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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpus sBisieTcs OOHUM K3 0a30BBIX KYpCOB Ha YpPOBHE CpPEIHEIrO
obmiero o0Opa3zoBaHUsl, TaK KaK 00€CIIEYUBAET BOZMOKHOCTh U3yUEHUS TUCIIUILINH
€CTECTBEHHO-HAYYHOW HAIIPABICHHOCTH M MPEIMETOB T'YMAaHHTAPHOTO ILIMKJIA.
[lockonbKy  JIOTMUECKOE  MbIIUIEHHE,  (OpMHUpyeMOEe NpU  HU3YYEHUU
00y4arolMMUCS MOHATUIHHBIX OCHOB I€OMETPHUH, IPU JOKA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTUYECKUX YTBEPKACHUM IIPU PELICHUU N€OMETPUYECKHUX
3aJa4, YMEHHME BBIJIBUIAaTb M OINpPOBEPrarb TUIIOTE3bl HEMOCPEICTBEHHO
WCIIOJB3YIOTCS IIPU PEIICHUM 33J1a4 €CTECTBEHHO-HAy4YHOI'O IMKJIA, B YAaCTHOCTHU
buznueckux 3aaay.

I{enb ocBoeHus nporpamMmmsl yueOHOro kypcea «I'eomerpusk» Ha yrimyOiaéHHOM
YPOBHE — pa3BUTHE WHAMBHUIYAJIbHBIX CIIOCOOHOCTEW oOOyyarommxcs mpu
M3YYEHUHM T€OMETPUH, KaK COCTABISIONICH mpeamMeTHON obnactu «MaTtematuka u
uHpopmaTrka»  yepe3  OOECIeUYeHHUE  BO3MOXHOCTHM  NPUOOpETEHHS U
UCIIOJIB30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCHCTBUM,
CHELM(PUUHBIX T€OMETPUHN, U HEOOXOAUMBIX Ul YCIEITHOTO MPO(hEeCCHOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCIOJIb30BAaHUEM MATEMATUKH.

[IpuopuTeTHBIMM 3aJayaMu Kypca TI'€OMETPUM Ha YIUIyOJIEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

pacuIMpeHne MPEACTaBICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYpHI U
(GbopMHUpOBaHKE OCO3HAHUS B3aUMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

(dopMupOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEMIIMX MAaTEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OINHUCHIBATH M U3Yy4aThb
pa3HbIE SBJICHUS OKPYKAIOLIETO MUPA, 3HAHUE MMOHATHIHOTO aIapara no pasieiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dopMupoBaHHEe  yMEHHUS ~ BIAJETb  OCHOBHBIMH  TOHATUSMH O
MPOCTPAHCTBEHHBIX (PUTypaX M HX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
bopMya M yMEHHME HUX NPUMEHSTh, YMEHHS JIOKa3blBaTh TEOPEMbl U HAXOJIUTh
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1aY;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAEIAX U B pEalbHOM
MUpE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYMPOBAaTbh TIE€OMETPUYECKHUE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHMS
MaTeMaTHUYECKUX TeOopHil, (opMHpoBaHME MOHUMAHUS POJM AKCMOMATUKHU TPU
IIPOBEICHUHU PACCYKICHUN;

dbopMupOBaHHE yYMEHHS BIAJE€Thb METOJAMHU JI0Ka3aTeIbCTB M aJIrOPUTMOB
pelieHusi, yMeHUs UX MPUMEHSATh, MPOBOJUTH JOKAa3aTelIbHbIE PACCYKICHHUS B
XOJI€ PELICHHS CTEPEOMETPUUECKHX 3a1a4 U 3a]1a4 C MIPAKTHUYECKUM COJICPKAHUEM,
dbopMupOBaHHE TMpPEICTaBICHUs O HEOOXOJUMOCTH  JOKa3aTelbCTB  IPH



000CHOBaHUY MAaTEMAaTUIECKUX YTBEPKICHUN U POJIM AKCHOMATHUKH B TTPOBEICHUH
JEAYKTUBHBIX PacCyKICHUMH;

pa3BUTHE ¥ COBEPIICHCTBOBAHME MHTEUIEKTYaIbHBIX U  TBOPYECKUX
CIIOCOOHOCTEM 00ydJaronmuxcs, Mo3HaBaTEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

