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HOACHUTEJIBHAS 3AIINCKA

['eoMeTpus sBIsIETCS OMHUM M3 0a30BBIX KyPCOB HA YPOBHE CPEIHETO OOIIETO
oOpa3oBaHus, TaKk KaKk OOECreYyuBaeT BO3MOXHOCTb W3YUYECHHS JUCHUILIAH
€CTCCTBEHHO-HAYYHOW HAIPaBICHHOCTH M TMPEAMETOB T'YMaHHTAPHOTO ITUKJIA.
[TockoNbKY JOTHYECKOE MBIIIUICHHUE, (DOPMUPYEMOE MTPU H3YUYESHUH 00 YIAFOIIIMMHUCS
MOHATUHHBIX OCHOB TEOMETPHH, TPH J0KA3aTEIbCTBE TEOPEM W TIOCTPOCHHH
IIEMTOYKH JIOTUYECKUX YTBEPIKIACHUHN MPU PEIICHUHA TCOMETPUICCKUX 33129, YMCHHE
BBIIBUTaTh W OINPOBEPraTh THIIOTE3bl HETOCPEACTBEHHO WCIIONB3YIOTCA TIPH
pEIICHUH 3a7]a4 €CTECTBEHHO-HAYYHOTO ITUKJIA, B YaCTHOCTH (DMU3UYCCKUX 3a]1a4.

Ilens ocBOeHUS MporpaMMbl y4eOHOTO Kypca «I'eoMeTpus» Ha yriyOnEéHHOM
YPOBHE — Pa3BUTHE HHIUBHUIYATBHBIX CTIOCOOHOCTEH 00YJarONIUXCs MPU U3YICHUH
IrCOMETPUHU, KaK COCTABJISIIONICH TpeAMETHOW oOmactu «Martematnka u
nH(POpPMAaTHKa» Yepe3 o0ecreueHue BO3MOKHOCTH MTPUOOPETEHUS U UCTIOIb30BAHHMS
0oJjiee TIyOOKMX TeOMETPUYECKUX 3HAHUN U JCHCTBUH, CrIeU(PUIHBIX TEOMETPHH,
¥ HEOOXOIUMBIX JIJISl YCIICIIHOTO MPOPECCHOHAIEHOTO 00pa30BaHMs, CBI3aHHOTO C
HCIOJIb30BAHUEM MAaTEMATHUKH.

[TpropuTeTHRIMM 3ajlayaMy Kypca T'€OMETPUM Ha YIIIYOJIEHHOM YPOBHE,
PACHIUPSIOIMINMH U YCHIMBAIOIINMHU Kypc 0a30BOT0 YPOBHS, SIBISIOTCS:

pacuIpeHne MpeCcTaBICHUs] 0 TEOMETPUH KaK YaCTH MHUPOBOUW KYJIbTYpPHl H
dbopmMupoBaHUE OCO3HAHUS B3aUMOCBSI3U T€OMETPUH C OKPY)KAIOIIUM MHUPOM;

dbopMupoBaHuEe MPEICTABICHUS O NPOCTPAHCTBEHHBIX (GUTypax Kak o
BOKHEHUIINX MaTeMaTHYECKUX MOJCNSAX, IMO3BOJISIIOIIUX OMHUCHIBATH U H3YydaTh
pasHbIC SABJICHUS OKPY’KAIOIIETO MUPA, 3HAHUE MTOHATUHHOTO arllapara 1mo pasaeity
«CrepeomeTpus» yueOHOTro Kypca reOMeTpHUH;

dbopmupoBaHue YMEHUS BJIAZIETH OCHOBHBIMH MOHATUSIMH 0
IIPOCTPAHCTBEHHBIX (UTypaX M HMX OCHOBHBIMH CBOWMCTBAMH, 3HAHHE TEOPEM,
dbopMynT ¥ yMEHHE HX MPUMEHSATb, YMEHHS JOKa3bIBaTh TEOPEMbI M HaXOJUTh
HECTaHIapTHHIC CITOCOOBI PEIICHUS 3a1aY;

dbopMupoBaHUE YMEHUS paclio3HaBaTh HA YEPTEKaX, MOJACISIX U B peaJTbHOM
MHpE MHOTOTPaHHHUKM M Teja BpalleHUs, KOHCTPYHUPOBATh T'€OMETPUUYECKHUE
MOJICIIN;

dbopMupoBaHUE TMOHUMAHHUS BO3MOXKHOCTH AaKCHOMATHYECKOTO ITOCTPOCHHS
MaTeMaTHYeCKUX TEeOpui, (POopMHpOBaHWE IMOHHMAHUS POJTM AKCHOMATHUKH IIPH
MIPOBEJICHUY PACCYKICHUM;

dbopMupoBaHUEe yMEHHS BJIAACTh METOAAMH JIOKA3aTEIbCTB M aJITOPHUTMOB
peleHus, yMEHUS UX TPUMCHSITh, IIPOBOIUTH JOKa3aTEIbHbIC PACCYKICHHS B X0/
peIIeHUs CTePEOMETPUYCCKUX 3ajad M 3a7ad C IMPAKTHYCCKUM COACPIKAHHUEM,
dbopMupoOBaHUE TPEACTABICHUS O HEOOXOOUMOCTH  JOKAa3aTeIbCTB  IIPH
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000CHOBaHUHM MaTEMATUUYCCKUX YTBEPKICHUN U POJIM aKCMOMATHUKH B TTPOBEICHUH
JIEAYKTUBHBIX PACCYXKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTEIUICKTYaJIbHBIX H  TBOPYECKUX
CIIOCOOHOCTEH O0YYarOIIMXCs, TIO3HABATEIILHOW aKTUBHOCTH, MCCIIETOBATEIIBCKIX
YMEHHH, KpUTHYHOCTH MBIIUICHUS, HHTEpECca K U3YYCHHUIO TEOMETPHH;

dbopmupoBaHue (HYHKIIMOHATBLHOW TPaAaMOTHOCTH, PEJICBAHTHOW T'€OMETPHU:
YMCHHS PACIO3HABATh MPOSBICHUS TEOMETPUYCCKUX IIOHSATHH, OOBEKTOB W
3aKOHOMEPHOCTEH B PEaNbHBIX JKM3HEHHBIX CUTYalUSIX W MPU U3YYCHUH JIPYTUX
y4EeOHBIX  MPEAMETOB, TMPOSIBICHUS  3aBUCUMOCTEH H  3aKOHOMEPHOCTEH,
MOJICTUPOBAHMS PEATBHBIX CHUTYaIlUd, HMCCIICIOBAHUS TIOCTPOCHHBIX MOJICIICH,
WHTEPIIPETAIIUU TIOJYYCHHBIX PE3YyIbTaTOB.

OCHOBHBIMH COJICpXKATEIBHBIMH JUHUSAMH y4eOHOTO Kypca «I'eomeTpus» B
10-11 xmaccax sBusaroTCsa: «[IpsgMble W IUIOCKOCTH B TIPOCTPAHCTBE,
«MHororpanHukn», «Tema  BpameHus», «BekTopel W  KOOpPAMHATH B
POCTPAHCTBEY, «J[BMKCHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo ®PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
HOHSTHSIMHUY, PEICBAaHTHBIMHA IT'€OMETPUHN Ha YTiyOaEéHHOM ypoBHE oOyueHus B 10—
11 kmaccax, OTHOCHTCS KO BCEM COJICP)KATEIbHBIM JMHUSAM Y4EOHOro Kypca, a
dbopMHUpOBaHUE  JIOTUYECKMX YMEHHMM  pachpelessieTcss He  TOJBKO  TI0
coJiep KaTeNIbHbIM JIMHUSIM, HO | 10 rogaMm oOyudenus. Coaepikanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHusi denepanbHoil paboyeit
pOrpaMMbl, pacrlpeeaéHHbIM IO TrojaM OO0y4YeHHUs, CTPYKTYPHUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, TPUHIIMITHAILHBIM BOPOCaM O0yUYaroIIuecs
oOpamaJiucb  HEOJHOKPATHO. JTO  TMO3BOJIAET OPraHU30BaTh  OBJIAJICHHE
r€OMETPUUYECKUMU MOHSATUSIMH M HABBIKAMU TOCJICIOBATENBHO U MOCTYNATENbHO, C
cOOJII0/IEHNEM TPUHIIUAIIA TIPEEMCTBEHHOCTH, @ HOBBIC 3HAHMSI BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUUECKUX MPECTaBICHUN 00Yy4alOUIUXCsl, PACIIUPSSL U YIIIyOIss
e€, o0pa3ys MpOYHBIE MHOYKECTBEHHBIE CBSI3H.

[lepexon kK U3y4eHUIO TEOMETPUU HA YIITyOJIEHHOM YPOBHE MO3BOJISCT:

co3gath ycnmoBus ans  guddepeHnmanuu  OOyYeHHS, TOCTPOCHHUS
WHIUBUIYATbHBIX ~ 00pa3oBaTEbHBIX MpOrpamMM, O0OecmeunuTh yriayOn€HHOe
M3y4YeHHE T€OMETPHH KaK COCTaBJISIONIEH yaeOHOTo mpenmera «MaTemaTikay;

MOJITOTOBUTHh OOYYAIONMUXCS K TMPOJODKCHUIO HW3YYCHUS MATEMaTUKH C
yaéToM BBIOOpa Oymymie mpodeccun, obecrieumBas IPEEMCTBEHHOCTb MEXTY
o01uM 1 IpoeccHoHaIbHBIM 00pa30BaHUEM.

Ha wu3yuenme ydeOHOro kypca «l'eomerpus» Ha YriayOJE€HHOM YpOBHE
orBogutcs 204 vaca: B 10 xiacce — 102 gaca (3 gaca B Henento), B 11 kimacce — 102
yaca (3 yaca B HEJIeJIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

IIpsiMble U IVIOCKOCTH B MPOCTPAHCTBE

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

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

[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 IPOEKTUPOBAHHUE.
[lepnieHaAUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 TJIOCKOCTH, PACCTOSIHUE
OT TIPSIMOM JI0 TTOCKOCTH, MPOEKIUS GUTYPHI HA TUIOCKOCTh. [leprneHauKynsspHOCTh
IJIOCKOCTEM: MPU3HAK IEPIEHINKYJISIPHOCTH JABYX IUIOCKOCTEM. TeopeMa o TpExX
NEPHEHIUKYISApaXx.

Yriael B MPOCTPAHCTBE: YroJl MEXAY IPSMOU U ILIOCKOCTBIO, ABYIDAHHBIN
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 JUJIsl TPEXTPAHHOTO YIJIA.

