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HHOACHUTEJBHAA 3AIIMCKA

PaGouass mporpamma yue6HOro kypca «I'eomerpusi» 6a3zoBoro ypoBHs ansi oOydarommuxcsi 10 —11 kimaccoB paszpaboTaHa Ha OCHOBE
denepanbHOrO rocy1apcTBEHHOr0 00pa30BaTEILHOTO CTAaHJAPTa CPEIHEro 00IIero 00pa3oBaHusl, ¢ y4ETOM COBPEMEHHBIX MUPOBBIX TPEOOBAHMIA,
MPeIbSABISEMBIX K MAaTEMAaTUYECKOMY 00pa30BaHuI0, U TPAAUILIMNA poccuiickoro oopa3oBanus. Peanu3zanus nporpaMMsl oOecrieunBaeT OBIaIeHNE
KITFOUEBBIMH KOMIICTCHIIMSIMHU, COCTaBISIONUMHU OCHOBY Il CAMOPA3BHUTHsI M HEMPEPHIBHOTO 00pa30BaHMs, IEIOCTHOCTh OOMICKYIbTYPHOTO,
JUYHOCTHOTO U TIO3HABATENILHOTO Pa3BUTHSI TUYHOCTH 00YYarOIIMXCS.

HOEJIN U3YYEHUSA YYEBHOI'O KYPCA

BaxHocTh y4eOHOro Kypca TE€OMETPHM Ha YypPOBHE cpenHero oOmiero oOpa3oBaHHs OOYCIOBJICHA MPAKTHYECKOW 3HAYUMOCTBIO
METAINpPEeIMETHBIX U TPEJIMETHBIX Pe3ylIbTaTOB OOYUEHHUS T€OMETPUU B HAINPABICHHH JMYHOCTHOTO Pa3BUTHs oOydarommxcs, (popMupoBaHUs
(GYHKIIMOHATPHOH MaTeMaTHYeCKOW TPAaMOTHOCTH, HM3YYCHHUsS JAPYrHMX Yy4YeOHBIX AMCHUIUIMH. Pa3BuTHe y 0OydYaromuxcsi MpaBUIIBHBIX
Hpe[ICTaBJIeHI/Iﬁ O CYIIHOCTHU U IMPOUCXOKACHUU I'COMETPHUICCKUX a6CTpaKHI/II\/JI, COOTHOHICHHWH PCAJIbHOI'0O U UACAIILHOI'O, XapaKTEpPEC OTPaKCHUA
MaTeMaTHYECKOW HayKOM SIBJICHUW U MPOILIECCOB PEaIbHOTO MUPA, MECTE TE€OMETPUU B CUCTEME HAYK U POJIM MATEMaTHYECKOTO MOJICIUPOBAHUS B
HayYHOM IIO3HAHWHW W B IIPAKTHUKE CHOCO6CTByeT q)OpMI/IpOBaHI/IIO HAay4YHOI'0 MHPOBO33PCHUA YyYAlIHUXCAd, a TaKXKE Kad4CCTB MbIINIJICHHUA,
HEOOXOIUMBIX JJISl /IalITAlliU B COBPEMEHHOM OOIIIECTBE.

I'eomeTpust sBIsIeTCS OJHUM M3 0a30BBIX MPEAMETOB Ha YPOBHE CpEIHEro OOIIero oOpa3oBaHUs, TaK Kak 0OECIIEYMBACT BO3MOXKHOCTH
M3YYEHUS KaK JUCLUILIINH €CTECTBEHHO-HAYYHOUW HAMPaBICHHOCTH, TaK U TYMaHUTApHOM.

Jlornueckoe MbIIIEHUE, (POPMUPYEMOE TMPU HM3YYCHHH OOYYAIOIIMMUCS TOHATUMHBIX OCHOB TE€OMETPHUU M TOCTPOCHHUM LETOYKH
JIOTUYECKUX VYTBEPXKACHUNM B XOJE€ pEIIeHHs TeOMETPHUYECKHX 3aJad, yMEHHE BBIIBHTaTh M OINPOBEPraTh THIOTE3bl HEMOCPEICTBEHHO
HCIIOJIB3YIOTCA IIPpU PCIICHUU 3aaa4 CCTCCTBCHHO-HAYYHOI'O IIUKJIA, B YACTHOCTH M3 KYypCa (1)I/I3I/IKI/I.

YMeHue OpUeHTUPOBAThCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO BCEX 0ONACTAX JNEATEIBHOCTH YenoBeka. OpHeHTalus YeloBeKa
BO BPEMEHHU M IPOCTPAHCTBE — HEOOXOIUMOE YCIIOBHE €r0 COIUATBHOTO OBITHS, (hopMa OTPAKEHUST OKPYKAFOIIETO MUPA, YCIOBUE YCIICIIHOTO
MO3HAHUS U aKTUBHOTO NpeoOpa3zoBaHus AeiicTBUTEN HOCTU. OneprpoBaHie MPOCTPAHCTBEHHBIMU 00pa3aMu 00BEANHSIET pa3HbIe BUABI YUeOHOU
U TPYJIOBOM EATEIBHOCTH, SIBIIICTCS OAHUM U3 MPOPECCHOHATBHO BAKHBIX KAYECTB, TIOITOMY aKTyajbHa 3a/1a4a (OPMHUPOBAHUS Y 00 YIArOTITUXCSI
IMPOCTPAHCTBCHHOI'0O MBINUJICHHA KaK Pa3sHOBUJIHOCTH 06p33HOFO MBIIIJICHUSA — CYHICCTBCHHOI'O KOMIIOHCHTA B IMOATOTOBKE K HpaKTquCKOﬁ
JEeSTeTbHOCTH 110 MHOTHM HaIPaBIICHUSIM.

[lens ocBoeHus mporpaMmbl yaeOHOTO Kypca «I'eomeTpusi» Ha 0a30BOM ypoBHE 00y4deHHUs — OOIeo0pa3oBaTeIbHOE U OOIICKYJIBTYPHOE
pa3BuTHE OOy4arommxcs 4depe3 oOecreueHrue BO3MOXKHOCTU MPUOOPETEHHsI W HMCIONb30BaHUS CHCTEMATHUYECKUX T€OMETPHUYECKHX 3HAHUN U
HeﬁCTBHfI, CHCHI/I(bI/I'-IHLIX TCOMETPHH, BOSMOKXHOCTH YCIICITHOT'O IIPOJOJIKCHUA 06p330BaHI/I$[ o CrICHUaJIbHOCTAM, HE CBA3AHHBIM C IMPUKIAJHBbIM
UCIOJIb30BaHUEM T€OMETPHUHU.



[IporpamMma mo reomeTrpuu Ha 0a30BOM YpPOBHE MpeJHA3HAUYCHA AJIsl OOYYAIOIIMXCS CpPEelHEN IIKOJIbI, HE MCIBITHIBABIIMX 3HAUYHUTEIbHBIX
3aTpyJHEHUH Ha ypOBHE OCHOBHOro 00mmero oOpasoBanus. Takum oOpa3om, oOydarommecs Ha 0a30BOM YpOBHE OJKHBI OCBOUTH OOIIHE
MaTeMaTHYeCKUe YMEHUs, CBS3aHHbIE CO Creu(UKON reOMETpUH U HeOOXOAMMBIEe AJIs JKU3HH B COBpEeMEHHOM obuiectBe. Kpome aToro, onu
UMEIOT BO3MOXHOCTh M3y4YHThb I€OMETpHUI0 Oojiee TIyOOKO, €C B JaJbHEHIIEM BO3HUKHET HEOOXOJMMOCTh B T'€OMETPUYECKHX 3HAHUSX B
npodeccuoHanbHOM e TEIbHOCTH.

