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HHOACHUTEJBHASA 3AIINCKA

['eomeTpus sBIsSETCS OMHUM M3 0a30BBIX KypCcOB Ha YPOBHE CpPEIHETO
obmero oOpa3oBaHHMs, TaK Kak OO0ECIeunBaeT BO3MOXKHOCTh H3yUCHUS
TUCIMIUIAH ~ €CTeCTBEHHO-HAyYHOW  HAMpaBJIEHHOCTH W TPEAMETOB
rYMaHUTApHOTO IUKJIa. [I0CKOIBKY JTorudeckoe MbIUIeHHEe, GOpMUPYEMOE TTPU
U3yUYCHUH  OOYyYaIOIIMMHCA  TOHSATHHHBIX  OCHOB  T'COMETPHH,  IpHU
JI0Ka3aTeIbCTBE TEOPEM U TIOCTPOSHHUH IIETIOYKH JIOTUYECKUX YTBEPKICHUHN MPH
pEIICHNY TEOMETPHUSCKUX 3a]1a4, YMEHHUE BBIIBUTATh U OMPOBEPraTh TUIIOTE3bI
HETIOCPEICTBEHHO WCIOJB3YIOTCS MPH PEIICHUN 33/1a4 €CTECTBEHHO-HAYYHOTO
[IUKJIa, B YaCTHOCTH (PU3NICCKUX 3a]1ad.

Ilenp ocBoeHWs mTporpamMmbl  y4eOHOTO Kypca «l'eomerpus» Ha
yIIyOJIEHHOM  ypOBHE —  pa3BUTHEC  HMHAWBHIYaTbHBIX  CIIOCOOHOCTEH
oOydaromuxcsi TpU H3yYECHUH TEOMETPHH, KaK COCTABIISIONICH MpPEeIMETHON
obnmactu «Marematnka U WH(MOPMATHKa» dYepe3 00eCleYeHHe BO3MOXHOCTH
IPUOOPETEHUST U UCIOJIb30BaHUsI Oojiee TIyOOKHUX MeOMETPUYECKUX 3HAHUM U
JNEUCTBUN, CHEIU(PUYHBIX TEOMETPUHU, M HEOOXOAUMBIX [UJISl YCIHEIIHOTO
npodeccoHanbHOTO  00pa3oBaHUs,  CBSI3AHHOTO € HCIOJb30BAHUEM
MaTeMaTHKH.

[IpuopureTHbIMU 3aa4aMu Kypca T€OMETPUHM Ha YIIIyOJIEHHOM YpPOBHE,
PACHIMPSIONIMMU U YCUIUBAIOIIUMH Kypc 0a30BOT0 YPOBHSI, SBJISIFOTCS:

pacuIMpeHne MPEACTABICHUSI O TEOMETPUH KaK 4acTH MUPOBOU KYJIbTYpPHI
1 GOpMHUPOBAHKE OCO3HAHUS B3aUMOCBSI3H T€OMETPUH C OKPYKAIOIIUM MUPOM;

dbopMHpoOBaHUE TPEACTABICHUS O MPOCTPAHCTBEHHBIX (GUTYpax Kak O
BOKHEHUIITNX MaTEMaTUYECKUX MOJIEISNX, MO3BOJISIONIUX OMUCHIBATH U U3Yy4aTh
pa3Hble SIBIICHUSA OKPYXKAIOIIEr0 MHUpa, 3HAHWE MOHSATUHHOTO amnmapara Io
pazneny «CrepeomeTpusi» yueOHOTO Kypca reoMeTpHH;

dbopMHpOBaHWE  yYMEHHUS  BJAJeTh  OCHOBHBIMH  TOHATUSIMH O
IPOCTPAHCTBEHHBIX (PUTYpax WU UX OCHOBHBIMU CBOWMCTBAMH, 3HAHHUE TEOPEM,
dbopMyn U yMEHHUE MX NMPUMEHSTh, YMEHUS JI0KA3bIBATh TEOPEMbI M HAXOJUTh
HECTaHJapTHBIE CIIOCOOBI PEIICHUS 3a/1aY;

dbopMHpoBaHWE YMEHHUS pACIO3HABaTh Ha 4YEpPTekKax, MOJEIIX U B
pealbHOM MHUPE MHOTOTPAHHMKHM U Tella BpaAIlIeHHs, KOHCTPYHPOBATh
T€OMETPUYECKUE MOJICIIH;

dbopmupoBaHue MOHUMAaHUS BO3MOXHOCTH aKCHOMAaTUYECKOTO
MIOCTPOCHUSI MaTeMaTHYECKUX Teopuil, (OPMHPOBAHHE TIOHHUMAHUS POJIH
AKCHMOMATHKH MPHU TPOBEJICHUH PACCYKICHUN;

dbopMHUpOBaHKE YMEHHS BJIaJIETh METOJIaMU JIOKA3aTEeIbCTB U AITOPUTMOB
pElIeHUs, YMEHUSI UX MPUMEHSTh, IPOBOJUTH JOKA3aTeIbHBIC PACCYKICHUS B
XOJIe PEIICHHS CTePEOMETPUYECKUX 3a7a4 M 3a7ad C M[PaAKTUUYECKUM
cojepkaHueM,  (opMHpOBaHME  TIPEACTABICHHS O  HEOOXOJUMOCTH
JI0KA3aTeNbCTB TMPU OOOCHOBAaHMM MAaTEeMAaTHYECKUX YTBEPXKIACHHUM U POJU
AKCMOMATHKH B TIPOBEJICHUU JICTYKTUBHBIX PACCYXKICHUMH;

pPa3BUTHE W COBEPIICHCTBOBAHWE HHTEIVICKTYAIbHBIX W TBOPYECKUX
CIIOCOOHOCTEH oOydJarommxcs, MO3HABATEIILHON aKTUBHOCTH,
MCCIIEIOBATENbCKUX YMEHUN, KPUTUIHOCTH MBIIIICHUS, UHTEPECA K U3yUCHHUIO
T€OMETPHH;

dbopmupoBanue GyHKIIMOHATBHOM TPaMOTHOCTH, pEIEeBaHTHOM
r€OMETPUU: YMEHHS Paclo3HAaBAaTh MPOSBICHHUS TEOMETPUUYECKUX TTOHATHIA,
00BEKTOB W 3aKOHOMEPHOCTECH B PEATbHBIX >XU3HEHHBIX CUTYaIUSX WU TIPH
M3YYEHUW JIPYTUX YYEOHBIX TMPEIMETOB, TMPOSBICHUS 3aBUCHUMOCTCH U



3aKOHOMEPHOCTEH, MOJIECIMPOBAHUS PEAJbHbIX CUTyallUid, MCCIEAOBAHUS
MIOCTPOCHHBIX MOJENEH, MHTEPIPETALIMHU MTOTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COJIepKAaTEeIIbHBIMU JIMHUSIMUA y4eOHOTO Kypca «l'eomeTpusi»
B 10-11 kmaccax sBisitorcsi: «lIpsiMble W TIJIOCKOCTM B IPOCTPAHCTBER,
«MHuororpannukn», «Tema BpameHus», «BeKToppl W KOOPAWMHATHI B
IPOCTPAHCTBEY, «/IBUKEHUS B MPOCTPAHCTBEY.

CdopmymnupoBannoe Bo ®PI'OC COO TpeboBaHHMe «yMETh ONEPUPOBATH
HOHATUSIMUY», PEICBAHTHBIMU I'€OMETPUM Ha yIiayOJEHHOM YpOBHE OOy4YeHHUS B
10-11 xnaccax, OTHOCUTCS KO BCEM COJIEPKATENbHBIM JIMHUAIM Y4eOHOT0 Kypca,
a (¢GopMHpOBaHHE JIOTHYECKUX YMEHUU paclpelensieTcsi He TOJbKO II0
colepKaTeNbHbIM JIMHUAM, HO HW 1o rojam oOydeHusi. CoaepkaHue
o0pa3oBaHMs, COOTBETCTBYIOIIEE NIPEAMETHBIM pe3yJbTaTaM OCBOCHHS
denepanbHOM paboueld MPOrpaMMbl, paclpeesiéHHBIM M0 rojaM OO0y4YeHHs,
CTPYKTYPUPOBAaHO  TakuM  oOpa3oM, 4YTOObBI KO BCEM  OCHOBHBIM,
NPUHIIMIHAIBHBIM BOIIPOCaM OOydaromifecs: o0pallaiuch HEOJHOKPATHO. ITO
MO3BOJIIET OpPraHW30BaTh OBJAJCHUE TE€OMETPUUYECKUMHU TMOHATHSIMU H
HaBBIKAMH TIOCJIEIOBATEIbHO M TOCTYIATEIbHO, C COOJIIOJICHUEM MPHUHIIUIA
IPEEeMCTBEHHOCTH, a HOBbIE 3HAHUS BKIIOYaTh B OOIIYI0O CHUCTEMY
F€OMETPUYECKUX MPEACTaBICHUN OO0yYaronuxcs, paciupsiss U yriyouss ee,
o0pa3zyst MpOoYHbIE MHO>KECTBEHHbIE CBA3H.

[lepexos K U3y4EHUIO TEOMETPUHU Ha YTIyOJIEHHOM YPOBHE MO3BOJISET:

co3gath ycinoBus Ui guddepeHnuanu  0Oy4eHHs, IOCTPOEHUS
UHIUBUYAIbHBIX 00pa30BaTENbHBIX MPOrpaMM, OOECIEUUTh YIIyOJIEHHOE
U3Y4YCHHE T€OMETPHUH KaK COCTaBIIsioIIeH yueOHoro npeamera «MaTemaTukay;

MOJITOTOBUTH OOYYAIOIUXCS K TPOJOJDKEHUIO M3YYEHUSI MAaTEMaTUKH C
yué€ToM BbIOOpa Oyayrmieil mpodeccun, odecrednBas MPeeMCTBEHHOCTh MEXKTY
001mMM 1 poeccuoHaIbHBIM 00pa30BaHUEM.

Ha wusyuenue ydeOHOro kypca «l'eomerpusi» Ha YriyOJIEHHOM YpOBHE
otBoauTcs 204 gaca: B 10 kimacce — 102 vaca (3 gaca B Hemeno), B 11 kiracce —
102 qaca 3 qaca B HEJICIIO0).



COIEPKXAHUE OBYYEHUA
10 KJTACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TOHATHS cTepeoMeTpuu. Touka, mnOpsmas, IJIOCKOCTb,
npoctpaHcTBO. [loHATHE 00 aKCMOMATMYECKOM IMOCTPOCHHH CTEPEOMETPUM:
AKCUOMBI CTEPEOMETPUH U CIICJICTBUS U3 HUX.

