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HOACHUTEJBHASA 3AIINCKA

PabGouass mporpamma ydeOHOoro kypca «l'eomerpusi» 0a3oBoro ypoBHS s
obyuarommmxcst 10 —11 kmaccoB paspaboraHa Ha ocHOBe DenepalibHOrO
roCyJapCTBEHHOTO 00pa30BaTEIBLHOTO CTaHIApTa CPeaHEro o0Imero oOpa3oBaHUs, C
y4ETOM COBPEMEHHBIX MHUPOBBIX TPEOOBAHHM, MPEABIBISIEMBIX K MAaTEMATHYCCKOMY
0o0pa3oBaHUIO, W TPATUIUA POCCUUCKOTO oOpa3oBaHusa. Peanuzaiiys NporpamMmsl
o0OecreynBaeT OBIaJeHUE KIIOUYEBBIMU KOMIIETEHIIUSIMU, COCTABIISIOIIUMH OCHOBY IS
CaMOpa3BUTUA U HENPEPBIBHOTO O00pa30BaHUsA, LEIOCTHOCTh OOIIEKYJIbTYPHOIO,
JUYHOCTHOTO M TIO3HABATEILHOTO PA3BUTHS IUYHOCTH O0YUAIOIIUXCSI.

HEJIM U3YYEHUA YYEBHOI'O KYPCA

BaxkHocTh yuyeOHOro Kypca TE€OMETPUM Ha YPOBHE CPENHEro OOIIEero
oOpa3oBaHMsi OOyCIIOBJIE€HA MPAKTHUYECKONM 3HAYMMOCTBIO METANpPEIMETHBIX U
IPEIMETHBIX PpPE3yJbTaTOB OOY4YEHMs] TE€OMETPUU B HAIPABICHUU JIMYHOCTHOIO
pasBuTHsl  oOydarormuxcsi, (GopmupoBaHus (YHKIIMOHATHLHONM MaTEeMaTHYECKOM
IPaMOTHOCTH, M3YYCHHs JPYTHMX y4eOHBIX NUCUUIUIMH. PasButue y oOydarommxcs
IPAaBWIbHBIX NPEICTABICHUH O CYIIHOCTH U THPOUCXOKJIECHUM TIE€OMETPUYECKHUX
abcTpakuui, COOTHOLIEHHM pEajJbHOIO U HJCAIBHOIO, XapaKTepe OTPaKEHUs
MaTeMaTUYECKOW HAyKOM SIBIICHUM U MPOLIECCOB PEATIBLHOTO MUPA, MECTE TEOMETPHUU B
CHUCTEME HayK U pOJId MaTeMaTUYECKOTO MOJETUPOBAaHUS B HAy4YHOM IO3HAHUU U B
MPAKTUKE CHOCOOCTBYET (POPMHUPOBAHUIO HAYUYHOTO MHPOBO33PEHHS YdYalllUXCs, a
Tak)Ke Ka4eCTB MBIIIICHUS, HEOOXOAUMBIX ISl aanTallii B COBPEMEHHOM OOIIIECTBE.

['eomeTpus sBiseTCS OJHUM M3 0a30BBIX IIPEIMETOB HA YPOBHE CPEIHETO
o0miero oOpa3oBaHusl, TaK Kak 00eCIeunBaeT BOZMOXKHOCTh U3yUEHHUS KaK JUCIUILINH
€CTECTBEHHO-HAYYHON HAMpaBJIE€HHOCTHU, TaK U TYMaHUTAPHOM.

Jlornueckoe MblIUIeHUE, (OPMUPYEMOE NPU HM3YyYEHUH OOydarolMMHUCA
HNOHATUHHBIX OCHOB '€OMETPUM U MOCTPOCHUM LIETIOYKH JIOTUYECKUX YTBEP)KICHUI B
XOJIE€ peUIeHHs] T€OMETPUUECKHX 3a]a4y, YMEHHUE BBIABUIATh U ONPOBEPraTh TMIOTE3bI
HEMOCPEACTBEHHO HMCIONb3YIOTCS MPH PEIICHUH 3a7a4 €CTECTBEHHO-HAYYHOIO IUKIIA,
B YACTHOCTH U3 Kypca (PU3UKH.

YMeHue opueHTHUPOBATHCS B POCTPAHCTBE UTPAET CYIIECTBEHHYIO POJb BO BCEX
o0nacTax JAedATenbHOCTH 4enoBeka. OpueHTauuss 4YelnoBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOJUMOE YCIOBHE €T0 COLMAIBLHOTO ObITHS, (hOpMa OTpaKEHUs
OKpY>KaIoIIer0 MHUpa, yCIOBUE YCIEIIHOTO MO3HAHMS U aKTUBHOTO MpeoOpa3oBaHUs
aeiicrButensHOoCcTH. ONEepUpoOBaHUE MPOCTPAHCTBEHHBIMU 00pa3amMu OOBEAUHSET
pazHble BHJbl y4eOHOM U TpPYAOBOM JEATEIBHOCTH, SBISAETCA OJHUM U3
po(heCCHOHAIBHO BaXKHBIX KAYECTB, IO3TOMY aKTyajbHa 3agadya (OPMUPOBAHUA Y
oOy4aromuxcsi MPOCTPAHCTBEHHOTO MBIIIJICHUST KaK pPa3HOBUIAHOCTH OOpa3HOro



MBIIIUICHUST — CYIIECTBEHHOT0 KOMIIOHEHTa B TMOATOTOBKE K MPAKTHYECKOU
JESTETPHOCTH 110 MHOTHUM HaITPaBICHUSIM.

[lens ocBoeHHs mporpamMmbl yueOHOro Kypca «I'eomeTpus» Ha 6a30BOM YpPOBHE
oOyueHuss — oOImieoOpa3oBaTeIbHOE U OOIIEKYJBTYPHOE Pa3BUTHE OOYYAIOIIMXCS
yepe3 o0ecreueHrne BO3MOKHOCTH MTPUOOPETEHUS U UCIIOIb30BaHUS CUCTEMAaTHUYECKUX
r€OMETPUUYECKUX 3HAHUM M JEHCTBUM, cHenu(UYHBIX T€OMETPUH, BO3MOXKHOCTHU
YCHENTHOTO TIPOJOJDKEHUS 00pa3oBaHUs IO CHCIHAIBHOCTSM, HE CBS3aHHBIM C
MIPUKJIQHBIM UCIIOIh30BAHUEM I'€OMETPHH.

[Iporpamma 10 TrTeoMeTpuud Ha ©0a30BOM YpOBHE TMpeAHa3HAayeHa JJis
oOy4Jaroumxcsi CpeiHen IIKOJIbI, HE UCTIBITHIBABIINX 3HAYUTEIBHBIX 3aTPYyJHEHUN Ha
YPOBHE OCHOBHOTO 00111€T0 00pa3zoBanus. Takum o0pazom, oOyuaronyecs Ha 0a30BOM
YPOBHE JIOJDKHBI OCBOMTH OOIME€ MaTeMaTHYECKHE YMEHUS, CBSI3aHHBIE CO
crienu(pUKOM TEOMETPUM U HEOOXOAUMBbIE JI1 >KM3HM B COBPEMEHHOM OOIIECTRBE.
Kpome 3T0ro, oHM UMEIOT BO3MOKHOCTh M3YYUTh T€OMETPUIO 0oJiee TIyOO0KO, €CIIH B
JaMbHEHIIEM  BO3HUKHET HEOOXOJUMOCTh B TEOMETPUYECKUX  3HAHUSAX B
npodhecCuoHaNBbHOM NesATENbHOCTH.

JlocTukeHne 1LeTd  OCBOCHHUS MPOrpaMMbl  O0ECIEYMBACTCS  PELICHHEM
COOTBETCTBYIOIIMX 3ajay. [[puopuTeTHHIMU 3a/layaMu OCBOCHHMS Kypca «I'eoMeTpum»
Ha 0a3oBoM ypoBHE B 10—11 kiaccax sBJISIFOTCS:

e (opMupoBaHUE IPEACTABICHHUS O TEOMETPUN KaK YaCTH MUPOBOU KYJIBTYPHI U

OCO3HaHUE €€ B3aUMOCBSI3U C OKPY KAIOIIUM MUPOM;

e (opMupoBaHuE NpPECTABICHUS 0 MHOTOTPAHHUKAaX W TelaX BpalleHUs Kak O
BXXHEHUIINX MAaTEMATUYECKUX MOJIENSIX, MO3BOJISIONIMX OMUCHIBATH U U3Yy4YaTh
pa3HbIe SIBJICHUS OKPYKAIOIIET0 MUPA;

e (opMupoBaHuE yMEHUS PACIO3HABATh HA YEPTEkKaAX, MOJEISIX U B PEATHbHOM
MHUpPE MHOTOTPAHHUKH ¥ TeJIa BPAIICHMUS;

e OBJIQJICHUE METOJIaMHU pPEIIeHUs 3aJay Ha IOCTPOCHUS HAa H300paKeHUSIX
IPOCTPAHCTBEHHBIX (PUryp;

e (QopMupoBaHue yMEHHS ~ ONEPUPOBATH  OCHOBHBIMH  TOHSATHSIMH O
MHOTOTPAaHHHUKAX ¥ TeJIaX BPAICHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJIAJICHUE AITOPUTMAMH PEIICHUS OCHOBHBIX THUIIOB 3a/1a4; (OPMHUPOBAHHE
YMEHHUSA TPOBOJIUTH HECIOXKHBIE JOKA3aTeJbHbIE pACCYXICHHUS B XOJE
pELIeHUs CTEPEOMETPUUECKUX 3aa4 U 3a/1ay C MPAKTUYECKUM COJIepKaHUEM;

e pa3BUTHE HMHTEIUICKTYaJbHBIX W TBOPUYECKHX CIIOCOOHOCTEH OOydJaronmxcs,
MMO3HABATEIIbHON AKTHBHOCTH, WCCIICOBATEIIbCKUX YMEHHM, KPUTHYHOCTHU
MBIIILJICHUS;

e (opMmupoBanue ¢GyHKUIHOHATBHOW TPaMOTHOCTH, PEJIEBAHTHOMW T'€OMETPHUU:
yMEHUE pACIO3HABATh MPOSIBICHUS T'€OMETPUYECKUX IMOHATUN, OOBEKTOB U
3aKOHOMEPHOCTEH B peabHBIX >KU3HEHHBIX CHUTYAIlUSAX W TPU H3YUYCHUU



