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Toscuumenvuas 3anucka

[TporpamMMa 1Mo MateMaTHKE YTiayOJIEHHOTO YPOBHS Il OOYYArOIIUXCS HA YpPOBHE
cpennero obmero oopaszoBanus pazpadborana Ha ocHoBe PI'OC COO ¢ yuéToM COBPEMEHHBIX
MUPOBBIX TPEOOBaHUH, MPEABABISACMBIX K MaTEMAaTHYCCKOMY OOpa30BaHHIO, M TN
poccuiickoro o0Opa3zoBaHus. Peamuzamus mporpamMmbl [0 MaTeMaTHKE OO0ECIeYMBaCT
OBJIAJICHUE KJIIOYCBBIMH KOMIICTCHIIUSIMH, COCTABJISIOIIMMH OCHOBY IS CAMOPa3BUTHSA U
HENPEPBIBHOIO ~ 00pa30BaHHWs, LEJIOCTHOCTh  OOIIEKYJIBTYPHOIO, JHUYHOCTHOIO U
MO3HABATEIBHOTO PA3BUTHS JINYHOCTH O0YYaAIOITUXCSI.

OO0mas xapaktepucTuka yueOHoro npeamera «I'eomerpusp»

['eomeTpust sBisieTCS OOHUM M3 0a30BbIX KYpPCOB Ha YPOBHE CPEAHETO OOIIEro
oOpa3oBaHMsl, TaK Kak 00ecleyrMBaeT BO3MOXKHOCTb M3Y4YEHHS AMCLUUIUIMH €CTECTBEHHO-
Hay4YHON HANpPABJICHHOCTH W INPEAMETOB F'yMaHUTapHOro nukia. ITockosbky jormueckoe
MBIITIEHHE, GOPMUPYEMOE MTPU U3YUEHUH O0YYarOIUMUCS TOHATUHHBIX OCHOB F€OMETPHH,
P JIOKa3aTEJIbCTBE TEOPEM W IOCTPOCHUM LEMOYKH JIOTMYECKHUX YTBEPXKACHHUM IpU
pElIeHMH TeOMETPUYECKHX 3aJady, YMEHHE BbIJBUraTh H ONPOBEPraThb T'MIOTE3bI
HEIMOCPEICTBEHHO MCHOJB3YIOTCS MPH PEIICHUH 33Jad €CTECTBEHHO-HAyYHOIO ILHKIa, B
YaCTHOCTU (PU3NYECKUX 3a]ad.

Henaun n3yvyenus yueOHoro npeamera «I'eomerpus»

Lenb ocBoeHuUs nmporpammbl yueOHOTO Kypca «I eomeTpusi» Ha yriyOl€HHOM ypOBHE —
pa3BUTHE MHAMBUIYyAJbHBIX CIHOCOOHOCTEH O00ydYaromMXCs MpU M3YYEHHWU T'€OMETPUHU, Kak
COCTaBJISOLIECH mpenMeTHOM obnactu «MaTtemaruka U nHdoOpMaTHKa» yepe3 odecrieyeHue
BO3MOKHOCTH IPUOOPETEHUS U MCIOJIb30BaHUs 00Jiee MIyOOKMX F€OMETPUUECKUX 3HAHUN U
AeNCTBUM, cieU(UYHBIX TEOMETPUH, U HEOOXOAUMBIX JIsl YCIEIIHOTO NPOPECCUOHATBHOTO
oOpa30BaHMsl, CBSI3aHHOTO C UCIIOJIb30BAHUEM MAaTEMATHUKH.

[IpuoputeTHpIMH  3a7ayaMu  Kypca TEOMETPHM Ha  yIIIyOJEHHOM  YpOBHE,
PaCIIMPSIONIMMH U YCHIIMBAIOIIUMU Kypc 0a30BOT0 YPOBHSI, SIBISIFOTCSI:

pacIIMpeHne TPEJICTABICHUS O TEOMETPUM KAK YacTU MHMPOBOW KYJIBTYPbl H
(dbopMHpOBaHNE OCO3HAHUS B3aMMOCBSI3U T€OMETPUH C OKPY>KAIOIIUM MUPOM;

dbopMupOoBaHHE MPEJCTABICHUA O MPOCTPAHCTBEHHBIX (PUTypax Kak O BaKHEHIIHUX
MaTeMaTUYECKUX MOJEIAX, IO3BOJIIONIMX OINMCBHIBATh W HW3ydaTb pAa3HBIE SBJICHUS
OKpY>KaroIllero MuUpa, 3HaHUe MOHATUHHOTO anmnapara o paszaeny «CtepeoMeTpus» yueOHOro
Kypca reOMETpHH;

(GopMHpOBaHHE YMEHMS BIAJETh OCHOBHBIMHM MOHATUSIMH O IPOCTPAHCTBEHHBIX
¢urypax 1 uX OCHOBHBIMHM CBOMCTBaMH, 3HaHHE TEOPEM, GOPMYJl U YMEHUE UX IIPUMEHSTb,
YMEHMS I0Ka3bIBaTh TEOPEMBI U HAXOJAUTh HECTAHIaPTHBIE CIIOCOOBI pEIICHUs 3a/1a4;

(opMHpOBaHHE YMEHHs DPACIIO3HABATh Ha YepTekaX, MOJENISIX M B PEATbLHOM MHUPE
MHOTOI'PAHHMKH U TEJIa BPaIEHUs, KOHCTPYUPOBATh T€OMETPUUIECKUE MOJIEIIN;

dbopMupoBaHHE  TMOHUMAaHHUS  BO3MOXKHOCTH  aKCMOMATHYECKOTO  MOCTPOEHUS
MaTeMaTHYECKUX TeOpUl, (OpMUpPOBAHUE MOHUMAHUS POJIU AKCHOMATUKU MPU MPOBEACHUU
pacCyXIeHUN;



dbopMHupoOBaHNEe YMEHHS BIAJETh METOJAMH JOKA3aTeIhCTB M AJITOPUTMOB PEIICHUS,
YMEHHSI MX TMPUMEHSATH, MPOBOAUTH JOKA3aTEIbHBIE PACCYXKICHHUS B XOJ€ pEUICHUs
CTEPEOMETPUYECKUX 3a7a4 U 3aJad C MPAKTHUYECKUM CoJepKaHueM, (GopMUpOBaHUE
MPEACTABICHUS] O HEOOXOIMMOCTH JIOKAa3aTEIhCTB TPU OOOCHOBAHUM MAaTEMaTUYECKHUX
YTBEPKIACHUM U POJIU aKCHOMATHUKH B IIPOBEAECHUU JEAYKTUBHBIX PACCYKICHUN;

pa3BUTHE U COBEPIICHCTBOBAHUE HHTEIUIEKTYaJIbHBIX M TBOPYECKUX CHOCOOHOCTEU
0o0yJaromuxcsi, MO3HaBaTeIbHOM aKTUBHOCTH, HCCIEIOBATEIbCKUX YMEHUH, KPUTUYHOCTHU
MBIIIJICHUS, UHTEpeca K U3YYEHUIO TEOMETPHH;

dbopmupoBanre (GYyHKIIMOHAIBHOM TPaMOTHOCTH, PEJIEBAHTHOM TE€OMETPHUM: yMEHUS
pacrio3HaBaTh MPOSIBICHUS T€OMETPUUYECKUX TMOHATHH, OOBEKTOB U 3aKOHOMEPHOCTEH B
peaTbHBIX KU3HCHHBIX CUTYAIUSIX U TTPU U3YICHUH APYTHX YICOHBIX TPEAMETOB, MPOSIBICHUS
3aBUCUMOCTEN M 3aKOHOMEPHOCTEW, MOJEIMPOBAHUS PEAJbHBIX CUTyalUd, WCCIEHOBAHUS
MMOCTPOEHHBIX MOJIETIEN, MHTEPIPETALUN TOTYYEHHBIX PE3YIbTATOB.

OCHOBHBIMH COJIEp>KaTEeIbHBIMU JTUHUAMU yueOHOTO Kypca «l'eomerpusi» B 10-11
Kiaccax sBIsAOTCA: «I[IpsMble M MIIOCKOCTHM B MPOCTPAaHCTBE», «MHOrorpanHukn», «Tena
BpallleHHs», «BEKTOpBI 1 KOOPJMHATHI B MPOCTPAHCTBE, «J[BUKEHUS B TPOCTPAHCTBEY.

CdopmymupoBannoe Bo ®PI'OC COO tpeboBaHUE «YMETh ONEPUPOBATH MOHATHUIMM,
pEeJIeBaHTHBIMU T€OMETPUU Ha YriyOJEHHOM ypoBHE 00yueHust B 10—11 kimaccax, OTHOCUTCS
KO BCEM COJIEpKaTeIbHBIM JIMHUSM Y4e0HOro Kypca, a GOpMHUpOBAHHUE JIOTUUYECKUX YMEHUMN
pacrpenensiercss He TOJbKO IO COACP)KATENbHBIM JIMHUSIM, HO M MO rojamM OOy4eHUS.
Conepxxanue 00Opa3oBaHUs, COOTBETCTBYIOIIEE NPEAMETHBIM PpE3yJbTaTaM OCBOCHUS
OenepanbHOl  paboyelt  mporpaMmbl, — paclpeieia€HHbBIM 1O  TrojgaM  Oo0yuyeHws,
CTPYKTYpPHUPOBAHO TaKUM 00pa3om, 4TOObI KO BCEM OCHOBHBIM, MPUHITUIIHAIEHBIM BOIIPOCAM
oOydaroryecs 00palaiuch HEOJHOKPATHO. DTO TMO3BOJIIET OPraHU30BaTh OBJIAJCHUE
F€OMETPUYECKHUMHU TOHSITUSMH W HABBIKAMHU TIOCJIEIOBATENIbHO W TOCTYMATENbHO, C
cOOJII0/IEHHEM TIPUHITUIIA PEEMCTBEHHOCTH, @ HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO CUCTEMY
T€OMETPUYECKUX TMpPEACTaBICHUI 0O0ydJaroumxcs, pacmupsis u yriayomss e€, oOpasys
IPOYHBIE MHOKECTBEHHBIE CBSI3U.

