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HOACHUTEJIBHASA 3AIIMCKA

Pabouas mporpamma yueOHOro kypca «l'eomerpus» 0a30BOro ypoBHS Jist
oOyuaromuxcs 10 —11 «kmaccoB pa3paboraHa Ha ocHoBe DenepaabHOTO
roCYJapCTBEHHOTO 00pa30BaTEIBLHOTO CTaHJapTa CPeAHEro o0IIero oopa3zoBaHusl,
C y4€éTOM COBPEMCHHBIX MHPOBBIX TpeOOBaHUH, TMPEABSIBIIEMBIX K
MaTeMaTH4ecKoMy oOpa30oBaHUIO, W TPAAMUIMN POCCUMCKOTO 00pa3oBaHMUS.
Peanuzanust mporpaMMbl o0ecrieurBaeT OBJIACHUE KIIIOUEBHIMU KOMITETEHIUSIMH,
COCTaBJISIFOIIMMH OCHOBY /IS CaMOPAa3BUTHUA W HEMPEPBHIBHOTO 0Opa30BaHMA,
IIEJIOCTHOCTh OOMIEKYJIBTYPHOTO, JUYHOCTHOTO M TIO3HABATEIBHOTO Pa3BUTHUSA
JUYHOCTH 00yYarOIUXCH.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TEeOMETpUH Ha YPOBHE CpEIHEro oOIero
oOpa3oBaHHs OO0YCJOBIIEHA MPAKTHYECKOH 3HAYUMOCTBIO METAlpPEAMETHBIX H
IPEAMETHBIX PE3yIbTaTOB OOYYCHHUS T'COMETPHHM B HAIPABICHUU JHUYHOCTHOIO
pa3BUTHSA OOydaromuxcs, (GopMuUpoBaHus (YHKIIHOHAIBHOH MaTeMaTHYCCKOM
TPaMOTHOCTH, U3yYEHUS IPYTUX YUEOHBIX AUCIUILINH. PazBuTre y 00yJarommxcs
NPaBUIBHBIX TPEJCTABICHUNA O CYIIHOCTH W TPOMCXOKIECHUH TEOMETPUUYCCKUX
abcTpakiuii, COOTHOIICHWH pPEaTbHOTO0 W HICAIBHOTO, XapaKTepe OTPaKCHUs
MaTEeMAaTUYECKOW HAyKOW SBICHWH W TMPOILECCOB PEAITbHOTO MHpa, MECTe
TC€OMETPUU B CUCTEME HayK U POJIM MAaTEMAaTHYECKOTO MOJICIHUPOBAHKS B HAYYHOM
TIO3HAHUU U B TIPAKTHKE CITOCOOCTBYET (POPMHUPOBAHUIO HAYIHOTO MUPOBO33PEHUS
yyalmxcs, a TakKe KaueCTB MBINUICHHS, HEOOXOJMMBIX s aJamnTalud B
COBPEMEHHOM OOIIIECTBE.

['eomeTpust sIBISIETCS OJHUM W3 0a30BBIX MPEJAMETOB Ha YPOBHE CPEIIHETO
oOmero oOpa3oBaHMs, TaK Kak OOECIEeYMBAET BO3MOXHOCTh H3YUEHHUS Kak
JTUCIHMILINH €CTeCTBEHHO-HAYYHOUM HAIIPABICHHOCTH, TaK U TYMaHUTAPHOM.

Jlormueckoe MbIIUICHHE, (HOpMHpPYyeMOe TIPH H3YYCHHH OO0YyYaIONIHMHUCS
MOHATUHHBIX OCHOB T€OMETPHH U ITOCTPOCHHUH IEMTOYKH JIOTUICCKUX YTBEPKICHUM
B XOJIC PCIICHUS TEOMETPUYCCKUX 3a]ad, YMCHHE BBIIIBUTaTh WM OIPOBEPraTh
THITIOTE3bI HEITOCPEICTBEHHO HCIIOJB3YIOTCS TMPU PEHICHUH 3ajJad SCTECTBEHHO-
HAYYHOTO [MKJIA, B YaCTHOCTHU U3 Kypca (DHU3UKH.

YMeHHe OpUEHTHPOBATHCS B MPOCTPAHCTBE UTPACT CYMISCTBCHHYIO POJIb BO
BCEX O0OJACTIX ACATeNbHOCTH 4YesoBeka. OpUEHTAIMs 4YelIOBEKa BO BPEMEHU H
MPOCTPAaHCTBE — HEOOXOAMMOE YCIOBHE €ro COIUaTbHOro ObITHS, ¢dopma
OTPaKEHUSI OKPYXKAIOIIEr0 MHpA, YCJIOBHE YCICIIHOTO TO3HAHHS M aKTHBHOIO
npeoOpazoBaHus JeHcTBUTENbHOCTH. OTIepupOBaHne MPOCTPAHCTBEHHBIMU



oOpazaMu OOBEIUHSET pa3Hble BUABl YYEOHOW M TPYIOBOM AEATENBHOCTH,
ABIISIETCS OAHUM W3 TPO(PECCHOHATBHO BAXKHBIX KadeCcTB, MOITOMY aKTyajbHa
3a7adya (HOPMUPOBAHUS Yy OOYYAIOMIUXCS MPOCTPAHCTBEHHOTO MBIIUICHHUS KakK
Pa3HOBHIHOCTH OOpPa3HOTO MBIIUICHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
MOJITOTOBKE K MPAKTHYECKOHN JEATEILHOCTH TT0 MHOTUM HAIPaBICHUSIM.

Llenp ocBoeHus mporpaMMmbl ydueOHOro Kypca «['eomerpus» Ha 06azoBOM
ypoBHE 00yyeHuss — 00I1eo0pa3oBaTebHOE W OOIIEKYJIbTYPHOE pa3BUTHE
oOydarommxcs  4yepe3  oOecrieueHHe  BO3MOXKHOCTH  NPUOOpETEeHUs U
UCTIONB30BaHMSI CHUCTEMAaTHYECKUX T'E€OMETPUYECKHX 3HAHUW W  JCHCTBHA,
crenUUHBIX T€OMETPUH, BOZMOKHOCTH YCIICIITHOTO MPOIOJIKEHHST 00pa30BaHUs
O CMEIUAIIEHOCTSIM, HE CBSI3aHHBIM C TIPUKIIAHBIM UCTIOJIH30BAaHUEM T€OMETPHUH.

[IporpaMmmMa 1O TrTeomeTpuu Ha ©0a30BOM ypOBHE TMpeAHA3HAYeHA st
00yJaroIXCs CPeTHEN IITKOJIbI, HE MCIIBITHIBABIINX 3HAYUTEIBHBIX 3aTPYAHCHUN
Ha YpOBHE OCHOBHOTro 001ero obpasoBanus. Takum o0Opa3oM, oOyuaromuecs Ha
0a30BOM YpPOBHE JTOJKHBI OCBOUTH OOIME MAaTEeMAaTHUYECKUE YMEHUS, CBSI3aHHBIC
co crnenu(uKOW TEOMETPUU U HEOOXOAWMBIE [UJIsl XKU3HU B COBPEMEHHOM
obmectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTh M3YyYUTh T€OMETPHUIO Ooliee
ry00KO, €ClM B JaJbHEUIIEM BO3HUKHET HEOOXOJMMOCTh B TE€OMETPUYCCKUX
3HaHUSX B MPOPECCUOHAITBHON e TETHHOCTH.

JlocTkeHue 1edud OCBOEHMSI TMPOTpaMMbl OOECIEUMBAETCS PpElICHUEM
COOTBETCTBYIOIIMX 3a/ay. [IpHOpUTETHRIMU 3aayaMu OCBOEHHS Kypca
«I"'eomerpuny» Ha 6a30BoM ypoBHE B 10—11 kaccax sBISIOTCS:

e (opmupoBaHue TMpeACTaBICHUS O TEOMETPUM KaK dYacTH MHUPOBOM

KyJbTYPBI U OCO3HAHUE €€ B3aMMOCBSI3U C OKPYKAIOIIUM MHUPOM;

e (opmupoBaHue TpeACTaBICHUS O MHOTOIPAHHHKAX W Tellax BpalleHUs
KaK 0 BaXHEHIIMX MATEeMAaTHYECKUX MOJIETISAX, MO3BOJSIONINX OMUCHIBATH
¥ U3y4aTh Pa3HbIE SIBJICHUS OKPYKAIOIIETO0 MHUPA;

e (opmupoBaHue yMeHHUsS pacro3HaBaTb Ha dYeprexax, MOJACIIX U B
pealbHOM MHpE MHOTOTPaHHUKHU U Tella BPallleHNUs;

e OBJIQJICHHE METOJaMH PEIICHUs 3a/ay Ha MOCTPOCHHS Ha U300paKEeHUSX
IPOCTPAHCTBEHHBIX (DUTYD;

e (GopMUpOBaHHE YMEHHUS OINEpPUPOBATh OCHOBHBIMU MOHATHSIMH O
MHOTOTPAHHUKAX U TeJlaX BPAIICHUS U UX OCHOBHBIMH CBONCTBaMHU;

