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HOACHUTEJBHASA 3AIINCKA

Pabouas nmporpamma ydebHoro kypca «l eomerpusi» 6a30BOro ypoBHS AJis
oOyuaromuxcst 10 —11 kmaccoB pa3zpaborana Ha ocHoBe DenepanbHOrO
roCyJIapCTBEHHOrO0  00pa3oBaTeNbHOTO  CTaHJapTa  CpPEAHEro  0OIIero
0o0pa3oBaHusl, ¢ YYETOM COBPEMEHHBIX MUPOBBIX TPEOOBAaHUM, MPEIbABISIEMBIX
K MaTeMaTU4eCKOMYy OOpa30BaHUIO, U TPAAMIIUN POCCUMCKOro 0Opa3oBaHMS.
Peanuzanus IPOrpamMMBl o0ecrieunBaeT OBJIAJICHHE KJTFOUYEBBIMU
KOMITETEHLIUSIMH, COCTABIISIOIIMMH OCHOBY JIJIsI CAMOPAa3BUTHSI M HEMPEPBIBHOTO
oOpa3oBaHusl, LEJIOCTHOCTh OOIIEKYTBTYPHOTO, JUYHOCTHOTO U
MTO3HABATEJIBHOTO Pa3BUTHS JINYHOCTH O0YUYarOIIUXCS.

HEJIU U3YUYEHUA YYEBHOI'O KYPCA

BaxxHocTh y4eOHOro Kypca I€OMETPUM Ha YpPOBHE CPEOHEro OOILEero
oOpa3oBaHusl 00YCJIOBJIEHA NMPAKTUYECKON 3HAYMMOCTBIO METANpPEAMETHBIX H
MPEAMETHBIX PE3YJIbTATOB O0YyUYEHHUs I'€OMETPUH B HANPABICHUU JTUYHOCTHOIO
pa3BuTHs oOywaromuxcs, (opMUpOBaHUsS (PYHKIHOHAIBHOM MaTEeMaTUYECKON
IPAaMOTHOCTH, HM3y4Y€HHUS JIPYyruX Y4YeOHbIX JAWCHMIUIMH. Pa3Butue vy
oOy4Jaronuxcsi MpaBUIbHBIX MPEACTABICHUN O CYIIHOCTH U MPOUCXOXKICHHUH
r€OMETPUYECKUX AaOCTpaKLUMii, COOTHOIICHHH PEAIbHOT0 U HACAIBHOIO,
XapakTepe OTPAKEHUS MATEMAaTUYECKOW HAYKOM SBICHHM M IPOLIECCOB
peanbHOr0 MHUpa, MECTE TEOMETPUU B CUCTEME HAYK U POJU MATEMATUUYECKOTO
MOJCIIUPOBAHUS B HAyYHOM T[IO3HAHMM W B INPAKTUKE CIOCOOCTBYET
(OpMHpPOBAaHHIO HAYYHOTO MHUPOBO33PEHUSI YYaIlUMXCS, & TaKKe KadecTB
MBIIUIEHUS, HEOOXOAUMBIX JJIs aJaTalliid B COBPEMEHHOM OOILIECTBE.

['eomeTtpus siBNsieTCS ONHUM K3 0A30BBIX MPEAMETOB Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHMs, TaK Kak OOECHEeYMBAET BO3MOKHOCTb HM3Y4YEHHUS Kak
JUCLUIUIMH €CTECTBEHHO-HAYYHOM HAIPaBJIEHHOCTH, TaK U TYMaHUTapPHOM.

Jlornyeckoe MblIUIEHHE, (GOPMUPYEMOE MPU M3YUYEHUH OO0YYaIOIIUMHUCS
MOHSITUMHBIX OCHOB TEOMETPUH U TIOCTPOSHUH LEMOYKH JIOTHYECKHUX
YTBEPXKACHUM B XOJIe PEIICHUS T€OMETPUUYECKUX 3ajad, YMEHHE BBIIBUTATh U
OMpPOBEPraTh TMIIOTE3bl HEMOCPEACTBEHHO MCHOJB3YIOTCS MPU PELICHUH 33]a4
€CTECTBEHHO-HAYYHOT'0 IIMKJIA, B YACTHOCTHU U3 Kypca (PU3HUKHU.

YMeHrue OpueHTHPOBATHCSA B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb
BO BCEX 00JaCTIX AESITENbHOCTU uenoBeka. OpueHTalus 4eioBeKa BO BPEMEHU
U MPOCTPAHCTBE — HEOOXOIUMOE YCJIOBHE €r0 COLMAIBHOTO ObITHS, dopma
OTpaXXEHUsI OKPY’KAIOIIET0 MUPA, YCIOBUE YCIEIIHOTO MO3HAHUS U aKTUBHOIO
npeoOpa3oBaHus JAeUcTBUTENbHOCTU. OmepUpoBaHUE MNPOCTPAHCTBEHHBIMU
oOpazamMu OOBEIMHSIET pa3Hble BUJbI YYEOHOW W TPYIAOBOM NEATETBLHOCTH,
ABJISIETCSI OAHUM M3 MPO(GECCUOHANIBHO BaXHBIX KauecTB, MO3TOMY aKTyajbHa
3a7a4a (GOPMUPOBAHUS Y OOYUYAIONIUXCS MPOCTPAHCTBEHHOTO MBIIIJICHUS KaK
Pa3HOBHUJIHOCTH OOPAa3HOTO MBIIUJIEHUS! — CYIIECTBEHHOIO KOMIIOHEHTa B
MOJITOTOBKE K MPAKTUYECKON AESATEIHHOCTH [0 MHOTUM HaIlpaBICHUSIM.

Lens ocBoeHus: nmporpamMmbl yueOHOTO Kypca «['eomeTpusi» Ha 6a30BOM
ypoOBHE 00y4yeHusi — o001ieo0pa3oBaTeIbHOE W OOILIEKYIBTYPHOE pa3BUTHUE
oOydaromuxcst 4yepe3 oOOecleuyeHHe BO3MOXKHOCTH  NPUOOPETEHHS U
UCIIOJIb30BAHUS CHUCTEMATUYECKUX TEOMETPUUYECKUX 3HAHUM U JEUCTBUH,
cneuu(UUHbIX ~ T€OMETPUM, BO3MOXKHOCTHM  YCHEIIHOTO  MPOJOJIKEHUS
oOpa3oBaHMsl MO CHEUUATBHOCTSIM, HE CBSA3aHHBIM C  [PUKIATHBIM
UCIIOJIb30BaHUEM T€OMETPUHU.



[Iporpamma mo reoMerpuum Ha 0a30BOM YpPOBHE MpeIHAa3HA4YCHA IS
oOyJaronMxcsi CpeIHEW IIKOJbl, HE HCIHBITHIBABIIMX  3HAYUTEIbHBIX
3aTpyJHEHUI Ha YpOBHE OCHOBHOIrO o0miero oOpa3oBaHus. Takum oOpazom,
oOyyaromiuecss Ha 0a30BOM YPOBHE JOJIKHBI OCBOUTH OOIIME MaTeMaTHYECKUE
YMEHHUsI, CBSI3aHHBIC CO CHEIM(PUKON FeOMETPUH U HEOOXOAUMBIE ISl )KU3HU B
COBpeMEHHOM obOuiecTBe. Kpome 3TOro, OHM HMMEIOT BO3MOXXHOCTb H3YyYHTh
reoMeTpuio 0oliee TITyO0KO, €ClIi B JAIBHEHUIIIEM BO3HHUKHET HEOOXOIUMOCTh B
reOMETPUUYECKUX 3HAHUSIX B MPO(ecCHOHATBHOM e TEIbHOCTH.

