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MOSACHUTEJNBHASA 3AIIMCKA

PaGouas mporpamma yueGHOro kypca «l'eoMeTpusi» ©a30BOro ypoBHA IS
obydarommxess 10 —11 xmaccos paspaboTaHa Ha OCHOBE @enepalbHOTO
roCyapCTBEHHOIO 0GPa30BATE/IbHOIO CTaHAaPTa CPEAHEro ob1ero 06pazoBaHus,
¢ y4éroM COBPEMEHHBIX  MHPOBBIX TpeGoBaHMi, NPENBABIAEMBIX K
MaTEMaTHUYCCKOMY OOPA30BAHMIO, M TPATUUMHA POCCHHCKOTO 00pa3zoBaHus.
Peanusamyis IPOrPaMMbl 00€CIICUMBAET OBJIaJeHHe KIIOIEBEIMA KOMICTCHIMAMY,
COCTABJISIOIMMH OCHOBY [UISi CaMOpasBUTHA H HENPEphIBHOTO 00pa3zoBaHus,
LeOCTHOCTh OGIIEKYTLTYPHOTO, JIMYHOCTHOrO M IMO3HABATEIBHOTO PAsBHUTUA
JUYHOCTH 00yHJarOIIUXCS.

[IEJIU U3VUYEHHSI VUEBHOT' O KYPCA

BaHocts yuebHOro Kypca TeOMeTpMM Ha YypOBHE CPEIHEro o61iero
obpazoBaHus 0OyCIOBICHA MPaKTHUeCKOH 3HAUMMOCTBIO METANPEAMETHBIX U
npeIMETHBIX Pe3yNbTaToB OOyUeHHs [E€OMETPMM B HANpaBICHHU JHYHOCTHOTO
pa3BUTHA 00yJaromuXcs, (popMHpOBAHUS YHKIMOHATBHOH MareMaTHIecKoH
IPaMOTHOCTH, H3y4CHHsA APYTUX y9eOHbIX AUCIMIUTHH. Pa3sBuTHE Y o0yyaromuxcs
IPAaBUJIbHBIX IPECTABICHUI O CYIHOCTH H IPOMCX0XKIECHHH T€OMETPHICCKUX
aBCTPaKIHi, COOTHOLICHHH DearbHOTO M HICANBbHOTO, XapakTepe OTpaKeHUS
MaTeMAaTHYeCKOil HAyKoH SBIEHHH M [POLECcCOB peanbHOro Mupa, MecTe
reOMETPHH B CHCTEME HAYK M POJIH MATeMATHIECKOr0 MOJCIUPOBAHIA B Hay4HOM
MOYHAHMM U B MPAKTHKE crocoOCTBYET GOPMUPOBAHHIO HAYYHOr0 MUPOBO33PCHIA
yyamuxcs, 4 TaKkKe KaueCTB MBIIICHAA, HEOOXOAMMBIX [JIA aJalTaluy B
COBPEMEHHOM OOLIECTBE.

TeoMeTpus ABIACTCA OJHHM H3 6a30BBIX IIPeJMETOB HA YPOBHE CPEIHETO
obiiero ob6pa3oBaHHd, TaK Kak obecriednBaeT BO3MOMXHOCTb H3YUYE€HHS KakK
JTUCIHMIUTHH €CTECTBEHHO-HAaYYHO! HAlIPaBICHHOCTH, TaK U yMaHUTapHOM.

Jlornyeckoe MbIIUIEHHE, (GOpPMHpYeMOe TIpu H3YyHCHHH 00y JaromUMHCs
HOHSTUHHBIX OCHOB TEOMETPHHU U NOCTPOEHNH LEMOUKH JOTHIECKUX YTBEPKACHHH
B XOJe pellleHHs TeOMETPHYECKHX 3aja4, YMCHWE BBIABUIATH H OIIpOBEPraTh
FUIIOTE3b] HEMOCPEJCTBEHHO HCIMONB3YHOTCA NP PEICHHH 3alad €CTCCTBEHHO-
Hay4YHOTO IHUKIa, B YACTHOCTH U3 Kypca QU3HUKH.

VMeHHe OpPHEHTHPOBAThCS B MPOCTPAHCTBE UIPACT CYILIECTBEHHYHO POJIb BO
Beex 067acTiX AesTenpHOCTH denoBeka. OpueHTalHs 4enoBeka BO BPEMEHH U
MPOCTPAHCTBE — HeoOX0OMMOE YCIIOBHE €ro COLHAJIbHOTO OpiTHs, (opMma
OTpa)KeHH_H Opr}KaIOILICFO MHpa, YyCJIoBUE yCTeUIHOTO MO3HAHHA U AKTHMBHOI'O
npeoOpa3oBaHus  JACHCTBHTEILHOCTH. OmnepupoBaHHe  NPOCTPAHCTBEHHBIMH
o6pazaMi OOBENMHACT Ppa3HbIC BHADI yueOHOM M TpPyNOBOH JeATENBHOCTH,



gBIseTcs OJHMM U3 TPO(ECCHOHATBHO BaKHBIX KadecTB, IOITOMY aKTyaltbHA
3amaua GopMUpoBaHUs y OOYYAIOLIUXCH MPOCTPAHCTBEHHOTO MBIIUIEHUs] Kak
Pa3HOBMIHOCTH 00pasHOro MbIIUICHUT — CYIIECTBEHHOIO0 KOMIIOHEHTa B
[TOArOTOBKE K MPAKTHYECKOH NeATeNbHOCTH 10 MHOTUM HANPABIICHIAM.

Ilens OcBOeHHs Hporpammbl yueGHOro Kypca «I'eomeTpus» Ha 6a3zoBOM
ypoBHe oOydeHHs — o0OueoOpa3oBaTebHOE | OOLIEKYILTYPHOE Ppa3BUTHE
06ydalommxcs ~ depe3  o0ecledcHWE ~ BO3MOXKHOCTM  TPHOOpeTeHHA U
HCIHONBIOBAHMS CHCTEMATHHYECKHX TEOMETPHYECKHX 3HAHMH U JICHCTBUH,
crieupUIHBIX T€OMETPHH, BO3MOKHOCTH YCHEIHOTO MPOIOJDKCHHI o0pa3oBaHus
[10 CTIIeNHUAIBHOCTIM, He CBA3aHHBIM C IIPUKIATHEIM UCTIOIB30BAHUEM T€OMETPUH.

[IporpaMma MO reoMeTpuH Ha 0a30BOM ypOBHE MpelHAsHadeHa Ui
00y4aloMKUXCsl CpefHeH MKOMbI, HE UCIBITHIBABLIMX 3HAYHTENbHBIX 3aTpyaHEHHUH
Ha YpOBHE OCHOBHOTO 00uiero o6pa3oBaHHS. TakuM oOpa3oM, obydaromuecs Ha
6a30BOM ypOBHE MOJDKHBI OCBOMTBL OOIIME MATEMATHYECKHWE YyMEHMS, CBA3AHHBIC
co cremmduKodl reoMeTpun H HEOOXOHMMBbIE ANA JKM3HH B COBPEMEHHOM
obuecTBe. KpoMe 3TOro, OHM MMEIOT BO3MOMKHOCTb H3YYHTh TCOMETPHIO Oonee
ry6oKo, ecl B JajlbHeHIleM BO3HHKHET HEOOXOIUMOCTh B T€OMETPHYECKUX
3HAHMSX B NPOQecCHOHATBHOMN J1eATeIbHOCTH.

