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MOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma ydeOHOro Kypca «l'eomerpusi» 06a30BOTr0 ypOBHS AJis
oOyuaromuxcs 10 —11 kimaccoB pa3paborana Ha ocHoBe DenepaibHOTO
rOCy/AapCTBEHHOTO 00pa30BaTENbHOTO CTaHAApTa CpelHero odmiero oopazoBaHus,
C y4€TOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHWIA, MPEABABIIEMBIX K
MaTEeMaTUYeCKOMy OOpa30BaHHUIO, U TPAIULUUNA POCCUHUCKOrOo 0Opa3oBaHMUS.
Peanuzanusi mporpaMMbl 00eCrieYMBAET OBJIAJICHUE KIIFOUEBBIMU KOMIIETCHIIUSIMH,
COCTABJISIIOIIMMHU OCHOBY JIJIi CaMOPAa3BUTUS W HENPEPHIBHOTO 0Opa3oBaHus,
LEJIOCTHOCTh OOILIEKYJIbTYPHOTO, JMYHOCTHOTO M TO3HABATEIBHOIO pPAa3BUTHUSA
JUYHOCTU 00yYarOXCsl.

HEJIM N3YYEHUS YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca I€OMETpUM Ha YPOBHE CpEIHEro OOLIEero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTUYECKON 3HAYMMOCTBIO METANpPEAMETHBIX U
IPEIMETHBIX PE3YyJIbTaTOB OOYYCHHS] T€OMETPUMU B HAMPABICHUU JMYHOCTHOTO
pa3BUTHs OOywaromuxcs, (GpopMupoBaHHs (PYHKIMOHAIBHON MaTeMaTH4YE€CKOU
I'PaMOTHOCTH, U3yU€HUS IPYIHX y4eOHBIX TUCHUILIMH. Pa3BuTHe y oOyuaronmxcs
IPAaBWIBHBIX MPEICTABICHUNH O CYIIHOCTH U HPOUCXOXKIECHUU T€OMETPUUYECKUX
abcTpakiuii, COOTHOIICHHH PEAThbHOTO W HACATBHOTO, XapaKTepe OTpPaKCHHs
MAaTEMATHYECKOM HAyKOW SBICHUHW W TMPOILECCOB pPEAIBHOTO MHUpPa, MECTE
T€OMETPUU B CUCTEME HAyK M POJIM MAaTEMaTHYE€CKOTO MOJACIMPOBAHUS B HAYYHOM
NO3HAHUM U B IPAKTHKE CIOCOOCTBYET (POPMUPOBAHNIO HAYYHOI'O MUPOBO33PEHUS
ydalxcs, a TakKe KayecTB MBILIUICHUS, HEOOXOJUMBIX MJi1 aJanTalud B
COBPEMEHHOM OOIIIECTBE.

['eomeTpus sBiseTCs OAHMM M3 0A30BBIX MPEIMETOB HA YPOBHE CPEIHETO
obmiero oOpa3oBaHMsI, TaK Kak OOECHeYrMBAaeT BO3MOXKHOCTb HM3yUEHHUS Kak
JUCLMIUIMH €CTECTBEHHO-HAYYHON HANpPaBICHHOCTH, TaK U TYMaHUTAPHOM.

Jlormueckoe MbllUIeHHE, (GOpMUPYEMOE MPU H3YyUYEHUH OO0YyYaIOUMMUCS
MOHATUWHBIX OCHOB T€OMETPUH U TIOCTPOSHUH IIETIOYKH JIOTUYECKUX YTBEPIKACHHIA
B XOJI€ pEIIECHUS TCOMETPHUECKHUX 3a/lad, YMECHHE BBIIBUTaTh W OIPOBEPrarThb
TUIIOTE3bl HEMOCPEJACTBEHHO HCHOJIB3YIOTCS MPH PEIICHUH 3a]ad €CTeCTBEHHO-
HAYYHOTO LIMKJIA, B YACTHOCTHU U3 Kypca (PU3UKH.

YMeHue opueHTHPOBATHCS B MPOCTPAHCTBE MTPAET CYIIECTBEHHYIO POJb BO
BCEX O0ONAaCTSIX AEATEIBHOCTH uenoBeka. OpHeHTaIs 4yeloBeKa BO BPEMEHU H
MPOCTPAHCTBE — HEOOXOJMMOE YCJIOBHE €ro coluaJbHOro ObITHA, (opMma
OTPaKEHUSI OKPYXKAIOIIET0 MHpPA, YCJIOBUE YCIEUIHOTO MO3HAHUS M aKTHUBHOTO
npeoOpazoBaHusl  JIEUCTBUTENBHOCTH.  OmnepupoBaHHE  MPOCTPAHCTBEHHBIMU
oOpazaMu O0OBEIUHSET pa3Hble BHUAbBl Y4YE€OHOW W TPYJAOBOW JESATEIBHOCTH,



SBIISIETCS OJAHUM M3 MPO(PECCHOHAIBHO BaXXHBIX KAa4yeCcTB, MOITOMY aKTyallbHa
3amaya (OpPMHUPOBaHUS y OOYYAIOUUXCA MPOCTPAHCTBEHHOTO MBIIIJICHHUS Kak
Pa3HOBUIHOCTH OOpa3HOTO MBIIUICHUSI — CYIIECTBEHHOTO KOMIIOHEHTa B
HOJIFOTOBKE K MIPAKTUYECKOH IEATEIbHOCTH 10 MHOTUM HalpaBiICHUSIM.

Ilenp ocBoeHuss mporpaMmel yuyeOHOro kypca «l'eomerpus» Ha 0Oa3zoBOM
ypoBHE O0O0yueHUsT — 00meoOpa3oBaTeNbHOE W OOUIEKYJIBTYpHOE pa3BUTHE
oOyuaromuxcsa  uyepe3  oOecredeHne  BO3MOXKHOCTHM  MPHOOpeTeHuss u
UCIIOJIb30BAaHUSI CUCTEMATUYECKUX TIEOMETPUYECKUX 3HAHUH U JICHCTBUH,
cHelM(PUUHBIX T€OMETPUH, BO3MOKHOCTH YCIIEUTHOTO IPOJOJKEHUST 00pa30BaHUs
10 CIIELUAIIBHOCTSIM, HE CBSA3aHHBIM C IIPUKIIAIHBIM UCIIOJIb30BAHUEM T'€OMETPHUU.

ITporpaMmma 1o reoMerpuu Ha ©0a30BOM YpOBHE MpeAHA3HAYEHA UL
00yJarommxcs CpeIHel MIKOJIbI, He UCTIBITHIBABIIMX 3HAYUTEIBHBIX 3aTPYIHCHHUN
Ha ypOBHE OCHOBHOTO 001ero oopaszosanusi. Takum oOpa3zom, oOyuaromiuecs: Ha
0a30BOM YPOBHE JOJDKHBI OCBOUTH OOIIME MaTEMaTHUYECKUE YMEHHs, CBSI3aHHBIC
CO CHEelu(pUKON TeOMETpHUH W HEOOXOAUMBIE ISl XU3HU B COBPEMEHHOM
obmecte. Kpome 3TOro, OHM MMEOT BO3MOXKHOCTb M3Y4YHMTh I€OMETpHIO Oolee
IyOOKO, €CIM B JlaJbHEHIIEM BO3HUKHET HEOOXOJIMMOCTh B TI'€OMETPUUYECKUX
3HAHUAX B IPOPECCUOHATBHOMN AESITEIbHOCTH.

JlocTukeHHe 1eNu OCBOEHUS NpOorpaMMbl 00€CNEeUMBAETCA pPELICHUEM
COOTBETCTBYIOIIMX 3a7ad. [IpuopuTeTHBIMM 3aJayaMd  OCBOEHHMS  Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHe B 10—11 kitaccax siBISIOTCA:

e (opMHUpOBaHME NPEICTABICHUS O TEOMETPUM KaK 4YacTH MHUPOBOH

KyJbTYpPbl U OCO3HaHHE €€ B3aUMOCBS3H C OKPYKAIOIIUM MUPOM;

e (opMHUpOBaHME MPEJICTABICHUS O MHOTOIPAaHHUKAX M Telax BpPALICHUS
KaK O BOXHEHIINX MATEeMAaTUYECKUX MOJAEISAX, MO3BOJISIFOIIMX OMKCHIBATH
Y U3y4aTh pa3HbIC SBICHUS OKPYKAIOLIETO MHUPA;

e (opMHUpOBaHME YMEHHS pACIIO3HABAaTh HAa YEpPTEKaxX, MOJAEIIX U B
pealbHOM MUPE MHOTOTPaHHUKHU U TeJla BPaLLECHUS;

e OBJAJCHHE METOJAMM DPEIICHUs 33aJa4 Ha MOCTPOCHUS HAa U300paKEHUSIX
IPOCTPAHCTBEHHBIX (PUTYD;

e (dopMHupOBaHME YMEHHUS ONEPUPOBATH OCHOBHBIMU TMOHATHSAMH O
MHOTOTpaHHHMKaX U TeJlaX BPAIIeHUs U UX OCHOBHBIMH CBOMCTBaMU;

