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HOACHUTEJIBHASA 3AIINCKA

Teomertpust sBisIeTCSI OOHUM W3 0a30BBIX KYPCOB Ha YPOBHE CpeIHET0 0o0mmiero oOpa3oBaHMs, TaK Kak oOecreunBacT
BO3MOKXHOCTb U3YUCHHUSA TUCIHUILIIINH eCTeCTBeHHO-Hay‘IHOI\/'I HaMpaBJICHHOCTHU U MPECAMETOB I'YMAHUTAPHOT'O ITUKJIA. HOCKOHBKy
JIOrN4ecKoe MBINIICHUE, (popMHUpyeMoe TIPH U3YHYEHUH 00YYaroIMMUCS TOHITUITHBIX OCHOB F€OMETPUH, IIPH JI0KAa3aTeIbCTBE
TEOPEM M TIOCTPOCHWH IIEMOYKH JIOTHYECKUX YTBEPXKACHWH MPU PEIICHWH T'€OMETPHYCCKHMX 3a/1ad, YMEHHE BBIIBHIATh U
OIIPOBEPraTh THUIIOTE3bI HEMOCPEACTBEHHO HMCHONB3YIOTCS MPU PELICHUH 3a/1a4 €CTECTBEHHO-HAYYHOTO IMKIIA, B YaCTHOCTH
(du3nuecKux 3anad.

Lens ocBoeHus mporpaMmsbl yueOHOTO Kypca «l'eomerpus» Ha yriryOIEHHOM YpOBHE — pa3BUTHE WHIMBHIYaJIbHBIX
CIOCOOHOCTEH OOYyYaromuXcsl MpH HM3YYCHWH TEOMETPHH, KaK COCTaBJSIIOmEH mnpeaMmeTHoW obmactn «MaremaTtnka H
uHpopmaTuka» uepe3 odecrieyeHne BO3MOXKHOCTH MPUOOPETEHHS U HCIIOJIb30BaHUs 0ojiee TITyOOKHX reOMETPUYECKUX 3HAHUM
1 JEHCTBUH, CHEIM(PUUHBIX TEOMETPHH, 1 HEOOXOJUMBIX Ul YCHEIIHOTO NMpO(eCcCHOHAIBHOI0 00pa30BaHus, CBSI3aHHOTO C
HCIIOJIb30BAaHNEM MAaTEMAaTHKH.

[IpropuTeTHBIMH 3aJauaMHi Kypca T€OMETpHUH Ha YIIyOJEHHOM YPOBHE, PaCUIMPSIONINMU W YCHJIMBAIOUINMHU Kypc
0a30BOr0 YPOBHSI, SBJISFOTCS:

pacuMpeHue IpeCTaBIeHUsI O TEOMETPHH KaK YacTH MHUPOBOH KyJbTYyphl M ()OPMHUPOBAHHE OCO3HAHHS B3aUMOCBS3H
TEOMETPHUH C OKPY’KaIOIIIM MHPOM;

(dhopMHUpOBaHHE MPEACTABICHUS O MNPOCTPAHCTBEHHBIX (HUrypax Kak O BaXKHEHUIIMX MATEMaTHUYCCKUX MOJCIISIX,
MTO3BOJISIIOIIMX OINMCHIBATH M M3y4YaTh Pa3HBIE SBICHHS OKPY)XKAIOUIEro MHpa, 3HaHWE IMOHATHWHOTO ammapara o paszeiy
«CtepeomeTpus» yueOHOTO Kypca TeOMEeTpHH;

(I)OpMI/IpOBaHI/Ie YMEHUA BJIaJACTbh OCHOBHBIMH TIIOHATUAMH O HPOCTPAHCTBCHHBIX (bl/lrypax U HNX OCHOBHBIMH
CBOMCTBaMH, 3HaHUE TeopeM, (OPMYJ ¥ YMEHHE UX MPHUMEHSITh, YMEHUs JOKa3bIBaTh TEOPEMBbl M HaXOJHUTh HECTAaH/IapTHHIC
CIIOCOOBI peIIeHHS 3a/1a4;

(opMupoBaHHE YMEHUs Paclo3HaBaTh HA YEPTEXkaxX, MOJCISIX U B PEAIbHOM MHPE MHOTOTPAHHUKH U Tella BPaIleHHUS,
KOHCTPYHPOBATh F'€OMETPUIECKUE MOJICIIH;

(bopMupoBaHHE MOHUMAaHHUS BO3MOKHOCTH aKCHOMAaTH4eCKOTO IIOCTPOCHHUSI MAaTeMaTH4YeCKNX TeopHi, opMupoBaHne
TIOHUMAaHHSI POJI aKCHOMATHKH IIPU TIPOBEICHUHN PacCyXKICHNH;

(bOpMI/IpOBaHI/Ie YMEHUA BJIaACTb METOAAMH O0Ka3aTCJIbCTB U aAJITOPUTMOB PCIICHUA, YMCHUSA HX TIPUMCHATD,
MIPOBOANTH JIOKA3aTENbHBIC PAaCCYXICHHUS B XOJE pEIICHUS CTEepeOMETPUYECKHX 3ajad M 3a4ad C M[PaKTHYECKUM
cozepkaHneM, (opMHpoBaHME MPEACTABICHUS O HEOOXOIUMOCTH IOKAa3aTeNbCTB NPH OOOCHOBAHMH MAaTeMaTHYECKHX
yTBep)KI[CHI/Iﬁ 1 pOJIM aAKCMOMATHUKHU B MIPOBCACHUN JCTYKTUBHBIX paCCyﬁ(HeHHﬁ;

pa3BUTHE U COBEPLICHCTBOBAHUE MHTEIUICKTYAJIbHBIX M TBOPYECKHX CHOCOOHOCTEH O00ydaroluxcs, Mo3HaBaTeIbHOU
aKTHBHOCTH, MCCIIEIOBATEILCKUX YMEHHUH, KPUTHYHOCTH MBIIIIIEHHS, HHTEpeca K H3yUYSHHIO TEOMETPHH;

¢dopMupoBanue (PyHKIMOHATBHOM TI'pPAaMOTHOCTH, PEIEBAaHTHONW TEOMETPHU: YMCHHUS pAclO3HABaTh IPOSIBICHUS
TeOMETPUYECKUX TOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B PEaJbHBIX JKU3HEHHBIX CHUTYallUsIX M IPU HU3YUYEHHH APYTHX
y4eOHBIX TPEIMETOB, TPOSBICHHS 3aBUCHMOCTEH M 3aKOHOMEPHOCTEH, MOJICTIMPOBAHMS PEaIbHBIX CUTYaluii, NCCIEA0BaHUS
MIOCTPOEHHBIX MOJIENICH, HHTEPIPETAIINHU TTOTYICHHBIX PE3yIbTaTOB.

OCHOBHBIMH COZIE€pKaTEIbHBIMU JHHUAMHU yueOHoro kypca «l'eomerpusi» B 10-11 ximaccax sBistorcs: «IIpsaMeie u
IUIOCKOCTH B TIPOCTPAHCTBE», «MHororpaHHukn», «Tenma BpamieHus», «BeKTOpbl W KOOpAMHATHI B IPOCTPAHCTBEY,
«/IBIXKEHUS B IPOCTPAHCTBEY.

Cdopmymuporannoe Bo @PI'OC COO TpeboBaHHE «yMETh OIEPUPOBAThH MOHATHIMNY, PEICBAHTHBIMUA T€OMETPHH Ha
yriryOnéHHoM ypoBHe oOyueHus B 10-11 kiaccax, OTHOCHTCS KO BCEM COZAEp)KAaTeJbHBIM JIMHUSAM Y4eOHOro Kypca, a
(hopMHpPOBaHHUE JIOTHUECKUX YMEHHUI paclpenersieTcsi He TOJIBKO 110 COZAEp KaTeNbHBIM JIMHUAM, HO W II0 ToJaM OOydYeHHS.
Conepxanne 00pa3oBaHUS, COOTBETCTBYIOIIEE MPEAMETHBIM pe3ynbTaraM ocBoeHUst DenepanbHON pabouel mporpaMmsl,
pacnpenenéHHbIM 10 TofaM O0ydYeHHs, CTPYKTYPUPOBAHO TaKUM 00pa3oM, 4TOOBI KO BCEM OCHOBHBIM, MPHUHIIMITHAILHBIM
BOIpOcaM oOOydaromuecs OOpamaanch HEOJHOKPATHO. JTO II03BOJSIET OpPraHU30BaTh OBJAJCHHE T'€OMETPUYECKHMH
MIOHATHSAMH M HaBBIKAMH MOCJIEAOBATENHHO U TTOCTYIIATENbHO, C COOMIOCHNEM ITPUHIINIIA TPEEMCTBEHHOCTH, & HOBBIE 3HAHUS
BKJIFOYATh B OOIIYIO CHCTEMY I€OMETPUYECKHX IMPEICTaBICHUH 00y4arouuxcs, pacuupss U yriyousis e€, o0pasys mpoyHbIe
MHO>KECTBEHHBIE CBSI3H.

[epexon k n3y4eHNIO TEOMETPUH Ha YTITyOIEHHOM ypOBHE MTO3BOJISIET:

co3math ycioBus i muddepeHnmanuy o0y4eHHs, NOCTPOCHHMS HHIMBUIYAJIbHBIX OOpa30BaTENbHBIX HPOIPaMM,
obecreuuTh yriyonéHHOe U3yYeHHe TeOMETPHHU KaK COCTABIIONEH yaeOHoro npenamera «MaTeMaTHKa;

MOJTOTOBUTh OOYyYaloOmMXCs K TNPOAOJDKEHHIO H3Y4YCHHs MaTeMaTHKH ¢ y4€ToM BblOOpa Oyxmymield mpodeccuw,
obecrieunBast MPEEeMCTBEHHOCTh MEKAY OOIINM 1 IPO(eCCHOHANEHBIM 00pa30BaHIEM.

Ha u3yuenue yueOHoro xypca «I'eomeTpusi» Ha yriyOnéHHoM ypoBHe otBoautcst 204 vaca: B 10 kiacce — 102 yaca (3
yaca B HeJielmo), B 11 kimacce — 102 vaca (3 yaca B HeJelmo).



COJAEPKXAHUE OBYYEHUA
11 KJIACC

Tena BpaueHus

[onsTHsA: UMIMHIpUYECKas MOBEPXHOCTb, KOHHYECKAas IOBEPXHOCTh, c(epHuecKas IOBEPXHOCTb, 0Opasyromue
noBepxHocTeil. Tema BpameHns: HWIMHIP, KOHYC, yCEUEHHBIH KOHyC, cdepa, map. B3ammHoe pacnonoxenue chepbl u
IUIOCKOCTH, KacaTelbHasl TIOCKOCTh K cepe. 300paskeHne Ten BpamieHus] Ha IUIOCKOCTH. Pa3BépTka muiaMHApa W KOHyca.
Cummertpust cdepsl 1 mapa.

O06bEM. OcHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 06 00bEME NMPSAMOYTOIBHOTO Mapaieseuneaa U CIeACTBUS U3
He€. O0BEM MpsAMON 1 HAKIIOHHOH MPU3MBI, HWIHHAPA, MHPaMUAAB! 1 KoHyca. OO0BEM mapa 1 MapoBOTO CErMeHTa.

KOM6I/IHaHI/II/I TCJI Bpall€HUusA U MHOTI'OTPAHHHUKOB. HpmMa, BIIMCaHHAasA B HWIMHAP, OMHWCAaHHAsA OKOJIO HIWJIMHAPA.
[epeceuenue coepsl n mapa c miockocTeio. Kacanue mapa n cdepsl mwiockocTbio. [ToHsTHE MHOTrOrpaHHUKA, ONMCAHHOTO
0KoJ10 cepsl, chepsl, BIUCAHHOIN B MHOTOI'PaHHUK I TEJIO BPAILCHHUS.

[Inomane MOBEPXHOCTH IMIMHIAPA, KOHYyca, Iuiomanb cdepsl n e€ yacreil. [lomobue B mpoctpancTtBe. OTHOUICHHE
00BEMOB, TUIOIIaAeH MOBEepXHOCTEeH MoJ0OHKIX Guryp. [IpeodpaszoBanue moaodus, romoreTHs. Pemenune 3a1a4 Ha IIOCKOCTH
C HUCIIOJIb30BAHNEM CTEPEOMETPUIECKUX METOIOB.

