MHUHHUCTEPCTBO IIPOCBENIEHWSI POCCHITCKON ®EJIEPALIUN

MUHHCTEPCTBO 00PA3OBAHMS 1 HAYKi AJNTAHCKOTO Kpas

Komuter no 00pazoBatitio 1 MOJOACHKHOM HONHTHKS AJMHHHCTD

PACCMOTPEHO

METOAHYLCKHM O0LCAHHEHHEM
yMHTEACH OCHOBHOIO obULero
" cpeaneto obwero

obpazosaHi”

2 Rt
C ;?:_/”‘ abanosa L H

Mposekon Ne "I_
ot «29y» asrycray 2023 1

MBOY «llaenoszasoackas COLLI»

COITACOBAHO
ZamectnTeal aupextopa no YBP

[/
s
LS |
4 ‘/‘/_ /7 Bamyanua H.10
lpo T‘U(ufl No i
o1 «29» asryctan 2023 r,

PABOYASA ITPOI'PAMMA

yyebHoro npegmeta

«I"eomeTpusi»

Cubupckue Oruu 2023r

auun [TasioBeKkoro paioHa

YTBEPXKIEHO

s 11 kiacca moaHoro ooiero o0pa3oBaHus

Ha 2023-2024 y4eOHblii rox

CocraBurenb: [IatkoBa JInana BacunbeBHa

YUYUTECIIb MAaTCMAaTUKU



IHHOACHUTEJIBHASA 3ATIMCKA

Paboyas mporpamma yae6HOTO Kypca «I'eomerpusi» 6a30Boro ypoBHs it oOydatommxcst 10 —11 kimaccoB pazpaborana Ha ocHoBe DenepanbHOTO
roCyJapCTBEHHOTO 00pa30BaTEILHOTO CTaHapTa CpeHero oomero oOpa3oBaHus, C y46TOM COBPEMEHHBIX MUPOBBIX TPEOOBAHUH, IPEABABISEMBIX K
MaTeMaTn4eckoMy OOpa3oBaHMIO, M TPaAUIMK poccuiickoro oOpaszoBanus. Peamusamms mporpamMMbel 0O€cIieUMBAEeT OBJAJICHUE KIFOUEBBIMU
KOMIICTCHUOWAMHU, COCTABJIANOIIUMH OCHOBY JIA CaMOpPa3BUTUA W HCIIPCPBIBHOI'O 06pa3013aH1/1;1, NEJIOCTHOCTD O6HIGKYJII)TypHOFO, JJMIYHOCTHOI'O U
IMO3HABATCIBbHOT'O PA3BUTHSA JIMYHOCTH 06yqa}01111/1x051.

HEJIX U3YUYEHUSA YYEBHOI'O KYPCA

BaxxrocTh y4eOHOTO Kypca reoMeTpuHr Ha YPOBHE CpeIHEro ob1iero o0pa3zoBanus 00ycIOBIeHA MPAKTUYECKON 3HAYMMOCTHIO METaNPEIMETHBIX
U TpeIMETHBIX pe3yJlbTaTOB OOy4eHHs] TeOMETPUH B HAIMPaBICHUM JIHUYHOCTHOTO Pa3BUTHsS oOydaromuxcs, (GpopMupoBaHUS (YHKIHOHAIbHON
MaTeMaTU4YeCKON TPaMOTHOCTH, M3YYCHHUs IPYruX y4eOHBIX AMCHUIUIMH. Pa3BuTHe y 0OydYarOmMXCsl MPABWIBHBIX MPEACTABICHUN O CYINIHOCTH U
MIPOUCXOKICHUN TEOMETPUIECKUAX aOCTPaKIUi, COOTHOIIEHUH PEaTbHOTO U HUICATHHOTO, XapaKTepe OTPAKEHHS MAaTEeMaTHUYECKOW HAYKOW SIBICHUU U
MPOIIECCOB PEATBHOTO MHpPa, MECTe TE€OMETPHH B CHUCTEME HAayK W POJM MaTEeMaTHYECKOTO MOJCIMPOBAHMS B HAYYHOM TIO3HAHWHM U B TPAKTHUKE
crocoOCTBYeT (POPMHUPOBAHUIO HAYYHOTO MHUPOBO33PCHHUS YUAIIUXCS, a TaK)Ke Ka4eCTB MBIIUICHHUS, HEOOXOUMBIX JUTS alalTallid B COBPEMEHHOM
oOmiecTne.

FGOMeTpI/IH ABJACTCA OJHUM U3 0a30BBIX IpeaAMETOB Ha YPOBHE CPECAHETO O6I_HCFO 06p330BaHH${, TaK Kak 00ecreyrnBaeT BO3MOKHOCTE HN3YUYCHUA
KaK JUCHHUITIINH CCTeCTBeHHO-HaquOﬁ HaIIpaBJICHHOCTHU, TaK U FYMaHHTapHOﬁ.

Jloruueckoe MBIIIJICHHUC, (1)OpMI/IpyeMOG IIpu U3y4CHUU O6y‘IaIOH_II/IMI/IC$I MMOHATHHHBIX OCHOB ICOMCTPpHUH WU IIOCTPOCHHUH LCIIOYKH JIOTHYCCKUX
YTBep)KI[GHI/Iﬁ B XOAC peHICHU I'COMETPUUCCKUX 3a/la4, YMCHUC BbIABUI'ATb U OIIPOBCPIraThb r'UIIOTE3bl HCIIOCPECACTBECHHO UCIIOJIB3YHOTCS IIPU PCIICHUN
3aa4 €CTCCTBCHHO-HAYYHOI'O IUKJId, B YaCTHOCTHU M3 KypCa (I)I/ISI/IKI/I.

YMeHue OPHUCHTHPOBATBHCA B IMIPOCTPAHCTBC UI'PACT CYIICCTBECHHYIO POJIb BO BCCX 00macTIx JACATCIIBHOCTHU YCJIOBCKA. OpI/IeHTaHI/IH YCJIOBCKA BO
BPEMCHHU U MPOCTPAHCTBEC — H606XOJII/IM06 YCJIOBHUEC €TO COUAJIBHOTO 6BITI/I}I, (bopMa OTPAKCHHUA OKPYKAKOIICTO0 MUPA, YCIIOBHUEC YCIICIIHOT'O IIO3HAHUSA
1 aKTUBHOT'O Hp606pa30BaHI/I}I JI€HCTBUTEIILHOCTH. OHepI/IpOBaHI/Ie MMPOCTPAHCTBCHHBIMU 06pa3aMH O6’[>CI[I/IH$IGT Pa3HLIC BU/BI y‘le6H01>i u pr,HOBOI\/’I
ACATCIBHOCTH, MABJIACTCA OJHHUM U3 HpO(I)eCCI/IOHaJ'ILHO BaKHBIX KaudcCTB, IIOOTOMY AaKTyaJlbHAa 3aJa4a (bOpMI/IpOBaHI/ISI y 06yqa}oumxc;1
MNPOCTPAaHCTBCHHOI'O MBIINIJICHUA KaK Pa3sHOBUIHOCTH O6p33HOl"O MBINUIJICHUA — CYIICCTBCHHOI'0O KOMIIOHCHTA B IIOATOTOBKE K HpaKTquCKOﬁ
ACATCIIBHOCTH ITO MHOTHUM HAIIpaBJICHUAM.



