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INOACHUTEJIBHAS 3AIIMCKA

FCOMeTpI/ISI ABIACTCA OAHUM M3 0a30BbIX KYypCOB Ha YpPOBHEC CpCAHCTO O6HIGFO O6pa30BaHI/I${, TaK Kak
o0OecreunBaeT BO3MOXKHOCTh N3YUCHUA JUCHUIIIINH GCTGCTBGHHO-HaquOﬁ HAIpaBJICHHOCTHU W IIPEAMCTOB
FyMaHUTAapHOI'O HKJIA. HOCKOJILKy JOTHUYCCKOC MBIIIJICHHUC, (I)OpMI/IpyCMOC IIpU U3yUYCHUUN O6y‘-IaIOIJ_II/IMI/IC}I
MMOHATUUHBIX OCHOB TCOMETpHH, NpHU OOKA3ATCILCTBE TCOPEM H© IIOCTPOCHHUU LCIOYKH JIOTHUYCCKUX
yTBep)KI[CHI/II\/'I npu pelIeHUU TCOMCTPHUYCCKUX 3alad, YMCHHUC BbIABUTATbH W OIPOBECPraTb TI'MIIOTC3bI
HCIMMOCPCACTBCHHO HCIIOJB3YIOTCA IIpU PCHICHUH 3aJja4 CCTCCTBCHHO-HAYYHOI'0 1IHKJIA, B YAaCTHOCTHU
(I)I/I3I/IIICCKI/IX 3aaad.

Ilenp ocBoeHus mporpammbl yueOHOro Kypca «l'eomeTpus» Ha yriyOJEHHOM YpOBHE — pa3BUTHE
WH/IMBUAYAIBHBIX CIIOCOOHOCTEH OOy4aroImuxcs TpU HM3YyYCHHH TEeOMETPHUH, KaK COCTaBISIOLICH
npeaMeTHol obnactn «MaremaTuka U MHGOpPMaTHKay depe3 o0ecredeHne BO3MOKHOCTH NPUOOpEeTeHHs 1
UCTIONIb30BaHUs OoJiee TIIyOOKMX T€OMETPUYECKHX 3HAHWN M ACWCTBUH, CHEUU(UYHBIX TEOMETPUH, U
HEOOXOIUMBIX JUIsI YCHEUIHOTO NpOQEecCHOHATbHOTO OO0pa30BaHMs, CBA3aHHOIO C HCIOJIb30BaHUEM
MaTEeMaTHKH.

[TpuopuTeTHBIMH 3ajjayaMH  Kypca TE€OMETpUM Ha YIIyOJIEHHOM YpOBHE, DPACHIMPSIOIIMMU U
YCWJIMBAIOIIKUMU Kypc 0a30BOr0 ypOBHS, SBISIOTCS:

paclIMpeHue MpeICTaBIeHUs] O TeOMETPUM KaK YacTh MHUPOBOW KyJlbTypbl M (QOpMHpOBaHHUE
OCO3HAHUS B3aMMOCBS3H T€OMETPUH C OKPYKAIOLIUM MHPOM,;

(dbopmHpoBaHUE MPECTABICHHUSA O MPOCTPAHCTBEHHBIX (PUIypax Kak O BaXXKHEHUIIMX MaTeMaTHUYECKUX
MOJIENISIX, O3BOJIIOIIMX ONMUCHIBATH U U3y4aTh pa3HbIE SBJIECHUS OKPY>KAIOIEro MUpPa, 3HAHWE NOHIATUHHOTO
anmnapara 1o pasneny «CrepeoMeTpus» y4eOHOro Kypca reoMeTpuu;

¢dopmMHEpoBaHHE YMEHHS BIIQJECTh OCHOBHBIMH TOHSTHUSMH O IPOCTPAHCTBEHHBIX (QHUrypax U HX
OCHOBHBIMM CBOWCTBaMM, 3HaHUE TE€OpeM, GOpPMYJ U YMEHHE UX MPUMEHSITh, YMEHHsI JOKA3bIBaTh TEOPEMBI
Y HaXOJIUTh HECTAHJIAPTHBIE CIIOCOOBI pEelIeHNs 3a/1a4;

(dbopMHpOBaHHE YMEHHUs paclo3HaBaTh Ha YepTexkax, MOJENIX U B PealbHOM MUPE MHOTOTPAaHHUKHU U
TeJa BpalleHUs, KOHCTPYHUPOBaTh T€OMETPUUECKUE MOJIEIN;

(dbopMHpoBaHNE TOHUMAaHUS BO3MOXKHOCTH aKCMOMAaTHYECKOI'O MOCTPOEHUS MaTeMaTUYeCKUX TEOpuil,
(opMHpOBaHUE TIOHUMAHUS POJIM AKCHOMATHUKH MIPH IPOBEICHUH PACCyKICHHIA;

¢dbopmMHpoBaHHE YMEHHUS BJaJeTh METOJAaMH J0Ka3aTeJIbCTB W AJITOPUTMOB DPELICHUs, YMEHHUS HUX
IIPUMEHATh, IPOBOANTD JJOKA3aTEIIbHbIE PACCYKICHHSI B XO/I€ PEILIEHUS] CTEPEOMETPUUECKHX 3a]1a4 U 3a]1a4 C
NPAaKTUYECKUM COZEp)KaHUEM, (OpPMHUPOBAaHHE IPEACTaBICHUS O HEOOXOIMMOCTH JO0Ka3aTeNbCTB IPH
00OCHOBaHMM MAaTEMaTHMUECKUX YTBEPKACHUW U pOJM AKCUOMATUKH B IPOBEJICHUM JETyKTUBHBIX
paccyXICHUI;

pa3BUTHE U COBEPIICHCTBOBAHUE WMHTEIUIEKTYyaJIbHBIX M TBOPYECKUX CIOCOOHOCTEM 0Oydaromumxcs,
MIO3HABATECIIbHOM AKTUBHOCTH, MCCIEA0BATENbCKUX YMEHUMN, KPUTHYHOCTH MBILIUICHUS, HHTEpeca K
W3YyYEHHUIO TEOMETPHH;

¢dopmupoBaHne (yHKIMOHAIBHOW TI'PaMOTHOCTH, PEJIEBAHTHOW TI€OMETPUHU: YMEHHUS paclo3HaBaTb
IIPOSIBJICHUS] TEOMETPUUYECKUX MOHITUM, OOBEKTOB M 3aKOHOMEPHOCTEN B PEAJIbHBIX KU3HEHHBIX CUTYALHUAX
U TpU U3YyYCHUM [JPYTUX YYEOHBIX MPEIMETOB, IMPOSBICHHUS 3aBHUCUMOCTEH M 3aKOHOMEPHOCTEM,
MOJIETTMPOBAHUS PEANIbHBIX CUTYallUi, NCCIIEIOBaHMS IOCTPOEHHBIX MO/IENIEH, MHTEPIPETALMU MOJTyUYEHHBIX
pE3yJIbTAaTOB.

OCHOBHBIMU COJIEpKaTENbHBIMU JIMHUAMHU yueOHoro Kypca «I'eometpusi» B 10—11 kimaccax sBisroTcs:
«IIpsiMBIE M MIOCKOCTH B IPOCTPAHCTBEY, «MHOrorpaHHukn», «Tena BpameHus», « BEKTOpbI 1 KOOPAMHATEI
B IIPOCTPAHCTBE», «/{BI)KEHUS B TPOCTPAHCTBE.

Coopmynupoannoe Bo PI'OC COO tpeboBaHne «yMeTh ONEPUPOBATH MOHATUSMIY, PEEBAaHTHBIMU
reoMeTpur Ha yriayOnéHHOM ypoBHe oOydenus B 10—11 kiaccax, OTHOCHTCS KO BCEM COJEp)KaTeIbHBIM
JUHUASAM Yy4eOHOTO Kypca, a (OpMHUpPOBAHME JIOTUYECKUX YMEHHUI pacrpenensercss He TOJBKO II0
COJZIepKATEJIbHBIM JIMHUSIM, HO M 10 rojaM oOydeHus. Cojep:kaHue oOpa3oBaHUs, COOTBETCTBYIHOIEE
NpeMETHBIM pe3yJbTataM ocBoeHus DenepanbHOi paboyeil mporpammbl, pacHpefeNEHHBIM IO ToAaM
oOyueHus, CTPyKTypUPOBAHO TaKUM OOpPa30oM, YTOOBI KO BCEM OCHOBHBIM, MPUHLIUIHUAIBHBIM BOIpPOCaM
o0yyaromuecst o0paliaiich HEOJHOKPATHO. DTO MO3BOJSET OPraHU30BaTh OBIAJIEHHUE I€OMETPUYECKHMU
MOHSATUSAMM UM  HABbIKAMHU  IIOCJIEJIOBATEIbHO M  MOCTyHaTelbHO, C  COOJIOJACHHEM MpUHLUIA



MNPECMCTBCHHOCTH, a HOBBIC 3HAHHA BKJIKOYATH B O6H_IYIO CUCTCMY TCOMCETPUYCCKUX HpCI[CTaBJICHI/Iﬁ
00yJaroIuXcsi, paciupsisi U yriyossist €€, o0pa3yst IpOYHbIE MHO)KECTBEHHBIE CBSI3H.

