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HOACHUTEJIBHASA 3AIIMCKA

['eoMeTpus sBIsIETCS OMHUM M3 0a30BBIX KyPCOB HA YPOBHE CPEIHETO OOIIETO
oOpa3oBaHus, TaKk KaKk OOECreYyuBaeT BO3MOXHOCTb W3YUYECHHS JUCHUILIAH
€CTECTBEHHO-HAYYHOW HAIPABICHHOCTH M TMPEAMETOB T'YMaHHTAPHOTO ITUKJIA.
[TockoBbKY JTOTHYECKOE MBITTUICHHE, (POPMHUPYEMOE TTPH U3YyUECHUN 00yUaArOIIUMHUCS
MOHATUHHBIX OCHOB TEOMETPHH, TPH J0KA3aTEIbCTBE TEOPEM W TIOCTPOCHHH
IIETTOYKH JIOTHYECKUX YTBEP)KICHUH TIPH PEIICHUH T€OMETPUICCKUX 3aa4, YMCHUE
BBIIBUTaTh W OINPOBEPraTh THIIOTE3bl HETOCPEACTBEHHO WCIIONB3YIOTCA TIPH
pEIICHNH 3a7a4 €CTECTBEHHO-HAYYHOTO ITUKJIA, B YaCTHOCTH (DHU3UYECCKUX 3a]1a4.

Ilens ocBOeHUS MporpaMMbl y4eOHOTO Kypca «I'eoMeTpus» Ha yriyOnEéHHOM
YPOBHE — Pa3BUTHE HHIUBUIYATBHBIX CIOCOOHOCTEH 00yYarOIMUXCs IPH U3yUYCHUN
IrCOMETPUHU, KaK COCTABJIAIONICH TpeaMEeTHOH obOnactn «MaTtemaTuka W
nH(POpPMAaTHKa» Yepe3 o0ecreueHue BO3MOKHOCTH MTPUOOPETEHUS U UCTIOIb30BAHHMS
0oJjiee TIyOOKMX TeOMETPUYECKUX 3HAHUN U JCHCTBUH, CrIeU(PUIHBIX TEOMETPHH,
¥ HEOOXOIMMBIX JIJISl YCTICIITHOTO MPO(EeCCHOHAIBHOTO 00pa30BaHUs, CBI3aHHOTO C
HCIOJIb30BAHUEM MAaTEMATHUKH.

[TpropuTeTHRIMM 3ajlayaMu Kypca T'€OMETPUM Ha YIIIYOJIEHHOM YPOBHE,
PACHIUPSIOIMINMH U YCHIMBAIOIINMHU Kypc 0a30BOT0 YPOBHS, SIBISIOTCS:

pacuiupeHye MnpeCcTaBIeHUs] 0 TEOMETPUHM KaK YaCTH MHUPOBOU KYJIbTYpPHl U
dbopmMupoBaHUE OCO3HAHUS B3aUMOCBSI3U T€OMETPUH C OKPY)KAIOIIUM MHUPOM;

dbopMupoBaHue TMPEICTABICHUS O TNPOCTPAHCTBEHHBIX (GUTypaXx Kak o
BOKHEHUIINX MaTeMaTHYECKUX MOJCNSAX, IMO3BOJISIIOIIUX OMHUCHIBATH U H3YydaTh
pasHbIC SABJICHUS OKPY’KAIOIIETO MUPA, 3HAHUE MTOHATUMHOTO arapara 1mo pasaeny
«CrepeomeTpus» yueOHOTro Kypca reOMeTpHUH;

dbopmupoBaHue YMEHUS BJIQJIETH OCHOBHBIMH ITOHSATHSAMH 0
IIPOCTPAHCTBEHHBIX (UTypaX M HMX OCHOBHBIMH CBOWMCTBAMH, 3HAHHE TEOPEM,
dbopMynT ¥ yMEHHE HX MPUMEHSATb, YMEHHS JOKa3bIBaTh TEOPEMbI M HaXOJUTh
HECTaHJIapTHHIE CITOCOOBI peleHUs 3a/1ay;

dbopMupoBaHuEe YMEHHUS paclio3HaBaTh HA YEPTEKaX, MOACISIX U B PeabHOM
MHpE MHOTOTPaHHHUKM M Teja BpalleHUs, KOHCTPYHUPOBATh T'€OMETPUUYECKHUE
MOJICIIN;

dbopMupoBaHUE TMOHUMAHHUS BO3MOXKHOCTH AaKCHOMATHYECKOTO ITOCTPOCHHS
MaTeMaTH4YeCKUX TEeOpui, (popMHpOBaHHE MMOHHUMAHUS POJU AKCHOMATHUKH IPH
MIPOBEJICHUY PACCYKICHUM;

dbopMupoBaHUE yYMEHHS BIIQJCTh METOJAAMH JOKa3aTEIbCTB M aJTOPUTMOB
peleHus, yMEHUS UX TPUMCHSITh, IIPOBOIUTH JOKa3aTEIbHbIC PACCYKICHHS B X0/
pelIeHNs CTePEOMETPUYCCKUX 3ajlad M 3a7ad C IMPAKTHYCCKUM COACPIKAHHEM,
dbopMupoOBaHUE TPEACTABICHUS O HEOOXOOUMOCTH  JOKAa3aTeIbCTB  IIPH



000CHOBaHMHM MaTEMATUICCKUX YTBEPKICHUN U POJIM aKCHOMATHUKH B TTPOBEICHHUH
JIEAYKTUBHBIX PACCYXKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTEIUICKTYaJIbHBIX H  TBOPYECKUX
crocoOHOCTEM 00yJaromuXxcs, MO3HABATEILHON aKTUBHOCTH, MCCJIEIOBATEIbCKUX
YMEHHH, KpUTHYHOCTH MBIIUICHUS, HHTEpECca K N3yUYECHUIO T€OMETPHH;

dbopmupoBaHue (HYHKIIMOHATBLHOW TPaAaMOTHOCTH, PEJICBAHTHOW T'€OMETPHU:
YMCHHS PACIO3HABATh MPOSBICHUS TEOMETPUYCCKUX IIOHSATHH, OOBEKTOB W
3aKOHOMEPHOCTEH B PCAIbHBIX JKU3HEHHBIX CUTYAlMSIX W MPHU U3YYCHUHU IPYTUX
y4eOHBIX MPEAMETOB, TMPOSIBJICHUS  3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICTUPOBAHMS PEATBHBIX CHUTYaIlUd, HMCCIICIOBAHUS TIOCTPOCHHBIX MOJICIICH,
WHTEPIIPETAIIUU TIOJYYCHHBIX PE3YyIbTaTOB.

OCHOBHBIMH COJICpXKATEIHHBIMH JTUHUSAMH y4eOHOTO Kypca «I eoMeTpus» B
10-11 xmaccax sBusaroTCsa: «[IpsgMble W IUIOCKOCTH B TIPOCTPAHCTBE,
«MHororpanHukn», «Tema  BpameHus», «BekTopel W  KOOpPAMHATH B
POCTPAHCTBEY, «J[BMKCHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo ®PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
HOHSTHSIMUY, PEICBAaHTHBIMU '€OMETPHH HA YIITyOJIEHHOM ypoBHE 00yueHwMs B 10—
11 kmaccax, OTHOCHTCS KO BCEM COJCpP)KaTEIbHBIM JIMHHSAM Y4eOHOTO Kypca, a
dbopMHUpOBaHUE  JIOTUYECKMX YMEHHMM  pachpelessieTcss He  TOJBKO  TI0
coJiep KaTeNIbHbIM JIMHUSIM, HO | 10 rogaMm oOyudenus. Coaepikanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTam ocBoeHusi denepanbHoil padoueit
IPOrpaMMBbl, PACTPEIEIEHHBIM O ToJaM OOY4YeHUs, CTPYKTYPHUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, TPUHIIMITHAILHBIM BOPOCaM O0yUYaroIIuecs
oOpamaiuch  HEOJHOKPATHO. JTO  TMO3BOJISIET OPraHU30BaTh  OBJIAJICHHE
Tr€OMETPUUYECCKUMU MOHSATUSMU U HABBIKAMU MOCIIEIOBATENIBHO U MOCTYIATEIBHO, C
cOOJII0/IEHNEM TPUHIIUAIIA TIPEEMCTBEHHOCTH, @ HOBBIC 3HAHMSI BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUUECKUX MPECTaBICHUN 00Yy4alOUIUXCsl, PACIIUPSSL U YIIIyOIss
e€, o0pa3ys MpOYHBIE MHOYKECTBEHHBIE CBSI3H.

[lepexon kK U3y4eHUIO TEOMETPUU HA YIITyOJIEHHOM YPOBHE MO3BOJISCT:

co3gath ycnmoBus qns  guddepeHnnanuu  O0ydeHUs,  MOCTPOCHUS
WHIUBUIYATbHBIX ~ 00pa3oBaTEbHBIX MpOrpamMM, O0OecmeunuTh yriayOn€HHOe
M3y4YeHHE T€OMETPHH KaK COCTaBJISIONIEH yaeOHOTo mpenmera «MaTemaTikay;

MOJITOTOBUTHh OOYYAIOIUXCS K TMPOJODKCHUIO HW3YYCHUS MATEMaTHUKH C
yaéToM BBIOOpa Oymymiel mpodeccuu, obecrnednBas MPEEMCTBEHHOCTh MEXKITY
o01uM 1 IpoeccHoHaIbHBIM 00pa30BaHUEM.

Ha wu3yuenme ydeOHOro kypca «l'eomerpus» Ha YriayOJE€HHOM YpOBHE
orBogutcs 204 vaca: B 10 xiacce — 102 gaca (3 gaca B Henento), B 11 kimacce — 102
yaca (3 yaca B HEJIeJIO).



COILEPKAHUE OBYYEHUA
10 KVIACC

IIpsiMble U IVIOCKOCTH B MPOCTPAHCTBE

OCHOBHBIE  TIOHATUS  CTepeOMETpuu. Touka, mpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 aKCHOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPHUU U CIICJICTBUS U3 HUX.

