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IHHOACHUTEJIBHAS 3AIIMCKA

Pabouas mporpamma yueOHOro mnpeamera «MaremaTtuka: reomerpus» s 10-11 kmaccoB
pa3paboTaHa Ha OCHOBaHUH CJIEIYIOIINX HOPMATUBHBIX TOKYMEHTOB!

» ®enepanbHOro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit deaepanmny;

* TpeboBanuii denepanbHOr0 TOCYJAPCTBEHHOIO OOPa30BATEIBLHOIO CTaHAApTa CPEAHEro OoOIIero
o0Opa3oBaHuMs, YTBEPKACHHOTO IpukazoM Munobpa3oBanus Poccuiickoit ®enepanuu ot 17.05.2012r Ne
413 (c U3BMEHEHUSIMU U JI0NIOJHEHUSIMHU );

» OenepaibHON 00pa30BATENFHON MPOTPAaMMBI CpeHEro odmero odpasoBanus (mpuka3 MuHHCTEpCTBA
npocseuienust PO ot 18.05.2023r Ne371);

» @enepanbHOM TPOrPaMMOIl  BOCIIUTAHHSA, OJOOPCHHOH pemieHueM (deaepaibHOro y4eOHO -
METOJIMYECKOT0 00beIMHEHHS 110 001IeMy oOpazoBanuio (mpotokou ot 02.06.2020 r. Ne2/20).

* [IporpamMMa COOTBETCTBYET OCHOBHOW 00pa3oBaTeIbHOM MporpaMMe OCHOBHOTO 00IIero oopazoBaHus,
nokanbHbIM akTaM MBOY «YkpoMHoBckas mikona» Cumdeponoibckoro paiiona Pecyonuku Kpbim.

* YcraBa MBOY «YKpoMHOBCKast LIKOJIa».

PabGouass mporpamma y4yeOHOro Kypca «MaremaTuka: TeoMeTpus» 0a30BOrO ypOBHS JUIS
oboywaromuxcs 10 —11 kmaccoB pa3paborana Ha ocHOBe DenepanibHOrO TOCYAaPCTBEHHOTO
00pa30BaTeNpHOrO CTaHAApTa CpelHero obmero oOpa3oBaHHs, C Y4ETOM COBPEMEHHBIX MHUPOBBIX
TpeOOBaHUM, TPEIBABISIEMBIX K MaTeMaTH4YeCKOMY OOpa30oBaHHMIO, M TPAgUIUil  POCCHICKOTO
oOpazoBanus. Peanuzanusi mporpammbl  00ecleUMBAEeT OBJIAJIEHUE KIIOYEBHIMH KOMIIETEHIIUSAMU,
COCTaBJISIONIMMH ~ OCHOBY IS CaMOPAa3BUTHS W  HENPEPBIBHOTO  OOpa30BaHMsI, IEIOCTHOCTH
OOMIEKYIBTYPHOTO, TUYHOCTHOTO U TI03HABATEIILHOTO PA3BUTHSI IMTHOCTH O0YJIAFOIIIHXCSI.

HEJIM U3YUYEHUSA YYEBHOI'O KYPCA

BaxHocTh yueOHOro Kypca reoMeTpuM Ha YpOBHE CpelHEro oouiero oOpa3oBaHHs 00yCIOBJIEHA
IPAKTUYECKON 3HAUYUMOCTBIO METAlpeJAMETHBIX U MPEAMETHBIX PE3ylIbTaTOB OOyUeHHs TeOMETpUU B
HampaBJICHUHW  JMYHOCTHOTO  pa3BUTUA  oOywarommxcs,  (opmupoBaHus  (QYHKIHMOHAJIHHOU
MaTeMaTHYeCKONH T'PaMOTHOCTH, M3Y4YeHMs JIPYruxX Y4eOHBIX AUCHMIUIMH. Pa3Butue y oOydarommxcs
NpPaBUIBHBIX MPEJICTaBIEHUH O CYIIHOCTM M TPOUCXOXKJIEHHUM TI'e€OMETPUUYECKUX aOCTpakuui,
COOTHOILIEHUM PEAJIbHOTO M HAEAJIbHOTO, XapaKTepe OTPaKEHMsI MAaTEeMAaTHUUECKOM HAyKOW SBIICHUH U
MPOLIECCOB pEaJbHOIO0 MHpa, MECTe TEeOMETpUM B CHCTEME HayK U pOJIM MaTeMaTH4eCKOIro
MOJIETTMPOBAaHUS B HAy4yHOM IO3HAHUM U B INPAKTHKE CIOCOOCTBYET (OPMUPOBAHUIO HAYIHOIO
MHUPOBO33PEHUS yUaIIUXCs, a TAKKE Ka4eCTB MBIIUICHUS, HEOOXOIUMBIX JUISl aIaliTAllid B COBPEMEHHOM
o01ecTse.

I'eomeTpus siBisieTcss 0JHUM U3 0a30BBIX MPEIMETOB HA YPOBHE CpeIHEro oluiero oOpa3oBaHUs,
TaK Kak 00ecreurnBaeT BO3MOKHOCTh U3yYEHHS KaK JUCLMIUIUH €CTECTBEHHO-HAayUYHOI HalpaBle€HHOCTH,
TaK ¥ TyMaHUTapHOU.

Jlornyeckoe MbIIUIEHHE, (OpPMHUpPYEMOE MpPH H3YyYCHHH OOYYaAIOIIMMHUCS MOHATUHHBIX OCHOB
reOMETPUH U MOCTPOSHHUHM LIETIOYKH JIOTHYECKUX YTBEPKACHUN B XOJ€ PEIICHUsI TeOMETPUYECKUX 3ajad,



YMEHHUE BBIABUraThb U ONPOBEPraTh T'MIIOTE3bl HEMOCPEICTBEHHO HCHOJIB3YIOTCS IPU PEIIEHUM 3a7ad
€CTECTBEHHO-HAYYHOTO IIUKJIA, B YACTHOCTH U3 Kypca (pU3HKH.

YMeHHue OpUEHTHPOBAThCS B IMPOCTPAHCTBE HIPAET CYIIECTBEHHYIO pPOJIb BO BCeX 00IacTsX
JeSTeIbHOCTH YenoBeka. OpueHTalus YeI0OBeKa BO BPEMEHHU U MPOCTPAHCTBE — HEOOXOAUMOE YCIOBHUE
€ro COLHUAIBHOro ObITHA, (hOpMa OTPAKEHMsI OKPY’KAIOIIEr0 MHUpPA, YCIOBHE YCHEIIHOI'O MO3HAHWS U
aKTUBHOIO IpeoOpa3oBaHMs JAEUCTBUTENbHOCTH. OrnepupoBaHUE IPOCTPAHCTBEHHBIMU OOpa3amu
00bEIUHSET pa3sHble BUABI YIEOHOH M TPYIOBOH AEATEIBHOCTH, SBISETCA OJHUM M3 MPO(ECCHOHAIBHO
BaXHBIX KayecTB, MOJTOMY aKTyallbHa 3aJaya (OPMHPOBAaHUS y OOYHYAIOMIMXCS MPOCTPAHCTBEHHOTO
MBILUIEHHUS KaK Pa3HOBUIAHOCTU O0OpPa3HOrO MBIIIJICHUS — CYLIECTBEHHOIO KOMIIOHEHTA B MOATOTOBKE K
IIPAKTUYECKOH EATEIILHOCTH 110 MHOTUM HAIlPaBJICHUSIM.

