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INOACHUTEJ/IbBHASA 3AIINCKA

Pabouast mporpamMma yuebHOTO Kypca «I'eomeTpusi» 6a30Boro ypoBHs it o0yvatomuxcs 10 —11
KJlaccoB pa3paboraHa Ha ocHOBe @ejiepasbHOTO T'OCY[ApPCTBEHHOTO 00pa3oBaTeNbHOTO CTaHAapTa
cpeaHero o0Oiero obpa3oBaHMs, C YYETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHMM, TMPebSIBISEMBIX K
MaTeMaTH4eCKOMYy 00pa30BaHUIO, W TPAJMIIMN POCCUMCKOro 0Opa3oBaHMs. Peanmm3ainiysi MpOrpaMMbI
obecrieunBaeT OBJaZieHVe K/TFOUeBLIMU KOMIIETEHL[USIMH, COCTaBJISIFOIIMMU OCHOBY /IJIsi CAMOPA3BUTHUS U
HeTpepLIBHOTO 00pa30BaHUs, 1[€IOCTHOCTb OOIIEKY/IbTYPHOTO, JIMYHOCTHOTO W TI03HABaTebHOTO
Pa3BUTHS TMUYHOCTH 00 YUarOIIMXCS.

OE/IN N3YYEHUSA YYEBHOI'O KYPCA

BakHOCTb yueOHOTO Kypca reoMeTpUU Ha YPOBHe cpejiHero obiero obpa3oBaHusi 00yc/ioB/ieHa
MPaKTHUeCKOW 3HAUMMOCTBIO MeTarpe]MeTHBIX U TPeJMETHBIX pe3y/ibTaToB 00yueHUsi T€OMETPUH B
HarpaB/lieHWH  JIMUHOCTHOTO  pa3ButHs  oOydaromuxcs, ¢opMupoBaHusi  (GYHKIMOHATBHOU
MaTeMaTH4eCKOW TPaMOTHOCTH, M3YUeHHUs! JPYrMX Yy4eOHBIX AWUCIUIUIMH. Pa3BuTHe y 00yuaroLMxcs
NPaBWIbHBIX TIPE/ICTaB/IeHWH O CYIIHOCTU W TIPOMCXOXKAEHHUM TeoMeTpUYecKUx abCTpakuui,
COOTHOLIIEHHH peasbHOTO W WJeanbHOT0, XapaKTepe OTPa)KeHHs MaTeMaTU4eCKOW HayKoW sIBJIeHWH U
NPOLIECCOB  PeajibHOTO0 MHpPa, MeCTe TeOMeTpUM B CHUCTeMe HayK M pOJM  MaTeMaTHuecKOro
MO/Ie/TMPOBAaHUSI B HAyYHOM T[I03HAHUM W B TMPAKTHUKE CIOCOOCTBYeT (hOPMHUPOBAHUIO HAYYHOTO
MHPOBO33DEHUs] YUYal[UXCs, a TakKe KauecTB MbIIIJIeHUs, HeOOXOAWMBIX /s aJanTalud B
COBpPeMeHHOM 00I11IecTBe.

CeomeTpust siBsieTCsl OJHUM U3 0a30BBIX MPeAMETOB Ha YPOBHe cpeJHero o0ujero o6pa3oBaHusl,
TaK Kak o0ecrieuriBaeT BO3MOXKHOCTb HW3y4YeHHs KaK JWCHUIUIMH  eCTeCTBEHHO-HAyUHOU
HarpaB/IeHHOCTH, TaK ¥ TyMaHUTapHOM.

Jlornyeckoe MbllieHWe, (OPMUPYEMOe TPU W3YyUYeHWH OOYJYarOLUMMHUCS TIOHITUHHBIX OCHOB
TeOMeTPHH U TIOCTPOEHHH LIETIOUKH JIOTHYeCKHX YTBEP)KAEHHH B X0/le pellieHus TeOMeTpUYeCKuX 3aJay,
yMeHMe BBIIBUTaTh U OTMpPOBEPraTh T'MIIOTe3bl HEIOCPeJCTBEHHO MCIOJb3YIOTCS TPU PelLleHrH 3ajau
eCTeCTBeHHO-HAYUHOTO IJUK/Ia, B YaCTHOCTH U3 Kypca (H3UKH.

YMeHHe OpHEeHTHPOBaThCsS B IPOCTPAHCTBE WIPaeT CYILIECTBEHHYIO pPOJb BO BCeX 00/acTsIx
JedaTelbHOCTH desioBeka. OpueHTalysi uejioBeKa BO BpeMeHH M IPOCTPaHCTBe — HeoOXoAumoe
yCJIOBHE €ro COLMaJbHOTO ObITHs, (hopMa OTpa)kKeHWs OKDY)KAIOIIero MHpa, YC/IOBHE YCIIEIIHOTO
TO3HAaHWS M aKTHUBHOTO TpeoOpa3oBaHus AelcTBUTENLHOCTA. OrepupoBaHWe TPOCTPAaHCTBEHHBIMU
obpazamu oOBegUHSIET pa3Hble BUAbI yueOHOW W TPYJOBOWM [esSTebHOCTH, SIBJSETCS OJHUM U3
npoheCCHOHATBHO Ba)KHBIX KauecTB, TO3TOMY aKTyajbHa 3ajaua (pOpMUPOBAHUS y OOYUArOILUXCS
TIPOCTPAHCTBEHHOTO MBIIUIEHUsST KaK DPAa3HOBUJHOCTU OOpPa3HOrO MBIIIIEHUSI — CYIIeCTBEHHOTO
KOMITOHEHTa B [TOJrOTOBKE K MPaKTUYeCKOH JiesiTe/IbHOCTH 110 MHOTMM HaTlpaB/IeHHUSIM.

Lless ocBoeHuUsi TporpamMmbl yueOHOTO Kypca «['eomeTpusi» Ha 6a30BOM ypoBHe OOyueHHS —
ob1ieobpasoBaTesibHOE M OOIIIEKY/IbTYPHOE pa3BUTHE 00yUaroluxcsl yepe3 obecrieyeHre BO3MOXKHOCTH
npuoOpeTeHHs ¥ HWCIIO/B30BaHUSI CUCTEMAaTHUeCKUX T'eOMeTPHUUeCKMX 3HaHUM U JedCTBUH,
crieriuUUHbIX TeOMeTPUH, BO3MOXXHOCTH YCIIEIIHOTO MPOI0/DKeHUsT 00pa30BaHUsI 10 CIeLUaTbHOCTSIM,
He CBSI3aHHBIM C TPUKJIAJHBIM UCTIOIb30BaHUEM IeOMeTPUH.

[TporpamMma To reomeTpud Ha 06a30BOM YpOBHe TpejHa3HaueHa [yisi OOyJaroIuXcsi CpefHen
IIKOJIbI, He WCITBITHIBABLIMX 3HAUMTE/ILHBIX 3aTPyAHEHUM Ha yPOBHE OCHOBHOTO 001[ero oOpa3oBaHUsl.
Takum o6pa3oM, obyuarorjiecsi Ha 6a30BOM ypOBHe 0/DKHBI OCBOUTH 00II[1ie MaTeMaTyeCcKiue yMeHus,
CBsI3aHHBIE CO CIelMpHKON reoMeTpUU U HeoOXOJUMBbIe /ISl )KU3HU B COBPeMeHHOM o01riectBe. Kpome



3TOr0, OHU UMEIOT BO3MOXKHOCTh M3YUUTh T€OMETPHIO Oosiee TIyOOKO, eC/v B /la/lbHEMIIIEM BO3HUKHET
He0OX0IMMOCTb B TeOMeTPUUYECKUX 3HAHUSX B MPO(deCcCHOHaTbHOU JiesTeTbHOCTH.

IocTKeHue 16T OCBOEHHS MPOrpaMMbI 00ecTieurBaeTcsl pellieHreM COOTBETCTBYIOIIUX 3a/au.
[TpuopuTeTHBIMU 3aZiauaMyd OCBOeHUs1 Kypca «I'eomerpun» Ha 6Ga3oBom ypoBHe B 10—11 kmaccax
SIBJISTFOTCSI:

e (opMHpOBaHUe TIPe/ICTaBIeHUs O TeOMETPUH KaK YaCTh MUPOBOM KY/bTYpPbl U OCO3HAHHUE eé

B3aMMOCBSI3U C OKPY’KarOIIIUM MHUDPOM;

e (opMHUpOBaHHe TIpe/ICTaBJIEHHSI 0 MHOTOTPAHHWKAX M Tejax BpallleHUs KakK O BayKHEHIINX
MaTeMaTUYeCKUX MOJe/ISIX, TI03BOJISIOIIMX OINMWChIBaTh U W3yuyaTh pa3Hble SIBJIEHUS
OKPY’KaIoIIero MH1pa;

e (opMHUpOBaHME yMEeHHsl paclio3HaBaTh Ha UepTe)kaX, MOJeNsiX W B peaJibHOM MHpe
MHOTOTPAaHHHUKH U Tejla BPallleHHUs;

e OBJIaIeHHe MeTO/laMH pellleHus 3a/lay Ha MOCTPOeHHUsT Ha M300pa’keHUsIX TIPOCTPAHCTBEHHBIX
uryp;

e (hopMHUpOBaHWE YMEHUSI OTEePUPOBaTh OCHOBHBIMH TOHSTHUSMH O MHOTOTPAHHUKAx W Tesax
BpAIIleHUs] U UX OCHOBHBIMU CBOWCTBaMU;

e OB/IJIeHHWe aJrOPUTMaMHU PpellleHUsT OCHOBHBIX THWIIOB 3aziau; (OpPMHUpPOBaHWE YMeHHsI
TIPOBO/IUTE HECJIOXKHBIE [IOKa3aTe/bHble PacCyKJeHHs B X0/l PeIIeHUs] CTePeOMeTPHUUeCcKIX
3ajlau ¥ 3a/jau C MPaKTUUECKUM COJlep>KaHUeM;

® pa3BUTHE WHTE/UIEKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTeN 0OyJaroumxcs, 1mo3HaBaTe/TbHOM
aKTUBHOCTH, UCCJIeI0BaTe/IbCKUX YMEHUM, KpUTUYHOCTU MBIIIIEHS;

e (QopmupoBaHre (YHKIMOHA/TBHOM TDAaMOTHOCTH, PpeJIeBaHTHOW TeOMEeTPUU: yMeHHe
pacrio3HaBaTh TPOSIB/IEHUS] TeOMeTPUUeCKUX TIOHATUM, OOBEeKTOB M 3aKOHOMEPHOCTell B
peasTbHbIX KU3HEHHBIX CUTYALUsAX W MPU U3yUeHUH IPYTUX yueOHbIX TIPeMETOB, MPOSIBIEHHUS
3aBUCUMOCTEH M 3aKOHOMepHOCTel, (hopMy/MpOBaTh MX Ha SI3bIKe TEOMETPUM U CO3/aBaTh
reoMeTpuUeCcKre MO/, TPUMEHSITh OCBOEHHBIM TeOMeTpPUUEeCKWH ammapaT [Jisi pellieHus
MPaKTHUKO-OPMEHTHPOBAHHBIX ~ 3aflay, HWHTEpPIPeTHPOBaTb M  OLIEHWBATh  I0JyYeHHbIe
pe3y/bTaThl.