B3anmHoe pacrnosiokeHHe NpsIMBIX B NPOCTPAHCTBE: IEPECEKAIOUIUECH,
napajielibHble W CKpelIMBaronmecs mnpsmblie. [Ipu3Haku CcKpemmBarommxcs
npsaMbiX. [lapaiienpHOCTP THpsAMBIX W IUIOCKOCTEH B MPOCTPAHCTBE:
napajiesibHble TpPSMBIE B TNPOCTPAHCTBE, MAPAIIIETBHOCTh TPEX NPSIMBIX,
NapajuieIbHOCTh MNPSAMOM M IUIOCKOCTH. [lapamnenbHoe W LEHTpaJbHOE
IPOEKTUpOBaHUEe, n300paxenue Guryp. OCHOBHbBIE CBOWCTBa MapajlieIbHOTO
npoekTupoBanus. M3o0paxkenue ¢uryp B MapamieqbHON MPOCKIUU. YTIbI C
COHAIIPABJICHHBIMU CTOPOHAaMM, Yroj MEXAY NpsIMBIMU B IPOCTPAHCTBE.
[TapajuiennbHOCTh  IUIOCKOCTEW:  MapajUlelIbHbIE  IUIOCKOCTH,  CBOMCTBA
napajieNibHbIX IIockocTei. Ilpocreiime mMpocTpaHCTBEHHBbIE (QUTYPHI Ha
IJIOCKOCTH: TETPAdIP, MapAJUICIICIIUIIE, IIOCTPOCHUE CEYEHUM.

[lepnieHIUKYISAPHOCTD NPSAMOU U IJIOCKOCTH: MEPIEHANUKYIISIPHBIE ITPSAMBIE
B IIPOCTPAHCTBE, MPAMBIE NapaUICIbHbIC U IEPIIEHAUKYJIAPHBIE K IIJIOCKOCTH,
IIPU3HAK TEPHEHAUKYISPHOCTH IPSAMOM U IUIOCKOCTH, TEOpeMa O NPSAMOU
NIEPIICHANKYJIIIPHOU IJIOCKOCTH. OpToronansHoO€ IIPOEKTUPOBAHUE.
[lepnieHauKynsip W HAKIOHHBIC: PACCTOSIHUE OT TOYKM JIO0 IUIOCKOCTH,
pPacCTOsIHUE OT MPSMOM JO0 IUIOCKOCTH, MPOEKUUS (UTYpPHl HA IIOCKOCTb.
[lepnieHAUKYISAPHOCTh IUIOCKOCTEW: IIPU3HAK NEPIECHAUKYISIPHOCTH JBYX
IJI0CKOCcTEeN. TeopemMa 0 TpEX NEPIEHAUKYIAPAX.

VYTIabl B IPOCTPAHCTBE: YIOJI MEXAY MPSIMOU U IIOCKOCTBIO, IByTPaHHBIN
yIOJI, JUHEUHBIA yIOJl JBYTPAHHOIO yrila. TpPEXTrpaHHBIA WU MHOTOTPaHHBIC
yribl. CBOMCTBA MJIOCKUX YIJIOB MHOTOrpaHHoro yria. CBOMCTBA IUIOCKHX H
JBYTPAaHHBIX YIJIOB TPEXTPAHHOTO yryia. Teopembl KOCHHYCOB U CHHYCOB ISt
TPEXTPAHHOIO yIJIa.

MHoOrorpaHHuKH

Buabl MHOTOrpaHHUKOB, pa3BEPTKa MHOTOTpaHHUKa. [Ipu3ma: n-yromapHas
npu3Ma, MpsMas W HaKJIOHHAs NPU3MbI, OOKOBas W TOJHAs TMOBEPXHOCTH
npusMsbl. [lapannenenunen, npsAMOYroJbHbBIM MapaJUICICIUIE] U €r0 CBOMCTBA.
Kparuaiiiure mnyTd Ha MOBEpXHOCTM MHOTOrpaHHUKa. Teopema Oilnepa.
[IpoctpanctBennas teopema Iludaropa. [lupamuga: n-yroiapHas mupamuia,
npaBuwiIbHas U yceu€HHas nupamuibl. CBoiicTBa pédbep M OOKOBBIX T'paHE
IIpaBUWIbHOW NUpaMuibl. [IpaBuibHbIE MHOTOTPAaHHUKU: MTPABUIIbHAS NIPU3MA U
IpaBWJIbHAS NUPaMUIa, NpaBUJIbHAS TPEYroJibHash MUPAMUIA U MPABHIbHBINA
TeTpadsip, Ky0. IlpeacrtaBieHue o MpaBUIIBHBIX MHOTOTPAHHHMKAX: OKTadp,
JOAEKa’Ap U UKOCAP.

Brruucienne 5»71€MEHTOB MHOTOTPAHHHMKOB: pPEOpa, AMArOHAIM, YTIIBI.
[Tnomans GOKOBOW MOBEPXHOCTH M TOJTHOW IMOBEPXHOCTH MPSMON TPHU3MBI,
IJIOMIAh OCHOBAaHHM, TeopemMa O OOKOBOW TOBEPXHOCTH MPSMOW TPHU3MBI.
[Tnomans OOKOBOW TOBEPXHOCTH U TOBEPXHOCTH TPABWIHHOW MHPAMMUIBI,
TeopeMa O IUIOLIAIN YCEUEHHOU MUPaMU/IBL.

CumMeTpus B MNPOCTPAHCTBE. OJIEMEHTHl CUMMETPUU MPABHIbHBIX
MHOTOTpaHHUKOB. CHMMETpUSi B MPaBWIBHOM MHOTOTPAHHUKE: CUMMETPUS



napajijiesienunea, CUMMETPHs MPABUIBHBIX MPHU3M, CUMMETpPUS MPaBUILHOU
NUPaMUIbI.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

[ToHsiTHSA: BEKTOp B MPOCTPAHCTBE, HYJEBOW BEKTOp, JJIMHA HEHYJEBOIO
BEKTOpa, BEKTOPHl KOJUIMHEAPHBIC, COHAIPABJICHHBIE M IPOTHUBOIOJIOKHO
HaIpaBJeHHbIE BEKTOpbl. PaBeHCTBO BeKTOpoB. JleWCTBUS C BEKTOpaMU:
CJIO)KEHUE W BHIYUTAHUE BEKTOPOB, CyMMa HECKOJbKHX BEKTOPOB, YMHOXKCHHE
BekTOopa Ha uwuciio. CBoHCTBAa cloKeHHsI BEKTOpPOB. CBONCTBA YMHOXKEHHSI
BekTOopa Ha yucio. [loHsitue KoMIaHapHble  BeKTOpbl.  [Ipu3Hak
KOMIUJTAaHAPHOCTU TpEX BeKTOopoB. l[IpaBmiio mapamienenunena. Teopema o
Pa3NIOKEHUH BEKTOpa MO TPEM HEKOMIUIaHApHBIM BekTopam. [IpsmMoyronbHas
cucteMa KoopAuHAT B mpocTpaHcTBe. KoopnuHatel BekTopa. CBSA3b MEXKITY
KOOpJIMHATAMU BEKTOpa M KOOpPJMHATaMU TOYEK. YTOJ MEXIy BEKTOpaMH.
CkansipHoe pou3BeeHUE BEKTOPOB.
11 KJIACC

TeJsia BpameHus

[TonaTus: UWIMHApPUYECKAss TOBEPXHOCTb, KOHUYECKAash IMOBEPXHOCTb,
chepudeckas MOBEPXHOCTh, OOpasylolue MOoBepXHOCTe. Tena BpalleHUs:
UINHIAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3aumHoe pacmosiokeHue
chepsl M TUIOCKOCTH, KacaTelbHasi IIIOCKOCTh K cdepe. M3oOpaxkeHue Tten
BpalleHus Ha riockocTu. Pa3BépTka munuuapa u koHyca. Cummerpus chepsl U
mapa.

O6beém. OcHoBHbIe cBoMcTBa 00bEMOB Ten. Teopema 00 00bEME
IPsIMOYTOJILHOTO Tapayienenunena u cieactsus u3 He€. OObEM mpsMoON U
HAKJIOHHOW TMPU3MBI, IIWIMHIpPA, NHpaMulIbl U KoHyca. OO0bEM Mmiapa u
1apOBOr0 CErMEHTA.

KomMOuHanuu Ten BpailleHus WU MHOTOTpaHHMKOB. [Ipu3ma, BmucanHas B
MUWINHAP, omnHcaHHas okosio uuiuHapa. l[lepeceuenue cheper m mmapa ¢
riockocThio. Kacanue mapa u chepsl miockocTeio. [ToHATHE MHOTOTpAaHHUKA,
OMHCAHHOTO OKOJIO cephl, cdepbl, BNUCAHHOW B MHOTOTPAHHHK WU TEJO
BpaIlCHUS.

[Tnomans MOBEpXHOCTH IWJIMH/IPA, KOHYCA, TJI0MAaab cPephl U e€ yacTeil.
ITonmobue B mpoctpancTtBe. OTHoIeHHE OOBEMOB, IUIOMIANCH MOBEPXHOCTEH
noaoOHbIX Quryp. IIpeodpazoBanue momaodus, romoreTus. Pemenue 3amad Ha
MJIOCKOCTH C UCIIOJIb30BaHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoeHue cedyeHUl MHOTOIPAHHUKOB U TEJl BpAlllCHUS: CEYEHUs
munHApa (MapauieTbHO W MEPIEeHIUKYJISIPHO OCH), CEUCHUS KOHyca
(mapajuienbHbIE OCHOBAHMIO U MPOXOJAIINE Yepe3 BEPIIMHY), CEUEHUs IIapa,
METOAbl TOCTPOCHMSI CEUEHHM: METOJ CJIEI0B, METOJl BHYTPEHHEIO
POEKTUPOBAHHUSI, METOJI IEPEHOCA CEKYIIEH TIOCKOCTH.

BekTOpbl U KOOPAUHATHI B IPOCTPAHCTBE

Bektopel B mpocTpanHcTBe. Ormnepanuu Haja BeKTopamu. BekTopHoe
YMHOX€HHE BEKTOpoB. CBOWCTBAa BEKTOPHOro yMHOXeHUs. [IpsamoyrosibHas
cucTeMa KOOpJIMHAT B mpocTtpaHcTBe. KoopawHaTel BekTopa. PasnokeHwue
BekTOpa 10 ©Oasucy. KoopamHaTHO-BEKTOPHBIH METOA TpU  pEHICHUU
reOMETPUYECKUX 3a/1au.

