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HOACHUTEJIBHASA 3AIINCKA

['eoMeTpus sBIsIeTCS OMHUM M3 0a30BBIX KyPCOB HA YPOBHE CPEIHETO OOIIETO
oOpa3oBaHus, TaKk KaK OOECIEYMBAET BO3MOXXHOCTh W3YUYCHHS JUCHUIUIUH
€CTCCTBEHHO-HAYYHOW HAIPaBIECHHOCTH M TMPEAMETOB T'YMaHHTAPHOTO ITUKJIA.
[TockoNBbKY JTOTHYECKOE MBITTUICHHE, (POPMHUPYEMOE TTPH U3YyUECHUN 00yYaArOIIIUMHUCS
MOHATUHHBIX OCHOB TEOMETPHH, TPH J0KA3aTEIbCTBE TEOPEM W TIOCTPOCHHH
IIEMTOYKH JIOTHYECKHUX YTBEPIKIACHUH MPH PEIICHHH T€OMETPUIECKHX 3a71a4, YMEHUE
BBIIBUTATh W OINPOBEPraTh THIIOTE3bl HETOCPEACTBEHHO HCIIONB3YIOTCS TIPH
pEIICHNH 3a7a4 €CTECTBEHHO-HAYYHOTO ITUKJIA, B YaCTHOCTH (DM3UYCCKUX 3a]1a4.

Ilens ocBOeHUS MporpaMMbl y4eOHOTO Kypca «I'eoMeTpus» Ha yriyOnEéHHOM
YpOBHE — Pa3BUTHE HHIUBUIYATBHBIX CTIOCOOHOCTEH 00yJaromUXCsl IPH U3YUECHUN
IrCOMETPUHU, KaK COCTABJIAIONICH TIpeAMETHOH oOnacth «MaTtemaTuka W
nH(POpMAaTHKa» Yepe3 o0ecreuyeHue BO3MOKHOCTH MTPUOOPETEHUS U UCTIOIb30BAHHMS
0oJjiee TITyOOKMX TeOMETPUYCCKUX 3HAHUW U JCHCTBUH, CIIeU(UIHBIX TEOMETPHH,
¥ HEOOXOIMMBIX JIJIS YCHEITHOTO MPOGECCHOHAIEHOTO 00pa30BaHMs, CBI3aHHOTO C
MCIOJIb30BAHUEM MAaTEMATHUKH.

[IpuopuTeTHRIMU 3aja4yaMy Kypca TEOMETpPHH Ha YriayOJ€HHOM YpOBHE,
PACHIUPSIOIINMH U YCHIMBAIOIINMEU Kypc 0a30BOT0 YPOBHS, SIBISIOTCS:

pacuimpeHye MnpeCcTaBIeHUs] 0 TEOMETPUHM KaK YaCTH MUPOBON KYJIbTYPhI U
dbopMupoBaHUE OCO3HAHMS B3aUMOCBS3U T€OMETPUH C OKPYKAIOIUM MHUPOM;

dbopMupoBaHuEe TMPEICTABICHUS O TNPOCTPAHCTBEHHBIX (GUTypax Kak o
BOKHEUIINX MAaTeMATHYCCKUX MOJCIAX, IMO3BOJISIIONINX OMNHUCHIBATH U H3ydaTh
pasHbIC SABJICHUS OKPY’KAIOIIETO MUPA, 3HAHUE MTOHATHIHOTO armaparta o pa3aeiny
«CrtepeomeTpus» yueOHOT0 Kypca reOMeTpHUH;

dbopmupoBaHue YMEHUS BJIQJETH OCHOBHBIMH MOHATUSIMH 0
MIPOCTPAHCTBEHHBIX (UTypaX M HMX OCHOBHBIMH CBOWCTBaMH, 3HAHUE TEOPEM,
dbopMynT U yMEHHE HX NMPUMEHSATh, YMEHHS JIOKa3bIBaTh TEOPEMBbI M HAXOJUTh
HECTaHIAPTHBIE CITOCOOBI PEIICHUS 3a/1a4;

dbopMupoBaHUEe YMEHHUS paclioO3HaBaTh HA YEPTEKaX, MOACISIX U B PealbHOM
MHpE MHOTOTPaHHUKH M Teja BpalleHUs, KOHCTPYHPOBATh T'€OMETPUYSCKHUE
MOJIENIN;

dbopMupoBaHHUE TMOHUMAHHUS BO3MOXXHOCTH aKCHOMATHYECKOTO ITOCTPOCHHMS
MaTeMaTHYeCKUX TEOpUH, (OPMHUPOBAHHUE TOHWUMAHUS PO aKCHOMATHUKH IPH
MPOBEJICHUY PACCYKICHUM;

dbopMupoBaHUE YMEHHS BIIQJCTh METOJAMH JOKa3aTEIbCTB M aJTOPHUTMOB
pelieHus, yMEHUS UX IPUMCHSITh, IIPOBOIUTH JOKA3aTSIbHBIC PACCYKICHHS B X0/
pelIeHNs CTePEOMETPUYCCKUX 3ajad M 3aJad C IMPAKTHYSCKUM COJICpKAHUCM,
dbopMupOBaHUE TPEACTABICHUS O HEOOXOIUMOCTH  JOKAa3aTeIbCTB  TIPH



000CHOBaHMHM MAaTEMATUICCKUX YTBEPKIACHUN U POJIM aKCHOMATHUKH B TIPOBEICHHUH
JIEAYKTUBHBIX PACCYXKIACHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTEIUICKTYaJIbHBIX H  TBOPYECKUX
CrocoOHOCTEM 00yYaroImMUXCsl, MO3HABATEIbHOW aKTUBHOCTH, MCCJIEIOBATEIIBCKUX
YMEHHH, KpUTHIHOCTH MBIIUICHUS, HHTEPECca K N3yUYCHUIO T€OMETPHH;

dbopmupoBanue (HYHKIIMOHATHLHOW TPaAaMOTHOCTH, PEIICBAHTHOW T'€OMETPHU:
YMCHHS PACIO3HABATh TMPOSBICHHUS TEOMETPUYCCKUX IOHSATHH, OOBEKTOB W
3aKOHOMEPHOCTEH B pPEaNbHBIX JKM3HECHHBIX CUTYalMSIX W MPU U3YYCHUHU IPYTHUX
y4eOHBIX TIPEAMETOB, TMPOSBICHUS 3aBUCUMOCTEM M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUS PEAIbHBIX CHUTYyallud, HCCIEAOBAHUSA TOCTPOCHHBIX MOJENEH,
WHTEPIIPETAIIUN TIOJYYCHHBIX PE3YyIbTaTOB.

OCHOBHBIMH COJICP)KATEIBHBIMKM JTUHUSAMH Y4eOHOTO Kypca «['eoMeTpus» B
10-11 xmaccax sBustoTcsi:  «lIpssMble ¥ TIJIOCKOCTH B MPOCTPAHCTBE,
«MHuororpanaukny, «Tema BpameHus», «BekTopbl #  KOOpPAWMHATHI B
IPOCTPAHCTBEY, «J|BIXKEHUS B POCTPAHCTBEY.

ChopmynupoBannoe Bo ®PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
HOHSTUSIMUY, PEIEBAaHTHBIMU IT'€OMETPUU HA YTIyOIEHHOM ypoBHE oOyueHus B 10—
11 xmaccax, OTHOCHTCS KO BCEM COEp>KaTeIbHBIM JIMHHUSAM Y4eOHOTO Kypca, a
dbopMHUpOBaHUE  JIOTUYECKMX YMEHMM  pachpelensieTcss He  TOJBKO  TI0
coJiep KaTeNIbHbIM JIMHUSM, HO | 110 rogaMm oOyudenus. Coaepikanue o0pa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHusi denepanbHoil pabouyeit
IPOrpaMMBbl, PACTIPENCIEHHBIM IO ToJaM OOY4YeHUs, CTPYKTYPHPOBAHO TaKUM
00pa3om, 4TOOBI KO BCEM OCHOBHBIM, MPHHITUITHAIBLHBIM BOIIPOCAaM O0yJaroONIaecs
oOpamaiuch HEOJHOKPATHO. JTO TMO3BOJISIET OPraHU30BaTh  OBJAJCHHUE
Tr€OMETPUUYECCKUMU MOHSATUSMH U HABBIKAMU TMOCIIEIOBATENBHO U MOCTYIATEIBHO, C
COOJI0/IEHNEM TIPUHIIUTIA TIPEEMCTBEHHOCTH, @ HOBBIC 3HAHMSI BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKHX MPECTABICHUN 00Y4aIONIUXCsl, PACIIUPSS U YIIIyOIIss
e€, o0pa3ys MpOYHBIE MHOKECTBEHHBIC CBSI3H.

[lepexon kK U3y4eHUIO TEOMETPUU Ha YIITyOJIEHHOM YPOBHE MO3BOJISECT:

co3gath ycnmoBus qns  guddepeHnuanuu  O0ydeHHUs,  MOCTPOCHUS
WHJMBHUAYaIbHBIX 00pa30BaTEIbHBIX MPOTpaMM, OOECHEUYUTh YIIIyOJIEHHOE
M3y4YeHHE TEOMETPHH KaK COCTaBJISIONIEH yaeOHOTo IpenMera «MaTeMaTukay;

MOJITOTOBUTHh OOYYAIOMUXCS K TMPOJODKCHUIO HW3YYCHUS MATEMaTUKH C
yaéToM BBIOOpa Oymymiel mpodeccuu, obecrnednBas MPEEMCTBEHHOCTh MEXKITY
o01muM 1 npodeccuoHanbHbIM 00Pa30BAHUEM.

Ha wu3ydenue ydeOHOro kypca «l'eomerpus» Ha yriayOJ€HHOM YpOBHE
orBogutcs 204 vaca: B 10 xmacce — 102 gaca (3 gaca B Henenmo), B 11 kimacce — 102
yaca (3 yaca B HEJIeJIO).



COAEPXAHUE OBYUYEHUA
10 KVIACC

IIpsiMble U IJIOCKOCTH B MPOCTPAHCTBE

OCHOBHBIE  TIOHATUSL  CTepeoMeTpuu. Touka, TmpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHMOMAaTUYECKOM TIOCTPOCHHHM CTEPEOMETPHUHU:
AKCUOMBI CTEPEOMETPUU U CIICJICTBUA U3 HUX.

B3anMmHOE pacnonokeHue MpsSMBIX B MPOCTPAHCTBE: NEPECEKAIOLINECS,
napajuiejbHble U CKpelluBaromuecs mnpsiMble. [IpU3HAKKM CKpEUIMBAIOIINXCS
npsiMbIX. [lapanmiensHOCTh OPSIMBIX U TJIOCKOCTEHM B IPOCTPAHCTBE: MapasuiesibHbIC
psIMbIE B IPOCTPAHCTBE, MAPAILICTBHOCTh TPEX NPAMBIX, NapPaICIbHOCTD NPSIMOM
u 1iockoctu. [lapannenbHoe M IEHTpalibHOE MTPOEKTHPOBAHUE, H300pakKeHHE
¢uryp. OcCHOBHbBIE CBOWCTBa MapajuIeIbHOIO MpoeKTHpoBaHus. M3o0pakeHue
dburyp B mapamiesbHON MPOCKIMH. YTJIBI C COHANPABICHHBIMU CTOPOHAMH, YTOJ
MEXy NpsIMbIMU B MpocTpaHcTBe. [lapaienbHOCTh TIIOCKOCTEH: NapasuiebHbIe
IJIOCKOCTH, CBOMCTBa napajiesIbHbIX MJIOCKOCTEHN. [Ipocreitme
NPOCTPAHCTBEHHbIE (DUTypbl HAa IJIOCKOCTH: TETpadlp, Mapajuielenunes,
OCTPOEHUE CEUCHHI.

[lepneHAUKYISIPHOCTD MPSIMOM M TUIOCKOCTH: MEPIEHIUKYIISIPHBIE MPSMbIE B
IPOCTPAHCTBE, MPSAMBIE MApPAJUIENbHBIE W NEPHEHIUKYISPHBIE K IUIOCKOCTH,
OPU3HAK TEPIECHANKYISIPHOCTH TMPSAMOW U IJIOCKOCTH, TEOpeMa O NpsMOM
NEPIICHAUKYJIISIPHOU IJIOCKOCTH. OpToronanpHOE IIPOEKTUPOBAHMUE.
[lepnieHAUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE
OT TIPSIMOM JI0 TTOCKOCTH, MPOEKIUS GUTYPHI HA TUIOCKOCTh. [leprneHuKyasspHOCTh
IJIOCKOCTEM: MPU3HAK IEPIEHINKYJSIPHOCTH ABYX IUIOCKOCTEM. TeopeMa o TpEx
MEPIIEHANKYJIIAPAX.

Yriael B NPOCTPAHCTBE: YIrOJl MEXKIY NPSAMOW M IUIOCKOCTBIO, JBYIPAaHHBIN
YTOJI, JINHEWHBIM yTOJl ABYTPAHHOTO yria. TpEXrpaHHBII U MHOTOTPAHHBIE YIJIBL.
CBoiicTBa IJIOCKUX YTII0B MHOTOTPaHHOTO yria. CBOMCTBA MJIOCKUX U ABYTPAHHBIX
YIJIOB TPEXTPAHHOTO yIiIa. TeopeMbl KOCHHYCOB U CHHYCOB JJIs1 TPEXTPAHHOTO yIJIa.

MHoOrorpaHHuKH

Buael MHOrorpaHHuUKOB, pa3BEpTKa MHOrorpaHsHuka. [lpuszma: N-yrosbHas
nmpu3Ma, IpsiMasi ¥ HaKJIOHHAs TTPU3MBbI, OOKOBAsi M MOJTHAS MOBEPXHOCTH MPU3MBI.
[Tapannenenunen, npsAMOYTroJIbHBIM NapajuIeIenuNe ] U ero cBorMcTBa. Kpartuaitmue
MyTH HA TOBEPXHOCTH MHOTrorpaHHuka. Teopema Oinepa. I[IpocTtpancTBeHHas
teopema Iludaropa. [lupamuaa: n-yrosnpHas nupamuja, IpaBuibHAs U yCEUEHHAs
nupamunbl. CBoiicTBa péObep u OOKOBBIX TpaHel MNPaBWIBHOW MUpPaMUIBL.
[IpaBunbHBIE MHOTOTPAaHHUKH: IPaBWIbHAS IpU3Ma W NpaBWJIbHAS MHPAMUIA,



IpaBUJIbHAs TPEYroJIbHASI IMpaMuaa U MPaBUIIbHBIN TETpadap, Ky0. [IpencraBnenue
O IPaBUJIBHBIX MHOTOTPAHHUKAX: OKTAP, NOAEKAdAP U UKOCAdIP.

BblunciieHne 31€MEHTOB MHOTOIPAHHHUKOB: pE&Opa, JIuaroHaiad, YIJIbI.
[Inomaas OOKOBOM MOBEPXHOCTM M TIOJHON MOBEPXHOCTH MPSMOW MPHU3MBI,
IJI0LIAAb OCHOBAHUM, TeOpeMa 0 OOKOBOM MOBEPXHOCTH MPsAMOI pu3Msl. [1nomans
OOKOBOM MOBEPXHOCTH M TMOBEPXHOCTH NPABWIBHOW NHPAMHUJBI, TEOpemMa o
IJIOIIAM YCEYEHHOU IMPaMUBL.

CummMmeTpuss B TOPOCTPAHCTBE. JIEMEHTBl CHMMETPUM  IPABHIBHBIX
MHOTOrpaHHUKOB. CHMMETpuss B NPABWJIBHOM MHOTOIPDAHHUKE: CUMMETPUS
napajulesenuneaa, CUMMETPUS MPAaBUJIBHBIX IIPU3M, CUMMETPHUSA NPAaBUIbLHOMU
IAPAMUIBI.

