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HOACHUTEJIBHAS 3AIINCKA

I'eometpust siBisieTcss OJHUM M3 0a30BBIX KYpPCOB Ha YpPOBHE CPEIHEro
oOmero o0pa3zoBaHusl, TaK Kak 00€CIeYMBAET BO3MOKHOCTh U3yUY€HUS AUCIUIUINH
€CTECTBEHHO-HAYYHOM HAIIPABICHHOCTH M MPEIMETOB TyMAaHHUTAPHOI'O LIMKJIA.
[lockonbKy  JIOTMYECKOE  MbIIUIEHHWE,  (opMUpyeMoe  NpuU  U3YUYEHUH
oOy4YaromMUMHCS TMOHATHUHUHBIX OCHOB T'€OMETPUHU, IPHU J0KA3aTEeIbCTBE TEOPEM U
ITOCTPOCHHUH LIETOYKHU JIOTUYECKUX YTBEPKICHHUM MPU PELICHUH N€OMETPUUYECKUX
3aJa4, YMEHHME BBIABUIaTb U  OINpPOBEpPraTb T'MIIOTE3bl HEMOCPEICTBEHHO
UCITOJIB3YIOTCSl IIPU PELICHUM 3aJ1a4 €CTECTBEHHO-HAYYHOr'O IMKJIA, B YACTHOCTHU
bu3nUecKux 3aaad.

Llens ocBoeHust mporpaMmel yueOHOro kypcea «I'eomeTpus» Ha yriyO0inEHHOM
YpPOBHE — pa3BUTHE WHIUBUIYAIbHBIX CIOCOOHOCTEH OOydYarommxcs MpH
U3YYeHUH T'€OMETPHH, KaK COCTaBJISIONIEH MmpeaMeTHo obnactu «MaremaTuka u
uHpopMaTuka»  uyepe3  oOecrieueHHe  BO3MOXKHOCTH  NPUOOpETeHHs |
UCIIOJIb30BaHUs Oosee TiyOOKMX TE€OMETPUYECKHMX 3HAaHUW U JIeWCTBHM,
cnenupUYHBIX T€OMETPUH, U HEOOXOIUMBIX JUIsl YCIIEITHOTO MPOQPECCHOHATBHOTO
0o0pa30oBaHus, CBSI3aHHOTO C UCIIOJb30BAHIUEM MAaTEMAaTHUKH.

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

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

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

(¢opmMupoBaHue  yMmMeHMs ~ BJaJ€Th  OCHOBHBIMHU  MOHSATHUSMH O
IPOCTPAHCTBEHHBIX (UI'ypax M HMX OCHOBHBIMU CBOICTBaMM, 3HAHHE TEOPEM,
GopMynT M yMEHHE HX NPUMEHSATh, YMEHHUS JOKa3blBaTh TEOPEMbl M HAXOAUTH
HECTAaHJIapPTHBIE CIIOCOOBI PEILICHUs 3a/1a4;

(GopMupoBaHUE YMEHHs paclo3HaBaTh HA YePTEKax, MOJACIAX U B PEAIbHOM
MHpE MHOTOTPAHHMKM M TeEJa BpalleHUs, KOHCTPYHPOBAaTh TIE€OMETPHUUYECKHE
MOJENH;

(dopMupoBaHUE MOHUMAHUS BO3MOXKHOCTH aKCHOMATHYECKOTO IOCTPOCHHS
MaTeMaTHUYECKUX Teopuid, (GHopMHpOBaHHE MOHUMAHUS POIM AKCHOMATHKU IPH
MIPOBEJICHUU PACCYKICHUM;

dopmMupoBaHue yMEHUS BIAJETh METOAAMH JIOKA3aTelIbCTB U AJITOPUTMOB
pELIeHMs, YMEHHUSI WX HPUMEHSTh, MPOBOJAUTH JIOKa3aTEJIbHbIE PACCYKICHUS B
XOJI€ peUIeHUsl CTEPEOMETPUUECKUX 3a1a4 U 3a/1a4 C MPAKTUYECKUM COJIEPKAHUEM,
(opMHUpOBaHME MPEACTABICHUS O HEOOXOIMMOCTHM  JIOKa3aTelbCTB  IPHU



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

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTEIUICKTYaJIbHBIX H  TBOPYECKUX
CHIOCOOHOCTEH 00y4aronuXcs, MO3HABATEIHHON aKTUBHOCTH, UCCIIEIOBATEIBCKUX
YMEHHH, KpUTHIHOCTH MBIIJICHUS, HHTEpEca K U3YICHHIO T€OMETPHH;

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

OCHOBHBIMH COJICpXKATEIBHBIMH JUHUSAMH y4eOHOTO Kypca «I'eomeTpus» B
10-11 xmaccax sBusaOTcS: «[IpgsMble W IUIOCKOCTH B TPOCTPAHCTBEY,
«MHororpanHukn», «Tema  BpameHus», «BekTopel W  KOOpPAMHATH B
MPOCTPAHCTBEY, «J[BI)KEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo ®PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
NOHSTHSMU», PEICBAHTHBIMH T'€OMETPUU Ha YIUIYOJIEHHOM ypOBHE OOYYCHHS B
10-11 xmaccax, OTHOCHTCS KO BCEM COJCP)KATEIbHBIM JUHUSAM y4eOHOTo Kypca, a
dbopMHUpOBaHUE  JIOTUYECKMX YMEHHMM  pachpelessieTcss He  TOJBKO  TI0
coJiep KaTeNIbHbIM JIMHUSIM, HO | 10 rogaMm oOyudenus. Coaepikanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHusi denepanbHoil paboyeit
IPOrpaMMBbl, pPACTpPEEIEHHBIM O ToJaM OO0Y4YeHUs, CTPYKTYPHUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, TPUHIIMITHAILHBIM BOPOCaM O0yUYaroIIuecs
oOpamaJiucb  HEOJHOKPATHO. JTO  TMO3BOJIAET OPraHU30BaTh  OBJIAJICHHE
r€OMETPUUYECKUMU MOHSATUSIMH M HABBIKAMU TMOCJIEIOBATEIBHO U MOCTYNATEIBHO, C
cOOJII0/IEHNEM TPUHIIUAIIA TIPEEMCTBEHHOCTH, @ HOBBIC 3HAHMSI BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUUECKUX MPECTaBICHUN 00Yy4alOUIUXCsl, PACIIUPSSL U YIIIyOIss
e€, o0pa3ys MpOYHBIE MHOYKECTBEHHBIE CBSI3H.

[lepexon kK U3y4eHUIO TEOMETPUU HA YIITyOJIEHHOM YPOBHE MO3BOJISCT:

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

MOJITOTOBUTHh OOYYAIONMUXCS K TMPOJODKCHUIO HW3YYCHUS MATEMaTUKH C
yaéToM BbIOOpa Oynymiel mpodeccuu, obecnednBasi MPEEMCTBEHHOCTh MEXIY
o01uM 1 IpoeccHoHaIbHBIM 00pa30BaHUEM.

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



COIAEPKXAHUE OBYYEHUA
10 KVIACC

IIpsiMble ¥ MJIOCKOCTH B MPOCTPAHCTBE

OcCHOBHBIE  TOHSATHS  CTEpeoOMeTpuu. Touka, TpsMasi, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHM:
aKCHOMBI CTEPEOMETPUH U CIAEACTBUS U3 HUX.

B3aumHoe pacrnonoxeHue NOpsMbIX B IPOCTPAHCTBE: IEpECEKarolrecs,
napajulesibHble M CKpelluBaomuecss mnpsiMble. [Ipu3Haku CKpeluBarOIIMXCs
npsiMbIX. [lapaniaenbHOCTh NPSMBIX U IUIOCKOCTEH B IPOCTPAHCTBE: MapaliebHbIe
OpsIMbIE€ B POCTPAHCTBE, MAaPALIEILHOCTh TPEX NPSIMBIX, NapaUIeIbHOCTD MPSAMOMN
U 1ockoctu. [lapannenbHoe W IEHTpalbHOE NPOEKTHUPOBAHUE, H300paKeHHE
¢uryp. OCHOBHBIE CBOWCTBa MapajuIeIbHOrO MpoeKTHpoBaHus. M3o0pakeHue
¢uryp B mapajuienbHON MPOEKIUHU. YTIIBI C COHAINPaBICHHBIMU CTOPOHAMHM, YTOJI
MEX1y MPSMBIMU B MpocTpaHCcTBe. [lapannenbHOCTh MIOCKOCTEN: MapasuieabHble
IUIOCKOCTH, CBOICTBa napayieIbHbIX IUIOCKOCTEH. [Ipocreiimue
NPOCTPAHCTBEHHbIE (DUTypbl Ha IUJIOCKOCTH: TETpadlp, MapajuieNenunes,
HOCTPOEHUE CEUEHUII.

[leprieHAUKYJIAPHOCTD NPSIMON M IJIOCKOCTU: NEPIEHIUKYIISIPHBIE MIPSIMbIE B
IPOCTPAHCTBE, MpPSMblE MapaJljIe/IbHble U MNEPHEeHIUKYJISApHblE K IJIOCKOCTH,
NpU3HAK NEPHEHANKYJISIPHOCTH NPSIMOM M IUIOCKOCTH, TeopeMa O MHpsMOil

NEPIEeHIUKYISPHOM MJIOCKOCTH. OproroHanapHOE POEKTHUPOBAHUE.
[lepnieHAUKYNIAp W HAKIOHHBIC: PACCTOSTHUE OT TOYKU JIO TUIOCKOCTH, PACCTOSTHUE
OT TpsIMOM 1O  IUIOCKOCTH,  TPOEKIUs  (GUrypbl Ha  IUIOCKOCTb.

