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MNOACHUTEJIBHASA 3AIIMCKA

l'eomerpust siBISIETCST OAHUM W3 0a30BBIX KYpCOB HAa YpPOBHE CPEIHEro OOIIero
o0Opa3oBaHUs, TaK Kak 00eCreunBacT BO3MOXHOCTh U3YUCHUS JTUCITUILINH €CTECTBCHHO-HAYTHON
HANpPaBIEHHOCTH W MPEIMETOB T'yMaHUTapHOro Iukia. [IOCKONbKY JIOrMYecKOe MBIIUICHUE,
dbopmupyemMoe Tpu H3y4EeHUH OOYUYAIOIIUMUCS TMOHATHUHHBIX OCHOB T'€OMETPHH, MpHU
JI0OKa3aTeJIbCTBE TEOPEM M IMOCTPOCHUM LENOYKHU JIOTMYECKUX YTBEP)KICHHU IpU PELICHHUH
TCOMCTPHUUICCKUX 3aaa4d4, YMCHHC BbBIABHUIaTb W OIPOBCPrarb TIHUIIOTC3bl HEIIOCPCACTBCHHO
UCIIONIB3YIOTCSl TIPU PEIIEHUH 3a7]ad e€CTEeCTBEHHO-HAYYHOrO IMKJIA, B YaCTHOCTU (DU3MUECKHUX
3a/ad.

Lenb ocBoeHus mporpamMmbl yueOHOTO Kypca «['eomerpusi» Ha yriayOJE€HHOM YpOBHE —
pa3BUTHE WHIUBUAYAIbHBIX CHOCOOHOCTEH OOydarolmuxcss NpU H3yYEHUU TEOMETPHUH, Kak
cocTaBisifolel mpeaMeTHo oOmactu «MaremaTtuka W uHGOpMaTUKa» uepe3 olecreueHue
BO3MOXXHOCTH MPHOOPETEHUS U HCIOJIb30BaHUS OoJiee MIyOOKMX TNeOMETPUYECKHX 3HAHUN U
JNEHCTBUH, CIeM(PUUHBIX T€OMETPUH, ¥ HEOOXOIUMBIX IS YCIEIIHOTO MPOPECCHOHATHHOTO
00pa3oBaHUs, CBA3aHHOTO C HCIIOJIb30BAaHHEM MAaTEMaTHKH.

[TpropuTeTHBIMH 33ja4aMi Kypca T€OMETPUU Ha YrIIyOnE€HHOM YpOBHE, PaCHIMPSIOIIUMU
U YCUJIMBAIOIIMMH Kypc 0a30BOTO YPOBHSI, SBIISIOTCSL:

paclIMpeHue IpEeACTaBICHUS O TEOMETPUM Kak 4YacTH MHPOBOM KYJIBTYphl H
(opMUpOBaHKE OCO3HAHUS B3aUMOCBS3H T'€OMETPUH C OKPYKAIOLIUM MUPOM;

dbopMupoBaHUE TMPEACTAaBICHUS O TMPOCTPAHCTBEHHBIX (UrypaXx Kak O BaKHEHIIMX
MaTEeMaTHYECKUX MOJENSAX, T[O3BOJISIIOIIMX OMHCHIBaTh U H3y4yaThb pas3HbIe SBIICHUS
OKpY’KaIOIIero MHpa, 3HaHHE NMOHATHIHOTO ammapara mo paszaeny «CtepeoMeTpus» y4eOHOro
Kypca TeOMEeTPHH,

dbopMupoBaHUE yMEHHUSI BIAJETh OCHOBHBIMU MOHSITHSIMH O IMPOCTPAHCTBEHHBIX (UTYypax
U UX OCHOBHBIMU CBOWCTBaMHU, 3HAHHE TeopeM, POpMyJd M yMEHHE UX NPUMEHATb, YMEHUs
JAO0Ka3bIBaTh TCOPCMbI U HAXOJAUTh HCCTAHAAPTHLIC CIIOCOOBI pelicHud 3a0a4,

dbopMHUpOBaHKE YMEHHMsI pPAcO3HABaTh Ha YEpTEXKaxX, MOJCISIX M B PEaTbHOM MHUPE
MHOTOTPaHHUKH U TeJa BPAIICHUsI, KOHCTPYHUPOBATh T€OMETPUUYECKUE MOJIEIIH;

dbopmupoBanue MMOHUMAaHUS BO3MOXXHOCTH aKCHOMAaTHYECKOTO MOCTPOCHUS
MaTeMaTHYECKUX TeOopHuil, (OopMUpOBaHME MOHMMAHHUSA POJM AKCUOMATHKU TpPHU TMPOBEICHUU
pacCy X IEHHII;

dbopMupoBaHHe yMEHHs BIAJETh METOAAMH JIOKA3aTeIbCTB M AalTOPUTMOB pPEIICHUS,
YMEHHS MX TPUMEHATh, MPOBOJIUTH JIOKa3aTeIbHbIE PACCYXKIEHUS B XOAE pelIeHUs
CTCPEOMETPUYCCKUX 3a7ad W 3aJad C [PAKTUYECKHM CojepkaHueM, (OpMUPOBAHUE
NPEICTaBICHUST O HEOOXOJUMOCTH JIOKA3aTeIbCTB IMPU OOOCHOBAHMHM MAaTEMAaTHYCCKHX
YTBEPKACHUM U POJIH aKCHOMATUKU B TPOBECHUU JISYKTUBHBIX PACCYXKICHHIA,

pa3BUTHE M COBEPIICHCTBOBAHHE WHTEIUIEKTYallbHBIX M TBOPUYECKHUX CIOCOOHOCTEM
oOyuaroluxcs, I[03HABAaTEIbHON AaKTUBHOCTH, MCCIEI0BAaTENIbCKUX YMEHHUH, KPUTHUYHOCTU
MBIIJICHUS, MHTEPECAa K U3YUCHUIO I'COMCTPUH;

dbopmupoBanre (YHKIIMOHAIBHON TPaMOTHOCTH, PEJIEBAHTHOW TE€OMETPUHU: YMEHHS
pacro3HaBaTh TMPOSIBICHUS T'€OMETPHUUECKUX TOHATUN, OOBEKTOB M 3aKOHOMEPHOCTEH B
pealbHBIX KU3HEHHBIX CUTYallUAX W MPH HU3yYEHUU APYTUX yYEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCHUMOCTEHl M 3aKOHOMEPHOCTEH, MOJICIUPOBAHUS PEATBHBIX CHTYAIMi, HCCICIOBAHUS
IIOCTPOEHHBIX MOJEJIEH, NHTEPIIPETALIUY TIOJyYEHHBIX PE3YyJIbTaTOB.



OCHOBHBIMU cOJEpXKAaTeIbHBIMM JUHUAMHU yueOHoro kypca «['eomerpusi» B 10-11
Kjaccax ABistOTCA: «IIpsMble M IUIOCKOCTH B IpOCTpaHCTBE», «MHororpaHHukm», «Tena
BpallleHus», «BEKTOpbI 1 KOOPAUHATHI B IPOCTPAHCTBEY, «J{BHXKEHUS B IPOCTPAHCTBEY.

CdopmynupoBannoe Bo ®I'OC COO TpeOoBaHHE «yMETh ONEPUPOBATH MOHATUSIMU,
pelieBaHTHBIMH T€OMETPUU Ha yriayOnéHHOM ypoBHe oOydyeHust B 10—11 kimaccax, OTHOCUTCS KO
BCEM COJAEpXaTeNbHbIM JIMHUSIM Y4eOHOro Kypca, a (OpMUPOBAHUE IOTUYECKUX YMEHUU
pacmpenensercd He TOJbKO II0 COJAEP)KAaTEIbHBIM JIMHUSAM, HO W IO TrojaM oOOy4YeHHs.
Copepxanue 00pa3oBaHHs, COOTBETCTBYIOIIEE MPEIMETHBIM  pe3ylbTaTaM  OCBOCHUS
OenepanbHO paboueil MporpaMMebl, pacrpeneiaéHHbIM M0 TofaM o0y4YeHus, CTPYKTypHUPOBAHO
TakUM 00pa3oM, YTOObl KO BCEM OCHOBHBIM, IPHUHLUIIMAIBHBIM BOIpOcaM oOydaroluecs
oOpalaiiuch HEOJHOKPAaTHO. OTO IMO3BOJISIET OPraHM30BaTh OBJIAJIEHUE TI'€OMETPUUYECKUMU
MNOHATUSAMHM W HABBIKAMHU TIOCJIENIOBATEIIbHO M IOCTYIATENbHO, C COOJIIOJIGHHEM MpPUHIHUIIA
PEEMCTBEHHOCTH, a HOBBIE 3HAHHA BKIIOYaTh B OOILIYyI0 CHCTEMY T'€OMETPHYECKHX
NpeICTaBICHUN O0yJYaIOMIMXCsl, pacupsist ¥ yriyomsist e€, oOpa3ys MpoYHbIE MHOXKECTBEHHBIC
CBSI3H.

[lepexon kK U3y4EHUIO TEOMETPHH Ha YTIyOJIEHHOM YPOBHE TIO3BOJISIET:

co3math ycnoBus s nuddepeHnuanuu  00ydeHHs, TOCTPOCHHUS HHAWBUYaTbHBIX
o0pa3oBaTeNbHBIX MpOrpamMM, O0O0ecleyuTh YriayOnE€HHOE H3y4yeHHE TEOMETPHH  Kak
cocraBJsitollell yueOHoro npeamera «MartemaTukay;

[OJMOTOBUTh OOYYAIOIIMXCS K MPOJOJDKEHUIO M3YyUEHUsT MaTeMAaTUKH ¢ Y4ETOM BbIOOpa
Oynyuieii mpodeccuu, odecrieunBas MPEEMCTBEHHOCTh MEXIY OOIMM M MpodecCHOHATHHBIM
o0pa3zoBaHHEM.

Ha wmzyuenme yueOHOro kypca «['eomerpusi» Ha yriayOonéHHOM ypoBHe oTBomutcst 204
yaca: B 10 kimacce — 102 gaca (3 gaca B Henento), B 11 kiracce — 102 yaca (3 yaca B Heneno).



COJEP)KAHUE OBYYEHUA
10 KJIACC

IIpsiMmble ¥ MJIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE MOHATHUS cTepeoMeTpuu. Touka, mpsimasi, INIOCKOCTb, TpocTpaHcTBO. [lonsTHe
00 aKCHOMaTHYECKOM MOCTPOEHUHU CTEPEOMETPUH: AKCUOMBI CTEPEOMETPHUH U CIIEICTBUS U3 HUX.

B3anMHOe pacnosnoxeHue NnpsMbIX B MPOCTPAHCTBE: IEPECEKAOLIUECs, TapaluICIbHbIE U
cKpemuBaromuecs npsamele. [IpuzHaku ckpemuBaronmxcs npsamelx. [lapamienbHOCTh NPAMBIX U
IJIOCKOCTEM B MPOCTPAHCTBE: MAapajuieNIbHbIE MPSIMbIE B IIPOCTPAHCTBE, MApaUIEIbHOCTh TPEX
IPSAMBIX, IAPALICIBHOCTh MNPAMOM M IIOCKOCTH. [lapamuienbHOE W LEHTpaIbHOE
MpOoeKTUpOBaHue, n3o0paxkenue ¢puryp. OCHOBHBIE CBOMCTBA MapaJlICIbHOTO MPOSKTUPOBAHUS.
N3o6paxenue ¢puryp B napajuielbHON MPOEKIHUU. YTJIbl C COHANPABICHHBIMU CTOPOHAMH, YTOJl
MEXAYy NPSMbIMH B MPOCTpaHCTBE. [lapamnenbHOCTh MIOCKOCTEH: MapajuieibHble IJIOCKOCTH,
CBOICTBa mapajienbHbIX IIockocTel. [Ipocreiiue npocTpaHcTBEHHbIE (GUTYPBI HA IJIOCKOCTH:
TETpa’aAp, NapAJUICIICIIUIIE], TIOCTPOCHUE CEYEHU M.

[lepneHaUKyISIPHOCTh OPSAMOM M IJIOCKOCTH:  MEPIEHJUKYJSpHbIE IpsSMbIE B
MPOCTPAHCTBE, NpPsMbIE MApaUIEbHbIE M IEPHEHAUKYISPHbIE K IUIOCKOCTH, IPU3HAK
NEePHEHANKYISIPHOCTH MPSAMOU U IJIOCKOCTH, TEOPEMA O MPSAMOM NEPHEHANKYIISIPHON INIOCKOCTH.
OproroHanbHOe MpoekTupoBaHue. llepneHaAuKysIsp U HAKJIOHHBIE: PACCTOSHHUE OT TOYKU 1O
IUIOCKOCTH, PACCTOSHUE OT MPSIMOH JO IUIOCKOCTH, NPOEKIHs (UTYpbl Ha IUIOCKOCTb.
[lepneHauKyISIPHOCTD TUIOCKOCTEW: MPU3HAK MEPIEHIUKYISIPHOCTH ABYX IUIocKocTel. Teopema
0 TpEX MEPIECHAUKYIIAPaX.

VYrael B IPOCTPAHCTBE: YroJI MEXAY MPSIMOM U IIJIOCKOCTBIO, ABYTPAHHBIN YroJ, IMHEHHBIN
yroa JBYIpaHHOro yria. TpéXrpaHHbli M MHOrorpaHHble yribl. CBOMCTBa IUIOCKHUX YIJIOB
MHOTOrpaHHoro yria. CBoWCTBa IJIOCKMX U JBYTPAaHHBIX YIJIOB TPEXTPaHHOro yria. Teopembl
KOCHHYCOB M CUHYCOB JUUISl TPEXTPAHHOIO YIJIA.

MHoOrorpaHHuKu

Buzasl MHOrorpaHHMKOB, pa3BEPTKAa MHOrorpaHHuka. [Ipusma: n-yronapHas npusma,
npsiMasi 1 HAKJIOHHas MPU3MbI, OOKOBas M IMOJIHAS MOBEPXHOCTH Mpu3Mbl. [lapannenenumnen,
NpsIMOYIOJIbHBI MapajuleNienuel U ero cBokcrBa. KpaTwailline mnyTM Ha HOBEPXHOCTHU
MHororpanHuka. Teopema Oiunepa. IlpoctpanctBennas teopema Iludaropa. I[Mupamupa: n-
yroyibHas NUpaMuja, IpaBuibHas U yceu€HHas nupamuibl. CBoiicTBa pédep n OOKOBBIX IpaHel
NpaBUIbHON nupamuibl. [IpaBuiibHbIE MHOTOTPAHHUKH: IpaBUJIbHAs NpU3Ma U IpaBUIIbHAs
NUpaMuja, IpaBUIIbHAS TPEYTOJIbHAS TMpaMKia U MPaBUIbHBIN TeTpadap, KyO. [lpencraBienue
O MPAaBWIBHBIX MHOTOTPAHHUKAX: OKTA3Ip, TOACKA3AP U HKOCAIP.

Boruncnenue 3meMeHTOB MHOTOTPaHHUKOB: p&Opa, nuaronanu, yrisl. [Inomaas 00KoBoi
MOBEPXHOCTU M IIOJIHOM MOBEPXHOCTU MPSAMON NPHU3MBbI, IUIONIA[b OCHOBAaHUM, Teopema O
OOKOBOHM MOBEPXHOCTH NpsMON mpu3Mbl. [lnomans OGOKOBOI MOBEPXHOCTH M TMOBEPXHOCTHU
IIPaBUIIBHOM MMPAMHJIBI, TEOPEMA O ILIOIIAANA YCEUEHHOW TUPAMU/IBI.

CumMeTrpusi B IPOCTPAHCTBE. DJIEMEHTbl CUMMETPUM IPABUIBHBIX MHOTOTPAHHUKOB.
CummeTpusi B NpaBUIBHOM MHOIOTPAaHHUKE: CHMMETpHUs NapajUielenuneaa, CUMMETpUs
MPaBUJIBHBIX IPU3M, CHMMETPUS IPABUIIbLHON TUPAMUIBI.

BekToph! M KOOPAMHATEI B IPOCTPAHCTBE

[loHATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBOU BEKTOD, [JIMHA HEHYJIEBOI'O BEKTOPA, BEKTOPHI
KOJUIMHEApHbIE, COHAMPABICHHbIE W MPOTHUBOMOJOXHO HANpPABIECHHbIE BEKTOpbl. PaBEeHCTBO



BEKTOPOB. JIeficTBHUS C BEKTOpaMHU: CIOKEHUE U BBIUUTAHUE BEKTOPOB, CyMMa HECKOJIBKHX
BEKTOPOB, YMHO)XEHHME BeKTopa Ha uwucio. CBoicTBa cioxxeHus BeKTopoB. CBoiicTBa
YMHOXEHUS BEKTOpa Ha yucio. [loHsaTue KomiutaHapHble BeKTOphbl. [Ipu3Hak koMIuiaHapHOCTH
Tpéx BekTopoB. llpaBuno mnapamnenenumnena. Teopema O pa3lnOKEHHH BEKTOpa MO TPEM
HEKOMIUTaHApHBIM  BekTopaMm. lIpsMoyronbHas cucremMa KOOpAWUHAT B  MPOCTPAHCTBE.
Koopaunater Bektopa. CBs3b MEXIy KOOpAWHATAMHM BEKTOpa M KOOPAMHATAMHU TOYEK. YTOI
Mexly BekTopamu. CKajnsipHOE IPOU3BEIEHUE BEKTOPOB.