ApPYTUX  y4eOHBIX  MPEAMETOB,  MPOSABICHUS  3aBHUCHUMOCTEH  H
3aKOHOMEPHOCTEH, (POpMyTUpOBaTh WX Ha S3bIKE T€OMETPHUH M CO3/1aBaTh
reOMEeTPUUYECKUE MOJIEIH, MPUMEHITh OCBOCHHBIN I€OMETPUYECKHI ammapar
JUISL pEIICHHsS] MPAKTUKO-OPUEHTHUPOBAHHBIX 3a/1ady, HMHTEPIPETUPOBATH U
OLICHUBATh MOJIYYEHHbIE PE3YJIbTATHI.

OTnUYUTENbHOM OCOOCHHOCTBIO MPOTPaMMbl SIBISIETCS BKIIOYEHHE B KYypC
CTEpEOMETPUHU B Hayalle €ro M3y4eHHs 3a]lad, PEIIaeMbIX Ha YPOBHE MHTYUTHBHOIO
MO3HAHUA, W OMNpeAeNEHHBIM 00pa3oM OpraHuM3oBaHHas paboTa HaJl HUMH, 4YTO
CIIOCOOCTBYIOT ~ Pa3BUTHIO  JIOTHYECKOTO W IPOCTPAHCTBEHHOI'O  MBIIUICHHUS,
CTUMYJIUPYET MPOTEKAHWE WHTYUTHBHBIX MPOLIECCOB, MOTHUBUPYET K JajbHEHIIEeMy
U3YYECHUIO MPEAMETA.

[Ipenmnourenue OTHAETCS HATNSIIHO-KOHCTPYKTHMBHOMY METOAY OOydYeHHs, TO
€CTh TEOPETHYECKHE 3HAHUS HMMEIOT B CBOEH OCHOBE YYBCTBEHHOCTbH IMPEIMETHO-
NPaKTUYECKON JesATeNbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX TMPEJICTABICHUNA Yy
ydalmxcs B Kypce CTepEOMETPHUH MPOBOJIUTCS 3a CUET pelleHus 3a/1ad Ha CO3/JaHUE
INPOCTPAHCTBEHHBIX 00pa3oB M 3aJady Ha OINEpPUPOBAHUE MPOCTPAHCTBEHHBIMU
obpazamu. Co3nanue oOpa3a MPOBOAUTCS C OMOPON HA HATJIATHOCTH, & ONIEPUPOBAHKE
o0pa3oM — B YCIOBHSX OTBJICYCHHUS OT HATJISTHOCTH, MBICICHHOTO M3MEHEHHS €ro
HCXOJTHOTO COJIepKaHUSI.

OcHoBHBIE coaepkarenbHble JHUHUM Kypca «l'eomerpum» B 10-11 kiaccax:
«Mmuororpanaukmn», «lIpssMple M IIIOCKOCTHM B NIPOCTPAHCTBE», «Tema BpameHus»,
«BekTopel U KoOpAMHATHI B MHpocTpaHcTBe». DopmMupoBaHue JIOIMUYECKUX YMEHUN
pacnpenesnsercs He TOJIBKO M0 COJIepKaTeNIbHbIM JIMHUSAM, HO U 10 ToJaM OOy4YeHHs Ha
YPOBHE CPEJHET0 00111eT0 00pa30BaHUsI.

Copepxanne 00pa3oBaHUs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yibTaTaM
OCBOEHHUsI paboueil mporpamMmbl, paclpeAeNEéHHbIM 1O TojgamM  oOydeHwus,
CTPYKTYPUPOBAHO TaKUM 00Opa3oM, 4TOObI OBJIAJICHUE T€OMETPUUECKUMH MOHSATUIMU
M HaBBIKAMHU OCYIIECTBIISUIOCH MOCIEAOBATEIBHO U MOCTYNATeNbHO, C COOJII0IEHUEM
MPUHIIMIIA IPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKIIIOUAIHCHh B OOIIYIO0 CHUCTEMY
T€OMETPUYECKUX TMPEICTABICHUN O0YyUaIoOlUXCs, pacimpss U yriayosnss e€, oopasys
MIPOYHBIE MHOKECTBEHHBIE CBSA3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTIAHE

Ha usyuenue reomerpum otBoAuTCs 2 4yaca B Heneno B 10 kimacce u 1 yac B
Henento B 11 kiacce, Bcero 3a Ba rojia o0ydenus - 102 yueOHbIX yaca.



COIEPKXAHUE YYEBHOI'O KYPCA
10 KITACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHbBIE IOHATHS CTEPEOMETPUU. TOUKa, MpsiMast, IIIOCKOCTh, IPOCTPAHCTBO.
[TonsiTue 06 aKCHOMATUYECKOM MOCTPOEHUU CTEPEOMETPUU: AKCUOMBI CTEPEOMETPHUU
U CIEACTBUS U3 HUX.

B3anmHOEe pacronokeHue ImpsAMBIX B IPOCTPAHCTBE: IMEPECEKAIOLIUECH,
IapajulesIbHble WM CKpelmuBaromuecs npsmele. [lapatensHOCTs NpAMBIX U
IUJIOCKOCTE B  MPOCTPAHCTBE: MApaJUICNIbHBIE  MPSMbIE B  MPOCTPAHCTBE;
NapauIeIbHOCTh TPEX MPSAMBIX; NAPaJUIEIbHOCTh MPSAMOW M IUIOCKOCTH. YTJIBI C
COHAIIPABJICHHBIMU CTOPOHAMH; YrOJd MEXAYy IMPSAMBIMH B IPOCTPAHCTBE.
[TapayutenbHOCTh THIOCKOCTEW: MapajuiesibHbIE IIJIOCKOCTH; CBOMCTBA MapajuIeIbHBIX
miockoctei. [Ipocreitimume mpocTpaHCTBEHHBIE (DUTYpPHI Ha IUIOCKOCTH: TETpa’Jp,
Ky0, mapasuiesienume/; IOCTPOEHUE CEUCHUM.

[leprieHIUKYISAPHOCTh OPSIMOM M TUIOCKOCTH: MEPHNEHIUKYJISIPHBIE MPSMbIE B
MIPOCTPAHCTBE, MPSMBIC MMAPAILICIBHBIE U NEPIICHAUKYJISIPHBIE K IUIOCKOCTH, TPU3HAK
IIEPIICHIUKYJSIPHOCTH IIPSMOM U INIOCKOCTH, TEOPEMaA O NMPSAMOU NEPIEHANKYIIPHON
IUIOCKOCTA. YTJIBI B MPOCTPAHCTBE: YrOJd MEXKIYy MNOPSIMOM H IJIOCKOCTBIO;
JIBYTPAHHBIM YTrOJI, JMHEHHBIM Yrojl JAByrpanHoro yria. llepnenauxkynsap u
HaKJIOHHBIE: PACCTOSIHUE OT TOYKH JO IUIOCKOCTH, PACCTOSIHUE OT NPSMOM 110
IJIOCKOCTH, MPOEKUUsl (PUrypbl Ha IMJIOCKOCTh. [lepneHIuKyIsIpHOCTh IIOCKOCTEM:
IIpU3HAK  NEPHNEHAMKYJSIPHOCTH  JBYX  IUIockocTed.  Teopema o0 Tpéx
MEPIICHIUKYJISIPAX.