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

Yriael B NMPOCTPAHCTBE: YIrOJl MEXIY NPSMOW M IUIOCKOCTBIO, JABYIPAHHBIN
YIOJI, JINHEWHBIM yIOJl ABYTPAHHOTO yria. TpEXrpaHHbIA U MHOTOIPAHHBIE YTJIBIL.
CBoiicTBa IUIOCKMX YIVIOB MHOrorpaHHoro yria. CBoilcTBa IUIOCKUX H
JBYIPaHHBIX YIJIOB TPEXTPAHHOIO yrua. TeopeMbl KOCUMHYCOB M CHUHYCOB JUIA
TPEXTPAHHOTO YIJIa.

MHoOrorpaHHuKH

Buael MHOrorpaHHuUKOB, pa3BEpTKa MHOrorpaHHuka. Ilpuszma: N-yrosbHas
mpu3Ma, IpsiMasi ¥ HaKJIOHHAs TTPU3MBbI, OOKOBAsi M MOJTHAS TTOBEPXHOCTH MPU3MBI.
[Tapamnenenunen, nOPSAMOYIOJbHBIM — MapajulelIeNUIIel W €ro  CBOWCTBA.
Kparuaiimue mnyTd Ha TOBEPXHOCTH MHOTOrpaHHuka. Teopema OJiinepa.
IIpoctpanctBennass teopema Iludaropa. Ilupammpma: n-yronapHas mnupamMuja,
npaBuiibHasE W yceu€HHas nupamuabl. CBoiicTBa péOep U OOKOBBIX TI'paHel
MPaBWIBHOM nupaMuibl. [IpaBUIbHBIE MHOTOTPAaHHUKM: NMPABWJIBHAS NOpU3Ma U



[IpaBWIbHAs MHWpPaMUIA, [paBWJIbHAsA TPEYroJibHAs IHUpaMUIAa W IPaBUIbHBIN
TeTpa’ap, KyO. IlpeacTtaBieHue O MpPaBWIBHBIX MHOTOIPAHHHUKAX: OKTa’3Ap,
JOAEKadAp U UKOCADIP.

BblunciieHne 31€MEHTOB MHOTOIPAHHHMKOB: pé&Opa, JIuaroHaiad, YIJIbI.
[Inomaas OOKOBOM MOBEPXHOCTM M TIOJHON MOBEPXHOCTH MPSMOW MPU3MBI,
IUIOAAh OCHOBAaHUM, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMON MPU3MBI.
[Inomaas OOKOBOM MOBEPXHOCTHM U TOBEPXHOCTH NPABWIBHOW NUPAMUBbI,
Teopema O IUIOLIAAN YCEUEHHOU MTUPAMU/IBI.

CummMmeTpuss B TOPOCTPAHCTBE. DJIEMEHTBl CHMMETPUM  IMPABHIBHBIX
MHOTOrpaHHUKOB. CHMMETpuss B NPABWJIBHOM MHOTOIPDAHHUKE: CUMMETPUS
napajulesenunea, CUMMETPUS MPABUJIBHBIX IIPU3M, CUMMETPUS IPAaBUIBHOU
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 C BEKTOPAMU: CIIOKECHUE
Y BBIUUTAaHUE BEKTOPOB, CYMMa HECKOJBKHUX BEKTOPOB, YMHOXXEHHME BEKTOpa Ha
yucio. CBOMCTBA CIIOXKEHUSI BEKTOPOB. CBOMCTBA YMHOKEHHSI BEKTOPA HA YUCIIO.
IlonsaTHe KOMILTaHApHBIE BEKTOPBI. lIpH3HAK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
IIpaBuiio mapaienenunena. Teopema O pasIoKEHUM BEKTOpa II0 TpEM
HEKOMIUIAHAPHBIM  BekTOopaM. IIpsAMoyronbHass  cucreMa  KOOpAMHAT B
npoctpadcTBe. Koopaunatel BekTOopa. CBA3b MEXAYy KOOpAMHATAMU BEKTOpa U
KOOpJAMHATaMU TOYEK. YTOJN MexXay Bekropamu. CKalsspHOE NPOU3BEICHHE
BEKTOPOB.

11 KIJACC

TeJsia BpameHus

[loHATHA: UHIMHAPUYECKAsT IMOBEPXHOCTh, KOHWYECKAas MOBEPXHOCTH,
chepuueckasi TMOBEPXHOCTb, oOOpasyloniue moBepxHocTed. Tenma BpamieHus:
MWINHAP, KOHYC, YCEYE€HHBIA KOHYC, cdepa, map. BzaummHoe pacmonoxeHue
cheppl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxeHue Ten
BpalieHus: Ha MockocTu. Pa3BépTka nunuuapa u koHyca. Cummetpus chepsl u
mapa.

O6béMm. OcHoBHBIE CBoOiicTBAa 00BEMOB Ten. Teopema 00 00bEMe
MPSIMOYTOJILHOTO Tapajuienenurena u cieactBus u3 He€. OObEM mpsiMoil U
HAKJIOHHOW TPU3MBI, MIIMHIPA, TUPAaMHUIbl U KoHyca. O0BEM Mmapa u M1apoBOTo
CerMeHTa.

KoMOuHanuy Tem BpamieHuss ¥ MHOTOTpaHHWKOB. [Ipw3ma, BmucaHHas B
MWINHAP, OMHCAaHHAs OKojo unuiauHApa. Ilepecedenme cdepbl u mapa c
miockocThio. Kacanme mrapa u cdepsl miockocTeio. [loHATHE MHOTOTpaHHHKA,



OMHMCAHHOTO OKOJO c(epbl, cdepbl, BIUCAHHON B MHOTOIPAHHUK WM TEJO
BpaleHUS.

[Tnomans MOBEPXHOCTH IWIMHApPA, KOHYCA, IJIOMaAb chepbl U e€ 4JacTei.
[TogoOue B mpocTtpancTBe. OTHOIIEHHWE OOBEMOB, IUIOMIAACH MMOBEPXHOCTEHN
nonoOHeIx (uryp. IlpeoOpazoBanue mnogoOus, romoteTus. Pemenue 3agad Ha
IJIOCKOCTHU € UCIIOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoeHue ceueHnit MHOTOTPaHHUKOB U TEJI BpaIlleHUs: CEUCHUS IMIHMHAPA
(mapayiyieIbHO Y MEPIEeHIUKYJSIPHO OCH), CEUeHHMs KOoHyca (TMapasuliesibHbIC
OCHOBAaHUIO U TPOXOJSLIUE Yepe3 BEPIINHY), CEUSHHS 1Iapa, METOIbl MOCTPOEHUS
CEUYECHMI: METOJ CJIeIOB, METOJ] BHYTPEHHEr0 MPOEKTUPOBAHUS, METO/]| MepeHoca
CEKYILEeH MIOCKOCTH.

BexTopbl U KOOPAMHATHI B MPOCTPAHCTBE

Bektopel B mpocTtpancTtBe. Omepanuu Haj BeKkTopaMu. BekTopHoe
yMHOXeHUE BEKTOpOB. CBOWCTBA BEKTOPHOTO YMHOXeHus. [IpsmoyronbHas
cucTemMa KoopJuHat B npoctpaHcTBe. KoopaunaTel Bektopa. Pasznoskenue BekTopa
no 0Oa3ucy. KoopIMHATHO-BEKTOPHBIM METOJ MPHU PEIICHUH TEeOMETPUUYECKUX
3a/ay.

J{BHKeHUs] B IPOCTPAHCTBE

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



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

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpaskaaHcKkoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTD IPakKAAHCKOM MO3UIIMU 00YyYaIOIIEeTroCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHIMCKOro  OOIIecTBa,  MPEJCTaBICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TpaxkIaHCKoro oOirecTBa (BbIOOPHI, OMNPOCHI U JPYroe), YMEHHE
B3aUMOJICHICTBOBATh C COLMAJIBHBIMU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYyHKIMSIMU U Ha3HAYCHUEM,;

2) naTpuoTH4YecKoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTh POCCHICKON TPAXKIAHCKON HJACHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIEMY POCCHUMCKONW MaTeMaTUKH, IIEHHOCTHOE OTHOIIEHUE K
JTOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHYECKOM IIKOJIbI,
UCIIOJIb30BaHUE JTUX JOCTI)KCHUH B JPYrMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMHUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHME JYXOBHBIX IIEHHOCTEH poccUiicKoro Hapoaa, chOpMHUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHMS, STUYECKOrO0 MOBEIAEHHUS, CBA3AHHOIO C NMPAKTUYECKUM
OPUMEHEHHEM JIOCTWKEHHM HAayKh U JEATEIbHOCTBIO YYEHOIO, OCO3HAaHHE
JUYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMYMBOTO OyAyIIETro;

4) 3cTeTHYECKOE BOCIIMTAHHUE

ACTETUYECKOE OTHOIIEHHE K MHpPY, BKIIOYasl 3CTETUKY MAaTEeMaTHYECKHX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a7a4, PEIICHUH, PacCyKICHHH, BOCIIPUUMUYUBOCTh
K MAaTEMaTUYECKUM acleKTaM Pa3jJuyHbIX BUJOB UCKYCCTBA;

5) pusnyeckoe BocmUTAHME:

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

6) TpyaoBoe BocniuTaHMe:

TOTOBHOCTh K TPYAY, OCO3HAHHME LIEHHOCTU TPYJIOIIO0Us, HHTEpeC K
paznuuHbIM  chepaM  MPOPECCHOHATBHON  JCSITEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW W €€ NPUIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun u peaau3oBbIBaTh COOCTBEHHBIE >KM3HEHHBIC ILIAHBI,
FOTOBHOCTh M CIIOCOOHOCTP K  MaTeMaTHYeCKoMy  OOpa30BaHUIO U