JlocTH)KE€HHE LIeJId OCBOEHHUs MPOrpaMMbl O00ECHEUHMBAETCS PEIICHHEM
COOTBETCTBYIOIIMX 3a4ad. [IpHopuTETHBIMM 3aJadyaMud OCBOEHHS Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHE B 10—11 knaccax gBisiroTcs:

e (opMmHpoBaHHE MPEICTABICHUS O TEOMETPUM KaK YacTH MHPOBOMU

KYJbTYPbI K OCO3HAHUE €€ B3aUMOCBSI3H C OKPY>KAIOIUM MUPOM;

e (opMupoBaHuE NpeACTaBICHUS O MHOTOIPAaHHUKAX U TeJlaxX BPAIlCHUS
KaK O BaXHEHMIIMX MAaTEeMAaTHUYECKHMX MOJIENAX, MO3BOJISIIOLIUX
ONKCHIBATH U U3y4YaTh Pa3HbIE SIBJICHUS OKPYKAIOIIETO MUPA;

e (QopMupoBaHuEe yMEHHs paclo3HAaBaTh Ha YEpTEXKaX, MOJEIAX U B
peaTbHOM MHpPE MHOTOTPAaHHHUKH U TeJla BpaIlleHUS;

e OBJIQJICHME METOAAMHM pEIICHHMs 3aJad Ha T[OCTPOCHHS  Ha
M300paKEHHSIX TPOCTPAHCTBEHHBIX (PUTYD;

e (QopMupoBaHuE YMEHHsS ONEPUPOBATH OCHOBHBIMH TMOHSATHUSAMH O
MHOTOIPAaHHHMKAX M TeJaX BPALLEHUS U UX OCHOBHBIMU CBOICTBaMU;

e OBJIQJICHUE AQJITOPUTMAMH PEIHICHHS OCHOBHBIX THUIIOB  3ajady;
(opMHpOBaHWE YMEHHS TPOBOJUTH HECJOXKHBIE JIOKa3aTelIbHbIE
PAcCyKJIEHUS B XOJE PELIECHUs CTEPEOMETPUUYECKUX 3aJ1ad M 3a]ad C
MPAKTUYECKUM COJEP’KaHUEM;

e pa3BUTHE  UHTEIUIEKTYaJbHbIX M  TBOPYECKHUX  CIHOCOOHOCTEM
oOy4Jaroniuxcsi, IO3HABATEIIbHOM aKTUBHOCTU, MCCIEI0BATEIbCKUX
YMEHHM, KpUTUIHOCTH MBITIICHUS;

e (¢opmupoBaHue  (PYHKIHMOHAJIBHOW  TPaMOTHOCTH,  PEJICBAHTHOMU
r€OMETPUU: YMEHHE paClO3HaBaTh MPOSIBICHUS T€OMETPUUYECKUX
MOHSATUH, OOBEKTOB M 3aKOHOMEPHOCTEH B peajbHBIX >KHU3HEHHBIX
CUTYaIUsX U MPHU U3YYCHUH APYTUX yU4EOHBIX MPEIMETOB, MIPOSBICHUS
3aBUCUMOCTEl M 3aKOHOMEPHOCTEH, (POpMYyIMpOBaTh KX Ha S3bIKE
F€OMETPUM M  CO3/1aBaTh TIE€OMETPUUECKHE MOJEIH, MPUMEHSThH
OCBOCHHBIH TE€OMETPUYECKMI ammapar g pPelIeHHs MPaKTUKO-
OpPUEHTHUPOBAHHBIX  3aJay, MHTEPIPETUPOBATH U  OLICHUBATH
MOJIyYCHHbIE PE3YJIbTATHI.

OTnuuuTenbHO 0COOCHHOCTHIO TPOTrPAMMBI SIBJIIETCS BKIIFOUEHHUE B KypC
CTEPEOMETPUM B Hayalle €ro Mu3y4YeHHs 3aJad, pelIaeMblX Ha YpOBHE
MHTYUTHUBHOTO MO3HAHMS, U ONpeeIEHHBIM 00pa30oM OpraHu3oBaHHas paboTa
HaJ HUMH, YTO CHOCOOCTBYIOT Pa3BUTHIO JOTMYECKOTO M MPOCTPAHCTBEHHOIO
MBIIIJIEHUS, CTUMYJIUPYET MPOTEKaHNE MHTYUTHUBHBIX MPOILIECCOB, MOTUBUPYET
K JaJbHEUILIEMY U3YYECHUIO IIPEIMETA.

[Ipeanoutenue oTAAETCSA HATJISAIHO-KOHCTPYKTUBHOMY METOAY OOy4eHwUs,
TO €CTh TEOPETUYECKHE 3HAHUS HMEIOT B CBOEW OCHOBE YYBCTBEHHOCTH
NPEIMETHO-TIPAKTUYECKON  JeATEIbHOCTH. Pa3BUTHE  MPOCTPAHCTBEHHBIX
NPEICTAaBICHUNA Yy Yy4allluXCs B Kypce CTEPEOMETPUU MPOBOAUTCS 32 CUET
pelieHusl 3ajJady Ha CO3JaHuEe NPOCTPAHCTBEHHBIX O0pa3oB W 3ajJay Ha
onepupoBaHUE MPOCTPAHCTBEHHbIMU oOpa3zamu. Co3naHue oOpasza MpOBOAUTCS



C OMOPOH Ha HATJSAHOCTH, a ONIEPUPOBAHKIE 00Pa30M — B YCIOBUSIX OTBJICUCHUS
OT HAIJISIAHOCTH, MBICIEHHOTO U3MEHEHUS €T0 UCXOHOTO COJIEP KAHMS.

OcHoBHBIE cozepkarenbHble JuHUKM Kypca «['eomerpum» B 10-11
Kinaccax: « MHororpaHHukn», «IIpssMble U IIOCKOCTHA B MPOCTPAHCTBEY, «Tena
BpaieHus», «BekTopel M KoOpIMHATBI B mpocTpaHcTBe». DopMupoBanue
JIOTUYECKUX YMEHUU PACTIPEIENSIETCS] HE TOJIBKO M0 COAEP/KATEIbHBIM JTUHUSAM,
HO | 110 ToJiaM 0Oy4eHHS Ha YPOBHE CPEIHEr0 00IIero o0pa3oBaHusI.

Conepxanne o0pa3oBaHUsl, COOTBETCTBYIOIIEE MTPEAMETHBIM PE3yJIbTaTaM
OCBOEHHUs paboueld MporpaMMbl, paclnpenea€HHbBIM 0 ToJlaM OOy4YeHHs,
CTPYKTYpUPOBAHO TaKUM O0pa3oM, 4YTOOBI OBJAJCHHE TE€OMETPUUCCKUMHU
MOHATUSIMU M HABBIKAMH OCYIIECTBIISUIOCH MOCIEA0BATENIBHO U IMOCTYNATENbHO,
C COONIOACHWEM TMPHUHIMIIA TIPEEMCTBEHHOCTH, 4YTOOBI HOBBIC 3HAHMS
BKJIIOYAJIUCh B OOLIyI0 CHUCTEMY TIE€OMETPHYECKUX  IPEICTaBICHUI
oOy4Jaronuxcsi, pacmumpsis U yrayosss e€, o0pa3ysl IpOYHblE MHOKECTBEHHBIE
CBA3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha u3yuyenue reomerpun orBoaures 2 yaca B Henento B 10 kimacce u 1 yac
B Hemento B 11 kiacce, Bcero 3a aBa rojga oOydeHus - 102 yueOHBIX yaca.



COILEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

IIpsiMble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TMOHATUSA CcTepeoMeTpuu. Touka, mOpsmas, IJIOCKOCTb,
npoctpaHcTBO. lloHsATHE 00 aKCHMOMAaTUYECKOM MOCTPOEHUH CTEPEOMETPHHU:
AKCHOMBI CTEPEOMETPHH U CIEACTBUS U3 HUX.

B3anMHOe pacnosiokeHHe NPSIMBIX B MPOCTPAHCTBE: IMEPECEKAIOIINECH,
napajuieJbHble W CKpelmBarommecs npsmelie. [lapamnenbHOCTh NpAMBIX U
IJIOCKOCTE B NPOCTPAHCTBE: MapajuieibHbIE MpsSMbIE B MPOCTPAHCTBE;
MapajuieIbHOCTh TPEX MPSAMBIX; NAPAILIEIBHOCTh IPSIMOM U IJIOCKOCTH. YTJIBI C
COHANPABICHHBIMUA CTOPOHAMH; YroJl MEXAy MpSAMBIMH B MPOCTPAHCTBE.
[TapannenbHOCTP  IJIOCKOCTEM:  MApajulesIbHBIE  IUIOCKOCTH;  CBOWCTBA
napajuieldbHbIX IUIOCKOCTe. [lpocreiiime NpoCTpaHCTBEHHbIE (QUIYpPHl Ha
IJIOCKOCTH: TETpa’Ap, KyO, mapasuiesenume/; HOCTPOEHUE CEUCHHI.

[lepneHANMKYISIPHOCTD MPSMOM M TUIOCKOCTHU: MEPIEHAUKYIISIPHBIE TPSIMbIE
B IIPOCTPAHCTBE, NPSAMbIC NapaJIeIbHbIE U MEPIEHIUKYISIPHBIE K MJIOCKOCTH,
MPU3HAK TNEPHEHANKYJISIPHOCTH MNPSAMON W IJIOCKOCTH, TeOopeMa O MpsSMOM
MIEPIICHIUKYJIIPHON TIJIOCKOCTH. YTJIbI B IIPOCTPAHCTBE: YOI MEXKIY NPSIMOMN U
IUIOCKOCTBIO; JABYIPaHHBIA yTOJI, JMHEWHBIA Yroja JABYTPAHHOIO YyrIJia.
[lepnenaukymnsip W HaKJIOHHBIC: pPACCTOSHUE OT TOYKM JO IUJIOCKOCTH,
paccTOsIHUE OT MPSAMOM A0 IUIOCKOCTH, MPOEKUUSI (PUTYphl HA IIOCKOCTb.
[lepneHAMKYISIPHOCTD  TUIOCKOCTEH: TPHU3HAK MEPHEHAUKYISIPHOCTH JIBYX
IockocTer. Teopema o TpEX NEPHEHIUKYISPax.