BekTopsI M1 KOOPAUHATHI B IPOCTPAHCTBE

[ToHATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOp, JIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOpPHl KOJUIMHEApHbIC, COHAIIPABICHHbIE U  IPOTUBOIIOJIOXKHO
HaIlpaBJICHHbIE BEKTOPBL. PaBEHCTBO BEKTOPOB. [IeHCTBUS ¢ BEKTOPAMU: CIOKEHUE
Y BBIUUTAaHUE BEKTOPOB, CYMMa HECKOJBKHUX BEKTOPOB, YMHOXXEHHME BEKTOpa Ha
gucyio. CBOMCTBA CIOKEHHs BEKTOPOB. CBOICTBA YMHOYKEHUSI BEKTOpa Ha YHCIIO.
IlonsATHEe KOMILIaHApHBIE BEKTOPBI. [IpH3HAaK KOMIUIAHAPHOCTU TPEX BEKTOPOB.
IlpaBuiio mapamienenunena. Teopema O pasIoKEHUH BEKTOpa IO TPEM
HEKOMIUIAHAPHBIM  BekTOopaM. IIpsAMoyronbHass  cucreMa  KOOpAMHAT B
npoctpadcTBe. Koopaunatel BekTOopa. CBA3b MEXAYy KOOpAMHATAMU BEKTOpa U
KOOpJMHATaMU TOYEK. YTOJ MeXay Bekropamu. CKalsIpHOE MPOU3BEICHUE

BEKTOPOB.
11 KJIACC

Tesa Bpamenust

[loHsTHS: MOWIMHIpPUYECKAss TIOBEPXHOCTh, KOHWYECKas TOBEPXHOCTH,
chepudeckasi TMOBEPXHOCTb, oOOpasylonue moBepxHocTed. Tenma BpamieHus:
WIMHP, KOHYC, yCeUEHHBIN KOHYC, cdepa, map. BzaumHoe pacnionoxkenue cheps
U IJIOCKOCTH, KacaTeiabHasl IUIOCKOCTh K cepe. M300pakeHue Ten BpalleHus Ha
miockoctu. Pa3BépTka munmHapa u konyca. Cummerpust chepsl u mapa.

O6béMm. OcHoBHBIE CBOiicTBAa 00BEMOB Ten. Teopema 00 00bEMe
MPSMOYTOJILHOTO Tapajuienenurena u cieactBus u3 He€. OObEM mpsiMoil U
HAKJIOHHOW TPU3MBI, MIJIMHIPA, TUPaMHIbl 1 KoHyca. O0BEM Imapa u M1apoBOTO
CerMeHTA.

KoMOuHanuy Tenm BpamieHHuss ¥ MHOTOTpaHHWKOB. [Ipw3ma, BmucaHHas B
MWIMHAP, OMHCAaHHAs OKoJo mnwiauHApa. Ilepecedyenme cdepbl m mapa c
miockocThio. Kacanme mrapa u cdepsl miockocTeio. [loHSATHE MHOTOTpaHHHKA,
OMMMCAHHOTO OKOJO c(depbl, cdepsl, BIUCAHHON B MHOTOTPAHHHUK WA TEJO
BpAIICHMSI.



[Tnomans MOBEPXHOCTH IWIMHApPA, KOHYCA, IJIOMaAb chepbl U e€ 4JacTei.
[logoOue B mpocTtpancTBe. OTHOIIEHHWE OOBEMOB, IUIOMIAACH TMOBEPXHOCTEH
nonoOHeIx (uryp. IlpeoOpazoBanue mogoOusi, romoreTus. Pemienue 3amay Ha
TJIOCKOCTH C UCIIOIB30BAaHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoeHue ceueHnit MHOTOTPaHHUKOB U TEJI BpallleHUs: CEUCHUS IIHMHPA
(mapayiyieIbHO Y MEPIEeHIUKYJSIPHO OCH), CEUeHHMs KOHyca (TMapasuliesibHbIC
OCHOBAHUIO U MPOXOASAIINE UYepe3 BEPIIUHY), CEUCHUS I1apa, METObI TOCTPOCHUS
CEUYEHUM: METOJ CIeJI0OB, METOJI BHYTPEHHEr0 MPOEKTUPOBAHUSI, METOJ TIEpeHoca
CEKyLIEHN MIIOCKOCTH.

BekTopbl H KOOPAMHATHI B MPOCTPAHCTBE

BexTtopsl B mpocTpancTBe. Onepaniuu Hajl BeKTopamu. BekTopHoe yMHOXKEHHE
BekTOpoB. CBOICTBa BEKTOPHOTO yMHOXeHUs. [IpsMoyronpHas cucTema
KoopaMHAT B mpocTpaHcTBe. KoopawHaTel BekTopa. PaznmokeHue BeKTOpa IO
6azucy. KoopamHaTHO-BEKTOPHBIA METO/ IIPU PEIICHUU TEOMETPUUECKUX 3a]1ay.

J{BHKeHUs] B IPOCTPAHCTBE

JIBwxenusi npoctpancTtBa. OtoOpaxkeHus. [[BkeHHS M paBEeHCTBO (UTYP.
OO6mue cBoiicTBa JABWKEHWH. Buasl JBWXKEHUHN: TapaulelbHBIA TEPEHOC,
LHEHTpalbHasl CHUMMETpPHS, 3€pKaJIbHAsT CUMMETpHUS, IMOBOPOT BOKPYT MPSIMOIl.
[Ipeobpazosanus nomoodus. [Ipsmas u chepa Ditnnepa.



IINTAHUPYEMBIE PE3YJBTATBI OCBOEHHSA YYEBHOI'O KYPCA
«TEOMETPUSl» (YIJIYBJEHHBII YPOBEHb) HA YPOBHE
CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpaskaaHcKoe BOCIMTAHME:

c(hOpMUPOBAHHOCTD IPakKAAHCKOM MO3UIIMU 00YyUaIOIIEeT0oCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO YJI€HA POCCUUCKOTO O0IIECTBA, MPEACTABICHUE O MATEMAaTUYECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3IUUYHBIX CTPYKTYp, SBIEHUM, NPOLEIYP
TPaXJIAaHCKOTO  obOmiectBa  (BBIOOPHI, ONPOCHI U JPYroe),  YMEHHE
B3aUMOJICICTBOBATh C COLMAJIBHBIMHU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYyHKIMSIMU U Ha3HAYCHUEM;

2) naTpuoTH4YeCcKoe BOCIUTAHHE:

c(hOpMUPOBAHHOCTh POCCUICKON TpakIaHCKOW HUIECHTUYHOCTH, YBOXKCHUS K
MPOIIJIOMY M HACTOSIIIIEMY POCCHUMCKON MaTeMaTHKH, IEHHOCTHOE OTHOIIEHUE K
JOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MAaTEMAaTHYECKOM IIKOJIBI,
UCIIOJIb30BaHUE D3TUX JOCTHKEHUW B JIPYrUX HayKaX, TEXHOJOTusax, cdepax
SKOHOMHKU;

3) IyXOBHO-HPAaBCTBEHHOE BOCIIUTAHHE:

OCO3HAHHE JYXOBHBIX IIEHHOCTEW POCCUICKOro Hapojaa, cPOpMUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHMS, STUYECKOrO MOBEIECHHUS, CBA3AHHOTO C MPAKTUYECKUM
IPUMEHEHHEM JTOCTUKEHUI HAYKU U IESITENbHOCTBIO YYEHOT O, OCO3HAHUE JTUYHOTO
BKJIaJ]a B IOCTPOEHUE YCTOMYUBOTO OYIyIIETO;

4) 3cTeTHYECKOE BOCIIUTAHUE:

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKIIOYAsl 3CTETUKY MAaTEeMaTHYECKHX
3aKOHOMEPHOCTEHN, OOBEKTOB, 3a7a4, PEIICHUH, pacCyKIECHUI, BOCIPUUMUYNUBOCTH K
MaTeMaTU4YEeCKUM acleKTaM Pa3IuyHbIX BUJOB UCKYCCTBA;

5) pusnyeckoe BocnUTaHME:

chOpMHPOBAHHOCTh YMEHHS TPHUMEHAThH MaTeMaTH4YeCKWe 3HAHHUS B
WHTEpEcax 3JI0pOBOT0 1 6€30MacHOr0 00pa3a )KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pOBbIO (3I0POBOE NHUTaHHE, COATAHCUPOBAHHBIM PEKHM 3aHATHH H
OTIbIXa, PETyIsipHasi (U3HUecKas aKTUBHOCTD), (PHU3NUYECKOE COBEPIICHCTBOBAHME
MIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TpyaoBoe BocniuTaHue:

FOTOBHOCTh K TPYAY, OCO3HAHME LIEHHOCTU TPYJOIIO0Us, HHTEpeC K
paznuuHbiM  cpepam  NpodEeCCHOHATLHOW  NESITENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW W €€ NPWIOKEHUSIMU, YMEHHE COBEpIlIaTb OCO3HAHHBIA BBIOOP
Oynymeit mnpodeccun U peann3oBbIBATHL COOCTBEHHBIC >KU3HEHHbBIC IIJIAHBI,
FOTOBHOCTh M CHOCOOHOCTh K  MaTeMaTUYECKOMY  OOpa3oBaHHUIO U



CaMOOOpa30BaHUIO Ha NPOTSHKEHUU BCEU JKU3HM, TOTOBHOCTH K AaKTHUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a/lady MaTeMaTUYeCKON HAMIPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(hOpPMUPOBAHHOCTh  AKOJOTHMUYECKOW KyJIbTYpbl, TOHUMAHUE BIUSHUSA
COIMATbHO-2KOHOMUYECKUX TMPOIIECCOB HA COCTOSTHUE MPUPOIHON U COIMATILHOMN
Cpelbl, OCO3HaHUE II100AIBHOTO XapakTepa 3KOJIOTHYeCKUX MpoOIeM, OpUCHTAIUS
Ha TPUMEHEHHE MaTEMAaTHMYEeCKUX 3HAaHWM IS pelieHusl 3a7ad B 00JacTu
OKpY’Karolel cpenpl, MIAHUPOBAHHE IIOCTYNKOB W OLIEHKH HMX BO3MOXKHBIX
MOCJICICTBUH ISl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOI 0 MO3HAHHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAYKH U OOIIECTBEHHOM NMPAKTUKU, TOHUMAHUE MaTEeMaTHYECKON
HAyKU Kak c(epbl 4eJIOBEUSCKOM NESITEIbHOCTH, 3TANOB €€ Pa3BUTHS U 3HAUMMOCTH
JUISL Pa3BUTHS ITUBWIM3AIIUU, OBJIAJICHUE S3bIKOM MAaTEeMaTUKH M MaTEMaTUYECKOM
KyJIbTYpOH KaK CPEJCTBOM MO3HAHUS MUPA, TOTOBHOCTH OCYIIIECTBIISTH MMPOEKTHYO
U UCCJIEJIOBATEIBCKYIO ACATEILHOCTh HHINBUAYAJIBHO U B TPYIIIIE.

METAINPEIMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBbIC YHHMBEpPCAJIbHbIE Y4eOHbIC JeHCTBHS

ba3zoBble Jornueckue AeMcTBUA:

BBISIBIIATH U XAPAaKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTeMaTHYECKHUX
OOBEKTOB, TMOHATHIA, OTHOUICHUH MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpEJICIICHHs] TIOHSATUM, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAIIH,
OCHOBaHUS 715l 0000IIEHNs U CPABHEHUS, KPUTEPHUH MPOBOJAUMOTO aHAIIN3A;

BOCIIpUHMMATh,  (OPMYJIMPOBATH W  MPeoOpa3OBBIBATH  CYXKICHUSA:
YTBEPAUTEIBHBIC U OTPHUIIATEIbHBIE, CIMHUYHBIE, YaCTHBIC U OOIIHE, YCIOBHEIE;

BBISIBJIATH MAaTEMATUUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPKACHUSX, MpEJIaraTb KpUTCPUU IS
BBIBJICHHS 3aKOHOMEPHOCTEN U IPOTUBOPEUN;

JenaTh BBIBOJBI C HCIOJIb30BAaHUEM 3aKOHOB JIOTMKH, JACAYKTHUBHBIX U
WHIYKTUBHBIX YMO3AKIIOUECHHM, YMO3aKIIOUEHUI 10 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSITENILHO J10Ka3aTeNbCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAaUBATh apryMEHTAIMIO, TPUBOAUTD MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BBIBOJIBI,

BBIOMpATh CMOCO0 pelieHuss y4dyeOHOM 3agayu  (CpaBHHMBATh HECKOJIBKO
BApUAHTOB PELICHHUS, BHIOUPATh HauboJiee MOAXOASIINI C YYETOM CaMOCTOSITEBHO
BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBble ucciienoBarebckue 1eicTBHS:



UCII0JIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHMS,
(GopMynupoBaTh  BONPOCHI,  (PUKCUpYIOIIME  MPOTUBOpEYHE,  MpoOIeMy,
yCTaHaBIMBaTh MCKOMOE U JAaHHOE, (hOPMHUPOBATH TUIOTE3Yy, apryMEHTHPOBATh
CBOIO MO3ULIMIO, MHEHHUE;

IPOBOAUTH CAMOCTOSATENBHO CIUIAHUPOBAHHBIN HSKCIEPUMEHT, UCCIEIOBaHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MaTeMaTHuecKoro oObeKTa, sIBJIEHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSIMH, IPOLECCAMU;

CaMOCTOSITEIbHO (OPMYJIMPOBATH OOOOIIEHUS U BBIBOJBI IO pe3yjbTaTaM
OPOBENEHHOTO  HAOIOJEHUs, MCCIENOBaHUSA, OLEHHUBATh  JOCTOBEPHOCTH
NOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000ILEHU;

IPOrHO3MPOBATH BO3MOXKHOE pAa3BUTHE IIpoliecca, a TakKe BbIIBUIAThH
IPENOJIOKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBHUSX.

Pab6ora ¢ undgopmanmeii:

BBISBJIATH AePUIUTH MHDOpPMAIUU, NaHHBIX, HEOOXOMAUMBIX JJid OTBETa Ha
BOMPOC U JJIs1 PEIICHUS 3a]1a4H;

BbIOMpaTh MHMOPMAIMIO U3 UCTOYHUKOB PAa3JIMYHBIX TUIIOB, aHATU3UPOBATh,
CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH HHPOPMALIUIO PA3TUYHBIX BUIOB U (hOpM
Npe/ICTaBIICHUS;

CTPYKTYpPHpPOBaTh HMH(POpPMALMIO, MPEJCTABIATh €€ B pa3IUyHBIX (popmax,
WLTIOCTPUPOBATH TpadUyECKU;

OLICHUBATh HaAEKHOCTh uHbOpMAITIH 1o CaMOCTOSITEIILHO
c(hOpMYITHPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTHBHBIE YHUBepPCAJIbHbIE YUeOHbIE IeCTBUS

OO01menue:

BOCIIPUHUMATH U (POPMYJTHUPOBATH CYKJICHHUS B COOTBETCTBHH C YCIOBUSIMH U
HEJISIMH OOIIEHUS, ICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PCHHS B YCTHBIX
W THUCbMEHHBIX TEKCTax, JaBaTh TMOSICHEHUA IO XOAYy PpEIIeHHUS 3ajayu,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3yIbTarT;

B XOJI¢ OOCYXKJICHHsI 3aJlaBaTh BOMPOCHI IO CYIIECTBY OOCYXKIAaeMOW TEMHI,
npoOJIeMBl, peIracMoi 3ajadd, BBICKA3bIBaTh WJCH, HAIlCJICHHBIE Ha TIOMCK
pEIlIeHUs, COTMOCTAaBISATh CBOU CYXKJACHUA C CYXICHUSIMU JAPYTUX YYaCTHUKOB
nyanora, oOHapyXMBaTh Pa3jUyMde U CXOJICTBO IO3HUIIUM, B KOPPEKTHOH (opme
dbopMyITHpPOBATh Pa3HOTIACHS, CBOM BO3PAKCHHUSI;

MPEJICTABIATh PE3YyJbTaThl PEIICHUS 3aJa4M, dKCIIEPUMEHTa, MCCIEIOBAHMS,
MPOEKTa, CaMOCTOATEIHHO BHIOMpATh (opmaT BHICTYIUICHHS C Yy4€TOM 3ajad
MpEe3eHTAIIMU U OCOOEHHOCTEHN ayIuTOPHH.

PerHﬂTHBHbIe YHHUBEPCAJIBHBIC y‘leﬁHble I[eﬁCTBHH
CﬂMOOpFaHI/ISaHHH:



COCTaBIIATH IIJIaH, aJITOPUTM PCIIEHUS 33aJ1auH, BBIOUPATh CIIOCO0 PEIICHHS ¢
YIE€TOM UMEIONTUXCSI PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATh
Y KOPPEKTUPOBATh BAPUAHTHI PELIEHUH C YYETOM HOBOM MH(OpMAIIIH.

