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MNOACHUTEJIBHAS 3AIINCKA

["'eomeTpus sBISETCS OAHUM U3 0a30BBIX KypCOB Ha YPOBHE CPEIHETO OOLIETO
oOpa3oBaHMs, TaK Kak OO€CIeYMBAaeT BO3MOXXHOCTb M3Y4YEHUS JHUCLUUIUIMH
€CTECTBEHHO-HAYYHOM HAIPaBJICHHOCTH W NPEIMETOB T'yMaHHUTApHOIO LIMKJIA.
[TockonbKy JOTHYECKOE MBIIIIEHUE, (POpMHUpyeMOe PU U3YISHHH 00yUaIOIIUMUCS
NOHATUMHBIX OCHOB TI'€OMETPHUM, NPU JOKA3ATEIbCTBE TEOPEM M IIOCTPOCHUH
LIEITOYKH JIOTHUECKHUX YTBEP/KACHUM NPU PEILICHUH F€OMETPUUECKUX 3a7a4, YMEHHE
BBIJIBUIaTh W OIPOBEPraTh THIIOTE3bl HEMOCPEACTBEHHO HCIIOJIB3YKOTCSA IpHU
pelleHny 337a4 €CTECTBEHHO-HAYYHOTO LIMKJIA, B YACTHOCTH (PU3NYECKUX 3a/1ay.

[lenb ocBOeHUs MporpaMMbl yueOHOTo Kypca «l'eomeTpusi» Ha yriiyoaéHHOM
YPOBHE — pa3BUTHE UHIAUBUAYAIBHBIX CHOCOOHOCTEN 00Yy4arOIIUXCs IPU U3YyUEHUU
reOMETpUU uYepe3 oOecreyeHrue BO3MOXKHOCTH NMPUOOPETEHUS U MCIIOJIb30BAHUSA
0onee rIyOOKHX T€OMETPHUUECKUX 3HAHUN U JEHCTBUH, CIEU(PUIHBIX TEOMETPHH,
¥ HEOOXOAMMBIX JUISl YCHEIIHOTO MPo¢deCCHOHAIBHOT0 00pa30BaHmsl, CBSI3aHHOTO C
UCII0JIb30BAHUEM MAaTEMATUKH.

[TpuopureTHpIMM 3a7ayaMu Kypca TIE€OMETpUM Ha YIriyOJIEHHOM YpOBHE,
PacCIIMPSIOUIMMH U YCHIIMBAIOIUMU Kypc 0a30BOr0 ypOBHS, SIBISIFOTCSL:

pacuIMpeHne MpeCTaBICHUsI O TEOMETPUM KaK 4acTH MHUPOBOM KYJIbTYPHI U
(opMHpOBaHKE OCO3HAHUS B3aUMOCBSI3U FEOMETPUU C OKPYKAIOLIUM MUPOM;

(opMupOBaHUE NPEICTaBICHUS O NPOCTPAHCTBEHHBIX (UIypax Kak o
BOKHEHIINX MATEMATHYECKUX MOJECIIAX, IMO3BOJSIIOIIMX OIKMCHIBATH U U3y4aTh
pa3HbIE SABJICHUS OKPY’KAIOIIEr0 MUpa, 3HaHUE MMOHATUIHHOTO anmapara o pasaeiy
«CtepeoMeTpus» ydeOHOro Kypca reOMeTpHH;

dbopMHpOBaHWE  YMEHHMS  BIAJE€Th  OCHOBHBIMU  TMOHSATHSIMH O
IPOCTPAHCTBEHHBIX (UIypax M KX OCHOBHBIMH CBOWCTBAMH, 3HaHHE TEOPEM,
dopMysl U yMEHUE HX NPHUMEHATb, YMEHHUs JOKa3blBaThb TEOPEMbl U HAXOAWUTH
HECTAHJIaPTHBIE CIIOCOOBI PEIICHNUS 33a4;

(bopMHpOBaHKE YMEHHS PAacCllO3HABATh HA YEepTEkKaX, MOJIEISAX U B PeaIbHOM
MUpE MHOTOTPAHHMKM M Tejla BpalleHHs, KOHCTPYHPOBATh I'E€OMETPUUYECKUE
MOJIEIIN;

(opMupOBaHHE MOHUMAHUS BO3MOXHOCTH aKCMOMATUYECKOTO IMOCTPOCHHUS
MaTE€MaTUYECKUX TeOopuil, (POpMUPOBAHHE MOHUMAHMS POJIM AKCHUOMATUKU TMpU
IIPOBEJICHUU PACCYKICHUM;

(dopMupoBaHHE YMEHHUs BJaJeTh METOJAAMH JOKa3aTeNbCTB M aJIFOPUTMOB
pELICHMS], YMEHUS UX IPUMEHATh, IPOBOJUTH JOKAa3aTEIbHBIE PACCYKIEHUS B XOE
pELICHNs] CTEPEOMETPUYECKUX 3aJad M 3a/lad C NPAKTUYECKUM COJEPKAHHMEM,
dbopMHpoBaHUE TPEACTaBICHUS O HEOOXOJMMOCTH  JOKAa3aTelbCTB  IpHU
000CHOBaHMM MaTEMATUYECKUX YTBEPKIECHUHN U POJIU aKCHOMAaTUKH B IPOBEJICHUN
JNENYKTUBHBIX PacCyKICHUM;



pa3BUTHE M COBEPLUICHCTBOBAHHWE WHTEJUIEKTYaJbHbIX W TBOPYECKHUX
CIIOCOOHOCTEW O0YYarOIIMXCS, TO3HABATEIPHOW aKTUBHOCTH, MCCIIEIOBATEIHLCKIX
YMEHUH, KpUTUYHOCTH MBILLJIEHUS, UHTEPECA K U3YUYEHHUIO T€OMETPHH;

dbopmupoBanre (HYHKIIMOHAJIBLHOW TPaMOTHOCTH, PEIEBAHTHOM T€OMETPUH:
YMEHUSI PacCoO3HaBaTh IMPOSIBICHUS TE€OMETPUYECKUX TIOHATUH, OOBEKTOB H
3aKOHOMEPHOCTEN B PEAIbHBIX JKU3HEHHBIX CUTYalUUsAX W MPU HU3YYEHHUH APYIHX
yu4eOHBIX TPEAMETOB, TMPOSIBICHUS 3aBUCHUMOCTEH U  3aKOHOMEPHOCTEH,
MOJICJIMPOBAHUSl pEalIbHBIX CHUTYyallUd, HCCIIEIOBAHMUS IMOCTPOEHHBIX MOJIENEH,
WHTEPHPETALNU MTOJTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEpKATEIbHBIMU JUHUSIMU yueOHOro kypca «I'eomeTpus» B
10-11 «kmaccax sBisTcs: «lIpsMple ©M  MIOCKOCTH B MPOCTPAHCTBEY,
«Muororpanaukn», «Tema Bpamenus», «Bekroppl ©  KOOpAMHAaTBl B
MPOCTPAHCTBE», «J|BUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo ®PI'OC COO TtpebGoBaHuE «yMETh ONEPUPOBATH
MOHATUSMI», PEJIEBAHTHBIMU '€OMETPHUH Ha yriayOJaEHHOM ypoBHE 00yueHus B 10—
11 kmaccax, OTHOCHTCS KO BCEM COJAEpXAaTEIbHBIM JIMHHUSIM y4eOHOTO Kypca, a
(GopMHpOBaHHE JIOTMUYECKUX YMEHMH  pacopenensieTcss He  TOJIbKO 10
coJiep>KaTeNIbHbIM JIMHUSIM, HO | 110 rojaM o0yuenus. Coaepxanue oOpa3oBaHus,
COOTBETCTBYIOIIEE MPEIMETHBIM pe3yibTaTam ocBoeHusi denepanbHoil padoueii
POrpaMMbl, paclpeeia€HHbIM IO rojaM OO0y4YeHHUs, CTPYKTYPUPOBAHO TaKUM
00pa3om, 4TOObI KO BCEM OCHOBHBIM, IPUHIUITHAIBHBIM BOIIPOCaM 00ydJaroImuecs
oOpalanuch HEOJHOKPAaTHO. OTO  IO3BOJISIET  OpPraHU30BaTh  OBJIAJCHHE
reOMETPUYECKUMH MTOHATUSMH U HaBbIKAMH IOCJIEIOBATEIBHO U NIOCTYIIATEIBHO, C
COOJTIO/IEHUEM MPUHIIMIIA IPEEMCTBEHHOCTH, a HOBbIEC 3HAHUS BKIIOYATh B OOIIYIO
CUCTEMY F'€OMETPUUYECKHUX MPEACTABICHUN 00y4arOIIMXCsl, pacluupsis U yriayomss
e€, 00pa3yst MPOYHbIE MHOKECTBEHHBIE CBSI3U.

[lepexon kK U3y4eHHUIO TEOMETPUH Ha YIIIyOJIEHHOM ypOBHE MO3BOJISIET:

co3math ycnoBus qus  guddepeHuuanuu  00ydeHHs, MOCTPOEHUSA
WHIUBUIYABHBIX ~ O00pa3oBaTeNbHBIX MporpamMM, oOOeclneyuTh yriayOJaéHHoe
U3Y4YEHHUE T€OMETPUM KaK COCTABJISIONIEH yueOHOro npeamMera «MartemaTiukay;

NOJATOTOBUTh OOYYAIOIIUXCA K MPOAODKCHUI0 H3YYEHUS MATEMAaTUKH C
yu€ToM BbIOOpa Oymymied npodeccuu, obdecreurBas MPEEMCTBEHHOCTh MEKIY
o0muM u nmpodeccuoHaIbHBIM 00pa30BaHUEM.

Ha wusydenue ydeOHOro kypca «l'eoMeTpus» Ha YIIyOJIEHHOM YpPOBHE
orBogutcs 204 vaca: B 10 xmacce — 102 gaca (3 waca B Hemenmto), B 11 kimacce — 102
yaca (3 Jaca B HEJIENI0).



COJEPXAHUME OBYUYEHUA
10 KJIACC

IIpsimble M IJIOCKOCTH B POCTPAHCTBE

OcHOBHBIE  NOHATHS  cTepeoMeTrpuu. Touka, mOpsMas, IUIOCKOCTb,
npocTpaHcTBO. lloHATHE 00 aKCHOMAaTHMYECKOM IIOCTPOEHHHM CTEPEOMETPHM:
aKCHUOMBI CTEPEOMETPUU U CIECACTBUS U3 HUX.

B3anmHOe pacnosiokeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
IapajulesIbHble M CKpeluBaromuecs npsmble. [Ipu3Hakm CckpemumBaromumxcs
npsAMBbIX. I1apamienbHOCTh IPSMBIX U IVIOCKOCTEN B IIPOCTPAHCTBE: M1APAIIICIIbHBIC
IIPSAMBIE B IIPOCTPAHCTBE, MAPAIIICIIBHOCTD TPEX MPAMBIX, NIAPAJUIEIBHOCTD PSIMON
u 1ockoctd. [lapamiensHoe M LEHTPaJbHOE NPOEKTHPOBAHUE, U300paKeHUE
¢uryp. OCHOBHBIE CBOMCTBa MapajuIeIbBHOIO NPOEKTHpoBaHudA. M300pakeHue
¢Guryp B mapajyiiesbHON MPOEKUMHU. YTIIbl C COHAIPABIECHHBIMH CTOPOHAMH, YTOJI
MEXIy NpsAMBIMU B IIpocTpaHcTBe. [lapaninenbHOCTh IIOCKOCTEN: Mapalljie/ibHbIC
IJIOCKOCTH, CBOKWCTBA napauieIbHbIX IIJIOCKOCTEM. IIpocreiimme
OPOCTPAHCTBEHHBIE (UTYpBl Ha IJIOCKOCTH: TETPadJp, Mapaljiesenumnesn,
MTOCTPOEHHUE CEYEHHUM.

[leprieHIUKYJIAPHOCTD NPAMOU U INIOCKOCTH: NEPIEHAUKYIISIPHBIE MPSIMBIE B
IIPOCTPAHCTBE, MPSAMBIC MAPAJUICIbHBIE W NEPHEHIUKYISAPHBIE K IUIOCKOCTH,
IIPU3HAK MEPIEHAUKYIAPHOCTH IPSAMOU M IUIOCKOCTH, Teopema O IpsAMOU
NIEPIECHINKYJIAPHON IIJIOCKOCTH. OpTroroHansHOE IIPOEKTUPOBAHUE.
[leprieHIUKYIISp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JIO INIOCKOCTH, PACCTOSTHUE
OT IPAMOH 10 MIIOCKOCTH, IPOEKLUs GUTYpbl HA IVIOCKOCTh. [leprnenukynsapHoCTb
IJIOCKOCTEHN: INPU3HAK IEPIICHAMKYJISIPHOCTH ABYX ILIOCKOCTEW. TeopeMa o Tpéx
MEPIECHINKYJIAPAX.

VYriael B MPOCTPAHCTBE: YroJl MEXAY MNPSIMOM WU IUIOCKOCTBIO, JBYTPAaHHBIN
yTOJI, TMHEWHBIA YroJI IBYTPAHHOIO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YTJIBL.
CBolicTBa IJIOCKUX YIVIOB MHOTOIPAHHOIO yria. CBONCTBA MJIOCKUX U ABYTPaHHBIX
YIJIOB TPEXTPAHHOTO yIiia. TeopeMbl KOCUHYCOB M CUHYCOB JUIsl TPEXTPAHHOIO yIJia.

MHoOrorpaHHuKHU

Buapel MHOrorpaHHukoB, pa3BépTKa MHOrorpaHHuka. Ilpmsma: Nn-yrosbHas
npusMa, npsiMasi 1 HaKJIOHHas! IPU3Mbl, OOKOBasl U IMOJIHAS TTOBEPXHOCTh MPU3MBI.
[Tapaiutenenune 1, TpsAMOYTOJIBHBIN NTapaJUyIeIEUIE] U ero cBorcTBa. Kparuaitmme
NyTH Ha TOBEPXHOCTH MHOrorpanHuka. Teopema OJiinepa. IIpoctpaHcTBeHHas
teopema I[ludaropa. [Tupamuaa: n-yronbHas nupaMuja, NpaBUibHAs U yceUEHHAs
nupamuabl. CBoiicTBa pébep W OOKOBBIX TIpaHEW NPABUWIBHOW MNHUPAMMUIBI.
IIpaBriibHBIE MHOTOTPAHHMKHU: IIpaBWIbHAs IIpU3Ma M NpPaBUIIbHAA IHPAMUIA,



paBUJIbHAS TPEYTOJIbHASI TUPaMUIa ¥ IPABUIIBHBIN TeTpadap, KyO. [Ipencrasienue
O NMPAaBUJIBHBIX MHOTOTPAHHMUKAX: OKTAdP, TOAEKAIAP U UKOCAIP.

Boluncnenne 31€eMEHTOB MHOTOTPAaHHHKOB: pEOpa, AMAroHanu, YIJIbL.
[Inomans OOKOBOM MOBEPXHOCTH M TIOJHOW IMOBEPXHOCTH IIPSMOW MPHU3MBI,
IJI0IAb OCHOBaHUM, TeOpeMa 0 OOKOBOM MOBEPXHOCTH NpsiMOi npu3mbl. [lmomans
OOKOBOW TIOBEPXHOCTH M IOBEPXHOCTU MPABUIBHON NUpaMUAbl, TEOpEMa O
IJIOIIAIA YCEYEHHOM TMPAMU/IBI.

CumMmeTpuss B NPOCTPAHCTBE. DIJIEMEHTbl CHMMETPUM  IPABHIIBHBIX
MHOTOTpaHHUKOB. CHUMMETpUs B NPaBUIBHOM MHOTOIPAHHUKE: CUMMETPUS
napajuielienuneaa, CUMMETPHUSI IPABWIBHBIX IPU3M, CHMMETPHUS IPABUIBHOU
MMAPAMU/IBI.

BekTOpbI U KOOPAUHATHI B IPOCTPAHCTBE

[loHATHS: BEKTOp B MPOCTPAHCTBE, HYJIEBOM BEKTOp, JJIMHA HEHYJIEBOIO
BEKTOpa, BEKTOPbl KOJUIMHEAPHBIE, COHANPABJICHHBIE M MPOTUBOMOJOKHO
HaIlpaBJICHHBIE BEKTOPBI. PaBEHCTBO BEKTOPOB. JIEHMCTBUS C BEKTOPAMHU: CIIOKECHHE
Y BBIYMTAHHE BEKTOPOB, CyMMa HECKOJBKHMX BEKTOPOB, YMHOKEHHE BEKTOpa Ha
yucno. CBOKCTBA CHOKEHHSI BeKTOPOB. CBOMCTBA YMHOKEHUSI BEKTOpa Ha YHCIIO.
[loHATHE KOMIUTAaHApHBIE BEKTOPHL. [IpU3HAK KOMILUIAHAPHOCTU TPEX BEKTOPOB.
[IpaBwiio napaienenunena. TeopemMa O pasioKEHUU BEKTOpa IO TPEM
HEKOMIUIaHapHbIM ~ BekTopaM. [IpsAmoyrosbHas  cucremMa  KOOpAMHAT B
npoctpaHcTBe. KoopauHaTtel BekTopa. CBsi3b MeXAy KOOpAMHAaTaMU BEKTOpa H
KOOpJMHAaTaMHU TO4YEK. YToJ Mexay Bekropamu. CKalsIpHOE IPOU3BEICHUE
BEKTOPOB.

11 KIIACC

Tena Bpamenus

[ToHsiTHS: HUIMHIApPUYECKAass TIOBEPXHOCTb, KOHHYECKAasi IOBEPXHOCTb,
chepuueckasi IMOBEPXHOCTb, OOpa3yrouMe MoBepxXHocTeld. Tena BpauleHUs:
IUJIMHIP, KOHYC, YCEUEHHBIN KOHYC, cepa, map. BzanmHoe pacnomnoxenue chepsl
U IJIOCKOCTH, KacaTeiabHasl IUIOCKOCTh K cdepe. M300pakeHne Ten BpalleHUs Ha
riockoctu. Pa3BépTka unmnapa u konyca. CummeTpust cepsl U mapa.

O6béM. OcHoBHbIE cBoiicTBa 00BEMOB Ten. Teopema 00 o00BEME
NPSIMOYTOJILHOTO Tapajuiesienunena U cieacTBus u3 He€. O0BEM mpsMol u
HAKJIOHHOW MPU3MBI, WIWHIPA, MApaMUIbl U KoHyca. OOBEM 1Iapa u 1mapoBOTo
CErMeHTa.

KoMOuHnaruu Ten BpameHuss ¥ MHOTOTpaHHWKOB. [Ipu3ma, BmucaHHas B
MWIMHAD, OINHUCAaHHAas OKojo uwminuHApa. llepecedenue chepsl u mapa ¢
miockocThio. Kacanue miapa u cdepbl miockocThio. [loHSTHE MHOTOrpaHHUKA,
OMHUCAHHOTO OKOJIO cdepbl, cdepbl, BOUCAHHOW B MHOTOTPAHHUK WA TEJO
BpaIlCHUS.



[Tnomans MOBEPXHOCTH IWIMHAPA, KOHYCA, MJIOMaab chepbl U e€ dacTei.
[Tomobue B mpoctpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIACH TMOBEPXHOCTEH
noo0ubIx Quryp. [IpeobpasoBanue momodusi, romorerus. Pemenue 3agad Ha
IJIOCKOCTHU € UCIOJIb30BAHUEM CTEPEOMETPUUYECKUX METOIOB.

