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HOACHUTEJIBHASA 3AIINCKA

I'eometpust siBisieTcss OJHUM M3 0a30BBIX KYpPCOB Ha YpPOBHE CPEIHEro
oOmero o0Opa3oBaHus, TaK Kak 00eCIeYUBAET BO3MOKHOCTh U3yUYEHUS AUCIUIUIMH
€CTECTBEHHO-HAYYHOM HAIIPABICHHOCTH M MPEIMETOB TyMAaHHUTAPHOI'O LMKJIA.
[lockonbKy  JorMYeckoe  MbllieHue,  (GopMHpyeMoe  MpU  U3YUCHHUH
0oOy4YaromMUMHCS TOHSATHUIHBIX OCHOB I'€OMETPUHU, NIPHU JI0KA3aTEeIbCTBE TEOPEM U
ITOCTPOCHHUH LETIOYKHU JIOTUYECKUX YTBEPKICHUM IPU PELIEHUH T'€OMETPUYECKUX
3aJa4, YMEHHME BBIJBUIaTb M ONPOBEPraTb TI'MIIOTE3bl HEMOCPEICTBEHHO
UCITOJIB3YIOTCSl TIPU PELICHUM 33Ja4 €CTECTBEHHO-HAYYHOr'O IMKJIA, B YACTHOCTHU
bu3nUecKux 3aaad.

Lens ocBoeHUs mporpaMMbl yueOHoro Kypca «I'eomeTpusi» Ha yriayOaéHHOM
YpOBHE — pa3BUTHE WHIUBUIYAIbHBIX CIOCOOHOCTEH OOydYarommxcs MpH
U3YYeHUH T'€OMETPHUH, KaK COCTaBJISIONIEH MpeaMeTHON obnactu «MaTtemaTuka u
uHpopmaTtuka»  uyepe3  oOecrleueHHe  BO3MOXKHOCTH  MNPUOOpETeHHS |
UCIIONIb30BaHUs Oosee TiIyOOKMX TEOMETPUYECKUX 3HAHUKW U JIeWCTBUH,
cnenupUYHBIX T€OMETPUH, U HEOOXOIUMBIX JUIsl YCIIEUTHOTO MPO(PECCHOHATBHOTO
00pa30BaHUs, CBA3aHHOIO C UCIOIb30BAaHUEM MATEMAaTUKU.

[IpuoputeTHpRIMH 3aJauyaMu Kypca IE€OMETPUM Ha YIUIyOJEHHOM YpPOBHE,
pacIIUpSIIOIIMMU U YCUIUBAIOLUIMMU Kypc 0a30BOT0 YPOBHS, SIBISIFOTCSL:

pacIIMpeHne NMPEACTABICHUS O T€OMETPUH KAaK YaCTH MHUPOBOU KYJIBTYPBI U
(opMupoBaHUE OCO3HAHUS B3aUMOCBSI3U F€OMETPUH C OKPYKAIOIIUM MUPOM;

(opMupoBaHUE NPEACTABICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BRKXHEHIIMX MAaTEMaTUYECKUX MOJENAX, IO3BOJSIOIIMX ONMCHIBATH M H3y4aTh
pa3HbIE SBJICHUS OKPY>KAIOIIET0 MUpPa, 3HAHHUE IMOHATUHHOTIO arapara o pasaeiy
«CtepeoMeTpus» yueOHOro Kypca reOMETpHH;

¢opmMupoBaHue  yMeHHMs ~ BJaJ€Thb  OCHOBHBIMU  MOHSATHSIMH O
IPOCTPAHCTBEHHBIX (UIYypaX U HMX OCHOBHBIMHM CBOMCTBaMH, 3HaHHME TEOPEM,
GopMynT M yMEHHE HMX NPUMEHATh, YMEHHUS JOKa3blBaTh TEOPEMbl U HAXOAWUTH
HECTaHJIapPTHBIE CIIOCOOBI PEIICHUs 3a/1a4;

(dopMupoBaHuEe YMEHHS paclo3HaBaTh HA YePTEKax, MOJEISIX U B PEaIbHOM
MHpPE MHOTOIPAHHUKM M Teja BpAILECHUSA, KOHCTPYMPOBATH TI'€OMETPUUYECKHE
MOJENH;

(GopMupoBaHUEe MOHUMAHUS BO3MOXKHOCTH aKCMOMATHYECKOTO IMOCTPOCHHS
MaTeMaTUYeCKuX TeOopui, (pOpMUPOBAHHE MOHUMAaHUS POJM AKCHOMATHUKH MpPH
MPOBEJICHUY PACCYKICHUM;

(opMHpOBaHUE YMEHMS BIAJETh METOAAMH J0Ka3aTelIbCTB M AITOPUTMOB
pelmeHns, yMEHUS MX NPUMEHATh, IPOBOAUTH JOKA3aTEIbHBIE PACCYKICHHS B
XOJI€ peUIeHUsl CTEPEOMETPUUECKUX 3a/1a4 U 3a/1a4 C MIPAKTUYECKUM COJIEPKAHUEM,
(opMHUpOBaHME MPEACTABICHHS O HEOOXOJMMOCTHM  JOKAa3aTelIbCTB  IpHU



000CHOBaHMHM MaTEMATHICCKUX YTBEPKICHUN U POJIU aKCHOMATHUKH B TIPOBEICHHUH
JIEAYKTUBHBIX PACCYXKIACHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTEIUICKTYAIBHBIX M  TBOPYECKHUX
crocoOHOCTe 00yJaromuXxcs, MO3HaBaTEILHON aKTUBHOCTH, UCCIEI0BATEIBCKUX
YMEHHH, KpUTHIHOCTH MBIIUICHUS, HHTEPECca K N3yUYCHUIO T€OMETPHH;

dbopmupoBanue (HYHKIIMOHATHLHOW TPaAaMOTHOCTH, PEIICBAHTHOW T'€OMETPHU:
YMCHHS PACIO3HaBaTh IMPOSIBICHUS TEOMETPUYECCKUX TIOHATHHA, OOBEKTOB U
3aKOHOMEPHOCTEH B PEaNIbHBIX JKM3HEHHBIX CUTYallUSIX W MPU U3YYCHUH JIPYTUX
y4eOHBIX  MPEAMETOB, TMPOSIBJICHUS 3aBUCUMOCTEH M 3aKOHOMEPHOCTEH,
MOJICITUPOBAHMS PEATBHBIX CHUTYaIlUd, HMCCIICIOBAHUS TIOCTPOCHHBIX MOJICIICH,
WHTEPIIPETAIIUU TTOJYICHHBIX PE3yIbTaTOB.

OCHOBHBIMH COJICpXKATEIBHBIMK JTUHUSAMU y4eOHOTO Kypca «l'eomeTpus» B
10-11 «xmaccax sBustoTcsi:  «lIpsiMble HM  TIJIOCKOCTH B MPOCTPAHCTBE,
«MHororpanHukn», «Tema  BpameHus», «BekTopel W  KOOpPAMHATH B
IPOCTPAHCTBEY, «J|BIXKEHUS B POCTPAHCTBEY.

ChopmynupoBannoe Bo ®PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
MNOHSTUSIMU», PEIIEBAHTHHIMU T'€OMETPUU Ha YIIIyOJIEHHOM ypOBHE OOy4YEHHs B
10-11 kmaccax, OTHOCUTCSA KO BCEM COZEpPKaTeIbHBIM JUHUSM y4eOHOro Kypca, a
dbopMupoBaHUE  JIOTUYECKMX YMEHHUW  pachlpefensieTcsi He  TOJIbKO IO
coJiep KaTeNIbHbIM JIMHUSM, HO | 10 rogaMm oOyudenus. Coaep:kanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTam ocBoeHHs dDenepalibHON paboueit
IPOrpaMMBbl, PACTIPENCIEHHBIM IO ToJaM OOY4YeHUs, CTPYKTYPHPOBAHO TaKUM
o0pa3om, 4ToOBI KO BCEM OCHOBHBIM, MPUHITUITHAIBLHBIM BOIIPOCaM 00yJaromuecs
oOpamaJiucb HEOJHOKPATHO. JTO  TMO3BOJSAET OPraHU30BaTh  OBJIAJICHHE
r€OMETPUYCCKUMU MOHSATUSIMH U HABBIKAMU TIOCIIEIOBATENILHO U MTOCTYMATENBHO, C
COOJI0/IEHNEM TPUHITUTIA IPEEMCTBEHHOCTH, a HOBBIC 3HAHUS BKIIIOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKHUX MPEJCTABICHUN O0YUYaAIOUIUXCS, pACIIUPSS U YIIyOIss
e€, o0pa3ys MpOYHbIE MHOYKECTBEHHBIE CBSI3H.

[lepexon kK U3y4eHUIO TEOMETPUU Ha YIITyOJIEHHOM YPOBHE MO3BOJISECT:

co3gath ycmoBus s auddepeHnManuu  00ydeHHUs,  MOCTPOEHUS
WHJVMBHUAYaIbHBIX O00pa30BaTENIbHBIX MpOrpaMM, OOECHEUYUTh YriIyOJE€HHOE
M3y4YeHHE TEOMETPHUH KaK COCTABJISIONIEH yaeOHOTo penmera «MaTemaTikay;

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

Ha wusyuenme yueOHOro kypca «['eomerpusi» Ha YrIyOJIEHHOM YpOBHE
orBogutcs 204 waca: B 10 ximacce — 102 gaca (3 gaca B Henenmo), B 11 kimacce — 102
yaca (3 yaca B HEJIeJIO).



COAEPXAHUE OBYUYEHUA
10 KVIACC

IIpsiMble ¥ MJIOCKOCTH B MPOCTPAHCTBE

OcHOBHBIE  MOHSATHS ~ CTEpeoMeTpuu. Touka, TMpsMas, IUJIOCKOCTb,
npoctpaHcTBO. [loHsTHE 00 aKCMOMATHYECKOM MOCTPOEHUU CTEPEOMETPHH:
aKCHOMBI CTEPEOMETPUH U CIAEACTBUS U3 HUX.

B3aumHoe pacrnonoxeHue NOpsIMBIX B MPOCTPAHCTBE: IEpEeceKarolIrecs,
napajulesibHble M CKpeuuBamomuecss mnpsMble. [Ipu3Haku CKpelmBarommxcs
npsiMbIX. [lapaninenbHOCTh NPSMBIX U IUIOCKOCTEW B IPOCTPAHCTBE: MapaiiebHbIe
psIMbIE€ B POCTPAHCTBE, MapaLIEIbHOCTh TPEX NPSIMBIX, NapaJUICIbHOCTh MPSIMOM
u 1uiockoctu. [lapannenbHoe M IEHTpalbHOE NPOEKTHUPOBAHUE, H300pakeHHE
¢uryp. OCHOBHBIE CBOMCTBa MapauieNbHOr0 NpoekThupoBanus. M3o0paxeHue
¢uryp B mapasuieqbHON MPOEKIUHU. YTIIbI C COHAINPaBICHHBIMU CTOPOHAMHM, YTOJI
MEXIy MPSMBIMU B TIpocTpaHCcTBe. [lapannenbHOCTh MIOCKOCTEN: mapaiieiabHble
IUIOCKOCTH, CBOMCTBa napajiebHbIX MJIOCKOCTEH. [Ipocreiimue
NPOCTPAHCTBEHHbIE (DUTypbl HAa IUIOCKOCTH: TETpajdAp, MapajulelenuIie],
OCTPOEHUE CEUCHHI.