e OBJIaJICHUE  QJITOPUTMAMM  pEIIeHHSs  OCHOBHBIX  THUIIOB  3ajady;
dbopMupoBaHHE yYMEHHUS TPOBOJUTH HECIOXXHBIE JOKa3aTelIbHbIC
pacCy X eHHUsA B XOJE€ PEUICHMsI CTEPEOMETPUYECKUX 3aJad M 3anad ¢
NPAKTHYECKUM COJIEPIKaHUEM;

e Dpa3BUTHE  MHTEIUIEKTYaJbHBIX M  TBOPYECKHMX  CIIOCOOHOCTEH
oOydaromuxcsi, MO3HABAaTEJIbHON  aKTUBHOCTH,  HCCIIEOBATEIBCKUX
YMEHHM, KPUTUIHOCTH MBIIIIJICHHS;



e (opmupoBanue GbyHKIMOHATHHON IPaMOTHOCTH, pEJIEeBaHTHOM
FEOMETPUN: YMEHUE PACHO3HaBaTh IMPOSIBICHHUS T€OMETPUYECKHX
NOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEH B pPEAIbHBIX KU3HEHHBIX
CUTYyallMsIX M TPU WM3YUYEHUU JIPYTUX y4eOHBIX MPEIMETOB, MPOSIBICHUS
3aBUCUMOCTEl M 3aKOHOMEpHOCTEW, (OpMyJIMpOBaTh HUX Ha S3bIKE
T€OMETPUU U CO3/1aBaTh FEOMETPUUYECKHUE MOJEIH, IPUMEHITh OCBOCHHBIN
FEOMETPUYECKUI ammapar JUisl PELIeHUs MPAKTHKO-OPUEHTUPOBAHHBIX
3a/1a4, HTHTEPIIPETUPOBATh U OLIECHUBATD MOJIyYCHHBIEC PE3YJIbTATHI.

OTIMYUTETFHOM OCOOEHHOCTBIO MPOrPAMMBI SIBIIIETCS BKJIIOYEHHE B KYypC
CTEpEOMETPUM B Hayalle €ro Wu3y4yeHus 3a7ad, pelaeMblX Ha YpOBHE
MHTYUTHUBHOT'O MTO3HAHMUSI, U ONPEAEIEHHBIM 00pa30oM OpraHu30BaHHas padoTa Haj
HUMH, YTO CIHOCOOCTBYIOT pa3BUTHUIO JIOTHYECKOTO U MPOCTPAHCTBEHHOIO
MBIILJICHUS, CTUMYJIMPYET MPOTEKaHWE MHTYUTUBHBIX IMPOIIECCOB, MOTHUBUPYET K
JabHEHIIeMy U3YUYEHUIO MIPEIMETA.

[IpeanoureHue oTAAETCS HAISIAHO-KOHCTPYKTUBHOMY METOAY OOyYeHHMs, TO
€CTh TEOPETUYECKHUE 3HAHUS MMEIOT B CBOEM OCHOBE UYBCTBEHHOCTH MPEIMETHO -
IIPAKTUYECKON AECATENbHOCTU. Pa3BHTHE NPOCTPAHCTBEHHBIX MPEICTABICHUN Y
yYallUXCSl B Kypce CTEPEOMETPUM IPOBOJAUTCA 3a CYET PELICHHs 3a1ad Ha
CO3/laHME  NPOCTPAHCTBEHHBIX OOpa3oB M  3aJady Ha  ONEPUPOBAHHE
POCTpaHCTBEHHbIMU oOpa3zamu. Co3gaHue oOpa3za MPOBOAUTCA C ONOPOW Ha
HarJIAJIHOCTh, @ OIEepUpOBaHHE O00pa3oM — B YCIOBHUSX OTBJIEYEHUS OT
HaIJIATHOCTH, MBICJIEHHOTO U3MEHEHHUS €r0 HCXOIHOTO COJIepKaHUS.

OcHoBHbIE cozeparenbHble JTMHUU Kypca «I'eomerpum» B 10—-11 kmaccax:
«MHororpanHukmn», «IIpsiMble ¥ MIIOCKOCTH B NMPOCTPAHCTBE», « Tena BpaleHus»,
«BekTopsl U1 KOOPAMHATHI B MPOCTpaHCTBE». DOpMUPOBAHKE JTOTUYECKUX YMEHUN
pacnpenensieTcss He TOJbKO IO COAEpKATelIbHbIM JMHUSAM, HO WU IO TroAaM
oOy4eHHUs Ha YPOBHE CPEIHEr0 00IIero 00pa3oBaHHUs.

Conepxanue 00pa30BaHUs, COOTBETCTBYIOIEE IMPEIMETHBIM pe3yJibTaTamM
OCBOEHMsI paboyeil mporpammbl, paclnpefei€HHbIM 0 TojaM o0y4yeHus,
CTPYKTYPUPOBAaHO TakuM o00pa3oM, 4TOOBl OBJIAJIECHUE T'€OMETPUUYECKUMU
MOHATUSIMU Y HAaBBIKAMH OCYIIECTBIISIIIOCH MOCJIEI0BATEIBHO U MOCTYNATENbHO, C
COOJIIO/IEHHEM MPUHIUIA TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKJIIOYAJIUCH B
OOIIyI0 CHUCTEMY T€OMETPHYECKHX MpEACTAaBICHUN 00yYaroluXcs, paciiupss U
yriy0sisisa e€, o0pasyst IpOYHbIE MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOTI'O KYPCA B YYEBHOM IVIAHE

Ha u3yuenune reometpun otBoautcsa 2 yaca B Hegento B 10 kimacce u 1 yac B
Heznenio B 11 kiacce, Bcero 3a aBa rona oOydenus - 102 yueGHBIX yaca.



COJEPKXAHHME YYEBHOI'O KYPCA
10 KIIACC

IIpsiMbIe U IVIOCKOCTH B MIPOCTPAHCTBE

OcCHOBHbIE  TIOHATUS ~ CcTepeoMeTpuu. Touka, mpsMas, IUIOCKOCTb,
npocTtpaHcTBO. [loHsiTHE 00 aKCMOMATHYECKOM TMOCTPOEHUU CTEPEOMETPUH:
aKCHOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX.

B3anmHOoe pacnosiokeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
MapajyieJbHbIE W CKpEIIMBAIOIIUecs mpsamble. [lapauilenbHOCT NPSAMBIX H
IJIOCKOCTE B MPOCTPAHCTBE: IMapajulesibHbIE TMPSMbIE B  IMPOCTPAHCTBE;
MapajuieIbHOCTh TPEX MPSAMBIX; MApPaUICIIbHOCTh MPSAMON U IJIOCKOCTU. YTJBI C
COHAIPABJIEHHBIMU CTOPOHAMH; YIOJ MEXJIy TMPSIMBIMA B MOPOCTPAHCTBE.
[TapaiienbHOCTH IJIOCKOCTEM: MapaJiyICIbHbIC IJIOCKOCTH; CBOICTBA
napajyieNbHbIX IUlocKocTed. I[lpocrelimme npocTpaHCTBEHHbIE (UIYpHl  Ha
IUIOCKOCTH: TE€TPadp, KyO, napajuiesenune 1; HOCTPOCHNE CEUEHUH.

[leprieHIUKYJISIPHOCTD NPAMOW U IUIOCKOCTU: MEPIICHANKYISIPHBIE MPSIMbBIE B
MPOCTPAHCTBE, MPSAMbBIC MMAPAUICIbHBIE W MNEPHNEHIUKYISPHbIE K ILIOCKOCTH,
MPU3HAK TEPHEHIUKYJISIPHOCTA NPSIMOM W IUIOCKOCTH, TEOpPEMa O MPAMOM
MEPIIEHAUKYJIIPHON IIJIOCKOCTH. YTJbl B IMPOCTPAHCTBE: YIOJ MEXKAY HPSIMOU U
IUIOCKOCTBIO;  JABYIPAHHBIM  YroJ, JIMHEMHBIA YroJd JBYIPAHHOIO  yrIJja.
[IepieHAUKYJISIp ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU IO IUIOCKOCTH, PACCTOSTHUE
OT MNpAMOM 10  TUIOCKOCTH,  MpoeKius  (Gurypel Ha  IJIOCKOCTb.
[lepneHAUKYISIPHOCTh  IUIOCKOCTEM: MPU3HAK NEPHECHAMKYISPHOCTH  JBYX
IockocTer. TeopemMa 0 TpEX NEPIEHAUKYIAPAX.

MHoOrorpaHHuKH

[ToHsiITHE MHOTOTPAaHHKMKA, OCHOBHBIE 3JIEMEHTHI MHOTOTPAHHUKA, BBITYKIIbIC
Y HEBBIMYKJIbIE MHOTOTPAHHUKH; pa3BEPTKAa MHOrOrpaHHuKa. [Ipu3ma: N-yronbpHas
MpU3Ma; IpaHu U OCHOBAHUS MPU3MBI; MpsAMas U HAKJIOHHAS MPU3MbI; OOKOBasi U
MOJIHAsA MMOBEPXHOCTh IIPU3MBI. [Tapautenenunen, MPSAMOYTOJIbHBIN
napajuiejienune]; U ero corcrBa. [Iupamupga: N-yrospHas nupamuja, TPpaHd U
OCHOBaHUWE MUPaMUJIbl; OOKOBAs U MOJIHAS IOBEPXHOCTh MUPAMUJIBL; PABUIIbHAS U
yCceu€HHasg MnUpaMujia. IJEMEHTbl TpuU3Mbl W nHupamuabl. lIpaBuibHbIE
MHOTOTPAHHUKU: MOHATHE MPABUIBHOTO MHOIOTPAHHUKA; MPaBWIIbHAS MpU3Ma U
NpaBWIbHAs TUpaMUJa; MpaBWIbHASA TPEYrojibHas MNHpaMuAa W TPaBUIbHBIN
terpadp; KyO. I[lpemcraBieHne o TpaBUIBHBIX MHOTOTPAHHHUKAX: OKTadIp,
noaeka’Ip U ukocadap. CeueHust npu3Mbl U TUPAMUIBI.