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 MHororpanHuka. Teopema Oiinepa. IIpocTpaHcTBeHHas
teopema Iludaropa. [lupamuaa: N-yrojibHas nupamuia, IpaBuiIbHAsA U yCEUEHHAs
nupamusibl. CBolicTBa pébep © OOKOBBIX TpaHel MNPaBWIbHOM MUpPaMUIBL.
[IpaBunbHBIE MHOTOTPAaHHUKH: IPaBWIbHAS IpU3Ma W NpaBWJIbHAS MHPAMUIA,



IpaBUJIbHAs TPEYroJibHAS MMpaMua U MPaBUIbHBIN TeTpasap, Ky0. [IpencraBnenue
O IPaBUJIBHBIX MHOTOTPAHHUKAX: OKTAP, NOAEKAdAP U UKOCABIP.

BblunciieHne 31€MEHTOB MHOTOIPAHHHMKOB: pé&Opa, JIuaroHaiad, YIJIbI.
[Inomaas OOKOBOM MOBEPXHOCTM M TOJHON MOBEPXHOCTH MPSMON HPU3MBI,
IJI0LIAAb OCHOBaHM, TeopeMa 0 OOKOBOI MOBEPXHOCTH MpsAMOi mpu3Mel. [1nomaas
OOKOBOM MOBEPXHOCTH M TOBEPXHOCTH NPABWIBHOW NHPAMHUJBI, TEOpeMa o
IJIOIIAM YCEYEHHOU IMPaMUBL.

CummMmeTpuss B TOPOCTPAHCTBE. DJIEMEHTBl CHMMETPUM  INPABHIBHBIX
MHOTOrpaHHUKOB. CHMMETpuss B NPaBWIBHOM MHOTOIPAHHUKE: CHMMETPUS
napajulesenuneaa, CUMMETPUS MPAaBUJIBHBIX IIPU3M, CUMMETPHUSA IPAaBUIbLHOMU
IAPaAMUIBI.

BekTopsI M1 KOOPAUHATHI B IPOCTPAHCTBE

IToHATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOpP, JIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOpPHl KOJUIMHEApHbIC, COHAIIPABIICHHbIE U  IPOTUBOIIOJIOXKHO
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 KOMIUTaHApHbBIE BEKTOPHI. lIpU3HAK KOMIITAHAPHOCTH 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 Mexay 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.

O6béMm. OcHoBHBIE CBoOiicTBAa 00BEMOB Ten. Teopema 00 00bEMe
NPSIMOYTOJIGHOTO Mapaiesienuneaa 1 cieactsuss u3 He€. OO0bEM TpsMol U
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:

OCO3HAHHE JYXOBHBIX IIEHHOCTEH pOCCUICKOro Hapoaa, ChOPMUPOBAHHOCTD
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 BOCIIMTAHHUE:

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

5) pusnyeckoe BocmUTAHME:

chOpMHUPOBAHHOCTh yYMEHHUS TPHUMEHSATh MaTeMaTUYeCKHE 3HAHUS B
WHTEpEcax 3JI0pOBOTo 1 06€30MacHOro 00pasa )KM3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pOBbIO (3I0POBOE THUTAaHHE, COAUTAHCHUPOBAHHBIM PEKHM 3aHATHH H
OTIbIXa, PETyIsipHAs (U3NUEcKass aKTUBHOCTD), (DU3MYECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TpyaoBoe BocniuTaHMe:

TOTOBHOCTh K TPYAY, OCO3HAHHME LIEHHOCTU TPYJIOIIO0Us, HHTEpeC K
paznuuHbIM  chepaM  MPOPECCHOHATBHON  JCSITEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW W €€ NPUIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun U peann3oBbIBATHL COOCTBEHHBIC >KU3HEHHbBIC ILJIAHBI,



FOTOBHOCTh M CIOCOOHOCTH K  MaTeMaTUYeCKOMY  OOpa3oBaHUI0 U
CaMOOOpa30BaHUIO HA NPOTSHKEHUU BCEU JKU3HHU, TOTOBHOCTh K AaKTHUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMaTUUECKOW HAaTpaBJIECHHOCTH;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(hOpMUPOBAHHOCTh  JKOJOTHUYECKOW KYJIbTYpbl, TOHUMAHHE BIIMSHUS
COIMATbHO-2KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOIHON U COIMATILHOMN
Cpe/bl, OCO3HaHUE II100AIbHOIO XapakTepa 3KOJIOTMYeCKUX MpoOieM, OpUEHTAIIUS
Ha TPUMEHEHHE MaTEMAaTHMYEeCKUX 3HAaHWM JIg pelieHusl 3a7ad B 00JacTu
OKpY’Karolel cpelbl, IUIAHUPOBAHWE IIOCTYNKOB W OIICHKA HMX BO3MOXHBIX
MOCJICICTBUH JJIsl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAYKH U OOIIECTBEHHOM NMPAKTUKU, TOHUMAHUE MaTEeMaTHYECKON
HAyKU Kak c(hepbl 4eJI0BEUECKOH JAeSATEILHOCTH, ITANOB €€ pa3BUTUS U 3HAYUMOCTH
JUISL Pa3BUTHS ITUBWIN3AIIUU, OBJIAJICHUE S3bIKOM MAaTEeMaTUKH M MaTEMaTUYeCKOM
KyJIbTYypOH KaK CPEJCTBOM MO3HAHUS MUPA, TOTOBHOCTBH OCYIIECTBIISITH TPOCKTHYIO
U UCCJIEIOBATEIBCKYIO ICATEILHOCTh HHINBUAYAJIBHO U B TPYIIIIE.

METANPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/IbHBbIC YHHMBEpPCAJIbHBIE Y4eOHbIC JeHCTBHS

ba3oBble ornueckue AeMcTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TMOHATHIA, OTHOUICHUH MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpEeJICIICHHSI TIOHSATUH, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KiacCU(UKAIUH,
OCHOBaHUSA JIJIsi 0000IIEHNS U CPAaBHEHUS, KPUTEPHUH MPOBOJAMMOTO aHAIN3A;

BOCIPUHMMATh,  (OPMYJIUPOBATH U  MPeoOpa3OBBHIBATH  CYXKICHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, €IMHUYHBIC, YACTHBIC U 00IIIHE, YCIOBHBIC,

BBISIBJIATH MATEMATUUECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSX, MpEJIaraTb KpUTCPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEW Y IPOTUBOPEUYN;

JenaTh BBIBOJBI C HCIOJIb30BAaHUEM 3aKOHOB JIOTMKH, JACAYKTHUBHBIX U
MHIYKTUBHBIX YMO3AKIIOUECHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

MPOBOJIUTH CAMOCTOSTENILHO J10KA3aTeNbCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAaUBaTh apPryMEHTAIMIO, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BHIBOJIBI;

BBIOMpaTh cmocod pemeHnus y4eOHOM 3amaud  (CpaBHUBATH HECKOJBKO
BApUAHTOB PELICHHUS, BHIOUPATh HauboJiee MOAXOASIINI C YYETOM CaMOCTOSITEBHO
BBIJICJICHHBIX KPUTEPHUEB).



Bba3oBrble uccienoBare/ibCkue 1eiCTBUA:

UCII0JIb30BaTh BOIPOCHl KaK HCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHMS,
(GopMynupoBaTh  BONPOCHI,  (PUKCUpYIOIIME  NPOTUBOpEYHE,  Mpodiemy,
yCTaHaBIMBaTh MCKOMOE U JaHHOE, (hOPMHUPOBATH TUIOTE3Yy, apryMEHTHUPOBATh
CBOIO MO3ULIHMI0, MHEHHUE;

IPOBOAUTH CAMOCTOSTEILHO CIUIAHUPOBAHHBIN HKCIIEPUMEHT, UCCIIEIOBAHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MaTeMaTH4ecKoro oObeKTa, sIBJIEHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEXI1y OOBEKTaAMHU, SIBJICHUSAMU, IPOLIECCAMU;

CaMOCTOSATENIBHO (POpPMYIHUpPOBaTH OOOOIIEHHS M BBIBOJBI O pe3yJibTaTaM
OpOBENEHHOTO  HAOMIOJEHUs,  HCCIEIOBAaHUS, OLEHUBATh  JOCTOBEPHOCTH
NOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000ILEHU;

IPOrHO3UPOBATh BO3MOXKHOE pAa3BUTUE TMIPOIlECCa, a TaKKe BbBIABUTATH
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 TpadUyECKU;

OLICHUBATH HaJEXKHOCTh uHbOpMAITIH 1o CaMOCTOSITEJIbHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBeEpPCAJIbHbIEe YUeOHbIE IeCTBUS

OO01menue:

BOCIIPUHUMATH U (OPMYJIHUPOBATH CYKJICHUS B COOTBETCTBHH C YCIOBUSIMH U
IEISAMH OOIICHUS, ICHO, TOYHO, TPAMOTHO BBIpaKaTh CBOIO TOUYKY 3PEHHUSI B YCTHBIX
M TMCbMEHHBIX TEKCTaxX, JaBaTh TMOSICHEHUA IO XOJYy PpEUICHHS 3aJadH,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3yIbTarT;

B XOJI¢ OOCYXKJICHHsI 3aJlaBaTh BOMPOCHI IO CYIIECTBY OOCYXKIAaeMOW TEMHI,
nmpoOJIeMBl, peIracMoi 3ajadyd, BBICKA3bIBaTh HJCH, HAICJICHHBIC HAa ITIOUCK
pEIlIeHUs, COTMOCTAaBISATh CBOU CYXKJACHUA C CYXICHUSIMU JAPYTUX YYaCTHHUKOB
auanaora, oOHApY)KMBATh Pa3IMYUE W CXOJCTBO MO3HUIIMHA, B KOPPEKTHOW (dopme
(dbopMyITHpPOBATh Pa3HOTIACHS, CBOM BO3PAKCHHUSI;

MPEJCTABIATh PE3YJAbTAaThl PEUICHUS 3a/add, SKCIIEPUMEHTA, UCCICIOBAHUA,
MIPOCKTa, CaMOCTOSITEILHO BBIOMpATh (OpMAT BBICTYIUICHUS C Y4ETOM 3a1ad
MpEe3EHTAIIMU 1 OCOOEHHOCTEN ayIUTOPHH.



PerynsiTuBHBIe YHHBeEPCAJIbHbIE YUeOHbIE JAeiicTBUS

Camoopranusanus:

COCTaBJIATH IJIaH, AITOPUTM PEIICHHS 3a]1a4H, BEIOUPATh CIIOCOO PEIIeHuUs C
yIETOM HUMEIONTUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh
U KOPPEKTUPOBATh BApUAHTHI pEUIEHUH C YYETOM HOBOW MH(OpMauu.