11 KUIIACC

Tesa BpameHust

[lonATns: UMIMHApPUYECKAs TOBEPXHOCTh, KOHWYECKAs IIOBEPXHOCTh, CQepuueckas
IIOBEPXHOCTh, OOpasyrolue noBepxHocTed. Tena BpallleHMs: LWIMHAP, KOHYC, YCEUEHHBIN
KOHYyC, cepa, map. Bzaumnoe pacrnonoxenue cdepbl U IUIOCKOCTH, KacaTelbHas IIOCKOCTh K
cdepe. M300paxkeHue Ten BpalleHus Ha II0cKocTU. Pa3BépTka mumHapa u konyca. CuMMerpus
cteps! 1 mapa.

O6BéMm. OcHoBHBIE CBOHCTBa 00BEMOB Ten. Teopema 00 00BEME MPSIMOYTOIHHOTO
napauenenunena U cieacrsus u3 He€. OO0bEM NpsSAMOM M HAKIOHHON NPU3MBbI, LUIMHIPA,
nupamuibl ¥ Konyca. O6bEM 1mapa 1 apoBOro CErMEeHTa.

KomOunanmu Tenm BpamieHUss W MHOTOTpaHHUKOB. [lpu3ma, BmmcaHHas B IMITHMHID,
onucaHHasg Okojo mwimHApa. [lepeceuenne cdepsl u mapa ¢ miockocteio. Kacanue mapa u
cdepsl 10cKoCThI0. [IoHATHE MHOTOIpaHHHKA, OIIMCAHHOI'O OKOJIO cepsl, cepsl, BOMCAHHON B
MHOT'OI'PaHHMK WJIH TEJIO BpAILEHUS.

[Inomans MOBEpPXHOCTH HMIMHIpPA, KOHYca, miomans cdepsl u e€ vacreil. [lomobue B
npoctpanctBe. OtTHomeHHE O00BEMOB, IUIOMAAECH MOBEPXHOCTEH TMOAOOHBIX  (UTYD.
[IpeoOpa3oBanue nomodus, romorerus. PemeHue 3asad Ha IUIOCKOCTH C MCIIOJIb30BAaHHEM
CTEPEOMETPUUYECKUX METOJIOB.

[loctpoeHne cedeHWH MHOTOIPAaHHHKOB H TEJ BPAUICHUSA: CEUYCHHS LWIMHApA
(mapayiuiennbHO M TEPIEHIUKYISIPHO OCH), CEUYeHHUsI KOHyca (mapajuiebHble OCHOBAaHUIO U
IPOXOJALINE Yepe3 BEpIINHY), CEYEHMs IIapa, METOAbI IIOCTPOEHUS CEYEHMH: METOJ] CIIEIOB,
METOJl BHYTPEHHETr0 IPOEKTUPOBAHUS, METO/] IEPEHOCA CEeKYILEel MITOCKOCTH.

BekTopbl M KOOPAUHATHI B IPOCTPAHCTBE

Bekrtops! B mpoctpancTBe. Onepanun Hall BEKTOpaMu. BeKTopHOE YMHOKEHHE BEKTOPOB.
CpoiicTBa BekTOpHOro yMHOeHHs. IIpsMoyronbHas cucremMa KOOPAMHAT B IPOCTPAHCTBE.
Koopnunats! BekTopa. Pasnoxxenue BekTopa no 6asucy. KoopanHaTHO-BEKTOPHBIM METOJ MpH
peIIeHIH TEOMETPUIECKUX 3a/1ad.

JIBUKeHHUS B IPOCTPAHCTBE

JBwxenust npoctpancTBa. OtoOpaxeHus. J[BuxkeHus u paseHcTBO Quryp. OOmme
CBOWCTBA JABI)KEHMH. BuIbl NBUKEHUI: NapasieNbHbBIA MEPEHOC, LEHTpPalbHAs CUMMETPHS,
3epKaibHasi CHMMETPHSI, TIOBOPOT BOKPYT mpsiMoii. [IpeoOGpazoBanus mogodust. [Ipsimast u cdepa
Ditnepa.



IIVTAHUPYEMBIE PE3YJIbTATBI OCBOEHMA YYEBHOI'O KYPCA
«'EOMETPUS» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE CPEJIHETO
OBLIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpaikianckoe BocIMTAHME:

c(hOPMUPOBAHHOCTh  TPAXKIAHCKOW TMO3UIIMM  OOy4YarOIIeToCs KaKk aKTHUBHOTO U
OTBETCTBCHHOT'O WICHA POCCHICKOTO OOMIECTBA, MPEACTABICHHUE O MaTEMaTHYECKHX OCHOBAaX
(GYHKIIMOHUPOBAHUS PA3NUYHBIX CTPYKTYp, SBICHUH, NPOLEAYp TPakIaHCKOTO O0OIIecTBa
(BBIOOpPBI, OMPOCHI W APYroe), YMEHHWE B3aWMOJCHCTBOBATh C COIHAIBLHBIMH WHCTHUTYTaMH B
COOTBETCTBUU C UX (PYHKIUSIMU U HA3HAUCHUEM;

2) NnaTPpUOTHYECKOEe BOCIUTAHME:

c(hOpMUPOBAHHOCTh POCCUNUCKON TPa’KJaHCKOW MICHTUYHOCTH, YBAXKEHUS K MPOLUIOMY U
HACTOAILIEMY POCCUHWCKON MaTeMaTUKH, LIEHHOCTHOE OTHOLICHUE K JOCTUKEHHSIM POCCHHUCKUX
MaTeMaTUKOB M POCCUMCKON MAaT€MaTHYECKOW IIKOJbI, UCHOJb30BAHUE ITUX JOCTHKEHUU B
JIpYTUX HayKax, TEXHOJIOTHUAX, chepax SKOHOMHUKHU;

3) AyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HAHHE JYXOBHBIX IIEHHOCTEH  pOCCHHCKOro Hapona, chopMHPOBaAaHHOCTH
HPaBCTBEHHOT'O CO3HAHMS, dTHUECKOTO MOBEICHUSI, CBI3aHHOTO C MPAKTHUYECKUM IPUMEHEHUEM
JOCTIDKCHUM HAyKU W JCSTENBHOCTHIO YUE€HOTO, OCO3HAHHUE JMYHOTO BKJIAJa B IMOCTPOCHHE
YCTOHYHMBOTO OYyIyIIEro;

4) 3cTeTHYECKOE BOCIMTAHME:

ACTETUYECKOE OTHOIICHUE K MUPY, BKJIIOYAsl ICTETUKY MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/1ay, PEIICHUN, PACCYKICHHI, BOCIPUUMYUBOCTh K MaTEMaTHYECKHM acleKTaM
pa3IMYHBIX BUJOB UCKYCCTBA;

5) pusnyeckoe BociMTaHHE:

c(hOpMUPOBAHHOCTh YMEHHS TPUMEHSATH MAaTEMAaTHUYECKUE 3HAHUSI B MHTEPECaxX 370POBOTO
u Oe3ornacHoro o0pa3a >XKHU3HU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3/0pOBBIO (310pOBOE
nuTaHue, cOaaHCUPOBAHHBIN PEKUM 3aHATUN U OTAbIXA, pEryyispHas pusndeckas akTHBHOCTb),
buznyecKoe COBEPILICHCTBOBAHKE MTPH 3aHATUSIX CIIOPTUBHO-03/I0POBUTENBHOM 1€ATEIbHOCTHIO;

6) Tpy10BOE BOCIIUTAHME:

TOTOBHOCTb K TPYAY, OCO3HAHHME IICHHOCTU TPYIOIIO0US, HHTEPEC K pa3InuHbIM chepam
npodecCHOHaNBHON AESITEeNFHOCTH, CBSI3aHHBIM C MAaT€MAaTUKOW U e€ MPUIOKCHHUSIMH, YMEHUE
coBeplIaTh OCO3HAHHBIA BBIOOp Oynymielt mnpodeccu H pealnu30BbIBATH COOCTBEHHBIC
JKU3HEHHBIC IUIAHBI, TOTOBHOCTh M CIIOCOOHOCTh K MaTeMaTHYeCKOMy OOpa3oBaHUIO U
€camM000pa30BaHUIO HA MPOTSHKEHUN BCEU JKU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEIICHUU
MPaKTUYECKHX 3aJ1a4 MaTEMaTUYECKOM HAIlPaBIEHHOCTH;

7) 3K0JIOTHYECKOe BOCIIMTAHUE:

c(hOpMUPOBAHHOCTh  JKOJIOTHUECKOW KYJIbTYpbl, IOHUMAHUE BIIUSHUS COLHMAIBHO-
SKOHOMHUYECKUX TPOIECCOB HA COCTOSHUE MPUPOJHONM M COIMAIBHON Cpebl, OCO3HAHUE
I00AaNbHOTO  XapakTepa  AKOJOTMYECKHMX  MpoOJieM, OpHeHTalus Ha  [OpPUMEHEHHe
MaTeMaTHYECKUX 3HAHUU JUIsl pelIeHHs 3a7a4 B 00JacTH OKpY’Karollel cpelibl, TUIaHWPOBaHUE
MOCTYIIKOB M OLICHKU UX BO3MOXKHBIX TOCIIEJCTBUN ISl OKPYKAIOIIEH CPE/Ibl;

8) HIeHHOCTH HAYYHOI0 TO3HAHUS:



c(OPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKHd M OOIIECTBEHHOH NMPaKTUKH, MOHUMAaHHE MAaTEMaTHYECKOW HAayKH Kak Cepsl
YEJI0BEYECKOU JIEATENIBHOCTH, TANOB €€ Pa3BUTHA M 3HAYMMOCTH JUIS PA3BUTHs LIUBUIIU3ALINH,
OBJIAJICHUE SI3bIKOM MAaTEMAaTUKH U MAaTEMaTUYECKOU KyJIbTYpOU KaK CPEeICTBOM IO3HAHMSI MUPA,
TOTOBHOCTb OCYLIECTBIIATH IIPOECKTHYIO U UCCIIEN0BATEIbCKYIO NEATEIbHOCT UHAUBUAYAIBHO U
B I'pYILIIE.

METANPEIMETHBIE PE3YJIbTATHI

Ilo3naBaTeibHBbIC YHHBEPCAJIbHBIE YYeOHbIE NeiCTBUSA

ba3zoBble Joruyeckue neicTBus:

BBISBJISITH M XapaKTEpHU30BaTh CYLIECTBEHHbIE IMPU3HAKM MAaTEMaTHYECKUX OOBEKTOB,
MNOHSTHUN, OTHOIICHUH MEXIy TMOHATUSAMHU, (QOPMYIUPOBATH OMpEACNeHUs TOHATHUH,
yYCTaHABIMBATh CYIIECTBEHHBbIN NpHU3HAK KiIacCU(UKALMK, OCHOBAaHUA IJs 0000IeHus u
CPaBHEHHUsI, KpUTEPUHU IIPOBOIUMOI0 aHAIN3a;

BOCIIPHHUMATh, (OPMYJIMPOBAaTh U MNPEeOoOPa3OBHIBATh CYKICHHS: YTBEPIUTCIbHBIE U
OoTpuIaTeNbHbIe, EAMHIUYHBIC, YACTHBIC U OOIIUE, YCIOBHEIE,

BBISIBJISITH MaT€MaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSA3M U MPOTHBOpeuHs B (akTax,
JMaHHBIX, HAOMIOACHUSIX U  YTBEPXKICHUSX, TMpeAsaratb KpPUTEPUU IS  BBIABICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUUL;

JIeJ1aTh BBIBOJBI C HCIOJB30BAHUEM 3aKOHOB JIOTMKH, IEIYKTUBHBIX M HHIYKTHBHBIX
YMO3aKJIFOUEHHH, YMO3aKIFOUEHHUH 10 aHAJIOTUH;

IIPOBOAMTH CAMOCTOSATENBHO JI0KA3aTEIbCTBA MAaTEMATUYECKUX YTBEP)KICHUU (IpsIMble U
OT TMPOTHUBHOTO), BBICTPAWBATh APTYMEHTAIMIO, TPUBOAUTH IPUMEPHI M KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIE CYXKICHHS U BHIBOJIBI;

BBIOHpATh crIOCO0 pelieHus yueOHoM 3a7aun (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIICHUS,
BBIOMpPATh HAN0O0JIEE OIXOAAIINHA C YIETOM CAMOCTOATEIBHO BBICICHHBIX KPUTEPHEB).

Ba3oBble uccienoBarejbckue 1eHCTBUA:

UCTIOJIB30BaTh BOMPOCHI KaK MCCIIEI0BATEIbCKII HHCTPYMEHT ITO3HAHUS, (OPMYJINPOBATH
BONPOCH, (UKCHUPYIOIIME MPOTUBOpEUYHE, MpoOIeMy, yCTaHABIMBAaTh HCKOMOE M JaHHOE,
dbopMUpPOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MMO3ULIHIO0, MHEHHUE;

IPOBOAMTH CAMOCTOSITEJIbHO  CIUIAHUPOBAHHBIN  SKCIIEPUMEHT, HCCIEAOBAaHHUE IO
YCTAHOBJICHUIO OCOOEHHOCTEH MaTeMaTHMYeCKOro OObEKTa, SIBJIEHUS, IPOLIECCA, BBISIBICHUIO
3aBUCHUMOCTEN MEXIy 00bEeKTaMU, IBJICHUSIMH, TPOLIECCAMU;

CaMOCTOSITENIbHO (POPMYTUPOBATH 000OIIEHUS M BBIBOABI MO PE3yJbTaTaM MPOBEAEHHOTO
HaOJII0JICHUS, NCCIIEI0OBaHUs, OLICHUBATh JOCTOBEPHOCTh MOJIyYEHHBIX PE3YyJIbTaTOB, BBIBOJOB U
0000111eHMIT;

MIPOTHO3UPOBATh BO3MOXHOE Pa3BUTHE MPOLIECCA, & TAKIKE BBIJBUTATh MPEANOIOKEHUS O
€ro pa3BUTUHU B HOBBIX YCIIOBUSIX.

Padora ¢ undpopmaumeii:

BBISBIISITH JeUIUTHI HHPOPMAITUH, JaHHBIX, HEOOXOIUMBIX Ui OTBETAa HAa BOIPOC H IS
pelIeHus 3a1a4H;

BbIOUpaTh UMHGOPMAIMI0O M3 HCTOYHHUKOB  Pa3lMYHBIX THUIOB, AaHAIU3UPOBATH,
CHUCTEMATH3MpPOBATh W HWHTEPIPETUPOBATh HMH(OPMAIMIO pPA3TUYHBIX BUAOB U (opMm
IIPEJICTaBICHMUSI;



CTPYKTYpUpOBaTh  HMH(pOpMAlMIO, MpPEACTaBIATh €€ B pasIuuHbIX  (opmax,
WUTIOCTPUPOBATh IpapUuecKy;

OLICHUBATh HAAEKHOCTH HMH(OpPMAIMK IO CaMOCTOATENBHO CHOPMYIHPOBAHHBIM
KPUTEPUSIM.

KoMMyHnKaTHBHBIE YHUBepPCAJIbHbIC Y4eOHbIE 1eliCTBUA

Oo0menue:

BOCIIpUHHUMATh H q)OpMy.HI/IpOBaTB CY’KACHUA B COOTBCTCTBHMU C YCIIOBUAMHU M LCIAMH
o011eHus, SICHO, TOYHO, ITPAaMOTHO BBIPa)KaTh CBOIO TOYKY 3PEHMS B YCTHBIX M NHCBMEHHBIX
TEKCTaX, JaBaTb IOACHEHHS IO XOJAy pELIeHHUs 3a7ayd, KOMMEHTHUPOBaTb MOJYYEHHBIH
pe3yibTar;

B X0/1e OOCYX/IE€HHUs 3a7aBaTh BOINPOCHI M0 CYLIECTBY OOCYX/JaeMOW TEMbl, MPOOJIEMBI,
pelraeMoi 3ajauM, BbICKa3bIBaTh WJIEH, HAlLlEJICHHbIE HAa MOMCK PEIIEHHs], COIOCTaBIATh CBOU
CYX/IEHUS C CYXKICHUSAMHU JPYrUX YYaCTHUKOB AMANOra, oOHapyKMBaTh pa3jiiyhe U CXOJICTBO
NIO3HIINH, B KOPPEKTHOH opme (HOpMYITHPOBATH PA3HOTIIACHS, CBOU BO3PAKCHHUS;

MNpEACTaBJIATL PE3YyJIbTAThl PCHICHUA 3aJadd, SKCIICPUMCHTA, HUCCIICAOBAHUA, IPOCKTA,
CaMOCTOAITENIbHO BbIOMpaTh (¢opMmar BBICTYIUICHMS ¢ Y4Y€TOM 3ajad Ipe3eHTaluu U
0COOEHHOCTEH ay TUTOPHH.

PeryasitTuBHble yHUBepcaJibHbIe y4eOHbIe AeiicTBUS

Camoopranu3anusi:

COCTaBJIATh IUIAH, ITOPUTM pELIEHHs 3a/aud, BBIOMpATh CIIOCOO peleHHs ¢ Yy4ETOM
UMEIOLINXCS PECYpPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATH
BapUaHTHI pelIeHUH ¢ y4ETOM HOBOM MH(POPMALIUH.

