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MNOACHUTEJIBHASA 3AIIMCKA

Pabouas mporpaMma 1o reoMeTpuH COCTaBJIeHAa HAa OCHOBE IOJIOKEHUH M TpeOOBaHUN K
pe3yibTaTaM OCBOCHHMS Ha 0a30BOM ypPOBHE OCHOBHOH 00pa3oBaTeNbHONW IPOTPaMMBL,
npezacTaBieHHBIX B DenepaabHOM TOCYIAapCTBEHHOM 00pa3oBaTeNbHOM CTaHAAPTE OCHOBHOTO
obuiero obpaszoBanust (PI'OC O0O), a takxke ¢ yuétom [IpumepHOl mporpaMmbl BOCHIUTaHUS
u Konnenmuu  npenojgaBanus ydeOHoro mpenmera «MaTtematuka» B 00pa30BaTEbHBIX
opraum3auusx Poccuiickoit ®Penepannu, pealu3ylOIMX OCHOBHBIE 00IIE00pa3oBaTeIbHbIC

IPOrPaMMBI.

OBLIASA XAPAKTEPUCTUKA YYEBHOT'O KYPCA "I'EOMETPUA"

Pabouas mporpamma 1mo reoMeTpun i1 o0ydaronmxces 9 KiaccoB pa3paboTaHa Ha OCHOBE
®DenepallbHOTO TOCYIAPCTBEHHOI'0 00pa30BaTEILHOTO CTaHIapTa OCHOBHOT'O 00111ero 00pa3oBaHus
C Y4éTOM U COBPEMEHHBIX MHPOBBIX TpPEOOBAHWH, TPEABIBISIEMBIX K MaTeMaTHUYECKOMY
00pa30BaHUIO, M TPAAULIUN POCCHHUCKOTO OOpa30BaHMs, KOTOpbIE OOECHEUMBAIOT OBJIAJICHUE
KIIFOYEBBIMU KOMIIETCHIIUSAMHU, COCTABIAIOIIMMU OCHOBY [UIsl HENPEpPBIBHOTO OOpa30BaHUS U
CaMOpPa3BUTHSA, a TaKXKe LEIOCTHOCTh OOIIEKYJIbTYPHOTO, JIMYHOCTHOIO U I03HABATEIbHOIO
pasButus oOyuarouxcs. B paboueil mporpamMMe yuTeHsl HJieU U ToJ10keHus: KoHuenuuu pa3BuTus
MaTemaTtuueckoro oopasosanus B Poccuiickoit ®enepanuu. B snoxy nudposoil Tpanchopmanun
BCceX cdep YeIOBEYECKOW JESTEIhbHOCTH HEBO3MOXHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM
4yeJoBeKoM 0e3 0a30BOM MaTeMaTHUeCKOM MOJIrOTOBKHM. Y3K€ B IIKOJE MaTeMaTUKa CIYKUT
OMOPHBIM MPEIMETOM JUIsl M3Y4YeHUS CMEXHBIX JAUCHUIUIMH, a I[OCie UIKOJbl pealbHON
HEO0OXOIMMOCTBhIO CTAHOBUTCSI HEMPEPHIBHOE 00pa3oBaHHE, UYTO TpeOyeT MOJHOIEHHON 0a30BOM
00111€00pa30BaTEIbHON MOJTOTOBKH, B TOM YHCIIE U MATEMAaTHYECKON. DTO 00YCIOBIEHO TEM, YTO
B HAIlM JHU pacTéT 4YHMCIO Mpodeccuid, CBA3aHHBIX C HEMOCPEICTBEHHBIM MPUMEHEHHEM
MaTeMaTHKU: U B chepe PKOHOMHKH, U B Ou3HEcCe, U B TEXHOJIOIMYECKHX OOJIACTAX, U JIaXkKe B
ryMaHHUTapHBIX cdepax. Takum 00pa3oM, Kpyr IIKOJIBHUKOB, JUISI KOTOPBIX MaTeMaTHKa MOXKET
CTaTh 3HAYMMBIM TIPEIMETOM, pacmupsiercs. [[pakTndeckas MoJae3HOCTh MaTEMAaTHKN 00YCIIOBIICHA
TeM, 4YTo €€ TpPeIMETOM SBIAIOTCS  (QyHAaMEHTaIbHbIE CTPYKTYphl —HAIIEro  MHpa:
IPOCTPAaHCTBEHHbIE (OPMBI M KOJUYECTBEHHbIE OTHOIICHUS OT MPOCTEHIINX, YCBAaUBAEMBIX B
HETIOCPEJICTBEHHOM OIIBITE, IO AOCTATOYHO CIIOKHBIX, HEOOXOJIMMBIX /IS Pa3BUTHS HAYYHBIX U

MPUKITAAHBIX Hﬂeﬁ. bes KOHKPCTHBIX MAaTEMAaTUUCCKHUX 3HAHUH 3aTPYAHCHO TIOHUMAHUEC IPUHIUIIOB
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YCTPOMCTBA U  HCIOJNB30BaHHUS COBPEMEHHOM TEXHHMKH, BOCHpPUATHE U HHTEpIpeTanus
Pa3HOOOpA3HOM COIMAIBHOW, SKOHOMHUYECKOHW,MONUTHYECKOH uHOopMaruu, manodddexkTuBHA
IIOBCE/IHEBHAsl IPAKTUYECKAs IESATENbHOCTb. KaKIOMy uelnoBEeKy B CBOEHM KU3HU MPUXOIUTCS
BBINOJIHATh PAcy€Thl W COCTABIATH AJITOPUTMBI, HAXOIUTh W MPHUMEHATH (HOPMYJbI, BIAIETh
MPAKTUYECKUMH MPUEMAMHU T€OMETPUUYECKUX H3MEPEHUN U MOCTPOEHHH, 4ynuTaTh MHGOpPMAIUIO,
MPEJICTAaBICHHYIO B BUJIE TAOJIULI, [TUarpaMM U rpa@uKoB, KHUTh B YCIOBUSX HEONPEACIEHHOCTH U
NOHUMATh BEPOSTHOCTHBIN XapaKTep CIy4ailHBIX COOBITHIA.