MHoOrorpaHHuKu

[ToHsiTHE MHOTOTPAHHWKA, OCHOBHBIE 3JIEMEHTHI MHOTOTPAHHUKA, BBIMYKJIbIE U
HEBBITYKJIBIE MHOTOTPAaHHUKH; pPa3BEPTKA MHOTrOrpaHHuKa. llpusma: n-yronbHas
MpU3Ma; TPaHW W OCHOBAHHS TPHU3MBI; MpsMas W HAKIOHHAS TPHU3MBI; OOKOBas W
NOJIHAsE TOBEPXHOCTh Npu3Mbl. [lapannenenuren, mpsAMOyTrOJIbHbBIN MapaieIeIUIIe]
u ero cporcrtBa. [lupamupga: n-yronbHas nupaMuia, TpaHd U OCHOBAHUE MUPAMUBI;
OOKOBasi M TOJIHAS TOBEPXHOCTh MUPAMUIBI, MPABWIbHAS W yCEUEHHAsT TUpamMuia.
ONeMeHThl MNpU3Mbl M NHUpaMuabl. [IpaBUiIbHbIE MHOTOTPAHHHUKHU: TOHSATHE
MIPABWJIBHOTO MHOTOIPaHHWKA; NpaBUJIbHAs IpU3Ma W NpPaBUJIbHAS NHPAMHUIA;
MpaBUJIbHAsl TPEYroJibHAs MUpaMUJa U MPaBUIbHBIA TeTpadp; Kyo. [Ipeacrasienue
O IPaBUJIbHBIX MHOTOTPAHHUKAX: OKTA3IP, JOAECKA3Ap U uKocaxap. CeueHus: npu3Mbl
Y IUPaMU/IBL.

CumMeTpus B NPOCTPAHCTBE: CUMMETPHUS OTHOCUTENIBHO TOYKH, MPSAMOM,
IJIOCKOCTH. DJEMEHTBl CHMMETPUU B MHUPAMHUIAX, MMAPAIIIETENUIIEAX, TPABUIBHBIX
MHOTI'OTPaHHHKAX.



Brruncnenue 31eMeHTOB MHOTOTPaHHUKOB: pEOpa, AuaroHanu, yrisl. [lnomanp
OOKOBOIl TOBEPXHOCTHM W TIOJHOW TIOBEPXHOCTH MPSMOIMl MPU3MBI, IJIOLIAIb
OCHOBaHUM, TeopeMa 0 OOKOBOM MOBEPXHOCTH MpsiMoii mpu3Mel. [1nomans 0oxoBoi
NOBEPXHOCTH M TOBEPXHOCTH IMPAaBWIBHOM MNHUpPaMHUIbI, TEOpEeMa O IUIOUIaAH
yceuénHol nupaMuibl. [Tonsitue 06 00béMe. OObEM TUpaMU/IbI, TPU3MBI.

[TogoGubie Tenma B mpoctpaHcTBe. COOTHOIIEHUS MEXKIY —IUIOMIAISIMH
MOBEPXHOCTEN, 00bEMAMHU MOTOOHBIX TEJ.

11 KJIACC

TeJia BpaleHus

Hunuuapuyueckas MOBEPXHOCTh, 00pa3yIolIUe HUJIMHIPUYECKON OBEPXHOCTH,
OCh IWJIMHIPUYECKOH MmoBepXHOCTU. LlMnHap: ocHOBaHUS M OOKOBAasi MOBEPXHOCTb,
oOpa3ytoias 1 0Ch; TUIOIaAh OOKOBOM M TIOJHOM MOBEPXHOCTH.

Konunueckass moBepXHOCTh, 0Opa3yrollde KOHUYECKOW IOBEPXHOCTHU, OCh H
BepIIMHA KOHMYECKOW noBepXxHOCTH. KoHyc: ocHOBaHME U BeplilMHa, o0pa3yronas u
OCh; TUIOIIAIb OOKOBOM M MOJHON MOBEPXHOCTH. Y CEUEHHBIA KOHYC: 00pa3yrolue u
BBICOTA; OCHOBaHUS U OOKOBAsi IOBEPXHOCTb.

Chepa m map: meHTp, paguyc, AUAMETP; IJIOMAAh TMOBEPXHOCTH C(HEpPHI.
B3auMHoe pacnoniokenue chepbl M IJIOCKOCTH; KacaTeiabHas IJIOCKOCTh K cdepe;
1011 ]1b CEephI.

N3o00pakeHue Ten BpallleHHs Ha MIIOCKOCTH. Pa3BépTka LUIMH]Ipa U KOHYCA.

KoMOunanmu ten BpamieHus ¥ MHOTOTPaHHUKOB. MHOTOTpaHHHUK, OMHMCAHHBIH
okoJio chepsl; chepa, BiMcaHHAS B MHOTOTPAaHHUK, WITU TEJIO BPAIICHHUS.

[Tonstue 06 06bEMe. OcHOBHBIE CBOMCTBa 00BEMOB Tel. TeopeMa 00 0OBEME
IPsIMOYTOJILHOTO TMapajuiesienunena u cneAcTBus u3 He€. O0bEM HIIMHpa, KOHYCA.
O0bEM mapa u wiomanb chepsl.

[TogoGubie Tenma B mpoctpaHcTBe. COOTHOIIEHUS MEXKIY TUIOMIAISIMH
MOBEPXHOCTEN, 00bEMAMH MOTOOHBIX TEJ.

Ceuenusa nuimHapa (MapajuiebHO U MEPHEHANKYISIPHO OCH), CEUYCHHUS KOHYCa
(mapanienbHOE OCHOBAHUIO U IIPOXOJIAIEE Yepe3 BEPILMHY ), CEUCHHUS 1Iapa.

BekTopbl M KOOPAUHATHI B MIPOCTPAHCTBE

BekTop Ha MI0CKOCTH M B IpocTpaHCTBE. CIIOXKEHUE U BBIYUTAHHE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4ucio. Pa3noxkeHue BeKTopa MO TPEM HEKOMILIAHAPHBIM
BekTopam. [IpaBuno napauienenunena. Pemenne 3axad, CBA3aHHBIX C TPUMEHEHUEM
OpaBWJl JIEUCTBUHM € BeKTopamu. I[IpsMmoyrosibHas cucremMa KOOpPAMHAT B
npoctpancTee. Koopaunartel BekTopa. IIpocrenmme 3agaun B KoopauHaATax. YTroil
MeXIy BeKTopamu. CKaJsipHOE MPOU3BEACHUE BEKTOPOB. BhIUnCIEHUE YIIIOB MEXKTY
NpSIMBIMH M TUIOCKOCTSIMH. KOOpJIMHATHO-BEKTOPHBI METOJ] TIpU  PEIICHUU
r€OMETPUYECKHX 3a/1a4.



IHINIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIMUHOCTHBIE  pe3yNbTaThl OCBOCHHUS  MpOrpamMmbl  yuyeOHOro  mpeamMera
«MaremaTuka» XapakTepu3yrTCs:

I'paxknanckoe BocnuTanue:

c(hOPMHUPOBAHHOCTHIO TPAKJAHCKONW MO3UIMU O0YYaloIIEerocsi Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIEHa POCCHUUCKOTrO OOIIeCTBa, MPEACTABICHUEM O MaTeMaTHUYECKUX
OCHOBaX (DYHKIIMOHUPOBAHUS PANUYHBIX CTPYKTYP, SIBICHUHN, MPOIEAYP IPaKAAHCKOTO
obmiecTBa (BBIOOPHI, OMPOCHl M TpP.), YMEHUEM B3aUMOJCHCTBOBATh C COIMAIbHBIMU
MHCTUTYTaMH B COOTBETCTBHUM C UX (YHKLIMUSIMHU U HA3HAYCHUEM.

IlaTpuoTHYeckoe BOCIUTAHUE:

c(hOPMHUPOBAHHOCTHIO POCCUUCKOW TPaXTAHCKONW HICHTUYHOCTH, YBAXKECHHS K
MPOLIJIOMY M HACTOSIIEMY POCCHUKMCKOM MaTE€MaTHWKH, LEHHOCTHBIM OTHOILUEHUEM K
JOCTHXKEHUSIM POCCUMCKUX MATEMaTUKOB M POCCHMCKON MaTeMaTU4eCKOW IIKOJbI, K
UCIIOJIb30BAHUIO ATUX JOCTHXKEHMM B JpPYruX HayKax, TEXHOJOrusx, cdepax
SKOHOMUKH.

JIyXOBHO-HPAaBCTBEHHOT0 BOCTIMTAHUS:

OCO3HaHUEM JyXOBHBIX IHEHHOCTEH POCCHICKOTO Hapojaa; cHOPMUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHUSA, ATHUYECKOTO TIOBEICHHUS, CBSI3aHHOTO C MPAKTHYECKUM
NPUMEHEHUEM JOCTHKEHUN HAYyKU U ACSATENbHOCTBbIO YUYEHOTO; OCO3HAHUEM JIMYHOTO
BKJIaJ]a B IOCTPOEHUE YCTOMUUBOTO OyAyIIEro.

JcTeTH4YecKoe BOCIIUTAHUe:

ACTETUYECKUM OTHOIIEHMEM K MHpPY, BKJIIOYas OSCTETUKY MaTEMaTHYECKUX
3aKOHOMEpPHOCTEHN, 00BEKTOB, 3aJlay, pPEeUICHUH, pacCy ACHHUI; BOCIPUUMYUBOCTBIO K
MaTeMaTUYECKUM aCEKTaM Pa3jIu4HbIX BUIAOB HCKYCCTBA.

PDu3uyecKoe BOCIIUTAHUE:

c(OPMUPOBAHHOCTHIO YMEHUS MPUMEHSITh MaTeMaTUYECKUE 3HAHUS B MUHTEpEcax
3I0pOBOro M 0€30MacHOro o0Opas3a >KU3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0pOBbIO  (3I0pOBOE TMHUTaHUE, COAJAHCUPOBAHHBIA PEXHUM 3aHATUA W OTIbIXA,
peryispHas (¢u3nyecKas aKTUBHOCTH); (DU3MUECKOTO COBEPIICHCTBOBAHUS, IpHU
3aHATHUSAX CIIOPTUBHO-0310POBUTEIIBHON AESTENBHOCTBIO.

