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HHOACHUTEJIBHAA 3AIIMCKA

I'eomerpust siBIsieTcss OOHUM M3 0a30BBIX KypCOB Ha YPOBHE CPEIHETO O0IIero oOpa3oBaHMs, TaK Kak
oOecrieurBaeT BO3MOXKHOCTh W3Y4YCHHs] TUCIUIUINH €CTECTBEHHO-HAYYHOW HAMpaBICHHOCTH M MPEIMETOB
TYMaHHUTapHOTO IHKIA. [IOCKOJIBKY JIOTHYECKOEe MBIIIICHHE, (OPMHUPYEMOE MPH H3YYCHHU OOYUYaIOIIMMUCS
MOHSATUMHBIX OCHOB TE€OMETPHUM, MpPHU JI0KA3aTEIbCTBE TEOPEM M TMOCTPOCHUM LIETOYKH JIOTUYECKUX
YTBEPXKJICHUM TIPU PEIICHHH TEOMETPUYECKHX 3a7ad, YMEHHE BBIABUTATh W OINPOBEPraTh THUIIOTE3bI
HEIMOCPEACTBEHHO MCHOJB3YIOTCS MPH PEIICHUH 337ad4 €CTECTBEHHO-HAyYHOTO LMKIA, B YAaCTHOCTHU
(bu3mvecKux 3a1ad.

Lenr ocBoeHmsi mporpaMmbl ydeOHOTo Kypca «['eomeTpus» Ha yriayOJ€HHOM YPOBHE — pa3BHUTHE
WHAUBUAYAIbHBIX CIOCOOHOCTEW 00YyYaromMxcsl MpU U3yUYE€HUU T€OMETPHUH, KaK COCTaBIISIONIEH MpeIMETHOM
obnactu «Marematuka U MHPOpPMATHKaAY) Yepe3 oOecreueHue BO3MOKHOCTH MPHOOPETEHUSI M UCIIOJIb30BAHHUS
Oosiee TIIyOOKMX T€OMETPHYECKHUX 3HAHMK W JIEUCTBHM, CHENU(PUUHBIX TE€OMETPUU, W HEOOXOAMMBIX ISt
YCIIEIIHOTO NMPO(heCCHOHAIBHOT0 00pa30BaHus, CBA3aHHOTO € HUCIIOJIb30BAHUEM MaTEMaTHKH.

[IpuoputeTHpIMM 3ajadyaMM  Kypca TE€OMETpUM Ha YriayOJEHHOM YpOBHE, paCHIUPSIOUIUMH U
YCHJIMBAIOIIMMU Kypc 0a30BOTO YPOBHS, SIBISIOTCS:

paciivpeHue MpeacTaBIeHUs] O TEOMETPUN KaK YaCTH MHPOBOM KyJIbTYpbl U (POPMUPOBAHHE OCO3HAHUS
B3aUMOCBSI3M T€OMETPHUU C OKPYKAIOLUM MUPOM;

(dhopmMupoBaHHE MPEACTABICHUS O TPOCTPAHCTBEHHBIX (PUTYpax KaK O BaXKHEUIIUX MAaTEeMaTHYECKUX
MOJEJSIX, MO3BOJIAIOMIMX OMUCHIBATh M U3Yy4aTh Pa3HbIE SBJICHHS OKPYKAIOIIEro MUpA, 3HAHHE MOHATUHHOTO
anmapara 1o pazzaeny «CrepeomeTpus» y4eOHOTo Kypca reoMeTpuu;

(dbopMUpOBaHHE YMEHHUsS BIIAJETh OCHOBHBIMH TMOHSTHSMH O TIPOCTPAHCTBEHHBIX (HUTypax U UX
OCHOBHBIMH CBOMCTBaMH, 3HAHHE TeOpeM, POpMyYI U YMEHHE UX MPUMEHITb, YMEHHS JOKa3bIBaTh TEOPEMBI U
HAXOJUTh HECTAaHAAPTHBIC CIIOCOOBI PELICHUS 3a/1a4;

(dhopMUpOBaHHE YMEHHs PacllO3HABaTh HA YEPTEKAX, MOJAENSAX U B pEabHOM MHPE MHOTOIPDAaHHUKU U
TeJa BpallleHHs, KOHCTPYUPOBATh FT€OMETPUUECKUE MOJICIIN;

(¢hopMupoBaHHEe NMOHMMAHHS BO3MOKHOCTH aKCHOMAaTHYECKOI'O IMOCTPOEHHUS MaTeMaTUYECKUX TEOpuH,
(hopMUpOBaHHE TOHUMAHUS POJM AKCHOMATUKH MIPH MPOBEICHUN PACCYKICHUM;

(dbopMupoBaHMEe yMEHHS BJAJE€Th METOJAMH J0Ka3aTelbCTB W aJlFOPUTMOB pELICHHUS, YMEHHS HX
MIPUMEHSATD, POBOAUTH J0KAa3aTEJIbHbIE PACCYXKICHUS B XOJE PEIICHUS CTEPEOMETPUUYECKUX 3aJlay U 3a/1ad ¢
MPaKTUYECKUM coJiepkaHueM, (OpMUPOBAHHUE TMPEACTABICHUS O HEOOXOJUMOCTH JI0KA3aTelIbCTB MPH
000CHOBaHMM MAaTEeMATHYECKUX YTBEPKICHUH H POJM AaKCHOMATUKU B TMPOBEICHUH JEAYKTHBHBIX
pacCyXIEHUI;

pa3BUTHE W COBEPIICHCTBOBAHHE WHTEUICKTYAJIbHBIX M TBOPYECKHX CHOCOOHOCTEH OO0ydarommxcs,
II03HABATEJIbHOW AKTUBHOCTH, UCCIENOBATEIBCKUX YMEHHUM, KPUTUYHOCTU MBIIUICHHS, HHTEPECa K U3YYEHUIO
T€OMETPUH;

(dbopMupoBaHre (QYHKIHMOHAIBHON TI'PaMOTHOCTH, PEJIEBAHTHOM TE€OMETpUHU: YMEHHUS pacro3HaBaTh
MIPOSIBIICHUS] TEOMETPUICCKUX MOHSITHI, OOBEKTOB M 3aKOHOMEPHOCTEH B PEAbHBIX )KM3HCHHBIX CUTYallUAX H
pU U3YyYEHUH JAPYTUX YYEOHBIX MPEAMETOB, MPOSBICHUS 3aBUCIMOCTEN U 3aKOHOMEPHOCTEH, MOICTUPOBAHUS
peaJIbHBIX CUTYalLlUi, UCCIEA0BAHUS TIOCTPOCHHBIX MOJIENIEH, NHTEPIIPETALIMH [T0JIyYEHHBIX PE3YJIbTATOB.

OCHOBHBIMHU COJIEpP)KaTeIbHBIMU JIMHUSIMU ydeOHoro Kypca «['eomerpus» B 10—11 kmaccax sBIstOTCS:
«IIpsiMBI€ M IIIIOCKOCTH B IIPOCTpaHCTBE», « MHOTrOrpanHukm», «Tema Bpamenus», « BeKTOpsl 1 KOOpAUHATHI B
IIPOCTPAHCTBEY, «/IBUKEHUS B IPOCTPAHCTBEY.

ChopmymupoBannoe Bo PI'OC COO TtpeboBaHHE «yMETh ONEPUPOBATH MOHATHUSIMHY», PEICBAHTHBIMU
reoMeTpur Ha yriayonéHHoM ypoBHe oOydeHus B 10—11 kmaccax, OTHOCHTCS KO BCEM COJIEPKATEIBHBIM
JUHUSIM  y4eOHOTO Kypca, a (OpMHUpPOBaHHME JIOTHYECKMX YMEHHM pacmpenensieTcs He TOJBKO II0
COJIEpXKATENbHBIM JIMHUSIM, HO W 1O roaam oOydeHus. ConaepxaHue o00pa30BaHUs, COOTBETCTBYIOIIEE
npeaIMeTHbIM pe3ynbTaTaM ocBoeHus DenepanpHoil pabodeil MporpaMMbl, pacHpeles€HHBIM 10 TOAaM
o0ydYeHUsi, CTPYKTYPUPOBAHO TaKUM 0Opa3oM, YTOOBI KO BCEM OCHOBHBIM, NPHHIUIUAIBHBIM BOIPOCAM
oOyuaroruecs: oOpalaiiuch HEOJHOKPAaTHO. DTO TMO3BOJIAET OpPraHU30BaTh OBIAJCHHE TE€OMETPHYECKHUMHU
HNOHSATHSMH M HaBBIKAMH TTOCIIEI0BATEIHHO U MOCTYMATENBHO, C COOIOIEHIUEM MTPHHIUIIA TIPEEMCTBEHHOCTH, a



HOBBIE 3HAHUS BKJIIOYATh B OOIIYI0 CHCTEMY T'€OMETPUYECKUX IMPEACTaBICHUI OO0y4YaloUIMXCs, paciuiupsis U
yriyomss e€, o0pasys MpOYHbIC MHOKECTBEHHBIE CBS3H.

[lepexon k U3ydeHHIO T€OMETPUH HA YTIyOJIEHHOM yPOBHE MO3BOJISIET:

co3l1aTh YCIOBUS A AuddepeHnranui o0ydeHns, MOCTPOSHUsI MHIUBUAYAIbHBIX 00pa30oBaTEIbHBIX
mporpaMM, OOecledyuTh YriyOoJaéHHOEe H3YyYeHHE TeOMETPUM Kak COCTaBISIIOIIeH ydyeOHOro mpeamera
«MaremaTukay;

HOJITOTOBUTH OOYYAIOMIMXCS K MPOAOKEHUIO H3YYEHHS MaTeMaTHKU C Yy4€ToM BbIOOpa Oymymieit
npodeccun, odecreunBas MPEeMCTBEHHOCTh MKy 0OITUM 1 MPo(eCcCHOHAIBHBIM 00pa30BaHUEM.

Ha uzyuenue yaeOHoro kypca «I'eomerpusi» Ha yriyos€éHHOM ypoBHe oTBoauTCs 204 vaca: B 10 kimacce
— 102 gaca (3 gaca B Heneno), B 11 kiacce — 102 yaca (3 yaca B HeeIno0).



COJAEPKAHUE OBYYEHUA
10 KUIIACC

IIpsiMble ¥ MUIOCKOCTH B NPOCTPAHCTBE

OcHoBHbIE TIOHATUS CTepeoMeTpuu. Touka, mpsimasi, JI0CKOCTh, MpocTpaHcTBo. IloHsaTHE
00 aKkCHOMaTHYECKOM MOCTPOEHUU CTEPEOMETPHH: AKCUOMBI CTEPEOMETPHUHU U CIIEJICTBUS U3 HUX.

B3aumHOe pacnosiokeHue IpsiMbIX B NPOCTPAHCTBE: IEPECEKAIOIINECS, apaJUIEIbHbIE U
cKkpemuBaromuecs npsamele. [IpuzHaku ckpemuBaromumxcs npsameix. [lapamienbHOCTs NPSAMBIX U
IUIOCKOCTEN B MPOCTPAHCTBE: MapajuieibHbIE IPSIMbIE B IIPOCTPAHCTBE, NapalIEIbHOCTh TPEX
OpsIMBIX, MapajuIebHOCTh OpsIMOM M IiockocTd. [lapamnenbHoe #  LEHTpajiIbHOE
POEKTHPOBaHUE, 3o0paxkeHue puryp. OCHOBHBIE CBOHCTBA MApajICIbHOTO MPOSKTUPOBAHMUS.
N3o0pakenne puryp B mapawieabHON MPOSKINU. YTIbI C COHAMPABICHHBIMUA CTOPOHAMH, YTOJI
MEXIy NpSMbIMH B MpOCTpaHcTBe. [lapamienbHOCTh MIOCKOCTEH: NapajlieibHbIE IMJIOCKOCTH,
CBOMCTBA MapaJUICNIbHBIX IJIOCKOCTEH. [IpocTeiinme mpocTpaHcTBEHHBIE (UTYPHI HA TTIOCKOCTH:
TETpas’p, NapajuleIenuIe], IOCTPOEHUE CEUEHU.

