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HOACHUTEJIBHASA 3AIINCKA

['eomeTpus sBIseTCS OAHUM M3 0A30BBIX KYPCOB HAa YPOBHE CPEIHETO 00IIEro
oOpa3oBaHus, TaK KaK OOECIEYMBAET BO3MOXXHOCTh W3YyUYECHHS JUCHHUIUIUH
€CTECTBEHHO-HAYYHOW HAIPaBICHHOCTH M TPEAMETOB T'YMAaHHTAPHOTO ITUKJIA.
[TockoIBbKY JTOTHYECKOE MBITTUICHHE, (POPMHUPYEMOE TTPH U3YUECHUN 00yIaAFOIIIUMHUCS
MOHATHUHHBIX OCHOB TEOMETPHH, IPH JTOKA3aTEeIhCTBE TEOPEM H IOCTPOCHUHU
IIEMTOYKH JIOTUYECKHUX YTBEPIKIACHUHN MPU PEIICHUH TCOMETPUICCKUX 331249, YMCHHE
BBIIBUTATh W OIPOBEPraTh THIIOTE3bl HETOCPEACTBEHHO HCIIONB3YIOTCA TIPH
pEIICHNH 3a7a4 €CTECTBEHHO-HAYYHOTO ITUKJIA, B YaCTHOCTH (DM3UICCKUX 3a]1a4.

Ilens ocBOCHUS MporpaMMbl yueOHOTO Kypcea «I'eomeTpus» Ha yriayO0aéHHOM
YPOBHE — Pa3BUTHE HHIUBUIYATBHBIX CIOCOOHOCTEH 00YJaIONuXCs MPU U3YUCHUN
IrCOMETPUHU, KaK COCTABJIAIONICH TIpeaMEeTHOH oOnacth «MaTtemaTuka W
nH(pOpMaTHKa» Yepe3 00ecreyeHue BO3MOKHOCTH MTPUOOPETCHUS U UCTIOJIb30BaHUS
0oJsiee TIyOOKUX T€OMETPUYECKUX 3HAHUM U JECHCTBUH, CIICU(PUIHBIX TEOMETPHH,
¥ HEOOXOIMMBIX JIUIS YCIEITHOTO MPOPECCHOHAIEHOTO 00pa30BaHMs, CBI3aHHOTO C
MCIOJIb30BAHUEM MATEMATHUKH.

[IpuopuTeTHRIMU 3ajadyaMy Kypca TE€OMETPUH Ha YTiayOJIEHHOM YpOBHE,
PACHIUPSIONINMYI U YCHUIMBAIOIIMMHI Kypc 0a30BOT0 YPOBHS, SIBJISIOTCS:

pacuipeHue MpeaCcTaBICHUs] 0 TEOMETPUH KaK YaCTH MHUPOBOUW KYJIbTYpPHl H
dbopMupoBaHuE OCO3HAHMS B3aUMOCBSI3U T€OMETPUHU C OKPYKAIOIIUM MUPOM;

dbopMupoBaHue MPEICTABICHUS O TNPOCTPAHCTBEHHBIX (GUTypax Kak o
BOKHCUIINX MAaTeMaTHUYECKHX MOJEIAX, TO3BOJISIOMIMX ONMUCHIBATh M HM3y4YaTh
pasHbIC SABJICHUS OKPY’KAIOIIETO MUPA, 3HAHUE MTOHATHMHOTO arapara 1o pasaeiy
«CrepeomeTpus» yueOHOT0 Kypca reOMeTpHH;

dbopmupoBaHue YMEHHUS BJIQJIETH OCHOBHBIMH IIOHSATHSAMH 0
MIPOCTPAHCTBEHHBIX (UTypaX M WX OCHOBHBIMH CBOMCTBAMH, 3HAHHE TEOPEM,
dbopMysT U yMEHHE UX TPUMEHATh, YMECHHS JIOKa3bIBaTh TECOPEMbI M HAXOJUTh
HECTaHIapTHHIC CITIOCOOBI PEIICHUS 3a1aY;

dbopMupoBaHuEe YMEHHUS paclo3HaBaTh HA YEPTEKaxX, MOACISIX U B PeaIbHOM
MHpE MHOTOTPaHHHUKM M Teja BpalleHUs, KOHCTPYHUPOBATh TE€OMETPUYCCKHUC
MOJIENN;

dbopMupoBaHHUE TMOHUMAHHUS BO3MOXKHOCTH aKCHOMATHYECKOTO IOCTPOCHHS
MaTeMaTHYeCKUX TEOpui, (POpMHpOBaHWE MMOHHMAHUS POJTM AKCHOMATHUKH IIPH
MIPOBEJICHUY PACCYKICHUM;

dbopMupoBaHUE yYMEHHS BIIQJCTh METOJAMH JOKa3aTEILCTB M aJTOPHTMOB
pelIeHrs, YMECHHS MX IPUMEHSTh, IPOBOJIUTH JIOKa3aTEIbHBIC PACCYKICHUS B X0OJIC
pEeIICHUs CTEPEOMETPUYCCKUX 3aJad W 3aJad C IMPAKTHYCCKUM COACPIKAHHEM,
dbopMupoBaHUE TPEACTABICHUS O HEOOXOAWMOCTH  JOKAa3aTeIbCTB  IIPH



000CHOBaHMHM MaTEMATUICCKUX YTBEPKICHUN U POJIM aKCHOMATHUKH B TIPOBEICHHUH
JIEAYKTUBHBIX PACCYKICHUH;

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

dbopmupoBaHue (HYHKIIMOHATHLHOW TPAaMOTHOCTH, PEIICBAHTHOW T€OMETPHUU:
YMEHHUSl paclo3HaBaTh MPOSBICHUS TEOMETPUYCCKHX IIOHSATHH, OOBEKTOB W
3aKOHOMEPHOCTEH B PCaIbHBIX JKU3HEHHBIX CUTYalUSIX M MPU U3YYCHUH JIPYTUX
y4eOHBIX  MPEAMETOB, TMPOSIBJICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICITMPOBAHMS PEANTBHBIX CHUTYallUld, WCCIICIOBAHUS IOCTPOCHHBIX MOJIEICH,
WHTEPIIPETAIIUHU TIOJyYCHHBIX PE3yIbTaTOB.

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

ChopmynupoBannoe Bo ®PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
HOHSTHSIMUY, PEICBAaHTHBIMHA IT'€OMETPUN Ha yIITyOJIEHHOM ypoBHE 00ydeHHs B 10—
11 xmaccax, OTHOCHTCS KO BCEM COZEp>KaTelIbHBIM JIMHHUSAM Yy4eOHOTro Kypca, a
dbopMuUpOBaHUE  JIOTUYECKMX YMEHMH  pachpelessieTcsi He  TOJbKO  TI0
coJiepKaTeNIbHbIM JIMHUSIM, HO | 10 rogam oOydenus. Coaepskanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTam ocBoeHusi denepanbHoii padoueit
POrpaMMBbl, pPACTIPEEIEHHBIM IO TOJaM OOY4YeHUs, CTPYKTYPHUPOBAHO TaKUM
0o0pa3om, 4TOOBI KO BCEM OCHOBHBIM, MPHHIIUITHAILHBIM BOIIPOCcCaM O0yJaronuecs
oOpamaJiucb  HEOJHOKPATHO. JTO  TMO3BOJAET OPraHU30BaTh  OBJIAJICHHE
Tr€OMETPUUYECCKUMU MOHSATUSMU U HABBIKAMU TMOCIIEIOBATENBHO U MOCTYIATEIBHO, C
cOOJII0/IEHNEM TPUHIIUIIA TPEEMCTBEHHOCTH, @ HOBbIE 3HAHUS BKIIOYATh B OOIIYIO
CUCTEMY T€OMETPHUYECKHUX MPEJCTABICHUN 00Y4YaIOUIUXCsl, PACIIUPSSL U YIIIyOIIss
e€, o0pa3yst MpOYHbIE MHOKECTBEHHBIC CBSI3H.

