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MNOACHUTEJIBHASA 3AIIMCKA

Pabouas mporpamma yueOHoro Kypca «I'eomerpusi» 06a30BOTr0 ypOBHS AJis
oOyuaromuxcs 10 —11 kmaccoB pa3paborana Ha ocHoBe DenepalbHOTO
rOCy/IapCTBEHHOTO 00pa30BaTEeNbHOTO CTaHAApTa CPeAHEro odmiero oopazoBaHus,
C yd4€TOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHWIA, MPEABABIIEMBIX K
MaTEeMaTUYeCKOMYy O0Opa30BaHUIO, M TPAIULUNA POCCUHUCKOro 0Opa3oBaHMUS.
Peanuzanusi mporpaMMbl 00eCrieYMBAET OBJIAJICHUE KIIFOUEBBIMU KOMIIETCHIIUSIMH,
COCTABJISIIOIIMMH OCHOBY [UJIi CaMOpPAa3BUTUS W HENPEPHIBHOTO 0OOpa3oBaHus,
LETOCTHOCTh OOIIEKYJIbTYPHOTO, JIMYHOCTHOIO M TO3HABATEIBHOIO Pa3BUTHS
JUYHOCTH O0yYarOIUXCA.

HEJIN N3YYEHUSA YYEBHOI'O KYPCA

Baxxnocte ydeOHOTO Kypca TeOMETpHUM Ha YPOBHE CpEIHEro oOIero
oOpa3oBaHMsl OOYCJIOBJIEHA MPAKTUYECKOM 3HAYMMOCTBIO METANpPEAMETHBIX U
IPEIMETHBIX PE3YyJIbTaTOB OOYYEHHsS] T€OMETPUU B HAMPABICHUU JUYHOCTHOTO
pa3BUTHs OOyHaromuxcs, (QopMUpPOBaHUS (PYHKIMOHAIBHOW MaTeMaTHU4eCKOU
I'PaMOTHOCTH, U3YYECHHS JPYTUX YU4eOHBIX TUCUUILIUMH. Pa3BuTue y oOyuaromuxcs
NPaBUJIBHBIX TMPEICTABICHUNA O CYHUIHOCTH M TMPOUCXOXKIACHUH T€OMETPHUUECKHUX
abcTpakiuii, COOTHOIICHHH PEAThbHOTO W HJCANTBHOIO, XapaKTepe OTPaKeHUs
MAaTEMAaTHYECKOW HAyKOW SBJIICHUM W TPOLECCOB pEATbHOTO MHPA, MECTE
r€OMETPUU B CUCTEME HAYK M POJIM MAaTEMaTHYECKOTO MOJICIIMPOBAHUS B HAYYHOM
NO3HAHUM U B IPAKTHKE CIOCOOCTBYET (POPMUPOBAHNIO HAYYHOI'O MUPOBO33PEHUS
yyaluxcs, a TakKe KayeCTB MBILIUICHUS, HEOOXOOUMBIX MJi1 aJanTaluud B
COBPEMEHHOM OOIIIECTBE.

['eomeTpus siBisieTcs OAHUM M3 0a30BBIX MPEIMETOB Ha YPOBHE CPETHETO
oOmiero oOpa3oBaHHWs, TaK Kak OOECHEYMBAET BO3MOXKHOCTh HM3YyUYCHHS Kak
JUCLMIUIMH €CTECTBEHHO-HAYYHOM HANpPaBICHHOCTH, TaK U T'YMaHUTApHOM.

Jlormueckoe MblllUIeHHE, (GOPMUPYEMOE MPU H3YyYEHUH OO0YyYarolIMMUCS
MOHATUWHBIX OCHOB T€OMETPHUU U TIOCTPOCHUH IETIOYKH JIOTUUECKUX YTBEPKICHHUMA
B XOJI€ pPEIICHUS TCOMETPUUYECKHUX 3a/ad, YMEHHE BBIIBUTaTh W OIPOBEPraThb
TUIIOTE3bl HEMOCPEJACTBEHHO HCHOJb3YIOTCS MPU PELIEHUH 33Jad €CTECTBEHHO-
HAYYHOTO LIMKJIA, B YACTHOCTHU U3 Kypca (PU3UKH.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYIICCTBEHHYIO POJIb BO
BCeX O0ONacCTSIX AEATeIbHOCTH uenoBeka. OpHeHTaIus 4yelnoBeKa BO BPEMEHU H
MPOCTPAHCTBE — HEOOXOJMMOE YCJIOBHE €ro COLMAIBHOTO ObITUS, (Qopma
OTPaXKEHHUSI OKPYKAIOIIEr0 MHpa, YCJIOBUE YCIEUIHOIO MO3HAHUS M aKTHUBHOTO
npeoOpazoBaHusi  JIEUCTBUTENBHOCTH.  OnepupoBaHHE  MPOCTPAHCTBEHHBIMU
oOpazamMu O0OBEIUHSAET pa3Hble BHUAbl YYEOHOW W TPYAOBOWU JEATEIBHOCTH,



SBIISIETCS OJAHUM M3 MPO(EecCHOHATBHO Ba)XHBIX KAauecCTB, MO3TOMY aKTyajbHa
3ajaya (OpPMHUPOBAHUS y OOYYAIOUIMXCA MPOCTPAHCTBEHHOTO MBIIIJICHUS Kak
Pa3HOBUIHOCTH OOpa3HOTO MBIIUIEHUSI — CYIIECTBEHHOTO KOMIIOHEHTa B
HOJIFOTOBKE K MIPAKTUYECKOH IEATEIbHOCTH 10 MHOTUM HalpaBiICHUSIM.

Ilenp ocBoeHusi mporpammsel yueOHoOro kypca «l'eomerpusi» Ha 06a3oBOM
ypoBHE 0O0yueHUsT — oOmeoOpa3oBaTenbHOE W OOLIEKYJIbTYpHOE pa3BUTHE
oOyuaromuxcsa  uyepe3  oOecredeHue  BO3MOXKHOCTHM  MPHOOpeTeHuss u
UCIIOJIb30BAaHUSI CUCTEMATUYECKUX TIEOMETPUYECKUX 3HAHUH U JICHCTBUH,
CHelM(PUUHBIX T€OMETPUH, BOZMOKHOCTH YCIIEUTHOTO MPOAOJIKEHUSI 00pa30BaHUs
10 CIIEUAIIBHOCTSIM, HE CBS3aHHBIM C IIPUKJIAIHBIM UCIIOJIb30BAHUEM I'€OM ETPHUU.

ITporpaMmma 1o reoMerpur Ha ©0a30BOM YpOBHE IpeAHA3HAYEHA JUIS
00y4aroluMxcs CpeHeN MIKOJIbI, HE UCTIBITHIBABIINX 3HAYUTEIbHBIX 3aTPYIHEHHUN
Ha YpOBHE OCHOBHOT'O 001ero oopazoBaHus. TakuM o0Opa3oM, oOydaromuecs Ha
0a30BOM YpPOBHE JOJKHBI OCBOUTH OOIIME MaTEMaTHMUECKHUE YMEHHs, CBSI3aHHbIC
CO CHEelu(pUKON TeOMETpHUH W HEOOXOAUMBIE ISl XU3HU B COBPEMEHHOM
obmecte. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTb M3Y4YHThb I€OMETpHIO Oolee
IyOOKO, €CIM B JaJbHEHIIEM BO3HHKHET HEOOXOAUMOCTh B T€OMETPUYECKHUX
3HaHUSAX B MPOPECCUOHANBHON 1EATEIbHOCTH.

JlocTmKeHHe 1EeNM OCBOEHUS HporpaMMbl  00€CIEUMBAETCA PELICHUEM
COOTBETCTBYIOIIMX 3a7ad. [IpHOpuUTETHBIMM 3aJadyaMHd  OCBOEHHMS  Kypca
«I'eomeTpun» Ha 6a30BoM ypoBHe B 10—11 kitaccax sSBAstOTCS:

e (opMHUpOBaHME NPEICTABICHUS O TIE€OMETPUM KaK 4YacTH MHUPOBOM

KYJIbTYpPbl U OCO3HaHHE €€ B3aUMOCBSA3H C OKPYKAIOIIMM MUPOM;

e (opMHUpOBaHME MPEJICTABICHUS O MHOTOIPAaHHUKAX M Telax BpPALICHUS
KaK O BOXHEHIINX MATEeMAaTUYECKUX MOJAEISAX, MO3BOJISIFOIIMX OMKCHIBATH
Y U3y4aTh pa3HbIC SBJIECHUS OKPYKAIOIIETO MUPA;

e (opMHupOBaHME YMEHHs pACIO3HABaTh Ha 4YepTexax, MOJACNIAX U B
peaJlbHOM MHpPE MHOTOTPAHHUKH U TEJIa BPaIllCHUS;

e OBJAJCHHE METOJAMM DPEIICHUS 33]a4 Ha MOCTPOCHUS Ha U300paKeHUSIX
IPOCTPAHCTBEHHBIX (PUTYD;

o (dopMHUpPOBaHME YMEHHUS ONEPUPOBATH OCHOBHBIMH TIOHATHUSMH O
MHOTOTpaHHMKaX U TeJlaX BPAIeHUs U UX OCHOBHBIMH CBOMCTBaMU;

