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HOACHUTEJBbHASA 3AIIUCKA

PaGouas mporpamma yueO6HOro Kypca «I eomerpus» 6a30BOro ypoBHs Al 00y4YarOIIUXCs
10 —11 xmaccoB pa3paboTaHa Ha ocHOBe DeaepaibHOr0 rocyIapCTBEHHOI0 00pa30BaTEIHLHOTO
CTaHJapTa CpeaHero oOIero odpa3oBaHUs, C Y4ETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUMU,
MPEIbSABISEMBIX K MaTeMaTUYECKOMY 00pa30BaHUIO, U TPAJAMUIHNA POCCHHCKOro 0o0pa3oBaHUS.
Peanmaul/m IIporpaMMabl O6€CH€LII/IB3.CT OBJIaICHHUEC KIIFOY €BBIMU KOMIICTCHIIMAMU,
COCTABIISTIONIMMH OCHOBY JUISI CaMOPa3BUTHS W HEMPEPHIBHOIO 00pPa30BaHWUs, IEIOCTHOCTH
O6HIeKy,TII>TypHOFO, JIMYHOCTHOI'O ¥ IMTO3HABATCIbHOI'O pa3BUTHUA JIMYHOCTHU O6yanOIIII/IXC$[.

HEJIM U3YYEHUSA YYEBHOI'O KYPCA

BaxHocTh y4eOHOro Kypca TE€OMETPHHM Ha YpPOBHE CpenHero oOmero oOpa3oBaHUS
00yCJIOBJI€HA MNPAKTUYECKONW 3HAUYMMOCTBIO METAlpEAMETHBIX M IPEIMETHBIX pEe3yJIbTaTOB
00y4eHHUs1 T€OMETPUU B HAIPABJIEHUM JMYHOCTHOIO pa3BUTHs oOydarolmxcs, GpopMupoBaHUs
(GYHKIMOHAJIBHON MaTeMaTH4ecKoil IpaMOTHOCTH, M3Y4YEeHUs APYIMX Y4eOHBIX IUCLMILIMH.
PazButne y oOydarommxcs NpaBUJIbHBIX HPENCTaBICHUNH O CYIIHOCTH U IPOUCXOXKACHUU
reoMeTpudecKux abcTpakiuii, COOTHOLIEHUH PEAJbHOr0 U UACAIBbHOr0, XapaKTepe OTPaKeHHs
MaTeMaTU4YeCKOM HAyKOH SIBJICHUH M IPOLIECCOB PEAILHOIO0 MUPA, MECTE TEOMETPUN B CUCTEME
HayK ¥ pPOJM MaTEeMaTHYECKOrO0 MOJEIMPOBAaHMUA B HAay4YHOM IIO3HAHUU MU B IIPAKTHKE
CrocoOCTBYeT (OPMUPOBAHUIO HAYYHOI'O MMPOBO33PEHMs Y4YalIMXCd, a TakKe KadyecTB
MBILIEHHSI, HEOOXOIUMBIX JJIs alalTallii B COBPEMEHHOM OOILECTBE.

['eomerpust sBnsercs OIHUM M3 0a30BBIX NPEAMETOB HAa YPOBHE CpEIHEr0 OOIIero
0o0pa3oBaHMs, TaK KaK 0OECleYMBaeT BO3MOXHOCTh M3Y4YEHMs] KaK JUCILUIUIMH €CTECTBEHHO-
Hay4HOM HaIIPaBJIEHHOCTH, TaK U TYMAHUTAPHOM.

Jlornyeckoe MbIluIeHHE, (GOPMUpPYEMOe NPH H3YYEHUH OOYy4aroIIMMUCS MOHSATHIHHBIX
OCHOB T€OMETPUU U IOCTPOECHUHU IE€NOYKU JIOTMYECKMX YTBEPKACHUHW B XOJ€ pELIECHUS
reOMETPUYECKUX 3a7ad, YMEHHE BBIJBUTaTb M OINPOBEPraTb TUIIOTE3Bl HENOCPEACTBEHHO
UCIONB3YIOTCS TPH pEIIeHWH 3a/ad €CTeCTBEHHO-HAayYHOro LHKJA, B YacTHOCTH M3 Kypca
buzuKy.

YMeHHe OpHEHTUPOBATHCS B TMPOCTPAHCTBE HIpaeT CYIIECTBEHHYIO pPOJIb BO BCEX
00JacTsIX NeATeNbHOCTH 4ernoBeka. OpHeHTaIusl 4eloBeKa BO BPEMEHHM U TPOCTPAHCTBE —
HEOOXOJMMOE YCJIOBHE €ro COLHUAaJIbHOIO OBITHS, (QopMa OTpa)K€HUS OKPYKAIOLIEro MHUpa,
YCIOBHE  YCHEIIHOrO TIO3HAaHWA U  aKTUBHOrO IpeoOpa3oBaHMsl  J1€HCTBUTEIBbHOCTH.
OnepupoBaHue NIPOCTPAHCTBEHHBIMU 00pa3aMy 0OBbEAMHSET pa3Hble BUbl yueOHOMH U TPy10BOM
NeATeIbHOCTH, SIBJISIETCS OJHUM U3 MPOQECCHOHAIBHO BAXKHBIX KauyeCTB, MO3TOMY aKTyallbHa
3ajjaya (OPMUPOBAHUS Y OOYYAIOIIMXCS MPOCTPAHCTBEHHOT'O MBINUICHUS KaK Pa3sHOBUIHOCTU
00pa3HOro MBIIUIEHUS — CYIIECTBEHHONO KOMIIOHEHTAa B IOJArOTOBKE K IPAKTUYECKOU
JESITEIbHOCTU 110 MHOTUM HaIpaBJICHUSM.

Ilenb ocBOeHUs nporpamMmbl yueOHOro kypca «I'eomeTpus» Ha 0a30BOM ypoBHE 00y4eHUs
— o0mieo0pa3oBarebHOE M OOMIEKYJIBTYPHOE pa3BUTHE OOYYAIOIIUMXCS 4Yepe3 0OecredycHHe
BO3MOYKHOCTH IIPHOOPETEHUS U UCIIOJIBb30BAHMS CUCTEMATHUUECKUX M€OMETPUUYECKUX 3HAHUHN U
JEeUCTBUM, cennpUUHBIX T€OMETPHH, BO3MOKHOCTH YCIEIIHOIO IPOI0JDKEHHU 00pa30BaHUs 110
CIELUAJILHOCTSM, HE CBSI3aHHBIM C IPUKJIAHBIM HUCIOJIB30BAaHUEM I'€OMETPHUH.

[Iporpamma mo reomeTpuud Ha 0a30BOM YpOBHE MpeAHAa3HAueHa JJIsi OOy4arolIUXCs
CpeAHeH IIKOJbl, HE MCIBITHIBABIINX 3HAYUTENBHBIX 3aTPyIHEHHI Ha YpOBHE OCHOBHOTO
obmrero oOpa3zoBanus. Takum oOpazom, oOydaromecss Ha 0a30BOM YpOBHE JIOJDKHBI OCBOHTH
o0Imme MareMaTUYeCKHe YMEHUs, CBSI3aHHbIE CO CIEHU(HUKON reOMETpHUH M HEOOXOAUMBIE IS
KHU3HU B COBPEMEHHOM 00111ecTBe. KpoMe 3T0ro, OHM UMEIOT BO3MOKHOCTb U3yUUTh T€OMETPHUIO
6onee Ti1y0O0KO, €CM B JaJbHEHIIIEM BOZHUKHET HEOOXOAMMOCTh B T€OMETPUUYECKUX 3HAHUSX B
npodeccuoHaIbHON AesTeNIbHOCTH.



JlocTuKeHue e OCBOSHMS IIPOrpaMMbl 00€CIIeUNBACTCS PEIIEHUEM COOTBETCTBYIOIINX
3ana4. [IppopureTHpIMH 3ajauamMu ocBOeHUs Kypca «I'eomerpun» Ha 6a3oBoM ypoBHe B 10—11
KJ1accax SIBJISIIOTCA:

e hopMHpOBAaHUE MPEACTABICHUS O TEOMETPHUM KaK YacTH MHPOBOH KyJIbTYpbl H

OCO3HAHUE €€ B3aUMOCBSI3U C OKPYXKAIOLUM MUPOM;

e hopMUpOBaHME TMpEJCTaBICHUS O MHOIOIpaHHMKaX M TeJlax BpalleHUs Kak o
BKHEHIIMX MaTEMaTHUECKUX MOJEISAX, MTO3BOJISIIOIIMX OMMCHIBATh U U3y4yaTh Pa3HbIE
ABJICHUS OKPY’KaIOILEr0 MUPA;

e hopMUpOBaHNE YMEHHUS paclo3HaBaThb Ha 4YepTeXax, MOJICNSAX U B pEaTbHOM MHpPE
MHOTOTPaHHUKH U TeJla BpaIleHHUs;

eOBNIAJICHUE METOJAaMHU  peIIeHHs 3a7ad Ha TIIOCTPOSCHHS Ha  M300pa’KEeHUSX
POCTPAHCTBEHHBIX QUTYD;

¢ hopMUpOBaHNE YMEHHs OINEPUPOBATH OCHOBHBIMU MOHSATUSIMH O MHOTIOIPaHHUKAX M
TeJax BPallleHHUs U UX OCHOBHBIMU CBOWCTBAMU;