JIBUKeHUs1 B IPOCTPAHCTBE

JIBvxenus npoctpanctBa. OToOpakeHus. J[BrkeHHst 1 paBEeHCTBO GUTYP.
OO6mue cBoicTBa ABWIKCHHMH. BHAbl JIBWKEHUN: NapauIeIbHBIA TIEPEHOC,



[EHTpaIbHAsl CUMMETPHS, 3€pKajJbHAs CUMMETPHUS, MOBOPOT BOKPYT MPSIMOM.
[IpeobpazoBanms noaoousl. [Ipsmas u cdepa Diinepa.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O KYPCA
«'EOMETPUS» (YIVIYBJIEHHBIM YPOBEHbL) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

1) rpaxxaanckoe BOCIMTAHUE:

c(hOPMHUPOBAHHOCTh  TPAKIAHCKOW  TO3HMIIMK  OOydaroIierocss  Kak
AKTMBHOT'O M OTBETCTBEHHOI'O 4JI€HA POCCUUCKOTO OOIIECTBa, MPEACTaBICHUE O
MaTeMaTHYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS PA3IUUHBIX CTPYKTYD, SIBICHUM,
IpoIeAYp TPaKIAHCKOTO 0OIIecTBa (BBIOOPHI, OMPOCHI M JAPYroe), yYMEHHE
B3aUMOJICICTBOBATh C COIMAJIBHBIMA HMHCTUTYTAMH B COOTBETCTBUHM C HX
GYHKIUSAMUA U Ha3HAYECHUEM;

2) naTpUMOTHYECKOEe BOCTIUTAHHUE:

c(pOpMHPOBAHHOCTH POCCUHCKON IPXKAAHCKOI HICHTHIHOCTH, YBaXKCHUsI
K IIPOLIOMY U HACTOSIIEMY POCCHHCKON MAaTCMATHKH, LICHHOCTHOE OTHOLICHUC
K JOCTHKCHHUSIM POCCHUCKUX MAT€MaTUKOB M POCCUMCKOM MaTeMaTH4E€CKOU
IIKOJIbI, MCIIOJIb30BAHUE ATHUX JOCTHKEHUN B JIPYTHX HayKaxX, TEXHOJIOTHSX,
chepax SJKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

OCO3HaHHE JTyXOBHBIX LIEHHOCTEN POCCHUICKOTO Hapoa,
c(hOpPMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, HSTUYECKOTO TOBEACHHS,
CBSI3AHHOTO C MPAKTUYECKUM TPUMEHEHUEM JIOCTW)KCHUM HayKd W
NEATENIBHOCThIO YYEHOrO, OCO3HAHHUE JIMYHOTO BKJIaga B IOCTPOCHUE
YCTOMYHMBOTO Oy AyIIEro;

4) 3cTeTHYECKOE BOCIIMTAHHE:

ACTETUYECKOE OTHOIICHWE K MHPY, BKJIIOYAs ACTETHUKY MaTeMaTHYECKUX
3aKOHOMEPHOCTEM, 0O0BEKTOB, 3ajad, pEIIECHU, pACCYXICHU,
BOCIIPUUMYUBOCTh K MATEMAaTUUYECKUM aCTIEKTaM Pa3IMYHbIX BHUIOB UCKYCCTBA;

5) pusnuyeckoe BOCIUTAHME:

c(hOPMHUPOBAHHOCTh yMEHHUSI TPUMEHATH MaTEMaTHYCCKHE 3HAHUS B
WHTEpecax 370pOBOTO M 0e30macHoro oOpas3a IKU3HHM, OTBETCTBEHHOE
OTHOIIIEHUE K CBOEMY 3JI0POBBIO (370pOBOE MUTAaHUE, COATTAHCUPOBAHHBIM
PEXKUM 3aHATUN U OTJIbIXA, PETYJsipHas (pu3nuecKas akTUBHOCTD), PU3NUECKOE
COBEPILICHCTBOBAHUE npu 3aHATHUAX CIIOPTUBHO-03/I0POBUTEIHLHOM
NEATEIIbHOCTBIO;

6) TpynoBoe BociMTaHUE:

TOTOBHOCTh K TPYyAy, OCO3HAHHUE IIEHHOCTH TPYIOJIOOMS, WHTEpPEC K
pasMuHbBIM  chepaM TPOQPECCHOHATBLHON  JIESITEIBHOCTH, CBSI3aHHBIM C
MaTeMaTUKOW M €€ NMPHIOKCHHUSIMHU, YMEHHE COBEPINATh OCO3HAHHBIM BBHIOOD
Oynymerd mpodeccud W peann30BBIBATH COOCTBEHHBIC KU3HECHHBIE ILIAHBI,
TOTOBHOCTh U  CIOCOOHOCTH K  MaTeMaTH4YeCKOMY OOpa30BaHUIO U
caM000Opa30BaHUIO Ha TPOTSHKECHUU BCEH >KU3HU, TOTOBHOCTh K aKTUBHOMY
YYacTHIO B PEIICHUU MPAKTUUECKUX 33/1a4 MaTeMaTUYECKOW HAMPaBICHHOCTH;

7) 3K0JIOrHYeCKOe BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKON KYJIbTYphl, TOHMMAaHHWE BIUSHUS
COIIMAJIbHO-D)KOHOMUYECKUX MPOLIECCOB HA COCTOSIHUE MPUPOJAHON H
COIMAIBHOW Cpelbl, OCO3HAHHWE TJIO00ATBHOTO XapaKTepa HKOJIOTHYECKUX
mpoOJIeM, OpUEHTAIlUS Ha MPUMEHEHHUE MaTeMaTHICCKUX 3HAHUMN ISl peIICHHUS
3a/1a4 B 00JIACTH OKPY’KAIOIICH Cpeipbl, IJITAHUPOBAHUE MTOCTYIIKOB U OLIEHKH UX
BO3MOXHBIX ITOCJIEJICTBUU JIJII OKPY’KAIOILIEN CPEBI;



8) HeHHOCTH HAYYHOI0 MMO3HAHMS:

c(hOpPMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUS HAayKM U  OOIIECTBEHHOM MPAKTUKH, MOHUMaHUE
MaTEMaTUYECKOM HayKd Kak cepbl YeOBEYECKOM NEeATEeTbHOCTH, 3TAlOB €&
Pa3BUTHS U 3HAUYUMOCTU JUIsl Pa3BUTHSA LMBWIM3AIUHU, OBJIAJICHUE SI3BIKOM
MaTEMaTUK U MaTeMaTHUYeCKOW KYyJIbTYpOill Kak CpeICTBOM MO3HAHUS MHPA,
TOTOBHOCTh OCYHIECTBIISITH MPOEKTHYIO W HCCIEAOBATENIbCKYIO NIEATEIbHOCTh
UHAMBUYAIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJ/IBTATDBI

ITo3HaBaTebHbIE YHHBEPCATbHbIE YUeOHbIE el CTBHS

Ba3oBble Jiornyeckue AeicTBHA:

BBISIBJISITh M XapPaKTEPU30BATh CYIECTBEHHBIC TIPU3HAKN MaTEMaTHICCKIX
OOBEKTOB, TMOHATHH, OTHOIICHWA MEXIy TMOHATHAMH, (HOpMyIHpOBaTH
onpeeaeHus MOHSTHH, yCTaHABJIUBATh CYIIIECTBEHHBIN MPU3HAK
Kjaccu(uKanuy, OCHOBaHUSA Ui OOOOIICHUS U CpaBHEHUSA, KPUTEPUH
IIPOBOJIUMOTO aHAJIN3a;

BOCIIPUHUMATh, (OPMYIUPOBaTH MW  TPEOOPA3OBBIBATH  CYXKIICHHUS:
YTBEPAUTEIbHBIE U OTPUIIATENIbHbIC, CIMHIUYHbIE, YACTHBIE U OOIIHNE, YCIOBHbIE;

BBISIBIISITh ~ MaT€MaTUYeCKHEe  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
IpOTUBOpEUHs B PaKTax, JAaHHBIX, HAOIIOICHUSIX U YTBEPKIACHUSX, Mpe/jiarath
KPUTEPHUH JIJIsl BBISIBIICHUS 3aKOHOMEPHOCTEHN U MPOTUBOPEUHIA;

JieaTh BBIBOJABI C HWCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTHBHBIX H
WHIYKTUBHBIX YMO3aKIIFOUCHHUM, YMO3aKIIIOUCHU 110 aHAJIOTHH;

IPOBOJIUTH CaMOCTOSATEIILHO JI0Ka3aTebCTBA MaTEeMaTUYECKUX
YTBEP)KJCHUNU (MpsMbIE W OT MPOTUBHOTO), BBICTPAUBATHh apPTryMEHTAIHUIO,
OPUBOJUTH TIPUMEPBl U  KOHTPIPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIC
CY>KJIEHUS U BBIBOJIBL;

BBIOMpATh Croco0 pemieHus y4yeOHOUM 3amaud (CpaBHUBATH HECKOJIBKO
BApUAHTOB peElUICHUs, BBHIOMpaTh Haubojee MNOAXOAAIMMK ¢  y4€ToM
CaMOCTOSTENIbHO BBIICTICHHBIX KPUTEPHUEB).

ba3oBble uccienoBarejbCcKHue 1eUCTBUSA:

UCIIOJIb30BaTh BOMPOCKHI KaK MCCIIENOBATEIHLCKUM WHCTPYMEHT IMO3HAHMUS,
dbopMmynupoBaTh  BOMPOCHI, (UKCUPYIOIIME MPOTHUBOpEUYne, Mpodiemy,
yCTaHaBJIMBATh UCKOMOE U JaHHOE, (POPMHUPOBATH TUIIOTE3Y, APTYMEHTHUPOBATh
CBOIO TMO3UIINI0, MHCHHE,

IPOBOJUTH CaMOCTOATEIEHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBJIEHHUIO OCOOCHHOCTEH MaTEeMaTU4YeCKOro OOBEKTa,
SBJICHHS, TIPOIIECCA, BBIABICHUIO 3aBUCUMOCTEH  MEXAy OOBEKTaMH,
SIBJICHUSIMU, TIPOIECCAMU;

CaMOCTOSATENbHO (POPMYIUPOBATH 0O0OIIEHUS U BBIBOJIBI 1O pe3yJbTaTaM
MPOBEAEHHOTO HAONMIO/ICHUS, WCCIEOBaHUs, OIICHUBATh JOCTOBEPHOCTH
MOJTyYeHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OITICHUIA;

MIPOTHO3WPOBATh BO3MOXKHOE Pa3BUTHE TPOIECCa, a TAKKE BBIJABUTATH
MIPEAMOIIOKEHUS O €T0 PA3BUTUH B HOBBIX YCIIOBHSIX.