CaMOKOHTPOJIb, YMOIMOHAJIbHBII HHTEJJIEKT:

BJIQJICTh ~ HAaBbIKAMU  IO3HABAaTCIBHOW  PEQUICKCHHU  KaK  OCO3HAHUSA
COBEPIIAEMbIX JTEUCTBHIA M MBICIUTEIBHBIX TMPOIECCOB, UX PE3yJbTAaTOB, BIAJACTh
criocobaMu CaMOIIPOBEPKH, CAMOKOHTPOJIA TMpoIecca U pe3yibTaTa perIeHHs
MaTeMaTHYEeCKOM 3a7a4u;

NPEIBUICTh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTbH MPU PEIICHUH 3aa4H,
BHOCHUTBH KOPPEKTHUBBI B JIEATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSTEILCTB, JIAHHBIX,
HaNJCHHBIX OMTUOOK, BBISIBJICHHBIX TPYAHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIH U YCIOBHUSIM, OOBSCHSATH MPUIHHBI
JTOCTKEHUS WJIM HEJIOCTHIKCHHS PE3yJbTaTOB JEATEIHBHOCTH, HAXOJUTh OLIUOKY,
JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

IOHMMATh M HCIIOJIh30BaTh MPEUMYIIECTBA KOMAHIHONH M WHJIWBHIYyaJIbHOU
paboThl TpW pelIeHHH YYeOHBIX 3aJady, NOPUHUMATh IeJlb COBMECTHOM
JESTENbHOCTH, TUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOM paboOThI, paclpeiesTh
BU/JIBI pabOT, TOTOBapUBATHCSI, 0OCYKIaTh MPOIECC U pe3yJbTaT paboThl, 000011aTh
MHEHUSI HECKOJIbKUX JIIO/IEH;

y4acTBOBaTh B TPYNIOBHIX (opMax paboThl (0OCYXIeHHUs, 0OMEH MHEHH,
«MO3TOBBIE IITYPMBI» U UHBIE), BBIMOIHATH CBOIO YaCTh Pa0OThI M KOOPAMHUPOBATH
CBOM JICUCTBHUSI C IPYTUMU YJIEHAMHU KOMAaH/Ibl, OLICHUBATh KA4€CTBO CBOETO BKJIa/ia
B OOmUi TPOAYKT MO KPUTEpHUsM, CHOPMYIUPOBAHHBIM  YYaCTHUKAMHU
B3aMOJICHCTBHS.

HPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kiaacca oOyJaronuiics HayquTCs:

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

e TMPUMEHATH AKCHOMBI CTEPEOMETPHUH M CIEACTBUS U3 HUX MPU PEIICHUU
T€OMETPUIECKUX 3a/1a4;

e KJacCU(PUIMPOBATH B3aMMHOE PACIIOJIOKECHHE MPSMBIX B TPOCTPAHCTRBE,
MJIOCKOCTEH B MMPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEH B MMPOCTPAHCTBE;

e CBOOOJNHO OIMEpUPOBATh TIOHATHSMH, CBS3aHHBIMH C yIJIaMA B
MPOCTPAHCTBE: MEXIY MPSMBIMH B TIPOCTPAHCTBE, MEXKIY MNPSIMOU H
TIOCKOCTBIO;

e CBOOOJIHO OTIEPUPOBATH MOHATUSIMH, CBI3aHHBIMUA C MHOTOTPAaHHUKAMU;



e CBOOOJHO pacno3HaBaTh OCHOBHBIE€ BHJbl MHOTOI'PAaHHUKOB (MpuU3Ma,
nupamua, NpsMOYTOJIbHBIN Napajiesnenunen, Kyo);

e KJIacCU(PUIMPOBATH  MHOTOIPAHHHMKHM, BbIOMpas  OCHOBaHMS IS
KJ1accu(puKaimy;

e CBOOOJIHO ONEpPUPOBATH MOHATUSMH, CBSI3aHHBIMH C  CEYECHHEM
MHOTOI'PaHHUKOB IJIOCKOCTBIO;

e BBINOJIHATD napajuieabHoe, LEHTPAJIbHOE u OpPTOTOHAIBHOE
IPOEKTUPOBaHUE (PUTYP HA IIIOCKOCTh, BBITTOJIHITh U300pakeHus Guryp Ha
IUIOCKOCTH;

e CTPOUTH CEYEHHUS] MHOIOTPAaHHUKOB PAa3IUYHBIMH METOJAMU, BBITIOJIHATH
(BBIHOCHBIE) IMJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYD:
BUJ] CBEPXY, COOKY, CHU3Y;

e BBIYHCIATH IUIOMIAJAM  TIOBEPXHOCTEM  MHOTOIPAaHHUKOB  (MpHU3Ma,
NUPaMH/Ia), TEOMETPUUECKUX TEJ C MpUMEHEHUEM (HOopMYI;

e CBOOOJIHO OMEpPUPOBATH MOHATUSIMU: CUMMETPUS B IPOCTPAHCTBE, LEHTD,
0Cb U IJIOCKOCTh CUMMETPHH, IIEHTP, OCh U TNIOCKOCTh CHUMMETPUU (PUTYPBI;

e CBOOOJHO ONEpPUPOBaTH MOHATHUAMM, COOTBETCTBYIOIIMMM BEKTOpaM U
KOOpJMHATaM B IIPOCTPAHCTBE;

e BBIIOJIHATH JEHCTBHS HAJl BEKTOPAMU;

e pemark 3aJayd Ha J0Ka3aTeIbCTBO MATEMAaTHYECKUX OTHOLIECHUH W
HaXO0XJACHUE TEOMETPUYECKUX BEJIUYHH, IPUMEHSISI U3BECTHBIE METObI IPH
pELICHMM MaTEeMaTHYECKUX 3a7a4 IOBBIIIEHHOTO U BBICOKOTO YpPOBHS
CJIOKHOCTH;

e IPUMEHATH NPOCTEHIIME NPOrPAMMHBIE CPEICTBA U  AJIEKTPOHHO-
KOMMYHHUKAaIlHOHHBIE CUCTEMBI IIPU PELIEHUN CTEPEOMETPUUECKUX 3a1a4;

e WU3BJEKaTh, NpPEOOpPa3OBbIBATH M HHTEPIPETUPOBATH HHOOPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UrypaX, NPEICTaBICHHYIO Ha
yepTexax U pUCyHKaXx;

e IPUMEHATH [OJYYEHHbIE 3HAHMS HA IPAKTHKE: CpaBHUBaTbh U
AHAIM3UPOBATH pPEaJbHbIE CUTYallUH, IPUMEHATHh W3yYEHHBIE TOHATHUS B
npolecce IMOHMCKa pEHIeHHs MaTeMaTHYecKd ChOopMyTHpPOBAHHOMN
npoOsieMbl, MOJIEIMPOBATh pPEabHbIE CUTYallMd Ha S3bIKE TE€OMETpHH,
UCCIIEI0BAaTh NOCTPOEHHBIE MOJENIH C UCIOJIB30BAHHEM I€OMETPUUYECKHX
NOHATHM M TEOpeM, ammapara ajreOpbl, pellaTb NPAKTUYECKUE 3a7auH,
CBSI3aHHBIE C HAXOXKJIECHUEM T€OMETPUUYECKUX BEJIIMYNH;

e UMEThb MNpEACTaBICHHS 00 OCHOBHBIX 3Tallax pPa3BUTUS TEOMETPUM Kak
COCTaBHOM 4acTu (pyHJIaMeHTa Pa3BUTHUS TEXHOJIOTHIA.

K xonmy 11 kiaacca oOyvaromuiicst HAy4UTCS:



CBOOOJHO ONEPUPOBATH MOHATUSMHU, CBSA3aHHBIMH C IIMJIMHIPUYECKOM,
KOHMYECKOH U c(hEepuyecKoil MNOBEPXHOCTSAIMHU, OOBIACHATH CIOCOOBI
MOJIY4YEHHS;

OTIEPUPOBATH MOHATUSMHU, CBSI3aHHBIMH C TEJIaMU BpaIlECHUS: UIUHIPOM,
KOHYCOM, chepoit u mapom;

pacno3HaBaTh Tejla BpalleHus (IWIMHIAP, KOHYC, cdepa W IIap) u
O0O0BSACHATH CIIOCOOBI OJYUYEHHUS TEJ BpalllCHHUS;

KJacCU(ULIHUPOBATh B3AMMHOE PacIoyioKeHue chephl U MIOCKOCTH;
BBIYHUCIISITh BEJIMUMHBI DJIEMEHTOB MHOTOTPAHHMKOB M TEJ BpalleHUs,
00BEMBI U MJIOMIAIM TOBEPXHOCTEH MHOTOIPAaHHUKOB W TEJNl BpAIEHUS,
TreOMETPUYECKUX Tell C TPUMEHEHUEM (HOpMYT;

CBOOOJTHO OIEPUPOBATH MOHATHUAMHM, CBSI3AHHBIMU C KOMOMHALMSIMHU Tell
BpallleHuss U MHOTOTPAaHHUKOB: MHOTOTPaHHUK, BIUCAHHBIM B chepy u
ONMMCAaHHBIA OKOJIO cephl, chepa, BOUCAHHAS B MHOTOTPAaHHUK WJIU TEJO
BpaIlCHUS;

BBIUUCISTh COOTHOILIEHUSI MEX]TY TUIOIIAIMU TTOBEPXHOCTEN U 00bEMaMU
II0JTOOHBIX TEI;

U300pakaTh H3ydaemble (UTYPHI, BBINOIHATH (BBIHOCHBIC) TIUIOCKHE
YepTeXKU U3 PUCYHKOB MPOCTBHIX OOBEMHBIX (PUTYp: BUI CBEpXY, COOKY,
CHU3Y, CTPOUTh CEYEHHUS TEJl BPAILCHHUS;

U3BJIEKaTh, WHTEPIPETUPOBATH W MPeoOpa3oBbIBATH HHPOPMAIHIO O
IPOCTPAHCTBEHHBIX T'E€OMETPUYECKUX (UTypax, TMPEACTaBICHHYIO Ha
YepTekax U pUCyHKaX;

CBOOOJTHO OMIEPUPOBATH MOHSATUEM BEKTOP B MIPOCTPAHCTBE;

BBIIIOJIHSITh ONIEPAIIUU HAJl BEKTOPAMU;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKapTOBOU CHCTEME KOOPANHAT;
peuaTh reOMETPUUYECKHUE 3a/1a4d Ha BBIUKUCIICHHUE YTIIOB MEXKIY MPSIMBIMU U
IUIOCKOCTSIMH, BBIYMCIIEHUE PACCTOSTHUN OT TOYKH JI0 IUIOCKOCTH, B LIEJIOM,
Ha IPUMEHEHUE BEKTOPHO-KOOPAUHATHOTO METO/1a MPU PELICHUU;
CBOOOJTHO OMEPHUPOBATH TIOHATHSIMHU, CBSI3AHHBIMH C JIBIDKCHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JIBHXKEHHIA;

BBIMIOJIHSITh M300pa)KEHHS] MHOTOTPAHHMKOB M TE€Jd BpalleHUs IIpHU
NapajuyieIbHOM  NEPEHOCE, UEHTPAIbHOM CHUMMETPHUM, 3€pKaJbHOU
CUMMETPHH, IPU TIOBOPOTE BOKPYT MPSIMOM, TpeoOpa3oBaHus moao0us;
CTPOUTH CEUEHUS MHOTOIPAaHHUKOB U TEJl BpPAlECHUS: CEYEHUs IUIUHIpA
(mapanienbHO U NEPHEHAUKYISIPHO OCH), CEUEHUs KOHYyca (MapasuielibHbIe
OCHOBaHHIO M MPOXOSALINE YepPE3 BEPLINHY ), CEUEHUS 11apa;
UCII0JIB30BaTh METOJAbl IOCTPOCHHUSI CEUEHUW: METOJ CIJIE0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYIIEH TIOCKOCTH;



JIOKa3bIBaTh TEOMETPUUECKUE YTBEPKICHUS;

MPUMEHSTh TeOMETpUYecKre (AKThl sl PEUICHUS CTEPEOMETPUUECKUX
3a7a4, MPEANONATalOluX HECKOJBKO IIAaroB pELICHUSA, €CIU YCIOBUSA
IPUMEHEHHUS 3a/1aHbl B SIBHOM U HEABHOU dopme;

pemare 3aJadyd Ha J0Ka3aTeJIbCTBO MATEMATUYECKUX OTHOLICHUW U
HaXO0XJIEHUE TEOMETPUUYECKUX BEIINYUH;

IIPUMEHSATH MPOrPAMMHBIE CPEACTBA U BJIEKTPOHHO-KOMMYHUKALIMOHHbBIE
CHUCTEMBI IIPU PELIEHUH CTEPEOMETPUUECKUX 3aad;

IIPUMEHSTH MTOJIYYEHHBIE 3HAHUS HA PAKTUKE: CPABHUBATh, AHATTU3UPOBATh
U OLICHWBAaTh PEAJbHBIC CUTYallUH, NPUMEHATb H3YUYCHHBIC TIOHATHA,
TEOPEMBI, CBOMCTBA B IIPOILIECCE IIOMCKA PELICHUS MATEMATUYECKU
chopMyJIUpPOBaHHOW MPOOJIEMBI, MOJEIUPOBATh peajbHbIE CUTYyallMu Ha
SI3bIKE TEOMETPHUH, UCCIIEA0BATH MOCTPOCHHBIE MOJIENIN C UCTIOJIb30BAHUEM
FEOMETPUYECKUX TOHITHH M TEOopeM, ammapara aiareOpbl, pemniaTh
MPAKTUYECKUE 3aJauyd, CBA3aHHBICE C HAXOXKJICHUEM T€OMETPUUYECKUX
BEJIMYMH;

UMETh TIPECTaBICHUs 00 OCHOBHBIX ATamax pa3BUTHS T'€OMETPUU Kak
COCTaBHOM YacTH (GyHAAMEHTA Pa3BUTHUS TEXHOIOTUH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KosunyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (ungposrbie)
n/n NPOrpaMMblI Bcero Kontpoabupie | Ipaxtirieckire o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
1 BBenenue B ctepeomMeTpuio 23 1
9 B3anMHOe pacnosiokeHue npsiMbIX B 6 1
MIPOCTPAHCTBE
3 [MapannenbHOCTh IPSMBIX U TDIOCKOCTEH B 3
MIPOCTPAHCTBE
4 [lepnieHIUKyYIAPHOCTD MPSAMBIX U o5
IJTIOCKOCTEMN B MPOCTPAHCTBE
VYTIBl 1 paccTOSTHUS 16
MHororpaHHUKH 7
BekTopsl B mpocTpaHcTBE 12
3 HOBTOPGHI/IC, 0000111eHIe U CUCTEMaTH3aIHS 5 5
3HAHUH
OBHIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KVIACC

KosunyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypest
1 AHanuTndeckas reoMeTpus 15 1
9 [ToBTOpEHwUe, O606HI€HI:IC u 15 1
cUCTeMaTH3allus 3HaHUH
3 O0BEM MHOTOTpaHHUKA 17
4 Tena Bpamenus 24 1
5 [Tmomaa MoBEpXHOCTH U 0OBEMBI 9 1
KpPYTJIBIX TEJ
6 JIBrokeHUst 5 1
7 [ToBTOpEHwUE, O606H1€HI:IG u 17 5
cUCTeMaTu3allus 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0




IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunyecTBo yacoB

Bcero

KonTtpoibHbie
padoThI

IIpakTH4eckue
padoThbI

Jara
U3ydeHus

DJIeKTPOHHbIE
uudposeie
o0pa3oBaTejibHbIE

pecypchbl

OcHoBHbIE IpaBUIIa U300paKEHUS HA
PHUCYHKE IJIOCKOCTH, MapajIeIbHbIX
MPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka

[TonATHS cTepeomMeTpHuM: TOUKA, IpsMas,
IJTOCKOCTh, TPOCTPAHCTBO. OCHOBHBIE
MpaBUIIa U300paKeHHs Ha PUCYHKE
IJI0CKOCTH, MapajieIbHbIX MPSMBIX
(0Tpe3KkoB), cepeIuHbI OTPE3Ka

[TonsiTHs: MepeceKaronuecs MmIoOCKOCTH,
nepeceKaroIuecs npsimasi ¥ mioCKOCTh;
MOJIYIPOCTPAHCTBO

IlonsTHs: MNEPECCKAOIMNECHA IIIIOCKOCTH,
ICPECCKAOIMUCCA IIpsAMasa U IJIIOCKOCTb;
MOJIYIIPOCTPAaHCTBO

MHoOrorpaHHHUKH, U300paKeHHE
MIPOCTEUIINX MPOCTPAHCTBEHHBIX UTYP,
HECYIIECTBYIOIIHUX 00BEKTOB

MHororpaHHUKH, U300pakeHne
MIPOCTEUIINX MPOCTPAHCTBEHHBIX UTYP,
HECYIIECTBYIOIHUX 00HEKTOB




AKCHOMBI CTEPEOMETPUH U TIEPBHIE
CJIEJICTBMS U3 HUX

AKCHOMBI CTEPEOMETPHUHU U IIEPBBIE
CJIEJICTBMS U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBHIC
cienctsus n3 HUX. CrocoOnl 3a1aHust
MPSIMBIX U TJIOCKOCTEN B TPOCTPAHCTBE.
O06o03HaueHus TPSAMBIX U TIJIOCKOCTEH

10

N300paxkenue ceueHunii nupamubl, Kyoa
U IIPU3MBL, KOTOPEIE IIPOXOIAT Yepes UX
pé6pa. N3o0paxeHne nepecedeHust
MTOJTYyYEHHBIX MIJIOCKOCTEN.
PackpamrBanue NOCTpOCHHBIX CEYEHUI
Pa3HbIMU LIBETaMU