e OBJAJCHHE  AQJITOPUTMAMM  PEHICHUS  OCHOBHBIX  THUIOB  3ajady;
¢opmMupoBaHHE YMEHHS TPOBOAMUTH  HECIOXKHBIE JIOKa3aTeJIbHBIC
paccyXIeHusI B XOJ€ pELICHHUs CTEPEOMETPUYECKUX 3aJad W 3adad C
HNPaKTUYECKUM COJIEPIKaHUEM;



e pa3BUTHUE  MHTCIUICKTyaIbHBIX M TBOPUYECKHUX criocoOHOCTEM
oOydJaromuxcs, IMO3HABATEIbHOM  aKTHUBHOCTH,  HCCJIEA0BATEIbCKUX
YMEHUU, KPUTUYHOCTU MBIIIJICHUS,

e (QopmMmupoBanue G yHKIIMOHATBHOM TPaMOTHOCTH, pENIEeBaHTHOM
FEOMETPUM: YMEHHE paclo3HaBaTh TMPOSBICHUS  T'€OMETPUUYECKUX
NOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEH B peajbHBIX KU3HEHHBIX
CUTyallUsIX W TMPU U3YYEHUU APYTUX YYEOHBIX MPEAMETOB, MPOSBICHUS
3aBUCUMOCTEM M 3aKOHOMEpPHOCTEW, (opMynupoBaTh HUX Ha S3bIKE
T€OMETPUH U CO37aBaTh TEOMETPUUECKUE MOJCIH, TPUMEHITh OCBOSHHBIN
FEOMETPUYECKUN ammapaTr [Jisi PelIeHUs] MPaKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIIPETUPOBATH U OIIEHUBATh MOJYYEHHBIE PE3YIIbTATHI.

OTANYUTENBEHONM OCOOCHHOCTBIO TMPOTPAMMBbl SBIISIETCS BKJIIOYEHUE B KYpPC
CTEpEeOMETPUM B Hayaje ero W3y4deHWsl 3ajJady, pellaeMblXx Ha  YpPOBHE
WHTYUTUBHOTO TIO3HAHUS, U OTPEICIEHHBIM 00pa3oM OpraHu30BaHHas paboTa Haj
HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO JIOTHUYECKOTO M MPOCTPAHCTBEHHOTO
MBIIUICHHS, CTUMYJIUPYET MPOTEKAHUE MHTYUTHUBHBIX MPOIIECCOB, MOTUBUPYET K
JTadbHEHIIIeMy U3YUEHUIO TIPeIMETA.

[Ipeanourenue oTnaércsi HATJIAIHO-KOHCTPYKTHBHOMY METOAY 00y4YeHHUsI, TO
€CTh TEOPETUYECKUE 3HAHUSA UMEIOT B CBOEM OCHOBE YYBCTBEHHOCThH MPEIMETHO-
NPaKTUYECKON AEeATENbHOCTU. Pa3BUTHE MNPOCTPAHCTBEHHBIX MPEICTABICHUN Yy
ydaluxcs B Kypc€ CTEpPEOMETPHHM MPOBOAUTCA 3a CYET pELICHHs 3adad Ha
Co3JaHue  MPOCTPAaHCTBEHHBIX  O0pa3oB M  3aJad Ha  ONEpPUPOBAHUE
IpOCTpaHCTBEHHBIMU oOpa3zamu. CoznaHue oOpas3a MPOBOJUTCS C OMOPOM Ha
HATJISITHOCTh, a OINEpUpPOBaHHE OOpa3oM — B YCJIOBUAX OTBICYEHHUS OT
HaIJISIAHOCTH, MBICJIEHHOTO U3MEHEHUS €r0 UCXOIHOTO COAEp KaHUsI.

OcHoBHBIE coneprkarenbHble JTHHUU Kypca «['eomerpum» B 10-11 kimaccax:
«MHororpanHukn», «IIpsiMble U TNIOCKOCTH B IPOCTPAHCTBEY, «Tena BpalieHus»,
«BekTopbl 1 KOOPAMHATHI B MPOCTPAHCTBEY». DOPMUPOBAHUE JTOTHYECKUX YMEHUM
pacrpenensieTcs He TOJbKO IO COAEpKaTeNbHbIM JHMHUSIM, HO W MO TOJaM
00y4eHHUS Ha YPOBHE CPEIHETr0 OOIIEro 00pa3oBaHMUs.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yabTaTaM
OCBOCHHS pabouell mporpaMMbl, paclpeAeNéHHbBIM TI0 TojaaM OOy4YeHHs,
CTPYKTYpUPOBAaHO TakUM 00pa3oM, UTOOBl OBJAJACHUE TE€OMETPUUYECKUMU
MOHSATHUSMHU U HAaBBIKAMH OCYLIECTBIISIOCH MOCJIEIOBATENIBHO U MOCTYIATENbHO, C
COOJIF0ICHUEM TIPUHIIMIIA TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKJIIOYAIUCH B
OOIIyI0 CHCTEeMY T€OMETPHUYECKUX TMPECTABICHUN OOYYaArOMIMXCS, PACHINPSAS H
yrayOnsis e€, 00pas3ys MPOYHbIE MHOYKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYHEBHOM IIJIAHE



Ha u3yuenue reomerpun otBoauTcs 2 yaca B Henenmo B 10 kimacce u 1 gac B
Henento B 11 kacce, Bcero 3a nBa roja oo0ydyenus - 102 yueOnbix vaca.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsiMbIe M MJIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATHA  cTepeoMeTpud. Touka, mOpsmas, IUIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 aKCMOMaTUYeCKOM MOCTPOEHUU CTEPEOMETPUM:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3aumHOe pacnosnioxeHue MNpsMBIX B IIPOCTPAHCTBE: IIE€pECEKarolumecs,
napajuleibHble M CKpeIIMBaroluecs npsMble. llapamienbHOCTh IPAMBIX U
IUIOCKOCTEM B IIPOCTPAHCTBE: IapajUIeJIbHbIE IPsIMbIE B IIPOCTPAHCTBE;
[1apaJUIEIbHOCTh TPEX IPSAMBIX; NAPAUIEIBHOCTD IPSAMOM U IUIOCKOCTU. YTIIBI C
COHAIIPABJIICHHBIMM CTOPOHAaMH; Yroj MEXAy IpsSAMBIMU B [POCTPAHCTBE.
[TapamnenbHOCTP  IIIOCKOCTEW: [apajilejibHble  IUIOCKOCTH; CBOWCTBA
napajuieNibHbIX  TuiockocTed. [Ipocreifiine mnpocTpaHCTBEHHBbIE (QUIYpHl  Ha
IUIOCKOCTH: TETPAdIp, KyO, mapauienenunea; NIoOCTPOCHUE CEYECHU M.

[leprieHAUKYIJISIPHOCTD NMPAMOM U IUIOCKOCTHU: MEPIEHIUKYIISPHBIC NPSIMBbIE B
[IPOCTPAHCTBE, IIPSAMbBIE MapajulesIbHbIE W IEPIECHAUKYJISPHbIE K IUIOCKOCTH,
[IPU3HAK MEPIECHAUKYJISIPHOCTU IPSAMOM U INIOCKOCTH, TEOpeMa O IIPsMOU
NEPHEHIUKYIAPHON IUIOCKOCTH. YTIUIBI B IIPOCTPAHCTBE: YrOJl MEXAY NPSAMON U
IUIOCKOCTBIO;  IBYIPaHHBIA  yroj, JIMHEHMHBIM YroJl JBYIPaHHOIO  yIJa.
IlepnieHaUKYIIAp ¥ HAKIOHHBIE: PACCTOSIHUE OT TOYKHU [0 IIJIOCKOCTH, PACCTOSIHUE
OT HOpsMOH  JO0  IJIOCKOCTH, TpoeKuus  ¢Gurypsl  Ha IIJIOCKOCT.
IlepneHAUKYJIAPHOCTh  IUIOCKOCTEW: IMPU3HAK  IEPHECHIUKYJISPHOCTH  ABYX
mIockocTen. Teopema o TpEX MEPIECHAUKYIISAPaAX.

MHoOrorpaHHuKu

IlonsATHE MHOTOrpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOIPAHHUKA, BBIIYKJIBbIE
Y HEBBIIYKJIbIE MHOIOTPAHHUKH; pa3BEPTKA MHOrorpaHHuka. [Ipusma: n-yroapHas
npu3Ma; TpaHU U OCHOBAHHUS NMPU3MBbI; IpsMasi U HaKJIOHHAs MPHU3MbL, OOKOBas U
[IOJIHAs IIOBEPXHOCTh IIPU3MBI. [Tapamtenenunen, IIPSAMOYTOJIbHBIN
napajulesienunes; U ero cpoucrsa. Ilupamupa: N-yroiapHas nupamuja, 'paHd U
OCHOBaHHE MUpPaMUIbl; OOKOBas U MOJIHAS IOBEPXHOCTh MUPaMU/Ibl; IPaBUIIbHAS U
yCeUu€HHAas NHMpaMHuja. OJIEMEHThl Mpu3Mbl W nOupaMuibl. I[IpaBuibHbIE
MHOTI'OTPAaHHUKU: MOHATHE MPABUIBHOIO MHOTOIPAHHMKA; MPAaBUIIbHASA IPHU3MA U
IIPAaBUJIbHAS IHMPAaMKJA; NpPaBUIIbHAs TPEYroyibHas NHUPaMUAA W IPABWIBHBIN
TeTpa’ap; KyO0. IlpeacraBieHue O MNpaBUIBHBIX MHOTOTPAHHUKAX: OKTadJp,
nojeKka’ip u ukocasip. CeueHus: Npu3Mbl U IUPAMUJIBI.

