MyHuumnanbHoe bloaxKeTHoe 0bueobpasoBaTesibHOE yuperkaeHne

«'MmHa3ma Nol»

AHHOmMayusa K paboueii npozpamme

ydaeOHoro npenmeTta «I'eoMeTpusi»
I'eomeTpus siBrseTcss oMHUM U3 0Aa30BBIX KYPCOB Ha YPOBHE CPEIHETO OOIIETo

oOpa3oBaHusA, TaKk Kak oOecrneyuBaeT BO3MOXXHOCTb M3YYECHHS] JUCUUIUIMH
€CTECTBEHHO-HAYYHON HAIIPaBJICHHOCTH M MPEAMETOB T'yMAaHUTApHOIO LMKIIA.
[TockonbKy JIOrHUECKOE MBILIUIEHHE, POPMUPYEMOE MPU U3YUEHHU 00YyYaroUUMUCs
NOHATUMHBIX OCHOB TIE€OMETPUM, MpPU JOKA3aTEIbCTBE TEOPEM U IOCTPOCHUU
LEIMOYKN JIOTUYECKUX YTBEPKACHUM MPU PELICHUH I'€OMETPUUYECKUX 3a7a4, YMEHUE
BBIIBUTaTh M ONPOBEPraTb THIOTE3bl HEMOCPEICTBEHHO HCIIONB3YIOTCS IpHU
pEIIeHUH 3a7]a4 €CTECTBEHHO-HAYYHOT'O [IMKJIA, B YACTHOCTU (PU3UYECKUX 3a]1aY.

Pabouas nporpamma paspaboTaHa METOJIUICCKUM OOBEIMHECHUEM yUHUTEICH
MaTeMaTHKd B COOTBETCTBHHM C TMIOJOKEHHEM O paboyux TMporpaMmax H
OTIpeNieIIeT OpraHu3aIlii0 00pa30BaTEIbHON ACATEILHOCTH YUUTENS B IIKOJIE TI0
yaeOHOMY TipeameTy «I eoMeTpusi».

PabGouass mporpamma ydeOHoro mpeamera «['eomMeTpus» SBISETCS YaCThIO
OOII COO onpenenstomei:

- COJICpKaHuUE;

- IUIaHUpPYEeMbI€  pe3yJabTaThl  (JIMYHOCTHBIE, MeETalpeaMETHhIE U
peaMETHBIC);

- TeMaTUYECKOE TUTAHUPOBAHUE C y4eTOM pabouel mporpaMMbl BOCIIUTAHHS
1 BO3MOKHOCTBIO uctoiab3oBanus DOP/LIOP.

PaGouas mporpamma oOCykIeHa U TPUHATA PEIICHHEM METOJUYECKOTO
OOBEIMHEHUSI W COTJAcOBaHA 3aMECTHUTENIEM JHUPEKTOpa MO HAyYHO-METOIUYECKOMN
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HOACHUTEJIBHAS 3AIIMCKA

['eometpust siBAsieTcss OOHUM M3 0a30BBIX KYypCOB Ha YPOBHE CPEIHErO
oOmero oOpa3zoBaHusl, TaK Kak 00€CIeYMBaET BO3MOKHOCTh U3YUYEHUS AUCIUIUIMH
€CTECTBEHHO-HAYYHOM HAIIPABICHHOCTH M NPEIMETOB T'YMaHMTAPHOIO IMKJIA.
[lockonbKy  JIOrMUECKOE  MbIIUIEHHE,  (opmMupyemMoe  NOpU  HU3YUYEHUU
00y4YaromMUMHCS TOHATUMHBIX OCHOB I€OMETPUH, IPU JOKA3ATEIbCTBE TEOPEM U
ITIOCTPOCHHUH LIETOYKHU JIOTUYECKUX YTBEPKICHHUM MPU PEIICHHH F€OMETPUYECKHUX
3aJa4, YMEHHME BBIIBUIaTh W OINPOBEPraTb THUIOTE3bl HEMOCPEICTBEHHO
UCITOJIB3YIOTCSI TIPU PELICHUM 33724 €CTECTBEHHO-HAYYHOT'O IMKJIA, B YACTHOCTHU
bu3nUecKux 3aaad.

Llens ocBoeHust mporpaMMel yueOHoro kypca «I'eomeTpus» Ha yriayOiaéHHOM
YpOBHE — pa3BUTHE WHIUMBHUIYAIbHBIX CIHOCOOHOCTEH OOydYarommMxcs Mpu
U3YYeHUH T'€OMETPHH, KaK COCTAaBJISIONIEH MpeAMeTHONW obnactu «MaTtemaTuka u
uHpopMaTuka»  uyepe3  obOecreueHHe  BO3MOXKHOCTH  NPUOOpETeHHs |
UCIIONIb30BaHUs Oosnee TiIyOOKMX TEeOMETPUYECKUX 3HAaHUW U JICUCTBUA,
cnenuUYHBIX T€OMETPUH, U HEOOXOAUMBIX JIJISl YCIIEIIHOTO NPodheCCUOHATBHOTO
o0pa3oBaHus, CBSI3aHHOTO C UCIIOJb30BAHUEM MATEMATUKH.

[IpuoputeTHpIMH 3aJauyaMu Kypca TE€OMETPUM Ha YIUIyOJEHHOM YpPOBHE,
pacIIupsIIOIIMMU U YCUIUBAIOUIUMH Kypc 0a30BOTO YPOBHSI, SIBJISIOTCS:

pacIIMpeHne MPEACTaBICHUS O T€OMETPUU KAaK YaCTH MUPOBOW KyJBTYpHI U
(opMupOBaHUE OCO3HAHUS B3aUMOCBSI3U F€OMETPHUH C OKPYKAIOIIUM MUPOM;

(opMupoBaHUE NPEACTABICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BKXHEHIIMX MAaTEMaTUYECKUX MOJENAX, IO3BOJSIOIIMX OIUCHIBaTh M HM3y4daTh
pa3HbIE SBJICHUS OKPYXKAIOLIEr0 MUPA, 3HAHUE MTOHATUIHHOTO anmnapara 1o paszaeiy
«CtepeoMeTpus» yueOHOIo Kypca reoMeTpHH;

GopmMupoBaHue  yMEHHUs ~ BIaJE€Thb  OCHOBHBIMU  IOHATUSIMH O
IOPOCTPAHCTBEHHBIX (UT'Yypax M HMX OCHOBHBIMHM CBOMCTBaMH, 3HaHHE TEOPEM,
GopMyn M yMeHHE MX IPUMEHSATh, YMEHHUS JOKa3blBaTb TEOPEMBbl U HAXOAMTH
HECTaHJIapTHbIE CIIOCOOBI PEIICHHUS 3a/1a4;

(GopMupoBaHUE YMEHHS paclo3HaBaTh Ha YEPTEKax, MOJEISIX U B PEaIbHOM
MHpE MHOTIOTPaHHUKM M Te€ja BpAIlCHUsA, KOHCTPYUPOBATbh T'€OMETPUYECKHUE
MOJICIIN;

(dopMupoBaHUE MOHUMAHUS BO3MOXKHOCTH aKCMOMATUYECKOTO IMOCTPOCHHS
MaTeMaTHYECKUX TEeOopHid, (popMHpOBaHHME MOHMMAHUS POJM AKCHUOMATHKU MpU
MIPOBEJICHUY PACCYKICHUM;

(GopmMupoBaHue yMEHHUS BJIaJe€Th METOJaMHU J0Ka3aTeIbCTB M aJrOPUTMOB
pelmeHns, yMEHUs UX IPUMEHATb, NMPOBOAUTH TOKA3ATEIBHBIE PACCYKICHHS B
XOJI€ pEeUIEHNs] CTEPEOMETPUUECKUX 3a1a4 U 33]1a4 C MPAKTUYECKUM COJIEPKAHUEM,
(opMHpOBaHME TPEJICTABICHHSA O HEOOXOAMMOCTH  JOKAa3aTelbCTB  IpU



000CHOBaHMHM MaTEMATUYCCKUX YTBEPKICHUN W POJIM aKCUOMATHKH B MPOBEIACHUHU
JIEAYKTUBHBIX PACCYXKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTEIUICKTYaJIbHBIX H  TBOPYECKUX
CrocoOHOCTEM 00yYaromuXcs, MO3HaBaTEIbHON aKTUBHOCTH, UCCIIEIOBATEIbCKUX
YMEHHH, KpUTHIHOCTH MBIIUICHUS, HHTEPECca K N3yUYCHUIO T€OMETPHH;

dbopmupoBanue (YHKIMOHAILHOW TPaMOTHOCTH, PEJICBAHTHONW T'€OMETPHUU:
YMCHHS PACIO3HABaTh TMPOSIBICHUS TC€OMETPUUYCCKUX TIOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pEaJbHBIX KM3HEHHBIX CUTYalHMsIX W MPH H3yYECHUU APYTHX
y4eOHBIX TIPEAMETOB, TPOSBJICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUS PEAIBHBIX CHUTYyallud, HCCIEJOBAHUS TOCTPOCHHBIX MOJEJIEH,
WHTEPIIPETAIIUU TIOJYYCHHBIX PE3yIbTaTOB.

OCHOBHBIMU COJIepKATEIBHBIMU JTMHUSAMH Yy4eOHOTO Kypca «['eomeTpus» B
10-11 «wmaccax sBistorcs: «lIpsiMple W TJIOCKOCTH B MPOCTPAHCTBE,
«MHuororpannukny, «Tema BpameHus», «BekToppl ©  KOOPAWHATHI B
IPOCTPAHCTBEY, «J|BIXKEHUS B POCTPAHCTBEY.

ChopmynupoBannoe Bo DPI'OC COO TtpebGoBaHHE «YyMETh OIEPUPOBATH
HOHSTHSIMUY, PEIICBAaHTHBIMHA IT'€OMETPHH Ha YTITyOJIEHHOM ypoBHE 00y4YeHHUS B 10—
11 xmaccax, OTHOCHUTCA KO BCEM COJEP)KATEJIbHBIM JIMHUAM Y4eOHOro Kypca, a
dbopMupoBaHUE  JIOTMYECKMX YMEHHHM  pacmpenensiercs He  TOJBKO IO
coJiepKaTeNIbHbIM JIMHUSIM, HO U TI0 rojaM oOyuenus. Conepxanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHuss DenepanbHoil paboueit
IpOrpaMMbl, paclpene’aEHHbIM IO ToJaM OOydYeHHs, CTPYKTYpUPOBAHO TaKHUM
o0pa3oM, 4ToObl KO BCEM OCHOBHBIM, MPUHIIMITUATBHBIM BOIIPOCAM 00YyYaroluecs
oOpamajuch  HEOJHOKpPAaTHO. TO  TO3BOJISIET OpPraHW30BaTh  OBJIAJICHUE
T€OMETPUYECKUMU MOHATUSAMH U HaBBIKAMH TOCIEAOBATENHFHO U MOCTYIATEIBHO, C
COOJI0/IEHNEM TIPUHIIUIIA TIPEEMCTBEHHOCTH, @ HOBbIE 3HAHMS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPHUYECKHUX MPEJCTaBICHUN 00YJarONINXCsl, PACIIUPSSL U YIITyOJIss
e€, o0pa3ys MpOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexon kK H3y4EHUIO T€OMETPUN HA YTITYOJIEHHOM YPOBHE MTO3BOJISIET:

co3gath ycmoBus qns  auddepeHnmanuu  00ydeHHUs,  MOCTPOCHUS
WHIUBUIYAbHBIX ~ 00pa3oBaTEIbHBIX IMporpamMMm, oOOecneunuTh yriayOn€HHOe
M3y4YeHHE TEOMETPHH KaK COCTaBJISIoNIEH yaeOHoro npenmera «MaTteMmaTukay;

MOJITOTOBUTHh OOYYAIOMUXCS K TMPOJODKCHUIO HM3YYCHHS MaTEeMaTHKHA C
yaéToM BBIOOpa Oymymied mpodeccuun, obecrnieunmBas IMPEEMCTBEHHOCTh MEXKITY
o0muM u podeccCuoHaTBHBIM 00pa30BaAHUEM.

