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HNOACHUTEJIBHASA 3AIIMCKA

Pabouas nporpamma yuebHoro kypca «I'eomerpusi» 6a3oBoro ypoBHs i oOyyatomuxcst 10 —
11 kmaccoB pazpaborana Ha ocHOBe DenepanbHOr0 rocy1apCTBEHHOTO 00pa30BaTeIbHOTO CTaHAapTa
cpenHero obmiero oOpa3oBaHMs, ¢ YUETOM COBPEMEHHBIX MHUPOBBIX TPEOOBaHMH, HMPEIBIBIAECMbIX K
MaTeMaTHYeCKOMY OOpa30BaHMIO, M TPATUIMKA pocCUiicKoro oOpa3oBaHus. Peanmuzanusi nmporpamMmbl
o0ecrieunBaeT OBJIAJICHHE KITIOUEBBIMUA KOMIIETCHLIUSMH, COCTABIISIONIMMHA OCHOBY IS CAMOPA3BUTHUS
U HENPEphIBHOTO 00pa30BaHMUs, LEIOCTHOCTh OOIMIEKYJIbTYPHOIO, JUYHOCTHOTO W IO3HABATEIHLHOTO
Pa3BUTHUS JTUYHOCTH O0YYAIOIINXCA.

HEJIM U3YUYEHUSA YYEBHOTI'O KYPCA

BaxxHocTh y4eOHOTO Kypca reOMETPHH Ha YPOBHE CpPeTHEro 001ero oopazoBanus 00yclIoBICHA
MPAaKTUYECKOH 3HAYMMOCTHIO METANPEJMETHBIX M MPEIMETHBIX PEe3yJIbTaTOB OOYYCHHUSI T€OMETPHH B
HANpaBICHUU  JIMYHOCTHOTO  pa3BUTHSA  oOydaromuxcs, (opMmupoBaHus  (yHKIHOHATBHON
MaTeMaTHYECKON TPaAaMOTHOCTH, M3Y4EHHUS JPYruX y4eOHBIX AMCUUIUIMH. Pa3zButHe y oOydarommxcs
IMpaBUJIbHBIX Hpe,[[CTaBHeHI/Iﬁ 0O CYHIHOCTM MW HPOUCXONKICHHU TCOMETPUUYCCKUX a6CTpaKI_[I/II\/JI,
COOTHOILICHUH PEAJbHOTO M UCATBHOT0, XapaKTepe OTPAKCHHUS MATEMAaTUYCCKOW HAYKOH SIBICHUH U
MPOIIECCOB PEabHOIO MHpa, MECTE€ TI'E€OMETPUUM B CHUCTEME HayK U pOJIM MaTeMaTU4eCKOTrO
MOJIETUPOBAaHUSl B HAyYHOM IIO3HAHMU U B IPAKTUKE CHOCOOCTBYET (POPMUPOBAHUIO HAYYHOI'O
MHPOBO33pPCHUA YUalIUXCA, a TaKXKC KadCCTB MbIIIJICHUA, HGO6XOIH/IMBIX 11 agarnraliuu B
COBPEMEHHOM OOIIIECTBE.

I'eomerpust IBIsIETCS OJTHUM M3 0a30BBIX MPEJAMETOB HA YPOBHE CPEIHEro o0IIero oopa3oBaHus,
TakK KakK oOecrieunBaeT BO3MOXHOCTH HN3YUYCHUA KaK JUCHUITIINH eCTeCTBeHHO-HaquOﬁ
HANpPABJIEHHOCTH, TAK U TYMAHUTAPHOM.

Jlornyeckoe MbIIUICHUE, (GOPMHUPYEMOE TPU HM3YYCHUU OOYUYAIOIIMMUCS TMOHSITUHHBIX OCHOB
TCOMETPHH ¥ TOCTPOCHHH IICTIOYKH JIOTUYECKUX YTBEP)KIACHUN B XOJE PEHICHUS TCOMETPUYCCKUX
3aaa4, YMCHHUEC BbIIBUTATb U OIIPOBEPraTrb r’umnoTe3bl HCIOCPECACTBECHHO HCIIOJB3YIOTCA IMPU PCIICHHUU
3aJla4 eCTECTBEHHO-HAYYHOTO IMKJIA, B YACTHOCTH U3 Kypca (PU3UKH.

YMeHue OpHEeHTHPOBATHCA B MPOCTPAHCTBE HMIpaeT CYIIECTBEHHYIO POJb BO BCEX OOIACTIX
JesTenbHOCTH dYenoBeka. OpueHTanusl 4eloBeKa BO BPEMEHHM W TMPOCTPAHCTBE — HEOOXOaUMOe
YCIIOBHE €T0 COIUAIBHOTO OBITHS, (popMa OTPAKECHHS OKPYXNKAIOMIETO MHPA, YCIOBHE YCIICITHOTO
MO3HAHUS M aKTUBHOIO IpeoOpa3oBaHus AecTBUTENbHOCTH. OnepupoBaHuE MPOCTPaHCTBEHHBIMU
oOpazaMu OOBEIUHSET pazHble BHUABI Y4eOHOW U TPYAOBOIM NEATENbHOCTH, SBISETCS OJHUM W3
npoeCCHOHATTLHO BAXKHBIX KA4eCTB, MOATOMY aKTyaslbHa 3ajada (OpMUPOBaHUS y OOYYAIOIIUXCS
MMPOCTPAHCTBCHHOI'0O MBINIJICHUA KaK pPa3HOBUIHOCTU 06pa3H0r0 MBIIIJICHUSA — CYIICCTBECHHOI'O
KOMITOHEHTA B IIOATI'OTOBKE K HpaKTH‘-IGCKOfI ACATCIIBHOCTH 11O MHOTYM HaIIpaBJICHUSAM.

Ienp ocBoeHust mporpamMmbl yueOHOTO Kypca «l'eomerpusi» Ha 0a30BOM YpOBHE OOydeHUS —
obmeoOpa3oBarenbHOe U OOIIEKYIbTYPHOE pa3BUTHE OOYYalOIIUXCS dYepe3 obecreueHue
BO3MOXHOCTHU HpI/IO6pCTCHI/I5[ U HCIHOJB30BaAHUA CUCTEMATHYCCKUX TI'COMCTPHYCCKUX 3HaHUU U
NeNCcTBUM, crenupUYHbBIX T€OMETPUH, BO3MOXXHOCTH YCHEIIHOTO MPOAOJKEHUs o0pa3oBaHHUsS IO
CTMEIUATBHOCTSIM, HE CBSA3aHHBIM C IMPUKJIAHBIM HCIIOJIB30BAaHUEM T€OMETPHH.

[IporpamMma 1o reomeTpun Ha 0a30BOM YpOBHE MpeqHA3HAYEHA ISl OOy4aroUIUuXcs CpeaHei
IIKOJIbI, HE NCIBITHIBABIINX 3HAYUTENIbHBIX 3aTPyIHEHUI Ha YpOBHE OCHOBHOT'O O0IIET0 00pa30BaHusl.
Takum o0pazom, oOywaromuecs Ha 0a30BOM YPOBHE JODKHBI OCBOHWTH OOIIME MaTeMaTHUYECKHE
YMCHUA, CBA3aHHBIC CO CHeHH(l)PIKOﬁ reoMeTpun u HeO6XO)II/IMI)Ie AJid )KU3HU B COBPEMCHHOM
obmectBe. Kpome 3TOro, oHM MMEIOT BO3MOXKHOCTH M3YYHUTh I'€OMETpHUI0 Oojiee TiyOOKO, eciid B
JalbHEUIIeM BO3HHUKHET HEOOXOAUMOCTh B TE€OMETPHUYECKHX 3HAHUSX B NPodecCHOHATbHOU
JeSATSIILHOCTH.

HOCTI/I)KGHI/Ie EJI OCBOCHUS MPOrpaMMbl oOecrieunBaeTcs PEIICHHUEM COOTBECTCTBYIOIIUX 3a1a4.
[TpuopuTeTHBIMH 3aauaMu OCBOCHHUsI Kypca «['eomerpum» Ha 6a30oBoM ypoBHe B 10—11 kiaccax
SIBJISTEOTCSI:



e (opMupOBaHME MIPEJICTABICHHS O TEOMETPUH KaK 4aCTH MUPOBOM KYJIbTYPhI U OCO3HaHUE €&
B3aMMOCBSI3H C OKPYKAIOLIUM MUPOM;

e (opMHUpOBaHME NPEACTABICHUSI O MHOIOI'PDAaHHMKAaX M TeJaxX BpAIEHHUs KaK O BaKHEHIINX
MaTeMaTHYECKUX MOJIENIAX, IO3BOJSIOIIMX ONUCBIBATE M HU3ydaTb pas3HblE SBICHUS
OKPY>KaIOILEro MUpa;

e (opMHUpOBaHME YMEHHUs pacllo3HaBaTb Ha 4YepTekax, MOJEJIAX M B pPEaTbHOM MHpeE
MHOTOTPaHHUKU U TeJla BPALICHUS;

® OBJIAJICHUE METOJIaMH PEIICHUs 33Jad Ha MOCTPOCHUS HAa N300paKEHUSIX MTPOCTPAHCTBEHHBIX
uryp;

e (opMHUpOBaHHE YMEHHUsS ONEPHUPOBATH OCHOBHBIMU MOHSATHUSIMH O MHOTOTPAHHUKAX M TeJax
BpAIlIEHUS U UX OCHOBHBIMHU CBOWCTBaMU;

® OBJIQJICHUE QITOPUTMAaMHU pEUICHHUS OCHOBHBIX THIIOB 3ajad; (OpMHUpPOBaHUE YMEHUS
IIPOBOJIUTH HECIIOKHBIE JOKA3aTEIbHbBIC PACCYKIECHUS B XOJ/I€ PEILIEHHUS CTEPEOMETPUUECKUX
3aJa4 M 3a/1a4 ¢ MPaAKTUUYECKUM COZAEPIKaHUEM;

® DPa3BUTHE UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH 00yyaromuxcs, o3HaBaTeIbHOMI
aKTUBHOCTH, UCCIIEI0BATEIbCKUX YMEHUH, KpUTUYHOCTH MBILIUICHUS;

e (opmupoBaHME (DPYHKIMOHAIBHOM TIPAaMOTHOCTH, PpEJIEBAHTHOM TIE€OMETPUM: yMEHUE
pacrio3HaBaTh HPOSBIECHUS I'€OMETPUYECKUX IOHATHH, OOBEKTOB M 3aKOHOMEpPHOCTEH B
peaIbHbIX JKU3HEHHBIX CHUTYalUsX W TP HU3YYEHUM JApPYTrUX Y4eOHBIX IPEIMETOB,
MIPOSIBJICHUS] 3aBUCUMOCTEH M 3aKOHOMEPHOCTEH, (hOPMYIHPOBATH UX HA SI3BIKE TEOMETPUH H
cO3/1aBaTh F€OMETPUYECKHE MOJIENU, IPUMEHATh OCBOCHHBIH IT'€OMETPHUECKUIl anmnapat s
peleHusl TPaKTUKO-OPUEHTUPOBAHHBIX 33]1a4, HHTEPIPETUPOBATh U OLICHUBATH IIOJIY4YECHHBIE
pe3yJIbTaThI.

