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INOACHUTEJIbBHAS 3AIINCKA

Pabouas nporpamma yueOHOTO Kypca «I'eomeTpusi» 6a30BOTO YpOBHS Uil O0YYarOIIUXCs
10-11 xmaccoB pa3zpaboTaHa Ha ocHOBe DenepajbHOr0 rOCYAapCTBEHHOTO 00pa3oBaTEIbHOIO
CTaHIapTa CPEIHero oOmero oOpa3oBaHHs, ¢ YYETOM COBPEMEHHBIX MHPOBBIX TPeOOBaHUIA,
HPEABSIBISIEMBIX K MaTeMaTHUECKOMY OOpa30BaHUIO, U TPAIUIMU POCCUICKOTO 00pa3oBaHUSI.
PeaJII/I3aHI/I51 IporpaMmal o0ecIieynBaeT OBJIAJACHUC KIIFOUCBBIMH KOMIICTCHIIUSIMU,
COCTaBIISIIOIMMHU OCHOBY ISl CAMOPA3BHTHsS W HENPEPHIBHOTO 00pa30BaHUs, IIEIOCTHOCTh
OOILIEKYIBTYPHOTO, INYHOCTHOT'O U [TO3HABATEIILHOTO Pa3BUTHUS IUYHOCTH O0YyJAFOLIHXCS.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

BaxHocTh yueOHOro Kypca I€OMETpUM Ha YpPOBHE CpEAHEro oouero oOpa3oBaHUS
00yCJIOBJIeHa MPAKTUYECKON 3HAYMMOCTBHIO METANpEeIMETHBIX M MPEIMETHBIX pe3yJbTaToOB
00y4YeHHsI TEOMETPUH B HANPABICHUHU JIMYHOCTHOTO PA3BUTHUSA OOy4arOIIUXCS, (OPMHPOBAHHS
(YHKLIMOHAJIBHON MaTeMaTH4ecKOM TI'PaMOTHOCTH, W3YyYEHMsI IPYTUX Y4eOHbIX JUCLUIUIMH.
Pa3zButne y oOydaroumiuxcsi MpaBUIBHBIX IPEICTABICHUH O CYIIHOCTH M HPOUCXOXKIACHUU
TeOMETPUYECKUX aOCTpaKIMii, COOTHOIICHUH PEabHOTO U HICATBHOT0, XapaKTepe OTPaKECHUs
MaTE€MaTU4YeCKOW HAayKOM SIBJICHUW U IIPOLIECCOB PEAIIBHOIO MHUPA, MECTE TEOMETPUU B CUCTEME
HayK M pOJM MaTeMaTH4YEeCKOrO MOJEIMPOBAaHMS B HAyYHOM I[IO3HAHUM U B IPaKTHKE
crocoOCTByeT (OPMHPOBAHHIO HAyYHOI'O MHUPOBO33PEHUS YYaIMXCs, a TakXKe KadyecTB
MBIIICHHSI, HEOOXOAUMBIX JUIS QAN Tallid B COBPEMEHHOM OOIIECTBE.

['eomerpus siBisieTcss OAHMM W3 0a30BBIX TIPEIMETOB HA YPOBHE CPEIHETO OO0IIero
o0pa3oBaHus, Tak Kak oOecleyrBaeT BO3MOXKHOCTb M3Y4EHHUS KaK IUCLUUIUIMH €CTECTBEHHO-
Hay4YHOH HampaBJIe€HHOCTH, TaK U T'YMaHUTapHOM.

Jlormueckoe MblluieHUE, (GOopMHUpyeMOe NPU U3YYEHUU OOYYarOIIMMMCS MOHSATHIHBIX
OCHOB TEOMETPUU M TIOCTPOCHUM IIETIOYKH JIOTUYECKHX YTBEPXKIECHUH B XOJI€ pEIICHUS
reOMETPUYECKUX 3a/ad, YMEHHE BBIIBUTaTh U ONPOBEPraTh TIMIIOTE3bl HEMOCPEACTBEHHO
UCTIOJIB3YIOTCSl MPU PpEIIeHUH 337ay eCTECTBEHHO-HAyYHOTO IMKJIA, B YaCTHOCTH U3 Kypca
bu3uku.

YMeHHe OpHUEeHTHPOBATHCS B MPOCTPAHCTBE HIPAET CYIIECTBEHHYIO pOJb BO BCEX
o0nacTsaX JesaTeabHOCTH 4denoBeka. OpueHTalusi yeloBeKa BO BPEMEHH M IMPOCTPAHCTBE —
HEO0X0/IMMOE YCIIOBHE €ro COLMAJIbHOrO OBITHS, (hopMa OTpPaKEHUS OKPYXKAIOLIEr0 MUpA,
YCIOBHE  YCHENIHOTO TIO3HAHUSI M aKTHBHOTO MPeoOpa3oBaHHS  JICHCTBUTEIHHOCTH.
OmnepupoBaH#e MPOCTPAHCTBEHHBIMU 00pa3aMu 00bETUHSIET pa3Hble BUIBI YI€OHOH U TPYJOBOI
NEeSITeIbHOCTH, SBISIETCS OJHUM M3 MPO(ECCHOHANBHO Ba)KHBIX KAauyeCTB, IMMOATOMY akKTyalbHa
3agada (OpMHUPOBAHUS y OOYUYaAIOUIMXCS MPOCTPAHCTBEHHOTO MBIIIICHUS KaK Pa3HOBUIHOCTH
00pa3HOTO MBIIUIEHUS! — CYIOIECTBEHHOTO KOMITOHEHTa B TMOJITOTOBKE K IPAKTHYECKOU
NEeSITeTTHHOCTH 110 MHOTHUM HAIPaBJICHUSIM.

Llens ocBOEHMSI MporpaMMBbl yueOHOTo Kypca «I'eomeTpus» Ha 6a30BOM ypoBHE 00yUEHHS
— o0meoOpazoBaTeIbHOE M OOLIEKYJIBTYPHOE pPa3BUTHE OOYyYaloIUXcs uYepe3 obecreueHue
BO3MOXXHOCTH MPHOOPETEHUSI W UCIIONB30BaHUS CUCTEMATHYECKUX T€OMETPHUECKUX 3HAHUH U
NeWCTBUH, CTIETU(UIHBIX TEOMETPHH, BO3SMOXXHOCTH YCIICIITHOTO MIPOIOJDKEHHST 00pa30BaHus 1O
CHELHATBHOCTSM, HE CBA3aHHBIM C MPUKIIATHBIM HCIIOJIB30BaHHEM T€OMETPHH.

[Iporpamma mo reoMeTpur Ha 0a30BOM YPOBHE NpeAHA3HAYCHA IS OOYYaIOIIMXCS
CpeIHeH IIKOJbl, HE HCHBITHIBABIIMX 3HAYUTENBHBIX 3aTPYAHEHUIl HAa YPOBHE OCHOBHOI'O
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obmero obpazoBanus. Takum oOpa3om, oOydarommecs: Ha 0a30BOM YPOBHE JOKHBI OCBOUTH
o0mye MaTeMaTHYeCKUEe YMEHHsI, CBS3aHHBIE CO CHEIM(PHUKON T€OMETPUH U HEOOXOIUMBIE IS
JKU3HU B COBpEMEHHOM oO11ecTBe. Kpome 3T0ro, OHM UMEIOT BO3MOXHOCTh U3YYUTh F€OMETPUIO
Oosee riybOKO, €l B JaIbHEWUIIEM BOSHUKHET HEOOXOIMMOCTh B TEOMETPUUYECKUX 3HAHUSIX B
npohecCuoHaNBHOM NeSTebHOCTH.

JlocTiokeHue el OCBOCHUS MPOrpaMMbl 00€CIIEUNBACTCS PEIICHHEM COOTBETCTBYIOLIMX
3agad. [IpuoputeTHBIMU 3aa9aMi OCBOCHHUSA Kypca «I eomeTpun» Ha 6a3oBom ypoBHe B 10—11
KJ1accax SIBIISIFOTCSA:

e (opMupoBaHHE NPEACTABICHUS O TEOMETPHUM KaK YacTH MHPOBOM KYJIbTYpbl U

OCO3HaHHUE €€ B3aUMOCBSI3U C OKPY>KAIOIIUM MUPOM;

e (QopmupoBaHuE TMPEACTABICHUS O MHOTOTPaHHMKAX M TeJaX BpallleHUs Kak o
BaXHEHIIINX MaTeMaTHUYECKUX MOJEINSX, MMO3BOJISIONINX OMUCHIBATh U U3y4aTh pa3HbIE
SBJICHUS OKPY>KAOILIET0 MUPA;

e (QopmupoBaHUE yMEHMs PACIIO3HABATh HA 4YEPTEKaxX, MOJEISIX U B PEAlbHOM MHUPE
MHOTOTPAaHHHUKH U TeJa BpaIlleHHS;

® OBJAJICHHE METOJaMH pelIeHHs 3a7ad Ha T[OCTPOCHUS Ha H300paKeHUSIX
IIPOCTPAHCTBEHHBIX (pUTyp;

e (opMupoBaHHE yMEHHS ONEPUPOBATH OCHOBHBIMH IOHSTHUSMH O MHOTOTPAHHUKAX U
TEJIaX BpAIlEHUs] U UX OCHOBHBIMHU CBOMCTBAMU;

® OBJIQJICHUE AJTOPUTMAMHU PEIICHUS OCHOBHBIX THUIOB 33aa4; (opMHUpOBaHHE yMEHUS
IPOBOAMTH  HECJIOXHBIE JOKa3aTeNIbHbIE  pacCyX JE€HHS B  XOJ€  pPELICHUS
CTEpEeOMETPUYECKHUX 3a/1a4 U 33]1a4 C MPAKTHUYECKUM COJIEPIKaHUEM;

® pa3BUTHE MHTEIUIEKTyaJbHBIX M TBOPYECKHUX CHOCOOHOCTEH  OOydarommxcs,
MO3HABATEIbHOM aKTUBHOCTH, UCCIIE0BATENLCKUX YMEHUHN, KPUTHYHOCTH MBIIIUICHUS;

e (dopmupoBaHue (QYHKIMOHAIBHOW TPAMOTHOCTH, PEJICBAHTHOW TE€OMETPUHU: YMEHHUE
pacrio3HaBaTh MPOSBICHUS T€OMETPUYECKUX MOHATHH, 0OBEKTOB M 3aKOHOMEPHOCTEN B
pEeaTbHBIX JKW3HEHHBIX CUTYalMsIX W TPU W3YYEHUH JPYTUX YYEOHBIX IPEIMETOB,
NPOSIBJIICHUST 3aBUCUMOCTEH M 3aKOHOMEPHOCTEW, (OpMYIHpOBATH WX HA S3BIKE
reOMETpUM M  CO3/1aBaTh T'€OMETPUUYECKHE MOJENH, MPUMEHSITh OCBOEHHBIN
reOMETPUYECKU ammapaT JUIsl peleHus MNpPaKTUKO-OPUEHTHUPOBAHHBIX —3a7ad,
UHTEPIPETHPOBATH U OI[CHUBATH TOJTYYCHHBIE PE3yJIbTaTHI.

OTIUYHUTENBHON 0COOCHHOCTHIO TIPOTPAMMBI SIBIISIETCSI BKIIIOUEHUE B KYPC CTEPEOMETPUHU
B Hayalle €ro U3yueHHWs 3aJad, pellaeMblX Ha YPOBHE WHTYUTHBHOTO TIIO3HAHUS, U
ornpeneN€HHBIM 00pa30M OpraHU30BaHHAs paboTa HAJ HUMH, YTO CHOCOOCTBYIOT Pa3BHUTHIO
JIOTHYECKOTO ¥ TPOCTPAHCTBEHHOTO MBIIUICHUS, CTUMYJIHUPYET TPOTEKaHHWE WHTYUTHBHBIX
IIPOLIECCOB, MOTUBHUPYET K JajbHEHIIEMYy U3yUEHHIO IPEIMETA.