[lepneHaUKYISIPHOCTE  HPSAMOM M IUIOCKOCTH:  IEPIECHIUKYJSPHBIE IPSMBIE B
MPOCTPAHCTBE, MpsIMbIE TMapajuieNibHbIE M MEPHEHAUKYISPHbIE K IUJIOCKOCTH, IpPU3HAK
NEPIECHIUKYISIPHOCTH TPSAMOM M IUIOCKOCTH, TeopemMa O MpsIMON NEepPHEeHIUKYISIPHON
II0CKOCTH. OpTOroHanbHOE MpOoeKTUpoBaHue. [lepneHauKyIsp U HaKIOHHBIE: PacCTOSHUE OT
TOUYKH JIO0 TUIOCKOCTH, PACCTOSTHUE OT MPSMOM 710 TNIOCKOCTH, MPOEKIUs (PUTYphl Ha TJIOCKOCTD.
[TepnieHAUKYIAPHOCTD TUIOCKOCTEN: PU3HAK MEPIEHANKYISIPHOCTH ABYX IUIOCKOcTel. Teopema
0 TPEX MEPIECHINKYJISApax.

VYII1bl B IPOCTPAHCTBE: YIOJl MEXAY MPSMOM U IUIOCKOCTBIO, IBYTPAHHBIN YT OJ1, IMHEWHBIN
Yrojl ABYTpAaHHOro yria. TpéxrpaHHbli M MHOrorpaHHbie yriibl. CBOWCTBa IUIOCKHUX YIJIOB
MHOrorpaHtoro yria. CBONCTBa IJIOCKMX M JBYTPaHHBIX YIJIOB TPEXTPAHHOTO yria. Teopembl
KOCHHYCOB M CUHYCOB JUJIsl TPEXTPAHHOIO yTJIa.

MHoOrorpaHHuKHu

Bunbl MHOrorpaHHMKOB, pa3BEpTka MHororpaHHuka. [Ipmsma: n-yronapHas npusMma,
npsMasi 1 HaKJIOHHAs MPHU3MBbI, OOKOBas M TOJIHAS IMOBEPXHOCTh Mpu3MbL. [lapamnenenumnen,
MPSMOYTOJIBHBIM TapajuyleienuIiel M ero cBoicTBa. Kparwaiilime mNyTH Ha MOBEPXHOCTH
MHoOrorpanHuka. Teopema OJinepa. [IpoctpancrBennas teopema I[ludaropa. IMupammpa: n-
yroyibHas mUpaMujia, IpaBuibHas U yced€HHas nupaMmuibl. CBoiicTBa pédep 1 OOKOBBIX IpaHen
npaBUWIbHON mnUpamuibl. [IpaBuibHbIE MHOTOTPAHHUKH: TpaBUJIbHAS NpHU3Ma U TIpPaBUIIbHAs
NUpaMuja, paBIIbHAS TPEYToJbHAS MUPAMKJIA U IPABUIBHBIN TeTpasap, kKyO. [IpeacraBnenue
0 MPaBUWJIbHBIX MHOTOI'PAaHHUKAX: OKTa3Ap, AOAEKAdIp U UKOCAP.

Brruncnenmne 31eMEeHTOB MHOTOTPaHHUKOB: pEOpa, nuaroHanu, yrisl. [Tnomans 0oxoBoi
MOBEPXHOCTU M TIOJHOM MOBEPXHOCTH MPSAMOM MPHU3MBI, IJIOLIaJb OCHOBAHUW, Teopema O
OOKOBOH MOBEPXHOCTH NpsAMON mpusMbl. [lnom@aas OGOKOBON MOBEPXHOCTH M TMOBEPXHOCTH
IIPaBUJILHOM MMPAMUJIBI, TEOPEMA O IUIOIIAANA YCEUEHHON TUPAMUIBL.

CummeTpusi B MPOCTPAHCTBE. DJIEMEHThl CUMMETPUM MPABUIBHBIX MHOTOI'PAaHHUKOB.
CumMerpusi B TPaBUIBHOM MHOTIOIPAaHHUKE: CHUMMETpHUS Mapajljiesienuieaa, CUMMETPHUS
MPaBUJIBHBIX MTPU3M, CHMMETPHS MPABUIILHON TUPAMUJIBI.

BekTopsbl M KOOPANMHATHI B IPOCTPAHCTBE

[ToHsiTHSI: BEKTOP B IPOCTPAHCTBE, HYJIEBOW BEKTOP, IJIMHA HEHYJIEBOI'O BEKTOPA, BEKTOPHI
KOJUIMHEApHbIE, COHAMPABICHHbIE W MPOTHUBOMNOJIOXHO HAINPABICHHBIE BEKTOpbl. PaBEHCTBO
BEKTOpOB. JlefcTBHUS C BEKTOpaMHU: CJIOKEHUE U BbIUUTAHUE BEKTOPOB, CYMMa HECKOJIBKUX
BEKTOPOB, YMHOK€HHME BEKTOpa Ha uyucio. CBoilcTBa ciloXeHUA BeKTOpoB. CBOICTBa
YMHOXEHUS BEKTOpa Ha yucio. [loHsaTue komIuiaHapHble BeKTOpbl. [Ipu3Hak KoMmIuiaHapHOCTH
Tp€X BekTopoB. llpaBuno mnapamnenenunena. Teopema O pPas3lnoXKEeHUMM BEKTOpa IO TPEM
HEKOMIUIaHapHbIM  BekTopaMm. llpsmoyronbHas cucremMa KOOpAUHAT B  IPOCTPAHCTBE.



Koopaunater Bektopa. CBsA3b MeXay KOOpAMHATAMHU BEKTOpa U KOOPAWHATAMH TOYEK. YTOJ
Mexny BekTopamu. CKaJasipHOE IPOU3BEJEHUE BEKTOPOB.
11 KUIIACC

Tesa BpaleHus

[ToHATHS: UWIMHAPUYECKAs MOBEPXHOCTb, KOHHYECKAash IOBEPXHOCTh, cheprueckas
MOBEPXHOCTh, OOpa3yromue HoBepxHocTeill. Tema BpalleHHs: LUIUHAP, KOHYC, YCEUEHHBIN
KOHYC, chepa, map. Bzaumnaoe pacrnonoxenue cepsl U INIOCKOCTH, KacaTelbHas TIOCKOCTh K
chepe. U300paxkeHne Ten BpalleHUs Ha MII0ckocTU. Pa3BépTka nunuHapa u konyca. CuMmeTpus
cheps! 1 mapa.

O6béM. OcHoBHblE cBoiicTBa 00BEMOB Ten. Teopema 00 00bEME MPSIMOYTOJIBHOTO
napayurenenumnena u cieactBus u3 He€. OOBEM TPSIMONW W HAKJIOHHOW MPHU3MBI, MIJIUHAPA,
nupaMubl U KoHyca. O0bEM 11apa U apoBOTro CerMEHTa.

KoMmOuHanuu Ten BpallleHUss U MHOTOTrpaHHUKOB. [Ipu3ma, BhnHcaHHas B ITWIMHJIP,
omucaHHas okono munuHApa. Ilepeceuenne cdepsl u mapa ¢ miaockocteio. Kacanue miapa u
cdepsl II0CKOCThI0. [IoHATHE MHOTOTpaHHHKA, OTIMCAHHOTO OKOJIO chepsl, chepsl, BIHCcaHHOH B
MHOTOTPaHHHK HJIU TEJIO BPAICHHS.

[Tnomanas MOBEPXHOCTH LWIMHJpPA, KOHYyca, Iuiomans cepsl u e€ dacteir. [lomobue B
npoctpanctBe. OTHomieHWe 00BEMOB, TIIOIMIANAEH TOBEPXHOCTEH MOMOOHBIX  QUryp.
[IpeoOpa3zoBanue mnonobus, romorerus. PemieHune 3agady Ha IUIOCKOCTH € HMCHOJIb30BAaHUEM
CTEPEOMETPUYECKUX METOJIOB.

[ToctpoeHne ceyeHUH MHOTOTPAHHUKOB U TeJ BpalleHMs: CEYEeHHs IWIMHApA
(mapannenbHO YW TEPIEHAMKYISIPHO OCH), CEYCHHs KOHyca (MapajuleNlbHble OCHOBAaHUIO H
IPOXOJAIINE Yepe3 BEpIIMHY), CEUEHMsI 11apa, METOJbl MMOCTPOCHUS CEYEHM: METOJ CJIEJOB,
METO]I BHYTPEHHETO MPOEKTUPOBAHUS, METO/, IEPEHOCA CEKYILEH TUIOCKOCTH.

BexkTopbl M KOOPAUHATHI B IPOCTPAHCTBE

BexkTops! B npocTpancTBe. Onepanuu HajJ BEKTOpaMH. BekTopHOE YMHOXEHHE BEKTOPOB.
CpolicTBa BEKTOpPHOro yMHOXxeHHs. [IpsimMoyronbHas cucreMa KOOpPAMHAT B IPOCTPAHCTBE.
Koopaunater Bektopa. Paznoxenue Bektopa mo 6asucy. KoopanHaTHO-BEKTOPHBINM METOHA MpU
pELIeHNH TeOMEeTPUYECKUX 3a/1a4.

JIBM:KeHMSI B IPOCTPAHCTBE

JBwxenus mpoctpanctBa. OtoOpakenus. [IBwkenus u paBeHCTBO ¢uryp. OOmme
CBOICTBa JBIKEHUU. BHIBI ABMKEHUN: MapaiieNbHbI MEPEeHOC, IEHTpaldbHas CUMMETpPUS,
3epKajibHasi CHMMETpHsI, TOBOPOT BOKPYT npsiMoil. [IpeoOpazoBanus nogodus. [psmas u chepa
Oiinepa.



IINTAHUPYEMBIE PE3YJIbTATbBI OCBOEHMA YYEBHOI'O KYPCA
«'EOMETPUS» (YIJIYBJIEHHBIM YPOBEHb) HA YPOBHE CPEJIHEI'O
OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpa:knaHcKkoe BOCIIUTAHUE:

c(OPMHUPOBAHHOCTh  TPAXKAAHCKOM TO3MLMU  OOydaromerocs Kak aKTUBHOTO U
OTBETCTBEHHOI'0 WIEHAa POCCHIMCKOro OO0IIecTBa, MPEACTABICHUE O MaTEeMaTHMYECKUX OCHOBAX
(YHKIMOHUPOBAHUS DPA3IUYHBIX CTPYKTYp, SBJICHUH, NPOLEAYp TPakKIaHCKOro oOOIIecTBa
(BBIOOpHBI, OMPOCHI U APYroe), yMEHHE B3aWMOJEUCTBOBATH C COIMAJIBHBIMM HMHCTUTYTaMH B
COOTBETCTBUH € UX (PYHKIMAMHU M Ha3HAUCHUEM;

2) NnaTpUOTHYECKOE BOCTIUTAHME:

c(OPMHPOBAHHOCTh POCCUHCKON TPaKAAHCKON MIACHTUYHOCTH, YBaXKEHUS K MPOILIOMY U
HACTOSIIIEMY POCCHMCKON MAaTeMaTHKH, IEHHOCTHOE OTHOLIECHHWE K JOCTHKEHHSIM POCCHUUCKHMX
MaTEMaTUKOB U POCCUHCKOM MaTeMaTU4eCKOW IIKOJIbI, MCIOJb30BAaHUE 3THUX JOCTHIKEHUN B
JIpYTrUX HayKax, TEXHOJIOTHUSX, chepax SKOHOMHKH;

3) AyXOBHO-HPAaBCTBEHHOE BOCIINTAHME:

OCO3HAHHWE  JyXOBHBIX IIEHHOCTEM  pOCCHUHCKOTO  Hapoja, Cc(HOpPMHUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHMsI, STUYECKOIO MOBEACHHUS, CBA3AHHOIO C MPAKTUYECKUM IPUMEHEHUEM
JOCTH)KEHUM HAyKH M JESTENBHOCTBIO YYEHOIO, OCO3HAHUE JIMYHOIO BKJIaJa B IOCTPOEHUE
YCTOWYHBOTO OYyIyIIEro;