[Tepexoa k M3y4eHUIO T€OMETPUU Ha yIIyOJIEHHOM YPOBHE I103BOJISET:

co3zaTh yciaoBus A auddepeHunanuu o0yueHus, MOCTPOSHUSI UHANBHYaIbHBIX 00pa30BaTEIbHbBIX
mporpamM, oOecneuuTh yriyOJa€éHHOE H3y4eHHE TIE€OMETPHHM KakK COCTaBIISIIOIIeH y4eOHOro mnpeamera
«MaremaTukay;

MOATOTOBUTH OOYYAIOIMIMXCA K MPOJOJDKEHUIO M3YyYEHHs MaTeMaTHKH ¢ y4€ToM BhIOOpa Oymymieit
npodeccuu, odbecreunBasi IPeeMCTBEHHOCTh MEXKAY O0IUM U PO ECCHOHATIBHBIM 00pa30BaHUEM.

Ha wu3yuenmne ydeOHOTO Kypca «I'eomerpusi» Ha yrinyOon€HHOM ypoBHe otBoautcs 204 gaca: B 10
kiacce — 102 ygaca (3 yaca B Henento), B 11 kimacce — 102 yaca (3 yaca B HEACIIO).

COJAEPKAHUE OBYYEHUS
10 KJIACC
IIpsiMble ¥ MJIOCKOCTH B MPOCTPAHCTBE

OcHoBHbIE TOHATHS cTepeoMeTpuu. Touka, mpsiMasi, IMJIOCKOCTh, MpocTpaHcTBO. [loHsATHE 00
aKCMOMaTHYECKOM MOCTPOEHUU CTEPEOMETPUH: aKCHOMBI CTEPEOMETPHUHU U CIEICTBUS U3 HUX.

BzaumHoe pacnonoxeHue MNpSAMBIX B IPOCTPAHCTBE: IMEpeceKarolluecs, MapajuleJbHble U
CKpelMBaomuecss mpsMble. [IpU3HAKU CKpEIIMBAIOMIMXCS MpsAMbIX. [lapauienbHOCTh TPSAMBIX U
IUIOCKOCTEM B IMPOCTPAHCTBE: IMapaljielibHble MPsIMble B MPOCTPAHCTBE, MApPALICIbHOCTh TPEX MPSIMBIX,
napajieIbHOCTh MPSAMON M IUIOCKOCTH. [lapajuienpHoe M IEHTpaJbHOE MPOCKTUPOBAHHE, HU300paKeHHE
¢uryp. OcHOBHbIE CBOWCTBA MapajlieNIbHOIO MpoeKTUpoBaHus. M3o0pakeHue Quryp B mapaienbHOR
NOPOCKIMH. YTIBl C COHANpPABICHHBIMA CTOPOHAMH, YTOJ MEXIY MpsIMBIMH B TIPOCTPAHCTBE.
[TapaninenbHOCTh IUIOCKOCTEH: MapaijielibHble IUIOCKOCTH, CBOMCTBa MapalljieNIbHbIX IUIOCKOCTEH.
[Ipocreiilme npPOCTpaHCTBEHHbIE (QUIYpHl Ha IUIOCKOCTU: TETPadAp, MapajulesienuIes], MNOCTPOCHUE
CeueHUH.

[lepneHUKYISIPHOCTD NPAMON MU IUIOCKOCTH: NMEPHEHIUKYISIPHBIC MPSAMBIE B IPOCTPAHCTBE, IPSIMBIC
NapajuleJIbHbIe U NEPIECHAUKYJIIPHBIE K IUIOCKOCTH, IIPU3HAK IEPIICHIAUKYIIIPHOCTH IPSIMOM U IUIOCKOCTH,
TeopemMa O MpsIMOM NMEPHNEHAUKYISAPHOU IIIOCKOCTH. OpTOroHaIbHOE NMpOEKTHpoBaHue. llepnenaukyisap u
HaKJIOHHBIE: PACCTOSHUE OT TOUKU JI0 IJIOCKOCTH, PACCTOSHUE OT MPSIMOM J0 TIOCKOCTH, MPOEKIUs (PUTYPHI
Ha IUIOCKOCTb. [lepneHIuKyIspHOCTh IUIOCKOCTEH: MNpU3HAK NEPIEHIUKYJISIPHOCTH [BYX IIIOCKOCTEM.
Teopema o0 TpEX NEPHEHAUKYIISAPAX.

VYIibl B NPOCTPAHCTBE: Yrojl MEXAY MNPAMOW U IUIOCKOCTBIO, ABYTPAHHBIM YIOJl, JIMHEUHBIA YIoil
IBYTrpaHHOro yria. TpéXxrpaHHblil 1 MHOrorpanHble yribl. CBONCTBA MJIOCKUX YIJIOB MHOTOTPAHHOTO YIJIa.
CBolicTBa IUIOCKMX M IBYTPAHHBIX YIJIOB TPEXIPAHHOTO yrya. Teopembl KOCHMHYCOB M CHHYCOB JUIS
TPEXTPAHHOIO yIJIA.

MHororpaHHuKHu

Bunael MHOrorpaHHUKOB, pa3BEpTKa MHOrorpaHHuka. Ilpusma: n-yronpHass mnpusma, npsMmas u
HAKJIOHHAas TMpU3MbI, OOKOBas M TOJHAs MOBEPXHOCTh MNpu3Mbl. [lapamienenunen, npsAMOYroiabHBIN
napajuleJienune U ero cpoicrsa. Kparuaiimme nyT Ha MOBEPXHOCTH MHOIOrpaHHUKa. Teopema Dinepa.
[IpoctpanctBennas teopema Iludaropa. Ilupamuna: n-yroiapHas nupamuia, NpaBUWiIbHAS W yceu€HHas
nupamubl. CBoiicTBa pédep M OOKOBBIX IpaHel NpaBWIbHOM mupamuabl. [IpaBHiIbHBIE MHOTOTPAHHUKU:
MpaBWIbHAs TpU3Ma U TMpaBWIbHAs NUPaMUIa, MpaBWIbHAs TPEyrojibHas NHpaMuia W NPaBUIbHBIN
TeTpa’ip, Kyo. IlpeacraBienue o mpaBUIIbHBIX MHOTOTPAHHUKAX: OKTa’/Ip, JOAEKA3AP U UKOCAIP.



Bblunciienne 3IeMEHTOB MHOTOTPAHHUKOB: pEOpa, nuaroHanu, yriuel. Ilmomanes ©GokoBOM
MMOBEPXHOCTH M TIOJTHOW TOBEPXHOCTH TPSIMOM TPHU3MBI, IUIONIAJb OCHOBaHWH, Teopema O OOKOBOM
MOBEPXHOCTH TPsAMO mpu3Mbl. [Inomians 60KOBOW MOBEPXHOCTH M IMOBEPXHOCTH NMPABHIBHONW MHUPAMHIIBL,
TeopeMa O IUIOUIAA yCEUEHHON MTUPAMMUIBI.

CumMeTpust B IPOCTPAHCTBE. DJIEMEHTbl CUMMETPHUU IMPAaBWIbHBIX MHOTOTpaHHUKOB. CHUMMETpHs B
[IPaBUJILHOM MHOTOIPAaHHUKE: CUMMETPUS Napajuleenunea, CAMMETPHs IIPABUWIbHBIX IIPU3M, CUMMETPUS
IIPaBUJILHON MUPAMHUIBI.

BeKTﬁpr U KOOPAMHATHI B IPOCTPAHCTBE

[TonsiTus: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOp, JUIMHA HEHYJEBOIO BEKTOpPA, BEKTOPHI
KOJUIMHEApHBIE, COHANPAaBICHHBIE W IPOTHUBOIOJIOXKHO HAIIPABJICHHBIE BEKTOpBHL. PaBEeHCTBO BEKTOPOB.
JIelcTBUSI C BEKTOpaMM: CJIOXEHHE U BBIYMTAHUE BEKTOPOB, CYMMa HECKOJBKHX BEKTOPOB, YMHO)KEHHE
BeKTOpa Ha 4ucio. CBOMCTBa ClIOKEeHUs BEKTOpOB. CBOMCTBA YMHOXEHHUs BEKTOpa Ha yucio. Ilonsarue
KOMILIaHapHble BEKTOpHL. [Ipu3Hak komianapHocTu Tpéx BekTopoB. [IpaBuiio napasmenenunena. Teopema
O Pa3lOoXEHUM BEKTOpa IO TPEM HEKOMIUIAaHAPHBIM BeKkTOpaM. [IpsMoyrosbHas cucremMa KOOpIMHAT B
npoctpancTBe. KoopauHaTel BekTopa. CBsi3b MEXIy KOOpAMHATAMU BEKTOpA U KOOpJAMHATAMM TOYEK. YTOJ
Mexny BekTopamu. CKansipHOE MPOU3BEICHUE BEKTOPOB.

11 KJIACC
Tena Bpamenust

[ToHATHS: UMIMHAPUYECKAsT MOBEPXHOCTb, KOHWYECKAas MOBEPXHOCThb, cepuueckas MOBEPXHOCTD,
oOpasyromue moBepxHocTei. Tena BpaleHus: IMWIMHIP, KOHYC, YCeUEHHBIH KOHYC, cdepa, map. Bzaumuoe
pacmosoxkeHue cdepbl M IIOCKOCTH, KacaTelbHas IIOCKOCTh K cdepe. M300pakeHue Ten BpalieHHs Ha
wiockocTy. Pa3BépTka nununHapa u konyca. CuMMeTpHs cepbl U mapa.

