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HOACHUTEJIBHAA 3AIIMCKA

I'eomeTpust siBisieTcss OAHUM U3 0a30BBIX KYpCOB Ha YPOBHE CPEAHETr0 OOIIEro
oOpa3oBaHus, TaK Kak oOecreyrMBaeT BO3MOXKHOCTh M3YYEHUS AUCHUILIUH €CTECTBEHHO-
HAy4YHOM HANpaBJICHHOCTW U MPEAMETOB T'YMAaHUTApHOrO Iukia. [IOCKOJIBbKY JOTMYECKOE
MBIIIUICHUE, (QOPMUPYEMOE MPU U3YUYCHUH O00YYaIOIIUMUCS MOHATUMHBIX OCHOB T€OMETPUH,
P 10KA3aTEIbCTBE TEOPEM U MOCTPOCHUU IIEMTOYKH JIOTHUECKUX YTBEPKACHUM MMPU PEIIEHUN
F€OMETPUYECKUX 3aJla4, YMEHHUE BBIJIBUraTh M OMPOBEPraTh T'MIIOTE3bl HEMOCPEICTBEHHO
UCITIOJIB3YIOTCS TIPU PEILICHHUH 3a]1a4 €CTeCTBEHHO-HAYUYHOTO IIMKJIA, B YACTHOCTH (PU3UYECKUX
3a/1ad.

Lens ocBoeHust mporpaMMbl yueOHOro Kypca «I'eomeTpus» Ha yriayOiaEéHHOM ypOBHE —
pPa3BUTHE WHAMBUIYAIBHBIX CIIOCOOHOCTEH OOYYAIOIIMXCS MPU U3YYEHUH T€OMETPUM, KaK
COCTaBIIAIONIECH MpeaMeTHON oOiactu «MatemaTuka U MHGOpMaTHKa» 4epe3 obecredeHue
BO3MOKHOCTU TIPUOOPETEHHS U UCIIOIb30BaHUs OoJiee TITyOOKHX T€OMETPUIECKUX 3HAHUUN U
NeNUCTBHM, crien(PUIHBIX TEOMETPUH, U HEOOXOIUMBIX JJISI YCTICIITHOTO PO ECCHOHATEHOTO
o0pa3oBaHus, CBSI3aHHOTO C UCIIOJb30BAHIUEM MATEMATUKH.

[IpuopuTeTHRIMU  3ajlauaMu  Kypca T'eOMETpUU Ha  YIIIYOJIEHHOM  YpOBHE,
PACHIUPSIONIMMH U YCWIMBAIOIINMHU Kypc 0a30BOT0 YPOBHS, SIBJISIOTCS:

paclIMpeHue TMpEeACTaBICHUS O T[EOMETPUM KaK YacTH MHUPOBOM KyJIbTYypbl U
(dbopMuUpoOBaHUE OCO3HAHUS B3aUMOCBSI3U T€OMETPUU C OKPYKAIOIIUM MUPOM;

dbopMHUpOBaHUE TPEACTABICHUS O MPOCTPAHCTBEHHBIX (PUTYpaxX KaK O BaKHEHMIIHUX
MAaT€MAaTHYECKUX MOJENAX, MO3BOJSIOIIMX ONUCHIBAaTh W H3y4aThb pa3HbIE SBJICHUS
OKPYXAIOIIEro MUpa, 3HaHUE MOHATUITHOTO arnapaTta 1o pasaeny «CtepeoMeTpus» yu4eOHOoro
Kypca r€OMETpHH;

dbopMupoBaHUE yMEHUS BIAJCTh OCHOBHBIMH TIOHATUSAMH O TPOCTPAHCTBEHHBIX
durypax u uXx OCHOBHbIMH CBOMCTBaMH, 3HAaHHE TeOpeM, (POpMYyN U YMEHUE UX NMPUMEHATD,
YMEHHS JI0Ka3bIBaTh TEOPEMbI M HAXOJAUTHh HECTAHIAPTHBIC CIIOCOOBI pEIICHUs 3a/1ay;

dbopMupoBaHUE YMEHMsS pAClO3HABAaTh HA YepTexaxX, MOJEIAX M B pEalbHOM MUPE
MHOTOI'PaHHUKHU U TeJla BPalleHHs, KOHCTPYHUPOBATh FT€OMETPUUYECKUE MOJIEIIH;

dbopMupoBaHHWE  TOHUMAHUS  BO3MOXKHOCTM  aKCMOMAaTHYECKOTO  TOCTPOCHUS
MaTeMaTUYECKUX TeOpul, GOpMUPOBAHNE TTOHUMAHHS POJIM AKCMOMATUKH TPU MTPOBEICHUH
pacCyXJICHUM;

dbopMupoBaHNE yMEHUS BIIAJIETh METOJAAMHU JIOKA3aTEIbCTB M AJITOPUTMOB PEIICHUS,
YMEHMSI HX NPUMEHSTh, NPOBOJMUTH JOKA3aTENIbHBIE PACCYXKICHUS B XOJI€ PEIICHUS
CTEpPEOMETPUUECKUX 3aJad W 3aJad C TMPAKTHYECKUM CcojzepKaHueM, (OpMHUPOBAHUE
MpEACTAaBICHUS O HEOOXOJMMOCTH JOKAa3aTelIbCTB MpPU OOOCHOBAHMM MATEMAaTHYECKUX
YTBEPKACHUW U POJIM AaKCHOMATUKU B MPOBEJACHUH AEAYKTUBHBIX PACCYXKIACHUM;



pa3BUTHE U COBEPIICHCTBOBAHUE HWHTEIUIEKTYaJbHBIX M TBOPYECKUX CIOCOOHOCTEH
oOyyJaromuxcs, Mo3HaBaTeIbHOW AaKTUBHOCTH, MCCIIEIOBATEIbCKUX YMEHUN, KPUTUYHOCTHU
MBIIUICHUS, UHTEPECA K U3YUYCHUIO T€OMETPUU;

dbopmupoBanue (QYHKIIMOHATBLHON T'PAMOTHOCTH, PEJIEBAaHTHON T'€OMETPUM: YMEHUS
pacro3HaBaTh MPOSIBICHUS] T€OMETPUUECKUX TOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
peaTbHBIX )KU3HEHHBIX CUTYAIUSX U IPU U3YUYECHHUH APYTUX YUCOHBIX MPEIMETOB, TPOSIBICHUS
3aBUCUMOCTEH U 3aKOHOMEPHOCTEH, MOJEIUPOBAHUSI PEAIbHBIX CUTYyallud, HCCIEAOBaHUS
MMOCTPOCHHBIX MOJIEJIEH, HHTEPIPETAIIUHN MTOJTYUYEHHBIX PE3yJIbTaTOB.

OCHOBHBIMU COZIEp)KATEIIbHBIMU JIMHUSMU yueOHoro kypca «l'eomerpus» B 10-11
Kiaccax sBisitorcs: «lIpsiMble M TIJIOCKOCTH B TPOCTpaHCTBe», «MHororpanHukmy, «Tena
BpalieHus», « BeKTOpbl U KOOPAUHATHI B IPOCTPAHCTBEY, «J|BHXKEHUS B MPOCTPAHCTBEY.

ChopmynupoBannoe Bo ®I'OC COO TpeboBaHUE «yMEThb ONEPUPOBATH MOHSTUSIMU,
peJeBaHTHBIMU T€OMETPUH Ha yriayOnéHHOM ypoBHe oOydyeHus B 10—11 kiaccax, OTHOCHUTCS
KO BCEM COJIepKaTEIbHBIM JIMHUSIM yu4eOHOTo Kypca, a (OpMUPOBAHUE JIOTUIECKUX YMEHUN
pacripesiensieTcss He TOJBKO IO COJEPKAaTeNIbHBIM JIMHHUSIM, HO W TIO TOJaM OOYy4YeHHS.
Conepxanue 00pa3oBaHUs, COOTBETCTBYIOIIEE TMPEIMETHBIM pe3yJbTaTaM OCBOCHHS
OenepanpbHOM  paboyedt  mporpaMmbl,  pachnpeneneéHHbIM 1O  rojgaM  oOy4eHwus,
CTPYKTYpPUPOBAHO TaKUM 00pa3oM, 4TOOBI KO BCEM OCHOBHBIM, MIPUHIIUITHAIBHBIM BOIIPOCAM
oOydaromuecs: 00palaiiuch HEOAHOKPATHO. OTO TO3BOJIIET OpPraHW30BaTh OBJIAJICHUE
r€OMETPUUYECKUMHU TIOHATHSIMU M HABBIKAMHM TIOCJIEIOBATENIBHO U TOCTYMNaTelbHO, C
cOOJII0/IeHNEM TMPUHIUIIA PEEeMCTBEHHOCTH, & HOBbIE 3HAHUS BKJIIOYATh B OOIIYI0 CUCTEMY
reOMETPUYECKUX MIPEICTABICHUN 00yYarOIMUXCsl, paCIIUpsIst U yray0ssis e€, o0pa3ys IpoyHbIe
MHOKE€CTBEHHbBIE CBSI3H.

[lepexona kK U3y4EHHUIO TEOMETPUU HA YIITyOJIEHHOM YPOBHE IMO3BOJISECT:

co3aaTth ycioBus s AuQdepeHuanuu o0ydeHus, MOCTPOCHHUS HHIAMBHUIYATbHBIX
0o0pa3oBaTeIbHBIX MPOrpaMM, OOECIEeUUTh YIIIYOJIEHHOE HW3YyUYCHHE TEOMETPUHM Kak
COCTaBJISIONICH yueOHOTO IpeaMera «MaremaTukay;

MOATOTOBHUTH O0YYAIOIINUXCS K TIPOJOJIKEHUIO U3YUCHUS MAaTeMaTHKU ¢ YIETOM BBIOOpa
Oynymieit mpodeccun, odecreunBasi IPEEMCTBEHHOCTh MEXAY OOIITUM U PO eCCHOHAIBHBIM
o0pa3oBaHUEM.

Ha usyuyenue yueGHoro kypca «['eomerpus» Ha yriayO0iaéHHOM ypoBHE oTBojauTcsa 204
yaca: B 10 knacce — 102 yaca (3 yaca B Hezento), B 11 kimacce — 102 yaca (3 yaca B HeZemnIo).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

IIpsiMble U IVIOCKOCTH B MPOCTPAHCTBE

OCHOBHBIE  TIOHATUS  CTepeOMETpuu. Touka, mpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHMOMATHYECKOM TIOCTPOEHUU CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPHUU U CIICJICTBUS U3 HUX.

B3anMmHOE pacnonokeHue TMpsSMBIX B MPOCTPAHCTBE: NEPECEKAIOIINECS,
napajuieibHble U CKpelluBaromuecs npsiMmble. [IpU3HaKW CKpEUMBAIOIINXCS
npsiMbIX. [lapanienbHOCTh NPSIMBIX U TUIOCKOCTEN B MMPOCTPAHCTBE: MapasjieIbHbIC
psIMbIE B IPOCTPAHCTBE, MAPAIIICIBHOCTh TPEX NPAMBIX, NapaICIbHOCTh NPSIMOM
U 1ockoctu. [lapannenbHoe W IEHTpalbHOE NPOEKTHUPOBAHUE, H300paKeHHE
¢uryp. OCHOBHBIE CBOWCTBa MapajuIeIbHOrO MpoeKTHpoBaHus. M3o0pakeHue
dburyp B mapamiesbHON MPOCKIMHU. YTJIBI C COHANPABIECHHBIMUA CTOPOHAMHM, YTOJ
MEXy NpsIMbIMU B MpocTpaHcTBe. [lapaiienbHOCTh TIIOCKOCTEH: napasuiebHbIe
IJIOCKOCTH, CBOMCTBa napajiesIbHbIX MJIOCKOCTEHN. [Ipocreitmne
NPOCTPAHCTBEHHbIE (DUTypbl Ha IUJIOCKOCTH: TETpadlp, MapajuieNenunes,
NOCTPOEHHUE CEUCHUI.

