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INOACHUTEJIBHASA 3AIIMCKA

['eomeTpus siBNsIETCS OOHUM U3 0A30BBIX KypCOB Ha YPOBHE CPETHETO OOIIEro
oOpa3oBaHMs, TaKk Kak OO0ECHeurnBaeT BO3MOXKHOCTb W3YUYEHHS JUCHUIUIMH
€CTECTBEHHO-HAYYHOM HAIIPABICHHOCTH M IPEAMETOB TI'yMAaHUTApPHOIO IMKIIA.
[TockonbKy 0rM4YecKoe MbILLUIEHHE, POPMUPYEMOE IPU U3YUEHUHU 00YUarOIIUMHUCS
NOHATUMHBIX OCHOB TE€OMETPUHM, IPH JOKA3aTEeIbCTBE TEOPEM M IOCTPOEHUU
LEMOYKH JIOTHYECKUX YTBEPKICHUN TPU PELIEHUU F€OMETPUUECKUX 3a/1a4, YMEHHE
BBIIBUI'aTh W ONPOBEPraTb T'MIOTE3bl HEMOCPEICTBEHHO MCIOJB3YIOTCS IpU
pELIeHNN 3a]]a4 €CTECTBEHHO-HAYYHOTO LIMKJIA, B YACTHOCTU (PU3HUYECKUX 3a]au.

I{enb ocBoeHus nporpaMmsl yueOHOro kypcea «I'eomerpus» Ha yriyOnéHHOM
YPOBHE — pa3BUTHE UHIUBUAYATbHBIX CIIOCOOHOCTEN 00yUYaIOUIXCS IPU N3YUCHUU
reOMETpPUM, KaK COCTaBIfIONIEH mpeameTHoM oOnactu «Marematuka u
UH(pOpMaTUKa» yepe3 00ecreueHue BO3MOKHOCTH IPUOOPETEHMS U UCIIOJIb30BaHUs
Oonee rIyOOKMX r€OMETPUUECKUX 3HAHUM U IEWCTBUM, ClIeUU(UIHBIX T€OMETPUH,
¥ HEOOXOAMMBIX JUISl YCIIEHIIHOTO MPO(hecCHOHAIIBHOTO 00pa30BaHMsl, CBSI3aHHOTO C
UCIIOJIb30BAHUEM MAaTEMATUKH.

[TpuopureTHbIMH 3aJauaMu Kypca T€OMETPUU Ha YIIIyOJIEHHOM YPOBHE,
PacCIIUPSIOUIMMH U YCUIIMBAIOIIMMU Kypc 0a30BOr0 YpOBHS, SIBISIOTCS:

pacuIMpeHne NMPEACTaBICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYpPBI U
(dbopMUpOBaHKE OCO3HAHUS B3aMMOCBS3H T€OMETPUH C OKPYKAIOIIIM MHPOM;

dbopMupOBaHHE TMPEACTABICHUS O TMPOCTPAHCTBEHHBIX (UTYypax Kak o
BOKHEUIIMX MATEMATHYECKUX MOJENSX, MO3BOJISIIOUIMX ONMUCHIBATH M HM3ydaThb
pasHbIE ABJICHHS OKPYXKAIOLIEr0 MUPA, 3HAHUE TOHATUIMHOTO anmnapara 1o pasaeiy
«CrepeomeTtpus» yueOHoOro kypca «I'eomerpus»;

dbopMupoBaHre  yYMEHHUS ~ BJAJETh  OCHOBHBIMH  MOHSTUSIMH O
IPOCTPAHCTBEHHBIX (UTYypaX UM HMX OCHOBHBIMH CBOWCTBAMH, 3HAHUE TEOPEM,
GopMysl U yMEHUE UX NPUMEHSTb, YMEHMs JOKa3bIBaTh TEOPEMBI M HAXOJUTh
HECTaHJIapTHBIE CIIOCOOBI pElIeHUs 3a/1a4;

(opMUpOBaHNHE YMEHUS PacllO3HABATh HAa YepTeXkaxX, MOAENAX U B peaJIbHOM
MUpPE MHOTOTPaHHUKM M Te€Ja BpalIEHUs, KOHCTPYUPOBATH TI'€OMETPUUYECKUE
MOJIEIIN;

(opMUpOBaHNE NOHHMMAaHUS BO3MOKHOCTH aKCHOMAaTHYECKOI'O IMOCTPOCHHUS
MaTeMaTHYECKUX TEOpHUil, (OPMUPOBAHME NOHMMAHHUS POJM AKCUOMATHKU IpU
IIPOBEJICHNUN PACCYXKIECHUN;

dbopMupoBaHHE yMEHHs BIAJAETh METOJAaMHU J0Ka3aTebCTB M alITOPUTMOB
pELIeHMs], YMEHUS UX IPUMEHSATh, TPOBOJIUTH JOKA3aTEIbHbIE PACCYKIEHUS B X0/1€
pelIeHUsT CTEpEOMETPUUYECKUX 3aJad M 3a4a4 C MPAKTUYECKUM COJEPIKAHMEM,
(opMUpOBaHHE MPENCTaBICHUS O HEOOXOOUMOCTH  JOKAa3aTeNbCTB  IpPHU



000CHOBAaHMM MAaTEMATUYECKUX YTBEPKIACHUM U POJIM AaKCHOMATUKU B TIPOBEJICHUU
JNEAYKTUBHBIX PACCy>KIECHUML;

pPa3BUTHE U COBEPILICHCTBOBAHME MHTEIJIEKTYalIbHBIX W TBOPYECKHUX
CIIOCOOHOCTEH 00yJaronuxcsi, MO3HABATEILHON aKTUBHOCTH, MCCIIEI0BATEIHCKIX
yYMEHUH, KpUTUIHOCTH MBITIUICHUS, UHTEPECa K U3YUCHUIO TEOMETPHUH;

dbopmupoBaHrue (PYHKIIMOHATILHOM T'PAaMOTHOCTH, PEJIEBAHTHON T€OMETPHH:
YMEHUSI pPAclo3HABATh IMPOSBICHUS T'€OMETPUYECKUX MOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B peajbHBIX XKU3HCHHBIX CUTYAIUSAX W MPU H3YUYCHHUH JIPYTUX
y4eOHBIX TMPEAMETOB, TMPOSBICHHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICJIMPOBAHUSl PEAIbHBIX CHUTYalluil, HCCIEIOBaHUS IOCTPOCHHBIX MOJIEIEH,
MHTEPHPETALNN MTOTYYEHHBIX PE3YIIbTATOB.

OCHOBHBIMH COZIEpKaTEIbHBIMU JIMHUAMHU y4eOHOTro Kypca «['eomerpusi» B
10-11 «knaccax sBustoresa: «lIpsiMple W TJIOCKOCTH B NPOCTPAHCTBEY,
«Muororpannuku», «Tema Bpamenus», «BekTopsl W  KOOpAHWHATBI B
POCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

CdopmynupoBannoe Bo PI'OC COO TpeboBaHHE «YMETh OIEPUPOBATH
MOHATUSIMUY», PEJIEBAHTHBIMU T€OMETPUU Ha YIIIyOJIEHHOM ypoBHE 00yueHus B 10—
11 kmaccax, OTHOCHUTCS KO BCEM COJIEp)KaTelIbHBIM JHUHHUSIM yuyeOHOro Kypca, a
dopMUpOBaHHE JIOTUYECKUX YMEHUH  pacmpeiensercsi He TOJbKO IO
coJiepKaTeNbHBIM JMHUSAM, HO U 10 rojaM oOydyeHusi. Coaepxanue oOpa3oBaHus,
COOTBETCTBYIOIIEE MPEAMETHBIM pe3ysibTaraM ocBoeHus DenepasibHON paboueit
IPOrpaMMBbl, paclpeAeNEéHHbIM MO TrojaM OO0y4YeHHs, CTPYKTYpPHPOBAaHO TaKUM
0o0pa3oMm, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMIHAIBHBIM BOIPOCaM 00ydJaroImuecs
oOpamaiich HEOJHOKPAaTHO. OTO TO3BOJIAET OpPraHU30BaTh  OBJIAJCHHE
r€OMETPUYECKUMHU MOHATUSIMU ¥ HABbIKAMU MOCJIEI0BATENBbHO U MOCTYNATENBHO, C
coOJII0/IeHHEeM TIPUHIIMIIA TPEEMCTBEHHOCTH, & HOBbIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPHUUECKUX MPEJICTABICHUN O0YJaroMXCs, pacupsis U yriryossis
e€, 00pa3ys MPOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexos K U3y4eHUIO TEOMETPUHU Ha YIIyOIEHHOM YPOBHE MO3BOJISIET:

co3math  ycioBus ang  auddepeHumanuu  oOyd4eHHs, OCTPOECHUS
WHIUBUIYAIbHBIX ~ 00pa30BaTeNbHBIX MpOTrpaMM, OOECHeuuTh YIIIyOJIEHHOE
U3y4eHHE T€OMETPHUU KaK COCTaBJISIONIeH yueOHOro npeamera «MareMaTukay;

MOJIFOTOBUTH OOYYAlOMIMXCA K MPOJOJKCHHIO H3yYeHUS MaTeMaTHKH C
ya€ToM BbIOOpa Oyaymied mpodeccuu, obOecrneurBas MPEEMCTBEHHOCTb MEXKTY
001mMM 1 IpodeccuoHaIbHBIM 00pa30BaHKUEM.

Ha wusyuenue yuebGHOro kypca «l'eomerpusi» Ha yriayOlIEHHOM YpOBHE
otBoautcs 204 gaca: B 10 knacce — 102 gaca (3 gaca B Hegenio), B 11 knacce — 102
yaca (3 Jaca B HEJIeINI0).



COJEPXAHUE OBYUYEHUASA

10 KIIACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  TIOHATHA  CTepeoMeTpuu. Touka, TmpsAMas, IUIOCKOCT,
npoctpaHcTBO. [loHsATHE 00 aKCHOMATUYECKOM IOCTPOCHUHM CTEPEOMETPHUU:
aKCHUOMBI CTEPEOMETPUH U CIICICTBUSA U3 HUX.