[lepexo K M3y4EHUIO TEOMETPUU HA YTIYyOJIEHHOM YPOBHE TTO3BOJISIET:

co3ngaTth ycioBus it auddepeHnranuu 00ydeHUs, TMOCTPOCHHS WHIWBHUIYATbHBIX
o0pa3oBaTeNbHBIX MpPOTrpaMM, OOECIeYUTh YIIyOnEHHOE W3ydYeHHE TEeOMETPUU Kak
COCTaBJIAIONIEH yueOHOro npeamera «MaTeMaTukay;

MOATOTOBUTH OOYJAIOITUXCSI K MPOIODKCHHUIO N3YUEHUSI MATEMATHKHU C YIETOM BBIOOpA
Oynymien mpodeccuu, ooecrieunBasi IPeeMCTBEHHOCTh MKy 0OIHNM 1 TPO(EeCCHOHATEHBIM
00pa3oBaHUEM.

Mecto yueOHOro npeamera «I'eomMmeTpus» B y4eOHOM IJIaHe
Ha uzydenue yuebHOro Kypca «I'eomerpusi» Ha yriayOnéHHOM ypoBHe oTBoamTCs 204
yaca: B 10 kiacce — 102 yaca (3 gaca B Hegenmo), B 11 kimacce — 102 gaca (3 yaca B HeJeio).



Cooeporcanue 0byyenus

10 KJIIACC

IIpsamvie u niockocmu 6 npocmpancmee

OCHOBHBIE TIOHATHSA CTEpPEOMETPUHU. Touka, mNOpsmas, IUIOCKOCTb, IPOCTPAHCTBO.
[lonsiTue 00 aKCMOMATHYECKOM IOCTPOCHHHM CTEPEOMETPUHU: aKCHUOMBbI CTEPEOMETPUU U
CJIEACTBUS U3 HUX.

B3anmHO€ pacrionokeHue NpsMbIX B IPOCTPAHCTBE: MEPECEKAIOIINECS, NAPAIUIETBHBIE U
ckpewmuBaromuyecss npsmele. [lpu3zHakym ckpemmBarommxcs npsameiX. [lapamienbHOCTh
NpSMBIX M IUIOCKOCTEW B IIPOCTPAHCTBE: IMAapajUlesibHbIE MpsAMbIE B IPOCTPAHCTBE,
MApAJUIEIIBHOCTh TPEX MPSAMBIX, NApPAUIEIBHOCTh MPSIMOM WU IUIOCKOCTHU. llapamnensHoe u
[EHTpaAJIbHOE MPOEKTUPOBaHUE, N300pakeHne ¢uryp. OCHOBHBIE CBONCTBA MapajuieIbHOTO
npoektupoBanus. M3oOpaxenue ¢uryp B MmapajuleIbHOW  TPOEKIMU. YTl  C
COHAIIPABJICHHBIMU CTOPOHAMHM, YIOJ MEXIY IPAMBIMUA B mpocTpaHcTBe. [lapamnenbHOCTh
IJIOCKOCTEN: MapasulesibHbIe INIOCKOCTH, CBOMCTBA NapajuieIbHbIX IIIOCKOoCTeN. [IpocTeimue
MPOCTPAHCTBEHHbIE (UTYPhl HA IIOCKOCTH: TETpasAp, Napajliesienunesl, MOCTPOSCHUE
CEYECHUH.

[lepneHaUKYyISIPHOCTh MNOPSIMOM M IUIOCKOCTU: MEPHEHAMKYJISIPHBIC TMPSIMBIE B
MPOCTPAHCTBE, NPSIMbIE TMApPAJJICTbHBIE W TMEPHNEHIUKYISPHbIE K TIJIOCKOCTH, MPU3HAK
MEPIICHIUKYJSIPHOCTH TPSIMOM M IUIOCKOCTH, TEOpemMa O MPsSMOW NEPHEHIUKYIAPHON
m10cKocT. OpTOroHaNBHOE MPOEKTUPOBAHUE. [IepIIEeHIUKYIISIp U HAKJIIOHHBIE: PACCTOSIHUE OT
TOYKM JI0 IJIOCKOCTH, PACCTOSHHE OT MPSMOM A0 IUIOCKOCTH, MpPOEKUUs (QUryphl Ha
IJIOCKOCTh. [lepneHauKyIsIpHOCTh IIIOCKOCTEW: MPHU3HAK NEPHNEHAUKYJISAPHOCTH JBYX
IIocKocTer. Teopema o TPEX NMEPHEHAUKYIISIPaXx.

Yrael B IPOCTPAHCTBE: Yrojl MEXAY MPSIMOM M IUIOCKOCTBIO, JBYTIPAaHHBIM yIOJI,
JUHEWHBIM Yroa ABYIPAaHHOTO yria. TpEéXrpaHHbli M MHOTrorpaHHbie yribl. CBOMCTBa
IJIOCKUX YIJIOB MHOTOTPAaHHOTO yriia. CBOKMCTBA INIOCKUX U IBYTPAHHBIX YTIIOB TPEXTPAHHOTO
yraa. TeopemMbl KOCUHYCOB U CUHYCOB JIJIsl TPEXTPAHHOIO YIJIA.

Mnozcoepannuxu

Buabl MHOrOrpaHHUKOB, pa3BEPTKAa MHOrOrpaHHuKa. lIpusma: n-yrosbHas mnpusMma,
npsiMasi 1 HaKJIOHHAs MPU3MBbI, OOKOBAas U MOJIHAs MOBEPXHOCTH Mpu3Mebl. [lapamnenenunesn,
IIPSMOYTOJIBHBIA MapaJyIeenuIlel U ero cBorcrBa. Kpardaiiine myTh Ha NOBEPXHOCTH
MHOTOTpaHHHKA. Teopema Dunepa. [IpoctpanctBennas teopema Iludaropa. [lupamuna: n-
yrojabpHas MUpaMHia, MpaBWIbHAS W ycedéHHas mupamubl. CBoiicTBa pédbep W OOKOBBIX
rpaHell NpaBWIbHOM nuUpaMuibl. [IpaBWIIbHbIE MHOTOTpaHHUKH: MpaBUJIbHAS MpHU3Ma U
MpaBUJIbHAS MUPAMUIA, TIPABUIIbHAS TPEYTOIbHAS MUPAMUIA ¥ TPABWIIBLHBIN TETpadap, KyO.
[IpencraBiienne 0 MpaBUIbHBIX MHOTOTPAHHUKAX: OKTA3Ip, AOJIECKA3AP U UKOCASP.

Boluncienue 31eMeHTOB MHOTOTPaHHUKOB: pEOpa, quaronainy, yrisl. [lnomans 60koBoi
IIOBEPXHOCTU U MOJHOM MOBEPXHOCTH NPSIMOM IMPHU3MBI, IUIONIAJAb OCHOBAaHUM, TEOpEMA O
OOKOBOM MOBEPXHOCTU IpsAMOM mpu3Mbl. [Lomiaas O0KOBOM MOBEPXHOCTH M MTOBEPXHOCTH
MPABWIBHOW MUPAMU/IBI, TEOPEMA O IUIOMIAANA YCEUYEHHON TUPaAMHUIBI.

CummMeTpus B MPOCTPAHCTBE. DJIEMEHTHl CHMMETPUU IMPABWIBHBIX MHOTOIPAHHUKOB.
CumMeTpus B TpPaBWIbHOM MHOTOTPAHHHMKE: CHUMMETPHSl MHapaJUleeNuIea, CUMMETPHS
MPAaBUJIbHBIX MTPU3M, CHMMETPHS ITPABUILHOW TUPAMU/IBI.

Bexmopul u koopounamel 6 npocmparcmee



[TonsTHS: BEKTOp B IPOCTPAHCTBE, HYJIECBOM BEKTOP, JJIMHA HEHYJIEBOTO BEKTOPA,
BEKTOPBI KOJUIMHEAPHBIE, COHAIIPABICHHBIE W MPOTUBOIOJIOXHO HANPABJICHHBIE BEKTOPBI.
PaBeHCcTBO BEKTOpOB. JIEHCTBUS C BEKTOPAMH: CIIOKEHHE UM BBIYMTAHHE BEKTOPOB, CyMMa
HECKOJIbKHUX BEKTOPOB, YMHOXKEHHE BEKTOpa Ha 4ucio. CBOICTBA CIOXKEHHUS BEKTOPOB.
CBolicTBa YMHOXEHHSI BEKTOpa Ha 4yucio. IloHsTHe KOMIUIaHapHbIE BEKTOpPHI. Ilpu3Hak
KOMIUIAaHAPHOCTU TPEX BEKTOpOB. [IpaBuio mapamienenunena. Teopema o pasiokKeHUU
BEKTOpa MO TPEM HEKOMIUIAHApHBIM BekTOopam. [IpsiMoyrosibHas cucTeMa KOOpJIMHAT B
npoctpanctBe. Koopaunatel BekTopa. CBsI3b MEXAYy KOOpJAMHATAMHM BEKTOpAa U
KOOpJIMHATAMH TOYEK. YTOJI MEXKy BeKTopamMu. CKaISIpHOE NPOU3BEICHUE BEKTOPOB.