CaMOKOHTPOJIb, IMOIIHOHATbHBIH HHTE/JIEKT:

BIAJIeTh  HAaBBIKAMHM  TIO3HABATEIBHOW  pedIeKcMu KaKk  OCO3HAHHS
COBEPIAEMbIX JICUCTBHIA M MBICIIUTEILHBIX MPOIIECCOB, UX PE3yJIbTAaTOB, BIAJACTh
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,
HaNJCHHBIX OMNOOK, BBISIBJICHHBIX TPYAHOCTEH;

OIICHMBATh COOTBETCTBHE pE3yjIbTaTa IEJIH U YCIOBHUIM, OOBSICHITh IPUYUHBI
JOCTIKEHUS WM HEJIOCTHIKCHHS PE3yJbTAaTOB JEATEIHPHOCTH, HAXOJUTh OLIUOKY,
JaBaTh OIICHKY MPUOOPETEHHOMY OITBITY.

CoBMecTHasI 1eSITEJIbHOCTD:

IOHMMATh M HCIIOJIh30BaTh MPEUMYIIECTBA KOMAHIHONH M HWHJIWBHIYyJIbHOU
paboThl TpU pelIeHHH YYeOHBIX 3aJad, NPUHUMATh I1eb COBMECTHOMU
JeSTENbHOCTH, TUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOM paboOThI, paclpeiensTh
BUJIBI pabOT, TOTOBAPUBATHCS, 0OCYKIATh MPOIIECC U Pe3yabTaT paboThl, 00001IaTh
MHEHUSI HECKOJIbKUX JIIO/IEeH;

y4acTBOBaTh B TPYNIOBHIX GopMax paboThl (0O0CYXIeHHUS, 0OMEH MHEHHI,
«MO3TOBBIE IITYPMbI» U UHBIE), BBIMOIHATH CBOIO YaCTh PaOOThI U KOOPJAUHUPOBATH
CBOM JICUCTBHUSI C IPYTUMU YIEHAMHU KOMAaH/Ibl, OLICHUBATh KA4€CTBO CBOETO BKJIA/1a
B OOmuMi TPOAYKT 1O KPUTEpHUsM, CHOPMYIMPOBAHHBIM  YYaCTHUKAMHU
B3aMOJICHCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kiacca o0yJaronuiics HayauTCs:

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

e TMPUMEHATH AKCHOMBI CTEPEOMETPHUH W CICACTBUS U3 HUX MPU PEIICHUH
T€OMETPUYECKUX 3a/1a4;

e KJIacCU(PUIMPOBATH B3aMMHOE PACIOJIOKECHHE MPSMBIX B TPOCTPAHCTBE,
TUTOCKOCTEH B TPOCTPAHCTBE, MPSIMBIX U TUIOCKOCTEH B IPOCTPAHCTBE;

10



CBOOOJIHO OMEpPHPOBATh TMOHATHUSMH, CBS3aHHBIMA C yIJlaMHd B
MPOCTPAHCTBE: MEXAY MNPSAMBIMH B TPOCTPAHCTBE, MEXKIYy NPAMON U
TIOCKOCTBIO;

CBOOO/IHO ONEPUPOBATH MOHATHIMH, CBI3aHHBIMH C MHOTOTpaHHUKAMH;
CBOOOJIHO pAacro3HaBaTh OCHOBHBIE BHUABl MHOTOTPAaHHHKOB (IIPU3Ma,
NUpaMKIA, MPSIMOYTOJIbHBIN Napajuiesenunen, Kyo);

KJacCHPUIMPOBATh ~ MHOTOTPAHHWUKH,  BbIOMpass  OCHOBaHUSA  JJIs
KJ1accupuKaIuy;

CBOOOJIHO  OMEpUPOBATH MOHITHSIMH, CBSI3aHHBIMH C  CEYCHHUEM
MHOTOTPaHHUKOB TIOCKOCTBIO;

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

CTPOWTH CEUYCHHsI MHOTOTPAHHUKOB PAa3TUYHBIMH METOJAMH, BBITIONHSTH
(BBIHOCHBIC) IJIOCKHE YEPTEIKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX QUTYD:
BU/I CBEPXY, COOKY, CHU3Y;

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

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

BBITIOJTHATH EHCTBHS HaJl BEKTOpaMH;

pemaTh 3aJa4dl Ha JIOKA3aTEIbCTBO MAaTEMaTHYECKUX OTHOIICHUH U
HAaXOKICHUE T€OMETPHUECKUX BEITMUNH, TPUMEHSISI H3BECTHBIE METOIBI IIPH
pElICHNH MaTeMaTUYeCKUX 3a/lady IOBBIIICHHOTO M BBICOKOTO YPOBHS
CIIO’KHOCTH;

OPUMEHATh TMPOCTEUIINE MPOrpaMMHBIE CpEACTBa M 3JIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IPU PELICHUN CTEPEOMETPUUYECKUX 3a/1a4;
U3BJIEKaTh, NPEeOOpa30OBBIBATh M MHTEPIPETUPOBATH HH(OPMALUIO O
HOPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UrypaX, NPEICTABICHHYIO Ha
YepTekax U pUCYHKaAX;

OPUMEHATh TOJIyYCHHbIE 3HAHUS HA MPAKTHKE: CpaBHUBATh U
aHaAJIM3UPOBATh PEAbHbIC CUTYAI[H, MPUMEHSATh H3yUYEHHBIC MOHITHS B
mpolecce IMOHWCKa pEIHIeHHs MaTeMaTHYecKu  CHOpPMYITHPOBAaHHOU
npoOsieMbl, MOJIEIMPOBATh pEajbHbIE CUTYallMd Ha S3bIKE TE€OMETpHH,
HCCIIEZIOBATh TOCTPOSHHBIE MOJETH C MCIOJIb30BAaHHMEM T€OMETPHUECKUX
NOHATUH W TEopeM, ammapara anreOpbl, pemaTh MPaKTHYEeCKHe 3aJadH,
CBSI3aHHBIEC C HAX0XX/IEHUEM T€OMETPUUECKUX BEITUUNH;
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MMETh TpPEACTaBICHUS OO0 OCHOBHBIX ATamax pa3BUTUS TE€OMETPUM KaK
COCTaBHOM YacTu (pyHJIaMEeHTa Pa3BUTHUS TEXHOJIOT .

K xonmy 11 kinacca oOyvaromuiicst HAy9UTCS:

CBOOOJHO ONEPUPOBATH MOHATUSMHU, CBSA3aHHBIMH C IMJIMHIPUYECKOM,
KOHUYECKON U c(hepudyeckol MOBEPXHOCTSAMHU, OOBACHITH CIIOCOOBI
HOJIyYEHHUS;

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

pacno3HaBaTh Tella BpalleHus (IWIMHApP, KOHYC, cepa W 1map) u
O0O0BSACHATH CIIOCOOBI OJyUYEHHUS TEJ BpallleHHUS;

KJaccu(UIUPOBATh B3AMMHOE PacoyiokeHue chephl U MIOCKOCTH;
BBIUUCISATh BEJIIMYMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB U TEJ BpalleHHUS,
00BEMBI U MIIOMIAIM TOBEPXHOCTEH MHOTOIPAHHUKOB W TEJNl BpAIEHUS,
TreOMETPUYECKUX Tell C TPUMEHEHUEM (HOPMYT;

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

BBIUUCIISITh COOTHOILIEHUSI MEXTY TUIOIIAIsIMU TOBEPXHOCTEN U 00BEMaMuU
II0JTOOHBIX TEI;

u300pakaTh H3ydaemble (UTYPHI, BBINOIHATH (BBIHOCHBIC) TIUIOCKHE
YepTeX,U U3 PUCYHKOB MPOCTBHIX OOBEMHBIX (PUTYp: BUI CBEPXY, COOKY,
CHU3Y, CTPOUTh CEYEHHUS TEJl BPAILCHHUS;

U3BIIEKaTh, WHTEPIPETUPOBATH U MpeoOpa3oBbIBaTh HH(OpPMAIUIO O
POCTPAHCTBEHHBIX T'E€OMETPUYECKUX (UTypax, TMPEACTaBICHHYIO Ha
YepTekax U pUCyHKaX;

CBOOOTHO OMIEPUPOBATH MOHSATUEM BEKTOP B MMPOCTPAHCTBE;

BBINOJHATH ONEPALMK HAJl BEKTOPaMU;

3a/1aBaTh INIOCKOCTh YPABHEHHEM B JIEKaPTOBOM CUCTEME KOOPJUHAT;
peiaTb reOMETPUYECKUE 3aJa4H HA BBIYMCIIEHUE YTJIOB MEXY NPSMBIMU 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 W300paXKEHUs] MHOTOIPAaHHUKOB M TEJl BpALIEHUS IpHU
NapajuleJIbHOM  NEPEHOCE, UEHTPAJIbHOM CHMMETPHUH, 3E€PKAIBHOMN
CUMMETPUH, IPU TIOBOPOTE BOKPYT MPsIMOM, Tpeodpa3oBaHus moa0o0us;
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CTPOUTH CEUCHUS MHOTOTPAHHUKOB M TEJl BPAIICHUS: CCUCHHS ITMIIMHIPA
(mapanienbHO U NEPHeHANKYISIPHO OCH), CEYEHHUs 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, MPEANOoJaralonuXx HECKOJbKO IIaroB pEIIEHUS, €CIH YCIOBUSA
NIPUMCHCHUS 3aJIaHbl B IBHOM M HESIBHOU (opMme;

pemarh 3aJayd Ha J0Ka3aTeIhCTBO MAaTEMAaTHUYECKUX OTHONICHUH W
HAX0XJICHUEC T€OMETPHUSCKUX BEITNYMH;

NPUMEHSTH MPOTPAMMHBIC CPEJICTBA M DJIEKTPOHHO-KOMMYHHKAIMOHHBIC
CUCTEMBI IPH PEIICHUN CTEPCOMETPUUYCCKHX 33]1a4;

PUMEHSTH ITOJTYICHHBIC 3HAHUS HAa IPAKTUKE: CPABHUBATh, AaHAJTM3HUPOBATH
U OIICHMBATh pEAJTbHBIC CHUTYAllUHd, MPUMEHATh HW3YUYCHHBIC ITOHSATHSA,
TEOpEMBI, CBOWCTBAa B TIpPOIleCCe IIOMCKA PEIICHUS MaTeMaTHYeCKU
chOopMyITMPOBaHHOW MPOOJIEMBI, MOJCIUPOBATh PEaJbHBIC CHUTYyaIlMM Ha
SI3BIKE TEOMETPHUH, UCCIIEA0BATh TOCTPOSCHHBIC MOJICIN C MCIIOJIb30BaHHEM
TeOMETPUYECKUX TIOHSATHH W TeopeM, armmapara ainreOphl, pelaTh
NpakTUYeCKUEe 3aJadd, CBS3aHHBIE C HAXOXKIECHHEM TI'e€OMETPHYECKUX
BEJIMYWH;