CummMmeTpusi B IIPOCTPAHCTBE: CHUMMETPHUS OTHOCHUTENIBHO TOYKH, IPSIMOM,
IUDJIOCKOCTU.  DJEMEHTBl CHMMETPUM B  NOHUPAMUAAX, IapajulesIenuneaax,
IIPAaBUJIBHBIX MHOTOTPaHHUKAX.



BblunciieHne 31€MEHTOB MHOTOTPAHHUKOB: pEOpa, AMAroHalid, YIJIbL.
[Inomaas OOKOBOW IMOBEPXHOCTM W TMOJHOW IMOBEPXHOCTU MPSAMOM MPU3MBI,
IUIOLAAb OCHOBAaHUM, TeopeMa O OOKOBOW IOBEPXHOCTU MPSIMOM MPU3MBIL
[Inomaasr OOKOBOW MOBEPXHOCTH M TOBEPXHOCTH NPABWIBHOW MHUPAMUIBL,
TeopemMa O TIuiomEaau yceuéHHo nupamuabl. [lonstue o0 o0béme. OOBEM
UpaMubl, IPU3MBI.

[logoOuble Tena B mpocTpaHcTBE. COOTHOIICHUS MEXKIY IUIOMIAISIMU
MOBEPXHOCTEH, 00BEMaMU MOTOOHBIX TEJl.

11 KJIACC

TeJia BpalueHus

Hunusaapudeckast MOBEPXHOCT, obOpazyroriue HAJTUHIPUYECKON
MOBEPXHOCTH, OCh IWUJIUHJIPUYECKON TMOBEpXHOCTU. LluauHap: oOcCHOBaHUsA U
OOKOBasi TMOBEPXHOCTh, OOpa3ylolias MW OCb;, IUIONIaAh OOKOBOW M TIOJHOMU
MTOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yrolue KOHUYECKOU MOBEPXHOCTH, OCh H
BEpIIMHA KOHUYECKON MoBepXHOCTH. KOHYC: OCHOBaHUE U BepIIMHA, 00pa3yromias
U OCh;, IUIONAAh, OOKOBOM U TIOJHOM IIOBEPXHOCTH. YCEUEHHBIH KOHYC:
oOpa3yrolue U BbICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, AUAMETp; IUIOMIAJb MOBEPXHOCTH CQEpHI.
B3aumnoe pacrnonoxenue chepsl U IMIIOCKOCTH; KacaTellbHasl MIIOCKOCTh K cdepe;
II0IA b CEPHI.

N3006parkeHne Ten BpalleHus Ha TUIOCKOCTU. Pa3BépTka MMIMHAPA U KOHYCA.

KoMOuHanuu ten BpalieHuss 1 MHOTOTPAHHUKOB. MHOTOIpaHHUK,
ONMMCAaHHBIA OKOJO cdephl; cdepa, BNHUCAHHAS B MHOTOTPAHHUK, WIH TEJO
BpalICHUSI.

[Tonsitue 06 066EMe. OcHOBHBIE CBOMCTBA 00BbEMOB Tel. TeopeMa 06 00BEME
MpSIMOYTOJILHOTO Mapajuiesnienunena M cieactBuss u3 He€. OOBEM UMIUHIpA,
koHyca. O0béM mapa u miomaas chepsl.

[TonoOHple Tena B mpocTpaHcTBE. COOTHOIICHUS MEXKIY IUIOMIAISIMU
MOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX TEJL.

Ceuennsi uunuHapa (mapauieIbHO U TMEPHEHAUKYISIPHO OCH), CEUYECHHS
KOHyca (mapajulelbHO€ OCHOBAaHUIO M TPOXOJSIIEe Yepe3 BEPIIMHY), CEUEHUS
miapa.

BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha minockoctu U B pocTpaHcTBe. Cll0KEHNE U BBIYMTAHUE BEKTOPOB.
YMHOXeHHUE BEeKTopa Ha 4yucio. Pa3nokeHue BeKTOpa mo TpEM HEKOMIUIaHAPHBIM
BekTopaMm. IlpaBunio mapamienenunena. Pemienue 3agad, CBA3aHHBIX C
MIPUMEHEHHUEM TPABUJ ACUCTBUUA C BeKTOpaMu. lIpsMoyrosbHas cucrema



KoopauHaT B mpoctpaHcTBe. Koopaunatel Bektopa. Ilpocrteiimme 3amaum B
KOOpJMHATax. YTron Mexnay BekTopaMu. CKalsipHOE NPOU3BENECHHE BEKTOPOB.
Bbrunciienne yriioB MeXay MNpsIMbIMU U IIOCKOCTSIMU. KOOpIMHATHO-BEKTOPHBI
METO/I IIPU PELIEHNU T€OMETPUUYECKUX 3a/1a4.



IIJTAHUPYEMBIE PE3YJIBTATDBI
JIMYHOCTHBIE PE3YJIbTATbBI

JIMYHOCTHBIE PE3YyJbTAaThl OCBOCHHUS MPOTrpaMMbl Yy4yeOHOTO TIpeameTa
«MareMaTuka» XapaKTepU3yIOTCS:

I'pa:xknanckoe BocnuTaHue:

c(hOpMUPOBAHHOCTHIO IPAXKAAHCKON MO3UIIMKU 00YyJaIOIIEeroCsl KaK aKTHBHOTO
M OTBETCTBEHHOr0 WiI€Ha POCCHUUCKOTO OO0IIecTBa, MPEACTaBICHUEM O
MaTeMaTHYEeCKUX OCHOBaX (PYHKIIMOHUPOBAHMS DPA3TUYHBIX CTPYKTYp, SBICHUH,
npoleayp TrpaxaaHCKoro ooOmectBa (BBIOOPHI, OMPOCH M TIp.), yMEHUEM
B3aUMOJICICTBOBATh C COIMAJIBHBIMU HWHCTUTYTAMH B COOTBETCTBUM C HX
GYHKIMSAMU 1 Ha3HAYEHUEM.

IlaTpuoTnyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUICKON IPaXkIaHCKON MIEHTUYHOCTH, YBOXKCHUS K
MPOIIJIOMY U HACTOSIIEMY POCCHICKON MaTEMaTUKH, [ICHHOCTHBIM OTHOIIICHUEM K
JOCTHXKCHUSIM POCCUICKMX MAaTEMAaTUKOB M POCCUHUCKOM MaTeMaTUYECKOM IIIKOJIBI,
K HCIOJB30BAaHUIO ITUX JOCTIKCHHH B JIPYrUX HayKaX, TEXHOJOTUsAX, chepax
SKOHOMUKH.

JlyX0OBHO-HPABCTBEHHOI'0 BOCIIMTAHMSI:

OCO3HAHUEM JTyXOBHBIX LIEHHOCTEH POCCHUICKOTO HapoJa;
c(hOpMHUPOBAHHOCTHIO ~ HPABCTBEHHOT'O  CO3HAHMS, JOTHYECKOTO  IOBEJCHUS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTHKEHUN HAyKU U JIESITEIbHOCTHIO
y4€HOTr0; 0CO3HAHHUEM JIMYHOT'O BKJIAJa B IOCTPOCHUE YCTOMUYMBOTO OYTYIIIETO.

JcTeTHYecKoe BOCIMTAHNE:

ACTETUYECKUM OTHOIICHHEM K MHpPY, BKJIIOYash ACTETUKY MaTEeMaTHYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIIEHHNH, paccyXICHUH;
BOCIIPUMMYHBOCTHIO K MATEMAaTHYECKUM aCIIEKTaM pa3IMYHbIX BUJOB UCKYCCTBA.

Du3nvecKoe BOCIIUTAHHE:

c(hOpMHUPOBAHHOCTHIO yMEHHUS TPUMEHATh MaTEMaTUYECKHUE 3HAHUS B
HMHTEpecax 3J0poBOro U 6€30macHoOro odpasa >KM3HHU, OTBETCTBEHHOT'O OTHOIICHUS
K CBOEMY 3JIOPOBBIO (370pOBOE NMUTaHHE, COATAHCUPOBAHHBIA PEKUM 3aHATHH U

OT/IbIXa, peryJspHas busznueckas aKTUBHOCTB); bu3rIecKoro
COBEPIIIEHCTBOBAHUA, npu 3aHATHIX CIIOPTUBHO-0310POBUTEIHHOM
JeSTETHHOCTHIO.

