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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpust siBAsieTCSs OMHMM U3 0a30BBIX KypCOB Ha YPOBHE CPEIHETO
oOmiero oOpa3oBaHHs, TaK Kak OO0ECIeYMBaeT BO3MOXHOCTb M3YUYCHUS
JTUCIUTUIMH ~ €CTECTBEHHO-HAYYHOW  HAMpaBIEHHOCTH W MPEIMETOB
TYMaHUTAPHOTO IKKIIA. [I0CKONIBKY JIorHdeckoe MBITUICHUE, PopMUpyeMoe Tpu
W3yYCHUU  OOYYaIOUMHUCS  TIOHATHUHHBIX  OCHOB  TE€OMETPHH,  TIpH
JI0KA3aTeIbCTBE TEOPEM M MIOCTPOCHUH IETIOYKH JIOTUYECKUX YTBEPIKICHUN TTPU
pEIICHUH TeOMETPUUECKUX 3a/1a4, YMEHHUE BBIIBUTATh U ONIPOBEPTraTh THUIIOTE3bI
HEMOCPEICTBEHHO UCITOJIB3YIOTCS MIPH PEIICHUH 3a/1a4 €CTECTBEHHO-HAYYHOTO
IIUKJIA, B YACTHOCTU (DU3UYECKUX 3a]1a4.

[lenr ocBoeHuWst mporpamMmbl yueOHoro kypca «['eomeTpus» Ha
yrayOnéHHOM  YpPOBHE —  Pa3BUTHE  WHIAMBUIYAIBHBIX  CIOCOOHOCTEH
oOydJaronmmxcsi MPU HM3YYCHUH TEOMETPUHU, KaK COCTABIISIONIEH MPEeIMETHOMN
obmactu «Marematuka u WHGMOpPMATHKa» Yepe3 oOecreuyeHue BO3MOKHOCTU
IPUOOPETEHUS U UCTIOJIb30BaHUs 00Jiee TITyOOKNX TEOMETPUUSCKUX 3HAHUH U
NENUCTBUN, CHENU(UIHBIX TEOMETPUH, W HEOOXOMUMBIX IS YCIHENTHOTO
npodeccHoHambHOTO  O0pa3oBaHWsA,  CBS3aHHOTO C  HCHOJb30BaHUEM
MaTEMaTHKH.

[IpuoputeTHBIMU 33/1a4aMU Kypca TreOMETPHUH Ha YTITyOJIEHHOM YPOBHE,
PaCHIMPSAIONIMMH ¥ YCUIUBAIOIIMME Kypc 0a30BOTO YPOBHSI, SIBISIOTCS:

pacIIMpeHne MpeACTaBICHUS O TEOMETPHUH KaK YaCTH MUPOBOU KYJIbTYPbI
1 GOPMHUPOBAHUE OCO3HAHUS B3aUMOCBSI3U TEOMETPUU C OKPYIKAIOIIUM MHPOM;

dbopMHUpOBaHUE TIPENCTABICHUS O TMPOCTPAHCTBEHHBIX (QUTYypaXx Kak o
BOKHEUIITUX MATEMAaTHYECKUX MOJIEISIX, TO3BOJISIONINX OMKMCHIBATh M H3y4aTh
pasHbIe SIBICHHUS OKPYKAIOMIETO0 MHUpPA, 3HAHWE MOHATUHWHOTO ammapara Iio
pazneny «CrepeomeTpusy yaeOHOTO Kypca TeOMETPHH;

dbopMupoBaHUEe  yMEHUS  BIAJETh  OCHOBHBIMH  TOHSATHUAMH O
POCTPAHCTBEHHBIX (PUTYpaxX U UX OCHOBHBIMU CBOWCTBAMHU, 3HAHUE TEOPEM,
dbopMyTT 1 yMEHHE UX IPUMEHSTh, YMEHHS I0Ka3bIBATh TEOPEMBI M HAXOIUTh
HECTaHJAPTHHIE CITIOCOOBI PEIICHUS 3a/1a4;

dbopMupoBaHUEe YMEHHS paCllO3HABaTh HA YepTekax, MOJACIAX H B
pealbHOM MHUpPE MHOTOTPAHHHKHM W Tejla BpAIleHHs, KOHCTPYHUPOBATH
T€OMETPUYECKHUE MOJIEIH;

dbopmupoBaHme MMOHUMAaHUS BO3MOYKHOCTH aKCHOMAaTHUYECKOTO
MOCTPOCHUSI MaTEeMaTUYECKUX TeOopHil, (HOpMUPOBAHHE TOHUMAHHUS POJIU
aAKCHOMATHUKH TP TTPOBEACHUH PACCYKICHHIA,

dbopMHupOBaHUE YMEHUS BIIAJIETh METOAMH JI0KA3aTEIHCTB U AJITOPUTMOB
pElIeHHs, YMEHUS UX TPUMEHSTh, TPOBOJUTH JOKA3aTEIbHBIE PACCYKICHUS B
XOJIe PEIICHHs] CTEPEOMETPUYECKUX 3a7ad H 3aJad C MPaKTUYECKUM
comepxkaHueM,  (GOPMHpPOBAHHWE  TPEACTABICHHS O  HEOOXOAUMOCTH
JIOKA3aTeNIbCTB TpPU OOOCHOBAHMHM MATEMAaTHUYECKHX YTBEPXKICHUW U POJIU
aKCHOMAaTHKH B MIPOBE/ICHNUH JETYKTUBHBIX PACCYKICHUM;

pa3BUTHE W COBEPIICHCTBOBAHUE WHTEIUICKTyIbHBIX WM TBOPUYECKHUX
CITOCOOHOCTEH oOydJaronmxcs, IT03HABATEILHOM AKTUBHOCTH,
WCCJIEIOBATEILCKUX YMEHUN, KpUTUIHOCTH MBITIUICHHSI, HHTEPECa K U3YUCHUIO
T€OMETPUH;

dbopmupoBanue byHKIIMOHATHHOM IPaMOTHOCTH, peJIeBaHTHOM
TEOMETPUU: YMEHHUS pAaCIO3HABaTh TMPOSBICHUS TEOMETPUUYCCKUX TOHATHMA,
00BEKTOB W 3aKOHOMEPHOCTEH B pEATbHBIX JKU3HCHHBIX CHTYyallUAX € MPHU
U3YYCHUU JIPYyTUX YYEOHBIX TMPEAMETOB, MPOSBICHHUS 3aBUCUMOCTEH W



3aKOHOMEPHOCTEH, MOJCIUPOBAHUS pEATbHBIX CUTYallud, HWCCICAOBAHUS
MOCTPOEHHBIX MOJCIICH, MHTEPIPETAINH MOJTYyUYEHHBIX PE3YIbTaTOB.

OCHOBHBIMU COJIepKATEIbHBIMU JTUHUSAMHU y4eOHOTO Kypca «I eomeTpusi»

B 10-11 knaccax sBusitoTcsi: «lIpsiMble M TUIOCKOCTH B MPOCTPAHCTBEY,
«Muororpannukmn», «Tema BpameHus», «BekTopel W KOOpPAUHATHI B
MIPOCTPAHCTBE», «/|BU)KEHUS B IPOCTPAHCTBEY.

Chopmymupoannoe Bo PI'OC COO TpeboBaHmE «yMETH OIEPUPOBATH
MOHATUSIMIY», PETICBAHTHBIMU T€OMETPUU Ha YTIyOJIEHHOM YpOBHE OOyUYCHHS B
10—11 xmaccax, OTHOCUTCS] KO BCEM COJIEPKATEIHHBIM JTUHUSAM YIeOHOTO Kypca,

a (opmupoBaHHE JOTUYECKMX YMEHHH pacHpenensieTcss HE TOJBKO 10
comepXKaTeNbHBIM JIMHUAM, HO ®W To0 Tromam oOydeHus. Coaepkanue
oOpa3oBaHMs, COOTBETCTBYIOIIEE TNPEAMETHBIM pe3yJbTaTaM OCBOCHUS
denepanpHO paboyeilt MporpaMMbl, pacHpeneNéHHBIM IO ToAaM OOy4YeHUs,
CTPYKTYPUPOBaHO  TakuM  oOpa3oM, dYTOOBI KO BCEM  OCHOBHBIM,
MPUHITUITHATBHBIM BOIIPOCaM 00yJaroIrecs: oOpamaimch HEOJHOKPATHO. DTO
MO3BOJISIET OPraHWU30BaTh OBJAJCHUE TEOMETPUYCCKUMU TMOHSATUSAMH |
HaBBIKAMH TIOCJIEIOBATEILHO W TIOCTYMAaTEIbHO, C COOJIFOACHHEM MPUHIIUATIA
NMPEEeMCTBEHHOCTH, a HOBBIE 3HAHUS BKIOYaTh B OONIYIO CHCTEMY
TCOMETPUYECKUX TPEJCTABICHUN OOyYarOMIMXCSA, pacmupsiss W yriayonss eé,
00pa3ys MpOYHbIE MHOKECTBEHHBIC CBSI3U.

[lepexos kK U3y4eHUIO0 TEOMETPUN HA YTITyOJIEHHOM YPOBHE MTO3BOJISIET:

co3gath ycnoBus it guddepeHnmanmy  0OOy4eHHS, TOCTPOCHUS
UHJIMBHUIYAIbHBIX O00pa30BaTENbHBIX MPOTpaMM, OOECHEUUTh YIIIyOIEHHOE
M3y4YeHUE TEOMETPUH KaK COCTaBIIAIONICH yueOHOro nmpeamera «MaremaTikay;

MOJTOTOBUTH OOYYAIOIMMUXCA K TMPOJOJDKCHHUIO M3YYCHHS MATeMaTHKHA C
y4€ToM BbIOOpa Oyaymiei npodeccuu, o0ecrneunBasi MpeeMCTBEHHOCTh MEXKTY
o01uM 1 IpoeccoHambHBIM 00pa30BaHUEM.

Ha wusydenme ydeOHOro kypca «l'eomerpusi» Ha yriayOJIEHHOM YypOBHE
otBoauTcs 204 gaca: B 10 kimacce — 102 ygaca (3 gaca B Heento), B 11 kiacce —

102 vaca (3 yaca B HeZeIIO).



