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IHHOACHUTEJIBHASA 3ATIMCKA

Paboyas mporpamma yue6HOTO Kypcea «I'eomerpusi» 6a30Boro ypoBHs it ooydatommxcst 10 —11 kimaccoB pazpaborana Ha ocHOBe DeepaibHOrO
roCyJapCTBEHHOTO 00pa30BaTEILHOTO CTaHapTa CpeHero oomero oOpa3oBaHus, C y46TOM COBPEMEHHBIX MUPOBBIX TPEOOBAaHUH, IPEABABISEMBIX K
MaTeMaTH4YeCKOMY OOpa30BaHWIO, M TPAIUWLUNA POCCHUHCKOTO o0Opa3oBanus. Peanusamusi mporpammbl oOecriedMBaeT OBJAJCHUE KIFOUEBBIMU
KOMIICTCHUOWAMHU, COCTABJIANOIIUMH OCHOBY JIA CaMOpa3BUTUA W HCIIPCPBIBHOI'O 06pa3013aH1/1;1, EJIOCTHOCTD O6Hl€Ky.]IBTypHOI‘O, JJMIYHOCTHOI'O U
IMO3HABATCIBbHOT'O PA3BUTHA JIMYHOCTH 06yqa101111/1x051.

HEJIX U3YUYEHUSA YYEBHOI'O KYPCA

BaxxrocTh y4eOHOTO Kypca TeOMEeTpHU Ha YPOBHE CpeIHero odiero o0pa3oBanus 00ycIoBIeHA MPAKTUYECKON 3HAYMMOCTHIO METANPEIMETHBIX
U TpeIMETHBIX pe3yJlbTaTOB OOy4eHHs] TeOMETPUM B HAIMPaBICHUM JHUYHOCTHOTO Pa3BUTHs oOydaromuxcs, (GpopMupoBaHUS (YHKIHOHAIbHON
MaTeMaTU4YeCKOH TPaMOTHOCTH, WU3YyYCHHs OPYTrUX YUEOHBIX JUCHUIUIAH. Pa3BuTHe y 0Oydarommxcs MPaBHIBHBIX MPEACTABICHUI O CYIIHOCTH U
MIPOUCXOXKICHUN T€OMETPUIECKUAX aOCTPaKIUi, COOTHOIICHUH PEaTbHOTO U MUICATHHOTO, XapaKTepe OTPAKEHHS MAaTEeMaTHUYECKOW HAYKOW SIBICHUU U
MPOIIECCOB PEATBHOTO MHpPa, MECT€ T'€OMETPUHM B CHCTEME HAayK W POJM MAaTEeMAaTHYECKOTO MOJCIMPOBAHMS B HAYYHOM TIO3HAHUHM U B MPAKTHUKE
CocoOCTBYeT (POPMHUPOBAHUIO HAYYHOTO MHUPOBO33PCHHUS YUAIIUXCS, a TaK)Ke Ka4eCTB MBIIUICHUS, HEOOXOUMBIX JUTS aJlaliTallid B COBPEMEHHOM
oOmiecTne.

FGOMeTpI/IH ABJACTCA OJHUM U3 0a30BBIX IIpEAMETOB HA YPOBHE CPCIHETO 06mero O6pa3OBaHI/IH, TaK Kak 00ecreuyrnBaeT BO3MOKHOCTE HU3Yy4YCHUS
KaK JUCIHUITIINH CCTCCTBCHHO-HaquOﬁ HaIlpaBJICHHOCTHU, TaK U FYMaHHTapHOﬁ.

Jlormueckoe MBIIIJICHUE, (bOpMI/IpyeMOC IIpU U3Yy4YCHUU 06y‘IaIOHII/IMI/IC$I MMOHATHHHBIX OCHOB IreOMETPHUU M MOCTPOCHUHN LCIIOYKH JTOTHYCCKHUX
YTBep)KI[GHI/Iﬁ B XOAC pCHICHU I'COMECTPUUCCKUX 3a/la4, YMCHUC BbIABUI'ATb U OIIPOBCPIraThb r'MIIOTE3bl HCIIOCPECACTBECHHO UCIIOJIB3YHOTCS IIPU PCIICHUN
3aa4 €CTCCTBCHHO-HAYYHOI'O IUKJId, B YaCTHOCTHU M3 KypCa (I)I/ISI/IKI/I.

YMeHue OPHUCHTHPOBATBHCA B IMIPOCTPAHCTBE UT'PACT CYHICCTBCHHYIO POJIb BO BCCX o0macTax ACATCIIBbHOCTH YCJIOBCKA. OpI/IeHTaI_[I/IH YCJIIOBCKA BO
BPEMCHHU U MPOCTPAHCTBEC — H606XOJII/IM06 YCJIOBHUEC €TO COUAJIBHOTO 6BITI/I}I, (bopMa OTPAKCHHUA OKPYKAKOIICTO0 MUPA, YCIIOBHUEC YCIICIIHOT'O IIO3HAHUSA
1 aKTUBHOTI'O Hp606pa30BaHI/I}I JI€NCTBUTEIILHOCTH. OHepI/IpOBaHI/Ie MPOCTPAHCTBCHHBIMHA O6paSaMI/I O6’LC,[[I/IH$ICT Ppa3HbIC BUJBL yqe6H0171 151 prz[OBOﬁ
ACATCIBHOCTH, MABJIACTCA OJHHUM U3 HpO(I)eCCI/IOHaJ'ILHO BaKHBIX KaudcCTB, IIOOTOMY AaKTyaJlbHAa 3aJa4a (bOpMI/IpOBaHI/ISI y 06yqa}oumxc;1
MNPOCTPAaHCTBCHHOI'O MBIINIJICHUA KaK Pa3sHOBUIHOCTH 06pa3H0r0 MBIIUJICHUA — CYHICCTBECHHOI'O KOMIIOHCHTAa B IIOATOTOBKC K HpaKTquCKOﬁ
ACATCIIBHOCTH ITO MHOTHUM HAIIpaBJICHUAM.



Lenb ocBOeHMA porpaMMBbl yueOHOTO Kypea «I'eomeTpus» Ha 6a30BOM ypoBHE 00ydeHUs — 0011e00pa3oBaTebHOE U OOIIEKYIbTYPHOE Pa3BUTHE
oOyyaromuxcss 4epe3 o00OecreueHre BO3MOKHOCTH TPUOOPETEHHS M WCIOJb30BAHUS CHCTEMATHYECKHX T€OMETPHUYECKHX 3HAHUM M JIEHCTBUH,
crnenn(pUIHBIX TEOMETPUH, BO3MOYKHOCTH YCIICIIHOTO MIPOI0JDKEHHUS 00pa30BaHus [0 CIIEHUAIBLHOCTSIM, HE CBSI3aHHBIM C TIPUKJIaTHBIM HCTI0IH30BaH HEM
TeOMETPUH.

[Iporpamma mo reomerpun Ha 0a30BOM ypOBHE NpeIHA3HAYEHA Uil OOy4aroIMXCs CpPEeTHEH MIKOJIbI, HE HCIBITHIBABIINX 3HAYHTEIHHBIX
3aTpyJHEHUH Ha ypOBHE OCHOBHOTO o0miero oOpasoBanusa. Takum o0Opa3oMm, oOyuaromecs Ha 0a30BOM YPOBHE JOJDKHBI OCBOUTH 0OIIHe
MaTeMaTH4YEeCKUE YMEHUs, CBSI3aHHBIE CO CIEUM(UKON TeOMETPHU B HEOOXOJMMBIE Ul )KU3HU B COBPEMEHHOM o0mecTBe. Kpome 3Toro, OHM UMEIOT
BO3MOXHOCTb U3yYUTh T€OMETPUIO OoJiee I1yO00KO, €C/IU B JalbHENIIIEM BO3HUKHET HEO0X0IMMOCTh B FEOMETPUUECKUX 3HAHUSAX B IPO(ECCUOHATBHON
NEeSITEIbHOCTH.