B3anmHoe pacnosioxeHrne MNpsAMBIX B NPOCTPAHCTBE: IEPECEKAIOLIHECH,
NapajulelIbHble M CKpelIMBarolmuecs npsmbie. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamienbHOCTh IPSAMBIX U INTIOCKOCTENW B MMPOCTPAHCTBE: NapaslieiIbHbIC
NpsIMBIE B IPOCTPAHCTBE, MAPAILIETBHOCTD TPEX MPSIMBIX, MAPAIIIENBHOCTD MPSAMON
U 1ockocTH. [lapamienpHO€ W LEHTpPANbHOE MPOEKTUPOBAHUE, H300paKEHUE
¢uryp. OcCHOBHbIE CBOWCTBa MapajlIENIbHOTO MPOEKTUpOBaHusA. I3o00pakeHue
buryp B mapaysieNbHONW MPOEKIMH. YTJIbl C COHAMPABICHHBIMU CTOPOHAMH, YIOJ
MEXKIy NPSAMBIMH B IIPOCTPAHCTBE. [lapaiienbHOCTh MIIOCKOCTEN: NapalieiibHbIC
TUIOCKOCTH, CBOMCTBA MapajuIeIbHbIX TUIOCKOCTEM. [Ipocreiimmue
IPOCTPAHCTBEHHbIE (GUTYpPHl Ha IUIOCKOCTHU: TETpajdap, NapajuleNenunen,
MMOCTPOCHUE CEUYCHUM.

[leprieHIUKYJISIPHOCTh NPSIMOM M TJIOCKOCTH: MEPIEHIUKYJIIPHBIC MPSMbIE B
IPOCTPAHCTBE, NPSAMBIE MNapaJUICIbHbIE W MEPNEHAUKYISPHbIE K IUIOCKOCTH,
NPU3HAK NEPHEHAUKYIAPHOCTH IPSAMOM M IUIOCKOCTH, TEOpeMa O IpsAMOU
NIEPIECHIUKYJIAPHON IIJIOCKOCTH. OpTtoronajibHoe IIPOEKTUPOBAHUE.
[leprieHaMKyIsp M HAKJIIOHHBIE: PACCTOSHUE OT TOYKH JI0 INIOCKOCTH, PACCTOSHUE
OT MPSIMOM 10 TNIOCKOCTH, MPOEKLUs (PUTYPBI Ha MIIOCKOCTh. [leprneHuKyIsipHOCTh
IJIOCKOCTEN: MPU3HAK NEPHEHAUKYISIPHOCTU ABYX ILIOCcKocTel. Teopema o Tpéx
NEPIICHIUKYJISPAX.

Yriael B NPOCTPAHCTBE: YroJl MEXAY IPSAMOW M INIOCKOCTBIO, BYTPAaHHBIN
yroJ, JUHEUHBIN YroJl IBYTPAHHOTO yrya. TpEXTpaHHBIM U MHOTOTPAHHBIC YTJIBI.
CBoOIICTBA IJIOCKKUX YTJIOB MHOTOTPAaHHOTO yriia. CBOMCTBA MJIOCKUX U ABYTPAHHBIX
YTJIOB TPEXTPAHHOTO yIuia. TeopemMbl KOCHHYCOB M CHHYCOB JIJIs1 TPEXTPAHHOTO YIJIA.

MHororpaHHuKHu

Buael MHOrOrpaHHuMKOB, pa3BEpTKa MHOrorpaHHuka. [Ipusma: n-yrosbHas
npu3Ma, npsiMasi ¥ HaKJIOHHAsi IPU3Mbl, OOKOBasi U MOJHAS MOBEPXHOCTh MPU3MBI.
[Tapaienenune1, TpsMOYTOJIbHbBIN MapaJlJIEIENUNE] U €To cBoiicTBa. KpaTualiiue
NyTH Ha MOBEPXHOCTH MHOTrorpaHHuka. Teopema Oiinepa. I[IpocTpaHcTBeHHas
teopema [Iudaropa. [lupamuaa: n-yronpHasi nmupamuia, NpaBUiIbHAs U yCEUEHHAS
nupamuael. CBoiicTBa péOep M OOKOBBIX TpaHEd MPABWIBHON NHUPAMUIBL.
[IpaBuiibHBIE MHOTOIPAHHUKH: NpaBUJIbHAs MNpPHU3Ma W IpaBWIbHAsA MHUPaAMHA,
npaBuJIbHAs TPEYTOJIbHAS TUpaMua U MPaBUIIbHBIN TeTpa’ip, Ky0. [IpencraBnenue
O MPABUJIBHBIX MHOTOIPAHHUKAX: OKTa’Ap, TOACKAIP U UKOCAIP.



Bbluncienre 31€MEHTOB MHOTOTPaHHUKOB: pEOpa, JMaroHald, YIJIbL.
[Inomanas OOKOBOM MOBEPXHOCTH U IIOJTHOM MOBEPXHOCTH MPSIMON IPHU3MBI,
IJI0IAb OCHOBaHUH, TeOpeMa 0 OOKOBOM MOBEPXHOCTH NMPsAMOH rpu3msbl. [1nomans
OOKOBOIl MOBEPXHOCTH M TOBEPXHOCTH MPABUIBHOM MHUpPaAMHUABI, TeOpemMa O
IJIOIIAIA YCEYEHHON MUPAMUIBI.

CumMmeTpuss B NOPOCTPAHCTBE. DIIEMEHTbl CHUMMETPUU  IPABUIIBHBIX
MHOTOTPaHHUKOB. CUMMETpUsT B MPAaBHUIBHOM MHOIOTPAaHHUKE: CHMMETPUS
napajuleJIenunea, CUMMETPHUS IPABWIBHBIX IPU3M, CHUMMETPHs IIPAaBUIBHOU
MMAPAMUIBI.

BexkTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHS: BEKTOp B MPOCTPAHCTBE, HYJEBOW BEKTOP, IJIMHA HEHYJIEBOTO
BEKTOPa, BEKTOpPbl KOJUIMHEApPHbIE, COHANpPABJIEHHBIE W MPOTUBOIOIOKHO
HaIIpaBJICHHBIE BEKTOPHI. PAaBEHCTBO BEKTOPOB. [[eHCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIUATAHME BEKTOPOB, CYMMa HECKOJIbKHX BEKTOPOB, YMHOXEHUE BEKTOpa Ha
yucio. CBOMCTBA CIOKEHHS BEKTOpOB. CBOKMCTBA YMHOKEHUSI BEKTOpPA HA YHUCIIO.
[lonaTHe KOMIUIaHApHBIE BEKTOPBI. lIpM3HAK KOMIUJIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mapamwienenunena. TeopemMa O Pa3lOXKEHUM BEKTOpAa II0 TPEM
HEKOMIUIaHApHBIM  BeKTopaMm. lIpsmoyrompHas  cucrtema  KOOpAMHAT B
npoctpancTBe. KoopauHatel BekTopa. CBs3b MEXIy KOOpPAMHATAMHM BEKTOpA U
KOOpAMHATAMHU TOYEK. YTOJN MeEkIy Bekropamu. CKalsipHOE MpPOU3BEINECHUE
BEKTOPOB.

11 KJIACC

Tesa Bpalenus

[TonsiTvsi: IWIMHApPUYECKAs TOBEPXHOCTh, KOHHMYECKAs IOBEPXHOCTH,
chepuueckas MOBEPXHOCTb, OOpa3yloIlue TMOBEpXHOCTe. Tena BpalleHUs:
WIMHIP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. Bzaumuoe pacnonoxenue chepsl
U TUIOCKOCTH, KacaTeslbHas TUIOCKOCTh K cdepe. M300pakeHne Ten BpallleHUs Ha
iockocTH. Pa3BépTka nunuHapa u konyca. CuMMmeTpusi cepsl u mapa.

O0bEM. OcHoOBHBIE CcBOMcTBa 00BEMOB Teil. TeopemMa 00 o00béME
OpSIMOYTOJIBHOTO Tapajienenumneqa u cienctsus u3 He€. O0bEM mpsMol u
HAKJIOHHOM NpU3MBI, HWIMHJpA, MUpaMUAbl U KoHyca. O0bEM IIapa U MIapoBOTO
CETMEHTA.

KomOuHanmu Ten BpamieHuss ¥ MHOTOTpaHHUKOB. [Ipu3ma, BnucaHHas B
WIMHApP, ONHCaHHas okojio uwinHapa. Ilepeceuenne cdepsl u 1mapa ¢
iockocThio. Kacanme mapa u cdepsl miockocTeio. [loHsATHE MHOTrOrpaHHUKA,
OMMCAaHHOTO OKOJO cdepbl, cepbl, BIMCAHHON B MHOTOIPAHHUK WU TEJO
BpaIllCHUS.

[Inomane MOBEPXHOCTH LMJIMHIpA, KOHyCa, IUIOMAAs CPepbl U €€ dJacTei.
[Togobue B mpoctpanctBe. OTHOmIEHWE OO0BEMOB, MIIOMAJEH IMOBEPXHOCTEH



nofaoOHbIx ¢uryp. IlpeoOpazoBanue momoOus, romoretus. Pemienue 3agady Ha
IJIOCKOCTH € UCTIOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoenue ceyeHnit MHOTOTPAaHHUKOB U TEJl BPAILEHUS: CEUCHUSI IIMIIMH]IPA
(mapaJyienbHO M MEPHEHAUKYISIPHO OCH), CEYEHUs KOHyca (mapajuiesibHbIe
OCHOBAHHIO U MPOXOJIAIINE YEPE3 BEPUINHY), CEYEHHUS 11apa, METOJIbI MOCTPOEHUS
CEUYEHMI: METOJ| CJEJ0B, METOJI BHYTPEHHETO0 MPOEKTUPOBAHUSI, METOJI MEpeHoca
CEeKylIeH TIOCKOCTH.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

Bexkrtopsl B ipoctpancTBe. Onepanuu HaJl BEKTOpaMu. BeKTOpHOE YMHOKEHUE
BEKTOpOB. (CBOHCTBa BEKTOPHOTO yMHOXeHUA. [IpsMoyronpHas cucTemMa
KoOpJIMHaT B mpocTpaHcTBe. KoopauHaTel BekTOopa. PasnoskeHue BekTopa MO
6azucy. KoopanHaTHO-BEKTOPHBII METOJ IPHU PELICHUU T€OMETPUUECKUX 3aau.