COJEPKXAHUME OBYUYEHUASA
10 KITIACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE TMOHATUSA CTEpeOMETpUU. Touka, mpsMas, IUIOCKOCTb,
npocTtpaHcTBO. IloHsATHE 00 aKCMOMATHYECKOM IOCTPOCHHHM CTEPEOMETPUU:
aKCHOMBI CTEPEOMETPUH U CIICICTBUSA U3 HUX.

B3anmHoe pacnonokeHue npsMBIX B IIPOCTPAHCTBE: IMEPECEKAOLIUECH,
NapajulesIbHble M CKpellMBaromuecss npsmble. [Ipu3Hakym CKpemuBaromuxcs
npsaMbIX. [lapammenpsHOCTH  HPSAMBIX M IUIOCKOCTEM B IIPOCTPAHCTBE:
IapajulesIbHbIE MPsSMbIE B IPOCTPAHCTBE, IAPAUIENIIBHOCTh TPEX NPSIMBIX,
[IAPAJUIEIBHOCTh MPAMOM M INIOCKOCTH. [lapamnenbHoe W LEHTPAIBHOE
NpOEKTUpOBaHUE, N300paxeHune Guryp. OCHOBHbBIE CBOWCTBA MapaIEIbHOTO
npoekTupoBanus. M3o00paxenue Gpuryp B napamieabHON TPOSKIHH. Y TIIbI C
COHAIIPABJICHHBIMM CTOPOHAMH, YTOJI MEXAY IPSAMBIMA B IIPOCTPAHCTBE.
[TapannenbHOCTP  IUIOCKOCTEH:  IMApPAJUIENbHBIE  IUIOCKOCTH,  CBOMCTBA
napajienbHBIX TIocKocTed. [IpocTeitimme mpocTpaHCTBeHHBIE (GUTYpPHI Ha
IUIOCKOCTH: TETPAdp, NapaJLICIIEIINIIE], [IOCTPOCHUE CEUYECHUM.

[leprieHAMKYIAPHOCTD NPSAMOM U INIOCKOCTH: NEPIEHAUKYJIIIPHBIE ITPSMBbIC
B IIPOCTPAHCTBE, NPAMBIE APAJIIEIbHBIE U NIEPIICHIUKYJISIPHBIE K TUIOCKOCTH,
IPU3HAK NEPIEHIUKYJSIPHOCTH IMPSAMOW M IUIOCKOCTH, TEOopemMa O NpsSMOu
NEPIEHINKYJIIPHON IIJIOCKOCTH. OproronanbHoe IIPOEKTUPOBAHUE.
[leprieHIMKYJISIp W HAKJIOHHBIE: PACCTOSSHHE OT TOYKM N0 IUIOCKOCTH,
paccTossHuE OT MPSIMOKM 10 IUJIOCKOCTH, MpOeKuHs (GUrypbl Ha IUIOCKOCTb.
[leprieHAMKYISAPHOCTD IUIOCKOCTEM: NPU3HAK NEPHEHIUKYIAPHOCTH ABYX
IJI0CKOCcTEN. Teopema o TpEX NEPIECHANKYIISAPAX.

VYIbl B IPOCTPAHCTBE: YTOJ MEXKIY IPSIMOM U IJIOCKOCTBIO, ABYTPAHHBIN
yroj, JIMHEMHBIM YroJl JBYIPAaHHOTO Yyria. TpEXrpaHHbIiI M MHOTOIDAHHBIE
yrabl. CBOMCTBA IJIOCKUX YIJIOB MHOTOTPaHHOTO yruia. CBOMCTBA IUNIOCKUX U
JBYI'PAHHBIX YIVIOB TPEXTPAHHOTO yIJa. T€opeMbl KOCHHYCOB U CUHYCOB IS
TPEXTPAHHOIO YIJIa.

MHororpanHuK#

Buapl MHOrOrpaHHuKOB, pa3BépTKa MHOTOrpanHuka. IIpusma: n-yronpHas
npu3Ma, npsMas M HaKJIOHHAs MNpU3Mbl, OOKOBass M IIOJIHAs IOBEPXHOCTH
npu3Mel. [lTapaiutenenurnen, mpssMOYTOJIbHBIN MapaJICIEIUIIE] U €r0 CBOMCTBA.
Kparuailiire myTy Ha NOBEPXHOCTHM MHOTorpaHHuka. Teopema Oiinepa.
[IpoctpanctBennas Teopema Iludaropa. Ilupammpma: n-yroimpHas mnupamuia,
npaBwibHas M yceu€HHas nupamuabl. CBoiicTBa pébep M OOKOBBIX TIpaHeit
MpaBUWIbHOW nupaMubl. [[paBHIIbHBIE MHOTOIPAaHHHUKH: TPABUIIbHAS IPU3MA U
IpaBWIbHAS NUPaMUJA, NPABUIIbHAs TPEyrojbHAs NUPAMUAA M TPABUIbHBIN
TeTpa’ap, KyO. IlpencraBieHume O NPaBHIBHBIX MHOTOTPAHHUKAX: OKTadp,
JOAECKAdIP U UKOCADIP.

Boruncnenue 31€MEHTOB MHOTOTPAaHHUKOB: pE&Opa, IUaroHai M, YTIJIBL.
[Tnomans OOKOBOW MOBEPXHOCTH W TIONHOW TOBEPXHOCTH TIPSIMOM TPU3MBI,
IIOMAAh OCHOBAaHUW, TeopeMa O OOKOBOW TIOBEPXHOCTH TMPSMON TPU3MBI.
[Inomans OOKOBOM MOBEPXHOCTH M TOBEPXHOCTU MPABUIBHOW MHpPAMUIBI,
TEOpEMa O IUIOLIAAN YCEYEHHON TUPAMUIBI.

CuMmMmeTprss B HOPOCTPAHCTBE. DJIEMEHTBl CHMMETPHHM IPABUIBHBIX
MHOTOIpaHHUKOB. CUMMETpUSI B MPAaBHJIBHOM MHOIOTPAHHUKE: CHMMETPHUS



napajieJenune1a, CAMMETPHS TPAaBUJIbHBIX MMPU3M, CAMMETPUS IPABUIIBHOMN
MAPAMUJBI.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

IToHATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBOW BEKTOD, JINHA HEHYJIEBOTO
BEKTOpPA, BEKTOPBI KOJUIMHEAPHBIC, COHANPABICHHBIE M IPOTHUBOIOJIOXKHO
HaIlpaBJICHHbIE BEKTOPbL. PaBeHCTBO BEKTOpPOB. JleMCTBUS € BEKTOpAMMU:
CJIO’KEHHME U BBIYMTAHNE BEKTOPOB, CyMMa HECKOJIBKMX BEKTOPOB, YMHOKEHHUE
BeKTOpa Ha uyucio. CBONCTBAa CIOXEHUS BEKTOpPOB. CBOICTBA YMHOMXEHUS
BeKTOpa Ha uucio. IloHstme kommuiaHapHele  BekTOpbl.  [Ipu3Hak
KOMIUIAHAPHOCTH TpEX BeKTopoB. IlpaBmwio mnapawienenmnena. Teopema o
Pa3IOKEHNH BEKTOPA IO TPEM HEKOMIUIAHAPHBIM BeKTOpaM. [IpsamoyronsHas
cucrteMa KoopAauHaT B mpoctpaHcTBe. KoopnamHatel BekTopa. CBs3b MexAy
KOOpPAMHATaMHM BEKTOpPa M KOOpPAMHATAMH TOYEK. YTOJ MEXKAY BEKTOPAMMU.
CkaysipHOE IPOU3BEAECHUE BEKTOPOB.
11 KIIACC

Tena Bpamenus

[lonATHs: UMAMHAPUYECKAs] IMOBEPXHOCTb, KOHHMYECKAs IOBEPXHOCTb,
chepudeckas TOBEPXHOCTh, OOpa3yrolue IMOBepxXHocTe. Tema BpamieHus:
IUIMHP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzanmHoe pacmooxeHue
chepsl W IUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3o0pakenue Ten
BpaIieHus Ha TIOCKoCTU. Pa3BépTka munuHapa u konyca. CumMetpust chepsl u
mapa.

O6béM. OcHoBHBIE cBoWicTBAa 00BEMOB Teil. Teopema 00 00BEME
IpsIMOYTOJILHOTO Tapaiienenunena u ciueactsus w3 Heé. OObEM mpsiMoil u
HAKJIOHHOW TIPU3MBbI, [WIWHApa, TUpamMuasl W KoHyca. OObéM mapa u
1apOBOT'0 CErMEHTA.

KomMOunanmu ten Bpamienust 1 MHOTOTpaHHUKOB. [Ipru3ma, BnucanHas B
UUJIUH]pP, ONUCAaHHAas oOKojo uuinuHiapa. llepeceuenue cdepsl u mapa ¢
iockocThio. Kacanue mapa u cepsl mockocteio. [loHATHE MHOTOTpaHHUKA,
OMHMCAHHOTO OKOJO cdephl, cdepbl, BOUCAHHON B MHOTOTPAHHUK WJIH TEJIO
BpalCHUS.

[Tnomaap MTOBEPXHOCTH IMIIMHIPA, KOHYCa, IJI0Mmaab chepsl 1 e€ yacTei.
I[Tomobue B mnpoctpancTtBe. OTHOIIEHHE OOBEMOB, IUIOMIAJACH IOBEPXHOCTEH
nono0HbIX ¢Quryp. I[IpeodpazoBanue nogodus, romoreTus. Pemenue 3anay Ha
MJIOCKOCTH C UCIIOJIB30BAHUEM CTEPEOMETPHUUECKUX METOOB.

[ToctpoeHue ceyeHUid MHOTOTPAHHMKOB W TEJ BpAILCHUS: CEUYEHUS
uuiauHapa (mapayleibHO Y NEPHEHJUKYISIPHO OCH), CEYEHUs KOHyca
(mapasiiebHbIE OCHOBAHMIO U MPOXO/IAIINE YEPE3 BEPIINHY ), CEUCHHUS 111apa,
METOJbl TOCTPOCHMSI CEUEHHI: METOJ CJIEJ0B, METOJl BHYTPEHHETO
MIPOEKTUPOBAHUS, METOJ IEPEHOCA CEKYILIEN NIIIOCKOCTH.

