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HOACHUTEJIBHAS 3AIIMCKA

["'eoMeTpus sBIsIETCS OAHUM M3 0A30BBIX KYPCOB HAa YPOBHE CPETHETO OOIIETO
oOpa3oBaHus, TaKk KaK OOECIEeYMBAeT BO3MOXXHOCTh W3YyUYECHHS JUCHHUIUIUH
€CTECTBEHHO-HAYYHOW HAIPABICHHOCTH M TMPEAMETOB T'YMAaHHTAPHOTO ITUKJIA.
[TockoBbKY JTOTHYECKOE MBITTUICHHE, (POPMHUPYEMOE TTPH U3YUECHUN 00yIaAFOIIUMHUCS
MOHATUHHBIX OCHOB TEOMETPHH, TPH JOKa3aTeIhCTBE TEOPEM M IOCTPOSCHUHU
IIETIOYKH JIOTUYECKUX YTBEPXKACHUH MPU PEIICHUH TCOMETPUICCKUX 3a/1a49, YMCHHE
BBIIBUTATh W OINPOBEPraTh THIIOTE3bl HETOCPEACTBEHHO WCIIONB3YIOTCA TIPH
pEIICHNH 3a7a4 €CTECTBEHHO-HAYYHOTO ITUKJIA, B YaCTHOCTH (DH3UYECCKUX 3a]1a4.

Llens ocBOeHUS MporpaMMbl yueOHOTO Kypca «I'eoMeTpus» Ha yriyOoJIEHHOM
YPOBHE — Pa3BUTHE HHIUBUIYATBHBIX CIOCOOHOCTEH 00YJaIoNuXCs MPU U3YUCHUN
IrCOMETPUHU, KaK COCTABJIAIONICH TIpeAMETHOH oOnacth «MaTemaTuka W
nH(POpMATHKa Yepe3 o0ecreuyeHue BO3MOKHOCTH MTPUOOPETEHUS U UCTIOIb30BAHHMS
0oJjiee TIIyOOKUX TEOMETPUYCCKUX 3HAHWHA U JEHCTBUH, CIICU(PUIHBIX TEOMETPHH,
¥ HEOOXOTMMBIX JIUIS YCIEITHOTO MPOPECCHOHAIEHOTO 00pa30BaHMs, CBI3aHHOTO C
HCII0JIb30BAaHUEM MAaTEMATHUKH.

[IpuopuTeTHRIMU 3ajadyaMy Kypca TE€OMETPUH Ha YyTriayOJIEHHOM YpOBHE,
PACHIUPSIOMIMMH U YCHIMBAIOIIUME Kypc 0a30BOT0 YPOBHSI, SIBISIOTCS:

pacuIpeHye MpeCcTaBICHUs] 0 TEOMETPUH KaK YaCTH MHUPOBOUW KYJIBTYpPHI H
dbopmMupoBaHUE OCO3HAHUS B3aUMOCBS3U T€OMETPUH C OKPYKAIOIIUM MUPOM;

dbopMupoBaHuE TMPEICTABICHUS O TNPOCTPAHCTBEHHBIX (GUTypax Kak o
BOKHECHUIINX MAaTeMAaTHYCCKUX MOJEIAX, MO3BOJISIOIMIMX OIMKUCHIBATh U HU3y4aTh
pasHbIC SABJICHUS OKPY’KAIOIIETO MUPA, 3HAHUE MTOHATHMHOTO arapara 1o pasaeiy
«CrepeomeTpus» yueOHOTo Kypca reOMeTpHH;

dbopmupoBaHue YMEHHUS BJIQJETH OCHOBHBIMH MOHATUSIMH 0
MIPOCTPAHCTBEHHBIX (UTypaX M HMX OCHOBHBIMH CBOWCTBAMH, 3HAHUE TEOPEM,
dbopMylT U yMEHHE WX TPUMEHATHh, YMCHHS JOKa3bIBaTh TEOPEMBbI M HAXOJUTh
HECTaHIapTHHIC CITOCOOBI PEIICHUS 3a1aY;

dbopMupoBaHuEe YMEHHUS paclo3HaBaTh HA YEPTEKaxX, MOACISIX U B PeaIbHOM
MHpE MHOTOTPaHHHUKM M Teja BpalleHUs, KOHCTPYHUPOBATh T'€OMETPUUYSCKHUE
MOJIENIN;

dbopMupoBaHUEe TMOHUMAHHUS BO3MOXXHOCTH aKCHOMATHYECKOTO ITOCTPOCHUS
MaTeMaTHYeCKUX TEOpui, (POpMHpOBaHWE MMOHHMAHUS POJTM AKCHOMATHUKH IIPH
MPOBEJICHUY PACCYKICHUM;

dbopMupoBaHUE yYMEHHS BIIAJCTh METOJAMH JOKa3aTEIbCTB M aJTOPHTMOB
peleHus, YMEHHSI MX IPUMCHSITh, IIPOBOIUTH JOKa3aTSIbHBIC pACCYKICHUS B X0JIC
pEeIICHUs CTEPEOMETPUYCCKUX 3aJad W 3aJad C IMPAKTHYCCKUM COACPIKAHHEM,
dbopMupoBaHUE TPEACTABICHUS O HEOOXOAWMOCTH  JOKAa3aTeIbCTB  IIPH



000CHOBaHMHM MaTEMATUICCKUX YTBEPKICHUN U POJIM aKCHOMATHUKH B TIPOBEICHHUH
JIEAYKTHBHBIX PACCYKICHUMN;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTEIUICKTYaJIbHBIX M  TBOPYECKUX
CrocOOHOCTEM 00yUaroImMXCs, MO3HABATEILHON aKTUBHOCTH, HUCCIIEIOBATEIBCKUX
YMEHUH, KpUTHIHOCTH MBIIUICHUS, HHTEpECca K N3yUYCHUIO T€OMETPHH;

dbopmupoBanue (HYHKIIMOHATHLHOW TPaAaMOTHOCTH, PEJICBAHTHONW T'€OMETPHHU:
YMEHHUSl paclo3HaBaTh IMPOSIBICHUS TEOMETPUYCCKUX TIOHATHHA, OOBEKTOB U
3aKOHOMEPHOCTEH B PCaIbHBIX JKU3HEHHBIX CUTYalUSIX M MPU U3YYCHUH JIPYTUX
y4eOHBIX  MPEAMETOB, TMPOSIBJICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICITMPOBAHMS PEANTBHBIX CHTYallUld, WCCIICIOBAHUS TOCTPOCHHBIX MOJIEICH,
WHTEPIIPETAIIUN TTOJTYYCHHBIX PE3YyIbTaTOB.

OCHOBHBIMH COJICpXKATEIBHBIMH JTUHUSAMH y4eOHOTO Kypca «I'eomeTpus» B
10-11 xmaccax sBusroTcsa: «[IpsgMble W IUIOCKOCTH B TPOCTPAHCTBEY,
«MHororpanHukn», «Tema  BpameHus», «BekTopel W  KOOpPAMHATH B
MPOCTPAHCTBEY, «JIBIIKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo ®PI'OC COO TpebGoBaHHE «YMETh OIEPUPOBATH
HOHSTHSIMUY, PEICBAaHTHBIMHA IT'€OMETPUN Ha yIITyOJIEHHOM ypoBHE 00ydeHHs B 10—
11 xmaccax, OTHOCHTCS KO BCEM COZEp>KaTelIbHBIM JIMHHUSAM Yy4eOHOTro Kypca, a
dbopMuUpoBaHUE  JIOTUYECKMX YMEHHUH  pacrlpefessieTcsi He TOJbKO IO
coJiep KaTeNIbHbIM JIMHUAM, HO U 10 rogam oOydenus. Coaepikanue oOopa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTam ocBoeHusi denepanbHoii padoueit
IPOrpaMMBbl, PACTIPENCIEHHBIM O ToJaM OOY4YeHUs, CTPYKTYPHPOBAHO TaKUM
0o0pa3om, 4TOOBI KO BCEM OCHOBHBIM, MPHHIIUITHAILHBIM BOIIPOCcCaM O0yJaronuecs
oOpamaJiuch  HEOJHOKpPaTHO. OTO  TMO3BOJIAET OPraHW30BaTh  OBJAJCHHE
Tr€OMETPUUYECCKUMU MOHSATUSMU U HABBIKAMU TMOCIIEIOBATENBHO U MOCTYIATEIBHO, C
cOOJII0/IeHNEM TPUHIIAIIA IPEEMCTBEHHOCTH, @ HOBbIE 3HAHMS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPHUUYECKHX MPECTaBICHUN O0YYaIOMUXCs, PACIIUPssa U yrayOmsis
e€, o0pa3yst MpOYHbIE MHOKECTBEHHBIC CBSI3H.

[lepexon kK U3y4eHUIO TEOMETPUU Ha YTIIyOJIEHHOM YPOBHE MO3BOJISET:

co3gath ycnoBus qans  guddepeHnnanuu  00ydeHHS,  TOCTPOCHHS
WHJVMBUAYaJbHBIX 00pa30BaTENIbHBIX MPOrpaMM, OOECHEUYUTh YIIIyOJIEHHOE
M3y4YeHHE TEOMETPHH KaK COCTaBIsomel yueOHoro mpeamera « MaTtemaTukay;

MOJITOTOBUTHh OOYYAIONIUXCS K TMPOJODKCHUIO HW3YYCHUS MATEMATHUKH C
yaéToM BBIOOpa Oyaymiel mpodeccuu, obecrednBasi MPEEMCTBEHHOCTh MEXITY
o01uM 1 IpodeccHoHaIbHBIM 00pa30BaHUEM.

Ha wusyuenme yueOHOro Kypca «['eomerpusi» Ha yriryOJIEHHOM YpOBHE
orBogutcs 204 waca: B 10 ximacce — 102 gaca (3 gaca B Henenmo), B 11 kimacce — 102
yaca (3 yaca B HEJIeJIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

IIpsiMble U IVIOCKOCTH B MPOCTPAHCTBE

OCHOBHBIE  TIOHATHSL  CTEpEOMETpUU. Touka, mOpsMas, IIOCKOCTb,
npocTpancTBO. [loHsTHE 00 aKCMOMATUYECKOM IOCTPOCHUU CTEPEOMETPHM:
AKCUOMBI CTEPEOMETPHUU U CIICICTBUS U3 HUX.

