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IHOACHUTEJIbBHAS 3AIINCKA

['eomeTpus ABIIETCS OJHUM U3 6A30BBIX KYPCOB Ha YPOBHE CPEAHETr0 0011Iero 00pa3oBaHus, TaK
Kak o0ecrneynBaeT BO3MOXKHOCTH HM3YYEHHS IUCUUIUIMH €CTECTBEHHO-HAyYHOH HANpaBICHHOCTH U
MPEIMETOB TYMaHUTAPHOTO HUKJA. [[OCKOIBKY JIOTHYeCKOe MBIIIICHNE, (OPMHUPYEMOE MPH U3YUCHUH
00y4YaroIMMUCS MOHATHHHBIX OCHOB T€OMETPHH, ITPH JOKA3ATEIHCTBE TEOPEM U TIOCTPOCHHUH IIETIOYKH
JIOTHYECKUX YTBEP)KACHUN MPH PEIICHUH T€OMETPUUYECKUX 33/1a4, YMEHUE BBIIBUTATh M OMPOBEPIaTh
THIIOTE3bI HEMOCPEACTBEHHO HCIOJB3YIOTCS NPH PEIICHUH 3aJad €CTeCTBEHHO-HAy4YHOTO LHUKJIA, B
YaCTHOCTH (PM3MUECKUX 3ajad.

Ilenb ocBoeHMsI mporpamMmbl yuyeOHOro kypca «l'eomerpus» — pa3BUTHE HHIAUBHUAYAJIbHBIX
CHOCOOHOCTEH 00yYaroImUXCsl MPU U3yUYEHUH T€OMETPHH, KaK COCTABISAIOIIEH MpeaMETHON o0nactu
«Matematuka 1 uH(popMaTHKa» depe3 oO0ecredeHrne BO3MOXKHOCTH MPUOOPETEHHUS U UCIIOIb30BaHUS
TrEeOMETPUYECKUX 3HAHUM U ACMCTBUM, CHEHU(PUYHBIX T€OMETPUU, U HEOOXOIUMBIX JJIsl YCIEUTHOIO
po¢eCCHOHATTLHOTO 00pa30BaHMsL, CBI3aHHOTO C UCIOIb30BAHUEM MATEMATHKH.

IIpuopuTeTHBIMU 3a7ad4aMH Kypca T€OMETPUM, DPACIIUPSIOIMMHM ¥ yCWIMBAIOIIUMHU KypC
0a30BOro ypOBHsI, SIBIISFOTCS:

pacimmpeHue MpeaCTaBICHUs O T€OMETPHH KaK 4acTH MHUPOBOW KYJIbTYpHl M (HOPMHUPOBAHHE
OCO3HaHUSA B3aUMOCBSA3H N'€OMETPUH C OKPYKAIOLIUM MUPOM,;

dbopMupoBaHHE TPEACTABIECHUS O MPOCTPAHCTBEHHBIX (Urypax Kak O BaKHEHUIINX
MaTeMaTUYeCKUX MOJECIISIX, MO3BOJISIONIMX OINKCHIBATh M M3y4aTh pa3HbIC SIBJICHUS OKPYKAIOIIETO
MUpa, 3HaHHE MOHSITUIHOTO ammaparta 1o pasnaeiy «CtepeoMeTpus» y4eOHOTro Kypca TeoMEeTpUu;

(dbopMHpOBaHNE YMEHHUS BIIaIeTh OCHOBHBIMU MOHATUSAMHU O IPOCTPAHCTBEHHBIX (UTypax U UX
OCHOBHBIMH CBOMCTBaMH, 3HaHHE TeopeM, (popMysl W yMEeHHE MX HMPUMEHSTh, YMEHHUS JOKa3bIBAThH
TEOpeMbl U HaXO/AUTh HECTaHIapTHBIE CIIOCOOBI PELIeHHUs 3a/ay;

dbopMHUpOBaHHE yMEHHUs paclo3HaBaTh Ha 4YEPTEKax, MOJCISIX W B peaJbHOM MHpPE
MHOTOTPAHHUKH U TeJa BPaLEHUsl, KOHCTPYUPOBATh N'€OMETPUUECKUE MOJIEIH;

(dopMHpOBaHHE TMOHUMAHUS BO3MOXXHOCTH aKCHMOMAaTHYECKOTO MOCTPOEHHUS MaTeMaTHUECKUX
Teopuit, GOpMUPOBAHNE TOHUMAHUS POJIM AKCMOMATUKHU IIPH NPOBEICHUU PACCYKICHUII;

dbopMupOBaHUE YMEHHUS BIa/IeTh METOJaMH JTOKA3aTEIbCTB U AITOPUTMOB PEILICHUS, YMEHHUS UX
MIPUMEHSATDH, POBOJIUTH JI0KA3ATEIBHBIE PACCYXKIICHUS B XOJI€ PEIICHUS] CTEPEOMETPUIECKUX 3a7a4d U
3aJlad  C TMPaKTHYECKHM CcoJep)KaHueM, (GOpMUPOBAHHUE TMPEACTAaBIEHUS O HEO0OXOIUMOCTH
JTIOKa3aTeNIbCTB MPU 0OOCHOBAHUM MAaTEMATHUECKUX YTBEPKIACHUI U PO aKCHOMATHKU B MPOBEIECHUN
JIENYKTUBHBIX PACCYkKICHUML;

