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I[MOACHUTEJIBHAA 3AIINMCKA

Pabouast mporpamma ydeOHOTO Kypca «['eomerpuss» 6azoBoro ypoBHs i obydarommxcs 10 —11 xmaccos
pazpaborana Ha ocHOBe (PenepaisbHOr0 TrOCYAApCTBEHHOTO 00pa30BaTENBHOrO CTAaHIApTa CPEJHEro OOIIero
00pa3oBaHMs, C YYETOM COBPEMEHHBIX MUPOBBIX TPEOOBAHUIA, IPEABIBIIEMBIX K MaTEMaTHYECKOMY 00pa30BaHUIO,
U Tpamumuid poccuiickoro o0pa3oBaHus. Peamusamus HporpaMMbl  O0ECIIEUMBACT OBJIAJCHUE KIIOYEBBIMH
KOMIIETEHIIMSIMH, COCTABJSIIOLIMMHU OCHOBY JJISI CaMOpPa3BHTHS M HENPEPBHIBHOIO 0O0pa30BaHMs, LEIOCTHOCTH
OOIEKYIbTYPHOTO, TIMYHOCTHOTO M NIO3HABATEIILHOTO Pa3BUTHS JIMYHOCTH O0YYaIOIINXCSI.

HEJHU U3YUYEHUSA YYEBHOI'O KYPCA

BaxHocTh yueOHOro Kypca TEOMETPHMHM Ha YpOBHE CpelHero oOmero o0pa3oBaHHs 0OOYCIIOBJIEHA
MPaKTUYIECKON 3HAYMMOCTBIO METaIlPEIMETHBIX U MPEIMETHBIX Pe3yJbTaTOB 0OYUEHNS TeOMETPHUN B HAIIPABICHUHN
JUYHOCTHOTO pa3BUTHS oOydarommxcs, (opMupoBaHus (YHKIHOHATIHHON MaTeMaTHIeCKOH TpaMOTHOCTH,
W3yYeHHsI APYTHX YUeOHBIX TUCHHIUIMH. PazBuTHe y 0O0y4aromuxcs MpaBHIBHBIX IPEICTABICHUH O CYIIHOCTH U
MPOMCXOXKICHIUN TEOMETPUICCKAX aOCTPAaKIMA, COOTHOIICHUH PEalbHOTO W HACANBHOTO, XapakKTepe OTpPa)KCHUs
MaTeMaTHYECKOW HAayKOW SBJICHWI W TPOIECCOB PEalFHOTO MHpa, MECTEe TeOMETPHH B CHCTEME HayK H POJIH
MaTEeMaTHYECKOTO MOJEIHPOBAaHUSA B HAYYHOM IO3HAHUH H B IPAKTHKE CIIOCOOCTBYET (HOPMHUPOBAHHUIO HAYIHOTO
MUPOBO33PCHUS YUaAlIUXCA, a TAKKE Ka4€CTB MBIIIIJICHUA, HCO6XOI[I/IMI)IX IJIA afanTaliii B COBPEMEHHOM 06IlIeCTBe.

['eomeTpus sBIsIeTCSI OAHUM U3 0a30BBIX NMPEAMETOB Ha YPOBHE CPEIHEro oO0Iero oOpa3oBaHUs, TaKk Kak
o0ecrieurBaeT BO3MOKHOCTE HN3Yy4YCHUA KaK JUCHUIIIUH eCTeCTBeHHO-Hay‘-IHOﬁ HanpaBJICHHOCTH, TaK U
F'YMaHUTapHOMU.

Jlornueckoe MpluIeHHE, (OPMUpPYEMOE IPH M3YUYSHHH OOYYaIOIIUMHUCS TOHSATUIHBIX OCHOB T'€OMETPHU M
MOCTPOCHUN LENOYKH JIOTHIECKUX YTBEPXKACHUH B XOJE PEIICHHS T€OMETPHUYSCKUX 3a[ad, YMEHHE BBIIBUTATH U
OTIPOBEPTaTh THUMOTE3Bl HEMOCPEICTBEHHO HCITONB3YIOTCSA IMPH PEIICHUH 33aJad eCTECTBEHHO-HAYYHOTO NHKIIA, B
YaCTHOCTH W3 Kypca (PU3UKH.

YMeHre OpHUeHTHPOBATHCS B IMPOCTPAHCTBE WTPAET CYIIECTBEHHYIO POJIb BO BCEX OONACTSAX NEATEIFHOCTH
yenmoBeka. OpHeHTAIHS YeJIOBeKa BO BPEMEHHU U MIPOCTPAHCTBE — HEOOXOIUMOE YCIOBHE €T0 COIMANBEHOTO OBITHS,
dopMa oOTpaKeHHs OKpPY)KAIOUIETO MHpPa, YCIOBHE VCIIEIIHOTO TI0O3HAHWA W AaKTUBHOTO IpeoOpa3oBaHUs
JeiicTBuTebHOCTH. OnepupoBaHHe MPOCTPAHCTBEHHBIMU 00pa3amMH OOBEAUHSCT pa3Hbie BUABl y4eOHOW W
pr}]OBOﬁ JACATCIBbHOCTHU, ABJIACTCA OOHUM U3 HpO(beCCI/IOHaHBHO Ba’XXHbBIX KayCCTB, IMMO3TOMY aKTyaJlbHa 3aJgada
dhopmupoBaHusl y 00y4arONMXCs MPOCTPAHCTBEHHOTO MBIIIJIEHHUSI KaK Pa3HOBHIHOCTH OOpPa3HOTO MBIINLICHUS —
CYIIECTBEHHOI'O KOMIIOHEHTA B MMOAT'OTOBKE K HpaKTH‘IeCKOﬁ JACATCIIBHOCTU 10 MHOI'UM HAIIPaBJICHUAM.

Llenb ocBoeHus mporpaMmbl  y4eOHoro kypca «['eomerpusi» Ha 0a30BOM YpoBHE OOydeHHs —
00111600pa30BaTeibHOE M OOIICKYJIbTYPHOE pPAa3BHUTHE OOYYAIOMIMXCS uepe3 O0OeCHeueHHe BO3MOXKHOCTH
nproOpeTeHNsT W HCIONB30BAHUSA CHCTEMATHYCCKHX T€OMETPHYCCKUX 3HAHWHW M JEWCTBUH, CHenu(UIHBIX
TEOMETPUH, BO3MOXKHOCTH YCIEIIHOTO NPOIOIDKEHUS OOpa3oBaHHSA I10 CICIUANBHOCTSAM, HE CBS3aHHBIM C
MPUKIIATHBIM UCIIOJIE30BaHHEM TEOMETPHH.

IIporpamma mo reomeTpun Ha 0a30BOM YpOBHE NpeAHA3HAYCHA IS OOYJAIONIUXCS CPEOHEH IIKOJEI, HE
WCTIBITHIBABIIAX 3HAYHUTENBHBIX 3aTPYJHCHHH Ha YpPOBHE OCHOBHOI'O O0IIero oOpa3zoBaHus. TakuM o0pazom,
oOyuatorirecs Ha 6a30BOM ypOBHE JIOJDKHBI OCBOUTDH OOIIME MaTeMaTHYECKHE YMEHHUs, CBsI3aHHbIe CO crielu(uKkoii
TCOMETpUN H HCOGXO]II/IMBIG 1A KU3HU B COBPEMCHHOM O6L[IGCTBC. KpOMe 9TOTr0, OHM HMMCKOT BO3MOXXHOCTb
M3Y4YHUTh TEOMETPHUIO OoJiee TI1y00KO, €Clli B JallbHEHIlIeM BO3HUKHET HEOOX0IMMOCTh B I'€OMETPUYECKIX 3HAHUSX B
npodeccnoHaTbHOM NeATETHHOCTH.

JocTmkeHne LN OCBOSHHS IPOrpaMMbl  O0ECHEeYMBAETCS pPELIEHHEeM COOTBETCTBYIOMIMX —3ajad.
IIpropuTeTHRIMHU 3a1a4aMu OCBOSHHS Kypca «I'eomerpun» Ha 6a30BoM ypoBHe B 10—11 kaccax sBISIOTCS:

e (GopMHpOBaHHE MPEACTABICHUS O TEOMETPHUM KaK YacTH MHPOBOHW KyJbTypsl M OCO3HaHWE €&

B3aUMOCBSI3H C OKPYXKAIOLINM MHPOM;

e (QopMHpOBaHHE NPEACTABICHUS O MHOTOTPaHHMKAaXx M Tejlax BpalleHHWs Kak O BaKHEHIIMX
MaTeMaTHYECKUX MOJIEIISIX, TO3BOJISIOIINX OMKMCHIBATH U U3Y4aTh Pa3HbIE SIBJICHUS OKPY’KAIOIIET0 MHUPA;

e (opMHpOBaHHE YMEHHs pacliO3HaBaTh Ha YEpTEKaxX, MOJECISIX U B PEATbHOM MHPE MHOTOIPaHHHKH U
Tela BpaIeHHs;

e  OBJAJCHUE METOJAMH PEIICHHUs 3a/1a4 Ha TIOCTPOCHHUS Ha M300paXKEHUSIX MPOCTPAHCTBEHHBIX PUTYD;

e  (opmupoBaHHE YMEHHS ONEPUPOBATH OCHOBHBIMHU MOHATHUSAMH O MHOTOTPAaHHHMKAX W TENaxX BPAIICHUS U
MX OCHOBHBIMH CBOMCTBaMU;

e OBJIAJCHHWE aJNTOPUTMAMHU pEIICHWs OCHOBHBIX THIIOB 3amay; (hOpMHUpOBaHWE YMEHHS NPOBOIHTH
HECIIOXKHBIE JOKa3aTeNIbHBIE PACCYKACHUS B XOIE PEIICHHS CTEPEOMETPHYECKHX 3a4ad M 3a1ad ¢
MPaKTHYECKUM COJICPIKaHHUEM;

