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INOACHUTEJIBHAS 3AIIMCKA

'eomeTrpus sBAsieTcss ONHMM M3 0a30BBIX KYpPCOB Ha YpPOBHE CPEIHETO
oO1mero oOpa3oBaHus, TaKk Kak 00eCleynBaeT BO3MOKHOCTD U3YUCHUS TUCIIUTIIIUH
€CTECTBEHHO-HAYYHOW HAIIPABICHHOCTH M MPEIMETOB T'yMaHHUTAPHOIO IIMKJIA.
[lockonmbKy  JIOTHYECKOE  MbIlLIeHHe,  (QopMUpyeMoe  MpU  HU3YYEHUU
00y4aIOIIMMUCA TMOHITUIHHBIX OCHOB I'€OMETPHUU, MPHU JOKA3aTEIbCTBE TEOPEM U
MOCTPOCHUM LIEMOYKHU JIOTHUYECKUX YTBEPKICHHUI MPU PEIICHUH T€OMETPUUYECKHUX
3aJa4, YMEHHUE BBIIBUTaTb W OINPOBEpPraTh THUIOTE3bl HEMOCPEACTBEHHO
VCIIOJB3YIOTCSL IIPU PEIICHUM 3a]1a4 €CTECTBEHHO-HAYYHOIO IUKJIA, B YACTHOCTHU
duznyeckux 3aaay.

Ilens ocBoeHuUs mporpaMmbl yaeOHOTO Kypca «I'eomeTpus» Ha yriyOoaEHHOM
YpPOBHE — pa3BUTHE WHIMBHUAYAJIbHBIX CIOCOOHOCTEM O0OydYarolmuxcsi Mpu
U3YYEHUU T€OMETPHUH, KaK COCTaBIIAIONIEH mpeaMeTHO obnactu «Maremaruka u
uHpopMatrka»  yepe3  OOEClEUYeHHE  BO3MOXHOCTHM  NPUOOPETEHUS U
UCIIOJIb30BaHUsl OoJjiee THyOOKMX TEOMETPUYECKUX 3HAHUM U  JCHCTBUH,
crenuUUHBIX TEOMETPUHU, U HEOOXOAUMBIX JIJIsl YCIEIIHOTO NpodhecCuOHATBHOTO
00pa3oBaHMsl, CBI3aHHOTO C UCIIOJIb30BAHUEM MATEMATHKHU.

[IpuopuTeTHBIMU 3aJayaMU Kypca TE€OMETPUU Ha YTIyOJIEHHOM YpPOBHE,
PACHIMPSIONIMMU U YCUITUBAIOIINUME Kypc 0230BOT0 YPOBHSI, SBIISIFOTCS:

paclMpeHre NpeiCcTaBIEHUs O T€OMETPUN KaK 4aCTH MHUPOBOM KYJIBTYPbI U
dbopMupoBaHUE OCO3HAHUS B3aUMOCBSI3U T€OMETPUH C OKPYKAIOIITUM MUPOM;

dbopMHupOBaHUE TPEJCTABICHUS O TMPOCTPAHCTBEHHBIX (QUTypax Kak o
BAKHEUIINX MATEMaTUYECKUX MOJIENAX, MO3BOJAIONIMX OINHUCHIBAaTh U M3y4aTh
pa3HbI€ SBIECHUS OKPY>KAIOLIEr0 MUpPa, 3HAHUE MOHATHITHOTO almapara o pa3iaeiy
«CtepeoMeTpus» yueOHOro Kypca reOMEeTpUH;

dbopMupoBaHWEe  yYMEHHS  BIAaJE€Th  OCHOBHBIMH  TOHSATHSMH O
MPOCTPAHCTBEHHBIX (PUTypaXx U WX OCHOBHBIMU CBOMCTBAMH, 3HAaHUE TEOPEM,
dbopMyn ¥ yMeHHE UX TPUMEHSTh, YMEHHS JIOKa3bIBaTh TECOPEMbl M HAXOAUTh
HECTaHJapTHbIE CIOCOOBI pEeUIeHUs 3a]1ay;

(dopMupoBaHHE YMEHUsS paclio3HaBaTh HA YEPTEKAX, MOJACIAX U B PECATbHOM
MHpPE MHOTOTPaHHUKU M Tela BpalleHUs, KOHCTPYUPOBATh T'€OMETPUUYECKHUE
MOJENH;

dbopMupoBaHUE TMOHUMAHUS BO3MOXXHOCTH aKCHMOMATHYECKOT'O IMOCTPOCHUS
MaTEMaTUYECKUX Teopuid, (PopMUpOBaHUE MOHUMAHUS PO AKCHOMATHKU TPHU
IIPOBEJICHUU PACCYKICHUN;

dbopMHpoBaHHE yMEHUS BIAJACTh METOJAaMHU JO0KAa3aTeIbCTB W aJITOPUTMOB
pelieHus, yMEHUsS UX MPUMEHSTh, MPOBOJUTH J10KA3aTEJIbHBIC PACCYXKJICHHS B
XOJI€ PELICHUs CTEPEOMETPUUECKHX 3a1a4 U 3a1a4 C IPAKTUYECKUM COAEPKaAaHUEM,
dbopMupoBaHUe TpEACTaBICHUS O HEOOXOJAMMOCTH  JIOKA3aTeNbCTB  IPH



000CHOBAaHMY MAaTEMaTUYECKUX YTBEPXKICHUM U POJIM aKCUOMATHKHU B MPOBEJCHUU
JNEAYKTUBHBIX PacCyKJIECHUM;

pa3BUTHE M COBEPIIEHCTBOBAHUE MHTEJUIEKTyalbHBIX M  TBOPYECKHX
CIIOCOOHOCTEN 00y4aroIIMXcs, MO3HABAaTeIbHOW aKTUBHOCTH, UCCIIEIOBATEIILCKUX
yYMEHUMN, KpUTUYHOCTH MBIIICHUS, UHTEpeca K U3Y4EHUIO TEOMETPUH;

dbopmupoBaHre (YHKIIMOHAIBHON TPAMOTHOCTH, PEJICBAHTHOM TE€OMETPUH:
YMEHUSl PAclo3HaBaTh IMPOSBICHUS T'€OMETPUUYECKUX MOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEN B PEalbHbIX JKU3HEHHBIX CUTYAIUSX U MPU U3YUCHHUU JIPYTHX
y4eOHBIX TPEAMETOB, TMPOSIBICHUS 3aBUCHUMOCTEHl U  3aKOHOMEPHOCTEW,
MOJICIMPOBAHUSl pEAJbHBIX CHUTYallMid, HUCCIIEIOBAaHUS MOCTPOEHHBIX MOJENeH,
MHTEPNPETALUHU MTOTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COJIEP)KATEILHBIMU JIMHUAMH y4eOHOTO Kypca «['eomerpus» B
10-11 xmaccax sBisarorca: «lIpsMble W IJIOCKOCTH B MPOCTPAHCTBEY,
«MHuororpannukn», «Tema Bpamenus», «Bekrtoppl ©  KoOpAMHATHI B
IPOCTPAHCTBEY, «J|BUKEHUS B MPOCTPAHCTBEY.

ChopmynupoBannoe Bo OPI'OC COO TpeboBaHHE «yMETh OMEPUPOBATH
MOHATUSIMUY», PEICBAHTHBIMU T€OMETPUM Ha YIIIyOJIEHHOM ypOBHE OOy4YeHHS B
10—-11 kmaccax, OTHOCUTCSI KO BCEM COJIepKaTesIbHbIM JIMHUSIM y4eOHOro Kypca, a
dbopMHpOBaHUE JIOTMUYECKMX YMEHHM  pacmpenensiercs He  TOJBKO IO
CoOJIepKaTeNbHBIM JIMHUSAM, HO U 10 rojgam odyuyeHus. Coaepxanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEAMETHBIM pe3yJibTaTaM ocBoeHus DepepanbHOil paboueit
IpPOrpaMMbl, paclpeleiaEHHbIM IO TojaM OOy4YeHHMs, CTPYKTYpHUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, TPUHIIMIHAIBHBIM BOIPOCAM OOyYaroIIrecs
oOpalllanuch  HEOAHOKpPATHO. OTO  TMO3BOJIAET OpPraHu30BaTh  OBJAJCHUE
r€OMETPUYECKUMU MOHATUSIMU U HABBIKAMH TOCJIEIOBATENIBHO U MOCTYIATEIBHO, C
cOOJII0/IEHMEM MPUHIIMITA TPEEMCTBEHHOCTH, @ HOBbIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKUX MPEICTAaBICHUNA 00Yy4YaroIUXCs, pacliupss U yriryOusis
e€, 00pa3ys NPOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexon Kk M3y4eHHIO T€OMETPUU Ha yIriTyOJEHHOM ypOBHE MO3BOJISET:

co3gatb ycioBua s guddepeHuudanuu  00ydeHHs, TMOCTPOCHHUS
WHAMBUAYAIbHBIX 00pa3oBaTElIbHBIX MporpamMM, OOECIEeUUuTh YIIIyOJIEHHOE
U3yYEHUE T€OMETPUH KaK COCTaBIIONIEH yueOHoro npeamera «MaremMaTukay;

MOJTOTOBUTh OOYYAIOIMIUXCA K MPOJODKCHUIO H3YYEHUS MATEMaTHUKH C
yuéToM BbIOOpa Oynaymied npodeccuu, obecnedrBasi MPEeMCTBEHHOCTb MEXKIY
0o01mKM 1 podeccuoHaIbHBIM 00pa30BaHKUEM.

Ha wu3yuenme yueOHoro kypca «Il'eomerpuss» Ha yriayOn&€HHOM YpOBHE
orBoauTcs 204 yaca: B 10 kitacce — 102 yaca (3 gaca B Hexento), B 11 knacce — 102
yaca (3 Jaca B HeJIeINi0).



COJEPKXAHUE OBYUYEHUA
10 KITACC

IIpsiMble M IJIOCKOCTH B MPOCTPAHCTBE

OcHOBHBIE  TIOHATHS ~ cTepeoMeTpuu. Touka, TmpsAMas, IUIOCKOCTb,
npocTpancTBO. lloHATHE 00 aKCHOMAaTHYECKOM IOCTPOCHUHM CTEPEOMETPHUH:
AKCHOMBI CTEPEOMETPUM U CIEIACTBUS U3 HUX.

B3anmHoe pacnosioxkeHne TMpsAMBIX B IPOCTPAHCTBE: IE€pPECEKaroLInecs,
napajulesIbHble W CKpelluBaromuecss mnpsmble. [IpU3Hakum CKpemuMBarOIUXCs
npsAMbIX. [lapamienbHOCTh IPAMBIX U IJIOCKOCTEN B IIPOCTPAHCTBE: NapaJuIeIbHbIC
IpsIMBIE B IPOCTPAHCTBE, MAPAJUIEIBHOCTD TPEX NPSIMBIX, IAPAILIEIBHOCTD MPSIMOMI
u 1ockoctu. [lapamiensHoe W UEHTpallbHOE MPOEKTUPOBAHME, H300paxKeHUe
¢uryp. OCHOBHBIE CBOICTBa MapajUIeIbBHOIO MNPOeKTUpoBaHus. W3o00paxenue
¢Guryp B mapajuieabHOM MPOEKIUHU. YTJbl C COHANPABICHHBIMU CTOPOHAMM, YIOJ
MEXAY NPSAMBIMHA B IPOCTPaHCTBE. llapaiienbHOCTh IIOCKOCTEN: MapasulesIbHbIE
IIJIOCKOCTH, CBOMCTBA IapajijIeIbHbIX IIJIOCKOCTEH. IIpocrenmue
OPOCTPAHCTBEHHbIE (QUIypbl Ha IUIOCKOCTH: TETpajAp, MapajulelienuIe],
MMOCTPOCHUE CEUCHUU.

[lepneHAuKyISIPHOCTE IPSIMOM U IIJIOCKOCTH: MEPIICHINKYJISIPHBIE MIPSIMBIE B
IIPOCTPAHCTBE, NPSIMBIE MAPAJIEIABHBIE W IEPIECHIUKYJSIPHBIE K IIJIOCKOCTH,
NPU3HAK NEPHEHAUKYISAPHOCTH MPAMOM M IUIOCKOCTH, TEOpeMa O IpsAMOU
NIEPIEHANKYJIAPHON IIJIOCKOCTH. OprtoroHansHoe IIPOEKTUPOBAHMUE.
[IepneHaUKyJISIp U HAaKJIIOHHBIE: PAcCTOSHUE OT TOYKU J0 INIOCKOCTH, PACCTOSTHUE
OT  HOpsAMOM 10  IUIOCKOCTH,  HPOEKIUs  (Uryppl Ha  IUIOCKOCTb.
[leprieHIMKYIAPHOCTh  IIJIOCKOCTEW: NPU3HAK  IEPIECHIUKYJSIPHOCTH  JABYX
mIockocter. TeopemMa o TpEX MepneHINKYJIIsIpax.

VYIiIBl B IPOCTPAHCTBE: YroJl MEXKIY IPSIMOM M IIOCKOCTBIO, JBYI'PAaHHBIN
yIOJI, JIMHEWHBIM yroJl ABYIPAHHOIO yriya. TpEXrpaHHbI U MHOIOI'PaHHbIE YTJIbL.
CBOMCTBA IUIOCKMX YIJIOB MHOTOrpaHHoro yria. CBOWCTBa IUIOCKHUX U
JBYI'PAHHBIX YIJIOB TPEXIPAHHOIO yria. TeopemMbl KOCMHYCOB U CHHYCOB IS
TPEXTPAHHOTO YIJIA.

MHororpaHHuKH

Buapsl MHOrorpaHHukoB, pa3BépTka MHOrorpaHHuka. [Ipm3ma: n-yronpHas
npu3Ma, npsiMasi 1 HaKJIOHHAs! MPU3MBbI, OOKOBAasl U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapamtenenunesn, NOpsAMOYTOJbHBIM — IMMapajuleJienuIe] W €ro  CBOMCTBA.
Kparuaiiime mnyTM Ha TIOBEPXHOCTM MHOrOrpaHHuka. Teopema Oilepa.
[IpoctpanctBenHass Teopema Ilugaropa. Ilupamupa: n-yroigpHas nOUpaMuia,
npaBwibHas U yceu€HHass nupamuabl. CBoiicTBa p&Obep U OOKOBBIX TIpaHei
paBWIbHOW NHpaMubl. IIpaBuiibHBIE MHOTOTPAHHUKHW: INPAaBWIbHAs NpU3Ma U



IIpaBWJIbHAS IIMpaMHJA, [PaBUIIbHAA TPEYroJibHas IHUpPaMHUAA U IPaBUIIBHBIN
TeTpa’ap, KyO. IlpeacraBieHue O NpaBWIBHBIX MHOTOIPAaHHUKAX: OKTadp,
JNOECKAdIP U UKOCADIP.

Bbluucnenre 3JI€MEHTOB MHOIOTPaHHUKOB: pEOpa, [AWAaroHald, YIJIbL
[Tnomans OOKOBOM MOBEPXHOCTU U TIOJHOW TOBEPXHOCTH MPSIMOM TMPHU3MBI,
IUIOIIA/Ib OCHOBaHUI, TeopeMa O OOKOBOH IOBEPXHOCTH HPSIMOH IPU3MBIL.
[Inomans OOKOBOM MOBEPXHOCTH MW MOBEPXHOCTH MPaBUIBHOW MNUpaMUIbL,
TeopeMa O IUIOMAAN yCEYEHHON TMPAMUIBI.

CummeTpuss B HPOCTPAHCTBE. OJIEMEHTbl CHUMMETPUM  IPABHIBHBIX
MHOTOrpaHHUKOB. CHMMeETpuss B IPAaBUIBHOM MHOTOIPAHHUKE: CHUMMETPHS
napajuielienuneaa, CUMMETPUS MPABWIBHBIX NPHU3M, CUMMETpUsS NPaBUIBHOU
IAPAaMHUJIBI.

BexkTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

IloHsATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOM BEKTODP, UIMHA HEHYJIEBOIO
BEKTOpPA, BEKTOPbl KOJUIMHEAPHBIE, COHANPABJIEHHBIE U MPOTUBOIIOIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PaBEHCTBO BEKTOPOB. [[eHCTBUSA C BEKTOPAMHU: CIIOKEHUE
U BBIYUTAHHWE BEKTOPOB, CyMMa HECKOJIbKMX BEKTOPOB, YMHOKEHHE BEKTOpa Ha
yucio. CBOMCTBA CII0KEHUST BEKTOPOB. CBOMCTBA YMHOKEHHsI BEKTOPA HA YHUCIIO.
[TonaTne xoMIuIaHapHble BEKTOPBI. lIpu3HAK KOMIUIaHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamnenenunena. Teopema O paslnoKEHUMM BEKTOpa IO TpEM
HEKOMIUIAaHAapHBIM  BeKTOopaMm. [IpsmoyrompHas  cucrema  KOOpAMHAT B
npocrpaHcTBe. Koopaunatel BekTopa. CBs3b MEXIy KOOPAHMHATaMHM BEKTOpa M
KOOpAMHATAMHU TOYEK. YTOJN MekXIy Bekropamu. CkamspHOE MpPOU3BEIECHUE
BEKTOPOB.

11 KIIACC

Tesia Bpamenus

[ToHaTHs: UUAMHAPUYECKAs] IMOBEPXHOCTb, KOHHUYECKAs IOBEPXHOCT,
chepudeckas TMOBEPXHOCTh, oOOpasyromue mnoBepxHocTel. Tema BpalieHus:
UWIMHAP, KOHYC, YCEUYE€HHBIA KOHYC, cdepa, map. B3anmMmHoe pacnonoxeHue
cheppl W TUIOCKOCTH, KacaTelbHas IIOCKOCTh K cdepe. Mzobpaxenue Tten
BpaIlleHusl Ha TUIoCKocTU. Pa3BépTka nmunuuapa U koHyca. Cummerpus chepsl u
napa.

O0béM. OcHoBHbIE cBoiicTBa 00BEMOB Ten. Teopema 00 00bEME
NpsSIMOYTOJILHOTO TMapajuienenunena u ciueactsuss u3 He€. OObEM mnpsamoill u
HAKJIOHHOW MPU3MBI, IIWJIWHIPA, TUpaMHUIbl U KoHyca. OOBEM I1apa U MapoBOTro
CErMeHTa.

KoMmOunamuu Ten BpalleHus U MHOTOTpaHHMKOB. [lpu3ma, BhOucaHHas B
IWIMHIpP, ONHCaHHAs oOKojo IuuHapa. llepecedenne cdepsl U mapa c
miockocThio. Kacanue mrapa u cdepsl miockoctbio. [loHATHE MHOTOrpaHHHKA,



OMHUCAHHOTO OKOJO cdepbl, cdepbl, BIUCAHHOW B MHOTOTPAHHUK WM TEJO
BpaIICHHUS.

[Imomaar MOBEpXHOCTU LUIIMHJPA, KOHYca, IUIomaas chepsl u e€ dacteil.
[Tonoobue B mnpoctpaHcTBe. OTHOHIEHHWE OOBEMOB, IUIONMIANCH MMOBEPXHOCTEH
noaoOHbIX Quryp. IIpeoOGpazoBanue momoOusi, romoTeTus. PemieHune 3amad Ha
IUIOCKOCTHU € UCIIOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoeHue ceueHnii MHOTOTPAHHUKOB UM TEJ BpaIllEHUs: CEYEHUS IIUINHIpa
(mapaJyieTbHO YW MEPHEeHAMKYISIPHO OCH), CEUYECHHS KOHyca (mapaiieiabHbIe
OCHOBAHMIO M TIPOXOJIAIINE Yepe3 BEPIINHY), CEUEHUs 111apa, METO bl TOCTPOCHUS
CEUYEeHMIl: METOJ| CJEeJ0B, METOJI BHYTPEHHErO0 MPOEKTUPOBAHUS, METOJI MepeHoca
CEKYIUIEH IIOCKOCTH.

BekTopbl H KOOPANMHATHI B MPOCTPAHCTBE

Bektopet B mpoctpanctBe. Omnepauuu Haja BekTopamu. BekTopHoe
yMHOKeHHE BeKTOpoB. (CBoWCTBa BEKTOPHOro ymHOXeHus. IIpsmoyronpHas
cucTeMa KoopAuHaT B mpocTpancTBe. Koopauuatsl Bektopa. PaznoxkeHue BekTopa
no Oasucy. KoopamHaTHO-BEKTOPHBIH METOJl TPHU PEIICHUH T€OMETPUYECKUX
3ajad.

JABUKEeHNsSI B IPOCTPAHCTBE

JIBixenus: mpoctpanctBa. OToOpakeHus. J[BUKEHUS W PaBEHCTBO (Quryp.
OOuue cBoicTBa JBMKEHUM. Buabl JBMXEHUN: TMapasuielibHbIA IEpPEHoC,
[EHTPAJIbHAsT CUMMETpHs, 3€pKajbHas CUMMETPHS, IMOBOPOT BOKPYT MPSMOM.
[Ipeo6pazoBanus nogodus. [psimas u cepa Diinepa.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMSA YYEBHOI'O KYPCA
«TEOMETPHUSl» (YIJAYBJEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpakaanckoe BOCIUTAHME:

c(hOpMHUPOBAHHOCTD IPAKJAHCKON MO3UIIMK 00YUYarOIIEerocsl Kak akKTUBHOTO U
OTBETCTBEHHOT'O  WJI€Ha  POCCHUUCKOTO  OOIlecTBa,  MPEJACTAaBICHUE O
MaTeMaTUYECKUX OCHOBaxX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
mpoLeayp TpaXkJaHCKOro oOmiecTtBa (BBIOOPHI, OMPOCHI W JIPYroe), yMEHUe
B3aUMOJICCTBOBaTh C COLMAJIbHBIMU HWHCTUTYTaMHM B COOTBETCTBHUH C UX
GYHKIUSIMUA 1 HA3HAYCHUEM;

2) naTpuoTHYeCKOE BOCIIUTAHHE:

c(hOpMHUPOBAHHOCTh POCCHUHCKOM T'pakJTaHCKOW HIACHTUYHOCTH, YBOXKCHUS K
MPOILLJIOMY M HACTOSIIIEMY POCCHICKONW MaTeMaTUKH, LIEHHOCTHOE OTHOILIECHHE K
JOCTUKEHUAM POCCUUCKUX MAaTEMAaTUKOB U POCCUKMCKOM MAaTEMaTUYECKON IIKOJIbI,
UCIIOIb30BaHUE ATUX JOCTHKEHUW B JAPYrUX HayKax, TEXHOJIOTHsX, cdepax
SKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

OCO3HAHME JTYXOBHBIX IIEHHOCTEU POCCHUUCKOTO Hapoja, ChOPMUPOBAHHOCTD
HPABCTBEHHOI'0 CO3HAHUA, 3TUYECKOTO IMOBEACHHUS, CBSI3AHHOIO C MPAKTUYECKUM
IIPUMEHECHUEM JOCTW)KCHUW HAyKH W JIESTEIbHOCTBIO YUYEHOTO, OCO3HAHUE
JIMYHOTO BKJIa/1a B MOCTPOCHHUE YCTOMUUBOTO OYAYIIETO;

4) acTeTHYECKOE BOCIIUTAHME:

3CTETUYECKOE OTHOLICHWE K MHpPY, BKIKOYAs SCTETUKY MATEMATHYECKUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a7a4, PEHICHUH, pacCyKICHHUIN, BOCIPUUMYHUBOCTh
K MaTEMaTUYECKUM acleKTaM pa3IMYHbIX BUJIOB HCKYCCTBA;

5) pusuueckoe BocnuTaHKE:

c(hOpPMUPOBAHHOCTh yMEHHUSA MPUMEHATh MaTeMaTU4YECKUEe 3HAHUS B
MHTEpecax 3JI0pOBOTO 1 0€30MacCHOT0 00pasa >KM3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 3JI0POBBIO (370pOBOE MHUTaHHE, COANAHCUPOBAHHBIM PEXKUM 3aHATUH U
OTJIbIXa, peryisipHas (pu3nvecKas aKTUBHOCTh), (U3NYECKOE COBEPIICHCTBOBAHUE
IIPY 3aHATHUSAX CIIOPTUBHO-03/I0POBUTENBHOMN JESITENBHOCTBIO;

6) TpynoBoe BoCIIUTAHUE:

TOTOBHOCTh K TpPYIy, OCO3HaHUE LIEHHOCTU TPYAOIIOOUS, HHTEpPEC K
pasiuuHbIM  cepaM  NMPOodEeCCHOHAIBHOM  NESITEIBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHUSIMHU, YMEHHUE COBEpIlaTh OCO3HAHHBIA BHIOOP
Oynymeit mpodeccun W pealn30oBBIBaTh COOCTBEHHBIC JKM3HCHHBIC IIJIAHBI,
TOTOBHOCTh M CIHOCOOHOCTH K  MaTreMaTHU4ecKOMy  OOpa3oBaHUIO U



caMOOOpa30BaHMIO Ha TMPOTSHKEHWU BCEH JKU3HHM, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MPAKTUYECKUX 3a/1a4 MaTEMaTUYECKON HANpPaBJICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHUE:

c(OPMHUPOBAHHOCTh  DKOJIOTHUECKOW KYJIbTYPhl, TIOHUMAHWE BIWSHHUS
COLMAIbHO-DPKOHOMHYECKHUX TMPOILIECCOB HA COCTOSIHUE MPUPOTHONW U COLIMATIBLHOU
cpenbl, OCO3HAHUE TII00AIBHOTO XapaKTepa IKOJIOTUYECKUX MpoOieM, OpUeHTAIUS
HAa TPUMEHEHHE MAaTEMAaTHMYECKUX 3HAHWUW JJIs pelieHusl 3agad B 00JacTu
OKpY>Kalollle cpenpl, IUIAHUPOBAHUE TMOCTYNKOB W OLIEHKH HMX BO3MOXHBIX
MOCJICACTBUH ISl OKPYIKAIOIIEH CPEIbI;

8) HeHHOCTH HAYYHOTO MO3HAHMS:

c(hOpPMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUSI HAYKMW W OOIIECTBEHHOW  MPAKTUKH, [OHUMaHUE
MaTeMaTHYeCKOW HayKH Kak c]epbl 4YeIoBEYeCKOW JesATEeTbHOCTH, JTaroB €&
pa3BUTUSA M 3HAYMMOCTH [ Pa3BUTUS UUBUJIM3ALUM, OBJAJCHUE S3BIKOM
MaTeMaTUKH U MAaTeMaTUYeCKOM KyJIbTypOM KakK CpEeJCTBOM TO3HAHMUS MHUPA,
TOTOBHOCTh OCYUIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JAESTEIbHOCTh
WHJIMBUIYAJIbHO U B TPYMIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHBbIC YHHBEPCAJIbHbIE Y4eOHbIE 1eiiCTBUA

ba3oBble jjoruyeckue aeicTBus:

BBIBILITh U XAPAKTEPU30BaTh CYILIECTBEHHBIE INPU3HAKM MAaTEMaTUYECKHUX
OOBEKTOB, MOHATUH, OTHOUIEHUM MEXIy HNOHATUAMH, (POPMYIUPOBATH
onpeeneHusl MOHATHM, yCTaHABIMBATh CYIECTBEHHbIN MPU3HAK Kiaccu(UKanuu,
OCHOBaHMS JJ11 0000IIECHUS U CPaBHEHUS, KpUTEPHUH POBOJAMMOIO aHAIIN34;

BOCIIpUHUMATh,  (OpPMYyIHpPOBaTb U  MPeoOpa3oBBIBATH  CYKJICHUS:
YTBEpAUTENIbHbIE U OTPULIATENIbHBIE, JUHUYHBIE, YACTHBIE U O0IIUE, YCIOBHBIE,

BBISIBJISITh MATEMATHYECKNE 3aKOHOMEPHOCTH, B3aUMOCBS3U U IIPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIOJECHUSIX U YTBEPKACHUAX, MpeiaraTb KpUTEpUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTENW U IPOTUBOPEUNN;

JiejaTh BBIBOABI C HCIIOJIb30BAHUEM 3AaKOHOB JIOTHMKM, ACAYKTUBHBIX W
VHJYKTUBHBIX YMO3aKIIOUYECHUN, YMO3AKJIFOUCHUH 10 aHAJIOTUH;

IIPOBOJIUTH CAMOCTOATENIBHO J0KA3aTENbCTBA MATEMATHUECKNX YTBEPKICHUM
(mpsiMBIE U OT MMPOTUBHOTO), BEICTPAWBATh apryMEHTALMIO, IPUBOJUTE IPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHUS U BHIBObI;

BbIOMpATh crnocod pemieHuss y4eOHOM 3amaud  (CpaBHUBATH HECKOJIBKO
BApUAHTOB  pEIIEHHUs, BbIOMpaTh HauboJiee MOAXOMSIIIHUA € y4&ToM
CaMOCTOATEIIbHO BBIJIEJIEHHBIX KPUTEPUEB).