pPa3BUTHEC U  COBCPHICHCTBOBAHUC HUHTCIUICKTYAJIbHBIX W TBOPYCCKUX CIIOCOOHOCTEH
O6yan-OIIII/IXCH, MO3HAaBaTeILHOMN AKTUBHOCTH, HCCICAO0BATCIBCKUX YMGHI/II\/II, KPUTUYHOCTHU MBIIJICHUA,
HHTEPCCAa K U3YUCHUIO T'COMCTPUU;

dopmupoBaHne  (QYHKIMOHAJIBHOW TI'PaMOTHOCTH, PENCBAaHTHOM TE€OMETPUU:  YMEHHA
pacrno3HaBaTh MPOSBIEHUS T€OMETPUUECKUX IMOHATUH, OOBEKTOB M 3aKOHOMEpPHOCTEW B pealIbHbIX
KM3HEHHBIX CUTYallUsAX U MPHU U3YUYEHUU JIPYTHX YUYEOHBIX MPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH U
3aKOHOMEPHOCTEM, MOJETUPOBAaHUSl DPEAJbHBIX CHUTyal[Mid, HCCIEJAOBaHUS MOCTPOCHHBIX MOJIEJeH,
MHTEPIIPETALMH [TOJIyYEHHBIX PE3YJIbTAaTOB.



OCHOBHBIMH COJIEp’)KaTEeIIbHBIMU JIMHUSAMH ydeOHOTO Kypca «['eomerpus» B 11 kmacce
apisitores:  «Tema BpameHus», «BeKTOpbl M KOOPAWMHATBI B IIPOCTPAHCTBE», «JIBUXKEHUA B
MIPOCTPAHCTBEM.

CdopmynupoBannoe Bo DPI'OC COO TpeboBaHME «YMETh OIEPHPOBATH TOHSATHUIMI,
pelieBaHTHBIMH reoMeTpuH B 11 Kitacce, OTHOCUTCS KO BCEM COJIEPKATEIbHBIM JIMHUSIM yU4eOHOTO Kypca,
a GopMUPOBAHKE JJOTHYCCKUX YMEHHI PACIPEEIISIETCS HE TOJIBKO MO COACPKATEIBHBIM JIMHUSAM, HO U
no romam oOydeHusi. CopepkaHue 0Opa30BaHMs, COOTBETCTBYIOIIEE IPEAMETHBIM pe3yJbTaTaM
ocBoeHusi ®DenepanbHOW paboyeil mpoOrpaMMbl, pacmpeleN€HHBIM IO TojgaM  OOy4YeHHs,
CTPYKTYPUPOBaHO TaKHM O00pa3oM, 4YTOObI KO BCEM OCHOBHBIM, IPUHIMIAAIBHBIM BOIPOCAM
oOyyaromuecsi  OOpallagiuch  HEOJAHOKPATHO. OJTO  TO3BOJSET  OPraHU30BaTh  OBJIAJCHUE
TCOMETPUUCCKUMH TOHATUSIMH W HABBIKAMHU ITOCIIEAOBATEILHO M TOCTYIATENIBLHO, C COOJOJICHUEM
MPUHIIMIIA TPEEMCTBEHHOCTH, a HOBBIC 3HAHHS BKIIOYATh B OOIIYyI0 CHUCTEMY TI'€OMETPHUYECKHX
NPEJCTaBICHUI 00YUYarOIINXCS, PACIIUPSS U yriTyodsisi €, 00pasyst MPOYHbIE MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJTAHE

Ha uszyuenue yueGHOro kypca «l'eomerpusi» B 11 kiacce orBogutcst 68 wyacoB mo 2 daca B
HEZIEIO.

COJEP KAHUE OBYUEHUSI
Tesa Bpamenust

[TonsTusi: UMAMHApPUYECKAsT [OBEPXHOCTb, KOHHMYECKas IOBEPXHOCTh, cdepuueckas
MIOBEPXHOCTh, OOpasyrolue MnoBepxHocTel. Tena BpallleHHs: LWIMHApP, KOHYC, YCEUEHHBIM KOHYC,
chepa, map. BzaumHoe pacnonoxenue cdepbl M IIOCKOCTH, KacaTeidbHas IUIOCKOCTh K cdepe.
N300pakeHne Ten BpamieHus Ha TuIockocTu. Pa3zBéprka munmuHapa u koHyca. Cummerpus chepsl u
mapa.

O0béM. OcHoBHBIE cBoOiicTBa 00BEMOB Ten. TeopemMa 00 o00BEME MPSIMOYTOIBHOIO
napajiesienunesia u cieactus u3 He€. OObEM NMPsIMON U HAKJIIOHHOM MPU3MBI, WINHAPA, TUPAMUJIbI U
koHyca. O0BEM 11apa ¥ mapoBOTO CETMEHTA.

Kom0OuHanmu Ten BpallleHus: 1 MHOTOIpaHHUKOB. [Ipr3ma, BricaHHas B LHUJIMHAP, ONMCAHHAS
okosio nmiMHapa. Ilepeceuenue cdepsl 1 mapa ¢ miockocteio. Kacanue mapa 1 chepsl MI0CKOCTBIO.
[ToHsiTHE MHOTOTPaHHMKA, OMMCAHHOTO OKOJIO cephbl, chepbl, BIUCAHHON B MHOTOTPaHHUK WUJIU TEJI0
BpalICHUS.

[Tnomans MOBEPXHOCTH UWIMHApPA, KOHyca, miomanb chepel U e€ dacrei. [lomobue B
npoctpancTBe. OTHOLIEHHE 00BEMOB, TIIOMIaIel MoBepXHOCTeN MoaoOHbIX (uryp. [IpeobpazoBanue
moao0us1, ToMOTeTHs1. Perienue 3a1a4 Ha MIIOCKOCTH C UCTIOJIb30BAaHUEM CTEPEOMETPHUIECKHUX METOJIOB.

