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HOACHUTEJIBHAA 3AIINCKA

PaGouas mporpamma yaeOHOTO Kypca «I eomeTpus» 0a30BOr0 ypOBHS sl OOYJArOIIHXCS
10 —11 kmaccoB pa3paborana Ha ocHOoBe DenepanbHOTO TOCYIAPCTBEHHOTO 00pa30BaTEIIHHOTO
CTaHJapTa cpeaHero oOmero obpa3oBaHus, ¢ y4ETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHHIA,
MpEeIbABISEMBIX K MaTeMaTH4YECKOMY OOpa30BaHUIO, U TPaJULMil pOCCHIICKOrOo 00pa3oBaHUs.
Peanmauﬂﬂ mporpaMmabl oOecrieunBaeTr OBJIaICHUC KIIIOYEBBIMHU KOMIICTCHIIUSAMMU,
COCTaBJAIOIIMMH OCHOBY JId CaMOpa3BUTHUA W HCIIPCPLIBHOT'O O6pa3OBaHI/I$I, OEJIOCTHOCTh
O6HIeKyJII)TypHOFO, JIMYHOCTHOT'O M ITO3HABATCIIBHOI'O PA3BUTHA JIMYHOCTH O6yanOIHHXC$I.

HEJIM U3YUYEHUSA YYEBHOI'O KYPCA

BaxkHocTh y4eOHOTO Kypca TEOMETpHM Ha YypPOBHE CpeaHero oOIero oOpa3oBaHUs
00yCIIOBJICHA MPAKTHYECKOH 3HAYMMOCTBIO METANPEAMETHBIX W TIPEIMETHBIX PEe3yJIbTaTOB
oOydJeHUs TCOMETPHH B HAIPABJICHUU JIMYHOCTHOTO Pa3BHTHS OOydaromuxcs, GHopMUpOBaHUS
(YHKIIMOHATEHOW MAaTeMaTUYeCKOW TPaMOTHOCTH, HM3yYCHHs JPYrUX YYeOHBIX JIUCIIHILINH.
PasButne y oOydarommxcs TpPaBHIBHBIX MPEACTABICHUN O CYINIHOCTH W TPOUCXOXKICHUU
TCOMETPHYCCKUX a0CTPaKIIMH, COOTHOIICHUH PEATbHOTO M HJICATBHOTO, XapaKTepe OTPaKCHUS
MaTeMaTHYECKON HAYKOM SIBJICHHH M MPOILIECCOB PEATIBHOIO MHPA, MECTE TEOMETPUU B CUCTEME
HAayK W pOJIM MaTEeMaTHYECKOTO MOJICIHPOBAHUS B HAyYHOM TIO3HAHWM W B IIPAKTHKE
CHOCOOCTBYeT (OPMHPOBAHHWIO HAyYHOTO MHPOBO33PEHUsS yYalIUXCsS, a TaKkKe KadecTB
MBIIIICHHS, HEOOXOIUMBIX JIJIS /IallTAllAd B COBPEMEHHOM OOIIECTRE.

I'eomerpus sBseTcsT OMHUM W3 0a30BBIX MPEIMETOB HA YPOBHE CPEIHEro OOIIero
00pa3zoBaHMs, TaK Kak 00OECIEYMBAECT BO3MOXXHOCTh M3y4Y€HHUs KaK IUCHIUIUIMH €CTECTBEHHO-
HAay4YHOM HAMpPaBJIECHHOCTH, TaK U TYMAaHUTAPHOM.

Jlornueckoe wMbIieHHe, GOPMHUPYEMOE TMPH HM3yUYCHUH OOYYAIOUIUMHUCS TMOHATHHHBIX
OCHOB TEOMETPUH U TOCTPOCHHM IIEMIOYKH JIOTHYECKUX YTBEPXKICHUNW B XOJE PEIICHHS
TEOMETPUUECKHX 3a7a4, yYMEHHE BBIJIBUTATh M ONPOBEpPraTh THUIOTE3bl HEMOCPEICTBEHHO
WCIIONB3YIOTCS TIPH PEIISHUW 3a7a4 €CTECTBEHHO-HAyYHOTO IMKIJIA, B YAaCTHOCTH M3 Kypca
(bu3uKH.

YMeHHne OpUEeHTHUPOBATHCS B IPOCTPAHCTBE UTPAET CYIIIECTBEHHYIO POJIb BO BCEX 00IaCTAX
NESTEIHPHOCTH YeoBeka. OpHeHTAIUs YeJI0BeKa BO BPEMEHH U MPOCTPAHCTBE — HEOOX0IUMOe
YCIIOBHE €0 COIMAIBHOTO OBITHSA, (popMa OTpaXkKeHUsT OKPYKAIOIIETO MUPA, YCIOBUE YCIIEITHOTO
MO3HAHUS H AKTUBHOIO npeoOpazoBaHus eV CTBUTEIBHOCTH. OnepupoBanue
MPOCTPAHCTBEHHBIMH 00pa3aMu 00bEIMHSET pa3HbIe BUJIbI YU€OHOW U TPYAOBOM ACSITEIBHOCTH,
SBJISETCSA OJHUM U3 Mpo(ecCHOHATbHO BaXKHBIX KadyecTB, IMOJTOMY aKTyalbHa 3agayda
(dbopMupoBanus y 00y4JaroINXcs IPOCTPAHCTBEHHOTO MBIIIJICHHUS KaK Pa3HOBUIHOCTH 00pa3HOro
MBIILJICHUS] — CYIIECTBEHHOTO KOMIIOHEHTa B MOJTOTOBKE K MPAKTUYECKOW AEATEIHbHOCTU IO
MHOTUM HalpaBJICHUSIM.

Lenb ocBoeHus mporpaMmel yueOHOTO Kypea «I'eoMeTpush» Ha 6a30BOM ypoBHE 00yueHUs
— oOmieoOpa3oBarenbHOEe U OOIIEKYIbTYPHOE pPa3BUTHE OOyYarommxcs 4depe3 obecredeHue
BO3MOHOCTU TPUOOPETEHHs] U UCTOIH30BAHUS CHCTEMAaTHYECKHX T'€OMETPUUYECKUX 3HAHWHA U
JIeUCTBUM, crienn(@UYHBIX TEOMETPUU, BOZMOKHOCTH YCIIEITHOTO MPOJIOJDKEHHS 00pa30BaHHUs 110
CHEIHATbHOCTSIM, HE CBSI3aHHBIM C MPUKJIAIHBIM UCIIOJIb30BAHUEM T€OMETPUH.

[Iporpamma o reomMeTpun Ha 6a30BOM YpOBHE MpeIHA3HAYEHA ISl 00YJAIOIIUXCS CpeTHeN
IIKOJIbI, HE WCHBITHIBABIINX 3HAUYUTEIBHBIX 3aTPyJHEHHH Ha YpOBHE OCHOBHOTO OOIIEro
obpazoBanus. Takum obOpazom, oOydarommuecs Ha 0a30BOM YPOBHE JOJDKHBI OCBOUTH OOIIHe
MaTeMaTH4eCKUe YMEHHUS, CBSA3aHHbBIE CO CeNU(UKOM reOMeTpHUN U HEOOXOJUMbIE JUISl )KU3HH B
coBpeMeHHOM o0recTBe. KpoMe 3Toro, oHM MMEIOT BO3MOXKHOCTh M3YYHTh T'€OMETpHUI0 OoJjiee
rIyOOKO, €Clii B JalbHEHIIEeM BO3HUKHET HEOOXOAMMOCTh B TE€OMETPHUYECKHX 3HAHUAX B
npodeccuoHaABHOM IS TEIBHOCTH.



JloCTIDKEHHE 1eNT OCBOCHUS MPOrpaMMbl 00ECIICUNBACTCS PELICHUEM COOTBETCTBYIOIIUX
3agad. [IpuopuTeTHRIMU 3aauaMy OCBOEHUA Kypca «I eomerpun» Ha 6a3oBoMm ypoBHe B 10—11
KJ1accax SIBJISIIOTCSA:

e (dopMupoBaHHE NPEACTABICHUS O TEOMETPHH KaK YacTH MHPOBOM KYIbTYpHl U

OCO3HAHHUE €€ B3aUMOCBS3U C OKPYKAIOLIUM MUPOM;

e (dopMupOBaHHE TPEACTABICHUS O MHOTOTPAaHHUKAX M TellaX BpAIICHUS KaKk o
BAKHEHIIINX MATEMaTUYECKUX MOJIENSIX, MO3BOJISIONINX ONMUCHIBATh U U3Yy4aTh pa3HbIe
SIBIICHUS OKPY>KAIOILIEr0 MUPA;

e (dopMupOBaHHE YMEHHUS pacllO3HABaTh HA UYEPTEKAX, MOJCISAX M B PEATbHOM MHpE
MHOTOTPAaHHUKH U TeJla BPALLEHUS;

® OBJAJCHHE METOJAAMM peUIeHHs 3a7ad Ha [OCTPOEHUS Ha H300paMKeHUsIX
MIPOCTPAHCTBEHHBIX (PUTYD;

e (opmupoBaHuE YMEHHUS ONEPUPOBATH OCHOBHBIMU MOHSATUSIMH O MHOTOIPAaHHUKAX W
TeJIax BPALEHUsI U UX OCHOBHBIMH CBONCTBaMU;

® OBJIQJICHUE AITOPUTMAMH PEIIEHHS OCHOBHBIX THUIIOB 3ajay; (GOPMUPOBAHHE YMEHUS
MPOBOJUTH  HECJOXKHBIE  JOKA3aTeNbHbIE  PAcCYXJEHHUS B  XOJ€  pELIeHUs
CTEepEOMETPUUYECKUX 3a/1a4 U 3a/1a4 C MPAKTUYECKUM COJIepKaHUEM;

® pa3BUTHE MHTEJUIEKTYaIbHBIX UM  TBOPYECKHX CIOCOOHOCTEH  oOywaromuxcs,
M03HABaTEIbHON aKTUBHOCTH, UCCIIEIOBATENLCKUX YMEHHUM, KPUTUYHOCTH MBIIIICHUS;

e (opmupoBaHue (PyHKIIMOHATBLHOM TPAMOTHOCTH, PEIEBAHTHONW TE€OMETPHH: yMEHHUE
pacrno3HaBaTh MPOSIBICHUS FTEOMETPUUECKUX MOHATUH, 0ObEKTOB U 3aKOHOMEPHOCTEH B
peaIbHBIX JKU3HEHHBIX CUTYallUSX U MpPH U3YyYEHUU JPYTUX Y4EOHBIX INPEAMETOB,
NPOSIBICHUS 3aBUCUMOCTEHl M 3aKOHOMEPHOCTEH, (OpMYyIMpOBaTh HX Ha A3bIKE
T€OMETPUM U  CO3/1aBaThb T'€OMETPUUYECKHE MOJENIH, MPUMEHSTh OCBOCHHBIN
TreOMETPUYECKUN ammapaT Julsl  pelleHMs NPaKTUKO-OPHUEHTHUPOBAHHBIX —3ajad,
UHTEPIPETUPOBATh U OLICHUBATH MOy4YEHHBIE PE3yIbTATHI.