OT1mmunTe/bHOM 0COOEHHOCTBIO TIPOTPaMMBbl SIBJISIETCST BK/IFOUEHWe B KYpPC CTepeOMEeTpUU B
Hauajie ero W3yuyeHWsl 3ajjay, pelllaeMbiX Ha YPOBHE WHTYWUTHUBHOTO II03HAHUs, W OIpee/éHHbIM
obOpa3oM opraHv3oBaHHasg paboTa HaJ, HHUMH, UTO CIIOCOOCTBYIOT Da3BUTHUIO JIOTUYECKOTO U
TIPOCTPAHCTBEHHOT'O MBIIIJIEHUsI, CTUMY/TUPYeT MPOTeKaHHe WHTYUTHUBHBIX TPOL[ECCOB, MOTUBUDYET K
JanbHeNIIeMy U3y4eHHI0 MpeJiMeTa.

[peamnoureHue OTJAETCS HATJIAHO-KOHCTPYKTUBHOMY MeTO/y 00yUeHHs1, TO eCTb TeOpeTHUYeCKHe
3HaHWS WMEIOT B CBOE OCHOBE UYBCTBEHHOCTH IPeJMeTHO-TIPaKTUUYeCKOM [esiTellbHOCTH. Pa3ButHe
TIPOCTPAHCTBEHHBIX TPe/ICTaB/IeHnH y yUallliXxcsi B Kypce CTepeoMeTPUH MPOBOJUTCS 3a CUET pelleHust
3a/jau Ha CO3/laHWe TPOCTPAaHCTBEHHBIX 00pa30B W 3aZlau Ha OMNEpPUPOBAHME TPOCTPAaHCTBEHHBIMU
obpasamu. Co3ganve obpa3a TIPOBOAWTCS C OTIOPOM Ha HAr/siAHOCTb, a OrepupoBaHHe 00pa3oM — B
YC/IOBUSIX OTBJ/IEUEHHS OT HArJIsiJHOCTH, MbICJIEHHOTO M3MeHeHUsI er0 UCXOJHOT'O COZlep>KaHusl.

OcHOBHBIe coflepkaTe/bHble TMHUU Kypca «['eometpum» B 10—11 kaccax: «MHOrorpaHHUKN»,
«[IpsiMBble ¥ TIJIOCKOCTH B TPOCTpaHCTBe», «Tena BpaijeHusi», «BeKToppl M KOOPAWHATBI B
npocTpaHcTBe». POpMUPOBaHKE JIOTUUECKHUX YMEHUN pacripefiesisieTCsi He TOJIBKO TI0 COZiep>KaTebHbIM
JIMHUSIM, HO M T10 ToJlaM 00yueHUsl Ha YPOBHE CpeiHero o0Imero oopa3oBaHus.

Cogepxanue 00pa30oBaHMsl, COOTBETCTBYIOILleE TMPEJMETHBIM pe3y/bTaTaM OCBOeHUs paboueit
NpOTpaMMBbl, pacrpefie/léHHbIM TI0 ToZaM 00yueHHs, CTPYKTYPUDOBAaHO TakKWM o00pa3oM, uTOOBI
OBJIaJileHle TeOMeTPUYeCKUMH TIOHATUSIMA W HaBbIKAMH OCYIIECTB/ISIIOCH TIOC/Ie/I0BATENIEHO U



TOCTYIaTe/bHO, C COO/MIO/IeHUEeM TIPUHIIMITA TIPEeMCTBEHHOCTH, UTOObI HOBBIE 3HAHHWS BKJ/IIOYA/HCh B
00IIIyI0 CHCTeMY TeOMeTPHUUeCKHX TMpe/ICTaB/IeHU 00yuaroIuxcsl, paciuupsist U yrayosss eé, obpasys
TIPOYHbIE MHOKECTBEHHbBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yuenuve reometpun otTBOAMTCA 2 yaca B Hezeto B 10 knacce u 1 vac B Hezenmro B 11 kitacce,
BCero 3a /iBa rogja obyuenusi - 102 yueOHbIX yaca.

COJEPXAHUE YYEBHOI'O KYPCA
10 K/TACC

IIpsAMble U MJIOCKOCTH B IPOCTPAHCTBe

OCHOBHBIE TIOHSTHUS CTepeoMeTpUd. Touka, TpsMasi, TIOCKOCTh, TPOCTpaHCTBO. IToHsATHE 00
aKCHOMaTUUeCKOM TIOCTPOEHUH CTepeOMeTPUN: aKCUOMbI CTePeOMeTPUH U CJIe[ICTBHUS U3 HUX.

B3avMHOe pacriosiokeHWe TIPSIMbIX B TIPOCTPAHCTBe: TepeceKaroliuecsi, rapasuiefibHble U
CKpellyBarolyecs npsimele. [lapannesbHOCTh NPSIMBIX U TJIOCKOCTeM B MPOCTPAHCTBE: Mapasiie/bHble
TIpsiMble B TIPOCTPAHCTBE; Mapasiie/ibHOCTb TPEX MPSIMBIX; MapasiielbHOCTh NPSMOMN U TIJIOCKOCTH. YTJIbI
C COHarpaB/ieHHBIMM CTOPOHaMH; Yrojl MeXAy TIpIMbIMU B mpocTpaHcTBe. [lapanienbHOCTb
TJIOCKOCTeM: Tiapa/le/ibHble TIJIOCKOCTH; CBOMCTBAa Tlapa/le/bHbIX TIUIOCKOcTel. IIpocTeiiive
MPOCTPaHCTBeHHbIe (GUTYPHI Ha TVIOCKOCTH: TeTPa3/p, Ky0, Mapasuie/ienuriesi; oCTPOeHe CeueHUH.

[MeprieHAVKY/ISPHOCTh TIPSMOM W TUJIOCKOCTU: TIepIieH/UKY/IsSipHbIe TIpsiMble B TIPOCTPAHCTBE,
TipsiMble Tapasuie/ibHble U MeprieH/IUKYy/spHble K MI0CKOCTU, MPH3HAK MepreHIUKY/IsIPHOCTH TIPSIMOU U
TJIOCKOCTH, TeopeMa O TPsIMOW TepreHJUKY/ISIPHOW TJIOCKOCTH. YTJ/bl B TIPOCTPAHCTBE: YTOJ MEX[Y
MpsIMOM U TIJIOCKOCTHIO; JBYIPaHHBIA YroJi, JIMHEWHbIA YroJl ABYrpaHHOro yrja. [leprieHJuKymnsip U
HaK/IOHHbIE: PAcCTOSTHUe OT TOYKHM |0 TUVIOCKOCTH, PacCTOSIHHWE OT MPSIMOW /10 TJIOCKOCTH, MPOEKLUs
¢urypel Ha TMJIOCKOCTb. I[lepreHAMKY/ISIPHOCTb IIJIOCKOCTeM: TIpU3HAK TepreHUKY/ISIPHOCTA JIBYX
nsiockocTeil. TeopeMa o Tpéx meprieHAUKY/Isipax.

MHororpaHHUKH

[ToHsiTie MHOTOTrpaHHHWKA, OCHOBHBIE 3/IeMEHTbl MHOTOTDaHHMKA, BBIMYK/ble W HEBBIMYKJbIe
MHOTOTpaHHUKY; pa3BéPTKa MHOrorpaHHuka. [Ipu3ma: n-yrojpbHasi mpu3Ma; IpaHd U OCHOBaHUS
TIPU3MBI; TIPsIMasi ¥ HaK/JIOHHAasI TIPU3MbI; OOKOBasi U TOJTHAasi TIOBEPXHOCTh TpU3MbI. [lapasienenmies,
MPSIMOYTO/IbHBIN Tapasiiefienumnes; U ero CBOMCTBa. Ilupamuja: n-yronbHasi nupaMuja, TpaHd U
OCHOBaHME TMPaMU/bI; OOKOBasi UM TIOMHAs TIOBEPXHOCTh TIMPAMH/bI, TIpaBUIbHAas W yCeuéHHas
nupamMpzia. DJieMeHThl MPU3Mbl U MUpaMufbl. [IpaBUIbHbIE MHOTOTPaHHUKU: TOHSITHE TPaBUJIbHOTO
MHOTOTpaHHUKa; MpaBU/bHAas NpyU3Ma U MpaBWiIbHasl MUpaMK/ia; NpaBU/IbHAsI TPEYroJibHas MMpamMmuaa u
TIpaBU/IBHBIN TeTpaszp; Kyb. IlpescTaBieHre 0 MpaBW/ILHBIX MHOTOTDAaHHMKAX: OKTa3/p, A0/eKasAp U
rKocas/p. CeueHusi MPU3MbI U MMPAMU/bL.

CuMMeTpUs B MPOCTPAHCTBE: CUMMETPHUSI OTHOCUTE/IbHO TOUKH, TIPSIMOM, TJIOCKOCTU. JIeMeHTbI
CUMMeTpUH B MMpaMU/iax, Mapassiesienurnesax, MpaBUIbHbIX MHOIOIPAaHHUKAX.

BbluncsieHe 37eMeHTOB MHOTOTPAaHHUKOB: pébOpa, pAuaroHand, yribl. [lnomjags 6GokoBoM
TIOBEPXHOCTH U TIOJTHOM TIOBEPXHOCTH TPSMOM TIPU3MBI, TUION[a/Ib OCHOBAaHWM, TeopeMa O OOKOBOM
TOBEPXHOCTH TpsiIMO Tpu3Mbl. ILlmoijasb OGOKOBOM TMOBEPXHOCTH U TIOBEPXHOCTU TPaBUIbHOU



MUpPaMU/IbI, TeOpeMa O TUIOIaAu yceuéHHoU mmpamu/bl. [ToHsTre 06 06béMe. OOBEM MHMpaMUZRbI,
TIPU3MBI.

[Togo6HBIe Tesla B mipocTpaHcTBe. COOTHOIIEHUST MEX/Y T/IOIIAASIMH TOBEPXHOCTeH, 00bEMaMu
MO/I00HBIX Te.

11 K/ITACC

Tesia BpaljeHus

LlunHapuyeckas — MOBEPXHOCTb,  oOpasyrolve  [WIMHAPWUUYECKOH  TOBEPXHOCTH,  OCb
LWIMH/IPUUECKON ToBepXHOCTH. LuinHAp: ocHoBaHUS M OOKOBasi TIOBePXHOCTh, 00pa3yrolias U OCh;
TuIoLa/[b OOKOBOM M TIO/THOM TIOBEPXHOCTH.

KoHnueckasi ToBepXHOCTh, 00pa3ytolye KOHUUeCKol MoBepXHOCTH, OCh U BepLIMHa KOHUYeCKOMH
noBepxXHOCTH. KOHyC: OoCHOBaHMe W BepIMHA, 00pa3ymolias U OCh; TUIOL[aZb OOKOBOW W TOHOM
TIOBEPXHOCTH. Y CeUéHHBIN KOHYC: 00pa3yloliye 1 BbICOTa; OCHOBAHUS U OOKOBasi IOBEPXHOCTb.

Cdepa w 1ap: UeHTp, pajuyc, [uWaMeTp; IUIOLIaJb T[IOBEPXHOCTU CQepbl. B3anmMHoe
pacriosio>keHHe c¢epbl U IJIOCKOCTH; KacaTe/ibHasi MJIOCKOCTH K cdepe; Tuiowazb chepsl.

