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HOACHUTEJIBHASA 3AIIMCKA

I'eometpust siBasieTcss OJHUM M3 0a30BBIX KYpPCOB Ha YpPOBHE CPEIHEro
oOmero oOpa3zoBaHusl, TaK Kak 00eCIeYMBaET BO3MOKHOCTh U3yUY€HHUS AUCIUIUINH
€CTECTBEHHO-HAYYHOM HAIIPABICHHOCTH M MPEIMETOB TyMAaHHUTAPHOI'O IIMKJIA.
[lockonbKy  JOrMYeckoe  MbllieHue,  (GopMHpyeMoe  MpU  U3YUCHHUH
oOy4YaromMUMHCS TMOHATHUHUHBIX OCHOB T'€OMETPUHU, IIPHU JTOKA3aTEIbCTBE TEOPEM U
ITIOCTPOCHHUH LIETOYKHU JIOTUYECKUX YTBEPKICHHUM MPU PELICHUH N€OMETPUUECKUX
3aJa4, YMEHHE BBIIBUIaTb W ONPOBEpPraTb THUIIOTE3BI HEMOCPEICTBEHHO
UCITOJIB3YIOTCSl TIPU PELICHUM 33Ja4 €CTECTBEHHO-HAYYHOr'O IMKJIA, B YACTHOCTHU
dbu3nUecKux 3aaad.

Llens ocBoeHust mporpaMMmel yueOHOro kypcea «I'eomeTpus» Ha yriyO0iaEHHOM
YpOBHE — pa3BUTHE WHIWBHUIYAIbHBIX CHOCOOHOCTEH O0OyYalolmuxcs Mpu
U3YYeHUH T'€OMETPHUH, KaK COCTaBJISIONIEH MpeaMeTHON obnactu «MaTtemaTuka u
uHpopMaTuka»  uyepe3  oOecredeHHe  BO3MOXKHOCTH  NPUOOpETeHHs |
UCIIONIb30BaHUs Oosee TriayOOKMX TE€OMETPUYECKHMX 3HAaHUW U JIeWCTBH,
cnenupUYHBIX T€OMETPUH, U HEOOXOIUMBIX JUIsl YCIIEITHOTO NpodheCCUOHATBHOTO
o0pa3oBaHus, CBSI3aHHOTO C UCIIOJb30BAHUEM MATEMATUKH.

[IpuoputeTHpIMH 3a7auyaMu Kypca TE€OMETPUM Ha YINIyOJEHHOM YpPOBHE,
pacIIupsIIOIIMMU U YCUIUBAIOUIMMH Kypc 0a30BOTO YPOBHSI, SIBJISIOTCS:

pacIIMpeHne MPEACTABICHUS O T€OMETPUM KaK 4acTH MHUPOBOM KYJIbTYpPHI U
(opMupOBaHUE OCO3HAHUS B3aUMOCBSI3U F€OMETPUH C OKPYKAIOIIUM MUPOM;

(opMupOBaHUE NPEACTABICHUS O IMPOCTPAHCTBEHHBIX (Urypax Kak o
BXHEHIIMX MAaTEMaTUYECKUX MOJENAX, IO3BOJSAIOIIMX OINUCHIBaTh W HU3y4aTh
pa3HbIE SABICHUS OKPY>KAIOIIET0 MUpPA, 3HAHHUE IMOHATUWHOTO arapara 1o pa3jaeiny
«CtepeoMeTpus» yueOHOro Kypca reOMETpuH;

(¢opmMupoBaHue  yMeHMs = BJaJ€Th  OCHOBHBIMH  MOHATHSIMH O
IPOCTPAHCTBEHHBIX (UI'ypax M HMX OCHOBHBIMU CBOICTBaMM, 3HAHHE TEOPEM,
GopMynT M yMEHHE HX NPUMEHSATh, YMEHHUS JOKa3blBaTh TEOPEMbl M HaXOAUTH
HECTaHJIapTHbIE CTIOCOOBI pEeIICHHUs 3a/1aY;

(GopMupoBaHUE YMEHHS paclo3HaBaTh HA YEPTEKax, MOJEISIX U B PEAIbHOM
MHpE MHOTOTPAHHMKM M TeEJa BpalleHUs, KOHCTPYHPOBAaTh TIE€OMETPHUUYECKHE
MOJENH;

(GopMupoBaHUE MOHUMAHUS BO3MOXKHOCTH aKCMOMATUYECKOTO IOCTPOCHHS
MaTeMaTHUYECKUX TEeOopuid, (popMHpoBaHME MOHMMAHHUSA POJU AKCMOMATHUKH TPHU
MIPOBEJICHUY PACCYKICHUM;

dopMupoBaHuEe yMEHHUS BIAJETh METOAAMH JIOKa3aTeJbCTB U AJTOPUTMOB
pELIeHMs, YMEHHUSI WX HPUMEHSTh, MPOBOJAUTH JIOKa3aTEJIbHbIE PACCYKICHUS B
XOJI€ peuIeHNsl CTEPEOMETPUYECKUX 3a/1a4 1 3a1a4 C PAKTUYECKUM COJIEPKaAHUEM,
(opMHpOBaHME MPEACTABICHHS O HEOOXOJMMOCTHM  JOKAa3aTeIbCTB  IMpHU



000CHOBaHMHM MaTEMATUICCKUX YTBEPKICHUN U POJIM aKCHOMATHUKH B TTPOBEICHHUH
JIEAYKTUBHBIX PACCYXKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTEIUICKTYaJIbHBIX H  TBOPYECKUX
crocoOHOCTeM 00yJarommXcs, MO3HABATEIbHON aKTUBHOCTH, MCCIIEIOBATEIbCKUX
YMEHHH, KpUTHYHOCTH MBIIUICHUS, HHTEpECca K N3yUYECHUIO T€OMETPHH;

dbopmupoBaHue (HYHKIIMOHATBLHOW TPaAaMOTHOCTH, PEJICBAHTHOW T'€OMETPHU:
YMCHHS PACIO3HABATh MPOSBICHUS TEOMETPUYCCKUX IIOHSATHH, OOBEKTOB W
3aKOHOMEPHOCTEH B PCAIbHBIX JKM3HEHHBIX CUTYalMSIX W MPU U3YYCHUHU JIPYTUX
y4eOHBIX MPEAMETOB, TMPOSIBJICHUS  3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICTUPOBAHMS PEATBHBIX CHUTYaIlUd, HMCCIICIOBAHUS TIOCTPOCHHBIX MOJICIICH,
WHTEPIIPETAIIUU TIOJYYCHHBIX PE3YyIbTaTOB.

OCHOBHBIMH COJICpXKATEIBHBIMH JTUHUSAMU ydeOHOTO Kypca «I['eoMeTpus» B
10-11 xmaccax sBusaroTCsa: «lIpsAsMble W IUIOCKOCTH B TIPOCTPAHCTBE,
«MHororpanHukn», «Tema  BpameHus», «BekTopel W  KOOpPAMHATH B
POCTPAHCTBEY, «J[BMKCHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo ®PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
NOHSTHSIMUY», PEICBAHTHBIMM T'€OMETPUM Ha YIIIYOJIEHHOM ypOBHE OOYYCHHS B
10-11 xmaccax, OTHOCHUTCS KO BCEM COZCPKAaTEIbHBIM JUHUSAM y4eOHOTO Kypca, a
dbopMHUpOBaHUE  JIOTUYECKMX YMEHHMM  pachpelessieTcss He  TOJBKO  TI0
coJiep KaTeNIbHbIM JIMHUSIM, HO | 10 rogaMm oOyudenus. Coaepikanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTam ocBoeHusi denepanbHoli padoueit
IPOrpaMMBbl, PACTPEIEIEHHBIM O ToJaM OOY4YeHUs, CTPYKTYPHUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, TPUHIIMITHAILHBIM BOPOCaM O0yUYaroIIuecs
oOpamaiuch HEOJHOKPATHO. JTO  TMO3BOJSIET OPraHU30BaTh  OBJAJCHUE
Tr€OMETPUUYECCKUMU MOHSATUSMU U HABBIKAMU MOCIIEIOBATENIBHO U MOCTYIATEIBHO, C
cOOJII0/IEHNEM TPUHIIUAIIA TIPEEMCTBEHHOCTH, @ HOBBIC 3HAHMSI BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUUECKUX MPECTaBICHUN 00Yy4alOUIUXCsl, PACIIUPSSL U YIIIyOIss
e€, o0pa3ys MpOYHbIE MHOYKECTBEHHBIC CBSI3H.

[lepexon kK U3y4eHUIO TEOMETPUU HA YIITyOJIEHHOM YPOBHE MO3BOJISCT:

co3gath ycnmoBus qns  guddepeHnnanuu  O0ydeHUs,  MOCTPOCHUS
WHIUBUIYATbHBIX ~ 00pa3oBaTEbHBIX MpOrpamMM, O0OecmeunuTh yriayOn€HHOe
M3y4YeHHE T€OMETPHH KaK COCTaBJISIONIEH yaeOHOTo mpenmera «MaTemaTikay;

MOJITOTOBUTHh OOYYAIOIMIUXCS K TMPOJODKCHUIO HW3YYCHUS MaTEMaTHUKH C
yaéToM BBIOOpa Oymymiel mpodeccuu, obecrnednBas MPEEMCTBEHHOCTh MEXKITY
o01uM 1 IpoeccHoHaIbHBIM 00pa30BaHUEM.