OIHOBPEMEHHO C pacHIMpeHHEM cep MPUMEHEHUSI MATEMAaTUKHU B COBPEMEHHOM OOIIIEeCTBE
Bcé Oojee BaXXHBIM CTAHOBUTCS MAaTEMAaTUYECKUN CTUJIb MBILIUICHUS, MPOSBISIOIIUNCT B
ornpeAeNéHHBIX YMCTBEHHBIX HaBbIKaX. B mpoliecce u3ydueHus MaTeMaTHKU B apceHall IpUEéMOB U
METOJIOB MBILUIEHHUSI YE€JIOBEKa E€CTECTBEHHBIM O0pa3oM BKJIOYAIOTCS WHIAYKLUMS M ACTyKIuS,
o0oOmieHne W KOHKpETH3alus, AaHajdu3 W CHUHTE3, KiIacCUPUKAIMsI ¢ CHCTEMaTH3alus,
abctparupoBanre u aHanorusa. OOBEKTHI MaTEeMAaTUYECKUX YMO3aKIIOUEHUM, MpaBHIa HUX
KOHCTPYHPOBAHUSI PACKPBIBAIOT MEXAHU3M JIOTUYECKUX MOCTPOCHUH, CIIOCOOCTBYIOT BBIPAOOTKE
ymeHusi (opMynupoBaTh, OOOCHOBBIBATh M JOKa3bIBaTh CYKICHHs, TEM CaMbIM pa3BUBAIOT
JOTMYECKOe MBIIUIeHHE. Benymias poib NpPUHAIICKAT MareMaThke W B (HOPMUPOBAHHU
AITOPUTMUYECKOW KOMITIOHEHTHI MBIIUICHUS W BOCIHMTAHUW YMEHUU JNEHCTBOBATH MO 3aJaHHBIM
aIropuTMaM, COBEpIICHCTBOBAThH U3BECTHBIE U KOHCTPYHPOBATh HOBBIE. B mpoiiecce pemienus 3a1a4y
— OCHOBOM y4eOHOH JeATeNbHOCTH Ha YPOKaxX MaTeMaTUKH — Pa3BUBAIOTCS TaK)Ke TBOpUYECKas U
MPUKIIAIHAS] CTOPOHBI MBIIIIJICHUS.

OOyuenne MareMaTHKe Ja€T BO3MOXHOCTb pa3BUBaTh Yy OOYy4YarOUIUXCS TOYHYIO,
palMOHATBHYI0 M MH(GOPMATUBHYIO pedb, YMEHHE OTOMpaTh Hambosiee MOAXOJIINE S3BIKOBBIE,
CHUMBOJIMUYECKHE, TpaduuecKue CpeAcTBa s BBIPAKEHMS CYXKIACHUH M HarJsAHOTO HX
IIpEJICTaBICHMUS.

Heo0xonnMbIM KOMIOHEHTOM OOLIEH KyJIbTYpbl B COBPEMEHHOM TOJIKOBAaHUU SIBJIAETCS
o0111ee 3HAKOMCTBO C METOJaMM IO3HaHMS JEHCTBUTENBHOCTH, NMPEJICTaBIEHUE O MpeAMETe U
METO/aX MaTeMaTHUKH, UX OTIMYHUI OT METOJIOB APYTUX €CTECTBEHHBIX U TYMaHUTAPHBIX HAyK, 00
OCOOEHHOCTSIX MPUMEHEHUs MaTEeMaTHKHU Ul PElIeHHs] HaAyYHbIX M MPUKIAIHBIX 3a1ad. Takum
o0pa3om, MaTeMaTuyeckoe 00pa3oBaHNe BHOCUT CBOM BKJaa B (OpMUpOBaHHE OOIIEH KYIbTYphl
4eJI0BEKA.

M3yueHne MaTeMaTHKH TakXe CIOCOOCTBYET JSCTETUYECKOMY BOCIUTAHHIO YEIOBEKa,
MOHMMAHHUIO KPAaCOThI U U3SIIECTBA MATEMAaTHUYECKUX PACCYKIEHUHN, BOCIPUATHIO T€OMETPHUUECKHUX

¢dbopM, YCBOEHUIO UAEH CUMMETPUH.



HEJIA U3YUYEHUSA YYEBHOI'O KYPCA

«MaremaTHKy yXe 3aTeM YYUThb HaJ0, YTO OHA YM B ITOPSAOK IPUBOAUTY, — IMUCAI BEJIUKUN
pycckuil yuenbli Muxaun BacuibeBuu JlomoHOCOB. M1 B 3TOM COCTOMT OJHA W3 JBYX LEJIEH
00y4eHHUsI TeOMETPUU KaK COCTAaBHOM 4acTW MAaTEMaTUMKMU B LIKOJIE. DTOM LIEIM COOTBETCTBYET
JoKa3aTeNbHasi TUHUS npenojaBanus reometpun. Cienys mpeacTaBlieHHON paboyeil nmporpamme,
Ha ypOKaxX reOMEeTpHH OOYYarolIMICs YUUTCS NMPOBOIUTH J0KA3aTEeIbHBIE PACCYXACHUS, CTPOUTH
JIOTUYCCKUC YMO3AKIIHOYCHUA, JOKA3bIBATh UCTUHHBIC YTBCPKACHUA U CTPOUTH KOHTPIIPUMCPHI K
JIO)KHBIM, HOPOBOAUTHL PACCYXKIACHUSA «OT IIPOTHBHOI'O», OTINYATH CBOMCTBA OT IIPpHU3HAKOB,
dbopMynupoBaTh 0OpaTHBIE YTBEPKICHUS. Y UCHHUK, OBIAICBIINN UCKYCCTBOM PacCyKIaaTh, OyaeT
MPUMEHATh €r0 M B OKpyxaromiel xku3Hu. Kak nucan reomerp u nenaror Mrops ®denopoBuu
[TappIrux, «I1H0JpMH, TOHUMAKOUIMMHU, YTO TaKOE JAOKA3aTeJIbCTBO, TPYAHO U J1a)K€ HEBO3MOXKHO
MaHUITYJIUPOBATH). M B 3TOM cOCTOHT Ba)KHOE BOCIIMTATEIILHOE 3HAUYCHUE N3YUCHUA T'COMCTPHU,
MPUCYLIEE UMEHHO OTEUYECTBEHHOW MaTEMAaTHYECKOM LIKOJIE.

