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HHOACHUTEJIBHAA 3AIIMCKA

PaGouas mporpamma yuebHoro kypca «l'eomerpusi» 6a30BOro ypoBHs Juisi oOy4arormmxcs 10 —
11 xnaccoB pa3paborana Ha ocHOoBe DeepaibHOrO rocyIapCTBEHHOr0 00pa3oBaTeNIbHOTO CTaHapTa
cpenHero ooéuiero o0pa3oBaHMsl, C YUETOM COBPEMEHHBIX MHPOBBIX TPEOOBAaHUMU, MPEABABIIEMBIX K
MaTeMaTHYeCKOMYy 00pa30BaHUIO, M TPAIUIMK poccuiickoro oOpa3oBaHus. Peanm3aiusi mporpammbl
o0ecreunBaeT OBIAJCHHE KIIOYCBBIMUA KOMIICTCHIIUSIMH, COCTABJISIFOIIIMME OCHOBY IS CAMOPAa3BUTHS
U HENpPEepBhIBHOIO 00pa3oBaHUs, IEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JIUYHOCTHOTO M TO3HABATEILHOTO
Pa3BUTHA JTUUYHOCTH 00YUAIOIIHXCS.

HEJIM U3YYEHUSA YYEBHOI'O KYPCA

BaxHOoCTh y4eOHOTO Kypca T€OMETPHH Ha YPOBHE CPEIHEro o0uiero oopazoBanus 00ycloBlIeHa
MPAKTUYECKON 3HAYMMOCTBIO METAIPEJAMETHBIX M MPEAMETHBIX PE3yJbTaTOB OOYUYCHHS F€OMETPUU B
HANpaBICHUU  JIMYHOCTHOTO  pa3BUTHSA  oOywaromuxcs, (opmupoBaHus  (yHKIHOHAIBHON
MaTeMaTHYeCKON TPAaMOTHOCTH, M3YYCHHUSI IPYTUX Y4eOHBIX AMCUUIUIMH. Pa3zBuTHe y 00yd4aromumxcs
MPAaBUIBHBIX TPEJCTABICHUN O CYIIHOCTH M TPOUCXOXKICHHUH TEOMETPUYCCKHX aOCTPaKIIHid,
COOTHOILICHUH PEAJbHOTO M UACATBHOT0, XapaKTepe OTPAKCHHUS MATEeMAaTUYCCKOW HAYKOHW SIBJICHUH U
MPOIIECCOB PEaJbHOr0 MHpa, MECTE T'eOMETPUU B CHCTEME HAayK W pOJM MaTeMaTHYEeCKOTO
MOJICIMPOBAaHUSI B HAayYHOM MO3HAHWM M B MPAKTHKE CIOCOOCTBYET (OPMHPOBAHMIO HAYYHOTO
MUPOBO33PCHHUSl yYalllUXCs, a TaK)Ke KauyeCTB MBIIUICHUS, HEOOXOAMMBIX Ui aJanTalld B
COBPEMEHHOM OOIIIECTBE.

I'eomerpust ABIsieTCS OMHUM M3 0A30BBIX MPEAMETOB HA YPOBHE CpeAHEro o0miero o0pa3oBaHus,
Tak Kak oOecrieunBaeT BO3MOXHOCTB HU3YUYCHUA KaK JUCIHUITIINH eCTeCTBCHHO-Hay‘IHOﬁ
HaIpaBJIEHHOCTH, TaK U TYMaHUTAPHOM.

Jlornyeckoe MblluleHUe, GOPMHUPYEMOE MPU HU3YYEHUH OOYUYAIONIMMHUCS MOHSATHHHBIX OCHOB
reoOMCTpU U TOCTPOCHHUU LETIOYKH JIOTHYCCKUX YTBep)K)ICHI/Iﬁ B XO0AC PCIICHHA TCOMETPUUYCCKHX
3aaa4, YMCHHUEC BbIJIBUTATb U OIPOBEPraTrb rumnoTE3bl HCMOCPECACTBECHHO HUCIIOJBL3YIOTCA MPHU PCIICHUN
3aJ]a4 €CTeCTBEHHO-HAyYHOr'0 LIMKJIa, B YACTHOCTH U3 Kypca (PU3UKU.

YMeHHne OpHEeHTHpPOBAThCSA B MPOCTPAHCTBE MIPAET CYIIECTBEHHYIO pOJb BO BCEX 001aCTAX
NeSTeIbHOCTH denoBeka. OpHeHTalus YeloBeKa BO BPEMEHHM M NPOCTPAHCTBE — HEOOXOIMMOE
YCIIOBHE €T0 COIMAJIBHOTO OBITHSA, (OpMa OTpPaKEHHsS OKPYKAIOIIETO MHpPA, YCIOBHE YCHEITHOTO
MO3HAHUS M AaKTUBHOro IpeoOpa3oBaHUs JeicTBUTENBbHOCTH. OnepupoBaHUE MPOCTPAHCTBEHHBIMHU
o0OpazaMu OObEIMHSET pa3Hble BHUAbI y4eOHOM W TPYJOBOH NEATEIBHOCTH, SBIAETCS OJHUM H3
npodeccnoHabHO BaXKHBIX KAayeCcTB, MOJTOMY aKTyajbHa 3ajaya (GOPMHUPOBAHUSA Yy OOYyYaroIIMXcs
MMPOCTPAHCTBCHHOI'O MBIINIJICHHUA KaK PpPasHOBUIHOCTH O6p33HOFO MBIOUJICHUA — CYIMCCTBECHHOI'O
KOMIIOHEHTA B TIOJITOTOBKE K MPAKTUYECKOM NeATETbHOCTH 110 MHOTHUM HAIPaBJICHUSM.

Llenb ocBoeHMs mporpamMmbl yueOHOro kypca «l'eomeTrpus» Ha 0a30BOM ypoBHE OOy4YeHHS —
o0meoOpa3oBaTelbHOE ¥ OOIIEKYJBTYPHOE pa3BUTHE OOyYarOmUXCsl d4epe3  obecredeHue
BO3MOXHOCTH HpI/IO6peTeHI/I${ U HUCIOJb30BaHUA CHUCTEMATHYCCKUX TI'€OMCTPHYCCKUX 3HaHUH H"
NeWcTBUH, crneru(UUHBIX T€OMETPHM, BO3MOXHOCTHM YCIEIIHOTO MPOJODKEHHs 00pa3oBaHus IO
CMELUANBHOCTSM, HE CB3aHHBIM C MPHUKJIAIHBIM UCIOJIB30BAHUEM T€OMETPHH.

[Iporpamma mo reoMeTpuu Ha 0a30BOM ypOBHE IMpelHA3HAueHa JJIs OO0ydaroIluxcs CpeaHei
IITKOJIBI, HE UCTIBITHIBABIIINX 3HAYUTEIHHBIX 3aTPYHCHUN HAa YPOBHE OCHOBHOTO OOITIET0 00pa3oBaHMsI.
Takum o0Opazom, oOyuaromuecs Ha 0a30BOM YPOBHE JIOJDKHBI OCBOWTH OOINHME MaTeMaTUYeCKUe
YMCHUS, CBA3AHHBIC CO CHCHI/I(bHKOﬁ reoMCTprunu H HGO6XO,Z[I/IMI:I€ AJid )KU3HU B COBPCMCHHOM
obmectBe. Kpome 3TOro, oHM MMEIOT BO3MOXKHOCTh M3Y4YHTh IeoMeTpuio Ooniee Triy0oKo, eciu B



JabHEUIIeM BO3HHUKHET HEOOXOJMMOCTh B T'E€OMETPHYECKHX 3HAHUSX B NPOQdeCcCHOHATHHON
NEeSTEbHOCTH.

JlocTukeHue el OCBOSHHsI MPOrpaMMbl 00ECTIIeUNBAETCS PEIICHUEM COOTBETCTBYIOLIUX 3a/1a4.
[IpuopureTHpIMU 3aaduaMu OcBoeHHUs Kypca «['eomerpum» Ha 6azoBoM ypoBHe B 10—11 kimaccax
SIBJISIFOTCSL:

¢ (opmupoBaHUE IPEICTABICHUS O TEOMETPUH KaK YaCTH MHPOBOU KYJIbTYPBI H OCO3HAHUE €€
B3aUMOCBSI3H C OKPYXKAIOIUM MUPOM;

e (opmupoBaHUE MpeACTaBICHHUS O MHOTOTPAHHHKAX W TeJaX BPAIIEHUS KaK O BAKHECHUIINX
MaTeMaTUYeCKUX MOJENSIX, I[IO3BOJISIONIMX OMNHUCHIBATH W U3y4aThb pa3HbIC SIBICHUS
OKpY’KaroIllero Mupa;

e (opmupoBaHHME yMEHHsS pacrmo3HaBaTh Ha 4YepTexkax, MOJAENAX U B pEalbHOM MHUpPE
MHOT'OTPaHHUKHU U TeJIa BPaIllCHHUS;

e OBJaJIeHUE METOJaMH PELICHUS 3a]]a4 Ha MOCTPOCHUS Ha 300paKEHUSIX MPOCTPAHCTBEHHBIX
uryp;

e (opmupoBaHUE YMEHHUS ONEPUPOBATH OCHOBHBIMH MOHSATHUSMU O MHOTOTPAaHHHMKAX M Telax
BpAIlIEHUs U UX OCHOBHBIMH CBOWCTBAMU;

e OBJAJICHUE aJrOpUTMaMU pEHICHHS OCHOBHBIX THIIOB 3aaay; (opMHpOBaHHE YMEHUS
MIPOBOJMTH HECIIOKHbBIE TOKA3aTEIbHBIE PACCYXKACHUS B XOJI€ PEUICHHS CTEPEOMETPUUECKUX
3a/la4 U 3a]1a4 ¢ MPAKTHUYECKUM COJIeP KaHUEM;