V300pa>keHue Tes BpalljeHUs Ha TVIOCKOCTH. Pa3BépTKa LWIMH/APA U KOHYCa.

KombuHaimu Ten BpallleHUss ¥ MHOTOrPaHHMKOB. MHOTrOrpaHHMK, OMUCaHHBINA OKOJO0 c(ephl;
cdepa, BrMcaHHasi B MHOTOTPAHHUK, WM TeJI0 BpallleHusl.

[MonsiTve 06 06béMe. OcHOBHBIE CBOMCTBa 00BEMOB Tesl. Teopema 06 00bEMe MPSIMOYTOJTBHOTO
rapa’suiesienure/ia ¥ ciaeacTBus U3 Heé. O0bEM MUIMH/PA, KOHyca. OOBEM I11apa ¥ TUIomazb Chepsbl.

[Togo6HBIe Tesa B mpocTpaHcTBe. COOTHOIIEHUST MEX/Y TIOIIAASIMU TOBEPXHOCTeH, 00bEMaMu
MO/I00HBIX Te.

Ceuenusi quivMHApa (mapasielbHO W TePreHJUKY/IsSPHO OCH), CeueHUs] KOHyca (TapasiesibHoe
OCHOBaHUIO U NPOXO/slillee Yepe3 BepIllHYy), CeueHus 11apa.

BekTopbI U KOOpJAUHATHI B IPOCTPAHCTBE

BekTop Ha MiocKOoCTM W B mOpocTpaHCTBe. (CJ/i0KeHHWe W BbIUMTAHWE BEKTOPOB. YMHOXXEHHe
BeKTOpa Ha uuc/10. Pa3nokeHue BekTopa IO TpEM HeKOMIUIAaHapHbIM BeKTopam. [IpaBuio
napasnenenunesna. PelleHue 3a7iay, CBsI3aHHBIX C TPUMEHEHWEM IIpaBU/ JIeMCTBUM C BEKTOpaMH.
[IpsamoyronbHas cuctema KoopAuHaT B npoctpaHcTBe. Koopaunate! BekTopa. Ilpocreive 3amauu B
KOOpJAMHAaTaX. YTon Mexzay Bekropamu. CKa/sipHOe Mpov3BeZleHue BEeKTOPOB. BblumciieHue yriios
MeXAy TIPSIMbIMH W TJIOCKOCTSIMUA. KOOpAMHATHO-BEKTOPHBIM MeTO[, TIPU pelleHWd reoMeTpUyeCcKUX
3a/au.

IINIAHUPYEMBIE PE3YJ/IbTATBI
JIMYHOCTHBIE PE3YJIbTATbBI

JINYHOCTHBIE ~ pe3y/lbTaThl OCBOEHUsI TPOrpaMMbl yueOHOro TmipeaMera «MaTeMaTHKa»
XapaKTepU3yrTCs:

I'paxkraHCKoOe BoCIUTaHHUe:

Cc(OpPMUPOBAHHOCTBIO TPaXKJAaHCKOW TO3UL[MM 00ydarolerocss Kak akTUBHOTO U OTBETCTBEHHOTO
YjleHa POCCUMCKOTrO O0OIecTBa, Tpe/CTaB/eHHeM O MaTeMaTHYeCKMX OCHOBax (YHKIIMOHUPOBAHUS
Pa3/MUHBIX CTPYKTYp, S$IBJIEHWH, TIpOIelyp TPakKAaHCKOro obujectBa (BBIOOpBI, OMPOCHI U TIP.),



yMeHHeM B3auMO/|eHiCTBOBaTh C COLMA/JIbHBIMM WHCTUTYTaMHd B COOTBETCTBUU C MX (PYHKLMSAMHU U
Ha3HauyeHueM.

IlaTpuoTHyeckoe BOCIUTaHHUeE:

c(OpMHPOBAHHOCTBIO POCCHMHCKOM TpPakJaHCKOM WAEHTUYHOCTH, YBa)KEHUSI K MpOLIIOMY M
HaCTOSIIIeMy POCCHUMCKOM MaTeMaTHKH, LeHHOCTHBIM OTHOLIEHWeM K JOCTV)KeHUSIM POCCHUHCKHX
MaTeMaTUKOB U POCCHUMCKOM MaTeMaTU4YeCKOW IIKOJIbI, K MCII0/Ib30BaHUIO 3TUX AOCTW)KEHUW B APYTUX
HayKax, TeXHOJIOTUsX, C(pepax SKOHOMUKH.

JlyX0BHO-HPaBCTBEHHOT'0 BOCIIUTAHHUSA:

0CO3HaHWEM [JYXOBHBIX L|eHHOCTel POCCHMCKOro HapoAa; chopMHpOBaHHOCTHIO HPAaBCTBEHHOTO
CO3HaHUs, 3TUYECKOr0 TNOBeJleHHUs], CBSI3aHHOIO C NMPAaKTUYeCKUM NPUMeHeHUeM [JOCTV)KeHUN HayKu U
JiesITelIbHOCTBI0 YYEHOT0; 0CO3HAHMEM JIMYHOTO BK/Ia/la B TIOCTPOEHHE YCTOMUMBOTO OyayIero.

JcTeTHYeCKoe BOCIIUTaHue:

5CTeTUUECKMM OTHOILIEeHUWEeM K MUPY, BK/IIOYas 3CTeTUKY MaTeMaTHUeCKHX 3aKOHOMEePHOCTeH,
00BeKTOB, 3a/lay, PpeIIeHWH, PpacCyKAeHHW; BOCIPUUMUHBOCTBIO K MaTeMaTUYeCKUM acreKTaM
pas/IMYHbIX BU/I0B UCKYCCTBA.

du3snyeckoe BOCIMTaHHe:

c(OPMHUPOBAHHOCTBIO YMEHUsI TIPUMEHSITb MaTeMaTHyecKhe 3HaHUs B MHTepecax 3/0pOBOTO U
6e3omnacHoro obpasa >KHU3HM, OTBETCTBEHHOTO OTHOIIEHMsI K CBOEMY 3/10pPOBbIO (3[J0POBOe IMUTaHHUe,
cbanmaHCUPOBaHHBIA PEXXUM 3aHSATHHA M OT/bIXa, perymispHas ¢usnueckasi aKTUBHOCTD); (hr3UdyecKoro
COBepILIEeHCTBOBaHMS, NIPY 3aHATHUSAX CIIOPTUBHO-03/10POBUTEIBHOM 1eSITe/IbHOCTBIO.

TpyAaoBoe BocliMTaHue:

TOTOBHOCTBIO K TPYZY, OCO3HAHHEM LIeHHOCTU TPYZOJIFO0US; NHTepecoM K pa3/uuHbIM cdepam
npo(eCCUOHANIbLHON [1eiTelIbHOCTH, CBS3aHHBIM C MaTeMaTUKONW M e€ TIIPUIOXKEHUSIMH, YMEeHUEeM
COBepIIaTh OCO3HaHHBIA BbIOOp Oyayieil mpodeccuy M peann3oBbIBaTh COOCTBEHHbIE >KM3HEHHbIE
TUIaHbI; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaThyecKoMy 0o0pa3oBaHMI0 M CamMO0Opa30BaHUIO Ha
MPOTSDKEHUM BCEM JKW3HW; TOTOBHOCTBIO K AKTMBHOMY YyUYaCTHIO B peLleHWMM MpPaKkTUYeCKUX 3azau
MaTeMaTH4eCKOM HanpaB/eHHOCTH.

JK0/I0rn4ecKoe BOCIIUTaHue:

C()OPMHUPOBAHHOCTBIO ~ 3KOJIOTUYECKOM  KY/IbTYpbl, IIOHMMaHWeM BJMSHUA  COLMAIbHO-
5KOHOMHUECKHX TIPOLIECCOB Ha COCTOSIHHUE MPUPO/IHON U COLIMAIbHOU Cpe/ibl, 0CO3HaHKEM T100aTbHOT0
XapakTepa S5KOJIOTMYeckux IpobsieM; OpueHTalell Ha TpUMeHeHHWe MaTeMaTHUeCKWX 3HaHWM s
peliieHusi 3a/jau B 00/1aCTH OKpY»Karolllel cpe/ibl, TJIAHWPOBAHKS TIOCTYTIKOB M OL|EHKU X BO3MO’KHBIX
NIOCJ/IeICTBUU /151 OKpY Karolen cpefibl.

IleHHOCTH HAYYHOr0 NO3HAHUA:

c(OPMHPOBAHHOCTBI0 MHPOBO33DEHHUs], COOTBETCTBYIOLLETO COBPEMEHHOMY YPOBHIO pa3BUTHS
HayKU ¥ OOLeCTBEHHOW TPaKTWKH, TIOHMMaHMeM MaTeMaTHueCKod HayKd Kak cepbl yesoBeuecKou
[esITeJIbHOCTH, 3TarioB eé pa3sBUTHS M 3HAYMMOCTHU [i/Is Pa3sBUTHUS LMBWIM3aL|UM; OB/aJleHUeM S3bIKOM
MaTeMaTUKM W MaTeMaTH4yeCKOM Ky/AbTYpOM KakK CpeJCTBOM T[03HaHUS MHpa; T'OTOBHOCTBIO
OCYILIeCTB/ISIT MPOEKTHYIO U UCC/e/l0BaTe/IbCKYIO JesiTeIbHOCTh UHAVBU/YaabHO U B TPYIIIIeE.

METAIIPEJMETHBIE PE3YJ/IbTATbI

MertaripefMeTHbIe pe3y/bTaTbl OCBOEHMsI IPOrpaMMbl yueOHOTO TipeameTra «MaTemaTHKa»
XapaKTepu3yloTCs OBJlaJleHUeM yHUBepCalbHbIMUA NO3HA8ameAbHbIMU OeliCmeusiMu, YHUBEPCANbHbIMU
KOMMYHUKAMUBHbIMU OeliCmeUusiMu, yHUBepCaAbHbIMU pe2yasimuHbIMU 0elicmausiMU.



1) YHueepcanbHble no3HagamesbHble Oelicmeusi, obecneuugarom GopmupogaHue 6a308bix
KOGHUMUBHbIX npoyeccos obyuarowjuxcsi (0ceoeHue Memoo08 NO3HAHUS OKpyxcawmuje2o Mupd;
npuMeHeHue 102u4ecKux, Ucc1edosamenbCKux onepayull, ymeHutl pabomams ¢ uHgpopmayueti).

