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HOACHUTEJIBHAA 3AIINCKA

PaGouas mporpamma yaeOHOTO Kypca «I eomeTpus» 0a30BOr0 ypOBHS sl OOYJIArOIIHXCS
10 —11 kmaccoB pa3paborana Ha ocHOBe DenepanbHOTO TOCYIapCTBEHHOTO 00pa3oBaTeIbHOTO
CTaHJapTa cpeaHero oOmiero oOpa3oBaHus, ¢ y4ETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHHIA,
MpPEeIbABISEMBIX K MaTeMaTHUYECKOMY OOpa30BaHUIO, U TPaJULMil pOCCHIICKOrOo 00pa3oBaHUs.
Peanmaunﬂ mporpaMmabl oOecrieunBaeT OBJIaJICHUEC KIITOYEBBIMH KOMIICTCHILIUAMMU,
COCTaBJAIOIMMH OCHOBY I CaMOpa3BUTHUA W HCIIPCPLIBHOT'O O6pa3OBaHI/I$I, OEJIOCTHOCTh
O6HI€KYJII)TypHOFO, JIMYHOCTHOT'O M NTO3HABATCIILHOI'O PA3BUTHA JIMYHOCTH O6yanOIHHXC$I.

HEJIM U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHoCTh y4eOHOTO Kypca TEOMETpHM Ha ypPOBHE CpeIaHEro oOIero oOpa3oBaHUs
00yCIIOBJICHA MPAKTUYECKOH 3HAYMMOCTBIO METANPEAMETHBIX W TIPEIMETHBIX PE3yJIbTaTOB
0oOydJeHUs TCOMETPHH B HAIPABJICHUU JIMYHOCTHOTO Pa3BHTHS OOydaromuxcs, GopMUpOBaHUS
(YHKIIMOHATFHOW MAaTeMaTUYeCKOW TPaMOTHOCTH, HM3YYCHHsS JPYrUX YYeOHBIX JIMCIIHILINH.
PasButne y oOydarommxcs NpPaBHIBHBIX MPEACTABICHUN O CYINTHOCTH W TPOUCXOXKJICHUU
TCOMETPHYCCKUX a0CTPaKIUH, COOTHOIICHUH PEATbHOTO W HJICATBHOTO, XapaKTepe OTpPaKeHUs
MaTeMaTHUYEeCKON HAyKOW SIBJIEHWU M MPOIIECCOB PEAaJTbHOr0 MUpPA, MECTE T€OMETPUN B CUCTEME
HAyK W pOJIM MATEeMAaTHYECKOTO MOJICIHPOBAHUS B HAyYHOM TIO3HAHWM W B TIPAKTHKE
CrocoOCTBYeT (OPMHPOBAHHWIO HAyYHOTO MHPOBO33PEHUsS yYalIUXCsS, a TaKkKe KadecTB
MBIIIICHHS, HEOOXOIUMBIX JIJIS /IallTAlldd B COBPEMEHHOM OOIIECTRE.

I'eomerpus sBseTcss OMHUM W3 0a30BBIX MPEIMETOB HA YPOBHE CPEIHEro O0OIIero
0o0pa3zoBaHMs, TaK Kak 00OECIEYMBAET BO3MOXXHOCTh M3y4YeHHUS KaK JUCHUILUIMH €CTECTBEHHO-
HAay4YHOM HaMpaBJIECHHOCTH, TaK U TYMAHUTAPHOM.

Jlornueckoe wmbIieHHe, GOPMHUPYEMOE TPH HM3YUYCHUH OOYYAIOUUMHUCS TOHATHHHBIX
OCHOB TEOMETPUHU U TOCTPOCHHH IIEMIOYKH JIOTHYECKUX YTBEPKICHUNW B XOJE PEIICHHS
TEOMETPUUECKHX 3a7a4y, yMEHHE BBIJIBUTATh M ONpPOBEpPraTh THUIOTE3bl HEMOCPEICTBECHHO
WCIIONB3YIOTCS TIPU PEIISHUH 3a7]a4 €CTECTBEHHO-HAyYHOTO IIMKJIA, B YAaCTHOCTH M3 Kypca
bu3uKH.

YMeHHne OpUEHTHPOBATHCS B IPOCTPAHCTBE UTPAET CYIIIECTBEHHYIO POJIb BO BCEX 00IACTAX
NESTEIHPHOCTH uejoBeka. OpHeHTaIMs YeJI0BeKa BO BPEMEHH U MPOCTPAHCTBE — HEOOX0IUMOe
YCIIOBHE €0 COIMAIBHOTO OBITHSA, (popMa OTpaXkKeHUsT OKPYKAIOIIETO MUPA, YCIOBUE YCIIEITHOTO
MO3HAHUS H AKTUBHOI'O npeoOpazoBaHus eV CTBUTEIBHOCTH. OnepupoBanue
MPOCTPAHCTBEHHBIMH 00pazaMu 00bEIMHSET pa3HbIe BUJIbI YUEOHON U TPYAOBOM AESITEIBHOCTH,
SABJIIETCSA OJHUM U3 Mpo(ecCHOHATbHO BaXKHBIX KadyecTB, IMOJTOMY aKTyalbHa 3agada
(dbopMupoBanus y 00y4JaroIMXCcs IPOCTPAHCTBEHHOTO MBIIIJICHHUS KaK Pa3HOBUIHOCTH 00pa3HOTro
MBIILJICHUS] — CYIIECTBEHHOTO KOMIIOHEHTa B TMOJTOTOBKE K MPAKTUYECKOW AEATEIbHOCTH IO
MHOTHUM HalpaBJICHUSIM.

Lenb ocBoeHus mporpaMmMel yueOHOro Kypea «I'eoMeTpusd» Ha 6a30BOM ypoBHE 00yueHUs
— oOmieoOpa3oBarenbHOEe U OOIIEKYIbTYPHOE pPa3BUTHE OOyYarommxcs 4depe3 obecredeHue
BO3MOHOCTH TPUOOPETEHHS] U UCTOIH30BAHUS CHCTEMAaTHYECKHX T'€OMETPUUYECKUX 3HAHWM U
JIeUCTBUM, crienn(UYHBIX TEOMETPUU, BO3ZMOKHOCTH YCIIEITHOTO MPOJIOJDKEHHS 00pa30BaHMUs 10
CHEIHATLHOCTSIM, HE CBSI3aHHBIM C MPUKJIAIHBIM UCIIOJIb30BAHUEM T€OMETPUH.

[Iporpamma no reomMeTpun Ha 6a30BOM YpOBHE MpeIHA3HAYEHA ATl 00YJAIOIIUXCS CpeTHEeN
IIKOJIbI, HE WCHBITHIBABIINX 3HAUYUTEIBHBIX 3aTPyJHEHHH Ha YpOBHE OCHOBHOTO OOIIEro
obpazoBanus. Takum obOpazom, oOydaromuecs Ha 0a30BOM YPOBHE JOJDKHBI OCBOUTH OOIIHe
MaTeMaTHYeCKUe YMEHHUS, CBSA3aHHbBIE CO CeNU(UKO reoOMeTpHUH U HEOOXOJUMBbIE JUISl )KU3HH B
coBpeMeHHOM o0recTBe. KpoMe 3Toro, oHM MMEIOT BO3MOXKHOCTh M3YYHTh T€OMETpHUI0 OoJjiee
ryOOKO, €Clii B JalbHEHIIIEeM BO3HUKHET HEOOXOAMMOCTh B TE€OMETPHUYECKHX 3HAHUAX B
npodeccuoHABHOM IS TENBHOCTH.



JlocTIKeHHe 1eNT OCBOCHUS MPOrpaMMBbl 00ECIICUNBACTCS PELICHUEM COOTBETCTBYIOIIUX
3agau. [IpuopuTeTHRIMU 3aauaMi OCBOSHUSA Kypca «I eomerpun» Ha 6a3oBom ypoBHe B 10—11
KJ1accax SIBJISIIOTCSA:

e (opMupoBaHHE NPEACTABICHUS O TEOMETPHH KaK YacTH MHPOBOH KYIbTYpHl U

OCO3HAHHE €€ B3aUMOCBS3U C OKPYKAIOLIUM MUPOM;

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

e (opMupOBaHHE YMEHHUS PacllO3HABATh HA UYEPTEXkaX, MOJCISAX M B PEATHLHOM MHpE
MHOTOTPAaHHUKH U TeJla BPalLLEHUS;

® OBJAJCHHE METOJAMM peUIeHHs 3a7ad Ha [OCTPOEHUS Ha H300paKeHUsIX
MIPOCTPAHCTBEHHBIX (PUTYD;

e (opmupoBaHuE YMEHHUS ONEPUPOBATH OCHOBHBIMU MOHSATUSIMH O MHOTOIPDAaHHUKAX W
TeJax BpalleHUsI U UX OCHOBHBIMH CBONCTBaMU;

® OBJIQJICHUE AITOPUTMAMM PEIIEHUS OCHOBHBIX THUIIOB 3ajay; (OPMHUPOBAHHE YMEHUS
MPOBOJUTH  HECJOXKHBIE  JOKA3aTeNbHbIE PAcCYXJEHHS B  XOJ€  pELIeHUs
CTEepEOMETPUUYECKUX 3a/1a4 U 3a/1a4 C MPAKTUYECKUM COJIepKaHUEM;