MHOrorpaHHUKHU

[loHsiTME MHOrOrpaHHMKAa, OCHOBHBIE JJIEMEHTbl MHOIOTPaHHUKA,
BBINYKJIBIE W HEBBINYKJbIE MHOTOIPAHHHUKHM; pa3BEPTKA MHOTOIPAHHHKA.
[Ipuzma: n-yronbHas mnOpu3Ma; TPaHU W OCHOBAHUS NPU3MBI; NOpsMas U
HaKJIOHHAs  MpuU3Mbl; OOKOBasg W  TMOJHAs  MOBEPXHOCTb  IMPHU3MBI.
[Tapannenenunien, mTPSAMOYTOJIbHBIA MAapAJUICICNUIEC] W €ro CBOMCTBA.
[lupamuga: N-yrojapHas nupamujaa, rpaHd U OCHOBAaHUE NMUpPaMUbl; OOKOBas U
MOJIHASI TIOBEPXHOCTh MUPAMUJbI, MpaBUIIbHAA W YyCEUEHHAs MHpPaAMUJA.
DOneMeHTbl Tpu3Mbl U OUpaMmuabl. [lpaBUiibHbIE MHOTOTPaHHUKHW: TOHSITHE
MPaBUJILHOTO MHOTOTPaHHUKA; MpaBWIbHAS MPU3Ma W MpPaBUIIbHAS MUpaMUAa;
MpaBWjIbHAsl TpEyrojbHas MNHpaMHIa M TOPaBUWIBHBIA  TETpadap; Kyo.
[IpeacTraBinenre O MPaBUIBHBIX MHOTOTPAHHUKAaX: OKTa’Ap, IOACKa’aAp U
ukocasap. CeueHus NpU3Mbl U TUPAMUJIBI.

CummeTpust B MPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIILHO TOYKH, TPSIMO,
IUIOCKOCTUA. OJEMEHThl CHUMMETpUM B TNHUpaMuAax, Napajiesienunenax,
NPaBUJIbLHBIX MHOTOIPAHHUKAX.

Bbluucienue 5»1€MEHTOB MHOTOIPAHHMKOB: pPEOpa, AMArOHaIM, VYTJIbI.
[Tnomans OOKOBOM MOBEPXHOCTH M TMOJHOW IMOBEPXHOCTU MPSMON HPHU3MBI,
IUIOLIAAb OCHOBAaHUM, TeopeMa O OOKOBOM IMOBEPXHOCTHU MPSMON MPU3MBI.
[Inomans OOKOBOM MOBEPXHOCTH M TOBEPXHOCTH MPABUIBHOM MUPAMUIBI,
TeopemMa O IUIom@aAn yceuéHHou mupamuabl. [lonarue o6 o0béme. OOBEM
OUpaMUIbl, TIPU3MBI.

[Tono6nsie Tena B mpocTpaHcTBEe. COOTHOIIEHUS MEXKIY IUIOMIAAIMU
MOBEPXHOCTEHN, 00bEMaMU OJIOOHBIX TEll.

11 KJTACC



Tena Bpamenus

[unuuaapuyeckass  MOBEPXHOCThb,  OOpasylollue  I[WIMHIPUYECKON
MTOBEPXHOCTH, OCh LMJIMHIAPUYECKOW MNOBEPXHOCTH. l{unuHAp: OCHOBaHUS M
OOKOBasi TOBEPXHOCTh, OOpasylomias W OCh; IUIOMAAh OOKOBOM W TIOJTHOU
MTOBEPXHOCTH.

KoHnueckast noBepXHOCTh, 00pa3yroniue KOHNYECKOH MOBEPXHOCTH, OCh U
BEpUIMHA KOHHMYECKOW TNOBEpXHOCTH. KOHyC: OCHOBaHME M BepIIMHA,
oOpa3syromas ¥ 0Ch; IUIONIAAh OOKOBOH M TIOJHOW MOBEPXHOCTH. Y CEUEHHBIN
KOHYC: 00pa3yIolye U BEICOTA; OCHOBAHUS U OOKOBAsI TOBEPXHOCTD.

Cdepa u map: 1meHTp, paanyc, TuaMeTp; IUIONIAIb MTOBEPXHOCTH C(hephl.
Bzaumnoe pacnonoxenue cepbl M IUIOCKOCTH; KacaTelbHas IJIOCKOCTh K
cthepe; miomaas chepsl.

N300paxkeHre Ten BpallleHWs Ha IUIOCKOCTU. Pa3BépTka ummimHapa u
KOHYycCa.

KoMmOvHanuu Ten BpallleHHs M MHOTOTPaHHUKOB. MHOrOrpaHHUK,
ONMCaHHBIA OKOJIO cdepbl; chepa, BOUCAHHAS B MHOTOIPAHHMK, WIIA TEJO
BpalICHUSI.

[Tonsatue 06 oOnéMe. OCHOBHBIE CBOMCTBA 00BEMOB Tenl. TeopemMa 00
00bEME MPSIMOYTOJIBHOTO Tapajuienenunena W cieactBuss u3z He€. OO0bEM
HUWJIMHIpa, KoHyca. O0BEM 1apa u miomaab cepsl.

[TogoOHbie Tena B mpocTpaHcTBe. COOTHOWIEHHS MEXAY IUIOMIAASIMHU
MOBEPXHOCTEN, 00BEMaMU MOJOOHBIX TEN.

CeueHnsa nwiMHApa (MAapauieNbHO W MEPHEHAMKYJSAPHO OCH), CEYEHUs
KOHyca (IapajieIbHOE OCHOBAHUIO M MPOXOASIIEe Yepe3 BEPILIUHY), CEUEHUS
miapa.

BekTOopbl M KOOPAMHATHI B IPOCTPAHCTBE

BekTtop Ha miockoctd U B mpoctpaHcTBe. ClOXKEHHWE W BbIYUTAHUE
BEKTOPOB. YMHOKEHHE BEKTOpAa Ha YHCIO. Pa3lnoxkeHne BEKTOpa IO TPEM
HEKOMIUIaHApHbIM BekTopaM. [IpaBuno napauienenunena. Pemenwue 3anad,
CBSI3aHHBIX C NMPUMEHEHUEM MpaBWI JIEUCTBUM ¢ BekTopamu. [IpsMoyrosbHas
cucremMa KoopauHaT B npocTpaHcTBe. KoopamuHatel Bektopa. IIpocreiimme
3a/layd B KOOpJMHATax. YToJl MeXIy BekTopaMu. CKalsipHOE MPOU3BEACHUE
BEKTOPOB.  BblunclieHHEe yIVIOB  MEXIy TpSIMBIMH U IUJIOCKOCTSIMHU.
KoopinHAaTHO-BEKTOPHBIM METOJ TpPH PEIIEHUH TEOMETPUUYECKUX 3ajad.



IHIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJIbTaThl OCBOCHHUSI MPOTPaMMbl Y4EOHOTO TMpeaMeTa
«MareMaTuka» XapakTepu3yrOTCs:

I'paxxnanckoe BocnuTanue:

c(hOPMHUPOBAHHOCTHIO TPAKIAHCKOW TO3MIMHK  OOYyYaromerocss Kak
AKTUBHOT'O W OTBETCTBEHHOI'O 4WJI€HA POCCUIMCKOIO 00IECTBA, MPEACTABICHUEM
0 MaTEeMaTHYECKUX OCHOBaX (YHKIIMOHUPOBAHMS PA3JIUYHBIX CTPYKTYD,
ABJICHUM, NPOLEAYp TPakJaHCKOro oOmecTBa (BBIOOPHI, OMPOCHI W TP.),
YMEHHEM B3aUMOJICMCTBOBATH C COIIMATbHBIMU UHCTUTYTAMU B COOTBETCTBUHU C
uX (QYHKIUSIMHA U HA3HAUYCHHUEM.