Pabora c undopmanueii:

BBISIBIIATH JNePHUIMTH MHPOPMAILIUU, JAHHBIX, HEOOXOAUMBIX JUIsI OTBETA
Ha BOIIPOC U ISl pEIICHUS 3a]1a4H;



BbIOMpaTh  MHGOPMALMIO W3  HMCTOYHUKOB  PA3JIMYHBIX  THIIOB,
aHAJIN3UPOBaTh, CHUCTEMATH3UPOBaTh M MHTEPIPETUPOBATH HH(POPMAIIKIO
Pa3IUYHBIX BUJOB U POPM IMPEICTABICHHUS;

CTPYKTYpPHUpPOBaTh UHPOPMAIIKIO, MPEJCTABIATh €€ B pa3IMUHbIX (PopMax,
WUTIOCTPUPOBATh TpadUUuecKy;

OLICHUBATh HaAEKHOCTh uHdopMaIuu 1o CaMOCTOSITEJIbHO
c(hOpMyYTUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHKAaTHBHBIE YHHBEpPCAJbHbIE Y4eOHbIE TeHCTBHS

Oo0menue:

BOCIIPHHUMAaTh H  (OpPMYyJIHpOBaTh CYKICHHUS B COOTBETCTBHH C
YCIIOBUSIMH H TIEJISIMU OOIIIEHUS, SICHO, TOYHO, TPAaMOTHO BBIpaXkaTh CBOIO TOUKY
3pEHHUS B YCTHBIX M MHCBbMEHHBIX TEKCTAX, JaBaTh MOSICHEHUS 110 XOAY PCIICHUS
3aJ1a4yi, KOMMEHTHPOBATh TIOJyUYCHHBIN PE3yJIbTAT;

B X0JIe 00CYXKJCHUS 3a/1aBaTh BOIIPOCHI TI0 CYIIECTBY 00CYK/1aeMOI TEMBI,
npoOJieMbl, pelaeMoi 3ajadyu, BBICKA3bIBaTh HJEH, HaIleJICHHbIE Ha IIOMCK
pelIeHus], COMOCTABISTh CBOU CYXIEHUS C CYXICHHSAMHU JPYTUX YYaCTHUKOB
Jyajora, OOHapyKUBaTh Pa3IMYMe U CXOJICTBO IMO3HIINH, B KOPPEKTHOM (popme
(dbopMyIUpPOBAThH Pa3HOTIIACHS, CBOM BO3PAKCHHUS;

PEACTaBIIATh pe3yIbTaThl pelieHus 3a1a4Hu, AKCIICPUMEHTA,
HCCIICIOBAHUSI, TIPOCKTA, CAMOCTOSATEIIBHO BBIOMpATh (hOpMaT BBICTYILICHUS C
y4E€TOM 3aJ1a4 IPE3CHTAIIUN U OCOOCHHOCTEH ayIUTOPHH.

PeryasiTuBHbIE YHMBepPCcAJbHbIE YueOHbIe JeicTBUSA

Camoopranusamnus:

COCTABJISITH TUIaH, aJITOPUTM PEIICHUS 3a7a4i, BHIOUPATh CIIOCO0 pelieHus
C y4€éTOM HUMEIOIIMXCSA PEeCypcoB M  COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBAaTh W KOPPEKTUPOBATH BAPUAHTHI PEHICHUN € YYETOM HOBOM
uH(bOopMaIuu.

CaMOKOHTPOJIb, YMOIMOHAJIBHbIN HHTEJJIEKT !

BJIQJICTh HAaBBIKAMHU [IO3HABATEIbHOM peIeKCHH KaK OCO3HAHUSA
COBEpIIIAEMbIX JIEUCTBUM U MBICIUTEIBHBIX MPOIIECCOB, WX PE3yJIbTaTOB,
BJIQJIETh CIOCOOAMU CaMOIIPOBEPKH, CaMOKOHTPOJIS MpoIlecca W pesyibTaTa
pelIeHus] MaTeMaTUYEeCKOM 3a1auH;

NPEeNBUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYTH MPH PEIICHUH
3a/lauyd, BHOCUTh KOPPEKTUBBI B JEATEILHOCTh HAa OCHOBE HOBBIX
00CTOSITEILCTB, TAHHBIX, HAMJIEHHBIX OITUOOK, BHISBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE pe3yjbTaTa LEIW U YCIOBUSM, OOBSICHATH
NPUYUHBI  JTIOCTH)KCHHUS WM HEJIOCTHKEHHUS Pe3yJbTaTOB JIEITEIIbHOCTH,
HAXOJUTh OMUOKY, TaBaTh OILIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eTeIbHOCTD:

NOHMUMAaTh W HUCIOJIb30BaTh  MPEUMYIECTBA  KOMAaHJAHOW U
WHIUBUyAIbHOW pabOThl MpU PEIIeHWH YYEOHBIX 3aJad, MPUHUMATH IIENb
COBMECTHOM JIeATEIbHOCTH, IUIAHUPOBATh OPTaHU3aIUI0 COBMECTHOW padoTHI,
pacmpenensaTh BUIIbI pabOT, TOTOBAPUBATHCS, 00CYX IaTh MPOIECC U Pe3yabTaT
paboThI, 00001IaTh MHEHHUS HECKOIBKHX JIIOJICH;

y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYkKaeHNsI, 0OMEH MHEHH,
«MO3TOBBIE IITYPMBD» W HWHBIE), BBINOJIHATH CBOIO 4YacTh pabOThI W
KOOPJIMHUPOBATh CBOM JEUCTBHS C APYTHMMH YJC€HAMU KOMAaHJbl, OIICHUBATH
KauecTBO  CBOETO BKJIaJga B  OOmMMIA  TPOAYKT TIO  KPUTEPHSIM,
c(hOpMYTUPOBAHHBIM YIaCTHHUKAMHU B3aUMOJICUCTBHUSI.



IHPEAMETHBIE PE3YJIBTATDBI

K xonmy 10 kiaacca oOygaromuiicss HayquTCs:

CBOOOJHO OMEpUPOBATH OCHOBHBIMHU MOHITHSIMH CTEPEOMETPUH TIpU
pEIIeHNH 33729 U TIPOBEJICHUH MaTeMaTHICCKIX PAcCyKICHUH;
PUMEHATh aKCHOMBI CTEPEOMETPHUH U CIICACTBUS U3 HUX MPU PEIICHUU
TreOMETPHUYECKUX 3a/1a4;

KJIaCCU(PHUIIMPOBATH B3aHMHOE PACTIONIOKEHUE TIPSMBIX B TPOCTPAHCTBE,
TUTOCKOCTEH B MMPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEH B IPOCTPAHCTRBE;
CBOOOJHO OMNEpPUPOBATh TMOHITHSIMH, CBS3aHHBIMH C YIJIaMH B
IPOCTPAHCTBE: MEXKIY MPSMBIMH B MPOCTPAHCTBE, MEKIY MPSIMON U
TUTOCKOCTBIO;

CBOOOTHO OTIEPUPOBATH MOHATUSIMH, CBI3aHHBIMHU C MHOTOTpaHHUKAMU;
CBOOOHO pacro3HaBaTh OCHOBHBIC BUIBI MHOTOTPAHHHUKOB (TpU3Ma,
nupamMua, NPsSMOYTOJIbHBIN apaijiesienurne, Kyo);
KJaccu(UIMPOBaTh MHOTOTPAaHHUKH, BBIOMpas OCHOBaHUA A
KJ1accuUKaIuy;

CBOOOJTHO  OMNEPUPOBATH TMOHSATUSMH, CBSI3aHHBIMH C CEUECHUEM
MHOTOI'PaHHUKOB TIOCKOCTHIO;

BBITIOJIHATh ~ TNapaJUieibHOE,  IEHTPAaJbHOE U  OPTOTOHAIHHOE
NPOEKTUPOBaHUE (UTYp HA TIUIOCKOCTh, BBIMOJIHATH H300paKeHUs
¢Guryp Ha IIOCKOCTH;

CTPOUTh  CEYEHUSI  MHOTOTPAHHHUKOB  PAa3IMYHBIMU  METOJIaMH,
BBITIOJIHATD (BBIHOCHBIE) IUUIOCKHE YEPTEKUM M3 PUCYHKOB MPOCTHIX
00BEMHBIX PUTYD: BUJ CBEPXY, COOKY, CHU3Y;

BBIYKCIIATDh IUJIOMIAM TOBEPXHOCTEH MHOTOTPAaHHUKOB (IIpHU3Ma,
nupamMmuaa), TEOMETPUUYECKUX TeJl ¢ TpUMEHEHUuEM (HOopMyI;

CBOOOJTHO OMEPUPOBATh TMOHATUAMH: CHMMETPHUSI B IPOCTPAHCTBE,
IIEHTP, OCh M IUIOCKOCTh CHMMETPUHU, IIEHTP, OCb W IUIOCKOCTH
CUMMETPUU (QUTYPHI;

CBOOOJTHO OTMEPUPOBATH MOHSTHUSIMHU, COOTBETCTBYIOIIUMHU BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

BBITIOJIHATDH JIEHCTBUSI HAJl BEKTOPAMU;

pemaTh 3aJadyd Ha JI0Ka3aTeIbCTBO MATEMAaTHYECKUX OTHOIICHUU U
HaXOXKJCHUE TEOMETPUUECKUX BEJIMYMH, IPUMEHSSI U3BECTHBIE METO/IbI
Opy pEIIeHMH MaTeMaTUYeCKUX 3a7a4 MOBBIIMIEHHOTO U BBICOKOTO
YPOBHSI CIIO)KHOCTH;

NPUMEHSTh TPOCTEUIINE MPOTrpaMMHBIE CPEICTBA U DIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CHUCTEMBbl TIPH PEIIEHUU CTEPEOMETPUUECKHUX
3ajay;

U3BJICKaTh, MPEOOPa30BBIBATh U HMHTEPIPETUPOBATH WHOOPMAIUIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUUYECKHX (UTYypax, MPEACTaBICHHYIO Ha
YepTekax U pUCyHKax;

MPUMEHSATh TOJTYYEHHbIE 3HAHUS Ha TPAKTUKE: CpPaBHUBATh U
aHAIM3UPOBATh PEalbHBIC CUTYallMH, IPUMEHSITh U3yYEHHBIC TTOHSATHUS
B TIPOIIECCE TMOWCKA PEIICHWS MaTeMaTU4ecKu CGHOpMYITUPOBAHHON
MPOOJIEMBI, MOJICTTUPOBATH PEATbHBIC CUTYaIlMd Ha S3BIKE TEOMETPHH,
MCCTIEIOBATh MOCTPOCHHBIC MOJIeNN C MCIIOJIb30BAaHUEM
T€OMETPUYECKUX TOHSATUH W TeopeM, armapara aireOpbl, pemarhb



IMPAKTHUYCCKHUEC 3aaa4M, CBA3AHHBIC C HaXO0XIACHHCM TI'COMCTPHUYCCKUX
BCJINYHMH,

HMCTDb IIPCACTABICHHA 00 OCHOBHBIX JdTamax Pa3BUTHA TCOMCTPUH KaK
COCTaBHOM 4acTH (I)YHI[aMCHTa Pa3BUTHA TEXHOJIOTHH.