dopmupoBanre (yHKIIMOHATBLHOW TPaMOTHOCTH, PEIEBAHTHON T€OMETPHUH:
YMEHHsI pacro3HaBaTh TMPOSIBICHUS T'€OMETPHUUECKUX TOHATUH, OOBEKTOB H
3aKOHOMEPHOCTEH B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YYEHUU JIPYTUX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pPEaJbHBIX CHUTYallMid, HUCCJIEIOBAaHUS TOCTPOEHHBIX MOJIEIEH,
UHTEPIIPETALNN OTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMH COJIEP)KATEIBLHBIMU JIMHUAMH y4eOHOTO Kypca «['eoMeTpus» B
10-11 «xmaccax sBisaroTCs:  «lIpsiMble W IJIOCKOCTH B IPOCTPAHCTBEY,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpPAMHATH B
MIPOCTPAHCTBE», «JIBMKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo ®PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHSTUSAMWY», PEIICBAHTHBIMH T€OMETPUM Ha YriayOJIEHHOM YpPOBHE OOydYeHHUS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEPKATEIbHBIM JIMHUSAM y4eOHOTO Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHHUH  pacmpenensiercs He  TOJBKO IO
CoJIep>KaTeNIbHBIM JIMHUSM, HO M 10 rogam oOydenus. ConepkaHue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOl padoueit
MPOrpaMMbl, paclpeeEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOTIPOCaM O0yUaroIIuecs
oOpamaiuch HEOJAHOKPATHO. OTO TO3BOJSET OPraHMW30BaTh  OBJAJICHUE
re€OMETPUYECKUMHU TOHATUSMH U HAaBBIKAMU TIOCIIEI0OBATENBHO U MOCTYNATEIbHO, C
COOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUECKUX MPEJICTABIICHUN 00YJaIOmUXCsl, pACIIUPSSL U YIIIyOJIss
e€, 00pa3ys NpOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon k M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3math  ycnmoBus i auddepeHunanuu  00ydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX  00pa3oBaTelIbHBIX MporpamMMm, OOeCneyuTh yriayOnaéHHoe
U3yYeHHUE TEOMETPHUH KaK COCTaBIISONICH yueOHoro npeameTa «MaremMaTukay;

MOATOTOBUTH OOYYAIOIMMXCA K TMPOAOKCHUIO HW3YYEHUS MAaTEMaTUKU C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01UM 1 poecCuoHaTBHBIM 00pa30BaHUEM.

Ha usydenue yue6HOTro Kypca «I'eomeTpusi» Ha yriayonéanHoM yposHe B 10
Kiacce — orBoauTes 34 yaca (1 yac B Heeno).



COAEPXKXAHUE OBYUEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NOHATHS  cTepeoMeTpun. Touka, IpsMas, ILIOCKOCT,
npocTpancTBo. IloHATHE 00 aKCMOMaTHMYECKOM IOCTPOCHUHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesIbHble W CKpelmBaromyecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamienbHOCT IPAMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE: NapajlIeIbHbIC
IIPSAIMBIE B IPOCTPAHCTBE, apAJUICIBHOCTD TPEX NPSIMBIX, 1APAIUICIIBHOCTD IIPAMOUN
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, HU300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
¢buryp B mapajuiesibHON MPOEKUUU. YTJIbl C COHANPABIECHHBIMU CTOPOHAMH, YTOJ
MEXIy NpAMBIMU B IIPOCTPAHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuieiibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

IleprieHIUKYJIAPHOCTD MPSIMOM U IUNIOCKOCTH: NEPIEHAUKYIISIPHBIC NIPSMBIC B
IIPOCTPAHCTBE, NPSAMBIC MApAJUICIAbHBIE W IEPIECHIUKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOopeMa O IpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKH 1O IUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpOoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: INPU3HAK  INEPHEHAUMKYJISAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NmepHeHIuKyIspax.

VYrael B OpOCTPAHCTBE: YroJl MEXAY NPSAMOW U IIOCKOCTBIO, IBYTPaHHBIN
YTOJI, JUHEWHBIA YTOJI ABYTPAHHOIO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIuia. TeopemMbl KOCUHYCOB U CHHYCOB JUIA
TPEXTPAHHOIO yIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3BépTKa MHOrorpanHuka. [Ipusma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs! MPU3MbI, OOKOBAasI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapayutenienumienn, OPSAMOYTOJIBHBIA — NApajUleeNune]] YW  €ro  CBOMCTBA.
Kparuaiiimme mnyTd Ha TIOBEPXHOCTHM MHOrOrpaHHuka. Teopema Oilepa.
[IpoctpanctBennass TeopeMa Iludaropa. Ilupamupa: n-yrosibHas nUpamuiaa,
npaBwibHas U yced€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW nupamuabl. lIpaBuibHBIE MHOTOIDAHHUKM: IIPAaBWJIbHAS IIpU3Ma U



npaBWiIbHAs NUpamMuAa, MPaBHIbHAs TPEYroybHAas NUpaMUAAa W TPABHIbHBIA
TeTpasap, KyO. IlpeacraBieHue O MpaBUWIBHBIX MHOTOTPAHHUKAX: OKTadp,
TNOJEKa’Ap U UKOCAP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanpe OOKOBOM MOBEPXHOCTH W IOJHOM IMOBEPXHOCTH NPSIMOM IPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBHOW MHPaMUJIBI,
TeopeMa O IUIOLIAIU YyCEUYEHHONW TUPAMU/IBL.