[lepneHAUKYISPHOCTD MPAMON U IUIOCKOCTH: NEPIEHAUKYJIIPHBIE MIPSIMBIE B
IPOCTPAHCTBE, MPSAMBIE MApPAUICNbHBIE W NEPHNEHAUKYISPHBIE K IUIOCKOCTH,
OPU3HAK TEPIEHANKYISIPHOCTH TMPSAMOW U IJIOCKOCTH, TEOpeMa O NpsMOH
NEPNEHIUKYISPHON IIJIOCKOCTH. OpToronanpHOE IIPOEKTUPOBAHUE.
[lepnieHAUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 IJIOCKOCTH, PACCTOSIHUE
OT TIPSIMOM JI0 TTOCKOCTH, MPOEKIUS GUTYPHI HA TUIOCKOCTh. [leprneHauKynsspHOCTh
IJIOCKOCTEM: MPU3HAK IEPIEHINKYJISIPHOCTH JABYX IUIOCKOCTEM. TeopeMa o TpExX
NEPHEHIUKYISApaXx.

Yriael B MPOCTPAHCTBE: YroJl MEXKAY IPSAMOW U IUIOCKOCTBIO, ABYIPAHHBIN
YTOJI, JINHEWHBIM yTOJl ABYTPAHHOTO yria. TpEXrpaHHBII U MHOTOTPAHHBIE YIJIBL.
CBoiicTBa IJIOCKUX YTII0B MHOTOTPaHHOTO yria. CBOMCTBA MJIOCKUX U ABYTPAHHBIX
YIJIOB TPEXTPAHHOIO yIiIa. TeopeMbl KOCHHYCOB U CUHYCOB JJIsl TPEXTPAHHOTO YIJla.

MHoOrorpaHHuKH

Buael MHOrorpaHHuUKOB, pa3BEpTKa MHOrorpanHuka. Ilpusma: N-yrosbHas
mpu3Ma, IpsiMasi ¥ HaKJIOHHAs TTPU3MBbI, OOKOBAsi M MOJTHAS TTOBEPXHOCTH MPU3MBI.
[Tapannenenunen, npsAMOYTroJIbHBIM NapauIeIEIuNe ] U ero cBorMcTBa. Kpartuaitmue
MyTH Ha TNOBEPXHOCTH MHOrorpaHHuka. Teopema DOiinepa. I[IpocTpaHcTBeHHas
teopema Iludaropa. [lupamuaa: N-yrojibHas nupamuja, IpaBUiIbHAsA U yCEUEHHAs
nupamusibl. CBolicTBa pébep © OOKOBBIX TpaHel MNPaBWIbHOM MUpPaMUIBL.
[IpaBunbHBIE MHOTOTPAaHHUKH: IPaBWIbHAS IpU3Ma W NpaBWJIbHAS MHPAMUIA,



IpaBUJIbHAs TPEYroJIbHASI MMpaMuaa U MPaBUIIbHBIN TeTpasap, KyO. [IpencraBnenue
O IPaBUJIBHBIX MHOTOTPAHHUKAX: OKTAP, NOAEKAdAP U UKOCABIP.

BblunciieHne 31€MEHTOB MHOTOIPAHHHMKOB: pé&Opa, JIuaroHaiad, YIJIbI.
[Inomaas OOKOBOM MOBEPXHOCTM M TOJHON MOBEPXHOCTH MPSMON HPU3MBI,
IJI0LIAb OCHOBaHU, TeopeMa 0 OOKOBOI MOBEPXHOCTH MpsMO ipu3Mel. [Tnomans
OOKOBOM MOBEPXHOCTH M TOBEPXHOCTH NPABWIBHOW NHPAMHUJBI, TEOpeMa o
IJIOIIAM YCEYEHHOU IMPaMUBL.

CummMmeTpuss B TOPOCTPAHCTBE. DJIEMEHTBl CHMMETPUM  INPABHIBHBIX
MHOTOrpaHHUKOB. CHMMETpusi B TPaBWIBHOM MHOIOTPAaHHUKE: CHMMETPUS
napajulesenuneaa, CUMMETPUS MPAaBUJIBHBIX IIPU3M, CUMMETPHUSA IPAaBUIbLHOMU
IAPaAMUIBI.

BekTopsI M1 KOOPAUHATHI B IPOCTPAHCTBE

IToHATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOpP, JIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOpPHl KOJUIMHEApPHbIC, COHAIIPABJICHHbIE U  IPOTUBOIOJIOKHO
HaIlpaBJICHHbIE BEKTOPBI. PaBEHCTBO BEKTOPOB. JIeHCTBUS C BEKTOPAMU: CIIOKEHUE
U BBIUUTAaHUE BEKTOPOB, CYMMa HECKOJBKHUX BEKTOPOB, YMHOXXEHHME BEKTOpa Ha
yucio. CBOMCTBA CIIOXKEHUSI BEKTOPOB. CBOMCTBA YMHOKEHHSI BEKTOPA HA YUCIIO.
IToHATHE KOMIUIaHApHbBIE BEKTOPHI. lIpU3HAK KOMIITAHApPHOCTH TPEX BEKTOPOB.
IlpaBuiio mapamienenunena. Teopema O pasIoKEHUH BEKTOpa IO TPEM
HEKOMIUIAHApHBIM  BekTOopaM. IIpsAMoyronbHass  cucreMa  KOOpAMHAT B
npoctpadcTBe. Koopaunatel BekTOopa. CBsA3b MEXAYy KOOpAMHATAMU BEKTOpa U
KOOpAMHATaMU TOYEK. YTOJI MexXIy BeKropamu. CKalspHOE NIPOU3BEACHUE

BEKTOPOB.
11 KIJACC

TeJsia BpameHus

[loHATHA: UWIMHAPUYECKAsT IMOBEPXHOCTh, KOHHUYECKAash IOBEPXHOCTH,
chepuueckass TMOBEPXHOCTh, O0Opasyroniue moBepxHOCTeH. Tema BpalieHus:
IWIHHIP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzaumHoe pacronoxkeHue cepsol
U TUTOCKOCTH, KacaTellbHas IJIOCKOCTh K cdepe. M300pakeHue Ten BpameHUs Ha
iockocTH. Pa3Béprka mumuHIpa u konyca. CuMmmeTpus chepbl U mapa.

O0béMm. OcHoBHBIE CcBoOWicTBAa 00BEMOB Ten. Teopema 00 o00bEMe
NPSIMOYTOJIGHOTO Mapaiesienuneaa u cieactBuss u3 He€. OO0bEM TpsiMOU H
HAKJIOHHOUM TPHU3MBI, IIWIMHIPA, MAPAMUIbI U KoHyca. O0BEM Iapa W MapoBOTO
CETMEHTA.

KomOuHammu Tenm BpamieHUs W MHOrOorpaHHHKOB. [Ipu3ma, BrmcaHHas B
WIMHIpP, OINWCaHHAas OKoJo IuMHApa. llepecedyeHne cdepbl u mmmapa C
wiockocThio. Kacanme mrapa u cdepsl miockocThio. [ToHSATHE MHOrOrpaHHHKA,



OMHMCAHHOTO OKOJO c(epbl, cdepbl, BIUCAHHOW B MHOTOIPAHHUK WJIH TEJO
BpaleHUS.

[Tnomans MOBEPXHOCTH IWIMHApPA, KOHYCA, IJIOMaAb chepbl U e€ 4JacTei.
[TogoOue B mpocTtpancTBe. OTHOIIEHHWE OOBEMOB, IUIOMIAACH MMOBEPXHOCTEHN
nonoOHeIx (uryp. IlpeoOpazoBanue mnogoOus, romoteTus. Pemenue 3agad Ha
IJIOCKOCTHU € UCTIOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoeHue ceueHnit MHOTOTPaHHUKOB U TEJI BpaIlleHUs: CEUCHUS IMIHMHAPA
(mapayiyieIbHO Y MEPIEeHIUKYJSIPHO OCH), CEUeHHMs KOoHyca (TMapasuliesibHbIC
OCHOBAaHUIO U TPOXOJSLIUE Yepe3 BEPIINHY), CEUSHHS 1Iapa, METOIbl MOCTPOEHUS
CEUYECHMI: METOJ CJIeIOB, METOJI BHYTPEHHEr0 MPOEKTUPOBAHUS, METOJ] MepeHoca
CEKYILEeH MIOCKOCTH.

BexTopbl U KOOPAMHATHI B MPOCTPAHCTBE

BekTopsl B npocTpancTse. Onepaiuu HaJ, BeKTopaMu. BekTtopHoe yMHOKEeHHE
BeKTOpoB. CBoiicTBa BEKTOPHOTO YMHOXkeHHs. [IpsMoyronbHas cucrema
KoopauHAT B mpoctpaHcTBe. KoopaumHaTel BekTopa. PasznoxenHue BekTopa IO
6a3ucy. KoopanHaTHO-BEKTOPHBIN METO/] IPU PEIICHUH T€OMETPHUECKHUX 3a/1a4.

J{BHKeHUs] B IPOCTPAHCTBE

JIBwxenusi npoctpancTtBa. OtoOpaxkeHus. [[BKeHHS M paBEeHCTBO (UTYP.
OO6mue cBoiicTBa JABWKEHMH. Buasl JBWKEHWI: TapauieNIbHBIA IEepPEeHocC,
[IEHTpajbHasl CUMMETpPHS, 3€pKajlbHAas CHUMMETpPHUS, MOBOPOT BOKPYT MPSIMO.
[Ipeobpazosanus nomoodus. [Ipssmas u chepa Ditnepa.



IINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHHA YYEBHOI'O KYPCA
«TEOMETPHUSl» (YIJIYBJEHHBII YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIETI'O OBPA30OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpaskaaHcKkoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTD IPakKAAHCKOM MO3UIIMU 00YyYaIOIIEeTroCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO YJI€HA POCCUUCKOTO O0IIECTBA, TPEACTaBICHNE O MATEMAaTUUECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUM, TPOUEAYP
IrpaXJIaHCKOTO  obOmiectBa  (BBIOOpHI, ONPOCHl U JPYroe),  YMEHHE
B3aUMOJICHICTBOBATh C COLMAJIBHBIMU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYyHKIMSIMU U Ha3HAYCHUEM,;

2) naTpuoTH4YecKoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTh POCCHICKON TPAXKIAHCKON HJACHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIIEMY POCCUMCKONW MaTeMaTHUKH, IIEHHOCTHOE OTHOIIEHHE K
JTOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHYECKOM IIKOJIbI,
UCIIOJIb30BaHUE JTUX JOCTI)KCHUH B JPYrMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMHUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHME JYXOBHBIX IEHHOCTEH pOoCCUUCKOro Hapoaa, chOpPMUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHMS, STUYECKOrO0 MOBEIAEHHUS, CBA3AHHOIO C NMPAKTUYECKUM
IPUMEHEHHEM TOCTUKEHU HAYKU U IESITENbHOCTBIO YYEHOT 0, OCO3HAHUE JTUYHOTO
BKJIaJ]a B IOCTPOCHUE YCTONYHBOTO OYIYyIIEro;

4) 3cTeTHYECKOE BOCIIUTAHUE:

ACTETUYECKOE OTHOIIEHHE K MHpPY, BKIIOYasl 3CTETUKY MAaTEeMaTHYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a7a4, PEIICHUH, pacCyKIEeHNUH, BOCIPUUMUYHNBOCTH K
MaTE€MAaTHYECKUM aCMEKTaM Pa3IN4YHbIX BUJIOB UCKYCCTBA;

5) pusnyeckoe BocmUTAHME:

chOpMHPOBAHHOCTh YMEHHS TPHUMEHAThH MaTeMaTHYeCKWe 3HAHHUS B
WHTEpEcax 3JI0pOBOTo 1 06€30MacHOro 00pasa )KM3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pOBbIO (3I0POBOC IHMTAaHHE, COATAHCUPOBAHHBIM PEKUM 3aHATHH M
OTIbIXa, PETyIsipHasi GU3HUECKass aKTUBHOCTD), (PU3MYECKOE COBEPIICHCTBOBAHHE
MIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TpyaoBoe BocniuTaHMe:

TOTOBHOCTh K TPYAY, OCO3HAHHME LIEHHOCTU TPYJIOIIO0Us, HHTEpeC K
paznuuHbIM  chepaM  MPOPECCHOHATBHON  JCSITEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHUSIMHU, YMEHHE COBEPILIATh OCO3HAHHBIA BHIOOP
Oynymeit mnpodeccun U peann3oBbIBATHL COOCTBEHHBIC >KU3HEHHbBIC ILJIAHBI,



FOTOBHOCTh M CIHOCOOHOCTh K  MaTeMaTHYECKOMY  OOpa3oBaHHUIO U
CaMOOOpa30BaHUIO HA NPOTSHKEHUU BCEU JKU3HHU, TOTOBHOCTh K AaKTHUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3a]]a4 MaTeMAaTHUYE€CKON HaMPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(hOpPMUPOBAHHOCTh  AKOJOTMUYECKOW  KYJIbTYpbl, TOHUMAHUE BIUSHUSA
COIMATbHO-2KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOIHON U COIMATILHOMN
Cpe/bl, OCO3HaHUE II100AIbHOIO XapakTepa 3KOJIOTMYeCKUX MpoOieM, OpUEHTAIIUS
Ha TMPUMEHEHHE MaTEMAaTHYEeCKUX 3HAaHWM IS pelieHusl 3agad B 00JacTu
OKpYKarolel cpenbl, MIAaHUPOBAHHE IIOCTYNKOB W OILEHKH HMX BO3MOXHBIX
MOCJICICTBUH JJIsl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAYKH U OOIIECTBEHHOM NMPAKTUKU, TOHUMAHUE MaTeMaTHYECKON
HAyKU Kak c(epbl 4eJI0BEUECKOM NeSITEIbHOCTH, 3TANOB €€ Pa3BUTHS U 3HAUMMOCTH
JUISL Pa3BUTHS ITUBWIN3AIIUU, OBJIAJICHUE S3bIKOM MAaTEeMaTUKH M MaTEMaTUYeCKOM
KyJIbTYpOH KaK CPEJCTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIISATh MPOEKTHYIO
U UCCJIEIOBATEIBCKYIO ICATEILHOCTh HHINBUAYAJIBHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/IbHBbIC YHHMBEpPCAJIbHBIE Y4eOHbIC JeHCTBHS

ba3oBble ornueckue AeMcTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TMOHATHIA, OTHOUICHUH MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpEJICIICHHs] TIOHSATUM, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAIIH,
OCHOBaHUSA JIJIsi 0000IIEHNS U CPAaBHEHUS, KPUTEPHUH MPOBOJAMMOTO aHAIN3A;

BOCIPUHMMATh,  (OPMYJIUPOBATH U  MPeoOpa3OBBHIBATH  CYXKICHUS:
yYTBEPJUTEIbHBIC U OTPUIIATEIbHBIC, €IMHUYHBIC, YACTHBIC U 00IIHE, YCIOBHBIC,

BBISIBJIATH MAaTEMATUUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSX, MpEJIaraTb KpUTCPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEW Y IPOTUBOPEUYN;

JenaTh BBIBOJABI C HCIOJIB30BAHUEM 3aKOHOB JIOTUKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3AKIIOUECHHM, YMO3aKIIOUEHUI 10 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSTENILHO J10KA3aTeNbCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAaUBaTh apPryMEHTAIMIO, TPUBOAUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE CYKICHHSI M BBIBOJIHI;

BbIOMpaTh cmoco® pemeHus y4eOHOM 3amauu  (CpaBHUBATHh HECKOJIBKO
BApUAHTOB PELICHHUS, BHIOUPATh HauboJiee MOAXOASIINI C YYETOM CaMOCTOSITEBHO
BBIJICJICHHBIX KPUTEPHUEB).



Bba3oBrble uccienoBare/ibCkue 1eiCTBUA:

HCII0JIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUA HHCTPYMEHT I1O3HAHMS,
(GopMynrpoBaTh  BONPOCHI,  (PUKCUpYIOIIME  MPOTUBOpEYHE,  MpodiIeMy,
yCTaHaBIMBaTh MCKOMOE U JaHHOE, (hOPMHUPOBATH TUIOTE3Yy, apryMEHTHUPOBATh
CBOIO MO3ULIHMI0, MHEHHUE;

IPOBOAUTH CAMOCTOSTEIBLHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIEIOBAHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MaTeMaTH4ecKoro oObeKTa, sIBJIEHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSIMH, IPOLECCAMU;

CaMOCTOSATENIBHO (POpPMYIHUpPOBaTH OOOOIIEHHS M BBIBOJBI O pe3yJibTaTaM
OPOBENEHHOTO  HAOIOJEHUs, HCCIEOBaHUS, OLEHUBATh  JOCTOBEPHOCTh
NOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000ILEHU;

IPOrHO3MPOBATh BO3MOXKHOE pAa3BUTHE IIpoliecca, a TakKe BbIABUIAThH
IPENOJIOKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBHUSX.

Pab6ora ¢ undgopmanmeii:

BBISBJIATH AePUIUTH MHDOpPMAIMKU, TAaHHBIX, HEOOXOJAUMBIX NJIsi OTBETa HA
BOMPOC U JJIs1 PEIICHUS 3a]1a4H;

BbIOMpaTh MHMOPMAIMIO U3 UCTOYHUKOB PAa3JIMYHBIX TUIIOB, aHATU3UPOBATh,
CUCTEMAaTU3UPOBATh U UHTEPIPETUPOBATH HHPOPMALIUIO PA3TUYHBIX BUI0B U (hOpM
IpEACTaBIECHUS;

CTPYKTYpPHpPOBaTh MH(POpPMALIMIO, MPECTABIATh €€ B pa3IMYHBIX (popmax,
WLTIOCTPUPOBATH TpadUUECKU;

OLICHUBATH HaJEXKHOCTh uHbOpMAITIH 1o CaMOCTOSITEJIbHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBeEpPCAJIbHbIEe YUeOHbIE IeCTBUS

OO01menue:

BOCIIPUHUMATH U (OPMYJIHUPOBATH CYKJICHUS B COOTBETCTBHH C YCIOBUSIMH U
IEIAMH OOIICHUS, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHHSI B YCTHBIX
W THUCbMEHHBIX TEKCTax, JaBaTh TMOSICHEHUA IO XOAYy PpEIIeHHUS 3ajayu,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3yIbTarT;

B XOJI¢ OOCYXKJICHHsI 3aJlaBaTh BOMPOCHI IO CYIIECTBY OOCYXKIAaeMOW TEMHI,
mpoOJIeMBl, peIracMoi 3ajadyd, BBICKA3bIBaTh HJCH, HAIlCJICHHBIE Ha IIOMCK
pEIlIeHUs, COTMOCTAaBISATh CBOU CYXKJACHUA C CYXICHUSIMU JAPYTUX YYaCTHHUKOB
nyanora, oOHapyXMBaTh Pa3jUyuMe U CXOJICTBO IO3HUIIUM, B KOPPEKTHOH (opme
(dbopMyITHpPOBATh Pa3HOTIACHS, CBOM BO3PAKCHHUSI;

MPEJCTABIATh PE3YJAbTAaThl PEIICHUS 3a/laud, SKCIIEPUMEHTA, MUCCIEIOBaHUsI,
MIPOCKTa, CaMOCTOSITEILHO BBIOMpATh (OpMAT BBICTYIUICHUS C Y4ETOM 3a1ad
Mpe3EHTAIIMU U OCOOEHHOCTEH ayIuTOPHH.



PerynsiTuBHBIe YHHBeEPCAJIbHbIE YUeOHbIE JAeiicTBUS

Camoopranusanus:

COCTaBJIATH IJIaH, AITOPUTM PEIICHHS 3a]1a4H, BEIOUPATh CIIOCOO PEIIeHuUs C
yIETOM HUMEIONTUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PELICHUH C YYETOM HOBOM MH(pOpMAIIIH.

CaMOKOHTPOJIb, IMOIIHOHATbHBIH HHTE/JIEKT:

BIAJIeTh  HAaBBIKAMHM  TIO3HABATEIBHOW  pedIeKcMu KaKk  OCO3HAHHS
COBEPIIAEMbIX JIEUCTBHIA M MBICIIUTEIBHBIX MPOIECCOB, UX PE3YJIHTATOB, BIIAJETh
criocobaMu CaMOIIPOBEPKH, CAMOKOHTPOJIA TMpOIecca U pe3yibTara perIeHHS
MaTeMaTUYeCKOW 3a/1auH;

NPEIBUICTh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTbH MPU PEIICHUH 3aa4H,
BHOCHUThH KOPPEKTHUBBI B JICATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, JaHHBIX,
HaWJCHHBIX OMMUOOK, BBISIBJICHHBIX TPYIHOCTECH;

OIICHMBATh COOTBETCTBHE PE3yjIbTaTa IEIH U YCIOBHIM, OOBSCHSATH MPUIHHBI
JOCTIKEHUS WM HEJIOCTHIKCHHS PE3yJbTAaTOB JEATEIHPHOCTH, HAXOJUTh OLIUOKY,
JaBaTh OIICHKY MPUOOPETEHHOMY OITBITY.