Ha wu3yuenue yueOHOro kypca «l'eomeTpusi» Ha yriyOJIEHHOM YpOBHE
orBogutcs 204 gaca: B 10 ximacce — 102 gaca (3 gaca B Heneno), B 11 kmacce — 102
yaca (3 yaca B HEJIeJIO0).



COAEPKXAHUE OBYUYEHUA
10 KVIACC

IIpsiMble ¥ NJIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE ~ TOHATHS  cTepeoMeTpuu. Touka, TmpsiMas, IUIOCKOCTh,
npoctpaHcTBO. [loHsiTHE 00 aKCMOMAaTUYECKOM TIOCTPOEHUU CTEPEOMETPHH:
AKCHOMBI CTEPEOMETPUHU U CIAEACTBUS U3 HUX.

B3aumHoe pacnonoxkeHue NpsAMbIX B MPOCTPAHCTBE: IepeceKarouiuecs,
napajulesibHble M CKpelluBaromuecs: mnpsMble. [Ipu3Hakum CKpemmBaroumxcs
npsiMbIX. [lapaniaenbHOCTh NPSIMBIX U MJIOCKOCTEH B MPOCTPAHCTBE: MapaljieabHbIe
OpsIMbIE€ B POCTPAHCTBE, MAPATUICILHOCTh TPEX MPSAMBIX, MapaNIETbHOCTh MPAMON
u 1iockoctu. [lapamnenbHoe M UEHTPAJbHOE MPOEKTUPOBAHME, H300paKeHUe
¢uryp. OcCHOBHbBIE CBOMCTBa MapauIeNbHOIO MpoeKkTUpoBanus. M3o0paxenue
¢duryp B mapajuieqbHON MPOEKIUU. YTJbl C COHAMPABICHHBIMU CTOPOHAMHU, YTOJI
MEX1y MPSMBIMU B MpocTpaHcTBe. [lapanienbHOCTh MIIOCKOCTEH: mapaieiabHble
IUIOCKOCTH, CBOMCTBa napayieIbHbIX TUIOCKOCTEH. [Ipocreiimue
OPOCTPAHCTBEHHbIE (PUTYpbl Ha IUIOCKOCTH: TETpaj’ap, Napaulesienuie],
IOCTPOEHUE CEUEHUI.

[leprieHAMKYIAPHOCTD MPSIMON U IIOCKOCTU: MEPHEHANUKYISIPHBIE NPSIMBIE B
IOPOCTPAHCTBE, MpsSIMbIE TMapajljielibHble W MEPHEHIUKYISIPHbIE K IUIOCKOCTH,
IOpU3HAK NEPIEeHANKYJIIPHOCTH NPSIMOM M IIJIOCKOCTH, TEOpeMa O MpsMOH

NEPIEeHIUKYISPHOM TJIOCKOCTH. OproroHanpHOe POEKTHUPOBAHUE.
[lepnieHAMKYNISAp ¥ HAKIOHHBIC: PACCTOSTHUE OT TOYKU JI0 TUIOCKOCTH, PACCTOSIHUE
OT TpsIMOM 7O  TUIOCKOCTH,  TPOEKIUs  (QUIyppl HA  IUIOCKOCTb.

[leprieHAUKYISIPHOCTD  IUIOCKOCTEM: NPU3HAK  NEPHEHIUKYISIPHOCTA  JBYX
mIockocTen. Teopema 0 TpEX MEPIECHAUKYIISAPAX.

Yriael B MPOCTPAHCTBE: YroJl MEXAY IPSAMOM MU IUIOCKOCTBIO, JBYTDAaHHBIN
YIOJI, JINHEWHBIM yTOJl ABYTPAHHOIO yriia. TpEXTpaHHBI U MHOTOI'PAHHBIE YTJIbIL.
CBoiicTBa IUIOCKMX YIVIOB MHOrorpaHHoro yria. CBoilcTBa IUIOCKUX U
JBYIPaHHBIX YIJIOB TPEXTPAHHOIO yrua. TeopeMbl KOCUMHYCOB M CHUHYCOB JUIA
TPEXTPAHHOTO yIJIa.

MHororpaHHUKH

Buael MHOrorpaHHukoB, pa3BEpTKa MHOrorpaHHuka. lIpusma: n-yronpHas
mpu3Ma, psiMasi ¥ HaKJIOHHAs TTPU3MBbI, OOKOBasi M MOJHAS TTOBEPXHOCTH MPU3MBI.
[Tapamnenenunen, nOpsAMOYIrOJIBHBIM — MHapajulesenuIe]; W €ro  CBOMCTBA.
Kparuaiimiue mnyTd Ha TOBEpXHOCTH MHOrorpaHHuka. Teopema OJiinepa.
[IpoctpanctBennas teopema Iludaropa. Ilupamupma: n-yroibHas mnHupaMuaa,
npaBUiibHasE W yceu€HHas nupamuabl. CBoilcTBa péOep M OOKOBBIX TIpaHei
MpaBWIbHOM nupamMuibl. [IpaBuibHBIE MHOTOTPAHHUKH: IMPAaBUJIbHAS IPU3MA U



[IpaBWIbHAs IHUpaMUIa, [paBWIbHAsg TPEYrojabHAas NUPAMUIA W I[PABUIIBHBIN
TeTpa’ap, KkyO. IlpencraBieHne o NOpaBWIBHBIX MHOTOIPAaHHHUKAaX: OKTajJp,
JNOAEKadAp U UKOCAdIP.

Bbluncienne 31€eMEHTOB MHOTOIPAHHMKOB: pEOpa, [MaroHaid, YIJIbL.
[Inomaas OOKOBOM MOBEPXHOCTM U TOJIHOM MOBEPXHOCTH MPSAMON MPHU3MBI,
IJIOAJAb OCHOBaHUW, TeopeMa O OOKOBOM MOBEPXHOCTH NPSIMOU MPU3MBI.
[Inomaas OOKOBOM MOBEPXHOCTH UM TMOBEPXHOCTH MPaBWJIBHOW MUpaMUIbI,
Teopema O IUIOLIAAN YCEUEHHOU MTUPAMU/IBI.

CummeTpuss B NOPOCTPAHCTBE. DJIEMEHTBl CHUMMETPUM  INPABHIIBHBIX
MHOTOTrpaHHUKOB. CUMMETpus B TMpPAaBWIBHOM MHOIOTPAaHHUKE: CUMMETPUS
napajulesienuneaa, CUMMETPUS IPAaBWIBHBIX IIPU3M, CUMMETPUs IPABUIBHOU
IAPAMHUJIBIL.

BeKkTophI M KOOPAMHATHI B IPOCTPAHCTBE

[ToHATHA: BEKTOp B MNPOCTPAHCTBE, HYJIEBOM BEKTOP, JIMHA HEHYJIEBOIO
BEKTOpa, BEKTOPHl KOJUIMHEApHbIC, COHAIIPABJIICHHbIE W MPOTHUBOIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PaBEHCTBO BEKTOPOB. JIeHCTBUS ¢ BEKTOpAMU: CIIOKEHUE
Y BBIUMTAaHUE BEKTOPOB, CYMMa HECKOJIbBKMX BEKTOPOB, YMHOKEHUE BEKTOpA Ha
yucio. CBOWCTBA CIOXKEHUsI BEKTOpOB. CBOWMCTBA YMHOKEHHUSI BEKTOpPA HA YHUCJIO.
IlonsTe KOMIUTIaHAapHBIE BEKTOPBI. IIpU3HAK KOMILIAHAPHOCTU TPEX BEKTOPOB.
IIpaBuiio mapatenenunena. Teopema O pas3IoKEHUM BEKTOpa II0 TpEM
HEKOMIUIAHApHBIM  BeKTOopaM. [IpAmoyrosbHas  cucrema  KOOpAMHAT B
npoctpadcTBe. Koopaunatel BekTopa. CBsI3pb MeXAy KOOpAMHAaTaMU BEKTOpa M
KOOpAMHATaMU TOYEK. YTON Mexay BekTopamu. CKalsipHOE IPOU3BEIACHUE
BEKTOPOB.

11 KIIACC

TeJsia Bpamenust

[loHATHA: WWIMHAPUYECKAsT TOBEPXHOCTh, KOHHYECKAas TIOBEPXHOCTH,
chepuueckass TOBEpXHOCTh, oOOpasyionue ToBepxHocTel. Tema BpalmieHwus:
WINHAP, KOHYC, YCEUYE€HHBIA KOHYC, cdepa, map. BzammHoe pacmoioxeHue
chepsl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3obOpaxenue Ten
BpalleHusl Ha TIockocTu. Pa3BépTka munuuapa u koHyca. Cummerpus chepsl u
mapa.

O0béMm. OcHoOBHBIE CcBoOWcTBAa 00BEMOB Ten. Teopema 00 00bEME
MPSIMOYTOJIFHOTO Tapajuienenurena u cieAcTBus u3 He€. O0bEM mpsMoil u
HAKJIOHHOW TPU3MBI, IMIIMHIPA, TUPaMHUIbl 1 KoHyca. O0BEM mapa M mapoBOTO
CErMeHTA.

KoMOuHanuy Tenm BpamieHuss ¥ MHOTOTpaHHUKOB. [Ipu3ma, BmmcaHHas B
MWINHAD, ONHCAHHAs OKOJOo mnwiuHApa. llepecedenne cdepsl u Tmapa ¢
miockocThio. Kacanme mapa u chepsl miockocTeio. [loHSTHE MHOTOTpaHHHKA,



ONMHMCAHHOTO OKOJO c(epbl, cdepbl, BIUCAHHON B MHOTOIPAaHHUK WA TEJO
BpAICHMUS.

[Tnomans MOBEPXHOCTH LUIUHIpA, KOHYyca, miomanas chepbl U e€ vacteil.
[logobue B mpoctpancTBe. OTHOIIEHHE OOBEMOB, IUIONIAACH IMOBEPXHOCTEH
nonoOHeIx Quryp. IlpeoOpazoBanue mnonobusi, romorerus. Pemienue 3amay Ha
IJIOCKOCTHU € UCIOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnit MHOTOTPaHHUKOB U TEJI BpaIlleHUs: CEUCHUS IIINHIPA
(mapayiieIbHO YW MEPHEeHANKYJSIPHO OCH), CEUEeHHS KOHyca (mapasuielbHbIe
OCHOBAaHUIO U TIPOXOJSAIIME Yepe3 BEPIIUHY), CEYEHUS I111apa, METOAbl TOCTPOCHHUS
CEUYECHMI: METOJ CJIeIOB, METOJ] BHYTPEHHEr0 MPOEKTUPOBAHUS, METOJ] IepeHoca
CEKYILEH MIOCKOCTH.

BexTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

Bektopel B mpocTtpanctBe. Omepauuud Haj BeKkTopamH. BektopHoe
yMHOXeHUE BEKTOpoB. CBOWMCTBA BEKTOPHOTO YyMHOXEHUs. [IpsimoyronbHas
cucTemMa KoopJuHat B npoctpancTBe. Koopaunarel Bexkropa. Pa3noxkeHnue Bekropa
no 0Oazucy. KoopIWHATHO-BEKTOPHBIM METOJ MPU PEHICHUHW TEOMETPHUUYECCKUX
3asay.