Ha wu3yuenme ydeOHOro kypca «l'eomerpus» Ha YriayOJE€HHOM YpOBHE
orBogutcs 204 gaca: B 10 ximacce — 102 gaca (3 gaca B Henemo), B 11 kmacce — 68
4yacoB (2 yaca B HEJIEJIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

IIpsiMble ¥ MJIOCKOCTH B MPOCTPAHCTBE

OcCHOBHBIE  TOHSATHS ~ CTEepeoMeTpuu. Touka, TpsMasi, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHMOMAaTUYECKOM TIOCTPOCHHHM CTEPEOMETPHUHU:
aKCHOMBI CTEPEOMETPUH U CIAEACTBUS U3 HUX.

B3aumHoe pacrnonoxeHue NOpsMbIX B IPOCTPAHCTBE: IEpECEKarolurecs,
napajulesibHble M CKpeluBalomuecss mnpsiMble. [Ipu3Haku CKpeluBarOIIMXCs
npsiMbIX. [lapaniaenbHOCTh NPSAMBIX U IUIOCKOCTEN B IPOCTPAHCTBE: MapalieIbHbIe
psIMbIE€ B POCTPAHCTBE, MapaLIEIbHOCTh TPEX MPSIMBIX, NapaUICIbHOCTh MPSIMOM
u 1iockoctu. [lapannenbHoe W IEHTpalbHOE NPOEKTHUPOBAHUE, H300paKeHHE
¢uryp. OcCHOBHbBIE CBOWICTBa MapajuIeIbHOIO NpoeKTHupoBaHus. M3o0pakeHue
buryp B mapasuienbHON MPOEKIUHU. YTIBI C COHANPABICHHBIMH CTOPOHAMHU, YTOJ
MEXIy MPSMBIMU B MpocTpaHCcTBe. [lapanienbHOCTh MIIOCKOCTEH: MapaieabHble
IUIOCKOCTH, CBOICTBa napajieIbHbIX IUIOCKOCTEH. [Ipocreiimue
NPOCTPAHCTBEHHbIE (DUTypbl Ha IJIOCKOCTH: TETpadlp, Mapajuielenunes,
MOCTPOCHHE CEUEHUH.

[lepnieHAUKYIAPHOCTh MPSIMON U TJIOCKOCTH: MEPIEHIUKYISIPHBIE TIPSIMBIEC B
IPOCTPAHCTBE, MpPSMbIE TMapayieNbHble W TMEPHEeHIUKYISIPHbIE K IUIOCKOCTH,
NpU3HAK TMEPIEeHIUKYISIPHOCTH TPSMOM M IUIOCKOCTH, TeopeMa O MpsMoil

NEPIEeHIUKYISPHOM MJIOCKOCTH. OproroHanapHOE POEKTHUPOBAHUE.
[lepnieHAUKYNIAp W HAKIOHHBIE: PACCTOSTHUE OT TOYKU IO TIOCKOCTH, PACCTOSHUE
OT TpsMOM 1O  IUIOCKOCTH,  TpoeKmus  Qurypsl Ha  IJIOCKOCTb.

[leprieHAUKYISIPHOCT  IUIOCKOCTEW: NPU3HAK  NEPIECHAUKYJISIPHOCTH  JBYX
mIockocTen. Teopema 0 TpEX MEPIECHAUKYISAPAX.

Yriael B MPOCTPAHCTBE: YIrOJl MEXKIY NPSAMOW M IUIOCKOCTBIO, ABYIPAaHHBIN
YTOJI, JINHEWHBIM yTOJl ABYTPAHHOTO yria. TpEXrpaHHBII U MHOTOTPAHHBIE YIJIBL.
CBoiicTBa IUIOCKMX YIVIOB MHOrorpaHHoro yria. CBoilcTBa IUIOCKUX H
JBYIPaHHBIX YIJIOB TPEXTPAHHOIO yrua. TeopeMbl KOCUMHYCOB M CHUHYCOB JUIA
TPEXTPAHHOTO yIJIa.

MHoOrorpaHHuKH

Buael MHOrorpaHHuUKOB, pa3BEpTKa MHOrorpaHHuka. [lpusma: n-yrosbHas
npu3Ma, IpsiMasi ¥ HaKJIOHHAS TTPU3MBbI, OOKOBAsi M MOJTHAS TTOBEPXHOCTH MPU3MBI.
[Tapamnenenunen, nOPSAMOYIOJbHBIM — MapajuleNIeNUIIEl W €ro  CBOWCTBA.
Kparuaiiiiue mnyTd Ha TOBEPXHOCTHM MHOTOrpaHHuKa. Teopema Diinepa.
IIpoctpanctBennas teopema Iludaropa. Ilupammpa: n-yronapHas mnupamMuja,
npaBuiibHasE W yceu€HHas nupamuabl. CBoiicTBa péOep U OOKOBBIX TI'paHel
MPaBWIBHOM nupaMuibl. [IpaBUIbHBIE MHOTOTPAaHHUKM: NMPABWJIBHAS NOpU3Ma U



[IpaBWIbHAs IHUpPAaMUIA, [paBUJIbHAsA TPEYroJibHAas NHUpaMUa W IPABUIIBHBIN
TeTpa’ap, KyO. IlpeacrtaBieHue O MNpaBWIBHBIX MHOTOIPAaHHUKAaX: OKTajp,
JOAEKadAp U UKOCADIP.

BblunciieHne 31€MEHTOB MHOTOIPAHHHMKOB: pé&Opa, JIuaroHaiad, YIJIbI.
[Inomaas OOKOBOM MOBEPXHOCTM M TIOJHON MOBEPXHOCTH MPSMOW MPU3MBI,
IUIOAJAbh OCHOBaHUW, TeopeMa O OOKOBOM MOBEPXHOCTH MPSAMOU MPU3MBI.
[Inomaasr OOKOBOM MOBEPXHOCTH M MOBEPXHOCTU MPABUIBHOM MHUPAMMIIbI,
Teopema O IUIOLIAAN YCEUEHHOU MTUPAMU/IBI.

CummMmeTpuss B TOPOCTPAHCTBE. DJIEMEHTBl CHMMETPUM  IMPABHIBHBIX
MHOTOrpaHHUKOB. CHMMETpuss B NPABWJIBHOM MHOTOIPDAHHUKE: CUMMETPUS
napajulesenuneaa, CUMMETPUS NPAaBUJIBHBIX IIPU3M, CUMMETPHUS NPAaBUIbLHOMU
IAPAMUIBI.

BekTopsI M1 KOOPAUHATHI B IPOCTPAHCTBE

[ToHATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOp, JIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOpPbl KOJUIMHEApHbIC, COHAIIPABJIICHHbIE U  IPOTUBOIIOJIOXKHO
HaIlpaBJICHHbIE BEKTOPBI. PaBEHCTBO BEKTOPOB. [IeHCTBUs ¢ BEKTOpPAMU: CIOKEHUE
Y BBIUUTAaHUE BEKTOPOB, CYMMa HECKOJBKHUX BEKTOPOB, YMHOXXEHHME BEKTOpa Ha
yucio. CBOMCTBA CIIOXKEHUSI BEKTOPOB. CBOMCTBA YMHOKEHHSI BEKTOPA HA YUCIIO.
IlonsTHEe KOMILIAaHApHBIE 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
KOOpAMHATaMU TOYEK. YTOJN MexXay BeKkropamu. CKalsIpHOE NPOU3BEICHUE
BEKTOPOB.

11 KIJACC

TeJsia BpameHus

[loHATHA: UWIMHAPUYECKAsT IMOBEPXHOCTh, KOHHUYECKAash IMOBEPXHOCTH,
chepuueckasi TMOBEPXHOCTb, oOOpasylonue moBepxHocTed. Tenma BpamieHus:
MWINHAP, KOHYC, YCEUYE€HHBIA KOHYC, cdepa, map. Bzaummuoe pacmonoxeHue
chepsl M TUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3oOpaxeHue Ten
BpalieHusl Ha TIockocTu. Pa3Béprka nunuuapa U KoHyca. Cummerpusi chepsl u
mapa.

O6béMm. OcHoBHBIE CBoOiicTBAa 00BEMOB Ten. Teopema 00 00bEMe
MPSMOYTOJILHOTO Tapajuienenurena u cieactBus u3 He€. OObEM mpsiMoil U
HAKJIOHHOW TPHU3MBI, IIWIMHJpA, TUPAaMUIbl U KoHyca. O0BEM mapa M mapoBOTO
CerMeHTa.

KoMOuHanuy Tem BpamieHuss ¥ MHOTOTpaHHWKOB. [Ipw3ma, BmucaHHas B
MWINHAP, OMHCAaHHAs OKoJo unwiauHApa. Ilepecedyenme cdepbl u mapa c
miockocThio. Kacanme mrapa m cdepsl mwiockocTeio. [loHSATHE MHOTOTpaHHHWKA,



OMHMCAHHOTO OKOJO c(depbl, cdepbl, BIUCAHHON B MHOTOIPAaHHUK WA TEJO
BpaleHUS.

