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HOACHUTEJIBHASA 3AIIMCKA

['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 MBITUICHHE, (DOPMUPYEMOE MPU H3YUCHUH 00YIAFOIITMHCS
MOHATUHHBIX OCHOB TEOMETPHH, TPH J0KA3aTEIbCTBE TEOPEM W TIOCTPOCHHH
IIEMTOYKH JIOTUYECKUX YTBEPIKIACHUHN MPU PEIICHUHA TCOMETPUICCKUX 33129, YMCHHE
BBIIBUTaTh W OINPOBEPraTh THIIOTE3bl HETOCPEACTBEHHO WCIIONB3YIOTCA TIPH
pEIICHNH 3a7a4 €CTECTBEHHO-HAYYHOTO ITUKJIA, B YaCTHOCTH (DMU3UYECCKUX 3a]1a4.

Ilens ocBOeHUS MporpaMMbl y4eOHOTO Kypca «I'eoMeTpus» Ha yriyOnEéHHOM
YPOBHE — Pa3BUTHE HHIUBHUIYATBHBIX CTIOCOOHOCTEH 00YJarONIUXCs MPU U3YICHUH
IrCOMETPUHU, KaK COCTABJIAIONICH TIpeaMeTHOH oOyacth «MartemaTuka 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'E€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 TMPEACTABICHUS O MPOCTPAHCTBEHHBIX (UTypax 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 BJIQJIETH OCHOBHBIMU MIOHATUSIMH 0
IIPOCTPAHCTBEHHBIX (UTypaX M HMX OCHOBHBIMH CBOWMCTBAMH, 3HAHHE TEOPEM,
dbopMynT ¥ yMEHHE HX MPUMEHSATb, YMEHHS JOKa3bIBaTh TEOPEMbI M HaXOJUTh
HECTaHIapTHHIC CITOCOOBI PEIICHUS 3a1aY;

dbopMupoBaHuEe YMEHHUS paclio3HaBaTh HA YEPTEKaX, MOACISIX U B PeabHOM
MHpE MHOTOTPaHHHUKM M Teja BpalleHUs, KOHCTPYHUPOBATh T'€OMETPUUYECKHUE
MOJICIIN;

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

dbopMupoBaHUE yMEHHS BIQJCTh METOJAMH JIOKA3aTEIbCTB M aJITOPUTMOB
peleHus, yMEHUS UX TPUMCHSITh, IIPOBOIUTH JOKa3aTEIbHbIC PACCYKICHHS B X0/
peIIeHUs CTePEOMETPUYCCKUX 3ajad M 3a7ad C IMPAKTHYCCKUM COACPIKAHHUEM,
dbopMupoOBaHUE TPEACTABICHUS O HEOOXOOUMOCTH  JOKAa3aTeIbCTB  IIPH



000CHOBaHMHM MAaTEMATUYCCKUX YTBEPKIACHUN U POJIM aKCMOMATHUKH B TIPOBEICHHUH
JIEAYKTUBHBIX PACCYXKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTEIUICKTYaJIbHBIX H  TBOPYECKUX
CIIOCOOHOCTEH O0YYarOIIMXCs, TIO3HABATEIILHOW aKTUBHOCTH, MCCIIETOBATEIIBCKIX
YMEHHH, KpUTHYHOCTH MBIIUICHUS, HHTEpECca K H3yUYECHHUIO TEOMETPHH;

dbopmupoBaHue (HYHKIIMOHATBLHOW TPaAaMOTHOCTH, PEJICBAHTHOW T'€OMETPHU:
YMCHHS PACIO3HABATh MPOSBICHUS TEOMETPUYCCKUX IIOHSATHH, OOBEKTOB W
3aKOHOMEPHOCTEH B PEaNbHBIX JKM3HEHHBIX CUTYalUSIX W MPU U3YYCHUH JIPYTUX
y4eOHBIX  MPEAMETOB, TMPOSIBJICHUS 3aBUCUMOCTCH M 3aKOHOMEPHOCTCH,
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  KOOpPAWHATH 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 COJCP)KATEIbHBIM JUHUSAM 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
pOrpaMMBbl, pacTpefeN€éHHbIM 0 ToAaM OO0y4YeHHUs, CTPYKTYPUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, TPUHIIMITHAILHBIM BOPOCaM O0yUYaroIIuecs
oOpamaJiucb  HEOJHOKPATHO. JTO  TMO3BOJIAET OPraHU30BaTh  OBJIAJICHHE
Tr€OMETPUUYECCKUMU MOHSATUSMU U HABBIKAMU MOCIIEIOBATENIBHO U MOCTYIATEIBHO, C
cOOJII0/IEHNEM TPUHIINIIA TPEEMCTBEHHOCTH, @ HOBbIE 3HAHMS 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 nans  nuddepeHnmanuu  0oOyd4eHHS, TOCTPOCHHS
WHIUBUIYATbHBIX ~ 00pa3oBaTEbHBIX MpOrpamMM, O0OecmeunuTh yriayOn€HHOe
M3y4YeHHE T€OMETPHH KaK COCTaBJISIONIEH yaeOHOTo mpenmera «MaTemaTikay;

MOJITOTOBUTHh OOYYAIONMUXCS K TMPOJODKCHUIO HW3YYCHUS MATEMaTUKH C
yaéToM BBIOOpa Oymymied mpodeccun, obecrnieurmBas MPEEMCTBEHHOCTh MEXKTY
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).