[lepneHAUKYISPHOCTD MPAMON M IIOCKOCTH: NEPIEHAUKYJIIPHBIE MIPSIMBIE B
IPOCTPAHCTBE, IMpSAMbBIE MapajuielibHblE W NEPHEHAUKYISPHbIE K IUIOCKOCTH,
OPU3HAK MEPIEHANKYISIPHOCTH MPSMOM M IUIOCKOCTH, TEOpeMa O MpSIMOM

NEPHEHIUKYISIPHON MJIOCKOCTH. OpTtoronansHoe MIPOEKTUPOBAHHUE.
[lepnieHaAUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JO IUIOCKOCTH, PACCTOSTHUE
OT TpsMOM 1O  IUIOCKOCTH,  TpoeKmus  Qurypsl Ha  IJIOCKOCTb.

[lepneHAUKYISIpPHOCTh  IUIOCKOCTEH: TMPU3HAK NEPHEHAUKYISIPHOCTU  JIBYX
wiockocreit. Teopema 0 TpEX NEePHEHAUKYJIIIpax.

Yriael B MPOCTPAHCTBE: YIrOJl MEXKIY NPSIMOW M IUIOCKOCTBIO, JIBYI'PAHHBIN
YTOJI, JINHEWHBIM yTOJl ABYTPAHHOTO yria. TpEXrpaHHBII U MHOTOTPAHHBIE YIJIBL.
CBoiicTBa IUIOCKMX YIVIOB MHOrorpaHHoro yria. CBoilcTBa IUIOCKHUX H
JBYIPaHHBIX YTJIOB TPEXTPAHHOIO yriia. TeopemMbl KOCMHYCOB W CHHYCOB JUJIA
TPEXTPAHHOTO YIJIa.

MHoOrorpaHHuKH

Buael MHOrorpaHHuUKOB, pa3BEpTKa MHOrorpaHsHuka. [lpusma: N-yrosibHas
npu3Ma, npsiMasi 1 HaKJIOHHas MPU3MbI, OOKOBasi U MOJIHAsI TOBEPXHOCTh MPU3MBI.
[Tapanmnenenunen, nOpsMOYTrOJIbHBIM — MapajuleieNuIle] W €r0  CBOWCTBA.
Kpatwaiimmme mnytm Ha TIOBEpXHOCTM MHOrorpanHuka. Teopema Ounepa.
IIpoctpanctBennass teopema Iludaropa. Ilupammpma: n-yronapHas mnupamuja,
npaBuiibHasE W yceu€HHas mnupamuabl. CBoiicTBa pébep U OOKOBBIX TIpaHelt
MpaBWIBHOM mupaMuibl. [IpaBUIbHBIE MHOTOTPAHHUKU: MPAaBUJIbHAS IMpPU3Ma H



[IpaBWIbHAs IHpaMUJa, IPABUIBHAS TPEYrolibHAas IHUpaMuia WU IPaBUIbHBIN
TeTpa’ap, KyO. IlpenactaBieHue o NpaBUWIBHBIX MHOTOIPAaHHUKAaX: OKTajJp,
JNOAEKadAp U UKOCADIP.

Bbruncienne 31€eMEHTOB MHOTOIPAHHMKOB: pé&Opa, JIuaroHaiad, YIJIbI.
[Inomaas OOKOBOM MOBEPXHOCTH W TOJHOMW MOBEPXHOCTH HPSIMOM TPHU3MBI,
IJIOAAh OCHOBaHUM, TeopeMa O OOKOBOM NOBEPXHOCTH MPSMON MPU3MBI.
[Inomaasr OOKOBOM MOBEPXHOCTH M MOBEPXHOCTU MPABUIBHOM MHUPAMMIIBI,
Teopema O IUIOLIAAN YCEUEHHOU MTUPAMU/IBI.

CummMmeTpuss B NOPOCTPAHCTBE. DJIEMEHTBl CUMMETPHM  IPABHJIBHBIX
MHOTIOrpaHHUKOB. CHMMETpuss B NPAaBWIBHOM MHOTOIPDAHHUKE: CUMMETPUS
napajulesenuneaa, CUMMETPUS MPAaBUJIBHBIX IIPU3M, CUMMETPHUS NPAaBUIbLHOMU
IAPAMUBI.

BekTopsI M1 KOOPAUHATHI B IPOCTPAHCTBE

[ToHATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOp, JIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOpPbl KOJUIMHEApHbIC, COHAIIPABICHHbIE W IPOTUBOIIOJIO0XKHO
HaIlpaBJICHHbIE BEKTOPbI. PaBEHCTBO BEKTOPOB. JIEHCTBUS C BEKTOPAMU: CIIOKECHUE
U BBIYUTAaHUE BEKTOPOB, CYMMa HECKOJBKHUX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
qucyio. CBOMCTBA CIOKEHHs BEKTOPOB. CBOICTBA YMHOKEHUSI BEKTOpa HA YHCJIO.
IlonsATHEe KOMILIaHApHBIE BEKTOPBI. [IpH3HAaK KOMIUIAHAPDHOCTH TPEX BEKTOPOB.
IlpaBuiio mapamienenunena. Teopema O pasIoKEHUH BEKTOpa IO TPEM
HEKOMIUIAHAPHBIM  BekTOopaM. IIpsAMoyronbHass  cucreMa  KOOpAMHAT B
npoctpadcTBe. Koopaunatel BekTOopa. CBA3b MEXIYy KOOpAMHATAMU BEKTOpa M
KOOpAMHATaMU TOYEK. YToJl Mexay Bekropamu. CKalsipHOE IPOU3BEICHUE
BEKTOPOB.

11 KIJACC

Tesa Bpamenust

[lonsiTUs: UUIMHAPHUYECKAs TOBEPXHOCTh, KOHUYECKAs TOBEPXHOCTb,
chepuueckasi TMOBEPXHOCTb, oOOpasylonue moBepxHocTed. Tenma BpamieHus:
WINHAP, KOHYC, YCEUYE€HHBIM KOHYC, cdepa, map. Bzaummnoe pacmonoxeHue
chepsl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxeHue Ten
BpaIlleHHs Ha TUIOCKOCTU. Pa3BépTka nunuuApa u konyca. CumMmerpus cepsl u
mapa.

O6béMm. OcHoBHBIE CBoOiicTBAa 00BEMOB Ten. Teopema 00 00bEMe
MPSIMOYTOJILHOTO Tapajuienenunena v ciueactsus u3 He€. OObEM mpsMOd U
HAKJIOHHOW MPU3MBI, MIWJIWHIPA, TUpaMHUIbl 1 KoHyca. O0BEM TIapa u mapoBOro
CerMeHTa.

KoMOuHanuy Tenm BpamieHuss ¥ MHOTOrpaHHWKOB. [Ipw3ma, BhucaHHas B
UUJUMHIp, oOMNHcaHHas okojo IwiauHapa. llepeceuenue cdepsl um mapa c
mIockocThio. Kacanue miapa u cdepsl MIOCKOCTHIO. [loHATHE MHOTOTpaHHUKA,



OMHMCAHHOTO OKOJO c(epbl, cdepbl, BIUCAHHON B MHOTOIPAaHHUK WA TEJO
BpallEHUS.

[Tnomans MOBEPXHOCTH IWIMHApPA, KOHYCA, IUIOMaAb chepbl U e€ yJacTei.
[Togobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIOMIAACH IMOBEPXHOCTEN
nonoOHeIx (uryp. IlpeoOpazoBanue mnogoOus, romoteTHs. Pemenue 3agad Ha
IJIOCKOCTHU € UCIOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnit MHOTOTPAaHHUKOB U TEJI BPaIllCHUs: CCUCHUS IHINHAPA
(mapayiieIbHO ¥ MEPHEeHIMKYJSIPHO OCH), CEUCeHHS KOHyca (mapajuiebHbIe
OCHOBAHUIO U TIPOXOSAIINE UYepe3 BEPIINHY), CEUCHUS I1apa, METObl TOCTPOCHUS
CEUYEeHMI: METOJ CJIE/IOB, METOJ] BHYTPEHHETO MPOEKTUPOBAHUS, METO/ MEepeHoca
CEKYILIEeH MIOCKOCTH.

BekTopbl U KOOPAMHATHI B MPOCTPAHCTBE

Bektopet B mpoctpanctBe. Omeparuu  Hajg  BekTopamu. BekropHoe
yMHOXeHUE BEKTOpOB. CBOWCTBA BEKTOPHOTO YMHOXeHus. [IpsmoyronbHas
cucTemMa KoopJuHat B nmpoctpaHcTBe. Koopaunarel BekTopa. Paznoxenue BekTopa
no Oasucy. KoopauHaTHO-BEKTOPHBIM METOA MPU PEIICHUHU TEOMETPHUYECCKUX
3a/ady.

JABuKEeHHSI B IPOCTPAHCTBE

JBuxenus: npoctpancrBa. OtobpaxkeHus. JIBUKEHUS U PaBEHCTBO (QUTYD.
OO6mue cBoiicTBa JABWKEHWH. Buasl JBWKEHUH: TapaulelbHBIA TEPEHOC,
[IEHTpajbHasl CUMMETPHS, 3€pKajlbHAs CHUMMETpPHUS, MOBOPOT BOKPYT MPSIMOI.
[Ipeobpazosanus nomodus. [Ipssmas u chepa Ditnepa.

IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHS YYEBHOI'O KYPCA
«'EOMETPUS» (YIJAYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpa:xaaHckoe BoCIIMTAHME:

c(hOopMHUPOBAHHOCTh IPaKAAHCKOM MO3UIIMN 00YJaIOMIerocss Kak akTUBHOTO U
OTBETCTBCHHOTO  WIEHAa  POCCHHCKOro  oOmecTBa,  NPEACTABICHHE O
MaTeMaTHYeCKUX OCHOBAX (PYHKIIMOHMPOBAHUS PA3TUYHBIX CTPYKTYD, SBICHUH,
MpOLEyp TPaXIAAHCKOTO oOOmIecTBa (BBIOOPHI, OMPOCHl M JIPYroe), yMEHHE
B3aUMOJICICTBOBATh C COIMAJbHBIMH HWHCTUTYTAMH B COOTBETCTBHHM C HUX
GYHKIUSIMY U HA3HAYCHUEM;

2) maTpUuOTHYECKOe BOCIIUTAHME:

c(hopMHUPOBAHHOCTH POCCHUNCKOMN TPa)KIaHCKOW HJICHTUYHOCTH, YBaXKCHHUS K
MPONUIOMY M HACTOAIIEMY POCCUUWCKOW MAaTEMaTUKH, HEHHOCTHOE OTHOUIEHHE K



JOCTUKEHUSIM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMATUUYECKOU LIKOJIBI,
UCIOJb30BaHUE ATUX JOCTHKEHUM B JAPYrUX HayKaX, TEXHOJOrusaX, cdepax
AKOHOMUKH;

3) AyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHUE TYXOBHBIX IIEHHOCTEH POCCHUUCKOTO Hapojaa, CHhOPMUPOBAHHOCTD
HPABCTBEHHOTO CO3HAHMS, 3TUYECKOTO IMOBEACHUS, CBSI3aHHOTO C MPAKTHYECKUM
MPUMEHECHUEM JOCTW)KCHUM HAYKA M JICSATEIBHOCTBIO YYEHOTO, OCO3HAHHE
JUYHOTO BKJIa/ia B TOCTPOCHHUE YCTOWUUBOTO OYIYIIIETO;

4) 3cTeTHYECKOE BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHHE K MHUpPY, BKIIOYAsg AICTETHUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEHN, 0OBEKTOB, 3aj7a4, PEIICHUH, PACCYKICHHUM, BOCTIPUUMUYUBOCTh
K MaTEMaTUYECKUM ACIEKTaM pa3JIUYHbIX BUJIOB UCKYCCTBA;

5) pusuveckoe BocnuTaHME:

chOpMUPOBAHHOCTh YMEHHUS MPUMEHSITH MaTEeMaTUYeCKHWe 3HAHUS B
MHTEpECcax 3JJ0POBOr0 U O€30MacHOro o0pasa >KM3HU, OTBETCTBEHHOE OTHOIICHUE K
CBOEMY 3JIOPOBBIO (3I0POBOE MHUTAaHUE, COATAHCUPOBAHHBIM PEXHUM 3aHATHUN U
OTIbIXa, peryisipHasi ¢pu3nueckas akTUBHOCTD), (PU3MUYECKOE COBEPIICHCTBOBAHUE
IIPU 3aHIATUSAX CHOPTUBHO-03J0POBUTEIIBHOM €SI TENBHOCTBIO;

6) TpynoBoe BocniuTaHue:

TOTOBHOCTh K TpPYIdy, OCO3HaHHE LIEHHOCTH TPYIOJIIOOUs, HWHTEpeC K
paznuyHbIM  chepaM  TpoecCHOHaTbHON  NESITENbHOCTH, CBA3AHHBIM  C
MaTEMaTUKON U €€ NPHIOKCHHSIMHU, YMEHHE COBEpIIATh OCO3HAHHBIA BBHIOOD
Oynymeit mnpodeccun W peanu3oBbIBaTh COOCTBEHHBIC J>KU3HEHHBIC IIJIAHBI,
FOTOBHOCTH M CIIOCOOHOCTh K  MaTeMaTHYeCKOMY  OOpa30oBaHHUIO U
caM000pa30BaHUI0 HAa NPOTSHKEHWHW BCEH JKU3HM, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUU MPAKTUYECKHUX 3a]1a4 MATEMATUUYECKOW HAIIPABIEHHOCTH;

7) 3K0JIOrM4YecKoe BOCIIUTAHHUE:

c(hOpPMHUPOBAHHOCTh  JKOJOTUYECKOW KYyJIbTYpbl, TOHWMAaHUE BIUSHUS
COLMAIIBHO-3KOHOMHYECKHUX IMPOLECCOB HA COCTOSIHUE NMPUPOAHON U COLHAIBHOU
Cpelibl, 0OCO3HaHME TI00ATBHOTO XapaKTepa dKOJOTUIECKUX MPOOIEM, OPUCHTAIIUS
HAa TIPUMCHEHHE MATeMAaTWYECKUX 3HAHWWA JUIsi penieHus 3agad B 00JacTu
OKpPYXXalUIEW CpeAbl, IUIAHUPOBAHHUE IIOCTYNKOB W OLEHKHM HMX BO3MOYKHBIX
MOCJICACTBUH TSI OKPYKAIOIIEH CPEIbI;

8) HeHHOCTH HAYYHOr0 MO3HAHUA:

c(hOpMUPOBAHHOCTb MHUPOBO33PEHUSI, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKW U  OOIIECTBEHHOW  MPAKTUKH, [OHUMaHUeE
MaTeMaTH4YeCKOM HayKu Kak c(epbl YelIOBEYECKOM ESITeNIbHOCTH, ATamoB e
pa3BUTUA M 3HAYUMOCTH JUISI PAa3BUTHS LMUBWIM3ALMHU, OBJIAJCHUE S3BIKOM
MAaTEMAaTHKA W MaTEMAaTUYECKOM KYJIbTYpOM KakK CpEICTBOM TIO3HAHUS MHpA,



IFOTOBHOCTb OCYIICCTBJIATHL IIPOCKTHYIO MW HCCIICAO0BATCIBbCKYIO JCATCIBHOCTD
HHIWBUAYAJIbHO U B IT'PYIIIIC.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3naBaTe/ibHBbIE YHHBEpPCAJIbHBIE YUeOHbIE 1eHCTBHS

ba3oBble JiornyecKkue NecTBUA:

BBISIBIIATh U XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKU MAaTEMATHYECKUX
OOBEKTOB, TOHSITUH, OTHOIICHUM MEXKAY TOHATUAMH, (HOPMYIUPOBATH
ompeieNIeHUs] TIOHSITUH, YCTaHABIMBATh CYIIECTBEHHBIN MpU3HAK Kiaccudukaimm,
OCHOBaHUS JIJIs 0000IIEHHS U CPAaBHEHHUSI, KPUTEPHUH MPOBOJIUMOTO aHAIN34;

BOCIIPUHUMATh,  (opMyaupoBaTh U  IPEoOpPa3oOBBIBAThL  CYXKJCHHUS:
yTBEPAUTEIbHBIC U OTPULIATEIIbHBIC, €IMHUYHbBIC, YACTHBIC U 00IIHE, YCIOBHBIC,

BBISIBIIATH MAaTEMATUUECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTHUBOPEUUS
B (pakTax, JaHHBIX, HAOJIOJCHUSIX U YTBEPXKICHUSX, MpeJjaraTh KpUTESPUU s
BBISIBJICHHS] 3aKOHOMEPHOCTEH U TPOTUBOPECUHIA,

JenaTh BBIBOJBI C HCIOJIL30BAHUEM 3aKOHOB JIOTMKH, JCAYKTUBHBIX U
WHAYKTUBHBIX YMO3aKIIOUEHUN, YMO3AKIIOUEHUH TI0 aHAJIOTUH;

IPOBOAUTH CAMOCTOSITENIbHO JIOKA3aTeIbCTBA MATEMATUYECKUX YTBEPKICHUM
(MpsiMbI€ U OT MPOTUBHOTO), BEICTPAUBATH APTyMEHTAIMIO, TPUBOIUTH MIPUMEPHI U
KOHTPIpUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY)K/ICHUS U BHIBOBI;

BBIOMpATh CIOCOO pemieHus y4deOHON 3amadyu (CpaBHUBATh HECKOJIBKO
BApMAHTOB  pelIeHUs, BbIOMpaTh HaumboJee MOAXONAMUNA C  y4ETOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBnble uccienoBarejabCcKue JeHCTBUSA:

UCIIOJIb30BaTh BOMPOCHI KaK MCCIEIOBATEIbCKUNA HMHCTPYMEHT IMO3HAHUSA,
dbopMynupoBaTh  BOMPOCH,  (PHUKCHUpYIOIHME  MPOTUBOPEYHE,  MPOoOIeMy,
yCTaHaBIMBATh MCKOMOE M JaHHOE, (OPMHUPOBATH THIOTE3y, apryMEHTHPOBATh
CBOIO MMO3UIIMI0, MHEHUE;

POBOJIUTH CAMOCTOSITEJIbHO CIJIAHUPOBAHHBIM 3KCIIEPUMEHT, UCCIEAOBAaHUE
[0 YCTAHOBJICHHIO OCOOEHHOCTEW MaTEMAaTH4YEeCKOro 00ObEKTa, SIBJIEHUS, IIpoliecca,
BBISIBIICHUIO 3aBUCUMOCTEN MEXKTy 00BEKTaMU, SBICHUSIMH, POLECCAMMU;

CaMOCTOATEIHLHO (POPMYIHPOBATH OOOOIIECHHS] W BBIBOJBI IO PE3yIbTaTaM
MPOBEAEHHOTO  HAOJIOJCHUS, HCCIECIOBAHUS, OLIEHUBATh  JOCTOBEPHOCTh
MOJIYYEHHBIX Pe3yJIbTaTOB, BEIBOJAOB U 0000IICHUIA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHUE MpOIECCa, a TaKkKe BbIIBUTATh
MIPEIOJIOAKEHUS O €r0 Pa3BUTUH B HOBBIX YCIIOBHUSAX.

Pab6ora ¢ ungopmaumeii:

BBISBJIATH NePUITUTHI WH(DOpPMAIUK, TaHHBIX, HEOOXOMUMBIX NJIT OTBETa HA
BOIIPOC U JIJIS PEILICHUs 3a]1auu;



BbIOMpaTh MH(OPMAIUIO U3 UCTOYHUKOB PAa3JIMYHbIX TUIIOB, aHAIU3UPOBATH,
CUCTEMATU3UPOBaTh U MHTEPIPETUPOBATH HHPOPMALMIO PA3IUYHBIX BHJIOB H
dbopm npencTaBiIeHUs;

CTPYKTYpPHpPOBaTh MHQOpPMALIMIO, MPEACTABIATh €€ B pazlUyHBIX (opmax,
WTIOCTPUPOBATh Tpaduuecky;

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

KoMMyHuKaTHBHBIE YHUBeEpPCAJIbHbIE YUeOHbIE 1eCTBUS

OOmenue:

BOCIIPUHUMATH U (POPMYJTUPOBATH CYKJICHUSI B COOTBETCTBUU C YCIOBUSIMU U
HeJasIMU OOIIEHUs, SCHO, TOYHO, T'PAMOTHO BbIpa)kaTh CBOIO TOUYKY 3pEHUS B
YCTHBIX U TUCBMEHHBIX TEKCTaX, JaBaTh IMOSICHEHHS IO XOJy pEIIeHUs 3aJauyw,
KOMMEHTHPOBATh MOJIYUYEHHBIN PE3YIIbTaT;

B XOJIe 0OCYXXJIEHMsI 3aJ]aBaTh BOTIPOCHI MO CYIIECTBY 0OCYKIaeMOW TEMBI,
npoOJieMbl, pelIaeMo 3aJaud, BBICKA3bIBATh HJICH, HAIICJICHHBIE Ha TIOMCK
pelIeHus, COIMOCTAaBISATh CBOM CYXJICHHS C CYXKICHUSMH JPYTHMX YYaCTHUKOB
nauajora, oOHapy)XHBaTh Pa3IM4Me W CXOJCTBO IMO3UIIMNA, B KOPPEKTHOU dopme
dbopMyITHUpOBaTh pa3HOTIACHS, CBOM BO3PAKEHUSI;

MPEACTABIATh PE3yJIbTaThl PEIICHUS 3a7a4H, SKCIIEPUMEHTA, UCCIICIOBAHMS,
IIPOEKTAa, CAMOCTOSATEIHHO BBIOMpaTh (GopMaT BBICTYIUICHHS ¢ YYETOM 3aaad
IIPE3CHTAIIMN M OCOOCHHOCTEH ayIUTOPHH.

PeryasiTuBHbIE YyHUBepCcAJbHbIE YUeOHbIE 1eCTBUSA

Camoopranusanus:

COCTaBJIATH IIJIaH, AITOPUTM PEIICHHUS 3a/a4M, BBIOUPATh CIIOCO0 pelieHus ¢
YIETOM MMEIOIINUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHPOBATh
1 KOPPEKTHPOBATh BAPUAHTHI PEIICHUH C y4éTOM HOBOM MH(pOPMAITUH.