TpynoBoe Bociuranue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM LIEHHOCTH TPYIOIIOOUS; UHTEPECOM K
paznuuHbiM  cpepam  NpodEeCCHOHANIBHOW  JESTEIbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMU, YMEHUEM COBEpIIaTh OCO3HAHHBIN BBIOOD
Oynyuieit mpodeccuu U peannu30BbIBaTh COOCTBEHHbIC KU3HEHHBIEC TUJIaHBI;



FOTOBHOCTBIO U CIIOCOOHOCTHIO K  MaTeMaTHYECKOMY OOpa30BaHUIO U
caM00Opa30BaHUI0 HAa TIPOTSIKEHUU BCEHW JKU3HU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MTPAKTUICCKUX 3a]1a4 MAaTEMAaTHUECKOW HAIPaBIECHHOCTH.

JKoJI0rn4ecKoe BOCIIUTAHUE:

c(hOPMHUPOBAHHOCTBIO AIKOJOTUYCCKON KYJIBTYPhI, MOHUMAHUEM BIUSHUS
COIMAJIEHO-DKOHOMHYECKHUX TPOIIECCOB Ha COCTOSHHE MPHPOJTHONW M COIMATIBHON
Cpembl, OCO3HAaHWEM TJIOOAJIBHOTO  XapakTepa JKOJIOTHYECKHUX  IMPoOIIeM;
OpHEHTaIMeld Ha TPHUMCEHCHUE MaTeMaTHYCCKUX 3HAHWUU JUIA pEIICHHS 3a1ad B
00J1aCTH  OKpY)KAIOIICH Cpeabl, IJIAHUPOBAHHMS IOCTYIKOB U OIEGHKH WX
BO3MOXXHBIX TIOCIICJICTBUI JISI OKPYKAFOIICH CPEeIbI.

IleHHOCTH HAYYHOT O TIO3HAHMS:

c(hOpPMHPOBAHHOCTBIO MHUPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMCHHOMY
YPOBHIO  pa3BUTHsI HAayKH W  OOIICCTBEHHOW  MPaKTUKH, MOHUMaHUEM
MaTEMaTUYCCKOM HAyKH Kak cdepbl YCIOBCUYCCKOW JCATCIBHOCTH, JTAloB ¢
pPa3BUTHS M 3HAYUMOCTH JUUIS Pa3BUTHS IUBUJIW3AIMH, OBJIAJICHUEM S3BIKOM
MaTEMaTUKA M MaTEeMaTUYECKOW KYJIbTYpOH KaK CPEJCTBOM IO3HAHUS MHPA;
TOTOBHOCTBIO OCYIIECTBJISATh MPOCKTHYID M MCCIICOBATCIIBCKYIO JCATCIBHOCTD
UHAWUBUAYAJIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATbHI

MeranpeaMeTHble pe3yJbTaThl OCBOCHHUS MPOrpaMMbl Y4eOHOTO MpeameTa
«MaremaTuka» XapaKTePU3YOTCS OBJIAJICHUEM YHUBEPCAJIbHBIMU
NO3HAGAMETbHBIMU  O0CUCMBUAMY,  VHUBEPCALbHLIMU — KOMMYHUKAMUBHBIMU
0elcCmeUsAMU, YHUBEPCANbHBIMU Pe2YNAMUBHLIMU 0eUCMBUAMU.

1)  Vuueepcarvnvie  noznasamenvhvle — Oelicmeus, — 00eCnedusaom
Gopmuposanue 06a308blX KOSHUMUBHBIX NPOYeccos obyyarowuxcsa (oceoenue
Memo0o08  NO3HAHUS — OKpyJycaowe2o  Mupa;  NnpUMeHeHue  J102U4eCcKUX,

ucce008amenbCKux onepayull, ymenutl pabomams ¢ ungopmayueti).

ba3oBble JJoruuecKkue AeMCTBHUSA:

e BBISIBIITHh M XapaKTEPHU30BATh CYIIECCTBEHHBIC MPU3HAKA MAaTEMaTHYECKUX
O0OBEKTOB, TOHATHM, OTHOIICHHH MEXIy IOHATUIMH; (OPMYIUPOBATH
ONpENICJICHUs]  MOHSATHM; YCTAHABIMBATH  CYIICCTBEHHBIM  MPU3HAK
KJ1acCH(pUKAIIMK, OCHOBAHUSA JUIi OOOOINEHHWS W CpPaBHCHUS, KPUTECPUHU
MPOBOJIMMOTO aHAIN3a;

e BOCHpPHHUMATH, (OPMYJIHPOBATh U  NPEOOPa3OBBHIBATH  CYXKICHUS:
YTBEPJUTEIbHBIE W OTPHULIATCNIbHBIC, €IWHUYHBbIC, YacCTHbIE W OOIIuE;
YCJIOBHBIE;

e BBISIBIATH  MaTeMaTHYECKHE  3aKOHOMEPHOCTH, B3aMMOCBSI3M U
NnpoTUBOpeurss B (pakTax, JaHHBIX, HAOIIOJACHUSX U YTBEPKICHUSX;



npeajiaraTb ~ KpUTEpUUM Ui BBISIBJICHHUA  3aKOHOMEpPHOCTEH U
[IPOTUBOPEUHNIL;

e J€NaTh BBIBOJABI C HUCIOJb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTHUBHBIX M
MHIYKTUBHBIX YMO3AKIIOUECHUN, YMO3AKJIFOUEHUH 110 aHAJIOTUH;

e IPOBOJUTH CaMOCTOSITEJIbHO J0Ka3aTeNbCTBA MaTeMaTUYECKUX
YTBEPKJAECHUN (IIpsIMbIE U OT IPOTUBHOIO), BHICTPAUBATh apryMEHTAIIMIO,
OPUBOJIUTH TPUMEPHl M KOHTPHIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYKJI€HUS U BbIBOJbL;

e BBIOMpATH crmoco0 peuieHUs yd4eOHOHM 3anayu (CpaBHHUBATh HECKOJIBKO
BapMaHTOB pelIeHHs, BbIOMpaTh HauOosee MOAXOAAIIMI ¢ y4€ToMm
CaMOCTOSATEIBLHO BBIJIEJICHHBIX KPUTEPHUEB).

Bba3oBble ucciienoBarebcKue 1eCTBUSA:

e HCIIOJIb30BaTh BOMPOCHI KaK MCCIIENOBATEIbCKUIA MHCTPYMEHT MO3HAHUS;
dbopMynrpoBaTh BOMPOCH], (UKCHPYIOUIUE TMPOTHUBOpPEYHUE, MpoOIeMy,
yCTaHABIMBaTh MCKOMOE W  JaHHOe, (OpMUPOBATh  TUIIOTE3Y,
apryMeHTHUPOBATh CBOIO MO3UIIUIO, MHEHHUE;

e IPOBOJUTH CaMOCTOSITEJIbHO CIUTAHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAHWE TI0 YCTAHOBJIEHHWIO OCOOCHHOCTEH MAaTeMaTH4eCcKOro
0o0BbEeKTa, SBJIEHUSA, IMPOLECCa, BBIABICHUIO 3aBUCHUMOCTEH MEXIy
00BEKTaMHU, SIBIICHUSIMU, IPOIIECCAMU;

e CaMOCTOSITENBHO (HhOPMYIHPOBATH 0OOOILEHUS M BBIBOJIBI 10 pe3ysbTaTaM
NPOBEAEHHOTO HAOJIIOJIEHUS, UCCIIEOBAHMS, OLEHUBATh JOCTOBEPHOCTH
HOJyYEHHBIX PE3YJIbTAaTOB, BBIBOAOB U 000OIIEHUI];

e IIPOTHO3UPOBATH BO3MOXKHOE pa3BUTHE IpoOLEcca, a TAaKKE BBIJIBUraTh
IPEIIOI0KEHHUS O €0 Pa3BUTHHU B HOBBIX YCIIOBHSIX.

Pab6ora ¢ undgopmanueii:

e BBUIBIATH AeUUNTH MHYOpPMALMK, JaHHBIX, HEOOXOAUMBIX JJISi OTBETA
Ha BOIIPOC U JUJIS peLIeHUs 3a/1a4H;

e BbBIOUMpaTh HMHPOPMAIMIO U3  HCTOYHMKOB  DPA3JIMYHBIX  THIIOB,
aHaJIM3UPOBATh, CUCTEMATU3UPOBATh U WHTEPIPETUPOBATH MHPOPMAIIIO
pa3IMYHBIX BUAOB U (OPM MPE/ICTABICHHUS;

e CTPYKTYypUpPOBaTh MH(POPMAIUIO, MPEJACTABIATh €€ B pa3InyHbIX (Hopmax,
WILTIOCTPUPOBATh IPapUUECKH;

e OLICHUBATH HaAEXKHOCTD uHpOpMaIuU 1o CaMOCTOSITENBHO
c(OpMyITUPOBAHHBIM KPUTEPHSIM.