B3anMmHOE pacnonokeHue TMpsSMBIX B MPOCTPAHCTBE: NEPECEKAIOIINECS,
napajuieibHble U CKpelluBaromuecs npsiMmble. [IpU3HaKW CKpEUMBAIOIINXCS
npsiMbIX. [lapamiensHOCTh NPSIMBIX U TJIOCKOCTEN B TPOCTPAHCTBE: NapasliebHbIE
psIMbIE B IPOCTPAHCTBE, MAPAILICIBHOCTh TPEX NPAMBIX, HapaICIbHOCTh NPSIMOM
U 1ockoctu. [lapannenbHoe W IEHTpalbHOE NPOEKTHUPOBAHUE, H300paKeHHE
¢uryp. OCHOBHBIE CBOWCTBa MapajuIeIbHOrO MpoeKTHpoBaHus. M3o0pakeHue
dburyp B mapamiesbHON MPOCKIMH. YTJIBI C COHANPaBICHHBIMH CTOPOHAMH, YTOJ
MEXy NpsIMbIMU B MpocTpaHcTBe. [lapaiienbHOCTh TIIOCKOCTEH: napasuiebHbIe
IJIOCKOCTH, CBOMCTBa napajiesIbHbIX MJIOCKOCTEHN. [Ipocreitmne
NPOCTPAHCTBEHHbIE (DUTypbl Ha IUJIOCKOCTH: TETpadlp, MapajuieNenunes,
NOCTPOEHUE CEUCHHI.

[lepneHAUKYISIPHOCTD MPAMON M TUIOCKOCTH: MEPIEHIUKYIISIPHBIE MPSMbIE B
IPOCTPAHCTBE, MPSAMBIE MApPAUICNbHBIE W NEPHNEHAUKYISPHBIE K IUIOCKOCTH,
OPU3HAK TEPIEHANKYISIPHOCTH TMPSAMOW U IJIOCKOCTH, TEOpeMa O NpsMOH
NEPNEHIUKYISPHON IIJIOCKOCTH. OpToronanpHOE IPOEKTUPOBAHHUE.
[lepneHUKYIISp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU 10 MJIOCKOCTH, PACCTOSIHUE
OT TIPSIMOM JI0 TTOCKOCTH, MPOEKIUS GUTYPHI HA TUIOCKOCTh. [leprneHauKynsspHOCTh
IJIOCKOCTEM: MPU3HAK IEPIEHINKYJISIPHOCTH JABYX IUIOCKOCTEM. TeopeMa o TpExX
NEPHEHIUKYISApaXx.

Yriael B MPOCTPAHCTBE: YIrOJl MEXKIY NPSAMOW M IUIOCKOCTBEO, ABYIPAHHBIN
YTOJI, JINHEWHBIM yTOJl ABYTPAHHOTO yria. TpEXrpaHHBII U MHOTOTPAHHBIE YIJIBL.
CBoiicTBa IJIOCKUX YTII0B MHOTOTPaHHOTO yria. CBOMCTBA MJIOCKUX U ABYTPAHHBIX
YIJIOB TPEXTPAHHOIO yIiia. TeopeMbl KOCHHYCOB U CUHYCOB JJIs1 TPEXTPAHHOTO yIJIa.

MHoOrorpaHHuKH

Buael MHOrorpaHHuUKOB, pa3BEpTKa MHOrorpanHuka. Ilpusma: N-yrosbHas
mpu3Ma, IpsiMasi ¥ HaKJIOHHAs TTPU3MBbI, OOKOBAsi M MOJTHAS TTOBEPXHOCTH MPU3MBI.
[Tapannenenunen, npsAMOYTroJIbHBIM NapauIeIEIuNe ] U ero cBorMcTBa. Kpartuaitmue
MyTH Ha TNOBEPXHOCTH MHOrorpanHuka. Teopema Oiinepa. I[IpocTpancTBeHHas
teopema Iludaropa. [lupamuaa: N-yrojibHas nupamua, IpaBUiIbHAsA U yCEUEHHAs
nupamusibl. CBolicTBa pébep © OOKOBBIX TpaHel MNPaBWIbHOM MUpPaMUIBL.
[IpaBunbHBIE MHOTOTPAaHHUKH: IPaBWIbHAS IpU3Ma W NpaBWJIbHAS MHPAMUIA,



MpaBUJIbHAs TPEYTOJIbHASI TUPaMUAA U IPaBUIbHBINA TeTpasap, KyO. [IpeactaBnenue
O IPaBUJIBHBIX MHOT'OTPAHHUKAX: OKTA3AP, NOAEKAd AP U UKOCAdIP.

BblunciieHne 31€MEHTOB MHOTOIPAHHHMKOB: pé&Opa, JIuaroHaiad, YIJIbI.
[Inomaas OOKOBOM MOBEPXHOCTM M TOJHON MOBEPXHOCTH MPSMON HPU3MBI,
IJI0LIAAb OCHOBAHMM, TeOpeMa 0 OOKOBOM MOBEPXHOCTH psiMOM ipu3Mbl. [ nomans
OOKOBOM MMOBEPXHOCTH M TIOBEPXHOCTH NPABWIBHOW NHPAMUJIbI, TEOpEMa O
IJIOIIAM YCEYEHHOU IMPaMUBL.

CummMmeTpuss B TOPOCTPAHCTBE. DJIEMEHTBl CHMMETPUM  INPABHIBHBIX
MHOTOrpaHHUKOB. CHMMETpuss B NPABWJIBHOM MHOTOIPDAHHUKE: CUMMETPUS
napajulesienunea, CUMMETPUS MPABUJIBHBIX IIPU3M, CUMMETPUS IPAaBUIBHOU
IAPaAMUIBI.

BekTopsI M1 KOOPAUHATHI B IPOCTPAHCTBE

IToHATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOpP, JIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOpPHl KOJUIMHEApHbIC, COHAIIPABIICHHbIE U  IPOTUBOIIOJIOXKHO
HaIlpaBJICHHbIE BEKTOPbI. PaBEHCTBO BEKTOPOB. JIeHCTBUS C BEKTOPAMU: CIIOKECHUE
U BBIUUTAaHUE BEKTOPOB, CYMMa HECKOJBKHUX BEKTOPOB, YMHOXXEHHME BEKTOpa Ha
yucio. CBOMCTBA CIIOXKEHUSI BEKTOPOB. CBOMCTBA YMHOKEHHSI BEKTOPA HA YUCIIO.
IToHaTHE KOMIUTaHapHBIE BEKTOPHI. [Ipu3HaK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
IIpaBuiio mapamienenunena. Teopema O pasIoKEHHHM BEKTOpa II0 TpEM
HEKOMIUIAHApHBIM  BekTOopaM. IIpsAMoyronbHass  cucreMa  KOOpAMHAT B
npoctpadcTBe. Koopaunatel BekTOopa. CBsA3b MEXAYy KOOpAMHATAMU BEKTOpa U
KOOpJMHATaMU TOYEK. YTOJN Mexay Bekropamu. CKalsgpHOE NPOU3BENCHHE

BEKTOPOB.
11 KIJACC

TeJsia BpameHus

[loHATHA: UHIMHAPUYECKAsT IMOBEPXHOCTh, KOHWYECKAas IMOBEPXHOCTH,
chepuueckass TMOBEPXHOCTh, O0Opasyroniue moBepxHOCTeH. Tema BpalieHus:
IWIHHIP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzaumHoe pacronoxkeHue cepsol
U TUIOCKOCTH, KacaTellbHas IJIOCKOCTh K cdepe. M300pakeHue Ten BpallcHHus Ha
iockocTH. Pa3Béprka mumuHIpa u konyca. CuMmmeTpus chepbl U mapa.

O6béMm. OcHoBHBIE CBoOiicTBAa 00BEMOB Ten. Teopema 00 00bEMe
NPSIMOYTOJIGHOTO Mapaiesienuneaa 1 cieactsuss u3 He€. OO0bEM TpsMol U
HAKJIOHHOM TPU3MBI, IWIMHIPA, MAPAMHUIbI U KoHyca. O0BEM mapa u mapoBOro
CETMEHTA.

KomOuHammu Tenm BpamieHUs W MHOrOorpaHHHKOB. [Ipu3ma, BrmcaHHas B
WIMHIpP, OINWCaHHAas OKoJo IuMHApa. llepecedyeHne cdepbl u mmmapa C
wiockocThio. Kacanme mrapa u cdepsl miockocThio. [ToHSATHE MHOrOrpaHHHKA,
OIMCAaHHOTO OKOJIO cdepbl, cheppl, BIUCAHHOW B MHOTOTPAaHHUK WA TEJIO
BpaIleHusI.



[Tnomans MOBEPXHOCTH IWIMHApPA, KOHYCA, IJIOMaAb chepbl U e€ 4dacTei.
[TogoOue B mpocTtpancTBe. OTHOIIEHHWE OOBEMOB, IUIOMIAACH TMOBEPXHOCTEH
nonoOHeIx (uryp. IlpeoOpazoBanue mnogoOus, romoteTus. Pemenue 3agad Ha
IJIOCKOCTH C UCTOJIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoeHue ceueHnit MHOTOTPAaHHUKOB U TEJI BpallleHUs: CEUCHUS IMIHHAPA
(mapayiieIbHO Y MEPIEeHIUKYJSIPHO OCH), CEUeHHMs KOoHyca (TapasuliesibHbIC
OCHOBAHHUIO U MIPOXOASAIINE YepPe3 BEPILIUHY), CEUCHUS I11apa, METOAbl TOCTPOCHUS
CEUYEHUM: METOJ CIeJ0B, METOJI BHYTPEHHETO MPOSKTHUPOBAHUS, METOJ TepeHoca
CEKyLIEHN MIIOCKOCTH.

BexTopbl H KOOPAMHATHI B MPOCTPAHCTBE

Bexkrtopsl B mpocTpancTBe. Onepanuu Hajl BeKTopamu. BekTopHoe yMHOXKEHHE
BekTOpoB. CBOICTBa BEKTOPHOTO yMHOXEHMs. [IpsiMmoyrosnpHas cuctema
KoOpaMHAT B mpocTpaHcTBe. KoopaumHaTel BekTopa. PasnmokeHue BekTOpa IO
6azucy. KoopamHaTHO-BEKTOPHBIA METO/ TIPU PEIICHUU T€OMETPUUECKUX 3a]1ay.

J{BHKeHUs] B IPOCTPAHCTBE

JIBwxenust npoctpancTtBa. OtoOpaxkeHus. [[BkeHHS M paBEeHCTBO (UTYP.
OO6mue cBoiicTBa JABWKEHMH. Buasl JBWXKEHWI: TapaulelbHBIA TEPEHOC,
IIEHTpaJbHasl CHUMMETpPHS, 3€pKaJibHasi CUMMETPHUS, IOBOPOT BOKPYT TMPSIMOIA.
[Ipeobpazosanus nomoous. [Ipsmas u chepa Ditnepa.