J{BMKeHMsI B IPOCTPAHCTBE

JBuxenus: npoctpancTBa. OtoOpaskeHus. [[BMKeHUS U paBeHCTBO (UTYP.
OO6mue cBoicTBa JBWXKEHHH. Buabl NBW)KEHUHN: TapauieNbHBIA TEpPEeHOC,
[IEHTpajbHAsl CHUMMETpHS, 3€pKajbHas CUMMETpPHs, IMOBOPOT BOKPYT MPSIMOM.
[Ipeobpazosanus nomodus. [Ipssmas u chepa Ditnepa.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMSA YYEBHOI'O KYPCA
«TEOMETPUSl» (YIJIYBJEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

1) rpakaaHcKoe BOCTIMTAHHUE:

c(hOpPMHUPOBAHHOCTH TPAYKIAHCKOHN MMO3HUIIMKM 00YYAFOIIETOCsS KaK aKTHBHOTO U
OTBETCTBEHHOTO  4JE€HAa  POCCUHCKOro  0oOIlecTBa,  MPEACTABICHHUE O
MaTEMaTUYECKUX OCHOBaX (DYHKIIMOHMPOBAHUS PA3JMUYHBIX CTPYKTYp, SIBICHHM,
NpoIeAyp TPaKTaHCKOTO oOOIIecTBa (BBIOOPHI, ONPOCH M JIPYroe), yMCHHE
B3aMIMOJICHCTBOBATh C COIHMAJIBHBIMH HMHCTUTYTaMH B COOTBETCTBHM C UX
(GYHKIIUSAMH U Ha3HAYCHHUEM;

2) NaTPHOTHYECKOE BOCITUTAHME:

c(hOpPMHPOBAHHOCTh POCCHUHCKOHN TpakIaHCKOW HMIECHTUYHOCTH, YBOKCHHS K
NPOIUIOMY M HACTOSIIEMY POCCUHCKOW MaTeMaTHKH, IICHHOCTHOE OTHOIICHHUE K
JOCTHKEHUSM POCCUUCKMX MaTEMATHKOB M POCCHICKOW MaTEMaTHYCCKOM IITKOJIBI,
UCIIOJIb30BAaHUE 3THX JOCTMDKCHHH B JAPYrHX HayKax, TEXHOJIOTHAX, cdepax
HYKOHOMMKH;

3) IyXOBHO-HPABCTBEHHOE BOCIUTAHUE:

OCO3HAHME JTYXOBHBIX IIEHHOCTEH pOCCHUHCKOro Hapoaa, cOPMUPOBAHHOCTD
HPABCTBEHHOTO CO3HAHUS, ATUYECKOTO TOBEJCHHMS, CBS3aHHOTO C MPAKTUYECKUM
NPUMEHEHUEM JIOCTM)KEHUM HAayKM U JeATeIbHOCThIO YYEHOr0o, OCO3HAHUE
JUYHOTO BKJIA/Ia B MOCTPOCHUE YCTOMYMBOTO OyAyIIETro;

4) acTeTHYeCKOe BOCIIUTAHHE:

ACTETHUYECKOE OTHOIICHHWE K MHUPY, BKJIIOYAsh 3CTETUKY MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3aj1ay, PEIICHUH, pacCyXJACHUH, BOCIIPUUMYHBOCTD
K MaTeMaTUYECKUM aCTIEKTaM Pa3JIMYHbIX BUIOB UCKYCCTBA;

5) pu3nyeckoe BocnuTaHHE:

chOpPMHPOBAHHOCTh yYMEHHS TMPHUMEHSATh MaTeMaTUYeCKUe 3HAHUS B
WHTEpEcax 3J0pOBOro M 6€30macHOro oopas3a KU3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 3J0pOBbIO (3I0POBOE THTAaHHE, COATAHCUPOBAHHBIN PEKUM 3aHIATHH U
OTIbIXa, peryisipHas (GU3nvecKass aKTUBHOCTH), PU3NUYECKOE COBEPIICHCTBOBAHUE
MIPY 3aHATUSAX CIOPTUBHO-0370POBUTEITHHON JIEATETLHOCTHIO;

6) Tpy10BO€E BoCIMTAHHUE:

TOTOBHOCTh K TpPYIdy, OCO3HaHWE IIEHHOCTH TPYAOTIOOUs, HHTEpeC K
paznmuuHbIM  chepaM  MPOPECCHOHATBHON  JEATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW H €€ MPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBIH BBIOOD
Oynymeld mpodeccnrn W pPeaTn30BBIBATH COOCTBEHHBIC JKU3HCHHBIC IUIAHBI,
TOTOBHOCTh M CIIOCOOHOCTH K  MaTeMaTHYeCKoMy  OOpa3oBaHUIO |



caMoO0pPa30BaHUIO HA MPOTHKCHHH BCEH JKM3HHM, TOTOBHOCTH K AaKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKHUX 324 MAaTEMATHIECKON HAITPABICHHOCTH,

7) 3KOJIOrM4ecKoe BOCIIMTAHHIE:

C(OPMHPOBAHHOCTh  AKOJOTHYECKOH KyIbTYphl, ITOHUMAHHE BIIHSHUSI
COITHATbHO-D)KOHOMHUYECKUX TPOIIECCOB Ha COCTOSHUE IMPUPOIHON M COMUAIBbHOM
CpeJibl, OCO3HAHUE TJI00ATBHOTO XapakTepa IKOJOTHISCKUX MPOOJIEM, OpUCHTAIHS
Ha MPUMEHCHHE MAaTeMaTWYeCKMX 3HAHMH Ui pElICHHs 3aaad B 00JacTh
OKpYJKaloIleld Cpeapl, IUIAHUPOBAHHME ITOCTYIIKOB M OIEHKA HX BO3MOKHBIX
TIOCJIC/ICTBHIA JIJIS1 OKPY’KAIOIIEH CPEJIbI;

8) HeHHOCTH HAYYHOI'0 IO3HAHNS

c(OPMHPOBAHHOCTE MHPOBO33PEHHUS, COOTBETCTBYIOMIETO COBPEMEHHOMY
YPOBHIO  pa3BHTUS HAyKM M  OOINECTBEHHOM  NPAKTUKH, IOHHMaHHE
MaTeMaTHYECKOW HAyKM Kak c(epbl YeI0BEYECKON AeSTeIbHOCTH, DTalloB €€
pasBUTHS W 3HAYAMOCTH JUIS Pa3BUTHS [MBUIM3ALNAH, OBJIAICHHE S3BIKOM
MaTeMaTHKH M MAaTEMaTHYeCKOH KyJIbTypOoll Kak CPEICTBOM IIO3HAHHS MUPA,
TOTOBHOCTH OCYIIECTBJISATh INPOEKTHYI0 H HCCIEHOBATEIbCKYIO JIEATEILHOCTD
HHIABUIYaAILHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBbIC YHUBEPCAJIbHbIE YUeOHbIE 1eiicTBUS

ba3oBble Jornueckue AeMcTBUA:

BBISIBIIATH U XAPAaKTEPU30BaTh CYIIECTBEHHBIE IMPU3HAKM MATEMaTUYECKHUX
OOBEKTOB, TIOHATHUM, OTHOLICHUH MEXIy TMOHATUAMH, (HOPMYITUPOBATH
OTIpEeJICIICHHs] TIOHATUM, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHUSA JIJIsi 0000IIEHNS U CPAaBHEHUS, KPUTEPHUH MPOBOJAMMOTO aHAIN3A;

BOCIPUHMMATh,  (OPMYJIUPOBATH U  MPeoOpa3OBBIBATH  CYXKICHUSA:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, €IMHUYHBIC, YACTHBIC U 00IIIHE, YCIOBHBIC,

BBISIBJIATH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSA3U U MPOTHBOPEUHUS
B (akrTax, JaHHBIX, HAONIOJCHUSIX U YTBEPXKICHUSX, Tpejaratb KpUTEPUH IS
BBISIBJICHHS 3aKOHOMEPHOCTEW U IPOTUBOPEUYN;

JenaTh BBIBOJIBI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, AEAYKTUBHBIX H
MHIYKTUBHBIX YMO3AKIIOUECHUH, YMO3aKIIOUEHUH 10 aHAJIOTUH;

POBOJIUTH CAMOCTOSITENIBHO J10KA3aTeNIbCTBA MAaTEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOTO), BHICTPAUBATh ApPryMEHTAIMIO, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BBIBOJIBI;

BbIOMpaTh cmoco0 pemeHuss y4eOHOW 3amadnd  (CpaBHUBATH HECKOJIBKO
BAPDUAHTOB  PEILICHUS, BbHIOMpaTh Haubojee MOAXOMAIMA C  y4E€ToM
CaMOCTOSITEJIbHO BBIJICJICHHBIX KPUTEPUEB).

Bba3oBble ncciienoBaTebCcKue A1eiCTBUA:



UCII0JIb30BaTh BOIPOCHl KakK MCCIEI0BATEIbCKUNA HHCTPYMEHT IO3HAHMS,
(GopMynupoBaTh  BOOPOCH,  (QUKCHUPYIOIIME  MPOTUBOpEUHE,  Mpodiemy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOpMHUpPOBATH TUIOTE3Yy, APIYMEHTHUPOBATH
CBOIO MTO3ULIMIO, MHEHHE;

IPOBOAUTH CAMOCTOATENBHO CIUIAHUPOBAHHBIN AIKCIIEPUMEHT, UCCIIEI0BAHUE
M0 YCTAaHOBJIEHUIO OCOOEHHOCTEN MaTeMaTHUYecKOro 00beKTa, SBJICHU, IpoLecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSIMH, IPOLECCAMU;

CaMOCTOSITEILHO (HOPMYJIMPOBATH OOOOIIEHUS W BBIBOJABI MO pe3yjbTaTaMm
OpOBENEHHOTO  HAOIOJIEHUS,  MCCIENOBaHUSA, OLEHUBATh  JOCTOBEPHOCTh
MOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000ILICHHMIA;

IPOrHO3UPOBATH BO3MOXKHOE PAa3BUTHE IIPOIIECCa, a TaKKe BbBIABUTAThH
IPENOJIOKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBHUSX.

Pab6ora ¢ undopmanmeii:

BBISBJIATH AePUIUTH MHDOpPMAIMKU, TAHHBIX, HEOOXOAUMBIX NJIsi OTBETa HA
BOMPOC U JJIs1 PEIICHUS 3a]1a4H;

BbIOMpaTh MH(GOPMAIIMIO U3 UCTOYHUKOB PAa3IMYHbIX TUIIOB, aHATU3UPOBATH,
CUCTEMATU3UPOBaTh W HMHTEPIPETUPOBATH MHPOPMALMIO PA3IUYHBIX BHUJIOB H
dbopm npecTaBICHU;

CTPYKTYpPHpPOBaTh MH(POpPMALIMIO, TPEJCTABIATh €€ B Pa3IMYHBIX (PopMmax,
WLUTIOCTPUPOBATH TpadUyECKU;

OLICHUBATh HaAEKHOCTD uHbOpMAITIH 1o CaMOCTOSITEIILHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHHMBeEpPCAJIbHbIE yUeOHbIe TelCTBUSA

OO01menue:

BOCIIPUHUMATH U ()OPMYJIUPOBATH CYKJICHUS B COOTBETCTBUH C YCIOBHIMHU H
HEeIIMHA OOIIEHUS, SCHO, TOYHO, I'PAMOTHO BBIpa)KaThb CBOIO TOYKY 3pEHUS B
YCTHBIX M THCBMEHHBIX TEKCTaX, JaBaTh IMOSCHEHHUS MO XOAY PCIICHHS 3aJadH,
KOMMEHTHPOBATH MOJIYUYCHHBIN Pe3yJbTarT;

B XOJIe¢ OOCYXXJICHHsI 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCY>KIaeMOM TEMBI,
nmpoOJieMbl, pelracMoi 3ajadyd, BBICKA3bIBaTh HJCH, HAICJICHHBIC Ha TIOHMCK
pEIIeHUs, COTMOCTABISATh CBOM CYXKJICHHUS C CYXICHUSIMH APYTUX YYaCTHHKOB
nyajaora, oOHapy)KMBAaTh Pa3IMYMEe W CXOJCTBO IMO3UIIMNA, B KOPPEKTHOU (dopme
dbopMyITHpPOBATh Pa3HOTIACHS, CBOM BO3PAKCHHUSI;

MPEJICTABIATh PE3YJAbTAaThl PEIICHUS 3aJaud, SKCIIEPUMEHTA, UCCIIeI0BaHus,
MPOEKTa, CaMOCTOSITEIBLHO BBIOMpATh (OpMAT BBICTYIUICHHS C YYE€TOM 3aaad
MpEe3eHTAIIMU U OCOOEHHOCTEH ayIuTOPHUH.