ITocTpoeHne ceyeHnit MHOTOTPaHHUKOB M TEJl BPAILICHUS: CEYEHHS [ITMHpPA (apauIeIbHO U MIEPHIEHANKYIISIPHO OCH),
ceueHHs KoHyca (TMapaJuleibHble OCHOBAHHUIO U MPOXOIINE Yepe3 BEPIINHY), CeUCHHS Iapa, METO bl TOCTPOSHHS CeUCHUMN:
METOJ] CIEJI0B, METO/ BHYTPEHHET 0 IPOEKTUPOBAHMS, METO IIEPEHOCA CEKYILEeH MIOCKOCTH.

BekTopbl M KOOPAMHATHI B NPOCTPAHCTBE

Bextoper B mpoctpanctBe. Omnepanuu Haj BEKTOpaMu. BekTopHOoe yMHOXXEHHE BEKTOpOB. CBOMCTBa BEKTOPHOIO
yMmHOXeHus. [IpsiMoyronbHas cucteMa KoopAMHAT B rpoctpaHcTBe. KoopauHaTel BekTtopa. Pasnoxkenue BekTopa 1o 0asucy.
KoopanHaTHO-BEKTOPHBIN METO/ IIPH PELIEHNH T€OMETPHUYECKIX 3a/1ad.

JIBH:KeHHsI B IPOCTPAHCTBe

Jpmwxenust npocrpancrBa. OroOpaxeHus. [IBwxeHuss u paBeHCTBO ¢uryp. OOmue cBoicTBa IBMKeHUI. Buis
JBIDKEHUM: TapajuleNbHBIM MEpeHOC, ILEeHTpaldbHas CUMMETPHSA, 3€pKallbHas CHMMETPHs, MOBOPOT BOKPYT MPSIMOH.
[IpeobpazoBanus mogobus. [lpsmas u cdepa Ditnepa.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS YYEBHOI'O KYPCA «'EOMETPHUSA»
(YIJIYBJIEHHBI YPOBEHB) HA YPOBHE CPEJHEIO OBIIEIO OBPA3OBAHMSI

JIMYHOCTHBIE PE3YJIBTATBI

1) rpasxkaanckoe BocIMTaHMe:

c(OPMHUPOBAHHOCTh TPAXKIAHCKOW MO3UIMK OOY4YaloIIerocs Kak aKTHBHOTO M OTBETCTBEHHOI'O WiIE€Ha POCCHHCKOTO
o0IecTBa, MPEACTaBICHHE O MaTEeMATHYECKHX OCHOBAX (DYHKIMOHUPOBAHWS PA3IMYHBIX CTPYKTYp, SBICHHH, MPOLETYp
IpakAaHCKOro oOIecTBa (BBIOOPBI, OMPOCHI M JIPYyroe), YMEHHE B3aUMOJEHCTBOBAaTb C COLMAIbHBIMH HHCTHUTYTaMH B
COOTBETCTBHH C UX (DYHKIHMSIMH U Ha3HAUCHUEM;

2) naTpuOTHYECKOe BOCIIMTAHME:

c(OPMHPOBAHHOCTh POCCHICKOHN Tpa)kTaHCKONH MISCHTHUYHOCTH, YBaKEHHS K IPOIUIOMY M HACTOAIIEMY POCCHICKOM
MaTEMaTUKHU, LIEHHOCTHOE OTHOLICHHE K JOCTHKEHUSIM POCCHUMCKMX MATEMAaTUKOB M POCCUICKOM MaTEMaTUYECKOMN IIKOJIBI,
HCIIOJIb30BAaHME ATUX JIOCTIKEHUH B APYTHX HayKaX, TEXHOJIOTHUX, chepax SKOHOMHUKH;

3) 1yX0BHO-HPABCTBEHHOE BOCIIUTAHHUE:

OCO3HaHHE JIyXOBHBIX IIEHHOCTEH POCCHICKOr0 Hapona, c(OPMHUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, ITHYECKOTO
MOBEJICHMS], CBSI3aHHOT'O C MPAKTUYECKUM NPUMEHEHHEM JOCTUKEHUN HAyKU U AEATEIbHOCThIO YYEHOTO, OCO3HAHHUE JINYHOTO
BKJIaJIa B IOCTPOCHNE YCTOWIHNBOTO Oy IyIIero;

4) acTeTHYecKoe BOCIIUTaHHE:

JCTETHMYECKOE OTHOIIEHWE K MHpPY, BKIIOYash SCTETHKY MaTeMaTHYeCKHX 3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad,
PpeLIeHN, PacCy X A€HUM, BOCIPUUMYHBOCTh K MAaTEMAaTHUECKUM aCHEKTaM Pa3JIMYHbIX BHIOB HCKYCCTBA;

5) pusnueckoe BocnuTanue:

c(OPMHUPOBAHHOCTh YMEHHS NPHMEHATh MaTeMaTHUeCKHe 3HaHHMs B MHTepecax 3/I0poBOro M OesomacHoro obpasa
JKM3HHU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3JI0POBBIO (3710pOBOE NMUTAaHUE, COATAHCHPOBAHHBIN PEXKUM 3aHATHH M OTIBIXA,
peryisipHas (u3MUEcKas AKTHBHOCTH), (M3MUYECKOE COBEPLICHCTBOBAHWE IIPH 3aHATHUSAX CHOPTHUBHO-0310POBUTEIHHON
JeSITETHbHOCTHIO;

6) TpyaoBOE BocINTaHUE:

TOTOBHOCTh K TPYAY, OCO3HAaHHE LEHHOCTH TPYIONIOOMS, MHTEpeC K Ppa3IWYHBIM cdepaM IpodecCHOHATbHON
JeATCIBHOCTH, CBA3aHHBIM C MaTEMaTUKOW M e€ NPHUIOKEHHSIMH, YMEHHE COBEpIIaTh OCO3HAHHbBIM BbIOOp Oymymieit
npotbeccym U pCain30BbIBATH CO6CTBGHHI)IG JKU3HCHHBIC IIJIaHBI, TOTOBHOCTb H CHOCO6HOCTL K MareéMaTH4C€CKOMY
00pa3oBaHMI0O W €aMOOOpPA30BAaHMIO Ha IPOTSHKEHHUM BCEH JKM3HU, TOTOBHOCTh K AaKTUBHOMY YYacTHIO B pEIICHUH
MIPAKTUYECKHX 3a/1a4 MATEMaTHYECKOW HAIPaBIEHHOCTH;

7) 3Ko0JIOTHYecKOe BOCTIMTAHHE:



c(OPMHUPOBAHHOCTh JKOJOTHYCCKOW KYJIBTYPHl, TMOHUMAHUE BIHSHUS COIUATBLHO-3KOHOMUYECKHX IIPOIIECCOB Ha
COCTOSIHHE TIPUPOTHON M COIMANBHON CpeAbl, 0OCO3HAHHE TTTOOABHOTO XapaKTepa SKOJIOTHIECKUX MPOOJIEM, OpHEHTANns Ha
HpI/IMeHeHI/Ie MATEMATHUYCCKUX 3HaHI/II71 JJIs1 pemem/m 3a1a4 B O6_]'I8.CTI/I 0pr>1<a}omeﬁ cpem,l, HHaHI/IpOBaHHe HOCTyHKOB nu
OIICHKH MX BO3MOKHBIX MOCIEACTBHI JJIsl OKPY>KAIOIIEH cpebl;

8) HeHHOCTH HAYYHOI'0 IO3HAHMSA:

c(OPMHPOBAHHOCTE MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHOH
NPaKTHKH, TOHUMaHHE MaTeMaTHYeCKOW HAayKH Kak c(epbl YeJIOBeUeCKOil AesSTeIbHOCTH, 3TAloB €€ Pa3BUTHS M 3HAYMMOCTH
JUTSl pa3BUTHS UUBUIM3ALUH, OBJIAJCHHUE SI3bIKOM MAaTEeMAaTUKH U MaTEeMaTUYECKOM KyJIbTypol Kak CpeICTBOM IO3HAHUS MHUpa,
TOTOBHOCTH OCYIIIECTBIISAITH MMPOSKTHYIO U HCCIENOBATEIBECKYIO NIESITEIFHOCTh HHANBUAYAIBHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

Ilo3naBaTenbHBbIC yHHBEPCATbHBbIC y4eOHbIE AeiiCTBHS

Ba3zoBble Joruyeckue AeiicTBUs:

BBIABJIATE U XapaKTCPU30BaATh CYHICCTBCHHBIC NMPU3HAKHM MAaTEMATHYCCKUX O6'I>€KTOB, HOHHTI/IFI, OTHOIICHHUI MCXIY
MIOHATHSAMH, (OPMYJIMPOBATH ONpPEeNICHUs MOHSITHH, YCTaHABIUBATh CYLIECTBEHHBIN NPU3HAK KiIacCH(UKAINU, OCHOBAHUS
JUIst 0000IIEHNS ¥ CPAaBHEHUSI, KPUTEPHH TIPOBOIMMOTO aHAIN3a,;

BOCIIPUHUMATh, (JOPMYJIUPOBATh M NPEOOPa30BBIBATE CYXKICHUSA: YTBEPAUTEIbHBIE U OTPULATENBHBIE, €AMHHYHBIC,
YacTHbIE U 00IINe, YCIOBHEIE;

BBIABIIAITE MaTeMaTHYeCKHE 3aKOHOMEPHOCTH, B3aMMOCBS3M W IIPOTHBOpeuHs B (aKkTax, MaHHBIX, HAOIMIONCHUSIX U
YTBEPXKICHHSAX, IPeUIaraTb KPUTECPUH AJIs BEIABICHUS 3aKOHOMEPHOCTEH M ITPOTUBOPEUHH;

JACIaTb BbIBOJIbI C  HWCIIOJB30BAHHMEM 3aKOHOB JIOTUKH, JACAYKTUBHBIX W HWHAYKTHBHBIX yMOS&KJ'IIO'—IGHHﬁ,
YMO3aKIIIOYEHUH 110 aHAJIOTUY;

MIPOBOANTH CAMOCTOSITENIFHO JIOKa3aTeNbCTBA MAaTEeMaTHYECKUX YTBEPXKIACHHMH (IpsAMBIE W OT TPOTHBHOIO),
BBICTPaNBaTh apTyMEHTAIHIO, IPUBOIUTH IPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY)K/ICHHUS U BHIBOJIBL;

BBIOMpaTh croco0 pemieHus y4eOHOW 3ajaun (CpaBHMBATh HECKOJIBKO BAapHaHTOB pELICHUs, BbIOMpaTh Haumbojee
TTOXO/SIIINH C yYETOM CaMOCTOSTENIHHO BBIJICICHHBIX KPHTEPHUEB).

Ba3oBble ncciienoBareabcKue JeiicTBHA:

UCIIONIb30BaTh BOIPOCH! KaK HCCIIEIOBATEIbCKUH WHCTPYMEHT IO3HaHUs, (OPMYJIHPOBATh BOMPOCHL, (pUKCHUpYIOLINE
MIPOTHBOpEYHE, NPOOIJIEMy, YCTaHABIMBATh UCKOMOE M JaHHOE, (JOpMHPOBATh THIIOTE3y, apTyMEHTHPOBATh CBOIO IO3HIIMIO,
MHEHHUE;

NPOBOJIUTh CAMOCTOSTENIFHO CIUIAHUPOBAHHBIH OJKCIIEPUMEHT, HCCIENOBaHHE [0 YCTaHOBIEHUIO OCOOCHHOCTEH
MaTeMaTH4ecKoro 0OBEKTa, SBJICHUS, TIPOIECcCa, BBISBICHHUIO 3aBUCHMOCTEN MEX/y OOBEKTaMH, SIBICHUSIMH, IIPOLIECCAMH;

CaMOCTOATENBHO (OpMyYIHpPOBaTh 0OOOIIEHNS U BBIBOJBI 10 pe3yIbTaTaM IIPOBEAEHHOTO HAOMIOCHUS, NCCIIEJOBAHNS,
OLICHUBAaTh JOCTOBEPHOCTH MOJIYUEHHBIX PE3YyIbTaTOB, BEIBOJIOB 1 000OICHNUH;

MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIECCa, a TAKKe BBLABUraTh NPEANOJONKEHHS O €ro pa3BUTHM B HOBBIX
YCIIOBUSIX.

