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INOACHUTEJIBHAS 3AIINCKA

Pabouas mporpamma yueOHOTO Kypca «I'eomerpus» 0a30BOTr0 ypoBHs aiisi oOyuaroruxces 10
—11 knaccoB pa3zpabortana Ha ocHoBe DenepabHOr0 TOCYIapCTBEHHOI0 00pa30BaTEeIbHOTO CTaHAapTa
cpenHero ooéiiero o0pa3oBaHusl, C YYETOM COBPEMEHHBIX MHUPOBBIX TPEOOBAHUMN, MPEABSBIIEMbIX K
MaTeMaTHYeCKOMY O00pa30BaHUIO, M TPAIUIUN poccuiickoro oOpa3oBaHus. Peanm3aiusi mporpamMmmbl
obecrieunBaeT OBIAJCHHE KIIOYCBBIMUA KOMIICTCHIIUSMH, COCTABJISIFOIIIMME OCHOBY IS CAMOPa3BUTHS
U HENpPEepBhIBHOIO 00pa3oBaHUs, IEJIOCTHOCTh OOMIEKYJIbTYPHOTO, JIMYHOCTHOTO M IO3HABATEIHHOIO
Pa3BUTHA JUYHOCTH 00YHAIOIIHXCSI.

HEJIN U3YYEHUSA YYEBHOTI'O KYPCA

BaxHocTh y4eOHOro Kypca TEOMETpUHM Ha YypOBHE CpemHero oOmiero oOpa3oBaHHs
00yCJIOBJICHAa MPAKTUYECKOW 3HAYMMOCTHIO METANPEAMETHBIX U MPEIMETHBIX PE3yJIbTaTOB O0y4eHUS
TEOMETPHH B HAIPABJICHUU JTMYHOCTHOTO Pa3BUTHsI oOydaromuxcs, GopMupoBaHus GyHKIHOHATIBHON
MaTeMaTHYeCKOM IPaMOTHOCTH, M3YUYEHMsI APYTUX yueOHBIX AUCUMIUIMH. PazButue y oOyuaroummxcs
NPAaBUIbHBIX TPEJCTABICHUH O CYIIHOCTH M TPOUCXOXKICHHUH TEOMETPUYCCKHX aOCTPaKIIHid,
COOTHOILICHUH PEAJbHOTO M UICATBHOT0, XapaKTepe OTPaKCHUs MAaTEeMaTHUYECKOW HAYKOH SIBICHUHA U
IPOILIECCOB PEAIBHOIO MHpPA, MECTE T'€OMETPUU B CHUCTEME HAyK M pOJH MAaTeMaTHYECKOIO
MOJIETMPOBAaHUSl B HAyYHOM IIO3HAHMM U B IPaKTUKE CHOCOOCTBYeT (POPMUPOBAHUIO HAYUHOI'O
MHUPOBO33PCHHUSl YyYalllUXCs, a TaKKe KAuyeCTB MbIIUICHHUS, HEOOXOJUMBIX JIJIS aJanTalud B
COBPEMEHHOM OOIIIECTBE.

['eomerpust ABISETCA OJHMM U3 0a30BBIX MPEIMETOB HAa YPOBHE CPEAHEro OOIIero
06p330BaHI/I5I, TaK Kak 00€eCIIeYNBAET BO3MOKHOCTH HN3YYCHUA KaK OUCHUIIINH eCTeCTBeHHO'HayLIHOﬁ
HATPAaBJICHHOCTH, TaK U TYMaHUTAPHOM.

Jloruueckoe MbIILUICHHE, (OPMHPYEMOE NIPU U3yUeHHH OOYYaIOIIMMUCS MOHATHUHBIX OCHOB
reoOMCTpUU U TTOCTPOCHUHU LETOYKH JIOTHYCCKUX YTBep)KI[eHI/Iﬁ B XO0AC PCIICHHA TCOMETPUUYCCKHUX
3aaa4, YMCHHUEC BbIJIBUTATb U OMPOBEPraTrb r’umoTE3bl HCIOCPECACTBEHHO HUCIIOJBL3YIOTCA MPHU PCIICHHUN
3a]]au €CTECTBCHHO-HAYYHOTO [IUKJIA, B YaCTHOCTH U3 Kypca (hU3UKH.

YMeHHe OpUEHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO BCEX OOJIACTSIX
JEATeNLHOCTH YelioBeka. OpHUeHTalMs YelloBeKa BO BPEMEHHM M TMPOCTPAHCTBE — HEOOXOAMMOeE
YCIOBUE €ro COLHUAIBHOrO OBITHS, (OpMa OTPaKEHHs OKPYKAIOIIEr0 MHUPA, YCIOBHE YCIEIIHOTO
MO3HAHUS M aKTUBHOTO TpeoOpa3oBaHUs JeHCTBUTENLHOCTH. OmNepupoBaHHE MPOCTPAHCTBEHHBIMHU
o0Opa3aMu OOBEIMHSET pa3Hble BHUJbI yU4eOHOW W TPYIOBOH NESATEIBHOCTH, SBJISACTCS OJHUM W3
npoeCCUOHATILHO BAXKHBIX KAYeCTB, MOATOMY aKTyaJibHa 3a1ada (POPMUPOBAHHS Y OOYYAOIIHXCS
IMPOCTPAHCTBCHHOI'0O MBINIJICHUA KaK pPa3HOBUJIHOCTHU 06pa3H0r0 MBINIJICHUSA — CYIECCTBECHHOI'O
KOMITOHCEHTA B IIOATI'OTOBKE K HpaKTH‘-IeCKOﬁ JACATCIIBHOCTH 11O MHOTYM HaIlpaBJICHUAM.

[lenb ocBOCHUS MpOrpaMMbl yueOHOTO Kypca «['eomerpus» Ha 0a30BOM ypOBHE OOYUYCHHUS —
obmieoOpa3oBarebHOe H  OOIIEKYJIBTYPHOE pa3BUTHE OOYYarOMIMXCS 4epe3 oOecredeHue
BO3MOXXHOCTHU HpI/IO6peTeHI/I${ U HCIOJb30BaHUA CHUCTEMATHYCCKHUX TI'€COMCTPHYCCKUX 3HaHUH H"
nercTBUM, crenuUYHBIX T€OMETPUH, BO3MOXKHOCTH YCIEHIHOIO MPOJODKEHHsS 00pa3oBaHUS IO
CTMEIUATBHOCTSM, HE CBA3aHHBIM C MPHUKJIAHBIM HCIIOJIB30BAaHHEM T€OMETPHH.

[Tporpamma 1o reomMeTpuu Ha 0a30BOM YpOBHE NpEHA3HAYCHA JJIsi 00YYArOIIUXCs CPEaHEH
IIKOJIbI, HE CIBITHIBABIINX 3HAYUTENIbHBIX 3aTPYIHEHUI Ha YPOBHE OCHOBHOT'O O0IIET0 00pa30BaHus.
Takum o0pa3om, oOyuaromuecs Ha 0a30BOM YPOBHE JOJDKHBI OCBOHWTH OOIIME MaTeMaTHYECKHE
YMCHUA, CBA3AHHBIC CO CHeI.[PI(bPIKOﬁ reoMeTpun H HGO6XO,[[I/IMBIG AJid )KU3HU B COBPCMCHHOM



obmectBe. Kpome 3TOr0, OHM WMEIOT BO3MOXKHOCTh M3YYHTh T€OMETpHUIO Oojiee TIIyOOKO, €Ciu B
JalbHEUIIeM BO3HHUKHET HEOOXOAMMOCTh B T'E€OMETPHYECKHX 3HAHUSIX B NPOPECCHOHATHHON
NESITEIbHOCTH.

JlocTuxeHre LeTu OCBOEHHUS MPOrpaMMbl OOECIEUMBAETCS PEIIEHUEM COOTBETCTBYIOIIUX
3amau. [IpuopureTHbIMU 3amadamMu OocBoeHMsI Kypca «['eomerpum» Ha 6a3zoBom ypoBHe B 10—11
KJ1accax SIBJISIIOTCSA:

o (dbopMUpOBaHHE TIPEACTABICHUS O TCOMETPHH KaK 4YacTH MHUPOBOW KYIbTYPBI H
OCO3HaHUE €€ B3aUMOCBSI3U C OKPY>KAIOIIUM MUPOM;

o dbopMupOBaHHE TPEACTABICHUS O MHOTOIPAaHHUKAX U Telax BpalleHuss Kak o
BOKHEUILIMX MAaTEMaTUYECKUX MOJIEISAX, MO3BOJISIIONUIMX OINKMCHIBATH U HW3Yy4yaTh pa3HbIC SBICHUS
OKpY’KaroIllero Mupa;

o (dbopMUpOBaHHE YMEHHs pAcCIlO3HABATh HA UYEPTEXkKax, MOJEISAX U B peaJbHOM MHUPE
MHOTOTPaHHUKH U TeJla BPALICHHUS;

o OBJIAJICHME METOJaMM pEIIeHUs 3aJad Ha TOCTPOSHUS Ha M300paKEHUIX
MIPOCTPAHCTBEHHBIX QUTYD;

o (dbopMUpOBaHHE YMEHUS ONEPUPOBATH OCHOBHBIMU IOHSATHUSMH O MHOTOTPAHHHKAX H
TeJax BpallleHUsl U UX OCHOBHBIMH CBONCTBaMU;

o OBJIQJICHUE QJITOPUTMAMH DPEIICHHUs] OCHOBHBIX THIIOB 3aja4; (OPMHUPOBAHHUE YMEHHS
MIPOBOANTH HECJIOXKHBIE JOKA3aTEIbHBIE PACCYKICHUS B XOJ€ PEHICHHs] CTEPEOMETPUUECKUX 3a7ad U
3a/1a4 ¢ IPAKTUYECKUM COJIEPKAHUEM;

o pa3BUTHE MHTEUIEKTYIbHBIX M  TBOPYECKHMX  CIIOCOOHOCTEW  OOywarouuxcs,
MMO3HABATEIbHOW aKTUBHOCTH, UCCIICIOBATEIILCKUX YMEHUH, KPUTUIHOCTH MBIILJICHUS;

o dbopMupoBaHue (QPYHKIMOHAIBHON TPAMOTHOCTH, PEJIEBAHTHON T€OMETPUHU: yMEHHE
pacrno3HaBaTh MpPOSBIEHUS T€OMETPUUECKUX IOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEHW B pealIbHbIX
KU3HEHHBIX CUTYAIlUSX U MPU U3YYCHHUH APYTUX YYEOHBIX MPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, GOpMYyITUPOBaTh UX Ha S3BIKE TE€OMETPUU U CO3/1aBaTh I€OMETPUYECKHE MOJIEIH,
MPUMEHATh OCBOEHHBIN reOMETPUUECKUH anmapar Jijis PEeIIeHUs MPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4,
WHTEPIPETHPOBATH U OIICHUBATH MOJTYUYEHHBIE PE3YyJIbTaTHI.