[TocTpoeHne ceueHuit MHOTOIPaHHUKOB U TE€J BpAlllEHUs: CEUEHUs IWINHApA (TMapajljiesIbHO U
MEPIEHIUKYIISIPHO OCH), CEUEHUS KOHYCa (ITapajulesIbHbIe OCHOBAHUIO U IMPOXOAAIIHUE YEPE3 BEPIINHY),
CEYEHMS I1apa, METOABI IOCTPOCHUS CEUEHHI: METOJI CIEN0B, METOJ, BHYTPEHHETO POECKTUPOBAHMS,
METOJI IIEPEHOCA CEKYIIEH IIIOCKOCTH.

BexTOopbl M KOOPpAUHATHI B IPOCTPAHCTBE

Bekropsl B mpoctpaHcTBe. Omnepanuu HajJ BEKTOpaMU. BEKTOpHOE yMHOXEHHE BEKTOPOB.
CpolicTBa BEKTOpHOro yMHOXeHUs. [IpsmMoyronpHas cucTemMa KOOpIMHAT B IIPOCTPAHCTBE.



Koopnunatel Bektopa. Pa3znokeHune BekTopa mo 0Oasucy. KoopamHaTHO-BEKTOPHBIM METOH MpHU
pelIeHNU TEOMETPUYECKUX 3a/1a4.

JBHKEeHHUsI B IPOCTPAHCTBE

JBmwxkenust npoctpancTBa. Otobpakenus. [[Bmwkenus u paBeHcTBO ¢uryp. OOmme cBoiicTBa
JNBH>KEHUW. BuIpl [IBMKEHUN: NapaJUIeIbHbIA IEPEHOC, LEHTPAIbHASA CHUMMETPUS, 3€pKajbHAs
CUMMETpHSI, TOBOPOT BOKPYT Tpsimoii. [IpeoOpazoanus momgodus. [Ipsmas u chepa Diinepa.

INIJIAHUPYEMBIE PE3YJBTATHBI
JIMYHOCTHBIE PE3YJIBTATDI
1) rpaxaaHckoe BOCIMTAHUE:

c(OpMUPOBAHHOCTh IPAKAAHCKON MO3ULIMK O0YUaIOLIErocsi KaKk aKTUBHOTO U OTBETCTBEHHOTO
YJieHa POCCHUUCKOrO OOIIecTBa, MPEACTABIECHHWE O MAaTeMaTHYECKHX OCHOBaX (YHKIIMOHUPOBAHUS
Pa3NUYHBIX CTPYKTYp, SBICHHUN, MPOLEIYP TPAXKAAHCKOTo o0miecTBa (BBIOOPHI, OMPOCH M JIPYToe),
YMEHHE B3aUMOJICHCTBOBATh C COLUAIbHBIMU HHCTHUTYTAMH B COOTBETCTBUU C UX (PYHKUHUAMHU U
Ha3HA4YCHHEM;

2) NnaTPpUOTHYECKOE BOCTIUTAHUE:

c(OpPMUPOBAHHOCTh POCCUMCKON TPaKTAHCKON HISCHTHYHOCTH, YBXKEHUS K MPOILJIOMY H
HACTOSIIEMY POCCHUHWCKOM MaTE€MAaTHUKH, LEHHOCTHOE OTHOLIEHHE K JIOCTHKEHUSIM POCCUHUCKUX
MaTe€MaTUKOB U POCCUHCKOM MaTeMaTUYeCKOW IIKOJIbI, UCIOJIb30BAHUE 3TUX JOCTUKEHUN B JIPYTUX
HayKaX, TEXHOJIOTHSIX, Cepax SIKOHOMHUKH;

3) AYXOBHO-HPABCTBCHHOC BOCIIUTAHHUE:

OCO3HAaHUC NYXOBHBIX LICHHOCTEH pOCCHﬁCKOFO HapoJa, C(I)OpMI/IpOBaHHOCTB HPAaBCTBCHHOI'O
CO3HAHUA, STUYCCKOI'0 MOBEACHH, CBA3AHHOTO C NPAKTUYCCKUM IMTPUMECHCHUCM JOCTYDKCHHI HAayKU 1
ACATCIIBHOCTBIO y‘IéHOFO, OCO3HAHUC JINYHOT'O BKJIaJla B TIOCTPOCHUC YCTOI\/’I"II/IBOI"O 6yﬂymero;

4) 3cTeTHYECKOE BOCTIMTAHME:

9CTECTUYCCKOC OTHOLICHUC K MHUPY, BKIIOYAA JCTCTUKY MATECMATHUYCCKHUX SaKOHOMepHOCTeﬁ,
O6’b€KTOB, 3aaad, peIlIeHPIfI, paCCY)KHeHHﬁ, BOCIIPUUMYMUBOCTE K MATECMATUYCCKUM AaACIICKTaM
Pa3JIMYHBIX BUOOB UCKYCCTBA,

5) puzuyeckoe BociuTaHHUE:

c(OpMHUPOBAHHOCTh YMEHUS MPUMEHSATh MaTeMaTUYeCKUE 3HAHHS B MHTEpecax 3/J0pOBOTO U
6e3omacHOro oOpasa *HU3HH, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3JI0POBBIO (310pOBOE MHUTAHUE,
cOamaHCUPOBAaHHBIA PEKUM 3aHATUN M OTAbIXA, PEryisipHas (u3mdeckas aKTUBHOCTH), (pusmueckoe
COBEPIICHCTBOBAHNUE IIPU 3aHATUAX CIIOPTUBHO-030POBUTEIBHON JEATENBHOCTHIO;