CoBMecTHasI 1eSITEJIbHOCTD:

IIOHMMAaTh M HCIIOIh30BaTh MPEUMYIIECTBA KOMAHJIHONW W WHIMBHIYATbHOM
paboThl TpW pelIeHHH YYeOHBIX 3aJady, NPUHUMATh IeJlb COBMECTHOM
JeSTENbHOCTH, TUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOM paboOThI, paclpeiensTh
BUJIBI pabOT, TOTOBAPUBATHCS, 0OCYKIATh MPOIIECC U Pe3yabTaT paboThl, 00001IaTh
MHEHUS HECKOJIbKUX JIIO/IEH;

y4acTBOBaTh B TPYNIOBHIX GopMax paboThl (0O0CYXIeHHUS, 0OMEH MHEHHI,
«MO3TOBBIE IITYPMBI» U UHBIE), BBIMOIHATH CBOIO YaCTh Pa0OThI U KOOPAMHUPOBATH
CBOM JICUCTBHUSI C IPYTUMU YIEHAMHU KOMAaH/Ibl, OLICHUBATh KA4€CTBO CBOETO BKJIA/1a
B OOmUMi MPOAYKT 1O KPUTEPHUsM, CEHOPMYIMPOBAHHBIM  YYaCTHUKAMH
B3aMOJICHCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kiaacca oOyJaronuiics HayquTCs:

e CBOOOJIHO OIEPUPOBATH OCHOBHBIMU TOHSTHSIMU CTEPEOMETPUU TIPH
pEIICHNH 337249 U MTPOBEICHUHA MaTEeMATHUECKUX PACCYKIACHUH;

e TMPHUMEHSATH AKCHOMBI CTEPEOMETPUH M CIEACTBUS U3 HUX MPU PEIICHUH
T€OMETPUYECKUX 3a/1a4;

e KJIacCU(PUIMPOBATH B3aMMHOE PACIIOJOKECHHE MPSMBIX B TPOCTPAHCTBE,
TUTOCKOCTEH B TPOCTPAHCTBE, MPSIMBIX U TUIOCKOCTEH B IPOCTPAHCTBE;
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CBOOOJIHO OMEpPHPOBATh TMOHATHUSMH, CBS3aHHBIMA C yIJlaMHd B
MPOCTPAHCTBE: MEXKAY MNPSMBIMH B MPOCTPAHCTBE, MEXAYy MOPSIMOH U
TIOCKOCTBIO;

CBOOO/IHO OMEPUPOBATH MOHATHIMHU, CBI3aHHBIMUA C MHOTOTPAHHUKAMU;
CBOOOJIHO pAacro3HaBaTh OCHOBHBIE BHUABl MHOTOTPAaHHHKOB (IIPU3Ma,
NUpaMKIA, MPSIMOYTOJIbHBIN Napajuiesenunen, Kyo);

KJaccHPUIMPOBaTH ~ MHOTOTPAHHHUKH,  BBIOWpas  OCHOBAaHHS  JJIA
KJ1accupuKaIuy;

CBOOOJIHO  OMEpUPOBATH MOHITHSIMH, CBSI3aHHBIMH C  CEYCHHEM
MHOTOTPaHHUKOB TIOCKOCTBIO;

BBITIOJTHATD napasuieIbHoe, [IEHTpaJIbHOE u OpPTOTOHATBHOE
NPOEKTUPOBaHNE (PUTYp Ha IMIIOCKOCTh, BEITIOIHATEH U300paXkeHuUs (GUryp Ha
TUIOCKOCTH;

CTPOWTH CEUYCHHsI MHOTOTPAHHUKOB Pa3JTMYHBIMU METOJAMH, BBITIONHSTH
(BBIHOCHBIC) IIJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX QUTYD:
BU/I CBEPXY, COOKY, CHU3Y;

BBIUUCIIATh  IJIOMAQJAM  TOBEPXHOCTEH  MHOTOTPAaHHUKOB  (MpHU3Ma,
nupaMuia), TEOMETPUUYECKUX TN ¢ TPUMEHEHHEM (HOpMYIT;

CBOOOJHO ONEpPHPOBATH MOHATUSIMHU: CUMMETpPHUS B MIPOCTPAHCTBE, LEHTP,
OCb U IJIOCKOCTh CHMMETPHH, LIEHTP, OCh U INIOCKOCTh CHMMETPUH (DUTYPBI;
CBOOOJHO OIEpPHPOBATH MOHSATUSMH, COOTBETCTBYIOIIMMHU BEKTOpaM WU
KOOpJIMHATaM B IIPOCTPAHCTBE;

BBITIOJTHATH EHCTBHS HaJl BEKTOpaMH;

pemaTh 3aJa4dl Ha JIOKA3aTEIbCTBO MAaTEMaTHYECKUX OTHOIICHWH U
HAaXOXKJICHUE T€OMETPHUECKUX BETUUNH, IPUMEHSISI H3BECTHBIE METOIBI IIPH
pElICHNH MaTeMaTUYeCKUX 3a/lady IOBBIIICHHOTO M BBICOKOTO YPOBHS
CIIO’KHOCTH;

OPUMEHATh TMPOCTEUIINE MPOrpaMMHBIE CpEACTBa M 3JIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUYECKUX 3a/4a4;
U3BJIEKaTh, NIPEOOpPa3OBBIBATH M HHTEPIPETUPOBATH HHOOPMALUIO O
HOPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UrypaX, NPEICTABICHHYIO Ha
YepTekax U pUCYHKaAX;

OPUMEHATh TOJIyYCHHbIE 3HAHUS HA MPAKTHKE: CpaBHUBATh U
aHAJIM3UPOBATh pPEAbHbIC CUTYAllMH, MPUMEHATh HU3yUYEHHBIC MOHITHS B
npolecce IMOHMCKa pEHIeHHs MaTeMaTHYecKd ChOopMyTHpPOBAHHOMN
npoOsieMbl, MOJIEIMPOBATh pEajbHbIE CUTYallMd Ha S3bIKE TE€OMETpHH,
HCCIIEZIOBATh TOCTPOSHHBIE MOJETH C MCIOJIb30BAaHHMEM T€OMETPHUECKUX
NOHATUH W TEopeM, ammapara aareOpbl, peliars MPaKTHYECKHe 3aJadH,
CBSI3aHHBIEC C HAX0XX/IEHUEM T€OMETPUUECKUX BEITUUNH;
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MMETh TpPEACTaBICHUS OO0 OCHOBHBIX AdTamax pa3BUTUSI TEOMETPHUM Kak
COCTaBHOM YacTu (pyHJIaMEeHTa Pa3BUTHUS TEXHOJIOT .

K xonmy 11 kinacca oOyvaromuiicst HAy9UTCS:

CBOOOJHO ONEPUPOBATH IMOHATUSMHU, CBSI3aHHBIMU C I[WJIMHJIPUYECKOM,
KOHUYECKON U c(hepudyeckol MNOBEPXHOCTSIMHU, OOBACHITH CIOCOOBI
HOJIyYEHHUS;

ONEepUPOBATH MOHATUAMHM, CBSI3aHHBIMHU C TEJIAMH BPALIEHUS: [UIUHIPOM,
KOHYCOM, chepoit u mapom;

pacno3HaBaTh Tejla BpalleHus (IWIMHADP, KOHYC, cepa W Mmap) U
O0O0BSACHATH CIIOCOOBI OJyUYEHHUS TEJ BpallleHHUS;

KJIacCU(UIUPOBATH B3AMMHOE PacoiokeHue cephl U MIOCKOCTH;
BBIUUCISATh BEJIIMYMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB U TEJ BpalleHHUS,
00BEMBI U MIIOMIAIM TOBEPXHOCTEH MHOTOIPAHHUKOB W TEJNl BpAIEHUS,
Tr€OMETPUYECKUX TeJl C TPUMEHEHUEM (HOopMyIT;

CBOOOJTHO OIEPUPOBATH MOHATHUAMHM, CBSI3AHHBIMU C KOMOMHALMSIMHU Tell
BpallleHusi ¥ MHOTOIPAaHHUKOB: MHOTOIPAHHUK, BIIMCAHHBIN B cdepy U
ONMMCAaHHBIA OKOJIO cepshl, chepa, BOUCAHHAS B MHOTOTPAaHHUK WJIU TEJO
BpalllCHHUS;

BBIUUCISTh COOTHOIIEHUSI MEX]TY TUIOMIAASIMU MTOBEPXHOCTEN U 00bEMaMu
II0JTOOHBIX TEI;

u300pakaTh H3ydaemble (UTYPHI, BBINOIHATH (BBIHOCHBIC) TIUIOCKHE
YepTeXKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUI CBEpXY, COOKY,
CHU3Y, CTPOUTh CEYEHHUS TEJl BPAILCHHUS;

U3BIIEKaTh, WHTEPIPETUPOBATH U MpeoOpa3oBbIBaTh HH(OpPMAIUIO O
POCTPAHCTBEHHBIX TE€OMETpUYECKHX (Urypax, NpenCcTaBICHHYIO Ha
YepTekax U pUCyHKaX;

CBOOOTHO OMIEPUPOBATH MOHSATUEM BEKTOP B IMIPOCTPAHCTBE;

BBINOJHATH ONEPALMK HAJl BEKTOPaMU;

3a/1aBaTh INIOCKOCTh YPABHEHHEM B JIEKaPTOBOM CUCTEME KOOPJUHAT;
pemaTh reOMETPUYECKUE 33Ja4H HA BBIYMCIIEHUE YIJIOB MEXAY PSAMBIMUA U
IUIOCKOCTSIMH, BBIYMCIIEHUE PACCTOSTHUN OT TOYKH JI0 IUIOCKOCTH, B LIEJIOM,
Ha IPUMEHEHHE BEKTOPHO-KOOPANHATHOTO METO/1A MPU PELICHUH;
CBOOOIHO ONEpUPOBaTh TOHATUSAMH, CBSI3aHHBIMU C JBHKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHUI;

BBIMOJHATE W300paKEHUs] MHOTOIPAaHHMKOB U Tl BpALIECHUSA IpHU
NapajuyieIbHOM  TEPEHOCE, UEHTPAIbHOM CHUMMETPHUM, 3€pPKaJbHOU
CUMMETPUH, IPU TIOBOPOTE BOKPYT MPsIMOM, Tpeodpa3oBaHus moa0o0us;
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CTPOUTH CEUCHUS MHOTOTPAHHUKOB M TEJl BPAIICHUS: CCUCHHS ITMIIMHIPA
(mapanienbHO U NEPHeHANKYISIPHO OCH), CEUEHHUs KOHYyca (MapasuiesibHbIe
OCHOBAHHIO M TIPOXOISIINE YepPe3 BEPIIUHY ), CEUCHUS T1apa;
MCIIONB30BaTh METOJIbI TOCTPOSHUSI CEUEHHWI: METOJ CJEeI0B, METOJ
BHYTPEHHETO MPOCKTUPOBAHUS, METO]T TIEPEHOCA CEKYIEH TIOCKOCTH;
JTOKa3bIBATh TEOMETPUUCCKUEC YTBEPIKICHHUS;

NPUMEHATh TCOMETPUYECKUE (PaKThl I PEHICHUS CTEPEOMETPUUCCKHUX
3aja4, MPEANoJaraolMX HECKOJIbKO IIaroB peHICHHS, €CIU YCIOBHUS
NIPUMCHCHUS 3aJIaHbl B IBHOM M HESIBHOU (opMme;

pemarh 3aJayd Ha J0Ka3aTeIhCTBO MAaTEMAaTHUYECKUX OTHONICHUH W
HAX0XJICHUE TeOMETPHUSCKUX BEJINYHH;

NPUMEHSTH MPOTPAMMHBIC CPEJICTBA M DJIEKTPOHHO-KOMMYHHKAIMOHHBIC
CUCTEMBI MPU PEIICHUN CTEPCOMETPUUCCKUX 3a]1aY;