JlocTrkeHue el OCBOEHHUS MPOTrpaMMbl 00ECIIeUnBaETCsl pEIEHHEM COOTBETCTBYIOIINX 3a1ad. [IpMopuTeTHBIMU 3a1adaMu OCBOEHHUS Kypca
«I"'eomeTpumn» Ha 6a30BOM ypoBHE B 10—11 kitaccax siBIsitOTCS:

(dhopMHpOBaHHE MPEACTABICHUS O TEOMETPUHN KaK YaCTU MUPOBOM KYJIbTYpPhl U OCO3HAHUE €€ B3aHMOCBSI3H C OKPYKAIOUIUM MUPOM;

(¢hopMHpOBaHHE MPEACTABIECHUS O MHOTOIPAHHUKAX U TEJIax BpAallleHUs KaK O BaXHEHIINX MaTeMaTUYECKUX MOJEIISAX, MO3BOJISIONINX ONUCHIBATh U
M3y4aTh pa3Hble SIBJICHUS OKPYKAIOLIEr0 MUPA;

(hopMHpOBaHHE YMEHHUS paclo3HaBaTh Ha YepTekax, MOJIENIAX U B pEAIbHOM MHpPE MHOTOTPaHHUKH U TeJla BPALCHHUS;

OBJIJIEHUE METOaMHU PEIlIeHuUs 3a7jau Ha TIOCTPOEHUS Ha U300pa)KEHUAX MPOCTPAHCTBEHHBIX (DUTYD;

(hopMHpOBaHHE YMEHUS ONIEPUPOBATH OCHOBHBIMU MOHATUSMHU O MHOTOTPaHHHUKAX U TeJIaX BPalleHHsI U UX OCHOBHBIMU CBOMCTBAMHU;

OBJIaJICHUE aJITOPUTMAMU PEIICHHsS OCHOBHBIX TUIOB 3aJa4; (OpMUPOBAHHE YMEHHS MPOBOIUTH HECIOXHBIE J0Ka3aTelbHbIE PACCYKJICHUS B XOJIEe
pELIeHUs CTePEOMEeTPUUYECKUX 3a/1a4 U 3a/1a4 C MPAKTUUYECKUM COAEpKaHHEM;

pa3BUTHE UHTEJUIEKTYAJIbHBIX U TBOPYECKUX CIIOCOOHOCTEN 00ydaromuxcsl, TO3HABaTeIbHON aKTUBHOCTH, UCCIIEOBATENLCKUX YMEHUN, KPUTUUHOCTH
MBIIILJICHHUS;

(dbopmupoBanue PyHKIIMOHAIBHON rPaMOTHOCTH, PEJICBAaHTHONW M€OMETPUU: YMEHHE PAaClO3HABATh MPOSBICHUS T€OMETPHUUECKUX TOHITUNH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealIbHBIX JKU3HEHHBIX CUTYALUAX U IPU U3YUYEHUU APYrUX YUeOHBIX MPEIMETOB, IPOSBICHUS 3aBUCUMOCTEN 1 3aKOHOMEPHOCTEH,
(dbopMynupoBaTh UX Ha S3bIKE TEOMETPUU U CO3/IaBaTh F'€OMETPUYECKHE MOJETH, MPUMEHSITh OCBOCHHBI I'€OMETPUYECKHI ammapar Ui pelieHus
MPAKTUKO-OPUEHTUPOBAHHBIX 33]1a4, HHTEPIIPETUPOBATh U OLICHUBATD MTOJIyYCHHbBIE PE3YJIbTATHI.

OTIMYUTEIbHONH 0COOEHHOCTRLIO MpOorpaMMhbl SABJISICTCA BKIIFOUYCHUC B KYpC CTCPCOMCTPUM B HAYAJIC €TI0 U3YUCHUA 3a/1a4, pCIIACMbIX Ha YPOBHC
HUHTYUTUBHOI'O IIO3HAHUA, U OHpe,Z[eJ'IéHHLIM O6p2130M OpraHn3oBaHHas1 pa60Ta Haag HHMH, 4YTO CHOCO6CTBYIOT Pa3BUTHUIO JIOTHYCCKOI'O H
MMPOCTPAaHCTBCHHOI'O MBIIIJICHUS, CTUMYJIUPYCET IIPOTCKAHUC HHTYUTHUBHBIX ITPOLECCOB, MOTHUBUPYCT K ,Z[aJ'ILHeﬁHIeMy HU3YUCHUIO IpEeaMCETA.

Hpe,[[HOLITeHI/IC OTHaETCs HarxiJHO-KOHCTPYKTUBHOMY METOY 06y‘IeHI/I}I, TO €CTb TCOPECTUICCKUC 3HAHWA UMCIOT B CBOEM OCHOBE YYBCTBCHHOCTb
HpeﬂMeTHO-HpaKTquCKOﬁ JIesATeIbHOCTH. Pa3Butue MMPOCTPAHCTBCHHBIX Hpe,[[CTaBJ'ICHI/Iﬁ Yy ydqamuxcda B Kypce CTCpCOMCTPUU IMPOBOAUTCA 3a CUéT
peuIcHud 3aa4 Ha CO3JaHUC TPOCTPAHCTBCHHBIX o6pa30B " 3a/1a4 Ha OIICPpUPOBAHUC TTPOCTPAHCTBCHHBIMU 06pa3aMI/1. CO3I[8.HI/I€ 06pa3a MIpOBOAUTCH C
OHOpOfI Ha HarJIAHOCTb, a OIICPUPOBAHNC 06pa30M — B YCJIOBUAX OTBJICUCHUA OT HArNIAAHOCTH, MBICJICHHOI'O U3SMCHCHUS €0 UCXOJHOTO COACPKaHU .



OcHoBHbIE coziepKaTenbHble TMHUU Kypca «I'eomerpun» B 10—11 knaccax: «MHororpaHHuKn», «IIpsMble U IIIOCKOCTH B IPOCTPaHCTBEY, «Tena
BpalleHus», «BeKTopel U KOOpAWHATEI B IPOCTpaHCTBE». POPMUPOBAHHUE JIOTUYECKMX YMEHMM pAcHpelesseTcs HE TOJIBKO IO COJEp)KaTeIbHbIM
JUHUSM, HO U 110 ToAaM 00yYeHHUs Ha YPOBHE CPEIHEr0 00Iero oopa3oBaHusl.

Coneprxanue 00pa3oBaHHs, COOTBETCTBYIOIIEE IPEAMETHBIM pE3yIbTaTaM OCBOCHUS paboueii mporpaMMBl, pacipeaeéHHBIM MO T01aM 00y4YeHuUs,
CTPYKTYpPUPOBAHO TakuM 00pa3oM, 4TOObI OBJAJEHUE TIE€OMETPUYECKUMHU TOHATUSMU U HAaBBIKAMHU OCYIIECTBISJIOCH IOCIEAOBATEIbHO U
MOCTYMATENBHO, C COOJIFOJICHUEM TPUHIINIIA TPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHMUS BKITIOYAJIHCH B OOLIYIO CHCTEMY Ir€OMETPUIECKUX MTPEICTABICHUNA
oOyJaromuxcs, pacmpsis U yriryossist e€, 00pasys MPOYHbIE MHOYKECTBEHHBIE CBSI3H.

MECTO YYEBHOT' O KYPCA B YYEBHOM IIJTIAHE

Ha usyuenue reomerpun otBoautcs 2 yaca B Henento B 10 kiacce u 1 yac B Henenmto B 11 knmacce, Bcero 3a aBa roja oOyueHus - 102 yueOHbIX

yaca.
COJAEPKAHUE YYEBHOI'O KYPCA

10 KJIACC

IIpsiMble U MI0CKOCTH B IPOCTPAHCTBE

OCHOBHBIC MOHSATHSA CTEPCOMETPHUH. Tqua, npsAmMast, IMIOCKOCTb, IMPOCTPAHCTBO. Ilonsatre 00 akCMOMAaTHYECKOM IOCTPOCHHUHN CTCPCOMCTPHUU!
AKCHUOMBI CTCPCOMCTPHH U CIICACTBUA U3 HUX.

BzaumHoe PAaCIIOJIOKCHHUC IIPAMBIX B IIPOCTPAHCTBEC: IICPCCCKAIOIIUCCH, I1aPaIJICIIbHBIC U CKPCIIUBAIOIIHUCCA IIPAMBIC. HapaJ'IJ'IGJ'IBHOCTB MMPpsAMBIX U
MJIOCKOCTEHN B MMPOCTPAHCTBC: IIapPaJICIIbHBLIC IIPAMBIC B IIPOCTPAHCTBEC, I1aPaJICIIbHOCTD TpéX MMPpsAMBIX; ITAPAJICIIBHOCTD HpHMOﬁ U TNIOCKOCTH. YTJIBI C
COHAIIpaBJICHHbBIMU CTOPOHAMU; YIOoJl MCEKAY HOpPAMBIMU B IPOCTPAHCTBE. HapaHHeJ'IBHOCTB IUIOCKOCTEH: ImapayiCJIbHbIC IINIOCKOCTH, CBOMCTBaA
apaJiliCJIbHBIX IUIOCKOCTEH. HpOCTeI\/’IH_II/Ie MMPOCTPAHCTBCHHBIC (I)I/Il“prI Ha IJIOCKOCTU: TCTpasap, Ky'6, MapauieJICIrIICa; MIOCTPOCHUC CEYCHMH.