B3anmHoe pacnosiokeHue MpsSMBIX B MPOCTPAHCTBE: NEPECEKAIOIIUECS,
napajuieibHble U CKpelluBaromuecs mnpsiMble. [IpU3HAaKW CKpENMBaIOIINXCS
npsiMbIX. [lapanienbHOCTh NPSIMBIX U TIJIOCKOCTEHN B IMPOCTPAHCTBE: NapajlieIbHbIC
psIMbIE B IPOCTPAHCTBE, MAPAIIICIBHOCTh TPEX MPAMBIX, NaPaICIIbHOCTD NPSIMON
u 1ockoctu. [lapannenbHoe W IEHTpalbHOE NPOEKTHUPOBAHUE, H300paKeHHE
¢uryp. OCHOBHbIE CBOMCTBa MapauIeNbHOIO MpoeKTHpoBaHus. M3o0pakeHue
buryp B mapamienbHON MPOSKIMHU. YTJIBI C COHANPABIEHHBIMU CTOPOHAMHM, YTOJ
MEXy TpsMBIMU B mpocTpaHcTBe. [lapaiienbHOCTh TIIOCKOCTEH: NapasuiebHbIe
IJIOCKOCTH, CBOMCTBa napajuiesIbHbIX IJIOCKOCTEM. IIpocreitine
NPOCTPAHCTBEHHbIE (DUTypbl HAa IUJIOCKOCTH: TETpadlp, Mapajuielenunes,
NOCTPOEHUE CEUCHHIA.

[lepneHAUKYJISPHOCTD MPAMON M IUIOCKOCTH: NEPNEHAUKYJIPHBIE MIPSIMBIE B
IPOCTPAHCTBE, MPSMBbIE MApPAJUIENbHBIE W NEPHNEHAUKYISPHBIE K IUIOCKOCTH,
OPU3HAK TEPIEHANKYJISIPHOCTH TMPSMOW U IUIOCKOCTH, TEOpeMa O NpsMOH
NEPIICHIUKYIISPHOU IJIOCKOCTH. OpToronanpHOE IIPOCKTUPOBAHUE.
[lepnieHAUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 TJIOCKOCTH, PACCTOSIHUE
OT TIPSIMOM JI0 TTOCKOCTH, MTPOEKITNS GUTYPHI HA TUIOCKOCTh. [leprieHuKyIsspHOCTD
IJIOCKOCTEU: MPU3HAK IEPIEHINKYJSIPHOCTH ABYX IUIOCKOCTEH. Teopema O TpEX
MEPIICHANKYJIIAPAX.

Yriael B MPOCTPAHCTBE: YroJl MEXAY IPSMOW U IUIOCKOCTBIO, JBYTPaHHBIN
YIOJI, TMHEWHBIM yroJl ABYTPAHHOTO yria. TpEXrpaHHbIA U MHOTOIPaHHBIE YTJIbI.
CBoiicTBa MJIOCKUX YTJIOB MHOTOTPaHHOTO yria. CBOMCTBA MIIOCKUX U ABYTPAHHBIX
YIJIOB TPEXTPAHHOTIO yriia. TeopeMbl KOCHHYCOB U CUHYCOB ISl TPEXTPAHHOTO YIJIa.

MHoOrorpaHHMuKH

Bunpl MHOrorpaHHukoB, pa3BépTka MHOrorpansHuka. [lpusma: n-yrosbHas
npu3Ma, IpsiMasi ¥ HaKJIOHHAs TTPU3MBI, OOKOBasi M MOJTHAS TTOBEPXHOCTH MPU3MBI.
[Tapannenenunen, npsSAMOYTrOJIbHBIM NapaUIEIEUNE] U €ro cBoMcTBa. Kparyaiimue
IyTH HAa TOBEPXHOCTH MHOrorpanHuka. Teopema Ounepa. I[IpocTtpaHcTBeHHas
teopema ITudaropa. Ilupamuaa: n-yrosibHas nupamua, IpaBuibHAs U yCeUEHHAs
nupamusibl. CBolicTBa pébep U OOKOBBIX TIpaHel MNPaBWIbHOM MUpPaMUIBL.
[IpaBunbHBIE MHOTOTPAHHUKH: IPaBWIbHAS IpU3Ma M NpaBWIbHAs MNHPAMUIA,



MpaBUJIbHAs TPEYTOJIbHASI TMpaMUa U PaBUIIbHBIN TeTpasap, Ky0. [IpencraBnenue
O IPaBUJIBHBIX MHOTOTPAHHUKAX: OKTAAP, NOAEKAdAP U UKOCAdIP.

Briuncnenue 5JI€MEHTOB MHOTOTPAHHHMKOB: pE&Opa, AMAaroHaiad, YTJbl.
[Inomaas OOKOBOM MOBEPXHOCTH M TIOJHOM MOBEPXHOCTH MPSAMOU IPHU3MBI,
IJI0LIAAb OCHOBAHMM, TeOpeMa 0 OOKOBOM MOBEPXHOCTH IpsiMoit ipu3Mel. [ nomansb
OOKOBOM MOBEPXHOCTH M TMOBEPXHOCTH NPABWIBHOW NHPAMHU[bI, TEOpeMa o
IJIOIIAAM YCEUYEHHON IMpPaMUbL.

CummMmeTpuss B NOPOCTPAHCTBE. ODJIEMEHTbl CHMMETPHM  IMPABHIBHBIX
MHOTrOrpaHHUKOB. CHMMETpuss B NPaBWIBHOM MHOTOTPaHHUKE: CHUMMETPHS
napajulesenuneaa, CUMMETPUS MPAaBUJIBHBIX IIPU3M, CUMMETPHUSA NPABUIbLHOMU
IAPaAMUIBI.

BekTopsI 1 KOOPAUHATHI B IPOCTPAHCTBE

[ToHATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOp, JIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOpPHl KOJUIMHEApPHBIC, COHAIIPABJIEHHbIE M  IPOTUBOIIOJIOXKHO
HaIlpaBJICHHbIE BEKTOPBI. PaBEHCTBO BEKTOPOB. JIeHCTBUS C BEKTOPAMU: CIIOKEHUE
U BBIUUTAaHUE BEKTOPOB, CyMMa HECKOJBKHUX BEKTOPOB, YMHOXXEHHME BEKTOpa Ha
yucio. CBOMCTBA CIIOXKEHUSI BEKTOPOB. CBOMCTBA YMHOKEHHSI BEKTOPA HA YUCIIO.
IlonsaTe KOMIUTaHAapHBIE BEKTOPBL. lIpU3HaK KOMIUTaHAPHOCTH TPEX BEKTOPOB.
IlpaBuiio mapamienenunena. Teopema O pas3IoKEHHH BEKTOpa IO TPEM
HEKOMIUIAHAPHBIM  BekTOpaM. IIpsAMoyrosbHass  cucreMa  KOOpAMHAT B
npoctpadcTBe. Koopaunatel BekTOpa. CBA3b MEXAYy KOOpAMHATaAaMU BEKTOpa U
KOOpJAMHATaMU TOYEK. YTOI Mexay Bekropamu. CKalspHOE NpOU3BEACHUE

BEKTOPOB.
11 KJIACC

TeJsia BpaleHus

[loHsTHS: MWIMHIpPUYECKAs TIOBEPXHOCTh, KOHWYECKas TOBEPXHOCTH,
chepudeckass TOBEPXHOCTh, oOOpasylonue moBepxHocTeid. Tema BpaiieHus:
MUINHIP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzanMmHoe pacmnonoxenue cheps
U IJIOCKOCTH, KacaTelbHasl IIOCKOCTh K cdepe. M300pakeHre Ten BpalleHus Ha
miockoctu. Pa3BépTka munmHapa u konyca. Cummerpust chepsl u mapa.

O6béMm. OcHoBHBIE CBoOiicTBAa 00BEMOB Ten. Teopema 00 o00BEME
MPSIMOYTOJILHOTO Tapajuienenurena u cieactBus u3 He€. OObEM mpsiMoi U
HAKJIOHHOW TPU3MBI, MIJIWHIAPA, TUpaMHUIbl U1 KoHyca. O0BEM Imapa u MapoBOTO
CerMeHTa.

KoMOuHanuy Tem BpamieHuss ¥ MHOTOTrpaHHUKOB. [Ipw3ma, BmucanHas B
[MWINHAP, OMHCAaHHAs OKojJo unwiauHApa. Ilepecedenme cdepbl m mapa c
miockocThio. Kacanme mrapa u cdepsl miockocTeio. [loHATHE MHOTOTpaHHHKA,
OMMMCAHHOTO OKOJO c(depbl, cdepsl, BIUCAHHON B MHOTOTPAHHHUK WA TEJO
BpAIICHMS.



[Tnomans MOBEPXHOCTH IUIMHApPA, KOHYCa, IUIOMIaas cepbl U e€ yacTei.
[lonobue B mpoctpaHcTBe. OTHOIIEHHME OO0BEMOB, IUIOLIAACH MOBEPXHOCTEH
nonoOHeIx Quryp. IlpeobpazoBanue mnogoOus, romoteTus. Pemenue 3agad Ha
IIJIOCKOCTH C UCIIOJIB30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[locTpoenue ceyeHUit MHOIOIPAHHUKOB U T€J BpPAUICHUSA: CEUCHUS UIHHIpA
(mapajmienbHO M NEPHEHIUKYJISIPHO OCH), CEYEHHs KOHyca (MapajieibHble
OCHOBAaHHUIO U MPOXOJSLIUE YEPe3 BEPIINHY), CEUEHUS 1Iapa, METOIbl MOCTPOEHUS
CEUYEHMI: METOJI CJIEIOB, METOJ] BHYTPEHHETO MPOEKTUPOBAHUS, METOJ MEepeHoca
CEKYILEH IITOCKOCTH.

BekTopbl U KOOPANMHATHI B MPOCTPAHCTBE

BexkTopsl B npocTpancTse. Onepaiuu HaJ, BeKTopaMu. BekTropHoe yMHOKEeHHE
BeKTOpoB. CBoiicTBa BEKTOPHOTO YMHOXkeHHs. [IpsMoyronbHas cucrema
KoopauHAT B mpoctpaHcTBe. KoopauHatel BekTopa. PasnokeHue BekTopa IO
6a3ucy. KoopanHaTHO-BEKTOPHBIN METOJ] IPU PEIICHUH T€OMETPUUECKHUX 3a]1ay.

