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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,
npejacTaBaeHHBIX B DenepaabHOM TOCyJapCTBEHHOM 00pa3oBaTEIbHOM CTaHAApTE OCHOBHOTO
obuiero obpaszoBanust (PI'OC O0O), a takxke ¢ yuétom [IpumepHOl mporpaMmbl BOCHIUTaHUS
u Konnenmuu  npenojgaBanus ydeOHoro mpenmera «MaTtematuka» B 00pa30BaTEbHBIX
opraumzauusx Poccuiickoit ®Denepannu, peanu3ylOIIUX OCHOBHBIE 00IE00pa3oBaTeIbHbIC

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 TPEOOBAHUH, TPEABABISIEMBIX K MaTeMaTHUYECKOMY
00pa30BaHUIO, M TPAAULIUN POCCHIMCKOTO OOpa30BaHUs, KOTOpPHIE OOECHEUMBAIOT OBIIAJACHUE
KIIFOYEBBIMU KOMIIETCHIIUSAMHU, COCTABIAIOIIMMU OCHOBY [UIsl HENPEpPBIBHOTO OOpa30BaHUS U
CaMOpPa3BUTHA, a TaKXKe LEJIOCTHOCTh OOIEKYJIbTYPHOTO, JMYHOCTHOIO U I103HABaTEIbHOI'O
pasButus oOyuarouuxcs. B paboueil mporpamMMe yuTeHsl Hjied U ojokeHus: KoHuenuuu pa3BuTus
MaTemaTtuueckoro oopasosanus B Poccuiickoit ®enepanuu. B snoxy nudposoil Tpanchopmanun
BCceX cdep YeIOBEYECKOW MIEATENbHOCTH HEBO3MOXKHO CTaTh OOpa30OBaHHBIM COBPEMEHHBIM
4yeJoBeKoM 0e3 0a30BO MaTeMaTHYecKOM MOJIrOTOBKH. YK€ B IIKOJIE MaTeMaTHKa CIIY)KUT
OTIOPHBIM TPEIMETOM JJsi HW3YYeHHUS CMEXHBIX TUCIHUIUIMH, a TIOCjie IIKOJbl pealbHOI
HEOOXOIMMOCTBhIO CTAHOBUTCSI HEIMPEPHIBHOE 00pa3oBaHHE, YTO TpeOyeT MOJTHOIICHHOW 0a30BOM
00111€00pa30BaTEeIbHON MOJATOTOBKH, B TOM YHCIIE U MAaTEMaTHYECKO. ITO 00YCIOBIEHO TEM, YTO
B HAIlM JHU pacTéT 4YHMCIO Mpodeccuid, CBA3aHHBIX C HEMOCPEICTBEHHBIM MPUMEHEHHEM
MaTeMaTHKU: U B cepe HKOHOMHKH, U B OU3HEcCe, U B TEXHOJOTMYECKHX OONACTIX, M JaXe B
TyMaHHUTapHBIX 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:
IPOCTPaHCTBEHHbIE (OPMBI M KOJUYECTBEHHbIE OTHOIIEHUS OT MPOCTEHIINX, YCBAUBAEMBIX B
HETIOCPEJICTBEHHOM OIIBITE, IO AOCTATOYHO CIIOXKHBIX, HEOOXOJMMBIX /ISl Pa3BUTHS HAYYHBIX U

MPUKITAAHBIX Hﬂeﬁ. bes KOHKPCTHBIX MAaTEMAaTUUCCKHUX 3HAHUH 3aTPYAHCHO TIOHUMAHUEC IPUHIUIIOB
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YCTPOMCTBA M  HCIOJIB30BAaHUS COBPEMEHHOM TEXHHKH, BOCHPHUATHE U HUHTEpIpeTanus
Pa3HOOOpa3HOM COIMAIBHOM, SKOHOMHUYECKOW,OJUTHYECKOH WHMOopMaruu, manodhdexTuBHA
IIOBCE/IHEBHAsl IPAKTUYECKAs IESATENbHOCTb. KaKIOMy uelnoBEeKy B CBOEHM KU3HU MPUXOIUTCS
BBINOJIHATh PAcy€Thl W COCTABIATH AITOPUTMBI, HAXOIUTh W MPHUMEHATH (HOPMYJbI, BIAJIETh
IPAaKTUYECKUMU NpUEMAMM F€OMETPUYECKUX H3MEPEHUIl M MOCTPOEHUl, YyuTaTh MHGPOPMALHIO,
IPEJCTAaBICHHYIO B BHUJIE TaOJMLl, UarpaMM U rpaduKoB, )KUTh B YCIOBUAX HEONPENEIEHHOCTH U
IIOHMMATbh BEPOSTHOCTHBIN XapaKkTep CIy4alHbIX COOBITHII.