CaMOKOHTPOJIb, IMOIIMOHAIbHBIN MHTEJIEKT:

BJIAJCTh HABBIKAMHU  IIO3HABATEIIbHOW  peduiekcMn  Kak  OCO3HAHHUSA
COBEpPIIAEMBIX JACHCTBUUA M MBICIUTEIBHBIX MPOIIECCOB, UX PE3YJIbTATOB, BIIAJICTh
crioco0aMu CaMOIIPOBEPKH, CAMOKOHTPOJIS TMpollecca M pe3yjbraTa peIieHUus
MaTeMaTHYECKOM 3a7a4H;

MPEABUACTh TPYAHOCTH, KOTOPhIE MOTYT BO3HUKHYTh MPHU PEUICHUH 3a7ayH,
BHOCUTH KOPPEKTHUBHI B JAEATCIHLHOCTh HA OCHOBE HOBBIX OOCTOSATEILCTB, TaHHBIX,
HaWJICHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OIIEHUBATh COOTBETCTBHE PE3YJIbTATa IIEIU U YCIOBUIM, OOBIACHATH IPUUNHBI
JTOCTVIKCHUST WIJIM HEJIOCTH)KEHUS PE3YJbTaTOB JICSITEILHOCTH, HAXOAUTh OIIHOKY,
JlaBaTh OIIEHKY IPHOOPETEHHOMY OTIBITY.

CoBMecTHAasI 1eATEJbHOCTD:



MOHUMATh U HCIIONB30BAaTh MPEUMYILECTBA KOMAHIHON M WHJWBHIYaTbHOU
paboThl MpU pelIeHHH YYEeOHbIX 3aJad, HOPUHUMATh LeJlb COBMECTHOM
JEeSATENbHOCTH, IUIAHUPOBATh OPraHU3ALMI0 COBMECTHOM padOThI, paclpeaeiarh
BUJIbI pabOT, JOroBapuBaThCS, OOCYXIaTh TPOILIECC U Pe3yJabTaT pPadoTHI,
000011aTh MHECHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B I'PYMIOBBIX (GopMax paboTsl (00CYXJeHUs, OOMEH MHEHUIA,
«MO3TOBbl€ IITYpPMb» W HUHBIE), BBINOJHATH CBOIO 4YacThb pabOThl H
KOOPJMHUPOBAaTh CBOM JACHCTBUS C JPYTMMHU YJE€HAMU KOMAaH]bI, OII€HUBAThH
KayecTBO CBOETO BKJaJia B OOLIMH MPOJYKT MO KPUTEPHUSIM, CPOpMYyITHpPOBaAaHHBIM
y4aCTHUKaMU B3aUMOJIEHCTBHUS.

NPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kinacca oOyqaromuiicst HAy9UTCS:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHATHSIMU CTEPEOMETPUU TMPHU
pelieHnuy 3a7a4 ¥ MPOBEJICHUU MAaTEeMAaTHUYECKUX PACCYKICHH;

e TMPUMECHSTH aKCUOMBI CTEPEOMETPUM M CIICJICTBHS U3 HHUX IMPU PEIICHUU
reOMETPUUECKUX 3a/1a4;

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

e CBOOOJIHO OIEpUPOBaTh TOHATHSIMH, CBS3aHHBIMM C yIJaMd B
NPOCTPAHCTBE: MEXIY NPSIMBIMH B TMPOCTPAHCTBE, MEXAY MPSIMONl U
TUIOCKOCTBIO;

e CBOOOJIHO OTIEPUPOBATH MOHATUAMH, CBI3aHHBIMUA C MHOTOTPaHHUKAMU;

e CBOOOJIHO pacmo3HaBaTh OCHOBHBIE BHUbI MHOTOTPAHHUKOB (MpHU3Ma,
UpaMuIa, MPSMOYTOJIbHBIN Tapasiesenunes, Kyo);

e KiIaccu(pUIMPOBATH  MHOTOTPAHHUKH, BBIOMpass  OCHOBAaHUA  JUIS
KJIacCH(pUKAITIH;

e CBOOOJNHO ONEPHPOBATH TOHATHSIMHU, CBS3aHHBIMH C CEUYCHHUEM
MHOT'OTPaHHUKOB TJIOCKOCThIO;

e BBINOJHSATD napasuiesibHOE, LHEHTPaJIbHOE u OpTOrOHAJIBHOE
IPOEKTUpPOBaHKE (UTYP HA TUIOCKOCTH, BBITIONHATH U300pakeHUs (QUTyp
HAa MJIOCKOCTH;

e CTPOUTH CEUEHHS]I MHOTOTPAHHUKOB Pa3IMYHBIMH METO/IAMHU, BBITIOIHSTH
(BBIHOCHBIC) IMJIOCKHE YEPTEKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX GUTYD:
BU/I CBEPXY, COOKY, CHU3Y;

e BBIUKCIATH IUJIOIIAJM  TOBEPXHOCTEH  MHOTOIPAaHHUKOB  (TpHU3Ma,
MMpaMUJia), FEOMETPUUECKUX TeJ C MPUMEHEHUEM (POpMYIT;



CBOOOJIHO OTNEPUPOBATH MOHITUSMU: CHMMETpPHUSI B MPOCTPAHCTBE, IIEHTD,
OCh M IUIOCKOCTh CUMMETPHUHU, LEHTP, OChb U IUIOCKOCTh CHUMMETPHUHU
durypsi;

CBOOOJIHO OINEpPUPOBATH MOHSATHUSAMHU, COOTBETCTBYIOIIUMU BEKTOpaM U
KOOpAMHATAM B MPOCTPAHCTBE;

BBITIOJIHATH ACHUCTBUA HaJl BEKTOPaMUu;

pelarh 3aJadyd Ha JI0Ka3aTeIbCTBO MATEMAaTUYECKUX OTHOLICHHU U
HaXO0XJIECHUE TE€OMETPUYECKUX BEIWYMH, NMPUMEHSS] HU3BECTHBIE METOMBI
IpU PEIIEHNA MAaTEMATUYECKUX 3aJ1a4 MOBBIIICHHOTO U BBICOKOTO YPOBHSA
CJII0KHOCTH;

NPUMEHSATh MPOCTEUINE MPOTPAMMHBIE CPEACTBA U BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI ITPU PEUICHUU CTEPEOMETPUUECKUX 3314,
U3BJICKaTh, MPEOOPA3OBBIBATE M HWHTEPIPETUPOBATH HHGOPMALUIO O
IPOCTPAHCTBEHHBIX TEOMETPUUECKUX (urypax, NpencTaBICHHYIO Ha
YepTexax U pUCyHKax;

NPUMEHSTh TOJYYEHHBbIE 3HAHUSI Ha TMPAKTUKE: CpPaBHUBATh W
aHAJM3HPOBATH PEAIbHBIE CUTyallud, MPUMEHATh W3yUYECHHBIE MOHITUS B
npolecce MOMCKa  pelIeHHs  MaTeMaTH4YecKH  COpMYITUPOBAHHOU
npo0JIeMbl, MOJIETUPOBATh pEalbHbIE CUTyallMM Ha S3bIKE TE€OMETPUH,
UCCJIEA0BaTh MOCTPOCHHBIE MOJEIN C HCIOJB30BAHUEM T'€OMETPUUECKUX
NOHSATHM W TEOpeM, ammapaTta ainreOphl, peliatb MPakTHYECKUe 3ajadu,
CBSI3aHHBIE C HAXO0K/ICHHEM T€OMETPUUECKUX BEJINYUH;

UMETh TIPEICTaBICHUS OO0 OCHOBHBIX JTalax pa3BUTHS T'€OMETPUHU Kak
COCTaBHOM YacTH (pyHIaMEeHTa Pa3BUTHS TEXHOJIOTHI.

K xonity 11 kiacca oOyJaromuiicst HAy9uTCs:

CBOOOJTHO OMEPHPOBATH MOHSATUSMHU, CBA3AHHBIMH C IMJIWHIPHYECKOMH,
KOHUYECKONM U CcPEepuIecKOl IMOBEPXHOCTSIMH, OOBICHATH CIOCOOBI
TIOJTYYCHHS;

OTIepUPOBATH MOHSATUSMH, CBI3aHHBIMH C TEJIAMH BPAIICHUS: IIIUHIPOM,
KOHYCOM, c(hepoil u mapom;

pacmo3HaBaTh Tella BpamieHus (IWIMHAP, KOHYC, cdepa W 1map) u
OOBSCHATH CITIOCOOBI TIOJYYCHHUS TEJ BPAIICHHS;

KJIacCU(UIIUPOBATH B3AMMHOE PACIIONIOKEHUE CHEPhI U MIIOCKOCTH;
BBIYUCTISITh BEIMYWHBI DJIEMEHTOB MHOTOTPAHHHUKOB W T BpPAICHUSA,
00BEMBI W TUIONIAA TIOBEPXHOCTEH MHOTOTPAHHHUKOB W TEJI BPAICHWSI,
T€OMETPUIECKUX TEIl C TPUMEHEHUEM (HOPMYT;

CBOOOJTHO OTEPUPOBATH MOHATHUSMH, CBI3AaHHBIMH C KOMOWHAIMSIMHU Tl
BpallleHWsI ¥ MHOTOTPAaHHUKOB: MHOTOTPAHHUK, BIIMCAHHBIN B chepy U



OMMCaHHBIN 0KOJI0 cdepsl, chepa, BOUCAHHASS B MHOTOTPAHHUK WU TEJO
BpaIlCHUS;

BBIYHCIISITE COOTHOIICHUSI MEXKAY IUIOMIAAIMHU MTOBEPXHOCTEN U 00BEMaMuU
IT0JTOOHBIX TEI;

n3o0paxaTh u3y4daeMble (UTYpBI, BBIMOJHATh (BBIHOCHBIE) IUIOCKHE
YepTeX U U3 PUCYHKOB MPOCTBHIX OOBEMHBIX (PUTYp: BUI CBEpXY, COOKY,
CHU3Y, CTPOUTH CEUEHUS TEJl BpaIllCHHUSI;

U3BJICKAaTh, MHTEPIPETUPOBATH M MPE0oOpPa3oBbIBATH HH(MOpPMALMIO O
MPOCTPAHCTBEHHBIX TEOMETPUUECKUX (uUrypax, MNpencTaBICHHYIO Ha
YepTekax U pucyHKax;

CBOOOJIHO ONIEPUPOBATH MOHSATHEM BEKTOP B MPOCTPAHCTBE;

BBITIOJIHSITH OTIEPAIIUU HAJl BEKTOPAMU;

3a/1aBaTh IJIOCKOCTh YPABHEHHUEM B JIEKAPTOBOM CUCTEME KOOPJIUHAT;
periaTh TEOMETPUUECKUE 3a/1a4i Ha BBIYUCIICHUE YTIIOB MEXY MPSIMbIMU
U TUIOCKOCTSIMHU, BBIYHCIIGHUE PACCTOSHUNM OT TOYKH JO TIJIOCKOCTH, B
11eJI0M, Ha TPUMEHECHHE BEKTOPHO-KOOPAMHATHOTO METOIa TIPHU PEIICHUH;
CBOOOJTHO OMEpUpPOBATh TMOHATHSIMH, CBSI3aHHBIMU C JIBUJKEHHEM B
IPOCTPAHCTBE, 3HATh CBOMCTBA JIBHXKEHUM;