JlocTuKEHHE L€ OCBOEHUS IPOrpaMMbl 0OECIIEUMBAECTCSI PELIEHHMEM COOTBETCTBYIOIIMX 3aznad. [IpuopuTeTHBIMU 3aJayaMy OCBOEHHUS
kypca «['eomeTpun» Ha 6a30BoM ypoBHEe B 10—11 Kitaccax sSBISIOTCS:

e (opMHUpOBaHHE NPEACTABICHUS O TEOMETPHH KaK YaCTH MHUPOBOM KYJIbTYPhI H OCO3HAHHE €€ B3aMMOCBSI3U C OKPYKAIOLIIM MUPOM;

e (opmupoBaHUE TPEICTABICHUS O MHOTOTPAHHUKAX M TeJlaX BPANICHUS KaK O BAXKHEUITMX MATEMaTHYCCKHX MOJCIISX, TTO3BOJISIONINX
OIMCHIBATh U U3y4aTh Pa3HbIE SBJICHUS OKPYKAIOIIEro MUpA;

(dbopMUpOBaHHE YMEHUS PACIIO3HABATh HAa YEPTEXKAX, MOJEINIAX U B pEAIbHOM MHPE MHOTOTPAHHUKH U TEJa BPAIICHHUS;

OBJIaJICHHE METO/IaMHU PEILICHUS 3a7]a4 Ha MOCTPOSHUS Ha U300paKEHUSX MPOCTPAHCTBEHHBIX (DUTYD;

(dbopMUpOBaHHE YMEHUS ONIEPUPOBATH OCHOBHBIMU MOHATUSMHU O MHOTOIPAaHHUKAX U TEJIaX BPAILllEHUS U UX OCHOBHBIMU CBOICTBaMH;
OBJIQJICHUE alNTOPUTMAMM pEIICHHUs] OCHOBHBIX THIIOB 33/1a4; (OPMHPOBAHWE YMEHHS IPOBOAWUTH HECIOXKHBIE JI0Ka3aTelIbHBIC
paccyX/1eHUsl B X0/1€ PELICHHS CTEPEOMETPUUECKUX 3ajiay U 3ajau C IPAKTUYECKUM COJIEPKaHUEM;

® pa3BUTHE MHTEIEKTYAJIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH 00Yy4arOImIMXCsl, TO3HABATENbHON aKTUBHOCTH, UCCIIEI0BATEIbCKUX YMEHHH,
KPUTHYHOCTH MBIIILICHUS;

e (opmupoBanue (YHKIMOHAIBHOM TI'PAaMOTHOCTH, PEJIEBAHTHOW TE€OMETPUHU: YMEHHME pACIO3HABaTh MPOSIBICHUS T'€OMETPUUYECKUX
MOHSATUN, OOBEKTOB U 3aKOHOMEPHOCTEHW B PEAIbHBIX KU3HEHHBIX CHUTYallMSX W TPH H3YYCHUU JPYrUX Y4EOHBIX MPEIMETOB,
MPOSIBIICHUSI 3aBUCUMOCTEH U 3aKOHOMEpHOCTeH, (HopMynHpoBaTh UX Ha S3bIKE T€OMETPUU U CO3[aBaTh F€OMETPHUYECKHE MOIEINH,
MIPUMEHATHh OCBOEHHBIN I€OMETPUUECKUI anmapar JJis PEHIeHHUs] MPaKTUKO-OPUEHTUPOBAHHBIX 3a/1ayu, HHTEPIPETUPOBATh U OLICHUBATh
MOJIyYEHHBIE PE3YIbTaThI.

OTnUYuTeNbHON OCOOEHHOCTHIO MPOrpaMMBbI SIBISIETCSl BKJIIOYEHHE B KypC CTEPEOMETPUU B Hayalle €ro M3y4deHMs 3a/lad, pelaeMbIX Ha
YpOBHE MHTYHUTHBHOTO MO3HAHUS, U OMPEeNEHHBIM 00pa3oM OpraHu30BaHHas paboTa HaJ HUMHU, YTO CIIOCOOCTBYIOT Pa3BUTHUIO JIOTUYECKOTO U
MIPOCTPAHCTBEHHOTO MBIIIUICHUS, CTUMYJIUPYET MPOTEKAHNE HHTYUTHUBHBIX MPOIIECCOB, MOTUBUPYET K JAIbHEHIIEMY U3YUEHUIO MIPEAMETA.

[Ipenmourenue OTHAETCA HATISATHO-KOHCTPYKTUBHOMY METOIY OOYYEHHs, TO €CTh TEOPETUYECKHE 3HAHHS HMEIOT B CBOEH OCHOBE
YyBCTBEHHOCTh IPEAMETHO-TIPAKTHYECKON JESITENIbHOCTH. Pa3BUTHE MPOCTPAaHCTBEHHBIX MPEACTABICHUN y y4aIIUXcsl B Kypce CTEPEOMETPUH
MPOBOAMTCS 3a CYET PElIeHUs 3a/ad Ha CO3JaHHMe MPOCTPAHCTBEHHBIX 00pa30B M 3aJad Ha ONEPUPOBAHHE MPOCTPAHCTBEHHBIMU OOpa3amm.
Coznanue oOpas3a IpOBOAUTCS C OMOPOW Ha HArJIAHOCTb, a OMEPUPOBaHHE 00pa30M — B YCIIOBHUSX OTBJIEYEHHUS OT HATJSAHOCTH, MBICIEHHOIO
MU3MEHEHHUS €r0 UCXOAHOTO COAEPKAHUS.

OcHoBHBIE cofepkaTenbHble TUHUN Kypca «['eometpun» B 10—11 knaccax: «MHororpanHUKu», «IIpsmMbie ¥ MIIOCKOCTH B MMPOCTPAHCTBEY,
«Tena Bpamenus», «BekToppl M KOOpAWMHATHI B MpocTpaHcTBe». (dopmMupoBaHuE JOTMUECKMX YMEHUN paclpefensieTcsi HEe TOJIbKO 10
COJIEp>KaTeNIbHBIM JIMHUSAM, HO U TI0 ToJjaM 00y4YeHHs Ha YpOBHE CpeHEro o01ero oopa3oBaHusl.



Copepxanne 00pazoBaHuUsl, COOTBETCTBYIOIEE MPEIMETHBIM pe3yJabTaTaM OCBOCHMs pabodeil mporpammbl, pachpeneiéHHbIM MO rojam
00y4eHHUs, CTPYKTYPUPOBAHO TaKUM 00pa3oM, 4TOOBI OBJIAICHHE F€OMETPUUIESCKIUMHU MMOHATUAMHI M HABBIKAMH OCYIIECTBIISUIOCH MTOCIIEA0BATENFHO
U TOCTYMAaTeJIbHO, C COONIIOJICHHEM MpPHUHIIMIIA IMPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHUS BKIIOYAIUCH B OOIIYI0 CHCTEMY T€OMETPHUYECKHX
MPECTaBICHUN 00yJarOIIUXCs, PACIIUPI U yriryOssist e€, 00pa3yst MPOYHbIE MHOKECTBEHHBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha u3yuenne reomerpuu otBoautcst 2 yaca B Henenmro B 10 kimacce n 1 wac B Hexemo B 11 kmacce, Bcero 3a aBa roga oOyuyenus - 102
y4eOHBIX yaca.