Ba3oBble ucciieqoBareLCKe J1eCTBUA:



UCIIOb30BaTh BOMPOCHI KAaK HCCIEA0BATEIbCKUNA HHCTPYMEHT IO3HAHUS,
dbopMynaMpoBaTh  BOMPOCH,,  (PUKCHUPYIOUIME  MPOTHUBOpEUYUE,  MpodIieMy,
yCTaHaBJIMBaTh HUCKOMOE U JaHHOE, (OPMHUPOBATh THUIIOTE3Y, apryMEHTHUPOBATH
CBOIO MO3UIIHUI0, MHEHHUE;

MPOBOJIUTH CAMOCTOSITENIbHO CIUIAHHUPOBAHHBIN HKCIEPUMEHT, UCCIEIOBAHHE
10 YCTaHOBJICHUIO OCOOEHHOCTEH MaTeMaTH4ecKoro o0beKTa, sBJIICHUS, Ipolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKy OOBEKTaMU, SBJICHUSIMU, MPOIECCAMMU;

CaMOCTOSATENLHO (OPMYIHUPOBATH OOOOIECHUS M BBIBOJBI MO PE3yIbTaTaM
NPOBENEHHOTO  HAOMIONEHMS, MCCIEOBAaHUSA, OILICHUBaTh  JOCTOBEPHOCTh
MOJIYYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB U 0000IICHHIA;

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMpollecca, a TAKXKE BbIJIBUIaTh
MPEANOJIOAKEHHUS O €r0 Pa3BUTUU B HOBBIX YCIIOBHSIX.

Pabora c nnpopmanueii:

BBISIBIISATH A€UIUTH UHPOpPMALIMU, JAHHBIX, HEOOXOJUMBIX Jig OTBETa Ha
BOIIPOC U JIJIS PEIICHUsI 3a]1a4u;

BBIOMpATh MH(DOPMAIHIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, aHATU3UPOBATH,
CHUCTEMATU3UPOBATh M HWHTEPIPETUPOBATh WH(OpPMAIMIO pPA3IMYHBIX BHUIOB U
dbopM npeacTaBICHUS;

CTPYKTYypHUpPOBaTh HMH(OpPMAINIO, MPEICTABIATh, €€ B pa3luyHbIX ¢dopmax,
WJUTIOCTPUPOBATH TpadhUUueCcKH;

OIICHUBATh HaJIEKHOCTh uHbopmaIu o CaMOCTOSITEJILHO
c(hOpMyTUPOBAHHBIM KPUTEPHUSIM.

KoMMyHuKaTHBHBIE YHUBepPcAJbHbIE Y4eOHbIe TeiCTBUSA

OO0menue:

BOCIIPUHUMAThL U (OPMYJIMPOBATH CYKJACHUS B COOTBETCTBUU C YCIOBUSIMU U
HEeasIMH OONIEHUs, SCHO, TOYHO, IPaMOTHO BBIPAXKATh CBOIO TOYKY 3pPEHHS B
YCTHBIX W THCHMEHHBIX TEKCTax, JaBaThb MOSICHEHUS MO XOJy PEIICHUS 3aJauH,
KOMMEHTHPOBATH MMOJYYCHHBIN pe3ybTarT;

B X0Ji¢ OOCYXKJICHUS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYXKIAaeMON TEMBI,
npoOJeMBbl, pemaeMol 3aJadd, BBICKA3bIBATh WJEH, HAIICJICHHBIE Ha TIOWCK
pEllIeHUs, COIMOCTAaBIATh CBOM CYXACHUS C CYXICHUSMH JAPYTMX YYaCTHUKOB
Jayanora, oOHapyXKUBaTh Pa3jMyue U CXOJICTBO TO3WIIHUM, B KOPPEKTHOUN dopme
dbopMyIIHpOBaTh pa3HOTIIACHS, CBOM BO3PAKCHUS;

NPEACTaBIATh PE3yIbTaThl PEIICHUS 3aJlau, SKCIIEPUMEHTA, UCCIEIOBAHUS,
IIPOCKTa, CaAMOCTOSITEILHO BBIOMpPATh (opMaT BBICTYIUICHHUS € Y4ETOM 3ajad
MPE3CHTAIMN U 0OCOOCHHOCTEHN ayAUTOPUH.

PerynsiTuBHbIE YHHBEpPCAJIbHbIE YUeOHbIE AeiicTBHS
Camoopranusanus:



COCTaBJISITh IUIAH, AJITCOPUTM PEIICHUS 33/1a4d, BEIOUPATh CIIOCOO pelIeHus C
y4E€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
Y KOPPEKTUPOBATh BApUAHTHI PEIIEHUH ¢ y4ETOM HOBOM MH(OpMAITHH.

CaMOKOHTPOJIb, IMONMOHAJILHBII HHTEJJIEKT:

BJIAJCTh HABBIKAMHM  TIO3HABATEIBHOM  peduieKCMM  Kak  OCO3HaHMUS
COBEPILIAEMbIX JCUCTBUN M MBICIHUTENBHBIX MPOILECCOB, X PE3YyJIbTaTOB, BIAJETh
croco0aMy  CaMOTIPOBEPKH, CAaMOKOHTPOJIS TpoIlecca M pe3yibTaTa peIIcHUs
MaTeMaTUYECKON 3aJa4H;

PEeNBUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh MPU PEIICHUU 3aJ]1a4yH,
BHOCUTBH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JaHHBIX,
HaWJCHHBIX OIMHOOK, BBISBJICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBHUE PE3yJIbTATa IEJIN U YCIOBUSIM, OOBSICHITH MPUIUHBI
JOCTIKEHUS WJIM HEIOCTHKEHUST PE3YJIbTaTOB JIEATEIbHOCTH, HAXOJUTh OIIHOKY,
JaBaTh OIIEHKY IPUOOPETEHHOMY OTIBITY.

CoBMecTHAs 1eSITEJIbHOCTD:

MOHUMATh M HCIIOJIh30BaTh MPEUMYINECTBA KOMAHIHONW M WHIWBHUIYaIbHOU
paboThl mMpU pEHIeHHH YYEOHBIX 3a7a4, MPUHUMATh IIeb COBMECTHOMU
NEeSATENbHOCTH, TJIAHUPOBATh OPTaHM3ALMI0O COBMECTHOM pPabOThI, pacmpeneisiTh
BUJIbI palbOT, JOroBapuBaThCS, OOCYX JaTh TIPOLIECC U pe3yJbTaT padoTHI,
000011aTh MHEHHUST HECKOIBKUX JIIOACH;

y4acTBOBaTh B TPyNNoBbIX ¢opmax paboThl (0OCyxkaeHHs, OOMEH MHEHUH,
«MO3TOBbIE IITYPMBI» M HWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl U
KOOPJIMHUPOBATh CBOM JACHCTBUSA C JPYTUMH UJIE€HAMHU KOMAaHbI, OIICHHBATh
KauyeCcTBO CBOET0 BKJIaJa B OOIMIMN MPOAYKT MO KPUTEPUAM, CPOPMYITHMPOBAHHBIM
y4aCTHUKaMU B3aUMOJICUCTBHUSI.

NPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kinacca oOyJaromuiicss HayquTCs:

e CBOOOJIHO ONEPUPOBATH OCHOBHBIMU TMOHSTHUSIMU CTEPEOMETPUM MPU
pelLIeHUH 3a7a4 ¥ IPOBEACHUN MAaTEMAaTUYECKUX PACCYKICHUI;

e TMPUMEHATH AKCMOMBI CTEPEOMETPUU M CIIECJCTBUS U3 HHUX MPHU pPEUICHUHU
Tr€OMETPUYECKHUX 3a/1a4;

e KJaccU(PUIIMPOBATh B3aUMHOE PACIOJIOKEHUE MPSMBIX B MPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IUIOCKOCTEN B IPOCTPAHCTBE;

e CBOOOJHO OMEpUpPOBATH TMOHSATUSIMHU, CBS3aHHBIMH C YIJIaMH B
MPOCTPAHCTBE: MEXIY MPSMBIMH B TPOCTPAHCTBE, MEXAYy MNPSIMON U
IJI0CKOCTBIO;

e CBOOOJIHO OTIEPUPOBATH MOHATUSIMH, CBI3aHHBIMU C MHOTOTPAaHHUKAMH;



e CBOOOJHO pacno3HaBaTb OCHOBHBIE BHJIBI MHOTOIPAaHHUKOB (TpU3Ma,
nupamuza, NpsSMOYyTOIbHBIN Mapaienenumnes, Kkyo);

e KiJaccuuIUpoBaTh  MHOTOTPAHHMKU,  BbIOMpas  OCHOBAaHHUS IS
KJ1accu(UKaIuy;

e CBOOOJHO OMNEPUPOBATH TOHATHUSIMHU, CBSI3AHHBIMU C  CEYCHUEM
MHOT'OTPaHHUKOB IIJIOCKOCTBIO;

e BBIMNOJIHSITH napasuiesibHoe, LEHTpaJIbHOE u OpPTOTOHAJILHOE
MPOCKTUPOBaHNUE (HUTYp HA TIOCKOCTH, BBITIOJHITH M300pakeHus Quryp
Ha MJIOCKOCTH;

e CTPOUTH CEUYECHUS MHOTOTPAHHUKOB PA3JIUYHBIMH METOIAMU, BBINOJHATH
(BBIHOCHBIE) MJIOCKHE YEPTEXKH U3 PUCYHKOB MPOCTHIX O0BEMHBIX (DUTYD:
BU/JI CBEPXY, COOKY, CHU3Y;

e BBIUHCIATH IUIOMIAAM  [OBEPXHOCTEH  MHOTOIPAaHHUKOB  (IIpU3Ma,
nupamMuza), FeOMETPUUYECKUX TeN ¢ TPUMEHEeHueM (popmyit;

e CBOOOJIHO ONEPUPOBATH MOHIATUSIMU: CAMMETPHUSI B MPOCTPAHCTBE, IIEHTD,
OCh M IUIOCKOCTh CHUMMETPHUH, ILEHTP, OCh M IUIOCKOCTh CHUMMETPHUU
burypsr;

e CBOOOJHO ONEPUPOBATH MOHATUSIMH, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpJAWHATaM B MPOCTPAHCTBE;

e BBINOJIHITH ACHUCTBUS HaJ BEKTOPAMU;

e pelarh 3aJa4d Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHUH H
HaxO0XJICHUE TE€OMETPUYECKHX BEIUYUH, MPUMEHSSI HU3BECTHBIE METOMbI
MIpU PEIICHUH MaTeMaTUYECKUX 3aja4 MOBBIIIEHHOTO U BBICOKOT'O YPOBHS
CJIO’KHOCTH,;

e TMPUMEHATH MPOCTEUIINE MPOrPAMMHBIE CPEACTBA U  BJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUUECKUX 3a/1a4;

e W3BJICKaTh, MPeOOPa3OBBIBATH W HMHTEPHPETUPOBATH HUHPOPMAIUIO O
MPOCTPAHCTBEHHBIX TEOMETPHUYECKUX (QUrypax, MpeACTaBICHHYIO Ha
yepTekax U pUCYHKaX;

e TMPUMEHATH IIOJYYECHHbICE 3HAHUS HA MPAKTUKE: CpAaBHUBATh W
aHAJIM3UPOBATH PEabHbIE CUTYyalldd, MPUMEHSITh U3y4YCHHBIC MOHSTUS B
mporecce  TMOWCKAa  pelieHUsT  MaTeMaTH4YecKd  Cc(hopMyInpoBaHHOM
npoOIeMbl, MOJETUPOBATh peajbHbIE CUTyallMd Ha S3bIKE TE€OMETPHH,
UCCIIE0BATh MMOCTPOEHHBIE MOJENIN C UCIIOIb30BAHUEM I€OMETPUUYECKHUX
MOHSATUM W TEopeM, ammapara ajareOpbl, pemath MPaKTUUYECKUE 3a/1auu,
CBSI3aHHBIEC C HAXOXKJIECHUEM I'€OMETPUUYECKUX BEIUYMH;

e UHMETh MPEJCTABICHUS 00 OCHOBHBIX 3Talax pPa3BUTHUs TEOMETPUH Kak
COCTaBHOM yacTu (pyHAaMEHTa pa3BUTUS TEXHOJIOTUIA.

K xonny 11 kaacca oOyyaromuiicss Hay4YuTCs:



CBOOOJTHO OIEPUPOBATH TMOHATUSAMH, CBSI3aHHBIMU C IWJIMHIPUYECKOM,
KOHUYECKOM U chepuyeckod MOBEPXHOCTSAMHU, OOBSICHATH CIOCOOBI
MOJTy4YEHUS,;

ONEPUPOBATH MOHITUSAMHU, CBSI3AHHBIMU C TE€JIAMU BPAILCHUS: [IWJIMHAPOM,
KOHYCOM, c(hepoit u mapowm;

pacno3HaBaTh Tejla BpamleHus (UMIUHAP, KOHYC, cdepa W 1ap) U
O0O0BSACHATH CIOCOOBI MOTYYEHUS TEJ BPALLECHUS;

KJIacCU(DUIMPOBATH B3aUMHOE PACIIOIOKEHNE C(Hephl U TNIOCKOCTH;
BBIYUCIISITh BEJIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB WM TEJN BpalleHUs,
00BEMBI U TUIOHIAJM MOBEPXHOCTEH MHOTOTPAaHHUKOB M TEJ BpalleHHUS,
F€OMETPUYECKUX TeJN C IPUMEHEHUEM (popmyIT;

CBOOOJTHO OIEPUPOBATH MOHSITHSIMH, CBS3aHHBIMH C KOMOWHAITMSIMU TE
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPAaHHUK, BIHMCAHHBIA B chepy u
OMHCaHHBIA OKOJIO cdepbl, chepa, BIUCAHHAS B MHOTOTPAHHUK HIIA TEJIO
BpaIllCHHUS;

BBIYUCIISITh COOTHOIIEHUS MEXY IUIOIIAISIMU MOBEPXHOCTEN U 00bEMaMu
ITOJIOOHBIX TEI;

n300pakaTh u3ydyaemble (UTYpBI, BBINOJIHATH (BBIHOCHBIE) TUIOCKHE
YEpTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEYEHUS TEJ BPAILLCHUS;

U3BJIEKaTh, WHTEPIPETUPOBATH W MPeoOpa3oBbIBATH HH(POPMAIUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, IMpeACTABICHHYIO Ha
yepTekax U pUCYHKaX;

cBOOOHO ONEPUPOBATH MOHATHEM BEKTOP B MIPOCTPAHCTRE;

BBITIOJIHATh ONEpalliy HaJl BEKTOPAMHU;

3a/1aBaTh MIOCKOCTh YPaBHEHUEM B JEKapTOBOW CHUCTEME KOOPAUHAT;
peniath TeOMETPUYECKHUE 3aa4l Ha BBIYMCICHUE YIJIOB MEXAY MPSIMBIMU
U IUIOCKOCTSIMHU, BBIUYMCIICHHE PACCTOSIHUM OT TOYKH JI0 IUIOCKOCTH, B
LEJIOM, HA TPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METO/1a IIPU PEUIECHUU;
CBOOOJTHO ONEPUPOBATH TMOHATUSIMHU, CBS3aHHBIMH C JIBIDKCHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKECHHUI;

BBITIOJIHATh HW300paXEHUSI MHOTOTPAHHUKOB W TEN BpaIICHUS TIPH
[apajUuIeJIbHOM  IIEPEHOCE, UEHTPAIBHOM CHUMMETPUM, 3€PKAJIbHOMN
CUMMETpPUH, IPU TOBOPOTE BOKPYT MPSIMOH, MpeoOpa3oBaHus MOA00US;
CTPOUTH CEUYEHHS] MHOTOIPAHHUKOB W TE€J BpAIICHUS: CEYEHUs LMJIUHIpa
(mapaJieTbHO U NEPHEHIUKYISPHO OCH), CEUYEHHUS KOHYca (MapaijieIbHbIe
OCHOBAHHUIO U MTPOXOSIIME YEPE3 BEPILNHY ), CEUEHHUS 11aPa;
UCIOJIb30BaTh METOJbl TIOCTPOCHUS] CEUEHUH: METOJ CIIeJIOB, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METO/ MIEPEHOCA CEKYIIEH MITOCKOCTH;



JIOKa3bIBaTh FT€OMETPUYECKUE YTBEPKICHUS,

OPUMEHATh TeoMeTpuueckre (akTbl JUIsl PEIICHUs CTEPEOMETPUUYECKUX
3a/1a4, NPEANOJIarallliuX HECKOJIBKO IIaroB pELICHUS, €CIH YCIOBUS
MPUMEHEHUS 3aJIaHbI B IBHOW U HESBHOU (hopMmE;

pelmars 3aJadyd Ha JOKa3aTelbCTBO MAaTEMaTHYECKUX OTHOLICHUW U
Hax0XKJICHUE TEOMETPUUECKUX BEIINYNH;

MPUMEHATh MPOrPAMMHBIE CPEJICTBA U 3JIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHUCTEMBI ITPU PELICHUN CTEPEOMETPUUYECKUX 3a]aY;

IIPUMEHATh  IIOJYyYEHHbIC  3HAHUS HA  [PAKTUKE:  CPaBHUBATH,
aHAJIU3HUPOBATH U OLICHUBATh PEAJIbHBIE CUTyalluu, IPUMEHATh U3YUEHHBIE
MOHATHUS, TEOPEMBbI, CBOWCTBA B TMPOILECCEe TMOHUCKA PEUICHUS
MaTeMaTU4ecKu  CHOPMYJTUPOBAHHOW  TPOOJIEMBI,  MOJEITUPOBATH
peaIbHBIE CUTyallMH Ha S3bIKE T'€OMETPUHU, HCCIIEN0BATh MOCTPOCHHBIE
MOJENN C UCIOIb30BAHUEM TE€OMETPUUECKUX TOHATUH M TEOPEM,
anmaparta anreOpbl, peniaTh MNPAKTUYECKHE 3ajlaud, CBSI3aHHBIE C
HaXO0XJICHUEM I'€OMETPUUYECKUX BEIINYNH;

UMETh TpeACTaBICHUS 00 OCHOBHBIX dTalax pPa3BUTHUS TEOMETPUH Kak
COCTaBHOM yacTu (pyHAaMEHTa pa3BUTUS TEXHOJIOTUA.



TEMATHYECKOE IINTAHUPOBAHUE

10 KITACC
KosaunuyectBo yacos DJIEeKTPOHHbBIE
No 11/ HaunMeHoBaHMe pa3je/ioB U TeM (uudpossbie)
) NpOrpamMmbl Bcero Kontposbubre | Ipakruueckue o0pa3oBaTejbHbIE
padoTsbI padoTsbI pecypebl
1 Bseznenue B cTepeoMeTpuIo 23 1
) B3aumHOe pacnonoxeHue NpsiMelx B 6 |
IIPOCTPAHCTBE
3 [TapanienbHOCTb NPSAMBIX U INIOCKOCTEN B g
IIPOCTPAHCTBE
4 IlepnieHAUKYISIPHOCTD MPSIMBIX U 75
IUIOCKOCTEHN B POCTPAHCTBE
5 VYrusl 1 pacCTOAHUS 16 1
6 MHororpaHHuku 7 1
7 BekTopsl B IpoCTpaHCTBE 12
g [ToBTOpeHue, 06001IeHNE 1 5 )
cucTeMaTu3anus 3HaHUN
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 4 2




11 KITACC

KoaunuecTBo yacos DJIeKTPOHHbIE
No 1/ HanmeHoBaHMe pa3ie/ioB U TeM (uudpossbie)
) NMPorpamMmMbl Bcero Kontpoatnere | Ilpakriyeckue o0pa3oBaTe/bHbIE
padoThI padoThI pecypes
1 AHanuTH4YecKas TeOMETpHs 15 1
) [ToBTOpEeHME, 0600IIEHNE 1 15 1
CUCTeMAaTU3alusl 3HAaHHUHA
3 O0BEM MHOTOTpaHHHKA 17 1
4 Tena BpaieHus 24 1
5 [Tnomaau moBepXHOCTU U O0BEMBI 9 1
KPYTJBIX TEJ
6 JBrkeHUs 5 1
. [ToBTOpeHme, 0600IICHNE U 17 )
CUCTeMaTU3alMsl 3HAaHUMA
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 4 4




IHOYPOYHOE IIVTAHUPOBAHUE

10 KUIIACC
Kosaun4yecTBo yacoB D/1eKTPOHHbIE BocnurareabHblii
Ne T Jarta uudposbie NOTeHIHAJI
€Ma ypoka Kout | IIpakTt
n/n yP Bce 0 p u3y4YeHusi | 00pa3oBaTeJbHbI
ro p paﬁ paﬁ € peCcypchl
YBOKEHUS K IPOLUIOMY U
HAaCTOSIIEMY POCCHHCKON
OCHOBHI)IG npaBuia MaTEMAaTUKH, HEHHOCTHOC
OTHOUICHUEC K JOCTH)XXCHUAM
M300paKCHHS Ha PUCYHKE .
bubnuorexa [JOK POCCHICKMX MaTEMaTHKOB U

TUIOCKOCTH, MapajieIbHbIX
MPSIMBIX (OTPE3KOB), CEPETUHBI
OTpe3Ka

https://m.edsoo.ru

poccuiickoit MaTeMaTH4eCKOn
IIKOJIBI, UCTIOJIB30BAHHE ITHX
JIOCTIDKCHUN B IPYTUX HAYKaXx,
TEXHOJIOTHAX, chepax
SKOHOMUKH;

[TonsiTHs cTepeoMeTpHn: TOUKA,
npsiMasi, MI0CKOCTh,
npocTpancTBO. OCHOBHBIE
npaBuiIa H300pakeHus Ha
PHCYHKE IJIOCKOCTH,
MapajuIeNIbHBIX MPSIMBIX
(OTpe3KOB), cepeIuHbI OTPE3Ka

bubmuoreka [JOK
https://m.edsoo.ru

MPEICTaBICHHUE O
MaTeMaTHYECKUX OCHOBaX
(YHKLIMOHUPOBAHUS PA3THYHBIX
CTPYKTYP, SIBICHUI

[TonsTHSA: MEepecekarouecs
IUIOCKOCTH, NEPECEKAIONINECS
npsiMasi ¥ IMJI0CKOCTb;
HOJYIIPOCTPAHCTBO

bu6mmoreka [JOK

https://m.edsoo.ru

TOTOBHOCTB K aKTHUBHOMY
y‘IaCTI/IIO B peHIeHI/II/I
MPaKTUYECKUX 3a7a4
MaTeMaTH4IeCKOH
HaHpaBHCHHOCTI/I
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[TonsTHA: nepecekarouecs
IJIOCKOCTH, NIEPECEKAIOLIUECS
npsiMas u TII0CKOCTh;
MOJIyIPOCTPAHCTBO

bubmuoreka [JOK
https://m.edsoo.ru

3CTETUYECKOE OTHOIIECHHE K
MUPY, BKIIFOUas 3CTETUKY
MaTEMATHYCCKUX
3aKOHOMEPHOCTEH, OObEKTOB,
3a/1a4, peLICHUM, pacCyX1CHUH,
BOCHPUUMYHBOCTH K
MaTeMaTHYECKHM acleKTaM
Pa3iIMYHbIX BUAOB UCKYCCTBA,

MHoOTOrpaHHUKH, U300paKEHHE
MPOCTEUIINX MPOCTPAHCTBEHHBIX
buryp, HeCyImeCTBYIOIINX
00BEKTOB

bu6mmoreka [IOK
https://m.edsoo.ru

MIpeICTaBJICHUE O
MaTEMAaTHYCCKHNX OCHOBAX
(hyHKITHOHUPOBAHUS PA3TUIHBIX
CTPYKTYD, SIBJICHU

MHororpaHHuKH, U300paKeHne
MPOCTEHIIINX TPOCTPAHCTBEHHBIX
¢buryp, HECyIIECTBYFOIINX
00BEKTOB

bu6nuoreka [JOK
https://m.edsoo.ru

TOTOBHOCTB K aKTUBHOMY
YYacCTHIO B PEIICHUH
MIPAKTHYECKUX 33124
MaTeMaTHYECKOU
HaIpaBJI€HHOCTH

AKCHOMBI CTEPEOMETPUH U
NIEpBBIE CIECTBUS U3 HUX

bu6mmoreka [{OK
https://m.edsoo.ru

YMEHHE COBEpIIATh OCO3HAHHBIN
BBIOOp Oymymieit mpodeccnn u
peaan30BLIBATH COOCTBEHHEIE
YKU3HEHHBIE TUIAHBI, TOTOBHOCTH
1 CIOCOOHOCTH K
MaTeMaTHYECKOMY
00pa30BaHUIO U
caM000pa30oBaHHUIO Ha
MIPOTSKCHUHU BCEH KU3HU