BTtopoil nenpio u3ydeHus: TeOMETpUN SIBISIETCS UCIOJIb30BAHME €€ KaK MHCTPYMEHTA IMpHU
pELICHUN KaK MaTeMaTUYECKUX, TAK U MPAKTUYECKHUX 3a/]]a4, BCTPEUYAIOUIUXCS B PEAIbHOM KU3HU.
OxoHYUBIINI KypC TI€OMCTPHUM IIKOJIBbHHUK JOJIKCH ObITb B COCTOSHHH OIpCACIINTD
TreOMETPUYECKYI0 (HUTypy, ONMUCATh CIOBAaMH JAaHHBIH 4YepTEX WIM PUCYHOK, HAWTH ILJIOLIA]h
3eMeNbHOTO Y4acTKa, PaCCYNTaTh HEOOXOIUMYIO JITTMHY ONTOBOJIOKOHHOTO Kabels Win TpeOyemblie
pa3Mepbl Tapaxka Il aBTOMOOWIISA. DTOMY COOTBETCTBYET BTOpAas, BBHIYMCIUTENIbHAs JTUHHUS B
HN3YUCHUH TCOMCTPUHN B IIKOJIC. I[aHHaSI IMpaKTUYCCKas JUHUA ABJIACTCA HC MCHCEC Ba)KHOﬁ, qeM
nepBast. Emé [lnaron nmpeanuceiBai, 4to0sl «rpaxkaane [IpexkpacHoro ropojia HA B KOeM ciiydae He
OCTaBIISUTH TEOMETPHIO, BeJIb HEMAJIOBAXKHO Jjaske TOOOUHOE e€ MPUMEHEHHE — B BOGHHOM JIeJie /1A,
BIIPOYEM, M BO BCEX HayKaX — JUIS JYYIIET0 UX YCBOGHUS: MbI Be/lb 3HAeM, Kakash OecKOHeYHas
pasHuIla CYmeCTBYET MCKAY YCJIOBCKOM NIPUYACTHBIM K I'€OMCTPHUU U HCIIPUIACTHBIM. I[J'IS[ 3TOT'0
VUUTEII0 PEKOMEHIYETCs MOA0MPATh 3a7aud MPAKTHYECKOTO XapakTepa I paccMaTpUBAEMBbIX
TEM, YUUTb JIETEN CTPOUTh MATEMATUUECKHE MOJIECIIA PEATIbHBIX )KU3HEHHBIX CUTYallUi, IPOBOJIUTH
BBIYHCIICHHS U OLIEHUBATh aJI€KBaTHOCTh MOJIyUEHHOT0 pe3yiibTara. KpailHe BaKHO MOJYEPKUBATH
CBiA3M TCOMETpUHU C APYIUMH TIpeIMETaMHU, MOTHUBHUPOBATH HUCIIOJB30BATh OIPCACIICHUA
F€OMETPUUECKUX (QUIyp M MOHATHH, JEMOHCTPUPOBATh MPUMEHEHHE MOJIYYEHHBIX YMEHHH B
dbuznke W TeXHUKEe. OTH CBsA3M Hauboliee SApPKO BUIHBI B Temax, «[pUTOHOMETpUYECKHEe

COOTHOIICHU A, ((HJIOH.I&,Z[I/I», «MeTton KOOpAUHAT» U «TeopeMa Hn(bar opa».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE



YueOHsIit Kypc «I'eoMeTpus» SIBISIETCS COCTABHOM YacThIO0 yueOHOTO mpeaMera «MaremaTukay.
YueOHbIi 1J1aH Ha U3y4YEHHE TEOMETPHUH B 9 K1acce OTBOIUT 2 y4eOHBIX Yaca B HEJEINI0, Bcero 68

y4eOHBIX Yaca.



COILEPKAHHUE YYEBHOI'O KYPCA "IT'EOMETPUSA"

IToBTOpEHHUE

OO6o0meHre U cucTeMaru3anus 3HaHWH, MOJy4yeHHBIX B 8 kilacce. MHOTOYrojlbHUKH, UX
CBOICTBa, IpU3HAKU, GOPMYIIBI IIOMAAeH. Pemenne TpeyronpaukoB. Teopema [Tudaropa.
Bnucanuslit yros, ero CBOMCTBO, BIUCAHHBIE U ONMKUCAHHBIC TPEYTOJbHUKU U YETHIPEXYTOJIbHUKH.
[TonobubIe TpEyroapHUKH, TPU3HAKU 000U, OTHOIIeHHE TUIoIanel ToJOOHBIX (GUryp

BekTopsl

Bekropsl. [nuna Bekropa. CoHanpaBieHHbIE U IPOTUBONOJIOXKHO HAIpPaBICHHbIE BEKTOPHI.
Konnuneapnsie BekTophl. Cii0’keHHE BEKTOPOB 110 [IpaBUIly TPEYToJbHUKA U NapajuieorpaMmma
[IpaBuio BEIYMTAHMS BEKTOPOB. Y MHOKEHHE BEKTOpa HA yucio. CBOMCTBA IEUCTBUI HAJl BEKTOPAMHU

Metox KoOpaAMHAT

Pannyc-sexrop. Koopaunars! Bekropa. KoopauHatsl BekTopa yepe3 KOOpAUHAThI €ro Hayasia
u koHua. Koopaunate! cepequnbl oTpeska. [lyinHa BeKTOpa. YpaBHEHUE OKPYKHOCTH, YpaBHEHHE
MPSIMOH.

CooTHoOLIEHHE MeK1Y CTOPOHAMM M YIJIAMH TPeYroJbHUKOB. CKaJIsipHOe NIpOUu3BeAeHNe

BEKTOPOB.

Cunyc, kocunyc, Tauredc yria ot 0 mo 180 rpaxycos. Enunuunas okpyxHocTb. Teopema
CHUHYCOB, TEOpEMa KOCHHYCOB. PemnieHue TpeyroapHUKOB. CKallIpHOE INPOU3BEICHHE BEKTOPOB.
Pemenune 3aay Ha HAXOXKACHUE YIJIa MEXKY NPSIMBIMA KOOPAMHATHBIM METOIOM.

JJIMHA OKPY’KHOCTH M IJIOIIAb KPyra

[IpaBuiibHBIE MHOTOYTOJIbHUKH. BriucaHHas M omnMcaHHas OKPYKHOCTH. Dopmynbl Ams
BBIYMCIICHHS TUIOUIAJAN MPAaBWIBHOTO MHOTOYIOJIBHMKA, €r0 CTOPOHBl M paJnyca BIHCAHHOW H
OMMUCaHHOUN OKpyx)HOcTe. DOpMyIbl AMHBI OKPYKHOCTH M muiomaau kpyra. KpyroBoii cextop u
CETMEHT.

JABukeHust

[Tonsitue nBuxenus. OceBasi U LeHTpanbHas cumMmeTpuu. [lapaniensHblil mepeHoc, moBOPOT.

[TocTpoenue o6pasza TOUKH, PUTYPHI.



IIVIAHUPYEMBIE OBPA30OBATEJ/IBHBIE PE3YJIBTATBI

OcBoenne yueOHOro Kypca «I'eoMeTpus» AOKHO OOeCeunBaTh AOCTH)KCHHE Ha YPOBHE
OCHOBHOTO OOIIEro 00pa30BaHUs CIEAYIOMUX JHUYHOCTHBIX, METAPEIMETHBIX W TPEIMETHBIX
00pa3oBaTeNbHBIX PE3yJIbTATOB:

JUYHOCTHBIE PE3YJIBTATBI

JIM9HOCTHBIE pPE3yJabTaThl OCBOCHHUS MPOTpPaMMBI y4eOHOro mpeaMera «MareMaTukar
XapaKTePU3YIOTCS:

ITaTpuoTHYeCKOe BOCIMTAHME:

MPOSIBJICHUEM MHTEPECA K MPOLUIOMY M HACTOSIIEMY POCCHICKOM MaTEMaTHUKH, LIEHHOCTHBIM
OTHOUIEHUEM K JOCTHKEHUSAM POCCUMCKHX MATEMATUKOB U POCCUMCKON MAaTeMaTUYECKOM LIKOJIbI, K
UCIOJIb30BAHUIO ATUX JOCTUKEHUM B IPYTUX HayKax M MPUKIAJHBIX chepax.

