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HOACHUTEJBHASA 3AIIMCKA

Pabouast mporpamma ydeOHOro Kypca «I['eomerpus» 0a30BOT0 YpPOBHS JIst
obyuarormuxcst 10 —11 kmaccoB paspaborana Ha ocHoBe DemepanbHOTO
roCyIapCTBEHHOTO 00pa30BaTEeILHOTO CTaHAApTa CPEAHETO 00IIero 0Opa3oBaHus,
c yu€TOM COBpPEMEHHBIX MHUPOBBIX TpeOOBaHWH, TPEIBABIAEMBIX K
MaTeMaTUYECKOMY OOpa30BaHMIO, W TPAAUIMN POCCUMCKOTO 0Opa3oBaHUS.
Peanuzanus nporpaMMbl 00ecrieunBaeT OBIAJACHUE KIFOYEBBIMU KOMIIETECHITUSIMH,
COCTaBIISIIONUMH OCHOBY JUII CaMOPa3BUTHUA W HEMPEPBHIBHOTO 0OOpa30BaHMUS,
IIEJIOCTHOCTh OOIIEKYJIbTypHOTO, JUYHOCTHOTO M TI03HABATEIHHOIO Pa3BUTHUS
JUYHOCTU 00YyYaIOUUXCSl.

HEJIU U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocth yueOHOro Kypca TE€OMETPUUM Ha YpPOBHE CpEIHEro oOIIero
oOpa3zoBaHusl OOYCIIOBJIEHAa MPAKTHUYECKOM 3HAYUMOCTBIO METANPEIMETHBIX H
MPEAMETHBIX PE3YJIbTATOB OOYYEHHS T€OMETPUM B HAINPABIECHUU JIMYHOCTHOIO
pa3BuTHs OOydaromuxcs, (OpMHPOBaHUA (DPYHKIIMOHAIIBHON MaTeMaTH4YEeCKOM
IPaMOTHOCTH, U3YUEHHUS JAPYTUX YUEOHBIX AUCUMILINH. Pa3Butue y oOyyarommxcs
OPaBUWIBHBIX IPEACTABICHUM O CYIIHOCTH W IPOHUCXOXKICHHH T€OMETPHUYECKHUX
a0CTpaKIuii, COOTHOIIEHUH PEATbHOTO W HJEATBHOTO, XapaKkTepe OTpPaKEeHUs
MAaTeMaTUYECKOW HAYKOM SIBJIEHUN U IPOLIECCOB PEATBHOTO MUPA, MECTE TEOMETPHUHU
B CUCTEME HayK M POJIM MAaTEMATUYECKOTO MOJIEIMPOBAHUS B HAYYHOM [TO3HAHUH U
B IIPaKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUSyUaLUXCS, a
TaK)K€ KayeCTB MBILIUICHUS, HEOOXOIMMBIX Ul aJanTalii B COBPEMEHHOM
oOuiecTse.

['eomeTpust siBAsieTCs OAHUM M3 0a30BBIX NMPEIMETOB HAa YPOBHE CPEIHETO
oOmero oOpa3oBaHMs, TaKk Kak OOECIEeYMBAET BO3MOXKHOCTh M3YyUCHHs Kak
JUCLUIUIMH €CTECTBEHHO-HAy4YHOW HAIIPaBIE€HHOCTH, TAK U TYMAHUTAPHOM.

Jlornyeckoe MbllUieHHEe, (opMuUpyeMoe MpU HU3YYEHUU OOydarouuMucs
NOHSATUHHBIX OCHOB F'€OMETPHUH U MOCTPOCHUHU LIETIOYKU JJOTUYECKUX YTBEPKICHUN
B XOJI€ pEIIEHUsI T'€OMETPUYECKUX 3a7ady, YMEHHE BBIJIBUTaTh M OINpPOBEPrarhb
TMIIOTE3bl HEMOCPEACTBEHHO MCHOJB3YIOTCS NPH PEHIEHUH 3a]a4 E€CTECTBEHHO-
HAyYHOTO LIMKJIA, B YACTHOCTH U3 Kypca (PU3UKH.

YMeHHue OpUEeHTUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJb BO
BCEX 001acTsIX AesTeNbHOCTU 4YesnoBeka. OpHEHTalusl 4YejIoBeKa BO BPEMEHHU U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €ro COIUAIBLHOTO ObITHA, (dopma
OTPAXKEHUSI OKPYKAIOIIEr0 MHUpPA, YCIOBHE YCIEIIHOIO IMO3HAHHUS M AKTUBHOIO
npeoOpazoBaHus  AeicTBuTenbHOCTH.  OmepupoBaHHE  MPOCTPAHCTBEHHBIMH
oOpa3amu OOBbEIMHSAET pa3HblE BUIbl YUYEOHON U TPYHOBOH IEATEIBHOCTH,



SBJISICTCSI OAHUM W3 MPOPECCHOHATHHO BAXKHBIX KA4YECTB, MOATOMY aKTyallbHA
3amaya (opMupoBaHUs y 0OYyYalOIMXCS MPOCTPAHCTBEHHOI'O MBIIIJICHUSI Kak
PA3HOBHUJIHOCTH OOpa3HOIO MBIIUIEHUSI — CYIIECTBEHHOIO KOMIIOHEHTa B
MOJITOTOBKE K MPAKTUYECKON JAEATEIHHOCTU [0 MHOTUM HaIlPaBJICHUSIM.

Llenp ocBoeHus mporpaMmbl ydueOHOTro kypca «['eomerpus» Ha 06a3zoBOM
ypoBHE o0OyueHusi — 00meo0pa3oBaTeIbHOE M OOIIEKYJIbTYPHOE pa3BUTHE
oOyyaronuxcs yepe3 ooecrieueHre BO3MOXKHOCTH TPUOOPETEHUST U UCTIOIb30BaAHUS
CUCTEMAaTHYECKUX TEOMETPUYECKUX 3HAHMM ¢  JACUCTBUH, CHelupUYHBIX
Tr€OMETPUH, BO3MOXHOCTH  YCHEIIHOTO NPOAODKEHHS  O00pa3oBaHUA  TIO
CHEIHATBHOCTSM, HE CBSI3aHHBIM C MPUKIIAIHBIM UCTIOJIH30BAaHUEM F€OMETPHH.

[IporpammMa 10 rTeoMeTpuu Ha 0a30BOM YpOBHE MpeJHA3HAYEHA MJis
00yJaronuXxcsi CpeHeN MTKOIBI, HE UCIBITHIBABIINX 3HAYUTEIIBHBIX 3aTPYIHCHUN
Ha ypOBHE OCHOBHOIo 001iero oopaszoBanusi. Takum 00pa3zoM, oOydaroniuecs: Ha
0a30BOM YPOBHE JIOJIKHBI OCBOUTH O0IIIHE MATEMATUYECKUE YMEHUS, CBI3aHHBIE CO
CHeU(PUKON TeoOMEeTpUH U HEOOXOAUMBIE JUIsl KU3HU B COBPEMEHHOMOOIIECTBE.
Kpowme sT0r0, 0OHH UMEIOT BO3MOKHOCTH U3yUUTh TE€OMETPHUIO OoJiee TIIy00KO, ecin
B JTaJbHEUIIEM BO3HUKHET HEOOXOJUMOCTh B TEOMETPHUYECKHX 3HAHUSX B
po(heCCUOHATILHON S TENIbHOCTH.

JlocTuKeHHEe 1EeNM OCBOECHHUS MpPOrpaMMbl OOECHEUMBAETCS PELICHUEM
COOTBETCTBYIOIUX 3a/a4y. [[pHopuTETHRIMU 3a7a4yaMu OCBOCHHS Kypca
«I"eomeTpun» Ha 6a30BOM ypoBHEe B 10—11 kiaccax siBIsSIOTCS:

e (QopMupoBaHuE TPENCTABICHUS O TEOMETPUM KaK 4YacTH MHUPOBOU

KYJBTYpPBI M OCO3HAHHUE €€ B3aMMOCBS3HU C OKPYKAIOITUM MUPOM;

e (opmupoBaHHE MPEACTABICHUS O MHOTOTPAHHUKAX U TeJlaX BpalleHUSKAK
0 BOXHEHIIMX MaTEeMAaTHUYECKHX MOJEISIX, ITO3BOJISIONINX OMUCHIBATh U
U3y4aTh pa3HbIC SABJICHUS OKPYKAIOMIETO MUPA;

e (opMupoBaHUE yMEHUS pACIIO3HABATH HA YEPTEKAX, MOJICIISIX U BPEATbHOM
MHpPE MHOTOTPAHHUKH ¥ TeJla BPAICHUS;

e OBJIIAQJICHUE METOJaMU pEIIeHUs 3a7ad Ha MOCTPOCHHUS Ha M300paKCHUSIX
IPOCTPAHCTBEHHBIX (PUTyp;

e (QopMupoBaHue yMeEHUS ONEPUPOBATH OCHOBHBIMU TIOHSITHSIMH O
MHOTOTpaHHHUKaX M TeIaX BpPaICHUS ¥ MX OCHOBHBIMH CBOWCTBAMH;