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHUMMETPHUM  IIPABHIIBHBIX
MHOTOI'paHHUKOB. CHMMETpusi B IIPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPUS
napajuielenuneaa, CUMMETPHUsS NPABWIBHBIX MPU3M, CHMMETPHUS NPABUIBHOU
nUpamMubl.

IINIAHUPYEMBIE PE3YJIbBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPUSl» (YIJIYBJEHHBIM YPOBEHb) HA YPOBHE
CPEJHEI'O OBLHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BoCIIMTAHME:

c(hOpPMHUPOBAHHOCTH IPAKIAHCKON MO3UIIUU 00YUaI0IIerocs Kak akTUBHOTO U
OTBETCTBEHHOTO  4j€Ha  pPOCCHICKOro  o0ImiecTtBa,  NpPEACTaBICHHUE O
MaTeMaTUYECKUX OCHOBax (YHKIIMOHUPOBAHUS Pa3IMUHBIX CTPYKTYp, SIBJICHUH,
MpoIEeAYp TPaKIAHCKOro oOIecTBa (BBIOOPHI, OMNPOCHI M JIPYyroe), yMEHHue
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA WHCTUTYTaMHM B COOTBETCTBHHM C HUX
GYyHKIUSIMHY ¥ HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUNUCKOM IpakIaHCKOW UIACHTUYHOCTH, YBOKECHUS K
MPOIIIOMY M HACTOSIIEMY POCCHMCKONW MaTeMaTHKH, LIEHHOCTHOE OTHOIIECHHE K
JOCTHXKEHUSAM POCCUMCKUX MAaTEMATUKOB U POCCUMCKON MaT€MaTUYE€CKOM IIKOJIbI,
UCIIOJIb30BAHUE ATUX JOCTIDKCHMM B JAPYTUX HAyKax, TEXHOJIOTHSX, cdepax
HSKOHOMUKHU;

3) AYXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHME JTYXOBHBIX IIEHHOCTEH POCCUHCKOTO Hapoaa, cPopMUPOBAHHOCTH
HPABCTBEHHOI'0 CO3HAHUSA, 3TUYECKOTO IOBEJCHHUS, CBS3aHHOIO C MPAKTUYECKUM
IIPUMEHCHUEM JOCTWKCHUW HAYKH U JICSITEIBbHOCTBIO YYEHOrO, OCO3HAHUE
JMYHOIO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OYyAYyILIEro;

4) acTeTH4ecKOe BOCIUTAHME:



ACTETUYECKOE OTHOLIEHUE K MHPY, BKIIOYAsl JCTETHKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a]a4, PEIICHUN, PACcCyKIEHUH, BOCTIPUUMYHUBOCTh
K MaT€MaTUYECKAM aCII€KTaM Pa3JIMYHbIX BUJOB UCKYCCTBA;

5) puzuveckoe BoCIUTAHME:

cOPMHPOBAHHOCTh yYMEHHUS MPUMEHSATh MaTeMAaTUYeCKHe 3HAHUSA B
MHTEpecax 3/10pOBOT0 U 06e30MacHOro 00pasa KM3HU, OTBETCTBEHHOE OTHOIICHUE K
CBOEMY 3JIOPOBbIO (3I0POBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHU U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTbH), (PU3NYECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) TpynoBoe BocniuTaHme:

TOTOBHOCTh K TpyAy, OCO3HAaHHWE IIEHHOCTH TPYAOIO0Us, HHTEpEC K
paznuuHbiM  chepam  MpodecCHOHANBHON  JIEATENbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccur U peanu3oBbIBATH COOCTBEHHBIC JKU3HEHHBIC IUIAHBI,
FOTOBHOCTh M CIOCOOHOCTh K  MaTeéMaTH4YeCcKOMYy  OOpa3oBaHUIO U
caM000pa30BaHUIO Ha IMPOTSHKEHUH BCEH JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYACTHUIO B PEIICHUHU IPAKTUYECKUX 3a/1a4 MaTEeMaTHYECKOM HAIPABJICHHOCTH;

7) 3K0JIOTHYeCKOe BOCIIUTAHHE:

chOpPMHUPOBAHHOCTh  JKOJIOTMYECKOW KYJIbTYpbl, TOHUMAaHHE BIUSHUS
COLIMAJIbHO-D)KOHOMUYECKUX IPOLIECCOB HA COCTOSTHUE MPUPOJHON U COLIMATIBHOMN
Cpellbl, OCO3HAHHE TJI00ATIBHOIO XapaKTepa SKOJOTUYECKUX MPOOIeM, OpUEHTALIHS
HAa TPUMECHEHHE MATeMAaTHYEeCKUX 3HAHMM JUIsl pemieHus 3ajad B 00JacTu
OKpYXarUIed Cpeapl, IUIAHUPOBAHHUE IIOCTYIIKOB M OLEHKA HUX BO3MOXKHBIX
MOCIICICTBUU [T OKPY’KAIOLIEN CPEbI;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(OpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKH HW  OOIIECTBEHHOM  MPAKTUKH, [MOHWMAaHUE
MaTeMaTUYeCKOM HayKd Kak cdepbl UYeIOBEUYECKOW AESITENbHOCTH, JTAloOB €€
pPa3BUTUSL M 3HAYUMOCTH JUISl PA3BUTHUA IMBWIM3ALMH, OBJIAJCHUE SI3BIKOM
MAaTEMATUKH W MAaTeMaTUYE€CKOW KYJIbTYpOM Kak CpEICTBOM IO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBIISATh MPOEKTHYKD M HCCIEIOBATEIBCKYK JESTEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIBTATDI

Ilo3HaBaTe/ibHbIE YHHUBEPCAJIbHbIE YUeOHbIE JeiiCTBUSA

ba3oBble Jiornueckue aeicTBuA:

BBISIBJIATH M XapPaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH



OTIpEJICIICHNS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MpPU3HAK KiacCU(DUKAIUH,
OCHOBaHWsI 711 0000IICHHS 1 CPAaBHEHHMSI, KPUTEPUHU TTPOBOIUMOTO aHAJIHN3a;

BOCIIpUHUMATh,  (opMymupoBaTh H  TPEOOpPa3OBBIBATH  CYXKICHHS:
YTBEPAUTEIIbHBIE U OTpUIIATENIbHbIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJISIT MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U MIPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPXKACHUAX, MpejiaraTb KPUTCPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U ITPOTUBOPEYUH;

JenaTh BBIBOABI C HCIOJB30BAaHUEM 3aKOHOB JIOTHKH, JIETYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSITENIHLHO JI0KA3aTEIbCTBA MATEMATUUECKUX YTBEPKIACHUIM
(mpsiMBIE W OT MPOTUBHOTO), BEICTPAUBATh apTyMEHTAITUIO, IPUBOIUTE IPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYXKICHHUS U BHIBOIBI;

BBIOMpATh CMOCO0 peleHus Yy4eOHOW 3ajaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB  PEICHUSA, BbHIOMpAaTh HauOoyiee MOAXOASAIMK ¢ y4€TOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

Bba3oBble uccienoBarebckue AeiCTBUS:

UCIIONB30BaTh BOMPOCHI KaK HMCCIEAOBATEIbCKUN WHCTPYMEHT TO3HAHUSA,
dbopMyaupoBaTh  BONPOCHl,  (PUKCUPYIOIIUE  MPOTUBOpEUUE,  MpodiieMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIIOTE3Y, APTyMEHTHPOBATH
CBOIO TIO3HIINIO, MHEHUE;

MPOBOJNTH CAMOCTOSTEIHHO CIUTAHUPOBAHHBIN IKCIEPUMEHT, UCCIIEIOBAHHE
[0 YCTAHOBJICHHIO OCOOCHHOCTEN MaTeMaTUYeCKOT0 00BEKTa, SIBJICHNUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXIy 00bEKTaMu, SIBJICHUSIMU, TIPOIIECCAMU;

CaMOCTOATENFHO (POPMYJIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
NpOBEAEHHOTO  HAONIONCHUSA, WCCIECNOBAaHUS, OILCHHWBATh  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BEIBOJIOB U 000OIIECHUI;

MPOTHO3UPOBATh BO3MOXXHOE pAa3BUTHE IIpoIlecca, a TaKKe BBIIBUTATh
MIPEATNOJIOKEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pabora ¢ unpopmaunmeii:

BBISIBIIATH JAeUIINTHEI MHPOPMAIIUU, TAHHBIX, HEOOXOAUMBIX JJII OTBETa HA
BOTIPOC | TSI pEIICHUS 3a/1a4H;

BBIOMpATh MH(POPMAIIMIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh WHEOOPMAIMIO PA3TUYHBIX BHUJIOB H
dbopm mpeacTaBiIeHuUs,

CTPYKTYPHPOBaTh MH(POPMAILIUIO, TPEIACTABIATh, €€ B pa3IMYHBIX (popmax,
WJUTIOCTPUPOBATH TpadUuecKH;

OIICHUBATh HaAEKHOCTD uHdopMaIuu 1o CaMOCTOSTEIIEHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHuKaTHBHBIE YHHBepPcaibHbIe yueOHbIe 1eHCTBUSA



Oo0mmenue:

BOCIPUHUMATH U (POPMYITHPOBAThH CY>KIACHHS B COOTBETCTBUU C YCIOBUSIMU U
oeJIsIMHAu O6H.[CHI/I$I, SICHO, TOYHO, FpaMOTHO BBIpa)KaTB CBOIO TO‘IKy 3peHI/ISI B
YCTHBIX W NHMCBMEHHBIX TEKCTaX, JaBaTh IOSICHCHHUS IO XOJYy PCEUICHUS 3a/auHu,
KOMMEHTHPOBATH MOJIYYCHHBIH PE3YJIbTAT;

