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MNOACHUTEJIBHASA 3AIIMCKA

["'eomeTpus siBiseTCS OOHUM U3 0A30BBIX KypCOB Ha YPOBHE CPEHETO OOIIEro
oOpa3oBaHMs, TaKk KaK OOECIEeYMBAET BO3MOKHOCTb HW3YUYEHHS 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'€OMETPUYECKUX 3a/1a4, YMEHHE
BBIJIBUTaTh W ONPOBEPraTb TMIOTE3bl HENOCPEICTBEHHO HCIOJIB3YIOTCS IpHU
pellleHny 3a]a4 eCTECTBEHHO-HAYYHOTO LIUKJIA, B YACTHOCTU (PU3UUYECKUX 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
uHbOopMaTUKa» yepes obecreueHue BO3MOKHOCTH IPUOOPETEHHS U UCTIOJIb30BaHUS
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 YIIyOJIEHHOM YpOBHE,
PaCHIMPSAIONIMMHI U YCUIIMBAIOIIUMH Kypc 0a30BOTO YPOBHS, SIBJISFOTCS:

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, MO3BOJIIIOLUIMX ONMUCHIBATH M M3ydaTb
pa3HbIE SBJICHUS OKPYKAOLIEr0 MUPA, 3HAHUE MTOHATUMHOTO armapara no pasaeiy
«CtepeomeTpus» yueOHOTO Kypca reOMeTpuu;

(¢opMUpOBaHHE  YMEHHUS  BJIAJIETh  OCHOBHBIMM  HOHATUSAMH O
IPOCTPAHCTBEHHBIX (UIypaX UM MX OCHOBHBIMH CBOWCTBAMH, 3HAHUE TEOPEM,
dopMyll U yMEHHE UX MPUMEHSTb, YMEHHs JOKA3bIBaTh TEOPEMBbI M HAXOJUTh
HECTaHIapTHbBIE CIIOCOOBI pelIeHUs 3a/1a4;

dbopMupOBaHHE YMEHHUS paclio3HaBaTh HA YEPTEXKAX, MOJACIAX U B pealbHOM
MHUpE MHOTOTPaHHMKHM M Teja BpallEHUs, KOHCTPYHMPOBATH 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 IPUMEHSTh, IPOBOJAUTH JOKA3aTEIIbHBIC PACCYKICHUS B XOAC
pelmeHnss CTepEeOMETPUYECKUX 3aJad M 3aJad C IPAKTUYECKUM COJEPKAHUEM,
dbopMupoBaHHE TPEACTAaBICHUS O HEOOXOIUMOCTH  [IOKA3aTelIbCTB IMpHU



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

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

dbopmupoBanrue (PYHKITMOHAILHONH TPAaMOTHOCTH, PEJICBAHTHOW TEOMETPHH:
YMEHUSI PACloO3HABATh TMPOSBICHUS TEOMETPUUYECKUX TMOHSATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B peajbHBbIX KM3HEHHBIX CUTYallUsX U MPU U3YUYECHUU APYTHX
y4e€OHBbIX  TPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEM,
MOJICJIMPOBAHUSl PEATBHBIX CHUTYAllMi, HCCIEAOBAHHS TOCTPOCHHBIX MOJEIEH,
WHTEPIPETALUN TTOTYYECHHBIX PE3YJIHTATOB.

OCHOBHBIMH COZIEP’KAaTEIBLHBIMHU JIMHUSAMHA y4eOHOTO Kypca «['eomerpus» B
10-11 «xmaccax sBusworcs: «lIpsiMble M IUIOCKOCTU B MPOCTPAHCTBEY,
«MHuororpannukn», «Tema Bpamenus’», «BekToppl U KOOpAMHATHI B
MIPOCTPAHCTBEY, «JIBMIKEHUS B MPOCTPAHCTBEY.

