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HOACHUTEJIBHAA 3AIIMCKA

['eometpust siBNsieTCs OAHUM U3 0a30BBIX KYPCOB Ha YPOBHE CPEIHEr0 0OIEro
oOpa3oBaHUs, TaK Kak oOOecreurBaeT BO3MOXXHOCTb W3Y4YEHUS JTUCHUTUINH
€CTECTBEHHO-HAYYHON HAIMpPaBICHHOCTH W NPEIMETOB T'YMAaHUTapHOTO IHKIIA.
[TockonpKy TOTHYECKOE MBILIUIEHHE, POPMHUPYEMOE MPU H3y4EeHUHN 00yJarOIIUMUCS
NOHSTUIHBIX OCHOB TE€OMETPHUM, TPH J0KA3aTeIbCTBE TEOPEM M MOCTPOEHUU
[ENMOYKH JIOTUYECKHUX YTBEPKICHUHN MIPH PEIICHUH T€OMETPUUECKHX 3aJ1a4, YMEHHUE
BBIIBUTAaTh M OINpPOBEPraTh THUIIOTE3bl HEMOCPEACTBEHHO HCHOIB3YIOTCA TIpU
peIIeHnH 3a]a4 eCTECTBEHHO-HAYYHOTI'0 IMKJIA, B YaCTHOCTH (PU3UUYECKUX 3a/1a4.

ens ocBoeHust mporpaMMbl yueOHoro Kypca «l'eomeTpusi» Ha yriayOaéHHOM
YPOBHE — Pa3BUTHE UHIUBUAYAIBHBIX CIIOCOOHOCTEN 00yUYaIOUINXCs IPU U3YUEHUN
r€OMETpPUHM, KaK COCTaBJSIOLIEH mpeaMeTHOW obnactu «MaremaTuka H
UHpOpMaTHKa» Yepe3 oOecreueHrue BO3MOKHOCTH IPUOOPETEHMS U UCTIOBb30BaHUS
0oJsee MIyOOKUX T€OMETPUYECKUX 3HAHUM U JIEHCTBUMN, CIEM(PUIHBIX TEOMETPUH,
¥ HEOOXOJIUMBIX JIJIS YCIIENTHOTO MPOo(deCCUOHATBHOTO 00pa30BaHUs, CBI3aHHOTO C
UCTIOIh30BaHUEM MAaTEMaTUKU.

[IpuoputeTHBIME 3a7a4aMd Kypca TEOMETPUU Ha YIIIyOJIEHHOM YPOBHE,
PACHIMPSAIONIMMH M YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHSI, SIBIISIOTCS:

pacIIpeHre MpeACTaBiICHUsI 0 TEOMETPUU KaK YaCTH MUPOBOU KYJIbTYpPHI U
(dbopMupoBaHHE OCO3HAHUS B3AUMOCBSI3H T€OMETPUU C OKPYKAIOIITUM MHPOM;

dbopMupoBaHUE TPEACTaBICHUS O MPOCTPAHCTBEHHBIX (QUTrypax Kak o
BOKHEHIIINX MaTeMaTUYECKHX MOJENSAX, MO3BOJSAIOMIMX OMHCHIBATH M H3y4aTh
pa3HbIC ABIICHUS OKPYXKAIOIIETO MUPA, 3HAHUE TOHATUIHHOTO arnmapara 1o pasery
«CtepeomeTpus» yaeOHOTO Kypca FeOMETPHH;

dbopMupoBaHME  yYMEHHMS  BJAJIETh  OCHOBHBIMU  TOHSATHSIMA O
NPOCTPAHCTBEHHBIX (PUTrypax M WX OCHOBHBIMU CBONCTBaMH, 3HAHHE TEOPEM,
dbopMyn ¥ yMEHHWE WX TPHUMEHSITh, YMEHHS JIOKa3bIBaTh TEOPEMBI M HAXOIWTH
HECTaHJAPTHBIE CIIOCOOBI PEIICHUS 3a]1a4;

dbopMUpOBaHUE YMEHHs pacliO3HAaBaTh HAa YEPTEkKaX, MOJACIAX U B peaJIbHOM
MUPE MHOTOTPAaHHHKH W Tela BpalleHUs, KOHCTPYMPOBATh TE€OMETPUYECKHUE
MOJIENH;

dbopMupoBaHHE TMOHUMAHUS BO3MOXKHOCTH aKCHMOMATHYECKOTO TMOCTPOCHHS
MaTEeMaTUYECKUX TeOopui, (popMUpOBaHHE TMOHUMAHHUS POJIU AKCHOMATHKHU TPH
IIPOBEJICHUU PACCYKICHUN;

dopMupoBaHne yMEHHUS BIAJE€Th METOJAAaMH JIOKA3aTElIbCTB M aJrOPUTMOB
pelIeHus, yMEHHUS MX IPUMEHSATb, TPOBOAUTH JOKa3aTebHbIC PACCYKICHUS B XOJIE
pElIeHHs] CTEPEOMETPUUYECKUX 3a7a4 M 3aJady C MPAKTUUYECKUM COACp>KaHUEM,
(¢opMupoBaHUE TMPEACTABIEHUS O HEOOXOAUMOCTH  JOKa3aTeNbCTB  IPU



000CHOBaHMHY MaTEMAaTHUECKUX YTBEPKICHUN U POJTU aKCHOMATHUKH B TIPOBEACHUU
JeIYKTUBHBIX PACCYXIECHUM;

pa3BUTHE M COBEPLICHCTBOBAHME MHTENIEKTYAJIbHBIX U  TBOPYECKUX
CIOCOOHOCTEN 00y4aromMXcsl, MO3HABATEIbHOW aKTUBHOCTH, MCCIIEIOBATEIbCKUX
yYMEHUH, KpUTUYHOCTHU MBIIIJIEHUS, HUHTEpeca K U3YUEHHIO T€OMETPHUH;

(dopmupoBaHue (yHKIMOHATBHOW TI'PaMOTHOCTH, PEJIEBAHTHON T€OMETpHUH:
YMEHHS pPACIO3HABATh TMPOSIBICHUS T€OMETPUUYECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B peajbHBIX JKU3HEHHBIX CUTYAIlUSX U TPU H3YyUYEHUH IPYTHX
y4eOHBIX MPEAMETOB, TMPOSBICHUS  3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMUPOBAHMs PEAIbHBIX CUTYyalllil, HCCIEAOBAaHUSA IOCTPOEHHBIX MOJEINEH,
MHTEPIPETALNN TOTYyYEHHBIX PE3yIbTAaTOB.

OCHOBHBIMU COZIEpKATENBFHBIMH JTUHUSIMH ydeOHOTo Kypca «l'eomerpusi» B
10-11 «naccax sBusitorcs: «lIpsiMple W IUIOCKOCTH B MPOCTPAHCTBEY,
«MHororpannukm», «Tema BpameHus», «BekToppl HW  KOOpPAWHATHI B
POCTPAHCTBEY, «/IBIKEHHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo ®PI'OC COO TpeboBaHHE «yMETh OINEPUPOBATH
HOHATUSMUY», PEJIEBAHTHBIMU T'€OMETpUU Ha YIIyONEHHOM YpOBHE OOyueHHUS B
10-11 xnaccax, OTHOCUTCSI KO BCEM COJIEpKaTEIbHBIM JTUHUAM y4eOHOro Kypca, a
dopMupoBaHMEe JIOTHUYECKHX YMEHHH  pacmpeaensercss He TOJIbKO IO
COJIepKaTEIbHBIM JIMHUSM, HO | 10 rojgam o0yuyenus. Coaepkanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE NPEIMETHBIM pe3yjbTaTaM ocBoeHus dDenepanbHoil padboueit
OporpaMMBbl, paclpeneaeéHHbIM MO TroJaM OOYy4YEeHHs, CTPYKTYpPUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MIPUHIIMIUAIBHBIM BOIIPOCaM 00ydarouIuecs
oOpamaJuch  HEOJHOKpPaTHO. JTO  TO3BOJISIET  OpPraHU30BaTh  OBJIAJICHUE
reOMEeTPUYECKUMU MOHITUSIMA U HaBBIKAMU MOCJIE0BATEIBHO U MOCTYATENBHO, C
coOJII0ICHHEM TIPUHITUIA IPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUYECKUX TPECTABICHNUN O0YJaIOMIUXCs, PACIIUPSS U YTIyOssist
e€, 00pa3zys MPOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexon K H3YYEHHIO T€OMETPUU Ha YIIyOJIEHHOM YpOBHE IO3BOJISET:

co3math  ychnoBus i guddepeHnumanuu  0o0y4deHHUs, MOCTPOCHUS
UHAUBUIYAJIbHBIX 00pa3oBaTENbHBIX MporpamMM, OOECNEeUUuTh YriIyOJI€EHHOE
U3Yy4YEeHHE T€OMETPUH KaK COCTaBJIsIoNIEH yueOHoro npenMera «MaTemaTukay;

HOJrOTOBUTH OOYYAlOMIMXCS K MPOAODKEHHIO M3yYEHUS MaTeMaTUKH C
yu€toM BbIOOpa Oynymied npodeccuu, obecrneunBasi MPEEMCTBEHHOCTh MEXIY
o01muM 1 npodeccuoHaIbHBIM 00pa30BaHUEM.

Ha wusyuyenue yueOHoro kypca «['eomerpus» Ha yriayOJEHHOM YpOBHE
orBoautcs 204 vaca: B 10 kimacce — 102 gaca (3 waca B Hegento), B 11 xmacce — 102
yaca (3 yaca B HEJIeI0).



COIEPKAHUME OBYUEHUA
10 KVIACC

IIpsiMble M VIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE  TOHATHS ~ cTepeoMeTpud. Touka, mpsMas, IUIOCKOCTb,
npocTpaHcTBO. IloHsiTHE 00 aKCMOMAaTMYECKOM IOCTPOEHUU CTEPEOMETPHM:
AKCHUOMBI CTEPEOMETPUHU U CIEACTBUS U3 HUX.

B3anMmHoe pacnonoxkeHue TMpsMBIX B MPOCTPAHCTBE: IE€pECEKarolInecs,
napajulelIbHble W CKpeluBaromuecss npsmele. [Ipu3Haku CKpenmBaromuxcs
npsaMbIX. [lapamienbHOCTh IPAMBIX U IDIOCKOCTEN B MMPOCTPAHCTBE: MapaJuIeIbHbIE
IPSIMbIE B IPOCTPAHCTBE, NaPAJLIETBHOCTh TPEX MPSAMBIX, MAPAIIIENBHOCTD MPSMON
U 1iockocTd. IlapaniensHoe M LIEHTpabHOE IMPOEKTHUPOBAHHUE, HU300pa’KeHUE
¢uryp. OCHOBHbBIE CBOMCTBa MapajJIeIbHOTO MNpoeKTHpoBaHus. W300paxeHue
Guryp B nmapajjiesibHOM MPOEKUUHU. YTJbl C COHANPABIECHHBIMU CTOPOHAMH, YTOJ
MEXIy NPSMBIMH B IIPOCTpaHCTBE. [lapamienbHOCTh MIIOCKOCTEN: MapajliebHbIe
IJIOCKOCTH, CBOWCTBA [apaJUIEIIbHBIX IJIOCKOCTEMN. [Ipocreitmue
OPOCTPAHCTBEHHbIE (UTYpbl Ha IUIOCKOCTU: TETpadJlp, Napasuieienuie],
ITIOCTPOECHUE CEYCHUM.

[leprieHAUKYISIPHOCTh NPSIMON M TJIOCKOCTH: NMEPIEHIUKYIISIPHBIE MPSMbIE B
IIPOCTPAHCTBE, MPSIMbIE MApPAUICIbHbIE W TMEPHEHIUKYJAPHbIE K IUIOCKOCTH,
IPU3HAK MEPNEHAUKYISAPHOCTH MPAMOM M IUIOCKOCTH, TEOpeMa O IPSAMOU
NEPIEHINKYJIAPHON IIJIOCKOCTH. OproronansHoE IIPOEKTUPOBAHUE.
[leprieHIUKYIISIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 TJIOCKOCTH, PACCTOSIHUE
OT IPSMOH J10 IIIOCKOCTH, MPOEKIHS (PUTyphl HA TIIOCKOCTh. [leprnenauKynspHoCTh
IUIOCKOCTEN: MPU3HAK IEPIIEHANKYIAPHOCTH ABYX INIOCKOCTEW. Teopema o Tpéx
NEPIEHINKYIIAPaX.