Ba3oBbie IorTHYeCcKHe [JelCTBUA:

® BBISIB/IITh M XapaKTePU30BaThb CYIIIeCTBEHHbIE TIPU3HAKU MaTeMaTUYeCKUX OOBEKTOB,
MOHATHH, OTHOIIIEHWM MeXAy TMOHATUAMH; (OPMY/IMPOBATh OIpeJe/IeHNs] TIOHSITHH;
yCTaHaB/IMBaTh CYIECTBEHHbIM TIPU3HAK KlaCCU(PUKALUM, OCHOBaHWS [ 0000IIeHus u
CpaBHEHUs], KDUTEPUH TIPOBOJUMOT0 aHa/IN3a;

e BOCIPUHUMATh, (OpPMY/IHMPOBaTH ¥ TPeoOpa30BbIBATL CYXKAEHUS: yTBepAUTEeNbHbIe U
OTpHULIaTe/IbHbIE, e[UHUUHbBIE, UaCTHBIE U 00II[1e; YC/IOBHBIE,;

® BBLISB/ISITh MaTeMaTHYeCKWe 3aKOHOMEDHOCTH, B3aUMOCBSI3W W TPOTHUBOpeuMsi B (akTax,
JIAHHBIX, HAO/MIOJIEHUSIX W YTBEP)KAEHUSX; TIpe[jiaraTb KPUTEPUU [Ji  BbISABJIEHHS
3aKOHOMEpHOCTel 1 TIPOTHBOPeUMii;

e Jle/laTh BBIBOZABI C UCIIO/Ib30BaHUEM 3aKOHOB JIOTHUKH, JeJYKTUBHBIX W WHIYKTUBHBIX
YMO3aK/IF0UeHUM, YMO3aK/IFOUeHH 10 aHa/I0THY;

® TIPOBOJUTH CAMOCTOSITE/IbHO Zi0Ka3aTelbCTBA MaTEMATUUECKUX YTBEPXKIEHHWU (TIPSIMble U OT
MPOTUBHOTO), BBLICTPAMBaTh apryMeHTalldl0, TIPUBOJUTH TPUMepbl W KOHTPIPUMEpHI;
000CHOBBIBaTh COOCTBEHHBIE CY>KIEHUS U BBIBO/IBI;

e BbIOMpaTh Criocob peleHust yuebHOM 3ajaur (CpaBHMBATh HECKOJIbKO BapUAHTOB pellieHUs,
BbIOMpAaTh HauboJIee MOAXOASIIUN C YYETOM CaMOCTOSITENTHHO BbIZIe/IEHHBIX KDUTEPUEB).

Ba3oBble HcC/IeioBaTe/IbCKHe JIeHCTBUS:

® UCTIO/Bb30BaTh BOMPOCHI KaK HWCC/Ie0BaTeIbCKU WHCTPYMEHT TO3HaHUS; (HOpMY/IMpPOBATh
BOMPOCHI, (PUKCUPYIOII[ME TPOTHBOpeure, mpobseMy, yCTaHaB/IMBaThb WMCKOMOE W JIaHHOE,
(hopMHpOBATh TUTIOTE3Y, APTYMEHTHUPOBATh CBOIO MO3UIUI0, MHEHHE;

® TIPOBOJUTH  CaMOCTOATE/IbHO  CIJIAHMPOBAHHBIA  SKCIIEPUMEHT,  HCC/IelOBaHWE  TI0
yCTaHOBJIEHUIO OCOOEHHOCTel MaTeMaTHUeCKOro OOBeKTa, sIB/IeHUs], MPOLeCCa, BbISBIEHUIO
3aBUCUMOCTEHN MeXy 00beKTaMH, SIBJIEHUSIMH, TIPOLIeCCaMH;

e camocCTosATeNbHO (opMy/nIMpoBaTh 000OIEHHsT W BBIBOJbI MO pe3y/bTaTaM TPOBEAEHHOTO
HaOJTIO/IeHNs1, UCC/IeZIOBaHUs, OL€EHUBATD JOCTOBEPHOCTh TOJyYEHHBIX Pe3y/IbTaTOB, BbIBOZIOB
1 000011[eHN;

® TIPOTHO3UPOBATh BO3MOYKHOE pa3BUTHE TPOIIECCa, a TAKXKE BBIABUTATh MPE/TIOIOXKEHHUSI O ero
Pa3BUTUU B HOBBIX YC/IOBUSIX.

Pa6ora c uaopmaruei:

® BBIAB/ATH AePUUUTH MHGOPMALMY, JAaHHBIX, HEOOXOAWMBIX [Jisi OTBeTa Ha BOIPOC W AJis
pelleHys 3a/jauu;

e BoiOMpaTh MWHPOPMALIMIO W3  WCTOYHUKOB  DPA3/IMYHBIX  THUIIOB,  aHaJIW3UPOBaTh,
CUCTEMaTU3UPOBATb W HWHTEPIPETHPOBaTh WH(POPMALIMIO Pa3/MUHBIX BHAOB U (HopM
Tripe/iCTaB/IeHUs;

® CTPYKTYpUpOBaTh WH(MOpPMAI[UIO, TPE/ICTAaB/SATh €€ B pas3/MuHBIX (hopMax, WITKOCTPUPOBATh
rpauuecky;

e OLIEHWBaTh HAZIE>KHOCTH MH(MOPMAII|H TI0 CAMOCTOSATEbHO C(HOPMYTUPOBAHHBIM KPUTEPHSIM.

2) YHugepcasnbHble KOMMYHUKamueHble Oelicmeus, obecneuugarom c¢opMuUpoO8aHHOCMb
COYUANbHbIX HaBbIKO8 0OYUaOUWUXCH.

Oomenmne:



BOCIIPUHUMATh ¥ (OPMYyIUPOBAaTh CY)KAEHUSI B COOTBETCTBUM C YCJOBUSAMU U LIeJSIMU
00I1IeHus]; SICHO, TOYHO, TPAaMOTHO BBIP@XaTh CBOIO TOUKY 3PEHHSI B YCTHBIX U NMHUCHMEHHBIX
TeKCTaX, JaBaTb IIOSICHEHUSI MO XOJy pelleHusi 3a/aud, KOMMEHTHDOBaTh TOIy4eHHbIN
pe3y/bTarT;

B Xofle OOCYXIeHUsl 3a/laBaTh BOIPOCHI IO CYIIECTBY OOCY)KHaeMod TeMbl, TMpOO/IeMbl,
pelllaeMo¥ 3a/lauy, BbICKA3bIBaTh H/leH, HalleJieHHbIe Ha MOMCK pelleHusi; COTIOCTaB/ISITH CBOU
CY)KIEeHHs C CY>KIeHUSIMH [IPYTUX YUaCTHUKOB ZMajiora, 00OHapy>KUBaTh pa3/inure ¥ CXOZACTBO
TO3ULIUM; B KOPpeKTHOM (hopme hopMyIMpoBaTh pa3HOT/Iacusi, CBOM BO3pakeHUs;
MpeJCTaB/IsATh pe3y/bTaThbl pelLleHHs 3aflaud, SKCIIepUMEeHTa, WCC/Ae[0OBaHUs, IPOeKTa;
CaMOCTOSITE/ILHO BBIOMpaTh (opMaT BBHICTYIUIEHWs C YUéTOM 3aflau Tpe3eHTalud |
0co0eHHOCTeH ayAUuTOPUH.

CoTpyaHHUYeCTBO:

MOHUMAaTh W WCII0/Ib30BaTh TPEUMYILECTBA KOMAHJHOM W WHAMBUZAYa/JTbHOM pabOThl TpU
pellleHUM yueOHBIX 3a/lay; TPUHUMAThL Ile/lb COBMECTHOM [esiITeJIbHOCTH, TUIAHUPOBAaThb
OpraHM3al[{i0 COBMECTHOM paboThI, pacrpezessiTh BBl PaboT, JoroBapuBaThCs, 00CYKAATh
TIPOIIeCC U pe3y/bTaT paboTer; 060011aTh MHEHUST HECKOJTBKUX JTH0/1eH;

y4acTBOBaTh B TPYNMOBBIX (opMax paboThl (0OCykKaeHWs, 0OMeH MHEHHWH, «MO3rOBbIe
IITYPMbI» M HHbBIE); BBIMOJHITH CBOIO 4acTh PabOThl U KOOPAWHMPOBATh CBOU JEUCTBUS C
JPYrUMU YjleHaMM KOMaH/bI, OLIEHMBaTh KauyeCTBO CBOETO BK/aja B OOIIMI TMPOAYKT TIO
KpUTEpUSIM, CHOPMY/TMPOBAHHBIM yUaCTHUKAMU B3aUMO/I€HCTBUSI.

3) YHueepcanbHble pezynsimueHble Oelicmeus, obecneyusarom @GoOpMUpO8aHue CMbIC/A08bIX
YCMAHOBOK U HCU3HEHHbIX HaBbIKO8 AUYHOCMU.
Camoopranusanus:

COCTaBJISITh TIaH, a/IFOPUTM pellleHUs 3a/lauM, BLIOUpaTh Criocob pellieHus C yuéTom
HUMEFOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTUPOBATh U KOPPEKTUPOBATh
BapHaHThI pelleHu C yuéTOM HOBOW MH(OpMaLUH.

CaMOKOHTpO/Ib:

B/IaJleTh HaBbIKAMU T03HaBaTeIbHOW peduieKCHMU KaK OCO3HAHHUSI COBEpIIAeMBIX AeHCTBUN U
MBIC/IUTE/IBHBIX ~ MPOLIECCOB, WX  pe3y/bTaToOB; BaJeTb CII0CO0aMH  CaMOIIPOBEPKHY,
CaMOKOHTPOJIS TIPOL{ecca U pe3y/bTaTa pellieHHs] MaTeMaTHueCcKo 3a/jaut;

Tpe/IBU/IeTb TPYAHOCTH, KOTOpPble MOTYT BO3HHMKHYTh TIPH peLIeHWH 3a/jaud, BHOCHUTH
KOPPEKTHUBBI B [IeSITeJTbHOCTh Ha OCHOBE HOBBIX 0OCTOSITE/TBCTB, JaHHBIX, Hali/IeHHbIX OIMIHOOK,
BBISIB/IEHHBIX TPY/AHOCTEN;

OLIeHMBaTh COOTBETCTBHE pe3y/bTaTa IeJId U YC/IOBUSM, OOBSICHATH TPUUYMHBI JOCTKEHUS]
WIH HeJOCTIDKEHUS] DPe3y/lbTaTOB [esITebHOCTH, HaxXOJUTh OLIMOKY, [aBaTh OL|eHKY
MIPUOOPETEHHOMY OITBITY.

INPEAMETHBIE PE3YJ/IbTATbBI

10 KJTACC

OneprpoBaTth NOHATUAMMU: TOUKA, NPsIMasi, MJIOCKOCTb.

[TpyMeHATH aKCUOMBI CTEPeOMeTPUH U C/Ie/ICTBUS U3 HUX IIPU pellleHMH reOMeTPUUeCcKuX 3afiau.
OnepupoBaTh MOHATUSMMU: NapasieIbHOCTb U NepPHeHUKY/ISIPHOCTb MPSIMBIX U TVIOCKOCTEH.
KnaccuduimpoBaTb B3aMHOe pacIioioykeHre NPsSIMBIX U TJIOCKOCTel B IPOCTPaHCTBe.



OnepupoBaTh TIOHATUSMU: ABYTPAHHBINA Yroj, IPaHU ABYIPAHHOTO yIJya, peOpo ABYIpaHHOTO
yTJia; TMHeNHBIN YToJT ABYTPAaHHOTO YIJia; TPaflyCHas Mepa IByTPaHHOTO yTJia.

OneprpoBaTh MOHATHUSIMA: MHOTOTPAHHUK, BBIMYK/IbIA U HEBBIMTYK/IbIA MHOTOTPDaHHUK, 3/1eMEHTbI
MHOTOTpaHHUKA, PaBU/TbHBI MHOTOTPaHHUK.

Pacrmo3HaBaTh OCHOBHBIE BW/bl MHOTOTPAHHUKOB (TIMpamMujia; TMpU3Ma, TIPSIMOYTOJIbHBIN
Tlapa’suiesnienurnes, Kyo).