Padora c uHpopmanueii:

BBISIBIIATH ICUIIMTHI HHPOPMAIINH, JTAHHBIX, HCOOXOAUMBIX JUISI OTBETA HA BOMIPOC M IS PEIICHUS 3a/1a4H;

BEIOMpaTh MH(YOPMALIMIO U3 HCTOYHUKOB PA3IMYHBIX THUIIOB, aHAJIM3UPOBATh, CHCTEMATU3UPOBATh U MHTEPIIPETHPOBATh
MH()OPMANHNIO Pa3INIHBIX BUIOB U (JOPM IpeacTaBICHNS;

CTPYKTYPHUPOBaTh HH(OPMAIIHIO, TIPEACTABIATH ¢€ B Pa3IUUHBIX (opMax, WILTFOCTPUPOBATEH TpahUIeCKH;

OLICHMBATh HaJIE&KHOCTh MH(OPMAIMH 110 CAMOCTOSITEIEHO CHOPMYITNPOBAHHBIM KPUTEPHUSIM.

KoMMyHuUKaTHBHbBIE YHUBepcaIbHbIe y4eOHbIe 1eiiCTBUS

O0meHnue:

BOCIIPUHUMATh M (POPMYJIMPOBATh CYXJICHHS B COOTBETCTBUH C YCJIOBHSMHM M LEISAMH OOIIEHUS, SICHO, TOYHO,
IPaMOTHO BBIpa)KaTh CBOIO TOYKY 3pPEHHS B YCTHBIX W NHCBMEHHBIX TEKCTaX, JaBaTh MOSCHEHHS 10 XOAY PEIICHHMS 33/1a4H,
KOMMEHTHPOBATH MOIYICHHBIH PE3yIbTaT;

B Xole O0OCyXJeHHs 3aJaBaTh BOINPOCHI II0 CYIIECTBY OOCY)XIaeMOM TeMbl, MpOOJEeMBbl, pelaeMol 3ajauu,
BBICKA3bIBAaTh UJIEU, HALICJICHHBbIC HA IOUCK PELIEHHs, COMOCTABIATh CBOM CYXKICHHSA C CYKICHUSMH APYIMX y4YacTHUKOB
Janora, OOHapyXWBaTh pa3IMdMEe M CXOJACTBO MO3WIMH, B KOPPEKTHOH ¢(opMe (OpMyTHUpOBaTh Pa3HOTIACHS, CBOU
BO3PAXKCHHUS;

MIPEACTAaBIATh PE3yJbTAaThl PEIICHUsS 3a]adl, IKCIIEPUMEHTa, HCCIIEJAOBaHUs, NPOEKTa, CaMOCTOSTEILHO BHIOMpATh
(opmMaT BEICTYIUICHHS C yYETOM 33/1a4 IPE3CHTAINN 1 OCOOCHHOCTEH ay TUTOPHH.

PerynsiTuBHbIe YHMBepcaldbHbIe yUeOHbIe 1elcTBUA
Camoopranuzauus:
COCTaBJIATh IUIAH, AITOPUTM pEIIeHUs 3a/aud, BBIOMPATh CIOCO0 pemIeHHs ¢ y4ETOM MMEIOLIMXCS PECypcoB U
COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh ¥ KOPPEKTHPOBATh BAPHAHTHI PEHICHUH ¢ y4E€TOM HOBOW MH(DOPMAITHH.



CaMOKOHTPO.Ib, IMOLMOHAJILHBII HHTEJJIEKT:

BIIAJICTh HABBIKAMH II03HABATEIBHOW pe(IeKCHH KaKk OCO3HAHHS COBEPINIACMBIX JEHCTBUH W MBICIUTEIHHBIX
MPOIECCOB, MX PE3yJIbTATOB, BJIaACTh CIIOCOOAMH CAMOIPOBEPKH, CAMOKOHTPOJIS Mpollecca W pe3yjbTaTa peIICHUS
MaTeMaTHYECKOH 3a1auu;

MPEeIBUACTh TPYAHOCTH, KOTOPBIE MOTYT BOHUKHYTH IPHU PEUICHUU 33/1a4H, BHOCHTH KOPPEKTUBHI B JCSATEIHHOCTh HA
OCHOBE HOBBIX OOCTOSITENIECTB, JAHHBIX, HAlIEHHBIX OIINOOK, BBISIBICHHBIX TPYAHOCTEH;

OLICHUBATL COOTBCTCTBUE pE3YyJibTaTa LECIU U YCJIOBUIAM, O6'I)$ICH)ITIJ IMPUYUHBI AOCTUXKCHUA WM HCIAOCTUIKCHUA
Pe3yIBTaTOB NEATCILHOCTH, HAXOIUTh OIIUOKY, TaBaTh OIICHKY MPHOOPETEHHOMY OIBITY.

CoBMecTHasl 1eATEJIbHOCTD:

IMOHUMATh W HMCIOJIB30BATh NMPEUMYIIIECTBA KOMaH}IHOﬁ n I/IH)II/IBI/II[yaJ'[I)HOI\/’I pa6OTBI Ipu pCIICHUU y‘ICGHBIX 3aaa4,
MPUHUMATH IIeJh COBMECTHOM JEATCIIFHOCTH, TUIAHUPOBATh OPTaHU3AI[MI0 COBMECTHOHN PabOTHI, paclpenesaTh BUABI PadoT,
JIOTOBAapHUBATHCS, 00CYKAATH MPOIIECC U Pe3yNbTaT paboThl, 0000IIaTh MHCHUS HECKOIBKUX JTFOJICH;

y4acTBOBATh B IPYMIIOBBIX JopMax paboThl (00CYKIeHUsI, 0OMEH MHEHHIA, «MO3TOBbIE IITYPMbD» U UHBIE), BBITIOJIHSIThH
CBOIO YacCTh pa0OTHl U KOOPJAUHUPOBATH CBOM JCHUCTBUS C APYTHMMHU WICHAMH KOMAH/IbI, OICHUBATh KAYECTBO CBOCTO BKIIA/a B
OOIIHI TPOIYKT MO KPUTEPHSIM, CPOPMYINPOBAHHBIM YIaCTHHKAMU B3aUMOJICHCTBUS.

INPEAMETHBIE PE3YJIBTATBI

K konmy 11 kiacca o0yyvaromuiics HayquTcs:

® CcBOOOIHO OIEPUPOBATH IIOHATHSIMH, CBS3aHHBIMH C IWJIMHAPHYECKOH, KOHHWYEeCKOH U cdepuiaeckont
TTOBEPXHOCTSAMH, OOBSICHITH CTIOCOOBI TIOTY4EHUS;

®  OIepHpOBaTh NOHITHSIMH, CBSI3aHHBIMU C TEJIAMH BPALCHUS: IUITUHIPOM, KOHYCOM, cepoil u mapom;

®  pacro3HaBaTh Teja BpalleHus (LWIMHIP, KOHYC, cepa U map) 1 00bSACHITH CIIOCOOBI ITOJTyYESHUS Tell BpallleHNUS;

*  raccn(pUIMUpPOBATh B3aNMHOE PACHONOKEHNE c(hephl U INIOCKOCTH;

L4 BBIYUCIIATH BCJIIMYHWHBI JJICMCHTOB MHOI'OT'PAHHHUKOB MW TCJI BpalllCHUS, 00BEMBI U Iomanu HOBerHOCTeﬁ
MHOTOTPaHHUKOB U TEJl BPAIlEHHs, FEOMETPUUECKHX TeJl C TPUMEHEHHEM (HopMyIT;

® CcBOOOJHO ONEPUPOBATH IOHATUSAMHM, CBSI3aHHBIMH C KOMOWHAIMSMM TeJI BpAlIEHUs W MHOTOIPaHHHUKOB!
MHOTOTPaHHUK, BIIMCAHHBIN B cepy M OMUCAHHBINA OKOJO cepsl, cepa, BMUCAHHAST B MHOTOTPAaHHUK HIIH TEJIO
BpAIlICHHS;

®  BBIYNCIATH COOTHOIICHHS MEXy TUIOIIAJSIMU TIOBEPXHOCTEH N 00bEMaMK MOJOOHBIX TeT;

*  p300pakaTh M3ydaemble (UTYpHI, BHIIOMHATE (BHIHOCHBIE) IUIOCKHE YEPTEXXH M3 PHCYHKOB MPOCTHIX OOBEMHBIX
¢buryp: Bua cBepxy, COOKY, CHU3Y, CTPOUTH CCUCHHSI TEJI BPAIICHHUS;

®  U3BICKaTh, WHTEPIPETHPOBATb M TPeoOpa3oBBIBATH HMH(MOPMAIMIO O IIPOCTPAHCTBEHHBIX TI'E€OMETPUUECKUX
¢urypax, npeCTaBICHHYIO Ha YepTeKax U PUCYHKaX;

®  cBOOOJHO OIEPUPOBATH MOHITHUEM BEKTOP B IIPOCTPAHCTBE;

®  BLINOJHATH ONIEPAIH Ha/l BEKTOPaMH;

®  33/1aBaTh IIOCKOCTh yPaBHEHHEM B JAEKapTOBOH CHCTEME KOOPIMHAT;

® pemarh TEOMETPHYECKHE 3aJadll Ha BBIYHCICHHE YIJIOB MEXAY MPSIMBIMH M IIJIOCKOCTSMH, BBIYHCIICHHE
paCCTOﬂHI/Iﬁ OT TOYKHU 10 IUNIOCKOCTH, B LI€JIOM, HAa IPUMCHCHUE BEKTOPHO-KOOPJIUHATHOT'O METOAA IMPHU PCIICHUU,

®  cBOOOJHO OIIEPHPOBATh MOHITUSIMH, CBS3aHHBIMU C JIBWKEHHEM B IIPOCTPAHCTBE, 3HATh CBOIMCTBA JIBIKCHUII;

®  BBHIIOJHATH HM300paXKEHHsI MHOTOTPAHHUKOB M TEN BpALICHHUS TPH IapajyieIbHOM IEPEeHOCE, LEHTPaITbHON
CUMMETPHH, 3epKaJIbHON CHMMETPHH, TIPH IIOBOPOTE BOKPYT MPSIMOH, ITpeoOpa3oBaHus Moao0us;

®  CTPOWTH CEYEHHUS] MHOTOIPAaHHUKOB U TEJ BPAILLCHUS: CEUEeHUsI HMIMHIpa (MapayiebHO U NEPHeHANKYIISIPHO OCH),
cedeHns KoHyca (TapaneabHble OCHOBAHUIO M IIPOXO/SIINE Yepe3 BEPIINHY), CEUCHNUS [Iapa;

®  JCHOJNB30BaTh METOJBI ITIOCTPOCHUSI CEUYEHWH: METOJ| CJIEJO0B, METOJA BHYTPEHHErO IPOEKTUPOBAHUS, METOJ
HepeHoca CeKyleil MI0CKoCTy;

®  I0Ka3bIBaTh TCOMETPUYECKUE YTBEPKICHUS;

®  TIPUMEHITh TI'€OMETPUYECKHE (PAKTBl U1 PEUICHUs] CTEPEOMETPHUYECKHX 3a/ad, MPEAINOIAralolnX HECKOIBKO
IIaroB PeUICHUs], €CIH YCIOBHS IPUMEHEHUS 3a/1aHbl B SIBHOW M HESIBHOW (hopMe;

®  pemarh 33/1a4M Ha JI0KA3aTEIHCTBO MaTEMATHUECKUX OTHOIICHUH M HAXO0XKICHNE T€OMETPUICCKUX BEINYNH;

® T[IPpUMEHATh NPOrPaMMHBIE CPEIACTBA M JJIEKTPOHHO-KOMMYHMKAI[HOHHBIE  CHCTEMBI IIPU  DPEIICHHH
CTEPEOMETPHUECKHX 33134,

®  [IpUMEHSTH MOJyYCHHbIE 3HAHMS Ha NPAKTHUKE: CPABHUBAThH, aHAJIM3MPOBATh M OLIEHMBATh PEAIbHbIC CUTYallUH,
MIPUMEHATh M3YyYEHHBIE IIOHATHS, TEOPEMbl, CBOWCTBA B TMPOIECCE TIIOMCKA pEIICHHS MaTeMaTHYeCKH
chOpMyIMPOBAaHHONW TPOOIEMBI, MOJCIHPOBATh pEANbHBIE CHTYallUd Ha S3bIKE T'€OMETPHM, HCCIEI0BATh
MOCTPOSHHBIE MOJIEJM C HCIIOJb30BaHHEM TI'€OMETPHYECKUX IOHATHH W TeopeM, ammapara ainreOpbl, periaTh
MIPaKTHYECKHE 3a/1auH, CBSI3aHHBIE C HAXO)KIEHNUEM T€OMETPHIECKUX BEJTHYHH;

®  JMeTh NMPEJCTABICHHUS 00 OCHOBHBIX 3Talax Pa3BUTHA ICOMETPHM KaK COCTAaBHOM 4YacTH (yHZAMEHTa Pa3BUTHSA
TEXHOJIOTUil.