OTnUYuTENbHON OCOOEHHOCTHIO TIPOTPaMMBI SIBISIETCS] BKIIIOUEHHE B KypC CTEPEOMETPUU B
Hayalie €ro M3y4YeHHs 3a/ay, pellaeMblX Ha YPOBHE HMHTYUTHBHOTO TO3HAHUS, W OINpeAeIEHHBIM
o0pa3oM opraHu3oBaHHas paboTa HaJA HUMH, YTO CIIOCOOCTBYIOT pa3BUTHUIO JIOTUYECKOTO U
MIPOCTPAHCTBEHHOTO MBITIICHUS, CTUMYJIUPYET MPOTEKaHNE WHTYUTUBHBIX TIPOIECCOB, MOTUBHPYET K
JanbHEUIIeMy U3YYSHHIO MPEIMETa.

[Ipenmourenne OTAAETCA HATMSIHO-KOHCTPYKTHBHOMY METONy OOYYeHHs, TO €CTh
TEOpEeTUYECKHEe 3HAHUS MMEIT B CBOEH OCHOBE YYBCTBEHHOCTh IPEAMETHO-IIPAKTHUECKOMN
NesTeNbHOCTH. Pa3BUTHE NMPOCTPAHCTBEHHBIX MPEJCTABICHUNM Yy YyYallUXCs B Kypce CTepeoMETpuu
MPOBOAMTCS 3a CUET pEIIeHUs 3aJad Ha CO3JaHUE TPOCTPAHCTBEHHBIX OOpa3oB M 3a7ad Ha
ONEPUPOBAHUE TPOCTPAHCTBEHHBIMU oOpazamu. Co3naHue oOpas3a MPOBOJUTCS C OMNOpOH Ha
HarJsiJHOCTh, @ ONEepUpOBaHHE 00pa3oM — B YCIIOBUSX OTBJIEYEHHS OT HArJSAHOCTH, MBICICHHOIO
M3MEHEHHUS €ro UCXOJAHOT0 COJepKaHUSI.

OcHOBHBIE  coaepkaTenbHble JMHUUM  Kypca «['eomerpum» B 10-11  Kkmaccax:
«MHororpanHukn», «lIpsMble W TUIOCKOCTH B MpoOCTpaHcTBe», «Tema BpamieHus», «BekTopsl u
KOOpJIUHATHl B MPOCTPaHCTBE». DOpMUPOBAHHE JTIOTUYECKUX YMEHUU pacHpeeNseTcs He TONBKO TI0
COJIEp>KaTEeNIbHBIM JIMHUSAM, HO U TI0 ToJjaM 00y4YeHHs Ha YPOBHE CpEHEro 001ero oopa3oBaHusl.

ConepxaHnue 00pa30BaHUs, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yjIbTaTaM OCBOCHHS paboueit
MPOrPaMMBI, pacHpeeEHHBIM 0 ToAaM OOy4YeHHs, CTPYKTypUPOBAHO TaKUM OO0pa3oM, YTOOBI



OBJIQJICHHE TEOMETPUYCCKUMHU MOHITUSMUA ¥ HAaBBIKAMH OCYLICCTBISUIOCH IIOCIIEIOBATEIBHO U
moCTynarTejibHoO, C CO6HIOI[CHI/ICM npuHIKIIa TpeECMCTBCHHOCTH, qTOOBI HOBBIE 3HAHMS BKIIIOYAJINCH B
OO0IIYI0 CUCTEMY T'€OMETPHUYECKHUX MPEICTABICHUI 00YYatOMUXCsl, PACIIUPssA U yriryonsis e€, oopasys
HPOYHBIC MHO)KECTBEHHBIC CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

Ha u3yuenne reomerpuun otBoautcs 2 yaca B Henenmo B 10 kmacce u 1 yac B Henento B 11
KJIacce, BCEro 3a JiBa roja oOydenus - 102 y4eOHBIX yaca.



COJAEPKAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TIOHATHS CTepeoMeTpuu. Touka, MpsiMas, TIOCKOCTh, IpocTpancTBo. IlonsTre 00
AKCHOMAaTH4YECKOM ITIOCTPOECHUH CTEPEOMETPUH: AKCUOMBI CTEPEOMETPUH U CIIEACTBUS U3 HUX.

B3aumHOe pacmoso)keHue NpsMbIX B IPOCTPAHCTBE: IEPECEKAIOIIMECH, MapallIClIbHBIE U
CKpeIlMBaroIuecs npsamele. [lapamienbHOCTs NPAMBIX U INIOCKOCTEH B IIPOCTPAHCTBE: MapajlleIbHbIe
IpsiMbIE B NPOCTPAHCTBE; MApaJICIBHOCTh TPEX MNPSAMBIX; NApauIeIbHOCTh MPSAMON MU IUIOCKOCTH.
VYIubl ¢ COHAIIpaBIECHHBIMU CTOPOHAMH; YIOJI MEXKIy IpPSAMBIMU B mpocTpaHcTBe. IlapamiensHOCTh
IJIOCKOCTEM: IapajuleibHble IUIOCKOCTH; CBOMCTBA IApauUIENbHBIX IUIOCKOCTEH. IIpocreimmue
IIPOCTPAHCTBEHHbIE (PUTYpHI HA MIJIOCKOCTU: TETPa3p, KyO, mapajuienenumen; NocTpoeHHe CeUeHU.

[TepieHAUKYISIPHOCTD MPSAMOM M IUIOCKOCTH: IEPIEHIUKYJISIPHBIE MPSMBIE B IPOCTPAHCTBE,
IIPSIMBIE MapAJUICNIbHBIC U IEPIEHAUKYISIPHBIE K INIOCKOCTH, IPU3HAK EPIEHIUKYIAPHOCTH IPAMON U
IJIOCKOCTH, TEOPEMA O MPSMOU MEPIEHINUKYJIIPHOU IUIOCKOCTU. YTIIBI B IIPOCTPAHCTBE: YIOJI MEXKIY
IPSIMOM M IUIOCKOCTBIO; IBYTPaHHBIA YIoJl, JIMHEHHBIA Yroj AByrpaHHoro yriua. [lepnenaukynsap u
HAKJIOHHBIE: PACCTOSIHUE OT TOYKH O IIOCKOCTH, PACCTOSIHUE OT MPSAMOM 10 IJIOCKOCTH, IMPOCKLUS
¢burypsl Ha IUIOCKOCTh. llepneHIUKYISIpHOCTh IUIOCKOCTEH: MPU3HAK MEPIECHINKYISPHOCTH JBYX
mrockocreil. Teopema 0 TpEX NMeprEeHANKYIpax.

MHOTrOrpaHHUKH

[ToHsiTHE MHOTOIPAaHHUKA, OCHOBHBIE JIEMEHTHI MHOI'OI'PAHHHUKA, BBIIYKIIBIE U HEBBIYKIIBIE
MHOTI'OTPaHHUKH; pa3BEPTKa MHOrorpaHHuka. [Ipu3ma: N-yrosibHas npusma; I'paHH U OCHOBAaHUSA
MIPU3MBI; IpsiMasi 1 HaKJIOHHAs MpU3Mbl; OOKOBasl U IOJIHAs TOBEPXHOCTh NMpu3Msbl. [lapamnenenunen,
IPSIMOYTOJIbHBIN TMapajiesienuIes u ero cBoicrBa. Ilupammpa: N-yrosnbHas nupaMuja, I'paHd H
OCHOBaHHE NHMpaMHbl; OOKOBas W MOJHAs IOBEPXHOCTb MUPAMUIbl; NpaBUIbHAs W yCeUEHHas
nupamMmia. DJIEeMEHThl IpU3Mbl U nupamuabl. [IpaBuiibHbIE MHOTOTPAaHHUKHU: MOHSATHE NMPABUIBHOTIO
MHOI'OTPaHHUKA; MTPAaBUJIbHAS [IPU3MaA U IIPaBUJIbHAS NUpaMUA; IPABUIbHAS TPEYrojbHas NMUpaMuia
U MIpaBUIIBHBIN TeTpadip; KyO. [IpencraBienne o mpaBUIbHBIX MHOTOTPAaHHUKAX: OKTadp, AOAEKAdAP
n ukocadip. CeueHus NpyU3Mbl U TUPAMUBL.

CuMMeTpusi B NIPOCTPAHCTBE: CHUMMETPHUS OTHOCUTENIBHO TOYKH, HPSIMOM, IJIOCKOCTH.
DneMeHThl CUMMETPHUH B MUpaMuax, Napajienenunenax, IpaBuIbHbIX MHOTOTPAHHUKAX.

Bbluuciienue 371eMEHTOB MHOTOTPaHHUKOB: p&Opa, nuaroHanu, yrisl. [lmomane GokoBoi
MOBEPXHOCTU M IOJIHOW MOBEPXHOCTH MPSIMON MPHU3MBI, IUIOIIAAb OCHOBaHMMH, TeopeMa 0 OOKOBOM
MOBEPXHOCTU NpsAMON mnpusMbl. [lnomaas OGOKOBONH MOBEPXHOCTH U IOBEPXHOCTH MPaBUIBHON
NMUpaMHJIbl, TeopeMa o Iuiomiaau yceu€HHoi mupamuzabl. [lonstue 06 o0béme. OOBEM HMUpPaMUIBL,
IIPU3MBI.

[TonoGHble Tena B mpocTpaHcTBe. COOTHOLICHMS MEXIY IUIOMAASMU ITOBEPXHOCTEH,
00BEMaMU MOJO0HBIX TEII.