OIHOBPEMEHHO C pacHIMpeHHEM cep MPUMEHEHUSI MATEMAaTUKHU B COBPEMEHHOM OOIIIEeCTBE
BcE OoJjiee BaXXHBIM CTAHOBMUTCS MAaTE€MAaTHUYECKHMM CTHJIb MBIIIJICHHUS, NPOSBIAIOLIMNCA B
oIpesieNI€HHBIX YMCTBEHHBIX HaBblKax. B mporecce u3ydeHus MaTeMaTHKU B apceHall IPUEMOB U
METOJIOB MBILIUIEHHUsI YE€JIOBEKa E€CTECTBEHHBIM O0pa3oM BKJIIOYAKOTCS WHAYKLIMS M JACTyKIUS,
o0o0mIeHne W KOHKpETH3auus, aHalu3 W CHUHTe3, KiIacCH(UKamus W CUCTeMaTH3allHs,
abctparupoBaHue u aHanorus. OOBEKTHI MaTEMaTHUECKUX YMO3AKIIOUEHMH, NpaBUiIa HX
KOHCTPYUPOBAHMsI PACKPBIBAIOT MEXAaHU3M JIOTMYECKHX MOCTPOCHUH, CIIOCOOCTBYIOT BBIPAOOTKE
yMmeHusi (opMynupoBaTh, OOOCHOBBIBATh M JOKa3bIBaTh CYXKICHHS, TEM CaMbIM pa3BUBAIOT
JOTMYECKOe MBIIUIeHHE. Benymias poib NpPUHAIICKAT MareMaThke W B (HOPMUPOBAHHU
QITOPUTMUYECKON KOMIIOHEHTBI MBIIUICHUS] U BOCIIUTAHUM YMEHHUH NeHCcTBOBAaTh IO 3aJlaHHBIM
JIrOpUTMaM, COBEpLICHCTBOBATh U3BECTHBIE U KOHCTPYHUPOBATh HOBbIE. B mpouecce pemienus 3agau
— OCHOBOM y4eOHOH JeATeNbHOCTH Ha YPOKaxX MaTeMaTUKH — Pa3BUBAIOTCS TaK)Ke TBOpUYECKas U
MPUKIIAIHAS] CTOPOHBI MBIIIIJICHUS.

OOyuenne MareMaTHKe Ja€T BO3MOXHOCTh pa3BUBaTh Yy OO0y4yaroUIMXcs TOYHYIO,
palMOHATIBHYI0 M MH(GOPMATHBHYIO pedb, YMEHHME OTOMpaTh Hanbosee MOAXOJAIINE S3bIKOBBIE,
CHUMBOJIMUYECKHE, TpaduuecKue CpeAcTBa s BBIPAKEHMS CYXKIACHUH M HarJsAHOTO HX
IIpEJICTaBICHMUS.

Heo0xonnMbIM KOMIIOHEHTOM OOIIE KyJIbTypbl B COBPEMEHHOM TOJIKOBAaHUH SIBIISETCS
o011ee 3HAKOMCTBO C METOJaMM IMO3HaHMA JEHCTBUTENBHOCTH, MPEJICTaBIEHUE O MpeAMETe U
METO/aX MaTeMaTHUKH, UX OTIMYHUI OT METOJIOB APYTUX €CTECTBEHHBIX U TYMaHUTAPHBIX HAyK, 00
OCOOEHHOCTSIX MPUMEHEHUS MaTEeMaTHKU Ui PElIeHUs HAYYHbIX M MPUKIAAHBIX 3a7ady. Takum
o0pa3om, MaTeMaTudyeckoe 00pa3oBaHre BHOCUT CBOM BKJaa B (OpMUpOBaHHE OOIIEH KYJIbTYpHI
4eJI0BEKA.