® pa3BUTHE UWHTEIJICEKTYyaJIbHBIX M TBOPYECKMX CHOCOOHOCTEH OOydaromuxcs, I103HaBaTEIbHON
AKTHBHOCTH, MCCJICIOBATEIILCKMX YMEHHUH, KPUTUYHOCTH MBIIIICHUSL;



e ¢opmupoBaHue (GYHKIMOHATHHONW TI'PaMOTHOCTH, PEJICBAHTHONH T'€OMETPHH: YMCHHE pPAaclO3HaBaTh
MPOSIBIICHUSI TEOMETPHUYECKUX IIOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B pPEabHBIX >KH3HEHHBIX
CHUTyallMssX W TpH U3YUCHHH JAPYTMX Yy4YeOHBIX TIPEIMETOB, TIPOSBICHHS 3aBHCUMOCTEH ¢
3aKOHOMEPHOCTEH, (OPMYyITHPOBaTh MX Ha SI3bIKE TEOMETPHH M CO3[aBaTh FCOMETPUYECKHE MOJIEIH,
MPUMEHATh OCBOCHHBIM T'€OMETPHUYECKHH ammapar Ui PEeIICHUS NMPaKTUKO-OPHEHTHPOBAHHBIX 3ajad,
HMHTEPIPETHPOBATh U OLICHUBATH MOIyYCHHBIE PE3YIIbTATHL.

OTIMYHUTENFHON OCOOCHHOCTBIO MPOTPaMMBbl SIBJISICTCS BKIIIOYEHHE B KypC CTEPEOMETPUHM B Hayaje ero
M3y4eHUs 3a/ad, pellacMbIX Ha YPOBHE WHTYHTHUBHOTO ITO3HAHUS, W ONpPEIEIEHHBIM 00pa3oM OpraHM30BaHHAs
paboTa HaJ HUMH, YTO CHOCOOCTBYIOT Pa3BHTHIO JIOTUYECKOTO W NMPOCTPAHCTBEHHOT'O MBIIUICHHS, CTUMYJIUPYET
MPOTEKAHNE UHTYUTUBHBIX MIPOIIECCOB, MOTUBUPYET K AaJbHEHIIEMY U3YUEHHIO IPEIMETA.

[Ipeamnourenue oTnaéresi HAarJISAHO-KOHCTPYKTHBHOMY METOJy OOy4YEHUSs, TO €CTh TEOPETHYECKHE 3HAHUS
HUMEIOT B CBOEH OCHOBE UyBCTBEHHOCTh NPEAMETHO-TIPAKTHUECKOH NesTenbHOCTU. Pa3BuUTHE MpPOCTPaHCTBEHHBIX
NPEACTABICHUN y ydYamIuXcsi B Kypce CTEPEOMETPHM MPOBOAWTCSA 3a CYET pEIICHMS 3aJad Ha CO3JaHHe
MIPOCTPAHCTBEHHBIX O0pa30B W 3amad Ha ONEpUPOBAaHHWE IIPOCTPAHCTBEHHBIMH oOpasamu. Co3maHme oOpasa
MPOBOJUTCS C ONOPOH Ha HAIMSAHOCTH, a ONEPHUPOBAHHME OOPAa3OoM — B YCIOBHUSX OTBIICUYEHHS OT HATILIIHOCTH,
MBICJICHHOT'O M3MEHEHUS €r0 HCXOTHOTO CONECPKaHMS.

OcHoBHbIE cozepkaTeabHble TMHUM Kypca «'eomerpumn» B 10—11 knaccax: «MHororpaHHukn», «IIpsmeie u
IUIOCKOCTH B TpocTpaHcTBe», «Tema BpamieHus», «BekTopsl M KOOpAWHATHI B NPOCTpaHCTBe». PopMupoBaHHe
JIOTHYECKUX YMEHUH paclpenesieTcsi He TOJIBKO MO CO/IePIKATEIbHBIM JIMHUSIM, HO U 110 TojaM 00y4YeHHs Ha YpOBHE
cpenHero oomero oo0pa3oBaHus.

Conepxanue 00pa3oBaHMs, COOTBETCTBYIOLIEE MPEJAMETHBIM pe3ybTaTaM OCBOEHHMs padoueil mporpamMmmel,
pacnpeneNéHHbIM 10 rojaM oOyueHUs, CTPYKTYPUPOBAHO TakuM 00pa3oM, 4TOOBI OBJIaJIEHUE T€OMETPHUECKUMHU
MOHATHSIMM M HABBIKAMM OCYIIECTBIIAJIOCH MOCIENOBATENBHO M IOCTYNATENbHO, € COONIOJCHHEM MpPHHIHIA
MPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHMS BKJIIOYAIUCh B OOIIYI0 CHCTEMY TCOMETPHUYECKHX MPEICTABICHUH
o0ydJaromuxcs, pacmupsis 1 yriryoiss e€, o0pa3ys NpoYHbIE MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM I1JIAHE

Ha u3yuenne reomerpun oTBoautcs 2 daca B Heemto B 10 kiacce u 1 wac B Henmemo B 11 kimacce, Bcero 3a
JBa roga ooydenus - 102 yueOHbIX yaca.

COJAEPKAHUE YYEBHOT O KYPCA
10 KJIACC

IIpsiMble U MJIOCKOCTH B NPOCTPAHCTBE

OCHOBHBIE TIOHATHS CTepeoMeTpuH. Touka, TmpsMas, TIUIOCKOCTh, IpocTpaHCTBO. [loHATHE 00
AKCHOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHHU: AKCHOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMHOE pacronokeHue NPsSMBIX B IPOCTPAHCTBE: NEPECEKAIONINECS, NTapaAIJIENIbHBIE U CKPEIUBAIOIIUECS
npsmble. [lapaienbHOCTh NPSIMBIX M IUIOCKOCTEM B INPOCTPAHCTBE: IapajuleibHbIE INPSIMbIE B IIPOCTPAHCTBE;
[apaJuIeIbHOCTh TPEX NPAMBIX; MAPAJLIEIBHOCTh NMPSMOM M MIOCKOCTU. YTJIBI C COHAIPABJIEHHBIMU CTOPOHAMY;
Yroa Mexay NpsSMbIMM B IIpocTpaHcTBe. llapamienbHOCTh IUIOCKOCTEH: IapajuleibHble IUIOCKOCTH; CBOWCTBA
mapajiensHBIX  MIockocteil. IIpocrelimme mpocTpaHCTBeHHBIE (GUTYpHl Ha IIOCKOCTH: TETpadap, Kyo,
napaijielenunes; IoCTPOSHHE CeUEHUI.

IlepneHAUKYNIAPHOCTh MPSMOM M IJIOCKOCTU: MNEPIEHAMKYIAPHBIE MHpPsSMble B IPOCTPAHCTBE, MPSIMbIE
napaijielbHble U NEPHeHAUKYIISPHBIE K IIOCKOCTH, IPU3HAK NEPIEHAUKYIIPHOCTU MPSIMOI U IIIOCKOCTH, TEOpEMa
0 MpsMOM NEPHEHIAUKYISPHOW IUIOCKOCTH. YTIbl B IPOCTPAHCTBE: YrOod MEXIy MNpsIMOH M IIOCKOCTBIO;
JIByTPaHHBIN yToJ, JIMHEWHBIH yroyl AByrpaHHOro yria. IlepneHaukynsp ¥ HAaKJIOHHBIE: PAaCCTOSIHHE OT TOUKH 10
TUIOCKOCTH, PAacCTOSHUE OT MpPSMON J0 IUIOCKOCTH, INMPOEKnus (Urypbl Ha IUIOCKOCTh. IlepneHanKyisipHOCTBH
IUIOCKOCTEM: MPU3HAK NEPIEHAUKYISIPHOCTH JBYX IUNIOCKOCTEHN. Teopema o TpEX NepleHAUKYJIIpax.

MHororpaHHUKHu

IlonsiTHE MHOrOrpaHHMKAa, OCHOBHBIE 3JIEMEHTbl MHOTOTPAHHMKA, BBIIYKJIBIE W HEBBIIYKJIbIE
MHOTOTpaHHMKH; pa3BEPTKa MHOrorpaHHuka. IIpusma: N-yronabHas MpU3Ma; TPaHd U OCHOBAHUS IPU3MBL; NIPSIMas U
HAaKJIOHHas TpU3MBbl; OOKOBas ¥ TIONHAs MOBEPXHOCTh mNpwu3Mbl. [lapamrenenmmen, NPsIMOYTOJIBHBIA
HapaJuleNIeIIMIe]l U ero cBoicTBa. [lupamuaa: N-yroiabHas NUpaMuzia, TPaHU U OCHOBAaHME NMHUPAMUIBI; OOKOBas U
MOJHAs MOBEPXHOCTh MUPAMUABI; IMpaBUIbHAS U yceu€HHas NHMpaMHIa. OJEMEHTbl MNPU3Mbl U HMHPaAMHJBL
IIpaBunbHBIE MHOTOTPAHHHUKHU: IOHSITHE MPABUIBHOTO MHOTOTpaHHMKA; MpaBUIbHAs IpuU3Ma M IpaBUIIbHAL
NMpaMu/a; TpaBUIbHAS TPEYrojbHAs NMHMpaMUAa M MPaBWIBHBIN TeTpasap; KyO. [IpeacraBieHne o mpaBHIBHBIX
MHOTOTpaHHMKAX: OKTa3p, NOAEKadAp U ukocasap. CeueHus NpU3Mbl U TUPaMUIBL.