CohopmynupoBanHoe Bo PI'OC COO TpeOoBaHHE «yMETh OMNEPUPOBATH
MOHATUSIMIY», PETICBAHTHBIMU T€OMETPHUH Ha YIIIYyOJIEHHOM ypoBHE 00y4ueHus B 10—
11 xmaccax, OTHOCUTCSI KO BCEM COJEP)KaTEIbHBIM JIMHUSM Y4eOHOro Kypca, a
dbopMHpOBaHUE JIOTMYECKUX YMEHUH  pacrlpeaensercs He TOJbKO IO
coJiepKaTeIbHBIM JIMHUSAM, HO U 10 TojaM obydeHus. Comepxanue oOpa3oBaHus,
COOTBETCTBYIOIIEE MPEAMETHBIM pe3ysibTaTaM ocBoeHust DenepanbHON padoueit
MpOTpaMMBbl, pacrpefeEHHbIM 10 ToJaM OOy4YeHHS, CTPYKTYPUPOBAHO TaKUM
00pa3oM, 4TOOBI KO BCEM OCHOBHBIM, ITPUHIUIHAIBHBIM BOMPOCAM 00yUaroIiuecs
oOpamjaiich ~ HEOJHOKpPATHO. ITO  TMO3BOJSET OpPraHM30BaThb  OBJIAJICHUE
T€OMETPUUYECKUMH MOHATHSIMHU U HaBBIKAMHU TOCJIEI0BATEILHO U TIOCTYIATEIBHO, C
coOJTI0/IeHUEeM TIPUHIIUIIA TPEEMCTBEHHOCTH, @ HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CHUCTEMY I'€OMETPUUYECKUX TMPEACTABICHUN O00yJaromMXCsl, pacIUpss U yriryOsis
e€, o0pasys MpOYHbIE MHOKECTBEHHBIC CBSI3H.

[lepexon kK U3y4EHUIO TEOMETPUH Ha YTIIyOJIEHHOM YPOBHE TIO3BOJISICT:

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

MNOATOTOBUTH OOYYAIOMIMXCA K TNPOJOJIKEHUIO M3YyYEHUS MATeMaTHKU C
yaéToM BbIOOpa Oymymiel mpodeccun, obOecreunBas MPEEMCTBEHHOCTh MEXKIY
0o0muM 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, ImpsAMas, IUIOCKOCTD,
npocTpaHcTBo. IloHsATHE 00 aKCMOMaTHYECKOM IOCTPOEHUH CTEPEOMETPUU:
aKCHOMBI CTEPEOMETPHUH U CIEACTBUSA U3 HUX.

B3anmHOoe pacnosiokeHrne MNpsMBIX B NPOCTPAHCTBE: IIEPECEKAIOIIHECH,
IapajulesIbHble M CKpelMBaroImmecs npsMmble. [Ipu3Hakum cxpempyBaromuxcs
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 MapajlIeIbHOTO MNPOEKTUpOBaHus. I3o0pakeHue
buryp B mapayuieqbHON MPOEKIUU. YTIbl C COHANPABICHHBIMH CTOPOHAMH, YTOJl
MEXIy NPSAMBIMH B IPOCTpAaHCTBE. [lapayienbHOCTh IIIOCKOCTEN: NapajliebHbIC
TUIOCKOCTH, CBOMCTBA MapajuIeIbHbIX TUIOCKOCTEM. [Ipocreiimmue
IPOCTPAHCTBEHHbIE (GUTYpPhl Ha IUIOCKOCTH: TeTpajap, MNapajulelenumnen,
MMOCTPOEHUE CCUCHUM.

