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MNOACHUTEJIbBHAS 3AIINCKA

Pabouast mporpamma ydeOHoro kypca «l'eomerpusi» 6a30Boro ypoBHs mjisa oOydarommxes 10 —11
KJ1accoB pa3paboraHa Ha ocHoBe DeaepalibHOTO TOCYAapCTBEHHOTO 00pa30BaTEIbHOTO CTaHIapTa Cpeji-
Hero o0miero odpa3zoBaHusi, ¢ y4€TOM COBPEMEHHBIX MUPOBBIX TPeOOBaHUH, MPEABABIIEMBbIX K MaTeMa-
TUYECKOMY 00pa30BaHUIO, M TPAIUIMA pOCCHiickoro oOpasoBanus. Peannsanus mporpamMMbl obecriedn-
BaeT OBJIAJICHHE KJIIOUEBBIMU KOMIIETCHLUSMHU, COCTABJISIOUIMMHU OCHOBY JUIS CaMOpPa3BUTHS U HeMpe-
PBIBHOTO 00pa30BaHUs, IEJIOCTHOCTh OOIIEKYIbTYPHOTO, JTMYHOCTHOTO M TO3HABATENBLHOTO PA3BUTHUS
JUYHOCTH 00YYarOIIUXCSl.

HEJAW U3YYEHUS YYEBHOI'O KYPCA

BaxxnocTh yuyeOHOro Kypca reoMeTpuu Ha YpOBHE CpeaHEero obiiero oOpa3oBaHHsi 00yCIIOBIIEHA
MPAKTUYECKON 3HAYMMOCTBIO METANPEIMETHBIX U MPEAMETHBIX Pe3yIbTaTOB 00y4eHHsS T€OMETPUU B Ha-
MIPaBJICHUU JTMYHOCTHOTO pa3BUTUS oOydaromumxcs, GopMupoBaHus (YHKIMOHAILHOW MaTeMaTH4YEeCKON
IPaMOTHOCTH, U3yYEHHs APYruX y4eOHBIX TUCHUIUIMH. Pa3BuTHe y 0OydaroumIuxcsi MpaBHIBHBIX MpPEJ-
CTaBJICHUH O CYUIHOCTU M IMPOUCXOXKICHUHM T'€OMETPUYECKUX aOCTPAKIIM, COOTHOLUICHUH PEabHOTO U
UACATBHOTO, XapaKTepe OTPAKEHUS MAaTEMAaTUYECKONH HAayKOW SIBJICHUH U MPOLIECCOB PEANBbHOTO MUDA,
MECTe F€OMETPHH B CUCTEME HAayK M POJIM MaTEeMaTUYECKOTO MOJACIUPOBAHUS B HAyYHOM MO3HAHUH U B
MPAKTUKE CHOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS yUAIIUXCS, @ TAK)KE KAUueCTB MBbIIII-
JIeHUS1, HEOOXOIUMBIX IS afaNTalliyd B COBPEMEHHOM OOIIIECTBE.

['eomerpust siBIsIeTCSl OMHUM M3 0a30BBIX MPEIMETOB Ha YPOBHE CPETHEro 00Iero oOpa3oBaHUS,
TaK Kak 00ecreunBaeT BO3MOXXHOCTh U3yYeHHs KaK AUCIMILTUH €CTECTBEHHO-HAYUYHOUN HaMpaBIeHHOCTH,
TaK ¥ TYMaHUTapHOM.

Jlornueckoe MbIlUIeHHE, (popMHUpyeMoe MPpH HU3yuYeHUU OOydYaroIUMUCS MOHITHHHBIX OCHOB T€0-
METPUHU ¥ MOCTPOCHUH LEMOYKU JIOTUYECKUX YTBEPXKICHUH B XOJ€ PELICHUS T'€OMETPHUYECKUX 3ajad,
YMEHHE BBIIBUTaTh U OMPOBEPraTh TUIOTE3bI HEMOCPEACTBEHHO HCIIONB3YIOTCS MPH PEIICHUU 3aja4 ec-
TECTBEHHO-HAy4YHOT'O IIMKJIA, B YaCTHOCTHU U3 Kypca (pU3HKH.

YMeHue OpUEeHTUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJb BO BCEX OOJIACTAX Jes-
TENBHOCTHU YenoBeka. OpHeHTAIHs YeI0OBeKa BO BPEMEHH U MPOCTPAHCTBE — HEOOXOIMMOE YCIOBHE €ro
COLIMAJILHOTO OBITHA, (hOpMa OTPAXKEHUS OKPYXKAIOUIETO MHPA, YCIOBHUE YCHEIIHOTO MO3HAHUSA U aKTHB-
HOTO TpeoOpa3zoBaHus JeiicTBUTENbHOCTH. OTneprupoBaHrue MPOCTPAHCTBEHHBIMU 00pa3amMu OOBbEAHHSET
pasHble BUABI y4EOHON U TPYAOBOM AEATEIBHOCTH, SBISETCS OJHUM U3 NMPO(PECCHOHANBHO BaXKHBIX Ka-
9eCTB, IOITOMY aKTyalbHa 3a/a4a GopMUPOBaHUS y 00YJaIONIMXCSl TPOCTPAHCTBEHHOTO MBIIUICHUS KaK
Pa3sHOBUIHOCTH OOpPa3HOTO MBILIUIEHUS] — CYILECTBEHHOI'O KOMIIOHEHTA B MOATOTOBKE K MPAKTHUYECKOMH
JESTeTbHOCTH TI0 MHOTHM HaIPaBJICHUSM.

Lenb ocBOeHMs MporpaMMbl yueOHOro Kypca «I'eomeTpus» Ha 6a30BOM ypoBHE 00ydeHHs — 0011e-
o0Opa3oBarenbHOE U OOIICKYJIBTYPHOE Pa3BUTHE OOYyUYaIOIMUXCSA depe3 oO0ecredeHrne BO3MOKHOCTH TPH-
OoOpeTeHMs] M HCIOJIb30BAHUS CHUCTEMATHUECKUX I'€OMETPUYECKUX 3HAHMH W JEWCTBUH, crenupuuHBIX
T€OMETPHH, BO3MOXKHOCTH YCIIEITHOTO TIPOIOJKEHUST 00pa30BaHUS 110 CIICIIUATLHOCTSIM, HE CBSI3aHHBIM C
MIPUKJIAIHBIM UCIIOJIb30BaHUEM T€OMETPHUHU.

[Iporpamma o reomeTpur Ha 6a30BOM ypOBHE NpeJHa3HAa4YEeHa JUIsl 00yUJaAIOMIUXCS CPEIHEN IIKO-
JIbl, HE UCTIBITHIBABIIMX 3HAUUTENBHBIX 3aTPYJHEHUI Ha YpOBHE OCHOBHOTO 00111ero oopa3oBanus. Takum
o0OpazoM, obyuaromuecs Ha 6a30BOM ypOBHE JTOJDKHBI OCBOUTH OOIIME MaTeMAaTUUECKHE YMEHHS, CBSI3aH-
HbIE CO crnenn(UKoil reoMeTpuu U HeoOXOAUMBIE IS )KU3HU B cCOBpeMeHHOM oOuiectBe. Kpome storo,
OHHU UMEIOT BO3MOXXHOCTh U3yYHTh TEOMETpHI0 OoJiee TIyOOKO, €ClTi B JallbHEHIIIEM BO3HIUKHET HE00X0-
JMMOCTb B TEOMETPHUECKUX 3HAHUSAX B MPOPECCHOHATBHOMN eATETbHOCTH.

JIOCTIOKEHHE TIeNTH OCBOCHUS MPOTPaMMBbl 00ECIIEUNBACTCSI PEIICHHEM COOTBETCTBYIONIMX 3a/1ad.
[TpuopuTeTHBIMU 33/1a4aMU OCBOEHUS Kypca «I'eomerpun» Ha 6a3oBoM ypoBHe B 10—11 kmaccax siBis-
IOTCS:

(dbopmMHpoBaHKE MPECTABICHUS O TEOMETPUU KaK YaCTH MUPOBOM KYJIbTYpHl U OCO3HaHHE €€ B3aUMOCBSI-
3H C OKPYXKAFOIIIUM MHPOM;

(dbopMUpOBaHHE TIPEICTABICHHUS] O MHOTOTPAHHUKAX U TellaX BpAIIeHUs KaK O BOXHEUIINX MaTeMaTh4de-
CKUX MOJIEIISIX, TO3BOJISIOIINX ONHMCHIBATh U M3y4aTh Pa3HbIE SBICHHUS OKPYKAIOIIETO MUPA;
(dbopMUpOBaHHE YMEHHUS PACIIO3HABATh HA YEPTEkKaX, MOJEISIX U B PEATbHOM MHpPE MHOTOTPAHHUKH U
TeJa BpalICHHUS;




OBJIaJICHUE METOJJaMH PELICHHS 33a]a4 Ha MOCTPOSHUS Ha M300PAKEHUAX MPOCTPAHCTBEHHBIX UTYP;
(bopMHpOBaHHE YMEHMsI ONEPUPOBATh OCHOBHBIMH MOHSTUSAMHU O MHOTOTPAHHUKAX U TeJax BpPaLICHUS U
UX OCHOBHBIMH CBOICTBaMU;