B XOJIe¢ OOCYXXJICHHS 3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAEMOU TEMHI,
HpO6JIeMBI, pemaeMoﬁ 3ada4d, BBbICKA3bIBaAaTh HWJACH, HALCICHHBIC Ha IIOHUCK
pEIICHUS, COIMOCTABIATh CBOM CYXKICHUS C CYXKJICHUSIMH JPYTUX YYaCTHHUKOB
auajora, oOHapy)KMBaTh Pa3jM4Me W CXOJICTBO IO3HIIMHA, B KOPPEKTHOHW (opme
(bopMyIMpPOBaTh PA3HOTIIACHS, CBOU BO3PAKEHUS;

HpeIICTaBJ'IHTB pCBYJ'IBTaTBI peH_ICHI/ISI 3aJaydu, BKCHCpI/IMeHTa, HCCJICA0BaHUs],
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUICHUS C YYETOM 3aaady
MIpEe3eHTAIM U OCOOCHHOCTEH ayIMTOPHH.

PerynsiTuBHbIe YHHBepPCAJbHbIE YUeOHbIE AeiCTBUS

Camoopranusauus:

COCTaBJISITh IJIaH, AJITOPUTM PEILICHUS 3a/1aui, BRIOUPATh CIIOCOO pEelIeHUs C
y4€TOM UMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAThH
¥ KOPPEKTUPOBATh BApUAHTHI pEIICHUH ¢ y4ETOM HOBOU WH(DOpPMAIIHH.

CaMOKOHTPOJIb, YMOIMOHAJILHbII HHTEJJIEKT:

BJIAJCTh HABBIKAMHM  TIO3HABATENbHON  pedieKCMH  KaK  OCO3HAHMS
COBEPIIIAEMBIX JIEMUCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJCTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pe3ysibTara PEIICHHs
MaTeMaTUYECKOM 3a4auu;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYThH TIPH PEUICHUU 3a/1ayH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JaHHBIX,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa eI B YCIOBUAM, OOBSICHATH MPUYHHBI
JOCTIDKCHHSI VUM HEIOCTHIKCHHS PE3YJIbTATOB JIEATCILHOCTH, HAXOAUTh OIHUOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.

CoBmecTHAas 1€ATEJILHOCTD:

MOHUMATh M HCIOJIH30BaTh MPEUMYIECTBA KOMAHIHONW M WHIUBHUIYaIbHOU
paboTBl TpHM pEHICHWM YYCOHBIX 3a7a4, NPUHUMATh IIeIb COBMECTHOU
NEATEeILHOCTH, TJIAHUPOBATh OPTaHHM3AIlMI0 COBMECTHOW PabOThI, pacmpeneisiTh
BUJIbI pabOT, JIOTOBApWBATHCS, OOCYXHaTh TMPOIECC W Ppe3yabTaT padoTHI,
000011aTh MHEHUS HECKOJILKUX JIFOMIEH;

y4acTBOBaTh B TPYNNOBBIX (opMax paboThl (0OCyXneHHsi, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMBD» W HWHBIE), BBHINOJHATH CBOK YacTh pabOTBHl M
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UIEHAMH KOMAaHIbI, OIICHHBATh



KayeCTBO CBOETO BKJIaJa B OOLIUI MPOAYKT MO KPUTEpPHUsM, CHOPMYINPOBAHHBIM
Y4aCTHUKAMU B3aNMOJCHUCTBUS.

IMPEAMETHBIE PE3YJ/IBTATDBI

K konity 10 kiaacca oOyJaromuiicss HayquTCs:

CBOOOJTHO OINEPUPOBATH OCHOBHBIMH TOHATHSIMH CTEPEOMETPUH TpU
pelIeHn  3a7a4 U MPOBEACHUN MaTEMaTHYECKUX PACCYKICHMUI;
MPUMEHSITh aKCUOMBI CTEPEOMETPUU U CIEJCTBUS U3 HUX TPU PEIICHUU
F€OMETPUYECKHX 33]1a4;

KJIacCU(PUIIMPOBATh B3aMMHOE PACMOJIOKEHHE MPSIMBIX B MPOCTPAHCTBE,
MJIOCKOCTEH B MPOCTPAHCTBE, MPSMBIX U MJIOCKOCTEN B MPOCTPAHCTBE;
CBOOOJIHO  OINEpUPOBATH TMOHSATUAMM, CBSI3aHHBIMU C yrjaMd B
MPOCTPAHCTBE: MEXKIY MPSMBIMH B TPOCTPAHCTBE, MEXIY MPSIMOA U
IJI0CKOCTBIO;

CBOOOJTHO OTMEPUPOBATH MOHATUSMHU, CBSI3aHHBIMU C MHOTOTPAaHHUKAMU;
CBOOOJTHO pacro3HaBaTh OCHOBHBIE BHUJbl MHOTOTPAHHUKOB (MIpU3MA,
nupamMuaa, NpsMOYroJIbHBINA Napauienenunen, Kyo);