e OBJIAJICHUE  QJITOPUTMAMHM  PEUICHHs  OCHOBHBIX  THUIOB  3a/ay;
dbopMupoBaHHE yYMEHHS TPOBOJUTH HECIOXHBIE JOKa3aTelIbHBIC
pacCyXJeHHUA B XOJ€ PEUICHMsI CTEPEOMETPUYECKMX 3aJady M 3anad ¢
IPAKTHYECKUM COJIEPIKaHUEM;

e Da3BUTHE  MHTEJUIEKTYaldbHBIX M  TBOPYECKMX  CIIOCOOHOCTEH
oOyyaromuxcsi, I[O03HAaBATE€JIbHOW  AKTUBHOCTH,  HCCJEI0BATEIbCKUX
YMEHHHA, KPUTUYHOCTH MBIIIIJICHHS;



e (opmupoBanue GyHKIIMOHATHHON TPaMOTHOCTH, pEJIEeBaHTHOM
FEOMETPUU: YMEHUE PACIO3HABaTh MPOSABICHHUS TIE€OMETPHUYECKHUX
NOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B pPEAIbHBIX KU3HEHHBIX
CUTYyallMsIX M TPU HM3YyYEHUU APYTUX YYEOHBIX MPEAMETOB, MPOSBICHUS
3aBUCUMOCTEl U 3aKOHOMEpHOCTEW, (GOpMYIMpOBaTh HUX Ha S3bIKE
T€OMETPUU U CO3/1aBaTh FEOMETPUUYECKHUE MOJEIH, IPUMEHITh OCBOCHHBIN
FEOMETPUYECKUNA ammapar JUisl pPelleHUs MPAaKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIIPETUPOBATh U OLICHUBATH MOJYYEHHBIE PE3YyJIbTATHI.

OTIUYUTETFHONM OCOOEHHOCTBHIO MPOTPAMMBI SIBIIIETCS BKJIIOYEHHE B KYpC
CTEPEOMETPUM B HAuyalle €ro M3y4YeHus 3a/Jad, peEIIaeMbIX Ha YPOBHE
MHTYUTHUBHOI'O MTO3HAHUSA, U ONPEAEIIEHHBIM 00pa30M OpraHM30BaHHas padoTa HaJl
HUMH, 4YTO CHOCOOCTBYIOT pa3BUTHIO JIOTMYECKOTO W MPOCTPAHCTBEHHOIO
MBIIUIEHUSI, CTUMYJIUPYET MPOTEKAHUE MHTYUTHBHBIX MPOLECCOB, MOTUBUPYET K
JaJbHEUIIIEMY U3YUYEHHIO ITPEAMETA.

[TpeanoureHue oTAAETCS HAISIAHO-KOHCTPYKTUBHOMY METOAY OOYy4EHHMs, TO
€CTh TEOPETUYECKHUE 3HAHUS MMEIOT B CBOEM OCHOBE UYBCTBEHHOCThH MPEIMETHO-
IIPAKTUYECKON AECATENbHOCTU. Pa3BHTHE NPOCTPAHCTBEHHBIX MPEICTABICHUN Y
y4Yaluxcsi B Kypce CTEpPEOMETpPUM IPOBOJIUTCA 3a CYET PELICHHs 3anad Ha
CO3/laHME  NPOCTPAHCTBEHHBIX O0Opa3oB M  3a7ad Ha  ONEPUPOBAHME
IPOCTpaHCTBEHHbIMU oOpa3zamu. Co3gaHue oOpa3za MPOBOAUTCA € ONOPOM Ha
HarJIAJIHOCTh, @ OIEepUpOBaHHE O00pa3oM — B YCIOBHUSX OTBJICYEHUS OT
HaIJIATHOCTH, MBICJIEHHOTO U3MEHEHHUS €0 HCXOIHOTO COJIepKaHUS.

OcHOBHbIE cozepKarelbHble JTUHUU Kypca «I'eometpun» B 10—11 kmaccax:
«MHororpanHukmn», «IIpsiMble U IIIOCKOCTH B MPOCTPAHCTBEY, « Teia BpalieHus»,
«BekTopsl M1 KOOPAMHATHI B MPOCTpaHcTBe». DopMupoBaHue JOTMYECKUX YMEHUN
pacnpenensieTcss He TOJbKO IO COAEpKATelIbHbIM JMHUSAM, HO WU IO TroAaM
0o0Oy4eHHUs Ha YPOBHE CpPeaHEro 00IIero oopa3oBaHus.

Conepxxanue oOpa3oBaHMs, COOTBETCTBYIOIIEE IPEIMETHBIM pe3yibTaTaM
OCBOEHMsI paboyeil mporpammbl, pacnpelenéHHbIM 10 TojaM o0y4yeHwus,
CTPYKTYPHUPOBAaHO TakuUM o00pa3oM, 4TOOBl OBJIQJIEHUE T'€OMETPUUYECKUMU
MOHATUSMU Y HAaBBIKAMH OCYILECTBIIUIOCH MOCJIEOBATENBHO U MOCTYIATEIBHO, C
COOJIIO/IEHHEM TPUHIMIA TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKJIIOYAIINCH B
OOIIYI0O CHUCTEMY T€OMETPHUYECKHX IMpEACTABICHUN 00YyYarolIMUXCs, paciiupss U
yrayOnsis e€, o0pa3ysl IpOYHbIE MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOTI'O KYPCA B YYEBHOM IIJIAHE

Ha u3yuyenue reometpun otBoautcs 2 yaca B Hegento B 10 kimacce u 1 yac B
Hezenmo B 11 kiacce, Bcero 3a 1Ba roja ooyuenus - 102 yqeOHbIX Haca.



COJEPXAHME YYEBHOI'O KYPCA
10 KIIACC

IIpsiMbIe U IVIOCKOCTH B MIPOCTPAHCTBE

OcCHOBHbIE  TIOHATUA  CTepeoMeTpuu. Touka, mpsiMas, IUIOCKOCT,
npoctpaHcTBO. [loHsiTHE 00 aKCMOMATHYECKOM IOCTPOEHUU CTEPEOMETPUH:
aKCHOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX.

B3anmHOoe pacnosiokeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
[apajulelIbHble W CKPEIIMBAIOIIMECH MpsMble. [lapamnenbHOCTh NPSIMBIX H
IJIOCKOCTEW B NPOCTPAHCTBE: MAPAJJIEIBHBIE TMpPSAMBIE B IMPOCTPAHCTBE;
MapajuieIbHOCTh TPEX MPSAMBIX; MApPAJUIEIbHOCTh NPSAMON M IJIOCKOCTU. YTJBI C
COHAIPABJIECHHBIMU CTOPOHAMH; YIrOJ MEXJIy TMPSIMBIMH B HOPOCTPAHCTBE.
[TapaiuienbHOCTH IJIOCKOCTEM: napayieIbHbIC TJIOCKOCTH; CBOKMCTBA
napajyienbHbIX IIockocTei. [Ipocreiiine mnpocTpaHCTBEHHbIE (DUTYphl Ha
IUIOCKOCTH: TE€TPadp, KyO, napajuiesenune 1; HOCTPOCHNUE CEUEHUH.

[leprieHIUKYJISPHOCTh MPSAMON U IUIOCKOCTH: NEPHEHANKYISPHBIE NPSIMBIE B
IIPOCTPAHCTBE, MNPSIMBIE MAPAJUIENbHBIE W NEPHNEHAUKYJISAPHBIE K IUIOCKOCTH,
MPU3HAK TEPHEHINKYISIPHOCTH TMPSAMOM M IUIOCKOCTH, TE€OpeMa O MpsIMOU
MEPIEHINKYJAPHON IUIOCKOCTH. YTIbl B MPOCTPAHCTBE: Yroid MEXIy NPSMON H
IUIOCKOCTBIO;  JABYIPAHHBIA  YroJ, JIMHEMHBIA YroJ JBYTPAHHOIO  yIJia.
[leprieHIUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JIO IJIOCKOCTH, PACCTOSHUE
OT TOpsIMOM 1O  IUIOCKOCTH,  MpPOEKIHs  (Qurypsl Ha  IJIOCKOCTb.
[lepneHAUKYJISIPHOCTh  TUIOCKOCTEM: MPU3HAK NEPHECHAMKYISPHOCTH  JBYX
Iockocter. TeopemMa 0 TpEX NEPIEHIUKYIAPAX.

MHoOrorpaHHuKH

[ToHsiITHE MHOTOTPAaHHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOTPAHHUKA, BBIMYKJIbIE
Y HEBBIMYKJIbIE MHOTOTPAHHUKY; pa3BEPTKA MHOTOrpaHHMKA. [Ipu3ma: N-yronpHas
MpU3Ma; rpaHu U OCHOBAHUS MPU3MBI; MpsAMasi U HAKJIOHHAS MPU3MbI; OOKOBasi U
MOJIHAs ITIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, IPSAMOYTOJIbHBIN
napajienenunes U ero cpoicrsa. [lupamupa: N-yronpHas nupamujaa, rpaHd U
OCHOBaHHUE MUPAMUJIbI; OOKOBAs U MOJIHAs TOBEPXHOCTh MUPAMU/IBI; TPABUIIbHAS U
yCeu€HHasd MNUpaMujia. IDJIEMEHTbl TpU3Mbl W nupamuabl. [IpaBuibHbIE
MHOTOTPAHHUKU: MOHATHE MPABUIBHOTO MHOIOTPAHHUKA; MPaBWIIbHAS MpU3Ma U
NpaBWIbHAs TUpaMUJa; TMpaBWIbHASA TPEYTOJbHAsI MNUpPaMUJa W MPaBUJIbHBIN
teTpadp; KyO. IlpencraBieHne o TpaBUIBHBIX MHOTOTPAHHHMKAX: OKTadIp,
noaekadIp u ukocadap. CedeHust npu3Mbl U TUPAMUIBI.