KrnaccuduigpoBath MHOTOTPaHHUKH, BbIOMpasi OCHOBAHMS /il KiacCU(MUKALMK (BBIMYK/Ible U
HEBBIMYyK/Ible MHOTOTPAaHHUKW; TpPaBW/IbHbIE MHOTOTDAaHHUKH, TIpSIMble W HaK/JIOHHBIE TIPHU3MBI,
rapasuiesierumnesbl).

OmnepupoBaTh MOHITUSIMH: CEKYII[asi TVIOCKOCTb, CeUeHre MHOTOTPaHHUKOB.

OOBSICHATH TIPUHITUTIBI TTOCTPOEHUST CEUEHUH, MCIT0/Ib3YS METO/] CJIeZIOB.

CTpouTh ceueHUs] MHOTOTPAaHHUKOB METOZIOM CJIe/IOB, BLITIOJTHATE (BBIHOCHBIE) TUIOCKUE UePTeKH
13 PUCYHKOB TIPOCTBIX 00BbEMHBIX (PUTYDP: BUJ] CBEPXY, COOKY, CHHU3Y.

Pemath 3a/jauM Ha HaxoXJeHWe TeOMeTPUYEeCKMX BeIMYMH T0 o0pa3liaM WM a/rOpUTMam,
TIPUMeHsIsT U3BeCTHBIe aHA/IMTHUYEeCKHe MEeTO/IbI TIPU pellleHUH CTaHAapTHBIX MaTeMaTHUeCKHX 3afiau Ha
BBIUMC/IEHHE PACCTOSTHUN MEXKIY IBYMsI TOUKaMH, OT TOUKH /10 TIPSIMOM, OT TOUKHU 0 TUIOCKOCTH, MeXy
CKPeIIMBaIIIUMUCS TIPSIMBIMHU.

PemiaTh 3a/jauM Ha Haxo’K[AeHWe TeOMEeTPUUEeCKHX BeJMUMH I10 oOpasilaM WM aJrOpuTMaM,
TIPUMEHSIST M3BeCTHBIE aHA/IUTHUYECKHE MEeTO/IbI TP PellleHHH CTaHJapPTHBIX MaTeMaTHUeCKUX 3ajau Ha
BLIUKC/IEHWe YTJIOB MEXXAy CKPEIUBAIOIIUMUCS TIPIMBIMUA, MEXY TPSMOM U TIJIOCKOCTBIO, MEXIY
TIJIOCKOCTSIMH, IBYTPaHHBIX YTJIOB.

BbIunc/iate 00bEMBI UM TUIOIIAZM TTOBEPXHOCTEM MHOTOTPAaHHWKOB (TIpHM3Ma, MUpaMuja) C
npyuMeHeHUeM (OPMY/; BBIUKCISTh COOTHOIIEHWS MeXAy TUIOMaAsMU TOBepxHocTel, 00bEéMamMu
M0/I00HBIX MHOTOI'PaHHUKOB.

OnepupoBaTh MOHATUSIMU: CUMMETPHSI B MPOCTPAHCTBE; 1IeHTP, OCh U TIJIOCKOCTh CUMMETpPUU;
L[EHTP, OCb U TUIOCKOCTh CUMMETPHUH (PUTYPHI.

V3Bnekatb, TpeoOpa3oBbiBaTh W HHTEPIIPETHPOBaTh MH(OPMAIMIO O ITPOCTPAHCTBEHHBIX
reoMeTpuuecKux Gurypax, rpejcTaBieHHYIO Ha YepTeXKaxX U pUCYHKaX.

[TpuMeHATb reoMeTprUeckure GhaKThI /IJis PellleHHs] CTepeoMeTPUUeCKUX 3a/1ay, MPeATIoaraux
HEeCKOJIbKO I11aroB pellieHus], eC/IU YCJIOBUS TIPUMeHeHHsl 3a/laHbl B SIBHOU (popMme.

[TpuMeHATb MpoOCTeMiiie POrpaMMHBIe CPeZICTBA U 3/IEKTPOHHO-KOMMYHUKALIMOHHBIE CHCTEMBI
TIPH pelieHnr CTepeoOMeTPUUYEeCKUX 3a/1au.

[MpuBogUTE MpUMepbl MaTeMaTHUeCKUX 3aKOHOMEPHOCTel B TMPUPOZE U >KW3HU, pPacrio3HaBaTh
TIpOsiB/IeHHe 3aKOHOB reOMeTPHH B UCKYCCTBe.

[TpriMeHATH Moy4YeHHbIe 3HAHUSI Ha MPaKTHKe: aHaIU3UPOBaTh peaibHble CUTYal[UH U IPUMEHSITh
M3yueHHbIe TIOHSTHS B TIPOLIECCe TIOMCKA PelIeHWss MaTeMaTUYecKd C(hopMyIMpOBaHHOM MpoOIeMbI,
MO/IeJTUPOBaTh peasibHble CUTyalldd Ha s3bIKe TeOMETPHM, WCC/IeloBaTh ITOCTPOEHHBbIE MOJENd C
WCTIONIb30BaHHEM TeOMeTPUUEeCKUX TIOHATUH W TeopeM, armapaTa aireOpbl; peliath TMPaKTUYeCcKHe
3a/lauM, CBsI3aHHbIE C HAXOXKeHHUEM reOMeTpUUeCKUX BeTMUKH.

11 K/TIACC

OmnepupoBaTh TOHSATHSAMU: LWIMHApPUYECKas: TTOBEPXHOCTb, 00pa3yolue LWIUHIPUYeCKOn
TIOBEPXHOCTH; I[WIMH/IP; KOHUYEeCKasi TOBEePXHOCTh, 0Opa3yroljiie KOHUYeCKOW TOBEPXHOCTH, KOHYC;
cheprueckast TOBepXHOCTb.

Pacrio3HaBath Tesa BpailleHus (LIWIMHAP, KOHYC, cdepa U 11ap).



OOBSCHSTDH CIIOCOOBI TIOJTyUeHUsT TeJl BPAlL|eHHSI.

KnaccuduiypoBaTh B3aMMHOe pacriosioxkeHue chephl U TJIOCKOCTH.

OnepupoBaTh MOHSATHUSIMU: 111aPOBOI CErMeHT, OCHOBaHHe CerMeHTa, BbICOTa CeTMeHTa; 111apOBOM
CJIOM, OCHOBAHMe 111apOBOT0 CJI0s1, BLICOTA IIIAPOBOT'0 CJIOST; 1IIapOBOI CEKTOP.

Beruncsiate 00bEMBI U TUIOLIAAM TIOBEPXHOCTEM Tes BpallleHWs, TeOMeTPUYeCKUX Tel C
nipuMeHeHreM (HOPMYII.

OrnepupoBaTh MOHSTUSIMUA: MHOTOTDAHHUK, BIWCAHHBIA B Ccepy U OINMUCAHHBIA OKOJIO cdephl;
cdepa, BrrcaHHasi B MHOTOT'PaHHUK WUJTA TeJIO BpallleHusl.

BbIUNC/IATE COOTHOLIIEHHS MEXY TUIOIIAZIMK TTOBEPXHOCTeH U 00bEMaMU TI0JOOHBIX TeJI.

N3obpakaTh u3yuyaemble GUTYpI OT PYKM UM C TIpUMEHEHWeM TIPOCTBIX UepPTEXHBIX
WHCTPYMEHTOB.

BbIMOMHATE (BBIHOCHBIE) TIJIOCKME UePTeXXKM W3 PUCYHKOB TIPOCTBIX OO0BEMHBIX (GUTYp: BUJ
CBepXy, COOKY, CHU3Y; CTPOUTh C€UeHHs TeJT BpallleHusl.

Vi3BnekaTb, WMHTEPIIPETHPOBaTh U TpeoOpa30BbIBaTh WH(POPMALIMIO O TPOCTPAHCTBEHHBIX
reoMeTpuueCcKux (purypax, peJicTaB/leHHYIO Ha YepTe)kaxX U pUCYHKaX.

OmnepupoBaTh MOHSITHEM BEKTOP B MPOCTPAHCTBE.

BbIMOMHATE [elCTBUS CI0XKeHUs] BEKTOPOB, BLIUMTAaHUS BEKTOPOB W YMHO’KE€HHs BeKTOpa Ha
YKC/I0, 0OBSACHATh, KAKUMH CBOMCTBAMU OHU 00/1a/]at0T.

[TpyuMeHSITH TIPaBUJIO TIapasiesienure/a.

OnepupoBaTh TIOHATUSMU: JEKapTOBbI KOOPJAWHAThI B MPOCTPAHCTBe, BEKTOP, MOAY/b BEKTOpa,
PaBEHCTBO BEKTOPOB, KOODAMHAThI BEKTOPA, YTOM MEXAYy BEeKTOpaMH, CKassipHOe TpOW3Be/jeHHe
BEKTODOB, KOJJTHHeapHbIe ¥ KOMIT/ITaHapHbIe BEKTOPBI.

Haxoauth cymMMy BeKTOPOB W TIpOM3Be/leHHE BEKTOpa Ha UHC/IO0, YTOl MeXKAYy BeKTOpaMH,
CKasisipHOe TIPOU3Be/leHHe, PaCK/IaIbIBaTh BEKTOP I10 [BYM HEKOJITMHEAapPHBIM BEKTOpaM.

3a/jaBaTh TVIOCKOCTh YpaBHEHHUEM B [IeKapTOBOM crcTeMe KOOpAUHaT.

ITpuMeHSATb reoMeTprUecKre (akKThl AJis pellieHUsi CTepeoMeTPUUeCKUX 3a/jad, Mperoararoimx
HECKOJIBKO II1aroB pellieHus], eC/Id YC/IOBUS IPUMeHeHUs 3a/laHbl B SIBHOW (opMme.

PemiaTh mpocTeiiiiiie TeoMeTpUUeCKHe 3aJaud Ha IpUMeHeHHe BeKTOPHO-KOOPAWHATHOTO
MeToZa.

PemaTh 3alauM  Ha  [l0Ka3aTeJbCTBO MaTeMaTUUeCKUX OTHOILIEHWM U HaxoxJAeHue
reoMeTpHUUeCKHX BEJTMUMH 10 00pa3iiaM WK aaropyuTMaM, IPUMeHSIST U3BeCTHbIE METO/IbI TIPU PelleHUH
CTaHJAPTHBIX MaTeMaTUYeCKUX 3a/jay.

[MpuMeHATH MpoOCTeiillie TPOrpaMMHbIe CPeZICTBA U 3/IeKTPOHHO-KOMMYHUKALIMOHHbIE CHCTEMbI
TIPU pellieHnH CTepeoMeTpUUeCcKUX 3a/1au.

[MpyuBOAWTE TPUMeEpPHI MaTeMAaTUYeCKUX 3aKOHOMEPHOCTel B TIPUPOZie W >KU3HM, PacIio3HaBaTh
TIpOsiB/ieHHe 3aKOHOB reOMeTPUH B UCKYCCTBe.