[lepneHIMKyIApHOCT NPSIMOM M IUIOCKOCTH: NEPIEHIUKYISPHBIE NPSAMBIE B IPOCTPAHCTBE, MPSAMBIEC MapajUIeIbHbIE U NEPIEHIUKYISPHBIE K
IJIOCKOCTH, MPU3HAK MEPHNEHAUKYISIPHOCTH IPSAMOM M IUIOCKOCTH, TEOPEMA O MPSIMON NMEPNEHIUKYJIIPHON INIOCKOCTU. YTJbl B IPOCTPAHCTBE: YrOJl
MEXAY NPSAMON M IJIOCKOCTBIO; ABYIPAaHHBIM YroJl, JMHEWHBIM yrosl JBYrpaHHOro yria. lleprneHauKkynsp M HakJIOHHBIE: PACCTOSIHUE OT TOUYKU J0



IUIOCKOCTH, PAcCTOSHUE OT TMpsIMOM J0 IUIOCKOCTH, TNPOEKIHUS (UIyphl Ha IUIOCKOCTh. llepneHIUKYIsIpHOCTh IUIOCKOCTEH: TNpHU3HAK
MEPIEHIUKYJIIPHOCTH JBYX IIOCKOCTEN. Teopema o TpEX neprneHauKymnsapax.

MHoOrorpaHHHuKHU

[loHATHE MHOrOrpaHHMKA, OCHOBHBIE IEMEHTHl MHOTIOIDAHHHUKA, BBIIYKJIBIC W HEBBIIIYKJIbIE MHOTOI'DAHHMKH; pa3BEPTKa MHOTOI'DAHHHKA.
[Tpu3ma: N-yronpHas Mpu3Ma; TpaHH ¥ OCHOBAHHSI IPU3MBI; IPsIMasi M HAKJIOHHAs IPU3MbI; OOKOBAs M MOJTHAS TOBEPXHOCTH MPpU3MBL. [lapamienenumnesn,
MPSIMOYTOJIbHBIN Mapajieenunes u ero ceoicTna. [lupamuna: N-yronbHasi nupamuia, rpaHd 1 OCHOBaHUE MUPaMUbl; O0KOBask U MOJIHAS [IOBEPXHOCTD
NMpaMH/ibl; TpaBUjbHAsE WU yCe4YE€HHas MNUpaMuIa. OJIEMEHTbl NpuU3Mbl U nupaMmujbl. [IpaBuibHbIE MHOTOTPAaHHUKU: IOHSATHUE IPABUIBHOIO
MHOTOTpaHHHUKA; ITpaBWIbHAs [IpU3Ma U MpaBUiIbHAs MHUpaMUa; IpaBUiIbHas TPEYrojibHas NUpaMUa U IpaBUIbHBINA TeTpasap; KyO. [IpeacraBinenue o

IMPpaBHUJIbHBIX MHOTOI'paHHUKAaX: OKTasaAp, A0OACKAd AP U UKOCA3AP. Ceuenus MPHU3MBI 1 TUPAMUIBI.

CI/IMMeTpI/Ifl B IMPOCTPAHCTBE: CUMMECTPUA OTHOCUTCIIbHO TOYKH, Hp?[MOfI, IUIOCKOCTH. DJIEMEHTHI CUMMCTpPHUU B IMMpaMHUax, apajluiCacnuicaax,
IIpaBHUJIbHBIX MHOTOI'paHHHKaX.

Brruncnenue 31eMeHTOB MHOTOTPAaHHUKOB: péOpa, AuaroHany, yribl. [1nomanas 60KoBol MOBEPXHOCTH U MOJHOM MOBEPXHOCTH MPSMON MPU3MBI,
IJIOLIa/1b OCHOBAHUH, TeopeMa 0 OOKOBOW MOBEPXHOCTH MpsiMON Mpu3Mbl. [lnomaas 60KOBOM MOBEPXHOCTHU U MOBEPXHOCTH MPAaBUILHOM MUPAMU/IBI,
Teopema o IIomaan yceu€HHon nupamusl. [Tousarue 06 00pémMe. OOBEM MUPaMUIBI, TPU3MBI.

[Tono6HnbIe Tema B mpocTpancTBe. COOTHOIIECHHS MEX Y TUIOMIAIMUA MMOBEPXHOCTEH, 00bEMaMu TIOIOOHBIX TEJI.

IINTAHUPYEMBIE PE3YJIbTATBI

JIMHHOCTHBIE PE3YJIBTATbBI

JIMyHOCTHBIE pe3yabTaThl OCBOEHUS MPOrpaMMbl ydeOHOro npeamera «MaremaThka» XapakTepu3yroTCs:

I'pazknanckoe BociMTaHue:

Cc(OPMHUPOBAHHOCTBIO IPAXKIAAHCKON MO3UIIMK 00YyUYaIOIIErocs KaK akTUBHOTO M OTBETCTBEHHOTO YJIeHa POCCUHCKOrO 00IIeCTBa, PeACTaBICHUEM
0 MaTeMaTW4YeCKUX OCHOBAaX (YHKIMOHHUPOBAHMS Pa3IMYHBIX CTPYKTYp, SBICHHH, MpOLEayp Tpa’kAaHCKOTO oOmiecTBa (BbIOOPHI, ONMPOCHl U Tp.),

YMCHHEM B3aHMOJICHICTBOBATh C COLIMAIbHBIMU HHCTUTYTaMH B COOTBETCTBUU C UX (I)YHKI_[I/IHMI/I W Ha3HAYCHUCM.

IIarpunoTnyeckoe BOCIMTAHHUE:



Cc(OPMHUPOBAHHOCTHIO POCCUICKOM IpaXTaHCKOW HIICHTUYHOCTH, YBAXKEHHUS K MPOILJIOMY U HACTOSIIEMY POCCUIHCKOM MaTeMAaTHKH, IIEHHOCTHBIM
OTHOIIIEHUEM K JIOCTHKECHHUSM POCCUHUCKUX MATEMATHKOB M POCCUMCKOM MATEMATHYECKOMW IIKOJbI, K MCIOJIb30BAHUIO ATUX JOCTHKECHUU B APYTHX
HayKaX, TEXHOJIOTHSIX, Cepax SIKOHOMUKH.

I[yXOBHO-HpaBCTBeHHOFO BOCIIUTAHUA:

0CO3HAHHMEM JIyXOBHBIX [ICHHOCTEH POCCHICKOTO Hapo1a; chOpMUPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHUS, STHUECKOTO MOBEJICHHS, CBSI3aHHOTO C
MIPaKTUYECKUM NIPUMEHEHUEM JIOCTHKEHUIN HayKU U I€ATEIbHOCTBIO YYEHOT0; OCO3HAHUEM JIMYHOT'O BKJIa/1a B IOCTPOEHHUE YCTOMYMBOIO Oy IyIIero.

IcTeTHYECKOE BOCIIUTAHHE:

ACTETUYECKUM OTHOIIEHHEM K MHUPY, BKJIIOYAsh ICTETUKY MaTeMaTHYECKHUX 3aKOHOMEPHOCTEH, OOBEKTOB, 3a/ay, PEIICHUN, PaCCYKICHUU;
BOCIIPUUMYHMBOCTBIO K MATEMAaTUYECKUM aCIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

du3znyeckoe BOCIIUTAHME:

c(OpPMHUPOBAHHOCTHIO YMEHHS NMPUMEHATh MaTeMaTUYeCKUe 3HaHHUS B MHTEpecax 370pOBOro M Oe3omacHoro obpasa >KM3HH, OTBETCTBEHHOTO
OTHOIIEHHUSI K CBOEMY 3JIOpPOBbIO (370pOBOE€ MUTaHUE, COATAHCHUPOBAHHBIA PEXUM 3aHATHA M OTHbIXa, peryispHas (u3nueckas aKTUBHOCTH);
(U3MYECKOTO COBEPIICHCTBOBAHUS, MPU 3aHATHUSAX CIIOPTUBHO-030POBUTEIBHOMN JAESITETbHOCTHIO.

TpynoBoe BocnuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM LIEHHOCTHU TPY10JI00MSI; HHTEPECOM K pa3iIMyHbIM cepaM Npo(ecCHOHAIBHON NeSITeIbHOCTH, CBA3aHHBIM C
MaTEMAaTUKOM 1 €€ MPUIIOKEHUSIMH, YMEHUEM COBEpPILIATh OCO3HAHHBIHM BbIOOp Oyayieil npodeccun U peaan30BbIBaTh COOCTBEHHbIE )KU3HEHHBIE IIaHBI;
TOTOBHOCTBIO M CHOCOOHOCTBIO K MAaTeMaTHYECKOMY 00pa30BaHUIO M caMOOOPAa30BaHUIO HA MPOTSDKEHUM BCEH JKM3HU; TOTOBHOCTBIO K aKTHBHOMY
YUYacCTHIO B PEILIEHUH IIPAKTUYECKUX 3a/1a4 MaTEMAaTUYECKON HaIllPaBJICHHOCTH.