Ilenp ocBoeHus mporpamMMmbl yuebHoro kypca «['eomerpusi» Ha 0a30BOM YpPOBHE OOy4YCHHS —
o01eo0pa3oBarenbHOe U OOIICKYIBTYPHOE Pa3BUTHE OOYYAIOIIMXCS Yepe3 00ecredyeHrne BO3MOXKHOCTH
IPUOOPETEHUS U UCIIOIb30BAHUS CUCTEMAaTHUECKIX F'€OMETPHUECKUX 3HAHUHN U IeMCTBUH, CrIeU(PUUHBIX
reOMETPHH, BO3MOYKHOCTH YCIIELIHOI'O IPOI0JKEHNUs 00pa30BaHus MO CIELUAIBbHOCTSAM, HE CBA3aHHBIM C
MPUKIIQJIHBIM UCTIOIH30BAaHUEM T€OMETPHH.

[Iporpamma mo reomeTpuu Ha 0a30BOM YpOBHE MpeqHa3HAueHa sl OOYYaIOUIMXCS CpeaHel
IIKOJIbl, HE UCIBITHIBABIIMX 3HAYUTENIbHBIX 3aTPYAHEHUH Ha YPOBHE OCHOBHOI'O O0ILEro 0Opa3zoBaHMS.
Taxkum o6pazom, oOyyaromuecs: Ha 6a30BOM YpOBHE JI0JKHBI OCBOUThH OOLIME MaTeMaTUYECKUEe YMEHMUs,
CBSI3aHHBIE CO creU(UKON TeOMETpUN U HeoOXOAUMbIE Ui KU3HU B COBpeMEHHOM oOuiectBe. Kpome
3TOTO0, OHU MMEIOT BO3MOYKHOCTh M3yYHTh F€OMETPHUIO Oosiee Tiy0OKO, eClii B JalbHEHIIIEeM BO3HUKHET
HE00XO0AUMOCTh B T€OMETPUUYECKHUX 3HAHUSX B IPO(HECCHOHAIBHON e TeIbHOCTH.

JIoCTHKEHHE LIeJId OCBOEHUS MPOrpaMMbl 00ECIIEYHBAETCS PELICHUEM COOTBETCTBYIOLIMX 3a/ad.
[TpuopureTHbIMH 3amauaMu OocBoeHHsI Kypca «['eomerpum» Ha 06azoBom ypoBHe B 10—11 kiaccax
SIBIISTIOTCSL:

e (opMHUpOBaHHE TPEICTABICHUS O TEOMETPHH KaK YacTH MHUPOBOW KyJIbTYPHI U OCO3HaHHE e

B3aMMOCBSI3U C OKPYKAIOIIMM MUPOM;

e (opMHUpOBaHHME TPEICTABICHHUS O MHOTOTPAHHUKAX W TellaX BpalleHHWs KaK O BaKHEHIINX
MaTeMaTHYeCKUX MOJIENAX, TO3BOJISIIOIIMX ONHUCHIBATh W H3Yy4yaTh pa3Hble SIBIECHUS
OKpY’KaroIlero Mupa;

e (opMuUpOBaHME YMEHMs pACHO3HAaBaTh Ha YepTeXax, MOJENIX U B peaJbHOM MHpE
MHOTOI'PaHHUKH U TeJla BpaIlleHus;

e OBJIAJICHUE METOJaMM DPEUICHHUs 33734 Ha MOCTPOEHUS Ha M300paKEHUSAX MPOCTPAHCTBEHHBIX
uryp;

e (opMHUpOBaHME YMEHHS OINEPUPOBATh OCHOBHBIMU IMOHSATHSIMU O MHOTOIpaHHMKax M Telsax
BpAIICHHUS U X OCHOBHBIMH CBOWCTBAMH;

® OBJIAJICHUE AJITOPUTMAMHU PELICHUsI OCHOBHBIX THIIOB 33/1a4; (OPMUPOBAHUE YMEHHUS IPOBOIUTD
HECIIO’KHBIE JTOKa3aTeJIbHBIE PACCYXICHUS B XOJI€ PEUICHUS CTEPEOMETPHUECKUX 3a/1a4 M 33124
C MPAKTHYECKUM COJICPIKAaHHEM;

® Da3BUTHE WHTEIUIEKTYAJIBHBIX M TBOPYECKUX CIIOCOOHOCTEHW OOYYaOIIMXCs, MO3HABATEIBHOM
aKTUBHOCTH, UCCIIEIOBATEIILCKUX YMEHUH, KpUTHYHOCTH MBIIIUICHUS;

e (opmupoBanue (YHKIMOHAIBFHOW TPAMOTHOCTH, pPEJICBAaHTHON TI'EOMETpUHU:  yMEHHE
pacrio3HaBaTh TIPOSIBIICHUS TEOMETPHUECKUX TIOHITHH, OOBEKTOB W 3aKOHOMEPHOCTEH B
peanbHBIX KU3HEHHBIX CUTYaLUsAX U MPU U3YYEHUHU JPYTUX YU4EOHBIX MPEAMETOB, IPOSBICHUSI
3aBUCUMOCTEH M 3aKOHOMEPHOCTEH, (OpPMYIHMpOBaTh UX Ha S3bIKE T'€OMETPUU M CO3/1aBaTh
IeOMETPUUYECKUE MOJIENIN, MPUMEHATh OCBOCHHBIN TI'€OMETPUUYECKHH ammapar Ui perieHus
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IIPAKTUKO-OPUEHTUPOBAHHBIX  3aJa4, HWHTEPIPETHPOBaTh W OLCHMBATh  IOJyYEHHBIC
pE3yJIbTaTHI.

OTIUYUTENBHOW OCOOCHHOCTBIO MPOTPAaMMBI SBIISIETCS BKIIOUEHHE B KypC CTEPEOMETPHH B Haydaie
€ro W3y4YeHHs 3aJad, peIlacMblX Ha YPOBHE HHTYHUTHBHOTO IO3HAHHS, M ONPEACIEHHBIM 00pazomM
OpraHu3oBaHHas pab0Ta HAJ HUMH, YTO CIIOCOOCTBYIOT PAa3BUTHIO JIOTMYECKOTO U NMPOCTPAHCTBEHHOT'O
MBILUICHNS, CTHUMYJHPYET IPOTEKaHHME HWHTYUTUBHBIX IPOLIECCOB, MOTHUBHPYET K JaJIbHEHIIEMY
U3YYEHHUIO NIPEAMETA.

[Ipennourenue otaa€rest HarJIAIHO-KOHCTPYKTUBHOMY METOY O0y4YeHHs, TO €CTh TEOPETHUYECKHE
3HAHHUA HMMEIOT B CBOCM OCHOBE YYBCTBEHHOCTHb IPEAMETHO-IPAKTHYECKON AeATenbHOCTU. Pa3Buthe
IIPOCTPAHCTBEHHBIX NPEACTABICHUN y y4aluXcs B Kypce CTEPEOMETPUU NPOBOIUTCS 3a CUYET PEIICHHUS
3aJad Ha CO3JaHHE INPOCTPAHCTBEHHBIX 00pa30oB M 3a1ad Ha OMNEPUPOBAHME MPOCTPAHCTBEHHBIMHU
obpazamu. Co3znanue oOpas3a MPOBOJAUTCS C OHNOPOIl HAa HAIJSIHOCTb, a ONEPHUpOBaHHE O0pa3oM — B
YCIIOBUSIX OTBJICUEHUS OT HATJISAAHOCTH, MBICJIEHHOTO U3MEHEHUS €TI0 UCXOJHOTO COACPIKAHMUS.