[TocTpoenue cedyeHuit MHOTOIPAaHHUKOB U TN BpAllleHUsI: CEUSHUS UINHApA
(mapaJyienbHO M MEPHEeHIUKYJSIPHO OCH), CEUEHUs] KOHyca (mapasuielibHbIe
OCHOBAHUIO U MPOXOASIINE Yepe3 BEPILIMHY), CEUYCHHUS 11apa, METO/IbI IOCTPOECHUS
CEUYECHMI: METOJ CJIEIOB, METO]I BHYTPEHHEIr0 MPOEKTUPOBAHUS, METOJ MEepeHoca
CEKYIIEH MIOCKOCTH.

BeKkTOpbI U KOOPAMHATHI B IPOCTPAHCTBE

Bexkrtopsl B npoctpanctBe. Oniepanuu Hajl BEKTOpamu. BekTopHoe yMHOKEHUE
BEKTOpoB. (CBOHCTBAa BEKTOPHOTO yYMHOXEHMs. [IpsimoyronbHas cucrema
KoopJuHaT B mpocTtpaHcTBe. KoopauHaThl BekTopa. Pasznoxenue BekTopa IO
6azucy. KoopanHaTHO-BEKTOPHBIN METO/] IPU PEIICHUH T€OMETPUUECKHUX 3a/1ay.

J[BM2KeHHsI B TPOCTPAHCTBE

JIBrxkenust npoctpanctBa. OtoOpaxeHus. JIBUXKEHHS U PaBEHCTBO (PUTYP.
OO6mme cBoiicTBa JBWXKEHHWU. Buabsl JIBMKEHMI: MapalijiebHBIA EPEHOC,
LEHTpaJIbHAasi CUMMETpPHS, 3€pKajbHasi CUMMETpPHUS, MOBOPOT BOKPYT MPSIMOM.
[IpeoOpazoBanus noaodus. [psimas u chepa Diinepa.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHS YYEBHOI'O KYPCA
«'EOMETPHUSI» (YIJIYBJEHHBIH YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJBTATBI

1) rpa:xxaanckoe BOCIIUTAHHE:

c(hOpMHUPOBAHHOCTH IPAKIAHCKON MO3UIIMK 00YYaIOIIErocs Kak akTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUHCKOTO OOIIIECTBA, TPEICTABICHNE O MATEMATHUECKIX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH, TIPOIETYP
IPOKJIAHCKOTO  oOmiecTBa  (BBIOOpHI, OMNPOCHI W JAPYroe), yMEHHE
B3aMMOJICHCTBOBaTh C COLIMAIBHBIMU HMHCTUTYTAMH B COOTBETCTBUUM C HX
(GYHKIUSMY 1 HA3HAYCHHUEM;

2) naTpMOTHYECKOE BOCIIUTAHUE:

c(hOpMUPOBAHHOCTh POCCUNCKON T'PAXKIAHCKONW HIACHTUYHOCTH, YBAXKECHUS K
MPOILIOMY M HACTOSIIEMY POCCHICKOM MaTeMaTUKH, LIEHHOCTHOE OTHOUIEHUE K
JOCTUKEHUAM POCCUICKUX MAaTEMATHKOB U POCCUMCKOW MAaTEMAaTHYECKOM IIKOJIbI,
WCITOJIb30BAHUE JTHX JOCTIDKCHHA B JPYTrUX HayKaX, TEXHOJOTHAX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHHUE JTYXOBHBIX IEHHOCTEH POCCHUUCKOro Hapojaa, chopMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO MOBEJECHUSI, CBA3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JTOCTUKEHUI HAYKU U JIESITEIbHOCTHIO YUEHOTO, OCO3ZHAHUE JINYHOTO
BKJIa/ia B IOCTPOCHHUE YCTOMUYUBOrO OYyIIIEero;

4) 3cTeTHYECKOe BOCIIUTAHME:

ACTETUYECKOE OTHOIIEHUE K MHpPY, BKJIIOUYas ACTETUKY MaTeMaTHYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a/1a4, PEIICHU, pACCYKICHHI, BOCHPUUMYHUBOCTD K
MaTeMaTUYECKUM aclieKTaM pa3IuyHbIX BUJOB UCKYCCTBA,;

5) puzuveckoe BOCIUTAHHE:

c(hOpMUPOBAHHOCTh yYMEHHUS TPUMEHATh MaTeMaTHYeCKHe 3HaHUS B
MHTEpecax 3I0pOBOro U 0e30MacHOro 00pasa KU3HHU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3JIOPOBBIO (3/I0pOBO€ THUTaHUE, COATTAHCUPOBAHHBIM PEXKUM 3aHITUU U
OTJIbIXa, PEryJsipHasl pu3NUecKasi aKTUBHOCTD), (DU3UUECKOE COBEPLICHCTBOBAHUE
MIPU 3aHITUSAX CIIOPTUBHO-03/I0POBUTEIBHOM €SI TEIbHOCTHIO;

6) TpynoBoe BocIUTAHME:

TOTOBHOCTh K TPYAy, OCO3HAHHE I[EHHOCTH TpPYAOJt00us, HHTEpec K
pa3nmuuHbiM  chepam  mpodeccHOHATBLHON  ACATENBbHOCTH, CBSI3aHHBIM  C
MaTEeMaTUKOW M €€ NPWIOKEHUSIMU, YMEHUE COBEpIIATh OCO3HAHHBIA BBHIOOP
Oynymieit mpodeccud W pealu30BBIBaTh COOCTBEHHBIC >KU3HCHHBIC IIJIAHBI,
TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTHYECKOMY  OOpa30oBaHUIO M



caM000pa30BaHMUIO HAa TPOTHKEHUH BCEH JKU3HMU, TOTOBHOCTH K AKTHBHOMY
YYACTHIO B PEIICHUH MPAKTUYECKUX 3a]]a4 MaTEMAaTUUECKO HAITPaBJIE€HHOCTH;

7) 3K0JI0THYeCKOe BOCTIUTAHME:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KYJIbTYpbl, TMOHHUMAaHUE BIWSHUS
COLMAJIBHO-?)KOHOMHMYECKHUX IPOLECCOB HA COCTOSHUE MPUPOJHON M COIMATIbHOM
Cpe/ibl, 0OCO3HAHUE II100abHOIO XapaKTepa SKOJIOTHUYECKUX MPoOsieM, OprUeHTAIUs
HAa TIPUMCHCHHE MAaTEMAaTWYeCKMX 3HAHWW JJIs pemieHus 3amad B 00JacTu
OKpYKalolel Ccpeabl, IJIAHUPOBAHHWE IIOCTYIIKOB M OLEHKH HX BO3MOKHBIX
MOCJIEACTBUU JIJISI OKPYXKAIOILIEH CPEbI;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHsI HAYKHU U OOIIECTBEHHON TPAKTHKH, TOHUMAaHUE MaTEeMAaTHIECKON
HayKH Kak c(pepbl 4eJIOBEUECKOM IEeSITEIILHOCTH, 3TANOB €€ Pa3BUTHUS U 3HAUNMOCTH
JUUISL Pa3BUTHUSL IMBUJIM3ALIMM, OBJIAJCHUE SI3bIKOM MATEMATUKU U MAaT€MaTUYE€CKOM
KYJIbTYPOU KaK CPEICTBOM IMMO3HAHKS MUPA, TOTOBHOCTh OCYIIECTBIISATh MPOCKTHYIO
Y UCCJIEA0BATEIIbCKYIO AEATEIBHOCTh HHANBUIYAJIBHO U B TPYMIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHBbIC YHMBEPCAJIbHBIC Y4eOHbIE J1eHCTBUS

Ba3oBhle Jjornueckue JelicTBUA:

BBISIBIISIT M XapaKTEpU30BaTh CYIIECTBEHHbIC TMPU3HAKKA MATEMATHUYECKHX
OOBEKTOB, TOHSATUM, OTHOIICHUH MEXAYy TMOHITUSIMU, (HOPMYIHPOBAThH
OmpeJieNICHUs] TIOHSITUH, YCTaHABIMBAThH CYIIECTBEHHBIN MpU3HAK KilaccuUKalnH,
OCHOBaHMsI JiJIsi 0000IIEHNUS U CPaBHEHHUS, KpUTEPUH MPOBOANMOTO aHAIIN34;

BOCIIPUHUMATh,  (QOpPMYyIUpOBaTh W  NPeoOpa3oOBHIBATH  CYXKICHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, €IMHUYHBIEC, YACTHBIC U OOIINE, YCIOBHBIC;

BBISIBJISITh MAaTEMATHUYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBS3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOMIOJCHUSX W YTBEPKICHUSX, MpearaTh KpUTCPUH IJis
BBISIBJICHUSI 3aKOHOMEPHOCTEHN 1 MPOTUBOPEUUIA;

JieJaTh BBIBOABI C HCIOJIb30BAHUEM 3aKOHOB JIOTUKHU, JEAYKTUBHBIX U
WHYKTUBHBIX YMO3aKJIIOUCHHUH, YMO3aKJIIOUCHUHN IO aHAJIOTUH;

MIPOBOJIUTH CAMOCTOATENIBHO JI0KA3aTeJIbCTBA MATEMATUUECKUX YTBEPKIACHUN
(mpsiMBIE U OT MPOTHUBHOTO), BEICTPAUBATh ApTyMEHTAIINIO, IPUBOAUTH IPUMEPHI U
KOHTPHpPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY)K/I€HUS U BHIBOJIBI;

BBIOWpATh Ccrmoco0 pemieHuss y4eOHOM 3amauu  (CpaBHUBATH HECKOJIBKO
BAapUAHTOB peLIEHUs, BRIOMpaTh Hanbosiee MOAXOASAIIMNMN ¢ yUETOM CaMOCTOSATEIBHO
BBIJICJICHHBIX KPUTEPUEB).

ba3zoBble ucciaeaoBare/bCKue 1eiicTBUA:



UCIIOJIb30BaTh BOMNPOCHI KaK HCCJIENOBATENbCKUI HMHCTPYMEHT MO3HAHMA,
dbopMynupoBaTh  BONPOCHI,  (UKCHUPYIOLIME  MPOTUBOpEYHE,  MpodIeMy,
yCTaHaBIUBAaTh MCKOMOE M JlaHHO€, (hOPMHPOBATH THIOTE3Y, apryMEHTHPOBATh
CBOIO MO3UIINIO0, MHEHUE;

IPOBOJUTH CAMOCTOSITEIbHO CIUIAHMPOBAHHBINA SKCIEPUMEHT, UCCIIEIOBAHHE
[0 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTHUYeCKOTo 00beKTa, SBICHUS, MpolLecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXy 00bEKTaMHU, SIBJICHUSIMH, ITPOLIECCaAMHU;

CaMOCTOATENIHO (HOPMYIUpPOBaTH O00OOIIEHHST M BBIBOJBI IO pe3yJibTaTaMm
OpoBeNEHHOTO  HAOJIOAEHUS, HCCIEOBAaHUSA, OLEHUBATh  JJOCTOBEPHOCTh
HOJYYEHHBIX PE3yJIbTaTOB, BBIBOJOB M 0000IICHUI;

IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE TIpoOIecca, a TakKe BBIIBUTATh
IPEINOIOKEHHUS O €0 Pa3BUTUHU B HOBBIX yCIIOBHSIX.

Pa6ora ¢ undpopmanmeii:

BBISIBIISATh J€UIMTH MHPOPMALIMKU, JAaHHBIX, HEOOXOAUMBIX IS OTBETa Ha
BOMPOC U IS PEIICHUS 3aa49H;

BbIOMpaTh MH()OPMALINIO U3 UCTOYHUKOB PA3TUYHBIX THUIIOB, aHATM3UPOBATH,
CHCTEMAaTHU3UPOBATh U UHTEPIPETUPOBATH HMH(DOPMALIMIO PA3TMYHBIX BUIOB U (HOpM
NpeCTaBICHHUS;

CTPYKTYpUpPOBaTh MH(GOPMALMIO, NPEACTaBIATh €€ B pa3iMuHbIX (opmax,
WLTIOCTPUPOBATH TPaPUUECKH;

OILICHHBATH HaJEKHOCTD uHbOopMaIuu o CaMOCTOSITENTEHO
c(OpMYyIUPOBAHHBIM KPUTEPUSIM.

KoMMyHuUKaTHBHBIE YHUBeEpPCAJIbHbIE YUeOHbIe 1eliCTBUS

OoO1enne:

BOCIIPMHUMATh U (hOPMYJIUPOBATH CYXKJICHHS B COOTBETCTBHUH C YCIOBUSIMH U
HEJISIMHA OOIICHUS, ICHO, TOYHO, IPAMOTHO BBIPaXKaTh CBOIO TOUYKY 3PEHUSI B YCTHBIX
W THCHhMEHHBIX TEKCTaX, JaBaTh TMOSICHEHUS TIO0 XOJy pEIIeHUs 3ajadd,
KOMMEHTUPOBATH MOJTYYEHHBIA PE3YIIbTAaT;

B X0JiI¢ OOCYXKJIEHMS 3aJ]aBaTh BOMPOCHI MO CYIIECTBY OOCYX JTa€MOW TEMBI,
npoOJieMbl, pelIaeMOM 3ajJauM, BBICKA3bIBaTh MWJICH, HAIICJICHHBIC Ha IIOMCK
pEIlIeHUs, COTMOCTABISATh CBOM CYXICHHUS C CYXICHUSIMH JAPYTMX YYaCTHHKOB
Jyanora, oOHapy>XMBaTh pa3jIU4Ue W CXOACTBO IMO3UIUMH, B KOPPEKTHOH (opme
bopMyIUpOBaThH pa3HOTIIACHSI, CBOM BO3PAXKEHUS,;

MPEJICTABIIATh PE3YJbTaThl PELICHUS 3aJaud, YKCIEPUMEHTA, UCCIIEI0OBAHMUS,
MPOEKTa, CaMOCTOATEIHLHO BBIOMpaTh (OpMaAT BBICTYIUIGHHS C YYETOM 3a7ad
MIPE3CHTAIIMN 1 OCOOCHHOCTEH ayIUTOPHH.

PeryasiTuBHbIe YHMBepcaJbHbIe YueOHbIE el CTBUSA
Camoopranusanus:



COCTABJISITH IUIAH, AJITOPUTM PEIICHUS 33]1a4H, BIOUpaTh CIIOCO0 PEIIeHUs ¢
y4€TOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apTyMEHTHPOBATH
¥ KOPPEKTUPOBATH BAPUAHTHI PEIICHUH C YIETOM HOBOM MH(GOPMAIIHH.

CaMOKOHTPOJ/Ib, IMOIMOHAIbHBII HHTEJLJIEKT:

BJIQJ€Th  HABbIKAaMM  TO3HABaTEJIbHOM  pedieKCMM  Kak  OCO3HAHUs
COBEPIIIAEMBIX JIEUCTBUA M MBICIUTEIBHBIX MPOIECCOB, UX PE3yIbTATOB, BIAJICThH
croco0aMu CaMOINIPOBEPKH, CAMOKOHTPOJISI TpoIlecca W pe3yibTaTa pelieHUs
MaTeMaTUYECKOH 3a/1auu;

IPEeNBUAECTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTbH MPHU PEIICHUH 3a7auH,
BHOCUTbH KOPPEKTHUBBI B JEATEILHOCTh HA OCHOBE HOBBIX OOCTOSTEILCTB, JAHHBIX,
HaWJICHHBIX OMMNOOK, BRISIBJICHHBIX TPYIHOCTEH;

OTICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIH U YCIOBHAM, OOBSICHATH MPUINHBI
JOCTHKEHUSI WIIM HEJIOCTHXKEHHS PE3yJIbTaTOB JIEATEIbHOCTH, HAXOAUTh OIIUOKY,
JIaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHaAs 1eSITEJIbHOCTD:

MOHUMATh M HCIIOJIh30BaTh MPEHMYIECTBA KOMAaHIHOW W WHANBUAYATLHOM
paboThl TpW pemieHWH YyYeOHBIX 3a/Jad, MPUHUMATh I1€Jb COBMECTHOM
JeSATEIbHOCTH, TJIAaHUPOBATh OPTraHU3AIMI0 COBMECTHOM palOoThl, pacHpeiessTh
BU/IbI pabOT, IOTOBAPUBATHCS, 00CYKAATh MIPOIIECC U pe3yibTaT paboThl, 000011aTh
MHEHHS HECKOJIBKUX JIFOACH;

y4acTBOBaTh B TPYMIOBBIX (opMax paboTwl (0OCYXIeHUS, OOMEH MHEHH,
«MO3TOBBIE IITYPMBI» U UHBIE), BBIOJIHATH CBOIO YAaCTh pa0OThI M KOOPJAMHUPOBATH
CBOM JICUCTBHUS C IPYTUMHU WICHAMH KOMAaH]IbI, OIIEHUBATh KAYECTBO CBOETO BKJIA/1a
B OOmUHA TPOAYKT MO KPUTEPHUsM, CPOPMYIUPOBAHHBIM  Yy4ac THUKAMHU
B3aMOJIEVCTBUA.

INPEAMETHBIE PE3YJIBTATBI

K koniy 10 kiaacca oOydaromuiicst Hay4uTCs:

e CBOOOJIHO OMNEpUPOBATh OCHOBHBIMU TOHATHSIMU CTEPEOMETPUH TpHU
pelIeHn  3a7a4 U MPOBEJACHUHN MaTEMAaTUUECKUX PACCyKICHUM;

e TPUMEHATH AKCHOMBI CTEPEOMETPHH M CJICACTBHUS M3 HUX MPHU PEHICHUU
TCOMETPUYECKUX 3a]1aY;

e KJIACCHU(PUIIUPOBATh B3aMMHOE PACIOJIOKEHHE MPSIMBIX B MPOCTPAHCTBE,
IJIOCKOCTEH B MMPOCTPAHCTBE, MPSIMBIX U TUIOCKOCTEN B MIPOCTPAHCTBE;

e CBOOOJHO OMEpUpPOBaTh TOHATHSAMH, CBSI3AaHHBIMH C yIJaMd B
MPOCTPAHCTBE: MEXKIy NPSAMBIMH B TPOCTPAHCTBE, MEXKIY NPSIMOA U
TUTOCKOCTBIO;

e CBOOOJIHO OTIEPUPOBATH MOHATHUSIMH, CBSI3aHHBIMU C MHOTOTPAaHHUKAMU;



e CBOOOJHO pacmo3HaBaTh OCHOBHBIE BHJIBI MHOTOTPAHHUKOB (MpH3Ma,
nupamMua, IPSMOYTOJIbHBIN TTapalJIeNIeHIe 1, Ky0);

e KJIaCCH(PUIIUPOBATH  MHOTOTPAHHWKH, BBIOMpass  OCHOBAaHUA  JIS
KJ1accuukanuu;

e CBOOOJHO ONEPUPOBATH  TMOHSTHUSIMH, CBS3aHHBIMM C  CEUEHUEM
MHOT'OTPAHHUKOB TIJIOCKOCTHIO;

e BBINOJIHSITH napauiesbHOE, LEHTPaIbHOE u OpPTOrOHAJIBHOE
POEKTUPOBAaHKE (QUTYP HA INIOCKOCTh, BHIIOJIHATD U300paXkeHust GUryp Ha
IIJIOCKOCTH;

e CTPOUTH CEUYEHUS MHOTOTPAHHHUKOB PA3JIMYHBIMH METOJAMH, BBINOJIHATH
(BBIHOCHBIC) TTOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OO0BEMHBIX (PUTYD:
BU/JI CBEPXY, COOKY, CHU3Y;

e BBIYUCIIATH  IUIOMIAAM  TOBEPXHOCTEH  MHOTOTPAHHUKOB  (Mpu3Ma,
nupamMua), FTeOMETPUUYECKUX Tell ¢ IpUMEHEHUEM HOopMYyT;

e CBOOOJHO OTIEPUPOBATH MOHATUSIMU: CHMMETPHS B MPOCTPAHCTBE, IICHTP,
OCh U TNIOCKOCTh CHMMETPHH, IIEHTP, OCh U INIOCKOCTh CAUMMETPUH (DUTYPHI,

e CBOOOJHO ONEPHUPOBATH MOHSATHUSMH, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpJAWHATaM B IPOCTPAHCTBE;

e BBINOJIHATH JACICTBUS HaJ BEKTOPAMH;

e pellaTh 3aJaud Ha JOKa3aTeJbCTBO MATEMAaTUYECKUX OTHOIICHUN H
HaX0XXJICHUE TEOMETPUUECKUX BEJIMUUH, MPUMEHSIS U3BECTHBIE METObI IPU
pELIEHUH MaTEMAaTHYECKUX 3a/ad MOBBIILIEHHOTO W BBICOKOTO YpPOBHS
CJIO’KHOCTH;

e TMPUMEHATH MPOCTEUIINE MPOTPAMMHBIE CpPEICTBA M  DIJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI MPU PELICHUU CTEPEOMETPUUECCKUX 3a/1a4;

e W3BJICKaTh, MPEOOPa30BBIBATH W HMHTEPHPETHPOBATH HHPOPMAIUIO O
MPOCTPAHCTBEHHBIX TI'E€OMETPUUYECKUX (UTypax, TNPE/CTABICHHYIO Ha
yepTeKax U pUCyHKax;

e TMPUMEHSATH TIOJYYEHHbIC 3HAHMS Ha TMPaKTUKE: CpaBHUBAThL U
aHAJM3UPOBATH PEATbHBIC CUTYallUU, MPUMEHSTh U3YYCHHBIC MOHSATUS B
mpoiiecce IMOMCKa pElIeHUusT MaTeMaTUdecku chopMynupoBaHHOM
npoOIeMbl, MOJEIUPOBATh pealbHbIE CUTYallMM HA SI3bIKE TE€OMETPUH,
UCCIIEI0OBAaTh MMOCTPOCHHBIE MOJIETU C MCIOJIb30BAHHEM T'€OMETPUUECKUX
MOHATUM W Teopem, arrmapara aiareOpbl, penaTh MPaKTUYECKUE 3ajadd,
CBSI3aHHBIC C HAXOKJICHUEM T€OMETPUYECKUX BEJINYNH;

e UMETh MPEJCTABICHUS 00 OCHOBHBIX JTalax pPa3BUTUS TEOMETPHUH Kak
COCTaBHOM yacTu (yHJIaMEHTA Pa3BUTHUS TEXHOJIOTHH.