JKOJI0TMYeCKOe BOCIIMTAHHE:

C(OPMHUPOBAHHOCTBIO 3KOJOIMYECKON KYJIBTYphl, IOHUMAHUEM BIMSHUSA COLMAIBHO-IKOHOMHUYECKHX MPOLECCOB HAa COCTOSHHE NMPUPOJHON U
COLIMAJIBHOM cpeJibl, OCO3HAHWEM TJI00abHOIO XapakTepa 3KOJIOIMYECKMX MpoOjeM; OpueHTaluuell Ha NMpUMEHEHHEe MaTeMaTHYeCKUX 3HAHUH AJIs
peleHus 3a1a4 B 00J1aCTH OKPYKarolLIel cpe/ibl, INTAHUPOBAHUS IOCTYIIKOB M OLIEHKU UX BO3MOXHBIX MOCIEICTBUM Ul OKpYXKarOIel Cpe/ibl.

HeHHOCTI/I HAYIHOI'0 MO3HAHUS:

C(bOpMI/IpOBaHHOCTBIO MHPOBO33pPCHUA, COOTBCTCTBYIOIICTO COBPEMCHHOMY YPOBHIO Pa3BUTUS HAYKH U O6H.ICCTBCHHOI>1 IMMPAaKTHUKHU, TIOHUMAHUCM
MaTeMaTHYECKOM HAYKH KaK C(bepbl YeJI0OBEYECKOM ACATCIIBHOCTH, OTAIlOB et Ppa3BUTHUA U 3BHAYUMOCTU JJIA Pa3BUTUA HTUBUIIU3AlUU; OBJIAICHUCM SA3bIKOM



MaT€MAaTHUKd M MaTeMaTHYeCKOM KyJIBTYpPOM KakK CpPEACTBOM IIO3HAHUS MHUPA; TOTOBHOCTBIO OCYIIECTBIATH IIPOEKTHYIO U HCCIIEI0BATEIBCKYIO
JEATENbHOCTh UHAVBUYaIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATHI

MeTtanpeaMeTHbBIE  pe3yNbTaThl  OCBOCHHS  NpOTpaMMbl  ydeOHOTO  mpeamera  «MaTemaTHKa»  XapaKTEpPH3YIOTCS  OBJAJICHUEM
VHUBEPCATHLHBIMHA HO3HAGAM EJIbHBIMU OCUCMBUSAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU — OUCMBUSIMY,  YHUBEPCATIbHbIMU — Pe2yIsmuUeHbIMU
oelcmeusImu.

1) YVuusepcanvuvie noznasamenvhuie oeticmsus, obecneuusarom opmuposanue OA308blX KOZHUMUBHBIX NPOYECCO8 00YUaAIouuxcs (0ceoenue
Memo008 NOZHAHUS OKPYHCAIOWe20 MUpa; NpUMeHeHUe 102U4eCKUX, UCC1e008amenbCKux onepayuil, yMeHuii pabomams ¢ ungopmayueti).

Ba3oBble Jornuyeckue aAeiicTBUA:

BBISIBIISITh U XapaKTEPU30BaTh CYLIECTBEHHbIE MPU3HAKH MaTEeMaTHUECKUX OOBEKTOB, MOHSTUN, OTHOIIEHHM MEXIy MOHATUSAMHU; (POPMYIHpPOBATH
oTmpeJieNieHus MOHATHI; yCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KiIacCU(UKALIUY, OCHOBaHMS JUIsl 000OLIECHUS U CPaBHEHMSI, KPUTEPUH MTPOBOAUMOIO
aHalu3a;

BOCIIPUHUMATh, GOPMYIUPOBATH U MPeoOPa30BBIBATH CYXKICHUS: YTBEPAUTEIbHBIEC U OTPUIIATEIbHbBIE, €IMHUYHbBIC, YACTHBIE U 00IIKE; YCIOBHBIE;
BBISIBIISITH MaTEMaTHUECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUns B (hakTaX, JaHHBIX, HAOIIOACHUSIX U YTBEPXKICHUSX; IPeIaraTh KpUTEPUH
JUIS BBISIBIICHUS 3aKOHOMEPHOCTEH U MPOTUBOPEUNii;

JieNlaTh BBIBOJIBI C MCIIOJIb30BAHUEM 3aKOHOB JIOTUKHU, AETYKTUBHBIX U UHIYKTUBHBIX YMO3aKIIOUCHHH, yMO3AKIIIOUEHUH TI0 aHAJIOTHH;

IIPOBOAXUTE CaAMOCTOATCIIBHO A0Ka3aTCJIbCTBA MaTEMATUUYCCKUX y’TBep}KI[eHI/Iﬁ (HpHMBIe n oT HpOTI/IBHOFO), BBICTpAMBATLb apryMmeHTAlHUIO, [IPHUBOJAUTDb
IPpUMEPLI U KOHTPIIPUMEPLI; 000CHOBBIBATH COOCTBEHHBIE CYXKJICHUS U BBIBOJbI;

BBIOMpATh CHOCOO pemieHus y4eOHOW 3anadyr (CpaBHUBATh HECKOJIBKO BAapUAHTOB pEIICHUS, BbIOMpaTh Hauboliee MOIXOIAIIMA ¢ y4ETOM
CaMOCTOSITEJILHO BBIJICIICHHBIX KPUTEPUEB).

Ba3oBrble ncciaenoBarTeLCKHe JelCTBUA:

HCIOJb30BaTh BOMPOCHI KaK HCCIEI0BATEIbCKUA HMHCTPYMEHT MO3HaHUS; (OPMYIHMPOBATH BOMPOCH, (DUKCHpyOIUME MpOTHBOpEYHE, Mpodiemy,
yCTaHaBJIMBaTh HCKOMOE U JJaHHOE, (POPMUPOBATH TMIIOTE3Y, APTYMEHTHPOBATh CBOIO MO3UINI0, MHEHHE;

IIPOBOJIUTH CaMOCTOSITEIbHO CIUIAHWPOBAHHBIN 3KCIEPUMEHT, HCCIeI0BaHUE N0 YCTAHOBJICHHIO 0COOEHHOCTEH MaTeMaTHUeCKOro 0ObEeKTa, SIBJICHUS,
npoliecca, BBISIBJICHUIO 3aBUCUMOCTEN MEX/ly 00BEKTaMH, SIBICHUSMH, IPOLIECCaMH;



CaMOCTOSTENIbHO (POPMYIIMPOBATH O00OOIIEHHSI U BBIBOJBI MO pe3yiabTaTaM MPOBEAEHHOTO HAOIIOJCHHUS, MCCIEIOBAHNUSA, OLICHUBATh JOCTOBEPHOCTD
MOJIyYEHHBIX PE3yJIbTaTOB, BBIBOJAOB M 0000IICHNUI;
MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHUE MPOIECCA, a TAKXKE BBIABUTATh MPEINOJIOKEHUS O €r0 Pa3BUTHH B HOBBIX YCIOBHSX.

Pabora ¢ undopmanueii:

BBISBIIATH Ae(hUIUTH HH(POPMAIMH, JTaHHBIX, HEOOXOIUMBIX [l OTBETA HA BOTIPOC U JUTS PELICHUS 3a1a4H;

BBIOMPATh HH(OPMAIHIO U3 UCTOYHHUKOB PA3JIMYHBIX TUIIOB, aHAIM3UPOBATH, CUCTEMAaTH3UPOBATh U HHTEPIIPETUPOBATH MHPOPMALIUIO PA3INIHBIX BUIOB
1 $OpM TIpeICTaBICHHUS,

CTPYKTYpUPOBaTh HH(POPMAIHIO, TPEACTABIATH €€ B pa3IMIHBIX (hopMax, MILTFOCTPHPOBATH I'papHUECKH;

OIICHUBATh HAAEKHOCTH HH(OPMAIIHH IO CAMOCTOSTENFHO CHOPMYIUPOBAHHBIM KPUTEPHSIM.