OBJIJICHUE AITOPUTMAaMHU PEIIEHUs OCHOBHBIX THIOB 3a/ad; (POPMUPOBAHME YMEHMsI IPOBOJIUTH He-
CIIO’KHBIE JIOKA3aTENIbHBIC PACCYXKICHUS B XOJIE PEIICHUSI CTEPEOMETPUUECKUX 3a/1a4 U 33/1a4 C IPaKTH-
YECKUM COJIEpKAHUEM;

pa3BUTHE MHTEIUIEKTYaJIbHBIX M TBOPUYECKMX CIIOCOOHOCTEH 00y4aromuxcsi, IO3HABATEIbHOW aKTUBHO-
CTH, UCCIIEIOBATENbCKUX YMEHHUH, KpUTUYHOCTH MBILICHMUS;

¢dopmupoBanre (QpyHKIIMOHAIBHOW T'PAMOTHOCTH, PENICBAaHTHOM I'€OMETPUH: YMEHHE PACIO3HABATH IPO-
SBJICHUSI TEOMETPUUECKUX MOHATUI, OOBEKTOB U 3aKOHOMEPHOCTEN B PEAIbHBIX JKU3HEHHBIX CUTYalUAX
U TIPH U3YyYCHUHU JIPYTUX Y4EOHBIX MPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH U 3aKOHOMEPHOCTEH, Popmy-
JUPOBATh UX Ha SI3bIKE TEOMETPUM U CO3[aBaTh N€OMETPUUYECKHE MOJAEIH, NPUMEHATh OCBOEHHBIN Ieo-
METPUYECKUH ammapar JUis pelieHHs MPaKTHKO-OpUEHTUPOBAHHBIX 3a/1a4, HHTEPIPETUPOBATh U OLICHH-
BaTh [1OJIyYE€HHbBIE PE3YJIbTaThI.

OTIUYUTENBHOW OCOOCHHOCTBIO MPOTPAMMBI SBJISIETCS BKJIIOUEHHE B KypC CTEPEOMETPHH B Haydaie
€ro M3y4eHus 3ajad, pellaeMbIX HAa YPOBHE MHTYUTHUBHOI'O IO3HAHUSA, U ONpeNelNEHHBIM 00pa3oM opra-
HU30BaHHas paboTa HaJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHUIO JIOTHUECKOTO M MPOCTPAHCTBEHHOT'O MBIIII-
JICHUS, CTUMYJIUPYET NMPOTEKaHWE MHTYUTUBHBIX MPOLIECCOB, MOTUBUPYET K AaJbHEHUIIEMY H3yYCHHIO
npeaMera.

[Ipennourenue oTHaETCS HATJSAAHO-KOHCTPYKTUBHOMY METO/Y OOYYEHUSs, TO €CTh TEOPETUUYECKHE
3HaHUS UMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH NMPEIMETHO-IIPAKTUYECKOH AesTebHOCTH. Pa3BuTHe mpo-
CTPaHCTBEHHBIX MPE/ICTABICHUH Y yJalMXCsl B Kypce CTEPEOMETPUH ITPOBOAUTCS 3a CUET pelIeHus 3a1a4
Ha CO3J]aHHME TPOCTPAHCTBEHHBIX 00Pa30B M 3a/a4 HA ONEPUPOBAHHE MPOCTPAHCTBEHHBIMH OOpazaMu.
Co3nanue o0Opa3a MPOBOAUTCS C ONOPON HA HAIJIATHOCTh, @ ONEPUPOBaHHE 00pa3oM — B YCIOBHSX OT-
BJICUCHHSI OT HATJISTHOCTH, MBICIIEHHOTO H3MEHEHUS €T0 MCXOIHOTO CO/ICPKAHMSL.

OcHoBHBIE cofepkaTesbHble JTMHUU Kypca «l'eomerpum» B 10—-11 kmaccax: «MHOrorpaHHUKH,
«[IpsiMble U MJIOCKOCTH B IpOCTpaHCTBe», «Tena BpameHus», «BeKTopsl 1 KOOPAMHATHI B MPOCTPAHCT-
Be». DopMupoBaHHe JTOrHYECKHX YMEHMH pacupeenseTcs He TOJIbKO MO COoJAepKaTeIbHbIM JTMHUIM, HO
Y TI0 TOJIaM O0y4YeHHS Ha YPOBHE CPEIHETO 00IIero oopa3oBaHusl.

Coneprxanue o0pa3oBaHus, COOTBETCTBYIOLIEE MPEAMETHBIM pe3ylIbTaTaM OCBOCHUs paboueil npo-
rpaMMBbI, pacnpeenEéHHBIM M0 ToaM O0yUYeHHsI, CTPYKTYPHPOBAHO TaKUM 00pa3oM, 4TOOBI OBJaJEeHHUE
reOMETPUUECKUMH MOHATUSAMH U HaBBIKAMU OCYIIECTBIISUIOCH MOCJIEA0BATENIEHO U MOCTYNATENbHO, C CO-
OJIOZICHWEM TIPHHIIMIIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKIIIOYAIUCH B OOIIYIO CHCTEMY T€O-
METPUYECKUX MPEICTaBICHUIN 00yJatoUXCsl, paclupsist ¥ yriayousis e€, o0pasyst IpOoYHbIe MHOKECTBEH-
HBIC CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha nsyuenue reomerpun otBoautcs 2 yaca B Hezento B 10 kiacce u 1 yac B Hepenio B 11 kiacce,

BCETO 3a J1Ba rojia ooy4yenus - 102 yueOHbIX Haca.




COJAEPKAHUE YYEBHOI'O KYPCA
10 KJTACC

IIpsiMble ¥ MJIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE TOHATHSI CTEPEOMETpUHU. Touka, IpsiMasi, TNIOCKOCTh, MPOCTPAHCTBO. [loHsATHE 00 ak-
CUOMAaTHUYECKOM ITOCTPOEHUH CTEPEOMETPUN: AKCHOMBI CTEPEOMETPUHU U CIIECTBUS U3 HUX.

B3aumHoOe pacnosiokeHue NpsiMbIX B IPOCTPAHCTBE: MIEPECEKAIOIIMECs, TapaUIeIbHbIE U CKPEIH-
Baroluecs npsmele. [lapanienbHOCTh NPSAMBIX U INIOCKOCTEH B IIPOCTPAHCTBE: NapajlieibHbIE NPSMBIE B
IIPOCTPAHCTBE; MapaJICIIBHOCTh TPEX MPSAMBIX; MApalIEIbHOCTh MPSIMOW M IUIOCKOCTH. YTJIBI C COHa-
IIPaBJICHHBIMM CTOPOHAaMH; YroJ MEXAY NpsIMbIMM B IpocTpaHcTBe. llapamienbHoCTh miIockocTei: ma-
pajulenbHbIe MJIOCKOCTH; CBOWCTBA MapajuleibHbIX IulockocTell. ITpocrelimume npocTpaHcTBeHHbIE QUTy-
PBI Ha IUIOCKOCTHU: TETPadp, KyO, MapasuiesIenuIe/; MOCTPOSHHE CEUCHHH.

[lepneHIUKYIAPHOCTD MPSAMOM M IUIOCKOCTH: NEPIECHIUKYIISIPHBIE NIPSMBIE B IIPOCTPAHCTBE, MpPs-
MbIE€ MapajyiebHbIE U IEPHEHIUKYJISApHbIE K IUIOCKOCTH, MPU3HAK MNEPIEHIAUKYJISIPHOCTU HPSIMON U
IUIOCKOCTH, TEOpEMa O NPSAMON NEPIEHIUKYJIIPHOW IUIOCKOCTH. YIUIBI B IIPOCTPAHCTBE: YIOJl MEXKIY
IIPSIMOM U IUIOCKOCTBIO; ABYTPAHHBIM YroJl, JIMHEWHBIA yroi AByrpaHHoro yria. I[lepneHaukymnsap u Ha-
KJIOHHBIE: PACCTOSHUE OT TOUKHU A0 MIIOCKOCTH, PACCTOSHUE OT MPSIMOM J10 MIIOCKOCTH, IPOEKIUS (PUTYPBI
Ha IJIOCKOCTh. [lepneHauKyIsIpHOCTh IIOCKOCTEH: MPU3HAK MEPIEHIUKYJISIPHOCTU JIBYX IUIOCKOCTEM.
Teopema o TpEX NneprneHAuKyIIpax.

MHOrorpaHHUKH

[loHsiTHE MHOTOIpaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAaHHMKA, BBIITYKIIBIE U HEBBIIYKJIBIE MHO-
TOIpaHHUKH; pa3BEPTKA MHOrorpaHHuka. [Ipusma: N-yronpHas mpusma; TpaHU U OCHOBAHUS MPU3MBI;
npsMass M HakJIOHHAs MPU3MblL; OOKOBas M IOJHAs MOBEPXHOCTh npusMbl. [lapannenenunen, mpsmo-
YTOJIbHBIN Mapajuiesienunesa u ero ceoicrsa. [lupamua: N-yroiapHas nupamuia, rpaHd U OCHOBAHUE IH-
pamMubl; OOKOBasi M MOJHAs MOBEPXHOCTb MUPAMUbI; IPAaBUIIbHAS U yCeUEHHAs MUpamMuia. DJIEMEHThI
pU3Mbl U niMpamMubl. [IpaBuabHbIE MHOTOTPAHHUKH: TTOHSTHE MIPAaBUJIBHOIO MHOIOTPAHHUKA; IIPaBUIIb-
Has IpuU3Ma M NpaBWIbHAs NUPAMMA; NIPABWIbHAS TPEYTOJIbHAs NMHUpaMHUIa W IPAaBUIBHBIA TETPasap;
ky0. IlpencraBnenre o npaBUIbHBIX MHOTOTPAaHHUKAX: OKTa3Jp, A0AeKa’rap U ukocadap. Cedenus npus-
MBI U IUPAMUIBI.