e OBJAJIEHUE  AITOPUTMAMHU  PEIICHWS  OCHOBHBIX  THIIOB  3a/ay;
dbopMHupoBaHWEe yYMEHHUS TPOBOJUTH  HECIOXHBIC  JOKA3aTEIbHbIE
pPacCyXJIeHUs B XOJI¢ PEIICHUS CTEPEOMETPUYECKHUX 3ajad U 3a1ad C
NPaKTHYECKUM COJICP )KaHUEM;

e Pa3BUTHE UHTEIUICKTYAJIbHBIX U TBOPUYECKUX CIOCOOHOCTEHOOYUArOIINXCS,
MO3HABATENILHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX YMEHUM, KPUTHUHOCTH
MBIIILJICHUS;



e (opmupoBanue GyHKIIMOHATEHON TPAMOTHOCTH, PEJIEBAHTHOU T€OMETPHH:
yMEHHUE PacliO3HaBATh MPOSIBICHUSI T€OMETPUUECKUX MOHSATUH, 0OBEKTOB U
3aKOHOMEPHOCTEN B PEAJIbHBIX >KU3HEHHBIX CUTYalUsIX U MPU U3yUYECHUU
IpYrux  y4eOHbIX  MPEIMETOB,  TMPOSBICHUS  3aBUCHUMOCTEH U
3aKOHOMEPHOCTEH, (HOPMYIHpPOBATh X Ha S3BIKE TE€OMETPUHU U CO37aBaTh
F€OMETPUYECKUE MOJIEIN, MPUMEHITh OCBOCHHBIM TeOMETPUUYECKUI
anmapar  JJig = pelIeHus MPaKTUKO-OPUEHTUPOBAHHBIX  3ajady,
UHTEPIPETUPOBATH U OLIEHUBATH MOJYyYEHHBIE PE3YyIbTaThI.

OTnMYNUTENBEHON OCOOEHHOCTBIO NMPOTPAaMMBI SIBJISIETCS BKJIIOYEHHE B KypC
CTEPEOMETPHUU B HaYaJle €ro U3y4eHHs 3a7a4, pelIaeMbIX HA YPOBHE HHTYUTHUBHOTO
MO3HAHUS, U OMNpEeAeTIEHHBIM 00pa3oM OpraHu3oBaHHas padoTa HajJ HUMH, YTO
CIIOCOOCTBYIOT Pa3BUTHUIO JIOTUYECKOTO M MPOCTPAHCTBEHHOTO MBIIUICHHUS,
CTUMYJIUPYET MPOTEKAaHUE NHTYUTUBHBIX IMPOLECCOB, MOTUBUPYET K JTalIbHEUILIEMY
M3YYEHUIO MIPEMETA.

[Ipeanourenue oTAAETCSA HATTIAIHO-KOHCTPYKTUBHOMY METOY OOy4Y€HHUs, TO
€CTh TEOPETHYECKHE 3HAHMSI UMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH MPEIMETHO-
NPAaKTUYECKON JEATENIbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Y
y4YallnXcs B Kypce CTEPEOMETPHUU MPOBOAUTCS 33 CUET PEUICHUS 3a/1a4 Ha CO3JaHUE
MIPOCTPAHCTBEHHBIX O00pa30B M 3ajlay Ha ONEPUPOBAHHME NPOCTPAHCTBEHHBIMHU
obpazamu. Cosznanue oOpa3a TMPOBOAUTCA C OMNOPOHM HAa HAIVISIAHOCTh, a
ornepupoBaHue 00pa30M — B YCJIOBHSIX OTBJICUECHHS OT HATJIATHOCTH, MBICIECHHOTO
U3MEHEHMS €r0 UCXOJHOTO COJIEPKAHUS.

OcHoBHBIE conepxaTenbHble JIuHuKu Kypca «l'eomerpurn» B 10-11 kmaccax:
«MHororpanHukmny, «IIpsiMble U IIOCKOCTH B MPOCTPAHCTBEY, «Tena BpaleHus»,
«BEeKTOpBI U KOOPAUHATHI B NMPOCTPAHCTBE». DOPMUPOBAHUE JTOTUYECKUX YMEHUN
pacmpenensercs He TOJIbKO MO COJIep KaTeIbHBIM JIMHUSIM, HO U TIO T0JIaM 00y4eHUS
Ha YpOBHE CpeHEro 00IIero 0opa3oBaHusl.

Conepxxanue 00pa3oBaHUsl, COOTBETCTBYIOIIEE IMPEIMETHBIM pe3yJbTaTaM
OCBOCHHS paboueil MpOrpaMMbl, paclpefe€éHHbIM TI0 TojaM OOydYeHHS,
CTPYKTYPHUPOBAaHO TaKuM 0Opa3oM, YTOOBl OBJAJCHUE TE€OMETPUUYCCKUMHU
MOHATHUSIMU U HABBIKAMH OCYIIECTBIISUIOCH MOCJIEI0BATEIBHO U MOCTYIATENBHO, C
COOJII0/IEHUEM TPUHIIMIA MPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKIIIOYAIUCH B
OOIIyI0 CUCTEMY T'€OMETPUYECKHX MPEICTABICHUNA OOy4arouIuxcs, pacumpss u
yrayOousist e€, 00pa3ysi IpOYHbIE MHOYKECTBEHHBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

Ha uzydenue reometpun otBoauTcs 2 yaca B Henento B 10 knacce u 1 yac B
Heneno B 11 kmacce, Bcero 3a nBa roga ooydenus - 102 yueOHbIX daca.



COLEPKXAHUE YYEBHOI'O KYPCA
10 KITACC

IIpsiMble ¥ MJIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  TIOHATUS ~ cTepeoMeTpud. Touka, mpsMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 aKCHOMAaTUYECKOM MOCTPOCHHH CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIICJICTBUS U3 HUX.

B3anmHOEe pacnosiokeHHe MpSIMBIX B IIPOCTPAHCTBE: IEPECEKAIOIIUECH,
IapajulesibHble M CKpeluBaromuecs npsMble. [lapamienbHOCTh NPSAMBIX U
IJDIOCKOCTEW B TPOCTPAHCTBE: NApaUICIbHBIE NPSIMBIE B  IPOCTPAHCTBE;
MapaJuIeIbBHOCTh TPEX MPSAMBIX; NapPAJLIEIBHOCTh MPSAMOW M IUIOCKOCTH. YTIIBI C
COHAIIPABJICHHBIMM CTOPOHAMM; YIOJ MEXKAYy IMpsAMBIMU B IPOCTPAHCTBE.
ITapannenbHOCTP  IUIOCKOCTEW:  IApajuleNIbHBIE  IIJIOCKOCTH; CBOMCTBA
napajieldbHbIX IJIockocTel. IlpocTeiimme mnpocTpaHCTBEHHbIE (UIYphl Ha
IJIOCKOCTH: TETPa’dAp, KyO, mapajuiesienuIie]; MOCTPOEHUE CEUCHH.

IleprieHIUKYJISPHOCTD IPSIMOM U IJIOCKOCTHU: MEPIEHAUKYIISIPHBIE IPSIMBIE B
IIPOCTPAHCTBE, NPSAMBIC MapAJUICIbHbIE W IEPIECHAMKYJSIPHBIE K IUIOCKOCTH,
IPU3HAK MEPHEHAUKYIAPHOCTH MPSIMOM U IUIOCKOCTH, TeOpemMa O MpsIMOU
MEPIICHIUKYJISIPHOW TUIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YIOJ MEXAY NPSIMON U
IUIOCKOCTBIO;  JIBYTPAHHBIM  yTOJl, JIMHEHMHBIA yroJ JABYTPAHHOIO  yria.
IleprieHIMKYIISp ¥ HAKJIOHHBIE: PACCTOSHUE OT TOYKHU 10 TUIOCKOCTH, PACCTOSIHUE OT
OpsIMOM 0 TIOCKOCTH, MPOEKIMS (GUTYphl Ha IJIOCKOCTb. [lepnenaukynsapHocThb
IJIOCKOCTEW: MPU3HAK MEPHEHIUKYISIPHOCTU IABYX IUIOCKOCTEN. Teopema o Tpéx
MEPIICHIUKYJIAPAX.

MHoOrorpaHHuKH

IToHATHE MHOTOTPAHHMKA, OCHOBHBIE JJIEMEHTHI MHOTOTPAHHMKA, BBIITYKIIbIE U
HEBBIITYKJIBIE MHOTOTPaHHUKH; pa3BEPTKa MHOrorpaHHuka. lIpusma: n-yrompHas
Opu3Ma; TpaHud U OCHOBAHUS NMPU3MBIL; MpsAMas U HAKJIOHHAs MPU3MbL, OOKOBas U
IIOJIHAs ITIOBEPXHOCTh IIPU3MBI. [Tapannenenurnen, IIPSAMOYTOJIbHBIN
napajulesienunes; U ero coucrBa. Ilmpammpma: N-yroiapHas nupamuia, TPaHU U
OCHOBaHUE MHUPaMU/Ibl; OOKOBaAsl U MOJIHAS TOBEPXHOCTh MUPAMU/IbI; IPaBUIIbHAS U
yceu€HHas MNHUpaMuAa. OIJEMEHTbl Mpu3Mbl H nupamuasl. [IpaBunbHBIE
MHOTOTPAaHHUKU: TOHATHE MPABUIBHOIO MHOTOIPAHHMKA; MpPaBWIbHASA MpU3Ma U
MpaBUJIbHAS MHUPAMUJIA; IPABUJIbHAS TPEYroJibHAs NHUpPAMUAA WU NPABUIbHBIN
TeTpasap; KyO. IlpeacraBieHune O mpaBUWIIBHBIX MHOTOIPAHHUKAX: OKTAadIp,
noaeka’ap v ukocasap. CeueHrs Npu3Mbl U TUPAMUIBI.