PerHﬂTHBHbIe YHHUBEPCAJIbHBIC y‘leﬁHble HeﬁCTBHH
CaMoopraHnsaunﬂ:



COCTaBJISITh IJIaH, aJTOPUTM pElIeHUs 3aJa4u, BBIOUPATh CIIOCOO PEIICHHUS C
y4ETOM MMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATH
1 KOPPEKTUPOBATh BApUAHTHI PELIEHUH C YYETOM HOBOM MH(OpMAIIIH.

CaMOKOHTPOJIb, SMOLMOHAIBHBIN HHTEJJIEKT:

BJIAJI€Th  HABBIKAMHU  TIO3HABATEIBLHOM  pediekcuM  Kak  OCO3HAHUS
COBEpIIAEMbIX JACHCTBUM U MBICTUTEIBHBIX MPOIECCOB, UX PE3YyJbTATOB, BIAJETh
criocobamMu CaMOIIPOBEPKU, CaMOKOHTPOJISI Mpollecca W pe3yibTaTa perieHus
MaTeMaTHYEeCKOM 3a7a4u;

NpEeABUIETh TPYAHOCTH, KOTOPHIE MOTYT BOSHUKHYTh NIPHU PEIICHUU 3a/1auH,
BHOCUTb KOPPEKTHUBHI B JIEATEIILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX,
HaWJIEHHBIX OIIUOOK, BBISIBICHHBIX TPYAHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJibTaTa IEJIU U YCIOBUSIM, OOBSCHITH TPUUUHBI
JOCTHXKEHUSI WJIM HEJOCTHXKEHUSI Pe3yJbTaTOB ACSATEILHOCTH, HAXOAUThH OIIUOKY,
J1aBaTh OLICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHasI 1eITEJIbHOCTD:

MOHUMATh U HCMOJB30BaTh MPEUMYIIECTBA KOMAHJIHOW W WHAWBUIYAIbHOM
paboThl MpU pelIeHHH Y4YeOHBIX 3a7ay, MPUHUMATh II€lb COBMECTHOMU
JEATEeNIbHOCTH, TIJIAHUPOBATh OPraHU3AIMI0 COBMECTHON paboOThHI, pacrpeieisaTh
BUIBl PabOT, JIOroBapuBaThCs, OOCYXXKIAaTh TMpollecC W pe3yibTaT padoThI,
0000111aTh MHEHUS HECKOJIBKUX JIFOJIEH;

y4acTBOBATh B T'PYIIOBBIX (opMax paboThl (0OCYykJIeHHS, OOMEH MHEHUH,
«MO3TOBbI€ IITYpPMBI» W HWHBIE), BBIMIOJHATH CBOIO 4YacTh pabOThl U
KOOPIMHUPOBATh CBOM JACHCTBUS C JPYTMMH YJIE€HAMH KOMAaH[Ibl, OLICHUBATh
KayeCTBO CBOETO BKJIa/Ja B OOIIMIA MPOAYKT MO KPUTEPHUSM, CHOPMYIUPOBAHHBIM
Y4aCTHUKAMU B3aUMOJECHCTBHUS.

INPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kiaacca o0yyaromuics Hay9uTCs:

e CBOOOJIHO OIEPUPOBATH OCHOBHBIMU TOHSTHSIMU CTEPEOMETPUU TIPH
pEIIeHNUH 337249 U MTPOBEICHUH MAaTEeMAaTUYECKUX PACCYXKIACHUH;

e TMPUMEHATH AKCHOMBI CTEPEOMETPUM WU CICACTBUS U3 HUX MPU PEIICHUH
T€OMETPUIECKUX 3a/1a4;

e KIAacCU(PUIMPOBATH B3aMMHOE PACTIOJIOKECHHE MPSMBIX B TPOCTPAHCTRBE,
TUTOCKOCTEH B TPOCTPAHCTBE, MPSIMBIX U TUIOCKOCTEH B MTPOCTPAHCTBE;

e CBOOOJIHO OINEpPUPOBATh TIOHATHSIMHU, CBS3aHHBIMH C YIJIAMH B
IPOCTPAHCTBE: MEXIY MPSIMBIMH B TPOCTPAHCTBE, MEXAY MNPIMOA U
TUIOCKOCTHIO;

e CBOOOJIHO OTIEPUPOBATH MOHATUSIMHU, CBI3aHHBIMH C MHOTOT PAaHHUKAMU;



e CBOOOJIHO pacno3HaBaTh OCHOBHBIE BHJbl MHOTOI'PAaHHUKOB (MpuU3Ma,
nupamua, NpsMOYTOJIbHBIN Napajiesenunen, Kyo);

e Kiaccu(UIMPOBaTH  MHOTOTPAHHMKH,  BbIOMpas  OCHOBaHUS  JUIs
KJIacCu(pUKaluu;

e CBOOOJHO OMNEpUPOBATH TOHATUSIMHU, CBSI3aHHBIMM C  CEUEHUEM
MHOTOI'PaHHUKOB IJIOCKOCTBIO;

e BBINOJHSATH napajuieabHoe, LEHTPAJIbHOE u OpPTOTrOHANIBHOE
MPOCKTUPOBAHUE (PUTYP HA IUIOCKOCTb, BBINOJIHATH M300pakeHus Quryp
Ha TUIOCKOCTH;

e CTPOUTH CEUCHHS MHOTOTPAHHHUKOB Pa3TMYHBIMH METOJAMU, BBIMOJIHATH
(BBIHOCHBIC) IJIOCKHE YEPTEKH U3 PUCYHKOB MPOCTHIX O0BEMHBIX (HUTYD:
BUJI CBEPXY, COOKY, CHHU3Y;

e BBIUMCIATH IUIONMIAJM  TOBEPXHOCTEH  MHOTOIPaHHUKOB  (TIpu3Ma,
MUPaMHIa), TEOMETPUUECKUX TeJl C IpUMEHEHUEM (HOpMYIT;

e CBOOOJHO ONEPUPOBATH MOHATUSIMU: CAMMETPUSI B TIPOCTPAHCTBE, IIEHTD,
OCb W TIUIOCKOCTh CHUMMETpPHUHU, IIEHTP, OCb U IUIOCKOCTh CHUMMETPUU
durypsr;

e CBOOOJTHO ONEPUPOBATH IMOHATHUSIMU, COOTBETCTBYIOIIUMH BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINIOJIHATH JACHCTBUS HAJl BEKTOPAMU;

e pemaTh 3aJadyd Ha JOKA3aTeNbCTBO MAaTeMaTHYECKUX OTHOLIEHUH W
HaXO0XJICHUE T€OMETPUYECKUX BEIMYMH, MPUMEHSSI W3BECTHBIE METObI
IpU PEIICHUH MAaTeMaTUYECKUX 3a71a4 MOBBIIIEHHOTO U BBICOKOT'O YPOBHS
CJIOHOCTH;

e TMPHUMEHATH MPOCTEHIIME TPOTPaMMHBIE CPEACTBA H  BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CHCTEMBI IIPH PEUICHUU CTEPEOMETPUUYECKUX 3a]1aY;

e W3BJICKaTh, MPEOOPa30BbIBATH M HWHTEPIPETUPOBATH HHGOPMAIMIO O
POCTPAHCTBEHHBIX T'E€OMETPUYECKUX (Urypax, TNPeICTaBICHHYIO Ha
YepTekax U pUCyHKaX;

e TMPUMEHSATH IIOJYYEHHbIE 3HAHUS HA TMPAKTUKE: CpPaBHUBATH W
aHAJM3UPOBATH PEalbHbIE CUTyallMH, NPUMEHATh U3YUYEHHBIC MOHATHUS B
nmporecce TMOMCKa  PEIIeHHs MaTeMaTH4eckd  CchOpMYTUPOBAHHOU
npoOJIeMBbl, MOJEITUPOBATh pEANbHBIC CUTYallMH Ha S3BIKE TEOMETPHH,
UCCJIE0BaTh MOCTPOCHHBIE MOJIETU C UCIOJIB30BAHHEM T'€OMETPUUECKUX
MOHSTHA W TEOpeM, ammaparta aareOpbl, pemarh MpaKTUYeCKHue 3aadd,
CBSI3aHHBIE C HAXO0XK/ICHHEM T€OMETPUUECKUX BEJIUYUH;

e HMETh MPEJCTaBICHUS 00 OCHOBHBIX 3Tamax pPa3BUTUS F€OMETPUU Kak
COCTaBHOM 4yacTu (pyHJIaMeHTa Pa3BUTHS TEXHOJIOTHIA.

K xonny 11 kiacca oOyuaromuiicss Hay4YuTcst:



CBOOOJTHO OINEPUPOBATH MOHATUAMH, CBSI3AHHBIMU C UWIMHAPUYECKOM,
KOHMYECKOM U c(hepuyecKodl NOBEPXHOCTSIMHU, OOBIACHITH CIOCOOBI
MOJIy4YEHHUS;

OTIEPUPOBATH MOHATUSMHU, CBSI3aHHBIMU C TEJIaMU BpAIICHUS: LIWJIUH]IPOM,
KOHYCOM, chepoit u mapom;

pacno3HaBaTh Tejla BpalleHus (LWIMHApP, KOHYC, cepa W 1map) u
OOBSACHATH CIIOCOOBI OJYYEHUSI TEJ BPALCHHUS;

KJIacCU(UIUPOBATH B3AUMHOE PACTIONOKEHUE C(HEPhl U MIIOCKOCTH;
BBIYKCIISITh BEJIMYUHBI DJIEMEHTOB MHOTOTPAHHMKOB WM TEJ BpalleHUs,
O00BEMBI U TUIOMIAIM TOBEPXHOCTEH MHOTOTPAaHHUKOB M TEJ BpallleHMS,
reOMETPUYECKUX Tell C TPUMEHEHUEM (HOPMYT;

CBOOOJIHO OINEPUPOBATH MOHATUSIMH, CBS3AHHBIMU C KOMOWHALUAMH Tell
BpallleHHuss ¥ MHOTOTPaHHUKOB: MHOTOIDaHHUK, BIIMCAHHBIA B chepy u
ONMMCAaHHBIA OKOJIO cephl, chepa, BOUCAHHAS B MHOTOTPAHHUK WUJIU TEJO
BpalllCHUs;

BBIUUCISITh COOTHOIIEHUSI MEX/1Y IJIOMIAIMUA TIOBEPXHOCTEN U 00bEMaMu
I10JTOOHBIX TEI;

U300pakaTh H3ydaemble (QUTYPHI, BBINOJIHATH (BBIHOCHBIC) TIUIOCKHE
YepTEXKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BHI CBEPXY, COOKY,
CHU3Y, CTPOUTh CEYEHHUS TEJl BPAILCHHUS;

U3BJIEKaTh, WHTEPIPETUPOBATH U MpeoOpa3oBbIBaTh HH(OpMAIUIO O
NPOCTPAHCTBEHHBIX TE€OMETPUUECKHX (Urypax, MpeACTaBICHHYIO Ha
YepTekax U pUCyHKax;

CBOOOTHO ONEPUPOBATH MOHITHEM BEKTOP B ITPOCTPAHCTBE;

BBIIIOJIHSITh ONIEPallK HaJl BEKTOPAMU;