UMETh TPEACTABICHUS 00 OCHOBHBIX JdTarax pPa3BUTHUS TEOMETPUU Kak
COCTaBHOM YacTH (pyHIaMEHTa Pa3BUTHUS TEXHOJIOTHH.
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MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIbHOM ITPOI'PAMMBbBI

10 KIIACC
Kon .
IIpoBepsiemble MpeaMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
NPOBePsIEMOro .
0o0pa3oBaTeIbHOI MPOrpaMMBbI CpeIHero 0o1ero 0opazoBaHus
pe3yJbTaTa
7 I'eomerpus
7.1 OnepupoBaTh NOHATUSAMU: TOUKA, IPsAMasi, INIOCKOCTb
79 [TpuMeHsATh aKCHOMBI CTEPEOMETPUH H CIEICTBHS U3 HUX IMPH PEIICHUH
' reOMETPUYECKHUX 33129
73 OnepupoBaTh MOHATUSMH: IAPAJUICTBHOCTh W TEPIEHIUKYISIPHOCTH
' MPSIMBIX U TJIOCKOCTEH
74 KnaccupunupoBaTh B3aMMHOE PacoJIOKEHHE MPSIMBIX M TIOCKOCTEH B
' MPOCTPAHCTBE
OmnepupoBaTh MOHATASIMU: ABYTPAHHBIN YTOJI, TPaHH JIBYIPaHHOTO YIJa,
7.5 pedpo ABYrpaHHOTO yIiia, JIMHEHHBIA Yroi ABYIPAHHOTO yIJia, rpajycHas
Mepa ABYI'PaHHOIO yria
76 OnepupoBaTh MOHATUSAMU: MHOTOI'PDAHHMK, BBIIYKJIBIH M HEBBITYKIIBIN
' MHOTOI'PaHHUK, 3JIEMEHTHl MHOTOTPaHHUKA, IPaBUJIbHBIA MHOTOI'paHHUK
77 Pacnio3HaBaTte OCHOBHBIE BH/bI MHOTOTPaHHUKOB (MHMpaMuja, MpHU3Ma,
' MPSIMOYTOJIFHBIN MMapajuiesienurIie1, Kyo)
KnaccupunupoBaTb ~ MHOIOIPaHHMKHM, BbIOMpas  OCHOBaHUS  JUIS
78 kinaccuukanuy  (BBIIYKJIbIE UM HEBBIIYK/IblE  MHOIOIPAHHHKH,
' IIPaBUJIbHBIE MHOTOTPAHHUKH, TPsAMbIE U  HAKIOHHBIE IIPU3MBI,
TapajuIeIeTUIIC b )
79 OnepupoBaTtb HOHATUSMMU: ceKyIas IUIOCKOCTb, ceueHue
' MHOTOI'PaHHUKOB
710 OOBACHATh  NPUHLMIIBI  HOCTPOCHHMSI CEYEHUH  MHOTOTPAHHUKOB,
' UCIOJb3Yysl METOJ CIIEJ0B
CtpouTh ce4yeHHs MHOTOIPDAaHHMKOB METOJOM CII€[OB, BBIIOJHSATD
7.11 (BBIHOCHBIE) IMJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (pUTYD:
BUJ CBEPXY, COOKY, CHU3Y
Pemate 3a1aun Ha HaXOXJAEHUE FEOMETPUUYECKUX BEIMUYMH 1O 0Opa3nam
WIM aJroOpuTMaM, MPUMEHSAS H3BECTHHIC AHAJUTUYECKUE METOJbl IPH
7.12 pellIeHNH CTaHJApTHBIX MaTeMaTHYeCKUX 3a/Jad Ha BBIYUCICHUE

paCCTOSIHI/Iﬁ MCXKAY ABYMS TOYKaMH, OT TOYKH OO HpHMOﬁ, OT TOYKHAO

TIOCKOCTH, MCKAY CKPCIINBAOIIUMHUCA MPSAMBIMUA
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7.13

Pemate 3a1aun Ha HaXOXACHUE FEOMETPUYECKUX BEIMYMH 1O 0Opas3nam
WY aIrOpUTMaM, IPUMEHsS WU3BECTHBIC AHAIMTHYECKUE METOJbl IIPU
pELIEHUN CTAHJAPTHBIX MATEMaTUYECKUX 3a/ad HAa BBIYUCIICHHE YIJIOB
MEXKy CKPEIIMBAIOIIMUMHUCS IPSAMBIMH, MEXAY IPSIMOU M IIJIOCKOCTBIO,
MEXY IIJIOCKOCTSIMH, ABYTPaHHBIX yIJI0OB

7.14

Bbraucnare 00bEMBI M TUIOINAAM TMOBEPXHOCTEH MHOTOTPaHHUKOB
(mpu3Ma, MpamMua) C IpUMEHEHUEM (OPMYII, BEIYUCIATH COOTHOIICHHUS
MEXIY IJIOIAIIMHU ITOBEPXHOCTEH, o0béMamMu MOJTIOOHBIX
MHOT'OI'DAHHUKOB

7.15

OnepupoBaTh MOHATHUSAMHU: CUMMETPHUS B MPOCTPAHCTBE, LIEHTP, OCb U
IJIOCKOCTh CUMMETPUH, LIEHTP, OCh U IJIOCKOCTh CHMMETPUU (PUTYPHI

7.16

W3Bnekarb, mpeoOpa3oBbIBaTE M HMHTEPHPETUPOBATH HHGOPMAILUIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (UTypax, MPEeACTaBICHHYIO Ha
YepTekKax U PUCYHKaX

7.17

[IpumensTs reomerpudeckre (QaxkTbl Ui PEIICHUS CTEPEOMETPUUYECKUX
3a/1a4, MPEANoararliuX HECKOJbKO NIaroB pEIICHMs, €CIN YCIOBUS
MIPUMEHEHHUS 3a/1aHbI B sIBHOU (hopme

7.18

[IpuMenATs mpocTENIMEe NPOrpaMMHBIE CPEACTBA M AJIEKTPOHHO-
KOMMYHHKAI[MOHHBIE CUCTEMBI IIPH PELIEHNN CTEPEOMETPUUECKHX 3a]1a4

7.19

[IpuBOAUTE MpUMEpHl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B MpPUPOJE U
YKU3HHU, PAcCIlO3HABATh MPOSBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE

7.20

[IpuMeHsTh NOTy4YeHHbIE 3HAHUS Ha MIPAKTUKE: aHAIU3UPOBATh PEabHbIC
CUTYallMU U IPUMEHATh U3y4EHHbIE MIOHATHUS B IIPOLIECCE MOMCKA PEIICHUS
MaTeMaTH4ecKu  CQOpPMYIMPOBAHHOM  MpoOJEeMbl,  MOJEIUPOBATH
peasibHbIE CUTYyallud Ha $3bIKE T'€OMETPHUU, HCCIENOBATh MOCTPOCHHBIE
MO/IEJIH C UCTIOJIb30BaHUEM I'€OMETPUUYECKUX MIOHATUI U TEOPEM, allrapara
anreOphl, pelmaTh MPAaKTUYECKHE 3a/lauyM, CBS3aHHbBIE C HAXOXXICHHEM
F€OMETPUYECKUX BEJIMYUH

11 KIJACC

Kox
NpoBEPsSIEMOro
pe3yJabTaTa

6

IIpoBepsiemble MpeAMeTHDbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
00pa3oBaTeJIbHOM MPOrPaMMBbI CpPeHEro o001ero o0pa3oBaHmsi

I'eomerpus

6.1

OmnepupoBaTh NMOHATUAMH: LUIUHAPUUYECKAsl TOBEPXHOCTb, 00pa3yromue
LWIMHJIPUYECKON IOBEPXHOCTH, LMIWHAP, KOHUYECKAs IMOBEPXHOCTb,
oOpa3zylomue  KOHMYECKOH  IOBEPXHOCTH, KOHYC,  cdepuueckas
MIOBEPXHOCTH

6.2

Pacnio3naBatk Tena BpalieHus (LWIMHAP, KOHYC, cdepa u map)
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6.3

OOBACHATH CIOCOOBI MOJTYYSHHUS TEIl BPALICHHS

6.4

KraccuduimpoBars B3aMMHOE pacrioioxeHue chepbl U IIIOCKOCTH

6.5

OmnepupoBaTh MOHATUSAMH: HIAPOBOH CErMEHT, OCHOBAaHHE CETMEHTA,
BBICOTA CETMEHTA, IAapOBON CJIOH, OCHOBAHUE IIAPOBOTIO CJIOS, BBICOTA
IIaPOBOTO CJIOs, ITAPOBOH CEKTOP

6.6

Boruucnsate 00bEMBI M IUIOMIAMM TOBEPXHOCTEH TEJI BpalllCHHS,
TEOMETPUUECKHUX TN C MPUMEHEHHEM (POpMYIT

6.7

OnepupoBaTh TOHATUSMH: MHOTOTPAaHHUK, BIHCAaHHBIA B cdepy u
OTIMCaHHBIN O0K0JIO cepsl, chepa, BMMCaHHAs B MHOTOTPAaHHHUK WM TEJIO
BpallEHUs

6.8

Brraucaste COOTHOIIEHUS MEX 1Y TIJIOMIAIIMH TTOBEPXHOCTEH M 00bEMaMu
OJOOHBIX TEN

6.9

N300paxkaTe u3yyaemble QUTYpBl OT PYKH M C NPUMEHEHUEM IPOCTHIX
4epTEKHBIX HTHCTPYMEHTOB

6.10

BbinonHATE  (BBIHOCHBIE) IUIOCKHME YEPTEeXU W3 PUCYHKOB IPOCTHIX
00BEMHBIX (UTYp: BHUJIl CBEpPXY, COOKY, CHU3Y; CTPOUTH CEUEHUS Tel
BpaIlleHUs

6.11

W3Bnekarb, WHTEpHpETHPOBaTh MU MPeoOpa3oBbIBaTH MHGOPMALUIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (UTypax, MpeACTaBIEHHYI0 Ha
YepTekKax U pUCYHKax

6.12

[IpumensaTs reomerpuyeckre (QaxkTbl Ui PEIICHUS CTEPEOMETPUUYECKUX
3a/a4, MPEANoJIaraloiuX HECKOJbKO IIaroB pPEIICHUs, €CIU YCIOBUS
MIPUMEHEHHUs 3a/1aHbI B sIBHOU (hopMme

6.13

OnepupoBaTh MOHSATHUEM: BEKTOP B IPOCTPAHCTBE

6.14

BBITIOJIHATE IEHWCTBUS CIIOKCHUS BEKTOPOB, BBIYMTAHUS BEKTOPOB H
YMHO)KEHHUSI BEKTOpPAa Ha YHCIIO, OOBSCHATh, KAKMMH CBOMCTBAMH OHH
oOazmaroT