BOCIHUATATEJIbHBII KOMIIOHEHT COJAEPKAHUS PABOYEM ITIPOT'PAMMBI

BocnurarenbHblil noteHnuan npeamera «l'eoMeTpus» peanusyercs B COOTBETCTBUU C OCHOBHBIMU HAIPABICHUSIMU BOCHUTATEIbHOU
JESATENIbHOCTH U B cooTBeTCTBUM € [Iporpammoii Bocniutanus MKOVY byrunnckas COLI.
Ypoku reoMeTpuu NpHU3BaHBl pellaTh 3a1aud OOy4YeHHs, ONpeAeNEHHbIE TOCYJapCTBEHHON MpOrpaMMoil, W 3aJaud BOCIUTAHUS
JMYHOCTH MOAPACTAIOIIETO [TOKOJIEHUS B HEPA3PbIBHOM E€IUHCTBE.
Peanuzanus nemarorndeckuMy pabOTHUKAMH BOCIIUTATEFHOTO TIOTEHIIMAIA YPOKOB JIreOphl MPEAIOoaraeT ciaeIyrolee:

- YCTAaHOBJICHUC OOBCPUTCIIbHBIX OTHOIIICHUH MCXKAY NCAarort4€CKuM pa6OTHI/IKOM u 06y‘-IaIOHII/IMI/IC5[, CHOCO6CTBYIOHII/IX IIO3UTUBHOMY
BOCIIPHATHIO O6y‘IaIOH_II/IMI/IC$I Tpe60BaHHI>i n HpOCB6 neaarorun4ycCKoro pa6OTHI/IKa, IIPUBJICYCHUIO WX BHHUMAHHA K 06CY)I(I[3.€MOI>1 Ha YpPOKE
I/IH(bOpMaI_[I/II/I, AKTHNBHU3alluH MMO3HaBaTEILHOU ACATCIIbHOCTH,

- TOoOyXIeHHe O0O0ydJamuxcs coOJMoaTh Ha YypPOKE OOIIEHpPUHSATHIE HOPMBI IOBEIEHHS, TpaBWia OOLICHHS CO CTapIIUMHU
(memaroruueckuMy pabOTHUKAMM) U CBEPCTHUKAMHU (00y4arOIUMUCS ), IPUHIUIIBI yYeOHON NUCHHUILIMHBI M1 CAMOOPIraHU3alHHY;

- TNpHUBJICYECHUE BHUMAHHS OOYYArOIIMXCS K IEHHOCTHOMY AacleKTy H3y4aeMbIX Ha ypoKaxX SIBIIEHUH, OpraHu3anus uX paboThl C
MOJIy9aeMOU Ha YpOKEe COIMAIbHO 3HAYMMOHN MH(OpMaNUel — MHUIIMHPOBAHKE €€ 00CYKICHUS, BRICKa3bIBAHUS O0yUYAIONIUMHUCS CBOSTO MHEHUS
IO €€ MOBO/TY, BBIPAOOTKHU CBOETO K HEW OTHOIICHHS;

- HCIOJIb30BaHME BOCIUTATEIbHBIX BO3MOXKHOCTEH cojiep)kaHusi ydyeOHOro npenMeTa uyepe3 JIEMOHCTPALMI0 O0YyJarolUMCsl MPUMEPOB
OTBETCTBEHHOI0, TPAKIAHCKOI0 IMOBE/ICHUS, IPOSBICHUS YEIOBEKOIIO0MS U 100pOCepAeUHOCTH, Yepe3 MoA00p COOTBETCTBYIOUIMX TEKCTOB VIS
YTEHHUs, 3a]1a4 JUIsl peIIeHUs, TPOOJIEMHBIX CUTYallui 17151 OOCYXACHUS B KJIacCe;

- IPUMEHEHHE Ha YPOKE MHTEPAKTUBHBIX (OpM padOThl C 00YUYAIONIMMHUCS: UHTEJUIEKTYAIbHBIX UTP, CTUMYIUPYIOIINX MO3HABATEIbHYIO
MOTHBAIMIO OOYYaIOUMXCS; JUIAKTUYECKOTO TeaTpa, /€ MOJyYeHHbIe Ha YpPOKE 3HAaHUS OOBITPHIBAIOTCS B TeaTPaibHBIX IOCTAHOBKAX;
JUCKYCCHU, KOTOPBIE AaI0T 00yYaroIMMCs BO3MOXKHOCTb IPHUOOPECTH OIBIT BEIEHUSI KOHCTPYKTUBHOTO JUAJIOra; IPyNHIOBON paboThl Wik paboThI
B [1apax, KOTOPbIE y4aT KOMaHIHOU padoTe U B3aMMOAECHCTBHIO C IPYTUMHU JETHMHU;

- BKJIIOUCHHUC B YPOK HUI'POBBIX MPOLCAYP, KOTOPBLIC TOMOTAarOT NOAACPKATH MOTHBALIUIO O6y‘-IaIOIJ_[I/IXCH K TIOJIYUCHUIO 3HaHPII>i,
HaJa)KMBAHMIO ITO3UTUBHBIX MEKINYHOCTHBIX OTHOIIICHUN B KJ1acCce, IOMOTraroT YCTAaHOBJICHUTO I[O6p0)KCJ'IElTCJ]LHOfI aTMOC(I)CpBI BO BpCM4 ypOKa,

- opraHusanus IHe(l)CTBa MOTHUBHUPOBAHHBIX U SPYAUPOBAHHBIX o6yqa}0mnxcs[ Haa X HCYCHICBAOIMMWMH OJHOKJIACCHUKAMH, JAOIICTO0 UM
conuaJibHO 3HAYNMBIN ONBIT COTPYAHUYCCTBA U B3anMMHOM IIOMOIIH;

- WHUOUHUPOBAHUEC W IIOAACPIKKA HCCHeHOBaTeJIBCKOfI JACATCIIBHOCTH 06yqa}oumxcs[ B paMKax pcajr3allui VMMH HHIAWBHUAYAJIbHBIX H
IPYNIIIOBBIX HCCICAOBATCIIBCKHUX IIPOCKTOB, YTO HacCT O6y‘{aIOIJ_II/IMC$[ BO3MOXHOCTb HpI/IO6pCCTI/I HaBBIKK CAMOCTOSATCIIBHOTO PCHICHUA



TEOPETUYECKON MPOOJIeMbl, TeHEPUPOBaHUS U O(OPMIICHHUSI COOCTBEHHBIX UCH, YBAKUTEIHHOIO OTHOIICHUS K UYXKHUM UM, 0QOpMICHHBIM B

paboTax Ipyrux HCCieoBaTeNiel, HAaBBIK IYOJUYHOTO BBICTYIUICHHS IEpe]] ayAUTOpPHEH, apryMEHTHPOBAaHUS M OTCTAaHBAHUS CBOEH TOYKH
3peHusl.

Pe3ynbrarhl equHCTBA y4eOHOM M BOCIIUTATENbHOMN JIEATEIbHOCTH OTPa)KEHBI B pasjese pabodeil mporpaMMbl «JIMYHOCTHBIE Pe3yabTaThl
u3ydeHus yaeoHoro rnpeamera «I'eoMeTpusi» Ha ypOBHE CpEAHEro 0011ero o0pa3oBaHus».



COJAEPKAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE TIOHATHA CTEpeOMETpUH. Touka, NpsMas, IUIOCKOCTh, MPOCTpaHCTBO. [loHATHE 00 AaKCHOMAaTHYECKOM ITOCTPOCHUH
CTEPEOMETPUU: AKCUOMBI CTEPEOMETPHUH U CIIEICTBUS U3 HUX.

B3anMHOe pacnosiokeHue NpsIMBIX B IPOCTPAHCTBE: IEPECEKAIOIIMECs, MapajuIesIbHbIe M CKpemuBaromuecs npsmsele. [lapamiensHOCTh
IPSMBIX U INIOCKOCTEH B IIPOCTPAHCTBE: MapajlIe/IbHbIE MPSMBIE B IIPOCTPAHCTBE; NApaUIEIbHOCTh TPEX NPSMBIX; MAPAJLIEIbHOCTD MPSAMOU U
IJIOCKOCTH. YIUIBI C COHAIPABJICHHBIMH CTOPOHAMU; yroJI MEXAYy IpPSMBIMU B IPOCTpaHCTBE. [lapajienbHOCTh IUIOCKOCTEH: NapaljiebHbIC
IUIOCKOCTH; CBOMCTBA MapajuleNbHbIX MiIockocTel. [Ipocrelime npocTpaHCTBEHHbIE (GUIYyphbl HAa IUIOCKOCTH: TETpasJp, KyO, MmapaJiesienune;
MMOCTPOEHUE CEUCHHUIA.