KJacCU(UIIMPOBATh ~ MHOTOTPAaHHUKH,  BBIOMpasl  OCHOBaHUSA IS
KJ1accuukanuu;

CBOOOJTHO  OMEpUpPOBATh  MOHATHUSAMH, CBS3aHHBIMHM C  CEUCHUEM
MHOTOTPAHHHUKOB IJIOCKOCTBIO;

BBITIOJTHSATh napajuienbHOE, LEHTPATIbHOE U OpPTOrOHAIBHOE
MPOEKTUPOBAHKUE (PUTYP HA MIOCKOCTh, BBIMOJHATH U300pakeHus Guryp
Ha MJIOCKOCTH;

CTPOUTH CEUEHUSI MHOTOIPAHHHKOB PAa3IUYHBIMU METOJAMU, BBITIOIHSTH
(BBIHOCHBIE) TUIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

BBIYUCIISITh  TUIOMIQAA  TOBEPXHOCTEM  MHOTOTPAHHHUKOB  (MpU3Ma,
nupamMuza), FT€OMETPUUYECKUX TEN ¢ TPUMEHEHuEM (HopMyI;

CBOOOJTHO ONEPUPOBATH MOHITUSIMU: CUMMETPHUS B TIPOCTPAHCTBE, IEHTD,
OCb U IUIOCKOCTh CHUMMETPHH, LEHTP, OCb W IUIOCKOCTh CHUMMETPUU
durypsr;

pemarh 3aJadyd Ha JIOKa3aTelbCTBO MAaTEeMaTHYECKUX OTHOIICHUNW U
HaXO0XXJICHUE TE€OMETPUYECKHX BEIUYUH, MPUMEHSISI W3BECTHBIE METOJbI
P PEIICHUN MAaTeMAaTHYECKUX 3a]1a4 MOBBIIIICHHOTO W BHICOKOTO YPOBHS
CIIOXHOCTH;

NPUMEHSTh TPOCTEHIIME TPOTrpaMMHBIE CPEICTBA U DJICKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUN CTEPEOMETPUUECKUX 3a/1a4;



W3BJIEKaTh, MPEOOPa30BBIBATh W HMHTEPIPETHPOBATH HHPOPMAIIUIO O
MPOCTPAHCTBEHHBIX TEOMETPHUECKUX (QuUrypax, MpEeACTaBICHHYIO Ha
YEpTE)KAX U PUCYHKAX;

NPUMEHSTh TOJIYUYCHHBIE 3HAHHUS HAa IIPAKTHUKE: CpaBHUBATh W
aHaJM3UPOBATh PEANbHBIE CUTyalld, MPUMEHATh U3YUCHHBIE MOHSATUS B
mporecce IMOMCKA  pEeNIeHUST MaTeMaTH4ecKd  CPOpMYIHPOBAHHOMN
poOJIeMbI, MOJAEIUPOBATh pEaJbHBIC CUTyallMd Ha S3BIKE TEOMETPHH,
UCCIIEI0BAaTh MMOCTPOCHHBIE MOJIENIN C UCIIOIb30BAaHUEM T'€OMETPUUECKHUX
NOHATUN U TEopeM, ammapara ajireOpbl, pelarb MPaKTUYECKUE 3aJaud,
CBSI3aHHBIC C HAX0KICHUEM F€OMETPUUYECKUX BEJIMYHNH,;

UMETh TpEACTaBlICHUS] 00 OCHOBHBIX A3Tanax Pa3BUTHUSI TE€OMETPUM Kak
COCTAaBHOM 4acTu (yHIaMEHTA Pa3BUTHUS TEXHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Konrpoubnbie IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pasoBare/ibHbIC
padoTshI padoThI
pecypchl
1 BBenenue B ctepeoMeTputo 8 1
5 B3anMHOe pacnonokeHue npsmsIx B 5
MIPOCTPAHCTBE
3 [TapanienbHOCTb NPSAMBIX U IJIOCKOCTEN B 5
IIPOCTPAHCTBE
4 [lepneHqUKyYISPHOCTD MPSAMBIX U 16 1
IJIOCKOCTEN B IIPOCTPAHCTBE
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 0




INOYPOYHOE IVTAHUPOBAHUME YPOKOB I'EOMETPHUMU 10 KJIACC

n/n

Tema ypoka

KoaudecTBO 9acoB

Jara usyyenus

Bcero KonTposabubie
padoThbI

IIpakTHYeckue
padoTshI

ITo
IUIaHY

ITo
dakry

JJIeKTPOHHbIE
undgpoBbie
oOpa3oBaTe/ibHbIE

pecypchl

[ToHATHS cTEpeOMETpHH: TOUKA,
npsimasi, JI0CKOCTh, IPOCTPAHCTBO.
OcHoBHbIE NpaBUiIa U300paKEHUS
Ha PUCYHKE IJIOCKOCTH,
NapajuIebHbIX IPSIMbIX (OTPE3KOB),
CepeIMHbl OTpe3Ka