OTnu4uTENBHOM 0COOEHHOCTHIO MPOrPaMMBI SIBJISIETCS BKJIIOUEHHE B KypC CTEPEOMETPUH B
Hayajle ero U3y4eHus 3ajay, pellaeMblX Ha ypOBHE MHTYUTUBHOIO MO3HAHUS, U ONPEAEIEHHBIM
o0pa3oM opraHu3oBaHHas paboTa HaJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHMIO JIOTMUECKOIO M
IIPOCTPAHCTBEHHOTO  MBILUICHUS, CTHUMYJIUPYET MPOTEKAaHHWE HWHTYUTUBHBIX IPOLIECCOB,
MOTHBHPYET K JaJbHEHIIEMY U3yUSHHIO ITPEeIMETA.

[Ipennourenne oOTHAéTcs HAIIAAHO-KOHCTPYKTHUBHOMY METOJy OOy4YeHMs, TO €cThb
TEOPETHUYECKHE 3HAHHUA HMEIT B CBOEH OCHOBE YYBCTBEHHOCTb IPEIMETHO-IPAKTUYECKON
NeaTenbHOCTH. Pa3BUTHE NPOCTPAaHCTBEHHBIX MPEICTABIICHUH Y yyallluXcs B Kypce CTEpeOMeTpun
IIPOBOJUTCS 3a CU€T pelleHMs 3ajJady Ha CO3[JaHMe IPOCTPAHCTBEHHBIX OOpa30B M 3ajad Ha
ONEpHPOBAHUE IPOCTPAHCTBEHHBIMU OOpa3amu. Co3manue obOpa3a IMPOBOJUTCS C ONMOPOIl Ha
HarJsiIHOCTh, a ONIEpUPOBaHUE 00Pa30M — B YCIOBUAX OTBJICUEHHS OT HAIJISTHOCTH, MBICIEHHOT'O
M3MEHEHHMSI €r0 UCXOJHOIO0 COAEPIKaHusl.

OcHoBHbBIE cojaepxaTenbHble JuHUM Kypca «l'eomerpum» B 10-11 kiaccax:
«MHororpanHuku», «IIpsMble U MI0CKOCTH B MpocTpaHcTBe», «Tena BpameHus», «Bekropsl u
KOOpAMHATHI B IpOoCTpaHCcTBEY). DOpMHUPOBaHUE JIOTHUECKUX YMEHUI pacnpeaessieTcs He TOIbKO
[0 COJEp)KAaTeNIbHBIM JIMHUSM, HO W IO TojJaM OOyueHHs Ha YpPOBHE CpelHero oOIiero
oOpa3oBaHusl.

Conepxxanne 00pa3oBaHMs, COOTBETCTBYIOLIEE MPEIMETHBIM pe3yabTaTaM OCBOEHUS
paboueil mporpaMmsl, pacpeAeaEHHbIM 10 roJjaM 00y4eHHs, CTPYKTYPUPOBAHO TaKUM 00pa3zoMm,
YTOObl  OBJIAJICHUE TIEOMETPUYECKHMHU  TMOHATUSMHM M HaBBIKAMH  OCYIIECTBISUIOCH
MOCJIEIOBATEeIbHO U IOCTYNATENBbHO, C COONIOICHHEM NPUHIMIIA MPEEeMCTBEHHOCTH, UYTOOBI
HOBBIE 3HAHMSI BKIIIOYAJIMCH B OOIIYI0 CUCTEMY I€OMETPUUYECKHUX MPEACTaBICHNUH 00yJaronuxcs,
paciupss u yriayomnsis e€, o0pas3ys IpouHble MHOKECTBEHHBIE CBSI3H.



MECTO YYEBHOT' O KYPCA B YYEBHOM IIVTAHE

Ha uzyuenne reomerpun oTBOIUTCS 2 yaca B Hegento B 10 kinacce u 1 yac B Hepenio B 11
KJIacce, BCero 3a JiBa roja oO0yuenus - 102 yaeOHBIX daca.
COJAEPKAHUE YYEBHOTI'O KYPCA

10 KJIACC

IIpsiMbIe U MJIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE TIOHATHS cTepeoMeTpun. Touka, mpsimasi, TIIOCKOCTb, MPoCcTpaHcTBoO. [loHsTHE
00 aKCHOMATHYECKOM TIOCTPOSCHUU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHH U CIICJICTBUS U3 HUX.

B3anmHoe pacnosioxkeHne TpsIMbIX B MPOCTPAHCTBE: MEPECEKAIOIINECS, NapaJUIeIbHbIE U
CKpelMBamImecs mnpsmele. llapamienbHOCTs TPSAMBIX W IJIOCKOCTEM B MPOCTPAHCTBE:
MapajyielbHbIE MPSIMbIE B MPOCTPAHCTBE; MAPAIUIEIBHOCTh TPEX MPSAMBIX; MAPAILIETbHOCTh
NpSAMOM M IUIOCKOCTH. YTJIbI C COHAIPaBICHHBIMU CTOPOHAMH; Yrojd MEXKIy HpSMbIMU B
npoctpancTBe.  [lapayienbHOCTh  IJIOCKOCTEHM:  MapajyiebHbIE  TUIOCKOCTH;  CBOMCTBA
napajuieNbHbIX iockocTel. [Ipocreiinne npocTpaHcTBEHHbIE GUTYPBI HA MJIOCKOCTU: TETPAdP,
Ky0, mapaJjIesIenuie T, MOCTPOCHHUE CEUeHUH.

[lepieHAMKYISAPHOCTh MOPSIMOMl M TUIOCKOCTH:  MEPHEHIUKYISPHBIE TIPSMbIE B
MPOCTPAHCTBE, NPSAMBIE TApaUICIbHbIE MW NEPHEHIUKYISPHbIE K IUIOCKOCTH, MPU3HAK
MEPIEHANKYIISIPHOCTH NMPAMOU U INIOCKOCTH, TEOPEMA O MPAMOUN NEPIEHIUKYISIPHON IIOCKOCTH.
VYriabl B IPOCTPAHCTBE: YIOJI MEXY NPSIMOM U TJIOCKOCTHIO; IByrPaHHbBINA yroJl, TUHEHHBIA YTOJI
nByrpaHHoro yria. l[lepneHaukynsip W HaKJIOHHBIEC: PACCTOSTHUE OT TOYKH JI0 TJIOCKOCTH,
paccTosiHUE OT MPSIMOM JI0 TUIOCKOCTH, MPOEKIUs (pUrypsl Ha MIIOCKOCTh. [leprnenaukynspHOCTb
IUIOCKOCTEN: TMpU3HAK NEPHEHIUKYISIPHOCTH JBYX IUIOCKocTed. Teopema o0  Tpéx
MEePIEHINKYIIAPaAX.

MHoOrorpaHHMKH

[loHdATHE MHOrOrpaHHHMKAa, OCHOBHBIE JJIEMEHTHl MHOIOTPAaHHUKA, BBIIYKIBIE U
HEBBIITYKJIbIE MHOIOTPAaHHUKH; pa3BEPTKa MHOTOrpaHHMKA. [Ipu3ma: n-yrojapHas npusma; rpaHu
Y OCHOBaHMS IPU3MBL; MIPsAMAasi U HAKJIIOHHAsI IPU3MbL; OOKOBAs U MOJIHAS MOBEPXHOCTh MPU3MBI.
[Tapannenenunen, NpsIMOYTOJIbHBIN NapajulesienuIe] U ero coicrea. [lupamuaa: n-yrospHas
nMpaMuia, TpaHd W OCHOBaHWE MUpaMUJIbl; OOKOBas W TMOJIHAS IMOBEPXHOCTh MHUPAMUJBI;
MpaBUJIbHAsT W YyCEUEHHas NupamMuja. OJEMEHThl MNpu3Mbl W nupamuiabl. [IpaBuiibHbIE
MHOTOTPaHHUKH: MOHSTHE MPaBUIBHOTO MHOTOIPAHHMKA; MpPaBWIbHAs MPU3Ma U IpaBUIIbHAs
MMpaMua; MpaBUiibHas TPEYroJibHas MUpaMUa U MpaBUIbHBIN TeTpadap; Kyo. [IpencraBnenue o
MPaBUIIbHBIX MHOTOIPAaHHUKAX: OKTa’p, H0ACKa’Ap U ukocazap. CeyeHus: npu3Mbl U MUPaMUIbL.

CummeTpusi B MPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOYKH, MPSAMOM, IJIOCKOCTH.
DNeMEeHTbl CHMMETPUH B IUpaMUAax, napajieienunenax, IpaBuibHbIX MHOTOTPaHHUKAX.

Brruncnenue 3neMeHTOB MHOTOTPAaHHUKOB: p&Opa, nuaroHanu, yribsl. [lnomans GoxoBoi
MMOBEPXHOCTHU U MOJTHON MOBEPXHOCTHU MPSAMOM IPU3MBI, TUIOIIA/Ib OCHOBAHUI, TeOpeMa 0 OOKOBOI
MOBEPXHOCTU MpsAMOI mpu3Mbl. [Lnomans G0KOBOH MOBEPXHOCTH W MOBEPXHOCTH MPaBUIIBLHOMN
MUpaMHJIbI, TEOpEMA O IJIoaaAn yceu€HHoU mupamuabl. [loustiue 06 00bEmMe. O0bEM THUpaMUIBL,
MIPU3MBI.

[TogoGHble Tenma B mpoctpaHcTBe. COOTHOIICHHS MEXAY IUIOMIAIIMU TOBEPXHOCTEH,
o0BpEMamMu MOJOOHBIX TETI.

11 KJIACC

Tesna Bpamenus



Hunuuapudeckass TMOBEPXHOCTb, 00pa3yollue MWIMHIAPUYECKOH TOBEPXHOCTH, OCh
MWIMHAPUIECKOH noBepxHOCTH. LlmmuHap: ocHOBaHUs 1 OOKOBAas MOBEPXHOCTH, 0Opasyomas u
OCb; TUIOIA/b OOKOBOH U TOTHOI MOBEPXHOCTH.

Konnueckass moBepXHOCTb, 00pa3yroliMe KOHUYECKOM IOBEPXHOCTH, OCh M BEpPUIMHA
KOHMYECKOW moBepxHOCTH. KoHyc: OCHOBaHME M BepIIMHA, oOpasyomias M OCh; IUIONIA]b
OOKOBOW W TOJHON TOBEPXHOCTH. YCEUEHHBIH KOHYyC: 00pa3ylollfe W BBICOTA; OCHOBAHUS U
OOKOBasi IIOBEPXHOCTb.

Cdepa m map: meHTp, paamyc, TUAMETp; IUIOIIATh IMOBEPXHOCTH cdepbl. Bizanmuoe
pacrosioxenue chepsl U IIIOCKOCTH; KacaTeNlbHas INIOCKOCTh K cepe; onaas chepsl.

N300paskenue Ten BpaeHust Ha IIIO0CKOCTH. Pa3BépTka UIMHApa U KOHYCa.

KomOunamuu Ten BpamieHWs W MHOTOTPAHHUKOB. MHOTOTpPaHHUK, ONHCAHHBIH OKOJO
cdepsl; cepa, BIMcaHHAs B MHOTOTPaHHUK, UITH TEJIO BpallleHHUs.