® Ppa3BUTHE MHTEIUIEKTYaJbHBIX U TBOPUECKHX CIIOCOOHOCTEM O0yYarOIINXCsl, TO3HABATEIIbHON
AKTUBHOCTH, UCCIIEAOBATEIIbCKUX YMEHUM, KPUTUYHOCTH MBIIIJICHUS;

e (opmupoBanue (QYHKIMOHAILHONH T'PAMOTHOCTH, PEJIICBAHTHON TI'C€OMETPHH: YMCHHE
pacro3HaBaTh MPOSIBICHUS TC€OMETPUUYECKUX TOHITHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
peanbHBIX JKU3HEHHBIX CUTyallUsX W TPH H3YYCHHH JPYTUX YYEOHBIX TMPEIMETOB,
MPOSIBIICHUS 3aBUCHMOCTEHN M 3aKOHOMEPHOCTEMH, (DOPMYITHPOBATh UX HA SI3BIKE TEOMETPUU U
CO371aBaTh F€OMETPUUECKUE MOJIETH, TPUMEHATh OCBOCHHBIM I€OMETPUUECKUI anmnapar s
pelieHus: MPakTUKO-OPUEHTUPOBAHHBIX 3a]1a4, HHTEPIPETUPOBATH U OIIEHUBATH IMOJTyUECHHbIE
pe3yNbTaThI.

OTnuuuTenbHON 0COOEHHOCTHIO MPOTPAMMBI SIBIISIETCS BKIIOUEHHE B KypC CTEPEOMETPUU B
Hayaje ero M3y4yeHus 3a7ay, peulaéMblX HAa YPOBHE WHTYUTHUBHOIO IO3HAHUS, U ONpPENEIEHHBIM
o0pa3oM opraHu3oBaHHas paboTa HaJ HUMH, YTO CIOCOOCTBYIOT pa3BUTHUIO JIOTUYECKOTO U
MIPOCTPAHCTBEHHOTO MBIIIUICHHS], CTUMYJIUPYET MPOTEKAHNE UHTYUTUBHBIX MPOIIECCOB, MOTUBUPYET K
JanbHENIIeMy U3yUYEHHUIO MPEeIMETa.

[Ipenmourenne oTAaércs  HATMSATHO-KOHCTPYKTHBHOMY  METONy  OOyYeHHs, TO €cCTb
TEOpPETHYECKUE 3HAHUS WMEIOT B CBOEH OCHOBE YYBCTBEHHOCTh MPEAMETHO-TIPAKTHYECKOM
NesATeTbHOCTH. Pa3BUTHE MPOCTPAaHCTBEHHBIX MPEACTABICHHUN y yYalluXcs B Kypce CTEpEeOMETPHH
MPOBOAMTCS 3a CUET peIIeHUs 3aJad Ha CO3JaHUE TPOCTPAHCTBEHHBIX OOpa3oB M 3a7ad Ha
OTIEpUpPOBAaHUE TNPOCTPaHCTBEHHBIMU oOOpazamu. Co3maHwe o0pa3a MPOBOJUTCS C OMOPOM Ha
HaIrJBITHOCTh, a ONEpPUPOBaHHE 00pa3oM — B YCJIOBHSIX OTBIICUEHHUS OT HATJISAHOCTH, MBICIEHHOTO
W3MEHEHUS €0 UCXOJHOTO COACPIKAHUS.

OcHoBHBbIE cojiepxkaTenbHble TMHUM Kypca «I'eomerpumn» B 10—11 kiaccax: « MHOrOrpaHHUKNY,
«IIpsiMble ¥ TJIOCKOCTHM B TpPOCTpaHCTBe», «Tena BpamieHus», «BeKTOpbl M KOOPAWHATHI B
npoctpanctBey. DopmMupoBaHHME  JIOTHUECKHMX yMEHHH  pachpeiensercss He  TOJBKO IO
COJIep>KaTEeNIbHBIM JIMHUSAM, HO U TI0 ToJjaM 00y4YeHHs Ha YPOBHE CpEHEro 0011ero oopa3oBaHusl.

Copepxanne 0Opa3oBaHHUs, COOTBETCTBYIOIIEE MPEAMETHBIM pe3ylbTaTaM OCBOCHHUS pabodeid
MPOrPaMMBbI, pacHpeeNEHHBIM IO ToAaM OOy4YeHHs, CTPYKTypUPOBAHO TaKUM OO0pa3oM, YTOOBI
OBJIaJICHE T€OMETPUUECKUMU TMOHSTUSMH W HaBBIKAMH OCYLIECTBIISJIOCH MOCIEAOBATEIBHO U



MOCTYTIATENIbHO, C COOIOACHNEM MPUHIIUIIA PEEeMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKJIIOYAINCH B
OO0IIYI0 CUCTEMY T'€OMETPHUYECKHUX MPECTABICHUH 00yJatomuXcsl, pacIupsis U yriryonsis e€, oopasys
IIPOYHBIE MHOKECTBCHHBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJTAHE

Ha wusyuenue reomerpuu otBoauTCs 2 yaca B Hegemo B 10 kiacce u 1 yac B "Hemento B 11
KJIacce, BCEro 3a JBa roja o0ydenus - 102 y4eOHBIX yaca.



COJAEPKAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsimble ¥ IIOCKOCTH B IIPOCTPAHCTBE

OcHOBHBIE TIOHATHUS CTEpeoOMEeTpuH. Touka, mpsMasi, MIOCKOCTb, MPOCTpaHCTBO. IloHsTHE 00
AKCHOMAaTUYECKOM ITOCTPOEHUH CTEPEOMETPUN: AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anmHOe pacnosiokeHue NpsMbIX B NPOCTPAHCTBE: IEPECEKAIOUIUECs, NapajieibHbIE U
CKpeluBaromuecs npsamsle. [lapamieabHOCTh NPSAMBIX U INIOCKOCTEN B IPOCTPAHCTBE: MTapaJlICIbHbIE
IpsIMBIE B NPOCTPAHCTBE; MAPAJUICIBHOCTh TPEX IPSMBIX; MAPAJLICIBHOCTh NPAMOUW U IUIOCKOCTH.
VYIibl ¢ COHaINpaBIE€HHBIMU CTOPOHAMHU; YroJI MEXJy HpsMbIMU B mpocTpaHcTBe. [lapamiensHOCTh
IJIOCKOCTEM: MapajuleibHble IUIOCKOCTH; CBOMCTBAa MapauleNbHbIX IulOocKocTed. IIpocreiimme
MIPOCTPAHCTBEHHBIE (PUTYPHI HA TJIOCKOCTH: TETPAdP, KyO, MapayuieNenuries; moCcTpOeHHe CEUeHU.

[lepneHMKyIApHOCTh NPSMOM M IUIOCKOCTH: NEPIEHIUKYJISIPHBIE INPsAMBIE B HPOCTPAHCTBE,
MpsIMbIE NapaJuIeNIbHbIEC U EPIEHANKYIISIPHBIE K INTIOCKOCTH, MPU3HAK EPIEHIUKYISIPHOCTU MPSAMON U
IIJIOCKOCTH, TEOpEMA O MPSIMOM MEPIEHIUKYJIIPHON MIIOCKOCTU. YTIIBI B MPOCTPAHCTBE: YIOJI MEXIY
IPSIMOM M IUIOCKOCTBIO; JBYTPAHHBIA yTOJ, JJMHEHHBIM YroJl JBYI'paHHOro yria. [leprnieHauKkyisp u
HAaKJIOHHBIE: PACCTOSIHUE OT TOYKH 10 IUIOCKOCTH, PACCTOSIHUE OT MPSIMOM 10 IVIOCKOCTH, MPOEKIIHS
¢burypsl Ha IUIOCKOCTh. llepneHauKyIspHOCTh IUIOCKOCTEW: MpPU3HAK MEPHeHAUKYISIPHOCTH ABYX
mockocteil. Teopema o TpEX nepreHIuKyaspax.