[lepexon kK U3y4eHUIO TEOMETPUU Ha YTIIyOJIEHHOM YPOBHE MO3BOJISET:

co3gath ycnoBus qans  guddepeHnnanuu  00ydeHHS,  TOCTPOCHHS
WHIUBUIYAbHBIX  O00pa3oBaTENBHBIX MporpamMM, oOecreunuTs yriayOnéHHoe
M3y4YeHHE TEOMETPHH KaK COCTaBJISIONEH yaeOHoro mpenmera « MaTemaTiukay;

MOJITOTOBUTHh OOYYAIONIUXCS K TMPOJODKCHUIO HW3YYCHUS MATEMATHUKH C
yaéToM BBIOOpa Oyaymiel mpodeccuu, obecrednBasi MPEEMCTBEHHOCTh MEXITY
o01uM 1 IpoeccoHaTbHBIM 00pPa30BaHUEM.

Ha wusyuenme yueOHOro kypca «['eomerpus» Ha yYIIIyOJIEHHOM YpPOBHE
orBogutcs 204 waca: B 10 ximacce — 102 gaca (3 gaca B Henenmo), B 11 kimacce — 102
yaca (3 yaca B HEJIeJIO).



COAEPXAHUE OBYUYEHUA
10 KVIACC

IIpsiMble U IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATHSL  CTEpEOMETpUU. Touka, mOpsMas, IIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHMOMATUYECKOM TIOCTPOECHUU CTEPEOMETPUH:
AKCUOMBI CTEPEOMETPHUU U CIICICTBUS U3 HUX.

B3anmHoe pacnosiokeHue MpsSMBIX B MPOCTPAHCTBE: NEPECEKAIOIIUECS,
napajuiejbHble U CKpellMBaroIuecs mnpsiMble. [Ipu3Haku CKpelUBarOIIUXCs
npsimMbIX. [lapamienbsHOCTh NPSIMBIX U TJIOCKOCTEN B TPOCTPAHCTBE: NapasliebHbIE
psIMbIE B IPOCTPAHCTBE, MAPAIIICIBHOCTh TPEX MPAMBIX, NaPaICIIbHOCTD NPSIMON
U 1iockoctu. [lapannenbHoe W IEHTpalibHOE NPOEKTHPOBAaHUE, HU300paKeHUE
¢uryp. OCHOBHbIE CBOMCTBa MapauIeNbHOIO MpoeKTHpoBaHus. M3o0pakeHue
buryp B mapamiesbHON MPOCKIMH. YTJIBI C COHANPaBIECHHBIMU CTOPOHAMHM, YTOJ
MEXy TpsMBIMU B mpocTpaHcTBe. [lapaiienbHOCTh TIIOCKOCTEH: NapasuiebHbIe
IJIOCKOCTH, CBOMCTBa napajiesIbHbIX MJIOCKOCTEH. [Ipocreiimine
NPOCTPAHCTBEHHbIE (DUTypbl HAa IUJIOCKOCTH: TETpadlp, Mapajuielenunes,
NOCTPOEHUE CEUCHHI.

[lepneHAUKYJISPHOCTD MPAMON M IUIOCKOCTH: NEPNEHAUKYJIPHBIE MIPSIMBIE B
IPOCTPAHCTBE, MPSMBbIE MApPAJUIENbHBIE W NEPHNEHAUKYISPHBIE K IUIOCKOCTH,
OPU3HAK TEPIEHANKYISIPHOCTH TMPSAMOM U IUIOCKOCTH, TEopemMa O MpsAMOu
NEPIICHIUKYIISPHOU IJIOCKOCTH. OpToronanpHOE IIPOEKTUPOBAHMUE.
[lepnieHAUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 TJIOCKOCTH, PACCTOSIHUE
OT TIPSIMOM JI0 TTOCKOCTH, MTPOEKITNS GUTYPHI HA TUIOCKOCTh. [leprieHuKyIsspHOCTD
IJIOCKOCTEU: MPU3HAK IMEPHEHINKYJSIPHOCTH JABYX IUIOCKOCTEU. Teopema o TpEX
MEPIICHANKYJIIAPAX.

Yriael B MPOCTPAHCTBE: YroJl MEXAY IPSMOW U IUIOCKOCTBIO, ABYIPaHHBIN
YIOJI, TMHEWHBIM yroJl ABYTPAHHOTO yria. TpEXrpaHHbIA U MHOTOIPaHHBIE YTJIbI.
CBoiicTBa IJIOCKUX YTJIOB MHOTOTPAaHHOTO yria. CBOMCTBA IIOCKUX U JBYTPAHHBIX
YIJIOB TPEXTPAHHOIO yruia. TeopeMbl KOCHHYCOB U CUHYCOB JUIsl 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
MyTH Ha TOBEPXHOCTH MHOrorpanHuka. Teopema Oiinepa. IIpocTtpaHcTBeHHas
teopema ITudaropa. Ilupamuaa: n-yrosnbHas nupamuja, IpaBuibHas U yCceUEHHAs
nupamusibl. CBolicTBa pébep U OOKOBBIX TIpaHel MNPaBWIbHOM MUpPaMUIBL.
[IpaBunbHBIE MHOTOTPAHHUKH: IPaBWIbHAS IpU3Ma M NpaBWIbHAs MNHPAMUIA,



MpaBWJIbHAs TPEYTOJIbHASI TMpaMya U MPAaBUIIBbHBIN TETpa’ap, kyo. [Ipencrapnenue
O IPaBUJIBHBIX MHOTOTPAHHUKAX: OKTAAP, NOAEKAdAP U UKOCAdIP.

Briuncnenue 5JI€MEHTOB MHOTOTPAHHHMKOB: pE&Opa, AMAaroHaiad, YTJbl.
[Inomaas OOKOBOM MOBEPXHOCTH M TIOJHOM MOBEPXHOCTH MPSAMON MPU3MBI,
IJIOLIAb OCHOBaHUI, TeopeMa 0 OOKOBOM MOBEPXHOCTH NMPsAMOM npu3mMsbl. [nomans
OOKOBOM MOBEPXHOCTH M TMOBEPXHOCTH NPABWIBHOW NHPAMHU[bI, TEOpeMa o
IJIOIIAAM YCEUYEHHON IMpPaMUbL.

CummMmeTpuss B NOPOCTPAHCTBE. ODJIEMEHTbl CHMMETPHM  IMPABHIBHBIX
MHOTOrpaHHUKOB. CHMMETpuss B NPABWJIBHOM MHOTOIPDAHHUKE: CUMMETPUS
napajulesenuneaa, CUMMETPUS MPAaBUJIBHBIX IIPU3M, CUMMETPHUSA NPABUIbLHOMU
IAPaAMUIBI.

BekTopsI 1 KOOPAUHATHI B IPOCTPAHCTBE

[ToHATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOp, JIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOpPbl KOJUIMHEApHbIC, COHAIIPABICHHbIE U  IPOTUBOIIOJIOXKHO
HaIlpaBJICHHbIE BEKTOPBL. PaBEHCTBO BEKTOPOB. JIeHCTBUS ¢ BEKTOpAMU: CIOKEHUE
U BBIUUTAaHUE BEKTOPOB, CyMMa HECKOJBKHUX BEKTOPOB, YMHOXXEHHME BEKTOpa Ha
yucio. CBOMCTBA CIIOXKEHUSI BEKTOPOB. CBOMCTBA YMHOKEHHSI BEKTOPA HA YUCIIO.
IlonsTHEe KOMILIAaHApHBIE BEKTOPBI. [IpH3HAaK KOMIUIAHAPHOCTU 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. YTOJ MexXay Bekropamu. CKalIpHOE NPOU3BEICHUE

BEKTOPOB.
11 KJIACC

TeJsia BpaleHus

[loHsTHS: MWIMHIpPUYECKAs TIOBEPXHOCTh, KOHWYECKas TOBEPXHOCTH,
chepudeckass TOBEPXHOCTh, oOOpasylonue moBepxHocTeid. Tema BpaiieHus:
WINHIAP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. Bzaumuoe pacnonoxenue cdepbl
U IJIOCKOCTH, KacaTelbHasl IIIOCKOCTh K cdepe. M300pakeHne Ten BpalieHus Ha
miockoctu. Pa3BépTka munmHapa u konyca. Cummerpust chepsl 1 mapa.

O6béMm. OcHoBHBIE CBoOiicTBAa 00BEMOB Ten. Teopema 00 o00BEME
MPSIMOYTOJILHOTO Tapajuienenurena u cieactBus u3 He€. OObEM mpsiMoi U
HAKJIOHHOW TPHU3MBI, IIIHHpA, TUpaMuabl 1 KoHyca. OOBEM Imapa W mapoBOTro
CerMeHTa.