CaMOKOHTPOJIb, YMOIHOHAJIBHBIH HHTEJICKT:

BJIaJICTh HaBBIKAMU [103HABATEIbHON Pe(IIEKCUU KaK OCO3HAHUs COBEPILAEMBIX JeHCTBUI
U MBICIUTENIBHBIX IPOIECCOB, HX pPE3YyJIbTaTOB, BIJAJETh CIOCOOAMU CAMOIIPOBEPKH,
CaMOKOHTPOJIS MIpOIiecca U pe3yibTaTa pelieHnss MaTeMaTHUeCKOH 3a1auu;

IPEIBUIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IpPH PELIEHUM 3a/1a4d, BHOCHUTH
KOPPEKTHBBI B JEATEIbHOCTh Ha OCHOBE HOBBIX OOCTOSTENILCTB, JAaHHBIX, HAH/IEHHBIX OIINOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBUE pe3ysibTaTa LEIM M YCIOBHUSM, OOBICHATH MPUYUHBI
JOCTHKEHHUSI WJIM HEAOCTH)KEHMS pe3yJIbTaTOB JAEATEIbHOCTH, HAXOAWTh OIIMOKY, JaBaTh
OLIEHKY NPHUOOPETEHHOMY OIIBITY.

CoBMecTHAsS 1EATEIBHOCTD:

NOHMMATh U MCHOJIb30BaTh MPEUMYIIECTBA KOMaHIHON M MHIUMBUIYaIbHOW pabOThl IpU
peleHUH Yy4eOHBIX 3ajad, IPUHUMATh IeJIb COBMECTHOH JEsATEeIbHOCTH, IUIAHUPOBATH
OpraHu3alMl0 COBMECTHOM pPaboOThI, pacmpenensTbh BHUIbl paboT, ITOroBapHBaThCs, 00CYXAATh
IpoIecC U pe3yibTaT paboThl, 00001aTh MHEHUS HECKOJIBKUX JIFOCH;

y4acTBOBaTh B TPYMIOBBIX (opmax paboTsl (0OCYXIeHHs, 0OMEH MHEHHH, «MO3TOBBIC
IITYpPMBD» M HWHBIC), BBINOJHATH CBOIO 4YacTb pabOThl M KOOPAMHUPOBATH CBOHM NIEHCTBHS C
JPYTUMH 4I€HAaMH KOMAaH/bl, OLICHWBaTh KAaueCTBO CBOEr0 BKJIaJa B OOIIMH NPOIYKT IO
KPUTEPUSIM, CPOPMYJIHUPOBAHHBIM YYaCTHUKAMH B3aUMOACHCTBUSL.

INPEJIMETHBIE PE3YJIBTATDBI



K konny 10 kiacca oOyyarouiuiicss Hay4uTcs:

CBOOO/IHO ONIEpHPOBATH OCHOBHBIMH IOHSTUSIMH CTEPEOMETPHH MIPU PELICHUH 33/1a4 U
IPOBEJICHUU MAaTEeMaTHYECKUX PACCYKICHHUH;

NPUMEHATh aKCHOMBI CTEPEOMETPUM M CICICTBHA M3 HHUX TPH  pEIICHHH
reOMETPUYECKUX 3a/1a4;

KJIacCH(UIMPOBATh B3aUMHOE PACIIOJIOKEHUE MPSMBIX B IPOCTPAHCTBE, IUNIOCKOCTEH B
POCTPAHCTBE, MPSMBIX U TUNIOCKOCTEH B TPOCTPAHCTBE;

CBOOO/IHO ONEPUPOBATH TOHATUSMH, CBS3aHHBIMH C YIJIaMH B IIPOCTPAHCTBE: MEXIY
IPSMBIMH B IPOCTPAHCTBE, MEXKTy MPSIMOH H IIOCKOCTHIO;

CBOOOJTHO OTIEPHPOBATH TOHATHIMH, CBI3aHHBIMU C MHOTOI'paHHUKAMH;

CBOOO/IHO pAacro3HaBaTh OCHOBHBIE BHIBI MHOTOTPAaHHUKOB (MIpH3Ma, MUpaMH[A,
IPSIMOYTOJIBHBIN Mapaienenumnen, Kyo);

KJIacCH(UIMPOBATH MHOTOIPAHHUKY, BEIOMPAsi OCHOBAHUS [UIsl KJIaCCU(UKAIIHY;
CBOOO/IHO OIEPHPOBATh MOHSATHSIMH, CBA3aHHBIMH C CEYEHHEM MHOTOTPAHHUKOB
IUIOCKOCTBIO;

BBITIOJHATH MapajuIeNIbHOE, IIEHTPAIbHOE H OPTOrOHAIBHOE MTPOSKTHPOBaHKE HUTYp Ha
TUIOCKOCTB, BBITIOJTHSTH H300pakeHust (GUTYp Ha IIOCKOCTH;

CTPOUTH CEYEHHsS] MHOTOI'PAHHUKOB PA3IMYHBIMU METOJIAMH, BBIIOJIHSTH (BHIHOCHBIC)
TUTOCKHE YEPTEIKU M3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYp: BUJ CBEPXY, COOKY, CHU3Y;
BBIYHMCIIATh IUIONIAMM TIOBEPXHOCTEH MHOTOTPAaHHUKOB (IIpHU3Ma, MHPaMUa),
TeOMETPUIECKUX TEJI C IPUMEHEHUEM (popmyi;

CBOOO/IHO ONEPHPOBATh IMOHATUSAMH: CHUMMETPUS B TIPOCTPAHCTBE, LEHTP, OCb H
IUIOCKOCTh CHMMETPHUH, LIEHTP, OCh U TNIOCKOCTh CHMMETPUH (PUTYPBI;

CBOOO/IHO ONIEPUPOBATH MOHSATHAMH, COOTBETCTBYIOIIMMHU BEKTOPaM U KOOpAWHATAM B
POCTPAHCTBE;

BBITIOJIHATH JICHCTBUS HaJl BEKTOPAMH;

pemaTh 3aJa4d Ha JIO0Ka3aTeIbCTBO MATEMAaTHYECKUX OTHOUICHWH M HaxX0XKIEHHE
T€OMETPUYECKUX  BEIMYUH, NPUMEHSS M3BECTHBIE METOAbl MPH  PELICHUU
MaTeMaTU4eCKUX 3a/1a4 HOBBIIICHHOTO M BBICOKOTO YPOBHS CIIOKHOCTH;

NPUMEHSATH MPOCTEUIINE IPOTPAMMHBIE CPEICTBA U JIEKTPOHHO-KOMMYHHUKAITMOHHBIC
CHCTEMBI ITPH PEIICHUN CTEPEOMETPUIECKUX 3a/1a4;

U3BJICKaTh,  NpeoOpa3oBbIBATH W HMHTEPIPETHPOBaTH  HWHOpMamuio O
IPOCTPAaHCTBEHHBIX TI'€OMETPUYECKUX (UrypaxX, MpPEACTaBICHHYIO Ha YEpTekKax H
pHCYHKaX;

NPUMEHATh TIOJIydCHHBIE 3HAHMS Ha TIIPaKTHKE: CpPaBHUBATh W AaHAIW3UPOBATh
peaibHbIe CUTyalluu, MPUMEHSATh M3YYEHHBIC TOHSATHS B MPOIECCE MOMCKA PEIICHHS
MaTeMaTH4ecKu Cc(HOpMYITUPOBAHHON MPOOIEMBI, MOJCIUPOBATh PEaTbHbIC CHUTYallUd
Ha S3BIKE TEOMETPHH, HCCIIEIOBATh IIOCTPOCHHBIE MOJEIH C HCIOJIb30BaHHUEM
reOMETPUYECKUX IOHATHH W TEOpeM, ammapaTra aiareOpbl, pemarb MPaKTHYECKUe
3aJ1a4yM, CBSI3aHHBIE C HAXOXK/ICHHEM IeOMETPHYECKHUX BEINYHH;

UMETh TIPEJICTABICHUS 00 OCHOBHBIX ATamax pPa3BUTHS I'€OMETPUU KaK COCTaBHOW
yacTH (QyHIaMEHTa Pa3BUTHS TEXHOJIOTHA.

K xoniy 11 kaacca o0ydyaromuiicss HAy4YUuTCS:

CBOOOJTHO OTEPUPOBATH MOHSTUSAMH, CBSI3aHHBIMH C IWIMHAPUYECKON, KOHUUECKOW U
chepruecKoi TOBEPXHOCTSIMHU, OOBSICHITH CITIOCOOBI TTOJTYUCHUS;



OTIEPHPOBATH TOHSATHIMHM, CBSI3aHHBIMH C TEJIAaMH BpAIECHUS: LUJIHMHIPOM, KOHYCOM,
chepoit u mapowm;

pacro3HaBaTh Tella BpameHus (IWIHHIP, KOHYC, cdepa U map) u 0OBSICHATH CIOCOOBI
HOJy4EeHHUS TeJl BPaLlCHUS;

KJIacCU(UIMPOBATh B3aUMHOE PACIOJIOKEHHUE CEephI U TIIOCKOCTH;

BBIYUCIISIT BEIUYMHBI DJIEMEHTOB MHOTOTPAHHHUKOB M TEJ BpAICHHs, OOBEMBI U
IUIOINAAM MOBEPXHOCTEH MHOTOIPAaHHUKOB M TE€J BpAlllEHUs, F€OMETPUYECKUX Tel C
npUMeHeHHeM GpopMyir;

CBOOOJHO ONEpPUPOBATh MOHITUAMH, CBSI3aHHBIMU C KOMOMHALMSAMH TEJl BPALICHUS U
MHOTOTPAaHHHKOB: MHOTOTPAHHUK, BIIMCAHHBIN B chepy W OMHCAHHBIA OKOJIO CQepsl,
cdepa, BiMcaHHAsE B MHOTOT'PAaHHHK HMJIH TEJIO BPAIICHUS;

BBIYUCIISITH COOTHOIICHHUS MEXITy IIIOUIAIIMU ITOBEPXHOCTEH U 00bEMaMU TOAOOHBIX
TeJl;

u300paxkaTb M3ydaeMble (DUIyphl, BBINOJIHSTH (BBIHOCHBIE) IIJIOCKME YEPTEXKU U3
PUCYHKOB MPOCTBIX O0BEMHBIX (PHUTYp: BHI CBEpXy, COOKY, CHU3Y, CTPOUTH CEUCHHS
TeJ BpaLLCHMUS;

U3BJICKATh, MHTEPIPETHPOBaT M TNPEoOpa3oBbIBaTh  HH(DOPMAIUIO 0
IPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (QUrypax, IMpeJCTaBICHHYI0 Ha uepTexax Hu
PHUCYHKaX;

CBOOOJIHO ONEPUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE;

BBINOJIHATH OEpaIK Ha/l BEKTOpaMH;

3a/1aBaTh IUIOCKOCTh YPABHEHUEM B JIEKapTOBOM CHCTEME KOOp/MHAT;

pemaTh TEeOMETPHUYECKHE 3aJadydl Ha BBIYMCICHHE YIJOB MEXAY MPSIMBIMH |
IUTOCKOCTSIMH, BBIYHCIICHHE PACCTOSHUM OT TOYKH JO IUIOCKOCTH, B II€JIOM, Ha
IPUMEHEHHE BEKTOPHO-KOOPIMHATHOTO METO/Ia IIPU PELICHUH;

CBOOOJHO OIEpUPOBaTH IMOHATUSAMH, CBSI3aHHBIMH C JIBUKEHHEM B IIPOCTPAHCTBE,
3HaTh CBOMCTBA JBU)KECHUH;

BBINOJIHATh HM300pa)KeHHsT MHOTOIPAaHHMKOB W TEJ BpaIleHUs MpU MapayielbHOM
nepeHoce, LEeHTPAIbHONM CUMMETPUH, 3€pKaJIbHOW CUMMETPHHM, MIPHU ITOBOPOTE BOKPYT
psSMOii, IpeoOpa30BaHus MOI00NS;

CTPOUTh CEUEHUs] MHOTOTPAHHUKOB M TeJl BpallleHUs: CEYeHMs] LWIMHApA
(mapauienbHO U MEPIICHAUKYIISAPHO OCH), CEUCHHS KOHyca (MapajljieIbHbIe OCHOBAHHIO
U TIPOXO/IAIINE Yepe3 BEPIINHY), CEUCHUS 11apa;

UCIIOJIb30BaTh METOJbl MOCTPOEHUS CEYEHUH: METOJ CJE0B, METOJ BHYTPEHHEIo
IPOEKTHUPOBAHUS, METO/] IEPEHOCA CEeKYILEH MIIOCKOCTH;

JIOKa3bIBaTh TEOMETPUIECKHUE YTBEPIKICHNUS;

OPUMEHATh TEeOMETpHUYeCKHe (HAKThl IS pEIIeHHs CTEPEOMETPUYECKHX 3ajad,
IPENOoiaralolliiX HECKOJIbKO IIaroB PEUIeHUs, €CIIU YCIOBUS NPUMEHEHUs 3aJaHbl B
SIBHOW M HESIBHOU (opMme;

peliath 3aJaud Ha JI0Ka3aTeJIbCTBO MAaTeMaTHUECKUX OTHOIIEHUH M HaXOXXIeHHE
reOMETPUYECKUX BEIHYHUH;

IPUMEHSTh IPOrPaMMHBIE CPEICTBA U 3JIEKTPOHHO-KOMMYHUKALIMOHHBIE CUCTEMbI IIPU
PELICHUH CTEePEOMETPUUECKUX 3a/1ay;

OPUMEHATh IOJydYeHHbIE 3HAHHWA Ha MpaKTHKEe: CpaBHMBATh, AaHAJIU3UPOBATh U
OLICHUBATh PEAIbHBIC CUTYalluu, IPUMEHSITh H3yYCHHBIC TIOHSATHS, TEOPEMBI, CBOMCTBA



B IIpolecce IOHUCKAa pEUIeHHs MaTeMaTH4ecKu Cc(HOpMYIUPOBAHHON MpoOsIeMBl,
MOJIEJIMPOBATh pealbHbIE CUTYal[Md HA A3BbIKE F€OMETPHUH, UCCIIEI0BATh MOCTPOEHHbBIE
MOJIEJM C MCIOJb30BaHUEM I'€OMETPUUECKUX MOHITHM U TEOpEM, ammapara ajireopsl,
pelaTh MpakTUYECKHE 33aJ]a4H, CBSI3aHHbIE C HAXOXKACHUEM FeOMETPUUYECKUX BEJIUUNH;
UMETh TPEJCTaBICHUS] 00 OCHOBHBIX JTalax pa3BUTUS T'€OMETPHH KaK COCTaBHOU
yacTu pyHAaMEHTa pa3BUTHsI TEXHOJIOTHIl.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanuecTBo yacos DJIeKTPOHHBIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposBbie)
n/n NMPOrpamMMbl Bcero Konrpoatu HpakTieck o0pa3oBaTte/ibHbIE
ble padoThI ue padboThbl pecypesI
1 BBenenue B crepeoMeTpuio 23 1
) B3aumHoe pacnonoxeHue npsiMbIx B 6 1
MPOCTPAHCTBE
3 [TapanienbHOCTh TPSMBIX U TIJIOCKOCTEH B g
IPOCTPAHCTBE
4 HepneHz[mnympHOCTb MPSIMBIX U 25
IJIOCKOCTEH B MPOCTPAHCTBE
5 Vriabl 1 pacCTOSTHUS 16 1
6 MHoOrorpaHHuku 7 1
7 BekTopsbl B npocTpaHcTBE 12
g HOBTOPGHI/IG, 000011IeHIe U CUCTEeMAaTH3AIUS 5 )
3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0




11 KJIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3aeioB U TeM uuppoBbIe
Ne /i P Konrpoasnsl | Ilpakruyeckn (pp )
NpOrpamMmbl Bcero o0pa3oBaTejbHbIe
e pabdoThI e padoThbl
pecypcsl
1 AHanuTnyeckas reoMeTpHst 15 1
) [ToBTOpeHME, 0000IICHNE 1 15 i
cUucTeMaTu3alus 3HaHUI
O0BEM MHOTOTpaHHHKA 17 1
4 Tena BpamieHus 24 1
5 [Tnomaau MOBEPXHOCTH U OOBEMBI 9 |
KPYTJBIX TEJ
6 JBr>xeHus 5 1
7 [ToBTOpEeHME, 0000IIEHNE 1 17 )
CUCTeMaTH3allusl 3HAaHHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0







IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acoB

Bcero

Kounrtpoin
HbIE
padoThI

IIpakTHuec
KHe
padoThI

JlaTa
HU3yYeH
us

DJIeKTPOHHBIE
mudposbIe
oOpa3oBarteJib
Hble pecypchbl

OcHOBHBIE TIpaBUIIa U300pAKEHHS HA

PUCYHKC IINIOCKOCTH, MapaJlJICJIbHBIX IIPAMBIX

(OTpe3KOB), cepeIMHbI OTpe3Ka

[lonsaTus crepeoMeTpun: TOUKa, MpsMasi,
IUIOCKOCTB, MPOCTPaHCTBO. OCHOBHBIE
IpaBuJia U300pakKeHUs Ha PUCYHKE
TUIOCKOCTH, MTAPaJUICIbHBIX MPSMBIX
(OTpE3KOB), CepeIMHBI OTPE3Ka