MHOrorpaHHUKHU

[loHsAiTHE MHOTOrpaHHMKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAaHHHKA, BBITYKIIbIE W HEBBIITYKJIbIC
MHOT'OTPaHHUKH; pa3BEPTKa MHoOrorpaHHuka. IIpusma: N-yrosibHas npusma; I'paHd U OCHOBAHUS
MIPU3MBI; TIpsiMasi U HaKJIOHHAs MPU3Mbl; OOKOBasl M IMOJIHAS TOBEPXHOCTH NMpu3Msbl. [lapamnenenunen,
MPSIMOYTOJIBHBIA TTapajuienenunes; U ero cBoicrBa. Ilupammpa: N-yronpHas nupamMuaa, I'paHd U
OCHOBaHME NUPAMUJbI; OOKOBas W IOJIHAS IMOBEPXHOCTh MHUpPAMUAbI; MpaBWIbHAsS U yceu€HHas
nupaMuja. DINeMEHThl IPU3Mbl U nUpaMujibl. [IpaBuIbHbIE MHOTOTPAHHUKH: MOHATHE MPaBUIBLHOTO
MHOT'OTPaHHUKA; MpaBUJIbHASA MIPU3Ma U MpaBUJIbHAS NUpaMUa; IpaBUIbHAS TPEYrojbHas NupaMuia
U TpaBUWIBHBIN TeTpadap; KyO. IIpeacraBienue o mpaBUIIbHBIX MHOTOTPAHHUKAX: OKTa3p, T0AEKA3IP
u ukocadip. CeueHust NpU3Mbl U TUPAMUJIBL.

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPHS OTHOCUTEIBHO TOUKH, IPSIMOM, INIOCKOCTH. DJIEMEHTBI
CUMMETPHUU B NUpaMuJax, napajuiejaenuneaax, NpaBuibHbIX MHOTOTPaHHUKAX.

Briuucnenue »71€MEHTOB MHOTOTPaHHUKOB: p&Opa, auaroHanu, yriabl. [linomans OGoOKoBOIA
MOBEPXHOCTU U TOJHOW MOBEPXHOCTH NPSIMOM MPU3MBI, IUIOIIAJb OCHOBaHUIl, TeopeMa O OOKOBOMU
MOBEPXHOCTU MpsiMON mpu3Mbl. [lnomans OOKOBOM MOBEPXHOCTH M TOBEPXHOCTH IMPABUIBHOMN
MUpaMHJIbI, TeOpeMa O TUIomaau yced€HHoi mupamunsl. [loHstre 06 00néme. OOBEM MUpaMHIIBI,
MPU3MBI.

[Tono6usle Tena B mpocTpancTBe. COOTHOLIEHUS MEXY IUIOUIAIIMU MIOBEPXHOCTEH, 00bEMaMu
MOI0OOHBIX Te.

11 KJIACC

Tena Bpamenus

[unuaapudeckas TMOBEPXHOCTh, OOpa3ymollue  IWIMHIPUYECKOH  MOBEPXHOCTH, OCh
HWIMHIPUYECKON moBepXxHOCTH. L{unuHap: ocHOBaHUS M OOKOBasi MOBEPXHOCTh, 0Opa3yromias U OCh;
TJI01AIh OOKOBOM M IMOJTHOM MOBEPXHOCTH.



Konnueckass moBepXHOCTh, 0Opa3yrole KOHMYECKOW TIOBEPXHOCTH, OChb U BEpIIMHA
KOHHMYECKOM MoBepXHOCTU. KOHYC: OCHOBaHME M BepIInHA, 00pa3yromas U OCh; TUIOMaasr OOKOBOU U
MOJIHOM MOBEPXHOCTU. YCEUEHHBIM KOHyC: oOpa3yloliue M BBICOTa; OCHOBaHUS M OOKOBas
IIOBEPXHOCTb.

Cdhepa um map: UeHTp, paguyc, AMAMETp; IUIOLIaab TIOBEPXHOCTH cdeprl. B3ammuoe
pacnosoxeHue cepsl U IIIOCKOCTH; KacaTelbHas INIOCKOCTh K cdepe; mioanb chepsl.

N306paxenue Ten BpalieHus Ha III0CKOCTH. Pa3BépTka numuHapa u KoHyca.

KomOunanmu Ten BpalieHUss ¥ MHOTOIPAaHHUKOB. MHOTOIpaHHHK, ONMMUCAHHBIA OKOJIO C(epsl;
cdepa, BMcaHHAs B MHOTOI'PAaHHHK, WJIH TEJIO BPAILICHHS.

[Tonsitue 06 00BEMe. OCHOBHBIC CBOMCTBA 00BEMOB Tell. Teopema 00 00bEME MPAMOYTOIBHOTO
napajuiesienuneaa u cieacTsus u3 He€. O0bEM nuIMHapa, konyca. O0bEM mapa u mioma s chepsol.

ITono6uble Tena B mpocTpancTBe. COOTHOLIEHUS MEXY IUIOLIAIIMU IOBEPXHOCTEHN, 00bEMaMu
MIOJI00HBIX TENl.

Ceuenus muMHapa (MapauieTbHO M NEPIEHANKYISIPHO OCH), CeYeHHsI KOHyca (TapaieiabHoe
OCHOBAHUIO U MPOXOJsIIee Yepe3 BEPIINHY ), CeUeHHUs I1apa.

BexkTopbl M KOOpAUHATHI B IPOCTPAHCTBE

BexTop Ha muiockoctu U B mnpocTpaHcTBe. CloXKEHHE W BbIYUTAHHE BEKTOPOB. YMHOXKEHHE
BEKTOpa Ha uwMcio. Pa3nokeHne BekTopa IO TpEM HEKOMIUIAaHApHbIM BekTtopam. [IpaBuiio
napajienenunena. Pemenue 3anay, CBA3aHHBIX C MPUMEHEHUEM IPAaBHII JEHCTBUM C BEKTOpamH.
[IpssMoyronbHas cucrteMa KoopauHatT B npocrtpaHcTse. Koopaunars! BekTopa. IIpocreiimue 3anauun B
KOOpJuHaTax. Yrojq Mexay Bekropamu. CKajnsipHOE NMpPOU3BEJICHHE BEKTOPOB. BhluncieHue yrios
MEXIy NPSMBIMU U IUIOCKOCTAMH. KOOpAMHATHO-BEKTOPHBIM METOJA IPHU PEIICHUH T€OMETPUUYECKUX
3a/1ay.



IINTAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE pe3yibTaThl OCBOCHHUSI TIPOrpaMMbl ydeOHOTO mpenMera «MareMmaThkay
XapaKkTePU3YIOTCS:

I'paxxaanckoe BocniuTanme:

c(hOpPMHUPOBAHHOCTHIO TPAXKIAHCKOHN MO3HUIIMK 00YYaIOIIETOCs] KaK aKTHBHOTO U OTBETCTBEHHOTO
YJIeHa POCCHMCKOTO OOIIECTBa, MPEACTaBICHUEM O MATEMaTHYECKUX OCHOBaxX (PYHKIIMOHUPOBAHHS
pPa3IUYHBIX CTPYKTYp, SBJICHHH, MPONEAYpP TPaKIAHCKOro oOImiecTBa (BBIOOPBI, OMPOCHI U TIp.),
YMEHHEM B3aWMOJICHCTBOBATh C COIMAIBHBIMH WHCTUTYTAaMH B COOTBETCTBHHM C WX (YHKIUSMHU U
Ha3HAYCHUEM.

IMaTpuoTHYEeCKOe BOCTIMTAHME:

c(OPMHUPOBAHHOCTHIO POCCUUCKON TPakIaHCKONH HIACHTUYHOCTH, YBKEHUS K MPOIUIOMY H
HACTOSIIEMY POCCHICKOW MaTEMAaTHKH, LIEHHOCTHBIM OTHOIIEHWEM K JOCTHKEHUSIM POCCUHUCKUX
MAaTEMaTUKOB U POCCUMCKOW MAaTEMATHYECKOM IIKOJIbI, K UCIIOJIb30BAHUIO 3TUX JTOCTUKEHUHN B IPYTUX
HayKaX, TEXHOJIOTHIX, Cepax SIKOHOMHUKHU.

JlyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMSA

OCO3HaHUEM JIYXOBHBIX IIEHHOCTEH POCCHICKOTO Hapoaa; ChOPMUPOBAHHOCTHIO HPABCTBEHHOTO
CO3HAHUs, ITUYECKOTO MOBEACHUSA, CBSI3AHHOTO C MPAKTUYECKUM TPUMEHEHUEM JOCTHKEHUN HAYKH U
JEeSTeNIbHOCTBIO YUYEHOT0; OCO3HAHUEM JIMYHOTO BKJIa/1a B TOCTPOCHHUE YCTOMYMBOTO Oy TyIIEro.

JcTeTHYECKOEe BOCIIMTAHME:

3CTETHYECKUM OTHOLICHUEM K MUPY, BKIIOYAs 3CTETHUKY MaTeéMaTHYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3aJlay, PEIICHWH, pPACCYXICHUHN; BOCIPUUMUYMBOCTHIO K MATEMaTHYECKUM acCIeKTam
pa3IMYHBIX BUJOB UCKYCCTBA.

du3nyecKoe BOCIUTAHME:

c(hOpMHUPOBAHHOCTHIO YMEHUSI MPUMEHSATh MaTEeMaTHUYECKUE 3HAHUSI B MHTEpEcax 370pOBOTO H
06e3omacHOr0 00pa3a >KM3HU, OTBETCTBEHHOTO OTHOIIECHHUS K CBOEMY 3JI0POBBIO (3I0pOBOE MHUTAHHE,
cOamaHCUpPOBAHHBIA PEXXUM 3aHATHH M OTABIXA, peryisipHas (Gu3ndeckas akTUBHOCTD); (PU3HMUECKOTO
COBEPLIECHCTBOBAHMS, IIPU 3aHATUAX CIIOPTUBHO-0310POBUTEIILHON IESATEIBHOCTHIO.