CumMmeTpus B IPOCTPAHCTBE: CUMMETPUSL OTHOCUTENBHO TOUKH, IPSAMOM, INIOCKOCTH. DIEMEHTH CHMMETPUHI
B IMpaMHJIaX, MapajuleIeNnne1ax, IPaBUIbHbIX MHOTOTPAHHUKAX.



Brruuciienye 351eMEHTOB MHOTOTPAaHHHKOB: p&Opa, AuaroHaiy, yribl. Ilnomanbs OOKOBOW MOBEPXHOCTH H
TIOJTHOHM TTOBEPXHOCTHU MPSMOUN MPHU3MBI, IDIOMIAAh OCHOBAHHMN, TeopeMa 0 OOKOBOW MOBEPXHOCTH HPSIMON HMPU3MBL
[Inomans OOKOBOHM IMOBEPXHOCTH M TOBEPXHOCTH NPAaBWIBHOW MHUPaMHUABI, TEOpeMa O IUIOMAIN YCEYEHHOU
nmupamunsl. [lorstie 06 00péMe. OOBEM HpPaMUB, TIPHU3MBI.

ITomoOubIe Tena B mpocTpaHcTBe. COOTHOMICHUS MEXAY IDIOMIAIIMH TOBEPXHOCTEH, 00hEMaMu MOTOOHBIX
Tel.

11 KJIACC

Tena BpameHust

Hunuaapuueckas IMOBEPXHOCTh, O0pa3yrolye NUIMHAPHUYECKON IMOBEPXHOCTH, OCh LMJIMHIPUYECKOI
noBepxHOCTH. L[umHAp: ocHOBaHWA M OOKOBas MOBEPXHOCTH, 00pa3yroIas U OCh; IUIONIAJh OOKOBOW M MOIHOW
MIOBEPXHOCTH.

Konmueckass TOBEpXHOCTh, 0Opa3yromIie KOHHYECKOW ITOBEPXHOCTH, OCh W BEpHIMHA KOHHYECKOU
noBepxHocTH. KoHyc: OCHOBaHME W BepuIMHA, 00pasyromas M OCbh; IUIONIaAb OOKOBOM M INOJHOM MOBEPXHOCTH.
Yceu€HHBII KOHYyC: 00pa3yIolIye U BBICOTA; OCHOBAaHMS 1 OOKOBas MOBEPXHOCTb.

Coepa u map: neHTp, paauyc, AMaMeTp; IUIONIaab MOBEPXHOCTH cdephl. B3anMHoe pacrionoxenue chepsl 1
TUIOCKOCTH; KacaTesibHas INIOCKOCTh K cdepe; iomaas chepsl.

W300pakeHre T BpalleHUs Ha TNIOCKOCTH. Pa3BépTka IIIMHAPa U KOHYCA.

KomOuHanuu Ten BpalleHHsT U MHOTOTPAaHHHUKOB. MHOTOrpaHHUK, OIMHCAHHBIA OKOJIO cdepsl; cdepa,
BIMCaHHAasd B MHOT'OTpaHHUK, UJIW TCJIO BPpAalllCHUA.

[Tonsitue 06 o0OBbEMe. OcHOBHBIE cBoWcTBa 00BEMOB Ten. Teopema 00 00BEME NPSIMOYroJIbHOTO
napajulesienuIeia u ciueacTsus u3 He€. O0bEM mumHpa, KoHyca. OO0BEM Imapa 1 iomans chepsl.

[Tono6uele Tena B mpocTpancTBe. COOTHOUIEHUSI MEXKY IUIOIIAIIMH OBEPXHOCTEH, 00BEMaMH TTOTOOHBIX
Tell.

Cedenns nuuHApa (TTapauIeabHO U HEPIICHANKYIISIPHO OCH), CEUeHHS KOHyca (IapaulelbHOe OCHOBAHUIO U
MPOXOAAIIee Yepe3 BEPIINHY), CCUSHHUS 1apa.

BekTOpBI M KOOPAMHATHI B MPOCTPAHCTBE

BexTop Ha mmockocTd M B mpocTpaHcTBe. CoeHHE M BBIYHTAHHE BEKTOPOB. YMHOXKEHHE BEKTOpa Ha
yucio. PasnoxeHue BekTopa 10 TpEM HEKOMILIaHapHbIM BekropaM. IIpaBwiio napamuienenunena. Pemenue 3anad,
CBA3aHHBIX C IPUMEHCHUEM ITPABUIT Jlef/'ICTBI/II‘/’I C BEKTOpaMmHu. HpHMOyFOHBHaH CHUCTEMA KOOPAUHAT B MMPOCTPAHCTBE.
Koopaunatsr Bektopa. IIpocTeiimue 3amaun B KOOpIUHATAX. YTOJI MEXIy BekTopamu. CKaJsipHOE NPOU3BEICHHE
BEKTOPOB. BhIuncieHne yrioB Mexay MpsIMBIMH U IUTOCKOCTSMH. KOOpAMHATHO-BEKTOPHBIM METOJ NMPH pPEIICHUH
TEOMETPHUYECKHX 3a/1a4.

IIJTAHUPYEMBIE PE3VJIbTATBI
JIMYHOCTHBLIE PE3VYJIbTATbDI

JIrgHOCTHBIE Pe3yIbTaThl OCBOSHHS MIPOTPAMMBI YUeOHOTO npeamera «MaTeMaTHKay XapaKTepH3yIOTCs:

I'paxxnaHckoe BocnuTaHue:

c(hOpPMHPOBAHHOCTBIO TPAXKMTAHCKOW IMO3UIMU OOYUaIOMErocss Kak aKTHBHOTO W OTBETCTBEHHOTO 4IIEHA
poccuiickoro obmiecTBa, MPeICTaBICHHEM O MaTEMAaTHYECKIX OCHOBaX ()yHKIMOHHPOBAHHS PA3TUYHBIX CTPYKTYD,
SBJICHUH, TPOLENYp TPaKIAHCKOro obmecTBa (BBIOOPHI, ONPOCHI M TMIp.), YMEHHEM B3aMMOJCHCTBOBATH C
COLIMAIIbHBIMU HHCTUTYTaMH B COOTBETCTBHH € UX (PYHKIMSIMH U Ha3HAYCHUEM.

IMaTpuornyeckoe BocnuTanue:

c(OPMHUPOBAHHOCTHIO POCCHUMCKON TPa)KIaHCKOM WAEHTUYHOCTH, YBa)XXEHHS K NPOLUIOMY M HACTOSIIEMY
poccuiicKOll MaTeMaTUKH, LIEHHOCTHBIM OTHOIIEHUEM K IOCTIXKEHHMSM POCCHHCKUX MAaTEMaTHKOB U POCCHUHCKON
MaTeMaTHYeCKOM IIKOJNbI, K WCIOJb30BAaHUIO ATUX JOCTH)KEHMH B JIPyrMX HayKax, TEXHOJIOTHsX, cepax
OKOHOMUKHU.

JlyX0BHO-HPABCTBEHHOI0 BOCTIMTAHUS:

OCO3HaHHMEM JYXOBHBIX LIEHHOCTEH POCCHICKOTO Hapoza; c(hopMHPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHUS,
STHYECKOTO MOBEJECHHA, CBS3aHHOTO C IPAKTHYECKMM IPHUMEHEHHEM [OCTHKEHHMM HAyKH U JAEATEIbHOCTBIO
yu€HOT0; OCO3HAaHHEM JIMYHOTO BKJIaJa B IOCTPOCHNE YCTOWIUBOTO Oy IyIIEro.

JcTeTHYECKOe BOCIUTAHNUE:

ICTETHYECKUM OTHOILIEHHWEM K MHpY, BKIIOYAasi ACTETHKY MaTeMaTHYEeCKHUX 3aKOHOMEPHOCTEH, OOBEKTOB,
3ajau, peIleHUH, pacCy K JI€HHH; BOCIPUMMYHUBOCTBIO K MAaTEMATUUYECKUM aCIIEKTaM pa3lIUYHbIX BUNOB UCKYCCTBA.

dusnyecKoe BOCIATAHUE:

c(OPMUPOBAHHOCTBIO YMEHHMS IPUMEHATh MaTeMaTHYECKHE 3HAHUSI B HHTEPEcax 3710pOBOT0O M 0€30MacHOro
00pa3za >KM3HM, OTBETCTBEHHOT'O OTHOIICHHSI K CBOEMY 37I0POBBIO (3710pOBOE NMHUTaHHE, COANAHCHPOBAHHBIN PEKUM



3aHATHH W OTABIXA, PEryyisipHas (U3M4YecKas aKTHBHOCTH); (DPU3MUECKOTO COBEPIICHCTBOBAHMS, IPH 3aHATHIX
CTIIOPTHBHO-03/I0POBUTEIBHOH JIESITEIEHOCTHIO.