K xonmy 11 kiaacca oOygaromuiicss HayquTCs:

CBOOOJ/IHO ONEPUPOBATHh MOHSATHUSIMH, CBSI3aHHBIMHU C IIWJIMHIPUYECKOM,
KOHMYECKON M c(epuuecKoil IMOBEPXHOCTAMH, OOBSICHATH CIIOCOOBI
MOJTy4YEHUS,

ONEpUPOBATH IOHATUSIMHU, CBSI3aHHBIMH C TeJIaMH  BpallCHMUS:
IAJTUHIPOM, KOHYCOM, Chepoil U I1apoM;

pacrio3HaBaTh Tejla BpaileHus (IWIMHAP, KOHYC, cdepa u miap) u
OOBSICHSTH CIIOCOOBI MOJTYYCHUS TEJ BpallleHUS,;

KJ1IacCU(UIIMPOBATH B3AMMHOE PACIOJIOKEHHUE Cephl U INIOCKOCTH;
BBIYUCIISITh BEJIMYMHBI AJIEMEHTOB MHOTOIPAHHMKOB M TEJ BpaIllCHUS,
00BEMBI U TUIOIAN TTOBEPXHOCTEH MHOTOTPAHHUKOB W TEJ BpallleHMUs,
T€OMETPUYECKUX TEJI C TPUMEHEHUuEM (HOopMYIT;

CBOOOJTHO ONEPUPOBATH MOHATHUSIMHU, CBSI3aHHBIMU C KOMOWHAIMSIMU
TEJl BpAlICHUs W MHOIOIPAaHHUKOB: MHOTOIPDAHHUK, BIIMCAaHHBIM B
cdepy U ONUCaHHBIN OKOJIO cdepbl, chepa, BIUCaHHAS B MHOTOTPaHHUK
WJIY TEJIO BpAlllCHUS,

BBIUHCIIITh COOTHOLICHUS MEXAY IUIOIIAASMU TIOBEPXHOCTEHM U
00BbEMaMu MOAOOHBIX TEN;

U300pakaTh M3y4daeMmble (PUTYpPBHI, BBIMOJIHATH (BBIHOCHBIE) IUIOCKUE
YEepTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYP: BUJl CBEPXY, COOKY,
CHH3Y, CTPOUTDH CEUECHUs TEJ BPALLCHHUS;

U3BJIEKaTh, MHTEPIPETHUPOBATH M MPeoOpa3oBbIBaTh WHMOPMAIUIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (UTYypaxX, MPEACTABICHHYIO Ha
YepTekKax U pUCyHKAX;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJIHSTH OIEPALIMU HAJl BEKTOPAMMU;

3a71aBaTh IIOCKOCTh YPABHEHUEM B JIEKAPTOBOW CUCTEME KOOPAMHAT;
pelaTtb TEOMETPUYECKHE 3aJauyd HA BBIYMCICHHE YIJIOB MEXIY
IPSMBIMU M IIOCKOCTSIMHM, BBIYHCIIEHUE PACCTOSSHUM OT TOYKH [0
IUDIOCKOCTH, B LEJIOM, Ha NPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO
METO/1a MPH PEIICHUH;

CBOOOJTHO OMEPUPOBATH TMOHATUSIMH, CBS3aHHBIMH C JBIDKEHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBU)KCHHUM;

BBITIOJIHATh M300paKEHUS MHOTOTPAHHUKOB M TEN BpallleHUs TMpu
[apajuIeJIbHOM IMEPEHOCE, UEHTPAIBbHOM CHUMMETPUM, 3€pPKAJIbHOU
CUMMETPHH, MIPU TTOBOPOTE BOKPYT MPSIMOI, MpeoOpa3oBaHus O100MS;
CTPOUTH CEUYEHUS MHOTOTPAHHUKOB M TEJI BpPALICHUS: CEUYCHUS
muInHApa (MapayiebHO M TEPICHIUKYISPHO OCH), CEYEHUs KOHyca
(mapajuienbHblE OCHOBAHUIO W MPOXOJSIINE YEPE3 BEPILIUHY), CEUCHUS
mapa;

HCHOJIb30BaTh METOJbI MOCTPOCHUSI CEYEHHM: METOJ CJIEI0OB, METO]
BHYTPEHHETO ITPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYIIEN INIOCKOCTH;
JIOKA3bIBaTh T€OMETPUUECKUE YTBEPKICHUS,

MPUMEHSATh T€OMETPUUECKUE (PaKThI JJIST PEIICHUSI CTEPEOMETPUUECKIX
3a7a4, MPEANOJIArarolluX HECKOJIBKO IIaroB PELICHUs, €CIU YCIOBUS
IIPUMEHECHUS 3a/1aHbI B IBHOU U HESIBHOM (popme;



pemiaTh 3ajladyd Ha JI0Ka3aTeIbCTBO MATEMAaTUYECKUX OTHOIICHUU U
HAXOXKJECHUE T€OMETPUUECKUX BEJIMYUNH;

PUMEHSTh IpOrpaMMHbIE CpelcTBa u AIIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CHUCTEMbl TIPH PEIICHUU CTEPEOMETPUUYECKHUX
3azay;

OPUMEHSATh TOJIyYeHHbIE 3HAHUSI HA TMpaKTUKEe: CpaBHUBAT,
aHAJIM3UpOBaTh U OILICHUBATh peajbHbIE CUTYyallMd, MPUMEHATH
U3Y4YCHHBIC TIOHSITHS, TCOPEMBI, CBOMCTBA B MPOIIECCE MTOMCKA PELICHUs
MaTEeMaTU4YeCKd  CPOPMYIUPOBAHHON  TPOOIEMBbI, MOJIECIUPOBATH
peanbHbIe CUTyalluu Ha SI3bIKE T€OMETPHUH, HCCIIEIOBATh MOCTPOCHHBIE
MOJIENIA C HCIOJIb30BAHUEM TE€OMETPUYECKUX TOHITHH U TEopeM,
anmaparta anreOpbl, peliarb MNPAKTHUYECKUE 3a7add, CBS3aHHBIE C
HAXO0XKJICHUEM T€OMETPUUECKUX BEJIMYUNH;

UMETh MpeACTaBICHUsI 00 OCHOBHBIX 3Talax pPa3BUTHS T€OMETPUU Kak
COCTaBHOM 4acTH dbyHnameHTa pa3BUTHS TEXHOJIOTH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KITACC
Ne KoauuecTBO 4acoB
HaumeHnoBaHue pa3ieiioB DJIeKTpOHHbIe (LM (POBHIe)
n/ KoHTpoJibHbIE IIpakTH4eckue
U TeM NPOrpaMMbl Bcero o0pa3oBaTe/bHbIE PeCypPChl
n padoThI padoThI
1 BBenenue B crepeoMeTpuio 23 1
5 B3aumHoe pacnionoxenue 6 1
IIPSMBIX B IPOCTPAHCTBE
[TapaymienpHOCTD MPSMBIX U
3 IUIOCKOCTEH B 8
IIPOCTPAHCTBE
IlepnieH AUKYIAPHOCTD
4 IPSAMBIX U IIJIOCKOCTEN B 25
IIPOCTPAHCTBE
VYTl U pacCTOSHUS 16 1
MHoOrorpaHHuku 7 1
BekTophl B IPOCTpaHCTBE 12
3 [ToBTOpeHue, 06001IeHUE 1 5 )
cucTeMaTu3anus 3HaHUM
OBUIEE KOJIMYECTBO
102 6 0

YACOB I10 [TPOT'PAMME




11 KIIACC

HaumenoBanue
pa3jaesioB U TeM
MPOrpaMMbl

Ne
n/n

KoaunuecTBO 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTHYeckue
padoThI

JuiekTpoHHbIE (UG pPOBbIE)
o0pa3oBaTejibHbIE PeCypChI

AHanutnyeckas
reomMeTpus

15

IToBTOpEHUE,
00001IeHNE 1
cucTeMaTu3anus
3HAHUU

15

O0BéM

MHOIr'OrpaHHuKa

17

4 Tena Bpamenus

24

IImomamn
MIOBEPXHOCTHU U
00BEMBI KPYTIIBIX
Teln

6 JIBYOKeHUS

[ToBTOpEHME,
00o0meHne u
CUCTEeMaTH3aIus
3HAHUU

17

OBUIEE KOJIMYECTBO
YACOB I1O0
I[TPOI'PAMME

102







IHOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

Ne
n/
I

Tema ypoka

KoanuecTBOo 4acoB

KonTposabHubie

Bcero
padoThI

IIpakTnyeckue
padoThI

Jlara
U3ydeHust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchI

OcHOBHBIE IIpaBUIIA
M300paXeHUs Ha PUCYHKE
IUIOCKOCTH, MapaJlIeIbHBIX
PSIMBIX (OTPE3KOB),
CepeIMHbI OTpe3Ka

ITonsTHA cTepeomeTpun:
TOYKa, MpsiMasi, MII0CKOCTb,
npocTtpancTBO. OCHOBHBIE
IpaBuJia U300paKeHMsI Ha
PHUCYHKE IIJIOCKOCTH,
NapauIeIbHBIX MPSAMBIX
(OTpe3KOB), CepeIUHBI
oTpe3Ka

ITousTHs:
MepECEKAIINECS
IJIOCKOCTH,
MepECEKAIOIINECS IIpsAMas U
IUIOCKOCTbD;
MOJTYTPOCTPAHCTBO

Ilousarus:




IepeceKaroIuecs
MJIOCKOCTH,
nepeceKaroIuecs npsmas u
IJIOCKOCTB;
MOJIYTIPOCTPAHCTBO

MHOrorpaHHuKkH,
n300pakeHre MPOCTEUIINX
IPOCTPaHCTBEHHBIX (HUTYD,
HECYLIECTBYIOIUX
00BEKTOB

MHoOTrOrpaHHuKH,
M300paxeHue MPOCTEHIINX
MPOCTPAHCTBEHHBIX (QUTYD,
HECYLIECTBYIOLIUX
00BEKTOB

AxcuoMsl CTCPCOMECTPHUH U
MNEPBLIC CIICACTBUSA U3 HUX

AKCHOMBI CTEPEOMETPUH U
NIEPBBIE CIEJCTBUS U3 HUX

AKCHOMBI CTEPEOMETPUH U
MIEPBBIC CIICJCTBUSI U3 HUX.
CriocoObI 3a1aHUS TIPSIMBIX
U IJIOCKOCTEHN B
MIPOCTPAHCTBE.
O06o03HaueHus IPSIMBIX U
IUIOCKOCTEM




10

N3o00pakenue ceueHuit
nUpamMuIbl, Kyda u
MIPU3MBbI, KOTOpPbIE
MPOXOJAT uepe3 ux peéopa.
N3o0pakenune
[IEPECEUCHUS TIOJTYUEHHBIX
IIJIOCKOCTEM.
PackpammBanue
MMOCTPOEHHBIX CEUCHUI
pa3HBIMU LIBETAMHU

11

N3o0pakenune ceueHuit
NUPaMU/JIbL, KyOa 1
IPU3MBIL, KOTOPbIE
MIPOXOJIAT uepes3 ux péopa.
N300paxkenue
NEpPECEYECHUS MOTYYEHHBIX
IIJIOCKOCTEM.
PackpamuBanue
MIOCTPOEHHBIX CEYECHUN
pa3HbIMU LIBETaMHU

12

N300paxeHne cedeHuit
UpaMUJIbI, KyOa u
IMPU3MBI, KOTOPbIC
MPOXOJAT uepe3 ux peéopa.
N3o0paxenune
NEPECCUCHU MOJTYIYCHHBIX
IIJIOCKOCTEM.