J{BHKeHUs] B IPOCTPAHCTBE

JBuxenus: npoctpancrBa. OtoOpaxkeHus. JIBUKEHUS W PaBEHCTBO (QUTYD.
OO6mue cBoiicTBa JABWKEHHWM. Bujsl JBWXKEHUI: TapauielbHBIA TEPEHOC,
LUEHTpalbHasl CHUMMETpPHS, 3€pKaJIbHAs CUMMETpHUSA, IMOBOPOT BOKPYT MPSIMOM.
[Ipeobpazosanus nomoous. [Ipssmas u chepa Ditnnepa.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHMSA YYEBHOI'O KYPCA
«TEOMETPUSI» (YIJYBJEHHBII YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA30OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpaskaaHckoe BOCIMTAHME:

c(hOpMUPOBAHHOCTh IPaKAAHCKOM MO3ULIMHU 00YUaIOIIETroCcs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJI€HA POCCUUCKOTO O0IIECTBA, IPEACTABICHUE O MATEMAaTUUECKUX
OCHOBaX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUN, MPOLEIYP
IrpaXJIaHCKOTO  oOmiectBa  (BBIOOPHI, OMpPOCHl U JIpyroe), yMeHue
B3aUMOJICICTBOBATh C COLMAIBHBIMH HWHCTUTYTaMH B COOTBETCTBUM C HUX
GyHKIMSIMU U Ha3HAYCHUEM;

2) maTpuoTH4YecKoe BOCIUTAHHE:

c(hOpMUPOBAHHOCTh POCCHICKON T'PAKIAHCKON MJACHTUYHOCTH, YBOKCHHS K
MPOIIJIOMY M HACTOSIIIEMY POCCHUMCKON MaTeMaTHKH, IIEHHOCTHOE OTHOIIEHUE K
JOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTHUKOB U POCCUUCKON MaTeMaTUYECKOMN IIIKOJIBI,
UCIIOJIb30BaHUE H3THUX JOCTWKEHHUH B JIPYTUX HayKaX, TEXHOJOTusiX, cdepax
SKOHOMHUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHHE JYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapoaa, cPOopMUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHMS, 3TUYECKOrO TMOBEJICHHS, CBSI3aHHOIO C MPAKTUYECKUM
IPUMEHEHHEM JTOCTUKEHUI HAYKU U IESITEIbHOCTBIO YUYEHOT O, OCO3HAHUE JTUYHOTO
BKJIaJ]a B TIOCTPOCHUE YCTOMYMBOTO OYIyIIEro;

4) 3cTeTHYECKOE BOCIIMTAHUE:

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKJIIOYas SCTETUKY MaTeMaTH4YECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, PEIICHHH, PacCyKICHUH, BOCIPUUMUINBOCTH K
MaTeMaTU4YEeCKUM acleKTaM Pa3IuYHbIX BUJOB UCKYCCTBA;

5) pusnyeckoe BocmUTAHME:

chOpMHPOBAHHOCTh YMEHHS TPHUMEHSIThH MaTeMaTH4YeCKWe 3HAHHUS B
HWHTEpECcax 3I0pOBOT0 1 0€30MacHOro 00pa3a KU3HU, OTBETCTBEHHOE OTHOIICHHE K
CBOEMY 3J0pPOBBIO (3I0POBOE NHUTAaHHE, COATAHCUPOBAHHBIM PEKHM 3aHATHH H
OTIbIXa, PETyJspHas (u3ndecKas akKTUBHOCTD), (DU3MYECKOE COBEPIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TpyaoBoe BocniuTaHue:

FOTOBHOCTh K TPYyAY, OCO3HAHHME LIEHHOCTH TPYJOIIO0Us, HHTEpeC K
pa3nuuHbiM  cpepam  NpOodEeCCHOHATIBHOW  NESITENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW W €€ NPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymieit mnpodeccud U pealu30BbIBATHL COOCTBEHHBIC >KU3HEHHbBIC ILJIaHBI,
FOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTHYEeCKOMY  OOpa3OBaHUIO U



CaMOOOpa30BaHUIO Ha NPOTSHDKEHUU BCEW JKU3HHU, TOTOBHOCTh K AaKTHUBHOMY
YYacTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMaTUUECKON HATpaBJIECHHOCTH;

7) 3K0JI0THYEeCKOe BOCIIUTAHME:

c(hOpPMUPOBAHHOCTh  AKOJIOTMUYECKOW  KyJIbTYpbl, TOHUMAHUE BIUSHUSA
COIMATbHO-2KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOIHON U COIMATILHOMN
Cpe/bl, OCO3HaHUE II100aIbHOIO XapaKkTepa 3KOJIOTMYeCKUX MpoOieM, OpUEHTAIIUS
Ha TMPUMEHEHHE MaTEMAaTHUYECKUX 3HAaHWM IS pelieHusl 3agad B 00JacTu
OKpY’)Karolel cpenbl, IUIAHUPOBAHHE IIOCTYNKOB U OILEHKH HUX BO3MOXKHBIX
MOCJICICTBUH JJIsl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHUA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAYKH U OOIIECTBEHHOU NMPAKTUKU, TOHUMAHUE MaTEeMaTHYECKON
HayKU Kak c(hepbl 4eJI0BEUECKOM NEeSITEIHbHOCTH, ITANOB €€ pa3BUTHS M 3HAYUMOCTHU
JUISL Pa3BUTHS ITUBWIN3AIIUU, OBJIAJICHUE S3bIKOM MAaTEeMaTUKH M MaTEMaTUYeCKOM
KyJIbTYypO KaK CPEJCTBOM MO3HAHUS MUPA, TOTOBHOCTH OCYIIECTBIISITH TPOCKTHYIO
U UCCJIEJIOBATEIBCKYIO JACATEILHOCTh HHINBUAYAJIBHO U B TPYIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBbIC YHHMBEpPCAJIbHBIE Y4eOHbIE 1eHCTBHUS

ba3zoBble jornueckue AecTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMAaTHYECKHUX
OOBEKTOB, TMOHATHUI, OTHONICHUH MEXIy TMOHATUSAMU, (OPMYIUPOBATH
OTIpeJICIICHHsI TIOHSATUH, YCTAaHABIMBAThH CYIECTBEHHBIN MPU3HAK KIaccuUKaIuy,
OCHOBaHUS JIJIsi 0000IIEHNS U CPAaBHEHUS, KPUTEPHUH MPOBOJAUMOTO aHAIN3A;

BOCIPUHUMATh,  (OPMYIUPOBaTH W  NPEOOpPa3OBBIBATH  CYXKICHUSA:
YTBEPAUTEIbHBIC U OTPHUIIATEIIbHBIE, €IMHIUYHbIE, YACTHBIE U OOIIHE, YCIOBHBIE;

BBISIBJIATH MAaTEMATUUECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAONIOMCHUSIX W YTBEPXKACHUSIX, Mpejaratb KpUTCPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEW U IPOTUBOPEUN;

JenaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JACAYKTHUBHBIX U
WHIYKTUBHBIX YMO3AKIIOUECHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

MPOBOJIUTH CAMOCTOSTENILHO J10Ka3aTebCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAaUBaTh apryMEHTAIMIO, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY>K/I€HUS U BBIBOJIBI;

BBIOMpATh CMOco0 penieHus ydyeOHOM 3ajayu  (CpaBHHUBATh HECKOJIBKO
BApUAHTOB PELICHHUS, BIOUPATh Hauboiee MOAXOASIIUN C YUETOM CaMOCTOSITEBHO
BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBble ucciienoBarebckue 1eiicTBHS:



UCII0JIb30BaTh BOIPOCHl KaK HCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHMS,
(GopMynHpoBaTh  BONPOCHI,  (PUKCUpYIOIIME  NPOTUBOpEYHE,  Mpodiemy,
yCTaHaBIMBaTh MCKOMOE U JAaHHOE, (hOPMHUPOBATH TMUIOTE3Y, apryMEHTHUPOBATh
CBOIO MO3ULIMI0, MHEHHUE;

IPOBOAUTH CAMOCTOSATENbHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEI0BAHUE
M0 YCTaHOBJICHUIO OCOOEHHOCTEN MaTeMaTuuecKoro oObeKTa, sIBJIEHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MKy 00bEKTaMHU, SIBJICHUSMU, IPOLIECCAMU;

CaMOCTOSITETbHO (OPMYJIMPOBATH OOOOIIEHUS U BBIBOJBI IO pPe3yjbTaTaM
OpOBENEHHOTO  HAOMIOJEHUs,  HCCIEIOBAaHUS, OLEHUBATh  JOCTOBEPHOCTH
NOJYYEHHBIX PE3yJIbTaTOB, BHIBOJOB U 0000IEHU;

IPOrHO3UPOBATh BO3MOXKHOE pAa3BUTHE IIpOIlEcCa, a TaKKe BbBIABUTATH
IPENOJIOKEHUS O €T0 Pa3BUTHUHU B HOBBIX YCIIOBUSIX.

PabGora ¢ undgopmanmeii:

BBISBJIATH JAePUIUTH MHDOpPMAIMK, TaHHBIX, HEOOXOAUMBIX JJIi OTBETa Ha
BOMPOC U JJIsl PEIICHUS 3a]1a4H;

BbIOMpaTh MH(OPMAIUIO U3 UCTOYHUKOB PAa3JIMYHbBIX TUIIOB, aHATU3UPOBATh,
CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH HHPOPMALIUIO PA3TUYHBIX BUAOB U (hOopM
Npe/ICTaBIICHUS;

CTPYKTYpHpPOBaTh MH(POPMAIIUIO, TPEJCTABIATh €€ B Pa3IMUHBIX (QopMmax,
WLUTIOCTPUPOBATH TpadUyECKU;

OLICHUBATh HaAEKHOCTh uH(popMaIuu o CaMOCTOATEIHHO
c(hOpMYIMPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTHBHBIE YHUBepPCAJIbHbIE YUeOHbIE IeCTBUS

OOmenne:

BOCIIPUHUMATH U (POPMYJIUPOBATH CYXKJICHUS B COOTBETCTBHH C YCIOBUSIMH U
HEJISIMH OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOUKY 3PCHHS B YCTHBIX
W THUCbMEHHBIX TEKCTaxX, JaBaTh TMOSICHEHUA TI0 XOAYy PpEIIeHHUS 3ajayu,
KOMMEHTHPOBATH MOJIYUCHHBIN Pe3yIbTarT;

B X0Ji¢ OOCYXXJICHHS 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYKIaeMOM TEMBI,
mpoOJIeMBl, peIracMoi 3ajad, BBICKA3bIBaTh HJCH, HAICJICHHBIC HA ITOWCK
pEIlIeHUs, COTMOCTABISATh CBOU CYXKJICHUA C CYXICHHSMH APYTUX YYaCTHUKOB
auajnaora, oOHapyKMBaTh Pa3IMYMe W CXOJCTBO IO3UIIUK, B KOPPEKTHOU (dopme
dbopMyIHpPOBATh Pa3HOTIACHS, CBOM BO3PAKCHHUS;

MPEJCTABIATh PE3YJbTAaThl PEIICHUS 3aJaud, SKCIEPHUMEHTA, UCCIIEIOBaHU,
MPOEKTa, CaMOCTOATEIHHO BHIOMpATh (opmaT BBICTYIUICHHS C YYETOM 3aaad
Mpe3eHTAIIMU U OCOOEHHOCTEH ayIUTOPHH.