BekTopbl 1 KOOPANHATHI B IPOCTPAHCTBE

Bektopel B mpocTpanctBe. Omnepainuu Haj BeKTopamu. BekTtopHoe
YyMHOXEHHUE BEeKTOpoB. CBOWCTBA BEKTOPHOro yMHOXeHHs. IIpsimoyronbHas
cucremMa KoopauHat B mpocTpaHcTBe. Koopaunatel Bektopa. Pasnoxkenwue
BekTOpa 10 ©0Oa3ucy. KoopIWHATHO-BEKTOPHBIA METOJ MpU PELUICHUH
FEOMETPUYECKUX 3a]1a4.

JABU:KeHUA B IPOCTPAHCTBE

JIBmxenus npoctpanctBa. OToOpakeHus. [[BrykeHus u paBeHCTBO (uryp.
OO6mue cBoiicTBa JBMXKEHUW. Buabl ABMXKEHMI: NapajieNbHbIA NEPEHOC,



IICHTpaJIbHAs CAHMMETPHS, 3€pPKaIbHAsE CHMMETPHSI, [TOBOPOT BOKPYT MPSIMOM.
[TpeobpazoBanms nomodwus. [Ipsmas u chepa Ditnepa.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O KYPCA
«T'EOMETPUSA» (YIVIYBJIEHHBIM YPOBEHLb) HA YPOBHE
CPEJHET'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

1) rpa:xkaanckoe BOCIUTAHME:

chOPMHUPOBAHHOCTh  TPAKIAHCKOW  TO3WIUM  OOYYAIOMmErocss  Kak
aKTUBHOTO U OTBETCTBEHHOTO UJI€HA POCCUHCKOTO 00IIEeCTBa, MPEJCTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (DYHKIITMOHMPOBAHUS PA3IUYHBIX CTPYKTYP, SIBJICHUH,
OpoLeAyp Tpa)kJAaHCKOro o0ImiecTBa (BBIOOPBI, OMPOCHI W JPYroe), yMeHHe
B3aMMOJICHCTBOBAaTh C COLMAJIbHBIMA HWHCTUTYTAaMHU B COOTBETCTBUH C UX
GYHKIUAMY ¥ HA3HAYCHUEM;

2) maTpMOTHYECKOe BOCIIUTAHHE:

c(hOpPMHUPOBAHHOCTh POCCUMCKOM TPakTaHCKON UICHTUYHOCTH, YBAKCHHUS
K MPONUIOMY U HACTOSIIIEMY POCCUMCKON MaTeMaTUKH, [ICHHOCTHOE OTHOIIICHHE
K JOCTHXKEHUSM POCCHMCKHX MAaTEMATUKOB M POCCUMCKOW MAaTeMaTUYECKOU
IIKOJIbI, UCIOJB30BAHUE JTUX JOCTHXKEHUW B JPYTrUX HAyKaX, TEXHOJIOTHSX,
chepax SKOHOMHKH;

3) 1yXOBHO-HPABCTBEHHOE BOCIMNTAHHE:

OCO3HaHHue Iy XOBHBIX LEHHOCTEN POCCHICKOTO Hapo[a,
c(OPMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHWS, JOTHYECKOTO TIOBEICHHSI,
CBSI3aHHOTO C MPAaKTUYECKUM TMPUMEHEHUEM JOCTHKEHUW HAyKu U
NEATENIbHOCThIO YYEHOTO, OCO3HAaHUWE JMYHOTO BKJIaJa B TIOCTPOCHHE
YCTOMYMBOTO OyAYIIEro;

4) 3cTeTHYeCKOE BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHUE K MUPY, BKIIIOUAsi 3CTETUKY MAaTEMAaTUUYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3ajad, pEIICHHUI, pacCyKJIeHUU,
BOCIIPUUMYHMBOCTh K MAaTEMAaTHUYECKUM ACTIEKTaM PAa3JIUYHBIX BUJOB UCKYCCTBA;

5) pusuveckoe BOCIMTAHME:

c(hOpPMHUPOBAHHOCTh YMEHHS TPUMEHSITh MAaTEMATHYECKHE 3HAHUS B
WHTEpecax 370poBOoro u 0Oe3omacHOro oOpa3a JKW3HU, OTBETCTBEHHOE
OTHOIIIEHHWE K CBOEMY 3J0pPOBBIO (3I0pOBOE TUTaHUE, COaTaHCUPOBAHHBIN
PEXKHM 3aHATUN U OT/ABIXA, pEryisipHas (U3NvecKas aKTHBHOCTH), (pr3ndeckoe
COBEPIICHCTBOBAHUE npu 3aHATHUAX CHOPTUBHO-03/I0POBUTENBHOM
NEeATENbHOCTHIO;

6) TpynoBoe BocnUTaHHE:

TOTOBHOCTh K TPYAY, OCO3HAHHWE IIEHHOCTH TPYIOIIOOUS, HWHTEpEC K
paznuuHbIM  chepam  TPodhecCHOHATBHON  NESITEbHOCTH, CBS3aHHBIM C
MaTeMaTUKOU U €€ MPUIIOKEHUSIMHU, YMEHUE COBEPIIATh OCO3ZHAHHBIN BHIOOD
Oynymelr mnpodeccnr W peamu30BBHIBATh COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,
TOTOBHOCTh M  CIOCOOHOCTh K  MareMaTH4eCKOMY OO0pa3oBaHUIO U
caM000Opa30BaHUIO Ha TPOTSHKEHUHM BCEW JKU3HU, TOTOBHOCTh K AKTHBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUYECKUX 3a/1a4 MaTeMaTUYECKON HaNpaBJIE€HHOCTH;

7) 3K0JI0THYeCKOE BOCIIUTAHNUE:

c(OPMHUPOBAHHOCTh JKOJIOTHYECKON KYJIbTYphl, TOHWMAHHUE BIUSHUS
COLUAIBHO-DKOHOMUYECKUX  IPOLECCOB HA COCTOSSHHUE IPUPOJHOM W
COIMAIBHOW CpEeJlbl, OCO3HAaHWE TJI00aTBFHOTO XapakTepa 3KOJIOTHUYECKHUX
npo0sIeM, OpUEHTAIUS HAa TPUMEHEHNE MAaTEMaTUYSCKUX 3HAHUM JIJIS1 PEIICHHUS
3a/1a4 B 00JIACTH OKPYXKAIOIIEH CPe/Ibl, TUTAHUPOBAHUE TTOCTYTKOB M OIIEHKH UX
BO3MOYKHBIX ITOCIICICTBAN ISl OKPYKAIOIIEN CPEJIBL;



8) HeHHOCTH HAYYHOI'O MO3HAHMA:

c(OpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTUS HAyKU M  OOIIECTBEHHON TNPAaKTHKH, TMOHUMaHUE
MaTEeMaTUYECKON HAyKH Kak c(hephl YETOBEUYECCKOU IEATeTLHOCTH, 3TAMOB €€
pa3BUTHA W 3HAYMMOCTH U1 DPa3BUTHs LMBUIM3ALMHU, OBJIAJCHUE S3BIKOM
MaTEMaTUKH U MaTEMaTU4YECKOM KyJIbTYpOi KaKk CPEACTBOM IO3HAHUS MUpa,
TOTOBHOCTb OCYILECTBIJISITh NPOEKTHYXO W HCCIEAOBATEIBCKYIO JEATEIBHOCTD
WHAUBUIYAJIBHO U B TPYyIIIE.

METANIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiCTBUA

ba3zoBble j1ornyecKkue 1ecTBUA:

BBISIBIISITH U XapaKTEPHU30BATh CYIIECTBEHHBIC TPU3HAKN MATEMAaTUIECKUX
O00OBEKTOB, TIOHSATHUH, OTHOMICHWUH MEXIy TOHIATHAMH, (OPMYIHPOBATH
ompeneleHNs]  TOHATHHA, yCTaHaBIUBAThH CYIIECTBCHHBI  TPU3HAK
KIaccu(UKaAIM, OCHOBAaHUSA JJiI OOOOIICHWS W CPaBHEHUSA, KPUTEPHUH
MIPOBOJIUMOTO aHAJIN3a;

BOCIIPUHUMATh, (OPMYIUPOBaTh ¥  NPEOOPA3OBHIBATH  CYXKIICHUS:
YTBEPAUTEIbHBIE U OTPUIIATEIbHBIC, SUHUIHBIC, YACTHBIC U 00IINE, YCIIOBHEIE;

BBISIBIISAITH ~ MaT€MaTUYeCKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3M U
npoTUBOpeYrs B (hakTaxX, JaHHBIX, HAOIIOJACHUSIX U YTBEPKICHUSIX, ITpeJiaraTh
KPUTEPHUH JIJIs1 BBISIBIICHUS 3aKOHOMEPHOCTEN U TPOTUBOPEUHIA;

JIeNaTh BBIBOABI C HCIOIB30BAHMEM 3aKOHOB JIOTUKH, JCAYKTHUBHBIX U
WHIYKTUBHBIX YMO3AKTIOUCHHH, YMO3AKITFOUCHHH 0 aHAJIOTHH;

MPOBOJAUTH CaMOCTOSITETILHO JI0KA3aTeIbCTBA MaTEeMaTHIECKUX
yTBEpKICHUN (TpsIMbIE W OT TMPOTHUBHOTO), BBICTpaMBaTh apryMEHTAIIHIO,
NPUBOJUTh TIPUMEPHl M  KOHTPIPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIC
CYXXJICHUS U BHIBOJIBI,

BBIOWpATh CHOCOO pelieHus ydeOHOW 3amauu (CpaBHMBATh HECKOJIBKO
BApUAHTOB pEIICHUs, BBHIOMpaTh HaWOoOJIee TOAXONAIMUNA C  YIETOM
CaMOCTOSTEIILHO BBIICICHHBIX KPUTEPUEB).

ba3zoBble ucciienoBarebCKue 1eHCTBUSA:

WCIIOJIB30BATh BOIIPOCHI KaK MCCIICIOBATEIHCKAN HHCTPYMEHT MO3HAHUS,
dbopMyMpOBaTh  BOMPOCH], (UKCUPYIOIIAE MPOTHUBOpEUYne, Mpodiemy,
yCTaHaBJIMBATh HCKOMOE U JaHHOE, (HOPMUPOBATH TUIIOTE3Y, APTyMEHTUPOBATH
CBOIO MO3UIINIO, MHEHHUE;

MPOBOJUTH CaMOCTOSITEIIEHO CTUTAHUPOBAHHBIN IKCIIEPUMEHT,
WCCJICIOBAHUE TI0 YCTAaHOBJICHUIO OCOOCHHOCTEM MaTeMaTU4ecKoro OOBEeKTa,
SBJICHHS, TIPOIIECCA, BBIABICHUIO 3aBUCUMOCTEH MEXIy OOBEKTaMH,
SIBJICHHUSIMU, TIPOIIECCAMU;

CaMOCTOSATENbHO (OPMYITUPOBATH O0OOIIIEHUS U BBIBOJIBI T10 PE3YJIHTaTaM
MPOBENCHHOTO HAOJIOJEHHUS, WCCJICAOBAaHMS, OICHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yIbTAaTOB, BHIBOJIOB U 0000IIIECHUIA;

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TIPOIlecca, a TaKXKe BBIJIBUTATH
MIPEAMOI0KEHUS O €T0 PA3BUTHH B HOBBIX YCIIOBHUSX.