K xoniry 11 kiacca o0y4aronuiics HayIuTCs:



CBOOOZHO OMNEPUPOBATH MOHATHUSAMH, CBA3AHHBIMU C IMJIMHIPUYECKOM,
KOHMYECKOH U CEpUYECKON TMOBEPXHOCTSIMH, OOBACHATH CHOCOOBI
MOJTYyYEHUS,

ONepUpOBaTh MOHATUIMHU, CBSI3aHHBIMH C T€JIaMH BpAICHUS: LIUJIUHIPOM,
KOHYCOM, c(hepoil u mapom;

pacmo3HaBaTh Tela BpalleHus (UWIUHAP, KOHYC, cdepa u map) u
OOBSCHATH CIIOCOOBI MOIYUYESHHSI TEJ BPALCHHS,;

KJ1acCU(UIIMPOBATH B3aUMHOE PACIIOIOKEHUE CHEPHI U TUIOCKOCTH;
BBIYKCIIATh BEJIMYMHBI 3JIEMEHTOB MHOTOIPAHHUKOB W TEJ BpAILCHUS,
00BEMBI U MIIOMIAJM MOBEPXHOCTEH MHOTOIPAaHHUKOB W TeJl BpPAILCHUS,
F€OMETPUYECKUX TEJI C IPUMEHEHUEM (POPMYII;

CBOOOJHO ONEPUPOBATH MOHATUSMHU, CBA3AHHBIMH C KOMOWHAIMSIMHU TEI
BpalleHUs] 1 MHOTOTPaHHUKOB: MHOTOTPAHHMK, BIUMCAHHBIN B cdepy u
OMHCaHHBIA OKOJO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WJIU TEJIO
BpAILCHMUS;

BBIYKCIIATh COOTHOIIEHUS MEXIY IIOMAAIMU MOBEPXHOCTEW U 00BEMaMuU
ITOTO0OHBIX TET;

U300pakaTh H3ydyaemble (QUTYphl, BBINOIHATh (BBIHOCHBIE) IIJIOCKUE
YepTEKU U3 PUCYHKOB IMPOCTHIX OOBEMHBIX (PUTYp: BUJA CBEpXY, COOKY,
CHU3Y, CTPOUTH CEUECHHMS TEJl BPAILICHHUS;

U3BJIEKaTh, WHTEPIPETUPOBATh M MPEOOPa30BBIBaTH HHGOPMAIIUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, MNpEACTABICHHYIO Ha
yepTexkax U pUCyHKax;

CBOOOJTHO OTIEPUPOBATH MOHATHUEM BEKTOP B IPOCTPAHCTBE;

BBINIOJIHATH ONIE€PALIMK HAJl BEKTOPAMU;

3aJ1aBaTh IJIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOI CUCTEME KOOPAMHAT;
peraTh reOMETPUYECKUE 3a/1a4H Ha BRIUMCIICHUE YTIIOB MEXTY MPSIMbBIMU U
IJIOCKOCTSIMH, BBIYMCIIEHUE PACCTOSHUN OT TOYKH 10 TUIOCKOCTH, B LIEJIOM,
Ha IPUMEHEHNE BEKTOPHO-KOOPJAMHATHOIO METO/1A NP PEILICHUN;
CBOOOJHO ONEPUPOBATH TMOHSTHIMH, CBSI3aHHBIMU C JBHUKEHUEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JBUKCHUM;

BBITIOJIHATh M300paKEHUSI MHOTOTPAHHUKOB M TEJl BpalleHUs IMpH
MapajyIeJIbHOM ~ IIEPEHOCE, LEHTPAJIBbHOM CHUMMETPUM, 3€pKaJbHOU
CUMMETPHH, IPU TOBOPOTE BOKPYT MNPSIMOM, TpeoOpa3zoBaHusl MOA00US;
CTPOUTH CEUYEHHS MHOTOTPAHHUKOB M TEJI BPAILECHUSA: CEUCHMS LUIMHIpA
(mapayyieapHO U NEPHEHANKYIISIPHO OCH), CEYEHHUs KOHYyca (TapajuielibHbIe
OCHOBAHMIO U MPOXOALINE YePE3 BEPUINHY ), CEUECHHMSI 111apa;
UCIIOJIB30BaTh METOJbl TIOCTPOECHMSI CEYEHUH: METOJ CIEAO0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METO]I IEPEHOCA CEKYIIEH TIOCKOCTH;



JIOKa3bIBaTh T€OMETPUYECKUE YTBEPKIACHUS;

OPUMEHATh T€OMETpHUUYECKHe (PAKThI IJIST PELICHUS CTEePEOMETPUUECKUX
3a/1a4, MNPEANOJaraloliuX HECKOJBbKO IIAroB pEIICHHS, €CIH YCIOBUS
PUMEHEHUS 33JIaHbl B SIBHOIM U HESIBHOU (opMme;

pelmarh 3aJadyd Ha JO0Ka3aTeJbCTBO MAaTEMAaTHUYECKUX OTHOUIEHUN U
HaXO0XKJIEHUE T€OMETPHUUECKUX BEJINYMUH;

IPUMEHSATH MPOrPaMMHBIE CPEJICTBA U AJIEKTPOHHO-KOMMYHUKALIMOHHBIE
CHUCTEMBI [IPY PEUIEHUN CTEPEOMETPUUYECKHX 3a/1a4;

IIPUMEHSITH [TOJyYCHHbIC 3HAHNS HA IPAKTUKE: CPABHUBATH, aHAJTU3UPOBATH
U OLEHUBAaTh pEalbHbIE CUTYyallud, NPUMEHATb W3YYEHHBIC ITOHATHS,
TEOpEMBI, CBOWCTBAa B IIPOLIECCE IIOMCKAa PEIIEHUS MaTeMaTH4YEeCKU
chOopMyIMPOBAaHHON MPOOJIEMBI, MOJICTUPOBATh PEabHbIE CUTyallMd Ha
A3bIKE T€OMETPUH, UCCIIEA0BATh MIOCTPOEHHBIE MOJIEIHN C UCIIOJI30BAHUEM
r€OMETPUYECKUX TIOHATUH W TeopeM, ammapara anreOpbl, pemaTh
PaKTUYECKUE 3aJauyM, CBS3aHHBIE C HAXOXIACHUEM TIE€OMETPUUYECKHX
BEJINYUH,;

UMETh MPEACTABICHHUS 00 OCHOBHBIX ATamax pa3BUTUS I'€OMETPUU Kak
COCTaBHOM yacTu (GyHJAAMEHTA Pa3BUTHUS TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3aesioB U TeM (undposbie)
n/m NPOrpaMMblI Bcero Kontpoaeneie  [pakrieckue o0pa3oBaTe/bHbIE
padoThI padoThI pecypenr
1 BBenenue B ctepeoMeTpuio 23 1
5 B3anMHOe pacnonoxeHue npsMbIx B 5 1
IIPOCTPAHCTBE
3 [TapannensHOCTh MPSMBIX M TUIOCKOCTEH B 3
MIPOCTPAHCTBE
4 [leprieHAUKYIAPHOCTD NMPSMBIX U 25
IUIOCKOCTEH B MPOCTPAHCTBE
VYribl U paccTosTHUS 16 1
MHororpanHuku 7 1
BekTopsl B IpoCTpaHCTBE 12
8 HOBTOPGHI/IG, 0000IIIeHHE U CHCTEMAaTH3aIH 5 )
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6 0




11 KIIACC

KoanuectBo yacos JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne /i P Konrpoabusie IIpakTHueckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
1 AHaUTHYECKass TEOMETPHS 15 1
9 [ToBTOpenue, o600mEeHNE U 15 1
CHCTEMAaTH3aINsI 3HAaHUH
3 O06bEM MHOTOTpaHHHKA 17
Tena BpameHus 24
5 [Tnomany moBepXHOCTU U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JIBrokeHuUs 5 1
7 [ToBTOpEHuUE, 0606HICHI:I€ u 17 5
CUCTEeMAaTH3aIHsl 3HAHHUH
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJibHbIe
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHus

JIeKTPOHHBbIE HU(PPOBHIE
o0pa3oBaTe/ibHbIE pecypchl

OcHoBHbIE TIpaBUiIa
n300pakeHNs Ha pUCYHKE
TUTOCKOCTH, MapajuIeTbHbBIX
MPSMBIX (OTPE3KOB), CEPETUHBI
oTpe3Ka

https://m.edsoo.ru/FOMGVRWHE

Ioustus CTCPCOMCTPHU: TOUKA,
npsimasi, II0CKOCTb,
npocTpancTBo. OCHOBHBIE
MpaBUJIa U300paKeHUs Ha
PHUCYHKE IIJIOCKOCTH,
MapauIeNbHBIX TPSIMBIX
(OTpe3KoB), cepeIMHbI OTPE3Ka
[TonsaTHA: nepecekaromuecs
IIJIOCKOCTH, TIEPECEKAIOLINECS
mpsiMasi ¥ MI0CKOCTh;
MIOJIYTIPOCTPAHCTBO

https://m.edsoo.ru/5SECB310PZ

https://m.edsoo.ru/T2NNAU5SWK

[TonsTus: nepecexaronmecs
IUIOCKOCTH, IEPECEKAKOLIUECS
npsiMasi U IIOCKOCTh;
MOJYIPOCTPAHCTBO

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

MHororpaHHuKu, U300paKeHNUE
MPOCTEUIIINX

https://m.edsoo.ru/AHGUTWH2F



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

MIPOCTPAHCTBEHHBIX (PUTYD,
HECYIIECTBYIOUINX 0OBEKTOB

MHororpaHHUKH, H300paKeHHE
MPOCTEUIIINX
MIPOCTPAHCTBEHHBIX (pUTYD,
HECYIIECTBYIOIINX 0OBEKTOB

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

AxcuoMbl CTCPCOMCTPHUU U
IEPBLIC CIICACTBUA U3 HUX

AXCHOMBI CTCPpCOMECTPUU U
TNICPBLIC CIICACTBUA U3 HUX

https://m.edsoo.ru/IDKRAG603N

https://m.edsoo.ru/ZIP3R7LQ2

AKCHOMBI CTEPEOMETPHUH U
IIEPBBIE CICICTBUS U3 HUX.
CriocoObl 3a1aHust IPSIMBIX U
IIJIOCKOCTEMN B IPOCTPAHCTBE.
O0603HaueHUs NPSAMBIX U
IIJIOCKOCTEN

https://m.edsoo.ru/AQXJXEDYR

10

11

N3oOpakenue ceueHunit
MUPaMHJIBI, Ky0a U TPU3MBIL,
KOTOpBIE MTPOXOJAT YEPE3 UX
pEbpa. N3o0pakenue
MEpCCCUCHU S MOJYUCHHBIX
IJI0CKOCTeN. PackpammBanue
MOCTPOEHHBIX CEUCHU I
Pa3HBIMU LIBETAMU

N3o6paxenune cedeHuit
MUpPaMU/Ibl, KyOa U IPU3MBI,
KOTOPBIE MPOXOJIAT Yepe3 uxX
pé6pa. Nzobpaxkenune
MepeceueHus MOTyIeHHBIX

https://m.edsoo.ru/EVUE9AZ7J

https://m.edsoo0.ru/XT1VCSWB2



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

IJI0CKOCTEN. PackpamuBanue
MIOCTPOEHHBIX CEUEHUI
pa3HbBIMU LIBETaMHU

12

13

N3o0paxenue cedeHmit
MUpPaMU/Ibl, KyOa U IPU3MBI,
KOTOPBIE TPOXOMAT Yepe3 ux
pebpa. N3o0pakenue
MepeceYeHus MOMyISHHBIX
IockocTei. PackpainBanue
MOCTPOCHHBIX CCUCHUI
Pa3HbIMU LIBETAMU

N3obpaxenne cedeHuit
MUPaMHJIbI, Ky0a U IPU3MBIL,
KOTOpBIE MTPOXOJAT YEPE3 UX
pEbpa. N3o0pakenue
nepeceyeHus MoayYeHHBIX
mI0cKkocTei. PackpammBanne
MMOCTPOEHHBIX CEUCHUM
pa3HbIMH LIBETaMU

https://m.edso0.ru/08LAY6GMF

https://m.edsoo.ru/EKWHLAWS84

14

Meron cnenoB Ui TOCTPOCHUS
CEUYECHUU

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

15

Meroa cnenoB ajisi MOCTPOEHUS
ceueHuii. CBoiicTBa
[IEpECEYCHUN IIPSIMBIX U
IUIOCKOCTEH

https://m.edsoo.ru/DDABJTC2N

16

Merton cnenoB 1u1si TOCTPOCHUS
ceuenuii. CBoMCTBa
[IEpECECYCHUN NIPSIMBIX U
TUIOCKOCTEMN

https://m.edsoo.ru/SN3SSUSEQ



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

17

18

19

20

[ToctpoeHue ceueHuii B
nupamue, Kyoe mo Tpém
Toukam Ha péopax. Co3znaHue
BBIHOCHBIX YEepTEXKel U 3aIlnch
11aroB MOCTPOEHUS

[ToctpoeHue ceueHuii B
nupamuie, Kyoe mo Tpém
ToukaM Ha péopax. CoznaHue
BBIHOCHBIX YEPTEXKEH U 3alKch
I1aroB MOCTPOCHUS

[Toctpoenue ceueHuii B
nupamue, Kyoe mo Tpém
Toukam Ha péopax. Co3znanue
BBIHOCHBIX YEPTEKEN U 3aMKCh
1IaroB MOCTPOCHHUS

[Toctpoenue ceueHuii B
nupamuie, Kyoe mo Tpém
ToukaM Ha péopax. Coznanue
BBIHOCHBIX YEPTEXkKeEH U 3anKcCh
I1aroB MOCTPOCHUS

https://m.edsoo.ru/HFW6370QDR

https://m.edsoo.ru/L62FFLCBW

https://m.edso00.ru/JLIAQJNZCX

https://m.edsoo.ru/XJEZAR5TO

21

[ToBTOpEHME ITAHUMETPUH:
Teopema o mponopIUOHATBHBIX
orpeskax. [logobue
TPEYrOJILHUKOB

https://m.edsoo.ru/L3FYZLILR

22

[ToBTOpEHME ITAHUMETPUH:
Teopema Menenas. Pacuers! B
CEUEHUSIX Ha BBIHOCHBIX
yeprexax. Mcropus pazsurus
IUIAHUMETPUH U CTEPEOMETPUN

https://m.edsoo.ru/TPO9F3DVV1



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

23

KonrtponsHas pabora
" AKCHOMBI CTEPEOMETPHH.
Ceuenns"

https://m.edsoo.ru/EBLE09SZ1

24

B3anmHoe pacnonoxxenue
IPSIMBIX B IIPOCTPAHCTBE.
CkpeuBaroniyecs rnpsiMple.
[Ipu3Haky cKpemmBaroImuXCs
npsambix. [Tapannenbubie
MpsiMbIE B IPOCTPAHCTBE

https://m.edsoo.ru/TYO90BHKY

25

26

Teopema o CylIeCTBOBAaHUU U
€AVMHCTBEHHOCTH IPSIMOU
napajuieJIbHON JaHHOW NIPSIMOH,
IIPOXOJALIEH Yepe3 TOUKY
IIPOCTPAHCTBA U HE JIeXkKallen
Ha TaHHOW npsiMoit. JlemMma o
IIEPECEUECHUH NapaAJIIEIIbHBIX
MIPSIMBIX IIOCKOCTBIO

[TapamienbHOCTB TPEX MPSIMBIX.
TeopeMa 0 TpEX nmapayIenbHbIX
npsAMbIX. Teopema o
CKpCHIMBAOINXCA ITPAMBIX

https://m.edsoo.ru/CYUQMU9K9

https://m.edsoo.ru/TRPMZB3MZ

27

[TapamnensHoe
npoektupoBanue. OCHOBHbBIE
CBOMCTBA NapaJlIEIbHOTO
IIPOEKTUPOBAHMSI.
N306paxenue pa3HbIx Guryp B
MapasieIbHON MPOEKIINU

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

28

LenTpanbHas npoekius. Yol
C COHAITPaBJICHHBIMU

https://m.edsoo.ru/Z5FPAGSHI



https://m.edsoo.ru/EBLE09SZ1
https://m.edsoo.ru/TYO9QBHKY
https://m.edsoo.ru/CYUQMU9K9
https://m.edsoo.ru/TRPMZB3MZ
https://m.edsoo.ru/03GR5OWZV
https://m.edsoo.ru/Z5FPA6SHI