CaMOOOpa30BaHUIO HA NPOTSHKEHUU BCEU JKU3HM, TOTOBHOCTH K AaKTHUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMaTUUECKON HAaTpaBJIECHHOCTH;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(hOpMUPOBAHHOCTb  AKOJOTHMYECKOW KyJIbTYpbl, TOHUMAHUE BIUSHUSA
COIMATbHO-2KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOIHON U COIMATILHOMN
Cpe/bl, OCO3HaHUE II100AIbHOIO XapaKkTepa 3KOJIOrMYeCKUX MpoOieM, OpUEHTAIIUS
Ha TMPUMEHEHHE MaTEMAaTHUUEeCKUX 3HAHWU MJig peuieHus 3aaad B 00JIacTu
OKpY’)Karolel cpenpl, MIAaHUPOBAHHE IIOCTYNMKOB W OLEHKH HMX BO3MOXKHBIX
MOCJICICTBUH JJIsl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  Pa3BUTUs HAayKu U  OOIIECTBEHHOW  MpPaKTHKW, IOHUMaHUE
MaTeMaTHYEeCKOM HayKu Kak cdepbl YeJIOBEHYECKOW eSITeIIbHOCTH, ATaloB ¢
Pa3BUTUA W 3HAYMMOCTH JUISI Pa3BUTHS I[MBUJIM3AIMH, OBJIAJCHUE S3BIKOM
MaTeMaTHKd M MaTeMaTHYeCKOW KyJIbTYpOH Kak CpPEJCTBOM IIO3HAHUS MUDa,
TOTOBHOCTh OCYIIECTBJISITH MPOCKTHYIO U HCCIEIOBATEIbCKYIO JEATEIbHOCTh
WHJIMBU]IYaJIbHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/IbHBbIC YHHMBEpPCAJIbHBIE Y4eOHbIC JeHCTBHS

ba3oBble ornueckue AeMcTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TMOHATHUHA, OTHOUICHUH MEXIy TMOHATUAMH, (HOPMYITUPOBATH
OTIpEJICIICHHs] TIOHSATUM, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAIIH,
OCHOBaHUSA JIJIsi 0000IIEHNS U CPAaBHEHUS, KPUTEPHUH MPOBOJAMMOTO aHAIN3A;

BOCIPUHMMATh,  (OPMYJIUPOBATH U  MPeoOpa3OBBHIBATH  CYXKICHUS:
yYTBEpAUTEIbHBIC U OTPUIIATEIbHBIC, €IMHUYHbIE, YaCTHBIE U OOIIIHE, YCIOBHEIE;

BBISIBJIATH MAaTEMATUUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSX, MpEJIaraTb KpUTCPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEW Y IPOTUBOPEUYN;

JenaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTUKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3AKIIOUECHHM, YMO3aKIIOUEHUI 10 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSTENILHO J10KA3aTeNbCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAaUBaTh apPryMEHTAIMIO, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY>K/I€HUS U BHIBO/IbI;

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

Ba3oBble ucciienoBarebckue 1eicTBHS:



UCIIOJIB30BaTh BOIPOCHl KakK MCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHUS,
(GopMynrpoBaTh  BONPOCHI,  (PUKCUpYIOIIME  MPOTUBOpEYHE,  MpodIeMy,
yCTaHaBIMBaTh MCKOMOE U JAaHHOE, (hOPMHUPOBATH TUIOTE3Yy, apryMEHTHUPOBATh
CBOIO MTO3ULIMIO, MHEHHE;

IPOBOAUTH CAMOCTOSATENIBbHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEI0BAHUE
M0 YCTAHOBJICHUIO OCOOEHHOCTEN MaTeMaTH4ecKoro oObeKTa, sIBJIEHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSIMH, IPOLECCAMU;

CaMOCTOSITETLHO (OPMYJIMPOBATH OOOOIIEHUS U BBIBOJBI IO pPE3yjbTaTaM
OpOBENEHHOTO  HAOMIOJEHUs,  HCCIEIOBAaHUS, OLEHUBATH  JOCTOBEPHOCTD
NOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000ILECHUI;

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

Pab6ora ¢ undgopmaumeii:

BBISBJIATH JAePUIUTH MHDOpPMAIMKU, TaHHBIX, HEOOXOAUMBIX NJIsi OTBETa Ha
BOMPOC U JIJIs PEIICHUS 3a]1a4H;

BbIOMpaTh MH(OPMAIMIO U3 UCTOYHUKOB PAa3IMYHbBIX TUIIOB, aHATU3UPOBATH,
CUCTEMaTU3UPOBaTh U HMHTEPIPETUPOBATH MH(POPMALMIO PA3TUYHBIX BHUJIOB H
dbopm npencTaBICHU;

CTPYKTYpPHpPOBaTh MH(POpPMALIMIO, MPEJCTABIATh €€ B pa3IMYHBIX (popmax,
WLUTIOCTPUPOBATH TpadUyECKU;

OLICHUBATh HaAEKHOCTD uH(pOpMaIuu o CaMOCTOSATEIHHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBeEpPCAJIbHbIEe YUeOHbIE IeCTBUS

OO01menue:

BOCIIPUHUMATH U (POPMYJIHUPOBATH CYKJICHUS B COOTBETCTBHH C YCIOBUSIMH U
HEeJAIMHA OOINCHUS, SCHO, TOYHO, T'PAMOTHO BBIpakaTh CBOIO TOUKY 3pCHHUS B
YCTHBIX M THCBMEHHBIX TEKCTaxX, JaBaTh IMOSCHEHMs IO XOJy PEIICHHUs 3aJayH,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3ybTarT;

B XOJI¢ OOCYXKJICHHsI 3aJlaBaTh BOMPOCHI IO CYIIIECTBY OOCYXIAaeMOW TEMHI,
mpoOJIeMBl, peIracMoi 3ajad, BBICKA3bIBaTh HJCH, HAIlCJICHHBIC HAa ITIOUCK
pEIIeHUs, COTMOCTABISATh CBOU CYXJACHUA C CYXICHUSIMU JAPYTUX YYaCTHHUKOB
nyanora, oOHapyXMBaTh Pa3jWyMe U CXOJICTBO IO3HUIIUM, B KOPPEKTHOH (opme
dbopMyITHpPOBATh Pa3HOTIACHS, CBOM BO3PAKCHHUSI;

MPEJCTABIATh PE3YJAbTAaThl PEUICHUS 3a/add, SKCIIEPHUMEHTA, UCCICIOBaHUA,
MPOCKTa, CaMOCTOSITEIBLHO BBIOMpPATh (GOpMAT BBICTYIUICHHS € Yy4E€TOM 3aJad
MpE3eHTAIIMU U OCOOEHHOCTEHN ayIuTOPHH.

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC yqeﬁﬂme I[eﬁCTBHH
CaMoopraHmaunﬂ:



COCTaBJISITh IJIaH, AJITOPUTM PEIICHUS 3a/1aud, BEIOUPATh CIIOCOO 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 JCHCTBUNA M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YIbTATOB, BJIAJIETh
crocobamMu CaMOIIPOBEPKH, CAMOKOHTPOJIS TIpoliecca M pe3ysibTata pelieHus
MaTeMaTHYECKOM 3a7a4u;

NpEeABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYThH MPU PEIICHUM 3aJ1auH,
BHOCUTH KOPPEKTHUBHI B JIEATCILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX,
HaWJIEHHBIX OIIUOOK, BBISIBICHHBIX TPYIHOCTEH;

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

CoBMecTHas 1eSITEJIbHOCTD:

MOHUMATh U MCTOJB30BaTh MPEUMYIIECTBA KOMAHIHOM U WHAWBUIYAJTBHOU
paboThl TMpU peHieHWH YYeOHBIX 3aJad, NPUHUMATh IIeJIb COBMECTHOMU
NeATeNIbHOCTH, TJIAHUPOBATh OPraHU3AIMI0O COBMECTHON pPabOThHI, pacmpeacisiTh
BUIBl pabOT, JOroBapuBaThcsa, OOCYKIAaTb WpOLECC U pe3yjibTaT padoThI,
0000111aTh MHEHUS HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBHIX ¢opmax padoThl (0O0CYXIeHHUs, 0OMEH MHEHHIA,
«MO3TOBbI€ IITYpPMb» W WHBIE), BBINOJHATH CBOIO YacTh pabOThl W
KOOPJIMHUPOBATh CBOW JEWCTBUSA C JAPYTMMH 4YI€HaMU KOMaH[bl, OLICHUBATh
KayeCTBO CBOETO BKJa/Ja B OOIIMIA MPOAYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
y4aCTHUKAMU B3aUMOJECHCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kiacca oOyJaronuiics HayquTCs:

e CBOOOJIHO OIEPUPOBATH OCHOBHBIMU TOHSTHSIMU CTEPEOMETPUU TIPH
pEIIeHUH 337249 U MTPOBEICHUA MaTEeMAaTUYECKUX PACCYKICHUH;

e TMPHUMEHATH AKCHOMBI CTEPEOMETPHH MU CICACTBUS W3 HUX MPU PEHICHUHU
T€OMETPUYECKUX 3a/1a4;

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

e CBOOOJIHO OINEpUPOBATh TIOHATHSMH, CBS3aHHBIMH C yIJIaMd B
POCTPAHCTBE: MEXIY MPSIMBIMH B TPOCTPAHCTBE, MEXIY NPSIMOU H
TIOCKOCTBIO;

e CBOOOJIHO OTIEPUPOBATH MOHATUSIMH, CBI3aHHBIMUA C MHOTOTPAaHHUKAMU;



