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MMOACHUTEJIBHASA 3AIINCKA

PaGouast mporpamma yde6HOTO Kypca «['eomeTpus» 06a30BOro ypoBHS I 00yJarOIIUXCs
10 —11 xmaccoB paspaboraHa Ha ocHOBe DenepanbHOTO roCyAapCTBEHHOTO 00pa30BaTEILHOTO
CTaHJapTa CpeaHEro o0Imero oOpa3oBaHUs, ¢ YYETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHWM,
MPEIbIBISEMBIX K MaTeMaTHUYECKOMY OOpa30BaHUIO, U TPATUIUN POCCHICKOTO OOpa30BaHUS.
Peammzamust  mporpamMMmbel  0OecHieUYMBAET  OBJAJICHWE  KJIIFOYEBBIMH  KOMIICTCHIUSIMH,
COCTaBJIAIONIMMH OCHOBY IJId CaMOpPa3BHUTHA W HCIIPCPBIBHOTO 06pa3OBaHI/I$I, OCJIIOCTHOCTH
OOMIEKYJIBTYPHOTO, JINYHOCTHOTO U TIO3HABATEIIEHOTO Pa3BUTHSI TMYHOCTH O0YJArOIIUXCSI.

HEJIX U3YYEHUSA YYEBHOI'O ITIPEJIMETA

BaxxHocTh ydeOHOTO Kypca TeOMETpHH Ha YpOBHE cpeaHero oOmiero oOpa3oBaHUs
00yCIJIOBJIEHa NPAKTUYECKONM 3HAYMMOCTBIO METANpPEAMETHBIX U TPEIMETHBIX PE3YJIbTATOB
0o0y4yeHHs T€OMETPHM B HANpaBJIEHUHM JMYHOCTHOTO PA3BUTHUA OOywaromuxcs, GOopMHpPOBAHUs
(YHKIMOHATBHON MaTeMaTW4ecKOM TPaMOTHOCTH, HW3YyYEHHs IPYTUX YUeOHbBIX JAMCLUIUINH.
Pa3zButne y oOydaromuxcsi MpaBUIbHBIX IPEACTABIEHUH O CYIIHOCTH M IPOUCXOXKIACHUHU
TeOMETPUYECKUX aOCTpaKIMii, COOTHOLICHUN PEaJbHOTO U UACATBHOTO, XapaKTepe OTPAKCHHS
MaTE€MaTHYECKOW HAayKOM SIBJICHUN U IPOLECCOB PEAIBHOIO MHMPA, MECTE TEOMETPUU B CUCTEME
HAayK U pOJIM MAaTEMaTU4YEeCKOrO0 MOJEIMPOBAaHUS B HAyYHOM IIO3HAHMM M B IIPAKTHKE
CHOCOOCTBYET (POPMHPOBAHMIO HAYYHOIO MHPOBO33PCHHUS YUYAIIMXCS, a TaKkKe KadyecTB
MBILIEHHsI, HEOOXOAUMBIX JUISl afalTallii B COBPEMEHHOM OOLIECTBE.

['eomerpus sBisieTCsl OAHMM K3 0a30BBIX IPEAMETOB HAa YpPOBHE CpEIHEro OOILero
o0pa3oBaHMs, TaK KakK 00ECIeYMBAECT BO3MOXKHOCTh M3YYEHHUS KaK JMCIUIUINH €CTECTBEHHO-
HAYYHOI HaNpPaBJICHHOCTH, TaK U TYMaHUTAPHOM.

Jlormueckoe MblluieHHe, (GopMHupyeMoe NpU H3YyUYEHUU OO0YYarolMMHCS MOHSITHHHBIX
OCHOB T€OMETPUU M TOCTPOEHUM LEMOYKU JIOTUYECKUX YTBEPXKACHUI B XOJle peIICHUs
TEOMETPUYECKUX 3a/lad, YMCHHE BBIIIBUTaTh W OIPOBEPraTh THIIOTE3bl HEMOCPEACTBEHHO
UCTIONB3YIOTCSL TIPU PEIICHHH 3aJad eCTeCTBCHHO-HAYYHOTO IMKJIA, B YaCTHOCTH M3 Kypca
bu3uky.

YMeHHe OpUEeHTHPOBATHCS B MPOCTPAHCTBE MIPAET CYLIECTBEHHYIO pOJb BO BCEX
o0iacTsaX AesTenbHOCTH 4YeioBeka. OpHeHTalus 4YeloBeKa BO BPEMEHH M MPOCTPAHCTBE —
HEOOXOJIMMOE YCIIOBHE €ro COLMaJIbHOTO OBITHS, (hopMa OTpPaKEHUS OKPYXKAIOIIEro MHUpa,
YCIIOBHE  YCHEIIHOTO TIO3HaHUSI W aKTHBHOTO IPeoOpa3oBaHHs JACHCTBUTEIHHOCTH.
OmnepupoBaHHe POCTPAHCTBEHHBIMU 00pazaMu 00BEIUHSCT pa3HbIe BUIbI yIEOHOH U TPYI0BOI
NEeSITeIbHOCTH, SBISICTCS OJHUM M3 NMPO(EeCCHOHAIBHO BAXKHBIX KAueCTB, MOITOMY aKTyajbHA
3agada (GOPMHUPOBAHUS y OOYUAIONIMXCS MPOCTPAHCTBECHHOTO MBIIIICHUS KaK Pa3HOBUIHOCTH
00pa3HOTO MBINUICHUSI — CYHOIECTBEHHOTO KOMIIOHEHTa B TOJATOTOBKE K MPAKTUYECKON
JESITeJIBHOCTH 110 MHOTHM HAIPABJICHUSIM.

Llens ocBOEHUS MporpaMMbl yaeOHOTO Kypca «I'eomeTpus» Ha 6a30BOM YPOBHE OOYUCHHS
— o0mieoOpazoBarenbHOE M OOIIEKYJIBTYPHOE pa3BUTHE OOYYaroIIMXCs 4Yepe3 obecredeHue
BO3MOXXHOCTH TPHUOOPETEHUS W HMCIIOJIb30BAHMS CUCTEMAaTHYECKUX T'€OMETPHUSCKUX 3HAHWHA U
NecTBUH, crieu(pUIHBIX T€OMETPUU, BO3SMOXXHOCTH YCIICITHOT'O MIPOJI0JDKEHHUS 00pa30BaHus 1Mo
CHENIUATBHOCTSIM, HE CBS3aHHBIM C MPHUKJIATHBIM HCITOJIB30BAaHHEM T€OMETPHH.

[lporpamMmma 1o reoMeTpud Ha 0a30BOM YypOBHE MpeaHA3HA4YeHa Ui OOyYaroIIuXCs
CpeIHeW IIKOJbI, HE WCIBITHIBABIIMX 3HAYMUTENBHBIX 3aTPYJAHECHUH Ha YPOBHE OCHOBHOTO
obmiero obpaszoBanus. Takum oOpa3om, oOydarommuecs Ha 6a30BOM ypOBHE JOJIKHBI OCBOWTH
o0IIe MaTeMaTHYECKUEe YMEHUsI, CBS3aHHBIC CO CHEIM(PHUKON TEeOMETPHH U HEOOXOIUMBIE JIJIs
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KHU3HHU B COBpeMEHHOM ol1iecTBe. Kpome 3Toro, OHM MIMEIOT BO3MOKHOCTh U3YUUTh F€OMETPHUIO
Oosee ri1yOOKO, €Ciu B JAIbHEWUIIEM BO3SHMKHET HEOOXOIMMOCTh B TEOMETPUUECKUX 3HAHMSIX B
npogecCHOHATBHOMN 1eATENbHOCTH.

JlocTrxeHue 1enu 0CBOGHUS MPOorpaMMbl 00€CIeYrBaeTCsl PEILIEHUEM COOTBETCTBYIOLINX
3agad. [IpuoputeTHbIMU 3a1auaMu 0CBOeHU Kypca «I'eomeTpun» Ha 6azoBom ypoBHe B 10—11
KJ1accax SIBJISIFOTCS:

e (opMHUpOBaHME TPEACTABICHUS O TEOMETPUM KaK 4YacTH MHPOBOH KyJIbTypel M

OCO3HaHUE €€ B3aUMOCBSI3U C OKPYKAIOIUM MUPOM;

e (dopMHUpOBaHME MPEACTABICHUS O MHOTOIpAaHHMKaX M TelaX BpALICHUsS Kak o
BaKHEHMIIINX MaTeMaTHYECKUX MOJEINSX, MO3BOJISIONINX ONUCHIBAaTh U U3y4aTh pa3HbIE
SIBJICHUS OKPY KAIOIEro MUpa;

e (dopMHUpOBaHME YMEHHsS PACIO3HABATh HA UYEPTEKAX, MOACISAX M B PEATbHOM MHpPE
MHOTOI'PaHHMKH U TeJla BpaIlleHUs;

e OBJIQJICHUE METOJaMHU pELIeHUs 3ajJjad Ha IOCTPOECHUS Ha HM300paXKeHMAX
NIPOCTPAHCTBEHHBIX (pUTYD;

e (opMHUpOBaHHE YMEHHs ONEPHUPOBATH OCHOBHBIMH IMOHATHUSMHU O MHOTOTPAHHUKAX U
TeJax BpallleHUs] U UX OCHOBHBIMHU CBOMCTBAMU;

® OBJIAQJICHUE AITOPUTMAMHU PEIIEHUS] OCHOBHBIX THUIIOB 3a/a4; (hOpMUPOBAHHE yMEHUS
IIPOBOAMTH  HECJIOXHBIE  JOKA3aTEJIbHbIE  PAcCCYXACHHMS B  XOJAE  pEIICHUs
CTEPEOMETPUUECKUX 3a]1a4 U 3a/1a4 C IPAKTUYECKUM COJIEpKAHUEM;

® Da3BUTHE UHTEIUIEKTYaJbHBIX UM  TBOPYECKHUX CIOCOOHOCTEM  oOydaromuxcs,
M03HABATEJIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX YMEHUIN, KPUTUYHOCTH MBIIIICHUS;

e (opmupoBaHue (PYHKIHMOHAIBHOW TPAMOTHOCTH, PEJIEBAHTHOM IE€OMETpUHU: YMEHHE
pacrno3HaBaTh MPOSIBICHUS TEOMETPUUECKUX MOHATUH, 0OBEKTOB U 3aKOHOMEPHOCTEN B
peanbHBIX JKU3HEHHBIX CUTYAlMsIX W IPU U3YYEHUM JPYTHX Y4eOHBIX MpEIMETOB,
MIPOSIBJIICHUST 3aBUCHUMOCTEH M 3aKOHOMEPHOCTEW, (OpMYIHpOBATh WX Ha S3BIKE
reOMETPUM M  CO3JaBaTb TIE€OMETPUUYECKHE MOJENH, IPUMEHITh OCBOEHHBIN
r€OMETPUUYECKUN ammapaT s pElIeHUus IPaKTHUKO-OPUEHTHUPOBAHHBIX — 3ajady,
MHTEPIPETUPOBATH U OLICHUBATH MOJIY4YEHHBIEC PE3YJIbTAThI.

OTnuuuTeNnbHON 0COOEHHOCTHIO MPOTPAMMBI SIBJISIETCS BKIOYEHHE B KypC CTEPEOMETPUU
B HayaJle €ro u3y4yeHWs 3aJad, pellaeMblX Ha YPOBHE MHTYUTHBHOIO IIO3HAHUS, U
omnpeneNéHHBIM 00pa30M OpraHM30BaHHAs padOTa HAJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO
JIOTMYECKOTO ¥ TPOCTPAHCTBEHHOIO MBIIUIEHUS, CTUMYJIUPYET NPOTEKaHHWE WHTYUTHBHBIX
IIPOLIECCOB, MOTUBHUPYET K JalbHEUILIEMY U3YUEHHIO IPEIMETA.

[Ipenmourenue OTHAETCS HAIIAAHO-KOHCTPYKTUBHOMY METOAY OOYy4YeHHs, TO €CTh
TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE YYBCTBEHHOCTh IPEIMETHO-NPAKTUYECKOU
JesTeNIbHOCTH. Pa3BUTHE MNpOCTPaHCTBEHHBIX IMPEACTABICHUM Yy ywammxcs B Kypce
CTEpEOMETPUH MPOBOIUTCA 3a CUET pPelIeHHs 33/1a4 Ha CO3JIlaHHE MPOCTPAHCTBEHHBIX 00pa3oB U
3a/1ad Ha OINEpPUPOBAHUE NPOCTPAaHCTBEHHBIMU oOpazamu. Co3maHue oOpa3a IMPOBOIUTCA C
OIIOPOI Ha HAIJIATHOCTh, @ ONIEPHUPOBAHKE 00PA30M — B YCIOBUAX OTBICUEHHS OT HAIJIATHOCTH,
MBICJIEHHOTO U3MEHEHHUS €r0 UCXOAHOIO COJIEPIKaHusI.

OcHoBHBIE conepkaTesnbHble JuHUM Kypca «l'eomerpum» B 10-11  kiaccax:
«MHororpanHukw», «lIpsiMble 1 IIIOCKOCTH B NMPOCTpaHCTBEY, «Tena Bpamenus», « Bekropsl u
KOOPAMHATHI B IPOCTPAaHCTBE». DOPMUPOBAHUE JIOTUUECKUX YMEHUH pacpeelIieTcsi HE TOJIbKO
M0 COACp)KaTeIbHBIM JIMHUSAM, HO W 1O ToJaM OOYyYeHHS Ha YpPOBHE CpPEIHETO OOIIEero
o0Opa3oBaHUsl.

Copnepxkanne 00pa3oBaHMs, COOTBETCTBYIOIEE IPEIMETHBIM pe3yJbTaTaM OCBOEHHS
paboueil mporpamMmsbl, pacrpeieEHHbIM 10 ToAaM 00yUYeHHs, CTPYKTYPUPOBAHO TAKUM 00pa3oM,
YyTOOBl ~ OBNAJICHHE TIEOMETPUYECKMMH  TOHATHUSMHU M  HaBBIKAMH  OCYIIECTBISIOCH
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MOCNIE0BATENbHO M MOCTYNATEeNbHO, C COOJIIOJIGHUEM TPHUHIUIA MPEEeMCTBEHHOCTH, YTOOBI
HOBBIC 3HAHUS BKJIFOYAJINCH B OOIIYIO0 CHCTEMY F€OMETPHUYCCKHUX MPEICTABICHUN 00yJIaroIInXCs,
pacmupsis ¥ yriuyOssist e€, 00pa3ys IpoYHble MHOXKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O ITIPEJIMETA B YYEBHOM IIVIAHE

Ha u3yuenue reomerpun otBoauTcs 2 yaca B Heaento B 10 knacce u 1 yac B Hepento B 11
KJ1acce, BCero 3a jiBa roga oOyuenust — 102 yueOHBIX daca.