TpynoBoe BocniMTaHue:

TOTOBHOCTBIO K TpPYZy, OCO3HAHHUEM IIEHHOCTH TPYJOJIO0US; HHTEPECOM K
paznuyHbIM cepaM npodeccuoHaTbHON AESITENIbHOCTH, CBSI3aHHBIM C MAaTEMaTUKON U
e IMPWIOKEHUSIMU, YMEHHEM COBEpIIATh OCO3HAHHBIA BBIOOp Oynyiied mpodeccuu u
pealin30BbIBaTh COOCTBEHHBIE >KM3HEHHBIE IUIAHBI; TOTOBHOCTHIO U CHOCOOHOCTBIO K
MaTeMaTUYeCcKOMy OOpa30BaHUIO W CAaMOOOpPA30BaHUIO HA MPOTSKEHUU BCEU >KU3HU;



TOTOBHOCTBIO K aKTUBHOMY yYYaCTHIO B PEIICHUH MPAKTHUECKUX 3a7a4 MaTeMaTHIeCKON
HaIPaBICHHOCTH.

IKo0JIOrHYecKoe BOCIIUTAHHUE:

c(hOPMHUPOBAHHOCTBHIO ~ DKOJOTUYECKOM  KYJIbTYphl, TOHHUMAaHUEM  BJIUSHUSI
COITMAJIbHO-DKOHOMHUYECKUX IIPOIIECCOB HA COCTOSIHUE MPUPOJAHOM M COIMATIbHOU
Cpenbl, OCO3HAaHHEM TJI00aJTBLHOTO XapaKTepa AKOJOTHYECKUX MPoOJieM; OpUeHTAIEeH
Ha MPUMEHEHUE MAaTEeMAaTUYECKUX 3HAHWUN JIJIs1 PEIICHUS 3a/1a4 B 00JaCTH OKPYIKaIOIIeh
cpenbl, TUIAHUPOBAHUS IIOCTYNKOB W OILIEHKU HUX BO3MOXKHBIX TOCJIEACTBUN JIs
OKPYKarOUIEH CPEIBI.

IleHHOCTH HAYYHOTO MO3HAHUSA:

c(hOPMHUPOBAHHOCTHIO  MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU M OOIIECTBEHHOW MPAKTHUKU, TOHUMAHHEM MaTeMaTHYECKOU
HAyKH Kak c(epbl YeIOBEYECKON IEITEIHbHOCTH, ATANOB €€ Pa3BUTHS M 3HAUUMOCTH JIJIS
pPa3BUTUS [MBUJIM3AIMK; OBJIAJICHUEM S3BIKOM MaTeMAaTUKU M MaTeMaTUYeCKOM
KyJbTYypO# KaK CPEJICTBOM IMO3HAHUS MHUPA; TOTOBHOCTHIO OCYIIECTBIISATh TPOCKTHYIO U
MCCJIEIOBATENbCKYIO ICSITEIbBHOCTh WHIUBUTYJIBHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

MeTtanpeaMeTHble pe3ylbTaThl OCBOCHHS TPOrpaMMbl  Y4eOHOTO MpeaMera
«MaremaTuka» XapaKTepU3yIOTCsl OBJAJICHUEM YHHUBEPCAIBHBIMU HO3HABAMENbHbIMU
OelicmeusMU, YHUBEPCATbHBIMU KOMMYHUKAMUBHBIMU OelCEUsIMU, YHUBEPCAIbHbIMU
DecyIAMUBHbIMU OCUCTNBUIMU.

1) Vuusepcanvnvie no3nasamenvHvle Oelicmeus, obecneyugarom Gopmuposanue
0a308bIX KOCHUMUBHBIX NPOYECCcOo8 00yuaruuxcs (0ceoeHue memooo8 HNO3HAHUSL
OKpYHCAIOUIeco MUpa, NPUMeHeHUe J102ULEeCKUX, UCCIe008ameNbCKUX Onepayull, yMeHull
pabomamy ¢ ungopmayueti).

ba3oBble Jornyeckue 1eicTBUA:

e BBIBISITh W XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKH MaTEMaTHYECKHX
OOBEKTOB, TIOHSTHN, OTHOIICHUH MEXAy TMOHATHAMH; (HOpMyIHpOBaThH
OmpeAeNieHus]  TOHATWUH;  yCTaHAaBIMBaTh  CYHICCTBCHHBIH  TPU3HAK
KJacCU(pUKALMK, OCHOBaHUS [UIsi OOOOILIEHUS U CpaBHEHUs, KPUTEPUU
MPOBOAMMOIO aHAJIN3A;

e BOCIpPUHUMATH,  (OpPMYyJIUpPOBaTH U  NPeoOpPa3OBBIBATH  CYXKACHHUS:
YTBEPAUTEIbHbIE W OTpUIATENIbHbIC, €IWHUYHBIC, YaCTHbIE U OONIUE;
YCIIOBHBIE;

e BBIABIIATbH MATEMATHUYECKNE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U NMPOTUBOPEYUS B
dakTax, JaHHBIX, HAOTIOACHUIX M yTBEPKACHUSX; MpeiaraTb KPUTEpUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U IPOTUBOPEUNI;



e JeNaTh BBIBOJABI C HCIOJIb30BAHUEM 3aKOHOB JIOTUKU, JEAYKTHBHBIX U
MHAYKTUBHBIX YMO3AKIIOUCHHUM, yMO3aKIIOUEHUH TI0 aHAJIOTHH;

e TMPOBOAUTH CAMOCTOSITENIBHO JI0Ka3aTeIbCTBA MATEMAaTHYECKUX YTBEPXKIACHUN
(mpsiMble ¥ OT TMPOTUBHOIO), BBICTpAUBATh aPryMEHTAIMIO, MPHUBOIAUTH
OpUMEpPbl W KOHTPIPUMEPHI; OOOCHOBHIBATH COOCTBEHHBIE CYXACHUS U
BBIBO/IbI;

e BBIOMpaTh cmoco0 pemieHuss ydeOHOW 3amaud  (CpaBHHMBAaTh HECKOJIBKO
BapMAaHTOB pEIIECHUs, BBHIOMpATh HamboJee MOAXOMSAMUNA C  y4EToM
CaMOCTOSITEJIBHO BBIICJICHHBIX KPUTEPHEB).

Ba3oBble ucciiegoBarejbLcKue 1eHCTBUA:

e HCIOJIb30BAaTh BOMPOCHI KaK HCCIENOBATEIbCKUI HHCTPYMEHT MO3HAHUS;
dbopMynupoBaTh  BOMPOCHL, (UKCHPYIOIIME MPOTUBOPEUYHE, MpoOiIeMy,
yCTaHaBJIMBATh UCKOMOE U JIaHHOE, (DOpMUPOBAThH TMIIOTE3Y, apTyMEHTUPOBATh
CBOIO MTO3UIINI0, MHEHHE;

e TPOBOAUTH CAMOCTOSTEIHHO CIUIAHWPOBAHHBIN 3KCIIEPUMEHT, UCCIIEI0BAHUE 110
YCTaHOBJICHUIO OCOOEHHOCTENH MaTeMaTUYecKoro 00beKTa, sIBICHHUS, MpoIiecca,
BBISIBJICHHUIO 3aBUCUMOCTEN MEXKIYy OOBEKTaMH, SBJICHUSMH, POIIECCAMU;

e CaMOCTOATENBHO (OPMYJIHPOBATH OOOOLIEHHS M BBIBOABI IO pe3yJibTaTaM
HNpOBENEHHOTO HAOMIONEHUs, MCCIENIOBaHMs, OLEHUBATh JIOCTOBEPHOCTD
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB M 0000IICHU;

e TMPOTHO3MPOBATH BO3MOXXHOE pa3BUTHE IIpoliecca, a TakKe BbBIABUTAThH
IPEIOI0KEHNS O €T0 Pa3BUTHUU B HOBBIX YCIOBUSX.

Pabora ¢ unpopmaumeii:

e BBIABIAITH JAeDUIUTHI MHPOPMALIMHU, NAHHBIX, HEOOXOAMMBIX AJisi OTBETa Ha
BOIPOC U JUIsI pElICHUs 3a/1a4H;

e BbIOMpaTh MH(OPMALIMIO M3 MCTOUYHHUKOB PA3IUYHBIX THUIIOB, aHAJIU3UPOBATH,
CHCTEMaTH3HPOBAaTh U MHTEPIIPETUPOBATH MH(OPMAIUIO PA3IMUYHBIX BHJIOB U
¢dbopmM npencraBieHus;

e CTPYKTypuUpoBaThb HH(GOpPMALMIO, MPEACTABIATh €€ B PA3NUYHBIX (opmax,
WUTIOCTPUPOBATH TpapuuecKH;

e OIICHUBATH HaJEKHOCTD uHbOopMaIu 1o CaMOCTOSITEIIbHO
c(hOpMyJIMPOBAHHBIM KPUTEPHUSIM.
2) VHusepcanvhvie  KOMMyHUKamueHvle  Oelicmeus, obecneyusarom

Cd)OpMupOGGHHOCWlb COYUAIbHBIX HABLIKOB 06_)/1{61}01/141/!)(0}1.