PerHﬂTHBHLIe YHHUBEPCAJIbHBIC y‘leﬁﬂble I[CﬁCTBI’IH
CaMoopraHmaunﬂ:



COCTaBIIATH IIJIaH, AJITOPUTM PEIIEHUS 33a/1auH, BRIOUPATh CIIOCO0 PEIICHHS ¢
YIETOM HUMEIONTUXCSI PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEeHTHPOBATh
Y KOPPEKTUPOBATh BApUAHTHI PELIEHUH C YYETOM HOBOM MH(OpMAIIIH.

CaMOKOHTPOJIb, YMOIMOHAJIbHBII HHTEJLJIEKT !

BJIQJICTh  HAaBbIKAMU  IIO3HABATCIBHOW  PEQUICKCHHU  KaK  OCO3HAHUSA
COBEPIIAEMbIX JICUCTBHIA M MBICIIUTEILHBIX MPOIECCOB, UX PE3yJbTAaTOB, BIAJACTh
criocobaMu CamMOIIPOBEPKH, CAMOKOHTPOJIA TMpoIecca U pe3yibTaTra perIeHHS
MaTeMaTHYECKOM 3a7a4u;

NPEIBHUICTh TPYIHOCTH, KOTOPHIE MOTYT BO3HHMKHYTH MPU PEIICHUH 3aadH,
BHOCHUTBH KOPPEKTHUBBI B JICATECILHOCTh HA OCHOBE HOBBIX OOCTOSTEILCTB, JAaHHBIX,
HaANJCHHBIX OMTUOOK, BBISIBJICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIH U YCIOBUAM, OOBICHITH PUINHBI
JOCTKEHUS WJIM HEJIOCTYDKCHHS PE3yJIbTaTOB JEATECILHOCTH, HAXOAUTh OIINOKY,
JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHasI 1eSITeJIbHOCTD:

IOHMMATh M HCIIOJIh30BaTh MPEUMYIECTBA KOMAHIHON M HWHJIWBHIYaJbHOU
paboThl MpU pEIIeHHH Yy4YeOHBIX 3ajad, NPHHWMATh IeJIb COBMECTHOM
JEeSTENbHOCTH, TUIAHUPOBATH OPraHU3aIMI0 COBMECTHOM pPabOThI, pacmpelnemsiTh
BUJIBI pabOT, TOTOBAPUBATHCS, 0OCYKIaTh MPOIIECC U Pe3yIbTaT paboThl, 00001IaThH
MHEHUS HECKOJIbKUX JIIO/IEH;

y4acTBOBaTh B TPYNIOBHIX (opMax paboThl (0OCYXIeHHUs, 0OMEH MHEHH,
«MO3TOBBIE IITYPMBD) U UHBIE), BHIMOJIHATH CBOIO YaCTh PaOOTHI U KOOPJIUHUPOBATH
CBOM JICUCTBHUSI C IPYTMMHU WICHAMH KOMaH/Ibl, OIICHUBATh KAYECTBO CBOETO BKJIaJia
B OOmMi TPOAYKT 1O KPUTEpHUsM, CHOPMYIHUPOBAHHBIM  YYaCTHUKAMHU
B3aMOJICHCTBHS.

HNPEAMETHBIE PE3YJIBTATDBI

K xonmy 10 kiaacca o0y4aronuiics HayIuTCs:

e CBOOOJIHO OIEPUPOBATH OCHOBHBIMH TIOHSITHUSIMU CTEPEOMETPUU TIPHU
pelIeHny 3aa4 ¥ MPOBEICHUN MaTEMAaTUUECKUX PACCYKICHHUI;

e TMPUMEHSTH aKCMOMBI CTEPEOMETPHUM M CIIEJICTBUSl U3 HHUX MPU PEIICHUU
F€OMETPUYECKHUX 3a/1a4;

e KJIacCHU(PUIMPOBATH B3aMMHOE PACIIOJIOKECHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSAMBIX U MJIOCKOCTEN B MPOCTPAHCTBE;

e CBOOOJHO OMNEPUPOBATH TMOHATHUSIMHU, CBSI3AHHBIMM C  yIJIaMHd B
MPOCTPAHCTBE: MEXAY MPSMBIMH B MPOCTPAHCTBE, MEXIYy MOPSIMOM U
IJIOCKOCTBIO;

e cBOOOJHO ONEPUPOBATH MOHSITUSMHU, CBI3aHHBIMUA C MHOTOTPAaHHUKAMH;



e CBOOOJHO pacno3HaBaTh OCHOBHBIE BHJbl MHOIOIPAHHHUKOB (TIpH3Ma,
nupamuja, NpsMOYyTOIbHBIN Napaienenunes, Kyo);

e KiIacCU(PUIMPOBATH  MHOTOIPAaHHUKH,  BbBIOMpass  OCHOBaHUA IS
KJ1accu(puKaluy;

e CBOOOJIHO ONEpPUPOBATH MOHATHSIMH, CBSI3aHHBIMH C  CEYEHHEM
MHOTOI'PaHHUKOB IJIOCKOCTBIO;

e BBINOJIHATD napajiebHOe, LEHTPAJIbHOE U OpPTOTrOHAJIBHOE
OPOEKTUPOBaHUE (PUTYP HA IIIOCKOCTh, BBITIOJIHITH U300pakeHus GUryp Ha
IUIOCKOCTH;

e CTPOUTH CEYEHHUSI MHOTOTPAaHHUKOB Pa3IUYHBIMH METOJAMU, BBITIOJIHATH
(BBIHOCHBIE) IJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX QUTYD:
BUJ] CBEPXY, COOKY, CHU3Y;

e BBIYHCIATH IUIOMIAJAM  TIOBEPXHOCTEM  MHOTOIPAaHHUKOB  (MpuU3Ma,
MUPaMH/Ia), TEOMETPUUECKUX TEJI C MPUMEHEHHEM (HOpMYIT;

e CBOOOJIHO OMEpPUPOBATh MOHATUSIMU: CUMMETPUS B IPOCTPAHCTBE, LEHTD,
0Cb U IJIOCKOCTh CUMMETPHH, IIEHTP, OCh U TNIOCKOCTh CHMMETPUU (PUTYPBI;

e CBOOOJIHO OMEpUPOBATH MOHSATUSMH, COOTBETCTBYIOUIUMHU BEKTOpaM H
KOOpJMHATaM B IIPOCTPAHCTBE;

e BBIIOJIHATH JICHCTBHS HAJl BEKTOPAMU;

e pemarhk 3aJayd Ha J0Ka3aTeIbCTBO MATEMAaTHYECKUX OTHOLIECHUH W
HaXO0XJACHUE TEOMETPUYECKUX BEJIUYHH, IPUMEHSISI U3BECTHBIE METObI IPH
pELICHMM MaTEMaTUYECKUX 3aJad IOBBIIMIEHHOIO M BBICOKOI'O YPOBHS
CJIOKHOCTH;

e IPUMEHATH NPOCTEHIIME NPOrPAMMHBIE CPEICTBA U  AJIEKTPOHHO-
KOMMYHHUKAaIlHOHHBIE CUCTEMBI IIPU PELIEHUN CTEPEOMETPUUECKUX 3aa4;

e WU3BJEKaTh, NPEOOpPa3OBbIBATH M HMHTEPIPETUPOBATH HHOOPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, MpeacTaBICHHYIO Ha
yepTexax U pUCyHKax;

e IMPUMEHATH MOJYYEHHbIE 3HAHMS HA IPAKTHKE: CpaBHUBaTh W
AHAIM3UPOBATH PEaJbHbIE CUTYallUH, IPUMEHATHh W3YUYEHHBIE IOHATHUS B
npoliecce IMOHMCKa pEHIeHHs MaTeMaTH4ecKu CchopMyTHPOBAHHOMN
npoOsieMbl, MOJEINPOBATh pEasIbHbIE CUTYallMd Ha S3BIKE T'€OMETpPHUH,
UCCIIEI0BAaTh NOCTPOCHHBIE MOJENIN C UCIOJIb30BAHHEM I€OMETPUUYECKUX
HNOHATUN U TEOpeM, amnmapaTta aiareOpbl, pemaTbh MPaKTHUYECKHUe 3ajau,
CBSI3aHHBIE C HAXOKJECHUEM I'€OMETPUUECKUX BEIHYNH;

e UMEThb MNpEACTaBICHHS 00 OCHOBHBIX 3Talax pPa3BUTUS T€OMETPUM Kak
COCTaBHOM 4yacTu (pyHJIaMeHTa Pa3BUTHUS TEXHOJIOT .