TEMATHUYECKOE IINTAHUPOBAHUE
11 KITACC

Ne
n/n

HaumenoBanue
pa3esioB U TeM
MPOrpaMMbl

KoanuyecTBO 4acoB

Bcero

KoHTpoJbHbIe
padoThI

IIpakTHyeckue
padoThbI

DJIEeKTPOHHbIE
(uugposbIe)
oOpa3oBaTe/ibHbIE

pecypchl

AHanmuTryeckas
TEOMETPHUS

15

IToBTOpEHue,
o0o0mieHue u
CUCTEMAaTHU3aLHs
3HaHUHN

15

OO6BEM MHOrOrpaHHUKA

17

Tena Bpaienus

24

Inomaaun
MTOBEPXHOCTHU U
00BEMBI KPYTJIBIX TEJ

JIBHOKEHUS

[ToBTOpEHNME,
0000111IecHHE U
cHCTeMaTH3aIs
3HAHUM

17

OBILEE KOJIMYECTBO
YACOB I10 [TIPOTPAMME

102




INOYPOYHOE IINTAHUPOBAHUE

11 KJIACC
KosuyecTBo yacoB JIeKTpOHHbBIE
Ne Hara uudposbie
Tema ypoka KonTtpoJbhbie IpakTnyeckue
n/n Bcero H3y4eHHs o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
| IToBTopenue Temsl "KoopauHaTsl BEKTOpa Ha TUIOCKOCTH U B 1
npoctpancTse” 02.09.2025
2 H IVC n 1
oBTopeHne TeMbl ""CKasipHOE TPOU3BEACHUE BEKTOPOB 04.09.2025
IToBTOpeHue Tembl "BolunciieHue yriia Mexay BEKTOpaMu B
3 1
npoctpaHcTse" 05.09.2025
4 IToBTOpenue Tems! "YpaBHEHHE TIPSIMON, TPOXOAINEH uepes ABe 1
TOUKH" 09.09.2025
YpaBHEHHE TUIOCKOCTH, HOPMaJlb, ypaBHEHHE IJIOCKOCTH B
5 1
oTpe3Kax 11.09.2025
6 YpaBHEHHE IUIOCKOCTH, HOPMaJlb, ypaBHEHHE INIOCKOCTH B 1
oTpe3Kax 12.09.2025
7 B 1
EKTOPHOE ITPOU3BEICHNE 16.09.2025
i i 1
8 JIuneiinble HEpaBEHCTBA, JINHEHHOE IPOrpaMMUPOBAaHKE 18.09.2025
Jluneit i 1
9 MHElHbIe HEPaBEHCTBA, JIMHEHHOE POrpaMMHUPOBaHKE 19.09.2025
AHanUTHYECKHE METOIBI pacuéra yriia MeX.Iy NPsIMBIMU B
10 1
MHOT'OI'paHHHMKaxX 23.09.2025
1 AHanUTHYECKHE METOBI pacdéTa yriia MEeXIy MIOCKOCTSIMH B |
MHOTOTpaHHHKaX 25.09.2025
12 ) 1
OpMyJIa pacCTOSIHHS OT TOYKH A0 IUIOCKOCTH B KOOPIMHATAX 26.09.2025
13 Haxosxnenne paccTosHUM OT TOYKHU A0 TUIOCKOCTH B KyOe 1 02.10.2025
HaxoxnaeHue paccTosHHM OT TOUKH A0 MIOCKOCTH B IIPaBUILHOM
14 1
UpaMuUsIe 03.10.2025




15 KonTpomnbsHast pabota "AHamuTraeckas reoMmeTpus” 07.10.2025
16 CedeHns1 MHOTOTPAaHHUKOB: CTaHIAPTHBIE MHOTOT PAHHUKA 09.10.2025
17 CedeHnss MHOTOTPaHHUKOB: METO/ CIICIOB 10.10.2025
18 CeueHus MHOTOTPAHHUKOB: CTaHIAAPTHBIC TIIOCKOCTH, ITepeCcCeUeHUst

MPSMBIX | IJIOCKOCTEH 14.10.2025
19 [TapanrensHbIe TPAMBIE U ITIOCKOCTH: TTapaJIeIbHBIE CEYCHUS 16.10.2025
20 [TapannenbHble MPsSMBIE U TIOCKOCTH: pacY€T OTHOIICHUIA 17.10.2025
21 [TapanienbHbie MPsIMbIE U TNIOCKOCTH: YTIIbI MEXKAY

CKpELLMBAIOUUMUCS NPSAMbIMU 21.10.2025

[eprieHauKyIApHBIC IPSMBIC U TUIOCKOCTH: CTAHIAPTHBIC ITaphI
22 TEePIECHANKYIIIPHBIX TNIOCKOCTEH U MPSAMBIX, CAMMETPUU 73.10.2005

MHOT'OI'PaHHHKOB
” [leprienAuKyIApHBIE IPSIMBIE U TUIOCKOCTH: TEOPEMa O TPEX

TIePIICHANKYIIAPax 24.10.2025
24 [eprieHaAuKyISpHBIC PSIMBIC U TUIOCKOCTH: BHIYUCIICHUS JUTUH B

MHOT'OI'paHHHKaX 06.11.2025
)5 [ToBTOpEHME: MIIOMIATN MHOTOYTOIEHUKOB, (hOPMYIIBI IS

TIOIAAeH, COOOpaKeHUs MOA00Us 07.11.2025
2% [ToBTOpEHUE: MIIOMIATH MHOTOYTOJIEHUKOB, (POPMYJIBI IS

TIoIaaAeH, cooOpakeHus mopoous 11.11.2025
7 IToBTOpEHUE: MIONIA T MHOTOYTOJIEHUKOB, (hOPMYJIBI JIIIs

TUIOINAACH, COOOpaKEHUS MOA00Us 13.11.2025
73 IInomaau ceyeHnii MHOrOrpaHHUKOB: IUIOIIA I IOBEPXHOCTEH,

pa3pe3aHus Ha 9acTH, COOOPaKSHHS O00MS 14.11.2025
29 [Inomany ceyeHUit MHOrOrpaHHUKOB: TUIOIIAIN IOBEPXHOCTEH,

paspe3aHus Ha 4acTH, COOOpaXKeHuUs o 00us 18.11.2025
30 KonTponsnas pa6"0Ta "[ToBTOpEHNE: MHOTOTPaHHUKH, CEUECHUS

MHOTOTPaHHUKOB 20.11.2025
31 O0BEM Tena. O0beM NPSMOYTOIBHOTO MapajieenuIe a

21.11.2025




2 .
3 3amaun 00 yaBoeHHU Ky0a, 0 KBajparype Ky0a; 0 TPHUCEKIUH yriia 25.11.2025
13 CrepeoMeTprUiecKue 3a1a4H, CBI3aHHbIE C 00BEMOM
MPSIMOYTOJIBHOTO Mapaiesienuneaa 27.11.2025
34 [Ipuxagabie 3329, CBI3aHHBIC C BRIYACICHUEM 00BEMa
IPSIMOYTOJIBHOIO IIapajuIeIeIuIIe1a 28.11.2025
35 O0Be 5
'BEM MPSIMOH MPU3MBI 02.12.2005
CrepeoMeTpHUYCCKIE 3a7auH, CBA3aHHBIC C BEIUUCICHUEM 00hEMOB
36 .
MIPSAMOM MPU3MBI 04.12.2025
I .. N
37 PHUKJIHBIC 33]1a4H, CBSI3aHHBIC C 00BEMOM MPSAMOU TIPU3MBI 05.12.2005
13 Brruncnenne 00bEMOB Tell ¢ TOMOIIBIO OMPeIeIEHHOTO HHTerpaa.
O06bEM HAKITIOHHOW TPU3MBI 09.12.2025
39 Brrunciienne 00EMOB Tell ¢ TOMOIIBIO ONPEISIIEHHOTO HHTETPAa.
O0BEM nupaMuIbI 11.12.2025
®opmyna 06péMa mupamuasl. OTHOLIEHHE 00HEMOB IMTUPAMUJ C
40
00IIMM yTIIOM 12.12.2025
®dopmya 00péMa upamusl. OTHOLICHHE 00BEMOB MTUPAMUJL C
41
OOIIMM YTJIOM 16.12.2025
1 CrepeomeTrpuyeckue 3a1a4qll, CBI3aHHbIE ¢ 00BEMaMU HAKIIOHHOW
TIPU3MBI 18.12.2025
43 C , 068
TEepeOMETPHUYCCKHE 3aaull, CBA3aHHBIC C 00BEMAMU ITHPAMUIBI 19.12.2025
[puxnagnaeie 3anauu mo Teme "OOBEMEI Ten", CBSI3aHHBIC C
44 .. .
00BEMOM HAKJIOHHOW TPU3MBI 23.12.2025
45 [puxnagaeie 3agauu o Teme "OOBEMBI TN, CBI3aHHBIE C
00BEMOM TTHPaMUIBI 25.12.2025
46 [Ipumenenne 00pEMOB. BrIanciieHue paccToSHUS 10 MIOCKOCTH 26.12.2025
4 K " & "
7 OHTpoJIbHAs pabora "OO0bEM MHOTOTpaHHHKA 30.12.2025
[unuaapudeckas MOBEPXHOCTH, 00pa3yIoNIie MUINHAPUISCKON
48
MMOBEPXHOCTH 13.01.2026
49 Hununap. Ipsamoit kpyroso# muiuuap. Ihiomans noBepxHoCTH




IAHAPA

15.01.2026

Konunueckas IMMOBEPXHOCTb, 06pa3y101111/1e KOHHYECKOM

50
nosepxHocTu. Konyc 16.01.2026
51 CedeHne KOHyca INIOCKOCTHIO, MAapajuIeIbHON TNIOCKOCTH
OCHOBaHUS 20.01.2026
52 Yceuénnslii KoHyc. M300pakeHne KOHYCOB U YCEUEHHBIX KOHYCOB
22.01.2026
53 IInomans OOKOBOM MOBEPXHOCTH U MOJHOM MOBEPXHOCTH KOHYCa
HHaa P P 4 23.01.2026
54 TInomiaas OOKOBOM MOBEPXHOCTH M IOJIHOM IIOBEPXHOCTH KOHYyCA
tHal P P y 27.01.2026
55 CrepeoMeTpHueCcKUe 3a/1auM Ha JOKA3aTeIbCTBO U BEIYHUCIICHHE,
MMOCTPOCHHUEM CEUCHMI ITUIIHH]IPA, KOHYCa 29.01.2026
56 CrepeomeTpHyecKre 3aaqd Ha JJOKA3aTeIECTBO M BEIYMCIICHUE,
MIOCTPOCHUEM CEUEHHUI LMIMH]Ipa, KOHYCa 30.01.2026
57 IIpukmannaeie 3a1a4n, CBA3aHHEBIC C MIIMHIPOM
pHicial s HILTHIP 03.02.2026
58 IIpuknamabie 3a7a9M, CBI3aHHBIC C [TUIUHAPOM
P . Hmap 05.02.2026
59 Cdoepa u ma
Pep P 06.02.2026
60 [epeceuenue cheps! U mapa ¢ mIOCKoCcThi0. Kacanue mapa u
cephl IIOCKOCTRIO. Bu 1 n300pakeHue napa 10.02.2026
[Tepeceuenue chepr! u mapa ¢ WIockocThio. Kacanwue mapa u
61
cephl IIOCKOCTRI0. By 1 n300pakeHue mapa 12.02.2026
62 Vpasuenue chepsl. [Inomans cheprl u e€ yacteit
P (ep was chep 13.02.2026
63 CumMmmeTpus cepsl U mapa
pust chep p 17.02.2026
CrepeomeTpHuyecKre 3aaqi Ha JOKA3aTeIECTBO M BEIYMCIICHUE,
64 CBsI3aHHBIE CO c(pepoii U mapoM, MOCTPOCHHUEM X CEUCHHI
tep p P 19.02.2026
IIJIOCKOCTBIO
CrepeoMeTprUuecKHe 3a/1auM Ha JOKa3aTeIbCTBO U BEIYHUCIICHHE,
65 CBsI3aHHBIC CO c(pepoii U mapoM, MOCTPOCHHUEM UX CCUCHHI
(ep P P 20.02.2026

IIJIOCKOCTBIO




66 [pukiagHbie 3a1a9u, CBI3aHHBIC CO CPEpOr U MapoM 24.02.2026
67 IToBTOpEHUE: OKPYKHOCTH Ha MIIOCKOCTH, BEIYUCIICHUS B

OKPYKHOCTH, CTaHJIapTHbIE TIO00Us 26.02.2026
68 PasnuuHble KOMOMHAIIUH TEJI BPALICHUS X MHOTOTPAHHHKOB 27.02.2026
69 3agauu no TeMe "Tena U NOBEPXHOCTH BpalleHus"

03.03.2026

70 3amaun o Teme "Tena U MOBEPXHOCTH BpaIlieHus " 05.03.2026
71 KonTtponsHas pabota "Tena 1 moBepXHOCTH BpareHus" 06.03.2026
72 O0bém nmmmHApa. Teopema 00 00bEME IPAMOTO MIJIHHPA 10.03.2026
7 Brrunciienne 00EMOB Tell ¢ TOMOIIBIO ONPEISIIEHHOTO HHTETPAa.