[TpuMeHSTH Mo/TyueHHbIe 3HaHHMS Ha MPAKTHUKe: aHa/IM3UPOBaTh peasibHble CUTYalluy U MPUMEHSITh
V3yueHHbIe TIOHSITHS B TIPOLleCCe TOWCKA pellleHus MaTeMaTHuecKu CGopMyTupOBaHHON Tpob/eMsl,
MO/IeJTUPOBaTh peasibHble CUTYyalldd Ha s3bIKe TeOMeTPUM, WCC/e/loBaTh TIOCTPOEHHbIE MOJeNnd C
WCTIONb30BaHHEM TeOMeTpPUUeCKUX TIOHATHN W TeopeM, armapaTa aireOpbl; pellaTh TpaKTUYecKue
3a/]auu, CBsI3aHHbIe C HAXOXK/IEHHeM reOMeTPUUYeCKHUX BeJTHUH.



TEMATHNYECKOE IVNTAHUPOBAHME, 10 K/IACC

KonnyecTBo yacos JJIeKTPOHHbIE
HaumeHoBaHue
Ne (uudpoBbie) .
Ppa3/jes10B 1 TeM KouTtposbHabie | IIpakTHueckue JeATe/IbHOCTh YUHTE/Isl C y4eTOoM pabdouei
n/m Bcero oOpa3oBarTe/IbHbIE
nporpaMmMbl padoThI paboThI nporpaMMbl BOCIIUTAHUSA
pecypchbl
https://resh.edu.ru/su chOopMHUPOBAHHOCTh rpaXkKAaHCKOM
bject/17/10/ no3viyy  oOyuarommierocss Kak akKTHBHOTO U
B OTBETCTBEHHOT'O ujieHa POCCHUHCKOTO 0OIIecTBa,
BeJleHue B
A 10 https://lesson.edu.ru/ | NpeACTaBJIeHWeM O MaTeMaTHU4YeCKUX OCHOBax
CTEPEOMETPHIO catalog (YHKIIMOHMPOBAHUSI  PA3/UUHBIX  CTPYKTYP,
SIBJIEHWH, TIPOLIEyp TPa)KJaHCKOTO 00I1jecTBa
(BeIOOpBI,  OTMPOCBI W TIp.), YMEHHEM
B3aUMO/IeHiCTBOBATh C COLUa/TbHBIMU
WHCTUTYTaMH B COOTBETCTBUM C UX (PYHKILIUIMH
https://urokimatematik | y Ha3HAYEeHUEM.
Lru/urok-parallelnost- Cc(pOpMUPOBAHHOCTb POCCUICKOU
IIpsMble U ITIOCKOCTH B D;Va;nO\i—l—DIOSkOSU— TPaKJAHCKOM  WJEHTUYHOCTH, YBaKeHUs K
TIPOCTPaHCTBE. 12 1 220.html TMPOLIIOMYy ¥ HACTOSIIIEMY  POCCHIACKO¥
ITapannienbHOCTH http://school- MaTeMaTHK{, LeHHOCTHBIM OTHOIIeHWeM K
NPAMBIX U TJIOCKOCTEH collection.edu.ru/ JOCTIDKEHUSIM ~ POCCUHCKMX ~MaTeMAaTHKOB |
POCCUMCKOM  MaTeMaTUueCKOW  IIKOJbI, K
WCTIO/Mb30BaHUIO 3THX [JOCTI)KEHUH B JIPYIMX
HayKax, TeXHOJIOTHsIX, CpepaX IKOHOMUKH
[NeprieHAVKYISIPHOCTD 19 https://resh.edu.ru/su 0CO3HAHME [YXOBHBIX HeHHOCTeiA
TpAMBIX 1 TITIOCKOCTEN bject/lesson/6127/ma | pocepiickoro  Hapoga;  CPOPMUPOBAHHOCTHEO
n/221522/ HPaBCTBEHHOTO CO3HaHWUs, 3TUYECKOT0
YTbl MeXXAY MPSIMbIMU
10 1 (www.geometry2000. | moBesieHust,  CBSI3aHHOTO C  MPAKTHYECKUM
Y TUIOCKOCTSIMU .
narod.ru); TIpUMeHeHUeM JIOCTHDKEHUH HayKu u
MHOrOrpaHHVKH 11 1 http://www.edu.yar.y | AEATENBHOCTBIO YUEHOr0; OCO3HAHUEM JMYHOTO




O0BEMBI
MHOT'OTPAaHHUKOB

u/russian/
https://infourok.ru/vi
deouroki/
1471pedbank/sor_uc
h/math/legcosh/
work.html

HOBTOPEHI/IEZ ceyeHHd,
PaCCTOAHUSA U yIJIbI

http://www-windows-
1251 .edu.
yar.ru/russian/pedbank
/sor_uch/

math/legcosh/work6.
htmlhttp:// www-
windows-1251

.edu.yar.ru

BKJIa/la B TIOCTPOEHHE YCTOHUMBOTO OyayIIiero.

3CTeTUYeCKOe OTHOLIeHWeM K MHDY,
BKJTFOYAs 3CTEeTUKY MaTeMaTHu4eCKUx
3aKOHOMEPHOCTeH, 00BeKTOB, 3a/iau, peIleHuH,
paccyXeHul; BOCIIPUMMYMBOCTBIO K
MaTeMaTUUeCKUM acrekTaM pa3/dyHbIX BU/OB
WCKYCCTBa.

c(OPMUPOBAHHOCTb YMeHUsI TIPUMEHSTh
MaTeMaTUUeCKWe  3HaHMS B MHTepecax
340poBOro W Oe3omacHOro obOpasa JKU3HY,
OTBETCTBEHHOIO  OTHOLIEHUSI K  CBOEMY
3/10pPOBBIO (3popoBoe MUTaHue,
cOaaHCUPOBAHHBIM PEXXUM 3aHSITUN M OT/IbIXa,
peryssipHast ¢du3nueckas aKTHMBHOCTb);
(ur3uueckoro COBepIIIeHCTBOBaHMUS, npu
3aHATHUSIX CTIOPTHUBHO-03/10POBUTE/ILHOM
J1esiTeTbHOCTHIO.

TOTOBHOCTb K  TPYAY, OCO3HaHUEM
LIeHHOCTU  TPYJ0Jito0us; VUHTEpeCoM K
Pa3IUUHBIM chepam rpoecCroHaNTBEHOM
JlesiTeJIbHOCTH, CBSI3aHHBIM C MaTeMaTUKOW U eé
TIPUJIO’KEHUSIMH, yMeHHeM CoBepLIaTh
OCO3HaHHBIM BbBIOOp Oyayied mpodeccnu u
peanr30BbIBaTb  COOCTBEHHbIE  >KU3HEHHbIE
TUIaHbl; TOTOBHOCTBIO W  CIOCOOHOCTBIO K
MaTeMaTU4eCcKOMy oOpa3oBaHHIO u
camMo00pa30BaHUI0 Ha TIPOTSKEHUU BCel JKU3HMU;
TOTOBHOCTBIO K aKTUBHOMY yUaCTHIO B PelleHUH
MIPaKTUYeCKUX 3azau MaTeMaTHueCKOu
HarpaB/IeHHOCTH.

chOopMHPOBAaHHOCTh 9K0JIOTUUEeCKOU




KY/IbTYPbl, TIOHUMAaHHUEM BJIMSHUS COL[HA/IbHO-
5KOHOMMUECKMX TIPOLeCCOB HAa COCTOSIHHE
TIPUPOJIHOM W COLIMAJLHOUM Cpefibl, 0CO3HAHHEM
r/100a71bHOTO XapakTepa 9KO0JIOTHUECKUX
npobsieM;  OpueHTallMeli Ha  TIpUMeHeHHe
MaTeMaTHUeCKUX 3HaHWW /1S pellleHus 3a/au B
obsacTi  OKpy)Karoleld cpefpbl, TJIAHWPOBAHUS
TOCTYIIKOB W OL[EHKA MX  BO3MOJKHBIX
TOC/IeICTBUM J7151 OKpY KatoLeil cpefibl.
c(hOopMHPOBaHHOCTH MUPOBO33peHMUS,
COOTBETCTBYIOIIET0 COBPEMEHHOMY YPOBHIO
Pa3BUTHsI HAYKU U 0011[eCTBeHHOW TIPAaKTHKHY,
MOHUMaHUeM MaTeMaTHUeCKOW HayKu Kak
cdepbl yesi0BeueCKO 1eATeIbHOCTH, 3TarloB eé
Pa3BUTHS U 3HAUMMOCTH /IJIs1 pa3BUTHS
[[UBW/IN3al[1H; OB/IaJileHUEM SI3bIKOM
MaTeMaTUK{ U MaTeMaTH4YeCKOon Ky/lIbTypOu
KaK CpeJICTBOM TI03HaHUSI MUPa; TOTOBHOCTBIO
OCYILIeCTBJISITh IPOEKTHYIO U
MCCJIe/I0BaTe/bCKYIO JeSITe/TIbHOCTD
WH/IMBUYa/IbHO U B TPYIITIE.

OBIIEE KOJINYECTBO
YACOB I1O ITPOT'PAMME

68




11 K/IACC

n/n

HaumeHoBanue
pa3fesioB U TeM
NMporpamMMsbI

KosnuecTBO yacoB

KoHTpo/inHbIE
Bcero P
paboThI

IIpakTHYeckue
paboThI

OnekTpoHHbIe (UG poOBHIe)
oOpa3oBare/ibHbIEe PeCypChI

JeATeIbHOCTH YUHUTEIS C YU4eTOM
paboueii nporpamMmsl
BOCIIUTAHUS

Tesa BpaiieHus

12

https://lesson.edu.ru/catalog

O0BEMBI TeNl

http://www.tmn.fio.ru/works/
https://infourok.ru/videouroki/1477

c(hopMHPOBAHHOCTD
IPa’KJaHCKOU TO3ULIUHN
oOyuJaroierocsi Kak aKTHBHOTO U
OTBETCTBEHHOTO UjieHa POCCUHCKOTO
oOmjecTBa,  TpeACTaBlieHWEM O
MaTeMaTHUueCKUX OCHOBax
(G yHKIIMOHHUPOBAHUS Pa3IMUHBIX
CTPYKTYp,  SIBJIleHWH,  TpoLeayp
rpakaaHckoro obirectBa (BbIOOPHI,
OIpPOCHI " mnp.), YMeHHeM
B3aMMO/IeliCTBOBAaTh C COL[MA/IbHBIMU
VHCTUTYTaMU B COOTBETCTBUHU C HX
GyHKUMSIMU 1 Ha3HaUeHUEeM.
c(hopMHPOBaHHOCTD

POCCUMCKOM rPa’kJaHCKOH
WJIeHTUYHOCTH, yBa)KeHUs K
MPOLLIOMY U HaCToALLeEMY
POCCUMCKOM MaTeMaTHKH,
L|eHHOCTHBIM OTHOLIIEHHeM K
JIOCTHXKeHUSIM POCCUMCKUX
MaTeMaTUKOB u POCCHUMCKOM
MaTeMaTH4eCKOou IIKOJIBI, K
WICIT0/Ib30BaHUIO 3TUX JJOCTKEHUM B
JPYTMX  HayKaX,  TeXHOJIOTHSX,
chepax 5KOHOMUKHU




BekTope! u

https://resh.edu.ru/subject/

10
A lesson/5723/main/149171/
TPOCTPAHCTBe
IToBTOpEHUe,
0606111eHIe TpeHnpoBOYHbIE MaTEepUATIbI JUIs
CHUC eﬂl a 3; 7 noaroToBku kK EI'D u 'HA
vcTemMaTU3aLus .

i ! (http://www.alexlarin.narod.ru/);

3HaHUU

0CO3HaHHe JYXOBHBIX
LIEHHOCTeN POCCUMCKOrO HapoZAa;
c(hOpMUPOBaHHOCTHIO

HPaBCTBEHHOTO CO3HaHUS,

9TUYECKOTO TIOBe/IeHHUsI, CBSI3aHHOTO
C TpaKTHUeCKUM TIpUMeHeHHeM
JOCTWKEeHUM HayKu u
JesATe/IbHOCTBIO Y4YEHOr0;
OCO3HaHWEM JIMYHOTO BK/IaZia B
II0CTpOeHue YCTOMYHBOIO
Oymytiero.