Pabora ¢ uHpopmanueii:

BBISIBIISATH Je(OUIIUTH MHMOPMAITUH, TaHHBIX, HEOOXOIUMBIX JIJIsl OTBETA
Ha BOTIIPOC U IS PEIICHUS 3a/1a4u;



BEIOWpaTh  MHGOPMAIMIO W3  HWCTOYHUKOB  PA3IMYHBIX  THIIOB,
aHAIM3UPOBATh, CHUCTEMATU3UPOBATh W HWHTEPIPETHPOBATH HWH(OOPMAIUIO
pPa3IUYHBIX BUJOB U (OPM MPEACTABICHHUS;

CTPYKTYPUPOBATh HHPOPMAIIHIO, TIPEJICTABIIATE €€ B pa3IUIHBIX (hopMax,
WJLTIOCTPUPOBATH TpauuecKy;

OLICHUBATH HaJIE)KHOCTh uH(bopMauu 1o CaMOCTOSITEIBHO
c(hOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHMKATHBHbIE YHHBEpPCAJbHbIE y4eOHbIe eiicTBUS

Oonrenue:

BOCIIPUHUMATh U (OpPMYyJIHUPOBATh CYXKICHHSI B COOTBETCTBHUU C
YCJ'IOBI/IHMI/I U IeiisiMu 06IHCHI/I$I, SAICHO, TOYHO, FpaMOTHO BBIpa)KaTI) CBOIO TO‘-II(y
3peHI/I$[ B YCTHBIX W IMIUCBMCHHBIX TEKCTAaX, AaBaThb ITOSACHCHUSA I10 XOI[y peHIeHI/IH
3a/1a4l, KOMMEHTHPOBATh MOJYYEHHBIN PE3YIIbTAT;

B X07Ie 00CYX/ICHUS 3a/1aBaTh BOIIPOCHI MO CYIIECTBY OOCYKIaEMOU TEMBI,
HpOGJ’IeMBI, pemaeMoﬁ 3aJadyu, BBbICKA3bIBaAaThb HWACH, HALCICHHBIC HaA IIOUCK
peHIeHI/IH, COIIOCTABJIATH CBOU CY)KI[GHI/UI C CY)KILGHI/IHMI/I I[pyrI/IX y‘-IaCTHI/IKOB
uanora, OOHapy>KMBaTh Pa3Inuue U CXOJCTBO MO3UIUH, B KOPPEKTHOM Gopme
dbopMyIMpPOBaTh PA3HOTIACHS, CBOM BO3PAKCHUS,

HpCI[CTaBJIﬂTB pCBYJIBTaTBI peHIeHI/IH 3a1a4u, 3KCHepI/IMeHTa,
WCCJIeIOBAHMUSI, POEKTA, CAMOCTOATEILHO BHIOMPATh (DOPMAT BHICTYIIIICHUS C
y4€TOM 3aJ1a4 TIPE3EHTAIMN U OCOOEHHOCTEH ay TUTOPHUH.

PeryasiTuBHbIe YHHBepCaJbHbIe yUeOHbIe AelcTBUS

Camoopranusanus:

COCTABJISAITH IUIAH, aJITOPUTM PELIEHUS 3a/1a4d, BBIOUPATh CIIOCO0 PELICHUS
C Y4YyéTOM HMEIOIIUXCS PEecypcoB M  COOCTBEHHBIX  BO3MO>KHOCTEH,
apryMEHTHUPOBAaTh M KOPPEKTUPOBATh BapHAHTHl PEIICHUH C Y4YETOM HOBOM
uH(pOpMaLUu.

CaMOKOHTPOJIb, IMOLIHOHAIbHBIH MHTEJJIEKT:

BJaJeTh HaBBIKAMM TIO3HABATENBbHOM pedrekcun Kak OCO3HAHUS
COBEPILAEMbIX JEHCTBUA M MBICIUTENbHBIX IPOLECCOB, HX PE3YJIbTATOB,
BJaJIeTh CIOCOOaMU CaMONPOBEPKH, CAMOKOHTPOJIS Mpoliecca M pe3yJbTaTa
pEILIeHMs] MaTEMaTHYECKOM 3a7auH;

OpEeIBUICTh TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh IPH pPEIICHUU
3aJlayl, BHOCUTh KOPPEKTHUBBI B JEATEJIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENBCTB, JaHHBIX, HAMIEHHBIX OIINOOK, BBISIBICHHBIX TPYAHOCTEH;

OLICHMBATh COOTBETCTBUE pe3yJbTaTa LEIH U YCIOBUSAM, OOBICHATDH
OPUYUHBl JOCTIDKEHUS WM HEJOCTHKEHHsS pPEe3yJbTaTOB JIEATEIbHOCTH,
HaXOJMTh OIUOKY, 1aBaTh OLICHKY MPHUOOPETEHHOMY OIBITY.

CoBmecTHAasI 1eATEJIbHOCTD:

NOHMMaTh M MHCIOJNb30BaTh  MpEUMYyLIECTBA  KOMaHIHOW U
UHAMBHUIYaIbHONH pabOThl MpU pEHIeHUH YYEOHBIX 3ajad, NpPUHUMATh UEib
COBMECTHOH JI€ATEIbHOCTH, TNIAHWPOBATh OPTraHU3aIIMI0 COBMECTHON PaldOTHI,
pacnpeaensTh BUabl paboT, JOroBapuBaThes, 00CyX1aTh MPOIECC U PE3YIbTaT
paboTHI, 00001IaTh MHEHHUS HECKOIBKHX JIFOJICH;

y4acTBOBATh B TPYMIOBBIX (hopMax paboThl (00CyxkaeHus, 00OMEH MHEHU,
«MO3TOBBIE IITYPMBD» U UHBIE), BBIIOJHATh CBOI YacTh pPabOTHl MU
KOOPAMHHUPOBATH CBOU JCHCTBUS C IPYTUMH YJI€HAMH KOMaH/Ibl, OLICHUBATh
KayecTBO  CBOEr0  BKJaJAa B OOmMM  OPOAYKT TO  KPUTEPHSM,
chOpMyJIUPOBAHHBIM YYACTHUKAMU B3aUMOJCHCTBHUSL.



NNPEJMETHBIE PE3YJIBTATBI

K konmy 10 kaacca oOydaromuiicss HayYUuTCs:

CBOOOIHO OMNEPUPOBATh OCHOBHBIMH TMOHSTUSIMH CTEPEOMETPUU TPHU
pellIeHnH 3a1a4 U IPOBEACHUH MaTeMaTHYECKUX PACCykKICHUM;
IPUMEHSATH aKCHOMBI CTEPEOMETPHUHU U CIEJCTBUS U3 HUX MPHU PEUICHUH
TreOMETPUUYECKUX 33/1a4;

KJIACCU(PUIIMPOBATH B3aUMHOE PACIIOJIOKEHUE MPSIMBIX B IIPOCTPAHCTBE,
IUIOCKOCTEH B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEN B IPOCTPAHCTBE;
CBOOOJIHO OMNEpUPOBAaTh MOHATHUAMHM, CBSI3aHHBIMH C yIJlaMd B
OPOCTPAHCTBE: MEXY MPSIMBIMU B IPOCTPAHCTBE, MEXKTY NMPSAMOM U
IUIOCKOCTBIO;

CBOOOJIHO ONEPUPOBATH MOHATUSAMU, CBI3aHHBIMU C MHOTOI'PaHHUKAMU;
cBOOO/IHO pacro3HaBaTh OCHOBHBIE BUJIbI MHOTOI'PaHHUKOB (TpU3Ma,
NUpaMU/a, MPSMOYTOJBHBIN Mapaienenumnes, Ky0);

KJIaCCU(PUIIMPOBATh MHOTOTPAHHHMKH, BBIOMpas OCHOBAHMS  JIJIs
KJ1acCU(UKAIINH,

CBOOOIHO ONEpUPOBATh MOHATHUAMHM, CBSI3AHHBIMH C CEUCHHEM
MHOTOTPaHHHUKOB TJTIOCKOCTHIO;

BBIMOJHATh  MHapajuiebHOE,  LEHTPaJbHOE U OPTOrOHAJIbHOE
OPOEKTUPOBaHUE (UTYpP HA IUIOCKOCTh, BBIMOJHATH H300pa)KeHUS
¢buryp Ha MIOCKOCTH;

CTPOUTH  CEUYEHHS  MHOTOTPAaHHUKOB  Pa3jIMYHBIMH  METOJIaMH,
BBIMOJHATH (BBIHOCHBIE) TIIJIOCKHE YEPTEXKH U3 PUCYHKOB MPOCTHIX
O00BEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHU3Y;

BBIUMCIIATh IUIOMIAAM TOBEPXHOCTEH MHOTOIPAHHUKOB (TpU3Ma,
NUpPaMU/Ia), TEOMETPUUECKHX TeJl C MpUMEHEeHUuEM GopMyIT;