O6bEM. OcHOBHBIE CBOMCTBA 00BEMOB Teil. Teopema 00 00BEME MPSAMOYTOJIBHOTO MapajuieieuIea u
cienctBus u3 He€. OOBbEM NPAMON U HAKIOHHOM MPU3MBI, IUJIUHPA, MUPAMUJILI U KoHyca. OO0BEM mapa u
[IIAPOBOTO CErMEHTA.

Kom0OunHanmu ten BpamieHus U MHOrorpaHHukoB. [Ipu3Ma, BnucaHHasi B IMJIMHJP, ONUCAHHAsT OKOJIO
mumHapa. lepeceyenne cdepsl u mapa ¢ miockocThio. Kacanue mapa u cdepsl miaockocteio. [lonarue
MHOTOTpaHHHKA, OTIMCAHHOTO OKOJIO chepsl, cepsl, BIMCAHHONH B MHOTOTPAHHUK WJIM TEJIO BPAILICHHS.

[Tnomans MOBEpXHOCTH LMJIMHIPA, KOHYCA, IuIomanb chepsl u e€ yacreil. [lonoOue B mpocTpaHCTBe.
OTtHomeHne 00bEMOB, TUIONIAICH TOBEPXHOCTEN MO00HBIX (uryp. [IpeodbpasoBanue mogo0us, TOMOTETHS.
Pemenue 3a1a4 Ha MIIOCKOCTH C UCIIOJIB30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoeHue ceyeHHI MHOTOTPAHHUKOB M TeN BpAIICHUS: CEUCHHS INUIMHApA (MapajielbHO U
MEePIEHANKYJISIPHO OCH), CEUCHUS KOHyca (MapajuiebHbIE OCHOBAHUIO U TPOXOJAIINE Yepe3 BEPIIUHY),
CEYEeHHs 1apa, METO/Ibl [IOCTPOEHHUSI CEUEHUIM: METOJI CIEA0B, METOJI BHYTPEHHETO NPOECKTUPOBAHHUSI, METO
IIEPEHOCA CEKYIEH MIIOCKOCTH.

BexkTopbl M KOOpAUHATHI B IPOCTPAHCTBE
Bextopsl B npocTpancTBe. Onepauuy HaJ BeKTOopamu. BexkropHoe ymHOXeHHE BeKTOpoB. CBOMCTBa
BEKTOpPHOTO yMHOXkeHHs. [IpsimoyronbHas cuctema KoopauMHAT B mpocTpaHcTBe. KoopauHaTbl BekTOpa.

Paznoxenue BexTopa 1o 6a3ucy. KoopauHaTHO-BEKTOPHBIN METO/I IPU PEIICHUH T'€OMETPUIYECKHX 3a/1a4.

J{BH:KEeHHS B IPOCTPAHCTBE



JBwxenust mnpoctpancTBa. OtobOpakenus. JIBwkeHus u paBeHCTBO (uryp. OOmme cBoiicTBa
JIBW>KEHUN. Buabpl ABMKEHMI: MapayiebHbId MEPEeHOC, [IEHTPpaIbHAs CUMMETPUSI, 3€pKajibHasi CUMMETPHS,
MOBOPOT BOKPYT mpsimoii. [IpeoOpazoBanus nogodust. [Ipsimas u chepa Diinepa.



HNJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O KYPCA «'EOMETPU S
(YITJIYBJEHHBIM YPOBEHB) HA YPOBHE CPEJJHEI'O OBIIETO OBPA3OBAHUS

JIMUHOCTHBIE PE3YJIBTATHBI

1) rpaxnaHckoe BOCIMTaHHUe:

c(OPMUPOBAHHOCTh TPAKIAHCKONW MO3UIMH 00YYArOIIETrocsl KaK aKTUBHOTO M OTBETCTBEHHOTO UJIeHA
pOCCHICKOTO OOIEeCcTBa, MPEJICTABICHUE O MAaTEMAaTHYECKHX OCHOBaX (DYHKIIMOHHPOBAHUS Pa3TUIHBIX
CTPYKTYp, SIBICHUH, TMpPOIENyp TpaxkIaHCKOro oOmiecTBa (BBIOOPHI, OMpPOCHl M JpYyroe), yMeHHe
B3aMIMOJICHCTBOBATH C CONUATHHBIMUA MHCTUTYTAMH B COOTBETCTBUU C X (DYHKIIUSIMHU U Ha3HAUCHUEM;

2) naTPpUOTHYECKOE BOCTIUTAHME:

C(OPMHPOBAHHOCTh POCCHIMCKON TPaKTAHCKOM HMIEHTHMYHOCTH, YBAKEHUS K MPONUIOMY H
HACTOSIIIIEMY POCCUICKON MAaT€MATUKH, IEHHOCTHOE OTHOIIEHHUE K JOCTUKEHUSAM POCCUNUCKUX MATEMATHKOB
Y POCCUMCKON MAaTEeMaTUYECKOM IIKOJbI, HCIIOJIb30BAHUE ATUX JOCTHKEHUN B JPYTUX HAayKaX, TEXHOJOTHSIX,
cdepax IKOHOMUKH;

3) AyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

OCO3HAHHE JIyXOBHBIX IIEHHOCTEH POCCHICKOr0 HapoAa, CHOPMUPOBAHHOCTh HPABCTBEHHOTO
CO3HAHUs, PTHYECKOTO TOBEJEHUS, CBSI3AHHOTO C MPAKTHUYECKUM MPUMEHEHHEM [OCTHKCHHM HayKu U
JeSITeNbHOCTBIO YYEHOTO, OCO3HAHUE JINYHOTO BKJIaJa B TOCTPOEHUE YCTOMYUBOTO OyAyIIero;

4) 3cTeTHYECKOEe BOCTIUTAHME:

ACTETUYECKOE OTHOIIEHUE K MHUPY, BKIIOYAst 3CTETUKY MaTeMaTUYECKUX 3aKOHOMEpPHOCTEH, 0OBEKTOB,
3a/1ayu, pelIeHU#, pacCyXJIeHWM, BOCHPUUMYHMBOCTh K MATEMAaTHUYECKUM acleKTaM pPa3jIuYHbIX BHJIOB
HCKYCCTBA;

5) pusnyeckoe BociMTaHUE:

c(OpPMUPOBAHHOCTh YMEHHS TNPUMEHATH MaTeMaTH4ecKhe 3HaHWs B HHTEpecax 370pPOBOTO U
Oe3ormacHoro oOpa3a >KH3HH, OTBETCTBEHHOE OTHOIICHWE K CBOEMY 3JIOPOBBIO (37I0pOBOE THTAHHE,
cOamaHCUpPOBaHHBIA PEXKUM 3aHATUA W OTHbIXa, pEryJsipHas (Qu3ndeckas aKTUBHOCTDB), (hU3MUECKOE
COBEPILIEHCTBOBAHUE MPHU 3aHATHUSX CIIOPTUBHO-030POBUTEIIHHOM J1€ATETLHOCTHIO;

6) TpynoBoe BocniuTaHMe:

TOTOBHOCTh K TPYyIy, OCO3HAHHWE IICHHOCTH TPYJOJMIOOWs, HWHTEpEC K pa3iIuuHbIM cdepam
poecCHOHaNbHOM JESITeIbHOCTH, CBA3aHHBIM C MAaTeMaTUKON U €€ MPUIIOKEHHUSIMH, YMEHHUE COBEpILATh
OCO3HAHHBINM BBIOOP OyayIel mpodeccun U pearn30BhIBATh COOCTBEHHBIC JKM3HCHHBIC TUIAHBI, TOTOBHOCTH
U CcrocoOHOCTh K MaTeMaTH4eCKOMYy OOpa3oBaHHIO M camMO00pa30BaHUIO Ha MPOTSHKEHUH BCEH KU3HHU,
TOTOBHOCTH K aKTUBHOMY YYaCTHIO B PEIICHUH MPAKTUYECKUX 3a]]a4 MAaTeMaTHUYE€CKON HApaBJIEHHOCTH;

7) 3K0JI0OTHYeCKOe BOCIIUTAHHUE:

c(OPMUPOBAHHOCTh 3KOJOTUYECKOW KYJIbTYPhI, MOHHMMAHUE BIUSHUS COIHMATHLHO-I)KOHOMHYECKUX
MPOLIECCOB HA COCTOSIHUE MPHUPOJHON M COIHUAIBHON Cpelpl, OCO3HAaHWE TII00ATBFHOTO XapakTepa
IKOJIOTHYECKUX TPOOJIeM, OpUEHTAIMsI Ha NPUMEHEHHWE MAaTEeMAaTHUSCKUX 3HAHWUU JUIsl PEUICHUs 3a1ad B
o0JacTu OKpYy»Karoliel cpelbl, IAHUPOBAHHME IMOCTYNKOB U OLEHKH WX BO3MOXKHBIX IOCIEICTBUM IS
OKpY>Karollen Cpeibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMUPOBAHHOCTh MHPOBO33PECHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHUTHSI HAYKHU W
OOIIIECTBEHHOI MPaKTUKHU, MOHMMaHHWE MaTeMaTUYeCKOW HayKu Kak cepbl 4eloBedeCKOW AesITeIbHOCTH,
ATanoB €€ pa3BUTUS W 3HAYUMOCTH Il Pa3BUTHUs IMBWIM3AIMU, OBJIQJICHHE SI3BIKOM MaTeMaTUKU U
MaTeMaTUYeCKON KyJIbTYpOH Kak CpPEACTBOM IO3HAHUS MHUPA, TOTOBHOCTh OCYLIECTBJISATh HPOEKTHYIO U
HCCIIE0BATENbCKYIO ACSITEIbHOCTh UHIMBUIYAIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIbTATbI
ITo3naBaTebHBIC YHHBeEPCAJIbHBbIC YUeOHbIC el CTBHUS
Ba3oBbie 1oruueckue geiicTBus:
BBISIBIISITh M XapaKTEpPU30BATh CYIIECTBEHHBbIC TNPU3HAKKM MAaTEMaTHYeCKHX OOBEKTOB, IOHSATHH,