OTnnuuTeNnbHON 0COOEHHOCTBIO MPOTPaMMbl SIBIISIETCS BKJIIOUEHHE B KypC CTEPEOMETPUHU B
Hayaje ero M3ydyeHus 3a/ay, pellaeMblX Ha YPOBHE HMHTYMTUBHOIO IO3HAHUSA, M OINpPEEIEHHBIM
o0pa3oM opraHu3oBaHHas pa0oTa HaJ HHUMH, YTO CIOCOOCTBYIOT pPa3BUTHIO JIOTMUECKOIO MU
IIPOCTPAHCTBEHHOI'O MBIIUIEHUS, CTUMYJIUPYET MPOTEKaHUE MHTYUTUBHBIX IPOLIECCOB, MOTUBUPYET K
JANbHENIIEMY U3YUYEHUIO NTPEAMETA.

[Ipennourenne oTHaércs  HAMIAAHO-KOHCTPYKTUBHOMY  MeETOAy OOydeHus, TO €CTh
TEOPETUYECKHE 3HAHUS MMEIT B CBOEH OCHOBE YYBCTBEHHOCTb IPEAMETHO-IIPAKTHYECKON
NesTeNbHOCTH. Pa3BUTHE NMPOCTPAHCTBEHHBIX IMPEJICTaBICHUN y y4allMXcsi B Kypce CTEpeoMETpUu
MPOBOAMTCS 3a CUET pEIIeHUs 3aJad Ha CO3JaHUE IMPOCTPAHCTBEHHBIX OOpa3oB M 3a7ad Ha
ONEPUPOBAHUE TPOCTPAHCTBEHHBIMU oOpazamu. Co3naHue oOpa3a MPOBOJUTCS C OMNOpOH Ha
HarjsIHOCTh, @ ONEPUPOBaHME 00pa3oM — B YCIOBMSIX OTBJICUEHHS OT HAIJISTHOCTH, MBICIEHHOTO
M3MEHEHHUS €ro UCXOJAHOTO COJepKAHUSI.

OcHoBHbIE coziepkaTenbHble TUHUH Kypca «'eomerpun» B 10—11 kiaccax: « MHOrorpaHHUKNY,
«[IpssMple M TUIOCKOCTM B mpocTpaHcTBe», «Tenma BpameHus», «BeKkToppl M KOOPAWHATHI B
mpocTpaHcTBe». @DOpPMHUPOBAaHME  JIOTUYECKMX YMEHUH  paclpeiensercsi He TOJNbKO IO
COJIEp>KaTEJIbHBIM JIMHUSAM, HO U TI0 ToJ]laM 00y4YeHHs Ha YpOBHE CPEIHEro 0011ero oopa3oBaHusl.

Copep:xanue o0pa3oBaHUs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJibTaTaM OCBOEHUsl paboueit
IPOrpaMMbl, paclpeieNéHHbIM 0 ToAaM OOy4YeHMs, CTPYKTYPUPOBAHO TAaKHUM 00pa3oM, YTOOBI
OBJIAZICHUE TE€OMETPUUECKUMH MOHATUAMHM M HaBBIKAMHU OCYIIECTBIAJIOCH IIOCIEAOBAaTENbHO U
MOCTYNaTeNbHO, C COOMI0OICHNEM MPUHIUIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAIINCH B
OOLIYyI0 CHCTEMY T'€OMETPHUECKUX MPEICTaBICHUM 00yJaronxcs, pacimupss u yriayomuss e€, oopaszys
IIPOYHBIE MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha u3yuyenue reomerpun otBoauTcs 2 yaca B Hemento B 10 kmacce n 1 wac B Hepento B 11

KJIacce, BCEro 3a JiBa roja oOydenwus - 102 yaeOHBIX Haca.

COJAEPKAHUE YYEBHOI'O KYPCA



10 KJIACC

IIpsiMble ¥ MJIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE TIOHSTHS CTEpEOMETpUH. Touka, MpsMasi, TUIOCKOCTh, MpOCTpaHCTBO. [loHsTHE 00
aKCUMOMAaTHYECKOM IIOCTPOECHUH CTEPEOMETPHUH: aKCHOMBI CTEPEOMETPHH U CIEICTBUS U3 HUX.

B3anMHOE pacnosioKeHue IpPsIMBIX B IIPOCTPAHCTBE: IEPECEKAOLIUECS, IapaJlIeIbHbIE U
CKpeluBaromuecs npsamele. IlapauenbHOCTs NPSAMBIX U INIOCKOCTER B IIPOCTPAHCTBE: MapajlIeIbHbIE
IpsiMbIE B NPOCTPAHCTBE; MapaUICIbHOCTh TPEX MPSAMBIX; MApaLIEIbHOCTh NMPSMOM U IUIOCKOCTH.
VYIibel ¢ COHanpaBJIEHHBIMM CTOPOHAMU; yrojl MEXAY HpsMBIMHA B IpocTpaHcTBe. llapamiensHoCTb
IJIOCKOCTEM: IapajuleibHble IUIOCKOCTH; CBOMCTBA IAapajuleNbHBIX IUIOCKOCTeH. IIpocreimue
MIPOCTPAHCTBEHHBIE (PUTYPHI HA IJIOCKOCTU: TETPadp, KyO, Mapauieienumne/; NOCTPOSHHE CeUCHHM.

[lepneHIUKYIAPHOCTh NMPSAMOM M IUIOCKOCTH: NEPHEHAMKYJISPHBIE NPSMBIE B IPOCTPAHCTBE,
IIpsIMBbIE NIapaJUICIbHBIEC U NIEPIECHIUKYIIIPHBIE K IITIOCKOCTH, IPU3HAK NIEPICHANKYIISIPHOCTH NPAMOH U
IIJIOCKOCTH, TEOPEMA O MPSAMOU IEPIEHIUKYIAPHOU IUIOCKOCTU. YTIIBI B IPOCTPAHCTBE: YroJl MEXKIY
IIPSAIMOM M IUIOCKOCTBIO; JBYI'PAHHBIA YroOJ, JUHEHWHBIA YroJl AByrpaHHOro yria. Ileprnennukyinsp u
HAKJIOHHBIC: PACCTOSIHUE OT TOYKHU JO INIOCKOCTH, PACCTOSIHUE OT NPSAMOM A0 IJIOCKOCTH, IMPOEKLIHS
¢burypel Ha IJIOCKOCTb. llepneHIuKyISIpHOCTh IUIOCKOCTEW: NMPHU3HAK IMEPIEeHAUKYISIPHOCTH ABYX
miockocTeil. Teopema o TpEX neprneHauKyIspax.

MHOrorpaHHUKHU

[loHsiTHE MHOrOrpaHHMKAa, OCHOBHBIE 3JIEMEHTHl MHOTOIPAaHHUKA, BBIYKJIbIE U HEBBIITYKJIbIE
MHOIOTPaHHHUKH; pa3BEPTKAa MHOrorpaHHuka. [Ipusma: N-yronpHass Npu3Ma; I'paHd U OCHOBAHHUSA
IPU3MBI; IIPsIMasi U HAKJIOHHAasi IPU3Mbl; OOKOBasi U MOJIHAs MOBEPXHOCTH Npu3Mbl. [lapannenenunen,
IIPSAMOYTOJIBHBIA TapajuleNienunes; U ero cBoucrTBa. Ilupammpa: N-yronpHas nupamuaa, I'paHd U
OCHOBaHME NUpPAMUJIbl; OOKOBas M IOJIHAS IOBEPXHOCTh NHUpPAaMUAbl; IpaBWIbHAsg U YyCEUEHHas
UpaMua. DJIEMEHTHl NPpU3Mbl U nupamuibl. [IpaBuiIbHbIE MHOTOTPaHHUKU: TOHSATHE NPABUIBHOIO
MHOIOTPaHHMKA; IPaBUJIbHAS NPU3Ma U MpaBUJIbHAS NMPAMUAA; [IPaBUWIbHAsA TPEYTOJIbHAS TUpaMKa
U NpaBUWIbHBIN TeTpadap; KyO. [IpeacraBnenue o mpaBUIIbHBIX MHOIOIPAHHUKAX: OKTadAp, JOJEKadAP
u ukocadip. CeueHust NpyU3Mbl U TUPAMUJIBL.

CuMMeTpHs B IPOCTPAHCTBE: CHMMETPHS OTHOCUTEIBHO TOYKH, IPSIMOMN, TUIOCKOCTH. DJIEMEHTBI
CUMMETPUH B IUPaMUJax, NapauleIenuIe1aX, IPaBUIbHBIX MHOTOTPaHHUKAX.

Bbruncnenme 31€MEHTOB MHOTOTPAaHHMKOB: pEéOpa, auaroHanu, yribsl. [lmomanas OoxoBoi
MOBEPXHOCTU U TOJHOW MOBEPXHOCTU NPSIMOM MPU3MBI, IUIOIIAJb OCHOBaHMil, TeopeMa O OOKOBOM
MOBEPXHOCTU MpsiMON mpu3Mbl. [lnomianes OOKOBOM IMOBEPXHOCTH M IOBEPXHOCTH IPaBHIBHOMN
MUpaMHJIbI, TeopeMa O Tuiomaau yceu€HHoi mupamuzbl. [lonstue 06 o0béme. OOBEM MUPaMUIBL,
MIPU3MBI.

[Tono6uble Tena B mpocTpancTBe. COOTHOLIEHUS MEXY IUIOLIAIIMU MIOBEPXHOCTEH, 00bEMaMu
MOJIOOHBIX TEN.

11 KJIACC

Tena Bpamenus

Hunuaapuyeckass MOBEPXHOCTb, OOpa3ylollMe  IWIMHIPUYECKONH  IOBEPXHOCTH, OCh
WIMHAPUYECKOM nmoBepXHOCTU. [{unuHap: ocHoBaHMsA U OOKOBas MOBEPXHOCTh, 00pa3yromas u OCh;
UIOIIAb OOKOBOH M MOJIHOM MOBEPXHOCTH.