11

N3obpaxenne ceueHnit mupaMuibl, Kyoa
Y TIPU3MBI, KOTOPBIC MTPOXOJIAT Yepe3 UxX
pé6pa. N3o0paxkeHne nepecedeHust
MOJTyYCHHBIX TUIOCKOCTEH.
PackpamBanue mocTpOSHHBIX CEUYCHHUN
pa3HBIMU IIBETaAMU

12

N300paskeHue ceueHni mupaMubl, Kyoa
Y TIPU3MBI, KOTOPBIC ITPOXOJIAT Yepe3 UxX
pé6pa. N3o0paxkeHne nepeceueHust
MOJIy4Y€HHBIX TUIOCKOCTEH.
PackpammBanue mocTpOECHHBIX CEUSHHIA
pa3HBIMU [IBETaMU

13

N300pakeHue ceueHui mupaMubl, Kyoa
Y TIPU3MBI, KOTOPBIC TPOXOJIAT Yepe3 UxX
pebpa. M3o0paxkeHne nepeceyeHus




IIOJY4EHHBIX IIJIOCKOCTEN.
PackpammBanue NOCTpOEHHBIX CEYEHUN
Pa3HBIMU LIBETAMHU

14

Merton cneoB Ui HOCTPOSHUS CEUEHUI

15

Mertox cieoB Uit MOCTPOSHHS CEUCHHIA.
CpoiicTBa nepece4eHnii MpsIMbIX U
IJIOCKOCTER

16

Merton cieioB ISl TOCTPOEHUS CEUEHUI.
CBoiicTBa IEPECEUECHUN MTPSMBIX U
IJIOCKOCTEN

17

[TocTpoenune ceuenuii B nmupamue, Kyoe
o TpéM ToukaM Ha pébpax. Co3naHue
BBIHOCHBIX YepPTEKEH U 3aluch 11aroB
MOCTPOCHHUS

18

[TocTpoenune ceuenuii B nmupamue, Kyoe
1o TpéM ToukaM Ha péopax. Co3naHue
BBIHOCHBIX YEPTEKEN U 3alHUCh 11aroB
MIOCTPOEHUSA

19

[TocTpoenune ceuenuii B nmupamue, Kyoe
o Tpém Touykam Ha pébpax. Cosznanue
BBIHOCHBIX YEpTEXKEH U 3aMKCh 111aroB
MIOCTPOEHUS

20

ITocTpoenue ceuenuii B nupamuze, Kyoe
o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3aIKCh IIAr0B
IIOCTPOEHUS




21

[ToBTOopenue nmnanumerpun: Teopema o
MPONOPIHOHABHBIX 0Tpe3kax. [lomodue
TPEYrOJIbHUKOB

22

[ToBTOopenue mnanumerpun: Teopema
Menenas. Pacuersl B ceUeHUIX Ha
BBIHOCHBIX 4YepTexkax. Mctopus pazButus
TJIAHUMETPUHU U CTEPEOMETPUHU

23

Kourpoasaas padora "AKCHOMBI
p p
crepeomerpun. Ceuenus"

24

B3anMHOe pacnosiokeHue npsiMbIX B
npocTtpaHcTBe. CKpeluBaromuecs
npsmeie. [[pu3Haku CKpenmBaromuxcs
npsMbIx. [lapannensHble npsimMble B
IIPOCTPAHCTBE

25

TeopeMa o CyleCTBOBAaHUU U
€IMHCTBEHHOCTH MPSMOI1 MapaijieibHON
JTAHHOW MPSIMOH, IPOXOAAIIEH Yepes
TOUYKY MPOCTPAHCTBA U HE JIeKaIeH Ha
JTAHHOU mpsiMoii. JlemMa o mepeceuyeHun
MapauieNbHbIX TPSIMBIX IJIOCKOCTHIO

26

[TapannensHOCTH TpexX NpsIMBIX. Teopema
0 TpEX mapasuieIbHBIX NpsAMbIX. Teopema
0 CKpEIIMBAIOLINXCS MPSIMBIX

27

[TapannenbsHOE IPOEKTUPOBAHUE.
OcHoOBHBIE CBOMCTBA MAapAJIIEIBLHOTO
npoekTupoBanus. M3o0paxenne pa3HbIX
¢uryp B napasienbHON MPOESKIIUU




28

[enTpanbHas mpoekuus. Yroic
COHAIIPaBJICHHBIMA CTOPOHAMMU. YTOJI
MEXAY NPSIMbIMU

29

3amauu Ha 10Ka3aTeIbCTBO U
HCCIIeI0BaHUE, CBSI3aHHBIC C
paCHOJ'IO)KCHI/IeM pr[MI)IX B
MPOCTPAHCTBE

30

[TonATHA: mapaIeNbHOCTD NPAMON U
IIJIOCKOCTH B IIpocTpaHcTBe. [Ipu3Hak
MapaJUIEIIbHOCTH NPSIMOU U IJIOCKOCTH.
CBoiicTBa NapaJIIEIbHOCTH NPSIMOHN U
IIJIOCKOCTH

31

I'eomeTrpuueckue 3a1aun Ha BBIYUCIICHHE
U JI0Ka3aTelIbCTBO, CBSI3aHHbBIE C
MapaieNbHOCTBIO MPSAMBIX U
IJTIOCKOCTEMN B MPOCTPAHCTBE

32

[TocTpoenue ceueHus:, MPOXOISAIIETO
yepe3 JaHHYIO MPSMYIO Ha YepTexe U
MapajyIeIbHOIO APYrou npsiMoil. Pacuér
OTHOLLIEHUN

33

[TapannenpHas MpoeKIys, MPUMEHEHNE
JUIS IOCTPOCHUSI CEYCHHH KyOa 1
napasienenumnena. CBoicTBa
napajiesenuneaa u Ipu3Mbl

34

HapannenLHLIe IIIIOCKOCTH. HpI/I3HaKI/I
napaJiIeJIbHOCTH IBYX IUIOCKOCTEH

35

TeopeMa 0 MapaJuICIIbHOCTU U
CINHCTBCHHOCTH ITIJIOCKOCTH,
HpOXO,Z[ﬁIH.[CfI 4yepe3 TOYKY, HC




MPUHAJICKALLYIO TAHHOM NJIOCKOCTU U
CIIEICTBUS U3 HEE

36

CpoiicTBa napauieabHbIX MIIOCKOCTEN: O
MapajuIeIbHOCTH MPSAMBIX IEpECeUeHuUs
IIpH NCPECCUCHUM [IBYX MApaJIJICIIbHBIX
IIJIOCKOCTEHN TPETher

37

CpoiicTBa napasuieabHbIX MIIOCKOCTEM:
00 oTpe3kax napasuieIbHbIX MPSMBIX,
3aKIIFOYEHHBIX MEXKAY MapalIeIbHBIMUA
IJIOCKOCTSIMU; O MIEPECEYSHUH MPAMOiL C
ABYMA TapaJlJICIbHBIMU IIJIOCKOCTAMUA

38

[ToBTopenue: Teopema [ucaropa na
TUTOCKOCTH

39

[ToBTOpEHUE: TPUTOHOMETPUS
MPSIMOYTOJIbHOTO TPEYTrOJIbHUKA

40

CBoiicTBa Ky0a U MPSMOYTOJIBLHOTO
napajuiefienunea

41

Brruncnenue 1iauH OTpe3KoB B KyOe U
MPSIMOYTOJIbHOM Hapajuiesienure e

42

[lepnieH TUKyIAPHOCTD MPSMOM U
mwiockoctu. [Ipusznak
MEPIEeHIUKYIIPHOCTU MPSAMOU U
MIJIOCKOCTH

43

IlepnieHIUKYIAPHOCTD NPAMOU U
mockocTy. [Ipusnak
MEPIEHIUKYIAPHOCTHU NPSMOH U
IIJIOCKOCTH




TeopeMa 0 CyllIeCTBOBaHUU U
€IMHCTBEHHOCTH MPSIMOM, TPOXOAALIEH

44 4yepe3 TOUKY IMPOCTPAHCTBA U
MEPIIEHANKYIISIPHON K TUIOCKOCTH

45 [TnocKoCTH U ePIIEHAUKYISIPHBIC HM
MPSIMBbIC B MHOTOTPaHHHKAX

46 [T10cKOCTH U TEPIIEHAUKYISIPHBIC HM
MPSIMBbIC B MHOTOTPaHHHKAX
[NeprieHaMKySIp ¥ HAKIOHHAS.

47 [TocTpoenue neprneHMKyIsIpa U3 TOYKU
Ha TIPSIMYIO
[eprieHaMKySIp ¥ HAKIIOHHAS.

48 [TocTpoenue nepreHIuKymIsIpa U3 TOYKH
Ha IPSIMYIO

49 Teopema o Tpéx nmepneHAUKYIIpax
(npsimast u oOpaTHast)

50 Teopema o Tpéx nmeprneHAUKYISIpax
(npsimast u oOpaTHast)

51 VYTroa Mex Iy CKpeluBatoIuMUCS
MPSIMBIMH
[Touck neprneHauKyISIPHBIX MPSIMBIX C

52 MTOMOIIBIO IEPIICHIUKYISIPHBIX
IIJIOCKOCTEMN

53 OpToroHanbHO€ IPOEKTUPOBAHNE
IToctpoenue ceuenuii Kyoa, Ipu3Msl,

54 MPaBWJIHHON MUPAMUIBI C TIOMOIIBIO

OpTOFOHaHLHOﬁ MMpOCKINHU




55

[TocTpoenue ceuenuii Kyoa, IpU3MBI,
MIPAaBUJILHOM IUPaMUIBI C IOMOLIBIO
OPTOTOHAJILHOM IIPOEKIINU

56

CuMMeTpHs B IPOCTPAHCTBE
OTHOCHTEJIBHO II0CKOCTHU. IInockocTu
CUMMETpPUN B MHOTOTpaHHHUKAX

57

[Ipu3Hak nepneHauKyIIpHOCTH IPSIMOM
U IJIOCKOCTH KaK CIIEJCTBUE CUMMETPUU

58

[IpaBusIbHBIE MHOTOTpAaHHUKH. Pacyér
PacCTOSTHUN OT TOYKHU J0 INTIOCKOCTH

59

[IpaBusIbHBIE MHOTOTpAaHHUKH. Pacyér
PacCTOSTHUN OT TOYKHU J0 INTIOCKOCTH

60

CriocoObl OITyCTUTh HNEPIIEHNKYISPDI:
CUMMETpUS, CABUT TOYKHU IO
MapajyIeIbHON MPSIMOM

61

CnBur no HenapasuieJIbHOU IPSMOH,
W3MEHEHHE PACCTOSHUIMA

62

KonTtponbHas padota "B3zanmuoe
Pacroio’KeHue MPSAMBIX U MIOCKOCTEH B
npocrpanctae"

63

[ToBTOpEHUE: YrOJI MEX Ty IPSIMBIMH Ha
IUIOCKOCTH, TPUTOHOMETPHS B
MIPOU3BOJIBHOM TPEYTOJIbHUKE, TeOpeMa
KOCHHYCOB

64

[ToBTOpEHUE: Yyroa Mex Iy
CKPELIMBAIOIIUMUCS MPSIMBIMH B
MIPOCTPAHCTBE




65

I'eomeTprueckure METO bl BBIUYUCICHUS
yrila MeX1y NPsIMBIMHU B
MHOT'OTPaHHUKAX

66

JIByrpansblii yroj. CBOMCTBO JIMHEWHBIX
YIJI0B IBYTPaHHOIO yIjia

67

[TepieHAMKYNSPHBIE TIIIOCKOCTH.
CpoiicTBa B3aMMHO NEPIEHIUKYISPHBIX
IJIOCKOCTEN

68

[Ipu3Hak nepneHauKyIspHOCTH
IIJIOCKOCTEN; TEOpEMa O MPSIMOU
IepeCeYeHMs ABYX IIJIOCKOCTEN
MEPIEHIUKYIISIPHBIX TPETHEN MIIOCKOCTH

69

[IpssMOyTOIBHBIN MapasuIeNenuIe; Kyo;
M3MEepEeHusl, CBOMCTBA MPSIMOYTOJILHOTO
napajuiefienuneaa

70

TeopeMa O MaroHajiv mnmpsaMoyroJjibHOIro
nmapajiiCcnuieaa u CICACTBUC U3 Heé

71

CrepeoMeTpHrueckue U IpUKIIaIHbIE
3a/lauM, CBSI3aHHBIE CO B3aMHbBIM
PaCMOJIOKEHUEM MPAMBIX U TUIOCKOCTH

72

HOBTOpeHI/IeZ CKpCIIUBAOIINUECCA
IIPpsAMBIC, ITapaJJICIbHBIC IIIIOCKOCTH B
CTAaHAAPTHBIX MHOTOT'PaHHHUKAX

73

Hapa nmapaJllICJIbHBIX ILIOCKOCTEH Ha
CKPCHIMBAIOIHUXCA TPAMBIX, PAaCCTOAHUC
MCKAY CKPCHINBAOMIUMUCS IIPSAMBIMHU B
MPOCTBIX CUTYalIUAX




74

PaccrosiHuie OT TOUKH J10 TJIOCKOCTH,
paccTosiHUE OT MPSMOM JI0 INIOCKOCTH

75

Brruncnenue paccTosHuM MEX Ty
CKPELIUBAIOIIMMHUCS IPSIMBIMHU C
IIOMOIIIBIO NIEPIEHAUKYIIIPHON
IIJIOCKOCTH

76

TpéxrpaHHbIid yrosu, HEpaBeHCTBA AJIs
TpeXTrpaHHbIX yriaoB. Teopema
[Tudaropa, TeopeMbl KOCUHYCOB U
CHUHYCOB JUIs TPEXTPAHHOTO yria

77

DneMeHTHI C(hepUIeCKOi TeOMETPHH:
reoJIe3nYecKue JIMHUU Ha 3emiie

78

KonTtponbHas padota "Y1l u
paccrosiHus"

79

CucreMaTu3anus 3HaHUH
"MHOTOrpaHHUK U €ro 2JIEMEHTHI"

80

[Tupamuna. Buasl nupamun. [IpaBunbnas
nupamMua

81

[Ipusma. [Ipsmas v HaKJIOHHAS TIPU3MBI.
[IpaBunbHas nmpu3zmMa

82

[Ipsimoii mapannenenurnesn,
MPSIMOYTOJIbHBIN Tapasieenumne, Kyo

83

Brinykibie MHOrorpaniuku. Teopema
DOiinepa

84

Beinykieie MHOrOrpaHHuku. Teopema
Olinepa. IIpaBuibHBIE 1
IIOJIYIIPaBUIIbHBIE MHOTOI'PAaHHUKHU

85

KonTtposnpHas padota "MHOrorpanHuku"




86 [TonsiTHEe BEKTOpa HA MJIOCKOCTH U B 1
MIPOCTPAHCTBE
87 CymMa BEKTOPOB 1
88 PazHocTh BEKTOPOB 1
89 [TpaBwiio napasurenenumena 1
90 YMHOKEHHE BEKTOPa Ha YHCIIO 1
Paznoxxenne Bekropa 1mo 0azucy Tpeéx
91 BEKTOPOB, HE JIOKAIIHUX B OJTHOM 1
IJIOCKOCTH
92 CkansipHO€ ITPOU3BE/ICHUE 1
93 Brrarcnenue yriia Mex,1y BEeKTOpamMu B 1
MPOCTPAHCTBE
94 [IpocTeiimue 3a7a9u ¢ BEKTOPAMH 1
95 [IpocTeiimue 3a7a4u ¢ BEKTOPAMH 1
96 [IpocTeiimue 3a7a9u ¢ BEKTOPAMH 1
97 [IpocTeiimue 3a7a4u ¢ BEKTOPAMH 1
98 O00011IeHre U cucTeEMaTU3alis 3HAHUN 1
99 O00011eHre U cucTEMaTU3aLNs 3HAHUN 1
100 Hroropas koHTpoJIbHAs paboTa 1
101 Hrtoropas koHTpoOJIbHAS paboTa 1
102 O00011IeHNE U CUCTEMATH3ALUS 3HAHUN 1
OBIIEE KOJIMYECTBO YACOB I1O 102