COILEPKAHUE OBYYEHUA
10 KVIACC

IIpsiMble U IVIOCKOCTH B MPOCTPAHCTBE

OCHOBHBIE  TIOHATUS  CTepeOMETpuu. Touka, mpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCMOMAaTHYECKOM MOCTPOCHUU CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPHUU U CIICJICTBUS U3 HUX.

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

[lepneHAUKYJISIPHOCTD MPAMON M IIOCKOCTH: NEPIEHAUKYJIIPHBIE MIPSIMBIE B
IPOCTPAHCTBE, MPSAMBIE MApPAUICNbHBIE W NEPHNEHAUKYISPHBIE K IUIOCKOCTH,
OPU3HAK TEPIEHANKYISIPHOCTH TMPSAMOW U IJIOCKOCTH, TEOpeMa O NpsMOH
NEPNEHIUKYISPHON IIJIOCKOCTH. OpToronanpHOE IPOEKTUPOBAHHUE.
[lepnieHAUKYIISIp U HAKJIIOHHBIE: 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 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 JJIs1 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. I[IpocTpancTBeHHas
teopema Iludaropa. [lupamuaa: N-yrojibHas nupamua, IpaBUiIbHAsA U yCEUEHHAs
nupamusibl. CBolicTBa pébep © OOKOBBIX TpaHel MNPaBWIbHOM MUpPaMUIBL.
[IpaBunbHBIE MHOTOTPAaHHUKH: IPaBWIbHAS IpU3Ma W NpaBWJIbHAS MHPAMUIA,



MpaBUJIbHAs TPEYTOJIbHASI TUPaMUAA U IPaBUIbHBINA TeTpasap, KyO. [IpeactaBnenue
O IPaBUJIBHBIX MHOT'OTPAHHUKAX: OKTA3AP, NOAEKAd AP U UKOCAdIP.

BblunciieHne 31€MEHTOB MHOTOIPAHHHMKOB: pé&Opa, JIuaroHaiad, YIJIbI.
[Inomaas OOKOBOM MOBEPXHOCTM M TOJHON MOBEPXHOCTH MPSMON HPU3MBI,
IJI0LIAAb OCHOBAHMM, TeOpeMa 0 OOKOBOM MOBEPXHOCTH psiMOM ipu3Mbl. [ nomans
OOKOBOM MMOBEPXHOCTH M TIOBEPXHOCTH NPABWIBHOW NHPAMUJIbI, TEOpEMa O
IJIOIIAM YCEYEHHOU IMPaMUBL.

CummMmeTpuss B TOPOCTPAHCTBE. DJIEMEHTBl CHMMETPUM  INPABHIBHBIX
MHOTOrpaHHUKOB. CHMMETpuss B NPABWJIBHOM MHOTOIPDAHHUKE: CUMMETPUS
napajulesienunea, CUMMETPUS MPABUJIBHBIX IIPU3M, CUMMETPUS IPAaBUIBHOU
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: CIIOKECHUE
U BBIUUTAaHUE BEKTOPOB, CYMMa HECKOJBKHUX BEKTOPOB, YMHOXXEHHME BEKTOpa Ha
yucio. CBOMCTBA CIIOXKEHUSI BEKTOPOB. CBOMCTBA YMHOKEHHSI BEKTOPA HA YUCIIO.
IToHaTHE KOMIUTaHapHBIE BEKTOPHI. [Ipu3HaK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
IIpaBuiio mapamienenunena. Teopema O pasIoKEHHHM BEKTOpa II0 TpEM
HEKOMIUIAHApHBIM  BekTOopaM. IIpsAMoyronbHass  cucreMa  KOOpAMHAT B
npoctpadcTBe. Koopaunatel BekTOopa. CBsA3b MEXAYy KOOpAMHATAMU BEKTOpa U
KOOpJMHATaMU TOYEK. YTOJN Mexay Bekropamu. CKalsgpHOE NPOU3BENCHHE

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.

IHNJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O KYPCA
«TEOMETPHSI» (YTJIYBJEHHBIA YPOBEHB) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpa:xaaHcKkoe BoCIIMTAHME:

c(hopMHUPOBAHHOCTD IPaKAAHCKOM MO3UIIMN 00YJaIOMIEerocss Kak akTUBHOTO U
OTBETCTBEHHOTO YJEHA POCCUUCKOTO OOIIECTBA, IPEACTABICHUE O MATEMAaTHYECKUX
OCHOBax (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHHH, IPOIECAYP
IPOXIAaHCKOTO  oOmiecTtBa  (BBIOOPHI, ONPOCHI W JPYyroe), YMCHHE
B3aMMO/JICMICTBOBATh C COLUHUAJIBHBIMU HMHCTUTYTaMH B COOTBETCTBHUM C MX
GYHKIMAMU 1 Ha3HAYCHUCM;