CuMMeTpusi B MPOCTPAHCTBE: CUMMETPUSI OTHOCUTEIBHO TOYKH, MNPIMOIA,
IJIOCKOCTU.  ODJEMEHThl CUMMETPUM B THUpaMUliax, Mapajuiesienunenax,
MPaBWIbHBIX MHOTOTPAHHUKAX.



Brruucnenne 9J1€eMEHTOB MHOTOTPAHHHKOB: péOpa, JuUaroHaiad, VIJIbIL.
[Inomanes OOKOBOW MOBEPXHOCTH M MOJHOM IOBEPXHOCTH MPSMOM NPU3MBIL,
IUIOMIA/ b OCHOBaHHWM, TeopemMa O OOKOBOM MOBEPXHOCTU MPSMOM MPU3MBI.
[Tnomans OOKOBOM TMOBEPXHOCTH U TOBEPXHOCTH TNPABWIBHOW MHUPAMMIIBI,
TeopeMa O TIulomanu yceuéHHoW mnupamuabl. Ilonarue 00 o00bEMe. OOBEM
MAPAMUIbI, TPU3MBI.

[TogoOuble Tena B mpocTtpaHcTBe. COOTHOILICHHS MEXAY IUIOMIAISIMU
MOBEPXHOCTEHN, 00bEMaMU TTOJIOOHBIX TEll.

11 KIIACC

Tesia Bpalmenus

[{nmmHeapuyeckas ITIOBEPXHOCTB, oOpa3yroiue HUJIMHIPUYIECKON
MOBEPXHOCTH, OCh IUJIUHIPUYECKOW TMOBEpXHOCTH. I[lunuHAp: OCHOBaHUS W
OOKOBasi TMOBEPXHOCTh, OOpa3ywlass U OCh; IUIOIAAb OOKOBOM U TOJHOU
MOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3ylolue KOHUYECKOW MOBEPXHOCTU, OCh U
BEpIIIMHA KOHUYECKOM moBepXHOCTH. KOHYC: OCHOBaHUE U BepIIMHA, 00pa3ytoias
U OCb, IUIOMAAh OOKOBOM M TIOJHOW TIOBEPXHOCTH. YCEUYEHHBIM KOHYC:
oOpasyrolue u BbICOTa; OCHOBaHMUS M OOKOBas IOBEPXHOCTb.

Chepa u map: ueHTtp, paauyc, IuaMeTp; IUIOHAAb MOBEPXHOCTH CheEphl.
B3auMHoe pacrnionoxenue cepsl U MIOCKOCTH; KacaTeabHas TUIOCKOCTh K cdepe;
IJI01A/1b CEephI.

N3o0paxkeHue Tel BpallleHus Ha TIIOCKOCTH. Pa3BEpTKa HUIIMH]Ipa U KOHYCA.

KoMOunanuu Tenm BpalieHuss W MHOTOTPAHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJO cdepbl; cdepa, BIUCAHHAS B MHOTOTPAHHHMK, WM TEJO
BpallEeHUS.

[Tonsarue 06 06bEMe. OCHOBHBIE CBOMCTBA 00BEMOB Teil. TeopeMa 06 00bEMe
NPSIMOYTOJILHOTO Tapajuiesienunena U ciaeAcTBus w3 He€. OO0BEM UMIMHIpA,
koHyca. O0BEM Mmapa 1 miomaas chepsl.

[Tomo6ubie Tenma B mpocTpaHcTBE. COOTHOIICHHS MEXKIY IUIOMIAISIMHU
MOBEPXHOCTEHN, 00BEMaMU TTOTOOHBIX TEJL.

Ceuenuss nwivHapa (MapajyielbHO W MNEPHEHAUKYISIPHO OCH), CEUEHUS
KOHycCa (HapaJUleJbHOE OCHOBAHHUIO W MPOXOJSINEEe YEpe3 BEPIIMHY), CEUEHUS
niapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha MmIockocTy U B IpocTpaHcTBe. CII0KEHWE U BHIYUTAHUE BEKTOPOB.
YMHOXEHHE BEKTOpa Ha 4Kcio. Pa3nokeHne BeKTopa Mo TpEM HEKOMIUIaHAPHBIM
BekTopaM. IlpaBmwio mapauienenunena. Pemenwe 3amad, CBSA3aHHBIX C
IPUMEHECHUEM TIPaBWJI JEUCTBUM C BeKkTopamu. I[IpsamoyronbHas cucrema



KOoOpauHAaT B mpoctpaHcTBe. Koopaunatel Bektopa. I[Ipocreimme 3agaum B
KOOpAMHATaX. YToJd MexIy Bekropamu. CKalspHOE MNPOU3BEACHUE BEKTOPOB.
Briuncnenre yrioB Mexay NpSAMbIMU U IJIOCKOCTSMH. KOOpAMHATHO -BEKTOPHBIN
METOJ IPU PELICHUH F'€OMETPUUECKUX 3a1a4.



IIVIAHUPYEMBIE PE3YJIBTATHI
JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pPE3yNbTaThl OCBOEHUS TPOTPaMMBl YYEOHOTO TIpeIMeTa
«MaremaTnka» XapakTepU3yIOTC:

I'pa:xknanckoe BocnuTaHue:

c(hOpMHUPOBAHHOCTHIO TPAKIAHCKON MO3UIIUU 00YHAIOIIEroCs KaKk akTUBHOIO
U OTBETCTBEHHOI'O WIEHAa POCCHUHCKOrOo O0OIlecTBa, MPEACTABICHUEM O
MaTeMaTUYECKUX OCHOBaxX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHHM,
nporeayp TpaxaaHCKOro ooOimiecTBa (BBIOOPHI, ONPOCHI W TMp.), yMEHHUEM
B3aMMOJICHCTBOBaTh C COLIMAIBHBIMU HMHCTUTYTAMH B COOTBETCTBUUM C HX
(GYHKIUSMY 1 HA3HAUYCHHUEM.

IlaTpuoTHyeckoe BOCIMTAHME:

c(hOpPMUPOBAHHOCTHIO POCCUICKON IPaXkTaHCKON UJEHTUYHOCTH, YBAXKEHUS K
MPOIIIOMY Y HACTOSIIIEMY POCCHICKONM MaTEMATUKHU, IEHHOCTHBIM OTHOLIEHUEM K
JOCTUKEHUAM POCCUICKUX MAaTEMATHKOB U POCCUICKOW MAaTEMAaTHYECKOM IIKOJIbI,
K KCIOJIb30BAaHUIO ATUX JIOCTIDKCHHH B JAPYruX HayKax, TEXHOJOTHX, cdepax
SKOHOMUKH.

JyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HaHUEM JIYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapo/a;
chOpMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHWSA, JTHYECKOTO  TOBEICHUS,
CBSI3aHHOT'O C MPAKTUYECKUM PUMEHEHUEM JTOCTUKEHUN HAYKU U JACSTEIbHOCTHIO
y4€HOI0; OCO3HAHUEM JIMYHOIO BKJIa/Ia B IOCTPOEHUE YCTOMYUBOTO Oy IyILIETO.

JcTeTHYeCKoe BOCIMTAHUE:

ACTETUYECKUM OTHOILIEHHUEM K MHpPY, BKIIOYAs 3CTETUKY MAaTeMaTHYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3ajad, peLIeHuH, pacCyKIeHUN;
BOCIIPUUMUYHUBOCTBIO K MATEMAaTUYECKUM aCTIEKTaM Pa3IMYHBIX BUJIOB UCKYCCTBA.

Pdu3nyecKoe BOCIIUTAHHE:

c(hOPMHUPOBAHHOCTHIO YMEHHS TMPUMEHSATh MaTeMaTHUYEeCKUE 3HAHHUS B
UHTepecax 37J0pOBOro U 0e30macHoro oopasa KU3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (30pOBOE MUTAaHHUE, COATAHCUPOBAHHBIM PEXKUM 3aHATUU U

OT/bIXa, peryJisipHas busnueckas aKTUBHOCTb); (bu3rUecKoro
COBEPILIEHCTBOBAHNU, npu 3AHATHUAX CHIOPTUBHO-03/I0POBHUTEILHON
NEATEIbHOCTBIO.