[Ipeamourenue OTAAETCS HAIIATHO-KOHCTPYKTUBHOMY METONYy OOYy4YeHMs, TO €CTh
TEOpPETUYECKHE 3HAaHUS HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTb IPEIMETHO-TPAKTUUYECKOM
NeSITeTPHOCTH. Pa3BUTHE TPOCTPAHCTBEHHBIX TPEACTABICHWH Yy YydYamIumxcs B  Kypce
CTEpEOMETPUH MPOBOIUTCS 3a CUET pPeIlIeHNUs 3a/a4 Ha CO3JJaHUE MPOCTPAHCTBEHHBIX 00Pa30B U
3aJa4 Ha OINEpUpPOBaHUE IPOCTPAHCTBEHHBIMU oOpasamu. Co3naHue oOpas3a MPOBOJUTCS C
OTIOPOil Ha HAIJISITHOCTh, @ OTIEPUPOBAaHNE 00pPa30M — B YCJIOBUSAX OTBJICUEHHS OT HAIJIHOCTH,
MBICJIIEHHOTO U3MEHEHHSI €r0 HCXOJHOT'O COZePIKaHuUSI.

OcHOBHBIE coaepkaTenbHble JuHMM Kypca «l'eomerpum» B 10-11 kmaccax:
«MHuororpanHukn», «[IpsiMble U TIIIOCKOCTH B MPOCTPAHCTBE», «Tena BpamieHus», «BeKTopsl u
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KOOPJMHATHI B TIPOCTPAHCTBEY. DopMUpOBaHHE JOTHUECKUX YMEHUH pacipeaessieTcs He TOJIBKO
M0 COJICPKATENbHBIM JIMHUSM, HO W IO rojJaM OOYy4YeHHs] Ha YpPOBHE CPEIHEro OOMIEero
o0OpazoBaHusl.

Conepxanre 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJbTaTaM OCBOCHHS
paboueii mporpamMmBbl, pactpeieIEHHbIM 0 ToAaM 00yUdeHHsI, CTPYKTYPUPOBAHO TaKUM 00pa3oM,
'-ITO6BI OBJIaACHUC TCOMECTPUICCKUMU IIOHATUAMUA u HaBbIKaMH OCYIICCTBJIAIOCH
MOCJICIOBATEIbHO U IOCTYMATEIbHO, C COOJIIOJICHUEM MPUHIMIIA MPEEMCTBEHHOCTH, YTOOBI
HOBBIC 3HAHHUS BKIIIOYAIMCH B OOIYI0 CUCTEMY I'€OMETPUICCKHUX TPEACTABICHUH 00yJaroIuXcs,
pactupsisi ¥ yriayousisi e€, o0pasys MpOYHbIE MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha u3yuenue reomerpuun otBoauTcs 2 yaca B Hegento B 10 kinacce u 1 yac B Hepento B 11
KJIacce, BCEro 3a JBa rojaa ooyueHnus - 102 yaeOHBIX Yaca.

Pabouas mnporpamMma W TEMaTHYeCKOE IUIAHUPOBAHHME MO Yy4eOHOMY MPEIMETY
«['eomerpus. ba3oBblil ypoBeHb» ans oOywaromumxcst 10-11 kigaccoB COCTaBIEHBI C Y4ETOM
paboueii mporpamMMbl BocriuTanus. BocnuTaTenbHbI MOTEHIIMAN JAHHOTO Y4€OHOTO MpeaMeTa

obecreyuBaeT pea3aliuio CIACAYIOIIUX MCJICBBIX HNPHOPHUTCTOB BOCIIUTAHUA O6y‘~IaIOIJ_II/IXC$I
00O0:

I'paxknanckoe Bocniuranue:

e OCO3HaHHO BBIPAXKAIOLIUNA CBOK POCCHUHCKYIO TPaXXJIaHCKYH0 MNPUHAIJIECKHOCTh
(MIEHTUYHOCTH) B MOJUKYJIHTYPHOM, MHOTOHAITMOHAIIBHOM U MHOTOKOH()ECCHOHATEHOM
pOCCUICKOM O0IIeCTBE, B MUPOBOM COOOIIECTBE;

e CO3HAIOLIUH CBOE €JUHCTBO C HapoaoM Poccum Kak MCTOYHMKOM BIACTH U CyOBEKTOM
TBICAYEIIETHE POCCUMCKOM TOCYJApCTBEHHOCTH, € POCCHHCKMM rocyaapcTBOM,
OTBETCTBEHHOCTH 3a €0 Pa3BUTHE B HACTOSIIEM M OyAyIieM Ha OCHOBE MCTOPHUYECKOTO
npocBelieHus, CGHOPMUPOBAHHOTO POCCUKUCKOTO  HAIIMOHAIBHOTO  HCTOPUYECKOTO
CO3HAHWS;

e TMPOSIBISIIOIIMKA TOTOBHOCTh K 3amuTe PoOIWHBI, CHOCOOHBIM apryMEeHTHPOBAHHO
OTCTaWBaTh CYBEPEHUTET U AOCTOMHCTBO Hapoaa Poccum u Poccuiickoro rocyaapcrsa,
COXPaHATH U 3alIMILATh UCTOPUYECKYIO MPABAY;

e OpPHEHTHUPOBAHHBIM HAa aKTUBHOE TPaKIAHCKOE ydacTHE Ha OCHOBE YBAaXXEHHUS 3aKOHA U
MPABOIOPAIKA, IPAB U CBOOO COTpak/IaH;

e OCO3HAaHHO U JICSITEIBHO BBIPAKAIOINUA HEMPUATHE JIOO00W JUCKPUMHUHAIINHU T10
COIIMAIbHBIM, HAI[MOHAJIbHBIM, PACOBBIM, PEJIUTHO3HBIM [pPU3HAKaM, TMPOSBIECHUN
AKCTpEeMH3Ma, TEPPOpU3Ma, KOPPYIIUH, aHTUTOCYTAPCTBEHHON JIEATEIbHOCTH;

e O00NajarOmuii OMBITOM TPAKIAHCKOW COLMAIbHO 3HAYMMON JEATENBHOCTH (B
YYCHHYECKOM CaMOYIPABJICHUH, BOJOHTEPCKOM JABMKEHUU, IKOJOTHYECKUX, BOCHHO-
NaTPUOTHYECKUX U IPYTHe 0ObeTUHEHHSIX, aKIUAX, TPOTPAMMaX ).

IIarpuornyeckoe BoCIUTaHUE:

e  BBHIPAKAIOIINWKA CBOIO HAIMOHAIBHYIO, STHUYECKYIO MTPUHAJIC)KHOCTh, TPUBEPIKEHHOCTD K
POJHOM KYJIbTYpe, TF000Bb K CBOEMY HapOy;

e CO3HAIOIIMI MPUYACTHOCTh K MHOTOHAlIMOHAIIbHOMY Hapony Poccuiickoit ®@eneparnuu,
poccuiickomy OTeuecTBy, POCCUMCKYIO KYIbTYPHYIO UIEHTUYHOCTD;



MIPOSIBIIAIOIIUN EATEIbHOE IEHHOCTHOE OTHOLIEHUE K UCTOPUYECKOMY U KYJIbTYPHOMY
HaCJICAUIO CBOETO U ApPYrux HaponoB Poccuu, TpaauuusaM, ImpasgHUKaM, MaMATHHKaM
HapoJ10B, IIPOKMUBAIOLINX B pOAHOHU cTpane — Poccny;

OPOSIBIIAIONIUN  yBaXXEHME K COOTEUECTBEHHUKaM, HPOXKHUBAIOLIMM 32 PYOEKoM,
MOAJICPKUBAIOIIMM MX IpaBa, 3alIUTy HMX HHTEPECOB B COXPAHEHHH POCCUHCKOU
KYJIbTYPHO! UJICHTUYHOCTH.

JlyXOBHO-HPABCTBEHHOE BOCIIMTAHME:

MPOSIBJISIIOIIMN MTPUBEPKEHHOCTh TPAJAULIMOHHBIM JTyXOBHO-HPaBCTBEHHBIM LIEHHOCTSIM,
KylnbType HaponoB Poccunm ¢ y4eTOM MHPOBO33PEHYECKOIO, HAIMOHAIBHOIO,
KOH()ECCHOHATILHOTO CaMOOIIPEICTICHHUS;

JICHCTBYIOIMK M OLEHUBAIOIIMK CBOE IOBEICHUE U IIOCTYIIKHU, IIOBEICHUE U IOCTYIKU
JpPYruxX JIOJEd C MO3ULMM TPAAUIMOHHBIX POCCHUHCKHX JTYXOBHO- HPaBCTBEHHBIX
LIEHHOCTEN! ¥ HOPM C OCO3HAHMEM IIOCIEACTBUM IOCTYIIKOB, JAEATEIBHO BbIpaXKarolUN
HEIPUSATUE AaHTUTYMAaHHBIX M aCOLMAJIbHBIX IOCTYIKOB, MOBEACHMS, IPOTUBOpPEYAILINX
9TUM LEHHOCTSIM;

MPOSBISIONIUN yBaKEHHE K KU3HU W JOCTOMHCTBY KaKJIOTO 4YeJIOBEKa, CBOOOJE
MHUPOBO33PEHYECKOr0 BHIOOpPA U CAMOONPEENIEHUs, K NPEACTABUTENSAM Pa3InUYHbIX
STHUYECKHX TPy, PEeIuruidi HaponoB Poccum, MX HAIMOHAIBHOMY JIOCTOMHCTBY U
PENUTrMO3HBIM YYBCTBAM C YYETOM COOJIIOICHNS KOHCTUTYILIMOHHBIX MPaB U CBOOOJ BCEX
TpaXKJaH;

IIOHUMAKIIUA M JEATEIbHO  BBIPAKAIOUIMM  LIEHHOCTh  MEXHAILMOHAIBHOIO,
MEXXPEIUTHO3HOTO Coryiacus JoJed, HapoaoB B Poccuu, CrOCOOHBIH BECTH TUANOT C
JIOJBMM  Pa3HbIX HAUOHAIBHOCTEH, OTHOLICHUS K PEIUIMM W PEIUTHO3HOU
MPUHA]JICSKHOCTH, HAXOAUTH OOIIUE e U COTPYAHUYATH ISl KX JOCTUKCHHUS;
OpPUEHTUPOBAHHBI HA CO3JaHHE YCTOMYMBOM CEMbHM Ha OCHOBE POCCHUHCKUX
TPaJUIIMOHHBIX CEMEHHBIX LIEHHOCTEeH, MOHMMaHHUs Opaka Kak COr03a MYXYHUHBI U
JKEHIUHBI I CO3JAHMUS CEMbH, POXKICHHS U BOCIIMUTAHMS B CEMbE NIETEH, HENPUATUSA
HAaCUJIus B CEMbE, yX0Ja OT POJUTEIBCKON OTBETCTBEHHOCTH;

oOnajgaromuii  cOPMUPOBAHHBIMU TPEJCTABICHUSIMM O LEHHOCTM W 3HAUY€HUM B
OTEYECTBEHHOM M MHUPOBOM KyJIbTYpEe S3BIKOB W JUTepaTypel HapoaoB Poccuwm,
JEMOHCTPUPYIOIUN YCTOMYUBBIA MHTEPEC K YTCHUIO KAaK CpPEIACTBY IO3HAHUSA
OTEYECTBEHHOW U MUPOBOM JTYXOBHOU KYJIBTYPBI.