2) naTpMOTHYEeCKOe BOCIIUTAHUE:

c(hOpMHUPOBAHHOCTh POCCHICKON T'PAKIAHCKON MICHTUYHOCTH, YBAXKCHHS K
MNPOLLJIOMY M HACTOSIIEMY POCCUMCKOW MAaTEMAaTHUKH, [IEHHOCTHOE OTHOIICHUE K
JTOCTHKEHHUSIM POCCUHUCKUX MATEMATUKOB U POCCUMCKON MAaTEMATUYECKOM IIKOJIbI,



UCIIOJb30BaHUE ATUX JOCTH)KEHUM B JPYrMX HayKax, TEXHOJOTHsX, cdepax
SKOHOMUKU;

3) AYXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHUE JTYXOBHBIX IIEHHOCTEH POCCUUCKOTO Hapojaa, CHOPMUPOBAHHOCTH
HPaBCTBEHHOTO CO3HAHUS, dTUYECKOTO TMOBEJEHHMS, CBSI3aHHOTO C MPAKTUYECKUM
MIPUMEHEHHUEM JOCTIKEHUN HAYKU U AEATETbHOCTHIO YUEHOTO, OCO3HAHUE TUYHOTO
BKJIa/Ia B IOCTPOCHHE YCTOMYUBOTrO OYyIIETro;

4) 3cTeTHYECKOE BOCIIUTAHUE:

ACTETUYECKOE OTHOIICHHE K MHUpPY, BKIIOUAsl ACTETUKY MAaTeMaTHYECKHUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a7a4, PEIICHUH, pacCyKIECHUMU, BOCTIPUUMUYUBOCTH K
MaTEeMaTHYECKUM aCTeKTaM Pa3INYHbIX BUJIOB UCKYCCTBA,

5) pusuveckoe BocIUTaHHE:

chOpMUPOBAHHOCTh YMEHHUS MPUMEHSATh MaTEMaTUUYECKHWE 3HAHUS B
MHTEpECax 3I0POBOro 1 0e30MmacHOro 0dpasa KU3HH, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pPOBbIO (3I0POBOE THUTaHUE, COATAHCUPOBAHHBIM PEXKHUM 3aHATUNA H
OTIIbIXa, PeryisipHas (pu3ndecKas aKTUBHOCTh), (M3UYECKOE COBEPIICHCTBOBAHUE
IIPH 3aHSTUSX CIOPTUBHO-030POBUTEIIBHOM JIESITEHHOCTBIO;

6) TpynoBoe BocnuTaHmne:

TOTOBHOCTh K TpPYIdy, OCO3HaHHE LIEHHOCTH TPYIOJIIOOUs, HWHTEpeC K
paznuuHbIM  chepaM  MPOQPECCHOHANBHON  JESTENIBHOCTH,  CBSI3AHHBIM €
MaTEMaTUKON U e€ NPHIOKEHHUSIMHU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOP
Oynymeid mnpodeccur W pPeaTnu30BBIBATH COOCTBEHHBIC KU3HEHHBIC TIUJIAHBI,
FOTOBHOCTh M CIIOCOOHOCTH K  MaTéMaTH4ecKoMy  OOpa3oBaHHUIO |
caM000pa30BaHUI0 HAa MPOTHKEHWU BCEH JKU3HHM, TOTOBHOCTh K AaKTUBHOMY
YYacTHIO B PELICHUH MPAKTUYECKUX 3a7a4 MaTEMAaTUYECKON HAIPaBIECHHOCTH;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(hOpPMHPOBAHHOCTh  JKOJOTUYECKOW KYyJIbTYpbl, TOHMMAHUE BIUSHUSA
COIMATbHO-3KOHOMUYECKUX MPOLIECCOB HA COCTOSIHUE MPUPOJHON M COLUATBHOMN
Cpellbl, 0CO3HaHME TJI00AIBHOTO XapaKkTepa dKOJIOTHIECKUX TPOOIeM, OpUEHTAIUS
HAa TIPUMEHEHHE MATeMAaTHUYeCKHX 3HAHWM [JIs pemieHus 3agad B 00JiacTu
OKpY)Karolenl cpenpl, MIaHUPOBAHHE IIOCTYNKOB W OLEHKM HMX BO3MOXKHBIX
MOCJICACTBUH TSI OKPYKAIOIIEH CPEbI;

8) HeHHOCTH HAYYHOr'0 MO3HAHUA:

c(hOpMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHsI HAYKU M OOIIIECTBEHHOMN MPAKTUKH, TOHUMAaHUE MAaTEeMAaTHYECKON
HayKH Kak cpepbl YeJIOBEUECKOM AESATEIbHOCTH, 3TANOB €€ pa3BUTHS U 3HAUMMOCTH
JUISL Pa3BUTHS UBUIM3ALMU, OBIAJICHUE SA3bIKOM MAaTEeMaTUKH U MaTEMaTU4eCKOM
KyJbTYpPOU KakK CPEJICTBOM MO3HAHUSI MUPA, TOTOBHOCTb OCYILIECTBIATH MPOEKTHYIO
U UCCIIEIOBATEIBCKYIO AEATEIbHOCTh MHINBUAYAJIBHO U B TPYIIIE.