Tpynosoe BocniuTanue:

TOTOBHOCTBIO K TpYyAYy, OCO3HAHHEM LEHHOCTH TPYAOMIOOWSA; HMHTEPECOM K pPA3IMIHBIM cdepam
npodecCHOHANBHON ESTENbHOCTH, CBS3aHHBIM C MAaTEMaTHKONH M e NPHIOXKEHHSIMH, YMEHHEM COBEpIIATh
OCO3HAHHBIN BBIOOP Oymymiei mpodeccuu W peaan30BHIBATh COOCTBEHHBIC JKW3HEHHBIC IUIAHBI; TOTOBHOCTBIO U
CIIOCOOHOCTBIO K MaTeMaTHYECKOMY 00pa30BaHUIO U CAaMOOOPAa30BaHUIO Ha MPOTSIKECHUH BCEH KHU3HU; TOTOBHOCTBIO
K aKTHBHOMY YYacCTHIO B PEILICHUH MPAKTHYECKUX 33/1a4 MaTeMaTHYeCKOH HarpaBIeHHOCTH.

JK0JIOTHYeCKOe BOCTIHTAHNE:

c(OPMHUPOBAHHOCTBIO DKOJIOTHUECKOH KYJIBTYpHI, MOHUMaHHUEM BIHSHHUS COLUAIbHO-YKOHOMHYECKUX
MPOLIECCOB HAa COCTOSHHUE NPHUPOJHON M COIMAIBHON Cpelbl, OCO3HAHUEM IIIO0AILHOTO XapaKTepa IKOJIOTHUECKHX
npoOJieM; OpHeHTalMed Ha MPUMEHEHUEe MaTeMaTHYECKUX 3HAHWH JUIsl pelieHus 3ajad B o0NacTd OKpysKarouen
Cpebl, TNIAHUPOBAHHS MOCTYIKOB M OLEHKH X BO3MOXHBIX ITOCIEACTBUH ST OKPYXKAIOLIEH CPeIbl.

IleHHOCTH HAYYHOI' O TIO3HAHMSA:

c(OPMUPOBAHHOCTHI0 MHPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH H
0O0IIECTBEHHON TPAaKTUKH, TOHMMAaHHEM MaTeMaTH4eCKON HAyKH Kak c(ephl YeIOBEUECKON JESATEIbHOCTH, 3TAIOB
e pasBUTHA W 3HAYMMOCTH AJISI PA3BUTHS IUBHIM3AINH; OBIAJCHUEM S3BIKOM MAaTEMAaTHKH W MaTeMaTHYECKOM
KyJIbTypOH KaK CpEICTBOM IIO3HAHUS MHpPa; TOTOBHOCTHIO OCYIIECTBISATH NPOCKTHYIO M HCCIIEAOBATENBCKYIO
ACATCIbHOCThD UHAUBUAYAJIBHO U B TPYIIIIC.

METAIIPEAMETHBIE PE3YJIbTATBI

MeranpenMeTHble  pe3ysibTaThl  OCBOGHHMS ~ HporpaMMbl  ydeOHoro  mpeamera  «MaremaTHKa»
XapaKTepU3yIOTCSl  OBIAJCHWEM  YHHBEPCAIBHBIMH  HO3HAGAMENbHLIMU  OCUCMGUAMY,  YHUBCPCANbHLIMU
KOMMYHUKAMUGHBIMU OCUCBUAMU, YHUBEPCATbHBIMU PESYISMUBHIMU OeUCMEUAMU.

1) Vuueepcanvuvie nosnasamensuvie Oeiicmeus, obecneyugaiom Gopmuposanue 6a308bIX KOSHUMUSHBIX
npoyeccog 00yyarwuxca (oceoenue Memoodo8 NO3HAHUA OKPYICAOWe20 MUupa; npuMeHeHue JN02UYEeCKUX,
uccre008amenbCKux onepayull, ymeHull pabomams ¢ ungopmayuetr).

Ba3oBble Joruyeckue AeiicTBus:

e BBIBIATE W XapaKTEPH30BaTh CYIIECTBEHHbIE IPU3HAKM MaTEeMAaTHYECKUX OOBEKTOB, MOHATHH,
OTHOWICHUH MEXIy MOHATHAMH, (QOPMYJIHpOBaTh ONpEAETCHHS MOHATHH;  YCTaHABIMBATh
CYIIECTBEHHBII TpHU3HAK KJIacCU(HUKAIIMHM, OCHOBAHMSA M OOOOINEHUS M CpPaBHEHUS, KPUTEPUHU
MIPOBOIMMOTIO aHAIN3A;

e  BOCIPUHHUMATH, (HOPMYIHPOBATH U MPEOOPA3OBBIBATE CY)KJICHHA: YTBEpAUTEIbHBIE U OTPHUIATEIbHEIE,
€/IMHUYHBIE, YaCTHBIE U OOIINE; YCIOBHBIE;

®  BBIBIATH MAaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aHMMOCBS3M W TPOTHBOpEYMst B (aKkTax, NaHHbBIX,
HaONIOAEHUSX W YTBEPXKICHMAX; TIpe/ularaTb KPUTEPUM [UI BBISABICHUS 3aKOHOMEPHOCTEH W
MIPOTUBOPEUUIL;

e  JenaTh BHIBOABI C HCIIOJIb30BAHWEM 3aKOHOB JIOTHKH, ACAYKTHUBHBIX M MHIYKTUBHBIX YMO3aKIIOUCHUH,
YMO3aKJIIOYEHUH IO aHAJIOTUH;

e TPOBOJUTH CaMOCTOSITENHHO JIOKAa3aTelIbCTBA MAaTEMaTHYECKUX YTBEpXKACHUH (IpsiMbBle H  OT
NPOTUBHOTO), BBICTPaMBaTh apryMEHTAlMIO, NMPHBOIUTH MPHUMEPBl M KOHTPIPHUMEPBI; 0OOCHOBHIBATH
COOCTBEHHBIE CYXKJICHHS U BHIBOJEI,

e  BEIOMpaTh crocol pemieHns y4eOHOI 3amaun (CpaBHHBATh HECKOIBKO BapHAaHTOB PEIICHHS, BHIOMPATH
HanOosee MoIXO SIIIHH C yYETOM CaMOCTOSITENILHO BBIJICICHHBIX KPUTEPHUEB).

Ba3zoBble necnegoBaTebCKue 1eiCTBHA:

®  WCIIOJB30BaTh BONPOCHI KaK HCCIENOBATEIbCKUN MHCTPYMEHT IO3HAaHHMS; (POPMYNHpOBAaTH BOIPOCHI,
(uKcHpyromye NpoTHBOpeyre, MpolieMy, yCTaHaBIMBAaTh HCKOMOE U JaHHOE, (OpMHPOBATH THIIOTE3Y,
apryMeHTHPOBaTh CBOIO MO3UIUI0, MHEHHUE;

® TPOBOJUTH CaMOCTOSTENIFHO CIUIAHMPOBAHHBIM OSKCHEPHMEHT, WCCJIEJOBaHHE II0 YCTaHOBJICHHUIO
0COOEHHOCTEH MaTeMaTHYECKOTO OOBEKTa, SBICHHS, NPOIECCa, BBIABICHHUIO 3aBUCHMOCTEH MEXIY
00BEKTaMu, SBICHUSAMH, IPOIECCAMHU;

®  CaMOCTOATENHHO (HOPMYIMPOBATH 0OOOIIECHUS U BBIBOABI 0 Pe3ybTaTaM MPOBEAEHHOTO HAOIIOCHUS,
HCCIIEZIOBaHNS, OLIEHUBATH JOCTOBEPHOCTH MOJIYIEHHBIX PE3YIbTAaTOB, BEIBOJOB U 0000IIECHNH;

¢  TPOrHO3MPOBATHh BO3MOXKHOE PAa3BUTHE MPOLECCA, a TAKKE BBIABUIATH MPEATION0KEHHS O €r0 Pa3BUTHU
B HOBBIX YCJIOBHSIX.

Pabora c undopmanmeii:

®  BBIIBIATH AC(UUUTH MHPOPMAIMHU, JAHHBIX, HEOOXOAMMBIX IUISi OTBETAa HA BONPOC M JUISl PEILCHHUS
3aa4m;



2)

BBIOMpaTh MH()OPMAIMIO M3 MCTOYHHKOB PA3IMYHBIX THIIOB, aHAIM3HPOBATh, CHCTEMAaTHU3MPOBATH U
HHTEPIPETHPOBATH MHPOPMALHUIO PA3IMNYHBIX BUIOB U (OPM IIPEICTABICHUS

CTPYKTYpHPOBaTh HMHQPOPMALMIO, MPEACTABIATE €€ B PpaIMYHBIX (OpMax, HILIFOCTPHPOBATh
rpadudecku;

OLICHUBATh HAEKHOCTH HHPOPMALIMH IT0 CAMOCTOATEIBEHO C(HOPMYITUPOBAHHBIM KPUTEPHUSIM.
Vhueepcanvhvie KommynuxamueHwle Oeticmeus, 0Oecneuusarom CcoOPMUPOBAHHOCHL COYUATLHBIX

HABbIKOG 0OYUAIOUUXCSL.
Oomenue:

BOCIPUHHUMATH ¥ (POPMYIUPOBATH CYXKICHHS B COOTBETCTBUH C YCIOBUSIMH M LIENISIMH OOILECHUS; SICHO,
TOYHO, TPAMOTHO BBIPa)kaTh CBOIO TOYKY 3PEHUS B YCTHBIX U IMUCHMEHHBIX TEKCTAX, HaBAaTh MOSICHEHUS
0 XOAy peIlIeHHs 3aja4l, KOMMEHTUPOBATh [TOJyYeHHBIH pe3ynbTaT;

B XojJe OOCYXIECHHUS 3aJaBaTh BOIPOCH 10 CYHIECTBY OOCYXKIAaeMOW TeMBbI, MPOOJEeMBbI, peraeMon
3aJa4yd, BBICKA3bIBaTh HJCW, HAIEICHHBIE HA IIOMCK PEIICHMS; CONOCTABIATH CBOM CYXKICHHUS C
CYXKICHHSIMH JPYIHMX YYacTHHKOB JWalora, OOHAPY)XMBaTh pPa3IMYMe€ M CXOJCTBO IO3UIHWH; B
KOPPEKTHOH (hopMe GOpMYIHPOBATh PA3HOTIIACHS, CBOM BO3PAKEHHS;

MPE/ICTABIATE PE3yIbTaThl PEHICHUS 33/1a4i, SKCIIEPHMEHTa, HCCIEOBAHNS, TPOCKTa; CAMOCTOSTEIBHO
BBIOMPATh popMaT BBHICTYIIICHHUS ¢ YIETOM 3a]a4 MPE3CHTALNHA 1 0COOCHHOCTEH ayANTOPHUH.