COJAEP)KAHUE YYEBHOI'O ITPEJMETA
10 KUIIACC

HpﬂMbIe U IVIOCKOCTH B MPOCTPAHCTBE

OcHoBHbIE TIOHATUS CTepeoMeTpun. Touka, mpsiMasi, III0CKOCTh, pocTpaHcTBoO. IlonATne
00 aKCMOMaTUYECKOM IIOCTPOCHUHU CTEPEOMETPUH: AKCHOMBI CTEPEOMETPHUHU U CIEICTBUS U3 HUX.

B3anMHOe pacrionokeHue NpsIMbIX B IPOCTPAHCTBE: MEPECEKAOLIUECS, TapaJUICIbHbIE U
cKpemBampmuecs npsaMsle. llapannensbHOCTh MNPSAMBIX M IJIOCKOCTEM B MPOCTPAHCTBE:
NapajulejbHbIe IPSMBbIE B IPOCTPAHCTBE; IAPAJUICIBHOCTh TPEX MPSAMBIX; [APAJUICIBHOCTD
OPSIMOM M IUIOCKOCTH. YTIJIBI C COHAIpPAaBICHHBIMH CTOPOHAMM; YIOJ MEXIy IpPSAMBIMH B
npoctpaHcTBe.  [lapajuleIbHOCTH  IUIOCKOCTEH:  MapajulelbHBIE  IUIOCKOCTH;  CBOMCTBA
napajieNIbHbIX I0cKocTel. [IpocTeiimme npocTpaHCTBEHHbBIE (PUIYpBI Ha MIIOCKOCTH: TETPadIp,
KyO, mapauieNenuie]; moCTpOeHHe CeYeHU.

[lepneHOUKYIAPHOCTh TOPAMOM M IUIOCKOCTH: IEPHEHIUKYJSPHBIE IPSAMBIE B
IIPOCTPAHCTBE, IIPSIMBbIC IAapajUICIbHBIE W IEPHEHIUKYISPHBIE K IUIOCKOCTH, IIPU3HAK
NEPIECHIUKYJIAPHOCTH TNPSAMOM M IUIOCKOCTH, TEOpeMa O MpsIMOW NEpHEHAUKYJISIPHOU
IUIOCKOCTH. YTIbl B IPOCTPAHCTBE: YrOJd MEXKAY IPSIMOU M IJIOCKOCTBIO; JBYIPAaHHBIA YIOJI,
JUHEWHBINA yroa ABYTpaHHOro yria. [leprneHaukyisp M HAaKIOHHBIE: PACCTOSTHUE OT TOYKH O
IUIOCKOCTH, DPACCTOSHUE OT NPSAMOM 10 IUIOCKOCTH, MPOEKIHs (UTYpbl Ha IJIOCKOCTb.
[TeprieHAMKYASIPHOCTD MJIOCKOCTEH: MPU3HAK MEPHEHAUKYIIPHOCTH ABYX IUIOCKOCTeH. Teopema
0 TpEX MEPIECHIUKYIIsApax.

MHororpanHuKu

IlonsiTME MHOrOrpaHHUKA, OCHOBHBIE JJIEMEHTBI MHOTIOIDAaHHHUKA, BBIIIYKJIBIE U
HEBBIIYKJIbIE MHOTOTPAHHUKH; Pa3BEPTKAa MHOTOrpanHuka. [Ipusma: N-yronbHas npusma; rpaHu
Y OCHOBAHUS MPU3MBI; NIPsIMasi U HAKJIOHHAsI IPU3Mbl; OOKOBAs U IMOJIHAS IOBEPXHOCTh IPU3MBI.
[Tapannenenunen, NpsAMOYTOJIBHBIN Mapajjiesienunen U ero cBoicrsa. Ilupamuna: N-yrompHas
NUpaMHuJa, TPaHU M OCHOBAaHUE NHUpPaMU[bl; OOKOBas M IOJHAS IOBEPXHOCTb IHPaMHJBbI;
IpaBWIbHAs M YyCEU€HHas MNHMpaMuAa. OJJIEMEHTbl MNpU3Mbl W mnupamuasl. [IpaBuibHbIE
MHOTOI'DAHHUKU: MOHATHE NPABWIBHOIO MHOTOIPAHHMKA; MPAaBWIbHAS IIPU3Ma U IPaBUIIbHAsS
nUpaMuia; MpaBUIbHAs TPEYrojbHasi NUpaMUia U MpaBUWIbHBINA TeTpasap; kyo. IlpeacraBnenue
O IMpaBWIbHBIX MHOIOTPaHHMKAaX: OKTa’Jp, JoJeka’aAp M uxocadap. CedeHus OpuU3MBI U
MUPAMHUJBIL.

CuMMeTpusi B IPOCTPAHCTBE: CHUMMETPHSI OTHOCUTENIBHO TOYKH, NPSAMOI, IUIOCKOCTH.
DneMEHTHl CUMMETPUH B IMpaMUax, Napajuleenunesax, IpaBUIbHBIX MHOTOTpaHHHKAX.

Boruncnenue 31€eMeHTOB MHOTOIPaHHUKOB: pEOpa, nuaroHanu, yrisl. [lnomans 0oxoBoi
MIOBEPXHOCTU M TIOJHOM TOBEPXHOCTH MNPSAMOM IPU3MBI, IJIOLAJb OCHOBAHHH, TeOopema O
OOKOBOM TMOBEPXHOCTU TpsiMOM mpu3Mbl. [lnomans OOKOBONW MOBEPXHOCTH U TMOBEPXHOCTH
NPaBWIBHON NUpamMuAbl, TeOpeMa O IUIoW@AaAu yceu€HHoM mnupamuibl. [loHsTHe 00 00BEME.
O06BEM nupamMubl, IPU3MBI.



[TonoOHbIe Tena B mpocTpaHcTBe. COOTHOIICHHS MEXKIY IUIOMAIASIMH ITOBEPXHOCTEH,
00BéMaMu TOTOOHBIX TEII.

11 KJIACC
Tesia BpaneHus

[{unuHapuueckas TOBEPXHOCTh, O0O0pasylolue WIMHIPHUUECKON MOBEPXHOCTH, OCh
HAIUHAPUYECKONU OBEpXHOCTH. L{umuuap: ocHOBaHUSI 1 OOKOBAsi IOBEPXHOCTH, 00pa3yromas u
0Cb; IJIOIA/Ib OOKOBOM U TOJTHOW MOBEPXHOCTH.

Konnueckasi MmoBepXHOCTb, 0Opa3yloliMe KOHMYECKOW MOBEPXHOCTH, OChb M BepIIMHA
KOHMUYECKOW MoBepxHOcTH. KoHyc: OocHOBaHME M BeplIMHA, oOpasymoolas U OCh; IUIOIIAIb
OOKOBOW M TOJHON MOBEPXHOCTH. YCEUEHHBIH KOHYC: 00pa3ylollue M BBICOTA; OCHOBAHUS U
OOKOBast TOBEPXHOCT.

Cdepa m map: ueHtp, paaumyc, AUaMeTp; IUIOMIAIb IMOBEPXHOCTH cdepsl. Bzaumuoe
pacrnosoxeHue cepsl U IIIOCKOCTH; KacaTellbHas INIOCKOCTh K cdepe; rioanb chepsl.

N300pakeHue Tes BpalleHus Ha III0CKOCTU. Pa3BEpTka UIMHApa U KOHYyCa.

KomOuHnanuu Tten BpalleHuss U MHOTOIPAaHHMKOB. MHOIOIpaHHMK, ONHCAHHBIM OKOJIO
cdepsl; chepa, BOUCaHHAs] B MHOTOTPAHHUK, MITH TEJIO BPAIICHUS.

[Tonsitue 00 o0BEMe. OcHOBHBIE CcBOWcTBa 00BEMOB Teln. Teopema 00 o00BEME
NpSMOYTOJIBHOTO Tapajulefienurneaa u ciaenctsus u3 He€. O0béM mwimHApa, koHyca. OO0bEM
mapa v miomass chepsl.

[TonoGuble Tena B mpocTpaHcTBe. COOTHOIICHHS MEXAY IUIOUIAIIMH IOBEPXHOCTEH,
00BEMaMHU ITOTOOHBIX TEI.

Ceuennss uuMauHApa (MapaJjieIbHO M NEPHEHIUKYISIPHO OCH), CEYEHUs KOHyca
(mapasuienbHOE OCHOBAHUIO U IIPOXOAAIIEe Yepe3 BEPLIMHY), CEUSHMsI L1apa.

BexkTopbl M KOOPAUHATHI B IPOCTPAHCTBE

BexTop Ha mockocTy U B IpocTpaHcTBe. ClI0KEHUE U BBIYMUTAHUE BEKTOPOB. Y MHOKEHHE
BEKTOpa Ha 4ucio. PasnokeHue BekTOpa IO TpEM HEKOMIUIAHAPHBIM BekTopaM. lIpasuio
napajuienenunena. Penienne 3anay, CBI3aHHBIX ¢ IPUMEHEHHUEM ITPaBWII JEUCTBUI C BEKTOPAMHU.
[TpsimoyronbHast cucteMa KOOpAMHAT B mpocTpaHcTBe. Koopaunatel BekTopa. IIpocteitmne
3aJa4d B KOOpIMHATaxX. Yroia Mexay BekTopamu. CKalsipHOE NPOU3BENCHHE BEKTOPOB.
Breluncnenue yrioB MexIy HPSMBIMM U INIOCKOCTSAMU. KOOpPIMHATHO-BEKTOPHBIA METOZ IIPU
PEIIEHNN TEOMETPUYECKUX 3a/1ay.

INJIAHUPYEMBIE PE3YJIbTATBI
JIMHHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pe3ynbTaThl OCBOEHMSI INporpamMmbl ydeOHoro mnpeamera «Martemartuka»
XapaKTEepU3yIOTCS:

I'paxknanckoe BocnuTanue:

c(OpPMUPOBAHHOCTBHIO TPAKIAHCKOW TMO3MLMKM OO0y4aromierocss Kak akTUBHOIO U
OTBETCTBEHHOI'0 YJI€Ha POCCUICKOro OOIECTBA, MPEICTaBICHUEM O MAaTEMAaTUYECKUX OCHOBAaX
(YHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SBIEHUI, NpOLEeAyp TIpakJaHCKOTO oOIecTBa
(BBIOOpBI, OMPOCHI U TMp.), YMEHHEM B3aUMOJICHCTBOBATH C COLMAJIbHBIMH WHCTUTYTaMHU B
COOTBETCTBUU C UX (PYHKIMSIMHU U Ha3HAYECHUEM.

IIaTpuoTHyeckoe BOCIUTAHHE:



c(hopMUPOBAHHOCTHIO POCCUMCKOM TPakIaHCKOW MJIEHTUYHOCTH, YBOKEHHUS K TPOILIOMY
nu HaCTOSIIIIGMy pOCCHfICKOfI MaT€éMaTHuKH, LIOEHHOCTHBIM OTHOHIICHUEM K JOCTHXKCHUAM
POCCHICKHX MaTEMaTHKOB U POCCHMCKON MaTeMaTHYECKOHW IIKOJbI, K HMCIOJIb30BAHUIO ITHX
JTOCTHKEHHUM B IPYrUX HayKaX, TEXHOJIOTUAX, cpepax SKOHOMUKH.

JlyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUS:

OCO3HAaHWEM JYXOBHBIX IIEHHOCTEH POCCHUHCKOTO Haponaa; CcHOpMUPOBAHHOCTHIO
HPABCTBEHHOT'O CO3HAHMsI, STHYECKOTO MOBEACHUS, CBA3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM
JOCTIKEHHM HAyKW U JIEATENbHOCTHIO YUEHOTO; OCO3HAHHMEM JIMYHOTO BKJIa/Ja B MOCTPOEHUE
YCTOWYMBOTO OYTyIIEro.

JcTeTHYeCKOe BOCIIUTAHHE:

ACTETUYECKUM  OTHOLIEHHEM K  MHpPYy, BKJIIOYas JCTETUKY  MaTeMaTHYeCKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJad, pEHICHUH, pacCyKIEeHUW; BOCIHPHUUMYHBOCTHIO K
MaTeMaTHYECKUM acleKTaM pa3InyHbIX BUIOB UCKYCCTBA.

duznyeckoe BOCIUTAHME:

c(OpMUPOBAHHOCTHIO YMEHHsSI TPUMEHATh MaTeMaTHYeCKHe 3HAHUS B HMHTEpecax
3I0pOBOTO M O€30macHOro 00pasza KW3HU, OTBETCTBEHHOT'O OTHOIIEHUS K CBOEMY 3JI0POBBIO
(3mopoBoe muTaHue, cOaTaHCHUPOBAHHBIA PEKUM 3aHATUN M OTAbIXA, perylspHas Quaudeckas
AKTUBHOCTH); (PU3NYECKOTO COBEPUICHCTBOBAHHSA, TPHU 3aHATUSAX CHOPTHBHO-03I0OPOBHUTEIBHOM
JIeSITeIbHOCTBRIO.

TpynoBoe BociMTaHUE:

TOTOBHOCTBIO K TPYIly, OCO3HAHUEM IEHHOCTU TPYIOJIIOOUS; UHTEPECOM K pPa3IUYHBIM
chepam npodecCHOHATEHON NIeATeTbHOCTH, CBSI3aHHBIM C MAaTEeMAaTHKOW M €€ MPHIOKCHUSIMU,
YMEHHEM COBEpIIaTh OCO3HAHHBIN BBIOOP OymyIieil mpodeccuu U peaan3oBbIBaTh COOCTBEHHBIC
JKU3HCHHBIC TUIaHBI; TOTOBHOCTBIO W CIIOCOOHOCTHIO K MaTeMaTHYECKOMY OOpa30BaHUIO U
caMo00pa3oBaHUI0 Ha TPOTSDKEHWH BCEM JKHU3HHM, TOTOBHOCTHIO K AKTUBHOMY YYacTHIO B
pCHIeHI/II/I HpaKTI/I'-IGCKI/IX 3aga4 MaTeMaTH‘ICCKOI;’I HaHpaBHCHHOCTI/I.

JKo0rnYecKoe BOCIUTAHME:

C(bOpMPIpOBaHHOCTI)IO 3KOHOFI/I‘—I€CKOI71 Ky.]'II)TypBI, IIOHUMAHHUECM BJIMAHHUA COIIUAJIBHO-
SKOHOMHUYECKUX IPOLECCOB HA COCTOSHHE MPUPOJHOM U COLMAIBHOW CpeAbl, OCO3HAHUEM
rI00abHOTO  XapakTepa DJKOJIOTHYECKHUX  MpoOJieM; OpHWEHTAalMel Ha  MpUMEHEHUe
MaTeMaTHYECKUX 3HAHUN IS pelIeHHs 3a7ad B 00JacTU OKPYIKAIOUIe Cpelpl, MIaHUPOBAHUS
MOCTYIKOB M OLIEHKH UX BO3MOJKHBIX MOCIEACTBUM I OKPYKAOIIEH CPEBI.