VYrael B NPOCTPAHCTBE: YroJl MEXAY IPSAMOU U IUIOCKOCTBIO, JIBYIPAaHHBIN
YTOJI, JINHEMHBIA yrOJl IBYTPAHHOIO yria. TpEXrpaHHBI U MHOTOI'PAHHBIE YIJIbI.
CBOICTBA IUTOCKKUX YIJIOB MHOTOIPaHHOrO yria. CBOWCTBA IJIOCKUX U ABYIPAHHBIX
YTJIOB TPEXTPAHHOrO yriia. TeopeMbl KOCUHYCOB M CUHYCOB ISl TPEXTPAHHOIO YTJia.

MHororpaHHuku

Bunsl MHOrorpaHHukoB, pa3BépTka MHOrorpaHHuka. IIpusma: n-yrosnbHas
npu3Ma, IpsAMas 1 HaKJIOHHask IpHU3Mbl, OOKOBask U MOJIHAs MOBEPXHOCTh MPU3MBI.
[Tapamnenenunen, NpsAMOYrOJIbHBIN MapaJIENENUIE] U €ro cBoiicTBa. Kparuaiiime
NyTH Ha NOBEPXHOCTH MHOrorpanHuka. Teopema Oiunepa. IIpocTpaHcTBEHHas
teopema [Iudaropa. [lupamuna: n-yronbHas nupamuja, NpaBuiIbHAs U yCE€UEHHAS
nupamuabl. CBoilcTBa pédep M OOKOBBIX TIpaHEl NpaBUIBHOM NUPAMUJIBL.
[IpaBuiibHBIE MHOTOTPAaHHUKH: MpPAaBWIbHAA NpPU3Ma W MpaBWIbHAS NHpPaMHUIA,



paBWIbHAS TPEYTOJIbHASI TUPaMU/Ia U IpaBUIbHBIN TeTpasap, KyO. [IpencraBnenue
O NPAaBUJIbHBIX MHOTOI'PAHHUKAX: OKTAdP, JOACKA3AP U UKOCAIP.

BblunciieHne 31€MEHTOB MHOTIOTPaHHUKOB: pPEOpa, [AMAaroHaid, YIJIBL.
[Inomans OOKOBOW MOBEPXHOCTH U IOJHOM MOBEPXHOCTH NPSIMOM IPHU3MBI,
IUIOIA b OCHOBAHUM, T€OpEMa 0 OOKOBOM TOBEPXHOCTH MpsiMoi npu3Msbl. [1nomans
OOKOBOIl TOBEPXHOCTH M TIOBEPXHOCTH NPAaBUIBHOM MHUpaMUABI, Teopema o
IUIOIIAN YCEYEHHON TMPaMHU/IBI.

CummMmerpuss B NOPOCTPAHCTBE. ODJNEMEHTBl CHUMMETPUM  IPABUIIBHBIX
MHOTOrpaHHUKOB. CHMMETpusi B IPAaBWIBHOM MHOIOI'PAaHHHUKE: CHMMETpUS
napajulelIelnne1a, CUMMETPUs IPABWIBHBIX IPU3M, CUMMETpPUA IPABUIBHOU
UpaMUbL.

BexkTopbl H KOOPAMHATHI B IIPOCTPAHCTBE

IlIoHATHS: BEKTOp B NPOCTPAHCTBE, HYJIEBOW BEKTOP, [JIMHA HEHYJIEBOIO
BEKTOpPA, BEKTOPbl KOJUIMHEAPHBIE, COHANPABICHHBIE W  IPOTUBOIIOJIOKHO
HaIIPaBJICHHBIE BEKTOPBI. PaBEHCTBO BEKTOPOB. [[eMCTBUS C BEKTOPAMU: CII0KEHUE
Y BBIYMTAHHE BEKTOPOB, CYMMa HECKOJBKHUX BEKTOPOB, YMHOKEHUE BEKTOpa Ha
yuciio. CBoKCTBA CIIOKEHHsI BEKTOPOB. CBONCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
IlonAaTHe KOMIUTaHAapHBIE BEKTOPHL. IIpuM3HaK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
IIpaBuno mnapamienenunena. Teopema O pPasgoKEHHH BEKTOpa II0 TPEM
HEKOMIUIAaHapHbIM  BeKkTopaM. [IpsiMmoyrompHas  cuctemMa  KOOpAMHAT B
npoctpaHcTBe. Koopaunatel BekTopa. CBs3p MEXAYy KOOpAMHATAaMU BEKTOpa U
KOOpJAMHATaMU TOYEK. YTOJI Mexay Bekropamu. CKalsipHOE NpOU3BEICHUE
BEKTOPOB.

11 KJIACC

TeJsia BpalmeHus

[TonsiTusi: IWIMHIpPUYECKAs TOBEPXHOCTh, KOHHUYECKAsl IOBEPXHOCTD,
chepudeckas TOBEPXHOCTh, oOOpasyromue ToBepxHOCTe. Tema BpamieHwus:
HUIUHIP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzauMHoe pacnoyioxkeHnue cepbl
U IJIOCKOCTH, KacaTeiabHasl IJIOCKOCTh K cepe. M300paxkeHue Ten BpalleHus Ha
wiockoctu. Pa3BépTka nununapa u konyca. Cummerpust cdepsl U 1mapa.

O6béM. OcHOBHBIE CBOiicTBA 00BEMOB Ten. Teopema 00 00BEME
OpSAMOYTOJIBLHOIO Tapasuienenunena u ciefactBus u3z He€. OObEM mpsMod U
HAKJIOHHOW MPU3MBI, [IWJIWHIPA, TUpaMHUIbl U KoHyca. O0BEM mIapa M 1mapoBOro
CErMEHTA.

KoMOuHanuu Tem BpalieHuss U MHOTOTpaHHWKOB. [lpu3ma, BmmcaHHas B
IWIMHIP, OIHMCAaHHAas OKojJo mmiauHApa. Ilepecedenne cdepbl u 1mapa ¢
wiockocThio. Kacanue mapa u cdepbl miockocTbio. [loHATHE MHOTOrpaHHHKA,
OMKMCAHHOTO OKOJO cdepbl, cdepbl, BOHUCAHHOW B MHOTOTPAHHUK WA TEJIO
BpaIleHUsI.



[Inomanr MOBEPXHOCTH IUIWHIpA, KOHYca, momanas chepbl u e€ yactei.
[Tonobue B mpoctpancTBe. OTHOIIEHHE OOBEMOB, ILIOMIAJICH ITOBEPXHOCTEH
nonoousix uryp. IlpeobpasoBanue momoOus, romoTeTHs. Pemenue 3amad Ha
IJIOCKOCTH C HUCIIOJIb30BaHUEM CTEPEOMETPUUECKUX METO/IOB.

[TocTpoeHue ceyeHnii MHOIOTPAaHHHUKOB U TEJI BPALlEHUA: CEYEHUs LUINHAPA
(mapamnenbHO H TMEPHEHAMKYJSIPHO OCH), CEUYEHHS KOHyca (mapajuienbHbIe
OCHOBAHUIO U MPOXOSIIME Yepe3 BEPIIUHY), CEUCHUS IIapa, METOAbI TOCTPOCHUS
CEUYEHUM: METOJ CJIE0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METOJ IepeHoca
CEKyLIEH MIIOCKOCTH.

BekTopbl U KOOPAMHATHI B IPOCTPAHCTBE

Bexkropsl B npocTpancTBe. Onepanyu Hal BEKTOpaMU. BEKTOpHOE yMHOKEHUE
BeKTOpoB. (CBOHCTBAa BEKTOPHOTO yMHOXeHUs. [IpsMoyronpHas cuctema
KOOpAMHAT B mpocTtpaHcTBe. KoopauHaTel BekTopa. PasnoxkeHue BeKTopa Mo
6a3ucy. KoopanHaTHO-BEKTOPHBIN METOJ] TIPH PEIICHUU T€OMETPUUECKUX 3a1ad.

JIBUKeHUs1 B IPOCTPAHCTBE

JIBwxenus: mpoctpanctBa. OtoOpakeHus. J[BM>KeHUsT U paBEHCTBO (uryp.
OOmue cBolicTBa JBWKCHWH. BuIbl JIBWKEHUN: TMapauIeNbHBIA TEPEHOC,
LEHTpalbHas CHUMMETPHS, 3€pKaJibHasi CUMMETPHsSI, MOBOPOT BOKPYI MPSIMOM.
[IpeobpazoBanus monodus. [Ipsimas u cepa Ditnepa.



IVIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHUA YYEBHOI'O KYPCA
«'EOMETPUS» (YIJYBJIEHHBIH YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpaxnaHcKoe BOCIUTAHHE:

c(hOpMHUPOBAHHOCTH TPAKIAHCKON MO3UITMH 00YJArOIIETrOcsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUHCKOTO 00IIECTBA, MPEICTABICHHE O MATEMaTHIECKIX
OCHOBAaX (DYHKIIMOHMPOBAHUSA PA3JIUYHBIX CTPYKTYp, SIBICHHUH, TPOLEAYP
rpakIaHCKOro  ooOmiecTBa  (BBIOOpBI,  OHNPOCHI W JPyroe), yMcHHUE
B3aMMOJICHCTBOBATh C COIHMAJBbHBIMA HWHCTUTYTaMH B COOTBETCTBHH C UX
GYHKIMSAMH U Ha3HAYCHHUEM;

2) NaTpUOTHYECKOE BOCTIUTAHHE:

c(hOpMHUPOBAHHOCTh POCCUUCKON TPAXKTAHCKOW HMICHTUYHOCTU, YBAKCHHS K
IIPOIIIOMY M HACTOSIIEMY POCCHHCKOW MaTEMaTHKH, IEHHOCTHOE OTHOIICHHE K
JTOCTHXKEHUSAM POCCUMCKUX MAaTEMATUKOB M POCCUMCKOM MaTEMaTUYECKOM HIKOJbI,
UCIIOJIb30BAaHUE JTHX JIOCTIDKCHMM B JAPYTUX HAyKaX, TEXHOJOTHsX, cdepax
SKOHOMHKH;

3) IyXOBHO-HPaBCTBEHHOE BOCTINTAHHUE:

OCO3HAHHME JTYXOBHBIX IEHHOCTEH POCCHUHCKOro Hapoaa, cPOopMUPOBAHHOCTD
HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MOBEACHHS, CBS3aHHOTO C MPAKTHUYECKUM
NIPUMEHEHUEM JTOCTHIKECHUH HAYKH U JEATENHHOCTHIO YUEHOTO, OCO3HAHUE JTMIHOTO
BKJIaJ[a B IIOCTPOCHHE YCTOWIMBOTO OyIyILEro;

4) acTeTHYecKOe BOCIIUTAHME:

ACTETHYECKOE OTHOIICHHE K MHUPY, BKIIOYAs JCTETUKY MaTeMaTHYECKUX
3aKOHOMEPHOCTEM, O0BEKTOB, 3a/1a4, PEIICHUN, PACCYKIECHUN, BOCIIPUUMUYUBOCTD
K MaTeMaTUYECKUM aCMEeKTaM Pa3IN4HbIX BUJOB UCKYCCTBA;

5) pu3uveckoe BOCIUTAHME:

c(OPMHPOBAHHOCTh YMEHHUS TPUMEHATh MaTeMaTUYeCKWe 3HAHUS B
MHTEpecax 3/I0pOBOro U 0e30macHoro oopasa KM3HHU, OTBETCTBEHHOE OTHOILICHUE K
CBOEMY 3JI0POBBIO (30pOBOE MHUTaHHUE, COANAHCUPOBAHHBIA PEXKUM 3aHATUH U
OTJIbIXa, peryisipHas usnudeckass akTUBHOCTH), (PU3MUECKOE COBEPIICHCTBOBAHUE
TIPH 3aHATUSAX CIIOPTUBHO-0370POBUTEIHHON JIEATEILHOCTBIO;

6) TpyA0BOE BOCIUTAHHE:

TOTOBHOCTh K TpPYHAy, OCO3HAHHE IEHHOCTH TpPYIOJI00Us, HWHTEpeC K
paznuyHbiM  chepaM  MPOPECCHOHANIBLHON  JCSATENBHOCTH, CBA3AaHHBIM  C
MaTEeMaTUKOW H €€ MPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBHIOOP
Oynymiedt mnpodeccud W pean30BBIBATH COOCTBEHHBIE >KM3HEHHBIC IIJIAHBI,
FOTOBHOCTh M CIHOCOOHOCTH K  MaTEeMaTH4YeCKOMY  OOpa3oBaHHIO U



caMo00pa30BaHUI0 Ha MPOTHKEHHH BCEH JKM3HM, TOTOBHOCTh K aKTHBHOMY
Y4YaCTHIO B PEHICHUH NMPAKTUYCCKHUX 3a7au MaTeMaTHUSCKOW HAIPaBICHHOCTH;

7) 3K0JI0OTHYeCKOe BOCIIUTAHHE:

cOPMHPOBAHHOCTh  DKOJOTHYECKOH KYIbTYpPhl, ITOHUMAHHE BIUSHUSI
COIMATIbHO-9KOHOMHYECKHX TPOIECCOB HAa COCTOSIHHUE TPUPOIHON U COIHATBHOM
Cpejibl, OCO3HaHME TII00ATBHOIO XapaKTepa dKOJOTHUECKUX MPo0JIeM, OPHEHTAIIHS
Ha TPUMEHCHHE MAaTEMAaTHYCCKUX 3HAHMH JUIs DEIICHHS 3aaad B 00JacTH
OKpYJKaloIlel Cpeapl, IUIAHUPOBAaHHME ITOCTYNIKOB M OIEHKH HX BO3MOXKHBIX
TIOCJICICTBUM ISl OKPYKAIOIIEH CPEJIbI;

8) HeHHOCTH HAYYHOI'0 TO3HAHHSI:

c(OPMHPOBAHHOCTE MHPOBO33PEHHUSA, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIIECTBEHHOM MIPAKTHKH, IOHMMAaHUE MaTEMaTHIECKOM
HAYKHU KaK Cepbl 4eT0BEUCCKON IEATEIIbHOCTH, STAOB e€ Pa3BUTHS U 3HAYUMOCTH
JUTS Pa3BUTHS IIMBHJIM3AIMH, OBJAJCHUE S3bIKOM MAaTEMATHKH U MaTeMaTHYCCKOU
KYJIbTYPOI KaK CPEICTBOM ITO3HAHMS MUPA, TOTOBHOCTh OCYIIECTBIIATH MPOEKTHYIO
U HCCIIE0BATENbCKYIO IEATEIbHOCTh HHANBUAYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

Ilo3naBaTe/ibHbIe YHUBEPCAIbHbIE YUeOHbIE 1elCTBUSA

ba3oBble jiornueckue aeiicTBus:

BBISIBIISITh M XapaKTEpU30BaTh CYIIECTBEHHBIC MPU3HAKU MATEMATHYECKUX
OOBEKTOB, TIOHATHH, OTHOWICHWH MEXIY TMOHATHAMH, (POpMyIHUpOBaATh
OTIpe/ICIICHHSI TIOHATHH, YCTaHABJIMBATh CYIIECTBEHHBIN MpHU3HAK KiacCU(DHUKAIUH,
OCHOBAaHMsI 1711 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOJTUMOI0 aHAIHN3;

BOCIIPHUHUMATh,  (HOPMYyIUpOBaTh U  NPEOOPA3OBBIBATH  CYXKICHHS:
YTBEPAUTEIBHBIC M OTPHUIIATEIIbHBIC, CIMHUYHBIC, YACTHBIC M OOIIHE, YCIOBHBIE;

BBISIBJISITh MATEMaTUYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U TIPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIOMCHUAX U YTBEPKICHHSX, MpeiaraTb KPUTCPHUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U MPOTUBOPEUU;

JeNaTh BBIBOABI C WCIOJIL30BAHMEM 3aKOHOB JIOTHUKH, JCIYKTUBHBIX U
UHAYKTUBHBIX YMO3aKJIIOUCHUM, YMO3aKIIOUECHUN 110 aHAJIOTHH;

MIPOBOJUTH CAMOCTOSITENILHO JI0Ka3aTEIbCTBA MATEMAaTUYECKUX YTBEPKICHUIM
(IpsIMBIE U OT MPOTHBHOTO), BEICTPAUBATH APTYMEHTAITUIO, TIPUBOIUTH MPUMEPHI
KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIC CYKICHHS M BBIBOIBI,

BBIOMpaTh CHOCO0 perieHus ydeOHOW 3amayu  (CpaBHMBATh HECKOJIBKO
BapUAHTOB PEIIEHUs, BEIONPATh HanOoJee MOIXOANIUN C YIETOM CaMOCTOSTEIHHO
BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBble uccienoBaTe/bcKue AeilCTBUS:



UCIIOJIb30BaTh BOIPOCHI KaK MCCIICIOBATEIIbCKUNA HHCTPYMEHT ITO3HAHMSI,
dbopMynupoBaTh  BONPOCH,  (PUKCHUPYIOIIME  MPOTHUBOpPEUYHE,  MpodIiieMy,
yCTaHABJIMBATh MCKOMOE W JaHHOE, (hOpPMHpPOBATH TUIOTE3y, APTyMEHTHPOBATH
CBOIO TIO3UIINIO, MHCHHE;

MPOBOJUTH CAMOCTOSITEIBHO CIUTAHUPOBAHHBIN IKCIEPUMEHT, UCCIICIOBAHNE
110 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4ecKoro 00beKTa, SBICHHUs, TIpoIecca,
BEISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMHU, SIBICHUSMU, TIPOIECCAMU;

CaMOCTOSITETILHO (HOpMYIHpOBaTh OOOOIIEHUS W BBIBOABI MO pe3yjbTaTam
NPOBEACHHOTO  HAOJIOJICHUWS, HWCCIICOBaHMs, OIEHUBATh  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOAOB U 000OIEHHUIA;

IPOrHO3UPOBATh BO3MOXKHOE pAa3BUTHE IIPOIECCa, a TaKKe BBIJIBUTATH
IIPEITONIOXKEHHUS O €T0 Pa3BUTHH B HOBBIX YCIIOBHSIX.

Pabora ¢ undgopmanueii:

BBISIBIISATH JeUIIMTH MHPOPMAIIMHU, JAHHBIX, HEOOXOAUMBIX JJIS OTBETa Ha
BOTIPOC U JJISI pEIICHMS 3a]1a4H;

BBIOMpATh MH(DOPMAIUIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, aHATU3UPOBATH,
CUCTEMATU3UPOBATh U HHTEPIIPETUPOBATH MH(DOPMAIUIO PA3IUYHBIX BUIOB U (HOpM
NPEICTABIICHNUS;

CTPYKTYPUPOBAaTh HH(POPMAIIUIO, TPEICTABIATh €€ B pPa3IHUHBIX (GopMax,
WILTIOCTPUPOBATh TpadUUuecKH;

OLICHUBATh HaIEKHOCTD uHpOpMAITUU o CaMOCTOSITEIILHO
c(hOpMYITUPOBAHHBIM KPUTEPHSIM.

KoMMyHuMKaTHBHBIC YHHBEpPCAIbHbIE YUeOHbIe 1eiiCTBUSA

O0menne:

BOCIIPUHHUMATH U (POPMYJIUPOBATH CYKJICHHSI B COOTBETCTBUHU C YCIOBUSMHU U
HEJSIMU OOIIEHMSI, ICHO, TOYHO, TPAMOTHO BBIPaXkaTh CBOIO TOUYKY 3PEHUS B YCTHBIX
M ITIUCBMEHHBIX TEKCTaX, JaBaThb IIOSCHEHUS II0 XOAYy pELICHUS 3aJayu,
KOMMEHTHUPOBATH IMOJTYYEHHBIN PE3YJIbTAT;

B XOJIe¢ OOCYXKJIEHHUS 3a/laBaTh BOINPOCHI MO CYIIECTBY OOCYXIaeMOU TEMBI,
npoOJieMbl, pelIaeMoil 3ajaud, BBICKA3bIBATH WJEH, HAIIEJICHHBIE HA TIOUCK
pELIEHUs], COMOCTaBIATh CBOM CYXICHUSA C CYXICHUAMU APYIUX YYACTHUKOB
nuasora, oOHapy>XMBaTh pa3jiMyue M CXOJICTBO TMO3WIIUMA, B KOPPEKTHOH (opme
(dbopMyIMpOBaTh Pa3HOIIIACHS, CBOU BO3PAXKEHUS;

IIPECTABIATh PE3YIAbTATHl PELIECHUS 3a4a4yd, DKCIIEPUMEHTA, UCCIIENOBAHM,
MPOEKTa, CAMOCTOSITEIBHO BBIOMpPATh (oOpMAT BBICTYIUIEHUS C Y4€TOM 3ajad
MIPE3CHTAIIMU U OCOOCHHOCTEH ayIMTOPHHU.

PeryasiTuBHbIE YHHBepPCAJIbHbIE yUeOHbIE 1eiCTBUS
Camoopranusanusi:



COCTAaBJIAThH ILJIAH, AJITOPUTM PEIICHHS 3a/a4d, BEIOMPATh CIIOCOO PEIICHUS C
y4€TOM MMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAThH
¥ KOPPEKTHPOBATh BAPUAHTHI PEIICHUN C y4€TOM HOBOW WH(OPMAITUH.

CaMOKOHTPOJIb, IMOLMOHAIbHbI HHTEJUIEKT:

BJaJ€Th  HABbIKAMM  IIO3HABATENbHON  peduieKCMH  Kak  OCO3HAHMS
COBEPINAEMbIX JICUCTBUI U MBICIHUTEIBHBIX MPOIECCOB, UX PE3yIbTATOB, BIIAJIETh
croco0aMu  CaMOMPOBEPKH, CAMOKOHTPOJS TpoIecca M pe3yibTaTa perieHUs
MaTEMaTUYECKOM 3a/1a4H;

NPEIBUIETh TPYIAHOCTH, KOTOPbIE MOTYT BO3HHKHYTh IIPHU PEUICHUU 3a/1auH,
BHOCUTH KOPPEKTHUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSATEILCTB, JAHHBIX,
HAWJCHHBIX OIMMUOOK, BBISIBJICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHUE PE3yJIbTATa IIETIU U YCIOBUSAM, OOBSICHATH TPUIHHBI
JOCTIKEHUS WA HEJIOCTHXKEHHS PE3YJIbTATOB JIEATEILHOCTH, HAXOAUTh OIIHUOKY,
JaBaTh OIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMmecTHas 1eSITeIbHOCTD:

MOHMMAaTh M KCIIOJIh30BaTh MPEUMYIINECTBA KOMAHIHOW W WHAWNBUAYaATbHON
paboThl mTpU pemieHuH Y4YeOHBIX 3ajady, MPUHUMATh Ielb COBMECTHOMU
JIESTENHHOCTH, TIAHUPOBATH OPTaHHU3AIMI0 COBMECTHOW PabOThI, pacrpenemsiTh
BUJIBI pabOT, 1OrOBapUBATHCS, 0OCYKAaTh POLIECC U pe3ybTaT paboThl, 000011aTh
MHEHUS HECKOJIbKHX JTFOJICH;

y4acTBOBaTh B TPYNIOBBIX (popMax paboThl (00CYyXkaeHHs, 0OMEH MHEHHH,
«MO3TOBBIE MITYPMBI» U UHBIE), BEITIOIHATH CBOIO YaCTh paOOTHI M KOOPIMHUPOBATH
CBOM JICUCTBUS C IPYTUMH WICHAMHU KOMaH/IbI, OI[CHUBATh KA4€CTBO CBOETO BKJIa/1a
B OOUmMH TPOAYKT MO KpUTepusiM, CGHOPMYIUPOBAHHBIM  yYaCTHUKAMU
B3aMMO/ICHCTBUSL.