6) Tpy10BOE BOCIIUTAHME:
TOTOBHOCTh K TPYAYy, OCO3HAHHWE IIEHHOCTH TPYAOIIOOHWS, MHTEPEC K Ppa3IMdHbIM chepam

npoecCHOHANEHON JIeATENbHOCTH, CBSI3aHHBIM C MaTeMaTUKOW U €€ MPHIOKEHUSIMU, YMEHUE
COBEpIIIaTh OCO3HAHHBIM BHIOOP Oymymier mpodeccruu W peaan30BBIBATH COOCTBEHHBIC >KU3HEHHBIC



MJIaHBI, TOTOBHOCTh M CIOCOOHOCTh K MaTeMaTHYECKOMY OOpa30BaHUI0 M CaMOOOpa30BaHUIO Ha
MPOTAKCHUU Bcel JKU3HH, TOTOBHOCTL K AKTHBHOMY YYAaCTHUIO B PCHICHUU MPAKTUUYCCKUX 3adaqd
MaTeMaTHYeCKO HaNPaBICHHOCTH;

7) 3K0JIOrHYecKoe BOCTINTAHUE:

Cc()OPMUPOBAHHOCTh ~ DKOJIOTUYECKOW  KYJIbTYphl, [OHUMAHHWE BIMUSHUAA  COIHMAIBHO-
HSKOHOMMYECKUX MPOIECCOB Ha COCTOSIHUE MPUPOJHON U COLUAIBHOM Cpelbl, 0CO3HAHUE INI00aTBLHOTO
XapakTepa HKOJOTMYECKUX MpOoOJIeM, OpUEHTalMs Ha NPUMEHEHUE MAaTeMAaTHUYeCKUX 3HAHUU IS
pelIeHus 3a1a4 B 00JIaCTH OKPY KoL Cpe/ibl, IJIAHUPOBAHUE MOCTYIIKOB U OLEHKU UX BO3MOKHBIX
IIOCJIEICTBUM IS OKPYIKAOIIEH Cpebl;

8) HeHHOCTH HAYYHOT0 MO3HAHUSA:

c(OpMUPOBAHHOCTH MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAayKH W OOIIECTBEHHOH MPAaKTHKH, MOHMMAaHHE MAaTEeMaTHYECKOW HayKH Kak c]epbl 4eI0BEeYeCKOH
NEeSATEIbHOCTH, 3TANOB €€ Pa3BUTUSA U 3HAYMMOCTH ISl Pa3BUTHUS LIMBWIM3ALMU, OBJIAJCHUE S3BIKOM
MaTEeMaTUKU U MAaTEMaTU4YECKON KYJIbTYpOU KaK CpECTBOM [103HAHUSI MUPA, TOTOBHOCTh OCYLIECTBIISATh
MIPOEKTHYIO U UCCIIEI0BATENBCKYIO IESITEIIbHOCTh MHAUBUIYAIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIbTATbBI
Ilo3HaBaTe/IbHBbIE YHHBepCAIbHbIe y4eOHbIe AeiicTBUSA
Ba3oBble Joruyeckue AeiicTBUSA:

BBISIBJISITH U XapaKTE€PU30BaTh CYLIECTBEHHbIE TPU3HAKY MAaTEMaTHUYECKUX OOBEKTOB, TOHATHH,
OTHOLICHUHA MEXIYy TMOHATHSAMH, (OPMYIMPOBAaTh ONpPENENeHHUs IOHATUH, yCTaHaBJIMBATh
CYILIECTBEHHBI MpPHU3HAK KJacCU(UKALMKA, OCHOBAaHUS JUIsi OOOOIIEHMS W CpaBHEHUS, KPUTEpUHU
IIPOBOJMMOI0 aHAJIN3A;

BOCIIPUHUMATh, (OPMYIUPOBATH W TPEOOpPA3OBLIBATH CYXKICHUS: YTBEPAUTENIbHBIE H
OTpHUIIaTeNbHbIE, €IMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIE;

BBISIBIISATH MATEMAaTHUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOPEUHs B (haKkTaX, JaHHBIX,
HaOJIIOJIEHUSAX U YTBEPXKACHUAX, MpeAjiaraTb KPUTEpPUM JUId BBISBICHHUS 3aKOHOMEPHOCTEH H
IIPOTUBOPEYUN;

JIeNaTh BBIBOJABI C UCIOIB30BAHHUEM 33aKOHOB JIOTHKH, ACIyKTUBHBIX W WHIYKTHBHBIX
YMO3aKJIFOUCHUH, YMO3AKITFOUSHHUH 0 aHaJIOTUH;

IIPOBOAMTH CAMOCTOSITEIBHO JI0OKA3aTEIbCTBA MATEMATUYECKUX YTBEP)KIEHUH (TpSAMbIE U OT
MIPOTUBHOT0), BBICTpanBaTh apryMEHTAIMIO, TPUBOJUTH MPUMEPHl U KOHTPHPUMEPHI, 0OOCHOBBIBATH

COOCTBEHHBIE CYKIACHUA U BbIBOJBI,

BBIOMpATh CHOCOO pellieHus yu4eOHOH 3ahauu (CpaBHHUBATh HECKOJBKO BAPHAHTOB PEIICHUS,
BbIOMpaTh HanboJiee MOAXOASAIINN ¢ YYETOM CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPUEB).