[lepneHIUKYIAPHOCTD MPSAMOM U IJIOCKOCTU: NEPIEHANUKYISIPHBIE IIPSMBIE B IPOCTPAHCTBE, IIPSAMbIE NTAPAJUICIbHbIE U NEPIEHIUKYIIPHBIC
K IJIOCKOCTH, NPU3HAK NEPIEHAUKYISIPHOCTH NMPAMON U INIOCKOCTH, TEOPEMA O IPSAMOM MEPIEHANKYIAPHON MJIOCKOCTH. Y TJIbI B IPOCTPAHCTBE:
yroJl MEXIy NPsMOM M IUIOCKOCTBIO; ABYIPAHHBIN YroJI, JUHEWHBIA Yroj IByrpaHHOro yria. [lepneHauKymnsp M HakJIOHHBIE: PacCTOSHUE OT
TOYKH JI0 IJIOCKOCTH, PacCTOSIHUE OT MPSMOM JI0 MJIOCKOCTH, MPOEKIHs (GUrypsl Ha IIIOCKOCTb. lleprneHauKyaspHOCTh IUIOCKOCTEH: MpU3HAK
MEPIEHIUKYIISIPHOCTH ABYX IIOCKOCTEN. Teopema o TpEX MepreHuKyspax.

MHOrorpaHHUKH

IloHsiTHE MHOTOTPAaHHMKA, OCHOBHBIE 2JIEMEHTHI MHOTOTPAHHUKA, BBIMYKJIbIE U HEBBIITYKJIbIE MHOIOTPAHHUKH; pa3BEPTKa MHOTOTPAHHHUKA.
[Ipu3zma: n-yrosnpHas mnpu3Ma; TpaHU M OCHOBAaHUS MPU3MBI; MpsiMass U HAKJIOHHAs MPHU3MbI, OOKOBask M IOJIHAs MOBEPXHOCTb IPU3MBIL.
[Tapannenenunen, NpsMOYTOJIBHBIN NapajuleleNune] U e€ro coicrsa. Ilupammpa: N-yroiapHas nupaMuja, TPaHM U OCHOBAaHWE IUPAMMIIBL,
OOKOBasg M IIOJIHAs TOBEPXHOCTh MHPaMHbI; MpaBWIbHAs M YyCEU€HHas MNHUpamMuaa. OJNEMEHThl Hpu3Mbl M nupaMmuibl. llpaBunbHble
MHOTOTPaHHHUKU: TOHATHE NMPABUIBHOTO MHOTOTPaHHMKA; NPaBUJIbHAs NIPU3Ma U NpaBUIIbHASL MMPAMMJIA; TIPABUIIbHAS TPEYroJibHAs IMUpaMuia 1
MpaBWIbHBIN TeTpadip; KyO0. [IpencTraBienne o mpaBMIIbHBIX MHOTOIPAaHHUKAX: OKTa3p, A0AeKadap U ukocasap. CedeHus MPU3MbI U MHPaAMHUIbI.

CuMMeTpust B IPOCTPAHCTBE: CHUMMETPUS OTHOCHTEIBHO TOYKH, MPSAMOM, IUIOCKOCTH. OJEMEHTHl CHMMETPUM B NHUpPaMUIax,
napajuieJIenuIeax, MPaBUJIbHBIX MHOTOTPAHHUKAX.

Bbruuciienue 31€MeHTOB MHOTOTPAaHHUKOB: pEOpa, AuaroHanu, yriubl. [lnomans OOKOBOM MOBEPXHOCTU U TOJHOW MOBEPXHOCTH MPSMON
MPU3MBI, IUIOIA/Ib OCHOBAHUM, TeOpeMa 0 OOKOBOI MOBEPXHOCTH NMPsAMOi Mpu3Msl. [1nomaas 00KOBON MOBEPXHOCTH U OBEPXHOCTH MPABUIBLHON
MUPaMU/Ibl, TEOPEMa O TUIOIAAHN yceu€HHOM nupaMusl. [Tonstre 06 00béme. OObEM MUpaMUIbl, TPU3MBI.

[Tono6uble Tena B npocTpancTBe. COOTHOLIEHUS MEXKIY TUIOLIAIIMU TOBEPXHOCTEN, 00bEMAMHU MOTOOHBIX TE.



11 KJIACC

Tena BpaleHnus

Hunuaapuyeckas HOBEPXHOCTh, 00pa3yIoUie HUIMHAPUUYECKON MOBEPXHOCTH, OCh IIJIMHAPUYECKON MOBEpXHOCTH. LlmmHap: ocHOBaHUS
1 OOKOBas MOBEPXHOCTh, 00PA3yIOIasi U OCh; IJIONIa b OOKOBOW U TIOJTHOW TOBEPXHOCTH.

Konunyeckass moBepxHOCTh, 00pa3yrolile KOHHYECKON MOBEPXHOCTH, OCh M BEpIIMHA KOHWYECKOW MoBepXHOCTH. KoHyc: ocHOBaHue u
BEpIIMHA, 00pa3yromias U OCh; IJIONIAs OOKOBOM M IMOJHOW MOBEPXHOCTHU. Y CEUEHHBIH KOHYC: 00pa3ylolIle U BBICOTa; OCHOBaHUS U OOKOBas
MTOBEPXHOCTb.

Cdepa u map: meHTp, paamyc, IuaMeTp; IUIomaab MOBEPXHOCTH ceprl. BzaumHoe pacmonoxenune cepsl U MIOCKOCTH; KacaTellbHas
IJIOCKOCTH K cdepe; miaomanb chepsl.

N3o00paxkeHue Ten BpaleHus Ha II0CKOCTH. Pa3BépTka muimmHapa 1 KOHyca.

KoMOuHamu Ten BpaileHuss 1 MHOTOTPAaHHUKOB. MHOTOTpaHHUK, ONMUCaHHBIA OKOJO cdepbl; cdepa, BIMCAHHAS B MHOTOTPAHHUK, WIH
TEJIO BPAILICHUS.

[Tonstre 060 06béMe. OcHOBHBIE cBOWCTBA 00bEMOB Ten. Teopema 00 00bEME MPSAMOYTOIBLHOTO MapajuIeNenurea U CIeACTBUS U3 HeE.
O0bEM umrHApa, KoHyca. O0BEM 11apa U momas chepsl.

[Tono6uble Tena B mpocTpancTBe. COOTHOILIEHUS MEXKY TUIOMIAIIMU MTOBEPXHOCTEN, 00bEMaMU MOTOOHBIX TE.

Ceuenus nuiMHpa (MapauiebHO U MEPIEHANKYJISIPHO OCH), CEYEHUs KOHyca (TIapajiyIeIbHOE OCHOBAHUIO M TIPOXO/IAIIEE Yepe3 BEPIIUHY),
CEYeHMs 11apa.

BekTopbl 1 KOOPAMHATHI B MPOCTPAHCTBE

BekTop Ha miockocTy U B mpocTpaHcTBe. CIOKEHHE M BBIYMTAaHUE BEKTOPOB. Y MHOKEHHE BEKTOpa Ha 4yucio. Pa3znokeHue BekTopa 1o
Tp€M HEKOMIUIaHapHBIM BekTOpam. [IpaBuino mapamnenenunena. Pemenue 3amad, CBA3aHHBIX ¢ MPUMEHEHUEM TMPABHII JIEUCTBUI C BEKTOPAMH.
[IpssiMmoyronbHas cucrema KoopAuHAT B mpoctpaHcTBe. Koopnuuatel Bektopa. IIpocreiimne 3agaun B KOOpAMHATaX. YTOJI MEXIY BEKTOPAMU.
CkanspHOE NMPOM3BE/ICHNE BEKTOPOB. BBIUMCICHUE YIiIOoB MEXKTY MPSMBIMH U TIOCKOCTSIMHU. KOOpaWHATHO-BEKTOPHBIN METON MPHU PEIICHUH
T€OMETPUUYECKHX 3a/1ad.