Konnyeckass moBepXHOCTb, oOOpa3ylooline KOHHUYECKOHM TIOBEPXHOCTH, OCh U BepUIMHA
KOHHYeckoi nmoBepxHocTu. KoHyc: ocHOBaHME M BepIIMHA, 00pa3yromias U OCh; IUIOIIA b OOKOBOM U
MOJTHOM TOBEPXHOCTU. YCEUYEHHBIM KOHyC: o0O0pasylollue U BbICOTa; OCHOBaHUS U OOKOBas
IIOBEPXHOCTb.

Chepa u map: meHTp, paaudyc, AMAMETP; IUIOMAAb IOBEPXHOCTU cdepbl. B3aumuHoe
pacnosoxeHue cepsl U MIIOCKOCTH; KacaTelbHas III0CKOCTh K cdepe; Mmiomaab chepsl.

N300pakeHue Tes BpallleHHUs Ha MIIOCKOCTH. Pa3BEpTKa IMHApa U KOHYca.

KomOuHanmu Ten BpalieHUs ¥ MHOTOIPaHHUKOB. MHOTOIpaHHHK, ONMHUCAHHBIA OKOJIO C(epsl;
cdepa, BliMcaHHasi B MHOTOTPaHHUK, WM TEJI0 BpallleHusl.



[Tonsarue 06 06béme. OcHOBHBIE cBOMCcTBAa 00BEMOB Ten. Teopema 00 00BEME PSIMOYTOIBHOTO
napajuieNienunena u cieacTsus u3 He€. O0bEM nuIMHApa, KoHyca. O0bEM apa U mIomaas Chepeol.

ITonoGHsIe Tena B npocTpancTBe. COOTHOIIEHUS MEXY IIJIOMIAJIMH IOBEPXHOCTEH, 00bEMamMu
MMOIOOHBIX TEI.

Ceuenust muIMHApa (MapajuIEIbHO U NEPHIEHAMKYIISIPHO OCH), CEYEHUs KOHYca (mapajuienbHOe
OCHOBAHUIO U MPOXOSIILEE YEpPE3 BEPILUHY), CEUECHUS 11apa.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

Bekrop Ha mimockocty M B mpocTpaHcTBe. ClOXKEHHE M BBIYMTAHUE BEKTOPOB. YMHOKEHHE
BEKTOpa Ha uucio. PasnoxeHue Bekropa 1o TpEM HEKOMIUIaHApHBIM BekTopaMm. [IpaBuio
napajuienenunena. Pemienue 3anad, CBS3aHHBIX C IPUMEHEHUEM IPABUJI JEUCTBUH C BEKTOPAMHU.
IIpsimoyronbHas cucrema KOOpAHHAT B npocTpaHcTBe. KoopauHatel Bekropa. [Ipocreifue 3anaun B
KOOpAMHATax. YTos Mexay Bekropamu. CKalsipHOE IPOM3BEACHUE BEKTOPOB. BrlumcieHue yrios
MEXY HNPSIMBIMU U IUIOCKOCTSIMH. KOOpAMHATHO-BEKTOPHBIM METOJ IPU PEUIEHUH T'€OMETPUUYECKUX
3azad.

IIVIAHUPYEMBIE PE3YJIBTATbBI
JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pe3yJbTaThl OCBOCHUS HIpOrpamMMbl ydyeOHOro mpenmera «MaremaTuka»
XapaKTepU3yOTCS:

I'paxnanckoe Bocnutanue:

C(OPMHUPOBAHHOCTBIO I'PAXKTAHCKON MO3ULUU 00YYarOIIErocst Kak akTUBHOI'O M OTBETCTBEHHOTO
YjileHa POCCUHCKOro OOIIecTBa, MPEACTaBICHUEM O MaTeMaTHMYeCKMX OCHOBaX (YHKLMOHHPOBAHUS
pa3IMyYHBIX CTPYKTYp, SBJICHHI, MpoLeayp Ipa)xJaHCKOro ooOmiecTBa (BbIOOPHI, OMPOCHl U Mp.),
YMEHHEM B3aWMOJICHICTBOBATh C COLMAIBHBIMA WHCTHTYTaMH B COOTBETCTBHU C HMX (YHKIUSIMHU U
Ha3HAYEHHUEM.

IIaTpuoTnyeckoe BocnuTaHUE:

c(OPMHPOBAHHOCTHIO POCCHICKON TPaKIAHCKOH HMIEHTHYHOCTH, YBOKEHHUS K MPOILIOMY H
HACTOAILLEMY POCCUHCKONM MaTeMaTUKM, LIEHHOCTHBIM OTHOUIEHMEM K JOCTHMKEHHMSIM POCCHUUCKHX
MaTEeMaTHUKOB M POCCUICKONW MaTeMaTHUECKOM IIKOJIbI, K UCIIOJIB30BaHUIO 3TUX JOCTHXKEHUH B IPYTHX
HayKax, TEXHOJIOTUSX, chepax IKOHOMUKH.

JlyXOBHO-HPABCTBEHHOI0 BOCTIMTAHMA:

OCO3HAaHHEM JTyXOBHBIX IIEHHOCTEH POCCUICKOT0 Hapoaa; COPMUPOBAHHOCTHIO HPABCTBEHHOIO
CO3HaHMsI, ’TUUECKOTO MOBEACHHUSI, CBA3aHHOTO C MPAKTUYECKUM NPUMEHEHUEM JOCTHKEHUM HAYKH U
JesTeIbHOCTBIO YUEHOI0; 0OCO3HAHUEM JINYHOTO BKJIaJa B TOCTPOEHHE YCTOHUMBOrO OyAyIIEro.

JcTeTHYecKoe BOCIIUTaHue:

ACTETUYECKUM OTHOIIEHHEM K MHUPY, BKJIIOYas 3CTETUKY MAaTeMaTUYECKUX 3aKOHOMEPHOCTEH,
O0BEKTOB, 3a7ay, pelIeHUl, pacCyKIeHMH; BOCIPUUMUYUBOCTBIO K MaTE€MaTUYECKHM acCHEeKTaM
Pa3IUYHBIX BUIOB UCKYCCTBA.

PDu3nyecKoe BOCIUTAHME:

c(OPMUPOBAHHOCTHIO YMEHMSI IPUMEHSTh MaTeMaTUYeCKUE 3HaHUS B MHTEpecax 370pPOBOTO U
6e3omacHoro obpasa *H3HH, OTBETCTBEHHOI'O OTHOUICHHUSI K CBOEMY 3JI0POBBIO (3/J0pPOBOE MHUTAHUE,
cOaTaHCUPOBAHHBIN PEXUM 3aHATUI M OTIbIXa, peryispHas (u3nyecKas aKTUBHOCTB); (U3NUECKOTO
COBEpIICHCTBOBAHUS, IIPY 3aHATUAX CIIOPTUBHO-030POBUTEIBHON JESATENLHOCTHIO.

TpynoBoe Bocniuranue:

TOTOBHOCTBIO K TPYZy, OCO3HAHHEM IIEHHOCTH TPYIOII00US; HHTEPECOM K pa3iIMyHbIM cepam
npoeCCUOHATLHON JIEATENIbHOCTH, CBS3aHHBIM C MaTeMaTHMKOW M €€ NPUIOKEHUSMH, YMEHHUEM
COBEpIIAaTh OCO3HAHHBIM BHIOOP Oymymier mpodecCuu U peaqn30BBIBATH COOCTBEHHBIC >KM3HEHHBIE
IJIaHbl; TOTOBHOCTBHIO U CIOCOOHOCTBIO K MAaTeMaTHYeCKOMY OOpa30BaHUIO U caMOOOPa30BaHMIO Ha
NPOTSDKEHUHM BCEHM JKM3HU; TOTOBHOCTBHIO K AKTMBHOMY YYacTHIO B pEIIEHHHM MPAKTHYECKUX 3a7ad
MaTeMaTHYeCKOM HaIpaBICHHOCTH.

JKO0JIOTHYECKOe BOCIIUTAHue:



c(OPMUPOBAHHOCTHIO ~ DKOJIOTUYECKON  KyIbTYphl, TOHHUMAHHEM BIUSHUS  COIHAIBHO-
SKOHOMHYECKUX TIPOIIECCOB HA COCTOSHUE TPHUPOJHON ¥ COIHUAIBHON CpeIbl, OCO3HAHHUEM
rJI00aJTPHOTO XapakTepa SKOJOTMYECKHX MpoOJieM; OpHeHTalueld Ha MPUMEHEHHE MaTeMaTHYeCKUX
3HAHUU 7S pelIeHus 3a/1a4 B 00JIaCTU OKPY’KaloIlel cpe/ibl, INTAHUPOBAHMSI TOCTYIIKOB U OLEHKU MX
BO3MOYKHBIX MTOCTICICTBUH IS OKPY>KAIOIIEH Cpebl.

ILleHHOCTH HAYYHOTO MO3HAHUS:

c(OPMHUPOBAHHOCTHI0 MUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKH ¥ OOLIECTBEHHOW MPAKTUKU, MOHMMAHUEM MaTeMaTH4YeCKOW HayKu Kak cepbl 4elloBEeUeCKOU
JEeSTENILHOCTH, 3TAMOB €€ Pa3BUTHUS U 3HAYMMOCTH ISl PA3BUTHUS [IUBWIM3AINH;, OBJIAJICHUEM S3BIKOM
MaTEMAaTHKd M MaTEeMAaTHYeCKOH KyIbTYpOW Kak CpPEICTBOM I[IO3HAHUS MHPaA; TOTOBHOCTHIO
OCYILIECTBIISATh MPOEKTHYIO M UCCIIEI0BATENIbCKYIO e TEIIbHOCTh MHIMBUYAIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATBI
MertanpeaMeTHble pe3ysbTaThl OCBOSHHUS MpOorpaMMbl yueOHOro mpeamera «MaTemaTuka
XapaKTepU3yIOTCS OBJIAJICHUEM YHUBEPCATbHBIMU HO3ZHAGAMENbHBIMU OeliCMBUAMU, YVHUBEPCANbHbIMU
KOMMYHUKAMUBHLIMU OeliCMBUAMU, YHUBEPCANbHBIMU Pe2YIAMUBHbIMU OeUCEUIMU.
1) Vuusepcanvnvie noznasamenvmwvle Oeticmsus, obecneuusaiom @Gopmuposanue 06a306bix
KOCHUMUBHBIX NPOYEecco8 o00y4aruuxcs (0ceoeHue Mmemooo8 MNO3HAHUS OKPYICAIOUWe20 MUpa,
npuMeHeHue 102U4eCKUX, UCCIe008aAmeNbCKUX onepayuil, yMeHui pabomams ¢ ungopmayueti).
Ba3oBble Jjoruyeckue aeiicTBus:
® BBIBISTh W XapaKTEPU30BaTh CYIICCTBCHHBIE NPHU3HAKK MATEMATHYECKUX OOBEKTOB,
MOHATHM, OTHOUICHHH MEXAY MOHIATUSIMH, (QOPMYIUPOBATH OMNpEACNCHUS MOHITUM;
yCTaHABIMBATh CYHIECTBEHHBIA MPHU3HAK KIACCU(UKALMU, OCHOBAHUS Al O00OOIIECHUS U
CPaBHEHHUS, KpUTEPUHU TTPOBOJIMMOTO aHAIIN3A,
e BOCHPUHHMMATH, (OpMyIHpOBaTH M MPEOOPA3OBBIBATH CYXKACHHS: YTBEPAUTEIbHBIE W
OTpUIATEIIbHBIC, SIMHUYHBIC, YACTHBIC U OOIIIKE; YCIOBHBIC,