[Tonsatue 06 oO0béMe. OcHOBHBIE CcBOiicTBa 00BEMOB Teln. Teopema 00 00bEME
MPSIMOYTOJIBHOTO MapaieNenunena u ciaeacTsus u3 He€. O0bEéM mumHApa, konyca. O0bEM mapa
Y TJI0MA6 ChEephl.

[lono6Hble Tena B mpoctpaHcTBe. COOTHOIIEHHMS MEXAY IUIOMIAIIMU IOBEPXHOCTEH,
00bEMamMu MOJOOHBIX TEI.

Ceuenust nuauHApa (MapajyieIbHO M MEPHEHIUKYISPHO OCH), CEeYeHUs KOHyca
(mapannenbHOE OCHOBAHUIO U MPOXOsIee Yepe3 BEPILNHY), CEUeHHUs 1Iapa.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bektop Ha mI0CKOCTH U B TpOCTpaHCTBE. CII0KEHUE U BBIYUTAHUE BEKTOPOB. Y MHOKEHHUE
BEKTOpa Ha uyMcio. PasnoxkeHue BekTopa Mo TPEM HEKOMIUIaHapHBIM BekTopam. [IpaBuio
napajuienenunesna. Pemenue 3aaa4, CBA3aHHBIX ¢ IPUMEHEHHEM MPABUII IEHCTBUI C BEKTOPAMHU.
[IpsmoyronpHas cucrema KoopauHAT B mpoctpaHcTBe. Koopawnatel Bektopa. Ilpocrteiimme
3aJauyd B KOOpAMHATax. Yroil Mexnay BekTopamu. CKalsgpHOE NpPOU3BEICHHE BEKTOPOB.
Boruncnenue yrioB MexIy OpSIMBIMU U IHIOCKOCTSAMHU. KOOpAMHATHO-BEKTOPHBIN METOJ MpH
pELICeHUH TeOMETPUUECKUX 3a/1a4.

INJIAHUPYEMBIE PE3YJIbTATBI

JIMHHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIC PE3YJIbTaThl OCBOCHHUS IMPOrpaMMbl ydeOHOro mpeamera «MaremaTrnkay
XapaKTEePU3YIOTCS:

I'paxxnanckoe BocIUTaHuUe:

C(OPMHUPOBAHHOCTHIO TPAKIAHCKOW TMO3MIMH OOYYArOIIErocss KaK aKTUBHOTO U
OTBETCTBEHHOI'O YJICHa POCCHIMCKOIO OOIIECTBA, MPEACTABICHHEM O MaTEeMAaTHYECKUX OCHOBaX
(GYHKIIMOHUPOBAHUST PA3JIMYHBIX CTPYKTYp, SIBJICHHUH, NPOLEAYp TPaKIaHCKOTO oO0IIecTBa
(BBIOOpPBI, OMPOCHI U TIp.), YMCHHEM B3aWMOJICHCTBOBATh C COIMAJIbHBIMH HMHCTHTYTAMH B
COOTBETCTBUU C UX (QYHKIUSIMU ¥ HA3HAYCHUEM.

IIaTpuoTNYecKoe BOCIIMTAHHE:

C(OPMHUPOBAHHOCTHIO POCCUNCKOM IPayKIAHCKOM UICHTHYHOCTH, YBAXKCHHUS K ITPOIILIOMY H
HACTOSIIEMY POCCUICKONW MAaTEeMaTHKH, IICHHOCTHBIM OTHOIIIEHHEM K JIOCTHXKEHUSIM POCCUHCKUX
MAaTEeMaTUKOB M POCCUHCKOW MaTEeMaTHYECKOM IIKOJIBI, K MCIIOJIb30BAaHUIO 3TUX JIOCTH)KCHUH B
JPYruX HaAyKax, TEXHOJIOTHUSX, Chepax IKOHOMHUKH.

JlyXOBHO-HPaBCTBEHHOT0 BOCIIUTAHUSI:

OCO3HAHHMEM JIyXOBHBIX IIEHHOCTEM pPOCCHIICKOTrO0 Hapoda; CHOPMUPOBAHHOCTHIO
HPABCTBEHHOTO CO3HAHUS, STHYECKOTO MOBEJCHHUS, CBSI3aHHOTO C MPAKTUYECKUM NPUMEHEHHUEM
JOCTHDKEHUH HAyKH U JESTEIBHOCTHIO YUEHOTO; OCO3HAHHUEM JIMYHOTO BKJIAJa B MOCTPOCHUE
YCTOHYHMBOTO OYIYIIETO.

IcTeTHYECKOE BOCIIUTAHHE:



ACTETUYECKUM  OTHOLIEHHWEM K  MHpY, BKIHOYas O3CTETUKY MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, pEUICHWH, pacCyKICHH; BOCIPUUMYHMBOCTHIO K
MaTeMaTHYECKUM aClleKTaM pa3IMYHbIX BUJOB UCKYCCTBA.

®u3znyeckoe BOCIUTAHME:

C(OPMHUPOBAHHOCTBIO YMEHHUS NPUMEHSATh MaTeMaTU4YeCKUe 3HaHUS B HHTEpecax
3I0pOBOr0 M 0€30MacHOro oOpa3a *HU3HHM, OTBETCTBEHHOI'O OTHOILIEHHUS K CBOEMY 3JI0POBBIO
(3n0poBO€ muTaHME, COATAHCUPOBAHHBIM PEKUM 3aHATUN M OTAbIXA, pEryisipHas (u3nueckas
aKTUBHOCTb); (PU3MYECKOIO COBEPIICHCTBOBAHUS, MPU 3aHATUAX CIOPTUBHO-O03A0POBUTEILHON
JEATENBbHOCTBIO.

TpyaoBoe BociuTanue:

TOTOBHOCTBIO K TPYZAYy, OCO3HAaHWEM IICHHOCTH TPYIOJIIOOMS; MHTEPECOM K Pa3IMYHBIM
chepaM npodeccnoHaNTbHOU JESITeNTbHOCTH, CBSI3aHHBIM C MAaTEMAaTUKON U €€ MPUII0KEHUSIMHU,
YMEHHEM COBEpILIATh OCO3HAHHBIN BbIOOP Oyaylieil mpodeccun U peaan3oBbIBaTh COOCTBEHHbBIE
KU3HEHHBIE IUIaHbl; TOTOBHOCTbIO M CIOCOOHOCTHIO K MaTeMaTH4eckoMy oOOpa3oBaHUIO U
camM000pa30BaHUIO Ha IPOTSHKEHUU BCEH )KM3HU; TOTOBHOCTBIO K aKTUBHOMY YYacTHIO B PELIEHUU
MPaKTUYECKUX 337a4 MaTeMaTH4YeCKON HalpaBIE€HHOCTH.

JKOJI0THYECKOe BOCIIUTAHHE:

c(OPMUPOBAHHOCTBIO HKOJIOTUYECKON KYNbTYpbl, MOHUMAHHEM BIUSHUSA COLUAIBHO-
HSKOHOMHYECKUX IPOLIECCOB HA COCTOSIHUE HPUPOJHON M COLHUAIBHOW Cpeibl, OCO3HAaHHEM
rII00aTBPHOTO  XapakTepa  JKOJOTHMYECKUX MpoOieM; OpueHTalued Ha  [pUMEHEHHe
MaTeMaTHYeCKUX 3HAHUU JUIsl pelIeHus 3aj1ad B 00JacTH OKpYXarollel cpefbl, MiIaHupOBaHUS
MOCTYIKOB M OLIEHKH WX BO3MOXHBIX MOCJIEICTBUI ISl OKpY>KaIoILIEeH cpepl.

LleHHOCTH HAYYHOI' O MO3HAHUS:

C(OPMHUPOBAHHOCTBIO MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKU U OOLIECTBEHHOW MPAKTHUKH, IOHUMAHHEM MaTeMaTHYeCKOW HAyKH Kak chepbl
YeJIOBEUECKON JEATeNbHOCTH, ATANOB €€ Pa3BUTUSA M 3HAYUMOCTH JUISl pa3BUTHS LIMBUIM3ALNY;
OBJIQZICHUEM S3bIKOM MAaTEMATUKU ¥ MaTEMATUYECKOH KyJIbTYPOH Kak CpeACTBOM MO3HAHUS MUDA;
TOTOBHOCTBIO OCYILIECTBIISATh MPOEKTHYIO U MCCIIEI0BATENbCKYIO EATEIbHOCTh MHINBUAYATbHO
U B IpyIIIeE.

METAIIPEIMETHBIE PE3YJIbTATBI

MertanpeaMeTHbIe pe3yibTaThl OCBOCHUS IPOrPaMMBbl ydeOHOTO mpenaMeTa «MaremMaTukay
XapaKTePU3YIOTCS ~ OBJIQJICHUEM  YHUBEPCAIBHBIMH  HO3HAGAMETbHBIMU  OCliCEUIMU,
VHUBEPCANbHLIMU — KOMMYHUKAMUBHLIMU — OCUCMBUSMU,  YHUBEPCANbHBIMU  PecyIsmUGHbIMU
oeticmeusMu.
1) Vuusepcanvhvie nosnasamensusle oelicmeus, obecneuusarom opmuposanue 6a308blx
KOZHUMUBHBIX NPOYECco8 00yuarmuxcs (0C8oeHUe Memooo8 NO3HAHUSL OKPYIICAIoue2o mMupa,
npUMeHeHUe T02UHeCKUX, UCCLe08AMeNbCKUX ONepayutl, YMeHull pabomams ¢ uHgopmayuet).
Ba3oBble Joruveckne aeicTBUA:
® BBISABJIATH M XapaKTEPU30BaTh CYIIECTBCHHBIC NMPH3HAKKM MAaTEMAaTHYECKUX OOBEKTOB,
MOHATHH, OTHOIIEHUH MEXIY MOHATUSIMU; (HOPMYIHPOBATH OIpPENETICHUs MOHSTHIA,
yCTaHABIUBATh CYIIECTBEHHBIN MPHU3HAK Kiaccu(uKamuu, OCHOBAHUS [ist 0000IIeHUS
Y CPaBHEHHMsI, KpUTEPUHU TPOBOJIUMOTO aHAIN3a;

® BOCIPHUHHUMATH, (POPMYIUPOBATH U MPEOOPA3OBLIBATH CYKIEHHUS: YTBEPAUTEIbHBIC U
OTpuIaTeNbHbIE, eMHIYHBIC, YACTHBIE U 00II1E; YCIOBHEIE;

® BBIABIATH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3H U TPOTUBOPEUHS B aKTax,
TAHHBIX, HAONIONEHUSX W YTBEPXKACHUSAX; NpeIiaraTh KPUTEPUU [UTS BBISBICHUS
3aKOHOMEPHOCTEH U IPOTUBOPEUUIL;



JieTaTh BBIBOJBI C MCIIOJI30BAHHEM 3aKOHOB JIOTHKH, JCTYKTUBHBIX U WHIYKTHBHBIX
YMO3aKJIIOYEHUH, YMO3aKIIOUeHUH 10 aHAJIOTUH;