I'pasknanckoe M 1yXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBINOJIHEHUIO OOS3aHHOCTEH TpakIaHWHA W peaju3alii €ro Ipas,
MPEJICTABIICHHEM O MAaTEeMAaTUYSCKUX OCHOBAaX (DYHKIIMOHUPOBAHUS PA3IUMIHBIX CTPYKTYP, SIBJICHUM,
IpoLeAyp TpaKAaHCKOro oOiecTBa (BBIOOPHI, OMPOCHI U TP.); TOTOBHOCTHIO K OOCYKICHHIO
ATUYECKHX MPOOJIEeM, CBA3aHHBIX C MPAKTUUYECKUM MPUMEHEHUEM JTOCTHXKEHUI HAayKH, OCO3HAHUEM
BAKHOCTH MOPAIbHO-3TUYECKUX MPUHIIMIIOB B JIEATEIBHOCTH YYEHOTO.

TpyaoBoe BocnuTaHue:

YCTaHOBKOM Ha aKTHUBHOE YYacTHUE B PEIICHUWU MPAKTUYECKUX 3a7a4 MaTEeMaTHYECKON
HAIPaBIEHHOCTH, OCO3HAHMEM BA)KHOCTH MaTEMaTHYeCKOro OOpa30BaHUsA Ha MPOTSHKEHUH BCeil
JKU3HU ISl yYCTIEITHOW MPOQeCcCCHOHANIBHON AESTeNbHOCTH W Pa3BUTHEM HEOOXOIUMBIX YMEHHIA;
OCO3HAHHBIM BBIOOPOM U MOCTPOCHUEM MHAUBHUAYATHHON TPAEKTOPUU O0pa30BaHUS U KM3HEHHBIX
IUTAHOB € YYETOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH.

IcTeTHYECKOE BOCIIUTAHHUE!

CIIOCOOHOCTBIO K SMOIIMOHAIBHOMY W O3CTETHYECKOMY BOCHPHITHIO MaTEeMaTHYECKHX
00BEKTOB, 3a/1a4, PEIICHUH, PacCyKIEeHUN; YMEHHUIO BUJETh MAaTeMaTHYECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE.

I{leHHOCTH HAYYHOI'O MTO3HAHUSA:

OpUEHTAIlNel B JEATETbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAy4YHBIX MPEACTaBICHHIN 00
OCHOBHBIX 3aKOHOMEPHOCTAX pa3BUTHS UEJIOBEKa, NPHUPOABI H OOIIECTBA, IMOHUMAHHEM

MaTeMaTUYeCKOW HaAyKH KaK c(hephbl 4eTOBEUECKOU IEITEIbHOCTH, ITANIOB €€ Pa3BUTHS U 3HAYUMOCTH

7



JUTSL pa3BUTHS [TUBUIIM3AINH; OBJIAJICHUEM SI36IKOM MAaTEMATHKU W MaTeMaTHYeCKON KyIbTYpPOU Kak
CPEICTBOM TIO3HAHUS MHpPA; OBIAJACHHEM NPOCTCHINMMU HABBIKAMHU HCCIIEI0BATEIBCKOM
NeSITETTHHOCTH.

du3nyeckoe BocUTaHUE, GOpMHUPOBaAHHE KYJLTYPbI 310POBbSI U 3MOIMOHAJILHOIO
Os1aronosyqusi:

TOTOBHOCTHIO MIPUMEHSATh MAaTEeMAaTUYCCKUE 3HAHMS B MHTEPECaX CBOETO 3/I0POBBS, BEICHUS
3I0pPOBOTO 00pa3a XH3HH (370pOBOC NMHUTAHHE, COANAHCHPOBAHHBIA PEXHM 3aHSATHH M OTIbIXA,
peryisipHasi (hu3MyecKas aKTHBHOCTH); C(HOPMUPOBAHHOCTHIO HaBBIKA PEQIICKCHUU, TMPU3HAHHEM
CBOETO MpaBa Ha OMIMOKY U TAKOTO K€ TpaBa JPyroro 4eI0BeKa.

JKoI0rnIecKoe BOCIIMTAHME:
OpUCHTAIlMCH HA NPUMECHECHHUE MATEMAaTHYEeCKUX 3HAHWUW IS pelieHHsl 3axad B O0JIaCTH
COXPaHHOCTH OKPYKAIOIIEH Cpellbl, IUIAHUPOBAHMUS TMOCTYIKOB M OICHKHM HX BO3MOXKHBIX
MOCIICACTBHIA JUISI OKPYXKAIOIICH CpPEeIbl; OCO3HAHMEM TIJI00ATBHOTO XapakTepa SKOJIOTHYSCKHX
poOJIeM U yTeH UX PEIICHUS.

JInyHOCTHBIE Ppe3yJiIbTaThl, OO0ecHmeYnBaIONIe AJANTANHIO O0ydawIerocss K
W3MEHSIIIMMCS YCJIOBUSM CONMAJILHOW W PUPOIHOI Cpeabl:

— TOTOBHOCTBIO K JICHCTBUSM B YCIIOBUSX HEONPEACTEHHOCTH, TTOBBIIIICHHIO YPOBHS CBOCH
KOMIIETCHTHOCTH 4Yepe3 MPAKTHYECKYIO IeATCIIbHOCTh, B TOM YHCIIE YMEHHE YYHTHCS Y APYTUX
TroJIel, mpruoOpeTaTh B COBMECTHOM e TEILHOCTH HOBBIE 3HAHUS, HABBIKY U KOMIIETEHIIUH U3 OTIbITA
ApyTrux;

— HE00XO0IUMOCTHIO B ()OPMUPOBAHNN HOBBIX 3HAHUI, B TOM YHCIIE POPMYITUPOBATE UIICH,
MIOHSITHSI, THUTOTE3bI 00 OOBEKTaX W SBIICHUSAX, B TOM YHCJIEC paHee HEU3BECTHBIX, OCO3HABATH
nedUIUTH COOCTBEHHBIX 3HAHUIN M KOMIIETEHTHOCTEH, MIIAHUPOBATh CBOE Pa3BUTHE;

—  CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYallUI0, BOCIPUHUMATH CTPECCOBYIO
CUTYaIlMI0 KaK BBI30B, TPEOYIONIMI KOHTPMEpP, KOPPEKTHPOBATh NPUHUMACMbIC pEHICHUS |

neicTBUs, GOPMYIUPOBATH U OLEHUBATh PUCKU U TIOCIEACTBUS, (POPMUPOBATH OIBIT.