JABHKEHUA B IPOCTPAHCTBE

JIBmkenus mpoctpancTBa. OtoOpakenus. [IBUKEHUS W PaBEHCTBO (UTYP.
OO6mue cBolicTBa JBW)KEHUW. BuIbl JIBWXKEHUN: TapaulebHBIM IEPEeHOC,
LHEHTpaJIbHAsI CUMMETpHs, 3€pKajbHas CUMMETPHS, MOBOPOT BOKPYT MPSMOHU.
[IpeobpazoBanus nonobus. [Ipsamas u chepa Ditnepa.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPUSA» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHETI'O OBIIETI'O OBPA3OBAHMUAA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaskaanckoe BocIUTaHHE:

c(hOpPMUPOBAHHOCTh TPAKIAHCKON MO3HUIINH O0YYAIOIIETOCs KaK aKTHBHOTO U
OTBETCTBEHHOTO YJI€Ha POCCUICKOTO 00I1ECTBA, MPEICTABIEHUE O MATEMATUYECKHUX
OCHOBaX (PYHKIMOHUPOBAHMS PA3NTUYHBIX CTPYKTYp, SIBJICHUH, MPOLEIYp
rpaXJaHCKoro  obmectBa  (BBIOOpPBI, OMPOCKI W JAPYroe), yMEHHue
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTAMHU B COOTBETCTBUM C HX
GYyHKUUSIMA ¥ HA3HAYCHUEM;

2) naTpMOTHYECKOEe BOCIIMTAHHE:

c(hOpMUPOBAHHOCTh POCCUUCKON T'Pa)KJAHCKOM HICHTUYHOCTH, YBAXKEHUS K
MPOIIIOMY M HACTOSIIEMY POCCUHCKOW MaTeMAaTHUKH, IIEHHOCTHOE OTHOIIEHUE K
JOCTHXKEHUAM POCCHMCKUX MATEMATUKOB U POCCUMCKOM MAaT€MaTUYECKOW IIKOJIbI,
UCIIOJIb30BAHUE ATUX JIOCTMXKEHHM B JAPYTMX HayKax, TEXHOJOTHusX, cdepax
DKOHOMHKHU;

3) 1yXOBHO-HPABCTBEHHOE BOCTIMTAHHUE:

OCO3HAHUE AYXOBHBIX IEHHOCTEH POCCHUIMCKOTO Hapoja, chOpMHUPOBAHHOCTh
HPABCTBEHHOI'O CO3HAHUSI, 3TUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTHUYECKUM
MPUMEHEHUEM JOCTHKEHUN HAYKU U AEATEIbHOCTBIO YUEHOT0, OCO3HAHUE JINYHOTO
BKJIaJla B TIOCTPOEHUE YCTOMYUBOTO OYIyILIETO;

4) 3cTeTn4YecKoe BOCIIUTAHHUE:

ACTETUYECKOE OTHOIICHUE K MHPY, BKIIOYAs 3CTETHUKY MaTEeMaTHUYECKUX
3aKOHOMEPHOCTEHN, 00BEKTOB, 3a/1a4, PELIEHUH, PACCYKICHUI, BOCIPUUMYHUBOCTD K
MaTeMaTUYECKUM acIleKTaM Pa3jInYHbIX BUJOB UCKYCCTBA;

5) puzuveckoe BoCIMTAHME:

c(hOPMUPOBAHHOCTh yYMEHHUS TMPUMEHATH MATEeMAaTHYECKUE 3HAHUS B
WHTEpecax 3I0pOBOTO M 0€30MacHOr0 00pa3a )KU3HU, OTBETCTBEHHOE OTHOIICHUE K
CBOEMY 3JI0pPOBbIO (30pOBOE MUTaHUE, COAIAHCUPOBAHHBIN PEXKUM 3aHATUU U
OTZIbIXa, peryjsipHasl (pu3nyeckas aKTUBHOCTH), (PU3MUYECKOE COBEPLICHCTBOBAHUE
[P 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN AESTETbHOCTHIO;

6) TpyaoBoe BOCIUTAHHE:

TOTOBHOCTh K TPYydy, OCO3HAaHWE IICHHOCTU TPYAOTIOOUsA, HHTEpeC K
paznuyHbiM  cpepaMm  NPOPECCHOHANBHOW  JAEATENBHOCTH, CBS3aHHBIM  C
MaTE€MaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpINATh OCO3HAHHBIA BBHIOOP
Oynymeir mpodeccur u pearn30BBIBATH COOCTBEHHBIC JKU3HCHHBIC IUIAHBI,
TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTH4eCKoMy  OOpa3OBaHHIO U



caMOOOpa30BaHNI0 HA MPOTSHKEHUU BCEHW JKU3HU, TOTOBHOCTh K aKTUBHOMY
YYaCTHIO B PEIICHUH NTPAKTHYECKUX 3a/1a4 MaTEMAaTUYECKON HAIIPABICHHOCTH;

7) 3K0JIOrHYeCKOe BOCIIMTAHHE:

c(OpPMUPOBAHHOCTh  AKOJIOTMUECKON  KyJNbTYypbl, MOHHUMAHHUE BIMSHUS
COLIMAJIBHO-?)KOHOMUYECKUX MPOLIECCOB HA COCTOSIHHE NPUPOAHOW M COLMAIBHOU
Cpellbl, 0CO3HAHUE ITI00AIBHOIO XapaKkTepa dKOJOTHYECKUX MPOOJIeEM, OpUEHTALINSA
Ha IPUMEHEHHE MAaTeMaTHMYeCKUX 3HaHMM i1 peleHus 3axad B oO0JjacTu
OKpY’KaIOIed Cpeapl, IUIAHHPOBAHUE IIOCTYNIKOB M OLEHKHM HUX BO3MOXHBIX
MOCIICICTBUI [T OKPYIKAIOILIEN CPEIbI;

8) HeHHOCTH HAYYHOI'0 ITO3HAHUSA:

c(OpPMUPOBAHHOCTh MHMPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHsI HAYKH M OOIIIECTBEHHOM IPAKTUKU, TOHUMAHUE MATEMaTUYECKON
HAYKH KaK cepbl YEIOBEYECKOM e TEIIbHOCTH, ITANOB €€ Pa3BUTHUS U 3HAUUMOCTH
JUISL pa3BUTHUSL UMBUIM3ALMY, OBJIAJCHUE SI3IKOM MAaTEMAaTUKH U MAaT€MATHYECKOU
KyJIbTYPOU KaK CPEACTBOM ITO3HAHMS MUPA, TOTOBHOCTh OCYILECTBIIATH IPOEKTHYIO
Y UCCIIEI0BATEIIBCKYIO IEATEIbHOCTh MHANBUAYAIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3oBble Jlornyeckue 1eicTBus:

BBIBJLITD M XapaKTEPU30BaTh CYIIECTBEHHbBIC NPU3HAKM MATEMAaTHYECKUX
OOBEKTOB, MOHATUH, OTHOLIEHUH MEXAy MOHATHAMH, (OpPMYJIUPOBATH
olnpezeseHus MOHATUM, YCTAHABINBATh CYIIECTBEHHBIN MPU3HAK KiIacCU(UKALMH,
OCHOBaHUs AJi1s1 0000IIEHUS U CPAaBHEHUS, KPUTEPHH ITPOBOUMOTO aHAJIH3a;

BOCIIPUHUMATh,  (GOPMYyIUPOBaTb U  MPEoOPa3OBBIBATH  CYXKICHUS:
YTBEPAUTENIbHBIE U OTPULIATENIbHBIE, €IUHUYHBIE, YACTHBIE U 00IIUE, YCIOBHBIE,

BBIBIIITH MaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSA3U U IIPOTUBOPEYUS
B (hakTax, JaHHBIX, HAOIIOJECHUAX U YTBEPKACHUAX, IpeUlaraTb KpUTEpUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U ITPOTUBOPEUMH;

JeNaTh BBIBOABI C HCHOJB30BAHWEM 3aKOHOB JIOTMKH, JEAYyKTHBHBIX U
VMHIYKTUBHBIX YMO3aKJIFOUEHHM, YMO3AKJIIOUCHHH 110 aHAJIOTUH;

IIPOBOJUTBH CAMOCTOSITENBHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKICHUN
(mpsAMBIE U OT MPOTUBHOTI'O), BEICTPAUBATh aPTYMEHTALMIO, IPUBOJIUTH PUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CY>KJICHUS U BBIBOIBL;

BbIOUpaTh crnoco0 pemieHus ydeOHOW 3amayu  (CpaBHUBATh HECKOJIBKO
BapUAHTOB PELIEHUS, BIOMPATh Ha00JIee MOAXOAAIINN C YIETOM CAMOCTOSITEIILHO
BbIJIEJICHHBIX KPUTEPHEB).

ba3oBble ucciieg0oBaTeIbCKUE 1CHCTBUA:



UCTIONb30BaTh BOMPOCHI KaK WCCIEAOBATEIbCKUNA WHCTPYMEHT TO3HAHWUS,
dbopMymupoBaTh ~ BOMPOCH,  (UKCHpYIOIIME  MPOTHBOpPEYHE,  MPOoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (popMHpOBaTH TMIMOTE3y, apryMEHTHPOBATH
CBOIO TIO3UIINIO, MHEHUE;

IPOBOJANTH CAMOCTOSTEIBHO CIUTAHUPOBAHHBIN AKCIEPUMEHT, UCCIICJOBAHHE
110 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHUECKOTO 00bEKTa, SIBICHHUS, TpoIlecca,
BBISIBJICHHUIO 3aBUCUMOCTEH MKy OOBEKTaMH, SBICHUSMH, MPOIIECCAMU;

CaMOCTOSITENIbHO (OPMYIUPOBAaTh OOOOIIEHUS W BHIBOJABI IO pe3yjbTaTam
OpOBEAEHHOTO  HAONIOACHMS, MCCIENOBaHUS, OICHUBATh  JIOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJOB U 0000IICHUH;

IIPOTHO3MPOBATh BO3MOKHOE pa3BUTHE IIpOIlecca, a TaKXKe BBIABUTATH
MIPE/IMOJIOKEHUS O €TO PA3BUTHUN B HOBBIX YCIOBHUSX.

Pabora ¢ nndopmanmeii:

BBISIBIISATH JeUIIUTHI MH(POPMAINK, JAHHBIX, HEOOXOIUMBIX JUIsl OTBETAa Ha
BOTIPOC | TSI PEIICHUS 3a/1a4H;

BBIOMpaTh MH(POPMAIMIO W3 HCTOYHUKOB PAa3IMYHBIX THIIOB, aHAIU3UPOBATH,
CHUCTEeMaTH3UPOBATh U MHTEPIPETUPOBATH HHPOPMAITHIO PA3IUIHBIX BHIOB U (OPM
IpEeICTaBICHNUS,

CTPYKTYpPUPOBaTh WH(POPMAIIHMIO, TPEACTABIATh €€ B Pa3IUYHBIX (OpMax,
WLTIOCTPUPOBATH TPaPUIeCKH;

OIICHUBATH HaIEKHOCTD uHbOpMaIun o CaMOCTOSITEIILHO
chopMyITUPOBAaHHBIM KPUTEPHUSIM.