OTHOILIEHUH MEXIy MOHSATUSAMHU, POPMYIUPOBATH OMpEAENCHUS] TMOHATUMN, YCTAaHABIMBATh CYIIECTBEHHBIH
MPU3HAK KIACCU(PUKAIIUN, OCHOBAHHUS JTsl 000OIICHUS U CPaBHEHUS, KPUTEPUU TIPOBOIMMOTO aHAIN3a;



BOCIIPUHUMATh, ()OPMYIMPOBATEH U NMPEOOPA30BBIBATH CYXKACHUS: YTBEPAUTEIbHBIE U OTpULIATEIbHBIE,
€IMHUYHbIE, YaCTHBIE U OOIINE, YCIOBHBIE;

BBISABJIATE MATCMATUYCCKHUEC 3aKOHOMCPHOCTH, B3aMMOCBA3HM U HNPOTUBOPCHUUS B (I)aKTaX, JaHHBbIX,
HAOJIOJIEHUSIX U YTBEPKACHUAX, PEAIaraTh KPUTEPUHN IS BBISIBJICHHS 3aKOHOMEPHOCTEHN M MPOTUBOPEUNH;

JACJIaTh BBIBOJbI C UCITIOJIb30BAHUCM 3dKOHOB JIOTUKH, ACAYKTHUBHBIX U WMHIAYKTHBHBIX YMOSaKHIOquHfI,
YMO3aKJIIOUEHUH 10 aHAJIOTHH;

MNpOBOAUTL CaAMOCTOATCIIBHO OO0Ka3aTCJIbCTBA MATCMATUYCCKUX yTBep)K,Z[CHI/Iﬁ (HpHMBIC n ot
MIPOTUBHOT0), BBICTPAWBATh ApPryMEHTAIMI0, MPHUBOJUTH NPUMEPhl U KOHTPIPUMEPHI, OOOCHOBBIBATH
COGCTBGHHLIC CYKACHUA U BbIBO/IbBI;

BBIOMPATH CIIOCOO pernieHus yueOHoM 3a1aun (CpaBHUBATh HECKOJBKO BAPUAHTOB PEIICHHS, BHIOMPATH
HauboJIee MOAXOIAIINN ¢ YIETOM CAaMOCTOSATEIHHO BBIICTICHHBIX KPUTEPHUER).

ba3oBble ucciegoBarebCcKue AecTBUS:

HCIIOJIb30BaTh BOIIPOCHI KAaK MCCIEI0BATENIbCKUM MHCTPYMEHT MO3HaHMS, (OPMYJIHPOBATh BOMPOCHI,
¢bukcHpyIMe MpOTUBOpeYre, MpolieMy, YCTaHABIMBATh MCKOMOE M JaHHOE, (OpPMHUpPOBATH TUIOTE3Y,
apryMeHTHPOBATH CBOIO ITO3UIIMIO, MHEHUE;

MIPOBOJUTH CAaMOCTOSITEJIbHO CIUIAHUPOBAHHBIA JKCIEPUMEHT, MCCIEAOBAHUE II0 YCTAHOBJICHUIO
O0COOEHHOCTE MaTeMaTHU4ecKoro OOBEKTa, SBIICHUS, TNPOIECCa, BBISIBICHUIO 3aBUCHUMOCTEH MEXIY
00BEKTaMHU, SIBIICHUSIMU, TIPOIIECCAMU;

CaMOCTOATENbHO  (OPMYJIUPOBAaTh O0OOIIEHUST W BBIBOABI IO pe3yjibTaTaM TMPOBEIEHHOTO
HAOMIO/IEHUs, KCCIEAOBAaHUSA, OIICHUBATh JIOCTOBEPHOCTh IMOJNYYEHHBIX pPE3yJbTaTOB, BBIBOJOB U
000011LEeHN;

IIPOTHO3UPOBATh BO3MOYKHOE pa3BUTHUE MPOLECCA, a TAKKE BBIABUTATh IPEIAINOIOKEHUS O €ro
pa3BI/ITI/II/I B HOBBIX yCJ'IOBI/ISIX.

Pa6ora ¢ undopmanmueii:

BBISIBJIATH ACQUIUTH UH(DOPMALIUY, JTAHHBIX, HEOOXOAUMBIX Ui OTBETA Ha BOIMPOC M JJIS PEIICHUS
3a]a4H;

BBIOMpaTh MH(YOPMAIMIO M3 MCTOYHMKOB PA3IMYHBIX TUIOB, aHAIM3UPOBATh, CUCTEMATHU3UPOBATH U
MHTEPIPETHPOBATH MHPOPMAITUIO Pa3IHYHBIX BHIOB U ()OPM IPEICTABICHHS;

CTPYKTYpUpPOBaTh HHGOpMALIMIO, MPEACTaBIATh €€ B pa3lUYHbIX (QopMax, HWILTIOCTPUPOBATDH
rpapuyuecKy;

OIICHUBATh HAAEKHOCTh MHPOPMAIIMH 110 CAMOCTOATEIHHO CHOPMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHMKaTHBHBbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eiCTBUSA

Oo0menue:

BOCIPUHUMATh U (HOPMYIHPOBATH CYXKACHUS B COOTBETCTBHUH C YCIOBUSAMHU U LIETSIMU OOIICHHUS, SICHO,
TOYHO, TpaMOTHO BI)Ipa)KaTI) CBOIO TO‘-IKy 3p€HI/I$[ B YCTHBIX 1 IIMCBMCHHBIX TEKCTaX, AaBaThb IIOSICHECHUA I10
XOJTy pelleHus 3a7a4i, KOMMEHTHPOBATh MMOJTYYCHHBII pe3ybTar;

B X0Jie¢ 00CYKJIEHUS 3aJ]aBaTh BONPOCHI IO CYIIECTBY OOCYXJTaeMOH TeMbI, TIPOOJIEMBI, perraeMoit
3aJ1a4M, BHICKA3bIBATh WJICH, HAIIEJICHHBIE HAa TIOUCK PEIICHUS, COMIOCTABIISATh CBOH CYXKJICHUS C CYKICHUSIMU
IPYTUX YYacTHUKOB Juajiora, OOHapy>KMBaThb pa3jIM4Me€ M CXOJCTBO IMO3ULUI, B KOPPEKTHOH (opme
(dbopMyIIMpOBaTh pa3HOTIACHS, CBOU BO3PAKECHHUS;

HpeI[CTaBJ'ISITB pe?;y.]'II)TaTBI peHIeHI/IH 3aJa4u, 3KCH€pI/IMCHTa, HccjIe10BaHusd, HpOCKTa,
CaMOCTOSITENTLHO BBIOMpaTh (OpMaT BBICTYIUICHUS € YYETOM 3aJay MPE3eHTAllM W OCOOeHHOCTEeH
ayTUTOPHH.

PeryasiTuBHbIe yHUBepcaJbHbIe y4eOHbIe /1eiicTBUA
Camoopranusanus:
COCTABJIATh IUIAH, aJITOPUTM PpEIICHUS 3a7aud, BBIOMpATh CIOCOO pelieHHs ¢ y4€TOM HMEIOIIUXCS

pPECYpPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBaTh M KOPPEKTUPOBATh BapHAaHTHI PELICHUH C
yu€TOM HOBOM MH(pOpMaLuu.



CaMOKOHTPOJIb, IMOIIHOHAJIbHbI MHTEJIEKT:

BJIa/IETh HaBBIKAMU I[103HABAaTEJbHOM peQIeKCMM KaK OCO3HAHMSI COBEpIIAEMbIX JEHCTBUI U
MBICITUTENILHBIX TPOIECCOB, UX PE3yIbTATOB, BIAJCTh CIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJISI Ipoiiecca
U pe3yJbTaTa pelieHusl MaTeMaTHuYecKoi 3a1auu;

MpEeABUACTh TPYJHOCTH, KOTOPbIE MOTYT BO3HHKHYTH MPHU PEIICHUH 33Ja4l, BHOCUTh KOPPEKTUBHI B
NeSITENbHOCTh Ha OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX, HAlICHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

OILICHMBATh COOTBETCTBHE pE3yJbTaTa IEIU M YCIOBUSM, OOBSCHATH NMPUYHHBI JTOCTHKEHHS WU
HEJOCTH)KEHUS PE3yJIbTaTOB JIEATEIbHOCTH, HAXOIUTh OUINOKY, AaBaTh OLEHKY NMPUOOPETEHHOMY OTIBITY.