METAINPEIMETHBIE PE3YJIbTATbBI

MertanpeaMeTHbple  pe3ylbTaThl  OCBOSHUS POrPaMMBI y4eOHOT0 npeaMera
«MareMaTuKa»XapakTEePU3yIOTCS OBIAJACHUEM YHUBEPCAILHbIMU NOZHABAMETbHBIMU OeliCTNEUsIMU,
VHUBEPCAILHBIMU ~ KOMMYHUKAMUBHOIMU  OCUCMBUAMU U  YHUBEPCATILHLIMU  PeZyIAmUBHbIMU
oelicmseusmu.

1) Vuuseepcanvnvie noznasamenvHble Oeticmeus obecneuusaiom Gopmuposarue 06a308vlx
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KOCHUMUBHBIX NPOYECco8 00y4aoumuxcs (0coeHue Memooo8 HO3HAHUSL OKPYHCAIOWe20 MUupa,
npuUMeHeHUe 102ULEeCKUX, UCCIe008aAMeNbCKUX Onepayull, yMeHutl pabomams ¢ uHgopmayuel).

Ba3oBble Jjornueckue aeicTBHA:

— BBUIBJIATh U XapaKTEPU30BaTh CYIICCTBEHHBIC MPU3HAKH MATEMATHYECKHX OOBEKTOB,
MOHSITHIA, OTHOIICHHA MEXKIY MOHATUSAMU; (POPMYIUPOBATH ONPEICICHIS MOHATHH; YCTaHABIIUBATh
CYIIECTBEHHBIA TPU3HAK KIACCU(PUKAINU, OCHOBAHUS JJIsi OOOOIICHUS M CPaBHEHHS, KPUTCPUU
IPOBOJIUMOTO aHAJIH3a,;

— BOCIPUHHUMATH, (HOPMYIHPOBATH M TPEOOPA3OBBIBATH CYKIACHUS: YTBEPIAUTEIbHBIC U
OTpUIATENIbHBIC, EANHUYHBIC, YACTHBIC U OOIINE; YCIOBHEIC,

— BBIIBJISITH MAaTEMATHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U MPOTHBOPEYHs B (haKTax,
JTAHHBIX, HAOFOICHUSIX U YTBEPXKACHUSAX; PEIIaraTbh KPUTEPUH JIJISl BBISIBJICHHUS 3aKOHOMEPHOCTEH
U IPOTUBOPEYHUIL;

— JIeNiaTh BBIBOJABI C WCIOJB30BAaHHWEM 3aKOHOB JIOTHKH, JCIYKTUBHBIX U WHIYKTUBHBIX
YMO3aKTFOYCHUN, YMO3aKIIFOUSHUH 110 aHAJIOTHH;

— pa30bupark JOKa3aTelbCTBA MATEMAaTHUYECKUX YTBEPXKACHUH (TIPSMBIE M OT TIPOTHBHOTO),
MPOBOJIUTh CAMOCTOSITEIILHO HECJIOKHBIC JI0KA3aTeIbCTBA MAaTEMATHYECKUX (PAKTOB, BHICTPAUBATH
apryMeHTalnil0, TMPUBOIUTh TPHUMEPhl W  KOHTPIPUMEPHI; OOOCHOBHIBATH COOCTBEHHBIC
pacCyXIcHHUS;

— BBIOMpaTh crmoco0 pemieHuss y4eOHOWM 3amaud (CpaBHMBATh HECKOJIBKO BAapUaHTOB
peleHus, BEIOUpaTh Hanbosee MOAXOASIINN C Y4ETOM CaMOCTOSITENTFHO BBIACIIEHHBIX KPUTEPHUEB).

Ba3oBble nuccienoBarejibCcKue 1eHCTBHA:

—  WCHIOJB30BaTh  BOINPOCHI KAk  MCCIEIOBATECIbCKUNW  HMHCTPYMEHT  TIO3HAHHS,
dbopMynupoBaTh  BOMPOCHL, (UKCHPYIOIIME MPOTUBOpEUYHe, MpobdIeMy, CaMOCTOSTENbHO
yCTaHaBIMBaTh MCKOMOE M JaHHOE, (JOPMUPOBATH THIIOTE3Y, apryMEHTHUPOBATH CBOIO IMO3HUIIHUIO,
MHEHHUE;

— TPOBOAWTH IO CAMOCTOSTEIHHO COCTABIICHHOMY IUTAHY HECIIOXKHBIA JKCIEPHUMEHT,
HEOOJbIIOE HCCIEAOBAaHWE IO YCTAHOBIEHHIO OCOOCHHOCTEH MaTeMaTH4ecKoro OOBeKTa,
3aBUCHUMOCTEN 00BHEKTOB MEXAY COOOi;

— CaMOCTOATEIHHO (POPMYITUPOBATH OOOOIICHHS M BBIBOJBI IO PE3yiIbTaTaM IPOBEIEHHOTO
HAOJTIOICHU S, KCCIICIOBAHMS, OIECHUBATh JIOCTOBEPHOCTD MOJYUYECHHBIX PE3yJIbTaTOB, BEIBOJOB U
0000IIIecHMI;

—  MPOTHO3UPOBaThH BO3MOXKHOE pa3BUTHE TMpolecca, a TakkKe BBIIBUTATH

MPCANOJIOXKCHUA O €TO Pa3BUTUN B HOBBIX YCIIOBUAX.



Paborta ¢ undopmanmeii:

— BbIIBJIATH HEAOCTATOYHOCTh U HU30BITOYHOCTD I/IH(bOpMaI_H/II/I, JaHHBbIX, HCO6XOI[I/IMLIX JIIA

peuieHus 3a1a4u;
— BBIOMpATh, AHAIU3UPOBATh, CHUCTEMATHU3UPOBATh M HHTEPIPETUPOBATH HH(OPMALINIO
Pa3NUYHBIX BUAOB U (POPM NPEIACTABICHUS;
— BBIOMpaTh (hopMy TIpeACTaBICHUS MHPOPMALUU U WLUTIOCTPHPOBATH peIIaeMble 3a1a4H
CXeMaMH, AuarpaMMaMiy, HHOU rpaduKoi U UX KOMOMHALIUAMU;
— OLIGHHUBAaTh HAAEKHOCTh HHGMOPMALMHU MO KPUTEPUSM, MPEIIOKEHHBIM
yUuTeNIeM Win chOPMYITUPOBAHHBIM CAMOCTOSTEIBHO.

2) Vuusepcanvhvie KOMMYHUKAMUGHblIE Oelicmeusi 0becneuugaiom coopmMuposaHHoCnb
COYUANBHBIX HABLIKOE 00YYAIOUWUXCA.