IcTeTHUYECKOE BOCIUTAHHE:

BI)Ipa)KaIOHII/II\/JI IIOHNUMAaHUC IICHHOCTHU OTCYCCTBCHHOI'O H MI/IpOBOFO I/ICKYCCTBa,
POCCHIICKOTO 1 MUPOBOTO XY/I0)KECTBEHHOTO HACIICIUS;

HpOSIBJ'IS[IOH_[I/Iﬁ BOCHpI/II/IM‘—II/IBOCTB K pa3HBIM BHUJIaM I/ICK}’CCTBa, IIOHUMAHUC
OMOIIMOHAIIBHOTO BO3JCHUCTBUS HCKYCCTBA, €r0 BIMSHUS Ha TMOBEJICHHE JIIOJIEH,
yMeI-OHH/Iﬁ KpI/ITI/I‘IeCKI/I OILICHUBATH 3TO BIIUSAHHUC,

NPOSIBJISIONINI TOHUMAHKUE XYI0KECTBEHHOM KYJIbTYPhI KaK CpEACTBa KOMMYHUKALIUU U
CaMOBBIpa)KeHI/IH B COBpeMeHHOM O6HICCTB€, 3HAYCHU HpaBCTBeHHBIX HOpM, HeHHOCTefI,
TPaIUIIMIA B UCKYCCTBE,

OPHCHTHPOBAHHBIA HA OCO3HAHHOE TBOPYECKOE CaMOBBIPAKEHHE, pealTHn3aInio
TBOPYECKHUX CIHOCOOHOCTEH B pa3HBIX BHJIAX MCKYCCTBA C YYE€TOM POCCHUHCKHX
TPaJMLIMOHHBIX JYXOBHBIX U HPaBCTBEHHBIX IIEHHOCTEH, Ha 3CTETUYECKOE 00YCTPONHCTBO
COOCTBEHHOTO OBITA.

®dusznyeckoe BOCIUTaHHE, (POPMHPOBAHHE KYJAbTYPbl 310POBbS M SMOLHOHAJIBHOIO

Os1aromostyqust:

MOHUMAIOIIUM W BBIPAKAIOUIMNA B MPAKTUYECKON JEATEIIBHOCTH LIEHHOCTh >KHU3HU,
310pOBbsl U 0€30MaCHOCTH, 3HAYCHHE JIMYHBIX YCUJIMH B COXPAaHEHHWU U YKPEIUICHHH
CBOETO 3JIOPOBBS U 3JI0POBbsI IPYTUX JTIOJICH;
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COONIOMArONIMIA TpaBWia JUYHOH M OOIIECTBEHHON O€30MmacHOCTH, B TOM YHCIHE
0€30I1aCHOTO TOBEICHUS B HH(POPMAIMOHHON Cpejie;

BBIPXAIONIMI HA TMPAKTHKE YCTAHOBKY Ha 3JJ0OPOBBIA 00pa3 >KU3HH (3I0pOBOE MUTAHUE,
COOJIIOJICHHE TUTHEHBI, PEXKUM 3aHATHH W OTAbIXa, PETYSIPHYIO (U3NIECKYIO
AKTUBHOCTH), CTPEMJICHHE K (DM3MUYECKOMY COBEPIICHCTBOBAHUIO, COOIOMAIONINN U
nporaraHIupyOIIUi 0e30NacHbIH U 370POBBI 00pa3 KU3HHU;

MPOSIBIISIONIUN  CO3HATEIbHOE H  OOOCHOBAHHOE HENPHUSTHE BPEIHBIX IMPUBBIYCK
(KypeHusi, yHnoTpeOJeHHUs aJKOTOJs, HAPKOTHKOB, JIOOBIX (OpPM 3aBUCHUMOCTEH),
JECTPYKTUBHOTO MMOBEJCHUS B 00IIeCTBE U IUPPOBOI cpesie, MOHNMAaHUE UX Bpeaa Ul
(U3NIECKOTO U ICUXUYECKOTO 3/I0POBbSI;

JNEMOHCTPHUPYIOIINIA  HAaBBIKM  pediekcuu  CcBOero  cocTosiHuS  ((hHU3HYECKOro,
AOMOILMOHAIBHOTO, TICUXOJIOTMYECKOT0), COCTOSHUS JAPYrHX JIOJACH C TOYKU 3pEHHS
0€30I1aCHOCTH, CO3HATEIILHOTO YIIPABJICHUS! CBOUM SMOLIMOHAIBHBIM COCTOSTHHEM;
pa3BUBAIOIIAN CITIOCOOHOCTH aJaNTUPOBATHCS K CTPECCOBBIM CHTYallUsIM B OOINCHUH, B
Pa3HBIX KOJUICKTHBAX, K MEHSIONUMCS YCIOBUSM (COLHMATBHBIM, WH()OPMAIMOHHBIM,
MIPUPOTHBIM).

TpyaoBoe BociuTaHue:

YBaXAOIIUNA TPy, Pe3yNbTaThl TPyAa, TPYAOBbIE U MPOPECCHOHANBHBIE JOCTUKCHUS
CBOMX 3CMJIFIKOB, MX BKJIaJ B PasBUTHUC CBOCTO IIOCCIICHHA, KpasA, CTPAaHbl, TPYAOBLIC
JTOCTHKEHUS] POCCHIICKOTO HAapO/a;

HpOHBH?[IOHII/Iﬁ CIIOCOOHOCTh K TBOPYECKOMY CO3UAATCIBHOMY COLMAJIbHO 3HAYUMOMY
TpyAy B [JOCTYHHBIX II0 BO3pAcTy COLHMAIbHO-TPYAOBBIX pOJISIX, B TOM YHCIE
HpGI{HpHHHMaTCJIBCKOﬁ ACATCIIBHOCTH B YCJIIOBUAX CaAMO3aHATOCTH WJIM HACMHOTO TpyJa,
YUYaCTBYIOIIMM B COI[MAILHO 3HAYUMOM TPYIOBOM JESATEIHHOCTH Pa3HOTO BHJA B CEMbE,
00111€00pa30BaTEeIbHON OpraHU3allui, CBOCH MECTHOCTH, B TOM YHCJI€ OIUIAYMBAEMOM
TPYy/€ B KaHUKYJISIPHbIE IEPUOJIBI, C YUETOM COOJIIO/IEHHS 3aKOoHO1aTeNnbcTBa Poccuiickoit
denepauny;

BBIp@XAIOMIMM  OCO3HAaHHYID TOTOBHOCTh K  IOJYYEHHUIO  NPO(EeCcCHOHATHLHOTO
o0pa3oBaHus, K HENPEpPHIBHOMY O00pa30BaHHI0O B TEUEHHE JKU3HU KaK YCJIOBHUIO
YCHENIHON MPpo¢eCCHOHANTBHON U 00IIECTBEHHOM JIeATeTbHOCTH;

NOHUMAKOIMUK  crenu(uKy TPYAOBOM JEATENbHOCTH, PEryIHMpOBaHUS TPYJOBBIX
OTHOLIEHMH,  camMoo0pa3oBaHus U  NpOo(PecCHOHATbHOM  CaMONOJAIOTOBKM B
UH(POPMALIMOHHOM BBICOKOTEXHOJIOIMYECKOM OOIECTBE, TOTOBBIA YUUThCA U TPYAUTHCS
B COBPEMEHHOM OO0IIECTBE;

OpPUEHTHUPOBAaHHBIH Ha OCO3HAHHBIA BbBIOOp cdepbl TPYAOBOH, NpodhecCHoHAIBHON
JACATCIIBHOCTH B pOCCI/II\/'ICKOM 06HIGCTBC C YUYCTOM JIMYHBIX JXWU3HCHHBIX IIJIAHOB,
notpeGHOCTEH cBOe ceMbH, 00IIeCTBa.

IKOJOrn4YecKoe BOCIIUTAHUE:

JEMOHCTPHUPYIOIIUII B TMOBEAECHUU C(HOPMHUPOBAHHOCTH HKOJOTMUYECKOW KYJIbTYphl Ha
OCHOBE ITOHUMAaHUs BIUSHUS COLMAIIBHO-D)KOHOMUYECKUX MTPOLIECCOB Ha MPUPOY, B TOM
yuciae Ha T00AJIbHOM YPOBHE, OTBETCTBEHHOCTh 3a JCWCTBUS B HPUPOIHON cpene;
BBIPAKAIOIIMM  JIEITEIIBHOE HENPUATHE JEHUCTBHUM, TMPUHOCALNIMX BpEI MPUPOJIE;
NPUMEHSIOIINNA 3HAaHUS €CTECTBEHHBIX M COLMAIBHBIX HAyK M Pa3yMHOIO,
OepexKIIMBOro MPUPOIONOIL30BaHUS B OBITY, OOIIECTBEHHOM MPOCTPAHCTBE;

MMEIOUIMI M Pa3BHUBAIOIIMN ONBIT JKOJIOIMYECKH HAMpAaBICHHOM, IMPHUPOJIOOXPAHHOM,
pecypcocOeperaromieil JesiTeIbHOCTH, YYacTBYIOIIMM B €ro MpHOOpETEeHUU IPYyTruMu
JIIOJIBMH.

I_IeHHOCTB HAYIHOI'0 MO3HAHUA:

JESITENIbHO BhIPAXKAIOIINM [MO3HABATEIbHBIE HHTEPECH! B PA3HBIX MPEIMETHBIX 00J1aCTIX C
Y4ETOM CBOUX HHTEPECOB, CIOCOOHOCTEH, TOCTHKEHUIA;
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o0aaromuii MPeCTaBICHUEM O COBPEMEHHOW HayyHOW KapTHMHE MHUPA, JOCTHIKEHHIX
HAayKM WU TEXHUKH, apIyMEHTHUPOBAHHO BBIPAKAIOLIMI NMOHMMAHHWE 3HAYCHHsI HAyKU B
KHU3HH POCCUHCKOro oOIIecTBa, OOECIEYeHHH €ro Oe30IMacHOCTH, TyMaHUTapHOM,
COLIMATIbHO-OKOHOMHMYECKOM pa3Butuu Poccuy;

JEMOHCTPUPYIOIIUN HaBbIKKU KPUTHYECKOIO MBIIIJICHUS, OIPENCIICHUsI OCTOBEPHOU
Hay4YHOI MH(OpMaMK U KPUTUKU aHTUHAYYHBIX IPEJCTABICHUN;

pa3BUBAIOIIMN U NIPUMEHSIOINN HAaBbIKM HAOJIIOJEHMS, HAKOIUIEHUS] U CUCTEMAaTH3aluu
(akTOB, OCMBICICHMs OIbITA B E€CTECTBEHHO-HAYYHOM M TIyMaHUTApHOM oO0IacTsIX
IIO3HAHMS, UCCIIEI0BATEIIBCKON AEATEIbHOCTH.



COJAEP)KAHHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE MOHATUS CTepeoMeTpuu. Touka, mpsimasi, IJI0CKOCTh, pocTpaHcTBo. [lonaTue
00 aKCHOMaTHYECKOM IMOCTPOEHUHU CTEPEOMETPUM: AKCUOMBI CTEPEOMETPUHU U CIIECTBUS U3 HUX.