IHNPEIMETHBIE PE3YJIBTATDBI

K xonmy 10 kiacca oOy4Jaronuiicss HayquTCs:

e CBOOONHO OIMEPUPOBATH OCHOBHBIMU TMOHSTUSMHU CTEPEOMETPUU TIPHU
peIIeHUH 331249 U TPOBEICHUH MaTEMAaTHUECKUX PaCCyKICHUN;

e TPHUMEHATH AKCHOMBI CTEPEOMETPUHU M CIEACTBHUSA W3 HUX MPH PEIICHUU
reOMETPUIECKUX 3a/1ay;

e KJIacCH(PUIMPOBATH B3aUMHOE PACIOJIOKECHHE MPSMBIX B TPOCTPAHCTRBE,
TJIOCKOCTEH B MPOCTPAHCTBE, MPSMBIX U IJIOCKOCTEH B MPOCTPAHCTBE;

e CBOOOJHO OIEPUPOBATH TIOHATHUSAMH, CBSI3aHHBIMH C yIJIAMH B
MPOCTPAHCTBE: MEXIY MPSMBIMHU B MPOCTPAHCTBE, MEXKIY NPSIMOA U
TUIOCKOCTHIO;

e CBOOOJIHO OIEPUPOBATH MOHATHUSIMH, CBI3aHHBIMU C MHOTOI'PaHHHUKAMH,



e CBOOOJHO pacno3HaBaThb OCHOBHBIE BHJbI MHOTOI'PAaHHUKOB (TMpHU3Ma,
nUpaMuja, NpsSIMOYTOJIbHBIN Napajuiesenunes, Kyo);

e KIAacCU(pUIMPOBATh  MHOTOIPDAHHUKH, BBIOMpas  OCHOBAHHUS  JUIA
KJ1accu(uKanuu;

e CBOOOJHO OIEPUPOBATH TMOHATUSIMH, CBSI3AHHBIMU C  CEYEHUEM
MHOT'OI'PaHHHUKOB INIOCKOCTBIO;

e BBIIIOJIHATH napajuienbHoe, LEHTPAIIbHOE U OpPTOrOHAJIbHOE
IIPOEKTUPOBaHKUE (PUTYp Ha IMJIOCKOCTh, BBIIIOJIHATH M300pakeHUs (puryp
Ha IJIOCKOCTH;

e CTPOWUTH CEUYEHHS MHOIOTPAHHUKOB PAa3JIMUYHBIMM METOJIAMH, BBIIIOIHATH
(BBIHOCHBI€) TIOCKUE YEPTEXKHU U3 PUCYHKOB MPOCTHIX O0BEMHBIX (DUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIUMCILATH IUIOWIAAM  IOBEPXHOCTEH  MHOIOIPAHHMKOB  (IpHU3Ma,
NUpaMU/Ia), FEOMETPUYECKUX TEJ C IPUMEHEHHEM (POpMYyIT;

e CBOOOJIHO ONEPHUPOBAThH MOHATUSMH: CUMMETPHS B IPOCTPAHCTBE, LIEHTP,
OCb U TUNIOCKOCTh CHMMETPHUH, LIEHTP, OCh ¥ TNIOCKOCTh CUMMETPUH (PUTYPBHI;

e CBOOOJHO ONEpPUPOBATH MOHITHSIMH, COOTBETCTBYIOUIMMH BEKTOpaM U
KOOpJMHATaM B IIPOCTPAHCTBE;

e BBINOJHATH ICUCTBHS HAJl BEKTOPAMH;

e pelmarh 3aJadyd Ha JOKA3aTeIbCTBO MAaTEMaTHYECKUX OTHOIICHUH U
HaXO0XJICHUE TE€OMETPUYECKUX BEJIMYHMH, MPUMEHSSI WU3BECTHBIE METOJbI
IPU PEIIEHUH MAaTEeMAaTHYECKUX 3a/1ay MOBBIIIEHHOIO U BBICOKOTO YPOBHS
CII0)KHOCTH;

e TMPUMEHATH MPOCTEUIINE MPOTPAMMHBIE CpPEACTBA U  AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUH CTEPEOMETPUYECKUX 3a/1a4;

e WU3BIEKaTh, MpPEOOpPA3OBBIBATH W HUHTEPIPETUPOBATH HH(OpPMALHIO O
NPOCTPAHCTBEHHBIX TE€OMETPUUYECKUX (Urypax, MpPEACTABICHHYIO Ha
YepTekKaxX U PUCYHKAX;

e IPUMEHATH IIOJYYECHHbIE 3HAHUS HA NPAKTUKE: CPAaBHUBATH U
aHAJIM3UPOBATH PEAJbHBIE CUTYallMH, MPUMEHATh U3YYCHHbIC MOHATUS B
npolecce IMOMCKAa  pelIeHUs MaTeMaTH4YecKu  CchopMyTupOBaHHOM
npo0JieMbl, MOJEIUPOBATh pealbHbIE CUTyallUd Ha S3bIKE T'€OMETPUH,
UCCJIEIOBAaTh MTOCTPOEHHBIE MOJEIHN C UCHOJb30BAHUEM T'€OMETPUUECKUX
NOHATUH MU TEOpEM, ammapara ajreOpbl, pelaTh MPaKTUYECKHE 3aJ1ayM,
CBSI3aHHBIE C HAXOXKJEHUEM T'€OMETPUUYECKUX BEIUUMH;

e HMETh MpEACTaBICHUS 00 OCHOBHBIX JTamax pPa3BUTHS T€OMETPUHM Kak
COCTaBHOM 4acTH yHIAMEHTA PA3BUTHUS TEXHOIOTHH.

K koniy 11 kiacea oOyvaromuiics HayqUTCS:



CBOOOJIHO OMNEPUPOBATh MOHATUSIMU, CBSI3AHHBIMH C IUJIUHIPUYCCKOH,
KOHUYECKOW U cheprudeckor MOBEPXHOCTAMU, OOBSICHATH CIIOCOOBI
MOJTy4ECHUS;

ONEPUPOBATH MOHATUSIMHU, CBI3aHHBIMU C TEJIaMU BpallleHUs: IUIUHIPOM,
KOHYCOM, c(epoil u mapom;

pacmo3HaBaTh Tela BpamieHus (IWIMHAP, KOHYC, cdepa W mmap) u
OOBSICHATH CTIOCOOBI MOJTYYEHHUS TNl BPAIICHHUS;

KJIacCU(UIIUPOBATH B3aUMHOE PACTONOKEHUE C(hephl U TUNIOCKOCTH;
BBIYKCIIATh BEJIIMYMHBI DJIEMEHTOB MHOTOIPAHHUKOB W Tl BpallleHHS,
O0BEMBI U IUIOIIAIA TOBEPXHOCTEH MHOTOIPDAHHMKOB M TeNl BpallleHHUS,
F€OMETPUUECKHUX TeJ C MPUMEHEHUEM (HOPMYIT;

CBOOOJIHO OINEPUPOBATh MOHATUSIMH, CBS3AHHBIMU C KOMOWHALUSIMU TEJ
BpalleHUs] 1 MHOTOTPAaHHUKOB: MHOTOTPaHHUK, BIMCAHHBIA B cepy H
ONMMCAaHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WJIU TEJIO
BpaIlCHUS;

BBIYUCIISITh COOTHOIIEHUS MEXIY TIJIOMIAISIMHU ITOBEPXHOCTEN U 00bEMaMu
ITOJIOOHBIX TEI;

n300pakaTh u3y4aemble (UTYPBI, BBITIONHATH (BBIHOCHBIE) TIJIOCKUE
YEepTEXHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHJIl CBEpXY, COOKY,
CHU3Y, CTPOUTH CEUEHUS TEJ BPaIllCHHUSI;

U3BJIEKaTh, WHTEPIPETUPOBATH U MpPeoOpa3oBbIBATH HHGOPMAIMIO O
MPOCTPAHCTBEHHBIX T'E€OMETPUYECKUX (QUrypax, MpEACTABICHHYIO Ha
YepTekax U pUCyHKax;

CBOOOIHO OMEPUPOBATH MOHITHEM BEKTOP B POCTPAHCTBE;

BBITIOJIHATH ONEpalliy HaJl BEKTOPaMU;

3a/1aBaTh IJIOCKOCTh YPABHEHUEM B JIEKapTOBOM CUCTEME KOOPMHAT;
peniaTh TEOMETPUUECKUE 3a/1a4l HAa BBIUUCICHHUE YTJIOB MEXIY MPSMbIMU
U IJIOCKOCTSIMHU, BBIYHMCIICHHE PACCTOSHUN OT TOYKH JO IUIOCKOCTH, B
L[E€JI0OM, HA TPUMEHEHHE BEKTOPHO-KOOPANHATHOTO METO/IA ITPU PEIICHUY;
CBOOOJIHO OMNEPUPOBATH TOHATUAMH, CBS3AHHBIMU C JBWXKEHHEM B
MPOCTPAHCTBE, 3HATH CBOMCTBA JIBUKEHUM;

BBITIOJIHATh HM300paKEHUSI MHOTOTPAHHUKOB W TeJl BpalleHUs MpH
MapajuleJJbHOM  IIEPEHOCE, LEHTPAIBHOM CUMMETPUM, 3E€PKAIBHON
CUMMETPUH, TPU TOBOPOTE BOKPYT MPSAMOM, MpeoOdpa3zoBaHus Mogo0us;
CTPOUTHh CEYEHHS MHOTOTPAaHHUKOB WM TEJ BpAIEHUS: CEUCHUS IUIUHIIpA
(mapaienbHO U MEPIEHIUKYISIPHO OCH), CEYeHHs KOoHyca (mapaijienbHbie
OCHOBAHUIO U MPOXOJSIINE YePE3 BEPIINHY), CEUCHUS 11apa;
UCIIOJIb30BaTh METOAbl MOCTPOEHUS] CEYEHUH: METOJ CJIEJ0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METO/I IEPEHOCA CEKYIeN MII0CKOCTH;



JIOKa3bIBaTh FT€OMETPUUECKUE YTBEPKICHUS;

MPUMEHSTh TeOMETpUudYeckre (akThl JJISi PEIICHUS] CTEPEOMETPUUECKUX
3a7a4, NPEANOJIArarolIuX HECKOJbKO IIArOB PELICHUS, €CIA YCIOBHUS
MIPUMEHEHMUS 3a/1aHbl B IBHOW U HESIBHOU (hopme;

pemare 3aJadyd Ha JOKa3aTelIbCTBO MAaTEMaTHMYECKUX OTHOLIEHUN U
HaXO0XJCHUE TEOMETPUUECKUX BEIINYUH;

MPUMEHATh MPOrPAMMHBIE CPEJICTBA U 3JIEKTPOHHO-KOMMYHHUKAIIMOHHBIE
CHUCTEMBI IIPU PEUICHUM CTEPEOMETPUYECKUX 33/1a4;

MIPUMEHSTH [1OJy4YCHHbIEC 3HAHUS HA IPAKTUKE: CPAaBHUBATh, aHAJTU3UPOBATH
U OLEHUBATh pEaJbHbIE CUTyallUH, NPUMEHATh HM3YUEHHBIE IOHSATHUA,
TEOPEMBbI, CBOMCTBA B TMPOILIECCE IMOUCKA PEIICHUS MaTEeMaTUYECKU
chopMyJIMPOBAHHON MPOOJIEMBI, MOACIUPOBATh peaJibHbIC CUTYyallud Ha
A3bIKE T€OMETPHUH, UCCIIEN0BATH IIOCTPOCHHBIE MOJEIINA C UCITOIb30BAHUEM
r€OMETPUYECKUX TIOHSATUH U TeopeM, armapara anreOphl, peraTh
MPAKTUYECKUE 3aJlauyd, CBS3AHHBIE C HAXO0XICHUEM TE€OMETPUUYECKUX
BEJINYMH;

UMETh TPEACTABICHUS 00 OCHOBHBIX JTalax pa3BUTHS TEOMETPHH Kak
COCTaBHOM 4acTH (yH/IAMEHTA Pa3BUTHS TEXHOJIOTHH.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC

Ne  HaumeHoBaHue pa3/iesioB U
n/m  TeM NPOrpaMmbl

KoaundyecTBo yacoB

Bcero
padoTbI

KoHTpoJsbHbIe

IIpakTHyeckue
padoTbI

DJieKTPOHHBbIE (U (PPOBbLIE)
o0pa3oBaTe/bHbIE pecypchl

Buani
AeATeIbHOCTH
o0yyawuuxcs ¢
yueToM padoueit
NPOrpaMmbI
BOCIIMTAHUS

1 BBenenune B cTepeoMeTpuro

23 1

https://resh.edu.ru/subject/17/10/

Pa6ota ¢
HarJisiIHOCTBHO —
pHUCYHKaMH,
YepTeKaMH,
OKPYKaOITUMH
00BEKTAMHU C IENIBIO
pa3BATHSA
BOCIPUUMYHBOCTH K
MaTeMaTHYECKUM
acreKTam
pa3IMYHBIX BUJIOB
HCKYCCTBA

Bzaumnoe PpacIoJIOKCHHNEC
IMPAMBIX B ITIPOCTPAHCTBE

https://resh.edu.ru/subject/17/10/

DopMyIMpOBAHHE
BOIIPOCOB M OTBETOB
M0 PUCYHKY
(WLTFOCTpAITnHY,
MOJICTIH ),
COCTaBJICHUE
JIIAJIoTa TSt
COBEPIIICHCTBOBAHUS



https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/

YMEHUS
B3aHMOJICHCTBOBATH
C COIIMATbHBIMU
WHCTUTYTaMU

[TapamtenbHOCTh NPAMBIX U
IJIOCKOCTEH B IPOCTPAHCTBE

https://resh.edu.ru/subject/17/10

Konnexrusnoe
HaOM0IeHNE:
pacrio3HaBaHuE B
OKPY’KaIOIIIeM MUPE
MoA00HBIX puryp
111 GOPMUPOBAHUS
HaBbIKa OBIIAJICHUS
SI3BIKOM
MaTEeMaTHUKH U
MaTeMaTU4YeCKOMI
KYJIbTYpOH Kak
CpEICTBOM
MTO3HAHUS MUPA

[lepnieHqUKyYIAPHOCTD NPAMBIX
U IUIOCKOCTEH B IPOCTPAHCTBE

25

https://resh.edu.ru/subject/17/10

Bremonaenne
KOHTEKCTHBIX
y4eOHBIX 3aJJaHUH,
HanpaBJICHHBIX Ha
pa3ButTue
TOTOBHOCTH K
AKTUBHOMY YYacCTHIO
B pEIICHUHN
MPaKTUYECKUX 3a7a4
MaTeMaTHUeCKOH
HAIPaBICHHOCTH

VYTIuIbl U pacCTOAHUSA

16

https://resh.edu.ru/subject/17/10

dopmynupoBaHue



https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/

BOIIPOCOB U OTBETOB
10 PUCYHKY
(uutrocTpanumy,
MOJICIIH ),
COCTaBJICHHUE
Janora Jyist
COBEPILICHCTBOBAHUS
YMEHHUS
B3aUMOJICHCTBOBATh
C COLIMATIbHBIMU
UHCTUTYTaMHU

MHororpasnHuKN

https://resh.edu.ru/subject/17/10

KonnektusHoe
HaOJIIOIEHUE:
pacno3HaBaHUE B
OKpYKaroIleM MHpe
oJ00HBIX (pUryp
U1t POPMUPOBAHUS
HaBBIKA OBJIAICHUS
SI3EIKOM
MaTEMAaTHKU U
MaTeMaTHYeCKOMH
KyJbTYpOH Kak
CPEICTBOM
MO3HAHUS MUPA

BexTopsl B mpocTpaHcTBE

12

https://resh.edu.ru/subject/17/10

Bremonnenue
KOHTEKCTHEIX
y4eOHBIX 3a/IaHUH,
HaIpaBJICHHBIX Ha
pa3BuTHE



https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/

TOTOBHOCTH K
AKTUBHOMY Y4YaCTHUIO
B pELLICHUH
MPAaKTUYECKUX 3a/1a4
MaTeMaTHYeCKOH
HaIpaBJIE€HHOCTH

[ToBTOpenue, 0600IICHHE 1
CUCTEMaTH3aIlus 3HAHUH

https://resh.edu.ru/subject/17/10/

MopenupoBaHue:
OIIMCaHHE CJIOBaMH
U C IIOMOIIBIO
IIPEIMETHOU
MOJEIIH CIO)KETHOMN
CUTYallUH U
MaTeMaTUIECCKOTO
OTHOIIICHUS,
HanpaBJIEHHOE Ha
(dhopMupoBaHHe
TOTOBHOCTH K
AKTUBHOMY YYacCTHIO
B pELLICHUU
MPAaKTUYECKUX 3a1a4
MaTeMaTUYeCKOM
HaIlpaBJIEHHOCTH

OBIIEE KOJIMHECTBO HACOB
I10 ITPOI'PAMME

102



https://resh.edu.ru/subject/17/10/

11 KJIACC

HanMeHnoBanue
pa3zaesioB U TeM
NPorpamMMbl

KoauuecTBo 4yacoB

Bcero
padoThI

KonTtposabHbie

IIpakTHyeckue
padoThI

DJleKTPOHHBIE (LU (PPOBbBIE)
o0pa3oBaTe/bHbIEe pecypchl

Buani
JeATEeIbHOCTH
o0yvyawmuxcs ¢
y4eToM padoyeit
NPorpaMmbl
BOCIIMTAHUSA

AHanmmTHdeckas
reoMeTpus

15 1

https://resh.edu.ru/subject/17/10

Pab6ora ¢
HArJISIHOCTBIO —
PUCYHKaMH,
yepTeKaMH,
OKPYKaOIMMHU
00BEKTAMHU C LIEILIO
pa3BUTHS
BOCHpI/II/IM‘-II/IBOCTI/I K
MAaTEMATUYCCKHUM
acIleKTaM
paanqux BUI0OB
HCKYyCCTBa

[ToBTOpEHME,
2 00001IeHNE U
cucTeMaTu3alus 3HaHU!

15 1

https://resh.edu.ru/subject/17/10

dopmynupoBaHue
BOIIPOCOB U OTBETOB
10 PUCYHKY
(uutrocTpanuy,
MOJIETIH ),
COCTaBJICHUE
ayanora Juist
COBEPLICHCTBOBaHMS
YMEHHUs



https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/

B3aMOJEHCTBOBATh
C COLIMAIbHBIMU
MHCTUTYTaMU

OOBEM MHOTOTpaHHHUKA

17

https://resh.edu.ru/subject/17/10

Komnnekrusuoe
HaOJIIOIEHHE:
pacro3HaBaHUE B
OKPY’KaOIIeM MUPE
no1I00HBIX (QUryp
1U1st GOPMUPOBAHUS
HaBBIKa OBJIAJACHUS
SI3BBIKOM
MaTEMAaTHUKH U
MaTeMaTHIeCKOM
KYJIbTYpOH KaK
CPEIICTBOM
TIO3HAHMS MUPA

Tena BpameHus

24

https://resh.edu.ru/subject/17/10

KonnektrupHOE
HAOIIOICHYUE:
pacro3HaBaHHE B
OKPYXKaroIIieM MHUpe
oJI0OOHBIX GUryp
1Tt GOPMUPOBAHUS
HAaBBIKA OBJIAJICHHS
SI3BIKOM
MaTEMATHKU U
MaTeMaTHIeCKOU
KYJbTYPOU Kak
CPEICTBOM
MO3HAHMSI MUPA



https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/

[Inomraay moBepxHOCTH
1 00BEMBI KPYIJIBIX TEI

https://resh.edu.ru/subject/17/10

Bremonnenue
KOHTEKCTHBIX
yueOHBIX 3aTaHHIA,
HaIpaBJICHHBIX Ha
pa3BuTHe
TOTOBHOCTH K
AKTUBHOMY Y4YaCTHIO
B pEILICHUH
MPaKTUYECKUX 33724
MaTeMaTHYCeCKOM
HaIpaBJIEHHOCTH

JIBrxeHus

https://resh.edu.ru/subject/17/10

dopMmyupoBaHUe
BOIIPOCOB M OTBETOB
110 PUCYHKY
(uTrocTpanumy,
MOJICTIH ),
COCTaBJICHHE
Jajora JJist
COBEPIIICHCTBOBAHUS
YMCHUS
B3aNMOJEUCTBOBATh
C COIMAJIbHBIMH
UHCTUTYTaMU

IToBTOpEHME,
o0o011eHue u
cucTeMaTu3anus 3HaHu!

17

https://resh.edu.ru/subject/17/10

MopenupoBaHue:
OMHCaHUE CIOBaMU
Y C TIOMOIIIBIO
MIPEeIMETHOMN
MOJIEIIN CIOKETHON
CUTYyallMH U



https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/

MaTeMaTU4ecKoro
OTHOIIICHHS,
HAaIpaBJICHHOE Ha
(bopmupoBanue
TOTOBHOCTH K
AKTUBHOMY Y9aCTHIO
B pEIICHUN
NPaKTHYECKHX 3a/1a4
MaTeMaTu4ecKon
HalpaBJIeHHOCTH

OBIIEE KOJIMYECTBO

YACOBIIO ITPOI'PAMME 102 8 0







IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

n/n

Tema ypoka

KosanuyecTBo 4acoB

Bcero

KouTpoJsbHbIe
padoTbI

IpakTuyeckue
padoThI

Hara DJIeKTpOHHBIe N (ppoBbIe
u3y4yeHHs1 00pa3oBaTesbHBbIC pecypChl

OcHOBHBIE MpaBuUiIa
M300paKeHUs Ha PUCYHKE
TJIOCKOCTH, MapajiebHbIX
MPSIMBIX (OTPE3KOB), CEPEIUHBI
OTpe3Ka

https://resh.edu.ru/subject/17/10

[ToHsTHS CTEpEOMETPUU: TOUKA,
npsiMasi, TNIOCKOCTb,
npoctpaHcTBO. OCHOBHBIC
npaBuiia U300pakeHUs Ha
PHUCYHKE IJIOCKOCTH,
napalJICJIbHBIX IMPAMBIX
(OTpe3KOB), CepeIMHbI OTpe3Ka

[TonsaTus: nepecexaromuecs
IIJIOCKOCTH, IIEPECEKAIOIINECS
npsiMasi v MIIOCKOCTb;
IOJIYTIPOCTPAHCTBO

https://resh.edu.ru/subject/17/10

[Tonsatus: nepecekaromumecs
IIJIOCKOCTH, TIEPECEKAIOIIHECS
npsiMasi v IIIOCKOCTb;
MOJIYTIPOCTPAHCTBO

MHororpaHHUKH, H300pakeHue
MPOCTEUIIINX



https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/

MIPOCTPAHCTBEHHBIX (pUTYD,
HECYIIECTBYIOMUX 00BEKTOB

MHororpaHHuKH, H300paKeHne
MPOCTEUIIINX
MIPOCTPAHCTBEHHBIX (QUTYD,
HECYIIECTBYIOIMIUX O0OBEKTOB

https://resh.edu.ru/subject/17/10

AKCHOMBI CTEPEOMETPHUU U
TIepBBIE CIIEJICTBUS U3 HUX

AXCHOMBI CTEpEOMETPUH U
MIEpBBIE CIIE/ICTBUS U3 HUX

AKCHOMBI CTEpEOMETPUH U
HIePBBIC CIIC/ICTBUS U3 HHX.
Cnoco0Obl 3a1aHus IPSIMBIX U
TUIOCKOCTEH B TIPOCTPAHCTBE.
O0603Ha4eHUs TPSMBIX U
IUIOCKOCTEN

https://resh.edu.ru/subject/17/10

10

N3o0pakeHune ceueHmit
MUPaMHJIbI, Ky0a U MIPU3MBIL,
KOTOPBIE MTPOXOASAT Yepe3 UxX
pé6pa. M3obpaxenue
[IepeCEeUeHUs OTYyIEHHBIX
IJI0CKOCTEN. PackpamBanue
MIOCTPOEHHBIX CEYEHUN
pa3HbIMM LIBETaMU