INIAHUPYEMBIE PE3YJBTATBI OCBOEHUA YYEBHOI'O KYPCA
«'EOMETPUSI» (YTJIYBJAEHHBIA YPOBEHB) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIBTATBI

1) rpaskaaHcKkoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTh IPAXKAAHCKOM MO3UIIMN 00YYaIOIIEeTroCcsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO YJI€HA POCCUUCKOTO O0IIECTBA, TPEACTaBICHNE O MATEMAaTUUECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUN, MPOLEIYD
IrpaXJIaHCKOTO  obOmiectBa  (BBIOOpHI, ONPOCHl U JPYroe),  YMEHHE
B3aUMOJICICTBOBATh C COIMAJIBHBIMU HWHCTUTYTAaMH B COOTBETCTBUHM C UX
GYyHKIMSIMU U Ha3HAYCHUEM,;

2) naTpuoTH4YecKoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTh POCCHICKON TPAXKIAHCKON HJACHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIIEMY POCCHUMCKON MaTeMaTHKH, IIEHHOCTHOE OTHOIIEHUE K
JOCTHXKEHUSIM POCCUICKUX MAaTEMAaTHUKOB U POCCUHUCKON MaTeMaTUYECKON IIIKOJIBI,
UCIIOJIb30BaHUE JTUX JOCTI)KCHUH B JPYrMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMHUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHHE JYXOBHBIX IIEHHOCTEW POCCUICKOro Hapojaa, cPOpMUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHMS, dTUYECKOTO MOBEIEHHUS, CBA3AHHOIO C MPAKTUYECKUM
IPUMEHEHHEM TOCTUKEHU HAYKU U IESITENbHOCTBIO YYEHOT 0, OCO3HAHUE JTUYHOTO
BKJIaJ]a B IOCTPOCHUE YCTONYHBOTO OYIYyIIEro;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

ACTETUYECKOE OTHOIIEHHE K MHpPY, BKIIOYasl 3CTETUKY MAaTEeMaTHYECKHX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3aa4, PEIICHUH, pacCyKIESHUMH, BOCTIPUUMUYHUBOCTH K
MaTE€MAaTHYECKUM aCMEKTaM Pa3IN4YHbIX BUJIOB UCKYCCTBA;

5) pusnyeckoe BocmUTAHME:

chOpMHPOBAHHOCTh YMEHHS TPHUMEHAThH MaTeMaTHYeCKWe 3HAHHUS B
HWHTEpEcax 3/I0pOBOro 1 06€30MacHOro 00pa3a KU3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 3J0pOBbIO (3I0POBOE THUTAaHHE, COAUTAHCHUPOBAHHBIM PEKHM 3aHATHH H
OTIbIXa, PETyIsipHAs (U3NUEcKass aKTUBHOCTD), (DU3MYECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TpyaoBoe BocniuTaHMe:

TOTOBHOCTh K TPYAY, OCO3HAHHE LIEHHOCTU TPYIOJIO0UsA, HUHTEpeC K
paznuuHbIM  chepaM  MPOPECCHOHATBHON  JCSITEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW W €€ NPUIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun U peann3oBbIBATHL COOCTBEHHBIC >KU3HEHHbBIC ILJIAHBI,
FOTOBHOCTh M CIIOCOOHOCTh K  MaTreMaTHYeCKOMY  OOpa3oBaHHUIO U



CaMOOOpa30BaHUIO HA NPOTSHKEHUU BCEU JKU3HM, TOTOBHOCTH K AaKTHUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMaTUUECKON HAaTpaBJIECHHOCTH;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(hOpPMUPOBAHHOCTh  AKOJOTHMUYECKOW KYJIbTYpbl, TOHUMAHUE BIUSHUS
COIMATbHO-2KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOIHON U COIMATILHOMN
Cpe/bl, OCO3HaHUE II100AIbHOIO XapaKkTepa 3KOJIOrMYeCKUX MpoOieM, OpUEHTAIIUS
Ha TPUMEHEHHE MaTEMAaTHMYEeCKUX 3HAaHWM JIg pelieHusl 3a7ad B 00JacTu
OKpY’Karolel cpenpl, IMIAaHUPOBAHHE IIOCTYMKOB W OLEHKU WX BO3MOXKHBIX
MOCJICICTBUH JJIsl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAYKH U OOIIIECTBEHHOM NMPAKTUKU, TOHUMAHUE MaTEeMaTHIYECKON
HayKU Kak c(hepbl 4eJI0BEUECKOM NesITEHbHOCTH, ITANOB €€ pa3BUTHS M 3HAUUMOCTH
JUISL Pa3BUTHS ITUBWIM3AIIUU, OBJIAJICHUE S3bIKOM MAaTEeMaTUKH M MaTEMaTUYeCKOM
KyJIbTYypOH KaK CPEJCTBOM MO3HAHUS MUPA, TOTOBHOCThH OCYIIECTBIISITH TPOCKTHYIO
U UCCJIEJIOBATEILCKYIO ACATEILHOCTh HHINBUAYAJIBHO U B TPYTIIIIE.

METANPEAMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/ibHBIC YHHBEpPCAJIbHbIE Y4eOHbIC JeHCTBHS

ba3oBble Jornueckue AeMcTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKHUX
OOBEKTOB, TMOHATHHA, OTHOUICHUH MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpEeJICIICHHs] TIOHSATUHN, YCTAHABIMBAThH CYIIECTBEHHBIN NMPU3HAK KIIacCU(]UKAIUH,
OCHOBaHUSA JIJIsi 0000IIEHNs U CPAaBHEHUS, KPUTEPHUH MPOBOJAMMOTO aHAIN3A;

BOCIPUHMMATh,  (OPMYJIMPOBATH U  MPEeOoOpPa3OBBHIBATH  CYXKICHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, €IMHUYHBIC, YACTHBIC U 00IIIHE, YCIOBHBIC,

BBISIBJIATH MAaTEMATUUYECKUE 3aKOHOMEPHOCTH, B3AaUMOCBSA3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUIX U YTBEPXKACHUSX, MpEIaraTb KpUTCPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEW U IPOTUBOPEUN;

JenaTh BBIBOJBI C WCIOJIb30BAaHUEM 3aKOHOB JIOTMKH, AEAYKTUBHBIX U
MHIYKTUBHBIX YMO3AKJIIOUECHHM, YMO3AKIIOUEHUI IO aHAJIOTUH;

MPOBOJIUTH CAMOCTOSTENILHO J10Ka3aTeNbCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAaUBaTh apryMEHTAIUIO, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BHIBOJIBI;

BBIOMpaTh cmoco0 pemeHuss y4eOHOM 3amauu  (CpaBHUBATH HECKOJBKO
BApUAHTOB PELIEHHUs, BHIOUPATh HanboJiee MOAXOASIINI C YYETOM CaMOCTOSITENBHO
BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBble ucciienoBarebckue 1eicTBHS:



UCII0JIb30BaTh BOIPOCHl KaK HCCIEI0BATEIbCKAA HHCTPYMEHT IO3HAHMS,
(GopMynrpoBaTh  BONPOCHI,  (PUKCUpYIOIIME  MPOTUBOpEYHE,  MpodIeMy,
yCTaHaBIMBaTh MCKOMOE U JAaHHOE, (hOPMHUPOBATH TUIOTE3Yy, apryMEHTHUPOBATh
CBOIO MTO3ULIMIO, MHEHHE;

IPOBOAUTH CAMOCTOSATENIBbHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEI0BAHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MaTeMaTHuecKoro oObeKTa, sIBJIEHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX Ay 00bEKTaMU, IBICHUSMHU, MTPOLIECCAMH;

CaMOCTOSITETLHO (OPMYJIMPOBATH OOOOIIEHUS U BBIBOJBI IO pPE3yjbTaTaM
OpOBENEHHOTO  HAOMIOJEHUs,  HCCIEIOBAaHUS, OLEHUBATH  JOCTOBEPHOCTD
NOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IEHU;

IPOrHO3UPOBATh BO3MOXKHOE pAa3BUTHE IIpoOlLlecca, a TaKKe BbIIBUTATh
IPENONIOKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBUSX.

Pab6ora ¢ undgopmaumeii:

BBISBJIATH JAePUIUTH MHDOpPMAIMKU, TaHHBIX, HEOOXOAUMBIX NJIsi OTBETa Ha
BOMPOC U JIJIs PEIICHUS 3a]1a4H;

BbIOMpaTh MH(OPMAIUIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHATU3UPOBATh,
CUCTEMATU3UPOBATh U UHTEPIIPETUPOBATH MHGOPMAIIMIO PA3IMYHBIX BUAOB U (popm
Ipe/ICTaBIICHUS;

CTPYKTYpPHpPOBaTh MH(POpPMALIMIO, MPEJCTABIATh €€ B pa3IMYHBIX (popmax,
WLUTIOCTPUPOBATH TpadUyECKU;

OLICHUBATh HaAEKHOCTh uHbOpMAITIH 1o CaMOCTOSITEIILHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBbIe YHHMBepPCaAJIbHbIE YUeOHbI€ 1eHCTBHS

OO01menue:

BOCIIPUHUMATH U (POPMYJIHUPOBATH CYKJICHUS B COOTBETCTBHH C YCIOBUSIMH U
IEIIMH OOIICHUS, ICHO, TOYHO, TPAMOTHO BBIpakaTh CBOIO TOUYKY 3PEHHUSI B YCTHBIX
U THCHMEHHBIX TEKCTaX, JaBaTh IIOSACHEHUS TO XOJYy PpEIICHUS 3ajadH,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3yJIbTarT;

B XOJI¢ OOCYXKJICHHsI 3aJlaBaTh BOMPOCHI IO CYIIIECTBY OOCYXIAaeMOW TEMHI,
mpoOJIeMBl, peIracMoi 3ajad, BBICKA3bIBaTh HJCH, HAIlCJICHHBIC HAa ITIOUCK
pEIIeHUs, COTMOCTAaBISATh CBOU CYXKJICHUA C CYXICHUSIMU JAPYTUX YYaCTHHUKOB
nyanora, oOHapyXHBaTh Pa3JWuU€ U CXOJCTBO MO3UIIMH, B KOPPEKTHOU (opme
dbopMyITHpPOBATh Pa3HOTIACHS, CBOM BO3PAKCHHUSI;

MPEJCTABIATh PE3YJAbTAaThl PEUICHUS 3a/add, SKCIIEPHUMEHTA, UCCICIOBaHUA,
MIPOCKTa, CaMOCTOSITEILHO BBIOMpATh (OpMAT BBICTYIUICHUS C Y4YETOM 3a1ad
MpE3eHTAIIMU U OCOOEHHOCTEHN ayIuTOPHH.