PackpammBanue
MMOCTPOEHHBIX CEUCHUI
pa3HBIMU LIBETAMHU

13

N3o0paxkenue ceueHuit
NUPaMU/JIbL, KyOa 1
MPU3MBI, KOTOpPbIE
MPOXOJAT uepe3 ux peéopa.
N3o0pakeHue
MepECEUCHUS TOJTYUEHHBIX
IJIOCKOCTEM.
PackpammBanue
MMOCTPOEHHBIX CEUCHUI
pa3HBIMH IIBETAMHU

14

Meron cnenoB st
MMOCTPOEHUS CEUCHUI

15

Meron cnenos nis
MIOCTPOEHUSL CEUCHUM.
CBolicTBa niepeceyeHmi
HPSIMBIX U IJIOCKOCTEN

16

Merog cienoB aiis
MIOCTPOEHUSL CEUCHUM.
CBolicTBa nIepeceyeHmi
MPSIMBIX U MIJIOCKOCTEN

17

ITocTpoeHue ceueHui B
nupamue, Kyoe mo Tpém
TOYKaM Ha pEOpax.
Co31aHue BLIHOCHBIX




4epTeKeH U 3alKCh 11aroB
IIOCTPOEHUS

18

ITocTpoeHue ceueHui B
nupamuie, Kyoe mo Tpém
TOYKaM Ha pEéOpax.
Co3zmanue BRIHOCHBIX
YEePTEIKEH 1 3aIUCh [1aroB
MOCTPOCHHSI

19

ITocTpoeHue ceueHuii B
nupamue, Kyoe mo Tpém
TOYKaM Ha pEopax.
Coznanue BRIHOCHBIX
YyepTeKel U 3aluch I1aroB
MOCTPOCHHUS

20

ITocTpoeHue ceueHui B
nupamue, Kyoe rmo Tpém
TOYKaM Ha pEOpax.
Co3zntanue BEIHOCHBIX
YepTEKEN U 3aIUCH 11aroB
MOCTPOCHUS

21

IToBTOpEeHME
wianuMmeTpun: Teopema o
HPOIOPLIMOHAIBHBIX
otpeskax. [lomobue
TPEYTOJILHUKOB

22

IToBTOpEeHME
manumerpun: Teopema




Menenas. Pacuersl B
CEUYECHUSIX Ha BRIHOCHBIX
yeprexax. Mcropus
pa3BUTHUS TUIAHUMETPHUH U
CTepeOMETpUHn

23

KonTponbhas padota
"AKCHUOMBI CTEPEOMETPHUH.
Ceuenus"

24

B3aumHoe pacnionoxenue
MPSIMBIX B MPOCTPAHCTBE.
CxkpemuBarouecs
npsmblie. [Ipusnaku
CKPELIMBAIOIIHNXCSA
npsmeix. [lapannensHbie
MpsIMBIE B IPOCTPAHCTBE

25

TeopeMa 0 CylecCTBOBaHUU
Y €JUHCTBEHHOCTH IIPSIMOU
napajuieJIbHON JaHHOU
IPSAMOM, MPOXOIAIIEN
yepe3 TOUKY ITPOCTPAHCTBA
U He JIeKalllel Ha JaHHOU
npsmMoit. Jlemma o
[IEPECCUCHUN
NapauIeIbHBIX MPSIMBIX
IIJIOCKOCTBIO

26

[TapayenpHOCTB Tpex
npsaMbIX. Teopema o TpEx




NnapajiC/IbHbIX NPAMBIX.
Teopema o
CKPEIIHUBAIOIIUXCS TPAMBIX

27

[TapannensHoe
MPOEKTUPOBAHHUE.
OCHOBHBIC CBOMCTBA
apajuIeaIbHOrO
IIPOCKTUPOBAHHMS.
H300paxkeHre pa3HbIX
buryp B mapajuieabHOR
MIPOSKIINN

28

LlenTpanbHas IpOESKIKSI.
VYroi ¢ coHanpaBlIeHHBIMU
CTOpPOHAMHU. YTOJ MEXIY
PSIMBIMU

29

3aauM Ha JOKa3aTeIbCTBO
U MCCIIeJJOBAaHUE,
CBSI3aHHBIE C
PacoJIO)KEHUEM NPSIMBIX B
MIPOCTPAHCTBE

30

ITonsTHA: MapauIeIbHOCTD
IIPSIMOM U IIOCKOCTH B
npoctpancTie. [Ipu3nak
MapaJUIEIbHOCTH NPSIMOU U
iockocTH. CBolicTBa
MapaJUIEIbHOCTH NPSIMOU U
IIJIOCKOCTHU




31

I'eomeTpuyeckue 3a1aun Ha
BBIYMCIICHUE U
JI0Ka3aTeNIbCTBO,
CBSI3aHHBIE C
NapaJyIeIbHOCTBIO MIPSMBIX
Y TJTIOCKOCTEH B
MIPOCTPAHCTBE

32

IToctpoenue ceuenns,
IIPOXOJAIIETO Yepes
JAHHYIO MIPSIMYIO Ha
YEepTEKE U MapauIEIbHOTO
Ipyroi npsamou. Pacuér
OTHOILEHUN

33

[TapamnenpHas npoekuus,
pUMEHEHHUE 1JIs
MIOCTPOEHHUS CEYEHUN KyOa
U Tapajuiesenumnesa.
CaoiicTBa
napajuleJenunena u
IIPU3MBI

34

[TapannenbHbIE IIIOCKOCTH.
[Ipu3Haky napayienbHOCTH
JIBYX IIJIOCKOCTEU

35

Teopema o
MapauiebHOCTH U
€IMHCTBECHHOCTH
IJIOCKOCTH, IMPOXOISIIEH




4yepe3 TOUKY, He
MIPUHAJICIKALLYIO TAHHOMN
IIJIOCKOCTH U CJIEJCTBUS U3
Hee

36

CaolicTBa napamieabHbIX
IJIOCKOCTEN: O
NapaJUIEIbHOCTH MIPSIMBIX
IIepeceYeHUs Npu
NIEPECEYECHUH IBYX
NapaJuIeIbHBIX TIOCKOCTEN
TpeThen

37

CBolicTBa napauiesbHbIX
TUIOCKOCTEH: 00 OTpe3Kax
napajuieIbHbIX MPSMBIX,
3aKJIFOYEHHBIX MEXIY
napauieIbHBIMU
IUIOCKOCTSIMH; O
IIEPECEUECHNH NPSMOU €
JByMsI TTapajieIbHbIMU
INIOCKOCTSIMU

38

IToBTOpEHME: TEOpeMa
[Tugaropa Ha MIOCKOCTH

39

IToBTOpEHME:
TPUTOHOMETPHUSA
IIPSIMOYTOJIBHOTO
TPEYTrOJIbHUKA

40

CgoiicTBa KyOa u




IPSIMOYTOJIBHOT'O
napaJuesenunena

41

Breraucnenue aiuvH
OTPE3KOB B KyOe U
PSIMOYTOJIBHOM

rapasulesienuIese

42

[lepnenAuKyISIPHOCTD
IIPSIMOM U INIOCKOCTH.
IIpuznax
NEPIEHAUKYIIIPHOCTH
IPSIMOM U TNIOCKOCTH

43

[lepnenAuKyISIpPHOCTD
IIPSIMOM M INIOCKOCTH.
IIpuznax
NEPIEHANKYJIAPHOCTH
IPSAMOM U INIOCKOCTH

44

Teopema o CyleCTBOBAaHUU
U €CAUHCTBECHHOCTU
pSAMOM, MPOXOIsAIIEH
4yepe3 TOUKY IPOCTPaHCTBA
Y NEPHEHANKYIAPHOHN K
MJIOCKOCTH

45

[Inockoctu n
NePHEHANKYIISPHBIE UM
MpsIMbIE B MHOTOI'PaHHHUKAX

46

IInockoctu n




NEPIEHAUKYJIAPHBIE UM
IIPSIMBIE B MHOTOI'PaHHHUKAX

47

Ilepnenauxyisp u
HakJIoHHas1. [TocTpoenue
NEPIEHIUKYIIApA U3 TOUKU

Ha IPSMYIO

48

Ilepnenaukysip u
HakJIoHHas1. [locTpoenue
NEePIEeHIUKYIIApa U3 TOUKU

Ha IPSMYIO

49

Teopema o Tpéx
NepreHIuKyIsIpax (npsmas
u oOpartHas)

50

Teopema o Tpéx
NepreHuKyIsApax (mpsmast
u oOpartHas)

o1

Yron mexny
CKPEITUBAIOIINMUCS
TPSIMBIMHA

52

ITonck nepreHIuKyISIpHbIX
MPSMBIX C IIOMOLIBIO
MEPIEHANKYIIIPHBIX
IIOCKOCTEHN

53

OproronanbHOe
IIPOEKTUPOBAHHE

54

[TocTpoenue ceuenuii kyoa,




IIPU3MBI, IIPABUIIBHOU
IIAPaMUJBI C TIOMOILBIO
OpPTOTrOHAJILHOU MPOEKIINH

55

[Toctpoenue ceuennii kyoa,
IIPU3MBI, IIPABUIIBHOU
MUPAMU/JIBI C TOMOUIBIO
OpPTOTrOHAJIBLHON MPOEKIINH

56

Cummerpus B
IIPOCTPAHCTBE
OTHOCHTEJIBHO IIJIOCKOCTH.
[Tnockoctu cumMmeTpuii B
MHOI'OI'paHHHKaX

57

IIpuznax
NEPIEHANKYJIIPHOCTH
IIPSAMOM U INIOCKOCTHU KaK
CJIEICTBUE CUMMETPUH

58

IIpaBunpHbBIE
MHOTOTpaHHUKH. Pacuér
PacCTOSIHUM OT TOYKH 10
IIJIOCKOCTH

59

IIpaBunpHbIE
MHOTOrpaHHuKHU. Pacuér
PacCTOSIHUM OT TOYKH 0
IIJIOCKOCTH

60

CnocoObl 0IyCTUTh
[EPHEHIUKYIIAPBL:




CUMMCTpPUs, CABUT' TOYKU
110 MapaJUIeIbHON MPSMON

61

CnBur no HenapamieabHON
IIPSIMOM, U3MEHEHHUE
paccToAHu

62

KonrponbHas pabora
"B3aumHO€ pacmnosioxxeHue
IPSMBIX U IIJIOCKOCTEN B
npocTtpascTae”