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

e KiIacCU(PUIMPOBATH  MHOTOIPAaHHUKH,  BBIOMpass  OCHOBaHUA 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] MHOTOTPAHHUKOB PA3JIMYHBIMU METOJAMU, BBINOJIHATH
(BBIHOCHBIE) IMJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX PUTYD:
BUJ] CBEPXY, COOKY, CHU3Y;

e BBIYHCIATH IUIOHIAJAM  TIOBEPXHOCTEM  MHOTOIPAaHHUKOB  (Mpu3Ma,
MUpPaMH/Ia), TEOMETPUUECKUX TeJl C IPUMEHEHUEM (HOpMYIT;

e CBOOOJIHO ONEpPUPOBATh MOHATUSMU: CUMMETPUSI B IPOCTPAHCTBE, LIEHTD,
OCb W TIUIOCKOCTh CHUMMETPUHU, IIEHTP, OCb M IUIOCKOCTh CHUMMETPUU
durypsr;

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

e BBINOJHATH ICUCTBUA HAJl BEKTOPAMU;

e pelmarh 3aJauyd Ha JO0KAa3aTeJbCTBO MATEMAaTHYECKHX OTHOLICHWH H
HAXOXKJICHHE T€OMETPUYECKUX BEJIIMYMH, NPUMEHSAS W3BECTHBIE METOJIbI
IPU PELICHUH MAaTEMaTUYECKHUX 3a/1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJI0KHOCTH;

e TMPUMEHATH MPOCTEHIINE MPOTPAMMHBIE CpPEACTBA U  AJIEKTPOHHO-
KOMMYHHKAIIHOHHBIE CUCTEMBI IIPU PEUIEHUN 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
aHAJM3UPOBATH PEAIbHBIE CUTYyalluu, IPUMEHSATh U3YUCHHBIC MOHSITUSA B
npolecce IOHMCKa peHIeHHs MaTeMaTHYecKu ChOopMyIHPOBaHHOMN
npo0JIeMBbl, MOJAEIUPOBATh PEANbHBIC CUTyallMH Ha SI3BIKE TEOMETPHH,
UCCIIEI0BAaTh NOCTPOEHHBIE MOJENIH C UCIOJIB30BAHMEM I€OMETPUUYECKHX
MOHSTHA W TEOpEM, ammaparta anreOpbl, pemarh MpaKTHYeCKHue 3aadd,
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 MOHSATUSMHU, CBSI3aHHBIMU C I[WIMHAPUYECKOM,
KOHMYECKOH U c(hEepudYecKoil MNOBEPXHOCTSAIMHU, OOBICHITH CIOCOOBI
MOJTYYECHHUS;

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

pacno3HaBaTh Tella BpalleHus (IWIMHAP, KOHYC, cdepa W 1map) u
OOBSACHATH CIIOCOOBI OJYYEHHSI TEJT BpAIllCHUS;

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

CBOOOJIHO OINEPUPOBATH MOHATUAMH, CBSI3AHHBIMU C KOMOMHALMSIMH Tell
BpallleHuss U MHOTOTPAaHHUKOB: MHOTOTPaHHUK, BIHUCAHHBIM B chepy u
ONMMCAaHHBIA OKOJIO cepshl, chepa, BOUCAHHAS B MHOTOTPAaHHUK WJIU TEJO
BpaIlCHUS;

BBIUUCIISITh COOTHOILIEHUSI MEXTy TUIOIIAIsIMU TOBEPXHOCTEN U 00BEMaMuU
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 T'E€OMETPUYECKUX (Urypax, 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 3a/1a4M Ha BBIYMCIICHUE YTIIOB MEXKY MPSIMbIMU
U IUIOCKOCTSIMHU, BBIUYMCIIEHHUE PACCTOSIHUKA 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;

BBITIONHATHh M300paXKCHUS] MHOTOTPAHHMKOB U TENl BpalICHHs TIPH
NapajuyieIbHOM  TEPEHOCE, UEHTPAIbHOM CHUMMETPHUM, 3€PKaJbHOU
CUMMETPHH, IPU TIOBOPOTE BOKPYT MPsIMOM, TpeoOpa3oBaHus mog00us;
CTPOUTH CEYEHUS MHOTOIPAaHHUKOB U TEJl BpPAIECHUSA: CEYEHUs LUINHIpA
(mapanienbHO U NEPHEHANKYISIPHO OCH), CEYEHUsI KOHYyca (MapalijiebHbIe
OCHOBaHHIO M MPOXOSALINE YepE3 BEPUINHY ), CEUEHUS 11apa;
UCII0JIB30BaTh METOJbl IOCTPOEHHUSI CEUYEHUW: METOJ CIJIE0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYIIEN TIOCKOCTH;



JIOKa3bIBaTh TEOMETPUUECKUE YTBEPKIACHUS;
MPUMEHSITh TeoOMeTpUYecKre (HaKThl JJIsi PEIICHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANONATalOluX HECKOJBKO IIAaroB pELICHUA, €CIU YCIOBUSA
MIPUMEHEHHUS 3a/1aHbl B SIBHOM U HESABHOU dopme;

pewmarh 3aJadyd Ha J0Ka3aTeJIbCTBO MATEMATUYECKUX OTHOLICHUW U
HaXO0XJICHUE TEOMETPUUYECKUX BEJINYNH;

MIPUMEHSATH MPOrPAMMHBIE CPEACTBA U DJIEKTPOHHO-KOMMYHUKALIMOHHbBIE
CHUCTEMBI IIPU PELIEHUH CTEPEOMETPUYECKUX 3aad;

IIPUMEHATh  TOJIYYCHHbIE  3HAaHMS  HAa  [PAKTUKE:  CPAaBHUBATH,
AHAIM3UPOBATH U OLICHUBATh PEATbHBIE CUTYyallMH, IPUMEHATh U3yUYCHHBIC
MOHSTHS, 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, pemarth MPaKTHYECKHE 3ajlaud, CBSI3aHHBIE C
HaXO0XJICHUEM F'€OMETPUUECKUX BEJTUYMH;

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



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KoimnuecTBo yacos DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3aeioB u (undposbie)
n/n TeM NPOrpaMMbl Bcero Konrpossmrie o0pa3oBaTe/bHbIE
padoTsbI pecypebi
1 BBenenue B crepeoMeTpuio 23 1
5 B3anmHoe pacrionoxenue 6 1
MPSIMBIX B IPOCTPAHCTBE
3 [TapamienpsHOCTE NIPSAMBIX U 3 1
IIJIOCKOCTEH B IIPOCTPAHCTBE
[IepneHUKyIIpHOCTD
4 MPSIMBIX U IJIOCKOCTEH B 25 2
MIPOCTPAHCTBE
VYribl 1 paccTosHUS 16
MHororpaHHuKH 7
BexTopsl B mpocTpaHcTBE 12 1
8 [ToBTOpEeHuE, 0600IICHNE U 5 1
cucTeMaTu3anus 3HaHUM
OBUIEE KOJIMYECTBO YACOB 102 9
[10 ITTPOI'PAMME




11 KJIACC

KouunyecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHue
Ne (uudpossbie)
pa3aesi0B H TeEM KonTtpoibHbie
n/n Bcero o0pa3oBaTte/ibHbIE
NporpamMmal padoThI
pecypchl
1 AHanuTH4eCKast 15 1
reOMETPHUs
[ToBTOpEHUe, 0600MICHNE
2 Y CHCTEeMAaTU3aIus 15 1
3HAHUM
3 O0BEM MHOTOTpaHHUKA 17
Tena Bpaiienus 24
5 [Inomanu moBepxHOCTH U 9 1
00BEMBI KPYIJIBIX TEJ
6 JIBoxeHust 5 1
[ToBTOpEeHME, 0600MIIEHNE
7 Y CHCTEeMAaTH3aIus 17 2
3HAHUM
OBIIEE KOJIMYECTBO YACOB 102 9
10 [TPOT'PAMME




IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaudecTBo 4acoB

KonTpoibHbie

Bcero
padoTsI

Jara
H3YYeHUs

DJIEeKTPOHHbIE
nugposbie
o0pa3oBaTtejibHbIE

pecypchbl

OcHoBHbIE NIpaBUIIa
M300pakeHUs Ha
PHUCYHKE IJIOCKOCTH,
MapajIebHBIX MPSMBIX
(OTpe3KoB), CepeIMHBI
oTpe3ka

04.09

[Tonatusa crepeomerpun:
TOYKa, psmas,
IJI0CKOCT,
MIPOCTPAHCTBO.
OcHOBHBIE paBUIIA
n300pakeHus Ha
PHUCYHKE IJIOCKOCTH,
MapaJUICIbHBIX IPAMBIX
(0Tpe3KoB), CepeIMHBI
OTpe3Ka

05.09

IlonsaThs:
TepeCceKaroIIMNecs
IUIOCKOCTH,
MepeCeKaArIIHNECs
npsiMast ¥ TNIOCKOCTh;
MOJIYIIPOCTPAHCTBO

07.09

IlonsTHs:
MepECEKAIINECs
IUIOCKOCTH,
MepeCEKAIINECs
MpsIMast ¥ TJIOCKOCTh;
MIOJIYTIPOCTPAHCTBO

11.09

MHororpaHHHKH,
n300pakeHue
MPOCTEUIINX
MPOCTPAHCTBEHHBIX
uryp,
HECYILECTBYIOIINX
00BEKTOB

12.09




MHoOrorpaHHukH,
n300paxkeHue
MPOCTEUIINX
IIPOCTPaHCTBEHHBIX
uryp,
HECYLIECTBYIOIIUX
00BEKTOB

14.09

AKCUOMBI
CTEPEOMETPUH U MEPBBIE
CIEACTBUS U3 HUX

18.09

AKCUOMBI
CTEPEOMETPUH U MEPBBIE
CIEICTBUS U3 HUX

19.09

AKCHOMBI
CTEPEOMETPUHU U TIEPBBIE
CJIEJICTBHS U3 HUX.
Crioco0sbl 3a1anust
NPSAMBIX U INTIOCKOCTEN B
MPOCTPAHCTBE.
O603HaueHus NPSIMbIX U
IIJIOCKOCTEMN