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC yqeﬁﬂme I[eﬁCTBHH
CaMoopraHmaunﬂ:



COCTaBIIATH IIJIaH, AJITOPUTM PCIIEHUS 3a/1auH, BBIOUPATh CIIOCO0 PEIICHHS C
yIETOM UMEIONIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh
U KOPPEKTUPOBATh BApUAHTHI PELICHUH C YYETOM HOBOM MH(OpMaLUK.

CaMOKOHTPOJIb, 3MOIMOHAIbHBIN HHTEJJIEKT:

BJIQJICTh  HAaBbIKAMU  IO3HABATCIBHOW  PEQUICKCHU  KaK  OCO3HAHUSA
COBEPIAEMbIX JICMCTBHIA M MBICIIUTEILHBIX MPOIECCOB, UX PE3yJIbTAaTOB, BIAJACTh
crocobaMy CaMOTIPOBEPKH, CAaMOKOHTPOJISI TpoIlecca M Pe3ysibTaTa PEIICHUS
MaTE€MaTUYE€CKOU 3a/1a4H;

NPEIBUICTh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTbH MU PEIICHUH 3aa4H,
BHOCHUTBH KOPPEKTHUBBI B JICATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, JaHHBIX,
HaNJCHHBIX OMTUOOK, BBISIBJICHHBIX TPYAHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yjIbTaTa IEIH U YCIOBHUSIM, OOBSCHATH MPUIHHBI
JTOCTIKEHUST WM HEJOCTHKCHHS PE3yJbTAaTOB JEATEIHbHOCTH, HAXOIUTh OLIUOKY,
J1aBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

NOHMMATh M HCIIOJIh30BaTh MPEHUMYIECTBA KOMAHIHONH M HWHJIWBHIYyIbHOU
paboThl MpU pEIIeHWH YYEeOHBIX 3aJad4, NPHHUMATh IeJIb COBMECTHOM
JCATEIBHOCTH, TUTAHHUPOBATh OPTaHU3AIMI0 COBMECTHOW pabOTHI, paclpeicisTh
BUJIbI pabOT, TOTOBAPUBATHCS, 0OCYKIATh MPOIIECC U PE3yabTaT paboThl, 00001IaTh
MHEHUS HECKOJIbKUX JIIO/IEeH;

y4acTBOBaTh B TPYNIOBHIX (opMax paboThl (0O0CYXIeHHs, 0OMEH MHEHH,
«MO3TOBBIE IITYPMBI» U UHBIE), BBIMOJIHSATH CBOIO YaCTh PaObOTHI U KOOPJUHUPOBATH
CBOM JICWCTBHUSI C IPYTUMU WIEHAMHU KOMAaH/Ibl, OLICHUBATh KA4€CTBO CBOETO BKJIaJia
B OOmMi TPOAYKT 1O KPUTEpHUsM, CGHOPMYIMPOBAHHBIM  YYaCTHUKAMHU
B3aMOJICHCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kiacca o0yJaroniuiicss HAy9uTCs:

e CBOOOJIHO OIEPUPOBATH OCHOBHBIMU TOHSTHSIMU CTEPEOMETPUU TIPH
pEIIeHUH 337249 U MTPOBEICHUA MaTEeMAaTUYECKUX PACCYKICHUH;

e TMPUMEHATH AKCHOMBI CTEPEOMETPHUH M CICACTBUS U3 HUX MPU PEIICHUH
T€OMETPUYECKUX 3a/1a4;

e KJacCU(PUIMPOBATH B3aMMHOE PACTIOJNOKECHHE MPSMBIX B MPOCTPAHCTBE,
TUTOCKOCTEH B TPOCTPAHCTBE, MPSIMBIX U TUIOCKOCTEH B TPOCTPAHCTBE;

e CBOOOJIHO OINEpUPOBATh TIOHATHSMH, CBS3aHHBIMH C yIJIaMd B
POCTPAHCTBE: MEXIY MPSIMBIMH B TIPOCTPAHCTBE, MEXAY MPSIMON H
TIOCKOCTBIO;

e CBOOOJIHO OTIEPUPOBATH MOHATUSIMH, CBI3aHHBIMUA C MHOTOTPaHHUKAMU;



e CBOOOJHO pacno3HaBaTh OCHOBHBIE BHJbl MHOTOI'PAaHHUKOB (Mpu3Ma,
nupamuia, NpsMOYTOJIbHBIN Napajiesenunen, Kyo);

e KiIacCU(PUIMPOBATH  MHOTOIPAaHHUKH,  BBIOMpass  OCHOBaHUA IS
KJ1IaccuuKaIuu;

e CBOOOJIHO ONEpPUPOBATH MOHATHSIMH, CBSI3aHHBIMH C  CEYECHHEM
MHOT'OI'PaHHUKOB MJIOCKOCTBIO;

e BBINOJIHATD napajuieabHoe, LEHTPAJIbHOE u OpPTOTOHAIBHOE
IPOEKTUPOBaHUE (PUTYP HA IIIOCKOCTh, BBITIOJIHATh U300pakeHus GUryp Ha
IUIOCKOCTH;

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

e BBIYHCIATH IUIOHIAJAM  TIOBEPXHOCTEM  MHOTOIPAaHHUKOB  (Mpu3Ma,
MUpPaMH/Ia), TEOMETPUUECKUX TeJl C IPUMEHEHUEM (HOpMYIT;

e CBOOOJIHO OMEpPUPOBATh MOHATUSIMU: CUMMETPUS B IPOCTPAHCTBE, LEHTD,
OCb U IJIOCKOCTh CUMMETPHH, IIEHTP, OCh U TNIOCKOCTh CUMMETPUH QUTYPHI;

e CBOOOJIHO OMEpPUPOBATH MOHSATUSMH, COOTBETCTBYIOUIUMHU BEKTOpaM H
KOOpJIMHATaM B MIPOCTPAHCTBE;

e BBIIOJIHATH JIEHCTBHSI HAJl BEKTOPAMU;

e pemarhk 3aJayd Ha J0Ka3aTeIbCTBO MATEMAaTHYECKUX OTHOLIECHUH W
HaXO0XJACHUE TEOMETPUYECKUX BEJITMYHH, IPUMEHSISI U3BECTHBIE METO/IbI IIPU
pELICHMM MaTeMaTHYEeCKUX 3a7a4 IOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIOKHOCTH;

e IPUMEHATH NPOCTEHIIME NPOrPAMMHBIE CPEICTBA U  AJIEKTPOHHO-
KOMMYHHUKAaIlHOHHBIE CUCTEMBI IIPU PELIEHUU CTEPEOMETPUUECKUX 3a1ay;

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

e IMPUMEHATH MOJYYEHHbIE 3HAHMS HA IPAKTHKE: CpaBHUBaTbh W
AHAIM3UPOBATH PEaJbHbIE CUTYallUH, IPUMEHATHh W3yYEHHBIE IOHATHUS B
npolecce IOHCKa peHIeHHs MaTeMaTHYecKu COopMyIHpPOBaHHOMN
npoOsieMbl, MOJIEINPOBATh pEabHbIE CUTYallMd Ha S3bIKE TE€OMETpUH,
UCCIIEI0BAaTh NMOCTPOEHHBIE MOJENIH C UCIOJIB30BAHMEM I€OMETPUUYECKHX
HNOHATUN U TEOpeM, ammapaTta aiareOpbl, pemaTh MPaKTHUYECKHUe 3ajau,
CBSI3aHHBIE C HAXOXKJIECHUEM T€OMETPUUECKUX BEJIMYNH;

e UMETh MpEJICTaBICHUS 00 OCHOBHBIX 3Talax pa3BUTHS T'€OMETPUM Kak
COCTaBHOM 4acTu (pyHJIaMeHTa Pa3BUTHUS TEXHOJIOT .

K xonmy 11 kiaacca oOyvaromuiicst HAy4UTCS:



CBOOOJHO ONEPUPOBATH MOHATUSMHU, CBSA3aHHBIMH C IMJIMHIPUYECKOM,
KOHMYECKOH U c(hEepudYecKoil MNOBEPXHOCTSAIMHU, OOBICHITH CIOCOOBI
MOJTYYECHHUS;

OTEPUPOBATH MOHATUSIMHU, CBSI3aHHBIMU C TEJIaMU BpaIEHUS: HUIUHIPOM,
KOHYCOM, chepoit u mapom;

pacno3HaBaTh Tella BpalleHus (IWIMHAP, KOHYC, cdepa W 1map) u
O0O0BSACHATH CIIOCOOBI OJYUYEHHUS TEJ BpalllCHHUS;

KJacCU(UIUPOBATh B3AMMHOE PacIoyioKeHue chephl U MIOCKOCTH;
BBIYHCIISITh BEJIMYMHBI DJIEMEHTOB MHOTOTPAHHMKOB WM TEJ BpalleHUs,
00BEMBI U MIIOMIAIM TOBEPXHOCTEH MHOTOIPAaHHUKOB W TEJNl BpAIEHUS,
reOMETPUYECKUX Tell C IPUMEHEHUEM (HOPMYT;

CBOOOJTHO OIEPUPOBATH MOHATHUAMHM, CBSI3AHHBIMU C KOMOMHALMSIMHU Tell
BpallleHuss U MHOTOTPaHHUKOB: MHOTOTPaHHUK, BIHCAHHBIN B chepy u
ONMMCAaHHBIA OKOJIO cepshl, chepa, BOUCAHHAS B MHOTOTPAaHHUK WJIU TEJO
BpaIlCHUS;

BBIUUCIISITh COOTHOILIEHUSI MEXTy TUIOIIAIsIMU TOBEPXHOCTEN U 00BEMaMuU
I10JTOOHBIX TEI;

U300pakaTh H3ydaemble (UTYPHI, BBINOIHATH (BBIHOCHBIE) TIUIOCKHE
YepTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYpP: BUJ CBEpPXY, COOKY,
CHU3Y, CTPOUTh CEYEHHUS TEJl BPAILCHHUS;