Oo0menue:
e BOCHPUHUMATH U (HOPMYIMPOBATH CYXKIECHUS B COOTBETCTBUHU C YCJIOBHUSMH U
[eJSIMU OOIIIeHHUS; SICHO, TOYHO, TPAMOTHO BBIpaXkaTh CBOIO TOYKY 3pPEHUS B



YCTHBIX U MTUCbMEHHBIX TEKCTaX, JAaBaTh MOSCHEHUS MO XOAY PEIICHUS 3a]auH,
KOMMEHTHUPOBATh MOTYUYEHHBIN pe3ybTarT;

B XOJ€ OOCYXXACHMs 3a/laBaTb BOMPOCHI MO CYIIECTBY OOCYKIAae€MOW TEMBI,
npoOJIeMBbl, pelaeMor 3a7aud, BBICKA3bIBATh HJEH, HAllEJICHHBIE HA TOUCK
pELIeHUs; COMOCTABISATh CBOM CYXKIEHHUS C CYXKICHUSMU APYIHMX YYaCTHUKOB
auaiora, 0OHapy>KMBaTh pa3IMune U CXOJCTBO MO3UIUI; B KOPPEKTHOU (opme
(dbopMyIHpOBaTh pa3HOTIACHs, CBOM BO3PAKEHUS;

NPENCTaBIATh PE3yJbTaThl PEIICHUs 3aJadyM, SKCIEPUMEHTA, UCCIEeI0BAHMUS,
POEKTa; CaMOCTOSITENIbHO BBIOMpaTh (hopMaT BHICTYIUIEHHUS C Y4ETOM 3ajad
Ipe3eHTallMi U 0OCOOEHHOCTEN ay TUTOPHUH.

CoTpynHu4ecTBO:

MOHUMATh W WCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHAWBHUIYAJTBLHON
paboThl TpU pelieHUH Yy4YeOHBIX 3aJad; MPUHUMATh I[eIb COBMECTHOMN
JESATENIbHOCTH, TUTAHUPOBATh OPTaHU3AIUI0 COBMECTHOM PabOThI, paclpeaesiTh
BUJIBI paboOT, TOTOBApUBATHCS, OOCYXJAaTh MPOILECC M PE3yNbTaT PabOTHI,
0000111aTh MHEHHST HECKOJILKHX JTIOCH;

y4acTBOBATh B TPYMNMOBBIX (opmax paboThl (0OCYXKIAeHUS, OOMEH MHEHUH,
«MO3TOBBIC INTYpPMBD» W WHBIC); BBINOJHATH CBOK 4YacTh pabOThl U
KOOPAWHUPOBATh CBOM ACHCTBHSI C JPYTMMH Wi€HAMH KOMaHJbBI; OIEHUBATH
KauecTBO  CBOETO BKJaJAa B OOMMH  TPOAYKT TIO  KPUTEPHSM,
c(hOpMyTUPOBAHHBIM YYACTHHUKAMHU B3aUMOICHUCTBUSI.

3) Vuuesepcanvuvie pecynamuenvie oeiicmsus, obecnewusarom Gopmuposanue
CMBICTIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCIU.
Camoopranusanus:

COCTaBJIATH IUIAH, aJITOPUTM PEIIEHUs 3a/1a4H, BEIOUPATh CIIOCO0 pEIIeHus C
yu€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPHAHTHI PEUICHHUM ¢ yUETOM HOBOM
uH(pOopMaIuu.

CaMOKOHTPOJIb:

BJIJIETh HAaBbIKAaMU TMO3HABATEIBHON peieKcuu KaKk 0CO3HAHUs COBEPIIAEMbIX
JIEUCTBUN U MBICTUTENBHBIX MPOIIECCOB, UX PE3YJIHTATOB; BIAJECTh CIIOCOOaAMU
CaMONPOBEPKH,  CaMOKOHTpOJISL  IpoLecca W pe3ydbTara  pPelIeHUsd
MaTeMaTHUYCCKOM 3aJauu;

NPEABUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HMKHYTh MPHU PEIICHUU 3a1a4H,
BHOCUTh KOPPEKTHUBBI B JEATECIIBHOCTh Ha OCHOBE HOBBIX OOCTOSITEILCTB,
JAHHBIX, HAJIEHHBIX OLIMOOK, BBISBICHHBIX TPYAHOCTEH;

OIICHWBATh COOTBETCTBUE PE3yJbTaTa LEIU U YCIOBUSAM, OOBICHSATH MPUUUHBI
TOCTH)KCHUA WM HEJOCTWMIKEHUS PE3YyJbTaTOB JIESTEIBHOCTH, HAaXOJUTh
OIIMOKY, 1aBaTh OIEHKY MPUOOPETEHHOMY OTIBITY.



HPEAMETHBIE PE3YJIBTATBI
10 KITACC

OmnepupoBath MOHATHIMH: TOYKA, MPSAMasi, TNIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPUM W CIEJACTBUS W3 HUX TPHU PEHICHUU
Tr€OMETPUYECKUX 3a]1ad.

OnepupoBaTh MOHATUSMU: MAPALIETHPHOCTh W TEPICHIUKYISIPHOCTh MPSAMBIX U
IJIOCKOCTEMN.

KnaccudumupoBaTs B3aMMHOE pACHOJOKEHHE TPSIMBIX U IUIOCKOCTEH B
MIPOCTPAHCTBE.

OnepupoBaTh NMOHITHSAMU: JBYTPAHHBIA YToJl, TPaHU JBYTPAaHHOTO yTiia, pedpo
JABYTPAHHOTO yTJja; TUHEHHBIA yroJl ABYTPAHHOTO yTJa; rpaaycHas Mepa JABYTPaHHOTO
yria.

OnepupoBaTh TMOHSATHUSMHU: MHOTOTPAHHHK, BBINYKIBIA W HEBBIMYKJIbIHA
MHOTOTPAaHHHK, JIEMEHTHl MHOTOTPaHHUKA, PABWJILHBI MHOTOTPAHHUK.

Pacmo3naBaTh  OCHOBHBIE BHIbI MHOTOTPAHHHUKOB (TIUpamMuaa; MpHU3Ma,
MIPSIMOYTOJIBHBIN Mapajiieenumne, kyo).

KrnaccudunupoBaTe MHOTOTPAaHHUKH, BBIOMpasi OCHOBAaHUS JUIsl KIacCHU(pUKAIUU
(BBIMMYKJIbIE ¥ HEBBIMTYKJIbIE MHOTOTPAHHUKH, MPABWIbHBIC MHOTOTPAHHHUKY; MPSMbIE U
HAKJIOHHBIC TIPU3MBI, TTApAJUICICTTUIICbI ).

OnepupoBaTh MOHATUSIMH: CEKYIast INIOCKOCTh, CEUCHUE MHOTOTPAaHHUKOB.

OOBSCHATH MIPUHIIUITBI TIOCTPOSHUS CEUCHUH, UCTIONB3YsI METOJI CIIEIOB.

CTpouTh Ce4eHHs MHOTOTPAHHHKOB METOJOM CJIEJIOB, BBIMIOJIHATH (BBIHOCHBIC)
TJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (GUTYD: BUJ CBEPXY, COOKY, CHU3Y.

Pemate 3amaun Ha HAXOXKICHHE TEOMETPUYECKUX BEIMYMH MO 00pas3laM HWiu
QIrOpUTMaM, TPHUMEHSS W3BECTHbIC AHAIUTHYCCKHE METOABl TMPU  PEUICHHH
CTaHJIAPTHBIX MAaTeMaTUYECKUX 3a7ad Ha BBIYMCICHHUE PACCTOSHUN MEXKIY ABYMS
TOYKAMH, OT TOYKH JIO MPSIMOW, OT TOYKU JI0 TUIOCKOCTH, MEKIY CKPEIIUBAIOIUMUCS
MIPSIMBIMHU.

Pemate 3amaun Ha HAXOXKICHHE TEOMETPHUYECKUX BEIMYMH MO 00pas3laM HWiu
QIrOpUTMaM, TMPUMEHSS W3BECTHbIC AHAIUTHYECKHE METOABl TMPU  PEUICHUH
CTAaHIApPTHBIX  MaTeMaTHYeCKMX  3a7ad  Ha  BBIYUCICHHUE  YIVIOB  MEXIY
CKPEIIUBAIOIIUMHUCS TPIMBIMHU, MEXKIY TPSIMOM U IIOCKOCTBIO, MEXKY IUIOCKOCTSIMH,
JIBYTPAHHBIX YTJIOB.

Beraucisate 00bEMBI M IUIOMIAM TOBEPXHOCTEH MHOTOTPAHHUKOB (TIpH3Ma,
nUpaMuia) ¢ MpUMEHEHHEM (HOPMYIT;, BBIUUCIATH COOTHOIICHUS MEXKIY TUIOIMIAIIMU
MOBEPXHOCTEH, 00bEMaMU MOIOOHBIX MHOTOTPAHHUKOB.