M3yueHne MaTeMaTHKH TakXe CIOCOOCTBYET JSCTETUYECKOMY BOCIUTAHHIO YEIOBEKa,
MOHMMAHHUIO KPAaCOThI U U3SIIECTBA MATEMAaTHYECKUX PACCYKIEHUHN, BOCIPUSITHIO FT€OMETPHUUECKUX

¢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
00y4eHHsI TeOMETPUU KaK COCTAaBHOM YacTW MAaTEMaTUKHU B IIKOJIE. DTOH LENU COOTBETCTBYET
JoKa3aTeNbHasi TUHUS npenojaBanus reometpun. Cienys mpeacTaBlieHHON paboyeil nmporpamme,
Ha ypOKaxX reOMEeTpHH OOYYarolIMICs YUUTCS NMPOBOIUTH J0KA3aTEeIbHBIE PACCYXACHUS, CTPOUTH
JIOTHYECKHUE YMO3AK/IIOYEHUS, JOKA3blBaTh UCTUHHBIE YTBEPIKACHHUSI U CTPOUTH KOHTPIPUMEPHL K
JIO)KHBIM, HOPOBOAUTH PACCYXKIACHUA «OT IMPOTHUBHOI'O», OTINYATH CBOMCTBA OT IIPU3HAKOB,
dbopMynupoBaTh 0OpaTHBIE YTBEPKICHUS. Y UCHHUK, OBIAICBIINN UCKYCCTBOM PacCyKIaaTh, OyaeT
MPUMEHATh €r0 M B OKpyXkaromied xu3Hu. Kak nucan reomerp u nenaror Mrops ®enopoBuu
[TappIruH, «IH0JpMH, TOHUMAKOIIMMHU, YTO TaKOE JOKA3aTeIbCTBO, TPYIHO U J1aK€ HEBO3MOXKHO
MaHUITYJIUPOBATH). M B 3TOM cOCTOHT Ba)KHOE BOCIIMTATEIILHOE 3HAUYCHUE N3YUCHUA T'COMCTPHU,
MPUCYLIEE UMEHHO OT€UYECTBEHHOW MaTEMAaTHUYECKOM IKOJIE.

Bropoil nenbro u3ydeHusi TeOMETPUU SIBISIETCS UCIOIb30BAHUE €€ KaK MHCTPYMEHTA IpU
pELICHUN KaK MaTeMaTUYECKUX, TAK U MPAKTUYECKHUX 3a/]]a4, BCTPEUYAIOUIUXCS B PEAIbHOM KU3HU.
OxoHYUBIINI KypC TI€OMCTPHUM IIKOJIBbHHUK JOJIKCH ObITb B COCTOSHHH OIpCACIINTD
TeOMETPUYECKYI0 (HUTypy, ONMHUCATh CIOBAaMH JAHHBIH YEpTEX WIM PUCYHOK, HAWTH IJIOLIA]h
3eMeNbHOT0 Y4acTKa, PacCYUTaTh HEOOXOIUMYIO JITTMHY ONTOBOJIOKOHHOTO Kabels Win TpeOyemblie
pa3Mepbl Tapaxka Il aBTOMOOWIISA. DTOMY COOTBETCTBYET BTOpAas, BBHIYMCIUTENIbHAs JTUHHUS B
HN3YUCHUN TCOMCTPUU B IIKOJIC. I[aHHafl MPAaKTUYCCKasA JIMHUA SABJIACTCA HEC MCHEC B&)KHOﬁ, yeM
nepBast. Emé [naron npennuceiBai, 4to0bl «rpaxaane [IpekpacHoro ropoja Hu B KOEM ciydae He
OCTaBIISUTH TEOMETPHIO, BeJIb HEMAJIOBAXKHO Jjaske TOOOUHOE e€ MPUMEHEHHE — B BOGHHOM JIeJie /1A,
BIIPOYEM, M BO BCEX HayKaX — JUIS JYYIIETO UX YCBOGHUS: MbI Be/b 3HAeM, Kakasi OeCKOHEeYHas
pasHuIla CYIECTBYET MCKAY YEJIOBCKOM NNPUYACTHBIM K '€COMCTPHUU U HCIIPUIACTHBIM). I[J'If[ 3TOT'0
VUUTEII0 PEKOMEHIYETCs MOA0MPATh 3a7aud MPAKTHYECKOTO XapakTepa I paccMaTpUBAEMBbIX
TEM, YUUTb JIETEN CTPOUTh MATEMATUUECKHE MOJIENIA PEATIbHBIX KU3HEHHBIX CUTYaALlUI, IPOBOJIUTH
BBIYHCIICHHS U OLIEHUBATh aJI€KBaTHOCTh MOJIyUEHHOT0 pe3ylibTara. KpaitHe BaKHO MOJYEPKUBATH
CBiA3M TCOMETpUHU C APYIUMH TIpeIMETaMHU, MOTHUBHUPOBATH HUCIIOJB30BATh OIPCACIICHUA
F€OMETPUUECKUX (QUTyp M MOHSATHH, JAEMOHCTPUPOBATH MPUMEHEHUE TIOJYYEHHBIX YMEHUH B
duzMke W TEXHUKEe. OTH CBsA3M Hauboiee sPKO BHIHBI B TeMmaX, «TpUTOHOMETpUYECKUE

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 MJ1aH Ha U3yYeHHEe TEOMETPHUH B 9 Kilacce OTBOJUT 2 y4eOHBIX Yaca B HEJENI0, Bcero 68

y4eOHBIX Yaca.