B3anmHOe pacnonoxeHue NpsAMbBIX B IIPOCTPAHCTBE: MEPECEKAIOIUECS, TTapauIeIbHbIe U
CKpeluMBamoIuecs npsaMble. IlapayienbHOCTh HPSAMBIX M IUIOCKOCTEM B IPOCTPAHCTBE:
NapaJuleJbHbIe IPSMBIE B IPOCTPAHCTBE; IAPAUICIBHOCTh TPEX NPSIMBIX; MNapaJUICIBHOCTD
IPSIMOM M IUIOCKOCTH. YTJbl C COHAIIPABICHHBIMU CTOPOHAaMH; YIOJl MEXIY IpPSIMBIMU B
npoctpancTBe.  llapamienpHOCTH  IIOCKOCTEH:  mMapajuleNbHble  IUIOCKOCTH;  CBOMCTBA
napaieNbHbIX m1ockocTel. [Ipocreiine npocTpancTBEHHbIE (PUIYPBI HA MJIOCKOCTU: TETPadIp,
KyO, mapauieNenuIie ], MOCTPOSHNE CEYCHUH.

[lepneHgUKYISIPHOCTE  IPSAMOM M IUIOCKOCTH:  IIEPIICHAMKYJSPHBIE  IpPsIMBIE B
IIPOCTPAHCTBE, MpsMbIE NApaUICIbHBIE M MNEPHEHIUKYISIPHbIE K IUIOCKOCTH, IIPU3HAK
NEPNEHIUKYJIAPHOCTH TPAMONM M IUIOCKOCTH, TE€OpeMa O TPAMON IEPHEHAUKYISIPHON
IJIOCKOCTH. YTIIbl B IPOCTPAHCTBE: YIOJ MEXAY NPSAMOM M IUIOCKOCTBIO; JBYI'PAHHBIA YIOJI,
JIMHEHHBIN Yrojl JBYIPaHHOro yria. llepneHaukyissp M HAKJIOHHBIE: PACCTOSHHE OT TOYKHU J0
IUIOCKOCTH, PACCTOSHUE OT MpsIMOM [0 IUIOCKOCTH, NPOEKIMs (UIypbl Ha IIOCKOCTb.
[lepnieHAUKYJIAPHOCTD IUIOCKOCTEN: IPU3HAK NEPIEHANKYISIPHOCTH ABYX IIOCKOcTel. Teopema
0 TpEX NMEPIECHAUKYIAPaXx.

MHoOrorpaHHuKHu

IlonsAiTMe MHOIOrpaHHUKA, OCHOBHBIC OJJIEMEHTBI MHOIOTPAaHHUKA, BBIIIYKIBIE U
HEBBIITYKJIbIE MHOTOIPAHHUKH; pa3BEPTKa MHOrorpaHHuka. Ilpusma: N-yrosbHas mpusma; rpaHu
Y OCHOBAHHUS MPU3MBI; MpsiMasi U HaKJIOHHAsI IPU3Mbl; OOKOBAs U IMOJIHAS IOBEPXHOCTH IPU3MBI.
[Tapayenenunesn, NpsAMOYTOJIBHBIN MMapajuieNenuIe] U ero cpoicrsa. Ilupamuaa: n-yromapHas
nupamMpia, TpaHM W OCHOBAHME NHMpaMHJbl; OOKOBas M TOJHAs IOBEPXHOCTb MHPAMHUIbL;
IpaBWIbHAasg M YyCEU€HHas MNHMpamMuaa. OJIEMEHTbl MNpU3Mbl W nupamuasl. [IpaBunbHbIe
MHOTOI'PAHHUKH: TOHATHE IPAaBUIBHOTO MHOI'OIPAHHHUKA; MPABWIbHAS MPU3Ma W IIpaBUIIbHAsS
NUpaMKJIa; MpaBUjIbHAas TPEYroibHas MUpaMKia U IpaBUIbHBIN TeTpasap; kKyO. Ilpencrasnenue
O MpaBWIBHBIX MHOIOTPaHHMKAaX: OKTaj’ap, HoJeKa’Ap M ukocadap. CedeHHs HpU3MBI U
APaMUJBL.

CummeTpusi B IPOCTPAHCTBE: CUMMETPUS OTHOCHUTEIBHO TOYKH, NPAMOM, IUIOCKOCTH.
DJIEMEHTHI CAMMETPHUH B IMpamMuax, napauieienuneaax, IpaBuiabHbIX MHOITOTPAHHUKAX.

Brruncnenue 31eMEeHTOB MHOTOTPAaHHUKOB: pEOpa, MuaroHanu, yrisl. [lmomans 60koBoH
MIOBEPXHOCTU U IIOJIHOM ITOBEPXHOCTU MPSMOM IPU3MBI, IUIOLIAJb OCHOBAaHWM, Teopema O
OOKOBOM TIMOBEPXHOCTH TPsAMOM mpu3Mbl. [lnomaas OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH
MPaBWIbHON NMHUpamMuAbl, TeopeMa O Iuiouiaau yceu€HHoW nupamuiabl. [loHsTHE 00 00BEME.
O06BEM nupamMubl, IPU3MBI.

[TonoGuble Tena B mpocTpancTBe. COOTHOLIEHHS MEXAY IUIOUIAIIMU TOBEPXHOCTEH,
00BEMaMHU TOOOHBIX TEJL.



11 KUIIACC

Tesa BpaleHus

[{unuHapuyeckas MOBEPXHOCTh, O00pasyloliye UWINHIPUYECKONH IOBEPXHOCTH, OCh
HUIMHIPpUYECKOH rmoBepxHocTU. Lunuuap: ocHoBaHMs M OOKOBasi HOBEPXHOCTh, 00pa3yromias u
0Cb; TUIOIIAAb OOKOBOM U MOJHOM MOBEPXHOCTH.

Konnueckasi MmMoBepXHOCTb, OOpa3yroline KOHUYECKOH IOBEPXHOCTH, OCh M BEpIIMHA
KOHUYecKol mnoBepxHOcTH. KoHyc: ocHOBaHMe M BeplIMHA, OOpa3yromias M OCh; IUIOMIAb
OOKOBOM M TIOJHOM MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yrollMe U BBICOTA; OCHOBAHUS U
OOKOBast TIOBEPXHOCTb.

Cdepa m map: meHtp, paamyc, AUAMETp; IJIOLIAAb IMOBEPXHOCTH cdephl. B3aumnoe
pacrnosoxeHue cepsl U IIIOCKOCTH; KacaTelbHas INIOCKOCTh K cdepe; miomanb chepsl.

N3o0paxenue Ten BpalleHus Ha IUIOCKOCTH. Pa3BEpTka HUIMHApa U KOHYCA.

KomOuHanmuu Tten BpaiieHuss U MHOTOTPaHHMKOB. MHOIOTpaHHUK, OINHCAHHBIA OKOJIO
cdepsr; chepa, BOHCaHHAS B MHOTOTPAHHUK, HITH TEJIO BPAIICHUS.

[Tonsitue o0 o0béme. OcHOBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
MPsIMOYTOJIBHOTO Tapaienenumneaa u cieactsus u3z He€. O0BbEM mumHapa, kKoHyca. O0BEM
nrapa ¥ Iiomasib cQepsl.

[TonoGuble Tenma B mpoctpaHcTBe. COOTHOUICHHS MEXAY IUIOUIAIIMHU TTOBEPXHOCTEH,
00BéMaMHU ITOJOOHBIX TEIN.

Ceuenuss nunuHApa (MapauielbHO M NEPHEHIUKYISIPHO OCH), CEYeHHs KOHyca
(mapaienbHOE OCHOBAHUIO M MPOXO/SIIEE Yepe3 BEPIIUHY), CEUEHUS 11apa.

BexTOopbl M KOOPpAUHATHI B IPOCTPAHCTBE

BekTop Ha niockocTy U B npocTpaHcTBe. Cl0KeHNe U BBIYUTAaHUE BEKTOPOB. Y MHO)KEHHE
BEeKTOpa Ha uucio. Pa3noxeHue BekTopa 1Mo TpEM HEKOMILJIaHApHBIM BekTopam. IIpaBuio
napajuienenunena. Pemenne 3amay, CBsI3aHHBIX ¢ IPUMEHEHHUEM ITPaBWJI JEHCTBHUI C BEKTOpaMHU.
IIpssmMoyronbHas cucremMa KOOpAMHAT B mpocTtpaHcTtBe. KoopaunHarsl Bektopa. IIpocreimme
3a7a4yl B KOOpJAMHATax. Yrojd Mexay BekTopamu. CKalsipHOE NPOU3BEIECHUE BEKTOPOB.
Bbruucnenue yrioB Mexay NpsAMBIMEH U IUIOCKOCTSIMH. KOOpAMHAaTHO-BEKTOPHBIH METOA IpH
peLIeHNH TeOMEeTPUYECKUX 3a/1a4.



IINTAHUPYEMBIE PE3YJIbTATDBI

OcBoenne yuebHoro mpeamera «I'eomerpus. ba3oBelii ypoBEeHB» TOKHO OOECIICUHBATH
JIOCTHKEHHE Ha YypOBHE cCpeAHero ooOmero oOpa3oBaHHUs CIEAYIOIIUX JHUYHOCTHBIX,
MeTanpeMETHBIX U MTPEIMETHBIX 00pPa30BaTEIbHBIX PE3YyIbTATOB:

JIMYHOCTHBIE PE3YJIBTATHI

JIMuHOCTHBIE pe3yJabTaThl OCBOEHUS Iporpammbl ydeOHoro npeamera «MaremaTuka»
XapaKTEepU3yOTCS:

I'paxxnanckoe BocnuTanue:

C(OPMHUPOBAHHOCTBIO TIPAXJAHCKOW IO3UIMM OOydaroumlerocs Kak akTHUBHOIO U
OTBETCTBEHHOI'0 YJICHa POCCUICKOro OOIIECTBa, MPEJICTABICHHUEM O MAaTEeMAaTHYECKUX OCHOBAaX
(YHKIIMOHUPOBAHUSI PA3IMYHBIX CTPYKTYp, SBICHHUH, NpOLEayp TpakJaHCKOro oOuiecTBa
(BBIOOpBI, OMPOCHI M Ip.), YMEHHEM B3aUMOJCHCTBOBATh C COLMAJIbHBIMU HHCTUTYTaMH B
COOTBETCTBUM € UX (QYHKIMSIMU U Ha3HAUEHUEM.

ITaTpuoTHyeckoe BOCIUTAHUE:

c(OpMUPOBAHHOCTBHIO POCCUICKON IpaKIaHCKOW MIAEHTUYHOCTH, YBAXKEHUS K IPOILIOMY
U HACTOALIEMY pPOCCHUHCKOM MaTeMaTUKH, LIEHHOCTHBIM OTHOIIEHHEM K JIOCTH)KEHUSIM
POCCUICKHX MAaT€MaTUKOB M POCCHMCKONM MaTeMAaTHYECKOM IIKOJIBI, K HCIOJB30BAaHUIO ITHX
JOCTH)KEHUH B IPYTrUX HayKax, TEXHOJIOTUSX, chepax IKOHOMHKH.

JlyXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUSA:

OCO3HAHHMEM JIyXOBHBIX IIEHHOCTEM pOCCHIICKOro Hapoaa; chHOpMHUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHMS, 3TUYECKOTO MOBEACHHUS, CBA3AHHOIO C MPAKTUYECKUM IPUMEHEHUEM
JOCTHKEHUN HAYKH U JEATEIBHOCTBIO YYEHOIO; OCO3HAHMEM JIMYHOIO BKJIAJa B MOCTPOEHUE
YCTOMYMUBOTO OYAYIIETO.