11 KJIACC

Tena Bpamenus

[unuaapuyeckass TMOBEPXHOCTh, OOpa3ymOIUEe MHJIWHIPHUYECKOM IMOBEPXHOCTH, OCh
MAJTUHIPUYECKON MmoBepxHOCTH. [{umuHap: ocHOBaHUSI U OOKOBasi MOBEPXHOCTh, 00pa3yroIias U OCh;
10 1b OOKOBOM U MOJTHON TTOBEPXHOCTH.



Konunueckass MOBEpXHOCTb, OOpa3ylolue KOHMYECKOH TMOBEPXHOCTH, OCh M BepUIMHA
KOHHUYECKOW nmoBepxHOcTH. KOHyC: OCHOBaHME M BeplUIMHA, 00pa3yromas U 0Ch; IUIOIMAIs OOKOBOH 1
MOJIHOM TIOBEPXHOCTH. YCEUEHHBIM KOHYC: OOpa3yloliue M BBICOTA; OCHOBaHUS H OOKOBas
MTOBEPXHOCTb.

Cdepa u map: HeHTp, paaudyc, AUaMEeTp; IUIOIIAAb IOBEpXHOCTH cdepbl. Bzanmuoe
pacrionioskeHue cepbl U INIOCKOCTH; KacaTelbHas IIIOCKOCTh K cepe; miomaas chepsl.

N3o00pakenue e BpaleHus Ha I1ockocT. Pa3BépTka nuimmHIpa U KoHyca.

KomOuHanuu ten BpailleHrus 1 MHOTOTPaHHUKOB. MHOTOTpaHHUK, OMMMCAHHBIM OKOJIO cdephl;
cdepa, BliucaHHasi B MHOTOTPAHHUK, UM TEJIO0 BpallleHUs.

[Torsitne 00 o00béme. OcHOBHBIE cBoicTBa 00BEMOB Ten. Teopema 00 o00BEME
NPSIMOYTOJIBHOTO Mapauiesienumeaa u cieactus u3 He€. O0béM nunuHapa, konyca. O6bEM mapa u
IJI01a b Chephl.

[Tonobubie Tena B mnpoctpaHcTBe. COOTHOLICHHS MEXIY IUIOUIAASMU MOBEPXHOCTEH,
o0BEMaMu MOAOOHBIX TEII.

Ceuenust mwmHApa (MapajuIeIbHO U TMEPHEHIUKYJISIPHO OCH), CEUEHHUs] KOHYyca
(mapannenbHOE OCHOBAHUIO U MPOXO/SIEe Yepe3 BEPIINHY ), CeUeHUs II1apa.

BekTOpbl M KOOPAUHATHI B IPOCTPAHCTBE

BexTop Ha miockoctu u B npoctpaHcTBe. ClI0KE€HUE U BBIYMTAHUE BEKTOPOB. Y MHOXKEHUE
BEKTOpa Ha uucio. PasnoxeHue Bekropa 1o TpEM HEKOMIUIAHApHBIM BekTopaM. IIpaBuio
napajuienenunena. Permenue 3anad, CBS3aHHBIX C MPUMEHEHUEM MPABUJI JCUCTBUN C BEKTOPAMHU.
[IpsmoyronbHas cucteMa KOOpAMHAT B mpocTpaHcTBe. Koopaunatel Bektopa. [Ipocreitmue 3agaun B
KOOpJAuHaTax. Yrojd Mexay Bekropamu. CkajsipHOE NpPOU3BEIECHHE BEKTOPOB. BrluucieHue yrios
MEXIy TPSIMBIMH U TUIOCKOCTSIMHU. KOOpIMHATHO-BEKTOPHBIM METO/] MPH PEIICHHH T€OMETPUUYECKUX
3azad.



IINTAHUPYEMBIE PE3YJIBTATDBI
JIMYHOCTHBIE PE3YJIBTATHI

JInaHOCTHBIE pe3yNbTaThl OCBOGHMSI IpOrpaMMmbl y4deOHOro mpenmera «MaremaTuka»
XapakTepHU3YIOTCS:

I'paxknanckoe BocnuTanue:

c(OpPMUPOBAHHOCTBIO ~ TPAXKIAHCKOM mo3ulIMKM  OOydarolmerocss Kak akTHUBHOIO U
OTBETCTBEHHOTO 4JIE€HA POCCUICKOro oOIIecTBa, MNPEACTaBICHUEM O MaTeMaTHYeCKUX OCHOBAaX
(GYHKIIMOHUPOBAHUS PA3IMUHBIX CTPYKTYp, SBJICHUH, MPOLELYp TPa’kJaHCKOro oOiecTBa (BBIOOPHI,
OMPOCHI U TIp.), YMEHUEM B3aUMOJIEUCTBOBATh C COLUAIBHBIMU MHCTUTYTAMH B COOTBETCTBUM C UX
(GYHKIMAMU ¥ Ha3HAYEHUEM.

IHaTpuoTHyeckoe BocIMTaHUE:

c(hOpPMUPOBAHHOCTHIO POCCUIMCKON TPaKIAHCKON WMICHTHUYHOCTU, YBaXKEHHUS K MPOILLIOMY U
HACTOSIIIEMY POCCHUICKOW MaTeMaTHUKH, IIEHHOCTHBIM OTHOIIEHHWEM K JIOCTHKEHUSIM POCCHUMCKUX
MAaTEMaTUKOB U POCCUMCKOW MAaTEMATHYECKOM IIKOJIbI, K UCIIOJIb30BAHUIO ATUX JTOCTUKEHHUHN B IPYTUX
HayKaX, TEXHOJIOTHIX, cepax SIKOHOMHUKHU.

JIyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAaHMEM  JYXOBHBIX IICHHOCTEH  POCCHICKOTO  Hapona; C(HOPMHPOBAHHOCTHIO
HPAaBCTBEHHOT'O CO3HAHMS, JTUYECKOTO IIOBEJEHUS, CBA3AHHOTO C MPAKTUUYECKUM MPUMEHEHHEM
JOCTH)KEHUM HAyKM W JEATEIbHOCThIO YYEHOr0; OCO3HAHMEM JIMYHOIO BKIAJAa B IIOCTPOCHHUE
YCTOHYUBOTO Oy IyIIEro.

JcTeTHYeCKOe BOCIUTAHME:

ACTETUYECKHUM OTHOIICHHEM K MHUPY, BKJIIOYAsl SCTETUKY MaTEeMaTHYECKUX 3aKOHOMEPHOCTEH,
OOBEKTOB, 3aJad, pPEIICHUH, pacCyXIEeHUW; BOCHPUUMYUBOCTHIO K MAaTeMaTHYECKUM acIeKTaM
Pa3IMYHBIX BUJIOB HCKYCCTBA.

Du3nyecKoe BOCIIUTAHME:

c(hOpMUPOBAHHOCTHIO YMEHUS NMPUMEHSATh MaTeMaTHYECKHE 3HAHUSI B MHTEPECax 3I0POBOTO
u Oe3zomacHoro o0Opas3a >KW3HHU, OTBETCTBEHHOTO OTHOIICHHSI K CBOEMY 3JI0POBBIO (3J0POBOE MUTAHUE,
cOamaHCHUpPOBAaHHBIA PEXXKUM 3aHATHH M OTABIXA, peryisipHas (Gu3ndeckas aKTUBHOCTD); (PU3HMUECKOTO
COBEPILIEHCTBOBAHUS, TIPU 3aHATHUSAX CIIOPTUBHO-03/IOPOBUTEIHEHOMN JESITEIILHOCTHIO.

TpynoBoe BocnnuTaHue:

TOTOBHOCTBIO K TPYHy, OCO3HAHMEM IIEHHOCTH TPYIOJIOOUS; MHTEPECOM K Pa3IuYHBIM
chepam mpodeccHOHANBHON NeATENbHOCTH, CBS3aHHBIM C MaTeMaTUKOW M €€ MPUIIOKEHUSIMH,
YMEHHEM COBEpIaTh OCO3HAHHBIM BBHIOOp Oyaymied npodeccuu W Pean30BBIBATH COOCTBEHHBIC
KU3HCHHBIC TUTAHBI, TOTOBHOCTBIO W CIOCOOHOCTHIO K MaTeMaTHYECKOMY OOpa3OBaHUIO U
caMo00pa30BaHUIO0 Ha MPOTSKEHHH BCEH JKU3HU; TOTOBHOCTHIO K AKTUBHOMY YYaCTHIO B PEIICHUU
MPaKTUYECKHUX 3a/1a4 MaTEMAaTUYECKON HaNPaBIE€HHOCTH.

JKO0JIOTHYeCKOe BOCIIUTAHUE:

c(hOPpMUPOBAHHOCTHIO DKOJIOTHYECKON KYJbTYpPhl, ITOHUMAaHHWEM BIUSHHUS COIUAIBHO-
SKOHOMHUYECKHUX TMPOIECCOB HA COCTOSIHUE NPUPOJHOM U COIMAIBHOW Cpelbl, OCO3HAHHEM
rII00aTBPHOTO XapakTepa SKOJOTHYECKHX MpOoOJieM; OpHeHTalueld Ha MPUMEHEHHE MaTeMaTHYeCKHX
3HAHUH U1 pelIeHus 3a7ad B 00JIaCTH OKPYIKAIOIIEH Cpeibl, IJIAHUPOBAHUS TIOCTYITKOB U OIEHKH X
BO3MOXHBIX MOCJICICTBUMN JIJIsI OKPYKAIOIIEH CPEbI.



IleHHOCTH HAYYHOI'0 O3HAHMA:

c(OPMHPOBAHHOCTBIO ~ MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHs HAyKH M OOIIECTBEHHON MPAKTUKH, MOHMMAaHUEM MaTeMaTHYeCKOW HayKu Kak cepbl
YeJI0BEYECKON JCSATEIIbHOCTH, JTAalloB €€ PAa3BUTHSA M 3HAYMMOCTH Ul Pa3BUTHs LMBWIN3ALNU;
OBJIAZICHUEM SI3BIKOM MAaTEMATHKM M MAaTEMATHYECKOM KyJIBTYpOH KaK CPEICTBOM II03HAHHS MMpA;
TOTOBHOCTBIO OCYILECTBIIATh IPOEKTHYIO U HCCIEN0BATEIBCKYIO IEATEIBHOCTh MHIUBUIYAIBHO U B
rpynme.