CumMMeTpHsi B IPOCTPAHCTBE: CUMMETPUSI OTHOCUTEIBHO TOYKH, MPSIMOU, INIOCKOCTU. DJIEMEHTHI
CUMMETPUU B IUPAMUJAX, NapauIeICIUIEaX, IPaBUIbHBIX MHOTOIPAaHHUKAX.

Brruncnenue 371€MeHTOB MHOTOTPaHHUKOB: pEOpa, AuaroHany, yrisl. [lnomans 00koBo# moBepx-
HOCTH U TIOJIHOM MOBEPXHOCTH MPSAMOM MPU3MBI, IJIOIIA b OCHOBAHUH, TeOpeMa 0 OOKOBOH MOBEPXHOCTH
npsiMold npu3Mel. [lnomaas OOKOBOM MOBEPXHOCTH M MOBEPXHOCTH MPaBWIBHON MUpPaMUIbl, TEOpEMA O
wiomaaun yceu€Hnoi nupamuasl. [lonsarue 06 06béme. O6BEM nUpaMuIbl, IPU3MBIL.

[Tono6uble Tena B mpocTpaHcTBe. COOTHOIIEHHS MEXAY IUIOMIAJIIMU MOBEPXHOCTEH, 00BEMaMU
MOJIOOHBIX TEN.

11 KIIACC

Tena BpaleHnus

[HunuHapuyeckas TOBEPXHOCTh, 00pa3yrolye HUJINHAPUYECKON MOBEPXHOCTH, OCh IWJIMHApPUYE-
CKOM moBepxHOCTH. LIMmuHIp: ocHOBaHUS U OOKOBasi MOBEPXHOCTh, 00pa3yrolias 1 OCh; IJIOMab O0OKO-
BOW M MOJIHOW MMOBEPXHOCTH.

Konnueckast moBepxXHOCTb, 00pa3yrole KOHHYECKOH MOBEPXHOCTH, OCh U BEPLIMHA KOHHUYECKON
noBepxHocTu. KoHyC: OCHOBaHME M BepIrHa, 00pasyromias U OCh; IJI0MIa (b OOKOBOW U TIOJHOM MOBEPX-
HOCTH. Y ceu€HHBIN KOHYC: 00pa3yIolIe U BhICOTA; OCHOBAHUS M OOKOBasi IOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, AMaMeTp; IIoualb MOBEpXHOCTH cepbl. B3anMHoe pacronoxeHnne
cdepsl U MIIOCKOCTH; KacaTelbHasl IJIOCKOCTh K cdepe; MIomaab chepsl.

N300paxenue Ten BpalleHus Ha MII0CKOCTH. Pa3BépTka MUIMHIpa U KOHYCA.

KomOuHnamnuu ten BpalieHus 1 MHOTOTPaHHUKOB. MHOTOTpaHHUK, OMMMCAHHBIN 0KOJI0 chepsl; che-
pa, BIIMCaHHAs B MHOTOTPaHHUK, WJIM TEJIO BpaLCHUS.

[Tonsarue 06 o6béMe. OcHOBHBIE cBOIicTBa 00BEMOB Teil. Teopema 06 06bEME NMPAMOYTOJIBLHOTO Ta-
pamtenenurena u cienctsus u3 He€. O0bEM muMHIpa, KoHyca. O0BEM 11apa 1 momaas chepsl.

[TonoGHble Tenma B mpocTpaHcTBe. COOTHOLIEHUsT MEXIY IUIOMAASMU MOBEPXHOCTEH, 00bEMaMu
MO/I00HBIX Tel.




Ceuenus nunuHapa (napayuieabHO U NMEPIEHANKYIISIPHO OCH), CEUEHUs KOHYca (IapajuleIbHOE OC-
HOBAHUIO U NPOXOJIAILEE Yepe3 BEPIINHY), CEUEHHs 1Iapa.

BekTopbl M KOOpAUHATHI B IPOCTPAHCTBE

BekTop Ha minockocTy U B npocTpaHcTBe. ClI0KEeHNE U BBIYMUTAHUE BEKTOPOB. Y MHOKEHUE BEKTOPA
Ha 4uciio. Pasznoxkenue BEKTOpa 1o TpEM HEKOMIUIAHApHBIM BekTopam. [IpaBwio napamnenenunena. Pe-
LICHME 3a7a4, CBA3aHHbIX C IPUMEHEHHUEM IIpaBUII ICUCTBUN ¢ BeKTopamu. [IpsimoyronbHas cucrema Ko-
opauHaT B npocrpancTBe. Koopaunartel BekTopa. [IpocTeiimue 3aqaun B KOOpAMHATaX. YTOJI MEXKY BEK-
TopaMu. CKaJIpHOE NPOU3BEICHHE BEKTOPOB. BBIUMCIIEHHE YITIOB MEXIY NPSIMBIMUA U IIOCKOCTSIMHU.
KoopauHaTHO-BEKTOPHBIN METO/ TP PELIEHUN T€OMETPUUYECKUX 3a/1a4.




INJIAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATHI
JIn4HOCTHBIE pe3ynbTaThl OCBOSHUS MPOTpaMMBbl yueOHOTO mpenaMeTa «MaTeMaTHKay XapaKTepU3yIOTCs:

I'paxnanckoe BocnuTaHue:
c(OPMHPOBAHHOCTHIO TPAKAAHCKOW MO3ZUIMH O0YYAIOIIErocsi KaKk aKTUBHOTO M OTBETCTBEHHOTO YJICHA
poccuiickoro oOuiecTBa, MpeAICTaBICHHEM O MaTeMAaTUYECKUX OCHOBaX (DYHKIIMOHUPOBAHMS Pa3IMYHBIX
CTPYKTYPp, IBJICHUI, POLeyp rPa’KIaHCKOro o01IecTBa (BBIOOPHI, OIPOCHI U TIP.), YMEHUEM B3aUMOJIEH-
CTBOBATh C COLIMATIbHBIMU MHCTUTYTaMH B COOTBETCTBHUHU C UX (PYHKUMAMU U HA3HAUCHUEM.

IlaTpuoTnyeckoe BOCIUTAHHE:
c(OPMUPOBAHHOCTHIO POCCUNCKON IPa’KIAHCKOM MICHTUYHOCTH, YBAXKEHUS K MIPOLLIOMY U HACTOSLIEMY
POCCUICKON MaTeMaTUKH, [ICHHOCTHBIM OTHOIIEHUEM K JOCTHKCHHSIM POCCUHUCKUX MAaTEMATHKOB U POC-
CHIICKOM MaTeMaTH4eCKON LIKOJIbI, K MCIOJIb30BAaHUIO ATUX JOCTHUKEHHUN B IPYTHX HAayKaX, TEXHOJIOTHIX,
cdepax IKOHOMUKH.

JlyXOBHO-HPABCTBEHHOT0 BOCTIMTAHMSA:

OCO3HAaHMEM TYXOBHBIX LIEHHOCTEH POCCHUICKOro Hapoja; COPMHPOBAHHOCTHIO HPABCTBEHHOTO CO3HA-
HUS, dTUYECKOTO MOBEJEHHUS, CBA3AHHOIO C MPAKTUYECKUM MPUMEHEHUEM JOCTIKEHUW HayKu U Jes-
TEJBHOCTHIO YUYEHOT0; OCO3HAHUEM JINYHOTO BKJIAJa B IOCTPOEHUE YCTOMUMBOTO OYIyIIETO.

JcTeTH4YeCKoe BOCIIUTAHHE:

ACTETUYECKUM OTHOIICHHUEM K MHPY, BKIIOYAs 3CTETHKY MaTEMaTHYECKHX 3aKOHOMEPHOCTEH, 0OBEKTOB,
3a/la4, pelIeHul, pacCcy ACHUIi; BOCOPUUMYHUBOCTBIO K MaTeMaTUYECKHM acleKTaM DPa3JIMYHbIX BHJIOB
HCKYCCTBa.

Du3uyecKoe BOCIMTAHHE:
c(OPMHPOBAHHOCTHIO YMEHUS MPUMEHATh MaTeMaTHYECKUE 3HAHUSI B MHTEpecax 30POBOTO M Oe3ormac-
HOro o0pa3a *U3HU, OTBETCTBEHHOI'O OTHOLICHHS K CBOEMY 3[I0POBBIO (310pOBOE MUTAHKE, cOATaHCUPO-
BaHHBIN PEKUM 3aHITHUA M OTIbIXA, PETYISpHAsS PU3HUYECKAS AKTUBHOCTD); (PH3NIECKOTO COBEPIIICHCTBO-
BaHUs, IPU 3aHATUAX CIIOPTUBHO-03J0POBUTEIBHON JESATEIbHOCTDIO.

TpyaoBoe BocnuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHUEM LIEHHOCTH TPYAOIIO0MS; HHTEPECOM K pa3iuyHbIM cepam mpodec-
CHOHAJILHOU JESATCIILHOCTH, CBS3aHHBIM C MATEMAaTUKOW M e€ TPUIIOKEHUSIMH, YMEHHUEM COBEpIIATh
OCO3HaHHBIN BbIOOp Oyay1iei npodeccuu U peann3oBbIBaTh COOCTBEHHbBIE KU3HEHHBIE TUIaHbI; TOTOBHO-
CTBIO M CIIOCOOHOCTBIO K MaTeMaTH4eCKOMY OOpa30BaHHIO U caM000pa30BaHUIO HA MPOTSKEHUU BCei
KU3HU; TOTOBHOCTHIO K aKTUBHOMY YUacCTHIO B PEIIEHUH MPAKTUUYECKHUX 3a/1ad MaTeMaTHYeCKOi Hampas-
JIEHHOCTH.