11

N3ob6paxenue ceueHuit
MUPaMUJIbI, KyOa U MPU3MBI,
KOTOPBIC IPOXOJIAT Yepe3 UX
p€bpa. N3obpakenue
NEpCCCUCHUA MTOJTYYCHHBIX



https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/

IJI0CKOCTEN. PackpamBanue
MIOCTPOEHHBIX CEYEHUN
pa3sHBIMH LIBETAMHU

12

N3o0paxenue ceueHuit
MUpPaMHJIbI, KyO0a U IPU3MBIL,
KOTOpBIE MTPOXOJIAT Yepe3 ux
pé6pa. M3obpaxenue
IIEpPECEUEHUS TIOTYyICHHBIX
IJI0CKOCTEN. PackpalinBanue
IIOCTPOECHHBIX CEYEHUN
Pa3HbIMM LIBETaMU

13

N3o0pakeHue ceueHmit
MUPaMUJIb, KyOa U MPU3MBI,
KOTOPBIC MPOXOIAT Yepe3 ux
p€bpa. N3obpakenue
NepeceveHus MoIy4YeHHbBIX
IJI0CKOCTEN. PackpamyBanue
MOCTPOEHHBIX CEYEHUI
pa3HbBIMU IIBETAMHU

14

Merton ciie10B AJIsl TOCTPOEHUS
CEeUEeHUU

15

Merton ciie10B AJisl TOCTPOESHUS
ceuenuii. CBolcTBa
TepeceueHu i NPsIMbIX U
IIOCKOCTEMN

https://resh.edu.ru/subject/17/10/

16

MeTon cienoB 11t HOCTPOSHUS
ceueHuii. CBolicTBa
TepeceyeHU i NPSIMbIX U
IUIOCKOCTEMN



https://resh.edu.ru/subject/17/10/

17

[TocTtpoeHue ceuenuii B
nupamuie, Kyoe 1o Tpém
ToukaMm Ha péopax. Coznanue
BBIHOCHBIX YEPTEKEW U 3aITUCh
IIarOB MOCTPOCHHUS

18

[TocTpoeHue ceuenuii B
nupamuie, Kyoe 1o Tpém
ToukaM Ha péopax. Co3nanue
BBIHOCHBIX YePTEKEH U 3aMUCh
[1ar0B MOCTPOSHHUS

https://resh.edu.ru/subject/17/10/

19

[TocTpoeHue ceuenuii B
nupamujie, Kyoe 1o Tpém
ToukaMm Ha péopax. Coznanue
BBIHOCHBIX YEPTEIKEH U 3aIUCh
[1arOB MOCTPOSHHUS

20

[TocTtpoeHue ceuenuii B
nupamuie, Kyoe 1o Tpém
ToukaMm Ha péopax. Coznanue
BBIHOCHBIX YEPTEXKEH U 3aM1Ch
[IaroB MOCTPOCHHUS

21

[ToBTOpEHUE ITAHUMETPUH:
Teopema o IpoNIOPIMOHATBHBIX
orpeskax. [logobue
TPEYTOJIBHUKOB

22

IloBTOpEHME INTAHUMETPUU:
Teopema Menenas. Pacuersl B
CEYECHUAX Ha BBIHOCHBIX
yeprexax. Mcropus pazsurus
IJJAHUMETPHUU U CTEPEOMETPHUH



https://resh.edu.ru/subject/17/10/

23

Konrponsnas padota
" AKCHOMBI CTEPEOMETPHH.
Ceuenns”

24

B3anmHoe pacrionoxxenue
MPSIMBIX B IIPOCTPAHCTRE.
CkpenuBaromecs npsmole.
[Tpu3HAKKM CKpEIMBAIOIINXCS
npsambix. [lapannensHeie
MpsIMbIE B IPOCTPAHCTBE

https://resh.edu.ru/subject/17/10

25

TeopeMa 0 CylIeCTBOBaHUH U
€UHCTBEHHOCTH IIPSIMOM
NapajuleIbHON JaHHOM IIPSIMOi,
MPOXOAALIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIekKAIIEH
Ha JaHHOM npsmoi. Jlemma o
NIEPECEUEHUN MapalIeIbHBIX
IPSIMBIX TIOCKOCTBHIO

26

[TapamienbHOCTB TPEX MPSAMBIX.
Teopema o TpEx mapaIeIbHbIX
npsameIX. Teopema o
CKPEIIUBAIOIINUXCS TPAMBIX

https://resh.edu.ru/subject/17/10

27

[TapamnensHoe
npoektupoBaHue. OCHOBHBIC
CBOMCTBA MapajuIeIbHOIO
IIPOEKTUPOBAHMSI.
N306paxenue pa3Hbix Guryp B
rapajuieIbHOM MPOEKIUU

28

LenTpanbHas npoekuus. Yroi
C COHaNpaBJICHHBIMHU



https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/

CTOPOHAMU. YTOJI MEXKIY
HpHMLIMH

29

3aaun Ha JOKA3aTEILCTBO U
HCCJIE0BaHNe, CBI3aHHEIE C
PacIIONIOKEHUEM TMPSMBIX B
MIPOCTPAHCTBE

30

[TonsaTus: napaieIbHOCTh
MPSIMOM M TUIOCKOCTH B
npoctpasnctse. Ilpusnax
NapajuieIbHOCTH MPSIMOM U
miockoctu. CBoiicTBa
NapajuIeIbHOCTH IIPSIMOY U
IJIOCKOCTH

31

I'eomerpuueckue 3anaun Ha
BBIYHMCIICHHUE U JJOKA3aTEIIbCTBO,
CBSI3aHHBIE C [TApaJLICIBHOCTBIO
MPSAMBIX U IJIOCKOCTEH B
MIPOCTPAHCTBE

32

[Toctpoenue ceuenus,
MIPOXOJIALIETO Yepe3 TaHHYIO
MPSIMYIO HA YEPTEkKE U
MapaJIEIBLHOTO IPYTroi
npsamoil. Pacyér oTHoOLIeHHUI

https://resh.edu.ru/subject/17/10/

33

[lapamienbHas npoekuus,
MIPUMEHEHHUE JIJIsl IOCTPOEHUS
cedeHuil kyda u
napayenenumnena. CBoiicTBa
napaJijiesienunea U NpusMsl

34

HapaJ'IJ'ICJ'IBHBIe IIJIOCKOCTH.



https://resh.edu.ru/subject/17/10/

IIpu3Haku napasuieIbHOCTU
JBYX IJIOCKOCTEM

35

TeopeMa o mapasmiebHOCTH U
€MHCTBEHHOCTH IJIOCKOCTH,
MPOXOIAIICH Yepe3 TOUKy, He
MIPUHAIJIC)KALYIO0 TaHHOU
IJIOCKOCTH U CIIEJICTBUS U3 HEE

36

CaoiicTBa napaiesbHbIX
IIJIOCKOCTEM: O NapaJIIeIbHOCTH
MPSIMBIX [IEPECEUEHUs TPU
MEePECEUEHUU ABYX
rapajuieNIbHbIX IIOCKOCTEN
TpPEThEN

37

CaoiicTBa napasmieabHbIX
IJIOCKOCTEH: 00 OTpe3Kax
MapajuIeIbHBIX TPSMBIX,
3aKITIOUEHHBIX MEKIY
napasuiebHbIMHU IUTIOCKOCTSAMU;
0 IepecevyeHuy MpsiMoii ¢
JBYMS IIapaJljieIbHbIMU
IUIOCKOCTSIMU

https://resh.edu.ru/subject/17/10/

38

[ToBTOpEHuUeE: TEOpEMa
[Tudaropa Ha mIockocTH

39

IloBTOpEHME: TPUTOHOMETPUS
MPSIMOYTOJIBHOTO TPEYTIOJIbHUKA

40

CgoiicTBa Kyba u
MPSIMOYTOJIBHOTO
napaJuiesienumnena

41

Briunciaenue niuH OTPC3KOB B



https://resh.edu.ru/subject/17/10/

KyO€e ¥ IPSIMOYTOJIbHOM
napaiesienumne e

42

[TeprieHAMKYASAPHOCTD MPSIMOM
U mwiockocTH. [Ipusnax
MePIEeHIUKYIIPHOCTH MPSIMOiA
U TUIOCKOCTH

43

[TeprieHAMKYASAPHOCTD MPSIMOM
u iockocTu. [TpuzHak
MEePHEHIUKYIISIPHOCTH MPSMOMN
U TUIOCKOCTH

44

Teopema o cymiecTBOBaHUY U
€JUHCTBEHHOCTH IIPSIMOH,
MIPOXOAALIEH Yepe3 TOUKY
IIPOCTPAHCTBA U
NEPIEHIUKYIIAPHOH K
IUIOCKOCTH

https://resh.edu.ru/subject/17/10/

45

IImockoct u
MepIEHIUKYIISIPHBIE UM
MPSIMBIE B MHOTOTPaHHUKAX

46

[Iimockoct n
MEPIICHAUKYIISIPHBIE UM
MpsAMBbIE B MHOTOIPaHHUKAX

47

48

[lepnenaukynsap v HaAKJIOHHAS.
[TocTpoeHune neprneHaAnKyIsApa
W3 TOYKHU Ha IPSIMYIO

[lepnenaukynsap v HAKIOHHAS.
[locTpoeHue nepneHauKysipa
13 TOYKH Ha IPSIMYIO



https://resh.edu.ru/subject/17/10/

49

Teopema o Tpéx
NEepIeHANKYIApax (mpsmas 1
oOpaTHas)

https://resh.edu.ru/subject/17/10

50

Teopema o Tpéx
MepHeHIuKyspax (mpsmas u
oOpatHas)

51

Yron mexny
CKPELTUBAIOIIMMHUCS MPSIMBIMU

https://resh.edu.ru/subject/17/10

52

[louck nepneHuKyIspHbIX
HpSIMBIX C ITOMOIIIBIO
MEPIECHINKYIIPHBIX
IUIOCKOCTEH

53

OproronanbHoe
MIPOEKTUPOBAHNE

54

[Toctpoenue ceuenmii kyoa,
IIPU3MBI, IPABUIIBHOM
MIAPAMU/IBI C IIOMOLIBIO
OPTOTOHAJILHOM MPOEKIINH

55

[TocTpoenue ceuenuii kyoa,
MIPU3MBI, IIPABUIBHOU
MIUPAMUJIBI C TOMOIIBIO
OPTOTOHAJILHOMN MPOEKIINH

56

CuMMeTpHs B IPOCTPAHCTBE
OTHOCHUTEJIBHO IUIOCKOCTH.
[InockocTn cumMmeTpHii B
MHOTOI'paHHUKaX

57

[Ipu3Hak nepneHuKyIsIpHOCTH
MIPSIMOM M TUIOCKOCTH Kak



https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/

CJICACTBUC CUMMCTPUHN

58

[IpaBusibHBIE MHOTOTPAHHUKH.
Pacuét paccTosinuii OT TOUKH
710 MIJIOCKOCTH

https://resh.edu.ru/subject/17/10

59

[IpaBunIBHBIE MHOTOIPAHHUKH.
Pacuér paccrosiHuii OT TOUKH
710 MJIOCKOCTH

60

CrniocoObl onyCTUTh
MEPIEHIUKYIAPBL: CHMMETPUA,
C/IBUT TOYKH IO MapajlieIbHON
psIMOM

https://resh.edu.ru/subject/17/10

61

CaBur 1o HenapauIeIbHOU
MPSIMOM, U3MEHEHUE
paccTosiHui

62

KontponsHas padota
"B3aumMHOe pacnonoxxeHnue
MPSIMBIX U IIJIOCKOCTEN B
npocTpaHcTae”

63

[loBTOpEHME: yroa Mexny
IIPSIMBIMU Ha IIOCKOCTH,
TPUT'OHOMETPHUSL B
IIPOU3BOJIbHOM TPCYT'OJIbHUKCE,
TEOpeMa KOCUHYCOB

64

[loBTOpEHME: Yyroa MexIy
CKPELMBAIOIUMHUCS TPSIMBIMU
B IIPOCTPAHCTBE

65

I'eomerpuueckue MeTo1bI
BBIYUCIICHUS YTJIa MEXKIY



https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/

NIpsAMBIMHA B MHOI'OI'paHHUKAX

66

JByrpanusbiii yroia. CBOMCTBO
JTUHEHHBIX YTJIOB IBYTPAHHOTO

yria

67

[lepnennukymnsipabie
miockoctd. CBolcTBa B3aUMHO
MEePHECHIUKYIISIPHBIX
IUIOCKOCTEH