OcHoBHbIE coneprkaTenbHble JInHUU Kypea «l'eomerpun» B 10—-11 knaccax: «MHOrorpaHHUKN»,
«IIpsAMble M IUIOCKOCTH B IpOCTpaHCTBe», «Tema BpameHus», «BekTopsl M KOOpAUHATHI B
pocTpaHcTBey. POpMHUPOBAHUE JIOTUYECKUX YMEHUH PacIpelessieTcss HE TOJIBKO MO COAEP/KATEIbHBIM
JIMHUAM, HO U 10 roJjaM 00y4eHUs Ha yPOBHE CPEJHEro 00Iero oopa3oBaHMUsL.

Conepxanre 00pa3oBaHHs, COOTBETCTBYIOLIEE IPEIAMETHBIM pe3ysibTaTaM OCBOEHHUsS paboueit
IpOTpaMMBbl, pAcCIpeneN€HHBIM TI0 TOJaM OOydYeHHUs, CTPYKTYpHPOBAaHO TaKUM OOpa3oM, YTOOBI
OBJIAJICHUE T'€OMETPUYECKMMH IOHATHSAMU M HAaBBIKAMU OCYIIECTBIBLIOCH IIOCIENOBATEIIBHO U
[OCTYIATENIbHO, ¢ COOJIOAEHUEM NPUHIMIA MIPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHMs BKJIIOYAIHMCh B
OO0IIyI0 CUCTEMY TF€OMETPUYECKHX IMPEACTaBICHUI 00ydarommxcs, pacumpss U yriyosss e€, obpasys
IIPOYHBIE MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

Ha u3yuenue reomerpun otBonutes 2 yaca B Heaento B 10 kimacce u 1 wac B Hepeno B 11 kiacce,
BCETO 3a JiBa roja o0yueHus - 102 yueOHbIX yaca.



COJAEPKAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsiMbI€e ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE MOHATHS cTepeoMeTpuu. Touka, mpsiMas, IUIOCKOCTb, IpocTpaHcTBO. IloHAtue 00
AKCMOMAaTHYECKOM ITOCTPOCHUH CTEPEOMETPUH: AKCUOMBI CTEPEOMETPUH U CIIEACTBUS U3 HUX.

B3anMHOE pacrnosioKeHue NPsMBIX B IMPOCTPAHCTBE: IIEPECEKAIOIIMECS, MapaulelIbHbIE U
CKpeluuBaoIuecs npsmsle. IlapamienpsHOCTh NPAMBIX U IUIOCKOCTEM B IPOCTPAHCTBE: NapauICIbHBIC
IIpsIMBIE B IPOCTPAHCTBE; MAPAJUIENBHOCTD TPEX NPAMBIX; IAPAIICIIBHOCTD IPAMOH U INIOCKOCTH. YTIIBI €
COHAIIPABJICHHBIMUA CTOPOHAMM; YIOJI MEXAY NpsIMBIMU B IIpocTpaHcTBe. [lapasuiebHOCTh IUIOCKOCTEN:
MapajuleJbHbIe IUIOCKOCTH; CBOMCTBA MAapauICNIbHBIX IUIOCKOCTEW. lIpocreiimme mpocTpaHCTBEHHbIE
(burypsl Ha IJIOCKOCTH: TETpa’ip, KyO, mapajuiesaenure]]; IoCTPOSHUE CEYeHUH.

[lepneHIUKYNApHOCTh HPSIMOW M IUIOCKOCTH: NEPIEHIUKYJSPHBIE IPSAMbIE B IPOCTPAHCTBE,
MIPSIMBIE TapAJUICIIbHBIE U MEPHIEHINKYISPHBIE K IUIOCKOCTH, MPU3HAK NEPIICHAUKYIAPHOCTH IPSIMOMN U
IJIOCKOCTH, TEOpEMa O MPSIMOW NEPHEHAMKYJISAPHON INIOCKOCTH. YTIJIBI B IIPOCTPAHCTBE: YIOJI MEXIY
IPSIMOHM M IIJIOCKOCTBIO; JBYTPaHHBIA yYroJl, JIMHEWHBIA yroja AByrpaHHoro yrina. Ilepnennukymnsap u
HAKJIOHHBIE: PACCTOSHUE OT TOYKHM 1O IUIOCKOCTH, PACCTOSHHUE OT NPSIMOM A0 INIOCKOCTH, MPOEKIMS
¢burypel Ha MIOCKOCTh. [leprneHAMKYISIPHOCTh IUIOCKOCTEH: NPU3HAK MEPIEeHANKYISIPHOCTH ABYX
mrockocreil. Teopema 0 TpEX MepHEeHIUKYIISIpax.

MHOrorpaHHuKHu

[lonsiTiE MHOrOrpaHHMKa, OCHOBHBIE JJIEMEHTbl MHOIOTPDAHHMKA, BBIIYKJIbIE M HEBBIIYKIIbIC
MHOI'OTPaHHUKH; pa3BEPTKAa MHOrorpaHHuka. [Ipusma: N-yroypHas npu3Ma; rpaHd U OCHOBAHUS IIPU3MBI;
npsiMasi M HakJIOHHas MpU3Mbl; OOKOBas M TMOJNHAs MOBEpPXHOCTh mpu3Mbl. [lapamnenenunen,
IIPSIMOYTOJIBHBIN Tapajuleienune] W ero cpoiicrBa. [lmpammpa: N-yrospHas mnUpaMuja, TpaHU H
OCHOBaHHUE MUPaMM/JIbl; OOKOBAsi U MOJIHAsI TOBEPXHOCTh MUPAMU/IbI; IPABUIIbHAS U yCeUEHHAs MUpaMUJa.
DneMeHThI NpU3Mbl U TUpaMu/bl. [IpaBuiIbHbIE MHOTOIPaHHUKH: TIOHSATHE MPAaBUILHOTO MHOTOIPaHHUKA;
IpaBUJIbHAs NpU3Ma W IpaBUJIbHAs NMHUPAMHUIA; MPABWIbHAS TPEYroJbHAs NUPaMUAA U IPABUIbHBIA
TeTpa’ap; KyO. IlpeacraBieHue o MpaBUIbHBIX MHOTOTPAHHUKAX: OKTa’ap, JOAEKa’ap U HKOCAdIP.
Ceuenust Npu3Mbl U IUPaAMUIBI.

CumMeTpHsi B IPOCTPAHCTBE: CUMMETPUSI OTHOCUTEIBHO TOYKH, MPSMON, IMIIOCKOCTU. DJIEMEHTHI
CUMMETPHUH B NpaMUJax, apauieJenuIeax, NpaBuibHbIX MHOTOTPAaHHUKAX.

Bbluuciienue 371€MEHTOB MHOTOTPAaHHUKOB: pEOpa, auaroHanu, yriasl. [linomans OGokoBoi
MOBEPXHOCTU M TOJHON MOBEPXHOCTH MPSAMOW MPHU3MBI, IUIOLIA/b OCHOBaHMH, TeopeMa o OOKOBOI
MOBEPXHOCTU TMpsiMOM mpu3Mbl. [lnomans OOKOBOM MOBEPXHOCTM U TMOBEPXHOCTH MPABUIIBLHOU
MUpaMHJIbl, Teopema o Iulomanu yceu€HHoM mnupamuibl. Ilonstue o6 o0véme. OO0BEM NUpPaMUIBL,
IIPU3MBI.