LleHHOCTH HAYYHOT0 MO3HAHUA:

c(OPMHPOBAHHOCTBIO MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHA HayKHd M OOLIECTBEHHON NMPaKTHUKH, TOHUMAaHHEM MaTeMaTHYeCKOW HayKH Kak c(epsl
YEJIOBEYECKOU JEATEIBHOCTH, 3TAllOB €€ Pa3BUTUSA W 3HAYUMOCTHU Ul Pa3BUTUS LIUBUIIN3ALUY;
OBJIQJICHUEM SI3BIKOM MATEMAaTHKM M MAaTE€MaTHUYECKOW KYJIbTypOM KakK CPEICTBOM IIO3HAHUS
MHUPA; TOTOBHOCTBIO OCYILECTBJISTH IPOEKTHYHD M  HCCIENOBATEIBCKYI JEATEIBHOCTh
WHJUBUIyaJIbHO U B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

MeTtanpeaMeTHbIE pe3yIbTaThl OCBOSHUS MPOTpaMMBbl yaeOHOTOo npeameTa «MaTtemaTukay
XapaKTePU3YIOTCS  OBJQJCHHEM  YHHUBEPCAIBHBIMH  HO3HAGAMETbHbIMU  OeliCEUsMU,
VHUBEPCAbHbIMU —~ KOMMYHUKAMUBHbIMU — OCUCMBUAMU,  YHUBEPCATbHLIMU — Pe2yIsIMUGHbIMU
oeticmeusamu.

1) Yuueepcanvnvie noznasamenwvnsle oeticmaus, obecneuusaiom Gopmuposanue 6a306bix
KOCHUMUBHBIX NPOYECcco8 00 Yaowuxcs (0ceoeHue mMemooos NO3HAHUSL OKPYHCAOWe20 Mupa,
npuUMeHeHUe J102UYeCKUX, UCCLe008amenbCKUX onepayuil, ymeHul pabomams ¢ ungopmayueti).
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Ba3oBbIe Jornueckue geiicTBUA:

BBISIBIISITH U XapaKTEPU30BaTh CYIIECTBEHHBIE MPHU3HAKA MATEeMATHYECKUX OOBEKTOB,
MOHSTUM, OTHOIIEHUH MEXIy NOHATUAMHU; (OPMYIHUPOBATH OMPEIEIICHUS MOHATUM;
yCTaHaBJIMBAThH CYIIECTBEHHBINH MPU3HAK KJIACCH(PHUKAINK, OCHOBAHUS JJIs1 00001IIeHNs
Y CpaBHEHHS, KPUTEPUHU IPOBOIMMOTO aHAN3a;

BOCIPUHUMATh, (OPMYIUPOBATh U MPeoOpa30OBBIBaTh CYXKJEHUS: YTBEPAUTEIbHBIE U
OTpHUIIaTEeNbHbIC, AMHUYHBIC, YaCTHBIC U OOIINE; YCIOBHBIC,

BBIABJIAITH MATCMATUYCCKUC 3aKOHOMCPHOCTH, B3AUMOCBA3HU U IMIPOTUBOPCUUA B Q)aKTaX,
NAHHBIX, HAONIONCHUAX W YTBEPXKACHUAX; MpeljiaraTh KPUTEPUU JUISl BBISABICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUHIA;

ACJIaTb BBIBOABI C HCIIOJIb30BAHUCM 3aKOHOB JIOTHKH, JCAYKTUBHBIX U MHAYKTUBHBIX
YMO3aKIIOUeHU M, YMO3AKIIOUCHHUI 110 aHAJIOTHH;

MIPOBOAMTH CAMOCTOSITETILHO JI0Ka3aTeIbCTBA MATEMAaTUUECKUX YTBEPKACHUHN (TIpsIMbIe
U OT TMPOTUBHOIO), BBICTpauBaTb AapryMEHTAlUl0, MPUBOJUTH NPUMEPHl U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYXK/ICHHUS U BBIBO/IBI,

BBIOMpATh CHOCOO pelIeHus y4eOHOW 3ajaud (CpaBHMBATh HECKOJIHKO BapHUaHTOB
peuicHus, BBIGI/IpaTB HaI/IGOHee HOI[XO,[[}IIJ_[I/Iﬁ C y‘-IéTOM CaMOCTOATCIIBHO BBIACIICHHBIX
KpUTEPHUEB).

Ba3oBble ucciaeaoBaTeabLCKUE TeliCTBUS:

WCTIOIB30BaTh  BONPOCHI  KaK  HWCCIEAOBATEIBCKUH  WHCTPYMEHT  TIO3HAHUS;
(dbopMyIMpOBaTH BONPOCHI, (PUKCHUPYIOIIME TPOTHBOPEUYHUE, MPOOIeMy, yCTaHABINBATh
HUCKOMOE W JaHHOe, (OPMHPOBATH THUIOTE3y, APTYMEHTHUPOBATh CBOIO TIO3HIIHIO,
MHEHHE;

MPOBOJUTH CAMOCTOSITENIHO CIUIAHWPOBAaHHBIA AKCHEPUMEHT, HCCIEIOBaHUE TIO
YCTAaHOBJIEHHIO OCOOEHHOCTEHl MaTeMaTH4YeCKOro OOBEeKTa, SBICHHMS, Ipoliecca,
BBISIBIICHUIO 3aBUCHMOCTEH MEXI1y 00bEKTaMH, SIBJICHUSMH, POLIECCAMU;
CaMOCTOSITENIbHO  ()OPMYJIMPOBAaTh  OOOOIIEHHS W BBIBOABI IO  pe3yjibTaTaM
NpOBEAEHHOTO HAOIIOCHNS, UCCIIEOBAHNS, OLIEHUBATH JOCTOBEPHOCTh MOTYYEHHBIX
PE3yNIbTAaTOB, BEIBOJOB U 00OOIICHMIA;

MIPOTHO3MPOBATH BO3MOKHOE PAa3BUTHE TPOIIECCa, & TAK)KE BBIIBUTATH MPEITIOI0KEHUS
0 €r0 Pa3BUTHH B HOBBIX YCIOBHSIX.

PabGora ¢ undopmanmeii:

BBISIBJIATH A€(PUUINTHI MHPOPMALIUK, TaHHBIX, HEOOXOAUMBIX JJIsl OTBETa Ha BOMPOC U
IUIS PELLICHUS 3aa4H;

BbIOMpaTh HMH(OPMAIMIO W3 HCTOYHHUKOB pA3IMYHBIX THUIIOB, AaHAJIM3HPOBATH,
CUCTEMATHU3UPOBATh U MHTEPIPETHUPOBATh MHPOPMAIUIO Pa3INYHBIX BHIOB U (GopM
IIPEJICTaBICHMUSI,

CTPYKTYpUpOBaTh HH(OpMAIMIO, TMPEICTaBIATh €€ B Pa3lIWYHBIX (opmax,
WITIOCTPUPOBATh I'paUueCcKH;

OLIEHMBAaTh HAAEKHOCTb MH(MOpPMAIMM IO CaMOCTOATENBbHO C(HOPMYINPOBAHHBIM
KPUTEPUSIM.

2) Vuueepcanvhvie KOMMYHUKAMUBHbBLE OCliCMEUs, 00eCnedusarom cohopmuposaHHoCmb
COYUANBHBIX HABLIKOE 00YYAIOWUXCS.
Oo0menue:

BOCIIPUHUMATh U (OPMYJIMPOBATH CYXIEHUS B COOTBETCTBUU C YCIOBHUSAMHU M LEISIMU
oOIIeHus; SICHO, TOYHO, TPAMOTHO BBHIPAXKaTh CBOIO TOYKY 3pEHHUS B YCTHBIX U
IIMCbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS 110 XOAY PEIICHU 3aa4i, KOMMEHTHPOBATh
ITOJIyYEHHBIN pe3ysbTarT;



B X071¢ 00CYXJICHHS 33J]aBaTh BOIIPOCHI IO CYIIECTBY 00CYKJaeMON TEMBbI, TPOOIEMBI,
pemaeMol  3aja4yM, BbICKa3blBaTh MJIEW, HAIeJICHHbIE Ha TIOUCK pPELICHHUS;
COTIOCTABJIATh CBOHM CYXJACHUS C CYXICHHSAMH JPYIHMX YYacTHUKOB JIMAJIOTa,
OOHapyXKUBaTh pa3IHMuUe U CXOJCTBO MO3UIIHIA; B KOPPEKTHOH Popme popMyInpoBaTh
pa3HOTIIACHsI, CBOM BO3PAKCHUS;

MPECTABIATh PE3yIbTAThl PEIICHUS 3a/1a4H, YKCTIEPUMEHTA, HCCIIEOBAHUS, MPOCKTA;
CaMOCTOSITENIHO BBIOMpATh (hOpMAT BBICTYIUICHMS C Y4€TOM 3a/ad MpPE3CHTAlMH U
0COOEHHOCTEN ayIUTOPUH.

CoTpyaHnuecTBo:

MOHUMATh M HCIIOJB30BaTh MPEUMYIIECTBA KOMAaHIHOW W WHAMBHUIYATbHON pabOTHI
NP  pEIIeHUH YYEeOHBIX 3a7a4, NPUHUMATh IIeJIb COBMECTHOW JEATEIHLHOCTH,
IUTAHUPOBATh OPTAaHU3AIMIO COBMECTHOW padoOThl, pachpeneNsTb BHIBI PadoT,
JIOTOBAPUBATHCS, OOCYXIAaTh TPOILECC M Pe3ylbTaT paboThl; 0000mAaTh MHEHUS
HECKOJILKHX JTIOJICH;

y4acTBOBaTh B IPYMNIOBBIX (hopmax paboThl (00CYyKaeHUS, 0OMEH MHEHUH, «MO3TOBBIE
IMTYPMBD» W HWHBIE); BBHINOJHATh CBOK YacTh pabOThl U KOOPJAMHHPOBATH CBOU
NEUCTBUSI ¢ IPYTHUMH WICHAMU KOMaH/Ibl; OIICHUBATh KAYECTBO CBOETO BKJIaJa B 00U
MPOYKT IO KPUTEPHAM, CHOPMYIUPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBHUS.

3) Vuueepcanvnvie pecynamuensvie oeticmaus, obecneyusarom opmuposanue CMobiCl08bIX
YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIUL.
Camoopranusauus:

COCTaBJIATh IUIAH, aJlTOPUTM pPELIeHMsI 3aJaul, BHIOMpPATh CIIOCOO pelIeHust ¢ y4éToM
UMEIOIUXCS PECYypcoB M COOCTBEHHBIX BO3MOXHOCTEH, apryMeHTHpOBaTh U
KOPPEKTUPOBATh BAPUAHTHI PELIEHUI ¢ y4ETOM HOBOI MHQOpMAIIHH.

CaMOKOHTPOJIb:

BJa/leTh HABbIKAMM IO3HABATENbHOM pe(IEKCUM KaK OCO3HAaHUS COBEpIIAEMbIX
JCUCTBUII W MBICIUTEIBHBIX MPOILECCOB, HX pPe3yJbTaTOB; BIAAETh CIIOCOOAMHU
CaMOIIPOBEPKH, CAMOKOHTPOJIA MpOILecca M pPe3yibTaTa PELICHHs MaTeMaTHYECKON
3a/1a4u;

MIPEABUAECTh TPYJHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEIICHUM 3a]1a4d, BHOCUTH
KOPPEKTHBBI B JESATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JAHHBIX, HAWJICHHBIX
OLIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLIEHMBATh COOTBETCTBUE pe3yJbTaTa LEJIW U YCIOBUSM, OOBSACHATH HPUYMHBI
TOCTIDKEHHSI WM HEJOCTH)KCHHUS PE3YNIbTAaTOB JEATEIBHOCTH, HAaXOAWTH OIIUOKY,
JaBaTh OLEHKY NPUOOPETEHHOMY OIBITY.

INPEAMETHBIE PE3YJIbTATbBI

10 KJIACC

OnepupoBaTh NOHATUSAMU: TOUKA, MPsAMas, INIOCKOCTb.

[IpyMeHsITh aKCHOMBI CTEPEOMETPHUH U CJIEICTBUS U3 HUX MPHU PEIIEHUU F€OMETPUUECKHUX

3a7ad.

OnepupoBaTh TMOHATHUSAMH: IMAPAUICTBHOCTh H  TNEPHEHIAUKYISIPHOCTH TPSIMBIX |
IJIOCKOCTEH.

KnaccuduimupoBars B3anMHOE pactosioKeHUE MPSIMBIX U TUIOCKOCTEH B MPOCTPAHCTRE.

OnepupoBaTh MOHATUAMU: JBYIPAaHHBIA yroj, TpaHd JBYIPAaHHOTO yria, pedpo
JIBYTPAHHOTO YTJIa; TUHEHHBIM YroJl ABYTPAHHOTO yTJja; TpaaycHas Mepa IBYTPaHHOTO yTJa.
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OnepupoBaTh MOHATHUSIMHU: MHOTOTPAHHHUK, BBITYKJIBIH M HEBBITYKJIBI MHOTOTPAHHUK,
9JICMCHTBI MHOI'OI'paHHUKA, HpaBI/IJII)HI)If/'I MHOT'OI'paHHUK.

Pacrnio3HaBaTh OCHOBHBIE BHJIBI MHOTOTPAaHHHKOB (ITUpaMUa; MPH3Ma, MPSIMOYTOIbHBIN
napajuiesenumnes, Kyo).

KnaccuduimpoBaTh MHOTOTpaHHHKHM, BbIOMpass OCHOBaHHUA JJs  KiIacCU(UKALUU
(BBIHYKJ'II)IC U HCEBLBIIIYKJIBIC MHOTOTpaHHUKH, IIPAaBUJIIBHBIC MHOTOTPAaHHHUKH, MPsSAMBIC U
HAKJIOHHBIE PU3MBI, apalIeIeIUIIEeIbI).

OHepI/IpOBaTI) MOHATUAMU: CCKYIIAsA IMIOCKOCTh, CCUCHUC MHOI'OI'PaHHUKOB.

OOBSICHATH MPUHIIMITBI TIOCTPOEHUS CEUCHUH, HCTIONB3Ys METO/I CIIEIOB.

CTpOI/ITB CCUYCHUA MHOI'OrpaHHUKOB METOJOM CJICAOB, BBIIIOJHATH (BI)IHOCHBIC) IIJIOCKHE
YEepTEXKH U3 PUCYHKOB MPOCTHIX O0BEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHH3Y.

Penrtate 3aga4u Ha HaxXO0XJACHUC TCOMECTPHUYCCKUX BCJIMYHUH 110 06pa3uaM 1501051
QITOPUTMAaM, TPHUMEHSS HM3BECTHBIC AHAIIMTHYECKUE METOJbl TPU PEHICHUW CTaHAapPTHBIX
MAaTEMATHUYCCKHUX 3a4a4 Ha BBIYHUCIICHHUC paCCTOSIHI/H\/’I MCXKIAY JABYMA TOYKaMH, OT TOYKH IO0
IPSIMOM, OT TOYKHU J0 TUIOCKOCTH, MEXAY CKPEIINBAIOIIUMUCS TIPSIMBIMHU.