COILEPKAHUE YYEBHOI'O KYPCA "TEOMETPUS"

IToBTOpEHHUE

O06o001eHrne U cucTeMaru3anus 3HaHWM, MOJy4eHHBIX B 8 Kiacce. MHOrOYroJbHHUKHU, HX
CBOICTBa, IpU3HAKU, GOPMYIIBI IIOMAAeH. Pemenne TpeyronpaukoB. Teopema [Tudaropa.
Bnucannslit yros, ero CBOMCTBO, BIMCAHHBIE U ONMUCAHHBIE TPEYTOJbHUKU U YETHIPEXYTOJbHUKH.
[Tono6HbIe TpeyroapHUKU, TpU3HAKU 000U, OTHOIIEHHE TUIoIaiel TOJOOHBIX (GUryp

BekTopsl

Bekropsl. [nuna Bekropa. CoHanpaBieHHbIE U IPOTUBONOJIOXKHO HAIpPaBICHHbIE BEKTOPHI.
Konnuneapusie BekTophl. Cii0’keHHE BEKTOPOB 110 IIPaBUIly TPEYTOJbHUKA U NIapajuieIorpaMMa
[IpaBuio BEIYMTAHMS BEKTOPOB. Y MHOKEHHE BEKTOpA Ha yncio. CBOMCTBA IEWCTBUI HAJl BEKTOPAMU

Metox KoOpaAMHAT

Pannyc-sexrop. Koopaunars! Bekropa. KoopauHatsl BekTopa yepe3 KOOpAUHAThI €ro Hayasia
n koHua. Koopaunatel cepeauubl oTpe3ka. JyiMHa BeKTOpa. YpaBHEHUE OKPYKHOCTH, YPaBHEHHUE
MPSIMOH.

CooTHOIIEHHE MEK1Y CTOPOHAMM H YIJIAMH TPEYroJbHUKOB. CKaJIIpHOE NPOU3BeACHNE

BEKTOPOB.

Cunyc, kocunyc, Tauredc yria ot 0 mo 180 rpaxycos. Enunuunas okpyxHocTb. Teopema
CHUHYCOB, TEOpPEMa KOCHUHYCOB. PemnieHue TpeyroapHuUKoB. CKalsipHOE IPOU3BENECHUE BEKTOPOB.
Pemenue 3a1ay Ha HAXOXKACHUE YIJIa MEKY NPSIMBIMA KOOPAUHATHBIM METOIOM.

JJIMHA OKPY’KHOCTH M IJIOIIAb KPyra

[IpaBunbHBIE MHOTOYTOJIbHUKW. BrucanHass W omucaHHas OKpYy>KHOCTH. Dopmynbr s
BBIYMCIICHHS TUIOHIAAN MPABUIBHOTO MHOTOYTOJIbBHHKA, €r0 CTOPOHBI M PaJnyca BIMCAHHOW H
OMHUCaHHOUN OKpyx)HOcTe. DOpMyIbl ITMHBI OKPY>KHOCTH M IUTOMAAU Kpyra. KpyroBoi cekrop u
CErMeHT.

JABukeHust

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

[TocTpoenue o6pasza TOUKH, PUTYPHI.



IIVIAHUPYEMBIE OBPA30OBATEJ/IBHBIE PE3YJIBTATBI

OcBoenne yueOHOTO Kypca «['eoMeTpus» JOKHO O0ecIeuynBaTh JOCTHIKCHHE 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 JOCTHKEHHUSIM POCCHIMCKUX MAaTEMATUKOB Y POCCUMCKON MAaTEMATUYECKOM IIKOJIBI, K
MCIIOJIb30BAHUIO ATHX JOCTHKEHUI B IPYTUX HayKax M MPUKIAJHBIX chepax.