2)  Yuusepcanvuvie Kommynuxamuenwvle  Oeticmeus, — obecneuugarom

cpopMuUpoB8aHHOCMb COYUANLHBIX HABLIKOE 00YUAIOWUXCA.

Oomenue:



BOCHPUHMMATh U (OPMYIHpPOBaTH CYXKIEHUS B COOTBETCTBUM  C
YCIOBUSMH U LEISIMU OOILLEHHUS; SICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO
TOYKY 3PEHUS B YCTHBIX M IMUCBMEHHBIX TEKCTaX, aBaTh MOSICHEHHUS IO
XOJly pELICHHMS 3a/1a4l, KOMMEHTHPOBATD ITOJYyYECHHBIN PE3YJIbTaT;

B X0J1e 00CYXJAEHHS 3a/1aBaTh BOMPOCHI IO CYHIECTBY 00CYK/1aeMON TEMBI,
npo0OsieMbl, perraeMoi 3a1aum, BbICKA3bIBaTh UJI€U, HALIEJIEHHbBIE HA MOUCK
pElIEHNs; COMOCTABIATH CBOM CYXKIEHUS C CYXKICHUAMU JPYTUX
YYaCTHUKOB JMAJIOra, OOHApYXUBaTh pa3jiMyMe U CXOJCTBO MO3ULMUI; B
KOppeKTHOU (hopme hopMynHpoBaTh Pa3HOTIIACHS, CBOU BO3PAKEHHUS;

e TMPEACTaBIISITh  pE3yJbTaThl  pPEUICHUS  3aJayd,  DIKCIECPUMEHTA,
UCCJIEJIOBAHUsA,  MPOEKTa,  CaMOCTOATENbHO  BhIOUpaTh  (opmar
BBICTYTUICHUS ¢ YUE€TOM 3aja4 MPE3eHTAIUN U OCOOCHHOCTEHN ayIUTOPHHU.

CoTpyaHu4ecTBo:

e TMOHMMATh W  MCIHOJB30BATh  MPEUMYIIECTBA  KOMaHJIHOMU u

3)

WHAUBUAYaTLHON paOOTHI IPU PEIICHUH YICOHBIX 3a]a4; IPUHUMATh I1CJTh
COBMECTHOM JCATCIBHOCTH, TUIAHUPOBATh OPTaHHU3AIMI0 COBMECTHOM
paboThI, pactpenensiTh BUABI paboT, JOTOBapUBATHCS, 00CYKIATh MPOIIECC
U pe3ysbTaT paboThl; 000011aTh MHEHHS HECKOJIBKUX JIFOJCH;
y4acTBOBATh B TPYMNIOBBIX opMax paboThl (00CYKIeHHs, 0OMEH MHECHH,
«MO3TOBBIE IITYPMBI» W WHBIC); BBHIMOIHATH CBOIO YacTh pabOTHI H
KOOPJAMHUPOBATh CBOM JEHUCTBUS C JPYTMMH WIEHAMH KOMaH]IBI;
OIICHWBATh KAueCTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOopMyITUPOBaHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

Vuueepcanvnvlie  pecynamuenvle  Oelicmausl, obecneuusaiom

Gopmuposanue CMbICIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 IUUHOCTU.
Camoopranusanus:

COCTaBJIATH IUIAH, AITOPUTM PEIICHUS 3a]]a4H, BEIOUPATh CIIOCO0 peIICHHS
C Y4ETOM MMEIOIIUXCS PECYPCOB H COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C y4ETOM HOBOU
UH(POPMAIIHH.

CaMOKOHTPOJIb:

BJIAJETh HAaBBIKAMH II03HABATECIIBHOW pedieKCHH KaK OCO3HAHHUS
COBEPIIAEMBbIX JECUCTBUM W MBICIUTEIBHBIX MPOILECCOB, UX PE3YIbTATOB;
BIAJETh CIIOCOOAMH  CaMOIIPOBEPKH, CAaMOKOHTPOJII Iporecca W
pe3ysbTaTa peluieHus MaTEMaTUIEeCKOW 3a/1a4u;

MPEIBUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHKHYTH IMPH PEIICHUH
3aJlaul, BHOCUTh KOPPEKTHUBBI B JICSATEIBHOCTh Ha OCHOBE HOBBIX
00CTOSITENILCTB, JAHHBIX, HAWICHHBIX OMTUOOK, BBISBICHHBIX TPYIHOCTEH;



e OICHUBAaTh COOTBETCTBHE pE3yJbTaTa LEIM U YCIOBUSAM, OOBICHATH
IIPUYUHBI JOCTHKECHMSI WIM HENOCTHXKEHUS PE3YyJbTAaTOB JEITENbHOCTH,
HaXOJUTh OLUMOKY, AaBaTh OLEHKY NPUOOPETEHHOMY OIIBITY.

NPEAMETHBIE PE3YJIBTATBI

10 KJIACC

OnepupoBaTh MOHATUSIMU: TOUKA, MIPSIMasi, INIOCKOCTh.

[IpuMeHsTL aKCHOMBI CTEPEOMETPUU M CIEJCTBUSI W3 HUX MPU PEIICHUU
r€OMETPUYECKHUX 3a/1au.

OnepupoBaTh MOHATUSMHU: MTAPATIICIBHOCTh U MEPIEHAUKYISIPHOCTD MPSIMBIX
Y IUIOCKOCTEM.

KnaccupunmpoBath B3aMHOE PACTOJOKEHUE MPSMBIX M TUIOCKOCTEH B
IPOCTPAHCTRE.

OnepupoBaTh MOHSTUSMH: JABYI'PAHHBIM yroJi, TPaHU JBYTPAHHOTO YIJIa,
pedpo ABYrpaHHOTO YIJja; JUHEWHBIA YroJ ABYTPAHHOIO yrja; rpajycHas Mepa
JIBYTPAHHOTO yTJa.

OnepupoBaTh TMOHATHUSMU: MHOTOTPAHHUK, BBIMYKJIBIA ¥ HEBBITYKIIbIN
MHOTOTPAaHHUK, 3JIEMEHThl MHOTOTPaHHHUKA, TPABMIIbHBIA MHOTOT'PAHHUK.

Pacrio3HaBaTh OCHOBHBIE BBl MHOTOIPAHHHUKOB (MMHMpaMUa; MpHU3Ma,
pSIMOYTOJIBHBIN Mapasuienenumnes, Kyo).

KnaccuduimpoBate ~ MHOTOTpaHHUKH, BbIOMpas ~ OCHOBAaHMS IS
KkIaccuukauy  (BBIMYKJIbIE M HEBBIMYKJIbIE MHOTOTPAHHUKU, TMPABUIbHbBIC
MHOTOTPAaHHUKH; MPSAMbIC U HAKJIOHHBIE TTPU3MBI, TTApaJUICIICIIUIIC B ).

OnepupoBaTh MOHATUSMU: CEKYIIas MIIOCKOCTh, CEUEHNE MHOTOTPAaHHHUKOB.

OOBICHATH MPUHIIUITBI TOCTPOCHUST CEYEHUH, UCTIONB3YSI METOJT CIEOB.

Ctpoutrh ceueHUST MHOTOTPAHHHKOB METOJOM  CJEIOB, BBHITIOJIHATH
(BBIHOCHBIC) TIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (GUTYP: BHI
CBepxy, COOKY, CHH3Y.

PemaTh 3a1aun Ha HAXOXKACHUE TEOMETPUISCKUX BETUYNH TTO 00pasiaM Win
aNropuT™MaM, NPUMEHSS HW3BECTHbIE AHAIUTHYECKHE METOAbl IpPH PEUICHUU
CTaHJAPTHBIX MATEMAaTUYECKUX 3a]a4 HA BBIUUCICHHE PACCTOSSHUM MEXAY NBYMS
TOYKaMU, OT TOYKM JO TMpSMOH, OT TOYKH [0 IUIOCKOCTH, MEXIY
CKPEIIMBAIOIIMUMHUCS PSIMBIMHU.

Pemiath 3amaun Ha HAXOXJAEHUE TEOMETPUUECKUX BEJIMYMH MO 00pa3laM Wiu
aNropuT™MaM, NPUMEHSS H3BECTHbIC AHAJUTUYECKHE METOJbl MpPU PEIICHUH
CTAaHJApPTHBIX MAaTEMAaTHUYECKUX 3ajlad Ha BBIYMCIEHUE YIJIOB  MEXIY
CKPCILMBAIOUIMMHUCS  MOPSIMBIMU, MEXAY MOpSIMOM U  IUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMH, IBYTPaHHBIX YTJIOB.



Boruncnsath 00BEMBI U TUJIOMIAIA TOBEPXHOCTE MHOTOTPAHHUKOB (MIpU3Ma,
nupamMya) ¢ MOpUMEHEHHeM (OpMyJ; BBIYUCIATH COOTHOLIEHUS MEXIY
IUIOLAASIMU TOBEPXHOCTEH, 00BEMaMU MOAO0OHBIX MHOTOTPAHHUKOB.