2) Vuusepcanvhvle KOMMyHUKamugHvle 0eticmeus, 00ecnevuusarom c@hopmuposaHHoCms COYUAIbHbIX HABLIKOE 00VUAIOUUXCSL.
OO01menue:

BOCIIPUHUMATDb U q)OpMy.TII/IpOBaTB CYXXICHHUA B COOTBETCTBUHU C YCIIOBUAMH U LECTISIMU O6H.[€HI/I${; ACHO, TOUHO, 'PaMOTHO BbIPpaXXaTh CBOIO TOYKY 3PCHUA
B YCTHBIX U MMCBbMCHHBIX TEKCTAaX, AaBaTh IMOSACHCHUS 110 X0y PCIICHUA 3a1a4l, KOMMEHTUPOBATDH HOHy‘IeHHBII;’I pE3YIbTAT,
B X0Ji¢ 00CYXKJICHHUS 3a7aBaTh BOTPOCHI IO CYIIECTBY 00CYKIaeMOM TeMBbI, IMPOOJIeMbI, pelaeMOU 3a/1a4M, BEICKA3bIBATh HJCH, HAIICJICHHBIC HA TOMCK
PEILICHHUS; COMTOCTABIIATH CBOU CY)KJIEHUS C CY)KJACHUSIMH APYrUX YYACTHUKOB JHAlIoTa, 0OHAPYXUBATh pa3inune U CXOJACTBO MO3UIHUI; B KOPPEKTHOM
dhopme hopMymTHpoOBaTh pa3HOTIIACHS, CBOM BO3PKCHHUSI;
MIPEJICTaBIATh PE3YIbTAThl PELLICHUS 3a/1a4H, SKCIIEpUMEHTA, HCCIIEA0BAHNUS, TPOEKTA; CAMOCTOATEIHHO BBIOMPATh (POpMaT BBICTYILIEHUS ¢ YIETOM 3a/1a4
Mpe3eHTAlH U 0COOCHHOCTEH ayIuTOPHUH.

CoTpyaHunyecTBo:

MMOHMMATh W MCIOJIb30BaTh MPEHMYIIECTBA KOMAHJIHOW M WHIUBUAYAJIbHON pa0OThI MPH PEIICHUH Y4eOHBIX 3ajad; MPUHUMATH IEJIb COBMECTHOMN
JESTeILHOCTH, TUIAHUPOBATh OPraHU3allMI0 COBMECTHON pPabOTHI, paclpeaeisaTh BHIBI paldOT, JIOTOBAapHUBATHCSA, OOCYKJATh IMPOIECC M PE3yJIbTaT
paboThl; 00001aTh MHEHUST HECKOJIBLKHX JTFOJICH;

y4acTBOBaTh B TPYHIOBBIX (Gopmax paboThl (0OCYKICHUS, OOMEH MHEHUH, «MO3TOBBbIC IITYPMbI» M HHBIC); BBIIOJIHATH CBOK 4YacTh PabOTHI M
KOOPJAMHUPOBaTh CBOU [CHCTBUS C JPYTMMHU WICHAMH KOMaHJbI; OIICHUBATh KayeCTBO CBOEr0 BKIaJa B OOIMIMKA MPOIYKT IO KPUTEPHSIM,
CcOPMYJIMPOBAHHBIM YYaCTHUKAMH B3aHMOICHCTBHSL.

3) YHM6€pCClﬂbel€ pezyiiamuéHble 0@12677161/{}1, obecneuusarom qbopMupoeaHue CMbICI08bLX YCNIAHOBOK U IHCUSHEHHbBIX HABLIKOB TUYHOCMU.
Camoopranmn3anus:

COCTaBJIATH IUIAH, AITOPUTM PELICHUS 3aJjaui, BEIOMPATh CIOCO0 pelIeHus ¢ y4ETOM UMEIOLIUXCS PECYpCOB M COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHPOBATh M KOPPEKTHUPOBATh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOM MH(pOpMaLuu.



CaMOKOHTPOJIb:
BJIaACTh HaBbIKaMH MO3HaBaTCILHOM pe(bJICKCI/II/I KaK OCO3HaHHs COBCPIIACMBIX I[CI\/JICTBI/II\/JI N MBICIIUTCIIBHBIX MPOUCCCOB, UX PC3YIIbTATOB; BJIAACTH
CIIoco6amMy caMOIPOBEPKH, CAMOKOHTPOJISI IIPOLIecca U pe3yIbTaTa PEelIeHNsI MaTeMaTHUeCKOH 3a1auH;
NpeABUACTb TPYAHOCTHU, KOTOPBLIC MOT'YT BOSHHUKHYTH IIPpU PCIICHUMN 3ada4l, BHOCUTb KOPPCKTUBLI B ACATCIIBHOCTh HA OCHOBC HOBBIX O6CTO$IT€JIBCTB,
JaHHBbIX, HaﬁHeHHBIX OHII/I6OK, BBIABJIICHHBIX Tp}Q[HOCTCI)i;

OLICHMBATh COOTBETCTBUE pe3yJbTaTa 1I€JId U YCIOBUAM, OOBSACHATh IPUUUHBI JOCTHKEHUS WK HEJOCTHKEHUSI PE3YJIbTaTOB JAESTEIbHOCTH, HAXOAUTh
OmMOKY, TaBaTh OIICHKY MIPHOOPETEHHOMY OIIBITY.

HNPEAMETHBIE PE3YJIbTATbBI

10 KJIACC

OnepupoBarh MOHATHUAMU: TOUKA, MPsAMas, INIOCKOCTb.

[IpyuMeHSITh aKCMOMBI CTEPEOMETPHUH U CIEJCTBUS U3 HUX MPHU PEIICHUH T€OMETPUUECKUX 3a/1aY.
OnepupoBarh NOHATUAMU: MApaIEIbHOCTh U MEPHIEHAUKYISIPHOCTD MPSMBIX U TIOCKOCTEH.
KnaccuduimpoBars B3auMHOE pacroiosKeHUE MPSAMBIX U TJIOCKOCTEH B TPOCTPAHCTBE.

OHepI/IpOBaTB IIOHATHUAMM . I[ByrpaHHBIﬁ YroJi, rpaHu ABYI'paHHOTO YyTJia, pe6po ABYI'PaHHOTO YyI'Jia, JIMHEMHBIN yroJ ABYIrpaHHoOro yriia; rpagycHast
MEpa ABYI'PAHHOIO YyrJIia.

OHepI/IpOBaTB MNOHATUAMU: MHOTOT'PAHHHUK, BLIHYI(HLIﬁ n HeBbIHy’KJIBIfI MHOT'OT'paHHUK, 3JICMCHTBI MHOTOT'paHHUKA, HpaBPIJ'IBHBII:I MHOTI'OT'paHHUK.
Pacno3HaBaTh OCHOBHBIE BU/IBI MHOTOI'PAaHHHUKOB (HI/IpaMI/II[a; npusma, HpHMOYFOHBHLIﬁ apaJiICJICIHUIIC, Ky6)

KJ'IE[CCI/I(bI/II_II/IpOBaTL MHOT'OI'paHHUKH, BBI6I/Ipa$I OCHOBaHHsA OJId KJ'IaCCI/I(I)I/IKaI_[I/II/I (BBIHYKJ'IBIC N HCBBIITYKJIBIC MHOT'OI'PAHHUKH, IMPAaBUJIBHLIC
MHOT'OT'paHHUKHU; IPAMBIC 1 HAKJIIOHHBIC IIPU3MBI, HapaJIJlCJICHI/IHCI[BI).



OnepupoBaTh NOHATUAMU: CEKyIIasl INIOCKOCTb, CE4EHNE MHOTOTPAaHHHUKOB.
OOBSACHATH MPUHIUIBI TTOCTPOCHUS CEUSHHI, UCTIONB3YSI METOJI CIIC/IOB.

CTpouTh CEYeHH MHOTOTPAHHUKOB METOJIOM CIIE/IOB, BBIIIOJHATH (BBIHOCHBIE) INIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BHI
CBEpXyY, COOKY, CHH3Y.

Pemate 3aaa4i Ha HAXO0XACHHUEC I'COMCTPHUYCCKUX BCIWYHH I10 06pa3uaM HJIN aJITOpUTMaM, IMPUMCHAA NU3BCCTHBIC aHAJTTUTUYCCKUC MCTOAbI IIPU
PEIICHNHU CTAHAAPTHBIX MATEMATUYCCKUX 3a/la4 Ha BBIYHMCIICHHUC paCCTOﬂHI/Iﬁ MCXKAY ABYMs TOYKaMH, OT TOYKHU JO Hp?[MOfI, OT TOYKHU OO ITIJIOCKOCTH,
MCXKAY CKPCIIUBAOIIUMUCA ITPSAMBIMU.