68

[Ipu3Hak neprneHuKyIsIpHOCTH
IIJIOCKOCTEM; TeopeMa o MpsMOU
MepecevYeHus IByX MIOCKOCTEN
MIEPIEHUKYISIPHBIX TPEThEU
IUIOCKOCTH

69

[IpsimoyronpHbIN
napaiesienumnesn; Kyo;
U3MEPEHUS, CBOMCTBA
MIPSIMOYTOJILHOTO
napaJuiesienumnena

70

Teopema o guaroHanu
MPSIMOYTOJIBHOTO
napasuieNienuIe/1a u cleCTBUE
n3 HeE

71

CrepeomMeTrpuueckue u
MIPUKJIA/IHBIC 33]1a4H,
CBJA3aHHBIE CO B3AaUMHBIM
PACIIOJIOKCHUEM ITPAMBIX U
TUIOCKOCTH

72

[loBTOpEHME:
CKPELIUBAIOIIMECS MIPSIMBIE,




napaJiuICJIbHBIC IJIOCKOCTH B
CTaHAAPTHBIX MHOT'OI'PAHHUKAX

73

[Tapa mapannenbHbIX
IJTIOCKOCTEH Ha
CKPEIIHUBAIOIINUXCS MPSMBIX,
PacCTOSIHHE MEXKITY
CKPELIMBAIOMIMMUCS MPSIMBIMU
B IIPOCTLIX CUTYyalUAX

https://resh.edu.ru/subject/17/10

74

PaccrosiHue oT TOUKH 10
IIJIOCKOCTH, PACCTOSIHHE OT
MPAMOM 10 INTIOCKOCTH

75

Berunciienue paccrosiHuit
MEX1Y CKPEIMBaIOIIUMUCS
MPSIMBIMU C TIOMOIIIBIO
MEPIEeHIUKYIPHOM MITOCKOCTH

https://resh.edu.ru/subject/17/10

76

TpéxrpanHslii yrod,
HEpPaBEHCTBA U1 TPEXTPaHHBIX
yrioB. Teopema [Tugaropa,
TEOPEMBI KOCUHYCOB ¥ CUHYCOB
JUIsl TPEXTPAHHOIO yria

https://resh.edu.ru/subject/17/10

77

DneMeHTHI ChepruIecKOi
T€OMETPHH: Ie0/Ie3NUECKHe
JIMHUU Ha 3emiie

78

KontponsHas pabota "Yriasl u
paccrostHus"

79

CucreMaTu3aius 3HaHuH
"MHOrorpaHHuK 1 €ro
3JIEMEHTHI"



https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/

IMupamupa. Bunsl nupamu.

80 1 https://resh.edu.ru/subject/17/10
[IpaBuibHasa nupamua
81 [Tpusma. [Ipsimast 1 HaKTOHHAA 1
npu3Mel. [IpaBuiibHas mpusma
[Ipsimont napajutenenunes,
82 MIPSMOYTOJIbHBII 1
napajuiesnenunen, Kyo
83 EZEE;?:;;;;?FWHHHKH' 1 https://resh.edu.ru/subject/17/10
Brimykiible MHOTOTPaHHUKH.
84 Teopema Diinepa. [IpaBunpHbIe 1
U TIOJTYTIPaBUIIbHBIC
MHOTOTPaHHUKHT
85 KonTponbhas pabota 1
"MHororpaHHuKH"
86 Homsmie Beicropa a 1 https://resh.edu.ru/subject/17/10
TJIOCKOCTH U B IPOCTPAHCTBE
87 CymMa BEKTOpOB 1
88 Pa3nocTh BekTOpOB 1
89 [IpaBumno mapannenenurnena 1
90 YMHOKEHHE BEKTOpa HA YHCIIO 1
Paznoxenue Bekropa o 6azucy
91 TPEX BEKTOPOB, HE JICIKAIIUX B 1
OJTHOM TUIOCKOCTH
92 CKaJIIpHOE TIPOHM3BEICHUE 1 https://resh.edu.ru/subject/17/10
93 Beruucnenue yria Mexuny 1
BEKTOpaMH B IPOCTPAHCTBE
94 [Ipocreiimue 3amauu ¢ 1



https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/

BEKTOpaMu

95 [Ipocreiimue 3agaun ¢ 1
BEKTOpaMH

9% [Ipocreiimne 3anaum C 1
BEKTOpaMu

97 [IpocTeiiimme 3a1auu ¢ 1
BEKTOpaMH

08 O00011eHNE U CHCTEMAaTH3 AU 1
3HAHUU

99 O0001IeHNE ¥ CUCTEMATH3aLIUS 1
3HAHUU

100 | HroroBas KOHTpOJIbHAS padboTa

101 | HroroBas KOHTpOJIbHAs paboTa

102 O6O6IJUICHI/IC M CHCTEMATHU3aIH 1
3HAHUN

OBIIEE KOJIMYECTBO YACOB 102

I10 ITPOI'PAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoauuecTBo yacoB

Kounrposbubie

Bcero
padoTsI

IIpakTHyeckune
padoThI

Jlara
U3y4eHUs!

DJIEKTPOHHbIE
nupposbIe
o0pa3oBaTe/ibHbIE

pecypchbl

IToBTOpEeHME TEMBI
"KoopauHatsl BEKTOpa Ha
IJIOCKOCTH U B
npoctpaHcTee”

IToBTOpEeHNE TEMBI
"CkansipHoe Ipou3BeICHUE
BEKTOpPOB"

[ToBTOpEHME TEMBI
"BbruncieHue yria Mexay
BEKTOPAMH B IIPOCTPAHCTBE

n

[ToBTOpEHME TEMBI
"VpaBHeHuUE PSAMOH,
MPOXOJAIIeH uepes ABe
TOYKH"

YpaBHEHHE IIJIOCKOCTH,
HOpMaJlb, ypaBHEHHE
IUIOCKOCTH B OTPE3Kax

YpaBHEHUE INIOCKOCTH,
HOpMaJlb, YpaBHEHHE
IIJIOCKOCTH B OTPE3Kax

BekropHoe npousBeneHue

JInHEeHbIE HEPABEHCTBA,




JIMHENHOE
IPOrpaMMHUPOBAHUE

JIuHeitHbIe HEpaBEeHCTBA,
JIMHEIHOE
MIPOrpaMMHUPOBAHUE

10

AHanmUTUYECKUE METO]IbI
pacuéra yria Mexny
MPSIMBIMHA B MHOTOT DAaHHUKAX

11

AHaIUTHYECKHE METOIBI
pacyéra yria Mexay
IUIOCKOCTSIMH B
MHOTOTPaHHUKAX

12

®dopmyiia pacCTOSIHUASA OT
TOYKH A0 IINIOCKOCTHU B
KOOpAMHATax

13

Haxoxnaenue pacctosiHuii ot
TOYKH JI0 IJIOCKOCTH B KyOe

14

HaxoxneHue paccTossHUM OT
TOYKH 0 IJIOCKOCTH B
MPaBUIBHON NUPAMHUJIE

15

Kontposbnas padora
"Ananutuyeckas reomeTpus"

16

CeueHust MHOIOTPaHHUKOB:
CTaH/1apTHbIE MHOTOI'PaHHUKHU

17

CedeHust MHOTOT'PaHHHUKOB:
METOJI CIE0B

18

CeueHust MHOrOTpaHHHUKOB:
CTaH/IapTHbBIE TUNIOCKOCTH,




HepecequI/m HpHMLIX nu
IUIOCKOCTEN

19

[TapannenbHble IPAMbBIE U
IJIOCKOCTH: TapaJuieNibHbIe
CeUeHHS

20

[TapannenbHble psIMbIE U
IUIOCKOCTH: pacu€T
OTHOILIEHUH

21

[TapamienbHble IpsMbIE U
IJIOCKOCTH: YIJIbI MEXKAY
CKpEIIMBAIOILUMUCS
IpAMBIMHA

22

[lepnenaukynspHbIe NpsMbIe
U IJIOCKOCTH: CTAHIAPTHBIE
aphbl MEPIEHINKYISPHBIX
IIJIOCKOCTEHN U MPSIMBIX,
CUMMETPUN MHOTOTPaHHUKOB

23

[lepnennukynsapHsie IpsMbIE
U IUIOCKOCTH: TEOpEMa O TpeX
MIEPHEeHINKYIISIPax

24

[lepnienquKynspHBIE PSMBbIE
Y TUTOCKOCTH: BHIYMCIICHUS
JUTMH B MHOTOTpaHHUKAX

25

[MoBTOpeHue: mioIaU
MHOTOYTOJILHUKOB, (DOPMYJIBI
JUTSI TUTOTIAJIEH, COOOpaKeHHS
no00ust

26

HOBTOpeHI/ICZ miomaaun




MHOTOYT'OJILHUKOB, (POPMYJIBI
JUTSL TUTOTAICH, COOOpaKEHUS
OI00Ms

27

[loBTOpenue: momanu
MHOTOYT'OJIbHUKOB, (DOPMYJIbI
JUTS TUTOTIAEH, COOOpakeHUsT
nogoous

28

29

IImontaau ceueHmii
MHOTOTPaHHUKOB: TUTOIIAIA
MMOBEPXHOCTEH, pa3pe3aHus
Ha 4aCTH, COOOpaKEeHUS
nonoous

IInomanu ceueHunia
MHOTOTPaHHUKOB: TUTOIIAIA
ITOBEPXHOCTEN, pa3pe3aHus
Ha 4aCTH, COOOpaKEeHUs
nonoous

30

KonTponbhas pabora
"[ToBTOpEHME:
MHOTOTPaHHUKH, CCUCHHS
MHOT'OIPaHHUKOB"

31

O0BéM Tena. O0BeM
MIPSIMOYTOJILHOTO
napa’uiesienuIe/ia

32

3agaun 00 yaBoeHHH Ky0Oa, o
KBajpaType Kyoa; o
TPUCEKLIUH yTia

33

CrepeomeTpuuecKue 3a/1auu,
CBsI3aHHBIE C 00BEMOM




IIPSIMOYTOJIHOTO
napaJuiesenumnena

34

[Ipuknagueie 3a1auu,
CBsI3aHHBIE C BEIYMCIICHHEM
00BEMa MPSIMOYTOJIBHOTO
napasuiesienumeaa

35

O0BEM TIPSIMOI TIPU3MBI

36

CrepeomeTpruecKue 3a/1a4u,
CBSI3aHHBIC C BHIYHCIICHUEM
00BEMOB MPSMON TTPU3MBI

37

[Ipuxknansele 3anaumy,
CBsI3aHHBIE C 00BEMOM
MIPSAMOM IIPU3MBI

38

Brruncnenue 065EMOB Tel ¢
MOMOIIIBIO ONPEIETEHHOTO
unTerpana. Oobpém
HAKJIOHHOM NPU3MBI

39

Brruncnenue o06EMOB Te ¢
TIOMOIIBIO ONIPENEIIEHHOTO
uHTerpana. O0bEM MUpaMuIbI

40

dopmya 00bEMa MUPaMHUIBIL.
OTtHotIeHne 00HEMOB
MUPaMUJI ¢ OOIIAM YTIIOM

41

dopmyia 06bEMA MHPAMUIBL.
OtHolrenne 00LEMOB
MUPaMUJI ¢ OOIIUM YTIIOM

42

CrepeomeTpuuecKue 3a/1auu,
CBsI3aHHBIE C 00bEMaMU




HAaKJIOHHOM IIPU3MBbI

43

CTGPGOMCTpI/I‘IeCKI/Ie 3aJa4u,
CBsI3aHHBIE ¢ 00BEMAMHU
IUpaMHubl

44

[puknaaHbie 33144 IO TEME
"O0BEMBI TeNn", CBSI3aHHBIC C
00BEMOM HAKJIIOHHOH PU3MBI

45

[IpuknagHeie 3a7a4u 10 TEME
"O0BEMBI TEN", CBA3aHHEIC C
00BEMOM MTUPAMUTBI

46

[Ipumenenue 06bEMOB.
Beruunciienue paccTosiHUsS 10
TUTOCKOCTH

47

48

Konrtponsnas pabota "O0bEM
MHOT'OI'paHHUKA"