Ba3oBble ucciienoBaTeIbLCKHE AeiiCTBUSA:



HCIIOJIb30BaTh BOMPOCHI KAaK HCCIEAOBATEIbCKUNH HHCTPYMEHT IO3HaHUA, (HOPMYIHPOBAThH
BOIMPOCHI, PUKCUPYIOIIKE TPOTUBOPEYHE, IPOOIEMY, YCTaHABIMBATh HICKOMOE U JaHHOE, OPMUPOBATH
TUIIOTE3Yy, ApTYMEHTHPOBATh CBOIO MO3UIMI0, MHEHHUE;

MIPOBOJUTH CAMOCTOATENIBHO CIUIAHUPOBAHHbBIN SKCIIEPUMEHT, UCCIIEIOBAHUE 110 YCTAHOBJIEHUIO
0COOEHHOCTEH MaTeMaTH4YeCKOTO OOBEKTa, SBJCHUS, MPOIECCa, BBISIBICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMHU, SIBJICHUSIMH, TIPOIIECCAMH;

CaMOCTOSITENILHO (OPMYIIMPOBAaTh OOOOIIEHUST M BBIBOJBI IO pe3yjbTaTaM MPOBEAEHHOTO
HAOJIIO/IEHUs, HCCIIEIOBaHMs, OLIEHHUBATh JIOCTOBEPHOCTh IOJIYYEHHBIX pE3yJIbTaTOB, BHIBOJIOB U

000011IeHMIT;

IMPOTrHO3UPOBATH BO3MOKHOC PA3BUTUC IIPOLCCCA, a TAKIKC BbIABUIATH IMPCAIIOIOKCHHUA O €Tro
Pa3BHUTHH B HOBLIX YCJIOBUAX.

Pa6ora ¢ undopmanmueii:

BBIABJIATD I[G(i)I/IIII/ITI)I I/IH(l)OpMaHI/II/I, JaHHBbIX, H€O6XOI[I/IMI>IX IJi1 OTBE€TAa Ha BOIIPOC U JIA
PCUICHUA 3a/la4H;

BbIOMpaTh  MHMOpMAIMIO W3  HCTOYHUKOB  pa3IMYHBIX  THUIIOB,  aHAJIW3UPOBATH,
CHCTEMAaTU3HPOBATh M HHTEPIIPETUPOBATh HH(POPMALIHIO PA3INYHBIX BUIOB U (HOPM NPEICTABICHHUS;

CTPYKTYPHUPOBaTh MHGOPMALIMIO, MPEACTABIATh €€ B PazIUuHBIX (opMax, WIIOCTPUPOBATH
rpaduyecku;

OIICHUBATh HAJEKHOCTh HH(POPMAIIMH 110 CAMOCTOSATEIHHO C(HOPMYITHPOBAHHBIM KPUTECPHUSIM.

KoMMmyHHnKaTHBHBIE YHUBEpPCAJIbHbIE YUeOHbIe /1eiiCTBUS

Oo0menne:

BOCTIPUHUMATH U (DOPMYIHPOBATH CYKJIEHUS B COOTBETCTBUU C YCIOBUSMU U LEISIMH OOIIICHHMS,
SICHO, TOYHO, TPAaMOTHO BBIP@)KaTh CBOIO TOYKY 3PEHHsI B YCTHBIX UM MUCHMEHHBIX TEKCTaX, /1aBaTh
MOSICHEHHUS 110 X0y pEeUIEeHUs 3a/1a4i, KOMMEHTHUPOBATh MOJIyYEHHBIN pe3yibTaT;

B Xo0Je OOCYyXJeHHs 3a7aBaTh BOMPOCHl IO CYIIECTBY OOCYXIaeMOW TeMbl, MPOOJIEMBI,
peniaemMoii 3a/1auu, BbICKa3bIBaTh UIEH, HALIEJICHHBIE HA TOMCK PEIICHHS], COMIOCTABIIATH CBOU CYXKICHUS
C CYXJCHHSIMHU JPYTUX YYaCTHUKOB AHayiora, OOHApY)XHBAaTh pa3IMuMe M CXOJICTBO TO3UIUH, B
KOPPEKTHOH opMme GopMyITupOoBaTh Pa3HOTIACHS, CBOM BO3PAKEHUS;

MPEACTABIATh PE3yNbTaThl pEUICHUs 3aJaud, SKCIEPUMEHTa, UCCIEIOBAHMs, IIPOEKTa,
CaMOCTOATENIbHO BBIOMpaTh (OpMaT BBICTYIUICHHS] ¢ YYETOM 3a7ad MPE3CHTAMH W OCOOCHHOCTEH
ayJIUTOPHH.

PerynsiTuBHbIe YHUBepCcaJIbHbIE y4eOHbIE 1eiiCTBUS

Camoopranu3anusi:

COCTABJISITh IUIAH, alTOPUTM pEUIeHUs 3a]adyd, BBIOMPATh CHOCOO peHIeHUs C y4ETOM

HMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh M KOPPEKTUPOBATh BApUAHTHI
pelieHnit ¢ y4éToM HOBOM MH(pOpMaIUU.