® BbBIBISATH MAaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTHUBOpeuHsi B (hakrax,
JaHHBIX, HAOJIONCHUSX W YTBEPKACHHSX; TMpemiaraTb KPUTCPUU IS BBISBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUHIA;
e JleNaTh BBIBOJBI C WCIOJB30BAHUEM 33aKOHOB JIOTHKH, JEAYKTUBHBIX W WHIYKTHBHBIX
YMO3aKJIIOUEeHUH, YMO3aKITIOUEHHH 110 aHAJIOTUH;

® [IPOBOJUTH CAMOCTOSTEIHHO JOKA3aTeIbCTBA MATEMATHICCKUX YTBEPKACHHUH (TIPSIMBIE H OT
MPOTUBHOTO), BBICTPAWBAaTh apPTyYMEHTAIMIO, TMPUBOAUTH MPUMEPbl M KOHTPIPUMEPHI;
000CHOBBIBATh COOCTBEHHBIE CYXKIACHHS U BHIBOJIBI;

e BBIOMpATH CHOCOO pelieHus yueOHOU 3a1aun (CpaBHUBATh HECKOJIBKO BapHAHTOB PEILICHUS,

BBIOMpaTh HanboJee MOAXO AN ¢ Y4ETOM CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPUEB).
Ba3oBble nccienoBaTebcKue 1eHCTBUS:
® ICIIOJI30BAaTh BOIMPOCHI KaK HCCIIENOBATEIbCKUNA MHCTPYMEHT MO3HAHUS; (HOPMYIHPOBATH
BOIIPOCHI, (PUKCHUPYIONIUE MPOTHBOpPEUNE, MPoOJIeMy, YCTaHABIMBATh MCKOMOE W JIAHHOE,
(hopMHUPOBATh TUNOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINI0, MHEHUE;

® T[POBOJUTH CAMOCTOSTEIBHO  CIUIAHWPOBAHHBIM  JKCIIEPUMEHT,  HUCCIICJIOBAHHE  I10
YCTaHOBJICHHIO OCOOCHHOCTEW MaTeMaTH4eCKOro 0ObheKTa, SIBJICHHsI, MPOIECCa, BBISIBICHUIO
3aBHCHMOCTEHN MEXIy 00BEeKTaMu, SIBJICHUSIMH, TTPOIIECCAMU;
® CaMOCTOSITENHHO (POPMYITUPOBATH OOOOIICHHUS W BBIBOJABI MO PE3yJIbTaTaM IMPOBEIEHHOTO
HAONIO/IEHUsI, WCCIEAOBaHUs, OIIGHWBAaTh JOCTOBEPHOCTH IMOJYYEHHBIX pPE3yIbTaTOB,
BBLIBOJIOB ¥ O0OOIIIEHUN;

® [POTHO3UPOBATH BO3MOKHOE PA3BUTHE MPOIIECCa, a TAK)KE BBIABUTAThH MPEIMTOIIOKEHUS O €T0
Pa3BHTHU B HOBBIX YCIIOBHSIX.

PabGora ¢ undopmanmeii:

® BBIABIATH JeDUIUTH WHGOPMAIIUU, JTAHHBIX, HEOOXOJUMBIX JJIT OTBETa HAa BOIPOC W JUIS

pelleHus 3a/1auH;



2)

BBIOMpaTh HMH(OpMAIMIO W3 HWCTOYHHKOB  pA3IMYHBIX  TUIOB, aHAJIU3UPOBATH,
CHCTEeMaTH3HpOBaTh W HHTEPIPETUPOBATh HMH(MOPMALMIO pAa3IMYHBIX BUAOB H (HOPM
MIPECTABICHHUS;

CTPYKTYPHUPOBATh MH(POPMAINIO, IPEACTABIATE €€ B Pa3IMYHBIX (hopMax, WILTIOCTPUPOBATH
rpaduyuecKy;

OLICHUBATh HA/I&KHOCTH HH(POPMAIIMH 110 CAMOCTOATEIHLHO C(HOPMYITHPOBAHHBIM KPUTEPHSIM.
Vuusepcanvuvie KoMMyHUKamugnwvle Oelicmeus, 00ecneyusaom cQopMupo8aHHOCns

COYUATILHBIX HABBIKOB 00YUAOUJUXCHL.
O01menue:

BOCIIPHHUMATh M (OPMYIUPOBATh CYKACHHS B COOTBETCTBHH C YCIOBHAMH M LEISIMH
OOLICHYST; SICHO, TOYHO, PAMOTHO BBIPaXKAaTh CBOI TOYKY 3PCHUS B YCTHBIX M MUCBMEHHBIX
TCKCTAax, AaBaTb MNOACHCHHUA IIO XOAY PCIICHHUA 3adadv, KOMMCHTHUPOBATb HOJ'IyT-IeHHBIf/'I
pe3ynbTar;

B XO/i¢ OOCYKICHHUS 3a/laBaTh BOINPOCHI 1O CYIIECTBY OOCYKIaeMOH TEMbI, MPOOJIEMBI,
pemaeMoi/’I 3aa4M, BbICKA3bIBATh UJCH, HALICJICHHBIC Ha ITOUCK PCIICHUS; COIIOCTABJIATH CBOU
CYXKACHHS C CYXICHUSIMH JPYrHX YyYaCTHUKOB JWaiora, OOHApYKHBaTh pasziu4ue u
CXOJICTBO MO3HILIHIA; B KOPPEKTHOU (opMe HOpMYITHPOBATH PA3HOITIACHS, CBOH BO3PAKCHHS;
HPENCTABIATh PE3yJAbTaThl PEUICHHS 3a/1a4d, DJKCIICPUMEHTa, HCCICIOBAHUS, MPOCKTA;
CaMOCTOSITEJIbHO BBIOMpPaTh (OpMaT BBICTYIUIEHMS C Y4€TOM 3a7ad Ipe3eHTaluu u
0CcOOEHHOCTEH ayTUTOPHH.

CoTpyannuecTBo:

3)

MMOHUMATh W WCIOJIh30BATh MPEUMYIIECTBA KOMaHIHOW W WHIWBHIYaTbHOW pabOTHI TpU
pelieHrH Y4eOHBIX 3ajay; MPUHUMATh IIeJIb COBMECTHOW JESATEIbHOCTH, IUIAHHUPOBATH
OpraHU3aII0 COBMECTHOM pabOThI, paclpeneNsaTh BUAbl paOdoT, TOrOBAPUBATHCS, 00CYKIATh
MPOIIECC U pe3yiabTaT pabOThl; 0000IIATh MHEHUS HECKOJIBKUX JIIOJICH;

y4acTBOBaTh B TPYyMNOBBIX (opMax paboTsl (0OCykIeHus, OOMEH MHEHHUH, «MO3TOBBIC
IITYPMBI» U HWHBIC); BBIMOJIHITH CBOIO YacTh PabOTBHI M KOOPJIMHHPOBATH CBOM JCHCTBUS C
JIPYTHUMH YJICHAMH KOMAH]IbI, OIICHWBATh KAa4eCTBO CBOETO BKJAJa B OOMIUH MPOIYKT TIO
KpUTepUsiM, cHOpMyIHPOBAHHBIM YIYACTHUKAMH B3aUMOJICHCTBUSI.

Vuueepcanvuvie pecynamuensle Oelicmsus, obecnedusaom @opmMuposanue cmbiCl08blX

VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranuzanmusi:

COCTaBJIATH IJIaH, AJITOPUTM PEIICHUS 3a/1a4M, BHIOUPATh CIOCO0 peleHus ¢ yuETOM
HUMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apTyMEHTUPOBATh U KOPPEKTUPOBATH
BapHaHThI pEeUICHUH ¢ yu€TOM HOBOM HMH(DOpMALINHL.

CaMOKOHTPOJIb:

BJIa/IETh HABbIKAMU IO3HABATEJIbHON pedIeKCUN KaK OCO3HAHHUS COBEpUIAEMbIX NEHCTBUHN U
MBICIMTENbHBIX IPOLECCOB, MX PE3yJNbTAaTOB; BIAAETh CHOCO0AMH CaMONPOBEPKHU,
CaMOKOHTPOJIS IPOIIECCa U Pe3yibTaTa PEIIEHUsI MaTEMATUYECKOM 3a/1a4;

MIPENBUJIETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh IIPH pELIEHUU 3a/Jayd, BHOCHUTH
KOPPEKTHBBI B JIEATEIILHOCTh HAa OCHOBE HOBBIX OOCTOSITEIBLCTB, JAHHBIX, HANJIEHHBIX
OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBHE PE3yJbTaTa LN M YCIOBHUSIM, OOBSCHATH MPUYUHBI JOCTHXKEHUS
WIM HEJOCTWKEHUS pe3y/lbTaTOB JAESITEIbHOCTH, HAXOAWTh OLIMOKY, JaBaTh OLEHKY
IPUOOPETEHHOMY OTIBITY.

HNPEAMETHBIE PE3YJIbTATbBI
10 KJIACC
OnepupoBath MOHATHSIMU: TOUKA, IPSAMas, INTOCKOCTb.
IIpuMEHATH aKCUOMBI CTEPEOMETPUHU U CIEACTBUS U3 HUX IIPU PELIEHUN F€OMETPUYECKUX 3a]1a4.



OnepupoBarh MOHATHAMHU: MAPALIETBHOCTh U MEPICHAUKYISIPHOCTH MPSMBIX U TUIOCKOCTEH.

KrnaccuduupoBars B3aUMHOE pPACIONOKEHUE MPSIMBIX U TUIOCKOCTEH B MIPOCTPAHCTBE.