CBOOOIHO OMNEpUPOBATh MOHATHUAMU: CHUMMETpPUS B MPOCTPAHCTBE,
HEHTP, OCh U IUIOCKOCTb CHUMMETpPUHU, LEHTP, OCh M IUIOCKOCTb
CUMMETPHUH (PUTYPHI,

CBOOO/IHO ONEPUPOBATH MOHATUSAMHU, COOTBETCTBYIOIIMMHU BEKTOPAM U
KOOpAMHATaM B IIPOCTPAHCTBE;

BBITOJIHATH IEHCTBUS HAJ BEKTOPaMU;

pemaTh 3aJayd Ha JIOKa3aTeIbCTBO MAaTEMATUYECKUX OTHOIICHUU H
HaX0XJIEHUE T€OMETPUYECKUX BETMUNH, TPUMEHSISI U3BECTHBIE METO/IbI
OpU pEUIeHUH MaTeMaTHYeCKHUX 3a/ad MOBBIIICHHOTO M BBICOKOTO
YPOBHSI CIIOKHOCTH;

OPUMEHATHh MPOCTEHINE MPOTrPaMMHBIE CPEICTBA M AIIEKTPOHHO-
KOMMYHHKAIIIOHHbIE CHUCTEMBl MPHU PEIICHUH CTEPEOMETPUUECKHUX
3ajady;

U3BJIEKaTh, IMPeoOpa3oBBIBATh M WHTEPIPETUPOBATH HH(OpPMALHIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UTYypax, MPEICTaBICHHYIO Ha
yepTexax U pUCyHKax;

OPUMEHATH I[OJIyY€HHblE 3HAHUS Ha TMpaKTUKE: CpaBHUBATh U
aHAJIM3UPOBATh PeabHbIC CUTYAllUH, IPUMEHATh N3yUYECHHBIE TOHATHS

B TMpoIlecCE€ TMOMCKA PEeUICHUs MaTeMaTH4eCKH CGHOpMYyIUPOBAHHON
npo0JIeMbl, MOIETTUPOBAThH PEAJIbHBIE CUTYAIIUU Ha SI3bIKE T€OMETPUH,
UCCIIEZIOBATh MOCTPOCHHBIE MOJIEH C UCTIOJIb30BaHUEM
TeOMETPUUYECKUX TMOHATHM W TeopeM, ammapara aireOphl, pemarhb



MPAKTUYECKHUE 33Ja4d, CBSI3aHHBIE C HAXOXKJICHUEM TIE€OMETPUUYECKUX
BEJINYMH;

UMETh TIPEACTABICHHS 00 OCHOBHBIX dTaraxX pa3BUTHS T€OMETPUU KaK
COCTaBHOM 4acTu (yHIaMEHTA Pa3BUTHS TEXHOJIOTHA.

K koHiry 11 kiaacca o0yyaromuiicss HAyYUTCS:

CBOOOTHO OTIEPUPOBATH MOHATUSIMH, CBI3AHHBIMU C ITATUHAPUIECKOM,
KOHUYECKOH © C(HEepUYeCKON TMOBEPXHOCTIMHU, OOBSICHSITH CIOCOOBI
MOJTyYEHUS;

OMEPUPOBATh TMOHSATUSIMHU, CBSI3aHHBIMM C TEJaMU  BpAIICHUS:
UIMHAPOM, KOHYCOM, c(hepoil i mapom;

pacmo3HaBaTh Tenla BpauleHus (IWIMHAP, KOHYC, cdepa U 1map) u
OOBSCHSThH CIIOCOOBI MOJYYEHHUS TEJl BPAILICHHUS;

KJ1acCu(UIMPOBATh B3aUMHOE PACTIONOKEHHE C(PEephl U TNIOCKOCTH;
BBIYUCIISITh BEJIMYMHBI 3JIEMEHTOB MHOTOTPAHHUKOB U TEJ BpalllEHUS],
00BEMBI U ITOMIAAN TOBEPXHOCTEN MHOTOTPAHHUKOB U TEJ BpalllCHUS,
T€OMETPUUYECKHX TEJ C MPUMEHEHHEM (POPMYIT;

CBOOOJTHO OMEPHUPOBATH TOHITHUSAMHU, CBSI3AHHBIMH C KOMOWHAITMSMU
TE€ BpalleHUs W MHOTOTPAHHHUKOB: MHOTOTPAaHHHK, BIHCAHHBIA B
cdepy 1 onmrcaHHBIN 0KOJI0 cephl, chepa, BrcaHHass B MHOTOTPAHHHUK
WJIU TEJO BPAILICHUS;

BBIYUCIISITh COOTHOIICHUS MEXIY IUIOAJAsIMHU TOBEPXHOCTEU U
00BEMaMHU TTOJTIOOHBIX TEI;

U300pakaTh u3ydaembie (UTYpBHI, BBIONHITH (BBIHOCHBIE) TUIOCKHE
YEPTEKU U3 PUCYHKOB MPOCTHIX O0BEMHBIX (DHUTYP: BUI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUCHHUSI TEJ BPAIICHUS;

W3BJICKATh, HMHTEPIPETUPOBATh W TPEOOPA3OBBIBATH HHPOPMAIHIO O
MPOCTPAHCTBEHHBIX T€OMETPUYECKUX (UTYypaxX, NPEICTABICHHYIO Ha
yepTeKax U pUCYHKaX;

CBOOOJTHO OTIEPUPOBATH MOHATHEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHSATH OIEpallUK HaJl BEKTOPAMHU;

3a/1aBaTh IJIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOPIUHAT;
peniaTh TEOMETPUYECKHME 3a7aud Ha BBIYUCIECHUE YIJIOB MEXKIY
OpPSIMBIMA U TUIOCKOCTSIMHM, BBIUYHCIEHHE PACCTOSHHII OT TOYKH JI0
IUIOCKOCTH, B I1€JIOM, HAa MPUMEHEHHWE BEKTOPHO-KOOPJIUHATHOTO
METOJIa TIPU PEIICHUU;

CBOOOJTHO OMEPHUPOBATH TOHITHSIMHU, CBSI3AHHBIMU C JIBIDKCHHEM B
MPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUMN;

BBIMIOJTHATh M300pa)K€HHUs] MHOTOTPAHHUKOB M TEN BpalleHUs IMpHU
MapajyIeIbHOM MEPEHOCE, UECHTPAIBHOM CUMMETPUH, 3EPKAIBHOU
CUMMETPHH, IPU TTOBOPOTE BOKPYT MPSMOU, IPeoOpa30oBaHUsI TOA00US;
CTPOUTH CEUEHMS] MHOTOIPAHHUKOB W TEJ BpAILCHUS: CEUYCHUS
UUIUHIpa (TapaJuieIbHO U MEePICHINKYISIPHO OCH), CEYEHHUS KOHYyCa
(mapajienbHbIE OCHOBAHUIO U MPOXOIAIINE YE€PE3 BEPIINHY ), CEUCHUS
niapa;

UCIIOJIB30BaTh METOAbl TOCTPOCHUS CEYEHUW: METOJl CJEJ0B, METO]l
BHYTPEHHETO IPOCKTUPOBAHMUS, METO/ IEPEHOCA CEKYIIEH MIIOCKOCTH;
JIOKa3bIBaTh FT€OMETPUUYECKUE YTBEPKIACHUS;

MPUMEHSTh TEOMETPUUYECKHUE (DAKTHI IJIs1 PEIICHUS CTEPEOMETPHICCKUX
3a/1a4, MPEANoIararolux HECKOJIbKO 11aroB PEUIeHUs, €CJIU YCIOBUS
IPUMEHEHUS 33/IaHbI B IBHOW U HESIBHOU (hopMme;



pemars 3ajJadyd Ha JI0Ka3aTeJIbCTBO MATEMATHUYECKUX OTHOIIECHUN
HaXO0X/JCHUE T€OMETPUUECKUX BEINYNH;

MIPUMEHSATh IIPOTPAMMHBIE cpeacrtaa u AIEKTPOHHO-
KOMMYHHKAIIUOHHBIE CHCTEMBI MPHU PEIICHUU CTEPEOMETPUUYECKUX
3az1adg;

IIPUMEHATh  IOJYYEHHbIE 3HAHWS HA  IIPAKTUKE: CPaBHUBATH,
AHAJIM3UPOBATh W OLCHHMBATH pEAIbHBIC CUTYAllUH, MPUMEHATH
M3Y4YE€HHBIE MMOHSITHUS, TEOPEMBI, CBOMCTBA B ITPOLECCE NTOUCKA PEIICHUS
MaTeMaTU4eCKu  CPOpPMYIHPOBAHHONW  MPOOJEMBI, MOJEITHPOBATH
pealbHbIE CUTYALMHU HA S3bIKE TEOMETPHUH, UCCIIEIOBATH MIOCTPOCHHBIE
MOJIEIA C WCHOJIb30BAHUEM TE€OMETPUYECKUX IMOHSITUA H TEOPEM
anmapara aiareOppl, pemiaTh MNPAKTHYECKUE 3a7add, CBS3aHHBIC C
HaXO0XJCHUEM I'€OMETPUUECKUX BEJINYHH;

MMETh MPEICTABICHUS 00 OCHOBHBIX 3Tanax pa3BUTHS TEOMETPUU KaK
COCTaBHOM 4acTu (yHIaAMEHTA Pa3BUTHS TEXHOJIOTHIA.

b



TEMATHUYECKOE IINTAHUPOBAHUME

10 KITACC
No KoauyecTBo yacos
HaunMeHnoBaHue pa3iesioB
n/ KoHnTpoibHbIe IIpakTHyeckue
H TeM NPOrpamMMsbl Bcero
n padoTbI padoThI
1 Brenenue B ctepeoMeTpuio 23 1