[Tnomans MOBEPXHOCTH IWIMHApPA, KOHYCA, IJIOMaAb chepbl U e€ 4JacTei.
[TogoOue B mpocTtpancTBe. OTHOIIEHHWE OOBEMOB, IUIOMIAACH MMOBEPXHOCTEHN
nonoOHeIx (uryp. IlpeoOpazoBanue nogoOus, romorteTus. Pemienue 3amauy Ha
IJIOCKOCTHU € UCIOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnit MHOTOTPaHHUKOB U TEJI BpaIlleHUs: CEUCHUS IMIHMHAPA
(mapayiyieIbHO Y MEPIEeHIUKYJSIPHO OCH), CEUeHHMs KOoHyca (TMapasuliesibHbIC
OCHOBAHUIO U TPOXOJSLIUE Yepe3 BEPIIUHY), CEUCHHUS 111apa, METOAbI TOCTPOCHHUS
CEUYECHMI: METOJI CJIE/IOB, METOJ] BHYTPEHHETO MPOEKTUPOBAHUS, METO/ MEepeHoca
CEKYILEeH MIOCKOCTH.

BexTopbl U KOOPAMHATHI B MPOCTPAHCTBE

Bektopel B mpocTtpancTtBe. Omepanuu Haj BeKkTopaMu. BekTopHoe
yMHOXeHUE BEKTOpoB. CBOMCTBA BEKTOPHOTO YMHOXEHUs. [IpsimoyronbpHas
cucTemMa KoopJuHat B nmpoctpaHcTBe. Koopaunarel BekTopa. Paznoxenue BekTopa
no 0Oa3ucy. KoopIMHATHO-BEKTOPHBIM METOJ MPHU PEIICHUH TEeOMETPUUYECKUX
3a/ay.

J{BHKeHUs] B IPOCTPAHCTBE

JBuxenus: npoctpancrBa. OtobpaxkeHus. JIBUKEHUS W PaBEHCTBO (QUTYD.
OO6mue cBoiicTBa JABWKEHWH. Buasl JBWXKEHUH: TapaulelbHBIA TEPEHOC,
[IEHTpajbHAsl CUMMETpPHS, 3€pKalbHAas CUMMETpPHUS, MOBOPOT BOKPYT MPSIMO.
[Ipeobpazosanus noxodus. [Ipsmas u chepa Ditnepa.



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

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpaskaaHcKkoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTD IPakKAAHCKOM MO3UIIMU 00YyYaIOIIEeTOCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHMCKOro  oOIecTBa,  MPEJCTaBICHHE O
MaTeMaTHYECKUX OCHOBaX (DYHKIIMOHHPOBAHUS DPA3IUYHBIX CTPYKTYp, SIBICHUH,
npoleayp TpaxJaHCKoro oOmiecTBa (BBIOOPHI, OMPOCHI W JPYroe), YMEHHE
B3aUMOJICICTBOBATh C COLMAJIBHBIMHU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYyHKIMSIMU U Ha3HAYCHUEM,;

2) naTpuoTH4YeCcKoe BOCIUTAHHE:

c(hOpMUPOBAHHOCTh POCCUICKON T'pakTaHCKOW HUJEHTUYHOCTH, YBOKCHUS K
MPOIIJIOMY M HACTOSIIIEMY POCCHUMCKON MaTeMaTHKH, IIEHHOCTHOE OTHOIIEHUE K
JOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHYECKOM IIKOJIBI,
UCIIOJIb30BaHUE JTUX JOCTI)KCHUH B JPYrMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMHUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHME JYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHMS, STUYECKOrO0 MOBEIAEHHUS, CBA3AHHOIO C NMPAKTUYECKUM
OPUMEHEHHEM JIOCTW)KEHHM HAayKh U JEATEIbHOCTBIO YYEHOIO, OCO3HAaHHE
JUYHOTO BKJIa/Ia B MIOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

ACTETUYECKOE OTHOIIEHHE K MHpPY, BKJIIOYAsl SCTETUKY MATEeMaTUYECKHX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3aj7a4, PEIICHUH, PacCyKICHHH, BOCIIPUUMUYHUBOCTh
K MAaTEMaTUYECKUM acleKTaM Pa3uyHbIX BUJAOB UCKYCCTBA;

5) pusnyeckoe BocnUTaAHME:

chOpMHPOBAHHOCTh yMEHHS NPHUMEHSAThH MaTeMaTH4YeCKWE 3HAHUS B
WHTEpEcax 3/I0pOBOro 1 06€30MacHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pOBbIO (3I0POBOE THUTAaHHE, COAUTAHCHUPOBAHHBIM PEKHM 3aHATHH H
OTIbIXa, pETyJsipHasi Gu3HUecKas akKTUBHOCTD), (PHU3NYECKOE COBEPIICHCTBOBAHHE
MIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TpyaoBoe BocniuTaHMe:

TOTOBHOCTh K TPYAY, OCO3HAHME LIEHHOCTU TPYJOIIO0Us, HHTEpeC K
paznuuyHbIM  chepaM  MPOQPECCHOHATBLHON  JCSITEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW W €€ NPWIOKEHUSIMHU, YMEHHE COBEpIlIaThb OCO3HAHHBIA BBIOOP
Oynymeit mnpodeccun U peann3oBbIBATHL COOCTBEHHBIC >KU3HEHHbBIC IIJIAHBI,
FOTOBHOCTh M CIIOCOOHOCTP K  MaTeMaTHYeCKoMy  OOpa30BaHUIO U



CaMOOOpa30BaHUIO HA NPOTSHKEHUU BCEU JKU3HM, TOTOBHOCTH K AaKTHUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a]1a4y MaTeMaTUYeCKON HAMPaBJICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(hOpMUPOBAHHOCTb  AKOJOTHMYECKOW KyJIbTYpbl, TOHUMAHUE BIUSHUSA
COIMATbHO-2KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOIHON U COIMATILHOMN
Cpelbl, OCO3HaHUE II100AIBHOTO XapaKkTepa 3KOJIOTHYeCKUX MpoOIeM, OpUCHTAIUS
Ha TPUMEHEHHE MaTEMAaTHMYEeCKUX 3HAaHWM JIg pelieHusl 3a7ad B 00JacTu
OKpY’)Karolel cpenpl, MIAaHUPOBAHHE IIOCTYNMKOB W OLEHKH HMX BO3MOXKHBIX
MOCJICICTBUH JJIsl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUs HAayKH U  OOIIECTBEHHOW  MPAKTHUKW, I[MOHUMaHUE
MaTeMaTHYEeCKOM HayKu Kak cdepbl YeJIOBEHYECKOW eSITeIIbHOCTH, ATaloB ¢
Pa3BUTUA W 3HAYMMOCTH JUISI Pa3BUTHS I[MBUJIM3AIMH, OBJIAJCHUE S3BIKOM
MaTeMaTHKA M MaTeMaTHYEeCKOW KyJIbTYpOH KaK CpEJICTBOM IIO3HAHUS MUPA,
TOTOBHOCTh OCYIIECTBJISITH TPOCKTHYIO M HCCIEIOBATEIBCKYIO JICSATEIHHOCTh
WHJIMBU]IYaJIbHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/IbHBbIC YHHMBEpPCAJIbHBIE Y4eOHbIC JeHCTBHS

ba3zoBble ornueckue AeMcTBUA:

BBISIBIIATH U XAPAaKTEPU30BATh CYUIECTBEHHBIE MPU3HAKA MaTeMaTHYECKHX
OOBEKTOB, TMOHATHIA, OTHONICHUH MEXIy MOHATUSAMU, (OPMYIUPOBATH
OTIpEJICIICHHS] TIOHSATUM, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAIIH,
OCHOBaHHUSA 7151 0000IIEHNs U CPABHEHUS, KPUTEPHUH MPOBOJAUMOTO aHAIN3A;

BOCIIpUHMMATh,  (OPMYJIMPOBATH W  MPeoOpa3OBHIBATH  CYKICHUSA:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, €IMHUYHBIC, YACTHBIC U 00IIIHE, YCIOBHBIC,

BBISIBJIATH MAaTEMATUUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIOMEHUSIX U YTBEPKACHUSIX, MpEIaraTb KpUTCPUU IS
BBIBJICHHS 3aKOHOMEPHOCTEN U NPOTUBOPEUN;

JenaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JACAYKTUBHBIX U
WHIYKTUBHBIX YMO3AKIIOUEHHH, YMO3AKIIOUEHUI IO aHAJIOTUH;

MPOBOJIUTH CAMOCTOSTENILHO J10Ka3aTeNbCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT MPOTHUBHOTO), BEICTPAUBATH apryMEHTAIMIO, IPUBOJUTH NPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BHIBOJIBI;

BbIOMpaTh cmoco® pemeHus y4eOHOM 3amauu  (CpaBHUBATHh HECKOJIBKO
BAPDUAHTOB  PEIICHUS, BbIOMpaTh  Haubojee MOAXOMSAUUMUA € YYETOM
CaMOCTOSITEJIbHO BBIJICJICHHBIX KPUTEPUEB).

Ba3oBble ucciienoBarebckue 1eicTBHS:



UCII0JI30BaTh BOIPOCHl KakK MCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHMS,
(GopMynrpoBaTh  BONPOCHI,  (PUKCUpYIOIIME  MPOTUBOpEYHE,  MpodIeMy,
yCTaHaBIMBaTh MCKOMOE U JAaHHOE, (hOPMHUPOBATH TUIOTE3Yy, apryMEHTHUPOBATh
CBOIO MTO3ULIMIO, MHEHHE;

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

CaMOCTOSITETLHO (OPMYJIMPOBATH OOOOIIEHUS U BBIBOJBI IO pPE3yjbTaTaM
OPOBENEHHOTO  HAOIOJEHUs, MCCIENOBAaHUSA, OLEHHUBATh  JOCTOBEPHOCTH
NOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IEHU;

IPOrHO3UPOBATh BO3MOXKHOE pAa3BUTHE IIpoliecca, a TakKe BbIIBUIAThH
IPENONIOKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBUSX.