®OBJIAJICHUE AJTOPUTMAMU PEIIEHHUS OCHOBHBIX THUIIOB 3aj1ay; (OPMUPOBAHHE YMEHHS
IIPOBOJUTh  HECJIOKHBIE  JIOKA3aTEJbHbIE  PACCY)KIEHUS B  XOAE€  pEeUIeHus
CTEpEOMETPUUECKHX 3a/1a4 U 3aJay C MIPAKTUUYECKUM COJIEP)KaHUEM;

®pa3BUTUE  HUHTEJUIEKTyaJbHBIX M  TBOPUYECKMX  CIOCOOHOCTEH  0Oydarommxcs,
[I03HABATEJIbHOM aKTUBHOCTH, UCCIIEI0BATEIbCKUX YMEHUH, KDUTUYHOCTU MBIILJICHNUS;

e hopMupoBaHUe (YHKIIMOHAIBHON TI'PaMOTHOCTH, PENEBAHTHOW TE€OMETpUU: YMEHHE
pacro3HaBaTh NPOSBIECHUS T€OMETPUUECKUX MOHITHH, 00BEKTOB 1 3aKOHOMEPHOCTEH B
peasbHbIX JKM3HEHHBIX CHTyallMsX M INPU HM3YYEHHUU APYIUX y4eOHBIX IpPEAMETOB,
IpPOSIBJIGHUS. 3aBUCHMOCTEH M 3aKOHOMEpPHOCTEH, (GOpMyIHMpOBaThb HX Ha S3BIKE
r€OMETpUM U  CO3/1aBaTb TIE€OMETPUYECKHME MOJENHU, IPUMEHATh OCBOCHHBIN
reOMEeTpUYECKU ammapaT Ui pelleHHs MNpaKTHKO-OpPUEHTHUPOBAHHBIX 3ajad,
MHTEPIPETUPOBATH U OLIEHUBAThH MOTy4YEHHBIE PE3YyJIbTATHI.

OTim4uTeNnsHOW 0COOEHHOCTHIO TPOrPAMMBI SIBIISIETCS BKJIFOUEHHE B KYpC CTEPEOMETPHU
B HayaJe €ro MH3y4yeHMs 3aJad, pEeUIaeMbIX Ha YypOBHE MHTYUTHBHOIO TO3HAHMS, U
onpenenéHHbpIM 00pa3oM OpraHuW30BaHHas paboTa HaJ HUMH, YTO CHOCOOCTBYIOT DPAa3BHTHIO
JIOTUYECKOTO0 M IPOCTPAHCTBEHHOI'O MBIIIJIEHHS, CTUMYJIUPYET NPOTEKAHWE MHTYUTHUBHBIX
MPOIECCOB, MOTUBHUPYET K JaJTbHEUIIEMY U3YUCHHIO MPEAMETA.

[Ipennmoutenre oTHAETCST HATJSAHO-KOHCTPYKTHBHOMY METOAY OOYy4eHHs, TO ecTb
TEOPETUYECKUE 3HAHUA HMMEIOT B CBOEM OCHOBE 4YYBCTBEHHOCTb IIPEIMETHO-IIPAKTHYECKON
NesITeNbHOCTH. Pa3BUTHME NPOCTPAHCTBEHHBIX MPEACTABJIEHUH Yy ydalluxcd B  Kypce
CTEpEOMETPUM IIPOBOAMUTCS 3a CUET PELISHMs 3a]a4 Ha CO3AaHME IPOCTPAHCTBEHHBIX 00Pa30B U
3aJa4 Ha OIEpPUpPOBAHHE HPOCTPAHCTBEHHbIMM oOpa3zamu. Co3maHue oOpa3a NPOBOJUTCS C
OIIOPOM Ha HAIIAAHOCTb, a OIEPUPOBAHHE 00PA30M — B YCJIOBHUSIX OTBJICUCHHSI OT HAIJISIIHOCTH,
MBICJICHHOT'O U3MEHEHHS €r0 HCXOJHOI O COACPKAHMSL.

OcHOBHbBIE colepxaTelibHble JUHUU Kypca «l'eomerpum» B 10-11 kmaccax:
«MHororpanHukn», «IIpsMble U INIOCKOCTH B IPOCTpaHCTBE», «Tena BpameHus», «BekTopsl u
KOOPAMHATHI B IPOCTpaHCTBE». POpMUPOBAHNE JOTMUECKUX YMEHUN paclpeesieTcsi He TOIbKO
M0 COACPXKATEIbHBIM JIMHUSAM, HO W IO TofaM OOyYeHHsT Ha YPOBHE CpPEAHEro OOIIero
o0Opa3oBaHMs.

Conep:xanne o00Opa30BaHUS, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJbTaTaM OCBOCHHUS
paboueil mporpamMMBbl, pacrpeenéHHbIM 0 To1aM 00y4eHHUs], CTPYKTYPHPOBAHO TAKUM 00pa3oM,
YTOOBI  OBJIAJIEHUE TEOMETPUYECKMMHU MOHATHSAMHM M HaBBIKAMU  OCYLIECTBIAJIOCH
MOCJIeIOBAaTENbHO U TMOCTYMNATeNbHO, C COOJIIOJEHHEM MPHUHIMIA IPEEeMCTBEHHOCTH, YTOOBI
HOBBIE 3HAHUS BKJIIOYAJIMCh B OOIIYIO CHCTEMY F€OMETPHUECKUX MPEICTaBICHUI 00ydaronumxcs,
paciupsist ¥ yriy6sist e€, o0pa3ysi IpOYHbIe MHOKECTBEHHBIE CBA3H.



MECTO YYEBHOTI'O KYPCA B YYEBHOM IIJIAHE

Ha uzyuenue reomerpun otBoautcs 2 yaca B Henemo B 10 kiacce u 1 gac B Hegeno B 11
KJIacce, BCEro 3a JiBa roaa ooydenus - 102 yueOHbIX Haca.



COJAEPKAHME YYEBHOI'O KYPCA
10 KJIACC

IIpsiMbIe M JIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE TOHSATUSA cTepeoMeTpuu. Touka, mpsmas, IJIOCKOCTb, MNpocTpaHCTBO. I[loHsATHE 00
AKCHOMAaTUYECKOM IIOCTPOCHUU CTEPEOMETPUH: AKCHOMBI CTEPEOMETPHUH U CIIEACTBUS U3 HUX.

B3auMHOEe pacnonokeHue NpsMBIX B MPOCTPAHCTBE: IEPECEKAIOIIMECs, IapajuleIbHble U
CKpemumBaromuecs npsamble. [lapamienbHOCTs NPAMBIX M IIOCKOCTEHM B IIPOCTPAHCTBE: IapaliebHBIC
IpsIMBIE B IIPOCTPAHCTBE; MapaJLIENIbHOCTh TPEX MPAMBIX; MapaJUIeNbHOCTh MPIMON U INIOCKOCTU. YTIIBI C
COHAIIPABJICHHBIMU CTOPOHAMU; YroJI MEXAY IPSAMBIMM B IPOCTpaHCTBE. [lapaiienbHOCTB NMIOCKOCTEH:
napajjiejbHble IUIOCKOCTH; CBOWMCTBA IapalIesbHBIX IJIOocKocTed. IIpocreiime mNpoCTpaHCTBEHHBIE
(burypsl Ha MIOCKOCTH: TETPadIp, KyO, Mapaienenumnen; MoCTpOeHHe CEUeHHI.

[lepneHAUKYJISIPHOCTh MPSIMOW U MJIOCKOCTH: NMEPIEHAUKYISPHBIE MPSIMbIE B IPOCTPAHCTBE, MPSIMbIE
NapajuieabHble U MEPIEHIUKYISPHBIE K INIOCKOCTH, IPU3HAK MEPIEHIUKYISIPHOCTH IPSAMON U IUIOCKOCTH,
TeopeMa O HIPSAMOM NEPIEHAMKYJSIPHOM IUIOCKOCTU. YTIIBI B IIPOCTPAHCTBE: YIroll MEXAY IpsSMOH U
IJIOCKOCTBIO; JIBYTPaHHBIM yroJ, JMHEWHBIM yroa ABYIPaHHOro yria. lleprneHaukynsp M HaKJIOHHBIE:
paccTossHUe OT TOYKHM [0 IJIOCKOCTH, PAcCTOSHUE OT MPSAMOM 110 IUIOCKOCTH, NMPOEKLUUs (QUIyphl Ha
IJI0CKOCTh. [lepnenuKyIsIpHOCTb IUIOCKOCTEN: IPU3HAK NEPIEHAUKYIIPHOCTH IBYX IUIocKocTel. Teopema
0 TPEX MepIEeHANKYJIApaX.

MHOTOrpaHHUKH

IlonsiTME MHOrOrpaHHUKA, OCHOBHBIE JJIEMEHTbl MHOIOI'DAaHHHKA, BBIIYKJIbIE M HEBBIITYKIbIE
MHOTOI'PaHHMKH; Pa3BEPTKA MHOrorpaHHuka. [Ipusma: N-yronpHas npusma; IpaHW M OCHOBAHUS IPU3MBI,
npsMass M HAaKJIOHHAs TpU3Mbl; OOKOBas W TOJHas MOBEPXHOCTh mpu3Mbl. [lapamnenenunen,
IIPSIMOYTOJIbHBIH NapaJulesienunes U ero cBoicrea. [Ilupamuaa: N-yroyipHas nupamMuaa, rpaHd U OCHOBaHME
NUpaMuJIbl; OOKOBask M IMOJIHAS NOBEPXHOCTh NMUPAMM/IbI; IPABUIIbHAS U yCeu€HHAs NUpaMuaa. JJIEMEHTb
MIPU3MBI U UpaMu/bl. [IpaBuiIbHBIE MHOTOTpaHHUKH: MTOHATHE MTPAaBUIBHOIO MHOTOTPaHHUKA; MPAaBUIIbHAS
npu3Ma M IpaBWIbHAs NMHpaMUAa; MpaBWIbHAS TPEyrojbHas MUpaMUa M MPaBUIBHBIM TeTpasap; KyO.
[IpencraBnenne O MpaBUIBHBIX MHOI'ONPaHHUKAX: OKTa’p, AoAeKa’aAp M ukocasap. CedeHus NpU3MBI U
MUPAMHUJBL.