CummMeTpuss B IPOCTPAHCTBE: CUMMETPHUS OTHOCHUTENIBHO TOYKH, MPSIMOI,
IJIOCKOCTH. DJEMEHTHI CHMMETPHUH B TUPAMHUIAX, apaJUIeIenUNeaaX, MPaBUIbHbBIX
MHOT'OTPaHHHKAX.



Borunicnenue 31€MEHTOB MHOTOTPAaHHUKOB: pEOpa, auaroHaiu, YIJbl.
[Inomanps OOKOBOM MOBEPXHOCTHM M IIOJHOM IOBEPXHOCTH MPSMOW MPHU3MBL,
IUIOIIA/Ib OCHOBAHMM, TeOpemMa 0 OOKOBOM MOBEPXHOCTH NpsAMOM npu3Mbl.Ilnomans
OOKOBOI IMOBEPXHOCTH M NOBEPXHOCTU IMPaBWIBHOM NHpaMUAbI, TEOpEMa O
oAy yceu€HHou nupamuabl. [lonstue 06 00béme. OObEM NUpPaMUAbL, IPU3MBI.

[lonobuble Tena B mpocTpaHcTBe. COOTHOLIEHUS MEXAY IUIOMIAIIMU
MOBEPXHOCTEH, 00BEMaMK MOAOOHBIX TEJ.

11 KJIACC

Tea Bpamenust

Hunuaapryeckas MTOBEPXHOCTb, oOpa3yromue LHWIMHAPUYECKON
MOBEPXHOCTH, OCh LMJIMHAPUYECKON MNOBEpXHOCTU. [lMIMHIOp: OCHOBaHUS W
OOKOBasi TOBEPXHOCTb, OOpas3yloliass W OChb; IUIOMAAb OOKOBOM U IOJHOM
MTOBEPXHOCTH.

Konunueckass moBepxHOCTh, 00pa3yrolue KOHUYECKON MOBEPXHOCTH, OCh U
BEpILIMHA KOHUYECKOU nmoBepxHocTU. KOoHyC: OCHOBaHuME U BepIIMHA, 00pa3yromias
1 OCb; TIJIOIIA/Ib OOKOBOM U MTOJTHOM OBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yIoline
Y BBICOTA; OCHOBAHUS U OOKOBAsi MOBEPXHOCTb.

Cdepa u map: UEHTp, paauyc, AUAMETP; IUIOIIAJb MMOBEPXHOCTU CQEPBHI.
B3aumHoe pacrnonoxxenue cepbl U MIOCKOCTH; KacaTellbHas IIOCKOCTh K cdepe;
IJI0IAIb CEepPhI.

N3o00pakenne Ten BpalieHus: Ha TI0CKoCcTU. Pa3BépTka NUIMHApPA U KOHYCA.

KomOuHanuu Ten BpaileHus U MHOTOTPAHHUKOB. MHOTOTpaHHUK,
OMHCaHHBIA OKOJIO cdepsl; cdepa, BNUCAHHAS B MHOTOTPAHHUK, WJIH TEJO
BpAallCHMUS.

[Tonstue 06 06bEMe. OcHOBHBIE CBOKCTBA 00BbEMOB Tes. Teopema 00 00BEME
NPsIMOYTOJILHOTO Tapajuienenurnena u ciaeactBuss u3 He€. OObEM IMIMHIpA,
koHyca. O0béM 1mapa u miomnaab cQepsol.

[Tono6nsie Tenma B mpocTpaHcTBE. COOTHOIIEHUS MEXIY IUIOMIAIIMHU
MOBEPXHOCTEHN, 00BEMaMU MOJOOHBIX TEJl.

Ceuenusa umnuHApa (MapajuieIbHO M TMEPHEHIUKYISIPHO OCH), CEYEHUS
KOHYca (MmapalijieIbHOE OCHOBAHUIO U IMTPOXO/SIIEE Yepe3 BEPILUHY ), CECUSHHUS 1I1apa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTtop Ha miockoctu U B mpocTpaHcTBe. Cl0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOkKEHHE BEKTOpa Ha 4Kucio. Pa3znoxkeHne BeKTopa Mo TpEM HEKOMIUIaHAPHBIM
BekTopaMm. IlpaBuno mapammenenunena. Pemenwe 3amay, CBS3aHHBIX  C
IIPUMEHEHUEM IIPAaBWI AEUCTBUM C BeKTopaMHu. IIpsmoyroisibHas cucrema



KoopauHaTt B mnpocTtpaHcTtBe. Koopaunarel Bektopa. IIpocrermme 3agaun B
KOOpAWHATaX. YToJl Mexay BekropaMu. CKalsipHOE TPOU3BEICHUE BEKTOPOB.
BrrunciieHne yrioB MeXAy NMPSAMbIMU U TUIOCKOCTAMH. KOOpIMHATHO-BEKTOPHBII
METOJ IIPU PELICHUU T€OMETPUUECKUX 3a/1a4.



IHINIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ynbTaThl OCBOEHHUS MPOrpaMMbl Y4YEOHOro mMpeaMera
«MatemaTnka» XapaKTepU3YIOTCS:

I'pa:knanckoe BocmUTAHUE:

c(hOpPMHUPOBAHHOCTHIO TPAKTAHCKOHN MO3UIINH 00YUYAIOIIETOCS KaK aKTHBHOTO
U OTBETCTBEHHOIO 4Yji€Ha POCCHUUCKOro oOIecTBa, MpeACTaBICHUEM O
MaTEMaTUYECKUX OCHOBAX (PYHKIMOHUPOBAHMS PA3IMYHBIX CTPYKTYp, SBIICHUIA,
IpoLeayp TpaxkIaHCKOro ooOmecTtBa (BBIOOPHI, OMPOCHI W TIp.), YMEHHUEM
B3aMMOJEHUCTBOBATh C COLMAJIBHBIMA HWHCTUTYTAMH B COOTBETCTBUM C HX
GYHKIUSAMUA 1 HA3HAYCHHUEM.

IMaTpuoTn4yeckoe BOCIUTAHME:

c(hOpMHUPOBAHHOCTHIO POCCUNCKON IpakJaHCKOW UJICHTUYHOCTH, YBAKCHUS K
MPOUIJIOMY Y HACTOSIIEMY POCCHICKON MAaTEMATUKH, IEHHOCTHBIM OTHOIIIEHUEM K
JOCTHKECHUAM POCCHMCKUX MAaTEMATUKOB U POCCUMCKONW MAaTEMAaTHYECKOW IIKOJIBI,
K HCIOJBb30BAaHUIO 3TUX JOCTHIXKEHUW B JPYrHX HayKaX, TEXHOJOTHUAX, cdepax
3KOHOMUKHU.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(hOPMHUPOBAHHOCTHIO  HPABCTBEHHOT'O  CO3HAHMS, JTUYECKOrO  TOBEICHUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTUKCHUN HAYKH U IESITETbHOCTHIO
y4€HOT0; 0CO3HAHMWEM JIMYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMUMBOTO Oy IyIIETO.

JcTeTn4ecKkoe BOCIMTAHKE:

ACTETUYECKUM OTHOLICHUWEM K MHPY, BKIIOYas ACTETUKY MaTE€MaTUYECKUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3ajady, peleHnu, paccy X IeHUN;
BOCIPUMMYHUBOCTHIO K MATEMATUYECKUM ACTIEKTaM Pa3IMYHBIX BUJOB HCKYCCTBA.

du3nyecKoe BOCUTAHNE:

c(hOPMHUPOBAHHOCTHIO yMEHHUS TPUMEHATh MaTEMaTUYECKHE 3HAHHS B
HWHTEpecax 30pOBOTO W OE30MacHOTO 00pasa KU3HU, OTBETCTBEHHOTO OTHOIIEHUS
K CBOEMY 3JI0POBBIO (3710pOBOE€ TMHUTAaHHE, COATIAHCUPOBAHHBIN PEKUM 3aHATUM U

OT/bIXa, peryisipHas dusnueckas aKTUBHOCTb); (bu3nyecKoro
COBEPILIEHCTBOBAHMS, npu 3AHATHIX CIIOPTHUBHO-03J0POBUTEIBHOM
NEeATEIbHOCTBIO.