JcTeTHYecKoe BOCIIUTAHUE:

ACTETUYECKUM  OTHOLIEHMEM K  MHpPY, BKJIKOYas OCTETUKY  MaTeMaTHYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, pELIeHUH, pPacCyXIEeHUi; BOCIPUMMYHMBOCTHIO K
MaTeMaTUYeCKUM acleKTaM pa3JInyHbIX BUJOB UCKYCCTBA.

Du3nyeckoe BOCIUTAHHUE:

c(OPMHPOBAHHOCTBIO YMEHHUS NPUMEHATh MaTeMaTH4YecKHe 3HaHUus B HHTEpecax
3I0pOBOTO U 0e30macHOro odpasa >KU3HU, OTBETCTBEHHOTO OTHOUIEHHS K CBOEMY 370POBBIO
(3mopoBoe muTaHue, cOaTaHCUPOBAHHBIA PEXUM 3aHATHI U OTHbIXa, peryispHas (usnueckas
AKTUBHOCTH); (PU3MUECKOr0 COBEPIIEHCTBOBAHUS, MPU 3aHATUSAX CIIOPTUBHO-030POBUTEIHHON
JESATENBHOCTBIO.

TpyaoBoe BocnuTaHue:

TOTOBHOCTBIO K TPYIy, OCO3HAHUEM LEHHOCTU TPYIOJIOOUS; MHTEPECOM K Pa3IUYHBIM
chepam npodhecCuOHATBFHON AESITeNbHOCTH, CBSI3aHHBIM C MaTeMaTHKON M €€ MpUIIOKEHUSIMHU,
YMEHHEM COBEpILaTh OCO3HAHHBIN BBIOOp Oyayliei npodeccu U peaan3oBbIBaTh COOCTBEHHBIE
KU3HEHHbIE IIJIaHbl; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTreMaTHYeCKOMY OOpa30BaHHUIO H
€caM000pa3oBaHUI0 Ha MPOTSHKEHWH BCEW JKM3HM;, TOTOBHOCTHIO K AaKTUBHOMY Y4YacTHIO B
pEelIeHNU IPAKTUYECKUX 33/1a4 MaTeMaTUYeCKOM HallpaBI€HHOCTH.

IK0JIOTHYECKOe BOCIIUTAHHUE:

c(OPMHPOBAHHOCTHIO HKOJIOTMUYECKOW KYJIbTYPHI, MOHMMAaHUEM BIMSHUS COIMAIBHO-
SKOHOMMYECKHX IPOLIECCOB HAa COCTOSHHUE IPHUPOJHOW M COLMAIBHOW CpPEIbl, OCO3HAHHEM
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NI00aTbHOTO  XapakTepa JKOJOTMYECKUX  MpoOiieM; OpueHTalued Ha  [pUMEHEHHe
MaTeMaTUYECKUX 3HAHUU Ul pelleHMsl 3a7ad B O00JIaCTU OKpYXaroUlel cpeibl, IIIaHUPOBaHUs
[IOCTYIKOB Y OLEHKH UX BO3MOXHBIX ITOCJIEICTBUMN AJIs1 OKPY)KAIOILEH CPEJIBI.

LleHHOCTH HAYYHOI'0 MO3HAHHUA:

c(OpMUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH M OOLIECTBEHHON MPAKTHKH, TOHUMAHUEM MaTeMaTUYeCKOW HAayKH Kak chepbl
YeJIOBEUYECKON JESTENIbHOCTH, ITAlOB €€ pa3BUTUS U 3HAYMMOCTH Ul pa3BUTUS LIMBUIN3ALUY;
OBJIQJICHUEM SI3bIKOM MAaT€MATHUKHM M MAaTE€MaTU4YeCKOW KYJIbTYpOH KaK CPEICTBOM IO3HAHUS
MHpa; TOTOBHOCTBIO OCYHIECTBJIATh IPOEKTHYIO U HCCIENOBATEIbCKYIO JI€ATEIbHOCTh
WHAUBUAYAJIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

MertarnpeMeTHbIE pe3yabTaThl OCBOCHUS IPOTrPaMMBI YUeOHOTO mpeamMeTa «MareMaTHKay
XapaKTepU3yIOTCS  OBJAJCHUEM  YHUBEPCAJIbHBIMH  HO3HAGAMENbHBLIMU  OeliCeUsMU,
VHUBEPCANILHBIMU — KOMMYHUKAMMUBHBIMU — OeliCEUAMU,  YHUBEPCATbHLIMU — pPecyIsimUSHbIMU
OelicmeusmMu.

1) Vhusepcanvnvle noznasamensmsle oeticmeust, obecnevusaiom Gopmuposanue 6a308blx
KOCHUMUBHBIX NPOYECCco8 00y yaowuxcs (0ceoenue mMemooos NO3HAHUSL OKPYIHCAIOWEe20 MUpad;
npUMeHeHUe J102UYeCKUX, UCCIe008ameNbCKUX onepayuil, ymeHull pabomams ¢ ungopmayueti).

Bba3zoBble Jioruyeckue eiicTBUSA:

® BBIBIATH M XapaKTepPU30BaTh CYIIECTBEHHBIC NMPU3HAKK MaTEMaTHYECKHX OOBEKTOB,
MOHATHUH, OTHOLIEHUH MEXAy MOHATUAMH; (POPMYITHpPOBATh OIpENesICHUs] MOHATUH;
yCTaHABJIMBAThH CYIIECTBEHHBIH MPU3HAK KJIACCH(HUKAINN, OCHOBAHHS /ISl 0000IIeHNUS
U CPaBHEHUSI, KPUTEPUHU TIPOBOIMMOTO aHAIIN3A;

® BOCIPUHHUMATH, (POPMYTUPOBATh W MPEOOPA3OBBIBATH CYXKICHHS: YTBEPAHUTEIbHBIE U
OTpHIIATENbHBIE, €IMHUYHBIE, YACTHBIE U 00IIUE; YCIOBHBIE;

® BBIIBIISITH MAaTEMAaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U TIPOTUBOPEYHS B (haKTax,
JTAHHBIX, HAOMIOACHUSIX W YTBEPXKACHHSX; MpeAsiaraTb KPUTEPUH MAJSl BBHISBICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEYUIL;

e JenaTh BBIBOJBI C MCIIOJIb30BAaHHEM 3aKOHOB JIOTMKH, JAE€JYKTUBHBIX U MHIYKTUBHBIX
YMO3aKJIIOUEeHUH, YMO3aKIIIOUEHUH 110 aHaJIOTUH;

® [POBOJUTH CAMOCTOSITENIFHO JIOKAa3aTeIbCTBA MAaTEMATUUECKUX YTBEPKACHUN (IIpSAMBbIe
U OT TPOTUBHOTO), BBICTpAHBATh aPryMEHTAIMIO, TPUBOAUTH TIPUMEPHI U
KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYK/ICHUS U BBIBOIBI;

e BbIOMpaTh cnocob pemieHHs y4eOHOM 3aaauu (CpaBHHUBAaTh HECKOJIBKO BAapUaHTOB
pelieHns, BEIOUpaTh HanOoIee MOIXOAAIINA ¢ YIETOM CaMOCTOSITEIIbHO BBIJCIICHHBIX
KPUTEPUEB).

ba3oBrble uccienoBare/bCKue 1eHCTBHA:

® UCMOJb30BATh  BONPOCHI  KAaK  HCCIEAOBAaTENbCKUH  HMHCTPYMEHT  IO3HAHUS;
(dopMynHpoBaTh BONPOCH], (PUKCHUPYIOIINE MPOTHUBOPEYHE, MPOOIeMy, YCTaHABIUBATD
UCKOMOE W JaHHOe, (OPMHPOBATH THUIOTE3y, APTYMEHTHPOBATh CBOKO MO3MIIHIO,
MHEHHUE;
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® [POBOJUTH CAMOCTOSITENIFHO CIUITAHWPOBAHHBIA HKCHEPUMEHT, HCCIEAOBAaHUE TI0
YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaThuyecKoro oObeKTa, SBIEHHS, Ipolecca,
BBISIBIICHHUIO 3aBUCUMOCTEH MEXAY 00bEeKTaMU, BICHUSIMHU, IIPOLIECCAMU;

® CcaMOCTOATENbHO (opMylnIHUpoBaTh OO0OOIIEHHS W  BBIBOJABI 1O  pe3yjbTaTam
NPOBEIEHHOTO HAOIIOCHHS, UCCIIEAOBAaHMS, OLEHUBATH JIOCTOBEPHOCTh MOJIYYEHHBIX
pe3yJIbTaTOB, BEIBOJIOB U 00OOIICHMIA;

® [IPOrHO3UPOBATH BO3MOXKHOE PA3BUTHE MPOIIECCa, a TAK)KE BBIIBUTATH MPEATIOI0KECHUS
0 €ro pa3BUTUH B HOBBIX yCJIOBHSX.

Pabora ¢ undopmaunmeii:

e BBUIBIIATH AePUUINTH MHPOPMALIUH, TAaHHBIX, HEOOXOAUMBIX JJIsl OTBETa HA BOMPOC U
JUTSL pEIICHUs 3a/1a4H;

e BbIOMpaTh WHGOPMAIMIO U3 HCTOYHUKOB PA3NIUYHBIX THIIOB, AaHAJIU3UPOBATD,
CUCTEeMAaTHU3UPOBATh U HUHTEPIPETUPOBATH WH(GOPMAIUIO PA3IUYHBIX BUAOB U (QOpM
NPECTaBIICHHUS;

® CTPYKTypupoBaTh UHGOpPMAIUIO, TMPEACTaBIATh €€ B  pPa3NIUyHBIX  ¢opMax,
WLTIOCTPUPOBATh IpadUuecKy;

® OIEHUBaTh HAAEKHOCTh HH(OpPMALMHU IO CAMOCTOSTENHHO CHOPMYITUPOBAHHBIM
KPUTEPHSIM.

2) Vnusepcanvnvle KOMMYyHUKAmMueHble Oeticmsus, 00ecneuusarom c@hopmupoeanHoCcms

COYUANBHBIX HABLIKOE 00YYAIOUWUXCA.

Oo0menne:

® BOCIPHUHUMATH U (OPMYIHUPOBATH CYXKICHHUS B COOTBETCTBUU C YCIOBUSAMH U LEISIMHU
OOIIEeHUs; SICHO, TOYHO, TPAMOTHO BBHIPAXKaTh CBOK TOYKY 3pEHHUS B YCTHBIX H
NMUCHMEHHBIX TEKCTaX, 1aBaTh MOSCHEHHS 110 XOAY PEUICHUS 3a/1a4i, KOMMEHTHPOBATh
HOJYYEeHHBINH pe3ynbTaT;

e B X0jie OOCYXKIEHMsI 3aJ]aBaTh BOIPOCHI 110 CYIIECTBY OOCYKIaeMON TEMBbI, IPOOJIEMBI,
pemraeMoil  3ajauM, BBICKAa3bIBaThb MWJIEHM, HAlleJ€HHblE HA T[OUCK peIIeHUs;
COIIOCTABJIATh CBOM CYXACHUS C CYXICHMSAMU JpPYrUX YYacTHUKOB JIMAJNOra,
0oOHapyXHUBaTh Pa3IMuUe U CXOJICTBO MO3UIIMIL; B KOPPEKTHOH hopme GpopMyIHpoBaTh
pa3HoTIIacHsi, CBOM BO3PAKECHHUS,

® TIPEICTaBIATH PE3YAbTATHI PEIICHUS 3a/1a4d, YKCIIEPUMEHTA, MCCIIEJOBAHUs, TIPOCKTA;
CaMOCTOSITENIFHO BBIOMpATh (popMaT BBICTYIUICHHUS ¢ Y4E€TOM 3a7ad IMPE3CHTAIUH U
0COOEHHOCTEH ayTUTOPHH.