I'pasknanckoe M 1yXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBINOJIHEHUIO OOS3aHHOCTEH TpakIaHWHA W peaju3alii €ro Ipas,
MPEJICTABIICHHEM O MAaTEeMAaTUYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3IUIHBIX CTPYKTYP, SIBJICHUMH,
IpoLeAyp TpaKAAHCKOTO o0OIecTBa (BBIOOPHI, OMPOCHI M IIpP.); TOTOBHOCTHIO K OOCYXICHUIO
ATUYECKHX MPOOJIEeM, CBA3aHHBIX C MPAKTUUYECKUM MPUMEHEHUEM JTOCTHXKEHUI HAayKH, OCO3HAHUEM
BAKHOCTH MOPAIbHO-3TUYECKHUX IMPUHIIUIIOB B IESITEILHOCTH YUEHOTO.

TpyaoBoe BocnuTaHue:

YCTaHOBKOW Ha aKTHUBHOE YYacTHE B PEUICHWH MNPAKTHYECKHUX 3aJa4 MaTeMaTU4YeCKOM
HAIPaBIEHHOCTH, OCO3HAHMEM BA)KHOCTH MaTEMaTHYeCKOro OOpa30BaHUsA Ha MPOTSHKEHUH BCeil
JKU3HU ISl YCTIEITHOW MPO(ECCHOHANBHON NEeSTeNbHOCTH M Pa3BUTHEM HEOOXOIUMBIX YMEHUH;
OCO3HAHHBIM BBIOOPOM U MOCTPOCHUEM MHIUBUAYATHHON TPAEKTOPUU O0pa30BaHUS U KU3HEHHBIX
IUTAHOB € YYETOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH.

IcTeTHYECKOE BOCIIUTAHHUE!

CIOCOOHOCTBIO K SMOIIMOHAJIBHOMY W 3CTETUYECKOMY BOCIPHATHIO MaTeMaTHYEeCKHX
00BEKTOB, 3a/1a4, PEIICHUH, PacCyKIEeHNUN; YMEHHUIO BHUJETh MAaTEeMAaTHYECKHUE 3aKOHOMEPHOCTH B
HCKYCCTBE.

I{leHHOCTH HAYYHOI'O MTO3HAHUSA:

OpUEHTAIlNel B JEATETbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAy4YHBIX MPEACTaBICHHIN 00
OCHOBHBIX 3aKOHOMEPHOCTSAX pa3BUTHUS YEJIOBEKa, TMPUPOABI U OOIIeCTBA, IOHUMaHHUEM

MaTeMaTUYeCKOW HaAyKH KaK c(hephbl 4eTOBEUECKOU IEITEIbHOCTH, ITANIOB €€ Pa3BUTHS U 3HAYUMOCTH
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JUTSL pa3BUTHS [TUBUIIM3AIUH; OBJIAJICHUEM SI3BIKOM MAaTEMATHKU U MaTEMaTUYECKOU KyIbTYpPOU Kak
CPEICTBOM TIO3HAHUS MHpPA; OBJAJACHUEM NPOCTCHIIMMU HABBIKAMH HCCIICOBATEIBCKON
NeSITETTHHOCTH.

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

TOTOBHOCTBIO MIPUMEHSATh MAaTEeMAaTUYCCKUE 3HAHMS B MHTEPECaX CBOETO 3/I0POBBSI, BEICHUS
3I0pPOBOTO 00pa3za XH3HH (37I0pOBOE NMHUTAHHE, COATTAHCHMPOBAHHBIA PEXKHUM 3aHITUH M OTABIXA,
peryisipHasi (hu3MyecKas aKTHBHOCTH); C(HOPMUPOBAHHOCTHIO HaBBIKA PEQIICKCHUU, TMPU3HAHHEM
CBOETO MpaBa Ha OMIMOKY U TAKOTO K€ TIPaBa JPYyroro 4eIoBeKa.

JKoI0rnIecKoe BOCIIMTAHME:
OpUCHTAIlMCH Ha MPHUMEHEHHE MATEMAaTHYEeCKUX 3HAHWUW U1 pelieHHsl 3aaad B OO0JIACTH
COXPaHHOCTH OKPYKAIOIIEH Cpellbl, IUIAHUPOBAHMUS TMOCTYIKOB M OICHKHM HX BO3MOXKHBIX
MOCIICACTBHIA JUISI OKPYXKAIOIICH CpPEIbl; OCO3HAHHEM TIJIOOATBLHOTO XapaKTepa SKOJOTHYECKHX
poOJIeM U yTeH UX PEIICHUS.