METAINIPEJMETHBIE PE3YJIbTATBI

MertarnpeaMeTHbIE pe3yJIbTaThl OCBOSHHS IMPOTrpaMMbl ydeOHOro mpenmMera «MaTeMaTHKa
XapaKTepU3YIOTCS OBJIAJICHUEM YHUBEPCAIbHBIMU HO3ZHAGAMENbHBIMU OelCMBUAMU, YVHUBEPCANbHbIMU
KOMMYHUKAMUBHBIMU OeliCMBUAMU, YHUBEPCANbHLIMU Pe2YIAMUSHbIMU OeUCEUIMU.

1) Vuueepcanvuvie nosnasamenvuwle oelicmsus, obecneuusarom @opmuposanue 0a306blx
KOCHUMUBHBIX NPOYEcco8 00y uaruuxca (0ceoeHue Mmemooo8 HNO3HAHUS OKPYHCAIWe20 Mupd;
npuMeHenue 102ULeCKUX, UCCIe008aAMeNbCKUX Onepayull, yMeHut pabomams ¢ uHgopmayuel).

Ba3oBble Jioruyeckue eiicTBUA:

o BBISIBJISITH U XapaKTePU30BaTh CYIIECTBEHHBIC MPU3HAKM MATEeMAaTUYECKUX OOBEKTOB,
MOHATHM, OTHOUICHUI MEXAYy MOHSTUSIMH;, (OPMYIUPOBATH ONpEAeNICHUs] NMOHATUN; YCTaHABIMUBAThH
CYIIECTBEHHBIN TNpHU3HAK KiacCH(UKALUK, OCHOBAHHS Ui OOOOLICHHS W CpaBHEHHS, KPUTCPUH
MIPOBOJIMMOTO aHAJIN3a;

o BOCIPUHUMATH, (POPMYIHpPOBaTh U MPeoOpa30oBBIBATH CYXKIACHHS: yTBEPAUTEIbHbIE U
OTpHIIATENIbHBIC, CTUHIUYHBIC, YACTHBIC U OOIUE; YCIOBHBIE;

o BBISIBJISITH MAaTEMATHUECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOpEUns B (hakTax,
JTAHHBIX, HAOMIOCHUSAX U YTBEPKACHUSIX; TIPeyIaraTh KPUTSPUHN JIJISl BBISBIICHUS 3aKOHOMEPHOCTEH 1
IIPOTUBOPEYUN;

. JIeNaTh BBIBOJBI C MCIIOJIB30BAaHHEM 3aKOHOB JIOTMKH, AEAYKTUBHBIX U WHAYKTHBHBIX
YMO3aKTIOUYEeHUN, YMO3aKIIOUeHHH 110 aHAJIOTHH;

o MIPOBOAUTHh CAMOCTOSITEIHHO JOKA3aTENbCTBA MAaTEMAaTHUYECKUX YTBEPKACHUN (TIpSIMbIe
U OT TMPOTHBHOIO), BBICTpaMBaTh AapryMEHTAIMIO, MPHBOIUTH TPUMEPHl U KOHTPIPUMEPHI;
000CHOBBIBAaTh COOCTBEHHBIE CYKJCHHUS U BHIBOJIBI,

. BBIOMpaTh CIOCOO pelieHns Y4yeOHOM 3aiauu (CpaBHHMBAaTh HECKOJIBKO BapHUaHTOB
pereHwst, BHIOUpaTh HanOosIee MOIXOAAIINHA ¢ Y4ETOM CaMOCTOATEIBHO BBIICTICHHBIX KPUTEPHEB).

Ba3oBble uccieaoBaTebCcKue 1eCTBUS:

o UCIONIb30BaTh  BOMPOCHI  KAaK  HCCIENOBATENbCKUM ~ WMHCTPYMEHT  TO3HAHWS,
(bopMyIHpOBaTh BOMPOCH], (UKCHUPYIOMINE MPOTHBOPEYHE, MPOOJIEeMy, yCTaHABIWBAaTh HMCKOMOE M
naHHOe, POPMUPOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIUI0, MHEHHE;

o MPOBOANTHh CAMOCTOSTENHHO CIUIAHUPOBAHHBIM OJKCIEPUMEHT, HCCIEIOBaHUE 10
YCTQHOBJICHUIO OCOOCHHOCTEH MaTreMaTHYecKoro OOBEeKTa, SBJCHUS, TPOILECcCca, BBIBICHUIO
3aBHCUMOCTEH MEXIy 00BEKTaMH, SIBICHUSMH, TIPOIIECCAMH;

. CaMOCTOATENbHO  (GOpMyJUpOBaTh O0OOIIEHWS W BBIBOABI 1O  pe3yjbTaTaM
MPOBEIEHHOTO HAOIIOJICHHS, WCCIICAOBAHMS, OICHUBATH JOCTOBEPHOCTH IOJYYEHHBIX pPE3yJIbTaTOB,
BBIBOJIOB ¥ 00OOIIIEHUN;

o MIPOTHO3HPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCa, a TAKKE BBIABUTAThH MPEATOI0KEHUS
0 €ro pa3BUTHH B HOBBIX YCIIOBHSIX.



PabGora ¢ undopmanmeii:

. BBISIBIIAATh JEPUIMTH MH(YOPMAINK, TaHHBIX, HEOOXOAMMBIX JUIsI OTBETa Ha BOMPOC H
JUISL peLeHus 3a/1a4u;

. BbIOMpaTh WHGOPMAIMIO W3 HUCTOYHMKOB DPA3JIMYHBIX THUIIOB, aHAJIU3UPOBATH,
CHCTEMaTU3HPOBATh U HHTEPIIPETUPOBATH HH(POPMALINIO PA3INYHBIX BUAOB U (POPM IpeACTaBICHHUS;

. CTPYKTYpUpOBaTh HH(GOpPMAIMIO, TPEACTaBIATh €€ B  pa3iIM4HbIX  (QopMmax,
WLTIOCTPUPOBATH IpaUuecKu;

o OLIEHUBATh HAAE&KHOCTh HMHPOPMALUU IO CAMOCTOATENBHO C(HOPMYIHMPOBAHHBIM
KPUTEPUSIM.

2) Vuusepcanvhvie KOMMYHUKamugHwvle Oelicmeus, 00ecneyusarom copmuposaHHoCcmy
COYUATILHBIX HABLIKOG 00YUAIOUJUXCAL.

O0menue:

o BOCIIPUHUMATH M (POPMYITHPOBATH CYXKJCHUS B COOTBETCTBUU C YCIOBUSIMH H IEISIMH
o0IIeHus; SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3PEHHS B YCTHBIX W NMHCHMEHHBIX TEKCTaX,
JlaBaTh MOSCHEHUS TI0 X0y PEIlIeHUs 3aJaul, KOMMEHTHUPOBATh MOJIYUYEHHbIN pe3yJsIbTarT;

o B X0Jie 00CYXJIeHHsI 3aJaBaTh BOIPOCHI IO CYIIECTBY 00CY»AaeMOU TeMbl, IPOOIEMBI,
pemaeMoil 3ajauyu, BBICKA3bIBaTh WJEH, HAllEJIEHHbIE HAa IIOMCK PELIEHMs; CONOCTaBISATh CBOU
CYXKJEHHUS C CYXIEHUSAMHM JpPYIMX Y4YaCTHUKOB JAMajiora, oOHapyXHMBaTh pa3jIMuMe€ U CXOACTBO
MO3ULIMI; B KOPPEKTHOM (hopMme (popMyInpOoBaTh pa3HOIIIACUS, CBOM BO3PaKEHMUS;

o IIPE/ICTABIIATh PE3YJIbTAThl PELICHUS 3a/1a4d, SKCIIEPUMEHTa, UCCIEI0BaHus, MIPOEKTa;
CaMOCTOATENIbHO BBIOMpaATh (OpMAT BBICTYIUICHHS] ¢ YYETOM 3a7ad MPE3CHTAlMM U OCOOCHHOCTEH
ayJIMTOpUHU.

CoTpyaHnuecTBo:

o MOHMMAaTh U UCMOJIb30BaTh MPEUMYIIECTBAa KOMAaHAHON U HHANBUAYAIbHOM paboThI MpH
peleHnH y4eOHbIX 3a/1a4; MPUHUMATh 11eJIb COBMECTHOH /EATEeNIbHOCTH, IJIAHUPOBATh OPraHU3ALIUI0
COBMECTHOHM paboThl, pacnpeAessaTh BUJbI padoT, JOroBapuBaThCs, 00CYKIaTh MPOLECC U Pe3yibTaT
paboThl; 0000111aTE MHEHHSI HECKOJIBKUX JIFOJIEH;

. y4acTBOBaTh B IPYIIOBBIX Gopmax paboTsl (00CykaeHNs, OOMEH MHEHUMN, «MO3TOBbIE
LITYPMBD» U HHBIE); BBINOJHATH CBOIO YacTh pabOThl M KOOPAMHUPOBATH CBOM ACHCTBUS C JPYTHUMHU
YJIeHaMUd KOMaHJbl; OLEHMBaTh KaueCTBO CBOET0 BKJIaJa B OOLIMH HPOAYKT IO KPUTEPHSIM,
c(OpMyIMPOBAHHBIM YYaCTHUKAMH B3aUMOACHUCTBHSL.

3) Vuueepcanvhvie pezynsamuenvie Oelicmeus, 0becneyusaom GopmMuposanue CMulCIO6bIX
VCMAHOBOK U IHCUSHEHHBIX HABLIKOG TUUHOCTIU.

Camoopranusauus:

o COCTABIIATH IJIaH, AITOPUTM PELICHHUS 3a[aui, BEIOUPATh CIIOCO0 peIIeHus ¢ yYETOM
MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATH
BapHaHTHI peUIeHHUH ¢ yu€TOM HOBOM HH(DOpMaLINH.