3a/1aBaTh IUIOCKOCTh YPABHEHUEM B JIEKapPTOBOW CUCTEME KOOP/IUHAT;
pemaTh TEOMETPUUECKUE 33/1a4l HA BBIYMCIICHUE YIJIOB MEXAY MPSMBIMU
U IUIOCKOCTSIMH, BBIYMCIECHHUE PACCTOSIHUKM OT TOYKM [0 IUIOCKOCTH, B
L[€JI0OM, HA TPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METO/A TP PEIICHUH;
CBOOOJTHO OMEPHUPOBATH TOHATHSMHU, CBSI3AHHBIMA C JIBIDKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHUI;

BBITIONHATh M300paKEHUS MHOTOTPAHHMKOB W TeJI BpalICHHs TIPH
NapajuyieIbHOM  NEPEHOCE, LEHTPAJbHOM CHMMETPUH, 3€pKaJIbHOU
CUMMETPHH, IPU TIOBOPOTE BOKPYT MPsIMOM, peoOpa3oBaHus Mo00us;
CTPOUTH CEYEHUS MHOTOTPAHHUKOB M TEJ BpAILCHUS: CEUCHUS LIMIMHIpA
(mapanienbHO U NEPNEHANKYISIPHO OCH), CEUCHUS KOHYca (MapaijieiabHble
OCHOBaHHIO U MPOXOSALINE YepE3 BEPUINHY ), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOCHHUSI CEUEHUW: METOJ CIJIE0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYIIEH TIOCKOCTH;



JIOKa3bIBaTh TEOMETPUUYECKUE YTBEPKICHUS,

MPUMEHSITh TeoMeTpudeckre (HaKThl JJIsI PEHICHUS CTEPEOMETPUUECKUX
3a7a4, MPEAINONAralolluX HECKOJBKO IAaroB pELICHUs, €CIH YCIOBUS
MIPUMEHEHMUS 3a/1aHbl B SIBHOM U HESABHOU dopme;

pemarh 3aJa4d Ha JO0Ka3aTeIbCTBO MAaTEMAaTHUYECKUX OTHOLIEHUM U
HaXO0XJICHUE TEOMETPUYECKUX BEIIUUNH;

IIPUMEHATH MPOrPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMM YHUKAI[MOHHBIE
CHUCTEMBI IIPU PELICHUH CTEPEOMETPUUECKUX 3a]ad;

IPUMEHATh  IOJIYyYCHHbIE  3HAaHUS  HA  IPAKTUKE:  CPaBHUBATb,
AHAIM3UPOBATH U OLICHUBATH PEAIBHBIE CUTYAllMH, IPUMEHATh U3yUYECHHbIC
MOHATUSI, TEOPEMBI, CBOMCTBA B  IIPOLECCE IIOUCKA  PEIICHUS
MaTreMaTH4ecKu  cPOopMyIUpPOBAaHHONW  MPOOJIEMBI,  MOJIETUPOBATH
peaIbHBIE CUTyallMM Ha S3bIKE TE€OMETPHUH, HCCIEN0BATH ITOCTPOCHHBIE
MOJIEJIM C HCIOJB30BAHUEM TE€OMETPUUECKUX TIOHATHA M TEOPEM,
ammaparta anreOpbl, peniaTh MNpPaKTUYECKHE 3a7add, CBS3aHHBIE C
HaXO0XJICHUEM I'€OMETPUUECKUX BEJIMYMH;

UMEThb TPEJCTABICHUS OO0 OCHOBHBIX ATallax pPa3BUTHS T€OMETPUU Kak
COCTaBHOM YacTu (pyHIaMEHTa Pa3BUTHS TEXHOJOTHIA.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KIIACC
Ne HanmeHoBaHMe pa3/ies1oB U TeM Komrecrso uacos DuieKTpoHHbIe (U poBHIE)
n/n NMPOrpamMMblI Bcero Konrposire o0pa3oBaTe/ibHbIE pecypchl
padoThI
1 BBenenue B crepeomeTpuio 23 1
2 B3anMHoe pacrionoxeHune nNpsMbIx B 6 1
MIPOCTPAHCTBE
3 [TapanienbHOCTb MPSIMBIX U IJIOCKOCTEH B 8 1
MIPOCTPAHCTBE
4 [eprieHAUKYIAPHOCTH TPSIMBIX U o5 5
IJTIOCKOCTEMN B MPOCTPAHCTBE
VYTBl 1 paccTOSTHUS 16 1
MHororpaHHUKH 7 1
BekTopsl B mpocTpaHCcTBE 12
8 HOBToPeHHe, 00o00111eH1e U ccTeMaTH3alus 5 1
3HAHUH
OBLIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 9




11 KJIACC

KosnyecTBo 4acoB
HaumeHoBaHue pa3iesioB U TeM JyiekTpoHHBbIE (LM(POBHIE)
Ne n/m KoHnTtposabHubie
NPorpaMmbI Bcero o0pa3oBaTte/ibHbIE pecypchl
padoThI
1 AHanuTn4eckas reOMeTpHst 15 1
5 [ToBTOpEHwUe, 0606meH1/fe u 15 1
CUCTEeMaTH3aIus 3HAHUH
3 O0BEM MHOTOTPAHHUKA 17
Tena Bparenus 24
5 [Tmommaam MOBEpXHOCTH U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JIBIKeHMS 5 1
7 [ToBTOpeHmE, 0000IICHNE 1 17 5
cUCTEMAaTU3aIys 3SHaHUI
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 9




IHOYPOYHOE INTAHUPOBAHHUE

10 KJIACC
KosmuecTBo yacos DJIeKTPOHHBbIE
Nen/m | Tema ypoka KourpoJbubie | IlpakTuyeckue Aata tupposLIe
Bcero u3yueHusi | oOpasoBaTejbHbIE
padoThI padoTbl pecypens

OcHOBHBIE NTpaBUiia U300paKEHUS HA 4.09 http://school.msu.ru
1 PHUCYHKE TIJIOCKOCTH, IMapauIeTbHBIX 1

MPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka

[TonsTHA CTEpEOMETPUN: TOUKA, IpAMas, 6.09 http://school.msu.ru

IJIOCKOCTh, TPOCTPAHCTBO. OCHOBHBIE
2 MpaBuUiia N300paKEHUSI HAa PUCYHKE 1

IIJIOCKOCTH, MAPaJUIEIbHBIX MPSAMBIX

(oTpe3KkoB), cepeIMHBI OTPE3Ka

[TonsTus: nepecekaronmecs MIOCKOCTH, 7.09 http://school.msu.ru
3 [epECEKaoIIMeECcs MpsAMasi U II0CKOCTb; 1

MOJIYIIPOCTPAHCTBO

[ToHsTHSA: IEpeceKarOIIMECs TIIOCKOCTH, 11.09 http://school.msu.ru
4 [epeceKaroImecs MpsiMas 1 MI0CKOCTh; 1

MOJIYIIPOCTPAHCTBO

MHororpaHHUKH, U300paKCHHE 13.09 http://school.msu.ru
5 MIPOCTEHIINX MTPOCTPAHCTBEHHBIX (PUTYD, 1

HECYIIECTBYIOIUX 00BHEKTOB

MHororpaHHuKH, U300paxkeHue 14.09 http://school.msu.ru
6 MPOCTEHUIINX IPOCTPAHCTBEHHBIX (PUTYD, 1

HECYIIECTBYIOIIUX 00BEKTOB
7 AKCHOMBI CTEpPEOMETPUH U TIEPBHIE 1 18.09 http://school.msu.ru
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CICACTBUA N3 HUX

AKCHOMBI CTEPEOMETPHUU U IIEPBHIE
CJIEJICTBMS U3 HUX

20.09

http://school.msu.ru

AKCHOMBI CTEpPEOMETPHUHU U IIEPBHIE
cieactBus u3 HUX. CriocoObl 3a1aHus
MPSIMBIX U IJIOCKOCTEMN B POCTPAHCTBE.
O0603HaueHus NPSMBIX U MJIOCKOCTEN

21.09

http://school.msu.ru

10

N300paxkenue ceueHnii nupamMuibl, Kyoa u
MIPU3MBI, KOTOPBIE TPOXOJIAT Yepe3 UX
pé6pa. N3obpaxenne nepecedeHust
MOJTy4EHHBIX INTOCKOCTEN. PackpammBanue
MTOCTPOCHHBIX CEUEHUN Pa3HBIMU LIBETAMU

25.09

http://school.msu.ru

11

N3obpaxenune ceueHnii mupaMu b, Kyoa u
MIPU3MBI, KOTOPBIE MMPOXOIAT Yepe3 ux
pé6pa. N3o0paxkeHune nepeceueHus
MOJIYYCHHBIX MNIOCKOCTEN. PackpamnBanne
MIOCTPOCHHBIX CEYEHUI Pa3HBIMU LIBETaMU

27.09

http://school.msu.ru

12

N3obpaxenune ceueHni mupaMu b, Kyoa u
MIPHU3MBI, KOTOPBIE TIPOXOJIAT Yepe3 UX
pé6pa. N3o0paxeHne nepeceueHus
MOJTyYCHHBIX TUIOCKOCTEH. PackpaiBanue
MOCTPOCHHBIX CCUCHHI PA3HBIMH I[BETAMH

28.09

http://school.msu.ru

13

N300paxenune cedyeHnit mupaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE TIPOXOJIAT Yepe3 UX
pEbpa. M3obpakeHue nepecedeHus
MOJTyYCHHBIX TUIOCKOCTEH. PackpaimBanue
MOCTPOCHHBIX CCUCHHI PA3HBIMHU IIBETAMH

2.10

http://school.msu.ru

14

Meton clieaoB I MOCTPOCHUMA CeUeHUl

3.10

http://school.msu.ru
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15

Mertoz ciesioB 1Sl IOCTPOCHUS CEUCHUI.
CaoiicTBa nnepeceyeHuil MpsIMbIX U
IIJIOCKOCTEN

5.10

http://school.msu.

16

Merton ciefioB 1isi IOCTPOCHUS CEUCHUI.
CBoiicTBa nepeceyeHui NpsiMbIX U
IIJIOCKOCTEN

9.10

http://school.msu.

17

[TocTpoenue ceuenuit B mupamuze, Kyoe mo
TpéM Toukam Ha péOpax. Co3manue
BBIHOCHBIX YEPTEKEH U 3aMHCh 1arOB
MTOCTPOCHUS

11.10

http://school.msu.

18

[TocTpoenwne ceueHuit B mupamMuse, Kyoe 1mo
TpéM Toukam Ha péopax. Co3manne
BBIHOCHBIX YEPTEKEN U 3alHCh IAarOB
MIOCTPOECHUS

12.10

http://school.msu.

19

[TocTpoenune ceueHuit B mupamuze, Kyoe mo
TpéM Toukam Ha péopax. Co3manue
BBIHOCHBIX YepTeKel U 3aIuCh 111aroB
MIOCTPOEHUS

16.10

http://school.msu.

20

[TocTpoenune ceueHuit B mupamuze, Kyoe mo
TpéM Toukam Ha p&bpax. Co3nanue
BBIHOCHBIX YEPTEXKEN U 3alHUCh IAarOB
MOCTPOCHUS

18.10

http://school.msu.

21

[ToBTOpenue mnanumerpun: Teopema o
IPONOPIHMOHANBHBIX 0Tpe3kax. [Tonobue
TPEYTOJIbHUKOB

19.10

http://school.msu.

22

[ToBTopenue mianumerpun: Teopema
Menenas. PacdeTsl B ceueHUIX HA
BBIHOCHBIX yepTexax. Mictopus pa3Butus
IUIAHUMETPUHU U CTEPEOMETPUHN

23.10

http://school.msu.
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23

KonTpoabHag padora "AKCHOMBI
p p
crepeomerpun. Ceuenus"

25.10

http://school.msu.ru

24

B3anMHOe€ pacnosnioxeHue NpsiMbIX B

npocTpancTse. CKpelrBaroIuecs npsiMble.