4) 3cTeTHYECKOEe BOCIMTAHME:

ACTETUYECKOE  OTHOLIEHHWE K  MHpPY, BKJIIOYas  OCTETHUKY  MaTeMaTH4YECKHX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3aJad, pEIIeHH, pacCyXJACHHH, BOCIPUUMYHUBOCTh K
MaTeEMaTHYECKUM aclEeKTaM pa3jInYHbIX BUJI0B UCKYCCTBA;

5) ¢pusnyeckoe BocnuTaHUE:

c(OpPMHPOBAHHOCTh YMEHUS IPUMEHITh MaTeMaTUYeCKHe 3HAHUSI B MHTEpECcax 3/[0pPOBOTO
u 0e3ormacHoro oOpasa >KU3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 30pPOBBIO (310pOBOE
nuTaHue, cOalaHCUPOBAHHBIN PEXKUM 3aHATHH U OT/bIXa, peryispHas (pu3nuecKasi akTUBHOCTH),
buznyeckoe COBEPIICHCTBOBAHHE MPH 3aHATHUSAX CIIOPTUBHO-03/I0POBUTENIBHON 1€ATEIbHOCTHIO;

6) TpynoBoe BociMTaHue:

TOTOBHOCTh K TPYyZly, OCO3HaHHE IIEHHOCTH TPYIO0JIt00Us, UHTEpEC K pa3inuuHbIM cepam
npodeCCHOHATBHON JeSITeIbHOCTH, CBSI3aHHBIM C MAaTEeMAaTUKOM M €€ MPUIIOKEHHUSIMHU, YMEHUE
coBeplIaTh OCO3HaHHBIA BBIOOp Oynymielt mnpodeccu u  pearn30BbIBaTh COOCTBEHHBIE
KU3HEHHBIC IUJIaHbI, TOTOBHOCTh M CIIOCOOHOCTh K MaTeMaTHYecKOMy OOpa3OoBaHUIO W
caM000pa3oBaHHUIO HA MPOTSHKEHUU BCEH JKU3HU, TOTOBHOCTh K aKTUBHOMY YYacTHUIO B PEIIEHUU
IIPAKTHUYECKUX 3a7]a4 MaTEMaTHUECKON HAlpaBICHHOCTH;

7) 3K0I0THYeCKOE BOCIINTAHHE:

c(OPMHUPOBAHHOCTh IKOJIOTHYECKOW KYyJIbTYPHI, IOHWMAHHE BIHMSHUS COIUAIBHO-
SKOHOMHUYECKHX TIPOLIECCOB HA COCTOSHHME MPUPOJHOM M COLMAIBHON Cpelbl, OCO3HAHUE
r00aNbHOTO  XapakTepa  JKOJIOTMYECKHX  MpoOjieM, OpHeHTalus Ha  [pPUMEHEHHE
MaTeMaTHUYECKUX 3HAHUN JUIsl pelIeHMs 3ajad B 00JacTH OKpY’Kalolllel cpenbl, IUIaHWPOBAHNE
MOCTYIIKOB M OLIEHKU UX BO3MOXXHBIX MOCIEACTBUMN ISl OKPYKAIOLIEH CPEeIbl;

8) HeHHOCTH HAYYHOI0 NO3HAHUSA:

c(OpMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YpPOBHIO
pa3BUTHS HAyKH U OOILECTBEHHOW MPAaKTUKH, NOHMMaHWE MATEMaTUYECKOW HayKu Kak c(epsl
YEJIOBEUECKOU JIEATENIbHOCTH, 3TANOB €€ Pa3BUTHA M 3HAYUMOCTH JJIA Pa3BUTHUSl LIMBUWIM3ALUU,
OBJIaJICHHUE SI3bIKOM MaTeMaTUKHU U MaTEMaTU4ECKON KyJIbTYpPOU KaK CpPEeICTBOM MO3HAHUS MUPA,
TOTOBHOCTbH OCYILECTBIIATH IPOEKTHYIO M UCCIIEI0BATENBCKYIO AEATEIbHOCTh UHIANBUIYAIBHO U

B IpyIIIE.



METANPEIMETHBIE PE3YJIbTATBI

Ilo3naBaTenbHbIE YHUBEPCAJbHbIE YUeOHbIE 1eHCTBUS

Ba3zoBble JJornueckue aeiicTBUA:

BBISIBJISITH U XapaKTePH30BaTh CYIIECTBEHHBIE MPU3HAKA MAaTEMaTHYECKHMX OOBEKTOB,
MOHSATUH, OTHOIIEHWH MEXIYy TOHIATHAMH, (OPMYIHUPOBATH ONPENCICHUS TOHSTHH,
YCTaHABIMBATh CYIIECTBEHHBI TNpPU3HAK KIACCU(PUKALMK, OCHOBaHUSA Uil 0000IIeHUs u
CpPaBHEHUS, KPUTEPUHU TPOBOAUMOTIO aHAIIN3A;

BOCIPUHUMATh, (OPMYJIHPOBATh M MPEOOpPa3OBHIBATH CYXKICHUS: YTBEPAUTEIbHBIE U
OTpHUIIATENbHBIE, €TMHUYHBIE, YaCTHBIE U OOIITHE, YCIOBHBIE,

BBISIBJISITH MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTHBOpEUUs B (PakTax,
JAHHBIX, HAOMIONCHHWSIX W  YTBEPXKACHHUSAX, TNpeajiaraTh KPUTEPUU IS BBISBICHUSA
3aKOHOMEPHOCTEN U IIPOTUBOPEYUL;

JIeTIaTh BBIBOJIBI C MCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX W WHIYKTHBHBIX
YMO3aKIJIIOU€HHM, YMO3aKIIFOUEHH 110 aHAJIOTUH;

MIPOBOJIUTh CAMOCTOSTEIHLHO JO0KA3aTeIbCTBA MATEMATUYECKUX YTBEPKACHHUH (TIPSIMBbIE U
OT TMPOTUBHOIO), BBICTPAWBATH APTryMEHTAIMIO, NPUBOJAUTH IPUMEPHl U KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIC CYKJICHHS U BHIBOJIBI;

BEIOMpaTh CcHoco0 pemieHus Yy4eOHOM 3amaun (CpaBHMBATh HECKOJIBKO BapHAHTOB
pelieHus, BHIOMpATh HaubOoJee TMOAXOMIMMA C YUETOM CaMOCTOSITEIIBHO BBIJICJICHHBIX
KpUTEPUEB).

ba3oBble ucciien0BaTeIbLCKUE JeHCTBHS:

HCTIOJb30BATh BOMPOCKHI KaK MCCIIEN0BATENLCKUI HHCTPYMEHT MO3HaHUs, (POpMYIUpOBaThH
BOIPOCHI, (DUKCUPYIOIIME MPOTUBOpPEUHE, MpOOJIeMy, yCTaHABIMBATh HCKOMOE W JIaHHOE,
(GbopMUPOBATH THIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIUIO, MHEHHE,

MPOBOJUTH  CAMOCTOSITEIbHO  CIUIAHUPOBAHHBIM  DKCIEPUMEHT, HCCIEIOBAHUE IO
YCTaHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYECKOTO OOBEKTa, SIBICHUS, IPOIECCa, BBIIBICHUIO
3aBUCUMOCTEH MEX Ty 00BEKTaMu, SIBJICHUSMHU, TTPOIIECCAMM;

CaMOCTOSITENILHO (OPMYITUPOBATH 000OIIEHUS M BBIBOJIBI [0 PE3yJIbTaTaM MPOBEAEHHOTO
HaOJIOZICHUS, UCCIICIOBAHMS, OIICHUBAThH JIOCTOBEPHOCTH MOJYYCHHBIX PE3yJbTaTOB, BHIBOJIOB U
00001IeHNI;

MPOTHO3UPOBATh BO3MOKHOE Pa3BUTHE MPOIIECCa, a TAKXKE BBIABUTATH MPEANOI0KEHUS O
€ro pa3BUTHH B HOBBIX YCIIOBUSIX.

Padorta ¢ unopmanmeii:

BBISBJIATH JeQUITUTHI HHPOPMAIUH, JAHHBIX, HEOOXOAMMBIX IS OTBETa Ha BONIPOC H JJIS
pelIeHus 3aJ1a4u;

BEIOMpaTh WHQPOPMAIMIO W3 HCTOYHUKOB  Pa3IMYHBIX  THUIOB, AaHAIU3UPOBATH,
CHUCTEMAaTHU3UPOBATh W HMHTEPNPETHPOBATh HMHQPOPMAIMIO PA3JIMYHBIX BHJIOB U  (QopMm
MIPE/ICTABIICHHUS;

CTPYKTYpUpOBaTh  HHGOPMAIMIO, TPEACTABIATh €€ B pPa3IMYHBIX  (opMax,
WLTIOCTPUPOBATH TPapUIeCKH;

OIICHUBATh HAAEKHOCTh HMHPOPMALIMM TI0 CAMOCTOATENBHO C(HOPMYIUPOBAHHBIM
KPUTEPUSIM.

KoMmyHHnKaTHBHBIE YyHUBEPCcAJIbHbIC Y4eOHbIE 1eliCTBUSA

O0menue:

BOCIIPUHUMATh U (POPMYJIUPOBATh CYXJIEHHS B COOTBETCTBUU C YCIOBUSMHM M LEISMU
oO0IIeHus, SICHO, TOYHO, TPAMOTHO BBIPAKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U NMUCBMEHHBIX



TCKCTax, MdaBaTb IOJACHCHHUA II0 XOAYy PCIICHHA 3aJadd, KOMMCHTHUPOBATH HOJ'IyT-IeHHI)II\/JI
pe3yJbTar;

B X0Jie 00CYXIeHHs 3a7aBaTh BOIPOCH! IO CYIIECTBY OOCYXIaeMOil TeMbI, MPOOIEMHI,
pemraeMoil 3a1auM, BBICKA3bIBaTh WJEH, HALIEJIEHHBIE HAa MOMCK PELICHMS, CONOCTAaBIATH CBOU
CYXKIACHUA C CYXIACHHUAMHU JPYIrux y4aCTHHKOB Auajora, O6H3py>I(I/IBaTI) pasiimuue U CXoAaCTBO
NO3ULIMH, B KOPPEKTHOH Gopme (HopMyTUpOBaTh Pa3HOIIACHs, CBOU BO3PAKECHUS;

MNPpEACTAaBIATL PE3YJbTAaThl PCIICHUA 3aJadd, JSKCICPHUMCHTA, HUCCIICAOBaHUA, IIPOCKTA,
CaMOCTOSITENIbHO  BbIOMpaTh ¢opMar BBICTYIUICHHS C Y4YETOM 3ajad Ipe3eHTaluu U
0COOEHHOCTEH ayAUTOPHH.

PeryasiTuBHBIe yHHBepcaabHble y4eOHbIe AeiicTBUS

Camoopranuzamnus:

COCTaBIIAITh IUIaH, AJITOPUTM pEIIEHUS 3aJaud, BbIOUpaTh CIOCOO pelIeHUs ¢ y4EToM
UMEIOLINXCS PECypCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBATh M KOPPEKTUPOBATH
BapHaHTHI PEIICHHI ¢ y4€TOM HOBOW MH(OPMALIUU.

CaMOKOHTPOJIb, IMOIIUOHAJIbHbI HHTE/JIEKT:

BJIa/I€Th HaBBIKAMH MMO3HABATENIBHON pe(IeKCUU KaK OCO3HAHUSI COBEPIAEMbIX JEHCTBUN
U MBICIUTENIBHBIX MPOIECCOB, HX pPE3yJIbTaTOB, BIAJETh CIOCO0aMU CaMOIPOBEPKH,
CaMOKOHTPOJIS IpoIiecca U pe3yabTaTa pelIeHrs MaTeMaTHUeCKOH 3a1auu;

NPEIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IPH PELICHUM 33/Ja4d, BHOCHUTH
KOPPEKTHUBBI B JEATEIbHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, JTAHHBIX, Hal/IEHHBIX OIINOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLICHUBAaTh COOTBETCTBME pe3yjibTaTa IEeId M YCIOBHSAM, OOBSICHATH NPUYUHBI
JOCTUKEHHUS] WM HEAOCTH)KEHUS pe3yJIbTaTOB JEATEIbHOCTH, HAaXOAWTh OIIMOKY, J1aBaTh
OLIEHKY NTPHOOPETEHHOMY OIBITY.