Pab6ora ¢ undgopmaumeii:

BBISBJIATH AePUIUTH MHDOpMAIUU, NaHHBIX, HEOOXOMAUMBIX JJId OTBETa Ha
BOMPOC U JIJIs PEIICHUS 3a]1a4H;

BbIOMpaTh MH(OPMAIUIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHATU3UPOBATh,
CUCTEMaTU3UPOBaTh U HMHTEPIPETUPOBATH MH(POPMALMIO PA3TUYHBIX BHUJIOB H
dbopm npencTaBICHU;

CTPYKTYpPHpPOBaTh MH(POpPMALMIO, MPEJACTABIATh €€ B pa3IUYHBIX (opMax,
WLUTIOCTPUPOBATH TpadUyECKU;

OLICHUBATh HaAEKHOCTh uHbOpMAITIH 1o CaMOCTOSITEIILHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBeEpPCAJIbHbIE YUeOHbIE IeCTBUS

OO01menue:

BOCIIPUHUMATH U (POPMYJIHUPOBATH CYKJICHUS B COOTBETCTBHH C YCIOBUSIMH U
HEIIMHA OOIIEHUsS, SCHO, TOYHO, IPaMOTHO BBIPAXKaThb CBOIO TOYKY 3pPEHHUS B
YCTHBIX M THMCBMEHHBIX TEKCTaX, JaBaTh IMOSICHEHMs IO XOJy PEIICHUsS 3aJayH,
KOMMEHTHPOBATH MOJIYUYCHHBIN PEe3yJbTarT;

B XOJI¢ OOCYXKJICHHsI 3aJlaBaTh BOMPOCHI IO CYIIECTBY OOCYXKIAaeMOW TEMHI,
mpoOJIeMBl, pelIacMoi 3ajadd, BBICKA3bIBATh HJEH, HAIlCJICHHBIE Ha ITOHMCK
pEIIeHUs, COTMOCTAaBISATh CBOU CYXKJICHUA C CYXICHUSIMU JAPYTUX YYaCTHHUKOB
nyanora, oOHapyXMBaTh Pa3jIWyuMde U CXOJICTBO IO3HUIIUM, B KOPPEKTHOH (opme
(dbopMyITHpPOBATh Pa3HOTIACHS, CBOM BO3PAKCHHUSI;

MIPEJCTABIATh PE3YJAbTAaThl PEIICHUS 3a/laud, SKCIIEPUMEHTA, HWCCIICI0OBaHNUs,
MIPOCKTa, CaMOCTOSITEILHO BBIOMpATh (OopMAT BBICTYIUICHUS C Y4ETOM 3a1ad
MpE3eHTAIIMU U OCOOEHHOCTEHN ayIuTOPHH.

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC yqeﬁﬂme I[eﬁCTBHH
CaMoopraHmaunﬂ:



COCTaBJISITh IJIaH, AITOPUTM PEIICHUS 3a/1aud, BEIOMPATh CIOCOO PEIICHUs C
Y4ETOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTUPOBATh
1 KOPPEKTUPOBATh BApUAHTHI PELIEHUH C YYETOM HOBOM MH(OPMAIIIH.

CaMOKOHTPOJIb, 3MOIMOHAIbHBIN HHTEJJIEKT:

BJIAJIETh  HABBIKAMHU  [O3HABATEJIbHOM  peduiekcuu Kak  OCO3HaHUs
COBEpIIAEMbIX JCHCTBUM M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJbTAaTOB, BIAACTh
crocobamMu CaMOIPOBEPKH, CAMOKOHTPOJISI TIpollecca M pe3ysibTata pelieHus
MaTeMaTHYECKOM 3a7a4u;

NpEeABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYThH MPU PEIICHUM 3aJ1auH,
BHOCUTb KOPPEKTHUBHI B JEATECILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIHCTB, JAHHBIX,
HaWJIEHHBIX OIIUOOK, BHISIBICHHBIX TPYAHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTAaTa I[N U YCIOBUSIM, OOBSICHATh MPUYUHBI
JOCTHXKEHUSI WJIM HEJOCTHXKEHUSI pe3yJbTaTOB AESATEILHOCTH, HAXOAUThH OIIUOKY,
J1aBaTh OLICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHasI 1eSITEJIbHOCTD:

MOHUMATh U MCTOJIb30BaTh MPEUMYIECTBA KOMAHJIHOW W WHIWBHUIYaTbHOU
paboThl TMpU peHieHWH YYeOHBIX 3aJad, NPUHUMATh IIeJIb COBMECTHOMU
NeATeNIbHOCTH, TJIAHUPOBATh OPraHU3AIMI0O COBMECTHON pPabOThHI, pacmpeacisiTh
BUIBl paboOT, JOroBapuBaThCs, OOCYXIaTh TWpoOLECC U pe3yiabTaT paloTHl,
0000111aTh MHEHUS HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBHIX (opMax paboThl (0O0CYXIeHHs, 0OMEH MHEHH,
«MO3TOBbI€ IITYpPMb» W WHBIE), BBINOJHATH CBOIO YacTh pabOThl W
KOOPJIMHUPOBATh CBOW JEWCTBUSA C JAPYTMMH 4YI€HaMU KOMaH[bl, OLICHUBATh
KayeCTBO CBOETO BKJIa/Ja B OOIIMI MPOAYKT MO KPUTEPHUSM, CPOPMYIUPOBAHHBIM
Y4aCTHUKAMU B3aUMOJECHCTBHSI.

INPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kiacca o0yJaronuiics HayquTCs:

e CBOOOJIHO OIEPUPOBATH OCHOBHBIMU TOHSATHSIMU CTEPEOMETPUU TIPH
pEIIeHNUH 337249 U MTPOBEICHUH MaTEeMAaTUYECKUX PACCYKICHUH;

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

e KJIacCU(PUIMPOBATH B3aMMHOE PACIIOJOKECHHE MPSMBIX B TPOCTPAHCTBE,
TUTOCKOCTEH B MTPOCTPAHCTBE, MPSIMBIX U TUIOCKOCTEH B MTPOCTPAHCTBE;

e CBOOOJNHO OMEpUPOBATh TIOHATHSMH, CBS3aHHBIMH C yIJIaMd B
POCTPAHCTBE: MEXIY MPSIMBIMH B TIPOCTPAHCTBE, MEXAY MPSIMON H
TIOCKOCTBIO;

e CBOOOJIHO OTIEPUPOBATH MOHATUSIMH, CBI3aHHBIMUA C MHOTOTPAaHHUKAMU;



e CBOOOJHO pacno3HaBaTh OCHOBHBIE BHJbl MHOTOI'PAaHHUKOB (Mpu3Ma,
nupamuia, NpsMOYTOJIbHBIN Napajiesenunen, Kyo);

e KJIacCU(PUIMPOBATH  MHOTOIPAHHHUKHM,  BbIOMpas  OCHOBaHMS IS
KJ1IaccuuKaIuu;

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

e BBINOJIHATD napajuieabHoe, LEHTPAJIbHOE u OpPTOTOHAIBHOE
POCKTUPOBAHUE (PUTYp HA IUIOCKOCTh, BBINOIHATH HM300pa)keHus Quryp
Ha TUIOCKOCTH;

e CTPOUTH CEUCHMS]I MHOTOTPAHHUKOB Pa3IMYHBIMU METOJIAMU, BBHITIOTHATH
(BBIHOCHBIE) IMJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX PUTYD:
BUJ] CBEPXY, COOKY, CHU3Y;

e BBIYHCIATH IUIOHIAJAM  TIOBEPXHOCTEM  MHOTOIPAaHHUKOB  (Mpu3Ma,
NUPaMH/Ia), TEOMETPUUECKUX TEJ C MPUMEHEHUEM (Hopmy;

e CBOOOJIHO OMEpPUPOBATh MOHATUSIMU: CUMMETPUS B IPOCTPAHCTBE, LEHTD,
OCb W TIUIOCKOCTh CHUMMETPUHU, IIEHTP, OCb M IUIOCKOCTh CHUMMETPUU
durypsr;

e CBOOOJIHO OMNEpPUPOBATH MOHSATUSMH, COOTBETCTBYIOLUIMMHU BEKTOpaM H
KOOpJIMHATaM B MPOCTPAHCTBE;

e BBINOJHATH ICUCTBUS HaJl BEKTOPAMHU;

e pelmarh 3aJauyd Ha JO0Ka3aTeJbCTBO MAaTEMAaTHYECKHMX OTHOUIEHUWA U
HAXOXKJICHHE T€OMETPUYECKUX BEJIIMYMH, NPUMEHSAS W3BECTHBIE METOJIbI
IPU PELICHUH MAaTEMaTUYECKHUX 3a/1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJI0KHOCTH;

e TMPUMEHATH MPOCTEHIINE MPOTPAMMHBIE CpPEACTBA U  AJIEKTPOHHO-
KOMMYHHKAlIHOHHBIE CUCTEMBI IPU PEUIEHUH CTEPEOMETPUUYECKUX 3a/1aY;

e W3BJIEKaTh, MPeOOPa30BbIBATh U HMHTEPIPETUPOBATH HHGOPMAIMIO O
IPOCTPAHCTBEHHBIX T'E€OMETPUYECKUX (UTypax, TMPEACTaBICHHYIO Ha
YepTekax U pUCyHKaX;

e TMPUMEHATH TIOJYYEHHbIE 3HAHMS HAa T[PAKTUKE: CpPaBHUBATH W
aHAJU3HPOBATH PEAbHbIE CUTyallud, MPUMEHSITh W3yYECHHBIC MOHITUS B
npolecce IOHMCKa peHIeHHs MaTeMaTHYecKu ChOopMyIHPOBaHHOMN
npo0JIeMBbl, MOJAEIUPOBATh PEANbHBIC CUTyallMH Ha SI3BIKE TEOMETPHH,
UCCIIEI0BAaTh NOCTPOEHHBIE MOJENIH C UCIOJIB30BAHMEM I€OMETPUUYECKHX
NOHSTUN W TEOpeM, ammapara anreOpbl, peuaTh NPaKTUYECKUE 3ajlayH,
CBSI3aHHBIE C HAXO0XK/ICHHEM T€OMETPUUECKUX BEIUYUH;

e HMETh MPEJCTaBICHHUS 00 OCHOBHBIX 3Tamax pPa3BUTUS T€OMETPUU Kak
COCTaBHOM 4yacTu (pyHJIaMeHTa Pa3BUTHUS TEXHOJIOTHIA.

