PABOYASA ITPOT'PAMMA
yueoHoro npeamera «I'eomerpusi. ba3oBblii ypoBeHb)»

U1t o0y4aromuxes 11 kinacca



INOACHUTEJIBHAS 3AIINCKA

Pabouas mporpamma yuebHoro kypca «l'eomerpusi» 6a3oBoro ypoBHs i oOyuaromuxes 10 —
11 knaccoB pa3zpaborana Ha ocHOBe DelepaIbHOI0 rocyIapCTBEHHOTO 00pa30BaTENLHOIO CTaHAapTa
cpenHero ooéiiero oopa3oBaHusl, C YUETOM COBPEMEHHBIX MHUPOBBIX TPEOOBAHUMN, MPEABSBIIEMBIX K
MaTeMaTHYeCKOMYy 00pa30BaHUIO, M TPAIULUK poccuiickoro obpa3oBaHus. Peanmm3zaiusi mporpamMMel
o0ecrnieurnBaeT OBJaJCHUE KIIOYEBbIMUA KOMIETEHIIUSIMHU, COCTABIISIFOIIMMH OCHOBY ISl CAMOPa3BUTHUS
U HEMPEepPBIBHOIO 00pa30BaHUsl, IIEJIOCTHOCTh OOIMICKYJIHTYPHOTO, JIMYHOCTHOTO M ITO3HABATEIHHOTO
Pa3BUTHA JTUYHOCTH 00YHAIOIIHXCSI.

HEJN U3YYEHUSA YYEBHOI'O KYPCA

Baxxnoctb yueOHOro Kypca reoMeTpur Ha YpOBHE CpeIHero o01ero oopa3oBanus o0ycaoBiieHa
MPAKTUYECKON 3HAYMMOCTBIO METANpPEJMETHBIX M MPEIMETHBIX Pe3yJbTaTOB OOy4YEHUS F€OMETPUH B
HAmpaBlIEHUU  JIMYHOCTHOTO  Pa3BUTUS  oOywarommxcs, (QopMupoBaHus  (YHKIIMOHAIBHON
MaTEeMaTHUYeCKON IPaMOTHOCTH, M3YUYEHMs APYTUX yueOHBIX AUCUMIUIMH. PazButue y oOyuaromuxcs
MPAaBWIbHBIX TPEJICTABICHUNA O CYIIHOCTH U TPOUCXOXKJIEHUU TE€OMETPHUYECKHX aOCTpaKIIuii,
COOTHOULICHUH PEAIBHOIO U UACAIBHOIO, XapaKTepe OTPAKEHUSI MATEMAaTUYECKON HAyKOM SIBICHUN U
MIPOLIECCOB PEAIbHOT0 MHUpPA, MECT€ TI'E€OMETPUM B CHUCTEME HAyK M pOJM MaTeMaTH4eCKOTo
MOJIETMPOBAaHUSl B HAyYHOM IO3HAHMM U B IPaKTUKE CHOCOOCTBYeT (POPMUPOBAHHUIO HAYUHOI'O
MHUPOBO33PEHHUS Y4YAIUXCS, a TakKe KaueCTB MBIIUICHHUS, HEOOXOAMMBIX [UJIsl aJanTaluud B
COBPEMEHHOM OOIIIECTBE.

I'eomeTpus siBisieTcs OAHUM M3 0a30BBIX MIPEIMETOB HA YPOBHE CPEAHET0 O0IIero 00pa3oBaHus,
TaKk Kak o0ecrneyuBaeT BO3MOXKHOCTb HM3YYEHHsS KAk JUCUUIUIMH  €CTECTBEHHO-HAy4YHOM
HaIlpaBJIEHHOCTH, TAK U TYMaHUTAPHOM.

Jlornyeckoe MbIIUICHHE, (opMUpyeMOe NMPH W3YYEHUH OOYYaIOUIMMHUCS TOHSTHHHBIX OCHOB
F€OMETPUHU U TOCTPOEHUU LIETIOYKHU JIOTHUECKUX YTBEPKIACHUH B XOJ€ PEILICHHS TEOMETPUUYECKUX 3a/1a4,
YMEHHE BBIJIBUraTh M ONPOBEpPraTh T'MIIOTE3bl HEIIOCPEICTBEHHO HCIOJIB3YIOTCS MPHU PEIIEHUH 3aJad
€CTECTBEHHO-HAyYHOT0 [IUKJIa, B YACTHOCTH U3 Kypca (PU3HKH.

YMeHue OpHeHTHpPOBAThCS B NMPOCTPAHCTBE WUIPAET CYLIECTBEHHYIO pOJIb BO BCEX 00IacTsIX
NesaTeNbHOCTH yesoBeka. OpHeHTalHs YeIoBeKa BO BPEMEHH U POCTPAHCTBE — HEOOXOAMMOE YCIOBUE
€ro COLMaIbHOTO OBITHS, (pOpMa OTpa)KEHUSI OKPYXKAIOIIET0 MHPA, YCIOBHE YCIEIIHOTO MO3HAHUS U
aKTUBHOTO MpeoOpa3oBaHUs JeHCTBUTENbHOCTUH. OmnepupoBaHHE NPOCTPAHCTBEHHBIMH 0Opa3zamMu
00BbeIMHSIET pa3Hble BU/Ibl yUEOHOU U TPYI0BOM JIEATEIBHOCTH, SABJISETCS OJHUM U3 NPOPECCHOHATBHO
BaXXHBIX KauecTB, MOATOMY aKkTyalbHa 3ajadya (GOpMHUPOBaHUS y OOyUarOMIMXCsS MPOCTPAHCTBEHHOIO
MBIIIEHHS KaK Pa3HOBUAHOCTH 00OPa3HOrO MBIIUIEHUSI — CYIIECTBEHHOT0 KOMIIOHEHTA B MOJITOTOBKE
K NIPaKTUYECKON JESATEIBHOCTH [0 MHOTMM HaITPaBJICHUSM.