METANPEIMETHBIE PE3YJIbTATBI

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE JeiicTBUS

ba3zoBble JJornyecKkue NecTBUA:

BBISBJISTE M XapaKTePU30BaTh CYIISCTBEHHBIC IMPU3HAKH MAaTEMaTHYECKHX
OOBEKTOB, TIOHATHHA, OTHOIICHUH MEXIy TMOHATUAMH, (OPMYIHPOBATH
OTIpEJICIICHMSI TIOHSATHH, YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHHUS JIJIsi 0000IICHHS M CPAaBHEHUS, KPUTEPHUH MPOBOJIMMOTO aHAJIN3A,

BOCIIpUHMMATh,  (OPMYJIUPOBaTH W  MPeoOpa3OBBIBATH  CYXKICHUS:
YTBEPANTEIBHBIC i OTPHUIIATEIBHBIC, CIMHUYHBIC, YACTHBIC U OOIIHE, YCIIOBHBIC,

BBISBJISATH MAaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U TIPOTHUBOPCUHS
B (pakTax, JMaHHBIX, HAOJIOJECHUSAX W YTBEPKICHHUSX, MpeaiiaraTh KPUTECPHH IS
BBISIBJICHUSI 3aKOHOMEPHOCTEH M MPOTHBOPCUUH;

JeNaTh BBIBOJBI C HCIOJIL30BAHHEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX H
WHIYKTHBHBIX YMO3aKIIIOUCHUH, YMO3aKIIOUECHUH 110 aHAJIOTHH;

IIPOBOJUTE CAMOCTOSITEIIBHO JIOKA3aTeIbCTBA MAaTEMATHICCKUX YTBEPIKICHUM
(IpsiMBIE U OT MMPOTHUBHOTO), BRICTPAUBATh apTyMEHTAIUIO, IIPUBOIUTE IPUMEPHI
KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CY>KJIC€HUS U BHIBO/IBI;

BbIOMpaTh cmoco0 peiieHus y4eOHOM 3amauu  (CpaBHUBATh HECKOJIBKO
BapUaHTOB PEIICHHUs, BHIOMPATh HaMOO0JIee MOAXOASIINMI ¢ YUETOM CaMOCTOSTEIBHO
BBIJICJIEHHBIX KPUTEPHUEB).

Ba3oBble ucciienoBarejabCcKue JeCTBUS:

UCIIOJIb30BaTh BOMPOCHI KaK MCCIIENOBATEIbCKAN HHCTPYMEHT IIO3HAHMS,
dbopmynupoBaTh  BOMPOCH,  (UKCUPYIOUIME  IMPOTHUBOpPEYHE,  MpoOiIemy,
yCTaHABIMBATh MCKOMOE M JaHHOE, (GOpMHUpOBATh THIOTE3Y, apryMEHTHPOBATH
CBOIO TIO3UIINIO, MHCHHE;

IPOBOAUTH CAMOCTOSTEIFHO CIUIAHUPOBAHHBIN IKCIIEPUMEHT, UCCIIEIOBaHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MaTeMaTHuecKoro oObeKTa, sIBICHUs, MpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKITYy OOBEKTaMHU, SIBICHUSIMU, TIPOIECCAMU;

CaMOCTOATEIHLHO (POPMYIHPOBATH OOOOIIEHHS W BBIBOJBI MO pPe3yJibTaTaM
MPOBENEHHOTO  HAOJIO/IEHUS, WCCIENOBAaHUSA, OICHMBATh  JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTAaTOB, BEIBOJIOB U 0000IICHMIA;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpollecca, a TakKe BBIIBUTATH
MIPEATOIO0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ ungopmaumeii:

BBISBJIATH JAePUIUTHI WH(DOpPMAIUKU, TaHHBIX, HEOOXOMUMBIX NJIi OTBETa HA
BOTIPOC U JJISI PEIICHUS 3a/1auu;



BbIOMpaTh MH(OPMAIUIO U3 UCTOYHUKOB PAa3JIMYHbIX TUIIOB, aHAJIU3UPOBATh,
CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH HHPOPMALIUIO PA3IMYHBIX BUAOB U (hOpM
MIPE/ICTaBIICHNUS;

CTPYKTYpPUpPOBaTh HMH(POpPMALIMIO, MPEICTABIATh €€ B pa3IMYHBIX (popmax,
WTIOCTPUPOBATh TpadUueCcKy;

OLICHUBATh HaJEKHOCTh uH(popMauu 1o CaMOCTOSTEIbHO
c(OpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIE YUeOHbIE 1eHCTBUS

OOmenue:

BOCIIPUHUMATH U (OPMYJIHUPOBATH CYKJICHUSI B COOTBETCTBUH C YCIOBUSAMH U
HEeIsIMU OOIIeHUS, ICHO, TOYHO, TPAMOTHO BBIPaXaTh CBOIO TOUKY 3pEHUS B YCTHBIX
U THCHMEHHBIX TEKCTaX, JaBaTh IMIOSCHEHUS TO XOJYy PpEIICHUS 3ajayH,
KOMMEHTHPOBATh MOJIYUYEHHBIN PE3YIIbTaT;