OnepupoBaTh MNOHATUSAMM: CHUMMETPUS B NPOCTPAHCTBE; LIEHTP, OCh H
IJI0CKOCTh CHMMETPHUU; HEHTP, OCh U MIOCKOCTh CHMMETPUU (DUTYPHI.

W3Bnekatp, mnpeoOpa3oBbIBaTh U HMHTEPIPETHUPOBATH HHGOPMALUIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, MPEACTaBICHHYIO HA YepTexax U
PUCYHKaX.

[IpumensaTh reomeTpuueckue QakTbl sl PEUIeHUs CTEPEOMETPUUYECKHUX
3a7a4, MPEANOJIAralolUX HECKOJIBKO 1Iar0B PEIICHUs, €CJIM YCIOBUs IPUMEHECHUS
3aJlaHbl B IBHOM (hopme.

[IpuMeHATr mpocTEdIIMEe  NPOrpaMMHBIE  CPEACTBA U BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELIEHUU CTEPEOMETPUUECKUX 3a1a4.

[IpuBoauTE mHpHUMEPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B MPUPOJLE H
YKU3HU, PacIO3HABATh MPOSBICHUE 3aKOHOB F'€OMETPUHU B UCKYCCTBE.

[IprMeHATh IMOJNy4EHHbIE 3HAHUS Ha IPAKTUKE: aHAIM3UPOBATH PEAIbHBIE
CUTyallud W TPUMEHATb HW3YYEHHBIE IOHATHUS B IMPOLIECCE IOMCKA PELICHUS
MaTEeMaTU4YeCKu CcHOpMyIHpOBAaHHON TPOOIEMBbI, MOJEIUPOBATH pealbHbIC
CUTyallUM Ha $A3bIKE T'E€OMETPUM, MCCIENOBaTh IIOCTPOCHHBIE MOJAEIU C
UCIIOJIb30BaHUEM T€OMETPUUECKUX MOHATHI U TEOpeM, anmnapara ajareOphl; pemaTh
[IPAKTUYECKUE 3a71a4l, CBSI3aHHBIE C HAXOXKICHUEM I'€OMETPUYECKUX BEJIUYHH.

11 KIIACC

OnepupoBaTh MOHATHAMU: [WJIWHIPUYECKAass TMOBEPXHOCTh, OOpa3yrolue
IIMHIPUYECKON  TMOBEPXHOCTH;,  MWJIMHIP;  KOHUYECKas  IOBEPXHOCTH,
oOpa3yrolue KOHHYeCKON TOBEPXHOCTH, KOHYC; c(heprudecKkas MoBEPXHOCTb.

Pacno3naBath Tena Bpamenus (WIMHIP, KOHYC, cdepa U 1map).

OOBICHATH CIOCOOBI TTOJTYYSHHS TEJ BpaI[CHUS.

KnaccudummpoBats B3aiMHOE pacmoyiokeHue chepbl U MIOCKOCTH.

OnepupoBaTh MOHSATUAMHU: IIIAPOBOM CETMEHT, OCHOBAaHUE CErMEHTa, BHICOTA
CEerMEHTa; IIapOBOM CIIOM, OCHOBAaHWE IIAPOBOIO CIIOS, BHICOTA IIAPOBOTO CIIOS;
IapOBOM CEKTOP.

Beruucnsate  00BEMBI W TUIOMIANM  TOBEPXHOCTEH TN  BpalieHUs,
T€OMETPUYECKUX TEJ C TPUMEHEHUEM (HOPMYIT.

OnepupoBaTh TOHITHUSMHU: MHOTOTPAHHUK, BIHUCAaHHBIH B chepy u
OMMHMCAaHHBIA OKOJIO cdephl; chepa, BOUCAHHAS B MHOTOTPAHHHUK WA TEJO
BpAIIICHMSI.

BBIYUCISATh COOTHOMICHUS MEXIY IUIOMIAJSMU MMOBEPXHOCTEH M 00BEMaMU
MOAOOHBIX TEJl.



N3o0paxate u3zydaeMble (QUTYpbl OT PYKA M C TPUMEHEHUEM IPOCTHIX
YEPTEHKHBIX UHCTPYMEHTOB.

BoinonHsATh (BBIHOCHBIE) TIJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
buryp: Bua cBepXy, COOKY, CHU3Y; CTPOUTH CEUCHHUS TEJ BPAILICHHUS.

N3Bnekarb, HHTEPHPETUPOBATH M MPEOOPa30BbIBATH HHPOPMAIUIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (DUTypax, MPEJCTABICHHYI0 Ha 4YepTexkax U
PUCYHKaX.

OnepupoBaTh MOHITUEM BEKTOP B TPOCTPAHCTRBE.

BbINOJNHATE JIE€UCTBHUS CIOXKEHUS BEKTOPOB, BBIUUTAHUA BEKTOPOB U
YMHOKEHUSI BEKTOpa Ha YKCJIO, OOBSICHATh, KAKUMH CBOMCTBAMHU OHH 00J1aal0T.

[IpuMeHATh TpaBUIIO MapaJIEICIUIENA.

OnepupoBaTh NOHATUSIMU: I€KAPTOBBI KOOPJUHATHI B MPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpPa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPa, YIrod MEXIY
BEKTOpaMHM, CKaJISIpHOE MPOU3BEACHNUE BEKTOPOB, KOJUIMHEAPHBIE M KOMILJIAHAPHBIE
BEKTOPBI.

Haxonuth cyMMy BEKTOpPOB M MPOU3BEACHHUE BEKTOPA HA YKCIIO, YTOJ MEXKITY
BEKTOpaMHM, CKaJISIpHOE MPOU3BEACHUE, PpACKIAJbIBAaTh BEKTOpP MO JIBYM
HEKOJUTMHEAPHBIM BEKTOPaM.

3anaBaTh IJIOCKOCTh YPABHEHHEM B JIEKapPTOBOM CHUCTEME KOOPIHMHAT.

[IpumensaTy reomeTpuueckue QakTbl [JIs PEUICHUs CTePEeOMETPUUECKHUX
3a/1a4, IPEANOJIaralolnX HECKOJIbKO MIAroB PELICHHUs], €CIIA YCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOHM (hopme.

Pemate mpocreiiiine reoMeTpUYECKUE 3aJayd Ha MPUMEHEHUE BEKTOPHO-
KOOPJIMHATHOTO METOAA.

Pematp 3agaum Ha [I0Ka3aTeNbCTBO MATEMAaTHYECKUX OTHOUIEHUH U
HAX0XJICHHE T€OMETPUUYECKUX BEIMYUH M0 00pasiiam Wil alropuTMam, IpUMEHss
U3BECTHBIE METO/bI IIPU PEIICHUU CTAHJAPTHBIX MAaTEMATUYECKUX 3a]1a4.

[IpumensATr mpocTeMIMEe MOPOTPAMMHBIE  CPEACTBA W BJIECKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a/1a4.

[IprBOoAMTE HpHUMEPHI MATEMATUUYECKUX 3aKOHOMEPHOCTEW B MPUPOAE U
YKW3HU, PACIO3HABATh MPOSBICHUE 3aKOHOB FT€OMETPUU B UCKYCCTBE.

[IprMeHATh MOJNy4YEHHBIE 3HAHWSA Ha IMPAKTHKE: aHAIM3UPOBATH PEAIbHBIE
CUTyallUM W IPUMEHATh W3YyYCHHBIE IOHATHUS B NPOLECCE MOUCKA PEIICHUS
MaTeMaTU4ecKd CPOPMYIHPOBAHHON TPOOJIEMBI, MOJEIUPOBATH pEaTbHBIC
CUTyallUM Ha $f3bIKE TE€OMETPHUH, HCCIENOBaTh IOCTPOCHHBIE MOJAEIN C
MCITOJIb30BAaHUEM T€OMETPUUICCKUX TIOHSITHI U TEOpEeM, armapaTa areophl; pemarhb
MMPAKTUUYECKUE 3a]1a4l, CBA3AHHBIE C HAXOKICHUEM T€OMETPUYECKUX BEJIMYMH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
n/n NMPOrpaMmblI Bcero Konrponbupie — Ipaxtireckite o0pa3oBaTe/bHbIe
padoThl padoTsbI pecypest
1 BBenenune B crepeomMeTpuio 10
9 [IpsimbIe ¥ IIIOCKOCTH B IPOCTPAHCTBE. 12 1
[MapannenbHOCTh MPSIMBIX M TUTOCKOCTEH
3 [TeprneHIUKYIIPHOCTD MPSMBIX H 12
TUTOCKOCTEH
4 VYTBl MEXIy TPSIMBIMH H TUIOCKOCTSIMHU 10 1
5 MHororpaHHuKH 11 1
6 OO6BEMBI MHOTOTPAaHHUKOB 9 1
7 [ToBTOpEHME: CEUECHMS, PACCTOSHUS U YIJIbI 4 1
OBIIEE KOJIMYECTBO YACOB IIO [TPOTPAMME 68 5 0