Penrtate 3aga4u Ha HaxXO0XJIACHUC TCOMECTPHUYCCKUX BCJIWYHUH 110 06pa3uaM 1501051
aIropuT™MaM, TMPUMEHSST W3BECTHbIE AaHAJUTHUECKHE METONbl MPU PEUIeHHH CTaHAAPTHBIX
MAaTCMAaTUYCCKUX 3aJa4 Ha BBIYHCIICHHUC YIJIOB MCKAY CKPCIIMBAIOMIUMUCA IIPAMBIMH, MCKIY
MPSIMON U TIOCKOCTBIO, MEXKAY TUIOCKOCTSIMH, TBYTPAHHBIX YTIIOB.

Brraucisate 00bEMBI U TUIOMIAM TTOBEPXHOCTEH MHOTOTPAHHUKOB (ITPU3Ma, MUPAMUJIA) C
npUMEeHEeHHEeM (OpPMYI; BBIUMCISITH COOTHOIICHUS MEXIy IUIOMAASIMH [OBEPXHOCTEH,
00BbEéMaMu TOJJOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh TOHATUSAMH: CHUMMETPUS B MPOCTPAHCTBE;, IIEHTP, OCh W ILJIOCKOCTh
CUMMETPUH; UEHTP, OCh U TUNIOCKOCTh CHMMETPHUH (PUTYpBI.

W3Bnekarb, mpeoOpa3oBbIBaTh U MHTEPIPETUPOBATH MH(DOPMAIIHIO O TPOCTPAHCTBEHHBIX
reoMeTpUUECKUX GUTypax, MPEACTABICHHYIO Ha YepTexaxX U PUCYHKaX.

[TpumensiTb reoMeTpuueckue (akThl s PEIICHUS CTEPEOMETPUYECKHX — 3ajad,
MIPEIITOJIATAFOIINX HECKOJBKO IIIaroB PEMICHUS, €CJIM YCJIOBUS TPUMEHEHUS 3aJlaHbl B SBHOU
dopme.

[IpuMeHATh TpocTEeNIIMe MPOrpaMMHBIE CPEICTBA M JJIEKTPOHHO-KOMMYHHUKAIIMOHHBIE
CUCTEMBI TIPU PEIICHUU CTEPEOMETPUYECKHX 3a]1a.

IIpuBoguTe NHpUMEPBI MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEM B TMPUPOJNE M IKHU3HH,
pacmo3HaBaTh MPOSBIICHNE 3aKOHOB T€OMETPUH B HCKYCCTBE.

[IpuMeHsTh TOTy4YeHHbIE 3HAHHUS Ha MPAKTUKE: aHATM3UPOBATh PeajbHbIE CUTyallud U
NPUMEHSATh  U3Y4YEHHBIE TMOHATHA B  IMpOLlECCe IOMCKA PEHIeHUS  MaTeMaTHYEeCKU
c(hopMyJIUpPOBaHHON MPOOJIEMBbI, MOJEIUPOBATh pPEajJbHbIEe CUTYallMd Ha S3bIKE TE€OMETpUH,
UCCJIEI0BATh MOCTPOEHHBIE MOJENU C HMCIOJIb30BAHHUEM T'€OMETPUUYECKHUX IMOHATUU U TEOPEM,
anmnapara anredphbl; peniaTtb NpakTUYeCKUe 3a1a4u, CBI3aHHbIE C HAX0XKACHUEM FeOMETPHUECKHUX
BEJIMYMH.

11 KUIIACC

OnepupoBatb HOHSTUSAMU: LMIMHAPUYECKAs] IIOBEPXHOCT, oOpazyroriue
LWIMHAPUYECKON TOBEPXHOCTH; LIMJIMH/P; KOHUYECKask IOBEPXHOCTh, 00pa3yrolue KOHNIeCKON
MOBEPXHOCTH, KOHYC; ChepruuecKas HOBEPXHOCTb.

PacnioznaBaTh Tena BpameHus (UIMHIP, KOHYC, chepa u map).
OOBSICHATH CITOCOOBI MOJYUEHUS TEJ BpalllCHUS.
Knaccugunuposats B3auMHOE pacnojokeHue cepsl U MI0CKOCTH.



OnepupoBaTh MOHATHUSAMHU: IIAPOBOM CETMEHT, OCHOBAHUE CErMEHTA, BBICOTA CETMEHTA;
LIapOBOM CJIOW, OCHOBaHUE IIAPOBOTO CJIOSA, BBICOTA IIAPOBOTO CJIOS; IIAPOBOU CEKTOP.

Bbruncnare 00bEMBI U IUIONIAAM HMOBEPXHOCTEH TeJ BpallleHHs, TEOMETPHUUECKUX Tesl C
npuMeHeHueM Gopmyi.

OnepupoBaTh MOHATUSAMHU: MHOTOTPAHHUK, BIUCAHHBIA B cepy M OMMCAHHBIA OKOJIO
cdepsl; chepa, BIMCaHHAs B MHOTOTPAHHUK UJTU TEJIO BPAICHHUS.

BbIUnCIIATE COOTHOLICHUS MEXIY IUIOMAASMU TMOBEPXHOCTEH M 00bEMaMH IMOJTOOHBIX
TeJl.

N300paxkaTh n3ydaemble (QUTYypbl OT PYKH M C TPUMEHEHUEM IPOCTBIX YEPTEKHBIX
WHCTPYMEHTOB.

BbInonHATE (BBIHOCHBIE) IUIOCKUE YEPTEXKH M3 PUCYHKOB NMPOCTHIX OOBEMHBIX (UTYP: BUJ
CBEpXY, COOKY, CHU3Y; CTPOUThH CEUEHHUS TEJ BPAIICHHUS.

W3BnekaTb, HHTEPIPETUPOBATh U MPEOOPa30BbIBATE MH(POPMALUIO O MPOCTPAHCTBEHHBIX
reOMEeTPUUECKUX PUTYpax, MPEACTABICHHYIO Ha YepTekaxX U PUCYHKaX.

OnepupoBaTh OHATUEM BEKTOP B IPOCTPAHCTBE.

BBITTONHATE TEUCTBUSA CIIOXKEHUS BEKTOPOB, BEIYMTAHMS BEKTOPOB M YMHO>KEHHS BEKTOpa
Ha YUCII0, OOBSICHATh, KAKUMH CBOMCTBaMU OHH 00J1a/1a10T.

IIpuMeHATh MpaBUIIO MapaUICIICIIAIIEAA.

OnepupoBaTh MOHATUSAMHU: JEKAPTOBBI KOOPJAWHATHI B IPOCTPAHCTBE, BEKTOP, MOIYJIb
BEKTOpA, PABEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOpPA, YroJ MEXKIy BEKTOPAMH, CKaJISIPHOE
IIPOU3BECHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPHI.

Haxonnute cymMmmy BEKTOPOB M IPOU3BEICHHUE BEKTOpPA HA YUCIIO, YTOJl MEXIY BEKTOpaMH,
CKAJIIPHOE MPOU3BEACHHUE, PACKIIAbIBATh BEKTOP 110 IBYM HEKOJUIMHEAPHBIM BEKTOPAM.

3aaBath IVIOCKOCTh YPaBHEHHEM B JIEKapTOBOM CUCTEME KOOpIUHAT.

[TpumensaTs reomerpuueckue (akTbl JUIs pPELICHUS CTEPEOMETPHUUECKUX — 3ajad,
MIPEANOIAraloIMX HECKOJBKO INAroB PEIICHMs], €CIM YCIOBHsS NPUMEHEHUS 3aJaHbl B SIBHOU
dopwme.

Pemate npocreiimme reoMeTpudecKue 3a1a4i Ha MIPUMEHEHNE BEKTOPHO-KOOPAUHATHOTO
METOAA.

Pemate 3amaunm Ha JOKAa3aTeNbCTBO MAaTEMAaTHYECKMX OTHOIIEHUNW M  HAXOXICHHUE
TreOMETPUYECKUX BEJIMYMH MO0 00pa3laM WM aJrOpUTMaM, IPUMEHsSI U3BECTHBIE METOABI MpU
pELIEHNH CTaHAAPTHBIX MAaTEMAaTUYECKUX 3a/a4.

IIpuMeHATH TpocCTEHIne MPOrpaMMHBIE CPEICTBA U DJIEKTPOHHO-KOMMYHHUKALIMOHHBIE
CHUCTEMBI IIPH PELIEHUHU CTEPEOMETPUYECKHX 3a1a4.

IIpuBoguTe IpUMEPBI MATEMAaTUYECKUX 3aKOHOMEPHOCTEM B IIPUPOAE U JKHU3HU,
pacrno3HaBaTh MPOSBIICHNE 3aKOHOB T€OMETPUU B HICKYCCTBE.

IIpuMeHATHh NOJIy4eHHBIE 3HAHMS HA IPAKTUKE: aHAJIU3UPOBATh PEANBHBIC CUTyallUd U
IPUMEHATh  M3yYEHHBIE TIOHATHUA B  IpPOLECCE IOMCKAa  PEIICHUA  MaTeMaTH4YeCKU
chopMyIMpOBaHHONW MPOOIEMbI, MOJECTUPOBATh pPEAlTbHbIE CUTyallUd Ha S3bIKE T'€OMETPHH,
HCCJIEI0BATh IOCTPOEHHBIE MOJAEIN C HCIOJB30BAHUEM TI'€OMETPHUYECKUX IOHATHN U TEOPEM,
anmapara anreOpbl; perarh NpakTHYeCKUe 3a7aui, CBA3aHHbIE C HAXOXKACHUEM IeOMETPUYECKIX
BEJIMYUH.

TEMATHYECKOE INTAHUPOBAHUE

Tematuueckoe IJIAaHUPOBAHUE COCTABJICHO C Yy4CTOM pa60qel71 IIporpamMmbl BOCIIMTAHUS.

[ToTeHnman JaHHOTO Y4eOHOTO MpenMeTa 00eCceYnBacT PEeATN3aIHIoO CISTYIONINX [EEBBIX
IPUOPUTETOB BocnuTaHus ooydaromuxcs COO:

L[CJ'ICBBIC OPHUCHTUPLI PE3YJIbTATOB BOCIIMTAHUSA
10



1. Fpa)KI[aHCKO'HanI/IOTI/I‘leCKOG BOCIIUTAHUC!

3HAIOUIMHA M JTIOOSAIIMHA CBOIO Mallyl0 pOJAMHY, CBOM Kpail, UMEIOLUil MpeacTaBIeHHe O
Ponune — Pocenn, ee Teppuropun, pacroIOKEHUH;

CO3HAIOUIMIA MPUHAAISKHOCTh K CBOEMY Hapoay M K oOmHoctu Tpaxkian Poccuwm,
IIPOSABIIAIOIINI YBAKEHUE K CBOEMY U IPYTUM HAPOJaM;

MOHUMAIOIIUK CBOIO COIPUYACTHOCTH K MPOILUIOMY, HACTOSALIEMY U OyaylieMy pOIHOTO
Kpas, ceoer Ponunsl — Poccun, Poccuiickoro rocynapcrsa;

MIOHMMAIOIINI 3HAaUYEHUE TPAKIaHCKUX CUMBOJIOB (TOCYapCTBEHHAsl CUMBOJIMKa Poceun,
CBOEr0 PEruMoHa), NPa3JHUKOB, MECT IOYUTAHHUSA IepoeB U 3alIUTHUKOB OTedecTsna,
MPOSIBJIAIOIINN K HUM YBa)KECHHUE;

HMMEIOIUHI NIEPBOHAYANIBHBIE NPEACTABICHUS O IPaBaX M OTBETCTBEHHOCTH YEJIOBEKA B
o0I1ecTBe, TpaXJaHCKUX MpaBax U 00s13aHHOCTSIX;

NPUHUMAIOIIMI ydacTHe B JKM3HM Kjacca, o0uieoOpa3oBaTelbHON OpraHu3aluu, B
JOCTYITHOH I10 BO3PACTY COLMAIIBHO 3HAYMMOU JEATEIbHOCTH.

2. JlyXOBHO-HPaBCTBEHHOE BOCIIUTAHUE:

YBaKAIOIINN TyXOBHO-HPaBCTBEHHYIO KYJIBTYPY CBOEHM CEMbH, CBOETO HAPOJ1a, CEMEHUHBIE
LIEHHOCTH C YY4€TOM HAllMOHAJIILHOM, PEJIMTHO3HOM IPUHAJIEKHOCTH;

CO3HAIOIINN EHHOCTh KaXJA0W 4eJIOBEUECKOW KU3HH, IPU3HAIOINA NHIUBHUYaIbHOCTb
U JOCTOMHCTBO Ka)KJI0T0 YEJIOBEKA;

J00pO’KeNaTeNIbHbINA, MPOSIBIAIONIMNA CONEPEXUBAHUE, TOTOBHOCTh OKAa3bIBaTh HMOMOILb,
BBIPAXKAIOLIUI HEMPUATHE NOBEACHUS, IPUUMUHAIONIETO (U3NYECKUNA 1 MOPAJIbHBIA Bpel
JOPYTHUM JIOASIM, YBaXKarOIUK CTapIIuX;

YMEIOIUN OLICHUBATh IIOCTYIIKM C IO3ULIMM UX COOTBETCTBHS HPAaBCTBEHHBIM HOpMaM,
OCO3HAIOIIUI OTBETCTBEHHOCTD 33 CBOM IOCTYTIKH;

BIAJCIOIIMKA  TPEACTABICHUSIMH O MHOrOOOpasHH  S3bIKOBOTO M KYJBTYPHOTO
npoctpaHcTBa Poccuu, nMeronuii nepBoHadaibHble HaBBIKM OOLEHUS C JIFOJIbMHU Pa3HBIX
HapOJO0B, BEPOUCIIOBEAHU;

CO3HAIOIIMKA HPAaBCTBEHHYI0 M 3CTETUYECKYIO LEHHOCTH JINTEPATYpPbI, POJHOTO S3bIKA,
PYCCKOTO 53bIKa, POSBIIAIOIINM UHTEPEC K UTCHUIO.

3. DcTeTHYECKOE BOCIIUTAHUE:

CHOCOOHBIN BOCHPHUHMMATh W YyBCTBOBATh MPEKPACHOE B OBITY, MPUPOIE, HCKYCCTBE,
TBOPYECTBE JIFOAEH;

MIPOSBIISIONINN HHTEPEC U yBaKEHHWE K OTEYECTBEHHOW M MHPOBOU XYIOKECTBEHHOU
KYyJIBTYpE;

MPOSIBJSIONINNA CTPEMJIEHUE K CaMOBBIPQXXEHHIO B Pa3HbIX BHJIAX XYyJI0KECTBEHHOMN
NesTeTbHOCTH, UCKYCCTBE.