MIPOBOJIUTH CAMOCTOSTENIFHO JJOKA3aTeIbCTBA MATEMATUYECKUX YTBEPKACHUH (TIpsSMbIe
U OT TPOTUBHOTO), BBICTPAaUBAaTh APTYMEHTAIMIO, TPUBOAUTH TIPUMEPHl U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CY)K/ICHHS M BBIBOIBI;

BBIOMpATh CHOCOO perieHus y4eOHOW 3ajaud (CpaBHHMBAaTh HECKOJIBKO BapHUaHTOB
perieHusi, BEIOMpaTh HanOoJee MOIXOAANIINN ¢ yIETOM CaMOCTOSITETIbHO BBIJCICHHBIX
KpUTEPUEB).

ba3oBble ncciaenoBareibcKue AeiicTBHUA:

HCIIOJIb30BaTh  BONPOCHl  KaK  HCCIENOBAaTEIbCKMM  HMHCTPYMEHT  I1O3HAHUS;
(dhopMynupoBaTh BONPOCH], (GUKCUPYIOLIUE TPOTUBOPEUHE, MPOOIEMY, yCTaHABIMBATh
HUCKOMOE U JaHHO€, (OpMHUPOBATH TUIIOTE3y, APIryMEHTHUPOBATH CBOIO IO3HUIUIO,
MHEHUE;

MIPOBOJUTH CAMOCTOSITENIbHO CIUIAHUPOBAHHBIA OSKCIIEPUMEHT, MCCIEAOBAHUE T10
YCTAaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTHYeCKOTo OObEeKTa, SIBJIEHUs, Ipolecca,
BBISIBJIEHHIO 3aBUCUMOCTEN MEX 1y 00bEKTaMH, SBJICHUSMU, POIIECCAMU;
CaMOCTOSTENPHO  (popMynUpoBaTh 000OIIEHUST W BBIBOJABI IO  pe3yjibTaTam
MPOBEIEHHOTO HAOIOJCHUSI, UCCIIEIOBAHUS, OLIEHUBATh JOCTOBEPHOCTH MOJyYEHHBIX
pe3ynbTaTOB, BBIBOJIOB U 0000IICHUH;

MIPOTrHO3UPOBATh BO3MOKHOE Pa3BUTHE MPOLIECCa, a TAKXKE BbIABUTaTh MPEINOI0KEHUS
0 €ro pa3BUTHU B HOBBIX YCIIOBHUSX.

Padora ¢ undopmanmeii:

BBISIBIISAITh AeQUIUTHI MHGOPMAIUK, TaHHBIX, HEOOXOIMMBIX ISl OTBETa Ha BOIPOC U
JUIS pEIIeHUs 3a/1auH;

BBIOMpATh HMHQPOPMAIMI0 U3 HCTOYHUKOB PA3IUYHBIX THUIIOB, aHAJIU3UPOBATh,
CUCTEeMAaTU3UPOBATh U WHTEPIPETHPOBATh MH(GOPMAIUIO PA3TUYHBIX BUAOB U (OpPM
MIpe/ICTaBJICHMUS;

CTPYKTYpUpOBaTh HMH(OpMAIMIO, TMPEACTaBIAT, €€ B  pa3auuHbIX (opmax,
WJUTIOCTPUPOBATH TpauyecKi;

OIICHUBATh HAAE&KHOCTh HMHGOpPMAIUM 10 CaMOCTOATEIbHO CHOPMYIHPOBAHHBIM
KPUTEPUSIM.

2) VHusepcanvhvie KOMMYHUKAGMUBHbBIE OeliCMEUs, 00ecneuusarom cohopmuposaHHocms
COYUATILHBIX HABBIKOB 0OYUAOUJUXCAL.
Oo01menue:

BOCIIPUHUMATH U (POPMYJIMPOBATH CYXICHUS B COOTBETCTBUH C YCIOBUSMHU H LIEISAMH
OOILICHUS; SCHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOK TOYKY 3PCHHUS B YCTHBIX H
MHCHhMEHHBIX TEKCTaX, AaBaTh MOSCHEHHS MO X0y PELICHHS 33]a4i, KOMMEHTHPOBATh
HOJTYYCHHBII pe3ysbTar;

B X0JI¢ 00CYXJCHUsI 3a1aBaTh BOIPOCHI 110 CYLIECTBY 0OCYXIaeMOM TeMbI, IPOOIEMBI,
pelaeMoii 3a/1auu, BhICKa3bIBaTh UJICH, HAIICTICHHbIC HA TIOUCK PELICHHS; COMIOCTABIISTh
CBOU CYX/ICHUSI C CY)KICHUSIMH JAPYTUX YYaCTHUKOB JIMAIOra, 0OHAPY)KHBATh pa3inine
U CXOJCTBO TO3WIHMH; B KOPPEKTHOH (opme (opMynmupoBaTh pa3HOTIIACHS, CBOH
BO3pa)KEHMUS,;

NPEACTAaBIATh PE3YJIbTATHl PEUICHUS 3a/laud, SKCIIEPUMEHTa, HCCIIET0BAHUS, IPOEKTA;
CaMOCTOSITEIFHO BBIOMpPATh ()OpMAT BBICTYIUICHHS C Y4ETOM 3a/ad NPE3CHTAluU U
0COOEHHOCTEH ayJUTOPUH.

CoTpyaHnuecTBo:

IIOHUMATb U UCIIOJIB30BATHL NPCUMYIIICCTBA KOMaHIHOM U I/IH,Z[I/IBI/I,Z[yaJlLHOﬁ pa60TBI npu
peHICHNN y‘{C6HLIX 3ala4; NpUHUMATh 1ECJIb COBMECTHOI ACATCIIbHOCTH, IJIAHUPOBATH



OpraHu3allii0 COBMECTHOM paboThl, pacmpeneniiarh BHIbI paboT, IOrOBapHBATHCA,
o0CyKIaTh MpoIiece U pe3ynbTaT paboThl; 00001aTh MHEHHS HECKOJIBKUX JIIOJICH;

® y4YacTBOBAaThH B IPYIIOBBIX popMax paboThl (00CYKIAeHUs, 0OMEH MHEHHIA, «MO3TOBbIC
IITYPMBI» M UHBIC); BHITIOJHATH CBOKO YaCTh Pa0OTHI M KOOPAMHUPOBATH CBOU JCHCTBUS
C APYrMMH YICHaMHU KOMAaH[bl; OIICHWBATh KAY€CTBO CBOETO BKJIA/Ja B OOIIMI MPOIYKT
10 KPUTEPHUSIM, CPOPMYITUPOBAHHBIM YIaCTHUKAMU B3aHMMOICHCTBHSL.

3) Vuueepcanvhvie pecynamuenvie oelicmaus, obecneuugarom Gopmuposanue CMobiCilo8bix

YCMAHOBOK U HCUSHEHHBIX HABLIKOE TUYHOCHIU.

Camoopranu3anus:

® COCTaBJATH IUJIaH, aJITOPUTM pEIICHUS 3a7adyM, BHIOMPATh CIIOCO0 PEIICHUs ¢ y4ETOM
UMEIOIINUXCS PECYpCOB W COOCTBEHHBIX BO3MOXKHOCTEW, apryMEHTHPOBAaThH U
KOPPEKTHPOBATh BAPHAHTHI PEHICHUH ¢ y4ETOM HOBOW MH(pOpPMAIIHH.

CaMOKOHTPOJIb:

e BJAJeTh HABHIKAMH TI03HABATENBHOW pe(IeKcMu Kak OCO3HaHHs COBEPIIAEMBIX
JCWCTBUH W MBICIHUTENBHBIX TMPOLECCOB, HMX pe3yJIbTaTOB; BIAAETh CIIOCOOAMHU
CaMOITPOBEPKH, CAMOKOHTPOJISI TpoIlecca W pe3ysbTaTa pPelIeHHs MaTeMaTHYecKOn
3aauu;

® [IpEIBUCTh TPYAHOCTH, KOTOPbIE MOT'YT BO3HHUKHYTH IPH PEUICHUH 3a]la4d, BHOCUTh
KOPPEKTHBBI B JIETEIFHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB, JAHHBIX, HAWICHHBIX
OIIMOOK, BBISIBIICHHBIX TPYIHOCTEIH;

® OIICHMBaTh COOTBETCTBHE pE3yJIbTaTa IEIH W YCIOBHSIM, OOBSCHATh MPUYHUHBI
JOCTIDKEHUSI WJIM HENOCTWKCHUS PE3YJIbTAaTOB JESTEIbHOCTH, HAXOIUTh OIIMOKY,
JIaBaTh OIIEHKY MPHOOPETEHHOMY OTIBITY.

INPEIMETHBIE PE3YJIBTATbBI
10 KJIACC

OnepupoBaTh MOHATUAMU: TOUKA, MPsAMas, INIOCKOCTb.

[IpuMeHSITh aKCHOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX MPHU PELICHUH T'€OMETPUUECKUX
3azad.

OnepupoBaTb NOHATUAMM: MApPAIEIBHOCT, W MEPHEHAUKYISIPHOCTh MPSAMBIX U
TJTIOCKOCTEH.

Knaccuduimposars B3auMHOE pacIoyioKeHNEe IPSIMbIX U IUIOCKOCTEH B MPOCTPAHCTBE.

OnepupoBaTb NOHATUSMHU: JBYTPaHHBIA Yroj, TpaHH JABYIPAaHHOTO Yyria, pedpo
JBYTPAHHOTO yIJIa; TUHEHHBINA YroJl ABYTPAHHOTO yriia; TpaaycHasl Mepa ABYIPaHHOTO yriia.

OnepupoBaTh MOHATUSMU: MHOTOTPAHHMK, BBIMYKJIBIA U HEBBIMYKJIBIH MHOTOTPAaHHUK,
3JIEMEHThI MHOTOTPaHHUKA, IPABUIILHBIN MHOTOT PAaHHHUK.

PacrioznaBaTh OCHOBHBIE BHbI MHOTOTPAHHHKOB (MUpaMuia; MpusMa, MPSIMOYTOJIbHBIN
napajuiefienumnesn, Kyo).

KnaccuduimpoBarh MHOTOrpaHHUKH, BbIOMpas OCHOBaHMS Ui KiacCU(UKALUU
(BBIMMyKJIbIE M HEBBIMYKIBIE MHOTOTPAHHHUKH; TPaBUJIbHBIE MHOTOTPAHHUKH, TPSIMbIE H
HAKJIOHHBIE TIPU3MBI, TapaljIeIeUuIe bl ).

OnepupoBaTh MOHATHUSAMH: CEKYIasl MIIOCKOCTh, CEYeHHEe MHOTOTPAHHHUKOB.

OOBACHATH MPUHIIMITBI TOCTPOCHUS CEUCHUH, UCTIONB3Ysl METO/I CIIEIOB.

Crtpouth cedeHuss MHOTOTPAHHUKOB METOJIOM CJIEJIOB, BBHITIONHSTH (BBIHOCHBIE) TIIOCKUE
YepTEeKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX GUTYp: BUI CBEPXY, COOKY, CHH3Y.