® pa3BUTHE MHTEJUIEKTYaIbHBIX UM  TBOPYECKMX CIOCOOHOCTEeH  oOyyaronmxcs,
M03HABaTEIbHON aKTUBHOCTH, UCCIIEIOBATENLCKUX YMEHUM, KPUTUYHOCTH MBIIICHUS;

e (opmupoBaHue (PyHKIIMOHATBHON TPAMOTHOCTH, PEJIEBAHTHONW TE€OMETPHH: yMEHHUE
pacrno3HaBaTh MNPOSIBICHUS FTEOMETPUUECKUX MOHATUH, 0ObEKTOB U 3aKOHOMEPHOCTEN B
peaIbHBIX JKM3HEHHBIX CUTYallUAX U MpPH U3YyYEHUU JPYTUX Y4EOHBIX INPEAMETOB,
IPOSIBICHUS 3aBUCUMOCTEHl M 3aKOHOMEPHOCTEH, (OpMYyIMpOBaTh HX Ha A3bIKE
T€OMETPUM U  CO3/1aBaThb T'€OMETPUUYECKHE MOJENIH, IMPUMEHATh OCBOCHHBIN
TreOMETPUYECKUN ammapaT JUlsl pelleHHMs NPaKTUKO-OPHEHTHPOBAHHBIX — 3ajad,
UHTEPIPETUPOBATh U OLICHUBATH MOTy4YEHHBIE PE3yIbTATHI.

OTnu4uTeNBHOM 0COOEHHOCTHIO MPOrPaMMBI SIBJISIETCS BKJIIOUEHHE B KypC CTEPEOMETPUH B
Hayajle ero U3y4eHus 3ajay, pellaéMblX Ha ypOBHE MHTYUTUBHOI'O MO3HAHUS, U ONPEAEIEHHBIM
o0pa3oM opraHu3oBaHHas paboTa HaJ HUMH, YTO CIIOCOOCTBYIOT DPa3BUTHMIO JIOTMUECKOIO M
IIPOCTPAHCTBEHHOTO  MBILIUIEHUS, CTHUMYJIUPYET MPOTEKaHWE HWHTYUTUBHBIX IPOLIECCOB,
MOTHBHPYET K JaJbHEHIIEMY U3yYSHHIO ITPEeIMETA.

[Ipennourenne oOTHAéTCs HAIAAHO-KOHCTPYKTMBHOMY METOJy OOy4YeHMs, TO €cThb
TEOPETHUYECKHE 3HAHHUA HMEIT B CBOEH OCHOBE YYBCTBEHHOCTb IPEIMETHO-IPAKTUYECKON
NeaTenbHOCTH. Pa3BUTHE MPOCTPAHCTBEHHBIX MPE/ICTABIICHUH Y yyallluXcs B Kypce CTepeoMeTpun
IIPOBOJUTCS 3a CU€T pelleHHs 3ajJad Ha CO3[JaHMe IPOCTPAHCTBEHHBIX OOpa30B M 3ajad Ha
OIEpHPOBAHUE IPOCTPAHCTBEHHBIMU OOpa3amu. Co3maHue obOpa3a HMPOBOJIUTCS C ONMOPOIl Ha
HarJsIHOCTh, a ONIEpUPOBaHUE 00Pa30M — B YCIOBUAX OTBJICUEHHS OT HAIJISITHOCTH, MBICIEHHOT'O
M3MEHEHHMSI €r0 UCXOJHOIO0 COAEPIKaHUsL.

OcHoBHbBIE cojaepxaTenbHble JuHUM Kypca «['eomerpum» B 10-11 kiaccax:
«MHororpanHuku», «IIpsMble U MI0CKOCTH B MpocTpaHcTBe», «Tena BpameHus», «Bexkropsl u
KOOpAMHATHI B IpOCTpaHCTBEY. DOpMHUPOBaHUE JIOTHUECKUX YMEHUI pacipeaessieTcss He TOIbKO
[0 COJEp)KATeNbHBIM JIMHUSAM, HO W IO TojaM OOyueHHs Ha YpPOBHE CpelHero oOIIero
oOpa3oBaHusl.

Copnepxxanne 00pa3oBaHMs, COOTBETCTBYIOLIEE MPEIMETHBIM pe3yJabTaTaM OCBOEHUS
paboueii mporpaMmsl, pacpeAeaEHHbIM 10 roJjaM 00y4eHHs, CTPYKTYPUPOBAHO TaKUM 00pa3om,
4TOObl  OBJIAJICHUE TIEOMETPUYECKHMHU  TMOHATUSMM M HaBBIKAMH  OCYIIECTBISUIOCH
MOCJIEIOBATEIbHO U IOCTYNATENBbHO, C COONIOJICHHEM NPUHIMIIA MPEEeMCTBEHHOCTH, UYTOOBI
HOBBIE 3HAHMSI BKIIIOYAJIMCH B OOIIYI0 CUCTEMY I€OMETPUUYECKHX MPEACTaBICHUH 00yJaronuxcs,
paciupss u yriayomnss e€, o0pas3ys IpouHble MHOKECTBEHHBIE CBSI3H.



MECTO YYEBHOT' O KYPCA B YYEBHOM IIVTAHE

Ha uzyuenne reomerpuu oTBOUTCS 2 yaca B Hegento B 10 kinacce u 1 yac B Hepenio B 11
KJIacce, BCero 3a JiBa roja oOyuenus - 102 yaeOHBIX daca.
COJAEPKAHUE YYEBHOT'O KYPCA

10 KJIACC

IIpsaMbIe U MJIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE TIOHATHS cTepeoMeTpun. Touka, mpsimasi, TII0CKOCTbh, MTPOCTpaHcTBO. [loHsiTHE
00 aKCHOMATHYECKOM TOCTPOSCHUU CTEPEOMETPHH: AaKCHOMBI CTEPEOMETPHH U CIICJICTBUS U3 HUX.

B3anmHoe pacnosioxkeHne TpsIMbIX B MPOCTPAHCTBE: MEPECEKAIOIIMNECS, MapaJUIeIbHbIE U
CKpelMBawmmecs mnpsmele. llapamienbHOCTs TPSAMBIX W IJIOCKOCTEM B MPOCTPAHCTBE:
MapajyiedbHbIe MNPSIMbIE B MPOCTPAHCTBE; MAPAIIIEIBHOCTh TPEX MPSAMBIX; MAPAILIETBHOCTh
NpSAMOM M IUIOCKOCTH. YTJIbI C COHAIIPaBICHHBIMU CTOPOHAMH; Yrojd MEXKIYy MpSMbIMU B
npoctpanctBe.  [lapaienbHOCTh  IJIOCKOCTEM:  MapajUiebHbIE  IUIOCKOCTH;  CBOMCTBA
napajuleNbHbIX iockocTel. [Ipocreiinye npocTpaHCTBEHHbIE GUTYPBI HA MJIOCKOCTU: TETPAdIP,
Ky0, mapaJijIesIenuIe T, MOCTPOCHHE CEUEHUH.

[lepieHAMKYISAPHOCTh MOPSIMOMl M TUIOCKOCTH:  MEPHEHIUKYISPHBIE TIPSMbIE B
MPOCTPAHCTBE, NPSAMBIE TapaUIeIbHbIE MW NEPHEHIUKYISPHbIE K IUIOCKOCTH, MPU3HAK
MEePIEeHANKYIISIPHOCTH MPAMON U INIOCKOCTH, TEOPEMA O MPAMOUN NEPIEHIUKYISIPHON IIOCKOCTH.
VYTriabl B IPOCTPAHCTBE: YIOJI MEXKY NPSIMON U TJIOCKOCTBIO; IBYrPaHHbBINA YroJl, TUHEHHBIA YTOJI
nByrpaHHoro yria. l[lepneHaukynsip W HaAKJIOHHBIEC: PACCTOSTHUE OT TOYKH JI0 TJIOCKOCTH,
paccTosiHUE OT MPSIMOM JI0 TUIOCKOCTH, MPOeKIus (pUrypsl Ha MI0CKOCTh. [leprnenaukynspHOCTh
IUIOCKOCTEN: TMpU3HAK MEPHEHIUKYISIPHOCTH JBYX IUIOCKocTed. Teopema o  Tpéx
MEePIEHANKYIIAPaAX.

MHoOrorpaHHMKH

[loHdATHE MHOrOrpaHHHMKAa, OCHOBHBIE JJIEMEHTHl MHOTOTPAaHHUKA, BBIIYKIBIE U
HEBBIITYKJIbIE MHOTOTPAaHHUKH; pa3BEPTKa MHOTOrpaHHMKA. [Ipu3ma: N-yrojpHas npusma; rpaHu
Y OCHOBaHMS IPU3MBL; NIPsIMasi U HaKJIIOHHAsI IPU3MbL; OOKOBAs U MOJIHAS MOBEPXHOCTH MPU3MBI.
[Tapannenenunen, OpsIMOYTOJIbHBIN NapajulesienuIe] U ero coicrea. Ilupamuaa: N-yrospHas
nupaMuia, TpaHd W OCHOBaHWE MUpaMUJIbl; OOKOBas W TMOJIHAS MOBEPXHOCTh MHUPAMUIBI;
MpaBUJIbHAsT W YyCEUEHHas NupamMuja. OJEMEHThl MNpu3Mbl W nupamuabl. [IpaBuiibHbIE
MHOTOTPaHHUKH: MOHATHE MPaBUIBHOTO MHOTOIPAHHMKA; MpPaBWIbHAs MPU3Ma M IpaBUIIbHAs
MMpaMua; MpaBUiIbHAs TPEYroJibHas MUpaMUa U MpaBUIbHBIN TeTpadap; Kyo. [Ipencrasnenue o
MPaBUIIbHBIX MHOTOIPAaHHUKAX: OKTa’p, N0ACKa’Ap U ukocazap. CeyeHus: npu3Mbl U MUPaMUIbL.