CumMeTpus B NPOCTPAHCTBE: CUMMETPUS OTHOCHUTEIBHO TOYKH, MPAMOMH, IUIOCKOCTU. DJIEMEHTbI
CUMMETPHUH B MMpaMUIaX, NapajieeNnuIeaax, IpaBuIbHbIX MHOIOTPaHHHUKAX.

Bbuncnenre 5371eMEHTOB MHOTOIPAaHHUKOB: pé0pa, auaroHanu, yriasl. [lmomaas OokoBoit
MOBEPXHOCTH U TIOJHOM IOBEPXHOCTH MPSMOM NPHU3MBI, IJIOMAJAb OCHOBAaHMH, TeopemMa O OOKOBOH
MIOBEPXHOCTH NpsAMOM npu3Mbl. [1nomans G0KOBOM MOBEPXHOCTU U MOBEPXHOCTHU IPABUIBHOM NMUPaMUpbl,
Teopema o Iiomaan yceu€Huoi nupamunl. [lonstue 06 o0béme. O6bEM MUpaMUAbL, TPUMBI.

[Tono6GHble Tenma B mpocrpaHcTBe. COOTHOLIEHUS MEXAY IUIOIAISIMM IOBEpXHOCTEH, o0b&éMamu
MOI00HBIX TE.

11 KJIACC

TeJsia BpanieHus

[{unuHapruyeckas MOBEPXHOCTb, 00pa3yloIMe HIUIMHAPUIECKONH TOBEPXHOCTH, OCh HUIMHIPHUUECKON
noBepxHocTH. Lunuuap: ocHoBaHUS M GOKOBasi MOBEPXHOCTb, 00pa3yrollas U OCh; IJIoLaab OOKOBOW U
MOJTHOW MOBEPXHOCTH.

KoHnveckas MOBEpXHOCTb, 00pa3yloline KOHUYECKOM MOBEPXHOCTH, OCh M BEpPUIMHA KOHHYECKOil
noBepxHocTH. KOHycC: OCHOBaHWE W BepHIMHA, O0Opasyroliass W OCh; IUIOMIaJh OOKOBOM U IOJHON
MMOBEPXHOCTH. Y CEUEHHBINA KOHYC: 00pa3yIoIre U BEICOTA; OCHOBAHHS M OOKOBasi TOBEPXHOCTb.

Cdepa u map: meHTp, paanyc, AMaMeTp; IUIONIAb MOBEPXHOCTH cdepbl. BzaumHoe pacnosnoxkeHue
cdepbl 1 MIO0CKOCTH; KacaTesbHas MI0CKOCTh K cdepe; rionanb chepsl.

N300pakeHre Ten BpallleHus Ha TUIOCKOCTH. Pa3BEpTKa MUIMHIpa U KOHYCA.

KoMmOuHanuu e BpamieHuss 1 MHOTOI'PAHHUKOB. MHOTOIpaHHHK, OIMCAaHHBIA 0KOJIO cdepsl; cdepa,
BMHCAHHAsl B MHOTOTPaHHUK, UITH TEJIO BpPAICHUS.



[Tonatue 06 oObéme. OcHOBHBIE cBocTBA 00BEMOB Ten. TeopemMa 00 00BEME HPSIMOYTOJIBHOTO
napajuienenunena u cieactsus usz He€. O0bEM mHApa, KoHyca. O0BEM 1mapa u niouanb chepsl.

[TonoGubie Tema B mpocTpancTBe. COOTHOLIEGHUS MEXAY IJIOIAISIMH IOBEpXHOCTEH, 00bEMamMu
HONOOHBIX TEN.

Ceuenus uuiaMHapa (MapaieJbHO W MEPHEHIUKYJISPHO OCH), CEUEHHUs KOoHyca (mapasuieiabHoe
OCHOBAHHIO U NMPOXOJISIIEE YEPe3 BEPLIMHY), CEUEHUS 1Iapa.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha MIOCKOCTH U B npocTpaHcTBe. CI0KEHHE U BBIYUTAHHWE BEKTOPOB. YMHOXEHUE BEKTOPA
Ha 4yucio. PasmoxkeHune BeKTOpa 1O TPEM HEKOMIUIAHApHBIM BekTopaM. lIpaBuio mnapainenenumnena.
Pewenne 3agau, CBSI3aHHBIX C NPUMEHEHUEM IIPABUJ JEUCTBUM C BeKTOpamu. lIpsMoyrosbHas cucrema
KoopauHaT B mpocrpaHcTBe. Koopaunatel Bektopa. [Ipocrelimme 3amadyn B KOOpAMHATaX. YTOJ MEXIY
BekTopaMu. CKaJsipHOE IPOU3BEACHUE BEKTOPOB. BrIuncieHne yrioB Mexay HpsIMBIMH U IJIOCKOCTSIMU.
KoopanHaTHO-BEKTOPHBIN METOJ] TPH PEIICHUU T€OMETPHICCKUX 3a1a4.



IIVIAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATHBI

JlmuHOCTHBIE  pe3yNbTaThl  OCBOGHHS  HpOrpaMMbl  yueOHOro mpeamera  «MateMaTHKay
XapaKTEepU3yOTCA:

I'paxxnanckoe BocuTaAHHE:

c(OPMHPOBAHHOCTHIO TPAKIAHCKOW MO3UIMH O0YYaIomIerocs Kak aKTHBHOTO W OTBETCTBEHHOT O
YJieHa POCCHIICKOro o0O0IIecTBa, MPEICTaBICHHEM O MAaTeMaTHYECKUX OCHOBAaX (DyHKIIMOHUPOBAHUS
pa3IMYHBIX CTPYKTYp, SBJICHUM, MPOLEAYpP I'PaKJAHCKOro 001iecTBa (BBIOOPHI, OMPOCH U Mp.), YMEHUEM
B3aMMOJICHCTBOBATH C COI[UATBHBIMA HHCTUTYTaMU B COOTBETCTBUU C UX (QYHKIMSMH U HAa3HAYCHHUEM.

IIaTpuoTHYeckoe BOCIUTAHUE:

cOPMHPOBAHHOCTBIO POCCHHCKONW TPaKJAHCKOW WIASHTUYHOCTH, YBa)XKCHHsI K TPONIJIOMY U
HACTOSIIIIEMY POCCHUCKOW MaTEeMaTHWKH, IIEHHOCTHBIM OTHOIIEHHEM K JOCTHIXKEHUSM POCCHUCKUX
MAaTEMATUKOB M POCCUMCKOW MAaTeMaTUYECKOM IIKOJbI, K HMCIOJB30BAHUIO ATUX AOCTHIKEHUN B JPYTrHX
HayKax, TeXHOJIOTHIX, cepax SKOHOMHKHU.

JIyXOBHO-HPaBCTBEHHOI'0 BOCIIUTAHMA:

OCO3HAHUEM JYXOBHBIX I[€HHOCTEl poccuiickoro Hapona; c(HOpMHpPOBAaHHOCTHIO HPABCTBEHHOTO
CO3HAHUs, 3TUYECKOI'0 IMOBEIEHMS, CBSI3aHHOTO C IPAKTUYECKUM MPUMEHEHUEM JOCTH)KEHUM HayKu U
JeSITeNbHOCTHIO0 YUEHOT 0; 0CO3HAHUEM JIMYHOT'O BKJIAJ[a B MOCTPOSHHE YCTOWYUBOT O OYAYyIIEro.

JcTeTHYeCKOe BOCIUTAHME:

ACTETHYECKHUM OTHONICHHEM K MHpPY, BKJIOYash 3CTETUKY MaTEMaTHYECKHX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/1au, PEIICHUH, PACCYKICHU; BOCIPUUMUYNBOCTHI0O K MAaTEMAaTHUYECKUM aCMeKTaM pPa3IMYHbBIX
BHJIOB UCKYCCTBA.

Du3uyecKoe BOCIUTAHME:

cOPMUPOBAHHOCTBIO YMEHHsI TPUMEHATh MaTeMaTHYeCKHEe 3HaHHWS B HMHTEpPecax 3JI0pOBOTO U
Oe3omacHOro o0pasza KW3HH, OTBETCTBEHHOIO OTHOIICHHS K CBOEMY 3/I0POBBIO (3I0pOBOE MHTAHUE,
cOaJaHCUpOBaHHBIH PEKUM 3aHATUH M OTAbIXa, peryispHas (Qu3uueckas aKTUBHOCTH); (U3NUECKOrO
COBEPIIEHCTBOBAHHS, IPU 3aHATHUIX CIIOPTUBHO-0310POBUTENBHON J1€ATEIbHOCTHIO.

Tpynosoe BocniuTanue:

TOTOBHOCTBIO K TpPYAY, OCO3HAHHEM IIEHHOCTH TPYIOIIOOUS; HMHTEPECOM K Ppa3IMIHBIM cdepam
po(hecCHOHANBbHON IeITeTbHOCTH, CBSI3aHHBIM C MAaTEMATUKON U €€ MPIIIOKEHUSIMHA, YMEHUEM COBEpIIATh
OCO3HAaHHBI BBIOOp Oyaymeld mnpodeccun W peam30BbIBAaTh COOCTBEHHBIC JKU3HEHHBIC IJIAHBI;
TOTOBHOCTBIO M CITOCOOHOCTBIO K MaTEMaTHUYECKOMY OOpa30BaHUIO W CaMOOOPa30BAHHIO HA MPOTHKECHUH
BCEH JKM3HM; TOTOBHOCTHIO K AKTMBHOMY YYacTHIO B PELIEHUU MPAKTHYECKUX 3aJad MaTeMaTHU4eCKO
HaIpPaBJICHHOCTH.