K xonmy 11 kiaacca oOyvaromuiicst HAy4UTCS:



CBOOOJTHO OINEPUPOBATH MOHATUSMHU, CBSI3aHHBIMU C IMJIMHIPUYECKOM,
KOHMYECKOH U c(hEepudYecKoil MNOBEPXHOCTSAIMHU, OOBICHITH CIOCOOBI
MOJTYYECHHUS;

OTEPUPOBATH MOHATUSIMHU, CBSI3aHHBIMU C TEJIaMU BpaIEHUS: HUIUHIPOM,
KOHYCOM, chepoit u mapom;

pacno3HaBaTh Tejla BpalleHus (IWIMHIAP, KOHYC, cdepa U 1Iap) u
O0O0BSACHATH CIIOCOOBI OJYUYEHHUS TEJ BpalllCHHUS;

KJacCU(UIUPOBATh B3AMMHOE PacIoyioKeHue chephl U MIOCKOCTH;
BBIYHUCIISITh BEJIMUMHBI DJIEMEHTOB MHOTOTPAHHMKOB M TEJ BpalleHUs,
00BEMBI U MIIOMIAIM TOBEPXHOCTEH MHOTOIPAaHHUKOB W TEJNl BpAIEHUS,
reOMETPUYECKUX TeJl C TPUMEHEHUEM (HOpMYT;

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

BBIUUCIISITh COOTHOIIEHUSI MEXy TUIOLIAASIMU MOBEPXHOCTEN U 00bEMaMu
I10JTOOHBIX TEI;

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

U3BJIEKaTh, WHTEPIPETUPOBATH U MpeoOpa3oBbIBaTh HH(OpPMAIUIO O
IPOCTPAHCTBEHHBIX TI'E€OMETPUYECKUX (UTypax, TMPEACTaBICHHYIO Ha
YepTekax U pUCyHKax;

CBOOOJTHO OTMIEPUPOBATH MOHSATUEM BEKTOP B IMIPOCTPAHCTBE;

BBIIIOJIHSITh ONIEPAIIUU HAJl BEKTOPAMU;

3a/1aBaTh MJIOCKOCTh YPAaBHEHHEM B JIEKapTOBOU CHCTEME KOOPAMHAT;
peuaTh TEOMETPUUECKUE 33/1a4l HA BBIYMCIICHHUE YIJIOB MEXKIY HPSIMbIMU
U IUIOCKOCTSIMH, BBIYMCIIEHHUE PACCTOSIHUKM OT TOYKH [0 IUIOCKOCTH, B
L[€JI0OM, HA TPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METOA NP PEIICHUY;
CBOOOJTHO ONEPHUPOBATH TIOHATHSIMHU, CBSI3AHHBIMH C JIBIDKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHU;

BBITIONHATh M300paKCHHUs] MHOTOTPAHHUKOB M TN BpAIIEHUS TpHU
NapajuyieIbHOM  TEPEHOCE, UEHTPAIbHOM CHUMMETPHUM, 3€PKaJbHOU
CUMMETPHH, IPU TIOBOPOTE BOKPYT MPsIMOM, TpeoOpa3oBaHus mog00us;
CTPOUTH CEYEHUSI MHOTOIPAaHHUKOB U TEJl BpPAlEHUS: CEYEHUs LUIUHIpA
(mapanienbHO U NEPHEHAUKYISIPHO OCH), CEYEHUs KOHYyca (MapasuielibHbIe
OCHOBaHHIO M MPOXOSALINE YepE3 BEPUINHY ), CEUEHUS 11apa;
UCII0JIB30BaTh METOJbl IOCTPOEHHUSI CEUYEHUW: METOJ CIJIE0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYIIEN TIOCKOCTH;



JIOKa3bIBaTh TEOMETPUUECKUE YTBEPIKICHUS

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

pewmarh 3aJadyd Ha J0Ka3aTeJIbCTBO MATEMATUYECKUX OTHOLICHUW U
HaXO0XJIEHUE TEOMETPUYECKUX BEIINYUH;

IIPUMEHSATh MPOrPAMMHBIE CPEACTBA U BJIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHUCTEMBI IIPU PELIEHUH CTEPEOMETPUYECKUX 3aad;

IIPUMEHATh  TOJIYYCHHbIE  3HAaHMS  HAa  [PAKTUKE:  CPAaBHUBATH,
AHAIM3UPOBATH U OLICHUBATh PEATbHBIE CUTYyallMH, IPUMEHATh U3yUYCHHBIC
MOHSTUs, TEOPEMBI, CBOWCTBA B IIPOLECCE TIOMCKA  PELICHUSA
MaTreMaTH4ecku  cpopMyaupoBaHHONW  MpoOOJIEMBbl,  MOJEIUPOBATH
peabHbIE CHUTyallMM Ha SI3bIKE T€OMETPUM, MCCIIEIOBATH IMOCTPOCHHBIE
MOJIEJIM C HCIOJb30BAHUEM TE€OMETPUYECKUX TIOHATUH U TEOPEM,
ammaparta anreOpbl, peniaTh MPaKTHYECKHE 3aJlaud, CBSI3aHHBIE C
HaXO0XJICHUEM I'€OMETPUUECKUX BEJIUYMH;

UMEThb TPEJCTABICHUS OO0 OCHOBHBIX JTallax Pa3BUTHS T€OMETPUU Kak
COCTaBHOM YacTu (pyHIaMEHTa Pa3BUTHS TEXHOJIOTHM.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsbl
Bsenenue B crepeoMeTpuio 17 1
[IpsimbIe ¥ IIOCKOCTH B IPOCTPAHCTBE. 6 1
[TapanienbHOCTh NPSMBIX U TIOCKOCTEN
[lepnieHIUKYISIPHOCTD MPSMBIX H 12
IIJIOCKOCTEMN
VYrael U pacCTOSIHUS 14
MHororpaHHuKH 14
BexTopsl B mpocTpaHcTBE 15
[ToBTOpEHUE, 0000IIEHNE U CUCTEMATH3AIIUS 18 1 0
3HaHUHU
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 5




11 KVIACC

KonnuyectBo 4yacos DJIEeKTPOHHbIE

HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Ne i/ Konrpoabubie | IlpakTHyeckue

NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE

padoTsbI padoTsbI
pecypcsl

AHanutruyeckas TeoMeTpHst 10 1

O6beM MHOTOTpaHHUKA 15

Tena Bpaiienus 16 1

[Tmomany moBEpXHOCTH U 0OBEMBI 16 1

KPYTJIBIX TEJ

[ToBTOpEeHue, 0600IICHNE, 11 1

CHUCTeMaTH3allus 3HAHUI
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 4 0




IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne i/t

Tema ypoka

KoaunuyecTBo 4acoB

KonTtpoibHbie

Bcero
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3yUYeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

OcHoBHbIE IpaBUIIa U300paKEeHUS HA
PHUCYHKE MJIOCKOCTH, MapajIeIbHbIX
MPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka

[TonATHS cTepeomMeTpHuM: TOUKA, IpsMas,
IJTOCKOCTh, TPOCTPAHCTBO. OCHOBHBIE
MpaBUJIa U300paKeHHsI Ha PUCYHKE
IJIOCKOCTH, MapajieNbHbBIX MPSIMBIX
(0Tpe3KoB), cepeIMHbI OTPE3Ka

[TonsiTHS: epeceKaronuecs MIOCKOCTH,
nepeceKaromuecs npsimasi ¥ mioCKOCTh;
MOJIYIPOCTPAHCTBO

[TonsiTHs: mepecekaronuecs mIOCKOCTH,
nepeceKaroIuecs npsimasi ¥ mIoCKOCTh;
MOJIYIPOCTPAHCTBO

MHororpaHHUKH, U300pakeHue
MIPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIIUX 00BEKTOB

MHororpaHHUKH, U300pakeHne
MIPOCTEUIINX MPOCTPAHCTBEHHBIX UTYP,
HECYIIECTBYIOIUX 00BEKTOB

AKCHOMEI CTCPCOMCTPHUHU U IICPBLIC




CICACTBUA U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBHIE
CJIEJICTBMS U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBHIC
cienctsus u3 Hux. CrocoOnl 3a1aHust
MPSIMBIX U IJIOCKOCTEN B IPOCTPAHCTBE.
O06o03HaueHUs IPSMBIX U TIJIOCKOCTEH