Pemate 3aaa4i Ha HAXO0XACHHUEC IT'COMCTPUYCCKUX BCIWYHH I10 o6pa3uaM WK aJirOpyuTMaM, NMPUMEHAA U3BCCTHBIC AHAJIMTUYCCKHUEC METO/AbI IIpU
PEIICHNU CTAHAAPTHBIX MATEMATHYCCKUX 3a1a4 Ha BBIYUCIICHHUE YI'TIOB MCKAY CKPCIIMBAIOIIUMUCA MTPSAMBIMA, MCKIOY pr[MOfI " IJIOCKOCTBIO, MCKIY
IIJIOCKOCTAMMU, ABYT'PAHHBIX YTJIOB.

Boruncnsate 00bEMBI U TUIOIIAIU TOBEPXHOCTENH MHOTOTPAaHHUKOB (TIpU3Ma, MTUPaMU/Ia) C IpUMeHEeHHEM (POPMYIT; BBIYUCIIATH COOTHOIICHUS MEXKIY
TUIOUIAIIMU MTOBEPXHOCTEN, 00bEMaMHU 110I00HBIX MHOTOTPAaHHUKOB.

OHepI/IpOBaTI) MOHATUAMU: CUMMETPUS B IPOCTPAHCTBE, HEHTP, OCh U MIIOCKOCTh CUMMETPHHU,; LICHTP, OCh U IIJIOCKOCTh CUMMCTPHU (bPIprBI.

W3Bnekarb, mpeoOpa3oBbIBATh U HHTEPHPETUPOBATH HH(OPMALMIO O MPOCTPAHCTBEHHBIX T€OMETPUYECKHUX (UTrypax, NMpEeACTaBICHHYIO Ha
yepTexax U pUCyHKax.

[IpumensaTh reomerpuyueckue (GaxkThl IS PELICHUS CTEPEOMETPUUYECKUX 3ajad, MPEANoaraoluxX HEeCKOJIbKO I1aroB PElIeHHs, €ClId YCIOBUS
MIPUMEHEHHUS 3a/1aHbI B IBHOU opme.

HpI/IMeHHTB HpOCTCﬁMHC IMpOorpaMMHBIC CPEACTBA U JICKTPOHHO-KOMMYHHKAIIMOHHBIC CUCTEMBI IIPHU PCHICHUNU CTECPCOMETPUICCKUX 3a1ay.

HpI/IBOI[I/ITB MMPpUMCPBI MAaTEMATHYCCKHUX SaKOHOMepHOCTCﬁ B IIPUPOJAC U )KU3HHU, PACIIO3HABATD IMMPOABICHUEC 3dKOHOB '€COMETPHUU B UCKYCCTBC.

HpI/IMeHHTB MOJIYYCHHBIC 3HAHHWA HaA NPAKTUKC: aHAJIM3UPOBATH PCAJIbHBIC CUTyallUM U NPUMCHATH H3YUCHHBIC INMOHATHUA B IPOLECCC ITOHCKA
PCUICHUA MATCMATUYCCKHU C(i)OpMYHHpOBaHHOﬁ HpO6J'IeMLI, MOJCIIMPOBATh PCAJIbHBIC CHUTYyAllUW Ha A3BIKEC I'€OMCETPUHU, HCCICHOBATH ITOCTPOCHHBIC
MOZACIN C HCIIOJIb30BAHHUCM I'COMCTPHYCCKHX MOHATUU U TCOPEM, allllapara anre6pbl; peimiatb HPAKTUYCCKUC 3aJadd, CBA3AHHBLIC C HAXOXKICHHCM

TCOMETPHUICCKUX BCINYHH.

TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC



Ne HanmenoBanue pa3fesnoB U TeM IpOrpamMMel KonnuectBo yacos OnexTpoHHbIe (IU(PPOBHIC)

n/n Bcero  KonTposnbHbIe [IpakTuueckue 00pasoBaTe/IbHBIC PECYPCHI
paboTsl paboThI
BBenenue B ctepeoMeTpuio 10 BBeaute 3HaueHue BBeAWTE 3HaueHue [[]]
2 Ilpsmble 1 IUIOCKOCTH B pocTpaHcTBe. [lapamiensHOCTh 12 1 BBeauTe 3HaueHue [[]]
MPSIMBIX U IJIOCKOCTEN
3 [eprieHANKYISAPHOCTD MPSIMBIX U TIOCKOCTEH 12 BBemute 3HaueHHe BBeauTe 3HaueHue [[]]
4 VYTIIbI MEXIY TPSIMBIMA U TUIOCKOCTSIMH 10 1 BBeuTe 3HadeHue [[]]
5 MHoTrorpaHHUKH 11 1 BBeuTe 3HaueHue [[]]
6 OOBEMBI MHOTOTPAaHHUKOB 9 1 BBeauTe 3HaueHue [[]]
7 [ToBTOpEHUE: CeUeHUSs!, PACCTOSIHUS U YTJIbI 4 1 BBeauTe 3HadeHue [[]]
Jlo0aBUTE CTPOKY
OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 68 5 0
IMMOYPOYHOE IIJTAHUPOBAHHE
10 KJIACC
Ne Tema ypoxka KonnuecTBo 4yacoB Hara  DnexktpoHHbIE IUPPOBLIE
/i Bcero Kontpomsabie Ilpaktuueckue H3Y1CHUA 00pa3oBaTeIbHBIC
paboThI paboThI pecypcebl
1  [[OcHOBHBIE TOHATHS CTEPEOMETPUH: TOUKA, IPsSIMasi, IJIOCKOCTD, 1 BBE/IUTE BBEIUTE Beeaute [[]]
npocTpaHcTBo. [IpaBuiia H300pakeHUsT HA PUCYHKAX: H300paKCHHS 3Ha4YCHUE 3HA4YCHUE Jary
MIJIOCKOCTEH, MapauIeIbHBIX MPSMBIX (OTPE3KOB), CEPEIUHBI OTPe3Ka] |
2  [[IMonsaTus: mepecekaronrecs MIOCKOCTH, IepeceKaronmecs npsmas - 1 BBEIIUTE BBEIUTE Beeaute [[]]
IJIOCKOCTH || 3HaA4YCHUE 3HA4YECHUE Jary
3 [[[MomsaTus: mepecekaronirecs MIOCKOCTH, MepeceKaronecs npsmas 1 1 BBEIIUTE BBEIUTE Beeaute [[]]
IJIOCKOCTH || 3HA4YCHUE 3HA4YECHUE Jary
4 [[3HaKOMCTBO C MHOTOTPaHHUKaMH, U300paKEHIE MHOTOTPaHHUKOB 1 BBEIIUTE BBE/IUTE Beeaute [[]]
Ha PUCYHKAX, Ha MPOCKIIMOHHBIX YepTeKax| | 3HA4YCHUE 3HAa4YCHUE Jary
5 [[HauanbHble cBefieHUs O KyOe ¥ MUpaMuje, X pa3BEPTKU U Mojenu. 1 BBEIIUTE BBEIIUTE Beeaute [[]]
CeveHusi MHOTOTPaHHHUKOB] | 3HA4YCHUE 3HAa4YCHUE Jary
6 [[HauanbHble cBeZieHUS O KyOe M MUpaMUJIE, UX pa3BEPTKU U MoJenn. 1 BBE/IUTE BBE/INTE Beeaute [[]]
CeueHHss MHOTOTPaHHHKOB] | 3HaYCHHE 3HAYCHHE nary
7 [[TlonaTHe 06 aKCHOMATHYECKOM MOCTPOCHUH CTEPEOMETPHUH: 1 BBE/IUTE BBE/IUTE Beeaute [[]]