AKCHOMBI CTEPEOMETPHUH U
IIEPBBIE CIEICTBUA U3 HUX

bu6mmoreka [JOK
https://m.edsoo.ru

c(hOpMUPOBAHHOCTh
MHUPOBO33PEHHS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO
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Pa3BUTHS HAYKHU U
00IIeCTBEHHOM TPaKTHKH

AKCHOMBI CTEPEOMETPUH U
HIepBBIC CICICTBUS U3 HUX.
CriocoObI 3a1aHusI IPSIMBIX U

bubmuoreka [JOK

OBJIAJICHUE SI3IKOM MaTEMAaTHUKHU
U MaTeMaTU4YECKOUN KyJIbTYpOi
KaK Cp€IACTBOM IIO3HAHUA MHPaA

? IJIOCKOCTEN B TPOCTPAHCTBE. https://m.edsoo.ru
O0603HaueHus NPSAMbIX U
IIJIOCKOCTEMN
N3o6paxenue ceueHuit IIOHUMAaHNE MaTEMAaTHIECKOU
MMpaMuUIbl, KyOa U IPU3MBI, HayKH Kak chepbl yenoBedeckon
KOTOpBIE IPOXOJAT YePEe3 UX JIEATEIIBHOCTH, TAIlOB €€
10 pe6pa I/I306pa)KeHI/IC BI/I6HI/IOT6K3 HOK Pa3BUTHUA U 3BHAYUMOCTH IJIA
repeceyeHus oJyYeHHbIX https://m.edsoo.ru PASBUTHA HUBITHSAIIIH
mockocteil. PackpamuBanue
ITIOCTPOEHHBIX CEYEHUN Pa3HbIMU
LBETAMH
N3o6paxenune ceueHuit TOTOBHOCTH K TPY/Y, OCO3HAaHHE
MUPaMUJIbL, KyOa U IPU3MBIL, LIEHHOCTH TPy 1011001,
KOTOpPBIE IPOXOJAT Yepes3 ux MHTEPEC K PA3IUIHEIM chepam
1 pébpa. N3obpakenue bu6mmoreka [JOK npogeccHoHaNLHOU
repeceyeHus oJyYeHHbBIX https://m.edsoo.ru HeﬂTeHLHOCTfI’ CBiBaHHHM ¢
mockocteil. PackpamuBanue MATCMATHIOR 1 €¢
o NPUI0KEHUAMU
IIOCTPOEHHBIX CEUYEHUN Pa3HBIMU
LBETAMH
I/I306pa)KCHI/Ie CeYCHUU NOHUMaHHE MaTeMaTHIEeCKOM
o e B 10K |7 b el

KOTOPBIC MPOXOIST Yepe3 X
pEbpa. N3o0pakenue

https://m.edsoo.ru

Pa3BUTHUA U 3BHAYUMOCTH IJIA
Pa3BUTHA NUBUIIN3AIUA
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[IepeceyeHus MOIyYEHHBIX
mockocreil. PackpamuBanue
IIOCTPOEHHBIX CEYEHUN Pa3HbIMU
LBETAMU

N300paxeHune ceueHuit
MUPaMU/JIbL, KyOa U IPU3MBIL,
KOTOPBIE TPOXOST YEPE3 UX
p&6pa. Nzobpaxenue

bu6mmoreka [{OK

TFOTOBHOCTH K TPYly, OCO3HAHUE
[EHHOCTH TPYOTIO0uS,
HHTEPEC K Pa3IMIHBIM cepam
po(ecCUoHaTBHOMN

13 . JEATENbHOCTH, CBSI3aHHBIM C
[IEpECEUYCHHS ITOTYyYEHHBIX https://m.edsoo.ru R
. MaTeMaTHKOM U eé
miockocteil. PackpammBanue
. TPHIOKSHUSIMA
MMOCTPOEHHBIX CEYEHUN Pa3HbIMU
LBETAMH
TOTOBHOCTH K TPY/Ly, OCO3HaHHE
LEHHOCTH TPYA0TI00uS,
HHTEpPEC K Pa3IHIHbIM chepam
Meroa cneoB Ajist MOCTPOSHUs bubnunorexa [JOK pec b . Qep
14 . npodeccroHabHOI
CCUCHUM https://m.edsoo.ru
JESATENbHOCTH, CBSI3aHHBIM C
MaTeMaTUKOU U e
TPHIOKCHUSIMA
TOTOBHOCTB OCYILIECTBJIIATH
Meron cnenoB i MOCTPOEHUs MPOEKTHYIO U
. . . bubnuorexa [JOK
15 ceueHuil. CBOMCTBA MEepECeUCHUI HCCIIEI0BATEIBCKYIO
. https://m.edsoo.ru
pr{MLIX U IIJIOCKOCTEU ACATCIIBHOCTL MHAMBUAYAJIbHO
U B TpyIe
YBaXXCHUA K IPOILIIOMY U
HAaCTOSIIEMY POCCUUCKOM
Meroa cnenoB A IOCTPOEHHUS
. N . bu6mmorekxa [JOK MaTEeMAaTHKH, [IEHHOCTHOE
16 ceueHunii. CBOICTBA NepecevyeHnit

MPSAMBIX U IIJIOCKOCTEMN

https://m.edsoo.ru

OTHOIICHHUE K JOCTHUKCHUSIM
POCCHUHCKHAX MaTEMaTHKOB U
pOCCHIICKON MaTeMaTU4eCcKOn
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IIKOJIbI, KCIIOIb30BAHHE ITHX
JOCTIKEHHH B IPYTHX HAayKax,
TEXHOJIOTHSX, chepax
KOHOMHKH;

[TocTpoenue ceueHuii B
nupamuse, Kyoe 1o TpéM Toukam

npeacCTaBJICHUEC O
MAaTEMAaTHYCCKHUX OCHOBax

, bubnmoreka [JOK
17 Ha p&6pax. Co3naHne BBIHOCHBIX hitoes//mod I (bYHKIIMOHUPOBAHUS PA3THIHBIX
. ps://m.edsoo.ru =
YyepTeKel U 3alKCh IaroB CIPYKTYD, ABJICHIH
MOCTPOCHHUS
[Toctpoenue ceueHuii B TOTOBHOCTB K aKTHBHOMY
nMpamMue, Kyoe 1mo TpéM Toukam Bu6 LIOK Y4acTHIO B pEIICHUHI
R nonnoTexa
18 Ha p&bpax. Co3/1aHNE BEIHOCHBIX https//m.cd HPaKTUYCCKUX 33134
S.//M.€dS00.ru =
YepTeKEN ¥ 3alKCh [IaroB MaTeMaTHICCKON
HaIrpaBJICHHOCTHU
MOCTPOCHUS
3CTCTHYCCKOC OTHOIIICHUEC K
[TocTpoeHue ceueHuil B MHUpY, BRIIOHAS SCTCTHKY
. MAaTEMATHYCCKUX
nupamuie, Kyoe 1o TpéM Toukam y
v bubmuoreka [JOK 3aKOHOMEPHOCTEH, 0OBEKTOB,
19 Ha p&opax. Co3maHne BEIHOCHBIX . .
. https://m.edsoo.ru 3a/1a4, pelIeHUH, paccyXICHUH,
YyepTekel U 3amuch 11aroB
BOCIIPUUMYUBOCTD K
TOCTPOCHHA MaTEMATUYCCKUM aCIICKTaM
Pa3IMYHBIX BUOOB UCKYCCTBA,
[TocTtpoenue ceuenuii B Npe/ICTaBICHUE O
nupamue, Kyoe o Tpém Toukam G [OK MAaTEeMaTHYECKHX OCHOBAX
,, nOIMoTeKa
20 Ha p&opax. Co3aHne BHIHOCHBIX httos/mod (bYHKIIMOHUPOBAHUS PA3TUIHBIX
. ps://m.edsoo.ru .
yepTeKei M 3aIKCh IaroB CIPYKTYD, ABJICHIH
MTOCTPOCHUS
21 [ToBTOpEHME TITAHUMETPUH: bubmuoreka [JOK TOTOBHOCTH K aKTHBHOMY

TeopeMa 0 mpONOPLHMOHATBHBIX

https://m.edsoo.ru

Y4acCTHIO B pCIICHUU
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otpeskax. [logmobue
TPEYrOJbHUKOB

MIPaKTHYECKUX 3a/1a4
MaTeMaTHIECKON
HaHpaBHCHHOCTI/I

[ToBTOpEHME MIIAHUMETPUH:
Teopema Menenas. Pacuersl B

bubmuoreka [JOK

yMEHHE COBEPIIATh OCO3HAHHBIH
BBIOOD Oyaymiei npodeccuu u
peann30BbIBaTH COOCTBEHHBIE
JKHU3HCHHBIC IIJIaHbI, TOTOBHOCTh

22 CEUCHUAX Ha BBIHOCHBIX U CIIOCOOHOCTH K
https://m.edsoo.ru
yeprexax. Mcropus pazButus MaTeMaTHYECKOMY
IUIAHUMETPUU U CTEPEOMETPUU 00pa30BaHMIO H
camM000pa30BaHMIO Ha
MPOTSYKEHUU BCEH HKUZHU
c(OpPMHUPOBAHHOCTD
MHUPOBO33pPEHHUS,
” [IpakTuueckas pabora "AKCHOMBI bubnuoreka [JOK COOTBETCTBYIOIIECTO
crepeomerpun. Ceuenus" https://m.edsoo.ru COBPEMEHHOMY YPOBHIO
pa3BUTHsI HAYKH U
OO0IIECTBEHHO! MPaKTHKH
B3anmHoe pacnionoxenue OBIIQJICHUE S3bIKOM MaTEeMAaTUKU
MPSAMBIX B IPOCTPAHCTBE. 1 MaTeMaTU4eCKOHN KyJIbTypOH
24 CKpeIuBaromecs mpsmbie. Bu6nuoreka LIOK KaK Cpe/ICTBOM MO3HAHUS MUPa
[Ipr3HaKu CKpeMBaOIIMUXCS https://m.edsoo.ru
npsamMbIX. [lapannensHbie npsMble
B IPOCTPAHCTBE
TeopeMa 0 CylIECTBOBaHUU U MOHMMaHHE MaTEeMaTHYeCKON
€MHCTBEHHOCTHU MPAMOI HAYKH KaK cephl YeTOBEUCCKON
95 napajieabHON JaHHOM MPSIMON, bubimoreka IJOK ACATENLHOCTH, OTANOB €&

MPOXOIAIICH Yepe3 TOUKY
MPOCTPAHCTBA U HE JeXkKalleh Ha
JIaHHOU mpsiMoi. JIlemMma o

https://m.edsoo.ru

Pa3BUTHUA U 3HAYUMOCTU IJIA
Ppa3BUTUA HUBUIU3ALUN
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MNEePCCCUCHNHU I1apalJICIIbHBIX
MMPAMBIX IITTIOCKOCTBIO

[TapaniensHOCTh TpEX MPSIMbIX.
Teopema o Tpéx mapasuienbHbIX

bu6mmoreka [JOK

TOTOBHOCTH K TPYAY, OCO3HAHHE
IIEHHOCTH TPYXOTIO0MS,
UHTEPEC K pa3InYHbIM chepam

26 npodeccroHaIBHOI
npsaMsbIx. Teopema o https://m.edsoo.ru
JCATCIBbHOCTH, CBA3aHHBIM C
CKPEIIUBAOIINXCS MTPSMBIX MATEMATHKOMN 1 68
MNPUITOKCHUAMHA
[TapannenbHO€ IPOEKTUPOBAHKE. MOHUMaHHE MATEMaTHIECKO
OCHOBHBIE CBOMCTBA HayKH Kak cepbl YeIOBEUIECKOH
bubnmoreka [JOK 5
27 MapajuieIbHOTO MPOSKTUPOBAHMUS. httos://m.ed i ACATCILHOCTH, STAIIOB €€
ps://m.edsoo.ru
N3o0paxkenue pa3ubix Guryp B Pa3BHUTHsI U 3HAYUMOCTH ISt
o Pa3BUTHUA HUBUIINU3ALUN
MapajuieIbHON MPOEKIINH
TOTOBHOCTH K TPYAY, OCO3HAaHUE
LEHHOCTH TPYAOIIO0HS,
[enTpanbHas npoekus. Yroiu ¢ HMHTEPEC K PA3IMYHBIM cPepam
bu6mmoreka [{OK P P . dep
28 COHAITPABJICHHBIMU CTOPOHAMH. npodeccrnoHaNbHOI
https://m.edsoo.ru
VYron Mexay npsMbIMU JEATENLHOCTH, CBI3aHHBIM C
MAaTE€MAaTUKOU U eé
MPUITOKCHUAMA
TOTOBHOCTH K TPYAY, OCO3HAHHC
€HHOCTH TPYIOTFOOMSI
3amaun Ha NOKA3aTeEILCTBO U I PYA ’
HHTEPEC K pa3/IMYHbIM CPEpaM
HCCIIEIOBAHUE, CBSI3aHHBIE C bubnuorexa [JOK pee X p . dep
IIPOPECCCHOHAIIBHOU
29 p
pacoI0XEHUEM MIPSIMBIX B https://m.edsoo.ru
JACATCIBHOCTH, CBA3aHHBIM C
IpOCTpaHCTBE MAaTEeMAaTUKOU U e&
MIPUITOKCHUAMHA
30 [ToHsTHSA: MTapaIIETBbHOCTD bubmuorexa [JOK TOTOBHOCTB OCYILECTBIISTH

IIPSIMOM U INIOCKOCTU B

https://m.edsoo.ru

MIPOEKTHYIO
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npoctpanctse. [Ipusnak
[apaJuIeIbHOCTH IIPSIMOU U
miockocTy. CBoiicTBa
[IapaJUIEIbHOCTH NPSAMOU U
IIJIOCKOCTH

HCCIIeIOBATEIBCKYHO
JIEATETHHOCTD HHIUBUTY ATbHO
U B TpyIIIe

['eomeTpuueckue 3agaun Ha
BBIYMCIICHUE U JOKa3aTCIbCTBO,

[MOHMMaHWE MaTeMaTHIeCKOH
HAYKH Kak cepbl 4eIT0BEUECKON

bubnuorexa [JOK 5
31 CBSI3aHHBIE C MaPAJLICTbHOCTHIO httos://m od a ACATCIBHOCTH, STAIOB €C
MPSMBIX | MIOCKOCTEI B ttps://m.edsoo.ru Pa3BUTHA U 3HAYUMOCTH IS
HpOCTpaHCTBe Pa3BUTHA NUBUIIU3AILIUN
TOTOBHOCTH K TPYAY, OCO3HAHHUC
[Toctpoenue ceuenus, LEHHOCTH TPYOIIO0HS,
MPOXOISIIETO Yepe3 TaHHYI0 BuGmorexa [OK HHTEPEC K pa3inuHbIM chepam
nOINOTEK .
32 [IPSAMYIO Ha YepTekKe U https://m.cd npoecCHOHATbHON
S.//M.€dS00.ru
napajuieJIbHOTO APYron MpsiMoi. JEATENLHOCTH, CBI3aHHBIM C
Pacuér orHOmIEHM MaTeMaTHKOH U €€
TIPUIIOKECHUAMU
TOTOBHOCTB K TPYAy, OCO3HAHHUC
[TapannensHas IpoeKLus, LEHHOCTH TPYIOMIOOHS,
MIPUMEHEHHUE sl TOCTPOSHUS Bu6 10K MHTEPEC K PasInYHbIM chepam
. noIMoTeKa .
33 cedeHui kyba u npoecCHOHATBHON
. https://m.edsoo.ru
napauienenunena. Ceoncraa JESATENbHOCTH, CBSI3aHHBIM C
HapajuIeienuIe1a U MPU3MbI MaTEMaTHKON 1 €€
NPUITOKCHUAMA
TOTOBHOCTH OCYIIECTBJIATH
[TapamienpHble UIOCKOCTH. HPOEKTHYIO U
bu6mmoreka [IOK P y
34 [Ipu3Haku napamiebHOCTH JBYX HCCIIE0BATEIBCKYIO
. https://m.edsoo.ru
IIJIOCKOCTECHU ACATCIIBHOCTL MHAMBUAYAJIBbHO
U B rpynie
35 Teopema o mapayiieIbHOCTU U bu6nuoreka [JOK YBaXEHHsI K TIPOILIIOMY U
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€JIMHCTBCHHOCTH IIJIOCKOCTH,
MPOXOJIAILIEH Yepe3 TOUKY, He
MPUHAJIEHKALLYIO TaHHOMN
IUIOCKOCTH U CJIACJACTBUS U3 HEE

https://m.edsoo.ru

HAaCTOSIIEMY POCCUUCKOM
MaTEeMaTHKH, IIEHHOCTHOE
OTHOULICHHUE K JTOCTIKEHHUSIM
POCCHICKHX MAaTEeMaTHKOB U
pOCCHUIICKON MaTeMaTU4eCKOn
LIKOJIBI, HCTIONB30BaHHUE 3TUX
JOOCTHKCHHH B IPYTUX HayKax,
TEXHOJIOTHSX, chepax
9KOHOMUKH;

CaoiicTBa napamieabHbIX
IUIOCKOCTEH: 0 MapanieaTbHOCTH
MMPAMBIX IIEPECCUCHUA TTPU

bubmuoreka [JOK

MIPECTaBIIEHUE O
MAaTeMaTUYECKUX OCHOBax
(hyHKIIMOHUPOBAHUS PA3TUIHBIX

36 TepecevYeHUH IBYX https://m.edsoo.ru CTPYKTYD, SBJICHUHA
IapaJuIeIbHBIX IUIOCKOCTEN
TpeTben
CaolicTBa napamienbHbIX TOTOBHOCTB K aKTHBHOMY
IUIOCKOCTEH: 00 OTpe3Kax y4aCTHuIO B pEHICHUN
napajyieNbHBIX MPSMBIX, TPaKTHICCKHX 3a/1a1
37 3aKJIFOUEHHBIX MEXTY BH6J‘IHOTeKa LHOK MATEMATHIECKOH
apasuIeIbHBIMH TUIOCKOCTSIMH; O ttps:/im.eds600.ry HANpABICHHOCTH
[IEPECEYEHUH NTPSIMOU C ABYMsI
NapajuIeIbHBIMU IIJIOCKOCTSMU
3CTCTHYCCKOC OTHOILICHUEC K
MHPY, BKIIFO4YaA 3CTETHUKY
MAaTEMAaTHYCCKHUX
33 [ToBTropenue: Teopema [Tudaropa bubnnorexa [JOK 3aKOHOMEPHOCTEH, 0OBEKTOB,

Ha IIJIOCKOCTH

https://m.edsoo.ru

3a/1a4, peLICHUN, pacCyXICHUH,
BOCHPUUMYHBOCTD K
MaTeMaTHYECKUM acleKTaM
Pa3IMYHbIX BUAOB UCKYCCTBA,
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[ToBTOpEHUE: TPUTOHOMETPHS

bu6mmoreka [JOK

NpeaACTABJICHUEC O
MaTEMAaTUYCCKUX OCHOBax

39
MPSIMOYTOJILHOTO TPEYr'OJbHUKA https://m.edsoo.ru (hyHKITMOHUPOBAHUS PA3TUUHBIX
CTPYKTYP, SIBICHUN
TOTOBHOCTH K aKTUBHOMY
CaolicTBa Kyba u YaCTUIO B PEIIEHUHU
bubmuoreka [JOK y P
40 MPSIMOYTOJIBHOTO MPAaKTUYECKUX 3a7a4
https://m.edsoo.ru o
napasuiesenurne1a MaTeMaTHYECKON
HaTPaBJICHHOCTH
yYMEHHE COBEpPIIATh OCO3HAHHBIH
BBIOOD Oyaymiei nmpodeccun u
peaTn30BhIBATH COOCTBEHHEIE
Beruucienue JUInH OTPE3KOB B JKU3HEHHBIE IJIaHbl, TOTOBHOCTh
bu6mmoreka [IOK
41 KyOe ¥ IpsIMOYTOJIbBHOM U CIIOCOOHOCTH K
https://m.edsoo.ru
NapajieenuIesie MaTeMaTHYECKOMY
0o0pa3oBaHUIO U
caM000pa30oBaHHUIO Ha
MPOTSHKEHUN BCEH KU3HU
c(hopMHPOBAHHOCTH
[leprieHAMKYIAPHOCTD NPAMOUN U MHUPOBO33pEHUS,

4 miockocTH. [Ipu3Hak bubnnoreka [JOK COOTBETCTBYIOLIETO
MEPIECHANKYISIPHOCTH MIPSIMON U https://m.edsoo.ru COBPEMEHHOMY YPOBHIO
TJIOCKOCTH Pa3BUTHS HAYKH U

00IIeCTBEHHOM MPaKTHKH
IlepnieH UKy IAPHOCTD NPSMOU U OBJaJICHUE A3bIKOM MaTEeMaTUKU

43 mrockoctu. [Ipu3Hak bubmuoreka [JOK ¥ MaTeMaTHIECKON KyJIbTypOH
MEePIEHIUKYISIPHOCTH MIPSMOHN U https://m.edsoo.ru KaK CpEACTBOM IO3HAHMs MUpa
IJTIOCKOCTH

44 Teopema 0 CyIIeCTBOBAHUU U bubmuoreka [JOK MOHMMaHHE MaTEeMaTHIECKON

€AMHCTBEHHOCTH IPSIMOI,

https://m.edsoo.ru

HAYKH Kak cepbl 4eIT0BEUECKON
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IIPOXOJALIEH Yepe3 TOUKY
IIPOCTPAHCTBA U
NEPIEHIUKYISIPHON K IIIOCKOCTU

NEITEIIbHOCTH, ITAMOB €€
pa3BUTHUA U 3HAYUMOCTHU JJIsA
Pa3BUTHUA NUBUIINU3ALIUN

IInockoctu n

TOTOBHOCTH K TPYAY, OCO3HAHHE
LEHHOCTH TPYAOII00uS,
UHTEPEC K Pa3InYHbIM chepam

bu6mmoreka [JOK .
45 MEPIEHAUKYIAPHBIE UM IIPAMBIE npodeccroHalbHOI
https://m.edsoo.ru
B MHOI‘OFpaHHI/IKaX JCATCIBbHOCTH, CBA3AHHBIM C
MaTeMaTUKOU U €€
MPUIOKCHUSIMA
MMOHMMAaHue MaTeMaTHYeCKOM
[TmockocT n HAYKH KaK cepbl YeT0BEUCCKOM
bu6mmoreka [{OK y dep N
46 MEePIECHANKYIISPHBIE UM MPSIMBbIE NeATeIbHOCTH, 3TaloB €&
https://m.edsoo.ru
B MHOTOIpaHHUKAX pa3BHUTHS U 3HAYUMOCTH IS
Pa3BUTHSI IUBUIA3AIMN
TOTOBHOCTB K TPY/Y, OCO3HAaHHE
[ICHHOCTH TPYI0JII00uS,
[lepienaAuKysIp U HaKJIOHHAS. MHTEpEC K pa3InvHbIM chepam
bubmuoreka [JOK peckp . (ep
47 [TocTpoeHue nepneHauKyJsipa u3 npodeccuoHaNbHON
https://m.edsoo.ru
TOYKH Ha NMPSAMYIO JIeSTEIIbHOCTH, CBSI3aHHBIM C
MaTeMaTUKOU U e
MPUIOKCHUSIMA
FOTOBHOCTH K TPY/Y, OCO3HAHHE
LEHHOCTH TPYAOI00uS,
[TepienaAMKysIp U HaKJIOHHAS. MHTEpPEC K pa3InvHbIM chepam
bu6mmoreka [JOK P P . dep
48 [TocTpoeHue nepneHauKyJsapa u3 1poheccuoHaTbHOM
https://m.edsoo.ru
TOYKH Ha MPSMYIO JIeTeIbHOCTH, CBSI3aHHBIM C
MAaTE€MAaTHUKOU U eé
NPUITOKCHUAMA
49 Teopema o Tpéx bubmuoreka [JOK TOTOBHOCTB OCYIIECTBIISITh
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HepHeHINKYIIApax (mpsamast 1
oOpatrHas)

https://m.edsoo.ru

MPOEKTHYIO U
HCCIIEI0BATENBCKYIO
JEeSITebHOCTh UHANBUYaJIbHO
U B rpymIe

50

Teopema o Tpéx
NEePIEeHIUKYIIsIpax (Ipsmas u
oOpatHas)

bu6mmoreka [JOK
https://m.edsoo.ru

YBa)KEHHUS K MPOIIJIOMY U
HAaCTOSIIEMY POCCUUCKOM
MaTeMaTHUKH, IEHHOCTHOE
OTHOILIEHUE K TOCTHXEHUSIM
POCCHICKHX MAaTEeMaTHKOB 1
pOCCHUIICKON MaTeMaTU4eCcKOon
LIKOJIBI, UCTIOJIB30BAHHUE ITUX
JNOCTHKCHUH B IPyTUX HayKax,
TEXHOJIOTHSX, chepax
9KOHOMUKH;