IlaTpuoTnyeckoe BOCIUTAHME:

chopMHPOBAHHOCTBIO  POCCHHCKOM  TPaXTAHCKOM  HMACHTHYHOCTH,
YBOKEHUS K MPOIUIOMY M HACTOSIIEMY POCCHUICKONW MaTeMAaTHUKU, [IEHHOCTHBIM
OTHOUICHHEM K JOCTHXEHUSIM POCCUHUCKHMX MAaT€MaTUKOB M POCCHMCKOU
MaTeMaTUYECKOM IIKOJbI, K HCIIOJIb30BAHUIO ATUX JOCTHXKEHUM B APYrUX
HayKax, TEXHOJIOTHUSX, c(hepax SIKOHOMHUKHU.

JIlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHUEM JTyXOBHBIX LEHHOCTEN POCCHIICKOTO Hapoaa;
c(hOpPMHUPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHMS, OSTHUYECKOTO TMOBEICHUS,
CBSI3aHHOTO C MPAaKTUYECKUM TMPUMEHEHUEM JIOCTUKEHUM HAyKH W
NEATEIbHOCThIO yU4E€HOr0; OCO3HAaHWEM JIMYHOTO BKJIAaJla B IOCTPOCHHUE
YCTOWYUBOTO OYyAYIIETO.

JcTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKUM OTHOILIEHHEM K MUPY, BKJIIOYAsi ICTETUKY MaTeMaTUYECKUX

3aKOHOMEPHOCTEH, 00BEKTOB, 3aj1ady, peleHnH, paccyXIEHUM;
BOCIIPUMMYHBOCTBIO K MATEMaTUYECKUM AacleKTaM pAa3jIu4HbIX BHJIOB
UCKYCCTBA.

du3nyecKoe BOCIUTAHUE:

c(OPMHUPOBAHHOCTHIO YMEHUS NPHUMEHSITh MaTEeMaTHYECKUE 3HAHUS B
HWHTEpecax 3JI0pOBOTO U 0Oe30macHoro ooOpa3a KU3HU, OTBETCTBEHHOTO
OTHOLIEHUSI K CBOEMY 3JI0POBBIO (3J0pOBOE MUTAaHUE, COATTAHCUPOBAHHBIM
PEXHUM 3aHITHIN U OTABIXA, pEryJisspHast pu3nuecKas akTUBHOCTD); (PU3NYECKOTO
COBEPILIEHCTBOBAHMS, npu 3AHITHIX CHIOPTUBHO-03/J0POBUTEIBHOM
NEeSATEIbHOCTBIO.

TpynoBoe Bocnuranue:

TOTOBHOCTBIO K TPYAY, OCOBHAHMEM LIEHHOCTH TPYJIOJIIO0US; HHTEPECOM K
paznuuyHbiM  cdepaM  TpodecCHOHaTbHON  AESTENbHOCTH, CBS3aHHBIM C
MaTEMaTUKOW U €€ MPUIIOKEHUSIMH, YMEHHEM COBEpILATh OCO3HAHHBIA BBIOOD
Oynymieit npodeccun M peasu3oBBIBaTh COOCTBEHHBIC >KU3HCHHBIC IUIAHBI,
FOTOBHOCTBIO W CIIOCOOHOCTBIO K MaTeMaTUYeCKOMY OOpa3oBaHHUIO U
caM000pa30BaHUI0 Ha MPOTSKEHUU BCEH >KM3HU; TOTOBHOCTBIO K aKTUBHOMY
YYaCTHIO B PELICHUU MPAKTUYECKUX 3aJ1a4 MaTEMaTUYECKON HapaBIEHHOCTH.

JKOJIOrMYeCcKoe BOCIMTaHHE:

c(OpPMHUPOBAHHOCTHIO IKOJIOTMYECKOW KyJNbTYphl, TOHUMAHUEM BIIUSHUS
COLIMAIBHO-D)KOHOMHYECKUX  MPOLIECCOB HAa  COCTOSIHME MPUPOJHON H
COLIMAJIBHOM CpeJlbl, OCO3HAHHEM TIJIO0AJIBHOTO XapakTepa HKOJIOTUYECKUX
npoOJjieM; OpHEeHTaIMel Ha TMPUMEHEHHWE MaTEeMaTHUUYEeCKUX 3HAHUU IS



pelIeHus 3a1a4 B 00JIaCTH OKPYXKAIOUIEH Cpe/ibl, MIaHUPOBAHUS MOCTYIKOB U
OLIEHKH UX BO3MOXHBIX ITOCIEACTBAN I OKPYKAIOIIEH CPEJIbI.

ILleHHOCTH HAYYHOTO MIO3HAHMS:_

c(hOpMHUPOBAHHOCTHIO MHPOBO33PEHNUS, COOTBETCTBYIOILETO
COBPEMEHHOMY YPOBHIO pPa3BUTHS HAayKH M OOILIECTBEHHOW MPaKTUKH,
MOHMMAaHUEM MaTEMaTHYECKOW HAyKH Kak cepbl YeTOBEUECKON e TEIbHOCTH,
ATAIoOB €€ Pa3BUTHUS U 3HAYMMOCTH Ul PA3BUTHUS LUBWIN3ALWU; OBJIAJCHUEM
A3BIKOM MATEMaTUKH M MaTEMaTUYECKON KyJIbTYpPOUl Kak CPEIACTBOM MO3HAHUS
MHpA; TOTOBHOCTBIO OCYIIECTBIISITH HPOEKTHYIO M  MCCIENOBATENBCKYIO
NEeATENbHOCTh MHNBHUIYAIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIC pe3yabTaThl OCBOSHHUS MPOTPAMMBI y4eOHOTO TTpeaMeTa
«MaremaTuka» XapaKTEPUIYIOTCS OBJIaJICHUEM YHUBEPCATbHBIMH
NO3HABAMENbHBIMU  OCUCMBUAMU, VHUBEPCATbHOIMU — KOMMYHUKAMUBHBIMU
0elicCmBUAMU, YHUBEPCATbHBIMU Pe2YIAMUBHBIMU OeUCTNBUAMU.

1)  Vuueepcanvuvie no3nasamenwvuvle Oeticmeus, 0becneuudarOm
Gopmuposanue 6a308bIX KOSHUMUBHBIX NPOYECco8 o0dyuanwuxcsi (oceoeHue
Memo008  NO3HAHUA — OKPYHCAIoWe2o Mupa, NnpumMeHeHue  J10SUYEeCKUX,
ucciedo8amenbCcKux onepayuil, ymenuu pabomams ¢ ungopmayueti).

Ba3oBble jiornyeckue aeiicTBUA:

e BBISIBISITH 5 XapaKTEepU30BaTh CYIIECTBEHHBIC MIPU3HAKU
MaTeMaTUYECKUX OOBEKTOB, MOHATHI, OTHOIIIEHUN MEXy MOHSITUSIMU;
bopmMyIUpOBaTH ONPEAECTICHUS TTOHSITHH; YCTaHaBJIUBATh

CYIIIECTBEHHBIN MPU3HAK KJIacCU(UKAIIMK, OCHOBAHUS JIsi 0000IIEeHNUS
Y CpaBHEHUS, KpUTEPHUH MPOBOJAUMOTO aHAIIN3A;

e BOCIPUHUMATH, (HOPMYIUPOBaTH M MNPeOoOPA3OBBIBATH CYKICHHUS:
YTBEPAMUTENIbHbIE U OTpPULATENbHbIC, €AMHUYHBIC, YaCTHBIE U OOIIME;
YCIIOBHBIE;

e BBIBISTH MAaTeMaTHUYECKHME 3aKOHOMEPHOCTH, B3aUMOCBSI3U U
NpoTUBOpeUHsi B (DaKTax, JAHHBIX, HAOIOJCHUSIX U YTBEPKICHUSIX;
npeasiaraTh ~ KpUTEpUU 71 BBISIBJICHUS  3aKOHOMEPHOCTEH U
MIPOTUBOPEYMH;

e JIeJaTh BBIBOJBI C MCIOJb30BAHUEM 3aKOHOB JIOTUKH, AETYKTHBHBIX W
MHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIOUEHHI M0 aHAJIOTUU;

e TMPOBOJAUTH  CAMOCTOSITEIBHO  JIOKAa3aTelIbCTBA  MATEMAaTUYECKUX
yTBEpXKIAEHUU  (MpssMble W OT  MPOTUBHOTO),  BHICTpaUBaTh
apryMeHTaIuIo, OPUBOIUTL  TOPUMEPhl U KOHTPIPHUMEPHI,
000CHOBBIBaTh COOCTBEHHbIE CYKJICHUS U BBIBObL;

e BbIOMpaTh CHOCOO perieHus: yuyeOHOW 3aiayu (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIICHUs, BLIOMpATh HauboJiee MOAXOASANIUN C y4E€TOM
CaMOCTOSITEJIbHO BbIIEJIEHHBIX KPUTEPHUEB).