OnepupoBaTh MOHATUSMHU: JABYIPAaHHBIM YroJ, TpaHd IBYIPAHHOIO yria, pedpo JBYTpaHHOIO
yria; JIMHEHHBIH yroJl ABYTPaHHOIo yIiia; rpaaycHas Mepa IBYTpaHHOro yrIiia.

OnepupoBarh TOHSTUSMU: MHOTOTPAHHUK, BBINYKJIBIA M HEBBINYKJIbI MHOTOTPAHHUK,
3JIEMEHTHI MHOTOTPAaHHUKA, MIPABUIBHBIA MHOTOTPAHHHK.

Pacrio3naBaTh OCHOBHBIE BHJIBI MHOTOTPAaHHUKOB (IUpaMHIa; MPU3MA, MPSIMOYTOJIbHBIH
napajuiesienume, Kyo).

KrnaccudunupoBars MHOTOTpaHHUKH, BBIOMpAs OCHOBAHWS i Kiaccu(HUKAIMK (BBITYKIbIEC U
HEBBIMYKIIBIC MHOTOTPAHHWKH; TPABUIHHBIE MHOTOTPAHHUKH, WPSIMbIE W HAKJIOHHBIC MPHU3MBI,
napasuiesienune/ibl).

OnepupoBarh MOHATHAMH: CEKYIIasl INIOCKOCTh, CEY€HNE MHOTOTPAHHHUKOB.

OOBSCHATH MPUHIIMAITBI TIOCTPOSHUS CEUSHUH, HUCITOJIB3YsI METOJT CIICIOB.

Ctpouth ce4eHHS] MHOTOTPAHHHKOB METOJIOM CJICJIOB, BBINMONHSITH (BBIHOCHBIE) TUIOCKHE
YepTEKH U3 PUCYHKOB MPOCTHIX O0BEMHBIX (PUTYp: BUJI CBEPXY, COOKY, CHH3Y.

Pemarp 3amaum Ha HaxXoXJIE€HHWE TEOMETPUYECKUX BEIUYMH MO oOpaslaM WM alropuTMam,
MPUMEHSIS] U3BECTHBIC aHATUTUYECKUE METOIBI IPH PEUICHUH CTaHJAPTHBIX MAaTEMAaTHUECKUX 3ajayu Ha
BBIYHCIICHUE PACCTOSHUNA MEXAY IABYMsI TOYKAMH, OT TOYKH JIO NPSIMOH, OT TOYKH JIO TUIOCKOCTH,
MEXTY CKPEIIUBAIOIUMHUCS TIPSIMBIMHU.

Pemarp 3amaun Ha HaxoXJIE€HHWE TEOMETPUYECKUX BEIHMYMH IO o0paslaM WIH alropuTMawm,
MIPUMEHSIS] U3BECTHBIC aHATUTUYECKUE METOIBI IIPH PEUICHUH CTaHIAPTHBIX MAaTEMAaTHUYECKUX 3aa4d Ha
BBIYHCJICHUE YTJIOB MEXIY CKPCIIMBAOIIUMUCS MPSMBIMH, MEXAY MPSIMOU H IUIOCKOCTBIO, MEXKIY
IUIOCKOCTSIMU, JIBYTPAHHBIX YTJIOB.

Boruncnsate 00bEMBI M IUIOMIAIM TMOBEPXHOCTEM MHOTOTPAHHUKOB (MpU3Ma, MUPaMHa) C
MpUMEHEHHEM (OpPMYJ; BBIYHUCIATH COOTHOIIECHUS MEXAY IUIOMIAIIMU TOBEPXHOCTEH, 00bEMaMu
MOT00HBIX MHOTOTPAaHHUKOB.

OnepupoBarh MOHATUSMHU: CHUMMETPHS B MPOCTPAHCTBE; IICHTP, OCh M TUIOCKOCTh CUMMETPHH;
L[EHTP, OCh U TUNIOCKOCTh CHMMETPHH (PUTYPHI.

W3Bnekatb, mpeoOpa3oBbIBaTh W HWHTEPIPETUPOBATh HH(MOPMALHMIO O MPOCTPAHCTBEHHBIX
TCOMETPHUYECKUX PUTYpaXx, MPEACTABICHHYIO Ha YePTEKAaX U PUCYHKAX.

[IpumensiTh  TeomeTpudeckue  (GakThl I pEIICHHS  CTEPEOMETPUYECKHX  3ajad,
MIPEINOJIarafoINX HECKOIBKO IIar0B PEIICHHUS, €CIIM YCIOBUS PUMEHEHUs 3aJ]aHbl B IBHOU (opme.

[IpumeHsTH mpocTeiiine MporpaMMHBIE CPEICTBA U AIEKTPOHHO-KOMMYHHKAIITMOHHBIE CHCTEMBI
MIPU PEIICHUN CTEPEOMETPUUECKHX 3a/1a4.

[TpuBOIUTE TIPUMEPHI MAaTEMATUYECKUX 3aKOHOMEPHOCTEH B MPHUPOJIC W KU3HHU, PACIIO3HABATH
MPOSIBIIEHUE 3aKOHOB T€OMETPUH B HCKYCCTBE.

[IpuMeHsTh TONyYeHHBIE 3HAHMS Ha TPAKTUKE: aHAIM3UPOBATh pealbHbIE CHTYyallud U
MPUMEHSITh U3YYEHHBIC TIOHATHS B IMPOIECCE MOMCKA PEIICHUs MAaTeMaTHIeCKH C(HOpMYITHPOBAHHON
poOJIeMbI, MOJEIMPOBATh PEATbHBIE CUTYaIlMH Ha SI3bIKE TE€OMETPHUH, MCCIENI0BATh MOCTPOCHHBIE
MOJIETTM C UCIOJb30BaHWEM TE€OMETPUYECKHX TOHSATUH M TEOopeM, amrmapara aireOpbl; pemiarhb
MIPAKTUYECKHE 3a/1a4M, CBSI3aHHBIC C HAXOXKIEHUEM I€OMETPUIECKIX BEITHUHMH.

11 KJIACC

OnepupoBarTh TOHATHIMH: UIHHJIPHYECKAs IOBEPXHOCTh, OOpPa3yIONIUe IIHIUHIPHISCKOM
MOBEPXHOCTH; IUIMH/IP; KOHUYECKasi TOBEPXHOCTh, 00pa3yoIline KOHUYECKOW MOBEPXHOCTH, KOHYC;
cepuueckas moBepXHOCTb.

Pacmo3naBate Tena Bpamenus (MUIWHIDP, KOHYC, cdepa u map).

OOBACHATH CITOCOOBI TTOJTYYECHHSI TEJT BPAIICHUS.

KrnaccudunupoBars B3auMHOE pacnoioskeHue chepbl U MITOCKOCTH.

OnepupoBarh TMOHSATHUSMH: IIIAPOBOM CETMEHT, OCHOBAaHME CETMEHTa, BBICOTA CETMEHTa;
IapOBOM CJIOM, OCHOBaHUE IAPOBOT0O CII0S, BBICOTA MIAPOBOTO CIIOS; MIAPOBOM CEKTOP.



Beruncnsate 00BEMBI M IUIOIIATM TMOBEPXHOCTEW TN BpAIICHUS, T€OMETPUUYECKUX TEl C
MpUMEHEHHEM (HOPMYIL.

OmnepupoBarh TMOHSATHSIMH: MHOTOTPAaHHUK, BIHCAHHBIA B Cepy M ONMHMCAHHBIA OKOJO CQepsr;
cdepa, BIMCaHHAs B MHOTOT'PAaHHHK WJIH TEJIO BPAILICHHSI.

BBIHCIsATSE COOTHOMICHHSI MEXKAY TUTOIIAIIMUA TOBEPXHOCTEH U 00bEMaMU TTOTOOHBIX TE.

N3o0paxats w3yyaembie (GUTYPBI OT PYKH H C TPUMEHEHHUEM TIPOCTBIX YEPTEKHBIX
WHCTPYMEHTOB.

BbIMONHATE (BBIHOCHBIC) TUIOCKHE YEPTEKHM W3 PHUCYHKOB IPOCTBIX OOBEMHBIX (GUTYp: BUJ
CBEpPXY, COOKY, CHH3Y; CTPOUTH CEYCHHUS TEJI BPAIIICHHUS.

W3Biekarh, WHTEPIPETHPOBATh W TPEeOOPa30OBBIBATH HH(OPMALHIO O MPOCTPAHCTBEHHBIX
reOMEeTPHUECKUX (DUTYpax, MPEICTABICHHYIO Ha YePTEKaX U PUCYHKAX.

OmnepupoBarh MOHATUEM BEKTOP B IPOCTPAHCTBE.

BEITIONTHATE JEHCTBUS CIIOKEHUS BEKTOPOB, BHIYMTAHUS BEKTOPOB M YMHOXKEHHsS BEKTOpa Ha
YHCII0, O0BSACHATh, KAKUMH CBOMCTBAMH OHU O0JIaaIOT.

[TpuMeHsTh MPaBUIIO MapasUIeIeUIe A,

OmnepupoBaTh NOHATUSAMHU: JCKAPTOBBI KOOPIAMHATHI B MPOCTPAHCTBE, BEKTOP, MOYJIb BEKTOPA,
PaBEHCTBO BEKTOPOB, KOOPJAMHATBHI BEKTOPA, YroJI MEKIY BEKTOpPaMH, CKAJISIPHOE MPOU3BEICHHE
BEKTOPOB, KOJUTMHEAPHBIC U KOMITJIAHAPHBIC BEKTOPBHI.

HaxomuTh CyMMy BEKTOpPOB W INPOM3BEACHHE BEKTOpAa HA YHCIO, YrOJI MEXKIY BEKTOpaMH,
CKaJIIPHOE TPOU3BENICHHUE, PACKIIAILIBATH BEKTOP 10 JIBYM HEKOJJTHHEAPHBIM BEKTOPaM.

3amaBaTh IIOCKOCTh YPaBHEHHEM B JIEKAPTOBOIl ccTeMe KOOPAMHAT.

[IpumensiTh  TeomeTpudeckue  (akThl Ui PEHICHHS  CTEPEOMETPUYECKHX  3ajad,
MIPEITOJIATA0IINX HECKOJBKO IIIAr0B PEIICHHUS, €CJIA YCIOBHS MPUMEHEHUS 3a1aHbI B IBHOU (popme.

Pemrate mpocreiiiine reoMeTpuyeckue 3ajadyd Ha TPUMEHEHHE BEKTOPHO-KOOPIAMHATHOTO
METO/aA.

Pemarp 3amaum Ha JOKa3aTENCTBO MATEMATHYECKUX OTHOIICHWH W HAXOXICHUE
TCOMETPHUYECKUX BEIUYHMH IO 00pasliaM WM aJrOpUTMaM, MPUMEHSS HW3BECTHBIE METOJbI TpU
pEIIeHN CTaHAaPTHBIX MaTeMaTHYECKHX 3aJ1ad.