10

N300paxkenue ceueHnit nupamuabl, Kyoa u
MIPU3MBI, KOTOPBIE MTPOXOJIAT Yepe3 UX
pé6pa. N3o0paxenne nepecedeHust
ITOJTy4EHHBIX IJIOCKOCTEN. PackpammBanue
MTOCTPOCHHBIX CEYEHUI Pa3HBIMU LIBETaMU

11

N300paxkenue ceueHnit nupamuabl, Kyba u
MIPU3MBI, KOTOPBIE MMPOXOIAT Yepe3 ux
pé6pa. N3o0paxeHne nepecedueHust
MOJIYYEHHBIX MJIOCKOCTEH. PackpammBanue
MTOCTPOCHHBIX CEYEHUI Pa3HBIMH LIBETaMU

12

N3obpaxenne ceueHnit mupaMubl, Kyda u
MIPHU3MBI, KOTOPBIE TIPOXOJIAT Yepe3 uxX
pé6pa. N3o0paxkeHne nepecedeHust
MOJTyYCHHBIX IUIOCKOCTEH. PackpamnBanue
MMOCTPOCHHBIX CCUCHHI Pa3HBIMU IIBETAMH

13

N300paxenue ceueHuit mupaMu/ipl, Kyoa u
MIPU3MBI, KOTOPBIE TIPOXOJIAT Yepe3 UxX
pé6pa. N3o0paxkeHne nepeceueHust
MOJIy4YEHHBIX TUIOCKOCTel. PackpaniBanue
MOCTPOCHHBIX CEYCHUI Pa3HBIMH 1IBETaMU

14

Merton ciaenoB ajs MMOCTPOCHUMA CeYeHHI




15

Mertoa cieoB Ui OCTPOSHHS CEUCHUIA.
CpoiicTBa nepece4eHnii MpsIMbIX U
IIJIOCKOCTEN

16

Mertoa cieoB Uit HOCTPOCHHS CEUCHHM.
CpoiicTBa nepece4eHnii MpsIMbIX U
IIJIOCKOCTEN

17

Kourpoasaas padora "AKCHOMBI
p p
crepeomerpun. Ceuenus"

18

B3anMHOE€ pacnoiokeHue npsiMbIX B
npoctpaHcTBe. CKpeluIuBaroIecs npsmeble.
[Ipu3HaKy CKpenMBAOIMIMXCS MPSAMBIX.
[TapamienpHbIe TPsIMBIE B IPOCTPAHCTBE

19

TeopemMa o CyleCTBOBAaHUU U
€IMHCTBEHHOCTH MPSIMOM NapajuiesIbHOMN
JTAHHOW MPSIMOM, TPOXOAIIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIeKAIIEH Ha TaHHOU
npsamoil. Jlemma o nepeceyeHuu
MapajuIebHbIX IPSIMbIX ITJIOCKOCTHIO

20

[TapannensHOCTB TpeX MpsMBIX. Teopema o
TpEX MapaielbHbIX MPsAMBIX. Teopema o
CKPEILMBAIOIIUXCS MPSMBIX

21

[TapannensHOCTB TpeX MpsMBIX. Teopema o
TpEX MapaienbHbIX MPAMBIX. Teopema o
CKPEILUBAIOIIUXCS MPSMBIX

22

[TapannenpHoE IPOEKTUPOBAHUE.
OcHoOBHBIE CBOMCTBA MAapPAJIIEIBLHOTO
npoekTupoBanus. M3o0paxeHue pa3HbIX
¢uryp B napasienbHONH IPOEKIUU




23

[enTpanbHas mpoekuus. Yroic
COHAIIPaBJICHHBIMA CTOPOHAMHU. YTOII
MEXAY NPSIMbIMU

24

[TonATHA: napaIeNbHOCTD NPAMON U
IJIOCKOCTH B mpocTpaHcTBe. [Ipu3Hak
NapajuIeIbBHOCTU IPSAMON U INIOCKOCTH.
CpoiicTBa napayuieaIbHOCTH IPSIMOM U
IUIOCKOCTH

25

I'eomerpuueckue 3a/1auy Ha BEIYMCICHUE U
JI0Ka3aTelbCTBO, CBA3aHHBIE C
MapajuIeIbHOCTHIO MPSMBIX U TUIOCKOCTEN B
MIPOCTPAHCTBE

26

[TocTpoenne ceueHus, MPOXOISIIETO Yepes3
JAHHYIO MIPSIMYIO Ha YepTexe U
MapajyIeIbHOTO APYrou npsiMoil. Pacuér
OTHOILIEHUN

27

[TapannensHas MpoeKusi, IPUMEHEHUE IS
MMOCTPOCHHUS CEUCHUN KyOa H
napasienenumnena. CBoicTBa
napajuiesienuIea ¥ Ipu3Mbl

28

[TapannensHble wockocTy. [Ipu3Haku
MapajuieNbHOCTH JBYX IIOCKOCTEH

29

TeopeMa O MMapaJuICJIbHOCTH U
CAMHCTBCHHOCTH IINIOCKOCTH, Hpoxoz[;nueﬁ
4epe3 TOUKY, HC ITPUHAMJICIKATYIO ,I[aHHOﬁ
IUIOCKOCTH U CIEACTBUS U3 HEE

30

CsoiicTBa napaJiiCJIbHBIX ILIOCKOCTEH: O
apaJlICJIbHOCTHU MIPAMBIX TIEPCCCUCHUA TTIPpU
NEpCCCUCHUH ABYX MapaJlJICJIbHBIX




IIJIOCKOCTEHN TPEThEn

31

CpoiicTBa napajuIeabHbIX INIOCKOCTEN: 00
OTPE3Kax MapaJlJICIbHBIX IMPAMBIX,
3aKIIFOYCHHBIX MEXKAY MapajlIeIbHBIMU
IJIOCKOCTSIMU; O NIEPECEUEHUH MPAMOIL C
ABYMA ITapaJlJICIIbHBIMU IIJIOCKOCTAMUA

32

[ToBTopenue: Teopema [udaropa na
TUIOCKOCTH

33

[ToBTOpEHUE: TPUTOHOMETPHS
MPSIMOYTOJIbHOTO TPEYTrOJIbHUKA

34

CpoiicTBa Ky0a U IpSIMOYT'0JIbHOTO
napajuieJIenune1a

35

KonTponbHas paboTa no Teme
«[TapaiienbHOCTD MIIOCKOCTEM

36

[TepieHAMKYISAPHOCTD MPSIMOU U
iockocTy. [Ipu3Hak nepneHauKyIsspHOCTH
MPSAMOM U TIJIOCKOCTH

37

[TeprieHAMKYISAPHOCTD MPSIMOU U
wiockocty. [Ipu3Hak nepneHauKyIIpHOCTH
MPSIMOM U TIOCKOCTH

38

Teopema o cyriecTBOBaHHU U
€AMHCTBEHHOCTH TIPSIMOM, MMPOXOIAIICH
4yepe3 TOUKY IPOCTPaHCTBA U
MEPIEeHIUKYIIPHON K MIIOCKOCTH

39

IInockocTtu n NEPpICHAUKYIISAPHBIC UM
MpsAMBIC B MHOTOTpaHHHUKAX

40

IInockocTu n NEPNCHAUKYJISAPHBIC UM
MpsAMBIC B MHOTOTpaHHHUKAX




[Iepnenaukyisap u HakioHHas. [loctpoenue

41 MEPIEHIUKYIIApa U3 TOUKH Ha IPAMYIO

42 [lepnennukynsp u HakioHHas. [locTpoenue
MEPIEHIUKYJIApa U3 TOUKH Ha IPAMYIO

43 Teopema o Tpéx nepneHAUKysApax (mpsmas
u oOpaTHast)

44 Teopema o Tpéx nepneHAUKYIsIpax (mpsmas
u oOpartHasi)

45 Yroa Mmexay CKpelBaroIMMUCS
MPSIMBIMHU

46 [Torck meprneHIuKYISIPHBIX TPSIMBIX C
MTOMOIIBIO MEPIIEHIUKYISPHBIX MIIOCKOCTEH

47 [Ipu3Hak nepneHauKyIIPHOCTH IPSIMOM U
IIJIOCKOCTH KaK CIIECTBUE CUMMETPUN

48 [IpaBunbHBIE MHOTOTpAaHHUKH. Pacuér
PacCTOSTHUN OT TOYKHU JI0 ITNIOCKOCTH
KontponpHas padora "

49 [lepnieH TUKYIISIPHOCTD MPSMOU U
IIJIOCKOCTHU
[ToBTOpEHME: yroya Mexay NpsSMbIMU Ha

50 IJIOCKOCTH, TPUTOHOMETPHS B
MIPOU3BOJILHOM TPEYTOJIbHUKE, TeOpeMa
KOCHHYCOB
[ToBTOpEHME: yroy MexIy

51 CKPELIMBAIOIINMUCS IPSIMBIMU B
IIPOCTPAHCTBE

59 I'eoMeTprueckne METOIbI BEHIYUCICHUS

yriza MCXKAy NpsIMbBIMU B MHOT'OT'PAaHHUKAX




53

JIByrpansbliii yroj. CBOMCTBO JIMHENWHBIX
YIJI0B IBYTPaHHOIO yIjia

54

JIByrpansbliii yroj. CBOMCTBO JIMHEWHBIX
YIJI0B IBYTPaHHOIO yIjia

55

[lepnennukynsapHsie miaockoctu. CBoiicTBa
B3aMMHO IIEPIEHANKYISAPHBIX IIJIOCKOCTEN