JKOJI0rHYeCcKoe BOCIIUTAHUE:
c(OPMUPOBAHHOCTHIO 3KOJOTUYCCKOW KYJIBTYpPHI, IMOHUMAHHEM BIUSHUS COIHUATBHO-IKOHOMHYECKUX
MIPOLIECCOB HAa COCTOSIHUE MPUPOJAHON U COLIMATBHON CpeJbl, OCO3HAHHEM III00aIbHOTO XapaKTepa 3K 0JIo-
THYECKUX MPOOJIeM; OpHEHTAIMeld Ha TPUMEHEHHEe MAaTeMaTHYeCKUX 3HAHUH JUIs pelieHus 3aaad B 00-
JIACTH OKPYXKAloIIe cpenbl, MIaHUPOBAHUS MOCTYMKOB U OLIEHKH WX BO3MOXKHBIX MOCIEICTBUMN IS OK-
pyKaroleu cpebl.

ILleHHOCTH HAYYHOT 0 MO3HAHMS:
c(OPMUPOBAHHOCTHI0 MHUPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUs HayKH U
OOIIIECTBEHHON MPAKTUKH, TOHUMaHUEM MaTeMaTHUeCKON HayKH Kak cepbl UeTOBEUYECKOU AeaTerabHO-
CTH, OTANOB €€ Pa3BUTHUS M 3HAUUMOCTH JIJISl Pa3BUTHSI [IMBIIIN3AIINHN; OBJIAJICHUEM SI3bIKOM MaTEMaTHKH U
MaTEeMaTHYECKON KyJIbTYpPOl KaK CPeICTBOM MO3HAHHS MUPA; TOTOBHOCTHIO OCYIIECTBISATH MPOSKTHYIO U
HCCIIEIOBATEIBCKYIO e TEFHOCTh HHMBHIYaIbHO U B TPYIIIIE.

METANPEJMETHBIE PE3YJIbTATHI

MeTtanpeameTHble pe3ynbTaThl OCBOCHHs MpOrpaMMbl yueOHOro mpeamera «MaremaTrka» XapakTepu-
3YIOTCS OBJaJICHUEM YHUBEPCAJILHBIMU HO3HABAMENbHBIMU OCUCMBUAMU, YHUBEPCATbHBIMU KOMMYHU-
KamueHbIMU 0eticmeUusMu, YHUBEPCANbHLIMU Pe2YIAMUSHBIMU OeUCEUSMU.

1) Vhusepcanvhvle noznasamenvuule oeticmeus, obecneuusarom Gopmuposanue 6a308blx KOSHU-
MUBHBIX NpOYeccos 0byuarowuxcs (0coeHue Memooo8 NOHAHUS OKPYIHCAIOWe20 MUpa, npumeHeHue 1o-
2UYECKUX, UCCTIe008AMeNbCKUX Onepayull, yMeHul pabomams ¢ uHgopmayuetr).

ba3oBble Jlornyeckue 1eMcTBUA:




- BBIBIIATH M XapaKTEPH30BaTh CYIICCTBCHHBIC MPU3HAKH MATEMAaTUYECKUX OOBEKTOB, TIOHATHH, OT-
HOILIEHUH MEX]y MOHATUAMU; (HOPMYJIHPOBATh ONPECICHUS MMOHITHI; YCTaHABINBATh CYIECTBEH-
HBIA MPU3HAK KIACCU(PUKAIMU, OCHOBAHUS ISl OOOOIICHHSI M CPABHEHUS, KPUTEPHH TPOBOIUMOTO
aHanu3a;

- BOCIpPUHUMATh, POPMYITHPOBATH U MPEOOPA30OBBIBATH CYKIEHUS: YTBEPAUTEIBHBIC U OTPUIIATEIb-
HbI€, eAMHUYHBIC, YACTHBIE U 00IUE; YCIOBHBIE;

- BBIBJIATH MAaTEMaTUYCCKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M TIPOTHBOpEYHs B (DaKkTax, JaHHBIX, Ha-
OJIIOJIEHUSIX U YTBEPXKICHUSX; peiaraTh KpUTEPUH AJIsl BBISABIICHUS 3aKOHOMEPHOCTEH U IPOTUBO-
peunii;

- JlenaTh BBIBOJBI C MCIOJIb30BAHUEM 3aKOHOB JIOTHKH, NEAYKTUBHBIX M MHAYKTUBHBIX YMO3aKJIIOYe-
HHM, YMO3aKJIFOUEHU I 110 aHAJIOTUH;

- TPOBOJUTH CAMOCTOSITENILHO JJOKA3aTEIbCTBA MATEMAaTUYECKUX YTBEPKIEHUH (MpsSMbIe U OT MPOTUB-
HOTO), BBICTPAMBATh apryMEHTAIINIO, IPUBOIUTH IPUMEPBI M KOHTPIPUMEPHI; 000CHOBBIBATH COOCT-
BEHHbBIE CY)KJICHUS U BBIBOJIbL;

- BBIOMpATh cioco0 perieHus yueOHOW 3amauu (CpaBHHBATh HECKOJIBKO BapUAHTOB PEIICHUS, BBHIOU-
paTh HanboJiee MOAXOAAIMINN ¢ YYETOM CaMOCTOSITENIbHO BBIJICIICHHBIX KPUTEPUEB).

Ba3oBble uccienoBarejbCKue 1eCTBUSA:

- HCMOJB30BaTh BOMPOCHI KaK UCCIIEOBATEIbCKUNA HHCTPYMEHT MO3HaHUs; (POPMYIHPOBATh BOIPOCHL,
buKcHpyOIIEe TPOTUBOPEYHE, TPOOJIEMY, YCTAHABIMBATh UCKOMOE U JaHHOE, (OpMHUpPOBATH THUIIO-
T€3y, Apr'yMEHTUPOBAThH CBOIO MO3UIINIO, MHEHUE;

- TPOBOJIUTH CAMOCTOSITEIHHO CIJITAHUPOBAHHBINA SKCIIEPUMEHT, UCCIICIOBAHUE TI0 YCTAHOBJICHUIO OCO-
OCHHOCTE MaTEeMaTHYECKOro OOBEKTa, SIBJICHHUS, MPOIIECCa, BHISBICHUIO 3aBUCUMOCTEH MEXAY 00b-
€KTaMH, SBJICHUSIMU, TIPOIECCAMU;

- CaMOCTOATENIbHO (HOPMYIHPOBATH OOOOIIEHUS U BBIBOJBI IO pe3ylibTaTaM MPOBEAEHHOTO HaOIIOe-
HUSI, UCCTIEOBAHUS, OLICHUBATh JOCTOBEPHOCTH MOJYYEHHBIX PE3yIbTaTOB, BEIBOJOB U 000OIICHUH;

- TIPOTHO3MPOBATH BO3MOXKHOE Pa3BUTHE MPOIlECCa, a TAKXKE BBIIBUTATH MPEIONOKEHHUS O €ro pa3Bu-
THU B HOBBIX YCIIOBUSX.

PabGora ¢ undopmanmeii:

- BBIABIATH JACPUIUTHI MHPOPMAIUH, TAaHHBIX, HEOOXOJAUMBIX IS OTBETa HA BOMPOC M JUIS PEIICHUS
3a/1a4u;

- BbIOMpaTh MHGOPMAIUIO U3 UCTOUYHUKOB PA3TMYHBIX THIIOB, aHAIIM3UPOBATh, CHCTEMAaTU3UPOBATh U
HMHTEPIPETHPOBATH HHPOPMAIIMIO PA3TUYHBIX BUIOB U (POPM MpeacTaBICHUS;

- CTPYKTypUpOBaTh WH(MOPMAIIUIO, MIPEACTABIATH €€ B pa3nudHbIX (hopmax, WIUTIOCTPUPOBATH rpadu-
YECKH;

- OIICHUBATH HAJEKHOCTH HHPOPMAITUH IO CAMOCTOSITENHHO CHPOPMYIUPOBAHHBIM KPUTEPHSIM.

2) Vuusepcanvhvie KOMMYHUKAMUGHBLE OelCMEUsl, 00eCneyusam chopmuposanHocns Coyualb-

HbIX HABBIKO8 00YUAIOUWUXCS.

Oo0menne:

- BOCIpUHUMATH U (POPMYIHUPOBATH CYXKIEHUS B COOTBETCTBUM C YCIOBHUSMHU M LETISIMU OOIIEHUS; siC-
HO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U MUCHbMEHHBIX TEKCTaX, JaBaTh IO-
SICHEHUS TIO XO/1y PeIlIeHUs 3a7a4i, KOMMEHTHUPOBATh MOTYYEHHBIN pe3ybTaT;

- B XoJle 00CYyXJeHHUS 3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYXIAaeMON TeMbI, IPOOIEMBbI, perraeMoin
3a/1auy, BHICKA3bIBATh WJICH, HAIIEJIEHHBIE HA TIOMCK PEIICHUS; COTIOCTABIIATh CBOU CYXIACHUS C CyXK-
JCHUSIMHU JIPYTUX YYaCTHUKOB AHMANora, OOHApYKUBATh Pa3IHYMe U CXOACTBO MO3MIIHM; B KOPPEKT-
HOM (hopme PopMyITHPOBATH PA3HOTIIACHS, CBOU BO3PAKEHNS,

- TPEACTaBISATH PE3yJbTaThl PEUICHUs 3aJlayd, SKCIEPUMEHTA, HCCIEIOBAaHUSA, MPOEKTa; CamMOCTOs-
TEJIbHO BBIOMPATh GOpMAT BBICTYIICHUS ¢ YUETOM 3a/1a4 MPE3eHTALUU U 0COOEHHOCTEN ay TUTOPUH.