CuMMeTpusi B MPOCTPAHCTBE: CUMMETPUSI OTHOCUTEIBHO TOYKH, MNPIAMOM,
IUIOCKOCTU.  ODJEMEHThl CUMMETPUM B NUpaMujJax, Mapaulesenunenax,
MPaBUWJIbHBIX MHOTOTPAHHUKAX.



Brruucnenne 971€eMEHTOB MHOTOTPAHHHKOB: péOpa, JuUaroHaid, YIJIblL.
[Inomanes OOKOBOW MOBEPXHOCTM M MOJHOM IMOBEPXHOCTH MPSMOM NPU3MBIL,
IUIOMIA/ b OCHOBaHHWM, TeopemMa O OOKOBOM MOBEPXHOCTU MPSMOM MPU3MBI.
[Tnomans OOKOBOM TMMOBEPXHOCTH M TOBEPXHOCTH TMPABUILHOW MUpaMUb,
TeopeMa O TIulomanu yceuéHHoW mnupamuabl. Ilonarne 00 o00bEmMe. OOBEM
MAPAMUIbI, TPU3MBI.

[logoOuble Tena B mnpocTtpaHcTBe. COOTHOILICHHS MEXAY IUIOMIAISIMU
MOBEPXHOCTEHN, 00BEMaMU TTOJIOOHBIX TEJl.

11 KIIACC

Tesia Bpalenus

Hunueapuyeckas ITIOBEPXHOCTB, oOpa3yrouue HUIMHAPUYECKON
MOBEPXHOCTH, OCh IUJIUHIPUYECKOW TMOBEpXHOCTH. I[lunuHAp: OCHOBaHUS W
OOKOBasi TMOBEPXHOCTh, OOpa3zywIlass U OCh; IUIOIAAb OOKOBOM U TOJHOU
MOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3ylolue KOHUYECKOW MOBEPXHOCTU, OCh U
BEpIIMHA KOHUYECKOI MOBEpXHOCTU. KOHYC: OCHOBaHME U BEPILIMHA, 00pa3yroas
M OCb, IUIOAAh OOKOBOM ¥ TIOJHOW TOBEPXHOCTH. YCEUYEHHBIM KOHYC:
oOpasylolue 1 BbICOTa; OCHOBaHMS U OOKOBasl IOBEPXHOCTb.

Cdepa u map: ueHrtp, paamyc, ITuaMeTp; IUIOHIAAb MOBEPXHOCTH CQEpHI.
B3auMHoe pacrionoxenue chepbl U MIOCKOCTH; KacaTeslbHas MIIOCKOCTh K cdepe;
IJI01a/1b CEPHI.

N300paxkeHne Ten BpallleHus Ha MI0CKOCTH. Pa3BEépTka LMIMHApPa U KOHYCA.

KoMOuHnanuu Tenm BpalieHus W MHOTOTPAHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJO cdepbl; cdepa, BIUCAHHAS B MHOTOTPAHHHMK, WM TEJO
BpalleHUS.

[Tonsarue 06 06BEMe. OcHOBHBIE CBOMCTBa 00bEMOB Ten. Teopema 00 00BEME
PsIMOYTOJILHOTO Mapajulienienurena v ciueactsus u3 He€. OObEM IMIMHIpA,
koHyca. O0BEM 11apa U miomaas chepsl.

[Tomo6ubie Tenma B mpoctpaHcTBe. COOTHOMICHUS MEXIY IUIOMIAIIMU
MOBEPXHOCTEHN, 00bEMaMU OTOOHBIX TEI.

Ceuenuss nwiuHapa (MapajvyieibHO W MNEPHEHAUKYISIPHO OCH), CEUEHUS
KOHyca (mapaJuleIbHOE OCHOBAHUIO W MPOXOJSIINEEe YEpe3 BEPUIMHY), CEUEHUS
nrapa.

BekTopbl H KOOPANHATHI B IPOCTPAHCTBE

BekTop Ha MmIocKkocTy U B IpocTpaHcTBe. CII0KEHUE U BHIYMTAHUE BEKTOPOB.
YMHOkKEHHE BEKTOpa Ha 4uciio. Pa3noxkeHrne BeKTopa Mo TpEM HEKOMILIaHAPHBIM
BekTopaMm. IlpaBuno mnapamienenunena. PemieHue 3agad, CBSI3aHHBIX C
IIPUMEHECHUEM I[IPaBUJI JEUCTBUM C BekTtopamu. lIpsmoyronbHas cucrema



KOOpAMHAT B mpoctpaHcTBe. Koopaunatel Bektopa. llpocreimme 3agaum B
KOOpAMHATax. YTojl Mexay BekTtopamu. CKalsipHOE MNPOU3BEIACHUE BEKTOPOB.
Brruncnenre yrioB Mexay MpSAMbIMU U IJIOCKOCTSMH. KOOpAMHATHO -BEKTOPHBIN
METOJ TP PELICHUH T€OMETPUUYECKHUX 3aay.



IIVIAHUPYEMBIE PE3YJIBTATHI
JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pE3yJbTaThl OCBOEHUSI MPOrPaMMbl Y4€OHOro MpeaMeTa
«MareMaTnka» XapakTepU3yrTC:

I'pa:xknanckoe BocnuTaHue:

c(hOpMHUPOBAHHOCTHIO TPAKIAHCKON MO3UIIUU 00YUAIONIErocs Kak akTUBHOTO
M OTBETCTBEHHOIO 4JIEHAa POCCHUIICKOro oOIllecTBa, MPEACTABICHUEM O
MaTeMaTUYECKUX OCHOBaX (PYHKIMOHMPOBAHUSI PA3JIUYHBIX CTPYKTYp, SIBJICHUH,
NpoLeayp TpaxIaHCKOro oOmecTBa (BBIOOPBI, OMPOCHI W TIp.), YMEHUEM
B3aMMOJICHCTBOBaTh C COLIMAIBHBIMU HMHCTUTYTAMH B COOTBETCTBUU C HX
(GYHKIUSMY 1 HA3HAYCHHUEM.

IlaTpuoTHyeckoe BOCIMTAHME:

c(hOPMUPOBAHHOCTHIO POCCUICKON IPakIaHCKON MIEHTUYHOCTH, YBOXKECHUS K
[IPOLIIOMY Y HACTOSILEMY POCCUUCKONM MAaTEMAaTUKH, LIECHHOCTHBIM OTHOLIEHUEM K
JOCTUKEHUAM POCCUICKUX MAaTEMATHKOB U POCCUICKOW MAaTEMAaTHYECKOM IIKOJIbI,
K KCIOJIb30BAHUIO ATUX JIOCTIKEHHM B APYrUX HayKax, TEXHOJOTHSX, cdepax
SKOHOMUKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HaHUEM JIYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapo/a;
chOpMHUPOBAHHOCTBIO  HPABCTBEHHOTO  CO3HAHWSA, JTHYECKOTO  IOBEIEHUS,
CBSI3AaHHOTO C MPAKTUYECKAM MMPUMEHECHUEM JIOCTHKEHUN HAYKHU U IESATEIBHOCTHIO
y4€HOI0; OCO3HAHUEM JIMYHOIO BKJIa/1a B IOCTPOECHUE YCTOUYMBOTO OYAYIIETO.

JcTeTHYeCKoe BOCIMTAHUE:

ACTETUYECKUM OTHOUICHHUEM K MHUPY, BKIIOYAs 3CTETUKY MaTEMaTUYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3ajady, peLIeHnH, paccyXIEHUN;
BOCHPUUMYHUBOCTHIO K MATEMAaTUYECKAM aCIIeKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA.

duznyeckoe BOCIUTAHKE:

c(hOPMHUPOBAHHOCTHIO YMEHHS TMPUMEHSATH MaTeMaTHYEeCKUE 3HAHUS B
WHTEpecax 370pOBOT0 1 0€30MacHOro o0pasza KU3HHU, OTBETCTBEHHOTO OTHOIIEHUS
K CBOEMY 3JIOPOBBIO (3J0pOBOE MUTAaHUE, COATaHCUPOBAHHBIA PEXKUM 3aHITHI U

OT/bIXa, peryJsipHas busnueckas aKTUBHOCTb); (bu3nUecKoro
COBEPILIEHCTBOBAHNU, npu 3AHATHUAX CIIOPTUBHO-03/I0POBHUTEIHON
NEATEIbHOCTBIO.