BBITMIOJHATh M300paKeHUs] MHOTOIPAaHHMKOB U Tl BpallleHUs Mpu
napajieIbHOM T[E€pEeHOCE, LEHTPAJIbHOM CUMMETPUHU, 3€pKajIbHOMN
CUMMETPHH, TIPU TTOBOPOTE BOKPYT MPAMOU, MpeoOpa3oBaHus MOA00MS;
CTPOUTH CEYEHUSI MHOTOIPAaHHUKOB U TEJl BPAILCHUS: CEUEHUsS LUIIUHIpA
(mapajuiesIbHO U TIEPIICHAUKYIISIPHO OCH), CEUCHUSI KOHYca (TapajuieibHbIe
OCHOBAHUIO U IPOXOJSIINE YEPE3 BEPUINHY), CEUCHUS 1I1apa;
UCIIOJIb30BATh METOJIbl TMOCTPOEHUS CEUEHMI: METON CJEJ0B, METOL
BHYTPEHHEr0 MPOEKTUPOBAHUS, METO/I IEPEHOCA CEKYILEN IITOCKOCTH;
JIOKa3bIBaTh TEOMETPUUECKUE YTBEPKICHHUS;

NPUMEHSTh TE€OMETpUYeCKrue (PaKThl I PEIIEHUs CTEPEOMETPUUYECKUX
3a/Ja4, MPEANoJIaralolinX HECKOJbKO MIArOB PEIICHHS, €CIH YCIOBHS
IIPUMEHCHHS 33JIaHbI B SIBHOK U HESIBHOU opme;

pemaTh 3ajJlayd Ha JI0Ka3aTeJbCTBO MAaTEMaTUYECKHX OTHOIICHHN W
HAXOXKJICHHE T€OMETPUUYECKUX BEIUYHH;

OPUMEHATH MPOTPAMMHBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHHUKAIIMOHHBIE
CUCTEMBI MIPU PEIICHUU CTEPEOMETPUUECKUX 3a/1a4;

NPUMEHSTh  TOJIYYEHHbIE  3HAHUA  HA  NPAKTUKE:  CPaBHUBATh,
aHAJM3UPOBATH U OLICHUBATH PEAIbHBIE CUTYAIlUU, IPUMEHSATh U3yUCHHbIC
MOHSATUS, TEOPEMBbI, CBOMCTBA B TMpOIECCE IMOUCKA  PEIICHUS
MareMaTH4ecku  CcOpMyJIUMpOBAaHHOM  MpPOOJIEMbl,  MOJEIUPOBATH
peanbHble CUTyallUM Ha SI3bIKE T€OMETPUM, HCCIEN0BATH MOCTPOEHHBIE



MOJEIA C HCIOJIb30BAHUEM TI'€OMETPUYECKUX IIOHATUM U TEOpEM,
annapara anreOpbl, pemarh NPAKTUYECKUE 3a/layd, CBA3aHHBIE C
HaXO0XXICHUEM I€OMETPUUECKUX BEIUYMH;

UMETh MPEACTaBICHUS OO0 OCHOBHBIX 3Talax pa3BUTHS T'€OMETPUHU Kak
COCTaBHOM YacTH (GyHAAMEHTA PA3BUTHUS TEXHOIOTUH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KosunyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iaejioB U TeM (ungpossbie)
n/n MPOrpaMMblI Bcero Konrpoabupie | Ipaxtirieckire o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
1 BBenenue B ctepeomMeTpuio 23 1
9 B3anMHOe pacnosiokeHue npsiMbIX B 6 1
MIPOCTPAHCTBE
3 [MapannenbHOCTh IPSMBIX | IIOCKOCTEH B 3
MIPOCTPAHCTBE
4 [lepnieH IUKyYIAPHOCTD MPSIMBIX U o5
IJIOCKOCTEMN 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 I[TPOTPAMME 102 6 0




11 KVIACC

KonunyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Konrpoabubie | IlpakTHyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI pecypest
1 AHanuTudeckas reoMeTpus 15 1
9 [ToBTOpEHwUe, O606HI€HI:IC u 15 1
cUCTeMaTH3alus 3HaHUH
3 OO0BEM MHOTOTpaHHUKA 17
Tena Bpamenus 24 1
5 [Tmomaam moBepXHOCTH U 0OBEMBI 9 1
KpYTJIBIX TEJ
6 JIBuKeHus 5) 1
7 [ToBTOpEHwUE, o6o6meﬂ%e u 17 5
cUCTeMaTH3alusl 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0




IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo yacoB

Bcero

KonTtpoibHbie
padoThI

IIpakTHYeckue
padoThbI

Jara
U3ydeHus

DJIeKTPOHHbIE
uudposeie
o0pa3oBaTejibHbIE

pecypchbl

OcHoBHbI€E IpaBUIIa U300paKEeHUS HA
PHUCYHKE MJIOCKOCTH, MapajIeIbHbIX
MPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka

[TonATHs cTepeomMeTpHun: TOUKA, IpsIMas,
TUIOCKOCTB, TIPOCTPaHCTBO. OCHOBHBIE
MpaBHJIa H300PaKEHUS Ha PUCYHKE
TUTOCKOCTH, TTapauIeIbHBIX TPSIMBIX
(0Tpe3KoB), cepeIMHbI OTPE3Ka

[TonsiTHs: mepecekaronuecs mIoCKOCTH,
nepeceKaroIuecs npsimas ¥ mioCKOCTh;
MOJIYIPOCTPAHCTBO

IlonsTHs: MNEPECCKAOIMNECH IIIIOCKOCTH,
ICPCCCKAOIUCCA IIpsAMasa U MJIIOCKOCTb;
MOJYIIPOCTPAaHCTBO

MHOrorpaHHUKH, U300paKeHUE
MIPOCTEUIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIIHUX 00BEKTOB

MHororpaHHUKH, U300pakeHne
MIPOCTENIINX MPOCTPAHCTBEHHBIX UTYP,
HECYIIECTBYIOIIUX 00BEKTOB

AKCHOMEI CTCPCOMCTPHHU U IICPBLIC




CICACTBUA U3 HUX

AKCHOMBI CTEpEOMETPHUH U IIEPBHIC
CJIEJICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBHIE
cienctsus u3 Hux. CrocoOnl 3a1aHust
MPSIMBIX U TJIOCKOCTEN B IPOCTPAHCTBE.
O06o03HaueHUs PSMBIX U TIJIOCKOCTEH

10

N300paxkenue ceueHnil nupamuabl, Kyoa u
MIPU3MBI, KOTOPBIE MMPOXOJIAT YEPe3 UX
pé6pa. N3o0paxkeHne nepecedeHmst
MTOJTY4EHHBIX IUIOCKOCTEN. PackpammBanue
MTOCTPOCHHBIX CEYEHUI Pa3HbIMU LIBETaMU

11

N3obpaxenne ceueHnit mupaMu b, Kyda u
MPHU3MBI, KOTOPBIE TIPOXOIAT Yepe3 UX
pé6pa. N3o0paxeHne nepeceueHust
MOJTyYCHHBIX IUIOCKOCTEH. PackpammBanue
MMOCTPOCHHBIX CEUCHHUI Pa3HBIMU IIBETAMHU

12

N300pakeHnue ceueHuit mupaMu/ipl, Kyoa u
MIPHU3MBI, KOTOPBIE TIPOXOJIAT Yepe3 uX
pé6pa. N3o0paxkeHne nepeceueHust
MOJIyYCHHBIX IUIOCKOCTEH. PackpaniiBanue
MOCTPOCHHBIX CCUCHHUH Pa3HBIMU IIBETAMH

13

N300pakenue ceueHuil mupaMupl, Kyoa u
MIPHU3MBI, KOTOPBIE TIPOXOIAT Yepe3 UxX
pebpa. M3o0paxxkeHne nepeceyeHus
MOJTyYCHHBIX IUIOCKOCTEH. PackpariiBanue
MMOCTPOCHHBIX CCUCHHI Pa3HBIMU IIBETAMH

14

Merto ciaenoB ajs MMOCTPOCHUMA cedyeHU




15

Mertozx cieoB Ui TOCTPOSHHSI CEUEHUIA.
CBoiicTBa NepecedeHui MpsIMBIX U
IIJI0CKOCTER

16

Mertozx cienoB I TOCTPOSHHSI CEUCHUH.
CpoiicTBa epece4eHnii MpsIMbIX U
IJIOCKOCTER

17

[TocTpoenune ceuenuit B nmupamue, Kyoe
o TpéM ToukaM Ha pébpax. Co3naHue
BBIHOCHBIX YePTEKEH U 3aITHCh IIaroB
MMOCTPOCHUS

18

[TocTpoenune ceuenuii B nmupamue, Kyoe
o TpéM ToukaM Ha pébpax. Co3gaHue
BBIHOCHBIX YEpPTEKEW U 3aIlKCh I1aroB
MOCTPOCHUS

19

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

20

[TocTpoenune ceuenuii B nmupamue, Kyoe
1o Tpém Touykam Ha pébpax. Co3znanue
BBIHOCHBIX YEPTEKEW U 3alKUCh 111aroB
MIOCTPOEHUSA

21

IToBTOpenue mianumerpun: Teopema o
MIPONOPIMOHANIBHBIX 0Tpe3kax. [Togodue
TPEYTrOJIbHUKOB

22

[ToBTopenue mnanumerpun: Teopema
Menenas. PacuyeTsl B ceueHUIX HA
BBIHOCHBIX 4yepTexax. Mcropus pazsurus
IUIAHUMETPUU U CTEPEOMETPUH




23

KonTpoabHasg padora "AKCHOMBI
p p
crepeomerpun. Ceuenus"

24

B3anMHOe pacnosiokeHue npsiMbIX B
npoctpaHcTBe. CKpeluBaromuecs
npsiMble. [Ipu3Haku cKkpemuBarommxcs
npsMbIxX. [lapaniensHble npsMble B
MIPOCTPAHCTBE

25

TeopeMa o CylIeCTBOBAHUU U
€IMHCTBEHHOCTH MPSIMOM NapajlieIbHOMN
JTAHHOW MPSIMOM, TPOXOAIIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIeKAIIEH Ha TaHHOU
npssMoi. Jlemma o nepecedeHnun
MapajuIeIbHbIX MPSMBIX MIOCKOCTHIO

26

[TapannensHOCTH TpeX NpsMBIX. Teopema o
TpEX MapaienbHbIX NpsAMBIX. Teopema o
CKPEILMBAIOIIUXCS MPSMBIX

27

[TapannensHOE TPOSKTHPOBAHHUE.
OCHOBHBIE CBOMCTBA NapajlIeIbHOTO
npoekTupoBanus. M3o00paxkeHne pasHbIX
¢buryp B napamienbHON IPOEKIUN

28

LenTpanbHas npoekuus. Yrou ¢
COHAIIPABJICHHBIMU CTOPOHAMU. YTOJI
MEXKy MPSIMbIMU

29

332[3‘11/1 Ha J0Ka3aTCJILCTBO U
HCCICIOBAaHUC, CBA3AHHBIC C
PACIIOJIOKCHUEM IIPAMBIX B ITPOCTPAHCTBE

30

IloHsTus: napajijieJIbHOCTb HpHMOﬁ )41
TIJIOCKOCTH B ITPOCTPAHCTBE. HpI/ISHaK
napalJICJIbHOCTU HpﬂMOﬁ " IJIOCKOCTH.