CTOpPOHAMU. YTOJI MEXIY
MPSIMBIMU

29

3amauy Ha I0Ka3aTeIbCTBO U
HCCIIEIOBAHHUE, CBSI3aHHBIE C
paCHOHO)KeHI/IeM HpHMBIX B
MIPOCTPAHCTBE

https://m.edsoo.ru/7W31CO0FG6

30

[TonsTHS: MapaIENbHOCTh
MIPSIMOM M TUIOCKOCTH B
npocrpanctse. [Ipru3nak
[apaJuIEIbHOCTH NPSIMOU 1
mockoctu. CBoiicTBa
[IapAJUIEIbHOCTH MIPSIMON U
IJIOCKOCTH

https://m.edsoo.ru/N18CU003L

31

I'eomeTpuueckue 3amaun Ha
BBIYHMCIICHHUE U A0Ka3aTCJIbCTBO,
CBSI3aHHBIE C MAPAJUIETbHOCTHIO
MPSIMBIX U IJIOCKOCTEN B
MIPOCTPAHCTBE

https://m.edso00.ru/2DD9X2MQ3

32

[Toctpoenue ceuenus,
MIPOXOAAIIETO Yepe3 TaHHYIO
IIPSIMYIO Ha YEPTEKE U
MapaJuIeIbLHOTO IPYroi
npsAMoH. Pacd€r oTHOIIEHUI

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

33

[TapannensHas npoekuus,
IIPUMEHEHHE 1JIs1 IOCTPOEHUS
cedeHuit kyda u
napauienenumnena. CeoncTaa
HnapajijiejicnmIiicaa U Npu3mMbl

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



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

34

[TapannenpHbIE IIIIOCKOCTH.
[Ipu3naku napamienbHOCTH
JIBYX TUIOCKOCTEH

https://m.edsoo.ru/QFUJAHV88

35

Teopema o napajuieIbBHOCTH U
€MHCTBEHHOCTH TUIOCKOCTH,
MPOXOIAIIEH Yepe3 TOUKY, HE
MIPUHAUICKALLYIO TaHHOU
MIJIOCKOCTH U CIIEICTBUS U3 HEE

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

36

CaoiicTBa napamienbHbIX
IUTOCKOCTEH: O MapajieIbHOCTH
MPSIMBIX TIEPECEUCHHS TTPU
NepeceueHu’ IBYX
napaiesIbHbIX MIOCKOCTEeH
TpeTben

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

37

38

CaoiicTBa napamienbHbIX
IJIOCKOCTEH: 00 OoTpe3Kax
napajieNIbHbIX MPSAMBIX,
3aKJIFOYEHHBIX MEXKIY
napajiesIbHbIMU TIOCKOCTSIMH;
0 IIepeCeYCHUN IIPSIMOM C
JIBYMSI TIapaJIeTbHBIMHU
IUIOCKOCTSIMU

IToBTOpeHue: Teopema
[Tudaropa Ha MIOCKOCTH

https://m.edsoo.ru/QLA4PYRAT

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

39

[ToBTOpEHME: TPUTOHOMETPUS
MPSIMOYTOJIBHOTO TPEYTOIbHUKA

https://m.edsoo.ru/Z6FNNNT5D

40

CgoiicTBa Ky0a u
PSIMOYTOJIBHOTO
napaiesienumnea

https://m.edsoo.ru/HYNIQ7850



https://m.edsoo.ru/QFUJAHV88
https://m.edsoo.ru/2WG4W4XNO
https://m.edsoo.ru/3KIKV3ROG
https://m.edsoo.ru/QLA4PYRAT
https://m.edsoo.ru/9VJZIWC6J
https://m.edsoo.ru/Z6FNNNT5D
https://m.edsoo.ru/HYNIQ785Q

41

Brrunciienue 1iMH OTPE3KOB B
KyOe U MpsIMOYTOJIbHOM
napajuieJenumnene

https://m.edsoo.ru/FZBZVVPOEC

42

[lepneHMKyIAPHOCTD NPAMON
u mnockoctu. [Ipusnak
MIEPIEHIUKYISIPHOCTH IIPAMOM
U IIJIOCKOCTH

https://m.edso0.ru/I8F8HOGG3

43

[IepneHMKyIAPHOCTD NPAMON
u mockoctu. [Ipnu3nak
MEPIEHIUKYISIPHOCTH IIPSAMOM
U IJIOCKOCTH

https://m.edsoo.ru/K38BG31ZH

44

Teopema o cyniecTBOBaHHH U
€AMHCTBEHHOCTH IIPSIMOI,
MIPOXOASAIIEH Yepe3 TOUKY
IIPOCTPAHCTBA U
MEPIEHIUKYISIPHON K
IIJIOCKOCTH

https://m.edsoo.ru/\WEF3MTS4ES

45

46

IInockoctn u
MepIEHIUKYISIPHBIE UM
MPsSIMbIE B MHOTOTPaHHHUKAX
IImockoctu u
MepIEHIUKYISIPHBIE UM
MPSIMbIE B MHOTOTPaHHHUKAX

https://m.edsoo.ru/OKTGKHNSI

https://m.edso00.ru/S1IVOAWIW3

47

[lepnieHuKynAp U HAKIOHHAS.
ITocTpoeHue nepneHuKyspa
M3 TOYKHU Ha IPSAMYIO

https://m.edsoo.ru/KIP9L4ZCX

48

[leprieHAuKyNAp U HAKIOHHASL.
ITocTpoeHue nepneHuKyspa
M3 TOYKHU Ha NPAMYIO

https://m.edsoo.ru/21IUD45PR



https://m.edsoo.ru/FZBZVP0EC
https://m.edsoo.ru/I8F8HOGG3
https://m.edsoo.ru/K38BG3IZH
https://m.edsoo.ru/WF3MTS4E5
https://m.edsoo.ru/OKTGKHN8I
https://m.edsoo.ru/S1V9AWIW3
https://m.edsoo.ru/KIP9L4ZCX
https://m.edsoo.ru/2IIUD45PR

49

Teopema o Tpéx
MepHeHIuKyIapax (mpsmas u
oOpaTHas)

https://m.edsoo.ru/CNE1PAIU5S

50

Teopema o Tpéx
NepIeHIUKYIIApax (Ipsmas u
oOparHasi)

https://m.edsoo.ru/IPCG564WN

51

52

53

Yron mexny
CKPEIIUBAIOIIUMHUCS TPSIMBIMU

[Touck neprneHuKyIspHBIX
MPSIMBIX C IOMOIIbIO
MEePHEHIUKYISIPHBIX
IUIOCKOCTEH

OpTtoronaibHoe
MIPOEKTUPOBAHUE

https://m.edsoo.ru/K4EHQ3EQE

https://m.edsoo.ru/EBYVPSMSI

https://m.edso0.ru/GP0ZX8VHE

54

[Toctpoenue ceuenuii kyoa,
MIPU3MBI, TPABUIBHOU
MUPaMHJIbI C TOMOLIBIO
OpPTOTOHAJILHOM NMPOEKINU

https://m.edsoo.ru/F5ZMOA1AE

55

[Toctpoenue ceuennii kyoa,
MIPU3MBI, TPABUIBHOU
MIAPAMUIBI C TOMOIIBIO
OPTOTrOHAJIBLHOM MPOEKIINU

https://m.edsoo.ru/T50FUDOQOJ

56

CuMMeTpHs B IPOCTPAHCTBE
OTHOCHUTEJIbHO IJIOCKOCTH.
[nockocTn cuMMmeTpuHii B
MHOTOTpaHHHUKaX

https://m.edsoo0.ru/N77K7ZM8K



https://m.edsoo.ru/CNE1PAIU5
https://m.edsoo.ru/IPCG564WN
https://m.edsoo.ru/K4EHQ3E9E
https://m.edsoo.ru/EBYVPSMSI
https://m.edsoo.ru/GP0ZX8VHE
https://m.edsoo.ru/F5ZMOA1AE
https://m.edsoo.ru/T50FUDOOJ
https://m.edsoo.ru/N77K7ZM8K

57

[Ipu3Hak nepneHauKyJIApHOCTH
IIPSIMOM U TNIOCKOCTH KaK
CJIEICTBUE CUMMETPUHU

https://m.edsoo.ru/L9E703U3V

58

HpaBI/IJIBHBIC MHOT'OIrpaHHUKH.
Pacuér paccrosinuii OT TOUKH
710 IJIOCKOCTH

https://m.edsoo.ru/Z9E166HHZ

59

60

61

[IpaBUNBbHBIE MHOTOIPaHHUKH.
Pacuér paccTosiHuii OT TOUKH
710 IJIOCKOCTH

CrniocoObl OMyCTUTH
NEPIEHIUKYJIAPBL: CHMMETPHS,
CZIBUT TOYKH I10 NapaJIJIEIbHON
IpsAMOI

CaBur no HenapauienbHON
IIPSIMOM, U3MEHEHHE
paccTosHuI

https://m.edsoo0.ru/TJISUOWZTH

https://m.edsoo.ru/DHFUCBWOQO6

https://m.edsoo.ru/9OANVFE9E

62

KonTponbnas padota
"B3aumHoOe pacnonoxeHue
IPSIMBIX U IIJIOCKOCTEN B
npocTpaHcTae”

https://m.edsoo.ru/JW5UZNN8J

63

[ToBTOpEHME: YyTOI MEKITY
MPSIMBIMU Ha TJIOCKOCTH,
TPUTOHOMETPHUSL B
MIPOU3BOJILHOM TPEYTOJIbHUKE,
TeOpeMa KOCUHYCOB

https://m.edso00.ru/SK9RHWDFQ

64

[ToBTOpEHME: yrom Mexay
CKPEIIMBAIOIIUMUCS IPSIMBIMU
B IIPOCTPAHCTBE

https://m.edsoo.ru/WBREU9US7



https://m.edsoo.ru/L9E703U3V
https://m.edsoo.ru/Z9E166HHZ
https://m.edsoo.ru/TJSUOWZTH
https://m.edsoo.ru/DHFUCBWO6
https://m.edsoo.ru/9OANVFE9E
https://m.edsoo.ru/JW5UZNN8J
https://m.edsoo.ru/SK9RHWDFQ
https://m.edsoo.ru/WBREU9US7

65

I'eomeTpuueckue MeToabl
BBIUHCIICHHS YTJIa MEXTY
MPSIMBIMUA B MHOTOTpPaHHHKaX

https://m.edso00.ru/3U40237CK

66

JIByrpansbiii yroa. CBoicTBO
JIMHENHBIX YTJIOB IBYTPAHHOTO

yriaa

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

67

68

69

70

71

[lepnieHuKyIsIpHBIE
miockoctd. CBOMCTBA B3aUMHO
HGpHGHIII/IKYHSIpHI)IX
MIOCKOCTEH

[Ipu3Hak nepneHuKyJIspHOCTH
IUIOCKOCTEH; Teopema o MpsiMoit
IIepECEUECHUS ABYX IUIOCKOCTEN
MEPIEHIUKYISIPHBIX TPEThEU
IUIOCKOCTH

IIpssMoyTONBHBIM
napaiesienunen; Kyo;
U3MEPEHMS, CBOMCTBA
MIPSIMOYTOJIBHOTO
napajuiesIienuneaa

Teopema o0 nuaroHajIu
MPSIMOYTOJIBHOTO
napajuieJIenuIea u CIeICTBUE
n3 Hee

CrepeomeTpuueckue u
NPUKJIAJAHBIE 3aa4H,
CBSI3aHHBIE CO B3aMMHBIM
PacHoI0KEHHEM MPSIMBIX U
TUTOCKOCTH

https://m.edsoo.ru/FIHM69NVD

https://m.edsoo.ru/FY5TMQ43F

https://m.edsoo.ru/KQ9DBNDAW

https://m.edsoo.ru/E3T10AD6I

https://m.edsoo.ru/4TBYU36HZ



https://m.edsoo.ru/3U4O237CK
https://m.edsoo.ru/8H4CYFAB0
https://m.edsoo.ru/F1HM69NVD
https://m.edsoo.ru/FY5TMQ43F
https://m.edsoo.ru/K99DBNDAW
https://m.edsoo.ru/E3T10AD6I
https://m.edsoo.ru/4TBYU36HZ

72

IToBTOpEHuUeE:
CKPEILMBAIOIINECS IPSIMBIE,
IapajuleJIbHbIE IIJIOCKOCTH B
CTaHapPTHBIX MHOTOI'PaHHUKAX

https://m.edso00.ru/TL947D6WK

73

74

[Tapa mapannenpHbIX
IIJIOCKOCTEN Ha
CKPELIUBAIOIINXCA MPSMBIX,
paccTosiHuEe MEXIY
CKPEIIMBAIOIIUMUCS TIPSIMBIMU
B IIPOCTBIX CUTYaLIUSIX

PaccrostHuEe OT TOYKH 1O

IIJIOCKOCTH, paCCTOSAHUC OT
HpﬂMOfI J0 IINIOCKOCTH

https://m.edsoo.ru/YFWZTOREN

https://m.edsoo.ru/M\W5GN48EIM

75

Beruucnenue paccrossHuin
MEXKIy CKPEIUBAOIUMUCS
MPSMBIMH C TIOMOIIBIO
MEePIEHUKYIISPHON IIJIOCKOCTH

https://m.edsoo0.ru/SW9VI1IHMD

76

Tpéxrpannsiii yrou,
HEPaBEHCTBA ISl TPEXTPAHHBIX
yrioB. Teopema I[Tudaropa,
TEOPEMbI KOCUHYCOB U CHHYCOB
JUIsL TPEXTPAHHOTO yriia

https://m.edsoo0.ru/3XGHNLQ4J

77

DneMeHTHI chepruIecKOi
TCOMETPHH: TEOJIC3NIECKUE
JINHUM Ha 3emJie

https://m.edsoo.ru/HMVTV74CP

78

KonrponsHast padora "Yrisl u
paccrosaHus"

https://m.edsoo.ru/AIRTWZ59YU



https://m.edsoo.ru/TL947D6WK
https://m.edsoo.ru/YFWZTQREN
https://m.edsoo.ru/W5GN48EIM
https://m.edsoo.ru/5W9VI1HMD
https://m.edsoo.ru/3XGHNLQ4J
https://m.edsoo.ru/HMVTV74CP
https://m.edsoo.ru/1RTWZ59YU

CucreMaTusaiis 3HaHUH

79 "MHOrorpaHHuK 1 €ro 1 https://m.edsoo.ru/VC3UOAK3B
3JIEMEHTHI"

80 Hupasiza. Bunwt nipami. 1 https://m.edso00.ru/J3R0247E0
[IpaBunbHas nupamua

81 Hpmswa. Hpsimas it raicromHas 1 https://m.edsoo.ru/JNDHOOSEQ
npusmebl. [IpaBuibHas mpu3mMa
[TpsiMoit mapasuienenunes,

82 MPSIMOYTOJIbHBIN 1 https://m.eds00.ru/L8803LZGS
napauieJienurne, Kyo

83 Bermyrsie jVI HOTOTPARHI. 1 https://m.edso00.ru/BATOMDU1D
Teopema Ditnepa
BeImykiipie MHOTOTpaHHUKH.

84 Teopewa Jitiepa. HpapubHie 1 https://m.eds00.ru/QOMX9GA1S
U TOJIYIIPABUJIBHEIE
MHOT'OrpaHHUKHA

85 Kourponwias pabora 1 https://m.edsoo.ru/3N52B3TEM
"MHororpanHuku"

86 Homsrie pexropa Ha 1 https://m.edsoo.ru/LRBSE3B09
TUIOCKOCTHU M B TIPOCTPAHCTBE

87 CyMMa BEKTOpPOB 1 https://m.edso0.ru/MNTSX2XL 8

88 Pa3zHOCTh BEKTOpPOB 1 https://m.edsoo.ru/SHBMZ1POH

89 [TpaBwiio mapamienenuea 1 https://m.edso0.ru/XS6AN7LA2

90 YMHOK€EHNE BEKTOpa Ha YNCIIO0 1 https://m.edsoo.ru/MJUH128LR
Paznoxenne BexTopa 1o 6asucy

91 TpEX BEKTOPOB, HE JICKAIIHNX B 1 https://m.eds00.ru/U760IDCTG
OJTHO¥ TIOCKOCTH

92 CkansipHO€ TTPOM3BEICHUE 1 https://m.edsoo.ru/JZ46VNC71



https://m.edsoo.ru/VC3UOAK3B
https://m.edsoo.ru/J3R0247E0
https://m.edsoo.ru/JNDH0O8E0
https://m.edsoo.ru/L8803LZGS
https://m.edsoo.ru/B4T0MDU1D
https://m.edsoo.ru/QOMX9GA1S
https://m.edsoo.ru/3N52B3TEM
https://m.edsoo.ru/LRBSE3B09
https://m.edsoo.ru/MNTSX2XL8
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https://m.edsoo.ru/MJUH128LR
https://m.edsoo.ru/U760IDCTG
https://m.edsoo.ru/JZ46VNC71

Beruucnenue yria Mexay

93 1 https://m.edso0.ru/IU5196UQP
BEKTOPAMH B IIPOCTPAHCTBE
I N

94 POCTCHILIME 3a1atH © 1 https://m.edsoo0.ru/FIXV79T8B
BEKTOpaMHU
n N

95 POCTCHILIE 3aIatu ¢ 1 https://m.edsoo.ru/JCWURNGO01
BEKTOpPaMH
I N

96 POCTCHIIIE 3aIatH ¢ 1 https://m.edsoo.ru/BEHWOELKS
BEKTOPaMH
I N

97 POCTCHILIHE 3a1atH © 1 https://m.eds00.ru/P3W8WZZSY
BCKTOpaMI/I

000

98 060 HvleHHe 1 CHCTEMATH3ATI 1 https://m.edsoo.ru/ECRMXSNM3
3HAHUN
O0001IeHrEe U CUCTEMAaTU3AIUS

99 N 1 https://m.edsoo.ru/XXBTFP5WL
3HAaHUU

100 WroroBas koHTpoJsibHas paboTa https://m.edsoo.ru/SFGPDWNKO

101 HToroas KOHTpOJbHASA paboTa https://m.eds00.ru/X3ZG8A6SO
00600

102 ° HVIeHHe 1 cHCTeMATH3alA 1 https://m.edso0.ru/931AWXEK1
3HAaHUU

OBLIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME



https://m.edsoo.ru/IU5I96UQP
https://m.edsoo.ru/FJXV79T8B
https://m.edsoo.ru/JCWURNG01
https://m.edsoo.ru/BEHWOELKS
https://m.edsoo.ru/P3W8WZZSY
https://m.edsoo.ru/ECRMXSNM3
https://m.edsoo.ru/XXBTFP5WL
https://m.edsoo.ru/SFGPDWNKO
https://m.edsoo.ru/X3ZG8A6SO
https://m.edsoo.ru/931AWXEK1

11 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KoHnTpoabHbie

Bcero
padoTsbI

IIpakTHYeckue
padoThI

Jlara
U3ydeHus!