KoMMyHUKATHBHbIE YHHBeEpPCaJIbHbIE Y4eOHbI€e AelCTBUS

OoOmenmne:

BOCIIPUHUMATH U (POPMYJIMPOBATH CYXKJACHHUS B COOTBETCTBHH C YCIOBUSIMH U
HESIMU OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOIO TOUKY 3PEHUS B YCTHBIX
U THCHbMEHHBIX TEKCTax, JaBaTh IOSICHEHHS II0 XOJYy peIIeHHUs 3aJauu,
KOMMEHTHPOBATH MOJYUYCHHBIN pe3yJIbTarT;

B X0Ji€ OOCYXXJICHHS 3aJlaBaTh BOIIPOCHI MO CYIIECTBY OOCYXKIAaeMON TEMHI,
npoOJeMBbl, pemaeMol 3a7aud, BBICKA3bIBATh WJCH, HAIICJICHHBIE Ha TIOWCK
pelIeHUs, COIMOCTaBIISITh CBOM CYXKAEHUS C CYXKICHUSIMU JPYTUX YYaCTHUKOB
Jyajora, oOHapyKUBaTh Pa3iMunie M CXOJICTBO MO3UIIMH, B KOPPEKTHOH (opme
bopMyIIMpOBaTh Pa3HOIIIACHS, CBOM BO3PAKECHUS;

MPEACTABIATh PE3YIbTATHl PELICHUS 3a/1a4d, YKCIIEPUMEHTA, UCCIICIOBAHMS,
MIPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (opMaT BBICTYIUICHHS ¢ Y4€TOM 3aaad
MPE3EHTAIUN U 0COOEHHOCTEH ayUTOPHH.

PerynsiTuBHBIC YHHBeEpcaJbHbIe yueOHbIe NeiiCTBHUSA
Camoopranusanms:



COCTaBJISITH IJIaH, AJITOPUTM PEIICHUS 3a7a4d, BEIOMpPATh CIOCOO pelIeHus ¢
y4€TOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOU MH(OpMALIUU.

CaMOKOHTPOJIb, YMOIMOHAJILHBIN HHTEJJIEKT:

BIAJCTh HABBIKAMH  TIO3HABATENbHOW  pedieKkcmr KaKk  OCO3HAHUS
COBEPILIAEMbIX JCHCTBUN M MBICIUTENBHBIX MPOLIECCOB, UX PE3YJIbTATOB, BIAJIETh
crnoco0aMy CaMONPOBEPKH, CAMOKOHTPOJISi Tpollecca W pe3yjbTaTa pelieHus
MaTEeMaTUYE€CKOH 3aa4H;

MPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYThH IIPH PEUICHUU 3a/1auH,
BHOCUTH KOPPEKTHUBHI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, JIAHHBIX,
HaWJIEHHBIX OIIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBUE PE3yJIbTAaTa LIETU U YCIOBUAM, OOBSICHATH TPUUUHbI
JTOCTIDKCHUS I HEIOCTHUKEHUSI PE3YJIbTATOB JICSITEIBHOCTH, HAXOIUTh OIIHOKY,
JaBaTh OIEHKY MIPHUOOPETEHHOMY OTIBITY.

CoBmecTHAasl 1eATEJIbHOCTD:

MOHUMAaTh M MCIOJb30BATh MPEUMYIIECTBA KOMAHAHOW W WHAMBUIYATbHON
paboThl TpHU pEHIeHUH YYEOHBIX 3ajay, MPUHUMATh 1EJb COBMECTHOU
NeATEeITbHOCTH, TJIAHUPOBATh OPTAHHU3AIMI0 COBMECTHOW pPabOThI, pacrpenesTh
BUJIBI pa0OT, TIOTOBAPUBATHCS, 00CYKIATh MPOIIECC U PE3yIbTaT paboThl, 00001IaTH
MHEHHUS HECKOJIBKUX JIIOJICH;

y4acTBOBaTh B TPYIIOBBIX (hopmax paboThl (0O0CykaeHUs, 0OOMEH MHEHUH,
«MO3TOBBIE MITYPMBD» U UHBIE), BBITIOJHATH CBOIO YaCTh PAOOTHI U KOOPIUHUPOBATH
CBOM JICHCTBUS C IPYTHUMH YJ€HAMU KOMaH/IbI, OIIEHUBATh KA4€CTBO CBOETO BKJIa/1a
B OOmUHA TPOAYKT TO KpUTEPHUSIM, CHOPMYIUPOBAHHBIM  yYaCTHUKAMU
B3aUMOJIEUCTBUSI.

INNPEAMETHBIE PE3YJIBTATBI

K xonity 10 kiaacca oOyJaromuiicss HayduTCs:

e CBOOOJHO OTEPUPOBATH OCHOBHBIMH TMOHSATHUSMH CTEPEOMETPHH TPHU
pelIeHnHy 3aa4 ¥ MPOBEJACHUU MaTeMaTUHYECKUX PACCYKICHUN;

e TMPUMEHATh AKCMOMBI CTEPEOMETPUU U CIIEJCTBUSA M3 HUX IPHU pPEUICHUU
reOMETPUYECKUX 3a]1aY;

e KJIACCH(UITMPOBATH B3aUMHOE PACIIOJIOKEHUE TPSMBIX B MPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTRE;

e CBOOOJHO OMEPUPOBATH TMOHSATUSMH, CBS3aHHBIMH C yIJlaMHd B
POCTPAHCTBE: MEXAY MPSMBIMU B MPOCTPAHCTBE, MEXIY NpsIMON U
MJI0CKOCTHIO;

e CBOOOJHO OTIEPUPOBATH MOHATUSMU, CBI3aHHBIMHU C MHOTOTPAaHHUKAMH,



e CBOOOJHO pacno3HaBaTb OCHOBHBIE BHJIBI MHOTOIPAHHHUKOB (TIpH3Ma,
nupamuza, NpsMOYyroJibHBIN Mapaienenunes, Kyo);

e KJIacCU(PUIMPOBATH  MHOTOTPAaHHUKH,  BbIOMpas  OCHOBAHMS IS
KJaccu(ukanum;

e CBOOOAHO OMNEpUPOBATh TOHATUSAMHU, CBA3AHHBIMU C  CEYCHHEM
MHOT'OTPAHHHUKOB IJIOCKOCTBIO;

e BBINOJIHATh napajuiesIbHOE, LHEHTPaIbHOE U OpPTOrOHAJIBHOE
IPOEKTUPOBAaHUE (PUTYP HA TNIOCKOCTb, BHIMOJIHATH H300pakeHus: PUryp Ha
IJIOCKOCTH;

e CTPOWUTH CEYECHHsS] MHOTOTPAHHUKOB PAa3JIMYHBIMU METOJAMHM, BBIIIOIHATH
(BBIHOCHBIE) MJIOCKHE YEPTEKH U3 PUCYHKOB MPOCTHIX O0BEMHBIX (pUTyp:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYMCIIATH  IUIOIIAAM  IOBEPXHOCTEH  MHOIOIPAHHUKOB  (IIpU3Ma,
NUpPaMUJIa), TEOMETPUUECKUX TEJl C MPUMEHEHHEM (popmyT;

e CBOOOJHO ONEPUPOBATH MOHATUIMHU: CUMMETPHUSI B MPOCTPAHCTBE, IIEHTP,
OCh U IJIOCKOCTh CHMMETPHH, LIEHTP, OCh U TNIOCKOCTh CUMMETPUH (PUTYPHI;

e CBOOOJHO ONEPUPOBATH TMOHATUSIMH, COOTBETCTBYIOIIMMU BEKTOpaM U
KOOpJIMHATaM B IPOCTPAHCTBE;

e BBINOJIHATH ACUCTBUS HAJl BEKTOPaMU;

e pewmarh 3adaud Ha JOKa3aTEIbCTBO MAaTEMAaTUYECKUX OTHOIICHUH U
HaX0KJICHUE FTEOMETPUUECKHUX BETUUYNH, TPUMEHSISI U3BECTHBIE METOIBI ITPU
pEILIEHNH MaTEeMaTUYECKUX 3a/ad MOBBIIMIEHHOIO M BBICOKOIO YPOBHS
CJI0’KHOCTH;

e IMPUMEHATH MPOCTEUIINE NPOTrPpaMMHBIE CPEACTBA M  BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUHN CTEPEOMETPUUECKUX 3a/1a4;

e U3BJEKaTh, MPeoOpPa3OBBIBATH M HMHTEPIPETUPOBATH HUHGOPMAIUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, TMPEeACTaBICHHYIO Ha
YepTeKax U pUCYHKAX;

e TMPUMEHATH [OJYYECHHBIE 3HAHUSA HA TMPaKTUKE: CPaBHUBAaTh U
aHaJM3UPOBATh PEATbHBIE CUTyallUH, MPUMEHSATh MU3YUYEHHBIE MOHATHS B
mpoliecce IMOMCKAa  pEelIeHUusT MaTeMaTU4eckd  CcPOpMYyIMpPOBAHHON
npo0sieMbl, MOJEIUPOBATh pEANbHBIE CHUTyallMM Ha SI3bIKE T€OMETPHH,
UCCJIEN0BATh MMOCTPOEHHBIE MOJEIN C HCIOJIb30BAHUEM I'€OMETPUUYECKUX
NOHATUH M TEopeM, ammapara ajreOpbl, peniaTh MPAKTUYECKHE 3a/1ayH,
CBSI3aHHBIE C HAXOXKJAECHUEM I'€OMETPUUYECKUX BEIINYMH;

e HMETh MPEJCTaBICHUS 00 OCHOBHBIX 3Talax pa3BUTUS I€OMETPUU Kak
COCTaBHOW yacTu (hyHIaMEHTa Pa3BUTHS TEXHOJIOTHH.