I[TPOTPAMME




11 KVIACC

KosunyecTBo yacos DJIeKTPOHHbIE
Ne T HMara uudposbie
e€Ma ypoka Konrpoabubie | IlpakTHyeckue
n/n Bcero u3yyeHusi =~ o0paszoBaTesbHbIE
padoTsbI padoThI
pecypchl
[ToBTopenue tems! "KoopauHatsl
1 BEKTOpa Ha MJIOCKOCTHU U B 1
npocrpaHcTae”
9 [ToBTOpenue Temsl "CkansipHoe 1
MIPOU3BEICHUE BEKTOPOB"
3 [ToBTOpeHue Temsl "Beruncnenue yria 1
MEXIYy BEKTOpaMH B TPOCTPAHCTBE"
4 [ToBTOpeHue TeMbl "YpaBHEHUE TPSIMON, 1
MPOXOSIIEH Yepe3 1BE TOUKH"
5 YpaBHEHME IIJIOCKOCTH, HOPMAJIb, 1
YPaBHEHUE IUIOCKOCTH B OTPE3Kax
5 YpaBHEHME IIJIOCKOCTH, HOPMAJIb, 1
YPaBHEHUE IUIOCKOCTH B OTPE3Kax
7 BekTopHoe npousBeneHue 1
3 JIuHeiHbIe HEpaBEHCTBA, TUHEUHOE 1
IIPOrpaMMHUPOBAHHE
9 JInneliHbIE HEPABEHCTBA, JIMHEWHOE 1
IIPOrpaMMHUPOBAHHE
10 AHanuTHYECKHE METOBI pacuéra yria 1
MEXAY NPSAMBIMU B MHOIOTPaHHUKAX
1 AHanuTuyeckue METopl pacuéra yria 1

MCKIY IJIIOCKOCTSAMH B MHOTOTI'PaAaHHUKAX




@opmyiia pacCTOSIHUSA OT TOYKH JI0

12 IJIOCKOCTH B KOOPAMHATAX

13 HaxoxaeHne paccTosHUN OT TOYKH 10
IUIOCKOCTHU B KyOe

14 HaxoxaeHne paccTosTHUN OT TOYKH 10
TJIOCKOCTH B TIPABUIILHOW TUPAMH/IE

15 KontponbHas pabota "Ananutuyeckas
reoMerpus"

16 CeyeHHsI MHOTOT'PAHHUKOB:
CTaHJIaPTHBIE MHOTOTPAHHUKH

17 CeyeHHSI MHOTOTPAHHHUKOB: METO/T
CIIEJIOB
CeueHusi MHOTOTPAaHHUKOB:

18 CTaHJAPTHBIC TIJIOCKOCTH, TTEPECCUCHUS
NPSAMBIX U IIOCKOCTEHN

19 [TapannenpHble NPsSMbIE U TIOCKOCTH:
napajuieNibHble CEYeHHS

20 [TapannenpHblie NPsSMBbIE U TIOCKOCTH:
pacuér OTHOIICHUIA
[TapannensHble NPSMBIEC U TUIOCKOCTH:

21 YTIIBI MEXKAY CKPEIIUBAIOITUMUCS
MPSIMBIMU
[lepnieHIuKynsApHBIE IPSMBIC U

29 TJIOCKOCTHU: CTaHAPTHBIE Maphl

NEPpICHAUKYIIAPHBIX ILIOCKOCTEH B
NpsAMBIX, CHMMCTPHUHU MHOT'OI'PAaHHUKOB




23

[lepnieHuKyIsIpHBIE IPSMBIE U
IIJIOCKOCTH: TEOPEMA O TPEX
MEPIEHIUKYIIpax

24

[IepnenuKyisipHbIE IPSMBIE U
IIJIOCKOCTH: BBIYHUCIICHHUS JUIMH B
MHOT'OTPaHHUKAX

25

[ToBTOpenue: monaau
MHOTOYT'OJIbHUKOB, ()OPMYJIbI JIsI
TJI0IIA IeH, COOOpaKEeHHS TOI00Us

26

[ToBTOpEHME: momaan
MHOTOYT'OJIbHUKOB, (DOPMYJIBI JIsI
TIJTOTAIeH, COOOPaKEHUS TI0100Mst

27

[ToBTOpEeHue: mwIomagn
MHOTOYTOJIbHUKOB, ()OPMYJIBI JIST
TJI0IIAIeH, COOOpaKEHHMS IO 100Us

28

[lnomany ceyeHuit MHOTOrPaHHUKOB:
IIJIOIIAIA TTIOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOPaKEHHUSI 110 100Ut

29

[lnomany ceyeHuit MHOTOrPaHHUKOB:
IIJIOIIAIA TTIOBEPXHOCTEH, pa3pe3aHusi Ha
Y4acTH, COOOPaKECHHUSI 110 100U

30

KontponbHas padota "[loBropeHue:
MHOTOTPaHHUKH, CEUEHUS
MHOTOTPaHHUKOB"

31

O06béM Tena. O6beM NMPSIMOYTOJIBLHOTO
napasiesienumnesa

32

3anaun 00 yaBoeHHH Ky0a, O
KBaJIpaType Ky0a; 0 TPUCEKIUH yTiia




33

CrepeoMeTpHyecKye 3a/1aull, CBSI3aHHbIC
¢ 00BbEMOM MIPSIMOYT OJIBHOTO
napasuiesenuneaa

34

[Ipuknagaeie 3a1a4n, CBsI3aHHBIE C
BBIYHCIICHUEM 00bEMa MPSIMOYTOJIEHOTO
napajuiesienunesaa

35

OO6BEM MpsAMOI TPU3MBI

36

CrepeoMeTrpuueckre 3a1au, CBSI3aHHbIE
C BBIUMCIIEHHEM 00BEMOB MPSAMO
MIPU3MBI

37

[TpuknagHbie 3a1a9u, CBSI3aHHBIE C
00BEMOM NPSAMOI TPU3MBI

38

Boruncnenue 00bEMOB Tl ¢ TOMOUIBbIO
onpenenéHHoro uuterpana. OobpEm
HAaKJIOHHOM MPU3MBI

39

Boruncnenue 00bEMOB TeN ¢ TOMOIIBIO
onpenenéHHoro uurerpaga. OobpEm
MAPaMU/IBI

40

dopmysa 00bEMa MUPaAMUIBL.
OTtHomeHrue 00BEMOB ITUPAMUTL C
00LIUM YTrIIOM

41

dopmyna 00bEMa MUpaMUIbL.
OTtHoleHne 00bEMOB TUPAMU] C
o0IIMM yriom

42

CrepeoMeTpuuecKkue 3a/1aui, CBA3aHHbIE
¢ 00bEMaMH HaKJIOHHOW MPU3MBI

43

CrepeoMeTpriecKue 3a/1a4M, CBI3aHHBIE
¢ o0BEMamMu MUpaMUIbI




[Mpuknanaeie 3anaun mo Teme "OOBEMBI

44 ten", CBI3aHHBIE C 00BEMOM HAKJIOHHOM
MIPU3MBI

45 [Ipuknagueie 3agaun o Teme "OO0bEMBI
Ten", CBA3aHHBIE C 00BEMOM MTHUPAMUIBI

16 [Ipumenenne 06bEMOB. Brruncienue
paccTosHUA J0 IIOCKOCTH

47 Kontponbhas padota "O0bEM
MHOT'OrpaHHHUKa"
HunuHaaprdeckas TOBEPXHOCTb,

48 00pa3yroIne MUIHHIPHISCKON
MTOBEPXHOCTH

49 Humuaap. [psmoit KpyroBoit UIUHID.
[Inomanp MOBEpXHOCTH IUIUHAPA

50 Konunueckas noBepxHOCTh, 00pasyroIiue
KOHUYECKOU nmoBepxHOCTH. KoHyc

51 CeueHne KOHYyca INIOCKOCTBIO,
rapajuieJIbHON II0CKOCTH OCHOBAHUS

52 Yceuénnslil konyc. M300paxkenue
KOHYCOB U YCEUEHHBIX KOHYCOB

53 [Tnomanas 60KOBOI MOBEPXHOCTH U
MIOJIHOW NMOBEPXHOCTU KOHYCa

54 [Tnomaas 60KOBOM MOBEPXHOCTH H
MIOJIHOW MOBEPXHOCTU KOHYCa
CrepeomeTpuueckue 3a/1a4 Ha

55 JI0Ka3aTelIbCTBO U BHIYMCIICHHE,

MIOCTPOEHUEM CEYEHMH LIUIMHPA,
KOHYyca




56

CrepeomeTpuieckue 3aj1au Ha
JI0Ka3aTeIbCTBO U BBIYUCIICHHE,
IIOCTPOCHUEM CEYEHUN LUIMHAPA,
KOHyca

57

HpI/IKJIaI[HI)Ie 3aJa44, CBA3aHHBIC C
MUJIMHAPOM

58

HpI/IKJ'IaI[HI)IC 3aJa4u, CBA3aHHBIC C
MUJIMHAPOM

59

Cdepa u map

60

Ilepeceuenue chepsl 1 mapa ¢
miockocThio. Kacanue mapa u chepsl
IUIOCKOCTBIO. Bua n n3o0paxenue mapa

61

[epeceuenwue cheprl 1 mapa ¢
iockocthlo. Kacanue mapa u cepsr
TUIOCKOCTHI0. By 1 m300paxeHune mapa

62

VYpasuenue chepsl. [nomanp chepsl u
e€ yacre

63

Cummetpus cdepsl 1 mapa

64

CrepeoMeTrpHuueckue 3a1auu Ha
JI0Ka3aTeNIbCTBO U BHIYHMCIICHUE,
CBsI3aHHBIE CO CEepoi U MIapoM,
MIOCTPOCHUEM UX CEYEHHI MI0CKOCTHIO

65

CrepeoMeTpHrueckue 3a1auu Ha
JIOKa3aTeNIbCTBO U BBIYMCIICHUE,
CBsI3aHHBIE CO cpepoii U apoM,
IIOCTPOEHUEM HUX CEYEHHH MIIOCKOCTHIO

66

[MpuknagHbie 3312491, CBSI3aHHBIE CO
cdepoii u mapom




[ToBTOpEHUE: OKPYKHOCTH Ha

67 IJIOCKOCTH, BBIYUCIICHUS B OKPYKHOCTH,
CTaHJIapTHBIE TIOI00US

68 Paznmunbie KOMOMHALIMY TEIT BpaIlCHUS
Y MHOTOTPaHHHUKOB

69 3anaun o Teme "Tena M MOBEPXHOCTH
BparnieHus"

70 3anaun o Teme "Tena M MOBEPXHOCTH
BpaieHus"

71 Kontponsnas padota "Tena u
ITOBEPXHOCTH BpanieHus"

7 O6bém muuHApa. Teopema 06 00bEMe
MPSIMOTO ITUTUHAPA
Brruncienue 0065EMOB TEN ¢ HIOMOIIBIO

73 onpenenéHHoro uurerpana. OobpEm
KOHYCa

74 ITmomanu OOKOBOH U ITOJIHOK
MMOBEPXHOCTH KOHYCa
CrepeoMeTpHUYECKUE 3a/1a4H, CBA3aHHBIC

75 C BBIYHMCIICHHEM 00BEMOB ITUIIMHIPA,
KOHyca

76 [Tpuknagaeie 3agaun 1mo Teme "OO0bEMBI
Y IJIOIA U TOBEpXHOCTEN Ten"
OO0BEM 11apa U MAapoOBOTrO CEKTOPA.

77 Teopema 06 06béme 1apa. [lnomans

cdepol. CTepeoMeTpuyecKue 3a1auu,
CBSI3aHHBIE C BBIYHCICHUEM 00BEMOB




1Iapa, MapoBOTO CErMEHTa M IIapOBOT0
CeKTopa

78

[Ipuknagusie 3agaun no teme "OO0bEMBI
Ten", cBs3aHHbIE ¢ 00BEMOM I1apa U
iomaapio cheprbl. COOTHOIICHUS
MEXTy TUTOIIASIMH TTOBEPXHOCTEH H
00bEMaMu IOJIOOHBIX TEI

79

[Tono0OHbIE TENa B MPOCTPAHCTBE.
N3menenue 06bE€Ma rpu mog00uu.
CrepeoMeTpHUecKHe 3a/Iaud, CBSI3aHHbBIC
C BBEIUKCIEHHUEM O00HLEMOB TEI U
IUTONIAJIEH TOBEPXHOCTEMN

80

KonTtponsnas padota "[lmomanu
MTOBEPXHOCTU U 00BEMBI KPYIJIBIX TEI"

81

JIBM>KeHUsI MPpOCTPaHCTBA.
OtoOpaxxenus. [IBueHus: 1 paBEHCTBO
¢duryp. O6mue cBOMCTBA ABMKEHUN

82

Bupl 1BukeHMil: mapauienbHbIi
MepPEHOC, IICHTPaJIbHAS CUMMETPHS,
3epKaJIbHAsi CHMMETPHS, TTIOBOPOT
BOKPYT NPAMOU

83

[IpeoOpazoBanus nomoous. [psmas u
cdepa Ditnepa

84

FeOMeTpI/ILIeCKI/IC 3aga4u Ha
NMPUMCHCHUC ABUKCHUS

85

KonTtponsHas padota "Bekrops! B
npocrpaHcTae”




86

Ob6o6maromee moroperue 11 nmousTuit
U MEeTOJIOB Kypca reometpuu 10-11
KJIACCOB, CHCTEMAaTH3aIis 3HAHUH:
"[lapanienbHOCTh NPSAMBIX U
IJIOCKOCTEH B IIpocTpaHcTBE"

87

O6o6mmaromniee noproperue 11 nonsituit
1 MEeTOJIOB Kypca reometpuu 10-11
KJIACCOB, CHCTEMAaTHU3aINs 3HAHWH:
"BexTopsl B npocTpaHcTBe"

88

O6o6maromniee noproperue 11 nonstuit
1 MEeTOJIOB Kypca reometpuu 10-11
KJIaCCOB, CHCTEMAaTH3allMs 3HAHHIA:
"Bektopsl B mpocTpancTse"

89

O6o06matomee moBropeHue 11 moHsTHIA
1 METOJ0B Kypca reometpun 10-11
KJIaCCOB, CHCTEMaTH3alUs 3HAHUM:
"OO6BeM MHOTOTpaHHUKA"

90

O6o06matomee moBropeHue 11 moHsTHIA
1 METOJ0B Kypca reometpun 10-11
KJIACCOB, CUCTEMAaTH3aIUs 3HAHUI:
"O6beM MHOTOrpaHHUKA"

91

Oo6o06matomee nmoBropeHue 11 moHsTHIA
Y METOJIOB Kypca reometpuu 10-11
KJIaCCOB, CUCTEMATH3allis 3HAHMIA:
"[nomaayu moBEpXHOCTH U 0OOBEMBI
KpYIJIbIX TeN"

92

Ob6o6maromiee noroperue 11 nmoHsTuit
U MeTo/I0B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMAaTU3aLUs 3HAHUH:




"ITnomaay moBEpXHOCTH U 0OOBEMBI
KpyIJbIX Ten"

93

Hrorosast KoHTpoOJbHAS padoTa

94

Wrorosas koHTposbHas paboTa

95

[ToBTOpEHue, 0600MICHNE U
CHUCTEeMaTH3allns 3HAHUI

96

Hcropus pasBUTHS CTEPEOMETPHUH KaK
HAYKU U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX NUHKECHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHI

97

Hcropus pasBUTHS CTEPEOMETPHUH KaK
HAYKU U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX NHXEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

98

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH U1 €€ poJib B pa3BUTHH
COBPEMEHHBIX HH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

99

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH 1 €€ poJib B pa3BUTHH
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

100

Hcropus pa3BUTHSA CTEPEOMETPUM KaK
HayKd U €€ poJib B Pa3BUTUU
COBPEMEHHBIX NH)KEHEPHBIX U
KOMITIBIOTEPHBIX TEXHOJIOTUI

101

Hcropus pa3BUTHSA CTEPEOMETPUH KaK
HayKH U €€ poJib B pa3BUTHH




COBPCMCHHBIX MHXXCHCPHBIX U
KOMIIBIOTCPHBIX TEXHOJIOT Uit

Hctopus pazBuTHsi CTEPEOMETPUH KaK
HAyKHU " €€ POJIb B Pa3BUTUU

102 1
COBPEMEHHBIX NHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHUI
OBIIEE KOJIMYECTBO YACOB I1O 102

[TPOTPAMME




MPOBEPSEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBbHOM ITPOI'PAMMBbBI