OnepupoBaTh MOHATUSIMHU: CHMMETPHUSI B MPOCTPAHCTBE; IIEHTP, OCh U IIOCKOCTh
CUMMETPHH; IIEHTP, OCh U TUNIOCKOCTh CUMMETPHUH (DUTYPHI.

W3Bnekatb, mpeoOpa3oBbIBATH W WHTEPOPETHPOBATH  HMH(OpMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (Urypax, MpeACTaBICHHYI0 Ha YepTekKax U
PHUCYHKaXx.

[Ipumensaty reomeTpuueckue (akThl ISl PEIICHUS CTEPEOMETPHUECKHX 3ajad,
MIPEANOIATAONINX HECKOJIBKO IIAaroB PEIIeHUs, €ClU YCIOBHUS MPUMEHECHHS 3aJaHbl B
SBHOU (hopme.

[IpumeHsITh  TpoOCTEWIIMe  MPOrpaMMHBIE  CPEICTBA W DJIEKTPOHHO-
KOMMYHHKAIIHOHHBIE CUCTEMBI ITPH PEIICHUN CTEPEOMETPUICCKUX 3a]1a4.

[IpuBOoANTH TpPUMEPHI MAaTEMATUYECKUX 3aKOHOMEPHOCTEH B MPHPOJAC W KU3HH,
pacmo3HaBaTh MPOSBICHUE 3aKOHOB TEOMETPUHU B HUCKYCCTBE.

[IpuMeHsITh TOJNlydeHHbIE 3HAHHWS Ha TMPAKTUKE: aHAIM3UPOBATh peajbHbBIE
CUTyalldd W TPUMEHSATh W3YYCHHBIE TIOHATHS B TMPOIECCE TIOUCKA pEIICHUS
MaTeMaTU4ecKu CHOPMYITUPOBAHHON MPOOJIEMBI, MOJCIUPOBATh PEATbHBIC CHUTYaIlUU
Ha S3BIKE TEOMETPHH, WCCIEAOBaTh TOCTPOCHHBICE MOJCIA C HCIOJIh30BAHUEM
TCOMETPUYECKUX TOHSATHH W TEOpeM, ammapara aiareOphl; periaTh TPaKTUYECKUE
3aJla4d, CBA3aHHbBIC C HAXOXKICHHUEM I€OMETPHUUCCKUX BEITHMUNH.

11 KITACC

OnepupoBaTh MOHATHSAMH: I[HJIWHAPUYECKAss TIOBEPXHOCTh, 0Opasyrolre
HUWIMHIPUYECKON TMOBEPXHOCTH; LWJIMHIAP; KOHMYECKas MOBEPXHOCTh, O0Opa3yrolue
KOHUYECKOW MOBEPXHOCTHU, KOHYC; chepruecKas MOBEPXHOCTb.

Pacnio3naBath Tena BpameHus (IUIUHAP, KOHYC, cdepa u map).

OOBACHATH CIIOCOOBI TIOyUEHUS TEJl BpaIlleHHSI.

KnaccuduimpoBaTs B3auMHOE pacnoioskeHue chepbl U MI0CKOCTH.

OnepupoBaTh TOHATUSIMH: LIAPOBOM CErMEHT, OCHOBAaHUE CETMEHTa, BBICOTA
CerMEHTa; IapOBOM CIIOM, OCHOBAaHWE IAPOBOIO CJOS, BBICOTA IIAPOBOTO CJIOS;
IapOBOM CEKTOP.

Berancnsate 00bEMBI M TUTOMIAAN TIOBEPXHOCTEH TENl BpAIICHUS, TEOMETPHUECKHUX
TeJ C MPUMEHEHHEM (POPMYII.

OnepupoBaTh MOHATHSIMH: MHOTOTPAaHHUK, BIIMCAHHBIA B cepy U OMUCAHHBIN
okoJio chepsr; chepa, BiMcaHHAS B MHOTOTPAaHHUK WJIM TEJIO BPAILICHUS.

BBIYHCIATE COOTHOIICHHS] MEXAY IUIOMIAAIMU TIOBEpXHOCTEH u 00BEMamMu
MOI00HBIX TEIL.

N306paxaTh n3ydaemMbie (PUTYpBI OT pyKU U C MPUMEHEHUEM MPOCTHIX YEPTEKHBIX
UHCTPYMEHTOB.

BrImonHATh (BBIHOCHBIC) TUIOCKHE YEPTEKH M3 PHUCYHKOB IMPOCTHIX OOBEMHBIX
buryp: BUa cBepXy, COOKy, CHU3Y; CTPOUTH CEUCHUS TEJl BPAIllCHUSI.



W3Bnekatb, UHTEPIPETHPOBaTH U  NPEeoOpa3oBbIBaTh  HMHPOpPMAIHIO O
MPOCTPAHCTBEHHBIX T'E€OMETPUYECKHX (Urypax, MpeACTaBIECHHYI0 Ha YepTeXax U
PHUCYHKaX.

OmnepupoBaTh MOHITHEM BEKTOP B IPOCTPAHCTBE.

BbINONHATE NEHCTBUSA CIIOKEHHS] BEKTOPOB, BHIYMTAHUS BEKTOPOB U YMHOXKCHHUS
BEKTOpA Ha YHCIIO, OOBSICHATh, KAKUMU CBONCTBAMU OHU 00JIAArOT.

[TpumeHsTH paBUIIO Napasuieenune 1a.

OnepupoBaTh MOHATHUAMHU: JEKAPTOBBI KOOPAUHATHI B TPOCTPAHCTBE, BEKTOD,
MOJyJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YOI MEXy BEKTOPaMH,
CKaJIIPHOE TPOU3BEIEHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUITAHAPHBIE BEKTOPHI.

HaxoauTs cymMmMy BEKTOPOB M NPOHU3BEIEHUE BEKTOpAa Ha YHUCIO, YrOJd MEXIY
BEKTOpaMH, CKaJSIpHOE  MPOU3BEJECHUE, pACKIaAbIBaTh  BEKTOp IO  JIBYM
HEKOJUIMHEAPHBIM BEKTOpPaM.

3aaBaTh IUIOCKOCTh YpPaBHEHHEM B IEKAPTOBOM CUCTEME KOOPAUHAT.

[IpumensTh reomeTpuueckue (GaxkThl ISl PEHICHHsS CTEPEOMETPHUECKHUX 3ajad,
MPEeIoJIaraloiuX HECKOJbKO LIArOB PEIICHMs, €ClId YCIOBHUS NMPUMEHEHHUs 3aaHbl B
ABHOH (hopMme.

Pemate mpocreifiiue reoMeTpuuecKrMe 3alaud Ha TPUMEHEHHE BEKTOPHO-
KOOPIMHATHOTO METO/1a.

Pematp 3agaun Ha AOKa3aTENbCTBO MAaTEMATUYECKUX OTHOIIECHUH M HAXOXKICHUE
reOMETPUUYECKUX BENUYMH Mo oOpaslaM WM alropuTMaMm, HPUMEHSS HW3BECTHBIC
METO/IbI TP PEIIEHUH CTaHAAPTHBIX MAaTEeMaTHUECKUX 3a/1ay.

[IpumensiTb  mpocTeiilime  TporpaMMHBIE  CPEACTBA U AJIEKTPOHHO-
KOMMYHHUKAIIIOHHBIE CUCTEMBbI IIPU PEUICHUN CTEPEOMETPUUECKUX 3a/1a4.

[TpuBoauTH MpUMEpPHl MAaTEMAaTHUYECKUX 3aKOHOMEPHOCTEW B MPHUPOAE U KHU3HHU,
pacrno3HaBaTh MPOSBIEHNE 3aKOHOB T€OMETPUU B HCKYCCTBE.

[IpuMeHsTH TONy4YEHHbIE 3HAHUS Ha TMPAKTUKE: aHAIM3HPOBATh pealbHbIC
CUTyallud W TPHUMEHATh W3yYeHHbIE IMOHATUS B TMPOLIECCe TOUCKA pPEIIeHHS
MaTeMaTHYeCKU CPOPMYIUPOBAHHON MPOOJIEMBI, MOACIUPOBATh PEAbHbIC CUTYyalluu
Ha SI3bIKE TEOMETPUHU, HCCIEN0BaTh TMOCTPOECHHBIE MOJEIN C HCIHOJb30BaHUEM
reOMETPUUYECKUX TOHATUH W TEeOopeM, ammapara aireOpbl; pemarh MNPaKTUYECKUe
3aJ1auu, CBSI3aHHbIE C HAXOKJICHUEM T€OMETPHUECKUX BEITHYHUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBo 4acos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (ungposBbie)
n/n NpOrpamMmsbl Bcero Kontposenpie  TMpakruteckue o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypesI
1 BBenenue B crepeoMeTpuio 10
) IIpsiMble ¥ TIIOCKOCTH B ITPOCTPAHCTBE. 12 1 0
[TapannenbHOCTh NPSIMBIX U MIOCKOCTEN
3 HepneH):[mfympHOCTb MPSIMBIX U 12
IJI0CKOCTEN
4 VYTl MeXAy NPSIMBIMU U TTIOCKOCTSIMU 10 1
5 MHororpanHuku 11 1
6 OOBEMBI MHOTOTPAaHHUKOB 9 1
7 IloBTOpEHME: CEUEHMS, pACCTOSHUS U YTIJIbL 4
OBIIEE KOJIMYECTBO YACOB 110 68 4 0