CoTpyaHU4eCTBO:

MOHMMaTh W KCIIOJb30BaTh NPEHMYILIECTBA KOMAaHAHOW W WMHAWBUIYaJbHOW pabOTHI MpU pEIICHUU
yueOHBIX 3a/iay; MPUHUMATh LeJIb COBMECTHOM AEATEIbHOCTH, INIAHUPOBATH OPTaHU3AIMI0 COBMECTHOM
paboThl, pacnpenessiTh BUABI PadOT, JOTOBapUBATHCS, OOCYKIATh IPOLIECC W Pe3yibTaT padoThI;
0000111aTh MHEHUS HECKOJIBKHUX JIIOJICH;

Yy4acTBOBaTh B TPYMHNOBHIX (hopmax paboTsl (00CyKAeHHs, OOMEH MHEHHH, «MO3TOBbIE LITYPMBI» U
WHBIC); BBIIOJHATH CBOKO YacTb PabOTBl M KOOPAMHHPOBATH CBOW JACHCTBHSA C IOPYIHMH WICHAMH
KOMaHJIbI; OIICHHBATh Ka4eCTBO CBOCTO BKJIaga B OOLIMH HMPOAYKT IO KPUTEPHSM, C(HOPMYITHPOBAHHBIM
YYaCTHUKaMH B3aHMOJICHCTBHS.

3) Vhusepcanvhvie pezynsmuenvle Oeticmsusi, 0Oecnevusaon QopmMuposanue CMblCI08bIX YCMAHOBOK U
JHCUBHEHHBIX HABLIKOG IUYHOCIU.
Camoopranu3anus:

COCTaBIISITh TUIAaH, AITOPUTM PEIICHUS 3a]1a4H, BEIOUPATh CIOCO0 PemIeHus ¢ YIETOM UMEIOIIUXCS
PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTUPOBATh U KOPPEKTUPOBATH BAPHUAHTHI PELIEHUH C
y4€TOM HOBOH MH(OpMAITHH.

CaMOKOHTPOJIb:

BIIAJIETh HAaBBIKAMH TIO3HABATENHHOW pe(dIeKCHH KaK OCO3HAHMUSA COBEPIIAEMBIX JEHCTBUH U
MBICIIUTENBEHBIX TPOIECCOB, MX PE3yNbTaTOB; BIANETh CHOCOOAMH CaMONPOBEPKH, CAMOKOHTPOJISI
MpoLecca U pe3yJibTaTa pelieHusl MaTeMaTHIeCKON 3a/1auH;

MpeIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYTh IPH PELICHHUU 33Jaul, BHOCUTb KOPPEKTUBBI B
NESTETPHOCTh Ha OCHOBE HOBBIX OOCTOSTENBCTB, IAHHBIX, HAWICHHBIX OIMHOOK, BBISBICHHBIX
TPYAHOCTEH;

OIICHUBATh COOTBETCTBHE pe3yibTaTa e W YCIOBHAM, OOBSACHATH NPHYUHBI OCTIDKCHUS WIN
HEIOCTIDKEHUSI PE3yJbTaTOB JEATENFHOCTH, HAXOIWTh OIIMOKY, NaBaTh OIEHKY NPHOOPETEHHOMY
OIIBITY.

NPEAMETHBIE PE3YJIBTATBI

10 KIIACC

Ky0).

OnepupoBaTh MOHATUSIMU: TOUYKA, NPsAMasi, INIOCKOCTb.

IIpyMeHATh aKCHOMBI CTEPEOMETPUU U CIIEJCTBUS U3 HUX NPH PELICHUH F€OMETPUUECKUX 3a1a4.
OnepupoBaTh MOHATHAMH: TAPATICTFHOCTh M NEPHIEHINKYIIPHOCTD IPSMBIX M TUIOCKOCTEH.
Knaccuduimposats B3anMHOE pactoIoKeHHE MPSIMBIX U IIIOCKOCTEH B TPOCTPAHCTBE.

OnepupoBaTth HOHATHSAMH: ABYTPAHHBIM YTOJ, TpaHW IBYTPAHHOTO yTia, pedpo IBYIPaHHOTO YIJIa;
JIMHEMHBIN yroJl ABYI'PaHHOIrO yIJla; IpaycHas Mepa ABYTPAaHHOIO yIJa.

OnepupoBarh MOHATHSAMH: MHOTOTPAHHHUK, BBITYKJIBIH W HEBBITYKIBIA MHOTOTPAaHHHK, 3JIEMEHTHI
MHOTOTpaHHMKA, IPaBUJIbHBI MHOTOTPaHHHUK.

Pacrio3HaBaTh OCHOBHBIC BHbI MHOTOTPAaHHUKOB (IIMpaMua; MpU3Ma, NPSMOYTOJNBHBIA MapauIeICIuIe]I,

KJ'IaCCI/I(l)I/IHI/IpOBaTb MHOTOI'paHHUKH, BLI6I/Ipa$I OCHOBaHUA JId KJ'IaCCI/I(l)I/IKaIII/II/I (BLIHyKJ'IbIe 1 HEBBIITYKJIBIC
MHOTOI'paHHUKH; IPABUJIbHBIC MHOT'OTPAHHUKU; IIPSAMBIC 1 HAKJIIOHHBIC ITPU3MBI, napannenermneam).
OHCpHpOBaTI) MOHATHUAMU: CEKYyllas MIOCKOCTb, CCUHCHNEC MHOTOIPAaHHUKOB.



OOGBSACHATH NPUHIMIIBI IOCTPOCHHS CEUYSHHUI, HCIIONIB3YS METOI CIICIIOB.

CTpouTh CeYeHUss MHOTOTPAHHHUKOB METOJOM CIIEJOB, BBIIOJHATH (BBIHOCHBIEC) IUIOCKHE YEPTEXKH W3
PHUCYHKOB IIPOCTHIX 00BEMHBIX (PUTYD: BHJ CBEPXY, COOKY, CHH3Y.

Pemate 3amaum Ha HaxOXKACHHE T'C€OMETPHYECKHX BEIMYHMH IO O0pas3liaM WM aJropuTMaM, HpUMEHSs
U3BECTHBIC AHAJHTHYCCKHE METOABI NPH PELICHHH CTaHAAPTHBIX MaTeMaTHYeCKHX 3aJad Ha BBIYUCIICHHE
PACCTOSHUI MEXTY OBYMS TOYKAaMHM, OT TOYKH JO MPSAMOH, OT TOYKH IO INIOCKOCTH, MEXIY CKPEIIUBAIOIIUMUCS
HPSMBIMH.

Pemate 3amauM Ha HaXOXICHHE T€OMETPUYECKUX BEIMYMH O 00pa3laM WM allrOpUTMaM, HPUMEHS
W3BECTHBIE aHAJMTUYECKHE METOJbI NPH PELICHHH CTAHIAPTHBIX MaTeMaTHYEeCKUX 3a/a4 Ha BBIYHCICHHE YIJIOB
MEXKIY CKPEIINBAIOIUMUCS MPSIMBIMHU, MEXKTy IPSMOH U IMIIOCKOCTHIO, MKy TNIOCKOCTSIMH, IBYTPAaHHBIX YIJIOB.

Boruucnsate 00bEMBI M IUIOMIAM [TOBEPXHOCTEH MHOIOIPaHHHUKOB (NMpH3Ma, MUpaMHla) ¢ NPUMEHEHHEM
(hopMyJ1; BEIYUCIISTE COOTHOICHUST MEXKTY TUIOIIAASIMHU ITOBEPXHOCTEH, 00bEMaMU MTOJOOHBIX MHOTOTPaHHHUKOB.

OreprpoBaTh NOHATHAMH: CHMMETPHS B IIPOCTPAHCTBE; LEHTP, OCh M INIOCKOCTh CHMMETPHH; LICHTP, OChb U
IUIOCKOCTh CUMMETPUH (DHUTYPHI.

U3Bnexath, nmpeoOpa3oBbIBaTh U HHTEPIPETHPOBATh HHYOPMALIHIO O MPOCTPAHCTBEHHBIX I'€OMETPUYCCKUX
¢urypax, npeCTaBICHHYIO Ha YepTeKax H pUCYHKaX.

[puMeHATh TeOMeTpHYecKHe (AaKThl I PELNIeHHS CTEPSOMETPHYECKHX 3aiad, INPEAIoararoniux
HECKOJIBKO IIaroB PeLICHHs, SCIIH YCIOBHUS IPUMEHEHUS 3a/1aHbl B SBHOI (opMe.