CaoiicTBa NapayuIeIbHOCTU IPSIMOU U
IUIOCKOCTH

31

['eomerpuueckue 3a1auy Ha BEIUMCICHUE U
JI0Ka3aTeNbCTBO, CBA3AHHBIE C
[apajuIeIbHOCTBIO MPSAMBIX U TIOCKOCTEN
B IIPOCTPAHCTBE

32

[TocTpoenune ceueHus, MPOXOSIIETO Yepes3
JTAHHYIO TIPSIMYIO HA YEPTEkKe U
MapajyIeIbHOTO APYrou npsiMoil. Pacuér
OTHOIIIEHUI

33

[TapannenpHast mpoeKUHs, IPUMEHEHUE
JUI IOCTPOEHUSI CEYeHHH KyOa 1
napaienenumnena. CBoicTBa
napajuiefienune1a u IpusMbl

34

[TapannensHble IockocTH. [Ipu3Haku
MapajuIeIbHOCTH JIBYX IUIOCKOCTEH

35

Teopema o napanienbHOCTH U
€IMHCTBEHHOCTH IJIOCKOCTH, MPOXOAs1Ieit
yepes TOUKY, He MPUHAAISKAIYI0 JaHHOM
IJIOCKOCTH M CIIEACTBHS U3 HEE

36

CBolicTBa napauiesIbHbIX IIJIOCKOCTEH: O
MapayIeIbHOCTH MPSIMbBIX ITEPECEUCHUS
MIpU NIEPECEUECHUH JIBYX MapajuIeIbHbIX
IIJIOCKOCTEN TPEThEU

37

CBoiicTBa mapaiesIbHbIX IIJIOCKOCTEN: 00
OTpe3Kax NapajuleIbHbIX NPSMBIX,
3aKJIFOUEHHBIX MEXK]y NTapajljIeIbHBIMU
IJIOCKOCTSIMU; O NIEPECEUEHUH NPAMOIL C
JBYMsI ITapaJIJIEIbHBIMU TUIOCKOCTSIMU




38

[ToBTOpenue: reopema [Mugaropa Ha
IUIOCKOCTH

39

[ToBTOpEHUE: TPUTOHOMETPHUS
MPSIMOYT'OJIBHOTO TPEYrOJIbHUKA

40

CaoiicTBa Ky0a 1 MPsIMOYTOJILHOTO
napajuiesIenunena

41

Borunicnenue 1iamH OTpe3KoB B KyOe U
MIPSIMOYTOJIBHOM ITapajuIeIeuIe1e

42

[lepneHMKyYISIpPHOCTD NPAMOU 1
mockocTy. [Ipu3nak
MEPIEHIUKYISIPHOCTH MPSMOH U
IIJIOCKOCTH

43

[TepieHAMKYISAPHOCTD MPSAMOM 1
mrockoctu. [Tpusnak
MEePIEeHIUKYIIPHOCTH MPSAMOU U
MJI0CKOCTH

44

Teopema o cyliecTBOBaHUHN U
€IMHCTBEHHOCTH MPSIMOU, TPOXOAIEH
4yepe3 TOUKY IMPOCTPAHCTBA U
MEPIEeHIUKYISIPHON K MIIOCKOCTH

45

IInockocTtu u MEPNCHAUKYIIAPHBIC UM
IpsAMBIC B MHOT'OI'PaHHHUKAaX

46

IInockocTtu n NEPNCHAUKYIIAPHBIC UM
MpsAMBIC B MHOTOTpaHHHUKAX

47

[leprieHauKynsAp U HAKJIOHHASL.
ITocTpoenue nepneHuKyIispa U3 TOUKU Ha
MPSIMYIO

48

[eprienauKynsp U HAKJIOHHASL.




[TocTpoenue neprneHuKyisipa U3 TOYKM Ha
IPSAMYIO

Teopema o0 TpEX nepHeHANKYIApax

49
(mpsimast 1 oOpaTHast)

50 Teopema o TpEX nepHeHANKYIApax
(npsimast u oOpatHast)

51 Yroa Mmexay CKpelBaroIMMUCS
MPSIMBIMU
[Touck neprneHauKyISIpPHBIX MPSIMBIX C

52 MTOMOIIBIO IEPTIEHIUKYISIPHBIX
IIJIOCKOCTEMN

53 OproroHaiabHOE MPOSKTUPOBAHHE
[TocTpoenune ceuenuii Kyba, IpPU3MBI,

54 MPaBUWJILHON TUPAMUJIBI C TIOMOIIIBIO
OPTOTrOHAJIBLHOW MPOEKIUU
[TocTpoenune ceueHuii Kyoa, IpU3MBI,

55 IIPaBUJIBHON ITUPaMUIBI C IIOMOILBIO
OPTOTOHAJILHOM MPOEKIMH
CuMMeTpus B IPOCTPAaHCTBE

56 OTHOCHUTEJIBHO II0cKocTH. ITnockoctu
CUMMETPUNA B MHOTOTpaHHHUKAX

57 [Ipu3Hak NepneHuKyJIIpHOCTH MPSIMON 1
IJIOCKOCTH KakK CJIEICTBUE CUMMETPUHN

58 IIpaBuiibHBIE MHOTOIPAaHHUKU. Pacyér
PacCTOSHUN OT TOUKH JI0 MJIOCKOCTH

59 [IpaBuiibHBIE MHOTOIpaHHUKU. Pacyér
PacCTOSHUN OT TOUKH JI0 MIJIOCKOCTH

60 CrniocoObl ONyCTUTh NEPIEHANKYIISPHI:




CUMMCTpPUs, CABUT TOYKHU 10
NapajuIeIbHON IPAMOM

61

CaBur no HenapaienbHOU IPSIMOH,
U3MEHEHUE PACCTOSHUN

62

KonTtponsHas padora "B3anmuoe
pAacIoJIOKEHHUE NPSIMBIX U IUNIOCKOCTEN B
npocrpaHcTee”

63

[ToBTOpEHME: Yyroy MeX 1y NpsSMBIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOpEMa
KOCHHYCOB

64

[ToBTOpEHME: Yyroy MexXIy
CKPEIIHUBAIOIIUMHUCA IIPSIMBIMU B
IIPOCTPAHCTBE

65

reOMeTpI/ILIeCKI/Ie METObI BBIYHMCIICHUA
yriia MCXAy NpsAMbBIMU B MHOT'OI'PaHHHUKAX

66

JByrpanubiii yroj. CBOMCTBO JTUHEUHBIX
YIJI0B IBYTPaHHOIO yriia

67

[Tepnienaukynspablie maockoctu. CBOMCTBA
B3aMMHO MEPIECHIUKYISIPHBIX ITOCKOCTEN

68

[Ipu3Hak nepneHIuKyIspHOCTH
IJIOCKOCTEH; TeopemMa o mpsiMoi
MepecevyeHus ABYX MIOCKOCTEN
MEePIEHIUKYIISIPHBIX TPEThEN MIOCKOCTH

69

[IpsiMoyronbHbIN Napajuienenumnen; Kyo;
U3MEPEHUs, CBOWCTBA IIPSIMOYTOJIBHOTO
napasiesenumnena

70

TeopeMa 0 AUaroHaJii npsiMoyroJIbHOTO




Iapajiiejacnuicaa u CJICACTBUC U3 Hee

71

CrepeoMeTpuiecKue U IPUKIIaHbIC
3aJ1a4d, CBSI3aHHBIC CO B3aMMHBIM
PACIIOJIOKCHHUEM MIPAMBIX U IIJIOCKOCTU

72

[ToBTOpEHME: CKpENTUBAIOIIUECS MPSIMBbIE,
napajuieIbHbIE TUIOCKOCTU B CTaHIAPTHBIX
MHOTOTpaHHUKAaX

73

[Tapa mapaynenbHbIX II0CKOCTEN Ha
CKPEILMBAIOIIUXCS MPSMBIX, PACCTOSIHHE
MEXAY CKPELMBAIOIIUMUCS IPSIMBIMU B
MIPOCTBIX CUTYAIHSIX

74

Paccrosnue ot TOUkH J0 IIITOCKOCTH,
paccTosiHUE OT MPSIMOM JI0 TNIOCKOCTH

75

BrrunciieHue paccToOAHUI MEXTY
CKPEILMBAIOIIUMHUCS MPSIMBIMHU C
MTOMOIIBIO NEPIIEHIUKYISIPHON MIIOCKOCTH

76

TpéxrpanHblil yroJi, HEpaBEHCTBA I
TpexrpaHHbIX yrioB. Teopema ITudaropa,
TEOPEMBbI KOCUHYCOB U CUHYCOB JIJIsI
TPEXTPAHHOTO yTiia

77

DnemMeHTHI chepruuecKoi TeOMETPUU:
reoJIe3nYeCcKue JIMHUU Ha 3emiie

78

KonTtponpHast padota "Yrisl u
paccrossHus"

79

CucremaTtuzanus 3HaHul "MHOrorpaHHUK
U €ro 3JIEMEHTHI"

80

[upamupa. Buasl nupamun. [IpaBunbHas
nupamuja




[Ipusma. IIpsAmas 1 HaKJIOHHAsS IPU3MBI.

81 1
[IpaBunbHas npusma

82 [IpssmMoit nmapaymenenunen, 1
MPSIMOYTOJIBHBIH Mapajuieenumnes, Kyo

83 Brimykieie MHOTOTpaHHuKH. Teopema 1
Ditnepa
Brimykieie MHOTOTpaHHUKH. Teopema

84 Oiinepa. [IpaBuiibHBIE U OTYIPABUIIbHBIE 1
MHOTOTPaHHUKH

85 KounTtponsnas pabora "MHuororpaHHUKT" 1

86 [TonsiTHe BEeKTOpa Ha MJIOCKOCTH U B 1
MIPOCTPAHCTBE

87 CymMMa BEKTOPOB 1

88 Pa3nocTh BekTOpOB 1

89 [TpaBuso mapanienenunena 1

90 YMHOXEHHE BEKTOpa Ha YUCIIO 1
Paznoxenue Bekropa 1no 0azucy Tpéx

91 BEKTOPOB, HE JISKAIIUX B OJTHOU 1
IUIOCKOCTH

92 CkansipHO€ pou3BeICHUE 1

03 Beruucnenue yria Mex1y BEKTOpaMu B 1
IIPOCTPAHCTBE

94 IIpocreiimme 3ana4u ¢ BEKTOpaMu 1

95 IIpocreiimme 3ana4n ¢ BEKTOpaMu 1

96 IIpocreiimme 3ana4u ¢ BEKTOpaMu 1

97 IIpocreiimue 3anaun ¢ BEKTOpaMu 1

98 O06o0611eHre U cucTeMaTu3alus 3HaHUN 1




99 O06o01IeHne U cucTeMaTu3anus 3HaHu | 1
100 Wrorosas koHTposibHas paboTa 1
101 Hrorosas koHTposbHAs paboTa 1
102 O06o01IeHre 1 cucTeMaTr3aus 3HaHu! 1
OBIIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME




11 KVIACC

KonunyecTBo yacos DJIeKTPOHHbIE
Mara uudposbie
Nen/m | Tema ypoka Konrpoabubie | IlpakTHyeckue
Bcero u3ydeHusi ~ oOpa3oBaTeibHbIE
padoTsbI padoThI
pecypcsl
1 [ToBTOopenue temsl "Koopaunars! BekTopa 1
Ha MJIOCKOCTH U B IPOCTpaHCTBE"
9 [ToBTOpenue tems! "CkansgpHoe 1
MIPOU3BEICHUE BEKTOPOB"
3 [ToBTOpeHue Temsl "Beruncnenue yria 1
MEK/ly BEKTOpaMH B IPOCTpaHCTBE"
4 [ToBTOpeHne TeMbl "YpaBHEHUE TPSMOM, 1
MPOXOSIIEH Yepe3 ABE TOUKH"
5 YpaBHEHHE MIOCKOCTH, HOpMaJlb, 1
YPaBHEHUE IUIOCKOCTH B OTPE3Kax
6 YpaBHEHHE IIJIOCKOCTH, HOPMAJIb, 1
YPaBHEHUE IUIOCKOCTH B OTPE3Kax
7 BekTopHoe npousBeneHue 1
3 JIuHeiHbIe HEpaBEHCTBA, TUHEUHOE 1
IIPOrpaMMUPOBAHUE
9 JIuHeiHbIe HEpaBEHCTBA, TUHEUHOE 1
IIPOrpaMMHUPOBAHHE
10 AHanuTHyecKkue METObl pacuéra yria 1
MEXAY NPSIMBIMU B MHOIOTPAaHHUKAX
1 AHanuTHyeckue MEeTobl pacuéra yria 1
MEXAY IIOCKOCTSIMU B MHOTOI'PaHHUKAX
12 dopmyna pacCTOSHHSI OT TOUKH J10 1




IIJIOCKOCTH B KOOpAMWHATAxX

HaxosxieHne pacCcTosiHUM OT TOYKHU 10

13
TUIOCKOCTH B KyOe

14 Haxosxnenne pacCcTOSHUIN OT TOYKH 710
IJIOCKOCTH B MIPABUILHOW TUPAMH/IE

15 KonTponbHas pabora "Ananutnyeckas
reoMerpus’"

16 CeyeHHsI MHOTOT'PAHHUKOB: CTaHAAPTHBIC
MHOTOTPaHHUKH

17 CedeHusi MHOTOIPAHHUKOB: METO/T CIE0B
CeyeHMsI MHOTOT'PAHHHUKOB: CTaHIapTHBIC

18 IJIOCKOCTH, TIEPECCUSHUS TIPSIMBIX U
IIJIOCKOCTEMN

19 [TapannenpHblie NPSMBbIE U TUIOCKOCTH:
napajuieNibHble CEYeHUS

20 [TapannenbHblie NPSMBIE U TJIOCKOCTH:
pacyér OTHOLICHUI
[TapannenbHblie NPSMbIE U TIOCKOCTH:

21 YTIIBI MEXKAY CKPEIIUBAIOITIMUCS
MPSIMBIMU
[lepnieniuKynsApHbIE MPSMBIC U

29 IJIOCKOCTHU: CTaHAPTHBIE Maphl
MEPIEeHIUKYIAPHBIX TIOCKOCTEH 1
MPSIMBIX, CHAMMETPHUH MHOTOTPAaHHUKOB
[lepnieHuKynApHBIE IPSMBIC U

23 MIJIOCKOCTH: TEOPEMA O TPEX
MePICHIUKYIISpax

24 [lepneHiuKynsspHBIE IPSIMBIE U




IIJIOCKOCTH: BBIYMCJIICHUSA OJIMH B
MHOT'OrpaHHUKax

25

[ToBTOpenue: monaau
MHOTOYI'OJIbHUKOB, ()OPMYJIbI JIsI
TIOMIAIeH, COOOpaKEHHUS TTOI00MS

26

[ToBTOpEenue: monaau
MHOTOYT'OJIbHUKOB, ()OPMYJIbI JIsI
TJI0IA IeH, COOOpaKEeHHSI TOI00Us

27

[ToBTOpEHME: IomEaIN
MHOTOYT'OJIbHUKOB, (DOPMYJIBI JIsI
TJTOTAIeH, COOOPaKEHHUS TI0100MsI

28

[lnomany ceyeHnii MHOTOrPaHHUKOB:
IJTOIIAIA TTIOBEPXHOCTEH, pa3pe3aHusi Ha
Y4acTH, COOOPaKEHHUSI 110100Mst

29

[lnomany ceyeHnii MHOTOTPaHHUKOB:
IO/ TOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOpaKEHHUS ITO00Us

30

Kontponbras padota "[loBropenue:
MHOTOTPaHHUKH, CEUCHUS
MHOTOI'PaHHUKOB"

31

O06béM Tena. O6beM NPSIMOYTOJIBHOTO
napaJuiesenuresa

32

3agaun 00 yABOEHUH Ky0a, 0 KBaJpaType
Ky0a; 0 TPUCEKLUH yria

33

CrepeoMeTpUUECKHE 3a/1a41, CBA3aHHBIE C
00BEMOM MPSMOYTOJILHOTO
napasJiesienumnena

34

HpI/IKJ'Ia,Z[HLIC 3aga4u, CBA3aHHBIC C




BBIYHCIICHUEM 00bEMA MTPSIMOYTOJIEHOTO

napajuienenurea
35 O0BEM PSAMOY TIPU3MEI
36 CrepeomMeTpuiecKue 3a/1a4uu, CBI3aHHBIC C
BBIYHCIICHUEM 00BbEMOB TIPSIMON TIPU3MBI
37 [IpuknagHeie 3a1a4n, CBSI3aHHBIE C
00BEMOM NPSAMOI PU3MBI
Brruucnenue 00bEMOB TN C MOMOIIIBIO
38 onpenenénHoro uarerpaia. O0bEM
HAaKJIOHHOHN IIPU3MBI
Breruucinenne 00bEMOB TeEN ¢ IIOMOIIBIO
39 onpenenénnoro uaTerpaia. O0bEM
MU PaMHU/IbI
40 ®dopmyna 00pEmMa mupamMuael. OTHOIIICHUE
00bEMOB MUPAMHU/T C OOIITUM yTIIOM
41 ®dopmyna 06bEMa mupamuasl. OTHOIIICHUE
00bEMOB MUPAMHU/T C OOLTUM yIIIOM
42 CrepeoMeTpHuecKue 3a/1auu, CBA3aHHbIE C
00bEMaMu HAKIIOHHOM MPU3MBI
43 CrepeoMeTpHuecKUe 3a/1a4ui, CBSI3aHHbIE C
o0bEMamMu MHpaMUIbL
[Tpuknamgaeie 3anaun mo Teme "OO0bEMBI
44 Ten", CBI3aHHBIE C 00BEMOM HAKIIOHHOM
TIPU3MBI
45 VKIIQJHbIE 33]]a4 TI0 TeMe BEMBI
IT "O6
Ten", CBsI3aHHbIE ¢ 00BEMOM MUPAMUJIBI
46 [Ipumenenne o0bEMOB. Boruncienune

pacCcTosAHUA N0 MIOCKOCTU




KontponsHas padora "O0béM

47 \
MHOTOTpaHHUKA
Hunuuapudeckast TOBEPXHOCTb,

48 00pa3yroIne UIHHIPUICCKON
MMOBEPXHOCTHU

49 Hunuuap. [psmoi KpyroBoi HUIUHAP.
[l1omaae MOBEPXHOCTH LIWIMHAPA

50 Konndeckast moBepXHOCTh, 00pa3yromme
KOHMYECKOU noBepxHocTH. Konyc

51 CedeHue KOHyca IIOCKOCTHIO,
MapajuieTbHOMN TIOCKOCTH OCHOBAHUS

59 Yceuénnslii konyc. M3o0pakenue
KOHYCOB U YCEUEHHBIX KOHYCOB

53 [Tmomaae 60KOBOM MOBEPXHOCTH H
MOJIHOM MTOBEPXHOCTU KOHYCA

54 [Tmomaas 60KOBOM MOBEPXHOCTH H
IOJIHO MMOBEPXHOCTH KOHYCa
CrepeoMeTrpuueckue 3a1a4uu Ha

55 JI0Ka3aTeNIbCTBO U BHIYHCIICHUE,
MIOCTPOCHUEM CEYCHMI UIMHIIPA, KOHYCa
CrepeoMeTrpHuueckue 3aa4uu Ha

56 JI0Ka3aTeNIbCTBO U BHIYHMCIICHUE,
MOCTPOCHUEM CEUECHUU LHUIMHAPA, KOHyCa

57 [IpuknagHeie 3aqa4n, CBSI3aHHBIE C
HUIHHIPOM

58 [IpuknagHeie 3aqa4n, CBsI3aHHbBIE C
HAIHHAPOM

59 Coepa u map




60

[Mepeceuenue cdepsl 1 mapa ¢
iockocTho. Kacanue mapa u cepbl
IUIOCKOCTBI0. B 1 n3o00paxkenue mapa

61

ITepeceuenue cdepsl u mapa ¢
mockocThio. Kacanue mapa u chepsl
IUIOCKOCTBIO. Bua n n3o0paxenue mapa

62

VYpasuenue chepsl. [Tnomanp chepsl u e
yacTeu

63

Cummetpus cdepsl 1 mapa

64

CrepeomeTpuyecKkre 3a1auu Ha
JTI0Ka3aTeNIbCTBO U BHIYHMCIICHHE,
CBsI3aHHBIE CO chEpoi U 1IapoMm,
MOCTPOCHUEM UX CEYEHHI MI0CKOCTHIO

65

CrepeoMeTrpHuueckue 3a/1auu Ha
JI0Ka3aTeNIbCTBO U BHIYHMCIICHUE,
CBsI3aHHBIE CO chEepoi U apoM,
MIOCTPOCHUEM UX CEYCHHI MI0CKOCTHIO

66

[IpuknaaHbie 3a7a9u, CBSI3aHHBIEC CO
ctepoit u mapom

67

[ToBTOpEHUE: OKPY)KHOCTH HA TUIOCKOCTH,
BBIYMCIICHUS B OKPY)KHOCTH, CTaHJApTHBIE
nonoous

68

Pazauunsie KOM6I/IHaI_II/II/I TCJI BpAlICHUS U
MHOTOT'paHHUKOB

69

3agaun o Teme "Tena ¥ MOBEPXHOCTH
BpalieHus"

70

3anaun o Teme "Tena U NOBEPXHOCTH
BpaiieHus"




71

KonTtponsnas padota "Temna u
IIOBEPXHOCTHU BpaleHus"

72

O0BéM muHapa. Teopema 006 00bEMe
IpsAMOro NUJIMHApAa

73

Brrunciienne 0065EMOB TEI € IOMOIIBIO
onpenenéHHoro uuTerpana. OopEm
KOHyca

74

TTimomam OOKOBOH U TIOJTHOM
MMOBEPXHOCTH KOHYCa

75

CrepeoMeTprieCcKue 3a/1a4M, CBI3aHHBIC C
BBIYUCIICHUEM 00BEMOB ITUITUH/PA,
KOHYyCa

76

[Ipuknagaeie 3agaun mo Teme "OO0bEMBI 1
IJION[ay MMOBEpXHOCTEN Tem"