[TonoGHble Tenma B mpocTpaHcTBe. COOTHOLIEHUS MEXIY IUIOIIAASIMHU MOBEPXHOCTEH, 00bEMaMu
MOI00HBIX Tel.
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Tena BpaleHus

[ununapuyeckass  HOBEPXHOCTh,  00pasylollMe  IWIMHAPUYECKOM  IIOBEPXHOCTH,  OChb
LWINHAPUYECKOM moBepxHOCTH. L{nauHap: ocHOBaHMS M OOKOBasl MOBEPXHOCTh, 00pasyrolas U OCb;
IUI0Iab OOKOBOH U IOJIHOHN MOBEPXHOCTH.

KoHnunyeckass moBepXHOCTh, 00pa3yolne KOHUYECKOH TOBEPXHOCTH, OCh M BEPIIMHA KOHUUYECKOMN
noBepxHOocTH. KOHYC: OCHOBaHWE W BepIIMHA, 00pa3yromias W OCh, IUIOMAAh OOKOBOW W TOJHOU
IIOBEPXHOCTHU. Y CeUEHHBIN KOHYC: 00pa3ylole U BbICOTa; OCHOBaHUS U OOKOBasl IOBEPXHOCTb.

Cdepa u map: neHTp, paauyc, IuamMerTp; IIoLaab MOBepXHOCTU chepsl. BzanMHoe pacrionoxeHue
cdepsl U MIIOCKOCTH; KacaTelbHasl IJIOCKOCTh K cdepe; TIIomaab chepsl.

N3o00paxkeHune Ten BpaleHus Ha MII0CKOCTH. Pa3BépTka muimuHApa 1 KOHYcA.

KomOuHanuu Ten BpalleHWs U MHOTOTPAHHUKOB. MHOIOIpaHHHUK, ONHCAHHBIM OKOJIO cdepsl;
cdepa, BIMCaHHAs B MHOI'OI'PAaHHUK, WM TEJIO BPAILICHHS.

[Tonsatue 06 o6bpéme. OcHOBHBIE CBOWcTBA 00bEMOB Ten. Teopema 00 00bEME MPSAMOYTOIBLHOTO
napajuiesienunesna u cieacTsus u3 He€. O0bEM LUIMHIpa, KoHyca. O0bEM 1Iapa U oA b CHEpHI.

ITonoGHble Tena B mpocTpaHcTBe. COOTHOLIEHUS MEXIY IUIOMIASAMH MOBEPXHOCTEH, 00bEMamMU
MOIOOHBIX TEIL.

Ceuenust uunuHApa (MapajjiesibHO M MEPHEHAUKYISIPHO OCH), CEYEHMsI KOHyca (IapauleIbHOe
OCHOBAHUIO U MPOXOSIILEE Yepe3 BEPILINHY), CEUCHHUS 11apa.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

Bekrop Ha miockocTu u B ipocTpaHcTBe. Cll0KeHUE U BBIYUTAHHE BEKTOPOB. Y MHOXKEHHE BEKTOpa
Ha yuciao. PasnoxxeHue BekTopa Mo TpEM HEKOMIUIaHApHBIM BekTopaM. llpaBuno mnapaienenumnesa.
Pemenne 3amad, CBA3aHHBIX C IPUMEHEHHMEM MPABWII JEUCTBUI C BekTOpamu. IIpsmoyrosbHas cucrema
KoopauHaT B npocTtpaHcTBe. Koopaunatsl Bektopa. [Ipocreiimme 3agaun B KOOpIuMHATaxX. YTol MEXIY
BeKkTOpamMu. CKalsipHOE NIPOU3BEIACHUE BEKTOPOB. BhIuKcIeHNE YyIII0B MEXY IPSIMBIMU U TUIOCKOCTSIMH.
KoopanHaTHO-BEKTOPHBIN METO/I TP PELIEHUH T€OMETPUUYECKUX 3a/1a4.



IINTAHUPYEMBIE PE3YJIbTATDBI
JIMYHOCTHBIE PE3YJIBTATBI

JIMYyHOCTHBIE  pEe3ylbTaThl OCBOCHMs IporpamMmbl yuyeOHoro mnpeamera «MaTemaTukay
XapaKTEepU3YIOTCS:

I'paxnanckoe Bocnutanue:

Cc(OPMHPOBAHHOCTHIO TPAKJAHCKON TMO3UIIUN OOYUaIOIIerocss Kak aKTUBHOTO W OTBETCTBEHHOTO
YjileHa POCCUHCKOro OOLIecTBa, IPEICTABICHMEM O MaTeMaTHYECKUX OCHOBaX (YHKLIMOHUPOBAHUS
Pa3IUYHbIX CTPYKTYp, ABJICHUH, IPOLETyp IPaXXJaHCKOro 001ecTBa (BBIOOPHI, ONPOCH! U 1IpP.), YMEHUEM
B3aMMO/ICHCTBOBATh C COLMAIBHBIMUA HHCTUTYTAMH B COOTBETCTBUH C UX (DYHKIMSMHU M Ha3HAUECHUEM.

IIaTtpuoTnyeckoe BoCIUTAHHE:

C(OPMHUPOBAHHOCTBIO POCCUMCKON TIpa)KIaHCKOW HIAEHTUYHOCTH, YBAXKEHUS K HPOLLIOMY U
HACTOALLEMY POCCUICKONM MaTeMaTHK{, LIEHHOCTHBIM OTHOIIEHHWEM K JOCTHIKEHUSAM POCCHUMCKUX
MAaTE€MaTUKOB U POCCUHCKOM MAaT€MaTH4YeCKOW WIKOJIBI, K MCIIOJIB30BAHUIO ITUX JOCTHKEHHU B JPYTHUX
HayKaX, TEXHOJIIOTHSIX, Cepax 3KOHOMHUKHU.

JlyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSA:

OCO3HaHMEM [JTYXOBHBIX LIEHHOCTEH pPOCCHHCKOro Hapoja; cOpPMHUPOBAHHOCTHIO HPABCTBEHHOI'O
CO3HaHMsI, STUYECKOIO IMOBEACHHUS, CBA3AHHOIO C IMPAKTUUYECKUM MPUMEHEHHEM JOCTHKEHUM HayKu U
JeSITENIbHOCTBIO YUEHOI0; OCOZHAHUEM JIMYHOI'O BKJIa/1a B IOCTPOEHUE YCTOMYUBOIO OYyyIIEro.

JCTeTHYEeCKOe BOCIIUTAaHHUe:

JCTETUYECKUM OTHOIIEHHEM K MHpY, BKJIIOYas AICTETUKY MaTEMAaTUYECKUX 3aKOHOMEPHOCTEH,
OOBEKTOB, 3a/1a4, pPEMCHWH, pPaCCyXICHUI; BOCHPUUMYMBOCTBIO K MAaTEMAaTHYECKHM acCIeKTaM
Pa3JIMYHBIX BUJIOB HCKYCCTBA.

PDu3znyecKoe BOCIUTAHHE:

c(OPMHPOBAHHOCTBIO YMEHUS NMPUMEHATh MaTeMaTU4YecKHe 3HaHUS B MHTEpecax 370pOBOr0 U
6e3omacHoro oOpa3a >KM3HH, OTBETCTBEHHOTO OTHOILIEHHUS K CBOEMY 3J0pOBbIO (340pOBOE HUTAHHE,
cOamaHCUpPOBAaHHBIA PEKUM 3aHATUN M OTIbIXa, peryispHas (u3nueckas aKTUBHOCTH); (HU3UUYECKOIrO
COBEpIICHCTBOBAHUS, IIPY 3aHATUAX CIIOPTUBHO-0340POBUTEIBHON JESATEIBHOCTHIO.