IIpuMmensaTs mnpocTEllIMe NPOTrpaMMHBIE CPEICTBA M 3JIEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU
PELICHUH CTEPEOMETPUUECKHX 3a]1ay.

[TpuBoANTH MPUMEPHI MATEMAaTHYECKUX 3aKOHOMEPHOCTEH B IPUPOAE M KU3HH, PaCclIO3HABATh IPOSIBICHHE
3aKOHOB F'€OMETPUH B UCKYCCTBE.

IIpuMeHATh NONY4YCHHBIE 3HAHMA HA IPAKTUKE: AHAJIU3UPOBATh pEalbHbIC CUTyallMd M IIPUMEHSATH
U3YYCHHBIC MOHATHUS B NPOLIECCE TIOUCKA PELICHHS] MaTeMaTHYeCKU chOPMYITHPOBAHHOMN MPOOIIEMBI, MOJICITUPOBATD
peaJIbHBIC CUTYAIMU HA SI3bIKE TEOMETPHUH, HCCIICIOBATh IOCTPOCHHBIC MOJICIIH C UCTIOJIb30BAHHEM I€OMETPUICCKUX
NOHATHH M TeopeM, ammapara ainreOpbl; peliaTb NpPakTHYSCKHE 3aJadd, CBA3aHHBIE C HaXOXKICHUEM
TEOMETPUYCCKUX BEIMYUH.

11 KJIACC

OnepupoBarh MOHATHSAMM: LIIMHAPUUYECKAs MOBEPXHOCTh, 00pa3yloIye IMIHHIPUIECKONH MOBEPXHOCTH;
WJIMHAP; KOHUYECKasi IOBEPXHOCTh, 00pa3yrolie KOHUUECKOH MOBEPXHOCTH, KOHYC; cheprdeckasi TOBEPXHOCTb.

PacnioznaBate Tena BpamieHus (IUIMHAD, KOHYC, cdepa U 1map).

OOBACHATH CLIOCOOBI OTYYEHUS TEJ BPallCHHS.

KnaccuduimpoBaTh B3aMHOE pacrioyioxkeHue cepbl U MIOCKOCTH.

OmneprpoBaTh MOHATHAMH: IIAPOBOI CErMEHT, OCHOBAHHE CEIMEHTAa, BBICOTa CETMEHTa; IapoBOW CIOM,
OCHOBAHHME IIIAPOBOTO CJIOS, BEICOTA IIAPOBOTO CJIOS; IAPOBOH CEKTOP.

Boruucnsate 00bEMBI M IUIONIAZM TOBEPXHOCTEH TEN BpAIICHUS, T€OMETPHUUECKHX TeJI C NPHUMEHEHHEM
thopmy.

OnepupoBath MOHATHAMHU: MHOTOTPAaHHHK, BIMCAHHBIH B cdepy M ONMCAHHBIM OKOJIO cdepsl; cdepa,
BITMCAHHAS B MHOTOTPAaHHUK WJIM TEJIO BPAIICHUS.

BrranciaTe COOTHOMEHHUS MEXy TUTOIIAASIMHU TIOBEPXHOCTEH U 00bEMaMHU 1TOTOOHBIX TEL.

N306paxaTs n3ydaemble GUTYpPHI OT PYKH U C TPIMEHEHHEM MPOCTHIX YepTEXKHBIX HHCTPYMEHTOB.

BrInoiHATE (BBIHOCHBIE) TNIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX 00BEMHBIX (UTYp: BHI CBEpXY, COOKY,
CHH3Y; CTPOWUTH CEUCHHUS TEIl BPAIICHUS.

W3BnekaTh, MHTEPIPETUPOBATH M NPEOOPa3OBBIBATE HHPOPMALUIO O MPOCTPAHCTBEHHBIX I'€OMETPUYECKHX
(urypax, npecTaBIeHHYIO Ha YepTekKax U PUCYHKAX.

OnepupoBaTh NOHATHEM BEKTOP B IPOCTPAHCTBE.

BbInonHATE AEHCTBUSI CHOXKEHUS BEKTOPOB, BBIUMTAHMSA BEKTOPOB U YMHOXKEHHMS BEKTOpa Ha YHUCIIO,
OOBSACHSTH, KAKUMH CBOHCTBAMH OHH 00J1a1aI0T.

IIpyMeHATh NpaBUIIO Napaieaenuneaa.

OnepupoBarh MOHATHUSAMH: JIEKapTOBBI KOOPAWHATHI B MPOCTPAHCTBE, BEKTOP, MOAYJb BEKTOPa, PAaBEHCTBO
BEKTOPOB, KOOPJIMHATHI BEKTOPA, YTOJI MEXIy BEKTOPAMH, CKAIIPHOE MPOM3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U
KOMIUTAaHAPHBIE BEKTOPHI.

Haxogute cymMMy BEKTOpPOB M IPOHM3BEICHHE BEKTOpPA Ha YHCIO, YrOold MEXIYy BEKTOPaMH, CKaJSIpHOE
MPOU3BEACHHE, PACKIIaIbIBATh BEKTOP 110 JBYM HEKOJUIMHEAPHBIM BEKTOPAM.

3agaBaTh NIOCKOCTh YPaBHEHHEM B JICKAPTOBOM CHCTEME KOOPIHHAT.

[IpumensaTh TreoMeTpuueckue (aKThl JUId PEICHHUS CTEPEOMETPUYECKUX 3a/ad, IPEAINoJararouiux
HECKOJIKO IIaroB PELICHUs, €CIM YCIOBHS IPUMEHEHUS 3aJaHbl B IBHOW (opMe.

Pemats npocreiiiue reoMeTpuuecKue 3a1a4y Ha IPUMEHEHHE BEKTOPHO-KOOPIUHATHOIO METOAA.



PemaTs 3amaun Ha JOKA3aTEIBCTBO MAaTEMATHUECKUX OTHOIICHUN M HAX0XKICHUE TCOMETPUICCKUX BEININH
10 00pa3nam WK aaropuTMaM, IPUMEHAS H3BECTHBIE METO/IBI IPH PEIICHUH CTaHJAPTHBIX MAaTEMAaTHIECKHX 3a1ad.

[IpumenATh mpocTEHIINE NPOTPaMMHBIE CPEICTBA M AIICKTPOHHO-KOMMYHHKAI[OHHBIE CHUCTEMBI TIPH
PELICHNH CTEPEOMETPUUECKHX 3aad.

[IprBOOUTE IPUMEPHI MaTEMAaTHIECKUX 3aKOHOMEPHOCTEH B MPHPOIE M KHU3HHU, PACIIO3HABATH MPOSBICHUE
3aKOHOB T€OMETPUH B HCKYCCTBE.

[IpuMeHATh TMONyYEHHbIE 3HAHWS Ha NpPAKTHKE: aHaJIM3UPOBATh pealbHbE CUTyalldd W HPUMEHSTH
M3y4YEHHbIE TIOHATHS B IIPOIECCe MIOMCKA PEICHHsT MaTeMaTH4ecKy chOpMyIMpOBaHHOM POOIEMBI, MOJIEITHPOBATh
peanbHbIe CUTYallUH Ha A3bIKE T€OMETPUH, UCCIIE0BAaTh IOCTPOECHHBIE MOAETH C UCTIONb30BaHHEM F'€OMETPHUECKUX
NOHATUH M TeopeM, ammapara ainreOpbl; pemaTrbh MPaKTHYECKUe 3a/add, CBsS3aHHbIE C HAaXOXICHUEM
TeOMETPUYECKIX BEJIHYHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIIACC
KoJsmm4ecTBo yacoB DJIeKTPOHHBIE
Ne HaunmeHnoBaHue pa3jenoB U TeM K (uudposbie)
n/n NMPOrpaMmbl Bcero OHTPOTLHEIE Ipaxruyeckue o0pa3oBaTe/bHbIE
padoTHhI padoTHhI pecypebt
1 Baenenre B cTepeoMeTpHIo 10
2 IIpsiMble U TIOCKOCTH B IPOCTPAHCTBRE. 12 1
ITapayienbHOCTb NPSIMBIX U IJIOCKOCTER
3 [leprieHIUKYIAPHOCTE NPAMBIX U INIOCKOCTEH 12
4 VYIubl MEXIY OPSIMBIMU U INIOCKOCTSIMU 10 1
5 MHororpaHHUKH 11 1
6 OO6BEMBI MHOTOTPaHHUKOB 9 1
7 IloBTOpEHME: CeYeHMs], PACCTOSHUS U YIJIbI 4 1
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 68 5 0




11 KJIACC

KoanuecTBo 4yacoB
No u/n HaumeHoBaHUe pa3/iesioB U TeM K - DieKTpoHHbIE (IU(POBHIE)
h MPOrpaMMbI Bcero OHTPOJILHbIE pakTuieckue o0pa3oBaTebHBIE PECYPCHI
padoThI padoThI
1 Tena Bpamienus 12
2 OO0BEMBI TEI 5
3 BexTopb!l 1 KOOPIUHATH B IPOCTPAHCTBE 10
4 IToBTOpenue, 0000MmIEeHNEe, CHCTEMATH3AIIHS 7 1
3HAHUI
OBIIEE KOJIJMYECTBO YACOB I10 ITPOTPAMME 34 3 0