TpynoBoe Bocnnuranue:

TOTOBHOCTBIO K TPYIy, OCO3HAHHUEM LEHHOCTU TPYHOJIIOOHUS; MHTEPECOM K
pa3nuuHbiM  chepam  MpPoQPecCHOHANBbHON  NEATENbHOCTH, CBA3aHHBIM  C
MaTeMaTUKOW M €€ NPUIIOKEHUSIMH, YMEHHEM COBEpIIATh OCO3HAHHBIN BBIOOD
Oyayuieil nmpodeccun U peann3oBbIBaTh COOCTBEHHbBIE )KU3HEHHBIE JIAHbL;



TOTOBHOCTBIO W CIOCOOHOCTBIO K  MAaTeMAaTHYeCKOMY OOpa30BaHHWIO W
caMo00pa3oBaHWI0 Ha TPOTSIKCHHH BCEH JXU3HU, TOTOBHOCTBHIO K AKTUBHOMY
YUYaCTHIO B PEIICHUH MTPAKTUIECKUX 33724 MaTeMaTHUECKON HAIPaBICHHOCTH.

JKOJI0rnYeCcKoe BOCIIUTAHUE:

c(hOPMHUPOBAHHOCTHIO HIKOJOTUYECKON KYyJIbTYphl, TMOHHUMAHUEM BIIHSHUS
COIMATBHO-PKOHOMHYECKUX TPOIIECCOB Ha COCTOSIHUE TPUPOTHON U COIUATBLHOMN
Cpempl, OCO3HAaHWEM TJOOATBHOTO XapaKTepa DJKOJOTHYECKUX IMPOoOJeMm;
OpHEHTAIME Ha MPUMEHEHHE MAaTeMaTHYCeCKHX 3HAHUU JIS pEIICHHs 3371ad B
00JacTH OKpY’KaroIIel cpepl, IITAHUPOBAHUS MOCTYITKOB M OIICHKH UX BO3MOXKHBIX
MOCJICICTBUN IJISI OKPYKAIOIIEN CPEJIBL.

IleHHOCTH HAYYHOTO TIO3HAHMS

c(hOpPMHUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
VpPOBHIO  pa3BUTHUS HAyKM W  OOIIECTBEHHOHW TMPAKTHUKWA, TOHUMAaHHEM
MaTeMaTUYeCKOW HayKh Kak c@epbl UYeTOBEYCCKON JACATEIHHOCTH, STalloB ¢
pa3BUTHS W 3HAYMMOCTH IS Pa3BUTHS I[MBWIM3AINW; OBJIAJICHUEM SI3bIKOM
MaTEeMAaTHKH W MaTeMaTUYeCKOW KyJIbTYpOW KaK CpEICTBOM TIO3HAHHS MHPA;
TOTOBHOCTBIO OCYIIECTBIISAITh TMPOEKTHYI0 M HCCIEIOBATEIbCKYIO JACSITEIbHOCTD
WHAWBUIYAIBHO U B TPYIIIIC.

METAIIPEIAMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE Pe3yIbTaThl OCBOCHHUS IPOrpaMMbl yU4eOHOTO IpeaMera
«MareMaTuka» XapaKTePU3YIOTCS OBJIAJICHUEM YHUBEPCATbHBIMH
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCALHLIMU — KOMMYHUKAMUBHBIMU
OelicmeUs MU, YHUBEPCANbHBIMU PecYIAMUBHBIMU OeUCTBUIMU.

1)  Vuueepcanvnvie  noznaseamenvuvle  Oelicmeus, — 0becneuusaom
Gdopmuposarue 06a308blX KOSHUMUBHBIX NPOYECCo8 o0Oyuaowuxcs (oceoeHue
Memooo8  NO3HAHUA  OKpyJcarowe2o  mMupa;  NpuUMeHeHue  J02U4ecKux,
UCCIe008ameNbCKUX onepayull, ymeHuti pabomamso ¢ uHgopmayuet).

ba3oBble jornueckue AecTBUS:

e BBIABIITH M XapaKTEPH30BaTh CYIIECTBCHHBIC TIPU3HAKA MaTEMaTHYECKHUX
00BEKTOB, TOHATUN, OTHOIICHWW MEXIy MOHITHAMU; (DOpMyIupoBaTh
ompenecHUs]  TMOHATHW, yCTaHABIMBATh  CYIICCTBEHHBIH  IPU3HAK
KJaccu(UKauu, OCHOBaHUA JUIsi OOOOIIEHUS M CpPaBHEHHUS, KPUTEPUU
MIPOBOAMMOTO aHAJIN3a;

e BOCIpPUHUMATH, (QOopMyIHpOBaTH U MPEOOPA30BBHIBATH  CYKICHUS:
YTBEPAUTEIIbHBIE W OTPUIIATENIbHBIC, €IWHUYHBIC, YACTHBICE W OOIIUE;
YCIIOBHBIC;

e BBIBISITh  MAaTEMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
mpoTuBopedrss B (pakTax, JAHHBIX, HAOIIOJACHUSX W YTBEPKICHUSIX;



MpeaiaraTh KPUTEPUH JJIS BBISIBJICHUS 3AKOHOMEPHOCTEH HUIPOTHUBOPEUHH;

e JIeNaTh BBIBOJBI C HCIIOJIb30BAHWEM 33aKOHOB JIOTHMKH, JIE€IYKTUBHBIX WU
MHIYKTUBHBIX YMO3AKIIOUEHUH, YMO3AKIIOUEHNH 110 aHAJIOTHH;

e TPOBOJAHTH CaMOCTOSITEJIBHO J0Ka3aTebCTBA MaTEeMaTHYECKHX
YTBEPKJICHUN (MIPSIMbIE U OT MPOTHUBHOIO), BHICTPAaUBATh apryMEHTAIIMIO,
OPUBOJUTH TPUMEPHI U KOHTPIPUMEPHI; O0OOCHOBBIBATH COOCTBEHHBIE
CYKJICHUS U BBIBOJIBI;

e BBIOMpATH CcHoco0O pelreHus ydyeOHOM 3adadyd (CpaBHUBATh HECKOJBKO
BApUAHTOB peEUICHUs, BBHIOMpaTh HauOoJiee MOAXOASAIMA C YIETOM
CaMOCTOSATENIbHO BBIIEJIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBare/ibCKkue 1eiicTBHA:

e HCIOJb30BATh BOMPOCH KaK HCCIEAOBATENbCKUN MHCTPYMEHT MO3HAHUS;
(opMynHpoBaTh BOMPOCHI, (UKCUPYIOLIME NPOTUBOpEUnE, MpodIIeMy,
yCTaHaBIMBAaTb HUCKOMOE€ W  JlaHHOE, (POPMHUPOBATH  THIOTE3Y,
apryMEHTUPOBATh CBOKO MO3ULUIO, MHEHHE;

e IIPOBOJMTH CaMOCTOSITEJIbHO CIUTAaHUPOBAHHBIN HKCIIEPUMEHT,
UCCIIEJIOBAaHUE IO YCTAaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTH4eCKOro
0o0BbEKTa, SBJIEHUS, MPOLECCa, BBISBICHUIO 3aBHCHUMOCTEH MEXIY
00BbEKTaMHU, SIBJICHUSIMU, ITPOLIECCAMH;

e CaMOCTOSITENHHO (hOPMYTUPOBATH OOOOIIECHUSI M BBIBOJIBI 110 pe3yjIbTaTaM
OPOBEAEHHOIO HAOMIOIEHUS, UCCIEIO0BaHMs, OLEHUBATH JOCTOBEPHOCTb
MOJTYYEHHBIX PE3yJIbTaTOB, BHIBOJIOB U 000OIIECHUI;

e TIPOTHO3MPOBATH BO3MOXHOE pPa3BUTHE IMpollecca, a TAKXKE BBIIBUTaTh
MPEANOJIOKEHUS O €r0 PA3BUTUU B HOBBIX YCIOBHSIX.

Pabora c undgopmanmeii:

e BBIABJITH AePUIITHI HH(DOPMAIUHU, TAHHBIX, HEOOXOUMBIX JUIsl OTBETaHA
BOIIPOC U VISl pELLICHUS 33/1a4K;

e BbIOMpaTh HMH(OpPMAIMIO U3  HMCTOYHUKOB  PA3IUYHBIX  THUIIOB,
aHAM3UPOBaTh, CHCTEMATU3UPOBATh M MHTEPIIPETUPOBATH MH(POPMAIIHIO
Pa3IMYHBIX BUIOB U POPM MpEACTABICHHUS;

e CTPYKTYypUPOBaTh WHGOPMAIIUIO, TIPEICTABIATH €€ B Pa3IUYHBIX (HOpMax,
WUTIOCTPUPOBATH TpaduyuecKy;

e OIICHUBATH HaJE&KHOCTD uHdopmaruu o CaMOCTOSITEIIBHO
c(hOpMYITUPOBAHHBIM KPUTEPHUSM.

2)  Vuueepcanvhvlie  KOMMYHUKamugHble  Oelicmgus,  0becneuusaronm

chOpMUPOBAHHOCMb COYUATLHBIX HABLIKOG 00YYAIOUWUXCH.