JK0JI0THYeCKOe BOCIIUTAHME:

c(hOPMHPOBAHHOCTBIO HKOJOTUYECKON KYJIbTYPhl, TOHUMAHUEM BIIMSHUS COLIMAIIBHO -3KOHOMUY €CKUX
MPOIIECCOB Ha COCTOSHHE NPHPONHON M COLUAIBbHOM Cpelbl, OCO3HAHHUEM TIJ00aJbHOTO XapakTepa
9KOJIOTUYECKUX MPoOJieM; OpHEHTalMeld Ha MPUMEHEHHE MaTeMaTHYeCKUX 3HAHWUW N7l pelIeHus 3aJad B
o0nacTu OKpy’Karollled Cpefbl, MIAHUPOBAHUS MOCTYNKOB W OLEHKH UX BO3MOXKHBIX MOCIEACTBHHA s
OKpY’KaroIlEeH Cpe/ibl.

LleHHOCTH HAYYHOT'O MIO3HAHMSA:

chOpPMHPOBAHHOCTHIO MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHU
U OOIICCTBEHHOW NPAKTUKH, IIOHUMAaHHEM MaTEMaTHYECKOM HayKh KakK c@epbl YeJoBEUYECKOM
NEeSITENIbHOCTH, 3TanoB €€ pa3BUTUS W 3HAYMMOCTH JJ Pa3BUTHS LHUBWIM3ALUU; OBJIAJCHUEM SI3BIKOM
MaTeMaTUKH U MaTeMaTUYeCKON KyJbTypoW Kak CpeACTBOM MO3HAHMS MHUpPA; TOTOBHOCTHIO OCYIIECTBIIATDH
MPOEKTHYIO M UCCIIEA0BATEIIbCKYIO IESITEIbHOCTh HHANBUIYAIBHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIBTATbBI

MeranpeaMeTHble  pe3yJabTaThl OCBOGHHS IpOrpaMMbl ydeOHOro mpeamera «MaremaTukay
XapaKTepU3yIOTCS OBJIAJCHUEM YHHBEPCAIBHBIMU HO3HAGAMENAbHBIMU OCUCMBUAMU, YHUBEPCATbHLIMU
KOMMYHUKAMUBHLIMU OCUCMEUAMU, YHUBEDCANb HBIMU PE2YNAMUSHBIMU OCiCIEUAMU.



1) Vuueepcanonvie nosnasamenvhvle Oeilicmsusi, obecneuusaiom @Gopmuposanue 0OA306bIX
KOCHUMUBHBIX NPOYECCcO8 00yUalomuxcs (0ceoenue Memooo8 NOHAHUS OKPYHCAIOUe20 MUupa, npumeHeHue
JI02UHeCKUX, UCCIe008ameNbCKUX Onepayull, ymeHuti pabomams ¢ uHgopmayuet) .
ba3oBrble 1ornyeckue 1eicTBUA:
®BEISBJISITH W XapaKTePU30BaTh CYIICCTBCHHBIC IMPH3HAKA MAaTEMaTHUYECKHX OOBEKTOB, IOHSTHH,
OTHOIIICHUH MEKIy TMOHATHSAMHU; (OPMYJIMPOBATh OIPEACIICHUSI TOHATUH; YCTAHABIMBATH
CYIIECTBEHHBIN IMPU3HAK KJIacCH(HKAIMK, OCHOBAHUS I O0OOIICHUS M CPaBHEHHS, KPUTCPHH
MPOBOIMMOTO aHAN3a;
®BOCIIPUHUMATh, (OPMYJIUPOBATH W  NPEOOPA3OBBIBATH  CYXKJICHHS:  yTBEPAWTCIBHBIC U
OTpHIIATEIbHBIC, ANHUYHBIC, YACTHBIC U OOIIHE; YCIOBHBIC,

® BEISBJISITH MaTEeMAaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3M U IMPOTUBOpeUrs B (DakTax, JaHHBIX,
HAONMIOJICHUSIX W YTBEPXKACHUSAX; MpEaraTh KPUTEPUU JUIS BBISBICHHS 3aKOHOMEPHOCTEH H
IIPOTUBOPEUHI;

eJicNlaTh BBIBOJBI C HUCIOJB30BAaHUEM 3aKOHOB JIOTUKH, JCAYKTUBHBIX M  HMHIYKTHBHBIX
YMO3aKJII0OYE€HUH, YMO3aKIIIOUEHHH 110 aHAJIOTUH;

®[IPOBOJIUTH CAMOCTOSITENILHO J[OKA3aTelIhCTBA MATEMATHUYECKHX YTBEPXKACHUH (IpSMBbIE U OT
MPOTHBHOIO), BBICTpPAaWBAaTh APryMEHTAIMIO, IPUBOAWTH MPUMEPHl U  KOHTPIPHMEPHI,
00OCHOBBIBaTh COOCTBEHHBIE CY)KJIEHUS U BHIBOJIBI;
eBLIOMpaTh CHOcO0 peleHus y4yeOHOM 3ajaud (CpaBHMBATb HECKOJIBKO BAapUAHTOB pELIEHMUS,
BBIOMPATh HAaUOoJIee MOAXOMSIIHNN C YIETOM CAaMOCTOSITEIBHO BBIJICIICHHBIX KPUTEPHEB).

Bba3oBrbie ucciaenoBare/bCcKue 1eiCTBUA:

® ICTIOJIb30BATh BOMPOCHI KAK MCCIEA0BATEIbCKUI HHCTPYMEHT MO3HaHUs; (POPMYIHPOBATH BOIPOCHL,
buKcupyroye MpoTUBOpEeYNe, MpodlieMy, yCcTaHABIMBATh MCKOMOE M JaHHOE, (OpPMUPOBATH
TUIOTE3y, apryMEHTUPOBATh CBOIO MTO3UIUIO, MHEHHE;

® [IPOBO/IUTH CaMOCTOSITEJIBHO CIJIAHUPOBAHHBIM SKCIIEPUMEHT, HCCIIEJOBaHUE IO YCTAaHOBJICHHIO
0COOEHHOCTENW MaTeMaTH4YECKOr0 00bEKTa, SBJIEHUS, IPOLIECCa, BBISBICHUIO 3aBUCUMOCTEN MEX Ty
00BEKTaMH, SBIICHUSIMU, TIPOIIECCAMU;

®CcaMOCTOSITENIbHO  (OpMyIHpoBaTh O00OOIIEHUS U BBIBOJABI IO pe3yJbTaTaM MPOBEAEHHOTO

HaAOJIIO/ICHNsI, UCCIIEeJOBaHMs, OLCHUBATh JOCTOBEPHOCTh IMOJYYEHHBIX PE3yJIbTaTOB, BBHIBOJIOB U
000011IEHHI];

¢ [I[POTHO3MPOBATh BO3MOXKHOE DPAa3BUTHE IPOIECCAa, a TAKKE BBUIBUTATh MPEINOJIONKEHUS O €ro

Pa3BUTUU B HOBBIX YCIIOBUSX.

Pabora ¢ ungopmanueii:

® BEISBJISITH JeUITUTH HHPOPMAIUH, TaHHBIX, HEOOXOIMUMBIX ISl OTBETA HA BONPOC H JUIS PEIICHUS

3a/1a4u;

¢ BEIOMpaTh UH(POPMALIUIO U3 UCTOYHHKOB Pa3IMYHBIX THUIOB, aHAJIM3UPOBATh, CUCTEMATU3HPOBATH U

MHTEPIPETUPOBATH UH(DOPMAIIMIO PA3IMYHBIX BUAOB U (OPM IPEICTaBICHNUS,

® CTPYKTYpUpOBaTh HMH(GOpPMAIMIO, TPEACTABIATh €€ B pa3Nu4HbBIX (Popmax, HIUTIOCTPUPOBATH

rpaduyecky;
® OIIEHUBAThH HAAEKHOCTh UH(OPMALIUU TIO CAMOCTOSTENILHO CHOPMYTHUPOBAHHBIM KPUTEPHUSIM.
2) VHusepcanbHvle KOMMYHUKAMUGHbIE OelicmElUsl, 00ecneuusaronm chopmMuposanHoCms COYUATbHBLX
HABbIKO8 00Y4aAOUWUXCAL.
OO0umenue:
® BOCIIPUHUMATh ¥ (POPMYIUPOBATH CYXKJICHUS B COOTBETCTBUU C YCIIOBUSIMH W TEISIMU OOIICHUS;
SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOKO TOYKY 3PCHUS B YCTHBIX M MUCHMEHHBIX TEKCTaX, JaBaTh
MOSICHEHUS TI0 XOJTy PEIICHUs 3a7]a9i, KOMMEHTHPOBATH MOJTYYCHHBIH pe3yNbTaT;

®B X0Jie 00CYyX/IeHUs 3aJaBaTh BOMPOCH! MO CYIIECTBY OOCYKIaeMoi TeMbl, IPOOJIEMbI, perraeMoi
3aJla4¥, BBICKAa3bIBaTh WJICH, HAIICJICHHBIC HA MOWCK DPEIICHHS, COMOCTABJISATh CBOW CYXJICHHUS C
CYXJICHUSIMHU JPYTUX YYaCTHUKOB JHMAJIOra, OOHAPYKWUBATH pA3JIMYMEe U CXOJCTBO IMO3UIIUI; B
KOppeKkTHOU (opme popmyrpoBaTh pa3HOIIacusi, CBOU BO3PAKEHUS;

®IPEACTABIATh  pPE3YIbTaThl  pEIleHHs  3aJadyd, OSKCIIEpUMEHTa, HCCIENOBaHUsA, IPOEKTa;
CaMOCTOSITENIFHO BBIOUPaTh (pOpMAT BHICTYIUIEHUS C YyU4ETOM 3a]ad Mpe3eHTalli U 0COOCHHOCTEl
ayJTUTOPHH.