TpyaoBoe Bocnuranue:

TOTOBHOCTBIO K TPYIY, OCO3HAHHEM IIEHHOCTH TPYAOIIOOMsS; MHTEPECOM K pa3iHYHbIM cdepam
npodeccuoHalbHOM JESATENIbHOCTH, CBS3aHHBIM C MaTeMaTUKOW U €€ NPUIIOKEHUSIMU, YMEHHEM
COBepLIaTh OCO3HAaHHBIA BBHIOOp Oyaymied mpodeccun M peaau30BbIBaTh COOCTBEHHbBIE >KU3HEHHBIE
IUTaHBI; TOTOBHOCTBIO U CHOCOOHOCTBIO K MaTeMaTHUYECKOMY OOpa3oBaHHIO M caMOOOpa30BaHUIO Ha
MPOTSKEHUH BCEW KM3HU; TOTOBHOCTHIO K AKTUBHOMY YYaCTHUIO B PELICHUHM MPaKTUYECKUX 3a]ad
MaTeMaTHYECKOW HAIPABIECHHOCTH.

JIKOJIOTHYECKOe BOCIIUTAHHUE:

C(OPMHPOBAHHOCTBIO ~ JKOJIOTUYECKOM  KYJIbTYpbl, IOHMMAaHHEM  BIIMSHUS  COLIMAIBHO-
SKOHOMMYECKUX MPOIIECCOB HA COCTOSIHME MPUPOJAHON M COLUUAIBHON Cpefbl, 0CO3HaHUEM TJ100aIbHOrO
XapakTepa HKOJIOTMYECKUX MpoOsieM; OpHeHTalueld Ha MNPUMEHEHHE MaTeMaTU4YeCKUX 3HaHUM Ui
peleHust 3a7a4 B 00JIACTH OKpYXKarollleil cpesbl, IUIAHUPOBAHMS MOCTYIKOB U OIEHKH MX BO3MOXKHBIX
IIOCJIEICTBUM JIJISL OKPYXKAIOLLEH CPEBI.

IleHHOCTH HAYYHOI'0 TO3HAHUSA:

c(OPMUPOBAHHOCTHIO MHMPOBO33PEHHS, COOTBETCTBYIOILETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAayKd M OOIIECTBEHHOM MPAaKTHKH, MOHMMAHUEM MAaTEeMaTHYECKOM HayKH Kak c]epbl ueloBEUecKOM
JESTEIbHOCTH, ATAlloB €€ pa3BUTHS M 3HAYMMOCTH JUIsl Pa3BUTHS LIMBUIM3ALMU; OBJIAJACHUEM S3BIKOM
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MaTEeMaTUKd W MaTeMaTH4eCKOHW KyJIbTYpOH Kak CpEeACTBOM [O3HAHUS MHpPa; TOTOBHOCTHIO
OCYIIECTBJISTh IPOCKTHYIO U UCCIIEIOBATEILCKYIO I€ATEIbHOCTh MHIUBU/IyaJIbHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATBI

MertanpeameTHble pe3yibTaThl OCBOCHHS MporpamMmbl  yueOHOro mpeamera «MareMmaTukay
XapaKTepU3yIOTCs OBJAJICHUEM YHUBEPCAIbHBIMH HO3HABAMENbHBIMU OeUCMBUAMU, YHUBEPCATbHBIMU
KOMMYHUKAMUBHLIMU OCUCMBUAMU, YHUBEPCANbHBIMU PE2YIAMUBHBIMU OCUCEUIMU.
1) Vuueepcanvuvie noznasamenvmvle Oeciicmsus, obecneuusarom @Gopmuposanue Oa306bix
KOCHUMUBHBIX NpOYecco8 o0yuarowmuxcs (oceoeHue Memoo0o8 HO3HAHUS OKPYICAIOue20 Mupa,
npuMeHeHue 102UYeCKUX, UCCIe008amMeNbCKUX Onepayull, yMmeHutl pabomamsos ¢ ungopmayuel).
ba3oBble Jlornyeckue 1eMcTBUA:
® BBIABISITH M XapaKTePU30BaTh CYIICCTBEHHBIC MMPU3HAKA MATEMATHYECKUX OOBEKTOB, MOHSATHH,
OTHOIICHUH MEXJy TMOHATUSAMHU; (OPMYIHUPOBATh OMNpEICNICHUs MOHITHUI;, YCTaHAaBIUBATh
CYLIECTBEHHBIN MPU3HAK KJIacCU(PHUKAIMU, OCHOBAHUS Jisi 000OIIECHHUS U CPaBHEHUS, KPUTEPUU
MIPOBOMMOTO aHAJIH3A;
e BOCIOPHHHMMATH, (QOPMYIUPOBATH U TNPeoOpa3oBBIBATH CYXKACHUS: YTBEPAUTEIbHBIE H
OTpUIATEIIbHBIC, SIMHUYHBIC, YaCTHBIC U OOIIIKE; YCIIOBHBIC,

® BLIBISATH MAaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M MPOTUBOpeuYMs B (hakrax,
JaHHBIX, HAONOCHUSX W  YTBEPKICHUSAX; TMpeiararb KPUTEPUU IS BBISIBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUHIA;
e JleNaTh BBIBOJABI C WCIIOJI30BAHMEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX W WHIYKTHBHBIX
YMO3aKTIOYCHHH, YMO3aKITFOUEHUH 110 aHAIOTHH;

® [IPOBOJUTH CAMOCTOSITEIIPHO JIOKA3aTeIhCTBA MAaTEMAaTHYCCKHX YTBEPKICHUH (NpSAMBICE M OT
MPOTUBHOTO), BBICTPAMBAaTh ApPTryMEHTAIUIO, MPHUBOJUTH TMPHUMEPHl UM KOHTPIPHUMEPHI,
000CHOBBIBATh COOCTBEHHBIE CYXKACHHS U BHIBOJIBI;

e BBIOMpATH CMOCOO perieHust yuyeOHON 3ahauu (CpaBHUBATh HECKOJIBKO BAapHAHTOB PEIICHHS,

BBIOMpaTh HanboJiee MOIXO AN C Y4ETOM CaMOCTOSITENILHO BBIJICIIEHHBIX KPUTEPUEB).
Ba3oBble uccienoBarebCcKe 1eHCTBHA:
® ICIIOJI30BAaTh BOMPOCHI KaK HMCCIENOBATEIbCKUN WHCTPYMEHT TO3HAHUS; (POpMYIHpPOBAThH
BOIIPOCHI, (PUKCHUPYIONIUE IPOTUBOPEUHE, MPOOJIeMy, YCTaHABIUBAaThH HCKOMOE W JIaHHOE,
(hopMHPOBATH THUIIOTE3Y, APTYMEHTHPOBATH CBOIO IMO3HIIAI0, MHEHUE;

® IIPOBOJUTH CAMOCTOSITEIILHO CTUIAHUPOBAHHBIN 3KCTICPUMEHT, UCCIICAOBAHNE TI0 YCTAHOBJICHHUIO
O0COOCHHOCTEH MaTeMaTH4eCKOro OOBEKTa, SBIEHUS, IMPOIECCAa, BBISBICHUIO 3aBUCUMOCTEH
MEXIy 00bEKTaMH, SBICHUSMH, TPOIIECCAMU;

® CaMOCTOSITENbHO (OpPMYIUpPOBaThH OOOOIIEHHST M BBIBOJABI MO peE3ylbTaTaM IPOBEIEHHOTO
HaOII0IeHNs1, UCCIIEIOBAHMUSI, OIIEHUBATh JJOCTOBEPHOCTH MOJTYYCHHBIX PE3YJIbTaTOB, BHIBOJOB H
0000IIIecHMI;

® [IPOTHO3UPOBATH BO3MOXHOE Pa3BUTHE MPOIlECcCa, a TAKXKE BBIIBUTaTh MPEANONIOKECHHS O €ro

Pa3BHTHH B HOBBIX YCIIOBHSIX.