O0BéM KOHYCa 12.03.2026
74 [Tnomraay 6OKOBOI U MOJHOWM MTOBEPXHOCTH KOHYCa 13.03.2026
75 CrepeoMeTprUiecKHe 33/1a4u, CBSI3aHHbIE C BEIYUCIEHHEM 00BEMOB

LWINHApPa, KOHyca 17.03.2026
76 [puxnagaeie 3agaun mo TeMe "OOBEMBI U TUIOMAIN TOBEPXHOCTEH

Ten" 19.03.2026

O0BEéM mapa u mapoBoro cekropa. Teopema 06 00bEMeE mapa.
77 ITnomans cheprr. CTepeoMeTpruecKre 3aJaun, CBI3aHHBIE C

BBIYUCIICHHEM 00BEMOB ITapa, IIapOBOTO CEIMEHTA U IIapOBOTO 20.03.2026

CEeKTOpa

[puknagueie 3anaun mo teme "OOBEMBI TN, CBA3aHHBIE C
78 00BEMOM Mmapa u miomaabio chepbl. COOTHOICHUS MEKIY 24.03.2026

IUIOIIAASIMU TIOBEPXHOCTEH U 00bEMaMHK TOJOOHBIX TEJT

ITomoOHEIe Tena B mpocTpaHcTBe. M3MeHeHne 00bEMa ipu
79 nogooun. CTepeoMeTpUIeCKHe 3a1a4H, CBI3aHHBIC C BEIYUCICHHEM 26.03.2026

00BEMOB TeI U IUIOIIA/IeH MOBEPXHOCTEH
20 KonTponsHast padota "[Tnomanyn moBepxHOCTH 1 00BEMBI KPYTITBIX

Ten" 27.03.2026
81 Jpwmwxenus npocrpancTsa. OToOpaxenus. J[BHkeHNs 1 paBEHCTBO




¢uryp. OOmmme CBOHCTBa JBMKEHUH 07.04.2026
2 Buiel ABMKEHHI: TApaIUICITBHBIN IEPEHOC, IICHTPAIbHAS
CUMMETpUS, 3epKaJIbHasg CAMMETpPHUs, IIOBOPOT BOKPYT NMPSMOM 09.04.2026
83 IIpeo6paszoBanus momodus. Ipsimas u chepa Ditnepa
peodp A P dep P 10.04.2026
84 T'eoMmeTprueckue 3amaun Ha IPUMEHCHHE IBUKCHIS
P 8 P A 14.04.2026
85 KonTtponsHas padora "BekTophl B mpocTpaHcTBe"
P P Pol B Hpoctp 16.04.2026
O6o6maromee moBTopenue 11 MOHATHIA 1 METOIOB Kypca
86 reomeTrpuu 10—11 xiraccoB, cucTreMaTH3anys 3HAHNN:
Leometp " . 17.04.2026
[MapanmrenbHOCTh IPSMBIX U IUIOCKOCTEH B IPOCTPAHCTBE
O6o06maromee noproperue 11 mMoHITHI U METOJIOB Kypca
87 reomeTtpun 10—11 kaaccoB, cucTemaTu3anus 3HaHui: "BekTopsl B
p B P 21.04.2026
MIPOCTPAHCTBE
O6o0maromee noBropenue 11 moHATHI 1 METOOB Kypca
88 reometpuu 10—11 kaccoB, cucreMarusaius 3HaHUH: "BeKTophl B
i P 23.04.2026
MPOCTPAHCTBE
O6o06maromee moBTopeHue 11 MOHATHIA 1 METOIOB Kypca
89 reoMmetpuu 10—11 xiraccos, cucremarnsanus 3HaHui: "O0beM
p . & 24.04.2026
MHOTOTpaHHHKA
O6o6marommee moproperne 11 MOHITHI U METOJIOB Kypca
90 reomeTpuu 10—11 xiraccos, cucremarnsanus 3HaHui: "O0beM
P " 28.04.2026
MHOTOTpaHHHUKA
O6o06marotee moBTopeHue 11 MOHATHIT U METOIOB Kypca
91 reometpun 10—11 kaccoB, cuctemaruzanus 3Hanuit: "I Lomagu
P ! ! i 30.04.2026
MOBEPXHOCTH M 00BEMBI KPYTIIBIX TEJ
O6o06maromee moBTopeHue 11 MOHATHIT U METOIOB Kypca
92 reometpun 10—11 knaccoB, cuctemaruszauus 3Hanuii: "Ilnomanu 05.05.2026
MOBEPXHOCTU B 00BEMBI KPYTIIBIX Te" o
93 Urorosas kKoHTpoJIEHAS paboTa
P P 07.05.2026
94 Hrtorosas kKOHTpOJIbHAsS paboTa
P P 08.05.2026
95 IToBTOpEeHUe, 0000IIEHNE U CHCTEMAaTU3allksl 3HAHUH




12.05.2026

I/ICTOpI/IH pa3BUTHA CTCPECOMETPUN KAK HAYKU U eé POJIb B pa3BUTUN

% COBPEMEHHBIX MHKEHEPHBIX U KOMIBIOTEPHBIX TEXHOJIOT UM ! 14.05.2026
97 Hctopust pa3BUTHS CTEPEOMETPHH KaK HAyKH U €€ POJIb B Pa3BUTHH |

COBPEMEHHBIX HH)XEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUI 15.05.2026
08 Hcropus pa3BUTHS CTEPEOMETPUM KaK HAYKU U €€ poJib B pa3BUTUU 1

COBPEMEHHBIX MHKCHEPHBIX 1 KOMIBIOTEPHBIX TEXHOJIOTHH 19.05.2026
99 Hcropust pa3BUTHSI CTEPEOMETPHH KaK HAyKH M €€ POJIb B Pa3BUTHH |

COBPEMEHHBIX HHKEHEPHBIX U KOMIBIOTEPHBIX TEXHOIOTHH 21.05.2026
100 Hcropust pa3BUTHSI CTEPEOMETPHH KaK HAyKH U €€ POJIb B Pa3BUTHH 1

COBPEMEHHBIX HHXCHEPHBIX 1 KOMIBIOTEPHBIX TEXHOJIOTHIA 22.05.2026
101 Hcropust pa3BUTHSI CTEPEOMETPHH KaK HayKH U €€ POJIb B Pa3BUTHH 1

COBPEMEHHBIX MHKECHEPHBIX U KOMIBIOTEPHBIX TEXHOJIOTHH 26.05.2026
102 Hcropust pa3BUTHSI CTEPEOMETPHH KaK HAyKH M €€ POJIb B Pa3BUTHH |

COBPEMEHHBIX MH)KEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUI

OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102







TIPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJIBHON

IMPOT'PAMMBbI
11 KJIACC
;%ILepﬂeMoro IIpoBepsiemble MpeAMeTHbIE Pe3yJIbTAThHI 0CBOEHUSI 0OCHOBHOI 00pa30oBaTeIbHOM
A — NMPOrpaMmMbl cpeiHero o01ero o0pa3oBaHus
6 I'eomerpus

OnepupoBath MOHATHAME: HWINHIPUYECKAs TOBEPXHOCTh, 00pa3yOIIHe HUIHHIPHIECKO
6.1 MOBEPXHOCTH, INIMHAP, KOHMWYECKAas IIOBEPXHOCTh, OOpasymomue KOHHYECKOU
MMOBEPXHOCTH, KOHYC, chepruecKasi MOBEPXHOCTh

6.2 Pacnio3HaBath Telna BpalieHust (LIHIHHADP, KOHYC, cdepa U 1map)

6.3 OOBSICHATH CIIOCOOBI NOTYYEHHS! TEJI BpaIlleHHs

6.4 KrnaccuuippoBars B3aMMHOE pacroiokeHue chepbl U INIOCKOCTH

6.5 OHepI/IpE)BaTLv MOHATHSMH: IIAPOBON CErMEHT, OCHOBAaHHE CErMEHTa, BBICOTA CEIMEHTa,
IIAPOBOH CJI0#, OCHOBAHHUE IIIAPOBOTO CJI0sI, BBICOTA IIIAPOBOTO CJI0s, [IAPOBOI CEKTOP

6.6 Boruncnsate 00bEMBI M IUIOMIAJM TTOBEPXHOCTEH TeN BpAILEHUS,, TEOMETPUUECKUX Tell C
MpUMEHEHHEM (POpPMYIT

6.7 OnepupoBarh IOHATHSMH: MHOTOIPaHHUWK, BIIMCaHHBIA B cepy M OIMCAHHBIA OKOJIO
cdepsl, cepa, BIMCAaHHAS B MHOTOTPAaHHUK WJIM TEJIO BpaIlCHHs

6.8 BBIUUCIIATE COOTHOMIEHHUS] MEXKY MJIOMAISIMK MMOBEPXHOCTEH U 00hEMaMH MTOTO0HBIX TET

6.9 N300paxath u3ydaembie (UTYpHl OT PYKH M C HPUMEHEHHEM MPOCTHIX UYEPTEIKHBIX
MHCTPYMEHTOB

6.10 BrINoHATE (BEIHOCHBIE) TUIOCKUE YEPTESIKU M3 PHCYHKOB MPOCTHIX 00BEMHBIX (DUTYD: BU

CBepXY, COOKY, CHU3Y; CTPOMTDH CEUCHHMSI TEJ BPAIICHHSI

W3BnekaTh, MHTEPIPETUPOBATh M MPE0OPA30OBHIBATH MH(GOPMAIMIO O MPOCTPAHCTBEHHBIX

6.11
TCOMETPHUUICCKUX (I)I/Il"yan, MPECACTABJICHHYIO HAa UCPTCIKAX U PUCYHKAX

[lpumenars reomerpuueckne (akThl U pELIEHHs CTEPEOMETPUYECKHX — 3ajad,
6.12 MIPEIONarajoiiX HECKOJIIBKO IIaroB pEIIeHHS, €CIU YCIOBHA NPHUMEHEHHUS 3aJaHbl B
SBHOU (opme

6.13 OnepupoBaTh MOHATHEM: BEKTOP B IPOCTPAHCTBE

6.14 BBINONIHATE NEHCTBUS CIIOKEHUS BEKTOPOB, BEIUUTAHUS BEKTOPOB M YMHOXCHHS BEKTOpPA
) Ha YUCII0, OOBSICHATH, KAKUMHU CBOHCTBAMHU OHHU 00JIIAl0T

6.15 [TpuMeHsITh IpaBUIIO NapaUICICIIUIICIA IPU CI0KEHUY BEKTOPOB

OnepupoBarh MOHATHSIMHU: JEKAPTOBBI KOOPJMHATHI B TMPOCTPAHCTBE, BEKTOP, MOIYJb
6.16 BEKTOpa, PABEHCTBO BEKTOPOB, KOOPIUHATEI BEKTOpA, YTOJI MEXKAY BEKTOPaMH, CKaISIpHOE
IMPONU3BEACHUEC BEKTOPOB, KOJUIMHCAPHBIC U KOMILJIAHAPHBIC BEKTOPLI

Haxomute cymMMy BEKTOpPOB M IPOM3BEACHHE BEKTOpA HA YHCIIO, YTOJI MEXIY BEKTOPaMH,

6.17

CKaJSIpHOE TIPOM3BEICHHUE, PACKIAIBIBATH BEKTOP MO ABYM HEKOJUIMHEAPHBEIM BEKTOpaM
6.18 3a/1aBaTh IJIOCKOCTh YPAaBHEHHEM B JIEKaPTOBOM cHCTEME KOOPAUHAT
6.19 Pemats mpocTteiiiye reoMeTpudeckie 3agaud Ha MPUMEHEHHE BEKTOPHO-KOOPJIUHATHOTO