10 KIIACC
Kon .
IIpoBepsiemble MpeaMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
NPOBePsIEMOro .
0o0pa3oBaTeIbHOI MPOrpaMMBbI CpeIHero od1ero oopazoBanus
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 TIEPIEHIUKYISIPHOCTH
' MPSIMBIX U TIOCKOCTEH
74 KnaccupunupoBaTh B3aMMHOE PacoJIOKEHHE MPSIMBIX M TIOCKOCTEH B
' MPOCTPAHCTBE
OmnepupoBaTh MOHATASIMU: ABYTPAHHBIN YTOJI, TPaHH JIBYIPaHHOTO YIJa,
7.5 pedpo IBYIpaHHOTO YIJia, JJMHEHHBIA YTOJl IBYTPAHHOTO YIJia, TpaaycHas
Mepa JIBYIrpaHHOTO yIJia
76 OmnepupoBaTh MOHATHSMHU: MHOTOTPAaHHHK, BBIMYKIBIA M HEBBITYKIBIH
' MHOTOTPaHHUK, YJIEMEHTHl MHOTOT'PAaHHUKA, TPABUIIbHBI MHOTOTPaHHUK
77 PacriozHaBaTe OCHOBHBIE BHJIBI MHOTOTPAHHHKOB (TMHMpamuua, MpH3Ma,
' MPSIMOYTOJIBHBIN MapajuIesienuIie1, Kyo)
KnaccudummpoBate  MHOTOTPaHHHKH, BBIOMpas  OCHOBAHUS  JUIS
78 KiIaccuuKamuu  (BBITYKJIbIE M HEBBITYKIbIE  MHOTOTPAaHHHKH,
' NpaBUIBHBIC MHOTOTPAaHHUKH, NpsAMBbIE W  HAKJIOHHBIE IPU3MBI,
napaJuieseuIe bl )
79 OmnepupoBatb HOHSATHSMU: ceKymas IUIOCKOCTb, CeyeHue
' MHOTOTPaHHUKOB
710 OObBSICHATh ~ NPUHLMUMBI  TIOCTPOCHHS  CEUEHHH  MHOTOTPAHHUKOB,
' HCIIONB3YSI METO/T CIICIOB
CtpouTh ce4eHHs MHOTOIPDAaHHMKOB METOJOM CII€[OB, BBINOJIHSATD
7.11 (BBIHOCHBIE) IJIOCKUE YEPTEXKHU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (UTYp:
BUJ CBEPXY, COOKY, CHU3Y
Pemate 3a1aun Ha HaXOXAEHUE F€OMETPUUECKUX BEJIMUYUH 1O 00pasuam
WIM aJropuTMaM, MPHUMEHSS W3BECTHHIC AHAJUTUYECKUE METOJbI IPH
7.12 pelIeHNH CTaHJApTHBIX MaTeMaTHYeCKUX 3a/Jad Ha BBIYHCICHUE
paccTOsIHUI MEXay JABYMsI TOUYKaMH, OT TOUKH JI0 HPSMOM, OT TOUYKHIO
TUIOCKOCTH, MEX/1Y CKPEIIMBAIOIIMMHUCS TPSIMBIMU
713 Pemare 33124 Ha HaXO0XJAEHUE FEOMETPUUYECKUX BEJIMYMH 10 0Opas3nam

W ajJropurtMam, MNPUMCHASA HU3BCCTHBLIC AHAJIUTHUYCCKUC MCETOJbI IIpU




pEUIEHUN CTAHJAPTHBIX MATEMaTUYECKUX 3a/ad HAa BBIYUCIICHHE YIJIOB
MEXKy CKPEIIMBAIOIIMMUCS MPSAMBIMU, MEXIY HPSAMOHW U IUIOCKOCTBIO,
MEK]y INIOCKOCTSIMHM, IBYTPAHHBIX YIJIOB

Bbraucnare 00bEMBI M TUIOINAAM TOBEPXHOCTEH MHOTOTPaHHUKOB
(mpu3Ma, MpamMua) C IPUMEHEHHUEM (OPMYII, BEIYUCIATH COOTHOIICHHUS

714 MEXKIy  IUIOMAAsIMHU MOBEPXHOCTEH, o0BEMaMu TOTIOOHBIX
MHOTOT'PaHHHKOB
715 OnepupoBaTh MOHATUSMHU: CUMMETPHS B HPOCTPAHCTBE, LIEHTP, OCh H
' TUTIOCKOCTh CHMMETPHH, IIEHTP, OCh M TUIOCKOCTh CHMMETPUHN (PHUTYPHI
W3BnekaTh, mpeoOpa3oBBIBAaTh W HHTEPIPETUPOBATh WHEOOPMAIHIO O
7.16 MIPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (UTypax, MPEeACTaBICHHYIO Ha
gepTeKax U pUCyHKax
[IpumensTh reoMeTpudeckue (axKThl IS PEHICHUS CTEPEOMETPUIECKUX
7.17 3a/1a4, NPEANoararoliuX HECKOJbKO NIaroB pEIICHMs, €CIN YCIOBHUSA
MIpUMEHEHWMs 3a]IaHbI B SIBHOK Gopme
718 [IpuMenATs mpocTENIIME NPOrpaMMHBIE CPEACTBA M AJIEKTPOHHO-
' KOMMYHHUKAIIHOHHBIE CHCTEMBI TIPU PEIICHUHU CTEPEOMETPHUECKUX 3a1a4
719 [IpuBoauTE MpUMeEpPHl MaTEMaTHYECKUX 3aKOHOMEPHOCTEH B IPUPOAE U
' KHU3HH, PACIIO3HABATh IPOSIBIEHUE 3aKOHOB FT€OMETPUU B UCKYCCTBE
[IpuMeHATh NOTy4YeHHbIE 3HAHUS Ha IPAKTUKE: aHAJIM3UPOBATh PEalIbHbIE
CUTYallUU U IPUMEHSTh U3y4E€HHBIE IIOHATHS B IIPOLIECCE TOMCKA PELLICHUS
MaTeMaTU4eCKl  CPOPMYJIUPOBAHHOW  NpOONEMBl,  MOJEIUPOBAThH
7.20 peanbHble CUTYyallMM Ha SI3bIKE I'€OMETPHUM, UCCIIEA0BATh MOCTPOCHHbIE
MOJIEJIN C UCTOJIb30BAHUEM F'€OMETPUUYECKUX IOHATUH U TEOpEM, ammapara
anreOpbl, peuiarh MPAKTHYECKUE 3aJaud, CBSI3aHHBIE C HAXOXKJICHHEM
reOMEeTPUYECKUX BETUYUH
11 KIIACC
Kon .
IIpoBepsiemble npegMeTHbIE Pe3yJIbTAThI 0CBOCHHS OCHOBHOM
NPOBepPsIeMOro .
00pa3oBaTeJILHOM MPOrPaMMBbl CpeHEro 001ero o0pa3oBanusi
pe3yJabTaTa
6 I'eomerpus
OmnepupoBaTh NMOHATUAMH: IMIMHJPUYECKas MOBEPXHOCTb, 0Opa3yromue
6.1 WINHAPUYECKON MOBEPXHOCTH, IMJIMHIP, KOHWYECKas IOBEPXHOCTb,
' oOpa3ylomue  KOHMYECKOH  TOBEPXHOCTH, KOHYC, cdepuueckas
MTOBEPXHOCTh
6.2 Pacnio3naBate Tena BpaiieHus (WIMHAP, KOHYC, cdepa u map)
6.3 OOBACHATH CIIOCOOBI MOJTyYEHHUS TEJl BPALICHHS
6.4 KnaccuduimpoBars B3auMHOE pacioioskeHre cepbl U MIOCKOCTH




6.5

OmnepupoBaTh MOHATUSAMH: HIAPOBOM CETMEHT, OCHOBAaHHE CETMEHTA,
BBICOTA CETMEHTA, IApOBON CJIOH, OCHOBAHUE IIAPOBOTIO CJIOS, BBICOTA
IIapOBOTO CJIOs, IIAPOBOH CEKTOP

6.6

Beruncnate 00BEMBI W IUIOMIATU  TIOBEPXHOCTEH TEI BpAIICHHS,
TFEOMETPUYCCKUX TeJl C TIPUMEHEHUEM (POPMYIT

6.7

OnepupoBaTh MOHATUSMH: MHOTOTPAaHHUK, BIMCAaHHBIH B cdepy u
OTIMCaHHBIN O0K0JIO cepsl, chepa, BMMCaHHAs B MHOTOTPaHHHUK WIJIH TEJIO
BpalICHUs

6.8

BrraucasTe COOTHOIIEHUS MEX 1Y TUIOMIAIMU TIOBEPXHOCTEH M 00bEMaMH
OJOOHBIX TEN

6.9

N300paxkaTe u3ydaemble (UTypHl OT PYKH M C MPUMEHEHUEM IMPOCTHIX
4epTEKHBIX HTHCTPYMEHTOB

6.10

BbInoyHATE  (BBIHOCHBIE) IUIOCKHME YEPTEXU U3 PUCYHKOB IPOCTHIX
00BEMHBIX (UTYp: BHUJIl CBEpPXY, COOKY, CHU3Y; CTPOUTH CEUEHUS Tel
BpallleHUS

6.11

W3Bnekarb, WHTEpHpETHPOBaTH MU MpPeoOpa3oBbIBaTH HH(MOPMALIMIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (UTypax, MpeACTaBIEHHYI0 Ha
YepTekKax U pUCYHKax

6.12

[IpumensaTs reomerpuyeckre (QaxkTbl Ui PEIICHUS CTEPEOMETPUUYECKUX
3a/1a4, MPEAINoJIaraloiuX HECKOJbKO IIaroB PEIIeHUs, €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/IMeHﬂTB IIpaBHJIO IIapaJuICICuIeaa npu CJI0XKEHUN BEKTOPOB

6.16

OHepI/IpOBaTL IOHATHAMMU: IOCKAPTOBbBI KOOPJAWHATBHI B IIPOCTPAHCTBC,
BCKTOP, MOAYJIb BCKTOpA, PABCHCTBO BCKTOPOB, KOOPAMWHATBI BCKTOPA,
yroua MCXKIAY  BCKTOpaMH, CKAJIPHOC IMPONU3BCACHHUC BCKTOPOB,
KOJUIMHCAPHBIC 1 KOMIIIIAHAPHBIC BEKTOPbI

6.17

Haxoguts CYMMY BCKTOPOB U IMPOHU3BCACHUC BCKTOpa HA YHUCIIO, YI'OJ
MCKAY BCKTOpaMHU, CKAJIIPHOC IMPOU3BCACHUC, PACKIAAbIBATE BEKTOP IIO
ABYM HCKOJUIMHCAPHBIM BCKTOPaM

6.18

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

6.19

Pemate HpOCTCfII.HPIC reoOMETpHUICCKUC 3aJa41 HA IPUMCEHCHUC BCKTOPHO-
KOOpAWHATHOTO METO1a

6.20

Pemate 3amaun Ha J0Ka3aTelIbCTBO MAaTEMAaTHMYECKHX OTHOIICHHN M
HaXOXJCHUC TCOMETPUUCCKUX BCIIMYUH I10 06pa3uaM WK aJirOpuTMaM,
IIPpHUMCHSIA HU3BCCTHBIC MCETO/bI npu peHICHUN CTaHAAPTHBIX
MaT€MaTUYCCKUX 3a1a4




6.21

IIpuMeHATH mHpoCTEHIIME IIPOrpaMMHBIE CPEACTBA M JJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IIPU PELIEHUN CTEPEOMETPUUECKUX 3a]1a4

6.22

IIpuBoUTE IPUMEPHI MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEW B IPUPOJE U
JKU3HH, PACIIO3HABATh IPOSIBJIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE

6.23

[IpumeHATh NONTyYEHHBIE 3HAHUS HA IPAKTUKE: aHAJIU3UPOBATh PEaibHbIC
CUTYallUH U IPUMEHSTh U3YUEHHBIE TOHATHS B IIPOLECCE TOUCKA PELICHUS
MaTeMaTH4eCKu  cHOpMyIMpOBaHHOW  MPOOJIEMBI,  MOJCIHUPOBATH
pealbHbIE CUTYallUH Ha SI3bIKE F'€OMETPUH, WCCIEA0BATH MOCTPOCHHBIC
MO/IEJIU C UCTIOJIb30BaHUEM F€OMETPUUYECKUX TOHATHI U TEOPEM, armnapara
anreOppl, peliaTh MPaKTUYECKUE 3aJlayH, CBSI3aHHBIE C HAXO0XKJICHHUEM
r€OMETPUYECKUX BETUYUH




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Kox
7

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUSA

I'eomerpus

7.1

OcHOBHBIE TIOHATHSI CTepeoMeTpuu. Touka, mpsiMasi, IUIOCKOCTh, MPOCTPAHCTBO.
[TonsaTue 06 akCHOMAaTUYECKOM MMOCTPOCHUH CTEPEOMETPUU: aKCHOMBI CTEPEOMETPUH
Y CJIEACTBUS U3 HUX

7.2

B3auMHOE  pacmnonokeHue IpsAMBIX B NIPOCTPAHCTBE:  IE€PECEKaIOIIHNecs,
napajulefibHble M CKpeluBaroluecss npsiMble. llapamnenbHOCTs HpSMBIX U
IUIOCKOCTEH B MPOCTpPAHCTBE: TMapajuieibHble TMpsMble B  IPOCTPAHCTBE,
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, napajienenurnes, IoCTpOeHUEe CeUeHHUH

7.3

[lepnenukynapHOCTh TOPSIMONM W TIJIOCKOCTH: NEPIEHIUKYJISPHbIE MpSMBIE B
MIPOCTPAHCTBE, MPsAMbIE MapauIeIbHbIE U MEPIECHIUKYISPHbIE K MIIOCKOCTH, MPU3HAK
MEePIEHANKYIISIPHOCTH MPSAMOM M TIJIOCKOCTH, TEOpEMa O MPSAMON MEePIEHANKYIIPHON
IJIOCKOCTH. YTJIbI B MPOCTPAHCTBE: YrOJ MEXAY MPSAMOM U TJIOCKOCTHIO, IByrpaHHbIN
yroJI, TUHEHHBIN yroJl IByrpaHHoro yria. [lepnenaukynsp u HakJIOHHbIE: PACCTOSIHUE
OT TOYKH JI0 IJIOCKOCTH, PACCTOSIHUE OT MPSIMOM J0 MIOCKOCTH, MPOEKIHs GUrypsl Ha
IJI0CKOCTh. [lepneHaAuKyIIpHOCTD MI0CKOCTEN: MPU3HAK NEPIICHIUKYASIPHOCTH ABYX
mwiockocteit. TeopeMa o TpEX nmepreHuKyIsIpax

7.4

[lonsiTHe MHOTOrpaHHUKA, OCHOBHBIC 3JIEMEHTbl MHOIOI'DAHHMKA, BBIIYKIbIE U
HEBBINYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKa MHOrorpaHHuka. IIpusma: n-yrosnbHas
pu3Ma, I'paH U OCHOBAHMsI MPHU3MbI, NpsAMas M HAKIOHHAs IPU3MbI, OOKOBas U
II0JIHAsl IOBEPXHOCTh Mpu3Msl. [lapamnenenunes, npsiMOYyroabHbIN Napasienenunesy
u ero cBoiictBa. [lupamuza: N-yronbHas nupaMuja, TpaHd U OCHOBAHHUE MUPAMUJIBL,
O0KOBasi M IOJIHAS MMOBEPXHOCTh MHMPAMM[bI, NPaBUIIbHAS U yceUEHHAs MUpaMUJA.
OneMeHThl TOpU3Mbl W nOHpaMuibl. [IpaBWiibHBIE MHOTOTPAaHHUKH: MOHATHE
MPaBUJIBHOIO MHOTOTpaHHMKA, NpaBUJIbHAs NpU3Ma W TpaBWIbHAS MHpPaMHJA,
NpaBUJIbHASI TPEYTOJIbHAS MMUpaMKJia U MIPAaBUIIBHBIN TeTpasap, KyO. IlpeacraBienue
O IpaBWIBHBIX MHOTOTPaHHMKAX: OKTa’ap, AOJEKa’ap MU ukocadapyrue CeueHus
MIPU3MBI M TUPAMUJIBI

7.5

CI/IMMeTpI/IH B IPOCTPAaHCTBC: CUMMCTPUSA OTHOCUTCIIbHO TOYKHU, HpﬂMOfI, IIJIOCKOCTH.
ONEMEHTHI CUMMCTpPUU B nupamujiax, apajuiejacnuieaax, IMpaBHIIbHBIX
MHOT'OrpaHHUKax

7.6

Bbluncnenue 31eMEeHTOB MHOTOIpAaHHHMKOB: pEOpa, nuaroHanu, yriel. Ilnomansb
OOKOBOW TMOBEPXHOCTH W TMOJHOW MOBEPXHOCTH MPSIMOM TNPHU3MBI, IUIOIIAIb




OCHOBaHUH, TeopeMa 0 OOKOBOM MOBEPXHOCTH NpsiMoN npu3Mbl. [lnomans 6okoBoi
MOBEPXHOCTH M TOBEPXHOCTH NPABMWIIBHOM NHpaMUABI, TeopeMa O IUIOUIaan
yceu€HHo# nupamupl. [lorstue 06 00béMe. O0BEM mupaMuIpl, IPU3MBI