B3anmMHOe pacnionoxenue
IPSIMBIX B IPOCTPAHCTBE

HapaJ'IJ'ICJ'IBHOCTL MpsAMBIX U

3 IJIOCKOCTEN B 8
MIPOCTPAHCTBE
[leprieH UKy IIPHOCTH

4 MPSIMBIX U TIJIOCKOCTEH B 25
MIPOCTPAHCTBE
VYTIuBl ¥ paccTosHUA 16 1
MHororpaHHUKU 7 1
Bexkropsl B IpocTpaHCcTBE 12

g [ToBTOpEHUE, O606H1€Hlfe u 5 5
CUCTeMaTU3alusl 3HAaHHUH

OBLIEE KOJIMYECTBO
102 6 0

YACOB I10 I[TPOI'PAMME




11 KJTACC

HaumenoBanue
Ne

pa3iesioB U TeM
n/n

NPOrpaMMmblI

KoauuecTBo yacoB

Bcero

KoHnTpoibHbIe
padoThI

IIpakTHyeckue
padoThI

dilex
o0pas3

ABanutndyeckas
reoMeTpus

15

[ToBTOpEHue,
000011ICHHE 1
CHCTEMAaTU3aLH
3HAHUH

15

O0BéM
MHOTOTPaHHUKA

17

4 Tena BpameHus

24

[Mnomanu
MIOBEPXHOCTH H
00BEMBI KPYTIIBIX
TeI

6 JBrxenus

IToBTOpEHuUE,
o0o01meHue u
cUCTEeMaTH3aIus

3HAHUH

17

OBIIEE KOJIMYECTBO
YACOB I1O0
ITPOTPAMME

102







INHOYPOYHOE IIVTAHUPOBAHHUE
10 KITACC

Ne
n/
n

Tema ypoka

KoaunuyecTBo yacoB

KonTposabHbie

Bcero
padoThI

IIpakTyeckue
padoThI

Jlara
H3Yy4YeHUs

OcHoOBHBIE MpaBuiIa
n300pakeHHs Ha PUCYHKE
IUIOCKOCTH, MapaiiebHbIX
MPSMBIX (OTPE3KOB),
CepeIMHBI OTpE3Ka

[TonsTHs cTepeomeTpun:
TOYKa, IpsiMasi, MI0CKOCTh,
npocTpaHcTBO. OCHOBHBIE
MpaBujIa U300paKeHUs Ha
PHUCYHKE IJIOCKOCTH,
napajuIeTbHBIX TPSIMbIX
(OTpe3KOB), CepeUHBI
oTpe3ka

IHousaTus:
MepeCceKaArOIINECs
IJIOCKOCTH,
MepeceKarIrecs npsamas u
IJIOCKOCTB;
MOJTYITPOCTPAHCTBO

Ilousarus:




MepeCceKaArOIINeCs
TJIOCKOCTH,
MepeceKarIInecs npsamas u
TJIOCKOCTB;
MOJIYITPOCTPAHCTBO

MHoOrorpaHHuKH,
n300pakeHre MPOCTEHUIIINX
MPOCTPAHCTBEHHBIX (QUTYD,
HECYIIECTBYIOIINX
00BEKTOB

MHoOrorpaHHuKH,
n300pakeHre MPOCTEUIINX
MPOCTPAHCTBEHHBIX (QUTYD,
HECYIIECTBYIOIINX
00BEKTOB

AKCHOMBI CTEPEOMETPUN U
NIEPBBIE CJIEJCTBUS U3 HUX

AKCHOMEI CTCPCOMCTPHUHU U
MEPBLIC CIICACTBUSA U3 HUX

AKCHOMBI CTEPEOMETPUU U
MepPBbIC CICICTBUS U3 HUX.
CriocoObl 3a1aHUs TIPSMBIX
U TIJIOCKOCTEN B
MPOCTPAHCTBE.
O0603Ha4YCHHS TIPSIMBIX U
IIOCKOCTEH

10

N3o0pakeHne ceueHnit




MUPaMUJIBL, KyOa 1
MPU3MBI, KOTOpPbIE
MPOXOMAT uepe3 ux péopa.
N3ob6paxenue
NepeceyeH sl MOITyYEHHbIX
IJIOCKOCTEM.
PackpamuBanue
MOCTPOEHHBIX CEUCHUH
pa3HbIMU LIBETaMU

11

N3o0pakenne ceueHnit
MUpPaMUJBL, KyOa 1
MIPHU3MBI, KOTOPBIC
MIPOXOAT uepe3 ux péopa.
N3obpaxenue
NepeceyeH sl MOITyYeHHbIX
IJIOCKOCTEM.
PackpamBanue
MOCTPOEHHBIX CEUSHUN
pa3HBIMU LIBETaMU

12

N3o0pakenne ceueHnit
upamMu/Ibl, Kyoa u
MPU3MBI, KOTOPBIE
MIPOXOAT uepe3 ux péopa.
N3o6pakenune
NepeceyeH sl MOTyYeHHbIX
IJIOCKOCTEH.
PackpamuBanue




MMOCTPOEHHBIX CEUCHUI
Pa3HBIMU LIBETAMU

13

N3o0paxeHne cedeHmit
nUpaMHIbl, Ky0Oa u
MPU3MBI, KOTOPBIC
MIPOXOJST uepe3 ux péopa.
N3o0paxkenue
[epPECEUYECHMSI IOy YEHHbIX
IJIOCKOCTEM.
PackpammBanue
MMOCTPOEHHBIX CEUCHUI
pa3HBIMH [IBETAMH

14

MeTton ciienoB ISt
MMOCTPOCHUS CEYECHUI

15

Meron cnenos nis
MMOCTPOECHUS CEUYCHHUI.
CaoiicTBa nepecevyeHuit
IPSIMBIX U IJIOCKOCTEH

16

Meron cnenos nis
IOCTPOECHUS CEUCHHU.
CaoiicTBa nepecevyeHnit
IPSIMBIX U IIJIOCKOCTEHN

17

[TocTpoeHue ceueHwmii B
nupamuie, Kyoe mo Tpém
TOYKaM Ha pEéOpax.
Co31aHne BHIHOCHBIX
YepTe)KeH 1 3alnCh II1aroB




MIOCTPOEHHUS

18

[TocTtpoenue ceuenuii B
nupaMue, Kyoe mo Tpém
TOYKaM Ha pEéOpax.
Coznanue BHIHOCHBIX
YEPTEXKEN U 3aMUCh AroB
MOCTPOEHUS

19

[TocTtpoenue ceuenui B
nupamme, Kyoe mno Tpém
TOYKaM Ha pEOpax.
CozniaHre BBIHOCHBIX
YEPTEXKEN U 3aIUCh IAroB
MOCTPOCHUS

20

[TocTtpoenue ceuenui B
nupamue, Kyoe mno Tpém
TOYKaM Ha pEOpax.
CozniaHre BHIHOCHBIX
YEPTEXKEN U 3aIUCh AroB
MOCTPOCHUS

21

IloBTOpEHME
wianuMerpun: Teopema o
IPOMOPIIMOHATBEHBIX
orpeskax. [logobue
TPEYTOJIbHUKOB

22

[ToBTOpEeHUne
miaHuMeTpun: Teopema
Menenas. Pacuets! B




CEYECHUAX HA BBIHOCHBIX
yeprexax. Mcropus
Pa3BUTHS TUIAHUMETPHUH U
CTEpEOMETpUHN

23

Kontponbnas padora
"AKCHOMBI CTEPEOMETPHUHU.
Ceuenus"

24

B3auMHoe pacnonoxeHue
IIPSIMBIX B IIPOCTPAHCTBE.
CkpemuBaromuecs
npsimele. [Ipusnaku
CKpELIUBAIOIIUXCS
npsameix. [lapamnensHeie
IIPSIMBIE B IIPOCTPAHCTBE

25

Teopema o CylecTBOBAaHUU
U €IMHCTBEHHOCTH MPSAMOMN
napajuiebHON JaHHOU
IIPSIMOM, IPOXOASAIIECH
Yyepe3 TOUKY MPOCTPAHCTBA
Y HE JIeXaIlel Ha TaHHOU
npsMoit. Jlemma o
MepeCceUeHUH
napauieIbHbIX MPSMBIX
IJIOCKOCTBIO

26

[TapajuienpHOCTB TpEX
npsMeIx. TeopeMa o Tpéx
NapaJuUIeIbHBIX NPSIMBIX.




Teopema o
CKPCIIUBAIOIINUXCA MTPSAMBIX

27

[TapanensHoe
IIPOEKTHPOBAHHUE.
OcHOBHBbIE CBOWCTBa
[apajuIeIbHOTO
IIPOEKTUPOBAHUS.
N300paxeHne pa3HbIX
¢duryp B napajieabHOM
MIPOEKLIUU

28

[lenTpanbHas npoexuus.
VYTroi1 ¢ COHANpaBIEHHBIMU
CTOPOHAMU. YTOJI MEXKIY
IPSIMBIMU

29

3agaun Ha TOKA3aTEIbLCTBO
M UCCJIEJOBaHHE,
CBSI3aHHEBIE C
PacIoIOKEHUEM TPSIMBIX B
MIPOCTPAHCTBE

30

[TonsiTuA: napaieabHOCTD
IIPSIMOM U IUIOCKOCTH B
npocrpaHcTse. [IpusHak
[apaJuIeIbHOCTU NPSIMON U
iockocTH. CBolicTBa
[IapaJUIEIbHOCTH NPSAMOU U
IJIOCKOCTH

31

FCOMCTpI/I‘{eCKI/Ie 3aJa4u Ha




BBIUHCIICHHUE U
JIOKa3aTeIbCTBRO,
CBSI3aHHEBIE C
MapajIeIbHOCTHIO MPSIMBIX
7 INIOCKOCTEH B
MPOCTPAHCTBE

32

[ToctpoeHnue ceuenus,
MPOXOJIAILETO Yepe3
JIAaHHYIO TIPSIMYIO Ha
YepTeKE U NapauieIbHOrO
Ipyrou npsamoit. Pacuér
OTHOIIEHUI

33

[TapannenpHas mpoexuus,
IIPUMEHEHUE /115
IIOCTPOEHHUS CEUEHUN KyOa
U Mapajuleenunena.
CaoiicTBa
napajuielienunena u
MIPU3MBI

34

[TapajutenpHbIE INIOCKOCTH.
IIpu3Hakyu napamiesbHOCTH
JIBYX TIJIOCKOCTEM

35

Teopema o
napaujiCJIbHOCTU U
CAUMHCTBCHHOCTHU
IJIOCKOCTH, MPOXOISIIEH
4yepes3 TOUKY, He