KoMOuHanuu Tenm BpamieHuss ¥ MHOTOTrpaHHWKOB. [Ipw3ma, BmucaHHas B
[MWINHAP, OMHCAaHHAs OKojJo unwiauHApa. Ilepecedenme cdepbl m mapa c
miockocThio. Kacanme mrapa u cdepsl miockocTeio. [loHATHE MHOTOTpaHHHKA,
OMMMCAHHOTO OKOJO c(depbl, cdeppl, BIUCAHHOW B MHOTOTPAHHUK WJIH TEJO
BpAIICHMS.



[Tnomans MOBEPXHOCTH IWIMHApPA, KOHYCA, IUIOMaAb chepbl U € yYacTei.
[lonobue B mpoctpaHcTBe. OTHOIIEHHME OO0BEMOB, IUIOLIAACH MOBEPXHOCTEH
nonoOHeIx Quryp. IlpeobpazoBanue mnogoOus, romoteTus. Pemenue 3agad Ha
IJIOCKOCTH C UCIIOJIB30BAaHUEM CTEPEOMETPUUECKUX METOJIOB.

[locTpoeHue ceyeHUii MHOTOIPAHHUKOB U T€J BPAIICHUS: CEYEHUS LIMIUHAPA
(mapajmienbHO M NEPHEHIUKYJISIPHO OCH), CEYEHHs KOHyca (MapajieibHble
OCHOBAaHHUIO U MPOXOJSLIUE YEPe3 BEPIINHY), CEUEHUS 1Iapa, METOIbl MOCTPOEHUS
CEUYECHMI: METOJ CJIeI0B, METOJl BHYTPEHHEr0 MPOEKTUPOBAHUS, METOJ] IepeHoca
CEKYILEH IITOCKOCTH.

BekTopbl U KOOPANMHATHI B MPOCTPAHCTBE

BexkTopsl B npocTpancTse. Onepaiuu HaJ, BeKTopaMu. BekTropHoe yMHOKEeHHE
BeKTOpoB. CBoiicTBa BEKTOPHOTO YMHOXkeHHs. [IpsMoyronbHas cucrema
KoopAauHAT B mpoctpaHcTBe. KoopaumHaTel BekTopa. PasznoxenHue BekTopa IO
6a3ucy. KoopanHaTHO-BEKTOPHBII METO/] IPHU PEIICHUN T€OMETPHUUECKHUX 3a/1a4.

J{BHKeHUs] B IPOCTPAHCTBE

JBuxenus: npoctpancrBa. OtoOpaxkeHus. JIBUKEHUS W PaBEHCTBO (QUTYD.
OO6mue cBoiicTBa JABWKEHMM. Buasl JBWXKEHWI: TapauiebHBIM TEPEHOC,
LIEHTpalbHasl CHUMMETpPHS, 3€pKaJIbHAs CUMMETpHUS, IMOBOPOT BOKPYT HPSIMOI.
[Ipeobpazosanus nomoous. [Ipssmas u chepa Ditnnepa.



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

JIMYHOCTHBIE PE3YJIBTATHBI

1) rpaskaaHckoe BOCIMTAHME:

c(hOpMUPOBAHHOCTb IPakKAAHCKOM MO3UIIMU 00YUaIOIIEeTr0oCcsl KaK aKTUBHOTO U
OTBETCTBEHHOTO YJI€HA POCCUUCKOTO O0IIECTBA, IPEACTABICHUE O MATEMAaTUUECKUX
OCHOBaX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUN, MPOLEIYP
rpaxxjgaHckoro  oOmectBa  (BBIOOpBI,  OMNpPOCBl W JIPYroe),  yMEHHue
B3aUMOJICICTBOBATh C COLMAJIBHBIMHU HMHCTUTYyTAMU B COOTBETCTBUU C UX
GyHKIMSIMU U Ha3HAYCHUEM;

2) maTpuoTH4YecKoe BOCIUTAHHE:

c(hOpMUPOBAHHOCTh POCCHICKON T'PAKIAHCKON MJACHTUYHOCTH, YBOKCHHS K
MPOIIJIOMY M HACTOSIIIEMY POCCHUMCKONW MaTeMaTHUKH, IIEHHOCTHOE OTHOIIEHUE K
JOCTHXKEHUSIM POCCUMCKMX MAaTEMAaTHKOB M POCCUHUCKOM MaTeMaTHYECKOMN IIKOJIBI,
UCIIOJIb30BaHUE H3THUX JOCTWKEHHUH B JIPYTUX HayKaX, TEXHOJOTusiX, cdepax
SKOHOMHUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHME JYXOBHBIX IIEHHOCTEH poccUiCKOro Hapoaa, chOpMHUPOBAHHOCTD
HPaBCTBEHHOTO CO3HAHMS, STUYECKOrO0 MOBEIAEHHUS, CBA3AHHOTO C NMPAKTUYECKUM
IPUMEHEHHEM JTOCTUKEHUI HAYKU U IESITEIbHOCTBIO YUYEHOT O, OCO3HAHUE JTUYHOTO
BKJIaJ]a B TIOCTPOCHUE YCTOMYMBOTO OYIyIIEro;

4) 3cTeTHYECKOE BOCIIMTAHHUE

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKJIIOYas SCTETUKY MaTeMaTH4YECKHX
3aKOHOMEPHOCTEHN, OOBEKTOB, 3a7a4, PEIICHUH, pacCyKIECHUWU, BOCIPUUMUYNUBOCTH K
MaTeMaTU4YEeCKUM acleKTaM Pa3IuYHbIX BUJOB UCKYCCTBA;

5) pusnyeckoe BocmUTAHME:

chOpMHPOBAHHOCTh YMEHHS TPUMEHITh MaTEMAaTUYECKHE 3HAHUS B
WHTEpEcax 3JI0pOBOro 1 6€30MacHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pPOBBIO (3I0POBOE NHUTAaHHE, COATAHCUPOBAHHBIM PEKHM 3aHATHH H
OTIbIXa, PETyJspHas (u3ndecKas akKTUBHOCTD), (DU3MYECKOE COBEPIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TpyaoBoe BocniuTaHue:

TOTOBHOCTh K TPYIdy, OCO3HaHME IIEHHOCTH TPYIOJIIOOHs, HWHTEpeC K
pa3nuuHbiM  cpepam  NpOodEeCCHOHATIBHOW  NESITENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW W €€ NPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynyued mpodeccu U PeaJu30BbIBATH COOCTBEHHBIE JKM3HECHHBIC ILJIAHBI,
FOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTHYeCKoMy  OOpa30BaHUIO U



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

7) 3K0JI0THYeCKOe BOCTIUTAHME:

c(hOpPMUPOBAHHOCTh  AKOJIOTMUYECKOW  KyJIbTYpbl, TOHUMAHUE BIUSHUSA
COIMATbHO-2KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPHUPOTHON U COIMATILHOMN
Cpe/bl, OCO3HaHUE II100aIbHOIO XapaKkTepa 3KOJIOTMYeCKUX MpoOieM, OpUEHTAIIUS
Ha TPUMEHECHHE MaTEeMaTHUYeCKUX 3HAHWM sl pelleHus 3amad B o0JjliacTu
OKpY’Karolel cpenpl, IUIAHUPOBAHHE IIOCTYMKOB U OLEHKH HMX BO3MOXKHBIX
MOCJICICTBUH JJIsl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHUA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKH U OOIIIECTBEHHOM MPAKTUKH, TOHUMAaHUE MaTEeMaTHYECKON
HAyKU Kak c(epbl 4eJI0BEUECKOM eI TEIbHOCTH, 3TANOB €€ Pa3BUTHS U 3HAUMMOCTH
JUISL Pa3BUTHS ITUBWIN3AIIUU, OBJIAJICHUE S3bIKOM MAaTEeMaTUKH M MaTEMaTUYeCKOM
KyJIbTYypO KaK CPEJCTBOM MO3HAHUS MUPA, TOTOBHOCTH OCYIIECTBIISITH TPOCKTHYIO
U UCCIIEJIOBATEILCKYIO ACATEILHOCTh HHINBUAYAJIBHO U B TPYTIIIE.

METAINIPEAMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBbIC YHHMBEpPCAJIbHbIE Y4eOHbIC JeHCTBHUS

ba3zoBble jornueckue AecTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMAaTHYECKHUX
OOBEKTOB, TMOHATHHA, OTHONICHUH MEXAYy TMOHATUAMH, (HOPMYITUPOBATH
OTIpEeJICIICHHS] TIOHSATUHN, YCTAaHABIMBAThH CYHIECTBEHHBIN NMPU3HAK KIacCU(pUKAIIH,
OCHOBaHUS JIJIsi 0000IIEHNS U CPAaBHEHUS, KPUTEPHUH MPOBOJAUMOTO aHAIN3A;

BOCIPUHUMATh,  (OPMYIUPOBaTH W  NPEOOpPa3OBBIBATH  CYXKICHUSA:
YTBEPAUTEIBHBIC U OTPHUIIATEIIbHBIE, CTMHUYHBIC, YACTHBIE U OOIIUE, YCIOBHBIC;

BBISIBJIATH MAaTEMATUUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAONIOMCHUSIX W YTBEPXKACHUSIX, Mpejaratb KpUTCPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEW U IPOTUBOPEUN;

JenaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTUKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3AKIIOUCHHH, YMO3aKIIOUEHUI N0 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSTENILHO J10Ka3aTebCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAaUBaTh apryMEHTAIMIO, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000OCHOBBIBATH COOCTBEHHBIE CYKJACHUS U BHIBOIBI;

BbIOMpaTh cmoco® pemeHus y4eOHOW 3amadu  (CpaBHUBATH HECKOJIBKO
BApUAHTOB PELICHHUS, BIOUPATh Hauboiee MOAXOASIIUN C YUETOM CaMOCTOSITEBHO
BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBble ucciienoBarebckue 1eiicTBHS:



HCII0JIb30BaTh BOIPOCHl KaK MCCIEIOBATEIbCKUA HHCTPYMEHT IO3HAHMS,
(GopMynupoBaTh  BONPOCHI,  (PUKCUpYIOIIME  MPOTUBOpEYHE,  MpodiIemy,
yCTaHaBIMBaTh MCKOMOE U JAaHHOE, (hOPMHUPOBATH TMUIOTE3Y, apryMEHTHUPOBATh
CBOIO MO3ULIMI0, MHEHHUE;

IPOBOAUTH CAMOCTOSATENbHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEI0BAHUE
M0 YCTaHOBJICHUIO OCOOEHHOCTEN MaTeMaTuuecKoro oObeKTa, sIBJIEHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX 1y 00bEKTaAMHU, SIBICHUSAMH, IPOLECCAMU;

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

IPOrHO3MPOBATh BO3MOXKHOE pAa3BUTHE IIpoliecca, a TakKe BbIABUIAThH
IPENOJIOKEHUS O €T0 Pa3BUTHUHU B HOBBIX YCIIOBUSIX.

PabGora ¢ undgopmanmeii:

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

BbIOMpaTh MH(OPMAIUIO U3 UCTOYHUKOB PAa3JIMYHbBIX TUIIOB, aHATU3UPOBATh,
CUCTEMaTU3UPOBATh U UHTEPIPETUPOBATH HHPOPMALIUIO PA3TUYHBIX BUAOB U (hOpM
Npe/ICTaBIICHUS;

CTPYKTYpHpPOBaTh MH(POPMAIIUIO, TPEJCTABIATh €€ B Pa3IMUHBIX (QopMmax,
WLTIOCTPUPOBATH TpadUuecKy;

OLICHUBATh HaAEKHOCTh nHbOpMAITIH 1o CaMOCTOSITEIILHO
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¢ OOCYXKJICHHS 3aJlaBaTh BOIIPOCHI IO CYIIECTBY OOCYKITaeMON TEMBI,
mpoOJieMBl, peIracMoi 3ajady, BBICKA3bIBaTh HJCH, HAICJICHHBIC HAa ITOUCK
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.

PerHﬂTI/IBHbIe YHHUBEPCAJIbHBIC yqeﬁﬂble I[eﬁCTBHH
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 IITYPMBI» U UHBIE), BBITIOIHATH CBOIO YaCTh PaOOTHI U KOOPIAUHUPOBATH
CBOM JICUCTBHUSI C IPYTMMHU WICHAMH KOMaH/Ibl, OIICHUBATh KAYECTBO CBOETO BKJIaJia
B OOmMi TPOAYKT 1O KPUTEpHUsM, CHOPMYIHUPOBAHHBIM  YYaCTHUKAMHU
B3aMOJICHCTBHS.

INPEAMETHBIE PE3YJIBTATHI

K xonmy 10 kiaacca o0y4aronuiics HayIuTCs:

e CBOOOJIHO OIEPUPOBATh OCHOBHBIMU TIOHSTHUSMU 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,
IJIOCKOCTEHN B MPOCTPAHCTBE, MPSAMBIX U IJIOCKOCTEN B MPOCTPAHCTBE;

e CBOOOJNHO OMEpUPOBATh TIOHATHSMH, CBS3aHHBIMH C yIJIAMH 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 napajjiesbHoe, LEHTPAJIbHOE u OpPTOTrOHAIBHOE
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 OMEpPUPOBATH MOHSATUSMU, 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
pEILICHMM MaTEMaTH4YECKUX 3a/ad 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€OMETPUUECKUX (Urypax, MpPeICTaBICHHYIO Ha
yepTexax U pUCyHKax;

e IMPUMEHATH MOJYYEHHbIE 3HAHMS HA IPAKTHKE: CpaBHUBaTh W
AHAIM3UPOBATH PEaJbHbIE CUTYallUH, IPUMEHATHh W3YUYEHHBIE IOHATHUS B
npolecce IOHCKa peHIeHHs MaTeMaTHYecKu CopMyJIHPOBaHHOMN
npoOsieMbl, MOJEINPOBATh peallbHble CUTYallMd Ha S3BIKE T'€OMETpPHH,
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 pPa3BUTHS 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;

OTIEPUPOBATH MOHATUSIMHU, CBI3aHHBIMHU C TE€JIAMU BPAILCHUS: [TUIHHAPOM,
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;
BBIYHCIISITh BEJIMUMHBI DJIEMEHTOB MHOTOTPAHHMKOB WM TEJ BpalleHUs,
00BEMBI U MIIOMIAIM TOBEPXHOCTEH MHOTOIPAHHHUKOB W TENl BpAILEHUS,
reOMETPUYECKHUX TeJl C IPUMEHEHHEM HOopMYyT;

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

BBIUUCIISITh COOTHOILIEHUSI MEXTy TUIOMIAASIMU MMOBEPXHOCTEN U 00BEMaMuU
IT0JTOOHBIX TEI;

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

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

CBOOOJTHO OTIEPUPOBATH MOHATHUEM BEKTOP B MPOCTPAHCTBE;

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-KOOPAUHATHOTO METO/1a MPU PELICHUU;
CBOOOJTHO OMEPHUPOBATH TIOHATHSIMHU, CBSI3AHHBIMH C JIBIDKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHU;

BBIMIOJIHSITh H300pa)KEHHs] MHOTOTPAHHMKOB M Te€Jd BpalleHUs IIpHU
NapajuyieIbHOM  TEPEHOCE, UEHTPAIbHOM CHUMMETPHUM, 3€pPKaJbHOU
CUMMETPUH, IPU TIOBOPOTE BOKPYT MPSIMOM, TpeoOpa3oBaHus Mo100us;
CTPOUTH CEYEHUSI MHOTOIPAaHHUKOB U TEJl BpPAlCHUSA: CEYEHUs ILUIUHIpPA
(mapanienbHO U NEPHeHAUKYISIPHO OCH), CEYEHUs KOHYyca (MapasuiesibHbIe
OCHOBAHHIO U MPOXOSALINE YepE3 BEPUINHY ), CEUEHUS 11apa;
UCII0JIB30BaTh METOJbl IOCTPOEHUS CEUYEHMI: METOJ CJIEOB, METO[
BHYTPEHHETO MPOEKTUPOBAHUS, METO/I IEPEHOCA CEKYILEN MIIOCKOCTH;



JIOKa3bIBaTh TEOMETPUUECKUE YTBEPKIACHUS;