Lens ocBoeHus mporpammsl yueOHOro kypca «l'eomerpusi» Ha 6a30BOM YpOBHE OOy4EeHMs —
o011e00pa3oBaTenbHOE U OOMIEKYIBTYPHOE Pa3BUTHE 00yHAIOIINXCS Yepe3 o0ecrieueHrne BO3MOKHOCTH
NPUOOPETEHUsT W MHCIOJNb30BAaHUS CHCTEMaTHUYECKMX TE€OMETPUYECKUMX 3HaHUM U JeMCTBUIA,
CeUU(UYHBIX  TEOMETPUH, BO3MOXXHOCTH  YCHEIIHOTO  TMPOJOJDKEHUs  0Opa3oBaHUs 110
CHEIHAIbHOCTSIM, HE CBS3aHHBIM C MPUKJIaIHBIM HCIIOIb30BAaHHUEM F€OMETPHUH.

IIporpamma mo reomeTpuu Ha 0a30BOM ypOBHE INpeAHA3HAaueHa Uil OOydaloIIMXCs CpeaHen
IIKOJIbI, HE NCIBITHIBABIINX 3HAYUTENIbHBIX 3aTPYIHEHUI Ha YPOBHE OCHOBHOTO OOIIIET0 00pa30BaHus.
Taxum o6pazom, oOyuaromirecs Ha 6a30BOM YPOBHE JOJKHBI OCBOUTH OOIIME MaTeMaTHUYECKUE YMEHHUS,
CBSI3aHHBIE CO CIENU(PUKOI TeOMETpUU U HEOOXOIUMBIE JJIS )KU3HU B COBpeMeHHOM olriecTBe. Kpome
3TOr0, OHM UMEIOT BO3MOXKHOCTh U3yYUTh T€OMETPUI0 Oosiee Iiy0oKo, ecu B JaJbHEHIIEM BOSHUKHET
HE0OXOIUMOCTh B FT€OMETPUUECKUX 3HAHUAX B MPO(PECCHOHAIBHON 1eATEeIbHOCTH.

JlocTikeHre 1LedM OCBOEHHUS NPOTrpaMMbl 00ECHEUMBACTCS PEIIEHHEM COOTBETCTBYIOIIMX
3anad. [IpuoputeTHbIMH 3asayamMu ocBoeHHsl Kypca «['eomerpunm» Ha GazoBom ypoBHe B 10—I11
KJ1accax SIBIISIOTCSA:



dbopMUpOBaHUE TPEACTABICHUS O TEOMETPUM KaK YacTHU MHPOBOM KYyJIbTypbl U OCO3HaHHE €&
B3aMMOCBSI3H C OKPY’KAIOIIMM MUPOM;

dbopMUpOBaHHE TPEACTABICHUS O MHOTOTPAaHHMKAaX U Telax BpallleHHs Kak O BaKHEHIIMX
MaTEMaTHYECKUX MOJEIAX, MO3BOJISIIOIIMX OINUCHIBATh W HM3y4daThb Pa3HbIE SBJICHUS OKPY>KAIOILEro
MUDA;

(dbopMHpOBaHKE YMEHHUS PACO3HABATh HA YEPTEKaX, MOJACISIX M B pEAIbHOM MHPE MHOTOTPAaHHHUKH U
TeJa BpaIleHHUS;

OBJIaJICHUE METOJJaMH PELICHHS 3a]a4 Ha MOCTPOSHUS Ha N300PaKEHHUAX NMPOCTPAHCTBEHHBIX QUTYP;
(dbopMUpOBaHNE YMEHUS ONEPUPOBATh OCHOBHBIMH MOHSITUSIMA O MHOTOTPaHHUKAX M TellaX BpallleHus
Y MX OCHOBHBIMH CBOMCTBaMH;

OBJIaJICHHE AJIrOPUTMaMHU PEIICHHUS OCHOBHBIX THUIIOB 3aad; (OPMUPOBAHHWE YMEHHUS MPOBOJIUTH
HECJIOXKHBIE JIOKA3aTeIbHbIE PACCYXKACHHUS B XOJAE PELICHUS CTEPEOMETPUUYECKUX 3aJad U 3a4ad ¢
MIPAKTUYECKUM COJICPKAHUEM;

pa3sBUTHE MHTEIJICKTYAIbHBIX W TBOPYECKHUX CIIOCOOHOCTEH OOy4YarolIuXcsi, IO3HABATEIbHOM
aKTUBHOCTH, UCCIIEIOBATENLCKUX YMEHUN, KpUTUYHOCTU MBIIUICHHUS;

¢dopmupoBanre (GyHKIMOHAIBHOW TPAMOTHOCTH, PEJICBAaHTHOM T€OMETPHH: YMEHHE PpaCIO3HABaTh
MPOSIBIICHUSI TEOMETPUYECKHX TMOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEH B peajbHBIX >KU3HEHHBIX
CHUTyallUsiX M TpPH H3YYCHHH JPYyTUX YYEOHBIX MPEIMETOB, TPOSIBICHUS 3aBUCHMOCTEH U
3aKOHOMEPHOCTEH, POpMYyITUPOBATh UX Ha A3BIKE T€OMETPUU U CO3/1aBaTh I€OMETPUYECKHE MOJICIH,
MPUMEHSITh OCBOCHHBI T€OMETPUYECKHUI ammapar il peHIeHus] MPaKTHKO-OPUEHTHPOBAHHBIX 3a/1a4,
UHTEPIPETUPOBATH U OLICHUBATH MOTYUYCHHBIC PE3YJIbTATHI.