[TpumeHsTH mpocTeiiine MporpaMMHBIE CPEICTBA U AIEKTPOHHO-KOMMYHHKAITMOHHBIE CHCTEMBbI
IIPY PEIICHUN CTEPEOMETPHUICCKUX 3a]1ad.

[TpuBOIUTE TIPUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEH B MIPHPOJIC W JKU3HH, PACIIO3HABATH
MPOSIBIIEHUE 3aKOHOB T€OMETPHH B UCKYCCTBE.

[IpuMeHsTh TONyYeHHBbIE 3HAHMS Ha TPAKTUKE: aHAIM3UPOBATh pealbHbIE CHTYyallMd U
MIPUMEHSITh U3YYEHHBIC TIOHATHS B IMPOIECCE MOMCKA PEIICHUsS MAaTeMaTHYeCKH C(HOPMYITHPOBAHHOM
POOJIEMBI, MOJICTUPOBATh peajbHbIC CUTYAIlMH HA S3BIKE T€OMETPUH, HCCIIEIOBATH TOCTPOCHHBIC
MOJIETTM C UCIOJb30BaHWEM TE€OMETPUYECKHX TOHSATUH M TeopeM, ammapara aireOpbl; pemarhb
MIPAKTUYECKHE 3a/1a4M, CBSI3aHHBIC C HAXOXKJIEHUEM I€OMETPUYECKIX BEJITHUHMH.






TEMATHYECKOE IINTAHUPOBAHHUE 10 KJIACC
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[TapannenbHOCTh NPSIMBIX U MJIOCKOCTEN hito:/Awww.edu.rufindex.php
www.fcior.edu.ru http://teacher.fio.ru
3 Hep HeHHHIfyMpHOCTB HpAMBIX I 12 http://shiryukova.narod.ru http://www.fipi.ru/
TIocKocTen http://www.edu.ru/index.php
www.fcior.edu.ru http://teacher.fio.ru
4 Yrisl MeXAy NPAMBIMU U IIIOCKOCTIMHU 10 1 http://shiryukova.narod.ru http://www.fipi.ru/
http://www.edu.ru/index.php
www.fcior.edu.ru http://teacher.fio.ru
5 MHororpanHuku 11 1 http://sbiryukova.narod.ru http://www.fipi.ru/
http://www.edu.ru/index.php
www.fcior.edu.ru http://teacher.fio.ru
6 O0bEMBI MHOTOI'PaHHUKOB 9 1 http://shiryukova.narod.ru http://www.fipi.ru/
http://www.edu.ru/index.php
www.fcior.edu.ru http://teacher.fio.ru
7 IloBTOpEeHME: ceueHus1, paCCTOSHUS U YTIIbI 4 1 http://shiryukova.narod.ru http://www.fipi.ru/
http://www.edu.ru/index.php
OBUIEE KOJIMYECTBO YACOB I10 68 5 0

[NPOTPAMME
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11 KIIACC

KoanuecTBo 4acoB

Ne HaumeHoBaHue pa3iesioB U TeM dyeKkTpoHHbIe (LM pPOBbLIE)
Konrpoabnsie IIpakTHyeckue
/i NporpamMmsl Bcero o0pa3oBaTe/bHbIE Pecypchl
padoThI padoThI
Tena Bpamenus 12
OO6bEMBI TEN 5
BekTopbl 1 KOOpAMHATEI B IPOCTPAHCTBE 10 1
IToBTOpenue, 00o01IeHNE, CUCTEMATH3ALIHS 7 1
3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 34 3 0

[TPOI'PAMME




IHOYPOYHOE INTAHUPOBAHMUE 10 KJIACC

HMara DJIeKTPOHHBIE NH(PPOBHIE
N KouuyecTBO 4acon usyye- o0pa3oBaTejbHbIe pecypchl
°
/ Tema ypoka HHUA
n/n
Konr-
Bcero
poJILHBIE
padoThI
OCHOBHBIE TTOHATHS CTEPEOMETPHHU: TOUKA, IPSAMAS], TLIOCKOCTb, - : -
www.fcior.edu.ru http://teacher.fio.ru
1 npocTtpaHcTBo. [IpaBuia H300pakeHUs HA PUCYHKaX: H300paKeHHsI 1 http://shiryukova.narod.ru http://www.fipi.ru/
IUIOCKOCTEH, MapalIeNbHBIX PSIMBIX (OTPE3KOB), CEPEIMHBI OTPE3KA hitp:/onsaiv.edu.rufindex. php
TMoHsTHS: TEpeCcEKaOIIUeCs IUIOCKOCTH, TIEPECEKAFOIINECS MIPAMast 1 www.feior.edu.ru http://teacher.fioru
2 1 http://sbiryukova.narod.ru http://www.fipi.ru/
IIJIOCKOCTH http://www.edu.ru/index.php
IToHsATHS: TIepeceKarouecs MIOCKOCTH, MepeceKaroIuecs npamas u www.fcior.edu.ru hitp://teacher.fioru
3 1 http://sbiryukova.narod.ru http://www.fipi.ru/
IIJIOCKOCTD http://www.edu.ru/index.php
3HaKOMCTBO C MHOTOIPaHHHUKaMH, H300pakeHHEe MHOTOTPAaHHUKOB Ha www.feior.edu.ru http://teacher.fioru
4 1 http:/sbiryukova.narod.ru http://www.fipi.ru/
pUCYHKaX, Ha IPOCKIUMOHHBIX 9EPTEKAX http://www.edu.ru/index.php
HavanbHble cBeieHns 0 Ky0Oe ¥ MpaMHuIEe, X Pa3sBEPTKH M MOJIEIH. www.fcior.edu.ru hitp://teacher.fioru
5 1 http:/sbiryukova.narod.ru http:/Avww.fipi.ru/
Ceuenusi MHOTOrPaHHUKOB http://www.edu.ru/index.php
HauanbHble CBeIeHHS 0 KyOe ¥ MUpAMHIJIE, UX Pa3BEPTKH W MOJIEIIH. www.feior.edu.ru hitp://teacher.fioru
6 1 http://sbiryukova.narod.ru http://www.fipi.ru/
Ceuenust MHOTOrpaHHUKOB http://www.edu.ru/index.php
IMousTre 06 AKCHOMATHYECKOM TIOCTPOEHHUH CTEPEOMETPHH: AKCHOMBI www.fcior.edu.ru hitp://teacher.fioru
7 1 http://sbiryukova.narod.ru http://www.fipi.ru/
CTepeOMeTpHH U CJICACTBUA U3 HUX http://www.edu.ru/index.php
[MonsiTHe 00 aKCHOMATHYECKOM TIOCTPOSHUH CTEPEOMETPHHU: AKCHOMBI Yunw.feior.edu.ru hitpffteacher.flolu
8 1 http:/shiryukova.narod.ru http:/Avww.fipi.ru/
CTePCOMeTpHH u C‘HeHCTBHH M3 HUX http://WWW.edu.ru/index.DhD
IMousiTHe 00 aKCHOMATHYECKOM IMOCTPOCHHH CTEPEOMETPUH: AKCHOMBI AN FCIOL ECIULIU NUD.ASACNELION -
9 1 http://sbiryukova.narod.ru http://www.fipi.ru/
CTepeOMeTpHH U CJICACTBUA U3 HUX http://www.edu.ru/index.php
[MonsitHe 06 AKCHOMATUYECKOM TIOCTPOCHUH CTEPEOMETPUH: AKCHOMBI Yunw.feior.edu.ru hitpffteacher.flolu
10 1 1 http://shiryukova.narod.ru http:/www.fipi.ru/
CTEpCOMETPUH U CICACTBUA U3 HUX http://www.edu.ru/index.php
BzaumHOE pacoiokeHue MpsMBIX B IPOCTPAHCTBE: MEPECEKAOIIHECS, Yunw.feior.edu.ru hitp/fteacher.flolu
11 1 http://sbiryukova.narod.ru http:/Awww.fipi.ru/
NnapauICIbHBIC U CKPCIINBAIOIHUECA IMTPAMBIC http://www.edu.ru/index.php
12 [MapamiensHOCTh IPSMBIX U INIOCKOCTEH B IIPOCTPAHCTBE: 1 m)f;'_or'el‘:“'r” h“”gltea::t‘er/';'o'r” _—
. p://SDIryuKkova.narod.ru P/ WWW.TIPI.IU
napasuie/ibHble TPSIMbIE B MPOCTPAHCTBE; MapauIeIbHOCTh TPEX http://www.edu.ru/index.php
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TIPSIMBIX

13

14

ITapannensHOCTH OPSMBIX U IIOCKOCTEH B MPOCTPAHCTBE:
ITapamiensHOCT NPSMOM U TTOCKOCTH

Vel ¢ COHaIpaBJICHHBIMU CTOPOHAMU

www.fcior.edu.ru http://teacher.fio.ru
http://sbiryukova.narod.ru http://www.fipi.ru/
http://www.edu.ru/index.php

www.fcior.edu.ru http://teacher.fio.ru
http://sbiryukova.narod.ru http://www.fipi.ru/
http://www.edu.ru/index.php

15

16

17

Yroa Mexay IpsAMbIMU B IIPOCTPAHCTBE

Yroa Mexay IpSAMBIME B IPOCTPAHCTBE

[TapannenbHOCTh MIOCKOCTEN: MapajuiesibHbIE TNIOCKOCTH

www.fcior.edu.ru http://teacher.fio.ru
http://sbiryukova.narod.ru http://www.fipi.ru/
http://www.edu.ru/index.php

www.fcior.edu.ru http://teacher.fio.ru
http://sbiryukova.narod.ru http://www.fipi.ru/
http://www.edu.ru/index.php

www.fcior.edu.ru http://teacher.fio.ru
http://sbiryukova.narod.ru http://www.fipi.ru/
http://www.edu.ru/index.php

18

19

20

CBoiicTBa MapaenbHbIX II0CKOCTEMH

[Mpocreiimme npocTpaHCTBEHHBIE GUTYPBI Ha TUIOCKOCTH: TETPadAP,
KyO, apasuiesIeuIe]]

[TocTpoenue ceueHuit

www.fcior.edu.ru http://teacher.fio.ru
http://sbiryukova.narod.ru http://www.fipi.ru/
http://www.edu.ru/index.php

www.fcior.edu.ru http://teacher.fio.ru
http://sbiryukova.narod.ru http://www.fipi.ru/
http://www.edu.ru/index.php

www.fcior.edu.ru http://teacher.fio.ru
http://shiryukova.narod.ru http://www.fipi.ru/
http://www.edu.ru/index.php