Humuaapudeckas
MMOBEPXHOCTh, 00PA3YIOIINE
HWIMHAPUIECKON
MIOBEPXHOCTHU

49

Humunaap. Hpsimoit kpyroBoi
uuuHap. [nomans
MOBEPXHOCTU LUIUHIPA

50

KoHnnueckast noBepxHOCTb,
oOpa3ymolirue KOHUYECKOM
nosepxHoctu. Konyc

51

Ceuenue koHyca
IIJIOCKOCTBIO, ITAPaJUICIIBHON
IUIOCKOCTH OCHOBaHUS




52

VY ceuéHHbI KOHYC.
N300pakeHre KOHYCOB U
YCEUYEHHBIX KOHYCOB

53

[Tnomane 6okoBOM
MOBEPXHOCTH U TTOJTHOM
MMOBEPXHOCTU KOHYCa

54

ITnomane 60KOBOK
MMOBEPXHOCTH U MOJTHOM
MOBEPXHOCTH KOHYCa

55

CrepeomeTrpuueckue 3a1a4u
Ha J10Ka3aTesIbCTBO U
BBIYUCIICHUC, TIOCTPOCHUCM
CEUCHMI LIUIMHApPA, KOHyCca

56

CrepeoMeTrpuueckue 3a1aun
Ha JI0Ka3aTeJIbCTBO U
BBIYUCJICHUC, TIOCTPOCHUCM
CEYEHUH WINHAPA, KOHyCca

57

[Ipuknagueie 3anauu,
CBSI3aHHBIE C LIMJIMHAPOM

58

[Ipuknagueie 3a1a9H,
CBSI3aHHBIE C IUITMHIPOM

59

Cdepa u map

60

[lepeceuenue chepsl u mapa

¢ ockocThlo. Kacanue mapa
1 cdepsl TUIOCKOCThI0. Bua n
n300pakeHue mapa

61

[epeceuenue cdeps! u mapa
¢ IockocThio. Kacanue mapa




1 cpeprl IIOCKOCTHIO. By u
n3o00pakeHue mapa

62

VYpasuenue chepsl. [Inomans
cheps! u e€ yacTeit

63

Cummetpus chepsl 1 mapa

64

CrepeomeTrpuueckue 3a1a4u
Ha JI0Ka3aTeJIbCTBO U
BBIYMCIICHHE, CBA3aHHBIE CO
cdepoii u mapom,
MMOCTPOEHUEM UX CEYEHUI
IJIOCKOCTBIO

65

CrepeomeTpuyecKkue 3a1a49u
Ha JI0Ka3aTeIbCTBO U
BBIYHCIICHHUE, CBSI3aHHBIE CO
cdepoii u mapom,
MIOCTPOCHUEM HX CEYCHUH
IIOCKOCTBIO

66

[Ipuknagueie 3anauu,
CBsI3aHHBIE CO chepoii n
1apom

67

IToBTOpEHHE: OKPYKHOCTH Ha
[IJIOCKOCTH, BBIYUCIIEHHUS B
OKPYKHOCTH, CTAHIAPTHBIE
MOI00Hs

68

Paznuunsie KOM6I/IH8.I_[I/II/I TCI
BpallCHUA 1 MHOTOI'DAHHHUKOB

69

3anauu no teme "Tena u
MIOBEPXHOCTH BpalieHus"




70

3agauu o treMe "Tena u
MOBEPXHOCTHU BpallleHUs"

71

Kontposbnas pabora "Tena u
MOBEPXHOCTH BpamieHus"

72

O6bém mumuaapa. Teopema
00 00BEMe psIMOTO
WJIMHAPA

73

Brruncienne 00EMOB TEI €
TIOMOIIBIO ONIPENECIEHHOTO
uHaTerpaia. O0BEM KoHyca

74

ITnomaan 60KOBOI M TOJIHON
MOBEPXHOCTH KOHYCa

75

76

CrepeomeTpruecKue 3a/1a4u,
CBA3AaHHBIC C BBIYHUCIICHUEM
00BEMOB IMIIMH/IPA, KOHYCA

[IpuxnanHeie 3a7a4u 10 TEMe
"OO0BEMBI U ILIOLIAIA
MOBEpXHOCTEH TEn"

77

O06béM 1mapa u mapoBOro
cektopa. Teopema 06 06bEMe
mapa. [Tnomans chepsr.
CrepeomeTpuyuecKue 3a/1auu,
CBsA3aHHBIC C BBIYHUCJIICHUEM
00BEMOB 111apa, MIapOBOTO
CErMEHTa U IapOBOTO
CeKTopa

78

[IpuknagHele 3a1a4u 110 TEME
"O0BEMEBI TeN", CBSI3aHHBIC C




00BEMOM I1apa U TUIOMIA/IBI0

ctepsl. COOTHOIICHUS MEXKITY
IJIOIIAIIMU IIOBEPXHOCTEN U
00BEMaMU TIOJOOHBIX TEIT

79

ITogo0OubIC TENa B
npocTpaHcTBe. M3MeHeHue
00béMa npu moao0uu.
CrepeomeTprUecKue 3a/1a4u,
CBSI3aHHBIE C BEIYUCIICHUEM
00BEMOB Tell U ILI0IIaAeH
MIOBEPXHOCTEU

80

Kontposbnas padora
"[1no1manyu moBepXHOCTH U
00BEMBI KpYTIIBIX TET"

81

JIBU>KEHUs MPOCTPAHCTBA.
OtoOpakenus. JIBikeHUs U
paBeHCcTBO uryp. Odmue
CBOMCTBA JBHKCHUIM

82

Bunn nBmkeHmit:
NapajuleIbHBIN IIEPEHOC,
LIEHTpAJIbHAsI CAMMETPHS,
3epKaJibHasi CHMMETPUS,
IMOBOPOT BOKPYT MPSIMOM

83

[IpeobpazoBanus mogo0usl.
[psimas u chepa Diinepa

84

reOMeTpI/I‘leCKI/IC 3aJa44 Ha
IIPUMEHCHUEC IBUXCHUSA

85

KonrtponsHas padota
"BexTopsl B ipocTpaHcTBe”




86

Ob6o061aromiee NOBTOPEHHE
11 noHsATH U METOJIOB Kypca
reometpun 10—11 xmaccos,
CcHUCTeMaTH3alrs 3HAHUM:
"[lapanienbHOCTb MPSIMBIX U
IIJIOCKOCTEH B MPOCTpaHCTBE"

87

O6o0maroriee MOBTOPEHUE
11 noHsATH U METOJIOB Kypca
reomerpun 10—11 xnaccos,
CHUCTeMaTH3alus 3HAHUM:
"BexTopsl B mpocTpaHcTBe"

88

O6o0maroriee MOBTOPEHUE
11 noHATUi U METOJOB Kypca
reometpun 10—11 knaccos,
cUcTeMaTH3allysl 3HAHUM:
"BexTopsl B mpocTpaHcTBe”

89

O6o0maroriee MOBTOPEHUE
11 nousaTuii U METOJOB Kypca
reometrpun 10—11 knaccos,
CHCTeMaTH3allys 3HAHUIA:
"O6beM MHOTOTpaHHUKA"

90

91

O6o0maroriee MOBTOPEHUE
11 moHsATHI 1 METOIOB Kypca
reometrpun 10—11 knaccos,
CUCTeMaTH3all¥sl 3HAHUI:
"O6beM MHOTOTpaHHUKA"

O6o06m1aro1iee MOBTOPEHHE
11 moHsATHI U METO/IOB Kypca
reometrpun 10—11 knaccos,




cUCTeMaTHU3alys 3HaHUH:
"[1nomanu moBepXHOCTH U
00BEMBI KpyTJIbIX Ten"

92

Ob6o06maromiee TOBTOPEHHE
11 moHsATHI U METOIOB Kypca
reometrpun 10—11 knaccos,
CHUCTEMaTH3alMs 3HAHUN:
"ILnoniaay MoBEpXHOCTU U
00BEMBI KpYyTJIbIX TEn"

93

Hrorosast KOHTpOJIbHAA
pabota

94

HToroBast KOHTpOJIBHAS
pabora

95

[ToBTOpenue, 0600IICHHE 1
crucTemMaTu3alus 3HaHUI

96

UcTopus pazsutus
CTEpEOMETPHUH KaK HayKH U €
pOIb B pa3BUTHH
COBPEMEHHBIX MH)XEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

97

HcTopus pazsutus
CTEpEOMETPUH KaK HayKH U €
POIb B pa3BUTHH
COBPEMEHHBIX MH)XEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

98

Hcropus pa3Butus
CTEPEOMETPUU KaK HAYKH U €€
pOJIb B pa3BUTUU
COBPEMEHHBIX MH)XEHEPHBIX U




KOMITIBIOTCPHBIX TEXHOJIOTUI

99

HcTopus pazsutus
CTEpEOMETPHUH KaK HayKH U €
pOIb B pa3BUTHH
COBPEMEHHBIX MHXXCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

100

Hcrtopus pazsutus
CTEpEOMETPHUH KaK HayKH U €
pOJIb B pa3BUTUHU
COBPEMEHHBIX MHXXEHEPHBIX U
KOMIIBIOTCPHBIX TEXHOJIOTUH

101

UcTopus pazsutus
CTEpEOMETPUH KaK HayKH U €
pOJIb B pa3BUTHH
COBPEMEHHBIX HH)KEHEPHBIX U
KOMITbIOTEPHBIX TEXHOJIOTUI

102

Hcrtopus pazsutus
CTEPEOMETPUM KaK HAYKH U €€
pOJIb B pa3BUTUU
COBPEMEHHBIX MHXXEHEPHBIX U
KOMITIBIOTCPHBIX TEXHOJIOTUH

OBIIEE KOJIMHECTBO HACOB
I10 ITPOI'PAMME

102







YYEBHO-METOJINYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ11 YHEHUKA

Marematuka. ['eomerpust. YrimyOneHusiii ypoBenb: 10 kiacc: yueonuk / A.T'.
Mep3nsak,/.A. Homuposckuii, B.M. [TonskoB. — M.: Benrtana-I'pad, 2020.
Marematuka. ['eomerpusi. YrimyOneHHsblid ypoBenb: 11 knacc: yueonuk / A.T'.

Mep3znsk,[.A. Homuposckuii, B.M. [TonsikoB. — M.: Benrtana-I'pad, 2020.

METOJIUYECKHUE MATEPHUAJIBI JJISA YUUTEJISL

Marematuka. ['eomerpusi. YrimyOneHHblid ypoBenb: 11 kiacc: yueonuk / A.T'.
Mepsmsx,J1.A. Homuposckuii, B.M. IlonskoB. — M.: Benrana-I"pad, 2020.
Maremaruka. I'eomerpus. YrinyoneHHsiii ypoBenb: 10 kiacc: yueOnuk / A.T'.

Mep3nsk,/.A. Homuposckuii, B.M. [TonsikoB. — M.: Benrtana-I'pad, 2020.

MNP POBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCBI CETH
HUHTEPHET

http://window.edu.ru/ DnexkrpoHHast OUOTHOTEKA YICOHUKOB M METOAMYECKUX
MaTepHAIOB

* http://www.math.ru Marepuaisl 1o MaTeMaTuke B EqMHON KOMUTEKIMH

1 poBBIX 00pa30BaATEIBHBIX PECYPCOB

* http://www.bymath.ne t 'azera «Maremaruka» M3garensckoro noma «llepBoe
CEHTSIOps»

* http://www.uztest.ru 3agauu mo reomerpun: HPOPMAITMOHHO-TIOUCKOBASI


http://window.edu.ru/
http://www.math.ru/
http://www.bymath.ne/
http://www.uztest.ru/

crcTeMa
* http://www.problems.ru Kommnbrorepaas MaTeMaTHKa B IIKOJIE

* http://school.msu.ru Marematuka. lllkona. bByaymiee. Caitt yuuresst
marematuku A.B. [lleBkuna

* http://www.etudes.ru MaremaTudeckoe 00Opa30oBaHKE: MPOIILIOE U HACTOSIIEE.
WuTepHeTOMOIMOTEKA 10 METOIUKE MPETOIaBaHNs MaTEMAaTHKN

* http://www.exponenta.ru IToprai Allmath.ru — Bcst maremartrka B ogHOM

MCCTC


http://www.problems.ru/
http://school.msu.ru/
http://www.etudes.ru/
http://www.exponenta.ru/