Pemath 3a1aun Ha HAXOXKJICHHE TEOMETPUUECKUX BETUYHH M0 00pa3iaM Wil aaropuTMaM,
MIPUMEHSST U3BECTHBIE AaHAIUTUYECKHUE METOJBI MPHU PEIICHUH CTAHAAPTHBIX MaTEeMaTHYECKHX



3a1a4 Ha BBIYHUCIICHHUC paCCTOSIHI/If/'I MCXKAY ABYMA TOYKaMH, OT TOYKHU IO HpSIMOfI, OT TOYKH A0
IIOCKOCTH, MCIKAY CKPCIIUBAOIMUMMUCA ITPAMBIMH.

Pemats 3aa4y Ha HaXOXICHUEC T'COMCTPUICCKUX BCIIMYHH I10 06pa3uaM HJIN aJITOpUTMaM,
MNPUMCHASA M3BCCTHBIC AHAJIMTHUYCCKUC MCTOAbI NPHU PCIICHHUH CTAHAAPTHBIX MATCMATUUYCCKUX
3a/lad Ha BBIYMCIICHHUE YIVIOB MEXAY CKPEUIMBAIOLIUMUCA MPAMBIMH, MEXKIy NPSIMON U
IIJIOCKOCTBIO, MEKAY IINIOCKOCTAMUA, ABYI'PAHHBIX YTIJIOB.

Boerancnsate 00bEMBI U TJIONIAN MOBEPXHOCTEH MHOTOTPAHHHUKOB (IIPU3Ma, MHUpaMUa) ¢
IpUMEHEHHEM (POPMYJI; BBIYUCIIATH COOTHOLIEHHS MEX 1Y IUIOLIAAsIMU TOBEPXHOCTEN, 00bEMaMU
HO[[O6HI)IX MHOI'OI'paHHUKOB.

OHepI/IpOBaTI) MNOHATHUAMU: CHUMMCTPUA B HPOCTPAHCTBC, LCHTP, OCb W IIJIOCKOCTb
CUMMCTPUHU; HCHTP, OCh U IJIOCKOCTb CUMMCTPHUU (bl/IprI)I.

W3Bnekarb, npeoOpa3oBeIBaTh U UHTEPIPETUPOBATh MHPOPMAIMIO O IPOCTPAHCTBEHHBIX
reOMETPUUECKUX (QUrypax, MPeJICTaBICHHYIO Ha YEPTEKaxX U PUCYHKAX.

[IpumensaTs reomerpudeckue (QaxkTbl Ui PELIEHUS CTEPEOMETPUYECKHX  3ajad,
MIPEIITOJIATAIONINX HECKOJBKO IIArOB PEHICHUS, €CIU YCIOBUS TPUMEHEHUS 3aJaHbl B SBHOMN
dbopwme.

[IpuMeHATH NpoCTEMIINE NPOrPaMMHBIE CPEACTBA U JIIEKTPOHHO-KOMMYHUKAIlHOHHBIE
CUCTEMBI TIPH PEIICHUHU CTEPEOMETPHUSCKUX 3a/1a4.

[IpuBoauTE mNpHUMEpPHl MaTEMaTHYECKUX 3aKOHOMEPHOCTEHM B IPUPOJE W IKHU3HH,
pacro3HaBaTh MPOSIBIICHHE 3aKOHOB T€OMETPHH B HCKYCCTBE.

[IpuMeHATh MONy4YEeHHBIE 3HAHWS HA NPAKTUKE: aHAJU3UPOBATH PEABHBIE CUTyallud M
IMPHUMCHSATH HN3YYCHHBIC IIOHATUA B mponecce IIOHUCKa peIICHnA MaTEMaTU4YCCKU
chopMyIUPOBAaHHON MPOOJIEMBI, MOJIETUPOBATh PEATHHBIC CUTYAIlMM Ha SI3bIKE TEOMETPHH,
UCCIIEIOBaTh TIOCTPOCHHBIE MOJICIH C WCIOJIh30BAaHUEM T€OMETPUUYECKHX TIOHSATHH U TEOPEM,
ammapara anreOpbl; penarh NpakTHYeCKUe 339, CBSI3aHHBIC ¢ HAXOXKICHUEM TeOMETPUICCKIX
BEJIMYUH.

11 KJIACC

OmnepupoBaTh NOHATHAMHU: IUIMHIPUYECKAs IOBEPXHOCTh, 00pa3yroIne HUIHHIPUIECKON
MIOBEPXHOCTHU; LMIMHJP; KOHUYECKas MOBEPXHOCTb, 0Opa3ylollne KOHUYECKOH IMOBEPXHOCTH,
KOHYC; c(heprueckasi IOBEPXHOCTb.

Pacnio3naBate Tena BpaiieHus (MIMHAP, KOHYC, cdepa U map).

OOBACHATH CIIOCOOBI MOJIYYEHHUS TEJl BPALLCHMS.

KnaccugunuposaTb B3aUMHOE pacoyioxkeHHe Chepbl U MIIOCKOCTH.

OnepupoBaTh MOHATUAMU: IIAPOBOI CETMEHT, OCHOBAHUE CETMEHTAa, BHICOTA CErMEHTAa;
I1apOBOM CJIOH, OCHOBAHHUE LIAPOBOI'0 CJIOSL, BBICOTA IIAPOBOTO CJI0S; IIAPOBOM CEKTOP.

Bbruucnare 00bEMBI U IUIOIAAM MOBEPXHOCTEH TN BpallleHUs, F€OMETPHUUECKUX Tell C
pUMEHEHHEM (HOpMYIL.

OnepupoBaTh MOHATUSMHU: MHOTOTPAHHUK, BIUCAHHBIA B cdepy U ONMMCAHHBIA OKOJIO
cdepsl; chepa, BIMCAHHAs B MHOTOTPAHHHUK WJIU TEJIO BPAICHUS.

BbIuncnare COOTHOLIEHUS MEX/1y TUIOIIAIMH [TOBEpXHOCTEN 1 00bEMaMU OJOOHBIX Tell.

N306paxxaTe u3ydaemble (GUIYpbl OT PYKH M C TPUMEHEHHEM IPOCTBIX YEepPTEKHBIX
UHCTPYMEHTOB.

BbINOAHATE (BBIHOCHBIE) MJIOCKUE YEPTEXKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (QUTYP: BUI
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUECHUs TeJ BPaLCHUS.

W3BnekaTh, MHTEPIPETUPOBATh U MPeoOpa3oBbIBaTh UH(GOPMALMIO O MPOCTPAHCTBEHHBIX
reoMeTpUYecKuX (PUrypax, NpeCcTaBIeHHYIO Ha YepTexkaxX U pUCYHKaX.

OnepupoBaTh NOHATHEM BEKTOP B IPOCTPAHCTBE.

BbInoNHATE AEHCTBUA CIOXKEHHSI BEKTOPOB, BBIYMTAHUS BEKTOPOB M YMHOKEHHSI BEKTOpa
Ha YUCII0, OOBSICHATH, KAKUMH CBOMCTBAMHU OHU 00Ja/1ato0T.

[IpuMeHsATH paBUIIO Mapasiesenunesa.



OnepupoBaTh MOHATUSAMU: JIEKAPTOBBI KOOPAMHATHI B IIPOCTPAHCTBE, BEKTOP, MOAYIb
BEKTOpa, PaBCHCTBO BEKTOPOB, KOOPIMHATHI BEKTOpA, yroj MEXKIy BEKTOpPaMH, CKaJIIPHOE
MIPOU3BE/ICHNUE BEKTOPOB, KOJUIMHEAPHBIC M KOMILIAHAPHBIC BEKTOPHI.

Haxonuts cymMmMy BEKTOPOB U IPOU3BEACHHUE BEKTOpPA HA YUCIIO, YTOJ MEXKIY BEKTOPAMH,
CKaJIIPHOE TIPOM3BE/ICHHUE, PACKIIAIbIBATh BEKTOP I10 JIBYM HEKOJJIMHEAPHBIM BEKTOPaM.

3aaBaTh MJIOCKOCTh YPABHEHUEM B JIEKAPTOBOW CHCTEME KOOPIUHAT.

[IpumensaTs reomerpuueckue (axkTbl Ui pELIEHUS CTEPEOMETPUYECKHUX  3ajad,
MPEIOJIaralIinX HECKOJIBKO IIaroB pEIICHUs, €CM YCIIOBUS MPUMCEHCHHS 3aJaHbl B SIBHON
dopme.

Pemratn HpOCTCI\/JIIHI/Ie reoOMETPpUICCKUC 3aaa4u Ha NPUMCHCHHUC BECKTOPHO-KOOPAWHATHOTO
MeTo/1a.

Pemratn 3aa4u Ha JO0Ka3aTeJIbCTBO MAaTEMATHYCCKUX OTHOIICHUH U HaXO0XJICHHUC
TrCOMETPHUICCKUX BEIIMYHUH I10 06pa3uaM WK aJilrfOpuTMaM, NpUMCEHAA U3BCCTHBIC METOJbI ITPU
PEIICHNU CTAHJAPTHBIX MAaTEMAaTUYCCKUX 3ajJ1a4.

[IpuMeHATH NpoCTEMIINE NPOrpaMMHBIE CPEACTBA U JIIEKTPOHHO-KOMMYHHUKAIIHOHHBIE
CHCTEMBI [TPU PEIICHUN CTEPEOMETPHUECKUX 3a7ay.

[IpuBoauTE mHpUMEpPHl MaTEMaTHYECKUX 3aKOHOMEPHOCTEHM B IPUPOJE W IKHU3HH,
pacro3HaBaTh MMPOSBJICHNUE 3aKOHOB T€OMETPHUHU B HCKYCCTBE.