IIVTAHUPYEMBIE PE3YJIBTATDBI
JIMYHOCTHBIE PE3YJIbTATbBI

JIMYHOCTHBIE pe3yabTaThl OCBOEHUS NPOrpaMMbl ydeOHOro nmpeamera «MaTeMaTHKa» XapaKTepU3yrOTCs:

I'pazknanckoe BocMTaHHe:

C(OPMHUPOBAHHOCTBIO TPAXKIAHCKOW IMO3UIMHU OOYYaIOLIErocss KaK AaKTHMBHOI'O M OTBETCTBEHHOI'O WIEHAa POCCHHCKOro OOIIecTBa,
MPEACTABICHUEM O MAaTeMaTHYEeCKUX OCHOBaX (YHKIHMOHMPOBAHUS PA3IUYHBIX CTPYKTYp, SBJICHHUH, MPOILEAyp TPa)KJaHCKOro OOIIecTBa
(BBIOOPBI, ONPOCHI U TIP.), YMEHUEM B3aUMO/IEHCTBOBATh C COLIMAIBHBIMU HHCTUTYTaMH B COOTBETCTBUU C UX (DYHKIMSMU U Ha3HAYECHUEM.

I[MaTpuoTnyeckoe BoCIUTAHNE:

C(OPMHUPOBAHHOCTBIO POCCUHCKOM TIpakJaHCKOH MIEHTUYHOCTH, YB@KEHHUS K MPOILJIOMY M HACTOAIIEMY DPOCCHMCKON MaTeMaTHKH,
OEHHOCTHBIM OTHOIICHHUEM K OOCTHXKCHHUAM pOCCHfICKHX MaTEMAaTUuKOB H pOCCI/IﬁCKOI;'I MaTeMaTHYEeCKOHU HOIKOJIBI, K HCIIOJIB30BAHUIO DJOTHUX
JOCTHKEHHUH B IPYyrUX HayKax, TEXHOJOTHX, chepax IKOHOMHUKH.

JlyXOBHO-HPAaBCTBEHHOI0 BOCIIMTAHUS:

OCO3HaHMEM JYXOBHBIX LIEHHOCTEH poccUiicKOoro Hapona; c(hOpPMHPOBAHHOCTHIO HPABCTBEHHOI'O CO3HAHUS, ITHUYECKOTO IOBEIEHMUS,
CBSI3aHHOTO C TPAKTHYECKUM MPUMEHEHHEM JIOCTHKCHUH HAyKH M JESTENbHOCTHIO YYEHOTO; OCO3HAHMEM JIMYHOTO BKJIaJa B TIOCTPOCHHUE
YCTOMUYMBOTO OYAYIIETO.

JcTeTHYecKoe BOCIIUTAHNE:

JCTETUYECKUM OTHOLICHHEM K MHUPY, BKJIIOUYas 3CTETMKY MaTeMaTHYECKUX 3aKOHOMEpPHOCTEH, 0OBEKTOB, 3ajau, pelIeHul, pacCcyKIeHNH;
BOCIIPUUMYUBOCTBIO K MATCMATUYCCKUM ACIICKTaM pa3JIMYHbIX BUAOB HCKYCCTBaA.

PDu3znyecKoe BOCIUTAHHE:

c(hOPMUPOBAHHOCTHIO YMEHHSI TPUMEHSATh MaTEeMaTHYECKHE 3HaHUS B UWHTEpecax 3J0pOBOro M 0€30MacHOro oOpasza IKHU3HH,
OTBETCTBEHHOI'0 OTHOILEHHS K CBOEMY 3/10pOBBIO (310pOBOE MHUTAaHHUE, COATAHCUPOBAHHBIN PEXUM 3aHATUN M OTJbIXa, PEryisipHas pusnueckas
aKTI/IBHOCTI:); (1)I/ISI/I‘~IGCKOFO COBCPHICHCTBOBAHUA, ITPH 3aHATUAX CHOpTI/IBHO'O3I[0POBPITCJ'H)HOI>1 ACATCIBbHOCTBIO.

TpynoBoe Bocnuranue:

TOTOBHOCTBIO K TpPYAY, OCO3HAHUEM LIEHHOCTU TPYAOIIOOUS; MHTEPECOM K pa3iuuHbIM chepam MpodeccrnoHaNbHON esTeNbHOCTH,
CBSI3aHHBIM C MAaTEMAaTUKOH 1 €€ MPUIIOKEHUSIMH, YMEHHEM COBEpIIaTh OCO3HAHHBIHN BHIOOp OyayIiel nmpodeccuu U pealn3oBbIBaTh COOCTBEHHBIE
JKU3HCHHBIC IIJIaHbI, TOTOBHOCTBIO H CHOCOOHOCTBIO K MaTE€MaTUYCCKOMY O6p2130BaHI/IIO nu CaMOO6pa30BaHI/IIO Ha MPOTAKCHUU Bceit KHU3HU,
TOTOBHOCTBIO K aKTUBHOMY YYaCTHIO B PELLICHUH MPAKTUYECKUX 3a/1a4 MaTeMaTH4YeCKOM HalpaBIeHHOCTH.

JKO0JIOTHYECKOe BOCIIUTAHue:

c(OPMHPOBAHHOCTHIO FKOJIOTUUECKOM KYIbTYpPbI, TOHUMAHUEM BIHSHUS COLUAIBHO-9KOHOMHUYECKUX MPOIECCOB Ha COCTOSTHUE MPUPOTHON
Y COLMAIIBHOM Cpellbl, OCO3HAHHEM TJI00ATBHOTO XapaKTepa dKOJIOTUIECKUX MpoOIeM; OpueHTaleil Ha MPUMEHEHHEe MaTeMaTHIeCKUX 3HAHHUN



IUI pelleHus 3aJad B 00JacTH OKpYXarollled cpeibl, MJIaHUPOBAHUS MOCTYIKOB M OLEHKM MX BO3MOXHBIX IOCIEACTBUI Ul OKpYKaroLIEi
Cpelbl.

IleHHOCTH HAYYHOI'0 TO3HAHMSA:

c(OPMHPOBAHHOCTHIO MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pPa3BUTHS HAyKH W OOIIECTBEHHOW MPAKTUKH,
MOHMMaHHEM MaTEeMaTU4YEeCKON HayKH Kak c(epbl 4eJIOBEUECKOH JesTeIbHOCTH, ITAOB €€ pa3sBUTHUS U 3HAUUMOCTH I Pa3sBUTHS LIMBUIIM3ALINY,
OBJIAJICHUEM SI3BIKOM MAaT€MAaTHKU M MaTEMaTHYECKOW KYJIbTYpPOM KaK CPEICTBOM IO3HAHUS MHUPA; TOTOBHOCTBIO OCYIIECTBIATH IIPOCKTHYIO U
HCCJIEIOBATEIBCKYIO ACSITEIBHOCTh HHAMBUAYAIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATBI

MertanpeamMeTHble  pe3yNnbTaThl OCBOGHMSI IPOrpaMMbl  ydueOHOro mnpeamera «MarTemMaTHUKa» XapaKTepU3YIOTCS  OBJIAJCHUEM
YHUBEPCAIBHBIMU HO3ZHABAMEIbHLIMU OCliCMBUAMU, YHUBEPCALbHLIMU KOMMYHUKAMUBHLIMU OCUCMBUAMY, VHUBEPCAIbHLIMU DecYIAMUBHIMU
oelcmeusamu.
1) Vuusepcanonvie nosnasamenvuvle Ocilicmsus, obecneuusaiom @Gopmuposanue 06a306blX KOSHUMUBHBIX NPOYECCO8 0OVUAIOUWUXCS
(0csoeHUue Memo008 NO3HAHUSL OKPYICAIOWe20 MuUpd, HpUMEHeHUe JI02UYeCKUX, UCCied08amenbCKux onepayuti, yMeHuti pabomams ¢
ungopmayueii).
ba3oBble JJjornueckue geMcTBUA:
® BBIIBIATH W XapaKTEPHU30BaTh CYIIECTBEHHBIC IMPU3HAKA MATEMaTUYECKHX OOBEKTOB, TMOHSTHM, OTHOIICHHH MEXIy TOHATUSIMHU;
dbopmynupoBaTh OINpeaeeHUs] MOHATUN; YCTaHABIMBATh CYIIECTBEHHBIH MPHU3HAK KIAacCH(UKAIMK, OCHOBAHUS JUIsi OOOOIIEHUS U
CpPaBHEHUS, KPUTEPUHU ITPOBOJAMMOTO aHAIIN3A;