63

[ToBTOpEHME: Yyrom Mexny
IPSIMBIMU Ha IJIOCKOCTH,
TPUTOHOMETPHS B
MIPOU3BOJILHOM
TPEYroJibHUKE, TEOpeEMa
KOCHHYCOB

64

IToBTOpEHME: YroiI MEXIAY
CKpCIIUBAOIINUMHUCA
HNPSIMBIMHA B IIPOCTPAHCTBE

65

I'eomeTpuyeckune MeToabI
BBIYHCIICHHS] YTJIa MEXKTY
PSIMBIMU B
MHOTOIPAaHHHUKAX

66

JIByrpaHHBI yroiu.
CBOICTBO JIMHEWHBIX YTIIOB

JIBYTPaHHOIO yria

67

[lepnienauKyIsIpHBIE




miockoct. CBoiicTBa
B3aUMHO
MePIEHINKYIISIPHBIX
IUIOCKOCTEH

68

IIpusnax
NEPIEHAUKYIIIPHOCTH
IUIOCKOCTEM; TEOpeMa o
IIPSIMOM NIEPECEYECHUS IBYX
IJIOCKOCTEN
NEPIEHIUKYJIIPHBIX
TpPEThEH IIJIOCKOCTH

69

IIpssMoyronbHbII
napanjenenunesn; Kyo;
U3MEPEHMs, CBOWCTBA
IIPSIMOYT'OJIBHOTO
napajuleenue1a

70

Teopema o nuaroHanu
MPSIMOYTOJIBHOTO
napajienenuneaa u
CIIeCTBHE U3 HEE

71

CrepeomeTrpuueckue u
NPUKJIAIHBIE 3a71a4H,
CBJ3aHHBIC CO B3aUMHBIM
PacCIoIOKECHUEM NIPAMBIX U
IUTOCKOCTH

72

IToBTOpEHUE:
CKPEIIMBAIOIINECS




MpAMBbIC, TaPAJIJICIIBHBIC
IMJIOCKOCTHU B CTAHAAPTHBIX
MHOTI'OI'PaHHHUKax

73

[Tapa mapannenbHbIX
IIJIOCKOCTEN Ha
CKPEIIUBAIOIINXCS
MPSIMBIX, PACCTOSIHUE
MEXTY
CKPEIIHBAIOIIUMUCS
MPSIMBIMU B TIPOCTBIX
CUTYaIUIX

74

PaccrosiHue oT TOUKH J0
IJIOCKOCTH, PACCTOAHUC OT
HpHMOﬁ J0 IIITOCKOCTHU

75

Brrunciienue pacctossHui
MEXKY
CKPEILMBAIOIIUMHUCS
MPSMBIMU C TIOMOILBIO
NEePIEHANKYIIIPHON
IUIOCKOCTH

76

TpéxrpanHslii yro,
HEPABEHCTBA IS
TPEXTPaHHBIX YTJIOB.
Teopema ITudaropa,
TEOpEMBbI KOCHUHYCOB U
CUHYCOB JJIsl TPEXTPAHHOTO

yria




77

DeMeHTHI chepruiecKoit
TE€OMETPHUH: Te0JIe3NIECKUe
JIMHUU Ha 3emiie

78

Konrponbnas padora
"Vrubl u paccrosiHus"

79

CucreMarusanys 3HaHHH
"MHOrorpaHHuK 1 €ro
3JIEMEHTHI"

80

[Tupamuga. Buast
nupamu. [IpaBunbHas
nupaMuaa

81

[Tpusma. IIpsimast u
HAKJIOHHAs [IPU3MBI.
IIpaBunpHas npuzma

82

[IpssMo#t mapasnenenumnen,
IIPSIMOYTOJIBHBIN
napauenenunes, Kyo

83

Belmykieie
MHOIOIpaHHMKHU. TeopeMa
Olinepa

84

Belimykisie
MHOIOIpaHHMKHU. TeopeMa
Oiinepa. IIpaBunpHbIE N
[IOJIYIIPaBUJIbHBIE
MHOT'OI'PAaHHUKH

85

Konrponbnas padora




"MHororpanHuku"

ITousrue BCKTOpa Ha

86 TUIOCKOCTH U B
IIPOCTPAHCTBE

87 CyMMa BEKTOpOB

88 Pa3HocTh BEKTOpPOB

89 [TpaBuio napamenenunena

90 YMHOkKEHHE BEKTOpa Ha
YHUCIIO0
Pa3noxenue BekTopa no

01 0a3ucy TpEéx BEKTOPOB, HE
JIeXKAIUX B OJJHON
IJIOCKOCTH

92 CkansspHO€E TPOU3BENECHUE

93 Brruucnenue yrna mexuy
BEKTOPAMHU B [IPOCTPAHCTBE

94 [Ipocreiimue 3agaum ¢
BEKTOpaMHU

95 IIpocreiimue 3a1auu ¢
BEKTOPAMH

9% IIpocreiimue 3a1auu ¢
BEKTOPAMHU

97 [Tpocreiimue 3agaum ¢
BEKTOPAMHU

98 0O000menue n




cucTeMaTu3alus 3HaHui

99 0O0001EeHuEe 1 ) 1
cUcTEMATH3aLMs 3HAaHUH

100 HroroBast KOHTpOIbHAS 1
pabora

101 HroroBast KOHTpOIbHAS L
pabora

102 O06o0061IEHNE U ] i
cUCTEMAaTH3aIMs 3HAHUN

OBIIEE KOJIMYECTBO 102

YACOB 110 [TPOTPAMME




11 KIIACC

Ne
n/
I

Tema ypoka

KoaudecTBO 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

JlaTa
U3ydeHust

DJIEeKTPOHHbIE
undgposbie
oOpa3oBaTe/ibHbIE

pecypchl

[ToBTOpEHME TEMBI
"Koopaunatel BeKTOpa Ha
IJIOCKOCTH U B
npocTtpascTae”

[ToBTOpEHME TEMBI
"CkansipHoe
IIPOU3BEIEHNE BEKTOPOB"

IToBTOpEHME TEMBI
"Beruncnenue yria
MEX/y BEKTOpaMH B
npocTtpaHcTse”

IToBTOpEHME TEMBI
"VpaBHEHHE IPSAMOH,
IIPOXOMAIIEH Uepes3 ABe
TOYKH"

YpaBHEHME MIIOCKOCTH,
HOpMallb, ypaBHEHHE
IUIOCKOCTH B OTPE3Kax

YpaBHEHHE IIOCKOCTH,
HOpPMaJlb, YpaBHEHUE




IJIOCKOCTHU B OTPE3KaAX

BekropHoe
MIPOU3BEICHUE

JIuHeiiHble HEpaBEeHCTBA,
JIMHEHHOE
pOrpaMMHUPOBaHKE

JIunelinble HEPaBEHCTRA,
JIMHEHHOoe
IIpOorpaMMHUPOBaHUE

10

AHaJINTUYECKUE METO/IbI
pacuéra yria Mexay
OpSMbIMU B
MHOTOI'paHHHKaX

11

AHaJIUTHYECKHUE METOBI
pacuéra yriia Mexny
IUIOCKOCTSIMH B
MHOTOI'paHHHKaX

12

dopmyiia pacCTOSHUS OT
TOYKH JI0 TFIOCKOCTHU B
KOOpAMHATaX

13

Haxoxnenue paccroaHuit
OT TOYKH JIO IIIOCKOCTH B
KyOe

14

Haxoxnenue paccrosHuit
OT TOYKH JI0 TUIOCKOCTH B
[IPaBUJIILHON IIUPAMUJIC




15

Konrponbnas padora
" AHanmuTHYeCKas
reomerpus”

16

Ceuenus
MHOTOTPaHHHUKOB:
CTaH/IapTHHIC
MHOTOTPaHHUKH

17

Ceuenns
MHOTOTPaHHUKOB: METOJ]
CJIENOB

18

Ceuenus
MHOTOTPaHHUKOB:
CTaH/IApTHBIE IUIOCKOCTH,
MepECEeUCHUS PSAMBIX U
MIOCKOCTEH

19

[TapaienbHble psMbIE U
IUIOCKOCTH:
napajjelbHble CEUYCHUS

20

[TapannensHble psMbIE U
TUIOCKOCTH: PACUYET
OTHOUIIEHUI

21

[TapannenbHble psMbIE U
IUIOCKOCTH: YIJIbI MEXIY
CKpCIIUBAOIUMHUCA
MMPAMBIMHA

22

[lepnienauKyIsIpHBIE




MPSIMBIE U TJIOCKOCTH:
CTaHJapTHbHIC Tapbl
HEePIEeHIUKYISIPHBIX
IUIOCKOCTEH U MPSIMBIX,
CUMMETpUU
MHOTOTPaHHUKOB

23

[lepienquKynspHBIE
IpsIMbIE U TNTIOCKOCTH:
Teopema O Tpex
MEePIeHIUKYIIspax

24

[lepienquKynspHBIE
IpsIMbIE U TNTIOCKOCTH:
BBIUMCJICHUSI JITUH B
MHOTOTpaHHHKAX

25

[ToBTOpEHUE: MO TN
MHOTOYTOJIbHUKOB,
(bOpMYITBI TS TUTOIIAJICH,
co00paxeHus moao0us

26

[ToBTOpEHUE: MO TN
MHOTOYTOJIbHUKOB,
(bOopMyIIBI TS TUTOIIAJICH,
CO00paxeHus moa00us

27

[ToBTOpEHUE: MO U
MHOTOYTOJIbHUKOB,
(bOopMyIIBI TS TUTOIIAJICH,
CO00paxeHus moao0us




28

IImomagyu ceuenuit
MHOTOTPaHHHUKOB:
TJIOIIATU TTIOBEPXHOCTEH,
pa3pe3aHus Ha YacTH,
COOOpakeHHS TI0100US

29

IInomaam ceyeHMM
MHOTOIPaHHUKOB:
TIJIOIIAU TTIOBEPXHOCTEH,
pa3pe3aHus Ha YacTH,
COOOpakeHHS TI0100US

30

KonrponbHas pabora
"[ToBTOpEHME:
MHOTOTPaHHUKH, CEUEHUS
MHOTOTPaHHHUKOB"

31

0O0BéM Tena. O0beEM
IPSIMOYTOJIBHOTO
napaieNenumnea

32

3amaun 00 yaABOCHUHN
KyOa, 0 KBajipaTtype Kyo0a;
O TPUCEKLIUH yTia

33

Crepeomerpuueckue
3a/1a4M, CBSI3aHHBIE C
00BEMOM
IPSIMOYTOJIBHOTO
napaJenenuneaa

34

[Ipuknagneie 3agauu,




CBSI3aHHBIE C
BBIUKCIICHHEM 00BEMaA
IPSIMOYTOJILHOTO
napaJuieienumnea

35

O0BEM ITPSAMON ITPU3MBI

36

CrepeomeTpuiecKue
3a7a4H, CBSI3aHHbIE C
BBIYHCJICHHEM 00BEMOB
IIPSIMOM TIPU3MBI

37

[Tpuknanuele 3ana4u,
CBsI3aHHbIE C 00BEMOM
IIPSIMOM TIPU3MBI

38

Brrancnenne 06bEM0B
TEJ ¢ TOMOIIbIO
OIPEIEIIEHHOTO
uHTerpana. OobémM
HAaKJIOHHOM NPU3MBI

39

Brrunciaenue 00bEM0OB
TEJI C IIOMOIILI0
OIPEIENIEHHOTO
uHTerpana. Oobém
MTUPAMU/TBI