CoTpyannuecTBo:

- TIOHUMAaTh M HCIIOJH30BaTh MPEUMYIECTBA KOMAaHIHON W WHIUBUIYAJTILHOW paOOThI TIPH PEIICHUN
y4eOHBIX 3a/1a4; IPUHUMATH 11e]Ib COBMECTHOU JAESITeTbHOCTH, IIAHUPOBATh OPTaHU3AIUI0 COBMECT-
HOU paboThI, paclpeeNaTh BUABI padOT, TOTOBAPUBATHCS, OOCYKIATh MPOIIECC M PE3yabTaT PaOdOTHI;
0000111aTh MHEHHUA HECKOJIBKHUX JIIOIEI;




- y4acTBOBAaTh B IPYMIOBBIX (Gopmax paboTsl (00CyxkaeHusl, 0OMEH MHEHHMH, «MO3TOBBIE IITYPMbBI» U
VHBIE); BBINOJIHATH CBOIO 4aCTh PabOThI U KOOPAUHUPOBATh CBOU JCHCTBUSA C IPYTMMHU WIEHAMH KO-
MaH/Ibl; OLEHUBATh KAY€CTBO CBOETO BKJIAJa B OOIIUI MPOIYKT IO KPUTEPHSIM, CHOPMYITHUPOBAHHBIM
Y4aCTHUKAaMHU B3aUMOJICHCTBUS.

3) Vuusepcanvnvie pecynamuenvie oeiicmsus, obecneuusaiom Gopmuposanue cMulCI08bIX YCma-
HOBOK U JICUSHEHHBIX HABbIKOG TUYHOCTU.

Camoopranusanus:

- COCTaBJIATH IUIaH, AJITOPUTM pEILEeHUs 3a/1a4l, BBIOMPATh CIIOCOO PELIEHUs C YUETOM UMEIOILUXCS
peCypcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBAaTh U KOPPEKTUPOBATH BAPUAHTHI PELLICHUI
¢ y4éToM HOBOH MH(pOpMAIIH.

CaMOKOHTPOJIb:

- BJAJIeTh HaBbIKAMM IO3HABATEIbHON pe(IeKCUU KaK OCO3HAHUS COBEPIIAEMbIX JEHCTBUN U MBICIH-
TEJbHBIX MPOLECCOB, UX PE3YJIbTATOB; BIAJETh CIIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJIS Mpoliecca
U pe3ysbTaTa pelieHus MaTeMaTH4eCcKOM 3a1auu;

- NOpPEeABUAETb TPYAHOCTH, KOTOPbIE MOI'YT BOSHUKHYTh IPU PELIEHUH 33Ja4l, BHOCUTh KOPPEKTHUBBI B
JeSITebHOCTh HA OCHOBE HOBBIX OOCTOSITEIBbCTB, IaHHBIX, HAMIEHHBIX OIIMOOK, BBIIBIECHHBIX TPYI-
HOCTEH;

- OLICHHMBATh COOTBETCTBME pe3yJIbTaTa LeJId U YCIOBUSAM, OOBACHATh NPUUUHBI TOCTUKEHUS WU He-
JOCTIDKEHUS Pe3yJIbTaTOB ACATEIbHOCTH, HAXOIUTh OIHOKY, TaBaTh OLEHKY MPHOOPETEHHOMY OIIbI-
Ty.

NPEAMETHBIE PE3YJIbTATBI

10 KJIACC

OnepupoBarh NOHATUAMU: TOUKA, IPSAMas, INIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPUHU U CIEICTBUS U3 HUX IIPU PEILICHUH F€OMETPUUECKUX 3ajiau.

OnepupoBath NOHATUAMU: APAILIEIbHOCTD U MEPIEHAUKYIISIPHOCTD MPSAMBIX U TJIOCKOCTEH.

KnaccuunupoBaTb B3aMMHOE PaCHOI0XKEHHUE IPSAMBIX U IIIOCKOCTEH B IPOCTPAHCTBE.

OnepupoBaTh NOHATUSAMU: JIBYTPaHHBIN yroJl, FPaHU JIBYTPaHHOIO yriia, peOpo JABYIpaHHOTO yIia;
JMHEWHBINA yroy JBYTPaHHOTO yIJIa; IpajlyCHas Mepa ABYIPaHHOIO yrJja.

OnepupoBaTh NOHATUSMU: MHOTOI'PAHHUK, BBITYKJIBIA U HEBBITYKIIBII MHOTOTPaHHUK, 3JIEMEHTHI
MHOTI'OI'paHHMKA, IPAaBUIbHbBII MHOTOTPaHHUK.

Pacnio3HaBaTh OCHOBHBIE BUbl MHOTOTPAaHHUKOB (MUpaMuJa; MpU3Ma, IPSIMOYTOJIbHBIN mapaie-
nenumnen, Kyo0).

KnaccugunupoBaTs MHOIOIpaHHUKH, BBIOMpasi OCHOBAHUS Ul KJIACCU(PUKAIMU (BBITYKIIbIE U He-
BBINYKJIbIE MHOTOTPAHHUKH; MPABUIbHBIE MHOTOTPAHHUKHU; NPSMble U HAKJIOHHBIE MPU3MBI, Hapaesne-
TTUATIE]TBI).

OnepupoBarh NOHATHAMU: CEKYIAs TNIOCKOCTh, CEYEHHE MHOTOTPaHHUKOB.

OOBACHATH MPUHITUIIBI TOCTPOCHUS CEUCHHM, UCTIONB3YSI METO/I CIIE/OB.

CtpouTth ceyeHus: MHOTOIPAaHHUKOB METO/OM CJIE/IOB, BBIIOIHATH (BBIHOCHBIE) IUIOCKHE YEPTEXKU
U3 PUCYHKOB IIPOCTBHIX OOBEMHBIX (UTyp: BUJ CBEPXY, COOKY, CHU3Y.

Pemrate 3ajaun Ha HAXOXKAEHUE TE€OMETPUUYECKHX BEIMYUH 10 00pa3liaM WM aIropuTMam, IpuMe-
HSIS U3BECTHBIE AaHAIUTUYECKUE METO/bI MPU PEUICHUH CTaHAAPTHBIX MaTeMaTHYECKHUX 3ajjay Ha BbIYKC-
JIEHUE PACCTOSIHUI MEXIy ABYMsI TOUKAMH, OT TOYKH 1O MPSAMOM, OT TOYKHU [0 IUNIOCKOCTH, MEXKIY CKpe-
IIUBAIOLIIUMHUCS TPSIMBIMH.

Pemrate 3ajaun Ha HAXOXK/IEHUE TE€OMETPUUYECKHX BEIMYHUH 110 00pa3liaM WM aIropuTMaM, mpuMe-
HsIS U3BECTHbIE aHAIUTUYECKUE METO/bI MPU PEUICHUH CTaHAAPTHBIX MaTeMaTHYECKHUX 3ajjad Ha BbIYKC-
JIEHUE YTJIOB MEXAY CKPEIIMBAIOIMMUCS MPAMBIMHU, MEXAY NPSMON U INIOCKOCTBIO, MEXY MIOCKOCTS-
MH, IBYTPaHHBIX yTJIOB.

Bbruucnare 00bEMBI U TUIOIIAAN TTOBEPXHOCTEH MHOTOTPAHHUKOB (MIpH3Ma, MUpaMuia) ¢ MpUMe-
HEHUEM (OpMYJI; BBIUUCIATH COOTHOIICHUS MEXAY IUIOIAIIMHU MOBEpXHOCTEH, 00bEMaMu MOTOOHBIX
MHOTOTPaHHHUKOB.

OnepupoBaTh MOHATHSIMH: CHMMETPHSI B MPOCTPAHCTBE; LEHTP, OCb U IUIOCKOCTb CUMMETPUU;
LEHTP, OChb U TIIOCKOCTh CUMMETPHH (DUTYPBI.




W3BnekaTh, npeoOpa3oBbIBaTh U UHTEPIPETUPOBATH WHPOPMALIUIO O MPOCTPAHCTBEHHBIX T€OMET-
puueckux (urypax, mpeJCcTaBICHHYIO Ha YepTeKaxX U PUCYHKaX.

[TpumensTh reoMeTprudeckre (pakThl sl pEIIeHUs] CTEPEOMETPUUECKUX 3a/1ay, MPEIIoIararomux
HECKOJIbKO 1IaroB PEILEHMs, €CJIN YCIOBUS IPUMEHEHUS 3a/1aHbl B IBHOU (opMe.

[IpumeHsTh IpOCTENIINE MPOrpPaMMHBIE CPEACTBA M AIEKTPOHHO-KOMMYHUKAIIMOHHBIE CHCTEMBbI
IIPU PELIEHUN CTEPEOMETPUUECKUX 3a1au.