U3BJIEKaTh, WHTEPIPETUPOBATH U MpeoOpa3oBbIBaTh HH(OpPMAIUIO O
IPOCTPAHCTBEHHBIX TI'E€OMETPUYECKUX (UTypax, TMPEACTaBICHHYIO Ha
YepTekax U pUCyHKax;

CBOOOJTHO OTIEPUPOBATH MOHATHUEM BEKTOP B IMIPOCTPAHCTBE;

BBIIIOJIHSITh ONIEPAIIUU HAJl BEKTOPAMU;

3a/1aBaTh MJIOCKOCTh YPAaBHEHHEM B JIEKapTOBOU CHCTEME KOOPAMHAT;
peuaTh reOMETPUUECKHUE 3a/1a4U Ha BBIYMCIICHUE YTIIOB MEXIY MPSMBIMU U
IUIOCKOCTSIMH, BBIYMCIIEHUE PACCTOSTHUN OT TOYKH JI0 IUIOCKOCTH, B LIEJIOM,
Ha IPUMEHEHUE BEKTOPHO-KOOPAUHATHOTO METO/1a MPU PELICHUU;
CBOOOJTHO ONEPHUPOBATH TIOHATHSIMHU, CBSI3AHHBIMH C JIBIDKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHU;

BBITIONHATh M300paKCHHUs] MHOTOTPAHHUKOB M TN BpAIIEHUS TpHU
NapajuyieIbHOM  TEPEHOCE, UEHTPAIbHOM CHUMMETPHUM, 3€pKaJbHOU
CUMMETPHH, IIPU TIOBOPOTE BOKPYT MPSIMOM, MpeoOpa30BaHus 01001,
CTPOUTH CEYEHUSI MHOTOIPAaHHUKOB U TEJl BpPAlEHUS: CEYEHUs LUIUHIpA
(mapanienbHO Y NEPHEeHAUKYISIPHO OCH), CEYEHUsl KOHYyca (MapasuiesibHbIe
OCHOBaHHIO M MPOXOSALINE YepE3 BEPUINHY ), CEUEHUS 11apa;
UCII0JIB30BaTh METOJbl IOCTPOEHUS CEUYEHMI: METOJ CJIEIO0B, METO[
BHYTPEHHETO MPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYIIEN TIOCKOCTH;



JIOKa3bIBaTh TEOMETPUUECKUE YTBEPKIACHUS;

MPUMEHSTh TeOMETpUYecKre (AKThl sl PEUICHUS CTEPEOMETPUUECKUX
3a7a4, MPEAINONArarolliuX HECKOJIbKO IIAaroB pELICHUs, €CJIM YCJIOBUA
MIPUMEHEHHUS 3a/1aHbl B SIBHOM U HESABHOU dopme;

pewmarh 3aJadyd Ha J0Ka3aTeJIbCTBO MATEMATUYECKUX OTHOLICHUW U
HaXO0XJICHUE TEOMETPUUYECKUX BEJINYNH;

IIPUMEHSATh MPOrPAMMHBIE CPEACTBA U BJIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHUCTEMBI IIPU PELIEHUH CTEPEOMETPUYECKUX 3aad;

IIPUMEHSTH MTOJIYYEHHBIE 3HAHUS HA PAKTUKE: CPABHUBATh, AaHATTU3UPOBATh
U OLICHWBAaTh PEAJbHBIC CUTYallUH, MPUMEHATb HU3YYCHHBIC TIOHATHSA,
TEOPEMBbI, CBOMCTBA B IIPOILIECCE IIOMCKA PELICHUA MATEMATUYECKU
chopMyJIUpPOBaHHOW MPOOJIEMBI, MOJEIUPOBATh peajbHbIE CUTYyallMu Ha
SI3bIKE TEOMETPHUH, UCCIIEN0BATH TOCTPOCHHBIE MOJIENIN C UCTIOJIb30BAHUEM
TCOMETPUYECKUX TMOHITHH M TEOopeM, ammapara aiareOpbl, pemniaTh
MMPAKTUYECKUE 3aJauy, CBA3aHHBICE C HAXOXKICHUEM TE€OMETPUUYECCKUX
BEJIMYMH;

UMEThb TPEJCTABICHUS OO0 OCHOBHBIX JTallax Pa3BUTHS T€OMETPUU Kak
COCTaBHOM YacTu (pyH1aMeHTa Pa3BUTHS TEXHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (undposbie)
n/n NPOrpaMMblI Bcero Kontponbupie | Ipaxtirieckire o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
1 BBenenue B ctepeomMeTpuio 23 1
9 B3anMHOe€ pacnoiokeHue npsiMbIX B 6 1
MIPOCTPAHCTBE
3 [MapannenbHOCTh IPSMBIX U TDIOCKOCTEH B 3
MIPOCTPAHCTBE
4 [NeprieHAUKYIAPHOCTH MPSIMBIX U o5
IJTIOCKOCTEMN B MPOCTPAHCTBE
VYTIBl 1 paccTOSTHUS 16
MHororpaHHUKH 7
BekTopsl B mpocTpaHcTBE 12
3 HOBTOPGHI/IC, 0000111eHIe U CUCTEMaTH3aIHS 5 5
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KVIACC

KonuuyectBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypest
1 AHanuTndeckas reoMeTpus 15 1
9 [ToBTOpEHwUe, O606HI€HI:IC u 15 1
cUCTeMaTH3alus 3HaHUH
3 O0BEM MHOTOTpaHHUKA 17
4 Tena Bpamenus 24 1
5 [Tmomaa MoBEpXHOCTH U 0OBEMBI 9 1
KPYTJIBIX TEI
6 JIBrokeHUst 5 1
7 [ToBTOpEHwUE, O606H1€HI:IG u 17 5
cUCTeMaTH3aIus 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0




IHOYPOYHOE IIVTAHUPOBAHHUE

10 M,3 KJIACC
KonunyecTBo yacos DJIeKTPOHHBbIE
Ne
2 Tema ypoka Kontpoa | Ilpaktuuy | uHppoBbie
n/n Bcero bHbIE ecKHne oOpasoBaTeib
padoThI padoTsl HbI€ pecypchbl

OcHoBHbIE TpaBUIIa U300paKEeHUS HA
1 PHUCYHKE IIIOCKOCTH, MapalJIEIbHBIX 1
MPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka

[ToHsITHS CTEpEeOMETPUH: TOUKA, TIpsMasi,
IJTOCKOCTh, TPOCTPAHCTBO. OCHOBHBIE

2 MpaBUJIa U300pakKeHHsI Ha PUCYHKE 1
IJI0CKOCTH, MapajieNbHbBIX MPSIMBIX
(0Tpe3KkoB), cepeIMHbI OTPE3Ka

IlousTus: MEPECCKAOINECHA IIIIOCKOCTH,

3 MepeceKaroIuecs mpsiMasi ¥ TNIOCKOCTb; 1
MOJTyITPOCTPAHCTBO
[MonsiTus: mepecekaronmecs mIOCKOCTH,

4 MIEPECEKAIOIINECs PsMasi ¥ IIIOCKOCTB; 1
MOJTyIIPOCTPAHCTBO

MHoOrorpaHHUKH, U300paKeHHE
5 MIPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYD, 1
HECYIIECTBYIOIUX 00BEKTOB

MHororpaHHuKH, H300pakeHne
6 MPOCTEHUIINX MPOCTPAHCTBEHHBIX QUTYP, 1
HECYIIECTBYIOIIHUX 00BEKTOB




AKCHOMBI CTEPEOMETPUH U TIEPBHIE
CJIEJICTBMS U3 HUX

AKCHOMBI CTEPEOMETPHUHU U IIEPBBIE
CJIEJICTBMS U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBHIC
cienctsus u3 Hux. CriocoOnl 3a1aHust
MPSIMBIX U TJIOCKOCTEN B TPOCTPAHCTBE.
O06o03HaueHus TPSAMBIX U TIJIOCKOCTEH

10

N300paxkenue ceueHnit nupamupl, Kyoa
Y TIPU3MBI, KOTOPbIE TPOXOAT Uepes3 X
pé6pa. N3o0paxeHne nepecedeHust
MTOJTYYEHHBIX MIJIOCKOCTEN.
PackpammBanue NOCTpOEHHBIX CEYEHUIN
pa3HBIMU IIBETaAMU

11

N3obpaxenne ceueHnit mupaMuibl, Kyoa
Y TIPU3MBI, KOTOPBIC TPOXOAAT Yepe3 X
pé6pa. N3o0paxeHnne nepeceueHust
MOJTyYCHHBIX TUIOCKOCTEH.
PackpamBanue mocTpOSHHBIX CEUYCHHUN
pa3HBIMU IIBETaAMHU

12

N3obpaxenne ceueHnit mupaMuibl, Kyoa
Y TIPU3MBI, KOTOPBIC ITPOXOJIAT Yepe3 UxX
pé6pa. N3o0paxkeHne nepeceueHust
MOJIyYCHHBIX TIOCKOCTEH.
PackpanimBanue mocTpOSHHBIX CCUYCHUN
pa3HBIMU [IBETaMU

13

N300paskeHue ceueHni mupaMubl, Kyoa
Y TIPU3MBI, KOTOPBIC MTPOXOIAT Yepe3 UX
pébpa. M3o0paxkeHne nepeceyeHus




IIOJY4EHHBIX IIJIOCKOCTEN.
PackpammBanue NOCTpOEHHBIX CEYEHUN
Pa3HBIMU LIBETAMHU

14

Merton cneoB Ui HOCTPOSHUS CEUEHUI

15

Mertoa cieoB Uit HOCTPOCHHS CEUCHHM.
CpoiicTBa epecedeHnii NpsIMbIX U
IJIOCKOCTER

16

Mertoa cienoB Uit OCTPOCHHS CEUSHHH.
CpoiicTBa nepecedeHnii MpsIMbIX U
IJIOCKOCTEN

17

[TocTpoenune ceuenuii B nmupamue, Kyoe
o TpéM ToukaM Ha pébpax. Co3naHue
BBIHOCHBIX YePTEKEH M 3aITHCh IIaroB
MOCTPOCHHUS

18

[TocTpoenune ceuenuii B nmupamue, Kyoe
1o TpéM ToukaM Ha péopax. Co3naHue
BBIHOCHBIX YEpPTEKEH U 3aIlKCh I1aroB
MIOCTPOCHHUS