IMOYPOYHOE IINTAHUPOBAHHUE
10 KJIIACC

Ne
n/n

Tema ypoka

KoauuecTBo yacoB

Bcero

KonTpoabsHsbie
padoTHhI

IIpakTHyeckue
padoThI

Jara
HM3Y4YeHUsI

DJIEKTPOHHBIE
nupposbIe
o0pa3oBare/ibHbIE

pecypcesl

OCHOBHBIE TIOHATHS CTEPEOMETPUH: TOUKa,
npsiMast, INIOCKOCTb, MpocTpancTBo. [IpaBuia
n300pakeHNs Ha pUCYHKaX: N300paKeHUS
IUIOCKOCTEH, MapauieIbHBIX TPSIMBIX
(OTpe3KoB), CeperHbI OTpe3Ka

Tlonsarus: TNEPECCKAOIMNCCA IIOCKOCTH,
TNepeceKaroImmrecs npsamas u 1mioCKOCThb

Tlonsarus: TNEPECCKAOIMCCH IIOCKOCTH,
NEpeCceKaromurecCs npsamas 1 rmioCKoCThb

3HaKOMCTBO C MHOT'OI'paHHUKAMU,
H306pa)KCHI/IC MHOTOI'PAaHHUKOB Ha pUCYHKAX,
Ha MPOCKIIUOHHBIX YE€PTEIKAX

Havanbubie CBCJICHUA O Ky6e U mapamMuae, ux

pa3BépTku U Mojenu. CeueHus
MHOTOTPaHHHUKOB

HauanbHble cBenenns o Kyoe 1 mupamuzie, uxX
pa3BépTku U Mojenu. CeueHus
MHOTOTPaHHHUKOB

[Tonatue 06 akCHOMaTHYECKOM IOCTPOCHUH
CTEepEeOMETPHH: aKCHOMBI CTEPEOMETPHH U
CIIEACTBHS U3 HUX

[Tonsatue 06 akCHOMaTHYECKOM IIOCTPOCHUH
CTepEeOMETPHH: aKCHOMBI CTEPEOMETPHU 1
CIEJICTBHA U3 HUX

10

11

[Tonsatue 06 akCHOMaTHYECKOM OCTPOCHUH
CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUU U
CIEJICTBUS U3 HUX

[NonsiTre 06 akCMOMaTHYECKOM OCTPOCHUH
CTEPEOMETPUU: AKCHUOMBI CTEPEOMETPUU U
CIEJICTBUS U3 HUX

B3anMHoOe pacnonoxeHue NpsiMbIX B
IIPOCTPAHCTBE: NIEPECEKAIOLINECS,




napajJiesIbHbIE ¥ CKPEIUBAIOIIUECs NPsIMbIe
[TapaynenbHOCTb NPSAMBIX U IJIOCKOCTEH B

12 MIPOCTPAHCTBE: IapalUIeIbHEIC MPSIMBIC B
MIPOCTPAHCTBE; MapaJUIEIBHOCTD TPEX MPSIMBIX
[TapaynenbHOCTD NPSAMBIX U INIOCKOCTEN B

13 npocTpancTse: [lapamiensHOCTh IPAMOH U
TUIOCKOCTH

14 VT8I C COHANIPAaBICHHBIMA CTOPOHAMH

15 YT01I MEXIY IPSAMBIMHU B IIPOCTPAHCTBE

16 Yros MexX Iy IpAMBIMU B IPOCTPAHCTBE

17 [MapannensHOCTH IIOCKOCTEH: TTapasieIbHbIE
TUIOCKOCTH

18 CBolicTBa NapauIeabHbIX INIOCKOCTEH

19 [Mpocreiimme npocTpaHCTBEHHbIE (GUTYPHI HA
IUIOCKOCTU: TeTpa’p, KyO, mapaiesenunes

20 IMocTpoeHwue ceucHmit

21 ITocTpoenue ceueHmit
Kontponbhas pabdora mo teme "IIpsMbie u

22 IUTOCKOCTH B IpocTpaHcTBe. [lapanineasHOCTh
MPSIMBIX M IUIOCKOCTEH"

23 IlepneHIUKyISIPHOCTD NPSIMOM U INIOCKOCTH:
MIEPIICHANKYIIIPHbIEC MIPSIMbIE B IPOCTPAHCTBE

24 [psiMble mapaiensHble U
MepIEeHANKYIISIPHBIE K TNIOCKOCTH

o5 [psiMble mapaiensHble U
NepIEeHANKYJISIPHBIE K TNIOCKOCTH

26 IIpu3Hak nepneHuKyJISpHOCTH IPSIMOU U
IUIOCKOCTH

27 IIpu3Hak nepneH uKyIsIpHOCTH IPSIMON U
IUTIOCKOCTH

28 Teopema o npsAMoOii NepHeH TUKYISIPHON
IUIOCKOCTH

29 Teopema o npsAMoii NepHeH TUKYIAPHON
IUIOCKOCTHU

30 TeopeMa o psIMON NEPIIEHAUKYJIIPHON

IINIOCKOCTH




31

32

33

34

HepneH,uHKmep 1 HAaKJIOHHBIC: pACCTOAHNUC
OT TOYKH A0 IJIOCKOCTH, paCCTOAHUEC OT
HpHMOﬁ J0 IJIOCKOCTHU

IlepneHanKysIp ¥ HAKJIOHHBIE: PACCTOSIHUE
OT TOYKH JI0 IJIOCKOCTH, PACCTOSHUE OT
IPSIMOI1 10 TNIOCKOCTH

[eprieHIUKYISIp ¥ HAKIIOHHBIE: PACCTOSHUE
OT TOYKH IO TUIOCKOCTH, PACCTOSHUE OT
MPSIMOM JI0 MJIOCKOCTH

HepHCHI[I/IKyJIﬂp 1 HAKJIOHHBIC: paCCTOSAHNUC
OT TOYKH A0 IJIOCKOCTH, paCCTOSAHUC OT
HpHMOﬁ J0 IIIOCKOCTHU

35

VIiibl B IPOCTPAHCTBE: YIOJ MEKIY IPSIMOU U

IINIOCKOCTBIO

36

37

38

JIByrpaHHbIi yro, JMHEHHBINA yroil
JIBYTPaHHOTO yria
JIByrpaHHbId yroj, TUHEHHBIN yro
JIBYTPaHHOTO yria

[epneHANKYISIPHOCTD INIOCKOCTEN: TIPU3HAK
NIepIEHANKYJISIPHOCTH JIBYX IIOCKOCTEH

39

IleprieHAUKYISAPHOCTH TIOCKOCTEN: MpU3HAK
NEPHEeHIUKYISIPHOCTH JBYX IJIOCKOCTEH

40

41
42

IleprieHAUKYIAPHOCTH TIOCKOCTEN: MpU3HAK
MEePIEHIUKYISPHOCTH JIBYX IJIOCKOCTEH

Teopema o TpEX MepHICHIUKYIApPAX

Teopema o TpEX MepreHIUKYIApax

43

Teopema o TpEX meprICHIUKYIApAX

44

KontpomnsHas pabota no remam
"[lepreHANKYIAPHOCTD NPSIMBIX H
Al

wIockocTei" 1 "YTIIbl MeX Ty IPSIMBIMHA U
IUIOCKOCTSIMH"

45

46

IloHsiTE MHOTOTPAaHHUKA, OCHOBHBIE
3JIEMEHThl MHOTOI'PaHHUKA, BBIYKJIbIE U
HEBBIIIYKJIbIE MHOTOI'PaHHUKU; Pa3BEPTKa
MHOTOI'DaHHHUKA

IIpusma: N-yrosbHas npusma; I'paHu U
OCHOBAHUS IIPU3MBI; NIPsIMasi U HAKJIIOHHAs
IIPHU3MBbI; OOKOBas U MOJTHASI TIOBEPXHOCTH




47

IIPU3MBI

[Tapannenenunen, npsIMOYTrOabHBIN
napajuiesICUIeN U €ro CBOMCTBA

48

IMupamuza: N-yronpHas MUpaMuIa, TPaHd U
OCHOBaHHE MMPaMUIbl; OOKOBAsI U MOJTHAsS
MIOBEPXHOCTh MUPAMU/BI; IPABUIIBHAS U
yceu€HHas UpaMuIa

49

IIpaBuabHBIE MHOTOTPAaHHUKU: OHATHE
MIPaBUJILHOTO MHOTOTPAaHHUKA; TPABUIIbHAS
NpU3Ma U NpaBWIbHAs TUPaMU/a;
MIpaBWJIbHAS TPEYTOJIbHAS IUPaMUIa U
NIPaBUJIBHBIA TETpadIp; KyO

50

IIpencraBneHue o NpaBUIbHBIX
MHOTOTPaHHHUKAX: OKTa3/p, JOACKAdIp U
HKOoCa’Ip.