CoTpyaHU4YeCcTBO:

® [IOHMMATh U HMCIOIBH30BATh MPEUMYIIECTBA KOMAHIHOW M WHIAMBUAYATbHON pabOTHI MpH pelIeHUuU
yueOHBIX 3aj]]a4; MNPUHUMATh IIeJIb COBMECTHOW JeATeNbHOCTH, IJIAHHPOBATH OpPraHHU3aI[HI0
COBMECTHOH paboOThl, pacmpeneiiaTh BHIBI paboOT, JOroBapHBaThCH, OOCYXKIaTh Mpolecc Hu
pe3ynbTaT paboThl; 00001IaTh MHEHUST HECKOJIBKUX JIFOJICH;

® y4acTBOBaTh B IPYMIOBBIX (opMax paboThl (00CYyXaeHUs, OOMEH MHEHUM, «MO3TOBBIC IITYPMbI» U
WHBIC); BBIOJHITH CBOIO YacTh pabOThl U KOOPAMHHUPOBATH CBOU JEHCTBUS C APYTHMMH 4YICHAMU
KOMaH/Jbl; OICHHBaTh KAaueCTBO CBOEro BKJIaga B OOMMH MPOAYKT IO KPUTEPHSM,
cOpMyIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSL.

3) Vuueepcanvnvie pezynsmuensvie Oeiicmeus, obecneyusaom  QGopMupo8aHue  CMbICIOBbIX

VCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUUHOCTIU.

Camoopranuzauus:

® COCTABJIATH IJIaH, aJITOPUTM PEILIEHUs 3a/1a4l, BEIOUPATH CIIOCOO PEIeHHs C YUETOM UMEIOIINXCS
pecypcoB U COOCTBEHHBIX BO3MOKHOCTEM, apryMEHTHPOBATh U KOPPEKTUPOBATH BapUAHTHI
pelIeHH ¢ Y4ETOM HOBOH MH(OpMAIIHH.

CaMOKOHTpOJIb:

®BIIQJICTh HABBHIKAMHU IO3HABATEIBHONH pEQIICKCHH KaK OCO3HAaHUS COBEPIIACMBIX JEHCTBUU W
MBICJIUTENFHBIX MPOILIECCOB, UX PE3YJIbTATOB; BJIAJIETh CIIOCOOAMH CaMOMPOBEPKU, CAMOKOHTPOIIS
mpoliecca U pe3yJibTaTa pellieHus MaTeMaTUYECKOH 3a/1a4u;

® [IPEIBUIETh TPYIHOCTH, KOTOPbIE MOTYT BOSHUKHYTh IPU PELICHUU 3a7a4H, BHOCHTh KOPPEKTHUBHI B
JeSITeIbHOCTh Ha OCHOBE HOBBIX OOCTOSATENHCTB, JAHHBIX, HAWIEHHBIX OMIMOOK, BBISBICHHBIX
TPYJAHOCTEMN;

® OIICHUBATh COOTBETCTBHE PE3yJbTaTa LEIH U YCIOBHSIM, OOBSCHATh MPUYUHBI JTOCTHKEHUS WU
HEIOCTIIKEHUS PEe3yJIbTAaTOB JESATEILHOCTH, HAXOAUThH OIIUOKY, AaBaTh OLIEHKY MPHOOPETEHHOMY
OTIBITY.

NNPEJMETHBIE PE3YJIbTATDBI
10 KJIACC

OnepupoBaTh NOHATUSIMU: TOUKA, IPsIMasi, JIOCKOCTb.

[TprMeHATH aKCHOMBI CTEPEOMETPUH U CIIEACTBUS U3 HUX MPU PEUICHUH F€OMETPUYECKUX 3a/1a4.

OnepupoBaTh NOHATUSIMHU: NTAPAJIIEIbHOCTD U MEPIEHIUKYISIPHOCTD MPSMBIX U MIJIOCKOCTEH.

KnaccuduiupoBaTh B3aUMHOE PaCIOI0KEHHE MPSAMBIX U IJIOCKOCTEH B MPOCTPAHCTBE.

OnepupoBaTh MOHATUAMU: JIBYI'PAaHHBIM yroJ, TpaHU JABYI'PAaHHOIO yria, peOpo IBYIPaHHOIO yrja;
JMHEWHBIN Yroj JBYIpaHHOIO yTila; TpajyCcHas Mepa ABYTPaHHOIO yIia.

OnepupoBaTh MOHATUSIMH: MHOT'OI'PDAHHUK, BBINYKJIbIM M HEBBINYKJIBIH MHOTOTPAaHHUK, 3JIE€MEHTHI
MHOTOTPaHHUKA, TPaBUJIbHBI MHOTOI' PaHHUK.

Pacno3HaBaTh OCHOBHBIE BHJIbI MHOTOTPAHHUKOB (MHUpaMHaa; MpU3Ma, MPSMOYTOJbHBIN
napajuienenumnen, Kyo).

KnaccudummpoBate MHOrOrpaHHUKH, BBIOMpass OCHOBaHUS Js Kiaccuuianuu (BBIMYKJIbIE H
HEBBINYKJIbl€ MHOTOIPDAaHHUKH; IMPAaBWIbHBIE MHOTOTPAHHUKH; MpPSAMble U HAKJIOHHBIE IPU3MBI,
napasuieenunepl).

OnepupoBaTh MOHATUSIMU: CEKYIIAsl NIOCKOCTh, CEUEHHE MHOI'OTPAHHUKOB.

OOBACHATH TPUHIIUIIBI TOCTPOSHHS CEYSHHI, NCTIONB3Ysl METOJ CIICIOB.

Ctpouth ceueHus: MHOIOIPAaHHUKOB METOJIOM CJIEIOB, BBINOJIHATH (BBIHOCHBIE) MJIOCKUE YEPTEXKH U3
PUCYHKOB IIPOCTBIX 00bEMHBIX (DUTYP: BUJ CBEPXY, COOKY, CHU3Y.

Pemratp 3a1aun Ha HaXOXK/JEHUE T€OMETPUUYECKUX BEJIMYHMH 10 00pasliaM WIH aaropuTMaM, IpUMEHs s
W3BECTHBIC aHAIUTUYECKHE METOJbI MPHU PEIICHUH CTaHAAPTHBIX MaTeMaTUYECKMX 3aJjady Ha BBIYHCIICHHE
paccTOsSHUM MeEXIy JABYMsI TOYKaMH, OT TOYKM JO MPAMOH, OT TOYKH [0 IIJIOCKOCTH, MEXIy
CKPELIUBAIOLIMMHUCS MPSMBIMHU.

Pemats 3a1aun Ha HaXOXKJEHUE T€OMETPUUECKUX BEIMUUH IO 00pa3laM WK aaropuTMam, IpUMEHs s
M3BECTHBIC AHAJIUTUYECKHE METONbI MPHU PEIICHUH CTAaHAAPTHBIX MaTeMaTUYECKHX 3aJa4 Ha BBIYMCIICHHE



YIJIOB MEXKIY CKPCIIUMBAIOIIMMUCI IPSIMBIMHM, MEXAY HPSAMOM M INIOCKOCTBIO, MEXAY IIOCKOCTIMM,
JBYTPAaHHBIX YTJIOB.

Bbruuciate 00BEMBI M IUIOIIAAM ITOBEPXHOCTEH MHOIOIpaHHMKOB (IIpU3Ma, NHpamMuia) ¢
npuMeHeHueM (opMyl; BBIYMCIATH COOTHOIIEHUS MEXKIY IUIOIIAIASIMH MOBEPXHOCTEH, 00BEMaMu
MOJJOOHBIX MHOT'OI' PAHHHUKOB.

OnepupoBaTh NOHATUAMHU: CUMMETPHS B IPOCTPAHCTBE; LIEHTP, OCh U INIOCKOCTh CHMMETPHUH; 1| EHTD,
OCb U IJIOCKOCTh CUMMETPUHU (UTYPBI.

W3Bnekats, mpeoOpa3oBeIBaTh W  HHTEPIPETHPOBaTH HMHPOpPMAIMI0 O MPOCTPAHCTBEHHBIX
reoMeTpudYecKuX pUrypax, MpeicTaBiICHHYIO Ha YepTeXKax U PUCYHKaX.

[TpumeHsTh TeoMeTpuueckue (HakThl A PELIEHUS CTEPEOMETPUUYECKHX 3ajiad, MPEANojararomux
HECKOJIbKO IIaroB PeUIeHus], €CIIM YCIOBHs PUMEHEHHUS 33/1aHbl B IBHOW (hopme.

[IpumensATs mpocTele IPOrpaMMHBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CHCTEMBI MPU
PELIEHNH CTEPEOMETPUUECKUX 3aa4.

[IpuBonuTh HpHMEpPBl MaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE U IKU3HHU, DPACIIO3HABATH
IIPOSIBJICHHUE 3aKOHOB I'€OMETPUU B UCKYCCTBE.

IIpuMeHsATh MONYYEHHBIE 3HAHUSA HA INPAKTUKE: aHAIM3UPOBATH PEasbHBIC CUTyallud U IPUMEHSATH
U3YyYEHHBbIE MOHATHUA B IPOLECCE IOUCKA pPELIEHUS MaTeMaTH4YeCKU C(OPMYJIMPOBAHHOM INpOOIEMBI,
MOJEIMPOBAaTh pealbHbIE CHUTYallMM Ha A3BIKE TI'€OMETPUHU, HCCIENOBATH IIOCTPOCHHBIE MOIEIH C
UCIIOJIb30BAaHUEM I'€OMETPHUUECKUX MOHATHI M TeopeM, ammnaparta ajre0pbl; pelaTh NPaKTUYECKHE 3a/1auH,
CBSI3aHHBIC C HAXOXKJIEHUEM I€OMETPUYECKUX BEIUYHH.

11 KUIIACC

OnepupoBaTh MOHATUAMHU: LWIMHAPUYECKas IOBEPXHOCTb, OOpa3yolue IIHIMHIPHYECKON
MOBEPXHOCTH; LMJIMHIP; KOHHYECKas IIOBEPXHOCTh, 0Opa3yrolle KOHUYECKOW ITOBEPXHOCTH, KOHYC;
cepudeckast TOBEPXHOCTb.

PacnioznaBaTh Tena BpamieHus (UJIMHIP, KOHYC, cdepa u map).

OOBACHATH CIOCOOBI MTOTYYEHHSI TEJl BpallleHusl.

KrnaccudummpoBats B3anMHOE pacmioiokeHne chepbl U MIOCKOCTH.

OnepupoBaTh MOHATHAMM: IIAPOBOW CErMEHT, OCHOBAHHWE CEIMEHTA, BHICOTA CErMEHTA; IapOBOii
CJIOM, OCHOBAHME LIAPOBOI0 CJI0s1, BBICOTA ILIAPOBOIO CJIOS; IIIApOBOM CEKTOP.

Bbrauciiate 00bEMBI U MIJIOMIAHM TTOBEPXHOCTEH TEN BpallleH!s, TEOMETPHYECKUX TeJl C IPUMEHEHHEM
dbopmy.

OnepupoBaTh MOHATHAMU: MHOTOTPAHHUK, BIMCAHHBIA B cepy U OMUCAHHBIN 0KOJO cepbl; cdepa,
BIIMCaHHAs B MHOTOIPAHHUK MJIU TEJIO BPALLCHHUS.

BBIMUCIIATS COOTHOLIEHUSI MEXAY TUIOIIAISIMHU IIOBEPXHOCTEH U 00bEMaMH MOTOOHBIX TEI.

N300paxkaTh n3ydaemMbie GUTYpPBI OT PYKH U C IPUMEHEHNEM MPOCTHIX YePTEKHBIX HHCTPYMEHTOB.

BbINOMHATH (BBIHOCHBIE) IJIOCKUE YEPTEXKHU U3 PUCYHKOB IPOCTBIX OOBEMHBIX (UIyp: BUI CBEPXY,
cOOKY, CHU3Y; CTPOUTb CEUEHUs TEJl BPaIlleHUs.

M3Bnekatb, MHTEPIPETUPOBATh M  MpeoOpa3oBbIBaTh HMH(MOPMALKIO O TMPOCTPAHCTBEHHBIX
reoMeTpudeckux purypax, npeicTaBiIeHHYIO Ha YepTeXax U PUCYHKaX.

OnepupoBaTh NOHITHEM BEKTOP B IPOCTPAHCTBE.

BBIMOMHAT NEHCTBHS CIOKEHUSI BEKTOPOB, BEIYUTAHUS BEKTOPOB M YMHOKEHHsI BEKTOpa Ha YHUCIIO,
OOBSICHSITh, KAKUMH CBOMCTBAaMHU OHU 00J1aAat0T.

[TpuMeHATh NpaBUIIO MapaJlIeIenuIea.

OmnepupoBaTh MOHATHAMM: JEKAapTOBBI KOOPAMHATHI B IPOCTPAHCTBE, BEKTOP, MOIYJIb BEKTOpa,
PaBEHCTBO BEKTOPOB, KOOPIMHATHI BEKTOPA, YTOJI MEXIY BEKTOPaMH, CKaJIIPHOE NMPOU3BEACHNUE BEKTOPOB,
KOJIJTMHEapHble U KOMIUTaHapHbIE BEKTOPHI.

Haxonuth cyMMy BEKTOPOB M MPOU3BEACHNE BEKTOpA HA YKCIIO, YTOJ MEXKAY BEKTOpaMH, CKaIspHOE
MIpOM3BeIeHN e, PACKJIaIbIBaTh BEKTOP MO ABYM HEKOJUIMHEAPHBIM BEKTOPaM.

3anaBaTh IJIOCKOCTh YPAaBHEHUEM B 1€KapTOBOM CHCTEME KOOpAUHAT.

[TpumeHsTh TeoMeTpuueckne (HaKkThl JJI PEIICHHS CTEPEOMETPHUYECKUX 3a/ad, MPeIoJiararonix
HECKOJIbKO IIaroB PEUIeHus], €CIIM YCIOBHS IPUMEHEHHUS 33/1aHbI B IBHOW (hopme.

Pemats npocreiiime reomeTpuyeckue 3a1a4u Ha IPUMEHEHHE BEKTOPHO -KOOPIMHATHOIO METO/1a.



Pematp 3amaun Ha J0KAa3aTeNbCTBO MAaTEMAaTHYECKMX OTHOLIEHUN M HAXOXKJECHUE I'€OMETPUYECKHUX
BEJIMYUH 10 oOpasliaM WM ajJropuTMaM, NPUMEHSS W3BECTHBbIE METOJAbl IPU PEIIEHUU CTaHAAPTHBIX
MaTeMAaTUYECKUX 3a1a4.

IIpuMeHATh npoCTEHIIME TPOTPAMMHBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHHUKAILIMOHHBIE CUCTEMBI IIPU
pELIEHNH CTEPEOMETPUYECKUX 3a1ad.

IIpuBomuTh HpUMEpPBl MAaTEMaTUYECKUX 3aKOHOMEPHOCTEH B MPUPOJIE U IKU3HHU, paCIO3HABATh
IIPOSIBJICHUE 3aKOHOB I'€OMETPUU B UCKYCCTBE.

[IpuMeHsATh MONy4YeHHbIE 3HAHUS HA NMPAKTUKE: aHAIU3UPOBATh peajbHbIE CUTyallud U IPUMEHATH
U3yYCHHbIC TOHATHS B TIPOLECCe IOUCKA PEIIeHUS MaTeMaTH4ecKu c(OpMyIHpOBaHHOM NpPOOIEMBI,
MOJEIIMPOBAaTh peajbHbIE CHUTYyalUM Ha $3bIKE T€OMETPUH, HCCIEN0BATH IOCTPOCHHBIE MOJIEIH C
HCIONB30BAHUEM T'€OMETPUYECKIX MOHITUN U TEopeM, anmnapara aareOpbl; peniath MpaKkTHYeCKHe 3a/1auH,
CBSI3aHHBIE C HAXOXKJEHUEM I'€OMETPUYECKUX BEJINYUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosauyecTBo 4acoB DJIeKTPOHHBIE
Ne HaunmeHoBaHue pa3/iesioB U TeM NPOrPamMMbl Koutposbubie | [IpakTHueckue (uudpoBbre)
n/n Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI pecypeb

1 [ToBTOpEHNE NIIAHUMETPUHU 6 1

2 BBenenue B cTepeoMeTprio 9 1

3 [psiMblie u IUIOCKOCTH B MPOCTPAHCTEE. [TapaensHOCTh TPSIMBIX 11 1 1

U TIOCKOCTEH

4 [TepneHAMKYISIPHOCTH IPSIMBIX U TIJIOCKOCTEH 11 1 1

5 YT MKy MPSIMBIMH U TJIOCKOCTSIMU 8 1

6 MHororpasHHuKI 10 1 1

7 OOBEMBI MHOT OT'PAHHUKOB 9 1 1

8 [loBTOpEHHKE: ceueHus, paCCTOSIHUSA U YTJIbl 4 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68 6 6




11 KUIIACC

KosnuyecTBo yacos JIEKTPOHHBIE
(uudposbie)
Ne i/ HaunmeHnoBaHue pa3iesioB U TeM POrpaMMbl Beero Konrtpouabnubie | IIpakruyeckue 06pasoBaTebHbIE
padoThI padoThI pecype
1 Tena BpameHus 12 2
2 O06BEMBI TEN 5 1
3 BekTopel 1 KOOpAMHATHI B TPOCTPAHCTBE 10 1 1
4 IToBTOpeHue, 0000IIeHNE, CHCTeMAaTH3aIus 3SHAHU I 7 1
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 3