4. ®usuueckoe BocnUTaHHE, (POPMHpPOBAHUE KYIBTYphl 3J0POBbS W OMOIMOHAIBHOTO
Oyraromoyaus:

Oepe’KHO OTHOCSIIUICS K (PU3NYECKOMY 3/10pOBbIO, COOIIOAAIONINI OCHOBHBIE MpaBHiIa
3I0pOBOTO M Oe30macHOro i ce0s W IPyrux Jrojeil oOpasza >KW3HH, B TOM YHCIIC B
MHPOPMALIMOHHOM cpene;

BJIQJICIOIIMNA OCHOBHBIMU HaBbIKAMHU JMYHOM M OOIIECTBEHHON T'MTMEHbI, 0€30MacHOro
MOBEJICHUA B OBITY, IPUPOJIE, OOIIECTBE;

OpUEHTHPOBAaHHBIH Ha (U3MUECKOe pPAa3BUTHUE C YYETOM BO3MOXKHOCTEH 3/10pOBBS,
3aHATUS PU3KYIBTYPOH U COPTOM;

CO3HAKOIINNA U MPUHUMAKOUIUN CBOIO MOJOBYHO IPHUHAIIEKHOCTb, COOTBETCTBYIOIINE €11
NCUXO(PHU3UUECKUE U TOBEJCHUECKIE OCOOCHHOCTH C YU€TOM BO3pacTa.

5. TpynoBoe BoCIUTaHUE:

COSH&I-OH_II/Iﬁ HECHHOCTD TpyJda B ) XU3HU YCJIOBCKA, CCMbU, O6IJ.[CCTBa;
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e TMPOSBISIIONIMKA yBa)K€HUE K TPYAY, JIIOIAM Tpyaa, OepekHOe OTHOLICHHE K pe3ysIbTaTaM

TpyZAa, OTBETCTBEHHOE MOTPEOICHHUE;
e TPOSBISIONINIA HHTEPEC K Pa3HbIM MPO(ecCHsiM;

e YYaCTBYWOIIMW B Pa3IUM4HBIX BHUJAX JOCTYIHOTO IIO BO3pacTy TpyAa, TPYAOBOU

JIEATEIILHOCTH.
6. DKOJOTHYECKOE BOCIIUTAHUE:

. HOHI/IMaIOIHI/II\/'I HEHHOCTH MPUPOAbI, 3aBUCUMOCThL KHU3HHU J'IIOI[Gf/i OT IPUPOAbI, BIUAHUE

Jro/Ieit Ha MIPUPOJTY, OKPYKAIOIIYIO CPELY;

e TIPOSIBJISIONINN JIFOOOBh U OEpEKHOE OTHOIICHHWE K TPHUPOE, HENPHUSATHE JCUCTBUH,

MPUHOCAIINX BPe]] MPUPOJIE, OCOOCHHO KUBBIM CYIIECTBAM;

. BBIpa}Ka}OH_[I/Iﬁ TOTOBHOCTE B CBOCH ACATCIIBHOCTH NPUACPKUBATHCA IKOJOTMYCCKUX

HOPM.
7. LleHHOCTh HAYYHOT'O MO3HAHMS:
° Bmpamaioumﬁ IIO3HABATCIIbHBIC HUHTCPCCHI, AKTUBHOCTD,
CaMOCTOSATENIbHOCTh B MO3HAHUH, UHTEPEC U YBAXKEHHUE K HAYUYHBIM 3HAHUAM, HAYKE;

JIF0003HATEILHOCTE

n

e oOmajarolMii NEpBOHAYAJIBHBIMM MPEICTABICHUSAMH O TPUPOAHBIX U COLMAIBHBIX
00BEKTax, MHOr00Opa3uu OOBEKTOB W SIBJICHUN NPHUPOIBI, CBA3M KMBOH M HEXHUBOMH

MIPUPOJIBL, O HAYKE, HAYYHOM 3HAHWH;

. I/IMGIOH_[I/II‘/’I ICpBOHAYAJILHBIC HABBIKU H8.6.]HOILCHI/H>'I, cucreMarusaliluiy U OCMBICIICHUA

OTIbITa B €CTECTBEHHO-HAYYHOU U T'YMaHUTApHOM 00J1acTAX 3HAHMUSL.

10 KJIACC
No Paznen/rema Kon-Bo Kon-Bo Nudopmanus Hesten
n/n YacoB | OLIEHOYHBIX 00 JIEKTPOHHBIX BHOCTh
poueayp y4eOHo- yUuuTen
METOANYECKHX ac
matepuanax (JOP u | yuérom
LIOP) paboue
i
nporpa
MMBI
BOCITUT
aHus
bubmuoreka IIOK | 2,3,7
1 | BBeneHue B CTEpEOMETPHIO 10 https://m.edsoo.ru/1c2
09e37
IIpsimble u IIJIOCKOCTH B Bubmaoreka 1IOK | 3,6,7
2 | mpoctpanctBe. [lapamienbHOCTB 12 1 https://m.edsoo.ru/1c2
IPSIMBIX M IIOCKOCTEN 09e37
bubmmoreka IIOK | 1,3,7
3 E;g:;:ivgynﬂp HOCTE TPAMBIX 1 12 https://m.edsoo.ru/1c2
09e37
Yrael  Mexay — OpAMBIMH U bubmoreka — LIOK | 2,3, 6,7
4 TOCKOCTAMIL 10 1 https://m.edsoo.ru/1c2
09e37
buGmmorexka IIOK | 1,2,3,
5 | MHororpanHuKu 12 1 https://m.edso00.ru/1c2 6,7
09e37
6 | OO6BEMBI MHOTOTPaHHUKOB 7 1 bubnnorexa [IOK 1’62’73’

12



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

) bubmnoreka I[OK | 1,2,3,
7 | llosopenue: CCUCHMA, 5 1 https://m.edsoo.ru/ic2 | 6,7
PaCCTOSHUS U YTJIbI 09637
OBUIEE KOJIMYECTBO YACOB I10 68 5
ITPOI'PAMME
11 KJIACC
Paznen/Tema Kon-Bo Komn-Bo WNudopmanus [Hesrens
Ne 9acoB | OIEHOYHBIX | 00 3JICKTPOHHBIX HOCTh
I/ poIeIyp yueOHO- YUHUTEIS
METOINYECKUX C YYETOM
Matepuanax (JOP | paGoueii
u [IOP) nporpam
MBI
BOCITHTA
HUS
bubmmoreka IJOK 3,7
1 | Tena Bpamenus 12 https://m.edsoo.ru/l
c209e37
bubGmuoreka IIOK | 3,6,7
2 | O0bEMBI TET 5 1 https://m.edsoo.ru/l
c209e37
bubGmuoreka IIOK | 1,3,6,7
3 Bexropsl — m koopauHatt B 10 1 https://m.edsoo.ru/1
MIPOCTPAHCTBE 209037
bubmuorexka IIOK | 3,6,7
4 Hosropenne, 00606meHHe’ 7 1 https://m.edsoo.ru/l
CHUCTEMAaTH3alUsl 3HAHUH 209637
OBUIEE KOJIMYECTBO YACOB I10 34 3

I[TPOT'PAMME
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https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOM MIPOI'PAMMOBI

10 KVIACC

Koxa
NpOBEPSIEMOI0
pe3yabTarta

7
7.1

7.2

7.3

7.4

IIpoBepsiemble MpeiMeTHbIE Pe3yJIbTATHI 0CBOEHUSI 0CHOBHOI
00pa3oBaTe/IbHOI MPOrpaMMbl CpeIHero 0oero 06pa3oBaHus

I'eomerpus
OHepI/IpOBaTI) MOHATHUAMU: TOYKA, IIpAMasd, MNIOCKOCTb

[IpuMeHATh aKCHOMBI CTEPEOMETPUM U CIEJCTBUS U3 HUX IPU PELICHUU
reOMETPUUECKUX 3a4a4
OnepupoBaTh MNOHATHAMH: NapaUIEIbHOCTh M MEPHEHAMKYIAPHOCTH
MPSAMBIX U IJIOCKOCTEMN
KnaccuummpoBath B3auMHOE pPacIONOXEHUE MPSIMBIX M TUIOCKOCTEH B

IIPOCTPAHCTBE

7.5

7.6

1.7

7.8

7.9

7.10

7.11

7.12

OnepupoBaTh MOHATUSMU: JABYTPAHHBIN YToJ, TpaHU JBYTPAHHOIO yIJa,
pedpo ABYIPaHHOTO yTiia, JUHEHHBIN Yo ABYIPaHHOTO yIJia, IpalycHast
Mepa JABYTPaHHOTO yria

OnepupoBaTh MOHATUAMHU: MHOTOIPaHHMK, BBIMYKJIBIH M HEBBITYKJIBIN
MHOTOT'PaHHHK, 3JIEMEHTHI MHOTOT DaHHUKA, MIPaBHIIbHBIA MHOTOI'PaHHUK
Pacrio3HaBaTh OCHOBHBIE BUJbl MHOTOIPAaHHUKOB (IMpaMuja, NpusMma,
IPSIMOYTOJIbHBIN Mapasuienenunesn, Kyo)

KnaccupunupoBarh  MHOrOrpaHHMKM, BbIOMpass  OCHOBaHUS  JUis
knaccuukanuy  (BBIMYKJIbIE W HEBBINYKJIbIE  MHOTOIPaHHHKH,
MpaBWIbHbIE MHOTOTPAHHUKH, TPSMbIE M  HAKJIOHHBIE IPHU3MBIL,
napajuieJIeuIneb)

OnepupoBatb MOHSTUAMU: CeKyIuas IJIOCKOCTB, ceueHue
MHOT'OI'PaHHHUKOB

OOBSCHATP NPUHLHUIIBI ~ [OCTPOCHUS  CEYEHWH  MHOIOTPAHHUKOB,
UCHOJb3Yys METO CIIE/I0B

Ctpouth ce4eHUs MHOTOTPAHHUKOB METOJOM CJIEJIOB, BBINOIHATh
(BBIHOCHBIE) TJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX O0BEMHBIX (UTYD:
BUJI CBEPXY, COOKY, CHU3Y

PemraTe 3a/ladd Ha HAXOXJICHUC I'COMETPUICCKHUX BCJIUYHH I10 06pa3uaM
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7.13

7.14

7.15

7.16

WM aNropuTMaM, INPUMEHSs W3BECTHBIC AHAIMTHUYECKUE METOABI IPHU
pelIeHUU CTaHAAPTHBIX MATEMAaTHYECKUX 3a4a4 Ha BBIYUCIICHHE
pPacCTOSTHUN MEXIYy IBYMs TOYKAaMM, OT TOUKH IO IPSMOH, OT TOYKH 10

IIOCKOCTH, MCKAY CKPCIIUBAOIUMHUCS MTPAMBIMHA

Pemrate 33124 Ha HaX0XJI€HHE T'€OMETPUUECKUX BEIMYMH MO 00pa3uam
WM aNropuTMaM, INPUMEHSAs W3BECTHBIC AHAIMTHUYECKUE METOABI IPHU
pelIeHNU CTaHIApPTHBIX MATEMAaTHUYECKUX 3a1a4 Ha BBIYHMCICHUE YIJIOB
MEXKIY CKPEILIMBAIOIIUMUCI IPSIMBIMH, MEXAY INPSMOU U IUIOCKOCTBIO,

MCXKIAY MIIOCKOCTAMHU, IBYI'PAHHBIX YI'JIOB

Bbruncnare 00bEMBI M IUIOIIAAM IOBEPXHOCTEH MHOI'OI'PAaHHHMKOB
(mpu3ma, nupamMuaa) ¢ IpUMEHEHHEM (POPMYII, BEIYUCIATH COOTHOIICHUS
MEXIy IUI0UIAAIMH MIOBEPXHOCTEH, o0bEMaMu OI00HBIX

MHOTOTPaHHUKOB
OnepupoBarh MOHATHSMHU: CUMMETPHUSI B MPOCTPAHCTBE, LIEHTP, OCb U
IJI0CKOCTh CHMMETPHUH, LIEHTP, OCh U TIOCKOCTh CHMMETPUH (PUTYPBI

W3Bnekatb, mpeoOpa3oBbIBaTh M HUHTEPIPETHUPOBATH HHPOPMAILUIO O

NPOCTPAHCTBCHHBIX T'COMCTPUUICCKUX (I)I/IF yYpax, IMIPEACTABJICHHYIO Ha

YepTekax U pUCYHKax

7.17

7.18

7.19

[IpumensaTh reomeTpuveckrue (GaxKThl JJs PEIICHUS CTEPEOMETPHUYECKUX
3a/a4, MPEAIONIAraloluX HECKOJIbKO WIaroB pPELICHMs, €CIA YCIOBHUS

MIPUMEHEHHUS 3aJ1aHbl B IBHOU (opMme
[IpuMeHATH mpocTEWIIME NPOrpaMMHBIE CPEACTBA U DIIEKTPOHHO-
KOMMYHMKAI[MOHHBIE CUCTEMBI TP PEIICHUN CTEPEOMETPUYECKHUX 3aa4

[IpuBoUTE MpUMEpPHl MaTeMaTHYECKUX 3aKOHOMEPHOCTEW B MPUPOJE U

JKU3HU, PACIIO3HABATH MPOSABJIICHUC 3aKOHOB I'COMETPUUN B UCKYCCTBC

7.20

11 KUIACC

[IpuMeHATh NOTyYECHHBIE 3HAHUS HA IIPAKTUKE: aHAJTU3UPOBATH pEalbHbIC
CUTyallUd W IIPUMEHATh H3YyYEHHBIE IIOHATHSA B IIPOLIECCE ITOMCKA
peeHus MaTE€MaTUYECKH chopMyITMpOBaHHON Ipo0OJIEMBI,
MOZEIIMPOBATh PEAIbHBIE CUTYAllMM HA S3bIKE T'€OMETPUHU, UCCIIEN0BAThH
IIOCTPOEHHBIE MOJENIH C HCIOJIIB30BAHUEM T'€OMETPUYECKUX IOHATUU U
TEopeM, arnmapara ajareopsl, pelaTh MPaKTUYECKUE 3a7a4H, CBSI3aHHbIC C

HaXOXXIACHUCM I'COMETPUICCKUX BEJINYINH
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Kon
MPOBEPAEMOro
pe3yJbTara

6

6.1

6.2
6.3
6.4

6.5

6.6

6.7

6.8

6.9

6.10

IIpoBepsiemble npeIMeTHBIE Pe3yabTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/ILHOI MPOrpamMMbl CpelHero 001ero 00pazoBaHus

I'eomerpus

OnepupoBaTh NOHATHAMU: IUIMHIPUYECKast IOBEPXHOCTh, 00pa3yrolye
LWINHIPUYECKON MOBEPXHOCTH, LMIMHAP, KOHMYECKas IOBEPXHOCTb,
oOpa3ylonMe  KOHHUYECKOM  IMOBEPXHOCTH, KOHYC, cdepuueckas