Tpynosoe Bociutanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHMEM IICHHOCTH TPYJOJIIOOWS; MHTEPECOM K
pazauuHbiM  chepam  MPO(ECCHOHAIBHOM  JCSATEIBbHOCTH, CBS3aHHBIM  C
MaTEMaTUKOW M ¢ IPHIOKCHUSIMH, YMCHHEM COBEpINATh OCO3HAHHBINH BBIOOP
Oynymiedi mpodeccun W pealn30BbIBATH COOCTBEHHBIC KU3HCHHBIC ILIAHBL



TOTOBHOCTBIO M  CIHOCOOHOCTBIO K  MAaTeMaTH4YeCKOMYy OOpa3OBaHUIO H
caMOO0Opa30BaHUIO Ha MPOTSHKEHUM BCEH JKU3HU; TOTOBHOCTBIO K AKTHBHOMY
YYaCTHIO B PEILICHUN TPAKTUYECKUX 3a]1a4 MATEMAaTUUECKON HAPaBICHHOCTH.

JK0JIOTHYEeCKoe BOCIMTAHUE:

c(hOPMHUPOBAHHOCTHIO HKOJOTHYECKON KYJIbTYpbl, MMOHMMAaHUEM BIUSHUSA
COLIMAJIBHO-?)KOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOAHOW M COLMAIBHON
CpeIbl, OCO3HaHMEM TJO00ATbHOrO  XapakTepa SKOJOTHUECKUX MpodseM;
OpUEHTallMell Ha MPUMEHEHHE MaTeMAaTHUYeCKHX 3HAHMM JUIsl pelieHus 3a7ad B
0o0JIaCTH OKpY’Karollell cpeabl, IUIAaHUPOBAaHUS TIOCTYNKOB U OILIGHKH HX
BO3MOYHBIX MOCJIEJICTBUMN ISl OKPY>KAIOIIEH Cpeibl.

LleHHOCTH HAYYHOTO MO3HAHMSA:

c(OpPMUPOBAHHOCTHI0 MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HayKl MW  OOINECTBEHHOW TNPAKTUKHU, TMOHUMAHHEM
MaTEMaTUYECKONM HayKd KakK c@epbl YelIOBEUECKOW esATEeTbHOCTH, JTaloB €
pa3BUTUSL M 3HAYUMOCTH JUISI PA3BUTHS IUBWIM3AINH, OBJAJCHUEM S3BIKOM
MaT€MaTUKM M MaTEeMaTHYECKOM KyJNbTYpOl Kak CpEICTBOM MO3HAaHUS MHpA;
TOTOBHOCTBIO OCYIIECTBIISATh NPOEKTHYIO U HCCIENOBATEIBCKYIO AEATENBHOCTD
WHUBUYaJIbHO U B TPYIIIIE.

METANNPEIMETHBIE PE3YJIbTATbDI

MeTtanpeaMeTHbIE pe3yNIbTaThl OCBOCHHS MPOrPaMMbI Y4eOHOTO IpeaMera
«Marematuka XapaKTEPU3yIOTCS OBJIaJICHUEM YHUBEPCATHHBIMU
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHLIMU
OelicmeUusMuU, YHUBEPCATbHLIMU PeSYISIMUBHBIMU OeUCTNEUSMU.

1)  Vuueepcanvmvie  nosnaeamenwvuvie  Oelicmsus, — obecneuusaom
Gopmuposanue 0a308bIX KOZHUMUBHBIX NPOYECCO8 0byyYaowuxca (oceoenue
Memo0o8  NO3HAHUSA — OKpydcamwe20  Mupa,  HpUMEHeHUe  J0SUYECKUX,
UCCce008amenbCKux onepayuli, ymeHul pabomamsos ¢ uH@opmayuet) .

ba3oBble Jornyeckue aAefcTBu:

e BBIBIISITh U XaPaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKU MAaTEMAaTHUYECKUX
00BEKTOB, TOHATUN, OTHOIICHUH MEXAy MOHATUAMU; (BopMyTnpoBaTh
OTIpeNie/ICHUST  TMOHATUH; yCTaHABIHMBATh CYIICCTBEHHBIM  MPHU3HAK
Kiaccu(uKanuy, OCHOBaHUSA i OOOOIICHWS U CpaBHEHUS, KPHUTEPUU
MIPOBOJIUMOTO aHAJIH3a,;

e BOCIpPUHUMATH, (HOPMYIUPOBATH M  TPEOOPA3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CIWHWYHBIC, YacTHBIC M O0OIIue;
YCIIOBHEIE;

e BBIBIATH  MAaTEMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3M |
npotuBopeursi B (akTax, JAaHHBIX, HAOIIONEHUAX W YTBEPKICHUSX;



npemyiaraTh ~ KPUTEpPUH  JJI1  BBIABICHUS  3aKOHOMEPHOCTEH U
IIPOTUBOPEYHNIA;

e JeJaTh BBIBOABI C WCIOJIb30BAaHUEM 3aKOHOB JIOTUKH, JCIYKTUBHBIX WU
WHIYKTUBHBIX YMO3AKITIOUCHUN, YMO3AKITIOUEHUH TI0 aHAJIOTHH;

e TIPOBOJWTH CaMOCTOSITEITEHO JI0Ka3aTeIbCTBA MaTeMaTHYECKUX
YTBEPKICHUU (MIPSIMBbIE U OT TPOTHUBHOTO), BEICTPAWBATH apTyMEHTAITHIO,
NPUBOIUTH TPUMEPHl W KOHTPIPHUMEPHI; OOOCHOBHIBATH COOCTBEHHBIE
CYXXICHHSI U BBIBOJIBI;

e BBIOMpATH CcHOCOO pelieHus Y4eOHOW 3ajadyu (CpaBHUBATh HECKOJIBKO
BApHAHTOB pEIICHHs, BBHIOMPATh HamOoJiee TMOAXOMAIUN C Y4IETOM
CaMOCTOSITEITEHO BBIJICTICHHBIX KPUTEPHUEB).

ba3oBble ucciaeaoBare/ibCKue 1eiicTBUA:

e HCIOJB30BaTh BOIPOCHI KaK HMCCIENOBATEIILCKUI WHCTPYMEHT MO3HAHWS,
(GbopMyITHUpPOBaTh BOIPOCH], (PUKCUPYIONINE MPOTUBOpEUHE, MpodIeMy,
yCTaHABIMBAaTh HWCKOMOE MW  JIaHHOE, (OPMHpPOBATH  THIOTE3Y,
apTryMEHTHUPOBATH CBOIO IMO3HIINIO, MHEHUE;

e TPOBOJUTH CaMOCTOSTEITLHO CIUTAaHWPOBAHHBIN AKCIIEPUMEHT,
WCCIICJIOBAaHUE 110 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYECKOTO
00beKTa, SBJICHHS, TMPOIECCA, BBIABICHUIO 3aBHCHUMOCTEH MEXITY
00BEKTaMHU, SIBJICHHUSIMH, POIIECCaAMU;

e CaMOCTOSITEILHO (POPMYIUPOBATH 000OIIEHUS U BBIBOJIBI 110 Pe3ysibTaTaM
MPOBENEHHOTO HAOJIOJCHUS, UCCIIEIOBAaHUS, OIEHUBATH JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJAOB M O0O0OIIICHUIA;

e TMPOTHO3UPOBATH BO3MOXXHOE pPAa3BUTHE IMPOIIECCa, a TAKXKE BBIIBUTATH
MIPETOI0KEHHUS O €TO Pa3BUTHU B HOBBIX YCIIOBHUSX.

Pabora ¢ undpopmaunmeii:

e BBIABJIATH JepunnThl HHPOpPMAIMH, TaHHBIX, HEOOXOIUMBIX IJI OTBETA
Ha BONPOC U /IS PEIICHUS 3a1a4u;

e BBIOMpaTh WH(DOpPMAIMIO W3  HCTOYHUKOB  PA3JIMYHBIX  THIIOB,
aHAIM3UPOBaTh, CUCTEMAaTU3UPOBATh U WHTEPIPETUPOBATH MH(POPMAIIHIO
Pa3IUYHBIX BUIOB M OPM TIPEICTABICHHUS,

e CTPYKTYpUPOBaTh MH(POPMAIIHIO, MPEJCTABIATh €€ B pa3IMUHbIX (opmax,
WJLTIOCTPUPOBATH TpadUuecKy;

e OIICHUBATH HaA&KHOCTD uHbOpMaIuu 1o CaMOCTOSTEIILHO
c(hopMyITUPOBAHHBIM KPUTCPHUSIM.

2)  Yuusepcanvmvie KOMMYHUKamueHble  Oelicmeus, obecneuusarom

CPOPMUPOBAHHOCb COYUATLHBIX HABLIKOE 00YYAIOUWUXCA.