K konmy 11 kiaacca oOyyaroniuiicss HAy4uTCs:



CBOOOJITHO OIEPUPOBATH TMOHATUSIMH, CBSI3aHHBIMU C IWIMHAPUYECKOM,
KOHMYECKON U cepruyecKoi TMOBEPXHOCTIMHU, OOBSICHATH CIIOCOOBI
MOJIy4CHHUS;

OMIEpUPOBAThH MOHATUSMH, CBSI3aHHBIMU C TEJIAMU BPAILlCHUS: [HJIUHAPOM,
KOHYCOM, c(hepoit u mapowm;

pacno3HaBaTh Teja BpauleHus (UWIUMHApP, KOHYc, cdepa U 1ap) U
OOBACHSTH CIIOCOOBI MOJIYYESHUS TeJl BpalICHUS;

KJIACCU(PUIIMPOBATH B3aUMHOE PACIOJIOKEHUE CPEPDI U MIIOCKOCTH;
BBIUUCIISATh BEJIWYUHBI 3JIEMEHTOB MHOTOTPAHHMKOB M TE€J BpaIICHHUS,
00BEMBI M IUIOMIAJIM MOBEPXHOCTEH MHOTOTPAHHUKOB M TENl BpAaIICHHUS,
r€OMETPUYECKUX TeJl C TPUMEHEHUEM (HOPMYIT;

CBOOOJITHO OTEpUPOBATh MOHATUSMHU, CBSI3aHHBIMU C KOMOWHAIUMSMU TEI
BpallleHusi ¥ MHOTOIPAaHHUKOB: MHOTOTPAaHHHK, BIHCAHHBIA B cdepy u
OMMCaHHBIN 0K0JO cepsl, chepa, BIUCaHHAS B MHOTOIPAHHUK WM TEJIO
BpAaIlCHUS;

BBIYHCIIATh COOTHOIICHHS MEXAY IUIOIIASIMU TOBEPXHOCTEN U 00BEMaMuU
IMOTIOOHBIX TEN;

n300paxkarb H3ydaeMble (UTYpPHI, BBINOJIHATH (BBIHOCHBIE) IUIOCKHE
YepTeXH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUEHUSI TEJ BPAILCHUS;

U3BJICKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBaThL HHGOPMAIUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (HUrypax, TMPEeACTaBICHHYIO Ha
yepTexax U pUCyHKax;

CBOOOHO ONEPUPOBATH MOHATHEM BEKTOP B MIPOCTPAHCTBE;

BBITNIOJIHATH OIEpaliy Hajl BEKTOPAMH;

3a/1aBaTh MJIOCKOCTh YPAaBHEHUEM B JEKAPTOBOM CUCTEME KOOPAUHAT;
peliaTh reOMETPUIECKHE 3aJa4l Ha BHIYUCIICHUE YTII0B MEX/1Y MPSMBIMU U
IUIOCKOCTSIMH, BBIYUCIIEHUE PACCTOSIHUM OT TOYKHU J0 MIOCKOCTH, B LIEJIOM,
Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METOIa MPU PEIICHHH;
CBOOOJTHO OMEPUPOBATH TMOHSATUSMHU, CBS3AHHBIMH C JIBUOKEHHUEM B
POCTPAHCTBE, 3HATh CBOMCTBA JIBUXKEHHUI;

BBIMIOJHATh HM300paKEHUST MHOTOTPAHHUKOB M TEN BpallleHUs Mpu
[IapajuleIbHOM  IEPEHOCE, LEHTPAIbHOM CUMMETPHUM, 3€PKAIBHOU
CUMMETpPUH, IIPU TOBOPOTE BOKPYT MPSIMOii, MpeoOpa3oBaHus O100US;
CTPOUTh CEUEHUS] MHOTOI'PAHHUKOB M TEJ BpPALICHUS: CEUCHHUS IWIMHIpA
(mapajienbHO U NEPIEHIUKYJIIPHO OCH), CEUCHUSI KOHYyca (TapajuielibHbIe
OCHOBAHUIO U MPOXOSIIKE Yepe3 BEPIINHY ), CEUCHUS 1I1apa;
UCIIOJb30BaTh METOJbI TOCTPOCHUS CEUEHHUIl: METOJ CIEA0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MITOCKOCTH;



JIOKa3bIBaTh T€OMETPUYECKUE YTBEPKICHUS;

OPUMEHSATh TeoMeTpuueckre (akTbl ISl PEIICHUS] CTEPEOMETPUUYECKUX
3a7a4, NPEANOJIAralolINX HECKOJIBKO IIAroB PEUIEHUs, €CIU YCJIOBUSA
IPUMEHEHUS 3a/1aHbI B IBHOW U HESIBHOU (hopme;

pelmarh 3ajJadyd Ha JI0Ka3aTelbCTBO MATEMAaTHUYECKHX OTHOLICHUH U
HaX0XKJICHUE TEOMETPUUECKUX BEJINYUH;

IIPUMEHSTH MPOTPAMMHBIE CPEACTBA U AIEKTPOHHO-KOMMYHHKALIMOHHbBIE
CHCTEMBI IIPU PELICHUU CTEPEOMETPUUYECKUX 3a1aY;

IIPUMEHSATH IMOJYYEHHBIEC 3HAHUSI HA TPAKTUKE: CPABHUBATH, AHAIM3UPOBATh
U OLICHUBAaTh pPEAIbHBIE CHUTYAIlMH, MPUMEHITH H3YYEHHBIC IOHATHS,
TEOPEMBI, CBOMCTBA B IMPOLECCE IOUCKA PEMICHUS MaTeMaTHYECKH
chopMyIupOBaHHOW MPOOIEMBI, MOJIEIUPOBATh PEAIbHbIE CUTyallud Ha
SI3bIKE T€OMETPUU, UCCIEN0BATH MOCTPOCHHBIE MOJEIH C UCIIOJIb30BAHUEM
TCOMETPUYECKUX TIOHATUA W TEOpeM, armaparta anreOpel, periaTh
MPAaKTUYECKUE 3a7auM, CBSI3aHHBIE C HAXOXIECHHUEM TIE€OMETPUYECKHUX
BEJINYNH,;

UMETh MpeACTaBIeHUsI 00 OCHOBHBIX 3Talax pPa3BUTHUS T€OMETPUHU Kak
COCTaBHOW yacTu (hyHIaMEHTA Pa3BUTHS TEXHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJsmn4yecTBO 4acoB JJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3je/ioB U TeM Kontponpupe  TIpakTiueckue (uudgposbie)
n/n MPOrpamMmmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI pecypeb
1 Bseznenue B cTepeoMeTpuio 23 1
) B3anMHOe pacnosnoxeHue npsmbIx B 6 1
IIPOCTPAHCTBE
3 [TapayuienbHOCTB IPSIMBIX U IIOCKOCTEN B ]
IIPOCTPAHCTBE
4 [leprieHAMKYASAPHOCTD MPSIMBIX U MIIOCKOCTEN 75
B IIPOCTPAHCTBE
5 VYTIuIBl ¥ pacCTOSHUS 16 1
6 MHororpanHuku 7 1
7 BekTopsl B IPOCTPAaHCTBE 12
2 HOBTOPGHI/IC, 000011IeHNE U CUCTEMATH3AINAA 5 )
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KJIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
Ne ni/mn HaHMeHOI:I?::;E;;H;HOB nrem Beero Koutpoabsubie IIpakTuyeckue o6 If:::)q];l;ggie]zm e
padoThI padoThI pecypebr
1 AHaJIMTHYECKast TEOMETPUS 15 1
) [ToBTOpEHME, 0606H_IGHI:IC u 15 1
CUCTEMaTHU3aIusl 3HAHUI
3 O0BEéM MHOTOTpaHHUKA 17 1
4 Tena Bpaienus 24 1
5 [Tnomaau MOBEpPXHOCTU U O0BEMBI KPYTIIBIX 9 1
Ten
6 JBrxeHus 5 1
7 [ToBTOpeHwME, 06061LICHI:IC u 17 5
CUCTeMaTu3alusl 3HAaHUH
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0




IHOYPOYHOE IINTAHUPOBAHHUE
10 KJTACC

Tema ypoka

KosanuyecTBO 4acoB

Bcero

KonTtpoabHbie
padoThI

IIpakTH4eckue
padoThI

Jara
U3y4YeHUS

JIeKTPOHHbIE
nudposeie
oOpa3oBaTe/ibHbIE

pecypcsbl

OcHoBHbIE TIpaBUiia H300paKEHUS HA PUCYHKE
MJIOCKOCTH, MapajuIeIIbHBIX MPSIMBIX (OTPE3KOB),
CepeIMHBI OTpe3Ka

[ToHsATHS cTepeoMeTpHUM: TOUKa, psMas,
IUIOCKOCTB, MpOoCcTpaHCcTBO. OCHOBHBIE NpaBuia
n300pakeHNs Ha pUCYHKE TUIOCKOCTH,
NapauIeIbHBIX IPSIMBIX (OTPE3KOB), CEPEANHBI
oTpe3Ka

[ToHsATHS: TIepeceKarIuecs MIOCKOCTH,
MIEPECEKAIOIINECS MPsMast U TIOCKOCTb;
MOJTYIIPOCTPAHCTBO

[ToHsATHS: TIepeceKarIuecs MIOCKOCTH,
MIEPECEKAIOIINUECS MPsMast U TUIOCKOCTb;
MOJTYIIPOCTPAHCTBO

MHoOTOrpaHHUKH, U300pKEHHE MPOCTEHTITNX
IPOCTPAHCTBEHHBIX (PUTYp, HECYIIECTBYIOIIUX
00BEKTOB

MHoOTOrpaHHUKH, U300pKEHHE MPOCTEHIITNX
IPOCTPAHCTBEHHBIX (PUTYp, HECYIIECTBYIOIIUX
00BEKTOB

AxcuoMel CTCPCOMETPHUH U IICPBLIC CICIACTBUA U3
HUX

AKCHOMBI CTEPEOMETPHUH U TIEPBBIE CIECICTBUS U3
HUX

AKCI/IOMBI CTepGOMCTpI/II/I nu HCpBBIe CJICACTBUA U3
HUX. CrtocoObI 3aJ1aHus TIPSIMBIX U IJIOCKOCTEHN B




npoctpancTBe. O003HAUEHUS TPSIMBIX U
IJIOCKOCTEMN

10

N3o0pakeHne ceueHnit MIpaMuibl, KyOa v IPU3MBI,
KOTOpPBIE MTPOXOJIAT epe3 ux péopa. M3ob0pakenue
niepeceueHMs MOTyYEeHHBIX TIIOCKOCTEH.
PackpammBanue NOCTPOEHHBIX CEYEHUN Pa3HBIMU
[[BETAMHU

11

N3o0pakeHne ceueHni MupaMuibl, KyOa v IPU3MBI,
KOTOpPBIE MTPOXOJIAT uepe3 ux péopa. M3obdpakenue
niepeceueHMs MOTyYEeHHBIX TIIOCKOCTEH.
PackpammBanue NOCTPOEHHBIX CEYEHUN Pa3HBIMU
I[BETAMHU

12

N3o0pakeHne ceueHnit mupaMuibl, KyOa v IPU3MBI,
KOTOpPBIE MTPOXOJIAT uepe3 ux péopa. M3obdpakenue
niepeceueHMs MOTyYEeHHBIX TIIOCKOCTEH.
PackpammBanue IOCTPOEHHBIX CEYEHUN Pa3HBIMU
I[BETAMHU