MIOBEPXHOCTh

Pacnio3naBate Tena BpameHnus (HUIUHIP, KOHYC, cdepa U map)
OOBACHATH CIOCOOBI MTOTYYSHHS TEJT BPALICHUS
KnaccudumupoBats B3auMHOE pacioioKeHne cepbl U ITOCKOCTH

OnepupoBaTh NOHATHUAMMU: IIAPOBOM CETMEHT, OCHOBAaHUE CErMEHTa,
BBICOTA CErMEHTa, IIApOBOW CIIOM, OCHOBAHHE IIAPOBOIO CJIOSI, BHICOTA

IIApOBOTO CJIOS], IAPOBOH CEKTOP

Boruncnsate 00bEMBI M IUIOMIAAM TOBEPXHOCTEW TeNl BpaIICHUS,

TEOMETPUUYECKHUX TN C MPUMEHEHHEM (POPMYIT

OnepupoBaTh MNOHITUSIMH: MHOTOTPaHHHMK, BIMCAaHHBIM B cdepy Hu
OTIMCaHHBIN OKOJIO cdepsl, cdhepa, BMIUCaHHAS B MHOTOTPAHHUK UJIH TEJIO
BpallCHUsA

BpuucasaTe COOTHOIIEHMS MEXAYy IUIONIAJSIMU TOBEPXHOCTEN W

00BEMaMU ITOTOOHBIX TEN

N300paxaTh n3ydaembple QUTYPHI OT PYKH M C MPUMEHECHHUEM IPOCTHIX
4epTEKHBIX HHCTPYMECHTOB

BrITIoNTHATE  (BBIHOCHBIC) IUIOCKHE YEPTEXKU U3 PHUCYHKOB IPOCTHIX

00BEMHBIX (GUIyp: BUJ CBEpXYy, COOKY, CHU3Y; CTPOUTh CEUCHMS Tell

BpaILCHUS

6.11

6.12

6.13

6.14

W3BnekaTh, MHTEPIPETUPOBATH M NpeoOpa3oBbIBaTh HH(OPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (Urypax, MpeICTaBICHHYIO Ha
4epTekKax U pUCYHKaxX

[TpumensTh reomeTprueckue (akThl JJIsI PELICHUS CTEPEOMETPHUECKUX

3a/la4, HIpCArojIararomux HCECKOJIbKO IIaroB pCHICHUA, C€CJIIN YCIOBUA

MPUMEHEHUS 3aJIaHbl B IBHOU (hopMme
OnepupoBaTh MOHSATUEM: BEKTOP B IPOCTPAHCTBE

BrimonaaTs ,I[GﬁCTBI/IH CJIOKCHHA BCKTOPOB, BBIUUTAaHHA BCKTOPOB U
YMHOXCHHA BCKTOpa Ha YHCIIO, O6’L$ICHHTI), KaKHMH CBOMCTBAMH OHHU
16



6.15

6.16

6.17

6.18

6.19

o0JazaroT

[IpuMeHATH MPaBUIIO NapAIIENICIIUIIENA IIPU CII0KEHUN BEKTOPOB
OnepupoBaTh IMOHATUSAMH: JICKAPTOBBI KOOPJAWHATHI B IPOCTPAHCTBE,
BEKTOpP, MOJYJTh BEKTOPa, PAaBEHCTBO BEKTOPOB, KOOPJWHATHI BEKTOPA,
yroJl MEXKIy BEKTOpaMH, CKaJsIpHOE IPOU3BEICHHUE BEKTOPOB,
KOJUTMHEApHbIC U KOMILJIAHAPHBIC BEKTOPBI

HaxoauTh cymMMy BEKTOPOB W IPOM3BEJCHHE BEKTOpA HAa YHMCIIO, yroi
MEXJIy BEKTOpaMH, CKaJIIPHOE MPOU3BEJICHUE, PACKIaIbIBaTh BEKTOP 10
I[BYM HGKOJIJII/IHeapHI)IM BCKTOpaM

3aI[aBaTB IMJIOCKOCTh YPABHCHHUEM B IleKapTOBOfI CUCTCMC KOOpAUHAT

Pemwats mpocreliire TeOMETPUYECKHE 3aJayd  Ha IIPUMEHEHHE

BCKTOPHO-KOOPAWHATHOTO METOAa

6.20

6.21

6.22

6.23

Pemate 3agadu Ha aA0Kas3aTCJIbCTBO MATEMATHYCCKHUX OTHOIIICHUN H
HaXO0KACHHUEC I'COMCTPUUCCKHUX BCIWYHH I10 06pa3uaM HUJIN aJITOpUTMaMm,
IMPpUMCHAA HN3BCCTHBIC MCTOBI IIpu PCUICHUU CTaHAapTHBIX

MaTeMaTUYeCKHX 3a/1a4

[IpuMmeHsTh MpocTElINe MNPOrpaMMHBIE CpPEICTBA M SJIEKTPOHHO-
KOMMYHUKAITMOHHBIE CHCTEMBI TIPHU PEIICHUU CTEPEOMETPUUCCKUX 3a71a4
[TpuBOIUTH MpPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJIE U
JKU3HH, PACIIO3HABATh MPOSBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE
[IpuMeHsTh TIONyYeHHBIE 3HAHUS HA TMPAKTUKE: AHAIU3UPOBATH
peajbHble CHUTYyalldd W TPUMEHSATh W3Y4YEHHBIC TOHATHUS B TMpOIECcCce
MOMCKAa pELIeHUs MaTeMaTHYeCcKd CQOPMYIUPOBAHHOW MPOOIEMBI,
MOJICJIUPOBATh pEaJbHbIE CUTyallMd HA SI3bIKE F€OMETPUM, UCCIIEI0BATH
MIOCTPOEHHBIE MOJENIM C UCIOJIb30BAaHUEM T'€OMETPUUYECKUX IMOHATHH U
TeopeM, amnmnapara anreOpbl, pemaTh MPaKTUIeCKUe 3a/1a4uH, CBSI3aHHBIC C

HaXO0XXACHUEM I'COMCTPHICCKUX BCIIMYNH
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IMPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUA

10 KVIACC

Kon

7.1

7.2

7.3

7.4

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKAaHUA

I'eomeTrpus

OcCHOBHBIE TOHATHS CTepeoOMEeTpHH. TodYka, TpsiMasi, TUIOCKOCTb, MPOCTPAHCTBO.
[TorsiThe 00  aKCMOMATHYECKOM  IOCTPOCHHUH  CTEPEOMETPHUH:  aKCHOMBI

CTCPCOMETPHUHU U CICACTBUA U3 HUX

B3anmHoe  pacnosiokeHHe€ ~ NpSAMBIX B MPOCTPAHCTBE:  MEPECEKaIolIHecs,
napajyieJbHble UM CKpeluBawoIuecs mnpsMble. [lapamnenbHOCTh TOPSMBIX U
IJIOCKOCTEM B MPOCTPAHCTBE: MapajuielibHbIE MpPsIMbIE B  MPOCTPAHCTBE,
MapauIeIbHOCTh TPEX MPAMBIX, MAPAJICILHOCTh MPSAMONM M TUIOCKOCTH. YTJbI C
COHAIIPABJIICHHBIMU  CTOPOHAMH, YroJ MEXKIY NpPsSIMBIMHU B MPOCTPAHCTBE.
[TapannenpbHOCTh MIOCKOCTEN: MapaJIeIbHbIE MIOCKOCTH, CBOMCTBA MapPaJIEIbHbBIX
mwiockoctei. [Ipocrteitmme mpocTpaHCcTBeHHBIC (DUTYPHI HAa IUIOCKOCTH: TETPadp,

Ky'6, napaJuieJICuIic K, HOCTpOCHUE Ce4YCHMI

[lepneHIUKYIApHOCTh NPSAMOM M IUIOCKOCTH: IEPHNEHAMKYJISPHBIE NpPSIMbIE B
IIPOCTPAHCTBE, MPAMBIE MapaJUIEIbHbIE U NIEPICHANKYJIISPHBIE K INIOCKOCTH, IPU3HAK
NEPIEHAUKYISIPHOCTHU IIPSIMOM U INIOCKOCTH, TEOPEMA O IPSAMOU NEPIEHIUKYIISIPHOU
IUDIOCKOCTH. YTJbl B TPOCTPAHCTBE: YIroJd MEXAYy MNpSIMOM H IUIOCKOCTBIO,
JBYIPAHHBIA yroJI, JUHEHHBIM Yyroil JAByrpaHHoro yria. IleprneHaukynsap u
HAKJIOHHBIE: PACCTOSHHE OT TOYKH A0 IUIOCKOCTH, PACCTOSHHE OT NIPSIMOM 10
IUIOCKOCTH, MPOEKIUs (PUrypbl Ha IUIOCKOCTh. [leprneHauKyIsipHOCTh MIOCKOCTEH:
IPU3HAK  MEPHEHAMKYISIPHOCTH  JIBYX  Iulockocted. Teopema o Tpéx
NEPIEHANKYIISIPAx

IloHsATHE MHOTOrpaHHMKA, OCHOBHBIE 3JIEMEHTBl MHOIOTPAHHHKA, BBIIIYKIIBIE H
HEBBIITYKJIbIE MHOTOTPAaHHUKM, pa3BEPTKAa MHoOrorpaHHuka. I[Ipmsma: N-yrosapHas
Ipu3Ma, TPaHU U OCHOBAHHUS NPU3MBI, NpsIMas U HAKJIOHHAsl NMPHU3MbI, OOKOBas U
II0JIHAs TOBEPXHOCTH NMpu3MsL. llapamienenunen, npsAMOyroIbHBIN apauIeICIIUIIE
u ero csoycrsa. [Iupamuna: N-yroiapHas nupamuia, 'paHd U OCHOBAaHUE ITHUPAMU/IBI,
OOKOBasl M MOJIHASl MOBEPXHOCTh MUPAMU/IbI, IPABWIbHAS U yCEUEHHAsl MUpaMHa.
OneMeHTbl Npu3Mbl M nupamuzabl. [IpaBUibHBIE MHOIOTPaHHMKHU: TIOHSATHE
[IPaBUJIBHOTO MHOIOTPAaHHMKA, IpaBUJIbHAs IpHU3Ma U IPaBWIbHAS NUPAMHUAA,

MpaBUJIbHAs TPEYrojibHAs MHUpaMUIa U IPaBUIbHBIN TeTpasap, Kyo. [IpencraBnenue
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7.5

7.6

7.7

O IpaBWIbHBIX MHOTOTPaHHUKAX: OKTa3Jp, AOAEKayap U ukocadapyrue CeueHus

IMPU3MBI 1 THPAMHUIBI

CI/IMMeTpI/ISI B IPOCTpPAaHCTBE: CHUMMCTPUA OTHOCUTCIIBHO TOYKH, HpﬂMOﬁ,
IUIOCKOCTH. DJIEMEHTEI CUMMCTPUHU B IMHUpaMUax, nmapajujiCjaCinurcaax, nmpaBUiIbHbIX

MHOTI'OI'paHHHUKax

Bbrunciienue 351€MEHTOB MHOIOTPaHHUKOB: péOpa, AuaroHanu, yriel. Ilmomans
OOKOBOM MOBEPXHOCTM M TIOJHOM TOBEPXHOCTH MPSMOW MPU3MBI, IJIOLIA/b
OCHOBaHUH, TeopeMa 0 OOKOBOW MOBEPXHOCTHU MpsiMOi npu3Msl. [lnomans 6okoBoi
MIOBEPXHOCTH M IIOBEPXHOCTH NPABWIBHOM INHpaMHUAbI, TeOpeMa O IUIoUiaau

yceuénHoi nupamuabl. [loustue 06 06béme. OObEM MUPAMUIBI, TPUIMBI

[TogoGubIe Tena B mpocTpaHcTBe. COOTHOMICHUS MEX Ty TIIOMIA MU MTOBEPXHOCTEH,

00BEMaMu HOI(O6HLIX TCII

11 KJIACC

Kon
6

IIpoBepsieMblii 3J1IeMEHT COAEPKAHUS

['eomeTrpus

6.1

6.2

[{unuHIpuyeckas MOBEPXHOCTh, 00pa3yole MUINHAPUIECKON MTOBEPXHOCTH, OCh
HHHHHHPH‘IGCKOﬁ IMOBEPXHOCTH. L[I/IJ'II/IHI[pI OCHOBaHUS M OOKOBas IOBEPXHOCTD,
oOpa3ymolas 1 0cb, IUIONIAIb OOKOBOH U MOJHON MOBEPXHOCTH

Konunueckas moBepXHOCTb, 00pa3yroiire KOHHYeCKO MOBEPXHOCTH, OCh U BEpILIMHA
KOHUYeckol mnoBepxHocTH. KoHyc: ocHOoBaHMe W BepuinMHa, oOpa3yomias U OcCh,
Ionaab OOKOBOM M TIOJHOW TIOBEPXHOCTH. YCEYEHHBIM KOHYC: 0oOpasyromiue u

BbBICOTA, OCHOBAaHUA U OoKoBas ITOBCPXHOCTDH

6.3

6.4

6.5

6.6

Cdepa u map: ueHTp, paguyc, JHaMeTp, oAb MOBEPXHOCTH cdeprl. B3aumuoe
pacnosoxeHue cdepbl U IUIOCKOCTH, KacaTelbHas IIIOCKOCTh K cdepe, IUIomanb
cepsl

W300paskeHue Tl BpallleHHs Ha IJIOCKOCTH. Pa3BEpTka uMHApa U KOHyca
KomOuHarmu Ten BpalieHuss U MHOTOIPAaHHHKOB. MHOTOTpaHHHK, OIUCAHHBIH
okoJio chepsl, chepa, BMcaHHas B MHOTOTPAHHUK, WK TEJIO BPAIICHUS

[Tonsitne 06 00BEmMe. OCHOBHBIE CBOWCTBA 00BEMOB Ten. Teopema 00 00BEME
NpSMOYTOJIBHOTO Tapajuienienunena u cieactsus u3 He€. OOBEM mHMIMHIpA,

koHyca. O0BEM 1apa u mIomais chepol

6.7

[TogoOubie Tema B mpoctpaHcTBe. COOTHOIIEHUS  MEXKAY — IUIOMIAISIMU

MOBEPXHOCTEH, 00bEMaMHK MOTOOHBIX TN
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6.8

6.9

Ceuenus uunuHapa (MapawieJbHO W MEPHEHIUKYISIPHO OCH), CEYEHHUs KOHyca

(mapannenbHOE OCHOBAHUIO U MPOXOAAIIEE Yepe3 BEPIINHY), CEUeHHUs 1apa

BGKTOp Ha IINIOCKOCTH W B HPOCTPAHCTBC. CrnoxxeHre M BBEIYUTAHHUC BCKTOPOB.
YMHOXEHHE BCKTOpa Ha 4YHUCJIO. Paznoxenue BCKTOpPaA I10 TpeM HCKOMIIJIAHApHBIM
BCKTOpaM. HpaBI/IJ'IO napajjiejacnuiicaa. Pemienue 3aaaq, CBA3aHHBIX C

IIPUMEHEHNEM TPaBUJI ACUCTBUI C BEKTOPaMU

6.10

[IpssMoyronbHas cucreMa KOOpAMHAT B IpocTpaHcTBe. KoopauHaTel BeKTOpA.
[Ipocreiiine 3amaun B KOOpAMHATaX. YTosl Mexay Bekropamu. CkaisipHoe
IIPOU3BE/ICHNE BEKTOPOB. BbIUKCIEHHE YIVIOB MEXKIY MNPSMBIMU U IIOCKOCTSMHU.