OOwmenue:



BOCIPUHUMATh U  (OPMYJIUPOBATH CYXKACHHUSA B COOTBETCTBHHU C
YCIIOBUSIMH U LIEJISIMA OOILIEHHUS; SICHO, TOYHO, TPAMOTHO BBIPaKaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M NHCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO
XOJly pELICHUS 3a/1a4d, KOMMEHTHPOBATH MMOJyUYECHHBIN pe3yJIbTarT;

B X0J1€ 00CYXKJIEHUS 3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CY>KIaeMOI TEMBI,
npo0JIeMBI, perIaeMon 3aa4M, BbICKa3bIBaTh UJIEW, HALIEJICHHBIE HA TTIOMCK
pELICHMs]; COIOCTABIATH CBOM CYXKIEHUS C CYXKICHUSIMH JPYrHX
YYaCTHUKOB JHaJIora, 0OHapyKUBaTh pazIu4yve M CXOACTBO MO3UIIUIL; B
KOPpEKTHOM popme hopMyIrpoBaTh pa3HOTIIACHs, CBOM BO3PAKECHHUS;
NPEACTABIATh  PE3ydbTaThl  pEUIEHHA  3aJaud,  JKCIIEPUMEHTA,
UCCIIEJIOBAHMS,  MPOEKTa;  CaMOCTOSATENbHO  BBIOMpaTh  (opmar
BBICTYIIEHUS C YYETOM 3a]1a4 MPE3EHTALMN 1 OCOOCHHOCTEN ayIUTOPHH.

CoTpyaHuvecTBo:

3)

NMOHMMAaTh W  WCIOJB30BaTh  MPEUMYIIECTBA  KOMaHTHOW U
WHIUBUYaJIbHON paOOTHI NIPU PEIICHUN YIeOHBIX 3a1a4; MPUHUMATH 11EJTh
COBMECTHOM JEATEIHHOCTH, TUIAHUPOBATh OPTaHU3AIHUI0 COBMECTHOM
paboThl, pacrpenesTh BUABI padoT, JOrOBapUBATHCS, 00CYXKAATh MPOLIECC
U pe3yJbTaT paboThl; 0000IaTh MHEHUSI HECKOJIBKUX JIFO/ICH;
y4acTBOBaTh B TPYNMOBBIX (hopMax paboThl (00CYyx aeHUsI, 0OMEH MHEHUI,
«MO3TOBBIE IITYPMBI» W WHBIC); BBITOJHITH CBOK YacTh pPabOTHI H
KOOPJIMHUPOBaTh CBOM JEHCTBUA C JAPYTMMH YJICHAMH KOMAaHJbI;
OIICHUBATh KAa4Y€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
c(hopMyTUPOBAHHBIM YYaCTHUKAMHU B3aHMOICHCTBHSI.

Yuueepcanonuvie  pecynamuenvie  Oeticmesus, obecneuusaiom

G opmuposarue cMbICIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranusanus:

COCTaBJIATH IJIaH, AJITOPUTM PEIICHUS 3a]]a4H, BEIOMPAThH CIIOCOO peIIeHuUs
C y4€TOM UMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPHUAHTHI PEIICHUN C YYETOM HOBOU
uHdopMaIuu.

CaMOKOHTPOJIb:

BJIQJICTh HAaBBIKAMHU I[1O3HABATEJIbHOM pe(diieKCMM Kak OCO3HaHMS
COBEPIIAEMBIX JICMCTBUH M MBICIUTEIIBHBIX MPOILIECCOB, UX PE3YJbTATOB;
BIIQJICTh CIOCOOAMH  CaMONPOBEPKH, CAMOKOHTPOJSA Mpoliecca |
pe3yJibTaTa pelIeHUsI MAaTEMAaTHYECKOW 3a/1a4H;

MPEIBUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHUKHYTHh IPU PEUICHUU
3a7a4M, BHOCHUTb KOPPEKTHUBBI B JEATECIBHOCTH HAa OCHOBE HOBBIX
00CTOSTENBCTB, JaHHBIX, HAMICHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;



e OIICHUBATh COOTBETCTBHE pe3y/ibTaTa LEId U YCIOBUSAM, OOBSACHATH
IIPUYMHBI TOCTVIKECHHSI WA HEIOCTWIKEHHUsI pE3yJIbTaTOB JEATEIBHOCTH,
HAXOJHTh OIUOKY, TaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

NPEAMETHBIE PE3YJIBTATBI

10 KJIACC

OmnepupoBaTh MOHIATUAMU: TOUKA, IPsIMasi, MIOCKOCTb.

[IpuMeHsATh aKCMOMBI CTEPEOMETPUU M CIIEJICTBUS M3 HUX MPHU PEIICHUU
reOMETPUYECKHUX 3aau.

OmnepupoBaTh MOHATHSAMU: MAPAICTBHOCTD U MEPIEHANKYIIPHOCTH MPSIMBIX
Y TIJIOCKOCTEN.

KnaccudunmpoBarh B3aMHOE pPACMHOJOKEHHE MPSIMBIX M IJIOCKOCTEH B
MPOCTPAHCTBE.

OmnepupoBaTh MOHATUAMM: JBYTPaHHBIA YIroJ, TPaHH JBYTPaHHOIO YIJa,
peOpo IBYrpaHHOTO yria; JIMHEWHBIM Yrod IBYTPAHHOTO yIJia; TpagycHas Mmepa
JBYTPAHHOTO YTJIa.

OnepupoBaTh TOHATHUSMHU: MHOTOIPAHHUK, BBITYKJIbIA W HEBBIMYKJIBIN
MHOTOTPAaHHUK, 3JIEMEHTHI MHOTOTPaHHUKA, TPABUJIHHBIA MHOTOI'PAHHHUK.

Pacrio3naBaTh OCHOBHBIE BHJbI MHOTOTPAaHHHKOB (NMUpaMUIa; MPU3MA,
NPSIMOYTOJIbHBIN MapajiiesIeuIe]l, Kyo).

KnaccudumnmpoBath ~ MHOTOTPaHHUKH,  BBIOMpas  OCHOBAaHUA  JUIS
Kiaccudukanuu (BBIMYKJIBbIE U HEBBITYKIbIE MHOTOTPAHHUKH; MPaBUIbHBIC
MHOTOTPaHHUKH; MPSIMbIE U HAKJIOHHBIE TPU3MBI, apaJUICTICIUIE IbI).

OmneprpoBaTh MOHITUAMHU: CEKYIIasl MJIOCKOCTh, CEUEHNUE MHOTOTPAHHUKOB.

OOBSICHATH TPUHIIMUIIBI TOCTPOEHUSI CEYEHUH, UCTIOb3YSI METO/I CIEA0B.

CTpouTh ce4YeHHs] MHOTOTPAaHHMKOB METOJOM  CJIEOB, BBIMOJIHSITH
(BBIHOCHBIE) IUIOCKHE YEPTEXKH M3 PHUCYHKOB MPOCTHIX OOBEMHBIX (GUTYP: BHI
CBEpXY, COOKY, CHU3Y.

Pemmats 3a1aun Ha HaXOXJACHUE TEOMETPUUECKUX BETUYHH 10 00pas3am win
ITOPUTMaM, TPUMEHsS HM3BECTHBIC AHATMTUYECKHE METOJbl MPH PEIICHUU
CTaHJAPTHBIX MaTeMaTHYECKHUX 3a]a4 Ha BBIYHUCICHHE PACCTOSHUN MEXIY IBYMS
TOYKAMHM, OT TOYKH JIO TMpsIMOW, OT TOYKH [JI0 IUIOCKOCTH, MEXIY
CKPETIHBAIOIIUMUCS TPSIMBIMH.

Perath 3a1aun Ha HaXOXACHUE TEOMETPUICCKUX BEIMYMH IO 00pasiaM Hiu
ITOPUTMaM, TPUMEHsS M3BECTHBIC AHATMTUYECKME METOJbl MPH PEHICHUU
CTaHJApPTHBIX MaTeMaTHYeCKUX 3a7ad Ha BBIUMCICHHE VYIJOB  MEXIY
CKPEILIMBAIOIIMMUCS NPSAMBIMH, MEXKIY MpsIMOA U IUIOCKOCTBIO, MEXIY
TUTOCKOCTSIMH, IBYTPaHHBIX YTIIOB.



Boruncnsate 00BbEMBI U IIJIOMAAN MOBEPXHOCTEH MHOTOIPaHHUKOB (TpU3Ma,
nupaMyga) ¢ TpUMEHEHHeM (OpMyI; BBIUHUCISATH COOTHOIIEGHUS MEXIY
IUIOMIA/IIMU TTOBEPXHOCTEH, 00bEMaMu TOJOOHBIX MHOTOTPAHHUKOB.

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

W3Bnekatb, MpeoOpa3oBbIBATh W HHTEPIPETHPOBATH HHPOPMAIUIO O
IPOCTPAHCTBEHHBIX F€OMETPUUECKUX (purypax, mpeAcTaBICHHYIO Ha 4YepTexax H
PUCYHKaX.

[TpumeHATh reomeTrpuueckue (akThl s PEIICHUS CTEPEOMETPUUYECKUX
3aJ1a4, MPEANOJIararoliuX HECKOJIBKO IaroB PEIICHUs, €CJIA YCIOBUSA IPUMEHEHHUS
3aJjaHbl B IBHOH (opMme.

[IppuMeHsaTs HpOCTEHIIME IPOTPAMMHBIE  CPEACTBA W DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPH PEILIEHUN CTEPEOMETPUYECKUX 3a1a4.

[IpyBOAUTH IpPUMEPHI MAaTEMaTHYECKUX 3aKOHOMEPHOCTEM B NIPUPOAEC U
YKW3HU, PACTIO3HABATh IIPOSIBJIECHUE 3aKOHOB T'€OMETPUU B UCKYCCTBE.