Oo0wmenue:



BOCIPUHUMATH U (DOPMYIHPOBATH CYK/ICHUS B COOTBETCTBUHU CYCIOBHSIMU
U LIEJISIMU OOLLEHUS; ICHO, TOUHO, TPAMOTHO BBIPA)KaTh CBOIO TOUKY 3PEHHUS
B YCTHBIX M IMUCbMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS 110 XOJy PEIICHUS
3aJ1a4l, KOMMEHTUPOBATh MOJYyYEHHBIN PE3yJIbTaT;

B X07ie 00CYKJI€HHS 3a]1aBaTh BOIIPOCHI MO CYLIECTBY OOCYXAaeMOM TEMBI,
poOJIEMBI, pelIaeMOil 3a/1a4M, BBICKa3bIBaTh UAECH, HALICJICHHBIE HA MIOUCK
pELIEHHUS; COMOCTAaBIATh CBOM CYXKIEHUA C CYXICHUAMU JAPYTUX
YYaCTHUKOB AMANIOra, OOHapyXMBaTh pa3iIU4Me€ U CXOJCTBO IMO3ULUH; B
KOPPEKTHOI opme PopMyTHUpOBaTH Pa3HOTIIACHS, CBOU BO3PAKEHUS;
NPEACTABIATh  PE3yJIbTaTbl  PEIICHWs  3aJayd,  OKCIIEPUMEHTA,
UCCIEIOBAaHMs,  IPOEKTa;  CaMOCTOSITENBHO  BbIOMpaTh  opmar
BBICTYIICHUS C YUETOM 33124 NMPE3EHTALIMN U OCOOEHHOCTEN ayJUTOPHUH.

CorpyaHuvecTBo:

3)

MOHUMATh U UCTIOJIH30BATh MPEUMYIIIECTBA KOMaHAHONW ¥ UHAUBUIYaTbHON
paboThl TpHW peNIeHUU Yy4YeOHBIX 3aJad; MPUHUMATH I1eJTh COBMECTHOU
NEATETPHOCTH, IUIAHUPOBATh OPTaHU3AIMIO COBMECTHOM  pabOTHI,
pacmpenensiaTb BHIBI paldOT, JOTOBApUBATHCS, OOCYXKIaTh MPOIECC U
pe3ynbTaT paboThl; 0000IIaTh MHEHHUSI HECKOIBKUX JIFO/ICH;
y4acTBOBATh B IPYIIOBBIX opMax padoThl (00CYKIeHNs, 0OOMEH MHEHH,
«MO3TOBBIE MITYPMBD» W HWHBIC); BBIMOJHATH CBOIO YacTh pabOTHl U
KOOPJIMHUPOBATH CBOU ICUCTBUS C IPYTUMH YJICHAMHU KOMAaH/IbI; OTICHUBATh
KaueCTBO CBOETO BKJIaga B OOMMH TPOAYKT TI0 KPUTEPHSM,
c(hOpMYTUPOBAHHBIM YYACTHUKAMHU B3aUMOICHCTBHSI.

Vuueepcanvnvie  pezynamuenvie  Oelicmesus, obecneuusaiom

Gdopmuposarue cMblCLOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranusamnus:

COCTAaBJISITh IJIaH, aJITOPUTM PEUIECHUS 3a]1auH, BBIOUPATh CIIOCOO peleHus
C Y4€TOM MMEIOIIHUXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C Y4ETOM HOBOU
uH(popMaIuu.

CaMOKOHTPOJIb:

BJaJI€Th HABBIKAMU TI03HABATENBbHOM pediieKCMM Kak OCO3HaHUs
COBEpLIAEMBIX JEUCTBUHM U MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB;
BJIAJIETh CIIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJISI IPOLIECCA U PE3yJIbTaTa
pelIeHns MaTEMAaTHYECKOM 3a/1auu;

IIPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTB IIPU PELICHUH 3a1a4H,
BHOCUTb KOPPEKTUBHI B JESITEIbHOCTh HA OCHOBE HOBBIX OOCTOSITENLCTB,
JaHHBIX, HAJCHHBIX OIIUOOK, BBISIBJICHHBIX TPYIHOCTEH;



e OIICGHUBATh COOTBETCTBUE pE3yibTaTa IEIU U YCJIOBHUSIM, OOBSICHATH
OPUYMHBI JTOCTHKEHUS WIM HEIOCTHXKCHHSI PE3ybTaTOB JIEATEIbHOCTH,
HAXOJUTh OIIMOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATBI
10 KITACC

OmnepupoBaTh NOHATUSMH: TOUKA, IPAMAsl, TNIOCKOCTb.

[IpuMEHATh aKCMOMBI CTEPEOMETPUM M CIEACTBUS W3 HUX NPU PELICHUU
r€OMETPUYECKHX 3a/a4.

OnepupoBaTh NOHATHIMU: MAPATIIETBHOCTh U MEPIEHANKYISIPHOCTD MPSMBIX
U IIJIOCKOCTEHN.

KnaccupunupoBaTe B3aMMHOE pACMONOKEHHE NPSAMBIX U IJIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBaTh MOHATUSAMH: JABYIPAaHHBIM yroi, IpaHd JBYTPaHHOIO YIJa,
pedpo ABYTpaHHOIO yria; JUHEHHBIM YroJ JIBYIPaHHOIO YIJIa; TpagyCHas Mepa
JIBYTPAHHOTO yTJa.

OnepupoBaTb NOHSATUSAMM: MHOTOTPAaHHHMK, BBINYKJIBIA W HEBBITYKJIbIN
MHOT'OIPAHHHMK, 3JIEMEHTBl MHOTOTPaHHHUKA, MPABWJIbHBIA MHOTOTPAHHUK.

Pacnio3HaBaTh OCHOBHBIE BHJABI MHOTOIPAaHHUKOB (MHUpamMuaa; mpuU3Ma,
PSIMOYTOJIbHBIN Tapaijiesienunes, Kyo).

KnaccupunupoBate ~ MHOTOIpaHHUKH,  BbIOMpass ~ OCHOBaHUSA  JUIA
Kiaccupukauuyu (BBIIYKIbIE W HEBBITYKJIbIE MHOTOIPAHHUKH; IPABUJIbHBIE
MHOTOTPAHHUKH; TIPSIMbIE U HAKJIIOHHBIE MPU3MBI, MTapajieIenUIebl).

OnepupoBaTh MOHATUSMHU: CEKYIIAs MIIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBACHATD NPUHLIUIIBI TIOCTPOCHUSI CEYEHUM, UCTIOB3YsI METOJ] CIIE/I0B.

CrpouTh ceueHHs MHOTOIPDAHHMKOB METOJOM  CJIEOB, BBIIOJHATh
(BBIHOCHBIE) TUIOCKHE YEpPTEX U U3 PUCYHKOB MPOCTBHIX OOBEMHBIX (UTYp: BHI
CBEpXy, COOKY, CHU3Y.

Pematp 3aaun Ha HAXOXKJIEHUE T€OMETPUUYECKUX BEJIMUMH MO0 o0pa3uam Wiu
aNropuT™MaM, NPHUMEHSS W3BECTHBIE AHAIUTHYECKHE METOJIbl IPHU PELICHUU
CTaHJIApPTHBIX MAaTEMaTHYECKUX 3a/1ay Ha BBIYUCIICHUE PACCTOSHUN MEXIy IBYMs
TOYKaMH, OT TOYKA JO MNPSIMOM, OT TOYKH [JO IUIOCKOCTH, MEXKIY
CKPEUIMBAIOIIUMHUCS MPSIMBIMHU.

Pematp 3a1aun Ha HAXOXKJECHUE T€OMETPUUYECKUX BEIMYUH MO 00pas3am Win
aIropuT™MaM, NPHUMEHSS W3BECTHBIE AHAJIUTHYECKHE METOJIbl IPU PELICHUN
CTaHJApPTHBIX MAaTEMaTUYECKUX 3aJady Ha BBIYUCICHHUE YIJOB  MEXKIY
CKPEIMBAIOIIMMUCSA HPSMBIMHA, MEXAYy MNpAMOM U IUIOCKOCTBIO, MEXKIY
IUIOCKOCTSIMH, IBYTPAHHBIX YIJIOB.



Boruncnate 00bEMBI M IUTOMIAM TOBEPXHOCTEH MHOTOTPAaHHUKOB (ITpHU3Ma,
NUpaMua) C IpUMEHEHHEM (POPMYJT; BBIYUCIISATH COOTHOIIEHUS MEXAY IO IMU
OBEPXHOCTEHN, 00bEMaMU NTOTOOHBIX MHOTOTPAHHHUKOB.

OnepupoBarh NOHATHSAMHU: CHMMETPUsS B MPOCTPAHCTBE; LEHTP, OCb M
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IJIOCKOCTh CHMMETPUH (PUTYPHI.

W3Bnekatb, mnpeoOpa3oBbIBATH M HHTEPHPETUPOBATH HH(MOpPMALMIO O
IPOCTPAHCTBEHHBIX F€OMETPUUECKUX (PUTypax, MPEJCTABICHHYIO Ha YepTexkax U
PUCYHKaX.

[TpumensTh reomeTprudeckue (HakThl Ui pELICHUs CTEPEOMETPUUECKHX 3a/1ay,
IIPEAIOIAraoIuX HECKOIBKO IIaroB PEIIEHUs, €CIIA YCIOBUS IPUMEHEHHUS 3aaHbl
B sSIBHOU (hopme.