PUMEHSTH ITOJTYICHHBIC 3HAHUS HAa IPAKTUKE: CPABHUBATh, AaHAJTM3HUPOBATH
U OIICHMBATh pEAJTbHBIC CHUTYAllUHd, MPUMEHATh HW3YUYCHHBIC ITOHSATHSA,
TEOpEMBbI, CBOWCTBAa B IIPOIECCE IIOMCKA PEIICHUS MaTeMaTHYCCKH
chOopMyITMPOBaHHON MPOOJIEMBI, MOJEIUPOBATh peajbHbIC CUTYyallMH Ha
SI3BIKE TEOMETPHUH, UCCIIEA0BATh TOCTPOSCHHBIC MOJICIN C MCIIOJIb30BaHHEM
TeOMETPUYECKUX TIOHSATHH W TeopeM, armmapara ainreOphl, pelaTh
NpakTUYECKUEe 3aJadd, CBS3aHHBIE C HAXOXKICHHEM TeOMETPUYCCKHX
BEJIMYWH;

UMETh TPEACTABICHUS 00 OCHOBHBIX JdTarax pPa3BUTHUS TEOMETPUU Kak
COCTaBHOM YacTH (pyHIaMEHTa Pa3BUTHUS TEXHOJIOTHH.
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TEMATHYECKOE IINTAHUPOBAHHUE
10 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (undposbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsbl
http://school -
1 BBenenne B ctepeoMeTpuio 23 1 I //S.C 0
collection.edu.ru
5 B3anMHOe€ pacnosiokeHue npsiMbIX B 6 0 http://school -
MPOCTPAHCTBE collection.edu.ru
3 [TapamienpHOCTE NPSMBIX U IJIOCKOCTEN B 8 1 http://school -
MPOCTPAHCTBE collection.edu.ru
4 [TepieHAMKYASIPHOCTD NPSIMBIX U o5 1 http://school -
IJTIOCKOCTEMN B MPOCTPAHCTBE collection.edu.ru
5 VYTIBl 1 paccTOSTHUS 16 1 it ://S.ChOOI-
collection.edu.ru
6 MHororpaHHUKH 7 0 hit ://S.ChOOI_
collection.edu.ru
7 BekTopsl B mpocTpaHcTBE 12 0 hit ://S.ChOOI_
collection.edu.ru
8 [ToBTOpEHME, 0000IIEHNE U CUCTEMATH3AIHS 5 1 http://school -
3HaHUU collection.edu.ru
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 5 0

14



11 KVIACC

KoaunyecTBO 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3aeoB H TeEM uudpoBLIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
1 AHanutruyeckas TeoMeTpHst 15 1 it ://S.ChOOI_
collection.edu.ru
5 [ToBTOpEHue, 06001mEeHNEe U 15 0 http://school -
CUCTEMATH3AINA 3HAHUH collection.edu.ru
3 O0BEM MHOTOTpaHHUKA 17 1 it ://S.ChOOI_
collection.edu.ru
4 Tena Bpamenus 24 1 htt ://S.ChOOI_
collection.edu.ru
5 [Tmomaau moBepXHOCTH U 0OBEMBI 9 1 http://school-
KPYTJIIBIX TEI collection.edu.ru
6 JIBrokeHUst 5 0 ht ://S.ChOOI_
collection.edu.ru
7 [ToBTOpEeHUE, 0600IICHNE 1 17 1 http://school -
cUCcTeMAaTU3aIys 3SHaHUH collection.edu.ru
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 0
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KosmuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrpoasubie | IlpakTuueckue
n/n Bcero H3y4eHusi | oOpa3oBaTeIbHbIE
padoTsbI padoThI
pecypcsbl
OcHoBHbIE IpaBUJIa U300paKEeHUS HA
1 PUCYHKE IIJIOCKOCTH, ITAPaJUIEIbHBIX 1 http://school -
MPSIMBIX (OTPE3KOB), CEPETUHBI collection.edu.ru
oTpe3ka
[TonsiTHs cTepeoMeTpur: TOUKa,
npsiMasi, II0CKOCTb, IPOCTPAHCTBO.
OcHoBHbIE MpaBUiia U300paKEHUS HA
2 P P 1 http://resh.edu.ru/
PHUCYHKE MJIOCKOCTH, MapajIeIbHBIX
MPSMBIX (OTPE3KOB), CEPETUHBI
oTpe3ka
[TonsiTHs: nepecekaroniuecs
3 IIJIOCKOCTH, TIEPECEKAIONTUEeCs MpsMast 1 http://www.math.ru
U TUIOCKOCTb; MOJTYIPOCTPAHCTBO
[TonsiTus: nepecekarouiuecs
4 IJTIOCKOCTH, TIEpeCceKarouecs mpsamas 1 http://resh.edu.ru/
Y TUIOCKOCTB; MOJIYIPOCTPAHCTBO
MHororpaHHUKH, U300pakeHue
. http://school -
5 MIPOCTENIINX IPOCTPAHCTBEHHBIX 1

¢buryp, HecyleCTBYIOIUX 0ObEKTOB

collection.edu.ru
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http://resh.edu.ru/
http://www.math.ru/
http://resh.edu.ru/

MHororpanHuKH, H300pakeHune
IIPOCTEHUIINX IIPOCTPAHCTBEHHBIX
¢buryp, HeCymecTBYIOIMUX 0ObEKTOB

http://resh.edu.ru/

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
CJIEJICTBHS U3 HUX

http://www.math.ru

AXCHOMBI CTEPEOMETPUH U TIEPBHIE
CJIEJICTBHS U3 HUX

https://www.uchportal.ru

AKCHOMBI CTEPEOMETPUH U TIEPBHIE
cienctsus n3 HUX. CrocoOnl 3a1aHust
MPSIMBIX U IJTIOCKOCTEHN B
npocTtpancTBe. O003HAUYCHUSI PSMBIX
M TIJIOCKOCTEH

http://school-

collection.edu.ru

10

N300paxkenue ceueHni mupamMupl,
Ky0a U MPU3MbI, KOTOPBIE TPOXOIAT
yepe3 ux péopa. M3obpaxenune
nepeceyeHus MOJTyYeHHBIX
IJI0CKocTel. PackpammnBanue
MTOCTPOCHHBIX CEYCHUI Pa3HBIMU
LBETaMU

http://resh.edu.ru/

11

N3obpaxenne ceueHni TMpaMuIbl,
Ky0a U MPU3MbI, KOTOPBIE IPOXOJISAT
yepe3 ux péopa. M3obpaxenue
nepeceyeHus MOJy4eHHBIX
mwiockocteil. PackparmBanue
MTOCTPOCHHBIX CEYCHUI Pa3HBIMU
1[BETaMHU

http://www.math.ru

12

N3o0paxkenue ceueHni mupamMupl,
Ky0a U MPU3MBbI, KOTOPBIE TPOXOJISAT

http://resh.edu.ru/

17
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gyepes ux péopa. M3o0paxenue
NEpCCCUCHU MOJTYUYCHHBIX
IJI0OCKOCTEN. PackpamuBanue
IMOCTPOCHHBIX ceueHuu pasHbIMU
IBETaMu

13

N3o0pakenue ceueHuit mipaMupl,
Ky0a U MPU3MbI, KOTOPBIE TPOXOJIAT
yepe3 ux péopa. M3obpaxenue
NEPECCUCHU MOJTYICHHBIX
IJI0CKOCTEN. PackpammuBanue
ITOCTPOCHHBIX CeUeHUM pa3sHbIMU
BE€TaMu

http://school-

collection.edu.ru

14

Merton creoB AJist MOCTPOCHUS
CeueHnu!

http://resh.edu.ru/

15

Merton crienoB 1Sl HOCTPOSHUS
ceueHuii. CBOMCTBA MEepeCEUCHUI
NPSAMBIX U IIOCKOCTEN

http://www.math.ru

16

Merton cieoB 1Sl TOCTPOSHUS
ceueHuidi. CBOMCTBA MepeceuCHU
MPSIMBIX U IJIOCKOCTEH

http://resh.edu.ru/

17

[TocTpoenue ceuenuii B nupamu/e,
KyOe 1o TpéM ToukaM Ha pEOpax.
Co3aHne BEIHOCHBIX YEPTEKEN U
3aMMch M1aroB NOCTPOCHUS

http://resh.edu.ru/

18

[TocTpoenue ceueHuit B mupamue,
KyOe 1o TpéM ToukaMm Ha pébpax.
Co31aHne BBIHOCHBIX YepTexXel U
3aIUCh 1IAr0B MOCTPOEHUS

http://school-

collection.edu.ru

18
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19

[TocTpoeHue ceuenuii B nupamu/e,
KyOe 1o TpéM Toukam Ha p&dpax.
CozntaHue BBIHOCHBIX YEPTEXKEHN U
3aIMCh IAroB MOCTPOCHUS

http://resh.edu.ru/

20

[TocTpoenue ceuenunii B mupamu/ie,
KyOe 1o TpéM Toukam Ha pEbpax.
Co3zntaHue BBIHOCHBIX YepTeXel U
3aIMCh MAroB MOCTPOCHUS

http://www.math.ru

21

[ToBTOpenue mnanumerpun: Teopema o
MIPONOPIIUOHAIBHBIX OTPE3KaX.
[Togo6ue TpeyroJIbHUKOB

http://resh.edu.ru/

22

[ToBTOopenue nmnanumerpun: Teopema
Menenas. Pacuersl B ceUeHUSIX Ha
BBIHOCHBIX YepTexax. Mcropus
Pa3BUTHUS TTITAHUMETPHUH U
CTEPEOMETPUHU

http://school-
collection.edu.ru

23

KonTtponbnas padorta Nel "Akcruomsr
crepeomerpun. Ceuenus"

http://resh.edu.ru/

24

B3aumHoe pacnosoxeHue npsmbix B
npoctpaHcTBe. CKpeluBarouInecs
npsimbie. [Ipr3Haku cKpemuBaromuxcs
npsameix. [lapannensHbie npsMbie B
MIPOCTPAHCTBE

http://www.math.ru

25

Teopema o cymecTBoBaHUH U
€IMHCTBEHHOCTH MPSMOMU
NapajuIeJIbHON JAHHOU MIPSMOH,
MIPOXOJALIEH Yepe3 TOUKY
IIPOCTPAHCTBA U HE JIeXKAILEH Ha

http://resh.edu.ru/

19
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JAaHHOU npsiMoi. Jlemma o
HCpCCC‘-ICHI/II/I HapaJIJICJIBHbIX HpHMLIX
IUIOCKOCTBIO

26

[TapamienpsHOCTB TPEX NPSIMBIX.
Teopema o TpEX mapayIeabHbIX
npsMbIX. Teopema o
CKPEILMBAIOIINXCS MPSMBIX

http://resh.edu.ru/

27

[TapannensHO€ MPOEKTUPOBAHUE.
OcHOBHBIE CBOMCTBA MapaJLICIHLHOTO
npoexktupoBanus. M300paxkenue
pa3HbIX (GUTYp B MapayieIbHON
MIPOEKIINU

http://school-

collection.edu.ru

28

[enTpanbsHas mpoekuus. Yroic
COHAIPABJICHHBIMUA CTOPOHAMHU. YTOJI
MEX]ly IPSIMBIMHU

http://resh.edu.ru/

29

3azayy Ha TO0Ka3aTeILCTBO U
HCCIEI0BaHNE, CBI3aHHEIE C
PacIoIOKEHUEM MPSMBIX B
MPOCTPAHCTBE

http://www.math.ru

30

[TousTUA: NapaJyIeTbHOCTh NPSIMOI U
IJIOCKOCTH B mpocTpaHcTse. [IpusHak
MapayiebHOCTH MPSMOM U TIIIOCKOCTH.
CBoiicTBa napajIeIbHOCTH MPAMOHN U
IJI0CKOCTH

http://resh.edu.ru/

31

FCOMCTpI/I‘IeCKI/Ie 3aJa44 Ha
BBIYHCIICHHUEC U JOKAa3aTCJIILCTBO,
CBA3aHHBIC C TApAJJICIIBHOCTBIO
NpsAMBIX U ILIOCKOCTEHN B MMPOCTPAHCTBC

http://school-

collection.edu.ru

20
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ITocTpoenue cedeHus, MPOXOAIIEro
yepe3 JaHHYIO MPSIMYIO Ha YEPTEXKE U

32 ) y http:/resh.edu.ru/
NapajuieIbHOTO APYrou MPsSMOM.