[IppMeHATh TMONMYYEHHBIE 3HAHWS HAa NPAKTHKE: AHAIM3UPOBATH PEajbHbIE
CUTyalluld W NPUMEHATh HM3YyYECHHBIE IOHATUS B IIPOLIECCE IOMCKA PELICHUS
MaTeMaTHYecKu C(GOPMYJIMPOBAHHON MpoOJIeMBbl, MOJECIUPOBATh peallbHbIC
CUTyallud Ha s3bIKE TI€OMETPUM, HCCIEI0BAaTh IIOCTPOCHHBIE MOJECIU C
MCII0JIb30BAaHUEM T€OMETPUUECKUX MOHATUIA U TEOPEM, alllapaTa aJreOpbl; pemarb
IIPAKTUYECKUE 33141, CBA3aHHBIE C HAXOXKJAECHUEM I'€OMETPUYECKUX BEJIMYHH.

11 KIIACC

OnepupoBaTh MOHATUSAMH: WIMHAPUYECKAs TOBEPXHOCTh, 0OOpa3yroIIe
MWIMHAPUYECKON  TOBEPXHOCTH;  IWJIMHAP,  KOHHUYECKass  IOBEPXHOCTD,
oOpa3yrone KOHHIECKOH TTOBEPXHOCTH, KOHYC; ChepruiecKas TOBEPXHOCTb.

Pacno3naBath Tena BpamieHus (HUIUHIp, KOHYC, cepa u map).

OOBACHITH CIOCOOBI MOJIYYEHUS TEJ BpALICHHUS.

KnaccudummpoBats B3auMHOE pacronoxeHue chepsl U MIOCKOCTH.

OnepupoBaTh MOHATUSMU: IIAPOBOM CETMEHT, OCHOBAHUE CErMEHTa, BHICOTA
CErMEHTAa; IIapOBOM CJIOM, OCHOBaHUE IIAPOBOTO CJIOSI, BHICOTA IIAPOBOIO CJIOS;
1apOBOM CEKTOP.

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

OnepupoBaTh TMOHSATUSMU: MHOTOTPAHHHWK, BIUCAaHHBIM B cdepy U
ONMMCAaHHBIA OKOJIO cdepbl; cdepa, BIUCAHHAS B MHOTOTPAHHHWK WJIH TEJO
BpaIlCHUS.

BbraucisaTh COOTHOMICHHST MEXIY IUIOMAASMU MOBEPXHOCTEN M 00BEMaMu
OA00OHBIX TEJL.



N300pakath u3ydaemble (UTYpbl OT PYKH U C NPUMEHEHHEM TIPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BrInonHATH (BRBIHOCHBIE) MJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
buryp: BUa cBepXy, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BpaIICHUSI.

W3BnekaTh, WHTEPOPETUPOBATH U NPeoOpa3oBbIBaTh WHGOPMALMIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (DUTypax, MPEACTABICHHYIO Ha YEpPTEekKax H
PUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BpINONMHATE NEWCTBUS CJHOKEHUS BEKTOPOB, BBIYMTAHUS BEKTOPOB U
YMHOKEHHUSI BEKTOPA Ha YUCIIO, OOBSICHATh, KAKUMHU CBOMCTBAMU OHU 00J1aJ1al0T.

[IpuMeHATH TPaBUIIO MapAILICIICIUIIEIA.

OnepupoBaTh NOHATUSMHU: JEKAPTOBBI KOOPJUHATHI B IPOCTPAHCTBE, BEKTOP,
MOZYJIb BEKTOpPa, PABEHCTBO BEKTOPOB, KOOPAHWHATBHI BEKTOpPA, YIOJ MEXKITY
BEKTOPAaMU, CKAISIPHOE MPOU3BEICHNE BEKTOPOB, KOJJIMHEAPHBIE U KOMIUJIaHAPHBIE
BEKTOPBHI.

Haxoauts cyMMy BEKTOPOB M MPOU3BEAECHUE BEKTOPA HA YUCIIO, YTOJI MEXKTY
BEKTOPaMH, CKaIIPHOE TMPOW3BEICHUE, PACKIAAbIBaTh BEKTOP MO JIByM
HEKOJIJIMHEAPHBIM BEKTOpPAM.

3agaBaTth INIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPAUHAT.

[IpuMensT, reoMeTpuueckue QakTbl ISl PEIICHUS CTEPEOMETPUUYECKUX
3a7a4, MPEANoJararouMx HECKOJIBKO IIaroB PEIICHUs, €CIN YCIOBUS TPUMEHEHHUS
3a/1aHbI B IBHOH (popme.

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

Pemare 3amaum Ha [I0Ka3aTENbCTBO MATEMATHUYECKMX OTHOUIEHUM U
HaX0XJICHUE T€OMETPUYECKUX BEJIMYMH MO 00pa3laM Wi alropuTMam, IpUMEHSIS
M3BECTHBIE METO/IBI ITPY PELLICHUHM CTAaHJAAPTHBIX MaTEMaTUUYECKUX 3a1a4.

[IpumeHaTs mpocTermme NOpOrpaMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUUECKUX 3a]1a4.

[IpuBOAUTE THpPUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTENM B MPUPOAE U
JKU3HH, PACIIO3HABATH MPOSIBIICHUE 3AaKOHOB FT€OMETPUU B UCKYCCTBE.

[IpUuMeHATh MOJYyYEHHBIE 3HAHUS HAa IIPAKTUKE: aHAJIU3UPOBATh PEAIbHBIE
CUTyallUM W IIPUMEHSATh HM3YYCHHBIE MOHATHUS B IIPOLECCE IMOMCKA PEIICHUS
MaTteMaTH4ecku ChOPMYJIUPOBAHHOM MPOOJIEMBbI, MOACIUPOBATh peajbHBIC
CUTyallUM Ha S3bIKE TE€OMETPUM, HCCIECAOBATh IMOCTPOCHHBIE MOJAEIH C
WCIIOJIb30BAHUEM TE€OMETPUUECKUX TIOHATUI U TEOPEM, arlrapaTa ajreOpbl; pemarhb
MIPAKTUYECKUE 3a]]a4H, CBSI3aHHBIC C HAXOXKICHUEM I'€OMETPUYECKUX BETUYMH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KVIACC

KoanuecTBo 4acoB

Ne HaumeHoBaHue pa3iesioB U TeM dyeKkTpoHHBbIE (LM POBbLIE)
n/n NpPOrpaMmbl Bcero Konrpoarurie o0pa3oBaTejbHbIe pecypchl
padoThI
1 BBenenwne B crepeomMeTpuio 10
5 [IpsiMble U TJIOCKOCTH B IPOCTPAHCTBE. 12 1
[TapannenbHOCTh NPSAMBIX M IIOCKOCTEH
3 [leprieHAUKYIAPHOCTD MPSMBIX U 12
IIOCKOCTEH
4 VYTIubl MeXAy MPSAMBIMU U TUIOCKOCTSMH 10 1
5 MHororpanHuKu 11 1
6 OO6BbEMBI MHOTOI'PaHHUKOB 9 1
7 IToBTOpEHUE: ceueHus, pacCTOSIHUS U YTJIIbI 4 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 5




11 KJIACC

HaumeHoBaHue pa3iesioB U TeM

KoanuecTBo 4acoB

dyeKkTpoHHbIe (LM POBbLIE)

Ne ni/mn KoHTpoJbHbIE
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIe pecypChl
padoThI
Tena Bparenus 12
OO0BEMBI TEN 5 1
BekTopbl 1 KOOpAMHATEI B IPOCTPAHCTBE 10 1
[ToBTOpeHME, 0000IIECHNE, 7 1
cucTeMaTHU3alys 3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3




IHOYPOYHOE IIVTAHUPOBAHHUE
10 KVIACC

Ne i/

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJibHbIE
padoThI

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

OCHOBHBIE IOHATHS CTEPEOMETPUN: TOUKA,
npsimMasi, I0CKOCTh, IPOCTPAHCTBO.
[IpaBuna n300paxxeHUs HA PUCYHKAX:
n300pakeHusl II0CKOCTEH, apauIeNbHbIX
HpSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

ITonsTus: MepeCCKaromuecs 1mI0OCKOCTH,
nepecekarommecsd npamas 1 rmiI0CKOCTb

IlonsaTus: MNepeceKkaromuecs miI0CKOCTH,
nepecekarommecs npsamas 1 rmiIOCKOCTb

3HAKOMCTBO C MHOTOI'paHHUKAMH,
n300pakeHre MHOTOIPaHHUKOB Ha
PUCYHKaX, Ha MPOSKIIMOHHBIX YePTEKaX

HavanpHbIe cBeieHHs 0 KyOe U mupamMuie,
ux pa3BEPTKU U Mojenu. CeueHus
MHOTOTPAaHHUKOB

HauanbHble cBefieHHs 0 KyOe U mupamue,
ux pa3BépTku U Mmozenu. CedeHus
MHOTOTPaHHUKOB

[Monatue 06 akCHOMAaTUYECKOM ITOCTPOCHUH
CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUU U
CJIEICTBUS U3 HUX