KoopanHaTHO-BEKTOPHBIN METO/ IPH PEIIEHUU T€OMETPUUYECKUX 3a/1a4
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IPOBEPSIEMBIE HA EI'D I1IO MATEMATHUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHHUS OCHOBHOM OBPA30OBATEJIBHOM
IMPOTPAMMBI CPEJHET'O OBILIET'O OBPA3ZOBAHUSI

Kon
NpoBepPsIEeMOro
TpedoBaHUs

IIpoBepsiemble TPeGOBaHMS K NMPeAMETHBIM Pe3yJIbTATAM OCBOCHUS
OCHOBHO# 00pa30BaTeJIbHOI MPOrPaMMbl CpeHEro 001ero
o0pa3zoBaHus

Bnanenne meromamMu J0Ka3aTeNbCTB, JITOPHUTMAMH PEIICHUS 3ajad;
yMeHue (opMynupoBaTh W ONEPUPOBATH MOHATHSIMH: OIpEEICHUE,
aKcroMma, Teopema, CIIEJICTBHE, CBOICTBO, TPHU3HAK, JIOKa3aTEIbCTBO,
paBHOCHUIIbHBIE POPMYTUPOBKH; MPUMEHSThH UX; YMEHUE (OPMYIUPOBATH
o0paTHOE W TPOTHBOIOJIOKHOE YTBEPXKIEHHE, MPHUBOAUTH MPHUMEPH U
KOHTPIPUMCEPBI, HCIIOJIB30BATb MCTOA MaTeMaTHYECKOU HHAYKIWH;
NPOBOIUTh  JIOKAa3aTEIbHBIC PACCYKICHHUS TPH pEIICHUH 3a1ad,
OLICHMBATb  JIOTUYECKYIO  IPABUIBHOCTb  PACCYXKICHUH;  yMEHUE
OIIEPUPOBATh MOHATHUSMHU: MHOXECTBO, TOJMHOYKECTBO, ONEpAIH Ha
MHOJKECTBAMHU; YMEHHE HCIIOIb30BaTh TEOPETUKO-MHOKECTBEHHBIH
anmapar Jyis OIMCaHUsl PEAJIbHBIX MPOIIECCOB U SBJICHUN U TIPU PEIICHUU
3aJa4, B TOM YHCIE M3 JAPYrUX YYEOHBIX MPEIMETOB; YMEHHE
OTIepUpPOBATh MOHATUAMHU: Tpad, CBA3HBINA Tpad, AepeBo, UKI, rpad Ha
IJIOCKOCTHU; YMCHHC 3a/laBaTb H OIHUCBIBATH Fpa(I)BI Ppa3siinuHbIMU

croco6aMu; NCIOJIb30BaTh Ipadbl MPU PELUICHUH 3a/1a4

YMeHue onepupoBaTh MOHATHSAMH: HaTYpaJbHOE YHCIIO, LIEJI0€ YUCIIO,
CTEINEHb C LIEJBIM [T0KA3aTeleM, KOPEHb HAaTypaJIbHON CTENEHU, CTENEHb
C palMOHAIbHBIM  IOKa3aTeleM, CTeNeHb C  JIeUCTBUTEIBbHBIM
nmokasarenemM, JiorapudM UYUClIa, CHHYC, KOCHHYC M  TaHTEHC
MPOM3BOJIBHOTO YHCJA, OCTATOK IO MOJYINIO, pPalMOHAIBHOE YHCIIO,
UPpPALMOHATIBHOE  YWCIO,  MHOXECTBA  HAaTypaibHBIX,  IEJIbIX,
paloHaNbHBIX, JCUCTBUTENbHBIX YHCET; YMEHHE HCIIOIb30BaTh
NPU3HAKKA JIeTMMOCTH, HAUMEHBIIMKA OOIIUI JETUTeNh U HAaUMEHBIIEe
oluiee kpaTHoe, anroput™ EBkiuaa mpu pemieHuu 3a1a4; 3HaKOMCTBO C
pPa3IUYHBIMM ~ TO3UIIMOHHBIMA ~ CUCTEMaMM  CYHUCICHMS;  YMEHHE
BBINIOJIHATh BBIYMCIICHUE 3HAYEHUM U MpeoOpa3oBaHUs BBIPAXKEHHH CO
CTeMEeHAMH M Jorapudmamu, mpeodpazoBaHusi IPOOHO-PALMOHAIBHBIX

BBIp&)KCHPIfI; YMCHHE OICPUPOBATH IMNMOHATHAMHU: IOCJICAO0BATCIIBHOCTD,
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apupmeTHyecKas nporpeccus, reoMeTpuuecKas nporpeccus,
OeCKOHEYHO yOBbIBalIIas TreoMeTpUuYecKass TMpOrpeccus; yMEHHe
3aJ1aBaTh MOCJIEA0BATEILHOCTH, B TOM YHCJIE C IOMOLIBIO PEKYPPEHTHBIX
dbopMys; yMEHHE OIEepUpOBaTh MOHATHUAMHU: KOMIUIEKCHOE YHCIIO,
COTPSIKEHHBIE KOMITJIEKCHBIE YHCIIa, MOAYJb U apTyMEHT KOMIUIEKCHOTO
yuciaa, ¢opmMa 3aluCHd  KOMIUIEKCHBIX 4uces  (reoMeTpudeckas,
TPUTOHOMETpHUYECKass W  anreOpanyeckas); yMETb  HIPOH3BOJIUTH
apupmeTHYecKre IeHCTBUS C KOMIUIEKCHBIMH YHCIAaMH; MPUBOAUTH
IOPUMEpPbl  UCMOJb30BAHUS  KOMIUIEKCHBIX  YHCEN;  ONEepHUpOBATh
NOHATHAMM: Marpuma 2x2 wu  3X3, OmpeneiauTrenb  MaTpUILBL,

FeOMeTpI/I‘-ICCKI/Iﬁ CMBICJI OITPCACIINTEIIA

YMeHue onepupoBaTh MOHATHSMU: palMOHAJIbHBIEC, HWPpaLMOHAJIBHBIE,
MOKa3aTeNbHbIE, CTEIEHHbIE, JIorapu(MUUEeCKHe, TPUTOHOMETPUUYECKUE
YpaBHEHHS U HEPABEHCTBA, HUX CUCTEMBI; YMEHHME OIIEpPUPOBATH
MOHATHAMU: TOXJECTBO, TOXIECTBEHHOE MpeoOpa3oBaHHE, ypaBHEHHE,
HEPAaBEHCTBO, CHCTEMa YpPaBHEHUH M HEPABEHCTB, PaBHOCHUJIbHOCTH
YpaBHEHUN, HEPAaBEHCTB M CHUCTEM; YMEHHME pellaTh YypaBHEHMUS,
HEPAaBEHCTBA M CHCTEMbI C IMOMOINBIO Pa3JIMUHBIX NPUEMOB; peEIIATh
YPAaBHEHUs, HEPaBEHCTBA M CHCTEMBbl C IIApaMETpPOM; IPUMEHATH
YPaBHEHUS, HEPABEHCTBA, UX CUCTEMBI Ul PELICHHS MAaTeMaTU4YEeCKUX

3aJla4 ¥ 3aaa4 U3 pa3INdIHbIX obnacrei HAaYKH U peaﬂbHOﬁ JKHU3HHU

YMeHue onepupoBaTh MOHATHAMU: (QYHKIUS, YETHOCTh (DYyHKIMH,
NEPUOIUYHOCTh (DYHKIIMHM, OrPaHMYCHHOCTh (PYHKLIMH, MOHOTOHHOCTbH
GbyHKIUM, 3KCTpeMyM (QYHKIMHM, HauOoJIbllee U HaMEHbIIee 3HAYCHUS
(GYHKLIMU HA IPOMEXYTKe, HepepbiBHAS (DYHKIMS, aCUMITOTHI Ipaduka
¢byHKUMY, TIepBasi U BTOpasi NPOM3BOJHAS (YHKLUHU, TECOMETPUUECKUN U
¢u3nveckuif CMBICT TPOM3BOJHON, NEpBOOOpa3Hasi, ONpeNeIEHHBIN
MHTErpai; yMEHHE HaXOJIUTb aCUMMTOTHI Ipaduka (QyHKIUH; yMEHHE
BBIUUCIIATh IPOU3BOJHBIE CYMMBI, IIPOMU3BENEHHUS, YAacCTHOIO U
KOMIO3UIMN (QYHKIUI, HAXOJUTh YpaBHEHHE KacaTeIbHOW K rpaduky
(GyHKINW; yMEHHE HAaXOIUTh INPOWU3BOAHBIC 3JIEMEHTAPHBIX (YHKIWH;
YMEHHE HCMOIb30BaTh MPOU3BOJHYIO JJS HCCIENIO0BaHUS (YHKLUH,
HAXOIUTh HAWOOJbIIME M HAUMEHbIIWE 3HAYCHUS (YHKIMN; CTPOHUTH
rpaMKd MHOTOWIEHOB C HCIOJIb30BAaHUEM ammapara MaTeMaTHYECKOIro

aHaJIn3a, TMPUMCHATH TMPOU3BOAHYIO IJId HAXOXIACHUSA HAWITYy4IICTO
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peH_IeHI/ISI B HpI/IKJIaI[HBIX, B TOM YHUCJIC COOHUAJIBHO-DKOHOMUHYCCKUX U
($bU3HYeCcKUX 3a7av4ax; HaXOAUTh TUIOMIAAN U 00BEMBI (PUTY C TTOMOIIBIO
I/IHTeraJ'Ia; HpI/IBOI[I/ITB HpI/IMepI:I MATEMATHUYCCKOI'O MO[[GHI/IpOBaHI/ISI C

MOMOIIBIO AU(epeHInaNnbHBIX YpaBHEHUH

YMmeHue omnepupoBaTh MOHATUAMU: rpaduk (GyHKIUM, oOpaTHas
GbyHKIMSA, KOMIO3UIMS (QYHKUWH, TUHEWHas (yHKIMSA, KBaapaTHUHAS
byHKIHS, panoHanbHas byHKIIHS, CTeneHHast byHKIIHS,
TPUTOHOMETpHUYECKHE  (PYHKIUH, OOpaTHble TPUTOHOMETPHUYECKHUE
GbyHKIMM, TOKa3zaTelbHAas W Jorapugmuueckas (yHKUUU; YMEHHUE
CTpOUTH Tpa(UKH HM3YYCHHBIX (YHKUIUH, BBIOIHATH NMPEOOpPA30OBAHMUS
rpaduKkoB (YHKLUH, UCTIOIB30BaTh IT'PaQUKH A U3yUEHHsI POLIECCOB U
3aBUCUMOCTEH, MPHU pelIeHUH 3a7ay U3 APYruX Y4eOHBIX MPEIMETOB U
3ajjad U3 peabHOM JKU3HU; BbIpaXaTb (JOPMYJIaMU 3aBUCUMOCTH MEXKIY
BEJIMYMHAMH; HCIOJNb30BaTh CBOMCTBA W Tpapuku (QyHKIuH Ui
pelleHHs] ypaBHEHH, HEPaBeHCTB U 3a/1ad ¢ MapamMeTpaMmu; U300pakaThb
Ha KOOpPAMHATHOM IIJIOCKOCTM MHOXECTBA pEIIECHUN YpPaBHEHMIA,

HCPABCHCTB H UX CUCTCM

VYMeHue pemate TEKCTOBbIE 3aJayd pa3HbIX TUIOB (B TOM YHUCIE HA
NPOLICHTHI, AOJIM U YacTH, Ha JIBUXKEHHE, paboTy, CTOUMOCTh TOBapOB H
YCIIyT, HAJIOTH, 33J1a4y U3 00JIaCTU YyIPaBJIEHUS JTUYHBIMU U CEMEHHBIMU
(¢uHaHCAMM); COCTAaBJIATH BBIPAKEHUS, YpAaBHEHHs, HEPAaBEHCTBA U HX
CHUCTEMBI TI0 YCIIOBHIO 3aJa4M, HCCIENOBaTh IOJYYEHHOE PEIICHUE U
OLIEHMBATh IPABIONOAOOHOCTh pPE3yJIbTATOB; YMEHHE MOJIEIUPOBATH
peanbHble CUTyallUM Ha S3bIKE MATEMAaTHUKH; COCTABJIATh BBIPAKCHMS,
YpaBHCHUS, HEPABEHCTBA U UX CHUCTEMBI II0 YCIOBUIO 3aJauH,
UCCJIEN0BaTh TOCTPOEHHBIE MOJEIN C HCIOJB30BAHUEM alapara

anreOppl, UHTEPIIPETUPOBATH MOIYUEHHBIN pe3ynbTaT

YMeHue onepupoBaTh MOHATUSAMU: cpelHee apudmMeTnueckoe, MeIuaHa,
HauOoNblllee W  HaUMEHbIllee 3HAa4YeHHs, pa3Max, JUCHepCus,
CTaHIApTHOE OTKJIOHEHHWE 4YHCIOBOrO Habopa; yMEHHE U3BJIEKaTb,
UHTEPIPETUPOBaTh WH(GOpPMAIIMIO, MPEACTABICHHYI0 B Tabimumax, Ha
auarpammax, rpadukax, OTpaxkarIryto CBOMCTBA peabHBIX MPOLECCOB U
SIBJIGHUH; MPEACTaBIATh HH(OOPMALINIO C TOMOUIbIO TaOJIUIl U AUArPaMM;
UCCIIE0BaTh CTaTUCTUYECKHE [aHHBIE, B TOM YHUCIIE C NMPUMEHEHHEM

rpaduyecKkux METOJOB U  DJEKTPOHHBIX CpEACTB; rpaduuecku
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10