JIOCTIKEHHEe 1LlelTH OCBOEHHs IIPOTPaMMbl O0ECTeYHBACTCA —pelleHHeM
COOTBETCTBYIOIIMX 3amad. [IpHOpWTETHBIMH  3ajadaMu  OCBOGHMA  Kypca
«eomerpun» Ha GasoBoM ypobHe B 10—11 Kiaccax ABIAIOTCS:

o GdopMHpOBaHHE TIPEACTABIEHUS O TIEOMETPUM KaK HacTH MHPOBOM

KyJNbTyPBI i OCO3HAHHE €€ B3aHMOCBA3H C OKPYKAIOUMM MHPOM;

e (OpMHpPOBaHME NpPEACTARICHHA O MHOIOTPaHHMKAX M TelaX BPAIICHHA
KaK O BRKHEHIINX MaTeMaTHYecKuX MOMENAX, MO3BOJAIOIINX ONHUCHIBATH
1 U3y4YaTh pa3Hble ABJIEHHS OKPYKAIOIIEro MUPA;

o (opMupoBaHME YyMEHHA pacro3HaBaTh Ha HepTekaX, MOICIIX H B
peansHOM MUpE MHOTOIPaHHHKHU U TeJla BPAIICHHUSL;

« OBJAIeHHe METOJAMHU pelleHus 3amad Ha MOCTPOCHUs Ha M300paKeHHsX
IIPOCTPaHCTBEHHBIX (QUTYD;

o (OpDMHpOBaHHE YMCHHS ONEPUPOBATH OCHOBHBLIMH IOHATHAMH O
MHOTOIPAaHHHKAX H TellaX BPALICHUsA H MX OCHOBHBIMU CBOHCTBAMH;

e OBJaIE€HHC AITOPHTMaMH  pEIIeHHS  OCHOBHBIX  THUIIOB  3ajad;
hopMupoBaHHEe  yMEHHS TPOBOJWTE  HECJIOKHBIE  JIOKa3aTe/lbHBIC
pacCyXkIeHHs B XOJe pelIeHHs CTepPeOMETPHYECKHX 3ajad M 3anad ¢
MPaKTUYECKUM COEPIKaHUEM,;

e DA3BUTHE  UHTEVIEKTYaTbHBIX M TBOPYECKHX CrIoco0HOCTEN
0byJaromuxcsi, [03HABATENbHOM  AKTHBHOCTH,  HCCIENOBATENBbCKUX
yMEHUIl, KpUTUIHOCTH MBIIICHHUS;



 dopMupOBaHHE OYHKIMOHABHOM ~ IPaMOTHOCTH, peseBaHTHOM
reOMETpAU: YMEHHE pacro3HaBaTbh — TIPOABICHIL reoMeTpUIeCKIX
noHsTUH, OO0BEKIOB H 3aKOHOMepHOCTeH B peajbHBIX KU3HEHHBIX
CUTYalMsIX W MpH U3YYeHHH NPYruX y4eGHBIX TPEIMETOB, MPOABICHIA
saBHCHMOCTEll W 3aKOHOMEpHOCTeH, (QOpMyIMpoBaTh HX Ha A3BIKE
reOMETPHH ¥ CO371aBaTh FeOMETPUIECKUE MOJRIH, TPUMEHATH OCBOEHHBIH
reoMeTpHYecKuil ammapar [id peleHHA TPAKTUKO-OPHUEHTUPOBAHHBIX
3a1a4, HHTEPIPETHPOBATh U OLICHMBATH OTYYEHHBIC PE3Y/IbTATBL.

OTIHYUTETLHON OCOOEHHOCTBIO MPOTPaMMBbl ABJACTCA BKIIOHUCHUC B Kypc
CTepeOMeTpUH B Hayajge €ro W3yqeHus 3aiad, pelaeMbplXx Ha YPOBHE
MHTYWTUBHOTO TO3HAHHA, U ONPETIECHHBIM 06pazoM opraHu3oBaHHas paboTa Hajl
HUMH, UTO CIIOCOOCTBYIOT Pa3BHTHIO JIOTHHCCKOTO M TIPOCTPAHCTBEHHOTO
MBILTEHHs], CTHMY/IMpYeT NMpoTeKaHHe HHTYHTHBHBIX IPOLECCOB, MOTHUBUpPYET K
fanpHeHIeMy H3yUeHHIO MpeIMeTa.

[Tpe/rouTeHHe OTAAETCS HAMIAAHO-KOHCTPYKTHBHOMY METOLY 00yueHusd, TO
ecTh TEOPETUUYECKHE 3HAHUA MMCIOT B cBO€if OCHOBE YyBCTBEHHOCTb MPEAMETHO-
npaKTHYecKol JesTenbHoCTH. PaspaTHe IPOCTPAHCTBEHHBIX MPECTABICHUH Yy
y4amuxcsi B Kypce CTEPEOMETPHH MPOBOAMTCS 34 cuéT pelleHus 3ajad Ha
co3laHMe  TPOCTPAHCTBCHHBIX ~0OpasoB W 3a1ad  Ha omepupOBaHHUE
MPOCTPAHCTBEHHBIMI 00pasaMy. Co3nanne oOpa3a NPOBOAUTCA € ormopoil Ha
HATAIHOCTH, a OmepupoBaHue 00pa3oM — B YyCJIOBIAX OTBJICUEHHUA OT
HATTISIHOCTH, MBICJICHHOTO M3MEHEHHS €0 HCXOHOTO CONEPIKaHHA.

OcHOBHBIE COAEp)KaTeIbHbIe JIHHHHA Kypca «eomerpum» B 10-11 Kmaccax:
«MHuororpanHuKm», «IIpsSMbIE 1 [IOCKOCTH B MpocTpaHCTBe», «Tena BpaleHwsD),
«BeKTopbl ¥ KOOPAUHATEI B TIPOCTPAHCTBEY. @QOopMUPOBAHUE JTOTHICCKUX yMeHHUH
pacnpesieNsieTcsi He TONBKO TO CONCPKATENbHLIM JMHHASM, HO H TIO rojam
00OyueHUs Ha YPOBHE CPEIHETO o0wmero odpazoBaHus.