[Ipu3Haky CKpemMBarOIMIMXCS MPSAMBIX.
[TapamiensHbIe IPSIMBIE B TPOCTPAHCTBE

26.10

http://school.msu.ru

25

TeopeMa o0 CylecTBOBAHUU U
€IVMHCTBEHHOCTH MPSIMON MapajlIeIbHON
JAHHOM NPSIMOM, MPOXOAIIEHN Yepe3 TOUKY
MPOCTPAHCTBA U HE JIeKAIIEH Ha TAHHOU
npssMoi. Jlemma o nmepecedeHnn
MapajuIeIbHbIX MPSAMBIX II0CKOCTBIO

6.11

http://school.msu.ru

26

[TapannensHOCTH TpeX NpsAMBIX. Teopema o
TpEX mapaielbHbIX NpsAMbIX. Teopema o
CKPEILMBAIOIIUXCS MPSAMBIX

8.11

http://school.msu.ru

27

[TapanensHOE MPOSKTUPOBAHUE.
OCHOBHBIE CBOMCTBA MApALICIILHOTO
npoektupoBanus. M3o0paxeHne pazHbIX
(duryp B mapamuienbHON TPOSKIINH

13.09

http://school.msu.ru

28

LenTpanbHas npoekuus. Yrou ¢
COHAIIPABJIIEHHBIMU CTOPOHAMH. YTOJI
MEXKy MPSMBIMU

14.09

http://school.msu.ru

29

332[3‘11/1 Ha J0Ka3aTCJIbCTBO U
HCCICIOBAaHUC, CBA3AHHBIC C
PACIIOJIOKCHUEM MIPAMBIX B IIPOCTPAHCTBEC

9.11

http://school.msu.ru

30

[ToHATHA: mapaNIENBbHOCTD NIPSIMON U
IIJIOCKOCTH B IIpocTpaHcTBe. [IpusHak
[apaJuIeIbHOCTH MIPSIMOM U IUIOCKOCTH.
CpolicTBa napamuieabHOCTH NPSIMOM 1

13.11

http://school.msu.ru
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IIJIOCKOCTH

31

FeOMeTpI/I‘-IeCKI/Ie 3ala4u Ha BBIYUCIICHUC U
JI0Ka3aTeIbCTBO, CBSI3AHHBIC C
mapalJICJIbHOCTBIO IIPAMBIX U IIJIOCKOCTEH B
MIPOCTPAHCTBE

15.11

http://school.msu.ru

32

[TocTpoenune ceueHus:, MPOXOSIIEro Yepe3
JTAHHYIO TIPSIMYIO HA YePTEkKe U
MapajyIeabHOIO Apyrou npsamoi. Pacuér
OTHOILIEHUI

16.11

http://school.msu.ru

33

[TapannensHas poeKIus, MPUMEHEHHUE TS
MOCTPOCHHUSI CEYEHHM KyOa 1
napaenenumnena. CBoicTBa
napajuiesienune1a u mNpu3Msl

20.11

http://school.msu.ru

34

[TapannensHbie miockocTH. [IpusHaku
MapajyuiebHOCTH JBYX IMIIOCKOCTEH

22.11

http://school.msu.ru

35

TeopeMa o0 mapaJyIeTbHOCTH U
€IMHCTBEHHOCTH IJIOCKOCTH, MIPOXOISIIEi
4yepes TOUKY, He MPUHAIIeKAYI0 JAHHON
IJIOCKOCTH U CIIEACTBUS U3 HEE

23.11

http://school.msu.ru

36

CBolicTBa napauiesIbHbIX IIJIOCKOCTEH: O
MapajIeIbHOCTH MPSMBIX TIEPECEUCHUS TIPH
MepeceYeHH JIBYX MapaljiebHbIX
IJIOCKOCTEHN TpeThbeit

27.11

http://school.msu.ru

37

CBoiicTBa nmapajuieabHbIX MJIOCKOCTEN: 00
OTpe3Kax NapajuleIbHbIX NPSAMBIX,
3aKJIFOUEHHBIX MEXK]y NapajljIeIbHBIMU
IJIOCKOCTSIMU; O NEPECEUEHUH NPAMOI C
JBYMsI TapaJljIeIbHBIMU IIJIOCKOCTMU

29.11

http://school.msu.ru



http://school.msu.ru/
http://school.msu.ru/
http://school.msu.ru/
http://school.msu.ru/
http://school.msu.ru/
http://school.msu.ru/
http://school.msu.ru/

38

[ToBTOpenue: Teopema [Iudaropa na
TUIOCKOCTH

30.11

http://school.msu.ru

39

[ToBTOpEHUE: TPUTOHOMETPHS
MPSIMOYT'OJIBHOTO TPEYTOJIbHUKA

4.12

http://school.msu.ru

40

CBoiicTBa Ky0a 1 MPSIMOYTOJIEHOTO
napajuleenuIena

6.12

http://school.msu.ru

41

Boruncnenue JUIMH OTPE3KOB B KyOe U
MIPSIMOYT'OJIBHOM ITapajuIeIeuIe1e

7.12

http://school.msu.ru

42

[lepneHMKYISIPHOCTB IPSAMOM U
IJI0CKOCTH. [ [pu3HaK nepneHauKyaIspHOCTH
MPSAMOM U TIIIOCKOCTH

11.12

http://school.msu.ru

43

[lepneHMKYISIPHOCTB IPSAMOM U
miockocty. [Ipu3Hak nepneHIuKyIspHOCTH
MPSAMON U TIIIOCKOCTH

13.10

http://school.msu.ru

44

TeopeMa o CylecTBOBaHUU U
€IMHCTBEHHOCTH MPSIMOM, MPOXOIAIIEH
4yepe3 TOUKY IMPOCTPAHCTBA
MEePIEHIUKYIISIPHON K TIOCKOCTH

14.12

http://school.msu.ru

45

IInockocTu u NECPHNCHAUKYIAPHBIC UM
IpsAMBIC B MHOT'OI'PaHHHUKAax

http://school.msu.ru

46

IInockocTu u NEPpHNCHAUKYIISAPHBIC UM
IIPpsAMBIC B MHOT'OI'PaHHHUKAX

18.12

http://school.msu.ru

47

HepHeH,Z[I/IKy.]'IHp M1 HaKJIOHHa:d.
HOCTpOGHI/Ie NEpICHAUKYJIApa U3 TOYKH HA

MPSAMYIO

20.12

http://school.msu.ru

48

[leprieHAUKYISAp U HAKJIOHHASL.
IlocTpoeHnue neprneHuKyasapa u3 TOUKU Ha

PSAMYIO

21.12

http://school.msu.ru
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49 Teopema 0 TpEX NepIEeHIUKYIIApax 22.12 http://school.msu.ru
(mpsimast u oOpaTHast)
50 Teopema 0 TpEX MepHneHIUKYIIpax 25.12 http://school.msu.ru
(mpsimast u oOpaTHast)
51 Yroa Mex1y CKpeIuBarOINMUCS 27.12 http://school.msu.ru
MPSIMBIMU
59 [Tonck nepneHuKyJIApHBIX MPSMBIX € 28.12 http://school.msu.ru
MTOMOIIBIO TIEPIIEHAUKYIISPHBIX TUIOCKOCTEN
53 OpTOroHaNbHOE NPOEKTHPOBAHUE 8.01 http://school.msu.ru
[TocTpoenue ceuenuit kyda, MPU3MBI, 10.01 http://school.msu.ru
54 MpaBUJILHOM MUPAMHU/JIbI C TOMOIIIBIO
OPTOTrOHAJIBLHOW MPOEKIUU
[TocTpoenune ceuenuii kyba, IpPU3MBI, 11.01 http://school.msu.ru
55 MPaBUJILHON MUPAMUIBI C TOMOIIBIO
OPTOTOHAJIBLHOW MPOEKIUU
CumMeTpus B IPOCTPAHCTBE OTHOCUTEIBLHO 15.01 http://school.msu.ru
56 miockocTy. [lmockocT cumMmeTpuii B
MHOT'OIPaHHUKAX
57 [Ipu3Hak neprneHIMKyIsIpHOCTH IPSIMOI U 17.01 http://school.msu.ru
IJIOCKOCTH KaK CII€JCTBUE CUMMETPUU
58 IIpaBunbHBIE MHOTOTpAaHHUKH. Pacuér 18.01 http://school.msu.ru
PacCTOSTHUN OT TOYKHU J0 INIOCKOCTH
59 HpaBI/IJ'ILHIiIe MHOrorpaHHuku. Pacuér 22.01 http://school.msu.ru
PacCTOSHUN OT TOUKH JI0 IIJIOCKOCTH
CriocoObl OMTYCTUTH MEPIIEHINKYISPHI: 24.01 http://school.msu.ru
60 CUMMETPHS, CIIBUT TOUKH IO MapajyIeNbHON

IPSAMOi
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61

CaBur no HenapasieabHOM MPSIMOH,
U3MEHEHUE PACCTOSHUM

25.01

http://school.msu.ru

62

Kontponbnas pabora "B3anmuoe
PacCIIOJIOAKEHUE MPAMBIX U IIJIOCKOCTEH B
npocTpancTae"

29.01

http://school.msu.ru

63

[ToBTOpEHME: YrOa MEKy IPSIMBIMU HA
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJIBHOM TPEYrOJIBHUKE, TEOPEMA
KOCHUHYCOB

14.02

http://school.msu.ru

64

[ToBTOpEHME: yroa Mexy
CKPCIHIMBAOITUMHUCS ITPSIMBIMHA B
IIPOCTPAHCTBE

15.02

http://school.msu.ru

65

I'eomeTpuueckne METOIbl BHIYUCICHUS
yriia MeXIy NPsIMbIMA B MHOTOI'PaHHUKAX

19.02

http://school.msu.ru

66

JByrpanubiii yroy. CBOMCTBO JIMHEHHBIX
YTJI0B ABYTPAHHOTO Yriia

21.02

http://school.msu.ru

67

[TepnienaukynspHeie miockoctu. CBOKCTBa
B3aMMHO MEPIECHIUKYISIPHBIX ITOCKOCTEN

22.02

http://school.msu.ru

68

[Ipu3Hak neprneHAUKYIIPHOCTH
IJIOCKOCTEH; TeopeMa 0 MpsMOi
MepeceyeHus IByX MI0CKOCTeN
MIEePIEeHIUKYISPHBIX TPEThEH MI0CKOCTH

26.02

http://school.msu.ru

69

[IpsiMoyrombHbIi napaienenunes; Kyo;
U3MEPEHUs, CBOMCTBA IPSIMOYTOJIBHOTO
napaJesnenumnena

28.02

http://school.msu.ru

70

TeopeMa 0 InaroHajiv ImpaMoOyroJbHOro
Iapajiiejacnuieaa u CJICACTBUC U3 Hee

29.02

http://school.msu.ru

71

CTepeOMeTpI/ILIeCKI/Ie U MMPUKITAIHBIC

4.03

http://school.msu.ru
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3aga4u, CBA3aHHBIC CO B3aMMHBIM
PACIIOJIOKCHUECM IIPAMBIX U IINIOCKOCTU

72

[ToBTOpEHME: CKPEMIMBAIOIIUECS TPAMBIE,
napajuieJbHbIE TUIOCKOCTH B CTaHIAPTHBIX
MHOTOTPaHHUKAX

6.03

http://school.msu.ru

73

[Tapa mapaynenbHbIX JI0CKOCTEN Ha
CKPEILMBAIOIINXCS MIPSIMBIX, PACCTOSIHHUE
MEXAY CKpEIIMBAIOIIUMHUCS NPSMBIMU B
MIPOCTBIX CUTYaIHSIX

26.02

http://school.msu.ru

74

PaccrosiHme OT TOUKH JT0 TUIOCKOCTH,
paccTosiHUE OT MPSAMOM J10 MII0CKOCTH

28.02

http://school.msu.ru

75

Beruucnenue paccTossHuN MEXITy
CKPEIIHBAOIIUMHUCA NPSMBIMH C IOMOILBIO
MEPIEHIUKYIIAPHOM INIOCKOCTH