11 KIIACC

Tena epawenus

[ToHsATHA: HHIMHIpPUYECKAsh MOBEPXHOCTh, KOHUYECKAs TOBEPXHOCTh, cdepuueckas
MMOBEPXHOCTh, 00pa3yrolIre MOBEpXHOCTEH. Tena BpalleHus: MWINHIP, KOHYC, YCEUEHHBIN
KOHYC, cdepa, map. BzaumHoe pacnonoxxenne chepbl U MIOCKOCTH, KacaTelbHas MIOCKOCTh
K chepe. M3o0paxenue Ten BpalleHUs Ha TUIOCKOCTU. Pa3BEépTka HMIMHApA M KOHYCA.
CummeTtpust cdepsl U 1mapa.

O0bEéM. OcHoOBHBIE cBOMCTBa 00BEMOB Ten. Teopema 00 00bEME MHPSIMOYTOJIBHOTO
napasienenunena u cieactsus u3 He€. OObEM NpsIMON M HAKJIIOHHOW MPU3MBbI, HIWJIUHJPA,
nupamMuibl 1 Konyca. O0OBbEM 11apa U IapOBOTO CErMEHTA.

KomOunanuu ten BpamieHus U MHOrorpaHHukoB. [Ipu3ma, BnucaHHass B IUJIUHID,
onucaHHas okojo unHapa. [lepeceuenue cheprl u mapa ¢ miockoctero. Kacanue mapa u
chepsl TIOCKOCTHIO. [lOHSATHE MHOTOrpaHHHKA, OIKMCAHHOTO OKOJIO cdeprl, cdepsl,
BIICAHHON B MHOTOTPAHHHK WJIM TEJIO BPAIICHUSI.

[Inomaas MOBEPXHOCTH MUJIMHAPA, KOHYca, Momaab chepol u e€ yacrend. [logobue B
npoctpancTBe. OTHoUIeHHE O00BEMOB, IUIOMAACH MMOBEpXHOCTEH MOJOOHBIX (UTYp.
[IpeoOpazoBanue moaoOusi, romoTeTHs. PelieHue 3aay Ha MIOCKOCTH C UCIOJIb30BAaHUEM
CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoeHue ceueHH! MHOTOTPAaHHUKOB M T BpalleHUs: CEUYCHUS UWIUHIpa
(mapaJyieTbHO W TEPHEHIUKYJISIPHO OCH), CEYEHUs KOHyca (MapaiyiebHble OCHOBAHUIO U
MPOXO/IAIINE Yepe3 BEPIINHY), CEUCHHUS IIapa, METOJIb TOCTPOCHUSI CEUEHUI: METO/I CIIEJIOB,
METO/] BHYTPEHHETO IPOCKTUPOBAHUSI, METO/I IEPEHOCA CEKYIIEH MIOCKOCTH.

Bexmopul u koopounamel 6 npocmparcmee

Bektopelt B mpocTtpancTBe. Omepanuu HajJ BEeKTOpamMu. BeKTOpHOE YMHOXKEHHE
BeKTOpoB. CBOHCTBa BEKTOPHOTO YMHOKEHHs. IIpsimoyronbpHas cucrema KOOpAMHAT B
npoctpancTBe. Koopaunatel BekTopa. Pasznoxenue Bektopa mo 6asucy. KoopauHaTHO-
BEKTOPHBIA METO/I IPU PELIEHUN TEOMETPUUECKHX 3a]ay.

euoicenus 6 npocmpancmee

JBuxenuss mpocrpaHcTBa. OtoOpakenus. JIBuxkeHus U paBeHCTBO ¢uryp. OOiue
CBOMCTBA JIBMKCHUM. BUIBI IBMKEHUI: TTAPAIUIETBHBIN NIEPEHOC, IEHTPAJIbHASI CUMMETPU,
3epKajbHasi CUMMETpHUs, TTOBOPOT BOKPYT mpsimoit. [IpeoOpazoBanus momodus. Ilpsmas u
cdepa Diinepa.



Inanupyemvie pezynomamsi oceoenusi yuebnoeo xypca «l'eomempusy (yenyonenuwlii
VpOo8eHb) Ha YPOBHe cpedHe20 0Oue20 00pa3oeaHus

Jluunocmmuule pezynomamoi

1) rpaxkaaHCKO€ BOCTIMTaHUE:

c(OPMHUPOBAHHOCTh TPAXKIAAHCKON TMO3MIMU OOYy4YaIOIIErocss KaK aKTUBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCUIMCKOr0 OOLIECTBA, MIPE/ICTABIIEHNE O MATEMAaTHYECKUX OCHOBAX
(YHKITMOHUPOBAHUS PA3IUUHBIX CTPYKTYD, SBJICHHUH, MPOIEAYp TPa’kKJIaHCKOTO OOIIeCcTBa
(BBIOOpHI, OMPOCHI U IPYroe), yMeHUue B3auMOEHCTBOBATh C COIIMAIbHBIMU UHCTUTYTAMU B
COOTBETCTBHHM C UX PYHKIMUSIMU U Ha3HAYCHUEM;

2) NaTpUOTHYECKOE BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTh POCCUICKOM TPaXKTAHCKON WIEHTUYHOCTH, YBAXKEHUS K MIPOILJIOMY
U HAaCTOSIIIEMY POCCUHCKOM MaTeMaTHUKH, IIEHHOCTHOE OTHOUIEHHWE K JIOCTHXKECHHSIM
POCCHMCKUX MAaTEMATUKOB U POCCUUCKOW MAaTeMaTHUYE€CKOW IIKOJIBI, MCIOJIb30BAHUE JTHUX
JOCTIKEHUM B IPYTUX HayKaX, TEXHOJOTUAX, chepax SKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHWE JyXOBHBIX IIEHHOCTEW POCCHUHCKOrO Hapoaa, CGHOPMHUPOBAHHOCTh
HPABCTBEHHOI'O CO3HAHUS, HJTHUYECKOrO0 TIOBEJCHMS, CBSI3aHHOTO C MPAKTUYECKUM
MIPUMEHEHUEM JIOCTUKEHUM HAYKHU U JAeSTEILHOCThIO YU€HOT0, OCO3HAHWE JTUYHOTO BKJIaja B
MOCTPOEHUE YCTOMYUBOTO OYyILIETO;

4) 3CTeTUYECKOE BOCITUTAHHUE:

ACTETUYECKOE  OTHOIICHWE K MHUpPY, BKJIIOYas OCTETHKY  MaTeMaTUYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/Jay, pEIICHUW, pacCyKIECHUH, BOCHPUUMYHMBOCTh K
MaTeMaTUYECKUM acCIleKTaM pa3jInYHbIX BUJOB UCKYCCTBA;

5) ¢u3nUeckoe BOCIUTAHUE:

c(OPMHUPOBAHHOCTh YMEHHS TMPUMEHSTh MaTeMAaTHYeCKHE 3HaHUS B HMHTEpecax
3I0pOBOro M 0e30macHOro o0pa3a KM3HHU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3/I0POBBIO
(3mopoBoe nMUTaHKe, COATAHCUPOBAHHBIN PEKUM 3aHATUN U OTIBIXA, perylisipHas puzndeckas
aAKTUBHOCTD), (DU3MUECKOE COBEPIIICHCTBOBAHUE MPHU 3aHIATHUIIX CIIOPTHUBHO-03/I0POBUTEILHON
NEATEIIbHOCTHIO;

6) TpyZlOBOE BOCIIUTAHHE:

TOTOBHOCTbH K TPYAY, OCO3HaHUE IIECHHOCTH TPYAOII00US, MHTEPEC K Pa3InIHbIM chepam
po)eCCHOHATEHOM JIEATETLHOCTH, CBI3aHHBIM C MATEMATHKON U €€ IPUIIOKCHUSIMU, YMECHUE
COBEpINIaTh OCO3HAHHBIA BBIOOP Oymymied mnpodeccur W peaan30BBIBATH COOCTBEHHBIC
KU3HCHHBIC TIJIaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MAaTE€MaTUYeCKOMY OOpa3OBaHHIO U
caM000pa30BaHUIO HAa TPOTSHKCHUH BCEW JKU3HU, TOTOBHOCTh K AKTHBHOMY YYacTHIO B
pPELIEHNH MPAKTUYECKHUX 3a7a4 MAaTEMAaTUYECKON HAITPABICHHOCTH;