CaMOKOHTPOJIb, IMOIIMOHAJIbLHBIH UHTEJJIEKT:

BJIAJICTh HAaBbIKAMM I103HABATEIbHON pe(IeKCHM KaK OCO3HAHUS COBEpPILIAEMBIX JCUCTBUHN H
MBICIIMTENIbHBIX IPOLECCOB, UX PEe3yJIbTaTOB, BIaJeTh CHOCO0AMM CAMOIPOBEPKU, CAMOKOHTPOJIS
IIpoLecca U pe3yJIbTaTa PEUICHUs MaTEMaTUYECKOU 3a1a4H;

NPEABUIECTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPM PEUIEHHHM 3aJ1a4yd, BHOCHUTH
KOPPEKTUBBl B JEATEIHOCTh HAa OCHOBE HOBBIX OOCTOSITENIbCTB, IaHHBIX, HAWJEHHBIX OLIMOOK,
BBISIBJIEHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yJIbTaTa LENIU U YCIOBHUIM, OOBSICHATH IPUYUHBI JJOCTHKEHUS WITH
HEIOCTUXKEHUS pe3yJIbTaTOB JAEATENbHOCTH, HaXOIUTh OLIMOKY, /JaBaTh OLIEHKY NPUOOPETEHHOMY
OIIBITY.

CoBMecTHas ACATECJIbHOCTD:

HOHMMAaTh M HKCIOJIb30BaTh IPEHMYIIECTBA KOMAHIHOH W WHIMBHUAYaJIbHOW pabOTHI HpHU
pelicHUuN y‘-Ie6HI>IX 3aaa4, MpUHUMATh LECJIb COBMECTHOM ACATCIIBHOCTH, INIAHUPOBATH OPraHU3aluIo
COBMECTHOU pabOThI, paclpeaessiTh BUIbl paboT, J0roBapuBaThCs, 00CYKIATh MPOLECC U PEe3yJIbTaT
paboTbl, 00001IaTh MHEHHUST HECKOIBKHX JIFOJIEH;

y4acTBOBaTh B TPYyNIOBBIX (opmax paboTel (0OCykIeHHs, OOMEH MHEHHH, «MO3TOBBIE
LITYPMBI» U UHBIE), BBIIOJIHATH CBOIO YacTh pabOThl U KOOPAMHUPOBATH CBOU JEHCTBUS C APYTMMHU
YJieHAMH KOMAaHJbl, OIICHWBAaTh KadeCTBO CBOEr0 BKJIaJa B OOUIMIA TNPOAYKT IO KPHUTEPHUSIM,
c(OpMyIMPOBAHHBIM YYAaCTHUKAMH B3aUMOACHCTBUSL.

MHNPEAMETHBIE PE3YJBbTATbDI

K xoniy 11 kaaccao0ydaromuiicss HAy4YnTCS:

. CBOOOJHO OMEPUPOBATH MOHATHUSMH, CBSI3aHHBIMH C IWIMHIPUYECKONH, KOHHYECKOW H
cepuueckoil MOBEpXHOCTIMHU, OOBICHATH CIIOCOOBI IOTyUEHUS;

. OIIEPUPOBATH TMOHATUSMH, CBSI3aHHBIMH C TEJAaMH BpAIICHHUS: WIMHIPOM, KOHYCOM,
cdepoii u mapom;

. pacrio3HaBaTh TeJsla BpalleHus (LWIMHIP, KOHYC, cdepa U 1ap) U 0ObIACHATh CIIOCOObI
TIOJTyYCHHS TEJI BPALICHHUS;

. KJ1accu(UIUpPOBaTh B3aMMHOE PACHONIOKEHHE CHEPBI U TNIOCKOCTH;

. BBIUUCIIATh BEIMYMHBI DIIEMEHTOB MHOTOTPDAHHHKOB M TEJ BpAIICHUS, OOBEMBI H

I1omaan HOBerHOCTeﬁ MHOT'OTPAHHUKOB W TCJI BpallICHUA, TCOMETPUUYCCKUX TCII C INPUMCHCHHEM
(opmyu;

L] CB060,Z[HO OIICpHUPOBATH MMOHATUAMHU, CBA3AHHBIMU C KOM6I/IH8.I_II/I$IMI/I TCJI BpalllICHUA U
MHOTOTPaHHUKOB: MHOTOI'PaHHUK, BIMCAHHBIN B cepy U OMMCAHHBII 0K0JIO cepsl, cepa, BMcaHHas
B MHOT'OTpaHHHK HJIN TCJIO BpALlICHUS;

. BBIUHCIISATH COOTHOILIEHUSI MEXIY IUIOMIAASIMU MOBEPXHOCTEH M 00BbEMaMU MOAOOHBIX
TE;

. n300paxkaTb H3ydaeMble (QUIypbl, BBINOJHATH (BBIHOCHBIE) IUIOCKHE YEpPTEXH W3
PHUCYHKOB IPOCTBIX 00BEMHBIX (UTYp: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEUEHUS TEJl BpaIlleHUS;

. U3BJIEKaTh, UHTEPIIPETUPOBATH U IPE0OPA30BHIBATh HH(POPMALIMIO O TPOCTPAHCTBEHHBIX
reoMeTpHUECKUX (PUTypax, MPeJCTaBICHHYIO Ha YepTeKaxX U pUCYHKaX;

. cBOOO/IHO OTIEPUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE;

. BBITIOJIHATH OINlEpalMK HaJl BEKTOpaMU;

. 3aaaBaThb IMJIIOCKOCTh YPABHCHHUEM B JleKapTOBOﬁ CUCTEMEC KOOPpAMWHAT,



. pelath TreoMeTpUYeCKHe 3aJaud Ha BBIUMCICHHE VYIJOB MEXIY MpSIMBIMU U
MIJIOCKOCTSIMU, BBIYMCIIEHHE PACCTOSTHUNA OT TOYKH J0 IUIOCKOCTH, B LIEJIOM, HA TPUMEHEHNE BEKTOPHO-
KOOPJIMHATHOT'O METO/Ia MPU PELIECHUH;