Tpynosoe Bociutanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHUEM IIEHHOCTU TPYIOJHOOHS; MHTEPECOM K
pa3uuHbIM  cepam  TPOdECCUOHATIBHOW  JIEATENIbHOCTH,  CBSI3aHHBIM  C
MaTEeMaTUKOW W €€ TPHIOKCHUSIMH, YMEHHUEM COBEPIIATh OCO3HAHHBIA BBIOOD
Oynymeli mnpodeccun W peaTu30BBIBATH COOCTBEHHBIE JKU3HEHHBIC TIJIAHBI



TOTOBHOCTBIO M  CIHOCOOHOCTBIO K  MAaTeMaTH4YeCKOMy OOpa3OBaHUIO H
caMO00pa30BaHUIO HA MPOTSHKEHUM BCEU KU3HHU, TOTOBHOCTBIO K AKTHBHOMY
YYACTHIO B PEILICHUU MTPAKTUYECKUX 3a]1a4 MAaTEMaTH4YE€CKOW HAIPaBJIEHHOCTH.

JKOJIOruYecKoe BOCIIMTAHHUE:

c(hOpPMHUPOBAHHOCTHIO HKOJIOTHYECKON KYJIbTYpbl, MOHUMAHUEM BIUSHUS
COLIMAJIBHO-?)KOHOMHYECKUX MPOLECCOB HA COCTOSHHUE MPUPOIHON M COLMAIBHOM
CpeIbl, OCO3HaHMEM TJO00ATbHOrO  XapakTepa SKOJOTHUECKUX MpodseM;
OpUEHTAIlMEN HAa NPUMEHEHHE MAaTEMaTUYECKUX 3HAHWUWM U1 PEIICHUS 3a/1ad B
0o0JacCTH OKpYy’Karolledl cpeapl, TMUIAaHUPOBAHUS TIOCTYNIKOB W OILIGHKH HX
BO3MOKHBIX MTOCIEACTBUMN ISl OKPYKAIOIIEH CPEJIbI.

LleHHOCTH HAYYHOI'0 IO3HAHMSA:

c(hOpPMUPOBAHHOCTBIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HayKu U  OOINECTBEHHOW TNPAKTUKHU, TMOHUMAHHEM
MaTEMaTUYECKOM HayKd Kak c@epbl YelOBEUECKOW esATEeIbHOCTH, JTaloB €
pa3BUTHS M 3HAYMMOCTH [UISl Pa3BUTHS LMBWIM3ALMU; OBJIAJCHHEM SI3bIKOM
MaTE€MaTUKU M MaTEeMaTUYECKON KyJbTYypOW Kak CpEICTBOM IO3HAHUSA MHPA;
TOTOBHOCTBIO OCYILIECTBIISATh NPOEKTHYIO U HCCIENOBATEIBCKYIO JEATEIbHOCTD
WHJMBUAYAJIBHO U B TPYMIIE.

METAIIPEIAMETHBIE PE3YJIbTATDI

MeramnpeaMeTHbIE PE3yJIbTaThl OCBOCHHS MPOTPAMMBI YYEOHOTO MpeameTa
«Marematuka XapaKTEPHU3YIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHLIMU  OCUCMBUSAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHLIMU
OelicmeUusMuU, YHUBEPCATbHLIMU PeSYIIMUBHBIMU OeUCMBUIMU.

1)  Vuueepcanvmvie  nosnaeamenvhvle — Oelicmeus, — 0OeCnevuU8arom
Gdopmuposarue 6a306blX KOCHUMUBHBLIX NPOYECCO8 0OVUaOWuUxcs (oceoeHue
Memo008  NO3HAHUS — OKpydcarwe20  Mupa,  NpuMeHeHue  JI02UYecKux,
UCCc1e008amenbCKux onepayuli, ymeHul pabomamso ¢ uH@opmayuet) .

ba3zoBble J1ornyeckue aeficTBUA:

e BBIABIIATH U XaPAKTEPU30BaATh CYIIECTBEHHBIC MPU3HAKU MATEMATHYECKUX
00BEKTOB, TOHATHN, OTHOIICHUH MEXIy MOHATHUAMU; (POopMyIHpOBaTH
OTIpeNie/ICHUS]  TOHATUH; YCTAHABIMBAaTh CYIIGCTBEHHBIH IPU3HAK
Kiaccu(uKanuy, OCHOBaHUSA i OOOOIICHWS U CpaBHEHUS, KPHUTEPUU
MIPOBOJIUMOTO aHAJIH3a,;

e BOCIpPUHUMATH, (HOPMYIUpPOBaTH M  TPEOOPA3OBBIBATH  CYXKICHUS:
YTBEPAUTEILHBIE W OTPHUIATEIbHBIC, CIWHWYHBIC, YacTHBIC M O0OIIne;
YCIIOBHEIE;

e BBIABIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3M M
npotuBopeursi B (akTax, [AaHHBIX, HAONIONCHUSAX W YTBEPKICHUSX;



npemjiaraTh ~ KPUTEpPUH IS BBISIBJICHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYHNIA;

e JeJaTh BBIBOABI C WCIOJIb30BAaHUEM 3aKOHOB JIOTUKH, JCIYKTUBHBIX WU
WHIYKTUBHBIX YMO3aKIIIOUE€HUN, YMO3aKIIOUEHUH TI0 aHAJIOTUH;

e TMPOBOJUTH CaMOCTOATENLHO JI0Ka3aTeNbCTBA MaTEeMaTUYECKUX
YTBEPXKIICHUN (MIPSMBIE U OT MPOTHUBHOTO), BEICTPANBATh apTyMEHTAIIHIO,
NPUBOIUTH TPUMEPHl W KOHTPIPHUMEPHI; OOOCHOBHIBATH COOCTBEHHBIE
CYXKJICHUS U BBIBOJIBI;

e BBIOMpATH cHocoO perieHus ydyeOHOW 3amaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB pElICHUs, BBHIOMpaTh HauboJiee NOAXOAAIUNA C Yy4ETOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTEPHUER).

Ba3oBble uccienoBaTelbcKue 1eiiCTBUSI:

e HCIIOJB30BaTh BOMPOCHI KaK MCCIENOBATEIbCKUN WHCTPYMEHT MO3HAHUS;
dbopMyIMpoBaTh BOMPOCHI, (PUKCUPYIOIIUE MPOTUBOPEUHE, MNPoOIIeMy,
yCTaHaBJIMBaTh HCKOMOE MW  JaHHOe, (OPMHpPOBATH  THIIOTE3Y,
apTyMEHTHPOBATH CBOIO IMO3HIINIO, MHEHUE;

e TPOBOJUTH CaMOCTOSTEITLHO CIUTAaHUPOBAHHBIN JKCIIEPUMEHT,
UCCJIEIOBAHUE TI0O YCTAHOBJIEHUIO OCOOCHHOCTEH MaTEMaTHYECKOTO
00beKTa, SBJICHHS, TPOIECCA, BBISABICHUIO 3aBUCUMOCTEH MEXIy
00BEKTaMHU, SIBIICHUSIMH, ITPOIIECCaMU;

e CaMOCTOSITENHLHO (POPMyTUPOBATH 0OOOIIECHUS U BBIBOJBI 10 PE3yJibTaTaM
MPOBENEHHOTO HAOJIOJCHUS, UCCIEIOBAaHUS, OIEHUBATH JIOCTOBEPHOCTH
MOJTYYEHHBIX Pe3yJIbTaTOB, BEIBOJAOB M O0O0OIIICHUIA;

e TMPOTHO3UPOBATH BO3MOXXHOE PAa3BUTHE TMPOIIECCa, a TaKKE BBIJIBUTATH
MIPETOI0KEHHUS O €TO Pa3BUTHU B HOBBIX YCIIOBHUSX.

Pabora ¢ unpopmaunmeii:

e BBIBIATH JACPUIMTH MHPOPMAIIUU, JAHHBIX, HEOOXOJAUMBIX JJII OTBETA
Ha BOMPOC U /IS PEIICHUS 3a1a4H;

e BBIOMpaTh WH(OpPMAIMIO W3  HCTOYHUKOB  PA3JIMYHBIX  THIIOB,
aHAJM3UPOBaTh, CUCTEMAaTU3UPOBATh U WHTEPIPETUPOBATH MH(POPMAIIHIO
Pa3IUYHBIX BUIOB M GOPM IIPEICTABICHHSI,

e CTPYKTYpUPOBaTh MH(GOPMAIIHIO, TPEJCTABIATh €€ B Pa3IMYHbIX (PopMmax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaA&KHOCTD uHbOpMaIuu 1o CaMOCTOSTEIILHO
c(hopMyJTUPOBAHHBIM KPUTEPHSIM.

2) VHusepcanvhvle  KOMMYHUKAMUGHble  Oelicmeus,  0becnedugarom

cOpMUPOBAHHOCNb COYUATLHBIX HABLIKOE 00)UAI0 UJUXCSL.