OTinuuTeNbHON OCOOEHHOCTBHIO IPOIPAMMBbI SIBJISIETCSI BKJIIOYEHHE B KypC CTEPEOMETPUM B
Hayajie ero M3y4YeHWs 3a/lay, pellaeMblX Ha YPOBHE HMHTYUTHBHOTO IO3HAHUS, M OINpeAeTIEHHBIM
o0pa3oM opraHu3oBaHHas pa0oTa HAJ HHUMH, YTO CIIOCOOCTBYIOT pPAa3BUTHIO JIOTHYECKOTO U
MIPOCTPAHCTBEHHOTO MBIIUICHUS, CTUMYJIUPYET MPOTEKaHNE WHTYUTHUBHBIX MPOIECCOB, MOTUBUPYET K
JaIbHENIIEMY U3yYEHHUIO PEIMETA.

[Ipennourenue oTIaETCs HATIIATHO-KOHCTPYKTUBHOMY METOLY O0YUEHHUSI, TO €CTh TEOPETHUUECKUE
3HAHHSA UMEIOT B CBOEM OCHOBE UyBCTBEHHOCTb IMPEIMETHO-IIPAKTUYECKON NesTenbHOCTH. Pa3BuTne
IIPOCTPAHCTBEHHBIX MPEJICTABICHUN Y yYaIIUXCsl B Kypce CTEpEOMETPHH MTPOBOJIUTCS 3a CUET peIICHUs
3a/lad Ha CO3/aHHE MPOCTPAHCTBEHHBIX OOpa30B M 3a/lad Ha ONEPUPOBAHUE MPOCTPAHCTBEHHBIMU
obpazamu. CoznaHue obpa3a MPOBOAMTCSA C OMOPON Ha HArJISIHOCTh, a ONEpUpOBaHHE 00pazoM — B
YCIIOBHUSIX OTBJIEUEHUS OT HAIJIITHOCTH, MBICJIEHHOI'O U3MEHEHUS €r0 UCXOIHOTO COJepKaHUSI.

OcHoBHBIE conepkaTenabHble TUHUN Kypca «['eomerpun» B 10—11 kimaccax: «MHOTrOrpaHHUKHY,
«IIpsiMble W TUIOCKOCTM B IIpOCTpaHCTBe», «Tena BpaiieHus», «BeKTopsl M KOOpAMHATHL B
npoctpaHcTBe». DopMUpOBaHHUE JTOTHYECKHX YMEHUN pacipeessieTcs He TOIbKO 0 COAepKaTeIbHbIM
JIUHUSAM, HO U 10 ToJIaM 00y4YeHHsl Ha yPOBHE CPEAHETO 00Iero oopa3oBaHusl.

Conepxanue oOpa3oBaHHs, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yJjbTaTaM OCBOEHMs paboueit
IIPOrpaMMbl, pacupeleNéHHbBIM 10 ToAaM OOy4YeHHs, CTPYKTypUpPOBAHO TakKWM o00pa3oM, dYTOOBI
OBJIQ/ICHUE TE€OMETPUUECKUMHU TMOHATUSAMU U HAaBBIKAMHM OCYILECTBIIAJIOCH IOCIEA0BATEIbHO U
MOCTYNaTeNIbHO, C COOIIOICHUEM MPUHIUIA TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKIIIOYAJINChH B
O0IIYI0 CUCTEMY I€OMETPUUYECKHUX MPEICTABICHUH 00yJatoUuXcsl, pacIupsis U yriyomnss e€, oopasys
MIPOYHBIC MHOXXECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE
Ha u3yuenne reomerpun oTBoAUTCA 2 yaca B Heento B 10 kinacce u 1 yac B Henenro B 11 kiacce,
BCETO 3a J1Ba roja ooy4yenus - 102 yueOHbIX Haca.
COJAEPKXAHUE YYEBHOI'O KYPCA
11 KJIACC

Tena Bpamenus



[Munuuapudeckass  MOBEPXHOCTb,  OOpasylole  LUWIMHAPUYECKOHM  IMOBEPXHOCTH, OCh
WINHAPUYECKON MoBepXHOCTU. LIMInHIp: ocHOBaHMS U OOKOBasi MOBEPXHOCTh, 00Opa3yromas u och;
IUI0Iab OOKOBOH U IOJIHOM MOBEPXHOCTH.

Konnueckas moBepXxHOCTb, 00pa3yromne KOHUIECKOM TOBEPXHOCTH, OCh M BEPIINHA KOHUYECKON
noepxHocTu. KoHyc: ocHOBaHME M BeplinMHa, oOpasyrolias U OCh; IUIOIAAb OOKOBOW M IOJHOMN
MOBEPXHOCTHU. Y CEU€HHBIN KOHYC: 00pa3yIolIie U BEICOTA; OCHOBAHUS M OOKOBAsi TOBEPXHOCTD.