IIPUHAICKALTYIO TAHHOU
IUIOCKOCTH U CJIEJICTBUS U3
HeE

36

CBoiicTBa napauienbHbIX
IUIOCKOCTEN: O
NapajuIeIbHOCTU IPSAMBIX
nepeceyeHust pu
MIEPECEUCHUH JIBYX
HapauleIbHBIX MIOCKOCTEN
TpeTben

37

CaoiicTBa napaienbHbIX
IUIOCKOCTEN: 00 OTpe3Kax
MapaJuIeIbHBIX MPSAMBIX,
3aKJIFOUYEHHBIX MEXKTY
napajuIeIbHbIMU
IUIOCKOCTSIMM; O
MIEPECEYECHNH MPSIMOU C
JByMs ITapaJuIEIbHbIMU
IUIOCKOCTSIMHU

38

IToBTOpEHME: TEOpEMa
[Tudaropa Ha TIIOCKOCTH

39

IloBTOpEHUE:
TPUTOHOMETPUS
IPSIMOYTOJILHOT'O
TpEYroJIbHUKA

40

CoiicTBa Ky0a u
IPSMOYTOJIBHOTO




napajjiciicnuincaa

41

Brruncnenue =
OTpE3KOB B Ky0e U
PSIMOYTOJIBHOM

napaJuielenumese

42

IlepnieH qUKYISAPHOCTD
IIPSIMOM U IUIOCKOCTH.
IIpusHax
NEPIEHAUKYIJIIPHOCTH
IIPSIMOM U IUIOCKOCTHU

43

IlepnieH UKy IAPHOCTD
IPSIMOM U TNIOCKOCTH.
IIpusHax
NEPIEHAUKYJIIPHOCTH
IIPSIMOM U IUIOCKOCTHU

44

Teopema o cyiiecTBOBaHUU
M € JUHCTBEHHOCTH
MPSMOU, IPOXOIALLIEH
4yepes TOUYKY MPOCTPaHCTBA
Y NIEPIICHIUKYIISIPHOM K
IIOCKOCTH

45

IImockoctu n
MEePTICHANKYJISIPHBIE UM
MpsIMbIE B MHOTOTpaHHUKaX

46

IIimockoctu n
MEePICHANKYJISIPHBIE UM
MpsIMbIE B MHOTOTpaHHUKaX




47

Ilepnenaukyisip u
HakJIoHHas. [Toctpoenune
NEPIIEHIUKYJIApa U3 TOUKU
Ha MPAMYIO

48

Ilepnenaukyisip u
HakJIoHHas. [Toctpoenune
NEPIIEHUKYJIApa U3 TOUKU
Ha MPAMYIO

49

Teopema o Tpéx
NepreHANKYIIsApax (mpsmas
u oOpaTHas)

50

Teopema o Tpéx
HepreHIuKyIsapax (mpsmas
u oOpaTHas)

51

Yron mexmy
CKPEITUBAIOIIMMHUCS
MPSMBIMHU

52

[Touck nepneHUKYISIPHBIX
MPSIMBIX C TIOMOIIBIO
MePIEHANKYISIPHBIX
IUIOCKOCTEH

53

OpTtoronanbHoe
MIPOEKTUPOBAHUE

54

[TocTpoenue ceuenwmii Kyoa,
IIPU3MBI, IIPABWIBHOU
UPAMHUJIBI C TOMOIIBIO




OPTOTOHAJIBHOM MPOEKIINH

55

[TocTpoenue ceuenwmii kyoa,
IIPU3MBI, IIPABUIBHOU
MUPAMHUJIBI C IOMOIIBIO
OPTOTrOHAJIBLHOM MPOEKIIUH

56

CummMmeTtpus B
IIPOCTPAHCTBE
OTHOCHUTEJIBHO IIJIOCKOCTH.
IInockocTy cUMMETpPUH B
MHOTOTpaHHHMKaX

57

[Tpuznak
NEePHEHANKYISIPHOCTH
MPSIMOU U TUIOCKOCTH KaK
CIIECTBUE CUMMETPUU

58

[IpaBuibHBIE
MHOTOTpaHHHUKH. Pacuér
paccTosHUM OT TOYKHU 10
IJIOCKOCTH

59

[IpaBuibHBIE
MHOTOTpaHHUKH. Pacuér
paccTosHUM OT TOYKHU 10
TUIOCKOCTH

60

Crioco0Ob! OMyCTHUTH
MEPIEHIUKYIAPHL:
CUMMETpPHUS, CABUT TOUKU
0 TIapajuIeIbHON MPSIMOM




61

CaBur 1o HenapauienabHON
IIPSIMOi, U3MEHEHHE
paccTosHUI

62

Kontponbnas pabora
"B3aumHOE pacIioynoxeHue
IIPSIMBIX U IJIOCKOCTEN B
npocTpaHcTse"

63

IToBTOpEHME: YroaI MEXAY
IIPSIMBIMU Ha IUIOCKOCTH,
TPUTOHOMETPUS B
IIPOU3BOJIBHOM
TPEYTOJIbHUKE, TEOpEMA
KOCHHYCOB

64

IToBTOpEHME: yroa Mexny
CKPEIINBAIOIIUMUCS
IPSIMBIMU B IIPOCTPAHCTBE

65

FGOMeTpI/I‘{eCKI/Ie MCTOABI
BBIUUCJICHUA yTJIa MCKAY
NpAMbIMH B
MHOI'OIrpaHHHUKax

66

JIByrpaHHbIi yToJI.
CBOICTBO JTMHEHUHBIX YTIIOB
JIBYTPAHHOTO yria

67

[lepnenaukysipHbIe
w1ockocTH. CBOKCTBA
B3aMMHO
NEPIECHIUKYJIAPHBIX




IJTIOCKOCTEN

68

IIpusHax
NEPIEHIUKYISIPHOCTU
IJIOCKOCTEMH; TEOpEMa O
IIPSIMOM TEpeceUeHus IByX
IJIOCKOCTEN
NEePIIEHIUKYIIPHBIX
TPETbEU MIIOCKOCTH

69

IIpssMOyTOJIbHBIN
napasuieNienume; Kyo;
W3MEPEHUSI, CBOMCTBA
MPSIMOYTOJIBHOTO
napasuieJenunea

70

Teopema o nuaroHanu
MPSIMOYTOJIBHOTO
napajienenuneaa u
CJIEZICTBHUE U3 HEE

71

CTepeOMeTpI/I‘{CCKI/Ie n
MMPUKIIAAHBIC 3a1a4HU,
CBsA3aHHBIC CO B3aMMHBIM
PacCIioJIOKCHUCM TIPSIMBIX U
IJIOCKOCTH

72

[ToBTOpEHwUeE:
CKpELIUBAOIIHECS
MpsIMbIE, MapajlIeIbHbIE
IUIOCKOCTH B CTaHIaPTHBIX
MHOT'OTPaHHHUKAX




73

[Tapa mapannenbHbIX
IUIOCKOCTEH Ha
CKPEITUBAIOIIHNXCS
MPSIMBIX, PACCTOSTHHE
MEXIY
CKpCIIUBAOIIUMHUCA
MPSIMBIMHU B TIPOCTHIX
CUTYaIUsIX

74

PaccrostHue oT TOYKH 110
IJIOCKOCTH, PACCTOSTHUE OT
MIPSIMOM 10 TUIOCKOCTH

75

Beruncnenue paccrossHun
MEXIY
CKPEILIMBAOIINMUCS
MIPSIMBIMH C IIOMOIIBIO
MEPIEHANKYJISIPHON
IUIOCKOCTH

76

TpéxrpanHslii yro,
HEPAaBEHCTBA IS
TPEXI'PaHHBIX YTJIOB.
Teopema [Iudaropa,
TEOpEMbl KOCUHYCOB U
CUHYCOB JJIsl TPEXTPAHHOTO
yria

77

DeMeHTHI ChepruIecKoil
T€OMETPHH: T'€0/Ie3MUECKHE
JMHUM Ha 3emiie




78

KonTtponbHas pabota
"Vrubl u paccrossHus"

79

Cucremaru3anus 3HAHUNA
"MHOrorpaHHuK U €ro
3JIEMEHTHI"

80

ITupamuna. Bunsl
nupamu. [IpaBunbpHas
nupamua

81

[Ipuzma. Ipsimas u
HAKJIOHHAs TPU3MBI.
[IpaBunpHas nmpuzma

82

[Ipsamoii mapaienenumnen,
MPSIMOYTOJIbHBII
napasuiesienunes, Kyo

83

Beimrykieie
MHOTOIpaHHMKHU. Teopema
Ditnepa

84

Beimykiieie
MHOTOrpaHHMKHU. Teopema
Oitnepa. [IpaBuibHbIC U
IIOJIYIIPABUIIbHBIE
MHOTOI'PaHHHUKH

85

Kontponbnas pabora
"MHororpanHuku"

86

IlonsTue BCKTOpa Ha
IIJIOCKOCTH U B




IIPOCTPAHCTBE

87 CymMma BEKTOpOB

88 PazHnocTth BEKTOpOB

89 [IpaBuno mapannenenunena

90 YMHOX€EHNE BEKTOpa Ha
YHCIIO
Pa3znoxenue Bexropa no

01 0a3ucy TpEéx BEKTOPOB, HE
JIe)KaIUX B OJHOMN
IUIOCKOCTH

92 CkansipHO€ IpON3BE/IEHUE

93 Boeruucnenue yria Mexay
BEKTOpPaMH B IIPOCTPAHCTBE

04 [Ipocreiimne 3a1auu ¢
BEKTOpaMHU

95 IIpocreiimne 3anauu ¢
BEKTOpaMHU

96 IIpocreiimue 3anauu ¢
BEKTOpaMHU

97 [Ipocreiimue 3agauu ¢
BEKTOpaMHU

08 Ob6o0061eHue u
cUCTEeMaTu3alus 3HaHUU

99 O060061eHue u

cUCTEMAaTHU3allUs 3HAHUUN




Hrorosast KoOHTpOJILHAA

100 P |
pabora
Hrorosast KOHTpOJILHAA

101 P |
pabora
O06001IeHNE U

102 m 5 1
CHUCTEMAaTHU3allNs 3HAHUH

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102




11 KJTACC

Ne
n/
n

Tema ypoka

KoaunyecTBo 4acos

Bcero

KonTposabHbie
padoThbI

IIpakTyeckue
padoTsI

JlaTta
H3y4YEeHHSHA

IToBTOpEHME TEMBI
"KoopauHartsl BEKTOpa Ha
IUIOCKOCTH U B
pocTpaHcTBe"