[NPOT'PAMME




11 KJIACC

KoandyecTBO 4acoB

Ne HaumeHoBaHue pa3iesioB U TeM JyeKTpoHHBbIe (LM pOoBbIE)
Kontpoabnbie IlpakTuueckue
n/m  NporpamMmsl Bcero o0pa3oBaTe/bHbIE pecypchl
padoThI padoThI
1 Tena Bpamenus 12
2 OOBEMBI TET 5 1
3 BekTopsl ¥ KOOpAMHATEI B IIPOCTPAHCTBE 10 1
4 [ToBTOpenue, o600mIEeH e, . |
cUucTeMaTH3allus 3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 34 3 0

I[TPOTPAMME




IHOYPOYHOE IIVTAHUPOBAHUE
10 KIIACC

Ne
n/n

Tema ypoka

KoanuyecTBo yacosB

KonTpoJibHbIe

Bcero
padoThI

IIpakTHyeckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypcbl

OcHOBHBIE TIOHATHS CTEPEOMETPUU: TOUKA,
npsiMasi, III0CKOCTb, MPOCTPAHCTBO.
[TpaBua n300pakeHUs Ha PUCYHKAX:
M300paXeHUs TIOCKOCTEH, MapaieTbHbIX
NpsIMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka

[TonsiTust: mepecekarouecs MmIOCKOCTH,
nepeceKaroIrecs npsimasi ¥ II0CKOCTh

[TonsTus: MEPECCKAIMNECH IIJIOCKOCTH,
MNEepeCCKarnmurecs npsamMas U rmiI0CKOCTb

3HAKOMCTBO C MHOT'OI'paHHUKAaMH,
n300pa’keHre MHOTOTPaHHUKOB Ha
pPHCYHKaXx, Ha MPOCKIIMOHHBIX YePTEkKax

HauanbHble cBeleHHs 0 KyOe 1 pamue,
ux pa3BeépTKu U Mojaenu. CedeHus
MHOT'OI'PAaHHUKOB

HavanpHbie cBeneHus 0 KyOe U mupamuie,
ux pa3BEpTKU U Mojaenu. CeueHus
MHOTOIPAHHUKOB

[TousTHE 00 aKCMOMATHYECKOM
MIOCTPOCHHUH CTEPEOMETPUH: aKCHOMBI
CTEPEOMETPHUH U CIICACTBHS M3 HAX




TToHsATHE 00 AaKCHOMATUYECKOM
MOCTPOCHHUH CTEPEOMETPUHN: AKCHOMBI
CTEPEOMETPHUH U CIICACTBHS M3 HAX

TToHsATHE 00 aKCHOMATUYECKOM
MOCTPOCHUU CTEPEOMETPUU: AKCHUOMBI
CTEPEOMETPHUU U CIEACTBHSI U3 HIX

10

[TousTHE 00 aKCMOMATHYECKOM
MOCTPOCHUU CTEPEOMETPUU: AKCHUOMBI
CTepeOMeTpI/II/I 1 CJICACTBUA U3 HUX

11

B3aumHoe pacnonoxeHue npsMbIx B
IIPOCTPAHCTBE: MEepeceKarorecs,
napajuleJIbHbIe U CKPEIIUBAIOIINECs
psIMbIE

12

[TapannenbHOCTh MPSIMBIX U MJIOCKOCTEN B
MIPOCTPAHCTBE: MapaiebHbIE IPSIMbIC B
IIPOCTPAHCTBE; MapaJUIETbHOCTD TPEX
IPSIMBIX

13

[TapannenbHOCTh MPSIMBIX U MJIOCKOCTEN B
npocTtpaHcTie: [lapamienbHOCTh PAMON 1
IJIOCKOCTH

14

Vel ¢ COHaIpaBJICHHBIMU CTOPOHAMU

15

Yroa Mexay npsiMbIMU B TPOCTPAHCTBE

16

Yrois Mexay NpsSIMBIMU B IIPOCTPAHCTBE

17

[TapanienbHOCTh MIOCKOCTE:
napajiCIbHbIC MIJIOCKOCTHU

18

CBolicTBa napauieIbHbIX MIIOCKOCTEHN

19

[Ipocreiimme npocTpaHCTBEHHBIE (PUTYPHI
Ha TUIOCKOCTH: TETPadp, KyO,




napasuieenuIe

20 [TocTpoenue ceuenunit

21 ITocTpoenue ceueHnit
KonTponsHas padora o Teme "IIpsimbie u

22 IJIOCKOCTH B IPOCTPAHCTBE.
[TapannenbHOCTh NPSAMBIX U IJIOCKOCTEN"
[leprieHAMKYASAPHOCTD NPAMOU U

23 MJIOCKOCTH: TIEPIIEHIUKYJISIPHBIC MPSIMBIE B
IIPOCTPAHCTBE

24 [Ipsmbie mapasienbHbIe U
NEePHEHAUKYIISIPHBIE K INTIOCKOCTH

25 [IpsimMble napaenbHbIe U
NEPIEHIUKYIISPHBIE K IJIOCKOCTH

26 [Ipr3Hak nepneHIuKyISIPHOCTH IPSIMON U
IJIOCKOCTH

7 [Ipr3Hak nepneHIuKyISIPHOCTH IPSIMON U
IIJIOCKOCTH

73 TeopeMa 0 IpsIMOM EPIIEHIUKYJIIPHON
IJIOCKOCTH

79 Teopema o0 mpsMOH NMEPNEHANKYIISIPHON
IIJIOCKOCTH

30 Teopema o mpsMOH NMEPNEHANKYIISIPHON
IIJIOCKOCTH
[lepnenuKymsp U HaKJIOHHBIE: PACCTOSIHUE

31 OT TOYKH J10 INIOCKOCTH, PACCTOSIHUE OT
IIPSIMOM 10 IIJIOCKOCTH

0 [lepnenauKyIsp U HAKIOHHBIE: PACCTOSIHUE

OT TOYKHU OO IIIIOCKOCTHU, pACCTOAIHHUC OT




IIPSIMOM 10 IIJIOCKOCTH

[leprienauKyIsIp ¥ HAKIOHHBIE: PACCTOSTHUE

33 OT TOYKH JI0 MJIOCKOCTH, PACCTOSHUE OT
IIPSIMOM 10 IIJIOCKOCTH
[TepieHaUKYISp U HAKIOHHBIE: PACCTOSTHUE

34 OT TOYKH JI0 TUIOCKOCTH, PACCTOSTHUAE OT
MPSMOM 10 TIIIOCKOCTH

15 VYTIIBI B IPOCTPAHCTBE: YIOl MEXKIY
MPSMOU U TIIOCKOCTBIO

36 JIByrpaHHBIN yroJ1, TUHEHHBIN YIoJl
JBYTPaHHOIO yria

37 JIByrpaHHbIi yroJl, TMHEHHBIA YToJl
JBYTPaHHOTO yTia
[IeprieHAUKYIIAPHOCTD IIOCKOCTEN:

38 MPU3HAK NEPHEHIUKYIISIPHOCTH IBYX
IJIOCKOCTEN
[IepnieHAUKYIIAPHOCTD ILIOCKOCTEN:

39 IPU3HAK NEPIEHIUKYISIPHOCTH ABYX
IIJIOCKOCTEN
[IepnieHAUKYIIAPHOCTD ILIOCKOCTEN:

40 IIPU3HAK NEPIICHIUKYJIIPHOCTH IBYX
IIJIOCKOCTEN

41 Teopema o TpEX nmepneHIUKyYIIsIpax

42 Teopema o Tpéx NepneHAuKyIIpax

43 Teopema o TpEX nmepneHIUKyYIIsIpax
KonTtponsHas pabora mo Temam

44 "IlepnieHAUKYJISIPHOCTD OPSIMBIX U

mIockocTe" v "YTisl MeXAy NPSIMbIMU U




IocKocTIMu"

45

[TonsiTHE MHOTOTPAaHHUKA, OCHOBHBIE
3JIEMEHTBl MHOIOTPaHHUKA, BBIITYKJIIbIE U
HEBBIITYKJIbIE MHOTOTPAaHHUKH; Pa3BEPTKA
MHOT'OI'PAHHHUKA

46

[Tpusma: n-yronbHas npusma; TpaHu v
OCHOBaHUs MIPU3MBL; IIpsIMasi U HaKJIOHHAs
npu3Mbl; OOKOBas U TOJIHAS TIOBEPXHOCTh
PU3MBbI

47

[Tapannenenunen, NpsMOyTroJIbHBII
napa’sulesienuIie]l U ero CBOMCTBa

48

[Inpamuia: n-yrojbHast IMpaMuaa, TPaHu U
OCHOBaHUE MUPaMU/JIbl; OOKOBAsI U MOJIHAS
MIOBEPXHOCTh NMUPAMU/IbI; IPABUIIbHAS U
yCeuE€HHAs MUPAMHUIA

49

[IpaBusibHBIE MHOTOTPAHHUKU: TTOHSTUE
MPaBUIILHOTO MHOTOIPAHHUKA; TPaBUIbHAS
npu3Ma U NpaBuiIbHAS THPaAMUIA;
IpaBUJIbHAS TPEYrojibHas MUpaMuaa u
MPaBUIBHBIN TeTpasap; KyO

50

HpeI[CTaBJIeHI/Ie (0] HpaBI/IHBHBIX
MHOTOTPAaHHHUKAX: OKTadIp, TOJCKAdIP U
UKOCadIp.