51

Yroa Mexay CKpeluBarIIMUC
MMpAMBIMHA

bu6mmoreka [JOK
https://m.edsoo.ru

IpeCTaBIIEHUE O
MaTeMaTHYECKHX OCHOBAaX
(YHKLIMOHUPOBAHUS PA3IHYHBIX
CTPYKTYP, SIBIICHUI

52

[Touck neprneHaNKYIIPHBIX
MPSIMBIX C TIOMOIIBIO
NEePHNEHANKYISIPHBIX MIIOCKOCTEN

bu6mmoreka [{OK
https://m.edsoo.ru

TOTOBHOCThH K aKTUBHOMY
YYacTHUIO B PEIICHUU
MPaKTUYECKUX 3a7a4
MaTeMaTHIECKOHN
HaNpaBJIE€HHOCTH

53

OpTOFOHaHBHOC IMPOCKTUPOBAHHEC

bu6mmoreka [{OK
https://m.edsoo.ru

3CTETUYECKOE OTHOIIIEHUE K
MUpY, BKIIOYas 3CTETUKY
MaTeMaTHYCCKUX
3aKOHOMEPHOCTEH, 00BEKTOB,
3a/1a4, peICHUH, PacCyKICHUH,
BOCIIPUMMYHBOCTB K
MaTeMaTHYEeCKUM aclleKTaM
Pa3NUYHBIX BUIIOB UCKYCCTBA,
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[TocTpoeHue ceuenuii kyoa,
MPU3MBI, IPABUIBHON MUPaMUIIBI

bu6mmorexa [JOK

NpeaACTABJICHUEC O
MaTEMAaTUYCCKUX OCHOBax

54
C IOMOILIBIO OPTOTOHAIBHOMN https://m.edsoo.ru (YHKITMOHMPOBAHHS PA3THUHBIX
NPOEKLUH CTPYKTYD, SIBIICHUH
o T'OTOBHOCTBH K aKTUBHOM
IocTpoeHue ceueHuii kyoa, OTOBHOCTS K & oMy
. YAaCTHIO B PELICHHU
IIPU3MBI, IPABUIIBHON IUPAMUIBL bubnuorexa [JOK Y P
55 . [IPAKTHYECKUX 3134
C IIOMOILBIO OPTOrOHATBHOMN https://m.edsoo.ru .
MaTeMaTHYeCKOil
TpOCKIHH HAaIpaBIeHHOCTH
YMEHHE COBEPILIATH OCO3HAHHBIN
BBIOOD Oyaymiei npodeccun u
CHMMeTpHS B IPOCTPAHCTBE peaTn30BhIBaTH COOCTBEHHEIE
’KM3HCHHBIE IUIaHbl, TOTOBHOCTh
OTHOCHUTEJBHO IIJIOCKOCTH. bubmuorexa [JOK
56 . 1 CITOCOOHOCTH K
IImockocTu cummeTpuil B https://m.edsoo.ru
MAaTEMAaTUYCCKOMY
MHOTOTpaHHUKaX T ——
caM000pa30oBaHHUIO Ha
MPOTSKEHUH BCEU KU3HU
c(hopMHPOBAHHOCTH
MHUPOBO33pPCHUA
[Ipu3Hak nepneHIuKyJISIPHOCTH P P ’
N bu6nmmoreka [JOK COOTBETCTBYIOIIIETO
57 MPSMON U TJIOCKOCTH KaK
https://m.edsoo.ru COBPEMEHHOMY YPOBHIO
CJIEACTBUE CUMMETPHUH
pa3BHUTHS HAYKH U
O0IIECTBEHHOMN MPAKTUKH
[IpaBuibHBIE MHOTOTPAHHUKH. Eu 1IOK OBJIaJICHUE S3bIKOM MAaTEeMaTHKU
. o noImoTeKa o .
58 Pacuér paccTosiHuii OT TOUKH 10 h Jmed 1 MaTCMaTHICCKOH KyJIbTypOu
ILTOCKOCTH 1ps://m.edso0.ru KaK CpEJICTBOM IO3HAHMS MUpPa
[IpaBuibHBIE MHOTOTPAHHUKH. YBaXEHHS K TIPOILIOMY U
i . bubmuoreka [JOK N
59 Pacuér paccTosiHuii OT TOUKH 10 HACTOSAIIEMY POCCHHCKOU

IIJIOCKOCTH

https://m.edsoo.ru

MaTCMaTUKH, HCHHOCTHOC
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OTHOIIIEHUE K IOCTHKEHHSIM
POCCUHCKUX MaTEMaTHKOB U
POCCHUICKON MaTeMaTU4eCKOn
[IKOJIBI, UCTIOJIB30BAHHUE ITHX
JOCTHKEHUN B IPYIUX HAayKax,
TEXHOJIOTHUSAX, chepax
9KOHOMUKH;

CriocoObl OMyCTHTD
MEPIEHAUKYIAPBL: CHMMETPUS,

bu6nmoreka [JOK

OpeaACTaBJICHUEC O
MaATEMATUYCCKHUX OCHOBax

60
CABUT TOYKH I10 apaJlIeTbHOM https://m.edsoo.ru (YHKIMOHMPOBAHHS PA3THIHBIX
IpIMOii CTPYKTYP, SIBIICHUI
TOTOBHOCTH K aKTUBHOMY
o HYaCTUIO B pCHICHUN
CrBur o HenapayieIbHOU bubmuorexa [JOK Y P
61 . . MPAaKTUYECKUX 337124
MpSIMOU, U3MEHEHUE PACCTOSIHUU https://m.edsoo.ru .
MaTEeMaTN4Y€CKOU
HaIpaBJICHHOCTHU
3CTCTHYECCKOC OTHOIIICHUEC K
MHPY, BKIIHOYasA 3CTCTUKY
MaAaTEMAaTHYCCKHUX
KonTponbhas pabora "B3aumnoe .
bu6mmoreka [{OK 3aKOHOMEPHOCTEH, 0OBEKTOB,
62 pacIoioKeHNE MPSIMBIX U . .
. " https://m.edsoo.ru 3a/1a4, pelIeHUH, pacCyXICHUH,
IJIOCKOCTEH B MPOCTPAHCTBE
BOCIIPUMMYHUBOCTDb K
MaTEMATUYCCKUM acCIICKTaM
Pa3JIMYHBIX BUAOB UCKYCCTBA,
[ToBTOpEeHue: yrom Mexy HpEACTaBICHHE O
MPSIMBIMU Ha TUIOCKOCTH, MaTeMaTHYeCKUX OCHOBAX
bubnmoreka [JOK
63 TPUTOHOMETPHUSI B IPOU3BOJIBHOM it/ od I (bYHKIMOHUPOBAHHS Pa3INIHBIX
ps://m.edsoo.ru =
TPEyTroJbHUKE, TEOPEMA CIPYKTYD, ABJICHIH
KOCHHYCOB
64 [ToBTOpEHME: yrOa MEKITY bubmuoreka [JOK TOTOBHOCTB K aKTHBHOMY
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CKPELIMBAIOIUMHUCS MIPSIMBIMU B
IIPOCTPAHCTBE

https://m.edsoo.ru

YYaCTHIO B PELLIEHUU
MPaKTHYECKUX 3a/1a4
MaTeMaTHYEeCKOM
HaIpaBJICHHOCTH

['eomeTpuueckue MeTo b1

YMEHHE COBEPIIATH OCO3HAHHBIN
BBIOOD Oyaymieit npodeccun u
peaTn30BhIBaTH COOCTBEHHEIE
YKU3HEHHBIE TUJIaHBI, TOTOBHOCTb

bu6mmoreka [{OK
65 BBIUMCIICHUS yTJIa MEXTY M CIIOCOOHOCTH K
https://m.edsoo.ru
MPSIMBIMU B MHOTOTPaHHUKAX MaTeMaTHIeCKOMY
00pa30BaHUIO U
caM000pa3oBaHHUIO Ha
MPOTSKEHUH BCEU KU3HU
c(hopMHPOBAHHOCTH
. o MHPOBO33PEHUS,
JByrpannbiii yron. CBOHCTBO
N bu6mmoreka [JOK COOTBETCTBYIOIIIETO
66 JIMHENHBIX YIJIOB IBYTPAHHOTO
https://m.edsoo.ru COBPEMEHHOMY YPOBHIO
ria
y pa3BHUTHsI HAYKH 1
OOIIECTBEHHOM MPAKTUKH
[lepnenaukyasipHbIE MIIOCKOCTH. OBJIA/ICHHE A3BIKOM MAaTEMAaTHKH
. bu6mmoreka [JOK o N
67 CaoiicTBa B3aUMHO M MaTeMaTHYECKON KyJIbTypOl
% https://m.edsoo.ru KaK Cp€aCTBOM IIO3HAHUS MUpPa
MEePIEHANKYIISIPHBIX TNIOCKOCTEN pen p
[Ipu3Hak nepneHANKYISIPHOCTH MOHUMAaHNEe MaTeMaTHUECKOM
IUIOCKOCTEH; Teopema 0 MpsMoi G [IOK HAYKH Kak cepbl 4eJT0BCUCCKOM
N noIMoTEKA 5
68 MepeceueHus IBYX MIIOCKOCTEM httos://med ACATEIILHOCTH, STAIIOB €C
. ps://m.edsoo.ru
HepHeH,I[I/IKyJI}IprIX TpeTbeI/I Pa3BUTHUA U 3HAYUMOCTHU JIA
Pa3BUTHS [IMBUIIN3AIAN
TJIOCKOCTH
[IpsiMoyronbHbIHA Eu6 1IOK YBaXEHHs K TPOIILIOMY U
noIMoTeKa oo
69 napajuieNnenunesn; Kyo; HACTOSIIEMY POCCUICKO

W3MEpEHHUs], CBOMCTBA

https://m.edsoo.ru

MaTE€MaTHKH, HCHHOCTHOC
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MpAMOYT'OJIbHOTO
napajjiejacnuicaa

OTHOIIIEHUE K IOCTHKEHHSIM
POCCUHCKUX MaTEMaTHKOB U
POCCHUICKON MaTeMaTU4eCKOn
[IKOJIBI, UCTIOJIB30BAHHUE ITHX
JOCTHKEHUN B IPYIUX HAayKax,
TEXHOJIOTHUSAX, chepax
9KOHOMUKH;

Teopema o quaronanu

OpeaACTaBJICHUEC O

70 MPSIMOYTOJIBHOTO Bbu6nunoreka [LIOK MaTEMaTUYECKUX OCHOBaX
napajuieJIienuIe/1a U CJIe/ICTBHE https://m.edsoo.ru q’yHKHHOHHPOBaHI:I" pasInaHbIX
3 Hed CTPYKTYD, SIBJICHUH
CTepeOMeTpI/IIIeCKI/Ie " TOTOBHOCTH K aKTUBHOMY
MPUKJIIATHBIE 33/1a4H, CBSI3aHHBIC bu6mmoreka [{OK YHACTHIO B petretiy
71 MPaKTHYECKUX 3a/1a4
CO B3aMMHBIM PAacCIIOJI0KECHUEM https://m.edsoo.ru MATEMATHICCKOR
MPSIMBIX U MIJIOCKOCTH HATPaBICHHOCTH
3CTCTHYECCKOC OTHOIIICHUEC K
MHPY, BKIIHOYasA 3CTCTUKY
[ToBTOpEHME: CKpPEIMBAOIINAECS MaTeMaTHYECKHUX
7 NpsIMbIE, MMapaJIJIeTbHbIC bubnuoreka [JOK 3aKOHOMEPHOCTEH, 00BEKTOB,
IUIOCKOCTHU B CTAaHIAPTHBIX https://m.edsoo.ru 3a/1a4, pelIeHUH, pacCyXICHUH,
MHOT'OTpaHHUKAaX BOCIIPUHUMYHUBOCTb K
MaTEMATUYCCKUM acCIICKTaM
Pa3JIMYHBIX BUAOB UCKYCCTBA,
[Tapa napaynenbHbIX IUIOCKOCTEN Ipe/ICTaBICHUE O
Ha CKPEUIUBAKOLIUXCSA MPSIMBIX, MaTeMaTHYECKUX OCHOBAaX
73 paccTosiHuE MEXIY 55365;11?:;;521{ @YHKHHOHHPOBaHI:IH PasIMiHbIX
CKPEIINBAOIIUMHUCS TIPSIMBIMH B 1= L : CTPYKTYD, ABJCHUH
MPOCTBIX CUTYyaIUAX
74 PaccrostHuE OT TOYKH JI0 bu6mmoreka [JOK TOTOBHOCTh K aKTHBHOMY



https://m.edsoo.ru
https://m.edsoo.ru
https://m.edsoo.ru
https://m.edsoo.ru

IIJIOCKOCTH, PACCTOSTHUE OT
IIPSAAMOM 10 IJIOCKOCTHU

https://m.edsoo.ru

YYaCTHIO B PELLIEHUU
MPaKTHYECKUX 3a/1a4
MaTeMaTHYEeCKOM
HaIpaBJICHHOCTH

Brrunciienue paccToSSHUN MEXTY
CKPEIIMBAIOIIUMUCS MPSIMBIMU C

bu6mmoreka [{OK

YMEHHE COBEPIIATH OCO3HAHHBIN
BBIOOD Oyaymieit npodeccun u
peaTn30BhIBaTH COOCTBEHHEIE
YKU3HEHHBIE TUJIaHBI, TOTOBHOCTb

75 . 1 CITIOCOOHOCTH K
IIOMOIIIBIO NIEPIEHAUKYIIIPHON https://m.edsoo.ru
MAaTEMaTUYCCKOMY
fLIocKOCTH 00pa3oBaHMIO U
caM000pa3oBaHHUIO Ha
MPOTSKEHUH BCEU KU3HU
TpéXrpaHHblii yroj, HEPaBEHCTBA cpOpMHPOBAHHOCTE
MHPOBO33PCHUS,
JUTSI TPEXTPAHHBIX yTJIOB.
bubnmnoreka [JOK COOTBETCTBYIOIIETO
76 Teopema [Tudaropa, Teopemsl
https://m.edsoo.ru COBPEMEHHOMY YPOBHIO
KOCHUHYCOB U CUHYCOB ISl
pa3BUTHS HAYKU U
TPEXIPaHHOTO yIiIa 0OIIIECTBEHHOM TPAKTUKH
DneMeHTHI chepudecKoit Bt OK OBJIAJICHHE S3BIKOM MAaTEMATUKH
noIMoTeKa . N
77 FEOMETPUU: T€OHAE3UUECKUE httos://m.ed i 1 MAaTeMaTH4eCKOH KyJIbTypOou
JTMHAY Ha 3eMiie {tps:/m.ds00.ru KaK CpeICTBOM IIO3HAHUS MUpa
MMOHMMAaHHEe MaTeMaTHYECKOM
HayKH Kak cepbl 4eT0BeYeCKOn
[TpakTuueckas pabora "Yribl u bubnuoreka [JOK Y dep )
78 " JIEATEIHHOCTH, ITAIOB eé
paccTosHus https://m.edsoo.ru
Pa3BUTHUA U 3HAYUMOCTHU JIA
Pa3BUTHS MBUIH3AIUN
CucreMaTtu3anus 3HaHUI TOTOBHOCTB K TPY.Ly, OCO3HAHHUE
" bubnmoreka [JOK 6
79 MHororpaHHuK u €ro LCHHOCTH TPY0II00MA,

3I1eMEHTHI"

https://m.edsoo.ru

HHTEPEC K Pa3IMIHBIM cepam
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po(ecCUOHaTbHON

eI TENLHOCTH, CBSI3aHHBIM C
MaTeMaTUKOM U eé
NPUIOKECHUSIMU

80

[Tupamuna. Buasl nupamu.
[IpaBunbHas nupamua

bubmuoreka [JOK
https://m.edsoo.ru

MOHMMaHNe MaTeMaTH4YeCKOM
HayKH KaK cepbl YeIIOBEUIECKOH
JESTCIBHOCTH, 3TAIOB €&
pa3BUTHS ¥ 3HAUUMOCTH JJIs
Pa3BUTHS UBUIN3ALUU

81

IIpusma. IIpsAmas u HakIOHHAS
npusMsl. [IpaBunbHas npuzma

bu6mmoreka [JOK
https://m.edsoo.ru

TOTOBHOCTH K TPYAY, OCO3HAHHE
[IEHHOCTH TPYJOIIO0US,
UHTEPEC K pa3InIHbIM chepam
poecCuoHaTbHON
JeSITEIIBHOCTH, CBA3aHHBIM C
MaTEMaTUKOH U €€
MPUIIOKCHUSIMH

82

[IpssMolt napaienenunes,
IIPSAMOYTOJIBHBIN
napajuienenunes, Kyo

bubmuoreka [JOK
https://m.edsoo.ru

TFOTOBHOCTH K TPY.ly, OCO3HAHUE
LIEHHOCTH TPYIOJII00uS,
HHTEPEC K Pa3IMIHBIM cepam
po(ecCUoHaIbHOMN
JESTeTLHOCTH, CBSI3aHHBIM C
MaTeMaTUKOU U €€
MIPHIOKEHUSIMHU

83

BeInykible MHOTOTpaHHUKH.
Teopema Diinepa

bu6mmoreka [{OK
https://m.edsoo.ru

TOTOBHOCTB OCYIIECTBIIATH
MIPOEKTHYIO U
HCCIIEI0BATENBCKYIO
JEeSITeIbHOCTh UHANBUIYaJIbHO
U B rpymIe

84

BrlyKkiible MHOTOTpaHHUKH.
Teopema Ditnepa. [IpaBusnbHbIe U

bu6mmoreka [JOK
https://m.edsoo.ru

YBaKCHHUS K IPOILJIOMY H
HAaCTOSIIEMY POCCUMCKOM
MaTEeMaTHKH, IICHHOCTHOE
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MMOJIYIIPpaBUJIbHBIC
MHOT'OT'paHHUKHA

OTHOIIIEHUE K IOCTHKEHHSIM
POCCUHCKUX MaTEMaTHKOB U
POCCHUICKON MaTeMaTU4eCKOn
[IKOJIBI, UCTIOJIB30BAHHUE ITHX
JOCTHKEHUN B IPYIUX HAayKax,
TEXHOJIOTHUSAX, chepax
9KOHOMUKH;

85

KonrponsHas pabora
"MHororpaHHuku"

bu6mmoreka [JOK
https://m.edsoo.ru

NIPEACTABJICHUE O
MaTEeMaTHYECKUX OCHOBAaX
(hyHKITMOHUPOBAHUS Pa3TUYHBIX
CTPYKTYP, SIBIICHUI

86

IlonsTue BCKTOpPA Ha IJIIOCKOCTH
" B IIPOCTPAHCTBC

bu6mmoreka [IOK
https://m.edsoo.ru

TOTOBHOCThH K aKTUBHOMY
Y4acTHIO B PEIICHUU
MpaKTHYECKUX 3a/1a4
MaTeMaTHYeCKOM
HaIpaBJICHHOCTU

87

CymMmma BEKTOpOB

bubmuoreka [JOK
https://m.edsoo.ru

3CTETUYECKOE OTHOILIEHUE K
MUDY, BKIIFOUasi 3CTETUKY
MaTEeMaTHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB,
3a/1a4, pelIeHUH, paccyXICHUH,
BOCIIPUUMYHBOCTH K
MaTeMaTHYECKHM acleKTaM
Pa3NUYHBIX BUIIOB UCKYCCTBA;

88

Pa3Hocth BekTOpOB

bu6mmoreka [JOK
https://m.edsoo.ru

NIPEACTABJICHUE O
MaTEeMaTHYECKUX OCHOBAaX
(DyHKITMOHUPOBAHUS Pa3TUUHBIX
CTPYKTYP, SIBICHUI

89

IIpaBuno mapasuienenumnena

bu6mmoreka [JOK
https://m.edsoo.ru

TOTOBHOCTH K aKTUBHOMY
Y4aCTHIO B pCIICHUU
MPAKTHUYCCKUX 3a1a4
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MaTeMaTU4eCKOMH
HaIpaBJICHHOCTHU

90

YMHOKEHUE BEKTOpa Ha YUCIIO

bubmuoreka [JOK
https://m.edsoo.ru

YMEHHE COBEpIIATh OCO3HAHHBIN
BBIOOp Oymymieit mpodeccnn u
peaTn30BhIBaTH COOCTBEHHEIE
YKU3HEHHBIE TUIAaHBI, TOTOBHOCTH
U CITIOCOOHOCTH K
MaTEeMaTHYECKOMY
00pa30BaHUIO U
caM000pa30BaHUIO Ha
MIPOTSKCHUU BCEH KU3HU

91

Pasnoxenue BekTopa o 6azucy
TpEX BEKTOPOB, HE JIEKAIIUX B
OJTHOU IJIOCKOCTH

bu6mmoreka [JOK
https://m.edsoo.ru

c(hOpMUPOBAHHOCTh
MHPOBO33pEHHA,
COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U
00IIeCTBEHHOM MPAKTHKH

92

CkansipHoe pOou3BEICHUE

bu6mmoreka [IOK
https://m.edsoo.ru

OBJIJICHHE S3BIKOM MaTEMaTHKH
U MaTeMaTUYECKOUN KyJIbTYpOi
KaK Cp€ACTBOM IMO3HAHUA MHPaA

93

Breruucnenue yria MCKXIAy
BCKTOPAMH B IIPOCTPAHCTBE

bu6mmoreka [JOK
https://m.edsoo.ru

MOHMMaHHE MaTeMaTHIeCKON
HAYKH KakK cepbl 4eIT0BEUECKON
JeSTeIbHOCTH, 3TaIoB €&
Pa3BUTHUA U 3BHAYUMOCTH JIA
Pa3BUTHS UUBHIN3ALNN

94

IIpocreiimne 3anauu ¢
BEKTOPaMH

bu6nmoreka [JOK
https://m.edsoo.ru

TOTOBHOCTE K TPYIy, OCO3HaHHE
LIEHHOCTH TPYI0JIO0US,
WHTEPEC K Pa3IUIHBIM cepam
poeCCHOHAIBHOM
JIEATEIbHOCTH, CBSI3aHHBIM C
MaTeMaTHUKOHN 1 e
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NPUITOKCHUAMUA

95

[Ipocreiimue 3agauu ¢
BEKTOPAMH

bu6mmoreka [IOK
https://m.edsoo.ru

NOHUMaHUE MaTeMaTHIECKON
HAyKH Kak cepbl 4eIT0BEUECKON
JNESITCIBbHOCTH, 3TAMOB €&
Pa3BUTHS ¥ 3HAYUMOCTH JUISI
Pa3BHUTHS IUBIIN3AIMN

96

IIpocreiimne 3amxauu ¢
BEKTOpaMHU

bubmuoreka [JOK
https://m.edsoo.ru

TOTOBHOCTH K TPYAY, OCO3HAHHE
LIEHHOCTH TPYIOIII00uS,
HWHTEPEeC K Pa3uIHBIM cepam
poecCUoHaTBHOMN
JESTETLHOCTH, CBSI3aHHBIM C
MaTeMaTUKOU U €€
MPUIOKEHUSIMH

97

[Ipocreiimne 3amaun ¢
BEKTOpaMHU

bu6nunoreka [JOK
https://m.edsoo.ru

FOTOBHOCTH K TPYly, OCO3HAHUE
LIEHHOCTH TPYI0JI00us,
HHTEPEC K Pa3IMIHBIM cepam
poeCCUOHAIBHOM
JICSITENIBHOCTH, CBA3aHHBIM C
MAaTE€MAaTHUKOU U e€
NPUITOKCHUAMA

98

O00011IeHIE U CUCTEMATHU3ALIIUS
3HaHUU

bu6mmoreka [JOK
https://m.edsoo.ru

TOTOBHOCTb OCYLIECTBIIATh
MIPOEKTHYIO U
HCCIIEI0BATENBCKYIO
IEeSTeTbHOCTh MHANBHYaTHHO
U B rpymIe

99

O06001IeHE ¥ cUCTEMaTU3 AU
3HaHUU

bu6mmorekxa [{OK
https://m.edsoo.ru

[IOHUMaHHEe MaTeMaTU4eCKON
HAYKH Kak cepbl 4eIT0BEUECKON
JEeSITeNbHOCTH, ATAIOB €&
pa3BUTHUS ¥ 3HAYUMOCTH JIJIst
Pa3BUTHS UUBHIN3ALNN
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100

HToroBast KOHTpOJbHas paboTa

bu6mmorekxa [IOK
https://m.edsoo.ru

TOTOBHOCTH K TPY.ly, OCO3HAHUE
IIEHHOCTH TPYIOTI00MS,
HHTEpeC K Pa3InyHbIM chepam
poecCuoHaNbHON
JEeSITeTbHOCTH, CBSI3aHHBIM C
MaTEMaTUKOU U €€
MIPHIITOKEHUSIMHU

101

Hrorosas KOHTPOJIbHAsA pa60Ta

bu6mmoreka [JOK

https://m.edsoo.ru

TOTOBHOCTH K TPYAY, OCO3HAHHE
LEHHOCTHU TPYIOII00us,
UHTEPEC K pa3InYHbIM chepam
npodeccuoHanbHON
JESITEIbHOCTH, CBS3aHHBIM C
MAaTE€MAaTUKOU U e&
MIPUIOKEHUSIMH

102

O06001IeHrEe ¥ cUCTEMAaTU3aIIH
3HaHUHI

bubmmoreka [{OK
https://m.edsoo.ru

TOTOBHOCTB OCYIIECTBIIATh
MPOEKTHYIO U
HCCIIEI0BATENBCKYIO
JeSITeTbHOCTh HHIMBH Y aTbHO
U B rpyIIe

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

102
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11 KITACC

KoanuecTBo yacos I DJ1eKTPOHHbIE BocnurareabHblIi
ara
Ne Ipak uudposbie oTEeHIHAT
Tema ypoka Bceer Kout H3y4YeHH
n/n T o0pa3oBaTe/bHbI
0 p pad a1
paé e pecypchbl
YBKEHUS K MPOLIOMY U
HACTOSIIIEMY POCCUICKOM
MAaTEMAaTUuKH, HICHHOCTHOC
" OTHOIICHUEC K JOCTHXXCHUAM
IToBTrOopenue Temsl "KoopauHaTel B
bu6mmoreka [IOK POCCHUICKHX MaTEMaTHKOB U
BEKTOpa Ha IVIOCKOCTH U B 1 o .
" https://m.edsoo.ru POCCUICKOM MaTeMaTH4E€CKOM
IIPOCTPAHCTBE
IIKOJIBI, UCIIOJIb30BAHUEC 3TUX
JOCTUKEHUU B IPYIHMX HayKax,
TEXHOJIOTHSAX, chepax
SKOHOMHUKH;
IIpeEACTaBJICHUE O
[ToBTOpenue Temsl "CkansipHoe | bubmuoteka [JOK MaTeMaTHYECKUX OCHOBAX
MPOU3BEJEHUE BEKTOPOB" https://m.edsoo.ru (bYHKITHOHUPOBAHUS
Pa3JIMYHBIX CTPYKTYP, ABICHUMN
TOTOBHOCTb K aKTUBHOMY
IToBTOpeHue TeMbl "Boruncinenue YaCTHUIO B PELICHUU
bubmuoreka [JOK Y P
yIJjla MKy BEKTOPaMH B 1 IPaKTHYECKUX 33124
. https://m.edsoo.ru .
POCTPAHCTBE MaTeEMaTHYECKOU
HaIlpaBJICHHOCTH
O9CTCTHYCCKOC OTHOIICHUC K
IToBTOpEeHME TeMbI "YpaBHEHHE MHpY, BKJIFOYast 3CTETHK
. . bubaunoreka [JOK pY; Y
IPSIMOM, IPOXOASILEN Yepes3 ABe 1 MaTeMaTHYECKHX