Cozlepxanue 0Opa3oBaHHsi, COOTBETCTBYIOIIES MPEAMETHRIM pe3yibTaram
ocBoeHUs paboueil MPOrpamMbl, pacmpefen&HHBIM 110 rofaMm obyueHus,
CTPYKTYPHPOBAHO TaKUM o6pazoM, uTOOBI OBJIAJIEHUE TCOMETPUICCKUMH
OHSTUSMY ¥ HABBIKAMH OCYIIECTBIIOCH [IOC/IEOBATENLHO M MOCTYIIATEIbHO, €
COOMIOEHNEM TPUHIMIIA TPEEMCTBCHHOCTH, 4yTOOB! HOBBIE 3HAHUS BKIFOYAIUCH B
OBIILYI0 CUCTEMY TEOMETPHHUECKHUX npecTaBIeHni 00y9aroumXcs, paclupis u
yriay6nss e€, 06pasyst MPOIHbIE MHOXKECTBEHHBIC CBSI3H.

MECTO YYEEHOTI'O KYPCA B YYUEBHOM IJIAHE

Ha u3ydyeHue reoMeTpHH OTBOAMTCA 2 yaca B Hejemo B 10 knacce v | Hac B
genento B 11 Kmacce, Beero 3a 1Ba rozia obyuenus - 102 y4eOHBIX yaca.



COJEP) KAHHUE YYEBHOT' O KYPCA
10 KJACC

IIpsiMble H NJIOCKOCTH B NPOCTPAHCTBE

OcHOBHBIe TOHATHA  cTepeomerpuu. louka, — mpAMasd, IJIOCKOCTb,
npoctpancTso. [loHaTue 06 aKCMOMATHYECKOM TIIOCTPOCHHH CTEPEOMETPHH.
AKCHOMBbI CTEPEOMETPHH U CIIEJICTBHSA U3 HUX.

B3auMHOE pAacmoJIOKEHHE TpPsAMBIX B [MPOCTPAHCTBE: nepeceKaromuecs,
mapajiensHble M CKpelIMBAroIKecs MpIMBIC. [lapannenbHOCTE NPAMBIX |
[UTOCKOCTell B MPOCTPAHCTBE: TMapajuleibHble  MNPAMBIC B MIPOCTPAHCTBE;
MapanenbHOCTh TPEX TPSMBIX; MapajllelbHOCTh MPSIMOA M IUIOCKOCTH. Vrae! ¢
COHAIIPABJICHHBIMH CTOPOHAMHM; yroj MEXIY NpSAMbBIMM B TPOCTPAHCTBE.
[TapannensHOCTh MJI0CKOCTEH: rapajiyieIbHbIe TIJIOCKOCTH, CBOICTBA
napaieJIbHBIX miockocrteii. Ilpoctelimne NPOCTPAHCTBEHHBIC ¢urypel Ha
JIOCKOCTH: TeTpasip, KyO, mapaie/enume]; IoCTPOCHHE CEUYEHHH.

TlepreH MKy ISPHOCTb MPAMOH 1 MIOCKOCTH: NepneHAUKYISIPHbIE MPAMBIC B
POCTPAHCTBE, MPAMBIE Mapale/pHbIC H MepreHIUKYISIPHBIE K TIIOCKOCTH,
Npu3HAK TIepPIeHIUKYIIPHOCTH npaMod M IUIOCKOCTH, TeopeMa o npsAMOH
IEpIeHINKYIAPHON TIIIOCKOCTH. Vrasl B MPOCTPAHCTBE: Yroll MEXKIY OpsAMOH H
[UIOCKOCTBIO, JIBYTPaHHBIM  yTOI, AUHEeWHBIH  yrojl JBYyIpaHHOro  yrja.
[leprieHAUKYNIAP ¥ HAK/IOHHbIC! PACCTOAHNE OT TOYKU JO TIOCKOCTH, PAacCTOSAHHE
OT TNpAMOH  JO  IUIOCKOCTH,  MPOCKIHA gurypel Ha  [JIOCKOCT.
[TeprieHAUKYTAPHOCTB IocKoCTell: TMpU3HAaK  TEPHEeHIHKYIAPHOCTH  ABYX
mnockocTeil. Teopema 0 TPEX MEPIEHAUKYIIAPaX.

MHOrorpaHHHKH

[ToHSTHe MHOTOTPAHHHWKA, OCHOBHBIC 3JIEMEHTbI MHOTOIPAaHHHKA, BBITMTYKJIbIE
1 HEBBIIYKIbIe MHOrOTPaHHUKH; Pa3sBEPTKA MHOTOTPAHHHUKA. [Ipu3ma: n-yrojbpHas
MpU3Ma; TPaHH M OCHOBAaHMA MPU3MBL MpAMad 1 HAKIOHHAs NpU3Mbl; OOKOBas 1
MOJIHAas NOBEpPXHOCTh IPU3MBL. [Napamnenenunen, IPSMOYTOJIbHBIH
mapasUlelleliune]l U ero CBOICTBA. [Tupamuza: n-yrojibHas MUpamMuza, TpaHd H
OCHOBAHHE MUPAMUIBL; GOKOBAs U TOJTHASA IIOBEPXHOCTD THPAMIIBL, NpaBUbHAA U
yceyéHHasd [HMpaMuja. OJEMCHTBl MPHU3MBL U nupamunbsl. [IpaBUIBHBIC
MHOTOTPAaHHWKH: MOHATHE IPaBHIBHOTO MHOIOTpaHHHKA, npaBuU/bHas IMpU3Ma H
mpaBWJIbHAA TNHpaMuja; NpaBuiibHAd TPeyrosbHad nupaMuia H TPaBATBHBINH
terpasap; Ky6. IlpencraBneHne O TpaBHIBHBIX MHOIOTpaHHUKaxX: OKTasap,
nopexasip u ukocaszp. CedeHus NPU3MBI U IIMPAMHU/IBL.

CuMMeTpHs B MPOCTPAHCTBE: CHMMETpHs OTHOCHTCIBHO TOUKM, [PSMOH,
IOCKOCTH. DieMeHTH CHMMETpHM B THpaMujax, Mapajlelenumenax,
[paBUIBHBIX MHOTOIPaHHUKAX.



BLIUMCICHHE DIEMEHTOB MHOIOIPaHHUKOB: péOpa, JMaroHaiu, YIUblL.
[Inomans 6GOKOBOM MOBEPXHOCTH M TONHON [OBEPXHOCTH TPSAMOU TPU3MBI,
Mnomans OCHOBaHHWi, TeopemMa © OOKOBOH IIOBEPXHOCTH IIPAMOH MPHU3MBL.
[lnomans OGOKOBOI IMOBEPXHOCTH W TIOBEPXHOCTH TNPABUILHOM MHpaMUABbI,
TeopeMa © IUIOMEARH yceuénuoidl mnupamunsl. IloHsTHe 06 o06BEMe. O0BEM
MUPaMHU/Ibl, TPU3MBL.

[Tomo6Hble Tenma B ImpocTpaHcTBe. COOTHOLICHHS MEXKIY IUIOMIAAAMH
IIOBEPXHOCTEH, 00bEMaMHU MOJOOHBIX TE.