[lepnesaAMKYJIPHOCTD NPSIMOM M IJIOCKOCTH: MEPIEHIUKYJISIPHBIEC NIPSMBIE B
IIPOCTPAHCTBE, MpsAMBIC MAPAJUICIBbHBIC W NEPHEHAMKYJSAPHBIE K IIJIOCKOCTH,
IIPU3HAK NEPNECHAMKYJIIPHOCTH NPSIMOM M IUIOCKOCTH, TeopemMa O MNpsAMOU
NIEPIECHINKYJIAPHON IIJIOCKOCTH. OpToronajibHoe IIPOEKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKH IO IIJIOCKOCTH, PACCTOSTHUE
OT IPSIMOH J10 TIIOCKOCTH, MPOEKIMS (PUTyphl HA TUIOCKOCTb. [leprneHuKynspHOCTh
TUIOCKOCTEMN: MPU3HAK TMEPIECHAUKYISPHOCTU JBYX IJIOCKOCTEN. Teopema 0 TpEX
NIEPIICHIUKYJIAPAX.

Yriael B NPOCTPAHCTBE: YroJl MEXAY IPSAMOW M INIOCKOCTBIO, IBYTPAHHBIN
yTOJl, JUHEWHBIA YTOJI ABYTPAHHOTO yrila. TPEXIpaHHBIM U MHOTOI'PAHHBIE YTJIBI.
CBoMCTBa INIOCKUX YIVIOB MHOIOIpaHHOro yriia. CBOMCTBA INIOCKUX U ABYTPaHHBIX
YTJI0B TPEXTPaHHOIO yria. TeopeMbl KOCHHYCOB ¥ CUHYCOB JUIsl TPEXTPAHHOIO YIIA.

MHororpaHHuKHU

Bunel MHOTOrpaHHuMKOB, pa3BEpTKa MHOrorpanHuka. lIpusma: n-yrosbHas
npu3Ma, psiMasi 1 HaKJIOHHAs MPU3MBbI, OOKOBasi U MOJHAsl MOBEPXHOCTh IPU3MBI.
[Tapaienenune 1, TpsMOYTOJIbHbBIN MapaJJICICIUNE] U €T0 cBoiicTBa. KpaTuaiiue
IIyTH Ha IIOBEPXHOCTM MHOrorpaHHuka. Teopema Oiutepa. IIpoctpaHcTBeHHas
teopeMma [Iudaropa. [Tupamuaa: n-yronbpHast nupamua, NpaBuibHas U yCEUEHHAS
nupamuel. CBoiictBa péOep M OOKOBBIX TIpaHed MPABWIBHON IHUPaMUIBL.
[IpaBriibHBIE MHOTOIPAHHUKH: NpPaBUJIbHAS MNpPHU3Ma W IpaBWIbHAsA MHPaAMHIA,



paBUJIbHAS TPEYTOJIbHAS TMPAMUIA U TPABUIILHBIN TETPadIp, Ky0. [Ipencrasienue
O IPABWIbHBIX MHOTOTPAHHUKAX: OKTa’Ap, NOJICKASIP U UKOCASIP.

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

CumMmeTpuss B NOPOCTPAHCTBE. DIJIEMEHTbl CHUMMETPUM  IPABUIIBHBIX
MHOTOTpaHHUKOB. CHUMMETpUsT B MPAaBWIBHOM MHOIOTPAaHHUKE: CHMMETPUS
napajuielienuneaa, CUMMETPHUS MPAaBWIbHBIX NPHU3M, CUMMETpPUS NPaBUIBHOU
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. CBOKMCTBA CI0KEHUSI BEKTOPOB. CBOMCTBA YMHOXEHHUSI BEKTOpPA HA YHUCIIO.
[ToHssTME KOMIUJITaHApHBIE BEKTOPHI. lIpH3HAK KOMIUIAHAPHOCTHU TPEX BEKTOPOB.
[IpaBuno mapawienenunena. TeopemMa O Pa3lOKECHUUM BEKTOpA IO TPEM
HEKOMIUIAHApHbIM  BekTopaM. [IpsiMoyrosibHasgs  cucrema  KOOpAMHAT B
npocTtpancTBe. KoopaumHatel BekTopa. CBsi3b MEXIYy KOOpPJIMHATAMHU BEKTOpa U
KOOpJIMHATAMH TOYEK. YTOJI MeXIy Bekropamu. CKalsipHOE MNPOU3BEIACHUE
BEKTOPOB.