TOUKH"

https://m.edsoo.ru

3aKOHOMEpPHOCTEH, 00OBEKTOB,
3a/1a4, pEUICHUH,
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paccyxJIeHul,
BOCIIPUUMYHBOCTD K
MaTeMaTU4YeCKUM acleKTaM
Pas3JIn4HBIX BUJOB UCKYCCTBA;

YpaBHEHHE IOCKOCTH,

HOpMaJib, ypaBHEHUE TIOCKOCTH

B OTpE3Kax

bubnuoreka [IOK
https://m.edsoo.ru

MIpeJICTaBJICHUE O
MaTeMaTHYECKUX OCHOBaxX
(GYHKITHOHUPOBAHUS
Pa3IMYHBIX CTPYKTYD, SIBJICHUN

YPaBHeHI/Ie IIJIOCKOCTH,

HOpMaJib, YPAaBHCHUEC IIJIOCKOCTH

B OTpPE3Kax

butmmoreka [{JOK
https://m.edsoo.ru

TOTOBHOCTh K aKTUBHOMY
YYacTHUIO B PELIEHUU
MPaKTUYECKUX 3a]a4
MaTeMaTH4YeCKON
HaIlpaBJIEHHOCTU

BekropHoe npousseeHue

bubnuoreka [JOK
https://m.edsoo.ru

YMEHHUE COBEPIATh
OCO3HAaHHBIN BBIOOD OyayIeit
npodeccun U pearn30BLIBATH
COOCTBEHHBIE KU3HCHHBIE
TUTaHBI, TOTOBHOCTH U
CIOCOOHOCTH K
MaTeMaTHYeCKOMY
00pa3oBaHUIO U
caM000pa3oBaHUIO HA
NPOTSKEHUHU BCEH JKU3HU

JIuneliHble HEPABEHCTBA,

JIMHEHHOE IPOrpaMMHUPOBAHKE

bub6nmoreka [IOK
https://m.edsoo.ru

c(hopMHPOBAHHOCTH
MUPOBO33PCHHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKU U
00IIIeCTBEHHOM TIPAKTHUKN

JInneliHbIe HEPABEHCTBA,

bu6mmoreka [IOK

OBJIaJICHUE A3BIKOM
MaTCMaTUuKN 1
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JIMHENHOE IPOrPAMMHUPOBAHKE

https://m.edsoo.ru

MaTeMaTUYECKON KyJIbTypol
KaK CpeACTBOM II03HAHUs MUPa

10

AHanUTUYECKUE METOJbI pacuéra
yIjia MeXIy NpsIMbIMU B
MHOTOTpaHHUKAaX

bu6mmoreka [IOK
https://m.edsoo.ru

MMOHUMAaHUEe MaTeMaTHYECKON
HayK{ Kak chepsl
YeJIOBEUECKOM JICATCIILHOCTH,
3TamnoB €€ pa3BUTUS U
S3HAYUMOCTHU JJI1 pa3BUTHA
UBUIIN3AIIHT

11

AHaTUTHYECKUE METObI pacuyéTa
yrJia MeXKIy TUIOCKOCTSIMH B
MHOTOTpaHHHKAaX

bu6mmoreka [IOK
https://m.edsoo.ru

TOTOBHOCTbH K TPYY,
0CO3HaHUE IEHHOCTH
TPYAONOOUS, HHTEPEC K
pa3IM4HBIM cepam
npoheCcCHOHANTBHOM
JIeSITEIIbHOCTH, CBS3aHHBIM C
MaTeMaTUKOU U €€
MIPUTOKESHUSIMU

12

CDopMlea pacCTosdHuAg OT TOYKHU
A0 IINIOCKOCTH B KOOpAMWHATAX

but6mmoreka [JOK
https://m.edsoo.ru

MMOHMMaHHEe MaTeMaTHYeCKOM
HAYKH Kak cepsl
YEeI0BEUYCCKON NCATCILHOCTH,
9TamnoB €€ pa3sBUTUS U
3HAUUMOCTH AJI1 Pa3BUTHUS
[IUBUIN3AINH

13

HaxoxeHue pacCTosIHUM OT
TOYKH JI0 IJIOCKOCTH B KyOe

bub6nmoreka [IOK
https://m.edsoo.ru

TOTOBHOCTH K TPY1Ly,
0CO3HAHHUE IEHHOCTH
TPYAONIOOHS, HHTEPEC K
pa3nugHBIM cepam
npodecCuoHaTLHOM
JESITEIbHOCTH, CBS3aHHBIM C
MaTeMaTUKOU U e€
MPUIOKEHUSIMU
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14

Haxoxnenue pacctostHuii oT
TOYKH JI0 INIOCKOCTH B
IIPaBUJILHON ITUPAMUEC

bubmmoreka [JOK
https://m.edsoo.ru

TOTOBHOCTb K TPY.Ly,
OCO3HaHHE IIEHHOCTH
TPYAOIOOHS, HHTEPEC K
pa3nuYHBIM chepam
npodecCHOoHaTLHOM
JIESITEILHOCTH, CBSI3aHHBIM C
MaTeMaTUKOU U e€
MIPUIIOKEHUSIMH

15

[TpakTuyeckas pabora
"AHanutuuyeckas reomerpus”

bu6nmoreka [IOK
https://m.edsoo.ru

TOTOBHOCTB OCYIIECTBIISATh
MIPOEKTHYIO U
HCCIEN0BATEIBCKYIO
JIeATENbHOCTb HHIUBUYaIbHO
U B IpyIIe

16

Ceuenus MHOTI'OI'PpaHHUKOB!
CTaHJAPTHBIC MHOT'OT'PAHHUKHN

bubmnoreka [IOK
https://m.edsoo.ru

YBa)KEHHA K IPOLUIOMY U
HAaCTOAIIEMY POCCUHCKOM
MaTEeMaTHKH, IICHHOCTHOE
OTHOIIEHHUE K JTOCTIKEHUSIM
POCCUHCKUX MaTeMaTHKOB U
pOCCHICKON MaTeMaTu4ecKou
IIKOJIBI, MCTIOJIb30BAHUE ITUX
JOCTIDKEHHI B IPYTUX HayKax,
TEXHOJIOTHSAX, chepax
9KOHOMUKH;

17

CeueHrss MHOTOTPaHHUKOB:
METOJI CIIEI0B

bu6mmorexa [IOK
https://m.edsoo.ru

MpEJICTaBICHUE O
MaTeMaTHUYeCKUX OCHOBaX
(YHKITHOHUPOBAHUS
Pa3IMYHBIX CTPYKTYD, SIBICHAN

18

Ceuenus MHOTI'OI'PaHHHUKOB:
CTAaHAAPTHBIC IIJIOCKOCTH,
MEPCCCUCHUS MPAMBIX U

but6mmoreka [JOK
https://m.edsoo.ru

TOTOBHOCThH K aKTUBHOMY
YYacCTHIO B PEIICHUN
MPaKTUYECKUX 33729
MaTeMaTHYECKOH
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IIJIOCKOCTEN

HaIlpaBJICHHOCTH

[TapamiensHble psMbIE U

bubnuoreka [JOK

3CTETUYECKOE OTHOIICHHE K
MHPY, BKJIFOYas 3CTETUKY
MaTeMaTHYECKHUX
3aKOHOMEpPHOCTEH, 00OBEKTOB,

19 IJIOCKOCTH: TIapalyiesIbHbIE 3a/1a4, peIICHUiA,
https://m.edsoo.ru o
CEUYEHHUS paccyKICHHUI,
BOCHPUHMYUBOCTb K
MaTeMaTHYECKUM aCTieKTaM
Pa3IMYHBIX BUIOB HCKYCCTBA;
NpPE/ICTaBICHHE O
20 [TapannensHble NpsiMbIC U bubnmnorexa [JOK MaTeMaTHYECKUX OCHOBAX
IJIOCKOCTH: pacy€T OTHOLIECHHI https://m.edsoo.ru (YHKITHOHUPOBAHUS
Pa3IUYHBIX CTPYKTYP, SBJICHUN
TOTOBHOCTh K aKTHBHOMY
HapaJ'IJ'IeJ'IBHbIe IIPsAMBIC U YaCTUIO B DEIICHUN
but6mmoreka [JOK Y P
21 MJIOCKOCTH: YIJIbl MEXAY MPAKTHYECKUX 33124
https://m.edsoo.ru o
CKPEILIMBAIOIIUMUCS MPSIMBIMU MaTeMaTH4eCKON
HAMPaBJICHHOCTH
yYMEHHE COBEpPIIATh
OCO3HAaHHBIN BBIOOD OyayIeit
TleprieH MKy IApHBIE IPAMBIE H npodeccuu U peasn30BbIBATH
) COOCTBECHHBIC JKIU3HEHHBIC
MJIOCKOCTH: CTaH/IAPTHBIE Mapbl
. bubmuorexa [JOK TUTaHBI, TOTOBHOCTH U
22 MEePIEHANKYJSIPHBIX IUIOCKOCTEN
https://m.edsoo.ru CITOCOOHOCTH K
U TIPSIMBIX, CHMMETPUHU
MAaTCMaTH4YCCKOMY
MHOTOTPAaHHUKOB 06PA30BAHUIO H
caM000pa3oBaHUIO HA
HPOTSHKEHUH BCCH JKHU3HH
23 [TepieHAMKYASIPHBIE TPSIMBIE U bu6mmoreka [IOK c(OpPMHUPOBAHHOCTh
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IUIOCKOCTH: TEOPEMA O TPEX
MEePIEHANKYIISIPAX

https://m.edsoo.ru

MHPOBO33PECHUS,
COOTBETCTBYIOILETO
COBpPEMEHHOMY YPOBHIO
Pa3BUTHA HAYKH U
0O0IIIeCTBEHHOM MPaKTHKH

[lepnieHauKyNsSIpHBIC IPSIMbIE U

but6mmoreka [IOK

OBJIaJICHUE A3BIKOM
MaTCMAaTHKH U

24 IJIOCKOCTH: BBIUUCIIEHUS JUIUH B . .
https://m.edsoo.ru MaTeMaTH4YeCKON KyJIbTypoit
MHOTOrpaHHIKaxX KaK Cpe€aACTBOM IIO3HAHUA MHpa
MMOHMMaHHE MaTeMaTU4YECKOM
[ToBTOpEHME: TIOIIAAN HAYKH KakK chepsl
)5 MHOTOYTOJIbHUKOB, ()OPMYJIBI bubmuoteka [JOK YeJI0BEUCCKOM JIEITEIBHOCTH,
JUTSI TITOIIAACH, COOOpaKeHUs https://m.edsoo.ru 3TarnoB e€ pa3BUTHS U
moo0us 3HAYUMOCTH JIJIsI Pa3BUTHUSA
[UBUIN3ALUN
TOTOBHOCTB K TpyAy,
OCO3HAaHUEC IECHHOCTHU
[ToBropenue: miomam TPYAOIIOOHS, HHTEPEC K
2 MHOTOYTOJTBHUKOB, ()OPMYIIBI bubnuoreka [JOK pas3n4HbBIM cepam
JUTSI TITOIA/ICH, COOOpaXKeHHUsI https://m.edsoo.ru poheCCUOHANTBHOM
MoI00us JIEATEIIBHOCTH, CBA3aHHBIM C
MAaTEMAaTHUKOU U €€
MMPUIIOKCHUAMU
MMOHMMaHHE MaTeMaTHIECKOMI
[ToBTOpEHue: mnomanu HayKH Kak cepsl
7 MHOTOYTOJTbHUKOB, ()OPMYIIBI bubmoreka [JOK YEeJI0BEYECKOM JIeITeIbHOCTH,
JUTSI TITOACH, COOOpaKEHUS https://m.edsoo.ru 3TanoB €& pa3sBUTHSA U
oI00us 3HAYMMOCTH JJI Pa3BUTHS
IUBUIN3AIIN
28 [Tmomanu ceueHunia bu6mmoreka [IOK FOTOBHOCTL K TPYAY:

OCO3HAaHHUC NCHHOCTH
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MHOTOTPaHHHUKOB: TUTOTIIA !
MMOBEPXHOCTEH, pa3pe3aHus Ha
94acTH, COOOpaKEHHUS MOA00us

https://m.edsoo.ru

TPYIOIOOUsI, UHTEPEC K
pasITUIHBIM chepam
poheCCUOHANTBHOM
JIeSITEIbHOCTH, CBS3aHHBIM C
MaTeMaTUKOU U €€
MPHIIOKEHUSIMH

IImomaau ceuenuii

TOTOBHOCTb K TPYAY,
OCO3HaHUE IIEHHOCTH
TPYROIOOHS, HHTEPEC K

29 MHOTOTPaHHUKOB: TUIOMIAA bu6mmoreka [IOK pasInIHBIM cepam
IIOBEPXHOCTEN, pa3pe3aHus Ha https://m.edsoo.ru poheCCUOHANTBHOM
YJacTy, COO6p3.)KCHI/I$I nmogoous OEATENbHOCTH, CBSI3aHHBIM C
MaTeMaTUKOM U e
MPUITIOKEHUSIMA
TOTOBHOCTH OCYIIECTBIIATH
[TpakTuueckas pabora IPOCKTHYIO U
" bubmmoreka [IOK P y
30 [ToBTOpEHME: MHOTOTPAHHUKH, HCCIIEI0BATEIILCKY IO
" https://m.edsoo.ru
CEYCHHUsI MHOTOTPAaHHHUKOB HCATCIIbHOCTD MHAUBUYAJIbHO
U B TpyIIIe
MOHUMAHUE MaTEMAaTUYECKOMN
N HayKH Kak cepsbl
O06béMm Tena. O0beM Y (bv p
but6mmoreka [IOK YeJI0BEUECKOM AEATENLHOCTH,
31 MPSMOYTOJIbHOTO R
https://m.edsoo.ru 3TamnoB €€ pa3BUTHS U
napajienenumnena
3HAYUMOCTH TSl Pa3BUTHSI
UBUJIM3ALMU
TOTOBHOCTH K TPYIY,
OCO3HAHHE [IEHHOCTH
3anaun 00 yaBOoeHUU Ky0a, 0
bubmmorexa [JOK TPYI0TIO0HS, HHTEPEC K
32 KBaparype Kyda; 0 TpPUCEKIIUU

yriia

https://m.edsoo.ru

pasITUIHBIM chepam
poheCCUOHATBHOM
JIESITEIIBHOCTH, CBS3aHHBIM C
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MAaTEMAaTUKOH U €&
TIPIIOKEHUSIMHU

CrepeomeTpuuecKkue 3a1auu,
CBSI3aHHBIE C 00BEMOM

bubnuoreka [IOK

TOTOBHOCTH K TPYY,
OCO3HAHHE IEHHOCTH
TPYIOIO0UsI, UHTEPEC K
pasnu4YHbIM chepam

33 .
MPSIMOYTOJIBHOTO https://m.edsoo.ru npoeCCHOHAIBHON
napasienenuena JeATEIILHOCTH, CBSI3aHHBIM C

MaTeMaTUKOU U €€
MMPUIIOKCHUAMU
TOTOBHOCTB OCYIIECTBIISATh
[IpuknagHeie 3a1a4n, CBSI3aHHbIE ym
N MPOCKTHYIO U
C BBIYKCIICHHEM 00bEMa bubmuoreka [JOK P Y
34 HCCIICA0BATCIbCKYIO
HPSIMOYTOJIBHOI'O https://m.edsoo.ru
JeSTeIIbHOCTh HHANBHIYAIEHO
napasienenurena H B TPy
YB@XEHUsI K TIPOILIIOMY H
HACTOSIIIEMY POCCUICKOM
MaTeMaTHKH, [IEHHOCTHOE
OTHOIIICHUE K JIOCTHKEHHUAM
N N bubmmoreka [IOK POCCHUICKHX MaTeMaTHKOB U
35 OO0BEM TIPSAMOI TIPU3MBI .. .
https://m.edsoo.ru pOoCcHUICKOM MaTeMaTuyecKon
IIKOJIBI, UCIIOJIb30BAHUEC 3TUX
JOCTIDKCHHH B IPYTHX HAyKaX,
TEXHOJIOTHSAX, chepax
SKOHOMUKU;
IpE/ICTaBICHHE O
CrepeoMmeTpuiecKkue 3a1auu,
bubmuorexa [JOK MaTeMaTHYECKUX OCHOBAX
36 CBSI3aHHBIE C BBIYUCIICHUEM
.. N https://m.edsoo.ru (YHKITMOHUPOBAHUS
00BEMOB MPSAMOI TPU3MBI .
Pa3IHYHBIX CTPYKTYP, SABICHUN
TOTOBHOCTh K aKTHBHOM
37 [Ipuknagnbie 3a1a4u, CBSI3aHHBIE bubmuoteka [JOK y

YYacTHIO B pEIICHUN
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¢ 00BEMOM TIPSIMOI TIPU3MBI

https://m.edsoo.ru

MPAKTHYECKUX 3a]1a4
MaTeMaTHYeCKOU
Hanp ABJICHHOCTHU

Brrunciaenue o0bEMOB TEI ©
[IOMOILLBIO OIIPENCIEHHOIO

bubnuoreka [IOK

ACTETUIECKOE OTHOIIECHUE K
MUpY, BKJIFOYAs DCTETUKY
MaTeMaTHICCKUX
3aKOHOMEPHOCTEH, 0OBEKTOB,

38 3a/1a4, PEIICHUIA
uaTerpaia. O6bEM HaKIOHHOMN https://m.edsoo.ru ’ .
paccyKIeHHi,
HpH?’MBI BOCIIPUHUMYUBOCTE K
MaTeMaTHYECKUM aCIeKTaM
PAa3IMYHBIX BUIOB HCKYCCTBA;
N IpECTaBICHHE O
Brruncnenme o0bEMOB Tel ¢
N bubmuoteka [JOK MaTeMaTHYECKUX OCHOBAX
39 MIOMOUIBIO ONIPEAETEHHOTO
. https://m.edsoo.ru (YHKITHOHUPOBAHUS
uHTerpasia. O0bEM TUPAMHU/TBI .
PA3IUYHBIX CTPYKTYD, SBICHHI
TOTOBHOCTH K aKTUBHOMY
dopmyna 00bEMa MUPaMHIBI. YaCTHIO B PEIICHUN
bu6mmoreka [IOK Y P
40 OTHomeHne 00BEMOB TTUPAMUT C MIPAKTHYECKUX 33134
https://m.edsoo.ru .
00ImKM yTIIOM MaTeMaTHYeCKON
HaIPaBICHHOCTH
YMEHHE COBEpIIATh
OCO3HaHHBIN BEIOOp OymyIIei
npodeccun u pearn30BHIBATH
« COOCTBEHHBIC YKU3HCHHBIC
dopmyna 00bEMA MUPAMHUIBI.
bub6nmoreka [IOK TUTaHBI, TOTOBHOCTh U
41 OTtHolieHNEe 00BEMOB TUPAMHU], C

OOIIUM YTIIOM

https://m.edsoo.ru

CITOCOOHOCTH K
MaTeMaTHYECKOMY
00pa3oBaHMIO U
caM000pa30BaHUIO HA
NPOTSHKCHUW BCEH JKU3HU



https://m.edsoo.ru
https://m.edsoo.ru
https://m.edsoo.ru
https://m.edsoo.ru
https://m.edsoo.ru

c(hOpMHUPOBAHHOCTH

MHPOBO33PECHUS,
CrepeomeTpHuuecKue 3a1a4H,
i bubmmoreka [IOK COOTBETCTBYIOIETO
42 CBsA3aHHbIE C 00bEMaMHU
N https://m.edsoo.ru COBPEMEHHOMY YPOBHIO
HaKJIOHHOUW PU3MBI PASBHTHA HAYKH 1
00IIeCTBEHHOW MPAKTHKH
OBJIAJICHUE A3BIKOM
CrepeomeTpHuuecKue 3a1a4H,
i bu6nmoreka [IOK MaTeMaTHKH 1
43 CBSI3aHHBIC C 00BEMaMHU . .
https://m.edsoo.ru MaTEMAaTHYECKON KyJIBTypOu
MUPAMUIbI
p A KaK Cp€ACTBOM IMO3HAHUA MUpPa
NOHMMaHHUE MAaTEMaTHIECKON
HAYKH KaK C(PECPHI
[IpuknagHeie 3a1a4u 110 TEME y (11 p
" .. " bu6nuoreka [JOK YeJI0BEYECKOM IeITENLHOCTH,
44 O0bEMBI TEen", CBSI3aHHBIE C B
. . https://m.edsoo.ru 3TanoB €€ pa3BUTHS U
00bEMOM HAKJIOHHOHW TTPU3MBI SHAYHMOCTH JUTH PASBHTHA
[MBUJIA3AIIAN
TOTOBHOCTbH K TPYAY,
OCO3HAHHE IEHHOCTH
TPYIOIIOOHSI, MHTEPEC K
[IpuknagHeie 3aaa4u 110 TEME Py ’ P
" N " bubmnoreka [JOK pasau4YHbIM chepam
45 OO0BEMEI Tell", CBSI3aHHEBIE C .
OBé https://m.edsoo.ru npoheCcCHOHANTBHOM
00bEMOM MUPAMUBI
p a JACATCIIBHOCTH, CBA3aHHBIM C
MaTeMaTUKOU U €€
TPUITOKEHUSIMA
MOHUMAaHHE MAaTEMaTHIECKOM
N HayKH KakK cepsbl
[TpuMeHeHne 06BEMOB. y <1)U p
bubmuorexa [JOK 4eJI0BEYECKOM ICATEIbHOCTH,
46 Brruncienue pacctosiHus 10

IIIIOCKOCTH

https://m.edsoo.ru

3TaIoB €€ pa3BUTHS U
3HAYUMOCTH JJIsI Pa3BUTHSA
LIUBUIH3AIIAN
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47

[TpakTudeckas padbota "O0bEM
MHOTOrpaHHHKaA"

bubmmoreka [JOK
https://m.edsoo.ru

TOTOBHOCTb K TPY.Ly,
OCO3HaHHE IIEHHOCTH
TPYAOIOOHS, HHTEPEC K
pa3nuYHBIM chepam
npodecCHOoHaTLHOM
JIESITEILHOCTH, CBSI3aHHBIM C
MaTeMaTUKOU U e€
MIPUIIOKEHUSIMH

48

Hunuuapuueckas TOBEPXHOCTb,
o0pa3yronye HUINHAPUIECKON
MOBEPXHOCTHU

but6mmoreka [JOK
https://m.edsoo.ru

TOTOBHOCTE K TPY.LY,
OCO3HaHUE IICHHOCTH
TPYIOTOOUSI, UHTEPEC K
pasTUIHBIM chepam
poheCCUOHATBHOMN
JIeSITEIbHOCTH, CBSI3aHHBIM C
MaTeMaTUKOU U e
MIPHIIOKCHUSIMH

49

Humunaap. [Ipsamoit kpyroBoit
numHap. [Tnomans
MOBEPXHOCTU LUITUHIPA

but6mmoreka [{OK
https://m.edsoo.ru

TOTOBHOCTb OCYILECTBIIAT
MIPOEKTHYIO U
UCCIIEI0BATEIILCKYTO
JIeSITeIbHOCTh UHANBUYaTbHO
U B TpymIe

50

KoHnueckas IoBEpXHOCTB,
00pasymolre KOHUMIECKOM
noBepxHocTu. Konyc

bubnuoreka [JOK
https://m.edsoo.ru

YBaKCHUS K MIPOIILIOMY U
HAaCTOALLEMY POCCUHCKON
MaTeMaTHUKH, IIEHHOCTHOE
OTHOIIICHHUE K JIOCTHKESHUSIM
POCCHUHCKHX MaTEMaTHKOB U
pPOCCUHCKON MaTeMaTH4eCKON
IIKOJIBbI, UCTIOIB30BAHUE ITHX
JIOCTHKEHHU B APYTUX HAyKaX,
TEXHOJIOTHAX, chepax
SKOHOMUKH;
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Ceuenne KOHYCa IIOCKOCTBIO,

npeaACTaBJICHUC O

. but6mmoreka [JOK MaTeMaTHYECKUX OCHOBAX
51 napajuieIbHOM MIOCKOCTH
https://m.edsoo.ru (YHKITHOHUPOBAHUS
OCHOBaHMS .
Pa3IMYHBIX CTPYKTYP, ABICHUN
TOTOBHOCTH K aKTUBHOMY
VY ceuEHHLIN KOHYC. YAaCTUIO B DEIIECHUU
bubmnoreka LIOK Y P
52 N3o0pakeHne KOHYCOB H MPAKTHYECKUX 337129
. https://m.edsoo.ru .
YCEUEHHBIX KOHYCOB MaTeMaTHYCCKOU
HaNpaBJIeHHOCTH
3CTETHYECKOE OTHOIICHHE K
MHPY, BKIIFOYast 3CTETUKY
MAaTEMATHUYCCKUX
N 3aKOHOMEPHOCTEH, 00bEKTOB
[Tnomaas 60KOBO#M MOBEPXHOCTH bubimoreka [JOK P L ’
53 . 3a[a4, PELICHHIH,
U IIOJIHOYM ITOBEPXHOCTU KOHYCa https://m.edsoo.ru .
paccyKICHHUIA,
BOCHPUMMYHUBOCTD K
MaTeMaTHYECKUM acTIeKTaM
Pa3IMYHbIX BUIOB HCKYCCTBA;
IpE/ICTaBICHHE O
54 [Tnomaae 60KOBOI MOBEPXHOCTH bubmnoreka [JOK MAaTEMaTU4YECKUX OCHOBAX
Y TOJHOM MOBEPXHOCTH KOHYCA https://m.edsoo.ru (YHKIIIOHUPOBAHUS
Pa3INYHBIX CTPYKTYD, SBJICHUN
CrepeoMeTpUUeCKUe 3a1a41 Ha TOTOBHOCTE K aKTHBHOMY
YJAaCTUKO B PpCHICHUU
JI0Ka3aTeJIbCTBO U BBIUUCIICHUE, bubmuoreka [JOK Y P
55 . NPaKTUYCCKUX 3a1a4
MIOCTPOEHUEM CEUCHUH https://m.edsoo.ru .
MaTeMaTHYECKOM
[HITHHApA, KoHyCa HaIlpaBJICHHOCTH
MEHHE COBEpINaTh
CrepeoMeTpuiecKue 3a/1aun Ha y N p .
bubmuoteka [JOK OCO3HaHHBIN BBIOOP OymyIIIei
56 JI0Ka3aTeJIbCTBO U BBIYUCIICHHUE,

MMOCTPOCHUCM ceueHui

https://m.edsoo.ru

npoheccuu U peaan30BbIBATh
cOOCTBEHHBIE JKU3HEHHBIE
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HWIMH]Ipa, KOHYyca