[TonsTHs: nepecexaronuecs MIOCKOCTH,
nepeceKarommecs npsmas 1 miocKocTh;
HOJIyTIPOCTPAHCTBO

[lonsTus: nepecexaronuecs MIOCKOCTH,
nepeceKarommecs npsmas ¥ miocKocCTh;
HOJIyTIPOCTPAHCTBO

MHuororpaHHuku, n3o00paxkeHue
MPOCTEHIINX MPOCTPAHCTBEHHBIX PUTYP,
HECYIIECTBYIOIINX 00OBEKTOB

MHuororpaHHuku, n3o00paxkeHue
MPOCTEHIINX MPOCTPAHCTBEHHBIX PUTYD,
HECYIIECTBYIOIINUX OOHEKTOB

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE




CJIICACTBHUA U3 HUX

AXCHOMBEI CTCPpCOMCTPHUHU U IICPBLIC
CIICACTBHA U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBHIE
ciencTBus u3 HUX. CrnocoOsl 3a1aHus
IPSAMBIX U IIJIOCKOCTEHN B IIPOCTPAHCTBE.
O603HaueHus NPSAMbIX U IUIOCKOCTEH

10

H300paxenue cedeHNi mupaMuibl, Kyoa u
MPU3MBbI, KOTOPBIE TPOXOAT uepe3 ux peéopa.
H300paxeHue nepeceueHus Noay4yeHHBIX
II0CKOCTel. PackpamBanue nocTpoeHHBIX
CCUEHU Pa3HBIMU I[BETAMHU

11

N300pakeHue ceueHuil nmupaMusl, Kyoa u
IPU3MBbI, KOTOPbIE IPOXOAT Yepe3 ux peopa.
N300pakeHue nepecedeHust moxyu4eHHbIX
II0cKOCTeN. PackpammmBaHye NOCTPOEHHBIX
CEUYEHHI pa3HBIMU LIBETAMH

12

N300pakeHue ceueHuil nmupaMusl, Kyoa u
IPU3MBI, KOTOPbIE IPOXOAT Yepe3 ux péopa.
N300pakeHue nepecedeHus moxyu4eHHbIX
IJI0CKOCTEN. PackpaimmBaHue NOCTPOEHHBIX
CEYEHHI pa3HBIMU LIBETAMH

13

N300pakeHue ceueHuil nmupaMusl, Kyoa u
IIPU3MBI, KOTOPBIE MMPOXOIAT Yepe3 ux péopa.
N3o0paxenue nepecevyeHust moayuyeHHbIX
II0cKoCTel. PackpammmBaHye NOCTPOESHHBIX
CEYCHUH PAa3HBIMM LIBETAaMU

14

Mertoz ciie10B AJIs TIOCTPOCHHSI CEUSHUMA




15

Mertopa cieoB Uit OCTPOSHHS CEUSHUI.
CBolicTBa nepeceyeHuil NpsMbIX U
IJIOCKOCTEN

16

Mertopa cieoB Uit MOCTPOCHHS CEUSHUH.
CBolicTBa nepeceyeHuil NpsMbIX 1
IUIOCKOCTEH

17

[TocTpoenwne ceuenwmii B nmupamuie, Kyoe mo
TpéM Toukam Ha p&opax. Cozmanue
BBIHOCHBIX YEPTEXKEH U 3aMKCh I11aroB
MOCTPOCHUS

18

[TocTpoeHue ceyeHuit B mupamu/ie, Kyoe mo
TpéM Toukam Ha p&opax. Coznmanue
BBIHOCHBIX qepTemeI‘/’I U 3aIIUCh 11aroB
MIOCTPOCHHSI

19

[MocTpoenwne cevuenwmii B mupamue, Kyoe mo
TpéM Toukam Ha p&opax. Cozmanue
BBIHOCHBIX YEPTEXKEN U 3aMKCh I11aroB
MOCTPOCHUS

20

[TocTpoenue ceueHuii B mupamue, Kyoe mo
TpéM Toukam Ha p&bpax. Coznanue
BBIHOCHBIX YEPTEKEHN U 3alIMCh 1Iar0B
MIOCTPOEHUSA

21

[ToBTOpenue nnanumerpun: Teopema o
POTNOPIHMOHATBHBIX oTpe3kax. [lomodue
TPEYTOJIbHUKOB

22

IToBTOpenue mianumerpun: Teopema
Memnemnasa. PacueTnsl B ceueHHsIX Ha
BBIHOCHBIX 4YepTexax. McTtopus pazButus




IJIAaHUMCTPHUU U CTCPCOMETPUUN

23

KoHTtponbHas pabora "AKCHOMBI
crepeomerpun. Ceuenus"

24

B3anMHOe pacmosioxKeHue IpsMbIX B
npocTtpaHcTBe. CKpenyBaronyecs npsmele.
IIpu3Haky CKpeIUBaIOIKUXCS PSMBIX.
[TapamienbHbIE IPSIMBIE B IPOCTPAHCTBE

25

Teopema o cyliecTBOBaHUU U
€IMHCTBEHHOCTHU NIPSAMOI MapasuiesIbHON
JAHHOM IPSIMOM, MPOXOAIIECH Yepe3 TOUKY
IIPOCTPAHCTBA U HE JIeKAalllel Ha JaHHON
npsiMou. Jlemma o nepeceueHuun
MapajuIebHbIX NPSIMBIX MIOCKOCTHIO

26

[TapannensHOCTH TpeX MpsIMBIX. Teopema o
TpEX mapasuieIbHBIX NpAMbIX. Teopema o
CKPEIIHUBAIOIINUXCS MPSAMBIX

27

[TapannensHoe npoekTHupoBaHue. OCHOBHBIC
CBOWCTBA MMAPAJUICIBHOTO MPOCKTUPOBAHUSI.
N306paxenue pa3HbiX GUryp B
napajuIeIbHOW MPOCKITHH

28

[lenTpanbHas npoekIusa. YTOI C
COHAIIPABIICHHBIMU CTOPOHAMU. YTOJI MEXIY
NPSIMBIMHU

29

3amauyn Ha JOKa3aTeNbCTBO U UCCIIeI0BAaHUE,
CBSI3aHHBIE C PACTIOJIOKEHUEM MPSMBIX B
MPOCTPAHCTBE

30

[TonATHA: mapamieabHOCTh IPAMON U
IJIOCKOCTH B pocTpaHcTse. IIpu3Hak




HapauIeIbHOCTH MPSIMON U INIOCKOCTH.
CaolicTBa napayuIeaIbHOCTH IPSIMON U
IUIOCKOCTH

31

['eomerpuueckue 3aaun Ha BBIYUCICHUE U
JI0Ka3aTeNNbCTBO, CBSI3aHHBIE C
NapauieIbHOCTHIO MPSMBIX U IIOCKOCTEH B
MPOCTPAHCTBE

32

[TocTpoenue ceuenus, MPOXOASIIETO Yepes
JAHHYIO TIPSIMYIO Ha YepTEkKe U
MapajuIeIbHOTO IPYrou npamoi. Pacuér
OTHOUIEHUI

33

[MapannenbHas IpOeKIHsl, IPUMEHEHHE JITIS
IOCTPOEHHUS CEUEHUH KyOa U
napauienenuneaa. Ceoicraa
napasuieJienune1a u Ipu3Mbl

34

[Tapannensuble muockoctu. [lpuzHaxku
NapajuIeIbHOCTH JBYX IIOCKOCTEH

35

Teopema 0 mapaIeIbHOCTH U
€IMHCTBEHHOCTH TIOCKOCTH, ITPOXOISILECH
yepes TOUKY, He PUHAJICKALLYIO JaHHOU
MJIOCKOCTH U CJICJICTBUS U3 HEE

36

CBolicTBa napauIeIbHBIX INIOCKOCTEN: O
NapaJUIEIbHOCTH IIPSIMBIX IIEPECEUEHUS IIPU
NIEPECEUCHUH JIBYX NapaljIeJIbHbBIX
IIJIOCKOCTEN TPEThen

37

CaolicTBa mapauieIbHBIX MIIOCKOCTEN: 00
OTpe3Kax MapauieIbHbIX MPSIMBIX,
3aKTIOYEHHBIX MEXTy MapaieIbHbIMU




IUIOCKOCTSIMU; O IEPECEUEHUH NPSAMOI ©
JBYyMsI TapajIeIbHBIMU TNIOCKOCTSIMU

[ToBTopenue: Teopema ITudaropa Ha

38
IJIOCKOCTH

39 [loBTOpEHME: TPUTOHOMETPUS
PSIMOYT'OJIBHOTO TPEYTOJIbHUKA

40 CaoiicTBa Ky0a U MPsIMOYTOJIBHOTO
napajuienenunena

41 Brruncienue MH OTPE3KOB B KyOe U
IPSIMOYTOJIBHOM Mapajieienureie
[lepneHaAUKYISIPHOCTD MPSAMOM U INIOCKOCTH.

42 [Ipu3Hak nepneHauKyJIIpHOCTH NPSIMOU U
IJIOCKOCTH
[lepneHAUKYISIPHOCTD MPSAMOM U INIOCKOCTH.

43 [Ipu3Hak nepneHauKyIIpHOCTH NPSIMON U
MJIOCKOCTH
Teopema o cyliecTBOBaHUU U

44 €MHCTBEHHOCTHU MPSMOi1, MPOXOALIei
yepe3 TOUKY IPOCTPAHCTBA U
NEePHEHANKYIISIPHON K INIOCKOCTH

45 [1nockocTH U epreHIUKYISIPHbIE UM
MpsIMbIE B MHOTOI'PAaHHHUKAX

46 [InockocTu U nepneHAUKYISIPHbIE UM
IpsIMbIE B MHOTOI'PAaHHHUKAX

47 [lepnennukynsp u HakiaoHHas. [loctpoenue
NEePIEeHIUKYJIApa U3 TOUKU Ha NPSIMYIO

43 [lepnenaukynsip u HakinoHHas. [loctpoenue

MNEPNCHAUKYJIsSIpAa U3 TOYKH HA IIPSAMYHO




Teopema o Tpéx nepneHAUKyYIspax (mpsmas

49
U oOpaTHast)

50 Teopema o Tpéx nepneHAUKYIspax (mpsamas
U oOpaTHas)

51 VYron Mexay CKpeluBatOUUMUCS PSIMbIMU

5) [Touck neprneHauKyIsIpHBIX IPSIMBIX C
MIOMOILBIO EPIIEHAUKYISPHBIX IJIOCKOCTEMN

53 OpToroHanbHOE IPOEKTUPOBAHNE
[MocTpoenue cedenuii Kydoa, mpuU3MBI,

54 MPaBWJILHON IUPAMHUJIBI C TTOMOIIBIO
OPTOrOHAJILHOM IPOEKIINU
[Toctpoenue ceueHuii kyda, mpU3MBL,

55 MPABUIIBHON MTUPAMHUJIBI C TOMOIIBIO
OPTOrOHAJILHON MPOEKIINU
CummeTpusi B IPOCTPAHCTBE OTHOCUTEIILHO

56 ockocTu. [Inockoctu cumMmeTpuii B
MHOTOIPAaHHHUKAX

57 [Ipu3Hak nepneHauKyJIIpHOCTH NPSIMOU U
IJIOCKOCTH KakK CJIEACTBUE CUMMETPUU

53 [IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
pacCTOSHUN OT TOYKH 1O INIOCKOCTH

59 [IpaBusibHBIE MHOTOTpaHHUKHU. Pacuér
pPacCTOSIHUM OT TOYKHU J0 MIIOCKOCTH
CnocoObl ONyCTUTh NEPIICHINKYIISPHI:

60 CUMMETpHUSl, CABUT TOUYKH I10 apaJLJICIbHOU
PSMOU

61 CnBur no HenapaienbHON IPSIMOH,




WU3MEHEHUE PACCTOSHUM

62

KoHTtponbHas padora "B3anmHoe
pacIoIoKeHUe MPSMBIX U MIIOCKOCTEH B
npocTtpaHcrae”

63

[ToBTOpEeHME: Yyroa MEeKAY MPsIMBIMU Ha
IUIOCKOCTH, TPUTOHOMETPHSI B
MIPOU3BOJIBLHOM TPEYTOJIbHHUKE, TEOpEMa
KOCHUHYCOB

64

[ToBTOpEHME: Yoy MeXIY
CKPELIMBAIOIUMUCS MPSIMBIMH B
IPOCTPaHCTBE

65

reOMeTpI/I‘IeCKI/Ie METOJbI BBIYUCIICHUS YTIJId
MCXKAY NPSAMBIMHA B MHOT'OI'PAHHHUKAX

66

JIByrpansbliii yroa. CBONCTBO JMHEHHBIX
YIJI0B IByTPaHHOIO yrja

67

[lepnennukynspuble maockoctu. CBoicTBa
B3aUMHO IEPIICHIUKYJIISIPHBIX IIJIOCKOCTEN

68

HpI/IBHaK NEPpNECHAUKYIISIPHOCTH HHOCKOCTeﬁ;
TCOpPEMaA O HpHMOﬁ MEepeCCUCHUA IBYX
IJIOCKOCTEM MNEPNCHANUKYIISAPHBIX TpeTBeﬁ
IIJIOCKOCTH

69

[TpsaMoyronbHbIi napauienenunesn; Kyo;
U3MEPEHUs, CBOMCTBA IPSIMOYTOJIBHOTO
napaJenenunena

70

TeopeMa 0 JuaroHaJjii npsiMmoyroJibHOTO
mapauiCjCrivmneaa u CJICaCTBUucC U3 Heé

71

CrepeomeTpuyuecKue U MPUKIaIHbIC 33/1a4H,
CBSI3aHHBIE CO B3AaMMHBIM PACIIOJI0KEHUEM




MMPAMBIX U ITJIIOCKOCTH

72

HOBTOpCHI/IeZ CKPCHIUBAIOIIHUECA IIPAMBIC,
mapaJuiCJIbHLIC IIJIIOCKOCTHU B CTAHAAPTHBIX
MHOI'OIrpaHHHUKax

73

Hapa mapajiCJIbHbIX IJIOCKOCTEH Ha
CKPCHIUBAIOIUXCS IIPAMBIX, PACCTOSHHUC
MCKAY CKPCIINBAOIIUMHUCA IPAMBIMUA B
IMMPOCTBIX CUTyallUAX

74

PaccrosHue ot ToukH 710 IIJIOCKOCTH,
pacCTosAHUC OT HpHMOﬁ J0 IINIOCKOCTH

75

Brruncnenue paccTosHUN MEXKIY
CKPELIUBAIOIMMHUCS IPSIMBIMU C IIOMOIIBIO
NEPIEHIUKYJIAPHON MIJIOCKOCTH

76

TpéxrpaHHslid yrosi, HEpaBeHCTBA AJIs
TpexrpaHHbIX yrioB. Teopema [Iudaropa,
TEOPEMbl KOCUHYCOB U CUHYCOB JJIsi
TPEXTPAHHOIO yria

77

DneMeHTHI C(hepUIECKO T€OMETPHH:
reoIe3NUECKUe JIMHUK Ha 3emiie

78

KontponbHas padota "Yriasl u paccTossHUS "

79

Cucremaru3zaius 3HaHUM "MHOrOrpaHHUK U
€ro 3J1eMeHTHI"

80

IInpamua. Bune! nupamun. [IpaBunbHas
nupamuaa

81

[Ipusma. IIpsAmas 1 HaKJIOHHAS IPU3MBI.
[IpaBunbHas npusma

82

[Ipssmoit napaienenunen, NpsMOyroIbHbIN
napajuienenunesn, Kyo




Brinykiieie MHOTOrpaHHuku. Teopema

83 Ditnepa !
Brinykiibie MHOTOrpanHuku. Teopema

84 Oiinepa. [IpaBunpHble U NOMyNIpaBUIbHbIC 1
MHOTOT'PAaHHUKHU

85 KoHTtponbHas padora "MHororpaHHuku" 1

26 [TonsiTrie BeKTOpa Ha MIIOCKOCTH U B 1
MPOCTPAHCTBE

87 CyMMa BEKTOpOB 1

88 Pa3nocTh BekTOpOB 1

89 [IpaBwiio mapannenenunena 1

90 YMHOXEHHE BEKTOpa Ha YHCIIO 1

91 Paznoxxenne BekTopa 1o 6a3ucy Tpéx 1
BEKTOPOB, HE JISKAITUX B OJTHOM TJIOCKOCTH

92 CkansipHo€ NpoU3BEICHHE 1

93 Brruucnenue yria Mexy BEKTOpaMu B |
MPOCTPAHCTBE

94 [Ipocreiinmue 3anauu ¢ BEKTOpamMu 1

95 [Ipocreiinue 3aa4u ¢ BEKTOpaMu 1

96 [Ipocreiiiue 3aa4u ¢ BEKTOpaMu 1

97 [Ipocreiinmue 3a1aun ¢ BEKTOpamMu 1

98 O00011IeHNE U CUCTEMATU3aIUs 3HAHUH 1

99 O00011IeHNE U CUCTEMATHU3aIUs] 3HAHUN 1

100 Wrorosas koHTposibHasA paboTa 1

1

101

HtoroBast KOHTpoNIbHAs paboTa




102 O0001IEHHE U CUCTEMATU3ALIUS 3HAHUN 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KJIACC

KosmnuecTBo yacos 1 DJIeKTPOHHBIE
ara
Kourtpoun uugposbie
Ne i/ Tema ypoka IlpakTHyec U3yYeH
Bcero HbIe oOpa3oBaTesibH
KHe padorpl | HA
padoThbI ble pecypchl