Ba3oBble uccienoBaresbcKkue 1eHCTBUA:

e HCMOJBb30BATh BOMNPOCHI KAaK  HCCIEAOBATEIIbCKUNA  MHCTPYMEHT
no3HaHus; (GOpMYIUPOBATH BONMPOCHI, (DUKCUPYIOIIKE MPOTUBOPEUUE,
npo0ieMy, yCTaHABIMBATh UCKOMOE U IaHHOE, (POPMHUPOBATH THUIIOTE3Y,
apryMEHTUPOBATh CBOIO MO3UIUIO, MHEHUE;

e TMPOBOJAUTH  CAMOCTOSITEIbBHO  CIUIAHMPOBAHHBIM  HKCIIEPUMEHT,
UCCJIEIOBAHUE M0 YCTAaHOBJIEHHIO OCOOEHHOCTEH MaTeMaTH4YecKOro



00bEKTa, SBICHUS, IPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEXKIY
00bEKTaMH, SIBICHUAMHU, IPOLIECCAMU;

CaMOCTOATENbHO  (popMyIupoBaTh OOOOIIEHUS ¥  BBIBOJABI  I10
pe3ynbTaTaM MPOBEIEHHOTO HAOJIOIEHUS, WUCCIECIOBAaHUS, OIICHUBATDH
JIOCTOBEPHOCTH MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJAOB U 0O000IICHUI;
MIPOTHO3UPOBATh BO3MOKHOE PA3BUTHUE IMPOIECCA, a TaKKE BBIIBUTATh
MPENOJIOKEHUS O €T0 Pa3BUTHUHU B HOBBIX YCIIOBUSIX.

Pabora ¢ unpopmanueii:

BBISIBJIATH 1e(pULINUTHI MHDOpMALNK, JaHHBIX, HEOOXOIUMBIX JJIsi OTBETA
Ha BOIIPOC U ISl PELICHHUS 3a/1a4K;

BbIOMpaTh MH(OPMALMIO W3 HUCTOYHUKOB  PA3IUYHBIX  THIIOB,
AHAJIM3UPOBATh, CHUCTEMAaTU3UPOBATh 151 MHTEPIPETUPOBATH
MH(}OpMaALUIO Pa3IUYHBIX BUAOB U (POPM MPEICTABICHHUS,
CTPYKTYpPUPOBAaTh HMH(POpPMALMIO, MPEACTaBIATh €€ B Pa3IMYHBIX
(opmMax, MILTIOCTPUPOBATH TpaUUECKH;

OLICHMBATh  HAA&KHOCTh  MHPOPMALMU IO  CaMOCTOSITEIBHO
c(hOpMYITUPOBAHHBIM KPUTEPUSIM.

2) Vuueepcanvhvie KOMMYyHUKaGmueHwle Oelicmeus, 0becneuusaom
choOpMUPOBAHHOCIb COYUATILHBIX HABLIKOG 00YUAOUUXCSL.
Oo0menue:

BOCIIPUHUMATh M (OPMYJIUPOBaTh CYXACHHS B COOTBETCTBUHU C
YCIOBHUSIMU U LEISIMH OOUIEHUS; SCHO, TOYHO, TPAMOTHO BBIPAKATh
CBOI0O TOYKY 3pE€HHS B YCTHBIX M NHCBMEHHBIX TEKCTax, JaBaTh
MOSICHEHUS TI0 XOJy PELICHMs 3a/auyd, KOMMEHTHUPOBATH MOJYYEHHBIN
pe3yJIbTaT;

B XOJ€ OOCYXKIEHMs 3aJaBaTb BOIPOCHI IO CYILIECTBY OOCYyKIaeMou
TEMbI, TPOOJIEMBI, pEIIAEMOM 3a/au, BbICKa3bIBATh WU, HALICTICHHbIC
Ha TMOWUCK pEUIEHMS; COIMOCTAaBISATh CBOM CYXICHUS C CYXICHUSIMU
IPYrUX YYaCTHUKOB IHMAJIOTa, OOHApYXUBATh pa3IMuM€ U CXOACTBO
MO3ULIUNA; B KOPPEKTHOU (opme QopMynHpoBaTh pa3zHOTIACHUS, CBOU
BO3PAXKEHUS;

MPEACTABIATh  pE3yJbTaThl  pEUIEHUs  3aJayd, dSKCIEpPUMEHTa,
UCCJIEIOBaHMs, MPOEKTa; CaMOCTOSATENbHO  BbBIOMpaTh  (dopmar
BBICTYIUIEHUSI C Y4Y€TOM 3ajJady Mpe3eHTalUd M OCOOEHHOCTEU
ayJIUTOPHH.

CorpyaHuyecTno:

3)

MOHMMATh M  UCIOJIb30BaTh  MPEHUMYIIECTBA  KOMAaHAHOW U
UHAMBUIYabHON paOOThl MPHU PELICHUU y4eOHBIX 3a/1ay; NPUHUMATh
Helb COBMECTHOM  JI€ITENIbHOCTH, IUJIAHUPOBATh  OPraHU3AIUI0
COBMECTHOM paboThl, pachpenensiTh BUAbI padOT, JOTOBAPUBATHCA,
o0CyXJaTh TMpolecc U pe3ylbraT paboThl; 00001aTh MHEHUS
HECKOJIbKUX JIFOACH;
y4acTBOBaThb B TPYNINOBBIX (opmax paboTel (0OCyKIaeHus, OOMeH
MHEHUH, «MO3TOBbI€ IITYPMbD» M HHBIE); BBINOJHATH CBOI YacCTh
paboThl M KOOPAMHUPOBATH CBOM JACUCTBUS C JPYIMMHU YIICHAMH
KOMaH/Ibl; OLIEHMBATh Kaue€CTBO CBOEro BKJaJa B OOLIUN MPOAYKT IO
KpUTEPUSIM, CHOPMYITUPOBAHHBIM YUaCTHUKAMU B3aUMOJICHCTBHSI.
Vuueepcanonvie  pecynamuenvie  Oeticmsus, — obecneyugarom

Gdopmuposarue cMblCLO8bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranusanus:



e COCTAaBIIATH IUIAH, AITOPUTM PEIICHUS 3a/1a4H, BBIOMPATh CIIOCO0
pelIeHus ¢ Y4ETOM UMEOUIUXCSI PECYPCOB U COOCTBEHHBIX
BO3MOXHOCTEM, apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI

penieHuit ¢ y4éTomM HOBOM MHMOPMAIIUH.

CaMOKOHTPOJIb:

e BIJIQJICTh HaBBIKAMHM TO3HABAaTEIbHOM pediieKcuM Kak OCO3HaHUS
COBEpIIAEMbIX  JIEMUCTBUH W  MBICIUTEIBHBIX  IPOIECCOB,  HX
pe3yNbTaToOB; BJIAAETh CHOCO0AMU CaMOIPOBEPKH, CAMOKOHTPOJIS
npoliecca U pe3yJibTara perieHus: MaTeMaTUYeCcCKOH 3a1auu;

e TMPEABUICTH TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IMPU PEIICHUU
3a/layd, BHOCHUTH KOPPEKTHUBBI B JESATEIBHOCTb HAa OCHOBE HOBBIX
00CTOSITENBCTB,  JAHHBIX, HAWJCHHBIX  OIIMOOK,  BBISBJICHHBIX
TPYAHOCTEN;

e OIICHMBATh COOTBETCTBHE pe3yJbTaTa LETU U YCJIOBHUSIM, OOBICHSITH
NPUYUHBI JOCTHKEHUS UM HEIOCTUKEHHUS PE3YJIbTATOB JEATEIIBHOCTH,
HAXOJUTh OIMUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HHPEAMETHBIE PE3YJIBTATBI
10 KITACC

OrnepupoBatTh NOHATUSAMU: TOUKA, PSIMAasi, IIIOCKOCTb.

[IprMeHSATh aKCMOMBI CTEPEOMETPUU U CIEICTBUS U3 HUX MPU PEIICHUU
r€OMETPUYECKHX 3a/1au.

OnepupoBaTh NOHATUAMM: MAPAJUIENBHOCTh W MNEPIEHAUKYISIPHOCTH
MPSMBIX U IUIOCKOCTEM.

KnaccuduimpoBath B3aMHOE pPACIONIOKEHUE MPSIMBIX U TIOCKOCTEH B
POCTPAHCTBE.

OnepupoBaTh MOHATUSIMHU: JIBYTPaHHBIN YroJj, TpaHd JABYI'PAHHOTO Yrija,
pedpo BYTpaHHOTO YIJIa; JMHEHHBIN yroy ABYTpaHHOTO YIJia; TpaaycHas Mepa
JIBYIPAHHOTO yTJIa.