21.09

10

N3obpaxenune ceueHnit
MUpaMUIbI, Ky0a u
MIPU3MBI, KOTOPBIE
MIPOXOJIAT Yepe3 ux
pé6pa. N3obpaxenue
repeceyeHust
MOJTy4E€HHBIX
IIJIOCKOCTEM.
PackpamuBanue
MIOCTPOCHHBIX CEUCHUN
pa3HBIMU LIBETaMU

25.09

11

N3o0paxkenue ceueHuit
MMpaMuIbl, Kyoa u
MIPU3MBI, KOTOPbIE
MPOXOJAT Yepe3 Ux
pébpa. M3obpaxenue
[IEPECEUCHUS
ITOJIY4YEHHBIX
IIJIOCKOCTEM.
PackpamnBanue
MIOCTPOEHHBIX CEYEHUN

26.09




Pa3sHbIMHA IBETaAMHU

12

N3o0paxkenue ceueHmit
UpaMubl, Kyda u
MIPU3MBI, KOTOPBIE
MPOXOIAT Yepe3 X
pEopa. M3obpaxenwue
nepecedeHust
MOJTy4EHHBIX
IIJIOCKOCTEM.
PackpammBanue
MOCTPOEHHBIX CEUCHU I
pa3HBIMU IIBETAMHU

28.09

13

N3obpaxenue ceueHuit
UpaMubl, Kyoa u
MIPU3MBI, KOTOPBIC
MIPOXOJIAT Yepe3 UX
pé6pa. U3obpaxenue
repeceyeHust
MTOJTYYE€HHBIX
IIJIOCKOCTEM.
PackpamuBanue
MOCTPOEHHBIX CEUCHU I
pa3HbIMU LIBETaAMU

02.10

14

Meton cinenoB s
MOCTPOCHUS CEUCHU I

03.10

15

Meton cnenoB s
MIOCTPOCHHUSI CEYCHHUIA.
CBolicTBa niepeceyeHuit
MPSIMBIX U IJIOCKOCTEH

05.10

16

Meton cnenoB s
MIOCTPOCHHUSI CEYCHHUIA.
CBoiicTBa nepecevyeHuit
MPSIMBIX U MJIOCKOCTEH

09.10

17

[TocTpoenue ceuenwii B
nupamue, Kyoe mo

Tp&M TOYKaM Ha péOpax.

Co31aHue BLIHOCHBIX
YyepTexkel U 3anuch
1aroB MOCTPOCHUS

10.10

18

[Toctpoenue ceueHuit B
nupamuze, Kyoe 1o

TpEéM TOUYKaM Ha p&Opax.

12.10




Co31aHue BEIHOCHBIX
YepTEKEN U 3alUCh
[IarOB MOCTPOCHUS

19

[TocTpoenune ceueHuit B
nupamuze, Kyoe mo
TpEM TOuKam Ha pEOpax.
Co3nanrie BBIHOCHBIX
YepTEeKEN U 3aMUCh
1aroB MOCTPOCHUS

16.10

20

[Toctpoenune ceueHuii B
nupamue, Kyoe no
TpEM TOUKaMm Ha pEéOpax.
Co3nanrie BBIHOCHBIX
YepTEeKEN U 3aMHUCh
[1arOB MOCTPOCHUS

17.10

21

[ToBTOpEHME
mmanuMerpun: Teopema
0 MPOTOPIHUOHAIBHBIX
oTpeskax. [lomooue
TPEYroJIbHUKOB

19.10

22

[ToBTOpEeHUE
mwianumerpuu: Teopema
Memnenas. Pacuets! B
CEUEHHUSAX HAa BHIHOCHBIX
yeptexax. Mcropus
pa3BUTHSI TITAHUMETPUU
U CTePEeOMETpPUHU

23.10

23

KontponbHas padoTa
" AKCHOMBI
CTEPEOMETPHH.
Ceuenus"

24.10

24

Bzaumnoe
pAacIoJIOKEHUE TPSAMBIX
B IIPOCTPAHCTBE.
CkpenuBaromuecs
npsameie. [IpuzHaku
CKPEILLUBAOIINXCS
npsameix. [lapannensHsie
MPSAMBIE B IPOCTPAHCTBE

26.10

25

Teopema o
CYILECTBOBaHUU U
€MHCTBEHHOCTH

07.11




IPSIMOM NapaJlIEIbHOMN
JAHHOU IIPSIMO1A,
MPOXOISIIEN Yepe3
TOYKY IPOCTPAaHCTBA U
HE JIeXKallled Ha TaHHOHN
npssMon. Jlemma o
IepeceyeHu
HapajuIebHbIX IPSIMBIX
IIJIOCKOCTBIO

26

[TapamienpsHOCTB Tpex
npsMbIX. Teopema o
TpEX NapajuIeIbHbIX
npsMbIX. Teopema o
CKpELIUBAIOIINXCS
MPSIMBIX

09.11

27

[TapannensHOE
MIPOCKTHPOBAHHUE.
OCHOBHBIE CBOWCTBA
MapajuIeIbHOTO
MTPOCKTHPOBAHHUS.
N3obpaxenune pa3HbIX
(duryp B mapaienbHON
MPOEKIINH

13.11

28

IlenTpanbHas npoeKus.
VYronc
COHAIpaBJICHHBIMU
CTOpPOHaMH. YTOJI
MEXIY NPSIMbIMU

14.11

29

KonTposbHas
pabota'"B3anmuoe
PacroioKeHue MPSIMBIX
B IIpOCTpaHCTBE"

16.11

30

IlonsaTus:
MapajjieaIbHOCTh
MPSMOM U TIJIOCKOCTH B
npoctpanctse. [IpuzHak
napajieIbHOCTH
MPSIMOM M TJIOCKOCTH.
CsolicTBa
napajieIbHOCTH
MpSIMOM M TIOCKOCTHU

20.11

31

FCOMeTpI/ILICCKI/Ie 3agadyn

21.11




Ha BBIUUCIICHUE U
J0Ka3aTeNbCTBO,
CBSI3aHHBIE C
HapajIeIbHOCTHIO
IPSIMBIX U INIOCKOCTEN B
MIPOCTPAHCTBE

32

[Toctpoenue ceuenus,
MIPOXOJALIETO Yepes3
JTAHHYIO TIPSIMYIO Ha
yepTexe U
MapajuIeIbHOTO APYTOn
npsamoil. Pacuér
OTHOIIIEHUI

23.11

33

[TapamensHas
MPOEKIIMSL, TPUMEHEHNE
JUTSL IOCTPOEHUS
cedeHuit Kkyba u
napaiesienunea.
CaoiicTBa
napajuiefienuneaa u
HIPU3MBI

27.11

34

[TapannensHbie
mwiockocTu. [Tpu3naku
napayuiebHOCTH BYX
IIJIOCKOCTEMN

28.11

35

Teopema o
NapauieIbHOCTH U
€IMHCTBEHHOCTH
IJI0CKOCTH,
MPOXOISIIeH yepe3
TOUKY, HE
MPUHAIISIKALTYIO
JAHHOMU TJIOCKOCTH U
CIIEJICTBUS U3 HeE

30.11

36

CaoiicTBa
HapajuIeIbHbIX
IIJIOCKOCTEM: O
NapajIeIbHOCTH
IIPSIMBIX TIEPECEUEHHUS
IIpU NIEPECEUECHUHU IBYX
NapajuIeIbHbIX
IIJIOCKOCTEHN TPEThEn

04.12




37

KontponsHas pabora
"[lapanmienbHOCTb
MPSIMBIX U IJIOCKOCTER"

05.12

38

IToBTOpEeHue: Teopema

[Mudaropa Ha mockocTu

07.12

39

IToBTOpEHuUeE:
TPUTOHOMETPHUS
IIPSIMOYT'OJIBHOTO
TPEYroJbHUKa

11.12

40

CaoiicTBa Kyba u
MPSIMOYTOJTBHOTO
napaJulesenuesa

12.12

41

Brraucnenue qimH
OTpE3KOB B KyOe U
NPSAMOYTOJIbHOM
MapajieenuIenne

14.12

42

[lepnenuKyIApHOCTH
MPSIMOM M TUIOCKOCTH.
[Ipu3nak
MePIEeHIUKYISIPHOCTH
MPSAMOM U TIIIOCKOCTH

18.12

43

[lepieHAMKYISAPHOCTH
MPSAMOM U TIIIOCKOCTH.
[Tpusznak
MePIEeHIUKYISIPHOCTH
MPSIMOM U TIOCKOCTH

19.12

44

Teopema o
CYyIIIECTBOBAaHUH U
€IMHCTBEHHOCTH
MPpAMOM, TPOXOAAIIEH
4yepe3 TOUKY
MPOCTPAHCTBA U
MePIEeHIUKYIAPHON K
IUIOCKOCTH

21.12

45

IInockocTu u
MIEPIICHANKYISIPHBIE UM
MpsIMBIE B
MHOTOI'PaHHUKAX

25.12

46

IImockocTtu u
MEepHEHUKYIISIPHbIE UM
NpsiMbIE B
MHOTOTpaHHUKAX

26.12




47

[lepnenpukysp u

HakJIoHHad. [locTtpoeHue

MEPIICHANKYIISIpa U3
TOYKH Ha IPSAMYIO

28.12

48

[lepnenpukyssp u

HakJIOHHas. [locTtpoeHune

MEePIICHANKYIISIpa U3
TOYKH Ha IPSAMYIO

09.01

49

Teopema o Tpéx
HepIEeHIUKYIIsIpax
(npsimast u oOpatHast)

11.01

50

KonTtponsHas pabora
"[lepnieH UKy PHOCTD
MPSIMBIX U MJIOCKOCTER"