INIOYPOYHOE IINTAHUPOBAHUE

10 KUIIACC
KoJsnyecTBo yacoB DJIEKTPOHHBIE
Ne Tema ypoka Kounrpousb IpaxTryeckme nupposbIe
n/n Bcero HbIe oOpa3oBaTe/ibHbIE
padoThI padoreI pecypcbl
IToBTOpeHue nmuanuMerpuu. TpeyroabHuK. Buasl TpeyrojibHUKA.
1 Teopema [Mudaropa. CooTHOIIICHHE CTOPOH U YTIIOB B 1
MPSIMOYTOJIbHOM TPEYTOJIbHUKE
2 [ToBTrOpeHne nuanumMerpun. YereipexyronbHuky. [lapamienorpamm. 1
ITpsimoyronbauk. Pom6. KBanpat. CBolictBa
3 [IOBTOPEHUE IUIAHUMETPHH. IIJIOLIAIU IUNIOCKUX PUryp 1
4 IToBTOpenue nanuMerpun. Pemenue 3anay 1
S) IToBTOpeHne nuanumerpun. Pemenne 3agayq 1
6 [TpakTuueckas pabota no reme "[loBropeHue miaHuMerpun” 1 1
OCHOBHBIE ITOHATHUS CTEPEOMETPHUH: TOUKA, IpsiMasi, JIOCKOCTb,
7 npocTpaHncTBo. [IpaBuina n300paxkeHns Ha pUCYHKAX: U300 paKeHUs 1
MJIOCKOCTEN, TapaieIbHbIX MPSIMBIX (OTPE3KOB), CEPEAUHBI
OTpe3Ka
8 [TonsTne 00 akcMOMAaTUYECKOM MOCTPOEHUH CTEPEOMETPUH: 1
aKCHOMBI CTEPEOMETPUHU U CIIEJCTBUS U3 HUX
9 [TonsTe 00 aKkcMOMATUYECKOM MOCTPOEHUH CTEPEOMETPUH: 1
aKCHOMBI CTEPEOMETPHUHM U CIIEICTBUS U3 HUX
10 ITousTHE 00 aKCMOMATHUYECKOM MOCTPOEHUH CTEPEOMETPUH: 1
aAKCHOMBI CTEPEOMETPUHU U CIIEJICTBUS U3 HUX
11 ITousTHEe 00 aKCMOMATUYECKOM MOCTPOSHUU CTEPEOMETPHUH: 1
aKCHOMBI CTEPEOMETPUHU U CIIEICTBUS U3 HUX
12 [ToHsTHSA: IEpeceKaroMecs IIOCKOCTH, IIEPECEKAIOIINECS TPsAMast 1
U IUIOCKOCTb
13 [IpakTueckas pa?om 1o TeMe : "AKCHOMBI CTEpEOMETPUHN U 1 1
CIICZICTBHS U3 HU3
14 3HaKOMCTBO C MHOTOTpaHHUKaMH, U300 pa’KeHNE MHOT'OI' PAaHHHUKOB 1

Ha pUCYHKAX, HA IPOCKIMOHHBIX YCPTECIKAX




HauanbHbie cBeIEHHUS O Ky6e " nUpaMuac, ux paSBépTKI/I 1 MOACIIN.

15 1
CeueHust MHOT OTPaHHUKOB

16 B3aumHoe pacnoyiokeHre mpsMbIX B IPOCTPAHCTBE: 1
nepeceKarIrecs, NapauielbHble U CKPEITHUBAIOLIHECS MPSMBbIE
[TapanienbHOCTh NPSAMBIX U INIOCKOCTEN B IPOCTPAHCTBE:

17 napajuiesibHbIe MPSMBbIE B IIPOCTPAHCTBE; MapauIeIbHOCTD TPEX 1
TIPSIMBIX

18 [TapaniaenbHOCTh MPSIMBIX U MIJIOCKOCTEH B MPOCTPAHCTBE: 1
[TapaniaenbHOCTh PSIMON U TJIOCKOCTH

19 VYTIbl ¢ COHANPABIEHHBIMU CTOPOHAMHU. YTOJI MEXAY NPSIMBIMH B 1
IPOCTPAHCTBE

20 HpaKTqucVKaﬂ paboTa 1o Te1'\'46 "IlapayienbHOCTh NPSIMBIX U 1
IJIOCKOCTEH B IPOCTPAHCTBE

21 [TapanienbHOCTH MIIOCKOCTEN: TapaIeIbHBIE TNIOCKOCTH 1

22 CBolicTBa mapajuielbHBIX INTIOCKOCTEH 1

23 [Ipocreiimme npocTpaHCcTBEHHbIE (GUT'YPHI HA INIOCKOCTU: TETPAdIP, 1
Ky0, mapasuienenumne]

24 [Toctpoenue ceueHuit 1

25 IToctpoenue cedeHuit 1

26 KontponbsHas pabota mo Teme "IIpsiMbie ¥ IIOCKOCTH B 1
npocTtpaHcTBe. [lapanieabHOCTh NPSIMBIX U IIJIOCKOCTEN"

27 [eprieHTUKYISIPHOCTD MPSIMOM U TUIOCKOCTH: TTEePIICHANKYIISIPHBIC 1
psSIMbIE B IPOCTPAHCTBE

28 [IpsiMble mapasienbHble U MepPIeHIUKYISPHbIE K MJIOCKOCTH 1

29 [Tpu3Hak nepneHauKyJIIpHOCTH NPSIMOM U IIJIOCKOCTU 1

30 [Tpu3Hak neprneHauKyJIIpHOCTH MPSIMOUN U MIOCKOCTH 1

31 Teopema o npsAMON epIEHANKYIISIPHON TIOCKOCTH 1

32 Teopema o npsiMoii epHeH IUKYISIPHOM MII0CKOCTU 1

33 HpaKTI/I‘lCC'I'(aSI paboTta o teme "llepneHIUKYISIPHOCTh IPAMOM U 1
IIJIOCKOCTH

34 [TepnieHUKYNIAp U HAKIOHHBIE: PACCTOSHHE OT TOUKH 110 1
IUIOCKOCTH, PACCTOSIHUE OT MPSIMO 10 MIOCKOCTH

35 [epnieHIUKYISAp U HAKIIOHHBIE: PACCTOSHUE OT TOYKH JI0 1

IJIOCKOCTH, paCCTOAHUE OT HpHMOﬁ J0 IIJIOCKOCTH




HepHeHI{I/IKyan M HAKJIIOHHBIC: paCCTOAHHUEC OT TOUKHU O0

36 TUIOCKOCTH, PACCTOSIHHE OT MPSMOM 10 MIIOCKOCTH !

37 KonTponbHas padora o Teme "[IpsiMbie ¥ MJIOCKOCTH B 1
npoctpancTie. [lepnenauKyIapHOCTh MPSIMBIX U MJIOCKOCTEH "

38 VYTIIb1 B IPOCTPAHCTBE: YTOJ MEXKY MPSIMON U MIIOCKOCTHIO 1

39 JIByrpaHHBIN YroJl, JINHEWHBINA yTrOJl IBYIPAHHOI'O yIja 1

40 JIByrpaHHBIN YroJl, JINHEWHBINA YTOJ IBYTPAHHOI'O YIJja 1

a1 HepneH)menﬂpFocn, IUTOCKOCTEH: MPU3HAK MEPIeHIUKYIIPHOCTH 1
JIBYX TJIOCKOCTEHN

42 HepneHnHKmepE{OCTL IJIOCKOCTEH: MPU3HAK MePHeHINKYIISIPHOCTH 1
JIBYX IJIOCKOCTEHN

43 Teopema o TpEX MepHeHINKYIIpax 1

44 Teopema o Tpéx mepreHIuKyIsIpax 1

45 KOHTpOJ‘IbI—EZ}'}I p;c'160Ta no Temam "[lepneHIuKyIsIpHOCTD MPSMBIX U 1
TUI0CKOCTeN" 1 "YTIbI MEXIY NPSIMBIMH H MIOCKOCTIMH"
[ToHsiTHe MHOrOrpaHHHUKA, OCHOBHBIE 3JIEMEHTHI MHOI'OI'PaHHHUKA,

16 BBIMYKJIbIE U HEBBIYKIIbIE MHOTOTPAHHUKH; Pa3BEPTKA 1
MHoOrorpanHuka. [IpeacraBnenue o mpaBUIbHBIX MHOTOTPAHHHUKAX:
OKTa3p, AOAEKa P, HKOCAIAD.

47 [Tpusma: N-yrompHas mpu3Ma; TPaHd U OCHOBAHUS TPU3MBI; TIPsIMast 1
Y HaKJIOHHAs MPU3MBI; OOKOBAs U TIOJHAS TOBEPXHOCTH MPH3MBI

48 [Tapannenenunen, NpsSMOYToJbHBINA Mapajelenunes u ero 1
cBoycTBa. Bupl napannenenumnena
[Mupamuna: N-yronpHas NupaMua, rpaHd U OCHOBAHUE MHUPAMUIbI;

49 OOKOBas M MOJHASI TOBEPXHOCTh MUPAMMU/IBI; IPABUIIbHAS U 1
yced&HHas mupamuaa
[IpaBuiIbHBIE MHOTOT pAaHHUKHU: TIOHATHE TPABUIHLHOTO

50 MHOT'OI'paHHUKA; IpaBUJIbHAS TPU3Ma U MpaBUJIbHAS MU PAMUIA; 1
MIpaBWJIbHAS TPEYTOJIbHAS MUPaMUJa U PaBUIIBHBIN TETpadip; KyO