CoBMecTHAA 1eITEJIbHOCTD:

MOHMMATh M KCIOJIb30BAaTh MPEUMYIIECTBA KOMAHAHONW W WHIANBUAYATbHONH pabOTHI MPHU pPELICHUH
y4eOHBIX 3a7a4, MPUHUMATH II€JIb COBMECTHOW MIESATEIHHOCTH, IJIAHUPOBATh OPraHU3AIMI0 COBMECTHOM
paboThl, pactpenenaTh BUIbl paboT, JOTOBApUBATHCS, OOCYKAATh MPOIECC U PE3yNbTaT paboThl, 0000MIaTh
MHEHHS HECKOJIBbKUX JIIOICH;

y4acTBOBaTh B TPYMIOBBIX Gopmax paboThl (0OCykaeHHs, 0OMEH MHEHUN, «MO3TOBBIE HITYPMBI» U
WHBIE), BBITIOJIHATH CBOIO YacTh PabOThl U KOOPJAMHUPOBATH CBOU JICUCTBUS C IPYTMMU WICHAMH KOMAaHJIbI,
OLICHMBATh Ka4eCTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHIM, CHOpMYITHUPOBAHHBIM yUYACTHHKAMU
B3aNMOJCUCTBH.

HNPEAMETHBIE PE3YJIBTATDI

K xonmy 10 kaacca o0yyaromuicss HAy4YnuTCS:

. CBOOOJIHO ONEPUPOBATH OCHOBHBIMHU MOHATUSAMHU CTEPEOMETPUHU TP PEIIECHUH 3a7a4d U MPOBEICHUH
MaTeMaTHUYECKUX PacCy KICHHI;

. IIPUMEHATH aKCUOMBI CTEPEOMETPUN U CIEICTBUS U3 HUX IIPU PEILIEHUU T€OMETPUYECKUX 3a/1ay;

. KJIaCCU(PUIMPOBAaTh B3aUMHOE pACIOJOKEHUE IMpPSIMBIX B IPOCTPAHCTBE, IUIOCKOCTEH B
IIPOCTPAHCTBE, NPSMBIX U IUIOCKOCTEN B IPOCTPAHCTBE;

. CBOOO/IHO OIEpPUPOBATh MOHATHSIMH, CBSI3aHHBIMU C YIJIaMU B IPOCTPAHCTBE: MEXIY MPSIMBIMU B
IIPOCTPAHCTBE, MEXY MPSAMOI U IIIOCKOCTBIO;

. CcBOOO/IHO OIEPUPOBATH MOHATUSMH, CBI3aHHBIMH C MHOTOTpaHHUKAMU;

. CBOOOJHO PacCHO3HAaBAaTh OCHOBHbBIE BH/bl MHOI'OI'PDAaHHMKOB (IpU3Ma, MUpaMUIA, MPSIMOYTOJIbHBIHI
napajuiesenunen, kyo);

. KJIaccu(UIMPOBaTh MHOTOI'PAHHUKH, BEIOMpPAsi OCHOBAHUS JJIS KIIaCCU(PUKAIINH;

. CBOOO/IHO OIEPUPOBATH MOHATUSMH, CBI3aHHBIMH C CEYEHHEM MHOTOTPaHHUKOB INIOCKOCTHIO;

. BBINOJIHATH MapajljiesbHOe, LIEHTPAJIbHOE U OPTOrOHAJIBHOE MPOSKTHUPOBAaHUE (UTYpP HA IUIOCKOCTb,
BBITIOJHATH U300paskeHus: (GUryp Ha IJIOCKOCTH;

. CTPOUTh CEUYEHHsS MHOTOTPAHHUKOB pa3IMYHBIMU METOJAMH, BBINOJHATH (BBIHOCHBIE) IUIOCKHE
YepTEeKH U3 PUCYHKOB MPOCTHIX O0BEMHBIX PUTYp: BUJ CBEPXY, COOKY, CHHU3Y;

. BBIUUCIIATH IJIOLIAAN TOBEPXHOCTENH MHOIOIPAaHHUKOB (IIpU3Ma, NUpaMUJa), TEOMETPUUYECKUX TEN C
npuMeHeHueM Gpopmyi;

. CBOOOJHO OINEpPUPOBATh MOHATHSAMU: CHUMMETPHs B IPOCTPAHCTBE, LEHTP, OCh M IJIOCKOCTh
CUMMETPUH, LIEHTP, OCh U IJIOCKOCTh CUMMETPUU (QUTYPBI;

. CBOOOJHO  ONEpPHPOBATH IMOHATUSIMHM, COOTBETCTBYIOIIMMH BEKTOpaM M KOOpJIMHATaM B
IIPOCTPAHCTBE;

. BBITIOJIHATH IEHCTBUSA HaJl BEKTOpaMU;

. pelaTh 3a/a4d Ha JI0Ka3aTeIbCTBO MATEMATUYECKUX OTHOIICHUN M HAXO0XKJIEHUE F€OMETPHUYECKUX

BEJIMYUH, IIPUMEHSSI U3BECTHBIE METOMBI IIPU PELICHUU MAaTEMaTUYECKUX 3a7a4 IOBBIIICHHOIO U BBICOKOIO
YPOBHSI CIIOKHOCTH;

. IIPUMEHATH IIPOCTEHIINE IPOTPAMMHBIE CPEACTBA U HIEKTPOHHO-KOMMYHUKALIMOHHBIE CUCTEMBI IIPU
pELIEHUH CTEPEOMETPUUECKUX 3a/1aY;

. U3BJEKaTh, IPeoOpa3oBbIBATH W HHTEPIPETHPOBATH HHGPOPMALMIO O MPOCTPAHCTBEHHBIX
reoMeTpUYEeCKUX QUrypax, NpecTaBICHHYIO Ha YEPTEKaxX U PUCYHKAX;

. IIPUMEHSATH [IOJyYEHHBIC 3HAHMS Ha MPAKTUKE: CPABHUBATH U AHAIM3UPOBATh PEAJIbHBIC CUTYaLUU,
MPUMEHATh HW3YyYEHHbIE MOHSATHS B IPOLIECCE IIOMCKAa PELICHHs] MaTeMaTH4ecKu CchOpMyIHMpOBaHHON
po0JIeMbl, MOAEIUPOBATh PeaibHbIE CUTYallUU HA S3bIKE T€OMETPUHU, UCCIIE0BATh IIOCTPOCHHBIE MOJIENH C



UCTIOJIb30BAaHUEM T€OMETPUYECKUX TMOHATHH W TeOpeM, ammapara aireOpbl, pelaTh MpaKTHUECKUe 3a/1a4H,
CBSI3aHHBIE C HAXO0X/JICHUEM F€OMETPUYECKUX BEJINYHH;

. UMETb MPEe/CTaBIeHUsI 00 OCHOBHBIX ATalax pa3BUTHS T€OMETPHH KaK COCTaBHOW 4acTH (pyHIaMeHTa
Pa3BUTHS TEXHOJIOTUH.

K xoniy 11 kaacca o0ydaromuiicss HAy4YUTCS:

. CBOOOJTHO ONIEPUPOBATH MOHATUSIMH, CBS3aHHBIMHU C IMJIMHIPUYECKON, KOHUUECKOW U chepruecKon
MOBEPXHOCTSAMH, OOBSACHITH CLIOCOOBI MOJTYUYCHHUS;

. ONEPUPOBATh TOHATHSIMHU, CBA3aHHBIMU C TEJaMH BpAIICHUS: IMIMHIPOM, KOHYCOM, cdepoil u
1apOM;

. pacro3HaBaTh Tejia BpalleHus (MUIHHIpP, KOHYC, cdepa U map) U OOBSICHATH CIIOCOOBI TOTYYECHUS
TeJ BPaILLCHHUS;

. KJIacCH(UIIMPOBATh B3aUMHOE PACIIOIOKEHUE Chephl U INIOCKOCTH;

. BBIUUCIIATh BEJIWYMHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TeNl BpalleHHsd, OOBEMBI M IUIOMIAAU
MIOBEPXHOCTEH MHOTOTPAHHUKOB U TEJI BPAIIEHUs, TEOMETPUUYECKUX TEN C IPUMEHEHHEM (HOopMyT;

. CBOOOJHO ONEpUPOBaTh MOHATUSAMH, CBA3aHHBIMH C KOMOMHAIMSIMU Tel BpAIIEHUS W

MHOTOT'PAaHHMKOB: MHOTOTPAaHHUK, BIUCAHHBIA B chepy M ONMUCAHHBIA OKOJIO cdepsl, chepa, BOUCAHHAS B
MHOT'OI'PAHHMK WJIH TEJIO BPAlllCHHUS;

. BBIYHUCIISITH COOTHOIICHUS MEXKTy TUIOIIAIsIMU TTOBEPXHOCTEN U 00BEMaMHU MOAOOHBIX TEJ;

. n300paxarh u3ydaeMble (GUTYpPHI, BHITIOTHATEH (BBIHOCHBIC) IJIOCKHE YEPTEKHU U3 PUCYHKOB MPOCTHIX
00BEMHBIX (UTYpP: BHJI CBEPXY, COOKY, CHU3Y, CTPOUTH CEUEHUS TEJ BpAIlCHUS;

. U3BIIEKAaTh, MHTEPIPETUPOBATH M MpeoOpa3oBbIBaTh HHGOPMAIMIO O MPOCTPAHCTBEHHBIX
TEOMETPUUYECKUX PUTYpax, MPEJICTABICHHYIO Ha YePTEKAX U PUCYHKAX;