PabGora ¢ undopmanmeii:

® BBIABIATH JCPHUIMTH MHPOPMAIUH, JNAHHBIX, HEOOXOJMMBIX JUIS OTBETAa Ha BOMPOC W JUISA

pelleHus 3a/1auH;



2)

BEIOMpaTh  WMH(OpPMALMIO W3  HWCTOYHMKOB  pPAa3MYHBIX  TUIOB,  AHAIU3UPOBATH,
CHCTEMATH3HpPOBAaTh ¥ WHTCPIPETHUPOBATh WHPOPMALHUIO Pa3IUYHBIX BHIOB U (QOpM
MIPEICTABIICHHS,

CTPYKTYpUPOBaTh HMH(MOpPMAIHMIO, TPEACTABISATh €€ B pasIUYHBIX (opMax, WILTFOCTPHUPOBATH
rpauvecKu;

OLICHUBATh HAJIEKHOCTh MH(POPMAIIMHU IO CAMOCTOSTEIILHO CHOPMYITHPOBAHHBIM KPHUTEPHSIM.
Vuueepcanvuvie KOMMYHUKamugHvle Oelicmeus, 00ecneuusarm cQopMupo8aHHOCb

COYUANTBHBIX HABLIKOS 00YUAIOUWUXCAL.
Oo0menmne:

BOCIIPUHUMATH ¥ (DOPMYITUPOBATH CYKACHUS B COOTBETCTBHH C YCIOBUSMU M LIEISIMUA OOIICHUS;
SCHO, TOYHO, TPAaMOTHO BBIP2KaThb CBOX0 TOYKY 3PEHHUS B YCTHBIX M INHUCBMEHHBIX TEKCTax,
JlaBaTh MOSCHEHUS 110 X0y PELIEHUs 3aJa4l, KOMMEHTUPOBATh IIOJIYy4YECHHBIN pPe3yibTar;

B XO/e OOCYXIEHMs 33aJaBaTh BOIPOCHl M0 CYLIECTBY OOCYXIaeMOH TeMbl, MPOOJIEMBI,
pelaeMoil 3aauM, BbICKa3blBaTh UACH, HALICJICHHBIC HA IOUCK PELICHMS; COIOCTABIISTh CBOU
CYXJEHMSI C CY)KJICHUSIMU JPYTUX YYaCTHUKOB JiMajora, 0OHapy>KMBaThb pa3jilyuue U CXOACTBO
MO3UINI; B KOPPEKTHOH (hopme PopMyITnpoBaTh pa3HOTIIACHUS, CBOM BO3PaKEHIS,
NPEACTABIIATh PE3yJbTaThl pEUICHUS 3aJadyM, OKCIEPUMEHTAa, WCCIEAOBaHUsA, IPOEKTa;
CaMOCTOSITEJIbHO BbIOMpaTh (QopmaT BBICTYIUIEHHS C Y4€TOM 3ajad Ipe3eHTaluu U
0CcOOEHHOCTEH ayTUTOPUH.

CoTpyannuecTBo:

3)

[IOHMMaTh M MCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M HHAMBHUIYalIbHOH pPabOTHl IpH
pelieHnr Yy4eOHBIX 3ajJay; MPUHUMATh I€JIb COBMECTHOW J€ATEIbHOCTH, IUIAHUPOBATh
OpraHU3aIMI0 COBMECTHON paldOThI, pachpenessiTh BUIBI padOT, TOTOBAPUBATHCS, OOCYKIATh
IpoIecc U pe3yabTaT paboThl; 00001IIaTh MHEHHS HECKOIBKUX JIIOJIEH;

y4acTBOBaTh B TpYNINOBBIX (opmax padoTsl (0OCykaeHUs, OOMEH MHEHHUH, «MO3rOBbIE
IITYPMBI» U HHBIE); BBIOJHATH CBOI YacTh pabOThl M KOOPAWHUPOBATh CBOU JEHCTBHS C
JIPYTUMH YJI€HAMHU KOMAaHJbI;, OLIEHMBAaTh KadeCTBO CBOErO BKJIaga B OOIIMI MPOAYKT IO
KpUTEpUsIM, c(HOPMYJIMPOBAHHBIM YYACTHUKAMH B3aUMOJIEHCTBUS.

Vuusepcanvnvie pecynamuenvie Oelicmeus, o0Oecneuusarom @GopmMuposarHue CMblCl08bIX

YCMAaHOBOK U HCUSHEHHbIX HABbIKOG JIUYHOCMU.
Camoopranmu3anus:

COCTABJIATH IJIaH, AITOPUTM PELICHHUs 3ajaui, BBIOUPATh CIIOCO0 pelIeHus ¢ y4ETOM
UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATh
BapHUaHTHI PEICHUH ¢ yu€TOM HOBOM HH(pOpMaluu.

CaMOKOHTPOJIb:

BJIaJIeTh HAaBBIKAMHU MO3HABATEIbHON pedIeKCHHM KaK OCO3HAHUS COBEPILAEMBIX JEHCTBHHA U
MBICIUTENBHBIX ~ IPOLECCOB, MX Ppe3ylbTaTOB; BIAJAETh CIOCO0AMH  CaMOINPOBEPKH,
CaMOKOHTPOJIS MpoIiecca U pe3yiibTaTa pelieHns MaTeMaTUYecKoH 3a1auu;

MpPEeIBUJIETh TPYAHOCTH, KOTOpbIE MOTYT BO3HHMKHYTh IpH pEUIeHHHM 33Ja4yd, BHOCUTH
KOPPEKTUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, JAaHHBIX, HAllICHHBIX OIINOOK,
BBISIBIICHHBIX TPYAHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3YJIbTATa LEIHU U YCIOBUIM, OOBSICHITh MPUUUHBI JOCTUKEHUS WIIN
HEJIOCTHXKEHHUS  pe3yJabTaToB  JEATENbHOCTH, HAXOAUTh  OWIMOKY, JaBaThb  OLIEHKY
PUOOPETEHHOMY OTIBITY.
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INPEAMETHBIE PE3YJIBTATbBI
10 KJIACC

OnepupoBaTh NOHATUSAMU: TOUKA, MPsIMast, IIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPHUHM U CIIEACTBUS U3 HUX NPH PELLICHUH F'€OMETPUUYECKHUX 3ajay.

OnepupoBarh NOHATUAMU: NAPAILIEIbHOCTD U MEPIEHAUKYIISIPHOCTD MPSAMBIX U IUIOCKOCTEH.

KnaccuguupoBars B3auMHOE PacHoiI0kKEHHUE MPSMBIX M IUIOCKOCTEH B MPOCTPAHCTBE.

OmnepupoBaTh NOHATUAMU: JBYI'PAHHBIN yrojl, TPaHU JBYTPAHHOIO yria, peOpo ABYrpaHHOIO yIJa;
JMHEHWHBINA yroy JBYTPaHHOIO yIJIa; IpajlyCHas Mepa JABYIPaHHOI'O yrIJja.

OmnepupoBarh MOHATUAMHU: MHOTOTPAHHHK, BBITYKJIBI M HEBBITYKJIBI MHOTOIPAaHHHK, 3JE€MEHTHI
MHOTOTpaHHHKA, TPAaBUIBHBII MHOTOTPaHHUK.

Pacrio3HaBaTh OCHOBHBIE BMJIbI MHOTOIPAaHHMKOB (IIMpaMUAd; TPU3MA, MHPSIMOYTOJIbHBIH
napajuieNnienumnesn, Kyo).