OnepupoBaTh MNOHSATUSMH: MHOTOTPAHHHK, BBIINYKIIBIA M HEBBITYKIIbIN



Pematp 3amaun Ha HaXOXXJEHUE TEOMETPUUYECKUX BEIMYMH MO 0oOpasiam
WJIM aJropuTMaM, MPUMEHSI U3BECTHbIE AaHAIUTUYECKHE METO/IbI IIPU PELICHUU
CTaHAAPTHBIX MAaTEeMATHUYECKUX 33Ja4 Ha BBIYUCICHHE YIJIOB MEXKIY
CKPEUIMBAIOIIUMHUCS MPAMBIMHA, MEXAY MPSAMOM M IUIOCKOCTBIO, MEXKIY
IJIOCKOCTSIMH, JIBYTPAHHBIX YTJIOB.

Boruncnate 00BEMBI M IUIOMIAAM TMOBEPXHOCTEH MHOTOTPAaHHUKOB
(npusma, mUpamuaa) ¢ HNpUMEHEHUEM (OPMYJ; BBIYUCIATH COOTHOILECHHS
MEX/1y TUIOIIAIMU TIOBEPXHOCTEH, 00bEMaMU TTOJOOHBIX MHOTOTPAHHHUKOB.

OnepupoBarh NOHATHSAMHU: CUMMETPHUSI B MPOCTPAHCTBE; LIEHTP, OCh U
IJIOCKOCTh CHMMETPHH; LIEHTP, OCh U IJIOCKOCTh CHMMETPUHU (PUTYPHI.

W3Bnekarb, mnpeoOpa3oBbIBaTh W HHTEPIPETUPOBATH WHGPOPMAIIUIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (UTYpax, MPEACTABICHHYIO Ha YepTexax
U PUCYHKaX.

[IpumensaTs reomeTpuyeckue (PAKThl JUIsl PELIEHUSI CTEPEOMETPUUECKUX
3aa4, MPEANOoJaraloliuX HECKOJBKO IIAaroB pEeUIeHMs, €CIU  YCJIOBHUSA
MIPUMEHEHUS 3a/1aHbl B IBHOU (hopMme.

[IpuMensaTs mpocTEWIIME MPOTPAMMHBIE CPEACTBA U DIIEKTPOHHO-
KOMMYHUKAI[MOHHBIE CUCTEMBI IPU PEIICHUH CTEPEOMETPUYECKHX 3a]1ay.

[IpuBoauTs MpUMEPHI MATEMAaTUYECKUX 3aKOHOMEPHOCTEW B MPUPOJE H
’KU3HH, PACIIO3HABATH MPOSIBJIEHUE 3aKOHOB F'€OMETPUU B UCKYCCTBE.

[IpuMeHATh MOy4eHHbIE 3HAHUS Ha MPAKTHKE: aHAIU3UPOBATh PEAIbHbBIE
CUTYallUM W NPUMEHSTh M3YYECHHbIC MOHATUS B IMPOLECCE MOMCKA PEIICHUS
MaTeMaTUYeCKH C()OPMYJIUPOBAHHON MPOOJIEMBI, MOJEIHPOBATH pPEAbHbBIE
CUTYyallUM Ha S3bIKE TE€OMETPUM, HCCIENA0BATh IOCTPOEHHBIE MOJEIU C
HCIIOJIb30BAaHUEM T'€OMETPUYECKUX NOHATUH M TEOopeM, amnmapara aireOpsbl;
pemaTh MPakTUYECKHE 3a/layd, CBSI3aHHBIE C HAXOXACHUEM TIE€OMETPUYECKHX
BEJIUYMH.

11 KUIACC

OniepupoBaTh MOHATUSMH: IUIUHIPUYECKAsT TTOBEPXHOCTh, 00Opa3yroIIue
UWIMHIPUYECKOW  TOBEPXHOCTH; IWJIUHAP; KOHUYECKass TMOBEPXHOCT,
o0pa3yrolme KOHMYECKON MOBEPXHOCTH, KOHYC; cpepruueckas moBEpXHOCTb.

Pacno3naBath Tena BpaieHus (HUWJIUHIP, KOHYC, cdepa U map).

OOBSACHATH CITIOCOOBI TTOJTYYEHUSI TEJT BPAILICHHUS.

KnaccudunupopaTh B3auMHOE pacioiokeHue chepbl U MIOCKOCTH.

OneprpoBaTh MNOHATUSMH: IIAPOBOM CETMEHT, OCHOBAHME CETMEHTA,
BBICOTA CErMEHTa; IIApOBOWM CJIOM, OCHOBAHME IIAPOBOTO CJIOS, BHICOTA
[IAPOBOTO CJIOS; IIAPOBOU CEKTOP.

Beruucnare o0BEMBI W TUIOIIAAM TIOBEPXHOCTEH Tea  BpalleHus,
r€OMETPUYECKUX TeJl C IPUMEHEeHHEM (HOpPMYIIL.

OnepupoBaTh TMOHATUSIMU: MHOTOTPAHHUK, BIHCaHHBIH B cdepy u
OMMCaHHBIA OKOJIO cdepbl; cdepa, BNHUCaHHAS B MHOTOTPAHHUK WJIU TEJO
BpaleHHUs.

BeIauciaTh COOTHOIIEHUS MEX Y TIIOMIAAsIMU TTOBEPXHOCTEN U 00bEMaMu
IIOJOOHBIX TEI.

N3ob6paxkars u3ydaembie QUTYpHI OT PYKH U C NMPUMEHEHHUEM IPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

BeinosHaTh  (BBIHOCHBIE) IIJIOCKME YEPTEXKH U3 PUCYHKOB MPOCTHIX
00BEMHBIX QUTYp: BUJ CBEPXY, COOKY, CHU3Y; CTPOUThH CEUECHHMSI TeJl BpaIllCHUSI.



W3Bnekatb, MHTEPIPETUPOBATh W MpeoOpa3oBbIBaTh WHGOPMAIUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTypax, MPEACTaBICHHYIO Ha YepTexax
U PUCYHKaX.

OnepupoBath MOHATUEM BEKTOP B MPOCTPAHCTBE.

BpImonmHATE OEHUCTBUSA CIIOKEHUS BEKTOPOB, BBIYMTAaHUS BEKTOPOB U
YMHOXXEHHSI BEKTOpa Ha 4YHUCIO, OOBACHATb, KAaKMMH CBONCTBAaMH OHH
o0nanaror.

[IprMeHATH MpaBUIIO NTapajuIeIICIUIEAA.

OnepupoBarh MNOHATHAMHU: JEKAPTOBBI KOOPAWHATHI B IPOCTPAHCTBE,
BEKTOP, MOJYJb BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOPA, YroJ
MEKJy BEKTOPAaMH, CKAAPHOE NPOU3BEICHHE BEKTOPOB, KOJUIMHEAPHBIE H
KOMIUTAHAPHBIE BEKTOPHI.

HaxomuTe cyMMy BEKTOPOB M INPOMU3BEACHUE BEKTOpPAa HA YHUCIO, YIOJl
MEKly BEKTOpPaMU, CKaJIsIpHOE IPOU3BENCHUE, PACKIIAIbIBATh BEKTOP IO JABYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3anaBaTh INIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPJAWHAT.

[IpuMeHsATh reoMeTpuyeckue (PAKThI JUIsl PELIEHUsI CTEPEOMETPUUECKUX
3a1a4, IMPEANOJIATAlOIIMX HECKOJBKO IIaroB pPEHIEHUs, €CIU YCIIOBHS
MIPUMEHEHUS 3a/1aHbl B IBHOU (hopMme.

Pemars npocreiimme reoMeTpuYecKue 3a4a4i Ha MPUMEHEHNUE BEKTOPHO-
KOOPAMHATHOI'O METO/IA.

Pemare 3amaum Ha JOKa3aTENbCTBO MATEMATHYECKUX OTHOIICHHW U
HaxXOX/JIEHUE TEOMETPUYECKHX BEJIIMYMH M0 o00pa3lamM WM ajdropurMmam,
IIPUMEHSST U3BECTHBIE METOJBI NPHU PEIICHUM CTAHAAPTHBIX MAaTEMATHYECKHUX
3az1ay.

[IpuMeHsaTh mpoCTEWIIME MPOTPAMMHBIE CPEACTBA M DIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUH CTEPEOMETPUUECKUX 33/1a4.

[IprBOoINUTH TIpUMEpPBI MATEMATUYECKUX 3aKOHOMEPHOCTEH B INPUPOAE U
KW3HU, PACTIO3HABATh POSIBJICHNE 3aKOHOB T€OMETPUHU B HCKYCCTBE.