CoBMecTHasi 1eSITeJIbHOCTh:

MOHUMATh M MCIOJIb30BaTh MPEUMYIIECTBA KOMaHIHONW W MHAMBHUIYalIbHON pabOThl Mpu
pelieHny ydeOHBIX 3aJady, NPUHUMATh I€JIb COBMECTHOM JAESITEeIbHOCTH, IUIAHUPOBATH
OpraHu3alMI0 COBMECTHOM pPabOTHI, pacmpeleniaTbh BUIbl paboT, JOroBapHBAThCS, OOCYXIaTh
MIPOIIeCC U PE3YNbTAT paboThl, 00001IaTh MHEHUSI HECKOIBKUX JIFOJICH;

y4acTBOBaTh B TPYMIOBBIX (opmax paboThl (00CyXkJeHHs, 0OOMEH MHEHHUH, «MO3TOBBIE
LITYPMbI» M HHBIE), BBIIOJHATH CBOK 4YacTh pabOThl U KOOPAMHMPOBATH CBOM JEHCTBUS C
JPYTUMH 4JI€HaMH KOMAaH/bl, OLIEHMBaTh KauyeCTBO CBOEro BKJaJa B OOWIMI MPOAYKT IO
KpUTEepUsM, cHOPMYJINPOBAHHBIM YYACTHUKAMH B3aUMOJIEHCTBHUS.

HPEAMETHBIE PE3YJIbTATDBI

K xonimy 10 kiaacca oOydaromuiicss HAyIuTCs:

e CBOOOJHO ONEPHUPOBATH OCHOBHBIMHU MOHATHSIMHU CTEPEOMETPUU TIPU PEIICHUH 33a1a4 U
MIPOBE/ICHUN MaTEMAaTUIECKUX PACCYKIICHHIH;

® TIIPUMEHATH AaKCHOMBI CTEPEOMETPHM W CJIEJACTBUS W3 HHUX IIPU PEIICHUU
reOMEeTPUYECKUX 3a/1a4;

e KJjaccu(uUIMPOBATh B3aUMHOE PACIIOIOKEHHE MPSAMBIX B IPOCTPAHCTBE, TNIOCKOCTEH B
MIPOCTPAHCTBE, MPSMBIX U TUNIOCKOCTEH B IPOCTPAHCTBE;

e CBOOOJIHO ONMEPHPOBATH IMOHATUSIMHM, CBS3aHHBIMU C yIJIaMH B HMPOCTPAHCTBE: MEKIY
NPSMBIMH B IPOCTPAHCTBE, MEX/Y MPSMO 1 TIIOCKOCTHIO;

e CBOOOJIHO ONEPUPOBATH MOHATHIMH, CBSI3aHHBIMU C MHOTOI'paHHUKAMU;

e CBOOOJHO pAacroO3HABaTh OCHOBHBIE BHJbl MHOTOTPAaHHHUKOB (TpH3Ma, MHUpaMUja,
IPSIMOYTOJIBHBIN Tapaulenenues, Kyo);

e KJaccu(UIMPOBATh MHOTOIPAaHHHUKH, BEIOUpAsi OCHOBAHUS /TS KIIACCHU(DHUKAIINH;



CBOOOJHO OINEPHPOBATh MOHATUSMH, CBS3aHHBIMM C CEYEHHEM MHOTOTPAHHUKOB
IUIOCKOCTBIO;

BBITIOJTHSTH TApaJuIeIbHOE, IIEHTPAIFHOE M OPTOrOHAJIBHOE MTPOSKTUPOBaHNE (PUTYp Ha
IUIOCKOCTh, BHIOJHATH H300paXkeHHst (GUTYp Ha TIIOCKOCTH;

CTPOUTH CEYEHUS] MHOTOTPAHHHKOB Pa3IMYHBIMH METO/IaMH, BBIIIOJIHATH (BBIHOCHBIC)
IUIOCKHE YEpTEXU U3 PHCYHKOB NPOCTHIX OOBEMHBIX (HUTYp: BHI CBEpXY, COOKY,
CHH3Y;

BBIYHMCIIATh  IUIOMIAJM  IIOBEPXHOCTEH MHOTOTPAaHHUKOB (IIpHU3Ma, TNHPaMUA),
reOMETPUYECKHUX TN C IPUMEHEHNnEM (HOpMYIT;

CBOOOJHO OMNEpPUPOBaTh MOHATUAMU: CHUMMETPHs B IPOCTPAHCTBE, LEHTP, OCh HU
TUIOCKOCTh CHMMETPUH, IEHTP, OCh M TNIOCKOCTh CHMMETPUHN (PUTYPBI;

CBOOO/IHO ONEPUPOBATH MOHATHAMH, COOTBETCTBYIOIIMMHI BEKTOPAaM U KOOpPAMHATAM B
MIPOCTPAHCTBE;

BBITIOJTHATH IEHCTBHS Ha/l BEKTOPAMH;

pemaTh 3aJaud Ha JIOKa3aTeNbCTBO MAaTEMaTHUECKUMX OTHOIICHHH W HaXOXICHHE
TEOMETPUYECKUX  BEJIMYHMH, MPUMEHSS M3BECTHBIE METOIbl MPH  pEIICHUH
MaTeMaTHYECKUX 33714 MOBBIIIEHHOTO M BEICOKOTO YPOBHS CJIOXKHOCTH;

MPUMEHSTH MPOCTEUIINE POTPAMMHBIE CPEICTBA U JICKTPOHHO-KOMMYHUKAIIMOHHBIC
CHCTEMBI IIPU PEIICHUN CTEPEOMETPHUUECKHX 3a/1a4;

u3BJIeKaTh,  NpeoOpa3oBbIBAaTH W HMHTEPHPETHpPOBaTh  HMHOpMaAIuio o
MIPOCTPAHCTBEHHBIX TEOMETPHUECKUX (HUTypax, MPEACTABICHHYI0 Ha dYepTekax u
PHUCYHKaX;

NPUMEHATHh TOJY4YEeHHBbIE 3HAHUS Ha NPAKTUKE: CpPaBHMBATh W aHAIU3UPOBATH
peanbHbIe CUTYalluH, TPUMEHITh U3yUYEHHBIE MOHATHS B IPOLIECCE MOMCKA PEUICHHUS
MaTeMaTH4ecKu CHOPMYTHPOBAHHON MPOOIEMBI, MOACIUPOBATh PEabHBIC CHTYAIHH
Ha S3bIKE TEOMETPUH, HCCIIE0BATh MOCTPOCHHBIE MOJEIH C HCHOJIb30BAHUEM
reOMETPUYECKUX MOHATHH W TEOopeM, ammapara anreOpbl, pemiath HpaKTHYECKHEe
3aJ]auu, CBA3aHHBIE C HAXOXKICHUEM FeOMETPUIECKUX BEITMYNH;

WUMETh TPEICTaBICHUSI 00 OCHOBHBIX JTamax Pa3BHTUS T€OMETPHH KaK COCTaBHOU
4acTu (pyHAaMEHTa pa3BUTHS TEXHOJIOTHIA.

K xonmy 11 kiaacca o0ydaromuiicss HAyIUuTCs:

CBOOOJHO ONEPUPOBATH MOHATUSIMHM, CBA3AHHBIMU C IUJIMHIPUUYECKONW, KOHUYECKON U
cepuuecKoil MOBEpXHOCTAMHU, OOBACHSITH CIIOCOOBI ITOTyUEHHUS,

ONEPUPOBATh MOHATHAMH, CBSI3aHHBIMM C TE€JaMM BPALICHMS: LIMIMHAPOM, KOHYCOM,
cdhepoii u mapom;

pacrio3HaBaTh Teja BpallleHus (LWIMHAP, KOHYC, cdepa U 1map) U 0OBACHATh CIIOCOOBI
TIOJTyYCHHUS TEJl BPALICHUS;

KJ1acCU(UIUPOBATh B3aUMHOE PACIIONIOKEHHE CPEPBI U TIIOCKOCTH;

BBIUUCIIATh BEIMYMHBI AJIEMEHTOB MHOTOTPAHHWKOB W TEJI BpAICHHSA, OOBEMBI U
IUIOIIAJM MOBEPXHOCTEH MHOTOTPAaHHUKOB U TE€J BpAIEHUs, F€OMETPUUECKUX Tel C
npuMeHeHueM hpopmyi;

CBOOOJHO ONEpPHPOBATh MOHATUSAMH, CBSI3aHHBIMM ¢ KOMOMHAILMSIMH Te€J BpAIIECHUS U
MHOTOTPaHHHKOB: MHOTOTPAHHUK, BIIMCAHHBIN B chepy M OMMCAHHBIA OKOJIO CQepsl,
cdepa, BIMCaHHAs B MHOTOI'PAaHHUK MJIM TEJIO BPAIIECHUS;

BBIUUCIIATH COOTHOIICHHSI MEXJy IJIOLIAJIIMU ITOBEPXHOCTEH U 00bEMaMH 1MOTOOHBIX
TeI;

n300paxaTb H3ydyaemble (DUTYphl, BBINONHATH (BBIHOCHBIE) IIJIOCKHE YEPTEXKU U3
PUCYHKOB IPOCTBIX OOBEMHBIX (PUTYp: BHUI CBEpXY, COOKY, CHU3Y, CTPOUTH CEUCHHUs
TEJ BpaICHHS,



U3BJICKATb, MHTEPIPETHPOBATH u npeoOpa3oBHIBATH UHPOPMALINIO 0
MIPOCTPAHCTBEHHBIX TE€OMETpUYECKUX (Urypax, MPEeACTaBICHHYIO Ha YepTexkax u
PHUCYHKaX;

cBOOO/IHO ONEPUPOBATH MOHATHUEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHATH ONEPAIK HA/l BEKTOPaMHU;

3aJ1aBaTh INIOCKOCTh YPAaBHEHHEM B JIEKapTOBOM CHCTEME KOOpMHAT;

pemaTh TEOMETPHYECKHE 3a/Ja4il Ha BBIYHCICHHWE YIJOB MEXAYy NPSIMBIMA U
IUIOCKOCTSIMHM, BBIYUCIIEHHE PACCTOSHUM OT TOYKM J0 IUIOCKOCTH, B II€JIOM, Ha
MIPUMEHEHHE BEKTOPHO-KOOPIUHATHOTO METO/Ia TIPH PEIICHHM;

CBOOOZHO OMNEpPUpPOBATh MOHATHSIMH, CBS3aHHBIMU C JBHKEHHEM B IPOCTPAHCTBE,
3HATh CBOMCTBA ABMKCHUM;

BBITIOJIHATh HM300pa)XCHHUsT MHOTOTPAaHHMKOB W TeJ BpAIICHUS TPH IMapauieIbHOM
MepeHoce, LEHTPAIbHON CUMMETPUH, 3€pKajIbHOW CUMMETPHUH, NPU OBOPOTE BOKPYT
npsMoii, mpeoOpa3oBaHus MoA00uUs;

CTPOUTh CEUEHHs] MHOTOTPAHHHUKOB ¥ TN BpalleHWs: CEYCHHS LWIMHApA
(mapannenbHO U MEePHIEHAUKYIISIPHO OCH), CeYeHHs KOHYca (MapauielibHble OCHOBAaHUIO
U TIPOXOJSIINE Yepe3 BEPIINHY), CEUEHHUSI 11apa;

HCIOJIb30BaTh METOJbl TOCTPOEHUSI CEUEHUI: METOJ CJEIO0B, METOJ BHYTPEHHEIo
MIPOEKTUPOBAHUS, METO/]T TIEpEeHOCa CEKYIIeH MI0CKOCTH;

JI0Ka3bIBaTh F€OMETPUUECKNE YTBEPKACHUS;