19

[TocTpoenune ceuenuii B nmupamue, Kyoe
1o TpéM ToukaM Ha péopax. Co3naHue
BBIHOCHBIX YEPTEKEN U 3aHUCh 11aroB
MIOCTPOEHUS

20

[TocTpoenue ceuenwuii B nupamuie, Kyoe
o Tpém Touykam Ha pébpax. Co3znanue
BBIHOCHBIX YEPTEKEHN U 3aIIMCh LIATOB
IOCTPOEHHUS




21

[ToBTOopenue nmnanumerpun: Teopema o
MPONOPIHOHABHBIX 0Tpe3kax. [lomodue
TPEYrOJIbHUKOB

22

[ToBTOopenue mnanumerpun: Teopema
Menenas. Pacuersl B CeUCHUSIX Ha
BBIHOCHBIX 4yepTexkax. McTopus pazButus
TJIAHUMETPUHU U CTEPEOMETPUHU

23

Kourpoasaas padora "AKCHOMBI
p p
crepeomerpun. Ceuenus"

24

B3anMHOe pacnosiokeHue npsiMbIX B
npocTtpaHcTBe. CKpeluBaromuecs
npsmeie. [[pu3Haku CKpenmBaromuxcs
npsMbIxX. [lapannensHble TpsMble B
IIPOCTPAHCTBE

25

TeopeMa o CyleCTBOBAaHUU U
€IMHCTBEHHOCTH MPSIMOM NapajuieIbHOMN
JTAHHOW MPSIMOH, IPOXOASAIIEN Yepes
TOUYKY MPOCTPAHCTBA U HE JIeKaIeH Ha
JTAaHHOU mpsiMoii. JIemMa o mepeceueHun
MapajuieNbHbIX IPSIMbIX IJIOCKOCTHIO

26

[TapannensHOCTH TpeX NpsAMBIX. Teopema
0 TpEX mapasuieIbHBIX NpsAMbIX. Teopema
0 CKpEIIMBAIOLINXCS MPSIMBIX

27

[TapannensHoe MPOSKTHPOBAHUE.
OcHoOBHBIE CBOMCTBA MapaIEIBLHOTO
npoekTupoBanus. M3o0paxenne pa3HbIx
¢uryp B napasienbHONH IPOEKIIUU




28

[enTpanbHas mpoekuus. Yroic
COHAIIPaBJICHHBIMA CTOPOHAMMU. YTOJI
MEXAY NPSIMbIMU

29

3amauu Ha 10Ka3aTeIbCTBO U
HCCIIeI0BaHUE, CBSI3aHHBIC C
paCHOJIO)KeHI/ICM Hp?[MI)IX B
MPOCTPAHCTBE

30

[TonATHA: mapaIeNbHOCTD NPSAMON U
IIJIOCKOCTH B IIpocTpaHcTBe. [Ipu3Hak
MapaJUIEIIbHOCTH NPSIMOU U IJIOCKOCTH.
CBoiicTBa NapaJIIEIbHOCTH NPSIMOHN U
IIJIOCKOCTH

31

FeOMeTpI/I‘-IeCKI/Ie 3aa4i Ha BBIYUCIICHUEC
U JI0Ka3aTelIbCTBO, CBSI3aHHbBIE C
MapaieNbHOCTBIO MPSAMBIX U
IJTIOCKOCTEMN B MPOCTPAHCTBE

32

[TocTpoenue ceueHus:, MPOXOISIIETO
yepe3 JaHHYIO MPSMYIO Ha YepTexe U
MapajyIeIbHOIO APYrou npsiMoil. Pacuér
OTHOLLEHUN

33

[TapannenpHas MpoeKIys, MPUMEHEHNE
JUIS IOCTPOCHUSI CEYCHHH KyOa 1
napasienenumnena. CBoicTBa
napajuiesienuIe/a ¥ Ipu3Mbl

34

HapannenLHme IIJIOCKOCTH. HpI/I3HaKI/I
napaJiIeJIbHOCTH IBYX IUIOCKOCTEH

35

TeopeMa 0 MMapaJuICIIbHOCTU U
CINHCTBCHHOCTH ITIJIOCKOCTH,
HpOXO,Z[ﬁIH.[CfI 4yepe3 TOYKY, HC




MPUHAJICKALLYIO TAHHOM NJIOCKOCTU U
CIIEICTBUS U3 HEE

36

CpoiicTBa napauieabHbIX IJIOCKOCTEN: O
MapajuIeIbHOCTH MPSAMBIX IEpECeUeHuUs
IIpH NCPECCUCHUM [IBYX MApaJIJICIIbHBIX
IIJIOCKOCTEMN TPEThEn

37

CpoiicTBa napasuieabHbIX MIIOCKOCTEM:
00 oTpe3kax napasuieIbHbIX MPSMBIX,
3aKIIFOYEHHBIX MEXKAY MapalIeIbHBIMUA
IJIOCKOCTSIMU; O MEPECEUEHUH MPSIMOH C
ABYMA TapaJlJICIbHBIMU IIJIOCKOCTAMUA

38

[ToBTopenue: Teopema [ucaropa na
TUTOCKOCTH

39

[ToBTOpEHUE: TPUTOHOMETPUS
MPSIMOYTOJIbHOTO TPEYTrOJIbHUKA

40

CBoiicTBa Ky0a U MPSMOYTOJIBLHOTO
napajuiefienuneaa

41

Brruncnenue 1iauH OTpe3KoB B KyOe U
MPSIMOYTOJIbHOM Hapajuiesienure e

42

[TeprieHAMKYISAPHOCTD MPSIMOU U
mwiockoctu. [Ipusznak
MEPIEeHIUKYIIPHOCTU MPSAMOU U
MJI0CKOCTH

43

[lepnieHIMKyIApHOCTD NPSAMON U
mockocTy. [Ipusnak
MEPIEHIUKYIAPHOCTHU NPSMOH U
IIJIOCKOCTH




TeopeMa 0 CyllIeCTBOBaHUU U
€IMHCTBEHHOCTH MPSIMOM, TPOXOAALIEH

44 4yepe3 TOUYKY IPOCTPAHCTBA U
MEePIICHIUKYIIIPHOM K TUIOCKOCTH

45 [TnocKoCTH U ePIIEHAUKYISIPHBIC HM
MPSIMBIC B MHOTOTPAaHHHKAX

46 [T10cKOCTH U TEPIIEHAUKYISIPHBIC HM
MPSIMBbIC B MHOTOTPaHHHKAX
[lepneHuKyIsip ¥ HAKJIOHHASL.

47 [TocTpoenue neprneHMKyIsIpa U3 TOYKU
Ha TIPSIMYIO
[TeprieHIUKYIISAP M HAKIOHHAS.

48 [TocTpoeHue MepIeHIUKYIIIpa U3 TOYKA
Ha IPSIMYIO

49 Teopema o Tpéx nmepneHAUKYIIpax
(mpsimast u oOpaTHas)

50 Teopema o Tpéx nmepneHAUKYISIpax
(npsimast u oOpaTHast)

51 VYTroa Mex Iy CKpeluBatoIuMUCS
MPSIMBIMU
[Touck neprneHauKyISIPHBIX MPSIMBIX C

52 MTOMOIIBIO IEPIICHIUKYISIPHBIX
IIJIOCKOCTEM

53 OpTOoronanbHO€ MPOECKTUPOBAHUE
[TocTpoenue ceueHwuii Kyoa, MPU3MBI,

54 MPaBUJIBHON MTUPAMUIBI C TIOMOIIBIO

OpTOFOH&J’ILHOfI MMpOCKINHU




55

[TocTpoenue ceuenuii Kyoa, IpU3MBI,
MIPAaBUJILHOM IUPaMUIBI C IOMOLIBIO
OPTOTOHAJILHOM IIPOEKIINU

56

CuMMeTpHs B IPOCTPAHCTBE
OTHOCHTEJIBHO IIOCKOCTHU. [InockocTu
CUMMETPUN B MHOTOTpaHHHUKAX

57

[Ipu3Hak nepneHuKyIspHOCTH IPAMOI
U IJIOCKOCTH KaK CIIEJCTBUE CUMMETPUU

58

[IpaBuiIbHBIE MHOTOTpAaHHUKH. Pacyér
PacCTOSTHUN OT TOYKHU J0 INTIOCKOCTH

59

[IpaBusIbHBIE MHOTOTpAaHHUKH. Pacyér
PacCTOSTHUN OT TOYKHU J0 INTIOCKOCTH

60

CriocoObl ONYCTUTH MEPIIEHANKYISPHI:
CUMMETpUS, CABUT TOYKHU IO
MapajyIeIbHON MPSIMOM

61

CnBur no HenapasuieJIbHON IPSMOH,
W3MEHEHUE PACCTOSIHUI

62

KonTtponbHas padota "B3zanmuoe
Pacroio’KeHue MPSAMBIX U MIOCKOCTEH B
npocrpancrae"

63

HOBTOpeHI/IeZ yYroja Mexay npsAMbIMA Ha
IJIOCKOCTHU, TPUTOHOMETPHA B
MIPOU3BOJIBHOM TPECYI'OJIBHUKE, TECOPpEMaA
KOCHHYCOB

64

[ToBTOpEHUE: Yyroa Mex Iy
CKPELIMBAIOIIUMUCS MPSIMBIMH B
IIPOCTPAHCTBE




65

I'eomeTpuueckre METOIbI BBIYNACICHUS
yrila MeX1y NPsIMBIMHU B
MHOT'OTPaHHUKAX

66

JIByrpansblii yroj. CBOMCTBO JIMHEWHBIX
YIJI0B IBYTPaHHOIO yIjia

67

[TepieHAMKYNASPHBIE TIIIOCKOCTH.
CpoiicTBa B3aMMHO NEPIEHIUKYISPHBIX
IJIOCKOCTEN

68

[Ipu3Hak nepneHauKyIspHOCTH
IIJIOCKOCTEN; TEOpEMa O MPSIMOU
MEePECEUCHUS IBYX MIIOCKOCTEMN
MEPIEHIUKYIISIPHBIX TPETHEN MIIOCKOCTH

69

[IpssmoyronbpHBIN Napasuienenunesn; Kyo;
MU3MEpPEHUs, CBOUCTBA IIPSIMOYTOJIBHOTO
napajuieJIenune1a

70

Teopema o AuaroHaIM MPSMOYTOJIBLHOTO
TapajuieJienuIe/ia u CIeICTBHE U3 Hee

71

CrepeoMeTpHuueckue 1 MPUKIIATHbIC
3a/lauM, CBSI3aHHBIE CO B3aMHbBIM
PaCMOJIOKEHUEM MPAMBIX U INIOCKOCTH