O01menue:

— BOCTIPUHHUMATH U (OPMYITHPOBATH CYKICHHS B COOTBETCTBUHU C YCIOBHUSMHU U LEISIMHU
OOIIeHUS; ICHO, TOYHO, TPAMOTHO BBIPAYKATh CBOIO TOYKY 3PEHUS B YCTHBIX M MTUCHbMEHHBIX
TEKCTax, AaBaTh IOACHEHUS II0 XOJYy PEIICHHs 3a7add, KOMMEHTHUPOBATh IOJIyYEHHBIN
pe3yJIbTarT;

— B X0/ OOCYXIIEHHsI 33JaBaTh BOIMPOCHI IO CYIIECTBY OOCYKJaeMOi TeMbI, IPOOIEMBI,
pelaeMoil 3aaun, BbICKa3bIBaTh MU, HALIEJICHHBIE HA [TOMCK PEIICHHUS; COIIOCTABIIATh CBOU
CYXJIEHUS C CY)KICHUSMH JIPYTUX YYaCTHUKOB JIMAJIOra, OOHAPYKUBATh PA3JINYME U CXOJICTBO
MO3UIIMI; B KOPPEKTHOH (hopMme (PopMyTupoBaTh pa3HOTIACHUS, CBOM BO3PaKEHMUS;

— MPEJCTaBIISITh Pe3yJbTaThl PEIIEHUs 3aJjaul, SIKCIEPUMEHTa, UCCIIeI0BaHus, IPOEKTa;
CaMOCTOSITENIbHO BbIOMpATh (opMaT BBICTYIUIEHUS C YYETOM 3a/ay MpPE3CHTAlUu U

0CcOOEHHOCTEH ayTUTOPUH.

CoTpyaHnuecTBo:

— IMOHMMATh U HCIOJIb30BATh MPEUMYIIECTBA KOMAaHIHOW U MHAUBUAYAIbHON pabOThI Ipu
pelIeHnr y4eOHbIX MaTeMaTHUECKHX 3a/1a4;

— MPUHUMATh LENb COBMECTHOM NEATEIbHOCTH, IUIAHUPOBATh OPTaHU3ALMIO COBMECTHOMN
paboThl, pacupenensiTh BUIbl paboT, JOrOBapuBaThCs, OOCYXIaTh IMpOIECC M Pe3yibTar
paboThl; 06001IaTh MHEHUST HECKOJIBKHX JIFOJICH;

— y4yacTBOBaTh B IPYNNOBBIX (hopMax paboThl (0OCYXIeHHs, 0OOMEH MHEHHUSIMH, MO3TOBBIE
HITYPMBI U JIp.);

— BBINOJIHATH CBOIO YacTh PabOThl U KOOPJAMHUPOBATH CBOU JIEHCTBUS C IPYTMMHU YICHAMHU

KOMaH/JBbI,
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— OIICHHWBaTh KayeCTBO CBOEro BKJI3JAa B OOMMH MPOAYKT IO KPHUTEPUSM,
cOpMyIHPOBaHHBIM YYaCTHUKAMH B3aUMOACHUCTBHSL.
3) Vuueepcanvuvle pezynamuenwvle Oelicmeus 06ecneyusarom QopMuposanHue CMulCI08bIX
YCMAHOBOK U ICUSHEHHBIX HABLIKOG TUYHOCTIU.

Camoopranmusanus:

CaMOCTOSITENIFHO COCTABIIATh IIaH, aITOPUTM PEIICHUS 331a4H (MM €ro 4acTh), BHIOUPATh CIIOCO0
peleHus ¢ y4€TOM HMMEIOLIUXCSl PECYpcoOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUpPOBaTh U
KOPPEKTHPOBATh BAPUAHTHI PEIIEHUH ¢ y4ETOM HOBOW MH(POpPMALIUY.

CaMOKOHTPOJIb:

— BJaJETh croco0aMM CaMOIIPOBEPKU, CAMOKOHTPOJIS MPOILlecca M Pe3yibTaTa PelIeHus
MaTeMaTHYeCKON 3ajjauu;

— TMpeABUIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IPU PEIICHUU 3aJaud, BHOCUTH
KOPPEKTHBBI B JIEATEIILHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, HAIEHHBIX ONIMOOK, BBISIBICHHBIX
TPYIHOCTEH;

— OILIGHUBaTh COOTBETCTBHUE pe3yJbTaTa JIESATEIbHOCTH MOCTABICHHON LENU U YCIOBHUSM,
OOBSICHATh MPUYMHBI JOCTHKEHMS WM HEJOCTM)KEHUS 1M, HaXOIUTh OIIMOKY, JaBaTh OLIEHKY

IPUOOPETEHHOMY OIIBITY.

MHNPEAMETHBIE PE3YJBbTATHBI

OcBoenne yueOHOro Kypca «l'eoMeTpus» JOKHO 00ecreunBaTh JOCTH)KEHUE CIEAYIOIINX
NPEMETHBIX 00pa30BaTeIbHbBIX PE3YJIbTATOB:

BekTopsl

Biagere moHsATHEM BEKTOpP. YMETh CTPOMTH BEKTOp, PaBHBIM CyMME, PAa3sHOCTH ABYX
BEKTOPOB M MPOU3BEACHUIO BEKTOpa Ha 4uciao. Pa3nuuarhs KoJUIMHEapHbIE, HEKOJUIMHEAPHBIE,
COHAIPABJICHHBIE, [IPOTUBOIIOJIOKHO HAIIPaBICHHBIE BEKTOPHI. [10/1b30BaThCA BEKTOpaMU, IOHUMATh
UX TEOMETpUYECKUH M (PU3MUYECKUI CMBICH, NPUMEHSATh HMX B pEIIEHMH T'€OMETPUUYECKUX U
buznyeckux 3a1a4y

MeToa KOOPAUHAT

Biagers moHATHEM KOOPIMHATBI BEKTOpPA. YMETh BBINOJHATH JEHUCTBHUS C BEKTOPAMH,
3aJJaHHBIMH B KOOpPJMHATHOW (hopMe. YMETh HAXOOUTh JUIMHY BEKTOpPa, KOOPIMHATHI CEepelUHbBI
OTpe3Ka, JIMHY OTpe3ka. llomp30BaThCs METOOM KOOpPAMHAT HA IJIOCKOCTH, IPUMEHSTH €0 B
PELIEHNU TEOMETPUYECKUX U MPAKTUYECKUX 3a7a4

CooTHomIeHHE MeXK1Y CTOPOHAMM M yIVIaMHU TpeyrojibHuka. CKajlsipHOe NPOu3BeJeHne
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BEKTOPOB