6.15

HpI/IMeHHTB IIPAaBUJIO IMapaJlICICIIUIICAAa IIPHU CJIOKECHUHU BEKTOPOB

6.16

OHepI/IpOBaTL HNOHATHAMMA: JACKAPTOBBI KOOPAHWHATBI B IIPOCTPAHCTBC,
BCKTOP, MOAYJIb BCKTOpA, PABCHCTBO BCKTOPOB, KOOPAWHATBI BCEKTOPA,
yroua MCXKIAY  BCKTOpaMH, CKAJIPHOC IMPONU3BCACHHUC BCKTOPOB,
KOJUIMHCAPHbIC U KOMIIIIAHAPHBIC BEKTOPLI

6.17

Haxoguts CYMMY BCKTOPOB U IPOHU3BCACHUC BCKTOpPA Ha YHUCIO, YIroJl
MCKAY BCKTOpAMHU, CKAJIIPHOC IMMPOU3BCIACHUC, PACKIAAbIBATE BCKTOP IIO
ABYM HCKOJUIMHCAPHBIM BCKTOPaM

6.18

3a,Z[aBaTL IIJIOCKOCTh YPAaBHCHUEM B HeKapTOBOﬁ CUCTCMC KOOpANHAT

6.19

Pemate HpOCTeI\/'IIJ_II/Ie TCOMETPHUUCCKUC 3aJa4 HA MPUMCHCHUEC BCKTOPHO-
KOOpPpAWHATHOTO METOa

6.20

Pemate 3amaun Ha J0Ka3aTelIbCTBO MAaTEMAaTHMYECKHX OTHOIISHHH U

HaXOXXJACHUC TCOMETPUUCCKUX BCIIMYUH I10 06pa3uaM WK aJirOpuTMaM,
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IIPpUMCHSA HU3BCCTHBIC MCTOAbI npu peuiCHUN CTaHAAPTHBIX
MaT€MaTU4dYCCKUX 3a1a4

6.21

[IpuMeHATH mHpoCTEHIIME IPOrpaAMMHBIE CPEACTBA M DIIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IIPU PELIEHUN CTEPEOMETPUUECKUX 3a]1a4

6.22

[IpuBOoUTE IpPUMEPHI MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEW B NMPUPOIE U
JKU3HH, PAaCIIO3HABATh IPOSBIICHNE 3aKOHOB I'€OMETPUH B HCKYCCTBE

6.23

[IpumeHATh NONyYEHHBIE 3HAHUS HA TPAKTHKE: aHATU3UPOBATh PEajbHbIC
CUTYallUH U IPUMEHSATh U3YUEHHBIE TOHATHS B IIPOLECCE TOUCKA PELICHUS
MaTeMaTH4eCKd  cHOpMyIMpOBaHHOW  MPOOJIEMBI,  MOJCIHUPOBATH
pealbHbIE CUTYallUM Ha SI3bIKE T'€OMETPUM, HCCIEA0BATh MOCTPOCHHBIE
MO/IEJIY C UCTIOJIB30BaHUEM T€OMETPUUYECKUX MOHATHI U TEOPEM, armapara
anreOpsl, peliaTh MPaKTUYECKUE 3a/layH, CBSI3aHHBIE C HAXO0XKJICHHUEM
r€OMETPUYECKUX BETUYUH
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INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Kox
7

HpOBepﬂeMblﬁ JIEMEHT COAECPKAHUSA

I'eomerpus

7.1

OcHoOBHbIE TIOHATHSI CTepeoMeTpuu. Touka, mpsiMas, IJIOCKOCTh, MPOCTPAHCTBO.
[TonsaTue 06 akCHOMAaTUYECKOM MMOCTPOCHUH CTEPEOMETPUU: aKCHOMBI CTEPEOMETPUH
U CIIEJICTBUS U3 HUX

7.2

B3auMHOE  pacmnonokeHue IpsAMBIX B NIPOCTPAHCTBE:  IE€PECEKaIOIIHNecs,
napajulefibHble M CKpeluBaroluecss npsiMble. llapamnenbHOCTs HpSMBIX U
IUIOCKOCTEH B NPOCTPAHCTBE: TMapalielbHble MpsIMbIE B  MPOCTPAHCTBE,
MapajuleIbHOCTh TPEX MNPSIMBIX, MApPAJJICIBHOCTh MPSAMON M IUIOCKOCTH. YTJIBIC
COHAINpPABJICHHBIMH CTOPOHAMHM, YrOJ MEXKIy MPSAMBIMH B IPOCTPAHCTBE.
[TapannenbHOCTh MIOCKOCTEH: MapajlielbHble INIOCKOCTH, CBOMCTBA MapaslIeNbHbIX
miockoctedt. [Ipocreiiiye mpocTpaHCTBEHHbIE (DUTYpBI Ha IIOCKOCTH: TETpa’Jp,
KyO, napajjienenure], IoCTpOeHUEe CeUeHHM

7.3

HepHeH,}II/IKy.]'ISIpHOCTI) prIMOfI U IUIOCKOCTH: TMCPICHAUKYIISAPHBIC IIPSAMBIC B
MIPOCTPAHCTBE, MPsAMbIE MapauIeIbHbIE U MEPIECHIUKYISPHbIE K MIIOCKOCTH, MPU3HAK
MEePIEHANKYIISIPHOCTH MPAMOM M TIJIOCKOCTH, TEOpEMa O MPSAMON MEePIEeHANKYIIPHON
IJIOCKOCTH. YTJIbI B MPOCTPAHCTBE: YrOJI MEXAY NPSIMOM U TIJIOCKOCTHIO, IBYTPAHHbBIN
YTOJI, IMHEHHBIN yroJ IBYrpaHHoro yria. [lepnenaukymnsp u HaKJIOHHbIE: PACCTOSTHUE
OT TOYKH JI0 IJIOCKOCTH, PACCTOSTHUE OT MPSIMOM JI0 TIIIOCKOCTH, MPOeKLUs GUTryphl Ha
IJI0CKOCTh. [lepneHaAuKyIIpHOCTD MI0CKOCTEN: MPU3HAK NEPIICHIUKYASIPHOCTH ABYX
mwiockocteit. Teopema o TpEX meprieHIUKyIsIpax

7.4

[lonsiTHe MHOTOrpaHHUKA, OCHOBHBIC 3JIEMEHTbl MHOIOI'DAHHMKA, BBIIYKIbIE U
HEBBINYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKa MHororpaHHuka. [Ipusma: n-yronbHas
IpU3Ma, I'paHU U OCHOBAHMsI NPHU3MBbI, NpsMas M HAKIOHHAs IPU3MBbI, OOKOBas U
I0JIHAsl IOBEPXHOCTh MpU3Msl. [lapamnenenumnes, npsiMOYyrojabHbIN Napaieenune]y
u ero cBoiictBa. [lupamuza: N-yronbHas nupamuja, FpaHd U OCHOBAHHUE MUPaMM/IBb,
O0KOBasi M IOJIHAS MMOBEPXHOCTh MHMPAMM[bI, NPaBUIIbHAS U yceUEHHAs MUpaMUJA.
OneMeHThl NpuU3Mbl W nHUpaMuibl. llpaBuiibHbIE MHOTOI'DAHHMKH: IOHSTHE
IPaBUJIBLHOIO MHOTOIpaHHMKA, NpaBUJIbHAs NpU3Ma M INpaBWIbHAs NHPaAMUJA,
NpaBUJIbHAS TPEYTOJIbHASA MUpaMKJa U IPABUIIBHBIN TeTpasp, kyo. [IpencraBienue
O IpaBWIBHBIX MHOTOTPaHHMKAX: OKTa’ap, AOJEKa’ap MU ukocadapyrue CeueHus
MIPU3MBI M TUPAMUJIBI

7.5

CI/IMMeTpI/IH B IPOCTPAaHCTBC: CUMMETPUSA OTHOCUTCIIbHO TOYKH, HpHMOﬁ, IIJIOCKOCTH.
ONEeMEHTHI CUMMCTpPUU B nupamuiax, MapajiejIicnuIeaax, IMpaBHUJIBHBIX
MHOT'OrpaHHUKax

7.6

BrlunciaeHue 31€MEHTOB MHOTOI'PAaHHUKOB: pera, AuaroHajaiu, YrJIbl. IInomane
OOKOBOM MOBCPXHOCTU U MOJIHOH MOBCPXHOCTU HpHMOﬁ MpU3Mbl, IUIOIAAb
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OCHOBaHUH, TeopeMa 0 OOKOBOM MOBEPXHOCTH NpsiMoN npu3Mbl. [lnomans 6okoBoi
MOBEPXHOCTH M TMOBEPXHOCTH TPABWIBHOM NHpaMHUIBI, TeOpeMa O IUIONIAAN
yceu€HHo# nupamupl. [lorstue 06 00béMe. O0BEM mupaMuIpl, IPU3MBI

1.7

[TomoOHbIe Tena B mpocTpancTBe. COOTHOIICHUS MEKIY TUIOIIASIMH TOBEPXHOCTEH,
00BpEMaMHU 110 OOHBIX TEJT

11 KJIACC

Kox
6

IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS

I'eomerpus

6.1

Hunuaapuyeckas MOBEPXHOCTb, 00pa3yrolire MMIMHAPUIECKON MOBEPXHOCTH, OCh
HAJTUHIPUYECKON MoBepxHOCTH. [lvymHap: oCHOBaHUS W OOKOBasi MMOBEPXHOCTb,
o0Opa3syromas 1 0Ch, TIIONAAh OOKOBOW U MOJTHON TTOBEPXHOCTH

6.2

Konndeckasi MOBEpXHOCTh, OOpa3yroONIMe KOHMYECKOW TIOBEPXHOCTH, OCh H
BEpIIMHA KOHMYECKOM moBepxHOCTH. KOHyC: ocCHOBaHUWE M BepIIMHA, 00pa3yromas
1 OCh, TUIOIIa/1h OOKOBOM U MOJTHOM MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 0Opa3yromme
" BBICOTA, OCHOBAHUSA U OoKkoBas IMOBEPXHOCTH

6.3

Cdepa u map: ueHTp, paauyc, 1uameTp, IIouaab NoBepxHocT cheprl. Bzaumuoe
pacnofioxkenue chepbl M INIOCKOCTH, KacaTellbHas IJIOCKOCTh K cdepe, mionanb

chepsl

6.4

N3o00paxkenue Ten BpalieHUs Ha MIO0CKOCTH. Pa3BépTka HMIMHApPA U KOHYCa

6.5

KomOunammu Ten BpalieHuss ¥ MHOTOTPAaHHUKOB. MHOTOTpaHHUK, OIHMCAHHBIN
oKoJio cepsl, chepa, BiucaHHasi B MHOTOTPAHHUK, UM TEJIO BpallleHUs