72

HOBTOpeHI/ICZ CKpCIIUBAOIINUECCA
IIPpsAMBIC, ITapaJJICIbHBIC IIIIOCKOCTH B
CTaHAAPTHBIX MHOI'OT'PaHHUKAX

73

Hapa ImapaJyiCJIbHbIX IUIOCKOCTEH Ha
CKPCUINBAOIINXCA MTPAMBIX, PACCTOAHUC
MCKAY CKPCUINBAOIIUMUCS IPAMBIMU B
MPOCTBIX CUTYalIUAX




74

PaccrosiHuie OT TOUKH J10 TJIOCKOCTH,
paccTosiHUE OT MPSMOM JI0 INIOCKOCTH

75

Brruncnenue paccTosHuM MEX Ty
CKPELIUBAIOIIMMHUCS IPSIMBIMHU C
IIOMOIIIBIO NIEPIEHAUKYIIIPHON
IIJIOCKOCTH

76

TpéXrpanHblid yroji, HEpaBeHCTBA JJIs
TpeXTrpaHHbIX yriaoB. Teopema
[Tudaropa, TeopeMbl KOCUHYCOB U
CHUHYCOB JUIs TPEXTPAHHOTO yria

77

DneMeHTHI C(hepUIeCKOi TeOMETPHH:
reoJIe3nYecKue JIMHUU Ha 3emiie

78

KonTtponbHas padota "Y1l u
paccrosiHus"

79

CucreMaTusaius 3HaHUU
"MHOTOrpaHHUK U €ro JIEMEHTHI"

80

[Tupamuna. Buasl nupamup. [IpaBunbHas
nupamMua

81

[Ipusma. [Ipsmas v HaKJIOHHAS TIPU3MBI.
[IpaBunbHas nmpu3zmMa

82

[Ipsimoii mapannenenurnesn,
MPSIMOYTOJIbHBIN Tapasieenumne, Kyo

83

Brimykibie MHOTOTpaHHuKkd. Teopema
Ditnepa

84

Beinykieie MHOrOrpaHHuku. Teopema
Oiinepa. ITpaBuibHbIE 1
IIOJIYIIPaBUIIbHBIE MHOTOIPAHHUKHU

85

KonTtposneHas padota "MHOrorpanHiKN"




86 [TonsiTHEe BEKTOpa HA MJIOCKOCTH U B 1
MIPOCTPAHCTBE
87 CymMa BEKTOPOB 1
88 PazHocTh BEKTOPOB 1
89 [TpaBwiio napasurenenumena 1
90 YMHOKEHHE BEKTOPa Ha YHCIIO 1
Paznoxxenne Bekropa 1mo 0azucy Tpeéx
91 BEKTOPOB, HE JIOKAIIHUX B OJTHOM 1
TJIOCKOCTH
92 CkansipHO€ ITPOU3BE/ICHUE 1
93 Brrarcnenue yriia Mex,1y BEeKTOpaMu B 1
MPOCTPAHCTBE
94 [IpocTeiimue 3a7a9u ¢ BEKTOPAMH 1
95 [IpocTeiimue 3a7a4u ¢ BEKTOPAMH 1
96 [IpocTeiimue 3a7a9u ¢ BEKTOPAMH 1
97 [IpocTeiimue 3a7a4u ¢ BEKTOPAMH 1
98 O00011IeHre U cucTeEMaTU3alis 3HAHUN 1
99 O00011eHre U cucTEMaTU3aLNs 3HAHUN 1
100 Hroropas koHTpoJIbHAs paboTa 1
101 Hrtoropas koHTpoOJIbHAS paboTa 1
102 O00011IeHNE U CUCTEMATH3ALUS 3HAHUN 1
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




11 KVIACC

KosnuuyectBo 4yacos DJIEeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrtpoabubie | IlpakTHnueckue
n/n Bcero H3y4eHHusi | oOpa3oBaTeibHbIE
padoTsbI padoThI
pecypcsl
[ToBTopenue tems! "KoopauHatsl
1 BEKTOpa Ha MJIOCKOCTHU U B 1
npocrpaHcTae”
9 [ToBTOpenue Temsl "CkansipHoe 1
MIPOU3BEICHUE BEKTOPOB"
3 [ToBTOpeHue Temsl "Beruncnenue yria 1
MEK/ly BEKTOpaMH B IpOCTpaHCTBE"
4 [ToBTOpeHue TeMbl "YpaBHEHUE TPSIMON, 1
MPOXOSIIEH Yepe3 1BE TOUKH"
5 YpaBHEHHE MIOCKOCTH, HOpMaJlb, 1
YpaBHEHHUE IIJIOCKOCTH B OTPE3Kax
5 VYpaBHEHHE ILIOCKOCTH, HOPMAJIb, 1
YpaBHEHUE IIOCKOCTH B OTpE3Kax
7 BekTopHoe npousBeneHue 1
3 JIuHeiHbIe HEpaBEHCTBA, TUHEUHOE 1
[IPOrpaMMUPOBAHUE
9 JIuHeiHbIe HEpaBEHCTBA, TUHEUHOE 1
[IPOrpaMMUPOBAHUE
10 AHanuTHYECKHE METOBI pacuéra yria 1
MEXAY NPSIMBIMU B MHOIOTPAaHHUKAX
1 AHanuTHYECKHE METOBI pacuéTa yria 1

MCKAY IIIOCKOCTSAMH B MHOTOI'PaAHHUKAX




@opmyiia pacCTOSIHUSA OT TOYKH JI0

12 IJIOCKOCTH B KOOPJIMHATAX

13 HaxoxaeHne paccTosHUN OT TOYKH 10
IUIOCKOCTHU B KyOe

14 HaxoxaeHne paccTosTHUN OT TOYKH 10
IJIOCKOCTH B MIPABUILHON TUPAMH/IE

15 KontponbHas pabota "Ananutuyeckas
reoMerpus"

16 CedeHHsI MHOTOT'PAHHUKOB:
CTaHJIaPTHBIE MHOTOTPAHHUKH

17 CeyeHHSI MHOTOTPAHHHUKOB: METO/T
CIIEJIOB
CeyeHHsI MHOTOT'PAHHUKOB:

18 CTaHJAPTHBIC TIJIOCKOCTH, TTEPECCUCHUS
NPSAMBIX U IIOCKOCTEHN

19 [TapannenpHble NPsSIMbIE U TIIOCKOCTH:
napajuiesibHble CEYeHUS

20 [TapannenpHblie NPsSMBbIE U TIOCKOCTH:
pacy€r OTHOIIECHUM
[TapannenbHble NPsSMBbIE U TIOCKOCTH:

21 YTIIBI MEXKAY CKPEIIUBAIOITUMUCS
MPSIMBIMU
[lepnieniuKynsapHbIE MIPSMBIC U

29 IJIOCKOCTHU: CTaHJAPTHBIE Maphl

NEPpICHAUKYIIAPHBIX ILIOCKOCTEH B
psAMBIX, CHMMETPHUH MHOT'OI'PaHHUKOB




23

[lepnieHuKyIsIpHBIE IPSMBIE U
IIJIOCKOCTH: TEOPEMA O TPEX
MEPIEHIUKYIIpax

24

[IepnenuKyisipHbIE IPSMBIE U
IIJIOCKOCTH: BBIYHUCIICHHUS JUIMH B
MHOT'OTPaHHUKAX

25

[ToBTOpenue: monaau
MHOTOYT'OJIbHUKOB, ()OPMYJIbI JIsI
TJI0IIA IeH, COOOpaKEeHHS TOI00Us

26

[ToBTOpEHME: momaan
MHOTOYT'OJIbHUKOB, (DOPMYJIBI JIsI
TIJTOTAIeH, COOOPaKEHUS TI0100Mst

27

[ToBTOpEHME: IomaIn
MHOTOYTOJIbHUKOB, ()OPMYJIBI JIST
TJI0IIAIeH, COOOpaKEHHMS IO 100Us

28

[lnomany ceyeHnii MHOTOTPaHHUKOB:
TIONIA/IA TTOBEPXHOCTEH, pa3pe3anus Ha
Y4acTH, COOOPaKEHHUSI 110 100Ut

29

[lnomany ceyeHuit MHOTOrPaHHUKOB:
IIJIOIIAIA TTIOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOPaKEHHUSI 110 100Ut

30

KontponbHas padota "[loBropeHue:
MHOTOTPaHHUKH, CEUCHUS
MHOTOI'PaHHUKOB"

31

O06béM Tena. O6beM NMPSIMOYTOJIBLHOTO
napasiesienumnesa

32

3amaun 06 yaBoeHUU Ky0a, o
KBaJIpaType Ky0a; 0 TPUCEKIUU yTia




33

CrepeoMeTpHyecKye 3a/1aull, CBSI3aHHbIC
¢ 00BbEMOM MIPSIMOYT OJIBHOTO
napasuiesenuneaa

34

[Ipuknagaeie 3a1a4n, CBsI3aHHBIE C
BBIYHCIICHUEM 00bEMa MPSIMOYTOJIEHOTO
napajuiesenunesa

35

OO6BEM MpsAMOI TPU3MBI

36

CrepeoMeTrpuueckre 3a1au, CBSI3aHHbIE
C BBIUMCIIEHHEM 00BEMOB MPAMOM
MIPU3MBI

37

[TpuknagHbie 3a1a9u, CBSI3aHHBIE C
00BEMOM NPSAMOI TPU3MBI

38

Breruucinenne 00bEMOB TEN ¢ IIOMOIIBIO
onpenenéHHoro uurerpana. OobpEmM
HAaKJIOHHOM MPU3MBI