[ToBTOpEHKE TEMBI
"CxansipHoe
IIPOU3BEICHNE BEKTOPOB"

[ToBTOpEHME TEMBI
"Beruucnenue yria
MEXJly BEKTOpaMU B
npocTpaHcTse"

[ToBTOpEHME TEMBI
"VpaBHEHHE IPSIMOH,
MPOXOJAILIEH Yepes3 1B
TOYKHU"

YpaBHEHHUE IIJIOCKOCTH,
HOpMAaJlb, ypaBHEHHUE
IUIOCKOCTH B OTPE3Kax




YpaBHEHHE IOCKOCTH,
HOpMaJIb, ypaBHEHUE
IUIOCKOCTH B OTpe3Kax

BexropHoe
IIPOU3BEICHUE

JIunelinble HEpAaBEHCTBA,
JIMHENHOE
[IPOrPaMMHUPOBAHUE

JInHeliHbIe HEPABEHCTRA,
JIMHEWHOE
MIPOrpaMMUPOBAHUE

10

AHaNTUTUYECKUE METObI
pacuéra yria Mexuay
IpPSIMBIMU B
MHOTOTpaHHHUKaX

11

AHaTHYECKIE METOABI
pacdéra yriia Mex1y
IJIOCKOCTSMH B
MHOTOI'PAHHUKAX

12

dopmyJia pacCTOSAHUS OT
TOYKH OO0 IIJIIOCKOCTHU B
KOOpAMHATax

13

HaxoxneHnune pacctossHuit
OT TOYKH JI0 IIJIOCKOCTH B
KyOe

14

Haxoxnaenue paccrosHuit




OT TOYKH J0 INIOCKOCTH B
MPaBWIBHOW UpamMue

15

Kontponbhas pabora
" AHaTUTUYECKAS
reomeTpus"

16

Ceuenus
MHOTOTPAaHHHUKOB:
CTaH,Z[apTHBIe
MHOTI’ OFpaHHI/IKI/I

17

Ceuenus
MHOTOT'PaHHHKOB: METO/]T
CIIEZIOB

18

Ceuenus
MHOTOT'PaHHHUKOB:
CTaHJapTHBIE TUIOCKOCTH,
MepPECeUCHHSI MPSIMBIX 1
IUIOCKOCTEH

19

[TapannensHble npsMbIe U
IUIOCKOCTH:
napaie/IbHble CEUSHUS

20

[TapayenpHble psAMBbIE U
TUIOCKOCTH: PACUET
OTHOIIIEHUI

21

[TapayienpHble psAMbIE U
IUIOCKOCTH: YIJIBI MEXAY
CKpELIMBAOIIMMUCS




MMPAMBIMHA

22

IlepnenauKyIsipHbIE
MMPAMBIC U ITJIOCKOCTHU:
CTAaHAAPTHBIC Iaphbl
NEPNCHAUKYJIAPHBIX
IUIOCKOCTEH U MPSAMBIX,
CUMMETPUHU
MHOI'OIrpaHHUKOB

23

IlepnenauKysipHbIE
IIPSIMBIE U IJIOCKOCTH:
TeOpeMa O Tpex
NEPIEHANKYIIIpax

24

[TepnenukynspHble
IPSIMBIE U TNIOCKOCTH:
BBIYUCIICHUS JUIUH B
MHOTOI'paHHHKaxX

25

[ToBTOpEHUE: TUTOMIATH
MHOTOYTOJIbHHKOB,
(bopMyJIBI TSI TITOMIAJICH,
coo0paxeHus moAo0us

26

[ToBTOpCHME: MIOMIAIH
MHOTOYTOJIbHUKOB,
(bopMyIIBI IS TIIOMIAICH,
COOOpakeHHS TI0T00MS

27

[ToBTOpEHME: TUIOIAAN
MHOTOYTOJILHUKOB,
(hopMyJITBI IS TUTOTITAZICH,




COOOpakeHHs TIOT00Ms

28

[Tmomaau ceuenunii
MHOTOTPaHHUKOB:
IUIOIIAHU TIOBEPXHOCTEM,
pa3pe3aHus Ha 4acTH,
COOOpaXkeHHs TI0100Ms

29

[Tmomaau ceuenunii
MHOTOIPAHHUKOB:
IUIOLIAH TIOBEPXHOCTEH,
pa3pe3aHus Ha 4acTu,
CO00paxeHus Mogo0us

30

KontponbHas pabota
"IToBTOpEHME:
MHOTOTPaHHUKH, CEYEHUS
MHOTOTPaHHUKOB"

31

0O0BéM Tenna. O0beEM
PSIMOYTOJIBHOTO
napasuieNienunen1a

32

3amaun 00 yaABOCHUHN
Ky0a, 0 KBagparype Kyo0a;
0 TPUCEKIUH yTiia

33

CrepeomeTpuueckue
3aj71auu, CBS3aHHBIC C
00BEMOM
IPSIMOYTOJIBHOTO
napaJulenenuneaa




34

[IpuknaaHeie 3aga4u,
CBSI3aHHBIE C
BBIYHCIIEHHEM 00BEMa
MPSIMOYTOJIEHOTO
napa’suiesnienumena

35

O0BEM IIpsIMON TPU3MBI

36

CrepeomeTpruueckue
3aj1auul, CBS3aHHBIE C
BBIUUCIICHHEM 00BEMOB
IIPSIMOM IPU3MBI

37

[Tpuxnagssie 3anauu,
CBsI3aHHBIE C 00BEMOM
IIPSIMOM IPU3MBI

38

Brruucienue o0EMOB
TEJ C IIOMOIIBIO
OIPEIEIIEHHOTO
uHTerpana. Oobém
HAKJIOHHOU MPU3MBI

39

Brruucienue o0EMOB
TEJ C IOMOILBIO
OIPEIETIEHHOTO
uHTerpana. Oobém

U paMUIbI

40

dopmyna 06bEMa
nupamuibl. OTHOLLIEHHE
00BEMOB ITUPaMUJL C
00IIUM yTIIOM




41

dopmyna 00bEMa
nupaMuel. OTHOLIEHHE
00BEMOB MTUPaAMU]L C
00LINM YIJIOM

42

CrepeomeTrpuueckue
3aJlauyu, CBA3aHHBIC C
00bEMaMK HAKJIOHHOM
TIPU3MBI

43

CrepeomeTpuueckue
3a/1a4M, CBS3aHHBIC C
00bEMaMu UPaMHUIBI

44

[TpuxnagHbie 3a1a4H 110
teme "O0bEMBI TEN",
CBSI3aHHBIE C 00BEMOM
HAKJIOHHOM IPU3MBI

45

[TpukmagHbIe 3a1a4M 110
TeMe "OOBEMEI TET",
CBSI3aHHBIE C 00BEMOM
UPAMUJIBI

46

[Ipumenenne 06bEMOB.
Beruuciienue paccrostHus
JI0 TUTOCKOCTH

47

KonTponbHas pabota

"

"O0bEM MHOTOTpaHHHUKA

48

HummHapuyeckas
MMOBEPXHOCTb,
obpa3zyromue




UAJIMHIPUYECKOMN
MMOBEPXHOCTHU

49

HMumuuap. [psamon
KpyTOBOM LIMIUHJP.
[Tmonmaar NOBEPXHOCTH
LUIUHAPA

50

Konunueckas
MOBEPXHOCTH,
o0pa3yronime KOHUIeCKOn
nosepxHocTu. Konyc

51

Ceuenue koHyca
IUIOCKOCTBIO,
napauleIbHON INIOCKOCTH
OCHOBaHUs

52

VYceuéHHblil KOHYC.
N3o6paxeHre KOHyCOB U
yCeUEHHBIX KOHYCOB

53

ITnomans OOKOBOM
MOBEPXHOCTH U MOJHOMN
MOBEPXHOCTU KOHYCa

54

[Tnomaae 60koBOM
MMOBEPXHOCTH U MOJHOMN
MMOBEPXHOCTH KOHYyCa

55

CrepeomeTpuueckue
3a/1a44 Ha
JI0Ka3aTeIbCTBO U
BBIYHCIICHHE,




MMOCTPOCHUEM CEUCHU I
OUIMHOPA, KOHyca

56

CrepeomeTrpuueckue
3a/lauy Ha
JI0Ka3aTesIbCTBO U
BbIYHCIICHUE,
MMOCTPOCHUEM CEUCHUI
OUIMHAPA, KOHyca

57

[IpuknanHeie 3agayu,
CBSI3aHHBIE C IUIMHIAPOM

58

[Tpuknagabie 3a1a4u,
CBSI3aHHBIE C LIUIUHAPOM

59

Cdepa u map

60

[lepeceuenue chepsl u
1apa ¢ IIOCKOCTBIO.
Kacanue mapa u cdepsl
IIOCKOCTBIO. Bua n
n300paxKeHue mapa

61

[lepeceuenue chepsl u
1apa ¢ IIOCKOCTBIO.
Kacanue mapa u cdepsl
IUIOCKOCTBIO. By u
n300paxkeHue mapa

62

VYpaBuenue chepsl.
[Tnomane chepsl u eé
qacTeu




63

Cummertpust chepsl u
mapa

64

CrepeomeTpuueckue
3a7auu Ha
JIOKa3aTeNbCTBO U
BBIYUCICHUC, CBA3aHHBIC
co chepoii u mapom,
MIOCTPOEHUEM HX CEUCHUI
TUIOCKOCTBIO

65

CrepeomeTpuueckue
3aa4d Ha
JIOKa3aTeNbCTBO U
BBIYUCICHUC, CBA3aHHBIC
co chepoii u mapom,
MIOCTPOEHUEM HX CEUYCHUI
TUTOCKOCTBIO

66

[IpuknanHeie 3agayu,
CBsI3aHHBIE CO cpepoii
mapom

67

IloBTOpEHUE:
OKpPY>KHOCTb Ha
IUIOCKOCTH, BBIYHACIICHUS
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