OOmenue:



BOCIIPUHUMATh U  (OPMYJIUPOBATH CYXACHHUS B COOTBETCTBHHM C
YCJIOBHUSIMHU M LIEJISIMUA OOILEHHUS; SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO
TOYKY 3PEHHS B YCTHBIX M NMHUCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO
X0y pelIeHus 3a7a4i, KOMMEHTHPOBATh MTOJIyYE€HHBIN PE3yJIbTaT;

B X0JI€ OOCY’KIEHMS 331aBaTh BOIIPOCHI 110 CYILLIECTBY 00CYkKIaeMOIl TEMBI,
npo0JIeMBI, perIaeMon 3aa4M, BbICKa3bIBaTh UJIEW, HALIEJICHHBIE HA TTIOMCK
pELICHMs]; COINOCTABIATh CBOM CYXIEHUS C CYXICHUSAMH JAPYTHX
YYaCTHUKOB AMANIOra, OOHapyXMBaTh paziIMuMe U CXOACTBO IMO3UIMIL; B
KOpPEKTHOU popme popMyIrpoBaTh pa3HOIIACHsl, CBOU BO3PAKEHUS;
OPEICTaBIATh  PE3yJbTaThl  pEIIeHUs  3aJaud,  HKCIEPHUMEHTA,
UCCJIEIOBAHUS,  MPOEKTa;  CaMOCTOSATEIbHO  BbIOMpaTh  (opmar
BBICTYIUICHUS C YYETOM 3a]1a4 MPE3EHTALMN U OCOOCHHOCTEN ayIUTOPUH.

CorpynHudecTBo:

3)

NOHMMAaTh W WCIOJB30BaTh  MPEUMYIIECTBA  KOMAaHTHOW U
WHIUBUyaJIbHON paOOTHI MIPU PEIICHUN YIeOHBIX 3a1a4; MPUHUMATH 11EJTh
COBMECTHOM JEATEIHHOCTH, IUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOU
paboThl, pactpeneisTh BUABI padoT, JOrOBapUBATHCS, 00CYKAATh MPOLIECC
U pe3ysbTat paboThl; 00001aTh MHEHUS HECKOJIBKUX JIIOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopMax paboThl (00CYyKaeHUsI, 0OMEH MHEHUIA,
«MO3TOBBIC IITYPMbl» W WHBIC); BBIIOJHITH CBOI YacTh pPalbOTHl U
KOOPJIMHUPOBaTh CBOM JEHUCTBUA C JAPYTMMH YICHAMH KOMAaHJIbI;
OIICHUBATh KAa4€CTBO CBOETO BKJIajJa B OOIIMA TPOIYKT MO KPUTEPHSM,
c(hopMyITUPOBAHHBIM YYACTHUKAMHU B3aHMOICHCTBHSI.

Yuueepcanonuvie  pecynamuenvie  Oeiicmesus, obecneuusaiom

Gopmuposarue cMbICIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOB TUYHOCHIU.
Camoopranusanus:

COCTABJIATH IUIAH, AJITOPUTM PEIICHUS 3a]a4H, BEIOUPATh CIIOCO0 PEIICHUS
C Y4€TOM UMEIOLTUXCSI PECYPCOB U COOCTBEHHBIX BO3ZMOKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUH C YUETOM HOBOU
uHdopMaIuu.

CaMOKOHTPOJIBb:

BJIaJIETh HAaBBIKAMHU I[IO3HABAaTEJIbHOW pediieKCMu Kak OCO3HaHMS
COBEPIIAEMBIX JICMCTBUH W MBICIUTEIIBHBIX MPOLIECCOB, UX PE3YJIbTATOB,;
BIAJCTh CIOCOOAMH  CaMOMPOBEPKH, CAMOKOHTPOJS Tpolecca U
pe3yJibTaTa PEIICHUSI MATEMAaTHYECKOW 3a/1a4U;

NPEABUIETh TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTh I[P PELICHUU
3a7ja4yd, BHOCUTh KOPPEKTHUBBI B JEATCIBHOCTh HAa OCHOBE HOBBIX
00CTOSITEILCTB, TAHHBIX, HAWJIEHHBIX ONTHOOK, BHISIBICHHBIX TPYIHOCTEH;



e OLEHUBATh COOTBETCTBHE pE3yJIbTaTa LEIH M YCIOBHUIM, OOBACHATH
IIPUYMHBI TOCTMIKECHUSI WA HEIOCTMIKEHHUs PEe3YyJIbTATOB JEATEIIBHOCTH,
HaXOJHTh OIMHUOKY, TaBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

NPEAMETHBIE PE3YJIBTATBI

10 KJIACC

OmnepupoBaTh MOHIATUAMU: TOUKA, IPsIMAasi, MIOCKOCTb.

[IpuMeHSTh aKCHOMBI CTEPEOMETPUU M CIEACTBUS U3 HUX MPU PELICHUU
reOMETPUYECKUX 3a/1ad.

OmneprpoBaTh MOHATHAMH: NAPAJUIETFHOCTD U MEPIEHAUKYIISIPHOCT PSIMBIX
Y TIJIOCKOCTEN.

KrnaccupumupoBarh B3auMHOE paCMONOKEHUE MPSIMbIX M IUIOCKOCTEH B
POCTPAHCTBE.

OmnepupoBarh NOHATHUSAMH: JBYTPAHHBIA YTOJd, TpaHH IBYIPaHHOIO YIIa,
peOpo IBYTpaHHOTO yTia; JIMHEHHBIA Yo ABYTPAHHOTO yriia; TpagycHas Mmepa
JIBYTPAHHOTO yTJa.

OnepupoBarh MOHSATHSAMU: MHOTOTPAHHUK, BBINYKIBIA M HEBBITY KIbIH
MHOTOTPaHHHK, SJIEMEHTHl MHOTOTPAHHUKA, IPABUIIbHBI MHOTOTPaHHHK.

Pacno3HaBaTh OCHOBHBIE BHJBl MHOTOTPAHHHMKOB (TIHpaMuia; MpHU3Ma,
IPsIMOYTOJIbHBIN Mapajuiesienumen, Kyo).

KnaccudumupoBaTh ~ MHOTOTPaHHUKH,  BBIOWpas  OCHOBaHUSA IS
KjIaccu(uKanuy  (BBIMYKJIbIE ¥ HEBBIMYKJIblE MHOTOTPAHHUKH; TPABUIIBHBIC
MHOTOTPaHHHKH; MIPSIMBIE U HAKJIOHHBIE MPU3MBI, TIAPAIIJICIICTIHIIC b ).

OmneprpoBaTh MOHITUAMHU: CEKYIIasl MJIOCKOCTh, CEUEHNUE MHOTOTPaHHUKOB.

OOBACHATH TPUHIIUIIBI IOCTPOCHUS CEYCHHI, UCTIONB3YST METOJ] CIIEOB.

CTpouTh CEYCHHS MHOTOTPAHHUKOB METOJOM  CIIEIOB, BBIOJHSATH
(BBIHOCHBIC) IIJIOCKHE YEPTEKU M3 PUCYHKOB TPOCTHIX OOBEMHBIX (QHUTYp: BUI
CBEpXY, COOKY, CHU3Y.

Perate 3a1aun Ha HaX0XJACHUE TEOMETPUUECKUX BEITHMYMH MO0 oOpas3iam WiH
ITOPUTMaM, TPUMEHSS HM3BECTHBIC AHATUTUYECKHE METOJBl TPH PEIICHUU
CTaHIAPTHBIX MAaTEeMAaTUYECKHUX 3a7a4 HA BBHIYMCIICHUE PACCTOSHHUIA MEXKIYy BYMsI
TOYKaMH, OT TOYKH JO NPSAMOH, OT TOYKH JIO TUIOCKOCTH, MEXIY
CKPEIIHBAOIIUMHUCS MTPSIMBIMH.

Pemate 3a1aun Ha HaX0XJACHUE TEOMETPUUECKUX BEITMYMH MO oOpas3iam Win
aITOPUTMaM, TPUMEHsS HM3BECTHBIC AHATMTUYECKHE METOIBl TPH PEIICHUU
CTaHJAPTHBIX MaTeMaTHYeCKUX 3a7ad Ha BBIUMCICHHE YTJIOB  MEXIY
CKPCUIMBAIOIIUMUCS  MPSIMBIMH, MEKIY NOPSIMOA U TUIOCKOCTBIO, MEXKIy
TUTOCKOCTSIMH, IBYTPAHHBIX YTIIOB.



Boruncnsate 00bEMBI M IIJIOLIAAA TOBEPXHOCTEH MHOTOIPaHHUKOB (MIpU3Ma,
nupaMya) ¢ TNpuMeHEeHHeM (OpMys; BBIYMCISATH COOTHOLIEHUS MEXIY
IUIOMIA/IIMU TTOBEPXHOCTEH, 00bEMaMu TOJOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh MNOHATHAMHM: CUMMETPUS B IIPOCTPAHCTBE; LEHTP, OCb U
IUIOCKOCTh CHMMETPHH;, LIEHTP, OCh U IJIIOCKOCTh CHMMETPHUH (PUTYPHI.

W3Bnekatb, MpeoOpa3oBbIBATh W HHTEPIPETHPOBATH HHPOPMAIHIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (pUrypax, mpeAcTaBICHHYIO Ha 4YepTexax H
pUCYHKaX.

[TpumeHaTh reomeTpuueckue (akThl s PEIICHUS CTEPEOMETPUUYECKUX
3aJ1a4, MPEANOoararoliuX HECKOJIBKO IaroB PEeIEHUs, €CIIU YCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOU (hopMe.

[IppuMeHATP HpOCTEWIINE NPOrPAMMHBIE  CPEACTBA M DIJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPH PEILIEHUN CTEPEOMETPUUECKUX 3a1a4.

[IpuBOANTH IIpUMEPBI MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEM B IPHUPOAE U
JKW3HU, PACTIO3HABATh NIPOSIBJICHUE 3aKOHOB F€OMETPUU B UCKYCCTBE.