56

[Ipu3Hak nepnesauKyIspHOCTH
IIJIOCKOCTEMN; TEOpEMa O MPSIMOU
IepeCceyeHms ABYX IIIOCKOCTEN
MEPIEHIUKYIISIPHBIX TPEThEN MIIOCKOCTH

57

[IpssmoyronbpHBIN Napasuienenunesn; Kyo;
W3MEPEHUS, CBOMCTBA IPSAMOYTOJIBHOTO
napajuieJIenune1a

58

Teopema o AuaroHaIy MPSMOYTOJIBLHOTO
TapajuieJienuIe/ia U CIeICTBHE U3 Hee

59

CrepeoMeTpHuueckre 1 MpUKIIaIHbIE
3a/1aud, CBSI3aHHbIE CO B3aMHbBIM
PaCMOJIOKEHUEM MPAMBIX U TNIOCKOCTH

60

HOBTOpeHI/ICZ CKpCIIMUBAOIIUECCA IIPAMBIC,
mapaJlyICJIbHBIC IJIOCKOCTH B CTaHAAPTHBIX
MHOTI'OI'paHHHUKAaX

61

Hapa ImapayiCJIbHbIX IUIOCKOCTEH Ha
CKPCIIUBAOIIHUXCA IMMPAMBIX, PACCTOSHUC
MCKAY CKPCHINBAOIIUMUCS IPAMBIMU B
MPOCTBIX CUTYalIUAX

62

PaccTostHue oT TOUKH A0 INJIOCKOCTH,
pacCcTosAHUC OT HpﬂMOﬁ J0 ITINIIOCKOCTH

63

Beluncnenue paccTosHUN MEX Ty




CKPEILIMBAIOIIUMHUCS IPSAMBIMH C IIOMOILBIO
MEPIICHANKYISIPHOM TJIOCKOCTH

CucremaTtu3zanus 3HaHui "MHOrorpaHHUK

64 "
U €0 2JIEMEHTBI

65 [Tupamua. Buasl nupamun. [IpaBunbHas
nupamMua

66 [Inpamua. Bunel nupamua. [IpaBunpHas
npaMua

67 [Inpamua. Bunel nupamua. IlpaBunbsHas
npamMua

68 [Tupamuga. Buasl nupamua. YcedenHas
npamMua

69 [Ipusma. IIpsimas u HaKJIOHHAS IPU3MBI.
[IpaBunbpHas mpusma

70 [Tpusma. [Ipsimas 1 HaKJIOHHAS TPU3MBI.
[IpaBunpHas mpusma

71 [Ipusma. IIpsmas u HaKIOHHAS IPU3MBI.
[IpaBunbpHas npuszma

79 [Ipsimoit mapasienenumnen, npsMOyroJbHbINA
napajuiesenumnes, Kyo

73 [Ipsimoii napamienenunes, NpsMoyroiabHbIi
napajuienenumnesa, Kyo

74 Brinykneie MHOrorpannuku. Teopema
Ditnepa

75 Beinykieie MHOrOrpaHHuku. Teopema
Olinepa

76 [IpaBUsIbHBIE MHOTOTPAHHUKHI

77 [IpaBHIbHBIE MHOTOTPAaHHUKHU




78 KonTtposneHas padota "MHOrorpanHuKu" 1
79 [TonsiTHE BEKTOpA HA MJIOCKOCTH H B 1
MIPOCTPAHCTBE
80 Koopaunatsl BekTOpa 1
81 JliinHa BekTopa 1
82 CymMa BEKTOpOB 1
83 PazHocTh BekTOpOB 1
84 [IpaBwiio napasurenenwuena 1
85 [TpaBwiio napasurenenwumena 1
86 YMHOXKEHHE BEKTOpa Ha YUCIIO 1
87 Pasnoxenne BekTopa 1mo 6a3zucy Tpéx 1
BEKTOPOB, HE JIOKAIIHUX B OJTHOM MJIOCKOCTH
88 CkansipHO€ MPOU3BEICHUE BEKTOPOB 1
89 CkansipHO€ MPOU3BEICHUE BEKTOPOB 1
90 Brranciienue yria Mexy BEKTOpaMH B 1
MPOCTPAHCTBE
o1 Berunciienue yria Mexay BEKTOpaMu B 1
MPOCTPAHCTBE
92 Brraunciienue yriia Mex 1y BEKTOpaMH B 1
MPOCTPAHCTBE
93 [IpocTeiimue 3a7a4u ¢ BEKTOPAMH 1
94 [IpocTeiimue 3a7a4u ¢ BEKTOPAMH 1
95 [IpocTeiimue 3a7a4u ¢ BEKTOPAMH 1
96 IIpocreiimme 3anaun ¢ BEKTOpaMu 1
97 O0001IeHNE U CUCTEMATU3alMs 3HAHUI 1
98 O06o001eHne u cucTeMaTu3anus 3HaHu| 1




99 O06o01IeHne U cucTeMaTu3anus 3HaHu ! 1
100 HTorosas koHTpoJbHAs padoTa 1
101 Hrorosas koHTpoJbHAs paboTa 1
102 O06o01IeHre 1 cuCTeMaTH3alus 3HaHU ! 1
OBIIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME




11 KVIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
Mara uudposbie
Ne i/ Tema ypoka Konrpoabubie | IIpakTHyeckue
Bcero u3yyeHusi =~ oOpazoBaTe/ibHbIE
padoThl padoTsbI
pecypchl

1 [ToBTOpenue Temsl "KoopanHaTel BEKTOpa 1

Ha MJIOCKOCTH U B MPOCTpaHCTBE"
9 [ToBTOpenue Temsl "KoopamHaTel BEKTOpa 1

Ha MJIOCKOCTH U B MPOCTpaHCTBE"
3 [ToBTOopenue Tems! "KoopanHaTel BEKTOpa 1

Ha MJIOCKOCTH U B MPOCTpaHCcTBE"
4 [ToBTOopenue Tems! "CkansipHoe 1

MPOMU3BEJICHUE BEKTOPOB"
5 [ToBTOopenue Tems! "CkansipHoe 1

MPOU3BEJICHUE BEKTOPOB"
6 [ToBTOopenue TeMs! "CkansipHoe 1

MPOMU3BEJICHUE BEKTOPOB"
7 [ToBTOpeHue Temsl "Boluncnenue yria 1

MEK/ly BEKTOpamMu B IpocTpaHCcTBE"
8 [ToBTOpeHue Temsl "Boruncnenue yria 1

MEXAY BEKTOPaMH B IIPOCTpaHCTBE"
9 IToBTOpenue Tems! "Boruncienue yria 1

MEXAY BEKTOPaMH B IIPOCTpaHCTBE"
10 KonTtposnpHast pabota "AHanuTHueCKast 1 1




reoMerpus"

O06BeM Tena. O6beM MPSAMOYTOJIBLHOTO

1 napauiesienumnea

12 3anaun 00 yaBOCHHH Ky0a, 0 KBaapaType
Ky0a; 0 TPHCEKIIUH yria
CrepeoMeTpruecKue 3a/1a4u, CBSI3aHHBIE C

13 00BEMOM TIPSIMOYTOJIEHOTO
napauiesienunea
[Tpuknamabie 3a1a4u, CBSI3aHHBIC C

14 BBIYHCIIEHUEM 00bEMA MPSIMOYTOJILHOTO
napaiesienunea

15 OO6BEM MpSAMOI TPU3MBI

16 CrepeoMeTpHUeCcKHe 3a/1a4H, CBSI3aHHBIE C
BBIYMCIIEHUEM 00BEMOB TIPSIMOM TTPU3MBI

17 [MpuknagHbie 3a1a9u, CBSI3aHHBIC C
00BEMOM TIPSMOI TIPU3MBI
Berauciienne 00bEMOB TeIT € TOMOIIBEO

18 onpenenéHHoro uaterpaiga. Oopém
HAKJIOHHOW TPU3MBI
Beraunciienne 00bEMOB TeIT € TOMOIIBEO

19 onpenenéuHoro unrerpaia. O0bém
MTUPAMUIBI

20 dopmyna 00béMa npamuibl. OTHOIIICHUE
00BEMOB MHUpPaMUJ ¢ OOLIUM YTIIOM

91 ®opmyna o0béma nupamuabl. OTHOIIEHHE
00BEMOB MHpPaMUJ ¢ OOLTUM YTIIOM

99 CrepeoMeTpHUecKUe 3a/1a41, CBSI3aHHbIE C

00BbEMaMU HAKJIOHHOM MPU3MBbI




CrepeoMeTpUUECKUE 3a/1a4l, CBA3aHHbIE C

23 ..
00BEMaMu HPaMUIBL
[Ipuknagaeie 3agaun o Teme "OObEMBI

24 Tel", CBA3aHHBIC ¢ 00BEMOM HAKIIOHHOM
MIPU3MBI

o5 [Ipuknagueie 3agaun o teme "OObEMBI
Ten", cBsI3aHHBIE C 0OBEMOM TTUPAMUIBI
Hunuuapudeckas TOBEPXHOCTb,

26 00pa3yroIne UIHHIPUICCKON
MTOBEPXHOCTHU

27 Hunmuaap. [psmoi KpyroBoi HAIUHAP.
[lnomaae MOBEPXHOCTH LIWIMHAPA

08 Konndeckast moBepXHOCTh, 00pa3yromnue
KOHUYECKOU moBepxHOCTH. KoHyc

29 CedeHue KOHyca III0CKOCTHIO,
MapajuieIbHOMN TIOCKOCTH OCHOBAHUS

30 VYceuénnsiit konyc. M3o0paxenue
KOHYCOB U YCEYEHHBIX KOHYCOB

31 [Tmomaas 60KOBOM MOBEPXHOCTH H
MTOJTHOM MOBEPXHOCTH KOHYyCa

39 [Tmomaas 60KOBOY MOBEPXHOCTH H
MIOJIHO MMOBEPXHOCTH KOHYCa
CrepeoMeTprYECKHUE 3a/1a4 Ha