11 KJACC

Tena BpameHus

Iunueapryeckas [IOBEPXHOCTB, oOpa3zyrolue qUIUHAPHIECKOH
MOBEPXHOCTH, OCh IMIHHAPUYECKOH TMOBEpXHOCTH. I[MIMHIpP: OCHOBaHUA U
GoKOBas TMOBEPXHOCTh, OOpasylomas M OCh; IUIOMAAh OOKOBOH W TIOTHOM
TIOBEPXHOCTH.

KoHnueckas MoBepXHOCThb, 0Opa3syroliie KOHWYECKOH MOBEPXHOCTH, OCh H
BepIINHA KOHMYeCKoH nosepxHocTH. KoHyc: OCHOBaHHME U BEpLIMHA, 00pasyroLias
A OCh, IuIONaAs OOKOBOH M IIOJHOHW ITOBEPXHOCTH. VceuéHHBINT KOHYC:
o0Opasyrolre U BHICOTa; OCHOBaHMs 1 OOKOBAas MMOBEPXHOCTb.

Coepa u wap: LEHTP, Paguyc, AUAMETP; IUIOUIA[b [OBEPXHOCTH C(epsl.
B3anMHoOe pacriookeHue chepbl U IIOCKOCTH; KacaTe/lbHas II0CKOCTb K chepe;
TIOIas Chepsl.

N306paskenue Tell BpalleHHs Ha INIOCKOCTH. Pa3sBEépTka HUIMHAPA U KOHYCA.

KoMmbuHamuy Ten BpallleHMs W MHOTOTPAaHHUKOB. MHOrOrpaHHUK,
onucaHHbI okomo cdepbl; cdepa, BOHCaHHAs B MHOIOIDAHHHMK, WM TEJIO
BpallleHUS.

[Monsitie 06 06béMe. OcHoBHEIE cBOMcTBa 00BEMOB Tenl. Teopema 06 00BEMe
NPAMOYTONBHOTO Mapalenenunesa u cnenctsus u3 He€. OObEM LMIMHIDA,
koHyca. O0BEM 1mapa H IIomanb CQepol.

ITonoOHBle Tena B mpocTpaHcTBe. COOTHOILIEHHS MEXY IUIOLIAASIMHU
noBepXHOCTEH, 00bEMAMH NMOAOOHEIX TEJ.

CeveHuss LuaMHpa (MapamiensHO M TEPHEeHIUKYISAPHO OCH), CeueHHs
KOHyca (MapayieJibHOe OCHOBAHHMIO M HPOXOJSIIEe HYepe3 BEpLIMHY), CeYeHHUsl
mapa.

BekTOpbl H KOOPAHHATEI B IPOCTPAHCTRE

BekTop Ha IUIOCKOCTH H B npocTpaHcTBe. CII0KeHHEe U BBIYUTaHHE BEKTOPOB.
YMHOKeHHre BeKTopa Ha 4ucio. PasnoxeHue BEKTOpa 1o TPEM HEKOMIUTaHAPHBIM
BekTopaM. [lpaBmio mnapamnenenunena. Pemienne 3afad, CBA3AHHBIX  C
MpEMeHeHHeM TIpaBUl JedcTBHE ¢ Bekropamu. llpsMoyronpHas cucTema



KOOPJAMHAT B MPOCTPAHCTBEe. KoOpIMHATHL BEKTOPA. [Tpocreiimue 3afa4u B
KOOpIMHATAX. YToN Mexmy Bekropamu. CKalipHOe MPOU3BEACHUE BEKTOPOB.
Bhiunc/IeHre YIIOB MeKIy NPSMBIMA H TUIOCKOCTAMH. KoopanHATHO- BEKTOPHBIN
MeTOJ NPH PEelIeHHH NreOMETPHYSCKUX 3a/1aH.



TJIAHUPYEMBIE PE3YJIbTATHI
JUYHOCTHBIE PE3YJIbTATHI

JIM4HOCTHBIE PpE3yJNbTaThl OCBOCHMA MPOrpaMMBI yuebHOro MpeaMera
«MaTemMaTHKay XapaKTepU3yroTCs:

I'paskIaHCcKOe BOCIHTAHHE:

c)OPMHUPOBAHHOCTBIO TPAXKIAHCKOH TIO3HIHHU o6yu4arorerocs Kak akTHBHOTO
4  OTBETCTBEHHOro WiIEHa POCCHICKOTo OOIIECTBa, TPEACTABICHUEM O
MaTEMATHICCKHX OCHOBAaX (YHKLUHOHMPOBAHHS PasiUHBIX CTPYKIYD, SIBIICHUH,
Ipolenyp TIpaKIaHCKOro oGuiecTBa (BBIOOPBI, OIPOCHI W Ip.), YMEHHEM
B3AMMONEHCTBOBATh C COUMAIBHBIMA HMHCTUTYTaMH B  COOTBETCTBHH £ WX
byHKUHAMH U HAa?HAUCHHEM.

IaTpHoTHYECKOE BOCIHTAHHE:

c(hopMUPOBaHHOCTHIO pPOCCHICKOM rpakIaHCKOH HASHTHYHOCTH, YBAXKEHU K
MPOILIOMY ¥ HACTOALIEMY pOCcHICKON MaTeMaTHKH, IEHHOCTHEIM OTHOIIIEHUEM K
JOCTIKEHUSAM POCCUHCKUX MAaTEMATHKOB H POCCUHCKOH MaTeMaTHIeCKOH LIKOJBI,
K HCIIONb30BAHMIO ITHX MOCTIDKEHHH B IPYrux Haykax, TEXHOINOTHAX, chepax
IKOHOMUKHU.

JIYXOBHO-HpaBCTBeHHOFO BOCIIHTAHMA:

0CO3HAHUEM TYXOBHBIX [IEHHOCTE M POCCHICKOT0 Hapoaa,
c)OpMUPOBAHHOCTBIO ~ HPABCTBEHHOTO CO3HAHUsA, OTHYECKOr0 TIOBCACHHS,
CBSI3aHHOTIO C HpaKTH“ICCKI/IM HpI/IMeHeHHeM I!,OCTH}KCHI/II:i HayKHu U neaTeJIbHOCTBIO
y4EHOr0; OCO3HAHWEM JIMYHOTO BKJIA/A B [I0CTpOEHNE YCTONYHBOTO OyayLIero.

DeTeTHYECK0e BOCIHTAHHE:

SCTETHHECKEM OTHOLIEHHEM K MHDY, BKIIOHAs SCTETHKY MaTeMaTHHeCKux
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pelLleHuH, paccyKIeHHH;
BOCTIPHAMYMBOCTBIO K MATEMaTHIECKUM acIICKTaM pasNYHBIX BUJIOB HCKYCCTBA.