. cBOOO/IHO ONIEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

. BBITIOJIHSATH OIE€paIliy HaJ BEKTOPaMHU;

. 3a/1aBaTh INIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOP/IMHAT;

. pemath TEOMETPUYECKHE 3aJadyd Ha BBIUYMCICHUE YIJIOB MEXIY MPSMBIMA M TUIOCKOCTSAMH,

BBIUMCIICHHE PACCTOSIHUHA OT TOYKM JI0 IUIOCKOCTH, B 1I€JIOM, Ha NPHUMEHEHHE BEKTOPHO-KOOPIAMHATHOIO
METO/1a IIPU PELLICHUH;

. CBOOOJTHO OIEPUPOBATH MOHSATHUSMHM, CBSI3aHHBIMHU C JIBHOKCHHEM B NPOCTPAHCTBE, 3HATh CBOMCTBA
JIBIKCHUM,
. BBITIOJIHATh HW300PKCHHsI MHOTOTPAHHMKOB M TEJI BpAIICHHUS TPH TapajlieIbHOM TIEpeHoce,

[EHTPAIbHOW CHUMMETPHUH, 3€pKabHOW CHUMMETPHUH, TPU TIOBOPOTE BOKPYT MpsIMOM, NpeoOpa3zoBaHuUs
o100Hs;

. CTPOUTH CEYEHHsS MHOTOTPAaHHUKOB M TEJI BpalllEHUS: CEUEHUs IWIMHApa (MapajyielbHO H
NEePHEHIUKYJIIPHO OCH), CE€YEHUs KOHyca (MapajiesbHble OCHOBAHHMIO U HMPOXOJALIME uYepe3 BEepIIMHY),
CEYEHMs 111apa;

. HCIIOJIb30BaTh METOBI TIOCTPOEHUSI CEUEHUI: METOJ CJIEI0B, METOJl BHYTPEHHETO NMPOCKTUPOBAHUS,
METO/JI IIEPEHOCA CEKYLIEH IIJIOCKOCTH;

. JOKa3bIBaTh FTEOMETPUYECKHUE YTBEPKACHHUS;

. IIPUMEHATh T€OMETpUYEeCKUE (PAKTBI JUIsl PEIIEHUS CTEPEOMETPUUECKHX 3a/ad, IPEaroJararoiinux
HECKOJIBKO I1aroB PELICHUs, €CIIU YCIOBUS IPUMEHEHHs 3a/1aHbl B IBHOM M HEsIBHOMU (opMme;

. pelaTth 3a7a4d Ha JI0Ka3aTeIbCTBO MAaTEMATHYECKUX OTHOIICHHWN M HAXO0XKJIEHUE T€OMETPHUUECKHUX
BEJINYHH;

. IPUMEHATh IMPOrpaMMHBIE CPEJICTBA U 3JIEKTPOHHO-KOMMYHUKALIMOHHBIE CHCTEMBI IIPHU PEIIEHUU
CTEpEOMETPUUECKHX 3a/1ay;

. IIPUMEHATDH MOJyYEHHBIE 3HAHUS Ha MPAKTHKE: CPAaBHUBAThH, AHAJIM3UPOBATh U OLIEHUBATh pEajlbHbIE

CUTYyallUM, TPHUMEHSATh W3YUYEHHBbIE TMOHATHUS, TEOPEMbI, CBOWCTBA B IMpOIECCE IIOMCKA pEUICHUs
MaTeMaTHYECKU CPOPMYITUPOBAHHON MTPOOIIEMBI, MOJISIIMPOBATH PEeaTbHBIC CHUTYAINH Ha SI3BIKE TEOMETPHUH,
MCCJIE0BATh MOCTPOCHHBIE MOJEIN C HMCIOJb30BAaHUEM T'€OMETPUYECKUX MOHATHM M TeOopeM, arrmapara
anreOpsl, pemaTh MPaKTUYECKHUE 3aa4M, CBSI3aHHbBIE C HAX0XKACHUEM T€OMETPUUCCKUX BEIUYHH;

. MMETh MpeCTaBlIeHUs] 00 OCHOBHBIX ATalax pa3BUTHs F'€OMETPUH KaK COCTaBHOM 4acTu (yHIaMeHTa
Pa3BUTHS TEXHOJIOTUH.



TEMATHUYECKOE INTAHUPOBAHUE

10 KJIACC

No HanvmMmeHOBaHWe pa3nenos u

KonnyecTBo Yacos

n/n TEM NporpaMmmeol Bcero KoHTposbHble | [MpakTn4eckmne
paboThl paboThl
1 |BBepeHune B cTepeomMeTputo 23 1 2
2 |B3auMHoOe pacnofio)xeHue §) 1
NPsMbIX B MPOCTPaAHCTBE
3 |[MapannenbHOCTb NPAMbIX W 8
MJIOCKOCTEN B NMPOCTPAHCTBE
4 |MepneHAVKYNAPHOCTb NPAMbIX 25
N MJOCKOCTEN B MPOCTPAHCTBE
5 |Yrnel n pacctoaHus 16 1
6 [MHororpaHHuKuN 7 1 1
7 |BekTopbl B MPOCTPaHCTBE 12
8 |MoBTOpeHmne, 0b60buieHne n 5 1
cucTemMaTmsaumnsa sHaHUn
OBLLLEEE KOJIMYECTBO YACOB MO 102 5 1
NMPOrPAMME
11 KJIACC
Ne | HauvmeHoOBaHWe pa3aesioB u Konn4ecTBo 4acoB
n/n TEM NporpamMmmebl Bcero KOHTpoOsbHble | [TpaKTuyeckune
paboThl paboThl
1 |AHanuTn4eckasa reomeTpus 15 1
2 |O6bEM MHOrorpaHHmMKa 17 1
3 |ObbEM MHOrorpaHHuKa 17 1
4 |NoBTopeHune, obobuieHne n 15 1
cucTtemMaTmsaumnsa 3HaHUn
5 [MoBTopeHue, o6obuieHne u 15 1
cucTtemMaTmsaumnsa 3HaHUn
6 [Tena BpalleHus 24 1 1
7 NMnowann noBepxHOCTU K 9 1
00BbEMBbI KPYIr/iblX TenN
8 |OBuxeHuns 5 1
9 |MoBTopeHune, obobLieHne n 17 2
cucteMaTmlaumsa 3HaHUN
OBLLEE KOJIMYECTBO YACOB MO 134 10 1
MPOIrPAMME




IHOYPOYHOE IIJTAHMPOBAHUE

10 KJIACC

No
n/n

Tema ypoka

Konmn4yecTBo 4YacoB

Bcero

KoHTpoNbH| lNMpakTuyec
ble paboTbl|Kne paboThbl

HaTa
n3y4eH
ns

MoHATUA CTepeoMeTpun: TOYKa,
npsiMas, NJ0CKOCTb, MPOCTPAHCTBO.
OcHoBHbIe NpaBuia n3obpakeHns Ha
PUCYHKE NJOCKOCTN, NapasiefibHbIX
npsiMblX (OTPE3KOoB), cepeamnHsbl
oTpe3ka

1

MOHATMA CTepeoMeTpun: To4YKa,
npsmMas, NJo0CKOCTb, MPOCTPAHCTBO.
OcCHOBHble NpaBuia n3obpa>keHns Ha
PUCYHKE NJOCKOCTU, NapannenbHbIX
npsAMbIX (OTPE3KoB), cepenunHbl
oTpes3ka

MoHATUA: NepecekatoLmecs
MJIOCKOCTU, Nepecekatolmecs npsmas
N NNOCKOCTb; NOJYNPOCTPAHCTBO

MoHATNA: nepecekaowmecs
MJIOCKOCTM, nepecekatLmecs npamas
M NJIOCKOCTb; MOJIYNPOCTPAHCTBO

MHoOrorpaHHuUKN, n3obpa>keHue
MPOCTENLLNX MPOCTPAHCTBEHHbIX
duryp, HecywecTByrowmnx o6bLeKTOB

MHororpaHHUKN, n3obpakeHne
NPOCTENLLNX NPOCTPAHCTBEHHbIX
uryp, HecyLecTByOWNX 06HEKTOB

AKCNOMbI CTEPEOMETPUN N NEpPBbie
CNnencTBUsS U3 HUX

AKCNOMbI CTEPEOMETPUN N NEpPBbie
CNnencTBUsS U3 HUX

AKCMOMbI CTEPEOMETPUN U NeEPBbIE
cnencrteus U3 HUX. Cnocobbl 3agaHns
MPSAMbIX U NJIOCKOCTEN B
npocTpaHcTBe. OBo3HaYEeHNS NPAMbIX
N NJ0CKOCTEeNn

10

N306pakeHne cevyeHnin Nnupammnabl,
Kyba 1 Npn3mbl, KOTOpPblie NPOXOOAT
yepes ux pébpa. N3o0bpakeHune
rnepecevyeHmns nosly4eHHbIX
MJOCKOCTEeN. PackpalumBaHue
MOCTPOEHHbIX CEYEHUN pPa3HbIMU
uBeTamm

11

N306parkeHne cevyeHnnm nnpamMmmnabl,
Kyba 1 Npn3mbl, KOTOpPbIe NPOXOOAT
yepes nx pébpa. N3obparkeHne
nepeceyeHns rnoayyYeHHbIX
naocKocTen. PackpalwmBaHue
MOCTPOEHHbIX CEYEHUN PaA3HbIMU
uBeTamMm