KnaccuumupoBarh MHOTOTpaHHUKH, BBIOMpAasi OCHOBAHMSA JUIA KJIACCH(PHUKAIHMU (BBITYKIIBIE H
HEBBIMTYKJIBIE MHOTOTPAHHUKH; TIPaBWJIbHBIE MHOTOTPAaHHUKH; NpPSAMbIE M HAKIOHHBIC IPH3MBI,
napasuJiesIeuIe 1bl).

OnepupoBaTh NOHATUSAMHU: CEKYILAsl INIOCKOCTh, CEUEHNE MHOTOTPAaHHUKOB.

OOBACHATH NPUHLIMIIBI IOCTPOEHUS CEUEHUH, UCTIONb3Ys METO/1 CIIEI0B.

Crpouth ce4eHHs] MHOTOI'PaHHUKOB METOJIOM CJIEIOB, BBIIOJHSATh (BBIHOCHBIE) TUIOCKHUE YEPTEXKU
U3 PUCYHKOB IIPOCTHIX 0OBEMHBIX (PUTYpP: BUJI CBEPXY, COOKY, CHU3Y.

Pemate 3ajauum Ha HaxOXJE€HHE TE€OMETPUYECKHMX BEJIMYMH 10 00paslaMm WM alropuTMam,
IIPUMEHSISI U3BECTHBIE AHAIUTUYECKUE METOJbI MPU PELIEHUU CTAaHAAPTHBIX MaTeMaTHYECKHUX 3a/1ay Ha
BBIUHCJICHUE PACCTOSIHUM MEXIy ABYMS TOUKAaMH, OT TOUKHU JIO MPSAMOM, OT TOYKHU JI0 TUIOCKOCTH, MEXKIY
CKPELIMBAIOIIUMHUCS MPSIMBIMH.

Pemate 3aaum Ha HaxoXJIE€HHE TE€OMETPUYECKMX BEJIMYMH M0 00paslaMm WM alropuTMam,
MIPUMEHSISI U3BECTHBIE AHAIUTUYECKUE METOJbI MPHU PELIEHUH CTAaHAAPTHBIX MaTeMaTHYeCKHUX 3a/1ay Ha
BBIUHCJICHUE YIJIOB MEXAY CKPEUIMBAIOIIMMUCS TMPSMBIMH, MEXIY NPSIMOW M IJIOCKOCTBIO, MEXIY
IUIOCKOCTSIMH, IBYTPAaHHBIX YTJIOB.

Bbruucnate 00bEMBI M IUIOLIAJM TOBEPXHOCTEH MHOIOIpPAaHHMKOB (MpU3Ma, MUpaMUaa) ¢
IPUMEHEHUEM (OPMYN; BBIUUCIATH COOTHOUIEHMSI MEXKIY IJIOIAAsIMU TOBEpXHOCTEH, 00bEMaMu
MO0I00HBIX MHOTOI'PaHHUKOB.

OmnepupoBaTh HNOHATHUSAMM: CUMMETPHUS B NPOCTPAHCTBE; LEHTP, OCb U IJIOCKOCTb CUMMETPHUH;
LEHTP, OChb U TNIOCKOCTh CHMMETPHUH (PUTYPBHI.

W3Bnekarb, mnpeoOpa3oBbIBaTh M HMHTEPHPETUPOBATH HHGOPMAIUMIO O MPOCTPAHCTBEHHBIX
reoMeTpUUYEeCKUX QUrypax, NpeACcTaBIeHHYIO Ha YEPTEKaxX U PUCYHKAX.

[TpumeHnsaTh reoMeTpudeckre (HakThl IS PEIIEHUs] CTEPEOMETPHUECKUX 3aJ1ad, MPEeAroIararonux
HECKOJIbKO 1I1aroB PeIIeHHs, €CIIM YCIOBUS IPUMEHEHUS 3a/1aHbl B IBHOU (opMme.

[IpumeHsTh TpoCTeilne MporpaMMHbIE CPEACTBA M AJIEKTPOHHO-KOMMYHUKAIIMOHHBIE CHCTEMBbI
IIPU PELICHUN CTEPEOMETPUYECKUX 3a/1ad.

[IpuBoAUTH TpUMEpPHl MAaTEeMaTHYECKUX 3aKOHOMEPHOCTEH B MPUPOJAE M JKU3HHU, paclo3HaBaTb
IIPOSIBJIEHUE 3aKOHOB '€OMETPHUU B HCKYCCTBE.

[IpuMeHsTH MOJydeHHbIE 3HAHUS Ha MPaKTUKE: aHAJIM3UPOBATh pealibHble CUTYallud U MPUMEHSTh
M3YYCHHbIE TOHATUS B IPOLIECCE MOMCKA PELICHUs] MaTeMaThdeckud CHOPMYIMPOBAHHON NPOOIEMBI,
MOJIETIMPOBATh pEAlbHbIE CHUTyallUM Ha S3bIKE T'€OMETPUHU, MCCIEA0BAaTh IIOCTPOECHHBIE MOJEIH C
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UCIOJIb30BAHUEM T'€OMETPUUECKUX MOHATUH M TEOopeM, ammapara aiareOpbl; pemaTrh MpakTHUYecKHe
3a/1auu, CBA3aHHBIE C HAXOXK/ICHUEM I'€OMETPUUECKUX BEJIMYHUH.

11 KJIACC

OmnepupoBaTh MOHATHAMH: [WIMHAPHYCCKAs IOBEPXHOCTh, OOpa3ylollue MUIHHAPHYCCKOM
MOBEPXHOCTH; IMIIMHAP; KOHUYECKAs IMOBEPXHOCTb, OOPa3yIOIINe KOHHUYECKOW MOBEPXHOCTH, KOHYC,
chepuueckas mOBEPXHOCTb.

Pacrio3HaBath Tena BpaieHus (LWIHHAP, KOHYC, cdepa u map).

OOBSICHATH CLIOCOOBI TMOTYICHHUS TEJ BPAIICHHSL.

KrnaccuduuupoBars B3auMHOE paciiojokeHue chepbl U IIIOCKOCTH.

OmnepupoBaTh MOHSATUSIMH: [IAPOBOM CETMEHT, OCHOBAaHHME CEIMEHTA, BHICOTA CETMEHTA; MIApOBON
CJIOH, OCHOBAHHUE IIIAPOBOTO CJIOS, BHICOTA IIAPOBOTO CJIOS; IIAPOBOI CEKTOP.

Bbrunciasite  00bEMBI M IUIOIIAAM TOBEPXHOCTEH Tel BpalleHHS, TCOMETPUYECKUX TeNl C
MIPUMEHEHHEM (HOPMYIL.

OmnepupoBaTh MOHATHSAMH: MHOTOTPAHHUK, BIUCAHHBIA B cepy M OMHCAHHBIA OKOJIO CQEpsI;
cepa, BricaHHAs B MHOTOTPAHHUK HJIH TEJIO BPAIICHHS.

BbIYKCIISITE COOTHOIIEHHS MEKAY IJIOIIAASIMHU MIOBEPXHOCTEH U 00BEMaMK MOJOOHBIX TEIL.

N300paxxaTh u3yyaembie GUTYPI OT PYKH U ¢ TPUMEHCHHEM IPOCTHIX YEPTEKHBIX HHCTPYMEHTOB.

BbIMonHATS (BBIHOCHBIC) IJIOCKHUE YSPTEIKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP: BHI CBEPXY,
COOKY, CHH3Y; CTPOMTb CEUCHHUS TEJ BPAIIICHHUSL.