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/bHbIE Pecypchl

IToBTOpEHME TEMBI
"Koopaunatsl BeKTOpa Ha
MJIOCKOCTH M B IPOCTpaHCTBE"

[ToBTOpEHME TEMBI
"CkansipHO€ MPOU3BEICHUE
BEKTOPOB"

[ToBTOpEHUE TEMBI
"BbruncieHue yria Mexy
BEKTOPAMH B IIPpOCTpaHcTBE"

[ToBTOpEHME TEMBI
"VpaBHEHHE MTPSIMOH,
IIPOXOMAILEH Uepes3 ABe
TOYKH"

02.09.2026

04.09.2026

07.09.2026

09.09.2026

https://m.edsoo.ru/M\WVERSDSI4U

https://m.edsoo.ru/M6JO60NJ7

https://m.edso0.ru/55KY41LVG

https://m.edsoo.ru/U20HPUS6W

YpaBHEHHUE IOCKOCTH,
HOpMaJlb, ypaBHEHHE
MJIOCKOCTH B OTPE3Kax

11.09.2026

https://m.edsoo.ru/VYIH8TERW

YpaBHEHUE IOCKOCTH,
HOpMaJlb, ypaBHEHHE
IUIOCKOCTH B OTPE3Kax

BekropHoe npousseneHue

14.09.2026

16.09.2026

https://m.edso00.ru/541910WGX

https://m.edsoo.ru/NTYOG2APM

JIuneliHbIC HEPABEHCTBA,
JIMHENHOE IPOrPaMMHUPOBAHUE

18.09.2026

https://m.edsoo.ru/54EQ7JQ8E



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

JInHeliHbIC HEPABEHCTBA,
JMHENHOE IPOrpaMMHUPOBAaHUE

21.09.2026

https://m.edsoo.ru/VPKWBB4AA

10

11

12

13

AHaIUTHYECKHE METOIBI
pacdéra yria Mexay
MPSIMBIMU B MHOTOTPaHHHUKAX

AHaJINTUYECKUE METO]IbI
pacuéra yriia Mexnuy
IUIOCKOCTSIMU B
MHOTOTpaHHHUKaX

®opmysa pacCTOSHUS OT
TOYKH JI0 IJIOCKOCTU B
KOOpJAMHATax

Haxoxnenue paCCTOHHI/Iﬁ oT
TOYKH 0 IINIOCKOCTHU B Ky6€

23.09.2026

25.09.2026

28.09.2026

30.09.2026

https://m.edsoo.ru/KHJ20M3PV

https://m.edsoo.ru/DDXUUAIAS

https://m.edso0.ru/SG451UUG1

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

14

Haxoxnenne pacctostHuit OT
TOYKH J0 IJIOCKOCTH B
IIPaBUJIBHON ITUPAMUJIE

02.10.2026

https://m.edsoo.ru/UZ15UU37F

15

16

KonTponsHas pabora
"Ananutuyeckas reomeTpus”

CeueHunst MHOTOTPAaHHUKOB:
CTaH/IapTHbIE MHOTOTPAaHHUKHU

05.10.2026

07.10.2026

https://m.edsoo.ru/SNGI1GHFM

https://m.eds00.ru/219603NHQ

17

CedeHust MHOTOTPAaHHUKOB:
METO/I CJIE0B

09.10.2026

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

18

CeueHust MHOTOTPAHHUKOB:
CTaHJapTHBIC TIJIOCKOCTH,
nepecequHsI HpHMI)IX n
IUIOCKOCTEH

12.10.2026

https://m.eds00.ru/CUP7TCPXQ



https://m.edsoo.ru/VPKWBB4AA
https://m.edsoo.ru/KHJ2OM3PV
https://m.edsoo.ru/DDXUUAIA5
https://m.edsoo.ru/SG451UUG1
https://m.edsoo.ru/8V2N4X1L3
https://m.edsoo.ru/UZ15UU37F
https://m.edsoo.ru/8NGI1GHFM
https://m.edsoo.ru/219603NHQ
https://m.edsoo.ru/52XGO2J5B
https://m.edsoo.ru/CUP7TCPXQ

19

[TapamienbHbIe IPsIMBIE U
IUIOCKOCTH: NapajulebHbIe
CeUeHMsI

14.10.2026

https://m.edsoo.ru/MM69MKRDP

20

[TapamienbHbIe IPSIMBIE U
IJIOCKOCTH: pacu€T
OTHOUIEHUI

16.10.2026

https://m.edso00.ru/O71ROIJFI

21

22

23

24

[TapamnenbHble IPSIMBIE U
IIJIOCKOCTH: YIJIBI MEXIY
CKPELIMBAIOIMMUCS IPSIMBIMU

[IepnieHauKyIsApHBIE NIPSIMBbIE
U IJIOCKOCTH: CTaHIapTHBIE
napbl IEPHIEHINKYIIAPHBIX
IIJIOCKOCTEN U NMPSAMBIX,
CUMMETPUN MHOTOIPAHHUKOB

[leprienauKynspHbIE NIPsIMbIE
Y TUIOCKOCTH: TEOpEMa O TPex
HepreHIuKyIspax
[leprienauKynspHbIe NpsIMbIE
Y TUIOCKOCTH: BBIYMCIICHUS
JUIMH B MHOTOTPaHHUKAX

19.10.2026

21.10.2026

23.10.2026

06.11.2026

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

https://m.edsoo.ru/YQUVT6EVZX

https://m.edso0.ru/HQIN20ZJP

https://m.edsoo.ru/OWFAQ1A9]

25

[ToBTOpEHME: TIOIIAAN
MHOTOYTOJIBHUKOB, (POPMYJTBI
JUTSL TITOMACH, COOOpaKEHUS
moa00us

09.11.2026

https://m.edso0.ru/FDRZ0O9G4X

26

[ToBTOpEHME: TIIOIIAAN
MHOTOYT'OJIbHUKOB, (POPMYJIBI
JUTS TUTOTIA/IeH, cCoOOpaKeHust
moxoous

11.11.2026

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



https://m.edsoo.ru/MM69MKRDP
https://m.edsoo.ru/O71ROIJFI
https://m.edsoo.ru/26EPTM74A
https://m.edsoo.ru/YQUVT6VZX
https://m.edsoo.ru/HQIN2OZJP
https://m.edsoo.ru/OWFAQ1A9J
https://m.edsoo.ru/FDRZO9G4X
https://m.edsoo.ru/1ZYRNNIKV

27

[ToBTOpenue: miomanu
MHOI'OYTOJIbHUKOB, ()OPMYJIbI
JUIs TUTOINAAEH, cCoOOpaXeHus
rmonoous

13.11.2026

https://m.edsoo.ru/HWHVENLOO

28

Inomaau ceuennii
MHOTOIPAHHUKOB: ILJIOIIA TN

MOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaxeHus Mog00us

16.11.2026

https://m.edsoo.ru/X2HRM9HD4

29

Ilnomaau ceuennii
MHOTOTPAaHHUKOB: TJIOIIA TN

MTOBEPXHOCTEM, pa3pe3aHus Ha
4acTH, COOOpaxeHus Mogo0us

18.11.2026

https://m.edsoo.ru/8H4ELYI9N6

30

KonTponbsHas pabora
"[ToBTOpEHME:
MHOTOTPaHHHUKH, CEUCHHSI
MHOTOTPaHHUKOB"

20.11.2026

https://m.edso0.ru/SSUW1WWV1

31

32

O0BeM Tema. O0beM
PSIMOYTOJIBHOTO
napajureieune/a

3amaun 06 yaBoeHuu Kyda, o
KBajJpaType Kyoa; o
TPHUCEKITUH yTiIa

23.11.2026

25.11.2026

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

https://m.edso0.ru/VK2J2TXEF

33

CrepeomeTrpuueckue 3a1auu,
CBSI3aHHBIC C 00BEMOM
IPSIMOYTOJIBHOTO
napasuieNienumne1a

27.11.2026

https://m.edsoo.ru/ODR6H6TQS

34

[IpuknagHeie 3agauu,
CBA3AHHBIC C BHIYNCIICHUCM

30.11.2026

https://m.edsoo0.ru/OSHTIOT1G



https://m.edsoo.ru/HWHVFNLOO
https://m.edsoo.ru/X2HRM9HD4
https://m.edsoo.ru/8H4ELY9N6
https://m.edsoo.ru/S8UW1WWV1
https://m.edsoo.ru/6UXGO0RC9
https://m.edsoo.ru/VK2J2TXEF
https://m.edsoo.ru/0DR6H6TQS
https://m.edsoo.ru/0SHTIOT1G

00BEMa NPSAMOYTOJIBHOTO
napaJuleenuneaa

35

36

37

O0BEM IpSAMON ITPU3MBI

CrepeoMeTrpuueckue 3aaauu,
CBSI3aHHBIE C BHIYHCICHUEM
00BEMOB MPSAMOM TPUZMBI
[Ipuknannsie 3aaauwu,

CBSI3aHHBIE C 00BEMOM MPAMOit
MPU3MBI

02.12.2026

04.12.2026

07.12.2026

https://m.edsoo.ru/SAIL9YHYJ

https://m.edsoo.ru/1D8HV54A9

https://m.edsoo.ru/QlYC4F8IU

38

Brruucnenue o0bEMOB Te €
TIOMOIIBIO ONIPENEIEHHOTO
uHTerpana. O6bEM HAKJIOHHOMN
MPU3MBI

09.12.2026

https://m.edsoo.ru/ON585060H

39

Brruncienmne 00bEMOB TEI C
TIOMOIIIBIO ONIPENEITIEHHOTO
uHTerpana. O6bEM UpPaMu/Ibl

11.12.2026

https://m.edso0.ru/2CJILCMKS8N

40

dopmyna 00bEMa MUPaMHIBL.
OTtHo1eHue 00HEMOB
pamMu;] C OOIIUM YTIJIOM

14.12.2026

https://m.edsoo.ru/AL3PODC9E

41

42

®dopmyna o0bEMa MUPaAMUIBIL.
OTtHomeHue 06beMOB
nUpaMuJI ¢ OOIIUM YTIOM
CrepeomeTrpuueckue 3aj1auu,
CBsI3aHHBIE C 00bEMaMU
HAKJIOHHOM MPU3MBI

16.12.2026

18.12.2026

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

https://m.edsoo.ru/7TRSRHWOQO7



https://m.edsoo.ru/8AIL9YHYJ
https://m.edsoo.ru/1D8HV54A9
https://m.edsoo.ru/QIYC4F8IU
https://m.edsoo.ru/ON585060H
https://m.edsoo.ru/2CJLCMK8N
https://m.edsoo.ru/AL3P0DC9E
https://m.edsoo.ru/3GOOAJRNY
https://m.edsoo.ru/7TR8RHWO7

43

CrepeomeTpuyeckue 3a1a4u,
CBsI3aHHBIE C 00BEMaMuU
TUPaAMUJIBI

21.12.2026

https://m.edso0.ru/SF480DTS6

44

[IpukitagHble 3a1a4m 110 TEME
"O0BEMBI TEN", CBI3aHHEIC C
00BEMOM HAKJIOHHON IIPU3MBbI

23.12.2026

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

45

46

47

[MpuknagHeie 3a1a4n O TEME
"O0BEMBI TEN", CBI3aHHEIC C
00BEMOM MUpPaMUIbI
[Ipumenenne 00bEMOB.
Brraucnenue pacctostHust 10
TUTOCKOCTH

KonTpombnas padota "O6beM
MHOTOTrpaHHHKaA"

25.12.2026

28.12.2026

11.01.2027

https://m.edsoo.ru/Z4MZ27RMY

https://m.edsoo.ru/I39CX03CP

https://m.edso0.ru/XNWZSSJ7P

48

HunmuHapudeckas
MOBEPXHOCTh, 00pa3yromue
UWIAHIPUYECKON
IIOBEPXHOCTHU

13.01.2027

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

49

umuanp. [pamoii kpyroBoun
uuiHap. [nomans
MOBEPXHOCTH LWJINHIPA

15.01.2027

https://m.edsoo.ru/MAVWA4KY55

50

Konunueckast moBepxXHOCTb,
o0pa3yromne KOHUIeCKOU
noBepxHocTu. Konyc

18.01.2027

https://m.edsoo.ru/PVRE7HQ6Y

51

CeueHue KOHYCa IIJIOCKOCTBIO,
napanneanoﬁ IIJIOCKOCTH
OCHOBAaHUsA

20.01.2027

https://m.edsoo.ru/EOVSHALSL



https://m.edsoo.ru/SF48ODTS6
https://m.edsoo.ru/9SF6OYYVX
https://m.edsoo.ru/Z4MZ27RMY
https://m.edsoo.ru/I39CXO3CP
https://m.edsoo.ru/XNWZSSJ7P
https://m.edsoo.ru/7DHKEHEG6
https://m.edsoo.ru/MAVW4KY55
https://m.edsoo.ru/PVRE7HQ6Y
https://m.edsoo.ru/EOVSHAL8L

52

VY ceu€HHBIN KOHYC.
N300pakeHre KOHYCOB U
yCEUEHHBIX KOHYCOB

22.01.2027

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

53

[Tnomane 6okoBOM
MMOBEPXHOCTH U MOJHOU
MOBEPXHOCTU KOHYCa

25.01.2027

https://m.edsoo.ru/AWKB9E4ANE

54

55

56

57

[Tnomaas GoxoBoM
MMOBEPXHOCTH U MOJHOU
MMOBEPXHOCTH KOHYCA

CrepeomeTrpuueckue 3a1auu
Ha JI0Ka3aTeJIbCTBO U
BBIYHCIICHHE, IOCTPOCHUEM
CEUYEHUM LUIMHIpPA, KOHyCca

CrepeomeTrpuueckue 3a1auu
Ha J0Ka3aTeIbCTBO U
BBIYHCIICHHE, IOCTPOCHUEM
CEYEHUH MWINHAPA, KOHYCca

[Ipuknanneie 3aauw,
CBSI3aHHBIE C LIWJIMHJIPOM

27.01.2027

29.01.2027

01.02.2027

03.02.2027

https://m.edsoo.ru/9NF4AUE3KJ

https://m.edsoo.ru/QZVH5EXL9

https://m.edsoo.ru/ AKF6PW62W

https://m.eds00.ru/3429Z1L HT5

58

[IpuxnagHeie 3a1auu,
CBSI3aHHBIE C [IUIUHIPOM

05.02.2027

https://m.edsoo.ru/ZY6ENPVKD

59

60

Cdepa u map

[Tepeceuenue ceps! u mapa c
iockocTeio. Kacanue mapa u
cdepsl TNIOCKOCThI0. By u
n300pakeHue mapa

08.02.2027

10.02.2027

https://m.edsoo.ru/W1TVKAJOR

https://m.edsoo.ru/JFSNB5ZS0



https://m.edsoo.ru/9VKWVDCTE
https://m.edsoo.ru/AWKB9E4NE
https://m.edsoo.ru/9NF4UE3KJ
https://m.edsoo.ru/QZVH5EXL9
https://m.edsoo.ru/AKF6PW62W
https://m.edsoo.ru/3429ZLHT5
https://m.edsoo.ru/ZY6ENPVKD
https://m.edsoo.ru/W1TVKAJOR
https://m.edsoo.ru/JF8NB5ZS0

61

[epeceuenue chepsl u mapa ¢
iockocThio. Kacanue mapa u
cdepsl IIOCKOCThIO. Bua u
n300paxkeHue mapa

12.02.2027

https://m.edso0.ru/M6WK9K950

62

Ypasnaenue chepsl. [Lnomans
cdepsl U e€ yacten

15.02.2027

https://m.edsoo0.ru/U8G24BO8H

63

64

65

66

Cummerpus cdepsl 1 mapa

CrepeomeTrpuyeckue 3aJauu
Ha JI0Ka3aTeJIbCTBO U
BBIUHUCIICHHE, CBSI3aHHBIE CO
cdepoit u mapom,
MIOCTPOEHUEM MX CEUCHHI
IUTOCKOCTBIO

CrepeomeTpuueckue 3a1auu
Ha JI0Ka3aTeJIbCTBO U
BBIYMCIICHHE, CBSA3aHHBIE CO
cthepoit u mapom,
MIOCTPOEHUEM MX CEUECHHI
IJIOCKOCTBIO

[Ipuxnanueie 3anauu,
CBsI3aHHBIE CO chepoit U
mapom

17.02.2027

19.02.2027

24.02.2027

26.02.2027

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

https://m.edsoo.ru/MSYBPKH7R

https://m.edsoo.ru/MXRDTK72T

https://m.edsoo.ru/XW5LI17A9J

67

[ToBTOpEHUE: OKPYKHOCTH HA
IIJIOCKOCTH, BBIYUCIICHUS B
OKPYXKHOCTH, CTaHJaPTHHIC
monoous

01.03.2027

https://m.edsoo.ru/EJ20DAVEJ]

68

Paznuunsie KOM6I/IHaLII/II/I TCII
BpalCcHusA U MHOTI'OI'paHHUKOB

03.03.2027

https://m.edsoo.ru/LE7933LXX



https://m.edsoo.ru/M6WK9K95O
https://m.edsoo.ru/U8G24BO8H
https://m.edsoo.ru/6E6GX0YJS
https://m.edsoo.ru/MSYBPKH7R
https://m.edsoo.ru/MXRDTK72T
https://m.edsoo.ru/XW5LI7A9J
https://m.edsoo.ru/EJ2QDAVEJ
https://m.edsoo.ru/LE7933LXX

69

3anauu no teme "Tena u
MMOBEPXHOCTHU BpalieHus"

05.03.2027

https://m.edsoo.ru/PHHLCG54E

70

71

3anauu o reme "Tena u
MOBEPXHOCTHU BpaleHus"
KoHntpoinbnas padora "Tena u
MOBEPXHOCTHU BpalieHus"

08.03.2027

10.03.2027

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

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

72

O0béMm mumHIpa. Teopema 06
00bEME MPSIMOTO UIMHIPA

12.03.2027

https://m.edso00.ru/1ZN2S6ZMO

73

74

75

Brruuciienne 00EMOB TEII €
TIOMOIIIBIO ONIPENEITIEHHOTO
uHTerpana. O0bEM KoHyca
ITimomany OOKOBOI U ITOJIHON
MOBEPXHOCTH KOHYCa
CrepeomMeTpryecKHe 3a1a4u,
CBSI3aHHBIC C BHIYMCIICHUEM
00BEMOB IUITUH/IPA, KOHYCA

15.03.2027

17.03.2027

19.03.2027

https://m.edsoo.ru/ACTOMFMVF

https://m.edsoo.ru/ZYTK7P8B1

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

76

[IpuknagHeie 3a1a4u MO TEME
"OO0BEMEI U IUIOIIAAN
noBepxHocrel Ten"

22.03.2027

https://m.edsoo.ru/QXEA9GPVB

77

O0BEM 11apa u MapoBOTO
cektopa. Teopema 00 006bEMe
mapa. [Tmomans chepsr.
CrepeomMeTpryecKHe 3a1auu,
CBsA3aHHBIC C BBIYUCIICHUEM
00BEMOB 111apa, MapoBOTo
CerMEHTa U IapOBOIr0 CEKTOpa

24.03.2027

https://m.edsoo.ru/VV60ONBVZX

78

[TpukaHbIC 321a49H 110 TEME
"O0BEMEBI TeN", CBI3aHHEIE C

26.03.2027

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



https://m.edsoo.ru/PHHLCG54E
https://m.edsoo.ru/22WPBLTP9
https://m.edsoo.ru/33W222M63
https://m.edsoo.ru/1ZN2S6ZMO
https://m.edsoo.ru/ACT0MFMVF
https://m.edsoo.ru/ZYTK7P8B1
https://m.edsoo.ru/7O9VJYPSC
https://m.edsoo.ru/QXEA9GPVB
https://m.edsoo.ru/VV6ONBVZX
https://m.edsoo.ru/EZH9GRUEJ

00BEMOM I1apa U IJIOIIA/IbIO
cepbl. COOTHOMICHUS MEXKTY
TUTOMIAIIMU TTOBEPXHOCTEH U
00BEMaMU ITOTOOHBIX TEN

79

80

[TonoOHEbIE TENa B
npocTtpaHcTse. M3mMeHnenue
00BbEMa Ipu OJOOUH.
CrepeomeTrpuueckue 3a1auu,
CBSI3aHHBIE C BEIYMCIICHUEM
00BEMOB Te U IUIoIaAeH
IIOBEPXHOCTEN

KontponbsHnas padora

"[Lnomaam MoBEpXHOCTH U
00BEMBI KpyTJIbIX Ten"

05.04.2027

07.04.2027

https://m.edsoo.ru/H24188MKQ

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

81

JIBM>KeHUs MPOCTPaHCTBA.
Orobpaxenus. [IBuxeHus u
paBeHcTBO (uryp. Obuiue
CBOMCTBA JBUKECHUM