@u3uyeckoe BOCIHTAHHE:

c(OPMUPOBAHHOCTBIO  YMEHHUSA MPUMEHATH MaTeMaTHYeCKue 3HaHHuiA B
MHTepecax 310pOBOro 1 0e30MacHoro obpasa KU3HH, OTBETCTBEHHOIO OTHOLICHHA
K CBOEMY 3/0POBBIO (3I0pOBOE IUTAHHUE, c6aaHCHPOBAHHBIA PEKUM 3aHATUH U

OTIBIXA, peryspHas huzruecKas aAKTMBHOCTD); H3UYECKOT0
COBEPIIEHCTBOBAHHA, npu 3aHATHAX CTIOPTHBHO-0310POBUTEIIBHOM
NesTeTbHOCTDIO.

TpyaoBoe BOCIHTAHHE:

FOTOBHOCTLIO K TPYLY, OCO3HaHUEM LCHHOCTH TpyAOIOOHA; HHTEPECOM K
pasnu4HBIM  cepam npohecCHOHANIBHON  NEATENBHOCTH,  CBA3AHHBIM ¢
MATEMATHKOM M €& INpUIOKeHUSAMM, YMEHHEM COBEpIIATh OCO3HAHHBIA BBIOOP
Gymyuei mpodeccHd W Peanu30BbIBATD cobCTBEHHBIE JKH3HEHHbIE IUIaHBI;



[OTOBHOCTBIO W  CIOCOOHOCTBIO K  MaTeMaTHieCKOMY 00pa30BaHHIO U
caMo00pa30BaHUI0 Ha TNPOTHKEHUH Bcell JKM3HM, TOTOBHOCTBIO K AKTHBHOMY
YYACTHIO B PEIICHHH PAKTHIECKUX 3a/1a1 MaTeMaTH4ecKoil HalpaBjICHHOCTH.

JKOJOTHYECKOe BOCIIUTAHHE!:

¢pOpMUPOBAHHOCTHIO KOJIOTHUECKONW KYJNbTYphbl, MOHMMaHHWEM BIHAHNA
COLIMAJIbHO-PKOHOMHUYECKUX MPOIECCOB HA COCTOSHHE TIPUPOIHON ¥ COLUATIBHOM
cpeIsl, OCO3HaHWEM IJ106anbHOrO  XapakTepa HKOJIOTHYECKUX  TpodieM:;
opHeHTaleldl Ha MPUMEHEHUE MaTeMaTHYeCKHX 3HaHHH I pelleHHud 3anad B
06IacTH OKpYKarollel cpelpbl, MIaHUPOBAaHHMS MOCTYIKOB H OLIEHKH HX
BO3MOIMKHBIX [TOCTEACTBUMN /I OKPYXKAIOIIEH Cpe/ibl.

IleHHOCTH HAYYHOI'0 MO3HAHHA:

c(hOpMHUPOBAHHOCTBIO MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YVPOBHIO  Da3BUTUS HAyKH H OOIIECTBEHHOM  I[PAaKTUKH, MMOHHMaHHCM
MATEMaTHUecKOd HayKH Kak cgepbl UeNOBEUeCKOW NesATellbHOCTH, 3TalloB et
pa3BUTHA W 3HAYMMOCTH M Pa3BUTHA LHBUIM3ALUAM, OBJIAJICHUEM SI3BIKOM
MATEMATHKH M MaTeMaTHuYeCKOd KyJbTypod KaK CpeICTBOM TMO3HaHHA MHpa,
FOTOBHOCTBIO OCYIIECTBIATh MPOEKTHYIO M HMCCIIENOBATEIBCKYIO ACATEIBHOCTD
MHAMBHIYaJ1bHO U B IpyMIIe.

METANPEJAMETHBIE PE3YJIbTATDI

MeTanpeaMeTHbIE Pe3yJIbTaTbl OCBOCHHMS MPOTPaMMbI y4eOHOro Ipeamera
«MareMaTuKa» XapaKTepH3YIOTCs OBJIaJICHUEM YHHUBEPCAIbHbIMU
NOZHAGAMETIbHOIMU  OCUCMBUAMY, — YHUBEPCANbHbIMU  KOMMYHUKAMUGHLLMU
OelicmeuamuU, YHUBEPCATbHbIMU PeCYIAMUBHIMU oeticmeuaMu.

1)  Vuueepcanonvie — no3HasamensHsle delicmeus,  0becneuusaom
opmuposanue 0az08bIX KOSHUMUBHLIX NPOYECCOE obyuarouguxca (oceoenue
MEmoO08  NOZHAHUA — OKpyxcalowje2o  Mupa; — NpUMeHeHue  JOCUHYECKUX,
ucenedo8amensCKux onepayuil, ymeHui pabomans c uHghopmayuei).

Ba3oBble JJornueckne JeHCTBHUS:

e BBIABIATH U XapaKTEPH30BATh CYLIECTBCHHBIC MPHU3HAKA MAaTEMATHIECKHUX
0OLEKTOB, TOHSTHN, OTHOLIEHHH MEXIy MOHATHAMHU, dbopMyIHpOBAThH
ompejejieHUs  TIOHATHH;  YCTaHABIMBATH CYILIECTBEHHBIH  TPHU3HAK
KiaccH(GUKAlliy, OCHOBAHMA s OOOOIIEHHS M CPaBHEHUS, KpUTEpUH
TIPOBOIUMOTO aHAJIN3a;

« BOCTIPUHMMATb, (OPMYIHPOBATH M  MPEOOPA3OBBIBATE  CYKICHUA:
yTIBEpIUTENbHBIE M OTPULATETBHbIC, €IMHUYHBIC, HaCTHRIC H o01ue;
YCIIOBHBIE;

e BBISBIATH  MaTeMaTHyeckue  3aKOHOMEpPHOCTH,  B3aHMOCBA3H U
npoTuBopeuynst B (axrtax, JaHHBIX, HAOMIOAEHUAX W YTBEPKIACHHAX;



mpeqiaraTb ~ KpUTEpHH UL BBLABICHHA 3aKOHOMEPHOCTEH U
IPOTUBOPEYHI;

« JenaTh BBIBOIBI C MCIOJIB30BAHUEM 3aKOHOB JOTHKH, JNEeIyKTUBHEIX U
UHIYKTHBHBIX YMO3aKJTIOUeHHUH, YMO3aKTIOUEHUH 110 aHATIOT UM,

e [MPOBOIUTH CaMOCTOSATENIEHO JI0Ka3aTelbCTBa MaTeMaTUYECKHUX
yTBepIKIAeHUH (TpsAMbIe U OT IPOTHBHOIO), BBICTPAHBATh apryMEHTaLMIO,
IPUBOIUTE TPHMEPHl U KOHTPIPHUMEPHL; 060CHOBBLIBATE COOCTBEHHBIE
CY>KICHHs U BHIBOTBI;

o BbIOWpaTh CHOCOO pelreHus y4eOHOH 3alatdy (cpaBHHMBaTh HECKOTBKO
BAPUAHTOB peICHHUs, BBIOUPATH Haubosiee MHOAXOAAIMUI ¢ YUIETOM
CAMOCTOSTEILHO BBIJIEIEHHBIX KDHTEPHEB).