11 KVIACC

KoJsmuecTBo 4acos DJIeKTPOHHBbIE

HaumeHnoBanmue pa3iesioB U TeM uu¢poBbIe
Ne n/n P Konrpoiabubie | IlpakTuyeckue (1upp )

NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE

padoTsbI padoTsbI
pecypchl

Tena Bpamenus 12

OO6bEMBI TEN 5) 1

BekTopsl 1 KOOpAMHATEI B IPOCTPAHCTBE 10 1

[ToBTOpEeHue, 0606mICHNE, 5 1

cUCTEeMaTn3anus 3HAaHUI
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 3 0







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuecTBo yacoB

KonTpoJububie
Bcero P
padoThI

IIpakTH4eckue
padoTsl

Jara
H3yUYeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchbl

OcHOBHBIE IOHATHUS CTEPEOMETPUU: TOUKA,
npsiMasi, INOCKOCThb, IPOCTPAHCTBO.
[IpaBuna nzo6paxxeHus Ha pUCyHKaXx:
1300pakeHus MIIOCKOCTEH, MapajlieIbHbIX
MPSIMBIX (OTPE3KOB), CEPETUHBI OTpE3Ka

IlousTus: NEPpECCKArOIHECH ITIJIOCKOCTH,
nepeCceKarommecs npamMas U rmiIOCKOCTb

IlousTus: NEPECCKAOIHECH TIJIOCKOCTH,
nepeceKarommecs npamas U rmiIOCKOCTb

3HaKOMCTBO C MHOTI'OI'paHHUKAaMHU,
I/I306pa}K€HI/IC MHOT'OI'PaHHHUKOB Ha
PUCYHKAX, Ha IIPOCKIIMOHHBIX YEPTEKAX

HavanbsHbie cBeieHus o kyOe u nupamue,
ux pa3BEépTku u Mojenu. CeueHus
MHOTOTPaHHUKOB

HauanbHble cBefieHus 0 KyOe u nmupamu/ie,
UX pa3BEpTKU U Mojenu. CeueHus
MHOTOI'PaHHUKOB

[TousTHE 00 AKCHOMATHYECKOM
MOCTPOCHUHU CTCPCOMETPHUUN: AKCUOMBI
CTCPCOMCETPHUH U CIICACTBUSA U3 HUX




TTonsaTue 00 aKkCMOMAaTUYECKOM

8 MMOCTPOCHUH CTEPEOMETPHUH: AaKCUOMBI
CTEPEOMETPUHU U CIICACTBUS U3 HUX
[TonsiTHE 00 AKCHOMATUYECKOM

9 MOCTPOCHUU CTEPEOMETPHH: AaKCUOMBI
CTEPEOMETPUHU U CIICACTBUS U3 HUX
[Tonsatue 06 akcMOMaTUYECKOM

10 MMOCTPOCHUH CTEPEOMETPHH: AaKCUOMBI
CTEPEOMETPUHU U CIECACTBUS U3 HUX
B3anMHOe pacnosiokeHue npsiMbIX B

11 MIPOCTPAHCTBE: MepeceKaroecs,
MapajuieTbHbIE U CKPEIINBAIOIITUECS
MpsiIMbIE
[TapannenbHOCTHh NPSIMBIX U TJIOCKOCTEN B

12 MIPOCTPAHCTBE: MapaljieNIbHbIE MPSMBbIE B
MPOCTPAHCTBE; MapalIeIbHOCTh TPEX
MIPSIMBIX
[TapanienbHOCTh MPSAMBIX U MJIOCKOCTEH B

13 npoctpanctse: [lapannenbHoCTh npsAMo 1
MJI0CKOCTH

14 VYTIIbI ¢ COHANPaBICHHBIMH CTOPOHAMU

15 Yroa Mexay NpsSMbIMU B IIPOCTPAHCTBE

16 Yron Mexay NpsMbIMU B IIPOCTPAHCTBE

17 [TapannenbHOCTh MIIOCKOCTEN:
napajuieJbHbIe TIOCKOCTH

18 CBoiicTBa napajjieNbHbIX MIOCKOCTEN

19 [Ipocreiimre mpocTpaHCTBEHHBIE (DUTYPHI

Ha TUIOCKOCTH: T€Tpadp, KyO,




napaJuieseuIe/

20 [TocTpoenue ceueHwmii

21 [locTpoenue ceuenumii
KonTtponsHas padora no reme "lIpsimble n

22 MJIOCKOCTH B IPOCTPAHCTBE.
[TapanienbHOCTh NPSAMBIX U MJIO0CKOCTEN"
[lepneHMKyYISIPHOCTD NPSAMOU U

23 TUTOCKOCTH: TIEPTICHIUKYIISPHBIE TIPSIMBIC B
MIPOCTPAHCTBE

24 [IpsiMble mapayenbHbIe U
MEPIEeHIUKYIIIPHbIE K TUIOCKOCTH

o5 [IpsiMble mapayenbHbIe U
MePIEeHIUKYISIPHBIE K TIOCKOCTH

26 [Tpu3Hak nepneHIuKyIIPHOCTH NPSIMO U
MJI0CKOCTH

97 [Ipu3Hak neprneHIuKyaspHOCTH IPSIMOU U
IJI0CKOCTH

28 TeopeMa o npsiMOil IEpIEHIUKYIISIPHOM
IJI0CKOCTH

29 Teopema o npsAMoil meprIeHAUKYIIPHOI
IJI0CKOCTH

30 Teopema o npsAMoil meprneHAUKYIIPHOI
IJIOCKOCTH
[lepnieHIuKyIIIp 1 HAKJIIOHHBIE: PACCTOSIHUE

31 OT TOYKH JI0 IIJIOCKOCTH, PACCTOSIHUE OT
MIPSIMOM JI0 MIJIOCKOCTH

39 [lepnieHIuKyIsIp M HAKJIIOHHBIE: PACCTOSIHUE

OT TOYKHU 0 INNIOCKOCTH, paCCTOAHUC OT




IPSIMOM 10 IJIOCKOCTH

[TepieHAMKYNSAP U HAKIIOHHBIE: PACCTOSIHUE

33 OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHUE OT
HPSIMOM A0 IJIOCKOCTH
[lepnieHIuKyIIsIp 1 HAKJIIOHHBIE: PACCTOSTHUE

34 OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHHE OT
MPSIMOM A0 MJIOCKOCTH

35 VYTIbl B IPOCTPAHCTBE: YTOJ MEXKIY
MIPSIMOM M TUIOCKOCTBIO

36 JIByrpaHHBIN yroJi, INHEWHBIN yroJl
JBYTPAHHOTIO yIJia

37 JIByrpaHHBIN yroJi, TMHEHHBIN yroj
IBYTPAHHOTO yIJa
[TepieHAMKYASAPHOCTD IIOCKOCTEH:

38 MPU3HAK TEPIICHINKYISIPHOCTH JIBYX
IJIOCKOCTER
[lepnieHAMKYASIPHOCTD MIIOCKOCTEM:

39 IIPU3HAK IIEPIEHINKYISIPHOCTH IBYX
IIJIOCKOCTEMN
[lepneHIMKYJIAPHOCTD IJIOCKOCTEH:

40 IIPU3HAK IEPIEHIUKYISIPHOCTH JBYX
IJIOCKOCTEM

41 Teopema o Tpéx nmepneHIuKyaspax

42 Teopema 0 TpEX MepIEHIUKYIApAX

43 Teopema 0 TpEX MepIEHIUKYIApAX
KonTponpHas pabota no remam

44 "[lepneH IUKYISIPHOCTD NPSMBIX U

Al

riockoctei" ¥ "YTIbl MeXAy IPSIMBIMH U




IOCKOCTSIMA"

45

ITonsarue MHOI'OrpadHnkKa, OCHOBHBIC
OJICMCHTBI MHOI'OI'paHHUKA, BBIITYKIIBIC U
HECBBIITYKJIBIC MHOT'OT'PAaHHHKH pa3BépTKa
MHOT'OI'paHHHKa

46

[Ipu3ma: n-yronpHas npu3ma; rpaHu U
OCHOBAHUS IPU3MBI; IPsIMasi ¥ HAaKJIOHHAs
MIPU3MBbI; OOKOBAs U MOJIHAS IOBEPXHOCTh
MIPU3MBI

47

[Tapamnenenunen, NpsMOyroJIbHbIA
napajJieJIenuIe] ¥ ero CBOMCTBa

48

[Inpamuia: N-yroapHas NupaMuia, TpaHu U
OCHOBaHUE NMHPaMUIbl; OOKOBAs U TIOJTHAS
[TOBEPXHOCTh MMPAMHU/IbI; IPABUIIbHAS U
ycedu€HHAs MUpaAMHUAIA

49

[IpaBunbHBIE MHOTOTPAHHUKHU: TTOHSTHE
MPaBUJIBHOTO MHOTOI'PAHHUKA; TIPaBUIIbHAS
pu3Ma 1 npaBujibHas MUPaMHUIA;
MpaBUJIbHAS TPEYTOJIbHAS MUpaMUa U
MIPaBUWJIbHBIN TETpadIp; Kyo

50

Hpe,[[CTaBJ'ICHI/Ie O IMpaBUJIBHBIX
MHOTI'OI'paHHHUKAX: OKTadAp, A0ACKa’3Ap U
HKOCas’ap.