NPUMEHATh TEeOMETpHUYecKHe (HaKThl IS pElIeHHs CTepeOMETPUYECKHX 3aad,
IIPEIIOJIaratoIiuX HECKOJIBKO LIAaroB PEIEHUs, €CIIM YCIOBUS NIPUMEHEHUS 3aJaHbI B
SIBHOUM M HESIBHOU (hopMme;

pemiaTh 3aJaud Ha JIOKa3aTeIbCTBO MAaTEMaTHYECKUX OTHOIICHUH M HaXOXXICHHE
reOMETPHUECKUX BEITHUYNH;

MPUMEHSTH POTPAaMMHBIE CPEJICTBA U ANEKTPOHHO-KOMMYHHUKAIIMOHHBIE CUCTEMBI TIPU
pEILIEHNN CTEPEOMETPUUECKHUX 33]1aY;

NPUMEHATh TOJydeHHBIE 3HAHWS Ha TPAKTHKE: CpaBHUBATh, AaHAIM3UPOBATh U
OLICHHBATh peabHbIE CUTYALUU, IPUMEHATh U3YUCHHbIE MTOHITHS, TEOPEMbI, CBOICTBA
B IIpolecCe IOHUCKAa pELICHUS MaTeMaTH4ecKu C(HOpMYyIUPOBAHHON MPOOIEeMBI,
MOJIETTUPOBATh peajbHble CUTYallMH Ha A3bIKE F€OMETPHUH, UCCIIEI0BATh MOCTPOCHHbIE
MOJIEJIA C UCHOJIb30BAHUEM T'€OMETPUUYECKUX MOHATUH M TEOpeM, ammapara aiareopsl,
peliaTh NPaKTHYECKHUE 3a/1a4M, CBA3aHHbIE C HAXOKICHHUEM F€OMETPHUUECKUX BEJIUYUH;
UMETh TPEJICTaBICHUs] 00 OCHOBHBIX 3Talax Pa3BUTUS I'€OMETPHUHM KaK COCTaBHOU
JacTu QyHAaMEHTa Pa3BUTHS TEXHOJIOTHI.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KITACC

KouunyecTBO yacoB
Ne HaumeHoBaHue pa3iesioB U TeM daekTpoHHbIe (LM pPOBbLIE)

KonTpoJsbubie
n/n NMPOrpamMmbl Bcero o0pa3oBaTejibHbIE pecypchl
padoThI
BBenenue B ctepeoMeTpuio 23 1 https://resh.edu.ru/subject/
B
JAMMEOS PACHiONONCIIC NPAMBIX B 6 1 https://resh.edu.ru/subject/
POCTPAHCTBE
[TapannenbHOCTh MPSAMBIX U TIOCKOCTEH B 3 0 https://resh.edu.ru/subject
IPOCTPAHCTBE
I1 )
epHeHMIfyMpHOCTB HPAMBIX 1 25 0 https://resh.edu.ru/subject/
IUIOCKOCTEH B MPOCTPAHCTBE
VYTIIbI B paccTOSTHUS 16 1 https://resh.edu.ru/subject/
MHorOorpaHHUKN 7 1 https://resh.edu.ru/subject/
Bexkrops! B mpocTpaHcTBe 12 0 https://resh.edu.ru/subject/
II 6006 )
OBTOPEHHE, QDOLIICHIE 1 CHeTEMATISA T 5 2 https://resh.edu.ru/subject/

3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6


https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/

11 KITACC

KoaudecTBO 9acoB

HaumeHoBaHue pa3/iesioB U TeM duekTpoHHbIe (LM pPoBbLIE)
Ne i/m KonTpoJbubie
NPOrpamMmbl Bcero o0pa3oBaTejibHbIE pecypchl
padoThI
AHaMTHYECKast TEOMETPHS 15 1 https://resh.edu.ru/subject/
II
OBTOPEHAE, 0606meHIfe " 15 1 https://resh.edu.ru/subject/
cucreMatu3anuvs 3HaHUU
OO0BEM MHOrOrpaHHUKa 17 1 https://resh.edu.ru/subject/
Tena BpaieHus 24 1 https://resh.edu.ru/subject/
n 61e
HOTHAJE TIOBCPXHOCTH H GOREMET 9 1 https://resh.edu.ru/subject/
KPYTJIBIX TEI
JBrxeHus 5 1 https://resh.edu.ru/subject/
II 6006
OBTOPEHHE, ODOLINCHTE 1 17 2 https://resh.edu.ru/subject/

CUCTEMATH3allU 3HAHUU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8



https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/

IHHOYPOYHOE INTAHUPOBAHHUE
10 KITACC

Ne i/

Tema ypoka

KoaunuectBo
4yacoB

Bcero

OcHoBHbIE TpaBUiIa H300pPAKEHHUS HA PUCYHKE TIIOCKOCTH, TApaUIeTIbHBIX MPSAMBIX (OTPE3KOB), CEPEANHBI OTPE3Ka

A W NP

IlonsTus: MEPpCCCKAOIIHECS INIOCKOCTU, NTEPCCCKAOIINECCA ITPpAMad U IMJIOCKOCTD; MMOJYIIPOCTPAHCTBO
IlousTus: MEPECCKAOIMHNECCA IIIIOCKOCTH, IIEPECCKAOMIUCCH ITpAMad U INIOCKOCTD; IMMOJYIIPOCTPAHCTBO

MHororpaHHuKH, U300pa)keHNE MPOCTEUIINX TPOCTPAHCTBEHHBIX (DUTYP, HECYILIECTBYIOMINX O0OBEKTOB

R = S = =N

[ToHATHS CTEPEOMETPHUH: TOUYKA, MPsIMast, INIOCKOCTh, MPOCTPAaHCTBO. OCHOBHBIE MTpaBHiIa U300paKEHUS HA
PHUCYHKE IJIOCKOCTH, apalIeNIbHBIX MPSIMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka

MHororpaHHuKH, U300pa)KeHNE MPOCTEUIINX TPOCTPAHCTBEHHBIX (DUTYD, HECYIIECTBYIOIIHNX O0BHEKTOB

AXCHOMEI CTCPCOMCTPHHU U NCPBLIC CICACTBHUA U3 HUX

10

11

12

13

14
15

AKCHOMBI CTEPEOMETPUHU U TIEPBbIE CIEACTBUS U3 HUX

AKCHOMBI CTEPEOMETPHH U TIEpBBIE cleACTBUS U3 HUX. CIIocOObI 3a1aHusl IPSIMBIX U TNIOCKOCTEH B IPOCTPAHCTBE.
O603HaueHUs NPSIMBIX U TUIOCKOCTEH

N3o06paxenune ceyeHnit mupamMuabl, Kyda 1 Mpu3Mbl, KOTOpPbIE MPOXOIAT yepe3 ux péopa. M3olOpaxkenue
repecevyeHus MoJy4eHHBIX TNIOCKOCTe!. PackpalinBanue NOCTPOEHHBIX CEYEHUH pa3HBIMU LIBETaMU

N3o0pakeHne ceueHui mupaMuibl, Kyda v MPU3MbI, KOTOPBIE IPOXOAT Yepe3 ux péopa. M3obpaxenue
MEPECCUCHU S MOJTYUCHHBIX IIJIOCKOCTEH. PaCKpaHH/IBaHI/Ie ITOCTPOCHHBIX CEeUEeHU Pa3HBIMHU LIBETAMU

N300pakenne ceueHuit mupaMupl, Kyda U Ipru3Mbl, KOTOPbIE MPOXOIAT yepe3 ux péopa. M3o0paxenue
nepeceyeHus MoIy4eHHbIX MI0cKocTel. PackpalmBanue NOCTPOEHHBIX CEUEHUI pa3HbIMU IBETAMU

N3o0paxeHnune ceuyeHnit mupamMuabl, Kyda 1 MpU3Mbl, KOTOpPbIE MPOXOAT yepe3 ux peopa. M3obpaxkenue
nepecevyeHus MOJy4eHHBIX TUIOCKOCTe!. PackpalinBaHue NOCTPOEHHBIX CEYEHUI pa3HbIMU LIBETaMU

Merton cinenoB sl TOCTPOCHUST CEYCHUM

Meton crienoB uist mocTpoeHus ceueHuil. CBoiCcTBa epeceyeHnil MPSAMBIX U MIIOCKOCTEN
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Merton cnenoB 11 TOCTpoeHUs ceueHuil. CBOMCTBA MepeceyeHui MPSAMbBIX U IIIOCKOCTEN




[TocTpoenue ceuenuii B mupamuie, Kyoe mo Tpém Toukam Ha pédpax. CozmaHue BRIHOCHBIX YepTeXKel U 3amuch

o 11aroB MOCTPOEHUS

18 [TocTpoenue ceuenunii B mupamujie, Kyoe mo Tpém Toukam Ha pédpax. CoznaHue BBIHOCHBIX YepTeXel U 3aluch
11aroB MOCTPOEHUS

19 [Toctpoenne ceueHuii B mupamuie, Kyoe mo Tpém toukam Ha pédpax. CozaHne BEBIHOCHBIX YEPTEkKEH U 3aIiCh
11aroB MOCTPOEHUS

20 ITocTpoenue ceuenuii B nupamuse, Kyoe no Tpém toukam Ha péopax. CozaHue BBIHOCHBIX YEPTEXkKEH U 3aIuch
11aroB MOCTPOEHUS

21 IToBTOpenue manumeTpun: Teopema o MPONOPIHOHAIBHBIX O0Tpe3kax. [logobue TpeyroabHUKOB

99 [ToBTOpenue nnanumerpun: Teopema MeHenast. PacueTsl B ceueHUsAX Ha BBIHOCHBIX YepTexax. Mcropust pazButus
IUTAHUMETPUH U CTEPEOMETPUN

23 Konrponsnas padora "Akcuomsl crepeomerpun. CeueHus"

24 B3aumHoe pacnionoxeHue npsmMbIx B IpocTpaHcTBe. CKpelnBaromuyecs npsMble. [Ipu3Haky cKkpenBaronmxcs
npsmbix. [lapannenbHble npsiMble B IPOCTPAHCTBE

o5 TeopeMa 0 CyIIECTBOBAHUM U €IUHCTBEHHOCTH IIPSIMOM NapAJIJIEIbHOW JAHHOM MPSMOU, IPOXOASAIIEH Yepe3 TOUKY
IIPOCTPAHCTBA U HE JIeXkKalllel Ha TaHHOW NpsiMoil. JIeMMa 0 mepeceyeHnn napajuleIbHbIX IPSAMBIX IIJIOCKOCTBIO

26 [TapannenbHOCTB TpeX NpsMbIX. Teopema 0 TpEX mapajuieNbHbIX NPAMBIX. TeopeMa 0 CKpemMBaONIMXCs MPSIMBIX

97 [TapannensHoe npoekTrpoBanue. OCHOBHBIE CBOICTBA MapalIeIbHOI0 NpoeKTUpoBaHus. M300paxeHue pa3HbIx
¢buryp B napajsienbHON MPOEKIIUU

28 LlenTpanpHas npoeKuusA. YToJl ¢ COHAIIPABJIEHHBIMA CTOPOHAMM. YTOJI MEKIY IPSIMBIMU

29 3aiaun Ha OKa3aTeNbCTBO U MCCIIEI0BAHUE, CBSI3aHHBIE C PACTIONIOKEHUEM MIPSIMBIX B IPOCTPAHCTBE

30 [TonsTHS: MapaIeNbHOCT NPSMOM U IIJIOCKOCTH B IPOCTPaHCTBE. [Ipru3HaK nmapainenbHOCTH NPSMON U
miockocTy. CBOMCTBA NapajlIeIbBHOCTH MIPSIMOM U INIOCKOCTH

31 I'eomeTprueckue 3ajaun Ha BBIYUCIICHUE U I0KA3aTEIbCTBO, CBA3AHHBIE C APAJJICIIBHOCTBIO MPSMBIX U
IJIOCKOCTEHN B MPOCTPAHCTBE

39 [TocTpoenue ceueHust, MPOXOAIIETO YEPE3 TaHHYIO MPSMYIO Ha YEPTEXkKE U NMapaJlIeIbHOTO APYroil MpsAMOil.
Pacuér otHOmIEHMI