11 KJIIACC

Tesa Bpalmenus

[TonsiTvs: IMUIMHAPUYECKAs TOBEPXHOCTh, KOHHMYECKas IOBEPXHOCTH,
chepuueckas TMOBEPXHOCTh, OOpa3ymoollue TMoBepXHOCTe. Tena BpalleHus:
WIMHIP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. Bzanmuoe pacnosnoxenue cheps
U TJIOCKOCTH, KacaTellbHas IIIOCKOCTh K chepe. M300paxkenue Ten BpallleHus Ha
wiockocTH. Pa3BépTka nunuHapa u konyca. CuMMmeTpus cepsl U mapa.

O06bEM. OcHOBHBIE CBOMCTBa 00BEMOB Teil. TeopemMa 00 o00béMe
IpSIMOYTOJIBHOTO TMapajiesienumnena u cienctsus u3 He€. O0bEM mnpsMod U
HAKJIOHHOM NpU3MBbI, HWIMHJpPA, MUpaMUabl U KoHyca. O0bEM I1apa U MIapoBOTO
CeTMEHTA.

KoMmOuHanmu Tenm BpamieHuss ¥ MHOTOTpaHHUKOB. [Ipu3ma, BnucaHHas B
WIMHIpP, ONHCaHHAas oOKojio uwiuHapa. Ilepeceuenue cdepsr u 1mapa ¢
wiockocThio. Kacanue mapa u cdepsl miockocTeio. [loHsATHE MHOTOrpaHHUKA,
OMHMCAHHOTO OKOJO c¢epbl, cdepbl, BIMCAHHON B MHOTOIPAHHUK WM TEJO
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 MEpeHoca
CEKYILEH TTOCKOCTH.

BeKTOpbI M KOOPAMHATHI B IPOCTPAHCTBE

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

JABHKEHUA B IPOCTPAHCTBE

JlBwxenus npoctpancTBa. OtoOpakenwus. J[BMKEHUS W PaBEHCTBO (UTYP.
OOmme cBoiicTBa NBWXECHHWN. BuIbl JBWKEHWN: TapaIeNbHBIA TEPEHOC,
LHEHTpaJIbHAsl CUMMETpUS, 3€pKajbHas CUMMETPHS, IMOBOPOT BOKPYT MPSAMOM.
[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 O0YYAIOIIETOCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO YJI€HA POCCUICKOTO 00IIIECTBA, MPEICTABICHUE O MATEMAaTUUECKHIX
OCHOBaX (YHKIIMOHUPOBAHUS PA3NMYHBIX CTPYKTYp, SBJICHHUH, TIPOIETYP
rpakJgaHckoro  oOmiectBa  (BBIOOpPBI,  OMPOCHI M JPYroe), yMEHHE
B3aMMOJICUCTBOBaTh C COIMAJIbHBIMU HWHCTUTYTAMH B COOTBETCTBUU C HX
GYHKIUSIMU ¥ HA3HAYCHUEM;

2) maTpuoTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKON TPAXKAAHCKON HICHTUYHOCTH, YBKCHUS K
IPOILJIOMY M HACTOSILIEMY POCCHUUCKOW MaTeMaTHKH, LIEHHOCTHOE OTHOUIEHUE K
JIOCTUKEHUAM POCCUUCKUX MATEMATUKOB U POCCUUCKON MAaTEMaTUYECKOW IIKOJIbI,
WCIIOJIb30BAHUE ATUX JOCTIDKCHHM B JAPYTMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