W3Briekath, HWHTEPIPETHPOBATh W MNPeOOpPa3oBbIBATE HHGPOPMAIMIO O MPOCTPAHCTBECHHBIX
reOMETPHUCCKUX (DUTYpax, MPEICTABICHHYIO Ha YEPTEIKAX U PUCYHKAX.

OmnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BBIMONHATE IEHCTBUS CIOXEHHUS BEKTOPOB, BBIUMTAHHS BEKTOPOB M YMHOXKEHHS BEKTOpa Ha
YHCII0, OOBSCHAThH, KAKUMHU CBOWCTBAMH OHH 00JIaIat0T.

[TpuMeHATH MPaBHIIO Mapaslie/IeIuIe Ia.

OmnepupoBaTh MOHSATHIMHU: JIEKAPTOBBI KOOPAMHATHI B MPOCTPAHCTBE, BEKTOP, MOAYJb BEKTOPA,
PaBEHCTBO BEKTOPOB, KOOPAHMHATHI BEKTOpPA, Yrojd MEXIy BEKTOPaMH, CKaSIPHOE IPOU3BEICHHE
BEKTOPOB, KOJUTMHEAPHBIC U KOMITJIAHAPHBIC BEKTOPHI.

HaxoauTs cyMMy BEKTOPOB M TPOM3BEICHHE BEKTOpPA HA YHCIIO, YrOJl MEXAY BEKTOpaMH,
CKaJIIPHOE MPOU3BEICHHIE, PACKIIAIbIBATH BEKTOP 10 JIBYM HEKOJTMHEAPHBIM BEKTOPAM.

3amaBaTh MIOCKOCTh YPABHEHUEM B JIEKAPTOBOW CHCTEME KOOPIMHAT.

[TpumensTh reoMeTpudeckre (HakThl IS PEIICHUS CTEPEOMETPHUCCKUX 3ajlad, MPEIIoIararux
HECKOJIBKO [IaroB PEIICHHs, €CITH YCIOBHUS MPUMEHEHUS 3a/1aHbl B IBHOU (opMe.

Perrats mpocreiime reoMeTpuyecKre 3aa4i Ha IPUMEHEHNE BEKTOPHO-KOOPIMHATHOTO METO/Ia.

Perrate 3a1aun Ha T0OKa3aTEIbCTBO MATEMATHYECKUX OTHOIICHHH M HAXOXKICHUE FCOMETPHUUCCKUX
BEJIMYMH 10 00pa3laM WM ajJrOpuTMaM, MPHUMEHSS W3BECTHBIC METOJbI MPU PEUICHUH CTaHIAPTHBIX
MaTeMaTHYECKUX 3a/1ad.

[TpuMeHsaTh TPOCTEHINE TPOTPAMMHBIE CPEICTBA M DJICKTPOHHO-KOMMYHHUKAIIMOHHBIE CHCTEMBI
MIPU PEUICHUN CTEPEOMETPUUCCKUX 3a/1ad.

[TpuBOAMTH TIPUMEpPHI MATEMAaTHUYECKUX 3aKOHOMEPHOCTEH B TPUPOJAC W JKU3HHU, paclo3HaBaTh
MPOSIBJIEHNE 3aKOHOB T€OMETPUHU B HCKYCCTBE.

[TpuMeHsATH MOMyYEHHBIE 3HAHHS Ha MPAKTHKE: aHATU3UPOBATh PeabHbIC CUTYAI[HH U MPHUMEHSITH
W3yUCHHBIC TOHATHS B IMPOIECCEe MOUCKA PEUICHHS MATeMAaTHYECKH CHOPMYITMPOBAHHOU MPOOIEMBI,
MOJICJIMPOBaTh peajbHbIE CUTYaIl[MM Ha SI3bIKC TCOMETPUH, HCCIICAOBATh IMOCTPOCHHBIC MOJCIH C
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UCIOJIb30BAHUEM T'€OMETPUUECKUX MOHATUA M TeopeM, ammapara aiareOpbl; pemiaTh MpaKkTHYEeCKHe
3a/1auu, CBA3aHHBIE C HAXO0XK/ICHUEM I€OMETPUUECKUX BEIIMYHMH.
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TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
Koau4vecTBo yacoB
DJIEeKTPOHHbIE
Ne HanmMeHoBaHMe pa3/ie/ioB U % E (uudpossbie)
n/n TeM MPOrpaMMbl E § o0pa3oBaTe/ibHbIE
g é_ é g é pecypchl
2 23 £3&
bu6mmoreka [JOK
! Bezetiie b crepeoMeTpitio 10 https://m.edS(])_E).rullc209e37
[IpsiMBbIE U TUIOCKOCTH B
9 MIPOCTPAHCTBE. 12 1 bubnuorexa [JOK
[MapamienbHOCTh IPSIMBIX H https://m.edsoo.ru/1c209e37
IUIOCKOCTEH
3 [lepneHMKyYIAPHOCTD MPSMBIX 12 1 bubnuorexa [JOK
U IJIOCKOCTEH https://m.edso0.ru/1c209e37
4 Yriael MEXAY NPAMBIMA U 10 1 bu6mmoreka [JOK
IUTOCKOCTSIMHU https://m.edsoo.ru/1c209e37
bu6mmoreka [JOK
> Muororpariici 1 L https://m.eds<IJJ<:J.ru/1c209e37
bu6mmorexa [IOK
6 OOBEMEI MHOTOrpaHHITKOB o 1 https://m.edsi.ru/10209e37
7 [ToBTOpEHME: ceuenus, 4 1 bu6mmoreka [JOK
PacCTOSTHHS U YTJIbI https://m.edsoo.ru/1c209e37
OBHIEE KOJIMYECTBO YACOB I1O 68 6 0

I[TPOTPAMME



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

14

11 KJIACC
Koan4yecTBO 4acoB
DJIeKTPOHHbIE
HaunmenoBaHmue o
Ne 2 = (uudpossbie)
pa3aesnoB U TeM é %
n/n = 3 o0pa3oBaTe/IbHBIE
NMPOrpaMmblI = 5
S = = 3 pecypchbl
o & C g E
= £ o z o
3 = 2
=) - = =
1 Tema BpaleHus 12 bubmmorexa [TOK
patt https://m.edsoo.ru/1c209e37
bu6mmoreka [{OK
2 O0Be 5 1
beMBLTE https://m.edsoo.ru/1c209e37
3 Bekropsl 1 KOOpAMHATEI B 10 1 bubnuorexa [JOK
HPOCTPAHCTBE https://m.edso0.ru/1c209e37
4 [ToBTOpEHME, 0000IICHNE, 7 1 bu6mmoreka [JOK
CHCTEMATU3ALMS 3HAHUN https://m.edsoo.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB 34 3 0

[10 ITPO'PAMME



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
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YYEBHO-METOJUYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O TIPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

e MaremaTuka: anreOpa 1 Hayajaa MaTeMaTHUYeCcKOro aHanusa, reomerpus. ['eomerpus, 10-11
knaceol/ AranacsH JI.C., byry3os B.®., Kagomues C.b. u ap., AKnuoHepHOe 0OIIECTBO
«M3narenscTBO «lIpocBemenue»

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA

e MaremaTuka: anredpa ¥ Hayajla MaTEMaTHYECKOTO aHanu3a, reometpus. ['eomerpus, 10-11
knaccel/ AtanacsH JI.C., byry3o B.®., Kagomuer C.b. u np., AkunoHepHOe 00IIECTBO
«M3natenbcTBO «IIpocBemieHne»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

e https://lesson.edu.ru/catalog