3CTeTHUECKOe OTHOIIEeHHWEM K
MUDY, BKJTIOYASI 3CTETUKY
MaTeMaTU4eCKUX 3aKOHOMepHOCTeM,
00BEKTOB, 3ajady, pelleHunH,
pacCy)KeHHH; BOCIIPUMMUMBOCThBIO
K  MareMaTMUeCKMM  acreKTraM
Pa3/IMYHbIX BU/IOB UCKYCCTBA.

c(OPMHPOBAHHOCTb  YMEHUs
TIPUMEHSITh MaTeMaTHUeCKre 3HaHUS
B UHTepecax  37IOpOBOTO U
6e3omacHoro obpa3za JKU3HU,
OTBETCTBEHHOI'O0  OTHOIIEHUS K
CBOEMY  37I0POBbIO (3mopoBoe

TTUTaHue, cbamaHCUPOBaHHBIM
PEXXUM  3aHSATUM W OT/AbIXa,
peryssipHast ¢busnyeckas
aKTUBHOCTb); (busryeckoro

COBEPIIEHCTBOBAHUSA, TIPHU 3aHATHUAX
CHOPTI/IBHO-O3ﬂOpOBHTEHBHOﬁ
AeATe/IbHOCTBIO.




TOTOBHOCTb K TPYAY,
0CO3HaHWEM L|eHHOCTH TPY/0/H00us;
WHTEPeCOM K pa3uyHbiM chepam
ripodecCHOHaNbHONU  /lesITe/IbHOCTH,
CBSI3aHHBIM C MaTeMaTHKOH U eé
TIPUJIOKEHUSIMH, yMeHueM
COBepIIaTh  OCO3HAHHBIA  BHIOOD
Oynyieit nipodeccuu U
peasTM30BbIBaTh CcoOCTBEeHHBIE
JKU3HEHHbIe TIIaHbI; TOTOBHOCTBIO U
CTIIOCOOHOCTBIO K MaTeMaTUUeCcKOMY
o0pa3oBaHUI0O M CaMO00Opa30BaHUIO
Ha TIPOTSDKEHWM  BCed  )KU3HU;
TOTOBHOCTBIO K aKTUBHOMY YYaCTHIO
B peIIeHWM TIPaKTHUeCKUX 3aziau
MaTeMaTU4YeCKOU HarpaB/IeHHOCTH.
c(hopMHPOBaHHOCTD
5K0JIOTUYEeCKON KYJ/IbTYPBI,
TOHUMAaHWeM BJIMSIHUSL COLIMAIbHO-
9KOHOMWYECKHUX  TIPOLIeCCOB  Ha

COCTOsIHUE MIPUPOJIHOM v
COLMa/IbHOW  Cpefibl, OCO3HaHUEM
r7100a71bHOTO XapakTepa
9KO0JIOTMUeCKUX npobiiem;

OpyeHTalle  Ha  TpUMeHeHHe
MaTeMaTUUeCKMX  3HaHUW  [Js
pelileHMss  3agau B obsjactu
OKpY’Karolen cpejpl,
TJITAHUPOBAHUS TIOCTYITKOB U OLIeHKHU
VX BO3MOJXHBIX TIOCJeACTBUM [/1s1

OKDY’Karolller CpeJibl.




c(hopMHUPOBAaHHOCTD
MHPOBO33peHus,
COOTBETCTBYIOLET0 COBPEMEHHOMY
YPOBHIO Pa3BUTHsI HAYKU U
00I11eCTBEHHOM MPAKTHUKH,
[IOHMMaHUeM MaTeMaTU4eCKOn
HayKM Kak c(epbl yesi0BeUeCKOu
JlesiTe/IbHOCTH, TAroB eé pa3BUTHS
Y 3HAUMMOCTH [I/151 pa3BUTHS
LUBW/IM3aLliK; OBJa/ileHueM
13bIKOM MaTeMaTHUK{ U
MaTeMaTH4eCKOH KyJIbTypOU Kak
Cpe/iICTBOM T103HAHUSI MUDa;
TOTOBHOCTBIO OCYILIECTB/ISATh
MIPOEKTHYI0 U UCC/Ie[0BaTebCKYH0
JlesiTe/IbHOCTb UHAUBU/yalbHO U B

rpymre.

OBIIEE KOJINMYECTBO
YACOB I10
IMPOI'PAMME
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IIOYPOYHOE IVIAHUPOBAHUE

10 KJIACC
KosmmuecTBo yacoB Jdarta
Ne n/m Tema ypoka
Bcero H3yueHH o
OCHOBHBIe MOHATUS] CTEPEOMETPHUU: TOUKA, MpsiMasi, TVIOCKOCTb, MPOCTPAHCTBO.
1 I[TpaBusia 300pakeHHsT Ha PUCYHKAX: U300pa’keHUs TVIOCKOCTeH, TlapasiieTbHbIX 1 05.09.2023
NpsIMbIX (OTPE3KOB), CepeJMHbI OTpe3Ka
[ToHsATHA: NTepeceKarolyiecs IIOCKOCTH, TlepeceKarolyecs rnpsMas u I10CKOCThb 1 07.09.2023
[TonsTus: nepecekaroLyecs IJIOCKOCTH, IlepeceKaroLuecs rpsmas v IJIOCKOCTb 1
4 3HaKOMCTBO C MHOTOTPaHHUKaMH, W300pakeHHe MHOTOTPAaHHUKOB Ha PUCYHKAaX, Ha 1
MPOEKL[MOHHBIX YepTeKax
5 HauanbHble cBefieHus 0 Kybe U nmipaMu/ie, X pa3BéPTKU U Mojient. CeueHust 1
MHOI'OTDaHHUKOB
5 HauasnpHble cBefieHMs 0 KyOe v MpaMu/ie, UX pa3BépPTKU U Mojenii. CeueHuUs 1
MHOT'OTPDaHHUKOB
7 [MoHsiTe 06 akCHOMAaTHUeCKOM IOCTPOEHUU CTePeOMEeTPUN: aKCUOMbBI CTepeOMeTPUH 1
Y CJIe/ICTBUS U3 HUX
3 [MoHsiTHe 06 aKCMOMAaTHYeCKOM TIOCTPOEHHUH CTePEOMETPUU: AKCUOMBI CTEPEOMETPHUU 1
Y CJIe[ICTBUS U3 HUX
9 [MousiTe 06 akCHOMAaTHYeCKOM ITOCTPOEHUH CTEPeOMEeTPUHN: aKCHOMbBI CTepeOMEeTPUH 1
Y CJIe/ICTBUS U3 HUX
10 [MonsiTe 06 akCMOMaTHUeCKOM MOCTPOEHUU CTEPeOMeTPUN: aKCUOMbI CTepeoMeTprH 1
Y CJIe[ICTBUS U3 HUX
1 B3auMHoe pacniosiokeHre NpsIMbIX B IPOCTPAHCTBE: TlepeceKaroIuecs, 1
rapasuie/ibHble U CKpellyBaroLyecs rpsiMble
1 [TapasniensHOCTDb NMPSIMBIX U MJIOCKOCTEM B POCTPaHCTBe: MapasiebHble NpsSMble B 1

MPOCTPaHCTBe; Napasiyie/IbHOCTb TPEX MPSIMBIX




[NapasnnensHOCTDb NPSIMBIX U TJIOCKOCTeH B pocTpaHcTBe: IlapaniensHOCTh NPSMON 1

13 1
IIJIOCKOCTH

14 YT71Bl C COHaNpaB/IeHHbIMUA CTOPOHAMU 1

15 Yron Mexay NnpsAMbIMU B IIPOCTPAHCTBe 1

16 Yron Mexay MpsiMbIMU B TIPOCTPAHCTBE 1

17 [TapasensHOCTB MIOCKOCTEN: MaparienbHble TVIOCKOCTU 1

18 CBolicTBa napasiienbHbIX IOCKOCTeN 1

19 [TpocrTeiimve MpocTpaHCTBEHHbIE GUT'YPBI Ha MJIOCKOCTH: TeTpaszp, Ky0, 1
rapasijiesiernures

20 [TocTpoenue ceueHny 1

21 [TocTtpoenue ceueHny 1

29 KonTponbHast pabota o Teme "TIpsiMble M TJIOCKOCTH B TIPOCTPAHCTBE. 1
[TapaniebHOCTh MPSMBIX U TJIOCKOCTEN"

93 [TeprieHVKYIAPHOCTD NPSIMOW Y TJIOCKOCTHU: NePreH/IMKY/IsSIpHbIe NPsIMble B 1
TIPOCTPaHCTBe

24 IIpsamMeble riapasienbHble U TIeprieHUKYIsIPHbIE K TIOCKOCTH 1

25 IIpsiMble napasinesibHble Y NepreHAUKY/IsIpHbIe K IIJIOCKOCTH 1

26 [Ipu3HaK neprieH uKY/ISIPHOCTY NPSMOM M TJIOCKOCTH 1

27 [Ipu3Hak neprieHAUKY/ISPHOCTHU NPSIMOU U TJIOCKOCTH 1

28 Teopema o NpsiMOii NieprieHIUKY/ISPHOM MJIOCKOCTH 1

29 Teopema 0 NpsIMOY NleprIeHUKY/ISIPHON TIJIOCKOCTH 1

30 TeopeMa 0 NIpAMOY NepIIeHAUKY/IIPHOM TIJIOCKOCTH 1

31 [TeprieHuKy/IIp M HAK/IOHHBIE: PACCTOSIHUE OT TOYKU /10 TUVIOCKOCTH, PACCTOSIHUE OT 1
NIPSIMOU /10 IIJIOCKOCTH

3 IlepnieHAUKY/ISAP ¥ HAKJIOHHBIE: pACCTOSIHUE OT TOUKU 10 TUIOCKOCTH, PACCTOSTHUE OT 1
NIPSIMOU J10 TIJIOCKOCTH

33 [TeprieHAUKY/ISIp M HAKJIOHHBIE: paCCTOsIHKE OT TOYKH 10 TIJIOCKOCTH, PaCCTOSIHUE OT 1




TMPSIMOM /10 TIJTIOCKOCTH

HepHEH,E[I/IKYJIHp " HaK/IOHHBIE: pACCTOAHME OT TOUKH A0 IIJIOCKOCTH, PACCTOAHHE OT

34 . 1
NIPSAIMOM /10 TIJIOCKOCTU

35 YTJIBI B IPOCTPAHCTBE: YOI MeXAY NPSMOU U TVIOCKOCTBEO 1

36 JIByrpaHHbIN yroJi, TMHEHHBIX yroJl ABYrPaHHOTO yria 1

37 [IByrpaHHbIM yroJ, TMHENHbIN YroJl ABYTPaHHOrO yrja 1

38 [TeprieHjUKy/IAPHOCTD MJIOCKOCTEM: MIPU3HAK MepIeHAUKY/ISIPHOCTH [IBYX IJIOCKOCTEN 1

39 [NeprieHAVKY/ISPHOCTD TIJIOCKOCTEM: MPU3HAK MepreHANKY/ISIPHOCTH [IBYX MJIOCKOCTeH 1

40 [TeprieHIMKY/ISIPHOCTD MJIOCKOCTEM: MPU3HAK MepreHJUKY/IIPHOCTH IBYX IVIOCKOCTeHN 1

41 Teopema 0 TpéX IeprieHAUKYIsIpax 1

42 TeopeMa 0 Tpéx neprneHAuKYy/IsIpax 1

43 TeopeMa 0 Tpéx nmepneHAuKY/sIpax 1

44 KoHntposieHast pabota o Temam "TleprieHAUKYISIPHOCTD TIPSIMBIX U TJIOCKOCTeN" 1 1
"YTbl MeXAY NPAMBIMU U TJIOCKOCTAMU"