39

Brranciienne 00bEMOB TeIT € TOMOMIBIO
onpenenéHHoro uurerpana. OobpEmM
TUPaMUIBI

40

dopmysa 00bEMa MUPaAMUIBL.
OTtHoleHrue 00BEMOB TUPAMHU]T C
00LIUM YTrIIOM

41

dopmyna 00bEMa MUpaMUIbL.
OTtHoleHne 00bEMOB TUPAMU] C
00IIUM YTIIOM

42

CrepeoMeTpuueckue 3a/1a4M, CBI3aHHbIE
¢ 00bEMaMH HaKJIOHHOW MPU3MBI

43

CrepeomMeTpuiecKkue 3a/1a4u, CBI3aHHBIC
¢ o0BEMamMH MUpaMUIbI




[Mpuknanaeie 3anaun mo Teme "OOBEMBI

44 ten", CBI3aHHBIE C 00BEMOM HAKJIOHHOM
MIPU3MBI

45 [Ipuknagueie 3agaun o Teme "OO0bEMBI
Ten", CBA3aHHBIE C 00BEMOM MTHPAMUJIBI

16 [Tpumenenne 00bEMOB. Beruncienne
paccTosHUA J0 IIOCKOCTH

47 Kontponbhas padota "O0bEM
MHOTOTpaHHUKa"
Hunuaapuyeckas MoBEPXHOCTD,

48 00pa3yroIne MUIHHIPHISCKON
MTOBEPXHOCTH

49 Hunuaap. [psaMoii KpyroBoi HUIUHAP.
[Tnomaas MOBEpXHOCTH LMIMHIIPA

50 Konunueckas noBepxHOCTh, 00pasyroIiue
KOHUYECKOU moBepxHOCTH. KoHyC

51 CedeHue KOHyca IIIOCKOCTHIO,
napajuieNIbHOM MIOCKOCTH OCHOBAHUS

52 VYceuénnsiii konyc. M3o0paxenue
KOHYCOB U YCEYEHHBIX KOHYCOB

53 [Tnomanas 60KOBOI MOBEPXHOCTH U
MIOJIHOM MMOBEPXHOCTH KOHYCa

54 [Tnomanas 60KOBOI MOBEPXHOCTH U
MIOJIHOM MMOBEPXHOCTH KOHYCa
CrepeoMeTpHrueckue 3a1auu Ha

55 JIOKa3aTeNIbCTBO U BBIYMCIICHUE,

MIOCTPOEHUEM CEYEHMH LUIMHPA,
KOHYyca




56

CrepeomeTpuieckue 3aj1au Ha
JI0Ka3aTeIbCTBO U BBIYUCIICHHE,
IIOCTPOCHUEM CEYEHUN LUIMHAPA,
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
IUIOCKOCTBIO. Bua n n3o0paxenue mapa

61

[Mepeceuenue chepsl u mapa ¢
iockocthlo. Kacanue mapa u cepsr
TUIOCKOCTHI0. By 1 m300paxeHune mapa

62

VYpasuenue chepsl. [Tnomanp chepsl u
e€ yacre

63

Cummetpus cdepsl 1 mapa

64

CrepeoMeTrpuueckue 3aJ1auu Ha
JI0Ka3aTeNIbCTBO U BHIYHCIICHUE,
CBsI3aHHBIE CO CEepoi U MIapoM,
MIOCTPOCHUEM UX CEYEHHI MI0CKOCTHIO

65

CrepeoMeTrpHuueckue 3a1auu Ha
JI0Ka3aTeNIbCTBO U BHIYHMCIICHUE,
CBsI3aHHBIE CO CEpOi U MapoM,
MOCTPOCHUEM MX CEYEHHUH MIIOCKOCThIO

66

[TpuknagHbie 3a1a4M, CBSI3aHHBIE CO
cdepoii u mapom




[ToBTOpEHUE: OKPYKHOCTH Ha

67 IJIOCKOCTH, BBIYUCIICHUS B OKPYKHOCTH,
CTaHJIapTHBIE TIOI00US

68 Paznmunbie KOMOMHALIMY TEIT BpaIlCHUS
Y MHOTOTPaHHHUKOB

69 3anauu o Teme "Tena U NOBEPXHOCTH
BparnieHus"

70 3anaun o Teme "Tena M MOBEPXHOCTH
BparnieHus"

71 Kontponsnas padota "Tena u
ITOBEPXHOCTH BpanieHus"

7 O6bém muuHApa. Teopema 06 00bEMe
MPSIMOTO IIAJTUHJIPA
Brruncienue 0065EMOB TEN ¢ HIOMOIIBIO

73 onpenenéHHoro uuTerpana. OobpEmM
KOHYCa

74 ITmomamy OOKOBOH U ITOJIHOM
MMOBEPXHOCTH KOHYCa
CrepeoMeTprUYECKUE 3a/1a4H, CBA3aHHBIC

75 C BBIYHMCIICHHEM 00BEMOB ITUIIMHIPA,
KOHyca

76 [Tpuknagaeie 3anaun o Teme "OO0bEMBI
Y TUIONIAM TTOBEpXHOCTEH Ten"
O0BEM 11apa U MapoBOTrO CEKTOPA.

77 Teopema 06 06béme 1apa. [lnomans

cdepol. CTepeoMeTpruyecKue 3a1auu,
CBSI3aHHBIE C BBIYHCICHUEM 00BEMOB




1Iapa, MapoBOTO CErMEHTa M IIapOBOT0
CeKTopa

78

[Ipuknagaeie 3agaun o Teme "OO0bEMBI
Ten", cBs3aHHbIE ¢ 00BEMOM I1apa U
iomaapio cheprbl. COOTHOIICHUS
MEX]Ty TUIOIIASIMH MTOBEPXHOCTEH U
00bEMaMu IOJIOOHBIX TEI

79

[Tono0OHbIE TENa B MPOCTPAHCTBE.
N3menenue 06bE€Ma rpu mog00uu.
CrepeoMeTpHUecKHe 3a/Iaud, CBSI3aHHbBIC
C BBEIUHCIEHUEM 00BEMOB TEN U
IUTONIAJIEH TOBEPXHOCTEMN

80

KonTponsnas pabora "[1nomanu
MTOBEPXHOCTU U 00BEMBI KPYIJIBIX TEI"

81

JIBM>KeHUsI MPpOCTPaHCTBA.
OtoOpaxxenus. [IBuxeHus: 1 paBEHCTBO
¢uryp. O6mue cBOMCTBA ABMKEHUN

82

Bupl n1BukeHMid: apamiebHbII
MePEHOC, IICHTPAIbHAS CHUMMETPHS,
3epKaJIbHAsi CHMMETPHS, TTIOBOPOT
BOKPYT NPAMOi

83

[IpeoOpazoBanus nomoous. [psmas u
cdepa Diinepa

84

FCOMeTpI/I‘IeCKI/Ie 3aJa44 Ha
NMPUMCHCHUC ABUKCHUS

85

KonTtponsHas padota "Bekrops! B
npocTpaHcTae”




86

Ob6o6maromee moroperue 11 nmousTuit
U MEeTOJIOB Kypca reometpuu 10-11
KJIACCOB, CHCTEMAaTH3aIis 3HAHUH:
"[lapanienbHOCTh NPSAMBIX U
IJIOCKOCTEH B IIpocTpaHcTBE"

87

Oo6o6maromee moroperne 11 moHsTuit
1 MEeTOJIOB Kypca reometpuu 10-11
KJIACCOB, CHCTEMAaTH3aIis 3HAHUH:
"BexTopsl B npocTpaHcTBe"

88

O6o6maromniee noproperue 11 nonstuit
1 MEeTOJIOB Kypca reometpuu 10-11
KJIaCCOB, CHCTEMAaTH3allMs 3HAHHIA:
"Bekrops!l B mpocTpancTse"

89

O6o06matomee moBropeHue 11 moHsTHIA
1 METOJ0B Kypca reomeTpun 10-11
KJIaCCOB, CHCTEMAaTU3alUs 3HAHUH:
"O0BeM MHOTOTpaHHUKA"

90

O6o06matomee moBropeHue 11 moHsTHIA
1 METOJ0B Kypca reometpun 10-11
KJIACCOB, CUCTEMaTH3aIUs 3HAHUIL:
"O0BbeM MHOTOTpaHHUKA"

91

Oo6o06matomee nmoBropeHue 11 moHsTHIA
Y METOJIOB Kypca reomeTpuu 10-11
KJIaCCOB, CUCTEMATH3allis 3HAHMIA:
"[Tmommaamn MOBEpXHOCTH U OOBEMBI
KpYIJIbIX TeN"

92

Ob6o6maromiee noproperue 11 noHsTuit
1 MeTo/I0B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMAaTU3aLUs 3HAHUM:




"ITnomaay moBEpXHOCTH U 0OOBEMBI
KpyIJbIX Ten"

93

Wrorosas koHTposbHas paboTa

94

Wrorosas koHTposbHas paboTa

95

[ToBTOpEHue, 0600MICHNE U
CHUCTEeMaTH3allns 3HAHUI

96

Hcropus pasBUTHS CTEPEOMETPHUH KaK
HAYKU U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX WHIKECHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHN

97

Hcropus pasBUTHS CTEPEOMETPHUH KaK
HAYKU U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX NMHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

98

Hcropus pasBUTHs CTEPEOMETPHUH KaK
HAyKHU " €€ POJIb B Pa3BUTUU
COBPEMEHHBIX NHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOT U

99

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

100

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH 1 €€ poJib B pa3BUTHH
COBPEMEHHBIX NHKEHEPHBIX U
KOMIBIOTEPHBIX TEXHOJIOTUI

101

Hcropus pa3BUTHS CTEPEOMETPUM KaK
HayKd U €€ poJib B Pa3BUTUU




COBPCMCHHBIX MHXXCHCPHBIX U
KOMIIBIOTCPHBIX TEXHOJIOT Uit

Hctopus pazBuTHsi CTEPEOMETPUH KaK
HAyKHU " €€ POJIb B Pa3BUTUU

102 1
COBPEMEHHBIX NHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHUI
OBIIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME




YYEBHO-METOJUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O TPOLHECCA
OBA3SATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA
Mep3snsk A.I'., Homuposckunii JI.A., [TonsikoB B.M., non penakuueit
Ilomonbsckoro B.E
MU P®POBBIE OBPA30OBATEJIBHBIE PECYPCbI U PECYPCbI CETH
HUHTEPHET

. OTKpBITHII OaHK 3aaHuil 0 MaTematuke WWW.fipi.ru

denepanbHbId HEHTP TECTUPOBAHUSA WWW.rustest.ru

1

2

3. Pemry EI'D https://ege.sdamgia.ru/
4. https://resh.edu.ru/subject/51/

5. https://resh.edu.ru/subject/17/
6
7
8
9

. https://uchi.ru/teachers/

. http://4eqe.ru/

. http://www.etudes.ru/

. https://ege.sdamaqia.ru/
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https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/17/
https://uchi.ru/teachers/
http://4ege.ru/
http://www.etudes.ru/
https://ege.sdamgia.ru/
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