1.7

[TonoOusie Tena B mpocTpancTBe. COOTHOMICHHUST MEXKIY TUIOIIASIMH ITOBEPXHOCTEH,
00BEMaMH TIOAOOHBIX TET

11 KVIACC

Kox
6

IIpoBepsieMblii 3JIEeMEHT COEePKAHUS

I'eomerpus

6.1

Hunuaapuyeckas mOBEpXHOCTb, 00pa3yolire MWIMHAPUIECKON MOBEPXHOCTH, OCh
IUJIUHIPUYECKON MOBepXHOCTH. [lmmHAp: oCHOBaHUS W OOKOBasi MOBEPXHOCTH,
o0Opa3syromas 1 0Ch, TIIOMAAh OOKOBOW U TTOJTHON TTOBEPXHOCTH

6.2

Konndeckasi MOBEpXHOCTh, OOpa3yrolIMe KOHHUYECKOW TOBEPXHOCTH, OCh U
BEpIIMHA KOHMYECKOM moBepxHOCTH. KOHyC: ocHOBaHWe M BepinHa, 0Opa3yromias
1 OCh, TUTOTIa/1h OOKOBOM U MOJTHOM MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 0Opa3yromme
Y BbICOTA, OCHOBAHMS U OOKOBasi MOBEPXHOCTh

6.3

Cdepa u map: ueHTp, paauyc, AMaMeTp, TUIOIab MOBEpXHOCTH chephl. BzanmHoe
pacrosio)keHue cdepbl ¥ TIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe, TUIoIab

chepsl

6.4

N300paxkenue Ten BpalieHus Ha MI0CKOCTU. Pa3BépTka HMIMHApPA U KOHYCa

6.5

KomOuHnauu Ten BpaiieHuss ¥ MHOTOTPAHHUKOB. MHOTOIPaHHUK, OMUCAHHBIH
oKoJio cepsl, chepa, BIUCaHHAS B MHOTOTPAHHUK, WM TEJIO BpallleHUs

6.6

[Tonsatue 06 o06bEmMe. OcHOBHBIC CBOMCTBa 00BEMOB Tel. Teopema 00 oO0BEME
NPSMOYTOJIBHOTO Tapajuiesienunena u cieacTBuss u3 He€. OOBEM IMIMHIpA,
koHyca. O0BEM 11apa u miomaab cepsl

6.7

[TogoGuble Tema B mpocTpaHcTBe. COOTHOIIGHUS MEXIy IUIOMIAIIMU
MOBEPXHOCTEH, 00bEMaMHM ITOJOOHBIX TEJ

6.8

Ceuenust mwnHApa (TapaieIbHO U MEPHEHAMKYISIPHO OCH), CEYeHHUs KOHyca
(mapannenbHOE OCHOBAHUIO U MPOXOsIlee Yepe3 BEPIINHY), CEUCHHUS [1apa

6.9

BeKTOp Ha THNIOCKOCTH U B IPOCTPAHCTBEC. CnoxxeHrue W BBEIUNTAHHE BCKTOPOB.
YMHOXKEHHE BCEKTOpa Ha YUCJIO. Paznoxenue BCKTOpa 110 TpeM HCKOMIUJIaHapHbIM
BCKTOpPaM. HpaBI/IJ'IO napajiiejacnuIicaa. Pemienue 3aaa4, CBiA3aHHBIX C
IMPUMCHCHUCM IIPpaBUJI JENCTBUI C BCKTOpaMu

6.10

prlMOerJ'ILHaH CUCTCMaAa KOOpPAMHAT B MPOCTPAHCTBE. KOOp)II/IHaTLI BCKTOpA.
HpOCTGfIIJ.IPIG 3alauyu B KOOpAWHATAaX. Yron MCKIAY BCKTOpaMHu. CKaJ'IHpHOC
IpOU3BCACHUC BCKTOPOB. Brrunciaenue YIJIOB MCXKAY MPAMBIMU U IJIIOCKOCTSIMMU.
KOOp)II/IHaTHO -BGKTOpHLIﬁ MCTOI ITPU PCIICHHUU I'COMCTPUICCKHUX 3alaYd




MPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJIBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OBPA3OBAHUS

Kon IIpoBepsiemble TPeGOBaHUS K NMPEAMETHBIM Pe3yJIbTaTaM O0CBOEHHUS
NpoBepPseMOro | OCHOBHOII 00pa3oBaTe/IbHOI MPOrpaMMbI CpeHero oouero
TpeOoBaHuUs o0pa3oBaHus

Bnagenue mMerogamMu J10Ka3aTenbCTB, aJrOPUTMaMHU pEIIEHUS 3ajady;
yMeHHE (OPMYIUPOBATH M ONEPUPOBATH MOHATUSIMH: OIpEAEICHHE,
akcuoma, TeopeMa, CIIEJCTBHE, CBOMCTBO, IpPHU3HAK, J10Ka3aTeIbCTBO,
paBHOCHJIbHBIE (POPMYIMPOBKHU; TPUMEHATD UX; YMEHHUE (POPMYIUPOBAThH
o0paTHOE U MPOTUBOIMOJIONKHOE YTBEPXKIACHHUE, NMPUBOJIUTH MPUMEPHI U
KOHTPIPUMEPBI, HCIHOJIb30BaTh METOJI MaTeMaTHYecKON WHAYKLHUU;
MPOBOJUTH JIOKa3aTelbHbIE PACCYXKICHUS TMpU pEHIeHUH 3ajad,
1 OLICHUBATh  JIOTMUYECKYK) IMPABUIBHOCTb  PACCYXKJECHHM; yMEHUE
ONEPUPOBATH MOHATHUSIMHU: MHOXECTBO, IOJMHOXECTBO, ONEPALMH Hal
MHOXECTBAMH; YMEHHE HCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN
anmapar JJIs ONUMCAaHUs pealbHbIX IPOLIECCOB U SIBIICHUN U MPU PELLICHUH
3aja4, B TOM 4YHCIE€ U3 JAPYruX Y4eOHBIX NPEIMETOB; YMEHHE
OTIepUpOBaTh MOHATUAMMU: I'pad, CBA3HBIN Tpad, AepeBo, LUK, rpad Ha
IUIOCKOCTH; YMEHHE 3aJaBaThb U OIUCHIBaTh TIpadbl pa3IMYHBIMU

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

YMeHue ONCpUPOBATh NOHATUAMU: HATYPAJIBHOC YHCIIO, LECJIOC YHUCIIO,
CTCIICHDb C LCJIbIM IIOKA3aTCJIEM, KOPCHb HaTypaHBHOﬁ CTCIICHU, CTCIICHD
C PpadroOHaJIbHbIM II0Ka3aTcJIeM, CTCIICHDb C JEUCTBUTEIBLHBIM
IIOKAa3aTcCJICM, norapn(bM quciia, CHUHYC, KOCHUHYC N  TaHI'CHC
ITPOU3BOJIBHOTO YHUCIIA, OCTATOK IO MOJAYJII0, PallHOHAJIIbHOC YHCIIO,
HUppanuoOHaJIbHOC qucio, MHOXXECTBaA HATYpaJIbHBIX, O CIbIX,
2 palOHAJIbHBIX, JEHCTBUTEIBHBIX quceil; yYMCHHC  HUCIOJIb30BAThb
IMPU3HAKNU AOCIIMMOCTH, HauMEHBIIHH O6II.[HI>'I JACIUTCIIb U HAMMCHBIICC
06mee KpaTHOC, aJITOPUTM EBknuna IIpU pCIICHUU 3a1a4; 3HAKOMCTBO C
Pa3IMIHBIMHA IO3MIMMOHHBIMHA CuCTCMaMu CUHCIICHHA, YMCHUC
BBHINIOJIHATh BBIYMCJICHHE 3HAYEHUH U Hp606pa3OBaHI/IH BLIpa)KeHI/Iﬁ Cco
CTCIICHAMUA U .TIOl"apI/I(I)MaMI/I, HpeO6p8.30BaHI/I}I IIp06H0-paI_II/IOHaJIBHBIX

BLIpa)KeHHfI; YMCHUC OIICPHUPOBATH NOHATUAMMU: IMOCICAOBATCIIBHOCTD,




apupMeTHIeCcKast Iporpeccusi, FTeOMeTpHUIEcKas porpeccusi, 06CKOHEUHO
yObIBaroIasi ~ Te€OMETpHYecKass  IMpOTrpeccHus; yMEHHE  3aJaBaTh
MOCIIEIOBATEILHOCTH, B TOM YHCIIE C TOMOIIBIO PEKYPPEHTHBIX (OPMYIT;
YMEHHUE ONEepUPOBATh MOHATHAMH: KOMIUIEKCHOE YHCIIO, CONPSIKEHHBIC
KOMIUIEKCHBIE YHCIIa, MOJYJIb H apTYMEHT KOMILJIEKCHOTO 4Hcia, popma
3aMMCH KOMITJICKCHBIX YHCeN (TeOMEeTpHYecKasi, TPHTOHOMETPHYECKAs
anreOpanyeckas); yMeTb HPOU3BOAUTH apU(METUUYECKUE JIEHCTBHS C
KOMIUIEKCHBIMH ~ YHCIIaMH;, TPUBOJUTH HPUMEPHl  UCIIOJIB30BaHUS
KOMIIJIEKCHBIX YHCEJl; ONEepUpOBaTh MOHATUSAMU: MaTpuua 2x2 u 3x3,

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

YMeHue onepupoBaTh MOHATUSMU: pallOHAIbHbIE, HppallOHalbHbIE,
MoKa3zaTebHble, CTENEHHbIE, Jorapu@MHUuecKue, TPUTOHOMETPHUUECKHE
YpaBHEHUS ¥ HEPaBEHCTBA, HUX CHUCTEMbl; YMEHHE OIEpHUpPOBAThH
MOHATHSIMH: TOXJIECTBO, TOXKJIECTBEHHOE IpeoOpa3oBaHUe, ypaBHEHHE,
HEpPaBEHCTBO, CHCTEMa YpPaBHEHHUH M HEPABEHCTB, PaBHOCHIILHOCTb
YpaBHEHUHM, HEPAaBEHCTB M CHUCTEM; YyMEHHUE peniaTb YypaBHEHMS,
HEpPAaBEHCTBA M CHUCTEMBI C IOMOIIBIO PA3JIMYHBIX NPUEMOB; pelIaTh
YpaBHEHUsS, HEPABEHCTBA M CHCTEMBI C [AapaMETpPOM; IPUMEHSIThH
YpaBHEHUS, HEPABEHCTBA, UX CUCTEMBI JUISl PELICHUsS MaTeMaTHYECKUX

3a/la4 U 3aJia4 U3 pa3JIMIHbIX obnacrei HayKU U peaanofI KHN3HU

YMenue omnepupoBaTh MOHATHAMH: (GYHKIMS, YETHOCTH (QYHKIIHH,
HNEPUOJUYHOCTh (PYHKIUHU, OTPAHUYEHHOCTh (DYHKIIMH, MOHOTOHHOCTH
GbyHKIMH, 3KCTpeMyM (pyHKIMU, HauOoblllee 1 HaMMEHbIIee 3HAYeHUs
(GYHKIMHM Ha TPOMEXKYTKE, HEeMpepbIBHAS (PYHKIIMS, aCUMITOTHI rpaduka
(GyHKIMH, TIepBasi ¥ BTOpas NpOU3BOAHAA (DYHKIIUU, TEOMETPUUECKUIA U
(u3nueckuif CMBICI TMPOU3BOJTHON, MepBoOOpa3Has, OmpenaenEéHHbINH
UHTETpall; yMEHUE HaXOJWUTh ACUMNOTOTHI rpaduka (QyHKIUU; yMEHUE
BBIYMCIISITH  IIPOM3BOJHBIE CYMMBI, MPOU3BENCHUS, YACTHOIO U
KOMITO3UIIUHN (PYHKIUN, HAXOJWTh YpaBHEHHE KacaTeNbHOU K Trpaduky
(yYHKIMHM; yMEHHE HAXOAWTh MPOU3BOJIHBIC AIEMEHTAPHBIX (DYHKITHIL;
YMEHHME HCIIOIb30BaTh MPOU3BOJHYIO ISl HMCClIeNoBaHUS (YHKIIUMH,
HaxXOJUTh HAWOOJNBIINE W HAaWMEHBIIHNE 3HAYeHUS (YHKIIMI; CTPOUTH
rpaduKy MHOTOYJICHOB C HCIOJB30BaHUEM ammapaTa MaTeMaTHUYECKOTO
aHallM3a; TPUMEHATHh TPOU3BOJHYIO JIS HAXOXXICHHS HAWITY4IIEro
peuleHuss B NPUKJIAJAHBIX, B TOM YHUCJIE COLUAIBbHO-DKOHOMUYECKUX W

(u3MUecKUX 3aa4ax; HAXOAUTh IJIOMIAJAU U 00BEMBI GUTYP C TTOMOIIBIO




HUHTCTpalia; NPpUBOAUTL MPUMCPBI MATEMATUYCCKOTO MOACIUPOBAHUA C

moMoIIeio quddepeHInaTbHbIX YpaBHEHUN

YMeHue omepupoBaTh MOHATHSAMH: Tpaduk GyHKUUH, OOpaTHas
GbyHKIMsA, KOMIO3UIMs (DYyHKUWH, JTUHEWHas (QYHKIUS, KBaJpaTUYHAS
¢byHKIMS, paroHaibHast byHKUMS, CTETEeHHAas byHKIMS,
TPUTOHOMETpHUYECKHE (YHKIUH, OOpaTHbIE TPUTOHOMETPHUYECKUE
GbyHKIMU, TOKa3aTenbHas W Jorapugmuyeckas QYHKIUH, YMEHHE
CTpPOUTh Tpa@UKU H3YyYEHHBIX (DYHKUMH, BBINOJHSATH MPeoOpa3oBaHUs
rpadukoB GYHKUMH, HCIOJIB30BaTh I'padUKU JUIsl U3yYEHHS IPOLIECCOB U
3aBUCHUMOCTEH, MIPU PELICHUH 3aJad U3 JPYrHX y4eOHBbIX NMpPEAMETOB U
3a/1a4 U3 peajbHON JKU3HM; BbIpaxaTh (POpMyJlaMU 3aBUCHMOCTH MEXY
BEJIMYMHAMM; UCTIOIb30BaTh CBOMCTBA U TpaduKu PYHKUUN 715 pelIeHUs
ypaBHEHUH, HEpaBEHCTB W 3aJady C IapaMeTpaMu; H300pakaThb Ha
KOOPAMHATHOM MIJIOCKOCTH MHOYKECTBA PEIICHUI YPaBHEHUM, HEPABEHCTB