77

OO0BEM 1mIapa U IapoBOTrO CEKTOPA.
Teopema 06 o0bEme mrapa. [Tnomans
cdepbl. CTepeoMeTpUYECKUE 3a1a4H,
CBSI3aHHBIE C BEIYHCIEHUEM 00BEMOB
1apa, IapoBOro CErMeHTa U IIapoBOIo
CeKTOpa

78

[Tpuknagaeie 3anaun mo Teme "OO0bEMBI
Ten", CBA3aHHbBIE ¢ 00BEMOM IIIapa u
ionaapio ceprl. COOTHOMICHUS MEXKIY
MJIOLIAISIMH TTOBEPXHOCTEH U 00BEMaMU
ITOTIOOHBIX T

79

[TogoGHbIE Tena B MPOCTPAHCTBE.
N3menenne 06bEMa mpu o 1001H.
CrepeoMeTpHUeCcKUe 3a/1a41, CBSI3aHHBIE C




BBbIUHMCIICHHEM 00BbEMOB TeJl U ILIOLIaaeH
IIOBEPXHOCTEH

80

KonTpomnsnas padora "[Tnomanu
MMOBEPXHOCTU U 00BEMBI KPYIJIBIX TEI"

81

JBuxenus npocrpancTBa. OToOpakeHHUsI.
JIBm>xeHust u paBeHCTBO puryp. O0mue
CBOICTBA JIBIIKEHUI

82

Buabl 1BuKeHMIN: TapauienbHbII
MEPEHOC, LIECHTPAJIbHASI CHMMETPUS,
3epKajbHasi CHMMETPHS, TOBOPOT BOKPYT
psAMOM

83

[IpeobpazoBanus noxoous. [psimas u
ctepa Diinepa

84

I'eomeTrpuueckue 3a1auu Ha IPUMEHEHUE
JIBUKCHUS

85

Kontponbhas padota "BekTopsl B
npocrpanctae"

86

O6o06matomee moBropeHue 11 moHATHIA 1
METOJIOB Kypca reomerpun 10—11
KJIACCOB, CUCTEMaTH3aIMs 3HAHUI:
"[TapannenbHOCTh MPSAMBIX U TIJIOCKOCTEH
B IIpOCTpaHCTBE"

87

Ob6o6maromiee noBroperue 11 noHsaTuit u
MeTOJIOB Kypca reomerpun 10-11
KJIaCCOB, CUCTEMAaTU3aLUs 3HAHUM:
"BexTopsl B npocTpaHcTBe"

88

Ob6o6m1aromiee noBropenue 11 nmoHsTuit u
MeTOJIOB Kypca reomerpun 10-11




KJ1aCCOB, CHCTeMAaTH3allMs 3HAHUI:
"BexTopsl B npocTpaHcTBe"

89

Ob6o6maromee moroperue 11 moustuit u
MeT0/10B Kypca reomerpun 10-11
KJIaCCOB, CHCTEMAaTH3aIus 3HAHUH:
"O6beM MHOTOrpaHHUKA"

90

O6o6maromniee nopropenue 11 noustuii u
MeT0/10B Kypca reomerpun 10-11
KJIaCCOB, CHCTEMAaTH3aIis 3HAHUH:
"O6beM MHOTOrpaHHUKA"

91

O6o6maromiee nosropenue 11 noustuii u
MeT0/10B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMaTH3aIMs 3HAHUIL:
"[Tmommaamn MOBEpXHOCTH U 0OBEMBI
KpyrJibIX Ten"

92

O6o06matomee moBropeHue 11 moHATHIA 1
METOJIOB Kypca reomerpun 10—11
KJIACCOB, CUCTEMaTH3aIs 3HAHUIL:
"[Tmommaan MOBEpXHOCTH U 0OBEMBI
KpyTJbix Ten"

93

HroroBas koHTposbHas paboTa

94

Wrorosas koHTposbHAs paboTa

95

[ToBTOpEHue, 06001IeHNE U
cucTeMaTH3allHs 3HAHUI

96

Hcropus pa3BUTHS CTEPEOMETPUM KaK
HayKd U €€ poJib B Pa3BUTUU
COBPEMEHHBIX NH)KEHEPHBIX U
KOMITIBIOTEPHBIX TEXHOJIOTUI




97

Hctopus pazBUTHS CTEPEOMETPUN KaK
HAYKH U €€ pOoJib B Pa3BUTUHU
COBPEMEHHBIX HH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHI

98

Hcropus pasBuTHS CTEpEOMETPHUH KaK
HAYKU U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX MHIKECHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHN

99

Hcropus pasBUTHS CTEpEOMETPHUH KaK
HAYKU U €€ poJib B Pa3BUTUH
COBPEMEHHBIX NMHKECHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHUI

100

Hcropus pasBuTHs CTEpEOMETPHUH KaK
HAyKHU U €€ POJIb B Pa3BUTUU
COBPEMEHHBIX NHKEHEPHBIX U
KOMIBIOTEPHBIX TEXHOJIOTUI

101

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH 1 €€ poJib B pa3BUTHH
COBPEMEHHBIX HH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

102

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH 1 €€ poJib B pa3BUTHH
COBPEMEHHBIX UH)KEHEPHBIX U
KOMIBIOTEPHBIX TEXHOJIOTUI

OBIIEE KOJIJMYECTBO YACOB I1O
I[TPOTPAMME

102




YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLIECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI UISA YYEHUKA

JI.C. AtanacsH, B.®. byty3o0B, u ap. ['eomerpus. 10-11 kinacchbl: yueOHUK 1St
0011e00pazoBaTeIbHbIX YUPEXKACHUN: 0a30BbIi U MPOPUIBHBIA YPOBHU. YPOBHU /
[JI. C. AtanacsH, B. @. byry3os, C. b. Kagomiies u ap.]. — 18-e uza. — M.:
IIpocsemenue, 2009.

METOANYECKHUE MATEPUAJIBI JJIS1 YUUTEJA

b. T'. 3uB. Jlunaktuueckue Marepuaisl mo reomerpuu s 11 kiacca. / b. I'. 3uB.
— 10-e uzn. — M.: Ilpocenienue, 2012.

C.M. CaaksH, B.®. byry3os. U3yuenue reomerpun B 10-11 knaccax.
Mertoaudeckue peKoMeHIaIuu K yueOHuky. Kaura s yaurerns.

N PPOBBIE OGPA3OBATEJIBHBIE PECYPCBI N PECYPCBI CETH
HUHTEPHET
[Hudpossie 06pa3oBaTebHBIE PECYPCHI:

1. CD «1C: Penerurop. Matematuka» (KuM);

2. CD «Marematunka, 5-11».

CeTu UHTEpHET:

1. UnaTepuer-noptan Beepoccuiickoil oMMnuaabl MKOILHUKOB. - Pexnum
nocryma: http://www.rusolimp.ru

2. Becepoccuiickre TUCTaHIMOHHBIE 3BPUCTUYECKHUE OJIMMITUABI 10 MATEMATHUKE.
- Pexxum moctyma: http://www.eidos.ru/olimp/mathem/index.htm

3. NUudopmarimoHHo-TIOMCKOBAs cucTeMa «3agadm». - Pexum mpocrtymna:
http://zadachi.mccme.ru/easy

4. 3agaun: nHPOPMAITMOHHO-TIOMCKOBAsI CUCTEMA 3a]1a4 10 MaTeMaTHKe. —
Pexwum noctyna http://zadachi.mccme.ru

5. KoHKypcHBIE 3a/1a4y 10 MaTEMAaTUKE: CIPABOYHUK U METOJIbI PELICHUS. —
Pexum moctyna: http://mschool.kubsu.ru/cdo/shabitur/kniga/tit.htm

6. Marepuaibl (OJHBIE TEKCTHI) CRBOOOIHO PAaCPOCTPAHAEMbIX KHHT 110
MaTematuke. — Pexxum gocryma: http://www.mccme.ru/free-books

7. Marematuka ansa nocrynatomux B BY3e1. — Pexum noctyna:
http://www.matematika.agava.ru/

8. BrinmyCkHbIE M BCTYNUTEIBHBIEC 3K3aMEHBI 10 MATEMATUKE: BAPUAHTHI,
MeToauka. — Pexxum mpoctyma: http://www.mathnet.spb.ru

9. OnumnuaaHble 3a/1auu 10 MaTeMaTuke: 0aza naHHbIX. — Pexxum nocryna:
http://zaba.ru



10. MockoBCKkHE MaTeMaTUYECKHUE ONMMIUaAbl. — Pexum gocryna:
http://www.mccme.ru/olimpiads/mmo

11. IkonpHBIE M pallOHHBIE MaTeMaTUYeCKHe onuMnuaasl B HoBocubupcke. —
Pexxum moctyna: http://aimakarov.chat.ru/school/school.html

12. BupryanpHas IIKOJIa FOHOTO MaremMaTuka. — Pexum nocrymna:
http://math.ournet.md/indexr.htm

13. bubnmnoreka 3M€KTPOHHBIX YYEOHBIX TOCOOMH IO MaTeMaTuke. — Pexxum
nocryma: http://mschool.kubsu.ru/

14. CnoBapu BCO paznuunbix aBTOpOB. — Pexxnm nocryna:
http://slovari.yandex.ru

15. DTI0/1b1, BHINOTHEHHBIE C UCIIOJIB30BAHUEM COBPEMEHHON KOMIBIOTEPHOM
3D-rpaduku, yBiekaTeIbHO U MHTEPECHO PACCKa3bIBAIOLIME O MATEMATHUKE U €€
npuiaoxeHusx. — Pexxum moctyma: http://www.etudes.ru

16. 3aounas ®u3znko-MaTeMaTuyecKas WKoja. — Pexxum nocryna:
http://ido.tsu.ru/schools/physmat/index.php

17. MunuctepctBo oOpazoBanusi PO. — Pexxum noctymna:
http://www.informatika.ru; http://www.ed.gov.ru; http://www.edu.ru

18. TectupoBanue online. 5-11 kmaccel. — Pesxxum mpoctyma:
http://www.kokch.kts.ru/cdo

19. ApxuB y4eOHBIX MpOrpaMM HH(POPMAITMOHHOTO 00pa30BaTEILHOIO MOpTaa
«RusEdu!». — Pexxum gocryma: http://www.rusedu.ru

20. Merasuuuknonenus Kupunna u Medoaus. — Pexxum gocryna:
http://mega.km.ru

21. Caiitel sHnMKIONE AN, — Pesxum moctyma: http://www.rubricon.ru;
http://www.enciclopedia.ru

22. Bes anemeHTapHas MmaTtemaruka. — Pesxxum moctyma: http://www/bymath.net
23. EI'D no matemaruke. — Pexxum moctyma: http://uztest.ru

24. MunuctepctBo oopazoBanus PD: http://www.inforrnika.ru/;
http://www.ed.gov.ru; http://www.edu.ru

25. Ilegarornueckass MacTepckas, ypoku B IHTepHET U MHOTOE apyToe:
http://teacher.fio.ru

26. HoBeie TexHOIOTHH B 0OpazoBanuu: http://edu.secna.ru/main

27. IlyreBogurenps «B Mupe HayKn» I MIKOJIbHUKOB:
http://www.uic.ssu.samara.ru/~nauka
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