Cdhepa um map: wueHTp, paauyc, IuameTp; IUIOIIAJb IOBEpXHOCTH cdeprl. Bzaumuoe
pacrionioskeHue cepbl U INIOCKOCTH; KacaTelbHas IIIOCKOCTh K cepe; miomanas chepsl.

N300pakeHue Tes BpallleHHs Ha MJIOCKOCTU. Pa3BEpTka IMHApa U KOHYyCa.

KomOuHnanmu Ten BpalieHus W MHOTOTPAHHUKOB. MHOTOTpaHHHUK, ONMCAHHBIA OKOJIO CQepsl;
cdepa, BIMCaHHAs B MHOIOI'PaHHMK, WJIM TEJIO BPAILICHHUSL.

[Tonsarue 06 o6béme. OcHOBHBIE CBOMCTBA 00BEMOB Tel. Teopema 00 00bEME MPSIMOYTOIBHOTO
napajJiesienunesa u cineacTsus u3 He€. O0béM nuanHapa, konyca. O0bEM mapa U miomaas chepsl.

[TonoGHbIe Tena B mpocTpancTBe. COOTHOMICHHS MEXAY IJIOLIAIIMU TOBEPXHOCTEH, 00BEMaMu
MOIOOHEBIX TEIL.

Ceuenust nuIMHIpa (MapayieNbHO U MEPHEHAUKYJISIPHO OCH), CEUEHHUs] KOHYyca (MapajljiesibHOe
OCHOBAHHIO U NMPOXOJAIIEE Yepe3 BEPIINHY), CEUCHHUs Iapa.

BexkTopbl M KOOpAUHATHI B IPOCTPAHCTBE

BekTop Ha miockoctd M B npocTpaHcTBe. CIIOXKEHHE M BBIUMTAHUE BEKTOPOB. YMHOXKEHHE
BEKTOpa Ha uucio. PasnoxeHue Bekropa 1o TpEM HEKOMIUIAHApHBIM BekTopaM. IIpaBuio
napauienenunena. Penienue 3azmad, CBS3aHHBIX C INPUMEHEHUEM IIPaBHI ACUCTBUM C BEKTOPAMH.
[IpssMoyronbHas cucrteMa KoopauHar B npocrpancTse. Koopaunarsl BekTopa. IIpocreiimue 3anauu B
KOOpAUHaTax. Yrojd Mexnay BekropaMmu. CkansipHOE NPOU3BEICHHME BEKTOPOB. BrrumcieHue yrios
MEXy MPSMBIMU M IUIOCKOCTSIMH. KOOpAMHATHO-BEKTOPHBIM METOJ IPU PEUIEHUH T'€OMETPUUYECKUX
3az1ad.

IINTAHUPYEMBIE PE3YJIbTATBI

JUYHOCTHBIE PE3YJIBbTATDI

JIM4HOCTHBIE pe3yJIbTaThl OCBOEHHUS MporpaMMbl ydeOHOro mpeamera «MaremaTuka»
XapaKTepU3yIOTCs:

I'paxnanckoe BocmuTaHue:

c(hOPMHUPOBAHHOCTHIO TPAXKTAHCKON MO3UIIMK 00YJAIOIIErocs KaKk aKTHBHOTO M OTBETCTBEHHOTO
qJIeHa POCCHUCKOTO OOIIEeCTBA, MPEACTABICHUEM O MaTEMaTHYECKHX OCHOBAaX (DYHKIIMOHUPOBAHUS
pa3IMYHBIX CTPYKTYp, SBIEHU, MpolLeayp TpaxkIaHCKOro oOmiecTBa (BBHIOOPHI, OMPOCHI H TIp.),
YMGHI/IGM BBaHMOHeﬁCTBOBaTB C COIIMAJIBHBIMHU I/IHCTI/ITYTaMI/I B COOTBCTCTBUU C HUX q)YHKHI/IﬂMI/I nu
Ha3HAYEHHEM.

IMaTpuoTnyeckoe BOCIUTAHHE:

c(hOPMHUPOBAHHOCTHIO POCCUUCKON TPKAAHCKOW HACHTUYHOCTH, YBOKEHHUS K MPOILUIOMY U
HaCTOﬂHIGMy pOCCHﬁCKOfI MaTEMATUKU, ICHHOCTHBIM OTHOIICHHUEM K JOCTHXCHUAM pOCCHfICKHX
MaTEMAaTHKOB M POCCHICKOM MaTeMaTHYeCKON IIKOJIBI, K UCIIOIB30BAHUIO STUX JIOCTHXKEHUHN B PYTHX
HaYKaX, TEXHOJIOT'UAX, C(i)ean 3KOHOMUKMH.

JlyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUSA:

OCO3HAaHWEM JIyXOBHBIX IIEHHOCTEH POCCUICKOTO Hapoja; c(hOpPMHPOBAHHOCTHIO HPABCTBEHHOTO
CO3HaHMsI, ’THYECKOTO MOBEACHHUS, CBI3aHHOTO C MPAKTUYECKUM MPUMEHEHHEM JOCTHKCHHUI HAYKH U
JEATEILHOCTIO YUYEHOT0; OCO3HAHMEM JIMYHOTO BKJIa/Ia B TOCTPOCHHUE YCTOHIHBOTO Oy TyIIIETO.

cTreTHYECcKOe BOCIUTAHME:

3CTCTHUUYCCKNUM OTHOIICHUEM K MI/Ipy, BKJIFOYas 3CTGTI/IKy MATEMATHUYCCKHUX SaKOHOMepHOCTeﬁ,
OOBEKTOB, 3aJad, pPEIICHUN, pacCyXICHUW; BOCHPUMMYUBOCTHIO K MAaTeMaTHYECKUM acIeKTaM
pa3J'II/I"IHI)IX BUIOB I/ICKYCCTBa.

dusunueckoe BoCNIUTAHNE:



c(OpPMUPOBAHHOCTHIO YMEHHUS MPUMEHITh MaTeMaTHUeCKUe 3HAHUS B MHTEpecax 30pOBOrO U
0e30macHOro 00pasa KM3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO (370pOBOE MHUTAHUE,
cOamaHCUpPOBAaHHBIA PEXKUM 3aHATHH M OTAbIXA, peryisipHas Gu3nueckas aKTUBHOCTD); (HPU3HMUECKOTO
COBEPILIEHCTBOBAHUS, IIPU 3aHATHUSAX CIIOPTUBHO-03/JOPOBUTEIBHOMN JESITEIILHOCTHIO.

TpynoBoe BociMTaHue:

TOTOBHOCTBIO K TPYAY, OCO3HAHUEM IICHHOCTH TPYIOJIFOOUS; HHTEPECOM K Pa3uuHbIM chepam
npodeccuoHaNbHON N1eATENbHOCTH, CBSI3aHHBIM C MaTEMaTHKOM M €€ MPHIOKEHUSMU, YMEHHUEM
COBEpIIaTh OCO3HAHHBIA BBHIOOP Oymymied mpodeccuu U peann30BBIBATH COOCTBEHHBIC >KM3HCHHBIE
IUIaHbI; TOTOBHOCTBHIO M CIHOCOOHOCTBIO K MaTeMaTHYecKOMY OOpa30BaHHIO W CaMOOOpa30BaHHIO Ha
MPOTSDKEHUM BCEM KU3HM;, FOTOBHOCTHIO K AKTHBHOMY YYaCTHUIO B PEIICHHHM MPAKTUUYECKUX 3a]a4
MaTeMaTH4eCKON HampaBIeHHOCTH.

JK0JI0TNYEeCKOe BOCIIUTAHME:

c(OPMUPOBAHHOCTHIO ~ SKOJOTMYECKONM  KYJIbTYphl, [MOHUMAHHUEM BJIHMSHHS  COLIMAIBHO-
YKOHOMHYECKHUX MPOIIECCOB HA COCTOSIHUE MPUPOTHON M COIIMATBLHON CPeIbl, OCO3HAHUEM TJI00aTBbHOTO
XapakTepa SKOJOTMYeCKHX MpoOJeM; OpHEeHTalueld Ha MPUMEHEHWE MaTeMaTU4YeCKUX 3HAHUN s
pelIeHUs 3a/1a4 B 00JIACTH OKPYXKAIOMICH Cpeibl, ITIAHUPOBAHUS MMOCTYIIKOB M OIEHKH MX BO3MOXHBIX
MOCIIEACTBHM JIJIsl OKPY>KAIOIIEH Cpebl.

IleHHOCTH HAYYHOT0 MO3HAHUSA:

c(hOpPMHUPOBAHHOCTHIO MUPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAayKd W OOIICCTBCHHOW MPAKTUKH, TOHUMAaHUEM MaTEeMaTHYeCKOW HAyKW KakK cepbl YeTOBEUCCKOM
JEeSITeNIbHOCTH, 3TANOB €€ Pa3BUTHUS U 3HAYMMOCTH ISl PA3BUTHS IIUBUIM3AINH;, OBJIAICHUEM S3BIKOM
MaTeMaTUKd M MaTeMaTHYeCKON KyJbTYpOoMl KaK CpEICTBOM IIO3HAHUS MHUPA; TOTOBHOCTHIO
OCYIIECTBIISITh MPOEKTHYIO M UCCIIEI0BATENbCKYIO IEATENbHOCTh MHINBUYaTbHO U B TPYIIIE.

METAIIPEJMETHBIE PE3YJIbTATbBI

MeramnpeaMeTHbIe pe3ysbTaThl OCBOEHHUS MpOrpaMMbl ydeOHOro mpeamera «MaremaTHkay
XapaKTEePU3YIOTCS OBIIAJICHUEM YHHUBEPCATBHBIMU HO3HABAMENbHBIMU OCUCMEUIMY, YHUBEPCAIbHLIMU
KOMMYHUKAMUBHBIMU OlICIBUAMU, YHUBEPCATbHLIMU PeSYISMUBHBIMU OelICEUAMU.

1) Vhueepcanvhvle noznasamensmuie oeiicmsusi,  obecnevugaiom  Gopmuposanue  6a306bix
KOZHUMUBHLIX NPOYECco8 00yualouuxcs (0ceoeHue Memoo08 NOHAHUSA OKPYHCaAowe2o0 Mupa;
npUMeHeHUe 102UYEeCKUX, UCCTe008AMeNbCKUX onepayull, yMeHuil pabomams ¢ ungopmayueti).