15.01

51

Yron mexny
CKPEITUBAIOIIIMHUCS
MIPSMBIMH

16.01

52

TTonck
TePIEH UK YIISIPHBIX
MPSIMBIX C TIOMOIIIBIO
MEePIECHANKYISIPHBIX
IIOCKOCTEH

18.01

53

OpToroHajibHOE
MIPOEKTHUPOBAHHE

22.01

54

[Toctpoenune ceueHuit
Ky0a, IPU3MBHlI,
MPaBUJILHON MTHUPaMU/IbI
C TIOMOIIIbIO
OPTOrOHAJIBLHOU
MIPOEKIINH

23.01

55

[TocTpoenue ceuenwmii
Ky0a, IPU3MBI,
MIPaBUJIBHON TUPaMUJIbI
C TIOMOIIIbIO
OPTOrOHAJIBLHOMU
MIPOEKITNH

25.01

56

Cummerpus B
IIPOCTPAHCTBE
OTHOCHUTEIIBHO
miockoctu. [Inockoctn
CUMMETpUH B
MHOTOTpPaHHUKAX

29.02




57

IIpusnax
NIEPIEHIUKYIIIPHOCTH
IIPSIMOM U TUIOCKOCTHU
KaK CIICZICTBHE
CUMMETPUHU

30.01

58

[IpaBuibHBIE
MHOTrorpaHHuku. Pacuér
paccTOsIHUNA OT TOYKH JI0
IIJIOCKOCTH

01.02

59

[IpaBuibHBIE
MHOTOrpaHHuku. Pacuér
paccTOSIHUN OT TOYKH JI0
IIJIOCKOCTH

05.02

60

CriocoObl 0IyCcTUTh
MEPIEeHIUKYIISAPBI:
CUMMETpUS, CABUT
TOYKH MO NapajuIeTbHON
psAMOH

06.02

61

CaBur 110
HenmapaJyIeIbHOU
NpAMO, U3BMEHEHNE
paccTostHui

08.02

62

KonTtponbHas padoTa
"B3anmHoe
pacmoioKeHue IPSIMbIX
U IUIOCKOCTEH B
npocrtpanctse 2"

12.02

63

[ToBTOpEeHwue: yron
MeXIy NPSIMbIMU Ha
IJI0CKOCTH,
TPUTOHOMETPHSI B
MIPOU3BOJILHOM
TpPEeYroJbHUKE, TeopeMa
KOCHHYCOB

13.02

64

[ToBTOpEHUeE: yroa
MEXIY
CKpEIMBAOIINMUCS
MPSIMBIMU B
MPOCTPAHCTBE

15.02

65

I'eomerpuueckue
METO/Ibl BBIYMCICHUS
yTJ1a MEXy IpSIMbIMU B

19.02




MHOT'OrpaHHUKax

66

JIByrpaHHBIN yroJl.
CBOJCTBO TAHEHHBIX

YIJIOB ABYTPAHHOI'O yrja

20.02

67

[IepnenukynspHbie
miockoctu. CBOKMCTBA
B3aHMHO
MEePIEHIUKYIISIPHBIX
IIOCKOCTEH

22.02

68

[Ipu3naxk
MEPIEeHIUKYISIPHOCTH
IJIOCKOCTEM; TeOpeEMa O
MPSIMOM IIEPECEUEHHUS
JIBYX TJIOCKOCTEM
MEPIEeHIUKYIISIPHBIX
TPEThEH IIIIOCKOCTH

26.02

69

[IpssMOyroabpHBII
napajuieJienume; Kyo;
W3MEPEHUs, CBOMCTBA
MIPSIMOYT'OJIBHOTO
napajuieJIenune1a

27.02

70

Teopema o guaroHayiu
MPSAMOYTOJIbHOTO
napajenenunena u
CJIEICTBHE U3 HEE

29.02

71

CrepeomeTpuyeckue u
MIPUKJIaIHBIC 3a/1a4H,
CBSI3aHHBIE CO
B3aMMHBIM
PacroioKeHuEM
MPSIMBIX U IJIOCKOCTH

04.03

72

IToBTOpEHME:
CKpELIMBAIOIIHNECS
MpsiMble, apaJliesIbHbIE
IIJIOCKOCTH B
CTaHIAPTHBIX
MHOTOI'PaHHUKAX

05.03

73

[Tapa mapaymnenbHbIX
MJIOCKOCTEN Ha
CKPEILLHUBAOIINXCS
MPSMBIX, PACCTOSTHUE
MEXITY

07.03




CKpCUIMBAOIIMMHUCA
MPsAMBIMHA B ITPOCTBIX
CUTyalludaX

74

Paccrosnue ot TOUKH 110
IJIOCKOCTH, PACCTOSTHUE
OT IIPSIMOM 10
IUIOCKOCTH

11.03

75

Brrunciaenue
pacCTOSIHUN MEXK LY
CKpEIIMBAOIIUMHUCS
MPSAMBIMU C TTOMOIIBIO
MIEPIEHUKYIISIPHON
IIOCKOCTH

12.03

76

Tpéxrpannslii yro,
HEpaBeHCTBa IS
TPEXTPaHHBIX YIJIOB.
Teopema Iludaropa,
TEOPEMbI KOCUHYCOB U
CHUHYCOB JJIst
TPEXTPAHHOTO yria

14.03

77

DneMeHTHI cheprudecKoi
reOMETPHH:
reo0JIe3UYECKUe JINHUU
Ha 3emie

18.03

78

KonTtponbHas padoTa
"VYrael u pacctosinusg"

19.03

79

CucreMaTusanus
3HaHU "MHOrorpaHHUK
H €ro 3JIeMeHTHI"

21.03

80

[Tupamuna. Buabl
nupamu. [TpaBunbpHas
nupamMua

01.04

81

IIpusma. [Ipsimas u
HAaKJIOHHAsl IPU3MBL.
[IpaBunpHas npuzma

02.04

82

[Ipsamont
napajuieenuIe,
IIPSAMOYTOJIbHBIN
napaiesnenunes, Kyo

04.04

83

Beinykisie
MHOTOTPaHHUKH.

08.04




Teopema Ditnepa

Beinykisie
MHOTOT'PaHHHUKH.
Teopema Diinepa.

84 09.04
[IpaBunpHbIE U
MOJTYTIPABUIILHBIC
MHOTOTPaHHUKH
KoHnTponsHas padora

85 OHTP pabe 11.04

MHororpanHuku

[TonsiTue BexTopa Ha

86 TJIOCKOCTH | B 15.04
MPOCTPAHCTBE

87 CymMa BEKTOpPOB 16.04

88 Pa3zHOCTH BEKTOpPOB 18.04
[TpaBuno

89 P 22.04
napaiesienunea
YMHOXKEHUE BEKTOpa Ha

90 P 23.04
YHCITO
Pasznoxxenne BekTopa 1o
0asucy TpéX BEKTOPOB,

91 v IP po 25.04
HE JISKANINX B OJHOM
TUIOCKOCTH
CkansipHoe

92 P 27.04
MIPOU3BEICHNE
Brruncnenue yria

93 MEX]ly BEKTOpaMH B 02.05
MPOCTPAHCTBE
[Ipocreitmue 3aauu ¢

94 P 8 06.05
BEKTOpaMH
[Ipocreiimme 3amauu ¢

95 P 8 07.05
BEKTOpaMH
[Ipocreiimue 3amauu ¢

96 P 8 13.05
BEKTOpaMH
KonTposnpsHas pabota

97 "BekTopa Ha IJI0OCKOCTH 14.05
U B IpOCTpaHCcTBE"
Oo6o06uieHue n

98 . . 16.05
cUCTeMaTH3aIlus 3HAaHUH
O06o06uieHne n

99 . 20.05

CHCTeMaTHu3alus 3HaHuH




100 HroroBas KOHTpOJIbHASA 1 2105
pabora
jop | Oboomennen . 1 23.05
cUCTeMaTH3alus 3HaHUM
OBIIEE KOJIMYECTBO 101

YACOB I10 ITPOTPAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBo 4acoB

KonTtpoibHbie

Bcero
padoThI

Jara
H3YYeHH S

DJIEeKTPOHHbIE
nugposbie
o0pa3oBaTte/ibHbIE

pecypchl

IToBTOpEHME TEMBI
"Koopaunatsl BeKTOpa
Ha IUIOCKOCTH U B
npocrpaHcTee”

05.09

[ToBTOpEHME TEMBI
"CxansipHoe
MIPOU3BE/ICHUE
BEKTOPOB"

07.09

[ToBTOpEHME TEMBI
"Beruncnenue yria
MeX1y BEKTOpaMHU B
MIPOCTpaHCTBE"

12.09

[ToBTOpEHME TEMBI
"YpaBHeHHE NPAMOH,
MPOXOSIIEH Yepe3 ABe
TOYKH"

14.09

YpaBHEHUE IOCKOCTH,
HOpMaJb, ypaBHEHHE
IJIOCKOCTHU B OTpE3Kax

19.09

YpaBHEHHE MJIOCKOCTH,
HOpPMaJib, ypaBHEHHE
IJIOCKOCTHU B OTPE3Kax

21.09

Bekropnoe
MIPOU3BEICHUE

26.09

JluHelHbie
HEpaBEHCTBA, JIMHEHHOE
MIPOTPaMMHUPOBAHUE

28.09

JluHelHbie
HEpaBEHCTBA, JIMHEHHOE
MIPOrpaMMUPOBAHUE

03.10

10

AnanmuTndeckue
METO/Ibl pacyéTa yria
MEXKy PSIMBIMHU B
MHOTOTpaHHUKAX

05.10

11

AHaIUTUYECKUE

10.10




METO/Ibl pacyéTa yria
MEXAY IIOCKOCTSIMU B
MHOT'OrpaHHUKax

12

dopmyiia pacCTOSTHUSA
OT TOYKH JIO IJIOCKOCTH
B KOOpAHWHATax

12.10

13

Haxoxnenue
pacCTOSIHUN OT TOYKHU
JI0 MIJIOCKOCTH B KyOe

17.10

14

Haxoxnenune
pacCcTOSIHUM OT TOYKHU
JI0 TUIOCKOCTH B
MIPaBUJILHOM NIUPaMUJIEe

19.10

15

KonTtponsHas paborta
" AHanmuTHYECKas
reomeTpus"