CoTpyanunuecTBo:

e [IOHMMAaTh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAaHIHONW M WHAWBUAYaJIbHOW pabOTHI
NpYU pelIeHuH Y4YeOHBIX 3a/Ja4y, NPUHUMATh IIeJlb COBMECTHOW JIEATEIHbHOCTH,
IUTAHUPOBATh OPTAaHM3AIMI0 COBMECTHOM paboOTHI, pacmlpeneisTh BHIBI PadoT,
JIOTOBAapHUBAThCS, OOCYXKJaTh MPOLECC M pe3ynbTaT padoThl; 0000IIaTh MHEHHS
HECKOJIbKUX JIIOJIEH;

e y4yacTBOBAaTh B IPYyMIOBBIX (opMax paboThl (00CyKaeHNs, 0OOMEH MHEHUH, «MO3TOBbIE
IITYpPMBI» W MHBIE); BBINOJHATH CBOI YacTb pPabOThl M KOOPAMHHMPOBATH CBOHU
JIEHCTBUS C IPYTUMU WICHAMH KOMaH/Ibl; OIEHUBATh Ka4eCTBO CBOETO BKJIAJa B OOIIHIA
MPOAYKT MO KPUTEPHSIM, CHOPMYTHPOBAHHBIM YyUaCTHUKAMU B3aUMOACHCTBHUS.

3) Vuueepcanvnvie pecynamuenuvie oeticmausi, 0becneuusarom Gopmuposanue CmoiCio8bix

VCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCHU.
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Camoopranusamnus:

®  COCTaBJIATH IUIAH, AJITOPUTM PELICHUs 3a]1a4ui, BBIOMpATh CIIOCO0 PELIeHus C yu€TOM
UMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOXKHOCTEH, apryMEHTHPOBATh U
KOPPEKTHPOBATh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOW MH(POPMALIUH.

CaMOKOHTPOJIb:

e BJAJeThb HAaBbIKAMM II03HABATEIBHOM pE(IEKCMM KaK OCO3HAaHUS COBEPIIAEMBIX
JEMCTBUH ¥ MBICIUTENBHBIX TPOLIECCOB, HMX pE3yJIbTaTOB; BIAAETh CIIOCOOAMHU
CaMOIIPOBEPKH, CAMOKOHTPOJISI IIpOLEcca M Pe3yiabTaTa PEULICHUS MaTeMaTHYeCKON
3aJa4H;

® IpeABUAETH TPYJHOCTH, KOTOPbIE MOT'YT BO3HHUKHYTbh IIPH PELICHMM 3a1a4d, BHOCHUTH
KOPPEKTHBBI B JIESITEIbHOCTh HA OCHOBE HOBBIX OOCTOSITEIbCTB, JAHHBIX, HAWICHHBIX
OIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

e OIICHUBaThb COOTBETCTBHE pe3yJlbTaTa LEIM U YCIOBUSAM, OOBSACHATH INPUUYUHBI
JOCTUXKEHUSI WIM HEIOCTUKEHUS pPE3yJbTaTOB JAEATEIbHOCTH, HAXOIUTh OILIUOKY,
JlaBaTh OLIEHKY NPUOOPETEHHOMY OIBITY.

INPEJIMETHBIE PE3YJIBTATbBI
10 KJIACC

OnepupoBaTh MOHATUAMH: TOUKA, IPAMas, JIOCKOCTb.

[TpyMeHsTh aKCHOMBI CTEPEOMETPUM U CIIEACTBUS U3 HUX MPU PEIICHUN I€OMETPUYECKUX
3a1ad4.

OnepupoBaTb NOHATHSAMH: NAPAVIEIBHOCTh M NEPHEHIAUKYJISAPHOCTH MPSAMBIX U
IIJIOCKOCTEM.

KnaccugunupoBaTe B3aMMHOE pacioioKeHUE NPSIMbIX U IUIOCKOCTEN B MPOCTPAHCTBE.

OnepupoBaTb NOHATHUSMHU: JIBYTPaHHBIM Yroj, TpaHM JABYIPaHHOTO Yyria, pedpo
JBYTPaHHOIO yIJia; JUHEHHBIN yroJl ABYTPaHHOTO YIJIa; TpagyCcHas Mepa JBYTPaHHOIO yIia.

OnepupoBaTh MOHATUSMHU: MHOTOTPAaHHMK, BBINYKJIBIH M HEBBINTYKJIBI MHOTOTPAHHUK,
3JIEMEHTHl MHOTOTPaHHUKA, PAaBUIbHBI MHOTOTPAHHHUK.

PacriozHaBaTh OCHOBHBIE BUIBl MHOTOTPAaHHUKOB (MHMpaMuja; MpU3Ma, MPSMOYTOJIbHBIN
napajenenunen, Kyo).

KnaccupumupoBarb MHOTOTpaHHUKHM, BBIOMpass OCHOBaHUS Ui Kiaccu(UKauu
(BBIMTYKJIBIE M HEBBINMYKJIbIE MHOTOTPAaHHUKHU; TpPaBUIbHbIE MHOTOTPAHHUKH, MpsIMbIE H
HAKJIOHHBIE IPU3MBI, TapajlieIenUuIe/Ibl).

OnepupoBaTh MOHATUAMU: CEKYIIAs TNIOCKOCTh, CE4EHHE MHOTOTPaHHUKOB.

OOBACHATH NPUHLUIIBI TOCTPOCHUS CEUYSCHH, UCTIONIB3YSI METO]I CIIE/IOB.

Ctpouth ceueHuss MHOTOIPAaHHUKOB METOJIOM CJE/IOB, BBIIOJHATH (BHIHOCHBIE) IUIOCKHE
YepTekH U3 PUCYHKOB NMPOCTHIX 00BEMHBIX QUTYD: BUJ CBEPXY, COOKY, CHU3Y.

Pemate 3amauM Ha HaxoXJIEHHE TIEOMETPUYECKMX BEIMYMH 1O oOpa3naMm HIu
QIroOpuTMaM, INPUMEHAS HW3BECTHBIE AHAJUTHUYECKUE METOJbl IPU PEUIEHHHM CTaHAapTHBIX
MaTeMaTUYeCKUX 3aJad Ha BbIUMCICHHE PACCTOSHUN MEXIy IBYMS TOYKAMH, OT TOYKH JI0
HPAMOM, OT TOYKH JI0 IUIOCKOCTH, MEX/y CKPEIMBAIOIIUMUCS MPSMBIMHU.

Pemate 3amaum Ha HaxoXJIeHME TIEOMETPUYECKMX BEIMYMH IO oOpasnaMm HIu
QIropuT™MaM, IMPUMEHAS HU3BECTHBIE AHAJIUTHUUECKWE METOJbl IMPU PELIEHUH CTaHJapTHBIX
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MaTeMaTHYECKUX 3a][ad Ha BBIYHCICHHE YTJIOB MEXIY CKPEUIMBAOIIUMUCS MPSIMBIMH, MEKIY
MPSIMON U TIOCKOCTBEO, MEX/TY TUIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.

Boeruncnsate 00bEMBI U TIIOMIANA TOBEPXHOCTEH MHOTOTPAHHHUKOB (IIPU3Ma, MHpaMUa) ¢
npuMeHeHHeM (GOopMyll; BBIYHCIATH COOTHOIICHHS MEXIY IUIOMAQASMUA TTOBEPXHOCTEH,
00BEMaMu TIOOOHBIX MHOTOIPAaHHHUKOB.

OnepupoBaTh TOHITHSIMH: CHUMMETPUS B MPOCTPAHCTBE; IICHTP, OCh W ILIOCKOCTh
CUMMETPUU; IEHTP, OCh U TUIOCKOCTh CHMMETPHUH (PUTYPHI.

W3Bnekatph, MpeoOpa3oBbIBaTh U UHTEPIPETHPOBATH HHOOPMAIMIO O MPOCTPAHCTBEHHBIX
reOMETPUYECKUX (PUTYpax, MPEICTaBICHHYIO Ha YePTEeKaX U PUCYHKAX.

[TpumensTh reoMerpuueckue (HaKThl s PEHICHUS CTEPEOMETPUYECKHX — 3ajad,
MPEITOJIATAOIINX HECKOJBKO IIIaroB PEHICHUS, €CIU YCIOBUS MPUMEHEHUS 3aJlaHbl B SIBHOU
dbopwme.

[TpuMeHsATh TPOCTEHIIME MPOrPAMMHBIC CPEICTBA U AJIEKTPOHHO-KOMMYHUKAIMOHHBIC
CUCTEMBI IIPH PEIICHUU CTEPEOMETPUICCKHX 3a]1ad.

[TpuBOIUTE, TpPUMEpPHl MATEMATHYECKHX 3aKOHOMEPHOCTEH B TPUPOAC H IKU3HH,
pacrio3HaBaTh MPOSBICHUE 3aKOHOB I'€OMETPUHU B HCKYCCTBE.

[TpuMeHATh TOJYYCHHBIC 3HAHUS HA MPAKTHKE: aHATM3UPOBATh PEAIbHBIC CUTYallUd U
NPUMCHSTh M3YYCHHBIC TIOHATHS B  MPOILECCE TMOWCKAa PEIICHUS  MaTeMaTHYCCKU
c(hOpMyIIMPOBAHHOK MPOOIEMBI, MOACIUPOBATh PEATbHBIC CHUTYaIllMd HA S3BIKE TEOMETPHH,
UCCIICIOBATh MOCTPOCHHBIC MOJICIU C HCIOJIb30BAHHEM TI'€OMETPUYCCKHX TOHSATHH M TEOpEM,
ammapara aireOpbl; peniath NPakKTUIECKHUE 3aJa4u, CBSI3aHHBIC C HAXOXKICHUEM IeOMETPUICCKHX
BCJIMYMH.

11 KUIIACC

OnepupoBatb MOHSTUSMU: LHWIMHpUYECKas MTOBEPXHOCTb, oOpa3ymoiue
LWIMHIPUYECKON MOBEPXHOCTH; LIMWJIMHAP; KOHUYECKasi IOBEPXHOCTh, 00pa3yronne KOHNYEeCKON
MOBEPXHOCTH, KOHYC; ChepruuecKas IOBEPXHOCTb.

PacnioznaBath Tena BpaueHus (LUJIMHIDP, KOHYC, cdepa u map).

OOBSICHATDH CIIOCOOBI MTOJTyYEHUS TeJl BpallleHuUs.

KnaccudumupoBars B3auMHOE pacmofioskeHHe cPepbl U TIIOCKOCTH.

OnepupoBaTh MOHATUSMU: IIAPOBOM CETMEHT, OCHOBAaHUE CETMEHTA, BBICOTA CETMEHTA;
1apOBOM CJIOM, OCHOBaHHUE IIAPOBOTO CJIOSI, BBICOTA LIAPOBOTO CJIOS; IIAPOBOM CEKTOP.

Bbrancnsate 00bEMBI U TUIOIMIAU TOBEPXHOCTEH TeN BpallleHUsl, T€OMETPUUYECKUX Tel C
npuMeHeHueM (Gpopmyi.

OnepupoBaTh MOHATUSMHU: MHOTOTPaHHUK, BIIMCAHHBIM B cepy M OMHMCAHHBIA OKOJIO
cdepsl; chepa, BIMCaHHAs B MHOTOTPAaHHUK HJIM TEJIO BpPAIIEHUS.