7) SKOJIOTUYECKOE BOCITUTAHUE:

c(OPMHUPOBAHHOCTh 3KOJIOTMUECKOW KYJIbTYphl, MOHMMAaHUE BIUSHUS COIMAIBHO-
SKOHOMHMYECKHX MPOLECCOB HA COCTOSIHUE MPUPOJHOW W COLMAIBHOM Cpellbl, OCO3HAHUE
rJI00aNbHOTO  XapakTepa HSKOJOTMYECKUX MpoOJieM, OpUEHTalMs Ha NpPUMEHEHUE
MaTeMaTUYECKUX 3HAHUH JIJIs pEIICHUs 33]1a4 B 001aCTH OKPYKAIOIIEH Cpe/ibl, MIIaHUPOBAHUE
MMOCTYIKOB M OLIEHKU WX BO3MOXKHBIX MOCIEACTBUMN JIJIsl OKPY>KAIOIEH CPe/Ibl;

8) IEHHOCTH Hay4YHOTO IMO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH U OOIIECTBEHHOM MPAKTUKHU, IOHUMAaHUE MAaTEMAaTUYECKON HAYKH KaK chepsl



YeJI0BEUCCKOM ACATCIIBHOCTH, JOTAIlOB ee pasBUTHA MW 3HAYUMOCTH OJIsI Pa3BUTHUA
OUBUIIN3allMd, OBJAaACHUC A3BIKOM MAaTCMATHKHM H MaTEeMaTHUUYECKOM Ky.]'[LTypOﬁ KakK
CpCaACTBOM IIO3HAHUA MHPA, TOTOBHOCTb OCYHICCTBIIATH IPOCKTHYIO U HMCCIICAOBATCIBCKYIO
ACATCIIBHOCTb MHAUBUYAJIbHO U B I'PYIIIIC.

Memanpeomemmuvie pe3yromanol

[To3HaBaTeIbHBIC YHUBEPCAIbHBIC yUeOHBIC ISHCTBHS

bazoBnlie 1orHYecKkue IeUCTBUS:

BBISBIIATh M XapaKTePU30BaTh CYIICCTBCHHBIC MPU3HAKA MATEMAaTHYECKUX OOBEKTOB,
MOHSTUN, OTHOIIEHUH MEXAY TMOHATUAMH, (QOPMYIUPOBATH OMPENCICHUS TOHSITHH,
yCTaHABJIMBATh CYIIECTBEHHBIM MPU3HAK KIAacCHU(UKAIIMU, OCHOBAaHUS Il 0OOOIICHUS U
CpaBHEHUS, KPUTEPHUH MPOBOAUMOTO aHAIIN3A;

BOCIIPUHUMATh, (POPMYIHUPOBATH U MPEOOPA3OBBIBATH CYKACHHS: YTBEPAUTEIbHBIE U
OTpUlIATETIbHBIC, €IUHUYHBIC, YACTHBIC U 00IIUE, YCIOBHBIC,

BBISIBIISITh MAaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U MPOTHUBOPEYUS B (haKkTax,
JTAHHBIX, HAONIOMCHUSIX U YTBEPXKICHUSX, TNpeajiaraTtb KPUTEPUU ISl BBISBICHUS
3aKOHOMEPHOCTEN Y IMTPOTUBOPEYUHIL;

JIeNaTh BBIBOJIBI C HMCTOJB30BAHMEM 3aKOHOB JIOTUKH, NETYKTUBHBIX M WHIYKTHBHBIX
YMO3aKIIOYCHH, YMO3aKITIOUEHU TI0 aHAIOTHH;

MIPOBOJIUTH CAMOCTOSITENIEHO J0KA3aTeIhCTBA MAaTEMAaTUUECKUX YTBEPKICHUN (TIPSIMBbIC
1 OT MPOTHBHOTO), BHICTPAWBATh apTyMEHTAIIMIO, TIPUBOIUTH IIPUMEPHI M KOHTPIIPUMEPHI,
000CHOBBIBaTH COOCTBEHHBIC CY)KJICHHSI U BHIBOJIBI,

BBIOMpATh CHOCOO pemieHus y4eOHOW 3ajauu (CpaBHUBATh HECKOJIBKO BapHUaHTOB
penieHus, BbIOMpaTh HauOoyiee MOAXOMASIIUNA C YYETOM CaMOCTOSITENIbHO BBIJICTICHHBIX
KPUTEPHUEB).

bazoBsbie nccienoBaTenbcKre JEHCTBUA:

UCIIOJIb30BaTh  BOMPOCHI ~ KAaK  MCCIIEOBATEIbCKUNA  WHCTPYMEHT  TO3HAHUA,
dbopMynupoBaTh BOMPOCHI, (GUKCUPYIOIIME MPOTUBOpEUYUEe, MpoOieMy, YCTaHABIUBATh
HMCKOMOE U JTaHHOE, (HOPMHUPOBATH TUTIOTE3Y, APTYMEHTHPOBATH CBOIO MTO3HIINIO, MHEHUE;

MPOBOJIUTH CaMOCTOSITEIPHO CIUIAHUPOBAHHBIM JKCIIEPUMEHT, HCCJICIOBAHHUE TIO
YCTaHOBJICHUIO OCOOCHHOCTEH MaTEeMaTHUECKOro OOBEKTA, SIBJICHUS, MPOIECCa, BBISIBICHUIO
3aBUCUMOCTEHN MEXTy 00BEKTaMH, SIBICHHUSIMU, TIPOIECCAMU;

camMocTosITeNbHO  (hopMynupoBaTh 00OOIIEHUS W BBIBOABI 1O  pe3yJbTaTam
MPOBEAEHHOTO HAOMIOJCHHS, WCCIEIOBAHMs, OLIEHHWBATh JIOCTOBEPHOCTH MOJTYYECHHBIX
PE3yNbTaTOB, BHIBOJIOB M 0000IIIEHNUIA;

IPOTHO3UPOBATh BO3MOKHOE Pa3BUTHE MPOLIECCA, a TAKXKE BBIIBUTATh MPEITOI0KEHUS
0 €ro pa3BUTUU B HOBBIX YCIOBHUSIX.

Pabora ¢ undopmariueii:

BBISIBIISITD 1€(PUIIMTHI HHPOPMALIMH, TaHHBIX, HEOOXOAUMBIX ISl OTBETA HA BOTIPOC U JIJIS
peuieHus 3a1a4u;

BbIOMpaTh MHGOPMAIMI0 HM3 KMCTOYHUKOB PA3MYHBIX THUIIOB, AHAIU3UPOBATH,
CUCTEMATHU3UPOBATh W HWHTEPIPETUPOBATH HWH(OpPMAIMIO pa3IWYHBIX BHIOB U (HopM
MPEACTABJICHHUS;

CTPYKTYpUpPOBaTh HMH(POpPMALUIO, TPEACTaBIATh €€ B  pa3lIuyHbIX (opmax,
WJUTFOCTPUPOBATH TpaPUIeCcKu;



OLICHMBATh HAAEKHOCTh HMHPOpPMAIMU IO CaMOCTOSATEIBHO CPOPMYITUPOBAHHBIM
KPUTEPHSIM.

KoMMyHHKATHBHBIC YHUBEpPCAIbHBIC yUEOHBIE ICHCTBUS

OO0uienue:

BOCIIPUHUMATH U (HOPMYIHPOBATH CYXKJACHHUS B COOTBETCTBHH C YCJIOBUSMH M LIETSIMU
OOIIeHHMSI, SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUYKY 3PEHHS B YCTHBIX U IMHCbMEHHBIX
TEKCTax, JaBaTh IMOSICHCHHS IO XOJYy PpCIICHHS 3aJayd, KOMMCEHTHPOBATh ITOJYYCHHBIH
pe3yJIbTaT;

B X07ic 00CY’)K/JICHHUS 3a/JaBaTh BOIPOCHI IO CYIIECTBY 0OCYKIaEMOW TEMbI, MPOOJICMBI,
pelnraeMoii 3a1auu, BBICKa3bIBaTh UJICH, HAIICJICHHBIC Ha IIONCK PEIICHUs, COITOCTABIIATH CBOU
CYXICHHUSI C CY)KIICHUSIMHU JIPYTHX YIYACTHHKOB JHAJIOTa, 0OHAPYKUBATh PA3JINIHE U CXOJCTBO
MO3UINH, B KOPPEKTHOH (hopMe (OpMYyJIMPOBATh Pa3HOTIIACHS, CBOM BO3PAKCHUS;

MIPENICTaBIIATh PE3yJIbTAThl PEHICHHS 33JIa4M, SKCIICPUMEHTA, UCCIICIOBAHMS, TIPOEKTa,
CaMOCTOSITCNIFHO BBIOMpATh (HOpMAT BBICTYIUICHHUS C Y4YETOM 3ajad MpE3CHTAIlMH U
0COOEHHOCTEH ayIUTOPHH.

PerynaruBHbie yHUBEpCAIbHBIC YICOHBIC TCHCTBUS

Camoopranuzanus:

COCTaBIISITH IUIAH, aITOPUTM pEIICHHs 3aJla4H, BHIOUpATh CIOCOO PEIICHUs C Y4ETOM
MUMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATH
BApUAHTHI pEIIEHUN C YYETOM HOBOM MH(OpMAIUK.