6.6

[Tonsatue 06 oO6bEmMe. OcHOBHBIC CBOMCTBA 00BEMOB Tel. Teopema 00 00BEME
NPSIMOYTOJIPHOTO Mapajuiesienunena 1 cieactBus u3 He€. OO0bEM IIMHApA,
koHyca. O0BéM mapa u rionanab chepsl

6.7

[Tono6nbie Tema B  mpoctpaHcTBe. COOTHOUIEHUS MEXKIAY  IUIOMIAIIMHU
MMOBEPXHOCTEH, 00bEMAMH TI0TI0OHBIX TEIT

6.8

Ceuennsi muiuHApa (TapaiebHO U MEPHEHAMKYISIPHO OCH), CEYEHHUS KOHyca
(mapannenbHOE OCHOBAHUIO U MPOXOsIlee Yepe3 BEPIIUHY), CEUCHHUs [1apa

6.9

BCKTOp Ha IINIOCKOCTH U B IPOCTPAHCTBE. CnoskeHrue W BBIYMTaHUE BCKTOPOB.
YMHOXEHUE BCKTOpPAa HAa 4YHUCJIIO. Paznoxenue BCKTOpPa I10 TpeM HCKOMILIaHAPHBIM
BCKTOpaM. HpaBI/IJ'IO napajjieacnuicaa. Pemienne 3aga4, CBiA3aHHBIX C
NPUMCHCHUEM IIpABUJI JENCTBHI C BCKTOpaMu

6.10

HpﬂMOYTOJILHaSI CUCTCMaAa KOOPpAMHAT B MPOCTPAHCTBC. KOOp,[[I/IHaTBI BCKTOpaA.
HpOCTCﬁHIHC 3alauu B KOOpAWHATAaX. VYron MCKAY BCKTOpaMHu. CKaJ'IprHOC
MMPOU3BCIACHUC BCKTOPOB. Brruncienue YIJI0B MCXKAY MPAMBIMU U IJIOCKOCTIMMU.
KOOpI[I/IHaTHO'BeKTOpHI:Jﬁ MCTOX ITPHU PCIICHHUU I'COMCTPUICCKHUX 3alaY

19




MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OBPA3OBAHUS

Kon
NpoBePsIEMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBaAHUS K MPEAMETHBIM Pe3yJbTaTaM OCBOEHUsI
OCHOBHOI1 00pa30BaTe/IbHON NPOrpaMMbl CpeIHero od1Iero
o0pa3zoBaHus

Brnagenne MerogaMu JI0Ka3aTeNbCTB, aITOPHUTMaMHU PEIICHUS 3ajad;
yMeHHE (OPMYIUPOBATH M ONEPUPOBATH MOHATUSIMH: OIpEAEICHHE,
aKCHoOMa, TeopeMa, CIIEJCTBHE, CBOMCTBO, MpPH3HAK, IO0Ka3aTeNbCTBO,
paBHOCHJIbHBIE (POPMYJIMPOBKHU; TPUMEHATDH UX; YMEHHUE (POPMYIUPOBAThH
o0paTHOE U MPOTUBOMOJIOXKHOE YTBEPXKICHHE, NMPUBOJAUTH MPUMEPHI U
KOHTPpHOPHUMEPLI, HCIIOJB30BaTb MECTOJ MaTeMaTHYEeCKOU WHAYKIHH;
MIPOBOAWUTE AOKA3aTCIbHBIC PACCYXIACHUA TIPpU PCIICHHUM  3ajad,
OLICHUBATH JIOTUYCCKYIO MMpaBHUIbHOCTH paCCY)I()IeHPII;'I; YMCHHC
OIICpUpPOBATH MOHATUAMU: MHOXCCTBO, IMOJMHOXKCCTBO, OIICpAllMMW HAJ
MHO)KECTBAMH; YMEHHE HCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
ammapar Jyisi OMCaHMsI PeabHBIX IPOIIECCOB M SBICHUHN U MPH PEIICHUH
3aJa4, B TOM 4YHCJIE€ U3 JPYruX Yy4eOHBIX TPEAMETOB; yMEHHE
OTIEPUPOBATH MOHATUAMHU: Tpad), CBA3HBIN rpad, AepeBo, UK, rpad Ha
IUIOCKOCTH; yMEHHE 3a7aBaTh M ONKUCHIBATh Tpadbl Pa3INIHBIMH

CHOCO6aMI/I; HCIIOJIB30BAThb Fpa(bbl IIpyu pCIICHUH 3a1a4

VYmenune OIICpHUPOBATh IOHATUAMU: HATypPaJIbHOC YHCJIO, LEJIOC YHCIIO,
CTCIICHb C LCJIBIM IMOKA3aTCJIEM, KOPCHb HaTypaanoﬁ CTCIICHU, CTCIICHDb
C panrnoHaJIbHbBIM IIOKa3aTcJIeEM, CTCIICHDb C JIECTBUTEIIHLHBIM
IIOKAa3aTcCJICM, norapn(bM quciia, CHUHYC, KOCHUHYC N  TaHI'CHC
IIPOU3BOJIBHOTO YHUCIIA, OCTATOK 110 MOJAYJII0, PallUOHAJIIBHOC YHCIIO,
HPppallMOHAJIbHOC YqHucCJio, MHOXCCTBa HaTypaJIbHBIX, O CIbIX,
palliOHaJIbHBIX, JNEUCTBUTEIIBHBIX qucell; yMCHHC  HUCIIOJIb30BATb
IMPU3HAKNU AOCIIMMOCTH, HauMEHBIIHH O6II.[HI>'I JACIUTCIIb U HAMMCHBIICC
06mee KpaTHOC, aJITOPUTM EBknuna IIpU pCIICHUU 3a1a4; 3HAKOMCTBO C
pa3InIYHbIMHU MNO3MIMMOHHBIMHA CUCTCEMaMH CUHCJICHHA, YMCHUC
BBINIOJIHATh BBIYHCJICHHE 3HAYCHUM H Hp6‘06pa3OBaHI/IH BLIpa)KeHPII’I Cco
CTCIICHAMHN H JlOFapI/I(I)MaMI/I, npeo6pasoBaHI/I$1 ,Z[pO6HO-paI_II/IOHaJIBHBIX

BLIpa)KeHHfI; YMCHUC OIICPHUPOBATH NOHATUAMMU: IMOCICAOBATCIIBHOCTD,
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apupMeTHIeCcKast Iporpeccusi, FTeOMeTpHUIEcKas porpeccusi, 06CKOHEUHO
yObIBaroIasi ~ Te€OMETpHYecKass  IMpOTrpeccHus; yMEHHE  3aJaBaTh
MOCIIEIOBATEIHLHOCTH, B TOM YHCJIE C IOMOIIBIO PEKYPPEHTHBIX (GOPMYIT;
YMEHHUE ONEepUPOBATh MOHATHAMH: KOMIUIEKCHOE YHCIIO, CONPSIKEHHBIC
KOMIUIEKCHBIE YHCIIa, MOJYJIb H apTYMEHT KOMILJIEKCHOTO 4Hcia, popma
3aMMCH KOMITJICKCHBIX YHCeN (TeOMEeTpHYecKasi, TPHTOHOMETPHYECKAs
anreOpanydeckas); yMeTb HPOU3BOAUTH apu(PMETHUECKUE JIEUCTBHS C
KOMIUIEKCHBIMH ~ YHCJIAMH; TPUBOJUTH TMPUMEPHl  HCIIOJIB30BAHHS
KOMIIJIEKCHBIX YHCEJl; ONEepUpOBaTh MOHATUSAMU: MaTpuua 2x2 u 3x3,

ONPCACIINTCIIb MaTPHUILIbI, FGOMeTpI/I‘-IeCKI/Iﬁ CMBICII OIIPCACIIUTEIA

YMeHne onepupoBaTh NOHATHSAMHU: PAalMOHAIbHBIC, HPPALMOHAIBHEBIE,
MoKa3aTeabHble, CTENEHHbIE, JIorapu(pMHUUecKue, TPUTOHOMETPUUECKHE
YpaBHEHUSI W HEPABEHCTBA, HMX CHUCTEMBI; YMEHHE OIIEPHUPOBATH
MOHATHSIMH: TOXJIECTBO, TOXKJIECTBEHHOE IpeoOpa3oBaHUe, ypaBHEHHE,
HEpPAaBEHCTBO, CHUCTEMA YPABHEHUH U HEPABEHCTB, PAaBHOCUIIBHOCTh
YpaBHEHUM, HEPABEHCTB M CHUCTEM; YMEHUE pelaTb YpaBHEHHS,
HEpPAaBEHCTBA M CHUCTEMBI C IOMOIIBIO PA3JIMYHBIX NPUEMOB; pelIaTh
YpaBHEHUsS, HEPABEHCTBA M CHCTEMBI C [AapaMETpPOM; IPUMEHSIThH
YpaBHEHUS, HEPABEHCTBA, UX CUCTEMBI JUISl PELICHUsS MaTeMaTHYECKUX

3a/1a4 U 3a/1a4 U3 Pa3IMYHbIX 00JacTell HayKu U peaibHON )KU3HU

YMenue omnepupoBaTh MOHATHAMH: (GYHKIMS, YETHOCTH (QYHKIIHH,
HNEPUOJUYHOCTh (PYHKIUHU, OTPAHUYEHHOCTh (DYHKIIMH, MOHOTOHHOCTH
GbyHKIMH, 3KCTpeMyM (pyHKIMU, HauOoblllee 1 HaMMEHbIIee 3HAYeHUs
(GYHKIIMM Ha TPOMEXYTKE, HelpepbIBHAsI GYHKIMSI, ACUMIITOTHI rpaduka
(GbyHKIMH, TIepBasi ¥ BTOpas NpoU3BOAHAA (DYHKIIUU, TEOMETPUYECKUN U
(u3nueckuif CMBICI TMPOU3BOJTHON, MepBoOOpa3Has, OmpenaenEéHHbINH
UHTETpall; yMEHUE HaXOJWUTh ACUMNOTOTHI rpaduka (QyHKIUU; yMEHUE
BBIUUCIIATh MPOU3BOAHBIE CYMMBI, MPOU3BENEHUS, YaCTHOTO U
KOMITO3UIIMH (PYHKIMHA, HAXOJAUTh YpaBHEHHE KacaTelbHOW K rpaduky
(yYHKIMHM; yMEHHE HAXOAWTh MPOU3BOJIHBIC AIEMEHTAPHBIX (DYHKITHIL;
YMEHHME HCIIOIb30BaTh MPOU3BOJHYIO ISl HMCClIeNoBaHUS (YHKIIUMH,
HaXOJWTh HAWOONBIINE U HAaUMEHBIINE 3HAYeHUS (YHKIHHI; CTPOUTH
rpaduky MHOTOYJICHOB C HMCIIOJIb30BAaHUEM ammapaTa MaTeMaTHYeCKOTo
aHallM3a; TPUMEHATHh TPOU3BOJHYIO IS HAXOXKICHHS HAWITYy4dlIero