TpynoBoe Bocniutanue:

TOTOBHOCTBIO K TPY/y, OCO3HAHHUEM IIEHHOCTH TPYAOTIO0US; MHTEPECOM K pa3IudyHbIM cepam
npodeccnoHaNbHON N1eATENbHOCTH, CBSI3aHHBIM C MaTEeMaTHKOM M €€ MPHIOKEHUSIMU, yMEHHUEM
COBEpIIaTh OCO3HAHHBIM BBIOOp OynyIiel mpodeccuu W peann30BBIBATH COOCTBEHHBIE KU3HEHHBIC
MIJIaHBI; TOTOBHOCTBIO M CITOCOOHOCTHIO K MAaTeMaTHYE€CKOMY OOpa30BaHHMIO M CaMOOOpa30BaHUIO Ha
MPOTSHKEHUU BCEW KU3HHW; TOTOBHOCTHIO K AKTUBHOMY YYAaCTHIO B PEIICHHM IMPAKTUYECKUX 3a7ad
MaTeMaTUYECKON HAIIPAaBICHHOCTH.

IKoJ0ru4ecKoe BOCIUTAHHE:

c(hOPMHUPOBAHHOCTHIO ~ DKOJOTHYECKON  KYJIbTYyphl, TTOHUMAaHWEM BIHSHHUS  COIMAJIBHO-
SKOHOMHUYECKUX TIPOIIECCOB Ha COCTOSHUE TMPUPOJHON M COIMAIBLHOW Cpelbl, OCO3HAHUEM
rJ100aTBPHOTO XapaKkTepa JKOJOTHYECKHX IMPOoOJieM; OpHEeHTalueld Ha MPUMEHEHHE MaTeMaTHYeCKUX
3HAHUU JIJIS PEIIeHus 3a/1a4 B 00JIaCTH OKPY’KaIOIIEH Cpeibl, TUIAHUPOBAHUS TIOCTYIIKOB U OIEHKU UX
BO3MOXHBIX MOCJICICTBUI JIJIsI OKPYKAIOIIEH CPEBI.

I{eHHOCTH HAYYHOTO TO3HAHUS:

c(hOPMHUPOBAHHOCTHIO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HayKH U OOLIECTBEHHOW MPAKTUKH, TOHUMAHUEM MAaTeMaTHYeCKOM HayKu Kak c(epbl 4eIoBedecKOi



NEeATEIbHOCTH, DTANOB €€ Pa3BUTHUA U 3HAYMMOCTHU JJI Pa3BUTHs LIMBUIM3ALMN; OBIAJACHUEM SI3bIKOM
MaTeMaTHUKd M MaTeMaTU4EeCKOM KyJIbTYpOM KaK CpEACTBOM IIO3HAHMS MHUPA; TOTOBHOCTBIO
OCYLLIECTBIIAThH IPOCKTHYIO U UCCIIEN0BATEIBCKYIO NEATEIBHOCT HHINBUIYJIbHO U B IPYIIIIE.

METAIIPEJMETHBIE PE3YJIbTATbBI

MertamnpeaMeTHble pe3yJbTaThl OCBOCHHS IPOrpamMMbl yueOHOro mpeamera «MaTemaTukay
XapaKTepU3yIOTCS OBJIAJICHUEM YHUBEPCAIbHBIMU HO3ZHABAMENbHBIMU OCLICIMBUAMU, YVHUBEPCAIbHBIMU
KOMMYHUKAMUBHBIMU OelCMBUAMU, YHUBEPCANbHLIMU Pe2YIAMUSHBIMU OeUCEUIMU.
1) Vuueepcanvuvie noszmasamenwvuvie Oeticmsus, obecneuusaiom Gopmuposanue 6A306bix
KOCHUMUBHBIX NpOYecco8 o0yyanuuxcs (0ceoeHue Memooo8 NO3HAHUA OKPYHCarowe2o Mupa,
npuMeHenUe 102UYeCKUX, UCCIe008AMeNbCKUX Onepayull, yMeHutl pabomams ¢ ungopmayuel).
Ba3zoBble Jioruyeckue aeiicTBUs:
® BBUBIATH U XapaKTEepPU30BaTh CYLIECTBEHHbIE MPU3HAKKM MATEMAaTHYECKUX OOBEKTOB,
MOHATHM, OTHOUICHWM MEXAY MOHATUSIMH; (OPMYIUPOBATH OMNpEACNCHUsl MOHSITHIA;
YCTaHABJIMBATh CYHIECTBEHHBIH NMPHU3HAK KIACCU(PUKAIMH, OCHOBAHUS IS OOOOIIEHHS U
CpaBHEHHMSI, KPUTEPHH IPOBOJMMOI0 aHAJIH3a,
® BOCHPHHHMMATH, (OpMyIHpOBaTH U MPEOOPA3OBHIBATH CYXKIACHHS: YTBEPAUTEIbHBIE H
OTpHIIATENIbHBIC, €TUHIUYHBIC, YACTHBIC U O0IINE; YCIOBHBIC;

® BBIBISATH MAaTeMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBA3M U NPOTHBOpeuHss B (akrTax,
JTAHHBIX, HAOJIONCHUAX © YTBEPXKICHHSX; IMpeajaratb KPUTCPUU IS  BBISIBICHUS
3aKOHOMEPHOCTEH U MIPOTUBOPEUHIL;
e JenaTh BBIBOJBI C HCIOJIB30BAHMEM 3aKOHOB JIOTMKH, NIEAYKTHBHBIX WU HWHIYKTHBHBIX
YMO3aKTIOUeHUN, YMO3aKIIOUeHHH 10 aHAIOTUH;

® TIPOBOJIUTH CAaMOCTOSITENIEHO JIOKA3aTeIbCTBA MATEMATUUYECKUX YTBEPKACHUH (IIPSIMbIE U OT
MPOTUBHOTO), BBICTPAWBaTh apPryMEHTALUI0, TMPUBOAUTH MPHUMEPHl U KOHTPIPUMEPHI;
00OCHOBBIBAaTh COOCTBEHHBIE CY)KJICHHUS U BBIBOJIBI,

e BBIOMpATH CHIOCOO perieHus yueOHOW 3a/1a4uM (CpaBHUBATh HECKOJBKO BapHAHTOB PELLIECHUS,

BBIOMPATh HaHOOJIee MOIXOASIIINI ¢ YYETOM CaMOCTOSITEIHHO BBIZICTICHHBIX KPUTEPHEB).
Ba3oBble ucciienoBaTebcKue 1elcTBUSA:
® ICIIOJI30BAaTh BOIMPOCHI KaK HCCIEAOBATENbCKUNM MHCTPYMEHT MO3HAHUS; (HOPMYIHpPOBAThH
BOTIPOCHI, (PUKCUPYIOIIKE MPOTHBOpEUne, NMpodieMy, yCTaHABIMBaTh MCKOMOE M JIaHHOE,
(bopMHpOBATh THIIOTE3Y, APTYMEHTHUPOBATH CBOIO MMO3UIIHIO, MHECHHE;

® [POBOJUTH  CAMOCTOSITENBHO  CIITAHUPOBAHHBIA  SKCIIEPUMEHT, HCCIEJOBAHUE IO
YCTQHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4ecKoro oObEeKTa, SIBJICHUS, MPOLECCa, BBISIBICHHUIO
3aBHCUMOCTEHN MEXIy 00BEKTaMH, SIBICHUSMH, TIPOIIECCAMH;
®  CaMOCTOSITENILHO (OPMYIHPOBATH OOOOMICHHUS W BBIBOJBI MO pPE3yJIbTaTaM IPOBEAEHHOTO
HAOJIOZICHUS, WCCIIEZIOBaHUS, OIIGHWBATh JOCTOBEPHOCTh TMOJYUYEHHBIX pPE3yJIbTaTOB,
BBLIBOJIOB ¥ O0OOIIEHUN;

® [IPOTHO3UPOBATH BO3MOXKHOE PAa3BUTHE MPOIIECCa, a TAKKE BBIIBUTATH MPEIIOI0KEHHUS O €ro
Pa3BHTHU B HOBBIX YCIIOBHSIX.