32 JI0KA3aTeJIbCTBO U BEIYHCIIEHUE,
MOCTPOCHUEM CEUECHUU LUIMHAPA, KOHyCa
CrepeomeTpuueckue 3a1a4 Ha

33 JI0Ka3aTeIIbCTBO M BEIYHCIICHUE,

MIOCTPOCHUCM CeUYCHUI OUJIIMHApAa, KOHYCa




HpI/IK.Ha,[[HBIe 3aga44, CBA3aHHBIC C

34
THHAPOM

35 Cdepa u map
[Tepeceuenue chepsl u mapa ¢

36 wiockocThio. Kacanue mapa u cepsl
IJIOCKOCTHI0. B 1 n3o0pakenue mapa
[Tepeceuenue cdepsl U mapa ¢

37 mwiockocThio. Kacanue mapa u chepsl
MJIOCKOCTRI0. B 1 n3o0paxkenue mapa

38 VYpasuenue cheprl. [Tnomanp cheps u e
yacTeu

39 Cummertpus cdepsl 1 mapa
CrepeomeTpuyeCcKHe 3a/1auyu Ha

40 JI0Ka3aTeNIbCTBO U BHIYHCIICHUE,
CBsI3aHHbIE CO chepoi U IapoMm,
MMOCTPOCHUEM UX CEUEHUH IIIOCKOCThIO

41 KonTtponsnas padota "Tena u
MOBEPXHOCTH BpamieHus"

42 O06béM mumuHApa. Teopema 06 00bEMe
MPSIMOTO LIUJIUH]IpA

43 O06béM mumuHApa. Teopema 06 00bEMeE
MPSIMOTO LIUJITUHJIpA

44 Brruncnenue 00bEMOB TN ¢ TOMOIIBIO
onpenenéuHoro unrerpaita. O0bpEM KoHyca

45 [Tnomaau 60KOBOM U MOTHOMN
MOBEPXHOCTH KOHYCa

46 [Tnomaau 60KOBOH U MOTHOMN

IOBCPXHOCTU KOHYCaA




47

CrepeoMeTpUUECKUE 3a/1a4l, CBA3aHHbIE C
BBIYHCIICHUEM 00BbEMOB IIWIIHHPA, KOHYCa

48

[Ipuknagaeie 3agaun o Teme "OO0bEMBI U
TIJTOIIAI TTIOBEpXHOCTEH Ten"

49

[Ipuknagueie 3agaun o Teme "OO0bEMBI U
TIJTOIAIM TTIOBEpXHOCTEH Ten"

50

[Ipuknagaeie 3agaun mo TeMe "OO0bEMBI U
TIJTOIAIM TTIOBEpXHOCTEHN Ten"

51

[Ipuknagaeie 3agaun mo Teme "OO0bEMBI U
IJTONI[A 1 TOBEPXHOCTEN Ten"

52

O0BEM mapa ¥ mapoBOro CEKTOpA.
Teopema 06 00nEme mrapa. [Tnomans
ctepnl. CTepeoMeTpuIeCcKUe 3a/1a4H,
CBsI3aHHBIC C BEIYMCIICHUEM 00BEMOB
nrapa, IapoBOTO CErMEHTa M IapOBOTO
CEeKTOpa

53

[Tpuknagasie 3agaun mo Teme "OO0bEMBI
Ten", CBsI3aHHbBIE ¢ 00BEMOM IIapa u
mI0ma b0 cepbl. COOTHOMIECHUS MEXKTY
IJIOIAIIMK TTOBEPXHOCTEH U 00bEMaMu
O0T0OHBIX TE

54

[Tpuknamgaeie 3anaun mo Teme "OO0bEMBI
Ten", CBsA3aHHbBIE ¢ 00BEMOM IIapa u
ioaapio ceprl. COOTHOMICHUS MEXKIY
TIOUIAASIMU TTOBEPXHOCTEN U 00BEMaMU
ITOTIOOHBIX Tl

55

[Ipuknanueie 3anaun o Teme "OOBEMBI
Ten", CBA3aHHbIE C 00BEMOM IIapa U




iomaabio cepol. COOTHOMICHUS MEXKIY
IJIOIA/IIMU TTIOBEPXHOCTEHN U 00bEMaMu
MOJA0OHBIX TEJ

55

[TonoGHBIE TelIa B TPOCTPAHCTBE.
N3menenne 00bEMa pu 10100HH.
CrepeoMeTpHYeCKHe 3a/1a4H, CBSI3aHHBIC C
BBEIYHCIIEHHEM 00BEMOB TEJ U ILIOMIANEN
IIOBEPXHOCTEH

57

Kontponsnas padota "[1nomanu
MTOBEPXHOCTU U 00BEMBI KPYIJIBIX TEN"

58

O6o06mmaromiee nopropeHue 11 noustuii u
MeToJI0B Kypca reomerpun 10—11 xnaccos,
cucTeMaTtu3anus 3HaHui: "BekTopsl B
npocrpanctae"

59

O6o6matomee moBropeHue 11 moHATHIA 1
MeTo10B Kypca reomerpun 10—11 knaccos,
cucTemMaTu3alus 3HaHuil: "BekTopsl B
npocrpanctae"

60

O6o06matomiee moBropeHue 11 moHATHIA 1
MeToJI0B Kypca reomeTpun 10—11 kmaccos,
cucremarusanus 3Haguii: "O0beM
MHOTOIrpaHHUKa"

61

O6o06maromee moBropeHue 11 MoHATHIA 1
MeToJI0B Kypca reomerpun 10—11 knaccos,
cucreMarusanus 3Hanui: "O0beM
MHOTOTpaHHUKa"

62

O6o6maromniee noBroperue 11 nmoHsATHit u
MeTo/10B Kypca reomerpun 10—-11 xnaccos,
cucremaTu3anus 3Hanuit: "Ilnomanu




MMOBEPXHOCTH U 00BEMBI KPYTIIBIX TN

Ob6o6maromiee moropenue 11 nmoHsTHit u
MeTo/10B Kypca reomerpun 10—-11 xnaccos,

63 . n
cucremaru3anws 3HaHwiA: "Tlnomanm
MMOBEPXHOCTH U 00BEMBI KPYTJIBIX T

64 Wrorosas koHTposbHas paboTa

65 Wrorosas koHTposbHas paboTa

66 [ToBTOpEeHue, 0600IICHNE U
CHUCTEeMaTH3allns 3HAHUI

67 [ToBTOpEeHuE, 0600IIEHNE 1
CHUCTeMaTH3allusl 3HAHUI

68 [ToBTOpEeHUE, 0600IIEHNE 1

CUCTEMAaTHU3alus 3HAHWI










YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Maremaruka: anre6pa u Hayajaa MaTeMaTHYECKOr0 aHalln3a, FEOMETPUSI.
I'eometpus, 10-11 knaccwl/ Atanacss JI.C., byty3oB B.®., Kagomues C.b. u
npyrue, AkuuonepHoe oduectBo «M3aarensctBo «lIpocBemenue»

I'eometpus. 10-11 knaccel: yueb. s o0uieo0pa3zoBaT. opraHu3aluuii: 6a30BbIN U

yray6:a. ypoau /[JI.C.Atanacauu np.]. — 8-e uzn.- M.: Ilpocsemienue, 2020;

METOANYECKHUE MATEPUAJIBI JJIS1 YUUTEJIA

Astopckas nporpamma JI.C. Atanacsas, B.®.byry3os, C.b. Kagomues,
JI.C.Kucenéra, J.I'. Ilo3nsk «I'eometpusi, 10-11 knaccsl», BXoasias B
«COopHuK padouux mporpamm. ['eomerpust. 10-11 knaccel. ba3zoBerit u
yIIyOJICHHBIM YPOBHU: MIOCOOHE JUISl yUUTEIeH 00111e00pa3oBaTeIbHbIX

opranuzaiuii» /coctaButenb T.A. Bypmuctpora. — M.: IIpoceemnienue, 2016.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
NUHTEPHET

- Enunas komteknms nudpoBeIx 00pa3oBaTenbHBIX pecypcos: http://school-
collection.edu.ru

- College.ru — uHTEpHET-MIPOEKT JJIs JUCTAHIIMOHHOM MOATOTOBKHU K cnaye ' MA
http://college.ru/matematika/

- [Ipuknaanas MaTeMaTHKE: CIPABOYHUK MaTeMaTUYECKUX (POopMyI1, MpUMEpPHI U

3ajaum ¢ pemenusmu http://www.pm298.ru



- OnuMnUaIbl 1 KOHKYPCHI 10 MaTeMaThKe JUIs MIKOJIBHUKOB Beepoccuiickas
OJIUMIIHAJIa IIIKOJLHUKOB 10 MaTeMaTHke http://www.olimpiada.ru

- MareMaThyecKre OJIMMIIMAABI U OJUMIIHaaHbIe 3agaun http://wwwzaba.ru
- MexaynaponHeiii MaTeMaTrueckuii KoHKype «Kenrypy» http://all-
photo.ru/empire

- CaiiT anemeHTapHOil MateMatuku mutpus I'ymuna

http://www.mathnet.spb.ru