AKCUOMBI CTCPCOMCTPUH U CICACTBUA U3 HI/IX]] 3HA4YCHUC 3HA4YCHHC Aary



Ne Tema ypoxka KonnuecTBo yacos Hara  DnextpoHHBIE IU(POBLIE

/1 Bcero Kontposbhbie Ilpaktuueckne H3YICHHA 00pa3oBaTeIIbHEIC
paboThI paboThl peCypChl
8 [[IlonsTHE 00 aKCMOMATUYECKOM MTOCTPOCHHUH CTEPEOMETPHUHU: 1 BBEIIUTE BBEIIUTE BBeaute [[]]
AKCHOMBI CTEPEOMETPUH U CIICICTBHS U3 HUX] ] 3HAYCHHE 3HAYCHUE Jary
9 [[IlonsTHE 00 aKCMOMATUYECKOM ITOCTPOCHHUH CTEPEOMETPHUH: 1 BBEIIUTE BBEIIUTE Beeaute [[]]
AKCHOMBI CTEPEOMETPUH | CIICACTBHS U3 HUX] ] 3HAYCHHE 3HAYCHUE Jary
10 [[TToHsiTHE 00 AKCHOMATHYECKOM ITOCTPOCHHUH CTEPEOMETPHUHU: 1 BBEIIUTE BBEJIUTE BBeaute [[]]
AKCHOMBI CTEPEOMETPUH | CIICACTBHS U3 HUX] ] 3HAYCHHE 3HAYCHUE Jary
11 [[B3auMHOE pacmoIo)eHUe MPSMBIX B IPOCTPAHCTRE: 1 BBEIIUTE BBEJIUTE BBeaute [[]]
nepeceKarolnecs, mapauielibHbIe U CKPEIINBAIOIIUecs psmbie] ] 3HAYCHHE 3HaYCHHE Jary
12 [[IlapaminensHOCTh MPSAMBIX U TUIOCKOCTEH B IPOCTPAHCTBE: 1 BBEIINTE BBEIUTE Beeaute [[]]
napajiesibHbIe MPSIMbIE B IPOCTPAHCTBE; MapalIeIbHOCTh TPEX 3HAYCHHE 3HAYCHHE nary
MPSIMBIX] |
13 [[ITapamiensHOCTh MPSMBIX U TUIOCKOCTEH B TPOCTPAHCTBE: 1 BBEIINTE BBEIUTE Beeaute [[]]
[MapanienbHOCTh IPSIMO# U TIOCKOCTH ] | 3HaYEeHUE 3HaYEeHHE Jary
14 [[Yrubl ¢ coHampaBlIeHHBIMU CTOPOHAMHU ] 1 BBEJIUTE BBEJIUTE BBeaute [[]]
3HAYCHHE 3HAYCHHE nary
15 [[Vroa mexmy MpsIMBIMHU B POCTPaHCTBE] ] 1 BBE/IUTE BBEIUTE BBeaure [[]]
3HAYCHHE 3HAYCHHE nary
16 [[Yroa mexmy MpsIMBIMHU B IPOCTPaHCTBE] ] 1 BBE/IUTE BBEJIUTE Beeaute [[]]
3HAYCHHE 3HAYCHHE nary
17 [[ITapaymenbHOCTh MUIOCKOCTEH: MapaieIbHbIE TUIOCKOCTH || 1 BBEIUTE BBEIUTE BBeaure [[]]
3HAYCHHE 3HAYCHHE nary
18 [[CsoiicTBa mapaieabHBIX IOCKOCTEH] ] 1 BBE/IUTE BBEJIUTE BBeaure [[]]
3HAYCHHE 3HAYCHHE nary
19 [[IIpocreiinue npocTpaHCTBEHHBIE (DUTYPhI HA IIIOCKOCTH: TeTpasap, 1 BBE/IUTE BBE/IUTE Beeaute [[]]
Ky0, mapasienenumesn]] 3HAYCHHE 3HAYCHHE nary
20 [[IMoctpoenue ceucHwmiA]] 1 BBEJIUTE BBEJIUTE Beeaure [[]]
3HAYCHHE 3HAYCHHE nary
21 [[IoctpoeHue ceueHwid] ] 1 BBEIIUTE BBEIUTE Beeaute [[]]
3HAYCHHE 3HA4YCHUE Jary
22 KoutponbHas padota no teme [["[IpsiMbie U MITOCKOCTH B 1 1 BBEIUTE BBenute [[]]

npocrpancTse. [lapamienbHOCTh NPAMBIX U IIIocKocTen" ]| 3HAYCHHE JaTy



Ne Tema ypoxka KonnuecTBo yacos Hara  DnextpoHHBIE IU(POBLIE

/11 Bcero Koutponbhbie Ilpaktuyeckue H3YICHHA 00pa3oBaTeIIbHEIC
paboThI paboThl peCypChl
23 [[[lepnieHAMKYASPHOCTD MPSIMOI U TUIOCKOCTH: TIEPIIEHAUKYIISPHBIE 1 BBEIUTE BBEIUTE Beeaute [[]]
IIpsIMBIE B ITPOCTPaHCTBE] | 3HA4YCHHE 3HA4YCHHE JaTy
24  [[IIpsiMble MapayiebHBIE U IEPIICHIUKYIISIPHBIC K ITIOCKOCTH || 1 BBEIIUTE BBEIIUTE Beeaute [[]]
3HAYCHHE 3HAYCHHE nary
25 [[IIpsiMble mapayiebHBIE U MIEPIICHINKYIISIPHBIC K IMTIOCKOCTH || 1 BBEIIUTE BBEJIUTE BBeaute [[]]
3HAYCHHE 3HAYCHHE nary
26 [[IIpu3HaK MepneHAUKYISIPHOCTH MPSIMOU U TUIOCKOCTH] | 1 BBEIIUTE BBEJIUTE BBeaute [[]]
3HAYCHHE 3HAYCHHE nary
27 [[IIpu3HaK MepneHAUKYISIPHOCTH MPSIMOU U TUIOCKOCTH] | 1 BBEIIUTE BBEJIUTE BBeaute [[]]
3HAYCHHE 3HAYCHHE nary
28 [[Teopema o mpsMOii IEPHICHANKYISIPHOH MIIOCKOCTH | ] 1 BBEIUTE BBEIINTE Beeaute [[]]
3HAYCHHE 3HAYCHHE nary
29 [[Teopema o mpsMOii EPIICHANKYISIPHOH IJIOCKOCTH ] 1 BBEIUTE BBEIINTE Beeaute [[]]
3HAYCHHE 3HAYCHHE nary
30 [[Teopema o mpsMOIi IEPIICHANKYIAPHOMN MIIOCKOCTH] ] 1 BBE/INTE BBEJIUTE BBeaute [[]]
3HAYCHHE 3HAYCHHE nary
31 [[[TeprieHaAUKYIAP U HAKIOHHBIC: PACCTOSTHHE OT TOYKH JI0 IUIOCKOCTH, 1 BBE/IUTE BBEJIUTE BBeaute [[]]
paccTostHue OT MPSMOM JI0 TNIOCKOCTH || 3HA4YECHUE 3HA4YEHUE Jary
32 [[IleprieHIUKYISAp U HAKIOHHBIC: PACCTOSHUE OT TOYKH JIO TUNIOCKOCTH, 1 BBE/IUTE BBE/IUTE Beeaute [[]]
pacCTOsSHKUE OT MPSAMO¥t 10 TIOCKOCTH ] | 3HAYCHHE 3HAYCHHE nary
33 [[IleprieHIUKYISAp U HAKIOHHBIC: PACCTOSHUE OT TOYKH JIO IUNIOCKOCTH, 1 BBE/IUTE BBE/IUTE Beeaute [[]]
PacCTOsSHKUE OT MPSAMO¥t 10 TIOCKOCTH] | 3HAYCHHE 3HAYCHHE nary
34 [[IleprieHIUKYISAp U HAKIOHHBIC: PACCTOSHKUE OT TOYKH JIO IUNIOCKOCTH, 1 BBE/IUTE BBE/IUTE Beeaute [[]]
PacCTOsSHKUE OT MPSAMO¥ 10 TIOCKOCTH] | 3HAYCHHE 3HAYCHHE nary
35 [[Yrasl B IPOCTPAHCTBE: YrOJI MEKIY MPSIMOM U IIIOCKOCTHIO] ] 1 BBE/IUTE BBE/IUTE Beeaute [[]]
3HAYCHHE 3HAYCHHE nary
36 [[AByrpaHHBI# yroJi, TUHEHHBIH Yroj IBYrPaHHOTO yria)] 1 BBE/IUTE BBE/IUTE Beeaute [[]]
3HaYCHHE 3HAYCHHE Jary
37 [[AByrpaHHBI# yroJi, TUHEHHBINH Yroj IBYrPaHHOTO yrial] 1 BBE/IUTE BBE/IUTE Beeaute [[]]
3HaYCHHE 3HAYCHHE Jary
38 [[IlepreHIUKYIAPHOCTD TNIOCKOCTEH: MPU3HAK MEPIEHIUKYIIpHOCTH 1 BBE/IUTE BBE/IUTE Beeaute [[]]