Padora ¢ undopmanueii:

® BBIABIATH AepUIUTH WH(GOPMAIIUU, TaHHBIX, HEOOXOMUMBIX JJIi OTBETa Ha BOMPOC M JUIS

pellIeHus 3a/1a4H;



2)

BBIOMpaTh MH(GOpMAIMIO W3 HWCTOYHHKOB  pA3IMYHBIX  TUIOB, aHAJIU3UPOBATH,
CHCTEeMaTH3HpOBaTh W HHTEPIPETUPOBATh HH(MOPMALMUIO pa3IMYHBIX BUAOB U (HOpPM
MIPECTABICHHUS;

CTPYKTYpHUPOBATh HH(OPMAIIHMIO, IPEACTABIATh €€ B pa3INMuHBIX (popMax, WIITIOCTPUPOBATH
rpaduyuecKy;

OLIEHUBATh HAAEKHOCTh HH(POPMAIIMU TIO CAMOCTOSTENIEHO C(OPMYITHUPOBAHHBIM KPUTEPHSIM.
Vuusepcanvuvie KoMMyHUKamuenwle Oelicmeus, 00ecnevyusarom cQopMupo8aHHOCns

COYUANBHBIX HABLIKOB 00YYAIOWUXCSL.
OO01menue:

BOCIIPHHUMATh M (OPMYJIUPOBATh CYKACHHS B COOTBETCTBHHM C YCJIOBHSIMH M ILEISIMH
OOLICHUS; SICHO, TOYHO, PAMOTHO BBIPaXKaTh CBOI TOYKY 3PCHHUS B YCTHBIX U MMHCBMEHHBIX
TCKCTAxX, JAaBaTb IIOACHCHHA II0O XOA4Y PCHICHHUA 3adadyv, KOMMCHTUPOBATHb HOHy‘IeHHbIﬁ
pe3yibTarT;

B X0J¢ OOCYXKIEHHs 3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYKAaeMOW TEeMBbI, MPOOIEMBI,
peHIaCMOI\/JI 3aaa4M, BbICKAa3bIBATh UJCH, HALICJICHHBIC HAa ITOUCK PCIICHUS,; COIIOCTABJIATH CBOA
CYXKACHHS C CYXICHUSIMH JPYIMX Yy4YacCTHUKOB JHaiora, OOHApYKHBaTh pasziudue u
CXOJICTBO MO3HLIHIA; B KOPPEKTHOU (popme HOpMYIHPOBATH Pa3HOTIIACHS, CBOM BO3PAKCHUS;
NpCACTABIATE PE3YIbTAaThl PCHICHUA 3aJadd, OKCICPUMCHTA, HCCICAOBAHUWA, IIPOCKTA,
CaMOCTOSITENIbHO BBIOMPaTh (OpMAT BBICTYIUICHHS C Yy4ETOM 3ajad MPE3CHTALUH H
0CcOOEHHOCTEH ay TUTOPHH.

CoTpyaHnuecTBo:

3)

MOHUMATh W MCMOJb30BaTh MPEUMYIIECTBA KOMAHIHOM M WHAMBHUAYAIbHON pabOTHI MpH
pelieHnr y4eOHBIX 3ajay; MPUHUMATh 1€ COBMECTHOW JIE€ATeNbHOCTH, IJIAaHHUPOBAThH
OpraHMU3aIMI0 COBMECTHOM paboThI, pacpeAensiTh BUIbI paboT, TOroBapuBaThcs, 00CyXIaTh
MIPOLIECC U Pe3yNbTaT PadoThl; 0000IaTh MHEHHUS HECKOJIBKUX JIOCH;

y4acTBOBaTh B TPYMNMOBBIX (opMax palboThl (0OCykaeHHs, 0OOMEH MHEHHH, «MO3TOBBIC
IITYpPMBD» W MHBIC); BBITIOJHATH CBOIO YacTh padOTHI M KOOPJAMHUPOBATH CBOM JIEHCTBHS C
JIPYTUMHU 4YJI€HAMU KOMAaHJbl; OLIEHUBATh Kaue€CTBO CBOETO BKJIaJla B OOIIMI TPOIYKT IO
KpUTEpUsIM, CHOPMYITUPOBAHHBIM YUYACTHUKAMU B3aUMOICHCTBHUS.

Vuueepcanvuvie pecynamuensle Oelicmsus, o0becnedusaom @opmMuposanue cmbiCl08biX

VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranu3anusi:

COCTABJIATH IJIaH, AITOPUTM PELICHHUs 3ajaui, BEIOUPATh CIIOCO0 pelIeHus ¢ yU4ETOM
MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATH
BapHaHThI pEeUICHUH ¢ y4€TOM HOBOM MH(OpMaLIIH.

CaMOKOHTPOJIBb:

BIIa/IETh HABBIKAMU TIO3HABATEIHLHOU PEIIEKCHH KaK OCO3HAHUsS COBEPIIAEMbIX NEHCTBUH U
MBICITUTENIBHBIX ~ TPOIECCOB, WX PE3yJIbTaTOB; BIAJNETh CIOCO0AMHU CaMOIPOBEPKH,
CaMOKOHTPOJIS TIpoIlecca U pe3yabTaTa pelIeHrs MaTeMaTUIeCKOH 3a1a4u;

npeaABUACTG TPYAHOCTH, KOTOPBIC MOI'YT BO3HUKHYTH IIpW PEHICHUMU 3aJa4dd, BHOCHTH
KOPPEKTUBBl B JEATEIILHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, NAHHBIX, HANICHHBIX
OIIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OICHUBATH COOTBCTCTBUC PC3yJibTaTa LCIU U YCIIOBUSAM, 00BACHSITH IMPUYIUHBI JOCTHUKCHUA
WIH HEIOCTHKCHUS PEe3yJbTaTOB JACATEIbHOCTH, HAXOIWTh OMHKOKY, OaBaTh OICHKY
MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIbTATDBI
10 KJIACC

OnepupoBaTh MOHATUAMH: TOUKA, IPsAMasi, IJIOCKOCTb.

[IpuMeHSITh aKCHOMBI CTEPEOMETPUH U CIIECTBUS U3 HUX IIPU PEILIEHNU T€OMETPUUYECKUX 3a/]1a4.

OnepupoBath NOHATUAMU: NAPAILIEIBHOCTD U MEPIEHAUKYISIPHOCTD NPSMBIX U IJIOCKOCTEH.

KnaccuunupoBaTs B3aUMHOE PaCHOI0XKEHHUE IPAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE.

OnepupoBaTh MOHATUSAMM: JIBYTPAHHBIA yrojl, IpaHU JIBYTPAaHHOIO yrja, pedpo JByrpaHHOro
yria; JMHEHHBIA Yyrojl IBYTPaHHOIO yIJia; rpajycHas Mepa JByTPaHHOIO yrJa.

OnepupoBaTh MOHATUAMHU: MHOTOTPAaHHHK, BBIMYKJIBIM M HEBBINYKIBIH MHOTOIPaHHUK,
3JIEMEHTBHl MHOTOI'PaHHUKA, IIPABUIIbHBI MHOTOTPaHHHUK.

Pacnio3HaBaTh OCHOBHBIE BUJIBI MHOIOI'PDAaHHHKOB (MHUpaMuja; NpU3Ma, HPSIMOYTOJIbHBIH
napajuienenumnesn, Kyo).

KnaccuduupoBarh MHOTOTpaHHUKH, BBIOMpast OCHOBAaHUS ISl KiacCH(PUKAIUU (BBITYKIIbIE H
HEBBIMTYKJIbIE MHOTOTPAaHHHWKH, NPAaBWIbHbIE MHOTOTPAaHHHMKH; TNPSMbIE W HAKIOHHBIC IPU3MBI,
napasJiesIenue ibl).

OnepupoBaTh NOHATUSAMHU: CEKYILAs MNIOCKOCTh, CEUEHNE MHOTOTPAaHHUKOB.

OOBACHATH NPUHLMIIBI IOCTPOEHUS CEUEHUH, UCTIONb3YsI METOJI CIIE/I0B.

Crpouth ceyeHUs] MHOTOTPAaHHUKOB METOJIOM CIJIEJOB, BBINOJHATH (BBIHOCHBIE) IUIOCKHE
YEepTEKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYDP: BUJ CBEPXY, COOKY, CHU3Y.

Pemare 3a7auM Ha HaXOXKJICHME T€OMETPUYECKMX BEJIMYMH MO OoOpaslaM WIM alropuTMam,
MIPUMEHSISI U3BECTHBIE aHAIMTUYECKUE METO/IbI IIPU PELICHUH CTaHJAPTHBIX MaTEMaTUUECKUX 3ajad Ha
BBIUHCIICHUE PACCTOSHUN MEXAY IBYMsI TOYKaMHU, OT TOYKH J0 HPSIMOM, OT TOYKH /0 IUIOCKOCTH,
MEX]y CKPELIUBAIOILUMHUCS MPSIMBIMH.

Pemare 3a7auM Ha HaXOXXJICHHME T€OMETPUUYECKHX BEJIMYMH MO Oo0paslaMm WIM ajlropuTMawm,
MIPUMEHSIS] U3BECTHBIE aHATUTUYECKUE METO/IbI TIPU PELICHUH CTaHJAPTHBIX MaTEMaTUYECKUX 3ajad Ha
BBIUHCJICHUE YIJIOB MEXAY CKpEIIMBAIOIIMMUCS NMPSMBIMH, MEXKIY NMPSAMOM U IUIOCKOCTBIO, MEXIY
IUIOCKOCTSIMH, IBYTPaHHBIX YTJIOB.

Bbruucnare 00BbEMBI M IUIOMIAAM MOBEPXHOCTEH MHOTOIPAaHHMKOB (IpU3Ma, HHpamMHaa) C
MpUMEHEHUEM (QOPMYJI; BBIUUCIATH COOTHOLIEHUS MEXAY IUIOU[aJsMU IOBEPXHOCTEH, 0O0bEMaMu
MO/I00HBIX MHOTOI'PAaHHUKOB.