[IpyMeEHATh TONMY4YEHHBIE 3HAHWS Ha IPAKTUKE: AHAJIU3UPOBATH pPEAbHBIC
CUTyallMd W TPUMEHATh HM3YyYECHHBIE IOHATUSA B IIPOLIECCE IOMCKA PEIICHUS
MaTeMaTUYecKu C(GOPMYJIMPOBAHHON MpOoOJIEeMBbl, MOJECIUPOBATh pealIbHbIC
CUTyallud Ha s3bIKE TI€OMETPUM, HCCIEI0BATh IIOCTPOCHHBIE MOJEIU C
UCITI0JIb30BAaHUEM T€OMETPUUECKUX MOHITHI U TEOpEM, annapara aareOpbl; pemarb
IIPAKTUYECKUE 33141, CBA3aHHBIE C HAXOXKJAECHUEM I'€OMETPUYECKUX BEJIMYHH.

11 KIIACC

OnepupoBaTh MOHATUAMH: UIMHAPUYECKAsS TOBEPXHOCTh, OOpa3ylolue
MWIMHAPUYECKON  TOBEPXHOCTH;  IWJIMHAP,  KOHHUYECKass  IOBEPXHOCTD,
oOpazyroIue KOHUYECKO MOBEPXHOCTH, KOHYC; cheprudecKasi TOBEPXHOCTD.

Pacno3naBathk Tena BpamieHus (UIUHIP, KOHYC, cepa u map).

OOBSACHITH CIOCOOBI OJIYYEHHUS TEJT BpAIlIEHHUS.

KnaccudummpoBats B3auMHOE pacroioxkeHue chepsl U MIOCKOCTH.

OnepupoBaTh MOHATUSMU: IAPOBOM CETMEHT, OCHOBAHHE CETMEHTA, BHICOTA
CEerMEeHTAa; IIapOBOM CJIOM, OCHOBaHHUE IIAPOBOTO CJIOSI, BHICOTA IIAPOBOIO CIIOS;
L1apOBOM CEKTOP.

Boruucnsate  00BEMBI M TJIOMIAM  TIOBEPXHOCTEM  TeN  BpalllCHHS,
T€OMETPUYECKUX TeJl C TPUMEHEHUEM (HOpMYII.

OnepupoBaTh TOHSATHUSMUA: MHOTOTPAHHHWK, BMHCAaHHBIA B chepy
ONMMCAaHHBIA OKOJIO cdepbl; cdepa, BIUCAHHAS B MHOTOTPAHHHWK WJIH TEJO
BpaIlcHUS.

Brraucaste cooTHOMIEHHST MEXIY TUIOMAASMU MOBEPXHOCTEH M 00BEMaMu
OA0OHBIX TEJL.



N300paxkath wu3ydaemble (UTYpHl OT PyKA U C TPUMEHEHHEM TIPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BrInosHATH (BRBIHOCHBIC) IJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00bEMHBIX
buryp: BUa cBepXy, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BpallCHUSI.

W3BnekaTh, HWHTEPHOPETHPOBATH M NpeoOpa3oBbIBaTh HH(OpPMAIUIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (DUTYpax, MPEACTABICHHYIO HA YepPTEekKax H
PUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BpINONMHATE NEWCTBUS CJHOKEHUS BEKTOPOB, BBIYMTAHUS BEKTOPOB U
YMHOKEHHSI BEKTOPA Ha YUCJIO, OOBSACHATh, KAKUMU CBOMCTBAMU OHU 00JIaIat0T.

[IpuMeHATH TPaBWIIO MapaJUICIICIUIIEIA.

OnepupoBaTh NOHATUSIMU: JIEKAPTOBBI KOOPAUHATHI B TPOCTPAHCTBE, BEKTOP,
MOZyYJIb BEKTOpPa, PABEHCTBO BEKTOPOB, KOOPJHWHATBHI BEKTOpPA, YIrOJ MEXIY
BEKTOPAaMU, CKAISIPHOE MPOU3BEICHNE BEKTOPOB, KOJJIMHEAPHBIE U KOMIUJIaHAPHBIE
BEKTOPBI.

Haxoauts cyMmMy BEKTOPOB M NMPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJI MEXKTY
BEKTOPaMH, CKAISIPHOE TMPOU3BEACHUE, PACKIAAbIBATh BEKTOp II0 JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3agaBaTh IJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPAUHAT.

[IpuMensTy reoMeTpuueckue (QakTbl JJIS PEHICHUS CTEPEOMETPUUYECKUX
3a7a4, MPEINoJararouMx HECKOJIBKO IIaroB PELICHUs, €CIU YCIOBHUS NPUMEHEHUS
3aJ1aHbI B IBHOH (hopme.

Pemate nmpocrenmme reoMeTpudecKue 3aJayd Ha NPUMEHEHUE BEKTOPHO-
KOOPAWHATHOTO METOAA.

Pemare 3amaum Ha [10Ka3aTeNbCTBO MATEMATUYECKUX OTHOLICHUN U
HaX0XJICHUE T€OMETPUYECKUX BEJIMYMH MO 00pa3laM Wi alropuTMam, IpUMEHSIS
M3BECTHBIE METO/IBI ITPY PELICHUM CTAHAAPTHBIX MaTEMaTUYECKUX 3a1a4.

[IpumeHaTr mpocTeMe NOPOrpaMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI ITPU PEIICHUHU CTEPEOMETPUUECKHUX 3a]1a4.

[IpuBOANTH TpPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B MPUPOAE U
JKU3HU, PACTIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpUMeEHATh MOJYy4YEHHBIC 3HAHUS HAa IPAKTUKE: aHAJIU3UPOBATh PEAIbHBIE
CUTyallud W NPUMEHSATh HU3YUYCHHBIC MOHATHUS B IIPOLECCE MOUCKA PEIICHUS
MaTteMaTH4ecku ChOPMYJIMPOBAHHOM MPOOJIEMBI, MOACIUPOBATh peajbHBIC
CUTyallul Ha S3bIKE TEOMETPHUHM, MCCIEA0BATh TMOCTPOEHHBIE MOJEINU C
WCITOJIb30BAaHUEM TE€OMETPUIECKUX TIOHATUI U TEOPEM, arlrapaTa ajreOphl; pemarhb
MMPAKTUYECKUE 3a]1a41, CBA3aHHBIE C HAXOKICHUEM T'€OMETPUUYECKUX BEJIMYMH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KVIACC

KounyecTBO 4acoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undgposbie)
Kourpoububle IIpakTnyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypcsbl
1 BBenenue B ctepeoMeTpuio 10 0 2 www.fcior.edu.ru
IT .
2 PAMBIC 1 TIOCKOCTH B TIPOCTPANCTBe . 12 1 1 http://www.fcior.edu.ru/
[TapannenbHOCTh NPSAMBIX U IIIOCKOCTEH
I1
3 epHeHHHIfyMpHOCTB MpAMBIX I 12 0 2 http://www.fcior.edu.ru/
IJI0CKOCTEN
4 VYriel MeXAY NPSIMBIMU U INIOCKOCTSMH 10 1 1 http://www.fcior.edu.ru/
5 MHororpanHuku 11 1 1
6 OOBEMBI MHOTOTPAaHHUKOB 9 1 1 http://www.fcior.edu.ru/
7 [ToBTOpEHME: CEUeHMSI, PACCTOSTHUS U YTIIbI 4 1 0 http://www.fcior.edu.ru/
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 8
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11 KJIACC

KosnyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne /i P Konrpoubusie IlpakTHueckue (wupp )
MPOrpaMMbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThbI
pecypchl
Tena BpaieHus 12 www.fcior.edu.ru
OOBEMEBI TET 5 http://www.fcior.edu.ru/
BekTopbl 1 KOOpAMHATHI B IPOCTPAHCTBE 10 http://www.fcior.edu.ru/
I1 0006 .
OBTOPEHHE, 000 meHI:Ie’ 7 1 1 http://www.fcior.edu.ru/
cHCTEeMaTH3aIlHs 3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 3



http://www.fcior.edu.ru/
http://www.fcior.edu.ru/
http://www.fcior.edu.ru/
http://www.fcior.edu.ru/

IHOYPOYHOE INTAHUPOBAHHUE

10 KJIACC

Ne
n/n

Tema ypoka

OCHOBHbIE TIOHATHUS CTEPEOMETPUU: TOUKA,
npsiMasi, TNIOCKOCTb, TPOCTpaHcTBO. [IpaBuia
M300paXeHUS Ha PUCYHKAX: N300paKeHUS
TUIOCKOCTEH, MapasuIeIbHBIX MPSIMBIX
(OTpe3KoB), cepeIMHbI OTpPE3Ka

IlonsTus: MnepeceKarommecs mIoCKOCTH,
nepecekarommecs npsaMast U rjiIoCKOCTb

KoauuecTBO 4acoB

Bcero

KonTpoabHbie
padoTsbI

IIpakTuyeckue
padoTbI

DJIEeKTPOHHbIE

uudposbie
o0pa3oBaTe/ibHbIE

pecypcbl

www.fcior.edu.ru

www.fcior.edu.ru

IlousTus: MEPECCKArIMUECH IIIIOCKOCTH,
IepeCcCKaromumecs npsamMmas U rmiI0CKOCTb

3HAaKOMCTBO C MHOTOTPaHHUKaMH,
n300pakeH1e MHOTOIPaHHUKOB Ha
PUCYHKaX, Ha IPOCKIMOHHBIX YEPTEIKAX

HauanbHble cBefieHUs1 0 KyOe U mupamu/e,
uXx pa3BEépTku U Moaenu. CeueHus
MHOTI'OTPAaHHUKOB