BbraucnsaTe COOTHOIIEHMS] MEXAY IUIOMIAJIMU MOBEpXHOCTEH M 0O0bEMaMu MOJIOOHBIX
Tel.

N300paxkaTh u3ydaemble (GUIypbl OT PYKM M C NPUMEHEHHEM IPOCTBHIX YEPTEKHBIX
MHCTPYMEHTOB.

BbIIOHATE (BBIHOCHBIE) MIJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BbEMHBIX (PUTYp: BU]L
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHHUSI TEJ BpaIlCHHUSL.

W3BnekaTb, UHTEPIPETUPOBATh U MPEOOPa30BBIBATH WH(POPMAIMIO O MPOCTPAHCTBEHHBIX
reoMEeTpUUECKUX (pUrypax, npercTaBIeHHYIO Ha YepTeKaxX U PUCYHKAX.

OnepupoBaTh OHATHEM BEKTOP B IPOCTPAHCTBE.

14



BBINOIHATE NENUCTBUSA CIIOXKEHHS BEKTOPOB, BBIUUTAHUS BEKTOPOB M YMHOXKEHHUS BEKTOpa
Ha YUCII0, OOBSICHATH, KAKUMH CBOMCTBaMH OHH 00J1a/1a10T.

IIpuMeHATh IpaBUIIO NapaJuIeICIUIIEIA.

OnepupoBaTh MOHATUSAMHU: JEKAPTOBBI KOOPAWHATHI B IPOCTPAHCTBE, BEKTOP, MOIYJIb
BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOPA, YroJd MEKIY BEKTOPAMH, CKaJISIpPHOE
IIPOU3BEICHNE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPBI.

Haxoauts cymMMy BEKTOPOB U NMPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJI MEXAY BEKTOpaMHU,
CKaJIIPHOE MPOM3BEICHHUE, PACKIIAIbIBATh BEKTOP 10 JBYM HEKOJUIMHEAPHBIM BEKTOPAM.

3aaBaTh IVIOCKOCTh YPABHEHUEM B IEKAPTOBOM CUCTEME KOOpAUHAT.

[TIpumensTp reomerpuueckue (akTbl Ui PEHICHHS CTEPEOMETPHUYECKUX — 3ajad,
IIPEANOJIAraloIMX HECKOJIbKO IIAroB PEIICHMs, €CIIM YCJIOBMs IPUMEHEHHMs 3aJlaHbl B SIBHOU
dbopwme.

Pemarte nmpocreiiye reoMeTpUYECKUE 3a1a4l Ha IIPUMEHEHUE BEKTOPHO-KOOPINHATHOTO
METOJa.

Pemlate 3amaun Ha JOKa3aTelbCTBO MAaTEMAaTHYECKUX OTHOLIEHHUH M HaXOXICHHUE
reOMETPUYECKUX BEJIMYMH MO0 00pa3laM MM aJrOpUTMaM, IMPUMEHsISI U3BECTHBIE METObI MpH
pELIEHUN CTaHIaPTHBIX MaTEMaTUYECKUX 3aad.

IIpuMeHATs mpocTEeHIINe NPOrpaMMHBIE CPEICTBA U 3JIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHUCTEMBI IIPH PEUICHUHU CTEPEOMETPUYECKUX 3a/1a4.

[TpuBoauTe NpHUMEpPB MAaTEMaTHYECKUX 3aKOHOMEPHOCTEM B MPUPOAEC M KU3HH,
pacro3HaBaTh MPOSIBIICHUE 3aKOHOB I'€OMETPUU B UCKYCCTBE.

IIpuMeHATh NOJIy4EHHBIE 3HAHMS HA IPAKTUKE: aHAIU3UPOBATh PEAJbHBIC CUTyalud U
INPUMEHATh  W3Y4YEHHBbIE IIOHATHS B  IIPOLlECCE IIOMCKA  PEIICHUS  MaTeMaTH4eCKH
chopMyITHPOBaHHOW MPOOIEMbl, MOAETUPOBATh pPEAIbHbIE CUTyallUd Ha S3bIKE TI'€OMETpHH,
UCCJIEN0BATh ITOCTPOCHHBIE MOJEIU C MCIOIb30BAHMEM TI'€OMETPUYECKHUX IOHATHH U TEOPEM,
anmnapara ajreOpsbl; penaTb NpakTUYecKUe 3a1a4u, CBSI3aHHbIE C HAXO0XKJACHUEM F€OMETPUUECKUX
BEJINYMH.
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TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KonmnuecTBo 9acoB 1o yueGHOMY IJIaHy

Bcero 68 u.; B Henento 2 4.

[InaHOBBIX KOHTPOJIBHBIX padoOT 5
[TnanoBbIX mpakTHUeckux pabot 0 (mpeaMeTsl eCTECTBEHHOHAYUHOTO IIUKIIA)

KoumnuecTBo yacos DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kontpoabusie IIpakTnueckue
n/n NPOrpaMMsbI Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
1 BBenenue B ctepeoMeTputo 10
5 [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTRBE. 12 1
[TapaninenbHOCTb NPSAMBIX U IJIOCKOCTEN
3 [leprieHANKYIAPHOCTD MPSMBIX U 12
IIJIOCKOCTEN
4 VYTIubl MeXAY MPSAMBIMU U TUIOCKOCTSMH 10 1
5 MHororpanHuku 11 1
6 OOBEMBI MHOTOTPAaHHUKOB 9 1
7 [ToBTOpEHME: CEUeHUs], pACCTOSIHUS U YTJIbI 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0
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11 KJIACC

KonmnuecTBo 9acoB 1o yueGHOMY IJIaHy

Bcero 34 u.; B Henento 1 u.

[T1aHOBBIX KOHTPOJBHBIX padoT 3
[TnanoBbIX mpakTHYecKuX padoT O (MpeaMeThl €CTECTBEHHOHAYYHOTO ITUKJIA)

KounuectBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Ne n/m Kontpoabnbpie IIpakTHueckue
NPOrpamMmbl Bcero o0pa3oBaTejbHbIe
padoThI padoThI
pecypcsbl
Tena BpameHus 12
OOBEMEBI TN 5
3 BekTops! 1 KOOPAMHATHI B IPOCTPAHCTBE 10
4 [ToBTOpenue, 06001IEHNE, . 1
cUcTeMaTu3alus 3HaHUI
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 3 0
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IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoTshI

IIpakTH4eckue
padoThbI

JJIeKTPOHHbIE
uudgpoBbie
oOpa3oBaTeJibHbIE

pecypchl

OcHOBHbIE IOHATHUS CTEPEOMETPUU: TOUKA,
mpsiMasi, III0CKOCTh, IPOoCcTpaHcTBO. [IpaBmita
n300pakeHNs Ha PUCYHKAX: H300paKeHUs
HJ’IOCKOCTCI;'I, NnapaajiCIbHBIX MPAMBIX
(OTpe3KoB), cepeIMHbI OTPE3Ka

Ilonstus: MnepeCCKaromuecs MmiIOCKOCTH,
InepeceKaromumecs npsaMas U rmiI0CKOCTb

IlonsTus: NnepeceKaromumecs mIoCKOoCTH,
nepeceKkarommecs npsaMas v rmjiI0CKOCTb

3HaKOMCTBO C MHOT'OI'paHHUKaMH,
n300pakeHre MHOTOIPaHHUKOB Ha
PHUCYHKaX, Ha TPOEKIIHOHHBIX YepPTeKaxX

HavanpHbie cBeieHNs 0 KyOe 1 mupamu/e,
UX pa3BEPTKH U Mozenn. CedeHus
MHOT'OTPaHHUKOB

HauanbHble cBefieHUs 0 KyOe U mupamu/e,
uX pa3BEépTku U Moaenu. CeueHus
MHOTOTPaHHUKOB

[TousiTHE 00 aKCHOMATHYECKOM IOCTPOCHUU
CTCPCOMCTPHUU: AKCUOMBI CTCPCOMCTPUU U
CICACTBUA N3 HUX
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[TonaTne 06 aKCHOMAaTHYECKOM MTOCTPOCHUH

8 CTEPEOMETPUH: AKCHOMBI CTEPEOMETPUH U
CIIEZICTBUS U3 HUX
[TonaTne 06 aKCHOMAaTHYECKOM MTOCTPOCHUH

9 CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUH U
CIIEJICTBUS U3 HUX
[TonsATHe 06 aKCHOMAaTUYECKOM ITOCTPOEHHUH

10 CTEPEOMETPUU: aKCUOMBI CTEPEOMETPHUH U
CIIEJICTBUS U3 HUX
B3anMHoe pacnosioxkeHue NpsMbIX B

11 IIPOCTPAHCTBE: IIepeceKaroIuecs,
napajJiesibHble ¥ CKpeIlMBaIoLINecs IpsMble
[TapannenbHOCTh NPSMBIX U IUIOCKOCTEH B

12 IIPOCTPAHCTBE: MapalIeIbHbIE IPSIMBIE B
IIPOCTPAHCTBE; MAapPAJUIEIBHOCTD TPEX
MPSIMBIX
[TapanienbHOCTb NPSAMBIX U MJIOCKOCTEN B

13 npoctpancTse: [lapanienbHOCTh NPsAMOil 1
IJIOCKOCTH

14 VYTIIIBI C COHANPABIEHHBIMU CTOPOHAMU

15 VYron Mexay npsiMbIMU B IPOCTPaHCTBE

16 VYron Mexay npsiMbIMU B IPOCTPaHCTBE

17 [TapannenpHOCTb MIOCKOCTEM:
NapajuIeIbHbIE III0CKOCTH

18 CaolicTBa mapajuiesbHbIX ITOCKOCTEMN

19 [Ipocreiime npocTpaHCTBEHHBIE PUTYPHI HA

IJIOCKOCTH: TETpa’ip, Ky0, mapaienenumnes
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20

[ToctpoeHue ceuenui

21 [TocTpoenue ceueHuit
KonTponbras pabota mo teme "lIpsimbie u

22 IJIOCKOCTH B TIPOCTPAHCTRBE.
[TapannenpbHOCTh NPSIMBIX U MJIOCKOCTEH"

93 IlepneHUKyYISAPHOCTD NPSMOM U INIOCKOCTH:
NIEPIEHIUKYJISIPHBIE MIPSIMbIE B IPOCTPAHCTBE

24 [Ipsimble napasuienbHble U
MEPIEHIUKYJIPHBIE K IIJIOCKOCTH

o5 IIpsimble napasuienbHble U
IIEPIEHIUKYJIAPHBIE K IIJIOCKOCTH

26 [Ipu3Hak nepneHaANKYJIAPHOCTH IPSIMON U
IIJIOCKOCTH

97 [Ipu3Hak nepneHuKyJISpHOCTH MIPSIMON U
IIJIOCKOCTH

28 TeopeMa 0 npsAMON NepIEeH AUKYIISPHON
IJIOCKOCTH

29 Teopema 0 npsAMON NEpIEHIUKYISIPHON
IIJIOCKOCTH

30 TeopeMa 0 npsAMON NEepIEHIUKYIISIPHON
IJIOCKOCTH
[lepnieHIMKyNAp M HAKIIOHHBIE: PACCTOSTHUE

31 OT TOYKH JI0 MIJIOCKOCTH, PACCTOSIHUE OT
MPSIMOM 710 IIIIOCKOCTH
[lepnieHIuKyNsIp M HAKIOHHBIE: PACCTOSTHUE

32 OT TOYKH JI0 TTIOCKOCTH, PACCTOSTHUE OT

IIPSIMOM A0 IJIOCKOCTH
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[lepnenuKysip U HAKJIOHHBIE: PACCTOSIHUE