ba3oBble HecAe10BaTe/IbCKHE AeiiCTBHIA:

+ JCIIONB30BaTh BOIPOCH KaK MCCIEN0BATEIbCKUH UHCTPYMEHT TO3HAHWA,
dopMynupoBaTh BOIPOCHI, (GuKCHpYIOLIHE TMPOTHBOPEUHE, npo0iemy,
ycTaHaBIMBaTh ~ WCKOMOE W JAaHHOC, (GopMHpPOBaTh  THIIOTE3Y,
apryMeHTHpPOBaTh CBOK MO3UIMIO, MHEHHE,

e TIPOBOAMTH CaMOCTOSITENILHO CTTAHHUPOBAHHBIH 3KCIIEPUMEHT,
HCClieIOBaHHE N0 YCTaHOBJICHMIO ocobeHHOCTEH MaTeMaTHYeCKOro
o0bekTa, fABJICHHS, Ipolecca, BbIABICHHIO 3aBUCUMOCTEH  MEXIy
00BEKTaMH, ABJICHUAMH, TPOLECCaMu;

¢ CAMOCTOSATEIBHO (OPMYIHPOBaTH 0000LIEHNS U BBIBOJBL MO PE3y/IRTATAM
[IPOBEIEHHOTO HaOMIONeH!s, MCCIEN0BAHUA, OUCHUBATE NOCTOBEPHOCTL
TTOJIYYEHHBIX Pe3yJIbTaToB, BEIBOJOB 1 000011eHuH,

e MPOTHO3MPOBATH BO3MOXKHOE pasBUTHE MpoLEcca, a TaK)Ke BBIABUIATH
TPeIOJI0KEHHS O €r0 Pa3sBUTHH B HOBBIX YCIOBUAX.

PaGorta ¢ urndopmanueii:

e BHIABIATE NeUIUTHI WHPOPMALUH, NAHHBIX, HeoOXOUMBIX Ul OTBETa
Ha BOIPOC U JUIA peLIeHH 3aa9H,;

o BbIOMpaTh HMHQOPMALMIO M3  HCTOYHHKOB  pas/IMIHBLIX THUIIOB,
aHATN3UPOBaTh, CHCTEMATH3UPOBATh M HHTEPIPETHPOBATE uHGbOpPMALHIO
pa3JIMYHBIX BUJOB U GOPM MPENCTABICHUA,

e CTPYKTYpHpPOBaTh HH()OPMALHIO, MPEACTABIIATE e€ B pa3mH4HbIX dopmax,
WITIOCTPHPOBATE rpaduIecKu;

e OIICHMBATh HaIEKHOCTh HHpOpMALUH 1o CaMOCTOSITENIEHO
copMyITHPOBAHHBIM KPUTEPHAM.

2)  Vwuueepcanvuvie  KOMMYHUKamugHble Oelicmeus, obecneuusarom

chopMUPOBAHHOCTb COYUATbHBIX HABLIKOE 00VUQIOUUXCAL.

OGmenne:



BOCTIPMHMMATh ¥ (OPMYTHPOBaTh CYXKASHHSA B COOTBETCTBHU C
YCIOBUSMH M EISIMH OGLICHUS; SICHO, TOYHO, IPaMOTHO BRIPAKATE CBOIO
TOYKY 3peHHsl B YCTHBIX M NMHCHbMCHHBIX TEKCTaX, 1aBaTb IOACHCHMA IO
XOJLy pelIeHHs 3a7adu, KOMMEHTHPOBATD TOMy4eHHBIH Pe3yNIbTaT;

B Xozie 00CYKIeHHs 3aaBaTh BOIPOCH! IO CYILIECTBY obcyKnaeMoi TEMEI,
Tpo6IeMBbl, pelaeMoii 3a1auy, BhICKa3bIBaTh UACH, HALIEICHHBIC Ha IIOMCK
pellleHHs; COMOCTABIATh CBOM CYKACHMS C CYXKACHUSMH ApyruX
YYaCTHHKOB [Hajora, OOHapyKWBaTh paszivdde U CXOJICTBO MO3UIMiL; B
KOppEeKTHOH (popMe pOopMyTHPOBATH PA3HOTIACHS, CBOM BO3PAKEHHA,
MpelCTaBIATh,  Pe3ylbTaThl  pEIIEHWs  3aladM,  SKCNCPHMCHTA,
WCCTeNIOBAHMS,  NPOEKTa;  CaMOCTOSITENbHO  BbIOMparh  Qopmar
BBICTYIUTEHHMS ¢ YUETOM 3a/1ay TIPe3eHTalUU 1 0OCOOCHHOCTEH ay AMTOPHH.

CoTpyAHHYECTBO:

3)

IOHMMAaTh M  WCIONb30BATH  MPEHMyIIeCTBa  KOMAaHJHOH * H
MHMBUAYATBHOM paGoTHI MU peleHnH y4eOHbIX 3a/1a4; MPUHUMATD LEb
COBMECTHOH eATEeNbHOCTH, TUIAHUPOBATH OPraHM3allMI0 COBMECTHOH
paGoThl, pacrpeieNaTh BUIbI padOT, 10rOBapUBATECA, 0bcy)aaTh mpouece
U pe3ylbTaT paboTsl; 06061AaTh MHEHHS HECKOIBKHX TOICH;
y4acTBOBATh B IPYIIOBBIX (opMax paboTl (00CYKIEeHHUS, oOMeH MHEHUH,
«MO3TOBBIE IUTYPMBI» W WHBIE), BBIMOJHATE CBOK 4acTh paboTsl U
KOOpAMHUPOBaTb CBOM [JEHCTBHUA C JAPYIHMH tWieHaMHU KOMaHBbI,
OLlEHMBATh KAayeCcTBO CBOEro BKJaaa B OOILUMI MPOIYKT MO KPHUTEPHAM,
copMyIUPOBAHHEIM YUaCTHUKAMH B3aUMOJICHCTBHS.

Vuusepcarvnvie — pezynamueHble  0CUCMBUS, obecnevusaom

popMmuposare cMbICI08bIX YCMAHOBOK U JICUSHEHHbIX HABLIKOG TUHHOCHTU.

Camoopranusanus:

COCTABJISTE TUIaH, AITOPUTM PELIEHUs 3314y, BRIOUPATh COCO0 PEILICHHS
¢ y4ETOM MMEIOLIUXCS PECyPCOB U COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTUPOBATh U KOPPEKTHPOBATbL BapHaHThI peleHui ¢ y4€TOM HOBOH
HH(pOpMaLUH.