CaMOKOHTPOJIb, IMOLIMOHALHBIN WHTEJIEKT:

BJIQJICTh HAaBBIKAMHU T[1O3HABATEIbHOU pPEQIIEKCUU KaK OCO3HAHUS COBEpIIAEMBIX
JEUCTBUN U MBICIUTEIBHBIX MPOIIECCOB, UX PE3YJIbTATOB, BIAJETh CIIOCOOAMH CaMOTIPOBEPKH,
CaMOKOHTPOJISI IIPOIECCa U pe3yJibTaTa PelIeHHs] MaTeMaTH4YeCKOU 3a1a4u;

NPEeNBUAECTh TPYJHOCTH, KOTOPbIE MOTYT BO3HMKHYTH MPHU PEUICHUU 337a4Hd, BHOCUTh
KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX 00CTOATENBCTB, IAHHBIX, HAMIEHHBIX OIIUOOK,
BBISIBIIEHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE pE3yJbTaTa I€IM M YCJIOBHUSIM, OOBSCHATH MNPUYUHBEI
JOCTUKCHHSI WM HEIOCTIKEHUS PEe3yNbTaTOB JIEATEIbHOCTH, HAXOAWTh OIIMOKY, /1aBaThb
OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBmecTHas €SI TENbHOCTB:

MOHUMATh U UCTOJIH30BaTh MPEUMYIIECTBA KOMAHIHON U MHANBUAYAIbHON pabOThI IPU
pelleHny y4eOHBIX 3a/Jay, NPUHUMATh IIeJIb COBMECTHOW JAEATEeIbHOCTH, IJIAHHUPOBAThH
OpraHMU3aII0 COBMECTHOM paboThI, paclpenessTh BUAbI paboT, 10roBapuBaThCs, 00CYXK1aTh
polLiecC U Pe3ysibTaT padboThl, 00001IaTh MHEHUS HECKOJIBKUX JIOEH;

y4acTBOBATh B IPyNMoBbIX (popMax paboThl (00CYXAeHUS, OOMEH MHEHUM, «MO3TOBBIC
IITYPMbD» U UHBIE), BBIMOJHATH CBOIO YacTh pabOThl U KOOPAMHUPOBATH CBOM JIEUCTBHUSI C
IPYTUMHU 4IEHAMH KOMaH[bl, OLIEHHBAaTh Kaue€CTBO CBOETO BKJIAJa B OOUIMH MPOIYKT IO
KpUTepusiM, chOpMYITUPOBAHHBIM YUACTHUKAMU B3aUMOICUCTBHSI.

IIpeomemmnule pezyromamol

K konmy 10 kiacca oOyyaronuiicss HayquTcs:

CBOOOIHO ONEpPUPOBATh OCHOBHBIMU MOHSATUSIMU CTEPEOMETPHUH MPH PEIICHUU 3a7a4 U
IIPOBEICHUH MaTEMaTHUYECKUX PACCYKICHH;



MIPUMEHSATH AKCUOMBI CTEPEOMETPHUH U CIICJCTBUS U3 HUX MPU PEIICHUU TEOMETPUUECKIX
3ajady;

KJIaCCU(PUIIUPOBATh B3aUMHOE PACIOJIOKEHUE MPAMBIX B IMPOCTPAHCTBE, MJIOCKOCTEH B
MPOCTPAHCTBE, NPSMBIX U IJIOCKOCTEH B MPOCTPAHCTBE;

CBOOOHO OIEpPHPOBATh MOHSATHUSMH, CBSI3AHHBIMU C YTJIaMH B TIPOCTPAHCTBE: MEXIY
NPSIMBIMU B TIPOCTPAHCTBE, MEXKIY MPSAMON U TUIOCKOCTBIO;

CBOOOJTHO OIIEPUPOBATH MMOHATHSIMH, CBI3aHHBIMUA C MHOTOTPaHHUKAMU;

CBOOOJHO pacro3HaBaTh OCHOBHBIE BHUIBl MHOTOTPAaHHUKOB (MIpH3Ma, MUPAMHIA,
MPSAMOYTOJIbHBIN Napaijiesienune, Kyo);

KJIaCCU(PUITUPOBATH MHOTOTPAHHUKH, BRIOMpAsi OCHOBAHUS JJIs1 KJIACCU(PUKAIINY;

CBOOOJHO OMEPUPOBATH TMOHSATUSMHU, CBSI3aHHBIMH C CEUEHHEM MHOTOTPAHHUKOB
IJIOCKOCTBIO;

BBITIOJIHSTH MapajuIeIbHOE, IIEHTPAIIBHOE U OPTOTOHAJILHOE MPOSKTUPOBAHUE PUTYDP Ha
MJIOCKOCTh, BBITIOJIHATH H300paXkeHus (hUryp Ha MiIoCKOCTH;

CTPOUTH CEYEHHUSI MHOTOTPAHHUKOB PA3JIMYHBIMU METOJIAMU, BBHITIOJHATH (BHIHOCHBIC)
MJIOCKUE YePTEkKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYD: BUJ CBEPXY, COOKY, CHU3Y;

BBIYUCIIATh ITUIOMIAAM  TOBEPXHOCTEH MHOTOTPAaHHUKOB (Mpu3Ma, NUpamMuia),
reOMETPUUYECKUX TeJl C MPUMEHEHHEM (popmyT;

CBOOOJHO OMNEpPUpPOBATh MOHATHSIMH: CHUMMETPHS B MPOCTPAHCTBE, IIEHTP, OCh H
MJIOCKOCTh CHMMETPHH, IIEHTP, OCh U TIIOCKOCTh CHMMETPUH (DUTYPHI;

CBOOOHO OMEPUPOBATh MOHATHUAMHU, COOTBETCTBYIOIIMMHU BEKTOpPaM M KOOpPJIWHATaM B
MPOCTPAHCTBE;

BBITIOJTHSTH JICWCTBHS HA/l BEKTOPAMH,

pemarh 3aJadyd Ha JJOKa3aTelbCTBO MAaTEeMaTHYECKUX OTHOIICHUW M HAXOXKJICHUE
r€OMETPUYECKUX BEJIMYMH, IPUMEHSISI U3BECTHBIC METOMbI MPU PEIICHUH MaTeMaTUYeCKHUX
3aJ1a4y MOBBIIIEHHOTO U BHICOKOTO YPOBHS CIIOKHOCTH;

NPUMEHATh MPOCTEUIITNE MPOrPaMMHBIE CPEJCTBA U AJICKTPOHHO-KOMMYHHUKAITMOHHBIC
CUCTEMBI TIPY PEIICHUU CTEPEOMETPUIECKHX 3a]1aY;

U3BIIEKATh, TPE0OPA30BBIBATh U HHTEPIPETUPOBATH MHPOPMAITUIO O TIPOCTPAHCTBEHHBIX
reoMeTpUUYeCKuX PUrypax, mpeacTaBIeHHYIO Ha YepTeKaxX U PUCYHKAX;

MIPUMEHSTH MMOTYyYEHHBIC 3HAHUS Ha TPAKTUKE: CPAaBHUBATh U aHAJTU3UPOBATH PEATbHBIC
CUTYaIlM¥, TPUMEHSATh U3YYCHHBIC TTOHATHS B MPOIECCE MOMCKA PEIICHUS MAaTeMaTHYEeCKU
chopMyIMPOBAHHON TIPOOJIEMbI, MOJECIMPOBATh PEAbHBIC CUTYyallMd Ha SI3bIKE T€OMETPHH,
UCCIIEIOBATh MOCTPOCHHBIE MOJIETH C UCIIOJIb30BAHUEM F€OMETPHUUECKUX OHATUN U TEOPEM,
anmapara anreOpbl, pemarb MNPaKTHUYECKHE 3aJadyd, CBSA3aHHBIE C HAXO0XKJICHUEM
T€OMETPUUYECKUX BEJINYHH;

UMETh TIPEICTABJICHUsI 00 OCHOBHBIX dTanax pa3BUTHS T€OMETPHH KaK COCTaBHOM YacTh
dbyHIaMeHTa pa3BUTHS TEXHOJIOTHIA.

K koniy 11 kimacca oOy4aromuiicss Hay9uTCs:

CBOOOJHO ONEPUPOBATH MOHATUSMH, CBS3aHHBIMU C LWIMHIPUYECKON, KOHHUECKOU U
ceprueckoil MOBEPXHOCTIMH, OOBICHATH CIIOCOOBI OTYyYEHUS;

OTIEpUPOBATH MOHATHIMH, CBSI3aHHBIMH C TEJIaMU BpALICHUS: LHUIMHIPOM, KOHYCOM,
cdepoii u mapom;



pacrno3HaBaTh Tejla BpalleHus (IUIMHAP, KOHYC, cdepa u map) U 0ObIACHATH CIIOCOObBI
MOJIyYEHUs TEJ BPAIICHHUS;

KJIaCCU(PUIIUPOBATH B3aUMHOE PACIOIOKEeHHE Chepbl U INIOCKOCTH;

BBIUUCIIATh BEJIMYMHBI 3JIEMEHTOB MHOTOTPAHHHUKOB M TeNl BpalleHHUs, OObEMBI U
IJIOMIAM TOBEPXHOCTEH MHOTOTPAaHHUKOB M TeJl BPAILEHHUS, TEOMETPUUYECKHX TeNl C
MpuMeHeHueM (popmy;

CBOOOHO OMEPUPOBATHh MOHITHUSIMH, CBSI3aHHBIMH C KOMOWHAITUSIMHU T BpAICHUS H
MHOTOTPaHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIN B chepy M omucaHHbII 0KoIIO cdepsl, chepa,
BIIMCAaHHAsl B MHOTOTPAHHUK WJTU TEJIO BPAIICHHUS,