METOoaa

PemaTh 3amauuM Ha JI0KAa3aTeNIbCTBO MATEMATHYECKHX OTHOIICHUH W HAXOXIEHUE
6.20 TEOMETPUYECKHUX BEIUYHMH MO 00pasliaM WU ajJrOpuTMaM, MPUMEHSSI U3BECTHBIE METOIbI
IIpy pCIICHUMN CTAHAAPTHBIX MATCMATUYCCKUX 3a/1a4

[IprmeHATh TpOCTEHIINE IPOTPaMMHBIE CPEACTBA W AICKTPOHHO-KOMMYHUKAIIMOHHBIE

6.21
CHUCTEMBI IPU PCIICHUHU CTEPECOMETPUUCCKUX 3a0a4
6.22 HpI/IBOHI/ITL NpuUMEPbl MATCMATUYCCKUX SaKOHOMCpHOCTGfI B IMpUpoAe H IKU3HHU,
) Pac1io3HaBaThb IMMPOABJICHHUEC 3dKOHOB 'COMCTPHU B NCKYCCTBEC
HpI/IMeHHTB IMOJYYCHHBIC 3HAHUA Ha IMPAKTUKE: aHAJIU3UPOBATH PCAJIbHBIC CUTyallUu U
MNPUMCHATL U3YYCHHBIC TIOHATHA B MPOLECCE IIOMCKAa PCIICHUs MaTeMaTU4YCCKU
6.23 C(I)OpMyJ'IPIpOBaHHOfI HpO6J’I€MLI, MOACINPOBATh PCAJIbHBIC CUTYAllMU HaA SI3bIKC T'€OMETPUU,

HCCIICA0BATh NOCTPOCHHBIC MOJCIU C HCIOJb30BAHUEM TI'COMETPUUCCKUX MOHATHA |
TCOPEM, arrapara anre6pLI, peuraTth MPAKTUYCCKUC 3aJ1a4H, CBA3AHHBIC C HAXOKICHUCM
TCOMCTPHUYCCKUX BEJINYNH




IMPOBEPSIEMBIE 3JIEMEHTBI COJAEPKAHUSA

11 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHMS
6 I'eomeTpus

[lunuaapuyeckas MOBEPXHOCTh, OOpasyloliye IMIMHAPHMYECKOM IOBEPXHOCTH, OCh  IMIMHAPHYECKOH

6.1 noBepxHocTH. LlunuHap: ocHOBaHUs W OOKOBasi MOBEPXHOCTh, 0Opasyromast ¥ OCh, ITUIOMAAb OOKOBOW M MOJIHOM
MOBEPXHOCTH
Konnueckast moBepXHOCTb, 00pa3ylolne KOHMYECKOH MMOBEPXHOCTH, OCh W BEpIIMHA KOHMYECKOW MOBEPXHOCTH.

6.2 Konyc: ocHOoBaHHME M BeplIMHA, 00pa3ylomias M OCbh, IUIOMIaAb OOKOBOM M MOJHOW MOBEPXHOCTH. YCEUEHHBIH
KOHYC: 00pa3yIoliye U BBICOTa, OCHOBAHUS U OOKOBasi IOBEPXHOCTh

6.3 Cdepa u wap: ueHTp, pagmyc, AMaMeTp, IUIOLIAaJb ITOBEPXHOCTH cdephl. B3anMHoe pacrnonoxkenue chepbl u
IUIOCKOCTH, KacaTelibHasl INIOCKOCTh K cdepe, IIomaab chepsbl

6.4 N300pakeHue Tea BpallleHus Ha MII0CKOCTH. Pa3BépTka muiuHApa U KOHyCa

6.5 KomOuHanmu Ten BpameHnss 1 MHOTOIPaHHUKOB. MHOTOTpaHHMK, ONMCAHHBIN OKOJIO cdepsl, chepa, BIUCaHHAs B
MHOTOTPaHHHUK, HJIH TEJIO BPALICHUS

6.6 [Monsatue 06 006éMe. OcHOBHEIE CBOICTBa 00BEMOB Tell. TeopeMa 00 00bEME IPSIMOYTOIBEHOTO MapasuIeienueia

) u caencteus u3 He€. OO0BEM MIMHApa, KoHyca. O0BEM mapa 1 momanb chepsl

6.7 [Tono6HbIe Tena B mpocTpaHcTBe. COOTHOWICHUS] MEXIY IIOIIAIIMHI IOBEPXHOCTEH, 00bEMaMK OAOOHBIX TeJ

6.8 Ceuenns muiauHApa (MapasieIbHO M MEPIEHANKYISIPHO OCH), CEYeHHS KOoHyca (mapaijielbHOe OCHOBAaHHWIO U
MPOXOSIIIIEe Yepe3 BEPIINHY ), CEUCHHS Iapa
Bekrop Ha miockocTH M B mpocTpaHcTBe. CIOXKEHHE M BBIYNTAHHE BEKTOPOB. YMHOKCHHE BEKTOPa HA UHCIIO.

6.9 Paznoxxenne BekTOopa mo TpEM HEKOMIUIAHApHBIM Bekropam. [lpaBuno napamnenenunena. Pemenue 3amad,
CBSI3aHHBIX C IPIMEHEHHEM NPABIII ACHCTBUI C BEKTOpaMu
[TpssmoyronpHast cucTeMa KoOpAWHAT B mpocTpaHcTBe. Koopmunatsl Bektopa. Ilpocredimme 3amaum B

6.10 KOOpAMHATaX. YTol Mexny BekTopamu. CKalspHOe NPOU3BEJEHHE BEKTOPOB. BBIUMCIEHHE YITIOB MEXAy
IPSMBIMH U INIOCKOCTAME. KOOpANHATHO-BEKTOPHBIM METO/ ITPH PEIICHUH TEOMETPUIECKHX 3a1a4




ITPOBEPAEMBIE HA EI'S IIO MATEMATHUKE TPEBOBAHHUS K PE3YJIBTATAM OCBOEHMS OCHOBHOU
OBPA3OBATEJIBHOU ITPOI'PAMMBI CPEJHEI'O OBIIET'O OBPA30BAHMUS

Kon . .

DOBEDAEMOro IIpoBepsiemble TpeOOBaHHUSA K MPeIMETHHIM pe3yJbTaTaM 0CBOEHHSI OCHOBHOIT 00pa3oBaTe/bLHOI
posep MPoOrpaMMbl CpeHero o01ero 0opa3oBanms

TpedGoBaHUsI

Brnanenne MeronmaMu JI0Ka3aTeNbCTB, AJTOPUTMAMM pELICHUs 3a/1ad; yMeHHe (OpMyIHpOBaTh H
OIIEpUpPOBATH ITOHATHAMH: OIpPENEICHNE, AaKCHOMa, TeopeMa, CIEJICTBUE, CBOMCTBO, IPH3HAK,
JIOKa3aTeIbCTBO, PABHOCHIBHBIE ()OPMYIMPOBKH; MIPUMEHATH UX; yMEHHE (popMyInpoBaTs 00paTHOE U
MIPOTUBOIIONI0KHOE YTBEPXKACHHE, NPUBOAWTH HPUMEPHI M KOHTPHPUMEPHI, HCIOIB30BaTh METO.
MaTeMaTH4eCKON MHAYKIMHU; IPOBOJUTH JI0Ka3aTeIIbHbIE PACCYKACHHS IIPU PEIICHUH 3a71a4, OLICHUBATh
JOTUYECKYI0 IPaBWIBHOCTb  PACCYXKICHHUH; YMEHHE OIEpHUPOBAaTh IOHATHUSAMU: MHOXKECTBO,
MOJMHOYKECTBO, OMNEpaIM HaJl MHOXXECTBAMHU; YMEHHE HCIIOJIB30BaTh TEOPETHUKO-MHOXKECTBEHHBII
ammapar i OIMCaHUs PealbHBIX MPOLIECCOB U SIBJICHUM U IPHU PEIIeHUH 3a/1a4, B TOM YHUCIIE U3 IPYTHX
yueOHBIX TPEIMETOB; YMEHHE ONEPUPOBATh MOHATHAMU: rpad, CBI3HBIN rpad, AepeBo, UK, Tpad Ha
IUIOCKOCTH; YMEHHUE 3a/1aBaTh U OIHCHIBATH rpadbl Pa3IMYHBIMU CII0OCO0aMU; MCIIOIb30BaTh Ipadbl NpH
peleHny 3agau

YMeHue onepupoBaTh MOHATHAMU: HaTypajJbHOE YHUCIIO, LIEI0€ YHCII0, CTENEHb ¢ LEIBIM MToKa3aTeIeM,
KOpPEHb HaTypaJIbHOH CTEIECHH, CTEIeHb C PAllMOHAIBHBIM NOKa3aTeleM, CTEIEeHb C JACHCTBUTEIbHBIM
rokasaresieM, JiorapudM dYHcia, CHHYC, KOCHHYC M TaHTE€HC HpPOU3BOJBHOTO YHCIA, OCTaTOK IO
MOJYJIO, PalHOHATBHOE YHCIIO, HWPPAMOHAIBHOE YHCIO, MHOXXECTBA HATypaJbHbBIX, LENbIX,
palnnoOHANBHBIX, AEHCTBUTEIBHBIX YHCEN; YMEHHE HCIIOJIb30BaTh NPU3HAKU JISTUMOCTH, HAUMEHBIIUH
o0IIMiA IeUTeNh ¥ HAaNMEHBIIIee o0lIIee KpaTHOe, allropuT™M EBKiMIa npyu pemeHny 3a1a4; 3HAaKOMCTBO
C Pa3MYHBIMH MTO3WIMOHHBIMU CHCTEMaMHM CUHCIICHHUS; YMEHHUE BBINTOJIHSTH BBIYMCICHAE 3HAYCHUH 1
IpeoOpa30BaHMs BEIPAKEHUH CO CTENEHIMH U JiorapudmMamu, Ipeodpa3oBaHus APOOHO-PAIMOHATBHBIX
BBIPaKCHUI; yMEHHE ONEPHPOBATh MOHSATHUSAMH: IOCIEI0BATENBHOCTD, apu(METHUECKas IPOrpeccus,
reoMeTpuyecKast mporpeccusi, 06CKOHEUHO yObIBarONasi FeOMETPHUECKasl IPOrPECCHsl; yMEHHE 3a/1aBaTh
[IOCNIeJOBAaTeIbHOCTH, B TOM YHCJIE C IIOMOLIBIO PEKYPPEHTHBIX (OpMYJ; YMEHHE OIepUpOBaTh
HNOHATUSMH: KOMIUIEKCHOE YHCJIO, CONPSDKEHHBIE KOMIUIEKCHBIE 4YHCIa, MOJIYJIb M apryMeHT
KOMIUIEKCHOTO 4Hcia, popMma 3allucH KOMIUIEKCHBIX Yuces (TeoMeTpHyecKasi, TPUrOHOMeTpUIecKas 1
anreOpandeckas); yMeTb IPOM3BOANUTH apH(DPMETHUYECKHE JEUCTBHS C KOMIUICKCHBIMH YHUCIIAMU;
MIPUBOJUTE NTPUMEPHI HCIOJIB30BaHUS KOMIUIEKCHBIX YHCEN; ONEpHPOBATh MOHITUSMU: MaTpuna 2x2 u
3X3, ollpeAennuTeNh MATPHIIbL, TCOMETPUIECKUI CMBICT ONIPEISITUTEIS

YMenue OICPUPOBATh MNOHATHUAMU: pallUOHAJIIBHBIC, HPPALIHNOHAJIBHBIC, IMOKAa3aTCIbHBIC, CTCIICHHBIC,
J'IOFapI/I(bMI/I‘IeCKI/Ie, TPUTOHOMETPUUCCKUE YpaBHCHHA W HEPABCHCTBA, HWX CUCTEMbI; YMCHUC
OICPUPOBATh MOHATHUAMU: TOXKIACCTBO, TOXKIACCTBCHHOC npeo6pa303aHMe, YpaBHCHUC, HCPABCHCTBO,
CUCTEMa ypaBHeHI/Iﬁ U HCPABCHCTB, PABHOCUJIBHOCTH ypaBHeHI/Iﬁ, HEPABCHCTB M CUCTEM; YMCHUC
peuiaTtb YypaBHCHHSA, HCPABCHCTBA U CUCTCMbI C MMOMOLIBIO PA3JIMYHBIX HpI/IéMOB; peuiath ypaBHCHUA,
HEPABCHCTBA W CHUCTCMbI C IMMAPAMETPOM; HNPUMCHATH YPABHCHUS, HCPABCHCTBA, UX CHUCTCMbI JIA
PEIICHUS MATCMATHYCCKUX 3a4a4 M 3a4a4 U3 Pa3JIMYHbIX obacrei HAayKH U pCaHLHOI\/‘I KHU3HHU