CummeTpusi B MPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOYKH, MPSAMOM, IJIOCKOCTH.
DNeMEHTbl CHMMETPUH B IMpaMuAax, nNapaieienuneaax, IpaBuibHbIX MHOIOTDaHHUKAX.

Brrunicnenue 3eMeHTOB MHOTOTPAaHHUKOB: péOpa, nuaroHanu, yribsl. [lnomans GoxoBoi
MOBEPXHOCTHU U MOJTHON MOBEPXHOCTHU MPSAMOM IPU3MBI, TUIOIIA/Ib OCHOBAHUI, TeOpeMa 0 OOKOBOI
MOBEPXHOCTU MpsAMOI mpu3Mbl. [Lnomans G0KOBOH MOBEPXHOCTH W MOBEPXHOCTH MPaBUIIBLHOM
MUpaMHJIbI, TEOpEMa O IIoaaAn yceu€HHoU mupamuabl. [loastiue 06 00bEme. O0bEM THUPaMUIBL,
MIPU3MBI.

[TogoGubie Tenma B mpoctpaHcTBe. COOTHOIICHHS MEXAY IUIOMIAIIMU TOBEPXHOCTEH,
o0bEMamMu MOJOOHBIX TETI.

11 KJIACC

Tesna Bpamenus



Hunuuapudeckass TMOBEPXHOCTb, 00pa3yolle MWIMHIAPUYECKON TOBEPXHOCTH, OCh
MWIMHAPUIECKOH noBepxHOCTH. LIMmuHap: ocHOBaHUs 1 OOKOBas MOBEPXHOCTH, 0Opasyomas u
OCb; TUIOIA/b OOKOBO 1 MOTHOI MOBEPXHOCTH.

Konnueckass moBepXHOCTb, 00pa3yroliMe KOHUYECKOM IOBEPXHOCTH, OCh M BEpUIMHA
KOHMYECKOW moBepxHOCTH. KoHyc: OCHOBaHME M BepIIMHA, OOpasyomias W OCh; IUIONIA]b
OOKOBOW W TOJHON TOBEPXHOCTH. YCEUEHHBIH KOHYyC: 00pa3yrollfe W BBHICOTA; OCHOBAHUS U
OOKOBasI IOBEPXHOCTb.

Cdepa u map: meHTp, paamyc, TUAMETp; IUIOIIAAh IMOBEPXHOCTH cdepbl. Bizanmuoe
pacrosiosxenue chepsl U IIIOCKOCTH; KacaTeNlbHas INIOCKOCTh K cdepe; Ionaas chepsl.

N3o06paskenue Ten BpameHust Ha MII0CKOCTH. Pa3BépTka IIMHApa U KOHYca.

KomOunamum Ten BpamieHWs W MHOTOTPAHHUKOB. MHOTOTpPaHHUK, ONHCAHHBIH OKOJO
cdepsl; cepa, BIMcaHHAs B MHOTOTPaHHUK, UJTH TEJIO BpallleHHUS.

[Tonsatue 06 oO0béMe. OcHOBHBIE CBOiicTBa 00BEMOB Teln. Teopema 00 00bEMeE
MPSIMOYTOJIBHOTO MapajieNenunena u ciaeactsus u3 He€. O0bEéM mumHApa, konyca. O0bEM mapa
Y 106 ChEephl.

[logo6Hble Tena B mpocTpaHcTBe. COOTHOIIEHMS MEXAY IUIOMIAIIMU IHOBEPXHOCTEH,
00bEMamMu MOJOOHBIX TEJ.

Ceuenust nuauHApa (MapajjieIbHO M MEPHEHIUKYISIPHO OCH), CEeYeHUs KOHyca
(mapannenbHOE OCHOBAHUIO U MPOXOsIIee Yepe3 BEPILNHY), CEUeHHUs 1Iapa.

BekTopbl 1 KOOpAUHATHI B IPOCTPAHCTBE

Bektop Ha m0CcKOCTH U B TpocTpaHCcTBE. ClI0KEHNE U BBIYUTAHUE BEKTOPOB. Y MHOKEHHUE
BEKTOpa Ha uMcio. PasnoxkeHue BekTopa Mo TPEM HEKOMIUIaHapHBIM BekTopam. [IpaBuio
napajuienenunesaa. Pemenue 3aaay, CBA3aHHBIX ¢ IPUMEHEHHEM MPABUII IEHCTBUI C BEKTOPAMHU.
[IpsmoyronpHas cucrema KoopauHAT B mpoctpaHcTBe. KoopawHatel Bektopa. Ilpocteiimue
3aJaud B KOOpAMHATax. Yroil Mexay BekTopamu. CkalsgpHOEe NpPOU3BEICHHE BEKTOPOB.
Boruncnenue yrioB MeXIy OpSMBIMU U IIOCKOCTSIMU. KOOpAMHATHO-BEKTOPHBIN METOJ MpH
pELIeHUH TeOMETPUUECKUX 3a/1a4.

INJIAHUPYEMBIE PE3YJIbTATBI

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIC PE3YJIbTaThl OCBOCHHUS IMPOrpaMMbl ydeOHOro mpeamera «Maremarukay
XapaKTePU3YIOTCS:

I'paxxnaHckoe BocIUTaHHUeE:

c(OPMHUPOBAHHOCTHIO TPAKIAHCKOW TMO3MIMH OOYYArOIIErocss KaK aKTUBHOTO U
OTBETCTBEHHOI'O YJICHa POCCHMCKOIO OOIINECTBA, MPEACTABICHHEM O MaTEeMAaTHYECKUX OCHOBaX
(GYHKIIMOHUPOBAHUST PA3JIMYHBIX CTPYKTYp, SIBJICHHUH, NPOLEAYp TPaKIaHCKOTO OO0IIecTBa
(BBIOOpPBI, OTMPOCHI U TIp.), YMCHHEM B3aUMOJICHCTBOBATh C COIMAJIBHBIMH HMHCTHTYTAMH B
COOTBETCTBUU C UX (QYHKIUSMU ¥ HA3HAYCHUEM.

IIaTpuoTNYeckoe BOCIIMTAHHE:

C(OPMHUPOBAHHOCTHIO POCCUNCKOM IPaXKIAHCKOHN UICHTHYHOCTH, YBAXKCHHUS K ITPOIILIOMY H
HACTOSIIEMY POCCUICKOW MAaTEeMaTHKH, IICHHOCTHBIM OTHOIIIEHHEM K JIOCTHXKEHUSIM POCCUHCKUX
MaTEeMAaTUKOB M POCCUHCKOW MaTEeMaTHYECKOM IIKOJIBI, K MCIIOJIb30BAHHIO 3TUX JIOCTH)KCHUH B
JPYruX HayKax, TEXHOJIOTHUSX, Chepax IKOHOMHUKH.

JlyXOBHO-HPaBCTBEHHOT0 BOCIIUTAHUSI:

OCO3HAHHMEM JIyXOBHBIX IIEHHOCTEM pPOCCHIICKOrO0 Hapoda; CcHOPMUPOBAHHOCTHIO
HPABCTBEHHOT'O CO3HAHUS, STHYECKOTO MOBEJCHHUS, CBSI3aHHOTO C MPAKTUYECKUM NPUMEHEHHUEM
JOCTHDKEHUH HAyKH U JESITEIBHOCTHIO YUEHOTO; OCO3HAHHUEM JIMYHOTO BKJIAJa B MOCTPOCHUE
YCTOHYHMBOTO OYIYIIETO.

IcTeTHYECKOE BOCIIUTAHHE:



JCTETUYECKUM  OTHOLIEHHWEM K  MHpY, BKIIOYas O3CTETUKY  MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, pEUICHWH, pacCyKICHH; BOCIPUUMYHBOCTHIO K
MaTeMaTUYECKUM aClleKTaM pa3IMYHbIX BUJOB UCKYCCTBA.

Pu3znyeckoe BOCIMTAHME:

C(OPMHUPOBAHHOCTBIO YMEHHUS TPUMEHSATh MaTeMaTUYeCKUe 3HAaHUS B HHTEpEcax
3I0pOBOr0 M 0€30MacHOro oOpa3a *HU3HH, OTBETCTBEHHOI'O OTHOILEHHUS K CBOEMY 3JI0POBBIO
(3n0poBO€ muUTaHME, COATAHCUPOBAHHBIA PEKUM 3aHATUN M OTAbIXA, peryispHas (usnueckas
aKTUBHOCTb); (PU3MUECKOIO COBEPIICHCTBOBAHUS, MPU 3aHATUSAX CIOPTUBHO-0310POBUTEIBHON
JEATENbHOCTBIO.