HavanpHble cBeieHNs 0 KyOe U mupamu/e,
uX pa3BEépTku U Moaenu. CeueHus
MHOTOTPaHHUKOB

[TonsTre 06 akcCMOMaTUYECKOM IIOCTPOEHUU



http://www.fcior.edu.ru/
http://www.fcior.edu.ru/

CTCPCOMCTPHU: AKCUOMBI CTCPCOMCTPUU U
CICACTBHA U3 HUX

[TonsaTne 06 aKCHOMAaTHYECKOM MTOCTPOCHUH

8 CTEPEOMETPUH: AKCHOMBI CTEPEOMETPHH U
CIICZICTBUS U3 HUX
[TonsTre 06 akCHOMaTUYECKOM OCTPOECHUHU
9 CTEPEOMETPUU: AaKCHOMBI CTEPEOMETPUH U http://www.fcior.edu.ru/
CIICICTBUS U3 HUX
[TonsATHE 006 AKCHOMAaTHYECKOM MTOCTPOSHUH
10 CTEPEOMETPHUH: AKCHOMBI CTEPEOMETPHH U
CJIEJICTBUS U3 HUX
B3anMHOe pacnionoxeHue npsMbIX B
11 IIPOCTPAHCTBE: MEPECEKAOLINECS,
napajiesibHble M CKpeIlMBaIOLINecs IpsMble
[TapannensHOCTh MPSMBIX U TUIOCKOCTEH B
12 MPOCTPAHCTBE: MapalIeNIbHbIC TIPSMBIC B
MPOCTPAHCTBE; MAPAIIIETBHOCTD TPEX
MPSIMBIX
[TapannensHOCTh MPSMBIX U TUIOCKOCTEH B
13 npoctpanctse: [lapamiensHOCTs psSMON U
TUIOCKOCTH
14 VYTiBl ¢ COHAINIPABICHHBIMH CTOPOHAMHU
15 Yroa Mexay NpsSMbIMU B IPOCTPAHCTBE
16 VYo MeXIy NpSIMBIMU B TIPOCTPAHCTBE
[TapannenbHOCTh MIOCKOCTEM: .
17 http://www.fcior.edu.ru/
napaiesIbHbIe TUIOCKOCTH
18 CBoiicTBa MapayIeIbHBIX TUIOCKOCTEH
19 [Tpocreiime npocTpaHCTBEHHBIE (PUTYPBI HA



http://www.fcior.edu.ru/
http://www.fcior.edu.ru/

TUIOCKOCTH: TETPadIp, KyO, apauieIenuIIe/

20
21

[Toctpoenue ceueHuit

[TocTpoeHue ceuenuit

http://www.fcior.edu.ru/

22

23

24

KonTponbras padota mo teme "lIpsimbie u
IUIOCKOCTH B pocTpaHcTBe. [lapannenbHocTh
IPSIMBIX U IJIOCKOCTEN"

IlepneH IUKYISIPHOCTD NMPSIMON U IIIOCKOCTH:
MEPIEHIUKYIISPHBIE IPSAMBIE B IIPOCTPAHCTBE
[IpsimMble napasienbHble U
NEPIEHIUKYJISIPHBIE K IITIOCKOCTH

25

26

27

[IpsiMble napasienbHbIe U
MEPIEHIUKYIISIPHBIE K INIOCKOCTH

[Ipu3Hak neprneHAUKYJIAPHOCTH IIPSIMON U
IJIOCKOCTH
[Ipu3Hak nepneHauKyJIIpPHOCTH IPSIMOU U
IIJIOCKOCTH

http://www.fcior.edu.ru/

28

29

Teopema o IpsIMOIl EPIIEHINKYJIAPHOMN
IJIOCKOCTH
Teopema o0 IpsAMOI IEPIIEHIUKYJIIIPHOMN
IIJIOCKOCTH

30

Teopema o psIMOI1 EPIIEHIUKYJIIPHOMN
IIJIOCKOCTH

http://www.fcior.edu.ru/

31

[TepnieHUKyYIISIp U HAKJIIOHHBIE: PACCTOSIHUE
OT TOYKH JI0 TJIOCKOCTH, PACCTOSTHUE OT
NPAMOM 10 TNIOCKOCTH

32

[leprieHAMKYIISAp U HAKJIOHHBIE: PACCTOSIHUE
OT TOYKH J0 IUNIOCKOCTH, PACCTOSIHUE OT
MPAMOM 10 MITOCKOCTH



http://www.fcior.edu.ru/
http://www.fcior.edu.ru/
http://www.fcior.edu.ru/

33

[lepnenauKyssip U HAKJIOHHBIE: PACCTOSIHUE
OT TOYKH JI0 MIIOCKOCTH, PACCTOSIHUE OT
MPSIMOM 710 TIOCKOCTH

34

[lepneHquKyssp U HAKIIOHHBIE: PACCTOSHUE
OT TOYKH J0 IJIOCKOCTH, PACCTOSTHUE OT
IIPSIMOM 10 IIJIOCKOCTH

35

36

VYTIIBl B IPOCTPAHCTBE: Yroa MEXKAY IPSIMON
U IUIOCKOCTBIO

JIByTpaHHBIN YroJl, TMHEHHBIN Yroil
JBYI'PAHHOIO yrIJla

http://www.fcior.edu.ru/

37

JIByTpaHHBIN YroJI, TUHEHHBIN Yroil
JBYT'PAHHOI'O yTIJla

38

39

[leprieHAMKYIIAPHOCTD IUIOCKOCTEMN: MTPU3HAK
MEPIEHANKYISPHOCTU JIBYX IJIOCKOCTEN
[leprieHAMKYIIAPHOCTD IUIOCKOCTEMN: ITPU3HAK
MEPIICHANKYISAPHOCTH IBYX IIJIOCKOCTEN

40

41
42

[lepneHMKyIIpPHOCTD IJIOCKOCTEM: TPU3HAK
MEPIEHIUKYISIPHOCTH JBYX IJIOCKOCTEN

Teopema o Tpéx nepneHAuKyJIIpax

Teopema o TpEX mepHeHIUKYIIsSIpax

43

44

Teopema o0 Tpéx nepneHAuKyJIsIpax

Konrponsnas pabora no remam
"[lepneHIUKYIAPHOCTD NPSAMBIX U
wiockocTeil" u "YTIbl MEXKIY IPSIMBIMU U
miockocTsaMu"”

45

IlousTue MHOIr'orpaHHvKa, OCHOBHBIC
9JICMCHTLI MHOT'OI'paHHUKA, BBIITYKIIBIC U
HEBBLIITYKJIBIC MHOT'OT'PAHHUKH, pasBépTKa

http://www.fcior.edu.ru/



http://www.fcior.edu.ru/
http://www.fcior.edu.ru/

MHOTI'OrpaHHUKa

46

47

48

[Tpu3ma: N-yronbHas npu3Ma; TpaHu U
OCHOBaHMS IPU3MBI; TIpsiMasi U HAaKJIOHHAs
MPU3MBI; OOKOBAs U MOJIHASI TOBEPXHOCTh
MIPU3MBI

[Tapannenenunen, NpAMOyTroJIbHBII
napajuieNienumnes U ero CBoicTaa

HI/IpaMI/I)IaZ N-yrojibHas nmapamMuaa, rpaHd u
OCHOBAHUC THUPaAMHUBI; OOKOBas M MOJIHAs
MMOBCPXHOCTH IMUPAMUBI; ITIPABUJIbHAA U
yceqéHHa;I InmupamMuyjia

49

[IpaBriibHBIE MHOTOIPAHHUKHU: MTOHSITHE
MPAaBUIBHOIO MHOTOTPaHHUKA; TIPaBUIIbHAS
IpU3Ma U MpaBWIbHAS MUPaMUJIa;
NpaBUJIbHAS TPEYTOJIbHAS MUpaMUIa U
NIPaBUIIBHBIN TEeTpasap; KyO

50

[IpeacraBnenue o MpaBUIBHBIX
MHOTOTpaHHHUKaX: OKTadp, NOACKa’dIp U
HKOCa3P.

http://www.fcior.edu.ru/

o1

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPUS
OTHOCHTEJIBHO TOYKH, ITPSAMOM, INIOCKOCTH.
DneMeHThl CUMMETPUH B IUpaMuax,
napajuleJenuIe ax, NpaBUiIbHbIX
MHOT'OT'PaHHUKAX