[onatue 06 aKCHOMAaTUYECKOM ITOCTPOCHUH

8 CTEPEOMETPHUU: aKCHOMBI CTEPEOMETPUH U
CJIEJICTBUS U3 HUX
[TonaTne 06 aKCHOMAaTHYECKOM ITOCTPOSHUH
9 CTEPEOMETPUH: AKCHOMBI CTEPEOMETPUH U
CJICZICTBUS U3 HUX
[TonsiTHe 06 aKCHOMaTUYECKOM TOCTPOCHUU
10 CTEPEOMETPUH: aKCHOMBI CTEPEOMETPUH U
CIICZICTBUS U3 HUX
B3aumMHoe pacronokeHue npsMbIX B
11 MIPOCTPAHCTBE: MepeceKaromecs,
napasuieIbHbIe U CKPEIIMBAIOIINECS PSIMbIE
[TapannenbHOCTh IPSIMBIX U IJIOCKOCTEN B
12 IPOCTPaHCTBE: MapajljiesbHbIe NPsIMbIE B
IPOCTPAHCTBE; MapaJlIeTIbHOCTh TPEX
TPSIMBIX
[TapannenbHOCTh IPSMBIX M IJIOCKOCTEH B
13 npoctpaHctse: [lapaniensHOCTh NPsMON U
IUIOCKOCTH
14 VYTI1bl ¢ COHAMPAaBJICHHBIMUA CTOPOHAMHU
15 Yroa Mexay npsiMbIMU B IPOCTPAHCTBE
16 Yo MeXIy IpSMBIMA B TIPOCTPAHCTBE
17 [TapamienbHOCTD IIJIOCKOCTEM:
napajesbHble TIOCKOCTH
18 CBolicTBa napajuiesIbHbIX INIOCKOCTEMN
[Ipocreiimme npocTpaHCTBEHHBIE (PUTYPHI
19 Ha TJIOCKOCTH: TeTpa’ap, Kyo,

napaaaCICIIUIIC]




20

[Toctpoenue ceuenuit

21 [TocTpoenue ceueHuit
KonTtponpHas padora o teme "IIpsimbie u

22 MJIOCKOCTH B TIPOCTPAHCTRE.
[TapaniaenbHOCTh NPAMBIX U IIOCKOCTEH"
AHaim3 KOHTPOJIBHON pabOTHI .

93 [lepnieHIUKYIAPHOCTD NPSAMOU U
IUIOCKOCTH: IEPIEHANKYJIISIPHBIE NPSMBIE B
IIPOCTPAHCTBE

24 [IpsimMble napasenbHble U
NEePIEeHIUKYIIIPHBIE K IIIIOCKOCTH

o5 [Ipsimble napasuienbHble U
NEPIEHIUKYIISIPHBIE K IIIIOCKOCTH

26 [Ipu3Hak nepneHaAuKyJIIpHOCTH IPSIMOU U
IIJIOCKOCTH

97 [Ipu3Hak nepneHauKyJIApPHOCTH IPSIMOU U
IIJIOCKOCTH

28 TeopeMa 0 ipsAMO¥ NTEPIIEHAUKYIIPHOU
IIJIOCKOCTH

29 Teopema o0 mpsIMON NEPIEHANKYISIPHON
IIJIOCKOCTH

30 TeopeMa o psiMO NEPIIEHANKYISIPHON
IUIOCKOCTH
[lepneniuKynsip ¥ HAKJIIOHHBIE: PACCTOSTHUE

31 OT TOYKH JI0 MIJIOCKOCTH, PACCTOSIHUE OT
IIPSIMOM 10 IIJIOCKOCTH

32 [lepnenauKynsip ¥ HAKJIOHHBIE: PACCTOSTHUE

OT TOYKHU OO IIOCKOCTHU, paCCTOAHHUEC OT




IIPSIMOM 10 IIJIOCKOCTH

HepHeHI[I/IKYJ'IHp M HAKJIOHHBIC: PACCTOSHUC

33 OT TOYKH JI0 IUIOCKOCTH, PACCTOSIHUE OT
IIPSIMOM J10 IIJIOCKOCTH
[TepieHAUKYIIAp U HAKJIIOHHBIE: PACCTOSTHUE

34 OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT
IPSIMOM A0 IUIOCKOCTH

35 VYTIIBl B IPOCTPAHCTBE: YIoi MEXKIY IPSIMOU
Y TUIOCKOCTBIO

36 JIByrpaHHBIN yroJl, TMHEHHBIN Yroj
JBYTPaHHOI'O yria

37 JIByrpaHHBIN yroJi, TMHENHBIN Yroil
JBYTPaHHOIO yria

38 [IeprieHAMKYIAPHOCTD INIOCKOCTEN: IPU3HAK
NEPIEHIUKYJIIPHOCTU ABYX IUIOCKOCTEN

39 [IeprieHAUKYIAPHOCTD INIOCKOCTEN: IPU3HAK
NEPIEeHIUKYISIPHOCTU ABYX IIOCKOCTEN

40 [lepneHIMKYISIPHOCTD MJIOCKOCTEN: IPU3HAK
NEPIEHIUKYJIIPHOCTU ABYX INIOCKOCTEN

41 Teopema o Tpéx mepHeHANKYIIPAx

42 Teopema o Tpéx nepneHANKYIIpax

43 TeopeMa 0 TpEX nepneHAUKYIApax
KoHnTtposnbHas paboTta 1mo Temam

44 "IlepneHAUKYIAPHOCTD NMPSAMBIX U
mIockocTe" u "Y bl MEXIy NPSAMBIMU U
IUIOCKOCTAMU"

45 AnHanu3 KOHTpOJIbHOH paboTh! . [ToHsTHe

MHOI'OrpaHHHUKAa, OCHOBHBIC 3JICMCHTEI




MHOTI'OI'paHHHUKA, BBIITYKJIBIC U HCBBIITYKJIbIC
MHOT'OI'PaHHHUKH paBBépTKa MHOI'Or'paHHHUKa

46

[Ipusma: n-yronpHas npu3mMa; rpaHu 1
OCHOBAHUS IIPU3MBI; IIPsIMasi U HaKJIOHHAs
pU3MbI; OOKOBas ¥ MOJIHAS TIOBEPXHOCTD
IIPU3MBI

47

48

49

50

[Tapannenenunen, NpsiMOyroJbHbIN
napajuleJIenuIesl U €ro CBOMCTBa
[Tupamuna: N-yroapHas nupaMuia, TpaHu U
OCHOBaHME MHPaMHUJIbl; OOKOBas U MOJIHAS
HOBEPXHOCTh MMPaMM/Ibl; IPAaBUIIbHAS U
yceu€HHas mupamuia

[TpaBuIIbHBIC MHOTOTPAHHUKU: TIOHSITHE
NPaBUIBHOTO MHOTOTPAHHUKA; TIPABUIIbHAS
NpU3Ma U MpaBUIIbHAS MMPAMU/IA;
NpaBUJIbHAS TPEYrojbHas MUpaMua u
NPaBUJIBHBIN TETPadIp; KyO
[IpencraBieHne 0 MPaBUIBHBIX
MHOTOTPaHHHMKAX: OKTadIp, TOJACKAIP U
UKOCAdIP.

51

CummeTpHs B IPOCTPAHCTBE: CHMMETPUS
OTHOCHUTEIIBHO TOYKH, NPSIMOM, TUIOCKOCTH.
DNEeMEHTHI CUMMETPUH B IMpaMuax,
napajuieienuneaax, paBuIbHbIX
MHOT'OI'PaHHHUKAX

52

BerauciieHue 21eMeHTOB MHOTOTPaHHHUKOB:
pé06pa, TuaroHau, yribl

53

[Tnomans OOKOBOI MOBEPXHOCTH U TTOJTHOM




MOBEPXHOCTHU MPSMOM MPU3MBI, IJIOIIA]b
OCHOBaHUH, TeopeMa 0 OOKOBOM
MOBEPXHOCTU MPSIMON TIPU3MBI

[Tnomans 60KOBOI MOBEPXHOCTH U
MMOBCPXHOCTHU HpaBI/IJ'HJHOI\/'I nupaMubl,

>4 TeopeMa O TUIOIIAI OOKOBOM MOBEPXHOCTH 1
yCEeUEHHOHN MUPaMHIBI
55 KonTtponpsHast pabora o Teme 1
"MHororpaHHuku"
56 AHanu3 KOHTpOJIbHOM paboTs! . [ToHsTue 06 1
00BéMe
o7 O06bEM upamMuIbl 1
58 O0BbEM TUpaMUIbI 1
59 O0BEM mupamMuIbI 1
60 O0BEM nupamMuIbI 1
61 O0BEM npU3MBbI 1
62 OO0BEM TTPU3MBI 1
63 O06BEM npu3MBbI 1
64 KonTtpoinbnas padota mo teme "O0bEMBI 1
MHOT'OIPAaHHUKOB"
AHain3 KOHTPOJIHHON pabOTHI .
65 [ToBTOpEeHUE, 06001IeHNE CHCTeMaTU3AIIUS 1
3HaHui. [locTtpoeHue ceueHuii B
MHOTOTpaHHHKE
[ToBTOpEeHUE, 06001IeHNE CHCTeMaTU3AIIUS
66 3HaHUU. BbIYKCIIEHHE PACCTOSIHUI: MEXKIY 1