33 [TapannenbHas MpoeKIys, MPUMEHEHHUE [Tl TOCTPOSHHSI CeYeHnH KyOa u napamenenunena. CBoicTBa



mapajlyiCJICIIMIICa U IIPU3MBbI

34 [TapannensHble mmockocTh. [IpU3Haky napanieabHOCTH ABYX MIIOCKOCTEN 1
35 Teopema o mapannenbHOCTH ¥ €IUHCTBEHHOCTH TIOCKOCTH, IPOXOSIICH Yepe3 TOUKY, He MPUHAATIEKAIIYIO 1
JAaHHOM IUIOCKOCTH U CJIEJCTBUS U3 HEE
36 CaoiicTBa nmapamienbHbIX MIIOCKOCTEN: O MapallIeIbHOCTH MPSMBIX TEpPeCceUeHUs MIPH NMEPECEUCHUH IBYX 1
MapajuyIeIbHBIX TUIOCKOCTEN TPEThEH
37 CBoiicTBa mapayIenbHBIX MJIOCKOCTEH: 00 OTpe3Kax MmapajuieIbHBIX IPSIMBIX, 3aKIIOUEHHBIX MEXKIY 1
NapajuiebHBIMU MJIOCKOCTSIMU; O MIEPECEUEHUH NMPSMOI ¢ IBYMS MapajieIbHBIMU IUIOCKOCTSIMU
38 IToBTopenue: Teopema [Tudaropa Ha miockoctTi 1
39 [ToBTOpEHUE: TPUTOHOMETPHS MPSIMOYTOJILHOTO TPEYTOJIBLHUKA 1
40 CpoiicTBa Ky0a U IPSIMOYTOJILHOTO Tapajlieenuie1a 1
41 Borurcnenue IMH OTPe3KOB B KyOe U MPSMOYTOJIbHOM IMapalijiesieumnese 1
42 IlepnieHqUKYISAPHOCTD NPSAMOM U IUIOCKOCTH. [Ipu3HaK NepHeHAUKYIAPHOCTH IPSIMOU U IIIOCKOCTH 1
43 [lepneHIUKyISIpHOCTD MPSAMOM U TIOCKOCTH. [Ipr3HaK nepneHIuKyISIPHOCTH MPSIMON U TUIOCKOCTH 1
44 Teopema o CylieCTBOBAaHUU U €IMHCTBEHHOCTH MPSIMOM, MPOXOASILIEH Yepe3 TOUKY IPOCTPaHCTBA U 1
MEPIEHIUKYISIPHON K IIIOCKOCTH
45 [TnockocTu ¥ NeprneHANKYISIpHbIE UM IPSMbIe B MHOTOI'paHHHKaX 1
46 [TmockoCTH ¥ MepIIeHIUKYIISIPHBIE UM MPSMbIE B MHOTOTPaHHUKAX 1
47 [lepnennukynsp u HaknoHHas. [locTpoeHue nepneHaANKysApa U3 TOUYKH Ha MPSIMYIO 1
48 [lepnennukynsp u HaknoHHas. [locTpoeHue nepneHauKyIspa U3 TOUKH Ha IPSIMYIO 1
49 Teopema o Tpéx nepneHaAuKyIspax (mpsimast 1 oOpaTHasi) 1
50 Teopema o Tpéx nepneHAUKYIIApax (Mpsmasi ¥ oOpaTHasi) 1
o1 VYTroa MeXay CKpEeIUBAOIIUMHUCS PSIMBIMU 1
52 [Tonck neprneHANKYISIPHBIX MPSMBIX C TTOMOIIBIO MEPIEHAUKYISPHBIX MI0CKOCTEH 1
53 OproroHanbHOE MMPOESKTUPOBAHHE 1
54 [TocTpoenue ceuenunii kyoa, MPU3MBbI, TPABIIIBHON MUPAMUABI C TIOMOIIBIO OPTOTOHAIBHON MPOESKIIUU 1
55 [TocTpoenue ceuenuii kyba, mpu3Mbl, IPABHIBHON MHPaMUIbI C IOMOIIBIO OPTOTOHAJIBHOM MPOEKIIUU 1



56 CumMMeTpHsi B IPOCTPAHCTBE OTHOCUTENBHO TIOCKOCTH. [1ockocT cuMMeTpuii B MHOTOTPaHHUKAX 1
57 [Ipu3Hak nepneHANKYISIPHOCTH IPSIMOM U INTOCKOCTH KaK CIIEICTBHE CHMMETPHUH 1
58 [IpaBunbHbIE MHOTOTPpaHHUKU. PacuéT paccTosHUI OT TOYKHU A0 TUIOCKOCTH 1
59 [IpaBunbHBIE MHOTOTPaHHUKH. Pacd€T pacCTOSTHUNM OT TOYKH JI0 TIJIOCKOCTH 1
60 CriocoObl OIMYCTHTh NEPIEHIUKYIISPBI: CAMMETPUS, CIBUT TOYKH T10 MapajuIeTbHON MPsSMOn 1
61 CaBur 1o HenapauienbHON IpSIMOH, U3MEHEHHE PacCTOSHUI 1
62 Konrponsnas padora "B3anMHoe pacroyioskeHHe NPSIMbIX U IIJIOCKOCTEH B MPOCTpaHCTBe" 1
63 [ToBTOpEHME: Yroa MKy NPSIMBIMU Ha MJIOCKOCTH, TPUTOHOMETPHS B IPOU3BOJILHOM TPEYTOJIbHHUKE, TEOpEMa 1
KOCHUHYCOB
64 [ToBTOpEHME: YrOa MEXIy CKPEIIUBAIOIIMMHUCS MIPSIMBIMU B IIPOCTPAHCTBE 1
65 I'eomeTprueckne METObI BEIYUCICHMS YIJIa MEXKY IPAMBIMA B MHOTOI'PaHHUKAX 1
66 JIByrpanHsbIit yroy. CBOMCTBO JIMHEWHBIX YTJIOB IBYTPAHHOTO yTJia 1
67 IlepnenaukynspHele maockocTy. CBOMCTBA B3aUMHO NMEPIEHIUKYIISIPHBIX IUIOCKOCTEN 1
68 [Ipu3Hak nepneHIuKyJISIPHOCTH TUIOCKOCTEN; TEOpEMa O MPSAMON MepecedeHus IBYX MIOCKOCTEN 1
MEPIEeHIUKYISPHBIX TPEThEH MIOCKOCTH
69 [IpssMoyTonbHBIN Napasienenues; Kyo; u3MepeHus, CBOWCTBA PSIMOYTOJILHOTO Mapaslieenuie1a 1
70 Teopema o nuaroHasy NPSMOYTOJILHOTO MapaljiesieluIea U CIeICTBUE U3 Heé 1
71 CrepeoMeTpuyecKkre U NPUKIAAHbIE 3a7aul, CBI3aHHbIE CO B3aUMHBIM PACIOJI0KEHUEM MPSAMBIX U TNIOCKOCTH 1
72 [ToBTOpEHME: CKpeuIuBaroLecs NpsMble, MapajuledbHbIe MIIOCKOCTH B CTAHJAPTHBIX MHOTOTPaHHHUKAX 1
73 [Tapa napaiiienbHbIX IUIOCKOCTEN Ha CKPEIINBAIOIINUXCS MPSMBIX, PACCTOSIHUE MEXIY CKPEIIUBAIOIUMUCS 1
MPSIMBIMU B IIPOCTBIX CUTYAIUSIX
74 PaccrosiHMe OT TOUKH 10 IIJIOCKOCTH, PACCTOSHUE OT MPSIMOU J10 IJIOCKOCTH 1
75 Boruncnenue paccTOSHUN MEX1y CKPEIIUBAIOIIUMUCS MPSMBIMH C TOMOIIBIO NEPIEHIUKYISIPHON IIII0CKOCTH
76 Tpéxrpanublii yroi, HepaBeHCTBA ISl TpeXTpaHHBIX yritoB. Teopema [ugaropa, TeopeMbl KOCHHYCOB M CHHYCOB 1
IUTA TPEXTPAHHOTO yTJIa
77 DneMeHTHI cPpepruyecKoil reOMEeTpHH: reo/Ie3nuecKre JIMHUN Ha 3eMIie
78 Kontponbnas padota "Yrisl u paccrossaus"



79 CucreMaru3zanus 3HaHUuM "MHOTOTpaHHHK U €T0 3JIEMEHTHI" 1
80 [Mupamuna. Buast nupamun. [IpaBunbsHas nupamuaa 1
81 [Tpusma. Ilpsimas u HaknoHHas pu3Mbl. [IpaBuiibHas npusma 1
82 [Ipsimoii mapaienenunesn, NpsSMOYTOJIbHBIN Mapanjenenumnes, Kyo 1
83 Beinyxkiible MHOrorpanHuku. Teopema Oitiepa 1
84 Boinyxiible MHOrorpanHuku. Teopema Oitnnepa. [IpaBuibHbIe U OTYIPaBUIIbHBIE MHOTOIPAaHHUKU 1
85 Konrponbnas padora "MHororpaHHUKH" 1
86 [ToHATHE BEKTOPA Ha MJIOCKOCTH U B IPOCTPAHCTBE 1
87 CymMa BEKTOpPOB 1
88 Pa3nocth BekTOpOB 1
89 [TpaBwiio napamienenumena 1
90 YMHOK€EHNE BEKTOpa Ha YUCIIO0 1
91 Paznoxenune BekTopa 1o 0a3ucy Tpéx BEKTOPOB, HE JISXKAIINUX B OJHON MJIOCKOCTH 1
92 CkansipHO€ IpOM3BEIEHUE 1
93 Brruucnenue yria Mexay BEKTOpaMHu B IPOCTPAHCTBE 1
94 IIpocreiimue 3a1auu ¢ BEKTOpaMH 1
95 [IpocTeiimme 3agauu ¢ BEKTOpaMu 1
96 [IpocTeiimme 3a1auu ¢ BEKTOpaMHu 1
97 [Ipocreiimme 3aga9u ¢ BEKTOpaMHu 1
98 O06o011IeHne 1 cucTeMaTU3aIus 3HaHUI 1
99 O06o011ieHre 1 cucTeMaTu3alys 3HaHu| 1
100 HroroBast KOHTpoONbHAs paboTa 1
101 HroroBas koHTponbHas paboTa 1
102 O0001IeHE U CHCTEMATH3AIM 3HAHUH 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102



11 KITACC

KoimuecTBo
Ne i/m Tema ypoxka 4acoB

Bcero
1 [ToBTOopenue Tembl "KooparHaTel BEKTOpa Ha MIIOCKOCTH U B MPOCTpaHCTBE" 1
2 IToBTOpenue temsl "CkassspHOE IPOU3BEACHUE BEKTOPOB" 1
3 [ToBTOpeHue TemMbl "Bhruucienne yriia Mexay BEKTOpaMH B TPOCTpaHCTBE" 1
4 [ToBTOpeHue TeMsbl "YpaBHEHHE IPSIMON, IPOXOAIIEH Yepe3 1B TOUKU" 1
5 YpaBHEHHE IIJIOCKOCTH, HOPMaJlb, YPaBHEHHE IIJIOCKOCTH B OTPE3Kax 1
6 YpaBHEHHKE IUTIOCKOCTH, HOPMaJlb, YPABHEHHUE INIOCKOCTH B OTPE3KaX 1
7 BekropHoe npousBeicHIe 1
8 JIuHenHbIe HEPABEHCTBA, JIMHEWHOE IIPOrpaMMHUPOBaHUE 1
9 JIuHelHbIE HEPAaBEHCTBA, IMHENHOE TPOrPaMMUPOBAHNE 1
10 AHaITUTHYECKUE METOIBI pacy€Ta yriia MeKy MPSMBIMA B MHOTOTpaHHUKAX 1
11 AHanuThyeckue METObl pacuéTa yriia MexXy IJIOCKOCTSMU B MHOTOTpaHHHUKaX 1
12 ®dopmysa pacCTOSHUS OT TOUKH JI0 MJIOCKOCTU B KOOPAMHATAX 1
13 HaxoxneHue pacCTOsSHUM OT TOYKH /10 MJIOCKOCTH B KyOe 1
14 HaxoxaeHue pacCTOsHUM OT TOYKH /10 MJIOCKOCTH B IIPABUIIBHOM MUpamMuje 1
15 Konrponbnas padora "Ananutuueckas reomerpus” 1
16 CeueHuss MHOTOTPaHHUKOB: CTaHAAPTHbIE MHOTOTPAHHUKHU 1
17 CedeHusi MHOTOTPAHHUKOB: METOJI CIEI0B 1
18 CedeHuss MHOTOTPaHHUKOB: CTaHAAPTHBIE MJIOCKOCTH, MEPECEUEHUS IPSAMBIX U IIIOCKOCTEH 1
19 [TapamiensHble IpsIMBbIE U IIOCKOCTH: APAJUIECIIbHBIEC CEYEHUS 1
20 [TapannenbHble NpsIMBIE U TUNIOCKOCTH: PACUET OTHOLIECHUN 1
21 [TapannenbHble NPSMBIE U TNIOCKOCTH: YIJIbI MEXKAY CKPEIIMBAIOIIUMUCS IPSIMBIMU 1