K xonmy 11 kinacca oOyyaromuiicst HAy4UTCS:



CBOOOJHO ONEPUPOBATH MOHATUSMHU, CBSA3aHHBIMH C IMJIMHIPUYECKOM,
KOHUYECKOH U c(hEepuyecKoil MNOBEPXHOCTSAIMHU, OOBIACHATH CIOCOOBI
MOJTyYECHHUS;

ONEepUPOBATh MOHATUAMHM, CBSI3aHHBIMU C TEJIAMH BpPALEHUS: TUIHHIPOM,
KOHYCOM, chepoit u mapom;

pacno3HaBaTh Tejla BpalleHus (IWIMHApP, KOHYC, cdepa W 1ap) u
OO0BSACHATH CIIOCOOBI OJYUYEHHUS TEJ BPAIICHMUS;

KJaccu(UIUPOBATh B3AMMHOE PacoioKeHUe chephl U MIOCKOCTH;
BBIYKCIISITh BEJIMUMHBI DJIEMEHTOB MHOTOTPAHHMKOB M TEJ BpalleHUs,
00BEMBI U MIIOMIAIM TOBEPXHOCTEH MHOTOIPAHHHUKOB W TENl BpAILEHUS,
reOMETPUYECKHUX TeJl C IPUMEHEHHEM HOopMYyT;

CBOOOJTHO OIEPUPOBATH MOHATHUAMHM, CBSI3AHHBIMU C KOMOMHALMSIMHU Tell
BpallleHuss U MHOTOTPaHHUKOB: MHOTOTPaHHUK, BIUCAHHBIA B chepy u
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAHHAS B MHOTOTPAaHHUK WJIU TEJO
BpalllCHHUS;

BBIUUCIISITh COOTHOILIEHUSI MEXTy TUIOMIAASIMU MMOBEPXHOCTEN U 00BEMaMuU
IT0JTOOHBIX TEI;

U300pakaTh H3ydaemble (UTYPHI, BBINOIHATH (BBIHOCHBIE) IUIOCKHE
YepTeXKU U3 PUCYHKOB IMPOCTHIX OOBEMHBIX (QUTYp: BUI CBEpPXY, COOKY,
CHU3Y, CTPOUTh CEYEHHUS TEJl BPAILCHHUS;

U3BJIEKaTh, HWHTEPIPETUPOBATHL U MpeoOpa3oBbIBaTh HH(OpPMAIUIO O
IPOCTPAHCTBEHHBIX TI'E€OMETPUYECKUX (UTypax, TPECTABICHHYIO Ha
YepTekax U pUCYHKaX;

CBOOOTHO OMIEPUPOBATH MOHSATUEM BEKTOP B IMIPOCTPAHCTBE;

BBIIIOJIHSITh ONIEPAIIUU HAJl BEKTOPAMU;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKapTOBOU CHCTEME KOOPAUHAT;
peuaTh reOMETPUUYECKHUE 3a/1a4d Ha BBIYMCIICHHUE YTJIOB MEXKY MPSAMBIMU U
IUIOCKOCTSIMH, BBIYMCIIEHUE PACCTOSTHUN OT TOYKH JI0 IUIOCKOCTH, B LIEJIOM,
Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOTIO METO/I1a MPU PELICHUU;
CBOOOJTHO OMEPHUPOBATH TIOHATHSIMHU, CBSI3AHHBIMH C JIBIDKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHUI;

BBIMIOJIHSITh H300pa)KEHHs] MHOTOTPAHHMKOB M Te€Jd BpalleHUs IIpHU
NapajuyieIbHOM  TEPEHOCE, UEHTPAIbHOM CHUMMETPHUM, 3€pPKaJbHOU
CUMMETPHH, ITPU TOBOPOTE BOKPYT NPSIMOM, MpeoOpa3oBaHus MOJ00Hs;
CTPOUTH CEYEHUSI MHOTOIPAaHHUKOB U TEJl BpPAlCHUSA: CEYEHUs ILUIUHIpPA
(mapanienbHO U NEPHeHAUKYISIPHO OCH), CEYEHUs KOHYyca (MapasuiesibHbIe
OCHOBAHHIO U MPOXOSALINE YepE3 BEPUINHY ), CEUEHUS 11apa;
UCII0JIB30BaTh METOJAbl IOCTPOCHHUS CEUEHHUW: METOJ CIEIO0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METO/I IEPEHOCA CEKYILEN MIIOCKOCTH;



JIOKa3bIBaTh TEOMETPUUECKUE YTBEPKIACHUS;

MPUMEHSITh TeOMEeTpUYecKre (HaKThl JJIsl PEHICHUS CTEPEOMETPUUECKUX
3a7a4, MPEANONAralolluX HECKOJIBKO IIAaroB pELICHUs, €CIH YCIOBHS
IPUMEHEHHUS 3a/1aHbl B SIBHOW U HEABHOU dopme;

pewmarh 3aJadyd Ha J0Ka3aTeJbCTBO MATEMATUYECKUX OTHOLICHUW U
HaXOXJICHUE TEOMETPUUYECKUX BEJINYNH;

IIPUMEHSATH MPOrPaMMHBIE CPEACTBA U BJIEKTPOHHO-KOMMYHUKAIIMOHHbBIE
CHUCTEMBI IIPU PELIEHUHU CTEPEOMETPUUECKUX 3a]1a4;

IIPUMEHSTH ITOJIYYCHHBIE 3HAHUS HA IPAKTUKE: CPABHUBATh, AHAJIM3UPOBATh
U OLICHWBAaTh PEAJbHBIC CUTYAllUH, MPUMEHATb H3YUYCHHBIC TIOHATHSA,
TEOPEMBbI, CBOMCTBA B IIPOILIECCE IIOUCKA PEHICHUA MATEMATUYECKU
chopMyIHpPOBaHHOW MPOOJIEMBI, MOJEIUPOBATH peajbHbIE CUTYyalluu Ha
SI3bIKE TEOMETPHUH, UCCIIEA0BATh TOCTPOCHHBIE MOJIETHU C UCITOJIb30BAHUEM
TCOMETPUYECKUX TOHITHH M TEOopeM, ammapara aiareOpbl, pemniaTh
MIPAKTUYECKUE 3a/a4yM, CBSA3AHHBICE C HAXOXKICHUEM TE€OMETPUUYECKUX
BEJIMYMH;

UMETh TPEJCTABICHUS OO0 OCHOBHBIX JTallax Pa3BUTHS TE€OMETPUU Kak
COCTaBHOM 4YacTH (yHAaMEHTa pa3BUTHUS TEXHOJIOTUH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KIIACC
KosunyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
n/n NPOrpaMMblI Bcero Kontpoabupie | Ipaxtirieckire o0pa3oBaTe/bHbIE
padoThI padoTsbI pecypest
1 BBenenue B ctepeomeTpuio 23 1
9 B3anMHOe pacnosioxkeHue npsiMbIX B 6 1
MIPOCTPAHCTBE
3 [MapannenbHOCTh IPSMBIX M TDIOCKOCTEH B 3
MIPOCTPAHCTBE
4 [NeprieHAUKYIAPHOCTH MPSMBIX U o5
IJTOCKOCTEM B MPOCTPAHCTBE
5 VYTIBl 1 pacCTOSTHUS 16
6 MHororpaHHUKH 7
BexkTopsl B mpocTpaHcTBE 12
3 HOBTOPGHI/IG, 000011IeHHEe U CUCTeMAaTHU3alHs 5 5
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0




11 KVIACC

KoaunuyectBo yacos DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypest
1 AHanmuTHyeckast reoMeTpus 15 1
9 [ToBTOpeHue, O606III€HI:I€ u 15 1
CUCTeMaTH3aIus 3HAHUH
3 O0BEM MHOTOTpaHHUKA 17 1
Tena Bpamenus 24 1
5 [Tmomany moBepxXHOCTH U 0OBEMBI 9 1
KPYTIBIX TEI
6 JIBrokeHUst 5 1
7 [ToBTOpEHwUE, O606I.HGHI:I€ u 17 5
cUCTeMaTH3aIus 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
U3ydeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

OcHoBHbIE TpaBUJIa U300paKEHUS HA
PHUCYHKE IJIOCKOCTH, MapajIeIbHbIX
MPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka

[TonsATHS cTepeomMeTpuM: TOUKA, IpsMas,
TUIOCKOCTB, TIPOCTPaHCTBO. OCHOBHBIE
MpaBUIIa N300pakeHHs Ha PUCYHKE
IJIOCKOCTH, MapajiebHbBIX MPSMBIX
(0Tpe3KoB), cepeIMHbI OTPE3Ka

[TonsTHs: Mepecekaronuecs MIOCKOCTH,
nepeceKaromuecs npsmasi ¥ ioCKOCTh;
MOJIyIPOCTPAHCTBO

[TonsTHS: epeceKarouecs MIOCKOCTH,
repeceKaromuecs npsmas ¥ miocKoCTh;
MOJIyIPOCTPAHCTBO

MHororpaHHUKH, U300paKeHue
MPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOMINX 00BEKTOB

MHoOrorpaHHUKH, U300paKeHHE
MPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOMINX 00BEKTOB




AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
CJIEZICTBMS U3 HUX

AKCHOMBI CTEPEOMETPHUHU U IIEPBBIE
CJIEJICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBHIC
cienctsus u3 Hux. CrocoOnl 3a1aHust
MPSIMBIX U TTIOCKOCTEM B TPOCTPAHCTBE.
O603HaYeHUS IPSMBIX U TIJIOCKOCTEH

10

N300paxenune ceueHunit nupamuapl, Kyoa
U IPU3MBI, KOTOPbIE IPOXOAT Yepe3 X
pé6pa. N3obpaxkeHue nepecedeHust
MTOJTYYEHHBIX IJIOCKOCTEM.
PackpammBanue NOCTpOEHHBIX CEYEHUI
pa3HBIMU IIBETAMU

11

N3o0pakeHue ceueHui mupaMuIbl, Kyoa
Y TIPU3MBI, KOTOPBIC TPOXOIAT Yepe3 UX
pé6pa. N3obpaxkeHue nepecedeHust
MOJTYYSHHBIX TUIOCKOCTEH.
PackpammBanue mocTpOSHHBIX CEUYCHH
pa3HBIMU IIBETaAMHU

12

N3o0pakeHue ceueHuit mupaMuIbl, Kyoa
Y TIPU3MBI, KOTOPBIC MTPOXOJIAT Yepe3 UX
pé6pa. N3obpaxkeHue nepeceueHust
MOJTyYSHHBIX TUIOCKOCTEH.
PackpanimBanue mocTpOSHHBIX CCUYCHHUN
pa3HBIMU [IBETaMU

13

N300pakeHue ceueHuil mupaMuipl, Kyoa
Y TIPU3MBI, KOTOPBIC TPOXOJAT Yepe3 UX
pébpa. M3o0pakeHue nepeceyeHus




IIOJIyYEHHBIX IIJIOCKOCTEM.
PackpammBanue NOCTPOSHHBIX CEYCHUN
pa3HBIMM LIBETAMHU

14

Merton cienoB 11 HOCTPOECHUS CEUEHUI

15

Merton ciiefioB 1St HOCTPOCHUS CEUCHUIA.
CaoiicTBa nepece4eHnii MpsIMbIX U
IIJIOCKOCTER