[IpuBoauTE HpHUMEpPH MaTEMaTHMUECKUX 3aKOHOMEPHOCTEH B IPHUPOJAE U KU3HHU, pacIO3HaBaTh
IIPOSIBJICHUE 3aKOHOB '€OMETPUHU B UCKYCCTBE.

[IpuMeHsTH MOJIydeHHBIE 3HAHUS Ha MIPAKTUKE: aHAJIM3UPOBATh PEAJIbHbIE CUTYallUl U IPUMEHSTh
M3yUYEHHbIE MTOHATUS B IPOIEcCe NMOMCKA PELICHUsT MaTeMaTH4ecku c(hOpMyIMPOBAHHON POOIEMBI, MO-
JIEJINPOBATh PEaJbHbIE CUTYAIMU HA SI3bIKE F€OMETPHUHM, UCCIEA0BATh IOCTPOEHHBIE MOJIEIH C UCIIOJIb30-
BaHUEM F€OMETPUYECKUX MOHATHH U TeopeM, almnapaTa aareopsl; pelaTh IpakTHYeCKUe 3aJauu, CBsI3aH-
HbIE C HAX0X/IEHUEM T€OMETPUUYECKUX BEJTUYMH.

11 KJIACC

OmnepupoBaTh MOHATUSAMH: IMIMHIpPUYECKAs MMOBEPXHOCTb, OOpa3ylolIMe LWIMHAPUYECKOH I0-
BEPXHOCTH; LIWJIMHJP; KOHWYECKas MMOBEPXHOCTb, 00pa3yrolIle KOHUYECKOH MOBEPXHOCTH, KOHYC; cde-
pudecKasi IOBEPXHOCTb.

Pacnio3HaBath Tena BpaieHus (IMIIMHAP, KOHYC, cdepa u 1map).

OOBACHATH CIIOCOOBI MOTYYSHHS TEJl BPALICHHUS.

KnaccudunupoBaTs B3auMHOE pacnookeHue ceppl U MIOCKOCTH.

OnepupoBaTh NOHATUSMU: 1IAPOBOM CETMEHT, OCHOBAHHWE CEIMEHTA, BHICOTA CETMEHTA; I1apOBOU
CJIOH, OCHOBaHHKE ILIAPOBOTO CJIOS], BHICOTA LIAPOBOIO CJIOS; IIAPOBOM CEKTOP.

Bbrauciare 00bEMBI M TUIOIIAAM MTOBEPXHOCTEH TEN BPAIICHHUS, TEOMETPUYECKHUX Tell C MPUMEHe-
HueM Gopmyi.

OmnepupoBarh MOHATHSIMU: MHOTOTPAHHUK, BITUCAHHBIA B C()epy M ONMUCAHHBIA OKOJIO chepsl; che-
pa, BIIMCaHHAsl B MHOI'OTPaHHUK WJIM TEJIO BpaILlCHUS.

BbruncnsTe COOTHOLIEHUSI MEXKAY IIOLIAIIMU TOBEPXHOCTEN U 00BbEMaMHU 1TOJOOHBIX TEI.

N300pakaTh u3ydyaemble GUIYpbl OT PYKU U C IPUMEHEHUEM MPOCTHIX YEePTEKHBIX HHCTPYMEHTOB.

BEIMONHATE (BBIHOCHBIE) MJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (UTYp: BHI CBEPXY,
cOOKY, CHU3Y; CTPOUTh CEUCHHUS TeJl BPALLCHHUS.

W3Bnekarb, MHTEPIPETUPOBATh U NMPEOOPa30BbIBATH UH(POPMALIMIO O MPOCTPAHCTBEHHBIX I'€OMET-
puueckux (urypax, npeJCcTaBIeHHYIO Ha YepTeKaxX U pUCYHKaX.

OnepupoBatrh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BBINOMHATE AEWCTBUS CIOXKEHHUS BEKTOPOB, BBIYMTAHHUS BEKTOPOB U YMHOXEHMSI BEKTOpA Ha YHC-
710, OOBSACHATH, KAKUMHU CBOMCTBaAMH OHHU 00JIaJaIOT.

[TpuMeHATH NpaBuiIoO NapaiesIenunesa.

OnepupoBaTh HOHATUSAMU: JIEKAPTOBBI KOOPJAUHATHI B POCTPAHCTBE, BEKTOP, MO/YJIb BEKTOpA, pa-
BEHCTBO BEKTOPOB, KOOPJAUHATHI BEKTOPA, YTOJI MEXIY BEKTOpaMH, CKAJSIPHOE MPOU3BEICHNE BEKTOPOB,
KOJUIMHEApHbIE U KOMILJIAaHAPHBIE BEKTOPBI.

HaxoauTts cymMMy BEKTOPOB M IIPOM3BEIEHUE BEKTOpPA HA YUCJIO, YTOJI MEXAY BEKTOpaMH, CKaJsp-
HO€ MTPOU3BEACHUE, PACKIIABIBATH BEKTOP I10 IBYM HEKOJJIMHEAPHBIM BEKTOpaM.

3azaBath IVIOCKOCTh YPABHEHUEM B IEKAPTOBOM CUCTEME KOOpJUHAT.

[IpumensTh reoMeTpudeckie (GakThl IS PEHICHUS CTEPEOMETPUUECKHUX 3aj/lad, MPEANoIaraloumx
HECKOJIbKO LI1aroB PeIIeHHs, €CIIM YCIOBUS IPUMEHEHUS 3a/1aHbl B IBHOU (opMme.

Pemartp npocreiine reoMeTpuueckre 3a/1laql Ha IPUMEHEHNE BEKTOPHO-KOOPAMHATHOTO METO/A.

Pemarp 3a1aun Ha JOKa3aTENIbCTBO MaTEMAaTUUYECKUX OTHOLIEHUI U HaXOXKAECHHE T€OMETPUUECKUX
BEJIMYMH M0 00pa3liaM WK aJropuTMaM, MPUMEHSS U3BECTHBIE METO/Ibl IPU PEIIEHUH CTaHJAPTHBIX Ma-
TEMaTUYECKUX 3a]1a4.

[IpumeHsTH TpoCTene MporpaMMHbIE CPEACTBA M 3IEKTPOHHO-KOMMYHHUKAIIMOHHBIE CHCTEMBbI
IIPY PELIEHUN CTEPEOMETPUUECKHUX 3a]1a4.

[IpuBouTh mpHUMeEphl MaTEMaTHMYECKHUX 3aKOHOMEPHOCTEH B MPHUPOJAE U KU3HHU, pPacIO3HaBaTh
IIPOSIBJIEHUE 3aKOHOB '€OMETPUU B HCKYCCTBE.




[IpuMeHATH MONy4YEeHHBbIC 3HAHUSI HA MPAKTHKE: aHAIM3UPOBATh peajbHbIe CUTYallUd U PUMEHSTh
M3YYEHHBIE MMOHATHS B MPOIECCE MOMCKA PEIICHUs MaTeMaTUYecKu cPOpMyYIUPOBAHHOM MPOOIEeMbI, MO-
JIEJINPOBATh PEaJbHbIE CUTYAIMN HA SI3bIKE T€OMETPHUH, UCCIEA0BATH IOCTPOEHHBIE MOJIENH C UCIIOJIB30-
BaHHWEM I€OMETPUUECKUX MOHITUI U TEOpeM, armnapara aireopsl; pemarh NpakTHYecKue 3aauu, CBI3aH-
HbIE C HAX0X/IEHUEM T€OMETPUYECKUX BEJIUYMH.

10



TEMATHYECKOE INTAHUPOBAHHUE

10 KITIACC
HanmeHnoBanue pas- KoumnuectBo yacos
Ne JJeKkTpoHHbIE (HU(POBHIE)
/i AeJIOB ¥ TE€M IPo- Beero KonTpoabubie IlpakTuyeckue 06PA30BATETBHBIE PECYPCHI
rpaMMbl padoTbI padoThbI
Brenenue B POILL: .
1 10 https://resh.edu.ru/subject/17/1
CTEPEOMETPHIO 0/
[IpsimMbIe U TUIOCKOCTH
B IPOCTPAHCTRE. POIIL:
2 [MapaniensHOCTh 12 1 https://resh.edu.ru/subject/17/1
OPSIMBIX U o/
MIJIOCKOCTEH
[leprieHAMKYISIPHOCTH POIIL:
3 IPSMBIX U 12 https://resh.edu.ru/subject/17/1
[IJIOCKOCTEN o/
Vsl Mexay NpsMbl- PO .
4 10 1 https://resh.edu.ru/subject/17/1
MU U TJIOCKOCTSIMU 0/
POIIL:
5 MHoOrorpaHHUKH 11 1 https://resh.edu.ru/subject/17/1
0/
OO0BEMBI POLL: .
6 9 1 https://resh.edu.ru/subject/17/1
MHOT'OIPAHHUKOB 0/
IToBTOpEHueE: ceye- POI:
7 HUSI, PACCTOSIHUS U 4 1 https://resh.edu.ru/subject/17/1
YIJIBI o/
OBIIEE KOJIMYECTBO 68 5 0
YACOB I10 [TIPOI'PAMME
11 KJIACC
KounuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue
Ne (uudposbie)
/i pa3ieioB H TEM Beero Konrpoabnbie IlpakTnyeckue 0GpazoBaTEABHBIE
NporpamMmsbl padoTbl padoTbI pecypesi
1 Tena Bpamenus 12
2 OO0BEMEBI TET 5 1
3 Bexkrops!l 1 koopau- 10 1
HaThbl B IPOCTPAHCTBE
[ToBTOpEHME,
4 000011IeHME, 7 1
CHUCTEMaTH3aITUs
3HAHUU
OBIIEE KOJIMYECTBO 34 3 0
YACOB I10 [TPOT'PAMME
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https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
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https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
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https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/

HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC

Ne

n/n

Yp

Tema ypoka

BBejeHue B crepeoMeTpuio

[TpaBumna n3obpakeHus Ha
PUCYHKAX: U300paxeHHs
IIJIOCKOCTEM, IMapajuIeIbHbIX
MPSAMBIX (OTPE3KOB), CEpeIn-
HBI OTpE3Ka

ITonsaTHA: nepecekaromuecs
IJIOCKOCTH, IepeceKaromiye-
csl IpsAMasi U IUIOCKOCTh

3HAKOMCTBO C MHOT'OI'PaHHHU-
KaMH, 1300pakeHHe MHOTO-
TPaHHUKOB Ha pUCYHKaX, Ha
IPOEKIMOHHBIX YepTekax

KoaunuecTBO 4acoB

Bcero

10

KonTpoabHbie
padoThI

IIpakTuyeckue
padoThI

Jara
U3ydeHust

HauanbHble cBeneHus o kyoe
U NIApaMUJE, UX Pa3BEPTKU U
MOJIETHN

CedeHust MHOTOTPaHHUKOB
CeueHust MHOTPaHHUKOB

[pakmuueckas paboma Nel
«Ilocmpoenue ceuenuti MHO-
CPAHHUKOBY

AKCHUOMBI CTEPEOMETPHUH U
CJIEJICTBHS U3 HUX

10

10

AKCHOMBI CTEPEOMETPUH U
CJICACTBUS M3 HUX
Pemenne 3a7a4 Ha aKCHOMBI
CTEPEOMETPHUH

11

IIpsimble ¥ IOCKOCTH B
NPOCTPAHCTBeE.
IMapaniejbHOCTH
NPAMBIX U IVIOCKOCTEl

B3anmHoe pacnonoxkenue
MPSIMBIX B POCTPAHCTBE

12

12

[TapannenpHble IpsMBbIE B
npoctpanctse. [lapamens-
HOCTb TPEX MPSIMBIX

13

14

15

[TapauienbHOCTB IPSIMOU U
IIJIOCKOCTH

VYTIIIBI ¢ COHAINPABIEHHBIMU
CTOpOHaMU

Yroa Mexnay npsAMBIMH B ITPO-
CTPAHCTBE

16

VYros Mexay NpsSMbIMU B TIPO-
CTpaHCTBE

12




17 7 TlapannenbHble INIOCKOCTH 1
18 8 CaoiicTBa napajiieNbHbIX 1
IJI0CKOCTEN
19 9 [Ipocreiime NpOCTPaHCTBEH- 1
Hble (GUTYpBI HA INIOCKOCTH
20 10 IlocTpoeHue ceueHui 1
21 11 TIlocTpoeHue ceueHui 1
KonTtpouabnas padora Nel
"IIpsiMble M MJIOCKOCTH B
22 12 nmpocrpancrse. IlapaJ- 1
JIeJILHOCTh NIPSIMBIX U
njiockocrei'
IlepnenauKy/ISIpHOCTH 12
NPSIMBIX H II0CKOCTei
23 1 [leprieHaAuKyNIApHBIE IPSIMbIE 1
B IIPOCTPAHCTBE
[IpsimMble napasienbHbIe U
24 2 | TNepHeHIuKYISIpHBIC K MJI0C- 1
KOCTH
[IpsiMble napasienbHble U
25 3 | NepIeHIUKYISPHBIE K ILIOC- 1
KOCTH
26 4 [Tpusnak [ePICHNKYIAPHO- 1
CTH MPSAMOM U MIIOCKOCTH
97 5 [Tpuznak MEPIIEH IKYIAPHO- 1
CTH IPSIMOM U IIIOCKOCTH
28 6 Teopema o H?HMOﬁ HepIeH- 1
JUKYJISIPHON MIIOCKOCTH
29 7 Teopema o nPs[Moﬁ IIEepIICH- 1
JUKYJISIPHOU MIJIOCKOCTH
30 8 Teopema o nPs[Moﬁ IIEepIICH- 1
JUKYJISIPHOU MIJIOCKOCTH
31 9 IlepneHAMKyJsp U HAaKJIOHHBIE 1
PaccrosiHMe OT TOUKH 110
32 10 | TUTOCKOCTH, PacCTOSIHUE OT 1
MPAMOM
33 11 PaccrosHue ot nipsmoit 10 1
IJI0OCKOCTH
Pemenne 3amad Ha HaxoXK/e-
34 12 Hue paccTOSTHUI OT TOYKH U 1
MPSIMOM A0 MIIOCKOCTH
Yribl MeKIy NPAMBIMHA U 10
IUIOCKOCTSIMHU
VYTIIBI B IPOCTPAHCTBE: Yroil
35 1 Mexay npsAMou U MI0CKO- 1
CTBIO
36 2 JIByrpaHHBIN yroJl, TMHEHHBII 1
yroJl ABYTPAHHOTO yIJIa
37 3 JIByrpaHHblii yroJ, JUHEHHBIN 1

13




YToJI IBYTPAHHOIO yria

38

[TepieHAMKYASAPHOCTH IIOC-
KOCTel

39

[Ipu3Hak nepneHauKyIIsspHoO-
CTH JIBYX IUIOCKOCTEU

40

41

42

[Ipu3Hak neprneHIuKyIsapHO-
CTHU JIBYX IIJIOCKOCTEU

Teopema o Tpéx
NIEpIEHIUKYIIApax

Teopema o Tpéx
MIEePIEeHIUKYIIApax

43

44

45

10

Teopema o Tpéx
NIEPIEHIUKYIIApax

KonTtpoabHnas pabora Ne2
«IlepneHaUKYJISIPHOCTH
NPAMBIX U IIJIOCKOCTEM.
Yribl MeK1y NPSAMBIMHA U
IJIOCKOCTSAMU "'

MHOrorpaHHUKH

[TonsiTHE MHOTOTpAaHHUKA,
OCHOBHBI€ 3JIEMEHTHI MHOTO-
IpaHHUKA, BBIMYKIIbIC U He-
BBIITYKJIBIC MHOTOTPAaHHUKY;
pa3BEéPTKa MHOTOTPAaHHHUKA

11

46

[Tpu3ma: N-yronpHas npu3Ma;
IPaHU U OCHOBAHUS MTPU3MBI;
npsiMasi U HaKJIOHHAsS TTPU3-
MbI; OOKOBAas M IOJIHAL II0-
BEPXHOCTb MPU3MBI

47

[Tapamtenenumnen, npsmo-
YTOJIbHBIN TapAJLIIEIICTIUIIE]
U €ro CBOMCTBA

48

49

50

[Mupamuna: N-yroibHas Mu-
pamuia, TpaHu ¥ OCHOBAHHE
MUpaMHJIbl; OOKOBAs U MOJI-
Hasi TOBEPXHOCTh MTHUPAMUJIBL;
MpaBWJIbHAS U yCEUEHHAS
paMuIa

[TpaBWIIbHBIE MHOTOTPAHHUKH:
MOHSTHE MPABUIIBHOTO MHO-
TOrpaHHUKA; TPaBUITbHAS
pu3Ma U MpaBuiIbHAs MUpa-
MUJIa; MpaBUIbHAS Tpe-
yroJibHas MUpaMuJIa U Tpa-
BHIJIBHBIN TETPAdIP; KyO

[IpencraBienue o MpaBuib-
HBIX MHOTOTPaHHHKAX: OKTa-
3]1p, JOJCKAdIP U UKOCAIP.

51

CuMMeTpus B IPOCTPAHCTBE:
CUMMETpHSI OTHOCUTEILHO

14




TOYKH, IPSIMOH, TIJIOCKOCTH.
9JI€M€HTBI CUMMCTPHUU B MU~
pamMuax, mapasiesernure-
Aax, MpaBUJIbHBIX MHOTI'O-
IrpaHHUKAX

52

Bbrurciienue 31eMeHTOB MHO-
TOrpaHHUKOB: p&dpa, Tuaro-
HAJTH, yTJIbI

53

54

55

10

11

[Tnomaae 60KOBOI MOBEPXHO-
CTH U MOJHOM NOBEPXHOCTHU
MPSIMOM MTPU3MBI, TUIOLIA/b
OCHOBaHHUH, TeopemMa 0 OOKO-
BOM MOBEPXHOCTH MPSMOMH
MIPU3MBI

[Tnomaas 60KOBOI MOBEPXHO-
CTH U TTOBEPXHOCTH TIpa-
BHJIBHOW NTUPaMU/IbI, TEOPE-
Ma O IIoIagu OOKOBOM I10-
BEPXHOCTH YCEUEHHOI mupa-
MHIBI

KonTtpoabnas pabora Ne3
"MHororpaHHuku"

56
57
58
59

O0BEMBI
MHOTOTPAHHUKOB

[Tonsatue 06 00bEME
O0BEM nupamMuIsI
O0BEM nupamMuIsI
O0BEM TUPaMUIBI

60

OO6BEM TUpaMHUIBI

61

O0BEM npu3MBbI

62

O0BEM npu3MBbI

63

o N o ok W N P

O0BEM npu3MBbI

N A R R )

64

65

KonTtpoubHnas paGora NeS
«O0BEMBI MHOTOTPAHHH-
KOB'"