13

N3o0pakeHne ceueHnit mupaMuibl, KyOa v IPU3MBI,
KOTOPBIE TPOXOJISIT uepe3 ux péopa. M3obpaxenue
NEepeCCUCHUS MOJTYUCHHBIX IJIOCKOCTEH.
PackpaivBanue MoCTPOEHHBIX CEYEHU pa3HbIMU
oBEeTaMun

14

MeTton cie10B [11sl HOCTPOEHUS CEUEHU M

15

Merton cienoB Juis nocTpoeHus ceueHuil. CBoiicTBa
MePECEUYCHU I PSMBIX U TIIIOCKOCTEH

16

Merton cinegoB st HOCTpoeHust ceueHuil. CBoiicTBa
[IEPECEUCHNU M NPSMBIX U INIOCKOCTEN

17

[TocTpoenue ceuenuii B nupamuze, Kyoe 1mno Tpém
ToukaM Ha péopax. Co3maHue BEHIHOCHBIX YepPTEKEH
Y 3aIIUCh 111ar0B TOCTPOECHUS

18

[TocTpoenue ceuenuii B nupamuze, Kyoe 1mno Tpém
ToukaM Ha péopax. Co3maHue BEIHOCHBIX YepPTEKEH
Y 3aIIMCh 111aroB ITOCTPOECHUS




19

[TocTpoenue ceuenuii B nupamuze, Kyoe 1mno Tpém
ToukaM Ha péopax. Co3maHue BEIHOCHBIX YepPTEKEH
Y 3aIIUCh 111aroB ITOCTPOECHUS

20

[Moctpoenue ceuenuii B nupamuze, Kyoe 1mno Tpém
ToukaM Ha péopax. Co3maHue BEIHOCHBIX YepPTEKEH
Y 3aIIMCh 111ar0B ITOCTPOECHUS

21

[ToBTOpenue mnanumerpun: Teopema o
POMOPLUMOHANIBHBIX oTpe3kax. [logodue
TPEYTOJILHUKOB

22

IToBropenue mranumerpun: Teopema Menenas.
PacyeTsl B ceueHUAX Ha BBIHOCHBIX YEpTEXKaXx.
Hcropus pasBUTHs INIAHUMETPUU U CTEPEOMETPUU

23

KonTtponbsHas pabota "AKCHOMBI CTEPEOMETPHUH.
Ceuenus"

24

B3aumHoe pacnoniokeHue NpsMbIX B TPOCTPAHCTBE.
CxpemuBaromuecs npsimbie. [Ipusnaku
CKpCIIUMBAOINXCS NPAMBIX. HapannenLHHe
psiMbI€ B IPOCTPAHCTBE

25

Teopema 0 CynieCTBOBAaHMH U €JMHCTBEHHOCTH
IIPSIMOM NapAJJIEIbHOU JAaHHOU IIPSIMOM,
IIPOXOJSAIIEH Yepe3 TOUKY IPOCTPAHCTBA U HE
JeXxalen Ha TaHHOU npsMoi. Jlemma o
NIEPECEYCHUH NTAPAIIIENBHBIX MIPSIMBIX INIOCKOCTHIO

26

[TapannensHOCTH Tpex MpsMbIX. Teopema o TpEx
napaJulebHbIX IPAMBIX. TeopeMa o
CKPEIIMBAIOIINUXCS PSIMBIX

27

[TapannensHoe ipoekTHpoBaHue. OCHOBHBIE
CBOICTBA MapaJlIeIbHOTO MPOEKTUPOBAHUSI.
N3o0pakeHne pa3HbIX (GUTYp B TapauIeIbHON
MIPOEKIIUU

28

LentpanpHas MpoeKirs. YToJ C COHANPaBIEHHBIMU
CTOpPOHaMHU. YTOJ MEXAY IPSIMBIMU




29

3ajgauu Ha JOKa3aTeNbCTBO U UCCIEN0BaHUE,
CBSI3aHHBIE C PACIIOJIOKEHHEM MIPSMBIX B
IIPOCTPAHCTBE

30

[lonsTHA: mapaJuIeTbHOCTh NPSMOM U IIOCKOCTH B
npocTtpaHcTie. [I[pu3Hak napanieabHOCTH NPSIMON 1
1ockocTd. CBOMCTBA MapajlIeIbHOCTH MPSMON 1
IIJIOCKOCTH

31

['eomeTpryeckue 3a7aun Ha BBIYUCICHUE U
JTI0OKa3aTelIbCTBO, CBSI3aHHBIE C MapaIeIbHOCThIO
IPSIMBIX U IJIOCKOCTEHN B MPOCTPAHCTBE

32

[TocTpoeHue ceueHus, MPOXOISAIIETo Yepe3 TaHHYI0
NPSIMYIO Ha YepTEkKe U MapajlieIbHOTO APYyron
npsiMoid. Pacu€r oTHOIMIEHU

33

[TapannenpHas npoeKUs, IPUMEHEHHUE IS
MOCTPOCHUS CEUCHUI KyOa U MapajuieNienumne/a.
ColicTBa napajuiesenunea u mpu3Mbl

34

[TapamnensHble uiockocTy. [IpusHaku
NapaAJUIEIbHOCTH JBYX IUNIOCKOCTEN

35

Teopema 0 mapayIeIbHOCTH U €TUHCTBEHHOCTH
MJIOCKOCTH, MPOXOSIIEH Yepe3 TOUKY, He
MPUHAISKATYIO JTAHHOW ITIOCKOCTH U CJICICTBHS
U3 Hee

36

CBolicTBa napauIeIbHbIX INIOCKOCTEN: O
napajyIeIbHOCTHU MPSMBIX NEPECEUEeHUs IpU
NIEPECEUEHNH JIBYX MapaJlIeIbHbIX IUIOCKOCTEN
TpeTbeit

37

CRoiicTBa mapayyIeIbHBIX TNIOCKOCTEH: 00 OTpe3Kax
MnapajiCJIbHBIX MPAMBIX, 3aKJII0OYEHHBIX MCKOY
napajuieJIbHBIMU IJIOCKOCTSIMU; O NepeceueHU
IIPSIMOM C IBYMsI ITAPaJUIEIbHBIMU IIJIOCKOCTSIMU

38

[ToBTropenue: Teopema [lugaropa Ha miaockocTu




IToBTOpEeHUE: TPUTOHOMETPHUS IPAMOYTOJIBHOTO

39 TpeyrojbHUKa

40 CgoiicTBa Ky0a v MPSMOYTOJIBHOTO
napajuieJenunena

41 Brruncnenue IMH OTPE3KOB B KyOe U
PSIMOYTOJIBHOM Tapajuiesenurneie
[leprieHAMKYASIPHOCTH MPAMOUN U TIIIOCKOCTH.

42  Tlpu3HaK NepneHAUKYISIPHOCTH NMPSMOM U
IJIOCKOCTH
[leprieHAMKYIASIPHOCTH MPAMOU U TIIIOCKOCTH.

43  Tlpu3HaK NepneHAUKYISIPHOCTH MPSMOM U
IJIOCKOCTH
Teopema 0 CylIeCTBOBAHMM U €AMHCTBEHHOCTH

44 | npsiMo#, TPOXOJAILEH Yepe3 TOUKY MPOCTPAHCTBA U
NEPIEHIUKYIJIIPHON K INIOCKOCTH

45 [InockocTu u nepneHANKYISIPHBIE UM IPSIMbIC B
MHOTOTpaHHHUKAX

46 [110cKOCTH U MEPIEHANUKYISIPHBIE UM MIPSIMBIE B
MHOTOTpaHHUKAX

47 [Iepnenukymnsap u HakinoHHas. [loctpoenue
NEePIEeHIUKYIIApa U3 TOYKU Ha MPAMYIO

48 [Tepnenaukymnsip u HakioHHas. [loctpoenue
NEepPHEHANKYIISIPA U3 TOYKH HA MPSAMYIO

49 Teopema o Tpéx nepneHAUKYIspax (mpsmast u
oOparHasi)

50 Teopema o TpéxX meprneHAUKYIApax (mpsmast u
obparHas)

51 | Yron Mexay CKpenMBarOIIUMUCS IPSIMbIMHU

59 [Touck neprneHaANKYIIPHBIX HPAMBIX € NOMOLIbIO
NEePHEHANKYISIPHBIX MJIOCKOCTEN

53 | OproroHanbHO€ IPOEKTUPOBAHNE




[Toctpoenue ceuenuii kyoa, mprU3Mbl, MPABUIHHOM

>4 MUPaMUJBI C TIOMOIIBI OPTOrOHAJIBHON MPOEKIIUU

55 [TocTpoenue ceueHuit kyoa, MPU3MBI, nPaBI/IJILHOfI
IIMPAMM/JIBI C TOMOLIBI0 OPTOTOHAJIBHOM MPOEKINH
CuMMeTpHs B IPOCTPAHCTBE OTHOCUTEIIBLHO

56  miockoctu. ITnockoctn cummerpuii B
MHOTOTpaHHUKAX

57 [Ipu3Hak nepneHauKyJISIPHOCTH IPSIMOM U
IJIOCKOCTH KaK CIIEICTBUE CUMMETPUU

58 [IpaBuiibHBIE MHOTOTPAaHHUKH. PacuéTr paccTosHuii
OT TOYKH JI0 MJIOCKOCTHU

59 [IpaBuiibHBIE MHOTOTPAaHHUKH. PacuéTr paccTosHuii
OT TOYKH JI0 MJIOCKOCTHU

60 CriocoObl ONyCTHTD NEPIEHANKYIIAPLL: CHMMETPHA,
CABUT TOYKH 10 NApPAJLIEIbHON NPSIMOU

61 Casur 1o HvenapannenLHoﬁ NpSAMON, U3MEHEHUE
paccTosiHui

62 KonTtponbHas paGOTal'BQsaI/IMHOC pacnc?'nonceHHe
MPSIMBIX U IJIOCKOCTEMN B MPOCTPAHCTBE
[ToBTOpEHME: Yros MexAy MPSMBIMU Ha IJIOCKOCTH,

63 | TPUrOHOMETPHUS B IPOU3BOJIBLHOM TPEYTOJIbHUKE,
TeopeMa KOCUHYCOB

64 [ToBTOpEHME: YrOa MEKIY CKPEIIMBAOIIMMHUCS
IIPSIMBIMU B ITPOCTPAHCTBE

65 I'eomeTpuyeckre METObI BBIYUCIEHUS yriia MEXIY
MPSIMBIMU B MHOTOT'PAHHHUKAX

66 JByrpannbiii yron. CBONUCTBO JIMHEHHBIX YIJIOB
JIBYTPaHHOI'O yTIJia

67 [Tepnenaukymnsipubie iockoctu. CBOKCTBA

B3aUMHO IEPIICHAUKYIISIPHBIX IIJIOCKOCTEN




68

[Ipu3Hak nepneHauKyJISpHOCTH IIJIOCKOCTEN;
TeopeMa O MPSIMOU MepeceueHus IBYX MIOCKOCTEN
NEPIEHIUKYIISPHBIX TPEThEN INIOCKOCTH