45 [ToHATHEe MHOIOrpaHHUKA, OCHOBHBIE 3/IeMeHTbl MHOIOTPAHHUKA, BBITYKJIbIE U 1
HeBBIITYK/Ible MHOTOTDaHHUKY; Pa3BépPTKa MHOIOIPaHHUKA

46 IIpusMma: n-yrosibHasi IpyU3Ma; rpaHu U OCHOBaHUs IPY3MBbI; [IpsiMast U HaK/IOHHAs 1
TIpr3Mbl; OOKOBas ¥ TIOJTHAs TIOBEPXHOCTh TIPHU3MbI

47 [Tapannenenuref, NpsMOYTOIbHBIN Mapasijiesienunes U ero CBOMCTBa 1

48 [Mupamuzia: n-yrospHasi mupamu/ia, rpaHd U OCHOBaHHMe NMpaMu/ibl; O0KoBast 1 1
T10JIHasi [IOBEPXHOCTb NUPaMU/Ibl; TTpaBU/IbHAs U yCeuéHHas UpaMuzia
IIpaBubHBIe MHOIOTPaHHUKU: [IOHATHE [IPaBU/IbHOIO MHOI'OTPaHHHUKA; TIpaBU/IbHAs

49 rpy3Ma Y NpaBuibHas MUpamMu/a; rpaBubHas TPeyroJibHas nupaMmuzaa u 1
TIpaBU/ILHBIA TeTpaszp; Kyb

50 IIpencraBieHue 0 NpaBUIBHBIX MHOIOTPAHHUKAX: OKTas3/p, JOAeKasp U UKOCa3Jp. 1

51 CrMMeTpHs B IPOCTPAHCTBE: CHMMEeTPHSI OTHOCHUTE/IbHO TOUYKH, MPSIMOM, IJIOCKOCTH. 1

DIeMEeHTbI CUMMETDPHWH B IMMMPpaMUdX, ITapajlieyierimienax, rIpaBUubHbIX




MHOI'OrpaHHHUKax

52 BeIurcieHre 371eMeHTOB MHOTOTPDAHHHUKOB: pEOpa, AMaroHau, yriibl 1

53 [Trnomjasb 60KOBOM MTOBEPXHOCTH U TTOJIHOM MTOBEPXHOCTH TIPSIMOU TIPU3MBI, TI/IOIIA/b 1
OCHOBaHMM, TeopeMa 0 O0KOBOY TIOBEPXHOCTH TPSIMOM TIPU3MBbI

c4 I[Tnomtaabs 60KOBOI MOBEPXHOCTH U TOBEPXHOCTH NPaBU/IbHOM MUpaMU/ibl, TeOpeMa 0 1
TIoIaZiv 60KOBOM MOBEPXHOCTH YCeUEHHOW TMPaMU/IbI

55 KonrposnbHast pabota o Teme "MHOrorpaHHUKH'" 1

56 [MonsiTve 06 06bEMe 1

57 OOBEM TTUPAMU/TBI 1

58 OO6BEM MUPAMU/IBI 1

59 OO6BEM MMPaMU/IbI 1

60 OOBEM TTUPAMU/IBI 1

61 OOBbEM TIPU3MBI 1

62 OO6BEM MPU3MBI 1

63 OOBEM TTPU3MBI 1

64 KontponbHast pabora no Teme "O6bEMBI MHOTOI'PAHHUKOB" 1

65 [ToBTOpEHME, 0600ITIEHHE CHUCTEMATH3alUs 3HaHUH. [TocTpoeHWe ceueHui B 1
MHOT'OTpaHHUKe
[ToBTOpeHMe, 06001eHre crcTeMaTH3al|sl 3HaHUH. BbIunic/ieHre pacCTOSTHUM:

66 MeXX[y ABYMs TOUKaMH, OT TOUKHU Z0 TIPSIMOM, OT TOYKH [0 TVIOCKOCTH, MeX/y 1
CKpellMBaLIMMKCS TIPSIMbIMU

67 WTtoroBast KOHTpO/IbHasE paboTa 1
[ToBTOpeHMe, 06001eHre ccTeMaTH3alMsl 3HaHUH. BbIumciieHre yriioB: Mexzay

68 CKPeLUBAIOLUMUCS MPSIMBIMH, MEXXJY MPSIMOU U IJIOCKOCTBIO, IBYIPaHHbIX YIJIOB, 1
YTJI0B M@y TUIOCKOCTSIMU
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11 K/IACC

Ne KonunyecrBo yacoB
Tema ypoka JlaTra u3yuyeHus
n/n
Bcero

1 Cdepa u 11ap: L{eHTp, pafnyc, AUameTp; TIJI0IIa/lb TOBEPXHOCTH cdepbl 1

9 B3aumHoe pacrionoxeHue chepsl ¥ TVIOCKOCTH; KacaTebHasi IIOCKOCTH K Cc(epe; 1
T/I0IIa/ib Chepsl

3 M3o6pakenue cdepsl, m1apa Ha rmiockoctd. CeueHus mmapa 1

4 LunuHAprUecKasi TOBePXHOCTh, 00pa3yoliie [UIUHAPHUYECKOH TOBEePXHOCTH, 1
0Cb LIM/TMH/IPUUeCKOM TTOBEPXHOCTH

c LIunmHAp: ocHOBaHMS ¥ OOKOBast TOBEPXHOCTh, 00pa3yrolijasi ¥ 0Ch; MJIOMIAb 1
OOKOBOI ¥ TIOJTHOM MTOBEPXHOCTH

5 V306pakeHue LWIKMHAPA Ha TUIOCKOCTH. Pa3BépTKa tunuHpa. CeueHust 1
UUIMHApPA (TJI0CKOCThBIO, Tlapaslie/lbHOW WK TlepreHAUKY/ISIPHOM 0CH LIWIMHAPA)

7 KoHunueckasi ToBepXHOCTh, 00pa3yoliyie KOHUUeCKOH MOBepXHOCTH, OCh U 1
BepIllMHA KOHUUeCKOM TTOBepXHOCTH

3 KoHyc: ocHoBaHue U BepIIMHa, 00pa3yrolasi U 0Ch; TIoLa/lb OOKOBOMW U MOJIHOU 1
TOBEPXHOCTH

9 YceuéHHBIN KOHYC: 00pa3yrolue 1 BHICOTAa; OCHOBAHUS U OOKOBasi IOBEPXHOCTh 1
M306pakeHre KOHyca Ha TIOCKOCTH. Pa3BépTka KoHyca. CeueHHst KOHyca

10 (T/I0CKOCTBIO, MapaJiie/ibHOM OCHOBaHUIO, M TVIOCKOCTBIO, MMPOXO/slieli uepe3s 1
BepIIUHY)

11 KomOuHalyst Tes BpaieHusi U MHOTOTPAHHUKOB 1

19 MHororpaHHUK, ONMCcaHHbIN 0K0J10 cepbl; cdhepa, BIUCAaHHAS B MHOTOTPAaHHUK 1
WU B TeJI0 BpallleHusi

13 [Mousite 06 06BéMe. OCHOBHBIE CBOMCTBA 0OBEMOB Tesl 1

14 OO6BEM UIMHAPA, KOHyCa 1

15 O61Bém 11apa u 1ioIiaae chepsl 1




[Mopo6HbIe Tena B mpocTpaHcTBe. COOTHOIIEHUST MEXKAY T/IOIIA/SIMU

16 L 1
ToBepxXHOCTeH, 00 bEMaMu TTOZ0OHBIX Tesl

17 KonrposneHast pabota ro Temam "Tena Bpamenus” u "O0beMbl Ten" 1

18 BekTop Ha I/1I0CKOCTH U B IPOCTPaHCTBe 1

19 Crio)keHre ¥ BbIUUTaHVE BEKTOPOB 1

20 YMHOXeHHe BeKTopa Ha YUCII0 1

71 Pa3noyxeHre BekTOpa 1o TpEM HEKOMIIAHAPHBIM BeKTopam. [IpaBuio 1
rapasuiesienure/a

22 Pemenue 3az1au, CBSI3aHHBIX C IPUMEHEHWEM TPaBWI J€MCTBUM C BEKTOPAMHU 1

93 [IpsamoyronbHas crucTeMa KOOpAUHAT B IpocTpaHcTBe. KoopnHAaThI BEKTOpa. 1
[Ipocrelilve 3aaur B KOOpAUHATAX

24 Yron mexxay BektropaMu. CKasisipHOe NPOU3Be/leHre BEKTOPOB 1

25 BbruriciieHune yriioB Mexxay pSIMbIMU M IJIOCKOCTSIMU 1

26 KoopanHaTHO-BEKTOPHBIM MeTO/, IPU pellleHnH TeOMeTpPUUeCKUX 3aau 1

27 KonTtposnbHast paborta 1o Teme "BeKTOpbI 1 KOOPUHATHI B IPOCTPaHCTBE" 1

)8 [ToBTOpeHUe, 0600IIIeHre U cCHCTeMaTH3alus 3HaHui. OCHOBHBIE (DUTYPHI, 1
¢akThl, TeOpeMbI Kypca MjIaHUMeTpUr

79 [ToBTOpEHMe, 00001IeHre U cHCTeMaTH3aLus 3HaHU. OCHOBHBIE (PUT'YDBI, 1
¢dakThl, TeOpeMbl Kypca MJiaHUMeTpUr

30 [ToBTOpeHUe, 0000IIIeHre U CHCTeMaTH3allusl 3HaHWH. 3a/laud TVIaHUMeTPUU U 1
MeTO/Ibl UX peLleHUs]

31 [ToBTOpEHMe, 00001IeHre U CHCTeMaTH3alus 3HaHUH. 3afiaun TVIaHUMEeTPUU U 1
MeTOZbI UX peLleHHUs

3 [ToBTOpeHMe, 0600IIIeHre U CHCTeMaTH3alvs 3HaHKH. OCHOBHBIE (QUTYPHI, 1
(akTbl, TeOpeMbI Kypca CTepeoMeTpUU

33 WTtoroBast KOHTpO/IbHAsE paboTa 1

34 [ToBTOpEHMe, 0000ITIeHNE ¥ CUCTEMAaTH3alHsT 3HaHUH 1
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