52

53

Brruucnenue 31eMeHTOB MHOTOTPAHHUKOB:
p€Opa, TuaroHasu, yribl

[Tnomanas 60KOBOI MOBEPXHOCTH U MOJIHOM
MIOBEPXHOCTHU NPSIMOM MPU3MBI, IUIOINAb



http://www.fcior.edu.ru/

OCHOBaHUH, TeopeMa 0 OOKOBOMU
MOBEPXHOCTHU MPSIMON MPU3MBI

[Tnomans 60KOBOI MOBEPXHOCTH U
MMOBECPXHOCTHU HpaBHHBHOﬁ nupamMmubl,

54 . 1 0 0
TeopeMa O IUIOMIA N OOKOBOI MOBEPXHOCTH
YCEUEHHOW MUPAMUBI
55 'I‘<OHTp0J'II>Ha}I pa6'c')Ta o TeMe 1 1 0
MHororpaHHuku
56 [Tonsatue 06 06bEMe 1 0 0
57 OO0BEM TUPAMU/TBI 1 0 0
58 O0BEM TUpaMuIBI 1 0 0 http://www.fcior.edu.ru/
59 OO0BEM TUPAMHUTBI 1 0 0
60 OO0BEM TUpaMuUIbI 1 0 0
61 O0BEM pU3MBI 1 0 0
62 O0BEM npu3MBbI 1 0 0
63 OOBEM TTPU3MBI 1 0 1 http://www.fcior.edu.ru/
64 KonTponbHas pa6"0Ta 1o Teme "OO0bEMBI 1 1 0
MHOTOTPaHHHKOB
[ToBTOpEeHME, 06001IEHNE CHCTEeMAaTHU3 AU
65 3HaHui. [locTpoenune ceuenuit B 1 0 0
MHOTI'OI'paHHHKE
[ToBTOpeHme, 0600IIEHNE CUCTEMATH3AITUS
3HaHUU. BpIUKCIIeHnEe pacCTOSIHUI: MEXIY
66 IBYMsI TOUKaMH, OT TOUKH J10 IPSIMOM, OT 1 0 0
TOYKHU J0 TIIOCKOCTH, MEXTY
CKPELIMBAIOIUMHUCS MPSIMBIMH
67 HToroBast KOHTpOJIbHAS paboTa 1 1 0



http://www.fcior.edu.ru/
http://www.fcior.edu.ru/

[ToBTOpEeHME, 0000IIEHNE CHCTEMATH3AIIHS
3HAHWU. BBIYKCIICHNE YTIIOB: MEXKIY

68 CKPEIIUBAIOIIIUMHUCS TPSIMBIMHU, MEXTY
IPSIMOH ¥ TUIOCKOCTBIO, IBYTPAHHBIX YTJIOB,

YIJI0B MEXKAY IJIIOCKOCTAMU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68




11 KJIACC

Ne i/

Tema ypoka

Ccepa u map: HeHTp, paanyc, THaMeTp;
IUTONIA b IOBEPXHOCTH CEpbl
BsanmHuoe pacrionoxxenue chepsl u
IUTOCKOCTH; KacaTelbHasl TNIOCKOCTh K
cdepe; miomaab chepsl

KoanuyecTBo 4acos

Bcero

KonTposabHbie
padoThI

IIpakTnyeckue
padoThbI

DJIeKTPOHHbIE

uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

www.fcior.edu.ru

N300paxenue cdepsl, mapa Ha MIOCKOCTH.
Ceuenus mapa

[{unuHapryeckas MOBEPXHOCTb,
00pasyrome MUIHHIPUIECKOM
HOBCpXHOCTI/I, OChb HHHHH}IPI/I‘IGCKOﬁ
[MOBEPXHOCTU

Hunuuap: ocHoBaHUs M OOKOBast
MOBEPXHOCTh, 00pa3yroIas 1 0Ch; MIIOLIA] b
OOKOBOH U MOJTHON OBEPXHOCTH

N300pakeHne UIMHAPA Ha TIIOCKOCTH.
Pa3pépTra nununapa. CedeHus: HUIMHIPA
(TII0CKOCTHI0, MapalIeIbHON UITN
HEepIEHANKYJISAPHON OCH LIUIMH]PA)

http://www.fcior.edu.ru/

http://www.fcior.edu.ru/

Konnueckast moBepxXHOCTh, 00pa3yroime
KOHUYECKOW MOBEPXHOCTH, OCh U BEpIINHA
KOHUYECKOU TOBEPXHOCTHU

KoHnyc: ocHOBaHME U BEpIINHA,



http://www.fcior.edu.ru/
http://www.fcior.edu.ru/
http://www.fcior.edu.ru/

oOpa3yromias U 0Cb; 0L OOKOBOW 1
MOJIHOM MOBEPXHOCTHU

10

11

VYceuéHHblil KOHYC: 00pa3yIoIe U BBICOTA;
OCHOBaHHMSA U OOKOBast MOBEPXHOCTh

N300paxeHne KoHyca Ha MII0CKOCTH.
Pa3Béprka konyca. CeueHus KoHyca
(MI0CKOCTHI0, MapaIeIbHOM OCHOBAHUIO, U
MJIOCKOCTBIO0, IPOXOIAIIEH Yepe3 BEPIIUHY)

KOM6I/IHaI_II/I$I TCJI BpallICHUS U
MHOT'OT'PAaHHUKOB

http://www.fcior.edu.ru/

12

MHororpaHHHK, OIMCaHHBIN OKOJIO chephl;
cdepa, BlIMCaHHAs B MHOTOTPAHHUK UJIU B
TEJIO BPALLEHUs

13

14

TTonsaTtue 00 00béMe. OCHOBHBIE CBOWCTBA
00BEMOB TE

O0béM IUIMHIpa, KOHYCa

15

16

17

O0bEM 1mapa U mIomaab chepbl

[TonoGHBIE TETa B IPOCTPAHCTBE.
CooTHoIIEHNs MEX Ty TUIOIAIIMU
MOBEpXHOCTEH, 00bEMAaMHU MMOJOOHBIX TET

KonrtponsHas padora no remam "Tena
BpaieHus" u "O0beMbl Ten"

18

BekTop Ha IMI0CKOCTH ¥ B TPOCTPAHCTBE

http://www.fcior.edu.ru/

19

CnoXeHHE U BBIUNTAaHHUE BCKTOPOB

20

YMHOKEHHE BEKTOPaA Ha YUCIIO

21

PasnosxeHue BEKTOpa 110 TPEM
HEKOMIUIaHapHBbIM BekTopam. [IpaBuiio
napajuleenumne1a



http://www.fcior.edu.ru/
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22

Pemenune 3amad, CBSI3aHHBIX C
MPUMEHEHUEM MPaBUJI ACHCTBUI C
BEKTOpaMHU

23

[IpsimoyrosnbHas cucreMa KOOpAUHAT B
npoctpancTse. KoopanHaThl BEKTOpA.
[Ipocreitmue 3aga4u B KOOpAUHATAX

24

25

VYron mexay Bekropamu. CKansipHOe
MIPOU3BEICHUE BEKTOPOB

Brrancienue YIJI0B MEKAY MPAMBIMHA U
INJIOCKOCTAMU

26

KoopanHaTHO-BEKTOPHBIN METOJ ITPU
pEeLIEHNN TEOMETPUYECKUX 3a1a4

http://www.fcior.edu.ru/

27

28

29

KonrtponbHas pabora no reme "Bekropsl u
KOOpJMHATHI B IPOCTpaHCTBE"

[ToBTOpenue, 06001IeHUE U
cucremaru3anys 3HaHuil. OCHOBHBIC
¢burypsl, ¢pakThl, TEOpPEMBbI Kypca
TUTAaHUMETPUH

[ToBTOpenue, 0600IICHUE 1
cucreMaTtu3anus 3HaHui. OCHOBHBIE
¢burypsl, ¢pakThl, TEOPEMBbI Kypca
IUTAHUMETPHUH

30

[ToBTOpeHue, 0600IICHNE 1
cUCTeEMAaTH3alis 3HaHU. 3agaun
TUTAHUMETPUH U METOJIbI UX PEIICHHS

31

[ToBTOpenme, 0600IICHUE U
cUcTEMAaTHU3alMs 3HaHUH. 3agaun
TUTAHUMETPUH B METOJIbI HX PEIICHHS

http://www.fcior.edu.ru/



http://www.fcior.edu.ru/
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[ToBTOpeHue, 0600IICHNE 1
cucTemMaTtHu3anus 3HaHuil. OCHOBHBIC

32 1
burypsl, GpakThl, TEOPEMBI Kypca
CTepEOMETPUH
33 Wrorosast KoHTpOJIBHAS paboTa 1
34 [ToBTOpEHHE, 0606H16HI:I€ u 1
cUCTeMaTH3aIHs 3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34




YYEBHO-METOJIUYECKOE OBECITEYEHUE OBPA3OBATEJILHOT'O
MPOIIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAUJIBI IJIS1 YHEHUKA

Marematuka; anredpa u Hauasia ananusa, reometpust 10-11 ki JI.C. AtanacsH,
B.®. byty3os, C.B. Kanomues, JI.C. Kucenesa, 3.I'. [1o3Hsk: 6a30BbIil 1 yIriryO.I.

ypoBHH. [IpocBemenne 2014 roa

METOANYECKHUE MATEPHUAJIBI IJIAA YYUTEJIA
[Toypounsbie pazpaboTku it yuutens no reomerpuu 10,11 kmaccet MockBa u3-Bo

Baxo 2019 rox

HUPPOBBIE OBPA3OBATEJBHBIE PECYPCBI U PECYPCBI CETU
HMHTEPHET

www.fcior.edu.ru
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