. CBOOOJIHO OMEPUPOBATH MOHATUSIMH, CBSI3aHHBIMH C JBUKEHUEM B IIPOCTPAHCTBE, 3HATH
CBOMCTBA JBHIKCHHUIA;
. BBITIONHATh M300pKEHUST MHOTOTPAHHUKOB M TEJI BpPAIIEHUS MPU MMapaICIIbHOM

MepeHoce, IEHTPAJIbHOW CHMMETPUH, 3CpKAIbHONW CHMMETPHH, IMPHU IMOBOPOTE BOKPYT MPSIMOMH,
peoOpa3oBaHus MOI00HS;

. CTPOUTH CEYCHHSI MHOTOIPAHHUKOB M TEJ BPAIICHUS: CEUCHUsI MIHHAPA (apalieIbHO
U TEPIEHAUKYJISAPHO OCH), CEYCHHs KOHyca (mapajuie/ibHble OCHOBAHHMIO M TMPOXOJAIINE dYepe3
BEPIINHY), CCUCHHS I1apa;

° HCIIOJIb30BATh MCTOAbI IMOCTPOCHUA CCUCHUIA: MECTOoA CJI€AO0B, MCTOJ BHYTPCHHETO
IIPOCKTUPOBaHUA, METO IIEPEHOCA ceKymeﬁ IIJIOCKOCTH,

° AOKa3bIBATh T'COMCTPUUCCKUC YTBCPIKACHU,

. IIPUMEHATE TCOMETPHUUYCCKUC (baKTBI 1 peIICHUsA CTEPECOMETPUUCCKUX 3aaay,

IIPEANOJIAraloIMX HECKOJIBKO IArOB PELICHUS, €CIIN YCIOBUS IPUMEHEHNUS 3a/1aHbI B IBHOM U HESIBHON
hopme;

. pemiaTh 3aJa4d Ha JOKAa3aTelbCTBO MATEMaTUYECKUX OTHOLICHUHM M HAXO0XKJICHHE
F€OMETPUYECKUX BEIINYUH;

. IIPUMEHATH NIPOTPAMMHBIE CPEJCTBA U IEKTPOHHO-KOMMYHHUKAIMOHHBIE CUCTEMBI IPH
pELICHUHU CTEPEOMETPUYECKUX 3a/1a4;

. IIPUMEHSATH II0Jy4CHHBIC 3HAHU Ha IIPAKTUKE: CPAaBHUBATh, AaHAJIM3UPOBATh U OLICHUBATh
peanbHbBIE CUTyalUd, IPUMEHATb W3YYCHHBIC IIOHATHS, TEOPEMBI, CBOMCTBA B IPOLIECCE IOUCKA
peleHsi MaTeMaTH4eCKd CPOPMYIUPOBAHHON MPOOJIEMBI, MOJAEIHPOBATH PEANbHBIC CHTyallud Ha
A3BIKE TEOMETPHH, UCCIIEOBATH IOCTPOCHHBIE MOJIEIH C UCII0JIb30BAHUEM I€OMETPUUECKUX MIOHATUHN U
TeopeM, ammapara anreOpbl, pelarb [PaKTHYECKUEe 3aJayd, CBA3aHHbIE C HaXOXKJICHHEM
Ir€OMETPUYECKHUX BEIINYUH;

UMETh MpEeACTaBIEeHUsI 00 OCHOBHBIX J3Tamax pa3BUTHS T€OMETPUM KaK COCTaBHOW dYacTu
(dbyHIaMeHTa pa3BUTHUS TEXHOJIOTUH.



TEMATHYECKOE INTAHUPOBAHMUE 110 MATEMATHUKE (MOAYJIb 'EOMETPUS)

11 KJIACC
Ne HaumeHnoBaH#e pa3/ieiioB U TEM ITPOrPAMMBI KosnurdgecTBo yacos
/1 Bcero

1 MeTo1 KOOpAMHAT B IPOCTPAHCTBE 15

2 LunuHap, KoHyc, map 17

3 OOBemBbI TET 21

4 [ToBTOpEeHME, 0000IICHUE, CHCTEMATH3allisl 3HAHUN 15

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




IHOYPOYHOE INNTAHUPOBAHME 110 MATEMATHUKE (MOAYJIb TEOMETPUS)

11 KJIACC

No Tema ypoka KomnuectBo Jara npoBenenus

n/n 4acoB [L1an daxT

1 |[IpsmoyronbHas cucTeMa KOOPAUHAT B 1
MPOCTPAHCTBE

2  [KoopauHaThl BEKTOpa 1

3  |KoopauHathl BeKTOpa 1

4 |CBs3p MEXIy KOOpJIMHATAMH BEKTOpa U 1
KOOpAMHATAMU TOYEK

5 [[Ipocreiimue 3a1a4u B KOOpAUHATaX 1

6 |Yroa mexnay Bekropamu. CKansipHOe POU3BEACHUE 1
BEKTOPOB

7 |BblunciieHue yriioB MEX/y NPSMbIMHU U 1
[IOCKOCTSIMU

8  [BriumuciieHue yrioB MeXay MPSIMbIMH U 1
[IOCKOCTSIMU

9 [Bauer Ne 1 mo Teme «MeTo KOOPAUHAT B 1
NPOCTPAHCTBE»