TUTaHBI, TOTOBHOCTH U
CIOCOOHOCTH K
MaTeMaTHYeCKOMY
00pa3oBaHUIO U
caM000pa3oBaHUIO HA
NPOTSKEHUHU BCEH JKU3HU

57

HpI/IKJIa,Z[HLIe 3aJa4H, CBsA3aHHBIC

C UWJIMHIPOM

bu6nmoreka [JOK
https://m.edsoo.ru

c(hopMHPOBAHHOCTH
MUPOBO33PCHHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKU U
00IIIeCTBEHHOM TIPAKTHUKA

58

HpI/IKJ'Ia,Z[HLIe 3aaa4u, CBA3aHHBIC

C UWJIMHIPOM

bu6nmoreka [IOK
https://m.edsoo.ru

OBJIAJICHUE SI3BIKOM
MaTeMaTUKU U
MaTeMaTUYECKOU KyJIbTYpPOil
KaK CpPEJICTBOM IO3HAHUS MUpPa

59

Cdepa u map

bubmmoreka [JOK
https://m.edsoo.ru

YBaKEHHS K TIPOIILIOMY H
HACTOSIIEMY POCCUNUCKOU
MaTEeMaTHKH, IIECHHOCTHOE
OTHOLICHHUE K TOCTIKESHHUSIM
POCCHICKHX MaTEMaTHKOB U
POCCUHCKON MaTeMaTH4ECKOM
IKOJIBI, NCTIOJIb30BaHKE 3TUX
JOCTIDKEHUH B IpYTUX HayKax,
TEXHOJIOTHAX, chepax
9KOHOMHKH;

60

[lepecedenue cdepsl u mapa ¢
IJIOCKOCTBIO. Kacanue mapa u

chepsl miockocThi0. Bug u
n300paKeHHE mapa

bu6nuoreka [JOK
https://m.edsoo.ru

NpeCTaBICHUE O
MaTeMaTHYECKUX OCHOBAaX
(OYHKITHOHUPOBAHUS
pa3IMYHBIX CTPYKTYD, SBJICHUN
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[Tepeceuenue chepsl u 1mapa ¢
wiockocTeio. Kacanue mapa u

bubnuoreka [JOK

TOTOBHOCTbH K aKTUBHOMY
YYacTHIO B PEIICHUN

61 MPAKTHYECKHUX 33129
cepsl TUIOCKOCTRI0. By n https://m.edsoo.ru .
MaTeMaTHYECKOM
nsobpaxenue mapa HaIlpaBJICHHOCTU
5CTETHYECKOE OTHOLIECHHUE K
MHPY, BKJIFOYAs 3CTETUKY
MaTeMaTHYECKUX
3aKOHOMEPHOCTEMN, 0OBEKTOB
Vpasuenue chepst. [Lromans bubmuorexa [IOK PHOCTEH, ’
62 .. . 3124, pelIeHui,
chepsl u e€ yacTei https://m.edsoo.ru N
pacCyKIeHHIA,
BOCIIPUMMYHBOCTD K
MaTeMaTHYECKUM acreKTaM
pasIHMYHBIX BUJOB HCKYCCTBA,;
PEJICTABIEHHE O
bubmuoreka [JOK MaTeMaTHYECKUX OCHOBAaX
63 CummMmertpust cepsl 1 mapa
https://m.edsoo.ru (GYHKITHOHUPOBAHUS
Pa3IHMYHBIX CTPYKTYP, SBJICHUM
CrepeoMeTpuyecKre 3aa91 Ha FOTOBHOCTh K AaKTHBHOMY
JOKa3aTEJIbCTBO U BBIYUCIICHUE, B LIOK Yy4acTuio B pelICHUN
. NOJIMOTEeKA
64 CBsI3aHHBIE CO c(hepoii u mapom, httos://med HPAKTHECCKHIX 3a/1aq
. ps://m.edsoo.ru =
IIOCTPOEHHEM X CEYEHHI MaTeMaTHHeckon
HAIPAaBICHHOCTH
TUIOCKOCTBIO
YMEHHE COBEPLIATH
CrepeoMeTpHUeCcKHe 3a1a4d Ha 0CO3HAHHBI BBIGOp GyyILIei
JOKA3aTCJIbCTBO U BBIYHUCIICHUC apodheCcCuu U peajain30oBbIBATh
. ’ Bu6nuoreka LIOK Pog P
65 CBsI3aHHBIE CO C(epoi U MapoM, COOCTBEHHbIC )KU3HCHHBIE

IIOCTPOEHUEM UX CEUCHUH
IIJIOCKOCTBIO

https://m.edsoo.ru

IIJ1aHblL, TOTOBHOCTh U
CIOCOOHOCTH K
MaTeMaTHYECKOMY
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00pa3oBaHMIO U
caM000pa30oBaHUIO Ha
MPOTSKEHUU BCEU KU3ZHU

66

HpI/IKJIaZ[HLIC 3aJa4H, CBA3aHHbIC
co cdepoii u mapom

bubnuoreka [IOK
https://m.edsoo.ru

c(hopMHPOBAHHOCTH
MHUPOBO33PCHHUS,
COOTBETCTBYIOIIIETO
COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKU U
OOIIECTBEHHOW TPAKTHKH

67

[ToBTOpEHME: OKPYKHOCTH Ha
IIJIOCKOCTH, BBIYUCIICHUS B
OKPY)KHOCTI/I, CTaHI[apTHBIG
mog00ust

bubmmoreka [JOK
https://m.edsoo.ru

OBJIQJICHUE SI3BIKOM
MaTEeMaTUKU U
MaTeMaTUYECKOU KyJIbTYpOil
KakK CpEJCTBOM IIO3HAHUSA MUPA

68

Paznuunnie KOM6I/IHaI_II/II/I TCJI
BpalICHUA 1 MHOT'OI'PaHHUKOB

bu6nmoreka [IOK
https://m.edsoo.ru

MTOHMMAaHUE MaTEMaTHIECKON
HaYKH Kak cepbl
YEJIOBEYECKOH NEATENBHOCTH,
9TanoB €€ pa3sBUTUS U
3HAYUMOCTH JJIs1 pa3BUTHUSA
IHUBUIN3AIMH

69

3amauu o TeMme "Tena u
IIOBEPXHOCTH BpaleHus"

but6mmoreka [JOK
https://m.edsoo.ru

YBa)XEHUS K MPOLLIOMY U
HAaCTOAIEMY POCCUHCKOM
MaTeMaTHKH, HEHHOCTHOC
OTHOIICHUE K JIOCTIKEHUSIM
POCCHUHCKHX MaTeMaTHUKOB U
POCCUICKON MaTEMAaTHYECKON
IIKOJIBI, UCTIOh30BAHNE ITHX
JIOCTH)KEHUH B IPYIUX HayKax,
TEXHOJIOTHAX, chepax
SKOHOMUKH;

70

3amayu o TeMme "Tena u

bubnuoreka [IOK

mpeaACTaBJICHUC O
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MOBEPXHOCTH BpamieHus"

https://m.edsoo.ru

MaTeMaTHYECKUX OCHOBAaX
(YHKIIMOHUPOBAHUS
pa3IMyYHBIX CTPYKTYD, SBJICHUN

71

[TpakTuueckas pabora "Tena u
IIOBEPXHOCTH BpameHus"

but6mmoreka [JOK
https://m.edsoo.ru

TOTOBHOCTb K aKTUBHOMY
YYacTHUIO B PELIEHUU
MPaKTUYECKUX 3a]a4
MaTeMaTHYeCKOU
HaIpaBJICHHOCTU

72

O6bém nmnuaIpa. Teopema o6

00BbEME MPSMOTo LHUITUHIPA

bu6nmoreka [IOK
https://m.edsoo.ru

ACTETHYECKOE OTHOIIEHHE K
MUPY, BKJIIOYAs 3CTETUKY
MaTeMaTHICCKUX
3aKOHOMEPHOCTEH, 0OBEKTOB,
3a/1a4, peuieHui,
paccyXIeHuM,
BOCIIPUUMYHUBOCTD K
MaTEeMaTHYCCKUM acIeKTaM
pPa3ITUIHBIX BHUIOB HCKYCCTBA;

73

Beruncienne 00bEMOB Tel ¢
IIOMOUIBIO ONPEAEIEHHOIO
uHTerpana. O0bEM KoHyca

but6mmoreka [JOK
https://m.edsoo.ru

IpE/ICTaBICHHE O
MaTeMaTHYECKNX OCHOBAX
(YHKIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYP, SIBICHUN

74

ITmomany OOKOBOM M IOJIHOH
MTOBEPXHOCTH KOHYCa

bubmnoreka LIOK
https://m.edsoo.ru

TOTOBHOCTH K aKTUBHOMY
Y4aCTHIO B pCIICHUHU
IMPAKTUYCCKUX 3ada4
MaTeMaTH4YECKOM
HaIpaBJICHHOCTU

75

CrepeomeTpuuecKue 3a1a4H,
CBsA3aHHBIC C BBIYHUCJICHUEM
00BEMOB IMIIMHIPA, KOHYCa

bubmnoreka LIOK
https://m.edsoo.ru

YMEHHUE COBEPILATh
OCO3HaHHBIN BEIOOp OymyIIIei
npodeccun u peann30BHIBATH
COOCTBEHHBIE KU3HEHHBIE
IUTaHbL, TOTOBHOCTD U
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CIOCOOHOCTh K
MaTeMaTHYECKOMY
00pazoBaHUIO U
camMo00pa30BaHUIO HA
MPOTSKEHNUN BCEW KU3HU

copMUPOBAHHOCTH
MHPOBO33PCHUA
IIpuknagHelie 3aaa4u 110 TEME P P ’
76 "OGBE oma bubmnoreka LIOK COOTBETCTBYIOIIIETO
HEMBI U TUIOIIA/IH
. " https://m.edsoo.ru COBPEMEHHOMY YPOBHIO
MTOBEPXHOCTEN TN
Pa3BUTUA HAYKHU U
00IIeCTBEHHON MPAKTHKH
O0BEM 1Iapa 1 mapoBOro OBJIAJICHUE S3BIKOM
cekropa. Teopema 06 00bEME MaTeMaTUKH 1
wapa. [Tnomans cdepsl. MaTeMaTU4YECKON KyJIbTypOon
bubmmnorexa [JOK
77 CTepeoMeTpHYecKHe 3a/1auH, 1 KaK CPeICTBOM MO3HAHUSI MUPa
https://m.edsoo.ru
CBSI3aHHBIE C BBIUUCICHUEM
00BEMOB 1I1apa, IapoOBOTO
CErMEHTa M I1apOBOr0 CEKTOpa
[Ipuknagaeie 3aaa4u 10 TEME MOHUMAaHHE MAaTEMaTHIECKOM
"O0BEMBI TEN", CBSI3aHHBIC C HayKH Kak cepbl
73 00BEMOM Iapa v IIoaabk0 BI/I6HI/IOTeKa HOK YCIIOBCYCCKOU ACATCIBPHOCTH,
chepbl. COOTHOIICHUST MEXKIY https://m.edsoo.ru 9TalloB CC PASBUTI 1
. 3HAYMMOCTH ISl Pa3BUTHSI
IJIOLIASIMU [TOBEPXHOCTEN U
e IUBUIN3ALIUN
00BpEMaMU ITOJOOHBIX TENI
[Too6HbIE TeNa B MPOCTPAHCTBE. TOTOBHOCTB K TPYZY,
.. OCO3HAHHE IIEHHOCTH
N3menenue o0béMa npu
bu6nmoreka [IOK TPYAOTIO0US, HHTEPEC K
79 nonobun. CrepeoMeTpryecKue

3aJa4u, CBA3aHHBIC C
BBIYHMCICHHEM 00BEMOB TEN U

https://m.edsoo.ru

pa3IM4HBIM cepam
npodecCHoHaTLHOM
JIESITEILHOCTH, CBSI3aHHBIM C
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IJIOMIAJIeH TOBEPXHOCTEN

MAaTEMAaTUKOH U €&
TIPIIOKEHUSIMHU

Kontponbnas padota "[lnomanu

bu6mmoreka [IOK

MMOHUMAaHUEe MaTeMaTHYECKON
HayK{ Kak chepsl
YeJIOBEUECKOM JICATCIILHOCTH,

80 MOBEPXHOCTU U 00BEMBI .
" https://m.edsoo.ru 3TanoB €€ pa3sBUTUS U
KPYIJIBIX TEJ
S3HAYUMOCTHU JJI1 pa3BUTHA
[MBUJTA3AIAN
TOTOBHOCTH K TPYIY,
OCO3HaHHE IEHHOCTH
I[BI/I)KCHI/I?I IMPOCTPAHCTBA. prHOH}OGI/IH, HHTEpEC K
81 OrobOpaxenus. [IBrkeHus U bu6mmoreka [IOK pasIM4YHbIM chepam
paBeHCcTBO uryp. Obuue https://m.edsoo.ru npodeccrHoHaIbHOM
CBOMCTBA JIBM)KCHUM JIeSITEIIbHOCTH, CBSI3aHHBIM C
MaTeMaTUKOU U €€
TPUITOKEHUSIMA
TOTOBHOCTbH K TPYAY,
Buapl nBukeHuUii: napauiebHbIA 0CO3HAHUE HEHHOCTH
TPYIOTIOOMsI, HHTEPEC K
MEPEHOC, HEHTPAJIbHAS
bubmuorexa [JOK pa3nu4YHbIM chepam
82 CUMMETpPHUS, 3epKaJIbHAs N
https://m.edsoo.ru npoheCcCHOHANTBHOM
CUMMETpHUS, TOBOPOT BOKPYT
JACATCIIBHOCTH, CBA3aHHBIM C
psMOH MaTeMaTUKOU U €€
TPUITOKEHUSIMA
TOTOBHOCTB OCYILECTBIISATh
MPOEKTHYIO U
[TpeoOpa3zoBanus mo1oous. bubmuoreka [IOK P Y
83 . UCCIIEN0BATENBCKY IO
[Ipsimas u cepa Ditnepa https://m.edsoo.ru
JeSTEIbHOCTh HHANBHIYATbHO
U B TpyIIIe
BaKCHHUS K ITPOILLIOMY H
84 ['eomerpuueckue 3agaun Ha bubmuoteka [JOK Y P y

HAaCTOAIIEMY POCCUHCKOM



https://m.edsoo.ru
https://m.edsoo.ru
https://m.edsoo.ru
https://m.edsoo.ru

MMPUMCHCHUC NBUKCHUA

https://m.edsoo.ru

MaTeMaTHKH, IIECHHOCTHOE
OTHOLIEHUE K JOCTHKECHHUAM
POCCUHCKHX MaTEMAaTUKOB U
pOoCcHUICKON MaTeMaTuyecKon
IIKOJIBI, MCTIOIb30BAHNE ITHX
JOCTIDKEHUI B IPYTUX HayKax,
TEXHOJIOTHSAX, chepax
9KOHOMUKH;

KoHntponbhas padota "BekTopsl

bu6mmoreka [IOK

MpeaCTaBJICHUE O
MaTeMaTHYCCKHUX OCHOBax

85
B IIpOCTpaHCTBE" https://m.edsoo.ru (bYHKITHOHUPOBAHUS
Pa3JIMYHBIX CTPYKTYP, ABICHUN
Ob6o6maromee noroperue 11 TOTOBHOCTB K aKTHBHOMY
MOHSITUI U METOJIOB Kypca YYaCTHIO B PELICHAH
26 reomerpun 10-11 xmaccos, Bubnuoreka LIOK NPAaKTHICCKUX 3a/1a4
CHUCTeMAaTH3aIlis 3HAHUI; https://m.edsoo.ru MaTeMaTH4CCKON
HaIpaBJICHHOCTH
"[TapamienbHOCTh NPSIMBIX U p
IJIOCKOCTEH B TpOCTpaHCTBE"
3CTETUYECKOE OTHOIICHHE K
MHUDY, BKJIFOYasi 3CTETUKY
Ob6o6maromee noroperue 11 MATEMATHYECKIX
MOHSITHI U METOJIOB Kypca 3aKOHOMEPHOCTEH, 00BEKTOB
bubnnorexa LIOK proeTer, ’
87 reometpun 10—11 kaccos, 3a/1a4, PEIICHHUIA,
_ https://m.edsoo.ru .
CUCTeMAaTH3aIlis 3HAHUH: pacCyKIeHHIA,
"BekTopsbl B mpocTpaHcTBe" BOCHPUMMYHBOCTD K
MAaTEMATUYCCKUM aCIICKTaM
Ppa3InYHbIX BUAOB UCKYCCTBA,
Ob6o6marommee noroperue 11 PE/ICTABICHHE O
N bu6nuoreka [IOK
88 MOHSITUN U METOJIOB Kypca MaTEeMAaTHYECKUX OCHOBAX

reometrpun 10—11 kiaccos,

https://m.edsoo.ru

(GYHKIMOHUPOBAHUS
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cucTeMaTH3alys 3HaHUM:
"BekTopsl B mpocTpaHcTae”

Pas3JIMYHBIX CTPYKTYP, SIBICHUH

O6o6maromiee nopropenue 11
MOHSITUI U METOJIOB Kypca

TOTOBHOCThH K aKTUBHOMY
Y4acTHIO B pEIICHUN

bubmmoreka [JOK
89 reomerpun 10—-11 xnaccos, hitos://m.ed 1 NPAKTHYCCKHUX 3a/1aq
. ps://m.edsoo.ru >
CHUCTEMATU3ALMs 3HAHUIA: MaTeMaTHICCKOn
”O6’I)€M MHOFOI"paHHI/IKa" HaIllpaBJICHHOCTH
yMEHHE COBEpPIIATh
OCO3HAaHHBIN BBIOOD OyayILeit
O6o6watommee mopTopeHue 11 npodeccuu U peagn30BbIBAThH
o COOCTBEHHBIC JKH3HECHHBIC
MOHSITUN U METOJIOB Kypca
bubmuoreka [JOK TUTaHBI, TOTOBHOCTH U
90 reometpun 10-11 xmaccos,
o https://m.edsoo.ru CIIOCOOHOCTH K
CHUCTeMaTH3alUs 3HAHUM:
MAaTCMaTH4YCCKOMY
n n
O0beM MHOTOTpaHHHKA B —
caM000pa30oBaHHUIO Ha
MPOTSAKEHUU BCEN KUZHU
O6o6matomee nmoroperue 11 c(OpPMHPOBAHHOCTH
MIOHATUHN U METOJIOB Kypca MHPOBO33PEHUS,
01 reometrpun 10—11 kmaccos, bu6mmoreka [IOK COOTBETCTBYIOIICTO
CHCTEMAaTH3aLUA 3HAHUN: https://m.edsoo.ru COBPCMCHHOMY yYPOBHIO
A3BUTHUS HAYKH U
"[Inouiaay MOBEPXHOCTU U p y 5
. " 00IIeCTBEHHOW MTPaKTHUKU
00BEMBI KPYTJIBIX TEJ
Ob6o6marommee noroperue 11 OBJIAJICHHE S3BIKOM
MOHSITUN U METOJIOB Kypca MaTeMaTHKH 1
9 reometpun 10-11 xmaccos, bubmmoteka [IOK MaTCMaTHICCKOU KyJIbTYPOH

CUCTEMAaTH3aIMs 3HAHUN:
"ILnouiaay MoBepXHOCTU U
00BEMBI KpYTIBIX TEN"

https://m.edsoo.ru

KaK Cp€ACTBOM IMO3HAHUA MUpa
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93

Hrorosasi koHTpobHAs paboTa

bubmnoreka [JOK
https://m.edsoo.ru

IIOHMMAaHHE MaTEMaTHICCKOI
HayK{ Kak chepsl
YeJIOBEUECKOM JIeATCIILHOCTH,
3TamnoB €€ pa3BUTUS U
3HAYMMOCTH JIJISl Pa3BUTHS
LMBHIM3AIUT

94

HtoroBas KOHTpoJIbHAs paboTa

bu6mmoreka [IOK
https://m.edsoo.ru

TOTOBHOCTbH K TPYIY,
0CO3HAaHUE IEHHOCTH
TPYAOOOUS, HHTEPEC K
pas3IM4HBIM cepam
poheCCUOHANTBHOM
JIeSITEIIbHOCTH, CBS3aHHBIM C
MaTeMaTUKOU U €€
MPUTOKESHUSIMU

95

[ToBTOpeHnue, 06001IeHNE 1
CUCTEMATU3AIMS 3HAHUN

but6mmoreka [JOK

https://m.edsoo.ru

MMOHMMaHHEe MaTeMaTHYECKOM
HAYKH KaK Cepsl
YEeI0BEUYCCKON NCATCILHOCTH,
9TamnoB €€ pa3sBUTUS U
3HAYUMOCTH AJI1 Pa3BUTHUS
IUBUIN3AIINH

96

Hcropus passutus
CTEPEOMETPUHN KaK HAYKHU U €€
POJIb B Pa3BUTHH COBPEMEHHBIX
WH)XCHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOT U

bu6mmorexa [IOK
https://m.edsoo.ru

YBa)KEHHS K IPOLUIOMY U
HAaCTOSIIIEMY POCCUICKOM
MaTeMAaTUKH, IIEHHOCTHOE
OTHOLIEHUE K JOCTHKECHUAM
POCCUHCKNX MaT€MAaTUKOB U
poccuiickoil MaTeMaTuyecKon
IIKOJIbI, UCIIOJIb30BaHUE 3TUX
JIOCTHKEHUH B APYTUX HayKax,
TEXHOJIOTHSAX, chepax
SKOHOMUKH;

97

HcTopus pa3BuTHs

bu6nmoreka [IOK

npeaACTaBJICHUC O



https://m.edsoo.ru
https://m.edsoo.ru
https://m.edsoo.ru
https://m.edsoo.ru

CTEPEOMETPUM KaK HAYKH U €&
pOJIb B PA3BUTHUH COBPEMEHHBIX
MHKCHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHI

https://m.edsoo.ru

MaTeMaTHYECKUX OCHOBAaX
(YHKIIMOHUPOBAHUS
pa3IMYHBIX CTPYKTYD, SBJICHUN

Hcropus passurus
CTEpPEOMETPUH KaK HAYKHU U €€

TOTOBHOCTH K AKTUBHOMY
Y4aCTHIO B pCIICHUHU

bu6nmoreka [IOK
98 POJIb B pa3BUTHUH COBPEMEHHBIX httos:/fm.ed 1 HPAKTAICCKUX 33121
ps://m.edsoo.ru =
MH)KEHEPHBIX U KOMITBIOTEPHBIX MaTeMaTHICeCKON
N HanpaBJIeHHOCTH
TEXHOJIOTHUI
3CTETUYECKOE OTHOIIEHHE K
MHUpY, BKJIFOYasi JCTETUKY
Ucropust pazsutus MaTEMaTHYECKUX
CTEPEOMETPUHN KaK HAYKU U €€ 3aKOHOMEPHOCTEH, 00OBEKTOB,
bu6nuoreka [JOK .
99 POJIb B pa3BUTHUU COBPEMEHHBIX 3a/1a4, PEIICHHIA,
https://m.edsoo.ru .
WH)XEHEPHBIX U KOMIIBIOTEPHBIX PacCyKICHUIA,
TeXHOHOFI/Iﬁ BOCIIPUHMMYUBOCTE K
MaTeMaTHYECKUM acleKTaM
Pa3IMYHBIX BUIOB HCKYCCTBA,;
FOTOBHOCTH K TPYAY,
VcTopus pasBuTHS OCO3HAHHE IEHHOCTH
. TPYIOIIOOWS, HTEPEC K
CTEpPEOMETPUU KaK HAYKU U €&
bubnuorexa HOK pa3nM4YHbIM chepam
100 pOJIb B Pa3BUTHUH COBPEMEHHBIX .
https://m.edsoo.ru npohecCHOHATBHOMN
WH)XEHEPHBIX U KOMIIBIOTEPHBIX
JACATCIIBHOCTH, CBA3aHHBIM C
TCXHOJIOIHH MaTeMaTUKOU U e
TPUITOKEHUSIMA
Ucropus pa3Butus YB@XKEHUsI K TIPOIILJIOMY H
101 CTEPEOMETPUHN KaK HAYKHU U €€ bubmoreka [JOK HAaCTOSIIIEMY POCCUNCKOM

POJib B pa3BUTHHU COBPCMCHHBIX
HHXXCHCPHBIX U KOMITBIOTCPHBIX

https://m.edsoo.ru

MaTEMaTHKH, HEHHOCTHOC
OTHOIICHUE K JOCTHXXCHUAM
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TEXHOJIOTUHI

POCCHUHCKHX MaTEMaTHKOB U
pPOCCUHCKON MaTeMaTHU4eCKON
IIKOJIbI, UCIIOJIb30BAaHHUE 3THUX
JIOCTHKEHHU B APYTUX HAyKaX,
TEXHOJIOTHAX, chepax
SKOHOMUKH;