40

®dopmyna 00bEMa
nupamusl. OTHOIIEHUE
00BEMOB MUpaMuJ ¢
O0IIUM YTIIOM




41

dopmyna o0bEMa
nupaMuibl. OTHOLLIEHUE
00BEeMOB MUpaMuj ¢
00IIUM yTIIOM

42

Crepeomerpuueckue
3a/1a4H, CBSI3aHHbBIC C
00BEMaMH HAKIIOHHOU
MIPU3MBbI

43

Crepeomerpuueckue
3aJja4uMl, CBSI3aHHBIE C
00bEMaMU TUPAMU/IBI

44

IIpukiagaele 3aqa4u 110
teme "OOBEMEI Te",
CBSI3aHHBIE C 00BEMOM
HaKJIOHHOM MPU3MBI

45

[Tpuknagneie 3a1a4u 10O
teme "OOBEMEI Te",
CBSI3aHHBIE C 00BEMOM
MUPAMU/IBI

46

[Tpumenenue o0BEMOB.
Beruncnenve pacctosHus
J10 IIJIOCKOCTH

47

KonTponbhas pabota
"O06bEM MHOTOTpaHHHUKA"

48

[unuanpudeckas
MOBEPXHOCTb,




oOpasyroiue
LUJIMHIPUYECKOU
IIOBEPXHOCTHU

49

HMumuuap. [psamon
KpYTOBOM LIUITUHP.
[Inomans MOBEpXHOCTH
LUIMHIpa

50

Konunueckas
MOBEPXHOCTb,
00pa3yrone KOHUIeCKOM
noBepxHocTu. Konyc

o1

Ceuenue koHyca
IJIOCKOCTBIO,
MapasuieIbHOMN MJIOCKOCTH
OCHOBaHUsA

52

VY ceu€HHBI KOHYC.
N3006paxeHne KOHYCOB U
YCEUYEHHBIX KOHYCOB

53

ITmomans OOKOBOM
MMOBEPXHOCTH U MOJHON
MOBEPXHOCTH KOHYyCa

54

ITmomans OOKOBOM
MMOBEPXHOCTH U MOJHON
MOBEPXHOCTH KOHYyCa

55

Crepeomerpuueckue
3371241 Ha




JI0Ka3aTeIbCTBO U
BBIYHCIICHHE,
MOCTPOCHUEM CEUCHUH
OWJINH]IPa, KOHyCa

56

Crepeomerpuueckue
3a7a4M Ha
JI0Ka3aTeIbCTBO U
BBIYHCIICHUE,
HOCTPOCHHEM CEYCHUI
IIJIMH]PA, KOHyCa

57

[Tpuknagabie 3a1a9H,
CBSI3aHHBIE C IMJIMHIPOM

58

[IpuknagHeie 3a1auu,
CBSI3aHHBIE C [IUIUHIPOM

59

Cdepa u map

60

[Tepeceuenue cdepsl u
11apa ¢ MIOCKOCTBIO.
Kacanue mapa u cepsl
IIOCKOCTHIO. Bua n
n300paxkeHue mapa

61

[Tepeceuenue chepsl u
IIapa ¢ IIOCKOCTHIO.
Kacanue mapa u cepst
IIOCKOCTHIO. Bua n
n300paxkeHue mapa

62

VYpaBHenue chepsl.




[Tnomane chepsl u eé
yacTen

63

Cummerpus chepsl u
mapa

64

Crepeomerpuueckue
3a/1ayu Ha
JI0Ka3aTeNIbCTBO U
BBIYUCICHUC, CBA3aHHBIC
co chepoii u mapom,
MIOCTPOEHUEM MX CEUCHHI
IJIOCKOCTBIO

65

Crepeomerpuueckue
3aa9u Ha
JI0Ka3aTeIbCTBO
BBIYUCIICHHE, CBI3aHHBIC
co chepoii u mapom,
MOCTPOCHHUEM MX CCUCHHI
TUIOCKOCTBIO

66

[puknagaeie 3aga4m,
CBsI3aHHBIE CO cpepoii U
apoM

67

IToBTOpEHUE:
OKPYXKHOCTh Ha
IJIOCKOCTH, BHIYMCIICHUS
B OKPYXHOCTH,
CTaHJapTHBIC TO00US




68

Pasznnunble koMOMHALIMT
TEJ BpaIICHUS U
MHOTOTPaHHUKOB

69

3anauu o reme "Tena u
IIOBEPXHOCTHU BpaleHus"

70

3agaun o teme "Tena u
MOBEPXHOCTHU BpaleHus"

71

KonTponbnas pabota
"Tena ¥ MOBEPXHOCTH
BpaieHus"

72

O0BEM IUIMHApA.
Teopema 06 00bEME
IPSIMOTO IUJIMH]IpA

73

Beruucnenue 00bEMoB
TeJI C IOMOIIIBIO
OIpEEIEHHOTO
uHTerpana. O0bEM
KOHYCa

74

ITnomanu 6OKOBOH 1
MOJTHOM MOBEPXHOCTHU
KOHYca

75

Crepeomerpuueckue
3aJauu, CBSA3aHHBIE C
BBIYUCIIEHHEM 00BEMOB
WIMH/Ipa, KOHyca

76

[IpuknagHeie 3a1a4u 10




teme "OOBEMBI 1
IJIOIIAIY TOBEPXHOCTEN

TCII

77

O0bEM 11apa U LapoBOro
cekropa. Teopema 00
00béme mapa. [lnomanp
chepsl.
CrepeoMeTpHuyeCcKHe
3aJ1auu, CBSI3aHHBIC C
BBIYUCIICHHEM 00BEMOB
rapa, mapoBoro
CerMEHTa U IAapOBOTO
CEeKTopa

78

[IpuknagHblie 3aqa4u 110
teme "OOBEMEI TEI",
CBSI3aHHBIE C 00BEMOM
mapa v riomajbo
cheprl. COOTHOIICHHS
MEXAY MII0IAIMU
ITIOBEPXHOCTEU U
00BEMamMu TOJOOHBIX Tell

79

IToxoOuble Tena B
POCTPaHCTBE.
N3menenue o6bpEMa npu
oJ00UH.
Crepeomerpuueckue
3a/1a4M, CBSI3aHHBIC C




BBIUHCIIEHHEM 00BEMOB
TEJI ¥ IUIoIaaei
MOBEPXHOCTEH

80

Konrponbnas padora
"[1nomaam moBEepXHOCTH
¥ 00BEMBI KPYTIIBIX TET"

81

JIBM>KeHUs MPOCTPaHCTBA.
OtobpaxeHusl.
JIBr>KeHUs U PaBEHCTBO
¢uryp. O6mue cBoiicTBa
BVKEHUN

82

Bunsl nBmkennii:
NapaJIeIbHBIN MIEPEHOC,
LEHTPAJIbHASI CUMMETPUS,
3epKaJIbHAs CUMMETPUS,
IIOBOPOT BOKPYT NPSIMOM

83

[IpeoOpazoBanus
nonodust. [psmas u
cdepa Ditnepa

84

['eomeTpuueckue 3amaun
Ha IPUMCHCHUC
JIBUKEHUS

85

KonTponbhas pabota
"BekTopsl B
npoctpaHcTse”

86

O06o0maroree




noBTopenue 11 nousTuit
U METOJIOB Kypca
reometpun 10-11
KJIACCOB, CUCTEMAaTHU3aIIHsI
3HAHUM:
"[TapannenbHOCTh
IIPSIMBIX U IIJIOCKOCTEMN B
npocTtpascTae”

87

Oo6ob61aroee
noBtopenue 11 nonaruit
U METOJIOB Kypca
reomerpun 10-11
KJIACCOB, CUCTEMAaTU3aIIHs
3HaHUM: "BekTopsl B
npocTpaHcTae”

88

O06o0maroree
noBTopenue 11 moHsTHii
U METOJIOB Kypca
reomerpun 10-11
KJIACCOB, CUCTEMATHU3aLHs
3HaHUMU: "BekTopsl B
npocTpaHcTae”

89

Ob6o06maroree
noBTopenue 11 nousaruit
U METOJIOB Kypca
reomerpun 10-11
KJIACCOB, CUCTEMAaTHU3aIHs




3HaHuii: "O0beM
MHOTOTrpaHHHKA"

90

Ob6o6maromee
noBTopenue 11 noustuii
U METOJIOB Kypca
reomerpun 10-11
KJIACCOB, CUCTEMAaTHU3aIIHSI
3HaHui: "O0bemM
MHOTOTpaHHUKA"

91

Ob6o06marommee
noBtopenue 11 nonaruit
U METOJIOB Kypca
reomerpun 10-11
KJIACCOB, CUCTEMAaTHU3aIIHSI
3Hanui: "[lnomanu
MMOBEPXHOCTU U 00BEMBI
KpYyTJbIX Ten"

92

Ob6o06maroree
noBTopenue 11 moHsTHii
¥ METOJIOB Kypca
reomerpun 10-11
KJIACCOB, CUCTEMATH3AITUS
sgaHuu: "[lmomanu
MOBEPXHOCTH U 00BEMBI
KpYIJIbIX Ted"

93

Ntorosas KOHTpoOJIbHAS
pabora




94

NrtoroBas KOHTpOJIbHAS
pabora

95

[ToBTOpenue, o6o0IIeHNE
Hn cucreMarmu3sanus
3HAHUU

96

Uctopus pazButus
CTEPEOMETPUH KaK HAYKH
U €€ poJib B Pa3BUTHUU
COBPEMEHHBIX
VHKCHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJOrui

97

Hcropus pa3Butus
CTEepEOMETPUH KaK HayKu
U €€ poJIb B Pa3BUTHU
COBPEMEHHBIX
WH)XCHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTU

98

Ucropus passurus
CTEPEOMETPUH KaK HAYKH
U €€ poJib B Pa3BUTHUH
COBPEMEHHBIX
VHXEHEPHBIX U
KOMIBIOTEPHBIX
TEXHOJIOTHH

99

Ucrtopus pazsutus




CTEPEOMETPUHU KaK HAYKH
U €€ poJib B Pa3BUTHH
COBPEMEHHBIX
WH)XEHEPHBIX U
KOMIThIOTEPHBIX
TEXHOJIOTHI

100

Uctopus pazButus
CTEPEOMETPUHU KaK HAyKU
1 €€ poJib B Pa3BUTUU
COBPEMEHHBIX
VHKCHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJOTHI

101

Hcropus passurus
CTEPEOMETPUH KaK HAYKH
U €€ poJib B Pa3BUTHH
COBPEMEHHBIX
VHKEHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJOT Ui

102

Hcropus pa3Butns
CTEepEOMETPUH KaK HayKu
U €€ poJIb B Pa3BUTHU
COBPEMEHHBIX
WH)XEHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTHH




OBIIEE KOJIMYECTBO

YACOB 110 ITPOTPAMME 102







YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET
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