CaMOKOHTpPOJIb:

o BJaJIeTh HaBBIKAMU [O3HABATENbHOM pedIeKcuu Kak OCO3HAaHHUS COBEPIIAEMbIX
JIeUCTBUH W MBICIUTENBHBIX MPOLECCOB, UX pE3yJNbTAaTOB; BJIAAETh CIOCO0AMH CaMOIPOBEPKH,
CaMOKOHTPOJIS MPOIiEcca U pe3yiIbTaTa PEIICHUs MaTEMATUYECKOH 3a1a4;

o MpeBUJIETh TPYIHOCTHU, KOTOPbIE MOTYT BO3HUKHYTh MpPH PEIIEHUU 3a/a4l, BHOCHUTD
KOPPEKTHBBl B JEATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX, HaMJIEHHBIX OIIUOOK,
BBISIBJICHHBIX TPYJIHOCTEH;



o OLICHWBAaTh COOTBETCTBHE pe3yjbTaTa LEIH U YCIOBUSAM, OOBSICHATH TNPHYHHEI
TOCTHKEHUSI WM HEIOCTIDKCHMS DPEe3yJIbTaTOB JEATENLHOCTH, HAXOAWTH OINMOKY, JaBaTh OICHKY
PUOOPETEHHOMY OTIBITY.

INPEAMETHBIE PE3YJIBTATbBI

10 KUIACC

OnepupoBaTh NOHATUAMU: TOUKA, NPsMasi, INIOCKOCTb.

[IpyMeHsTh aKCMOMBI CTEPEOMETPUM M CIEACTBUS U3 HUX IPU PEIICHUU I'€OMETPUUYECKUX
3ajau.

OnepupoBaTh MOHATUAMU: APAJUIETBHOCTb U NEPIEHIUKYISAPHOCTD IPSIMBIX U IIJIOCKOCTEH.

KnaccugummpoBars B3auMHOE pacloJI0KEHNUE TPSMBIX U TUIOCKOCTEH B MPOCTPAHCTBE.

OnepupoBaTh NOHSATHAMH: JABYTPAaHHBIA yrojl, TPaHU IBYTPAHHOTO yTiia, peOpo JBYTrPaHHOTO
yIi1a; TMHEHHBIN Yros JBYIPaHHOIO YIJIa; TpajlyCHas Mepa JIByTPaHHOroO yrJa.

OnepupoBaTb MNOHATHSAMU: MHOTOTPAHHUK, BBITYKJIBIH W HEBBITYKJIbI MHOIOIpaHHUK,
3JIEMEHThl MHOTOI'PaHHUKA, IPABUIIbHBIA MHOTOTPaHHHUK.

Pacrio3HaBaTh OCHOBHBIE BHUABI MHOIOIPAaHHUKOB (MHMpamMuAa; HpuU3Ma, HPSIMOYTOJIbHbBIN
napajuienenumnesn, Kyo).

KnaccugunupoBars MHOTOrpaHHUKY, BBIOMpas OCHOBAaHUS AJs Kiaccuukanuu (BBITYKIIbIE
U HEBBITYKJIblE MHOTOTPAHHMKH; MPABUJIbHBIE MHOIOTPAHHUKH; TPSMBbIE U HAKJIOHHBIE IPU3MBI,
napajuiesenunebl).

OnepupoBaTh MOHATUAMU: CEKYILas INIOCKOCTh, CEYEHUE MHOTOTPAHHUKOB.

OOBACHATH NPUHLUIBI IOCTPOCHUS CEUEHH, UCTIONb3YSl METO/I CJIEIIOB.

Crpouth cedeHHs MHOTOTPAaHHMKOB METOJIOM CJIE/IOB, BBINOJHSTH (BBIHOCHBIE) IIOCKUE
YepTEeKH U3 PUCYHKOB NMPOCTHIX OOBEMHBIX (QUTYD: BUJ CBEPXY, COOKY, CHU3Y.

Pemiate 3aaun Ha HaxOXXJEHHE N€OMETPUYECKMX BEIMUYUH MO 00paslaM WIN aJropuTMaM,
IIPUMEHSS] U3BECTHbIE aHAIMTUYECKUE METO/IbI IPH PEIIEHUH CTaHAApPTHBIX MaTeMaTHUECKUX 3a]a4d Ha
BBIUMCJICHHE PACCTOSHUNM MEXAY ABYMsI TOUKaMH, OT TOYKH JI0 HPSIMOM, OT TOYKH JI0 IUIOCKOCTH,
MEX/1y CKPELIUBAIOLIUMUCS TPSIMbIMHU.

Pemiate 3aaun Ha HaxOXXJEHHE N'€OMETPUYECKHX BEIMYUH MO 00pasliaM WIN aJropuTMaM,
IIPUMEHSS] U3BECTHbIE aHAIMTUYECKUE METO/IbI IPH PEIIEHUH CTaHAApPTHBIX MaTeMaTHUECKUX 3a]a4d Ha
BBIUHCJICHUE YIJIOB MEXAY CKPEIIMBAIOIIMMUCA NMPSAMBIMH, MEXAY MPSAMOM M IIOCKOCTBIO, MEXKIY
IJIOCKOCTSIMU, JIBYTPAHHBIX YIJIOB.

Boruncnare o0bEMBI UM IIIOLIAM TOBEPXHOCTEH MHOIOIpAaHHHMKOB (TpU3Ma, MUpaMUaa) ¢
npUMeHeHHEeM (HOpMyYJI; BBIUUCIATH COOTHOIIEHHUS MEXIY IUIOMIAJSAMHU IOBEPXHOCTEH, 00BEMaMu
MO1I00HBIX MHOTOI'PaHHUKOB.

OnepupoBaTh MOHATUSMHU: CUMMETPHS B IPOCTPAHCTBE; LIEHTP, OCh U MIOCKOCTh CUMMETPUH;
LEHTP, OCh U TNIOCKOCTh CHMMETPUH (PUTYPBHI.

W3Bnekatb, npeoOpa3oBbIBATE M WHTEPHPETHUPOBATH HHPOPMAILMIO O MPOCTPAHCTBEHHBIX
reoMeTpUUYEeCKUX PUrypax, MpeACTaBIeHHYIO Ha YepTekax U pUCyHKaX.

[IpumensTb reomerpuyeckue (GakThl JJid  pEUIeHHs CTEpeOMETpUYEeCKHX  3ajad,
MPEoIararolluX HECKOJIbKO 1IaroB PeIIeHHs, €ClIM YCIOBUS IIPUMEHEHUS 3a/1aHbl B SIBHOU (opMme.

[IpuMeHATh npOCTEMIINE MNPOTrPAMMHBIE CpPEICTBA U 3JIEKTPOHHO-KOMMYHUKALIMOHHBIE
CUCTEMBI PU PELIEHUN CTEPEOMETPUUECKUX 3aau.



[IpuBoauT, NIpPHUMEPHI MAaTEMAaTHYECKMX 3aKOHOMEPHOCTEH B IPUPOJE W  KHU3HH,
pacrno3HaBaTh IPOSIBICHNE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpuMeHsTh TOJy4YEHHBIE 3HAHMSI Ha NPAKTUKE: AHAIW3UPOBATh DPEAJIbHBIE CUTyallUd |
IPUMEHATh U3yUEHHbIE TOHATHS B IIPOLECCE MOMCKA PELICHUs MaTeMaTH4ecKu chopMysImpoBaHHON
poOJIeMbl, MOJICIMPOBATh pEabHbIE CUTYallMH Ha SI3bIKE T'€OMETPHUH, HUCCIIEAOBAaTh IOCTPOEHHbIE
MOJICIM C HCIOJIb30BAHUEM T€OMETPHUECKUX IOHATHH M TeopeM, ammapara airedphl; perarh
IIPAaKTUYECKHE 3a/1a4M, CBSI3aHHBIE C HAXO0KJIEHUEM I€OMETPUUECKUX BEIUYNH.

11 KUIIACC

OnepupoBaTh NOHATHUAMHU: LWJIMHAPUYECKAS MOBEPXHOCTh, 0OpA3yIOLIUE IMIMNHIPUUECKON
MOBEPXHOCTH; HWJIMHAP; KOHHMYECKasi TTOBEPXHOCTh, 00pa3yromye KOHMYECKOH MOBEPXHOCTH, KOHYC;
cepuyeckasi IOBEPXHOCTb.

PacnoznaBath Tena BpaueHus (UIMHADP, KOHYC, cdepa u map).

OOBSICHATDH CIIOCOOBI ITOJTyYEHUS TEJ BPaILlEHUS.

KnaccugunmpoBars B3auMHOE pacioiokeHne cepsl U MI0CKOCTH.

OnepupoBaTh MOHATUAMHU: LIAPOBON CETMEHT, OCHOBAaHHWE CErMEHTa, BHICOTA CErMEHTa;
I1apOBOI1 €10, OCHOBAHHME LIIAPOBOT'O CJI05, BBICOTA IIAPOBOTO CIIOS; IIAPOBOM CEKTOP.

Boruncnate 00bEMBI U IUIOIIAM TOBEPXHOCTEH TeNl BpALICHUS, F'€OMETPUUECKUX Tel C
pUMEHEHHEM (HOPMYII.

OnepupoBaTh NOHATUSAMU: MHOTOTPAaHHUK, BOIMCAHHBINA B chepy U ONMCaHHBINA OKOJIO chepsl;
cdepa, BIMCaHHAs B MHOIOI'PaHHUK WJIM TEJIO BPAILEHUS.

BbrucisaTh COOTHOMIGHUSI MEXKTy TIJIOMIAIIMH TOBEPXHOCTEH U 00bEMaMH MOTOOHBIX TEI.

N300paxarh u3zydaemble (UIYypbl OT pPYKHM M C TPUMEHEHHEM IPOCTBIX YEPTENKHBIX
UHCTPYMEHTOB.

BbINoONHATE (BBIHOCHBIE) IMJIOCKUE YEPTEXKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UIyp: BHUI
CBEpPXY, COOKY, CHU3Y; CTPOUTH C€UEHHUS TN BPAILCHHUS.

W3Bnekatb, MHTEPIPETUPOBATh U NPeoOpa3oBbIBaTh HWH(OPMALMIO O MPOCTPAHCTBEHHBIX
reoMeTpHUECKUX (PUTypax, MPeJCTaBICHHYIO Ha YepTeKaX U pUCYHKaX.

OnepupoBaTh MOHATUEM BEKTOP B IPOCTPAHCTBE.

BoInonHATE A€CTBUS CIOXKEHHUS] BEKTOPOB, BHIYUTAHUS BEKTOPOB U YMHOXKEHUSI BEKTOpa Ha
YHCII0, 00BACHATH, KAKUMU CBOMCTBAaMH OHU 00JIaJatoOT.

[TpuMeHATH paBUIIO NapajuIeIeUIIEIA.