TpyaoBoe BociuTanue:

TOTOBHOCTBIO K TPYZAYy, OCO3HAaHWEM IICHHOCTH TPYIOJIIOOMS; MHTEPECOM K Pa3IMYHBIM
chepaM npodeccnoHaNTbHOM JESITeNTbHOCTH, CBSI3aHHBIM C MAaTEMaTUKON U €€ MPUI0KEHUSIMU,
YMEHHEM COBEpIIATh OCO3HAHHBIN BbIOOP Oyaylieil nmpodeccun U peaan3oBbIBaTh COOCTBEHHbBIE
KU3HEHHBIE IUIaHbl; TOTOBHOCTbIO M CIOCOOHOCTHIO K MaTeMaTH4ecKoMy oOOpa3oBaHUIO U
camM000pa30BaHUIO Ha IPOTSHKEHUU BCEH )KM3HU; TOTOBHOCTBIO K aKTUBHOMY YYacTHIO B PELIEHUHU
MPaKTUYECKUX 337a4 MaTeMaTH4YeCKON HalpaBJIE€HHOCTH.

JKOJI0THYECKOe BOCIIUTAHHE:

c(OPMUPOBAHHOCTBIO HKOJIOTUYECKOW KYNbTYpbl, MOHUMAHHEM BIUSHUSA COLHUAJIBHO-
SKOHOMHYECKUX IPOLECCOB HA COCTOSHUE NPUPOJHONM M COLUAIBHOW Cpeibl, OCO3HAaHHEM
rI100aTPHOTO  XapakTepa  JKOJOTHMYECKUX MpoOieM; OpueHTalued Ha  MpUMEHEHHe
MaTeMaTHYeCKUX 3HAHUU JUIsl pelIeHus 3aj1ad B 00JacTU OKpYXalollel cpelbl, MiIaHupOBaHUS
MTOCTYIKOB M OLIEHKHU UX BO3MOXHBIX MOCJIEICTBUH IJIs1 OKpY>KaIoLIEeH cpepl.

IlleHHOCTH HAYYHOI' O MO3HAHUS:

C(OPMHPOBAHHOCTBIO MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKU U OOLIECTBEHHOW NMPAKTHKH, IOHUMaHUEM MaTeMaTHYeCKOW HAyKH Kak chepbl
YeJI0BEUECKON JEATeNbHOCTH, HTANOB €€ Pa3BUTUSA U 3HAUUMOCTH JUISl pa3BUTHS LIMBUIM3ALNY;
OBJIQZICHUEM S3bIKOM MAaTEMATUKU ¥ MaTEMATUYECKOH KyJIbTYPOH Kak CpeACTBOM MO3HAHUS MUDA;
TOTOBHOCTBIO OCYIIECTBIISATh MMPOEKTHYIO U MCCIIEJ0BATENbCKYIO EATEIbHOCTh UHINBUAYATbHO
U B IpYIIIE.

METAIIPEIMETHBIE PE3YJIbTATbBI

MertamnpeaMeTHbIe pe3yiIbTaThl OCBOCHUS IPOrPaMMBbl yd4eOHOTO mpenaMeTa «MaremMaTrukay
XapaKTepU3YIOTCS  OBJIQJICHUEM  YHUBEPCAIBHBIMH  HO3HAGAMETbHBIMU  OCliCEUIMU,
VHUBEPCANbHLIMU — KOMMYHUKAMUBHLIMU — OCUCMBUSIMU,  YHUBEPCATbHBIMU — PecyIsmUGHbIMU
oeticmeusMu.
1) Vhusepcanvnvie noznasamensusle oeticmeus, obecneuusarom Gopmuposarnue 6a3068bix
KOZHUMUBHBIX NPOYECCO8 00yuarmuxcs (0C8oeHuUe Memooo8 NO3HAHUSL OKPYIICAoue2o mMupa,
npUMeHeHUe T02UHeCKUX, UCCAeO08AMEeNbCKUX ONepayull, yMeHull pabomams ¢ uHgopmayuet).
Ba3oBble Joruveckne aeicTBHA:
® BBISABJIATH M XapaKTEPH30BaTh CYIIECTBCHHBIC NMPH3HAKH MAaTEMAaTUYECKUX OOBEKTOB,
MOHATHH, OTHOIIEHUH MEXIY MOHATUSIMU; (HOPMYIHPOBATH OIpPENETICHUs MOHSTHIA,
yCTaHABIUBATh CYIIECTBEHHBIN MpHU3HAK Kilaccu(uKaiu, OCHOBAHUS st 0000IIeHUS
Y CPaBHEHHMsI, KPUTEPUHU TIPOBOJAUMOTO aHAIN3a;

® BOCIPHUHUMATH, (POPMYIUPOBATH U MPEOOPA3OBLIBATH CYKIEHHUS: YTBEPAUTEIbHBIC U
OTpUIaTeNbHbIE, eMHIYHBIC, YaCTHBIE U 00II1e; YCIOBHEIE;

® BBIABIATH MATEMATUUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3H U TPOTUBOPEUHS B aKTax,
TAHHBIX, HAONIONEHUSX W YTBEPKACHUSAX; Npe/iaraTh KPUTEPUU [UTSl BBISBICHUS
3aKOHOMEPHOCTEH U IIPOTUBOPEUUL;



JieTIaTh BBIBOJBI C MCIIOJIb30BAaHHEM 3aKOHOB JIOTHKH, JIETYKTUBHBIX U WHIYKTHBHBIX
YMO3aKJIIOYEHUH, YMO3aKIIOUeHUH 10 aHAJIOTUH;

MIPOBOJIUTH CAMOCTOSTENIFHO JTOKA3aTeIbCTBA MATEMATUYECKUX YTBEPKACHUH (TIpsSMbIe
U OT TPOTUBHOTO), BBICTPAUBAaTh APTYMEHTAIMIO, MPUBOAUTH TPUMEPHl U
KOHTPIIPUMEPBI; 000CHOBBIBATH COOCTBEHHBIE CY)K/ICHHS M BBIBOIBI;

BBIOMpATh CHOCOO perieHus y4eOHOW 3ajgaud (CpaBHHMBAaTh HECKOJBKO BapHUaHTOB
pereHusi, BEIOMpaTh HanOoJee MOIXOAANINN ¢ yIETOM CaMOCTOSITETIbHO BBIJCICHHBIX
KpUTEPUEB).

ba3oBble ncciaenoBareibcKue AeiicTBHA:

HCIIOJIb30BaTh  BONPOCHl ~ KaK  HCCJIENOBATEIbCKMM  HMHCTPYMEHT  I1O3HAHUS;
(dhopMynupoBaTh BONPOCH], (GPUKCUPYIOLIUE TPOTUBOPEUHE, NMPOOIEMY, yCTaHABIMBATh
HCKOMO€ U JaHHOe, (OpMHUPOBATh TUIIOTE3y, APryMEHTUPOBATH CBOIO IO3ULHIO,
MHEHUE;

MIPOBOJUTH CAMOCTOSITENIbHO CIUIAHUPOBAHHBIA SKCIIEPUMEHT, MCCIEAOBAHUE T10
YCTAaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTHYecKOro OObeKTa, SBJIEHUs, Ipolecca,
BBISIBJIEHHIO 3aBUCUMOCTEN MEX 1y 00bEKTaMH, SBJICHUSMU, IPOIIECCAMU;
CaMOCTOSTENPHO  (popMynupoBaTh 000OIIEHUST W BBIBOJABI 10  pe3yjibTaTam
MPOBEIEHHOTO HAOIOJCHUSI, UCCIIEIOBAHUS, OLIEHUBATh JOCTOBEPHOCTH MOJyYEHHBIX
pe3ynbTaTOB, BBIBOJIOB U 0000IICHUH;

MIPOrHO3UPOBATh BO3MOKHOE Pa3BUTHE MPOLIECCa, & TAKXKE BbIIBUTaTh MPEAIOI0KEHUS
0 €ro pa3BUTHU B HOBBIX YCIOBHUSX.

PadoTa ¢ undopmanmeii:

BBISIBIISITh A€QUIMTHI MHGOPMAIUH, TaHHBIX, HEOOXOIUMBIX JUIsl OTBETa HAa BOIPOC U
JUIS pEIIeHUs 3a]1auH;

BBIOMpATh HMHQPOpPMAIMI0 U3 HCTOYHUKOB PA3IUYHBIX THUIIOB, aHAJIU3UPOBATh,
CUCTEMAaTHU3UPOBATh U WHTEPIPETHPOBATH MH(OOPMAIUIO PA3TUYHBIX BUAOB U (OpM
MIpe/ICTaBJICHMUS;

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

OIICHUBATh HAAE&KHOCTh HMHGOpPMAIMM 10 CaMOCTOATEIbHO CHOPMYIHPOBAHHBIM
KPUTEPUSIM.