Ba3oBbie joruueckne aeiicTBUs:

BBISIBIISAITh M XapaKTEpU30BaTh CYIIECTBEHHbIE NPU3HAKM MaTeMaTHUECKUX OOBEKTOB, MOHSATHH,
OTHOWICHWHA MEXAYy TMOHATHAMH; (OPMYIHMPOBATH ONpEACTCHHUS TIOHSATHI;, yCTAaHABIMBAThH
CYLIECTBEHHBIN NpHU3HAK KiacCU(UKALMK, OCHOBAaHMs JUIs OOOOIIEHHS M CPAaBHEHUS, KPUTEPUHU
MIPOBOJIMMOTO aHAJN3a;

BOCIIPUHUMATh, (POPMYJIMPOBATH U MPEOOPA30BBIBAThH CYXKACHUS: YTBEPAUTEIbHBIE U OTPHUILIATEIIBHBIE,
eIMHUYHBIC, YaCTHBIE U OOIINE; YCIOBHBIC;

BBISIBJISITh MaT€MaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M U NPOTHBOpeUMs B (akTaX, JaHHBIX,
HAONMIOACHUAX W YTBEPXKICHUSX; TpeajaraTb KPUTEPHUH IS BBIIBICHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYUN;

JIeTIaTh BHIBOJIBI C MCIIOJIb30BAHUEM 3aKOHOB JIOTHKH, ETYKTHBHBIX W WHAYKTUBHBIX YMO3AKIIIOUCHHH,
YMO3aKJIIOUE€HUH 110 aHAJIOTUH;

MIPOBOJIUTh CAMOCTOSITEIBHO JIOKAa3aTelIbCTBA MaTEMaTHUECKUX YTBEPXKICHHWH (TpsSMBbIE H  OT
MPOTHBHOT0), BHICTpAUBAaTh apryMEHTAIUI0, IPUBOAUTH MPUMEPHI U KOHTPIPUMEPHI; 000CHOBBIBATH
COOCTBEHHBIE CYKIICHUS U BBIBOJIBI;

BBIOMpPATh crioco0 pemeHus yaeOHo! 3a/1aun (CpaBHUBATh HECKOJIBKO BAPMAHTOB PEIICHUs, BEIOUPATh
HanboJee MOAXOIAIINHN ¢ yIETOM CAMOCTOSTENTFHO BBIJICIIEHHBIX KPUTEPHUEB).

ba3soBble ncciexroBarebCKue 1eHCTBUS:

MCTIOJIh30BaTh BOMPOCH! KaK MCCIIENOBATEIbCKIUI MHCTPYMEHT TO3HAHUS, (OPMYIHPOBATH BOIPOCHI,
¢bukcupyomye npoTUBOpeyre, MpodiieMy, yCTaHaBIMBATh HCKOMOE U JJaHHOE, JOPMUPOBATH TUIIOTE3Y,
apryMEHTHPOBATh CBOIO TIO3HIINIO, MHEHUE;



MPOBOAUTh CAMOCTOSATEIBHO CIUIAHUPOBAHHBIM OSKCIIEPUMEHT, HCCIEAOBAHUE [0 YCTAHOBJICHUIO
0CcOOEHHOCTEH MaTeMaTHYeCKOro OOBEKTa, SBJICHMS, MPOLIECCA, BBISIBICHUIO 3aBUCHMOCTEH MEXIy
00BEKTaMHU, SIBJICHUAMHU, TIPOLIECCAMU;
CaMOCTOSITENTLHO (hOPMYITHPOBATH 0OOOIICHHUS ¥ BEIBOJIBI 10 PE3YJIbTaTaM MPOBEAEHHOTO HAOTIOICHUS,
UCCIIeIOBaHMS, OLIEHUBATh IOCTOBEPHOCTh MOJMyUYEHHBIX PE3YyJIbTaTOB, BEIBOJOB U 0000IIEHUI;
IIPOTHO3UPOBATH BO3MOXKHOE pa3BUTHE MPOIIECCa, a TAK)KE BBIABUTATh MPEAIIOI0KEHUS O €T0 Pa3BUTHH
B HOBBIX YCJIOBHSIX.

Padora ¢ undopmanueii:
BBISBJIATH AePUIUTH MH(POpPMALIUU, TaHHBIX, HEOOXOJUMBIX JUIsl OTBETa HAa BOMPOC U ISl PELICHUs
3aJauu;
BBIOMpaTh MHPOPMAIMIO M3 UCTOYHHKOB PA3UYHBIX TUIOB, aHAIM3UPOBATh, CUCTEMAaTU3UPOBATh U
MHTEPIPETHPOBATH HHPOPMALIMIO PA3TUYHBIX BUIOB U (HOPM MPEICTaBICHUS;
CTPYKTYypUpOBaTh HH(MOPMALIMIO, TPEACTAaBIATh €€ B Pa3IUYHBIX (QopMmax, HWLIIOCTPUPOBATH
rpaduyuecKy;
OLICHHUBATh HAAEKHOCTh HH(OPMALIMU IO CAMOCTOSATENBHO CHOPMYIIUPOBAHHBIM KPUTEPHUSIM.

2) YHueepcanvrvie KOMMYHUKAMUGHbIE Oelicmaus, obecneuusaiom cgpopmuposannocme
COYUANBHBIX HABLIKOB 00YYAIOUUXCAL.