69

[IpsiMoyrombpHBII napauienenunesn; Kyo;
M3MEPEHMS, CBOMCTBA MPSIMOYTOJIBHOTO
napajuiesenunena

70

TeopeMa 0 nMaroHanu NpsAMOYTrOJIbHOTO
napajielienuneia v ClIeCTBUE U3 Heé

71

CrepeoMeTpHuueckre U IpUKIaTHbIE 3a/1a4H,
CBSI3aHHBIE CO B3aMMHBIM PACMOI0KEHUEM MPSIMBIX
U TUIOCKOCTH

72

[ToBTOpEHME: CKpELIUBAIOLIUECS MPSMBIE,
napajuiedbHble INIOCKOCTU B CTAHJAPTHBIX
MHOTOTpaHHHUKaX

73

[Tapa mapayenbHbIX IJIOCKOCTEN Ha
CKPELIUBAIOIINXCS MPSAMBIX, PACCTOSTHUE MEXKIY
CKPEIIMBAIOIIMMHUCS TPSAMBIMUA B TTPOCTBIX
CUTYaIUAX

74

PaccrostHyie OT TOYKH 10 INIOCKOCTH, PACCTOSIHUE OT
IPSIMOM 10 IIJIOCKOCTH

75

Brluncienue paccTosHUN MEXIY
CKPEIIMBAOIIHUMHUCS MIPSIMBIMU C IIOMOILBIO
NEePIEHIUKYIISIPHON IIJIOCKOCTH

76

TpéXxrpaHHslil yroj, HEpaBeHCTBA JJIs TPEXTPAHHBIX
yrioB. Teopema ITudaropa, TeopemMbl KOCHHYCOB U
CHUHYCOB JJIsl TPEXTPAHHOIO yria

77

DneMeHTHI ChepUIeCcKOil TeOMETPHUH:
reoJIe3nYEeCKue JINHUU Ha 3emiie

78

KonTponpHas padora "Yrisl u paccrossHus"

79

Cucremaruzanus 3HaHul "MHOTOIpaHHUK U €70
JJIEMEHTHI"




IIupamua. Bunael nupamun. [IpaBunbHas

80 1
nupamuia
]1 ITpusma. [Ipsmast 1 HaKJIOHHAS IPU3MBI. 1
[IpaBunbHas npusma
]2 [Ipsimoit napajuienenunes, NpssMOyTroabHbII 1
napajuienenumnes, Kyo
83 | Beimykible MHOTOrpaHHUKHU. Teopema Ditnepa 1
g4 Brinykibsie MHOTOrpannuku. Teopema Dinepa. 1
[IpaBusibHBIE ¥ TIOJNYIPABUIILHBIE MHOTOTPAHHUKH
85  KontpoawsHas pabora "MHoOrorpaHHuku" 1
86 | IloHaTue BekTOpa Ha MJIIOCKOCTH U B IPOCTPAHCTBE 1
87 | Cymma BEeKTOpOB 1
88 | PazHOCTH BEKTOpPOB 1
89 | IlpaBwio mapanienenunena 1
90 YMHOXEHHEe BEKTOpa Ha YUCIIO 1
9] Paznoxenue BeKTf)pa o 0asucy TpEX BEKTOPOB, HE 1
JeKaUMX B OHOM MIOCKOCTH
92  CkaysipHO€ MPOU3BEIICHUE 1
93 Boruncnenue yria Mexay BEeKTOpaMu B 1
IIPOCTPAHCTBE
94 | Ilpocreiinue 3a1a4u ¢ BEKTOpaMHU 1
95 | Ilpocreiimue 3a1a4u ¢ BEKTOpaMHU 1
96 Ilpocreiimme 3a1a4u ¢ BEKTOPAMHU 1
97  Ilpocreiimne 3a1a4u ¢ BEKTOPAMHU 1
98 | O0001IEeHNE U cCUCTEMATU3ALMs 3HAHUN 1
99 | O0001IEeHNE U CUCTEMATU3aLMs 3HAHUN 1
100 HToromast KOHTpPOJIbHAS paboTa 1
101  HToromast KOHTpOJIbHAS paboTa 1
102 | O6o61IeHre U cucTeMaTU3alus 3HaHUN 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102




11 KJIACC

KoJsmnyecTBo 4acoB JJIeKTPOHHbIE
Ne [dara nu(ppoBbIe
- Tema ypoka KoHTpoabHBI IIpakTnvecku
n/n yp Bcero 0 g? ¢ p e eckne u3ydyeHusi oOpa3oBaTejibHbIE
a00ThI a00ThI
p p pecypcsl
1 IToBTOpenue Tembl "KoopnuHaTel BEKTOpa HA 1
IJIOCKOCTH U B IPOCTpaHcTBe"
) [ToBTOpenue temsl "CkansipHoe TPOU3BEICHUE 1
BEKTOPOB"
3 IToBTOpeHue TeMbl "Bhraucienue yria Mexay 1
BEKTOpPAMHU B MPOCTPAHCTBE"
4 [ToBTOpEeHue Tems! "YpaBHEHHUE NIPSAMOI, |
MPOXOJIAIIEH yepe3 ABE TOUKU"
5 VYpaBHEHHE INTIOCKOCTH, HOPMaJlb, YyDaBHEHHE 1
MJIOCKOCTH B OTPE3Kax
6 VYpaBHEHHE INTIOCKOCTH, HOPMaJlb, YyDaBHEHHE 1
MJIOCKOCTH B OTPE3Kax
7  BekTopHOE NpOU3BEICHUE 1
] JInHeliHbIE HEPABEHCTBA, JIMHEIHOE 1
IpOrpaMMHUpPOBaHUE
9 JIvHeitHbIe HEpaBEHCTBA, TUHEIHOE 1
IporpaMMHUpPOBaHUE
10 AHaIIMTUYECKHE METO/IbI pacy€Ta yriia Mex1y |
IPSIMBIMU B MHOTOI'PAHHHMKAX
AHaMTAYECKHE METOJBI pacuéra yriia Mex,I
11 1
IJIOCKOCTSIMU B MHOTOTPaHHHUKAX
12 dopMyna pacCTOSIHUAA OT TOYKH JI0 TUIOCKOCTH B 1
KOOpPJIMHATAX
13 Haxoxaenne paccTostHuid OT TOUYKHU 10 TVIOCKOCTH B 1

KyOe




HaxoxeHnne paccTostHuid OT TOUYKHU 10 TJIOCKOCTH B

14 MPaBWIHLHON TUPaAMHUJIE

15 KontpoabsHas pabora "AHanuTrdeckas reoMmeTpus'

16 CedeHusi MHOTOTPAHHUKOB: CTaHAapTHEIE
MHOTOTpaHHUKHU

17  CeueHus MHOTOTPaHHUKOB: METOJ] CJIEJIOB

18 CedeHust MHOTOTPAHHUKOB: CTaHAApTHBIE §
TJIOCKOCTH, TTEPECeYEHUs MIPSIMBIX U TJIOCKOCTEH

19 [TapamienbHble IPsIMbIE U JIOCKOCTH:
napajuieIbHbIe CEUSHUS

20 HapannenvaLIe MPSIMBIE M TUIOCKOCTH: PacuéT
OTHOIICHUH

71 [TapannenbHble NpsIMbIE U MIIOCKOCTH: YIIIBI MEXIY
CKPEITUBAIOIIMMHUCS TTPSIMBIMHU
[TepneHauKyISIpHBIC TTPSIMBIE U TTOCKOCTH:

2 CTaHI[apTHIzIG napsl MEePIEHIUKYISIPHBIX
MJIOCKOCTEH M MPSMBIX, CAMMETPUH
MHOTOIPAaHHUKOB

73 [lepnieHauKysipHBIE IPSIMBIE U TUIOCKOCTHU:
TeopeMa O TpeX MepreHIuKYIsIpax

24 [lepnieHauKyAsipHBIE IPSIMBIE U TUIOCKOCTHU:
BBIYHCIICHHS JIUTMH B MHOTOTPaHHUKAX

75 [ToBTOpEHME: TUIOIIAAN MHOTOYTOJIbHHKOB,
dbopMyITBI TSI TUTOINACH, COOOpaKEHUS TI0100US

2% [ToBTOpEeHMe: TIIOLIAANM MHOTOYTOJIbBHUKOB,
(bOopMYIIBI IS TUTOIITAICH, COOOpaKeHUs TOA00HUS

27 [ToBTOpEHME: TUIOIIAAN MHOTOYTOJIbHHKOB,
dbopMyITBI TSI TUTOINACH, COOOpaKEHUS TI0100US
[lnomany ceyeHnii MHOrOrpaHHUKOB: TUIOLLAIN

28 | TOBEPXHOCTEH, pa3pe3aHus Ha YaCTH, COOOpaKEHUS

nonoous




[lnomany ceyeHnii MHOrOrpaHHUKOB: TUIOLLAIN

29 | TOBEpXHOCTEH, pa3pe3aHus Ha YaCTH, COOOpaKEHUS
mog00ust

30 KonTtponsnas padora "[loBTopenue:
MHOTOTPAHHUKH, CEYEHUSI MHOTOI'PAHHUKOB"

31 O0BEM Tema. O0BeM PSIMOYTOIILHOTO
napaJuieNienumne1a

37 3amaun 00 yaBoeHUHU Ky0a, 0 KBaapaType Kyda; o
TPUCEKIUH yTiia

33 CrepeoMeTrpuueckre 3aauu, CBI3aHHbIE C 00bEMOM
MPSIMOYTOJIBHOTO TIapaJuIeTIe e /1a

34 [Tpuxnanueie 3a1a4u, CBSI3aHHBIE C BBIYUCICHUEM
00BEMa MPSMOYTOILHOTO MapalIeNenuIe1a

35 | O0BéM mpsIMON TPU3MBI

36 CrepeoMeTpHUeCKUE 3a/]a4H, CBSI3aHHBIE C
BBIUKCICHHEM 00BEMOB MPSAMOI MPU3MBI

37 [Tpuxnanueie 3a1a4m, CBI3aHHbIE C 00BEMOM
MPSIMOU IPU3MBI
Brruncnenne 00bEMOB TeN ¢ TOMOIIBIO