MPUMEHSITh TeOMEeTpUYecKre (HaKThl JJIsl PEHICHUS CTEPEOMETPUUECKUX
3a7a4, MPEANONAralolluX HECKOJIBKO IIAaroB pELICHUs, €CIU YCJIOBUA
IPUMEHEHHMS 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 ITOJYYEHHBIE 3HAHUS HA PAKTUKE: CPABHUBATh, AHAJIU3UPOBATh
U OLICHWBAaTh PEAJbHBIC CUTYAllUH, MPUMEHATb H3YUYCHHBIC TIOHATHSA,
TEOPEMBbI, CBOMCTBA B IIPOILIECCE IIOUCKA PEHICHUA MATEMATUYECKU
chopMyIHpPOBaHHOW MPOOJIEMBI, MOJEIUPOBATH peajbHbIE CUTYyalluu Ha
SI3bIKE TEOMETPHUH, UCCIEN0BATH MOCTPOCHHBIE MOJIENIN C UCTIOJIb30BAHUEM
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 YacTu (GyHAaMEHTa pa3BUTHUS TEXHOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHUE

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




11 KVIACC

KosuyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypest
1 AHanmuTHyeckast reoMeTpus 15 1
9 [ToBTOpeHue, O606III€HI:I€ u 15 1
cUCTeMaTH3alus 3HaHUH
3 O0BEM MHOTOTpaHHUKA 17 1
Tena Bpamenus 24 1
5 [Tmomany moBepxXHOCTH U 0OBEMBI 9 1
KpYTJIBIX Tell
6 JIBrokeHUst 5 1
7 [ToBTOpEHwUE, O606I.HGHI:I€ u 17 5
cUCTeMaTu3allus 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoibHbie
padoThI

IIpakTH4eckue
padoTsl

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
MpaBHiIa M300paKEHUS HA PUCYHKE
TUTOCKOCTH, TTapauIeIbHBIX MPSIMBIX
(0Tpe3KoB), cepeIMHbI OTPE3Ka

[TonsTHs: Mepecekaronuecs MIOCKOCTH,
repeceKaromuecs npsmas ¥ miocKoCTh;
MOJIyIPOCTPAHCTBO

IlousTus: MNEPECCKAIMNECH IIIIOCKOCTH,
ICPCCCKAOIMCCA IIpsAMas U IJIOCKOCTD,
NOJYIpOCTPaHCTBO

MHoOrorpaHHUKH, U300paKeHHE
MPOCTEUIITNX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOMINX 00BEKTOB

MHororpaHHUKH, U300paKeHNE
MPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOMINX 00BEKTOB




AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
CJIEZICTBMS U3 HUX

AKCHOMBI CTEPEOMETPHUHU U IIEPBBIE
CJIEJICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBHIC
cieactsus n3 HUX. CrocoOnl 3a1aHust
MPSIMBIX U TTIOCKOCTEM B TPOCTPAHCTBE.
O603HaYeHUS IPSMBIX U TIJIOCKOCTEH

10

N300paxenue ceueHuit nupamuabl, Kyoa
Y TIPU3MBI, KOTOPBIE TPOXOIAT Yepe3 X
pé6pa. N3obpaxkeHue nepecedeHust
MTOJTYYEHHBIX IJIOCKOCTEM.
PackpamrBanyue NOCTPOECHHBIX CEYEHUI
Pa3HbIMU LIBETaAMU

11

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

12

N300pakeHue ceueHuil mupaMuipl, Kyoa
Y TIPU3MBI, KOTOPBIC MTPOXOJIAT Yepe3 UX
pé6pa. N3obpaxkeHue nepeceueHust
MOJIy4E€HHBIX TUIOCKOCTEH.
PackpammBanue moCTpOSHHBIX CEUCHHIA
pa3HBIMU [IBETaMU

13

N300pakeHue ceueHuil mupaMuipl, Kyoa
Y TIPU3MBI, KOTOPBIC TPOXOJIAT Yepe3 UX
pebpa. M3obpakeHue nepeceyeHus




IIOJIyYEHHBIX IIJIOCKOCTEM.
PackpammBanue NOCTPOSHHBIX CEYCHUN
pa3HBIMM LIBETAMHU

14

Merton cnenoB i HOCTPOCHUS CEYEHUN

15

Merton ciiefioB 1St IOCTPOCHUS CEUSHHI.
CaoiicTBa nepece4eHnii MpsIMbIX U
IIJIOCKOCTER

16

Merton crefoB Uit TOCTPOSHUS CEUEHUI.
CBolicTBa NEpPECEUYECHNUN MPSIMBIX U
IIJIOCKOCTEN

17

[TocTpoenue ceuenunii B mupamu/e, Kyoe
1o TpéM ToukaM Ha p&opax. Cozmanue
BBIHOCHBIX YEPTEKEU U 3aKUCh IIArOB
ITOCTPOEHUS

18

[TocTpoenue ceueHnunii B mupamu/e, Kyoe
1o TpéM ToukaM Ha péopax. Co3naHue
BBIHOCHBIX YepTEeXkKeH U 3aIuch I1aros
MIOCTPOCHUS

19

[TocTpoeHue ceueHnuii B mupamu/e, Kyoe
o Tpém Toukam Ha pébpax. Coznanue
BBIHOCHBIX YEPTEKEU U 3aHUCh 11aroB
MIOCTPOEHUS

20

ITocTpoenue cedenuil B nupamue, Kyoe
1o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEH U 3aIHUCh 11Ar0B
IIOCTPOEHUs




21

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

22

[ToBTOpenue mnanumerpun: Teopema
Menenas. PacueTsl B ceUeHUSIX HA
BBIHOCHBIX YepTekax. MicTopus pa3BuUTHS
TJIAHUMETPUHU U CTEPEOMETPUHU

23

KontponsHaas padora "AKCHOMBI
p p
crepeomerpun. Ceuenus"

24

B3anMHOe pacnosioxkeHue npsIMbIX B
npoctpaHcTBe. CKpeluBaromuecs
npsmeie. [Ipu3Haku CKpemmBarOnuxcs
npsMbIx. [lapannensHsle npsmble B
IIPOCTPAHCTBE

25

Teopema o CyllieCTBOBaHUU U
€IMHCTBEHHOCTH MPSIMOM NapajuieIbHOMN
JTAHHOW MPSIMOM, TPOXOAIEH Uepes
TOUYKY IIPOCTPAHCTBA U HE JIeKaIlel Ha
JTaHHOU mpsiMoi. JlemMa o mepeceueHun
MapajuieNbHbIX MPSIMBIX JIOCKOCTHIO

26

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

27

[TapannenpHoe IPOEKTUPOBAHUE.
OcHoBHBIE CBOMCTBA MAapaJIEIbHOTO
npoekTHpoBanus. M3o0paxenne pa3HbIx
¢uryp B napauienbHONU IPOEKIUU




28

enTpanbHas mpoekuus. Yroic
COHAIIPABJIICHHBIMA CTOPOHAMMU. YTOJI
MEXIY IPAMBIMA

29

3ajayu Ha T0KA3aTeIbCTBO U
HCCIIEIOBAHKUE, CBSI3aHHBIC C
paCHOJ'IO)KCHI/ICM HpSIMBIX B
MIPOCTPAHCTBE

30

[TonsATHS: mapaIeNnbHOCT NPAMON U
IIJIOCKOCTH B IIpocTpaHcTBe. [Ipu3Hak
MapaJUIEIIbHOCTH NPSIMOU U IJIOCKOCTH.
CBoiicTBa nNapaJIeIbHOCTH NPAMOHN U
IIJIOCKOCTH

31

I'eomeTrpuueckue 3ajaun Ha BBIYUCIICHHE
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

[TapannenpHas MpoeKIys, MPUMEHEHUE
JUIS IOCTPOCHHUSI CEUeHU Ky0a U
napasienenumnena. CBoicTBa
napajieJenuieaa u Ipu3Mbl

34

HapannenLHLIe IIJIOCKOCTH. HpI/I3HaKI/I
mapaJlIeJIbHOCTH IBYX IUIOCKOCTEM

35

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




MPUHAICKALLYIO JAHHOM NIJIOCKOCTU U
CIEICTBUS U3 HEE

36

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

37

CaoiicTBa napayuIeIbHbIX TIOCKOCTEMN:
00 oTpe3Kax mapasuieIbHbIX NPSMBIX,
3aKIIFOYEHHBIX MEXY [1apaljIeIbHbIMUA
IJIOCKOCTSIMU; O MepeceyeHr  NpsaMoii ¢
ABYMs MapaJuICIIbHBIMU IIJIOCKOCTAMU