OnepupoBaTb NOHATHUAMHU: JIE€KAPTOBBI KOOPAMHATBI B IIPOCTPAHCTBE, BEKTOP, MOAYJb
BEKTOpa, pPaBEHCTBO BEKTOPOB, KOOPIWMHATBI BEKTOpA, YroJll MeXAY BEKTOpaMH, CKaJsipHOe
MIPOM3BE/ICHNE BEKTOPOB, KOJTMHEAPHBIE U KOMIUIaHAPHBIE BEKTOPHI.

HaxomuTe cyMMy BEKTOpOB M NPOM3BEJEHHE BEKTOpAa HAa YUCJIO, YToJl MEXIY BEKTOpaMH,
CKaJISIPHOE MPOU3BEEHHE, PACKIJIAIbIBaTh BEKTOP MO JBYM HEKOJUIMHEAPHBIM BEKTOPAM.

3aaBaTh IUIOCKOCTh YPaBHEHHEM B JIEKapTOBOM CHCTEME KOOpMHAT.

[IpumensTb reomerpuyeckue (GakTbl Ui pEUIeHHs] CTepeOMEeTPUYEeCKHX  3ajad,
MPEoIararolluX HECKOJIbKO 1IaroB peIIeH s, €ClIi YCIOBUS IIPUMEHEHUS 3a/1aHbl B IBHOU (opMme.

Pemars mpocTteiiine reoMeTpUyYECKHE 3aJaud Ha MPUMEHEHHE BEKTOPHO-KOOPIMHATHOIO
MeTo/1a.

Pemarp 3agaun Ha J0Ka3aTeNbCTBO MaTE€MaTHYECKMX OTHOLIEHHMM M  HaXOXKJIEHHUE
TeOMETPHUECKUX BEIUYMH MO o0paslaM WIM alropuTMaM, HPUMEHsSS H3BECTHBIE METOJbl IpHU
pELIEHNN CTaHAAPTHBIX MaTEMaTUYECKHX 3a]ad.



[IpumeHATs mpocTelline NPOrpaMMHBIE CPEICTBA U DJIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CUCTEMBI IPU PELLIEHUU CTEPEOMETPUUECKUX 3a1au.

[TpuBoauTh HpUMEpPHl MAaTEMaTUYECKMX 3aKOHOMEPHOCTEH B HpPHUPOJE U  KU3HH,
pacro3HaBaTh NPOSBICHNE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpuMeHATh TOJIyYEHHBIE 3HAHWSA Ha IPAKTUKE: aHAJIUM3UPOBATh PEAJbHBIE CUTyalUud U
NPUMEHATh U3yYCHHbIC TOHATHS B MPOIECCE MOMCKA PEIICHUs MaTeMaTH4eCKUu cHOpMyTUpOBaAHHOMN
poOJIeMBbl, MOJICIMPOBATh peabHbIE CUTYallMd Ha S3bIKE T'€OMETPHUH, HCCIIECAOBATH MOCTPOCHHBIE
MOJIETIM C UCIHOJb30BaHUEM TIE€OMETPUYECKMX MOHSITUH M TeOopeM, ammapara airedpbl; pemarb
MIPAKTUYECKHUE 337]a4H, CBSI3aHHbIE C HAXOXKICHUEM T€OMETPUUECKUX BETUYMH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC

KoauuecTBO 4acoB

Ne HanMeHoBaHMe pa3jeioB U TeM DJIeKTpOHHbIe (LM (ppoBbIE)
KonTposbHbie
n/n MPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCypchbl
padoThI
1 BBeznenue B crepeoMeTpuio 10 https://resh.edu.ru/
) [IpsiMble ¥ TIOCKOCTH B HpOCTpaHCTBe.v 12 1 htps://resh.edu.ru/
[TapainenbHOCTh NPSAMBIX U TIOCKOCTEH
3 HepHeHHHIfyMpHOCTL HpAMBIX # 12 https://resh.edu.ru/
IUIOCKOCTEN
4 Vbl MEXIY MPSIMBIMU M TUIOCKOCTSIMHU 10 1 https://resh.edu.ru/
5 MHOrorpaHHHKH 11 1 https://resh.edu.ru/
6 OOBEMBI MHOTOTPaHHUKOB 9 1 https://resh.edu.ru/
7 [ToBTOpEHUE: CEUEHHS, PACCTOSHUS U YTIIBI 1 https://resh.edu.ru/
OBIIEE KOJIMYECTBO YACOB IO TIPOTPAMME 68 5 https:/fresh.edu.ruf




11 KIIACC

HaumenoBanue pa3aesioB U TEM

KoauuecTBO 9acoB

DJIeKTPOHHbIe (LM (POBbIE)

Ne n/m KonTpoabHbie
MPOrpaMMsbl Bceero o0pa3oBaTe/bHbIE Pecypchl
padoThbI

Tena BpamieHus 12 https://resh.edu.ru/
OO0BEMBI TET 5 https://resh.edu.ru/
BekTopbl 1 KOOPIMHATHI B TPOCTPAHCTBE 10 https://resh.edu.ru/
Hosroperme, 0606memfe’ 7 1 https://resh.edu.ru/
cucreMaru3danus 3HaHUN

OBILIEE KOJIMYECTBO YACOB I10 [IPOIPAMME 34 3 https:/fresh.edu.ru/




ITOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBo yacoB DJIeKTPOHHbIE
Ne nugposbie BocnurareJbHbIH
Tema ypoxa KouTpoabubie
n/n Bcero o0pa3oBaTe/bHbIE KOMIIOHEHT
padoThbI
pecypcbl

OCHOBHBIE TOHATHUSI CTEPEOMETPUU: TOUKA,
npsiMasi, III0CKOCTh, MPOCTpaHcTBO. [IpaBuia
M300paXCHUS Ha PUCYHKAX: N300pakeHUS 1 https://resh.edu.ru/
MIJIOCKOCTEH, MapauieNbHbIX MPSMBIX
(OTpe3KOB), cepeaAHBI OTPE3Ka
[TonsaTtust: nepecekaronmecs MIOCKOCTH

P ’ 1 https://resh.edu.ru/
nepeceKaroIrecs npsmas 1 miockocTb
[lonsiTHA: TepecekaronIrecs MI0CKOCTH

P ’ 1 https://resh.edu.ru/
NepeceKarImecs npsmasi ¥ II0CKOCTh
3HAKOMCTBO C MHOTOI'paHHUKAMH,

Jenn
M300pakeHHEe MHOTOTPAaHHUKOB Ha 1 https://resh.edu.ru/
MpPOrpaMMHUCTa

PHUCYHKAaX, Ha MPOEKIIMOHHBIX YePTEKaX
Hauanpubie cBeienns o ky0e u mupamuze,
uX pa3BEPTKU U Mojenu. CeueHus 1 https://resh.edu.ru/
MHOTOTPAaHHUKOB
HavanbsHble cBeieHUs 0 KyOe U MupaMHu/ie,
WX pa3BEPTKU U Mojienn. CedeHus 1 https://resh.edu.ru/
MHOTOTPAaHHUKOB
[TonsiTHE 006 aKCHOMAaTUYECKOM TTOCTPOCHUU
CTEPEOMETPUH: aKCUOMBI CTEPEOMETPUH U 1 https://resh.edu.ru/
CJE/ICTBUS U3 HUX
[TonsiTe 06 aKCHOMATHUYECKOM MOCTPOCHUH 1 https://resh.edu.ru/



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

CTCPCOMETPHUUN: aKCUOMBI CTCPCOMCTPUU U
CJIICACTBHUA U3 HUX

[TonaTue 06 aKCHOMAaTUYECKOM ITOCTPOCHUH

9 CTEPEOMETPUN: AKCUOMBI CTEPEOMETPUH U https://resh.edu.ru/
CJIEJICTBUS U3 HUX
[TonsiTre 06 akcMOMATHYECKOM MOCTPOSHUU
10 CTEPEOMETPUH: aKCUOMBI CTEPEOMETPUH U https://resh.edu.ru/
CJIEJICTBUS U3 HUX
B3aumHoe pacnonoxeHue npsMbix B
11 MPOCTPAHCTBE: NIEPECEKAIOIINECH, https://resh.edu.ru/
napaJuieIbHbIe U CKPEIIMBAIOIINECS PSIMbIE
[TapanienbHOCTb NPSAMBIX U INIOCKOCTEN B
MIPOCTPAHCTBE: MapauIeNbHbIE MIPSIMbIC B
12 poctp P P ) https://resh.edu.ru/
MIPOCTPAHCTBE; MaPaJUIETLHOCTD TPEX
MPSIMBIX
[TapanienbHOCTb NPSAMBIX U INIOCKOCTEN B
N JleHb poxaeHus
13 npoctpancTBe: [lapamiensHOCTh MPSAMO U https://resh.edu.ru/
npesusenra P.O.
IJIOCKOCTH
14 VYTIuisl ¢ COHANPABICHHBIMUA CTOPOHAMH https://resh.edu.ru/
15 Yrois Mexay NpsSMBIMU B IIPOCTPAHCTBE https://resh.edu.ru/
16 Yrois Mexay NpsIMbIMU B ITPOCTPAHCTBE https://resh.edu.ru/
[TapannenbHOCTh MIIOCKOCTEN:
17 P https://resh.edu.ru/
napauieIbHbIE III0OCKOCTU
18 CBolicTBa apauIeTbHBIX TUIOCKOCTEH https://resh.edu.ru/
[Ipocreiimme npocTpaHCTBEHHBIE PUTYpPHI HA
19 P pocTP $uryp https://resh.edu.ru/
IUIOCKOCTH: TETPAdp, KyO, mapasiesenumnes
20 [locTpoenue ceuenumii https://resh.edu.ru/
21 [TocTpoenue ceueHuit https://resh.edu.ru/ Jenb Hapomnoro



https://resh.edu.ru/
https://resh.edu.ru/
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Enuncrsa

Kontpoinbnas padora mo teme "[Ipsmbie u

22 IUIOCKOCTH B IpocTpaHcTBe. [lapaiienbHocTb https://resh.edu.ru/
IPSIMBIX U IJIOCKOCTEN"
[NepnieHIUKYIAPHOCTE OPSIMOU U INIOCKOCTH:

23 PHCHAMKYTAP p https://resh.edu.ru/
MEePIECHANKYISIPHBIE TPSMBIE B POCTPAHCTBE
IpsamMbie napanjieabHble U

24 p p https://resh.edu.ru/
NEePHEHANKYISIPHBIE K ITIOCKOCTH
IpsamMbie napanjieabHble U