B XOJIe OOCYXXJIeHMsI 3a]laBaTh BOMPOCHI IO CYIIECTBY OOCYXIaeMOW TEMBI,
npoOJieMbl, pelIaeMo 3aJavd, BBICKA3bIBaTh WJICH, HAIICJICHHBIE Ha IIOUCK
pelIeHns, COIMOCTaBIIATh CBOU CYXKJACHHUS C CYXICHUAMH APYTHX YYaCTHUKOB
nuasora, oOHapyXKHBaTh Pa3IM4Me W CXOJCTBO IMO3UIMNA, B KOPPEKTHOU dopme
dbopMyITHUpOBaTh pa3HOTIACHS, CBOM BO3PAKEHHUSI;

IPEACTABIATh PE3yJIbTaThl PEIICHUS 3aJ1auu, SKCIIEPUMEHTA, UCCIEAOBaHUSA,
IIPOEKTa, CaMOCTOSITEJIbHO BBIOMpaTh (opMaT BBICTYIUICHHS C Y4YETOM 3ajad
MIPE3CHTAIIMN U OCOOCHHOCTEH ayTUTOPHH.

PeryasiTuBHbIE YyHUBepPCcAJbHbIE Y4eOHbIE 1eCTBUSA

Camoopranusanus:

COCTaBJIATH IIJIaH, AITOPUTM PEIICHUS 3a/1aud, BEIOMPATh CIIOCOO PEIICHUs C
y4€TOM HMEIONIUXCSI PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHPOBATh
U KOPPEKTUPOBATh BapUAHThI PEIICHUH ¢ Y4€TOM HOBOM MH(OpMAIIHH.

CaMOKOHTPOJIb, IMOIIMOHAIbHBINA MHTEJIEKT:

BJIAJCTh HABBIKAMHU  IIO3HABATEIIBHOM  peduiekcMu Kak  OCO3HaHUSA
COBEpIIAEMBIX JEUCTBUUA M MBICIMTEIBHBIX MPOIIECCOB, UX PE3YJIbTATOB, BIAJETh
crrocobaMu CaMOIIPOBEPKH, CAMOKOHTPOJIS TIpoliecca M pe3yjbTrara perieHus
MaTeMaTHYECKOM 3a7a4Hu;

MPEABUACTh TPYAHOCTH, KOTOPhIE MOTYT BO3HUKHYTh MPHU PEUICHUH 3a7ayH,
BHOCUTH KOPPEKTUBHI B JICSITEILHOCTh HA OCHOBE HOBBIX OOCTOATENILCTB, JaHHBIX,
HaWJICHHBIX OIMMOOK, BBISBJICHHBIX TPYIHOCTEH;

OIIEHUBATh COOTBETCTBHE PE3YJIbTATA U U YCIOBUAIM, OOBSICHATH IPUUNHBI
JTOCTVIKECHUST WM HETOCTHXKEHUS PE3YyJbTaTOB JEATEIbHOCTH, HAXOAUTh OIIHOKY,
JlaBaTh OIIEHKY IPHOOPETEHHOMY OIIBITY.



CoBmecTHas 1eATEJIbHOCTD:

MOHUMATh M MCMOJIb30BaTh MPEUMYILECTBA KOMaHAHOW U MHAMBUAYATbHOU
paboThl MpU pelIeHHH YYeOHbIX 3ajad, HOPUHUMATh LeJlb COBMECTHOM
JEeSATENbHOCTH, IUIAHUPOBATh OPraHU3ALMI0 COBMECTHOM padOThI, paclpeiensTh
BUJIBI pa0OT, IOrOBapUBaThCs, 00CYKIaTh MPOIECC U pe3yJbTaT paboThl, 000011aTh
MHEHUS HECKOJILKUX JIIOJICH;

y4acTBOBaTh B I'PYMIOBBIX (GopMax paboTsl (00CYXJeHUs, OOMEH MHEHUIA,
«MO3TOBBIE IUITYPMbI» U UHBIE), BBIOIHATH CBOIO YAaCTh Pa0OThI U KOOPAUHUPOBATH
CBOM JICWCTBHUSI C IPYTUMU YJIEHAMHU KOMAaH/Ibl, OLICHUBATh KA4€CTBO CBOETO BKJIa/1a
B OOmMH MPOAYKT 1O KPUTEPHUsIM, CHOPMYIMPOBAHHBIM  yYaCTHUKAMHU
B3aMMOJICVCTBUA.