51

CumMeTpHst B IPOCTPAHCTBE: CUMMETPUS
OTHOCUTEJIEHO TOYKH, NIPSIMOM, IIIOCKOCTH.
DneMeHThl CAMMETPUH B MHPAMUAAX,
napauieIeuIe1ax, IPaBUIbHBIX
MHOI'OI'PaHHUKAX

52

53

54

55
56

Brruucnenue 31eMeHTOB MHOTOTPAaHHUKOB!
p&0pa, TMaroHau, yribl

[Tnomanas 60KOBOM MOBEPXHOCTH U MOJTHOM
MIOBEPXHOCTH MPSIMOU MPHU3MBI, TIOIIA/b
OCHOBaHMH, TeopemMa 0 OOKOBOH MOBEPXHOCTH
IIPSIMOU ITPU3MBI

[Tnomans 60KOBOM MOBEPXHOCTH U
MIOBEPXHOCTH MTPABUIILHOM MTUPaAMHU/IBI,
TeopeMa o oA M 60KOBOM MOBEPXHOCTH
YCEeUEHHOUN MUpaMUIbl

KonrponbHas padora 1o teme
"MHororpanHuky"

TTousarue 00 00BEME

57

O0BEM HpaMuIBI

58
59

O0BEM HpaMuIBI

O0BEM IMpaMuIBI

60

O0BEM IMpaMuIBI

61

O0BEM IPU3MBI

L S




62
63

O0BEM TIPU3MBI

OO0BEM IPU3MBL

64

Kontpomnsras padora mo teme "OOBEMBI
MHOTOTPaHHHUKOB"

65

[ToBTOpeHnue, 0000IIECHIE CUCTEMATH3AIIHS
3HaHwuil. [loctpoeHue ceueHuit B
MHOTOTpaHHHKE

66

[ToBTOpeHnue, 0000IIECHIE CUCTEMATH3AIIHS
3HaHMI. BeIUrcIeHre pacCTOSHUI: MEX Ty
ABYMS TOYKaMH, OT TOYKHU J0 HpHMOﬁ, oT
TOYKH A0 IJIOCKOCTHU, MEKITY
CKpCIIUBAIOIIUMUCA IPSIMBIMU

67

68

OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME

HTorosas koHTposbHas paboTa

[ToBTOpenue, 0600ImEeHNe CHCTEMaTH3AIHA
3HaHUW. BbIUKCIeHNE YITI0B: MEXIY
CKPEIUBAIOIIUMHUCS MPIMBIMH, MEXKAY
MPSIMOI1 U TNIOCKOCTBIO, JBYI'PAHHBIX YTJIOB,
YTJIOB MEXKAY IIOCKOCTSAMHU

68




11 KJIACC

Ne
n/n

Tema ypoka

KoauuecTBo yacoB

Bcero

KonTponbHble
padoThI

IIpakTHnyeckue
padoThI

Jara
H3YyYCHUS

DJIeKTPOHHBIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypcsl

Coepa u mwap: ueHTp, paanyc, Iuamerp;
IUTONIA/Ih TOBEPXHOCTH c(hephl

B3anmuOe pacmonoxenue chepsl 1
IUIOCKOCTH; KacaTelbHasl INIOCKOCTh K
ctepe; wiomans cheps

N3o6paxxenne cepsl, mapa Ha MIOCKOCTH.
Ceuenus mapa

[{unuaaprYecKas MIOBEPXHOCTD,
oOpazyrolye IUIHHAPHIECKON
MTOBEPXHOCTH, OCh IWJINHIPUIECKON
MIOBEPXHOCTH

[Mumuaap: ocHOBaHUS 1 OOKOBas
MIOBEPXHOCTH, 00pa3yomias ¥ 0Ch; TIOMAAb
OOKOBOH ¥ MTOJTHON IIOBEPXHOCTH

N300paxkeHne NUINHAPA HA TNIOCKOCTH.
Pa3pépTra nunuuapa. CedeHus MUINHIPA
(TITOCKOCTBI0, MapaJIENbHON WIIH
MepHEeHANKYIISIPHON OCH IIMIIMH/IPA)

Konunueckasi moBepXHOCTh, 00pazyomine
KOHUYECKOU ITOBEPXHOCTHU, OCh U BEPIIUHA
KOHUYECKOU IIOBEPXHOCTHU

10

11

Konyc: ocHOBaHUE U BepInHA, 00pa3yromias
M OCh; IJIOIIA b OOKOBOM M MOJIHOM
TIOBEPXHOCTH

Ycedu€HHblit KOHYC: 00pa3yIoNIre U BHICOTA;
OCHOBaHHS M OOKOBasi IOBEPXHOCTH

N306pakeHne KOHyca Ha INIOCKOCTH.
Pa3BépTka konyca. CeueHus KoHyca
(TITOCKOCTEI0, MapaiieabHOH OCHOBAHHUIO, U
IUTOCKOCTBIO, MPOXOASIIEH depe3 BEpIINHY)

KOM6I/IHaIII/I${ TEJI BpallICHUSA U
MHOTOIpaHHUKOB




MHOrorpaHHUK, ONIMCAHHBIN OKOJIO cephl;

12 cdepa, BIMCaHHAs B MHOTOTPAaHHUK HJIH B
TEJIO BpallleHHs

13 HOH“}ITI/IC 00 00BséMe. OCHOBHBIE CBOICTBA
00bEMOB TET

14 O0BEM HMITHHIpA, KOHYCA

15 O0BéM mapa u mIomangs chepsl
[MomoOHbIe Tea B IPOCTPAHCTERE.

16 CoOoTHOLIEHUS MEXKY TUIOLIASIMUA
MIOBEPXHOCTEH, 00bEMaMH MOJOOHBIX TEI

17 KOHTpOJ‘IBI’-'IaH 'Pa60Ta no temaMm "Tena
BpauteHus" u "O0beMsl Ten"

18 BekTop Ha IIOCKOCTH U B IPOCTPAHCTBE

19 Cro)xeHHe 1 BBIYUTaHNE BEKTOPOB

20 YMHOXEHHE BEKTOpa Ha YHCIIO0
Paznoxxenne BekTopa 1o TpéM

21 HEKOMIIIaHApHBIM BeKkTopaM. [IpaBmiio
napaJuiesienuIe1a

22 Pemenne 3aj1a4, CBA3AHHBIX C PUMEHEHHEM
TIPaBJI ICHCTBHUI C BEKTOPaAMHU
[IpsiMoyrosbHas cucTeMa KOOpAMHAT B

23 npocrpaHcTBe. KoopauHaTel BEKTOpA.
[pocreiimme 3aa4u B KOOpAMHATAX

24 VYron mexay Bekropamu. CKaJspHOe
MIPOM3BE/ICHHE BEKTOPOB

25 BprlunciieHe yriioB Mexy NpsSiMbIMH 1
IUIOCKOCTSIMH

26 KoopanHaTHO-BEKTOPHBII METO TIPH
pELIeHNH T€OMETPUUECKHX 3a1ad

27 KonrponbHas pabora 1o TCM?' "BexTopsl 1
KOODPJMHATHI B IPOCTPAHCTBE
IToBTOpeHue, 06001IEHNE U CHCTEMATU3AITUS

28 3HaHui. OCHOBHBIC QUTYDBI, (DAKTHI,
TEOpEMBI Kypca IUTaHUMETPUH
IToBTOpenue, 06001IEHNE U CHCTEMATU3AITUS

29 3HaHui. OCHOBHBIEC QUTYDBI, (DAKTBI,

TEOPEMBI Kypca INIAHUMETPUH




[oBTOpeHnue, 0000IIECHIE U CHCTEMATH3AIUS

30 3HAHMH. 3a7a4M TUIAHUMETPUU M METOJIBI UX 1
peneHus
[oBTOpenue, 06000IIeHNE U CHCTEMAaTH3AIU

31 3HAHWH. 337241 ITAHUMETPUH 1 METO/BI UX 1
peneHus
[oBTOpenue, 0600IIeHNE U CHCTEMAaTH3AIU

32 3HaHui. OCHOBHBIE PUTYPHI, PAKTEI, 1
TEOPEMBI Kypca CTepeOMeTpHH

33 Wrorosasi KOHTpOJIbHAs paboTa 1

34 [ToBTOpeHnue, 0000IIECHHE U CHCTEMATH3AIUS 1
3HAHUH

OBILEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 34




YYEBHO-METOJUYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI JIJI5S1 YYEHUKA
1. Teomerpus, 10-11 xmacesl/ Atanacss JI.C., Byryzo B.®., Kagommies C.b. u npyrue, AknmonepHoe
obmectBo «M3natenscTBO «IIpocBemenmes»
2. 3uB Bb.I'., Meiinep B.M., baxanckwuii A.I1. 3agagn mo reometpun s 7 — 11 kimaccos. — M.: [Ipocsemienne,
2014
METOJUYECKUE MATEPUAJIBI 1JI5s1 YUUTEJIA
1. Teomerpus. ['eomerpus, 10-11 knaccsl/ Aranacsia JI.C., Byryzos B.®., Kanomues C.b. u npyrue,
AxionepHoe obdmectBo «M3narenbctBo «IIpocBerieHne»
2. Caaksan C.M., byty3oB B.®. NU3yuenue reometpuu B 10 — 11 kiaccax: MeTonuueckue peKOMEHAAINH K
yueOnuky. Knaura nns yunrens. — M.: [Ipocemenne, 2014
HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

1. www. edu - "Poccuiickoe obOpazoBanme"  DenepanpHbIif mopTai. http://www.school.edu.ru/
2. www.school.edu - "Poccwuiickuii 06meo6pa3zoBaTebHbIH mopTat’.

3. www.school-collection.edu.ru/  Exunas xosutexius 1 (poBBIX 00PA30BATEIBHBIX PECYPCOB
4. JoxymeHTauus, pabo4ne MaTepHasl JUIsl YYUTEIIsl MaTeMaTHKH WWW.it- n.ru "CeTh TBOPYECKHX
yuurenein"

5. Hudpossie o0pa3oBaTeIbHEIC pecypchIu3 Enunoit xommekimu L{OP http://school-

collection.edu.ru/
6. Otkperthiil 6ank EI'D 2015 r: http://mathege.ru/or/ege/