12

N306parkeHne ceveHnnm nupamMmnabl,




No
n/n

Tema ypoka

Konun4ecTtBO 4Yacos

Bcero

KoHTposbH| lNMpakTn4yec
ble paboTbl|Kne paboThbl

HaTa
n3y4yeH
ns

Kyba 1 Nnpu3mbl, KOTOpble NPOXOASAT
yepe3 ux pébpa. N30bpakeHune
nepeceyeHns rnoayyYeHHbIX
njockocTen. PackpalumBaHme
MOCTPOEHHbIX CEYEHUN Pa3HbIMU
LuBeTamm

13

N306pakeHne cevyeHnin Nnupammnabl,
Kyba 1 Npn3mbl, KOTOpPblie NPOXOOAT
yepes ux pébpa. N3o0bparkeHune
rnepecevyeHmns nosayYeHHbIX
MJOCKOCTEeN. PackpalumBaHue
MOCTPOEHHbIX CEYEHUN Pa3HbIMU
uBeTamm

14

MeTon cnenoB Ans9 NOCTPOEHUS
cevyeHumn

15

MeTon cnenoB AN NOCTPOEHUS
cevyeHuin. CBOMNCTBa nepecevyeHnn
NPAMbIX N NJOCKOCTEN

16

MeTon ciiefoB And NoCTPOeHUs
cevyeHnn. CBONCTBa nepecevyeHnn
NPAMbIX U NJIOCKOCTEN

17

NMocTpoeHne cevyeHU B NUpamMuae,
Kybe no Tpém To4ykaM Ha pébpax.
Co3paHue BbIHOCHbIX YepTexxen u
3amnnchb LWaroB NoCTPoOeHUs

18

MocTpoeHne cevyeHni B Nnupamuae,
Kybe no TpéM To4ykaM Ha pébpax.
Co34aHuMe BbIHOCHbLIX YepTexen u
3anncb WaroB NOCTPOEHMUS

19

NNocTpoeHne cevyeHnn B nupamumae,
Kybe no Tpém To4ykaM Ha pébpax.
Co34aHuMe BbIHOCHbIX YepTexen 1
3aMNunCb WAroB MOCTPOEHUS

20

MocTpoeHne cevyeHU B NUpamMuae,
Kybe no Tpém To4ykaM Ha pébpax.
Co3paHue BbIHOCHbIX YepTexxen u
3amnnchb LWaroB NoCTPoOeHns

21

NMNoBTOpeHmne nnaHMeTpun: Teopema
O MPONOPLIMOHAJIbHbLIX OTPEe3Kax.
MNopobue TpeyrobHUKOB

22

[MoBTOpeHune nnaHuMeTpun: TeopemMa
MeHenas. PacyeTbl B ce4eHUax Ha
BbIHOCHbIX YepTexax. Nictopusa
pPa3BUTUSA MJIAHUMETPUN N
cTepeoMeTpun

23

KoHTponbHasa paboTta "AKCMOMBI
ctepeomeTpun. CeyeHunsa"

24

B3anMHoe pacnonoxxeHue npambiX B
npocTpaHcTee. CKpeLwmsatoLmecs
npsamble. NMpU3Hakn CKpeLLBaoLWnxcs




No
n/n

Tema ypoka

Konun4ecTtBO 4Yacos

Bcero

KOHTpPOJIbH
ble paboThl

MpakTnyec
Kne paboTbl

HaTa
n3y4yeH
ns

npsMbIX. MapannenbHble NpsaMbie B
NMPOCTPAHCTBE

25

TeopeMa 0 CyLLeCTBOBaHUN n
e4VNHCTBEHHOCTU NpsAMon
napanaenbHOW OaHHON NPAMOWN,
npoxoasiien yepes To4Ky
MPOCTPaHCTBaA U He Nnexallen Ha
OaHHoOW npsaMon. Jlemma o
nepecevyeHuUn napaniesbHblX NPAMbIX
MJOCKOCTbIO

26

MapannenbHOCTb TpeX NMPSAMbIX.
TeopeMa 0 TPEX NapasnsenbHbiX
npamMbiX. Teopema o
CKpeLwmBaoLWmxcsa npamMblx

27

MapannenbHOE NPOeKTUPOBaHMe.
OCHOBHbl€ CBOWNCTBa NapasiefibHOro
NpoeKTupoBaHus. M3obparkeHune
pa3HbIX GUryp B NapassiesibHON
npoeKLuumn

28

LleHTpanbHaa npoekumnsa. Yron c
COHanpaBJ/IeHHbIMW CTOPOHaMW. Yron
Mexay nNpamMbIMuU

29

3a/la4M Ha [0Ka3aTeNbCTBO U
nccnenoBaHne, CBA3aHHbIe C
pPacnosioXXeHnem NpsmMbIX B
NPOCTPaAHCTBE

30

MoHATMA: NapannenbHOCTb NPAMON U
MJOCKOCTU B NMpoCcTpaHcTBe. NpusHak
rnapannenbHOCTN NPAMON U
naockoctun. CBONCTBa
napanaenbHOCTN NPAMON "
MJOCKOCTM

31

FeomeTpuyeckmne 3agadu Ha
BblYUCJIEHME U [0Ka3aTeNbCTBO,
CBSA3aHHbIE C NapaafenbHOCTbIO
NPSMbIX U NMJIOCKOCTEN B
NMPOCTPAHCTBE

32

MocTpoeHme cevyeHnsd, NPoxoasaLlero
yepes OaHHYI0 NPSAMYIO Ha YepTexe un
napasiesibHOro Apyron NpsMon.
PacyéT oTHoOWwEHUN

33

MapannenbHada npoekuus,
npMMeHeHne Ons NoCTPoeHNs
cevyeHunn Kyba v napannenenunega.
CsowncTBa nNapansenenunena u
npu3mbl

34

MNapannenbHble NNOCKOCTU. [pU3HaKKN
napanaesibHOCTN ABYX MNJIOCKOCTEN

35

Teopema 0 NapannesnbHOCTUN U
€AWHCTBEHHOCTU NJ0CKOCTH,
npoxoasen 4yepes ToYKY, He




No
n/n

Tema ypoka

Konun4ecTtBO 4Yacos

Bcero

KOHTpPOJIbH
ble paboThl

MpakTnyec
Kne paboTbl

HaTa
n3y4yeH
ns

NMPUHaANEeXally AaHHOW NJIOCKOCTU
N cneancTBusa N3 Heé

36

CeoncrBa MapasyieJsibHbIX MJIOCKOCTEN:
O NapainesibHOCTN NMPAMbIX
nepece4yeHusa npnm nepecev4eHnMnn oByx
MapaJsiiesibHbIX MJOCKOCTEN TpETbEI‘/'I

37

CeoncTBa NMapassiesibHbIX MJOCKOCTEN:
00 oTpe3kax NnapannenbHbIX NPSAMbIX,
3aKJIIOYEHHbIX MeXxay
napaasienbHbIMU NAOCKOCTAMU; O
rnepecevyeHuUn NpsaMon ¢ oBymMs
rnapanasiesnbHbIMM NJOCKOCTAMU

38

[MoBTOpeHune: TeopemMa lNncaropa Ha
MJI0OCKOCTU

39

MoBTOpPEHME: TPUTOHOMETPUS
NPSAIMOYrOJIbHOr0 TPEeYroJibHMKa

40

CouncTBa Kyba 1 NpsAMOyrosibHOro
napannenenunena

41

BblyncneHve oviH OTPe3KOB B Ky6e n
npaAMOYyroJibHOM Mapasjanenenunnene

42

MNepneHANKYNAPHOCTb MPSAMON n
naocKocTu. MNMpusHak
neprneHanKynsapHOCTN NPSMon 1
MJOCKOCTU

43

MNepneHanKyNsSpHOCTb NPSMON U
naockocTu. MpunsHak
NepneHaAnKYISpHOCTU NPSMON 1
NJIOCKOCTH

44

TeopeMa 0 CyLeCcTBOBaHUN 1~
eONHCTBEHHOCTN NPAMON,
npoxopasLlen yepes TOYKY
NMPOCTPaHCTBa U NeprneHanKYNsapHOM K
NMJOCKOCTK

45

MNoCcKoCTM 1 NepneHaAnKyNsapHbie UM
NpsiMble B MHOIOrpaHHUKax

46

MNoCKOCTM 1 NepneHaAnKyNsapHbie UM
NpsiMble B MHOIOrpaHHNKax

47

MNepneHanKYNAp N HaKJIOHHAA.
[MocTpoeHne nepneHOUKynapa 13
TOYKN Ha NPAMYIO

48

MepneHanKysp U HAaKJIOHHas.
MocTpoeHne nepneHankynsipa ns
TOYKWN Ha MPSMYIO0

49

TeopeMa 0 TPEX nepneHagnKynapax
(npsamasa n obpaTHas)

50

TeopeMa 0 TPEX nepneHagnKynapax
(npsamasa n obpaTHas)