1 [ToBTOpenue Temsl "KoopauHarsl BeKTOpa 1

Ha MJIOCKOCTH U B MPOCTpaHCTBE"
) [ToBTOpenue Tembl "CkansipHoe |

MPOU3BEJICHUE BEKTOPOB"
3 [ToBTOpenue Temsl "Berunciienue yria |

MEXy BEKTOpamH B IpocTpaHcTBE"
4 [ToBTOpEeHME TeMbI "Y paBHEHHE IPSIMOH, |

IIpoXoJs1Iel yepes 1Be TOUuKu"
5 YpaBHEHHE IOCKOCTH, HOpMAJlb, |

YpaBHEHHE IIJIOCKOCTH B OTPE3Kax
6 VYpaBHEHUE IJIOCKOCTH, HOPMaJlb, 1

ypaBHEHUE IJIOCKOCTH B OTpE3Kax
7 BekropHoe npousBeneHue 1
g JInHeliHbIE HEPABEHCTBA, JIMHENHOE 1

IIPOrpaMMUpPOBaHKE
9 JInHelHbIE HEpAaBEHCTBA, JIMHEWHOE 1

[IpOrpaMMHUpOBaHUE
10 AHanuTU4YecKue MeTobl pacuéra yria |

MCKAY NPpAMBIMA B MHOT'OI'PAHHUKAX

11

AHaJIUTUYECKHE METOABI pacuéra yria
MEXy IUIOCKOCTSIMUA B MHOT'OTPaHHUKAX




@opMyiia pacCTOSHUAA OT TOYKH 10

12 IIJIOCKOCTH B KOOPIMHATAX

13 Haxosxnenue paccTostHUM OT TOUYKHU 710
IJIOCKOCTH B KyOe

14 Haxoxpaenue paccTossHUil OT TOYKHU 10
IJIOCKOCTH B MPABUJILHOW TUPAMU/IE

15 KontposbHas padota "AHamuTH4yecKas
reometpus”

16 CeueHust MHOTOTPAHHUKOB: CTaH/IAPTHBIE
MHOTOTPaHHUKH

17 CeueHnsi MHOTOTPaHHUKOB: METO/I CJIEJIOB
CeueHusi MHOTOTPaHHUKOB: CTaHAapTHBIE

18 IJIOCKOCTH, MePeCceueHus IPSIMbIX U
IIOCKOCTEMN

19 [TapannenbHble MPSMBbIE U TUIOCKOCTH:
napajuieNbHbIe CEUCHHUS

20 [TapannienbHble TPSIMBIE U TITIOCKOCTH:
pacy€r OTHOLICHHUI

21 [TapannenbHble TPSIMBIEC U TITIOCKOCTH: YTJIbI
MEXIy CKPEIIUBAIOITUMUCS MTPSIMBIMU
[leprnieHIuKyISIpHBIE IPSMBIE U TUIOCKOCTH:

2 CTaHJIapTHbBIE Mapbl MEPIEHAUKYISPHBIX
IUIOCKOCTEH U MPSMBIX, CHMMETPHH
MHOT'OTPaHHUKOB

7 [leprnieHIUKyNISIpHBIE IPSMBIE U TUIOCKOCTH:
TeopeMa O TpeX MEepIeHIUKYIIpax

24 [lepnenuKyIsipHBIE MPAMBIE U INIOCKOCTH:




BBIYMUCJICHUSA JJIMH B MHOT'OI'paHHUKAX

25

[ToBTOpEHME: MO MHOTOYTOJIbHUKOB,
dbopMyIbI 1715 TIIOIAAEH, cCoOOpaskeHus
nmoxoous

26

[ToBTOpEHUE: MJIOIIAI1 MHOTOYTOJILHUKOB,
dbopMyIIbI 118 TI0Ia e, COOOparkeHUs
noxoous

27

[ToBTOpEHUE: MJIOIIAI1 MHOTOYTOJIbHUKOB,
(dbopMyIIbI 118 TI0Ia e, COOOparkeHUs
noxoous

28

[Inomany cedeHnit MHOTOIPAHHUKOB:
TUIONIA/IA TTIOBEPXHOCTEH, pa3pe3anus Ha
4acTH, COOOpaKEHHUS MOA00uUs

29

[Inomany cedeHnit MHOTOIPAHHUKOB:
TUTOIIAM TOBEPXHOCTEH, pa3pe3anus Ha
9acTH, COOOpaKCHHUSI TOA00MS

30

KonrtponsHas padora "[loBropenue:
MHOTOTPAaHHHUKH, CEUCHUS
MHOTOTPaHHUKOB"

31

O06BeM Tema. OOBEM MPSIMOYTOIBHOTO
napasuielenuneaa

32

3anaun 00 yABOCHHUHU Ky0Oa, 0 KBajparype
Ky0a; O TpUCEKIINHU yTia

33

CrepeomeTpHUyecKue 3a/1aui, CBSI3aHHbIE C
00BEMOM NPSIMOYTOJILHOTO
napasJiesienumnea

34

[Ipuknagueie 3a1a4n, CBI3aHHBIC C
BBIYHCIICHHEM 00bEMa IPSIMOYTOJIEHOTO




napajjiejacnuicaa

35 O0BEM IPSIMOI TPU3MBI

36 CrepeomeTpHrUecKue 3a/1a4u, CBI3aHHBIC C
BBIYMCIICHHEM 00BEMOB TIPSAMOI MPU3MBI

37 [IpuknanHeie 3a1a4u, CBsI3aHHBIE C 00BEMOM
MPSAMON MPU3MBI
Brruucienue 006EMOB TEII ¢ TIOMOIIBIO

38 onpenenéHHoro uTerpaita. O0neEM
HAKJIOHHOHN IIPU3MBI
Brruucienue 0065EMOB TEI ¢ TIOMOILBIO

39 onpeaenéHHoro uurerpana. OobéM
MTAPaAMUIBI

40 dopmyna 00béma nupamuabl. OTHOIIEHUE
00BEMOB MUPAMUJI C OOIIUM YTIIOM

41 ®opmyna 00béMa nupamuibl. OTHOILIEHHE
00BEMOB MUPAMUJI C OOIIUM YTIIOM

4 CrepeomeTpruuecKkue 3a/1auu, CBI3aHHBIC C
00BEMaMK HAKIIOHHOW TTPU3MBI

43 CrepeomeTpruuecKkue 3a/1auu, CBI3aHHBIC C
o0BEMaMU TUPaAMUIBI
[Tpuknagueie 3agaun mo Teme "OO0bEMBI

44 Ten", cBA3aHHBIE ¢ 00HEMOM HAKJIOHHOM
MIPU3MBI

45 [Tpuknagueie 3agaun mo Teme "OO0bEMBI
Ten", CBsI3aHHBIE C 00BEMOM TTUPAMHUIBI

46 [Tpumenenne 00bEMOB. Brruncienne

pacCTosAHrA A0 IMMIIOCKOCTH




KonTponbHast padota "O0béM

47 "
MHOT'OTpaHHUKA
Hunuuapudeckast TOBEPXHOCTb,

48 o0Opa3yroIne UIHHIPHISCKON
MMOBEPXHOCTHU

49 Hummnap. [Ipsamoit KpyroBou HUIUHAIDP.
[1nomane MOBEpXHOCTU LUIUHAPA

50 Konunueckasi moBepXHOCTh, 00pa3yroliue
KOHMYECKOU noeepxHocTu. Konyc

51 CeueHure KOHyCa MIOCKOCTHIO,
MapajuieIbHOMN MIOCKOCTA OCHOBAHUS

5) Yceu€nnblii konyc. M300paxeHne KOHyCOB
U YCEUYEHHBIX KOHYCOB

53 [Tnomaas 60KOBOI MOBEPXHOCTH M ITOJTHOM
MMOBEPXHOCTU KOHYyCa

54 [Tnomaas 60KOBOI MOBEPXHOCTH M ITOJTHOM
MMOBEPXHOCTU KOHYyCa
CrepeomeTpuueckue 3a1a4i Ha

55 JIOKa3aTeJIbCTBO M BHIYMCIICHHE,
MMOCTPOCHUEM CEUEHUU MUITUHAPA, KOHyCa
CrepeomeTpuueckue 3a1a4u Ha

56 JI0KA3aTEJIbCTBO U BRIYMCIICHHUE,
MMOCTPOCHUEM CEUEHUN NUIUHAPA, KOHyCa

57 [Ipuknagueie 3a1a4n, CBI3aHHBIC C
HATUHAPOM

58 [Ipuknagnelie 3aa4n, CBSI3aHHbBIE C

MUJINHAPOM




59

Cdepa u map

60

I[Tepeceuenue cdepsl U mapa ¢ MIOCKOCTHIO.
Kacanwue mapa u cdeps! miockoctbio. Bun u
n300paKeHHe mapa

61

[Tepeceuenue chepsl U 1apa ¢ MIOCKOCTHIO.
Kacanue mrapa u ceps mockoctero. Bun u
n300paKeHHe mapa

62

VYpasuenue chepsl. [Lnomans chepor u eé
yacTeu

63

Cummetpus cdepsl U mapa

64

CrepeomeTpuueckue 3a1a4u Ha
JOKa3aTeIbCTBO U BBIYHUCIICHUEC, CBAA3aHHBIC
co cpepoit u mapom, MOCTPOSHUEM UX
CEYEHUM MIOCKOCTHIO

65

CrepeomeTpuueckue 3a1a4i Ha
JO0Ka3aTeIbCTBO U BBIYHUCIICHUEC, CBAA3aHHBIC
co cepoit u mapom, MOCTPOECHUEM UX
CCUCHHI TUIOCKOCTHIO

66

[Ipuknanueie 3agaun, CBsI3aHHbBIE CO chepoit
Y I1apOoM

67

[ToBTOpEHHE: OKPYKHOCTH Ha IIOCKOCTH,
BBIUUCIICHUS B OKPY)KHOCTH, CTaHIapTHbBIE
noxoous

68

Paznuunsie KOM6I/IHaI_II/II/I TCJI BpallICHUSA U
MHOI'OI'PaHHUKOB

69

3anaun no teme "Tena U MOBEPXHOCTH
BpaieHus"




70

3anaun no teme "Tena U MOBEPXHOCTH
BpaieHus"

71

KonTponbHast padota "Tena u moBepxXHOCTH
BpaieHus"

72

006bem mumHapa. Teopema 06 00bEMe
MPSIMOTO LIJIMHIpA

73

Brruncnenue 00bEMOB Tell ¢ TOMOIIBIO
onpeaenéHHoro uurerpana. O6bpéM KoHyca

74

[Inomanyu 60KOBOM U MOJTHON OBEPXHOCTH
KOHYycCa

75

CrepeoMeTpuyeCcKUe 33]a41, CBSI3aHHbIE C
BBIYHCIICHHEM 00BbEMOB IIMITHMHIPA, KOHYCa

76

[Tpuknagueie 3agaun mo Teme "OO0bEMBI U
IJI0IIaAu ToOBEepXHOCTEH Ten"

77

O0BEM mapa u mapoBoro cekropa. Teopema
00 00béme mapa. [nomanp chepsl.
CrepeoMeTpHUYECKHUE 3a]1a4H, CBSI3aHHBIC C
BBIUUCIIEHUEM 00BEMOB TI1apa, IapoBOTO
CErMEHTA U IAapOBOTI0 CEKTOPA

78

[Tpuknagueie 3agaun mo Teme "OO0bEMBI
Ten", CBsI3aHHBIE C 00BEMOM IIIapa u
ioaapio ceprl. COOTHOIICHHS MEXKIY
JIOIIAISIMU TTOBEPXHOCTEH U 00bEMaMHU
MMOJOOHBIX TEI

79

[TomoOHbIE Tea B IPOCTPAHCTBE.
N3menenne o0bEéMa pu mo100uu.
CrepeoMeTpHUYECKUE 3a]]a4H, CBI3aHHBIC C
BBIYHCIIEHHEM 00BEMOB TEJ U ILIOIIAIEHN




MMOBEPXHOCTEN

80

Kontponbnas padota "[lnomanu
MOBEPXHOCTU U 00BEMBI KPYTIIBIX Ten"

81

JIBmxenust npoctpancTBa. OToOpakeHU .
JIBm>keHust U paBeHCTBO Guryp. O0miue
CBOWCTBA IBMXEHUN

82

Buibl 1BukeHMN: napauielbHbIN IEPEHOC,
LIEHTpaJIbHAasi CAMMETPHS, 3epKajbHasI
CUMMETpPHUS1, TOBOPOT BOKPYT IIPSAMOiL

83

[TpeobpaszoBanus momoowus. [Ipsmas u chepa
Diinepa

84

FGOMeTqueCKHG 3aa4u Ha IPUMCHCHUC
JABUKCHU S

85

KontposbHas padota "BekTopsl B
npocTtpaHcTae"

86

Oo6o6maromiee moBropeHue 11 moHsaTH 1
MeToA0B Kypca reometpun 10—11 knaccos,
cucrematusauus 3Hanuii: "l[lapannensHoCcTh
MPSIMBIX U IJIOCKOCTEH B MpOCTpaHCTBE"

87

Oo6o6maromiee moBropeHue 11 moHsaTHii u
MeToA0B Kypca reometpun 10—11 knaccos,
cUcTeMaTu3alus 3HaHuii: "BeKkTopsl B
npoctpaHcTae"

88

O6o6maromiee moBropeHue 11 moHsaTHii u
MeToA0B Kypca reometpun 10—11 knaccos,
cUcTeMaTu3alus 3HaHuii: "BeKkTopsl B
npoctpaHcTae"

89

Oo6o6miaromee nosropenue 11 moHsTHit u




MeToJ10B Kypca reometpuun 10-11 xnaccos,
cucreMarusanus 3HaHuit: "OobeM
MHOrorpaHHuka"

90

Oo6o6miaromee moBropenue 11 moHsTuit u
MeToJ10B Kypca reometpun 10-11 xnaccos,
cucreMarusanus 3HaHuit: "OobeM
MHOTOI'paHHUKa"

91

Oo6o6miaromee mosropenue 11 moHsTHit u
MeToJ10B Kypca reometpun 10-11 xnaccos,
cucreMarusauus 3HaHuit: "[Inomanu
MOBEPXHOCTU M 00BEMBI KPYTIIBIX TET"

92

Oo6o6miaromee nmosropenue 11 moHsTHit u
MeToJ10B Kypca reometpun 10-11 xnaccos,
cucremarusauus 3HaHuit: "[lnomanu
MIOBEPXHOCTU M 00BEMBI KPYTJIbIX Ten"

93

HroroBas koHTpoNbHAs paboTa

94

HroroBas koHTpoNbHAs paboTa

95

[ToBTOpeHME, 0600IICHNE U
CHCTEMaTH3AaIlMs 3HAHU

96

Hcropus pa3BUTHA CTEPEOMETPHUM KaK
HAayKH U €€ POJIb B Pa3BUTHUH COBPEMEHHBIX
VHKEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTUI

97

Hcropus pa3BUTHSA CTEPEOMETPHUM KaK
HAayKH U €€ POJIb B Pa3BUTHUH COBPEMEHHBIX
VHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUI

98

HcTopust pa3BUTHS CTEPEOMETPHUH KaK
HayKH U €€ PoJib B PA3BUTHU COBPEMEHHBIX
WHXEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUH




99

Hcropus pa3BUTHSA CTEPEOMETPHUM KaK
HAayKH U €€ POJIb B Pa3BUTHUH COBPEMEHHBIX
WH)KEHEPHBIX U KOMIIBIOTEPHBIX TEXHOIOTUN

100

Hcropus pa3BUTHSA CTEPEOMETPHUM KaK
HAayKH U €€ POJIb B Pa3BUTHUH COBPEMEHHBIX
VHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUI

101

Hcropus pa3BUTHSA CTEPEOMETPHUM KaK
HAayKH U €€ POJIb B Pa3BUTHUH COBPEMEHHBIX
VHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUI

102

HcTopust pa3BUTHS CTEPEOMETPHUH KaK
HayKH U €€ poJib B PA3BUTHU COBPEMEHHBIX
WH)XEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUHN

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102







MMPOBEPSEMBIE TPEBOBAHUSI K PE3YJIbTATAM OCBOEHUSI OCHOBHOM
OBPA30OBATEJIbHOU TIPOT'PAMMBI

10 KJIACC
Kon
nposepsie N
IIpoBepsiemble MpeIMeTHbIE Pe3yJIbTATHI 0CBOCHHS] OCHOBHOI
Moo o0pa3oBaTe/IbHOI NPOrpPaMMBbI CpeiHero o01mero 00pa3oBaHus
pe3yJjbTa
Ta
7 I'eomeTpus
7.1 OnepupoBarh NOHATUSIMU: TOUKA, IPSAMAasl, JIOCKOCTh
79 [IpuMeHATh aKCHMOMBI CTEPEOMETPUM U CIEACTBUS M3 HHUX NPH PEIICHUU
. reOMETPUYECKHUX 33124
73 OnepupoBarh MOHATUAMM: MMAPATUIETBHOCTh U MEPIEHIUKYISPHOCTD MPSAMBIX U
' IUIOCKOCTEMN
74 KnaccudunupoBaTte B3aUMHOE pAaCHOJIOKEHHE TMPSAMBIX U IUIOCKOCTEH B
' IPOCTPAHCTBE
OnepupoBarh MOHATUSAMH: JBYTPAHHBIA YToJl, TPAaHU JBYIPAHHOTO yria, pedpo
7.5 JBYTPAaHHOI'O yIJla, JIMHEHMHBIA YroJl JBYTPAHHOTO yrja, TrpajyCcHas Mepa
JBYTPAHHOTO yTria
76 OnepupoBarh MNOHATHUSMU: MHOTOTPAHHUK, BBIMYKJIBIA U HEBBIMYKJIBIN
' MHOTOTPaHHUK, JJIEMEHTHl MHOTOTPAHHUKA, TPaBUIIbHBI MHOTOTPAHHUK
77 PacrioznaBaTh OCHOBHBIE BHJbBl MHOTOTPAaHHMKOB (MHUpamuaa, MpuU3Ma,
' MPSIMOYTOJIbHBIN Mapaienenumne, Kyo)
KrnaccudummpoBaTts MHOTOTpaHHUKH, BBIOWpas OCHOBAHUS JUIsS KiacCH(DHUKAITIT
7.8 (BBIMYKJIBIE W HEBBIMYKJIblE MHOTOTPAHHHMKH, IPABUJIbHBIE MHOTOTPAHHUKH,
MPSIMBIE ¥ HAKJIOHHBIE TTPU3MBI, MTapaJuIeICIIUIIC Ib])
7.9 OnepupoBaTh MOHATUSIMU: CEKYIIas MIIOCKOCTh, CEYEHNE MHOTOIPAHHUKOB
710 OOBACHATH MNPHUHIMIIBI TOCTPOSHUS CEUYEHWH MHOTOTPAHHHUKOB, HCIOJIb3Ys
' METO/I CIE0B
Ctpouth Ce4eHUS] MHOTOTPAHHUKOB METOJOM CJI€JIOB, BBIMOJHATH (BBIHOCHBIC)
7.11 TUTOCKHE YEPTEKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (UTYp: BUJ CBEPXY, COOKY,
CHU3Y
Pemate 3amaun Ha HAXOXICHUE TEOMETPUUECKUX BEIUYUH IO OOpas3laM WiIn
aIropuT™MaM, NPHUMEHSS HW3BECTHBIE AHAIUTHUYECKHE METOJbl NpPH PEUICHUU
7.12 CTaHJAPTHBIX MAaTEMATUYECKUX 3a/1a4 Ha BBIYUCIICHUE PACCTOSHHUN MEXIY IBYMS
TOYKaMH, OT TOYKM JO TMPsAMOH, OT TOYKHUIO IUIOCKOCTH, MEXIY
CKPEIIMBAIOIINMUCS TPSIMBIMU
713 Pemate 3amaun Ha HAXOXICHUE TEOMETPUUECKUX BEIUYUH IO OOpaslaM WiIn

aJroputMaM, HNpUMCHASA HN3BCCTHLIC AHAJMUTHYCCKUC MCTOAbI IIPpHU PCIICHHUU




CTaHJApPTHBIX MaTeMaTHYECKMX 3aJad Ha BBIUMCIEHHE YIJIOB  MEXKAY
CKPEILMBAIOIIMMUCA NPSIMBIMU, MEXIY MpsIMOW U IUIOCKOCTBbIO, MEXKIY
IJIOCKOCTSIMU, JIByTPAHHBIX YIJIOB
Bbruncnsate 00bEMBI M IUIOIIAJM I[OBEPXHOCTEM MHOTOTPaHHUKOB (IIpHU3Ma,
7.14 nupamMpia) ¢ MpUMEHEHHEM (QOpPMYJ, BBIYHACIATH COOTHOIICHHS MEXKIY
TUTOIIASIMH TTOBEPXHOCTEH, 00bEMaMU TOJOOHBIX MHOTOTPaHHUKOB
715 OnepupoBarh NOHATUSMU: CUMMETPHS B MPOCTPAHCTBE, UEHTP, OCh U ILNIOCKOCTh
' CUMMETPUH, LIEHTP, OCh U INIOCKOCTh CUMMETPUHU (PUTYPBI
W3Bnekarb, mpeoOpa3oBbIBaTh U HHTEPIPETUPOBATH  HHGOPMALUIO O
7.16 MIPOCTPAHCTBEHHBIX T€OMETPUUECKHX (PUTypax, MPeJCTaBICHHYIO HA YepTexax U
pUCYHKaxX
[TpumensaTs reomerpudeckue (akThl IS PELICHUS CTEPEOMETPUUYECKUX 3ajad,
7.17 MPEIOIaraloIuX HECKOJIbKO IIaroB peIIeHHs, €CIIU YCJIOBHS MPUMEHEHHUS
3aJlaHbl B IBHOU (hopMme
718 [IpuMeHATH  mpocTEHIINE  NPOrpaMMHBIE  CPEICTBA M DIJIEKTPOHHO-
' KOMMYHMKAI[MOHHBIE CUCTEMBI ITPH PEIIEHUN CTEPEOMETPUUECKHUX 3a]1a4
719 [IpuBOIUTH MpPUMEPHl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE U KHU3HHU,
' pacrno3HaBaTh MPOSIBIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE
[IpuMeHsTh TMOJIyYeHHBIE 3HAHWS Ha TNPAKTHKE: AaHAJTU3UPOBATh pealibHbIC
CUTyalldd W TPHUMEHITh W3Y4YCHHBIC TMOHATHUS B TpPOIECCEe MOKCKA PEIICHUS
MaTeMaTH4ecKu CcQOpPMYIUPOBAHHOW MPOOIEMBI, MOJAEIUPOBATH pealbHbIC
7.20 CUTyalldd Ha s3bIKE TEOMETPUHU, UCCIEN0BaTh IIOCTPOEHHBIE MOJEIU C
UCIOJIb30BAaHUEM TE€OMETPUUYECKUX TOHATUNH M Teopem, ammapara airedpsl,
pelars MpakTUYECKUE 3a/ayd, CBA3aHHbIE C HAXOXKJIEHHUEM I€OMETPHUYECKHUX
BEJINYUH
11 KJIACC
Kon
nposeps .
IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOCHUSI OCHOBHOI
emoro 00pa3oBaTeILHON MPOrPaMMBbl CpelHero o01ero odpa3soBanusi
pe3yJibTa
Ta
6 ['eomeTpus
OnepupoBaTh TNOHATUSAMH: UWIMHAPUYECKAs IOBEPXHOCTh, 0Opasyromue
6.1 HWIMHIPUYECKONM  MOBEPXHOCTH,  LMWJIMHAP, KOHHUYECKass  IMOBEPXHOCTbD,
o0pasyrone KOHMYECKOW TTOBEPXHOCTH, KOHYC, cheprueckast TOBEpXHOCTh
6.2 Pacnio3naBath Tena BpaiieHus (HUIUHAP, KOHYC, cdepa U map)
6.3 OOBACHATH CIOCOOBI OTyYEHUS Tell BpallleHus
6.4 KnaccudunupoBars B3auMHOE pacnoioxkeHue chepbl U MIOCKOCTH




OnepupoBarh TOHATHSMHU: IIAPOBOM CETMEHT, OCHOBAaHHUE CETMEHTa, BBICOTA

6.5 CEerMEHTa, ApOBOM CJIOM, OCHOBAaHHWE LIAPOBOTO CJIOS, BBICOTA IIAPOBOrO CJIOS,
IapOBOM CEKTOP
6.6 Bbraucnars 00bEMBI M TUIOIIAAM TTOBEPXHOCTEH TEN BPAICHUs, TEOMETPUICCKUAX
' TEJI C IPUMEHEHHEM (HOPMYIT
6.7 OnepupoBaTh MOHATUSAMU: MHOI'OIPDAHHMK, BIMCAaHHBIA B c(epy U OINUCAHHBIH
' 0KO0JI0 cepsl, cepa, BIMCAaHHAS B MHOTOI'PaHHUK WJIH TEJIO BpaIlEHUs
6.8 BbUUCIATE COOTHOIIGHUS MEXAY IUIOMAISIMH ITOBEPXHOCTEH U 00BEMaMu
' MOJ0OHBIX TEJ
6.9 N300paxkaTh u3yyaemble GUTYpl OT PYKH H C TPUMEHEHHEM IPOCTBIX
' YepPTEKHBIX HHCTPYMEHTOB
6.10 BbInonHATE (BBIHOCHBIE) IUIOCKME YEPTEXHM M3 PUCYHKOB MPOCTHIX OOBEMHBIX
' ¢buryp: Bua cBepxy, cOOKy, CHU3Y; CTPOUTH CEUSHHSI TEJI BPAILICHHSI
W3BnekaTb, HMHTEPOpPETHPOBATH U  INpeoOpa3oBbIBaTh  HMH(MOPMAIMIO O
6.11 IIPOCTPAHCTBEHHBIX F'€OMETPUUECKUX (UTYypaX, MPEACTABICHHYIO Ha YepTekKax U
pUCYHKaX
[TpumensTh TeomeTpuueckue (akThl Ui PEIICHUS CTEPEOMETPUYECKHUX 3ajad,
6.12 MIPENIOJIaraloiuX HECKOJbKO IIaroB PpEUIeHMs, €CIH YCIOBUS INPUMEHEHUS
3aJaHbl B IBHOH (popme
6.13 OnepupoBarh MOHATHUEM: BEKTOP B IPOCTPAHCTBE
6.14 BbInonHATE AeHCTBUS CI0XKEHHUS BEKTOPOB, BEIUUTaHUS BEKTOPOB U YMHOXKEHUS
' BEKTOpa Ha YHUCJI0, OOBACHATh, KAKUMU CBOMCTBAMH OHM 00J1aJat0T
6.15 [TpuMeHATH paBUIIO NapajlIeNIenuea NPy CI0KEHUN BEKTOPOB
OmnepupoBarh MOHATHAMU: JEKApPTOBHl KOOPAMHATHI B TPOCTPAHCTBE, BEKTOD,
6.16 MOJyJIb BEKTOpPA, PAaBEHCTBO BEKTOPOB, KOOPAHMHATBHI BEKTOPA, Yrol MEXKIy
' BEKTOpAaMH,  CKaJSIPHOE  TPOM3BEACHUE  BEKTOPOB,  KOJUIMHEAPHBIE U
KOMILIaHApHBIE BEKTOPHI
HaxomuTe cyMMy BEKTOpPOB M TNPOW3BEICHHE BEKTOpPAa HA YHUCIO, YTOJ MEXKIY
6.17 BEKTOPAaMH, CKaJISIPHOE IIPOM3BEIECHUE, pACKJIAJIbIBaTh BEKTOpP IO JBYM
HEKOJUTMHEAPHBIM BEKTOpaM
6.18 3asaBaTh IJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPAUHAT
6.19 Pemrate mpocreiilmme reoMeTpuyecKHe 3aJadyd HAa NPUMEHEHHE BEKTOPHO-
' KOOPAWHATHOTO METO/Ia
Pemrate 3a1aun Ha J10Ka3aTEIbCTBO MAaTEMAaTHUECKUX OTHOLICHUH M HaXOXKICHUE
6.20 reOMETPUYECKUX BEIMYUH MO 00pa3laM MM ajJropuTMaM, MPUMEHSSI N3BECTHBIE
METOBI IPU PEIICHUH CTAaHIAPTHBIX MaTEMaTHYECKUX 3a1a4
601 [IpuMensTh  mpocTediIMe  HpOrpaMMHBIE  CpPEICTBA M BJIEKTPOHHO-
' KOMMYHHUKAI[IOHHBIE CUCTEMBI IPU PEIIEHUH CTEPEOMETPUUYECKHX 3a1a4
6.2 [TpuBOAUTH MpHUMEPHl MAaTEMATUYECKUX 3aKOHOMEPHOCTEH B NMPUPOJE U JKU3HHU,
' pacrio3HaBaTh [IPOSIBICHUE 3aKOHOB F'€OMETPUHU B UCKYCCTBE
6.23 [IpuMeHATh TOJNlydEHHBIE 3HAHUSA HA MPAKTUKE: AHAIU3UPOBATH pPEAIbHbBIC




CUTyallUM W TMPUMEHSATh M3YYEHHbIC IOHSTUS B IPOLECCE MOHMCKA PELICHUS
MaTeMaTH4eCKH C(HOPMYIIMPOBAHHONW TPOOJIEMBI, MOJCIUPOBATh PEaATbHBIC
CUTyallUM Ha S3bIKE TE€OMETPUHM, HCCIEAO0BATh IOCTPOCHHBIE MOJEIU C
UCIOJIb30BAaHUEM T'€OMETPUUECKHX IMOHATHM M TeopeM, ammapaTa aireOpsl,
pelarh MNPAKTUYECKUE 3a7ayd, CBA3aHHBIE C HAXOXKICHUEM TI'€OMETPUYECKUX
BEJINYMH




IMPOBEPAEMBIE 2JIEMEHTBI COAEPKAHUSA

10 KJIACC

Ko

IIpoBepsieMblii 3JIeMEHT COAEPKAHUS

I'eomeTpus

7.1

OcHoBHble TIOHATHUA cTepeomeTpun. Touka, mpsMas, IJIOCKOCTb, HPOCTPAHCTBO.
[TonsTHe 00 akcHOMAaTHYECKOM MOCTPOEHUH CTEPEOMETPHUH: aKCUOMBI CTEPEOMETPUU U
CJIEJICTBUS U3 HUX

7.2

B3anMHOe pacnonokeHue NpsMbIX B IPOCTPAHCTBE: MIEPECEKAIOIINECS, apaAJICIIbHbIC
n CKpCIIUBAIOIIHECH IIpsAMBIC. HapaJIJIeJII)HOCTI) MPpAMBIX n IJIOCKOCTEH B
[IPOCTPAHCTBE: MApPaJUICIbHBIE MPSIMBIE B IPOCTPAHCTBE, MAPAJLICIBHOCTh TPEX
IPSAMBIX, HAPALIEIBHOCTh MNPSAMOM M INIOCKOCTH. YTJBIC COHAIIPaBICHHBIMHU
CTOPOHAMH, Yroj MEXAy NPSMbIMU B MPOCTpaHCTBE. [lapaiuiebHOCTH MIIOCKOCTEN:
napajulesibHblE IUIOCKOCTH, CBOWMCTBAa TMapajulesibHbIX IIOCKocTel. [Ipocreimue
IPOCTPAHCTBEHHbIE (UTYpPHl HA IJIOCKOCTU: TeTpa’ap, KyO, MapajieNenumnesn,
MOCTPOEHUE CEYEHU M

7.3

HepHGHI[I/IKyJIHpHOCTB HpﬂMOI;'I N IUIOCKOCTH: TNCPICHAUKYIISAPHBLIC IIPAMBIC B
MMPOCTPAHCTBEC, MPAMBIC MApaJICJIbHBIC W IMCPHCHAUKYIISAPHBIC K IJIOCKOCTH, IIPHU3HAK
NEPIEeHIUKYIIPHOCTA TPSIMON M IJIOCKOCTH, T€OpeMa O MPSIMON MEePIEeHIUKYISIPHOM
IJIOCKOCTH. YTJIbl B MPOCTPAHCTBE: YTrOJd MEXAY MPSMON U IJIOCKOCTBIO, ABYTPAHHBII
yroJi, IMHEWHBIN yroy ABYrpaHHoro yriua. [lepnenaukynsap u HakJIOHHBIE: PaCCTOSIHHE
OT TOYKHU O TIOCKOCTH, PACCTOSIHUE OT MPSIMOM /10 IIOCKOCTHU, MPOEKIUsS PUTyphl Ha
IJIOCKOCTb. lIepneHauKyIapHOCTh MIIOCKOCTEM: MPU3HAK IMEPIEHIUKYISIPHOCTH JIBYX
mrockocrei. TeopeMa o Tpéx nepneHIuKyJIIsipax

7.4

IlonsiTMe MHOIOrpaHHMKA, OCHOBHBIE DJJIEMEHTbl MHOIOTPAaHHUKA, BBIIIYKIBIC U
HEBBIIIYKJIbIE MHOIOIPaHHUKH, pa3sBEPTKa MHororpaHHuka. Ilpusma: n-yrosbHas
Opu3Ma, TpaHM M OCHOBAaHUS MpPHU3MbI, IpsMas W HAKIOHHas NpPU3Mbl, OOKOBas MU
IIOJIHAsI IOBEPXHOCTh Npu3Mbl. [lapamuienenumnen, npsAMOYroJIbHBIN MapajuIeIenuIe] u
ero cpoicrBa. Ilupamupna: n-yroinpHas nupamMuaa, TpaHU U OCHOBAaHHUE NHUPAMUIBI,
OOKOBass M MOJHAsE MOBEPXHOCTh NMUPAMMUJIBI, MpaBUIbHAS M YCEUEHHAs NUpaMuUia.
OnemMeHTsl Opu3Mbl W nupamunabl. [IpaBuiabHBIE MHOTOTpAaHHUKHU:  ITOHSTHE
[IPaBUJIBHOTO MHOIOTPaHHUKA, IIpaBWIbHAsA IpU3Ma W [pPaBUIIbHAs IHpaMUIA,
npaBUiIbHAs TPEYrojbHasi MUpaMuAa U MPaBUIIbHBIN TeTpa’p, KyO. IlpeacraBienue o
IIPABWJIBHBIX MHOTOTPAaHHUKAX: OKTA3p, JOAEKAdAp U UKocadapyrue CeueHus: Npu3Msl
U IUpaMubl