38

[ToBTopenue: Teopema [ludaropa Ha
TUTOCKOCTH

39

[ToBTOpEHUE: TPUTOHOMETPUS
MPSIMOYTOJILHOT'O TPEYTOJIbHHUKA

40

CBoiicTBa Ky0a ¥ MPSIMOYTOJILHOTO
napajuiesienuneaa

41

Brruncnenue 1iauH OTpe3KOB B KyOe u
MPSIMOYTOJILHOM Napasuieienue e

42

[lepnieH UKy ISIPHOCTD MPSMOM U
mwiockocTH. [Ipu3Hak
MEePIEeHIUKYJISIPHOCTH MPSAMOU U
MJIOCKOCTH

43

IlepnieH UKy IAPHOCTD NPAMOU U
mockocty. [Ipusnak
MEPIEHIUKYIISAPHOCTH NIPSMOH U
IIJIOCKOCTH




Teopema 0 CylIeCTBOBAHUU U
€IMHCTBEHHOCTH IPSIMOM, TPOXOIALIEH

44 gyepe3 TOUKY IPOCTPAHCTBA U
MEPIIEHANKYISPHON K TUIOCKOCTH

45 [TnockocTH U MEePIEeHANKYIISIPHBIE UM
MpsIMbIE B MHOTOTpaHHHKaX

46 [TnockocTH 1 MepIEeHANKYIISIPHBIE UM
MpsIMbIE B MHOTOTpaHHHKaX
[lepneHauKynsp 1 HAKJIOHHAS.

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

48 [TocTpoenue nepreHIuKyasIpa U3 TOYKH
Ha IPSIMYIO

49 Teopema o TpEx nmeprneHANKYIIpax
(mpsimast u oOpaTHast)

50 Teopema o TpEx nmeprneHAUKYIIpax
(npsimast u oOpaTHast)

51 YTroa MexIy CKpenMBaroIIMMHCS
MPSIMBIMU
[Touck neprneHuKyISIpHBIX MPSMBIX C

52 MTOMOIIBIO IEPIICHTUKYIAPHBIX
IJIOCKOCTEMN

53 OpToroHanbHOE NPOEKTUPOBAHUE
ITocTpoenue ceuenuit Kyoa, mpu3Msl,

54 MPABUILHON MUPAMU/IBI C TTOMOIIIBIO

OpTOFOHaHLHOﬁ IMPOCKINHU




55

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

56

CuMMeTpHs B IPOCTPAHCTBE
OTHOCHUTEJIBHO II0cKocTH. [lnockocTu
CUMMETpPUN B MHOTOTpaHHHUKAX

57

[Ipu3Hak nepneHauKyJISIPHOCTH IPSIMOIR
U IJIOCKOCTH KaK CIIEJCTBUE CUMMETPUH

58

[IpaBusIbHBIE MHOTOIpaHHUKH. Pacyér
pPacCTOSTHUM OT TOYKHU JI0 INIOCKOCTH

59

[IpaBusIbHBIE MHOTOIpaHHUKU. Pacyér
pacCTOSTHUM OT TOYKHU JI0 INIOCKOCTH

60

Crioco6bl OMYCTUTh HNEePIEHANKYIISPDIL:
CUMMETpUS, CABUT TOYKHU IO
MapajyIeIbHON MPSIMOM

61

CnBur no HenapasuieJIbHON IPsSMOH,
W3MEHEHUE PACCTOSIHUIMA

62

Kontponbnas padota "B3zanmuoe
pacrojoKeHue MPSIMbIX U TIOCKOCTE! B
npocrtpaHctae"

63

[ToBTOpEHUE: yroy MexIy MpSMbIMHA Ha
TUIOCKOCTH, TPUTOHOMETPHSI B
MIPOU3BOJIBHOM TPEYTOJILHUKE, TeOpeMa
KOCHHYCOB

64

[loBTOpEHUE: YrOa MEKIY
CKPELIMBAIOIIUMUCS MPSIMBIMH B
MIPOCTPAHCTBE




65

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

66

JIByrpansbiii yroj. CBONCTBO JMHEWHBIX
YTJIOB IBYTPaHHOIO yria

67

[TepieHAMKYISIPHBIE TTIOCKOCTH.
CpoiicTBa B3aMMHO NEPIEHANKYIIIPHBIX
IJIOCKOCTEN

68

[Ipu3Hak nepneHauKyISIpHOCTH
IIJIOCKOCTEM; TeOpeMa O IPSIMOM
IepECEUYEeHMS ABYX IIIOCKOCTEMN
MEPIEHIUKYISIPHBIX TPETHEH MIOCKOCTH

69

[IpssMOYTOBHBIN MapasuIeenuren; Kyo;
M3MEepEeHusl, CBOMCTBA MPSIMOYTOIBHOTO
napajuiesienuneaa

70

Teopema o auaroHanu NpsMOyroJILHOTO
napajulesienuIne1a u cieICTBUE U3 Heé

71

CrepeomeTrpuueckue U NpUKIaIHbIE
3a/1auM, CBSI3aHHBIE CO B3aMMHBIM
PaCMoOI0KEHUEM MPAMBIX U TNIOCKOCTH

72

HOBTOpeHI/IeZ CKPCIIUBAOIINUCCA
IPpsAMBIC, ITapaJJICJIbHBIC IIIIOCKOCTH B
CTaHAAPTHBIX MHOI'OT'PaHHUKAX

73

ITapa napaynenbHBIX IIIOCKOCTEH HA
CKPELIUBAIOIINXCA NPSMBIX, PACCTOSTHUE
MEXK/y CKPEILMBAIOLIUMHUCS NIPSIMBIMU B
IIPOCTBIX CUTYALMAX




74

Paccrosinre OT TOUKH J10 TJIOCKOCTH,
paccTosiHue OT MPSMOMN JI0 INIOCKOCTH

75

Brruncnenue paccTosHUN MEX Ty
CKPELIUBAIOIIMMHUCS IPSIMBIMHU C
IIOMOIIBIO NIEPIEHAUKYISIPHON
IIJIOCKOCTH

76

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

77

DneMeHTHI C(hepUIECKON TeOMETPHH:
reoJIe3nYecKue JIMHUU Ha 3emiie

78

Kontponbnas padota "Y1l u
paccrosgHus"

79

CucreMaTusalus 3HaHUN
"MHOrorpaHHUK U €ro 3JeMEHTHI"

80

[Tupamuna. Buasl nupamun. [IpaBunbnas
nupamMua

81

[Ipusma. IIpsmas v HaKJIOHHAS TPU3MBIL.
[IpaBunbHas nmpu3zmMa

82

[Ipsimoii mapannenenurnesn,
MPSIMOYTOJIbHBIN MapasuieNenune, Kyo

83

Brimykisle MHOrorpanHuku. Teopema
Olinepa

84

Beinykiibie MHOrorpanHuku. Teopema
Otinepa. ITpaBuibHBIE 1
TIOJIYIIPAaBUJIBHBIE MHOTOI'PAaHHUKHU

85

KonrtpomnbHas padora "MHororpanHuKu"




86 [TonsiTHE BEKTOpA HA IJIOCKOCTH 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 JIGKAIIUX B OJTHOM 1
TJIOCKOCTH
92 CkansipHOE TTPOU3BEICHUE 1
93 Brrarcnenue yrira Mex 1y BEKTOpaMu B 1
MIPOCTPAHCTBE
94 [Ipocreiimme 3a7a4u ¢ BEKTOPAMH 1
95 [Ipocreiimme 3a7a9u ¢ BEKTOpAMH 1
96 [Ipocreiimme 3a7a9n ¢ BEKTOpAMH 1
97 [Ipocreiimme 3a1a4u ¢ BEKTOpaMU 1
98 O0001IeHE U cCUCTEMATU3ALNS 3HAHUN 1
99 O0001IeHEe U cUCTEMAaTU3aLNs 3HAHUN 1
100 Hrtoropas KoHTpoOJIbHAs paboTa 1
101 Hroropas koHTpoOJIbHAs paboTa 1
102 O00011IeHIE U CUCTEMATHU3ALUS 3HAHUI 1
OBIIEE KOJIMYECTBO YACOB I10 102
I[MPOI'PAMME