Pacuér oTHOIIEHUI
[TapannenpHas npoeKuus, IPUMEHEHUE

3 JUISl TIOCTPOEHUS cequHvﬁ Ky0a u http://resh.edu.ru/
napauienenumnena. CBoicTBa
napajuieJienuIea U Ipu3Mbl

2 [TapannenbHble MIOCKOCTH. Hpm}iaKH htto:/fwww.math.ru
MapajuIebHOCTH JBYX IIOCKOCTEMH
TeopeMa o mapaieIbHOCTH U
€MHCTBEHHOCTH TUIOCKOCTH,

35 MIPOXOJIAIICH Yepe3 TOUKY, He http://resh.edu.ru/
MPUHAIISKALTYI0 JAHHOU MIIOCKOCTH U
CIIEICTBUS U3 HEE
CBolicTBa mapauieNIbHbIX MJIOCKOCTEM:

%6 0 TapauIeIbHOCTH MPSMBIX http://school -
IepeceYeHus MpU MEPECCUCHUU JBYX collection.edu.ru
MapajuieIbHbIX JIOCKOCTEN TPETheu
KonTtponsHas padorta Ne2

37 "[TapamiensHOCTb MPSAMBIX U http://resh.edu.ru/
IJIOCKOCTEH B MmpocTpaHcTBe"

38 [ToBTOpenue: Teopema [Iudaropa Ha htto:/Awww. math.ru
MJI0CKOCTH

29 [ToBTOpEHUE: TPUTOHOMETPHUS htto://resh.eduru/
MPSIMOYTOJIBHOTO TPEYTrOJIbHUKA

0 CBoiicTBa Ky0a 1 MPsIMOYTOJILHOTO http://school -

apajuiejcnuieaa

collection.edu.ru

21
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Berurcnenue 1MH OTPE3KOB B KyOe U

41 http://resh.edu.ru/
MPSIMOYTOJIbHOM IapajuleIenuIe e
[lepneHIUKYISIPHOCTD NPAMOU U

42 mockocTt. HpisHax . hitp://resh.edu.ru/
MEePIEHIUKYIISIPHOCTH MPSMOUN U
IJI0OCKOCTH
[lepneHUKyYISIPHOCTD NPAMOU U

43 mwrockoctu. [Tpu3Hak ) http:/Awww.math.ru
MEePIEHIUKYIISIPHOCTH MPSMOUN U
MJIOCKOCTH
TeopeMa o CyleCTBOBAaHUU U
€IMHCTBEHHOCTH MPSIMOH,

44 MIPOXOJALIEN Yepe3 TOUKY http://resh.edu.ru/
MIPOCTPAHCTBA U MEPIEHIUKYIISIPHON K
IIJIOCKOCTH

45 [11ockOCTH M IEPIIEHUKYIAPHBIE UM http://school -
MpsIMbIE B MHOTOTPaHHUKAX collection.edu.ru

46 [InockocTy ¥ NepneHIuKyIsIpHbIE UM htto://www.math.ru
MPsIMbIE€ B MHOTOI'PAHHHUKAX
[lepneHauKynsip ¥ HaKJIOHHASL.

47 [TocTpoenue neprneHIuKysipa u3 http://resh.edu.ru/
TOYKHU Ha NPSAMYIO
[lepneHauKynsip U HaKJIOHHASL.

48 [TocTpoenue neprneHuKymspa u3 http://resh.edu.ru/
TOYKHU Ha MPSAMYIO

49 TeopeMa o0 TpEX nepHeHAUKYIsIpax http://school -

(npsimast u oOpaTHast)

collection.edu.ru
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Teopema o0 TpEX nepHEHAUKYIAPAX

50 http://resh.edu.ru/
(mpsimast u oOpaTHast)
YToa1 MeXTy CKpeIUBaIOIIIMHUCS

51 Y P http://resh.edu.ru/
MPSIMBIMU
[Touck nmeprneHIuKyISIPHBIX TPSIMBIX C

52 IIOMOIIBIO TTEPTIEHINUKYISIPHBIX http://www.math.ru
TIOCKOCTEH

53 OpToroHaiabHOE MPOCKTUPOBAHUE http://resh.edu.ru/
[TocTpoenue ceuenuii Kyoa, MpU3MBsl,

. http://school-
54 MPaBUWIILHON MTUPaAMUJIBI C TTOMOIIHIO .
o collection.edu.ru

OPTOTOHAJILHOW TIPOEKITNH
[TocTpoenue ceuenuii Kyoa, MpU3Msl,

55 MPaBUILHOW MUPAMHUJIBI C IOMOIIBIO http://resh.edu.ru/
OPTOTrOHAJILHOW MPOEKIUU
CummMeTpus B MPOCTPAHCTBE

56 OTHOCHUTEIBHO miockocTH. [Inockoct http://www.math.ru
CUMMETPUN B MHOTOIpaHHUKAX
[Ipu3Hak neprneHauKyIapHOCTH

57 MPSIMOM M TUIOCKOCTHU KaK CJICJICTBHE http://resh.edu.ru/
CUMMETPUHU

58 [IpaBunabHBIE MHOTOTpAaHHUKH. Pacuér http://school -
pacCTOSIHUN OT TOYKH JI0 TIIIOCKOCTH collection.edu.ru
IIpaBunbHBIE MHOTOTpaHHUKHU. Pacuér

59 p 5 p http://resh.edu.ru/
pacCTOSIHUN OT TOYKH JI0 TIIIOCKOCTH
CriocoObl OMYCTUTH MEPIIEHINKYISPHI:

60 CUMMETpHS, CABUT TOUYKH I10 http://www.math.ru

NapajuieJIbHON IPSAMOU
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CaBur no HenapauienbHON IPSIMOH,

61 . http://resh.edu.ru/
U3MEHEHHE PACCTOSHUI
KontponsHas padora Ne3

62 "[lepneHIMKYISIPHOCTD NPSAMBIX U http://resh.edu.ru/
IJIOCKOCTEN B pocTpaHCcTBe"
[ToBTOpEHUE: Yroa MEX Iy NPSIMBIMU

63 Ha MJIOCKOCTH, TPUTOHOMETPHS B http://school -
MPOU3BOJIBHOM TPEYTOJIHUKE, collection.edu.ru
TeOpeMa KOCUHYCOB
[ToBTOpEHME: Yyroy MexIy

64 CKpEIIMBAIOIIUMHUCS TPSIMBIMH B http://resh.edu.ru/
MIPOCTPAHCTBE
I'eomeTprueckne METOIbl BHIYUCIECHUS

65 yTJia MeXKy MPSMBIMU B http://www.math.ru
MHOTOTpaHHUKAX

66 Z[BYFE)aHHI)II\/'I yroJi. CBOMCTBO http://resh.edu.ru/
JUHENHBIX YTJIOB ABYTPAHHOTO yria
[lepnienIuKyNApHBIE MJIOCKOCTH.

67 CpoiicTBa B3aMHO t ://S.ChOOI_

. collection.edu.ru

MEPIEeHIUKYISAPHBIX MIOCKOCTEH
[Ipu3Hak nepneHIuKyIspHOCTH
IJIOCKOCTEH; TeopemMa o mpsiMoi

68 MepeceyeH sl IBYyX MI0CKOCTeN http://resh.edu.ru/
MEePIEeHIUKYIIAPHBIX TPEThei
IJIOCKOCTH
[IpsAMOYroIbHBIN NapauIeIenuIe;

69 KyO; U3MepeHus1, CBOHCTBa http://www.math.ru

IpsAMOYT'OJIBHOTO IapaJUICIICTIMIICAa

24


http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://www.math.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://www.math.ru/

70

Teopema o quaroHaiu
MPAMOYTOJIBHOTO MapaJIJIENeNUIIe1a U
CJICJICTBUEC U3 HEE

http://resh.edu.ru/

71

CrepeomMeTpriecKue U MPUKIaIHbIC
3a71a4M, CBA3aHHbIE CO B3aUMHBIM
PAacCIOJIOKEHUEM MPSAMBIX U TJIOCKOCTH

http://school-

collection.edu.ru

72

[ToBTOpEHME: CKpenMBaOIKECS
MPpsAMBIC, MapaJICIIBHBIC IJIOCKOCTHU B
CTaHAAPTHBIX MHOTOT'PpaHHHUKAaX

http://resh.edu.ru/

73

[Tapa mapannenpbHBIX TIIOCKOCTEH HA
CKPEITUBAIOIINXCS MPSMBIX,
pPacCTOSTHUE MEXKTY
CKPENTUBAIOIINUMHUCS TPSIMBIMH B
MIPOCTBIX CUTYAIHSIX

http://www.math.ru

74

Paccrosinue OT TOYKHM /10 TIOCKOCTH,
paccTosiHUE OT MPSIMOM JI0 TUIOCKOCTH

75

BrrunciieHue paccTOAHUI MEXTY
CKPEILMBAIOIIUMHUCS MPSIMBIMHU C
MIOMOIIBIO TIEPIICHIUKYISIPHOM
IJI0CKOCTH

http://school-
collection.edu.ru

76

TpéxrpanHblil yroJi, HEpaBEHCTBA JJIA
TpexrpaHHbIX yrioB. Teopema
[Mucdaropa, TeopeMbl KOCUHYCOB U
CHUHYCOB Il TPEXTPAHHOTO yIiia

77

DnemMeHThI chepuuecKoil reOMETPHH:
reo/Ie3NYeCKre JMHUU Ha 3emiie

http://resh.edu.ru/

78

KonTtponpHas padota Ne4 "Yrisl u
paccrosHus"

http://www.math.ru
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CucreMarusaiiis 3HaHUH

79 " " 1 http://resh.edu.ru/
MHOTOTpaHHUK U €T0 YJIEMEHTHI

80 IInpamua. Bunael nupamua. 1 http://school -
[IpaBunbpHas nupamua collection.edu.ru

81 [Ipusma. IIpsamas n HakIOHHAs 1 http:/Awww.math.ru
npu3Mel. [IpaBuibHas pu3ma
H o