05.09

[TonsaTHA: nepecekaromuecs
IIJIOCKOCTH, TEPECEKAIOMIUECS
psiMasl ! MIIOCKOCTh;
MIOJIyIIPOCTPAHCTBO

12.09

MHororpaHHUKH, H300pakeHne
MPOCTEHIINX POCTPAHCTBEHHBIX
¢buryp, HeCyIeCTBYIOIINX
00BEKTOB

AKCHOMBI CTEPEOMETPHUH U NIEPBBIE
cnenctBus u3 HUX. CriocoObI
3aJlaHus IPSIMBIX U IUIOCKOCTEH B
npoctpancTBe. O003HAUEHUS
MPSAMBIX U IJIOCKOCTEN

N300pakeHne ceuyeHuii mupamMuibl,
Ky0a ¥ pU3Mbl, KOTOpPbIE TPOXOIAT
yepe3 ux péopa. M3obpaxenune
MepeceueHUs MOTyICHHBIX

19.09

26.09

03.10




IJI0CKOCTEN. PackpamuBanue
IIOCTPOCHHBIX CEUCHUH Pa3HBIMU
L[BETaMU

Merop ciae10B ATl TOCTPOCHUS
ceueHuil. CBoICTBa nepeceueHuit
MPSIMBIX U IJIOCKOCTEMN

10.10

10

[TocTpoeHue ceyeHnit B mupamu/e,
KyOe 110 TpéM TouKaM Ha pEOpax.
Co3zaHue BIHOCHBIX YEpTEXEH U
3aIlCh IAroB MOCTPOCHUS

KontponbHas padota "AKCHOMBI
crepeomerpun. Ceuenus"

B3auMHoe pacronoxkeHue npsMbIx
B IIPOCTPAHCTBE.
CkpenuBaroniyecs npsiMele.
[Ipu3Haky CKpeIMBarOIINUXCS
npsMbix. [lapaniensHble IpsMbIe B
MIPOCTPAHCTBE

TeopeMa 0 CylIeCTBOBAHUH U
€AVMHCTBEHHOCTH IPSIMOU
NapajulIeJIbHON JaHHOU IIPSIMO,
MIPOXOASAIIEH Yepe3 TOUKY
MIPOCTPAHCTBA U HE JIEXKAIlEH Ha
JTaHHOU npsimoil. Jlemma o
IIEPECEUECHUH NapaJIeIIbHBIX
MPSAMBIX ITIOCKOCTBIO

17.10

24.10

07.11

14.11

11

[TapamrenbHOCTB TPEX NPSIMBIX.
Teopema o TpEX mapayyeaIbHbIX
npsambIX. Teopema o

21.11




CKpCHIMBAOIHNXCA TPAMBIX

12

[TapannensHOE TPOESKTHPOBAHHE.
OcHoOBHBbIE CBOWCTBA
MapajuieIbHOTO MPOSKTUPOBAHUS.
N3o6pakenue pa3HbIX GUryp B
NapaJuIeIbHOMN IPOEKIINH

28.11

13

14

15

16

17

LenTpanbHas npoekuus. Yroiu ¢
COHAIPABJIICHHBIMA CTOPOHAMH.
VYroa Mexay npsMbIMU

[ToHsiTHSA: MapanaeaIbHOCTh MPSIMO
Y IJIOCKOCTH B IPOCTPAHCTBE.
[Ipu3Hak napamieabHOCTH TPSAMOM
u mwiockocTu. CBoicTBa
MapaJUIEIbHOCTH NPSIMOU U
IUIOCKOCTH

[TocTtpoenue ceuenus,
MPOXOASAIIETO Yepe3 JaHHYIO
MPSIMYIO Ha YepTEkKE U
MapaJIEbHOIO IPYTrOM MPSMOi.
Pacuér oTHOLIEHMIT

[TapannensHas npoexuus,
MMPUMEHCHUC IJId TOCTPOCHUA
cedeHuit KyOa u mapasuienenunena.
CaoiicTBa napajuienenunena u
IIPU3MBI

[TapannenbHble MIOCKOCTH.
[Ipu3Haky napayenbHOCTH IBYX
IJIOCKOCTEN

05.12

12.12

19.12

26.12

09.01

18

Teopema 0 mapajIeIbHOCTH U

16.01




€MHCTBEHHOCTH TUIOCKOCTH,
MPOXOJAIIeH yepe3 TOUKy, He
MIPUHAIJICKALTYIO0 TAaHHOM
IJIOCKOCTH U CIEACTBUS U3 HEE

19

CaolicTBa napamienbHbIX
IUIOCKOCTEH: 0 mapasuieIbHOCTU
MPSIMBIX TIEPECEUCHUS MPH
MepeceyeHny JIByX MapajiebHbIX
IJIOCKOCTEH TpeThei