11 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bcero u3yyeHusi = o0pasoBaTeibHbIe
padoTsbI padoThI
pecypcsl
[ToBTopenue tems! "KoopauHatst
1 BEKTOpa Ha MJIOCKOCTHU U B 1
npocrpaHcTee”
9 [ToBTOpenue Tems! "CkansgpHoe 1
MIPOU3BEICHUE BEKTOPOB"
3 [ToBTOpenue Temsl "Beruncienue yria 1
MEXIy BEKTOPaMH B TPOCTPAHCTBE"
4 [ToBTOpEeHMe TeMbl "YpaBHEHUE TPAMOM, 1
MPOXOAIIEH Yepe3 1BE TOUKH"
5 YpaBHEHHE IIJIOCKOCTH, HOPMAJIb, 1
YPaBHEHHE IUIOCKOCTH B OTPE3Kax
5 YpaBHEHHE IIJIOCKOCTH, HOPMAJIb, 1
YPaBHEHHE IUIOCKOCTH B OTPE3Kax
7 BekTopHoe npon3BeneHue 1
3 JIuHeiHbIe HEpaBEHCTBA, TUHEUHOE 1
IIPOrpaMMHUPOBAHUE
9 JInneliHbIE HEPABEHCTBA, JIMHEWHOE 1
IIPOrpaMMHUPOBAHHE
10 AHanuTHuecKkue METObl pacuéra yria 1
MEXAY IPSIMBIMU B MHOI'OTPAaHHUKAX
1 AHanuTHuecKkue METobl pacuéra yria 1

MCKIY INIOCKOCTSAMH B MHOTOI'pPaHHUKAX




dopMmysa pacCTOSHUS OT TOUKH J10

12 IJIOCKOCTH B KOOPAMHATAX

13 HaxoxaeHne paccTOsSHUN OT TOYKHU JI0
IJIOCKOCTH B KyOe

14 HaxoxaeHne paccTOsSHUN OT TOYKH JI0
TJIOCKOCTH B TIPABHIILHOW TTUPAMH/IE

15 KonTponbHas pabota "AHanuruueckas
reoMerpus"

16 CeyeHHsI MHOTOT'PAHHUKOB:
CTaHJIaPTHBIE MHOT'OTPAHHUKH

17 CeueHHsI MHOTOTPAHHHUKOB: METO]T
CIIEJIOB
CeueHusi MHOTOT'PAHHUKOB:

18 CTaHJAPTHBIC TIJIOCKOCTH, TTePECCUCHUS
NPSAMBIX U IIIOCKOCTEH

19 [TapannenbHble NpsIMbIE U TIIOCKOCTH:
napajuiesibHble CEYeHHS

20 [TapannenbHble NPsSMbIE U TUIOCKOCTH:
pacy€r OTHOIIECHUM
[TapannensHblie NPsSIMbIE U TUIOCKOCTH:

21 YTIIBI MEXKAY CKPEIIUBAIOIIUMUCS
MPSIMBIMU
[lepnieH UKy IsSIpHBIE IPSMBIE U

29 TJIOCKOCTH: CTaHJIaPTHBIE Maphl

NEPpUCHAUKYJIIPHBIX IUIOCKOCTEH U
IpsAMBIX, CHMMETPHUH MHOI'OT'PaHHUKOB




23

[lepnenuKynspHbIC NPSMBIE U
IIJIOCKOCTH: TEOPEMA O TPEX
MEPIEHIUKYIISIPAX

24

[lepnenaukynspHbIe NPSMBIE U
IIJIOCKOCTH: BBIYMCIICHHUS ITIUH B
MHOTI'OTpaHHUKAX

25

[ToBTOpEeHue: momaau
MHOT'OYTOJIbHUKOB, (hOPMYJIbI 17151
TIJI0IIA IeH, COOOpaKeHUS TI0I00UsI

26

[ToBTOpEeHue: momanu
MHOT'OYTOJIbHUKOB, (DOPMYJIBI JUTsI
TJTOTAIeH, COOOpaKEHUS TI0T00MSI

27

[ToBTOpEHME: MITOIIAAN
MHOTOYT'OJIbHUKOB, ()OPMYJIBI JISI
TJI0IIAIeH, COOOpakeHUS TI0T00MsT

28

[lnomanu ceyeHnii MHOTOrPaHHUKOB:
IO/ ITOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOPaKEHHUS ITO00Hs

29

[lnomanu ceyeHnii MHOTOrpaHHUKOB:
IIJIOIIAIA TTOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOPaKECHHUS ITO00US

30

Kontponbnas padota "[loBTopeHue:
MHOTOTpaHHUKH, CEUYEHUS
MHOTOT'PaHHUKOB"

31

O06bém Tena. O6beM MPSIMOYTOIBLHOTO
napasiesenumnena

32

3anaun 00 yaBOeHHH Ky0Oa, O
KBaJIpaType Ky0a; 0 TPHUCEKIUH yTiia




33

CrepeoMeTpHYecKHe 3a/1aul, CBSI3aHHbBIC
¢ 00BbEMOM MPSIMOYTOJIBHOTO
napasuiesenuneaa

34

[IpuknagHeie 3a1a4u, CBSI3aHHBIE C
BBIYHCIICHUEM 00bEMA MPSAMOYTOIBHOTO
napajuiejenuIena

35

OO6BEM IpsAMOIA TPU3MBI

36

CrepeomeTrpuueckue 3ajauu, CBI3aHHbIE
C BBIUMCJIEHHEM 00BEMOB MPAMOIt
MIPU3MBI

37

[TpuknagHbie 3a1a9u, CBsI3aHHBIE C
00BEMOM MPSAMOI TPU3MBI

38

Boruncnenue 00bEMOB TN ¢ TOMOUIBIO
onpenenéHHoro uaTerpana. OopEm
HAKJIOHHOM MPU3MBI

39

Boruncnenue 00bEMOB TN ¢ TOMOUIBIO
onpenenéHHoro uarerpana. OobpEm
MAPaAMU/IBI

40

dopmyna 00bEMa MUpaMUIBL.
OTtHomeHrue 00BEMOB ITUPAMUT C
OOIINM YTIJIOM

41

®opmyna 00bEMa MUpaMUIBIL.
OTtHoleHne 00bEMOB TUPAMU] C
O0IIKM YTJIOM

42

CrepeomeTrpuueckue 3aauu, CBI3aHHbIE
¢ 00béMaMM HaKJIOHHOW MPU3MBI

43

CrepeomeTpHryuecKue 3aauu, CBI3aHHbIE
¢ 00bEMaMH UPaAMUJIBI




[Mpuknanaeie 3anaun mo Teme "OOBEMBI

44 ten", CBI3aHHBIE C 00BEMOM HAKJIOHHOMN
MIPU3MBI

45 [Ipuknagaeie 3agaun mo Teme "OO0bEMBI
Ten", CBA3aHHbIE C 00BEMOM MUPaMU/IbI

16 [Ipumenenne 06bEMOB. Boruncienue
PacCTOSIHUS JI0 TUTIOCKOCTH

47 Kontponbnas padota "O0bEM
MHOTI'OrpaHHuKa"
Hunuaaprdeckas TOBEPXHOCTb,

48 00pa3yroIne MUITHHIPUISCKON
MTOBEPXHOCTH

49 Humuaap. [psmoit kpyroBoit HUIUHID.
[Ino1mane MOBEpXHOCTH LIMIUHIPA

50 Konunyeckasi moBepXxHOCTh, 00pa3yloriue
KOHMYECKOU moBepxHocTH. Konyc

51 CeueHune KOHyca II0CKOCTHIO,
rapajuieJIbHON IIOCKOCTH OCHOBAHUSA

52 VYceuénnsiii konyc. M3o0paxenue
KOHYCOB U YCEUEHHBIX KOHYCOB

53 [Tnomaas G0KOBOM MOBEPXHOCTH U
MIOJTHOM MMOBEPXHOCTH KOHYCa

54 [Tnomaas 60KOBOM MOBEPXHOCTH H
MOJTHOM MOBEPXHOCTH KOHYCa
CrepeomeTpuueckue 3aaui Ha