® BOCHpPUHHUMATh, POPMYIHPOBATH U MPEOOPA3OBHIBATH CYXKIACHUS: YTBEPIAUTEIbHBIE U OTPUIATEIbHBIC, EANHUYHBIE, YaCTHBIE W OOIIHE;
YCJIOBHBIE;

® BBIBIATH MAaTeMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3W M TPOTUBOpEYHUs] B (paKTaxX, JAAHHBIX, HAOMIOACHUSIX U YTBEPKICHHSIX;

npeajaraTe KpUTEPUM JJIs1 BBISBIICHUS 3aKOHOMEPHOCTENW U IIPOTUBOPEUHNIA;

® JienaTh BBIBOJIBI C UCIIOJIB30BAHUEM 3aKOHOB JIOTHKH, TETYKTUBHBIX U MHAYKTUBHBIX YMO3aKJIIOUEHUN, YMO3AKIIOUCHUH 10 aHAJIOTHH;

® TIPOBOJUTH CAMOCTOSTEIBHO JJOKA3aTeIbCTBA MATEMATHUYECKUX YTBEPKACHUH (TPSIMBIE U OT IPOTUBHOTO), BEICTPAUBATh apTyMEHTAITHIO,

MPUBOIUTH IPUMEPHI M KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYXK/ICHHS M BBIBOIBI;
e BBIOMpATH CIIOCOO perieHus yaeOHo 3a1aun (CpaBHUBATh HECKOJIBKO BAPUAHTOB PELICHUS, BRIOUPATh HanOoJee MOIXOASAIINUN ¢ YIETOM
CaMOCTOSATENLHO BBIICICHHBIX KPUTEPUEB).

ba3oBble ucciiegoBareabckue JeHCTBHUA:

® JCIOJIb30BaTh BOIPOCHI KaK MCCIEIOBATEIHCKANM WHCTPYMEHT IMO3HAHUS; (OPMyIHpOBaTH BOMPOCH], (DHUKCHUPYIOIIHE MPOTUBOPEUHE,

npo0JeMy, YyCTaHABIMBATh HCKOMOE U JTAaHHOE, (JOPMUPOBATH TUIIOTE3Y, aPTYMEHTUPOBAThH CBOIO MO3HIINIO, MHEHUE;



MPOBOAUTH CaMOCTOSITEIbHO CIUIAHWPOBAHHBIM SKCIIEPUMEHT, HCCIEIOBAaHHE [0 YCTAaHOBIEHUIO OCOOEHHOCTEH MaTeMaTU4YeCKOTrO
00BEKTA, SIBICHUS, TPOLIECCA, BBISIBJICHHUIO 3aBUCUMOCTEN MEX1y 00bEKTaMU, SBJIICHUSMHU, IPOIIECCAMU;

CaMOCTOSITENILHO (HOpPMYIHpPOBaTH OOOOIICHUS M BBIBOJABI IO PE3yJIbTaTaM IMPOBEAEHHOTO HAOIIOJCHUS, MCCIEIOBAHUS, OLIEHUBATH
JIOCTOBEPHOCTH MOTYICHHBIX PE3YJIbTATOB, BHIBOJOB U 0000IIECHUIA;

IIPOrHO3UPOBATH BO3MOKHOE PAa3BUTHE IIPOLIECCA, @ TAKIKE BBIABUIATh IIPEAIIOI0KEHUS O €r0 Pa3BUTUHU B HOBBIX YCIIOBUSAX.

Pa6ora ¢ nundopmanmeii:

BBISBJIATH 1e(DUIIUTH HHOOPMALIUU, JTAHHBIX, HEOOXOIMMBIX JIJISl OTBETA HA BOIIPOC U JIJISl PEIICHMS 3a/1a4H;

BBIOMpaTh WHPOPMAIIUIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, aHAJTM3UPOBATh, CUCTEMATU3UPOBATh U WHTEPIPETHPOBATH MHPOPMAIUIO
Pa3IMYHBIX BUJOB U (POPM MpeICTaBICHHUS;

CTPYKTYypUPOBaTh HH(OPMAITHIO, IPEIICTABIISIT €€ B PA3IMYHBIX OopMax, WILTIOCTPUPOBATH TPaPUICCKH;

OIICHUBATh HAAEKHOCTh HH(DOPMAIIHH 110 CAMOCTOSATEIHHO CHOPMYIIUPOBAHHBIM KPUTECPHSIM.

2) Vnusepcanvhvle KOMMYHUKaAmMuHble 0eticmeust, 00ecneuusarom chopmMuposanHoCcns COYUAIbHbIX HABIKOS 00YHAIOUUXCL.
O01menue:

BOCIPUHUMATh U (POPMYIMPOBATh CYKJIEHUS B COOTBETCTBMM C YCJIOBHUSMM U LIENAMHU OOLIEHUS; SICHO, TOYHO, IPAMOTHO BbIpa)aTb
CBOIO TOUYKY 3PEHMsI B YCTHBIX M IUCbMEHHBIX TEKCTAX, JaBaTh IOSCHEHUS IO XOJy pPEIICHUs 3a/a4l, KOMMEHTUPOBATh MOJY4YE€HHbII
pe3yJbTar;

B X0/A€ OOCYXIEHMs 3aJaBaTh BOIIPOCHI IO CYILIECTBY OOCYXJAaeMOM TeMbl, MpoOJeMBbl, peliaeMoN 3ajaud, BBICKA3bIBaTh MJIEH,
HalleJICHHbIE Ha TIOUCK PELIEHMs]; COTIOCTABIISTh CBOU CY)KJIEHUS C CYKJIEHUSMHU IPYTHX YUaCTHUKOB JUAIIOra, OOHApYKUBATh pa3inyune
U CXOJICTBO MO3MLIMHI; B KOPPEKTHOU (hopMe (popMyTHpoBaTh pa3HOIIACHs, CBOU BO3PAKEHHUS;

MPE/ICTaBIATh PEe3yibTaThl pEHIeHUs 3aJaud, OSKCIEpHMEHTa, MCCIEe0BaHus, IPOEKTa; CaMOCTOSTENbHO BBIOMpaTh (opmar
BBICTYIUIEHUSI C YUETOM 3a/1a4 MPE3EHTAUU U 0COOEHHOCTEN ayTUTOPUH.

CoTpyaHnuecTBo:

MOHUMAaTh M UCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHON M WHIMBUAYAIbHON pabOThl MpU pEIIeHWH Y4eOHBIX 3a/ay; NPUHUMATh LEb
COBMECTHOH JeSTeNIbHOCTH, MJIAaHUPOBATh OPraHU3allMI0 COBMECTHOM padoThl, pacripeessaTh BUIbI padoT, 10roBapuBaThCs, 00CYKIaTh
Ipolecc U pe3yabTaT paboThl; 000011aTh MHEHUSI HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B IPYNIOBBIX (popmax paboThl (00CykIeHUS, OOMEH MHEHUH, «MO3TOBbI€ IITYPMbI» U HHbBIE); BBIIOJIHATH CBOIO 4acTb
paboThl U KOOPAMHUPOBATH CBOU JACUCTBUS C APYTMMH WICHAMU KOMAaH/Ibl; OLIEHMBATh Ka4yeCTBO CBOETO BKJAJa B OOIIMI MPOIYKT MO
KpUTEpUsIM, cHOPMYJINPOBAHHBIM YYACTHUKAMH B3aUMOJIEHCTBUSI.

3) Yuusepcanvuvie pecynamusnsie oeiicmeus, obecneuusaiom QopmuposaHue cCMvlci08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUUHOCU.
Camoopranuszaums:

COCTABJIATH IJIaH, AITOPUTM PELISHUS 33J]auH, BEIOUPATh CIIOCO0 pEeIIeHUs ¢ yYETOM UMEIOLINXCSl PECYpPCOB M COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTHPOBATh M KOPPEKTUPOBATh BAPHAHTHI PELICHUH C yUETOM HOBOM HH(pOpMAIIHH.