23.01

20

21

22

CaoiicTBa napamienbHbIX
TUTOCKOCTEH: 00 OTpe3Kax
HapauIeIbHBIX MPSIMBIX,
3aKITFOUEHHBIX MEXKITY
napauIeIbHBIMU TJIOCKOCTSIMU; O
NepecedeHu  MPSIMOH C TBYMS
napauIeTbHBIMU IIOCKOCTSIMU

CaoiicTBa Ky0a 1 MPSIMOYTOJIBHOTO
napajuienenunena. Berancinenue
JUTUH OTPE3KOB B KyOe U
MIPSIMOYTOJIBHOM TapajuIeyIeHIIe e

[lepneHMKyIAPHOCTD NPSMOM U
mockocty. [Ipusnak
MIEPIEHIUKYIISIPHOCTHU IIPSMOH U
IIJIOCKOCTH

30.01

03.02

13.02

23

Teopema o CyllleCTBOBAaHUU U
€IMHCTBEHHOCTH MPSIMO1A,
MPOXOJAIIEH Yepe3 TOUKY
MPOCTPAHCTBA U
MEePHIEHIUKYISIPHON K IJIOCKOCTH

20.02




24

[InockoCcTH U NEepIEHIUKYIISIPHBIE
UM IIPSAIMBIE B MHOTOIPaHHUKAX

27.02

25

26

27

[lepnieHiuKynsp U HAKJIOHHAS.
ITocTpoeHue nepneHuKyIIspa us
TOYKH Ha MPSIMYIO

Teopema o TpEX nmepreHANKYIAPAx
(npsimast 1 oOpaTHas)

Yron MECKAY CKPCHIMBAOIIINUMHACA
IIpsAMBbIMHA

05.03

12.03

26.03

28

[Touck nepreHMKyIApHBIX
MPSIMBIX C IIOMOIIBIO
MIEPIEHIUKYISIPHBIX TUIOCKOCTEN

02.04

29

OpToroHanbHOE IPOEKTUPOBAHUE
[Toctpoenue ceuennii kyoa,
MIPU3MBI, TPaBUJIHOIN MUPaAMUJIBI C
ITIOMOIIIBK0 OPTOTOHAJIbHOM
MPOEKIINU

09.04

30

31

32

CuMMeTpHs B IPOCTPAHCTBE
OTHOCHUTEJIBHO IJIOCKOCTH.
[ImockocTn cummeTpuil B
MHOT'OrpaHHUKax

[Tpu3HaK neprneHaAuKyIIpHOCTH
IIPSIMOM U TUIOCKOCTH KaK
CJIEICTBUE CUMMETPHH

IIpaBUIbHBIE MHOTOIPAaHHUKHU.
Pacuér paccTosgHMI OT TOYKH A0
IIJIOCKOCTH

16.04

23.04

30.04

33

CaBur o HenapauieIbHON

07.05




IIPSIMOM, U3MEHEHHE PACCTOSIHUI

34

Kontponbnas padota "B3anmuoe
pacIoyIOKEHUE MPSIMBIX U
IJIOCKOCTEH B mpocTpaHcTBe"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34

14.05




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIA YYEHUKA

MareMatyrka: anredpa v Hadaaa MaTeMaTHYEeCKOTO aHAJIN3a, T€OMETPHSI.
I'eometpus. 10 - 11 kmaccel: 6a30Bslii 1 yriny6. ypoBuu / [JI.C.Atanacs,
B.®.byty308, C.b.Kagomriies u ap.]. - 3-e uza. - M. : [Ipocsemenue, 2019. -
255¢.

METOJINYECKHUE MATEPUAJIBI JIJIS1 YUUTEJISA
- Metonuueckue pekoMeHaanuu k yaeonuky Aranacsa JI.C. 10-11 kmaccor;
- [loypounoe mnanupoBanue k yaueOuuky Atanacsia JI.C. 10-11 kmacchl.

IHU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

1.http://www.informika.ru/;http://www.ed.gov.ru/;http://www.edu.ru/ Munucre
pcTBO oOpazoBanus PO

2.http://www.kokch.kts.ru/cdo/ TectupoBanue online: 5—11 kimaccer
3.ttp://edu.secna.ru/main/ HoBble TeXHOIOTHH B 00pa30BaHUH

4 .http://www.math.ru/- 6ubanoreka, MegraTeKka, OJIMMITHAIEI
5.http://www.bymath.net/ - Bcst anmemeHTapHas MaTeMaTHKa
6.http://www.exponenta.ru/ - obpa3zoBateabHBII MATEMATHYSCKHIA CANT

7.http://math.rusolymp.ru/ - Bcepoccuiickas ouMIua a NMIKOJIbHUKOB
8.http://www.math-on-line.com/ - 3aHnMarenbHass MaTeMaTHKA
9.http://www.shevkin.ru/ - maremaruka. lllkona. bByaymiee.
10.http://www.etudes.ru/ - MaTeMaTUYECKHE DTIOIBI

11. - ege.fipi.ru/;

12. - http://www.matematika-na.ru;

13. - https://uchi.ru/ ;
14. - https://resh.edu.ru/
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