16

Mertox ciiesioB 1St TOCTPOCHUS CEUSHHH.
CpoiicTBa nepece4eHnii MpsIMbIX U
IIJIOCKOCTEN

17

[TocTpoenue ceuenunii B mupamu/e, Kyoe
o TpéM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEH U 3aMKCh I1aroB
ITOCTPOEHUS

18

[TocTpoenue ceueHnunii B mupamu/e, Kyoe
1o TpéM ToukaM Ha péopax. Co3naHue
BBIHOCHBIX YepTeXkKel U 3aIluch 1aros
MIOCTPOCHUS

19

[TocTpoeHue ceueHnuii B mupamu/e, Kyoe
1o TpéM ToukaM Ha péopax. Co3naHue
BBIHOCHBIX YEPTEKEU U 3aHUCh 11ArOB
MIOCTPOEHUS

20

[TocTpoenue ceyenuii B nmupamuie, Kyoe
o Tpém Touykam Ha pébpax. Coznanue
BBIHOCHBIX YEPTEKEU U 3aKCh 11aroB
IIOCTPOEHHUS




21

[ToBTOpenue mnanumerpun: Teopema o
MPONOPIMOHANBHBIX OTpe3kax. [lomodue
TPEYTOJIbHUKOB

22

[ToBTOpenue mnanumerpun: Teopema
Menenas. PacueTsl B ceUeHUSIX HA
BBIHOCHBIX yepTekax. MicTopust pa3BuTHs
TJIAHUMETPUHU U CTEPEOMETPUHU

23

KontponsHaas padora "AKCHOMBI
p p
crepeomerpuun. Ceuenus"

24

B3anMHOe pacnosioxkeHue npsIMbIX B
npoctpaHcTBe. CKpeluBaromuecs
npsmeie. [Ipu3Haku CKpemmBarOnuxcs
npsMbIx. [lapannenbHble TpsMble B
IIPOCTPAHCTBE

25

Teopema o CyllieCTBOBaHUU U
€IMHCTBEHHOCTH MPSIMOM NapajuieIbHOMN
JTAHHOW MPSIMOM, TPOXOAAIIEH Yepes
TOUYKY IIPOCTPAHCTBA U HE JIeKaIlel Ha
JTaHHOU mpsiMoi. JlemMa o mepeceueHun
NapajuIeNbHbIX MPSIMbBIX IJIOCKOCTHIO

26

[TapannensHOCTh TpeX npsaMbIX. Teopema
0 TpEX MmapajuleNbHBIX IpAMbIX. Teopema
0 CKpEIIMBAIOLINXCS MPSIMBIX

27

[TapannensHoe MPOSKTHPOBAHUE.
OcCHOBHBIE CBOWCTBA MAapaLIEIbHOTO
npoekTHpoBanus. M3o0paxenne pa3HbIx
¢uryp B napauienbHONU IPOEKIUU




28

enTpanbHas mpoekuus. Yroic
COHAIIPABJIICHHBIMA CTOPOHAMMU. YTOJI
MEXIY IPAMBIMA

29

3ajayu Ha T0KA3aTeIbCTBO U
HCCIIEIOBAHKUE, CBSI3aHHBIC C
paCHOHO)KCHI/IeM HpﬂMI)IX B
MIPOCTPAHCTBE

30

[TonsATHS: mapaIeNnbHOCT NPAMON U
IIJIOCKOCTH B IIpocTpaHcTBe. [Ipu3Hak
NapaJUICIbHOCTH NIPSIMOU U IJIOCKOCTH.
CBoiicTBa nNapaJIeIbHOCTH NPAMOHN U
IIJIOCKOCTH

31

FeOMeTpI/ILIeCKI/Ie 3a/la4 Ha BBIYUCIICHUEC
U JI0Ka3aTelbCTBO, CBSI3aHHBIE C
MapajuIebHOCTHIO MPSMBIX U
IJTOCKOCTEM B MPOCTPAHCTBE

32

[TocTpoenue ceueHus, MPOXOAIIETO
yepe3 JaHHYIO NMPSMYI0 Ha YepTexe U
MapajyIeIbHOrO0 APYrou npsimoil. Pacuér
OTHOLLUEHUN

33

[TapannensHas MpoeKIys, MPUMEHEHNE
JUIS IOCTPOCHHUSI CEUeHU Ky0a U
napasienenumnena. CBoicTBa
napajuiesienuIe/a ¥ Ipu3Mbl

34

HapannenLHme IIJIOCKOCTH. HpI/IBHaKI/I
mapaJlIeJIbHOCTH IBYX IUIOCKOCTEM

35

Teopema o napamienbHOCTH U
€IMHCTBEHHOCTH IIJIOCKOCTH,
MIPOXOAALLEH Yepe3 TOUKY, HE




MPUHAICKALLYIO JAHHOM NIJIOCKOCTU U
CIEICTBUS U3 HEE

36

CaoiicTBa napayuieabHbIX IIOCKOCTEN: O
MapajuIeIbHOCTH MPSAMBIX IEpECceUeHuUs
IIpH NCPECCUCHUM [IBYX IMapaJIJICITIbHBIX
IIJIOCKOCTEN TPEThen

37

CaoiicTBa napayuIeIbHbIX TIOCKOCTEMN:
00 oTpe3Kax mapasuieIbHbIX NPSMBIX,
3aKIIFOYEHHBIX MEXY [1apaljIeIbHbIMUA
IJIOCKOCTSIMU; O MEpECeUeHUH NPAMOii C
ABYMs MapaJuICIIbHBIMU IIJIOCKOCTAMU

38

[ToBTopenue: Teopema [ludaropa na
TUTOCKOCTH

39

[ToBTOpEHUE: TPUTOHOMETPUS
MPSIMOYTOJILHOT'O TPEYTOJIbHHUKA

40

CBoiicTBa Ky0a ¥ MPSIMOYTOJILHOTO
napajuiefienuneaa

41

Brruncnenue 1iauH OTpe3KOB B KyOe u
MPSIMOYTOJILHOM Napasuieienue e

42

[TeprieHAMKYASAPHOCTD MPSIMOM U
mwiockocTH. [Ipu3Hak
MEePIEeHIUKYJISIPHOCTH MPSAMOU U
MJIOCKOCTH

43

[leprieHAUKYJIAPHOCTH NPSIMOU U
riockocty. [Ipu3Hak
NEPIEHIUKYJISIPHOCTH MIPSMOU U
IIJIOCKOCTH




Teopema 0 CylIeCTBOBAHUU U
€IMHCTBEHHOCTH MPSIMOM, ITPOXOIALLEH

44 gyepe3 TOUKY IPOCTPAHCTBA U
MEPIICHIUKYJISIPHOM K TUIOCKOCTH

45 [T10CcKOCTH ¥ epIICHAUKYIISIPHBIC HM
MPSIMBIC B MHOTOTPAaHHHUKAX

46 [T0cKOCTH M IepIIeHIUKYIISIPHBIC HM
MPSIMBbIC B MHOTOTPAaHHHKAX
[lepneHauKynsp U HAKJIOHHASL.

47 [TocTpoeHne neprieHIUKyIsApa U3 TOYKU
Ha TIPSIMYO
[lepneHauKynsp 1 HAKJIOHHAS.

48 [TocTpoeHHe MEePICHINKYIISIPA U3 TOUKA
Ha IPSIMYIO

49 Teopema o TpEx nmeprneHANKYIIpax
(mpsimast u oOpaTHast)

50 Teopema o TpEx nmeprneHANKYIIpax
(npsimast u oOpaTHas)

51 VYroa MexIy CKpelBaroIIMMUCS
MPSIMBIMU
[Touck neprneHauKyISIpHBIX MPSMBIX C

52 MTOMOIIBIO IEPIICHTUKYIAPHBIX
IJIOCKOCTEMN

53 OpTOoronanbHO€ MPOEKTUPOBAHUE
[Toctpoenue ceuenuii Kyba, MPU3MBI,

54 MPaBUJIHLHON MUPAMUIBI C TTIOMOIIBIO

OpTOFOH&J’ILHOfI IMPpOCKINHU




55

[TocTpoenue ceueHuii Kyoa, mpu3Msl,
MIPAaBUJILHOM IUPaMUIbI C TIOMOLIBIO
OPTOTOHAJILHOM IIPOEKIIUU

56

CuMMeTpHs B IPOCTPAHCTBE
OTHOCHUTEJIBHO II0cKocTH. [lnockocTu
CUMMETPUN B MHOTOTpaHHHUKaX

57

[Ipu3Hak nepneHuKyISIPHOCTH IPSIMOI
U IJIOCKOCTH KaK CIIEJCTBUE CUMMETPUU

58

[IpaBuiibHBIE MHOTOIpaHHUKHU. Pacyér
pPacCTOSTHUM OT TOYKHU JI0 INIOCKOCTH

59

[IpaBusIbHBIE MHOTOIpaHHUKU. Pacyér
pacCTOSTHUM OT TOYKHU JI0 INIOCKOCTH

60

Crioco0bl OMYCTUTh NEPIIEHIUKYISPHI:
CUMMETpUS, CABUT TOYKHU IO
MapajyIeIbHON MPSIMOM

61

CnBur no HenapasuieJIbHON TPSMOH,
W3MEHEHUE PACCTOSHUI

62

KontpospHas padota "B3zanmnoe
pacrojoKeHue MPSIMbIX U TIOCKOCTE! B
npoctpaHctae"

63

[ToBTOpEHUE: Yroa MEX Ty NPSIMBIMU Ha
IJIOCKOCTH, TPUTOHOMETPHS B
MIPOU3BOJILHOM TPEYTOJbHUKE, TEOpeMa
KOCHHYCOB

64

[loBTOpEHUE: YrOa MEKIY
CKPELIMBAIOIIUMUCS MPSIMBIMH B
IIPOCTPAHCTBE




65

I'eomeTprueckre METOIbI BBIYHUCICHUS
yrIila MEXKy NPSIMBIMHU B
MHOI'OTPaHHUKAX

66

JIByrpansbiii yroj. CBOMCTBO JTMHEWHBIX
YTJIOB IBYTPaHHOIO yria

67

[TepieHAMKY IS PHBIE NTIOCKOCTH.
CpoiicTBa B3aMMHO NEPIEHANKYIIIPHBIX
IJIOCKOCTEN

68

[Ipu3Hak nepneHuKyIsIpHOCTH
IIJIOCKOCTEM; TeOpeMa O IPSIMOM
IepECEUYEeHMS ABYX IIIOCKOCTEMN
MEPIEHIUKYISIPHBIX TPEThEH INTIOCKOCTH