38 | ompenenénHoro uHTerpana. O0bEM HaKIIOHHON
MIPU3MBI

39 Boruncnenne 060bEMOB Tel ¢ TOMOIIBIO
onpeaenéuHoro uurerpaita. O0bEM MupamMuIbI

40 ®opmyna o6bpéMa mupamuibl. OTHOIIEHHE 00BEMOB
ApaMuJ] C OOITUM YTIJIOM

41 ®dopmyna o0bEMa upamuasl. OTHOIIEHHE 00BEMOB
OUpaMUJI C OOIIUM YTIIOM
CrepeoMeTpHUeCKUe 3a]]a4H, CBSI3aHHBIE C

42 . o
00BbEMaMH HAKJIIOHHOM MPU3MBbI

43 CrepeoMeTpHuecKUe 3a]a4H, CBSI3aHHbIE C

00BEMaMH HUpaMUIBI




[Ipuknanueie 3aaauu o Teme "OO0bEMBI TEN",

a4 CBSI3aHHBIE C 00BEMOM HAKIIOHHOM MPU3MBI

45 [Tpuknagasie 3agaun 1o Teme "O0bEMBI Ten",
CBSI3aHHBIE C 00BEMOM MHPAMUJIBI

46 [Ipumenenne 00bEMOB. Brrunciaenne paccTosHUsS
IO TNIOCKOCTH

47 | KontpoisbHas pabora "O0bEM MHOTOrpaHHHKA"

48 HI/IJ‘II/IH,I[pI/I‘IeCKaf{ MMOBEPXHOCTh, 00pasyromme
HUJTUHIPUYECKOU MOBEPXHOCTH

49 Humuaap. [psmoit kpyrooit munuuap. [1nomans
MOBEPXHOCTU LUIUHIPA

50 Konunueckast TOBEpXHOCTh, 00pa3yromme
KOHMYECKOU moBepXHOCTH. KoHyc

51 CedeHue KOHyca MIOCKOCTHIO, TapalIeIbHON
INIOCKOCTH OCHOBAHUS

57 Ycetlfc'HHLII?I KoHyc. M300pakxeHne KOHYCOB U
yCEUEHHBIX KOHYCOB

53 [Tnomaas 60KOBOM MOBEPXHOCTH M MTOTHOM
MOBEPXHOCTU KOHYCa

54 [Tnomaas 60KOBOM MOBEPXHOCTH M MTOTHOM
MOBEPXHOCTU KOHYCa
CrepeomeTpuueckue 3aj1a4i Ha 10Ka3aTeIbCTBO U

55 | BbIYMCIIEHHE, NOCTPOCHUEM CEYEHUN [IUIUHIPA,
KOHYyca
CrepeomeTpuueckue 3aJ1a4 Ha 10Ka3aTeabCTBO U

56 | BBIYMCIIEHHE, MOCTPOCHUEM CEYEHUM [IUINHIPA,
KOHYyca

57 | IlpuknagHele 3a/1a4, CBSI3aHHBIE C HUIUHIPOM

58  IlpuxnanHble 3a/1a4u, CBI3aHHBIE C LIUIUHIPOM

59 | Cdepa u map




ITepeceuenue cdeps! U mapa ¢ IIOCKOCTHIO.

60  Kacanue mapa u cepsl uiockocTbro. Bua u
n300pakeHue mapa
[lepeceuenue chepsl u m1apa ¢ IIOCKOCTHIO.

61  Kacanue mapa u cepsl uiockoctoro. Bum u
n300pakeHue Imapa

62 | YpaBuenue chepsl. [Lnomans chepsl u e€ yacrei

63 | Cummerpus chepsl 1 mapa
CrepeoMeTpHuueckre 3aJaui Ha J0Ka3aTeIbCTBO U

64  BBIUKCIICHUE, CBA3aHHBIC CO CHEPO U mapom,
IIOCTPOEHUEM UX CEYEHMH MIIOCKOCTHIO
CrepeoMeTpHuueckre 3ajaui Ha J0Ka3aTebCTBO U

65 | BBIYMCIICHHUE, CBSA3aHHBIE CO c(epoil U mapom,
MOCTPOCHUEM UX CEYEHMI MIOCKOCTHIO

66 [Ipuknagaeie 3a0a9u, CBSI3aHHbIE CO chepoit
1apoM

67 [ToBTOpEHME: OKPYKHOCTH HA IIJIOCKOCTH,
BBIUKCJICHHSI B OKPY>KHOCTH, CTaHAAPTHBIE TI0100Ms

63 Paznuuynble KOMOMHALIMY TEN BpallleHUs U
MHOTOIPAaHHUKOB

69 | 3anmauu no teme "Tena U MOBEPXHOCTH BpalleHUs"

70 | 3agaum mo Teme "Tena M MOBEPXHOCTH BpalleHUs"

71 KOHTpOJ‘IBI'-'IaSI pabora "Tena u MOBEpXHOCTH
BpallleHus

7 O0béMm mnuHIpa. Teopema 06 00bEME PSAMOTO
WIMHIpA

73 Boruncnenne 00bEMOB Tel ¢ TOMOIIbIO
onpeaenéuHoro uurerpaita. O0bpEM KoHyca

74 | Ilnomaau GOKOBOYW M MOJTHON MOBEPXHOCTH KOHYCA

75 CrepeoMeTpUUeCKUE 3a]1a4H, CBA3aHHbIE C

BBIYHMCIICHHEM 00BEMOB ITUIIMHAPA, KOHYCa




76

[puxnagnasie 3anaun no Teme "OOBEMBI U TUIOIAAN
MOBEpXHOCTEN Ten"

77

O0BEM 11apa u mapoBoro cekropa. Teopema 00
o0béMe mapa. [lnomans chepsl.
CrepeoMeTpHUECKHUE 3a/1a41, CBSI3aHHBIE C
BBIYUCIICHHEM 00BEMOB I11apa, MIAPOBOTO CETMEHTA
U IIAPOBOTO CEKTOPa

78

[Tpuknagasie 3agaun 1o Teme "O0bEMBI TEn",
CBsI3aHHBIE C 00BEMOM IIapa U MIOMIAABI0 CEPHI.
COOTHOILICHHS MEXKY TUIOIIAIIMU TOBEPXHOCTEN U
00BEéMaMH TOJOOHBIX TET

79

[TonoOHBbIe Tena B mpocTpaHcTBe. M3mMeHeHue
00béma npu mogoo6uu. CrepeoMeTpuyecKre 3a1a49H,
CBSI3aHHBIE C BHIUMCIIEHUEM O0BEMOB TEN U
MJI0IIAIe TOBEPXHOCTEN

80

KonTtponbnas padota "Ilnomaayn moBepXHOCTH U
00BEMBI KpYyTIIbIX Ten"

81

JBmwxenus mpoctpancTBa. OTOOpaskeHHS.
JIBmxeHus 1 paBeHCTBO (uryp. Odume cBoiicTBa
IBIDKEHUN

82

Buae! nBukeHmit: napamienbHbIN IEPEHOC,
ueHTpaana;I CI/IMMeTpI/ISI, 3epKaJII:Ha$I CI/IMMeTpI/ISI,
MOBOPOT BOKPYT HPsIMOM

83

[IpeobpazoBanus momoowus. [Ipsmas u cepa
Ditnepa

84

FGOMeTpI/I‘IeCKI/Ie 3ala41 Ha MPUMCHCHUC NBHUKCHUA

85

KonTtponpHas padora "BekTopsl B mpocTpancTse”

86

O6o06matomee moBTopeHue 11 MOHITHIT 1 METOI0B
Kypca reomerpun 10—11 knaccos, cuctemaTu3anms
3HaHui: "[lapannenbHOCTh NPSIMBIX U INIOCKOCTEHN B
npocTpaHcTae”
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O6o6maromee nopropenue 11 moHSITHII U METOIOB
Kypca reomerpun 10—11 knaccoB, cucremaTuzanus
3HaHM: "BekTopsl B pocTpaHcTBe"

88

O6o6maromee nopropenue 11 moHITHII U METOIOB
Kypca reomerpun 10—11 knaccoB, cucremaTuzanus
3HaHM: "BekTopsl B mpocTpaHcTBe"

89

O6o6maromee nopropenue 11 moHSITHII U METOIOB
Kypca reomerpun 10—11 knaccoB, cucremaTuzanus
3HaHuii: "OO0beM MHOTOTpaHHHKA"

90

O6o6maromee nopropenue 11 moHSITHII U METOJIOB
Kypca reomerpun 10—11 knaccoB, cucremaTuzanus
3HaHuii: "OO0beM MHOTOTpaHHHUKA"
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O6o6maromee nopropenue 11 moHSITHI U METOIOB
Kypca reomerpun 10—11 knaccoB, cucremaTuzanus
3Hanui: "Ilnomanayu mnoBepxXHOCTH U 0OBEMBI
KpyIJibIX Ten"

92

O6o6maromee nopropenue 11 moHSITHII U METOIOB
Kypca reomerpun 10—11 knaccoB, cucremaTuzanus
3Hanuil: "Ilnomanayu mnoBepxHOCTH U 0OBEMBI
KpyIJibIX Ten"

93

HroroBasi koHTpOIbHAs paboTa

94

HroroBasi koHTpOIbHAs paboTa

95

[ToBTOpEHME, 000OIIIEHNE U CUCTEMATH3AIIHS
3HAHUU

96

Hcropus pasBUTHs CTEPEOMETPUM KAK HAYKH U €€
POJIb B Pa3BUTUHU COBPEMEHHBIX MHIKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

97

HcTopust pa3BUTHS CTEPEOMETPUH KaK HAyKH U €€
pOJIb B pa3BUTUU COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI




Hcropus pasBUTHs CTEPEOMETPUM KAaK HAYKH U €€
98  poJsib B pa3BUTUM COBPEMEHHBIX HHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

Hcropus pasBUTHs CTEPEOMETPUM KAK HAYKH U €€
99  posib B pa3BUTUM COBPEMEHHBIX HHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

Hcropus pasBUTHs CTEPEOMETPUM KAK HAYKH U €€
100 | posib B pa3BUTHU COBPEMEHHBIX MHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

Hcropus pasBUTHs CTEPEOMETPUM KaK HAYKH U €€
101 | posib B pa3BUTHUH COBPEMEHHBIX MHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

Hcropus pasBUTHs CTEPEOMETPUM KAK HAYKH U €€
102 | posib B pa3BUTHUU COBPEMEHHBIX MHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJOTUI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102
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