10 |Pemenme 3amau mo Teme « CKalsipHOE MPOU3BEICHHE 1
BEKTOPOB»

11 |Pemenue 3anau no teme «CKansipHOE IPOU3BEICHUE 1
BEKTOPOBY

12 |[ABmxenus. LlentpanpHas cummerpusi. OceBast 1
CUMMETpHs. 3epKalibHasi CHMMETPHS

13 |Pemenwne 3amad mo Teme «JIBYKEHUSDY 1

14 |Pemenwue 3a1ad 1mo TeMe «/[BrokeHUS 1

15 |KonTpoubHas padora Nel «Ckansipuoe 1
NMpoun3Be/ieHNe BEKTOPOB B MPOCTPAHCTRBE.
J[BuKeHME»

16 |[TonsTue uuIMHIpA 1

17 (lnomanp MOBEPXHOCTH HJIMHIpA 1

18 |Pemenwue 3amau mo reme «llywmmHIp)» 1

19 |Pemenwue 3amau mo reme «llwmmHIp)» 1

20 [[TonsTHe KOHYyCa 1

21 |[lnomasp NOBEPXHOCTH KOHYCA 1

22 |Yced€HHBII KOHYC 1

23 |Pemenwue 3a1a4 o teme «Konycy» 1

24 |Pemenwue 3a1a4 o teme «Konyc» 1

25 |Cdepa u map. YpaBHeHue cheps 1

26 |Cdepa u map. YpaBHeHHE Chepsl 1

27 |B3auMHOe pacnosoxeHue cepsl U MIOCKOCTH 1

28 |KacarenbHas ruiockocTh K cdepe. [Inomans chepo 1

29 [3auer Ne2 mo Teme «LluauHap, KOHyc, map» 1

30 |Pemenue 3amau o teme «LlmmuHap, KOHyC, map» 1

31 |Pemenue 3amau o teme «LlmmuHap, KOHYyC, map» 1




No Tema ypoka KomnuectBo Jara npoBenenus

n/m 4acoB [lan dakT

32 |Pemenue 3anau no teme «LlumuHap, KoHyc, map»

33 [KoutpoabHas padora Ne2 «luauHap, KoOHYC,
map»

34 ([[lonstue o0BEMaA 1

35 |O0BEM MPSMOYTOIBLHOTO MapaliesienuIeaa 1

36 |O6BEM npsAMON TPU3MBI 1

37 |O6BEM mumuHApa 1

38 |Pemenue 3ama4 mo teMe «O0bEM MPU3MBI U 1
[ATHH]IPA

39 |Pemenue 3anau o teme «O0BEM MPU3MBI U 1
[AJTHH]IPaY

40 |BrruuciaeHue o0bEMOB TEJ C IIOMOIILIO 1
OIPEACIIEHHOTO UHTETpaia

41 |BerunciaeHue o0bEMOB TeJ € IIOMOIILIO 1
OIIPEACIEHHOTO UHTETpaia

42 |O0DbEM HAKIIOHHOH MPU3MBI 1

43  |O0BEM HpaMHIIBI, YCEUEHHOW TUPAMHUIbI 1

44 |O0BEM KOHYCa, YCEYEHHOTO KOHYyCca 1

45 |Pemenue 3amay no teme «O0bEM TUpaMUIbI U 1
KOHYCa»

46 |Pemrenue 3ama4d o teMe «O0BEM mUpaMuIbl U 1
KOHYCa»

47 |O6BEM mapa

48 |O0BEM mapoBOTO CErMEHTa, IIAPOBOTO CIIOS U
[IIApOBOTO CEKTOPA

49 [[Lromans cdepbl 1

50 [3auer Ne3 mo Teme «O0bEeMBI TE» 1

51 |Pemenue 3amay no teMe «O0bEM 1Iapay 1

52 (Pemenue 3ama4 o Teme «O0BEM mapar» 1

53 |KonTpoabHasi padora Ne3 «O0beMbl Te» 1

54  |[[TapannenbHOCTh NPSMBIX B IPOCTPAHCTBE 1

95 [Pemenue 3anau no teme «I[lapaninenbHOCTb NPSAMBIX 1
B ITPOCTPAHCTBE»

56 ([lepneHAUKYISIPHOCTH MPSAMBIX U TUIOCKOCTEH

57 [Pemenue 3ama4 no Teme «[lepneHIUKyISIPHOCTD
MPSIMBIX H IJIOCKOCTEH»

58 |MHOrorpaHHUKH 1

59 [Pemenue 3ama4 o Teme «MHOTOTPaHHUKNY 1

60 |BekTophl B IPOCTPaHCTBE 1

61 |Pemenue 3amad o Teme «BEKTOPHI B MPOCTPAHCTBE» 1

62 |MeTo1 KOOPAWHAT B TPOCTPAHCTBE. Pa3indHbIe 1
BU/IbI YPABHEHUH TUIOCKOCTH

63 |Pemenue 3amau no Teme «MeTo1 KOOpAHHAT B 1

[IPOCTPAHCTBEY




No Tema ypoka KomnuectBo Jara npoBenenus
n/m 4acoB [lnan daxr
64 |[{umuHap, KOHYC H map 1
65 |Pemenue 3agau no Teme «unuHap, KOHYC U map» 1
66 |OO0BEeMBI TEI 1
67 |[UToroBasi KOHTpoOJIbHAsI padoTa 1
68 [Pemrenue 3amay o reMe «OOBEMBI TE» 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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