HepneHnHKymIprIe MMPAMBIC U INIOCKOCTU: CTAHAAPTHLBIC IMapbl MCPIICHANKYJIAPHBIX IUIOCKOCTEH U IIPpsAMBIX,

22 CUMMETPUU MHOTOTPAHHHUKOB L
23 [TeprieHIUKYISIpHBIC IPSMBIC U TUIOCKOCTH: TEOpEMa O TPEX MEPIICHIUKYIIIpax 1
24 [lepnieHIUKYISIpHBIC IPSMBIC U TUIOCKOCTH: BBIYMCICHUS AJTUH B MHOTOTPaHHUKAX 1
25 [ToBTOpEHME: TUIOITAAN MHOTOYTOJILHUKOB, (DOPMYJIBI JUIS TUIOIIAACH, COOOpaKeHuUs Moa00us 1
26 [ToBTOpEHME: MO MHOTOYTOJILHUKOB, (DOPMYIIBI 7S TUIOIIA e, COOOpaskeHUs TO100Us 1
27 [ToBTOpEHME: TUIONTAAN MHOTOYTOJIBHUKOB, (DOPMYJIBI JUIS TUIOIIAACH, COOOpaXKeHus Moa00us 1
28 [Tnomaau ceueHnii MHOTOTPAaHHHUKOB: TUIOIIAIN IIOBEPXHOCTEH, pa3pe3aHus Ha YaCTH, COOOPaXKEHUS TOJ00uS 1
29 [Tnomaau ceueHnii MHOTOTPAaHHHUKOB: TIOIIAIN TIOBEPXHOCTEH, pa3pe3aHusl Ha YaCTH, COOOpaKeHUS O00us 1
30 Konrtponsnas padora "[loBTOpeHHE: MHOTOTPaHHUKH, CEYCHUSI MHOTOT'PaHHUKOB" 1
31 O06BeéM Tena. O0BEM MPSIMOYTOJIBHOTO MapauIesenuIe1a 1
32 3amgaun 00 yaBOeHUH Ky0Oa, 0 KBaJpaType Ky0a; 0 TPUCEKIIUU yTiia 1
33 CrepeoMeTpuyecKre 3aauu, CBI3aHHbIE C 00bEMOM MPSMOYTOIBHOTO MapaljieNenuneaa 1
34 [Ipuknagubie 3a1a4n, CBSI3aHHBIE C BRIUUCIEHUEM 00bEMA MPSAMOYTOIBLHOTO apalieIenueaa 1
35 O0BEM npsIMOI TPU3MBI 1
36 CrepeoMeTpHUeCKHE 3a]auH, CBSI3aHHBIC C BEIYMCICHHEM 00BbEMOB MPSIMON TIPU3MBI 1
37 [IpuknaaHbie 3a7auu, CBI3aHHBIE C 00BEMOM MPSIMOI TPU3MBI 1
38 Boruncnenne 00bEMOB TeJ ¢ TOMOIIBIO OIpeieIéHHOro uHTerpaia. O6bEM HaAKJIOHHOMN MPU3MBI 1
39 Brruncnenne 00bEMOB TEN ¢ TOMOIIBIO OpeieIEHHOro nHTerpaia. O0bEM MUpaMuIbI 1
40 dopmyna 00bEMa tupamuapl. OTHOIIEHHE 0O0HEMOB MUPAMHKJT C OOIIUM YTIIOM 1
41 ®opmyna 00béMa nupamuibl. OTHOIIEHHE 00BEMOB MUPAMHUL C OOIIUM YTIIOM 1
42 CrepeoMeTpuueckre 3aauu, CBI3aHHbIE C 00bEMaMU HAKJIOHHOM MPU3MBI 1
43 CrepeomeTpruuecKue 3aa4u, CBI3aHHBIC C 00bEMAMU TUPAMHUIBI 1
44 [Mpuknanueie 3anayun mo Teme "OO0BEMBI Ten", CBA3aHHBIE ¢ 00bEMOM HAKIIOHHOU MPU3MBI 1
45 [Tpuknagueie 3agaun mo Teme "OO0BEMBI TeN", CBA3aHHBIE ¢ 00BEMOM MUPAMHU/TBI 1
46 [Tpumenenne o0bEMOB. Brruncienne paccTosHUS 10 IIIOCKOCTH 1



47 Kontponbhas padora "O0bEM MHOTOrpaHHHKA" 1
48 Hunuaapudeckas TOBEPXHOCTh, 00pa3yIone MAIHHAPUIESCKON MMOBEPXHOCTH 1
49 Hunuanp. [Ipsmoit kpyrosoit nunusap. [lnomans NTOBepXHOCTH HUIUHAPA 1
50 Konnueckast moBepxHOCTh, 00pa3yronme KOHHIeCKoi moBepxHocTu. Konyc 1
o1 Ceuenune KOHyca MJIOCKOCTBIO, NAPaJUIEIbHON IIJIOCKOCTH OCHOBaHUS 1
52 VYceuénnblil konyc. M300pakeHne KOHYCOB M YCEUEHHBIX KOHYCOB 1
53 [Tnomaaps 60KOBOM MOBEPXHOCTH U MOJTHON MTOBEPXHOCTH KOHYCA 1
54 [Tnomank 60KOBOI MOBEPXHOCTH M IMOJTHOM MOBEPXHOCTH KOHYCA 1
55 CrepeoMeTpHuyecKre 3a1aui Ha JJOKAa3aTeIbCTBO U BEIYUCIICHHE, TOCTPOCHUEM CEUSHHH IIIITMH/IPA, KOHyCca 1
56 CrepeoMeTpHuyecKre 3ajaui Ha J10Ka3aTeIbCTBO U BHIYHUCIICHHE, TIOCTPOCHUEM CEUEHHM LMINHIpa, KOHyca 1
57 [IpuknanHele 3a1a4um, CBsI3aHHBIE C LIMJIMHIPOM 1
58 [Ipuknagubie 3aa4u, CBSI3aHHbIE C IIWJIMHAPOM 1
59 Cdepa u map 1
60 [lepeceuenue chepsl 1 mapa ¢ mwiockocThio. Kacanue mapa u chepsl miockoctsio. Bua u nzodpakenue mapa 1
61 [Tepeceuenue chepsl u mapa ¢ mIockocThio. Kacanue mapa u cdepsl m1ockocThio. Bua u n3o0paxeHue mapa 1
62 VYpaBuenue coepsl. [Tnomans cheps! u e€ uacteit 1
63 CummeTtpust cdepsl U 1apa 1
64 CrepeoMeTpHUyecKre 3aauu Ha JOKA3aTeIbCTBO U BRIYUCIICHHE, CBSI3aHHBIE CO Cpepoii U mapoM, TOCTPOCHUEM HX 1
CEYEHHUM IIOCKOCTBIO
65 CrepeoMeTpuueckre 3aJa4ul Ha J10Ka3aTebCTBO U BHIYHMCIICHHE, CBI3aHHbBIE CO c(hepoii U IapoM, TOCTPOCHHUEM HX 1
CEUYEHUM IIOCKOCTBIO
66 [TpuknagHbie 3a7a49u, CBSI3aHHBIE CO c(hepoit U apoM 1
67 [ToBTOpEHUE: OKPYKHOCTH Ha MJIOCKOCTH, BBIYMCICHHUS B OKPYKHOCTH, CTaHJIapPTHBIE TIOJJ00MS 1
68 PaznuuHbple KOMOMHAIIMY TN BPAIICHUS 1 MHOTOTPAaHHUKOB 1
69 3amaun o Teme "Tena U MOBEPXHOCTH BpaIieHus" 1
70 3amauu o Teme "Tena U MOBEPXHOCTH BpalieHus " 1




71 Kontponbhas padota "Tena v MOBEepXHOCTH BpamieHus " 1

72 06vem mumHapa. Teopema 06 00bEME MPAMOTO UITUHIPA 1

73 Boruncnenue 00bEMOB TeJ ¢ TOMOIIIBIO OMpeieIéHHOro nHTerpaia. O6béM KoHyca 1

74 [Tmomanyu 6OKOBOM M MOTHOM MOBEPXHOCTH KOHYCA 1

75 CrepeoMeTpHUyecKHe 3aauu, CBSI3aHHbIE C BRIYMCICHHEM 00bEMOB IMIIMHPA, KOHYCA 1

76 [Tpuknagueie 3agaun o Teme "OOBEMBI U TUIOIIAAH IOBEPXHOCTEM Tem" 1

77 O06BEM mapa u maposoro cekropa. Teopema 06 00bEme mapa. [Tnomans chepsl. CrepeomeTpuueckue 3a1a4H, 1
CBSI3aHHBIC C BEIYHCIICHUEM 00BEMOB TIapa, MAapOBOT0 CETMEHTA M MAPOBOTO CEKTOpa

78 [Mpuknanueie 3anayn mo Teme "OO0BEMBI Ten", CBA3aHHBIE ¢ 00BEMOM MIapa U MiIomaablo cheprl. COOTHOIICHUS 1
MEX/1y IUIOIAIMU TOBEPXHOCTEH 1 00bEMaMU OJOOHBIX Tell

79 [TonoOHbIe Tena B mpocTpancTBe. Mi3MeHenne 00bEma nipu mogooun. CTtepeoMeTpruiecKue 3a1auu, CBI3aHHBIC C 1
BBIYHCIICHHEM 00BbEMOB Tell U IIOIIAJICH MOBEPXHOCTEH

80 Konrponsnas padora "[101m1aa1 moBepXHOCTH U 00bEMBI KPYTJIBIX T

81 JIBmwxkenus npoctpanctBa. Otobpakenus. /[Brmkenust u paBeHCTBO (puryp. OOmue CBONCTBA IBHKEHUN 1

82 Butbl IBMKEHMIT: TapauiebHBIN TIEPEHOC, IIEHTPaIbHAS CHMMETPHS, 3epKallbHAs CAMMETPHS, TTOBOPOT BOKPYT 1
MpAMO

eoOpa3zoBanus noaoous. [Ipsmas u cdepa Diinepa

83 [Ipeo6 ous. I1 C) 1

84 ['eomerpuueckue 3a1a4n Ha MPUMEHEHUE JTBUKCHUS

85 Kontpoinbhas padota "BekTopbl B mpocTpancTse"

86 O6o0maromee moropenne 11 mouaTuii u MeToaoB Kypca reometpun 10—11 kmacco, cucremaru3aiys 3HAaHUH: 1
"TlapayienbHOCTh NPSAMBIX M TUIOCKOCTEN B MPOCTPaHCTBE"

87 O6o6matomee moeropenue 11 nouaruit u meronos kypca reomerpun 10—11 kimaccoB, cuctemaTu3alivs 3HAHH: 1
"BexTops! B mpocTpaHcTse”
Oo6o61aromiee nmosropenne 11 moHATHIE U MeTOOB Kypca reomerpur 10—11 kiraccoB, cucreMaTu3amus 3HaHUIN:

88 ’ 1
"BexTops! B mpocTpaHcTee”

89 O6o06maromee moropenne 11 monaTuii u MetoaoB Kypca reometpun 10—11 kmacco, cucremaru3aiys 3HAaHUH: 1

"O6beM MHOTOTrpaHHUKA"



Oo6o6maromee moropenne 11 mouaTuii u MeToaoB Kypca reometpun 10—11 kmacco, cucremMaTu3alys 3HAaHUH:

%0 "O6beM MHOTOTpaHHUKA" !