ABYX HHOCKOCTCﬁ]] 3HA4YCHUC 3HA4YCHHC Aary



Ne Tema ypoxka KonnuecTBo yacos Hara  DnextpoHHBIE IU(POBLIE

/1 Bcero Kontposbhbie Ilpaktuueckne H3YICHHA 00pa3oBaTeIIbHEIC
paboThI paboThl peCypChl
39 [[I[leprieHAMKYASAPHOCTH IIOCKOCTEH: MPU3HAK NEePIeHAUKYIsipHOCTH 1 BBEIUTE BBEIUTE Beeaute [[]]
JBYX IJIOCKOCTEH ] | 3HAaYEHUE 3HAYEHUE Jary
40 [[IleprieHAMKYISAPHOCTH IDIOCKOCTEN: MPU3HAK NepHIeHIUKYIsipHOCTH 1 BBEIUTE BBEIUTE Beaute [[]]
JBYX IJIOCKOCTEH | ] 3HAYEHUE 3HAYEHUE Jary
41 [[Teopema o Tp€X mepneHIUKYIsApax]| 1 BBEIIUTE BBEJIUTE BBeaute [[]]
3HAYCHHE 3HAYCHHE nary
42 [[Teopema o Tp€X meprneHIUKYIsApax]] 1 BBEIIUTE BBEJIUTE BBeaute [[]]
3HAYCHHE 3HAYCHHE nary
43 [[Teopema o TpEX mepneHIUKYIIpax]| 1 BBEIIUTE BBEJIUTE BBeaute [[]]
3HAYCHHE 3HAYCHHE nary
44 KontpombHas padora 1o TeMam [["[leprneHauKyIsspHOCTh PSMBIX U 1 1 BBEIINTE Beeaute [[]]
mIocKoCcTe" 1 "YTIIbI MEX Ty MPSAMBIMH H TUIOCKOCTSIMU'" || 3HAYCHUE Jary
45 [[TloHATHE MHOTOTpaHHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOTPAHHHKA, 1 BBEJIUTE BBEJIUTE BBeaute [[]]
BBIMYKJIBIC M HEBBIMYKIIbIE MHOTOIPaHHUKH; pa3BEPTKa 3HAYCHHE 3HAYCHHE nary
MHOTOTpaHHUKa] |
46 [[[Ipu3ma: n-yroyibHas Mpu3Ma; rPaHd ¥ OCHOBAHMS NPU3MBI; psiMast 1 BBE/IUTE BBEIUTE BBeaure [[]]
Y HAaKJIOHHAs IPU3MbI; OOKOBAsI U MMOJTHAS TOBEPXHOCTD MPU3MBbI ] | 3HAYCHHE 3HAYCHHE nary
47 [[[apanmenenure, MPAMOYTOJbHBIN MapaIeIeuIea U ero 1 BBE/IUTE BBEJIUTE Beeaute [[]]
CBOMCTBA] | 3HaA4YCHUE 3HA4YECHUE Jary
48 [[IIupamupa: n-yrojibHas MUpaMuia, TPaHU U OCHOBaHKWE nupaMuibl; 1 BBE/IUTE BBE/IUTE Beeaute [[]]
OOKOBas M MOJIHAS TIOBEPXHOCTH MUPAMHU/IBI; PABUIIbHAS M YCCUEHHAS 3HAYCHHE 3HAYCHHE nary
nupamuaal |
49 [[IIpaBuUsibHBIC MHOTOTPAHHHUKHU: TIOHATHE MTPABHUILHOTO 1 BBE/IUTE BBE/IUTE Beeaute [[]]
MHOTOTPaHHHKA; IPAaBUIIbHAS IPU3Ma U MPaBUJIbHAS MHPAMUJIA; 3HAYCHHE 3HAYCHHE nary
NpaBUIbHAS TPEYroJIbHAS MUPAMK/IA U TIPABHIBHBINA TETpasap; KyO]]
50 [[IIpencraBieHre O MPAaBUILHBIX MHOTOTPAHHUKAX: OKTAIP, 1 BBE/IUTE BBE/IUTE Beeaute [[]]
J0AEKadIp U UKocasap.]] 3HAYCHHE 3HAYCHHE nary
51 [[CummeTpHs B IPOCTPAHCTBE: CHMMETPHSI OTHOCUTEIBHO TOYKH, 1 BBEIIUTE BBEIUTE Beeaute [[]]
MPSIMO¥, TUIOCKOCTHU. DIIEMEHTBI CHMMETPHH B TTHPaAMKJIaX, 3HAYCHHE 3HA4YCHUE Jary

HnapaJjuiejcnmIeaax, rnmpaBUJIbHbIX MHOFOFpaHHI/IKaX]]

52 [[BeruucieHue 31eMEeHTOB MHOTOTPaHHUKOB: p&0pa, TuaroHasiu, 1 BBEJIUTE BBEJIUTE Beeaute [[]]
yrisl] | 3HA4YCHUE 3HAYCHUE JaTy



Ne Tema ypoxka KonnuecTBo yacos Hara  DnextpoHHBIE IU(POBLIE

/11 Bcero Kontposbhbie Ilpaktuueckne H3YICHHA 00pa3oBaTeIIbHEIC
paboThI paboThl peCypChl
53 [[I[Inomaas GOKOBOM MOBEPXHOCTHU M MOJIHOW MOBEPXHOCTH MPSAMOM 1 BBEIUTE BBEIUTE Beeaute [[]]
MPU3MBI, IUIOMIAb OCHOBAaHHIA, TeOpeMa 0 OOKOBOW TTOBEPXHOCTH 3HAUYCHHE 3HAYCHHE nary
MPSIMON ITPU3MBI] |
54 [[ITmomanas GOKOBOM MOBEPXHOCTU U MOBEPXHOCTH MPABUIBHOM 1 BBEIUTE BBEINTE Beaute [[]]
MUPaMHUIBI, TEOPEMa O IO OOKOBOW MOBEPXHOCTH YCEUEHHON 3HAYCHHE 3HAYCHHE nary
MUpaMU/IbI | |
55 KontponbHas padora mo teme [["MHororpaHHukH"] ] 1 1 BBEIUTE Beeaute [[]]
3HAYCHHE nary
56 [[TlonsTue 06 00béMe]] 1 BBEIIUTE BBEJIUTE BBeaute [[]]
3HAYCHHE 3HAYCHHE nary
57 [[O0BEM tupamusl]] 1 BBEJIUTE BBEJIUTE BBeaute [[]]
3HAYCHHE 3HAYCHHE nary
58 [[O6BEM mupamup|] 1 BBEIINTE BBEIINTE Beeaute [[]]
3HAYCHHE 3HAYCHHE nary
59 [[O6BéM mupaMupl]] 1 BBE/INTE BBEJIUTE BBeaute [[]]
3HAYCHHE 3HAYCHHE nary
60 [[O6BEM mupaMupl]] 1 BBE/IUTE BBEJIUTE BBeaure [[]]
3HAYCHHE 3HAYCHHE nary
61 [[O0BEM mpusmbl]] 1 BBE/IUTE BBEJIUTE BBeaure [[]]
3HAYCHHE 3HAYCHHE nary
62 [[O0BEM mpusmbl]] 1 BBE/INTE BBEJIUTE Beeaure [[]]
3HAYCHHE 3HAYCHHE nary
63 [[O0BEM mpu3mbl] ] 1 BBEIIUTE BBEJIUTE Beeaure [[]]
3HAYCHHE 3HAYCHHE nary
64 KoutponbHas pabora no teme [["OO0bEMBI MHOTOTPaHHUKOB'" || 1 1 BBEJMTE Beeaute [[]]
3HAYCHHE nary
65 IloBropenue, 0000IIEeHHE crcTeMaTH3alus 3HaHui. [[[TocTpoeHue 1 BBE/IUTE BBE/IUTE Beeaute [[]]
CeYeHHI B MHOTOTpaHHUKeE] | 3HAUCHHUE 3HAYCHUE naTy
66 IloBropenue, 0000IIEHNE CHCTEMATH3aLUs 3HAaHUH. [[Berancienue 1 BBEIIUTE BBEJIUTE Beeaute [[]]
PaCCTOSHHIA: MEX/TY ABYMsI TOYKAMH, OT TOYKH JI0 MPSIMO#, OT TOUKH 3HAUCHHUE 3HAYCHUE JaTy

JI0 TUIOCKOCTH, MEXAY CKPEIIUBAIOIINMUCS TPSIMBIMH | |



Ne Tema ypoxka
/o

67 WroroBas KOHTpOJIbHAS paboTa

68 IloBTopeHue, 0600IIEHUE CHCTEMAaTH3allNs 3HaHUH. [[ Beraucnenue
YTJIOB: MKy CKPEIIHBAOIIIMMHICS PSIMBIMH, MEXITY MPSIMON 1
IJIOCKOCTBIO, IBYTPAHHBIX YIJIOB, YIJIOB MEXIY MIOCKOCTAMH | |

Jl06GaBHUTbH CTPOKY
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME

KonuuecTBo 4yacoB Hara DnekTpoHHbIE TH(PPOBBIC

Bcero Koutponbhbie Ilpaktuyeckue H3YICHHA 00pa3oBaTeIIbHEIC
paboThI paboThl peCypChl
1 1 BBEIUTE Beeaute [[]]
3HaYCHUE nary
1 BBEIUTE BBEIUTE Beaute [[]]
3HAUCHUE 3HAYCHHE nary
68 5 0