2) Vuueepcanvrvie KOMMYyHUKamueHbwle Oelicmeus, 0becnedusaom chopmuposannocms
COYUATILHBIX HABLIKOB 0OYUAOUJUXCAL.
Oo0menue:

BOCIIPUHUMATH U (POPMYJIMPOBATH CYXJICHUS B COOTBETCTBUH C YCIOBHUSMHU H LIEISAMH
OOILICHUS; SICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOK TOYKY 3PCHHUS B YCTHBIX H
MHCHhMEHHBIX TEKCTaX, AaBaTh MOSCHEHHS MO XOJy PELICHHS 33]a4i, KOMMEHTHPOBATh
HOJIYYCHHBIH pe3yJbTar;

B X0Ji¢ 00CYXJICHUs 3a1aBaTh BOIPOCHI 110 CYLIECTBY 0OCYX/IaeMOM TeMbl, IPOOIEMBI,
pelaeMoii 3a1aun, BhICKa3bIBaTh UJICH, HAIICTICHHbIC HA TIOUCK PELICHHS; COMIOCTABIISTh
CBOU CYX/ICHUSI C CY)KICHUSAMH JAPYTUX YYaCTHUKOB JIMAoOra, 0OHApy)KHBaTh pa3nine
U CXOJCTBO TO3WIMH; B KOPPEKTHOH (opme (opMynmupoBaTh pa3HOTIIACHs, CBOH
BO3paKEHMUS,;

NPEACTAaBIATh PE3YJIbTATHl PEUICHUS 3a/laud, SKCIIEPUMEHTa, HCCIIET0BAHUS, IPOEKTA;
CaMOCTOSITEIEHO BBIOMpPATh ()OPMAT BBICTYIUICHHS C Y4ETOM 3a/ad NPE3eHTAlud U
0COOEHHOCTEH ayJUTOPUH.

CoTpyaHnuecTBo:

IIOHUMATb U UCIIOJIL30BATHL NPCUMYIICCTBA KOMaHIHOM U I/IH,Z[I/IBI/I,Z[yaJlLHOﬁ pa60TBI npu
peUICHNN y‘{C6HLIX 3ala4; NpUHUMATh 1CJIb COBMECTHOM ACATCIIbHOCTH, IJIAHUPOBATH



OpraHu3allii0 COBMECTHOM paboThl, pacmpenesiiarh BHIbI paboT, IOrOBApHBATHC,
0o0CyKIaTh Mporiece U pe3ynbTaT paboThl; 00001aTh MHEHHS HECKOJIBKUX JIIOJICH;

® y4YacTBOBAaTh B IPYIIOBBIX opMax paboThl (00CYKAeHUs, 0OMEH MHEHHIA, «MO3TOBbIE
IITYPMBI» M UHBIC); BHIIOJIHATH CBOKO YaCTh PA0OTHI M KOOPAMHUPOBATH CBOU JCHCTBUS
C APYrMMH YiICHaMHU KOMAaH[bl; OIICHUBATh KAY€CTBO CBOETO BKJIA/a B OOIIMI MPOIYKT
10 KPUTEPHUSIM, CPOPMYITMPOBAHHBIM YYaCTHUKAMU B3aHMMOICHCTBHSL.

3) Vuusepcanvuvie pecynamusnsie oeticmaus, obecneuugaiom hopmuposanie CMoiCio8bix

VCMAHOBOK U HCUSHEHHBIX HABLIKOS TUUHOCIU.

Camoopranu3anusi:

® COCTaBJIATH IUJIaH, aJITOPUTM pEIICHUs 3a7adyl, BHIOMPATh CIOCOO PEIHICHUs C y4ETOM
UMEIOIINUXCA PECYpCOB W COOCTBEHHBIX BO3MOXKHOCTEW, apryMEHTHPOBAaTh U
KOPPEKTHPOBATh BApHAHTHI PEHICHUH ¢ y4ETOM HOBOW MH(POpPMAIIHH.

CaMOKOHTPOJIb:

e BJAJeTh HAaBHIKAMH TI03HABATENBHOW pe(IeKcHH KaK OCO3HaHHs COBEPIIAEMBIX
JCWCTBUH W MBICIHUTENBHBIX MPOLECCOB, HX pe3yJIbTaTOB; BIAAETh CIIOCOOAMHU
CaMOIIPOBEPKH, CAMOKOHTPOJISI TpoIlecca W pe3ysbTaTa pPelIeHHS MaTeMaTHYecKOn
3aauu;

® TPEIBUCTh TPYAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTH IPH PEUICHUH 3a]laud, BHOCHUTh
KOPPEKTHBHI B JIETEIFHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB, JAHHBIX, HAWICHHBIX
OIIMOOK, BBISIBIICHHBIX TPYIHOCTEIH;

® OIICHMBaTh COOTBETCTBHE pE3ylbTaTa IEIH W YCIOBHSIM, OOBSCHATh NPUYHUHBI
JOCTIDKEHUSI WJIM HENOCTWKCHUS PE3YJIbTAaTOB JNIESTEILHOCTH, HAXOIUTh OIIMOKY,
J1aBaTh OIIEHKY MPHOOPETEHHOMY OTIBITY.

INPEIMETHBIE PE3YJIBTATDBI
10 KJIACC

OnepupoBaTh MOHATUSAMU: TOUKA, MPsAMas, INIOCKOCTb.

[IpuMeHsITh aKCHOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX MPHU PELICHUH T'€OMETPUUECKUX
3azad.

OnepupoBaTh MNOHATUAMM: MAPAVIEIBHOCT, W MEPHEHAUKYISIPHOCTh MPSAMBIX U
TJTIOCKOCTEH.

Krnaccuduimposars B3auMHOE pacIioyioKeHHEe IPSIMbIX U TUIOCKOCTEH B MPOCTPAHCTBE.

OnepupoBaTb TOHATUSMHU: JBYTPaHHBIA Yroj, TpaHU JABYIpaHHOTO Yyria, pedpo
JBYTPAHHOTO yIJIa; TUHEHHBINA YroJl ABYTPAHHOTO yriia; TpaaycHas Mepa ABYIPaHHOTO yrIiia.

OnepupoBaTh MOHATUSMU: MHOTOTPAHHMK, BBIMYKJIBIA U HEBBIMYKJIBIH MHOTOTPAaHHUK,
3JIEMEHTHI MHOTOTPaHHUKA, IPABUIILHBII MHOTOT DAaHHHUK.

PacrioznaBaTh OCHOBHBIE BUbI MHOTOTPAHHHKOB (MUpaMuia; MpusMa, MPSIMOYTOJIbHBIN
napajuiesienumnesn, Kyo).

KnaccuduimpoBare MHOTOrpaHHUKH, BbIOMpas OCHOBaHMS Ui KiacCU(UKALUU
(BBIMMyKJIbIE M HEBBIMYKIbIE MHOTOTPAHHHUKH; TPaBUJIbHBIE MHOTOTPAHHUKH, TPSIMbIE H
HAKJIOHHBIE TPU3MBI, TapalIeIenuneabl ).

OnepupoBaTh MOHATHUAMH: CEKYIas MIOCKOCTh, CEYeHHE MHOTOTPAHHHUKOB.

OOBACHATH MPUHIIMITBI TOCTPOCHUS CEUEHUH, UCTIONB3Ysl METO/I CIIEIOB.

Crtpouth ceueHuss MHOTOTPAHHUKOB METOJIOM CJI€JIOB, BBHITIOMHSTH (BBIHOCHBIE) TIIOCKUE
YepTEeKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX GUTYP: BUJ CBEPXY, COOKY, CHH3Y.

Pemath 3a1aun Ha HAXOXKJCHUE TEOMETPUUECKUX BETUYHH 0 00pa3iiaM Uil aaroOpUTMaM,
MIPUMEHSST U3BECTHBIE AHAIUTUYECKHUE METOJBI TMPHU PEIICHUH CTAaHAAPTHBIX MaTEeMaTHYEeCKHX



3ala4 Ha BBIYHUCIICHHUC paCCTOSIHI/If/'I MCXKAY ABYMA TOYKAaMH, OT TOYKHU IO HpSIMOfI, OT TOYKH A0
IIJIOCKOCTH, MCIKAY CKPCIIUBAOIMUMHUCA ITPAMBIMH.

Pematn 3aa4yi Ha HaXOXICHUEC T'COMCTPUICCKUX BCIIMYHH I10 06pa3uaM HJIN aJITOpUTMaM,
MNPUMCHASA M3BCCTHBIC AHAJIMTHUYCCKUC MCTOAbI IPHU PCIICHHUHN CTAHAAPTHBIX MATCMATUUYCCKUX
3a/lad Ha BBIYMCIICHHUE YIVIOB MEXAY CKPEUIMBAIOLIUMUCA MNPAMBIMH, MEXKIy MPIMOH U
IJIOCKOCTBIO, MECIKAY IINIOCKOCTAMUA, ABYI'PAHHBIX YTIJIOB.

Berancnsate 00bEMBI U IJIONIAN TOBEPXHOCTEH MHOTOTPAHHHUKOB (IIPU3Ma, MHUpaMUa) ¢
IpUMEHEHHEM (POPMYJI; BBIYUCIIATH COOTHOLIEHHS MEX1Y IUIOLIAAsIMU IOBEPXHOCTEN, 00bEMaMU
HO[[O6HI)IX MHOI'OT'paHHUKOB.

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

N3Bnekarb, npeoOpa3oBeIBaTh U UHTEPIPETUPOBATh MHPOPMAIMIO O IPOCTPAHCTBEHHBIX
reOMEeTPUUECKUX (QUrypax, MPeJACTaBICHHYIO Ha YEPTEKaxX U PUCYHKAX.