BBIUMCIISITH COOTHOIIEHUSI MEXAY IJIOMAASIMH TTOBEPXHOCTEH M 00bEMaMU MOAOOHBIX
TEI;

n300paxaTh H3y4yaemble (UTYphl, BBINOJIHATH (BBIHOCHBIE) IUJIOCKHE YEPTEXKHU U3
PUCYHKOB NPOCTBIX OOBEMHBIX (UTYp: BUJA CBEPXY, COOKY, CHU3Y, CTPOUTbH CEUEHHUS Tel
BpallleHUs;

U3BJIEKaTh, MHTEPIPETUPOBATH U IPEOOPA30BbIBATH HHPOPMAIUIO O IPOCTPAHCTBEHHBIX
reOMEeTPUUYECKUX (PUTypax, MPeACTaBIECHHYIO Ha YepTeKaxX U pUCYHKaX;

CBOOO/IHO ONEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITIOJHSATH ONEPALNU HAJ BEKTOPaMU;

3a/1aBaTh INIOCKOCTh YPAaBHEHHEM B JIEKAPTOBOM CHCTeMEe KOOPAMHAT;

pemaTth TEOMETpUYECKHEe 3a7aud Ha BBIYUCICHHE YIJIOB MEXIYy TMPSMBIMH U
MJIOCKOCTSIMU, BBIYMCIICHUE PACCTOSHUN OT TOYKH JI0 IJIOCKOCTH, B LI€JIOM, Ha IPUMEHEHHE
BEKTOPHO-KOOPAMHATHOTO METO/A MPH PEIICHUH;

CBOOOHO OTIEpUPOBATH MOHITHSIMH, CBSI3aHHBIMU C JBUKCHHEM B MIPOCTPAHCTBE, 3HATH
CBOMCTBA JIBUKCHUIM;

BBIMOJIHATh W300paXKEHWsI MHOTOTPAHHUKOB M TEJ BpAILlEHUS MpU Napajuie]bHOM
HEepeHOCe, LEHTPaJbHOW CUMMETPUH, 3€pPKaJbHONM CHMMETPUHM, IMpPH IOBOPOTE BOKPYT
npsAMOH, TTpeoOpa3oBaHUs MOI00US;

CTPOUTDH CEUEHUS MHOTOTPAHHUKOB M TEJl BPAIlIEHUsI: CEUCHUS IIIUHpa (MapajieIbHO
U MEPIIEHIUKYIISIPHO OCH), CEYEHUs KOHYca (MapalijiesIbHble OCHOBAHUIO U MPOXO/ISIIUE YEPe3
BEpUIMHY), CEUECHHMSI 111apa;

MCIIOJIb30BAaTh METOJIbI TOCTPOEHUSI CEYEHUH: METOJ CJEIOB, METOJ] BHYTPEHHETO
MIPOEKTUPOBAHMSI, METOJI IEPEHOCA CEKYIIEH MITOCKOCTH;

JI0Ka3bIBaTh T€OMETPHUUECKHUE YTBEPKIACHHUS,

NPUMEHSTh TeOMETpUYecKhe (aKThl [ pEIICHUS CTEPEOMETPUUYECKUX 3ajad,
MPEIOoJIararoinX HECKOJIBKO IIaroB PEIICHUs, €CIIM YCIOBUS MPUMEHEHUS 3a/1aHbl B SIBHOU
1 HesBHOU (hopwme;

pemaTh 3aJadyd Ha JOKAa3aTelbCTBO MaTEeMaTHYECKUX OTHOIIEHUHA W HAXOXKJICHUE
r€OMETPUYECKUX BEITUYHH;

IPUMEHSTH MPOrPaMMHbBIE CPEJICTBA U 3JIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CUCTEMBI MPU
pELIeHUH CTEPEOMETPUUECKHUX 3a/1a4;

IPUMEHSTH MOTYyYEHHbIE 3HaHUS HA TPAKTUKE: CPAaBHUBATH, AHAJIM3UPOBATH U OLICHUBATh
peanbHble CUTYyalluH, NMPUMEHATh W3Y4YEHHBIE MOHSTHS, TEOPEMBbI, CBOMCTBa B Ipoliecce
MOKCKA PELICHHUs] MaTeMaTH4ecku chOpMYyIMPOBAHHOMN MPOOIEMbI, MOICTUPOBATH PEATIbHBIC
CUTyallul Ha S3bIKE T'€OMETPHUH, HCCIIEOBATh MOCTPOCHHBIE MOJEIU C HCIOJIb30BAHHEM
reOMETPUUYECKUX MOHATHM M TeopeM, ammapara anreOpbl, peliarh NMpakTUYeCKue 3a1ayd,
CBSI3aHHBIE C HAXOXJACHUEM I'€OMETPUUECKUX BEJINYMH;



MMETh TPEJCTaBICHUs 00 OCHOBHBIX 3Tanax pa3BUTHS F€OMETPHUH KaK COCTaBHOM 4acTU
dbyHIaMeHTa pa3BUTHSI TEXHOJIOTHI.



Temamuueckoe nianuposanue

Bo3moxHOCTH
Ne KoJu-Bo
HaumeHoBaHue pa3ieioB/TeM HCIOJIb30BAHUA
n/n 4acos
20P
10 xkaacc (I'eomeTpus) 102
1 | BBenenue B cTrepeoMeTpHIO 23 https://resh.edu.ru
) B3anmHoe pacnosioxkeHue NpsMbIX B 6 https://resh.edu.ru
IPOCTPAHCTBE
3 [TapanienbHOCTh IPSAMBIX U TNIOCKOCTEH B 2 https://resh.edu.ru
IPOCTPAHCTBE
4 [lepneHIUKyISIPHOCTD MPSAMBIX U MJIOCKOCTEN B 75 https://resh.edu.ru
IPOCTPAHCTBE
5 | Yrus! u paccTosHusA 16 https://resh.edu.ru
6 | MHororpanHuku 7 https://resh.edu.ru
7 | BexTopsl B mpocTpaHCTBE 12 https://resh.edu.ru
2 [ToBTOpenue, 06001IeHNE U cUCTEMaTU3auUs 5 https://resh.edu.ru
3HAHUU
Bo3moxkHoCTh
Ne KoJu-Bo
HaumeHoBaHue pa3ieioB/TeM HCIOJIb30BAHUA
n/n 4acos
20P
11 xkaacc (I'eomeTpus) 102
1 | AHanuTu4eckas reoMeTpus 15 https://resh.edu.ru
) [ToBTOpEHuUe, 0000IIEHNE U CUCTEMATU3AIIUS 15 https://resh.edu.ru
3HAHUUI
3 | O0OBéM MHOTOTpaHHUKA 17 https://resh.edu.ru
4 | Tena BparieHus 24 https://resh.edu.ru
5 | IInomaan noBEepXHOCTH U 0OBEMBI KPYTIIBIX TEN 9 https://resh.edu.ru
6 | JABwxeHus 5 https://resh.edu.ru
7 [ToBTOpEHuUEe, 0600IIEHHE U CUCTEMATU3AIIUS 17 https://resh.edu.ru

3HAHUHN




Iloypounoe nnanuposanue

10 KUIACC
Ne | Tema ypoka Koa-so | [dara
n/n 4acoB Ilnan daxr
1 OCHOBHBIE IOHATHSI CTEPEOMETPHH. AKCUOMBI 1
CTEPEOMETPUU
) OCHOBHBIE IOHATHSI CTEPEOMETPHH. AKCUOMBI 1
CTEPEOMETPUU
3 CiiencTBHS U3 aKCUOM CTEPEOMETPUU 1
CrnencTBus U3 aKCUOM CTEPEOMETPUU 1
5 CrnencTBus U3 aKCUOM CTEPEOMETPUH |
6 [IpoctpanctBennblie purypsl. Haganbubie 1
MIPEACTABICHHUS] O MHOTOIPAHHUKAX
7 [IpoctpanctBennblie purypsl. Haganbubie 1
MPEICTABICHUS] O MHOTOIPAHHUKAX
2 [IpoctpanctBennblie purypsl. Haganbubie 1
MPEACTABIICHUS] O MHOTOIPAHHUKAX
9 [IpoctpanctBennsie purypsl. HauanbHbie 1
MIPEACTABICHHUS] O MHOTOIPAHHUKAX
10 [IpoctpanctBennsie purypbl. HauanbHbie 1
MIPEACTABICHHUS] O MHOTOIPAHHUKAX
KontponbsHas padota Ne 1 mo Teme « AKCHOMBI
11 CTEPEOMETPUU U CIIEICTBUS U3 HUX. HauanbHbie |
MIPEACTABIICHUS] O MHOTOIPAHHUKAX)»
12 B3anmHoe pacnosioxkeHne 1ByX IpsIMbIX B 1
IIPOCTPAHCTBE
13 B3anmHoe pacnosioxkeHrne 1ByX IpsIMbIX B 1
IIPOCTPAHCTBE
14 B3anMHoe pacnosoxeHue JByX MpsSIMbIX B 1
IIPOCTPAHCTBE
15 [TapamienbHOCTh MPSIMOM U IUIOCKOCTHU |
16 [TapannenbHOCTh TPSMOM U MIJIOCKOCTH |
17 [TapannenbHOCTh TPAMOMN U TIIIOCKOCTH 1
18 [TapanienbHOCTh MPSIMOM U INIOCKOCTH 1
19 [TapannenbHOCTH TPSIMOM U MIJIOCKOCTH |
20 [TapannenbHOCTh MIIOCKOCTEN |
21 [TapannenbHOCTh MIIOCKOCTEN |