[IprMeHATh MONMyYEHHbIE 3HAHUS HA MPAKTUKE: AaHATU3UPOBATH PEAJIbHbBIC
CUTyallud W NPUMEHATh U3YYEHHBIEC IOHATHS B IPOLECCE MOWCKA PELICHUS
MaTeMaTUYeCKH C(HOPMYJIUPOBAHHON MPOOJIEMBbI, MOJEIMPOBATH pPEaAIbHbBIE
CUTyallud Ha S3bIKE TIE€OMETPHUH, HCCIENOBAaTh IOCTPOCHHBIE MOJEIU C
HCIIOJIb30BAaHUEM T'€OMETPUYECKUX MOHITHUI M TEeopeM, ammapara anreOpsl;
pemarh NpakTUYECKUE 3a/1add, CBA3AHHBIE C HAXOXKIECHUEM TI'€OMETPUYECKHUX
BEJINYMH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KITACC

KoaudecTBO 9acoB DJIeKTPOHHbIE Buabl gesiTeIbHOCTH
HaunmenoBanue pa3aesioB (mudpoBsbie) 00y4aroumuxcs ¢

U TeM MPOrpamMMbl Bcero KonTpoasHkie TipaxTiacckue oOpa3oBaTejibHbIE yuéTom padoueit

" paboTsr paborer pecypchbl NMPOrpaMMbl
BOCITUTAHUSA

Ne
n/

- opmmpoBats
a0CTPaKTHOE MBIILICHUE;
pa3sBUBaTh y
oOyJaronuxcs
IPOCTPAHCTBEHHOE
BOOOpakeHHe U
OTKpBITHINH OaHK JIOTUYECKOE MBIIIIICHUE
sananuit EID. IyTE€M CUCTEMAaTHYECKOTO
N3y4YCHUA CBOUCTB
T€OMEeTPHYECKUX

¢Guryp B mpocTpaHCcTBe
-popmupoBatb
ICTETUYECKOE OTHOIICHHE

Beenenue B crepeoMeTpuro 10

K MUpY, BKJIIOYast
ACTETUKY OBbITa, HAYYHOTO
Y TEXHUYECKOTO

TBOpYECTBA
OTKpHITBINA OaHK
[IpsimMbIe U TIIOCKOCTHU B p 5 ®opmuposath
3amannii EI'D. MHPOBO33pPEHUE,
NPOCTPAHCTBE. 12 1 COOTBETCTBYIOIIEE
[TapamnenpHOCTh NPSIMBIX COBPEMEHHOMY YPOBHIO
U IUIOCKOCTEHN Pa3BUTHS HAYKH;
-BOCITUTHIBATH

[lepneH qUKYISAPHOCTD 12 OTKpBITHIH OaHK Tpya0II00He, yIIopCcTBO,




MPSAMBIX U IJIOCKOCTEN

saganuii EI'D.

VYribl MeXAY IPSIMBIMU U
IJIOCKOCTSIMU

10

OTKpBITHIH OaHK
3aganuii EI'D.

aKKypaTHOCTb U
LIEJICYCTPEMIIEHHOCTD IIPU
BBITIOJTHEHUH 3aJaHHU,
-popmupoBatb
KPUTUYHOCTH MBIILJICHUS,
YMEHHE Paclo3HaBaTh
JIOTUYECKH HEKOPPEKTHHIE
BBICKa3bIBaHHs, OTJINYATH
TUTIOTE3Y OT PaKTa

MHororpanHuku

11

OTKpBITHIN OaHK
3aganuii EI'O.

OOBEMBI MHOTOTPaHHUKOB

OTKpBITHIH OaHK
3amanmii EI'D.

HOBTOpCHI/ICI CCUCHUs,
PacCCTOAHUA U YTJIBI

OTKpBITHINA OaHK
saganuni EI'D.

-pa3BUBAaTh
HPOCTPAHCTBEHHOE
MBIIIUICHHE, KaK
MIPOIIECC CO3/TaHus,
OTICPUPOBAHUS
oOpazamu u
OpHCHTAIINU B
peaTbHOM H
BOOOpaxaeMoM
HPOCTPAHCTBE TPH
PEIICHUH Pa3THYHOTO
THUIA 337134,
71a00paTOPHBIX PaboOT
¢hopmupoBaTh
OTBETCTBEHHOE
OTHOIIICHHE K
00y4eHHI0, TOTOBHOCTh
M CTIOCOOHOCTBH K
CaMOpa3BHUTHIO U
caM000pa3oBaHUIO,
CO3HATENLHOE




OTHOIIICHUE K
HETPEPHIBHOMY
00pa3oBaHMIO KaK
YCJIOBHUIO YCIIEIIHOW
po¢eCCUOHATTEHOMN 1
0O0IIIeCTBEHHOM
JIeSITEITBHOCTH
BOCITUTAHUE
TBOPYECKOTO CTHUJIS
MBIIUTICHHUS,
BKJIIOYAIOIIIETO B ceOs
CO00pa3UTEIBHOCTD
HaOJII01aTENBHOCTD,
XOPOILYIO ITaMSTh,
OCTpBIH TTIa30Mep,
(hanTazuo,
BHUMATCJIIBHOCTH

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME
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11 KITACC

n/n

HaunmenoBanue
pa3esioB U TeM
MPOrpamMmbl

KoaudecTBO 9acoB

KoHnTpoJbHbie

Bcero
padoThI

IIpakTHYeckue
padoThI

DJIEeKTPOHHbIE
(uudpoBrbie)
o0pa3oBaTe/ibHbIE

pecypchl

Buabl
AeSITeJIbHOCTH
00y4aroIuxcs ¢
yuéTom padoueit
NPOrpamMMbl
BOCIIMTAHUS

Tena BpameHnus

12

OTKpBITHINA OaHK
3aganuii EI'O.

- opmmpoBathb
IIEJIOCTHOE
MHPOBO33pEHHE,
COOTBETCTBYIOIIEE
COBpPEMEHHOMY
YPOBHIO Pa3BUTHS
HAYKHU U
00IIeCTBEHHOI
HPaKTHKY;

- (hopmupoBaTh
YMEHHS OIPENIeIISATh
HOHSITHS,
yCTaHABIIMBATh
PUYUHHO-
CIJICZICTBEHHBIC CBSI3H,
CTPOUTH JIOTHYECKOE
paccyxaeHue,
YMO3aKITFOUeHHe
(MHOYKTUBHOE,
JIeTyKTHBHOE U TI0
aHaJIOTHH) U AeJaTh
BBIBOJIBI;




- (hopmupoBaTH
OTBETCTBEHHOE
OTHOIIICHHE K
o0ydeHut1o,
TOTOBHOCTH K
CaMOPa3BUTHIO U
caM000pa30BaHUIO
Ha OCHOBE
MOTHBAIIMHU K
00y4YeHUIo U
MO3HAHUIO; -
(hopmHupoBaTh
yMEHHE
UCIIOJIb30BaTh
IpUOOpeTEHHBIE
3HAHUS B
IIPaKTUYECKOM
JIeATEITLHOCTH;

- (hopmupoBaTh
MHTEpEC K H3YUCHUIO
TEMBI H KeJIaHue
HPUMEHSTh
pHOOpETEHHEIE
3HAHUS M YMCHUS; -
¢hopmupoBaTh
npeacTaBiIeHus 00
UJIesX U 0 METoJax
MaTeMaTHKH KaK 00
YHHUBEPCATBHOM
SI3BIKE HAYKH U




TEXHUKH; -
hopmMupoBaHHe
MIPOCTPAHCTBEHHBIX
OTHOILICHUN MEXIY
00BbEKTaMH; -
(hopmMHupoBaTh
CIIOCOOHOCTH
OCO3HaHHOTO BEIOOpa
U IIOCTPOCHUSA
JajabHEeHIen
WHJIMBUAYAJIbHOU
TPaeKTOPUH
pa3BUBaTH MHTEPEC K
N3y4YCHUIO TCMBI,
MOTHBHPOBATH
JKCJIaHUEC NPUMEHATH
pUOOpETEHHDIE
3HAHUA U YMEHHUS, -
(hopmupoBath
yMeHHe padoTarth B
KOJIJIGKTHBE H
HaXoJUTh
COTJIaCOBaHHbBIE
pelIeHws; -
¢hopmupoBaTh
yYMEHHUE BUIETh
MaTeMaTHYECKYIO
3a1a4y B KOHTEKCTE
IPOOJIEMHOM
CUTYyalllH, B APYTHX




JTUCHUIIMHAX, B
OKPY>KaroLLEH )KU3HU

OO0BEMBI TENI

OTKpBITHINH OaHK
saganuu EI'D.