JInyHOCTHBIE pe3yJibTaThl, O0ecHeYnBaIOIIe AJANTANHIO O00ydawIierocss K
W3MEHSIIIMMCS YCJIOBUSM CONMAJILHOW W PUPOIHOI Cpeabl:

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

— HE00XO0IUMOCTHIO B ()OPMUPOBAHNN HOBBIX 3HAHUI, B TOM YHCIIE POPMYITUPOBATE UIICH,
MOHSITHSI, THUIOTE3bBI 00 OOBEKTaX W SBIICHUSAX, B TOM YHCJIC paHee HEM3BECTHBIX, OCO3HABATh
nedUIUTH COOCTBEHHBIX 3HAHUIN M KOMIIETEHTHOCTEH, MIIAHUPOBATh CBOE Pa3BUTHE;

—  CIIOCOOHOCTBID OCO3HaBaTh CTPECCOBYIO CHUTYallUI0, BOCIPUHUMATH CTPECCOBYIO
CUTYaIlMI0 KaK BBI30B, TPEOYIONIMI KOHTPMEpP, KOPPEKTHPOBATh NPUHUMACMbIC pEHICHUS |

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

METAINPEIMETHBIE PE3YJIbTATbBI

MertanpeaMeTHple  pe3yiabTaThl OCBOGHHUSI  MPOTPaMMBI  y4eOHOTO nmpenMera
«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 ¢ ungopmayueli).

Ba3oBble Jjornueckue aeicTBHA:

— BBUIBJIATh U XapaKTEPU30BaTh CYNICCTBEHHBIC MPU3HAKH MAaTEMATUYCCKHX OOBEKTOB,
MOHSITHIA, OTHOIICHHA MEXKIY MOHATUSAMU; (POPMYIUPOBATH ONPEICICHIS MOHATHH; YCTaHABIIUBATh
CYIIECTBEHHBIA MPU3HAK KIACCU(PUKALWU, OCHOBAHUS JJsi OOOOIICHUS M CPABHECHHSI, KPUTCPUU
IPOBOJIUMOTO aHAJIH3a,;

— BOCIPUHHUMATH, (HOPMYJIHPOBATH M TPEOOPA3OBBIBATH CYKICHHS: YTBEPIUTEIbHBIC U
OTpUIATENIbHBIC, EANHUYHBIC, YACTHBIC U OOIINE; YCIOBHEIC,

— BBIIBJISITH MAaTEMATHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTHBOPEUUs B (aKTax,
JTAHHBIX, HAOIFOICHUSIX U YTBEPXKACHUSX; TPEIaraTh KPUTSPUH JIJISl BBISIBIICHHS 3aKOHOMEPHOCTEH
U IPOTUBOPEYHUIL;

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

— pa30bupark JOKa3aTelbCTBA MATEMAaTHUYECKUX YTBEPXKACHUH (TIPSMBIE M OT TIPOTHBHOTO),
MPOBOJIUTh CAMOCTOSITEIILHO HECIIOXKHBIC JIOKA3aTeIbCTBA MaTEMATHYECKUX (PAKTOB, BHICTPAUBATH
apryMeHTallil0, TPHUBOJUTh TPUMEPHl W  KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBCHHBIE
pacCyXIcHHUS;

— BBIOMpaTh crmoco0 pemieHuss y4eOHOWM 3amaud (CpaBHMBATh HECKOJIBKO BAapUaHTOB
peleHus, BEIOUpaTh Hanbosee MOAXOASIINN C Y4ETOM CAaMOCTOSITENIFHO BBIJCIEHHBIX KPUTEPUEB).

Ba3oBble nuccienoBarejibCcKue 1eHCTBHA:

—  WUCHOJB30BaTh  BOINPOCHI KAk  MCCIEAOBATEIbCKUH  HHCTPYMEHT  TIO3HAHWS,
dbopMynupoBaTh  BOMPOCHL, (UKCHPYIOIIME MPOTUBOpEUYHe, MpobdIeMy, CaMOCTOSTENbHO
yCTaHaBIMBaTh MCKOMOE M JaHHOE, (OPMUPOBATH THIOTE3Y, apryMEHTHPOBATH CBOIO IMO3HUIIUIO,
MHEHHUE;