25 p P https://resh.edu.ru/
MEePIEHANKYIISIPHBIC K MITIOCKOCTH
[TpusHak neprneHanuKyIsIPHOCTH IPIMOU U

26 p PHCHAMRYILP p https://resh.edu.ru/
IJIOCKOCTH
IIpu3Hak neprneHIuKyIIpHOCTA IPSIMOM 1

27 p PHCHIHKY AP p https://resh.edu.ru/
IUIOCKOCTH
Teopema o npsIMoON IEPHEHTUKYIIIPHON

28 p P PHCHMKYIAP https://resh.edu.ru/
IUIOCKOCTH
Teopema o IpsAMON EPIIEH TUKYIIIPHON

29 p p PHCHIIY AP https://resh.edu.ru/
IIIIOCKOCTH
Teopema o npsIMoON EPHEHTUKYIIIPHON

30 p P PHCHMKYIAP https://resh.edu.ru/
IUIOCKOCTH
[lepnieHauKysip 1 HAKJIOHHBIE: PACCTOSIHUE

31 OT TOYKH JI0 TUIOCKOCTH, PACCTOSTHUE OT https://resh.edu.ru/
IPSAMOM 10 TIJIOCKOCTH
[lepnieHauKynsip 1 HAKJIOHHBIE: PACCTOSIHUE

32 OT TOYKH JI0 INIOCKOCTH, PACCTOSTHUE OT https://resh.edu.ru/
IpsIMO 10 TIJIOCKOCTH
TlepnerauKkyaap 1 HaKJIOHHEIE: PACCTOSHUE €Hb

33 PHCHAMKYTAP p https://resh.edu.ru/ A
OT TOYKH JI0 TUIOCKOCTH, PACCTOSTHUE OT WH()OPMATUKH
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IIPSIMOM 10 IIJIOCKOCTH

[leprieHauKyIsIp ¥ HAKIOHHBIE: PACCTOSTHUE

34 OT TOYKH JI0 TUIOCKOCTH, PACCTOSTHUE OT https://resh.edu.ru/
IIPSIMOM 10 IIJIOCKOCTH
VY6l B OPOCTPAHCTBE: YOI MEXKAY NPSIMOM
35 poctp Y A 1P https://resh.edu.ru/
1 INIOCKOCTBIO
BYT'PAHHBIN YTOJI, TMHCHHBIN yTIOJI
36 Heyrp 4 Y https://resh.edu.ru/
JIBYTPAHHOTO yTia
BYT'PAHHBIN YTOJI, TMHCHHBIN yTOJI
37 Heyrp 4 Y https://resh.edu.ru/
JIBYTPAHHOTO yTJia
[leprieHAUKYISAPHOCTD INIOCKOCTEH: IIPU3HAK
38 PHEHIMIY P pu https://resh.edu.ru/
NEPIEeHIUKYISIPHOCTU JBYX TUIOCKOCTEH
IlepneHaUKYIIpHOCTH INIOCKOCTEH: MMPU3HAK
39 PHCHAMKYIAD pv https://resh.edu.ru/
MEePHEHANKYIISIPHOCTH ABYX MJIOCKOCTEH
IlepneHaUKYIIPHOCTH INIOCKOCTEH: MPU3HAK
40 PHCHARKY AP p . https://resh.edu.ru/
MEePHEHANKYIISIPHOCTH JABYX MJIOCKOCTEH
41 Teopema o Tpéx nepreHAuKyIspax https://resh.edu.ru/
42 TeopeMa 0 TpEX NepHeHANKYIISIPax https://resh.edu.ru/
43 Teopema o Tpéx nepreHAuKyIspax https://resh.edu.ru/
KonTponsHnas pabora no temam
"IlepneHAUKYIIPHOCTH IPSIMBIX U
44 pHeHA v"y "p P https://resh.edu.ru/
miockocTe" u "YTribel MeXly NPSIMBIMUA U
IJIOCKOCTSIMU"
[TonsiTHe MHOTOTPAaHHKUKA, OCHOBHBIE
DJIEMEHTHI MHOTOTPAHHHKA, BEITYKIIBIE U
45 p y . https://resh.edu.ru/
HEBBITTYKJIbIE MHOTOTPAaHHUKH; Pa3BEPTKA
MHOTOIPaHHHUKA
46 [Ipusma: N-yronpHas mpu3Ma; rpaHu 1 https://resh.edu.ru/
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OCHOBAHMA IIPU3MBIL, IIpsAMad U HAKJIOHHAA
IIPU3MBEIL; OOKOBas M MOJIHAs IIOBEPXHOCTH
IMPpU3MbI

47

48

49

50

51

52

[Tapamienenunen, IpsIMOYIrOJbHBIN
napajuiesIeuIe] 1 ero CBOMCTBa

[Tupamupa: N-yrosibHas NupamMuia, rpaHy U
OCHOBaHME IMPaMH/Ibl; OOKOBas U MOJIHAS
[IOBEPXHOCTb IUPAMUBI; [IPABUIIbHASL U
yCeUY€HHas nupaMuIa

[IpaBuIBHBIE MHOTOTPAHHHUKH: TIOHSTHE
NpPaBUJILHOTO MHOTOTPAaHHUKA; ITPAaBUIIbHAS
npu3Ma U IpaBUiIbHAS IUPAMUJIA;
[MpaBUJibHAaA TPCYTOJIbHAA IMUpaMuaa U
IIPABWIBHBIN TETpa’ap; KyO
[IpencraBiaenue o NpaBUIbHBIX
MHOT'OT'paHHHMKAaX: OKTad1p, NOJACKa’Jip U
UKOCAdIP.

CI/IMMCTpI/IH B IIPOCTPAHCTBC: CUMMCTPUS
OTHOCHUTCIIBHO TOYKH, HpHMOﬁ, IIIIOCKOCTH.
OJIEMEHTHI CUMMCTpPUH B ITUpaMUiaXx,
napajjejicnmIie 1ax, rmpaBUJIbHbIX
MHOTI'OI'paHHUKaXx

Brruncnenue 31eMEHTOB MHOTOTPaHHUKOB!
pEOpa, AuaroHanu, yrisl

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

JleHnb Hayku B
Poccun

53

[Tnomaas 60KOBOI MOBEPXHOCTH H IMTOJTHOM
MMOBEPXHOCTH MPSIMOU TPU3MBI, TIIOIIA b
OCHOBaHUH, TeopeMa 0 OOKOBOH
MOBEPXHOCTHU MPSIMOI MPU3MBI

https://resh.edu.ru/
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[Tnomans 60KOBOI MOBEPXHOCTH U
HOBEPXHOCTH MPABUIILHOW ITUPAMH/IBI,

54 . 1 https://resh.edu.ru/ Henpb uncna [T
TeopeMa O IUIoU[aau OOKOBOM OBEPXHOCTH
yCeuEHHOM MUpamMuIbI
55 FOHTPOHBHM pa6?Ta HOTeme 1 https://resh.edu.ru/
MHororpanHuku
56 [Tousitrie 06 06BEME 1 https://resh.edu.ru/
57 O0BEM TUpaMu bl 1 https://resh.edu.ru/
58 O0BEM TUpPaMHUTBI 1 https://resh.edu.ru/
59 O0BEM TUpaMu bl 1 https://resh.edu.ru/
60 O0BEM TUpPaMHUTBI 1 https://resh.edu.ru/
61 O0BEM TPU3MBI 1 https://resh.edu.ru/
62 O0BEM TTPU3MBI 1 https://resh.edu.ru/
63 O06BEM npu3MBbI 1 https://resh.edu.ru/ [lenp matematuka
64 Kontponbnas pa6"oTa 1o Teme "O0bEMBI 1 httos://resh.edu.ru/
MHOTOTPaHHUKOB
[ToBTOpenue, 0000IIEHNE CUCTEMAaTH3AIIS
65 3Hanuid. [TocTtpoeHne cedenuii B 1 https://resh.edu.ru/
MHOTOTPaHHHKE
[ToBTOpenue, 0000IIEHNE CUCTEMAaTH3AIIS
3HaHUU. BbIYKCIIEHHE PACCTOSHUMN: MEXIY
66 JBYyMsI TOUKaMH, OT TOYKH JO MPSMOM, OT 1 https://resh.edu.ru/
TOYKH JIO0 THIOCKOCTH, MEXKTY
CKPEIIUBAOIIUMHUCS TTPSIMBIMHU
67 [IpomexyTouHas aTTecTanus 1 https://resh.edu.ru/
[ToBTOpeHme, 0600IIEHNE CUCTEMATH3AITHIS
68 3HaHWI. Beraucienue yrioB: Mexmay 1 https://resh.edu.ru/

CKPCIIUBAOIIHUMHUCS ITPAMBIMU, MEXIY
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MPSMOU U INIOCKOCTBIO, IBYTPAHHBIX YTJIOB,

YIJI0B MEXKAY IIIOCKOCTAMU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68




11 KJIACC

KoaundecTBO yacoB DJIeKTPOHHbIE
nudposeie BocnurareJbHbIH
Ne i/ Tema ypoka KonTposbHbie
Bcero o0pa3oBaTe/ibHbIE KOMIIOHEHT
padoThI
pecypcbl
Cdepa u m1ap: neH agnuyc, THaMeTp;
1 bep P TP, Panuyc, P, 1 https://resh.edu.ru/
TUTOMIA/Tb TTIOBEPXHOCTH CHEPhI
B3anmuoOe pacnonioxxeHue cepsl U
2 IUIOCKOCTH; KacaTeJIbHas IIOCKOCTh K 1 https://resh.edu.ru/
cthepe; miomaas chepsl
H3o6paxkenne cdepsrl, mapa Ha INIOCKOCTH. €Hb
3 P (epr1, map 1 https://resh.edu.ru/ A
CeueHnus mapa porpaMMHCTa
unuuapudeckast TOBEPXHOCTb,
oOpa3yroiue IIHHIPUIECKOMH
4 pasy P . 1 https://resh.edu.ru/
MOBEPXHOCTH, OCh IHJIMHIPUIECKOMN
MMOBEPXHOCTHU
[unuaap: ocHOBaHUS U OOKOBast
5 MOBEPXHOCTh, 00pa3yIoIIasi U OCh; IJIOIIA b 1 https://resh.edu.ru/
OOKOBOM U MOJTHOM MOBEPXHOCTH
N300paxenne NUINHIPA HA TIOCKOCTH.
Paséptka nmmuaapa. Ceuenus MUInHIApa
6 p p N P 1 https://resh.edu.ru/
(TTOCKOCTHIO, MapalIeIbHON UITH
MePIEHANKYIISIPHON OCH IMJIMH]IPA)
Konunueckas HOBEpXHOCTh, 00pa3yromue
7 KOHHYECKOU ITOBEPXHOCTHU, OCh U BEPIINHA 1 https://resh.edu.ru/
KOHUYECKOU MOBEPXHOCTHU
Konyc: ocHOBaHME U BEpIINHA
8 4 p ’ 1 https://resh.edu.ru/