Lenb ocBOeHMA porpaMMBbl yueOHOT0 Kypea «I'eomeTpus» Ha 6a30BOM ypoBHE 00ydeHUs — 00111e00pa3oBaTebHOE U OOIIEKYIBTYPHOE Pa3BUTHE
oOyyaromuxcsi 4yepe3 oOecreyeHre BO3MOKHOCTH NPUOOPETEHHs M HCHOJb30BAHUS CUCTEMAaTHYECKHMX T'€OMETPHUYECKUMX 3HAHUN M JIeHCTBHH,
crnenn()UIHBIX TEOMETPUH, BO3MOYKHOCTH YCIICIIHOTO MPOI0JDKEHHS 00pa30BaHuUs 10 CIIEHUAIBLHOCTSIM, HE CBSI3aHHBIM C TIPUKJIaTHBIM UCTIOIh30BaH HEM
reOMETPHUH.

[Iporpamma mo reomerpuu Ha 0a30BOM YpPOBHE IpeaHa3HaueHa Ui OOy4YaromIMXCs CpPEeIHEH IIKOJbI, HE HCIBITHIBABIINX 3HAYUTEIHHBIX
3aTpyJHEHUH Ha ypOBHE OCHOBHOTO o0miero oOpasoBanusa. Takum o0Opa3oMm, oOyuaromecs Ha 0a30BOM YPOBHE [JOJDKHBI OCBOUTH OOmIHe
MaTeMaTU4YeCKUE YMEHUs, CBSI3aHHBIE CO CIIEHU(PHKON TeOMETPUM M HEOOXOIUMBIE JUIS )KU3HH B COBPEMEHHOM olrmiecTBe. KpoMe 3T0ro, OHM MMEroT
BO3MOXHOCTb U3yYUTh T€OMETPUIO OoJiee I1yO00KO, €C/IU B JalbHENIIIEM BO3HUKHET HEO0X0IMMOCTh B FEOMETPUUECKUX 3HAHUAX B IPO(ECCUOHATBHON
NEeSITEIbHOCTH.

JlocTrkeHue e OCBOEHUS MpOoTpaMMbl 00ECIIEUNBAETCS PEIIEHUEM COOTBETCTBYIOIIUX 3a/1ay. [IpHopuTeTHBIMU 3a1a4aMi OCBOCHUSI Kypca
«I"'eomeTpum» Ha 6a30BOM ypoBHE B 10—11 kitaccax siBIsitOTCS:

(hopMHpOBaHHE MTPEAICTABICHUS O TEOMETPUHN KaK YaCTH MUPOBOM KYJIbTYpPhl U OCO3HAHUE €€ B3aHMOCBSI3H C OKPYKAIOIIUM MUPOM;

(dbopMHpOBaHHE MPEACTABIEHUS O MHOTOIPAHHUKAX U TeJax BpAallleHUs KaK O BaXHEHIINX MaTeMaTUYECKUX MOJEIIAX, MO3BOJIIONINX ONUCHIBATh U
M3y4aTh pa3HbIe SIBJICHUS OKPYKAIOLIEr0 MUPA;

(hopMHpOBaHHE YMEHHUS paclo3HaBaTh Ha YepTekax, MOJIENIAX U B pEaIbHOM MHpPE MHOTOTPaHHUKH U TeJla BpaleHUS;

OBJIaJIEHUE METOaMHU PELIeHUs 3a7jau Ha IOCTPOEHUS Ha U300paKEHUAX MPOCTPAHCTBEHHBIX (DUTYD;

(hopMHUpOBaHHE YMEHUS ONIEPUPOBATH OCHOBHBIMU MOHSATUSMHU O MHOTOTPaHHHUKAX U TeJIaX BpalleHUsI U UX OCHOBHBIMU CBOMCTBAMH;

OBJIaJICHUE aJITOPUTMAMU PEIICHUsI OCHOBHBIX THUIIOB 3a/ay; (OpMHpPOBAHHE YMEHUS MPOBOJUTH HECIOXKHBIE J0Ka3aTeabHbIE PACCYXICHUS B XOJ€
pELIeHHs CTePEOMETPUUYECKUX 3a/1a4 U 3a/1a4 C MPAKTUUYECKUM COJCpKaHHEM;

pa3BUTHE UHTEJUIEKTYAIbHBIX U TBOPYECKUX CIIOCOOHOCTEN 00ydaromuxcsl, O3HaBaTeIbHON aKTUBHOCTH, MCCIIEI0BATEIbCKUX YMEHUM, KPUTUYHOCTH
MBIIILJICHHUS;

(dbopmupoBanue pyHKIIMOHAIBHON rPaMOTHOCTH, PEJICBAHTHONW M€OMETPUU: YMEHHE PAaClO3HABATh MPOSBICHUS T€OMETPHUUECKUX TOHITUN, OOBEKTOB U
3aKOHOMEPHOCTEH B pealIbHBIX JKU3HEHHBIX CUTYALUAX U IPU U3YUYEHUU APYrUX yUeOHBIX MPEAMETOB, IPOSBICHUS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEH,
(dbopMynupoBaTh UX Ha S3bIKE TEOMETPUU U CO3/IaBaTh F€OMETPUYECKHE MOJETH, MPUMEHITh OCBOCHHBI I'€OMETPUYECKHI ammapar Uil pelieHus
MIPAKTUKO-OPUEHTUPOBAHHBIX 3a]1a4, UHTEPIPETUPOBATH U OI[CHUBATDH MOJIy4YE€HHBIE PE3YIbTaThlI.

OTIMYUTEIbHONH 0COOEHHOCTEIO MpOorpaMMsbl SBJISICTCA BKIIFOUYCHUC B KypC CTECPCOMCTPUU B HAYAJIC €0 U3YyUCHUA 3a/la4, pCIIA€MbIX Ha YPOBHC
HUHTYUTUBHOI'O IIO3HAHUA, U OHpe,Z[eJ'IéHHLIM O6p2130M OpraHn3oBaHHas1 pa60Ta Haag HHMH, 4YTO CHOCO6CTBYIOT Pa3BUTHUIO JIOTHYCCKOIO M
MMPOCTPaHCTBCHHOI'O MBIIIJICHUS, CTUMYJIUPYCT MMIPOTCKAHNUC HHTYUTHUBHBIX ITPOLECCOB, MOTUBUPYCT K I[aaneﬁmeMy HU3YUCHUIO TpCAMCETA.

Hpe,[[HOLITeHI/IC OTHaETCs HarxiJHO-KOHCTPYKTUBHOMY METOY 06y‘IeHI/I}I, TO €CTb TCOPETUICCKUC 3HAHWA UMCIOT B CBOEM OCHOBE YYBCTBCHHOCTb
HpeﬂMeTHO'HpaKTquCKOﬁ JesATeIbHOCTH. Pa3zButHne MMPOCTPAHCTBCHHBIX Hpe,I[CTaBHCHI/Iﬁ Yy ydqamuxcda B KypCe CTCPCOMETpPUHN IMPOBOIUTCA 3a CUeT
peuIcHud 3aa4 Ha CO3JaHUC NTPOCTPAHCTBCHHBIX o6pa30B " 3aJ1a4 Ha OIICPpHUPOBAHUC TTPOCTPAHCTBCHHBIMU 06pa3aMI/1. CO3I[8.HI/I€ 06pa3a MIpOBOAUTCH C
Ol'[OpOfI Ha HarJgAHOCTb, a OIICPUPOBAHUC o6pa30M — B YCJIOBUAX OTBJICUCHUA OT HArNIAAHOCTH, MBICJICHHOI'O U3SMCHCHUS €0 UCXOJHOTO COACPKaHU .



OcHoBHbIE cofiepKaTenbHble TMHUU Kypca «I'eomerpun» B 10—11 knaccax: «MHororpaHHUKN», «IIpsMble U IIIOCKOCTH B IPOCTpaHCTBEY, «Tena
BpalleHus», «BeKTopel U KOOpAMHATHI B IPOCTpaHCTBE». DOpMHUpPOBAHME JIOTUYECKUMX YMEHMI paclpenensieTcss He TOJIbKO IO COAEp KaTelbHbIM
JUHUSM, HO U 110 TOAaM 00yUeHHUs Ha YPOBHE CPEIHEro 00Iero oopa3oBaHusl.

Coneprxanue 00pa3oBaHus, COOTBETCTBYIOIIEE IPEAMETHBIM pe3yIbTaTaM OCBOSHHI paboyeil MporpaMMBbl, pactpeieIiEHHBIM 10 T01aM 00y4IeHHS,
CTPYKTYpPUPOBAHO TakuM 0Opa3oM, YTOOBl OBJAJCHHE T'€OMETPHYECKUMH TMOHATUSAMU W HAaBBIKAMHU OCYIIECTBIISIIOCH TIOCIEIOBATEIBHO U

MOCTYIATEIBHO, C COOJIIOICHUEM MIPUHIIUITA TPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHUS BKITFOYAIUCH B OOIIYIO0 CUCTEMY '€ OMETPHUSCKUX MTPEICTaBICHHIMA
oOyJaronuxcs, pacmupsis U yriayousist €€, 00pa3ys MPOYHbIE MHO)KCCTBCHHBIC CBSI3H.

MECTO YYEBHOT' O KYPCA B YYEBHOM IIJIAHE

Ha u3yuenue reomeTpun OTBOJUTCS 2 Yaca B HEAETIO.

COJAEPKAHUE YYEBHOI'O KYPCA

11 KJIACC

Tena Bpamenust

LII/IJ'II/IHI[pI/I‘IeCKaH IMOBCPXHOCTD, 06pa3y}01u1/1e HHHHHﬂqueCKOﬁ IMOBCPXHOCTHU, OCb HHJ’IHH,Z[pH‘lCCKOfI IIOBEPXHOCTH. HI/IJ'II/IHI[pi OCHOBAaHUuA H
OoKkoBas IMOBCPXHOCTD, o6pa3y}01ua;1 " OChb, IJ1o1maab OOKOBOI M MOJIHOM IOBEPXHOCTH.

Konnueckas IOBCPXHOCTD, 06pa3y}01une KOHMYECKOM IIOBCPXHOCTHU, OCb U BCPIIHNHA KOHHUYECKOM IIOBCPXHOCTH. KOHy'CI OCHOBAaHHUC U BCPIIHHA,
o6pa3y10ma;1 K OCh, IJ101I1aJab OOKOBOI U MOJHOM IIOBCPXHOCTH. VceuéHHbIN KOHYC: 06pa3y10ume X BBICOTA, OCHOBAHUA U OoKoBas IOBCPXHOCTD.

Cdepa u map: ueHTp, paauyc, AMaMeTp; TUIOIIa b MOBEPXHOCTH cephl. B3aumHoe pacnonoxenue cdhepbl U MI0CKOCTH; KacaTeabHask III0CKOCTh
K cdepe; miomaab chepsl.

I/I306pa)KCHI/Ie TCJI BpallICHUA HA TIIIOCKOCTH. PEBBépTKa HUJINHApPA U KOHYCA.

KOM6I/IHaI_II/II/I TCJI BpalllCHUd U MHOTOI'PAHHUKOB. MHOFOFpaHHI/IK, ONMCAHHBINA OKOJIO C(I)epLI; C(pepa, BIIMCAHHAasA B MHOTOI'PAHHUK, HUJIN TCJIO
BpalllCHUA.



[Tonsitue 06 06bpéMe. OcHOBHBIE CBOMCTBAa 00BbEMOB Teil. Teopema 00 00bEME PSIMOYTOJILHOTO Tapajulesienumneaa u cieacTsus u3 He€. O0bém
UIHHAPa, KoHyca. O0BEM 1mapa u miomaas cepsl.

[Too6usbIe Tena B npoctpancTBe. COOTHOMICHUST MEXAY IJIOMIAsIMA TOBEPXHOCTEH, 00bEMaMy IOJOOHBIX TEIl.

Ceuenust nunuHApa (MapajuiesibHO U NEPIEHIUKYJISIPHO OCH), CEUEHHUs] KOHyca (IapajuleJbHOE OCHOBAHUIO U MPOXOJSIIEE Yepe3 BEPLIUHY),
CEueHMs 11apa.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bextop Ha muiockocTH U B mpocTpaHcTBe. ClloKeHHe W BBIYUTAHME BEKTOPOB. YMHOKEHHE BEKTOpa Ha 4yucio. Pa3ioxeHue BeKTOpa Mo TpEM
HEKOMIUIAHApHBIM BekTopaMm. IlpaBuno mnapamnenenunena. Pemenue 3amad, CBSA3aHHBIX C IPUMEHEHUEM IPAaBWII JIEWCTBUM C BEKTOpaMH.
[IpssMmoyronpHas cucrema KoopauHaT B mpoctpaHcTBe. Koopaunatel Bektopa. Ilpocreiimme 3agaun B KOOpAMHATaX. YTOJI MEXAY BEKTOPAMHM.

CkansipHoe NpOU3BE/IEHUE BEKTOPOB. BblunciieHHEe YIrioB MeEXIy NpPSAMBIMH M IJIOCKOCTAMHU. KoOpIMHATHO-BEKTOPHBIM METOJ NpU pPELIEeHHH

reOMEeTPUUYECKUX 3a/1a4.
INIJTAHUPYEMBIE PE3YJIbTATBI

JIMUHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE Pe3yNbTaThl OCBOCHUS MPOrpaMMbl yueOHOTO peameTa «MaremaTrka» XapakTepu3yrTCs:

I'paxnanckoe BocnuTaHue:

c(OpPMUPOBAHHOCTHIO IPAKIAHCKO MO3UIIUU 00YYaOIIEerocst Kak aKTUBHOTO M OTBETCTBEHHOT'O YJICHA POCCUHCKOTO 00I1IeCTBa, PEACTaBICHUEM
0 MaTeMaTUYEeCKHUX OCHOBaX (DYHKIMOHHPOBAHUS PA3NUYHBIX CTPYKTYp, SIBJICHHI, MPOLEAYp TpakJaHCKOTO oOmiecTBa (BBIOOPHI, OMPOCHI U Tp.),
YMEHHEM B3aUMOJICHCTBOBATh C COLIMATLHBIMU HHCTUTYTAMH B COOTBETCTBHHU C UX (DYHKIUSIMU U Ha3HAUYCHUEM.

IlaTpuoTnyeckoe BocIUTAHHE:

c(hOpPMUPOBAHHOCTHIO POCCUNUCKOM IPaXKJAHCKOM MACHTUYHOCTH, YBAKECHHSI K TPOILJIOMY M HACTOSIIIEMY POCCUICKONM MaTEMaTUKH, IEHHOCTHBIM
OTHOILIEHHUEM K JOCTHKEHMSIM POCCHUICKHX MAaTe€MaTUKOB M POCCUHCKOM MAaTEMaTUYECKOW IIKOJIbI, K MCIOJIb30BAHUIO 3TUX JIOCTHKEHUN B JIPYrux

HayKaxX, TEXHOJIOTUAX, C(I)ean OKOHOMHMKHM.

JlyXOBHO-HPAaBCTBEHHOI'0 BOCIINTAHMSA:



OCO3HAaHUCM OYXOBHBIX LIGHHOCTGfI pOCCHﬁCKOFO HapoJa; C(pOpMI/IpOBaHHOCTBIO HPaBCTBCHHOI'O CO3HAHUS, 9TUUCCKOI'0 MOBCACHU A, CBA3aHHOIO C
MPAKTUYCCKUM MMPUMCHCHUCM I[OCTI/I)KGHI/Iﬁ HAayYKU U JCATCIBbHOCTBIO y‘IéHOI‘O; OCO3HAHHUEM JIMYHOT'O BKJIaJia B IIOCTPOCHUC YCTOfIqHBOFO 6y;[y1uer0.

IcTeTHYECKOE BOCIIUTAHHE:

ACTETUYECKUM OTHOLIEHHEM K MHpY, BKJIIOYas ICTETUKY MAaTEMaTHUYECKUX 3aKOHOMEPHOCTEM, OOBEKTOB, 3a/ad, pELICHUM, pacCyKICHUII;
BOCIIPUMMYHUBOCTBIO K MAaTEMATUYECKUM aCEKTaM pa3Iu4HbIX BUJIOB UCKYCCTBA.

dusnyeckoe BOCIUTAHME:

c(OPMUPOBAHHOCTHIO YMEHHUS NMPUMEHATh MaTeMAaTUYECKUE 3HAHUS B MHTEpecax 3/J0pOBOro M 0e30omacHOro olpasa >KHW3HH, OTBETCTBEHHOTO
OTHOIIEHUSI K CBOEMY 3JI0pPOBBIO (370pOBOE€ MUTAaHUE, COATAHCHUPOBAHHBIA PEXUM 3aHIATHA M OTHbIXa, peryispHas (u3nueckas aKTUBHOCTD);
(bM3MYECKOTO COBEPIIEHCTBOBAHUS, IIPU 3aHATHUSAX CIIOPTUBHO-030POBUTEIBHON JESATENBHOCTHIO.

TpynoBoe Bociutanue:

TOTOBHOCTBIO K TPYZYy, OCO3HaHHWEM LIEHHOCTHU TPYAOII00US; HHTEPECOM K pa3InyHbIM chepaM NpodeccuoHaNbHON AeSITeTbHOCTH, CBA3aHHBIM C
MaTeMaTHKOM U € MPHUII0KEHUIMU, YMEHHEM COBEpIIaTh 0CO3HAHHBIN BHIOOP Oy/yIiel mpodeccuu 1 peain30BbIBaTh COOCTBEHHBIE )KHU3HEHHbIE IIJTaHbI;
TOTOBHOCTBIO U CIIOCOOHOCTHIO K MAaT€MaTHYECKOMY OOpa30BaHUIO M CaMOOOpa30BaHHIO HAa MPOTSHKEHUM BCEHl KU3HU; TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEHIEHUU IPAKTUYECKUX 3a7a4 MATEMaTHYECKON HAPABICHHOCTH.

JKO0JIOTHYECKOe BOCIIUTAHUE:

c(OPMUPOBAHHOCTHIO IKOJOTHUYECKON KYyIbTYPhl, IOHUMAHUEM BIUSHUS COLMAIbHO-PKOHOMUYECKUX MPOIIECCOB HA COCTOSHUE MPHUPOJHON U
COLIMANIBHOM Cpe/ibl, 0CO3HAHMEM TIJI00AIbHOTO XapaKTepa SKOJOTUYECKUX MpoOJeM; OpHeHTalMeld Ha MPUMEHEHHWE MaTeMaTHYeCKUX 3HAHUU s
pelIeHns 3a/1a4 B 00JIaCTH OKpY KarowIeil cpeibl, INIaHUPOBAHUS MTOCTYIKOB U OLEHKU WX BO3MOXHBIX MTOCIEICTBUMN ISl OKPYKaIOIIEH CPebl.

LleHHOCTH HAYYHOT' O MO3HAHUS:

c(hOpMUPOBAHHOCTHIO MUPOBO33PEHHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U OOIECTBEHHOW MPAKTUKH, TOHUMaHUEM
MaTeMaTH4eCKON HayKH Kak c(hepbl 4eTOBEUECKOM IS TEIbHOCTH, ATAOB €€ Pa3BUTHUS U 3HAYMMOCTH JJIs1 pa3BUTHS LIMBUIM3AIUH; OBJIA/ICHUEM S3BIKOM

MaTeMaTUKH M MaTeMaTH4eCKOM Ky.HBTypOﬁ KaKk CpCeACTBOM IIO3HAHUA MHPA, T'OTOBHOCTBKO OCYIICCTBJIATH IPOCKTHYIO M HCCICAOBATCIILCKYHO
ACATCIIBHOCTD HHAUBUAYAJIIbHO U B I'PYIIIIC.

METAIIPEIMETHBIE PE3YJIbTATHI



MeranpeaMeTHbIe — pe3yJabTaThl  OCBOCHHMSI — MPOrpaMMbl  yueOHOro  mpeamera  «MaTemaThka» — XapaKTepU3YIOTCsS — OBJIAJICHUEM
YHUBEPCATIbHBIMU HO3ZHABAMEIbHBIMU OCUCMBUAMY,  VHUBEPCATIbHLIMU — KOMMYHUKAMUBHBIMU — OCUCMBUAMU,  VHUBEPCALbHLIMU — PeyIsmUHbIMU
oelicmeusamu.

1) Yuusepcanvuvie noznasamenvhnuie oeticmaus, obecneuugarom Gopmuposanue 6a308bIX KOSHUMUBHBIX NPOYECCO8 0OVUAIOWUXcs (0c80eHue
MemOo008 NOZHAHUSL OKPYHCAIOUe20 MUPA, NPUMEHEHUe T0SULEeCKUX, UCCAe008ameNbCKUX onepayull, ymeHul pabomams ¢ uHgopmayuetl).

ba3oBble Jornveckue aelcTBUS:

BBISIBIISITh U XapaKT€PU30BaTh CYLECTBEHHBIE NMPU3HAKM MAaTEeMaTHMUECKUX OOBEKTOB, MOHSTHUN, OTHOIIEHHH MEXIy MOHATHSAMH; (HOPMYJIHPOBAThH
onpe/ieNieHus IOHATHI; yCTaHABIMBAaTh CYLIECTBEHHBIN NMPU3HAK KiIacCU(UKAIMKU, OCHOBAHUS i1 0000IIEHNs U CPaBHEHUS, KPUTEPUU TIPOBOJIUM OTO
aHaJn3a;

BOCIIPUHUMATh, GOPMYIHPOBAThH U MPeoOPa30BbIBATH CYKICHUS: YTBEPAUTEIbHBIE U OTPUIIATEIbHbBIE, €IMHUYHbIE, YACTHBIE U OOLIUE; YCIOBHBIE;
BBISIBJISITh MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUns B (pakTax, JAHHBIX, HAOIMIOJACHUAX U YTBEPKACHUX; TIpeJylaraTb KpUTEpUU
JUISI BBISIBJICHUSI 3aKOHOMEPHOCTEN Y IIPOTUBOPEUH;

JIEJIaTh BBIBOJIBI C MCIOJIb30BAaHUEM 3aKOHOB JIOTHKH, AETYKTUBHBIX U1 MHAYKTHUBHBIX YMO3aK/IFOUEHHUH, YMO3aKIIFOUEHNUH 110 aHAJIOTUH;

MIPOBOJUTH CAMOCTOSATEIHHO JOKa3aTeIbCTBA MAaTEMaTUUECKUX YTBEPKICHHM (MpsSMble U OT MPOTHUBHOTO), BHICTPAUBATh apryMEHTALMIO, IPUBOIUTH
MIPUMEPBI U KOHTPIIPUMEPDI; 000CHOBBIBATh COOCTBEHHBIE CY)KJICHUS U BBIBOJIBI;

BBIOMpaTh CHOCO0 pemieHus y4eOHOM 3amadu (CpaBHUBATh HECKOJBKO BApHAHTOB pEIICHHUS, BBHIOMpaTh HamOoJiee MOAXOIAIMIMN C yd4ETOM
CaMOCTOSITEIIEHO BBIJICIICHHBIX KPUTCPHUEB).

Ba3oBble nccienoBarebCcKHe NeliCTBHA:

HCII0JIb30BAaTh BOIPOCHI KaK MCCIENI0BATEIbCKUM HHCTPYMEHT IO3HAHUSA;, (OPMYIMPOBATH BOMNPOCHI, (PUKCHpyIOLIUE MPOTUBOpEUYue, Mpodiemy,
YCTaHaBIMBATh HCKOMOE U JaHHOE, GOPMHUPOBATH TUIIOTE3Y, ApTYMEHTUPOBATH CBOIO MO3UIINIO, MHEHHUE;

MIPOBOJUTH CAMOCTOSTENBHO CIJIAHWPOBAHHBIN SKCIIEPUMEHT, UCCIIEOBAHKE [0 YCTAHOBIECHUIO OCOOCHHOCTEH MaTeMaTUYECKOTr0 0ObEKTa, SBICHUS,
MIpoLIeCcca, BBISBICHUIO 3aBUCUMOCTEH MEXAY 00BEKTaMH, SBICHUSMU, POLIECCAMU;

CaMOCTOSITENIBHO (POPMYIHUPOBATH 0OOOIICHNUS W BBIBOJBI MO Pe3yiIbTaTaM MPOBEIEHHOTO HAOMIOJCHUS, UCCIEIOBAHUS, OICHUBATh IOCTOBEPHOCTh
MOJIy4YE€HHBIX Pe3y/IbTaTOB, BEIBOJIOB M 0000IIECHNI;

MIPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE MPOIIECCa, a TAKXKE BBIABUTATH MPEINOJIOKEHUS O €0 Pa3BUTUHU B HOBBIX YCIOBUSX.

Padora ¢ undpopmanueii:
BBISBIIATE Ae(DUIUTH MH(POPMAIMH, JaHHBIX, HEOOXOIUMBIX JUI OTBETA Ha BOPOC U JUISI peLLICHUs 3a1a4H ;

BbIOMPATh HH(OPMAIIHIO U3 UCTOUHUKOB PA3JIMUHbIX TUIIOB, aHAIM3UPOBATh, CHCTEMATU3UPOBATh U MHTEPIPETUPOBATH HH(OPMALIMIO PA3IMUHBIX BHJIOB
1 GOpM Ipe/ICTaBICHHUS;



CTPYKTYpUPOBaTh HH(OPMAIHIO, TPEACTABIATH €€ B pazIMyHbIX (hopMax, HILTIOCTPUPOBATH I'papHUuEcKH;
OLICHUBATh HAAEKHOCTH MH(OPMAIIHH IO CAMOCTOSTENLHO CHOPMYIIMPOBAHHBIM KPUTEPHSIM.

2) Vuusepcanbhvle KOMMyHUKamugHbvle 0eticmeus, 00ecneuusarom c@hopmuposanHoCms COYUAIbHbIX HABLIKOE 00VUAIOUUXCSL.
Oo0menue:

BOCIIPMHUMATL U (1)OpMy.HI/Ip0BaTI> CY)XXICHHUA B COOTBETCTBUHU C YCIIOBUAMMU U LCTISIMU 06III€HI/ISI; SICHO, TOYHO, I'PaMOTHO BbIpaKaTb CBOIO TOYUKY 3PpCHUMA
B YCTHBIX U MIMCbMCHHBIX TCKCTAX, AaBATh MOSACHCHUA 110 X004y PCIICHHUA 3aa4i, KOMMCHTHPOBATDH HOJIy‘IGHHBIfI PE3YyiIbTaT,
B X0Ji¢ 0OCYK/ICHUS 3aaBaTh BOTPOCHI IO CYIIECTBY 00CYKIaeMOl TeMBbI, IMPOOIeMbI, pelIaeMOi 3a/1a41, BhICKA3bIBATh MJICH, HAIICIICHHBIC HA TIOUCK
PEILIEHHUS; CONIOCTABIIATH CBOU CY)KJIEHUS C CY)KJIEHUSIMHU JAPYrMX YYaCTHUKOB JHaiora, oOHapyXKUBaTh pa3iNune U CXOJICTBO MO3UIMI; B KOPPEKTHOU
dhopme hopMynHpoOBaTh pa3HOTIIACHS, CBOM BO3PAKEHMUS;
MPEACTABJIATE PE3YJIbTAThI pCHICHUA 3a1a4U, SKCIICPUMCHTA, HCCIICI0OBAaHUA, ITIPOCKTA; CAMOCTOATCIIBHO BI)I6I/IpaTI) Q)opMaT BBICTYILICHUS C y‘IéTOM 3aaa4
MIPE3CHTAIH U 0COOCHHOCTEW ayAUTOPUH.

CoTpyaHnuecTBo:

MMOHUMATh W HUCIOJIB30BaTh MPEUMYIIECTBA KOMAaHIHOW M WHIWBHAYAIBHOW PaOOTHI MPU PEIICHUH YYeOHBIX 3a/a4; MPUHUMAThH 1€ COBMECTHOU
NESTEHPHOCTH, TIJIAHUPOBATh OPraHU3AIMI0 COBMECTHOM pPalOOThI, paclpenessiTh BHIBI padOT, JTOTOBAPUBATHCS, OOCYKJATh MPOIECC W PE3yNIbTaT
paboThl; 06001IaTh MHEHUST HECKOJIBKHX JTFOJICH;

y4acTBOBaTh B TPYMIOBHIX Gopmax padoTel (0OCykIeHUs, 0OMEH MHEHUH, «MO3TOBBIE IITYPMBI» M HWHBIC); BBITIOJIHATH CBOIO YacTh PaOOTHI U
KOOPJIMHUPOBATh CBOM JEHCTBUS C JAPYrMMH WIEHAMH KOMAaH[Ibl, OIICHMBATh KAauyeCTBO CBOEro BKJIaJa B OOLIMN MPOIYKT MO KPUTEPUSIM,
chOpMyIUPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBUSI.

3) Vuusepcanvnvle pecynamuensle oelicmaus, 00ecneuusaiom Gopmuposanue CMblCI08bIX YCMAHOBOK U HCUSHEHHIX HABLIKOS TUYHOCIU.
Camoopranuszanms:

COCTaBIIATH IUIaH, AITOPUTM PEIICHUS 3a/1a4M, BEIOUPATh CIOco0 pelieHus ¢ yu€TOM UMEIOIIUXCSI PECYpPCOB U COOCTBEHHBIX BO3MOKHOCTEHH,
apryMeHTHPOBATh U KOPPEKTUPOBATH BApUAHTHI PEUICHHH ¢ y4ETOM HOBOM HH(OPMALIUU.
CaMOKOHTPOJIb:

BJIaJIeTh HABbIKAMU TO3HABATEJIbHON pedUIEKCUU KaK OCO3HAHUS COBEPIIAEMbIX AECHCTBUI M MBICIMTENbHBIX MPOLIECCOB, UX PE3YJIbTATOB; BIAJETh
crioco0amu caMOITPOBEPKH, CAMOKOHTPOJIS MPOLIEcca U pe3ysIbTaTa pelleHnss MaTeMaTHYecKoH 3a/1auu;

NPEIBUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh NP PELICHUHU 3a/1a4l, BHOCUTh KOPPEKTUBBI B JESITEIBHOCTh HA OCHOBE HOBBIX OOCTOSTEJIBCTB,
JIAHHBIX, HAlJIGHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBHE Pe3y/bTaTa LEJIH U YCIOBHUIM, 0OBACHATh MPUUMUHBI JOCTIKEHUS I HEIOCTHXKEHUS PE3yJIbTaTOB JESTeIbHOCTH, HAX0AUTh
OLIMOKY, TaBaTh OLICHKY IPHOOPETEHHOMY OIIBITY.



11 KJIACC

OmnepupoBaTh NOHATHAMHU: [IIMHAPHUYECKAs TIOBEPXHOCTh, 00pa3yIOIIne MUIMHIPUICCKON MOBEPXHOCTH; IIMJIMH/IP; KOHMYECKasi MMOBEPXHOCTH,
oOpa3yromye KOHNYECKOH IOBEPXHOCTH, KOHYC; cheprieckasi IOBEpPXHOCTb.

Pacno3naBate Tena Bpamenust (MWIMHIP, KOHYC, cepa U map).
OOBACHATH CIIOCOOBI MOJTYYEHHUSI TEJ BpallleHusl.
KnaccudumupoBaTs B3auMHOE pacmoiokeHue chepsl U MIIOCKOCTH.

OmnepupoBaTh MOHATHSAMH: IIAPOBOM CETMEHT, OCHOBAHHME CETMEHTAa, BBICOTA CECMEHTA; MIApOBOW CJOW, OCHOBAHHUE IIAPOBOTO CJIOS, BBHICOTA
IIIAPOBOTO CJIOST; MIAPOBOI CEKTOP.

Boruncnsate 00bEMBI U TIIOIIAIU TTOBEPXHOCTEH TEN BpallleHHsl, FTEOMETPUUECKUX TeJl C MPUMEHEHHEM (POopMyIL.

OnepupoBaTh MOHATHSIMH: MHOTOTPAaHHUK, BIIMCAHHBIN B cdepy U OMHCAHHBIN oKoJio chepsbl; cdepa, BOUCAHHASI B MHOTOTPAHHUK WM TEJO
BpAaIlICHHUS.

BbIyncnsaTe COOTHOLICHHS MEKIY TUIOMIAIIMU OBEPXHOCTEN 1 00bEMaMu OTOOHBIX Tell.
N300paxats n3ydaembie GUTYpbl OT PYKH U C TPUMEHEHUEM MPOCTHIX YEPTEKHBIX HHCTPYMEHTOB.
BrInosiHATE (BBIHOCHBIE) TUIOCKHE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYDP: BUJI CBEPXY, COOKY, CHH3Y; CTPOUThH CEUCHHSI TEJI BPAILICH Usl.

W3Bnekatb, MHTEPHPETUPOBATH U IMPeoOpa3oBbIBaTH HH(OPMALMIO O MPOCTPAHCTBEHHBIX T€OMETPUYECKHUX (UTypax, MPEACTAaBICHHYIO Ha
YyepTexax U pUCyHKax.

OHepI/IpOBaTB MMOHATHUCM BEKTOP B IIPOCTPAHCTBC.

BBINONHATE NEHCTBUS CIOKECHUS BEKTOPOB, BBIYUTAHHS BEKTOPOB M YMHOXCHHS BEKTOpa HA YHCIIO, OOBSCHATh, KAKAMH CBOWCTBAMH OHU
00J1a1aroT.



[IpuMeHATH IPaBWIIO MapAIICIICIIUIIEA.

OnepupoBaTh NOHATUAMU: A€KapTOBBI KOOPIAMHATHI B IPOCTPAHCTBE, BEKTOP, MOJYJIb BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YT OJI
MEX1y BEKTOPAaMHU, CKAJSIPHOE MPOU3BEACHNE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPBI.

HaXO[[I/ITb CYMMY BCKTOPOB M NPOU3BCIACHUC BCKTOPA HA YUCJIO, YIOJI MCKAY BCKTOpaMHU, CKAIIPHOC MMPOU3BCACHUEC, PACKIIAAbIBATL BEKTOP I10
ABYM HCKOJUIMHCAPHBIM BEKTOpPAaM.

3aI[aBaTI) IIJIOCKOCTh YPAaBHCHUCM B I[CKapTOBOﬁ CUCTCMC KOOpAWHAT.

[IpumensaTh reomeTpuyueckue (QaxkThl IS PELICHUS CTEPEOMETPUUYECKUX 3ajad, MPEANoaralolMX HECKOJIbKO LIAaroB pPElIeHUs, €CIU YCIOBUS
MIPUMEHEHHUSI 3a/1aHbl B IBHOU (opMe.

Pemrate HpOCTGfIIHPIC TCOMETPUUCCKUEC 3a/la41 HAa IPUMCHCHNEC BEKTOPHO-KOOPAWMHATHOTO METO1a.

Pemrate 3aJa4d Ha J0Ka3aTCJIbCTBO MaTEMAaTHYCCKUX OTHOIIICHUM U HaXO0XJICHUC T'COMETPUUCCKUX BCIIMYUH I10 o6pa3uaM WK aJIrTOpUTMaM,
MIPUMCEHSAA U3BECTHBIC METO/JIbI IIPU PCIICHUU CTAHAAPTHBIX MAaTEMAaTUYCCKUX 3aaaY.

[IpuMeHsTh MpOCTEHIIINE MPOTPAMMHBIE CPEICTBA U YJIEKTPOHHO-KOMMYHHKAITMOHHBIE CHCTEMBI ITPH PEIIEHUN CTEPEOMETPUUYECKUX 3a/1aY.
[IpuBoIMTE TpUMEPHI MAaTEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJIE U KU3HU, PACIIO3HABATDH MPOSBIECHUE 3aKOHOB FT€OMETPHH B HCKYCCTBE.
[IpuMeHsTh MoTydyeHHBbIE 3HAHUS Ha MPAKTHKE: aHAJIM3UPOBATh PeajbHbIe CUTYyallMd M MPUMEHSITh M3YUYCHHBIE MOHATUS B Mpoliecce MoMcKa

pelieHus MareMaTudeckd chopMyIMpOBAHHON MpOOJEMbl, MOJECIUPOBATh pealibHbIE CUTYyallMd Ha $I3bIKE M'€OMETPHUH, MCCIEIO0BATh MOCTPOCHHbBIE

MOJECIN C HUCIIOJB30BaAHHUEM I'€COMECTPUUYCCKUX MOHATUHN U TEOpEM, allriapara anre6pbl; peuiaTth HPAKTUYCCKUE 3adavdM, CBA3AHHBIC C HAXOXIACHHUEM
TCOMCTPUYICCKUX BCIIMYHH.

11 KJIACC
Ne HauMeHoBaHMe pa3/ie/ioB U TEM NMPOTrPaMMbI KosimyecTBO 4acoB JnexkTpoHHbIe (MbpOBbIEe) 06pa3oBaTe/bHbIE
n/m Bcero KoHTposibHEIE [IpakTuyeckue pecypCrl
paboThl paboThl
1 Tena BpallleHUs 12 BBeJMTe 3HaUeHHe BBeJMTe 3HaUeHHe [[]]
2 OOBEMBI TeN 5 1 BBeauTe 3HaueHne [[]]
3 BeKTOpBI ¥ KOOP/IUHATHI B IPOCTPAHCTBE 10 1 BBe/lUTe 3HaueHHe [[]]
4 [loBTOpEHME, 0600611I€eHHE, CHCTEMATHU3ALUSA 1 BBeAUTe 3HaueHue |[[]]
3HaHUH 7

Jlo6GaBUTH CTPOKY



Ne HanmMmeHoBaHue pa3fesioB U TeEM IPOrpaMMbl KosinuecTBo 4yacoB
n/m Bcero KoHTposibHbIE [IpakTHUyeckre
paboThI paboThl
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3
11 KUIIACC
No Tema ypoka KosinyecTBo yacoB
n/mo Bcero KonTposbHble IIpakThyeckue
paboThl paboThl
1 [[Cdepa u map: neHTp, paguyc, JUaMeTp; IJIO0IAAb TOBEPXHOCTH BBeJHUTE BBeJHUTE
C¢epbﬂ] 3Ha4YeHHue 3Ha4YeHue
2 [[B3aunMHOe pacmnoJioxkeHue chepbl U IJIOCKOCTH; KacaTesbHas BBe/IUTe BBe/IUTE
IJIOCKOCTB K cdepe; miowmaab chepsbi]] SHa4eHne SHaueHne
3 [[M306paxkeHue cephl, apa Ha MI0CKOCTU. CedyeHHUd 1mapal] BBe/IUTe BBe/IUTE
3Ha4YeHue 3Ha4YeHHue
4 [[UunuHapudeckas IOBEPXHOCTb, 06pa3yolide HUJIUNHAPUYECKON BBe/IUTE BBe/IUTE
MOBEPXHOCTH, OCb LIUJIMHAPHUYECKON TOBEPXHOCTH ] SHageHune SHageHune
5  [[LunuHAp: ocHOBaHMSA U GOKOBasi IOBEPXHOCTD, 00pasywoas u BBEJUTE BBeJUTE
OCb; TJIOIIA/Ib GOKOBOM U NMOJTHOM MOBEPXHOCTH] | SHa4eHune SHa4eHHne
6  [[M306paxeHue UIANH/PA HA IJIOCKOCTU. Pa3BEépTKa UIMHApA. BBe/IUTE BBE/IUTE
CeyeHus1 UMJIMHAPA (MJIOCKOCTHIO, TApa/LIeTbHOU WU 3HaueHune 3HaueHune
neprneHAUKYJISIPHON OCH UIKUH/ApPA)]]
7 [[KoHWYecKasi MOBEPXHOCTb, 06pasywoIre KOHUYeCKOH BBEJUTE BBeJNTE
NOBEPXHOCTH, OCb M BepIIMHA KOHUYECKOW MOBEPXHOCTH]] 3HaueHune 3HaveHune
8  [[KoHyc: ocHOBaHMe U BepllMHA, 06pa3yolast U 0Cb; MJIOLIA/b BBE/IUTE BBE/IUTE
OGOKOBOM U MOJIHOM NMOBEPXHOCTH] | 3HaueHune 3HaqeHune
9  [[YceuéHHBIH KOHYC: 06pa3yIOIKe U BbICOTA; OCHOBaHHUS U BBeJINTE BBeJINTE
6O0KOBasi MOBEPXHOCTh]] SHaueHune SHaveHune
10 [[M300parkeHHe KOHyca Ha MJIOCKOCTU. Pa3BépTKa KoHyca. BBeJUTE BBeJJUTE
CeyeHus KOHYyca (IIJIOCKOCTbIO, Napa/ljieJibHOM OCHOBAHUIO, U SHaueHune SHaveHune
MJIOCKOCTbI0, IPOXO0/Isiillel yepe3 BeplirnHy)]]
11 [[Kom6GuHauus TeJ BpallleHHWs ¥ MHOTOI'PaHHUKOB] | BBeJIUTE BBeJIUTE
3Ha4YeHHne 3Ha4YeHHue
12 [[MHororpaHHHUK, ONHCAaHHbIK 0K0JI0 cdeprl; cdepa, BMCAaHHAS B BBeJiUTE BBeJIUTE
MHOTOTPAaHHUK UJIM B TeJI0 BpallleHUs |] SHaueHune SHaveHue
13 [[TlonsiTue 06 06béMe. OCHOBHBIE CBOHCTBA 00BEMOB Te]| BBeJiUTE BBeJIUTE
3Ha4YeHHue 3Ha4YeHHue

AnekTpoHHbIe (IMbpPOBbIE) 06pa30BaTebHbIE
pecypchl

JlaTa

U3y4eHUs

BBeJIUTE
JaTy
BBE/JIUTE
JaTy
BBEJIUTE
JaTy
BBEJIUTE
JaTy
BBEJIUTE
JaTy

BBEJIUTE
AaTy

BBeJUTE
naty
BBeJUTE
naty
BBeJUTE
naty
BBeJUTE
naty

BBeJUTE
ATy
BBeJUTE
aTy
BBeJUTE
aTy

JeKTpoHHbIE LU POBLIE
o6pa3oBaTeJbHbIe PeCypChl

[[1]
[[1]

[[1]
[[1]

[[1]
[[1]

[[1]
[[1]
[[1]
[[1]

[[1]
[[1]

[[1]



Ne Tema ypoka KoJsinuecTBo 4acoB Jlata JeKTpOoHHbBIE U PPOBbIE

n/m Bcero Kontposbhbie [lpaktuyeckue H3YIEHHA o6pasoBaTeJ/ibHble PECYPChI
paboThl paboThl
14 [[0O6BéM uuauHApPaA, KOHyCA]] 1 BBeJUTe BBeJUTE BBeauTe [[]]
3Ha4YeHue 3Ha4YeHue AaTy
15 [[06BéM wapa u miowaab cdhepsi]] 1 BBe/JMTe BBeJMTe BBeguTe [[]]
3Ha4YeHHue 3Ha4YeHue AaTy
16 [[Ilogo6HbIe Tesa B mpocTpaHcTBe. COOTHOLIEHUS MEXAY 1 BBEJUTE BBeJUTe BBeauTe [[]]
IJIOLIA/IIMU IOBEPXHOCTEHN, 06'bEMaMU MOA0OHBIX TeJ] | 3Ha4ieHue 3HavieHue AaTy
17 KouTtposibHas pa6oTa o Temam [["Tesa Bpauenusa” u "O6beMbl 1 1 BBEJHTE BBeauTe [[]]
Tej["]] 3Ha4YeHue AaTty
18  [[BekTop Ha MJIOCKOCTH U B IPOCTPAHCTBE] ] 1 BBEJUTE BBEJHUTE BBeauTe [[]]
3Ha4YeHue 3Ha4YeHHue AaTy
19 [[CnoxeHMe U BBIYMTAHUE BEKTOPOB]| 1 BBEJHTE BBEJMTE BBeauTe [[]]
3Ha4YeHHue 3Ha4YeHHue AaTy
20  [[YMHO>xeHMe BeKTOpa Ha 4YMCI0]] 1 BBEJHTE BBEJMTE BBeauTe [[]]
3Ha4YeHHue 3Ha4YeHHue AaTy
21 [[Pa3nioxkeHHe BEKTOpaA M0 TPEM HEKOMIIJIAaHAPHBIM BEKTOpaM. 1 BBEJUTE BBeJUTE BBeauTe [[]]
[IpaBusio napasienenunesal] 3HaYeHune 3HayeHune Aaty
22 [[PemeHue 3aa4, CBSI3aHHBIX C MPUMEHEHUEM MTPaBUJI IeUCTBUH 1 BBeJjUTE BBeJjUTE BeauTe [[]]
C BeKTOpaMI/I]] 3HaYeHHe 3HayYeHHe Aary
23 [[IlpsamoyroJibHasi CHCTeMa KOOP/IMHAT B MPOCTPAHCTBE. 1 BBeJjUTE BBeJjUTE BeauTe [[]]
KoopauHaTel BekTopa. [Ipocreiune 3aja41 B KOOpAUHaTax]| SHatueHne SHa4eHHne Aaty
24 [[Yroa mexay BekTopaMmu. CKaJisspHOe pou3BeieHHe BeKTopoB]] 1 BBeJjUTE BBeJjUTE BeauTe [[]]
3Ha4Y€eHHue 3Ha4Y€eHHue AaTy
25 [[BbruucyieHHE YIIOB MEXKAY MPSIMBIMU U IJIOCKOCTSIMH] | 1 BBeJjUTE BBeJUTE BeguTe [[]]
3Ha4YEeHHue 3Ha4Y€eHHue AaTy
26 [[KoopanHaTHO-BEKTOPHBIHA METO/ PH pellleHUH 1 BBE/IUTE BBE/IUTE BBeauTe [[]]
reoMeTpUYEeCKUX 3aﬂaq]] 3Ha4YeHue 3Ha4YeHue JaTy
27 KoHTposibHas paboTa 1o TeMe [["BekTopbl U KOOpIMHATHI B 1 1 BBeJIUTE BBeauTe [[]]
npocTpaHcTBe']] 3HaveHue Aaty
28 T[loBTOpeHHE, 0600IEeHNE U CHCTEMATHU3al[Usl 3HAHUH. 1 BBEJUTE BBEJUTE BBeaute |[[]]
[[OcHOBHBIE GUTYpBI, GAKTHI, TEOPEMBI Kypca IJIAHUMETPUH] | SHadeHune SLER Lt AaTy
29 TloBTOpEHHE, 0600IEHHE U CHCTEMATHU3AI[MS 3HAHUH. 1 BBEJMTE BBEJNTE BBeauTe [[]]

[[OcHOBHBIE dUrypsbl, GaKThI, TEOPEMBI Kypca IJIAHUMETPHUH] | SHadeHune SLER L Aaty



Ne
n/o

30

31

32

33

34

Tema ypoka

[ToBTOpEeHUe, 06061eHHE U CUCTEMaTU3alMs 3HaHUM. [[3aauu
IJIAHUMETPUH U METO/ibl UX pellleHud] |

[ToBTOpeHue, 06061eHHEe U CUCTEMaTU3alMs 3HaHUM. [[3aauu
IJIAHUMETPUH U METO/ibl UX pellleHus] |

[ToBTOpeHUe, 060061eHHEe U CUCTEMATU3aAlMs 3HAHU .
[[OcHOBHBIe dUTYpBI, GAKThI, TEOPEMBI Kypca CTepeoMeTpHUH] |

WToroBasi KOHTpoOJIbHasi paboTa

[[[ToBTOpEeHME, 06061 eHHE U CUCTEMATHU3AlM 3HAHUH ||
PeweHune 3aaay EMN «BekTopbI»

35 CnhoxeHue, BbluMTaHME BEKTOPOB. YMHOMEHME BEKTOPA Ha YMCN0
36 KomnaaHapHble BEKTOPLI

37 KoHTponbHaa pabota «MeToa KoopAWHAT B NPOCTPAHCTBEY
38 PeweHune 3aga4 EMN «KoHyc»

39 PeweHue 3aga4y EMN «KoHyc»

40 PeweHue 3aga4 EM «KoHyc»

41PeweHune 3agay EMN «Unanuap»

42 PeweHune 3agad EM3 «Umnnnnap»

43 3avet « KoHyc, umnmugp»

44 PeweHune 3agay EMN3 «Chepa»

45 PeweHwne 3apay EM «Chepa»

KosnuecTBo yacoB

Bcero KoHTposibHbIE

paboThl

1 BBeJIUTE
3HauyeHue

1 BBEUTE
3HayeHue

1 BBeUTE
3HayeHue

1 1
BBE/JIUTE
3HaYeHUe

1

1

1

1 1

1

1

1

1

1

1

1

1

[TpakTHyeckue
paboThl

BBeaHTe
3Ha4YeHHue

BBeJUTE
3HavYeHue

BBeJUTE
3HavyeHue

BBeJUTE
3HavYeHue

BBEJUTE
3HavYeHue

JlaTa

HU3y4YeHud

BBeJUTE
Aaty
BBeJIUTE
JaTy
BBeJIUTE
JaTy
BBEJIUTE
JaTy
BBEJIUTE
JaTy

JeKTpOoHHbBIE U PPOBbIE
o6pa3oBaTeJibHbIE PECYPChI

[[1]
[[1]
[[1]

[[1]
[[1]



Tema ypoka KosnuectBo yacoB JlaTa JJIeKTpOHHBIe I PPOBbIE
Bcero Kontposbhbie [lpaktuyeckue H3YIEHHA o6pasoBaTeJ/ibHble PECYPChI

paboThl paboThl

46 3a4eT « KoHyc, umannap, chepa» .
47 PeweHune 3agay O3 «Ob6bem NpAMOYro/sibHOro napasnajienuneaa»
48 O6bem NpsAMon NPU3Mbl, ULMAMHAPA B 3aga4ax EM !
49 O6bem UMAnHAPA. KOHyca B 3aga4ax EMN '
50 O6bem unnmHapa, KOHyca B 3aga4vax EMN '

1
51PeweHne 3agay EMN3 «O6BbEMbI» .
52 PeweHue 3aga4 EMN3 « Obbembi» 1
53 KoHTponbHana pabota « O6bembl TEN» 1
54 3ayet no Teme « O6bembl TEN «

1
55 PeweHune 3agad EMN « MaaHnumetpuar» .
56 PeweHwue 3apay EIN « MNnaHnumeTpua» 1
57 PeweHwue 3apay EIN3 « NnaHnumHtpma»
58 PeweHwue 3apay EIN « NnaHnmetpua» '

1
59 PeweHue 3apay « Teopema ditnepa .
60 PeweHue 3aga4 « Teopembl MeHenaa 1 Yesbi»
61 PeweHune 3agay « Teopembl MeHenasa n Yesobi» !

1

62 PeweHue 3aga4 « Teopembl MeHenaa 1 Yesbi»



Ne Tema ypoka KoJsinuecTBo 4acoB Jlata JeKTpOoHHbBIE U PPOBbIE

H/H Bcero KOHTpOJIbeIe HpaKTI/I‘{eCKI/Ie HU3y4YeHud O6paSOBaTeJIbeIe pecypchbl
paboThl paboThl
63 PelweHune 3a4a4 C NPaKTUYECKUM CoaepKaHnem 1
64 PeleHune 33434 C NPAKTUYECKUM CcogepKaHNem 1
1
65 PelweHune 33434 C NPaKTUYECKUM cogepKaHnem
1
66 KoHTponbHan pabota «PelweHue 3aaay EM»
1
67 3ayeT « PeweHune 3aaa4 EM»
1
68 MoBTOpEHME, 3aKpenieHne maTepuana
1

Jlo6GaBUTH CTPOKY

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 68 6 0