Hcropus passurtus
CTEPEOMETPUHN KaK HAYKHU U €€
102 pOJIb B Pa3BUTHUH COBPEMEHHBIX
WHXEHEPHBIX U KOMITbIOTEPHBIX
TEXHOJIOTUI

bubmmoreka [IOK
https://m.edsoo.ru

IPE/ICTAaBICHHE O
MaTeMaTHYECKHX OCHOBaX
(GYHKITHOHUPOBAHUS
Pa3INYHBIX CTPYKTYD, SBICHUMA

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

102
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IMPOBEPAEMBIE TPEBOBAHMS K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA30OBATEJIbHOM ITPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble MpeaAMeTHbIE Pe3yIbTATHI 0CBOEHUSI OCHOBHOIA
NMpoBepPsieMOro .
00pa3oBaTeILHON NPOrPaMMBbI CpeiHero o01ero odpa3soBanus
pe3yJabTarta
7 I'eomerpus
7.1 OnepupoBaTh NOHATUAMU: TOUYKA, PsIMasi, INIOCKOCTb
79 [TpuMeHATh aKCHOMBI CTEPEOMETPUU U CIEICTBHSI M3 HUX IIPU PEIICHUU
) reoMeTPUUECKUX 3a1a4
73 OnepupoBaTh TOHATHSAMH: TAPAIUICTBHOCT W NEPIEHAUKYISAPHOCTD
' OPSAMBIX U IJIOCKOCTEN
74 KnaccuumupoBars B3aUMHOE DPACHOJIOXKEHHE MPSIMBIX M IUIOCKOCTEH B
' IPOCTPAHCTBE
OnepupoBaTh MOHATUSAMH: JIBYTPAHHBIA YIroj, I'paHH JBYTPaHHOIO YIIa,
7.5 peOpo IBYTpaHHOrO yria, JIMHEHHBIH yroj IBYTpaHHOTO yIia, rpaaycHas
Mepa JIByTPaHHOTO yIia
76 OnepupoBaTb MOHATHSAMU: MHOTOTPAHHHUK, BBIMTYKJIBIM M HEBBITYKJIbII
' MHOT'OI'PaHHMK, 3JIEMEHTHl MHOTOTpaHHUKA, MPAaBUJIbHBIA MHOTOI'PaHHHUK
77 Pacrio3HaBaTh OCHOBHBIE BHUABI MHOTOIPaHHHMKOB (IIMpamMuzaa, IpU3Ma,
’ OpAMOYTOJIbHBIN Mapasuienenunesn, Kyo)
KnaccupummpoBarb ~ MHOTOTpaHHUKH,  BbIOMpas ~ OCHOBaHHS  JJIS
7.8 KJ1acCU(pUKaLUU (BBIMYKJIbIe U HEBBINYKIIbIE MHOTOTPAHHUKH, NTPaBUIIbHbBIE
MHOT'OI'PaHHHKH, IPSMbIE U HAKJIIOHHbIE TPU3MBbI, TapaAJUIEIICTIUIIE/IbI)
7.9 OnepupoBaTh MOHATUSAMU: CEKYIIask INIOCKOCTh, CEYEHNE MHOTOTPAHHUKOB
710 OOBACHATH NPUHLMUIIBI TIOCTPOEHUSI CEUEHUH MHOTOTPAHHUKOB, UCIOJIb3YsI
' METOJI CJIC/IOB
CTpouTh Cce4eHUS MHOIOIPDAaHHMKOB METOJOM CJI€[OB, BBIIOJHATH
7.11 (BBIHOCHBIE) IJIOCKHE YEPTEXKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYD:
BUJ CBEPXY, COOKY, CHU3Y
Pemrate 3amaum Ha HaXOXKACHHWE T€OMETPHUECKMX BEIMYMH MO oOpasiam
WIA QJIrOpUTMaM, IPUMEHss HW3BECTHBIC AHAIUTUYECKHE METOABI IpHU
7.12 pelIeHUM CTaHAAPTHBIX MaTeMaTHYeCKUMX 3aJady Ha  BBIYHUCIICHUE
paccTOSIHUH MeX1y IBYMs TOYKaMH, OT TOYKM 1O NPSAMOU, OT TOUYKHUAO
IUIOCKOCTH, MEX/Ty CKPEIINBAIOLUIMMHUCS TPSIMBIMU
Pemate 3ajaun Ha HaXoXKIAEGHHE I'€OMETPHUYECKUX BEJIMYMH IO 0oOpa3nam
713 WIA aJIrOpUTMaM, IPUMEHss HW3BECTHbIE AHAIUTUYECKUE METO/Abl IpH

pEeLICHUU CTaHJApPTHBIX MAaTEMaTHUYECKUX 3a7a4 Ha BBIYKMCICHHUE YIJIOB
MEXIY CKPEIIMBAIOIUMUCA MPAMBIMHU, MEXKIY IMPSIMOM M IUIOCKOCTHIO,




MEXKy IUIOCKOCTSIMH, JBYTPAHHBIX YIJIOB

Bbruucnare 00bEMBI M TUIOIIAN TOBEPXHOCTEH MHOTOTPAHHUKOB (IpU3Ma,

7.14 nupamMpzia) ¢ NpUMEHEHHeM (OpMYyJl, BBIYUCIATH COOTHOIICHUS MEXIY
TUTOINASIMH TTOBEPXHOCTEH, 00bEMaMH TOJOOHBIX MHOTOTPaHHUKOB
715 OnepupoBaTb NOHATHUAMU: CHUMMETPUS B IIPOCTPAHCTBE, LEHTP, OCb U
' IUIOCKOCTh CHMMETPUH, LIEHTP, OCh M IUIOCKOCTh CHMMETPUHN (PUTYPHI
W3Bnekatrb, mnpeoOpa3oBbIBaTh M HHTEPIPETUPOBATH HHEGOPMALIUIO O
7.16 MPOCTPAHCTBEHHBIX TeOMETpUYecKuX ¢urypax, TMpeAcTaBICHHYI0 Ha
YepTekax U pUCYHKax
[IpumensiTb reomeTrpuueckue (GakThl ISl PEUIeHHs] CTEPEOMETPHUUYECKHX
7.17 3aja4, MPEINoaraloliiX HECKOJBKO IIIaroB pelIeHUs, €CIH YCIOBHUS
MPUMEHEHUS 3a/IaHbl B SBHOU (hopMme
718 [IpuMeHATh mpocTEeMIIHE MPOrpaMMHBIE CpPEACTBA M DJIEKTPOHHO-
' KOMMYHHKAI[MOHHBIE CUCTEMBI [IPH PEIICHUN CTEPEOMETPUUYECKUX 3a/1a4
719 [TpuBOIUTE NpUMEpPHl MaTEMaTHMUECKUX 3aKOHOMEPHOCTEH B NpUpOAE U
' JKU3HU, paclio3HaBaTh NPOSBICHUE 3aKOHOB F€OMETPHUH B UCKYCCTBE
[IpuMeHATh MOJMy4YEHHBbIE 3HAHUS HA MPAKTHKE: aHAJU3UPOBATH pealibHbIC
CUTYallUU U MPUMEHSATh U3yUYEHHBIE NIOHATHS B IIPOLECCE MOMCKA PELICHUS
MaTeMaTH4eCKu C(HOPMYIMPOBAHHON MPOOIEMBI, MOJICTHPOBATh PEaIbHbIC
7.20 CUTyalldM HA S3bIKE TEOMETPHH, HCCIENOBATH TMOCTPOEHHBIE MOJEIHA C
MCIOJIb30BaHUEM T'€OMETPUYECKUX TMOHATUN U TeopeM, ammapara aareopsl,
pemiate ~ MpakTUYeCKHe  3a7aud,  CBA3aHHBIE C  HAXO0XJIECHUEM
Te€OMETPUUYECKUX BEIUYUH
11 KIIACC
Kon .
IIpoBepsieMble nMpeIMeTHbIE pPe3yJIbTAThl 0CBOCHUS] OCHOBHOM
NpoBepsieMOro .
0o0pa3oBaTeILHON MPOrpPaMMBbl CpeiHero o01ero odpasoBanus
pe3yJbTarTa
6 ['eomeTrpus
OnepupoBaTh MOHATHSAMM: LUIMHIPUYECKAs MOBEPXHOCTb, OOpasyrolue
6.1 IWIMHIPUYECKON IOBEPXHOCTH, IWIMHAP, KOHUYECKass IOBEPXHOCTH,
o0pa3yronire KOHHYeCKO! MOBEPXHOCTH, KOHYC, CepruyecKasi HOBEPXHOCTh
6.2 Pacnio3HaBath Tena BpaieHus (IWIMHAP, KOHYC, cdepa U 1map)
6.3 OOBSACHATH CITOCOOBI TTOJTYYCHHS TEJI BpaleHUS
6.4 KrnaccudummpoBaTs B3aUMHOE pacoiokeHrue chephl U MITOCKOCTH
OnepupoBaTh MOHATUSMHU: IIAPOBOM CErMEHT, OCHOBAaHHWE CETMEHTa,
6.5 BBICOTA CETMEHTA, IIAPOBOW CIJIOM, OCHOBAaHUE IIAPOBOIO CJIOSl, BHICOTA
IIapOBOTO CJI0SI, IIAPOBOM CEKTOP
6.6 Beruucnsate 00BEMBI W IUIOMIAM TOBEPXHOCTEH TEI  BpAICHHUS,




T€OMETPUUYECKHUX TEN C MPUMEHEHUEM (POPMYIT

6.7

OnepupoBaTb NOHATHSAMH: MHOTOTPaHHMK, BIHCAaHHBIA B cdepy U
ONUCAHHBIN OKOJIO cdepbl, cdepa, BIUCAHHAS B MHOTOIPAHHHUK WM TEIO
BpaLICHUS

6.8

BbIYHCHsATS COOTHOLIECHHUS MEXKIY IIIOMAASIMHU MOBEPXHOCTEH U 00bEMaMu
MOAOOHBIX TEN

6.9

N3o6paxaTth u3zydaemble (GUTYpbl OT PYKH M C HPUMEHEHHEM MPOCTHIX
4epTEKHBIX UHCTPYMEHTOB

6.10

BoinonHATe (BBIHOCHBIE) IIJIOCKHE YEPTEKU W3 PUCYHKOB IPOCTHIX
00BEMHBIX (QUTYp: BHUI CBEPXY, COOKY, CHH3Y; CTPOUTh CEUYCHHS Tell
BpaIICHUS

6.11

W3BnexkaTh, WHTEPIPETHPOBATH M MPeoOpa3oBhIBaTh WH(POPMAIHIO O
IIPOCTPAHCTBEHHBIX TE€OMETpUYECKUX (Urypax, IMpeACcTaBICHHYI0 Ha
YyepTeKax U pUCYHKax

6.12

[TpumensTh reoMeTpudeckue (akThl Il PELICHUS CTEPEOMETPUUYECKHUX
3a/1a4, MPEANOJIararollX HECKOJIBKO IIAaroB pEIICHUs, €CIU YCIOBUS
IIPUMEHEHHUs 3aJjaHbl B IBHOH (opme

6.13

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

6.14

BBIMONHATE  AEWCTBUS  CIIOKEHHS BEKTOPOB, BBIYUTAHHS BEKTOPOB H
YMHOXKCHHUSI BEKTOpa Ha 4YHCIO, OOBACHATh, KAKUMH CBOWCTBAMH OHHU
o0azaroT

6.15

[TpuMeHsTh MpaBUIIO Napasuieenuea Ipy CI0KEHHH BEKTOPOB

6.16

OnepupoBaTh TOHATUSIMHU: JIEKAPTOBBl KOOPJAWMHATHI B IPOCTPAHCTBE,
BEKTOp, MOJIYJIb BEKTOPa, PABEHCTBO BEKTOPOB, KOOPIMHATHI BEKTOPA, YroJl
MEXy BEKTOpamH, CKaJspHOE MPOU3BEJACHHUE BEKTOPOB, KOJUIMHEAPHbIE U
KOMILUTaHAPHBIE BEKTOPBI

6.17

Haxoauth cymMMy BEKTOpPOB M INPOM3BEJCHHE BEKTOpa Ha YHCIO, YIroj
MEXJy BEKTOpaMH, CKaJSIpHOE IMPOU3BEACHME, PACKIIAIbIBATH BEKTOP IO
JIByM HEKOJUIMHEApHBbIM BEKTOpaM

6.18

3al[aBaTB IMJIOCKOCTb YPABHCHHUCM B HeKapTOBOﬁ CUCTCMC KOOpAMUHAT

6.19

Pematsn HpOCTCfII.HHG TCOMCTPUYCCKHUEC 3ala4i Ha IIPUMCHCHHEC BCKTOPHO-
KOOpPAUHATHOTO METOa

6.20

PemraTe 3aJa4u Ha JO0Ka3aTCJIbCTBO MATEMAaTHYCCKHUX OTHOIICHUU WU
HaX0XIACHHUC I'COMCTPUYCCKHUX BCJIIMYUH II0 06pa3uaM Wi aJilrOpuTMam,
MMPUMCHSA HU3BCCTHBIC MCTOABI npu pemieHun CTaHAApTHBIX
MAaTeMaTHYCCKUX 3a4a4

6.21

[IpumensiTb mpocTeillline MporpaMMHBIE CPEACTBA U AJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IIPH PEIICHUH CTEPEOMETPUUYECKUX 3a/1a4

6.22

IIpuBOoaUTE NpUMEpPHl MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEM B IPUPOAE U
’KU3HH, PACIIO3HABATH MPOSBICHNE 3AKOHOB T€OMETPUH B UCKYCCTBE

6.23

IIpuMeHATH NOJTY4YEHHBIE 3HAHUs HA NPAKTHKE: aHAJIU3UPOBATh PEaJIbHbIC




CUTyalluu ¥ MPUMEHITh U3yYCHHBIC TTOHSATHUS B MPOIIECCE MOMCKA PEIICHUS
MaTeMaTHYeCKu cPOpPMYIUPOBAHHON MPOOIEMbl, MOJEIUPOBATh pealbHbIE
CUTyalldd Ha S3bIKE TEOMETPUH, HCCIEAOBaTh MOCTPOCHHBIE MOJENIU C
HCIIOJIb30BaHUEM T€OMETPUUYECKUX TOHSATUN U TeopeM, ammapara anreopsl,
pemiaTh  NpPaKTHUYECKUE  3aJaud,  CBs3aHHbIE C  HAXOXKJICHHEM
r€OMETPUYECKUX BETUYNH




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KUIACC

Kon
7

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUSA

I'eomerpus

7.1

OCHOBHBIC TIOHSATHUS CTCPCOMETPUH. Tqua, npsAMas, IUIOCKOCTb, IMIPOCTPAHCTBO.
IToHsTHE 00 AKCHOMATUYECKOM MOCTPOCHUUN CTCPECOMCTPUU: AKCUOMBI CTCPEOMCTPHUU U
CIICACTBHUA U3 HUX

7.2

B3anMHoOe pacrnonoxeHue npsMbIX B IPOCTPAHCTBE: MEPECEKAOIINECS, MapalIeIbHbIE
M CKpewmuBarouecs npsmble. [lapamienbHOCTP MHOpsAMBIX M IJIOCKOCTEM B
[IPOCTPAHCTBE: MAapaJUICIbHbIE NpPSMbIE B MPOCTPAHCTBE, MAPAJLICIBHOCTh TPEX
IPSMBIX, MapaUICIbBHOCTh MPSIMOM M IUIOCKOCTU. YTIJBIC COHAIPABICHHBIMU
CTOPOHAMH, YroJl MEXKIy NpSIMbIMU B NpocTpaHcTBe. [lapaiuienbHOCTh IIIOCKOCTEM:
napasulesibHble TUJIOCKOCTH, CBOMCTBA MapaJUleNbHbIX IIockocTel. IIpocreitmme
IIPOCTPAHCTBEHHbIE (GUIYpbl Ha IIJIOCKOCTU: TeTpa’ap, KyO, mapajuiefenunen,
MOCTPOEHUE CEYCHUI

7.3

HepHCHI[I/IKy.]ISIpHOCTB HpHMOﬁ N IUIOCKOCTU: TMEPHNCHAUKYJISAPHBIC IIPSAMBIC B
IMPOCTPAHCTBE, NPAMBIC MAPAJIJICIBHBIC U NCPIHCHAUKYJIAPHBIC K INIOCKOCTHU, IMMPHU3HAK
MEPIECHANKYISIPHOCTH HPSIMOM M IIOCKOCTH, TEOPEMa O MPSAMOW MEPIEeHIAUKYISIPHON
IUIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YToJl MEX]y MPSMON U MIIOCKOCTHIO, JBYTPAHHbBIN
YTOJI, IMHEHHBINH Yyroll AByrpaHHoOro yria. [lepneHauKysp U HaKIIOHHBIE: pACCTOSHUE
OT TOYKH JI0 TJIOCKOCTH, PACCTOSTHUE OT MPSAMOUN 110 TUIOCKOCTH, MPOEKIUs GUryphl Ha
IJIOCKOCTh. [IepleHIuKyIApHOCTD IIIOCKOCTEN: MPU3HAK MEPIEHIUKYISPHOCTH ABYX
mockocreil. Teopema o TpEX mepreHauKyIsIpax

7.4

[ToHsiTHE MHOTrOTpaHHMKA, OCHOBHBIE DJEMEHTHl MHOTOIPDAHHHMKA, BBINYKIBIE U
HEBBIITYKJIbIE MHOIOIPDAaHHHUKH, pa3BEPTKA MHOrorpaHHuka. IIpusma: n-yrosmpHas
npu3Ma, TPaHU W OCHOBAHMS IPHU3MBI, MpsMas M HAKIOHHAs NPU3MBI, OOKOBas U
IIOJIHAsI MOBEPXHOCTh Npu3Msbl. [lapamienenumnen, NpsMOyTOIbHBIN apaJuIeIenunes] U
ero cpoucrtea. [Iupamupa: n-yrosbHas NUpaMHuAd, TPAHUM M OCHOBAaHWE IMHUPaMUIBI,
0OKOBasi M NOJHAs MOBEPXHOCTb IHUpPAaMHJbl, NpaBWIbHAsg U yCEU&HHAs NMUpPaMUAA.
OnemMeHTsl Npu3Mbl M nupaMmuibl. IIpaBuibHBIE MHOTOrpaHHMKH: IIOHSATHE
[IPaBUJIBHOTO MHOIOIPDAHHMKA, IIpaBUjIbHAs IIpU3Ma M IpPaBWIbHAS NUPAMUIA,
npaBUiIbHAs TPEYroJbHAs MUpPAMKJIA U TPABUIIBHBINA TeTpasp, KyO. Ilpeacrasienue o
IPAaBWIBHBIX MHOTOIPAaHHUKAxX: OKTa’ap, MAOAEKa’aAp U ukocayapyrue CeueHus
IIPU3MBI U TUPAMUIBI

7.5

CI/IMMeTpI/IH B MPOCTPAHCTBC: CUMMETPUA OTHOCUTCIIbHO TOYKH, HpHMOfI, IIJIOCKOCTH.
DIEMEHTEI CUMMCTPUU B nupaMmujiax, napajjejacnuieaax, MMpaBHUJIbHBIX
MHOTI'OIrpaHHHUKax

7.6

Breruncnenue »3JI€MEHTOB MHOT'OT'PpaHHUKOB: pé6pa, AuaroHajaiu, YyrIJIbl. ITnomans
OOKOBOM IOBCPXHOCTU U IMOJTHOM MMOBCPXHOCTHU HpHMOﬁ IPpU3MBI, IJIOIIAAb OCHOBaHHﬁ,




TeopemMa 0 OOKOBOI MOBEPXHOCTH MPSIMOi MPU3MBI. [1011as 60KOBOM MOBEPXHOCTH H
MOBEPXHOCTH MPABHIBHONH MUPAaMUJBI, TeopeMa O IUIOUIaId yCEYEHHOW MMHPaMHU/IBI.
[Tonsitue 06 06bEMe. OOBEM MUPAMUIIBI, TPU3MBI

7.7

[Tono6uble Tena B mpocTpaHcTBe. COOTHOLICHHUS] MEXAY IUIOIASIMU MOBEPXHOCTEH,
00BEMaMH TOOOHEBIX TEII

11 KJIACC

Kox
6

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

I'eomerpus

6.1

[Hunuaapuyeckasl MOBEPXHOCTh, 00pa3yolliye WIMHAPUYECKON MOBEPXHOCTH, OCh
UMWIMHIPUYECKON MoBepXHOCTH. LlunmmuHap: ocHoBaHuMs U OOKOBasi MOBEPXHOCTD,
oOpa3yrolas 1 oCb, IIIOIalb OOKOBOM U MOTHON MOBEPXHOCTH

6.2

Konnueckasi moBepxHOCTh, 00pa3yromne KOHNYECKONH MOBEPXHOCTH, OCh U BEPIIMHA
KOHMYECKOW ToBepXHOCTH. KOHyC: OCHOBaHWE M BEpIIMHA, OOpa3ylomas H OcCh,
IJI0Ma s OOKOBOH W TOJHOM TOBEPXHOCTH. YCEUYEHHBIM KOHYC: oOpasyromue H
BBICOTA, OCHOBaHMS M OOKOBasi IOBEPXHOCTh

6.3

Cdepa u map: ueHTp, paauyc, IuameTp, IUIOMalb MoBepxHocTU cheprl. Bzaumuoe
pacnosoxeHue cdepbl W IIIOCKOCTH, KacaTeslbHas IUIOCKOCTh K cdepe, miomaab

chepsl

6.4

N3o00paxkeHune Ten BpaleHUs Ha MII0CKOCTH. Pa3BépTka MIIMHIpa U KOHYCa

6.5

KoMb6uHammu ten BpalieHusl ¥ MHOTOTpaHHUKOB. MHOTOTpaHHUK, OMMCAHHBIN OKOJIO
cdepsl, cdepa, BHUCAHHAS] B MHOTOTPaHHUK, WIH TEJIO BpallleHUs

6.6

[Tonstue 006 o0BEMe. OcHOBHBIE CBOWCTBA 00BEMOB Tei. Teopema 00 00BEME
NPSIMOYTOJIBHOTO TapalieNienuea u cieAcTBus u3 He€. O0bEM HMIIMHIPA, KOHYCA.
O06BEM mapa u miomaas chepsl

6.7

[TogoOubIe Tena B mpocTpaHcTBe. COOTHOMICHHS MEXKY TUTONIAAIMHU MTOBEPXHOCTEH,
00BEMaMU ITOTOOHBIX TET

6.8

Ceuenust nuIMHApa (MapajyieIbHO W MEPHEHIUKYISIPHO OCH), CEYEHMsI KOHyca
(mapasuieIbHOE OCHOBAaHUIO M IIPOXOASIIEE Yepe3 BEPIIMHY ), CEUEHUs 1apa

6.9

BekTop Ha miockoctd M B npoctpaHcTBe. ClIO)KEHHE U BBIYUTAHME BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4ucio. PasnoxkeHne BekTOpa 1O TPEM HEKOMILIAHAPHBIM
BekTopam. [IpaBuno mapamnenenunena. Pemenune 3anad, CBA3aHHBIX ¢ IPUMEHEHUEM
IIPaBUJI ACUCTBUM C BEKTOpaMU

6.10

[IpsmoyronbHast cuctemMa KOOpAMHAT B IpocTpaHcTBe. KoopauHaTel BekTOpa.
[Ipocreiimue 3amaun B KOOpAMHATaX. YTroid Mexay BekTopamu. CkaisipHoe
MIPOM3BE/ICHNE BEKTOPOB. BbluMcieHue YIrioB MeXay NpsSMbIMH U IUIOCKOCTSIMH.
KoopaunaTHO-BEKTOPHBIN METO P PEIICHUH T€OMETPUYECKUX 3a7a4




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJBLHOM
IMPOT'PAMMBI CPEJHETO OBIIIEI'O OBPA3BOBAHMUSI

Kon IIpoBepsiemble TPeOOBAHUSA K NMPeIMETHBIM Pe3yJIbTaTaM OCBOEHHUS
MPOBEPsIEMOro0 | OCHOBHON 00pa3oBaTeIbHOI NPOrPaMMBbI CPeHEro 001ero
Tpe0oBaHus o0pa3oBaHust

Brnanenune Merogamu J0Ka3aTeNnbCTB, alTOPUTMAaMM pELICHUS 3a/ady;
yMeHue (GOopMyIHUpOBAaTh U ONEPUPOBATh TMOHATUSAMU: ONpPEIEICHUE,
akcuoMa, TeopeMa, CJEACTBUE, CBOMCTBO, MpHU3HAK, JOKA3aTEIbCTBO,
paBHOCUJIbHBIE (DOPMYIHUPOBKHU; MPUMEHATh UX; YMEHUE (OpMYIUPOBATH
oOpaTHOE W TPOTUBOMOJIOKHOE YTBEPXKACHHUE, MPUBOAUTH TPUMEPHI U
KOHTPIIPUMEPBI, HUCIOJB30BaTh METOJ MaTeMaTHYeCKOW HHIYKIUY;
MIPOBOJIUTH JI0Ka3aTEIbHbIE PACCYKJCHUS MPU PEIICHUU 3a]1a4, OLICHUBATh
1 JIOTUYECKYI0  MPAaBUIBHOCTb  PACCYXKICHWI; YMEHHE OIepUpOBaTh
MOHSTUSMHU: MHOXECTBO, MOJAMHOXECTBO, OINEpalMyd HaJ MHOXXECTBaMU;
YMEHHE UCHOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIH  ammapar  ams
ONUCAHUsl PEAIbHBIX MPOIECCOB U SIBIICHUN W MIPHU PEUICHUU 3aJ]la4y, B TOM
quclie U3 IPYruX y4eOHBIX MPEIMETOB; YMEHHUE ONEePUPOBATh MOHATHIMHU:
rpad, cBsI3HBIN Tpad, 1epeBo, HUKI, rpad Ha INIOCKOCTH; YMEHHE 3a/1aBaTh
U OMHCHIBAThH Tpadbl pa3IuYHBIMU CIIOCOOAMHM; HCIIONB30BAaTh rpadbl MpU

pelieHuu 3a1a4y

YMeHne onepupoBaTh MOHATHUSMH: HATypajJbHOE YHCIIO, LEI0e YHCIIO,
CTEIICHbB C IIeTBIM MOKa3aTelieM, KOPEHb HATYPaJbHOW CTEIICHH, CTEIICHD C
palrOHAJIBHBIM ITIOKA3aTCJIEM, CTCIICHb C Z[ef/'ICTBI/ITeJ'IBHI)IM IIOKa3aTeJIeM,
JorapupM dYHUCIIa, CHHYC, KOCHHYC M TaHTEHC IPOU3BOJBHOTO YHCIIA,
OCTaTOK II0 MOJIYJIIO, PalMOHAIBHOE YHCIIO, MPPANUOHAIBHOE YHCIIO,
MHOKECTBAa HATypalbHBIX, IENbIX, PpPAalUOHAIBHBIX, JACHCTBUTEIHHBIX
2 YHUCEN;, YMEHHUE WCIIOIh30BaTh MPU3HAKH JACIUMOCTH, HAUMEHBIIHN 00U
JIenuTeNh W HauMEHblee oOlee KpaTHOe, anroputMm EBkiauaa mpu
p€IICHUN 3aJa4, 3HAKOMCTBO C pPa3JIMYHbBIMH IO3MIIUOHHBIMHU CHUCTEMAaMU
CUHCIICHUS; YMEHHE BHITIONHAThH BBIUMCIICHHE 3HAUYCHUH U peoOpa3oBaHus
BBIPDOKCHUIN CO CTENEHSIMU W Jiorapudmamu, npeoOpa3oBaHus IpOOHO-
palioHaTbHBIX  BBIPAKEHUH; yYMEHHE  ONEepPUPOBATH  MOHATHUSMHU:

MOCJICIOBATEbHOCTh, apu(MeTHdeckass MpOrpeccus, T'eOMETpPHUYECKas




nporpeccusi, OeCKOHEYHO YyObIBarolass TeoMeTpudecKkass Iporpeccus;
yMEHHE 3aJaBaTh IIOCJIEIOBATEIbHOCTH, B TOM YHCIE€ C I[OMOUIbIO
PEKYpPPEHTHBIX (OPMYJI; YMEHHE ONEPUPOBATH MOHATHUSAMHU: KOMIUIEKCHOE
YUCJIO, CONpPSDKEHHBIE KOMIUIEKCHBIE YHCIA, MOAYJIb U apryMEHT
KOMIUIEKCHOrO ~ 4ucia, ¢opMa  3alUCH  KOMIUIEKCHBIX  YHCEN
(reomeTpuyeckasi, TPUTOHOMETpUYECKass U anreOpamueckas); yMeTh
MPOU3BOIUTH apuPMeTHUECKHUe JEeHCTBUS C KOMIUIEKCHBIMH YHCIaMU;
MNPUBOAUTE NPUMEPBI UCIIOJIB30BAHHUA KOMIUJICKCHBIX YHCCII; OIMCPHUPOBATH
MOHATHSAMU:  MaTpuma 2X2 u  3%3, omnpeneiauTenb  MaTpHULbI,