IToBTOpEHME

[ToctpoeHue ceueHnii B MHO-
rOrpaHHHKe

66

67

68

I

HNrorosas KOHTPOJIbLHAA
pabora

Beruncnenue paccTosHum:
MEXy IByMsI TOUKaMH, OT
TOYKH JI0 MPSMOM, OT TOUKH
110 TUIOCKOCTH, MEX]Ly CKpe-
IIUBAIOIIUMHUCS IPSIMBIMH

Brrunciienue yrioB: MexXIy
CKPEILIMBAIOIIUMUCS MPSIMBbI-
MH, MEXAY MPSAMOU U TUIOC-
KOCTBI0, IByTPAHHBIX YTJIOB,

15




‘ ‘ YTJI0B MEXKAY IMIIOCKOCTAMU

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

68
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11 KITACC

Ne n/n

Tema ypoka

KoauugecTBO 4acoB

Bcero

KonTposabHbie
padoThI

IIpakTnyeckue
padoThI

JlaTa
U3y4eHus:

Cdepa u map: ueHTp, paauyc,
JTUaMETp; TUTOIIA/Ib TOBEPXHO-
CTH chepsl

B3aumMHoe pacnonoxeHnue
cdepsl ¥ MIOCKOCTH; Kaca-
TEJIbHAs TUIOCKOCTH K cepe;
Ionaab chepsl
N3obpaxenue chepsl, mapa
Ha rmiockoct. CeveHus mapa

i apruveckas moBepx-
HOCTb, 00pa3yoIIne UIHH]I-
PHYECKO# MOBEPXHOCTH, OCh
HHHHHIIpH‘ICCKOﬁ IMOBEPXHO-
CTH

Hunuaap: ocHOBaHUS U OOKO-
Basi MOBEPXHOCTh, 00pa3yro-
1ast ¥ OCh; IUIOIIaab OOKOBOM
U TIOJIHOM [TOBEPXHOCTH

N300pakeHune LMIMHApPA HA
mockocty. Pa3Béprka nunmH-
npa. CeueHust LUIMHIPA
(MII0CKOCTHIO0, MTapaJLIeIbHOM
WIN TepIEeHIUKYISPHOM ocH
HUATTUHIPA)

Konnueckas noBEpXHOCTB,
o0pa3yrolire KOHHIeCKO! Mo-
BEPXHOCTH, OCh U BEpIIMHA
KOHMYECKOW TOBEPXHOCTHU

10

11

KoHnyc: ocHOBaHMe U BEpIIU-
Ha, oOpazyrouias U oCh; IIIO-
mags OOKOBOM U ITOJHOM I10-
BEPXHOCTH

VY ceu€HHbI KOHYC: 00pa3yto-
IIM€ U BBICOTA; OCHOBAHUS U
OOKOBast MOBEPXHOCTh

N3o06pakenne koHyca Ha

MII0CKOCTH. Pa3BépTka KoHyca.

Ceuenus koHyca (IIJI0CKO-
CTBIO, NTApAJLIEILHON OCHOBA-
HUIO, U TNIOCKOCTBIO, TPOXO-
JSIIeH yepe3 BEpIIHUHY)
Komb6unanus ten BparieHus u
MHOTOTPaHHUKOB

12

MHororpaHHuK, ONMCaHHbIA
oKoJ1o chepsl; cdhepa, BIUcaH-

17




Hasl B MHOTOTPAHHHK WJIH B
TEJIO BpALICHHUSI

13

TTonsarue 00 00BéMe. OCHOB-
HBIE CBOIiCTBAa 00BEMOB Tell

14

O0BEM IUIMHIpA, KOHYCA

15

16

17

18

O0BEM mrapa u momaas che-
pbI

[TooOHBIE TENa B MPOCTpaH-
ctBe. COOTHOIICHUS MEXKTY
IUIONIAISIMH TTOBEPXHOCTEH,
00BEéMaMH TOHOOHBIX TN

KonTtponpsHas padora no Te-
MaMm "Tena Bpamenus" u
"O0beMbI TEN"

Bekrtop Ha miockocT U B
MIPOCTPAHCTBE

19
20

21

CroxxeHue ¥ BbIUUTaHUE
BEKTOPOB

YMHOKEHUE BEKTOPA HA YUCIIO
Paznoxenune BekToOpa 1o Tpém
HEKOMILJIAHAPHBIM BEKTOPAM.
[IpaBuno napasenenumnena

22

Pemenue 3amay, CBSI3aHHBIX C
IIPUMEHEHHUEM IIPAaBUII JCUCT-
BHI1 C BEKTOpamMu

23

24

25

[TpsMoyronbHas cucrema Ko-
opauHar B npocrpancrse. Ko-
opauHaThl BekTopa. [Ipocteii-
1K€ 3a/1a4l B KOOpJAMHATaX

VYron mexnay Bekropamu. Cka-
JSIPHOE TIPOU3BEEHUE BEKTO-
poB

Brruucnenue yrios Mexay
OPSMBIMU U TFIOCKOCTSIMU

26

27

28

KoopanHaTHO-BEKTOPHBIN Me-
TOJ, IIPU PEILICHUH I€OMETPHU-
YECKHUX 3a1a4

KonTposabHas padbora no teme
"BeKTOpBI M1 KOOPAUHATHI B
npocTpaHcTae”

[ToBTOpenwme, 0600IIEHNE 1
cucremarusanus 3Hauui. Oc-
HOBHbIE QUTYPBI, PaKThI, TEO-
peMBbI Kypca INIaHUMETPHH

29

30

[ToBTOpenue, 06001IeHNE U
cucremaTusanus 3Hanuil. Oc-
HOBHbIE (DUTYPBI, (HAKTHI, TEO-
PEMBI Kypca IUTaHUMETPUHI

[ToBTOpeHme, 0600IIEHNE 1

18




cUcTeMaTu3alus 3HaHui. 3a-
nadyun H.HaHI/IMeTpI/II/I U METOAbI
WX PEIICHUS

[ToBTOpEeHmE, 0000IIICHNE U
cucTeMaru3alusl 3HaHui. 3a-

31 1
a4y TJIAaHUMETPUH U METOJIbI
WX pEIICHUs
[ToBTOpeHue, 0600IICHNE 1
cucreMarusanus 3HaHui. Oc-

32 1
HOBHBIE (DUTYPBI, (HaKTHI, TEO-
pEMBI Kypca CTEpeOMETPUN

33 Hrorosast KOHTpoOJIbHASA 1
pabora

34 [ToBTOpEHME, 0000IICHNE U 1
crucTemMaTu3alurs 3HaHU

OBIIEE KOJIMYECTBO YACOB I1O 34

I[TPOTPAMME
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YYEBHO-METOJUYECKOE OBECINEYUEHUE OBPA30OBATEJIbHOT O ITPOIIECCA
OBS3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1J151 YHEHUKA
Atanacsn JI.C. I'eomerpus. 10-11 ko: 0a30BbIi 1 yriyOaeHHbIi ypoBHU. — M.: IIpocBemie-
Hue,2020
METOJAUYECKUE MATEPHUAJIBI AJI51 YUUTEJISL
Atanacsan JI.C. I'eomerpus. 10-11 ki1: 0a30Bblii M yriayosaeHHblii ypoBHu. — M.: IIpocBene-
Hue,2020
HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbl CETU UHTEPHET
bubanoreka LIOK
https://resh.edu.ru/
http://window.edu.ru/ DnexkTpoHHast OMOIMOTEKA YUSOHUKOB U METOIMYECKUX MAaTEPUAIOB
* http://www.math.ru Marepuasnsl mo MmaTeMaTuke B ETMHON KOJUIEKITUN
U POBBIX 00pa30BATEIBHBIX PECYPCOB
* http://www.bymath.ne t 'azera «Maremaruka» M3narensckoro qoma «llepBoe ceHTAOPs»
* http://www.uztest.ru 3agauu o reoMmeTpun: UHHOPMAIMOHHO-TTONCKOBAs CHCTEMA
* http://www.problems.ru KomnprorepHas maTemMaTHKa B IIIKOJIC
* http://school.msu.ru Maremaruka. [llkona. Bynymee. Caiit yaurens
marematuku A.B. [lleBkunHa
* http://www.etudes.ru Maremarndeckoe oOpazoBaHue: POILIOE U HACTOSIICE.
WuTepHer OMOIMOTEKA [0 METOMKE MPEIOIaBaHUsI MATEMATUKH
* http://www.exponenta.ru
[Topran Allmath.ru — Bcs MmaTemaTrka B OJTHOM MECTE
* http://www.allmath.ru Ilpuknannas MaremaTuka: CpaBOYHUK MaTeMaTHUECKUX (HOpMyJI, TPUMEPHI U
3aJ]auu C PEIICHUSIMU
* http://math.rusolymp.ru 3agaqnuk J1si TOATOTOBKH K OJUMITHAIaM TI0
MaTeMaTHKe
* http://tasks.ceemat.ru 3annmaTenpHas MaTeMaTuka — OIUMIINAIBI, UTPBL,KOHKYPCHI IO MAaTEeMaTHKE
JUTSL IIKOJIbHUKOB
* http://www.math-on-line.com Maremarndeckue OJTUMITHAIBI IS IKOJIHHIKOB
* http://www.olimpiada.ru MaremMaTuueckue OJIUMITHAIBI U OJTMMITHATHBIC 3a/1a41

CormacoBaso Cornacosaso
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