69

[IpsimoyromnbpHBIN Napasienenunes; Kyo;
MU3MEPEHUs, CBOMCTBA MPSIMOYTOIBHOTO
napajuieJIenunena

70

Teopema o auaroHaIu MPSIMOYTOJILHOTO
TapajuieJienuIe/ia u CJIeICTBHE U3 Hee

71

CrepeoMeTpuuecKkue U MpUKIaIHbIE
3a/1auM, CBSI3aHHbIE CO B3aMHbBIM
PaCMOJIOKEHUEM MPAMBIX U INIOCKOCTH

72

HOBTOpeHI/IeI CKpCIIUBAIOMIUECA
IPpsAMBIC, ITapaJJICJIbHBIC IIIIOCKOCTH B
CTaHAAPTHBIX MHOI'OT'PaHHUKAX

73

[Tapa mapainenbHbIX IOCKOCTEH Ha
CKPEILMBAIOIINUXCS MPIMBIX, PACCTOSIHHE
MEXAy CKPEIIUBAIOIIUMUCS IPSIMBIMU B
MIPOCTHIX CUTYAIUAX




74

Paccrosinre OT TOUKH J10 TJIOCKOCTH,
paccTosiHue OT MPSMOMN JI0 INIOCKOCTH

75

Brruncnenue paccTosHUN MEX Ty
CKPELIUBAIOIIMMHUCS IPSIMBIMHU C
IIOMOIIIBIO NIEPIIEHANKYJIIPHON
IIJIOCKOCTH

76

TpéxrpaHHslid yroj, HEpaBeHCTBA JJIS
TpEXTpaHHbIX yIIIoB. Teopema
[Mudaropa, TeopeMbl KOCUHYCOB U
CHUHYCOB Il TPEXTPAHHOTO yTJIa

77

DneMeHTHI C(hepUIECKON TeOMETPHH:
reoJIe3nYecKue JIMHUU Ha 3emiie

78

Kontponbnas padota "Yrisl u
paccrosgHus"

79

CucreMaTusalus 3HaHUN
"MHOrorpaHHUK U €ro 3JeMEHTHI"

80

[Tupamuga. Buasl nupamun. [IpaBunbaas
nupamMua

81

[Ipusma. IIpsmas v HaKJIOHHAS TPU3MBIL.
[IpaBunbHas npu3zma

82

[Ipsimoit mapannenenurnen,
MPSIMOYTOJIbHBIN Tapasuieienune1, Kyo

83

Brimykibie MHOrOrpanauku. Teopema
Ditnepa

84

Beinykiibie MHOrorpanHuku. Teopema
Otinepa. ITpaBuibHBIE 1
TIOJIYIIPAaBUJIBHBIE MHOTOIPAaHHUKHU

85

KontpomnbHas padora "MHororpanHuKu"




86 [TonsiTHE BEKTOpA HA MJIOCKOCTH U B 1
MIPOCTPAHCTBE
87 CymMa BEKTOpOB 1
88 Pa3zHocTh BekTOpOB 1
89 [TpaBwiio napaurenenumena 1
90 YMHOKEHHE BEKTOpa Ha YHCIIO0 1
Paznioxxenne Bektopa 1mo 6azucy Tpéx
91 BEKTOPOB, HE JIOKAIIHUX B OJTHOM 1
TJIOCKOCTH
92 CkansipHOE TTPOU3BEICHUE 1
93 Brrarcnenue yrira Mex 1y BEKTOpaMu B 1
MIPOCTPAHCTBE
94 [Ipocreiimme 3a1a4u ¢ BEKTOPAMH 1
95 [Ipocreiimme 3a7a9u ¢ BEKTOpAMH 1
96 [Ipocreiimme 3a7a9n ¢ BEKTOpAMH 1
97 [Ipocreiimme 3a7a9u ¢ BEKTOpAMH 1
98 O0001IeHE U cCUCTEMATU3ALNS 3HAHUN 1
99 O0001IeHEe U cUCTEMAaTU3aLNs 3HAHUN 1
100 Hroropas koHTpoOJIbHAs padboTa 1
101 Hroropas koHTpoOJIbHAs paboTa 1
102 O00011IeHIE U CUCTEMATHU3AIUS 3HAHUN 1
OBIIEE KOJIMYECTBO YACOB I10 102
[MPOI'PAMME




11 KJIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bcero H3y4eHHusi | oOpa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
[ToBTOpenue Temsl "KoopauHatsl
1 BEKTOpa Ha MJIOCKOCTHU U B 1
MpoCTpaHcTBe"
9 [ToBTopenue tems! "CkansgpHoe 1
MIPOU3BEIEHHE BEKTOPOB"
3 [ToBTOpenue Tems! "Beruucnenue yria 1
MEXIy BEKTOPaMH B TPOCTPAHCTBE"
4 [ToBTOpEeHuUE TeMbl 'Y paBHEHUE TPSIMON, 1
MPOXOIAIIEH Yepe3 1B TOUKH"
5 VYpaBHEHHE IITIOCKOCTH, HOPMAJlb, 1
YpaBHEHHUE INIOCKOCTH B OTPE3KaX
6 VYpaBHEHHE IITIOCKOCTH, HOPMAJlb, 1
ypaBHEHUE IIJIOCKOCTH B OTPE3Kax
7 BekTopHoe npousBeneHue 1
3 JluHeliHbIe HepaBeHCTBA, JIUHEHHOE 1
[IPOrpaMMUPOBAHUE
9 JInHeliHbIE HEPABEHCTBA, TUHEMHOE 1
IIPOrpaMMHPOBAHHE
10 AHanuTHyecKue METObl pacuéTa yria 1

MCXKAY NPAMBIMU B MHOT'OI'PAaHHUKAX




AHaIMUTUYECKHE METOJIbI pacuéTa yria

1 MEX]Ty IJIOCKOCTSIMU B MHOTOT PAaHHUKAX

12 @opMmysa pacCTOSHUS OT TOYKH J10
TUIOCKOCTH B KOOPIMHATAX

13 Haxosxnenne pacCTosHUI OT TOUKU 10
MIJIOCKOCTH B KyOe

14 Haxosxnenne paccTosHUI OT TOUKU 10
TUTOCKOCTH B TPaBHIIEHOW TTHPaMHJIE

15 KonTponbhas pabota "Ananuruyeckas
reomeTpus"

16 CedeHust MHOTOTPaHHHUKOB: CTaHIAPTHBIE
MHOTOI'PaHHUKHU

17 CedeHuss MHOIOI'paHHHUKOB: METO/
ClIeIOB
CedeHuss MHOIOIpaHHUKOB: CTaHJAPTHBIE

18 IIJIOCKOCTH, TIEPECEUEHUS MPSMBIX U
IIJIOCKOCTEMN

19 [TapannenbHble IpsIMbIE U TNIOCKOCTH:
napajJiesibHble CeUeHUs

20 [TapannenbHble IpsIMbIE U TNIOCKOCTH:
pacyéT OTHOIIEHUMH
[TapannenbHble IpsIMbIE U TNIOCKOCTH:

21 YTJIbI MEXAY CKPEINBAIOIIUMUCS
PSIMBIMU

99 [lepnieHauKyIIpHBIE IPSIMBIE U

IIOCKOCTU: CTAaHAAPTHBIC MMapPhbI




MEPIIEHANKYISPHBIX TUIOCKOCTEN U
NPSAMBIX, CAMMETPUY MHOTOTPAHHUKOB

23

[IepnenqukynspHbIe NPSMBIE U
IJIOCKOCTH: TEOPEMA O TPeEX
MEPIEHIUKYIISIPAX

24

[IepnenukynspHsIe NPsSMBIE U
IIJIOCKOCTH: BBIYMCIICHHUS IIUH B
MHOTI'OIPaHHUKAX

25

[ToBTOpEeHue: momaau
MHOTOYTOJIbHUKOB, (hOPMYJIbI /17151
TJI0MA IeH, COOOPaKEHHS TO100US

26

[ToBTOpEeHMeE: mIomaIn
MHOT'OYTOJILHUKOB, ()OPMYJIBI JIS
TJI0IaIeH, COOOpaKeHHS TTOI00US

27

[ToBTOpEeHMeE: mIoMaIN
MHOT'OYT'OJIbHUKOB, (DOPMYJIBI JIJIst
TJI0IAJIEH, COOOPaKEHHS TO100US

28

[Inomaau ceyeHUit MHOTOrpaHHUKOB:
TIJIOIAI TTIOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKEHHUS MOA00uS

29

[Tnomanu cedeHnii MHOTOIPaHHUKOB:
IUIOIIA/IN TOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKeHUs MOJ00MS

30

KonrpomnsHas padora "[loBTopenue:
MHOTOTpaHHUKH, CEUEHUS
MHOTOTpaHHUKOB"




31

O06bém Tena. O6beM MPSIMOYTOIBLHOTO
napasuiesenuneaa

32

3anaun 00 yABOCHUHU Ky0a, O KBaapaType
Ky0a; 0 TPHCEKIUH yriia

33

CrepeomeTpudeckue 3aauul, CBI3aHHbBIC
¢ 00bEMOM MPSIMOYTOIBHOTO
napaJuleenumesaa

34

[Ipuknaaneie 3a1a4u, CBSI3aHHBIE C
BBIYUCIICHHUEM 00BEMA MTPSMOYTOJIBHOTO
napajuiesenuIeaa

35

OO6BEM MPSAMOI TPU3MBI

36

CrepeomeTrpuuecKkue 3aJauu, CBI3aHHbIE
C BBIUMCIIEHHEM 00BEMOB MPSAMOi
MIPU3MBI

37

[Ipuknanueie 3a1a4u, CBSI3aHHBIE C
00BEMOM MPSAMOIA TPU3MBI

38

Brruncnenue 00bEMOB TN ¢ TOMOUIBIO
onpenenéHHoro uaTerpana. OobpEm
HAaKJIOHHOM IIPU3MBI

39

Brruncnenue 00bEMOB TN ¢ TOMOIIBIO
onpeaenéHHoro unrerpaia. O0bEM
MAPaMU/IBI

40

dopmyna 00bEMa MUPaAMHUIBL.
OTtHomeHne 06beMOB MUPaMUJ € OOLIUM
yTIIOM




®opmyna 00bEMa MUPaAMHUIBL.