24.10

16

Ceuenus
MHOTOTPaHHUKOB:
CTaHJapTHHIC
MHOTOTPaHHUKH

26.10

17

Ceuenusa
MHOTOTPaHHUKOB:
METOJI CIENO0B

07.11

18

CeueHus
MHOTOTPaHHUKOB:
CTaHJapTHHIC
IUIOCKOCTH,
TepecevYeHus MPSIMbIX U
IJIOCKOCTEH

09.11

19

[TapannenbHble npsiMbie
Y TUIOCKOCTH:
napasuieNibHble CEYCHHS

14.11

20

[TapannensHbIe IPSIMBIC
Y TJIOCKOCTH: PacuéT
OTHOILIEHUH

16.11

21

[TapannenbHble npsMble
U IJIOCKOCTH: YTJIBI
MEXAY
CKPEIMBAOIIAMHUCS
MPSIMBIMH

21.11

22

[leprienauKynsIpHbIE

24.11




MIPsAMBIC U INIOCKOCTHU:
CTAaHAAPTHLBIC ITapbl
NEPIEHINKYIIIPHBIX
IIJIOCKOCTEHN U IPSIMBIX,
CUMMETPUH
MHOT'OI'paHHUKOB

23

[IepnenukynspHbie
MPSIMBIE U TUIOCKOCTH:
TEOpEMa O TpPex
MEPIEHIUKYIIAPax

28.11

24

[IepnenukynspHbie
MPSIMBIE U TUIOCKOCTH:
BBIYMCIICHUS JJIVH B
MHOT'OTpaHHUKAX

30.11

25

[ToBTOpEenue: monaau
MHOTOYT'OJIbHUKOB,
dbopMyIbl 115t
IUIOIIAJICH,
cooOpakeHus TI0100us

05.12

26

[ToBTOpEHME: momaan
MHOT'OYTOJIbHUKOB,
dhopmymsl st
IUIOIAJICH,
cooOpakeHHs TI0100us

07.12

27

[ToBTOpEeHue: mIomagn
MHOTOYTOJIbHHKOB,
hopmyssl st
IUIOIAJIeH,
cooOpakeHUs TI0100us

12.12

28

IInomanu ceueHunit
MHOTOTPaHHUKOB:
IUTIOIA U
MMOBEPXHOCTEM,
pa3pe3aHus Ha YacTH,
cooOpakeHHs TI0100us

14.12

29

IInmomanu ceuenunit
MHOTOTPaHHUKOB:
101N
IIOBEPXHOCTEH,
pa3pe3aHus Ha 4acTH,
cooOpaxeHus moao0us

19.12

30

KonTtponsHas pabora

21.12




"[ToBTOpEHUE:
MHOTOT'PaHHUKH,
ceueHus
MHOTOTPaHHUKOB"

31

O0BéM Tenra. O0beEM
MPSIMOYTOJIBHOTO
napasuiesieure/a

26.12

32

3amaun 00 YIBOCHHUH
Ky0a, 0 KBajpaTtype
Ky0a; O TPUCEKIIMH yTiia

28.12

33

CrepeoMerpuueckue
3aJ1auu, CBSI3aHHBIE C
00BEMOM
MPSIMOYTOJTBHOTO
napaJuleenunesaa

09.01

34

[Ipuxnagneie 3a1ayu,
CBSI3aHHEIE C
BBIUHCIEHHEM 00BEMA
MPSMOYTOJIBHOTO
napajuiesienumesa

11.01

35

O06BEM TIPSIMOI TPU3MBI

16.01

36

CrepeomeTpuyeckue
3a/1auM, CBSI3aHHbBIE C
BBIYUCIICHUEM 00BEMOB
NPSAMOUN MPU3MBbI

18.01

37

[Ipuknanueie 3anauu,
CBsI3aHHbBIE C 00BEMOM
MPSAMOUN MPU3MBbI

23.01

38

Brruncienue 006MOB
TEJ ¢ IOMOIIBLIO
OMPEICTIEHHOTO
unterpana. O6bém
HAKJIOHHOM MPU3MBI

25.01

39

Brruucnenue o0bEM0B
TE€J C MOMOUIBIO
OIIPENEIEHHOTO
uHTerpana. O6bém
MAPaAMU/IBI

30.01

40

dopmyna o6bEMa
nupamuibl. OTHOIIICHHE
00BEMOB MHpPaMUJ C

01.02




00IIUM YTIIOM

41

dopmyna o0bEMa
nupamubl. OTHOILIEHHE
00BEMOB MHPaMUJ C
o0ImMM yriom

06.02

42

CrepeomMerpuueckue
3a/1a4u, CBSI3aHHBIE C
00BbEMaMK HAKJIOHHOM
MIPHU3MBbI

09.02

43

CrepeomMerpuueckue
3a7la4ud, CBI3aHHEIE C
00BbEMaMU TTUPAMHUIBI

13.02

44

[IpukiagHeie 3a1a4u 10
teme "OOBEMEI Ten",
CBsI3aHHbIE C 00BEMOM
HAaKJIOHHOHN IIPU3MBI

15.02

45

[IpuknagHeie 3aga4u 1o
teme "OOBEMEI TeN",
CBSI3aHHBIE ¢ 00BEMOM
MTUPAMU/TBI

20.02

46

[Ipumenenne 0ObEMOB.
Brruncienue
paccTosiHUS 10
MJI0CKOCTH

22.02

47

KonTtponbHas padoTa
"O0BEM

MHOTOrpaHHuKa"

27.02

48

Huwmiaapudeckas
TTOBEPXHOCTb,
oOpazyromue
IAJTHHIPHIECKOM
MMOBEPXHOCTHU

29.02

49

Humuaap. Hpsmoit
KpYroBOM LIUIUHJP.
[Tnomanas moBepXHOCTH
HWIHHIpA

05.03

50

Konnueckas
MTOBEPXHOCTb,
oOpa3ymomue
KOHHUYECKOM
nosepxHocTu. Konyc

07.03




51

Ceuenue KoHyca
IIJIOCKOCTBIO,
rapasieaIbHON
TUIOCKOCTH OCHOBAHUS

12.03

52

VY ceu€HHbI KOHYC.
N3o0paxeHne KOHYCOB
U YCEYEHHBIX KOHYCOB

14.03

53

[Tnomans 6okOBOM
MMOBEPXHOCTH U MOJHOM
MOBEPXHOCTH KOHYCA

19.03

54

[Tnomans 6oxoBOM
MOBEPXHOCTH U MOJHOM
MMOBEPXHOCTH KOHYCA

21.03

55

CrepeoMerpuueckue
3a/1a4y Ha
JI0Ka3aTesIbCTBO U
BBIYUCIICHUE,
MMOCTPOEHUEM CEYEHU N
LUIAHIPA, KOHyca

02.04

56

Crepeomerpuueckue
3a/lauM Ha
JI0Ka3aTeNbCTBO U
BBIYHCIICHHE,
MOCTPOCHUEM CEUYEHUI
UWINHpA, KOHYyca

04.04

57

[Ipuknagabie 3a1a9m,
CBSI3aHHBIE C
IAJTUHIPOM

09.04

58

KonTposnsHas pabora
"Tena BparieHus:
LMJIMHIP U KOHYC"

11.04

59

Cdepa u map

16.04

60

[Tepeceuenue chepsl u
mapa ¢ MIoCKOCTBIO.
Kacanwue mapa u chepsr
IUIOCKOCTHIO. Bua u
n3o00pakeHue mapa

18.04

61

Ilepeceuenue chepsl u
mapa ¢ MIOCKOCTHIO.
Kacanue mapa u cdepsr
IUIOCKOCTBIO. Bun u

23.04




n300pakeHue mapa

62

VYpaBuenue chepsl.
[Tnomans chepst u e€
yacTen

25.04

63

Cummerpus cdepsl u
mapa

02.05

64

Crepeomerpuieckue
3aJauu Ha
JI0Ka3aTeIbCTBO U
BBIUMCIICHUE,
CBsI3aHHbIE CO chepoi u
[1apoM, TIOCTPOCHUEM
HX CEYEHUI
TJIOCKOCTBIO

07.05

65

CrepeomeTrpuieckue
3aa9u Ha
JI0Ka3aTeNbCTBO H
BBIUMCJICHHUC,
CBsI3aHHBIE CO chepoii u
1apoM, TIOCTPOCHUEM
UX CEUYECHUU
MJIOCKOCTBIO

14.05

66

[Ipuxknagneie 3a1ayu,
CBsI3aHHBIE CO chepoit u
apom

16.05

67

[ToBTOpEHMeE:
OKPY>KHOCTb Ha
IJI0CKOCTH,
BBIYHCIICHUS B
OKPY>KHOCTH,
CTaHJapTHbBIE IO100US

21.05

68

Paznuunsbie
KOMOWHAIINU TEJT
BpaIllCHUS U
MHOTOTPaHHUKOB

23.05

69

3azauu 1o Teme "Tena
Y MOBEPXHOCTHU
BpaieHus"

70

3azauu 1o Teme "Tema
Y MOBEPXHOCTHU
BpaieHus"




71

KontponsHas padora
"Tena u NOBEPXHOCTU
BpaiieHus"