22

[TapannenbHOCTh MIIIOCKOCTEN

23 [TapannenbHOCTh MIIOCKOCTEN |

24 [TapannenbHOCTh MIIOCKOCTEN |

75 [IpeoOpazoBanue Guryp B mpOCTPAHCTRBE. |
[TapaienbHOE TPOEKTUPOBAHUE

6 [IpeobOpazoBanue Guryp B mpOCTPAHCTRBE. |
[TapannenbHOE MPOEKTUPOBAHUE

7 [IpeoOpa3zoBanue puryp B mpoCTpaHCTBE. )
[TapannenbHOE MPOEKTUPOBAHUE

73 N300pakeHus TIIOCKUX U TPOCTPAHCTBEHHBIX 1
duryp

79 N300pakeHus TIIOCKUX U TPOCTPAHCTBEHHBIX |
duryp

30 N3006paxkeHus MIOCKUX U POCTPAHCTBEHHBIX |
duryp

31 N3006paxkeHus MIOCKUX U MPOCTPAHCTBEHHBIX |
duryp

1 KonTponbnas padorta Ne 2 o reme )
«ITapanienbHOCTh B TPOCTPAHCTBE»

33 Yroa Mexy NpSIMbIMUA B TPOCTPAHCTBE 1

34 Yros Mexay npsMBIMHA B IPOCTPAHCTBE 1

35 Yros Mexay NpsIMBIMHA B IPOCTPAHCTBE 1

36 [lepneHaAKYISIPHOCTD TPSIMOM U INTOCKOCTH 1

37 [TeprieHAUKYISAPHOCTD MPSIMOU U TUIOCKOCTH 1

38 [TepneHIUKYASIPHOCTD NPSIMOU U TIIIOCKOCTH 1

39 [lepneHaAUKyISIPHOCTD MPSAMOM U MIIOCKOCTH 1

40 IleprieHIMKYISIPHOCTD NPSIMOM U TIIIOCKOCTH 1

41 IleprieHIMKYISIp ¥ HAKIIOHHASA 1

42 [TepnieHauKyIsp U HAKJIOHHAS 1

43 [TepnieHauKyIsIp M HAKJIOHHAS 1

44 IleprieHIMKYISIp ¥ HAKIIOHHAS 1

45 IleprieHIMKYISIp ¥ HAKIIOHHASA 1

46 Teopema o TpEX MepNeHIUKYIIApax |

47 TeopeMa o Tpéx nepneHauKyJIsipax 1

48 TeopeMa o Tpéx neprneHauKyJIsipax 1

49 TeopeMa o Tpéx nepneHauKyJsipax 1

50 Teopema o TpEX MepNEHIUKYIIApax 1

51 Kontponbnas padora Ne 3 mo teme 1




«IlepnieHIUKYISAPHOCTD MPAMOMN U TIIOCKOCTH

52 Yroa Mexy mpsMOou U IIIOCKOCTBIO 1
53 Yron Mexy mpsMou U IIIOCKOCTBIO 1
54 Yroa Mexy mpsMOu U IIIOCKOCTBIO 1
55 Y10 MEXIY IPSIMOU U TNTIOCKOCTBIO 1
56 Yroa Mexy IpAMOi U TIIIOCKOCThIO 1
57 JIByIrpaHHBIM Yros. YToa MEXAY INIOCKOCTIMU 1
58 JIBYyIrpaHHBIM Yros. YToa MEXAY INIOCKOCTIMU 1
59 JIByrpaHHBIM Yros. YToa MEXAY INIOCKOCTIAMU 1
60 JIByrpaHHbIil yroj. Yo Mexay MI0CKOCTIMHU 1
61 JIByrpaHHbIil yroj. Yo Mexay MI0CKOCTIMHU 1
62 [TepnieH UKy PHBIE NIOCKOCTH 1
63 [lepnenaAuKyISIpHBIE TUIOCKOCTH 1
64 IleprieHIMKyNsIpHBIE INIOCKOCTH 1
65 [TepnieH UKy PHBIE JIOCKOCTH 1
66 [TepnieH UKy PHBIE NIOCKOCTH 1
67 [Lnomane OpTOrOHANBHONW TPOEKIIUU 1
MHOT'OYTOJIbHUKA
63 [Lnomane OpTOrOHANBHON TPOEKIIUU 1
MHOT'OYTOJIbHUKA
69 [Lnomane OpTOrOHANBHON TPOEKIIUU 1
MHOTOYTOJIbHUKA
70 MHororpanssiii yroi. TpexrpanHbIi yroma 1
71 MHororpaHHbIi yroJi. TpexrpaHHbIi yroJl 1
72 MHororpaHHbIi yroJi. TpexrpaHHbIi yTroJl 1
73 ['eomeTpuueckoe MECTO TOYEK MPOCTPAHCTBA 1
74 ['eoMeTprueckoe MECTO TOYEK TPOCTPAHCTBA 1
Kontponbnas padota Ne 4 1o Teme «YToJ1 MexIy
75 NPSIMOU U THIOCKOCTBIO. YTOJ MEXKIY 1
IJI0CKOCTAMMU. IlepnenauKynsspHbIe III0CKOCTH
76 [Tpuzma 1
77 [Tpuzma 1
78 [Tpuzma 1
79 [Tpuzma 1
80 [Tpuzma 1
81 [Tapannenenunen 1
82 [Tapannenenunen 1
83 [Tapannenenunen 1




84 [Tapannenenunen 1
85 [Mupamunga 1
86 [Mupamuna 1
87 [Mupamuna 1
88 [Tupamua 1
89 [Tupamua 1
90 [Mupamuna 1
91 VYceuénnas nupamuaa 1
92 VYceuéHnnas nupamuaa 1
93 Terpasnp 1
94 Terpasnp 1
95 Terpasnp 1
96 Tetparap 1
97 Kontponbnas padota Ne 5 o teme |
«MHOrorpaHHUKW»
03 IToBTOpenune no teme “llepneHauKyIIpHOCTD B 1
MPOCTPaHCTBE”
99 [ToBTOpeHnue no teme “MHOTOrpaHHUKH 1
100 = IloBrOpenue no teMe “MHOTrOrpaHHUKN 1
101 =~ Hrorosas koHTpodbHAs paboTa 1
102 O000111IeHME U cUCTEMATH3AIINs 3HAHUI 1
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102




11 KITACC

Ne Tema ypoka Koa-o | Hara
n/n 4acoB Inan dakTt

1 JlekapToBbI KOOPAMHATHI TOUKH B IPOCTPAHCTBE 1
2 JlekapToBbI KOOPAMHATHI TOUKH B IPOCTPAHCTBE

3 JlekapToBbI KOOPAMHATHI TOUKH B IPOCTPAHCTBE 1
4 BekTtops! B mpocTpaHcTBe 1
5 BekTtops! B mpocTpaHcTBe 1
6 Ciio’)xeHue U BBIYMTAaHUE BEKTOPOB 1
7 Ciio’)xeHue U BBIYMTAaHUE BEKTOPOB 1
8 Ciio’)xeHue U BBIYMTAHUE BEKTOPOB 1
9 YMHOKEHHE BEKTOpa Ha yucio. ['omoreTus 1
10 YMHOXeHHe BEKTOpa Ha yucio. ['oMoTeTus 1
11 YMHOkKEHHUE BEKTOpa Ha yucio. ['omoTeTns 1
12 YMHOXeHue BeKTOopa Ha yucio. ['omoteTus 1
13 YMHOXeHue BekTopa Ha yucio. ['omoteTus 1
14  CkansipHO€ MpOU3BEAEHUE BEKTOPOB 1
15  CkansipHOe NMPOU3BEAEHNUE BEKTOPOB 1
16  CxkansipHoe IpOU3BEICHUE BEKTOPOB 1
17  CxansipHoe IpoU3BEICHUE BEKTOPOB 1
18  CxkansipHoe mpOU3BEICHUE BEKTOPOB 1
19  VYpaBHeHHUE IIOCKOCTH 1
20 | YpaBHEHHE IIOCKOCTH 1
21 | VYpaBHEHHE IIOCKOCTH 1
22 YpaBHEHHE IJIOCKOCTH 1
73 KonTtpoarsnas padota Ne 1 mo teme «Koopaunatst 1

Y BEKTOPHI B IPOCTPAHCTBE

24 | Ananu3 KOHTpoJibHOU paboTsl. [{umuuap 1
25 Hunuaap 1
26 Hunmusap 1
27  KomOuHanuu HUIMHAPA U TPU3MbI 1
28  KomOuHanuu MUIMHAPA U TPU3MbI 1
29 KomOuHayuy nuivHapa u mpu3Msl 1
30  Konyc 1
31  Konyc 1
32 Konyc 1
33  VYceu€HHBIN KOHYC 1