Oo0menue:
BOCIPUHUMATH U (DOPMYITMPOBATH CYKACHHUS B COOTBETCTBHH C YCIOBHUSIMU U LIETSIMU OOLIEHHUS; SICHO,
TOYHO, TPAMOTHO BBIPA)KaTh CBOKO TOYKY 3PCHHUS B YCTHBIX U MUCHMEHHBIX TEKCTAX, 1aBaTh MOSICHCHUS
0 X0y pelIeHHUs 3a/1a4l, KOMMEHTHUPOBATh MOyUYEHHBIH Pe3ybTaT;
B XOJle OOCYXXIEHHS 3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYXJaeMOW TEMbI, MPOOIEMBI, pemaeMoi
3a/lauM, BbICKA3bIBaTh WJICH, HAICJICHHbIE HA TOWCK PEILIEHUS; COIMOCTABIATH CBOMU CYXKICHHS C
CYXIEHUSIMH JAPYTUX YYaCTHUKOB JHAJOra, OOHAPYKMBATh pa3M4Me W CXOJCTBO IO3UIIHIA; B
KOPPEKTHOH opMme GopMyITUpOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS;
MIPEJCTABIATH PE3YIbTATHI PEIICHUS 3a/1a41, SKCIIEPUMEHTA, HCCIEIOBAHMUS, IPOEKTA; CAMOCTOATEIHHO
BBIOMpATH (popMaT BBHICTYILICHUS C YUETOM 3a7a4 MIPE3CHTALIMU U OCOOCHHOCTEH ayIUTOPUH.

CoTpyaHnuecTBo:
MOHUMATh M MCMOJb30BaTh MPEUMYIIECTBA KOMAaHIHOW M MHAWBHIYaTbHON PaOOTHI MpHU pEIICHUU
y4eOHBIX 33/1a4; TPUHUMATH 11eJTb COBMECTHOM JIEATEIbHOCTH, INTAHUPOBATH OPTaHU3AIII0 COBMECTHON
paboThl, pacnpenensTe BUIbI pabOT, JOrOBapHBAaThCs, OOCYX AAaTh MPOILECC W Pe3yabTaT padOTHI,
00001aTh MHEHHST HECKOJIBKHUX JTIOAEH;
y4acTBOBaTh B TPYMNNOBLIX dopMax paboThl (00CykIeHUs, 0OMEH MHEHH, «MO3TOBBIE IITYPMBI» U
WHBIC); BBHIMOJHATH CBOIO 4YacTh Pa0OTHI M KOOPAWHUPOBATH CBOM JCUCTBHS C JPYTHMMH WICHAMHU
KOMAaH/Ibl; OLIEHUBATh KAYECTBO CBOETO BKJIa/ia B OOIIMIA MPOIYKT MO KPUTEPHSIM, CHOPMYITHPOBAHHBIM
YY9aCTHHKaMH B3aUMOJICHCTBUSI.

3) YVuueepcanvuvie pezynisamusnsle oeiicmeus, obecneuusaiom  opmMuposanue  CMbLCIOBLIX
VCMAHOBOK U HCUSHEHHBIX HABLIKOS TUUHOCHIU.

Camoopranmu3anus:
COCTABIIAITH TUIAH, AITOPUTM PEUICHHUS 3a7a9H, BEIOUPATh CIIOCO0 pEIIeHUs ¢ yYETOM UMEIOIIIXCS
PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUH C
y4ETOM HOBOM MH(OpMaIuu.

CaMOKOHTPOJIb:
BJIQJIETh HABBIKAMH II03HABATENBFHOW pe(IEKCHM Kak OCO3HAHHS COBEPIIAEMBIX JEHCTBHHA U
MBICIIMTENIBHBIX IPOILECCOB, UX PE3yJIbTaTOB; BIaJeTh CHOCO0AMHM CAMONPOBEPKH, CaMOKOHTPOJIS
mporiecca 1 pe3yJbTara perieHus MaTeMaTHYeCKON 3a1auu;
MPEeBUIIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTHh MpPU PEIICHUU 3a/1a4¥, BHOCHUTh KOPPEKTHBHI B
NESTeThbHOCTh Ha OCHOBE HOBBIX OOCTOSITENIECTB, JaHHBIX, HAWJICHHBIX OMIMOOK, BBISBICHHBIX
TPYIHOCTEH;
OLIEHUBATh COOTBETCTBHE pe3yJIbTaTa e W YCIOBHSM, OOBSCHATh TPUYHMHBI JOCTHIKCHHS WITH
HEJOCTHKCHHSI PE3yJbTaTOB JEATEIBHOCTH, HAXOAWUTh OMIMOKY, JaBaTh OIEHKY MpUOOpPETEHHOMY
OTIBITY.
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OmnepupoBaTh MOHATUAMM: LWIMHAPUYECKas IOBEPXHOCTh, 00pa3yrolue LHUIMHIPUYECKON
MOBEPXHOCTH; HWINHAP; KOHMYECKasi TIOBEPXHOCTh, 00pa3yromye KOHMUECKONW MOBEPXHOCTH, KOHYC;
cepuyeckas IOBEPXHOCTb.

Pacrio3naBath Tena BpameHus (MUIUHAP, KOHYC, cdepa u map).

OOBACHATH cLIOCOOBI MTOJyYEHUS TEJl BPALLCHHUS.

KnaccudumupoBats B3auMHOE pacnoiokKeHHe Cephl U TIOCKOCTH.

OnepupoBaTh NOHATUSAMMU: 1IAPOBOM CEIMEHT, OCHOBAHUE CEIMEHTA, BEICOTA CErMEHTa; IIapOBOM
CJIOH, OCHOBaHME LIAPOBOIO CJIOSI, BHICOTA IIAPOBOIO CJI0S; IAPOBOM CEKTOP.