[IpuMmensaTe mpocTeWmne NpPOrpaMMHBIE  CPEACTBA W DJIEKTPOHHO-
KOMMYHHUKAIIUOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKHX 3a/1a4.

[IprBoaNTH NpHUMEpPHl MATEMATHYECKUX 3aKOHOMEPHOCTEM B NPUPOAE U
YKU3HH, PACIIO3HABATH IIPOSIBJICHUE 3aKOHOB '€OMETPUU B UCKYCCTBE.

[IpuMEHATH IOJTYYEHHBIE 3HAHWA HA IPAKTUKE: aHAIM3UPOBATh pEalbHBIC
CUTyallud W IPUMEHATh W3YUYEHHBIC IOHATHS B IIPOLIECCE IMOUCKA PELICHUS
MaTeMaTU4ecK CQHOPMYIUPOBAHHOM MPOOJEMBbI, MOJEIUPOBATH PpEaJbHbIE
CUTyallUh Ha S3bIKE TIE€OMETPHUM, HCCIEA0BATh IIOCTPOCHHBIE MOJEIU C
MCIIOJIb30BaHUEM T'€OMETPUUECKUX MOHATHI U TeopeM, annapaTa aareOpsbl; pelarh
[IPAKTUYECKUE 3a1a41, CBA3aHHBIE C HAXO0XKICHUEM I'€OMETPUYECKUX BEIIMYHH.

11 KJIACC

OnepupoBaTh TOHITHAMH: MHJIMHIAPHYECKAsS IMOBEPXHOCTh, OOpPa3yOIIHEC
MAJTUHAPUYECKOW  TOBEPXHOCTH;  IIWIMHIAP;  KOHWYECKas  IMOBEPXHOCTb,
oOpa3yrolre KOHMIECKOH TOBEPXHOCTH, KOHYC; c(heprdeckas MIOBEPXHOCTb.

Pacnio3naBath Tena BpaieHus (UWIMHAP, KOHYC, cdepa U map).

OOBICHATH CITOCOOBI MOTYUYEHUS TE BPAIICHHUS.

KnaccudummpoBats B3auMHO€E pactoyioxKeHHe cPephl U MIOCKOCTH.

OnepupoBaTh MOHATHSIMH: IIAPOBON CETMEHT, OCHOBAaHUE CEIrMEHTA, BHICOTA
CeTMEHTa; IIApOBOW CJIOW, OCHOBAaHWE IIIAPOBOTO CJOs, BHICOTA IIAPOBOTO CIOS;
IapOBOU CEKTOP.

Boluucnsate  00BEMBI M MJIOIIAAM  TNOBEPXHOCTEHM  Tell  BpauleHus,
T€OMETPUYECKUX TEJ C MPUMEHEHUEM (POPMYIL.

OnepupoBaTh NOHATHAMHU: MHOTOTPAaHHUK, BIUCAHHBIN B cPepy W ONMMMCAHHBIN
okoJ10 cepsl; cepa, BIMCaHHAsT B MHOTOTPAHHUK WJIH TEJIOBPAIIICHHUS.

BBIYUCHATE COOTHOIICHHS] MEXAY IUIOIIAIASIMU MOBEPXHOCTEN U 00bEMaMU
MOO0HBIX TE.



N300paxaTh u3ydaeMble (QUIYpbl OT PYKH M C NPUMEHEHHUEM MPOCTHIX
YEepTEKHBIX NHCTPYMEHTOB.

BBINONHATH (BBIHOCHBIE) INTIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
duryp: Bux cBepxy, cCOOKy, CHU3Y; CTPOUTH CEUCHHS TEJ BPAILLICHUSI.

W3Bnekatb, HWHTEPHPETUPOBATH U MpeoOpa3oBbIBaTh HH(OpPMALMIO O
IPOCTPAHCTBEHHBIX F€OMETPUUECKUX (PUrypax, MPEACTABICHHYIO Ha YepTexkax U
PUCYHKaX.

OnepupoBath MOHATUEM BEKTOP B IPOCTPAHCTBE.

BpImONHATE IEUCTBUSA CHOKEHUS BEKTOPOB, BBIYMTAHMS BEKTOPOB U
YMHOXEHHS BEKTOpA Ha YUCIIO, 0OBACHATh, KAKUMH CBOICTBAMH OHU 00JIaJato0T.

IIprMeHATh IpaBUIIO apAJLIIEICIIUIIEAA.

OneprpoBaTh NOHATHUAMU: IEKAPTOBBI KOOPAMHATHI B MPOCTPAHCTBE, BEKTOD,
MOJYJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOPA, YOI MEXIY
BEKTOPAMHU, CKAJIPHOE IPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIIJIAHAPHBIE
BEKTOPBI.

HaxomuTe cymMMy BEKTOPOB M NMPOU3BEAEHNE BEKTOPA HA YUCIIO, YTOJI MEXKITY
BEKTOpPaMH, CKaJsIpHOE TPOW3BEICHHUE, PACKIAIbIBaTh BEKTOpP II0 JIBYM
HEKOJIJIMHEAPHBIM BEKTOPaM.

3anaBaTh IJIOCKOCTh YPABHEHHUEM B JIEKAPTOBOM CUCTEME KOOPAUHAT.

[TpumensTh reomeTprudeckue (HakThl Ui pelIeHUs CTEPEOMETPUUECKHX 3a/1ay,
MPEANONAraloIMX HECKOIBKO IArOB PELICHHUS], €CJIA YCIOBUS IPUMEHEHUS 3aJaHbl
B sSIBHOU (hopme.

Pemars mpocreilie reoMeTpUYECKHE 3aJaYd HAa MPUMEHEHUE BEKTOPHO-
KOOPAMHATHOI'O METO/IA.

Pemrare 3amaum Ha JOKAa3aTENbCTBO MATEMAaTHYECKUX OTHOLIEHWUW U
HaXO0KJIEHUE T€OMETPUUYECKUX BEIMUYUH MO 00pas3liam WiId ajJropuT™MaM, MpUMEHsIs
W3BECTHBIC METOBI IPU PELICHUH CTAHAAPTHBIX MATEMATUYECKUX 3a/1a4.

[IpruMmensaTh mpocTeWire NPOrpaMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHMKAIIMOHHBIE CHCTEMBI IIPHU PEIICHUH CTEPEOMETPUUECKUX 3a1a4.

[IpuBoINTH NpHUMEpPHl MATEMATHYECKUX 3aKOHOMEPHOCTEM B NPHUPOAE U
YKW3HU, PACTIO3HABATh POSIBJIEHNE 3aKOHOB FT€OMETPUU B HCKYCCTBE.

[IprMeHATh MOJyYEHHBIE 3HAHUS HA NPAKTHUKE: aHAIW3UPOBATH PEATIbHBIC
CUTyallud W TIPUMEHSTh W3YUYEHHBIC IOHATHS B INIPOILIECCE MOUCKA PELICHUS
MaTeMaTH4eCKu C(OpPMYIHpPOBAHHOW MpPOOJIEMBbI, MOJECIUPOBATh pealIbHbIC
CUTyallUH Ha S3bIKE TIE€OMETPUH, HCCIEAOBAaTh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T€OMETPUUYECKUX MOHATUI U TEOpEM, anmnapara ajareopbl; pemarhb
NPAKTUYECKUE 33141, CB3aHHBIE C HAXOXKIECHUEM I'€OMETPUYECKUX BEJIMYHH.



TEMATHYECKOE IIJNTAHUPOBAHHUE

10 KUIIACC
KonuyecTBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposBbie)
Konrpoabubie | IlpakTuyeckue
n/n NPOrpamMMbl Bcero o0pa3oBarte/ibHbIE
padoThI padoThI
pecypcbl
1 BBenenue B ctepeoMeTpuio 10 0 0
5 [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1 0
[TapanienbHOCTb NPSIMBIX U IUIOCKOCTEH
3 HepHeHZII/IIEYJIFIpHOCTL TPSIMBIX U 12 1 0
IJIOCKOCTEN
4 VYTrubl MeXAy OpSIMBIMH U IJIOCKOCTSIMU 10 1 0
5 MHororpanHuku 11 1 1
6 OO6BbEMBI MHOTOI'PaHHUKOB 9 1 1
7 [ToBTOpEHME: CEUEHHUsI, PACCTOSIHUSA U YIJIbI 4 1 0
OBUIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 68 6 2




11 KJIACC

KonuyectBo yacos DJIEKTPOHHbBIE

HanmenoBaHue pa3jiesioB U TeM uu(ppoBbIe
Ne n/m P KourpoJububie | IIpakTuyeckue (upp )

NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE

padoThI padoThI
pecypcsl

Tena BpaieHus 12

O0bEMBI TEN 5

BekTopbl U KOOpAMHATEI B IPOCTPAHCTBE 10

[ToBTOpenue, 06001ICHNE, 7 1

cucTeMaTru3alus 3HaHui
OBUIEE KOJIMYECTBO YACOB 110 ITPOTPAMME 34 3 0




HOYPOYHOE IIVTIAHUPOBAHHUE
10 KJTACC

Ne
n/n

Tema ypoka

KoauuecTBO 4acoB

Bcero

KonTpoabHbie
padoThI

IpakTuyeckue
padoThI

Jara
U3ydeHus

DJIEeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

OCHOBHBIE OHATHS CTEPEOMETPUH: TOUKA,
npsiMasi, II0CKOCTh, IPOCTPAHCTBO.
[IpaBuna nzo0paxeHust Ha pUCyHKax:
N300pakeHHsI TUIOCKOCTEH, MapalIeIbHbBIX
IpsAMBIX (OTPE3KOB), CEPEANHBI OTPE3Ka