CaMOKOHTPOJIb:

BlAZeTh HABBIKAMK II03HABaTeNbHON pedIeKCMH KaK OCO3HAHHUS
COBEpIIAEMBIX JTeHCTBUN ¥ MBICTHUTENbHBIX MPOLECCOB, HX PE3yIbTATOB;
BJaJeTh CI0cO0aMHM  CaMOITIPOBEPKHM, CaMOKOHTPOJsS Ipolecca. U
pe3yJibTaTa pelIeHNs MaTeMaTHYeCKOH 3a1a1H;

NpeaBHIeTh TPYIHOCTH, KOTOPbIE MOIYT BO3HHKHYTH IIPH PEHICHHM
33]a4¥, BHOCHTb KOPPEKTHBBI B JEATCIbHOCTh Ha OCHOBE HOBBIX
06CTOSTENbCTB, IAHHBIX, HAlIEHHBIX OIIHOOK, BRISBIEHHBIX TPYIHOCTEH,



« OLGHUBATh COOTBETCTBHE pe3ynbTaTa LM M YCIOBHSM, OOBACHATH
MPUYMHBI JTOCTHKCHAS HIM HENOCTIKCHHA PE3yJbTAaTOB NEATENBHOCTH,
HaXOIUTh OIIHOKY, IaBATh OLIEHKY NPHOOPETEHHOMY OIBITY.

INPEIMETHBIE PE3YJIbTATBI

10 KJIACC

OmnepupoBaTh NOHATHAMU: TOYKA, PsiMasi, IIOCKOCT.

[TpHUMEHATh AKCHOMBI CTEPEOMETPUH W CJIEACTBHSA M3 HHUX IPH PEILICHUU
TeOMETPHUYECKUX 3a4a4.

OmnepupoBaTh NOHITHAMU: NAPAIIEIBHOCT M MEPICHINKYIAPHOCTD MPAMBIX
1 IJIOCKOCTEH.

Knaccubunuposars B3aHMHOE DACTONIONKEHHE MPSIMBIX M TJIOCKOCTEH B
IIPOCTPAHCTRBE.

OnepupoBaTh MOHATHAMM: [ABYIPaHHBIA Yrojl, TpaHH ABYTPaHHOIo YyrIia,
pebpo ABYrpaHHOTO YIVIA; JMHEWHBIH yrosa ABYIpaHHOTO YIJa; IpadyCHas Mepa
IBYTPaHHOTO yIIIa.

OmnepupoBaTs MOHATHSIMH: MHOTOIPAHHMK, BBIMYKJIBIM M HEBBITYKIBIA
MHOTOIPaHHHK, 3JIEMEHTBI MHOTOI DAHHHKA, IPaBU/IbHBIH MHOTOTPaHHUK.

Pacrio3HaBaTh OCHOBHbI€ BHIbBI MHOTOTPaHHUKOB (IHpaMHIa, IIpHU3Ma,
NPAMOYTOJIBHBIN Mapasuienenumnes, Kyo).

KnaccubunupoBaTh ~ MHOTOTpaHHHKH,  BbIOMpas ~ OCHOBaHHSA  JUid
KIacCHUKAMK (BBITYKIble M HEBBINYKIble MHOTOIPAHHUKH; IPABUIIBHBIC
MHOTOTPaHHUKM; MPSMbIe ¥ HAKIOHHBIE PH3MBI, NapaJlIe/ICITHIEb).

OnepupoBaTh MOHATUAMU: CEKylLIas IJIOCKOCTh, Ce€YeHHe MHOTOTPaHHUKOB.

OOBACHATH MPUHLMIIEI IOCTPOSHUS CEYEHHH, UCIONB3YS METOX CIIEI0B.

CTpouTh CeYCHHS MHOTOTPAaHHHMKOB METOAOM  CJIEIOB, BBINOJNHATH
(BBIHOCHBIE) IIOCKHE YEPTEKH W3 PUCYHKOB NPOCTHIX OOBEMHBIX (UIyp: BUA
CBepXy, cOOKY, CHU3Y.

PemaTs 3aa4M HA HAXOXKAEHHE reOMEeTPUUYECKUX BEIHUUH 10 00pasiam uiu
aIrOpUTMaM, MPUMEHAA H3BECTHbIE AHAJMTMYECKHE METOIBI MPH PelIeHHH
CTaHIAPTHBIX MaTeMAaTHYECKUX 3a7a4 Ha BbIYUC/ICHHE PacCTOAHUM MEKIY IBYMs
TOYKaMH, OT TOYKH JO TMpsAMOH, OT TOYKH [0 IITOCKOCTH, MEXIY
CKPEeIIMBAIOIIMMHUCS IPSIMbBIMH.

PeluaTh 3a7a4y Ha HaxO0KAEHHE FEOMETPUIECKHUX BETHYUH 10 00pasnaM HiIx
aNrOpUTMaM, MPHMEHSS W3BECTHbIC AHAJIMTHYECKHE METOJAbI IPH pelIeHHH
CTAHJAPTHBIX MaTeMaTHYeCKMX 3aJa4 Ha  BBIUHCICHHE YIIIOB  MEXIY
CKPELIUBAIOIIUMUCA TIPAMBIMHM, MEXIy IHPAMOA U  IJIOCKOCTBIO, MEXIy
TIOCKOCTAMMU, ABYTPaHHEIX YTJIOB.



BBIUACIIATh 06bEMBI U IUIOMAAM MOBEPXHOCTEH MHOTOIpaHHHUKOB (mpu3Mma,
mupamMmaa) C [pUMeHeHHeM  (OpMYJ;  BBIMHCIATH COOTHOILICHUSA MEKIY
IUIOIIAMHU [TOBEPXHOCTEH, 00bEMaMH TTOL0OHBIX MHOTOTPAHHUKOB.

OnepupoBaTh TOHATHAMH: CHMMETpPHsi B TMPOCTPAHCTBE; IMEHTP, OCk H
IIOCKOCTh CHMMETPHH; LIEHTP, OCh H MIIOCKOCTh CHMMETPHH Gurypsl.

V3Bnexars, MpeoOpa3oBbIBaTh M HHTEPIPETHPOBAThH uHpOpMaAUIO O
IPOCTPAHCTBEHHBIX [€OMETPHHECKUX (Urypax, MPEICTABICHHYIO HA HTEPTERAX U
pUCYHKaX.

[IpuMeHsTh reoMeTpHueckue (axTbl AN PElIeHHsA CTePeOMETPUIECKUX
3a71ay, NPEJIIIo/araloMX HECKOIbKO [aroB PeLeH s, €C/Id YCI0BHUsA IPAMEHCHHA
3a/1aHbl B IBHOH (hopme.

[IpuMeHATh, —mpocTeliide TporpaMMHBIE — CPeNCTBa  H - 3JICKTPOHHO-
KOMMYHHKAIIHOHHBIE CHCTEMBI IIPH PELICHHH CTEPCOMETPHHIECKHX 3a1a1.

[lpuBOIUTL NpPUMEPbI MaTeMaTUYECKHX 3aKOHOMEPHOCTEH B IpHUpoAe H
JKMI3HH, Pacrio3HaBarh IPOSBICHHE 33aKOHOB T€OMETPUH B MCKYCCTBE.