Bbruucnare 00bEMBI M IUIOIIAAM HOBEPXHOCTEH Ten BpallleHUs, I'€OMETPUYECKUX TeJl C
pUMEHEHHEM (HOPMYII.

OnepupoBaTh HNOHATUSAMHM: MHOIOI'DAHHMK, BIIMCAaHHBIM B cepy M OMMCaHHBIA OKOJIO chepsl;
cdepa, BMCaHHAS B MHOTOI'PAaHHHK WJIH TEJIO BPAILICHUS.

BbIuucnare COOTHOIIEHHS MEX Ty IUIOIIASIMU [TOBEPXHOCTEN M 00bEMaMU OJOOHBIX Tell.

N300pakaTh wu3y4aeMbie GUTYpBl OT PYKH M C NPUMEHEHHEM TIPOCTBIX YEPTEKHBIX
MHCTPYMEHTOB.

BbInosiHATE (BBIHOCHBIE) IIJIOCKUE YEPTEKU U3 PUCYHKOB IIPOCTHIX OObEMHBIX (UTYD: BUJ] CBEPXY,
cOOKY, CHU3Y; CTPOUThH CEUCHMS TEJl BPALLICHHUS.

W3Bnekarb, WHTEpHpEeTHpPOBaTH M MpeoOpa3oBbIBaTh HH(MOPMALKIO O IPOCTPAHCTBEHHBIX
reoMeTPHUECKUX (PUTypax, IPEJCTaBICHHYIO Ha YepTeKaX U PUCYHKaX.

OnepupoBarh MOHATHEM BEKTOP B IIPOCTPAHCTBE.

BbINONHATE JeCTBUS CIIOKEHUS! BEKTOPOB, BBIUMTAHMS BEKTOPOB M YMHOXKEHHs BEKTOpa Ha
YHUCJI0, O0OBIACHATH, KAKMMH CBOMCTBAMH OHH 00J1aJaio0T.

[TpuMeHsATH NpaBUIIo NapasiesIenunesa.

OnepupoBaTh MOHATUSAMU: JEKapTOBBl KOOPAUHATHI B MIPOCTPAHCTBE, BEKTOP, MOAYJb BEKTOPA,
PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YroJd MEXAY BEKTOPAaMH, CKAJSIPHOE IPOU3BEACHHE
BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAaHAPHbIE BEKTOPBI.

Haxogute cyMMy BEKTOPOB M IIPOM3BEJIEHUE BEKTOpPA HA YHUCIO, YTOJ MEXKIY BEKTOpaMH,
CKaJISIpHOE MPOU3BEJCHHUE, PACKIIaIbIBaTh BEKTOP MO JBYM HEKOJUIMHEAPHBIM BEKTOPAM.

3aznaBath IUIOCKOCTh YPaBHEHUEM B JIEKAPTOBON CUCTEME KOOpJAUHAT.

[IpumensTh reoMeTpuyecKre akThl AJIs pEHICHHUs CTEPEOMETPUUECKHX 3aa4, IPENoIararmx
HECKOJIbKO 1I1aroB peIeHHs, €CJIM YCIOBUS IPUMEHEHUS 3a/1aHbl B IBHOU (opMme.

Pemarp mnpocTteiiine reoMeTrpuyeckrue 3aladyd Ha IPUMEHEHHE BEKTOPHO-KOOPJIMHATHOIO
METOJa.

Pemarp 3agaun  Ha J0Ka3aTeNbCTBO MAaTEeMAaTUYECKUX OTHOIIEHMH U HaXOXKJEHUE
reOMETPHUECKUX BEIMYMH 110 00pa3iiaM MM aIrOPUTMaM, IPUMEHSISI U3BECTHBIE METOBI ITPH PEIICHUN
CTaHJIaPTHBIX MaTEMaTHYECKHX 3aJ1au.

[TpumMeHsATH IpOCTEHIINE TPOTPAMMHBIE CPEJICTBA U AJIEKTPOHHO-KOMMYHHUKAIIHOHHBIE CHCTEMBI
IIPU PELICHUN CTEPEOMETPUYECKHUX 3a]1ay.

[TpuBOAUTH MpUMEPHI MAaTEeMAaTHUYECKUX 3aKOHOMEPHOCTEH B MPHUPOJE U KU3HHU, PACIO3HABATH
MPOSIBJIEHUE 3aKOHOB '€OMETPHUH B UCKYCCTBE.

[TpuMeHATH NOTyUYEeHHBIE 3HAHUS HA IPAKTUKE: AaHAIM3UPOBATH PeaibHbIE CUTYallMU U IPUMEHSTh
U3Yy4YEeHHbIE MOHATHS B MpoIlecce MOMCKa pelIeHHs] MaTeMaTU4ecKu cpopMyIUpOBaHHON MPOOIIEMBI,
MOJIETIMPOBaTh PEAbHBIE CUTyallud Ha $3bIKE I€OMETPHUH, HMCCIEAO0BATH MOCTPOEHHBIE MOJEIH C
HCIOJIb30BAaHUEM T€OMETPUYECKUX MOHATUH M TeopeM, ammapaTta aiareOpbl; pemarbh MpaKTHYecKue
3aJ1a4M, CBA3aHHbBIE C HAXOKJIECHHUEM F€OMETPUYECKUX BEIIMUHNH.

11 KJIACC
KoanuyecTBo 4acoB
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