21

22

23

[TocTpoenue ceueHuit

KontponbHas pabota o Teme "[IpsiMble U TNTIOCKOCTH B IPOCTPAHCTBE.
ITapannenbHOCTh OPSMBIX U IIOCKOCTEN"

IlepnenauKyJISpHOCTb NPSAMOM U INIOCKOCTH: NEPIICHIUKYIISIPHbIE
IIPsIMBIE B IPOCTPAHCTBE

www.fcior.edu.ru http://teacher.fio.ru
http://sbiryukova.narod.ru http://www.fipi.ru/
http://www.edu.ru/index.php

www.fcior.edu.ru http://teacher.fio.ru
http://shiryukova.narod.ru http://www.fipi.ru/
http://www.edu.ru/index.php

www.fcior.edu.ru http://teacher.fio.ru
http://shiryukova.narod.ru http://www.fipi.ru/
http://www.edu.ru/index.php

24

25

26

HpHMLIC NnapajuICJIbHbIC U MICPICHAUKYIIAPHBIC K IIJIOCKOCTHU

HpHMLIC MnapauICJIbHbIC U MCPICHAUKYIIAPHBIC K IIJIOCKOCTHU

IIpu3Hak nepneHIuKyIIpHOCTH IPSIMOU U IIIIOCKOCTH

www.fcior.edu.ru http://teacher.fio.ru
http://sbiryukova.narod.ru http://www.fipi.ru/
http://www.edu.ru/index.php

www.fcior.edu.ru http://teacher.fio.ru
http://sbiryukova.narod.ru http://www.fipi.ru/
http://www.edu.ru/index.php

www.fcior.edu.ru http://teacher.fio.ru
http://sbiryukova.narod.ru http://www.fipi.ru/
http://www.edu.ru/index.php

27

IIpu3Hak neprneHANKYIIPHOCTH IPAMOM U INIOCKOCTH

www.fcior.edu.ru http://teacher.fio.ru
http://sbiryukova.narod.ru http://www.fipi.ru/
http://www.edu.ru/index.php
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www.fcior.edu.ru http://teacher.fio.ru

28 Teopema o npsAMOii IEPIEHANKYISIPHOM IIOCKOCTH http://sbiryukova.narod.ru http://www.fipi.ru/
http://www.edu.ru/index.php
www.fcior.edu.ru http://teacher.fio.ru

29 Teopema o npsAMoi EPNEHANKYIIPHOM MIOCKOCTH http://shiryukova.narod.ru http:/www.fipi.ru/
http://www.edu.ru/index.php
www.fcior.edu.ru http://teacher.fio.ru

30 Teopema o npsAMoi NEPNEHANKYIIPHOM MIOCKOCTH http://shiryukova.narod.ru http://www.fipi.ru/
http://www.edu.ru/index.php

TeprieHANKYIAP U HAKIOHHBIC: PACCTOSHUE OT TOYKH 0 TUIOCKOCTH, www.fcior.edu.ru hitp://teacher.fioru

31 . http://shiryukova.narod.ru http://www.fipi.ru/

PaCCTOAHUC OT IMMPAMOU OO0 IJIOCKOCTH http://www.edu.ru/index.php
TeprieHANKYIAP U HAKIOHHBIC: PACCTOSHUE OT TOYKH 0 TUIOCKOCTH, www.feior.edu.ru hitp://teacher.fioru
32 N http://shiryukova.narod.ru http://www.fipi.ru/
pacCToAHUE OT IPAMOU 0 IJIIOCKOCTHU http://www.edu.ru/index.php
[MeprieHaMKYJISIp U HAKJIOHHBIE: PACCTOSHUE OT TOYKH 0 IUIOCKOCTH, www.fcior.edu.ru hitp://teacher.fioru
33 N http://shiryukova.narod.ru http://www.fipi.ru/
PACCTOAHUC OT IMMPAMOU OO0 IJIOCKOCTH http://www.edu.ru/index.php
[NeprieHAUKYJISIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IJIOCKOCTH, www.feior.edu.ru hitp://teacher.fioru
34 N http://sbiryukova.narod.ru http://www.fipi.ru/
paCCTOfIHI/Ie oT HpHMOI/I 10 IIJIOCKOCTH http://www.edu.ru/index.php
www.fcior.edu.ru http://teacher.fio.ru

35 VYTIIIbI B IPOCTPAHCTBE: YTOJI MEXAY MPSAMON U TIIOCKOCTHIO http://sbiryukova.narod.ru http:/www.fipi.ru/
http://www.edu.ru/index.php
www.fcior.edu.ru http://teacher.fio.ru

36 JByrpaHHsblil yroj, TMHEUHBIN yroja ABYrPaHHOIO yria http://shiryukova.narod.ru http:/www.fipi.ru/
http://www.edu.ru/index.php
www.fcior.edu.ru http://teacher.fio.ru

37 JIByrpaHHBII yToJ1, IMHEHHBIN YroJl IBYTPaHHOTO yIJla http://sbiryukova.narod.ru http:/www.fipi.ru/
http://www.edu.ru/index.php

IlepneHMKyIApHOCTD TUIOCKOCTEN: IPU3HAK NEPIIEHAUKYISIPHOCTH www.feior.edu.ru http://teacher.fio.ru
38 PHCHAMIY pv p PHCHAMKY AP http://sbiryukova.narod.ru http://www.fipi.ru/
ABYX TIOCKOCTEHN http://www.edu.ru/index.php
TlepreHAUKYIAPHOCTD IUIOCKOCTEN: IPU3HAK MIEPIEHAUKYIAPHOCTU www.feior.edu.ru http://teacher.fio.ru
39 PHCHKY pv p PHCHIMKY P http://sbiryukova.narod.ru http://www.fipi.ru/
ABYX INIOCKOCTCHU http://www.edu.ru/index.php
TlepneBAUKYIAPHOCTD ITIOCKOCTEN: MPU3HAK IIEPIICHIUKYIISIPHOCTH www.feior.edu.ru http://teacher.fio.ru
40 PHCHIMIY. pv p PHCHAKYIAD http:/sbiryukova.narod.ru http://www.fipi.ru/
ABYX TIOCKOCTEHU http://www.edu.ru/index.php
www.fcior.edu.ru http://teacher.fio.ru

41 Teopema o TpEX MepHIEHANKYIIAPAX http://shiryukova.narod.ru http://www.fipi.ru/
http://www.edu.ru/index.php
www.fcior.edu.ru http://teacher.fio.ru

42 Teopema o TpEX MepHEeHANKYIAPax http://shiryukova.narod.ru http://www.fipi.ru/
http://www.edu.ru/index.php

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

43 Teopema o TpEX MepHeHANKYIAPax

http://sbiryukova.narod.ru http://www.fipi.ru/
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http://www.edu.ru/index.php

KontposbHas padota o Temam "TlepneHIUKYISIPHOCTD NPSIMBIX U

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

44 o " http://shiryukova.narod.ru http://www.fipi.ru/
miockocted" u "Yrisl MEXAY NPAMBIMHU U IINIOCKOCTAMU http://www.edu.ru/index.php
IToHsATHE MHOTOTPAaHHHKA, OCHOBHBIE DJIEMEHTHI MHOTOTPAaHHHUKA, www.fcior.edu.ru http:/jteacher fioru
45 . http://sbiryukova.narod.ru http://www.fipi.ru/
BBIITYKJIBIC U HEBBIITYKJIbIC MHOTOI'PAHHHUKH; PA3BEPTKAa MHOI'OI'paHHUKA http://www.edu.ru/index.php
[Ipu3ma: N-yronpHas mpu3Ma; rpaHd U OCHOBAHHS NPU3MBL; TIpsMast U www.fcior.edu.ru hitp://teacher.fioru
46 http://sbiryukova.narod.ru http://www.fipi.ru/
HaKJIOHHAs IIPHU3MBI; OOKOBast U MOTHAS IIOBEPXHOCTH ITPHU3MBI http://www.edu.ru/index.php
www.fcior.edu.ru http://teacher.fio.ru
47 [Napannenenunesa, NpSsMOYTOJIbHBIN MapaieIenuIies U ero CBOHCTBA http:/shiryukova.narod.ru http://www.fipi.ru/
http://www.edu.ru/index.php
[Tupamuzaa: N-yrojipHasi TUpaMuia, TPaHU U OCHOBaHUE TTUPAMU/IbL; www.feior.edu.ru http://teacher.fio.ru
48 OOKOBasl U TMOJIHAs TIOBEPXHOCTh MUPAMU/IBL; IPABUIIbHAS U yCCUEHHAS http://shiryukova.narod.ru http:/www.fipi.ru/
HpaMuzIa http://www.edu.ru/index.php
[IpaBuiibHBIE MHOTOIPAHHUKU: TOHATHE MPABUIIBHOTO MHOTOTPaHHUKA; www.feior.edu.ru http://teacher fio.ru
49 paBuJIbHAsA NpU3Ma U IpaBUJIbHASA ITMPAMHUAA, IIPaBUIIbHAS http://shiryukova.narod.ru http://www.fipi.ru/
TpeyroJibHas MMPaMU/Ia U IPaBHILHBIA TeTpasap; Kyo hitp: //wwiw.edu.fu/index.php
ITpeacraBienue 0 MPaBUIBHBIX MHOTOTPaHHHUKAX: OKTAdIP, JOACKAdIP www.feior.edu.ru http://teacher fioru
50 http://sbiryukova.narod.ru http://www.fipi.ru/
A UKOCAa3P. http://www.edu.ru/index.php
CumMeTpus B MPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIHHO TOUKH, www.feior.edu.ru http://teacher.fio.ru
51 HpﬂMOﬁ, IUIOCKOCTH. DJIE€MEHTBI CUMMCTPHHU B ITMpaMUJax, http://sbiryukova.narod.ru http://www.fipi.ru/
napauiesIenuIeiax, MPaBUILHbIX MHOTOIPAHHUKAX hitp://www.edu.ru/index.php
wwuw.fcior.edu.ru http://teacher.fio.ru
52 BrrunciieHue 3JieMEHTOB MHOIOTPaHHUKORB: pEOpa, TUaroHalu, yriibl http://sbiryukova.narod.ru http://www.fipi.ru/
http://www.edu.ru/index.php
[Tnomanb 60KOBOI MOBEPXHOCTH U TIOJIHOW MOBEPXHOCTH MPSIMON www.feior.edu.ru http:/teacher fio.ru
53 NIPU3MBI, TJIOIaIb OCHOBAHHH, TeOpeMa 0 OOKOBOI MOBEPXHOCTH http://sbiryukova.narod.ru http://wwwv.fipi.ru/
TIPSIMOIA TIPH3MBI http://www.edu.ru/index.php
[Tnomaas 6OKOBOH MOBEPXHOCTH M TOBEPXHOCTH MPABUIILHON www.feior.edu.ru http://teacher fio.ru
54 NUpaMHJIBI, TEOpEMa O TUIOIAAN OOKOBOM MOBEPXHOCTH yCEUEHHON http://sbiryukova.narod.ru http:/www.fipi.ru/
THPAMUIBI http://www.edu.ru/index.php
www.fcior.edu.ru http://teacher.fio.ru
55 KontponbHas padora o teme "MHoTOrpaHHUKH" http://sbiryukova.narod.ru http:/www.fipi.ru/
http://www.edu.ru/index.php
www.fcior.edu.ru http://teacher.fio.ru
56 [Tonsarue 00 06bEMe http://sbiryukova.narod.ru http://www.fipi.ru/
http://www.edu.ru/index.php
.. www.fcior.edu.ru http://teacher.fio.ru
57 O0BEM nupaMuIbl 2

http://sbiryukova.narod.ru http://www.fipi.ru/
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www.fcior.edu.ru http://teacher.fio.ru