41 OTtHomIeHne 00bEMOB MUPAMUJL C OOIITUM
yIJIOM

42 CrepeomeTpHryuecKHe 3aa4u, CBI3aHHBIC
¢ 00bEMaMM HaKJIIOHHOW MTPU3MBI

43 CrepeomeTpHryuecKHe 3aa4u, CBI3aHHBIC
¢ 00bEMaMH MUPaMUIbI
[Ipuknagaeie 3agaun mo Teme "OO0bEMBI

44 Ten", CBsI3aHHBIE ¢ 00BEMOM HAKIIOHHOMN
TIPU3MBI

45 [Tpuknagaeie 3agaun mo Teme "OObEMBI
Ten", CcBsI3aHHBIE C 00BEMOM TTUPAMUIBI

46 [Ipumenenne 00bEMOB. Beruncnenue
paccTosiHus 10 MIOCKOCTH

47 Kontponbnas padora "O0bEmM
MHOTOrpaHHuka"
Hunuaapuyeckas MoBEpXHOCTD,

48 oOpa3yromue MHJIMHIPUICCKOM
MMOBEPXHOCTHU

49 Hunuuap. [psmoii KpyroBoi HUIUHAP.
[Tnomaap MOBEPXHOCTH LUIMHIIPA

50 Konunueckasi moBepXHOCTh, 00pa3yroliue
KOHHYeCcKo noBepxHoctu. Konyc

51 CeueHune KOHyca IIOCKOCTHIO,

HapaHHCHLHOﬁ IIJIOCKOCTH OCHOBAaHMHA




VYceuénnelil koHyc. M300pakenue

52 KOHYCOB M yCEYEHHBIX KOHYCOB

53 [Tnomaae 60KOBOM MOBEPXHOCTH H
ITOJIHOW ITOBEPXHOCTH KOHYCa

54 [Tnomane 60KOBOI MOBEPXHOCTH U
ITOJTHOW ITOBEPXHOCTH KOHYCa
CrepeomeTpuueckue 3aa4u Ha

55 JIOKA3aTeIbLCTBO U BEIYHCIICHUE,
MOCTPOSHUEM CEUEHHI MMINHAPA, KOHyCca
CrepeoMeTpryecKue 3a1a4u Ha

56 JI0Ka3aTEILCTBO M BEIYHCIICHUE,
MIOCTPOCHHUEM CEUEHMI UINHJPA, KOHYCa

57 [Ipuknanueie 3a1a4u, CBSI3aHHBIE C
HMIHHIPOM

58 [Ipuknanueie 3a1a4u, CBSI3aHHBIE C
HMIHHIPOM

59 Cdepa u map
[lepeceuenue cepsl u mapa ¢

60 mIockocThio. Kacanue mapa u cdepsl
IJIOCKOCTHIO. By 1 n3o0paxkeHue mapa
[lepeceuenue cepsl u mapa ¢

61 mIockocThio. Kacanue mapa u cdepsl
IUIOCKOCTBI0. By n n3obpaxenue mapa

62 VYpaBuenue cgepsl. [Inomans chepsr u eé
yacTeu

63 Cummerpus cdepsl 1 mapa




64

CrepeomeTpuueckue 3aa4u Ha
JI0Ka3aTeIbCTBO M BBIYUCIICHUE,
CBsI3aHHBIE CO cPpepoit U mapom,
MMOCTPOCHHUEM UX CEUYCHHH IJIOCKOCTHIO

65

CrepeomeTpuueckue 3aa4u Ha
JI0Ka3aTeIbCTBO M BHIYHMCIICHUE,
CBsI3aHHBIE CO cpepoit U mapom,
MMOCTPOCHHUEM HX CEYCHHH IJIOCKOCTHIO

66

[TpuknagHeie 3a1a4u, CB3aHHBIE CO
cdepoii u mapom

67

[ToBTOpEeHME: OKPYKHOCTH HA TUIOCKOCTH,

BBIYHCIICHUS B OKPY)KHOCTH,
CTaHJapTHBIE TTO00MS

68

Paznuunple KOMOWHAIIMY TEJ BpAIICHUSI U

MHOTI'OIr'paHHUKOB

69

3agauu o TeMe ""Tena u MOBEpXHOCTH
BpaieHus"

70

3agaun o TeMe ""Tena u MOBEepXHOCTH
BpaieHus"

71

Kontponbnas padora "Tena u
MOBEPXHOCTH BpamieHus"

72

O06béM muuHapa. Teopema 06 00bEMe
MPSIMOTO LUJIHH]IPA

73

Beruucnenue 06EMOB Tell € TOMOUIBIO
ornpenenéHHOro uHTerpana. Oosém
KOHYycCa




74

ITnowaau OOKOBOM U ITOJIHOM
MMOBEPXHOCTH KOHYyCa

75

CrepeomeTpHyuecKHe 3aja4H, CBI3aHHBIC
C BBIYHCIICHUEM 00BbEMOB IIMIIMH/IPA,
KOHYyCa

76

[Tpuknagaeie 3agaun o teme "OO0BEMBI U
TIJIOIIAI TTIOBEPXHOCTEH Ten"

77

O06bEM 1Iapa U apoBOro CEKTopa.
Teopema 06 o0nEme mrapa. [Tnomans
chepsl. CTepeoMeTpruIeCcKUe 3a/1a4H,
CBSI3aHHBIE C BEIYHCIIEHNEM 00BEMOB
1rapa, apoBOro CErMeHTa M IIapoBOTo
CEeKTOpa

78

[Tpuknagaeie 3agaun mo TeMe "OOBbEMBI
Ten", cBsi3aHHBIE ¢ 00BEMOM II1apa u
10 b0 cepbl. COOTHOMICHUS MEXKTY
IJIOIIA IIMH TTOBEPXHOCTEH U 00bEMaMu
MOIOOHBIX Te

79

[TomoOHBIE TENIa B IPOCTPAHCTRE.
N3menenne o0bEMa rpu moa00uu.
CrepeoMeTpHUeCKHE 3a]1a41, CBI3aHHBIC
C BBIYHCIIEHHEM 00BEMOB TEI U
IoIaIel MOBEPXHOCTEH

80

KonTponbnas pabota "[Tnomanu
MTOBEPXHOCTU U 00BEMBI KPYTJIBIX Ted"




81

JBuxenus npoctpaHcTBa. OToOpakeHHUS.
JiBrxenHus u paBeHCTBO uryp. Odmue
CBOICTBA JIBHIKCHUI

82

Bupl 1BuKeHMIN: TapauiebHbII
MEPEHOC, LICHTPAJIbHASI CHMMETPUS,
3€pKaJbHasi CHMMETPHS, TOBOPOT BOKPYT
psAIMOM

83

[IpeobpazoBanus nonoodus. [psimas u
cdepa Diinepa

84

FeOMeTpI/I'-IeCKI/Ie 3aaa4u Ha IPUMCHCHUC
JABMKCHUA

85

Kontponbnas padota "BekTops! B
npoctpaHcTae"

86

O6o06maromiee moBTopeHue 11 moHATHIA 1
MeTO0B Kypca reomerpun 10—-11
KJIACCOB, CUCTEMaTH3aIs 3HAHUIL:
"[TapannenbHOCTh NPSMBIX U TJIOCKOCTEN
B IIpOCTpaHCTBE"

87

O6o6maromiee moBTopeHue 11 moHATHIA 1
MeTOoJI0B Kypca reomerpun 10-11
KJIACCOB, CUCTEMATH3aIMs 3HAHUI:
"Bektopsl B npocTpancTse"

88

O6o0mmatomiee nopropeHue 11 moHsTHit u
MeTOJI0B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMAaTU3aLUs 3HAHUM:
"BexTopsl B IpocTpaHCcTBE"




89

O6o0mmaromiee nosropenue 11 moHsTuit u
MeTO0J10B Kypca reomerpun 10-11
KJIACCOB, CHCTEMAaTH3aIus 3HaAHUH:
"O6bemM MHOTOTpaHHUKA"

90

Ob6o6maroiee nopropenue 11 noustuii u
MEeTO0B Kypca reomerpun 10-11
KJIaCCOB, CHCTEMAaTH3aIus 3HaAHUH:
"O6beM MHOTrOrpaHHuka"

91

Ob6o6maroiee nopropenue 11 noustuii u
MeTOI0B Kypca reomerpun 10—-11
KJ1aCCOB, CHCTEMAaTH3allMsI 3HAHMIA:
"[1nomaan MoBEpXHOCTU U OOBEMBI
KpyrJjbix Ten"

92

O6o06maromiee moBTopeHue 11 moHATHIA 1
MeTO0B Kypca reomerpun 10—-11
KJIACCOB, CUCTEMaTH3aIMs 3HAHUIL:
"[Tmomraay MOBEpXHOCTH U OOBEMBI
KpyrJibix Ten"

93

HroroBas koHTposibHas paboTa

94

HroroBas koHTposbHas paboTa

95

IToBTOpEeHUE, 0000IIEHNE 1
CHCTEMAaTH3alMs 3HAHUI

96

HcTopus pa3BUTHS CTEPEOMETPUM KaK
HAyKM U €€ pojib B Pa3BUTUU
COBPEMEHHBIX HH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI




97

Hcropus pazBuUTHS CTEPEOMETPUH KaK
HAyKH U €€ pOJIb B Pa3BUTUU
COBPEMEHHBIX NHKECHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOT U

98

Hcropus pasBUTHS CTEPEOMETPHUH KaK
HayKH U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX HHIKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHUI

99

Hcropus pasBUTHS CTEPEOMETPHUH KaK
HayKH U €€ poJib B Pa3BUTUH
COBPEMEHHBIX HMHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHUI

100

HcTopus pa3BUTHS CTEpEOMETPUH KaK
HayKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX UH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

101

HcTopust pa3BUTHS CTEPEOMETPHH KaK
HayKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX UH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

102

HcTopust pa3BUTHS CTEPEOMETPUH KaK
HAyKH U €€ poJib B Pa3BUTHH
COBPEMEHHBIX NHKEHEPHBIX U
KOMITbIOTEPHBIX TEXHOJIOTUI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102