29.02

http://school.msu.ru

76

TpéxrpanHblil yroJi, HEpaBEHCTBA I
TpexrpaHHbIX yrioB. Teopema [Tudaropa,
TEOPEMBbI KOCUHYCOB U CUHYCOB JIJIs
TPEXTPAHHOTO yTJIa

4.03

http://school.msu.ru

77

DneMeHTHI cpepruuecKOr FTEOMETPHH:
reo/1e3NYECKUe JUHUU Ha 3emiie

6.03

http://school.msu.ru

78

Koutponsnas padota "Yriel u
paccrosiHus"

26.02

http://school.msu.ru

79

CucreMaru3zanus 3HaHui "MHOTOrpaHHUK
M €ro 3JIeMeHTHI"

7.03

http://school.msu.ru

80

[Tupamupa. Buael nupamua. [pasuibHas
nupamuia

11.03

http://school.msu.ru

81

[Tpusma. IIpsimast u HaKITOHHAS IPU3MBI.
[IpaBunbHast npusma

13.03

http://school.msu.ru
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82 [Ipsimoit mapasuienenumnen, 14.03 http://school.msu.ru
MPSIMOYTOJIBHBIH Mapajiesenune, Kyo
83 Brinykieie MHOTOrpaHHUKH. Teopema 20.03 http://school.msu.ru
Diinepa
Beinykieie MHOrorpanHuku. Teopema 21.03 http://school.msu.ru
84 Oiinepa. [IpaBuibHbIE U TOTYPAaBUIIBLHBIE
MHOTOTPaHHUKH
85 KonTponsHas paora "MHororpaHHuku" 1.04 http://school.msu.ru
86 [TonaTHE BEKTOpA HA IIJIOCKOCTH U B 3.04 http://school.msu.ru
MIPOCTPAHCTBE
87 CyMMa BEKTOPOB 4.04 http://school.msu.ru
88 Pa3sHOCTD BEKTOPOB 8.04 http://school.msu.ru
89 TTpaBHIIo NApaUIeemmena 10.04 http://school.msu.ru
90 YMHOXEHHE BEKTOpa Ha YHCII0 11.04 http://school. msu.ru
91 Paznoxenne BekTopa 1o 6a3ucy Tpéx 15.04 http://school.msu.ru
BEKTOPOB, HE JISKAIIUX B OJHOM IJIOCKOCTH
92 CKaIspHOE IPOU3BEEHIE 17.04 http://school.msu.ru
93 Brrunciienue yria Mexay BEKTOpamu B 18.04 http://school.msu.ru
IIPOCTPAHCTBE
94 [IpocTeiimme 3a1aum ¢ BEKTOPAMH L http://school. msu.ru
95 [Ipocreiimme 3a1auu ¢ BEKTOpaMH 24.04 http://school.msu.ru
96 [Ipocreiimue 3a1auu ¢ BEKTOpaMH 25.04 http://school.msu.ru
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97 [MpocTeiiinye 3a1a4u ¢ BEKTOPaMK 1 29.04 http://school.msu.ru

98 O600u1IeHre ¥ CHCTEMATU3ALUS 3HAHUH 1 6.05 http://school.msu.ru

99 O6o6mIeHNe U CHCTEMATH3AIHUS 3HAHHIA 1 8.05 http://school.msu.ru

100 HMTorosas KOHTPOJIbHAS paboTa 1 13.05 http://school.msu.ru

101 HWTorosas KOHTPOJIbHAS paboTa 1 15.05 http://school.msu.ru

102 O606IIeH e U CHCTEMATH3AIHS 3HAHHIH 1 15.05 http://school.msu.ru
OBIIEE KOJIMYECTBO YACOB I10 102

[TPOI'PAMME
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11 KJIACC

KosmmuecTBo yacos DJIeKTPOHHbIE
Mara uu(ppoBbIe
Nen/m | Tema ypoka KourtpoJsbHbie
Bcero HU3yYeHHs o0pa3oBaTe/IbHbIE
padoThI
pecypchbl

1 [ToBTOpenue Temsl "KoopauHatel BeKTOpa 1 0

Ha MJIOCKOCTH U B IPOCTpaHCTBE"
9 [ToBTopenue temsl "CkansipHoe 1 0

MIPOU3BEICHUE BEKTOPOB"
3 [ToBTOpeHue TeMsbl ""Bprunciienne yria 1 0

MEK/ly BEKTOpaMH B IpOCTpaHCTBE"
4 [ToBTOpeHue Temsl "'YpaBHEHHE NPAMOI, 1 0

MPOXOSIIEH Yepe3 1BE TOUKH"
5 YpaBHEHHE MIOCKOCTH, HOpMaJlb, 1 0

ypaBHEHHUE TNIOCKOCTH B OTPE3Kax
6 YpaBHeHHE MII0OCKOCTH, HOPMaJlb, 1 0

ypaBHEHHUE TUIOCKOCTH B OTPE3Kax

KTOPHOE MPOU3BEACHU

7 Be e e/ieHHe 1 0
3 JIuHeiHbIe HepaBeHCTBA, JIMHEHHOE 1 0

MIPOrpaMMHUPOBaHKE
9 JIuHeiHbIe HepaBeHCTBA, JIMHEHHOE 1 0

IIPOrpaMMHUpPOBaHNE
10 AHanuTHYECKUE METOIBI pacuéTa yria 1 0

MEXAY NPSIMBIMU B MHOIOTPAaHHUKAX
1 AHanuTHYECKUE METOBI pacuéTa yria 1 0

MEXAY IUIOCKOCTSIMU B MHOIOI'PAaHHUKAX
12 ®dopmyna pacCTOSAHUS OT TOUKH JI0 1 0




IJIOCKOCTH B KOOpAUHATAX

HaxosxieHne paccTossHui OT TOUKH J10

13 IJIOCKOCTH B KyOe

1 Haxosxienue paccTOsiHUM OT TOYKH JI0
IJIOCKOCTH B IPABUJILHOM MUpPaMUJIC

15 KonTtponbHas padora "AHanutuyeckas
reomeTpus"

16 CeueHurss MHOTOTPaHHHUKOB: CTaHIaPTHBIC
MHOTOTPaHHUKH

17 CedeHnsi MHOTOTPAHHUKOB: METOJ] CJIEJIOB
CeueHurss MHOTOTPaHHHUKOB: CTaHIaPTHBIC

18 TIJIOCKOCTH, TIEPECEUEHUS MPSMBIX U
IIJIOCKOCTEN

19 [TapannenbHble IpsIMbIE U MIIOCKOCTH:
napajuieNibHble CEYeHUS

20 [TapannenbHble IPSIMbIE U MJIOCKOCTH:
pacy€r OTHOIIECHUI

21 [TapannenbHble IPSIMbIE U TNIOCKOCTHU: YTIIBI
MEXIY CKPELIUBAIOLIUMUCS TPIMBIMU
[leprnieniuKynsApHBIE MPSMBIE U TIIOCKOCTH:

99 CTaHJIapPTHbIE Mapbl MEPIEHAUKYISIPHBIX
IJIOCKOCTEH U MPSAMBIX, CAMMETPUHU
MHOT'OI'PaHHUKOB

23 [lepnenaukynsipHbIe IPSAMBIE U IIJIOCKOCTH:
TeopeMa O TpeX MepHeHIUKYIIpax

24 [lepnenaukynsipHbIe MPSAMBIE U IJIOCKOCTH:
BBIYHCIICHUS IJTUH B MHOTOTPaHHUKAX

25 [ToBTOpEHME: TUIONIAAN MHOTOYTOJIbHUKOB,




(hopMyITBI IS TIJIOTNAJCH, COOOpakeHUS
mo1ooust

26

HOBTOpeHI/IGI IIouraan MHOFOYFOJII)HI/IKOB,
(hopMyITBI IS TUTOIACH, COOOpasKeHUs
noa00ous

27

HOBTOpCHI/IeI mIomaan MHOTOYI'OJIbHUKOB,
(hopMyBI IS TUTOIIAIEH, COOOpaKEHUS
o0 0ust

28

[Inomany ce4eHnt MHOTOTPaHHHUKOB:
IJIOLIA/IM TIOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOPaKEHUSI TT0100Ms

29

[lnomanu ceyeHnii MHOTOTPaHHUKOB:
TIJTOIIATA TIOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOPaKECHHUSI 1101001t

30

Kontponsnas padota "[loBTOpeHue:
MHOTOTPaHHUKH, CEYEHUSI MHOTOTPAHHUKOB

n

31

O06bEM Tena. O0beM IPSAMOYTOJIBHOTO
napaJiiesenuea

32

3amauu 00 yaBOEHUHU Ky0a, 0 KBaapaType
Ky0a; 0 TPHCEKIIUY yTria

33

CrepeomeTpHruecKue 3a1a41, CBSI3aHHbIE C
00BEMOM MPSIMOYTOJILHOTO
napaJesnenumnena

34

HpI/IKHa,[[HLIe 3aaa4u, CBA3aHHBIC C
BBIUHCIICHUEM 00BEMaA IpsAMOYTOJIBHOTO
mapajiejiernumIicaa

35

O0BEM MpsIMOIt TPU3MBI

36

CTepeOMeTpI/ILICCKI/Ie 3aaa4u, CBA3aHHBIC C




BBIUMCIIEHUEM 00BEMOB TIPAMOIA TIPU3MBI

[IpuknanHeie 3agauu, CBI3aHHbIE C 00BEMOM

37 MPSIMOM IIPU3MBI
Brruncienue 00bEMOB TEJI ¢ TOMOIIBIO

38 onpenenénHoro uarerpaita. O0bpém
HAaKJIOHHOHN IIPU3MBI
Broraucierne 00bEMOB T C ITOMOIIBIO

39 onpenenénHoro uarerpaina. Oobém
MTAPAMUTBT

40 ®opmyna o0bEmMa nupamuipl. OTHOIIEHKE
00BEMOB MUPAMHU/T C OOIITUM yTIIOM

41 ®opmyna o0bEmMa nupamuibl. OTHOIIEHKE
00bEMOB MUPAMHU/T C OOLITUM yTIIOM

42 CrepeoMeTprieCKHe 3a/1a9H, CBI3aHHBIE C
00bEMaM¥U HAKJIOHHOW MTPU3MBI

43 CrepeomMeTprieCcKHe 3a/1a4H, CBI3aHHBIC C
00BbEMaMU TTMPAMHUTBI
[Tpuknagaeie 3agaun 1o Teme "OO0BEMBI

44 Ten", CBsA3aHHBIE C 00BEMOM HAKJIOHHOM
TIPU3MBI

45 [Tpuknagaeie 3amaun 1mo reme "OO0bEMBI
Ten", CBSI3aHHbIE C 00bEMOM ITUPAMHIBI

46 [Tpumenenune o6bEMoB. Boruncnenue
paccTosiHUA 0 TIOCKOCTH

47 KonTtponeHas pabota "O6bEM
MHOTOTpaHHUKa"

48 [unuaapudeckas TOBEPXHOCTH,

oOpa3yoIne UIHHIPTIECKON




MIOBEPXHOCTH

unuaap. [psamoit KpyroBou HHIMHID.