82 PAMOT TApaITENCTIHIIE, 1 hitp://resh. edu.ru/
MPSAMOYTOJIBHBIN TTapaJUIeIeHIIe], Ky0

83 BIzmyKnHe MHOTOTpaHHuKU. Teopema 1 htto://resh.edu.r/
Ditnepa
Brimykitbie MHOTOTpaHHUKH. Teopema htonfischool

84 Oiinepa. [IpaBunbHbBIE 1 1 HERASCO0

collection.edu.ru

TTOJTYTIPAaBHIILHBIC MHOTOTPAHHUKH
P

85 " CLICHIE 3a1a4 nc')' TeMe 1 http://resh.edu.ru/

MHororpaHHuKu

6 [TonsiTHE BEKTOpa HA MJIOCKOCTH U B 1 htto:/fwww.math.ru
MIPOCTPAHCTBE

87 CymMMa BEKTOPOB 1 http://resh.edu.ru/

88 Pa3nocTh BekTOpOB 1 http://resh.edu.ru/

89 [IpaBuio mapasnienenurnena 1 hit ://S.ChOOI_

collection.edu.ru

90 YMHOX€eHHEe BEKTOpa Ha YUCIIO 1 http://www.math.ru
Pasnoxxenue Bekropa o 6azucy Tpéx

91 BEKTOPOB, HE JISKAIIUX B OJTHOU 1 http://resh.edu.ru/
MJI0CKOCTH

92 CkansipHO€ MpoU3BE/ICHUE 1 http://resh.edu.ru/
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Beluncienue yria Mexxay BEKTOpaMu B

http://school-

93 1 .
IPOCTPAHCTBE collection.edu.ru
94 [IpocTeiimue 3a7a4u ¢ BEKTOpAMHU 1 http://resh.edu.ru/
95 [Ipocreiimume 3a1a4n ¢ BEKTOpaMu 1 http://www.math.ru
96 [Ipocreiimue 3a1a4u ¢ BEKTOpaMH 1 http://resh.edu.ru/
97 [IpocTeiimue 3a7a4u ¢ BEKTOpAMHU 1 http://resh.edu.ru/
98 O06o01enre U cucTeMaTu3arus 1 http://school -
3HaHUU collection.edu.ru
99 O60611vleHHe Y CUCTEMaTH3aIHs 1 htto://resh.edu.r/
3HAHHH
100 Hrorosas koHTpoJIbHAS paboTa 1 http://www.math.ru
101 O606Hv1eHHe Y CUCTEeMaTH3aIus 1 htto://resh.edu.r/
3HaHUH
102 O60011eHre U cucTeMaTu3alus 1 http://school -
3HAHUM collection.edu.ru
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME
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11 KVIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
Jara nudposbie
Nen/m | Tema ypoka Konrpoabubie | IlpakTuueckue
Bcero u3yuyeHusi | oOpa3oBaTesibHbIE
padoTsbI padoThI
pecypcsl
[ToBTOpenue Temsl "KoopauHatel BeKTOpa :
1 P P | BEKTOP 1 http://fcior.edu.ru
Ha MJIOCKOCTH U B IPOCTPAHCTBE
[ToBTOpenue Tems! "CkansipHoe
2 " 1 http://www.math.ru
MIPOU3BEICHUE BEKTOPOB
[ToBTOpenue Temsl "Beruncienue yria
3 P y: 1 http://resh.edu.ru/
MEXTy BEKTOPaMH B TIPOCTPAHCTBE
4 [ToBTOpenue Temsl "YpaBHEHNE TPSIMOIL, 1 http://school -
MPOXOSIIEH Yepe3 ABE TOUKH" collection.edu.ru
YpaBHeHHE IOCKOCTH, HOpMaJlb
5 P > HOP ’ 1 http://resh.edu.ru/
YpaBHEHUE IIJIOCKOCTH B OTPE3Kax
VYpaBHEHHE IIIOCKOCTH, HOPMaJb
6 P > HOP ’ 1 http://www.math.ru
YpaBHEHUE IIJIOCKOCTH B OTPE3Kax
7 BekTopHoe npousBeneHue 1 http://resh.edu.ru/
8 JIuHeitHbIe HEPaBEHCTBA, JTUHEUHOE 1 http://school -
NIPOTPAMMHUPOBAHUE collection.edu.ru
JIuneliHbIEe HEPABEHCTBA, JIMHEUHOE
9 P ’ 1 http://resh.edu.ru/
MIPOrpaMMHUpPOBAHUE
AHanuTHYeCKUEe METObI pacyéra yria
10 P 4 1 http://www.math.ru
MEXKy NPSMBIMA B MHOTOTpaHHUKAX
AHanuTHYeCKUEe METObI pacyéra yria
11 P 4 1 http://resh.edu.ru/
MEXKy IJIOCKOCTSIMA B MHOTOTpaHHUKAX
12 @dopMyiia pacCTOSIHUSA OT TOYKH J10 1 http://school -
IUIOCKOCTH B KOOpAUHATaX collection.edu.ru
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HaxoxaeHue paccTosiHUi OT TOYKHU 10

13 http://resh.edu.ru/
IJIOCKOCTH B KyOe
Haxoxnenue paccTosIHAI OT TOYKH JI0 .

14 p . http://fcior.edu.ru
IJIOCKOCTH B IPABUJIBHOM MUpaMUJIe
KonTpoabnasg padora Nel "Ananuruueckas

15 P " P https.//www.uchportal.ru
rEOMETPHUsI
CeueHuss MHOTOI'PAaHHUKOB: CTaHIAPTHBIE

16 P P http://resh.edu.ru/
MHOTOTPaHHUKH

http://school-
17 CeueHunss MHOTOTPAHHUKOB: METO/T CJIE/IOB )
collection.edu.ru

Ceuenunss MHOTOTPAHHUKOB: CTaHIapTHHIE

18 IIJIOCKOCTH, MIEpECEUEHUs MPSAMBIX U http://resh.edu.ru/
TIOCKOCTEH
[TapannensHbIe IIPSIMBIE U IUIOCKOCTH:

19 P P http://www.math.ru
napajuieIbHbIE CEUCHUSI
ITapanmensHBIE TIPSIMBIE U IIIIOCKOCTH:

20 P . pu http://resh.edu.ru/
pacy€r OTHOLIECHUI

21 [TapannenbHbIe NPAMBIE U TUIOCKOCTH: YTJIbI http://school -
MEXY CKPEIUBAIOLIMMUCS MPSIMBIMUA collection.edu.ru
[TepnienauKyIsIpHBIE TIPSMBIE U TJIOCKOCTH:
CTaHAAPTHBIE HaphI IIEPIIEH UK YIIPHBIX

22 Aap . P PHCHAHKYIP http://resh.edu.ru/
IJIOCKOCTEH U MIPSAMBIX, CHMMETPHUH
MHOTOT'PAaHHUKOB
IlepnennukynspHBIE IPSIMBIE U IIJIOCKOCTH:

23 P Y1p P http://www.math.ru
TeopeMa O Tpex MEepIEeHIUKYIIpaxX
IlepnennukynsapHBIE IPSIMBIE U IIJIOCKOCTH: .

24 p yip p http://fcior.edu.ru

BBIYHUCIICHUA JJIMH B MHOT'OT'paHHUKAX
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HOBTOpeHI/ICZ rmiomaan MHOTOYTOJIbHUKOB,

25 (hopMyITBI TS TUTOIAEH, COOOpaskeHus https://www.uchportal.ru
no100us
[ToBTOpEHUE: MIIOIIA I MHOTOYTOJIbHUKOB,

26 (bOpMyIJ)II)I JUTSI TUTOTIATICH, cooggameﬁnﬂ m‘m

collection.edu.ru

o100ust
[ToBTOpEHUE: MIIOIIA I MHOTOYT OJIbHUKOB,

27 (dbopMyIbl 171 TUIOIIA e, cCoOOpakeHus http://resh.edu.ru/
noaoous
[Inomany ce4eHnt MHOTOTPaHHHUKOB:

28 TIONIA/IA TTOBEPXHOCTEH, pa3pe3aHus Ha http://www.math.ru
Y4acTH, COOOpaKEHHUSI 110 100Ut
[Inomany cedeHM MHOTOTPaHHHUKOB:

29 TUTOIIIA]IA TIOBEPXHOCTEH, pa3pe3anus Ha http://resh.edu.ru/
4acTH, COOOPaKEHHUSI 110 100Ut

20 Pemenue 3agau no reme "MHOTOrpaHHUKH, http://school-
CEYEHHUsS] MHOTOTPaHHUKOB" collection.edu.ru

31 0O06bEM Tema. O0BEM TPSIMOYTOJIBHOTO htto://resh.edu.ru/
napajuiefienuneaa

30 3amaun 00 yaBOEHUHU Ky0Oa, O KBaJpaType htto://fcior.eduru
Ky0a; 0 TPUCEKIIUHU yIJia
CrepeoMeTpHuecKre 3a/1auu, CBSI3aHHbIE C

33 00BEMOM MPSAMOYTOJIBHOTO http://resh.edu.ru/
napasuiefienunena
[Ipuknanueie 3a1a4u, CBSI3aHHBIE C

34 BBIYHCIICHUEM 00bEMa MPSIMOYTOJILHOTO http://resh.edu.ru/
napaiesnenumnena

35 O0BEM npsMOi IPU3MBI futp://school-

collection.edu.ru
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CrepeoMeTpUyUECKUE 33/1a4l, CBA3aHHbIE C

36 . . http://resh.edu.ru/
BBIYHCIICHUEM 00BbEMOB TIPSIMON TTPU3MBI
IIpuknagHeie 3a7a9M, CBI3aHHBIC C

37 p . A HU http://www.math.ru
00BEMOM MPSAMOI TPU3MBI
Brrunciaenue 006EMOB TE € IIOMOILBIO

38 onpenenénnoro uarerpaiga. O0bEM http://resh.edu.ru/
HAaKJIOHHOM IIPU3MBI
Brraucienne 00bEMOB TEN ¢ IOMOIIBIO

.. .. http://school-
39 onpenenénHoro uarerpaia. O0bsEM i
collection.edu.ru

A PAMHTBI
dopmyina 00péma upamuasl. OTHOLIEHME )

40 PMY pamuiL http://fcior.edu.ru
00BEMOB MUPaMHU/T C OOIITUM yTIIOM
dopmynna o0séma mupamuasl. OTHOLIEHNE

41 pMy. p a http://www.math.ru
00BEMOB MUPAMHU/T ¢ OOIITUM yTIIOM
CrepeoMeTpHYECKHE 3aJ]a4H, CBSI3aHHBIE C

42 p p N a http://resh.edu.ru/
00bEMaMH HAKJIOHHOW TTPU3MBI
CrepeoMeTpHYECKHE 3aJja4H, CBSI3aHHBIE C

43 p P A http://resh.edu.ru/
00BbEMaMU TTMPAMHUTBI
[Tpuknagaeie 3agaun mo Teme "OO0bEMBI

" . . http://school-
44 Ten", cBI3aHHbIE ¢ 00bEMOM HAKJIOHHOM .
collection.edu.ru

MIPU3MBI
ITpuxnanasie 3axauu o teMe "OOBEMBI .

45 P " ! A _. http://fcior.edu.ru
Ten", CBA3aHHBIC C 00BEMOM ITUPAMUIBI
[Tpumenenue 00EMOB. Beruncienue

46 p http://www.math.ru
PAcCTOSTHUS JI0 TIOCKOCTH
KontpoabHasg padora Ne2 "O0béM

47 p p http://resh.edu.ru/

MHOTOTrpaHHHUKa"
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]_II/IJII/IHI[pI/I‘ICCKaSI MMOBCPXHOCTD,

http://school-

48 oopas W€ MINHAPHIECKOH i
pasyrotme i P collection.edu.ru
MMOBEPXHOCTHU
uaaap. IpsaMoit kxpyroBoil HUIHHAD.