NPEAMETHBIE PE3YJIBTATHI

K xonmy 10 kinacca oOyqaromuiicst HAy9UTCS:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHATHSIMU CTEPEOMETPUU TMPHU
pelieHnHy 3aa4 1 MPOBEICHUN MAaTEMAaTUUECKUX PACCYKICHUM;

e TPUMEHSTH aKCUOMBI CTEPEOMETPHUM M CJICJACTBUS U3 HUX MPHU PEUICHUU
reOMETPUUECKUX 3a/1a4;

e KJaCCU(PUIMPOBATH B3aMMHOE PACIOJOKEHHE MPSMBIX B MPOCTPAHCTBE,
IUIOCKOCTEN B MTPOCTPAHCTBE, MPSIMBIX U TUIOCKOCTEN B MIPOCTPAHCTBE;

e CBOOOJIHO OINEpUPOBaTh TOHATHSAMHU, CBS3aHHBIMM C yIJlaMd B
IPOCTPAHCTBE: MEXIY NPSIMBIMU B TPOCTPAHCTBE, MEXAY MPSMON U
TUIOCKOCTBIO;

e CBOOOJIHO OTIEPUPOBATH MOHATUAMH, CBI3aHHBIMUA C MHOTOTPaHHUKAMU;

e CBOOOJIHO pacmo3HaBaTh OCHOBHBIE BHUbl MHOTOIPAHHUKOB (MpHU3Ma,
UpaMHIa, MPSMOYTOJIbHBIN Napasiesienune, Kyo);

e KiIaccU(PUIMPOBATH  MHOTOTPAHHUKH,  BBIOMpass  OCHOBaHMS IS
KJIacCH(pUKAITIH;

e CBOOOJIHO OMNEPUPOBATH TMOHATHSIMH, CBSI3aHHBIMH C  CEYCHHEM
MHOT'OTPaHHUKOB TJIOCKOCThIO;

e BBIIOJHATH MapajiyIeIbHOE, LEHTPAIBHOE 151 OPTOTOHAJIBHOE
IPOEKTUPOBaHUE (GUTYP Ha TIOCKOCTh, BEITIOHITH U300pakeHUs QUTYyp Ha
IJIOCKOCTH;

e CTPOUTH CEUEHHS] MHOTOTPAHHHKOB Pa3JIMYHBIMU METOAAMU, BBINOJIHATH
(BBIHOCHBIE) TIJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIUKCIATH IUJIOIMIAJIM  TOBEPXHOCTEH  MHOTOIPAaHHUKOB  (TIpU3Ma,
MMpaMUJia), FEOMETPUUECKUX TeJl C MPUMEHEHUEM (POpMYIT;



CBOOOJTHO OINEPUPOBATH MOHATUSIMU: CUMMETPUS B MPOCTPAHCTBE, LEHTD,
0Cb U IJIOCKOCTh CUMMETPHH, LIEHTP, OCh U TNIOCKOCTh CHMMETPUU (PUTYPBI;
CBOOOJTHO OINEpPUPOBATh MNOHSATHSAMH, COOTBETCTBYIOIIMMH BEKTOpaM H
KOOpAMHATaM B IIPOCTPAHCTBE;

BBIIIOJIHATH AEHUCTBHS HaJl BEKTOPAMHU;

pemaTe 3aJadyd Ha JOKa3aTeNIbCTBO MAaTEMAaTHYECKUX OTHOUIEHUW U
HAXOKJICHHE TEOMETPUUECKUX BEIMUNH, IPUMEHSSI U3BECTHBIE METObI IPU
pEelIEHNH MaTEMAaTUYECKUX 3a/1ad IOBBIIMIEHHOTO W BBICOKOTO YPOBHS
CJIOKHOCTH;

OPUMEHATh NPOCTEUIINE MPOrPAMMHBIE CPEACTBA U DJIEKTPOHHO-
KOMMYHHMKAIIHOHHBIE CUCTEMBI P PELIEHUH CTEPEOMETPUUYECKUX 3a/1aY;
U3BJIEKaTh, NPEOOPA30BBIBATH W HHTEPIPETHUPOBATH HMHPOpPMALUIO O
IPOCTPAHCTBEHHBIX TI'E€OMETPUYECKUX (Urypax, MNpPEACTaBICHHYIO Ha
YepTekax U pUCYHKaAX;

OPUMEHATh [OJyYECHHbIE 3HAHUS HA IMpPaKkTUKE: CpaBHHUBaTbh U
aHAJM3HPOBATh PEAIbHBIE CUTyallMH, NPUMEHATh W3yUYECHHBIE MOHITUS B
npolecce MOMCKa  pelIeHHs MaTeMaTH4eCKH  COpMYITUPOBAHHOU
npo0JieMbl, MOJEIUPOBATh pEalbHbIE CUTYallMM Ha S3bIKE T€OMETPHH,
UCCIIEN0BATh ITOCTPOCHHBIE MOJEIU C UCIIOJIB30BAHUEM I'€OMETPUUECKUX
HNOHATUN M TEOpeM, ammaparta aiareOpbl, pellaTh NMpPaKTUYECKUE 3aJladH,
CBS3aHHBIE C HAXOXKICHUEM T'€OMETPUUECKUX BEIINYUH;

UMETh MpeACTaBICHUsI 00 OCHOBHBIX AITalax pPa3BUTUS I'€OMETPUU KaK
COCTaBHOM yacTH (pyHIaMEHTa pa3BUTHUS TEXHOJIOTUH.