7.5

CI/IMMeTpI/IH B IIPOCTPAHCTBE: CUMMECTPHUA OTHOCHUTCIIbHO TOYKH, HpHMOﬁ, IITOCKOCTH.
DIeMEHTEI CUMMCTPHUU B InmupamMuaax, mapauiCiCriuIcaax, IIpaBUJIbHBIX
MHOTI'OI'PaHHHUKax

7.6

Brluucnenue »1€MEHTOB MHOTOTPAHHHMKOB: pé&Opa, nuaroHanu, yriel. [lnomans




OOKOBOM TOBEPXHOCTH U IOJIHOM MOBEPXHOCTH MPSIMOM MPU3MBL, IIJIOLIAb OCHOBaHUI,
TeopeMa 0 OOKOBOU MOBEPXHOCTH MPSIMOH pu3MbI. [1nommans 60KOBOM MOBEPXHOCTH H
NOBEPXHOCTU MPABUIBHOW MUPAMUJBL, TEOPEMA O IUIOLIAAM YCEUEHHOM NUpaMHJBbI.
[Tonusitre 06 06bEMe. OOBEM MHpPaMUIbI, TPUIMBI

7.7

[MomoOHeIe Tenma B mpocTpaHcTBe. COOTHOUICHHUS MEXIY IUIOMAISIMH MOBEPXHOCTEH,
00BbEMaMU IOTOOHBIX TET

11 KJIACC

Kon
6

IIpoBepsieMblii 3JIeMEHT COAEPKAHUS

I'eomerpus

6.1

[Hunuaapudeckast MOBEPXHOCTh, 00pa3yoIIye MIMHIPUYECKON MOBEPXHOCTH, OCh
HUJIUHAPUYECKOW TMOBepXHOCTH. [luamHap: ocHoBaHUsS M OOKOBas MOBEPXHOCT,
o0pa3ymolas 1 och, IUIOIalb OOKOBOH U MOJTHON MOBEPXHOCTH

6.2

Konunyeckasi moBepxHOCTb, 00pa3yronne KOHUYECKON MOBEPXHOCTH, OCh U BEpIIMHA
KOHWYecKkol moBepxHOocTH. KoHyc: ocHOBaHME W BepIIMHA, 0Opasyromias U OCb,
wionaab OOKOBOW M TOJHON MOBEPXHOCTU. YCEUEHHBIM KOHyC: 00pasyrolue u
BBICOTA, OCHOBaHUS U OOKOBas IOBEPXHOCTH

6.3

Cdepa u map: ueHTp, paguyc, TuameTp, TUIOMAIb MoBepxHOCTH chephl. B3anmuoe
pacrionioskeHue cepbl U IIIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe, IIIONIaah

cepsr

6.4

N300paxkeHune Ten BpalieHus Ha MII0CKOCTH. Pa3BépTka muIMHApPa U KOHyCa

6.5

KoM06uHanmu ten BpauieHusi 1 MHOTOTPaHHUKOB. MHOTOTpaHHUK, OMTUCAHHBINA OKOJIO
cdepsl, cdepa, BOUCaHHAS] B MHOTOT'PAHHUK, WIIH TEJIO BPALICHUS

6.6

[Tonstue 06 o6bEMe. OcHOBHBIE cBOHcTBa 00BEMOB Ten. Teopema 00 00BEME
MPSIMOYTOJIBHOTO MapaieNienumea u ciaeacTsusa u3 ne€. O0bEM HUIMHIPA, KOHYCA.
O0BEM mapa u wiomanas chepsl

6.7

[Tono6usle Tena B npoctpancTBe. COOTHOLIEHUS MEXY IJIOLIAAsIMU TOBEPXHOCTEH,
00bEMaMU OTOOHBIX TEI

6.8

Ceuennst nunmuMHApa (MapajjieIbHO W TMEPHEHAUKYISIPHO OCH), CEYEHHsS KOHyca
(mapannenbHOE OCHOBAHUIO U MPOXOsIlee Yepe3 BEPIIUHY ), CEUCHUS [1apa

6.9

BekTop Ha miockoctd M B npocTpaHCTBE. CJIOKEHME W BBIUMTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. PasnoikeHue BEKTOpa MO TPEM HEKOMILIAHAPHBIM
BekTopaMm. [IpaBuno napamnenenunena. Pemenue 3anad, CBI3aHHBIX ¢ IPUMEHEHUEM
IIpaBUJI IEUCTBUM C BEKTOpaMU

6.10

[IpssMmoyronbpHasi cuctemMa KOOpAMHAT B ImpocTpaHcTBe. KoopauHatsl BekTOpa.
[Ipocreiimne 3amaum B KOOpAMHATaX. Yroil Mexay Bekropamu. CkalspHoe
MIPOU3BEJICHUE BEKTOPOB. BpluncieHHE yIJIOB MEXIy HPSAMBIMU U IJIOCKOCTSIMHU.
KoopauHaTHO-BEKTOPHBIN METO/I ITPH PEIIEHUN T€OMETPUUYECKUX 3a/1a4




ITPOBEPAEMBIE HA EI'D IIO MATEMATHUKE TPEBOBAHMUS K PE3YJIBbTATAM
OCBOEHHS OCHOBHOM OBPA3OBATEJBbHOM ITPOI'PAMMBI CPEJTHETO
OBILIEI'O OBPA3OBAHUA

Kon
nposepsie
MOr0
TpeOOBaH
us

IIpoBepsiemble TPeGOBaAHUS K MPeAMETHBIM Pe3yJbTaTaM OCBOEHUS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 001ero 00pa3zoBaHus

Brnanenue meromamu J0Ka3aTenabCTB, aJrOpUTMAMU pEIIEHUs 3ajady; yMEHHE
(dbopMyIHpOBATh U ONEPUPOBATH MOHATUSAMU: OTIPENIEICHNE, aKCHOMA, TEOpEMa,
CIIe/ICTBHE, CBOMCTBO, IIPU3HAK, JI0Ka3aTeIbCTBO, PaBHOCHJIbHBIE
(GOpMYIHPOBKH; TpPHUMEHATh UX; YMEHHE (OPMYIHpPOBaTH oOpaTHOE U
IPOTHBOIOJIOXKHOE YTBEPXKJIEHUE, NPUBOIUTH IMPUMEPbl U KOHTPIPUMEPHI,
HCIOJIb30BaTh METOJ MaTEeMaTHYeCKON HMHIYKIIMH; [IPOBOAUTH JOKa3aTelIbHbIE
paccyKJIeHMs NIpU PpEIIEHUH 3a/ay, OLEHHBATh JIOTUYECKYK IPaBUIIBHOCTH
paccyXeHU; yMEHHE ONEPUPOBATh MOHATUSAMU: MHOKECTBO, [TOJMHOXKECTBO,
Oolepaluyd  HaJl  MHOXECTBaMH; YMEHHME  MCIIOJb30BaTb  TEOPETHUKO-
MHO>KECTBEHHBIN amnmapar JAjs ONMCAaHUS PEealIbHbIX IMPOLIECCOB U SBICHUM U
IpU PELICHUH 33]ad, B TOM 4YMCJE M3 JIPYTHX Y4eOHBIX NpEIMETOB; YMEHHE
ONepUpOBaTh MOHATUAMHU: TIpad, CBA3HBIM Trpad, JepeBo, LUKI, rpad Ha
IUIOCKOCTH; YMEHHE 3a/laBaThb M OMNMCHIBATh I'padbl pasIMYHBIMHU CIIOCOOAMU;

MCI0JIb30BaTh Tpadbl IPU PELICHUH 3a]1a4

YMeHue onepupoBaTh MOHATUAMH: HATYpPAJIbHOE YHCIIO, IIEJI0€ YHUCIIO, CTEIECHb
C LeJbIM TOKas3aTeleM, KOpeHb HaTypalbHOW CTENEHH, CTeNeHb C
paloHaIbHBIM IIOKa3aTeleM, CTENeHb C JCHCTBUTENBHBIM IOKa3aTeleM,
jmorapudm dYHcla, CUHYC, KOCHHYC M TaHT€HC MPOU3BOJIBHOTO YKCIA, OCTATOK
[0 MOAYJIIO, palOHAJIbHOE YHCIO, HPpallMOHAIBHOE YHUCIIO, MHOXECTBA
HaTypaJbHBIX, IEJIBIX, PalMOHATIBHBIX, JEHCTBUTEIBHBIX YHCEN; YMEHHUE
WCIIOJIb30BaTh TIPU3HAKU JICIMMOCTH, HAWMEHBIINA OONUH JeNUTeNh W
HauMeEHbIIee oO0IIee KpaTHOe, alropuTM EBKIWAA TpH pEHICHWH 33]ad,
3HAKOMCTBO C PAa3JIMYHBIMU MO3HIMOHHBIMUA CHCTEMaMU CUUCIICHHS, YMECHHE
BBITIOJIHATh BBIYMCICHUE 3HAUYEHUH U MmpeoOpa3oBaHUs BBIPAKEHUH CO
CTeMeHsMH W Jiorapudmamu, MpeoOpa3oBaHusl  JIPOOHO-PALMOHAIBHBIX
BBIpQOXKCHUH; yYMEHHE OMNEpUPOBATh MOHATHSAMH:  IOCJIEI0BATEIBHOCTD,

apudmernyeckass mporpeccus, TreoMeTpuuecKas mporpeccusi, OECKOHEYHO




yOBIBaro1mas reoMeTpuuecKas Iporpeccusi; yYMEHHE 3aJ1aBaTh
MOCIIEOBATEILHOCTH, B TOM YHCIE C IOMOIIBIO PEKYPPEHTHBIX (HOpMYyII;
YMEHHE OINEpUpPOBaTh MOHATHUAMU: KOMILJIEKCHOE YHCIO, CONpPSKEHHbBIE
KOMIUIEKCHBIC YHCIIa, MOJYJb U apTyMEHT KOMILJIEKCHOTO uucia, (popma 3anucu
KOMIUIEKCHBIX quce (reometpuyeckas, TPUTOHOMETPHUYECKAs U
anrebpanveckas); yMeTh MPOU3BOAUTH apupMETHUYECKHE JEUCTBUA C
KOMIUIEKCHBIMH YUCJIaMH; TPUBOJAUTH MPUMEPHI UCIIOIB30BAHUS KOMIUIEKCHBIX
Yrcell; OIepUPOBATh MOHITHIMU: MaTpuIla 2X2 u 3X3, onpeaenuTelb MaTPUIIbI,

I‘eOMeTpI/ILIeCKI/Iﬁ CMBICJI OIIPCACIIUTECIIA

YMeHHne onepupoBaTh IOHATUSMH:  PALMOHAIBHBIE, HUPPALMOHAJIBHBIC,
NoKa3aTeJbHbIE,  CTENEHHbIe, Jorapumuyeckue, TPUTOHOMETPUYECKUE
YPAaBHEHUsT U HEPABEHCTBA, MX CUCTEMBI; YMEHHE OIEPUPOBATH IOHATUSMH:
TOXKIECTBO, TOXXJIECTBEHHOE IpeoOpa3oBaHUE, YpaBHEHUE, HEPaBEHCTBO,
CUCTEMa YPaBHEHHUM U HEPABEHCTB, PABHOCUJIBHOCTh YPAaBHEHUM, HEPABEHCTB U
CUCTEM; YMEHHE pellaTb ypaBHEHUs, HEPABEHCTBA U CUCTEMBI C IIOMOILBIO
pa3IMYHBIX IPUEMOB; pEIIAaTh YPaBHEHHs, HEPABEHCTBA M CHUCTEMBI C
[1apaMeTpoM; IPUMEHATh YPaBHEHUs, HEPABEHCTBA, UX CUCTEMBI Ul PELIEHUs
MaTeMaTUYeCKUX 3a/lad W 3a7ay M3 pa3jIMyHbIX oOjacTell HayKu M peabHOU

KHU3HHU

YMeHue  omepupoBaTh  MOHATHSAMH:  (QYHKUUS, YETHOCTh  (DYHKIIHH,
NEPUOJUYHOCTh  (YHKIMH, OTPaHMYEHHOCTb (YHKIMH, MOHOTOHHOCTb
¢byHKIMH, SKCTpeMyM (GYHKIHMH, HauOoJbIee W HAaWMEHbIIEe 3HAYCHUS
(GyHKIMH Ha HOPOMEXKYTKE, HempepblBHAs (YHKIMS, acUMNTOTHI TIpaduka
¢byHKuMM, TepBas W BTOpas MNPOM3BOMHAS (YHKIMH, T€OMETPHUYECKUH U
¢bu3nyeckuif cMbICI MPOM3BOAHOM, MepBooOpa3Hasi, ONpeaesIEHHbI HHTErpa;
YMEHHE HaXOJWUTh AaCHMITOTH rpaduka (QYHKIUH, YMEHHE BBIYUCIATH
IIPOU3BOJIHBIE CYMMBbI, NPOU3BEACHMS, YAaCTHOTO M KOMIO3MLMHU (YHKIIMH,
HAXOJWTh YpaBHEHHE KacaTelIbHOW K TpaduKy (yHKIMH;, yMEHUE HaXOIHUTh
IIPOU3BOJIHBIE JIEMEHTApHBIX (PYHKIUI; yMEHUE HCIOJIb30BATH MPOU3BOIHYIO
IUISL UCCIeIOBaHUs (DYHKIMA, HAXOAUTh HAUOOJIBIINE ¥ HANMEHBIIINE 3HAYCHUS
¢GbyHKUMH; CTpOUTh TIpadUMKU MHOTOWIEHOB C MCIIOJIb30BAaHMEM armapara
MAaTe€MaTHYECKOr0 aHalIu3a; MPHUMEHATh IPOU3BOAHYIO [UISl HAXOXKICHUS
HAaWIy4dlllero pelleHus B NPUKJIAJHBIX, B TOM UHUCIE COLUAJIBHO-
HSKOHOMHYECKUX M (PM3NYECKHX 3a/1a4ax; HAXOAUTh IUIOUIaU U 00bEMBI GUTYD
C TOMOINBIO  HHTErpajga; MPUBOAMTH  IPUMEPHl  MaTeMaTH4ECKOIO

MOJICIIMPOBAHUS ¢ TOMOIIBIO AU pepeHInanbHBIX ypaBHEHUIH




YMeHne omnepupoBaTh MOHATUAMHU: Tpapuk (yHKIHH, oOparHas (yHKIHA,
KoMno3uuuss GYHKUMH, JMHeHHas (QyHKOMs, KBagpaTH4Has (yHKIMA,
panmoHanbHast QyHKIUS, CTeNeHHass (QYHKIHS, TPUTOHOMETpHYECKHE (PYHKIIUH,
o0OpaTHbIE TPUTOHOMETPUYECKHE PYHKILINH, I0KA3aTeNIbHAs U JorapupmMuuecKas
(GyHKIMH; yMEHHE CTPOWTh TpadUKU W3YYEHHBIX (YHKIHUN, BBINOIHATH
npeoOpa3oBaHusl rpadukoB (YHKIMHA, UCHOIb30BATh I'padUKU Ul U3Y4YECHHUS
MPOIIECCOB W 3aBHCHMOCTEH, NpU peImIeHHH 337ad U3 JPYIHX Yy4eOHBIX
IIPEIMETOB M 3aJlad U3 pealbHOM JKU3HU; BhIpaXKaTh (popMysaMu 3aBUCUMOCTHU
MEXIy BEIMYMHAMH; HCIOJIb30BaTh CBOWCTBA M rpadukm QyHKUWH Ui
pellieHNs] ypaBHEHMH, HEpaBeHCTB M 3ajlady C NapaMeTpaMu; M300paxarb Ha
KOOPJAMHATHON IIJIOCKOCTH MHOKECTBA PEIICHUN YPABHEHUI, HEPABEHCTB U MX