3HaTh TPUTOHOMETPUYECKHE (PYHKIIMH OCTPBIX YITIOB, HAXOAUTH C UX IMOMOIIBIO Pa3INYHbIE
9JIEMEHTHl MPSMOYTOJBHOTO TPEYroJbHUKA («peUIeHHEe MPSMOYTOJbHBIX TPEYrOJIbLHUKOBY).
Haxomuth (C mOMOUIbIO KaJNbKYJISATOpa) JJWHBI U YIJIbl A HETAOJMYHBIX 3HAuYCHUH. YMeETh
HAXOJUTh TPUTOHOMETpPUYECKUE (PYHKIUHU TYIbIX YrioB. [lonb30BaThCst popMyliaMu MpUBEACHUS U
OCHOBHBIM  TPUTOHOMCTPUUCCKHUM TOXIACCTBOM  IJIA HaXOXJICHUA COOTHOIIICHHU I MCKOAY
TPUTOHOMETPUYECKUMHU BeIM4YMHaMu. lcrnonp30BaTh TEOpEMbl CHUHYCOB M KOCHUHYCOB JUISI
HAXOXJICHUS PA3JIMYHBIX AJIIEMEHTOB TPEYrOJbHUKA («PELICHUE TPEYrOJIbHUKOBY»), MPUMEHAITh UX
IpH PEIICHUHM TEOMETPUYECKUX 3anad. HaxomuTh ImIomans TpeyroiibHHKa uepe3 Qopmymy,
COJZIEpKAIIYI0O CHHYC yIla TPEYroJIbHUKA. BiIaaeTs NOHATHEM CKAJSIPHOE NPOU3BEACHUE BEKTOPOB.
YMeTh BBIUMCIATH CKAISIPHOE MPOU3BEACHUE [0 ONPENCICHUI0 M JUIsi BEKTOPOB, 3a/IaHHBIX
KoopauHatamu. [I[puMeHsTh CKaIsipHOE MPOU3BEIEHUE BEKTOPOB ISl HAXOKAEHUS JUIUH U YIJIOB.

JJIMHA OKPY/KHOCTH M IUIOIIAAb Kpyra

BJI&I[GTB IOHATUAMMU IIPABUJIIBHOIO MHOT'OYI'OJIbHUKA, HJIMHBI OKPYXHOCTH, JJIWHBI YT
OKPY’KHOCTH U PaJIMaHHON MEpbI yria, YMETh BBIYUCIATH IUIOWAAbL Kpyra U ero yacteil. [[pumensTsb
MOJIy4YeHHbIE YMEHUS B IPAKTUUYECKUX 3a7a4ax.

JABuKkeHune

BJI&I[GTB IIOHATHUEM JABHMXKCHHEC IINIOCKOCTH. CTpOI/ITB (1)I/Il“ypbl, IMMOJIYUYCHHBIC W3 I[B,HHOIZ
npeoOpa3oBaHrEM ILIEHTPATBLHOM, 0CEBOM CHMMMETpPUH, MapallieNbHBIM MepeHocoM. HaxonuTts ocu
(MU TEHTPBI) CUMMETpUU (Uryp, MPUMEHSATH ABWXKCHUS IJIOCKOCTH MJIsS pElIeHUs 3aaad B

MIPOCTEUIINX CIIyqasiX.
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TEMATHYECKOE INTAHUPOBAHHUE

Ne Kon- S0P
Tema BO OCHOBHBIE BUJIBI JCATSILHOCTH 00YYAIOIINXCS
JaCoOB
[ToBTOpEHHE 3 https://sd
amgia.ru/
Bekropsr 10 HMcnonp30BaTh BEKTOPHI KaK HAIpaBJICHHBIC OTPE3KH, ttps://resh.edu.ru/subject/12/5/
HCCIICIOBATh FEOMETPHUCCKH (TIepeMelieHre) U PU3NICCKUI https://uchebnik.mos.ru/material
(cuiia) CMBICITBI BEKTOPOB. 3HATH ONPEICIICHUSI CYMMBI U /web_app/3694
Pa3HOCTH BEKTOPOB, YMHOKEHHsI BEKTOPA Ha YKCIIO, https://content.edsoo.ru/lab/subj
HCCIIE/IOBATh TEOMETPUICCKHIA M (DU3MUECKUI CMBICITBI 3TUX ect/3/
omnepanuii. Perate reoMeTpudeckie 3a1auu ¢ UCIOJIb30BaHUEM
BEKTOPOB. PackiapiBaTh BEKTOP MO IBYM HEKOJLTHHEAPHBIM
BEKTOpaM.
Mero koopauHAT 11 OcBauBaTh MOHATHE TPSMOYTOJILHON CHCTEMbI KOOP/IMHAT, https://resh.edu.ru/subject/12/5/

JIEKapTOBBIX KOOPAMUHAT TOUYKH. BEIBOAUTH ypaBHEHHE NIPSIMON U
OKPYXHOCTH. BBIIeNsITh MONHBIN KBaApaT AJIsl HAX0XKIECHUS
LIEHTPAa U paguyca OKpPY>KHOCTH 110 €€ ypaBHeHMIO. PemaTh
3aJ]auM Ha HaXO0X/IEHUE TOYEK NepecedeHUsl MPSMBIX U
OKPY’KHOCTEH C IIOMOIIBIO METOJa KOOPAUHAT.

Hcnonp3o0Bath cBOMCTBA yriaoBoro koad¢uireHTa npsMoil npu
pelIeHnN 3a1a4, AJIs ONPEAEIIEHUS PACIIOIOKEHNS TPSIMOM.
[TpuMeHsITh KOOPIMHATHI IPU PEIIEHUU T€OMETPUUECKUX U
IIPAKTHUYECKUX 3a7ad, JJIs IOCTPOEHUS MaTEMAaTUUECKUX
MoJieJIel peallbHBIX 3a/1a4 («MeToJ] KoopAuHaT»). [lonbp3oBaThes
JUIS IOCTPOCHUS U UCCIIEIOBaHUM IIU(POBBIMH pecypcami.
3HAKOMUTBCSI C HCTOPUEN pa3BUTUS F€OMETPHUH.

https://uchebnik.mos.ru/material

/web_app/3694
https://content.edsoo.ru/lab/subj
ect/3/
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https://resh.edu.ru/subject/12/5/
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https://uchebnik.mos.ru/material/web_app/3694