— TIPOBOAWTH IO CAMOCTOSTEIHHO COCTABICHHOMY IUIAHY HECIOXKHBIM JKCIICPUMEHT,
HEOOJbIIOE HCCIEAOBAaHWE IO YCTAHOBIEHHIO OCOOCHHOCTEH MaTeMaTH4ecKoro OOBeKTa,
3aBUCHUMOCTEN 0OBHEKTOB MEXAY COOOi;

— CaMOCTOATEIHHO (POPMYITUPOBATH OOOOIICHHS M BBIBOJBI IO PE3yiIbTaTaM IPOBEIEHHOTO
HAOJTIOICHWSI, HCCIICIOBAHUS, OIECHUBATH JIOCTOBEPHOCTH TOJTYUYSHHBIX PE3yJIbTaTOB, BRIBOJIOB U
0000IIIecHMI;

—  MPOTHO3UPOBaThH BO3MOXKHOE pa3BUTHE TMpolecca, a TakkKe BBIIBUTATH

MPCANOJIOXKCHUA O €TO Pa3BUTUN B HOBBIX YCIIOBUAX.



Paborta ¢ undopmanmeii:

— BbIIBJIATH HEAOCTATOYHOCTh U H30BITOYHOCTE I/IH(l)OpMaI_[I/II/I, JaHHBbIX, HCO6XOI[I/IMBIX JIIsL

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

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

O01menue:

— BOCIPUHHUMATh U (HOPMYJIMPOBATH CYXAECHUSI B COOTBETCTBUU C YCIOBHUSIMU U LEISIMU
OOIIeHUS; ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCHMEHHBIX
TEKCTax, AaBaTh IOACHEHUS II0 XOJYy PEIICHHs 3a7add, KOMMEHTHUPOBATh IOJIyYEHHBIN
pe3yJIbTarT;

— B X0/€ OOCYXIIEHHsI 3aJaBaTh BOIIPOCHI IO CYIIECTBY OOCYKAa€MOUW TEMbI, IPOOIEMBI,
pelaeMoil 3ajaun, BbICKAa3bIBaTh M/IE€U, HALIEJICHHbBIE HA MTOMCK PEIICHHUS; COIIOCTABIISTh CBOU
CYXJIEHUS C CY)KICHUSMH JIPYTUX YYaCTHUKOB JIMAJIOra, OOHAPYKUBATh PA3JINYME U CXOJICTBO
MO3UIMI; B KOPPEKTHOM (hopMme popMyInpoBaTh pa3HOTIIACHUS, CBOM BO3PaXKEHMUS;

— 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 MHAMBUAYAJIbHON pabOThI Mpu
pelIeHnr y4eOHbIX MaTeMaTHUECKHX 3a/1a4;

— MPUHUMATh LEJIb COBMECTHOW AEATEIbHOCTH, IUIAHUPOBATh OPraHU3ALMIO0 COBMECTHON
paboThl, pacupenensiTh BUIbl paboT, JOrOBapuBaThCs, OOCYXIaTh IMpOIECC M Pe3yibTar
paboThl; 06001IaTh MHEHUST HECKOJIBKHX JIFOJICH;

— y4yacTBOBaTh B IPyNNOBBIX (hopmax paboThl (0OCykaeHUS, OOMEH MHEHUSMHU, 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 pezynamueHwvle Oelicmeus 006ecneuusarom @opmMuposanue CMulCI08bIX
YCMAHOBOK U ICUSHEHHBIX HABLIKOG TUYHOCTIU.

Camoopranmusanus:

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

CaMOKOHTPOJIb:

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

— MpPeABUICTh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IPU PEIIEHUM 3aJaud, BHOCHUTb
KOPPEKTHBBI B JIEATEIILHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, HAIEHHBIX ONIMOOK, BBISIBICHHBIX
TPYIHOCTEH;

— OILIGHUBaTh COOTBETCTBHUE pe3yJbTaTa JIESATEIbHOCTH MOCTABICHHON LENU U YCIOBHUSM,
OOBSICHATh MPUYMHBI JOCTHXKEHMSI WM HEJOCTH)KEHUS LI, HAXOIUTh OLIMOKY, /1aBaTh OLICHKY

IPUOOPETEHHOMY OIIBITY.