33 OT TOYKH [0 IIJIOCKOCTH, PACCTOSIHUE OT
IIPSIMOM JI0 IJIOCKOCTH
[lepnieHIMKYp M HAKJIIOHHBIE: PACCTOSTHUE

34 OT TOYKH JI0 IIJIOCKOCTH, PACCTOSIHUE OT
IPSIMOM A0 IIJIOCKOCTH

35 VYTIIbl B IPOCTPAHCTBE: YIOa MEXKAY IPSIMON
U TIOCKOCTBIO

36 JIByrpaHHBbIN yroJi, JMHEHHBIA yroi
JBYTPAHHOIO yIJIa

37 JIByrpaHHBIN yroJl, JMHEHHBIA Yroi
JBYTPAHHOI'O yIJia

38 IlepneHIUKYISPHOCTD IIJIOCKOCTEN: IPU3HAK
MEPIEeHIUKYJISIPHOCTH JBYX IIOCKOCTEH

39 IlepneH IUKYISIPHOCTD MJIOCKOCTEMN: IPU3HAK
NEPIEHIUKYIIPHOCTH JBYX IUIOCKOCTEN

40 [lepneHMKyISAPHOCTD IJIOCKOCTEM: TPU3HAK
MEPIEeHIUKYJISIPHOCTH JBYX TUIOCKOCTEN

41 TeopeMa 0 TpEX nepHEHAUKYIIApax

42 Teopema o Tpéx nepneHAUKYISIPax

43 TeopeMa 0 TpEX nepHeHAUKYIIApax
KonrtponsHas pabora no remam

44 "IlepneH IUKYISIPHOCTD NPSAMBIX U
miockocTeil" u "YTibl MEXY IPSIMBIMU U
miockocTsaMu"”

45 [ToHsiTHE MHOTOTpaHHUKA, OCHOBHbBIE

OJICMCHTLI MHOT'OI'paHHUKA, BBIITYKJIBIC U
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HCBBIITYKJIBIC MHOT'OT'PAHHUKH, pa3BépTKa
MHOI'OI'paHHHUKaA

46

[Ipu3ma: n-yronpHas npu3Ma; rpaHu U
OCHOBAHMS IIPU3MBI; IIPsIMas U HAKJIOHHAs
pU3Mbl; OOKOBAs U MOJIHAS TIOBEPXHOCTh
IIPU3MBI

47

48

49

50

[Napannenenunen, mpsIMOYTOJIbHBII
napajulesienunel U ero CBoicTBa

HI/IpaMI/II[aZ N-yrojbHas NMUpamMuaa, rpaHu u
OCHOBAHHC IMUPAMUJIbI; OOKOBas M MOJIHA
IIOBCPXHOCTD IIUPAMUbI; IIPpaBUJIbHAA U
yceqéHHa;I InmupamMuyjia

[IpaBuIbHBIE MHOTOTPAHHUKU: TIOHATHE
MPAaBUIBHOIO MHOTOTPaHHUKA; IPaBUIIbHAS
IpU3Ma U MpaBUWIbHAS MUPAMUJIA;
IIpaBUJIbHAS TPEYroJibHAs MUpaMUIa U
NIPAaBUIIBHBIN TETpasap; KyO
[IpencraBnenue o MpaBUIbHBIX
MHOTOIpaHHHUKaX: OKTa3/p, TOJEKadIp U
HKOCAdP.

51

CummeTpHs B IPOCTPAaHCTBE: CUMMETPUS
OTHOCHUTEJIBHO TOYKH, MPSMOM, MIIOCKOCTH.
DNEeMEHTH CUMMETPUH B IUpaMuax,
napajuiejenumnenax, NpaBUiIbHbIX
MHOT'OTPaHHUKAX

52

Brruncienue >1eMeHTOB MHOTI'OI'paHHUKOB:
p€Opa, TuaroHasu, yribl

53

[Tnomanas 60KOBOI MOBEPXHOCTH U TOJHOM
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MMOBEPXHOCTHU MPSMOM TPU3MBI, IUIOIIA/Ib
OCHOBaHMH, TeopeMa 0 OOKOBOM
MTOBEPXHOCTU MPSIMON MPU3MBI

[Tnouianp 60KOBOM OBEPXHOCTH U
IMOBCPXHOCTU HpaBHHbHOﬁ nupamMmuabl,

>4 TeopeMa O IO OOKOBOI MOBEPXHOCTH 1
yCEe4EHHOM MUPaMUIbI
55 KonTponbhas padota no teme 1
"MHororpaHHuku"
56 [TonsiTre 06 06bEMe 1
S7 O0BEM nupamMuIbI 1
58 O0BEM TUpaMuIBI 1
59 O0BEM nupamMuIbI 1
60 O06BEM TUpaMuIbI 1
61 OO0BEM TTPU3MBI 1
62 O0BEM npu3MBbI 1
63 O0BEM npu3MBbI 1
64 Kontponbnas padota o teme "O0bEMBI 1
MHOTOTPaHHHUKOB"
[ToBTOpEeHME, 0600IIIEHNE CHCTeMAaTHU3 AU
65 3HaHui. [TocTpoeHne ceuenuii B 1
MHOT'OTpaHHHKE
[ToBTOpeHune, 06001IeHNE CCTEMaTU3ALINS
3HaHUU. BeIuKcIIeHnEe PaCCTOAHUMN: MEXIY
66 IBYMsI TOUKaMH, OT TOUKH J10 IPSIMOM, OT 1

TOYKH O0 MIIOCKOCTH, MCIKAY
CKpCHIUBAOIHUMUCA ITPAMBIMU
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67 HToroBast KOHTpOJIbHAs paboTa

[ToBTOpEeHME, 0000IIEHNE CUCTEMATH3AITUS
3HaHUU. BeIlUKCIIEHUE YTIIOB: MEXIY

68 CKPELIMBAIOIIUMHUCS MPSIMBIMH, MEXITY 1
IPSIMOY ¥ TUIOCKOCTBIO, IByTPaHHBIX YIJIOB,
YIJIOB M@Ky TNIOCKOCTSIMH
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68

24




11 KJIACC

Ne i/

Tema ypoka

Cdepa u map: UeHTp, paanyc, TUAMETP;
IUIOINA/b MOBEPXHOCTU CEpBhI
Bsanmuoe pacrionoxxenue chepsl u
TUIOCKOCTH; KacaTebHask TNIOCKOCTh K
cthepe; miomaas chepsl

KoanuecTBo 4acoB

Bcero

KonTpoabHbie
padoTshI

IpakTuyeckue
padoThI

JJIeKTPOHHbIE
uudgpoBbie
oOpa3oBaTe/ibHbIE

pecypchl

N300paxenue cdepsl, apa Ha MIOCKOCTH.
Ceuenus mapa

[{unuHapryeckas MOBEPXHOCTb,
00pa3yromue MUJINHIPUIECKOM
MMOBEPXHOCTHU, OCb HHHHHHPHHGCKOﬁ
MIOBEPXHOCTH

[{winHap: ocHOBaHUS U OOKOBas
MOBEPXHOCTh, 00pa3yromas U 0Ch; MJIOLIA]b
OOKOBOH U MOJTHON OBEPXHOCTH

N300pakenne nuIuHApPa HA MITOCKOCTH.
Pazeéptka nnnmnapa. CeueHus HUINHApa
(TTOCKOCTHI0, MapaIeIbHON UITH
NEePHEHANKYISIPHON OCH LIMJIMH]IPA)
Konnueckast moBepXHOCTh, 00pa3yroIme
KOHUYECKOU MOBEPXHOCTH, OCh U BEPILIMHA
KOHUYECKOW IMOBEPXHOCTH

Konyc: ocHOBaHuUE 1 BepIIMHA,
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o0pa3yrolias U 0Ch; IJIOMAab OOKOBOM 1
MIOJTHOHM TTOBEPXHOCTH

Yceu€HHBIN KOHYC: 00pa3yoire 1 BBICOTA,

o OCHOBaHHMA U OOKOBast MOBEPXHOCTh
N306paxeHne KoHyca Ha MIOCKOCTH.

10 Pa3Béprka konyca. CeueHus KoHyca
(TTOCKOCTHI0, MapalIeIbHOM OCHOBAHUIO, U
MJIOCKOCTBIO0, IPOXOIAIIEH Yepe3 BEPIIUHY)

1 Komb6unanus ten Bparienus u
MHOTOTPaHHUKOB
MHororpaHHHK, OIMCaHHBIN OKOJIO chephl;

12 cdepa, BMcaHHasi B MHOTOTPAHHUK HITH B
TEJIO BpallleHus

13 [TonsTie 06 06béMe. OCHOBHBIE CBOWCTBA
00BEMOB TN

14 O0béM nMIMHIpa, KOHYCa

15 O0BEM mrapa u omaas chepsl
[Tono6OHbIe Tena B MPOCTPAHCTBE.

16 COOTHOIIEHUS MEXKTY TUIOIIAASIMU
MOBEPXHOCTEN, 00bEMaMH MOJOOHBIX TEI

17 KonTtponbHas padora no temam "Terna
BpaieHus" u "O6beMbl Ten"

18 BexTop Ha MIIOCKOCTH ¥ B IPOCTPAHCTBE

19 CroxeHue ¥ BbIUUTaHUE BEKTOPOB

20 YMHOXEHHEe BEKTOpa Ha YHCIIO

21 Pa3noxeHue BEKTOpa 110 TPEM

HEKOMIUIaHAapHBIM BekTopam. [IpaBuiio
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napajujicjicnmicaa

22

23

24

Pemenue 3ana4, cBA3aHHBIX C
IIPUMEHEHUEM IIPaBUIl ACUCTBUH C
BEKTOpaMH

[TpsimoyronbHas cuctemMa KOOpAUHAT B
npocrpancTse. KoopauHatel BEKTOpa.
[Tpocreiimune 3anaun B KOOpAMHATax

Yroa mexay Bektropamu. CransipHOe
MPOU3BE/IEHUE BEKTOPOB

25

26

27

Brluncnenue yrioB Mexy NpsIMbIMUA U
IJIOCKOCTSIMU

KoopanHaTHO-BEKTOPHBIH METOA ITPH
pELICHUH T€OMETPHUECKUX 3a]1au
KontponbHas padota o teme "BekTopsr u
KOOpJMHATHI B IPOCTpaHCTBE"

28

[ToBTOpenue, o6odIIeHNE 1
cucremarusanus 3HaHui. OCHOBHbIE
¢burypsl, paxTel, TEOPEMBI Kypca
TUTAHUMETPHUH

29

[ToBTOpenwme, 0600IIEHNE 1
cucrtemaTusanus 3Hanuii. OCHOBHbIE
burypsl, paxTel, TEOPEMBbI Kypca
TJIaHUMETPUHN

30

31

[ToBTOpeHnue, 0600IIeHNE U
cucTeMaTu3anys 3HaHuH. 3a1aun
IUTAHUMETPHH U METOJIbI UX PEIICHHS

[ToBTOpeHnue, 0600IIeHNE U
cucreMatTu3anus 3HAHUH. 3a1[aq1/1
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MJIAHUMCETPHUU U MCTOABI UX PCILICHHUA

[ToBTOpEeHME, 0000IICHUE U
cucreMarusanus 3HaHui. OCHOBHEBIE

32 1
burypsl, GpaxTsl, TEOPEMBI Kypca
CTepEOMETPUH
33 HroroBast koHTpoIbHAs paboTa 1
34 [ToBTOpeHwme, 06061116H1:16 u 1
cUCTEeMaTH3aIlHs 3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VI YYUTEJIA

IHU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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