ABYMSA TOYKaMH, OT TOYKHU OO HpHMOﬁ, oT
TOYKH O0 IIIIOCKOCTH, MCKIOY




CKPCIIUBAOIIHUMUCA ITPAMBIMU

67

68

HtoroBast KOHTpoNbHAs paboTa

AHaIu3 KOHTPOJILHOM pabOTHI .
[ToBTOpenue, 06001IEHNE CUCTEMAaTH3ALIS
3HaHUU. BeruncieHnue yrioB: MexIy
CKPELIMBAIOIUMUCS MPSIMBIMU, MEKIY
OpSMOM U TIOCKOCTBIO, IBYTPAaHHBIX YIJIOB,
YIJI0B MEXKIY IIOCKOCTSIMU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68




11 KJIACC

Ne i/

Tema ypoka

Codepa u map: eHTp, paanuyc, THaMeTp;
TUTOIIA/(b TIOBEPXHOCTH Cephl
BsaunmMHuoe pacrionoxxenue chepsl u
TUIOCKOCTH; KacaTelbHask INIOCKOCTh K
cdepe; momaas chepsl

KoanuecTBo 4acoB

Bcero

KonTposabHbie
padoThbI

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchI

N3o6paxenue chepsl, mapa Ha
mockocT. CedeHus mapa

Hunuaapudeckas MOBEPXHOCTb,
oOpa3zyromue MUINHIPHIECKOM
IMOBEPXHOCTHU, OCb III/IHHHI[pI/I‘IeCKOﬁ
MOBEPXHOCTH

]_II/IJ'II/IHI[pZ OCHOBaHMS U OOKOBast
IIOBCPXHOCTD, O6p3.3y10]]_[351 " OChb,

TIJI0TIaTh OOKOBOM ¥ TIOJTHOM MMOBEPXHOCTH

I/I306pa)KGHI/IC OUIMHAPA Ha IJIOCKOCTH.

Pa3Béprka nunuaapa. CeueHus MUIMHIPA

(IIIOCKOCTHI0, MapalIeIbHOM UIIn
NEPIEeHAUKYIIIPHON OCH LIMIIHMH]IPA)

Konnueckas moBepXHOCTh, 00pa3yromme

KOHHYECKOM MMOBCPXHOCTHU, OCb U BCPIINHA

KOHUYECKOW MMOBEPXHOCTHU

Konyc: ocHOBaHuUE 1 BepIIMHA,




o0pa3yromias u OCh; MIOMAaAb OOKOBOW 1
TMIOJIHOM MOBEPXHOCTH

VYceu€HHbI KOHYC: 00pa3yromme u

9 BBICOTA; OCHOBAHHUA X OOKOBas
MMOBEPXHOCTh
N3006paxeHne koHyca Ha MIOCKOCTH.
Pa3Béprka koHyca. CeueHus KoHyca

10 (TUIOCKOCTHI0, MapauIeIbHON OCHOBAHUIO,
U IUIOCKOCTBIO, MPOXOISIIEH yepe3
BEPILUHY)

11 Komb6unanus ten BpaiieHus u
MHOTOTPaHHUKOB
MHoOrorpasHuk, ONUCaHHbINA OKOJIO

12 cdepsl; chepa, BIMCaHHAs B
MHOTOTPaHHUK WU B TEJIO BPALICHUS

13 [Tonsitue 06 06pEMe. OCHOBHBIE CBOWCTBA
00BEMOB TEN

14 O0BEM UIMHIIpa, KOHYyCa

15 O065BEM mapa u wiomaas cheps
[TogoOHbIE TENa B MPOCTPAHCTBE.

16 COOTHOIICHUS MEXKTY TUTOIIAISTMHU
MMOBEPXHOCTEH, 00bEMaMK TOTOOHBIX TEI

17 Konrtponbnas padora no remam "Tena
Bpamenus" u "O6beMbl Ten"

18 AHanu3 KOHTPOJIbHOM paboTh . Bektop Ha
IIJIOCKOCTH M B IPOCTPAHCTBE

19 Crno)xeHue ¥ BRIYUTAHHE BEKTOPOB

20 YMHOK€EHNE BEKTOpa Ha YUCIIO0




21

Pasnosxenune BekTopa 1o TpéM
HEKOMIIJIaHapHBIM BekTopaM. [IpaBuiio
napaenenumnena

22

Pemenue 3ama4, CBSI3aHHBIX C
IIPUMEHEHUEM IIPAaBUII JCHCTBUH C
BEKTOPaMH

23

24

[IpsimoyronbHas cucTeMa KOOpAUHAT B
npoctpanctBe. KoopauHatsl BekTopa.
[Ipocreiimme 3a1a4m B KOOpIUHATAX

VYron mexnay Bekropamu. CkasspHOe
IIPOU3BEICHNE BEKTOPOB

25

Beruucnenue yrios Mexay NpsIMbIMU U
IIJIOCKOCTSIMU

26

27

KoopanHaTHO-BEKTOPHBIN METO ITPU
pELIEHNU TEOMETPUYECKUX 3a7a4

KonrtponbHas padora no reme "Bekropsl u

KOOpJAWHATHI B IPOCTpaHCTBE"

28

AHanu3 KOHTPOJILHOM pabOTHI .
[ToBTOpenue, 0600mEeHNE U
cucreMaru3anus 3HaHuii. OCHOBHbBIE
¢burypsl, ¢pakThl, TEOPEMBI Kypca
IUTAHUMETPUHU

29

[ToBTOpeHue, 0600IEeHNE U
cucreMaru3anus 3HaHuii. OCHOBHbBIE
¢burypsl, ¢pakThl, TEOPEMBI Kypca
TUTAHUMETPUHI

30

[ToBTOpEeHME, 0000IIEHNE U
cucTeMaTH3alis 3HaHUH. 3agaun




IUIAaHUMETPHUHN U MCTOABI UX PCUICHUA

[ToBTOpEeHME, 0000IIEHNE U

31 CUCTeMaTH3aIvs 3HaHUH. 3a1a4n 1
TUTAHUMETPUU H METOJIBI X PEIICHUS
[ToBTOpeHME, 0000IIEHNE U

39 cucreMmarusanus 3HaHuii. OCHOBHBIE 1
burypsl, pakThl, TEOPEMBI Kypca
CTEPEOMETPUH

33 HToroBast KOHTpOJIbHASA paboTa 1
AHanu3 KOHTPOJIbHOM pabOTHI .

34 [ToBTOpeHUE, 0000IICHNE 1 1
CHCTEMaTH3aINsI 3HAaHUH

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VISl YYHEHUKA

* Maremaruka. ['eomerpust, 10 knacc/ Mepsmsk A.I'., Homuporckuii J[.A.,
[Tononckuit B.b., SIlxup M.C.; non pegakuueii [Tononsckoro B.E., O6miectBo ¢
OTPAaHUYECHHOU OTBETCTBEHHOCTHIO M3narenbcknii nentp « BEHTAHA -
['PA®D»; Axunonepuoe obmectBo «M3natensctBo «IIpocBemnenne»

* Maremaruka. ['eomerpust, 11 xknacc/ Mepznsik A.I'., Homuposckuii J[.A.,
[Tononckuit B.b., SIxup M.C.; non peaakuueii [Tononsckoro B.E., O6miectBo ¢
OTPaHUYECHHOU OTBETCTBEHHOCTHIO M3nartenbcknii nentp « BEHTAHA -
['PA®y»; AktinonepHoe obiectBo «M3aaTenscTBo «IIpocBemnieHne»

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

» Maremaruka. ['eometpust, 10 knace/ Mepznsax A.T'., Homuposckuit JI.A.,
[Tonouckwuii B.b., SAxkup M.C.; nox penakuueii [Tononsckoro B.E., O6miectBo ¢
OTPaHUYECHHON OTBETCTBEHHOCThIO M3narenbckuii nentp « BEHTAHA -
['PA®y; Axunonepnoe obiectBo «M3aatenbetBo «IIpocBemenue»

* Maremaruka. ['eometpusi, 11 kmace/ Mepznsax A.T'., Homuposckwuii JI.A.,
[Tonouckwuii B.b., SAxup M.C.; nox penakuueii [Togonsckoro B.E., O6miecTBo ¢
OTPaHUYEHHON OTBETCTBEHHOCTHIO M3narenscknii nentp « BEHTAHA -
['PA®»; Axkunonepnoe obmectBo «M3aarenbetBo «lIpocBemienue»

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCBI CETH
HUHTEPHET

- MunucrepctBo oopazoBanus PO:  http://www.informika.ru/;
http://lwww.ed.gov.ru/; http://www.edu.ru/

- TectupoBanue online: 5 - 11 knacesr:  http://www.kokch.kts.ru/cdo/
- [Iemarormyeckas macrepckas, ypoku B IHTepHET U MHOTO€E ApyTroe:
http://teacher.fio.ru

- Hoseble TexHosoruu B oopazoBanuun:  http://edu.secna.ru/main/

- [TyreBonuTens «B Mupe Hayku» Uil IKOJIbHUKOB:
http://www.uic.ssu.samara.ru/~nauka/

- Merasuuuknonenus Kupumna u Medonus:  http://mega.km.ru

- CalThl « DHIMKIIOTICIUI SHIMKIIONICIU», Hanpumep:  http://www.rubricon.ru/;
http://www.encyclopedia.ru


http://www.informika.ru/
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http://www.uic.ssu.samara.ru/~nauka/
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