- hopmupoBanue
HE3aBHCHUMOCTh
CY>KJICHHH;

- popMupoBaHue
YMEHHUS
yCTaHABIUBATh
MIPUYUHHO-
CIICZICTBEHHBIC CBSI3H,
CTPOUTBH JIOTHYECKOE
paccyXIeHue,
YMO3aK/II0ueHHE
(MHIYKTHBHOE,
JIelyKTHBHOE U TI0
aHAJIOTUH) U JIeNaTh
BBIBO/IB;

- hopmupoBanue
YMEHHSI COOTHOCUTD
MOJy4YEHHBIN
pe3yibTarT ¢
MOCTaBJICHHOU
[EJTBIO;

- (hopmupoBaHue
uHTEpeca K
U3YUYSHHIO TEMBI 1
KeJIaHUe TPUMEHSTh
pHOOpETEHHDIE
3HAHUS U YMCHUS,

- (hopmupoBaHue




YMCHHS OTIPEICIIATh
TIOHSTHSA, CO3/1aBaTh
0000111eHN S,
yCTaHABIUBATh
aHAJIOTUH,
KJIacCU(UIMPOBATH;
- opmmpoBanme
YMEHHUS
(hopMynHpoBaThH
coOCTBEHHOE
MHEHUE;

- (hopmupoBaHue
MIPOCTPAHCTBEHHBIX
OTHOLIEHUHN MEXIY
00BEKTaMU;

- pa3BUTHE MOTHBOB
U UHTEPECOB CBOEH
MO3HABATEIFHON
JeSITeITbHOCTH;
BOCTIHTaHUE
CO3HATEILHOTO
OTHOILICHUS K
MIPOIIECCY TTO3HAHUS
MUpA;

- pa3BUBAaTh HABBIKH
CaMOCTOSITEIIbHOM
paboThl, aHANIKM3A
CBOEi paboTHI,
BOCIIMTHIBATh
POCCHUICKYIO




IPakAaHCKYIO
UICHTUYHOCTD,
MaTPHOTHU3M,
YBa)KCHHE K
OtedecTBy

Bexkrops! u
KOOPJIMHATHI B
IIPOCTPAHCTBE

10

hopmMupoBaHHe
Ba)KHEHIEH
MaTeMaTU4eCKON
MOJIEJIN IS
OTIHMCaHUS U
H3yYEHUS
pa3Ho0Opa3HbIX
pEeanbHBIX CUTYALUH
C TMIOMOIIBIO
ypaBHEHUS,
CaMOCTOSITETILHO
CTaBUTh HOBBIE
y4eOHEBIE el U
3a1a4u;
(dhopmupoBanue
0Cc000r0 BHUMaHMSI
BOCITUTAHUIO YyBCTB
STHYECKHUX HOPM,
HaXOAYUBOCTb U
aKTUBHOCTD IMPH
pereHnu
MaTEMaTHYECKUX
3a/1ad;
¢dhopmupoBaHue
HHTEpeca K YUEHHIO,




K TIpoueccy
MIO3HAHMUS, TOHUMATh
1 HCTIOJIB30BATh
(yHKUIHMOHATBHBIC
TIOHSTHS, S3BIK
(TepMuHBL,
CHMBOJIMYECKHUE
0003HaYCHHUS),
BBIJICIIST
aIIbTePHATHBHBIC
CrocoOb!
JOCTIDKEHHS TSI U
BEIOMpaTh Hanboee
3¢ PEeKTUBHBIN
C1oco0;
(dhopmupoBanue
YMEHHUS OTIepHpPOBATh
HOHSTUSAMUA
reOMETPHUYECKOTO
MecTa TOYeK B
POCTPAHCTRBE,
ypaBHEHUS QUTYPEI B
KOOPAMHATHOM
MIPOCTPAHCTRBE;
BBIBOJIUTH U
UCIIOJIb30BaTh
ypaBHEHHE
TUIOCKOCTH;
(dhopmupoBanue
YMEHHUS CO34aBaTh




BOKHEHIIYIO
MaTeMaTHIECKYIO
MOJIETh IS
OIMCaHUs MPOILIECCOB
U SIBIICHUI
OKPY>KaIoILlero MHpa,
- IPUMEHSITH
(hyHKIIMOHATBHBII
A3BIK [T OTIICAaHUS
U UCCIIEZI0BAaHUS
3aBUCUMOCTEN
MEXIY PUINUECKUMHU
BEJIMYNHAMH,
MIOCTPOEHUIO
JKU3HEHHBIX IIJIAHOB
BO BPEMEHHOM
MIEPCIIEKTHUBE;
(hopmupoBanue
YMEHHUS BBITIOTHSTh
MHOTOIIIArOBhIE
mpeoOpa3zoBaHuUs
BBIPAKECHHUH,
MIPUMEHSIST IIUPOKHIA
Habop CIIOCOOOB U
IPUEMOB,

MY TUTAHUPOBAHUU
JOCTHIKEHUS IIeNneH
CaMOCTOSITEIBHO,
MIOJTHO Y a/IEKBaTHO
YUUTHIBATH yCIOBUS




U CpEeCTBA UX
JIOCTHKCHHS,
hopmMupoBaHHe
YMEHUS IOHUMATh U
HCIIONTE30BaTh
MaTeMaTH4YeCcKHe
CpelncTBa
HATTISTHOCTH:
YepTekKH, TpauKH,
TaOJIMIIBL,
Juarpamma,
NPUMEHSATH
MTOJTyYeHHBIE 3HAHUS
KaK Ha ypoKax, TaK 1
BO BHEYPOUHOU
JIESTeNIbHOCTH;
(dhopmupoBanue
MPOCTPAaHCTBEHHBIX
OTHOLIEHUH MEXIY
00BEKTaMU;
(dhopmupoBanue
OTBETCTBEHHOT'O
OTHOIIICHUS K
00ydeHwuro,
TOTOBHOCTB K
CaMOpPa3BUTHIO,
caM000pa3oBaHUIO;
OCYIIECTBIIATH
KOHCTaTUPYIOIINN 1
MPEABOCXUILIAIOLIU I




KOHTPOJIb 1O
pe3ynbTaTy | 1Mo
croco0y nencTBus;
aJcKBaTHO
CaMOCTOSTEIIBHO
OIICHUBATh
MIPaBUIIBHOCTH
BBITTOJTHCHHUS
JNEUCTBUSA U BHOCUTDH
HEOOXOINMBIE
KOPPEKTUBEI B
UCITOJIHEHHE, KaK B
KOHIIE IeHCTBHS, TaK
U TI0 X0y €ro
peannzanuu

IToBTOpEHME,
00001IcHHE,
cHUCTeMaTH3aIus
3HAHUI

OTKpBITHIH OaHK
saganuu EI'O.

- opmupoBanue
YMEHHS OTIPEIeIIATh
MOHSITHS, CO3/]aBaTh
0000111EHN S,
yCTaHABIIMBATh
aHaJIOTHH,
KIIACCH(UIIMPOBATE;
- hopmupoBath
YMEHHE BUJICTh
MaTeMaTHYECKYIO
3aJa9y B KOHTEKCTE
MPOOJIEMHOM
CUTYAIlUH B IPYTUX
JUCIUILTAHAX, B
OKpY>Karolen




JKU3HU;
- OIIEpUPOBATH
MOHSATUSMHA
ClIy4alHOU
BEJIMYUHBL,
pacrpeneneHus
BEPOSITHOCTEN
ciyvyaiHOU
BEJIMYUHBL;

- HCTI0Jb30BaTh
COOTBETCTBYIOLUI
MaTeMaTUYECKUI
amnmapar Ijs aHaJIu3a
Y OLUEHKH CIy4YalHbIX
BEJINYMH;

- hopmupoBanue
YMEHHUSI BUJETh
MaTeMaTUYECKYIO
3a/1a4y B KOHTEKCTE
MPOOIIEMHOM
CUTYaIlH B
OKpYy>Karoleu
JKU3HU;

- opmupoBanme
YMEHHS
OCYLIECTBIIATh
KOHTPOJIb CBOEH
JIEATENIBHOCTH B
mporecce
JOCTHKEHHS




pe3yibTarta;
- pa3BUBAaTh
TOTOBHOCTB K
caMo00pa30BaHUIO U
PELICHUIO
TBOPYECKUX 3ajad,
BOCIIUTHIBATh
KYJbTYPY HOBEACHUS
Ha YpOKe;

- (hopmupoBaHue
POCTPAHCTBEHHBIX
OTHOLIEHUH MEXITY
00BbEKTaMU;

- BOCTIUTBIBATh
POCCHIICKYIO
IPaXIaHCKYIO
UJICHTHYHOCTD:
NaTPUOTH3M,
YBaKECHHE K
OreuecTny,
pa3BuBaTh
TOTOBHOCTH K
camMo00pa30BaHUIO

OBIIEE KOJIMYECTBO
YACOB IIO0
[TPOT'PAMME
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