CHUCTEM

YMeHue peuiaTh TCKCTOBLIC 3aa4Y1 PAa3HbIX THUIIOB (B TOM 4YHCJIC Ha IIPOLICHTHI,
JOJIM M 4YaCTH, Ha ABHIXCHHC, pa60Ty, CTOUMOCTb TOBApOB U YCJIYT, HAJIOI'H,
3aJa4dyu M3 obnacTu YIIpaBJICHUA JIMYHBIMHU U CEMEHUHBIMU (bl/IHaHCEIMI/I);
COCTAaBJIATH BBIPAKCHUA, YPABHCHUA, HCPABCHCTBA U UX CUCTCMEI 10 YCJIOBUIO
3aa4u, HUCCICAOBATh ITOJYUCHHOC PCHIICHHWEC W OLICHUBATH HpaBI[OHOI[O6HOCTB
pe3yjabTaToOB; YMCHHUC MOACIHNPOBATH PCAJIbHBIC CHUTyallUM Ha  S3BIKC
MaTEMaTUuKU; COCTABJIAATh BBIPAXKCHUS, YPABHCHUA, HCPABCHCTBA U UX CUCTCMbI
M0 YCJIIOBHIO 3aaa4du, HMCCIICAOBATL IMOCTPOCHHBLIC MOJACIIN C HCIIOJIB30BAHHUEM

ammapara anre0pbl, HHTEpIPETUPOBATh MOMYYCHHBIH Pe3yIbTaT

YMeHue omnepupoBaTh MOHATHUSMHU: cpefaHee apudpMeTHYecKoe, MeIuaHa,
HauOoJblllee U HaWMEHbIee 3HAYCHUS, pa3MaX, AUCIEPCHs, CTaHAAPTHOE
OTKJIOHEHHE YHUCIOBOrO Habopa; yMEHHE W3BICKATh, HHTEPIPETUPOBATH
uH(popMalKIo, TMPEACTaBICHHYI0O B Ta0iMlax, Ha auarpammax, Trpadukax,
OTPAXKAOILYI0 CBOMCTBA pPEAJbHBIX IPOLIECCOB M SBJICHUM; NPEICTaBIATH
nH(OpPMAIIMIO ¢ TOMOUIBIO TAaOIUI[ M TUAarpaMM; UCCIEI0BATh CTATUCTUYECKHE
JaHHBIE, B TOM YHCJIE C IPUMEHEHHEM TpapuuecKrX METOM0B U JEKTPOHHBIX
CpeICTB; TpadUUYECKU HCCIIEeN0BaTh COBMECTHbIE HAOMIOACHHS C IOMOIIBIO

JarpaMM pacCEerBaHUs U JIMHEWHOW pErpeccun

YMeHue onepupoBaTh MOHATUSAMM: CIy4YalHBIM ONBIT M Cly4aiiHOe COOBITHE,
BEPOSTHOCTh CIIy4allHOIO COOBITHS; YMEHHE BBIYUCIATH BEPOSATHOCTh C
WCTIOJIb30BaHNEM TpapUUECKUX METOAOB; MPUMEHATH (POPMYIIBI CIOXKEHUS U
YMHOXKEHHUSI BEpOATHOCTEH, (OpMydy TIOTHOH BEpOSATHOCTH, (HOpMYITy

bepuymnnu, xkomOuHatopHbie ¢GakTel U (HOPMYJIBI; OIEHHBATH BEPOSITHOCTU




peaJIbHbIX COOBITUI; YMEHUE ONEpUpOBaTh MOHSITUSAMMU: CllydaiiHas BEIMYMHA,
pacnpeielieHne BEPOSTHOCTEH, MaTeMaTH4eCKOe OXHUJAHWE, IUCHEPCHS U
CTaHJApTHOE OTKJIOHEHHE CIy4ailHOW BENWYMHBI, (PYHKIHUU pacHpepeicHUs U
IUIOTHOCTH PAaBHOMEPHOIO, IOKAa3aTEIIbHOIO U HOPMAJIBHOI'O PAaCIIPElIEICHUM;
YMEHHE HCIIOIb30BAaTh CBOMCTBA M3YYEHHBIX PACIPEACIICHUM U1 PELICHUs
3aJ]ay; 3HAKOMCTBO C IMOHATHSMU: 3aKOH OOJIBLIMX YHCEJI, METO/IbI BBIOOPOYHBIX
WCCIIC/IOBAaHNI; YMEHUE TPUBOIUTH MPUMEPHI MPOSIBICHUS 3aKOHA OOJBIIMX
yucel B HPUPOAHBIX U OOIIECTBEHHBIX SIBJICHHUSAX; YMEHHUE OIEPHpPOBATH
IIOHATUSAMM:  COYETAHME, IIEPECTAaHOBKA, YMCIO  COYETaHUM,  YUCIO
nepecTaHoBOK; OnHOM HpI0TOHA; yMeHUe NPUMEHATh KOMOMHATOpHBIE (DaKThI U
pacCyKJIeHMsl U1 peleHUs 3a4ad; OLIEHMBAaTb BEPOSTHOCTH PEATBHBIX
COOBITHH; COCTaBIATH BEPOSTHOCTHYIO MOJAEIb M  HHTEPIPETUPOBATH

ITOJIy4E€HHBIN pe3ysbTar

YMeHue onepupoBarh MOHATHUSAMU: TOUKa, MpsAMasi, MJIOCKOCTb, IPOCTPAHCTBO,
OTpPE30K, JIy4, BeIMYMHA YIJla, IUIOCKUH YroJj, ABYTpaHHbIM yroi, TpEéXrpaHHbIN
yrojl, CKpEIlMBAIOUIMECs MpsMble, MapauIeIbHOCTh U IEPHEHIUKYISPHOCTh
OpSMBIX M IUIOCKOCTEH, Yrosl MeXAy HpsIMbIMH, YIOJI MEXAy MNpsMOH Hu
IUIOCKOCTBIO, YTOJI MEXJy MJIOCKOCTSMHU, PACCTOSIHME OT TOYKHU /10 IIOCKOCTH,
paccTosiHUE MEXIy MPSAMBIMHU, DPACCTOSIHUE MEXAY IUIOCKOCTSIMH; YMEHHUE
UCIOJIb30BaTh IMpPU pEUIeHMM 3a/Jad U3YyYEHHble (akThl U  TEOPEMBI
TUTAHUMETPHUH;, YMEHHUE OIICHWBATh pa3Mepbl OOBEKTOB OKPYKAIOIIETO MHpA;
CTPOUTh MaTEeMaTUYECKHE MOJEIU C MOMOUIbI0 I'€OMETPUUECKUX IHOHATHH U

BCJIMYHMH, PCIIATh CBA3AHHBIC C HUMHU IMMPAKTUYCCKUC 3aaa4n
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YMeHue omnepupoBaTh MOHATHAMM: IUIOIIAAb (GUrypbl, 00BEM QUrypHl,
MHOTOTPAaHHHK, MPaBWIBHBIH MHOTOTDAaHHUK, CEYEHHWE MHOTOrpaHHUKA, KYO,
napajieNienunesl, Mmpu3Ma, NHpamuaa, (uUrypa M IMOBEPXHOCTH BpAIICHUS,
IUIMHAP, KOHYC, Imap, cdepa, momans cdepbl, IUIOMEAAb HOBEPXHOCTH
MUPaMUbBI, TPHU3MBI, KOHYycCa, IUIMHApA, OO0BEM Kyba, MPsIMOYrOJIHHOTO
napaJuleienure/a, MMpaMuibl, IPU3MbI, IIWIHHIpPA, KOHYyca, 11apa, pa3BépTka
MOBEPXHOCTH, CEUYEHHWs KOHyca W UWIMHApA, TMapajuleJbHbIe OCH WU
OCHOBaHMIO, CEUCHHME WIapa, IUIOCKOCTh, Kacamomascs cdepsl, IIHHIPA,
KOHyCa; yYMEHHE CTPOMTH  CEUYEHHE  MHOTOTPaHHUKA,  HM300paxkaTh
MHOTOTPaHHHUKH, (DUTYpPBI U TIOBEPXHOCTH BPAILCHHS, UX CEYCHHS, B TOM YUCIIC
C TIOMOIIBIO  JJNEKTPOHHBIX CPEACTB; YMEHHE MPHMEHSATh CBOWCTBA
reOMeTpUYecKuX (uryp, camocTosTenbHO (GOPMYIHPOBATH —OIPEICICHUS

u3ydaeMbIX (UTYp, BBIIBUTATh THUIOTE3bl O CBOWCTBAX M MpHU3HAKaX




reoMeTpuueckux ¢uryp, OOOCHOBBIBATH WM OMNpPOBEpPraTh HX; YMEHHE
MPOBOANUTH KiaccUPUKAIUIO (UTYyp MO Pa3NUYHBIM MpPU3HAKAM, BBIMOTHSITH

HGO6XOI[I/IMBI€ JOMMOJIHUTCIIBHBIC ITOCTPOCHUA
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YMeHue onepupoBaTh MOHATUSAMU: JIBUKEHHUE B IIPOCTPAHCTBE, MapajlIeIbHbIH
IIEPEHOC, CHUMMETpPUSl Ha IUIOCKOCTH M B  IPOCTPAHCTBE, IOBOPOT,
npeoOpa3oBanue MoA00us, MoK00HBIe (DUTYPHI; YMEHHE paclo3HaBaTh PaBHBIC
U 10A00HBIE (QUIypbl, B TOM YHUCIE€ B IPHUPOJE, HCKYCCTBE, apXHUTEKTYypE;
HCIOJIb30BaTh I'€OMETPUUECKUE OTHOLIEHUS NP PEHICHUH 3a/ady; HaXOAUTb
reOMEeTPUYECKUE BEJIMYMHBI (UIMHA, YroJl, IUIOIaAb, 00BbEM) HpPU pPELICHUU
3aja4 M3 JAPYrux Y4YeOHbIX MNPEAMETOB U U3 pealbHOW KU3HU; YMEHHE
BBIUUCIIATh TE€OMETPUYECKHE BEJIWYMHBI (AJUHA, Yroji, IUIOIAAb, OOBEM,
IUIOIIAb TIOBEPXHOCTH), UCHOJB3ySd H3y4eHHbIE (OPMYIJBI U METOJIbI, B TOM
qucie: IUIOIIA[b IOBEPXHOCTH NHPAMUABL, NPU3MBbI, KOHyCa, LMWIMHApA,
wiomanb chepsl; 00bEM KyOa, MPSIMOYTOIBHOTO MapauIieIenuesia, THPaMussl,
IPU3MBl, LWIMHIAPA, KOHYyca, IIapa; YMEHUE HAXOJUTh OTHOLIEHHE OOBEMOB

NoJ00HBIX GuUryp
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Vmenue OICprUpoOBaATh IMOHATHUAMU: TIIPAMOYIroJibHasgd CHUCTEMa KOOpAWHAT,
BCKTOP, KOOPAWHATBI TOYKH, KOOpAMHATBI BCKTOpPA, CyMMa BCKTOPOB,
IMPOU3BCACHUC BCKTOPAa HA YUCJIO, PA3JIOKCHUEC BCKTOpPA I10 6a3Hcy, CKaJIpHOC
IMPOU3BCACHUC, BCKTOPHOC IIPOU3IBCACHHUEC, YIOJ MCXKIAY BCKTOpaMH, YMCHHC
HCIIOJIB30BATh BeKTOpHHﬁ n KOOpI[I/IHaTHHﬁ METOL JJIA PCUICHUA

reOMEeTPUUYECKUX 3a7a4 U 3a7a4 APYyrux yueOHbIX IPEIMETOB
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YMeHHne BbIOMpATh MOIXOANIANA METOJ JJIS PEIICHHS 3a7add; IMOHHMAaHHE
3HAYUMOCTH MaTEMATUKU B U3YUCHHUH MPUPOIHBIX M OOIIECTBEHHBIX MPOIIECCOB
U SBIICHUM, YMEHHE paCllO3HABaTh MPOSIBJICHHUE 3aKOHOB MATEMAaTHKU B
HUCKYCCTBE, YMEHHE TMPUBOAUTH MPUMEPHl MATEMAaTHYECKUX  OTKPBITHIA

POCCHUIICKOM 1 MUPOBOM MaTEMAaTHUYECKON HAYKH




INEPEYEHD 9JIEMEHTOB COAEPKAHMUSA, ITPOBEPAEMBIX HA EI'I 110
MATEMATHUKE

Kon IIpoBepsieMblii 3JIEMEHT COAEePKAHUSA
1 Yucna v BBIYUCTICHUS
1.1 Harypanbnble u nensie yncina. [Ipu3Haky 1eIMMOCTH LENbIX YU CET
12 Pannonaneupie uucna. OOBIKHOBEHHBIE M JIECATUYHBIC ApOOH, MPOLIEHTHI,
. 0eCKOHEUHBIC TIEPUOTUIECKUE IPOOH
13 ApudmeTnueckuii KOpeHb HaTypalbHOUN creneHu. [leiicTBus ¢ apudmeTnyecKuMu
. KOPHSIMU HaTypalbHON CTEIEHU
1.4 Crenens ¢ 1enbM nokaszaresneM. CTeneHb ¢ pallMOHaIbHbIM NoKa3zareneM. CBoiicTBa
' CTENEHU
15 CuHyCc, KOCHMHYC M TaHI'€HC YMCIOBOIO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
. apKTaHT€HC YMCJIOBOI0 apryMeHTa
1.6 Jlorapudwm yucina. JlecaTnaHble ¥ HATYpaIbHBIC JTOTapu(OMBI
HelictButenbHple  4ucia. ApumeTHdyecKkue omnepanuud ¢ JeHCTBUTEIbHBIMU
1.7 yucnamu. [IpubnuxEHHbIe BHIYUCICHUS, TPaBUJIa OKPYTICHUS, TPUKUAKA U OL[EHKa
pe3ynbTaTa BRIYUCICHUN
1.8 [IpeoOpa3zoBanue BeIpaKCHUH
1.9 KommiekcHbie yncna
2 YpaBHeHUS U HEpaBEHCTBA
2.1 Lenbie 1 IpOOHO-palIMOHANBHBIE YPAaBHEHUS
2.2 HppauronanbHble ypaBHEHUS
23 TpuronomeTpuyeckue ypaBHEHH
2.4 [TokxazarenbHbIe U TOrapu(PMUUIECKHE YPaBHEHUS
2.5 Lenble u 1poOHO-paliOHaIbHbIE HEPABEHCTBA
2.6 HppanmonaibHble HEPABEHCTBA
2.7 [lokazarenbHble U JIorapupMUUIECKIE HEPABEHCTBA
2.8 TpuroHomeTprudecKkue HEPABEHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YPaBHEHUN U HEPABEHCTB
2.10 YpaBHEHUs1, HEPABEHCTBA U CUCTEMBI € ITapaMeTpaMu
2.11 Matpuia cuctemsl JIMHEWHBIX ypaBHeHUN. OnpeennTenb MaTpULIbl
3 @yHKIMY U TpaduKu




Oynkus, cnocoObl 3amaHus ¢yHkuuu. ['padux ¢ysxnum. B3ammbao oOparHbIe

31 byukiun. YétHele u Heu€THbIe QyHKmu. [leproanueckue GpyHKInN
OOnactp ompeneneHuss W MHOXECTBO 3HadeHWH ¢yHkumu. Hymm ¢yHKmm.
39 [TpoMexxyTKM  3HAKOMOCTOSHCTBA.  [IpOMeXyTKM  MOHOTOHHOCTH  (DYHKIHUH.
' MakcumymMbl ¥ MUHUMYMBI (yHKkuud. HamGomnbiiee ¥ HauMeHblllee 3HAUYCHUE
(GYHKIIMM Ha IPOMEXKYTKE
313 Crenennasi (GyHKIUS C HaTypaJbHBIM W IENbIM ToKa3aTeneM. EE cBoiicTBa u
' rpaduk. CBoiicTBa 1 rpauK KOPHS /-0 CTETICHU
34 Tpuronomerpudeckue GyHKIUU, UX CBOMCTBA U TpadUKu
3.5 [TokazarenpHas u morapudmudeckas GyHKIIHH, UX CBOMCTBA U rpaduKu
16 Touku paspeiBa. AcumMnToTel rpadukoB ¢Qyakmuit. CpoiicTBa  (DYHKIIHIA,
. HEIPEPHIBHBIX HAa OTPE3KE
3.7 [TocnenoBarenpbHOCTH, CIOCOOBI 331aHUS [TOCIIEJOBATEILHOCTEN
3.8 Apudmerndeckast u reoMeTpudeckas nporpeccuu. Gopmyiia CI0KHBIX TPOLIEHTOB
4 Hauana matemaTnyeckoro aHanusa
4.1 [IpousBoanas ¢pynkuuu. [Ipon3BoaHbIE FMeMEHTAPHBIX (DYHKITHIA
[IpumeHeHne mNPOU3BOAHONH K HCCIENOBaHUIO (YHKIMA HAa MOHOTOHHOCTH U
4.2 sKcTpeMyMbl. HaxoxaeHnne HanOONbIIEro U HAaMMEHbIIEro 3HA4eHUsT (QYHKIUU Ha
OTpE3Ke
4.3 [TepBooOpasnas. MHTerpan
5 MHoxecTBa U JIOTUKA
5.1 MHoOXecTBO, orepauu HajJ MHOKecTBaMu. Jluarpammel Diinepa — Benna
5.2 Jloruka
6 BeposTHOCTB M cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTHUKA
6.2 BepostHOCTB
6.3 Kombunaropuka
7 I'eomerpus
7.1 @urypsl Ha INIOCKOCTH
7.2 [IpsiMble U TUIOCKOCTH B MPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena u MOBEpXHOCTH BpaICHUS
7.5 KoopauHatsl 1 BEKTOPBI




YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOTO
IMPOIIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI TSI YYEHUKA

METOAUYECKUE MATEPUAJIBI U1 YUUTEJIA

HUPPOBBIE OBPA3ZOBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET






