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MNOACHUTEJIBHASA 3AIIMCKA

["'eomeTpus siBIseTCS OOHUM U3 0A30BBIX KypCOB Ha YPOBHE CPEHETO OOIIErOo
oOpa3oBaHMs, TaKk KakK OO0ECIeYMBAaE€T BO3MOKHOCTb HW3YUYEHHUS JUCLUUIUIMH
€CTECTBEHHO-HAYYHOM HAIIPABJIICHHOCTM M MPEIMETOB T'YMAaHHTAPHOIO ILIMKJIA.
[TockonpKy JTOTHYECKOE MBILIUIEHUE, (POpMHUpyeMOe PU U3yYEHUH 00y4arOIUMUCS
NOHATUMHBIX OCHOB TE€OMETPUM, IIPHM JOKA3aTeIbCTBE TEOPEM M ITOCTPOCHUU
LIEIIOYKH JIOTHYECKUX YTBEPKICHUN IIPU PELICHUU T€OMETPUIECKUX 3a/1a4, YMEHHE
BBIJIBUTaTh W ONPOBEPraTb T'MIOTE3bl HENOCPEICTBEHHO HCIOJIB3YIOTCS IpHU
pellleHnH 3a]a4 eCTECTBEHHO-HAYYHOTO LIUKJIA, B YACTHOCTU (PU3MUYECKUX 3a/a4.

Llenb ocBoeHus nmporpamMmbl yueOHOTo Kypca «['eomerpus» Ha yriyOoaéHHOM
YPOBHE — pa3BUTHE UHIUBUAYAIbHBIX CIIOCOOHOCTEN 00yUaroUMXcs IPU U3YyYEHUN
r€OMETPUH, KaK COCTaBJSIONICH TMpeaMeTHoW objacth «MaremaTtuka U
uHpOopMaTHKa» yepes obecreueHue BO3MOKHOCTH IPUOOPETEHHS U CTIOJIb30BaHUS
0osee ri1y0OKMX reOMETPUYECKUX 3HAHUM U IeUCTBUMN, CrIeU(UIHBIX T€OMETPUH,
¥ HEOOXOAUMBIX JIJISl YCIIEUTHOTO MPOo(ecCHOHaIBHOTO 00pa30BaHusl, CBSI3aHHOTO C
VCIIOJIb30BaHUEM MATEMATHKH.

ITpuoputeTHbIMM 3a7ayaMu Kypca TE€OMETPUM Ha YIIIyOJIEHHOM YpOBHE,
pPaCIIMPSIIONIMMH U YCUIIUBAIOIIUMH Kypc 0a30BOr0 ypOBHS, SIBISIFOTCSI:

paclMpeHue NMpPeaCcTaBIeHUsl O T€OMETPUM KaK 4aCTH MHUPOBOM KYJIBTYPBI U
(opMUpPOBaHKE OCO3HAHUS B3aMMOCBS3M FT€OMETPUH C OKPYKAIOLIUM MHPOM;

(opMUpOBaHME TMPEACTABICHUS O MPOCTPAHCTBEHHBIX (QUIYypax Kak o
BOKHEHIINX MATEMAaTHYECKUX MOJEISAX, MO3BOJIIIOLIMX ONMUCBHIBATH M M3ydaTb
pa3HbIE SBJICHUS OKPYKAOLIEr0 MUPA, 3HAHUE MTOHATUMHOTO armapara no pasaeiy
«CtepeomeTpus» yueOHOTO Kypca reOMeTpuu;

(¢opMUpOBaHHE  YMEHHUS  BJIAJIETh  OCHOBHBIMM  HOHATUSAMH O
IPOCTPAHCTBEHHBIX (UIypaX U MX OCHOBHBIMM CBOWCTBAMH, 3HAHUE TEOPEM,
dopMynl U yMEHHE UX MPUMEHSTb, YMEHHs JOKAa3bIBaTh TEOPEMBbI M HAXOJUTh
HECTaHIapTHbBIE CIIOCOOBI pelIeHUs 3a/1a4;

dbopMupOBaHHE YMEHHUS paclio3HaBaTh HA YEPTEXKAX, MOJACIAX U B pealbHOM
MHUpPE MHOTOTPaHHUKHM M Te€ja BpallCHUs, KOHCTPYHUPOBATH I'€OMETPUUYECKUE
MOJCIIN;

¢bopMupOBaHHE MOHMMAaHUS BO3MOXKHOCTH aKCHOMAaTHYECKOTO MOCTPOEHUS
MaTeMaTHYECKUX TEeOpHil, (OPMUPOBAHHUE MOHMMAHHUS POJU AKCHUOMATHKH MpU
IIPOBEJICHUM PACCYKICHUH;

(opMHUpOBaHNE YMEHHMs BIAJAETh METOJAMHU J0Ka3aTeIbCTB U AJITOPUTMOB
pelIeHus, YMEHHsI UX IPUMEHSATh, IPOBOJANUTH JOKA3aTEIIBHBIC PACCYKACHUS B XOAEC
pelmeHnss CTepEeOMETPUYECKUX 3aJad M 3aJad C IPAKTUYECKUM COJEPKAHUEM,
¢opMupOBaHHE TPEICTaBICHUS O HEOOXOJUMOCTH  JOKA3aTeNbCTB  IPHU



000CHOBaHMH MAaTEeMATHUYECKUX YTBEPKICHUIN M POJTH aKCHOMATHUKH B TIPOBEICHUN
JEAYKTUBHBIX PACCyKICHUN;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTEIUICKTyJIbHBIX MW  TBOPYECKHX
CIOCOOHOCTEN 00yYaroumxcsi, MO3HABATENIbHON aKTUBHOCTH, MUCCIEI0BATEIbCKUX
YMEHUM, KpUTUYHOCTU MBIIIICHUS, UHTEpPECA K U3YUEHUIO T€OMETPUU;

dbopmupoBanrue (PYHKITMOHAIEHONW TPAaMOTHOCTH, PEJICBAHTHOW TEOMETPHH:
YMEHUSI pPACloO3HABATh TMPOSBICHUS TEOMETPUUYECKUX TMOHSATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B peajbHBIX KM3HEHHBIX CUTYallUsX U MPU U3YUYECHUU APYTHX
y4eOHBbIX TPEIMETOB, MPOSBICHUS 3aBUCHUMOCTEH U  3aKOHOMEPHOCTEM,
MOJICJIMPOBAHUSl PEATBHBIX CHUTYAlMi, HCCIEAOBAHHUS TOCTPOCHHBIX MOJEIEH,
WHTEPIPETALNN TTOTYYECHHBIX PE3YJIHTATOB.

OCHOBHBIMH COZIEP’KAaTEIBLHBIMHU JIMHUSAMHA y4eOHOTO Kypca «['eomerpus» B
10-11 xmaccax sBusaworcs: «lIpsiMble M IUIOCKOCTU B MPOCTPAHCTBEY,
«MHuororpannukn», «Tema Bpamenus’», «BekToppl U KOOpAMHATHI B
MIPOCTPAHCTBE», «J|BUIKEHUS B MPOCTPAHCTBEY.

CohopmynupoBanHoe Bo PI'OC COO TpeOoBaHHE «yMETh OMNEPUPOBATH
MOHATUSIMIY», PETICBAHTHBIMU T€OMETPHUH Ha YIIIYyOJIEHHOM ypoBHE 00y4ueHus B 10—
11 knaccax, OTHOCUTCSI KO BCEM COJEp)KaTEIbHbIM JMHUSAM Y4eOHOro Kypca, a
dbopMHpOBaHUE JIOTMYECKUX YMEHUH  paclpeiensercs He  TOJbKO 10
CoJIep KaTeNIbHBIM JIMHHSAM, HO U 10 Tojam oOydenus. ConmeprkaHue o0pa3oBaHus,
COOTBETCTBYIOIIEEC TMPEIMETHBIM pe3yjbTaTaM ocBoeHus DenepanbHON padoueit
MpOTpaMMBbl, paclpefeEHHbIM 10 ToJaM OOYy4YeHHS, CTPYKTYpPUPOBAHO TaKUM
00pa3oM, 4TOOBI KO BCEM OCHOBHBIM, NMIPUHIUIHAIBLHBIM BOIIPOCAM O0YyYarOITUECs
oOpamiajiucb  HEOJHOKpPATHO. TO TO3BOJISIET OpPraHU30BaTh  OBJIAJICHUE
r€OMETPUYECKUMHU MOHATUSIMU M HaBBIKAMU TMOCJIEI0BATEIHLHO U TIOCTYIATEIBHO, C
COOJTIO/IEHNEM MPUHIIUITA TTPEEMCTBEHHOCTH, @ HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CHUCTEMY IeOMETPUUYECKUX MPEACTaBICHUM OOyYaromUXCsl, paCIIUPss U yriryOsis
e€, o0pasyst MpOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexon kK U3y4EHUIO TEOMETPUHN Ha YTIIyOJIEHHOM YPOBHE TIO3BOJISIET:

co3math  ycrnoBus i auddepeHnmanu  oOy4eHHS, TOCTPOCHUS
WHIUBUYAIbHBIX ~ 00pa30BaTeNbHBIX MPOTPAaMM, OOECTIEUUTh YIIIYOJIEHHOE
U3y4YeHUE T€OMETPUH KaK COCTaBIIAIOIIEH yueOHoro npeamera «MareMaTukay;

MNOATOTOBUTH OOYYAIOMIMXCA K TNPOJOJIKEHUIO M3YyYEHUS MATeMaTHKU C
yaéToM BbIOOpa Oynmymiel mpodeccun, obOecreuynBas MPEEMCTBEHHOCTh MEXKIY
o0muM 1 ipoeccroHaTEHBEIM 00pa30BaHUEM.

Ha wusyuyenue yueOHoro kypca «['eomerpus» Ha yriayOJIEHHOM YpOBHE
otBoautcs 204 yaca: B 10 kimacce — 102 ygaca (3 yaca B Henento), B 11 kiacce — 102
yaca (3 yaca B HEJIEIIIO).



COJAEPXKXAHME OBYUYEHUA
10 KJTACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  NIOHATHS  cTepeoMeTpud. Touka, ImpsMas, IUIOCKOCTD,
npocTpaHcTBo. IloHsATHE 00 aKCMOMaTHYECKOM IOCTPOEHUH CTEPEOMETPUU:
aKCHOMBI CTEPEOMETPHUH U CIEACTBUSA U3 HUX.

B3anmHOoe pacnosiokeHrne MNpsMBIX B NPOCTPAHCTBE: IIEPECEKAIOIIHECH,
IapajulesIbHble M CKpelMBaromuecs npsMmble. [Ipu3Hakm cxpemmBaromuxcs
npsmeIx. [lapamiensHOCTh NIPSMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: NapaJlICIbHbIC
IIPSIMBIE B IPOCTPAHCTBE, MAPAIUICIIBHOCTD TPEX MPSAMBIX, IAPAJUIEIbHOCTD PAMON
U 1ockocT. [lapannenbHoe M IEHTpaJbHOE MPOEKTUPOBAaHUE, N300pakeHHe
¢uryp. OcHOBHbIE CBOWCTBa MapajlIeIbHOIO MPOEKTUpOBaHusA. I3o0pakeHue
buryp B mapayuieqbHON MPOEKIUU. YTIbl C COHANPABICHHBIMH CTOPOHAMH, YTOJl
MEXIy NPSAMBIMH B IPOCTPAaHCTBE. [lapayienbHOCTh IIIOCKOCTEN: NapajljiebHbIC
TUIOCKOCTH, CBOMCTBA MapajuIeIbHbIX TUIOCKOCTEM. [Ipocreiimmue
OPOCTPAHCTBEHHbIE (GUTYpPhl Ha IUIOCKOCTHU: TETpaj’ap, MNapajulesenumnen,
MMOCTPOEHUE CCUCHUM.

[lepnesaAMKYJIPHOCTD NPSIMOM M IJIOCKOCTH: MEPIEHIUKYJISIPHBIEC NIPSMBIE B
IIPOCTPAHCTBE, MpsAMBIC MAPAJUICIBbHBIC W NEPHEHAMKYJSAPHBIE K IIJIOCKOCTH,
IIPU3HAK NEPNECHAMKYJIIPHOCTH NPSIMOM M IUIOCKOCTH, TeopemMa O MNpsIMOU
NIEPIECHINKYJIAPHON IIJIOCKOCTH. OpToronajibHoe IIPOEKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKH 10 IIJIOCKOCTH, PACCTOSTHUE
OT IPSIMOH J10 TIIOCKOCTH, MMPOEKIMS (PUTyphl HA TUIOCKOCTb. IleprneHnuKynsapHoCTh
TUIOCKOCTEN: MPU3HAK MEPIECHAUKYISPHOCTU JBYX IJIOCKOCTEN. Teopema o TpEX
NIEPIICHIUKYJIAPAX.

Yriael B NPOCTPAHCTBE: YroJl MEXAY IPSAMOW M INIOCKOCTBIO, IBYTPAHHBIN
yTOJl, JUHEWHBIA YTOJI ABYTPAHHOTO yrila. TPEXIpaHHBIM U MHOTOI'PAHHBIE YTJIBI.
CBoMCTBa INIOCKUX YIVIOB MHOIOIpaHHOTO yriia. CBOMCTBA INIOCKUX U ABYTPaHHBIX
YTJI0B TPEXTPaHHOIO yria. TeopeMbl KOCHHYCOB M CHHYCOB ISl TPEXTPAHHOIO YIJIA.

MHororpaHHuKHU

Bunel MHOTOrpaHHuMKOB, pa3BEpTKa MHOrorpanHuka. lIpusma: n-yrosbHas
npu3Ma, psiMasi 1 HaKJIOHHAs MPU3MBbI, OOKOBasi U MOJHAsl MOBEPXHOCTh IPU3MBI.
[Tapaienenune 1, TpsMOYTOJIbHbBIN MapaJICTICIUNE]] U €T0 cBoiicTBa. KpaTuaiiiue
IIyTH Ha IIOBEPXHOCTM MHOrorpaHHuka. Teopema Oiutepa. IIpocTtpaHcTBeHHas
teopeMma [Iudaropa. [Ilupamuaa: n-yronbpHast nupamuia, NpaBuiIbHas U yCeUEHHAS
nupamuel. CBoiictBa péOep M OOKOBBIX TpaHed MPABWIBHON NHUPaMUIBL.
[IpaBriibHBIE MHOTOIPDAHHUKH: TPaBWJIbHAs MNpPHU3Ma W IpaBWIbHAsA MHPAMHIA,



paBUJIbHAS TPEYTOJIbHAS TMPAaMU/IA U TPABUIILHBIN TETpadip, Kyo. [Ipencrasienue
O IPABWIbHBIX MHOTOTPAHHUKAX: OKTa’Ap, NOJCKAdIP U UKOCASIP.

Brruucienne 5SaeMEHTOB MHOTOTPAHHUKOB: pEOpa, AMAroHa M, YTJIbl.
[Inomans OOKOBOW TOBEPXHOCTH U IIOJTHOM TMOBEPXHOCTH MPSIMON TPU3MBI,
TJI0IIIa/1b OCHOBAHUM, TEOpeMa 0 O0KOBOM MOBEPXHOCTH MPSIMOM Tpu3Mbl. [Lnomans
OOKOBOW TMOBEPXHOCTH M TIOBEPXHOCTH NPABWJIHHOW TMHPAMUIBI, TEOpeMa O
IJTOIIA YCEUYEHHOM TUPAMU/IBI.

CumMmeTpuss B NOpPOCTPAHCTBE. DJIEMEHTbl CHUMMETPUM  MPABUIIBHBIX
MHOTOTPaHHUKOB. CUMMETpUsT B TMPAaBWIBHOM MHOIOTPAaHHUKE: CHMMETPUS
napajuielienuneaa, CUMMETPHUS MPAaBWIbHBIX MPHU3M, CUMMETpPUS MPaBUIbHOU
MMAPAMUBI.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

[loHATHS: BEKTOp B INPOCTPAHCTBE, HYJEBOW BEKTOP, MJIMHA HEHYJIEBOIO
BEKTOpa, BEKTOpPbl KOJUIMHEApPHbIE, COHANpPAaBJIEHHBIE U MPOTUBOIOIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PaBEHCTBO BEKTOPOB. [[€UCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAHHE BEKTOPOB, CyMMa HECKOJIBKHUX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
yucno. CBOKWCTBA CIO0KEHUSI BEKTOPOB. CBOMCTBa YMHOXEHHUSI BEKTOpPA HA YHUCIIO.
[ToHssTME KOMIUJITaHApHBIE BEKTOPHI. lIpH3HAK KOMIUIAHAPHOCTHU TPEX BEKTOPOB.
[IpaBuno mapawienenunena. TeopemMa O Pa3lOKEHUUM BEKTOpA IO TPEM
HEKOMIUIAHApHbIM  BekTopaM. [IpsiMoyrosibHasgs  cucrema  KOOpAMHAT B
npoctpancTBe. KoopaumHatel BekTopa. CBsi3b MEXIYy KOOpPJIMHATAMHU BEKTOpa U
KOOpJIMHATAMH TOYEK. YTOJ MeXIy Bekropamu. CKalsipHOE MNPOU3BEIACHUE
BEKTOPOB.

11 KJIIACC

Tesa Bpalmenus

[TonsiTHsI: IWUIMHApUYECKAs TOBEPXHOCTh, KOHHMYECKas IOBEPXHOCTH,
cheprueckas TMOBEPXHOCTh, OOpa3ymollue TMoBepXHOCTe. Tena BpalleHus:
WIMHIP, KOHYC, YCeUEHHBIN KOHYC, cdepa, map. Bzanmuoe pacnosnoxenue cheps
U TJIOCKOCTH, KacaTellbHas MIIOCKOCTh K chepe. M300paxkenue Ten BpalleHus Ha
wiockocTH. Pa3BépTka nunuHapa u konyca. CuMMmeTpus cepsl U mapa.

O06bEM. OcHOBHBIE CcBOMCTBa 00BEMOB Teil. TeopemMa 00 o00bEME
IOpSIMOYTOJIBHOTO TMapajienenumneqa u cienctsus u3 He€. O0bEM mnpsMod U
HAKJIOHHOM NpU3MbI, HWIMHJpPA, MUpaMUabl U KoHyca. O0bEM 1apa U I1apoBOTO
CETMEHTA.

KoMmOuHanmu Tenm BpamieHuss ¥ MHOTOTpaHHUKOB. [Ipu3ma, BnucaHHas B
WIMHIpP, ONHCaHHAas oOKojio uwiuHapa. Ilepeceuenue cdepsr u 1mapa ¢
wiockocThio. Kacanue mapa u cdepsl miockocTeio. [loHsATHE MHOTOrpaHHUKA,
OMMCAaHHOTO OKOJO cdepbl, cdepbl, BIHCAHHON B MHOTOIPAaHHUK WJIH TEJIO
BpaIllCHUS.



[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHyCA, TUIOMAaAh chephl U e€ yacTel.
[Tomobue B mpoctpanctBe. OTHOImIEHWE OO0BEMOB, IJIOMANCH TMOBEPXHOCTEH
nonoOHbIx ¢uryp. IIpeoOpa3zoBanue momobus, romoretus. Pemenue 3agau Ha
IJIOCKOCTH C UCIIOJIb30BAHUEM CTEPEOMETPUUYECKUX METO/IOB.

[TocTpoenue ceyeHnit MHOTOTPAaHHUKOB U TEJ BPAILIEHUS: CEUCHUS IIMIIMH]IPA
(mapaJyienbHO W MEPHEHAUKYISIPHO OCH), CEYeHUs KOHyca (mapajuiesibHbIe
OCHOBAHHIO U MPOXOJIAIINE YEPE3 BEPUIMHY), CEUYEHHUS 1Iapa, METOJIbI IOCTPOEHUS
CEUYEeHMIl: METOJ| CJIEJ0B, METOJI BHYTPEHHETO MPOEKTUPOBAHUS, METOJI MEpEeHoca
CEKYILEH TTOCKOCTH.

BeKTOpbI M KOOPAMHATHI B IPOCTPAHCTBE

Bexkrtopsl B npoctpancTBe. Onepanuu HaJl BEKTopaMu. BEKTOpHOE YMHOKEHUE
BeKTOpoB. (CBOHCTBa BEKTOPHOTO yMHOXeHUsA. [IpsMoyronpHas cucrTema
KoopJMHaT B mnpocTtpaHcTBe. KoopauHaTel BekTopa. PasnolkeHue BekTopa IO
6azucy. KooparHaTHO-BEKTOPHBII METO/] TP PELICHUH T€OMETPUUECKUX 3a/au.

JABHKEHUA B IPOCTPAHCTBE

JlBwxenus mpoctpancTBa. OtoOpakenws. JIBMKEHUS W PaBEHCTBO (UTYP.
OOmme cBoiicTBa NBWKECHHWH. BuIbl JBWKEHWN: TapallIeNbHBIA TEPEHOC,
LHEHTpaJIbHAsI CUMMETpUs, 3€pKajbHas CUMMETPHS, IMOBOPOT BOKPYT MPSMOM.
[IpeobpazoBanus nonodus. [Ipsamas u cepa Diinepa.



INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIIMTAHKE:

c(hOpMUPOBAHHOCTD IPAKIAHCKON MO3UIIMKM 00YYAIOIIErOCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO YJI€Ha POCCUICKOTO 00IIECTBA, MPEICTABICHUE O MATEMAaTUUECKHIX
OCHOBaX (YHKIIMOHUPOBAHUSI PA3NHYHBIX CTPYKTYp, SIBICHHUH, TIPOIETYP
rpakJaaHckoro  oOmiectBa  (BBIOOpPBI,  OMPOCKI M JPYroe), yMEHHE
B3aMMOJICUCTBOBaTh C COIMAJIbHBIMU HWHCTUTYTAMH B COOTBETCTBUU C HX
GYHKIUSIMU ¥ HA3HAYCHUEM;

2) maTpuoTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKON TPAXKTAHCKON HICHTUYHOCTH, YBOXKCHUS K
IPOILJIOMY M HACTOSILIEMY POCCHUUCKOW MaTeMaTHKH, LIEHHOCTHOE OTHOUIEHUE K
JIOCTUKEHUAM POCCUUCKUX MATEMATUKOB U POCCUUCKON MAaTEMaTUYECKON IIKOJIbI,
WCIIOJIb30BAHUE ATUX JOCTIDKCHHM B JAPYTMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

OCO3HaHUE AYXOBHBIX LIEHHOCTEH POCCHUIMCKOr0o Hapoja, chOpMHUPOBAHHOCTH
HPaBCTBEHHOI'O0 CO3HAHMSI, STUYECKOIO IMOBEJECHUS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHXKEHUN HAYKU U JEATEIbHOCThIO YUEHOT0, OCO3HAHUE JINYHOTO
BKJIaJla B IOCTPOCHNE YCTOWYUBOTO Oy IYIIIETO;

4) acTeTHYecKOe BOCIUTAHME:

ACTETUYECKOE OTHOLIEHHWE K MHUpPY, BKIIOYas 3CTETHKY MaTeMaTUYeCKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a]1a4, PELUICHH, pacCyKIeHUI, BOCOPUUMYUBOCTD K
MaTeMaTUYECKUM acIlieKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

5) pusnyeckoe BocnnuTaHue:

c(hOPMUPOBAHHOCTh YMEHHUS TMPUMEHATH MaTeMaTHYeCKUE 3HAaHUS B
MHTEpecax 310pOBOro v 0e30MacHOro 0opasa >KM3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 370POBBIO (30pOBOE THUTaHWE, COATAHCHUPOBAHHBIN DPEKUM 3aHATUNA U
OTHbIXa, peryisipHas (pu3ndecKkass akTUBHOCTH), (PM3MYECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-03JJ0OPOBUTEIBHON IEATENbHOCTBIO;

6) Tpy1oBOE BOCIUTAHME:

TOTOBHOCTh K TpYyIy, OCO3HAaHUE IIEHHOCTU TPYAOTIIO0Us, HHTEpeC K
paznuyHbiM  chepaM  TPOPECCHOHAILHON  JCSITENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ TPUIOKEHUSIMH, YMEHHE COBEpPINATh OCO3HAHHBIA BBIOOP
Oynymeit mnpodeccud W pealu3oBbIBaTh COOCTBEHHBIE JKM3HEHHBIC ILJIAHBI,
FOTOBHOCTh M CHOCOOHOCTh K  MaTeMaTH4YeCKOMY  OOpa3oBaHUIO W



caMOOOpa30BaHUI0 HAa MPOTSIKEHHH BCEW KU3HU, TOTOBHOCTH K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3a]1a4 MaTeMaTUYECKOW HAMPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHUE:

Cc(hOPMUPOBAHHOCTh  DKOJIOTHYECKOW  KYJIBTYphl, TOHUMAHHUE BIIMSHUS
COLMATBHO-DKOHOMUYECKHUX TMPOILIECCOB HA COCTOSIHUE MPUPOTHON U COLMATIBHOU
Cpenbl, 0OCO3HAHUE TII00ATHHOTO XapaKTepa KOJIOTHUECKUX MPOOIeM, OPUEHTAITUS
HAa TIPUMCHCHHE MATeMAaTHYEeCKUX 3HAHWM [JIs1 pemieHus 3amad B o0yactu
OKpYXaloUIed Cpe/pl, IUIAHUPOBAHUE MOCTYNKOB M OLEHKH HUX BO3MOXKHBIX
MOCJIEACTBUN IUISI OKPYKAIOIIENU CPELBI;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOM MPAKTUKH, TOHUMAaHUE MaTeMaTHIECKON
HayKH Kak cepbl 4eTOBEYECKON AEATEIbHOCTH, ITANOB €€ pa3BUTHS U 3HAYUMOCTHU
JUIs pa3BUTHUSL LIMBUWIW3ALMHU, OBJIAJICHUE S3bIKOM MAaTEMaTUKU U MaTEMAaTHYECKOMN
KYJBTYpOU KaK CpeJICTBOM MMO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIIATH IPOECKTHYIO
Y UCCIIEIOBATENbCKYIO JEATEIbHOCTh HHANBUIYAIbHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIC YHHBEpPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

Bba3oBble JJornueckue geiicTBUA:

BBISBJISITh M XapaKTEpPU30BaTh CYIIECTBEHHbIC NPHU3HAKK MaTEMAaTHYECKUX
O0OBEKTOB, TOHSATUH, OTHOIICHWA MEXIY TOHATHSIMHU, (POPMYIHPOBATH
oTpe/ieTICHUs] TIOHSTHM, YCTaHABIMBATH CYIIECTBCHHBIA MPU3HAK KJIACCU(PUKAIIAH,
OCHOBaHMS JJi1 0000IICHUS U CPAaBHEHUS, KPUTEPUU MTPOBOJIUMOIO aHAIIN3A;

BOCIIPUHUMATh,  (opMynupoBaTh U MOPeoOpa3oBBIBaTh  CYXKICHHUS:
YTBEPAUTEILHBIE U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIE U OOIIHNE, YCIOBHBIC;

BBISIBJISITh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIOMCHUSIX W YTBEPXKIACHUSX, MPEIaratb KPUTEPUH IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U MTPOTUBOPEUMHIL;

JieJaTh BBIBOABI C HCMOJBb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
VWHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3AKIIOUEHUN 110 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSITENIBHO JOKA3aTEIbCTBA MATEMATUUYECKUX YTBEPKICHUIM
(mpsiMBbIE U OT MPOTUBHOTO), BEICTPAUBATh aPTYMEHTALIMIO, IPUBOJIUTH MPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKECHUS U BBIBOJIbI;

BBIOMpaTh crmoco0 pemieHus ydeOHOW 3amauu  (CpaBHMBATh HECKOJBKO
BapUAHTOB PEIIEHUs, BEIOMPATh HAanOO0JIee MOIXOAAIINN C YIETOM CaMOCTOSITEIHHO
BBIJICJIEHHBIX KPUTEPHUEB).

Bba3oBble ucciiegoBarebLCcKue 1eHCTBUA:



UCIIOJIb30BaTh BOIMPOCHI KaK HCCIEAOBATENbCKUNA WHCTPYMEHT IO3HAHUS,
dopMynupoBaTh ~ BOMPOCH,  (DUKCHpYIOIIME  MPOTHBOpEYHE,  MpoOieMmy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOpMHpOBaTH TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MTO3UIINI0, MHEHHE;

IPOBOJIUTH CAMOCTOSITEIILHO CIUIAHUPOBAHHBIN 3KCIIEPUMEHT, HCCIIEeI0BaHNE
10 YCTAHOBJICHUIO OCOOCHHOCTE MaTeMaTHUeCKOro 00beKTa, SIBJICHUSI, Ipollecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy OOBEKTaMH, SBJICHUSMH, MPOLIECCAMU;

CaMOCTOATENBbHO (HOpMyTUpOBaTh 0OOOLICHUS W BBIBOJABI MO pe3yjbTaTaM
NpOBEAEHHOTO  HAOMIOACHUSA, UCCIEAOBaHMs, OIEHWBATh  JIOCTOBEPHOCTH
HOJTY4EHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IIEHUI];

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpolLlecca, a TaKkKe BbBIABUTATH
IPEINOJIOKEHUS O €T0 PA3BUTHUN B HOBBIX YCIOBHUSAX.

Pa6ora ¢ undpopmaunmeii:

BBISIBIISATh €(UIUTH MHGOPMAIMY, TAHHBIX, HEOOXOIUMBIX IJIsi OTBETa Ha
BOMPOC U JUIsI pEIICHUs 3a/1a4H;

BbIOMpaTh UH(POPMAIIMIO U3 UCTOYHUKOB Pa3IMYHbIX THUIOB, aHAIU3UPOBATH,
CHUCTEMATU3UPOBATh U MHTEPIIPETUPOBATHh HH(OPMALIMIO PATUYHBIX BUIOB U (HOpM
IpEeCTaBICHHUS,

CTPYKTYpUPOBaTh MH(OPMAINIO, NPEACTABIATh €€ B Pa3IUYHBIX (opMmax,
WLTIOCTPUPOBATH rpapuuecKH;

OLICHUBATH HaAEKHOCTD uHbOopMaIuu o CaMOCTOSITEJILHO
cOpMyIHPOBAHHBIM KPUTEPHUSIM.

KoMMyHMKAaTHBHbIE YHHBeEpPCAJIbHbIE YueOHbIE 1eiCTBUSA

OoOmmenue:

BOCIIPUHUMATh U (OPMYJIMPOBATH CYXKJACHHUS B COOTBETCTBHH C YCIOBUSIMH U
IEIAMU OOIICHUS, SICHO, TOYHO, TPAaMOTHO BBIpaKaTh CBOKO TOYKY 3PCHHS B YCTHBIX
N TIIMCBMCHHBIX TCKCTaX, JAaBaTb IIOACHCHUA IIO XOI[y pemeHHa 3agadu,
KOMMEHTHPOBATH IOJyYEHHBIN PE3yJIbTAT;

B XOJIe¢ OOCYXKJICHHS 3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAEMOM TEMBI,
mpoOJIeMBbl, pelaeMol 3a7aud, BBICKA3bIBaTh WJCH, HAIICJICHHBIC Ha IIOWCK
pEIICHUS, COIMOCTaBJIATh CBOM CYXJICHUS C CYXJICHHSIMH JIPYTHX Y4YaCTHHUKOB
nuasnora, oOHapy>KMBaTh Pa3jIM4Me M CXOJCTBO MO3UIIUNA, B KOPPEKTHOU (opme
dbopMyIMpOBaTh PA3HOTIACHS, CBOM BO3PAKCHUS,

MIPE/ICTABIIATh PE3yJbTAaThl PEIICHHS 3a/1ayd, SKCIIEPUMEHTA, MCCIICOBaHUS,
IIPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (GopMaT BBICTYIUICHHS C Yy4ETOM 3ajad
MIPE3EHTAIlUN U 0COOCHHOCTEH ayIUTOPHH.

PeryasiTuBHbIE YHHBepcaJbHble y4eOHbIe 1eHCTBUS
Camoopranusanus:



COCTaBJISITh IUIAH, AJITOPUTM PEIICHHS 33/1a4d, BEIOMPATH CIIOCOO PEIISHUS C
y4€TOM UMEIOIINUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBATH
Y KOPPEKTUPOBATHh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOU MH(OpPMAITUH.

CaMOKOHTPOJIb, SMOIIMOHAJIbHBIN HHTEJIEKT:

BJIAJ€Th HABBIKAMHM  IO3HABATENbHOM  pediekcud KaKk  OCO3HaHUSs
COBEPIIIAEMBIX JCHCTBUN M MBICIUTEIBHBIX MPOIIECCOB, UX PE3YJIHTATOB, BIAJICThH
crnocobaMM CaMOIIPOBEPKH, CaMOKOHTPOJS Mpoliecca M pe3yibTaTa pelieHus
MaTeMaTUUYECKOHN 3a/1a4M;

NpEeABUAECTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYThH NP PELICHUU 3a/1auH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENLCTB, TAHHBIX,
Hal/ICHHBIX OINOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YJIbTATA LN U YCIOBUAM, OOBSICHATH TPUIHHBI
JOCTHKEHUSI WIIM HEIOCTUKEHUSI PE3YJIbTATOB JIESTEIIbHOCTH, HAXOJUTh OIIMOKY,
JaBaTh OLEHKY IPUOOPETEHHOMY OIIBITY.

CoBMmecTHAasI 1eATEJIbHOCTD:

MOHMUMATh M HCIOJIH30BaTh MPEUMYIINECTBA KOMAHAHOW W WHANBUIYaJTLHON
paboThl mpu pemeHuH Y4eOHBIX 3a7a4, TPUHUMATh IIe1h COBMECTHOU
NeSATEIbHOCTH, IJIAHUPOBATh OPraHMU3aLMI0 COBMECTHOW pabOThl, pacrpeneiiiarh
BUJIBI pabOT, IOTOBAPUBATHCS, 00CYXAaTh MPOLIECC U pe3yJIbTaT paboThl, 00001IaTh
MHEHUS HECKOJBKHUX JIOJICH;

y4acTBOBaTh B TPyNMOBBIX (opmax paboThl (00CyXkaeHUs, OOMEH MHEHHIA,
«MO3TOBBIE IITYPMbI» U UHBIE), BBITIOJHATH CBOIO YaCTh PA0OTHI U KOOPJIUHUPOBATH
CBOM JICHCTBUS C IPYTUMH YJIEHAMHU KOMaH/Ibl, OIIEHUBATh KA4€CTBO CBOETO BKJIa/1a
B OOWMHA TPOAYKT TO KpUTEpUsIM, CGHOPMYIUPOBAHHBIM  YYaCTHHUKAMU
B3aUMOJECHUCTBUA.

ITPEAMETHBIE PE3YJ/IBTATDBI

K koniy 10 kinacca o0yyaroniuiicss HAy4uTCs:

e CBOOOJHO OIEPUPOBATH OCHOBHBIMHM TMOHSATUSIMH CTEPEOMETPUU TIpU
peIIeHNH 33124 U MPOBEICHIUH MAaTEMAaTHYECKUX PaCcCyKICHU;

e TMPUMEHSTh AKCUOMBI CTEPEOMETPUU U CIEACTBHS U3 HUX MPU PEUICHUH
reOMEeTPUUECKUX 3a]1a4;

e KJaccu(UIMPOBATh B3aUMHOE PACIIONIOKEHUE MPSIMBIX B MPOCTPAHCTBE,
IUIOCKOCTEH B MMPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEH B POCTPAHCTBE;

e CBOOOJHO OINEPUPOBATH MOHATUSAMHU, CBS3aHHBIMM C yIJaMH B
IPOCTPAHCTBE: MEXIY MPSAMBIMH B MPOCTPAHCTBE, MEXAYy MpSIMOU U
IUIOCKOCTBIO;

e CBOOOJHO ONEPHPOBATH NOHATUSIMH, CBA3aHHBIMU C MHOTOT DAHHUKAMU;



e CBOOOJHO pacro3HaBaTh OCHOBHBIC BHJABl MHOTOTPAaHHUKOB (TIpU3Ma,
nupamMua, MPSMOYTOTBHBINA MapajuieNenumnes], Ky0);

e KJIaCCH(PUIIMPOBATH  MHOTOTPAHHWKH, BBIOMpas  OCHOBAaHWS IS
KJ1IaccuUKaIlnu;

e CBOOOJHO OMNEPUPOBATH TMOHATUSIMH, CBSI3AHHBIMU C  CEYEHUEM
MHOTOTPAaHHUKOB TIOCKOCTHIO;

e BBITIOJHSATH napaiebHOE, IIEHTPATILHOE u OpTOTOHAJIBHOE
POEKTUPOBaHKE (PUTYP HA TUIOCKOCTD, BBIMOJIHATH H300paxeHus: uryp Ha
IJIOCKOCTH;

e CTPOUTH CEUYECHHUS] MHOTOTPAHHUKOB PA3JIMYHBIMU METOJAMH, BBIOIHATH
(BBIHOCHBIE) TIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX 00BEMHBIX (hUTyp:
BUJI CBEPXY, COOKY, CHUBY;

e BBIYUCIATH  IUIOIIAAM  TMOBEPXHOCTEH  MHOTOIPAHHUKOB  (IIpU3Ma,
nupamuza), FeOMETPUUYECKUX TeJ ¢ TpUMEHEHUuEM (hopMy;

e CBOOOJHO ONEPHUPOBATH MOHATUSIMH: CHUMMETPHUSI B MPOCTPAHCTBE, IICHTP,
OCh Y TFIOCKOCTh CHMMETPHH, IIEHTP, OCh B TUIOCKOCTh CHMMETPHUH (PUTYPHI,

e CBOOOJHO ONEPHPOBATH TMOHATUSIMH, COOTBETCTBYIOIIMMU BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJHATH ACUCTBUS HAJ] BEKTOPaMU;

e pelaTh 3aJa4d HAa JO0KAa3aTEIbCTBO MATEMaTUYECKUX OTHOIICHUH U
HAXOXKJEHNE TEOMETPUUECKHUX BEIMYWH, TPUMEHSISI U3BECTHBIE METO/IBI ITPU
pEelIeHUM MaTeMaTUYeCKUX 3a/1ay TMOBBIIIEHHOTO M BBICOKOTO YpPOBHS
CJI0’KHOCTH;

e TMPUMEHATH MPOCTEHIlIME MPOTrpaMMHBIE CpEACTBA M  BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI TPU PEIICHUH CTEPEOMETPUUSCKHX 3a]1ay;

e W3BJEKaTh, MNPe0oOpPa3OBBHIBATH M WHTEPIPETUPOBATH HWH(OOPMAIUIO O
POCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, TMpeACTaBICHHYIO0 Ha
yepTexax U pUuCyHKax;

e TMPUMEHATH TIOJYYCHHBIC 3HAHWUS HA TPAKTUKE: CpaBHUBATh U
aHAM3UPOBATh PEATLHBIE CUTYAIlMH, MPUMEHSTh U3YYCHHBIC MOHSATUS B
mpolecce IMOWCKA  pEeNIeHUsS MaTeMaTW4ecKd  COpMYITHPOBAHHON
npoOemMbl, MOJAEIMPOBAaTh peajbHble CHUTyallud Ha SI3bIKE T'€OMETPHH,
UCCJIEIOBATh MMOCTPOEHHBIE MOJIEIN C HCIOJIb30BAHUEM T'€OMETPUUYECKUX
MOHATUN M TEopeM, ammapara ajreOpbl, peraTh MPaKTUYECKHE 3a/1ayH,
CBSI3aHHBIC C HAXOXK/ICHUEM F€OMETPUUECKHUX BEITNYMNH;

e HMETh MPEJCTaBICHUS 00 OCHOBHBIX 3Tamax Pa3BUTHS T'€OMETPUU Kak
COCTaBHOM yacTu (pyHAaMEHTa pa3BUTHUS TEXHOJIOTUH.

K konity 11 kiaacca oOyJaromuiicss HayquTCs:



CBOOOZHO OIEPUPOBATH MOHATUSMHU, CBSI3aHHBIMH C IHJIMHIPUYECKOM,
KOHMYECKOW U CepuyecKoil MOBEPXHOCTSMH, OOBSICHITH CIOCOOBI
MOJTyYEHUS;

ONepUpPOBATh MOHATHUSIMH, CBSI3aHHBIMU C T€JIaMU BPALLICHUS: HUIUHAPOM,
KOHYCOM, c(hepoi u mapowm;

pacmo3HaBaTh Tejla BpalleHus (UMIUHAp, KOHYyC, cdepa u map) u
OOBSACHATH CIIOCOOBI MOTYYESHHSI TEJ BPALICHHUS;

KJIacCU(UIIMPOBATH B3aUMHOE PACTIOIOKEHUE C(hephl U MIIOCKOCTH;
BBIYKCIIATh BEJMYMHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TeJl BpalleHUs,
00BEMBI U TUIONIAJAM MOBEPXHOCTEH MHOTOTPAaHHUKOB M TEJ BpalleHUS,
reOMETPUUECKUX TEJl C MPUMEHEHHEM (popmyT;

CBOOOJHO OMEpPUPOBATH MOHATUAMHM, CBSA3aHHBIMU C KOMOWHALUAMU TEN
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPAaHHUK, BIUCAHHBIM B cdepy U
OMMCaHHBIA OKOJIO cdepbl, chepa, BIUCAHHAS B MHOTOI'PAHHUK WJIH TEJO
BpalllCHUS;

BBIUUCIISATH COOTHOLICHHUS MEX/Ty TUIOIIAIIMU TTIOBEPXHOCTENH U 00bEMaMu
IIOJOOHBIX TET;

n3o0paxaTb u3ydaeMble (UTYpPBI, BBINOJHATH (BBIHOCHBIC) TIIOCKHE
YepTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYP: BHUIl CBEPXY, COOKY,
CHHU3Y, CTPOUTH CEUCHHUS TEJ BPAICHHUS,

U3BJIEKAaTh, WHTEPIPETHPOBATh M MpeoOpa3oBbIBaTh HH(POPMAIHIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, TMpeJCTaBICHHYI0 Ha
yepTexax U puCyHKax;

CBOOOJTHO OIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJHATH ONEPAlU HaJl BEKTOPaMU;

3aJ1aBaTh INIOCKOCTh YPaBHEHHUEM B JEKapTOBOI cUCTEME KOOPAMHAT;
peniaTh reOMETPUYECKHE 3a/1a4u Ha BBIYMCIIEHUE YTII0B MEKY MPSMBIMU U
MJIOCKOCTSIMH, BBIUYMCIIEHUE PACCTOSHUM OT TOUKH /10 TJIOCKOCTH, B LIEJIOM,
Ha MPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/1a IPU PEILICHUH;
CBOOOAHO OMEpPUPOBATh MOHITUSIMH, CBSI3AHHBIMH C JIBOKEHHEM B
MIPOCTPAHCTBE, 3HATh CBOKMCTBA JIBUKECHHU;

BBINIOJIHATh HM300paX€HUsT MHOTOTPAaHHUKOB M TeJl BpallEHUS MpHU
napajyieIbHOM  TEpPEHOCE, LEHTPAJIbHOM CHUMMETPUU, 3EpKAIbHON
CUMMETPUH, IIPU IOBOPOTE BOKPYT MPSIMOM, TpeoOpa30BaHus 0100,
CTPOUTH CEUYEHHsI MHOTOIPAaHHUKOB U TEJ BpAILlEHUS: CEYCHHs IMIMHIPA
(mapasienbHO U MEePIEeHIUKYISIPHO OCH), CEYEHUsl KOHYca (MapajuiebHble
OCHOBAHUIO U IPOXOJIAIIME Yepe3 BEPILIUHY), CEUCHUS 11apa;
UCIIOJIb30BaTh METOJbl TMOCTPOEHUS CEUEHU: METOJ CJEIOB, METO[
BHYTPEHHET0 MPOEKTUPOBAHUSA, METO]] TIEPEHOCA CEKYIEeH MI0CKOCTH;



JIOKa3bIBaTh FTEOMETPUUYECKHUE YTBEPKICHUS,

MPUMEHSATh TeoOMeTpuueckre (aKThl IS PEIICHHUS] CTEPEOMETPUUCCKUX
3a7a4, MPEANONArarollnX HECKOJIbKO IIaroB PEMIEHUs, €CIH YCIOBUS
MIPUMEHEHHUS 3a/1aHbl B SIBHOW U HESIBHOH (hopMme;

pelmarh 3aJad4d Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAaXOXJICHUE T€OMETPUUECKUX BEJINYNH,;

MIPUMEHATH MPOTrPAMMHBIE CPEICTBA M AJIEKTPOHHO-KOMMYHHKAILIMOHHBIE
CHUCTEMBI [IPY PEUIEHNH CTEPEOMETPUUYECKUX 3a/1aY;

MIPUMEHSITH ITOJy4YCHHbIEC 3HAHUS HA IPAKTUKE: CPABHUBATh, aHAJIN3UPOBATH
U OLECHUBATh pEaJbHbIC CUTyallUH, NPUMEHSATH HM3YYEHHBIE MOHATHS,
TEOPEMBbI, CBOMCTBA B TMPOLECCE IOWCKA PEUICHUS MaTeMaTUYECKU
chopMyTupOBaHHOM TPOOIEMBI, MOJICIUPOBATh PEAIBHBIC CUTyaIllud Ha
A3bIKE TEOMETPHUH, UCCIEA0BATh OCTPOECHHBIE MOJIENIN C UCIIOJIb30BaHUEM
F€OMETPUYECKUX TMOHATUA M TEOpeM, arrmapata anreOpbl, peuaTh
MIPAKTUYECKNUE 3aJ1a4d, CBS3AHHBIE C HAXO0XICHUEM TE€OMETPUUYECKUX
BEJINYMH;

UMETh TPEACTaBICHUSI 00 OCHOBHBIX 3Tamax pPa3BUTHS TE€OMETPUU Kak
COCTaBHOM yacTu (hyHAaMEHTa pa3BUTHUS TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
KouunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Kontpoabnbie IIpakTuueckue
n/n NMPOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsl
1 BBenenue B crepeoMeTpuro 23 1
) B3auMHOe pacnonoxeHue npsmbIX B 6 1 1 01MaTeraTika
MIPOCTPAHCTBE
3 [TapanienbHOCTh IPSIMBIX U TJIOCKOCTEH B 2 | | LECTA
IIPOCTPAHCTBE
4 HepHeHILI/IIiyJ'ISIpHOCTI) IPSIMBIX U ’5 | | LECTA
IJIOCKOCTEN B MPOCTPAHCTBE
VYIIIBl U pacCTOSHUS 16 1 1 PEIIY I'MA, ©UITN
MHoOrorpaHHuK" 7 1 1 PELIY TTHA, ®UIIN
Bexkrtops! B mpocTpaHcTBE 12 1 1 PELIY THUA, ®UIIN
2 HOBTOPGHI/IG, 000011IeHNE U CHCTEMATH3AIIHS 5 1 1 PELLTY [UA, GUIIH
3HaHUI
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 7




11 KIIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iejioB U TeM (undposBbie)
Ne i/l Konrpoabnsie IIpakTuueckue
NPOrpamMmbl Bcero o0pa3oBaTre/ibHbIE
padoThI padoTsI pecypen
1 AHaUTHYECKast TEOMETPUS 15 1
) [ToBTOpeHwME, 0606meﬂlfe u 15 1
CUCTEeMaTHu3alus 3HAaHU I
O06BEM MHOTOTpaHHHKA 17 1
Tena Bpaienus 24 1
5 [Tnomaau MOBEPXHOCTH U OOBEMBI 9 1
KPYTJBIX TEJ
6 JBrxeHus 5 1
. [ToBTOpeHwME, 0606meﬂlfe u 17 )
CUCTEeMaTHu3aIus 3HAaHUI
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0




IHOYPOYHOE INIVTAHUPOBAHUE

10 KJIACC
KouunyecTBO 4acoB DJIeKTPOHHbIE
ungpoBbie
Nen/m | Tema ypoka Kontpoasnubie IIpakTnyeckue p
Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl

OcHoBHbIE TpaBUiia U300pakeHUs Ha
PHUCYHKE MJIOCKOCTH, MapajIeIbHBIX MPSAMBIX
(0Tpe3KoB), cepeIuHBI OTpE3Ka

[TonsiTust cTepeoMeTpun: TOUKa, Mpsmas,
IJIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIE
IpaBuIia U300paKeHHs Ha PUCYHKE
TUIOCKOCTH, MapaJlIeNIbHBIX MPSIMBIX
(0Tpe3koB), cepeIuHBI OTpE3Ka

[ToHsATHS: TIEpeceKaroIuecs MIOCKOCTH,
NIePECEKAIOIINECS MPsMasi U TUIOCKOCTH;
TIOJTYIIPOCTPAHCTBO

[MoHsTHSA: TIEpEceKaroIIUuecs MIOCKOCTH,
NIepECEKAIOIINECs MPsIMasi U TUIOCKOCTH;
TIOJTYIIPOCTPAHCTBO

MHororpanHuKH, H300paskeHue
NPOCTEUIINX MPOCTPAHCTBEHHBIX UTYP,
HECYIIECTBYIONINX 0OBEKTOB

MHororpanHuKH, H300paskeHue
IPOCTEUIINX MPOCTPAHCTBEHHBIX UTYP,
HECYIIECTBYIOIUX 00HEKTOB




AKCHOMBI CTEPEOMETPUHN U TIEPBHIE
CIIEICTBUSA U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
CJIEICTBUS U3 HUX

AKCHOMBI CTEpEOMETPHH U TIEPBbIC
crnencTBHs U3 HUX. CrIocoOBI 3a1aHUs
HPSAMBIX U MJIOCKOCTEH B IPOCTPAHCTBE.
O0603HaueHus MPSAMBIX U TUNIOCKOCTEH

10

N3o00pakeHne ceueHni MIpaMuibl, Ky0a u
MPU3MBI, KOTOPBIE TPOXOJAT Uepes3 uxX
pé6pa. N3o0paxeHue nepeceueHus
MOJYYEHHBIX IIOCKOCTEN. PackpammBanue
MOCTPOCHHBIX ceueHuu Pa3HbIMHU [IBETAMU

11

N3o00pakeHne ceueHni MIpaMuibl, Kyoa u
MPU3MBI, KOTOPBIE TPOXOJAT Uepes3 uxX
pé6pa. N3o0paxeHue nepeceueHus
MOJYYEHHBIX IIOCKOCTEN. PackpammBanue
MOCTPOCHHBIX ceueHuu Pa3HbIMHU LIBETAMU

12

N300pakeHne ceueHni MIpaMuibl, Ky0a u
MPU3MBI, KOTOPBIE TPOXOJAT Uepes3 uxX
pé6pa. N3o0paxeHue nepeceueHus
MIOJIY4EHHBIX IIJIOCKOCTEN. PackpaimBanue
MOCTPOCHHBIX CEUYCHHUI Pa3HBIMH LIBETAMH

13

N3o00pakeHne ceueHni MIpaMuibl, Ky0a u
MPU3MBI, KOTOPBIE TPOXOJAT Uepes3 uxX
pé6pa. N3o0paxeHue nepecedeHus
IIOJIY4eHHBIX IIJIOCKOCTEN. PackpaiuvBanue
MOCTPOCHHBIX CEUYCHHUI Pa3HBIMH LBETAMH

14

Merton cnenoB Jisi TOCTPOSHUS CEUCHUH




15

Meron creoB AJis MOCTPOCHUS CEUCHUM.
CBolicTBa IEpeceYEHU MPSIMbIX U
IIJIOCKOCTEMN

16

Mertopa cieoB Uit HOCTPOCHUS CEUCHH.
CBolicTBa nIepecedeHn MPSMBIX U
IIJIOCKOCTEMN

17

[TocTpoenue ceueHuii B mupamu/ie, Kyoe mo
TpéM Toukam Ha p&bpax. Cozmanue
BBIHOCHBIX ‘IepTe)KGI\/'I M 3aI1MCh 11aroB
MOCTPOCHUS

18

[TocTpoenue ceueHuii B mupamu/ie, Kyoe mo
TpéM Toukam Ha péopax. Co3gaHue
BBIHOCHBIX ‘IepTe)KGI\/'I M 3aI1MCh 11aroB
MOCTPOEHUS

19

[TocTpoenue ceueHuii B mupamu/ie, Kyoe mo
TpéM Toukam Ha péopax. Co3gaHue
BBIHOCHBIX YepPTEKEW U 3aIlUCh I1aroB
MOCTPOCHUS

20

[TocTpoenue ceueHuii B mupamu/ie, Kyoe mo
TpéM Toukam Ha péopax. Co3gaHue
BBIHOCHBIX YepPTEKEW U 3aIluCh I1aroB
MOCTPOCHUS

21

[ToBTOpenue mianumerpun: Teopema o
POMOPLUOHANIBHBIX oTpe3kax. [logodue
TPEYTroJIbHUKOB

22

[ToBTOpenue nnanumerpun: Teopema
Menenas. PacueTsl B ceueHUSIX Ha
BBIHOCHBIX 4YepTexxax. Mcropus pa3Butus
IUTAHUMETPHUH U CTEPEOMETPUH




23

KonTpoabHas padora "AKCHOMBI
p p
crepeomerpun. CeueHus"

24

B3anMHOe pacmoiokeHue npsiMbIX B
npoctpancTBe. CKpemuBarouecs npsmole.
[Tpu3HaKK CKPEIMBAIOIINXCS MTPSIMBIX.
[TapannenbHbie IpsSMbIE B TPOCTPAHCTBE

25

Teopema o CylleCTBOBAHUU U
€MHCTBEHHOCTH IIPSIMOM MapalIeIbHOU
JAHHOM IIPSIMOM, NIPOXOIALICH Yepe3 TOUKY
MIPOCTPAHCTBA U HE JIEKAIEH HAa JaHHOU
npsMoi. JleMMa o mepecedeHuu
NapaJUIEIbHBIX MPAMBIX IIJIOCKOCTBIO

26

[TapamiensHOCTB TpeX MpsiMbIX. Teopema o
TpEX MapajuleNIbHBIX NIPAMBIX. Teopema o
CKPELIUBAIOIINXCS PAMBIX

27

[TapannensHoe poekTpoBaHue. OCHOBHBIE
CBOMCTBA NapaJIJICIBHOTO IPOEKTUPOBAHHS.
N3obpakenue pa3Hbix Guryp B
NapaJyIeIbHON MPOEKIINH

28

[lenTpanbHas NpoekIusi. Yo ¢
COHAIPaBJIICHHBIMU CTOPOHAMHU. YTOJ MEXITY
MMpAMbIMHA

29

3a1aun Ha J0Ka3aTeIbCTBO U HCCICA0BaHNE,
CBSI3aHHBIE C PACIIOJIOKEHUEM TMPSMBIX B
MIPOCTPAHCTBE

30

[ToHATHS: mapauIeIbHOCTD MPSAMON U
IIJIOCKOCTH B IIpocTpaHcTBe. IIpu3Hak
NapaAJUIEIbHOCTH MIPSIMOU U TUIOCKOCTH.




CBolicTBa napayuIeIbHOCTH MPSIMON U
IUTOCKOCTH

31

I'eomeTpuueckre 3ajaun Ha BBIYUCIICHHUE U
JI0Ka3aTeNNbCTBO, CBSI3aHHBIE C
NapauIEIbHOCTHIO MPSAMBIX U INIOCKOCTEN B
IIPOCTPAHCTBE

32

[TocTpoeHne cedeHns, IPOXOIAIIEro Yepes3
JAHHYIO IIPSIMYIO Ha 4YEPTEKE U
[apaJuIeIIbHOTO APYroy npsimout. Pacuér
OTHOILLEHUN

33

[MapannensHas MPOEKINs, TIPUMEHEHUE TSI
MOCTPOEHUS CeUeHU Ky0a 1
napauenenunena. CBoucTea
napajicjicnuIcaa U mpru3mMbl

34

[TapannensHble ockocTH. [Ipu3naku
MapajuIeIbHOCTU JBYX IIOCKOCTEH

35

Teopema 0 napaieIbHOCTH U
€MHCTBEHHOCTH IJIOCKOCTH, IPOXOASIIEH
yepe3 TOUKY, He MPUHAAJIEKAILYI0 JaHHON
IJIOCKOCTH U CIIEICTBUS U3 HEE

36

CBolicTBa napasuIeIbHBIX INIOCKOCTEN: O
NapauIeIbHOCTH NMPSIMBIX IIEPECEUEHUS IPU
IIEPECeUEHUH JBYX MapajlieIbHbIX
MJIOCKOCTEN TpeThen

37

CBoiicTBa mapaienbHbIX MIIOCKOCTEN: 00
OTPEC3KaxX NapaJUICIbHBIX MPSAMBIX,
3aKJIIOUEHHBIX MEKY MapalIeIbHbIMU
IUIOCKOCTSIMH;, O IEPECCUYCHUH TPSIMOIA C
JBYMSI TTApAJICIBHBIME TUIOCKOCTSIMA




[ToBropenue: Teopema ITugaropa na

38
IIJIOCKOCTH

39 [ToBTOpEHUE: TPUTOHOMETPHUSL
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA

40 CgoiicTBa Ky0a v MPSMOYTOIBHOTO
napajuienenunena

A1 Brruncnenue 1MH OTPE3KOB B KyOe U
PSIMOYTOJIBHOM IMapajuieIenuIe e
IIeprieHIUKYISIPHOCTD NPSAMOU U IIJIOCKOCTH.

42 [Ipu3Hak nepnesuKyJIIpHOCTH IPSAMOM U
IJIOCKOCTH
[leprieHAMKYASIPHOCTH MPAMOUN U TIIIOCKOCTH.

43 [Ipr3Hak nepneHIuKyJISIPHOCTH IPSIMOM U
IJIOCKOCTH
Teopema o CylIeCTBOBAHUU U

44 €IMHCTBEHHOCTH MPSIMOH, TPOXOIAILIEH
yepe3 TOUKY IPOCTPAHCTBA U
NEePNEHAUKYIISIPHON K INTIOCKOCTH

45 [InockocTy M nepneHAUKYISIPHBIE UM
IpsIMbIE B MHOTOI'PaHHHUKAX

46 [InockocTy M nepneHAUKYISIPHBIE UM
IpsIMbIE B MHOTOTpaHHHUKAX

47 [lepnienaukynsip u HakioHHas. [loctpoenue
NEPHEHANKYIISIPA U3 TOYKH HA MPSAMYIO

43 [Iepnenpukymnsap u HakinoHHas. [loctpoenue
NEPHEHANKYIISIPA U3 TOYKH HA MPSMYIO

49 Teopema o Tpéx nmepreHAuKyIApax (mpsmast

U oOpaTHas)




Teopema o Tpéx meprneHAuKyIapax (mpsmast

50
u oOpaTHas)

51 Yros Mexay CKpeLUBAOIUMUCA NIPSIMBIMU

57 [Tonck nepneHaUKyISAPHBIX MPSAMBIX C
IIOMOUIBIO NEPIEHIUKYIISAPHBIX INIOCKOCTEN

53 OpToroHanbHOE IPOEKTUPOBAHNE
[TocTpoenue ceueHuit kyoa, MPU3MBI,

54 MPaBWJILHON MTUPAMHUJIBI C TTOMOIIBIO
OPTOTOHAJILHOHN IIPOEKIUU
[TocTpoenue ceyeHuit kyoa, MPU3MBI,

55 MPaBWJILHON MTUPAMUJIBI C TTOMOIIBIO
OPTOTOHAJILHOW MPOEKIUU
CuMMeTpHs B IPOCTPAHCTBE OTHOCUTEIBHO

56 miockocTH. [Imockoctu cummerpuil B
MHOTOTpaHHHUKaX

57 [Ipu3Hak nepneHuKyJIIPHOCTH IPSAMOM U
IUIOCKOCTH KaK CJIEJICTBUE CHMMETPUH

53 [IpaBuiibHBIE MHOTOTPaHHUKH. Pacuér
PAacCTOSHUAN OT TOYKH JI0 IJIOCKOCTH

59 IIpaBunbHbIE MHOTOIpaHHUKU. Pacyér
PAacCTOSHUAN OT TOYKH JI0 IJIOCKOCTH
Crioco0ObI ONyCTUTD MEPIEHAUKYIISPHI:

60 CUMMETpHUS, CABUT TOYKH I10 NAPAJLIICIbHOU
IPsIMOi

61 CaBur 1o HenapasuieabHON TPSMOU,

W3MEHEHUE PACCTOSHUI




62

KonTtponsHas padora "B3aumnoe
pacIoyIoKEeHUE NMPSIMBIX U TNIOCKOCTEH B
npocTpaHcTBe"

63

IToBTOpEHUE: Yyroy MeXay NPsSMbIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHUS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOpeEMa
KOCHHYCOB

64

[ToBTOpEHME: Yyroy Mexay
CKPELIUBAIOIIMMUCS IIPSIMBIMU B
IIPOCTPAHCTBE

65

FGOMeTpI/ILIeCKI/Ie MCTOAbI BEIYUCIICHHUA yIJia
MCXKAY MPSAMBIMHA B MHOT'OI'PaAaHHUKAX

66

JByrpanubiii yroj. CBONCTBO JTUHEMHBIX
YIJI0B IBYTPAHHOTO yTia

67

[lepnenaukynspuble niaockoctu. CBoicTBa
B3aMMHO NEPIEHIUKYIISPHBIX INIOCKOCTEN

68

[Ipr3HaK nepneHIuKyJISIPHOCTH TIIIOCKOCTENH;
TeopeMa O IpsIMOil epeceueHus IByX
IIJIOCKOCTEW MEPIIECHIUKYIISIPHBIX TPEThEHN
IJIOCKOCTH

69

[IpssMOyTONBHBIN MTapasuIeenuIe; Kyo;
U3MEpEHUs], CBOMCTBA MPSIMOYTOJIBLHOTO
napasuiesenumnena

70

Teopema o0 raroHa M MPSIMOYTOIBLHOTO
napajuiejenumnesa u CIeCTBUE U3 Heé

71

CrepeomeTpuueckue U NpUKIaAHbIC 3a/1a4H,
CBSI3aHHBIE CO B3AMMHBIM PACIIOI0KECHUEM
MPSAMBIX U IIOCKOCTH




72

[loBTOpEHME: CKpELIMBAIOLIUECS MIPSMBIE,
napaielbHble INIOCKOCTH B CTaHIAPTHBIX
MHOIOI'paHHHKaX

73

[Tapa mapayienbHbIX MJIOCKOCTEN Ha
CKPEILIMBAOUIUXCS MPAMBIX, PACCTOSHUE
ME¥XK1y CKPEILIMBAIOIIMMHUCS IPSIMBIMH B
IIPOCTHIX CUTYaLUAX

74

Paccrosinre OT TOUKM 10 TIOCKOCTH,
paccTosiHue OT MPSAMOM JI0 MIIOCKOCTH

75

Brrunciienue paccTossHUN MEXIY
CKPEIINBAIOIIUMUCS MPSIMBIMU C TIOMOIIBIO
NEePIEeHIUKYISIPHON MI0CKOCTH

76

TpéxrpaHHblil yroJi, HEpaBEeHCTBA JIA
TpexrpanHbixX yrioB. Teopema I[Tudaropa,
TEOPEMBbI KOCHHYCOB U CUHYCOB JIJIsI
TPEXTPAHHOTO yTia

77

DneMeHTHI ChepUIECKOil TeOMETPHUH:
reoJIe3nYecKue JINHUU Ha 3emiie

78

KonTponbHas padora "Yrisl u paccrosHus"

79

Cucremaruzanus 3HaHUM "MHOTOTpaHHUK U
€ro 3J1eMeHTHI"

80

IInpamua. Bunasl nupamun. [IpaBunbHas
nupamua

81

[Tpusma. [Ipsamast 1 HaKJIOHHAS PU3MBI.
IIpaBunbHas npusma

82

[Ipsamoii napauienenunes, IpsIMOYTOJIbHbBIN
napajuiesenumnes, Kyo




23 Beimykiibie MHOTOrpaHHUKH. Teopema )
Ditnepa
Beimykiible MHOTOrpaHHUKH. Teopema
84 Oitnepa. [IpaBuiibHbIEC U TOTYTIPaBUIBLHBIE 1
MHOTOTPaHHUKH
85 KoHnTtponbras padora "MHuororpanHuku" 1
26 [TonsiTHE BEeKTOpa HA IIOCKOCTH U B 1
IPOCTPAHCTBE
87 CyMMa BEKTOpOB 1
88 Pa3zHocTh BEKTOpOB 1
89 [IpaBuno napamienenumnena 1
90 YMHOXEHHE BEKTOpA Ha YUCIIO 1
91 Paznoxxenue BekTopa 1mo 6a3HC}UI TPEX 1
BEKTOPOB, HE JISXKAIIUX B OJJHOU IIIOCKOCTH
92 CxansgpHOe MpOou3Be/ICHUE 1
93 Brruncnenue yriia Mexy BEKTOpaMu B 1
IPOCTPAHCTBE
94 [Ipocreiimue 3anauu ¢ BEKTOpaMu 1
95 [Ipocrerinue 3a7a4u ¢ BEKTOpaMu 1
96 [Ipocreiimue 3anauu ¢ BEKTOpaMu 1
97 [Ipocrerinue 3a7a4u ¢ BEKTOpaMu 1
98 O0o001IeHre U cCTeMaTU3alus 3HaHUN 1
99 O00011eHNe U cUCTEMATU3aLMs 3HAHUN 1
100 Hrorosas kKoHTpoOJbHASA paboTa 1
101 HroroBast koHTpoOIbHAs paboTa 1
102 O06o01IeHre U cHCTeMaTU3alus 3HaHUN 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102




11 KIIACC

KouunyecTBO 4acoB JJIeKTPOHHBbIE
uudposbie
Ne n/m Tema ypoka KonTpoabubie IIpakTuueckue
Beero oOpa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl

1 [ToTOpenue Tembl "KoopauHaTel BEKTOpa 1

Ha IJIOCKOCTH U B IIPOCTpaHCTBE"
) [ToBTOpenue tems! "CxkansipHoe 1

MPOU3BEJECHNUE BEKTOPOB"
3 [ToBTOpenue Tems! "Boruncienue yria 1

MEXly BEKTOpaMH B IIPOCTpaHCTBE"
4 IToBTOpeHue Tembl "YpaBHEHHE TPSIMOH, 1

MPOXOJIAIIEH uepe3 ABE TOUKU"
5 YpaBHEHHE MIIOCKOCTH, HOPMaJb, |

YpaBHEHUE IIJIOCKOCTH B OTPE3Kax
6 YpaBHEHHE MIOCKOCTH, HOPMaJb, |

ypaBHEHHUE MJIOCKOCTH B OTPE3Kax
7 BektopHoe npousBenenune 1
2 JInHeliHbIEC HEPABEHCTBA, JIMHEIHOE 1

porpaMMHupOBaHUE
9 JIvuHeitHbIe HEpaBEHCTBA, TUHEITHOE 1

porpaMMHupOBaHUE
10 AHaMTHYECKHE METO/IbI pacyéTa yria 1

MEXAY NPSMBIMU B MHOTOTPaHHUKAX
1 AHaMTUYECKHE METO/IbI pacyéTa yria 1

MCKAY MIIOCKOCTSAMU B MHOTOI'paHHUKAX




dopMyia pacCTOSIHUSA OT TOYKH 10

12 IUIOCKOCTH B KOOPJAWHATaX

13 Haxoxnenue paccTossHUM OT TOYKHU 10
TUTOCKOCTH B KyOe

14 HaxoxneHnue paccToSHUN OT TOYKH 10
IJIOCKOCTH B MPaBUJILHON MTUPAMU/IE

15 KonTtponbHas pabora "AHanutuueckas
reomerpus”

16 CeueHust MHOTOTPAHHUKOB: CTaHAapTHBIE
MHOTOTPaHHUKH

17 CedeHuss MHOTOTPaHHUKOB: METO/T CIEI0B
CeueHust MHOTOTPAHHUKOB: CTaHAapTHBIE

18 IUIOCKOCTH, ITEPECEUEHUS IPAMBIX U
IJIOCKOCTEN

19 [TapannienbHble TPSIMBIE U JIOCKOCTH:
napajuielbHble CEYEHUs

20 [TapannenbHble TPsIMbIE U TNIOCKOCTH:
pacuét OTHOLIECHUI

)1 [TapannenbHble TPSIMBIE U TNIOCKOCTHU: YTJIbI
MEXAY CKPEIIMBAIOIIMMUCS MPSIMbIMU
[leprieHquKyNIApHBIE TIPSIMbIE U TNIOCKOCTH:

” CTaHJapTHbBIC MAPhI MEPIEHIUKYIISIPHBIX
MJIOCKOCTEH U MPSAMBIX, CAMMETPUU
MHOTOIPAaHHUKOB

” [leprieHquKyNIApHBIE TIPSIMbIE U TNIOCKOCTH:
TeopeMa O TPeX MepIeHANKYIIpax

24 [leprieHquKyNIApHBIE TIPSIMbIE U TNIOCKOCTH:

BBIYMCJIICHUA IJIMH B MHOI'OI'PAaHHUKAX




25

HOBTOpeHI/IeZ rmjiaonaan MHOTOYIOJIbHUKOB,
bopMyIIBI IS TUTOIIAACH, COOOpaKEHUS
rmonoous

26

[ToBTOpEHUE: MIOMIAId MHOTOYTOJIbHUKOB,
bopMyITBI TS TTOMIAACH, COOOpaKEHUS
mog00ust

27

[ToBTOpEHHE: TIIOIIAAA MHOTOYTOJIbHUKOB,
bopMyITBI TS TTOMIAACH, COOOpaKEHUS
mog00ust

28

[Tmomaan cedyeHnii MHOTOIPaHHUKOB:
TJIOIAIM TTIOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKEHUS 1O 100Ms

29

[Tmomaan cedyeHnii MHOTOIPaHHUKOB:
TJIOIAIM TTIOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKEHUS O 100MsI

30

KonTtponsnas padora "[loBTopenue:
MHOT'OTpaHHUKH, CCUCHUS
MHOTOTPaHHUKOB"

31

O61ém Tena. O0BeM MPSIMOYTOIBLHOTO
napaJuieenuneaa

32

3amaun 00 yaABOCHUH Ky0Oa, O KBaJApaType
Ky0a; O TPUCEKIINH yIia

33

CrepeoMeTpHUECKHE 3a/1a4H, CBSI3aHHBIE C
00BEMOM TIPSMOYTOJIBHOTO
napaieNenunea

34

[Ipuxknaguelie 3a1a4n, CBSI3aHHBIE C
BBIUKCIICHHEM 00BbEMA MPSIMOYTOJILHOTO
napasuiesienuIena




35 O06BEM npsAMOi TPU3MBI

36 CrtepeoMeTpHuuecKUe 3aJaul, CBI3aHHbIE C
BBIYUCIICHHEM 00BEMOB MPSMON IPU3MBI

37 [Tpuxnanueie 3a1a4n, CBI3aHHbIE C 00BEMOM
MPSMON MPU3MBbI
Brruncnenue 00bEMOB TEN ¢ TOMOIIBIO

38 onpeaenéHHoro uurerpaita. Oobpém
HaKJIOHHOMN TTPU3MBI
Brruncnenue 00bEMOB TeN ¢ TOMOIIBIO

39 onpeaenéHHoro uurerpaita. Oobpém
TTUPAMHU/TBI

40 ®dopmyna o0bEMa mupamuel. OTHOIIICHUE
00bEMOB MUPaAMHU/T C OOIITUM YTIIOM

41 dopmyna 06bpéMa mupamubl. OTHOIIEHUE
00bEMOB MUPAMHU/T ¢ OOIITUM YTIIOM

4 CrepeomeTpuyuecKue 3a/1auu, CBI3aHHBIE C
00BbEMaMU HAKIIOHHOM MPU3MBI

13 CrepeoMeTpHuuecKUe 3aja4l, CBI3aHHbIE C
00BbEMaMH TUPAMHUTBI

WKJIAIHBIE 337291 TI0 TEME BEMBI

IT "O6

44 Ten", CBA3aHHBIE ¢ 00HEMOM HAKJIOHHOM
IPU3MBI

45 [Ipuknanueie 3apauu o Teme "OO0bEMBI
Ten", CBsI3aHHBIE C 00BEMOM MTUPAMHUIBI

46 [Ipumenenue 00bEMOB. Beruncienue
pPaccTOsSHUA 10 TIIOCKOCTH

47 KonTtponbnas padora "O0bEM

MHOTOTpaHHUKA"




[unuHapuyeckas NOBEPXHOCTb,

48 00pa3yroue MUIHHIPUIECKON
MIOBEPXHOCTH

49 unuaap. [psamoi KpyroBon HUIUHAD.
[Inomans moBepXHOCTH LUIIMHpA

50 Konuueckasi moBepXHOCTb, 00pa3yromiye
KOHUYECKOU moBepXxHOocTH. KoHyc

51 CedeHue KOHyca MIOCKOCTHIO,
napajyIeIbHOMN MIOCKOCTH OCHOBaHUS

57 Yceuénnslii konyc. M300paxkeHne KOHYCOB
U YCEUEHHBIX KOHYCOB

53 [Tnomaas 60KOBOWM MOBEPXHOCTH M MTOTHOU
MIOBEPXHOCTH KOHYCa

54 [Tnomaas GOKOBOM MOBEPXHOCTH U MOTHON
MIOBEPXHOCTH KOHYCa
CrepeomeTpuueckue 3aa4 Ha

55 JI0Ka3aTeIbCTBO U BEIUHCIICHHE,
MOCTPOEHUEM CEUEHUHN MUINHAPA, KOHYyCa
CrepeomeTrpuueckue 3a1a4u Ha

56 JTI0OKa3aTelIbCTBO U BHIYMCIICHHE,
MOCTPOEHUEM CEUEHUHN MUINHAPA, KOHYyCca

57 [IpuknagHeie 3a1a4n, CBSI3aHHbBIE C
HUTUHAPOM

58 [Ipuknanuelie 3a7a4n, CBsI3aHHbBIE C
HUATUHAPOM

59 Cdepa u map




60

[lepeceuenue chepsl 1 mapa ¢ IIOCKOCTHIO.
Kacanwue mapa u cdepsl mmockocTsio. Bua n
N300paKeHHE mapa

61

[Nepecedyenue cdepsl U mapa ¢ MIOCKOCTHIO.
Kacanue mapa u cepsi mnockoctero. Bun u
n300pakeHue Imapa

62

VYpasuenune chepsol. [Inomans chepsl u eé
yacTeu

63

Cummetpus chepsl U mapa

64

CrepeomeTrpuueckue 3aa4i Ha
JO0Ka3aTCJIbCTBO U BBIYUCICHHUC, CBA3aHHBIC
co cepoii 1 mapom, TOCTPOCHUEM UX
CEYEHUH TIOCKOCTHIO

65

CrepeomeTpuueckue 3a1a4 Ha
JTOKA3aTEeNbCTBO U BBIYUCIICHUE, CBSI3aHHBIC
co cepoii U mapoM, TOCTPOCHUEM UX
CEUYEHHU TIOCKOCTHIO

66

[Tpuknagabie 3aaa9n, CBSI3aHHbIE CO chepoit
U 11apoM

67

[ToBTOpEeHME: OKPY)KHOCTH HA TIIOCKOCTH,
BBIYMCJICHHS B OKPY>KHOCTH, CTaHapTHBIC
monoous

68

Paznuunsie KOM6I/IHa]_II/II/I TCJI BpallICHUA U
MHOI'OI'PpaHHUKOB

69

3anaun o reme "Tena ¥ MOBEPXHOCTH
BpaiueHus"

70

3agaun no Teme "Tena U MOBEPXHOCTH
BpaieHus"




71

KonTtponbHas padora "Tena u moBepXHOCTH
BpaieHus"

72

O06béMm unuHIpa. Teopema 06 00bEMe
MMpAMOTo MUJIMHApPA

73

Boruncnenue 06bEMOB TeI ¢ TOMOIIbIO
onpenenéaHoro uaterpaiga. OobéM KoHyca

74

[Tnomaay 60KOBOH U MOTHOMN MOBEPXHOCTH
KOHYCa

75
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