51

Yron Mexay CKkpeLiBaoLLnMncs
NPAMbIMN

52

Monck nepneHanKySPHbIX NPSMbIX C




No
n/n

Tema ypoka

Konun4ecTtBO 4Yacos

Bcero

KOHTpPOJIbH
ble paboThl

MpakTnyec
Kne paboTbl

HaTa
n3y4yeH
nsa

MOMOLLbIO MepneHanKyNapHbIX
MNJIOCKOCTEeNn

53

OpToroHasibHoe NpoekTnpoBaHme

54

NocTpoeHne cevyeHun kyba, Npusmel,
NpaBuIbHOM MMPaMnabl C MOMOLLbIO
OPTOroHaJIbHOW NPoeKLnKn

55

MNocTpoeHne cevyeHnn kyba, NpusMebl,
npasuJIbHOW NMMpamMuabl C MOMOLLbIO
OPTOrOHasIbHOW MPOoeKLnK

56

CnMmmeTpunsa B MPOCTPaHCTBE
OTHOCUTEJIbHO MJIOCKOCTU. [1710CKOCTH
CUMMETPUA B MHOIOrpaHHUKax

57

Mpu3HaK neprneHanKynsapHOCTY
NPSAMOW M NJIOCKOCTU KaK CNeacTBue
CMMMEeTpPUN

58

MpaBubHbIE MHOFOrPaHHUKK. PacyéT
PACCTOSHUIA OT TOYKM A0 MJIOCKOCTHU

59

MpaBubHbIE MHOFOrPaHHUKK. PacyéT
PACCTOSHUIA OT TOYKM A0 MJIOCKOCTHU

60

Crnocobbl onycTNTb NepneHanKynsapbl:
CUMMeTpPUSA, CABUT TOYKN MNO
napannenbHOW NpsMomn

61

CoBur Nno HenapasnesbHOW NPAMON,
N3MEHEeHNe pPacCTOAHUN

62

KoHTponbHas paboTa "B3anmHoe
pacrnosioXXeHne nNpsiMbliX N NJOCKOCTEN
B MpocTpaHcTBe"

63

MoBTOpeHMe: yroa Mexay npsmMmbiMn
Ha NJIOCKOCTW, TPUFOHOMETpPUS B
NPON3BOJZIbHOM TPEYroJibHUKE,
TeopeMa KOCMHYCOB

64

MoBTOpeHue: yron mexny
CKpewBanwmmMmnuca npsamMbiMm B
MpOCTpaHCTBEe

65

eomMeTpuyeckne MeTonabl
BbIYNCIEHNA Yrla MeXAay NpsMbiMU B
MHOrorpaHHMKax

66

ByrpaHHbin yron. CBONCTBO
JINHEWHbIX YrnoB ABYrpPaHHOro yrna

67

MNepneHanKynspHbie NJIOCKOCTW.
CBoncTtBa B3aMMHO
nepneHanKynapHbIX NJI0CKOCTEN

68

Mpu3HaK nepneHanKynapHoCTr
MJOCKOCTEN; Teopema O NPsSAMon
nepeceyeHns AByX Na0CKOCTEN
nepneHanKynapHbiX TPeTbeN
MJOCKOCTM

69

MpaMoyrosibHbIN Napannenenunes;
Kyb; namepeHunsa, cBoMcTea
NPAMOYroJIbHOro Napasnnenenunena




No
n/n

Tema ypoka

Konun4ecTtBO 4Yacos

Bcero

KoHTposbH| lNMpakTn4yec
ble paboTbl|Kne paboThbl

HaTa
n3y4yeH
ns

70

Teopema 0 AnaroHanm
NnPsIMOYrosibHOro nmapasaneneninena u
cnencTBue U3 Heé

1

71

CTepeoMeTpuyeckme 1 npuknagHble
3a4a4u, CBSI3aHHbIe CO B3aWUMHbIM
PacnosioXKeHneM NPSMbIX U MJOCKOCTH

72

MoBTOpeHME: CKpeLLnBatoLLINeCs
npsiMble, NapasinesnbHble NI0CKOCTU B
CTaHOAPTHbIX MHOrOrpaHHMKax

73

Mapa napannenbHbiX NJIOCKOCTEN Ha
CKPELLUMBAOLLMNXCA NPSAMbIX,
pacCcTosiHNE Mexay
CKpeLmBaloLWNMNCS NPSMbIMA B
MPOCTbIX CUTYaLMNAX

74

PaccTosiHMe OT TOYKWM A0 MJIOCKOCTN,
pPaCCToAHME OT NPSAMON A0 MJIOCKOCTH

75

BbluncrieHne pacCcTosHUIA Mexay
CKpeLMBaLWMMNCS NMPSMbIMA C
MOMOLLbIO MepNeHaNKYNSPHON
MJIOCKOCTHU

76

TpPEéXrpaHHbIN Yros, HepaBeHCTBa A/4
TpexrpaHHbIX yrnos. Teopema
NMudaropa, TeopeMbl KOCUHYCOB U
CUHYCOB A5 TPEXIPaHHOro yrna

77

AneMeHThbl chepnyeckon reomeTpun:
reogesnyeckue IMHUM Ha 3emse

78

KoHTponbHasa paboTa "Yrabl n
paccTtosaHuna"

79

CncrtemaTtumsaumnsa 3HaHNN
"MHOrorpaHHMK n ero afieMeHTbI"

80

NMupamunpa. Bugbl nupamuag,.
NpaBunbHaa NupaMmmnga

81

Mpun3ma. NpsamMasa n HakNOHHaA
npusmel. NpaBusbHasa rnpusma

82

Mpamon napannenenunneq,
NPSMOYrosbHbIN Napananenenunea,
Ky©6

83

Bbinyksble MHOrorpaHHuUKn. Teopema
Annepa

84

Bbinyksble MHOrorpaHHuUKn. Teopema
Annepa. NpaBubHbIE K
rnosynpasusibHble MHOrOrpaHHUKN

85

NMoBTOpeHmne n obobuieHne no Teme
"MHororpaHHnkun". KOHTpoJsibHas
paboTa "MHoOrorpaHHuMKK"

86

MoHATME BEKTOPA Ha MJIOCKOCTU U B
NMPOCTPAHCTBE

87

CyMMa BeKTOpOB

88

Pa3HOCTb BEKTOpPOB




No Tema ypoka Kosin4yecTBo 4acos DaTta
n/n Bcero |KoHTponbH| lNMpakTnyec | N3y4eH
ble paboTbl|Kne pabotbl| WA
89 [MpaBwuno napannenenunena 1
90 |[YMHOXXeHMe BeKTOpa Ha 4uncio 1
91 |Pa3no)xkeHue BekTopa No Basuncy Tpéx 1
BEKTOPOB, HE Nie)Xallunx B 04HOWN
MJOCKOCTK
92 |CkansipHoe npousBeneHmne 1
93 |BbliuncneHuve yria Mmexay BeKtopamu 1
B NPOCTpPaHCTBE
94 [MpocTenwne 3agaym C BEKTopamm 1
95 |MpocTenwmne 3agaym Cc BEKTOpamMu 1
96 [MpocTenwmne 3agaym C BEKTopamMu 1
97 [MpocTenwne 3agaym C BEKTopamm 1
98 |06obLeHne n cncTtemaTmlaumns 1
3HaHWUN
99 0Ob6obLeHne n cncTteMmaTmlaumns 1
3HaHWUN
10 NToroBas KOHTpoOsibHas paboTa 1 1
0
10 |(O6obLeHne n cuctemaTmlayns 1
1 [|3HaHuK
10 |(O6obLeHne n cuctemaTmn3ayns 1
2 [3HaHWUN
OBLEE KOJTMYECTBO YACOB MO 102 5 3

NMPOIrPAMME




YYEBHO-METOANYECKOE OBECIIEHEHUE OBPA30BATEJIBHOI'O
MMPOLECCA
O0s13aTesibHBbIE YUeOHbIe MATEPHAJIBI IJIS1 YYEHUKA

MaremMaruka: anredpa v Hayajga MaTeMaTHYECKOTO aHanu3a, reomerpus. ['eomerpus, 10-11/ Aranacsa JI.C.,
byry3oB B.®., Kanomues C.b., [To3usik 3.1'., Kucenea JI.C. U3narensctBO «IIpocBemienne»

MeToanueckne MaTEePHAJIBI IJIS YYUTEJIA

AranacsH JI.C., byty3os B.®., I'naskoB I0.A., Hekpacos B.b., lOnuna .M. U3yuenue reomerpun B
10-11 kmaccax. Mertoauyeckue pexkoMeHAanuu K ydeOHuky. Kuura mis yuwmrens. — M.:
[Ipocseenue;

3uB b.I., Meitnep B.M. [upaktuueckue wmarepuayipl 1o reomerpun s 10  kiacca
o61eo0Opa3oBaTenbHbIX yupexxaeHuid. M.: Ilpocsenienue.

Mumenko T.M., binakoB A.Jl. ['eomerpus. Tematnueckue tectol. 10 kmacc. — M.: [IpocBemenue.
I'aBpuiioBa H.®. «Iloypounsie pazpabotku no reomerpuu. 10 kiace». — M.: BAKO.

Epmosa A.II., T'ono6opoasko B.B., Epmosa A.C. CamocTosiTeNnbHBIE M KOHTPOJIBHBIE  Pa0OTHI IO
anredpe u reomerpun 1 10 xkmacca. — M.: Unekca

Hudposbie odOpa3oBare/ibHbIE pecypPchbl U pecypchbl CeTH MHTEPHET

Poccwuiickas anexktponnas mkona (POLI)
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