I‘eOMeTpI/I‘IeCKI/Iﬁ CMBICJI OIIPCACINUTCIIA

YMeHue onepupoBaTh MOHITHSAMHU: palMOHAJIbHBIE, UpPpPaLUOHATIbHBIC,
MoKa3aTelbHblE, CTENEHHbIE, JIOTapU(PMHUUECKHE, TPUTOHOMETPUUYECKUE
ypaBHEHUST M HEPaBEHCTBA, MX CHUCTEMbI, YyMEHHE ONEPHUPOBATH
MOHSTUSIMH: TOXAECTBO, TOXKICCTBEHHOE IMpeoO0pa3oBaHUEe, YypaBHEHUE,
HEpPaBEHCTBO, CHCTEMa YypaBHEHUW M HEPABEHCTB, PaBHOCHIBHOCTH
ypaBHEHU, HEPaBEHCTB M CHCTEM; yMEHHE peulaTb ypaBHEHUS,
HEpPaBEHCTBA U CHUCTEMBl C TOMOIIBI0 PA3TUYHBIX NPUEMOB; pelIaTh
yYpaBHEHHS, HEpPaBEHCTBA M CHCTEMBbl C [apaMeTpoM; MPUMEHSTh
ypaBHEHUs, HEPABEHCTBA, MX CHUCTEMBI JI PEIICHHs MaTeMaTHYeCKUX

3aJla4 ¥ 3aaa4 U3 pa3JINdIHbIX obOnacrei HAaYyKH U peanLHoﬁ KHU3HHU

YMeHue omnepupoBaTh MOHATHAMU: (YHKIMSI, 4YETHOCTh (YHKIHUH,
NEPUOIMYHOCTD (DYHKIMH, OTPaHWYCHHOCTH (DYHKIMH, MOHOTOHHOCTh
GyHKIMHU, SKCTpeMyM (yHKIUHM, HauOojblllee U HaUMEHbIIEEe 3HAYCHMS
(GYHKIMM Ha TPOMEXYTKE, HETpepbIBHAS (PYHKIIMs, aCUMOTOTHI Ipaduka
¢GyHKUMHU, TepBas ¥ BTOpas MPOU3BOJAHAS (DYHKIMH, T€OMETPHUUECKUN U
¢u3nyecKuil CMBICI MPOU3BOAHOM, NEpBOOOpa3zHas, ONpeIeIEHHbIN
MHTErpaji; yMEHHE HaxOAMThb AaCUMNTOTHI Tpaduka (YHKLUHUU; yMEHUE
BBIUUCIIATh  MPOU3BOJAHBIE  CYMMBI, TPOM3BEICHHUS, YAacCTHOIO U
KOMIO3UIMN (YHKIMHA, HAXOAWUTh ypaBHEHHME KacaTelbHOM K rpaduky
(GYHKIMM; YMEHUE HaXOJUTh MPOU3BOAHBIE 3JIEMEHTAPHBIX (YHKIIHIA;
YMEHHE HCIIOJIb30BaTh MPOU3BOJHYIO [UIA HCCIEAOBaHUS (DYHKIHIA,
HaXOAUTh HauOOJbIIME M HAaUMEHbIINE 3HA4YEHUs (YHKIMI; CTPOUTh
rpaukd MHOTOWJIECHOB C HCIIOJIb30BaHUEM aIlllapara MaTeMaTHYecKOro
aHaIu3a; IPUMEHATh [POU3BOAHYIO [UId HAXOXKJICHHsS HAaWITy4dIlIero
pelieHnss B IPHUKIAIHBIX, B TOM YHCJIE COLUAIbHO-DKOHOMUYECKUX U

(bU3MYeCcKUX 3a/ladax; HAaXOJIUTh IUIOMIAAN U 00BEMBI (PUTYP C TTOMOIIBIO




HHTCrpaga; NpUBOAWUTL HNPUMEPBI MATCMATHUYCCKOIrO MOACITIUPOBAHUA C

NoMOIIbI0 AU depeHInanbHbIX YpaBHEHUH

YMeHue onepupoBaTh NOHATHAMM: Tpapuk QyHKIMH, oOpaTHas QyHKLUS,
KOMIO3UIMSA (QYHKIMM, nuHeWHas (QyHKUOUS, KBaApaTU4Has (QyHKUUSA,
panuoHanmbHass (QYHKLUS, CTeNeHHass (QYHKLIUS, TPUTOHOMETPUUYECKHE
byHKIIMH, OOpaTHBIE TPUTOHOMETPUYECKHUE (PYHKIIMH, TMOKa3aTelbHAs W
Jgorapupmuueckas (YHKIHUH; YMEHUE CTPOUTh TpapuKH H3YYEHHBIX
GyHKIMA,  BBINOJHATH  TIpeoOpa3zoBaHus  TpadukoB  (QYHKIIUH,
UCTIOJIb30BaTh TPapUKH Ui W3yYEHHUs MPOLIECCOB U 3aBUCHMOCTEH, MpHU
pelIeHNH 3aJa4y U3 JAPYruMX y4eOHbIX NPEeAMETOB M 3ajJad U3 peajbHOU
KU3HHM;, BBIpaXaTh (OpMyJaMH 3aBHCHUMOCTH MEXJIY BEIWYHHAMU;
HCIIONIh30BaTh CBOWCTBA M rpaduku (yHKIHUHA IS PEIICHUS YpaBHEHUH,
HEpaBEHCTB M 3a/a4y C MapaMeTpaMu; H300pakaTb Ha KOOPAWHATHOMN

IIJIOCKOCTHU MHOXKCCTBA pCH_IeHI/Iﬁ ypaBHeHI/Ifl, HCPABCHCTB U UX CUCTCM

VYMeHue pemath TEKCTOBBIE 3aJlaud Pa3HbIX TUIOB (B TOM 4YHCIE Ha
NPOICHTHI, JIOJIM M YacTH, Ha JBWXKEHHE, paboTy, CTOMMOCTb TOBApOB U
yCIIyT, HaJIOTH, 3aJa4l U3 00JacTH yNpaBJIeHUs JUYHBIMU U CEMEHHBIMU
(¢uHAHCAMH); COCTaBJIATH BBIPAXKECHMS, ypaBHEHHs, HEPAaBEHCTBA MU UX
CHUCTEMBI II0 YCIIOBHUIO 3aJayd, HUCCIECNOBATh IIOJYy4YEHHOE pEUICHUE U
OLICHUBATh IPABJONOAOOHOCTh pPE3yJbTATOB;, YMEHHE MOJIEIUPOBATH
peanbHBIE CUTyallMd Ha S3bIKE MAaTEMAaTHUKH; COCTaBIIATH BBIPAKCHMUS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHUIO 3aJ]a4M, UCCIIEI0BATh
IIOCTPOCHHbIE ~ MOJIEIM C  HUCHOJb30BAaHUEM  ammapara  anreOpsl,

MHTEPIPETUPOBATH ITOJTYYEHHBIN pe3yJIbTaT

YMeHne onepupoBaTh MOHATHAMU: CpeaHee apuPMeTHYecKoe, MeIuaHa,
HauOoJbIllee U HaMMEHbIlIee 3HAUYEHUs, pa3Max, AUCIEpCUs, CTaHAapTHOE
OTKJIOHEHHE YHCIIOBOTO Habopa; yMEHHUE H3BJIEKaTb, WHTEPIPETHPOBATH
MH(OpMaLMIO, IPEJCTAaBICHHYIO B Ta0iMIaxX, HAa AUarpammax, rpadukax,
OTpakarolllyl0 CBOWCTBA peajbHBIX IPOLECCOB U SBIEHUIl; MPEICTaBIATh
MHPOpPMALIMIO C TOMOIIbIO TabMUIl W JAMarpamM; HCCIIEI0BaTh
CTaTHUCTUYECKUE JlaHHble, B TOM YHCJIE C NPUMEHEHHEM TIpaduuecKux
METOOB M JIEKTPOHHBIX CPEICTB; rpa)uuecKu UCCIe0BaTh COBMECTHbBIE

HaOJII0JIEHUS C IOMOILBIO JUarpaMM pacCeMBaHUs U JINHEHHOM perpeccuu

YMeHne omnepupoBaTh IOHATHAMM: CIy4YalHBIA OINBIT W CIy4alHOE

CO6BITI/I€, BCPOATHOCTDH cnyqaﬁHoro CO6LITI/ISI; YMCHHUC BBIYHUCIIATH




BEPOATHOCTh C HCIOJb30BaHUEM TIpaUUecKUX METOJO0B; NPUMEHITh
(bopMyJBl CIOXKEHUS W YMHOXKEHHUS BEpOSTHOCTEH, (HopMyny IOIHOM
BEpOATHOCTH, GopMyiy bepHyin, koMOHMHATOpHBIE (AKTHI U (HOPMYIIBI;
OLICHUBATh BEPOSTHOCTH pEalbHBIX COOBITHI; YMEHHE OIepUpOBaTh
HNOHATUAMM:  CllydyaliHas BEJIMYMHA, DPACHpPENENIEHHE BEPOSITHOCTEH,
MaTEMaTHUYECKOE OXHMJAaHUE, JUCHEPCHUS W CTaHJAPTHOE OTKJIOHEHUE
CllydallHOW  BEJWYMHBI, (QYHKIMHM paclpefeieHus U IUIOTHOCTH
paBHOMEPHOI0, MTOKA3aTEIbHOIO0 U HOPMAJILHOIO paclpeesIeHuil; yMEHNE
UCTOJIb30BaTh CBOMCTBA M3YYEHHBIX pacHpeAeieHUN IJI pelleHus 3a1ad;
3HAKOMCTBO C MOHATHUSMH: 3aKOH OOJIBIIMX YHCEN, METOJbl BHIOOPOUHBIX
UCCIIEIOBAaHUM; yMEHUE MPUBOJUTH IPUMEPbl IPOSBICHHUS 3aKOHA
OoNpIIMX 4YHCET B MNPHUPOIHBIX U OOIIECTBEHHBIX SBJICHUSX; YMEHHE
ONEepUPOBATh MOHATUSAMHU: COUYETAHUE, NEPECTAHOBKA, YHUCIO COUYETAHHUH,
YHUCIO  TEepecTaHoBOK, OwmHOM  HpIOTOHA; yMeHHE  NPHUMEHSTh
KOMOMHATOpHbIE (PaKThl U PACCYKACHUS Ul pEIleHUs 3ajay; OLIEHUBATh
BEPOATHOCTH PEAJIbHBIX COOBITHI; COCTABIATh BEPOSITHOCTHYIO MOJENb U

HUHTEPIPETHUPOBATH MOTYUYCHHBIN pe3yabTaT

YMeHue omnepupoBaTh MOHATUSAMHU: TOYKA, IpsiMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYHMHA yTJa, IJIOCKUN yroJl, IBYIPaHHbIN
yroj, TpEXIpaHHbIA Yrojl, CKPELIUBAIOIIKUEC IPSIMBIC, IAPAIUICIBHOCTD U
NEePHEHAUKYIISIPHOCTD MPSAMBIX M IUIOCKOCTEM, yTrOd MEXIy HpPSIMBIMH,
Yroia Mexzay IMpsAMOH U IUIOCKOCTBIO, YIOJI MEXIy IUIOCKOCTAMH,
paccTositHue OT TOYKM [0 INIOCKOCTH, PACCTOSTHUE MEXIY HNPSIMBIMH,
paccTosiHUE MEXKIYy IIJIOCKOCTSAMU; YMEHHME HUCIIOJIB30BaTh IPHU PELICHUU
3aja4 U3y4yeHHbIe (PAKThl U TEOpPEMbl IJIAHUMETPUHU; YMEHHE OLIEHUBATh
pasMepbl OOBEKTOB OKPY’KAIOLIEr0 MHpa; CTPOUTh MaTeMaTUYECKHe
MOJEIIA C TOMOIIBI0 TE€OMETPUYECKUX IOHATHM M BEJIWYUH, pelaTh

CBA3AaHHBIC C HUMU IMMPAKTUYCCKUC 3ala9n
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YMeHue onepupoBaTh MOHATUSAMH: IUIOIAAb (QUIyphl, 00BEM (GUTYDHI,
MHOTOTPaHHUK, MPAaBUIbHBIH MHOTOTPaHHHMK, CEYEHHE MHOIOIpaHHUKA,
Ky0, Napajjienenurne], NOpu3Ma, NHpamuaa, (urypa u MOBEPXHOCTh
BpallleHUs, LMIMHIpP, KOHycC, map, cdepa, miomans chepsl, IIOMAIb
MOBEPXHOCTU NHPAMHUbI, MPHU3MBI, KOHYyCa, LWIMHApaA, 00BEM KyoOa,
IPSAMOYIOJIBHOTO MapajuleleNuIeaa, HOUpaMHUAbl, HPU3MbI, LWIMHIPA,
KOHyca, I1apa, pa3BEpTKa MOBEPXHOCTH, CEYEHMsI KOHyca M LMIMHAPA,

napaujiCJIbHbIE OCH HWJIM OCHOBAaHWIO, CCEYCHHUE Iapa, IIJIOCKOCTb,




Kacaromasicsa cdepbl, LIWIMHAPA, KOHyCa,; YMEHHE CTPOUTb CEUeHUE
MHOTOTPaHHHKA, M300pa’kaTh MHOTOTPAHHUKH, (UTYPBI U TIOBEPXHOCTHU
BpallleHUs, UX CEYECHUs, B TOM YHCIIE C MIOMOILBIO 3JIEKTPOHHBIX CPECTB;
yYMEHHE TMPHUMEHSATh CBOMCTBA I€OMETPUYECKUX (DUTYpP, CAMOCTOSTEIHHO
dbopMyIMpoBaTh onpeAeNeHusl U3y4yaeMbIX (PUTyp, BBIABUTATh THIIOTE3bI O
CBOWMCTBAaX M TMpH3HAKaX TI'E€OMETPUYECKUX (HUryp, OOOCHOBBIBATH HIIU
OompoBepraTh MX; YMEHHE NPOBOAUTH KiaccUpuKauuioo (GUryp mo
pa3IMYHBIM TIPU3HAKAM, BBIMOIHATH HEOOXOIMMBIC JOMOJTHHUTEIHHBIC

MIOCTPOCHHUS
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YMeHrne OomnepupoBaTh TOHSATHSIMH: JBIKCHHE B  IPOCTPAHCTBE,
HapaJIJ’IeJIBHBIfI MEpeHOC, CUMMCTpPHUA Ha IMIOCKOCTH MW B IMPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHUE TOMOOMS, TMOA0OHBIE (UTYPBI, yMEHHUE
pacro3HaBaTh PaBHbIE U IMOJ0OHBIE (UTYpBl, B TOM YHCJIE B IPHUPOJE,
HCKYCCTBE, apXUTEKTYpE; UCIOIb30BaTh T€OMETPHUYECKIE OTHOIICHUS TIPU
pemicHrun 3aaa4; HaXOAWUTb I'COMCTPUYCCKHUEC BCIWMYHHBI (I[J'II/IHa, yroiu,
oAb, 00BEM) NIPU PEIICHUH 33134 U3 IPYTHX YYCOHBIX MPEIMETOB U
nu3 peaHBHOﬁ JKU3HHU, YMCHHC BBIYHCIIATH I'COMCTPUYCCKHUEC BCINYUHLBI
(MHA, yroi, IUIOMIaAh, OOBEM, IUIONIANb TOBEPXHOCTH), HCIOJB3YS
HN3YYCHHBIC (bOpMy.TII)I U MCTOJbI, B TOM YHUCJIC. IUIOIIAaAb ITOBEPXHOCTU
nUpaMHIbl, TPU3MBI, KOHYCa, IHJIMHIpA, TUIomaas chepbl; 00bEM Kyoa,
NPSAMOYTOJBHOIO  Mapajuleienunena, NUpaMuibl, MOPpU3MBbL, LIAIMHApPA,

KOHYcCa, 1l1apa; yMEHUE HaXOUTh OTHOIIEHHE 00bEMOB OAOOHBIX Uryp
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YMeHue ONCpUPOBATh TNOHATUAMU: MPAMOYTOJIbHAA CUCTEMAa KOOPAWHAT,
BCKTOpP, KOOPAWHATHI TOYKH, KOOPAWHATBI BCKTOpAd, CyMMa BCKTOPOB,
MMPONU3BCACHUC BCKTOpAa Ha 4YHCJIO, PAa3JI0KCHUC BCKTOpa II0 6a3I/ICY,
CKaJLIpHOC IMPOM3BCACHUC, BCKTOPHOC IIPOU3BCACHUC, YIOJI MCKIY
BCKTOpaMH; YMCHUC HCIIOJIB30BATb BCKTOpHLIﬁ u KOOpI[I/IHaTHHﬁ METOJ

AJI1 pCHICHUA TCOMETPHUYCCKUX 3aaa4 U 3a1a4 APYTUX y‘-I€6HI)IX npeaMETOB
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VYmenue BI)I6I/IpaTI) HO)IXO}ISIIIII/Iﬁ MCTOO IAJId PCIICHHA 3ajavdr; IOHWMMAaHHEC
SHAYUMOCTH MATCMAaTUKHW B HU3YYCHHUU NPUPOAHBIX U O6I_I_ICCTBCHHBIX
mponeccoB u ﬂBHeHl/If/'I; YMCHHUE paclio3HaBaTb IPOSBICHUC 3aKOHOB
MAaTEMAaTUKN B UCKYCCTBC, YMCHUC MPUBOJUTH IIPUMCPBI MAaTCMAaTUYCCKUX

OTKPBITHI POCCUICKON U MUPOBOW MaTEMaTHYECKON HAYKH




INEPEYEHD 2JIEMEHTOB COIAEPKXAHUSA, IIPOBEPAEMBIX HA EI'D
11O MATEMATHUKE

Kon

HpOBepﬂeMblﬁ IJIEMECHT COAECPKaHUSA

Yucia ¥ BEIYUCICHUA

1.1

HaTypam,HLIe n 1OeJIbIC YuCia. HpI/IBHaKI/I JACIINMOCTHU LECJIBIX YHUCEII

PaL[I/IOHaJ'IBHLIe ypcina. OOBIKHOBEHHBIE H JCCATUYHBIC ,Z[pO6I/I, IMPOUCHTHI,

1.2 OCCKOHEYHBIC TTEPUOIUUECKHE TpodH
13 Apudmernueckuil KOpeHb HAaTypalbHOM cTeneHu. JleHcTBUS ¢ apupMeTHIeCKUMU
' KOPHSMH HaTypaJbHOU CTEIICHU
14 Crenens ¢ nenslM nokasareneMm. CTENeHb ¢ pallMOHAIBHBIM IT0Ka3areneM. CBolicTBa
' CTETICHH
L5 CuHyCc, KOCHMHYC M TaHI€HC YHCJIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHI€HC YHCIOBOIO apryMeHTa
1.6 Jlorapudwm yucna. /lecaTuunbie ¥ HaTypaIbHBIC JOTapU(PMBI
JlelicTBUTENbHBIE uucia. ApupMeTHdYecKHe OoNepaluud C JIeHCTBUTENbHBIMU
1.7 yuciaamu. [IpuOnukEHHble BEIYUCICHMS], IPaBUIIa OKPYIJICHHS, IPUKUIKA U OLEHKa
pe3yJibTaTa BEIYMCIECHUN
1.8 [Ipeo6pa3oBanue BbIpakeHUI
1.9 KommiekcHele uncna
2 YpaBHEHHsI 1 HEPABEHCTBA
2.1 [enble 1 1poOGHO-pallMOHANIbHBIE YPaBHEHUS
2.2 HppannoHanbHble ypaBHEHUS
23 Tpuronomerpruyeckue ypaBHEHHUs
24 [TokazarenbHble U IOTApUPMUUECKIE YPABHEHUS
2.5 Lensle n 1poOHO-palioHaIbHbIE HEPABEHCTBA
2.6 HppanmoHanbHbIe HEPABEHCTBA
2.7 [Toka3zaTenbHbIE U JTOTapH(PMHUIECKIE HEPABEHCTBA
2.8 TpuronomeTpuuecKue HEPaBEHCTBA
2.9 CucreMbl 1 COBOKYITHOCTH YPaBHEHU U HEPABEHCTB
2.10 YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C apamMeTpaMu
2.11 Matpuia cucTeMbl JIMHENHBIX ypaBHEeHUH. OnpeaennuTesnb MaTpUILIbl
3 OyHKIMH U TpaPUKH




OyHkuus, cnocoObl 3anaHus QyHkuuu. ['padux (ynkuuu. B3zaumHo oOparHble

> ¢bynkiuu. UétHpie 1 HeuéTHBIE QyHKIMH. [leproanueckue GpyHKmnn
Ob6nacTe ompeaeneHUuss U MHOXECTBO 3HaueHMid ¢Qynkuuu. Hymum ¢dyHkuumm.
) [TpoMeXyTKM  3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DyHKIHH.
' MakcuMymbl ¥ MUHUMYMBI (yHKIMU. HawmOonbiiee W HavMeHbIlee 3HAYCHUE
(GYHKIIUU Ha IPOMEKYTKE
13 CrenenHasi (GyHKIUS C HAaTypadbHBIM W IIENBIM TOKa3aTeneM. EE cBoiicTBa u
' rpaduk. CBoiicTBa U rpaduK KOPHS 7-0OU CTEHICHH
34 Tpuronomerpudeckue GyHKINH, UX CBOWCTBA U TpaduKu
3.5 [TokazarenpHas u norapudmuueckas pyHKINU, UX CBOMCTBA U rpaduku
16 Touku paspeiBa. AcumnroTel rpadukoB ¢yHkuuid. CBoiicTBa  (YHKUIHUH,
' HETPEPBIBHBIX HA OTPE3KE
3.7 [TocnenoBarenbHOCTH, CIOCOOBI 3aAaHUS TTOCIIEIOBATEILHOCTEN
3.8 Apudnmerndeckas 1 reoMeTprueckas rnporpeccuu. opmya cI0KHBIX TPOIIEHTOB
4 Hauana matemaTuueckoro aHaiansa
4.1 [IpousBoanas ¢pyHkiuu. [Ipon3BoaHbIE dIEMEHTAPHBIX (QYHKITUI
[IpumeHeHre TNPOU3BOAHON K HCCIENOBaHUIO (YHKIMA Ha MOHOTOHHOCTH U
4.2 sKkcTpeMyMbl. HaxoxkieHne HauOoNbIIero U HaMMEHBIIEro 3HaueHus: (YHKIMH Ha
OTpe3Ke
4.3 [TepBoobpasnas. MaTerpan
5 MHoxecTBa U JIOTUKa
5.1 MHoOkecTBO, onepaly HaJl MHOKecTBaMHU. [Juarpammsl Diiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 KomOunaropuka
7 I'eomerpus
7.1 ®urypsl Ha MIIOCKOCTH
7.2 [IpsimbIe ¥ TIIOCKOCTH B MPOCTPAHCTBE
7.3 MHororpanHuKu
7.4 Tena u MOBEPXHOCTH BpalIECHUs
7.5 KoopanHats! u BEKTOPHI




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

I'eometpus. 10-11 xnaccel. YueObuuk s obmeoopazoBaTenbHbix yupexaenuid. / JI.C.
AtanacsH, B.®. byty3os, C.b. Kagomues u ap./ M.: IIpocBemenue

METOINYECKHUE MATEPHUAJIBI 1JIS YYUTEJIA

1. 3uB b.I'. Jlunakruueckue matepuansl. ['eomerpusd. 10 knacc.- M.: [Ipocsemnienue, 2009.
2. 3uB b.I'. Iugaktuueckue Marepuansl. ['eomerpus. 11 knacc.- M.: [Ipocsemenue, 2009.

3. 3uBb. ., Meiinep B. M. 3agaun no reomerpun. 7-11 kmaccel. - Mocksa. [Ipocsemienue.
2003.

4. 10. A. I'mazkos, U. U. FOnuna, B. ®@. byty30B ['eomerpusi: Pabouas tetpans. 10 kimacc:
nocoOue JuTsl ydanimxcsi 001eoopazoBaTenbHbIX yupexaeHui. - M.: [Ipocsemenue, 2010.

5. HO. A.T'nazkos, U. U. Oauna, B. ®. byty3os ['eomerpusi: Pabouas terpaas. 11 kmacc:
nocoOue JUIsl ydanmxcsi 001eoopazoBaTenbHbIX yupexaeHui. - M.: [Ipocsemenue, 2010

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HMHTEPHET
MunuctepcTBo ob6pazoBanusi PO;
http://www.drofa.ru — caiit uzgarenscra «poda»
http://www.informika.ru/;
http://www.ed.gov.ru/ ;
http://www.edu.ru/
http://uztest.ru
http://4ege.ru TectupoBanue online: 5 - 11 kmaccsl
http://www.kokch.kts.ru/cdo/
[lemaroruueckas mactepckasi, ypoku B IHTepHeT u MHOTOE Apyroe: http://teacher.fio.ru
Hogsie Texnonoruu B o0pazoBanuu: http://edu.secna.ru/main/
[lyreBoguTens «B Mupe Hayku» JUIsl IIKOJIBHUKOB: http://www.uic.ssu.samara.ru/~nauka/
Merasanuknoneans Kupumia u Medoaus: http://mega.km.ru
CalThl « DHIUKJIONEININ SHIIUKIIONEANI, HAPUMED:
http://www.rubricon.ru/ ;
http://www.encyclopedia.ru/;
www.math.ru -MIHTepHET - o IepKKa yuyuTeae MaTeMaTHKY.
wwWw.1it-n.ru-CeTb TBOPUECKUX YUUTEIEH.
www.exponenta.ru -O0pa3oBaTeabHbII MATEMATUICCKUNA CaNT.
http:school-collection.edu -Ennnas kommekmnus udpoBbIXx 00pa30BaTeIbHBIX PECYPCOB.
Hudposeie obpazoBarenbhbie pecypchl (LIOP) k yueOHMKAM.
http://www.prosv.ru - caiit uzgatenbctBa «lIpocBemenue» (pyOpuka «MaTemMaTHKa)
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