OnepupoBarh MOHATUAMHU: CUMMETPHs B POCTPAHCTBE; LIEHTP, OCh U IUIOCKOCTh CUMMETPHH;
LEHTP, OCh U IUNIOCKOCTh CHMMETPUH (PUTYPBHI.

W3Bnekarb, mpeoOpa3oBbIBaTh W WHTEPIPETHPOBATh HH(OPMALMIO O MPOCTPAHCTBEHHBIX
reOMeTpUUYECKUX PUTypax, MPeACTaBIECHHYIO Ha YepTexKaxX U pUCYyHKaX.

[IpumensTs  reomerpudeckue  (akThl  JUId  pelIeHHs  CTEPEOMETPHUYECKUX  3ajad,
MPEIoIararoluX HECKOJIbKO 1IaroB peIIeH s, €ClIM YCIOBUS IIPUMEHEHUS 3a/1aHbl B IBHOU (opMme.

[IpumensTH MpocCTeine MporpaMMHBIE CPEICTBA U ANEKTPOHHO-KOMMYHHUKAIIMOHHBIE CHCTEMBbI
IIPH pELICHUN CTEPEOMETPUUECKUX 3a]1ad.

[IpuBOAUTH MpUMEPHI MaTeMaTHUYECKUX 3aKOHOMEPHOCTEH B MPUPOZAE U KU3HH, PACIO3HABAThH
IIPOSIBJIEHUE 3aKOHOB '€OMETPUH B HCKYCCTBE.

[IpyuMeHsTh TMONy4YeHHblE 3HAHMS Ha TPaKTUKe: aHaJIU3UpOBaTh peajbHbIE CHUTyalud W
MIPUMEHSTh U3yUYEeHHbIE TIOHATHS B IMPOLIECCE MOMCKA PEIIeHUs MaTeMaTUYecKu c(hOpMyIUpOBaHHOM
poOJIeMBbl, MOJICIMPOBATh pealibHbIE CUTYallMd Ha S3bIKE T'€OMETPHUH, HCCIIEAOBATH MOCTPOCHHBIE



MOJIETIM C HCIOJb30BaHMEM TIE€OMETPUUYECKMX MOHSITUH M TEOopeM, ammapara airedOpbl; perarb
MPaKTUYECKUE 3a]]a4M, CBSI3aHHbBIE C HAXO0XKJACHUEM T€OMETPUUYECKUX BETUYMH.

11 KJIACC

OnepupoBaTh MOHATHSAMH: IHJIMHIAPHYECKAs MOBEPXHOCTh, OOpa3ymoIIUe IUIMHIAPUICCKOM
MOBEPXHOCTH; LWJIMHAP; KOHHUYECKAs! TIOBEPXHOCTh, 00pa3yIOIINe KOHHUSCKOW MOBEPXHOCTH, KOHYC;
ceprueckas TOBEPXHOCTb.

Pacro3HaBath Tena BpaieHus (MUIMHADP, KOHYC, cdepa U map).

OOBSICHATH CLIOCOOBI TMOJTYYCHHUS TEJT BPAIIICHHUSL.

Krnaccuduuupopars B3auMHOE paciiojoKeHue chepbl U IIIOCKOCTH.

OnepupoBaTh MOHATHUSAMH: IIAPOBOM CEIMEHT, OCHOBAaHHE CErMEHTA, BBICOTA CETMEHTA;
IIIAPOBOM CJIOM, OCHOBAHHUE IIIAPOBOTO CJI0s1, BHICOTA IIAPOBOI'O CJIOS; MIAPOBOI CEKTOP.

Bbruncisite 00bEMBI M IUIOIIAAM TOBEPXHOCTEH TEJ BpAIICHHS, TCOMETPHYECKUX Tel C
MIpUMEHEHHEM (HOPMYII.

OmnepupoBarh MOHATHSIMH: MHOTOI'PaHHUK, BIHMCAHHBIA B Chepy U OMHCAHHBIA OKOJIO CQEpsI;
cdepa, BIiHCaHHAs B MHOTOTPAHHUK HJIH TEJIO BPAIICHHSI.

BBIUHCIISITE COOTHOIICHHUSI MEKAY IJIOIIAASIMHU MTOBEPXHOCTEH M 00BbEMaMK MOJOOHBIX TEII.

N300pakaTh wu3ydaeMble (QHUTYpbl OT PYKH M € TIPUMCHEHHEM MPOCTBIX YEePTEIKHBIX
HHCTPYMEHTOB.

BbimosHsITh (BBIHOCHBIC) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (HUTYp: BHUI
CBEpXy, COOKY, CHH3Y; CTPOUTh CCUCHHUS TEJI BPAIICHHUS.

W3BnekaTh, HHTEPIPETHPOBATH M MPEOOPa30BbIBATH HHMOPMAIMIO O MPOCTPAHCTBEHHBIX
reOMETPHUECKUX (PUTYpPax, MPEACTABICHHYIO Ha YePTEeKaX U PUCYHKAX.

OmnepupoBath MOHATUEM BEKTOP B IPOCTPAHCTBE.

BBINONHATE ACUCTBUS CIOXKCHHS BEKTOPOB, BBIYMTAHHS BEKTOPOB M YMHOXKEHHsI BEKTOpa Ha
YKCII0, OOBSICHATH, KAKUMU CBOWCTBAMH OHH 00J1a/1af0T.

[TpuMeHATH MPaBHIIO Mapaslie/IemuIe a.

OnepupoBaTh MOHATUSMH: JCKAPTOBBI KOOPJAMHATHI B MPOCTPAHCTBE, BEKTOP, MOIYJIb BEKTOPA,
PaBEHCTBO BEKTOPOB, KOOPJAMHATBHI BEKTOPA, YrOJ MEXIY BEKTOpPaMH, CKAJISIPHOE IMPOU3BEICHUEC
BEKTOPOB, KOJJTHHEAPHBIC U KOMITJIAHAPHBIC BEKTOPHI.

HaxomuTh cymMMy BEKTOpOB M TNPOU3BEICHHE BEKTOpa Ha YHCIIO, YTOJl MEXKIY BEKTOpaMH,
CKaJIIPHOE TMPOU3BENICHHUE, PACKIIAIBIBATH BEKTOP I10 JIBYM HEKOJJTHHEAPHBIM BEKTOPaM.

3amaBaTh MIOCKOCTh YPABHEHUEM B JIEKAPTOBOW CHCTEME KOOPMHAT.

[Tpumensts  reomerpuyeckue  (akThl Ui PEHICHWS  CTEPEOMETPHUYCCKHX  3ajad,
MIPEIOJIararoIuX HECKOJIBKO MIAaroB PEIICHHs, €CIIH YCIOBUS IIPUMEHEHUS 3a1aHbl B IBHOU (hopMe.

Pemrate mpocreiiiine reoMeTpuyeckue 3aJaud Ha MPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO
METO/Ia.

Permrate 3amaus  Ha  J0Ka3aTebCTBO MATEMAaTHYECKHX OTHOINECHHM W HaXOXKICHHE
TE€OMETPHUECKUX BEIUYMH IO 0O0pasliaM WM ajirOpUTMaM, MPHUMEHSS HW3BECTHBIC METOMABI IpPH
pCIlICHUH CTAaHIAPTHBIX MATEMAaTHYCCKUX 3a/1a4.

[TpumMeHsTh MpocTeiiiue MporpaMMHbIE CPEACTBA U AJIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CHUCTEMBI
[IPH PELICHUN CTEPEOMETPUIECKUX 3a/1ad.

[TpuBOAKMTH MTPUMEPHI MAaTEMATHYECKUX 3aKOHOMEPHOCTEH B MPUPOE M JKU3HHU, PACIIO3HABATH
MIPOSIBJICHUE 3aKOHOB T€OMETPUHU B HCKYCCTBE.



[IpyuMeHsTh MONy4YEHHbIE 3HAHHWS Ha NPAKTHKE: AaHaJU3UpOBATh peajJbHbIE CUTyallUd U
MIPUMEHSITh U3YYCHHBIC TIOHATHUS B MPOIIECCE MOWCKA PEIICHUS MAaTeMaTH4YeCKH C(HOPMYIHPOBAHHON
MpoOJIeMbI, MOJETUPOBATh peajbHbIC CHUTYAllMH Ha SI3BIKE T€OMETPUHU, HCCIECNOBATH MOCTPOCHHBIC
MOJIETIM C UCIOJb30BaHMEM TIE€OMETPUYECKHX IOHATUH M TeopeM, arrmapara aireOpbl; pemarhb

MPAKTUYCCKUC 3a/]a4, CBA3AHHBIC C HAXOXACHUCM I'COMCTPUICCKUX BCIINYHH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KonuyectBo yacos DJIEeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Kontpoabubie IIpakTuueckue
n/n NPOrpaMmbl Bcero o0pa3oBaTebHbIC
padoThI padoThbI
pecypcbl
1 BBenenune B crepeoMeTpuio 10
) [IpsiMble U MIIOCKOCTH B MTPOCTPAHCTBE. 12 1
[TapanienbHOCTb NPSAMBIX U IJIOCKOCTEN
3 [lepnieH UKy ISIPHOCTD MPSIMBIX U 12
IIJIOCKOCTEN
4 VYrubl MeXAy IPSAMBIMU U IUIOCKOCTSMH 10 1
5 MHororpanHuku 11 1
6 OO6BbEMBI MHOTOI'PaHHUKOB 9 1
7 IToBTOpEHUE: ceueHus, pacCTOSIHUS U YIJIbI 4 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0