09.04.2027

https://m.edsoo.ru/RXJ4AYW6ENA

82

Buner nemkeHuni:
NapaJyIeIbHBIN EPEHOC,
LIEHTpajbHasi CAMMETPHS,
3epKajbHasi CUMMETpUs,
IIOBOPOT BOKPYT IIPSIMOiL

12.04.2027

https://m.edso0.ru/ZSUA77NTX

83

[IpeobpazoBanus mopo0wus.
[Ipsimas u chepa Diinepa

14.04.2027

https://m.edsoo.ru/A1IPU2WOAX

84

I'eomerpuueckue 3anaun Ha
MPUMEHEHUE JBUKCHUS

16.04.2027

https://m.edsoo.ru/KFDHOMGKZ

85

KonTtponsHas padora
"BexTopsl B IpocTpaHcTBe"

19.04.2027

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



https://m.edsoo.ru/H24I88MKQ
https://m.edsoo.ru/73UODGNYR
https://m.edsoo.ru/RXJ4YW6NA
https://m.edsoo.ru/ZSUA77NTX
https://m.edsoo.ru/A1PU2WOAX
https://m.edsoo.ru/KFDH0MGKZ
https://m.edsoo.ru/4F52B11KK

86

87

88

89

Ob6o6maromee nosropenue 11
MOHSITUI U METOJIOB Kypca
reomerpun 10—11 knaccos,
CUCTeMaTH3allus 3HaHU:
"[TapannenbHOCTh NPSIMBIX U
MJIOCKOCTEH B mpocTpaHcTBe"

Ob6o6maroree nopropenue 11
HOHATHI U METO/IOB Kypca
reomerpun 10—11 knaccos,
cucTeMaTH3alys 3HAaHUM:
"BexTopsl B mpocTpaHcTBe"

O6o6maromee nopropenue 11
MOHSITUI U METOJIOB Kypca
reometrpun 10—11 knaccos,
CUCTeMaTH3aIlus 3HAaHU:
"BekTopsl B mpocTpaHcTBe"

Ob6o6maroree nopropenue 11
HOHSATHI U METO/IOB Kypca
reomerpun 10—-11 knaccos,
cucTeMaTH3alys 3HaHUH:
"O6beM MHOTOTpaHHHUKA"

21.04.2027

23.04.2027

26.04.2027

28.04.2027

https://m.edsoo.ru/AIHVB2NZH9

https://m.edsoo.ru/AQEFPERJO

https://m.edso0.ru/3NIJOLNG63

https://m.edsoo.ru/B85S7VDTC

90

91

Ob6o6maromee nosropenue 11
MOHATUN U METOJOB Kypca
reomerpun 10—-11 xnaccos,
cucTeMaTH3alys 3HAaHUH:
"O6beM MHOTOrpaHHUKA"

Ob6o6maromee nosropenue 11
MOHATHI U METOJOB Kypca
reomerpun 10—-11 knaccos,

30.04.2027

05.05.2027

https://m.edsoo.ru/AJX4CDP5I

https://m.edsoo.ru/H2ZABPRXO



https://m.edsoo.ru/1HVB2NZH9
https://m.edsoo.ru/AQEFPERJ0
https://m.edsoo.ru/3NIJ0LN63
https://m.edsoo.ru/B85S7VDTC
https://m.edsoo.ru/AJX4CDP5I
https://m.edsoo.ru/H2ZABPRXO

cucTeMaTu3alus 3HaHuH
"[Lomaam MoBEpXHOCTU U
00BEMBI KPYTIIBIX TEN"

92

Ob6o6mraromee nosropenue 11
MOHATUI U METOJOB Kypca
reometrpun 10—11 kmaccos,
CUCTeMaTH3aIlus 3HAaHUI:
"I1nomaam noBEpXHOCTU U
00BEMBI KPYTIIBIX TEN"

07.05.2027

https://m.edso00.ru/JG1DJ50NK

93

HrtoroBast KOHTpoOJIbHASA
pabora

12.05.2027

https://m.eds00.ru/GXZMP89GD

94

95

HroroBast KOHTpOJIbHAS
pabora

[ToBTOpEeHnue, 060061IEeHNE U
cUCTEMaTH3aIlHs 3HAHUH

14.05.2027

17.05.2027

https://m.edsoo.ru/3J174MY6M

https://m.edsoo.ru/UI126CB4 XL

96

Hcropus pazsutus
CTEpPEOMETPHM KaK HAYKH U €€
pOJIb B Pa3BUTHH
COBPEMEHHBIX MH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

19.05.2027

https://m.edsoo.ru/IESALO6B5

97

Ucrtopus pazsutus
CTEpPEOMETPHUM KaK HAYKH U €€
poJIb B pa3BUTHHU
COBPEMEHHBIX MHKEHEPHBIX U
KOMITIBIOTCPHBIX TEXHOJIOT 15054

21.05.2027

https://m.edso0.ru/8ZKNMYF03

98

Hcropus pazsurus
CTEpPEOMETPHUM KaK HAYKH U €€
pOJIb B pa3BUTHUH

21.05.2027

https://m.edso00.ru/41X3XKQOG



https://m.edsoo.ru/JG1DJ50NK
https://m.edsoo.ru/GXZMP89GD
https://m.edsoo.ru/3JI74MY6M
https://m.edsoo.ru/UI26CB4XL
https://m.edsoo.ru/IE8ALO6B5
https://m.edsoo.ru/8ZKNMYF03
https://m.edsoo.ru/41X3XKQOG

COBPCMCHHBIX NMHKCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOTHI

99

Hcropus pazsurus
CTEpPEOMETPHUH KaK HAYKH U €€
pOib B pa3BUTUU
COBPEMEHHBIX UHKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUHI

24.05.2027

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

100

Hcropus pazsurus
CTEPEOMETPUHU KAK HAYKU U €€
pOJIb B Pa3BUTUH
COBPEMEHHBIX MH)KEHEPHBIX U
KOMITbIOTEPHBIX TEXHOJIOT U

24.05.2027

https://m.edsoo.ru/GEJCO734F

101

Hcropus pazsurus
CTEpPEOMETPHM KaK HAYKH U €€
pOJIb B pPa3BUTUH
COBPEMEHHBIX NH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

26.05.2027

https://m.edsoo.ru/RK4XSFWNR

102

Hcropus pazsurus
CTEPEOMETPUHU KaK HAYKU U €€
pOJIb B pPa3BUTUH
COBPEMEHHBIX MHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

26.05.2027

https://m.edso00.ru/X89TQ8776

OBIIEE KOJIMYECTBO YACOB I10

I[TPOT'PAMME

102



https://m.edsoo.ru/4PGHOJYAH
https://m.edsoo.ru/GEJCO734F
https://m.edsoo.ru/RK4XSFWNR
https://m.edsoo.ru/X89TQ8776




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOMN MTPOI'PAMMBbBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yIbTATHI 0CBOCHHS 0CHOBHOI
NpOBepPsAIEMOro .
o0pa3oBaTe/IbHOI MPOrpaMMBbI CpeHero 001ero 00pa3oBaHus
pe3yjabTara
7 I'eomeTpus
7.1 OrnepupoBaTh MOHITHAMU: TOYKA, MPAMasi, INIOCKOCTh
79 [TprMeHSATh aKCHOMBI CTEPEOMETPUH U CIEICTBHUS M3 HUX NPHU PEIICHUH
' reOMETPUYECKHX 3a1a4
73 OnepupoBaTh MOHATUSAMH: MAPAJUIEIbHOCTh W MEPHEHIUKYIIPHOCTD
' HPSMBIX U MJIOCKOCTEN
74 KnaccugumupoBarh B3auMHOE paclioyioKEHUE MPSIMBIX M IUIOCKOCTEH B
' IPOCTPAHCTBE
OnepupoBaTh MOHATUAMH: ABYTPAHHBIN YToJ, TpaHH JIBYTPaHHOTO yIJa,
7.5 pedpo ABYIpaHHOIO yIila, JMHEHHBIA YTroJl IBYTPaHHOTO yIJia, IpaycHast
Mepa JBYTPaHHOIO yria
76 OnepupoBaTh MOHATUSAMHU: MHOT'OI'PDAHHMK, BBIIYKJIBIH U HEBBITYKJIBIHA
' MHOT'OI'PaHHMK, 3JIEMEHTHI MHOTOTPAHHUKA, IPaBIJIbHBI MHOTOI'paHHUK
77 Pacnio3HaBaTh OCHOBHBIE BHJIbI MHOTOTPAaHHUKOB (NMHMpaMuja, NpHU3Ma,
MPSIMOYTOJIBHBIN TTapajuieenume;], Kyo)
KnaccupumupoBarh  MHOTOTpAaHHHWKH, BBIOMpass  OCHOBaHUS  JUIS
78 Kknaccuukanuy  (BBIMYKIBIE W HEBBINYKJIblE  MHOTOTPAaHHHKH,
' NpaBWIbHBIE MHOTOTPAHHUKH, TPSIMbIE ¥  HAKJIOHHBIE MPHU3MBI,
napaJiesIenuIe bl)
79 OnepupoBaTh MOHATHSIMH: CeKymas TUTOCKOCT, ceueHue
' MHOTOTPaHHHKOB
710 OOBACHATH  NPUHLMIBI  THOCTPOEHHUS  CEYEHUH  MHOTOTPAaHHHUKOB,
' UCTIOJIb3Ysl METOJI CJIEZIOB
CTpouTh CceYEeHHSI MHOTOTPAHHHKOB METOAOM CJIEIOB, BBITIOJIHSTH
7.11 (BBIHOCHBIE) TUIOCKHE YEePTEXKH U3 PUCYHKOB MPOCTBIX OOBEMHBIX PUTYP:
BUJ CBEPXY, COOKY, CHU3Y
Pemrate 3a1aun Ha HaXOX/IEHUE TEOMETPUIECKUX BEIHMUYMH IO 0Opas3iam
WIA aJrOpUTMaM, TPUMEHSS W3BECTHHIC AHAJTMTUYCCKHE METOJBI IPH
7.12 peIIeHNH CTaHJAPTHBIX MaTeMaTHUECKHUX 3a/Jad Ha BBIUYMCIICHUE
pacCTOSAHUN MEXIy JABYMS TOYKAaMH, OT TOYKU JIO0 MPSAMON, OT TOUKHJIO
IUIOCKOCTH, MEX/1y CKPEIMBAIOLIMMHUCS TPSIMBIMU
713 Pemrate 3amaun Ha HaXOXIEHUE TEOMETPUUECKUX BEIHMUYMH IO 0Opa3nam

UM aJIrTOpUTMaM, IMPUMCHASA HU3BCCTHBLIC AHAJTIUTHUYCCKUC MCETOAbI IIPpH




pEIIeHNN CTaHAAPTHBIX MaTEeMaTHYECKHX 3a/lad Ha BBIYHCICHHUE YIJIOB
MEXIY CKPEIIMBAIOIUMHUCS TPSIMBIMH, MEXKIY MPSIMOU M TUIOCKOCTHIO,
MEXy INIOCKOCTSMH, ABYI'PAHHBIX YIJIOB

Beruncnsate 00bEMBI W IJIOMAJAM TIOBEPXHOCTEH MHOTOTPAHHUKOB
(mpu3ma, mupamuaa) ¢ IpUMEHeHHEeM (GOPMYJl, BEIYUCISATH COOTHOIICHUS

714 MEXIY IUIOINAAIMU MOBEPXHOCTEH, o0BéMaMu IMOJ00HBIX
MHOTI'OI'PaHHHUKOB
715 OnepupoBaTh MOHATUSAMH: CUMMETPHUS B MPOCTPAHCTBE, LIEHTP, OCh H
' IUIOCKOCTh CUMMETPUH, LIEHTP, OCh U IUIOCKOCTh CUMMETPUU (UTYPHI
N3Bnekatb, npeoOpa3oBbIBATE M HMHTEPIPETUPOBATh HHPOPMALUIO O
7.16 MIPOCTPAHCTBEHHBIX TEOMETPUYECKUX (UTypax, TNPEICTaBICHHYIO Ha
YyepTekax U pUCYHKAX
[TpumensaTh reomerpudeckue (akThl AJIs PELICHUS CTEPEOMETPHUECKUX
7.17 3ajjay, IMpeanoJararIiuX HECKOJbKO ILIaroB pPELICHMs, €CIH YCIOBUS
IPUMEHEHUs 3aJjaHbl B IBHOH (opme
718 IIpuMeHATs mpocTeWIIMe NPOrpaMMHBIE CPEACTBA U BIIEKTPOHHO-
' KOMMYHHKAIIHOHHBIE CHCTEMBI TPH PEIIEHUH CTEPEOMETPUUYECKHX 3a71a4
719 [TpuBOANTE NMpUMEpBl MaTEMATUYECKUX 3aKOHOMEPHOCTEH B MpHUpOJE U
' KU3HH, PAcIIO3HABATH MPOSIBIIEHUE 3aKOHOB T€OMETPUH B HCKYCCTBE
[TpuMeHATH MoydyeHHbIE 3HAaHHSI HAa IPAKTUKE: aHAJIM3UPOBATh PeallbHbIE
CUTYallUX ¥ IPUMEHSTh U3yUCHHbIE IIOHATHS B POLIECCE IIOMCKA PEILICHHS
MaTeMaTHYecKu  c(OpMyJIMpOBAaHHOM  MpoOJIeMBl,  MOAEIUPOBATH
7.20 peasbHble CUTYyallUd Ha SI3bIKE T'€OMETPUHU, UCCIIEAO0BaTh IOCTPOCHHBIE
MO/IEINIU C UCTIOIH30BAHNEM T€OMETPUUYECKUX ITOHATHH U TEOPEM, arrapara
anreOpbl, pemiath NMPaKTHYECKUE 3aJadd, CBSA3aHHBIE C HAaXOXJIECHUEM
reOMETPHUECKUX BEITHUUH
11 KIIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThI 0CBOCHHS OCHOBHOM
NpOBePsIeMOro .
00pa3oBaTeILHON MPOrPaMMbl CpeIHero 001ero 00pa3zoBaHus
pe3yjabTara
6 I'eomerpus
OnepupoBaTh MOHATUSMH: IHJIHHIPHYECKAs TIOBEPXHOCTh, 00pa3yomme
6.1 IIMHAPUYECKON TIOBEPXHOCTH, IMJIMHIpP, KOHUYECKash IOBEPXHOCTH,
' oOpa3yromue  KOHHUYECKOM  IOBEPXHOCTH, KOHYC, cdepuyeckas
MOBEPXHOCTh
6.2 Pacno3naBate Tena BpaieHus (LMWIMHAP, KOHYC, cdepa U 1map)
6.3 OOBACHATH CITOCOOBI MOJTyYSHUS TeJl BPALLCHUS
6.4 KnaccudumupoBars B3auMHOE pacmloioKeHHE CPephl U TIOCKOCTH




6.5

OnepupoBaTh MOHATUSMH: IIAPOBOH CErMEHT, OCHOBAaHHE CETMEHTA,
BBICOTA CErMEHTa, IIAPOBOM CIIOW, OCHOBAHME IIIAPOBOTO CJIOS, BHICOTA
[IIAPOBOTO CJIOS, IIIAPOBOM CEKTOP

6.6

Boruncnsate 00BEMBI W IUIOMIAAM TIOBEPXHOCTEH Tel BpalICHUS,
TEOMETPHUECKUX Tell C MPUMEHEHUEM POopMyT

6.7

OnepupoBaTh TMOHSATHUSMH: MHOTOTPAHHUK, BIIMCAaHHBIM B chepy u
OINMCaHHBII 0KO0JIO cepsl, chepa, BUcaHHAS B MHOTOT'PAaHHUK WU TEJIO
BpaleHus

6.8

BBIYHCIATE COOTHOMIEHUS MEXTY TIOI/ISIMH ITOBEPXHOCTEH M 00BEMaMHu
IMOAOOHBIX TEN

6.9

N300pakaTh u3ydyaemble (QUTYpbl OT PYKH U C NMPUMEHEHUEM IPOCTHIX
YEePTEKHBIX UHCTPYMEHTOB

6.10

6.11

6.12

BbImonHATE (BBIHOCHBIE) IUIOCKHME YEPTEXKU U3 PHUCYHKOB IPOCTHIX
00BEMHBIX (DUTYp: BHI CBEpXy, COOKY, CHU3Y; CTPOHUTH CEYECHHS Tel
BpaleHus

W3Brekatb, UHTEPIPETHPOBATh M MPEOOPa30BbIBATH HHGPOPMAIUIO O
MPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (QUTypax, MpeACTaBICHHYI0 Ha
yepTexax U pUCYHKaX

[TpumeHsTh TeOMeTpuYecKrue (aKThl ISl PEHICHUS CTEPEOMETPHUECKUX

3aja4, MPEANoJaralolliuX HECKOJbKO IIaroB PEIIEeHUs, €CIU YCIOBUS
MIPUMEHEHHUS 3aJIaHbl B ABHOU (hopme

6.13

6.14

6.15

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

BBINOIHATE JIEHCTBUSA CIOXKEHHUS BCEKTOPOB, BBIYMTAHUS BEKTOPOB H
YMHOXKEHHUSI BEKTOpPA Ha YHCIO, OOBSACHATh, KAKMMU CBOWCTBAMH OHH
o0ramaroT

HpI/IMeHﬂTb IMpaBUJIO MapaJuICIICIIUIICAa TP CII0KCHUHN BEKTOPOB

6.16

OnepupoBaTb NOHATHUSMU: JAEKAPTOBBI KOOPAWHATHI B TPOCTPAHCTBE,
BEKTOp, MOJYJIb BEKTOPAa, PABEHCTBO BEKTOPOB, KOOPIHMHATHI BEKTOPA,
yroJl MEXIYy BEKTOpaMH, CKaJLIPHOEC IIPOU3BEIEHUE  BEKTOPOB,
KOJUIMHEAPHBIE U KOMILJIAHAPHBIE BEKTOPHI

6.17

6.18

Haxoauth cymMMy BEKTOpPOB M IPOU3BEAECHHE BEKTOpAa HA YHUCIO, Yroi
MEXJly BEKTOpaMH, CKaJISPHOE MPOU3BENECHUE, PACKIIABIBATE BEKTOP IO
JIBYM HEKOJUIMHEAPHBIM BEKTOPAM

3a,I[aBaTB INIOCKOCTh YPABHCHHUEM B ,HeKapTOBOﬁ CUCTCMC KOOpAMUHAT

6.19

Pemate HpOCTCI\/JIIHI/Ie TCOMECTPHUICCKHUC 3ala4r HAa IPUMEHCHUC BEKTOPHO-
KOOpAWHATHOTO METOJa

6.20

Pematn 3aJadd Ha O0Ka3aTCJIbCTBO MATCMATHUYCCKUX OTHOIIICHUH U
HaXO0XICHUC T'COMCTPHUICCKUX BCIUYHUH I10 06pa3uaM WK aJirOpuTMaM,
MMPUMCHAA HN3BCCTHBIC METOJbI npu pEeIICHUN CTaHJAPTHBIX
MaTEMaTHYCCKUX 3a1a4




6.21

HpI/IMeHHTL HpOCTeI\/'II_HI/IG nNporpaMMHbBIC CPCACTBA W DJICKTPOHHO-
KOMMYHUKAIIMOHHBIC CUCTEMBI ITPU PCIICHUN CTCPCOMETPUUCCKHUX 3a1a4

6.22

IIpuBoAUTE NMpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEU B IIPUPOLIE U
JKU3HH, PACIIO3HABATh IPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE

6.23

[TpuMeHsTh NOTy4YeHHbIE 3HaHUS HA IPAKTUKE: aHAIU3UPOBATh PeaIbHbIC
CUTYallMU ¥ IPUMEHATH U3yYEHHbIE MOHATHUS B IIPOLIECCE MOMCKA PEIICHUS
MaTeMaTu4ecku  cHOpMYIMPOBAHHOM  HpOOJIEMBbI,  MOJEIUPOBATH
pealbHbIe CUTYallMH HA SI3bIKE T€OMETPHUM, HUCCIEAOBATH MMOCTPOCHHbBIC
MO/IEJIU C UCIIOJIb30BAHUEM I'€OMETPUUECKUX TOHITHI U TEOpEM, anmnapara
anreOphl, pemiaTh MPAKTUYECKHE 3aa4d, CBS3aHHBIC C HaXOXKICHHEM
r€OMETPUUYECKHUX BEJIMYUH




IMPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUA

10 KIIACC

Koxa

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

I'eometrpus

7.1

OcHOBHbIE TMOHATUS CTepeoMeTpuu. Touka, NpsiMasi, IJIOCKOCTb, IPOCTPAHCTBO.
[TonsTHE 00 aKCMOMATUUYECKOM ITIOCTPOEHUM CTEPEOMETPUN: AKCUOMBI CTEPEOMETPUH
U CJIEJCTBUS U3 HUX

7.2

7.3

7.4

7.5

B3aumHoe  pacnosnoxkeHue OpsMBIX B IIPOCTPAHCTBE:  IE€pPECEKAIOLIUECS,
napajuleJibHble M CKpeluBarouiyecs: mnpsMble. [lapamiensHOCTs OpSIMBIX U
IUIOCKOCTEH B NIPOCTPAHCTBE: MapajjiesibHble IMpsIMbIE B NPOCTPAHCTBE,
MapajuIeIbHOCTh TPEX NPSIMBIX, MapajUIeIbHOCTh MPSMOM U IUIOCKOCTH. YTIIBIC
COHANPABJICHHBIMU CTOPOHAaMH, YIrOJd MEXIy MpsAMBIMH B IPOCTPAHCTBE.
[TapamienpsHOCTh MJIOCKOCTEN: NapajljieibHble MIOCKOCTH, CBOMCTBA MapajuIesIbHbIX
wiockocteil. [Ipocreiimme nmpocTpaHcTBeHHbIE (UTYPHl Ha IJIOCKOCTH: TETpadJip,
KyO, mapaJuieNienumne1, IoCTPOCHUEe CeUeHU

[lepneHIUKYIAPHOCTE NPSIMOM M INIOCKOCTH: IEPIEHIUKYISIPHBIE IpsSMbIE B
MIPOCTPAHCTBE, MPSIMbIE NTapasuIeIbHbIC U NEPIEHANKYIISIPHBIE K IJIOCKOCTH, MPU3HAK
MEPIEeHIUKYIAPHOCTH MPSIMON U TUIOCKOCTH, TeopeMa O MPsIMO MepHeHIUKYISIPHOMI
IJIOCKOCTH. YTJIbI B IPOCTPAHCTBE: YIOJl MEXY MPAMOMN U MJIOCKOCTBIO, IBYTPAHHBII
YTOJI, TUHEHHBIN yToJ1 IByrpaHHoro yria. [lepnenaukynsp v HakJIOHHbIE: PACCTOSTHUE
OT TOYKH JIO IJIOCKOCTH, PACCTOSTHUE OT MPSIMOM JIO IJIOCKOCTH, TPOSKIHsI (PUTYPHI HA
MII0CKOCTh. [lepreHIMKyAIpHOCTD MJIOCKOCTEH: MPU3HAK NEPIECHANKYISIPHOCTH IBYX
mrockocrteil. Teopema o TpEX MepreHINKYIIsIpax

IlonsiTiE MHOrOrpaHHHMKa, OCHOBHBIE 3JIEMEHTHl MHOTOIDAHHUKA, BBIYKIbIE H
HEBBIMYKJIbIE MHOTOIDAaHHUKH, Pa3BEPTKa MHororpaHHuka. IIpusma: n-yronpHas
MpU3Ma, TpaHU M OCHOBAHMS IPU3MBI, IpsiMas U HAKJIOHHAs IPU3MBI, OOKOBasl U
IIOJIHAs TIOBEPXHOCTh Npu3Mel. [lapamnenenunen, npsaMOyroiabHbIN NapajuIeIenuIes
u ero cBorcrtBa. Ilupamuaa: N-yronbHas nupaMuia, rpaHd U OCHOBAHHWE NTUPAMUIBL,
OOKOBasi M TMOJIHAS MMOBEPXHOCTh IMHMPAMU[BI, IPABUIbHAS U YCEUEHHAS! MUPaMHUIA.
OnemMeHTBl TpuU3Mbl W nUpaMuibl. [IpaBWIIBHBIE MHOTOTPAHHHMKM: IIOHATHE
IIPaBWJIBHOTO MHOTOTpaHHMKA, IpaBUibHAs NpU3Ma M IpaBUiIbHAs NHpaMUIa,
IpaBUJIbHAS TPEYTroJIbHAs MUpaMuJa U NpaBUIbHBIM TeTpasap, kyO. [IpencraBnenue
O IPAaBWIBHBIX MHOTOTPAaHHMKAX: OKTa’Jp, AOJAEKa’aAp M ukocadapyrue CeueHus
MPU3MBbI U TUPAMU/IBI

CI/IMMeTpI/IH B IIPOCTPAHCTBC: CUMMETPUSA OTHOCUTCIIbBHO TOYKH, HpHMOﬁ, IIJIOCKOCTH.

OIeMEHTBI CUMMCTpPUHA B nupaMmuaax, napaejenmIic1ax, IIpaBUJIBHBIX
MHOT'OrpaHHUKax

7.6

Bbruncnenue 31€MEHTOB MHOTOTPaHHUKOB: p&Opa, aAuaroHanu, yriasl. Ilnomane
OOKOBOW TOBEPXHOCTH W TIOJHOW TOBEPXHOCTH NPSIMON TPU3MBI, IUIOMIAIb




OCHOBaHHUH, TeopemMa 0 OOKOBOM MOBEPXHOCTH MpsiMoi mpu3Msl. [1omans 60koBoi
MOBEPXHOCTH U TOBEPXHOCTH IMpPaBWIbHOM NHpaMUibl, TeOpemMa O IUIOMIAIU
yceu€HHou mupamubl. [lonstae 06 00béMe. OOBEM MTUPAMUIBI, TPU3MBI

7.7

[TomoGHbIe Tena B ipocTpancTBe. COOTHOMICHUS MEKIY TUIOINAASIMH TOBEPXHOCTEH,
00bEMaMU ITOJIO0HBIX TET

11 KIIACC

Kon
6

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

I'eomerpus

6.1

6.2

6.3

[{umuHgpruveckas MOBEPXHOCTh, 00pa3yIOIIUe IUITHHIPUISCKON TTOBEPXHOCTH, OCh
ITHHIPUYECKON TOBepXHOCTH. L[MmuHap: OCHOBaHMS M OOKOBasi MOBEPXHOCTS,
o0pa3yroias U 0Ch, TUIOMIA(b OOKOBOH U IMOJHON MTOBEPXHOCTH

Konundeckass moBepXHOCTh, OOpa3yroline KOHUYECKOW TIOBEPXHOCTH, OCh U
BepIIIMHA KOHUYECKOHN moBepxHOCTH. KOHYC: OCHOBaHME U BepIIMHA, 00pa3yromas
1 OCb, IUIONIAIb OOKOBOMW U MOJHON MOBEPXHOCTU. Y CEYEHHBIN KOHYC: 00pa3yolne
U BbICOTa, OCHOBAHUS U OOKOBasi MOBEPXHOCTh

Cdepa u map: ueHTp, paauyc, AHaMeTp, IIIOMAAb MOBEpXHOCTH chepbl. B3anmuoe
pacnosoxeHue chepbl U TIOCKOCTH, KacaTelbHas IIIOCKOCTh K cdepe, mionaas

chepsl

6.4

6.5

6.6

N300pakeHue Tl BpalleHus Ha MII0CKOCTH. Pa3BépTka nmunmmHapa u KoHyca
KomOuHamnmu Ten BpalieHuss U MHOTOTPaHHHKOB. MHOTOTpaHHHMK, OMUCAHHBIN
0Ko0J10 cepsl, cdepa, BIMCAaHHAS B MHOTOTPAaHHHK, WIIH TEJIO BPAILICHHSI

[Tonsitue 06 0O6bEMe. OcHOBHBIE CBOICTBa 00BEMOB Tei. Teopema 00 oOBEME
MPSIMOYTOJIBHOTO TMapaijenenunena u cienctsus u3 He€. OO0BEM UMIMHIpA,
koHyca. O0BEM mapa u miomaab chepol

6.7

6.8

6.9

6.10

[TogoOubie Tema B mpoctpaHcTBe. COOTHOLIEHUS MEXAY  IUIOMIAISIMU
MOBEPXHOCTEH, 00BEMaMU TOJJOOHBIX TEIT

Ceuenust nuinuHApa (MapaJyiesIbHO M MEPHNEHAMKYIISIPHO OCH), CEYEHHMsS KOHYyca
(mapajuieabHOE OCHOBAHHIO M IPOXOAAIIEE Yepe3 BEPIIMHY), CEUCHHUS 11apa

BGKTOp Ha IINIOCKOCTH W B IPOCTPAHCTBC. CrnoxeHrue W BBIUMTaHUE BCKTOPOB.
YMHOXEHUE BCKTOpa HA YHUCJIO. Paznoxenue BCKTOpa 110 TpéM HCKOMIIJIaHApHBIM
BCKTOpaM. HpaBI/IJ'IO napajjieacnuiicaa. Pemienne 3aga4, CBA3aHHBIX C
MMPUMCHCHUCM ITPaBHJI JIENCTBUM C BCKTOpaMHu

IIpssMoyronbHas cucreMa KoOpAMHAT B IpocTtpaHcTBe. KoopawHaTel BekTOpa.
IIpocreiimue 3amaun B KOOpAMHATax. Yroil Mexay BekTopamu. CkanspHoe
IIPOU3BEICHUE BEKTOPOB. BpIUMCIEHUE YIVIOB MEXKAY MPAMBIMU U IIOCKOCTSIMHU.
KoopanHaTHO-BEKTOPHBIN METOJ TP PEIIEHUN T€OMETPUUYECKUX 3a/1a4




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEGOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJIBHOM
MPOI'PAMMBI CPEJTHEI'O OBIIIEI'O OBPA3OBAHUSI

Kon
NpoBePsSIeMOro
TpeOOBaHUS

IIpoBepsiemble TPeOOBAHMS K NPEAMETHBIM Pe3yJIbTATaAM OCBOCHUSA
OCHOBHOI 00pa30BaTeIbHON MPOrpaMMbl CpeHEro 0011ero
o0pa3oBaHus

Brnanenne MeTogamMu J0Ka3aTeNbCTB, AJTOPUTMAMM DPELICHHS 3aj]ad;
yMeHHe (OpMYNIUpoOBaTh W OIEPUPOBATH HOHATHAMH: OMNpEACICHUE,
aKCMOMa, TeopeMa, CIICACTBUE, CBOICTBO, MpPHU3HAK, JOKA3aTEIbCTBO,
paBHOCWIIbHBIE (POPMYITHPOBKHU; IIPUMEHSTD MX; YMEHUE (OPMYIUPOBATH
00paTHOE W TPOTHBOMOJIOKHOE YTBEPXKICHHUE, NMPUBOIUTH MPUMEPHI H
KOHTPIIPUMEPHI, HCIOJIB30BaTh METOJ MaTeMaTH4ecKOW WHIYKIUH;
IPOBOJIUTH JOKa3aTeNbHbIE pACCYXICHUS TPH pPELICHUH 33724,
OLICHMBATh  JIOTHYECKYIO0 TIPaBHJIBHOCTH  PACCY)KICHUH; YyMEHHUE
OTIEpPHPOBATH MOHATHUSAMH: MHOXXECTBO, MOJMHOXECTBO, ONEpaIH HaJ
MHO)XECTBAMH; YMEHHE HCIIOIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
ammapar JUisi OTMCaHMsI PEaIbHBIX MPOIECCOB U SBJICHUN U TP PEIICHUH
3a1a4, B TOM YHCIE€ M3 JAPYTHX YYeOHBIX IPEIMETOB; YMEHHE
OTIepHPOBATH TOHATHAMHU: Tpad, CBA3HBIN rpad, nepeBo, HUKI, rpad Ha
IUIOCKOCTH; yMEHHME 3aJaBaTh M ONKCHIBaTh Tpadbl pa3IuIHBEIMU

crocob6aMu; UCIOJIb30BaTh Ipadbl MpU PELICHUH 3a/1a4

YMeHue onepupoBaTh HNOHATUSIMM: HATYpalIbHOE YHCIIO, LIEJIO€ YHUCIIO,
CTETIEHb C LIENbIM IOKa3aTeaeM, KOPeHb HaTypallbHOM CTENEeHH, CTEIeHb
C palMOHAIbHBIM  IOKa3aTeleM, CTeNeHb C JEMCTBUTEIbHBIM
nokasarenaeM, JiorapuMm ymciaa, CHHYC, KOCHHYC U  TaHIEHC
IPOM3BOJILHOIO YMCJA, OCTATOK IO MOAYJIIO, PALMOHAIBHOE YHUCIIO,
UPpPALlMOHATIBHOE  YHUCIIO,  MHOXECTBA  HATypalbHbIX,  LEJbIX,
pallMOHAIbHBIX, JEHCTBUTENBHBIX YHCEI; YMEHHE HCIIONb30BaTh
NpPU3HAKU JEIMMOCTH, HAUMEHBIINI OOLIMI NEIUTeNh U HauMEHbIIee
o0riee kpaTHOe, anroput™M EBKiHMAa npu perieHuu 3ajad; 3HaKOMCTBO ¢
pa3IMYHBIMM  TO3ULIMOHHBIMH  CHUCTEMAaMHU  CYHCIIEHUS; yYMEHHE
BBINOJIHATh BBIYMCICHHE 3HAYEHUH U MpeoOpa3oBaHMs BBIPAKEHUU CO
CTeNeHs MU U Jorapudmamu, npeoOpa3zoBaHHs JIPOOHO-pallMOHATBHBIX

BLIpa)KeHHfI; YMCHHE OICPpHUPOBATH MOHATUAMHU: TTOCICHOBATCIIBHOCTD,




apudmeTnyecKkas nporpeccusi, reoMeTpuiecKasi porpeccusi, 0eCKOHEUHO
yObIBatolasi  reoMeTpudeckass  MpOrpeccus; yMEHHWEe  3a7aBaTh
MOCJIEI0BATEIbHOCTH, B TOM YHCJIE C ITOMOIIbIO PEKYPPEHTHBIX (HOPMYIL;
YMCHHUC ONCPpUPOBATH MOHATUAMU: KOMIUICKCHOC 4YUCJIO, COHpSDKéHHBIe
KOMIUIEKCHBIE YUCIIa, MOAYJIb U apryMEHT KOMILJIEKCHOTO 4Hcia, (opma
3allUCHU KOMIIJICKCHBIX YHCECJI (F COMCTPHUYCCKAA, TPUTOHOMCTPUYICCKAA U
anreOpanveckas); yMeTh MPOU3BOAUTH apU(PMETHUECKUE IEHCTBUS C
KOMIIJICKCHBIMH qucjiaMu, IMPpUBOAUTH IMPUMCPLL HCITOJIb30BaHUA
KOMIUIEKCHBIX YHCEJ; ONEPUPOBATh MOHATHAMHU: MaTtpuma 2x2 u 3x3,

ONpCaAC/IMTCIIb MATPHUIIbI, FGOMCTpI/I‘-IeCKI/Iﬁ CMBICJI OTIPCACIINTCIIA

YMeHue onepupoBaTh NOHATHUSAMU: palMOHAIbHBIE, HppalMOHAIbHbIE,
MoKa3aTesibHble, CTENEHHbIE, Jorapumuueckue, TPUTOHOMETPHUYECKHE
YpPaBHEHHUS U HEPABEHCTBA, HUX CUCTEMBI; YMEHHUE OIEpPUpPOBAThH
MOHSTUSIMH: TOXJIECTBO, TOKIECTBEHHOE MpeoOpa3oBaHue, ypaBHEHHE,
HEPAaBEHCTBO, CUCTEMa YpPAaBHEHUH M HEPABEHCTB, PaBHOCHUJIBHOCTH
YpPaBHEHU, HEPAaBEHCTB M CHUCTEM; YMEHUE peulaTb ypaBHEHUS,
HEPAaBEHCTBA M CHUCTEMBI C IOMOILIBIO PA3JIMYHBIX NPUEMOB; peIIaTh
YpaBHEHUs, HEPABEHCTBA M CHCTEMBI C [apaMeTpPOM; IPUMEHSITh
YpaBHEHHUS, HEPABEHCTBA, UX CUCTEMBI JJI PELICHUS MaTeMaTUYECKUX

3aJla4 1 3aaa4 U3 pas3IndIHbIX obnacrei HAaYyKU U peaanoﬁ KHN3HU

VYMeHue onepupoBaTh MOHATUAMM: (QYHKUUSA, UYETHOCTb (DYHKLUH,
NePUOANYHOCTh (PYHKIIMH, OTPAHUYEHHOCTh (DYHKIUU, MOHOTOHHOCTH
GyHKLIUY, SKCTpeMyM (DyHKIMM, HauOoJbIlllee U HAaUMEHbIIee 3HAYEeHUS
(GyHKINU Ha TPOMEXKYTKE, HEMIpephIBHAS (PYHKIIMS, aCUHMIITOTHI Tpaduka
¢byHKLUY, TIepBas U BTOpas NPOU3BOJIHAs (PYHKIMH, T€OMETPUUECKUI U
¢u3nyecKkuil CMBICT NPOU3BOAHOM, IIepBOOOpa3Has, OINpeAcIEHHbIN
MHTErpajl; yMEHUE HaXOAWUTh ACHUMOTOTHI Tpaduka (yHKIMU; yMEHHE
BBIUMCIATh TMPOU3BOAHBIE CYMMBI, IPOU3BENEHHUS, YaCTHOIO H
KOMIIO3ULUHN (DYHKIMI, HAXOAUTh YpaBHEHHE KacaTelbHOW K rpaduky
(GyHKIMU; YMEHHE HaXOIUTh NMPOU3BOAHBIC AJIEMEHTAPHBIX (DYHKIIHIA;
YMEHHUE HCIIOJIb30BaTh IPOU3BOAHYIO JUISI MCCIENOBaHUS (YHKLUH,
HaXOJUTh HauWOOJBIINE W HAaUMEHBIINE 3HAYeHUS (QYHKIHUI; CTPOUTH
rpaduKd MHOTOWIEHOB C MCIOJIb30BAaHHUEM amIapara MaTeMaTH4ecKOro
aHaIM3a; MPUMEHSTh NPOU3BOJHYIO JI HAXOXKICHHUS HaWIydIlero
pelieHus] B NPUKIAJHBIX, B TOM YHCIE COLUAIBHO-DKOHOMUYECKUX H

bu3HYecKuX 3aa4ax; HaXOJUTh TIOMAIN U 00BEMBI (PUTYP C TIOMOIIIBIO




HHTErpaiga; MpuBOAUTh HNPUMEPLI MAaTEMATHYCCKOTO MOJACIHMPOBAHUA C

NoMOILbI0 AU epeHInanbHbIX ypaBHEHUH

YMeHue omnepupoBaTh NOHATHSAMH: rpaduk (yHKIMH, oOOpaTHas
GYHKIMA, KOMOO3UIMS (GYHKIHMHA, JTUHEHHAs (QYHKIHS, KBaJpaTHYHAs
byHKLUS, palyoHagbHas byHKLus, CTEIIEHHAast byHKLHS,
TpUTOHOMETpHUYEeCKne (GYHKIMH, OOpaTHbIE TPHUTOHOMETPHUYECKHE
¢yHKUIMu, MOKaszaTenbHas M Jorapupmuueckas (yHKIHMHU; yMEHUE
CTPOUTh TpadUKH HM3YyYEHHBIX (DYHKITUH, BBIMOJIHATH MPEoOpa3OBaHUs
rpaduKoB GYHKIUH, UCTIOIB30BATh IPpadUKH IS H3yYSHUS TPOIIECCOB U
3aBUCHMOCTEH, NIPU PEUICHUH 3a/1a4 U3 JPYTUX y4eOHBIX MPEIMETOB U
3a[a4 U3 pealbHOM )KU3HU; BBIPAXKATh (OPMYIaMHU 3aBUCUMOCTH MEXTY
BEJIMYMHAMU; HCIIOJIb30BaTh CBOMCTBA U rpaduku pyHKIMH IS peleHns
YpaBHEHMI, HEPaBEHCTB M 3aJad C IapaMeTpaMu; H300paxarb Ha
KOOPJMHATHOH TNIOCKOCTH MHOXKECTBA PEIICHUH YpaBHEHH, HEPAaBEHCTB