IlonsTus: MepeceKarommecs 1mI10CKOCTH,
NnepeceKkarommecs npsaMas U rmi0CKOCTb

IlonsTus: NnepeceKaromuecs mI0CKOCTH,
nepecekarommecs npsaMas 1 rmjiIoCKOCTb

3HaKOMCTBO C MHOTOI'paHHUKaMH,
n300pakeHre MHOTOIPaHHUKOB Ha
pPHCYHKaX, Ha MPOEKIIMOHHBIX YepTexkax

HauanbHble cBeieHus 0 KyOe U mupamu/e,
UX pa3BEPTKU U Mozaenn. CedeHust
MHOT'OI'PAHHUKOB

HauanpHble cBefieHNs 0 Ky0e U upamuie,
UX pa3BEPTKU U Mozaenn. CedeHus
MHOTOI'PAHHUKOB

[TousaTHEe 00 aKCHOMATHUYECKOM
MOCTPOEHUU CTEPEOMETPUN: AKCUOMBI
CTEPEOMETPHUH U CJICJICTBHS U3 HUX




IToHsTHE 00 AKCHOMATHYECKOM

8 [IOCTPOEHUHU CTEPEOMETPUU: AKCUOMBI
CTEPEOMETPHUU U CIEICTBUS U3 HUX
[TonsiTrie 00 aKCHOMATUYECKOM

9 MOCTPOCHUU CTEPEOMETPUU: AKCUOMBI
CTEPEOMETPUU U CIEACTBUS U3 HUX
[TonsiTHE 00 AKCMOMATHYECKOM

10 MOCTPOCHUU CTEPEOMETPUU: AKCUOMBI
CTEPEOMETPUH U CIEACTBUS U3 HUX
B3anMHOe pacnonoxeHue NpsMbIX B

11 IIPOCTPAHCTBE: NIEpPECEKaroIImecs,
napaJuleNbHbIe U CKPEIIUBAIOIINECs
npsIMbIe
[TapanienbHOCTb MPSMBIX U MIJIOCKOCTEH B

12 IIPOCTPAHCTBE: NapaJUIeIbHbIE IPSIMBIE B
IIPOCTPAHCTBE; NapAJUIEIBbHOCTD TPEX
MPSIMBIX
[TapanienbHOCTb NPSAMBIX U IJIOCKOCTEN B

13 npocTtpascTse: [lapamienbHOCTh IpsAMO 1
IJIOCKOCTH

14 VYTIIBI ¢ COHANpPaBICHHBIMU CTOPOHAMU

15 Yroa Mexay NpssMbIMHU B IIPOCTPAHCTBE

16 Yroa Mexay NpssMbIMHU B IIPOCTPAHCTBE

17 [TapayeabHOCTB TUIOCKOCTEN:
napajuliesbHbIe MII0CKOCTH

18 CBolicTBa napajuiebHBIX MJIOCKOCTEN

19 [Ipocreiinre npocTpaHCTBEHHBIE (QUTYPHI

Ha TJIOCKOCTH: TeTpadap, Ky0,




napaaaClICIIIIC

20 [TocTpoenue ceueHuit

21 [TocTpoenue ceueHuit
Kontpoinbnas padora mo teme "[Ipsmbie u

22 MJIOCKOCTH B MPOCTPAHCTBE.
[TapaniaenbHOCTh MPSAMBIX U TIJIOCKOCTEH"
[IepnieHIUKYIAPHOCTD NPAMOU U

23 IUIOCKOCTH: NIEPIEHANKYJIISIPHBIE NIPSMBIC B
IIPOCTPAHCTBE

24 [IpsimMble napasenbHble U
NEPIEHIUKYJIIPHBIE K INIOCKOCTH

o5 [IpsimMble napasienbHble U
NEPIEHIUKYJISIPHBIE K IIOCKOCTH

26 [Tpu3Hak NeprneHuKyIIpPHOCTU IPSIMON U
IJIOCKOCTH

97 [Tpu3Hak NepneHIuKyIIpHOCTH IPSIMON U
IJIOCKOCTH

28 TeopeMa 0 IpsAMON MEPIIEHIUKYIIAPHOU
IIJIOCKOCTH

29 TeopeMa 0 psAMON NEPIEHAUKYIISIPHON
IJIOCKOCTH

30 TeopeMa 0 IpsAMON MEPIIEHIUKYIIAPHOU
IIJIOCKOCTH
[leprieHauKyNIAp U HAKJIOHHBIE: PACCTOSHUE

31 OT TOYKH JI0 TUTOCKOCTH, PACCTOSTHHAE OT
IPSIMOM A0 MJIOCKOCTH

32 [lepneHiuKymsip ¥ HAKJIOHHBIE: PACCTOSTHUE

OT TOYKHU OO IIJIOCKOCTHU, PACCTOSAHUC OT




HpHMOﬁ J0 IINIOCKOCTH

[leprieHauKyNIAp U HAKIIOHHBIE: PACCTOSHUE

33 OT TOYKH JI0 TUNIOCKOCTH, PACCTOSTHUE OT
IPSIMOM JI0 IIIOCKOCTH
KonrtponbHas pabora no reme

34 "IleprieHAUKYIISp U HAKIIOHHBIE:
paccTOsiHUE OT TOYKH /10 TJIOCKOCTH,
paccTosiHue OT MPSMOU J0 TIIOCKOCTH"

35 VYTIbl B IPOCTPAHCTBE: YIOJI MEXAY
IPSIMO U TJIOCKOCTBIO

36 JIByrpaHHBIN yroJl, JMHEUHBIA yroJl
JBYTPaHHOIO yria

37 JIByrpaHHBIN yroJl, JMHEUHBIA yroJl
JBYTPaHHOIO yria
[IepnieHAMKyYISAPHOCTD INTIOCKOCTEN:

38 MpU3HAK NEPIEHAUKYISIPHOCTH JBYX
IIJIOCKOCTEMN
[IeprieHAMKyYISAPHOCTD INIOCKOCTEN:

39 MpU3HAK NEPIEHAUKYISIPHOCTH JBYX
IIJIOCKOCTEMN
[lepneHAMKYISIPHOCTD MJIOCKOCTEN:

40 MpU3HAK MEPIEHAUKYISIPHOCTH JBYX
IIJIOCKOCTEMN

41 TeopeMa 0 TpE€x NepreHIuKyIsIpax

42 TeopeMa 0 TpE€X NepreHIuKyIsIpax

43 TeopeMa 0 TpE€x NepreHIuKyIsIpax

44 KoHnTtponbHas paboTta 1mo Temam

"IlepneHIUKYISIPHOCTD MPSIMBIX U




wiockocTe" u "Yribl MeXAy OpSMbIMU U
IUIOCKOCTSIMU"

45

[TonsiTHE MHOTOTPaHHUKA, OCHOBHBIE
3JIEMEHThl MHOIOTPAHHUKA, BBIITYKIIbIE U
HEBBIITYKJIbIE MHOIOTPAaHHUKH; pPa3BEPTKa
MHOI'OIPaHHHUKA

46

IIpusma: n-yronbHas Ipu3Ma; rpaHu U
OCHOBAHUS IIPU3MBI; IIPsIMasi U HAaKJIOHHAs
IIPpU3MBbL; OOKOBas U MOJHAs IOBEPXHOCTh
IIPU3MBI

47

[Tapamienenunen, npsMOyroJIbHBIA
napajJiesIeuIe]] 1 ero CBOMCTBa

48

[TpakTuueckas padota "[lupamuna: n-
yroJibHas MUpamuia, TpaHu U OCHOBAaHUE
NUpaMU/JIbl; OOKOBAs U MOJIHAS
MMOBEPXHOCTh MUPAMU/IBI; TPABUIIbHAS U
yceu€HHas nupamua"

49

[TpaBUIbHBIE MHOTOTPAHHUKU: TIOHATHE
NPaBUIBHOTO MHOTOTPAHHUKA; TPABHIIBHAS
NpY3Ma U MpaBUIIbHAS MAPAMU/IA;
NpaBUIbHAS TPEYrOIbHAS MUPAMHIA U
MPaBWIBHBIN TETpasap; KyO

50

[IpencraBnenue o mpaBUIbHBIX
MHOTOTPAaHHHUKAX: OKTAdIP, TOJACKA AP U
MUKOCa3IP.