peuicHrA B IMPUKIAAHBIX, B TOM YHUCJIC COLHAJIBHO-3KOHOMUYCCKUX U
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(u3HUeCKUX 3a1a4ax; HAXOAUTh IJIOMAJU U 00BEMBI GUTYP C TTIOMOIIBIO
WHTETpana; MPUBOJAUTH MPUMEPHI MATEMAaTUYECKOTO MOJCITHPOBAHUS C

noMoIIsko quddepeHnaIbHbIX YpaBHEHUN

YMeHune omepupoBaTh MOHATHSAMH: Tpaduk GyHKIUH, OOpaTHAs
GbyHKIMsA, KOMIO3UIMs (DYyHKUWH, JTUHEWHas (QYHKIUS, KBaJpaTUYHAS
¢byHKIMS, paroHaibHast byHKUMS, CTETEeHHAas byHKIMS,
TPUTOHOMETpHUYECKHE (YHKIUH, OOpaTHbIE TPUTOHOMETPUUECKUE
GyHKIMU, TOKa3aTenbHas W JorapugMuyeckas QYHKIUH, YMEHHE
CTpPOUTh Tpa@UKU H3YyYEHHBIX (DYHKUMH, BBIMOJHSATH MPeoOpa3oBaHUs
rpadukoB GYHKUUN, HCIOJIB30BaTh I'padUKU JUIsl U3yYEHHS IPOLIECCOB U
3aBUCHUMOCTEH, MIPU PELICHUH 3aJa4 U3 JIPYIHX y4eOHBIX MPEIMETOB U
3a/1a4 U3 peajbHON JKU3HM; BbIpaxaTh (POpMyJilaMU 3aBUCHUMOCTH MEXY
BEJIMYMHAMM; UCTIOIb30BaTh CBOMCTBA U TpaduKu PYHKUUN 1715 pelIeHUs
ypaBHEHUH, HEpaBEHCTB W 3aJad C IapaMeTpaMu; H300pakaTh Ha
KOOPAMHATHOW IIJIOCKOCTH MHOYKECTBA PEIICHUN YPaBHEHH N, HEPABEHCTB

U UX CUCTEM

YMeHue pemath TEKCTOBBIE 3aJaud Pa3HbIX TUIOB (B TOM 4YHCIE Ha
MPOLIEHTHL, JOJIM U YacTH, Ha JBUXKEHHE, paboTy, CTOUMOCTh TOBAPOB U
yCIyT, HAJIOTH, 33J1a4d U3 00JIaCTH yIPaBJICHUS INYHBIMUA U CEMEHHBIMU
(mHaHCaMM); COCTaBIIATh BBIPAKEHMS], YpaBHEHMs, HEPABEHCTBA M HUX
CUCTeMBbl IO YCJIOBHIO 3aJayd, HMCCIEA0BATh IOJIYYEHHOE pELICHUE U
OIICHUBATh IMPABAONOJOOHOCTh PE3YAbTATOB; YMEHHE MOJEINPOBAThH
pealibHbIE CUTYallUd Ha SI3bIKE MATEeMaTHKH; COCTABIISITH BBIPAXKEHUS,
yYpaBHEHHUS, HEPAaBEHCTBA M MX CHUCTEMbl IO YCJIOBHIO 3a/adyH,
UCCIIEJIOBaTh IOCTPOCHHBIE MOJIENIM C MCHOJIb30BAaHUEM arlapara

anreOpbl, UHTEPIPETUPOBATH MOTYUCHHBIN pe3yIbTaT

YMeHue onepupoBaTh NOHATHAMU: cpeiHee apu(pMeTHUeCcKoe, MEJHaHa,
HauOoJIbllIee U HAUMEHbILIee 3HaYeHUs, pa3Max, JUCIIepCusi, CTaHAapTHOE
OTKJIOHEHHUE YKMCIIOBOTO HabOpa; yMEHUE U3BJIEKATh, HHTEPIIPETUPOBATh
UH(pOpMaLUIO, TPEJICTABICHHYIO B TAOIUIIaX, HA JMarpaMmax, rpadukax,
OTpaXKarollyro CBOMCTBA pEaJIbHBIX ITPOLIECCOB U ABJIEHUH; NPEJCTABIIATh
UHPOpMALIMIO C T[OMOINbIO TabNUIl W JMarpamm; HcCCIeloBaTh
CTaTUCTHYECKHE JIaHHBbIE, B TOM YHCJIE C MPUMEHEHUEM IpadUuecKux

MCTOJZOB 1 JJICKTPOHHBIX CPCIACTB; Fpa(bI/I‘-ICCKI/I HUCCICI0BaTh COBMCCTHBIC
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HAOJIOZIEHUST C TIOMOINBIO JarpaMM pAacCeMBaHHWS M JIMHEWHOM

perpeccuun

YMeHue OInepupoBaTh IOHATHUSAMM: CIy4alHBI ONBIT U CIIy4allHOE
cOObITHE, BEpPOSITHOCTh CIIY4alHOIO COOBITHS; yYMEHUE BBIUUCISTH
BEPOSITHOCTb C HCIIOJIb30BAHMEM TpaUUyecKUX METOJIOB; IPUMEHATH
(GopMyNBI CIOXEHUSI U YMHOXKEHHS BEPOSTHOCTEH, (OPMYIy MOJIHOM
BEpOSATHOCTH, hopmyiny beprymmm, komOuHaTOpHBIE (PaKTHI U HOPMYITHI;
OIICHUBAaTh BEPOSITHOCTH PEAJbHBIX COOBITUH; YMEHHE OIEPUPOBAThH
MOHATUSAMM: CilydyaliHas BeJIMYMHA, pacHpelielieHHe BEpOsITHOCTEH,
MaTeMaTH4eCcKoe OXKUIAaHWEe, AMUCIEPCHs U CTaHJApTHOE OTKIOHEHHE
ClIydallHOM BENMYMHBI, (QYHKUMU paclpelesieHuss U IJIOTHOCTH
PAaBHOMEpPHOTO, TIOKA3aTeJIbHOIO M HOPMAJIBHOTO PACIPEICIICHUI;
YMEHHME HCIIOJIb30BaTh CBOMCTBA M3YyYEHHBIX pAaclpeaeieHuil s
pelieHus 3a/a4; 3HAKOMCTBO C MOHSTHUAMM: 3aKOH OOJBIINX YHCED,
METO/Ib BBIOOPOYHBIX MCCIEAOBAHUN; YMEHHE HPHUBOJIUTH MPHUMEPHI
MPOSIBJIEHUSI 3aKOHA OOJBIIUX YHCEN B MPHUPOJHBIX U OOIIECTBEHHBIX
SBJICHUSX; YMEHUE ONIEPUPOBATH MOHATUAMU: COUYETAHHE, IEPECTAHOBKA,
YUCJIO COYETAaHWW, YUCIO TIEPEeCTaHOBOK; OMHOM HbIOTOHA, yMeHwme
MPUMEHATh KOMOMHATOPHBIE (DAKThI U pacCyKIACHUS AJIs pEILICHUs 3a/1a4;
OILICHUBATh BEPOSTHOCTH pealIbHBIX COOBITHIA; COCTaBIIATh

BEPOSITHOCTHYIO MOJIENIb M MHTEPIPETUPOBATH MOTYYCHHBIN PEe3yabTaT

YMeHue omnepupoBaTh MOHATHSMH: TOYKa, MpsAMas, IJIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, Jyd4, BEJIWYMHA yrja, I[UJIOCKUA yrou,
NBYTPaHHBIA YroJ, TPEXIPaHHBIM yYroy, CKpelIUBalolIuecs MpsMbIe,
NapajuieIbHOCTh U MEePHEHAUKYISIPHOCTh MPSAMBIX U TJIOCKOCTEH, yrou
MEXAY MPSMBIMH, YroJl MEXIy NPSIMOW U IIIOCKOCTBIO, YroJl MEXIY
IUIOCKOCTSIMU, PACCTOSIHUE OT TOYKU JI0 TJIOCKOCTH, PACCTOSHUE MEXKIY
PSIMBIMHU, PACCTOSIHHE MEXAY IUIOCKOCTSIMH; YMEHHUE UCTIOIb30BaTh MpU
pellieHnu 3a7ad u3ydeHHble (akThl U TEOPEMBbl TUIAHUMETPHUH;, YMEHUE
OIICHUBAaTh pa3Mepbl OOBEKTOB OKPYXKAIOIIETO MHUpPA; CTPOUTH
MaTe€MaTUYeCKHEe MOJENIHU C IOMOIIbI) T€OMETPHUUYECKUX MOHATUH U

BCJIIMYHMH, PCIIAaTh CBA3aHHBIC C HUMHW MTPAKTUYCCKUC 3a]a9n

10

YMeHue onepupoBaTh MOHATUSAMU: IJIOMIAAL (GUTYPBI, 00BEM (uUTypHI,
MHOTOT'PaHHUK, PAaBUJIbHBII MHOTOTPaHHUK, CEYEHHE MHOTOTPAHHUKA,

KyO, mapajuienenumnen, npusMma, NupaMuaa, (Gurypa U IMOBEPXHOCTb
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BpalleHHs, UIUHAP, KOHYC, map, chepa, muomanas chepsl, MIONaab
MOBEPXHOCTH THUPAMHUJIBI, TPU3MBI, KOHYyCa, IMIIMHApPA, O00BEM Kyoa,
MPSIMOYT'OJIBHOTO MMapajuIeyICuIe/ia, MUPAMUIbl, MPHU3MbI, HUIHHIpPA,
KOHYyCa, Iapa, pa3BépTKa MOBEPXHOCTH, CEUCHHUS KOHYCa U IMJIUHJPA,
napajjie/ibHble OCH HJIM OCHOBaHHMIO, CEYCHHE I1apa, IUIOCKOCTb,
Kacaromasics cepbl, IHIXHAPA, KOHYCa, YMCHHE CTPOUTH CCUCHHE
MHOTOIpaHHHMKA, W300pakaTh MHOTOTPAHHUKH, (PUTYPHI M MTOBEPXHOCTH
BpAIICHHSI, UX CCUCHHMSI, B TOM YHCJIE C IOMOIILIO 3JICKTPOHHBIX CPE/ICTB;
yMEHHE MPUMEHSITh CBOMCTBA T€OMETPHUCCKUX (PHUTYpP, CAMOCTOSTEIHHO
(bopMyIHpOBaTh ONPECICHHUS U3ydaeMbIX (UTYp, BBIIBUIATh TUIIOTE3bI
0 CBOKMCTBax WM MPHU3HAKaX I'€OMETPUUECKUX (DUTYP, 0O0OCHOBBIBATH WIIH
OMpoBepraTh MX; yMEHHE MPOBOANUTH KIaCCUPHKAIMIO (QHUTYp TI0
pa3IMYHBIM TMPU3HAKAM, BBIMOJHATE HEOOXOIMMBIC OMOJHUTEIbHBIC