72

O0BEM tuIMHIpA.
Teopema 06 00bEMe
HPSIMOTO IHJIHHIPA

73

Brruncnenue 006¢M0B
TEJ C TIOMOIIIBIO
OIPENEIIEHHOTO
unrerpana. Oobpém
KOHyca

74

[Tnomaau 6okoBoi 1
MIOJTHOW ITOBEPXHOCTH
KOHyca

75

CrepeoMerpuueckue
3a7a4M, CBSI3aHHBIE C
BBIYHCIEHHEM 00HLEMOB
IWIAHJIPpa, KOHYyCca

76

[IpuknagHeie 3aqa4n 10
teme "O0bEMBI U
IJIOIA N
MOBEpXHOCTEH Ten"

77

O06bEM mapa u
IapOBOTO CEKTOPA.
Teopema 00 00BEME
mapa. [Tnomans chepsr.
CrepeomeTpuyeckue
3a/1auu, CBSI3aHHbBIE C
BBIYHCIICHUEM 00bEMOB
iapa, 1mapoBoro
CerMEeHTa U I1apOBOT0
CEeKTOpa

78

[IpukiaaHbie 3a1a49M 110
teme "O0bEMBI TEN",
CBSI3aHHBIE C 00BEMOM
1apa v Iioajbio
cdepbl. CooTHOIIIEHUS
MEXy TUIOIIAIIMU
IOBEPXHOCTEUN U
00bEéMaMu OT0OHBIX
Te

79

ITonoOHbIe TENA B




MIPOCTPAHCTBE.
H3menenue o0bEMa
MIPU TIOJIOOHH.
CrepeomMerpuueckue
3a7a4M, CBSI3aHHbIE C
BBIYHCIIEHHEM 00BEMOB
TEJ U IUIOIa et
IIOBEPXHOCTEH

80

KonTtponsnas pabora
"[Tnomaau
MMOBEPXHOCTU U 0OBEMBI
KpyTribIx Ten"

81

JBroxeHust
IIPOCTPAHCTBA.
OTobOpaxeHusl.
JIBM)KEHUS 1 paBEHCTBO
¢uryp. O0mue
CBOMCTBA JIBIKCHU I

82

Buner nBmkeHM:
MapajyIeIbHbINA
MIEPEHOC, LICHTPAJIbHAS
CUMMETpHUS, 3epKAJIbHAS
CUMMETpHUs, TOBOPOT
BOKPYT MPAMOM

83

[IpeobpazoBanus
nonoous. [Ipsmas u
ctepa Diinepa

84

I'eomerpuueckue
3a/lauM Ha IPUMEHEHNE
JIBUKCHUS

85

KonTtponsHas padorta
" JIBMOKEHHS
npocrpancraa'

86

O6o06maromiee
noTopenue 11
MOHSATUN U METOJIOB
Kypca reomerpuu 10—
11 knaccos,
CHUCTEMAaTH3aLMs
3HaHUM:
"[TapannenbHOCTb
MPSIMBIX U IIJIOCKOCTEN




B IpocTpaHcTae”

87

O6o0maroree
noBTopenue 11
MOHATUH U METOJIOB
Kypca reomerpuu 10—
11 knaccos,
cUCTeMaTH3aLus
3HaHUi: "BekTopsl B
npocrpaHcTee”

88

O06o0marormmee
nopropenue 11
MOHSTUN U METOJIOB
Kypca reomerpuu 10—
11 knaccos,
cUCTeMaTH3alus
3HaHuM: "BekTopsl B
MIPOCTpaHCTBE"

89

O6oo6maromee
nopropenue 11
HOHATUU ¥ METOJIOB
Kypca reometpun 10—
11 knaccos,
CHCTEMaTHU3alIH
3HaHui: "O0beM
MHOTOrpaHHuKa"

90

Oo6o0maromee
noBTopenue 11
HOHATUUA ¥ METOZOB
Kypca reometpun 10—
11 knaccos,
cHUCTeMaTH3aIlns
3HaHui: "O0beM
MHOTOIrpaHHuKa"

91

O6o06mmaromiee
noTopenue 11
MOHATHI U METOJIOB
Kypca reomerpun 10—
11 xnaccos,
cucTeMaTu3alus
sHaHuu: "[lnomannu
MMOBEPXHOCTU U 00BEMBI
KpYyIJbIX Ten"




92

Ob6o6maromee
nosTopenue 11
MOHATUH U METOJIOB
Kypca reomerpuu 10—
11 knaccos,
CUCTeMAaTH3aIIH
3Hanui: "[lnomanu
MTOBEPXHOCTH U 00BEMBI
KpyIribIX Ten"

93

Hrtorosast KOHTpoIbHAA
pabota

94

Hrtorosast KOHTpOJIbHASA
pabota

95

[ToBTOpEHME,
006001IeHNE U
CUCTEMaTH3AITUS
3HAHUM

96

Hcropus pazsutus
CTepEOMETPUHN KaK
HAyKU U €€ poJib B
Pa3BUTHH COBPEMEHHBIX
MHXEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTUI

97

Uctopus pazButus
CTEPEOMETPUHU KAK
HAyKU U €€ POJib B
Pa3BUTUH COBPEMEHHBIX
VHXEHEPHBIX U
KOMIBbIOTEPHBIX
TEXHOJIOTHUI

98

Hcropus passutus
CTEPEOMETPUHU KaK
HAYKU U €€ pOoJib B
Pa3BUTUH COBPEMEHHBIX
HUHXEHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTUI

99

Hcropus passutus
CTEPEOMETPUHU KAK
HayKU U €€ poJib B
Pa3BUTUU COBPEMEHHBIX




WH)XEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTUU

100

Hcropus pazsutus
CTEPEOMETPUHN KaK
HayKU U €€ poJib B
Pa3BUTUU COBPEMEHHBIX
HUHXEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTUI

101

Hcropus pazsutus
CTEpEOMETPUHN KaK
HayKU U €€ poJib B
Pa3BUTUU COBPEMEHHBIX
WHXEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTHI1

102

Hcropus pazsutus
CTEepEOMETPUHU KaK
HAyKU U €€ poJib B
Pa3BUTHH COBPEMEHHBIX
MHXEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTUI

OBIIEE KOJIMYECTBO
YACOB II10 ITPOTPAMME

102







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

* Maremaruka: anre6pa u Hayajaa MaTeMaTHYECKOr0 aHalln3a, FEOMETPUSI.
I'eometpus, 10-11 knaccwl/ byty3oB B.®., I[Ipaconos B.B. nox penakiueit

CanoBuuyero B.A., Akunonepnoe o6mectBo «M3narensctBo «IIpocsemienue

METOANYECKUE MATEPUAJIBI JJIS1 YUUTEJIA

* MaTtemaruka: anrebpa v Hayajga MaTeMaTHYECKOTO aHaIM3a, TEOMETPHUS.
I'eometpus, 10-11 knaccewl/byTty3oB B.®., [Ipaconos B.B. mox penaxiuei
CanoBauuero B.A., Akiinonepuoe oo6mectBo "M3ngatensctBo "IIpocsenienue”
* ['eomeTpus. Iunakruueckue marepuansl 10 kinacc. Aptop: byry3zos B.®.,
ITpaconos B.B., Akninonepnoe obmectBo "M3gatensctBo "[Ipocsenienue”

* ['eomeTpusa. Meroaunueckue pekomenaanuu k YMK "I'eomerpus 10-11
kiaccel”. ABTop: byty3oB B.®., [Ipaconos B.B., AknmonepHoe o0111ecTBO

"UznarenbcTBO "[IpocBenieHue"

HOUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

*http://window.edu.ru/ DiekrporHast OMOIMOTEKa YICOHUKOB U METOAMYSCKUAX

MaTepuanoB

ehttp://www.math.ru Marepuassl o matemaTrke B EquHOM KOJUIEKIIUN



http://window.edu.ru/
http://www.math.ru/

M poBBIX 00pa30BaATEIBHBIX PECYPCOB

*http://www.bymath.net I'azeta «Matemaruka» M3natenbeckoro qoma «IlepBoe

CEHTSOps»

ehttp://www.uztest.ru 3agauu o reoMeTprn: HHPOPMAIIMOHHO-TIOUCKOBASI

CHUCTEMA

ehttp://www.problems.ru KommnerorepHast MaTeMaTHKa B IIKOJIE

ehttp://school.msu.ru Maremaruka. llIkona. Byaymiee. CaliT yuutens MaTeMaTHKH

A.B. llleBkuHa

* http://www.etudes.ru Marematndeckoe 0Opa3oBaHHUE: MPOIILJIOE U HACTOSIIIEE.
HHTepHETOMOIMOTEKA 10 METOIUKE TIPEIIOJaBaHMS MATEMATHKU

*http://www.exponenta.ru ITopraa Allmath.ru — Bcs maTemaTrka B OHOM MECTe

ehttp://www.allmath.ru ITpukiragnas MmaTemMaTHKa: CIIPAaBOYHUK MaTEMaTHUECKUX

dbopMyI1, IPUMEPHI U 33]1a4U C PEIICHUSIMU

http://math.rusolymp.ru 3agaysuxk 11t TOATOTOBKY K OJMMITHAAAM 110

MAaTEMAaTUKEC

ehttp://tasks.ceemat.ru 3anumaTtenbpHast MaTeMaTuKa — OJIMMITHAJIBI, UTPBI,

KOHKYPCBI I10 MaTCMATHUKC IJIs INKOJIBHUKOB

http://www.math-on-line.com MaremaTiueckue OUMITHAIBI JUIS IKOJIBHUKOB

http://www.olimpiada.ru Marematudeckue OJIUMITHAIBI M OJIMMIIMAAHBIE 3a1a9l



http://www.bymath.ne/
http://www.uztest.ru/
http://www.problems.ru/
http://school.msu.ru/
http://www.etudes.ru/
http://www.exponenta.ru/
http://www.allmath.ru/
http://math.rusolymp.ru/
http://tasks.ceemat.ru/
http://www.math-on-line.com/
http://www.olimpiada.ru/