34

Y Cceu€HHbIN KOHYC

1

35 | KomOuHaium KoHyca ¥ MUpaMHUIbI |

36 | KomOuHaiuu koHyca ¥ MUpaMHUIbI 1

37 | KomOuHauu KoHyca ¥ MUPaMHUIbI |

38 KombOuHaium koHyca 1 mupamMuIbl 1
KonTtpomarsnas padota Ne 2 no teme «L{ununmp.

39 Konyc. Yceuénnsiit konyc. KomOunarmu 1
LUJIMHAPA, KOHyCa U YCEYEHHOr0 KOHYca ¢
MHOT'OTPaHHUKAMK)

40 AnHanu3 KoHTposibHOM padoTel. Cdepa u map. 1
Ypasuenue chepsbl

41 | Cdepa u map. YpaBaenue chepbl 1

42 | Cdepa u map. YpaBaenue chepbl 1

43  BsauMHOe pacmosoxxeHue chepbl v IIOCKOCTH |

44  B3aumMHOE pacrojoxkeHue chepbl v MIOCKOCTH |

45  B3saumMHOe pacmosoxxeHue chepbl v IIOCKOCTH |

46  BzauMHoOe pacrosiokeHue chepbl U IIOCKOCTH 1

47 | MHoOrorpaHHuKH, BIUCAaHHbBIC B chepy 1

48  MHOrorpaHHuKH, BOUCaHHbBIE B chepy 1

49  MHOrorpaHHuKH, BOUCaHHBIE B chepy 1

50  MHororpaHHHKH, BIHCAHHbIE B cepy 1

51  MHororpaHHUKH, OMUCAHHBIE OKOJIO CPEpPbI 1

52 MHOrorpaHHUKH, OMUCAHHBIE OKOJIO CPEpPbI 1

53  MHOrorpaHHUKH, OMUCAHHBIE OKOJIO CPEpPbI 1

54  MHororpaHHHKH, OTUCAHHBIE OKOJIO c(hepsl 1

55  Temna BparieHus, BIUcaHHbIE B chepy 1

56  Tena BpaleHusi, BIUCaHHbIEC B chepy 1

57  Tena BpalleHusi, ONMMUCaHHBIE OKOJIO cepbl 1

58  Tena BparmieHusi, ONKUCaHHbIE OKOJIO ChEPhI 1

59  Tena BpalieHus, OMMCaHHbIE OKOJIO CheEpPbI 1
Kontponbsnas padora Ne 3 mo teme «Cdepa u

co  uap. VYpaBaenue cdeposl. KomMOuHanmuum  mapa 1

C
MHOT'OIPAaHHUKaMU, TUIMHAPOM U KOHYCOM)

61 AHann3 KOHTPOJIbHOM paboThl. O0BEM Tena. 1
dopMyna 7151 BBIYUCIEHUS 00bEMA MPU3MBbI

2 O0béM Tena. @opMmyiia 1Sl BEIYUCIECHUS 00bEMa 1

IIPpU3MBbI




O06BEM Tena. Dopmyiia sl BEIYUCICHUS 00bEMa

63 1
MIPU3MBI

64 O06BEM Tena. Dopmyiia sl BEIYUCICHUS 00bEMa 1
MIPU3MBI

65 DopMyIIbl A1 BBIYUCICHUST  00BEMOB 1
MUpaMHUIbl U YCEUEHHOU MUPAMU/IBI

66 DopMyIbl 11 BBIYUCICHUST  00BEMOB 1
MAPaMHUIbl U YCEYEHHON MUPaAMUIbI

67 DopMyIbl 11 BBIYUCICHUST  00BEMOB 1
MAPaMHUIBl U YCEYEHHON MUPaMUIbI

63 DopMyJIbl ISt BBIIII'/-ICJIC}\I'I/IH 00BbEMOB 1
MUpaMHUIbl U YCEYEHHOU MUPaAMU/IbI

69 dopMyJIbl U1 BBIUUCICHUST  00BbEMOB 1
MUpaMHUIbl U YCEYEHHOU MUPAMU/IBI

70 DopMyIIbl 11 BBIYUCICHUST  00BEMOB 1
MUpaMHUIbl U YCEYEHHON MUPaAMU/IBI

71 KonTtponbHas pabora Ne 4 1o |
TeMe «O0bEMBI MHOTOTPAaHHUKOBY

79 AHann3 KOHTPOJIbHOM paboThl. OOBEMBI TEN 1
BpaLLCHHUS

73 OO6BEMBI TEN BpalleHus 1

74 OOBEMBI TE BpAIICHUS 1

75 | OOBEMBI TEN BpaIICHUS 1

76  OOBEMBI TEN BpaIICHUS 1

77 [Tnomans chepbr 1

78 [Tnomans chepbr 1

79 KonTponbnas padora Ne 5 no teme «O0bEMBI TN 1
Bpauienus. [nomans chepbi»

20 AHanu3 KOHTPOJIbHOM paboThl. CMEXHbBIE U 1
BEPTUKAJILHBIE YTJIbI

81 [Tpu3Haku paBeHCTBA TPEYTOJILHUKOB 1

82 | IIpu3Haku U CBOMCTBA NMapajICIbHbBIX MPAMBIX 1

23 OnucanHasi U BOMCAHHASI OKPY>KHOCTH. 1
KacarenpHas kK OKpyKHOCTH

24 YeTbIpEXYTOJMbHUKHN: TTAPAILICIIOTPAMM, 1
MPSMOYTOJIBHHUK, pOMO, KBaJIpaT, TpameIus

85  Ilomobue TpeyroJbHUKOB 1

86  PemieHue npsiMoOyrojbHBIX TPEYTOJIbHUKOB 1

87  Ilmomiags MHOTOYTrOJIBHUKA 1




Teopembl KOCHHYCOB U CUHYCOB. Perenue

88 1
TPEYroJIbHUKOB
89 | IIpaBuiibHbICE MHOTOYTOJIbHUKH U UX CBOMCTBA 1
90 [Ipocreitmue 3a7aun B KOOpAUHATAX 1
91  JleiicTBus ¢ BEKTOpaMu 1
92  TlapainenbHOCTh B MPOCTPAHCTBE |
93  IlepneHAMKYJISAPHOCTH B IPOCTPAHCTBE 1
94  VYron mexay npsMOM U MIOCKOCThIO 1
95  IInomaas NOBEPXHOCTH MHOTOTPAHHUKOB 1
96  IInomaaps NOBEPXHOCTH TEJ BPAICHUS 1
97 | OOGBEeMBI MHOTOTPAaHHUKOB 1
98 | OOBembI TeN BpaIIeHUS 1
99 KomMOuHanuu ten: MHOTOrpaHHUKH, BOUCAHHBIE, |
OTNHCaHHBIE B chepy
100 KoMOuHanmu ten: Tena BpalleHHs], BIUCAHHBIE, |
OTIMCaHHBIE OKOJIO Cephl
101  HToroBas KOHTpOJIbHAS paboTa 1
102 = AHanu3 KOHTPOJBHOH pabOTHI 1
OBIIEE KOJIMYECTBO YACOB T1O 102

I[TPOI'PAMME




Yuebno-memoouueckoe obecneuenue 06pa306amefsz020 npoyecca

OB3ATEJIBHBIE YVYEBHBIE MATEPHAJIBI JIVIA YIYEHUKA

1. Mep3snsak A.I'., Homuposckuii [[.A., [Tonakos B.M.; noa penakuuei [lononsckoro
B.E. «kMatemaruka. ['eomerpusi», yueouuk 10 knacc. AKIIMOHEpHOE 00IIECTBO
«M3parensctBo «IIpocBemenne», 2023 r.

2.  Mep3nak A.I'., Homuposckuii 1.A., [Tonskos B.M.; nox penakuumeii Ilogosnbckoro
B.E. «Marematuka. I'eomerpus», yaueOnuk 10 kiacc. AKIIMOHEPHOE 00IIECTBO
«M3narensctBo «IIpocsemenne», 2023 r.

3.

METO/IHYECKHUE MATEPHAJIBI JIVIA YIUTEJIA

1. Meroaunueckue pekoMmeHganuu k yueOuuky A. I'. Mepsnsika, /. A. Homuposckoro, B.
b. IlonaxoBa «MaremaTuka: ajiredpa 1 Havaja MaTEMaTUUYECKOTO aHaJli3a, TEOMETPHUS

LHUDPOBBIE ObPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETH UHTEPHET

1. TocymapctBeHHas oOpa3zoBarenbHas miaTdopma «Poccuiickasi SIEKTpOHHAS TITKOJIA
https://resh.edu.ru

2. Obpa3oBarenbHbIN NOPTAJ AJIs MOJATOTOBKU K SK3aMEeHaM 10 MpopuIbHON 1 0a30BOil
mareMatuke https://math-ege.sdamgia.ru/

3. Caiir «IlepBoe cenTsOps» https://urok.1sept.ru/

4. Enwunas komtexius [{udpoBeix 00pa3oBaTebHBIX PECYpPCOB 10 MaTEMATHKE, 11O
kiaccam, TemaM u Y MK http://school-collection.edu.ru/

5. Marematuka: cipaBOYHUK (GopmyJ 1o anredpe u reometpuu. http://www.pm298.ru/

6. JlaGoparopus A.I'. MopakoBuuya. https://utf8.lbz.ru/metodist/authors/matematika/7/

7. YPOKMU. NET. http://www.uroki.net/
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