51

CummeTpusi B IPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEIIHO TOYKH, TTPSIMOM, TIFTIOCKOCTH.
DNeMEeHThl CAMMETPUU B TUPaMUIaX,
napajuiejenuneaax, npaBUiIbHbIX




MHOTI'OI'paHHHUKax

Brlunciaenue 31eMeHTOB MHOTI'OI'PpaHHUKOB:

52 . 1 0 0
p€6pa, nuaroHau, yrisl
[Tnomaas 60KOBOM MOBEPXHOCTH M ITOJTHOM
53 MOBEPXHOCTH MPSIMOK TPU3MBI, TIOIIAH 1 0 0
OCHOBaHUH, TeopeMa 0 OOKOBOH
MOBEPXHOCTHU MPSIMOI MPU3MBbI
[Tnomane 60KOBOM MOBEPXHOCTH U
54 MOBEPXHOCTH NIPABWIILHOW MUPAMHUJIBI, 1 0 0
TeopeMa O MIIoIa I OOKOBOM MOBEPXHOCTH
yCeuEHHOM MUPaMHU/IBI
55 'I'COHTPOJII)HaSI pa6?Ta o TeMe 1 1 0
MHororpaHHuku
56 [Tonsitue 06 00BEME 1 0 0
57 O0BEM TUpaMuIbI 1 0 0
58 O0BEM UpaMuIbI 1 0 0
59 O0BEM TUpaMUIBI 1 0 0
60 [TpakTtuyeckas padora "OOBEM nmupaMuabr" 1 0 1
61 O06BEM npu3MbI 1 0 0
62 O0BEM pU3MBI 1 0 0
63 OO0BEM TTPU3MBI 1 0 0
64 KoHnTponbsHas pa6"oTa 1o Teme "OO0bEMBI 1 1 0
MHOTOTPaHHUKOB
[ToBTOpeHue, 06001IeHNE CHCTeMaTU3AIINS
65 3HaHui. [TocTpoeHne ceueHuit B 1 0 0
MHOTOTPaHHHKE
66 [ToBTOpeHmE, 0000IICHNE CUCTEeMATH3AIIUS 1 0 0




3HaHUW. BeIUuKClIeHUE PacCTOSHUM: MEKIY
JIBYMsI TOUKaMH, OT TOYKH 0 MPSMOH, OT
TOUKH JI0 TIOCKOCTHU, MEXKTY
CKPEIIHBAIOIIUMUCS TPSIMBIMU

67

HtoroBas koHTpoJIbHAs paboTa

68

[ToBTOpenue, 06001IEHNE CUCTEMAaTU3ALIS
3HaHUU. BBIYKCIIEHNE YTIIOB: MEXKIY
CKPELIMBAIOIIMMHUCS IPSIMBIMU, MEKIY
IPSIMOM M TNIOCKOCTBIO, JBYTPAHHBIX
YIJIOB, YIJI0B MEXAY IIJIOCKOCTSAMU

OBIIEE KOJIMYECTBO YACOB I10
[TPO'PAMME

68




11 KJIACC

Ne i/

Tema ypoka

KoauuecTBO 4acoB

Bcero

KoHTpoJbHbIe
padoThI

IIpakTHYeckue
padoThI

JlaTa
U3y4yeHus

DJIEKTPOHHbBIE
uugposbie
o0pa3oBaTte/ibHbIE

pecypchl

Cdepa u map: ueHTp, paauyc, 1MaMeTp;
IJIOIA]b TTOBEPXHOCTHU chephl

B3aunmMHoe pacrnionoxenue chepsl u
TUIOCKOCTH; KacaTelbHask INIOCKOCTh K
chepe; uiomanb chepsl

N3o6paxenue chepsl, mapa Ha
wiockoctu. CedeHus mapa

]_II/IJ'[I/IH)IpI/I‘-ICCKaSI IMOBEPXHOCTD,
o0pa3yrolne UIHHIPHIECKOM
MOBEPXHOCTH, OCh IIMIIMHAPHUECKON
MMOBEPXHOCTH

Hunuuap: ocHOBaHMS 1 OOKOBas
MOBEPXHOCTh, 00pa3yroIias 1 och;
IUIOIAas OOKOBOM M MOJIHOM
MMOBEPXHOCTH

N3o0pakeHne nuiInHIpa Ha TIIOCKOCTH.
Pazpéprka nmumnaapa. Ceuenust

UIHHIPA (TUIOCKOCTHIO, MapallieIbHON
WJIH TIePICHINKYISIPHOW OCH ITUIHH]IPA)

Konnueckas moBepxHOCTh, 00pasyromre
KOHHUYECKOH IMOBEPXHOCTHU, OCb U
BEpIIMHA KOHUYECKON TTOBEPXHOCTH




KOHYCZ OCHOBAHHME U BEPIIMHA,

8 o0pa3yrolas 1 0Ch; TUIOMIA (b OOKOBOH H
MIOJIHOM MOBEPXHOCTU
Y ceu€HHBIN KOHYC: 00pa3yoIIue u

9 BBICOTA; OCHOBaHUs U OOKOBast
MMOBEPXHOCTh
N3006paxeHne koHyca Ha MIOCKOCTH.
Pa3Béprka konyca. CeueHusi KoHyca

10 (TII0CKOCTHI0, MapajlIeIbHOM
OCHOBAHHUIO, U IIJIOCKOCTHIO, POXOASIIEH
yepes BEPILUHY)

1 KoMOuHamnwst Ten BpalieHus u
MHOTOTPaHHUKOB
MHoOrorpanHuK, OMCaHHBIA OKOJIO

12 cdepsl; cdepa, BIMCaHHAs B
MHOTOTPaHHUK WU B T€JIO BPAIICHUS

13 [Tonstue 06 06béMe. OCHOBHBIE
CBOICcTBa 00BEMOB TN

14 OO0BEM TUIIMHPA, KOHYCA

15 O06BEM mapa 1 Iomaab chepsl
[TonoOHbIE TETa B TPOCTPAHCTBE.

16 CoOTHOIICHUS MEXTY TLTOMIAISIMHI
MMOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX TEJ

17 KonrtponsHas pabora no remam "Tena
BpameHus" u "O6bemMbl Ten"

18 BekTop Ha MIIOCKOCTH ¥ B IPOCTPAHCTBE

19 Crno)keHue 1 BHIMUTaHUE BEKTOPOB

20 YMHOK€eHUE BEKTOpa Ha YHCIIO




21

PasnoxxeHue BekTopa 1o Tpém
HEKOMILIaHAPHBIM BekTopaMm. [IpaBuio
napajuieNienunea

22

Pemenue 3anay, cBSI3aHHBIX C
MPUMEHEHUEM TPaBUJI JEHCTBUH C
BEKTOpaMH

23

[IpsimoyronbHasi cuctemMa KOOpJIMHAT B
npoctpanctBe. KoopanHarsl BeKTOpa.
[Ipocreiiue 3a1aun B KOOpAUHATAX

24

VYron mexay Bekropamu. CkanspHoe
MIPOU3BEICHUE BEKTOPOB

25

Beruucnenue yrios Mexay IpsIMbIMU U
IIJIOCKOCTSIMU

26

KoopanHaTHO-BEKTOPHBINA METOI ITPU
PELIEHNHU TEOMETPUUECKUX 3a/1a4

27

Kontponbhas padota o teme "BekTopsl
U KOOPJMHATHI B IPOCTPAHCTBE"

28

[ToBTOpeHue, 06001IeHNE 1
cucremMarn3anus 3HaHui. OCHOBHBIE
¢burypsl, GakThl, TEOPEMBI Kypca
TUTAHUMETPUHT

29

[ToBTOpEeHuEe, 06001IEHNE 1
cucreMatu3anus 3Hann. OCHOBHEIE
¢burypsl, GakTbl, TEOPEMBI Kypca
TUTAHUMETPUH

30

[ToBTOpenue, 06001IEeHUE U
cUCTEMAaTH3ans 3HAaHUNA. 3a1aun
TUTAHUMETPUH U METO/IbI UX PEIICHHS




[ToBTOpEeHME, 0000IIEHNE U

31 cUCTeMaTHu3alus 3HaHUH. 3a1aun 1
TUTAHUMETPUH U METOJIbI UX PEUICHHUS
IToBTOpeHuE, 0000IIEHNE U

39 cucremMarnu3anus 3HaHui. OCHOBHBIC 1
¢burypsl, (hakTel, TEOPEMBI Kypca
CTepEOMETPUH

33 HroroBas koHTposIbHAs paboTa 1

34 [ToBTOpenue, 0000IICHNE 1 1
CUCTEeMAaTH3aIIVsI 3HAHHUIA

OBIIEE KOJIMYECTBO YACOB I1O 34

[TPO'PAMME




YYEBHO-METO/JUYECKOE OBECIIEYHEHUE
OBPA30OBATEJIBHOI'O TPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI JIVISA YYEHUKA

AranacsH JI.C., byry3os B.®., KagomiieB C.b. u ap. ['eomerpus (6a30BbIii 1
yrayoseHHsit ypoBan). 10 —11 kmaccrl. - M.: [IpocBemenue, 2019.

METOINYECKHUE MATEPUAJIbBI 1JIs1 YUUTEJIA
https://rosuchebnik.ru/metodicheskaja-pomosch/materialy/klass-10 _umk-

liniya-umk-merzlyaka-geometriya-10-11-b_type-metodicheskoe-posobie/

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

bu6mmorexa IOK https://m.edsoo.ru
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