UCCjaIcaoBaTb COBMCCTHBIC Ha6JHO£[€HI/ISI C I[oMombrO JguarpamMm

paccerBaHMs U JIMHEUHOW perpeccuu

YMeHHe onepupoBaTh MNOHATHSAMU: CIyYalHBIA ONBIT M CIIy4ailHOE
COOBITHE, BEPOATHOCTH CIIY4YaWHOTO COOBITHSI; yYMEHHE BBIUUCIATH
BEPOSATHOCTh C UCHOJB30BaHUEM TIpaUUECKUX METOJOB; MPHUMEHATH
(GOpMYIIBI CIIOKECHHUST W YMHOXKEHHUS BEPOSITHOCTEH, (QopMyny MOTHOU
BeposTHOCTH, hopmyny bepHynnu, koMOUHATOpHBIE (GaKThl U GOPMYIIBI;
OILICHWBATh BEPOSATHOCTH PEANbHBIX COOBITHI; YMEHHE OINEepPUPOBATH
MOHATUAMM: Ciy4ailHass BEJIUMYMHA, pacCIpeleleHHe BepOSITHOCTEMH,
MaTEeMaTHUYECKOEe OKUJaHHe, TUCHEPCHUs M CTaHIapTHOE OTKJIOHEHHE
CIly4aiilHOM BeNMYMHBI, (YHKIUU pachpefesieHuss U  IUIOTHOCTH
PaBHOMEpPHOI0, I0KAa3aTeJbHOTO W HOPMAaJbHOIO paCIpElEICHU;
YMEHHE MWCHOJb30BaTh CBOWCTBA M3YYEHHBIX paCHpEACIICHUN I
pelleHus 3aa4;, 3HAKOMCTBO C TOHATHUSMHU: 3aKOH OOJBIIMX YHCEN,
METOJIbI BBHIOOPOYHBIX HCCIENOBAHUMN; YMEHHE NPUBOAHUTH MPHUMEPHI
MPOSIBJICHUS] 3aKOHA OOJIBIIMX YKCEN B MPHUPOAHBIX M OOIIECTBEHHBIX
SBJICHUSIX; YMEHHUE OIEpUPOBATh MOHATUIMU: COUETAHUE, IEPECTAHOBKA,
YUCJIO COYETAaHWM, YMCIO TIepecTaHOBOK; OuHOM HblOoTOHA; yMeHue
MPUMEHATh KOMOMHATOPHBIE (DAKTHI M PACCY>KIACHHUS 171 peLIeHUs 3a/1a4;
OLICHUBATh BEPOSITHOCTH peanabHbIX COOBITHIA; COCTAaBJISITh

BEPOATHOCTHYIO MOJCJIb U UHTCPIIPETHUPOBATDH HOJ'Iy‘lCHHLIﬁ pe3yiibTaTt

YMeHue onepupoBaTh IMOHATUSAMHU: TO4YKa, NpsAMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEIWYMHA YIJA, IUIOCKUH yroul,
IBYTPAHHBIN yroj, TPEXTPaHHBIA YroJy, CKpEIIMBAIOIIUECS TMpPSMBIE,
NapaJuIeIbHOCTh U NMEPIEHIUKYISPHOCTD MPSAMBIX U IUIOCKOCTEW, yroil
MEXy NPSMBIMH, YTOJI MEXAY HpPSIMOW M IUIOCKOCTBIO, YIOJ MEXKIY
IUIOCKOCTSIMHU, PACCTOSIHUE OT TOYKH A0 IJIOCKOCTH, PACCTOSHUE MEXIY
IPSIMBIMHU, PACCTOSTHUE MEXKY IUIOCKOCTSIMH; YMEHHE MCIIOIb30BaTh IIPH
peleHnH 3a7ad U3ydeHHbIe (PAKTBI M TEOpPEeMbl IUIAHUMETPUU; YMEHHE
OLICHHMBAaTh pa3Mepbl OOBEKTOB OKPYXAIOUIEr0 MHpa; CTPOUTh
MaTeMaTHYECKUE MOJIENM C IOMOIBI0O T'€OMETPUUYECKUX TMOHATHH U

BCJIMYHH, p€IIaTb CBA3aHHBIC C HUMU ITPAKTHUYCCKUC 3ala4n

YMeHue omnepupoBaTh MOHITHAMU: IUIOMANb (PUTYpBI, 00bEM (GUTYPHI,
MHOTOTPAHHHK, MPABUIbHBIA MHOTOTPAaHHHK, CEYEHHE MHOTOTPaHHUKA,

KyO, mnapajulenenunen, MNpu3Ma, OUpaMmuja, (urypa M HOBEPXHOCTh
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BpallleHHs, UWIMHAP, KOHYC, map, cdepa, miomanas cepbl, IMIomanb
MOBEPXHOCTH NHMpaMMJIbl, TMPU3MBI, KOHycCa, IWINHApa, 00BEM Kyoa,
IPSIMOYTOJIBHOTO NapajlleNIenuIeaa, MUpaMHUAbl, NPU3MbI, LWIMHIPA,
KOHyca, I1apa, pa3BEPTKa MOBEPXHOCTH, CEUYEHUS KOHYCa U LWIMHIPA,
MapaJuleJIbHbIE OCH WM OCHOBAHMIO, CEYEHHWE I1apa, IUIOCKOCTb,
Kacatomascs cdepsl, LMIMHIPA, KOHYyca; yYMEHHE CTPOMTh CEUYCHHE
MHOTOTpaHHHKA, U300pakaTh MHOTOTPAaHHHUKH, (PUTYPHI U MMOBEPXHOCTH
BpAILICHUS, UX CEYEHHS, B TOM YHCJIE C TIOMOIIBIO 3JIEKTPOHHBIX CPENICTB;
YMEHHE TPUMEHSTh CBOMCTBA T€OMETPHUECKUX (DUTYDP, CAMOCTOSATEIBHO
(bopMyIMpOBATEH OIpPENEICHUS U3Yy4aeMbIX (UTyp, BBIABUIaTh FMIIOTE3bI
O CBOMCTBax W IMpPHU3HAKAX T'€OMETPHUUECKUX (PHUTyp, 0OOCHOBBIBATH WU
OIpoBepraTh MX; YMEHHE MPOBOIUTH Kiaccupukanuio Guryp mo
pa3NUYHBIM TPU3HAKaM, BBINOJHATH HEOOXOIMMBIE JOMOJHHUTEIbHbIE

MOCTPOCHHS

YMeHue omnepupoBaTh MOHSITUSAMH: JBIDKEHHE B TPOCTPAHCTBE,
napajuIeNbHBIA TIEPEHOC, CHMMETPHS Ha TUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHWe MOA00Ms, TOMOO0HBIE (UTYPBI, YMEHHE
pacro3HaBaTh paBHBIC U MOJOOHBIE (UTYpPHI, B TOM YHCJIE B MPHUPOJE,
UCKYCCTBE, apXUTEKTYpEe; HCIIONB30BaTh T€OMETPUYECKHE OTHOIICHHUS
IpH pEIIeHUH 3a7a4; HAXOJUTh T€OMETPUYECKHE BEIUYHMHBI (JIMHA,
yroj, IUIOMAAb, OOBEM) TpPU PEHICHUH 3ala4 W3 APYTruX Y4eOHBIX
MPEIMETOB M U3 PEANbHOMN JKU3HH; YMEHUE BBIUYUCIATH T€OMETPHUCCKUE
BEJIMYUHBI (JUTMHA, YTOJ, IUIONIaJb, OOBEM, IJIOMIAIb MOBEPXHOCTH),
UCTIONB3YSl M3y4YeHHBbIE (DOPMYJIBI M METOMABI, B TOM YHCIE: IUIOIIAIb
MOBEPXHOCTH MHPAMHUIBI, IPU3MBI, KOHYCA, IIIMHAPA, IUIOMAAb chepsr;
00BEM Ky0a, TPSIMOYTOJIBHOTO TapajuiesieuIe a, TUPaMUIbl, TTPU3MBI,
IWINHIPA, KOHYyCa, IIapa; YMEHHUE HaXOIUTh OTHOIICHHWE OO0BEMOB

10JI00HBIX pUryp
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YMeHue onepupoBaTh MOHATUSIMU: MPSAMOYTOJIbHAS CUCTEMa KOOPAUHAT,
BEKTOp, KOOPJAMHATHI TOYKH, KOOPJMHATHI BEKTOpPA, CyMMa BEKTOPOB,
MPOM3BEJCHNE BEKTOpPAa Ha YHUCIO, PA3JIOKEHHE BEKTopa 1o Oasucy,
CKaJspHOE TPOM3BEJECHUE, BEKTOPHOE TMPOU3BEACHHUE, YTON MEXKIY
BEKTOPAaMU; YMEHHUE HCIOJIb30BATh BEKTOPHBIA M KOOPIUHATHBIN METOJ
Ul pelleHHs] TEeOMETpUYEeCKHMX 3afad M 3adad JpYruxX Yy4deOHBIX

npeamMecToOB
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YMenue BbIOMpaTh TOAXOAALIMM METON JJIsi pPELICHUs 3a]auu;
IIOHMMAHHAE 3HAYMMOCTH MAaTEMaTHMKM B W3YYCHHH IPUPOJHBIX H
OOIIECTBEHHbIX MPOIECCOB M  SBICHHWN; YMEHHE pacHO3HABATh
IIPOSIBJICHUE 3aKOHOB MAaTEMaTUKU B HCKYCCTBE, YMEHHME IIPUBOIUTH
IIPpUMEPBl  MAaTEMaTUYECKMX OTKPBITUA POCCHHCKOM W MHUPOBOU

MaTeMaTH4IeCKOM HaYKHU
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HEPEYEHD 3JIEMEHTOB COAEPKXAHMUS, IIPOBEPAEMbBIX HA EI'D
11O MATEMATHKE

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

Kon
1 Yucna v BBIYUCICHUS
11 Hatypanbnble u nensie uncina. [Ipu3Haku qenMMOCTH LEbIX YHCce
12 Panmonanbhpie  yncna. OOBIKHOBEHHbIE M JI€CATUYHbBIE JpOOM, MPOLEHTHI,
' OeCKOHEUHBIE TIEPUOTUIECKUE IPOOH
13 Apudmernueckuii KOpeHb HaTypaJbHON creneHu. J[eficTBus ¢ apupMeTHUeCKUMU
' KOPHSIMHM HaTypaJbHON CTETIeHU
14 Crenens ¢ 1ienbIM nokaszateneM. CTeneHs ¢ paluoHaIbHBIM MoKa3aTeneM. CBoHCTBa
' CTETIeHH
L5 CuHyc, KOCHMHYC M TaHT€HC YHCIIOBOIO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHT€HC YHCJIOBOI0 apryMeHTa
1.6 Jlorapudm uncna. JlecaTHYHbIE U HATYpAIbHBIE JOTapUPMBI
JleiicTBuTenbHBIE YWCTA. ApUPMETHYECKHE OIEpaluu ¢ JICHCTBUTEIBHBIMU
1.7 yrcnamu. [IpubnuxEHHbIe BBIYUCIIEHNUS, PAaBUIa OKPYTJIEHUS, TPUKHUIKA U OI[CHKA
pe3yapTaTa BEIYMCICHAN
1.8 [IpeobpazoBanue BoIpaKEHUN
1.9 KommnekcHsie uncna
2 VYpaBHEHUs U HEpPAaBEHCTBA
2.1 Lenbie u 1poOHO-paIlMOHANBHBIE YPAaBHEHUS
2.2 HppanuonanbHble ypaBHEHHS
2.3 TpuronomeTpruyeckue ypaBHEHUS
24 [TokazarenpHbIe U TOTapU(PMUIECKIE YPABHEHUS
2.5 Llenpie u 1poOHO-palMOHATBHBIC HEPABEHCTBA
2.6 WppaunonansHble HepaBeHCTBA
2.7 [TokasarenpHBIC U IOTAPUPMUICCKIEC HEPABESHCTBA
2.8 TpuroHOMETpUYCCKHE HEPABEHCTBA
2.9 CucremMbl ¥ COBOKYITHOCTH YPaBHEHUIN U HEPABEHCTB
2.10 YpaBHEHMsI, HEpaBEHCTBA U CUCTEMBI C TTapaMeTpaMHu
211 Matpuia cucTeMsl JIMHEWHBIX ypaBHEHUN. OnpeaennTenb MaTpHULbl
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OyHKIUH U TpaPUKH

OyHkus, crnocodbl 3amanus ¢yHknuu. ['paduk ¢ynknuu. B3ammao oOpaTHBIE

3 ¢ynkunu. YétHbie 1 HeuéTHBIe pyHKIMU. [leproamueckue GyHKIHHI
Ob6nactp ompeneneHuss W MHOXKECTBO 3HaueHW QyHkimun. Hynmu ¢dyHKmmm.
32 [IpomexxyTkn  3HaKomocTtostHCTBAa.  [IpOMEXYyTKM  MOHOTOHHOCTH  (DYHKLHH.
' Makcumymbl 1 MHUHUMYMbI ¢GyHkuud. HaumOonblee M HauMeHblee 3HAYECHUE
(GYHKLHU Ha IPOMEKYTKE
33 CreneHHas (QyHKUMS C HaTypaJbHbIM W IIeJbIM HoOkKa3areiaeM. EE cBoiictBa u
' rpa¢uk. CoiicTBa u rpaduk KOpHS N-Oi CTETIEHU
3.4 Tpuronomerpuueckue GyHKINHU, UX CBOHCTBA U TpaUKH
3.5 [TokazaTenpHas u norapudmudeckas GyHKIIUN, KX CBOWCTBA U TPaPUKH
38 Toukn paspeiBa. AcuMnToThl rpadukoB ¢yHkumi. CBoiicTBa  (QyHKUHUH,
' HETIPEPHIBHBIX HAa OTPE3Ke
3.7 IlociegoBaTenbHOCTH, CIOCOOBI 3aJaHHs IOCIEI0BATENLHOCTEMN
3.8 Apudmernueckas 1 reoMmeTpuueckast mporpeccur. @opMmyIa CI0XXHBIX POLIEHTOB
4 Hauana MaTemMaTu4eckoro aHanmsa
4.1 [IpousBonnas ¢pynkuuu. [Ipon3BoaHbIe 31eMEHTapHBIX (YHKIUN
[IpumeneHnne mNPOU3BOAHOM K HCCIENOBaHUIO (YHKUMH HAa MOHOTOHHOCTh U
4.2 sKkcTpeMyMbl. HaxokneHne HanOONbIIEro U HaMMEHbIIEro 3HaYeHHUs (YHKLIMU Ha
OTpe3Ke
4.3 [TepBooOpa3nas. MaTerpan
5 MHo:xecTBa U JOruKa
5.1 MHoxecTBO, Onepaluy HaJl MHOKecTBaMu. Jlnarpammel Ditiiepa — BeHHa
5.2 Jloruka
6 BeposTHOCTB U cTaTHCTHKA
6.1 OmnwucarenpHasi CTATUCTHKA
6.2 BepositHocTh
6.3 KomMOunaropuka
7 I'eomerpus
7.1 ®urypsl Ha IMIIOCKOCTH
7.2 [IpsiMbIle ¥ TIOCKOCTH B MTPOCTPAHCTBE
7.3 MHororpanHuKu
7.4 Tena v MOBEPXHOCTH BpallCHUS
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7.5

KOOpI[I/IHaTBI " BCKTOPLI
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