YMeHHe onepupoBaTh IMOHATHSIMHU: (YHKIUS, YETHOCTh (QYHKIMH, NEPHOTUYHOCTD (PYHKINH,
OTpaHWYEHHOCTh (YHKIMH, MOHOTOHHOCTh (YHKIHMH, OKCTpeMyM (yHKOuM, HauOojbliee u
HavMeHblIee 3HAa4eHUs (YHKIUM Ha HPOMEXYTKE, HENpepbIBHAs (QYHKIMS, aCHMITOTHI rpaduka
¢yHKIMM, TiepBas W BTOpas MpPOW3BOAHAs (YHKIHMH, T€OMETPHUCCKHH W (DU3NUECKHH CMBICI
MIPOM3BOIHON, MEepBOOOpa3Hast, OMpENeNEHHBI WHTErpaj; yMEHHE HAXOIUTh ACHMIITOTHI TI'paduka
(YHKIIMH; YMEHHE BBIYMCIATH HPOMU3BOJHBIE CYMMBI, INPOU3BEICHHS, YaCTHOTO W KOMIO3HIMH
(GYHKIMHA, HAXOIWTh ypaBHEHHWE KacaTeJbHOH K rpaduky (yHKIUH; YMEHHE HAaXOIUTh NPOU3BOIHBIC
3JIEMEHTApHBIX (PyHKINH; yMEHHE HCIOIb30BaTh IIPON3BOIHYIO JUIS HCCIIEAOBAHUS (DYHKIUH, HAXOAUTD
HauOONbIINE U HANMEHBINNE 3HA4eHHUs (YHKIWN; CTPOUTh rpaKi MHOTOUWICHOB C HCIOIb30BaHUEM
ammapara MaTeMaTHYeCKOTo aHaln3a; MPUMEHSATh IPOM3BOAHYIO IS HAXOXKACHUS HaWIydIIero
pelLlIeHus] B MPUKIIAJAHBIX, B TOM YHCIIE COLMAIBLHO-)KOHOMUUECKHX U (M3MYECKUX 3a/lauax; HaXOAUTh
wiomam M 00bEMBI (GUIYp C IOMONIBIO HHTErpana; MPUBOJUTH NPUMEPHl MaTeMaTHYECKOTO
MOJICJIMPOBAHHMS C TOMOMIBIO AU PepeHIINATIBHBIX YPaBHEHUN

YMeHne onepupoBath MOHATHAMU: Ipaduk (GYHKIUH, oOpaTHas (YHKIHS, KOMITO3UIMS (OYHKIIHIA,
JauHelHas (QyHKUWs, KBajparhuHas GYHKOMS, paudoHaibHas (YHKUUs, crerneHHas (QyHKIus,
TPUTOHOMETpUYECKHE (YHKIHMH, OOpaTHbIE TPUTOHOMETpUUECKHE (YHKIHMH, IOKa3aTeJdbHAs |
norapudmuueckass (QYHKIMH; YMEHHE CTPOMTh TpadUKH H3YyYEHHBIX (YHKUUWHA, BBIIOIHATH
npeoOpa3oBaHus rpagukoB (GYHKIMH, HCHONB30BaTh Tpauku sl HM3y4eHHs MPOLIECCOB U
3aBUCHMOCTEW, IIPH PEUICHUH 3ahad W3 JAPYIMX YYEOHBIX NMPEAMETOB WM 3a7ad M3 PEalbHOW >KU3HHU;
BbIpaKaTh (OPMYJaMH 3aBUCHMOCTH MEXAY BEIMYMHAMH{; HCIOJIb30BaTh CBOMCTBA W TpadUKH
GyHKOMHA Ui pellieHWsl YpaBHEHWH, HEpPaBeHCTB MW 3ajad C [apaMeTpamu;, H300pakaTh Ha
KOOPAMHATHOH IIOCKOCTH MHOXKECTBA PEIICHUI YPaBHCHUH, HEPaBEHCTB U MX CHCTEM

VYmenne peuraTb TCKCTOBLIC 3aJlavyd pPa3HbIX THUIIOB (B TOM YHUCJIC Ha MPOUCHTHI, JOJA U 4YacCcTH, Ha
JBMIKCHUC, pa60Ty, CTOMMOCTb TOBApOB U YCJIYTI', HAJIOI'K, 3a/a4u U3 obactu YHOpaBJICHUS JUIHBIMU U




CEeMCUHBIMU (DMHAHCAMU); COCTABISATh BBIPAXKCHHS, YPABHCHHS, HEPAaBEHCTBA M WX CHCTEMBI IO
YCIIOBHIO 3a/Ia4M, WCCIICAOBATh TMOIYYCHHOE PEIICHHE W OICHUBAThH MPAaBIOMOJO00HOCTh PE3yIIETATOB;
YMEHHE MOICTUPOBATh pEalbHBIC CHUTYallld Ha S3bIKC MATEMAaTHKH; COCTABITH BBIPAKCHHUSA,
ypaBHEHHS, HEPABCHCTBA M WX CHCTEMBI IO YCIOBHIO 3a/Ia4M, MCCICIOBATH MOCTPOCHHBIE MOMAETH C
HCIOJH30BaHMEM alnapaTa anreOpsl, HHTEpIPETHPOBATH TOTYYSHHBINH pe3ybTaT

YMeHHe onepupoBaTh MOHATUSAME: CpeiHee apu(METHYSCKOe, MeTUaHa, HAauOOoJbIIee U HANMEHBIIICS
3HAYCHUS, pa3Max, AHUCIEPCHs, CTAaHIAPTHOC OTKIOHEHUE YHCIOBOTO Habopa, yMEHHUE H3BJICKATh,
WHTEPIPETHPOBATh HHOOPMAIMIO, TIPEACTABICHHYIO B TaONWIaX, Ha JWarpamMmax, Trpadukax,
OTPaKAIONMIYIO0 CBOIMCTBA pEaNbHBIX IPOIECCOB W SBIICHUI, MPEACTABIATE MHPOPMAIUIO C TIOMOIIHIO
TaOMUII W JAWarpaMM; WCCIIENOBaTh CTAaTHCTUYECKHE JJaHHBIE, B TOM 4YHCIE C MPHUMEHCHHEM
rpa)U4ecKuX METOJOB M NEKTPOHHBIX CPENCTB; TPapUUECKH HCCIIe0BaTh COBMECTHEIE HAOMIOACHNUS C
TIOMOIUIBIO IMarpaMM paccerBaHus U JUHEHHON perpeccuu

YMeHHe onepupoBaTh MOHATUSIMU: CIyYalHBIA ONBIT M CIIydalHOe COOBITHE, BEPOSATHOCTD CITy4altHOTO
COOBITHS; YMEHHE BBIYUCIATH BEPOSTHOCTH C HCIIOJB30BAHHEM TI'PAQHUECKHX METOJIOB; NMPUMEHSTH
(GOpMyINBI CIOXKEHHS W YMHOXCHUS BEPOSTHOCTEH, (OpMyJNly IIOJHON BEpPOSTHOCTH, (opmyiy
Bepnymmu, komOmHaTOpHBIE (DAaKTHI U (POPMYIIBL; OIICHUBATH BEPOSTHOCTH PEABHBIX COOBITHIA; YMEHHE
OIIEPHPOBATh IOHATHSAMH: CiIy4aliHas BEJIWYMHA, paclpeleleHHe BEepOsSTHOCTEH, MaTeMaTHYecKoe
OKUJIaHUE, TUCIIEPCHsI U CTAaHJApTHOE OTKJIOHEHHUE CITydailHON BeIMYHHBI, (YHKLIUU paclpeaeeHIs U
IJIOTHOCTH PaBHOMEPHOTO, MOKA3aTeNbHOIO M HOPMAIBHOTO DPAacIpeieNeHU; YMEHHE HCIOIb30BaTh
CBOMCTBA M3yYECHHBIX pacIpeAeIeHIH Ul PeUIeHUs 3a/1a4; 3HAKOMCTBO C MOHSATHUSMHU: 3aKOH OOJIBIINX
YHcell, METOJbl BBIOOPOYHBIX HCCIIEAOBAHWI; YMEHHE IPHUBOIUTH NPUMEPHI INPOSBICHUS 3aKOHA
OOJIBIIMX 4YHCEJ B TPHPOAHBIX M OOIIECTBEHHBIX SIBJICHUSX; YMEHHE OICPUPOBATh IOHSTHSIMU:
COYeTaHne, NepecTaHOBKA, YNCIO COYETaHWH, YMCIIO TepecTaHOBOK; OnHOM HpioTOHa; ymeHme
NPUMEHATh KOMOMHATOpHBIC (DaKThl W PACCYXKICHUS Ul PEILCHUs 3a]ady; OLCHHBATH BEPOSTHOCTH
PEATbHBIX COOBITHI; COCTABIIATH BEPOSITHOCTHYIO MOJICNIb M HHTEPIPETUPOBATH MOTYYCHHBIH Pe3yIbTaT