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

[IpuMeHATH NpoCTEMIINE NPOrpaMMHBIE CPEACTBA U JIIEKTPOHHO-KOMMYHHKAIlHOHHBIE
CUCTEMBI IIPH PEIICHUN CTEPEOMETPHUSCKUX 3a/1a4.

[IpuBoauTe mNpUMEpPHl MaTEMaTHYECKUX 3aKOHOMEPHOCTEH B IPUPOJE W IKHU3HH,
pacro3HaBaTh MPOSIBIICHHE 3aKOHOB T€OMETPHH B HCKYCCTBE.

[IpuMeHATh MONy4YEeHHBIE 3HAHWS HA NPAKTUKE: aHAJU3MPOBATH PEAIBHBIE CUTyallud M
IIPHUMCHSATH HN3YUYCHHBIC IIOHATUA B mponecce IIOHUCKa pemicHuA MaTEMaTN4YCCKU
chopMyITUPOBAaHHON MPOOJIEMBI, MOJIETUPOBATh PEATHHBIC CUTYAIlMM Ha SI3bIKE TEOMETPHH,
UCCIIEIOBaTh TIOCTPOCHHBIE MOJICIH C WCIOJIh30BAaHUEM T€OMETPUUYECKHX TOHSATHH U TEOPEM,
ammapara anreOpbl; penarh NpakTHIeCKUE 3aJa9H, CBSI3aHHBIC C HAXOXKICHUEM TeOMETPUICCKIX
BEJIMYUH.

11 KJIACC

OnepupoBaTh NOHATHAMHU: IUIHMHIPUYECKAs IOBEPXHOCTh, 00pa3yroIne HUIHHIPUIECKON
MIOBEPXHOCTHU; LMIMHJP; KOHUYECKas IMOBEPXHOCTb, OOpa3yrollne KOHUYECKON IMOBEPXHOCTH,
KOHYC; c(heprueckasi IOBEPXHOCTb.

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

OOBACHATH CIIOCOOBI MOJIyYEHHUS TEJl BPALLICHMSI.

KnaccugunuposaTb B3auMHOE pacoyiokeHUe chepsl U MIIOCKOCTH.

OnepupoBaTh MOHATUAMU: IIAPOBOI CETMEHT, OCHOBAHUE CETMEHTAa, BHICOTA CEIMEHTAa,
IapOBOM CJIOH, OCHOBAHHUE LIIAPOBOI'0 CJIOS, BBICOTA IIAPOBOTO CJI0s; IIAPOBOM CEKTOP.

Bbruucnare 00bEMBI U IUIOIIAAM MOBEPXHOCTEH TN BpallleHUs, F€OMETPUUECKUX Tell C
IpUMEHEHHEM (GOpMYIL.

OnepupoBaTh MOHATUSAMHU: MHOTOTPAHHUK, BIUCAHHBIA B cdepy U ONMMCAHHBIA OKOJIO
cdepsl; chepa, BIUCAHHAS B MHOTOTPAHHHUK WJIU TEJIO BpPaIlCHUS.

BbIuucnare COOTHOIIEHUS MEX/1y TUIOIIAIIMU ITOBEpXHOCTEN M 00bEMaMU IOJOOHBIX Tell.

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

BbINOAHATE (BBIHOCHBIE) MJIOCKUE YEPTEXKHU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (QUTYP: BUJ
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUECHUs TeJ BPALECHUS.

W3BnekaTb, MHTEPNPETUPOBATh U MPeoOpa30BbIBaTh UH(GOPMALMIO O MPOCTPAHCTBEHHBIX
reoMEeTpUYEcKUX (PUrypax, MpeJCTaBICHHYIO Ha YepTexkaX U pUCYHKaX.

OnepupoBaTh NOHATHEM BEKTOP B IIPOCTPAHCTBE.

BbInosHATE AEUCTBUA CIOXKEHHSI BEKTOPOB, BBIYMTAHUS BEKTOPOB U YMHOKEHHSI BEKTOpa
Ha YUCII0, OOBIICHATH, KAKUMH CBOMCTBaMHU OHHU 00Ja/1at0T.

[IpuMeHsTH paBUIIO Mapasiesenunesa.



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

Haxonuts cymMMy BEKTOPOB U IPOU3BEACHHUE BEKTOpPA HA YUCIIO, YTOJ MEXKIY BEKTOPAMH,
CKaJIIPHOE TIPOM3BEICHHUE, PACKIIAIbIBATh BEKTOP I10 JIBYM HEKOJIMHEAPHBIM BEKTOPaM.

3amaBaTh MJIOCKOCTh YPABHEHUEM B JIEKAPTOBOW CHCTEME KOOPIUHAT.

[IpumensaTs reomerpuueckue (axkTbl Ui pELIEHUS CTEPEOMETPUYECKHUX 3ajad,
MIPE/IOJIaralIinX HECKOJIBKO IIaroB pEIICHUs, €CM YCIIOBUS MPUMEHCHHS 3aJaHbl B SIBHOM
dopme.

Pemratn HpOCTCI\/JIIHI/Ie reoOMETpUICCKUC 3aaa4u Ha NPUMCHCHHUC BECKTOPHO-KOOPAUHATHOTO
METo/1a.

Pemratn 3a1a4u Ha [JO0Ka3aTeJIbCTBO MATEMATHYCCKUX OTHOILICHUN WU HaXO0XJICHHUC
rCOMETPHUICCKUX BEIIUYHH I10 06pa3uaM WM aJilrOpuTMaM, NpUMCEHAA U3BCCTHBIC METO/JbI ITPU
PEIICHNU CTAHJAPTHBIX MAaTEMAaTUYCCKUX 3ajJ1a4.

[IpuMeHATH NpoCTEMIINE NPOrPaMMHBIE CPEACTBA U JIIEKTPOHHO-KOMMYHHKAIIHOHHBIE
CHCTEMBI [TPU PEIICHUU CTEPEOMETPHUECKUX 3a7ay.

[IpuBoauTe mNpUMEpPHl MaTEMaTHYECKUX 3aKOHOMEPHOCTEHM B IPUPOJE U IKHU3HH,
pacro3HaBaTh MMPOSBJICHNUE 3aKOHOB T€OMETPHUHU B HCKYCCTBE.

HpI/IMeHSITI) IMMOJIYYCHHBIC 3HAHHA Ha IMPAKTHUKE: aHAJIU3UPOBATH PCAJIBHBIC CUTyallUd H
IIPHUMCHSATH HN3YUYCHHBIC IIOHATUA B mponecce IIOHUCKa pemicHuA MaTeMaTN4YCCKN
chopMyIUPOBAaHHON MPOOJIEMBI, MOJIETUPOBATh PEATHHBIC CUTYAIlMM Ha SI3bIKE TEOMETPHH,
HCCIIEIOBATh TOCTPOCHHBIE MOJEIH C HCIOJIh30BAHUEM T€OMETPUUYCCKHX TOHSATHH U TEOPEM,
arrmapara aﬂre6p51; pe€maTh NPAKTUYCCKUEC 3a1a4U, CBA3aHHBIC C HAXOXICHUCM I'COMETPUICCKUX
BEJINYHH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KVIACC

Ne i/

HaumeHoBaHue pas3aenoB 7 TeM
MPOrpamMmmbl

KoaunuyecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTHYeckue
padoThbI

DJIeKTPOHHbIE
(uu¢posrIe)
o0pa3oBaTe/ibHbIE

pecypchbl

BBeneHne B crepeoMeTpHIo

10

B WN -

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

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

[Ipsimple ¥ TUIOCKOCTH B TPOCTPAHCTBE.
[TapamiensHOCTE NPAMBIX U IIJIOCKOCTEN

12

WO R

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

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

[TepieHAMKYASIPHOCTD MPSAMBIX U TIJIOCKOCTEN

12

WO R

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

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

Vrasl MCKAY IMPAMBIMHA U INIOCKOCTAMHA

10
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. https://sdamgia.ru/
. https://uchi.ru

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

MHororpaHHuku

11
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. https://sdamgia.ru/
. https://uchi.ru

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

OO0BEMBI MHOTOI'PaHHUKOB

N P

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



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

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

[loBTOpEHUE: ceueHusi, 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



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

11 KJIACC

HaunmeHoBaHMe pa3aejioB U  TeM
NPOrpamMmbl

Ne i/t

KoaudecTBO 4acoB

Bcero

KonTtpoJbHbie
padoThbI

IIpakTHYeckue
padoThbI

DJIEeKTPOHHbIE
(uu¢posrIe)
o0pa3oBaTe/ibHbIE

pecypchbl

1 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 BexTopsl 1 KOOpAMHATHI B MPOCTPAHCTBE