K xonity 11 kiacca oOyJaromuiicst HAy9UTCS:

CBOOOJTHO OMNEPUPOBATH MOHSATUSMHU, CBSI3aHHBIMU C WIHHIPUYECKOM,
KOHUYECKOM U cepuvecKoll IMOBEPXHOCTSIMH, OOBICHATH CIOCOOBI
MOJTYYEHHUS;

OTIEpUPOBATH MOHSATUSMH, CBSI3aHHBIMHU C TEJIAMH BPAIICHUS: IIMIUHIPOM,
KOHYCOM, c(hepoil u mapom;

pacmo3HaBaTh Tella BpamieHus (IWIMHAP, KOHYC, cdepa U 1map) u
OOBSCHATH CIIOCOOBI TTOJYYCHHUSI T BPAIICHHUS;

KJIacCU(UIIUPOBATH B3AMMHOE PACIIONIOKEHUE CHEphl U MIIOCKOCTH;
BBIYUCTISITh BEIMYMHBI DJIEMEHTOB MHOTOTPAHHUKOB W TEJ BpaIlCHUS,
00BEMBI W TUIONMIAIA TIOBEPXHOCTEH MHOTOTPAHHHUKOB W TEJNl BpAICHUSA,
T€OMETPUIECKUX TeIl C TPUMEHEHUEM (HOPMYT;

CBOOOJTHO OIEPUPOBATH MOHATHUSMH, CBSI3aHHBIMH C KOMOWHAIIMSIMHU TeEll
BpalllCHWsI © MHOTOTPAaHHUKOB: MHOTOTPAHHUK, BIIMCAHHBIN B chepy U
OMMHMCAaHHBIA OKOJIO cephl, chepa, BIUCAHHAS B MHOTOTPAHHUK WJIU TEJIO
BpAIICHHUSI,;
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BBIYHCIISITE COOTHOIICHUSI MEXKAY MIIOMIAAIMHU MTOBEPXHOCTEN U 00BEMaAMHU
MMOJOOHBIX TEI;

n3o0paxaTh U3yyaeMble (DUTYpBI, BBIMOJHATH (BBIHOCHBIE) IUIOCKHE
YepTeXHU U3 PUCYHKOB MPOCTBIX OOBEMHBIX (PUTYp: BUI CBEpPXY, COOKY,
CHU3Y, CTPOUTH CEUEHUS TEJl BpaIllCHHUSI;

U3BJICKAaTh, WHTEPIPETUPOBATh M TMpPeoOpa3oBbIBaTh HHGOPMAIIUIO O
POCTPAHCTBEHHBIX TEOMETPUYECKUX (QUrypax, MpeACTaBICHHYIO Ha
YepTekax U pucyHKax;

CBOOOJIHO ONEPUPOBATH MOHSATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJIHSITH OTIEPAIIUU HAJl BEKTOPAMU;

3a/1aBaTh IJIOCKOCTh YPABHEHHEM B JIEKAPTOBOM CUCTEME KOOPIUHAT;
periaTh reOMETPUUECKHUE 3a/1a4u Ha BBIYMCIICHUE YTIIOB MEXKTY MPSIMBIMU U
MJIOCKOCTSIMU, BBIUUCIIEHUE PACCTOSIHUM OT TOYKH JIO TIJIOCKOCTH, B IIEJIOM,
Ha MMPUMEHEHHUE BEKTOPHO-KOOPAMHATHOTO METO/1a MPHU PEIICHUU;
CBOOOJIHO ONEPUPOBATh TOHATHUSAMH, CBS3aHHBIMU C JBIDKCHHEM B
IIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHUN;

BBITIOJIHSITh M300paKCHHS MHOTOTPAHHUKOB M TeJd BpalleHUs TIpU
napajyieIbHOM — TEPeHOoce, LEHTPAIbHOW CUMMETPHUH, 3epKalbHOU
CUMMETPHH, TIPU TTOBOPOTE BOKPYT MPAMOU, MpeoOpa3oBaHus MOA00HS;
CTPOUTh CEYEHUSI MHOTOIPAaHHUKOB U TEJI BPALEHUS: CEYEHUs LUIUHApPA
(mapaniensHO U NMEePIEHANKYISPHO OCH), CeYeHHs KOoHyca (mapasiiesibHble
OCHOBAHUIO M IPOXOJSIINE YEPE3 BEPUINHY ), CEUEHUS 1I1apa;
UCIIOJIB30BAaTh METOJIbl TOCTPOEHUS CEUEHMI: METOX CJIEAO0B, METOJ
BHYTPEHHET0 NPOEKTUPOBAHUS, METO/]I IEPEHOCA CEKYIIEN IOCKOCTH;
JIOKa3bIBaTh TEOMETPUUECKUE YTBEPKICHHUS;

NPUMEHSTh TE€OMETpUYecKue (PakThl IS PEIICHUS CTEPEOMETPUUYECKHUX
3a/a4, MPEANoJIarallinX HECKOJbKO MIArOB PEIICHMS, €CIH YCIOBHS
IIPUMEHCHHMS 3aJIaHbI B SIBHOK W HESIBHOU opme;

pemaTh 3ajJadd Ha JIOKa3aTeJbCTBO MAaTEMAaTHUYECKUX OTHOUIEHUWA U
HAXOXKJICHHE T€OMETPUYECKUX BEITUYHH;