U UX CUCTEM

YMeHue pemiath TEKCTOBBIE 3a7aud pPa3HbIX TUIIOB (B TOM 4YHCIE Ha
HPOLIEHTHI, 0JIM M YacTH, Ha JIBUXKEHUE, paboTy, CTOUMOCTh TOBapOB U
yCIIyT, HAJIOTH, 3aJ1a4i U3 00JIaCTH YNPaBIICHUS JIUYHBIMH M CEMEHHBIMU
(duHaHCAMM); COCTABIATH BBIPAXKEHUS, YPAaBHEHMs, HEPaBEHCTBA M HUX
CHUCTEMBI II0 YCIOBHMIO 3aJa4d, MCCIEAOBATh IIOJYyYEHHOE DPELICHUE U
OLIEHUBATh MPaBIONON00HOCTh pE3yJIbTaTOB; YMEHHE MOJAEIMPOBATH
peanbHbBIE CHTyallud Ha S3BIKE MATEMAaTHKH; COCTAaBJIATH BBIPAXKCHMS,
YpaBHEHUs, HEPABEHCTBA M MX CHUCTEMbl II0 YCJIOBHUIO 3aJayy,
HCCIIE0BATh IIOCTPOCHHBIE MOJENHM C MCIOIb30BAaHUEM alllapara

anreOpbl, UHTEPIIPETUPOBATh MOJyYEHHBIH pe3yabTar

YMeHne onepupoBath NOHIATHUSAMU: Cpe/iHee apuPMeTHIecKoe, MeuaHa,
HanOoJIbIIIee M HANMEHBIIIEE 3HAUCHHUS, Pa3Max, TUCIIEPCHs, CTAaHIapTHOE
OTKJIOHCHHE YMCIIOBOTO HabOpa; yMEHHE H3BJIEKaTh, HHTEPIIPETUPOBATH
nH(opMaIrio, IPEJACTaBICHHYIO B Ta0IHIIaX, HA TUarpaMmax, rpadukax,
OTpaXarolly CBOMCTBA PEAIBHBIX MPOLECCOB U SIBIICHUI; TPEACTABIIATh
uH(pOpMAIIMI0O C TIOMOMIBIO Ta0NUIl ¥ JAWarpaMM; HCCIEI0BaTh
CTATUCTUYECKUE JIAHHBIC, B TOM YHCJIE€ C NMPUMEHEHHEM TpaPUUIECKUX
METOJIOB U JIEKTPOHHBIX CPECTB; TpadUUECKH UCCIEIOBATh COBMECTHBIE
HaONIOZICHUSI C TIOMOINBIO JHUarpaMM pacCEeMBaHUS W JIMHEHHOU

perpeccun




YMeHue omnepupoBaTh MOHSATHSMH: CIYyYaWHBIM OMNBIT W CIydailHOE
COOBITHE, BEPOSITHOCTh CIYYalHOTO COOBITHS; YMEHHE BBIYUCIATH
BEPOSITHOCTh C WCIIOJIb30BAaHHEM TpapUUECKUX METOJOB; MPUMEHSTH
(GOpMyIbI CIIOKEHUST U YMHOXKEHHUSI BEPOSTHOCTEH, (OPMYIy IOTHON
BeposTHOCTH, popMyiry beprymm, komOuHaTopHbIe (PaKThI U HOPMYJIBI,
OIICHUBATh BEPOATHOCTH PEANBHBIX COOBITUI; YMEHHE OIEepUpPOBATH
NOHATUSIMH: CIyJaiiHasi BEJIMYMHA, paclpelesieHue BEepPOSATHOCTEH,
MaTEeMaTHYECKOE OXHUJAaHWEe, JUCIEPCHs U CTAaHAApTHOE OTKIOHCHHE
CIIydallHOW BENWYHMHBI, (YHKIHH pPACHpeNesieHus] H  IUIOTHOCTH
PaBHOMEPHOTO, TIOKA3aTeIbHOT0O W HOPMAIBHOTO pAaCIpeIeICHHIA,
YMEHHE HCIIOJB30BaTh CBOWCTBA W3YYCHHBIX pACIpENEICHUN JUIs
pelieHust 3a7ad; 3HAaKOMCTBO C TOHSATHUSMHU: 3aKOH OOJIBIIUX YHCET,
METO/Bl BBIOOPOYHBIX HCCIICOBAHUIN; yMEHUE MPUBOJIUTH IPUMEPHI
MPOSIBIICHUST 3aKOHA OOJBIIUX YHCEN B MPHUPOJIHBIX M OOIICCTBEHHBIX
SIBIICHHSX; YMEHHUE ONEPUPOBATh TOHATHIMH: COUCTaHUE, TICPECTaHOBKA,
YHUCIIO COYETAaHWH, YUCIIO TEpPecTaHOBOK; OMHOM HplOTOHA; yMmeHwme
NPUMEHATh KOMOWHATOPHBIC (DAaKThI M PACCYKIACHHUS ISl PEIICHUS 3a]1a4;
OIICHUBATh  BEPOSTHOCTH  PEATBHBIX  COOBITHIA, COCTaBJISTh

BCPOATHOCTHYIO MOJCJIb U UHTCPIIPETUPOBATDH HOJ'Iy‘IGHHBIfI pe3yibTar

VYMeHue omnepupoBaTh IMOHATUAMU: TOYKa, MpsiMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, Jy4, BEJIWYMHA YyIJa, IUIOCKUH Yroi,
JIBYTPaHHBIA Yroj, TPEXTPAHHBIM YroJl, CKPEIIMBAIOIINECS NpPSMBIE,
NapajuIeIbHOCTh U MEPHEHAUKYISIPHOCTh MPSAMBIX M IJIOCKOCTEH, yroi
MEXIYy NPSAMBIMHU, YrOoJl MEXAY HPSIMOM M IJIOCKOCTBIO, YrOJl MEXIY
IJIOCKOCTSIMHU, PACCTOSIHUE OT TOYKU JIO TJIOCKOCTH, PACCTOSHUE MEXITY
HPSMBIMU, PACCTOSTHUE MEXKy IJIOCKOCTSMHU; YMEHHUE UCII0JIb30BaTh MPH
peleHnH 3a7a4y U3y4eHHBbIE (PaKThl U TEOPEMbI TUIAHUMETPHH; YMEHHUE
OLICHUBAThb pa3Mepbl OOBEKTOB OKPYKAIOLIEr0 MHpa; CTPOUTH
MaTeMaTHYeCKUe MOJENIN C TOMOIIbI0 T'€OMETPUUYECKUX MOHITHUH H

BCJIMYHMH, pCIIaTh CBA3AHHBIC C HUMU MIPAKTUYCCKUC 3aJa9U
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YMeHue onepupoBaTh MOHATUSMU: TUIOMIAAL GUTYpPHI, 00bEM (GUTYPHI,
MHOTI'OrpaHHUK, HpaBI/IJ'II)HI:Jﬁ MHOI'OrpaHHUK, CEYCHHUEC MHOI'OI'paHHHKA,
KyO, mapamnenenuresn, Mpu3Ma, NUpaMmuia, (urypa ¥ MOBEPXHOCTb
BpaleHus, HWIMHIP, KOHYC, map, chepa, miomanb chepsl, MIONAIb
MOBEPXHOCTH MHPaMUIbI, MPU3MBI, KOHYyca, IMUIHHIpa, 00BEM KyOa,

MNpAMOYTOJIBHOI'O MapauICiiCliuncaa, nmupaMuibl, MpPU3Mbl, OUWJIHMHIApPA,




KOHyCa, IIapa, pa3BEpPTKa MOBEPXHOCTH, CEYEHUsI KOHycCa M LIWJIMHJpA,
NapajuleJbHblE OCH WM OCHOBAHMIO, CEYEHHE 11apa, IUIOCKOCTb,
Kacaromasicss ceppl, IMIIMHApPA, KOHYCa; YMEHHE CTPOUTh CEUYECHHE
MHOTOTpaHHHKA, N300pa’kaTh MHOTOTPAHHUKHU, (PUTYPHI M TIOBEPXHOCTH
BpalIEHUs, UX CEYEHUsI, B TOM YHCIIE C IOMOIIBIO 3JIEKTPOHHBIX CPEJICTB;
YMEHHUE MPUMEHSTh CBOMCTBAa T€OMETPUUYECKUX (UTYp, CAMOCTOSATEIBHO
bopMynupoBaTh ONpeAeaeHUs U3ydaeMbIX (DUTYp, BBIIBUTAaTh TUIIOTE3bI
0 CBOMCTBax M MPU3HAKaX F€OMETPUUYECKUX (PUTYp, 0OOCHOBBIBATH WIIH
OnpoBepraTh MUX; YMEHHE MPOBOAMUTH Kiaccudukanuio ¢uryp Mo
pa3IMYHBIM TIPU3HAKaM, BBIIOJIHATH HEOOXOIAMMBIE JOMOJHHUTEIbHbIC

MOCTPOCHHSI
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YMeHue onepupoBaTh MOHATHUSMH: JBH)KEHHE B  IPOCTPAHCTBE,
napauIeIbHBIA TIEPEHOC, CHMMETPHUSI Ha IUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, TpeoOpa3oBaHUE TOJ00MS, TMOM00HBIE (QUTYPBI; YMEHHE
pacmo3HaBaTh paBHbBIC U MOAOOHBIC (UTYPHI, B TOM YHUCIIEC B TPUPOJIE,
UCKYCCTBE, apXHUTEKType; HUCIOIbH30BATh I'€OMETPUYECKUE OTHOIICHHUS
MIPH PEIICHHUH 3a/1a4; HAXOIUTh TEOMETPUUYECKUE BEITMUNHBI (JJTHHA, YTOJI,
I0Iaab, 00BEM) IPU PEIICHUH 3a/1a4 U3 IPYTUX YU4EOHBIX IPEIMETOB H
U3 pEealbHOW XWU3HW; YMEHUE BBIYUCIATH T'€OMETPHUYECKUE BEITHMUUHBI
(MHA, yroJi, IUIOIaAb, OOBEM, IIONIAJh TOBEPXHOCTH), UCIIONIB3YS
W3YYeHHbIE (POPMYIIBI U METOJbI, B TOM YHCJIE: IJIONIAh MOBEPXHOCTH
MUPaMUIbI, TPU3MBI, KOHYCa, HWIMHIPA, TUIOMaas chepsl; 00béM Kyoa,
MPSIMOYTOJIBHOTO TApAJIICIICNUIIea, MUPAMUIBI, TPU3MBI, THIHHIPA,

KOHYCa, [l1apa; YMEHHE HaXOIUTh OTHOIIEHHE 00bEMOB MOIOOHBIX QUTYP
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YMenue OIICPpHUPOBATH IMOHATHAMU: IIPAMOYTOJIbHAA CUCTEMA KOOPAHUHAT,
BCKTOpP, KOOPAWHATHI TOYKH, KOOPAWHATBI BCKTOpAa, CyMMa BCKTOPOB,
IMPOU3BCACHUEC BCKTOPA Ha YHUCIIO, Pa3JI0KCHUC BCKTOpPaA IIO 68.3I/ICY,
CKaJIIpHOC TMPOU3ZBECACHUEC, BCKTOPHOC IMPOU3IBCACHHUE, YIOJl MCKIAY
BCKTOpaMH; YMCHUC HUCIIOJIb30BATb BeKTOpHBIﬁ u KOOpI[I/IHaTHHﬁ MECTOA
g pCHICHUA TCOMCTPHUYCCKUX 3adad W 3aJad JpYyrux yT-Ie6HI>IX

npeamMecToOB
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YMmenune BI)I6I/IpaTI) HOJIXO}ISIHII/Iﬁ MCTOJ A PCUICHUA 3aJaydu;
IMNOHUMAHHUEC 3HAYUMOCTH MATEMATUKU B HU3YYCHUU IIPUPOJHBIX U
06IH€CTBGHHBIX mponeccoB SIBJ'IGHI/II\/’I; YMCHHUE  PACIIO3HABaThb

MMPOABJICHUC 3dKOHOB MAaTCMATUKHW B UHCKYCCTBC, YMCHHC IPUBOIAUTH




MpUMEpPbl MAaTEMATHYECKUX OTKPBITUA POCCUMCKOW UM  MHPOBOM

MaTeMaTU4YeCKON HayKu




HEPEYEHD 2JIEMEHTOB COAEP KXAHUSA, IPOBEPAEMbBIX HA EI'D

11O MATEMATHUKE

Kon IIpoBepsieMblii 3JIeMeHT cOAepPKAHUA
1 Hucna u BIYMCIICHUS

11 Harypanbuble u nensie uncia. [lpu3Haku AeTMMOCTH HENbIX Yucel

12 Parmonanbupie uyucna. OOBIKHOBEHHBIE W JIECATUYHBIE JAPOOH, TPOLIEHTHI,
' OeCKOHEeUHbIE IEPUOUUECKUE IPOOH

13 Apudmernueckuil KOpeHb HaTypalbHOM creneHu. JlefdcTBus ¢ apuMeTHIecKuMu
' KOpHSIMU HAaTYPAJIbHOU CTEIIEHU

14 Crenenbp ¢ menbiM mokazateneM. CTeneHb C palMOHAIBHBIM ITOKAa3aTeeM.
' CBoiicTBa cTeNEHU

15 CuHyc, KOCHHYC W TaHTEHC YHMCIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHT'CHC YUCIIOBOTO apryMeHTa

1.6 Jlorapudm uncna. JlecaTuunbie U HaTypaIbHBIC TOTApU(DMBI

JleficTBuTeNnbHBIE YMCNA. ApU(METHYECKHE ONEpalud C JICHCTBUTEIbHBIMU
1.7 yucnamu. [IpuOnmKEHHBIE BBIYMCICHUS, NpaBWIA OKPYIJIEHHS, NPHKHIKA WU
OIIEHKA PE3yJIbTaTa BHIYMUCICHHI

1.8 [IpeoOpa3oBanue BeIpaKEHUN

1.9 KomMmiiekcHele yncna
2 VpaBHEHUS ¥ HEPABEHCTBA

2.1 Llenbie U qPOOHO-pAIHOHAIIBHBIE YPABHEHUS

2.2 WppanmonanpHble ypaBHEHUS

2.3 Tpuronomerpudeckue ypaBHEHHS

2.4 [TokazarenbHbIe U TOTapu(PMUIECKIE YPaBHEHUS

2.5 [lenbie u 1pOOHO-paIOHAIEHBIC HEPABEHCTBA

2.6 HppanuoHaibHbIe HEpAaBEHCTBA

2.7 [TokazarenbHbIe U TOTapUPMUIECKHE HEPABCHCTBA

2.8 TpuroHoMmerpruyeckre HepaBeHCTBA

2.9 CucteMbl ¥ COBOKYITHOCTU YPaBHCHUN M HEPABEHCTB

210 VYpaBHeHWs, HEPABEHCTBA U CUCTEMBI C TApaMETPAMU

2.11 Marpuia cucTeMsl THHEHHBIX ypaBHEHHA. OTpeenuTeb MaTPUIIbI
3 OyHKIHH U TpaduKe




@OyHkius, crocodsl 3amanus QyHkuuu. ['paduk ¢yHkuuu. BzaumHO oOparHbIe

3 ¢ynkuuu. YétHeie u HeuéTHble pyHKuMU. [lepuoanueckue GyHKIuN
OO6nacte ompeneneHus: U MHOXKECTBO 3HaueHW ¢yHkuuu. Hymu QyHkmmm.
3.9 [TpomMexxyTku 3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKLHUH.
' Maxkcumymbl 1 MUHUMYMbI (QyHKIuu. HaumOosbliee m HauMeHbllIee 3Hau€HHE
(GyHKIMH Ha IPOMEKYTKE
33 CrenenHas GyHKIMS C HAaTypaJibHBIM W IIEJBIM TOKa3areneM. EE cBoiicTBa u
' rpaduk. CoiicTBa 1 rpaduK KOpHS N-Oi CTENECHH
3.4 Tpuronomerpudeckue GyHKINU, X CBOHCTBA U TpaduKH
3.5 [Toka3zarenbHas u orapudmMudeckas GyHKINU, X CBOHCTBA U Tpaduku
36 Touku paspsiBa. AcumntoTsl rpaduxoB ¢yHkuuid. CBoiicTBa (QyHKUUH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBaTenbHOCTH, CIIOCOOBI 33aHUS TIOCIIEIOBATEILHOCTEH
3.8 Apudmerndeckas 1 reoMeTpruIecKas mporpeccun. @opmyia CI0KHBIX MTPOIEHTOB
4 Havana marematnuyeckoro aHanusa
4.1 [TpousBonnas ¢pynkiuu. [IpousBoiHbIE 371€MEHTAPHBIX (PYHKIIHIA
IIpuMeHeHMe NPOU3BOAHOM K HCCIIENOBAaHUIO (GYHKUMHA Ha MOHOTOHHOCTh M
4.2 sKcTpeMyMbl. Haxox/1eHre HanOoIbIIero 1 HAaMMEHbIEro 3HaueHUs! GYHKLUU Ha
OTpe3Ke
4.3 [TepBooOpasnas. MaTETpan
5 MHoskecTBa 1 JIOTHKa
5.1 MHoxecTBO, onepaiuu HajJ MHOKecTBaMH. [{uarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposATHOCTB U cTaTUCTUKA
6.1 OmucaTesnpHas CTATHCTHKA
6.2 BepositHOCTB
6.3 KombunaTtopuka
7 TeomeTpust
7.1 ®urypsl Ha IOCKOCTH
7.2 [IpsiMble U MJIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena u MOBEpXHOCTH BPALLEHUS
7.5 KoopauHaTs! 1 BEKTOpHI




YYEBHO-METOJJNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

['eomeTpus : 10—11-i kimaccel : y4ueb. aiisa o61eo0pa3oBaT. OpraHu3amui :
6a3oBbiii 1 nipodui. ypoBuu / JI. C. Aranacsn, B. @. byry3os, C. b. Kagowmiies .
— 23-e w31, —

MockBa

METOANUYECKHUE MATEPHUAJIBI IS YYUTEJIA
Marematuka: anredpa U Hayajla MATEMaTUYECKOTO aHAJIN3a, TEOMETPHSI.
['eomeTpus : 10—11-e kiaccel : 0a30BbIN U YIITYyOJIEHHBINH YPOBHH :
METOJUYECKUE PEKOMEHIAIIUU K YUEOHUKY

JI. C. AranacsHa, B. @. byry3osa, C. b. Kagomuesa u 1p. — Mocksa :
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