00pa3yrolasi ¥ 0Ch; IJIOMA b OOKOBOM 1
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IIOJIHOM ITOBEPXHOCTHU

Y ceu€HHbIN KOHYC: 00pa3yroline 1 BbICOTA;

9 https://resh.edu.ru/
OCHOBaHHUA U OOKOBast MOBEPXHOCTh
N306paxeHne KoHyca Ha MIO0CKOCTH.
Pa3BépTka koHyca. CeueHust KoHyca
10 P y . Y https://resh.edu.ru/
(MI0CKOCTHI0, MapajIeIbHOM OCHOBAHUIO, U
IJIOCKOCTBIO, MPOXO/ASILEH Yepe3 BEPIINHY)
KombOunanus ten Bparienus u
11 1 patt https://resh.edu.ru/
MHOT'OIPAHHUKOB
MHororpaHHHK, OIMCaHHBIN OKOJIO chephl;
12 cdepa, BMcaHHAasi B MHOTOTPAHHUK HJTU B https://resh.edu.ru/
TEJIO BpallleHus
[Tonsitue 06 06bEMe. OCHOBHBIE CBOMCTBA eHb HaponHoro
13 . https://resh.edu.ru/ A pon
00BEMOB TeEN Enuncrsa
14 O0béM nMIMHIpa, KOHYCa https://resh.edu.ru/
15 O0BEM mrapa u iomaas chepsl https://resh.edu.ru/
[TonoGHBIE TETa B IPOCTPAHCTBE.
16 CooTHOIIEHNS MEXTY TUIOIAASIMU https://resh.edu.ru/
MOBEPXHOCTEH, 00bEMaMU MOTOOHBIX TN
KonTponbHas pabora o Temam "Tena
17 P | P N https://resh.edu.ru/
BpaieHus" u "OO0beMbl Ten
18 BekTop Ha MIIOCKOCTH ¥ B IPOCTPAHCTBE https://resh.edu.ru/
19 CrnoxeHue ¥ BBIYMTAaHUE BEKTOPOB https://resh.edu.ru/
Henb
20 YMHOXEHHE BEKTOpa Ha YHCIIO https://resh.edu.ru/
nH(pOpPMATUKH
PasnosxeHne BEKTOpa 110 TPEM
21 HEKOMILIaHAapHBIM BekTopam. [IpaBuiio https://resh.edu.ru/

napauicicnuicaa



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

22

Pemenune 3amad, CBSI3aHHBIX C
MPUMEHEHUEM MPaBUJI ACHCTBUM C
BEKTOpaMHU

https://resh.edu.ru/

23

[IpsimoyrosipHas cucreMa KOOpAUHAT B
npocrpancTse. KoopauHatel BEKTOpa.
[Ipocreitmue 3aga4u B KOOpAUHATAX

https://resh.edu.ru/

24

25

VYron mexny Bektopamu. CKansipHoe
MIPOU3BEICHUE BEKTOPOB

Brruucnenue YIJI0B MEKAY MPAMBIMHA U
IIJIOCKOCTAMU

https://resh.edu.ru/

https://resh.edu.ru/

Jenb poxaeHne
MEPBOM KECHILIMHBI
MaTeMaTuKa

26

KoopanHaTHO-BEKTOPHBIN METOJ IIPU
pELIEHUN T€OMETPUYECKUX 3a1a4

https://resh.edu.ru/

27

28

29

30

Kontponbnas padota no teme "BekTopsl u
KOOpJMHATHI B IPOCTpaHCTBE"

[ToBTOpenue, 06001IeHUE U
cucremaru3anys 3HaHuil. OCHOBHbIE
¢burypsl, pakThl, TEOPEMBI Kypca
TUIAHUMETPUH

[ToBTOpenwue, 06001IeHUE U
cucreMaTu3anus 3HaHuil. OCHOBHBIE
¢burypsl, pakThl, TEOPEMBI Kypca
TUTAHUMETPUH

[ToBTOpeHnue, 0600IIeHNE U
cHCcTeMaTH3alus 3HaHui. 3a1a4n
TUITAHUMETPUH U METOBI X PELICHUS

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

31

[ToBTOpenwme, 0600IIEHNE U
cUCTeMaTu3anys 3HaHu|. 3agaqu

https://resh.edu.ru/
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IJIAHUMCETPHUU U MCTOABI UX PCIICHHUA

[ToBTOpEeHHE, 0600IICHUE 1
cucreMarusanus 3HaHui. OCHOBHBIE

JleHb TaOJIHIIBI

32 1 https://resh.edu.ru/
¢burypsl, pakThl, TEOpPEMBI Kypca YMHOXEHUS
CTepEOMETPUH

33 [IpomexxyTodHas aTTecTarus 1 https://resh.edu.ru/
IT , 0000

34 OBTOPEHHE, 000 meHI:Ie 1 1 https://resh.edu.ru/
cUCTEeMaTH3aIlHs 3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34
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YYEBHO-METOJMYECKOE OBECHEYEHUE OBPA30BATEJILHOI'O
MPOLIECCA

OBA3ATEJ/IBHBIE YUYEBHBIE MATEPUAJIBI 1JI15S1 YYUEHHUKA

* MaremaTuka: anredpa 1 Hayajla MaTeEMaTHUECKOI o aHalln3a, reometpus. ['eomerpus, 10-11
kiaccel/ Atanacsa JI.C., byty3os B.®., Kagomiies C.b. u npyrue, AKIimoHepHoe o0IIecTBO
«3narenscTBO «IIpocBemieHue

METOAUYECKHUE MATEPUAJIBI U1 YYUTEJIA

Artanacss JI.C, byry3oB B.®., Kagomues Cb., [To3nsk O.I'., FOguna N.W. 'eomeTrpus. 10-11
KJ1acchl: Y4eOHUK /i1 001eo0pa3zoBarenbHbIX yupexaenuil. M.: [Ipocsemenue, 2014.
Atanacsn JI.C, byty3oB B.®., 'nazkoB 10.A., IOguna U. U. I'eometpust: Pabouas TeTpanp mis
10 kiacca. M.: IIpocsemenue, 2014.

3uB b.I', Meitnnep B.M., baxaunckuii B.®. 3agaun no reomerpun mia 7—11 kinaccon. M.:
[Ipocsenienue, 2018.

3uB b.I'., Meiinep B.M. Jlunaktuueckue marepuansl no reometpun 1is 10-11 kmaccos. M.:
[Ipocseuienue, 2015.

Artanacsan JI.C, byty3os B.®., 'na3koB I0.A., Hekpacos B.b., FOnuna U.U. U3yuenue
reometrpun B 10—11 kimaccax: Meroa. pekoMeH 1. kK yueOHuky. Kaura nis yunrens. M.:
[Ipocsemenue, 2009.

AnteiaoB I1.U. T'eometpust, 10—11 kmaccrr. Tectsr: YueOHO-MeToandeckoe mocodue. M.:
Hpoda, 2014.

3BaBuH JI.W. HoBbIe KOHTPOJIBHBIE U IPOBEPOUYHBIE pabOTHI 1O TeomeTpun. 10—11 kiaccsl.
M.: Ipocda, 2014.

E. M. PabunoBuu. 'eomerpus 10-11. 3agaun u ynpaxHeHUs] Ha TOTOBBIX YePTEXKaAX.
M.:MJIEKCA, 2014.

YMK «KuBas marematuka». MockBa. MTHCTUTYT HOBBIX TexHOIOTH.2012

DneKTpoHHOE NpuiokeHue. Y poku reometpun. 10-11 knaccesr. U3-Bo «Ilnanera»

Huck YMK JI.C. AtanacsiHa u ap. I'eometpus 7-11 kiaccel. Paboune nporpammsl. 13-Bo
«Yuurensy» 2012.

T.A. Bypmuctposa. [Iporpammer 061ieo0pa3zoBarenbHbIX yupexaeHui. ['eomerpus 10-11
kiaccel. MockBa «lIpocBemenne», 2014.

I'yceB B.A., Mensnuk A.W. Jlugaktuyeckue Marepuaisl o reometpuu ais 10 kiacca. 4-e
m3a. — M. : Ilpocsenienue,2014.

T.M.Mumienko. Temarnueckoe U MOypoyHoe IIaHUpoBaHue 1o reomerpuu. 10 kinacc, Mocksa
«OK3AMEH», 2014.

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
MunucrepctBo oopazoBanus PO. - Pexxum nocryna : http://www.informika.ru;
http://www.ed.gov.ru; http://www.edu.ru

TectupoBanwme online: 5-11 kmaccer.-Pexxum goctymna : http://www.kokch.kts.ru/cdo
[Menarormueckas mactepckasi, ypoku B IHTepHeT 1 MHOTOE Apyroe. - Pexxum pocrtyna : http://
teacher.fio.ru

HoBele TexHomornu B 00pa3zoBanuu. - Pexxum noctyna: http://edu.secna.ru/main
[TyreBoauTens «B Mupe HayKu» sl IIKOJIBHUKOB. - Pesxxum noctyna : http://www.uic.ssu.
samara.ru/-nauka

Merasanukioneaus Kupuia u Medonus.-Pexxum nocryna : http://mega.km.ru

CaiiTsl sHIIMKIIONIEANH. - PeskuMm moctyma : http://www.rubricon.ru; http//www.
encyclopedia.ru

Enunas koyutekius nnpoBeIX 00pa3oBaTeIbHBIX PECYpCOB [0 MaTeMaThKe. - Pexum
noctyna: http://school-collection.edu.ru/collection/.
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