U UX CUCTEM

YMeHue pemarh TEKCTOBBIE 3aJjaud Pa3HbIX TUIOB (B TOM 4YHCIE Ha
MPOLIEHTHL, JOJIM U YacTH, Ha JBUXKEHHE, paboTy, CTOUMOCTh TOBAPOB U
yCIyT, HAJIOTH, 33J1a4d U3 00JIaCTH yIPaBICHUS INYHBIMU U CEMEHHBIMU
(mHaHCaMM); COCTaBIIATh BBIPAKEHMSI, YpaBHEHHUS, HEPABEHCTBA U UX
CUCTEMBbl IO YCJIOBHIO 3aJayd, HMCCIEA0BATh IOJYYEHHOE pELICHUE U
OIICHUBATh IMPABAONOJIOOHOCTh PE3YAbTATOB; YMEHHE MOJEINPOBAThH
pealibHbIE CUTyallUd Ha S3bIKE MATEeMaTHKH; COCTABIISITH BBIPAXKEHUS,
yYpaBHEHHUS, HEPAaBEHCTBA M MX CHUCTEMBl IO YCJIOBHIO 3a/layH,
UCCIIEJIOBaTh TIOCTPOCHHBIE MOJEIU C HCIOJIb30BAaHUEM arlapara

anreOpbl, UHTEPIPETUPOBATH MOTYUCHHBIN pe3ylIbTaT

YMeHue onepupoBaTh NOHATHAMU: cpeiHee apu(pMeTHUeCKoe, MEJHaHa,
HauOoJIbllIee U HAUMEHbILIee 3HaYeHUs, pa3Max, JUCIIepCusi, CTaHAapTHOE
OTKJIOHEHHE YHMCIIOBOTO HabOpa; yMEHUE U3BJIEKATh, MHTEPIIPETUPOBATD
UH(pOpMaLUIO, TPEJICTABICHHYIO B TaOIUIIaX, HA MarpaMmax, rpadukax,
OTpaXKarollyro CBOMCTBA pEaJIbHBIX MIPOLIECCOB U ABJIEHUH; NPEJCTABIIATh
UHPOpMALIMIO € TOMOINbIO TaONUIl W JMarpamM; HcCCIeloBaTh
CTaTUCTHYECKHE JIaHHBbIE, B TOM YHUCJIE C MPUMEHEHHEM IpadUuecKux
METO/JIOB U 3JIEKTPOHHBIX CPE/ICTB; I'paMueCcKH UCCIIeI0BaTh COBMECTHbIE
HAOJIOIGHUST C TIOMOINBIO JarpaMM pacCeMBaHHMs M JIMHEWHOM

perpeccuun




YMeHue OnepupoBaTh IOHATHUSAMM: CIy4alHBI ONBIT U CIIy4alHOE
COOBITHE, BEPOATHOCTh CIIYYaHOTO COOBITHS; yMEHHE BBIYHCIATDH
BEPOATHOCTh C HUCHOJb30BAHUEM TIpaUUeCKUX METOJIOB; MPUMEHSTH
(GopMyNBI CIOXKEHUSI U YMHOXXEHHS BEPOSTHOCTEH, (OPMYIy MOJHOM
BEpOSATHOCTH, hopMmyiy bepHymmm, komOuHaTOpHBIE (PAKTHI U HOPMYITHI;
OLICHUBAaTh BEPOSITHOCTH PEAJBHBIX COOBITUI; YMEHHE OIEPUPOBATH
HNOHSATUSIMU: CllydallHasi BEJIWYMHA, paCIpEesieHue BEpPOSTHOCTEM,
MaTeMaTH4eCKoe OXKUIAaHHWEe, AMUCIEPCHs U CTaHJapTHOE OTKIOHEHHE
CllydallHOM BENMYMHBI, (YHKUMU paclpelesieHuss U IJIOTHOCTH
PaBHOMEpPHOTO, TIOKA3aTeJIbHOIO M HOPMAJIBHOTO PACIPEICIICHUI;
YMEHHME HCIIOJIb30BaTh CBOMCTBA M3YYEHHBIX pACHpENeNeHUd IS
pelleHns 3a/la4y; 3HAKOMCTBO C MOHSTHUAMM: 3aKOH OOJBIIUX YHCED,
METO/Ibl BBIOOPOYHBIX MCCIEAOBAHUN; YMEHHE HPHUBOJIUTH MPHUMEPHI
MPOSIBJIEHUSI 3aKOHA OOJBIIUX YHCEN B MPHUPOJHBIX U OOIIECTBEHHBIX
SBJICHUSX; YMEHUE ONEPUPOBATH MOHATUSAMU: COUYETaHUE, IEPECTAaHOBKA,
YUCJIO COYETAaHWH, YUCIO TIEPEeCTaHOBOK; OMHOM HbIOTOHA, yMeHme
MPUMEHATh KOMOMHATOPHBIE (DAKThI U pacCyKACHUS AJIs pEIICHUs 3a/1a4;
OILICHUBATh BEPOSTHOCTH pealIbHBIX COOBITHIA; COCTaBIIATh

BEPOSITHOCTHYIO MOJIENIb M HHTEPIPETUPOBATH MOTYUECHHBIN pPe3yIbTaT

YMeHue omnepupoBaTh MOHATUSAMH: TOYKa, MpsMasi, IUIOCKOCTD,
IPOCTPAHCTBO, OTPE30K, Jyd4, BEJIWYMHA yrja, I[UJIOCKUA yrou,
NBYTPaHHBIA Yroj, TPEXIPaHHBIM yroy, CKpelIMBalolIuecs MpsMbIe,
NapajuieIbHOCTh U MEePHEHAUKYISIPHOCTh MPSAMBIX U TJIOCKOCTEH, yrou
MEXAY MPSMBIMH, YroJl MEXIy HPSIMOM U IJIOCKOCTBIO, YrOJl MEXIY
IUIOCKOCTSIMU, PACCTOSIHUE OT TOYKU JI0 TJIOCKOCTH, PACCTOSHUE MEXKIY
PSIMBIMHU, PACCTOSIHHE MEXAY IUIOCKOCTSIMH; YMEHHUE UCTIOIb30BaTh MpU
pellieHnn 3a7ad u3ydyeHHble (aKThl U TEOPEMBbI TUIAHUMETPHUH;, YMEHUE
OIICHUBAaTh pa3Mepbl OOBEKTOB OKPYXKAIOUIETO0 MHpPA; CTPOUTH
MaTe€MaTUYeCKHEe MOJENIHM C IOMOIIbI) T€OMETPHUUYECKHX MOHSATUH U

BCJIIMYHMH, PCIIAaTh CBA3aHHBIC C HUMU MPAKTUYCCKUC 3a]a9n
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YMeHue onepupoBaTh MOHATUSAMU: IJIOMIAAL (GUTYPBI, 00BEM (UTypHI,
MHOTOI'PaHHUK, PaBUJIbHBII MHOTOTPaHHUK, CEYEHHE MHOTOTPAHHMKA,
KyO, mapajuienenumnen, npusMma, NupaMmuaa, (GuUrypa U IMOBEPXHOCTb
BpallleHus, UWIMHAP, KOHYC, map, cdepa, miomanb chepsl, MIOMAab
MOBEPXHOCTU TNHUPAMU[BI, MPHU3MBI, KOHYCa, IHMIUHApA, 00bEM Kyoa,

IPSIMOYT'OJIBHOTO TapaJIICNICIIUIIENA, MUPaMUIbl, MPU3MBI, LUIMHIPA,




KOHYCa, I1apa, pa3BEPTKA ITOBEPXHOCTU, CEYECHMS KOHYCAa M LIWIMHJIPA,
NapajuleJIbHbIE OCH WIM OCHOBAHHUIO, CEYEHHUE IIapa, IUIOCKOCTD,
Kacaromasicsi cepbl, IWIMHApPA, KOHYCa; YMEHHE CTPOUTH CEUCHHE
MHOTOTpaHHHKA, N300pakaTh MHOTOTPAHHUKH, (PUTYPHI M TIOBEPXHOCTH
BpaLIEHUs, UX CEYEHUs, B TOM YHCJIE C IOMOILIBIO dJIEKTPOHHBIX CPENICTB;
YMEHHUE NMPUMEHATh CBOMCTBA T€OMETPHUYECKHX (PHUTYpP, CAMOCTOSTEIHHO
(dhopMynHpOBaTh ONpEACTICHUS U3ydaeMbIX (PUTYp, BBIIBUTATH THIIOTE3BI
O CBOMCTBax M IpHU3HAKaX reOMETpUYECKUX (Uryp, o0OOCHOBBIBaTh WU
OTpoBepraTh MUX; YMEHHE MPOBOJIUTH Kiaccudukanuio ¢Guryp 1o
pa3IMYHBIM TMpPU3HAKAM, BBINOJHATE HEOOXOAMMBIE JONOJHUTEIbHbIE

MOCTPOCHUS
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YMeHme OIICpHUPOBATH TMOHATHUAMU: JABWKCHUC B  IIPOCTPAHCTBE,
napajuIeNIbHBIA IEPEeHOC, CHMMETPHSI Ha IJIOCKOCTH W B TPOCTPAHCTBE,
MOBOPOT, TMpeoOpazoBaHuE MOAOOMS, MOAOOHBIE (UIYpBl; YMEHHE
pacrno3HaBaTh paBHblE€ U MOJOOHBIE (UTYpHI, B TOM YHUCIE B MPUPOJIE,
HCKYCCTBE, apXUTEKType; HCIO0JIb30BaTh I'€OMETPUUYECKHE OTHOIICHUS
MIPH PELIEHUH 3a]]a4; HAXOJUTh T€OMETPUUECKHE BETUUUHBI (JIJIMHA, YTO1,
TJI0IA b, 00BEM) MTPHU PEIICHUH 3a/1a4 U3 IPYruX y4eOHBIX MPEAMETOB U
W3 peaJlbHOM >KU3HU; YMEHHUE BBIUUCISATH F€OMETPUUYECKUE BETMUYUHBI
(nmuHa, yroj, momanb, 00bEM, IMJIOLIAAb MOBEPXHOCTH), HCIOJIB3YS
u3ydeHHble (OPMYNBI U METOJbI, B TOM YHCJE: IUIOMIAb MOBEPXHOCTH
nUpaMubl, TPU3MBL, KOHYyca, HWIMHIPA, TUomaab cdepsl; 00bEM Kyoda,
IPSAMOYTOJbHOTO TapajUieNienuea, MUPaMUbl, MPU3MbL, IWIXHADPA,

KOHYCa, m1apa; YMCHHUEC HAXOAUTb OTHOIICHHUE 00BEMOB HOI[O6HBIX (1)I/Il"yp
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YMeHue ONCpUPOBATH MOHATHAMU: IMIPAMOYI'OJIbHAA CUCTEMA KOOPAWUHAT,
BCKTOP, KOOPAWHATBI TOYKH, KOOPAUHATBI BCKTOP4, CyMMa BECKTOPOB,
IMPOU3BCACHUC BCKTOPAa Ha YHUCIIO, PA3JI0KCHHUC BCKTOpPa IIO 633H0y,
CKaJIIpHOC IMPOU3BCACHHUE, BCKTOPHOC TMPOU3ZBCACHUC, YIOJl MCKIAY
BCKTOpPaMU; YMCHHUC HUCIIOJIB30BATb BCKTOpHHﬁ 151 KOOp)IPIH&THLIfI METOJ
I PpeIICHUA TCOMECTPHUYCCKUX 3aJad W 3aJlad JpYrux y‘IC6HLIX

mpeaAMCcTOB

13

YmMmenue BLI6I/IpaTB MOAXOAAIIMI METoHd A pelIcHudA 3aa4vu;
NOHUMAHUC 3HAYUMOCTH MATCMATHKU B HU3YUYCHHU INPHUPOAHBIX U
O6IJ.I€CTBCHHLIX mnmponeccoB Hu HBHCHHﬁ; YMCHHUEC  pPaCllO3HABATb

MIPpOSABJIICHUC 3dKOHOB MATEMATUKKU B HCKYCCTBC, YMCHHC IIPUBOIAUTH




IIpUMEPBl  MATEMAaTUYECKUX OTKPBITMM POCCHUMCKOM H  MHUPOBOH

MAaTeMaTU4ECKOU HAYKH




HEPEYEHD 3JIEMEHTOB COAEP KAHUSA, ITIPOBEPAEMBIX HA EI'D

IO MATEMATHKE
Kon IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS
1 Yucna v BBIYKCICHUS
1.1 Hatypanbubie u nenbie yncia. [Ipu3Haku JeTMMOCTH LENbIX YUCelT
12 Pammonaneupie uncna. OOBIKHOBEHHBIE U JIECATUYHBIE JIPOOH, TMPOIEHTHI,
' 0eCKOHEUHBIEC IEPHUOTUIECKUE TPOOH
13 Apudmernueckuil KOpeHb HaTYpaJbHOU cTeneHu. JleicTBUs ¢ apupMeTHUECKUMU
' KOPHSIMU HATypaJIbHOW CTETICHN
14 CreneHp ¢ menbIM mokazateneM. CTermeHb C palMOHAIBHBIM ITOKa3aTelleM.
' CBolicTBa CTEIEHU
15 CuHyc, KOCHHYC WM TaHTEHC YHCIIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' ApKTaHTEHC YMCIIOBOTO apryMEeHTa
1.6 Jlorapudwm uncna. JlecaTuunbie ¥ HaTypaJbHBIC JOTaPHUPMBbI
JlelictButenbHple 4HuCIa. ApUPMETHYECKHE Olepalud ¢ JICUCTBUTEIHHBIMU
1.7 yucnamu. [lpuOnmx€HHble BBIYMCICHHS, MpaBWiIa OKPYIJVIEHUS, NPUKHUAKA H
OIICHKA Pe3yJIbTaTa BbIUHUCICHUM
1.8 [IpeoOpazoBaHue BeIpaKEHUN
1.9 KowmmnekcHsie yncna
2 VYpaBHEeHHS 1 HEPaBEHCTBA
2.1 enbie 1 1poOHO-paIIMOHATILHBIC YPaBHCHHUS
2.2 WppanmonansHble ypaBHEHUS
2.3 TpuronomeTrpuyeckue ypaBHEHH
2.4 [TokazarenbHbie U TorapudMUIecKre ypaBHEHUS
2.5 Lenblie u ApoOHO-paLlMOHANIbHBIE HEPABEHCTBA
2.6 HppannonaibHble HEpaBEHCTBA
2.7 [Toka3zaTenbHble U JOrapupMHUECKIE HEPABEHCTBA
2.8 Tpuronomerpruyeckue HepaBEeHCTBA
2.9 CucTeMbl 1 COBOKYITHOCTH YPaBHEHUH M HEPABEHCTB
2.10 YpaBHEHUs, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMu
211 Marpuia cucteMbl JMHEHHBIX ypaBHeHUN. OTpeenuTenb MaTpULlbl
3 OyHKIUY U TpapUKH




Oynknwms, crmocoOwl 3amanus GyHkuuu. ['paduk Gyaknuu. B3anmao oOparHbBIE

3 ¢bynkuuu. Yérneie n Heuétnele Gpynkuuu. [lepuoanueckue GyHKIIHA
OO6nacte ompeneneHUs W MHOXKECTBO 3HaueHWH ¢ynkumu. Hymn dyHxumu.
3.2 [IpoMexxyTku  3HAKOMOCTOSIHCTBA.  [IpOMEXYTKM MOHOTOHHOCTH  (DYyHKIWH.
' MakcuMymbl 1 MUHMMYMBI QyHKIuH. Hambosblee W HaumMeHbIIee 3HAUYCHHUE
(GyHKIMU Ha TPOMEXKYTKE
33 CrenenHasi (yHKIUS C HaTypalbHBIM M LEJNbIM IOKa3aTteneMm. EE cBoiicTBa u
' rpaduk. CoiicTBa u rpaduk KOpHsS N-0if creneHn
3.4 Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U IpapUKU
3.5 [TokazarenbHas u norapudmuueckas QyHKIUHU, UX CBOMCTBA U IrpaduKu
36 Touku paspbiBa. AcumnTotel rpapukoB ¢yHkuuil. CpoiicTBa (QyHKIUH,
' HETPEPHIBHBIX HA OTPE3KE
3.7 [TocnemoBaTeTbHOCTH, CIIOCOOBI 33aHUS TIOCIIEIOBATEIIEHOCTEH
3.8 ApudmeTrueckas u reoMmeTpudeckas mporpeccun. @opmMyna CII0KHBIX TPOIICHTOB
4 Hadana MmaTemMaTn4eckoro aHaiamsa
4.1 [IpousBomnas pynkuun. [Ipon3BoaHbIC 2TEMEHTAPHBIX (DYHKITHI
[IpuMeHeHre TPOM3BOJAHONW K HCCICAOBaHHMIO (YHKIIMA HAa MOHOTOHHOCTH H
4.2 aKkcTpeMyMbl. Haxoxienne HanOombIIero 1 HAaMMEHbIIETo 3HaYeHUsT (PYHKIIMU Ha
OTpe3Ke
4.3 [TepBooOpa3nas. MuTerpan
5 MHoecTBa U JIOTHKA
5.1 MHoOK€ecTBO, onepaluy HaJl MHOKecTBaMHU. J{lnarpammsl Diiepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTHCTHKA
6.1 OnucarenpHasi CTAaTUCTUKA
6.2 BepostHOCTB
6.3 Komb6unatopuka
7 Teometpust
7.1 @urypsl Ha MJIOCKOCTH
7.2 [IpsiMble U TUIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena u NOBEpXHOCTH BpALLICHUS
7.5 KoopauHaTsl 1 BEKTOPEI




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI1S1 YYEHUKA

* Maremaruka. ['eometpus; 10 kiacc. yrinyoiaennoe ooydenue Mepansak A.l'.,
Homuposckuii I.A., ITomsaxos B.M.; nox penakuueit [logonsckoro B.E.
OO611ecTBO C OTPAaHUYCHHON OTBETCTBEHHOCThIO M3AaTenbCKuil IIEHTP
«BEHTAHA-T'PA®»; Axiinonepuoe obiiectBo «M3aaTenbcTBO
«IIpocsemienue»

» Martemaruka. ['eometpust; 11 kinacc. yrimyonenHoe oo0ydenue Mepamsik A.T.,
Homuposckuii [.A., Ilonakos B.M.; nox peaakuueii [Togonsckoro B.E.
OO611ecTBO ¢ OTPaHUYEHHON OTBETCTBEHHOCTHIO M3aaTeNnbCKuil IEHTP
«BEHTAHA-T'PA®y; AkninonepHoe obmectBo «M3aaTenbcTBo

«HpOCBGHIGHI/IG»

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA
HNunaktnueckue Marepuansl. 'eometpus. 10-11 kinaccel. ba3oBblii n

yrayonenusiid yposau. 2021 b.I'.3uB.

HUPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HMHTEPHET

1. bubnuoteka I{OK https://m.edsoo.ru/

2. https://uchitelya.com/matematika/

3. https://resh.edu.ru/
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