55 JI0KA3aTeIbCTBO U BHIYMCIICHHE,

IIOCTPOCHHUEM CEYEHMH LIUIMHPA,
KOHYyca




56

CrepeomeTpuueckue 3aa4u Ha
JI0Ka3aTeJIbCTBO U BBIYUCIICHHE,
IIOCTPOECHUEM CEUYEHUN LUIUHAPA,
KOHyca

57

HpI/IKJIaI[HI)Ie 3aJa44, CBA3aHHBIC C
MUJIMHAPOM

58

HpI/IKJ'IaI[HI)IC 3aJa4u, CBA3aHHBIC C
MUJIMHAPOM

59

Cdepa u map

60

Ilepeceuenue cdepsl U mapa ¢
miockocThio. Kacanue mapa u chepsl
IUIOCKOCTBI0. Bua n n3obpaxenue mapa

61

[epeceuenwue cheprl u mapa ¢
rtockocThio. Kacanue mapa u cepsr
TUTOCKOCTRIO. By 1 m300paxeHune mapa

62

VYpasuenue chepsl. [nomanp chepsl u
e€ yacre

63

Cummetpus cdepsl 1 mapa

64

CrepeomeTrpuuecKkue 3aaun Ha
JI0Ka3aTelIbCTBO U BHIYHMCIICHUE,
CBsI3aHHBIE CO cheEpoil U mapom,
MIOCTPOCHHUEM UX CEYCHHH MIO0CKOCTHIO

65

CrepeomeTrpuuecKkue 3aaun Ha
JI0Ka3aTeNIbCTBO U BBIYMCIICHUE,
CBsI3aHHBIE CO chpepoit U apom,
IIOCTPOCHHUEM HX CEYEHM MIIOCKOCTBIO

66

[MpukinaaHbie 3a1a4m, CBSI3aHHBIE CO
cdepoii u mapom




[ToBTOpPEHUE: OKPYKHOCTH Ha

67 IJIOCKOCTH, BBIYMCIICHUS B OKPY>KHOCTH,
CTaHJIapPTHBIE TIOI00US

68 PaznmuHbie KOMOMHALIMY TEJT BPAIICHUS
Y MHOTOTPaHHHUKOB

69 3anaun o Teme "Tena M MOBEPXHOCTH
BparnieHus"

70 3anauu o Teme "Tena M MOBEPXHOCTH
BpaieHus"

71 Kontponbras padora "Tena u
ITOBEPXHOCTH BpanieHus"

7 O6bem mumuHApa. Teopema 06 00bEME
MPSMOTO ITUTUHAPA
Brruucienue 0065EMOB TEN ¢ OMOIIBIO

73 onpenenéHHoro uaterpana. OopEm
KOHyca

74 ITmomany OOKOBOM U ITOJIHOK
MMOBEPXHOCTH KOHYCa
CrepeomMeTpHrUeCKHe 3a]1a4H, CBI3aHHBIC

75 C BBIYHMCIICHHEM O00BEMOB ITWIIMHIPA,
KOHYyca

76 [Tpuknagaeie 3anaun mo Teme "OO0bEMBI
Y IJIOIA U TOBEpXHOCTEN Ten"
OO0BEM 11apa U MAapoBOro CEKTOPA.

77 Teopema 06 06béme 1apa. [lnomans

cdepol. CTepeoMeTpruyecKue 3a1auu,
CBSI3aHHBIE C BBIYHCICHUEM 00BEMOB




1Iapa, mapoBOro CErMeHTa M MIapOBOTr0
ceKkTopa

78

[Ipuknagaeie 3agaun mo Teme "OO0bEMBI
Ten", cBsA3aHHbIE ¢ 00BEMOM I1apa U
miomaapio cepobl. COOTHOIICHUS
MEX]Ty TUIOIIASIMH TOBEPXHOCTEH U
00BEMaMu MOJTOOHBIX TEI
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[TogoOHBIE TENa B MPOCTPAHCTBE.
N3menenue 06bE€Ma npu moao0uu.
CrepeoMeTpHUeCcKUe 3a1a9H, CBSI3aHHbBIC
C BBIYHCIICHHEM 00BEMOB TEI U
TUTONIAJIEN TOBEPXHOCTEN
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Kontponbnas padora "[lnomanu
MMOBEPXHOCTH U 0OBEMBI KPYTIIBIX TE"
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JIBM>KeHUsI MpOCTPaHCTBA.
OtobOpaxenus. [[BukeHUs U PaBEHCTBO
¢duryp. OOmMe CBONCTBA ABMKEHUN
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Bupl niBukeHMil: mapauienbHbII
MepPEeHOC, IICHTPaIbHAsS CHUMMETPHS,
3epKaJIbHAsi CHMMETPHS, TTIOBOPOT
BOKPYT HpsSIMOU
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[IpeobpazoBanus nogoous. [Ipsmas u
cdepa Diinepa
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FeOMeTpI/ILIeCKI/Ie 3aga4u Ha
NIPUMCHCHUC ABUKCHUSA
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KonrtponbHas padota "Bekrops! B
npocTpaHcTae”
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Ob6o0maromee nosropenue 11 monsTuit
U MEeTOJI0B Kypca reometpuu 10-11
KJIACCOB, CHCTEMAaTH3aIis 3HAHUH:
"[lapanienbHOCTh NPSAMBIX U
IIJIOCKOCTEH B IIpocTpaHcTBe"
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Ob6o6matoiee nopropenue 11 nonsituit
U MeTOoJI0B Kypca reometpuu 10-11
KJIACCOB, CHCTEMAaTH3aIis 3HAHUH:
"BexTopsl B npocTpaHcTBe"
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Ob6o6matoiee nopropenue 11 nonsituit
1 MEeTOoJI0B Kypca reometpuu 10-11
KJIaCCOB, CHCTEMAaTH3allMs 3HAHHIA:
"Bektopsl B mpocTpaHcTBE"
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O6o06maromee moBTopeHue 11 moHsTHIA
1 METOJI0B Kypca reomeTpun 10-11
KJIaCCOB, CHCTEMaTH3aIsl 3HAHUIL:
"OO6BbeM MHOTOrpaHHUKA"
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O6o6maromee moBTopeHue 11 moHsTHIA
1 METOJI0B Kypca reomeTpun 10-11
KJIACCOB, CHCTEMAaTH3alUs 3HAHUM:
"O6beM MHOTOrpaHHUKA"
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O6o6maromee moBTopeHue 11 moHsTHIA
1 METOJIOB Kypca reometpuu 10-11
KJIACCOB, CUCTEMAaTH3aIisl 3HAHUMH:
"[1nomaan moBEpXHOCTH U 0OBEMBI
KpyTribIxX Ten"
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Ob6o0mmaromiee nopropenue 11 nmoHsTuit
U METo/10B Kypca reometpun 10-11
KJIaCCOB, CUCTEMAaTU3aLUs 3HAHUM:




"ITnomaam MOBEPXHOCTH U 0OBEMBI
Kpyrisix Ten"
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Hrorosas KoHTpoJbHAS padoTa
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Hrorosas KoHTpoJbHAS padoTa
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[ToBTOpEeHUe, 00600IEeHNE U
CHUCTEeMaTH3alns 3HAHUI

96

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAYKU U €€ poJib B Pa3BUTUH
COBPEMEHHBIX NWHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHN

97

Hcropus pasBUTHS CTEPEOMETPHUH KaK
HAYKH U €€ poJib B Pa3BUTUH
COBPEMEHHBIX NHXEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI
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HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX HH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI
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HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ poJib B Pa3BUTHH
COBPEMEHHBIX UH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI
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HcTopus pa3BUTHS CTEPEOMETPUH KaK
HAyKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX UH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJOTUI
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Hcropus pa3BUTHS CTEPEOMETPUM KaK
HAyKM U €€ poJib B Pa3BUTHU




COBPCMCHHBIX MHXXCHCPHBIX U
KOMIIBIOTCPHBIX TEXHOJIOTHI

Hcropust pa3BuTHsL CTEPEOMETPHUH KaK
HAyKH U €€ pOJIb B Pa3BUTUU
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COBPEMEHHBIX NHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHI
OBIIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME







YYEBHO-METOAUYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ151 YYEHUKA
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HUHTEPHET
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[udposoii obpa3oBareabHbIi KOHTEHT https://eds00.ru/2023/06/14/vse-
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