10

WO R

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

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

[ToBTOpEHME, 0600IICHIE, CHCTEMATHU3AIIHS
3HAHUN

. https://sdamgia.ru/

https://uchi.ru

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

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34



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

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo 4acos DJIeKTPOHHbIE
ara uudposbie
Nen/m| Tema ypoka A
yp Bcero KO;TP oabHble | Ilp ;KTquCKHe u3ydyeHusi | oOpa3oBaTejibHbIE
padoTbI padoThbI pecypebi
1. https://sdamgia.ru/
OCHOBHBIE TTOHSITUS CTEPEOMETPUH: TOUKA, 2. https://uchi.ru/
npsMas, MJIOCKOCTb, MIPOCTPAHCTBO. 3.
1 [IpaBuna wu300pakeHUsT Ha pPHUCYHKaX: 1 https://skysmart.ru/
n300pakeHUs TUIOCKOCTEH, TapaylIeTbHBIX 4,
MPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka https://resh.edu.ru/
1. https://sdamgia.ru/
2. https://uchi.ru/
3.
TlousTusa: mnepecekaromuyecss ITIOCKOCTH
2 p B ’ 1 https://skysmart.ru/
MEePECEKAOIINECS MPSIMas U TUNIOCKOCTh 4
https://resh.edu.ru/
1. https://sdamgia.ru/
2. https://uchi.ru/
3.
TlousTus: mnepecekaromuyecs: IITIOCKOCTU
3 P 1 i 1 https://skysmart.ru/
MepeceKaroNIrecs npsiMas 1 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 MIPOEKIIMOHHBIX YepTexax 4
https://resh.edu.ru/



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

HauanbHble cBefieHns 0 Ky0Oe 1 miupamue,
ux pa3Béprku U Moxenn. CedeHus
MHOT'OTPaHHUKOB

1. https://sdamgia.ru/

2. https://uchi.ru/
3

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

HauanpHubie cBeienust 0 Kyoe U mupamue,
ux pa3Beptkn u  Mojenu. CeueHus
MHOTOTPAHHUKOB

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

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

TTousarue 00 aKCHOMAaTHYECKOM
MMOCTPOCHUH  CTEPEOMETPHUHU:  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 AKCMOMAaTHYCCKOM
IIOCTPOCHHUH  CTCPCOMCTPUU! AKCHOMBI
CTCPCOMECTPHH U CICACTBUA U3 HUX

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

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

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

1. https://sdamgia.ru/

2. https://uchi.ru/
3

https://skysmart.ru/



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

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

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

Ilonsarue 00 AKCHOMAaTHUYECKOM 3.
10 IIOCTPOCHUH  CTEPEOMETPUM:  AKCHOMBI https://skysmart.ru/
CTEPECOMETPHUU U CIECACTBUS U3 HUX 4,
https://resh.edu.ru/
1. https://sdamgia.ru/
2. https://uchi.ru/
B3anMmHOe pacnosiokeHue MNpsSAMBIX B 3
HPOCTPAHCTBE: epeceKaronecs :
11 pocTp P m ’ https://skysmart.ru/
napajjienbHble U CKpEIHUBAIOIIHECS 4
TIpAMBIC https://resh.edu.ru/
1. https://sdamgia.ru/
o 2. https://uchi.ru/
[TapannenbHOCTh NIPSAMBIX U MIIOCKOCTEH B 3
OPOCTPAHCTBE: IMapalIeIbHEIE IIPSIMBIEC B )
12 pocIp P p .. https://skysmart.ru/
MPOCTPAHCTBE;  MApPAUICIBHOCTh  TPEX 4
pAMBIX https://resh.edu.ru/
1. https://sdamgia.ru/
2. https://uchi.ru/
[TapannenbHOCTh NPSAMBIX U IJIOCKOCTEH B 3.
13 npoctpanctee: [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/



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

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

15

YroJ1 MeX Iy IPSAMBIMU B IIPOCTPAHCTBE

1. https://sdamgia.ru/

2. https://uchi.ru/
3

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

16

YroJs1 MeX Iy IPSMBIMHU 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 napaJijiCJIbHBIX IUIOCKOCTEMN

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

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



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

19

[Ipocreiinme npocTpaHCTBEHHBIE (UTYpPbI
Ha MIJIOCKOCTH: TeTpa’ip, 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.
[TapanneasHOCTh NPSIMBIX U TIOCKOCTEH"

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

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

23

[IepnieH IUKYIAPHOCTD IpsAMOI 51
IIJIOCKOCTH: IIEPIIEHIUKYIISPHBIE NIPSAMBIE B
IIPOCTPAHCTBE

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

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



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

24

[Ipsimble [apajiebHbIe U
NEPIEHIUKYIISIPHBIE K INIOCKOCTH

1. https://sdamgia.ru/

2. https://uchi.ru/
3

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

25

[Ipsimble rapajieibHbIe U
MEPIEHIUKYISIPHBIE K IUNTIOCKOCTH

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

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

26

[Ipu3Hak nepneHaAuKyISIPHOCTH MPSIMOU U
MJI0CKOCTH

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

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

27

[Ipu3Hak neprneHANKYISIPHOCTH MPSIMON U
MJI0CKOCTH

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/



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

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

Teopema 0 npsAMON NEPIEHAUKYIAPHOU

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 HaKJOHHBIE: 3.
31 paccTosHUE OT TOYKM JO IUIOCKOCTH, https://skysmart.ru/
paccTosiHue OT MPSMOM JI0 TIOCKOCTH 4,
https://resh.edu.ru/
1. https://sdamgia.ru/
2. https://uchi.ru/
[Tepnienaukyssp u HaKJOHHBIE: 3.
32 paccTossHUE OT TOYKM JO MJIOCKOCTH, https://skysmart.ru/
paccTosiHue OT MPSIMOM JI0 TIOCKOCTH 4,
https://resh.edu.ru/
IleprienauKynsa u HaKJIOHHBIE: .
P JMKYIAD 1. https://sdamgia.ru/
33 paccTositHue OT TOYKH 1O IUIOCKOCTH,

PacCTOSAHUC OT HpHMOﬁ J0 IIOCKOCTHU

2. https://uchi.ru/



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

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

34

[lepnennukynsp " HAaKJIOHHBIE:
paccTosiHEe OT TOYKH JO 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: Yrosl MEXIY
MPAMOM 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

JIByrpaHHbIi  yroia, JIMHEWHBIA  yroi
JBYTPAHHOTIO yIJia

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

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



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

38

[lepneHUMKyYIAPHOCTD IIJIOCKOCTEM:

NPU3HAK  HEPIECHAUKYIIPHOCTHU
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

[TepieHANKYISAPHOCTH 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 nmepneHAUKyIApax

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

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



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

1. https://sdamgia.ru/

2. https://uchi.ru/
3

https://skysmart.ru/

43 Teopema o TpEx mepreHANKYIApax
4,
https://resh.edu.ru/
1. https://sdamgia.ru/
2. https://uchi.ru/
KonTtponsHas  pabora mo  TeMam 3
"TleprieH IMKYIIAPHOCTE OPSIMBIX u )
44 prEHA vuy up P https://skysmart.ru/
mmockocTeit" u "YTibl MEXTy MPSIMBIMH U 4
" *
TIIOCKOCTIMA https://resh.edu.ru/
1. https://sdamgia.ru/
2. https://uchi.ru/
[lonsiTME  MHOTOrpaHHUKA, OCHOBHBIC 3
3JIEMEHTEI MHOTOTPAaHHUKA, BBLINIVKIILIE U )
45 P i YK - https://skysmart.ru/
HEBBINYKJIbIE MHOTOTPAHHUKH; Pa3BEPTKA 4
MHOTOrpaHHHKa https://resh.edu.ru/
1. https://sdamgia.ru/
2. https://uchi.ru/
[Ipusma: n-yrojibHasi mpu3Ma; TPaHU WU 3
OCHOBAHUA MPU3MBI; IpAMas U HaKJIOHHAsI )
46 P » 1P https://skysmart.ru/
MPU3MBI; OOKOBAas M IMOJIHAS TIOBEPXHOCTh 4
TIpU3MBI https://resh.edu.ru/
1. https://sdamgia.ru/
47 [Tapamnenenurnen, MIPSAAMOYTOJIbHBIN 2. https://uchi.ru/

mapaJiieJICuIica u €ro CBOMCTBA

3.
https://skysmart.ru/



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

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

[Inpamupa: N-yrosibHas nupamuaa, rpaHu
U OCHOBAaHHME MUpaMHbl; OOKOBas U

1. https://sdamgia.ru/

2. https://uchi.ru/
3

https://skysmart.ru/

48 MTOJIHAs MMOBEPXHOCTH MUPaMUJIBI, a
MpaBWIbHAS U YCEUEHHAS TUPAMUIA https://resh.edu.ru/
1. https://sdamgia.ru/
[IpaBusibHBIE MHOTOTPAHHHUKHU: TIOHSTHE 2. https://uchi.ru/
MIPaBUIILHOTO MHOTOT'PaHHHUKA; 3.
49 NpaBWiIbHAsT MpU3Ma ©  MpaBUJIbHAA 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/
Boruucnenue ) 3JIEMEHTOB 1. hitps://sdamgia.ru/
52 MHOTOIPaHHUKOB:  p&Opa, AMaroHaiu,

YTJIBI

2. https://uchi.ru/



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

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

[Inomans OOKOBOM  MOBEPXHOCTH U
IIOJJHOW TOBEPXHOCTH MPSIMOM IPU3MBI,

1. https://sdamgia.ru/

2. https://uchi.ru/
3

https://skysmart.ru/

53 . o
TIJIOIAIb 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 (6)% a )
o4 [TOBEPXHOCTH — TIPABIUIBHOM — [THPaMHILT, 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/
KourponbHas abora o TEME 3
95 " P up https://skysmart.ru/
MHororpaHHUKu 4
https://resh.edu.ru/
1. https://sdamgia.ru/
2. https://uchi.ru/
3.