HpI/IMeHSITI) IMOJIYYCHHBIC 3HAHHA Ha IMPAKTHUKE: aHAJIU3UPOBATH PCAJIBHBIC CUTyallUd H
IIPHUMCHSATH HN3YYCHHBIC IIOHATUA B mponecce IIOHUCKa pemicHnA MaTeMaTU4YCCKN
chopMYyITUPOBAaHHON MPOOJIEMBI, MOJIETUPOBATh PEATHHBIC CUTYAIlMM Ha SI3bIKE T€OMETPHH,
HCCIIEI0BaTh MOCTPOCHHBIE MOJEIH C HCIOJIh30BAHHEM T€OMETPUUYCCKHX TOHSATHH U TEOPEM,
arrmapara aﬂre6p51; pe€maTh NPpAKTUYECKUEC 3a1a4U, CBA3aHHBIC C HAXOXICHUECM I'COMETPUICCKUX
BEJINYHH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KVIACC

KoJsmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pas3aenoB 7 TeM (ungposbie)

Kontpoanubsie | IIpakTnueckue
MPOrpamMmmbl Bcero 5 p pﬁ o0pa3oBaTejibHbIE
ThI ThI
pabo paobo pecypcbl

Ne n/m

. https://sdamgia.ru/
. https://uchi.ru

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

1 BBenenue B ctepeomMeTpuio 10
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. https://resh.edu.ru/

[Ipsimple ¥ TUIOCKOCTH B TPOCTPAHCTBE.
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3 [TepieHAMKYASIPHOCTD MPSAMBIX U TIJIOCKOCTEN 12
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5 MHororpaHHuku 11 1

B WON

A

. https://sdamgia.ru/
. https://uchi.ru/

6 OOBEMBI MHOTOI'PaHHUKOB 9 1

N




3. https://skysmart.ru/
4. https://resh.edu.ru/

[loBTOpEHUE: ceueHus, pacCTOSAHUS U YIJIbI

1. https://sdamgia.ru/
2. https://uchi.ru/

3. https://skysmart.ru/
4. https://resh.edu.ru/

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68




11 KJIACC

HanmeHoBaHMe pa3aeiloB U  TeM
NPOrpamMMbl

Ne i/t

KoaudecTBo 4acoB

Bcero

KonTtpoJbHbie
padoThbI

IIpakTHYeckue
padoThbI

DJIEeKTPOHHbIE
(uu¢poswie)
o0pa3oBaTe/ibHbIE

pecypchbl

Tena BpameHus

12

B WN -

. https://sdamgia.ru/
. https://uchi.ru

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

2 OOBEMBI TEN

WO R

. https://sdamgia.ru/
. https://uchi.ru

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

3 BekTopbl 1 KOOpAMHATHI B MPOCTPAHCTBE

10

WO R

. https://sdamgia.ru/
. https://uchi.ru

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

[ToBTOpEeHUE, 0600IICHHE, CHCTEMATH3AIIHS
3HAHUU

. https://sdamgia.ru/

https://uchi.ru

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

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
ara uudposbie
Nen/m| Tema ypoka A
yp Bceero KO;TP oabuble | Ilp ;KTquCKHe u3ydyeHusi | oOpa3oBaTejibHbIE
padoTsI padoThbI pecypebi
1. https://sdamgia.ru/
OcCHOBHBIE TTOHSTUS CTEPEOMETPUH: TOUKA, 2. https://uchi.ru/
npsmas, MJIIOCKOCTb, MIPOCTPAHCTBO. 3.
1 [IpaBuna wu300pakeHUsT Ha pPHUCYHKaX: 1 https://skysmart.ru/
n300pakeHUs TUIOCKOCTEH, TapaylJIeTbHBIX 4,
MPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka https://resh.edu.ru/
1. https://sdamgia.ru/
2. https://uchi.ru/
3.
TlousTHsa: mnepecekaromuyecss IIOCKOCTH
2 P B ’ 1 https://skysmart.ru/
MEePECEKAONINECS MPSIMas U TUNIOCKOCTh 4
https://resh.edu.ru/
1. https://sdamgia.ru/
2. https://uchi.ru/
3.
TlousTusa: mnepecekaromuyecs: IIIOCKOCTU
3 P 1 ’ 1 https://skysmart.ru/
MepeCceKaroNInecs npsiMas v mioCKOCTh 4
https://resh.edu.ru/
1. https://sdamgia.ru/
2. https://uchi.ru/
3HAKOMCTBO c MHOTOTI'PAaHHUKAMH, 3
4 n300paxxeHue MHOTOTPaHHUKOB Ha 1 )
P p https://skysmart.ru/
PUCYHKaX, Ha IPOEKIIMOHHBIX YepTexax 4
https://resh.edu.ru/




HauanbHble cBefieHns 0 KyOe 1 mupamue,
ux pa3Béptku U Moxenu. CedeHus
MHOT'OTPaHHUKOB

1. https://sdamgia.ru/

2. https://uchi.ru/
3

https://skysmart.ru/

4,
https://resh.edu.ru/

HauanpHbie cBeienust 0 Kyoe u mupamu/e,
ux pa3Beprkn u  Mmojenu. CeuyeHus
MHOTOTPAHHUKOB

1. https://sdamgia.ru/
2. https://uchi.ru/

3.
https://skysmart.ru/
4,
https://resh.edu.ru/

TTousarue 00 aKCHOMAaTHUYECKOM
MMOCTPOCHUH  CTEPEOMETPHHU:  AKCHOMBI
CTEPEOMETPHH U CICACTBHS M3 HUX

1. https://sdamgia.ru/
2. https://uchi.ru/

3.
https://skysmart.ru/
4,
https://resh.edu.ru/

IlonsaTue 00 AKCUOMAaTHYCCKOM
IIOCTPOCHHUH  CTCPCOMCTPUU! AKCHOMBI
CTCPCOMECTPHUH U CICACTBUA U3 HUX

1. https://sdamgia.ru/
2. https://uchi.ru/

3.
https://skysmart.ru/
4,
https://resh.edu.ru/

Ilonsatue 00 AKCMOMATHYCCKOM
MNOCTPOCHUHU  CTCPCOMCTPHUU: AKCHOMEI
CTCPCOMCETPHUH U CIICACTBUSA U3 HUX

1. https://sdamgia.ru/

2. https://uchi.ru/
3

https://skysmart.ru/




4,
https://resh.edu.ru/

1. https://sdamgia.ru/
2. https://uchi.ru/

Ilousarue 00 AKCHOMAaTHUYECKOM 3.
10 IIOCTPOCHUHU  CTEPEOMETPUU:  AKCHOMBI https://skysmart.ru/
CTEPECOMETPHUU U CIIECACTBUS U3 HUX 4,
https://resh.edu.ru/
1. https://sdamgia.ru/
2. https://uchi.ru/
B3anMHOe pacnosiokeHue MNpsAMBIX B 3
IIPOCTPAHCTBE: epeceKaroInecs :
11 pocTp P m ’ https://skysmart.ru/
MapajuieTbHbIE W CKPEIIUBAIOIIHECS 4
TIpAMBIC https://resh.edu.ru/
1. https://sdamgia.ru/
o 2. https://uchi.ru/
[TapannenbHOCTh NPSAMBIX U MNIOCKOCTEH B 3
OPOCTPAHCTBE: IMapalIeIbHEIE IIPSIMBIEC B )
12 pocIp P p . https://skysmart.ru/
MPOCTPAHCTBE;  MAPAUICIBHOCTh  TPEX 4
pAMBIX https://resh.edu.ru/
1. https://sdamgia.ru/
2. https://uchi.ru/
[TapannenbHOCTh NPSAMBIX U IJIOCKOCTEH B 3.
13 npoctpanctse: [lapamienbHOCTh MPAMOA https://skysmart.ru/
M INIOCKOCTH 4,
https://resh.edu.ru/
1. https://sdamgia.ru
14 VYTl ¢ cCOHanpaBIEHHBIMA CTOPOHAMHU ps:// g [

2. https://uchi.ru/




3.
https://skysmart.ru/
4,
https://resh.edu.ru/

15

YroJs1 MeX 1y IPSAMBIMU B IPOCTPAHCTBE

1. https://sdamgia.ru/

2. https://uchi.ru/
3

https://skysmart.ru/
4,
https://resh.edu.ru/

16

Yros MexX Iy NpsMBIMHU B IPOCTPAHCTBE

1. https://sdamgia.ru/
2. https://uchi.ru/

3.
https://skysmart.ru/
4,
https://resh.edu.ru/

17

[TapannensHOCTH IJIOCKOCTEH:

napaJljICJIbHBIC ITIJIOCKOCTH

1. https://sdamgia.ru/

2. https://uchi.ru/
3

https://skysmart.ru/
4,
https://resh.edu.ru/

18

CsoiicTBa napaJiiCJIbHBIX IUIOCKOCTEH

1. https://sdamgia.ru/
2. https://uchi.ru/

3.
https://skysmart.ru/
4,
https://resh.edu.ru/




19

[Ipocreiinye npocTpaHCTBEHHBIE (UTYPbI
Ha MIJIOCKOCTH: TeTpa’p, KyO,
napajuiesienunes

1. https://sdamgia.ru/
2. https://uchi.ru/

3.
https://skysmart.ru/
4,
https://resh.edu.ru/

20

[Toctpoenue ceueHui

1. https://sdamgia.ru/
2. https://uchi.ru/

3.
https://skysmart.ru/
4,
https://resh.edu.ru/

21

[Toctpoenune ceueHuit

1. https://sdamgia.ru/
2. https://uchi.ru/

3.
https://skysmart.ru/
4,
https://resh.edu.ru/

22

KontponbHas padora mo teme "IIpsmbie u
IJI0CKOCTH B MIPOCTPAHCTBE.
[TapanneapbHOCTh NPSIMBIX U TIOCKOCTEH"

1. https://sdamgia.ru/
2. https://uchi.ru/

3.
https://skysmart.ru/
4,
https://resh.edu.ru/

23

[IepnieH qUKYIAPHOCTD IpsAMON 51
IIJIOCKOCTH: IIEPIIEHIUKYIISPHBIE NIPSAMBIE B
IIPOCTPAHCTBE

1. https://sdamgia.ru/
2. https://uchi.ru/

3.
https://skysmart.ru/
4.
https://resh.edu.ru/




24

[Ipsimble rapajieibHbIe u
NEPIEHIUKYIISIPHBIE K IUNIOCKOCTH

1. https://sdamgia.ru/

2. https://uchi.ru/
3

https://skysmart.ru/
4,
https://resh.edu.ru/

25

[Ipsimble rapajieiabHbIe U
MEPIEHUKYISIPHBIE K IUNTIOCKOCTH

1. https://sdamgia.ru/
2. https://uchi.ru/

3.
https://skysmart.ru/
4,
https://resh.edu.ru/

26

[Ipu3Hak nepneHauKyISIPHOCTH IPSIMON U
MJI0CKOCTH

1. https://sdamgia.ru/
2. https://uchi.ru/

3.
https://skysmart.ru/
4,
https://resh.edu.ru/

27

[Ipu3Hak neprneHANKYISIPHOCTH MPSIMON U
IJI0CKOCTH

1. https://sdamgia.ru/
2. https://uchi.ru/

3.
https://skysmart.ru/
4,
https://resh.edu.ru/

28

Teopema 0 mIpsAMON IEPIEHIUKYIAPHOU
IIJIOCKOCTH

1. https://sdamgia.ru/

2. https://uchi.ru/
3

https://skysmart.ru/




4,
https://resh.edu.ru/

Teopema 0 npsAMONM NEPIEHIUKYIAPHOU

1. https://sdamgia.ru/

2. https://uchi.ru/
3

https://skysmart.ru/

29
IJIOCKOCTH .
https://resh.edu.ru/
1. https://sdamgia.ru/
2. https://uchi.ru/
3.
TeopemMa 0 mOpsIMON HEPIEHIUKYIAPHOU
30 p p PHCHIHKYIAP https://skysmart.ru/
IJIOCKOCTH .
https://resh.edu.ru/
1. https://sdamgia.ru/
2. https://uchi.ru/
[Tepnienaukysmsp u HaKJIOHHBIE: 3.
31 paccTosHUE OT TOYKM JO IJIOCKOCTH, https://skysmart.ru/
paccTosiHue OT MPSMOM JI0 TIIIOCKOCTH 4,
https://resh.edu.ru/
1. https://sdamgia.ru/
2. https://uchi.ru/
[lepnengukynsp u HAaKJIOHHBIE: 3.
32 paccTossHUE€ OT TOYKM JO MJIOCKOCTH, https://skysmart.ru/
paccTositHue OT MPSAMOM JI0 TIOCKOCTH 4,
https://resh.edu.ru/
Ilepnennukyns u HaKJIOHHBIE: .
P JMKYIAD 1. https://sdamgia.ru/
33 paccTosiHuEe OT TOYKH [0 IUIOCKOCTH,

PacCCTOSAHUC OT HpHMOﬁ J0 IIIOCKOCTHU

2. https://uchi.ru/




3.
https://skysmart.ru/
4,
https://resh.edu.ru/

34

[lepnennukynsp u HAaKJIOHHBIE:
paccTosiHEe OT TOYKH J0 IUIOCKOCTH,
paccTosiHUE OT MPSIMOM JI0 INIOCKOCTH

1. https://sdamgia.ru/

2. https://uchi.ru/
3

https://skysmart.ru/
4,
https://resh.edu.ru/

35

VYriael B NPOCTPaHCTBE: YroJl MEXIy
NPAMOM U TIIIOCKOCTHIO

1. https://sdamgia.ru/
2. https://uchi.ru/

3.
https://skysmart.ru/
4,
https://resh.edu.ru/

36

JIByrpaHHbId  yroJi, JIMHEHHBIA  YroJ
JBYTPAHHOTO yTiia

1. https://sdamgia.ru/

2. https://uchi.ru/
3

https://skysmart.ru/
4,
https://resh.edu.ru/

37

JIByrpaHHbIii  yroia, JIMHEWHBIA  yroi
JBYTPAHHOTIO yIJla

1. https://sdamgia.ru/
2. https://uchi.ru/

3.
https://skysmart.ru/
4,
https://resh.edu.ru/




38

[lepneHUKyYIAPHOCTD IIJIOCKOCTEM:

NPU3HAK  HEPIECHAUKYIIPHOCTH
IJIOCKOCTEN

JIBYX

1. https://sdamgia.ru/
2. https://uchi.ru/

3.
https://skysmart.ru/
4,
https://resh.edu.ru/

39

[IepneHUKYIApHOCTD IIJIOCKOCTEM:

NPU3HAK  MEPIEHAUKYIIPHOCTH
IJIOCKOCTEN

JIBYX

1. https://sdamgia.ru/
2. https://uchi.ru/

3.
https://skysmart.ru/
4,
https://resh.edu.ru/

40

[TepieHAMKYISAPHOCTH TJIOCKOCTEM:

MPU3HAK  TEPICHAUKYISIPHOCTH
IJIOCKOCTEN

TIBYX

1. https://sdamgia.ru/
2. https://uchi.ru/

3.
https://skysmart.ru/
4,
https://resh.edu.ru/

41

Teopema o Tpéx nmepneHAUKYIIpax

1. https://sdamgia.ru/
2. https://uchi.ru/

3.
https://skysmart.ru/
4,
https://resh.edu.ru/

42

Teopema o Tp€x nmepneHANKyYIIpax

1. https://sdamgia.ru/
2. https://uchi.ru/

3.
https://skysmart.ru/
4.
https://resh.edu.ru/




1. https://sdamgia.ru/

2. https://uchi.ru/
3

https://skysmart.ru/

43 Teopema o Tpéx nepneHAUKYIIpax
4,
https://resh.edu.ru/
1. https://sdamgia.ru/
2. https://uchi.ru/
KonTtponbHas pabota 110 TEMaM 3
"IlepreHAUKYIIPHOCTh IIPSAMBIX u )
44 p Hu,?, ”p p https://skysmart.ru/
mmockocTet" u "YTiIbl MEXIY MPSIMBIMH U 4
" *
TIIOCKOCTIMH https://resh.edu.ru/
1. https://sdamgia.ru/
2. https://uchi.ru/
[lonsiTME  MHOTOrpaHHUKA, OCHOBHBIC 3
SJIEMEHTEI MHOTOTPAaHHUKA, BBLIIVKILIE U )
45 P i YK - https://skysmart.ru/
HEBBINYKJIbIE MHOTOTPAHHUKH; Pa3BEPTKA 4
MHOTOTpaHHIkKa https://resh.edu.ru/
1. https://sdamgia.ru/
. 2. https://uchi.ru/
[Ipusma: n-yrosibHasi mpu3Ma; TpaHU H 3
OCHOBAHUS MPU3MBI; IpAMasg U HaKJIOHHAs )
46 P » 1P https://skysmart.ru/
MPU3MBI; OOKOBAas M IMOJIHAS TIOBEPXHOCTh 4
TIpU3MBI https://resh.edu.ru/
1. https://sdamgia.ru/
47 [Tapamnenenurnern, MIPSAMOYTOJIbHBIN 2. https://uchi.ru/

apaJiieJICuIica u €ro CBOMCTBA

3.
https://skysmart.ru/




4,
https://resh.edu.ru/

[Inpamua: n-yrosibHas nupamuaa, rpaHu
U OCHOBAaHHWE MUpaMHbl; OOKOBas U

1. https://sdamgia.ru/

2. https://uchi.ru/
3

https://skysmart.ru/

48 MOJIHAs MMOBEPXHOCTh MUPaMUJIBI, a
MpaBWIbHAS U YCEUEHHAS TUPAMUIA httos://resh.edu.ru/
1. https://sdamgia.ru/
[IpaBusbHBIE MHOTOTPAHHHUKHU: TIOHSTHE 2. https://uchi.ru/
MPaBUIILHOTO MHOTOTPaHHHUKA; 3.
49 MpaBUJIbHAsT TpU3Ma W NPaBUIbHAs https://skysmart.ru/
NMUpaMujia; TpaBUbHAS  TPEYroJibHAs 4.
NMpaMuia u NpaBUIbHBIA TETpasap; Kyo https://resh.edu.ru/
1. https://sdamgia.ru/
2. https://uchi.ru/
[IpencraBnenue 0 MIPaBUIIbHBIX 3.
50 MHOTOTPAHHUKAX: OKTadJp, AOJICKAdIp U https://skysmart.ru/
HKOCadap. 4,
https://resh.edu.ru/
1. https://sdamgia.ru/
CummeTpusi B MPOCTPAHCTBE: CUMMETPUS 2. https://uchi.ru/
OTHOCHUTEJILHO TOYKH, PSIMOH, 3.
51 IJIOCKOCTH. ODJIEMEHTbl CHUMMETPUU B https://skysmart.ru/
nupaMuax, napajuieJenumnenax, 4.
MPaBUIBHBIX MHOTOIPaHHHUKAX https://resh.edu.ru/
Brruucnenue ) 3JIEMEHTOB 1. https://sdamgia.ru/
52 MHOTOTPaHHUKOB: p&Opa, IUAroHaiH,

YTJIbI

2. https://uchi.ru/




3.
https://skysmart.ru/
4,
https://resh.edu.ru/

[Inomans OOKOBOM  MOBEPXHOCTH U
IIOJJHOW TOBEPXHOCTH HPSIMOM IPU3MBI,

1. https://sdamgia.ru/

2. https://uchi.ru/
3

https://skysmart.ru/

53 . o
TIJIOIA/Ib OCHOBAaHM, TeopemMa 0 OOKOBOI 4
MMOBEPXHOCTHU MPSMOM TTPU3MBI h;[tpS' //resh.edu.ru/
1. https://sdamgia.ru/
o 2. https://uchi.ru/
[Imomane OOKOBOW  TMOBEPXHOCTH | 3
OBEPXHOC a (0)% a )
54 [TOBEPXHOCTH — TIPABIIIBHOM — [THPaMHIET, https://skysmart.ru/
Teopema 0 TUIOIIA N OOKOBOM 4
MOBEPXHOCTH YCEUEHHOU MUPaAMUIbI h;ctpS' //resh.edu.ru/
1. https://sdamgia.ru/
2. https://uchi.ru/
KoutponbHas abora o TEME 3
55 " P up https://skysmart.ru/
MHororpaHHUKu 4
https://resh.edu.ru/
1. https://sdamgia.ru/
2. https://uchi.ru/
3.

56 IMoustrie 00 00BEME https://skysmart.ru/
4.
https://resh.edu.ru/

57 O0BEM UpaMHIBI 1. https://sdamgia.ru/




2. https://uchi.ru/

3.
https://skysmart.ru/
4,
https://resh.edu.ru/

58

O06BEM nupamMuibl

1. https://sdamgia.ru/

2. https://uchi.ru/
3

https://skysmart.ru/
4,
https://resh.edu.ru/

59

O06bEM TUpaMuIBI

1. https://sdamgia.ru/
2. https://uchi.ru/

3.
https://skysmart.ru/
4,
https://resh.edu.ru/

60

O06BEM TUpamMuIbI

1. https://sdamgia.ru/
2. https://uchi.ru/

3.
https://skysmart.ru/
4,
https://resh.edu.ru/

61

O0BEM npu3MbI

1. https://sdamgia.ru/
2. https://uchi.ru/

3.
https://skysmart.ru/
4.
https://resh.edu.ru/




62

O0BEM ITpU3MBI

1. https://sdamgia.ru/
2. https://uchi.ru/

3.
https://skysmart.ru/
4,
https://resh.edu.ru/

63

O0BEM MPU3MBI

1. https://sdamgia.ru/
2. https://uchi.ru/

3.
https://skysmart.ru/
4,
https://resh.edu.ru/

64

KontponbHas pabora mo teme "OOBEMBI
MHOTOI'PaHHUKOB"

1. https://sdamgia.ru/
2. https://uchi.ru/

3.
https://skysmart.ru/
4,
https://resh.edu.ru/

65

[ToBTOpEHwUE, 00001IEHNE
cucrematuzanus 3HaHuil. [locTtpoenue
CEYCHHI B MHOTOT'PAHHHUKE

1. https://sdamgia.ru/
2. https://uchi.ru/

3.
https://skysmart.ru/
4,
https://resh.edu.ru/

66

[ToBTOpEHME, 000011EHNE
cHCTEMaTH3alUMsA 3HaHWH. BeluucieHue
pPacCTOSIHUN: MEXIy IBYMS TOYKaMH, OT
TOYKH JI0 MIPSMOM, OT TOYKH JI0 TUIOCKOCTH,
MEXIY CKPELIUBAIOLIIUMUCS TPSIMBIMU

1. https://sdamgia.ru/
2. https://uchi.ru/

3.
https://skysmart.ru/
4.
https://resh.edu.ru/




1. https://sdamgia.ru/
2. https://uchi.ru/
3.