49 1 p- 1P 24 P https.//www.uchportal.ru
[Inomane MOBEpXHOCTH IUIUHAPA
Konunueckas noBepxHOCTb, 00pa3yroiue

50 N p Pa3YIo http://www.math.ru
KOHMYECKOU noBepxHocTh. Konyc
Ceuenne KoHyca MI0CKOCTEIO, .

51 }U’ http://fcior.edu.ru
napajuieIbHOMN TUIOCKOCTA OCHOBAHUS
VYceuénuelii konyc. M300pakeHne KOHYCOB

52 ! Y P Y http://resh. edu.ru/
Y YCEUEHHBIX KOHYCOB

53 [Tnomaas 60KOBO# MOBEPXHOCTH U TTOJTHOM http://school -
TIOBEPXHOCTH KOHYCA collection.edu.ru
ITnomans, OOKOBO MOBEPXHOCTH U MOIHON .

o4 P http://fcior.edu.ru
MMOBEPXHOCTH KOHYCA
CrepeomMeTprvecKue 3a1a4u Ha

55 JIOKA3aTeJIbCTBO U BEIYHCIICHUE, http://www.math.ru
MMOCTPOCHUEM CEUCHUM NUIIMHIPA, KOHyCa
CrepeomMeTpriecKue 3a/1a4 Ha

56 JIOKA3aTeJIbCTBO U BEIYHCIICHUE, http://resh.edu.ru/
MMOCTPOCHUEM CEUCHUM UIIMHIPA, KOHyCa

57 [Ipuknaaneie 3a1auu, CBSI3aHHBIE C http://school-
LUJIAHIPOM collection.edu.ru
[IpuxinagHelie 3a0a4M, CBA3aHHLIE C

58 p http://resh.edu.ru/
HAJTUHIPOM

59 Cdepa u map http://www.math.ru
[Tepeceuenue cepsl U mapa ¢ MIOCKOCTHIO.

60 Kacanue mapa u cdepsbl miockocTsio. Bug http://fcior.edu.ru

1 U300paXkeHHe Iapa
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ITepeceuenue cdepsl U mapa ¢ IIOCKOCTHIO.

61 Kacanue mrapa u cdeps miockoctsro. Bun http://resh.edu.ru/
1 N300paKeHue mapa

62 VYpasuaenune chepsl. [Inomans chepsr u eé http://school -
yacTeu collection.edu.ru

63 CummMmetpust cdepsl 1 mapa http://resh.edu.ru/
CrepeomeTpuiecKue 3a1a4 Ha

64 I[OKZB&TCJ:IJI)CTBO Y BBIYUCJICHUE, CBSI3aHHBIC it/ . math.ru
co cdepoit u mapom, IOCTPOSHUEM UX
CEYEHUH TUIOCKOCTHIO
CrepeomeTpuiecKue 3a1a4u Ha

65 lIOKa?:aTeJ:I’I)CTBO Y BBIYUCIICHUE, CBSI3aHHBIC htto//fcior.edu.ru
co cdepoii u mapoM, TOCTPOESHUEM X
CEYEHUH TIOCKOCTBIO

66 [Ipuknagaeie 3a1a9n, CBsI3aHHbBIE CO chepoit http://school -
U 11apoM collection.edu.ru
[ToBTOpEHHE: OKPYKHOCTH Ha MIOCKOCTH,

67 BBIYUCIICHUS B OKPY>KHOCTH, CTaHIapTHBIE http://resh.edu.ru/
noxoous

68 Pa3znuynble koMOMHALIMY TeJl BpallleHUs U hito://resh.edu.r/
MHOTOTPaHHUKOB

69 3agaun nov 'TCMC "Tena 1 MOBEPXHOCTU it/ . math.ru
BpallleHUS

70 3anaun nov 'TeMe "Tena 1 MOBEPXHOCTU htto://resh. eduru/
BpallleHUS

71 KonTtponsnas padora Ne3 "Tena u http://school -
IIOBEPXHOCTHU BpalleHus" collection.edu.ru

7 O06bém nununapa. Teopema 06 00bEME it/ /resh.edu.r/

IpsAMOTro NUJIMHApPA
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Brruucinenue 00bEMOB TEN ¢ HOMOILBIO

73 . . http://fcior.edu.ru
onpenenénHoro uarerpaina. O0bpEM KoHyca

74 [Tnomaan 60KOBOM U MOTHON MOBEPXHOCTH htto://resh. edu.ru/
KOHYyca

75 CrepeomMeTpriecKue 3a/1a4uu, CBI3aHHBIC C http://school -
BBIYUCIICHUEM 00BEMOB IIUIIUHAPA, KOHYCA collection.edu.ru

76 [Ipuxnagneie 3a1aun H(i TeMﬁ "O0OBEMBI U http://resh.edu.ru/
TIJTOIIATA TTIOBEPXHOCTEN TN
O06bEM 1Iapa U apoBOTO CEKTOpa.
Teopema 06 00nEme mapa. [Tnomans

77 cdepol. CTepeoMeTpruyecKue 3a1a4u, http://fcior.edu.ru
CBSI3aHHBIE C BBIUMCIIEHHEM 00BEMOB 11apa,
IIaPOBOTO CETMEHTA U MIAPOBOTO CEKTOpa
[Ipuknagasie 3agaun mo Teme "OO0bEMBI
Ten", CBA3aHHbIE C 00bEMOM I1apa U

78 m0ma el cepbl. COOTHOMICHUS MEXKTY http://www.math.ru
IJIOLIAASIMU ITOBEPXHOCTEN U 00BEMaMH
OT0OHBIX TEI
[TonoOHbIE TENa B MPOCTPAHCTBE.
N3menenne o6bEMa npu 1mo100uu.

79 CrepeomeTpuyecKue 3a/1auu, CBSI3aHHBIE C http://resh.edu.ru/
BBIYHCIICHUEM 00BbEMOB Tell U TUIOMIAIeH
MOBEPXHOCTEH

80 Kontponbras padoTta Ne4 "[Tnomranu http://school -
MMOBEPXHOCTU U 00BEMBI KPYTIIbIX Ten" collection.edu.ru
JiBuxkenus npoctpaHcTBa. OToOpakeHUs.

81 JIBr>keHus U paBeHCTBO ¢uryp. OOmue http://resh.edu.ru/

CBOMCTBA JIBIDKEHUN
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Buapl n1BukeHuMii: apauielibHbIN EPEHOC,

82 LIEHTPAJIbHAsl CUMMETPUS, 3€pKaJIbHAs http://www.math.ru
CUMMETPUS, TOBOPOT BOKPYT MPSMOI
IIpeo6pazoBanus nmonoous. Ipsmast u _
83 peodp . p http://fcior.edu.ru
cdepa Diinepa
I'eomerprueckne 3agaun Ha IIPUMESHEHUE http://school-
84 p p
JIBIDKCHUSA collection.edu.ru
85 Pemenwue 3am1a4 o teme "JIBmwkenue" http://resh.edu.ru/
O6o6maromniee nopropenue 11 nonstuii u
MeTod0B Kypca reomerpud 10—11 knaccos,
86 P pu " http://resh.edu.ru/
cuctemaruzanus 3Hanuii: "[lapamiensHOCTh
MPSAMBIX U INIOCKOCTEHN B MPOCTpaHCTBE"
O6o6maromniee nopropenue 11 noustuii u
MeTod0B Kypca reomerpun 10—11 kmaccos,
87 P pu " http://www.math.ru
cUCTeMaTH3aIys 3HaHwiA: "BeKTopsl B
npocrpanctae"
O6o6maromee moBropeHue 11 moHATHIA 1
MeTod0B Kypca reomerpun 10—11 kmaccos, .
88 P pu " http://fcior.edu.ru
cucTeMaTtu3alus 3HaHui: "BexTopsl B
npocrpanctae"
O6o06maromee moBropeHue 11 moHATHIA 1
89 MeToJ10B Kypca reomerpun 10—11 knaccos, http://school -
cucreMarusanus 3Hanuii: "O0beM collection.edu.ru
MHOTOrpaHHuKa"
Oo6o6maromee moBropeHue 11 moHATHIA 1
MeTod0B Kypca reoMmeTpuu 10—11 knaccos,
90 P pv | http://resh.edu.ru/
cucTeMaTu3anys 3Hanuii: "Oo0beM
MHOTOTrpaHHHUKa"
O6o0Omaromiee mopTopenre 11 MoOHATHHA U
91 HHATOM P http://www.math.ru

MeTo10B Kypca reomerpun 10—-11 xnaccos,
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cucremarusanus 3Hanuit: "[Inomann
MOBEPXHOCTU M 00BEMBI KPYTJIbIX Ten"

O6o6maromee noproperne 11 nonsituii u
MeT0/10B Kypca reomerpun 10—-11 xnaccos,

92 . http://resh.edu.ru/
cuctemaruzanus 3Hanuit: "[lnomanu
MMOBEPXHOCTU U 00BEMBI KPYIJIBIX TE"

http://school -
93 Wrorosas koHTpoJIbHas paboTa .
collection.edu.ru

[ToBTOpEeHue, 0600IICHNE 1

94 p ’ . http://resh.edu.ru/
CUCTEMaTH3aIUs 3HAHUH
[ToBTOpeHue, 0600IICHNE U

95 P ’ . http://www.math.ru
CUCTEMaTH3aIus 3HAHUH
Hcrtopus pa3BuTHS CTEPEOMETPHH KaK
HayKH U €€ PoJib B Pa3BUTHH COBPEMEHHBIX _

96 e p P P http:/fcior.edu.ru
WHXEHEPHBIX U KOMITHIOTEPHBIX
TEXHOJIOTU I
HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ poJib B Pa3BUTHH COBPEMEHHBIX

97 . b P P http://resh.edu.ru/
MHXEHEPHBIX U KOMITbIOTEPHBIX
TEXHOJIOTUI
HcTopus pa3BUTHS CTEPEOMETPUH KaK

98 HAaYKH U €€ pOJib B Pa3BUTUU COBPEMEHHBIX http://school -
WHXEHEPHBIX U KOMIIBIOTEPHBIX collection.edu.ru
TEXHOJIOTUI
HcTopus pa3BUTHS CTEPEOMETPHH KaK
HAyKH 1 €€ POoJib B Pa3BUTHH COBPEMEHHBIX

99 K P P P http://resh.edu.ru/
WH>KEHEPHBIX U KOMITbIOTEPHBIX
TEXHOJIOTUH
Ucropus pa3BUTHs CTEPEOMETPHUH KaK :

100 PP P P http://fcior.edu.ru

HayKH U €€ poJib B pa3BUTUH COBPEMEHHBIX
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WH>KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUU

HcTopus pa3BUTHS CTEPEOMETPUM KaK
HayKH U €€ poJib B pa3BUTUH COBPEMEHHBIX

101 1 http://www.math.ru
MHXEHEPHBIX U KOMIIbIOTEPHBIX
TEXHOJIOTUI
Hcropus pasBuTHS CTEPEOMETPHUH KaK

102 HAayKH U €€ pOJIb B Pa3BUTHH COBPEMEHHBIX 1 http://school -
WH)KEHEPHBIX U KOMITBIOTEPHBIX collection.edu.ru
TEXHOJIOTU I

OBIIEE KOJIMYECTBO YACOB I1O 102

[TPOI'PAMME
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