01 O6o0maromiee moropenue 11 mouaruii u MeToaoB Kypca reometpun 10—11 kimaccoB, cucremarusaiys 3HaHU: 1
"ILmomanu MOBEPXHOCTH U 00BEMBI KPYTIIBIX TEN"

92 O6o0maroiee noropenue 11 mouaruii u MeToaoB Kypca reometpun 10—11 kinaccoB, cucremaru3anus 3HAaHU: 1
"TTnomaay moBepXHOCTH U 0OBEMBI KPYTIIBIX Tel"

93 Hroroas koHTponbHas paboTa

94 HroroBas KOHTpoOJIbHAs paboTa 1

95 [ToBTOpEeHME, 00600IIEHNE 1 CHUCTEMATH3AIUS 3HAHUHT

96 Hcropust pa3BUTHS CTEPEOMETPHH KaK HAYKH U €€ POJIb B PA3BUTUH COBPEMEHHBIX MHKCHEPHBIX U KOMITBIOTEPHBIX 1
TEXHOJIOTU

97 Hcropust pa3BUTHS CTEPEOMETPHH KaK HAYKH U €€ POJIb B PA3BUTHH COBPEMEHHBIX MHKCHEPHBIX U KOMITBIOTEPHBIX 1
TEXHOJIOT U

08 HcTopust pa3BUTHS cTepeOMETPHUH KaK HAYKH U €€ poJib B PA3BUTUU COBPEMEHHBIX MHKEHEPHBIX U KOMIBIOTEPHBIX 1
TEXHOJIOTHIA

99 Hcropust pa3BUTHS CTEpEOMETPHUH KaK HAYKH U €€ POJIb B Pa3BUTUU COBPEMEHHBIX MHKCHEPHBIX U KOMITBIOTEPHBIX 1
TEXHOJIOTU

100 Hcropust pa3BUTHS CTEpEOMETPHUH KaK HAYKH U €€ POJIb B PA3BUTHUU COBPEMEHHBIX MHKCHEPHBIX U KOMITBIOTEPHBIX 1
TEXHOJIOTHIA

101 HcTopus pa3BUTHS cTepeOMETPHUH KaK HAyKH U €€ poJib B Pa3BUTUN COBPEMEHHBIX MHKEHEPHBIX U KOMITBIOTEPHBIX 1
TEXHOJIOT U

102 Hcropust pa3BUTHS CTEPECOMETPHUH KaK HAYKH U €€ POJIb B PA3BUTHH COBPEMEHHBIX MHKCHEPHBIX W KOMITBIOTEPHBIX 1

TEXHOJIOTUH
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 102



YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA3OBATEJBHOI'O ITPOLNECCA

* Maremaruka. ['eomerpust; yriayonennoe odyuenue, 10 kmace/ Mep3msik A.L.,
Homupogckuii [[.A., ITonsko B.M.; nmox pemakmueii [Togonsckoro B.E., OGmiecTBo ¢
OTpaHMYECHHOU oTBeTCTBeHHOCThIO M3naTensckuit ientp « BEHTAHA-I'PA®Dy;
Axkunonepnoe o6mectBo «M3narensbctBo «IIpocBemienne

* Martematuka. ['eomerpus; yriyonenHoe odydenue, 11 kmace/ Mep3msik AT,
Homuposckuii I.A., ITonskos B.M.; nox pegaxuueii [logonsckoro B.E., ObmecTtBo ¢
OrpaHMYEHHON OTBETCTBEHHOCTBIO M3naTenbekuii neHTp « BEHTAHA-T'PA®y;
AxunonepHoe o6mectBo «M3narensctBo «IIpocsemenne

IlesieBbIe OpPUEHTHPBI Pe3yJIbTATOB Padoyveil MPOrpaMMbl BOCIIMTAHMS,
¢popmupyembie B paMKax peajauzanuu padodeil mporpamme mno
marematuke (yposenb COOQO)

Pa6ouas mporpamma Bocniutanus MBOY Urpunckoit COL Ne 1 peanusyercs
B TOM UYHKCJI€ U YePEe3 UCIOIb30BaHNE BOCIIUTATENLHOTO MOTEHIIMAIa YPOKOB.

Ota paboTta opueHTHpOBaHA HAa (OPMUPOBAHHE 1IEJIEBBIX OPUEHTHUPOB
PE3yJIbTaTOB BOCIIUTAHUS HA YPOBHE CpEAHEro o0iero oopazoBaHusi, KOTOPbIE MOTYT
ObITH c(POPMHUPOBAHEI, B TOM YHUCIIC HA YPOKAaX MaTEMaTHKH:

esieBbIe OpHEHTUPBI

Fpamancxoe BOCIIMTAHHE

CosHaromuii CBOE eMHCTBO ¢ Hapo oM Poccuu Kak HCTOYHUKOM BIIACTH B CYOBEKTOM
TBICAYEIIETHEN POCCUNCKOMN TOCYJapCTBEHHOCTH, ¢ PoccniickuM rocy1apcTBom,
OTBETCTBEHHOCTb 3a €T0 Pa3BUTHE B HACTOSIIEM U Oy TylieM Ha OCHOBE UCTOPUIECKOTO
MPOCBEIIEHUS, CPOPMUPOBAHHOTO POCCUICKOTO HAITMOHATBHOTO UCTOPUYECKOTO CO3HAHMSI.

OCO3HaHHO U JIEATENBHO BBIPAXKAIOMINN HETPUATHE JTI000H TUCKPUMHUHAIIUH T10
COLIMAJIbHBIM, HAITMOHAJILHBIM, PACOBBIM, PEJTUTHO3HBIM MPU3HAKAM, POSIBICHUMA
9KCTPEMU3MA, TEPPOPU3MA, KOPPYILIMH, AaHTUTOCYTAPCTBEHHON JEATEIBHOCTH.

HanI/lOTI/I‘leCKOC BOCIIMTAHHC

[IposBiAOmNi ACSITEIBHOE LICHHOCTHOE OTHOLIEHUE K HICTOPUYECKOMY U KYJIbTYPHOMY
HACJIEIMIO CBOETO U APYTuX HapoaoB Poccun, Tpaguuusam, npa3aHUKaM, IaMATHUKaM
HapoJI0B, IPOKUBAIOIINX B POAHON cTpane — Poccuu.




JlyX0BHO-HPaBCTBEHHOE BOCIIUTAHHE

JIeMcTBYIOIMI U OLIEHUBAIOIIUN CBOE MOBEJCHUE U MTOCTYIIKH, TOBEACHUE U OCTYIIKU
JIPYTUX JIFOJEH € MO3ULUHI TPAJIULMOHHBIX POCCUMCKUX TyXOBHO-HPABCTBEHHBIX LIECHHOCTEN
Y HOPM C OCO3HAHHUEM IOCJIEICTBUNA MOCTYIIKOB, ACSITEIbHO BHIPAXKAIOIINUNA HENPUITHE
AHTUTYMAHHBIX U aCOIMAIbHBIX MOCTYNKOB, TOBEAEHUS, TPOTUBOPEYAIINX STUM LIEHHOCTSIM.

[IposBrsomuil yBa)keHHE K )KU3HU U JOCTOMHCTBY Ka)KIOT0 YeJIOBEKa, CBOOOIE
MHPOBO33PEHUECKOT0 BEIOOpA U CaMOOIIPEIETCHUS, K MPEICTABUTENIAM Pa3INIHbIX
STHUYECKUX TPy, peauruii HapoaoB Poccun, nx HaAIMOHAIBHOMY JIOCTOUHCTBY U
PEUTHO3HBIM YYBCTBAM C yUETOM COOJIIOIEHHS] KOHCTUTYIIMOHHBIX MPaB M CBOOO BCeX
rpakaaH.

du3nyeckoe BOCNUTaHUE, ((OPMUPOBAHHE KYJIbTYPHI 310POBbS M IMOIHOHAJIBLHOIO
Os1aromosryumst

Colmroaroiuii paBuiia JMYHON U 00I1IECTBEHHOM 0€301MacHOCTH, B TOM YHCJIE
0€301MacHOT0 OBEICHUS B NH()OPMAIIMOHHOH cpejie.

[IposiBsromumii co3HaTeNbHOE M 000CHOBAHHOE HETIPUSTUE BPEIHBIX MPUBBIYEK (KypEHUS,
yHoTpeOJIeHUS aJIKOroJisi, HAPKOTHUKOB, JIFOOBIX (POPM 3aBUCUMOCTEH ), AECTPYKTUBHOTO
MOBEJICHUS B 00IIeCTBE U ITM(POBOH cpejie, MOHUMaHUE UX Bpeaa s GU3NIECKOro U
MICUXHYECKOT0 3/I0POBBSI.

JleMOHCTpUpYIOUTNi HABBIKH PE(ICKCUU CBOETO COCTOSIHUS ((hPU3MUECKOTro,
AMOIMOHATBHOTO, TICUXOJIOTHYECKOT0), COCTOSIHHSI IPYTUX JIFOCH ¢ TOUYKH 3PCHUS
0€30MacCHOCTH, CO3HATEIHHOTO YIPABIEHUS CBOMM 3MOIIMOHATLHBIM COCTOSTHUEM,
Pa3BUBAIONIMI CIOCOOHOCTH aJalTUPOBATHCS K CTPECCOBBIM CUTYAIUsIM B OOLIIEHUH, B
Pa3HBIX KOJUIEKTHBAX, K MEHSIOIIUMCS YCIOBUSAM (COLMATbHBIM, HHPOPMAIITMOHHBIM,
MPUPOIHBIM).

Tpyaosoe BociMTaHHE

VYBaxaroumii Tpy, pe3yabTaTsl TpyAa, TPYAOBbIE U MPOPECCUOHATBHBIE JOCTUKEHUS
CBOUX 3€MJIIKOB, X BKJIQJ B pa3BUTUE CBOEIO IIOCEICHUS, Kpas, CTpaHbl, TPYIOBbIE
JNOCTH>KEHUS! POCCUMCKOTO HAapo1a.

BrIpakaroiuii 0CO3HaHHYIO TOTOBHOCTD K IOJTYYCHHIO MPOGECCHOHATBLHOTO
00pa3oBaHus, K HEIIPEPHIBHOMY 00Pa30BaHUIO B TCUCHHE KHU3HH KaK YCIOBHUIO YCIEITHOM
npodeCCHOHATBHON M OOIIECTBEHHOH ACATEIIHHOCTH.

OpueHTHPOBAHHBIN Ha OCO3HAHHBIN BEIOOP chepbl TPYIOBOM, MPOodecCHOHATBHON
JCSITEIBHOCTH B POCCHICKOM OOIIIECTBE C YUETOM JIMYHBIX JKU3HECHHBIX IIJIAHOB,
MOTpeOHOCTEH CBOCH ceMbH, OOIIECTBA.




HeHHOCTI/I HAYYHOI'0 MO3HAHUSA

JlessTeIbHO BRIpAXKAIOIIHIA TO3HABATEILHBIC MHTEPECHI B Pa3HBIX MPEAMETHBIX 00JIACTIX C
y4€TOM CBOUX WHTEPECOB, CIIOCOOHOCTEH, IOCTHKEHUH.

JleMOHCTpUPYIONMI HaBBIKA KPUTUYECKOTO MBILIJIEHHUS, OTIPEIEIICHUS JOCTOBEPHOU
Hay4YHOU MH(POPMAIIUU U KPUTUKH aHTUHAYYHBIX MTPEICTABICHHM.

PazBuBaromuii 1 MpUMEHSIOMNN HABBIKW HAOJIO/ICHUS, HAKOTUICHUS U CHCTeMAaTH3aINH
(haKTOB, OCMBICJICHUS OTIBITA B €CTECTBEHHOHAYYHON M TYMaHUTAPHOU 00JIACTSAX IMO3HAHUS,
HCCIIEN0BATEIBCKOM IEATEILHOCTH.