CaMOKOHTPOJIBb:



e BIAJCTh HaBbIKAMHM II03HABATEJIIbHON peQIieKCMM KakK OCO3HAHUS COBEPIIAEMBIX JCHCTBHM M MBICIUTENBHBIX IPOLIECCOB, HUX
PE3yNbTaTOB; BIAJETh CIIOCO0AMU CaMOIIPOBEPKH, CAMOKOHTPOJIS IIpOIecca U pe3yIbTaTa pelieHUsl MaTeMaTH4YeCKON 3a1auH;

® [PEIBUAETH TPYAHOCTH, KOTOPBIE MOI'YT BOSHUKHYTH IIPHU PELICHUU 3a/1a4d, BHOCUTHh KOPPEKTHUBBI B JAEATEIBHOCTh HA OCHOBE HOBBIX
00CTOSITENLCTB, JAHHBIX, HAWACHHBIX OMIMOOK, BBIABICHHBIX TPYIHOCTEH;

® OIECHMBaTh COOTBETCTBHE pe3yJbTaTa LEIHM M YCIOBUSAM, OOBSICHATh NPUYUHBI JOCTHDKEHHS WIM HEIOCTHKEHHS pPe3yJbTaToB
NesITeNIbHOCTH, HAaXOAUTh OIHUOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIBITY.

INPEAMETHBIE PE3YJIBTATbBI
10 KITACC

OmnepupoBaTh NOHATUAMHE: TOYKA, IPAMast, TNIOCKOCTb.

HpI/IMeHHTB AKCHUOMBI CTCPCOMETPUHN U CICACTBHUA U3 HUX ITPU PCIICHUU I'COMCTPHUYCCKUX 3a1a4.

OmnepupoBaTh MOHATHAMHE: APAIUICTBHOCTD U EPICHAUKYISPHOCTD MPSIMBIX U TIOCKOCTEH.

KnaccugpuuupoBars B3aMMHOE pacoioKEHUE NPSMbIX U IUIOCKOCTEN B IPOCTPAHCTBE.

OmnepupoBaTh MOHATUSMU: IBYIPAHHBIA Yroj, TPaHU ABYTPAHHOTO yIja, peOpo JABYrpaHHOIO yriia; JUHEHHBIA yroj JABYTPaHHOIO YIJIa;
rpajxycHasi Mepa IByrpaHHOTO yIJia.

OnepupoBaTh TOHSATHSAMH: MHOTOTPAHHHMK, BBINYKJIBIA W HEBBINYKJIbIH MHOTOTPAHHUK, 3JEMEHThl MHOTOTPAHHWKA, IPaBHIbHBIN
MHOTI'OrpaHHUK.

Pacrnio3HaBaTh OCHOBHBIC BUIbI MHOTOTPAHHUKOB (ITUPaMUIa; IPU3Ma, TIPSMOYTOJIBHBIN MapalieNenuie]], Ky0).

KnaccupunupoBaTs MHOrOrpaHHUKH, BBIOMpas OCHOBaHUS Ui KiIacCU(PUKAIUU (BBITYKJIbIe U HEBBIYKJIblE MHOIOIPAaHHUKH; IPABUIIbHBIE
MHOTOTPaHHHKH; TMPSMbIE U HAKJIOHHBIE IIPU3MBI, TTAPAJLICTICTTHIICBI ).

OHepI/IpOBaTI) MOHATUAMU: CCKYyIIasd IMJIOCKOCTb, CCUCHNEC MHOI'OI'PAaHHUKOB.

OOBACHATH MPUHITUIIBI TIOCTPOCHUS CEYCHHM, UCIIONB3YSI METO/ CIIC/IOB.

Ctpouth ce4eHHsI MHOTOIPaHHUKOB METOJIOM CJIEZIOB, BBIIOJIHSATH (BBIHOCHBIE) TNIOCKUE YEPTEXKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX PUTYp:
BUJI CBEPXY, COOKY, CHH3Y.

Pemate 3ala4i Ha HaXO0XJACHUEC I'COMETPUUCCKUX BCIUYHH I10 06pa311aM HJIN aJIrOpUTMaM, IMPUMCHSASA U3BCCTHBIC aHATTUTUYCCKUC MCTOABI
MPU PEIICHUH CTaHAAPTHBIX MAaTEMAaTHYECKUX 3aja4 Ha BBIYMCICHHE PACCTOSHHIA MEXIY JBYMS TOYKAaMH, OT TOYKH JO MPSIMOHM, OT TOYKH JIO
IIIOCKOCTH, MEXKAY CKPCIIUBAOIIUMHUCSA ITPAMBIMHU.

Perrate 3a1aun Ha HaXOXKJACHUE FCOMETPUUCCKUX BEIMYHH 110 00pasliaM WM alTOPUTMaM, TIPUMEHSISI U3BECTHBIC aHATUTHUECKUE METOIbI
Inpru pCeHICHUHN CTAaHAAPTHBIX MATCMATHYCCKUX 3adad Ha BBIYHUCICHHUC YIJIOB MCXKAY CKPCIIMBAIOMIUMUCA TIPAMBIMH, MCKIY HpﬂMOﬁ u
IUIOCKOCTBIO, M1y IJIOCKOCTSIMHU, IBYTPAHHBIX YTJIOB.



Beruncaste 00bEMBI M IIIOIIAANM TOBEPXHOCTEH MHOTOTPAaHHUKOB (TIPU3Ma, TUPaMUa) ¢ IPUMEHEHHEM (OPMYJI; BBIYUCIATH COOTHOIICHHUS
MEXy TUIOIIAAsIMUA TOBEPXHOCTEH, 00bEMaMU TTOJJOOHBIX MHOTOTPAaHHHUKOB.

OmnepupoBaTh MOHATHUSAMH: CHMMETPHsI B IPOCTPAHCTBE; LEHTP, OChb M IUIOCKOCTh CHMMETPHH; LIEHTP, OCh M IUIOCKOCTH CHMMETPUH
¢burypsi.

W3Bnekats, mpeoOpa3oBbIBaTh M MHTEPIPETUPOBATH HHOOPMALIMIO O IPOCTPAHCTBEHHBIX TEOMETPUYECKUX (DUTypax, MpeCTaBICHHYIO Ha
YepTeKax U pUCyHKax.

[TpumensaTs reomerpuyeckue (axkThl JUIS PEUICHUS CTEPEOMETPHUYECKHMX 3ajad, MPEANONIaraloliiuX HECKOJbKO INAaroB PEIIeHHUs, €CIH
YCIIOBHSI TPUMEHEHHSI 3a]IaHbI B SIBHOM (opMme.

[TpumeHsATh MpocTeiie NPOrpaMMHBIE CPEICTBA U 3JIEKTPOHHO-KOMMYHHKAIIMOHHBIE CUCTEMBI IIPH PELICHUH CTEPEOMETPUIECKUX 3a1a4.

[IpuBoAMTH TpUMEpPHI MAaTEMaTHYECKUX 3aKOHOMEPHOCTEH B MPHPOJE M KU3HM, PACIO3HABATh IPOSBICHHE 3aKOHOB T€OMETPUU B
HCKYCCTBE.

[TpuMeHsTh MONMyYeHHBIC 3HAHUS HA MPAKTHKE: aHATM3UPOBATh PEabHBIC CUTYallud U MPUMEHSTh U3YYeHHBIC TIOHATHUS B IIPOIIECCE TIOMCKA
peLIeHUs] MaTeMaTHIeCKH ChOpMYITHPOBAHHOM MTPOOIEMBI, MOJEIHPOBATh PeajbHbIC CUTYAllUU Ha S3bIKE TEOMETPHH, UCCIE0BATh IIOCTPOCHHBIE
MOJIENIN C MCIIOJIB30BAHUEM T'€OMETPHUECKUX TOHATHIA M TEOpEM, armapara aireOpsl; pemaTh IPakTHIeCKUe 3a/1a41, CBI3aHHBIC C HAXO0XKICHUEM
reOMETPUYECKUX BEITMYHH.