67 Wrorosas koHTposibHas paboTa 1 https://skysmart.ru/
4.
https://resh.edu.ru/

[ToBTOpEHME, 00o0menune L https://sdamgla.ru/
. 2. https://uchi.ru/

cucTeMarusanus 3HaHUW. Bbluncienue 3

68 yrIoB: MEIJLY - CKPEILHBAIOMIMMHCA 1 https://skysmart.ru/
MPSIMBIMU, MEXAY IPSIMON U MIIOCKOCTHIO, 4
JIBYTPAHHBIX  YLJIOB,  yINIOB  MEXIY https://resh.edu.ru/
IJIOCKOCTSIMU

OBIIEE KOJIMYECTBO YACOB I1O 63

I[TPOTPAMME




11 KJIACC

KoaunuecTBO 4acoB DJIeKTPOHHBbIE
ara uudposbie
Ne n/m Tema ypoka A
yp Beero KO;!TpOJIbeIe HpﬁaKanecxne WiyueHusi | 0GpAazOBATENBHbIC
padoTbI padoThI pecypebi
1. https://sdamgia.ru/
2. https://uchi.ru/
3.
1 Clepa n map: UeHTp, pamyc, MAMETP; 1 https://skysmart.ru/
TIJTOIA]Tb TIOBEPXHOCTH C(HEpHI 4
https://resh.edu.ru/
1. https://sdamgia.ru/
2. https://uchi.ru/
B3anmuoe pacmonoxenue cdepsl U 3.
2 MIOCKOCTH, KacaTellbHasg INIOCKOCTh K 1 https://skysmart.ru/
chepe; iomaas chepsl 4.
https://resh.edu.ru/
1. https://sdamgia.ru/
2. https://uchi.ru/
3.
M300paxenue cdheprl mapa  Ha
3 P (beper, P 1 https://skysmart.ru/
mwiockoctu. CeueHus mapa 4
https://resh.edu.ru/
1. https://sdamgia.ru/
. ps:// i.ru/
Huwmaapudeckas MOBEPXHOCTb, g https://uchi.ru
a u WIIMHAPUYECKOUN )
4 obpasyrouue 1 Apuriec Ov 1 https://skysmart.ru/
IOBEPXHOCTH, OChb LUIMHIAPUYECKOU 4
TOBEPXHOCTH https://resh.edu.ru/




Hunmuuap: ocHoBaHusST ©  OOKOBas
MMOBEPXHOCTh, oOOpa3yromas W  OCh;
TI0MIA/Tb OOKOBOI " TIOJTHOM
TIOBEPXHOCTH

1. https://sdamgia.ru/
2. https://uchi.ru/

3.
https://skysmart.ru/
4,
https://resh.edu.ru/

N300pakenne NWIMHIpPA Ha MIOCKOCTH.
Paseéprka LUJIUHAPA. Ceuenust
IUIUHIpa (TUIOCKOCTBIO, TapajuieTbHOMN
WM MIEpHEHAUKYISIPHOM OCH IIMINHAPA)

1. https://sdamgia.ru/
2. https://uchi.ru/

3.
https://skysmart.ru/
4,
https://resh.edu.ru/

Konudeckas noBepXHOCTh, 00pa3yromnue
KOHUYECKOW  TOBEPXHOCTH, OCh U
BEpIIMHA KOHMYECKOHW MOBEPXHOCTH

1. https://sdamgia.ru/
2. https://uchi.ru/

3.
https://skysmart.ru/
4,
https://resh.edu.ru/

Konyc: OCHOBaHHWE ¥  BEpIIWHA,
o0pa3syroias 1 0Ch; IJIOMAIb OOKOBOU U
MTOJTHOM MMOBEPXHOCTH

1. https://sdamgia.ru/
2. https://uchi.ru/

3.
https://skysmart.ru/
4,
https://resh.edu.ru/

VYceu€HHbIl KOHyc: oOpasymoomue U
BBICOTa;  OCHOBaHMS M  OOKOBas
IIOBEPXHOCTH

1. https://sdamgia.ru/
2. https://uchi.ru/

3.
https://skysmart.ru/
4.
https://resh.edu.ru/




N300paxkenne KOHyca Ha IIIOCKOCTH.
PazBéptka konyca. CeyeHus KOHyca

1. https://sdamgia.ru/

2. https://uchi.ru/
3

https://skysmart.ru/

10 (TI0CKOCTHIO, napajuieIbHOU
OCHOBAHHUIO, u MJOCKOCTBIO, 4.
MIPOXOIALIEH uepe3 BEPILINHY) https://resh.edu.ru/
1. https://sdamgia.ru/
2. https://uchi.ru/
KomOunamus TE BparnieHus u 3.
11 p https://skysmart.ru/
MHOTOTPaHHUKOB 4
https://resh.edu.ru/
1. https://sdamgia.ru/
2. https://uchi.ru/
MHoOrorpaHHuK, ONHCAHHBIA  OKOJIO 3.
12 cdepsl; chepa, BIHMCaHHAs B https://skysmart.ru/
MHOTOT'PaHHUK WM B TEJIO BpalleHUS 4,
https://resh.edu.ru/
1. https://sdamgia.ru/
2. https://uchi.ru/
v 3.
Ilowatne 00 00BEME. CHOBHBIE
13 . . 0 https://skysmart.ru/
CBOIicTBa 00BEMOB TEI 4
https://resh.edu.ru/
1. https://sdamgia.ru/
.. 2. https://uchi.ru/
14 O0BEM uIMHIpa, KOHyca 2/ fUChI. T

3.
https://skysmart.ru/




4,
https://resh.edu.ru/

15

O06béM 1mapa u mioma s chepsl

1. https://sdamgia.ru/

2. https://uchi.ru/
3

https://skysmart.ru/
4,
https://resh.edu.ru/

16

[TomoOHbIE TEma B MPOCTPAHCTBE.
CoOTHONICHHST ~ MEXJy  IUIOIIAIIMU
MMOBEPXHOCTEH, OOBEMaMH TIOJIOOHBIX
Tem

1. https://sdamgia.ru/
2. https://uchi.ru/

3.
https://skysmart.ru/
4,
https://resh.edu.ru/

17

Kontponpaas pabora mo temam "Tena
Bpamienus" u "O0bembl Ten"

1. https://sdamgia.ru/
2. https://uchi.ru/

3.
https://skysmart.ru/
4,
https://resh.edu.ru/

18

BCKTOp Ha IIJIIOCKOCTHU U B ITPOCTPAHCTBE

1. https://sdamgia.ru/
2. https://uchi.ru/

3.
https://skysmart.ru/
4,
https://resh.edu.ru/

19

CnoxxeHue U BRIYUTaHHE BCKTOPOB

1. https://sdamgia.ru/
2. https://uchi.ru/




3.
https://skysmart.ru/
4,
https://resh.edu.ru/

1. https://sdamgia.ru/

2. https://uchi.ru/
3

https://skysmart.ru/

20 YMHOKEHHE BEKTOPaA Ha YUCIIO
4,
https://resh.edu.ru/
1. https://sdamgia.ru/
2. https://uchi.ru/
Pasnoxxenne  Bekropa 1o TpéM 3.
21 HEKOMIUTAHapHbIM BekTopaM. [IpaBuiio https://skysmart.ru/
napajuiejienuneaa 4,
https://resh.edu.ru/
1. https://sdamgia.ru/
2. https://uchi.ru/
Pewrenne 3azay, CBSI3aHHBIX c 3.
22 NMPUMEHECHUEM TpaBWJI JEUCTBUUA C https://skysmart.ru/
BEKTOpaMu 4.
https://resh.edu.ru/
1. https://sdamgia.ru/
2. https://uchi.ru/
[IpsiMoyronpHas cucreMa KOOPAMHAT B 3.
23 npoctpadcTee. KoopauHaTel BeEKTOpA. https://skysmart.ru/

HpOCTGﬁHIHG 3ala4u B KOOpAUHATaAX

4,
https://resh.edu.ru/




24

Yron wmexnay Bekropamu. CkanspHoe
MIPOU3BE/ICHUE BEKTOPOB

1. https://sdamgia.ru/
2. https://uchi.ru/

3.
https://skysmart.ru/
4,
https://resh.edu.ru/

25

Breruncnenue yrioB Mexay HpsSIMBIMHA U
IIJIOCKOCTSIMHA

1. https://sdamgia.ru/
2. https://uchi.ru/

3.
https://skysmart.ru/
4,
https://resh.edu.ru/

26

KoopnnHaTHO-BEKTOPHBI METOJ TMpH
pELICeHUH T€OMETPUUECKUX 3a/1a4

1. https://sdamgia.ru/
2. https://uchi.ru/

3.
https://skysmart.ru/
4,
https://resh.edu.ru/

27

KonTtponpHas padota o teme "BekTopbl
Y KOOPJIMHATHI B MPOCTpPaHCTBE"

1. https://sdamgia.ru/
2. https://uchi.ru/

3.
https://skysmart.ru/
4,
https://resh.edu.ru/

28

[ToBTOpEHwMe, 000011eHne u
cucreMatu3anus 3HaHWH. OCHOBHBIC
¢urypel, (akTel, TEOpeMbl  Kypca
TUTaHUMETPUHU

1. https://sdamgia.ru/
2. https://uchi.ru/

3.
https://skysmart.ru/
4.
https://resh.edu.ru/




[ToBTOpEHME, 0000meHne u
cCUucremMatTu3sanus 3HAaHUH. OcHOBHEBIE

1. https://sdamgia.ru/

2. https://uchi.ru/
3

https://skysmart.ru/

29
¢buryper, (GakTel, TEOpPEeMBI  Kypca 4
TaHHMETPpIH https://resh.edu.ru/
1. https://sdamgia.ru/
2. https://uchi.ru/
[ToBTOpEHwUe, 00001mIeHNe u 3.
30 CHUCTEMAaTU3aIUsl 3HAHUH. 3amaun https://skysmart.ru/
TJIAHUMETPUU U METOJIBI X PEIICHUS 4,
https://resh.edu.ru/
1. https://sdamgia.ru/
2. https://uchi.ru/
[ToBTOpEHwUE, 00001enne Hu 3.
31 cucTeMaTu3aIus 3HAHUH. 3amaun https://skysmart.ru/
MJIAHUMETPUU U METOJIBI MX PEIICHHS 4,
https://resh.edu.ru/
1. https://sdamgia.ru/
. ps:// i.ru/
[ToBTOpEHwUE, 0000111eHE u ; https://uchi.ru
cUCTEMATH3alAA 3HAHUIL. CHOBHBIE )
32 1l 0 https://skysmart.ru/
¢burypsl, (akTbl, TEOpeMbl  Kypca 4
crepeoMetpun https://resh.edu.ru/
1. https://sdamgia.ru/
2. https://uchi.ru/
33 HroroBas koHTposbHas paboTa 2:LLHENLTY

3.
https://skysmart.ru/




4,
https://resh.edu.ru/

1. https://sdamgia.ru/
2. https://uchi.ru/

3.
ITosTOpEHUE 000011eHne 5
34 p ’ YOI 1 https://skysmart.ru/
CHCTEMATH3aINs 3HAHUN p

https://resh.edu.ru/

OBILEE KOJIMYECTBO YACOB 10 34 3 0
[TPOI'PAMME




YYEBHO-METOJNYECKOE OBECHEYEHUE OEPA30BATEJILHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V11 YYEHUKA

» Maremaruka: anrebpa u Hayajia MaTeMaTHIecKOTO aHaim3a, reomerpust. ['eomerpus, 10-11
knaccel/ Aranacss JI.C., Byry3zos B.®., Kagomues C.b. u npyrue, AkunoHepHoe 00IIecTBO
«M3narenscTBO «lIpocBemenue»

METOANYECKHUE MATEPHUAJIBI UISA YUYUTEJIA

OUPDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbl U PECYPCbl CETH
HUHTEPHET

1. https://sdamgia.ru/
2. https://uchi.ru/

3. https://skysmart.ru/
4. https://resh.edu.ru/
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