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

57 O0BEM UpaMuIbI 1. https://sdamgia.ru/
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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 TUpamMuIbI

1. https://sdamgia.ru/

2. https://uchi.ru/
3

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

60

O06BEM TUpaMuIbI

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/
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62

O0BEM MpU3MBI

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

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

63

O06BEM ITpU3MBI

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

[ToBTOpEHME, 00o001IeHNE
cucrematusanus 3HaHuil. [locTtpoeHue
CEYCHHI B MHOTOT'PAHHHUKE

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

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

66

[ToBTOpEHME, 00001IEHNE
cHCTEMaTH3alMs 3HaHWH. BrluncieHue
pPacCTOSIHUN: MEXIy JIBYMS TOYKaMH, OT
TOYKH JI0 MIPSMOM, OT TOYKH JI0 TUIOCKOCTH,
MEXIY CKPEUIUBAIOLIIUMUCS TPIMBIMU

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

3.
https://skysmart.ru/
4.
https://resh.edu.ru/
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1. https://sdamgia.ru/
2. https://uchi.ru/
3.

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

[ToBTOpEHME, 00o0meHne L https://sdamgla.ru/
. 2. https://uchi.ru/

cucTeMarusanus 3HaHUW. Bbluncienue 3

68 YUIOB: — MONILY  CKPCLIMBAIONMMACH |y https://skysmart.ru/
MPSIMBIMU, MEXAY IPSIMON U MIIOCKOCTHIO, 4
JIBYTPAHHBIX  YLJIOB,  yINIOB  MEXIY https://resh.edu.ru/
IJIOCKOCTSIMU

OBIIEE KOJIMYECTBO YACOB 10 68

I[TPOTPAMME
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11 KJIACC

KojaunuecTBO 4acoB DJIeKTPOHHBbIE
ara uudposbie
Ne n/m Tema ypoka A
yp Beero KO;!TpOJIbeIe HpﬁaKanecxne WiyueHusi | 0GDAzOBATENBHbIC
padoTbI padoThbI pecypesI
1. https://sdamgia.ru/
2. https://uchi.ru/
3.
Cdepa u map: 1eHTp, paguyc, JUaMeETP;
1 bep D HCHTD, payc, 1 P 1 https://skysmart.ru/
TIJTOIA/Th TIOBEPXHOCTH C(HEpHI 4
https://resh.edu.ru/
1. https://sdamgia.ru/
2. https://uchi.ru/
B3anmuoe pacmonoxxenue cdepsl U 3.
2 IUIOCKOCTH; KacaTejabHas INIOCKOCTh K 1 https://skysmart.ru/
chepe; uiomaas chepsl 4.
https://resh.edu.ru/
1. https://sdamgia.ru/
2. https://uchi.ru/
3.
M300paxenue cheprl 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/
Huwimaapudeckas MOBEPXHOCTb, g https://uchi.ru
a u WIIMHAPUYECKOUN )
4 obpasyroue 1 Apuriec Ov 1 https://skysmart.ru/
MOBEPXHOCTH, OCh LWJIMHJIPUYECKOMN 4
TOBEPXHOCTH https://resh.edu.ru/
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Hunmuuap: ocHoBaHusT ©  OOKOBas
MMOBEPXHOCTh, oOOpa3yromas W  OCh;
TIOMIA/Tb OOKOBOI u TIOJTHOM
TIOBEPXHOCTH

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

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

N300pakenne NWIMHIpPA HA MIIOCKOCTH.
Paseéprka LUAJIUHAPA. Ceuenust
IUIUHIpA (TUIOCKOCTBIO, MapajuieTbHOMN
WM MIEpHEHAUKYISPHOM OCH IIMIINHAPA)

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

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

Konudeckas HoBepXHOCTh, 00pa3yromnue
KOHUYECKOW  TOBEPXHOCTH, OCh U
BEpIIMHA KOHMYECKOW MOBEPXHOCTH

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

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

Konyc: OCHOBAaHHWE MW  BEpIIWHA,
o0pa3zyromas 1 0Ch; IJIOMaIb OOKOBOH U
TTOJTHOM 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/
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N3o0pakeHne KOHyca Ha IIIOCKOCTH.
PazBéptka konyca. CeyeHus KOHyca

1. https://sdamgia.ru/

2. https://uchi.ru/
3

https://skysmart.ru/

10 (TTOCKOCTBIO, napajieIbHON
OCHOBAHHUIO, u MJOCKOCTBIO, 4.
MIPOXOIALIEH uepe3 BEPILINHY) https://resh.edu.ru/
1. https://sdamgia.ru/
2. https://uchi.ru/
KomOuunamus TE BparicHus u 3.
11 p https://skysmart.ru/
MHOTOTPaHHUKOB 4
https://resh.edu.ru/
1. https://sdamgia.ru/
2. https://uchi.ru/
MHoOrorpaHHuK, OINHCAHHBIA  OKOJIO 3.
12 cdepsl; cdepa, BIHMCaHHAs B https://skysmart.ru/
MHOTOT'PaHHUK WM B TEJIO BpallCHUS 4,
https://resh.edu.ru/
1. https://sdamgia.ru/
2. https://uchi.ru/
v 3.
ITowatne 00 o00BEME. CHOBHBIE
13 . N 0 https://skysmart.ru/
CBOIicTBa 00BEMOB TEII 4
https://resh.edu.ru/
1. https://sdamgia.ru/
.. 2. https://uchi.ru/
14 O0BEM MIMHIpa, KOHyca 2/ fUChI. T

3.
https://skysmart.ru/
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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.
CoOOTHONICHHST ~ MEXJy  IUTOIIAIIMU
MMOBEPXHOCTEH, OOBEMaMH TIOJIOOHBIX
TeN

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

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

17

Kontponpaas pabota 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 IMIJIIOCKOCTHU 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/
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3.
https://skysmart.ru/
4,
https://resh.edu.ru/

1. https://sdamgia.ru/

2. https://uchi.ru/
3

https://skysmart.ru/

20 YMHOXeHHE BEKTOpa 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/
napajuiejienumneaa 4,
https://resh.edu.ru/
1. https://sdamgia.ru/
2. https://uchi.ru/
Pewrenne 3az1ay, CBSI3aHHBIX c 3.
22 MPUMEHEHHEM TpaBWJI JACUCTBUU C https://skysmart.ru/
BEKTOpaMu 4.
https://resh.edu.ru/
1. https://sdamgia.ru/
2. https://uchi.ru/
[IpsiMoyronpHas cucreMa KOOPAMHAT B 3.
23 npoctpadcTBe. KoopauHaTel BEKTOpA. https://skysmart.ru/

HpOCTGﬁHIHG 3ala4u B KOOpAWHATaAX

4,
https://resh.edu.ru/
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24

Yron wmexnay Bekropamu. CkanspHoe
MIPOU3BEICHUE BEKTOPOB

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

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

25

Beluncnenue yrioB Mexay HpSIMBIMHA 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

[ToBTOpEHME, 00o0011IeHne u
cucrematu3anus 3HaHWi. OCHOBHBIC
¢urypel, (akTel, TEOpEeMbl  Kypca
TUTaHUMETPUHU

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

3.
https://skysmart.ru/
4.
https://resh.edu.ru/
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[ToBTOpEHwME, 0000meHne u
cCUucreMatTu3sanus 3HAHUH. OcHOBHEIE

1. https://sdamgia.ru/

2. https://uchi.ru/
3

https://skysmart.ru/

29
¢uryper, (GakTel, TEOpEeMBI  Kypca 4
TaHIMETpIH https://resh.edu.ru/
1. https://sdamgia.ru/
2. https://uchi.ru/
[ToBTOpEHwUe, 00001m1eHNe u 3.
30 CUCTEMATH3ALUS 3HAHUWN. 3amauu https://skysmart.ru/
TUTAHUMETPUH ¥ METOJIBI X PEIICHUS 4,
https://resh.edu.ru/
1. https://sdamgia.ru/
2. https://uchi.ru/
[ToBTOpEHwUE, 00001Ienne Hu 3.
31 CHCTEMAaTH3aIHs 3HAHUH. 3agaun https://skysmart.ru/
MJIAHUMETPUHU U METOJIBI X PEIICHHS 4,
https://resh.edu.ru/
1. https://sdamgia.ru/
. ps:// i.ru/
[ToBTOpEHME, 0000111eHE u ; https://uchi.ru
CUCTEMATH3allA 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/ fUChI. T

3.
https://skysmart.ru/
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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/

OBIIEE KOJIMYECTBO YACOB 10 34 3 0
[TPOI'PAMME
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YYEBHO-METOJNYECKOE OBECHEYUEHUE OFEPA30BATEJIBLHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V151 YYEHUKA

* Marematuka: anredpa u Hayajga MaTeMaTH4ecKoro aHanusa, reomerpus. ['eomerpus, 10-11
knaccel/ Aranacss JI.C., Byry3zos B.®., Kagomues C.b. u npyrue, AkunoHepHoe 00IIecTBO
«M3narensctBO «lIpocBemenue»

METOAUYECKHUE MATEPHUAJIBI UISA YUUTEJIA

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbl U PECYPCbl CETH
HUHTEPHET

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

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



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