58 O0BEM nupaMubl 1 http:/sbiryukova.narod.ru http:/Avww.fipi.ru/
http://www.edu.ru/index.php
www.fcior.edu.ru http://teacher.fio.ru

59 O0BEM TUPAMHUITBI 1 http://shiryukova.narod.ru http://www.fipi.ru/
http://www.edu.ru/index.php
www.fcior.edu.ru http://teacher.fio.ru

60 O0béM TUpaMuIs! 1 http://sbiryukova.narod.ru http://www.fipi.ru/
http://www.edu.ru/index.php
www.fcior.edu.ru http://teacher.fio.ru

61 O0BEM pU3MBL 1 http://shiryukova.narod.ru http://www.fipi.ru/
http://www.edu.ru/index.php
www.fcior.edu.ru http://teacher.fio.ru

62 O0BEM TTPU3MBI 1 http://sbiryukova.narod.ru http://www.fipi.ru/
http://www.edu.ru/index.php
www.fcior.edu.ru http://teacher.fio.ru

63 O0BEM TTPU3MBI 1 http://sbiryukova.narod.ru http://www.fipi.ru/
http://www.edu.ru/index.php
www.fcior.edu.ru http://teacher.fio.ru

64 KonTtpoinbsHas padora o teme "O0bEMBI MHOTOIPaHHUKOB'" 1 http://sbiryukova.narod.ru http://www.fipi.ru/
http://www.edu.ru/index.php

IToBTOpeH#ue, 0000IIeHHEe CHCTeMaTH3aIs 3HaHu . [TocTpoeHune www.feior.edu.ru http://teacher.fioru

65 . 1 http://shiryukova.narod.ru http://www.fipi.ru/

CCHCHUM B MHOTOTPaHHHUKE http://www.edu.ru/index.php
HOBTOpeHI/Ie, 0606Il[eHI/Ie CUCTEMATHU3alluA 3HAHUH. Brruucnenue www.fcior.edu.ru http://teacher fio.ru
66 paCCTOHHHﬁ: MEXAY ABYMs TOUYKAaMH, OT TOYKH JI0 HpHMOﬁ, OT TOYKH 1 http://shiryukova.narod.ru http://www.fipi.ru/
JI0 TUIOCKOCTH, MEK/LY CKPEIMBAIOIIMMHCS PSIMBIMH hetp:/fwwew.edu.ru/index.php
www.fcior.edu.ru http://teacher.fio.ru

67 HroroBas koHTpoIbHAs paboTa 1 http://shiryukova.narod.ru http://www.fipi.ru/

http://www.edu.ru/index.php
HOBTOpeHI/Ie, 0606Il[eHI/Ie CUCTEMAaTHU3alluA 3HAHUH. Brruucnenue www.fcior.edu.ru http://teacher fio.ru
68 YIJIOB: MEXIY CKPEUIHUBAIOIIUMUCS PSIMbIMH, MEKTY MIPSIMON U 1 http://sbiryukova.narod.ru http://www.fipi.ru/
IUIOCKOCTBIO, IBYTPAHHBIX YTJIOB, YIIIOB MEXK/Iy TIOCKOCTSIMH htp:/fwwawedu.ru/index. php
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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11 KIIACC

N KoauyecTBo yacoB DJIeKTPOHHbBIE
11;211 Tema ypoxka Beero Kont- IIpakTn- i[:;?e_ uu(ppoBbIe
pPoOJibHBIE yeckue it o0pa3oBaTe/bHbIe
padoThI padoThI pecypchl
1 Cdepa u map: neHTp, paanyc, IuaMeTp; TUIOIab MOB-TH c(hepsl 1
5 Bsaumnoe pacnonoxenue chepsl U INIOCKOCTH; KacaTeabHas 1
IJIOCKOCTH K cdepe; miomaab cheps
3 N3o6paxenue chepsl, mapa Ha mnockoctu. CeyeHus mapa 1
4 Hunuaapudeckas TOBEPXHOCTh, 00pa3yoNue HMIHHIPUIECKON 1
MOBEPXHOCTH, OCh IWIHHIPUIECKOH MMOBEPXHOCTH
5 Hunuaap: ocHoBaHUS 1 OOKOBasi IOBEPXHOCTh, 00pa3yroIias u 1
OCb; IJIOLIAAb OOKOBOW U MOJTHON MOBEPXHOCTH
N300parkeHne NMIMHAPA HA TUIOCKOCTH. Pa3BEépTka nmnmuHapa.
6 Ceuenus nunuHApa (MIOCKOCTHIO, MAapaIeIbHON UITH 1
MEPIEeHIUKYIIPHON OCH LIUIUHAPA)
7 Konunyeckas noBepXHOCTb, 00pa3yrolre KOHNYECKOM 1
MOBEPXHOCTH, OCh M BEPIINHA KOHHYECKOW TTOBEPXHOCTH
3 Konyc: ocHOBaHMe U BepiInHa, 00pa3yromas 1 OCk; IUIOMIAlb 1
OOKOBOH U MOJIHOW MOBEPXHOCTH
9 Y ced€HHBIN KOHYC: 00pa3yrolue 1 BBICOTA; OCHOBAHUS U 1
O0KOBast MOBEPXHOCTb
N300paxenune koHyca Ha MI0cKocTH. Pa3BépTka KoHyca.
10 Ceuenus koHyca (TUIOCKOCTHIO, TTAPATIJICIIBHOW OCHOBAHUIO, U 1
TUTOCKOCTBIO, TIPOXO/IAIIEH Uepe3 BepIInHY)
11 KoMOuHanwst Ten BpaieHus: ¥ MHOTOTPaHHUKOB 1
12 MHororpaHHHK, ONTMCaHHBIN 0K0JI0 cheprl; chepa, BUcaHHAs B 1
MHOTOTPaHHUK WX B TEJIO BPALICHUS
13 [Tonsitre 06 06b€Me. OCHOBHBIE CBOWCTBA 00BEMOB TET 1
14 O0BéM uIMHIpa, KOHYCa 1
15 O06bEM mapa u wiomaas cheps 1
16 [Tomo6ubIe Tena B mpocTpancTBe. COOTHOLIECHUS MEXKITY 1




TJTOIIAISIMH TTOBEPXHOCTEH, 00bEMaMH MOJOOHBIX TEJT

KonTponpHas padbota mo Temam "Tena Bpamenus” u "OObeMbI

17 " 1
Ten

18 BexTop Ha MJI0CKOCTH U B IPOCTPAHCTBE

19 Crno>keHue ¥ BRIYUTAHHE BEKTOPOB

20 YMHOKEHHE BEKTOpa Ha YUCIIO 1

21 Pa3noxxeHue BekTopa 1o TpéM HEKOMILJIAHAPHBIM BEKTOpaM. 1
[IpaBuio napannenenunena

99 Pemenue 3aga4, cBA3aHHBIX C IPUMEHEHUEM MIPABUII ICHCTBHM C 1
BEKTOpaMHU

93 [IpsimoyronbHas cucreMa KOOpAUHAT B IPOCTPAHCTBE. 1
Koopaunarsl Bextopa. [Ipocreitmme 3agaun B KOOpAUHATAX

24 VYron mexay Bekropamu. CKanspHOe IPOU3BEICHNE BEKTOPOB 1

25 Brruucienue yrioB Mexay OpsIMBIMH U TTIOCKOCTSIMU

26 KoopauHaTHO-BEKTOPHBII METO/ MPH PEHICHUH T€OMETPUUECKUX 1
3aa4y

97 KonTponbHas padota no teme "BekTopbl 1 KOOpIMHATHI B 1
npocTpaHcTae”

28 [ToBTOpeHue, 06061IeHNe U crucTeMaTh3anus 3HaHui. OCHOBHBIE 1
¢burypsl, pakThl, TEOPEMBbI Kypca IJIaHUMETPUU

29 [ToBTOpenue, 060061IeHNe U cucTeMaTH3aus 3HaHuil. OCHOBHBIE 1
¢burypsl, pakThl, TCOPEMBI Kypca IIIaHUMETPUU

30 [ToBTOpeHME, 0000IIEHNE U CUCTEMATU3AIIHS 3HAaHUH. 3a1a9n 1
TUTAHUMETPUHU M METOJIbI UX PEIICHUS

31 [ToBTOpeHmEe, 0000IIEHNE U CUCTEMATU3AIINS 3HAHUH. 3a1a9n 1
TUIAHUMETPUHU M METOJIBI HX PEIICHUS

39 [ToBTOpenue, 060061IeHNe 1 cucTeMaTH3aius 3HaHui. OCHOBHBIE 1
¢burypsl, GakThl, TCOPEMBI Kypca CTEPEOMETPUH

33 HroroBasi koHTpoIbHAs paboTa 1

34 [ToBTOpeHMEe, 0600IIEHNE U CHCTEMaTH3allusl 3HAHUN

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Maremaruka: anredpa v Hadajga MaTEMaTHYECKOTO aHAIN3a, TEOMETPHSI.
I'eometpus, 10-11 knaccel/ Atanacsin JI.C., byry3zos B.®., Kanomues C.b. u

npyrue, AkimonepHoe obiectBo «M3aarenscTBo «IIpocBemienue»

METOAUYECKHUE MATEPHUAJIBI IUVISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HHTEPHET

www.fcior.edu.ru http://teacher.fio.ru http://sbiryukova.narod.ru

http://www.fipi.ru/ http://www.edu.ru/index.php
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