OPUMEHATH MPOTPAMMHBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CUCTEMBI [IPU PEIICHUU CTEPEOMETPUUECKUX 3a/1a4;

IPUMEHATH [TOJTYYEHHbIE 3HAHUS HA IPAKTUKE: CPABHUBATh, aHAJTU3UPOBATH
U OIICHUBATh pEalbHbIE CUTYyallUW, MPUMEHSITh HW3yYEHHbIC TOHATHS,
TEOpPEMBbI, CBOMCTBA B TMPOIECCE IMOUCKA PEIICHUS MaTeMaTH4eCKu
chOopMyIHpPOBaHHON TPOOJIEMBI, MOJEIUPOBATh peaJbHBIC CUTyallMH Ha
SI3bIKE€ T€OMETPUH, UCCIEA0BATh MOCTPOEHHBIE MOJIENIN C UCIIOIb30BaHUEM
FEOMETPUYECKUX TMOHSITUH U TEOopeM, ammapara aiareOpbl, peniaTh
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MPAKTUYECKNE 3aJlaud, CBS3AHHBIE C HAXOXKICHUEM T€OMETPUUYECKUX
BEJIMYMH,

e HMETh MpPEJCTaBlICHUs] 00 OCHOBHBIX 3Tamax pPa3BUTHUS TEOMETPUU Kak
COCTaBHOM YacTu (pyHJIaMeHTa Pa3BUTHS TEXHOJIOTHIA.

TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC

Ne | HaummenoBanue KoanuecTBo yacos D/1eKTPOHHbIE

n/ | pasjeioB u TeM Becer | Koutpoann | Ipaxtnueck = (undposbie)

n HporpaMmel 0 ble paGoThbl He paGoTbl o0pa3zoBaTeJibHbIE
pecypenl
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YUYEBHO-METOJMYECKOE OBECIIEYEHUE OEPA3OBATEJBHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VI YHEHUKA

e Marematuka: anreOpa 1 Hauajga MaTeMaTUUYECKOTO aHali3a, TeOMETPHUS.
I'eometpus, 10-11 knaccwl/ Atanacss JI.C., byty3oB B.®., Kagomues C.b. u
npyrue, AknuonepHoe oomectBo «M3aarensctBo «lIpocBemenuer;

e Marematuka. ['eomerpus, 10 kmacc/Mep3msk A.I'., Homwuposckuii [I.A.,
[TonsikoB B.M.; mox penakiueit [lononsckoro B.E. OGmiectBo ¢ orpaHnyeHHON
orBeTCcTBEHHOCTHIO M3narensckuit nentp «BEHTAHA-I'PA®»; AxunonepHoe
obmectBo «M3natenscTBO «IIpocBenieHue;

e Maremaruka. ['eomerpus, 11 kmacc/Mep3nsak A.I'., Homuposckuit I.A.,
[Tosiko B.M.; mox penakiueii [logonbckoro B.E. O01iecTBo ¢ orpaHUYeHHOMN
oTBeTcTBeHHOCTHhIO M3naTenbckuii ieHTp « BEHTAHA-T'PA®»; AxiimonepHoe

O6H1€CTBO «I/I3I[aTGJILCTBO ((HpOCBCH_IGHI/IG»

METOANYECKHUE MATEPHAJIBI 1JIAA YUUTEJIA

e Maremaruka: Anrebpa W Hayalla MaTeMaTUYECKOTrO aHaiu3a, reomerpusi, 10
Kiacc. YrinyOn€HHBI ypoBeHb. MeTONMYECKHE PEKOMEHIANMN K Y4eOHHKY
Mepansaka A.I'., Homuposckoro JI.A., TlomsikoBa B.M./ bynko E.B., Mep3nsak
A.TI., Tlononckuit B.b. AxkmumonepHoe  o6miectBo  «l3marenbcTBO
«IIpocBemenue

e Marematuka: AnreOpa U Hayajga MaTeMaTHYECKOro aHaiu3a, reomerpus, 11
Kimacc. YrayOn€HHbI ypoBeHb. MeTonuyeckue peKOMEHIAIMN K yYEOHHKY
Mepsnsika A.I'., Homuposckoro J[.A., TlonskoBa B.M./ bymko E.B., Mep3ansk
ATI., Tlonmonckuit B.b. AxkmumonepHoe oOmectBo  «M3gaTenbcTBO

«IIpocBemenue»
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e ['eomerpus. [loypounsie pazpadotku. 10—11 knaccel: yue0. mocodue s

oOmeoOpazosar. opranuzauuii / C. M. Caaksas, B. @. byty3oB. — M.:

[Ipocsemenue, 2017. — 2-e uza., nepepad. — 232 c.: un. (MI'Y — mikozne).

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

Poccuiickast anextponHas mkoja https://Ieomerpus - 10 kimacc - Poccuiickas

sekTpoHHad mkoiaa (resh.edu.ru)

Poccuiickast anextponHas mkoja https://Teomerpus - 11 kmacc - Poccuiickas

sekTpoHHad mkoiaa (resh.edu.ru)

bubmmoteka IIOK https://lesson.edu.ru/02.3/11
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