51 [IpakTrueckas padora no teme "[Ipu3ma, napasieaenumne, 1
UpaMua

52 Brruncnenue 31eMeHTOB MHOTOIPaHHUKOB: pEOpa, JuaroHau, 1
yTJIBI

53 [Tnom1ab 60KOBOI MOBEPXHOCTH U MOJHOM MOBEPXHOCTH MPSIMOM 1




NPU3MBI, IIOMIAAb OCHOBaHUIl, TeopemMa 0 OOKOBOI MOBEPXHOCTH
MPSIMOUN NTPU3MBI

[Tnomaas 60KOBOY MOBEPXHOCTH U TTOBEPXHOCTH MPABUIBHON

o4 MAPaMUIbI, TEOPEMa O TUIOMIAX OOKOBOM MOBEPXHOCTH yCEeUEHHOM 1
MU PAMHTBI
55 Kontponbhas pabora no Teme "MHororpaHHuku" 1
56 [Tonsitue 06 00BEME 1
S7 O0BEM MHOTOT'PaHHHKOB 1
58 O6bEM MHOTOT'PaHHUKOB 1
59 O0BEM MHOTOTPAaHHUKOB 1
60 [IpakTueckas pabota no reme "OOBbEMBI MHOT OTpaHHUKOB" 1
61 O0BEM MHOTOTpaHHUKOB 1
62 OO0BEM MHOTOI' PAaHHHKOB 1
63 O0BEM MHOTOT'PaHHHKOB 1
64 KontponbsHas pabota no reme "OOBEMBI MHOTOTpaHHUKOB" 1
65 HOBTOpUCHI/Ie, o0o01enne cucrematusanus sHanuil. [loctpoenue 1
CEUEHUI B MHOTOTpaHHUKE
[ToBTOpeHue, 0600IIeHIE CHCTEMAaTH3aIlKs 3HaHUH. Beraucienmne
66 PaCCTOSIHUI: MEXTy IByMS TOYKAMH, OT TOYKH JI0 PSIMOH, OT 1
TOYKH JI0 TIIIOCKOCTH, MEXKJy CKPEIINBAIOIIMMUCS MPSIMBIMH
67 Hrorosasi KoHTpoIbHAS paboTa 1
68 [ToBTOpenue, 06o00IIeHe cucTeMaTh3anus 3HaHui. torosoe 1
3aHATHE
OBUIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 68




11 KUIIACC

KounuecTBo yacos DJIEKTPOHHBIE
Jl:;-)l'l Tema ypoka Beero Konrpoasubie | IIpakTuueckue ggg)a[;zizlfenbnu e
padoThI padoThI pecype
1 Cdepa u map: nHeHTp, paguyc, AMaMeTp; MIIOIIA b TOBEPXHOCTH 1
cdepbl
B3aumnoe pacnosiokenne cepbl U IMJI0CKOCTH; KacaTelbHas
2 MJIOCKOCTH K cdepe; mionanb cepsl. M3o0pakenne cdepsolll, mapa 1
Ha miockoctu. CedeHue mapa
3 N300paxenue chepsl, mapa Ha miockocTd. CedeHus mapa 1
4 [Ipaktuueckas pabora o Teme "llap, cdepa" 1 1
[{unuHapruyeckas HOBEPXHOCTh, 00pa3yIOIIHe IUIHHIPUIECKON
5 MOBEPXHOCTH, OCh IIMJIUHAPHIECKON MoBepxHOCTH. OCHOBAaHUS U 1
OO0KOBast MOBEPXHOCTH, 00PA3yIOIIasi U OCh; IIOMIAIb OOKOBOM U
MOJIHOW OBEPXHOCTH.
N300paskeHre NUIMHAPA HA IJIOCKOCTH. Pa3BEpTKa IUIMHIpa.
6 Ceuenus nunuHAPA (MIIOCKOCTHIO, TAPATITIEITHHON UITH 1
nepneHANKYJIIPHON OCH IIUJIMH]PA)
7 [TpakTrueckas padora mo reme "Lumuaap” 1 1
Konunueckas moBepxHOCTh, 00pa3yroIIne KOHNIECKOM
8 MIOBEPXHOCTH, OCh U BEpIIMHA KOHUYECKOM MoBepXHOCTH. KOoHyC: 1
OCHOBAHUE U BEpIIMHA, 00pa3yrolas U och; II01aaAb O0KOBOMI
IIOBEPXHOCTH U MOJIHOM TOBEPXHOCTH.
9 VYceuéuusliif KOHyC: 00pa3yroIIMe U BBICOTAa; OCHOBaHUS U OOKOBast 1
IIOBEPXHOCTb
N300paxeHne kKoHyca Ha MIocKocTu. Pa3BépTka konyca. CeueHus
10 KOHYca (TJIOCKOCTHIO, TApalIeIbHON OCHOBAHUIO, U IIIOCKOCTHIO, 1
IPOXOJISIIEN uepe3 BEPIINHY)
KomOuHanus Ten BpalieHus 1 MHOTOIPaHHUKOB. MHOTOT' paHHUK,
11 onucaHHBIA 0KoJ0 cdepsl., Chepa, BucaHHAs B MHOTOTpaHHUK 1
WIN B TEJIO BpaIlleHHUS.
12 [TpakTuueckas pabota o reme "Konyc" 1 1
13 ITonsitre 06 06béMe. OCHOBHBIE CBOICTBA 00BEMOB Tl 1




14 O0BEM MIIMH]IPa, KOHYCa 1

15 O06bEM mapa u wiomanab chepsl 1

16 [TonoGHbIe Tena B mpocTpancTBe. COOTHOMICHUS MEXKIY 1
TJIOMIAASIMU TTOBEPXHOCTEH, 00hEMaMU TOTOOHBIX TEJ

17 KonTponbHas pabora o temam "Tena Bpamenus" u "O6bemsl Ten" 1

18 BekTop Ha MJIOCKOCTH U B IPOCTPAHCTBE 1

19 CrnoxeHre ¥ BbIUMTaHUE BEKTOPOB YMHOXKEHHE BEKTOpa Ha YHCIIO. 1

20 PaznoxxeHne BekTopa mo TpEM HEKOMIUIAaHAPHBIM BEKTOPAM. 1
IIpaBuno napajuienenunena

21 Pemenue 3a1a4, CBA3aHHBIX C IPUMEHEHUEM IIPABWII ACHCTBUN C 1
BEKTOPaMU

22 ITpakTnyeckasi pabora Ha Temy "JlelicTBHS Hax BEKTOpaMu'" 1

23 [TpsmMoyronbHas cucteMa KoopauHaT B mpocTpaHcTBe. KoopauHaTsl 1
BekTopa. [IpocTeiiiie 3a1a4u B KOOpAUMHATAX

24 VYroun mexy BekTopamu. CKaJIIpHOE TPOU3BEJEHUE BEKTOPOB 1

25 Brrancnenre yrioB Mexay IpsIMBIME U IJIOCKOCTSIMU 1

26 KoopanHaTHO-BEeKTOPHBINM METO/] IPU PEIICHUU TeOMETPUIECKUX 1
3a1aq

27 KonTponbHas 'I')a60Ta 1o Teme "BeKTopbl 1 KOOpANHATHI B 1
IPOCTPaHCTBE

28 [ToBTOpeHue, 0600IIeHNE U cucTeMaThu3anus 3HaHui. OCHOBHbBIE 1
¢burypsl, GpaxkThl, TEOpEMbl Kypca MIaHUMETPUU

29 IToBTOpeHue, 0600LIIeHNE U cucTeMaTu3anust 3HaHUH. O CHOBHbIE 1
burypsl, GpaxkThl, TEOpEMbI Kypca MIaHUMETPUU

30 [ToBTOpenue, 0000IIeHE U cUCTeMAaTU3aIMs 3HAHUI. 3a1aun 1
TUIAHUMETPUU ¥ METOJBI MX PEIICHUS

31 [ToBTOpenue, 0000IICHNHE U CUCTEeMAaTU3aIMs 3HAHUH. 3a7a4u 1
TUIAHUMETPUU M METOJBI MX PELICHUS

32 [ToBTOpeHue, 0000IICHHE U cCUCTeMaTH3aIus 3HaHHi. OCHOBHBIC 1
¢burypsl, GpaxkThl, TEOPEMbI Kypca CTEPEOMETPUHI

33 WroroBast KOHTpoJIbHAs paboTa 1

34 [ToBTOpeHue, 0000IICHNE U CUCTEMAaTH3aIUsl 3HAHUH 1

OBUIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 34




YYEBHO-METOAUYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O
ITPOLOECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

* Maremaruka. ['eomerpust / Mepznsik A.I'., Homuposckuii [.A., Ilonskos B.M.; mog
penakuuent [logonbckoro B.E, O61iecTBo ¢ orpaHuYeHHON OTBETCTBEHHOCTHIO M3maTensckuit
neHtrp «BEHTAHA-TPA®»; AxmuonepHoe ob6mectBo «M3nmatensctBo «IIpocBemienue»
* Marematuka. ['eomerpusi, 11 kmacc/ Mepansik A.I'., Homuposckuii JI.A., ITononckuii B.b.,
Axup M.C.; mnom penakuuedt Ilogonmsckoro B.E., OO6mectBo ¢  orpaHuueHHOU
otBeTcTBeHHOCThIO M3marensckuit 1eHTp «BEHTAHA-TPA®»; AxnmonepHoe oO0IIecTBO
«M3narensctBo «IIpocsenienue»

METOAUYECKHUE MATEPUAJIBI 1JIS1 YUYUTEJISA

1. l'eomerpus 10 knacc yueOHHUK Al yyammxcsi 001eodpazoBa—TelIbHBIX yupexaenuit / A.T.
Mep3msik, B.b.  ITlomonckmii, M.C. Sxup. —  M.: Benrtana-I'pad, 2013.
2. 'eometpus 11 knmacc yueOHUK IJIs ydammxcs o0meodpa3oBa—TenbHbIX yupexkaeHuit / A.l.
Mepzisk, B.b. [Tononckuit, M.C. Sxup. — M.: Benrtana-I'pad, 2013.

A P®POBBIE OBPA3OBATEJBHBIE PECYPCbBI U PECYPCbI CETU HHTEPHET
®OI'UC "Most mkkomna"