51

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEJIBHO TOYKH, IIPSIMOM, IUIOCKOCTH.
DNEeMEHTBI CUMMETPUH B TUpaMuax,
napajuieienuneax, MpaBuIbHbIX
MHOI'OIPaHHHUKaX




Brraucnenune 2J1eMeHTOB MHOT'OI'PpaHHUKOB:

32 pé6pa, TuaroHau, yribl !
[Tnomanas 60KOBOI MOBEPXHOCTH U MOJHOM
53 MOBEPXHOCTH MPSIMOM TPU3MBI, TLIOIIAH 1
OCHOBaHUH, TeopeMa 0 OOKOBOIA
MOBEPXHOCTH MPSIMOM TPU3MBI
[Tnomaas 60KOBOM MOBEPXHOCTH H
54 MOBEPXHOCTH MIPABIIILHON MUPAMUJIBI, 1
TeopeMa O TUIOIIAIH OOKOBOI MOBEPXHOCTH
YCEUYEHHOU MUPAMUIBI
55 KoHTponbHast pabota mo Teme |
"MHuororpaHHuku"
56 [TonsiTrie 06 06bEME 1
57 O06BEM nupaMusl 1
58 O0BEM TUpamMuIbI 1
59 O06BEM nupaMusl 1
60 O0BEM TUpamMuIbI 1
61 O0BEM TPU3MBI 1
62 O06BEM TIpU3MBI 1
63 O0BEM TPU3MBI 1
64 KonTtponbnas padota mo teme "O0bEMBI |
MHOTOTPaHHUKOB"
[ToBTOpenue, 0600IIeHNE cUCTEMAaTH3ALUs
65 3HaHui. [locTtpoeHne ceueHuii B 1
MHOTOTpaHHHUKE
[ToBTOpenue, 0600IIeHNE cUCTEMAaTH3ALUS
66 3HaHUW. Beruncinenne pacCTosHUN: MeXIy 1

ABYMs TOYKaMH, OT TOYKHU OO HpSIMOfI, oT




TOYKH N0 MIOCKOCTH, MCIKAY
CKpCIIUBAOIHUMHUCS ITPAMBIMHU

67 Wrorosast kKoHTpoJbHASA paboTa

[ToBTOpEeHME, 0000IIIEHNE CUCTEMATH3AITUS
3HaHUW. BeruucieHue yrioB: MexIy

68 CKpPEIIMBAIOIIUMHUCS TPSIMBIMU, MEXITY
MPSIMOM M TNIOCKOCTBIO, IBYTPaHHBIX

YIJIOB, YIJIOB MEXY IUIOCKOCTSMU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

68




11 KJIACC

Ne i/

Tema ypoka

KoanuecTBO 4acoB

KonTposbHbIe

Bcero
padoThI

IIpakTnyeckue
padoThI

JlaTa
H3yUeHust

DJIeKTPOHHbIE
undgposbie
oOpa3oBaTe/ibHbIE

pecypchl

Cdepa u map: ueHTp, paanyc, AHaMeTp;
TUTOINAb MOBEPXHOCTH CEpHI

B3aunmHuoe pacnionosxenue chepsl u
IUTOCKOCTH; KacaTeJIbHas INIOCKOCTh K
cthepe; miomaas cheps

N3o6paxenue cdepsl, mmapa Ha MIOCKOCTH.
Ceuenus mapa

[unuHgpruveckas MOBEpXHOCTb,
o0pa3yroniye HUINHIPUISCKON
IMMOBCPXHOCTH, OCb HHHHHHqueCKOﬁ
MIOBEPXHOCTHU

[uuHap: OCHOBaHUS U OOKOBast
HIOBEPXHOCTh, 00pa3yromias U 0Ch; IIONIAIb
OOKOBO U MOJHOM MOBEPXHOCTH

N3o0pakeHune MUIMHIPA HA TUIOCKOCTH.
PazBépTka nmnunapa. CeueHus HUIMHIpa
(TUTOCKOCTHIO, TApATIICIIBHON WUITH
MePIEHANKYISIPHONW OCH IHJIMH]IPA)

Konnueckast moBepxHOCTh, 00pa3yronue
KOHUYECKOW MOBEPXHOCTH, OCh U BEPILINHA
KOHUYECKOU MOBEPXHOCTH

Konyc: ocHOBaHME U BepIlINHA,




o0pa3yromiasi U 0Ch; IIIOMAAh OOKOBOM U
MOJTHOM TOBEPXHOCTHU

Y ceu€HHBIN KOHYC: 00pa3yroIIre U BBICOTA,;

? OCHOBaHUA U OOKOBast MOBEPXHOCTh
N306paxeHne KoHyca Ha MIOCKOCTH.

10 Pa3BépTka konyca. CeueHusi KOHyca
(TJI0CKOCTBI0, MAapaIIEIbHON OCHOBaHUIO, U
MJIOCKOCTBIO, TPOXOASIIEH Yepe3 BEPIIUHY)

1 Komb6unanust ten BpaiieHus u
MHOTOTPaHHUKOB
MHororpaHH1K, OIIMCAaHHBIN 0KOJIO chepbl;

12 cdepa, BlIMcaHHAsT B MHOTOTPAHHUK HITH B
TEJIO BpallleHus

13 [TonsTre 06 06béMe. OCHOBHBIE CBOWCTBA
00BEMOB TeT

14 O0BEM IUIMHpA, KOHYCa

15 OO0BéM 1mapa U mIomaas chepol
[TogoGHBIC TENa B TPOCTPAHCTBE.

16 COOTHOIIICHHS MEXTY TUIOIIAIIMHU
MOBEPXHOCTEH, 00bEMaMHK MOAOOHBIX TET

17 KonTtponbhas pabota mo temam "Temna
BpanieHus" u "O0bembI Ten"

18 BekTop Ha INIOCKOCTH U B IPOCTPAHCTBE

19 Co’)keHHEe ¥ BBIYMTAHUE BEKTOPOB

20 YMHOXEHUE BEKTOpa Ha YHCIIO
Paznoxenue BekTopa 1o Tpém

21 HEKOMILJIaHApHBIM BekTopaM. [IpaBuiio

napaujicjiicnmicaa




22

Pemenune 3amad, CBSI3aHHBIX C
MIPUMEHEHUEM TPaBUJI JEHCTBUH C
BEKTOpaMHU

23

[IpsimoyrosipHas cucreMa KOOpAuHaT B
npocTtpancTse. KoopanHaThl BEKTOpA.
[Ipocreitmme 3aga4u B KOOpAUHATAX

24

VYron mexay Bektopamu. CkansipHoe
MIPOU3BE/ICHUE BEKTOPOB

25

Borunicnenue yrioB Mex 1y NpsSMbIMU U
IUIOCKOCTSIMU

26

KoopauHaTHO-BEKTOPHBII METOA NTPU
peLIEeHUN T€OMETPUYECKUX 3a1a4

27

KonTtponbHas padota mo teme "BekTopsl u
KOOpJMHATHI B IPOCTpaHCTBE"

28

[ToBTOpEHHE, 0600IICHNE U
cucreMatusanys 3HaHuii. OCHOBHEIE
burypsl, GpakTbl, TEOPEMBI Kypca
TJIaHUMETPUHI

29

[ToBTOpeHue, 0600IIEeHNE U
cucrteMatusanys 3HaHuii. OCHOBHEIE
burypsl, GpakTbl, TEOPEMBI Kypca
IUTAHUMETPHUH

30

[ToBTOpeHnue, 0600MIICHNE U
cUCTeMaTu3alys 3HaHul. 3agauu
MJIAHUMETPUH ¥ METOJIBI UX PEIICHUS

31

[ToBTOpeHue, 0600IIEeHNE U
cucTeMaTu3alusa 3HaHui. 3agaun
TUTAHUMETPUH U METOJIbI UX PEIICHUS




[ToBTOpEeHue, 0600IIeHNE U
1 cucrteMatusanys 3HaHuii. OCHOBHEIE
burypsl, GpakTbl, TEOPEMBI Kypca

CTepEOMETPUH

33 Hrorosast kKoHTpoOJbHASA paboTa

34 [ToBTOpEHHE, 0600IICHNE U
cUCTeMaTH3alus 3HaHU!

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




YYEBHO-METOJINYECKOE OBECIMEYEHUE OBPA30OBATEJBHOIO
MPOLIECCA
OBS3ATEJILHBIE YYEBHBIE MATEPUAJIBI JIJISI VAEHUKA

Yueonuk- 'eomerpus. 10-11 xmaccel. ba3oBblilt U npoduapHbd ypoBHH. Y4YeOHUK /
Artanacsn JI.C. u np.- M.: IIpocsenienue;

METOANYECKHUE MATEPHUAJIBI J1JIA YYUTEJIA

YMK "T'eomerpus 7-9 kmaccer"

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
MHTEPHET
http://www.mccme.ru/ http://window.edu.ru/ http://window.edu.ru/window/method/

http:// www.edu.ru/
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