COOTHOIIEHHUS CTOPOH H 11 dopmynupoBaTh ONpeAeacHHs TpuronoMeTpuueckux Gpyuknuii | https://resh.edu.ru/subject/12/5/
YIJIOB B TPCYTOJIbHHUKE. TYIBIX U IPSIMBIX YIJI0B. BEIBOIUTH TEOPEMY KOCUHYCOB U hhttps://s
CkaysipHOe MTPOU3BEICHHIE TEOpPEMY CHHYCOB (C paguyCcoM OMHCAHHOM damgia.r
BEKTOPOB. OKPY)XHOCTH). Pemars TpeyronbHUKH. PeriaTs mpakTuueckue u/
3a/1a49M, CBOJISAIIMECS K HAXOXKICHHIO PA3IHUHBIX JICMEHTOB _ : :
A ttps://uchebnik.mos.ru/material/
web_app/3694
Hcnons30Bath CKaISIPHOE MTPOM3BEICHHE BEKTOPOB, BHIBOIUTh
€ro OCHOBHBIE CBOMCTBA. BBIYMCIATE CyMMy, Pa3HOCTb U
CKaJIIPHOE TIPOU3BEICHUE BEKTOPOB B KOOpaAnHaTax. [IpuMeHsITh
CKaJSIPHOE TIPOU3BE/ICHUE ISl HAXOXICHHUS JJTHH U YTJIOB.
JIuHa OKPY)KHOCTH U 12 dopmyupoBaTh OpeeIeHNE MPABUIbHBIX MHOTOYTroJbHUKOB, | https://resh.edu.ru/subject/12/5/
JI0IIaab Kpyra HAXOJUTh UX AJIEMCHTHI. 11071630BaThCs IIOHATHEM JIMHEI https: //uchebnik.mos.ru/materia
OKPYXXHOCTH, BBEJEHHBIM C TIOMOIIIBIO TPABHIBHBIX l/iweb_app/3694
MHOTOYTOJIbHUKOB, OMPEICIISATh YUCIIO T, IJHHY JTyTH U https://sd
aJIMaHHYIO ME na. IIpoBOANTD TIEpeXo/1 OT paAuaHHON :
E/Iepm erZeIlO K rpre)l}z/[g(fHoﬁ I/IpHaO60pOT. Opnpenenﬂfb TUIOIIA b amgia.ru/
Kpyra. BeiBoauts GpopMyJibl (B TpaayCHOM U paJuaHHON Mepe) https://co
JUISL JITAH JyT, TUIOIIAAeN CEKTOPOB ¥ CETMEHTOB. BhuuciaTs ntent.eds
iomaau GUryp, BKIKOYAIOMIUX SIEeMEHTh OKpYKHOCTH (kpyra). | 00.ru/lab/
HaxoauThs miomiaay B 3a1a4ax peajbHON KU3HU. subject/3/
JIBrKeHUs 7 Pa3buparts npuMepbl, WUTIOCTPUPYIOLIHE TIOHSITHS IBUKECHHS, https://sd
LEHTPOB U 0ceil cuMMeTpur. POopMyIUpPOBATH ONIPEIETIECHUS amgia.ru/

[apaJuIeIbHOrO NEPEHO0CA, TOBOPOTA U OCEBOM CHUMMETPHH.
BbIBOINUTE UX CBOMCTBA, HAXOIUThH HETIOABUKHbBIE TOUKHU.
HaxonuTh IEeHTphI ¥ OCH CUMMETpUi pocTelmux Guryp.
[IpuMeHATh MapauIeNbHBIN NEPEHOC U CUMMETPHIO NIPU
peLIeHNH T€OMETPHUECKUX 3a7au (pa3ouparb

npumepsl). Mcnonb3oBarh sl TOCTPOEHUS U UCCIeI0BaHUI

1IU(POBBIE PECYPCHI.

https://uchebnik.mos.ru/materia
I/web_app/3694
https://content.edsoo.ru/lab/subj
ect/3/
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Ilosmopenue u pesepé

11

OnepupoBaTh MOHATUAMU: (PUTypa, TOUKA, IPsIMasi, yro,
MHOT'OYTOJIbHUK, paBHOOEIPEHHBIN U pAaBHOCTOPOHHUIMA
TPEYrOJIbHUKH, IIPSAMOYTOJIbHBIN TPEYrOJIbHUK, MEINAHA,
OucceKTpuca U BbICOTA TPEYTOJIbHUKA, [TapaJlIeIorpaMM, pomo,
IIPSIMO- YIOJIbHUK, KBAaJpaT, Tpaleuus; OKpY>KHOCTb, Kaca-
TEJIbHAs; PaBEHCTBO U 10o1001e GUryp, TpeyroJiibHUKOB,;
[IapAJUIEIBHOCTD U NEPIICHIUKYIIAPHOCTD IIPSIMBIX, YTOJI MEXKAY
HPSIMBIMU, CAMMETPHSI OTHOCUTEJILHO TOUKH U IIPSIMOM; JJINHA,
paccTosiHue, BeJIMYMHA yIia, IIIOMaab, IEPUMETP.
Hcnonb3oBathk (GopMyIibl: IEPUMETPA U IUIOIIAN
MHOT'OYTI'OJIbHUKOB, IJIMHBI OKPY>KHOCTH U IIJIOLIAAH KpPYra,
00bEMa NMPsMOYTOIBHOTO Napasuienenuneaa. OnepupoaTsb
HNOHATHAMM: NIPAMOYTOJIbHAsl CHCTEMA KOOPAUHAT, BEKTOD;
MCII0JIb30BaTh ATH MOHATHS JIJIsl IPECTABIICHUS JAHHBIX U
peleHus 3a- 1a4, B TOM YUCIIe U3 APYIUX Y4eOHBIX NPEIMETOB.
Pemars 3a1aun Ha MOBTOPEHNE OCHOBHBIX IMOHATHH,
WUTIOCTPALIMIO CBS3E€H MEXy pa3IM4YHbIMU YacTsAIMU Kypca.
Bri6bupath Meton i perieHus 3anaqyn. Pemars 3a1aun u3
IIOBCEIHEBHOM JKHU3HM.

https://sd
amgia.ru/

ﬂuaenocmuqecmte pa60mbl

3

Bcero

68

Pezeps omeeden na enewinuti MOHUMOPUHE U KOPPEKMUPOBKY NPOSPAMMDBL.
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YYEBHO-METOAUYECKOE OBECIIEYEHHE OBPA3OBATEJIBHOI'O
IMPOLOECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JI51 YYHEHUKA

I'eomerpus: 7 — 9 xi. / JI. C. AranacsH, B. @. byry3os, C. b. KagomiieB u ap. — M.:
IIpocsemenue, 2019.

METOANYECKHUE MATEPHUAJIBI 1JIs1 YYUTEJIA

1. “I'eomerpusi, 9 kimacc. Temaruueckue Ttecthl”., byryzos B.®d. u ap., M.,
“IIpocBemienue”, 2019

2. “I'eomerpust, 9 knacc. Hupaktuueckue marepuainsl ., byryzoB B.®. u np., M.,
“IIpocBemenue”, 2019

3. “I'eometpusi, moypouHble pa3paboTtku, 9 kmacc”, byryzoB B.®. u np., M.,
“IIpocBemienue”, 2020

4, 3uB B.I'. «['eomerpus, 9 knaccey, unakrudeckue marepuainsl, M., «[IpocBemienuey,

2018

NUADPPOBBIE OGPA30BATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
1. https://resh.edu.ru/subject/12/5/ (PDIII)
2. https://sdamgia.ru/ (CmamI'IA)
3. https://uchebnik.mos.ru/material/web_app/3694 (bubnunoTeka
MDIII)
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