11 KJIACC

Kouu4vecTBO 4acoB DJIeKTPOHHbIE

HaumeHoBaHue pa3iesioB U TeEM uudgpoBbie
Ne i/m P Konrposbubie IIpakTHyeckue (upp )

NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE

padoThI padoThbI
pecypchl

Tena BpaieHus 12

OOBEMBI Tel 5

BekTopsl 1 KOOpIMHATHI B IPOCTPAHCTBE 10

[ToBTOpeHME, 0000IIECHNE, 7 1

CHCTeMaTH3alus 3HaHUI
OBILIEE KOJIMYECTBO YACOB IIO ITPOIT'PAMME 34 3 0




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoanuyecTBO Yyacos DJIeKTPOHHbIE
No aTa ndpoBbie
n/n Tewa ypoka Bceero Kontposabueie  IpaxTiieckue fl[3y'{eﬂnﬂ :)Iﬁlil)aI;OBaTeJILHbIe
padoThbI padoThI pecypes:

OCHOBHBIE TOHATHUSI CTEPEOMETPUU: TOUKA,

npsiMasi, TI0CKOCTh, MPOCTPAHCTBO.

[TpaBuia n3006pakeHust Ha PUCYHKaX: 1

M300pakKeHHS TUIOCKOCTEH, MapalieIbHbIX

NpsMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka

[TonsaTus: nepecekarouecs MmI0CKOCTH, 1

MepPECEKAOIIMECS MpsMasi U TIOCKOCTh

[TonsaTust: nepecexarouecs MmI0CKOCTH, 1

nepecekarommecs npamas 1 rmiI0CKOCTb

3HAKOMCTBO C MHOT'OrpaHHUKAMH,
I/I306pa)KeHI/IC MHOT'OT'PAaHHUKOB Ha 1
PUCYHKAX, Ha TPOCKIHUOHHBIX YEPTCIKAX

HauanpHble CBEICHUS O KY6C " nupamMuze,

uX pa3BEépTKu U Mozenu. CedeHus 1
MHOTOTPaHHUKOB

HauanpHble cBeieHUS 0 KyOe U Mupamu/ie,

UX pa3BEPTKU U Mozaenn. CeueHns 1
MHOTOTPaHHUKOB

IToustre 06 aKCHOMAaTHYECKOM
MIOCTPOEHUHU CTEPEOMETPHUH: AKCUOMBI 1

CTEPEOMETPHUH U CIIEICTBUS U3 HUX




IToHsTHE 00 AKCHOMATHYECKOM

8 IIOCTPOECHUHU CTEPEOMETPUU: AKCHOMBI
CTEPEOMETPUU U CIEACTBUSI U3 HUX
[TonsATHE 00 AKCHOMATHYECKOM

9 HOCTPOCHUU CTEPEOMETPUU: AKCHOMBI
CTEpEOMETPUH U CIEACTBUS U3 HUX
[Tonarue 06 akCHOMAaTHYECKOM

10 HOCTPOCHUU CTEPEOMETPUH: AKCHOMBI
CTEpEOMETPUH U CIEICTBHS U3 HUX
B3anmHOE pacnoyioxKeHUe NpsIMbIX B

1 IIPOCTPAHCTBE: NIEpPECEKAtOIIMECs,
napajuleJIbHbIE U CKPEIIHUBAIOIINECS
npsMble
[TapanienbHOCTb NPSAMBIX U INIOCKOCTEN B

12 MIPOCTPAHCTBE: NapaulebHbIE IPSIMbIE B
MPOCTPAHCTBE; MAPAIIETBHOCTh TPEX
TPSIMBIX
[TapanienbHOCTb NPSAMBIX U IJIOCKOCTEN B

13 npoctpancTse: [lapamiensHOCTh MPSAMON U
MJIOCKOCTH

14 VTIIBI € COHANpPaBICHHBIMU CTOPOHAMU

15 Yrois Mexay NpsIMbIMU B ITPOCTPAHCTBE

16 Yroa Mexay nNpsMbIMU B IPOCTPAHCTBE

17 [TapayeabHOCTB TUIOCKOCTEN:
napaJuleIbHbIE III0OCKOCTH

18 CBolicTBa napajuiebHbIX MIIOCKOCTEN

19 [Ipocreiimme npocTpaHCTBEHHBIE (GUTYPHI

HAa TUIOCKOCTH: TETPadp, KyO,




napaaaClICIInIIC]

20 [TocTpoenune ceuenwmii

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

22 MJIOCKOCTH B TIPOCTPAHCTRBE.
[TapaniaenbHOCTh NPAMBIX U IUIOCKOCTENR"
[IepnieHIUKYIAPHOCTH NPAMOU U

23 TUTOCKOCTH: TIEPIICHINKYJISIPHBIC TIPSMBIC B
IIPOCTPAHCTBE

24 [Ipsimble napaienbHble U
NEPIEHIUKYIISPHBIE K IIJIOCKOCTH

o5 [Tpsimble napamienbHble U
NEPIEHIUKYJIPHBIE K IITIOCKOCTH

26 [Ipu3Hak nepneHauKyJISIPHOCTH IPSIMOU U
IJIOCKOCTH

97 [Ipu3Hak nepnesauKyJISIPHOCTH IPSIMOU U
IIJIOCKOCTH

28 TeopeMa 0 IpsIMO¥ NEPIIEHAUKYIIIPHOU
IJIOCKOCTH

29 Teopema o psiIMOM NEPIIEHANKYIIIPHOU
IIJIOCKOCTH

30 Teopema o0 psIMOM NEPIIEHANKYIISIPHOU
IIJIOCKOCTH
[lepnieniuKymsp U HAKJIOHHBIE: PACCTOSTHUE

31 OT TOYKH JI0 MIJIOCKOCTH, PACCTOSIHUE OT
IPSIMOM A0 TJIOCKOCTH

39 [leprieHauKyIsIp ¥ HAKIIOHHBIE: PACCTOSTHUE

OT TOYKHU OO IIIOCKOCTHU, paCCTOAHHUEC OT




HpHMOfI J0 IINIOCKOCTH

[lepnienquKymnsip 1 HAKJIOHHBIE: PACCTOSIHUE

33 OT TOYKH JI0 IIJIOCKOCTH, PACCTOSIHUE OT
IPSIMOM A0 IUVIOCKOCTH
[lepnenukymnsp U HaKJIOHHBIE: PACCTOSHUE

34 OT TOYKH JI0 IJIOCKOCTH, PACCTOSIHUE OT
IIPSIMOM 10 IIJIOCKOCTH

35 VYTI1bl B IPOCTPAHCTBE: YIOd MEXKIY
IIPSIMOM M INIOCKOCTBIO

36 JIByrpaHHbIi yroi, TMHEHHBIN yroi
JBYTPaHHOIO yria

37 JIByrpaHHBIN yroJ1, JUHEHHBIN YIoJl
JIByTPaHHOIO yria
[TepnieHAUKYISIPHOCTD IIIIOCKOCTEM:

38 NPU3HAK MEPIEHANKYISIPHOCTH IBYX
IJIOCKOCTER
[TeprieHAUKYISIPHOCTD MIJIOCKOCTEM:

39 IIPU3HAK NEPIEHIUKYIIPHOCTH ABYX
IJIOCKOCTER
[TeprnieHAUKYISIPHOCTD IIJIOCKOCTEM:

40 IPU3HAK NEPIEHIUKYIISPHOCTH ABYX
IJIOCKOCTER

41 TeopeMa o TpEX NEepHEHANKYIISIPAx

42 TeopeMa 0 TpEX NEPHEHAUKYIIAPAX

43 Teopema o TpEX MepIIeHANKYISIpax
KonTponbHas pabora o temam

44 "IlepneH IUKYISPHOCTD MPSIMBIX U

mIockocTe" u "YTiabsl MeXAy NPSIMbIMU U




45

IUIOCKOCTIMHA"

[TonaTue MHOTOrpaHHUKA, OCHOBHBIE
3JIEMEHThl MHOTOTPaHHUKA, BBIITYKJIbIE U
HEBBIITYKJIbIE MHOTOIPaHHUKU; Pa3BEPTKA
MHOTOTpaHHHKA

46

[Ipu3ma: n-yrosapHas Ipu3Ma; rpaHu 1
OCHOBAHUS IIPU3MBI; IIpsIMasi U HAaKJIOHHAs
pU3Mbl; OOKOBas U MOJIHAS IOBEPXHOCTb
IIPU3MBI

47

48

49

50

51

[Tapamienenunen, TpsIMOYTrOJIbHBIN
napajJiesIeuIe] 1 ero CBOMCTBa

IIupamuna: N-yroiapHas NUpaMuia, rpaHu U
OCHOBaHHE ITHUPAMHJIbI; OOKOBAs M MOJTHAS
[IOBEPXHOCTb IUPAMUBI; IIPABUIIbHASL U
yCeu€HHas nupaMuIa

[TpaBuIIbHBIE MHOTOTPAHHUKH: TTOHSITHE
MPABUJILHOTO MHOTOTPAHHUKA; MPaBUIIbHAS
npmMa n HpaBI/IJ'II)HaSI anaMI/ma;
HpaBI/IJ'II)Hafl Tpeyroanaﬂ HI/IpaMI/I)Ia nu
MpaBUJIBHBIN TeTpasdap; KyO
[IpencraBienue o NpaBUIBHBIX
MHOTOTPaHHHUKAX: OKTadIp, TOACKAdIp U
UKOCadIp.