49 [Inomans MOBEpXHOCTH LIUIUHIPA

50 Konunyeckas moBepXHOCTh, 00pa3yromue
KOHMYECKOU noBepxHocTH. KoHyc

51 Ceuenne KOHyca IIIOCKOCTHIO,
napauieIbHON TUIOCKOCTH OCHOBAHUS

59 VYceuénnblil konyc. 300pakeHne KoHycoB
U YCEYEHHBIX KOHYCOB

53 [Tmomaae 60KOBOI TOBEPXHOCTHU U TIOJTHOM
MOBEPXHOCTH KOHYCa

54 [Tmomaae 60KOBOI TOBEPXHOCTHU U TIOJTHOM
MMOBEPXHOCTU KOHYCa
CrepeoMeTpHrueckue 3aauu Ha

55 JI0Ka3aTeJIbCTBO U BLIYKMCIIEHHUE,
MIOCTPOCHUEM CEUCHU IIUIIMHIPA, KOHYCa
CrepeoMeTpHrueckue 3aa4uu Ha

56 JI0Ka3aTeNIbCTBO U BHIYHCIICHUE,
MIOCTPOCHUEM CEUECHU IIUIIMHIPA, KOHYCa

57 [Ipuknanueie 3aa4u, CBSI3aHHBIE C
LHIHHIPOM

58 KontponbHas padora "Tena BpamieHus:
LUJIUHIP U KOHYC"

59 Coepa u map
[lepeceuenue cdepsl U m1apa ¢ MIOCKOCTbIO.

60 Kacanue mapa u cdepsl! miockoctsio. Bun u
n300pakeHue mapa

61 [lepeceuenue cdepsl U 11apa ¢ MIOCKOCTHIO.




Kacanue mapa u cdepsl m10ckocTsio. Bua u
n300pakeHue mapa

Ypasaenwne chepsol. [Inomanb chepsl u eé

62 .
yacte

63 Cummerpus cheps! u mapa
CrepeomeTpuiecKue 3a1a4uu Ha

64 JI0Ka3aTeJIbCTBO U BHIYMCIIEHUE, CBA3aHHBIE
co cepoit 1 mrapoM, MOCTPOCHUEM UX
CEYECHMH TUIOCKOCTBIO
CrepeomeTpuyecKue 3a/1a4u Ha

65 JI0Ka3aTeNIbCTBO U BHIYUCIIEHUE, CBA3aHHbBIE
co cdepoii 1 mapoM, TOCTPOSHUEM UX
CEYEHUH TIOCKOCTHIO

66 [Ipuknagaeie 3a1a4u, CBsI3aHHBIC CO ChEepoi
U 11apoM
[ToBTOpEHUE: OKPYKHOCTH HA MJIOCKOCTH,

67 BBIYHCIICHUS B OKPY>KHOCTH, CTaHJapTHBIE
noxoous

68 Paznuunbie koMOMHAIIUMY T BpalllEHUs U
MHOTOTPaHHUKOB

69 3anauu no teme "Tena u NIOBEPXHOCTH
BpaieHus"

70 3anauu no teme "Tena u NIOBEPXHOCTH
BpaleHus"

71 KonTposnpHas pabora "Tena u moBepxHOCTH
BpaleHus"

79 O06wéM munuaapa. Teopema 00 06bEMe

IpsAMOro NUJIMHApa




73

Beruncnenue 00bEMOB TN ¢ TOMOIIBIO
onpenenéuHoro uHTerpasia. O0bpEM KoHyca

74

[Tnomam 60KOBOM U TTOJTHOM TTOBEPXHOCTH
KOHYyca

75

CrepeoMeTpHueCcKUE 3a/1a4l, CBS3aHHbIE C
BBIYUCIICHUEM 00BbEMOB ITUIIMH/IPA, KOHYCA

76

[Tpuknagaeie 3anayuu o Teme "O0bEMBI 1
TIJTOIAIM TTOBEpXHOCTEHN Ten"

77

O06béM mapa u mapoBoro cekropa. Teopema
00 00bEme miapa. [Tnomans cdepsr.
CrepeoMeTrpHuueckue 3a1a4u, CBI3aHHbIE C
BBIYUCIICHHUEM 00BEMOB TI1apa, MapOBOTO
CErMEHTa U IIapOBOT0 CEKTOpa

78

[Ipuknagaeie 3amaun mo reme "OO0bEMBI
Ten", CBsI3aHHbBIE ¢ 00BEMOM IIapa u
1o1ma ko chepbl. COOTHOMIEHUS MEXTY
IJIOIIAIIMH TTOBEPXHOCTEH U 00bEMaMu
H0O0OHBIX TENI

79

[TomoOHbIE TENa B MPOCTPAHCTBE.
N3menenue o0bEMa rpu moa00uu.
CrepeoMeTprYECKHUE 3a/1a4H, CBI3aHHBIC C
BBIYHCIIEHHEM 00BEMOB TeI U IIOIIAAeH
MOBEPXHOCTEH

80

KonTponsnas pabota "[lnomamm
MMOBEPXHOCTU U OOBEMBI KPYTIIBIX T

81

JIBmxeHus npoctpancTBa. OToOpaskeHus.
JIBr>xeHus 1 paBeHcTBo ¢uryp. OOmue
CBOMCTBA JIBYKECHUMU




82

Bupl 1BukeHUI: apallIeabHbIA IEPEHOC,
LIEHTPAJIbHAsI CAMMETPHS], 3€pKaJIbHas
CUMMETPHUS, IOBOPOT BOKPYT NPSIMOM

83

[Ipeo6pazoBanwms nomodus. [Ipsmas u chepa
Diinepa

84

FCOMeTpI/I‘-IGCKI/IC 3aa4i Ha IPUMCHCHUC
JABMKCHUA

85

Kontponbnas pabora "JIBmxeHus
pocTpaHcTa"

86

O6o6mmaromniee nopropeHue 11 noustuii u
MeToJI0B Kypca reomerpun 10—11 knaccos,
cucreMarusanus 3Hanui: "[lapannensHoCTb
NPSAMBIX U IJIOCKOCTEH B MpocTpaHCcTBE"

87

O6o6matomee moBropeHue 11 moHATHIA 1
MeTo10B Kypca reomerpun 10-11 kmaccos,
cucTtemMaTu3anus 3HaHuil: "BekTopsl B
npocTtpancTae"

88

O6o06matomee moBropeHue 11 moHATHIA 1
MeToI0B Kypca reomerpun 10-11 kmaccos,
cucTemMaTu3anus 3HaHuil: "BekTopsl B
npocTpancTae"

89

O6o06matomiee moBropeHue 11 MoHATHIA 1
MeTo/10B Kypca reomerpun 10-11 knaccos,
cucTeMaTu3anus 3Hanuii: "OobeM
MHOT'OTpaHHUKa"

90

O6o6maromniee noBropenue 11 noHsATHi U
MeToJI0B Kypca reomerpun 1011 knaccos,
cucremaTu3anus 3Hanuit: "O0bem




MHOT'OIrpaHHuKa"

91

O6o6maromee noproperue 11 nonsTwii n
MeTo10B Kypca reomerpun 10-11 kiaccos,
cucremarusanus 3HaHuit: "[Inomanu
MOBEPXHOCTU ¥ 0OBEMBI KPYTJIBIX TET"

92

O6o06maromniee nopropenue 11 noustuii u
MeTo10B Kypca reomerpun 10-11 kmaccos,
cucreMaTusanus 3Hanuii: "Iomann
MTOBEPXHOCTU U 0OBEMBI KPYTJIBIX TEN"

93

Nrorosas koHTpoJibHAs paboTa

94

Nrorosas koHTpoJibHAs paboTa

95

[ToBTOpEHME, 0600IICHNE U CHCTEMATH3AITUS
3HAHUU

96

Hcropus pa3BuTHs CTEpEOMETPHUH Kak
HayKH U €€ poJib B pa3BUTHH COBPEMEHHBIX
MHXEHEPHBIX U KOMITbIOTEPHBIX TEXHOJIOT Ui

97

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ poJib B pa3BUTHH COBPEMEHHBIX
WHXEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOT Ui

98

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH 1 €€ PoJib B Pa3BUTHH COBPEMEHHBIX
WHXEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOT Ui

99

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKU U €€ poJib B PA3BUTUU COBPEMEHHBIX
WHXEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUN

100

Hcropus pa3BUTHSA CTEPEOMETPUM KaK
HayKH U €€ poJib B pa3BUTHH COBPEMEHHBIX
WH)XEHEPHBIX U KOMITbIOTEPHBIX TEXHOJIOT U




Hcropus pa3BUTHS CTEPEOMETPHUH Kak

101 HayKH U €€ poJib B pa3BUTHH COBPEMEHHBIX 1
WH)XCHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUH
HcTopust pa3BUTHS CTEPEOMETPHUN KaK
102 HayKH U €€ poJib B pa3BUTUHU COBPEMEHHBIX 1
WH)XCHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOT U
OBUIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102







YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UIA YYEHUKA

* Maremaruka: anire6pa v Hayajla MATEMAaTUYECKOT0 aHaJIu3a, TeOMETPHUSL.
I'eometpus, 10-11 knacesl/ bByty3oB B.®., [Ipaconos B.B. moxa penakiueit

CanoBuuyero B.A., AkinmonepHoe o6mectBo «M3narenscTBo «IIpocBemenuey

METOANYECKHUE MATEPUAJIbI IJIS1 YUUTEJIA

* MaTtemaruka: anrebpa 1 Hayajga MaTEMaTUYECKOTO aHAIN3a, TE€OMETPHS.
I'eometpus, 10-11 knaccel/byty3oB B.®., [Ipaconos B.B. moa penakuueit
Canosauuero B.A., AknnonepHoe o6mectBo "M3natensctBo "lIpocBemenue”
* ['eomerpus. unaktuaeckue marepuaisl 10 kimace. ABrop: byry3os B.D.,
IIpaconos B.B., Akninonepnoe obmectBo "M3natensctBo "[Ipocsenienue”

* ['eomeTrpus. Metoanueckue pekomenaamnuu k YMK "I'eomerpus 10-11
kiaccel”. ABTop: byry3os B.®., [Ipaconos B.B., Akiinoneproe o0111ecTBo

"3narenbcTBO "[IpocBenieHue"

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU

HUHTEPHET

* http://window.edu.ru/ DmekTpoHHast OMOIMOTEKA YUCOHHKOB M METOIMYECKUX
MaTepHaJIOB

* http://www.math.ru MarepuaJsl 1o MmaremMaTiKe B EXMHON KOJIEKIUH



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

M (pPOBBIX 0Opa30BaTEIBHBIX PECYPCOB

* http://www.bymath.ne t "azeta «Marematuka» M3narensckoro noma «Ilepsoe

CEHTIOpS»

* http://www.uztest.ru 3anauu mo reoMeTpum: HHPOPMAIIMOHHO-TIOUCKOBAs

CHUCTEMA

* http://www.problems.ru KommbroTepHast MaTeMaTHKa B IIIKOJIE

* http://school.msu.ru Maremaruka. lllkomna. Bynymee. Caiit yuuress

marematuku A.B. [lleBkuHa

* http://www.etudes.ru MaremaTudeckoe 0Opa3oBaHKe: MIPOIILIOE U HACTOSIIEE.

I/IHTepHeT6I/I6HI/IOTeKa M0 MCTOAUKEC IIPCIIOAaBAHUA MATCMATHKH

* http://www.exponenta.ru ITopraa Allmath.ru — Bcst MaTemaTHKa B OZHOM

MCCTC

* http://www.allmath.ru ITpukiagHas MmaTeMaTHKa: CIPaBOYHUK

MaTEeMaTUYECKUX POPMYII, TPUMEPHI U 3a7a4d C PEUICHUSIMU

* http://math.rusolymp.ru 3agayHuk 11 DOATOTOBKYU K OJIMMIIMAAM 10

MAaTCMAaTHUKEC

* http://tasks.ceemat.ru 3annmartenbHass MmatemMaTrka — OJIMMITHAJIBI, UTPEI,

KOHKYPCHI I10 MaTCMAaTHUKE OJIA HIKOJIbHHUKOB

« http://www.math-on-line.com Maremartnueckue ouMITHaAbI IS [IKOJIBHUKOB

« http://www.olimpiada.ru MaremaTrndyeckue OJIUMITHAIBI U OJTUMITAATHBIE

3aJa4uu


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/
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