51

CI/IMMeTpI/IH B IMPOCTPAHCTBE: CUMMETPUA
OTHOCHUTCIIBHO TOYKH, HpHMOI\/’I, INJIOCKOCTH.
ONEeMEHTHI CUMMCTpPUU B TUpaAMUIAX,
HapaJjuieJICnmIeaax, rmpaBuJIbHbIX
MHOT'OTrpaHHUKax




Brrunciaenue 3JieMeHTOB MHOT'OI'paHHUKOB:

52 pE€Opa, TMaroHasu, yrisl 1
[Tnomaas OOKOBO MOBEPXHOCTH M MOITHOM
MMOBEPXHOCTH MPSIMON TIPU3MBI, TUIOTIATH

53 OCHOBaHUH, TeopeMa 0 OOKOBOM !
MTOBEPXHOCTH TIPSIMOM TIPHU3MBI
[Tnomaas 60KOBOM MOBEPXHOCTH U

54 MMOBEPXHOCTH MTPABWIIBHOM MHUPaMUIBI, 1
TeopeMa o TUIOIaI OOKOBOW TOBEPXHOCTH
YCEUEHHOUN MUpPaMUIbI

55 KontponsHas pabora no teme 1
"MHOrorpaHHuKH"

56 [Tonsitne 06 06bEME 1

57 O06BEM UpaMuIbI 1

58 O06BEM UpaMuIbI 1

59 O0BEM UpaMuIbI 1

60 O0BEM UpaMuIbI 1

61 O06BEM PU3MBI 1

62 O06BEM PU3MBI 1

63 O0BEM TpU3MBI 1

64 Koutponsnas pabora no reme "O0bEMBI 1
MHOTOI'PaHHUKOB"

[ToBTOpEHue, 06001IeHNE cUCTeMaTH3aLUs

65 3HaHui. [TocTpoeHne ceuenuil B 1
MHOTOTpaHHUKE
[ToBTOpEHUE, 0000IIEHNE CUCTEMATH3AIIHS

66 3HaHUU. BeluncieHne pacCTOSTHUN: MEXIY 1

ABYMA TOYKaMH, OT TOUKHU 0O HpSIMOﬁ, oT




TOYKH 10 IIIOCKOCTU, MCIKIAY
CKPCHIUMBAIOIHUMHUCA NPAMBIMUA

67 Wrorosas koHTpoJIbHAs paboTa

[ToBTOpEHUE, 00600IIEHNE CHCTEMAaTH3AIUS
3HaHUH. BBIYKCIIEHHE YIII0B: MEXIY

68 CKPEIIMBAOIIUMHUCS MTPSIMBIMH, MEXITY
NPSIMOM ¥ TUIOCKOCTBIO, IBYTPAHHBIX

YTJI0B, YIJTIOB MCKAY INIOCKOCTAMUA

OBIIEE KOJIMYECTBO YACOB 110
[TPOI'PAMME

68




11 KVIACC

Ne i/t

Tema ypoka

KoaunuyecTBo yacoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3yUYeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

Cdepa u map: ueHtp, paanyc, AMameTp;
IIOMIA/Ib MIOBEPXHOCTH Chephl

B3aumHoe pacnonoxenue chepsl U
IUIOCKOCTH; KacaTelbHas INIOCKOCTh K
cdepe; maomaab chepsl

N3obpaxenue chepsl, mapa Ha
mwiockoct. CeueHus mapa

[unmuaapudeckas TOBEPXHOCTH,
00pa3yromue MUIHHIPUIECKOM
MOBEPXHOCTH, OCh IIMIIMHAPHIECKOM
MTOBEPXHOCTH

HunuHap: ocHOBaHMS M OOKOBas
MMOBEPXHOCTh, 00pa3yroiias 1 och;
Iomaas OOKOBOU M MOJHOM
MMOBEPXHOCTHU

N3obpaxenune MuIMHAPA HA TNIOCKOCTH.
Pa3pépTka nmimnapa. CeyeHus

HWIHHPA (TUI0CKOCTHIO, MapaieIbHON
WJIH TIEPIICHIUKYIIIPHON OCH LIUITUH]IPA)

Konunueckas moBepxHoCTh, 0Opa3yromine
KOHHYECKOM MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKON MOBEPXHOCTHU




Konyc: ocHOBaHuE U BEpILINHA,

8 o0pa3yrolas 1 0Ch; IIIOMAs> OOKOBOM 1
IIOJTHOW ITOBEPXHOCTH
Yceu€HHbII KOHYC: 00pa3yromue u

9 BBICOTA; OCHOBAHUS U OOKOBast
MTOBEPXHOCTh
N3006pakenne KOHyca Ha TIOCKOCTH.
PazBépTra konyca. CeueHust KOHyca

10 (TUTOCKOCTBIO, TTapalICIEHOM
OCHOBAHHIO, ¥ TUIOCKOCTHIO, TIPOXOISIIIEH
yepes BEPIINHY)

11 KoMOuHarms ten BpameHus u
MHOTOTPaHHUKOB
MHOrorpaHHuK, ONMUCAHHBINA OKOJIO

12 cdepsr; cepa, BucaHHas B
MHOTOTPaHHUK WU B TEJIO BPaIllCHUS

13 [Tonsitue 06 06bEMe. OCHOBHBIE
CBOICTBa 0OBEMOB Tell

14 O06bEM muIMHIpa, KOHYCa

15 O06béM 11apa u momaab chepsl
[TogoGHbIE Tena B MPOCTPAHCTBE.

16 CoOOTHOILIEHUS MEXK]Ty TLTOIIAASIMHU
MOBEPXHOCTEN, 00bEMaMHU MOI0OHBIX Tell

17 KonTtponsHas pabota no remam "Tena
Bpamenus" u "O6beMbl Ten"

18 BekTop Ha MI0CKOCTH U B TPOCTPAHCTBE

19 CrnosxeHue 1 BEIYMTaHHE BEKTOPOB

20 YMHOK€EHNE BEKTOpa Ha YUCIIO




21

PasnosxeHnue BekTopa 1o Tpém
HEKOMILIaHapHbIM BekTopam. [IpaBuio
napajesenumnesa

22

Pemenne 3amad, CBSI3aHHBIX C
IIPUMEHEHHUEM MPABUII JEUCTBUN C
BEKTOPaMH

23

[IpsimoyromnpHas cucreMa KOOpAUHAT B
npoctpaHcTBe. KoopauHaThl BEKTOpa.
[Ipocreinmue 3aga4n B KOOPAUHATAX

24

Yron mexay Bekropamu. CKasipHOE
MIPOU3BEICHUE BEKTOPOB

25

Beruncnenue yrioB Mex1y IpsIMBIMU U
IIJIOCKOCTAMH

26

KoopanHaTHO-BEKTOPHBIN METOT TPU
pELIeHUN TeOMETPUYECKUX 3a/1ad

27

KonTtponbHas padota mo teme "BekTopsl
Y KOOPJIMHATHI B MPOCTpaHcTBe"

28

[ToBTOpEeHUE, 0600IICHNE 1
cucremMaTu3anys 3HaHui. OCHOBHBIE
¢burypsl, hakThl, TEOPEMBI Kypca
IJIAHUMETPUHU

29

[ToBTOpEeHUE, 0000IICHNE 1
cucremaTu3anus 3HaHui. OCHOBHbIE
¢urypsl, hakThl, TEOPEMBI Kypca
TUTAHUMETPUHI

30

[ToBTOpEHue, 0600ImEeHNE U
cucTeMaTH3alus 3HaHUi. 3a1aun
TUTAHUMETPUHU U METOJIbI UX PELICHHS




[ToBTOpEHue, 0600IIEeHNE 1

31 cucTeMaTH3alus 3HaHui. 3agaun 1
TUIAHUMETPUU U METOJIbI UX PEIICHHSI
[ToBTOpEHue, 0600MICHNE U

39 cucreMaTtu3anus 3HaHuii. OCHOBHbIC 1
¢burypsl, (akThl, TEOPEMBI Kypca
CTepPeOMETPUHU

33 HroroBas koHTpOJbHAS paboTa 1

34 [ToBTOpEHME, 0606HICH%6 u 1
CHCTeMaTH3aIlus 3HAHUH

OBUIEE KOJIMYECTBO YACOB I10 34

[TPOI'PAMME







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ11 YYEHUKA

* Marematuka: ainredpa 1 Hayajaa MaTeMaTHYECKOIO aHaIM3a, FTEOMETPHSI.
I'eometpus, 10-11 knaccwl/ Atanacsas JI.C., byty3os B.®., Kagomues C.b. u

npyrue, AkimonepHoe oduiectBo «M3narensctBo «lIpocBemienue»

METOANYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
http://school; collection.edu.ru; WWW. chportal.ru; Djvu Document; Hamster

Fress Arc
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