CI/IMMeTpI/Iﬂ B IIPOCTPAHCTBC: CUMMCTPUSA
OTHOCHUTCIIBHO TOYKH, HpﬂMOﬁ, TIIIOCKOCTH.
OJIEMEHTHI CUMMCTpPUH B IIUpaMUiax,
napajiejicnuIc1ax, mpaBUJIbHbIX
MHOI'OI'paHHUKax




Brrancnenue 31eMeHTOB MHOI'OI'paHHUKOB:

52 ) 1
p€Opa, TuaroHasnu, yribl
[Tnomaas 60KOBOM MOBEPXHOCTH M IMOJTHOM
53 MIOBEPXHOCTH TPSMOI IPU3MBI, TUTOIIATb 1
OCHOBaHUH, TeopeMa 0 OOKOBOH
MIOBEPXHOCTH TPSMON TIPU3MBI
[Tnomans 60KOBOI MOBEPXHOCTH U
54 MOBEPXHOCTH MPABUILHOW TUPAMUJIBI, 1
TEopeMa O TUIOIIAIH OOKOBOM MOBEPXHOCTH
YCEYEHHOM MUPAMUJIBI
55 KonTtponpsHast pabora o Teme 1
"MHororpaHHuku"
56 [Tonsarue 06 06BEMeE 1
57 O0BEM TUpamMu bl 1
58 O0BEM mupamMuIbI 1
59 O0BEM TUpaMuIbI 1
60 O0BEM mupamMuIbI 1
61 O06BEM npu3MBbI 1
62 O0BEM TTPU3MBI 1
63 O06BEM npu3MBbI 1
64 KonTponbhas pabota no reme "OObEMBI 1
MHOT'OIPAHHUKOB"
[ToBTOpeHue, 06001IeHNE CHCTeMAaTH3AIIUS
65 3HaHui. [locTpoeHune ceueHuit B 1
MHOTOTpaHHHKE
[ToBTOpEeHUEe, 06001IEHNE CHCTEeMaTHU3aIIUS
66 3HaHWUW. Beruncnenune paccTosHUN: MEXTY 1

ABYMs TOYKaMH, OT TOYKHU OO HpHMOﬁ, oT




TOYKH O0 IIJIOCKOCTH, MEXKIY
CKPCIIUBAOIIHUMUCA ITPAMBIMU

67 HroroBast koHTpoIbHAs paboTa

[ToBTOpenue, 0600IIEHNE CUCTEMATH3ALUS
3HaHUU. BBIYKCIIEHHE YTIIOB: MEXIY

68 CKPEILIMBAOIIUMHUCS MPSIMBIMH, MEXTY
IPSMOM U TNIOCKOCTBIO, IBYTPAHHBIX
YTJIOB, YTIIOB MEXIY TIOCKOCTSIMH

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68




11 KJIACC

Ne i/

Tema ypoka

KoauuecTBO 4acoB

Bcero

KoHnTpoJbHbIe
padoThbI

IIpakTHYeckue
padoThI

JlaTa
U3YYeHUS

DJIEeKTPOHHbIE
uugposbie
o0pa3oBaTe/ibHbIE

pecypchl

Cdepa u map: ueHTp, paauyc, inamerp;
IO/ IOBEPXHOCTH Chephl

B3aumMHoe pacrionoxeHue chepbl u
TJIOCKOCTH; KacaTellbHas TUIOCKOCTh K
cdepe; miomans cheps
N3o0paxkenue cdepsl, mapa Ha
wiockoctu. CeueHust mapa

]_II/IJII/IHIIpI/I‘-IeCKaSI IMOBECPXHOCTD,
o0pa3yromue UIHHIPHIECKOM
MOBEPXHOCTH, OCh IIMJIHHIPUICCKON
MOBEPXHOCTHU

Hunuuap: ocHOBaHMS 1 OOKOBas
MMOBEPXHOCTh, 00pa3yrolias U oCh;
IUIOIAas OOKOBOM M MOJIHOM
MMOBEPXHOCTHU

N300paskeHne MUIMHAPA Ha TUIOCKOCTH.
Pazpéprka nmmnapa. Ceuenus

HMWIMHIPA (TUI0CKOCTHIO, MapaiebHON
WM TIePIISHIUKYJIIPHON OCH LIMJIMHPA)

Konnueckas moBepxXHOCTh, 00pa3yromme
KOHHUYECKOM IMOBEPXHOCTHU, OCb U
BCpIIMHA KOHHYECKOU ITOBEPXHOCTHU




KOHYCZ OCHOBAHUEC U BEPIIWHA,

8 o0pa3yroIias ¥ 0Ch; IIIOMAAh OOKOBOM 1
IIOJTHOW ITOBEPXHOCTH
VYceu€HHBIN KOHYC: 00pa3yroIme u

9 BBICOTA; OCHOBaHUs U OOKOBast
MIOBEPXHOCTh
N300pakeHne KOHyca Ha IIOCKOCTH.
Pa3Béprka koHyca. CeueHus KoHyca

10 (TUTOCKOCTBIO, MapaJlICIIbHON
OCHOBAHHUIO, U ITIOCKOCTBIO, TPOXOISIICH
4yepes BEePIIUHY)

1 KoMOuHamwst Ten BpalieHus u
MHOTOTPaHHUKOB
MHoOrorpanHuK, OIMCaHHBIA OKOJIO

12 cdepsl; chepa, BIUCaHHAS B
MHOTOTPaHHHK WJIN B TEJIO BPALICHUS

13 [Tonsarue 06 06béme. OCHOBHBIE
CBOICTBa 0OBEMOB TEN

14 O0BEM UIMHIIpa, KOHYyCa

15 O06bEM mapa u wiomaask cheps
[Tomo6HbBIE Tena B MPOCTPAHCTBE.

16 CoOTHOIICHUS MEXTY TUIOIIAISIMHI
MOBEPXHOCTEH, 00BEMaMH MOAOOHBIX TET

17 KonTponbnas pabora no temam "Tena
BpameHus" u "O0beMbl Ten"

18 BekTop Ha IMII0OCKOCTH U B IPOCTPAHCTBE

19 CrnosxeHue ¥ BBIYHTaHHE BEKTOPOB

20 YMHOXEHHE BEKTOpa Ha YHCIIO




21

22

23

Pasnoxxenue BekTopa 1o Tpém
HEKOMILIaHApHBIM BekTopam. [IpaBuio
napajuieJenunea

Pemenue 3a1ay, CBSI3aHHBIX C
MPUMEHEHUEM TTPaBUJI JEHCTBUH C
BEKTOpaMH

[IpsimoyronbHas cucteMa KOOpAUHAT B
npoctpanctBe. KoopanHarsl BeKTOpa.
[Ipocreiimue 3a1aun B KOOpAUHATaX

24

25

26

VYron mexay Bekropamu. CkanspHoe
MIPOU3BE/ICHNE BEKTOPOB
Boruncnenue yrioB Mexay NpsSIMbIMU U

IIJIOCKOCTAMU

KoopauHaTHO-BEKTOPHBIN METOM MPH
pelIeHNU TEOMETPUYECKUX 3aau

27

28

29

30

Kontponbhas pabota o teme "BekTopsr
1 KOOPAMHATHI B MPOCTpaHCTBE"

[ToBTOpeHue, 06001IeHNE 1
cucreMarusanus 3HaHuii. OCHOBHbIE
¢burypsl, GakThl, TEOPEMBI Kypca
TUTAHUMETPUHT

[ToBTOpEeHUEe, 06001IEHNE 1
cucreMarusanus 3HaHuii. OCHOBHbBIE
¢burypsl, GakThl, TEOPEMBI Kypca
TUTAHUMETPUHI

[ToBTOpEeHUEe, 06001IEHNE 1
cucTeMaTH3alus 3HaHU. 3a1aun
TUTAHUMETPUH U METOJIbI UX PCIICHHUS




[ToBTOpeHue, 0600IIEHNE 1

31 CUCTeMAaTH3alvsl 3HaHUH. 3a1a4n 1
TUTAHAMETPUU B METOJIBI HX PEIICHUS
[ToBTOpEeHME, 0000IIEHNE U
39 cucrtemaTusanus 3Hanuii. OCHOBHBIE 1
¢burypsl, pakTel, TEOPEMBI Kypca
CTEpEOMETPUH
33 Hroroas koHTpoIbHAs paboTa 1 1
34 [ToBTOpenue, 0600IIEHNE 1 1
CUCTeMAaTH3aI¥sl 3HAHUH
OBIEE KOJIMYECTBO YACOB I10 34 3

I[TPOT'PAMME







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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