MHNPEAMETHBIE PE3YJBbTATHBI

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

BekTopsl

Biagere noHsATHEM BEKTOpP. YMETh CTPOUTH BEKTOp, PaBHBIM CyMME, PAa3HOCTH IBYX
BEKTOPOB M MPOU3BEACHUIO BEKTOpa Ha 4uciao. Pa3nuuarhs KoJUIMHEapHbIE, HEKOJUIMHEAPHBIE,
COHAIPABJICHHBIE, [IPOTUBOIIOJIOKHO HAIIPaBICHHBIE BEKTOPHI. [10/1b30BaThCA BEKTOpaMU, IOHUMATh
UX TEOMETpUYECKMH M (PU3MUECKUIl CMBICH, MPUMEHATh UX B PEHIEHUHM T'€OMETPUUECKUX 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. lloyb30BaThCsd METONOM KOOpPAMHAT HA IUIOCKOCTH, NPHUMEHSTH €r0 B
PELIEHNU TEOMETPUYECKUX U MPAKTUYECKUX 3a7a4

CooTHomIeHHE MeXK1Y CTOPOHAMM M yIVIaMHU TpeyrojibHuka. CKajlsipHOe NPOu3BeJeHne
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BEKTOPOB

3HaTh TPUTOHOMETPUYECKHE (DYHKIIMH OCTPBIX YITIOB, HAXOAUTH C UX MTOMOILBIO Pa3IMYHbIC
9JIEMEHTHl MPSMOYTOJIBHOTO TPEYroJbHHUKA («peUIeHHEe MPSMOYTOJbHBIX TPEYTOJIbHUKOBY).
Haxomuth (C mOMOUIbIO KaJNbKYJISATOpa) JJWHBI U YIJIbl A HETAOJMYHBIX 3HAuYCHUH. YMeETh
HAXOJUTh TPUTOHOMETpPUYECKUE (PYHKIUHU TYIbIX YrioB. [lonb30BaThCst popMyliaMu MpUBEACHUS U
OCHOBHBIM  TPUTOHOMCTPUYCCKHUM  TOXACCTBOM  UIA HaXO0XICHUA COOTHOIIICHHUH MCKOY
TPUTOHOMETPUYECKUMHU BeIM4YMHaMu. lcrnonp30BaTh TEOpEMbl CHUHYCOB M KOCHUHYCOB JUISI
HAXOXJICHUS PA3JIMYHBIX AJIIEMEHTOB TPEYrOJbHUKA («PELICHUE TPEYrOJIbHUKOBY»), MPUMEHAITh UX
IOpU PEIICHUHM TEOMETPUYECKUX 3aaad. HaxomuTh IUIOmaas TpeyrojlbHHUKA Yepe3 (opmyry,
COJZIEpKAIIYI0O CHHYC yIla TPEYroJIbHUKA. BiIaaeTs NOHATHEM CKAJSIPHOE NPOU3BEACHUE BEKTOPOB.
YMeTh BBIUMCIATH CKAISIPHOE MPOU3BEACHUE [0 ONPENCICHUI0 M JUIsi BEKTOPOB, 3a/IaHHBIX
KoopauHatamu. [I[puMeHsTh CKaasipHOE MPOU3BEACHUE BEKTOPOB JIJISl HAXOXKACHUS JUIMH U YTJIOB.

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
MOJIyYEHHbIE YMEHHUS B IPAKTUYECKUX 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, MPUMEHSTH ABMKEHUS IIJIOCKOCTH MJis pEIIeHUs 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 M cronp30BaTh 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 TEOMETPUICCKHUIA M (DU3MUECKUI CMBICITBI ATHX ect/3/
omnepanuii. PeraTe reoMmeTpruiecKue 3a1a4n ¢ UCTIOIb30BAHUEM
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. BBIJIeNSITh MONHBIN KBaApaT 1JI1 HAXOXKACHUS
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 3aa4, AJIs ONPEAEIIEHUS PACIIOIOKEHHS IPSIMOM.
[TprMeHsITh 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 T€OMETPHH.

https://uchebnik.mos.ru/material

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

COOTHOIIEHHUS CTOPOH H 11 dopmMynupoBaTh OnpeaeacHus TpuronoMeTpudeckux Gpyukiuii | https://resh.edu.ru/subject/12/5/
YIJIOB B TPCYTOJIbHHUKE. TYIBIX U IPSIMBIX YIJI0B. BEIBOIUTH TEOPEMY KOCUHYCOB H hhttps://s
CkaysipHOe MTPOU3BEICHHIE TEOpPEeMY CHHYCOB (C pauyCcoM OMHMCAHHOM 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. BBIUMCIATH 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
MHOTOYTOJIbHHKOB, OMPEICIISATh YUCIIO T, JJIHHY 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 JIUTAH YT, TUIOIAAEN CEKTOPOB ¥ CETMEHTOB. BhIunciaTh 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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