YMeHue onepupoBaTh NOHITUAMH: TOUKA, NpsiMasi, MJIOCKOCThb, IPOCTPAHCTBO, OTPE30K, JIyd, BENUIMHA
yria, IUIOCKMHA Yrosl, JBYTpaHHBIH YroJ, TpEXTPaHHBIH YroJ, CKpEIIMBAIOLINECS MpSMBIC,
MapaJUIEBHOCTD M MEPIEHANKYIISIPHOCTD MPSIMBIX U IUIOCKOCTEH, YToJI MEX.Iy NPSIMBIMH, YTOJI MEXIY
MIPSAMOHN M IUIOCKOCTBIO, YTOJ MEX/Y IUIOCKOCTSIMU, PACCTOSHHE OT TOYKH 10 INIOCKOCTH, PAcCTOSHUE
MEXIY HPSMBIMH, PAacCTOSHHE MEXIY IUIOCKOCTSIMM; YMEHHE HCIIOJIB30BAaTh IPH PEIICHHH 331ad
n3ydeHHbIE (DAKTHl U TEOPEMbI INTAHUMETPHH; YMEHHE OLIEHWBATh Pa3Mephbl 00BEKTOB OKPY’>KAIOIIETO
MHpa; CTPOUTh MaTeMAaTHYECKHE MOJEIH C ITOMOIIbI0O TEOMETPUYECKUX MOHSITHH M BEIMYHH, PEIIaTh
CBsI3aHHBIE C HUMH ITPAKTHUECKHE 3a1a41
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YMeHHe onepupoBaTh MOHATHAME: IUTOMAAs (GUTypsl, 00BEM (GHUTYpbl, MHOTOTPAaHHHUK, MPAaBHIIBHBIA
MHOTOTPAaHHHK, CCUCHHWE MHOTOTPaHHMKA, KyO, Mapajulelenuresn, NpusMa, Nupamuaa, ¢urypa u
MOBEPXHOCTh BpAINEHMS, IWIMHAP, KOHyC, Imap, cdepa, miomaznb cdepsl, MIOMAanb HOBEPXHOCTH
MTUPaMHUIbI, TPU3MBI, KOHYCA, HWINHIAPA, 00bEM Ky0a, IpsSMOYTOJIBHOTO MapajuieNenuIea, TUpaMuIbl,
NpU3MBI, LWIMHIPA, KOHyca, INapa, pa3BEPTKA IOBEPXHOCTH, CEUCHMS KOHyca W IMIMHIpA,
napajulelibHble OCH WJIM OCHOBaHMIO, CEYCHHE IIapa, IUIOCKOCThb, Kacaromasics cepsl, HIMHAPA,
KOHyCa; YMEHHE CTPOMTh CEUYEHHE MHOTOTpaHHMKA, H300pa)kaTh MHOTOTPaHHHUKH, QUTYPbl W
MTOBEPXHOCTU BpalllEHHUs, UX CEUYEHUS, B TOM 4YHCJIE C IOMOUIbIO 3JIEKTPOHHBIX CPEICTB; YMEHHE
MIPUMEHATh CBOMCTBA TI'E€OMETPUYECKUX (UTYp, CaMOCTOSTENbHO (OPMYNINMpPOBATH OIpPEAEIECHHS
n3yyaeMblX (uryp, BBLIBUTATh THIIOTE3bI O CBOWCTBAX M MpPU3HAKax TIeOMETpHYecKuX ¢Quryp,
00OCHOBBIBaTh WIIM OINPOBEPTaTh MX; YMEHHE IPOBOJWTH KiIacCH(UKAIMIO (UTYp MO Pa3IMIHBIM
IIPU3HAKaM, BBITOJIHATE HEOOXOIMMbIE IOTIOJHUTEILHBIE TOCTPOSHHS
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YMeHHue oneprupoBaTh MOHATHSIMU: IBU)KEHHE B IIPOCTPAHCTBE, MapaJUIeIbHbIH EPEeHOC, CHMMETpPHS Ha
IUIOCKOCTH W B TPOCTPAHCTBE, IMOBOPOT, IpeoOpa3oBaHHE IMOJO0MS, IMOJOOHBIE (GUIYpBI; yMEHHUE
pacrio3HaBaTh paBHBIC M IONOOHBIE (UIYpHl, B TOM YHCIE B INPHPOJAE, HCKYCCTBE, APXHUTEKTYPE;
WCIIONIb30BAaTh T'€OMETPHUYECKHE OTHOIICHWS TIIPH pEIICHWH 33/1a4; HaXOIUTh TI'eOMETPUYECKHE
BEJIMYHMHBI (JJIMHA, YrOJ, IUIOMAaab, 00bEM) NP PEILCHUH 3a1a4 U3 JPYIUX Y4eOHbBIX MPEIMETOB U U3
peaNbHOM KHU3HHM; YMEHHE BBIYHMCIIATH I'€OMETPUYSCKUE BEIWYMHBI (JUIMHA, YToJl, IUIOLIaab, 00BEM,
IUTOLIAAb TOBEPXHOCTH), HCIOJNB3ys H3YYCHHbIC (GOPMYJBI M METOABl, B TOM 4YHCIE: IUIOIIAIb
MIOBEPXHOCTH MHPAMUJIBI, IIPU3MBI, KOHYCa, [IIMHIPA, IUIOmans cdepsl; 00bEM Kyba, IpsSMOYToJIbHOTO
napajuleNienuiena, MUPaMUAbl, NPU3MBI, LHWIMHAPA, KOHyca, ILIapa; yMEHHE HaXOMUTh OTHOLIEHHE
00BEMOB TIOT00HBIX HUTYD
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YMeHHue onepupoBaTh MOHATHAMU: MPSIMOYTOJIbHAS CHCTEMa KOOPAWHAT, BEKTOP, KOOPAHMHATHI TOUYKH,
KOOPIMHATHI BEKTOPA, CyMMa BEKTOPOB, MIPOM3BEICHUE BEKTOpA HA YHCIO, PA3JIOXKEHHE BEKTOpa IO
6asucy, CKalsipHOE MPOU3BEACHHE, BEKTOPHOE IIPOM3BEICHUE, YTOJl MEXIy BEKTOpaMH; yMEHHE
HCIIOJIb30BAaTh BEKTOPHBIH M KOOPAWHATHBIN METOX Ul pEIIeHHs T€OMETPUYECKHX 3a1ad M 3aaad
JPYTHX YU4eOHBIX IPEIMETOB
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YMeHne BBIOHpaTh MOIXOMAIINNA METOJT [UTS PEUICHUS 3a/1a4i; TIOHUMaHNEe 3HAYNMOCTH MaTEMaTHKH B
W3YYEeHUH TIPHPOTHBIX W OOIISCTBEHHBIX IPOIIECCOB W SBICHUIl, YMEHHE PacIO3HABaTh IPOSBICHHE
3aKOHOB MAaTeMAaTHMKHM B HCKYCCTBE, YMEHHME IPHUBOIUTH IPUMEPbl MAaTEMaTHYECKUX OTKPBITUH
pOCCUICKON 1 MUPOBOM MaTeMaTUYECKON HAYKH




IHNEPEYEHbDb 3JIEMEHTOB COAEPKAHUS, TIPOBEPAEMBIX HA ET'3 110 MATEMATHUKE

Kon IIpoBepsieMblii 3J1eMEHT COepPAKAHUS
1 UYuciia 1 BBIYUCIICHUS
1.1 Harypanbhble u nenpie yncia. [Ipu3Hak 1eTMMOCTH LEbIX YACET
1.2 ParnonanbHbie uncia. OOBIKHOBCHHBIC U ICCATHYHBIC IPOOH, IPOLICHTHI, 0CCKOHCYHBIC TICPHUOTHUSCKUE TPOOH
1.3 ApubMeTHIecKrii KOPSHb HATYpaIbHOU cTenieHH. JIecTBHS ¢ apuMETHISCKUMHU KOPHIMH HATYpaJIbHON CTEIICHU
1.4 CreneHb ¢ 11e51bIM nokaszareneM. CTeneHb ¢ palMoHaNbHBIM Noka3aTesieM. CBOICTBa cTeneHn
1.5 CuHyc, KOCUHYC ¥ TAaHT'€HC YHCIIOBOTO apryMeHTa. APKCHHYC, apKKOCHHYC, apKTaHI'€HC YHCIIOBOIO apryMeHTa
1.6 Jlorapudm uncna. JlecaTHUHBIC U HATYPAJIbHBIC JOrapu(MbI
17 He#ictBuTenpHble  4Yncina. Apu(METHYECKHE OIEpalud ¢ aeﬁCTBHTenLH}:IMH gucnamu. [IpubmmkEéHHBIC
BEIUMCIICHNS], IPAaBIJIA OKPYTIICHUS, PUKIJIKA M OIICHKA PE3YJIbTaTa BEIYHUCICHUH
1.8 [IpeoOpa3oBaHue BRIPAKCHUI
1.9 KommekcHsle gucia
2 YpaBHEHUS M HEPABEHCTBA
2.1 [enble ¥ ApOOHO-pALIMOHANBHBIC YPAaBHEHUSI
2.2 HppanroHaibHbIe YPAaBHEHHS
2.3 TpuroHoMeTpuiecKue ypaBHEHHUS
24 [TokazaTenbHbIE U JIOrapu(MUIECKUE YPaBHEHHS
2.5 [enpie U npoOHO-paIOHATIbHBIE HEPABEHCTBA
2.6 HppanmonaipHble HEPABEHCTBA
2.7 [TokazaTenbHbIE 1 JJoTapu(MUIECKHUE HEPABEHCTBA
2.8 TpuroHoMeTprIECKHe HEPABEHCTBA
2.9 CucTteMbl 1 COBOKYIMTHOCTH YPaBHEHUN U HEPABEHCTB
2.10 YpaBHEHUsI, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 Martpura cuCTeMBbl IMHEHHBIX ypaBHEHUH. OnpeaeanTens MaTPUIIBI
3 OYHKIMH U TpadhUKH
31 @ynkuus, cnocobs! 3amanus ¢GyHkuud. ['paduk ¢yHkuun. Bzaumuo oOparnble QyHkumu. YETHbIE M HEYETHBIC
' ¢ynkiyn. [lepuonuyeckne QyHKIUM
OO0nacTh ompenelieHdss ¥ MHOXECTBO 3HaueHMH QyHkumu. Hymu ¢ynxumun. [TpoMekyTkM 3HAKONOCTOSHCTBA.
3.2 IIpomMexxyTKH MOHOTOHHOCTH (YHKIMH. MaKCUMyMbl U MUHHUMYMbI (GyHKUWH. HauOoibllee ¥ HauMMEHBIIEES
3HAYCHUE (PYHKIIUHM HA POMEKYTKE
33 CvTeneHHaﬂ (yHKIMSI ¢ HATYpaJbHBIM U LieNbIM NokasaTesneM. EE€ cBoiicTBa u rpaduk. CBoiicTBa u rpaguk KOpHSI -
Oif cTeneHn
34 TpuronoMmerprdeckrue QYHKIIUH, HX CBOWCTBA U TpaduKH
3.5 [NokazaTenbHas u jorapudmMuueckasi QyHKIIHMH, X CBOWCTBA M rpaduKu
3.6 Touku paspbiBa. AcuMnToThl rpadukoB GyHKIMHA. CBoMcTBa (DYHKIHIA, HEPEPBIBHBIX Ha OTPE3Ke
3.7 ITociienoBaTEIBHOCTH, CIIOCOOBI 3aJaHMs ITOCIEA0BATEILHOCTEN
3.8 Apudmerndeckas U reoMmeTpuyIecKas nporpeccun. DopMyiia cI0KHBIX TPOIICHTOB
4 Hayasia MaTeMaTHYECKOI0 aHAIN3a
4.1 [IpousBoaHas GyHKIMH. [Ipou3BOIHBIC dJIEMEHTAPHBIX (YHKIIHHA
49 [IpuMeHeHHEe TPOM3BOIHON K HCCICAOBAHMIO (YHKIMIA HAa MOHOTOHHOCTH W 3KCTpeMyMbl. HaxokiacHwue
' HAMOOJIBIIET0 M HAMMEHBIIETO 3HAYCHUS. (DYHKITUH Ha OTPE3Ke
4.3 ITepBooGpasHas. MuTerpan
5 MHoK€ecTBa U JIOTHKa
5.1 MHO€eCTBO, ONlepalliu Hajl MHOXKecTBaMU. JluarpaMmel Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTh M CTATHCTHKA
6.1 OnucaTenbHas CTaTUCTHKA
6.2 BeposTHOCTh
6.3 KomOunaTopuka
7 l'eomerpust
7.1 Duryps! Ha IIJIOCKOCTU
7.2 [IpsiMble U TIIIOCKOCTH B IPOCTPAHCTBE
7.3 MHoOrorpaHHUKH
7.4 Tena v MOBEPXHOCTH BpAIIEHUS
7.5 KoopanHaThl 1 BEKTOpHI




YYEBHO-METOJUYECKOE OBECITIEYHEHUE OBPA3OBATEJIBHOTI'O TPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbI JJI51 YYEHUKA
I'eomerpust 10-11 6a30Bii u yriyOieHHBIH ypoBeHb, aBT.ATaHacsH JI.C., uzn. [IpocBemenue

METOJUYECKUE MATEPHUAJIBI 1JIS1 YUUTEJIA
YMK TI'eomerpus 10-11 6a30Bit u yriay0OsnaeHHbIi ypoBeHb, aBT.ATaHacsH JI.C
Junaxtudeckuit matepuan 'eomerpus 10 ki1 u 11ki. aBT.Epmiosa

HUPPOBBIE OBPA3BOBATEJIBHBIE PECYPCbI U PECYPCBI CETU UHTEPHET
* http://window.edu.ru/ DnekrponHas OnOIMOTEKa y4eOHUKOB U METOIMYECKUX
MaTepHajoB

* http://www.math.ru Marepuainsl mo MaTemaTuke B EquHOM KomeKin

I POBEIX 00Pa30BATENBEHBIX PECYPCOB

* http://www.bymath.ne t I"azera «MaTtematuka» N3garensckoro noma «Ilepoe
CEHTAOpS

* http://www.uztest.ru 3ajja4u o reoMmeTpun: HHPOPMAIIMOHHO-TIOMCKOBAs
cucrema

* http://www.problems.ru KoMmmnbrorepHas MaTremarnka B MIKOJIE

* http://school.msu.ru Maremaruka. [lIxona. bymymee. CailT yunrens
mareMaTuku A.B. llleBkuHa

* http://www.etudes.ru Marematndeckoe 0Opa3oBaHUE: MPOILIOE M HACTOSIIIEE.
WuTtepHeTOMOIIOTEKA 0 METOJUKE MPEHOIABaHHIS MaTEeMaTHKH

* http://www.exponenta.ru [Toprar Allmath.ru — Bcs maTemaTnka B OTHOM
MecTe

* http://www.allmath.ru [IpuxnagHas MmaTeMaTHKa: CIIPABOYHUK MAaTEMaTHYECKIX
(bopMyI1, IpUMEpHI U 3a/1aukl C PELICHUSIMU

* http://math.rusolymp.ru 3aga4uHuk aj1s MOATOTOBKH K OJIMMITHAIAM I10
MareMaTuKe

* http://tasks.ceemat.ru 3anumarenbpHas MaremaTuka — QIUMIIAAIBI, UTPBI,
KOHKYPCBI 10 MaTEMAaTHKE AJIs IIKOJIbHHKOB

* http://www.math-on-line.com MaTemMaTn4yeckue OIMMITHABI IS ITKOJILHUKOB
* http://www.olimpiada.ru MaremaTH4yeckue OJMMITHA bl U OJMMIIMAIHbIC
3amaq