11 KIIACC

OmnepupoBaTh MOHATUSAMH: LWIMHIPUYECKas MOBEPXHOCTb, OOpa3yrollue MIMHJIPUYECKOW TOBEPXHOCTH; LMIMHIpP; KOHHYECKas
MIOBEPXHOCTh, 00pa3yrolne KOHUYECKON TOBEPXHOCTH, KOHYC; chepruueckasi HOBEpXHOCTb.

Pacnio3HaBath Tena BpaeHus (IMIIMHAP, KOHYC, cdepa U map).

OOBACHATH CIIOCOOBI OMYUYEHUS TEJ BPALLEHUS.

KnaccuduiupoBaTs B3auMHOE pacnookeHne ceprl U MITOCKOCTH.

OnepupoBath MOHATUSAMU: IIIAPOBON CErMEHT, OCHOBAHHE CEIMEHTA, BHICOTA CETMEHTA; IIapOBOM CJI0W, OCHOBAHUE IIAPOBOTO CJIOSI, BHICOTA
LIapOBOTO CJIO0S; IIAPOBOM CEKTOP.

Boruncnsate 005EMBI M IITOIIAIM TOBEPXHOCTEH TEN BpaIlleHHsI, FTEOMETPUUECKUX Tell C IpUMEHEHHEM (popMyI.

OnepupoBarh MOHATUSMU: MHOTOTPaHHUK, BOUCAHHBIN B chepy U OMHUCAHHBIN OKOJI0 cephl; cepa, BUcCaHHAsT B MHOTOTPAaHHUK WM TEJI0
BpalllCHUS.

BbruncnsTe COOTHOLIECHHS MEXKAY TUIOMIAIIMU TOBEPXHOCTEN U 00bEMAMU MOTOOHBIX TE.

N306pakaTh u3ydyaemble GUTYpBI OT PYKU U C TPUMEHEHHUEM MPOCTHIX YePTEKHBIX HHCTPYMEHTOB.

BbInonHATE (BBIHOCHBIE) MJIOCKUE YEPTEKH U3 PUCYHKOB IMPOCTBIX OOBEMHBIX (QUIYp: BUJA CBEPXY, COOKY, CHU3Y; CTPOUTH CEUEHMS TEl
BpalllCHUS.



W3BiiekaTh, HHTEPIPETUPOBATH M MPeoOPa30BBIBATh HH(OOPMAIIMIO O MPOCTPAHCTBEHHBIX T€OMETPUUYCCKUX (PHUrypax, MPEACTABICHHYIO Ha
YepTeKax U PUCYHKaX.

OnepupoBath MOHATHEM BEKTOP B IPOCTPAHCTRBE.

BBITIONHATE IEWCTBUS CIIOKECHHSI BEKTOPOB, BEIUUTAHUSI BEKTOPOB U YMHOKEHHUSI BEKTOpA Ha YUCIIO, OOBSICHITH, KAKIMH CBOMCTBAMH OHU
00J1a1ar0T.

[TpuMeHsITh MpaBUIIO apasuIeTIeHUIIe 1A,

OnepupoBaTh MOHATHAMU: JCKAPTOBBI KOOPIWHATHI B POCTPAHCTBE, BEKTOP, MOY/Ib BEKTOPA, PABCHCTBO BEKTOPOB, KOOPIMHATHI BEKTOPA,
YTOJI M@Ky BEKTOPAMHU, CKATISIPHOE TIPOU3BEICHUE BEKTOPOB, KOJUTMHEAPHBIC M KOMILIAHAPHBIE BEKTOPHI.

HaxoauTts cyMMy BEKTOPOB U IIPOHM3BE/ICHUE BEKTOPA HA YHCJIO, YTOJI MEXIYy BEKTOPAMH, CKaISIPHOE MTPOU3BEICHNE, PACKIIaIbIBATh BEKTOP
0 JIBYM HEKOJUTHHEAPHBIM BEKTOPAM.

3amaBaTh INIOCKOCTh YPaBHEHHEM B JIEKAPTOBOM CHCTEME KOOpIMHAT.

[TpuMmeHsITh TeoMeTpudecKue (aKThl JUIs PEIICHUS CTEPEOMETPUYCCKUX 3a7ad, MPEINOJIararollluX HECKOJIBKO INAroB PEIICHUs, eCIH
yCJIOBUSI IPUMEHECHHUS 3aJ1aHbl B IBHOM (popme.

Pemarp npocreiinie reoMeTpUYeCKHE 3314 Ha TPUMEHEHHUE BEKTOPHO-KOOPAMHATHOTO METO/IA.

Pemath 3a1a4n Ha I0Ka3aTeIbCTBO MAaTEMATHYECKMX OTHOIICHUH W HAX0XKJICHUE T€OMETPUUYECKUX BEJIUYHH 10 00pas3iiaM HiId alrOpPUTMaM,
MIPUMEHSISI H3BECTHBIC METOIBI IIPH PEIICHUN CTAHIAPTHBIX MAaTEMaTHYCCKHX 3a]1ad.

[IpuMeHsTHh pocTelIre MPOrpaMMHBIE CPEICTBA U AIEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBI TIPH PEIICHUN CTEPEOMETPUIECKHX 3a/1ad.

[TpuBOIUTE TpPUMEpPHl MATEMATHYECKUX 3aKOHOMEPHOCTEH B TPUPOJE W IKU3HU, PACIIO3HABATH IMPOSBICHHE 3aKOHOB TEOMETPUU B
HCKYCCTBE.

[TpuMeHsITh TIOTyYCHHBIC 3HAHUS HA NMPAKTUKE: aHATM3UPOBATh pPEaIbHBIC CUTYAllU U MMPUMCHSITh H3y4eHHBIC TOHATHS B IIPOIIECCE TIOUCKA
pelieHrs MaTeMaTH4ecku chOpMyITUPOBAHHON MPOOIIEMBI, MOJEIMPOBATh pealbHbIE CUTYallUU Ha A3bIKE T€OMETPUH, UCCIIEIOBATh MOCTPOSHHBIE
MOJIEJIN C MCITOJIb30BAHUEM I'€OMETPHUYCCKUX IMOHSATUH U TeopeM, armapara anreOpsl; peniaTh MPaKTHISCKHE 3a7auH, CBSI3aHHBIC ¢ HAXOXKICHUEM
TE€OMETPUUYECKUX BEITUYHH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoJsmn4yecTBO 4acoB DJIeKTPOHHBbIE
Ne HanmeHoBaHMe pa3jeioB U TeM Kontposbmbie  IpakTieckne (uudpossbie)
n/n NPOrpaMMblI Bcero o0pazoBare/ibHbIE
padoThI padoThI pecypes
1 Brenenue B ctepeoMeTpuio 10
9 IIpsiMble U TIOCKOCTH B TPOCTPAHCTBE. 12 1
[TapamienbHOCTb NPSAMBIX U IJIOCKOCTEN
3 HepneH)mIEmepHOCTb HPSIMBIX U 12
IJIOCKOCTEHN
4 VYTrubl MeXAY NPSAMBIMU U TUIOCKOCTSIMHU 10 1
9) MHoOrorpanHuku 11 1
6 OOBEMBI MHOTOTPAaHHUKOB 9 1
7 [ToBTOpEHME: CEUEHHUSI, PACCTOSIHUS U YIJIbI 4 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 5 0




11 KIIACC

KounvecTBO yacoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM (uudposbie)
Ne i/ ——— Beero KOﬁHTpOJIbeIe l'[pﬁaKanecmle 06pa3oBATELHbIE
padoThI padoThI pecypebi
1 Tena BpaieHus 12
2 OOBEMEBI TET 5 1
3 BekTopsl M KOOPAMHATHI B IPOCTPAHCTBE 10 1
4 [ToBTOpeHme, 06001IIeHNE, 7 1
cCHCTEMaTH3aIlHs 3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0