[TpAMeHATh TOMyYeHHbIe 3HAHUS HA MPAKTHKe: aHAIU3MPOBATH PCAbHBIC
CHTyallMH M TPUMEHATh H3yYCHHbIe IOHATHA B Mpomecce MOMCKa peLICHHA
MaTeMaTHyeckd CcHOpMYJIUPOBAHHON NpOOIEMbI, MOICIMPOBATL pPEalbHBIC
CHTYallHdH Ha A3blKe TEOMETPUM, HCCIe[oBaTh [MOCTPOCHHBIC MOMACIH €
MCIIOIB30BAHHEM FeéOMETPHYECKUX TIOHSTHH U TEOpeM, arrnapaTa anreOpbl; peLars
IpaKTHYECKUe 3a/1a4H, CBA3aHHbIE C HAXOXKICHUEM T€OMETPUYCCKUX BETHIHH.

11 KJIACC

OnepupoBarTh NOHATUAMH: [MIMHAPHYECKAs [OBEPXHOCTD, oGpazyrouiue
UMMMHIPUYECKOW  TOBEPXHOCTH;  LMIMHAD,  KOHWYECKas  MOBEPXHOCTD,
06pa3yolIne KOHUYECKOH IOBEPXHOCTH, KOHYC; CepuyecKas IOBEPXHOCT.

Pacno3HaBaTh Tela BpalleHus (LHIHHAD, KOHYC, chepa U map).

OOBACHATH CIIOCOObI NOJYYECHHs TEJI BpallleHHS.

KaccupuIMpoBaTh B3aiMHOE PacroNoKeHHe Chephl U IIOCKOCTH.

OnepHpoBaTh MOHATHAMH: IIAPOBOI CErMEeHT, OCHOBAHHE CErMEHTA, BhICOTA
CerMeHTa; LIApOBOil CJI0H, OCHOBAHME 1IAPOBOTO CJI0f, BBICOTA LIAPOBOIO CJIOA;
IIapOBOM CEKTOP.

BorymcasTh OOBEMBI M TIIOMIANM  TOBEPXHOCTEH  Tel  BpalleHud,
reoMeTPHYECKHUX Tell ¢ TPUMeHEHueM popMyIL.

OnepupoBaTh TOHATHSIMH: MHOTOrpaHHHK, BIIMCAHHBIA B chepy H
omucaHHbii okono cdeps; chepa, BIOMCAHHAas B MHOTOTPAHHUK HIH  TEJIO
BpallleHUs.

BEUKCIATD COOTHOIIEHHS MEXAy IUIOMIAIIMH MOBEPXHOCTEH U 0ObEMaMu
MoA0OHBIX Tell.



N300paxate H3ydaceMble durypsl OT PyKH H C NPHMEHEHHEM IIPOCTBIX
yepTEXKHBIX UHCTPYMEHTOB.

BBImoHATH (BHIHOCHBIE) IUIOCKUE YEPTEXKHU U3 PUCYHKOB [POCTRIX 00BEMHBIX
duryp: BEA CBEpXY, COOKY, CHU3Y; CTPOUTh CEUCHHA TeJ BpallleHHS.

M3BneKaTh, HHTEpPIpPEeTHPOBaTh H npeoOpa3oBLIBATH uHGOpMAIUMIO O
POCTPAHCTBEHHBIX [€OMETPHUICCKHX durypax, MpeCTaBIeHHYI0 Ha YepTexax U
pHCYHKaX.

OrnepupoBath MOHATHEM BEKTOP B IPOCTPAHCTBE.

BLINONHST JEHCTBHSA CJIOKEHHs BEKTOPOB, BBIYUTAHHUS BEKTOPOB H
YMHOKEHHS BEKTOpa Ha YHUCIIO, 06BSCHATD, KAKIMU CBOWCTBaMH OHM 00IIa/atoT.

[TpuMeHATH NPaBHIIO NMapalIe/IeTTUIENa.

OnepupoBalb MOHATUSIMU: 1eKapTOBBI KOOPIMHATEI B IIPOCTPAHCTBE, BEKTOP,
MOZly/lb BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPAMHATEI BEKTOpa, YTOJ MeXay
BEKTOPAMH, CKAIIPHOE MPOU3BEICHAE BEKTOPOB, KOUTHHEAPHEIC H KOMILTaHApHbIe
BEKTOPHI.

Haxo[HTh CyMMy BEKTOPOB M NMPOU3BEACHHE BEKTOPA HA HHUCIIO, yTOT MEXK Y
BEKTOpaMy, CKaJlApHOe IPOM3BEACHHUE, packianpiBaTh  BEKTOp IO IBYM
HEKOJJIMHeapHBIM BEKTOPaM.

3aaBaTh MIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CHCTEME KOOPAHHAT.

[IpuMeHATh TeoMETpUIeCKHe (GaKkTel II8 PpelieHUst CTEPEOMETPHYSCKHX
3aj1ad, TIPEITOJIaraloMX HECKOIBKO IAroB pellenus, ecii yCJIOBUS NPUMEHCHHUS
3a/1aHbl B IBHOH (opme.

Pewrate mpocTeifiine reoMeTpUYecKue 3anaiu Ha TPUMCHCHHC BEKTOPHO-
KOOPAMHATHOTO METOAA.

PemaTes 3agayd Ha JOKa3aTeIbCTBO MAaTeMaTHYECKHX OTHOLUCHHA H
HaxOKIeHHe FreoMeTpHUYECKUX BETUIHH IO obpasuam HIIH ajlropuTMaM, NIpUMEHss
M3BECTHBIE METOIBI NIPH PEIIeHuH CTaHIapTHBIX MATEMATHICCKUX 3a1at.

[IpuMeHsTh IPOCTEHIUHE TIPOTPaMMHBIC  CPENCTBA U SJIEKTPOHHO-
KOMMYHHKAI[MOHHBIE CUCTEMBI NPH PEIICHUH cTepeoMeTpUIeCKUX 3a/1ad.

[IpuBoaUTE NPUMEPHl MaTeMaTHECKUX 3aKOHOMEpPHOCTeN B IpHpOJE H
KWM3HHM, PacTO3HABaTh NPOsIBJICHHE 3aKOHOB FeOMETPHH B HCKYCCTBE.

[TpuMeHsATh TOJTyYeHHBIE 3HAHHMA Ha NPAKTUKE: aHAJIHU3UpPOBaTh peajbHbIC
CUTYyallhH H l'lpPIMeHﬂTb HBYHGHHBIG TIOHATHUA B IMpoLecce MOoMCKa peuieHusn
MaTeMaTudeckn CchopMyTUPOBaHHOH npobiieMbl, MOIETUPOBATh  PEANBHBIC
CATyalldd Ha fA3bIKe TEOMETPUM, HUCCIIENI0BaTh [IOCTPOEHHbIE MOIENH C
MCIIONb30BaHMEM TeOMETPHYECKUX MOHSATUH ¥ TEOPEM, allnapara anreOpsl; pemaTh
MpaKTHYECKHE 3a/1a4H, CBSI3aHHBIE C HAX0XKICHHEM reOMETPUUYECKUX BEJTHYHH.
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