MTOCTPOCHUS

11

VYMmenne OIICpHUPOBATH TOHATHUAMMU: JABMKCHUE B  IIPOCTPAHCTBE,
MapajuIeNIbHBIN TIEPEHOC, CAMMETPHUS Ha TUIOCKOCTH M B IPOCTPAHCTBE,
MOBOPOT, TpeoOpa3oBaHHMe TOA00HUS, TOM00HBIE (UTYPBI; YMEHHE
pacrio3HaBaTh paBHbIC W MOAOOHBIC (QUTYPHI, B TOM YHCJEC B TPUPOJIE,
WCKYCCTBE, apXHTEKType; HUCIOJIh30BATh T'€OMETPHUYECKUE OTHOIICHUS
TIPH pEIICHUH 33/1a9; HAXOJUTh T€OMETPUICCKHIE BETMUUHBI (JITTHHA, YyroJ,
TJI01aTh, 00BEM) TIPH PEIICHUHU 33/1a4 U3 IPYruX YIYCOHBIX MPEIMETOB H
U3 PEATbHOW KHM3HH, YMCHHE BBIUUCIIATH T€OMETPUYCCKUE BEIMYHHBI
(muHA, yroj, Iomaas, 00bEM, IUIOMAJb MOBEPXHOCTH), HUCHOJB3YS
U3y4eHHbIC (POPMYJIBI U METOJbI, B TOM YHUCIE: IUIOMIA/b TOBEPXHOCTH
UpaMHUIbI, TIPU3MBI, KOHYCA, IIMJIMHIpA, IUIOMaab cdepbl; 00bEM Kyoa,
NPSIMOYTOJIBHOTO MapaUIesienuIea, MUPaMUIbI, MPU3MBL, IHJIMHIPA,

KOHYCa, m1apa; YMCHHUEC HAXOAUTb OTHOIICHHUE 00BEMOB HOI[O6HBIX (1)I/Il"yp

12

YMeHue ONICpUPOBATH MOHATHAMU: IMIPAMOYI'OJIbHAA CUCTEMA KOOPAWUHAT,
BCKTOP, KOOPpAWHATBI TOYKH, KOOPAUWHATBI BCKTOPA, CyMMa BCKTOPOB,
IMPOU3BCACHUC BEKTOpPAa Ha YHCJIO, PA3JIOKCHUC BCKTOpa IIO 6a3ncy,
CKaJIIpHOC IMPOU3BCACHHUE, BCKTOPHOC MPOU3BCACHUC, YIOJl MCKAY
BCKTOpPaMU; YMCHUC UCIIOJIB30BATb BCKTOpHHﬁ u KOOpI[I/IHaTHHﬁ METO
I PpEIICHUA TCOMECTPUYCCKUX 3aJad W 3aJlad JpYrux y‘IC6HLIX

mpeaAMCETOB
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13

YMmenue BbIOMpaTh TOAXOIAIIMNA METOA MUl PpEHICHUs 331a4H;
IIOHMMAHHWE 3HAYUMOCTH MATEMATHKUM B HW3Y4YCHUU IIPUPOJHBIX U
OOIIECTBEHHBIX ~TPOIIECCOB W  SIBJICHWH; YMEHHE PpaCIO3HABaTh
IIPOSIBJICHUE 3aKOHOB MATEMATHKU B HCKYCCTBE, YMEHHUE IIPUBOJIUTH
IpUMEPBl MATEMaTU4YECKUX OTKPBITHM POCCUHCKOM W  MHPOBOU

MaTE€MaTUYECKON HAyKH
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HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, ITIPOBEPSAEMBIX HA EI'D

IO MATEMATHKE
Kon IIpoBepsieMblii 3JIEeMEHT COAEePKAHUS
1 Yuciia ¥ BEIYMCIIEHUS
11 Harypanbenblie u nensie uyncna. [Ipu3Haky JenMMoCTy HEIbIX YUCE
12 Pammonanbupie  umcna. OOBIKHOBEHHBIE W JECATUYHBIE JAPOOH, TPOLIEHTEHI,
' OEeCKOHEUYHbBIE MTEPHONYECKUE JPOoOH
13 Apudmernueckuil KOpeHb HaTypajIbHOU cTeneHu. JlefcTBUs ¢ apupMETHUECKUMHU
' KOPHSIMU HATypaJIbHOW CTETICHU
14 Crenenp ¢ unensiM mnokaszareneMm. CTeneHb C pPaLMOHAIBHBIM MOKAa3aTEJEM.
. CBolicTBa CTEIEHU
15 CuHyC, KOCHMHYC W TaHT€HC YHCJIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHI€HC YHUCIIOBOTO apryMeHTa
1.6 Jlorapudm yucna. JlecaTnyHbie U HaTypaibHbIE JOrapudMbl
JlefictButenbHbIle YHCTa. ApUPMETHYECKHE OIepalud ¢ JIeUCTBUTEIHHBIMU
1.7 yucnamMu. [lpuOnmx€HHble BBIYMCICHMS, IpaBWiIa OKPYIJIEHUS, NPUKHAKA H
OIICHKA Pe3yJIbTaTa BbIUMCICHHI
1.8 [IpeoOpazoBanye BHIPAKEHUN
1.9 KomruiekcHbie yncia
2 VYpaBHEeHHS 1 HEPaBEHCTBA
2.1 Lenbie 1 1poOHO-paIIMOHATILHBIC YPaBHEHHS
2.2 HppaunoHaibHbIe ypaBHEHHS
2.3 TpHUrOHOMETPHYECKHE YPABHEHHS
2.4 [TokazarenbHbie U JTOrapuMUIECKHe YpaBHEHUS
2.5 Lenble u ApoOHO-paIOHATbHBIE HEPABEHCTBA
2.6 HppauroHaibHbIe HEPABEHCTBA
2.7 [TokazarenbHbIe U TOTapupMUIECKIE HEPABEHCTBA
2.8 Tpuronomerpuyeckue HepaBEeHCTBA
2.9 CucTeMbl 1 COBOKYITHOCTU YPaBHEHUI M HEPABEHCTB
2.10 YpaBHEeHMsI, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 Martpuiia cuCTeMbl TMHEWHBIX ypaBHEHUH. OnpeenuTeNlb MaTPHIIBI
3 OyHKIMH U TpaduKH
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Oynknus, cmocoOwl 3amanus Gynkiuu. ['paduk Gyaknuu. B3anmaO oOpaTHBIE

3 ¢bynkuuu. Yérneie n Heuétnele Gynkuuu. [lepuoanueckue GyHKIIHA
OO6nacte ompenesneHUs] W MHOXKECTBO 3HaueHWH ¢ynkumu. Hymm dyHkumu.
39 [IpoMexxyTkn  3HAKOMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYyHKIWH.
' MakcuMymbl 1 MHUHHMYMBI (QyHKIHH. Hambosblnee W HaumMeHbIIee 3HAUYCHHE
(GYHKIMU Ha TPOMEXKYTKE
33 Crenennas GyHKIHUS C HaTypalbHBIM M LENbIM MokazateneMm. EE cBoiicTBa u
. rpa¢uk. CoiicTBa 1 rpaduk KOpHS N-0if CTETIEHU
3.4 Tpuronomerpuueckue GyHKINH, UX CBOWCTBA U IpapUKU
3.5 [TokazarenbHas u norapudmuueckas GyHKIUN, UX CBOMCTBA U TpaduKu
36 Touku paspbiBa. AcumnToTel rpagukoB ¢yHkuuil. CBoiicTBa (QYHKUHUH,
' HETPEPHIBHBIX HA OTPE3KE
3.7 ITocineqoBaTenbHOCTH, CLIOCOOBI 3aJaHUST IOCIEI0BATENLHOCTEN
3.8 ApudpmeTrueckas 1 reomeTpudeckas mporpeccun. DopmMyna CII0KHBIX TPOIICHTOB
4 Havasa MaTeMaTH9IecKoro aHaam3a
4.1 [IpousBonnas ¢pynkuun. [IporsBoaHbIe 31eMEHTAPHBIX (YHKIIHMA
[IpuMeHeHre TPOM3BOJHONM K HCCICNIOBaHHMIO (YHKIMA HAa MOHOTOHHOCTH H
4.2 sKcTpeMyMbl. HaxoxaeHne HanOoIbIIero 1 HaMMEHbIIEro 3HaueHUs! GYyHKIUU Ha
OTpe3Ke
4.3 [TepBooOpasnast. Murerpain
S MHoecTBa U JIOTHKA
5.1 MHoOkecTBO, onepaluy HaJl MHOKecTBaMHU. J{lnarpammsl Diisiepa — Benna
5.2 Jloruka
6 BeposTHOCTB M cTaTHCTHKA
6.1 OmnucarenpHas CTATHCTHKA
6.2 BeposrHocTs
6.3 Kom6unaropuka
7 Teomerpus
7.1 ®urypsl Ha MIOCKOCTH
7.2 [IpsiMble U TUIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena 1 MOBEPXHOCTH BpAIICHHS
7.5 KoopauHats! 1 BEKTOPBI
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

I'eomeTpus. 10-11 knaccel: yue6. aist o0ieodpa3oBat. YupexaeHuii: 6a30BbIi
u npoun. yposuwu/ [JI.C. Aranacsn, B.®. Byry3os, C.b. Kagomues u ap.]. M.
IIpocsenieHue.

METOJINYECKHUE MATEPHAJIbI IJIAA YYUTEJIS

Metoaudeckue pekomeHaanuu k yueouuky JI.C. AtanacsHa.

®denepanbHas paboyas mporpaMma cpeHero oO1ero 0opa3oBaHusl.

U ®POBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

e http://school-collection.edu.ru Enunas KOJUTCKIIHS 1 POBBIX
00pa30BaTEIBHBIX PECYPCOB.

e http://fcior.edu.ru http://eor.edu.ru denepanpHbiii IEHTp UHGOPMAIIMOHHBIX
obpazoBaTenbHbIX pecypcoB (OMC).

e http://pedsovet.su [lenaroruaeckoe cooOIIeCTBO.

e https://oge.sdamgia.ru OOpa3oBaTe/bHBIN MMOpTaJ IS IMOATOTOBKH K
IK3aMCHAM.

o https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege otkpsiThiii 0ank 3amanuii EI'D
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