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

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(hOpPMUPOBAHHOCTh YMEHHUS TMPUMEHATH MaTeMaTH4YeCKUE 3HaHUS B
MHTEpecax 3/10pOBOro v 0€30MacHOro 0opasa >KM3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 370POBBIO (370pOBOEC THUTaHUE, COANIAHCUPOBAHHBIN PEKUM 3aHSATUH W
OTIIbIXa, peryispHas (GU3NYECKas aKTUBHOCTH), PU3NUECKOE COBEPIIICHCTBOBAHUE
IIPU 3aHATUAX CIOPTUBHO-03JJ0POBUTEIBHON JIEATENbHOCTBIO;

6) Tpy1oBOE BOCIUTAHME:

TOTOBHOCTh K TpYyIy, OCO3HAaHUE IIEHHOCTU TPYAOTIIO0Us, HHTEpeC K
paznuyHbiM  chepaM  TPOPECCHOHAILHON  JCSITENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ TPUIOKEHUSIMH, YMEHHE COBEpINATh OCO3HAHHBIA BBIOOD
Oynymeit mnpodeccud W peaau3oBbIBaTh COOCTBEHHBIE JKM3HEHHBIC ILJIAHBI,
FOTOBHOCTh M CHOCOOHOCTP K  MaTeMaTH4YeCKOMY  OOpa3oBaHUIO W



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

7) 3K0JI0THYeCKOe BOCIIMTAHUE:

Cc(hOPMUPOBAHHOCTh  DKOJIOTHYECKOW  KYJIBTYphl, TOHUMAHHUE BIIMSHUS
COLMATBHO-DKOHOMUYECKHUX TMPOILIECCOB HA COCTOSIHUE MPUPOTHON U COLMATIBHOU
Cpenbl, 0CO3HAHUE TI00ATHHOTO XapaKTepa YKOJIOTHIECKUX TPOOIeM, OpUEHTAITUS
HAa TIPUMCHEHHE 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 HAYKW U OOIIECTBEHHOM MPAKTUKH, TOHUMAHUE MaTEeMAaTHIECKOU
HayKH Kak cepbl 4eIOBEYECKON AEATEIbHOCTH, ITANOB €€ pa3BUTHS U 3HAYUMOCTHU
JUIs. pa3BUTHUSL LIMBUWIA3ALIMHU, OBJIAJICHUE S3bIKOM MAaTEMaTUKHW U MaTEMAaTHYECKOMN
KYJBTYpOU KaK CpeJICTBOM MMO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIISTh IPOECKTHYIO
U UCCIIEIOBATENbCKYIO JEATEIbHOCTh HHANBUIYAIbHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIC YHHBEpPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

Bba3oBble JJornueckue geiicTBUA:

BBISBJISITh M XapaKTE€pPU30BaTh CYIIECTBEHHbIE NPH3HAKK MaTEMaTHYECKUX
O0OBEKTOB, TIOHSATUHW, OTHOIICHWA MEXIy TMOHATHSIMHU, (POPMYIHPOBATH
oTpe/ieTICHUs] TIOHSTHM, YCTAaHABIMBATH CYIIECTBEHHBIM MPU3HAK KJIACCU(PUKAIINH,
OCHOBaHMS JJi1 0000IICHUS M CPaBHEHUS, KPUTEPUU MTPOBOIUMOIO aHAIN3A;

BOCIIPUHUMATh,  (opMyIupoBaTh U MNPeoOpPa3oBBIBATh  CYXKICHHUS:
YTBEPAUTEILHBIE U OTPUIATEIbHBIC, SAMHUYHBIC, YACTHBIE U OOIIHNE, YCIOBHBIC;

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

JieJaTh BBIBOABI C HCMOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
VWHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3AKIIOUEHUN 110 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSITENIBHO JOKA3aTEIbCTBA MATEMATUUYECKUX YTBEPKICHUIM
(mpsiMBIE 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).

Bba3oBnle ucciiegoBarebLcKue 1eHCTBUA:



UCIIOJIb30BaTh BOIMPOCHI KaK HCCIEAOBATENCKUNA WHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,  (DUKCHpYIOIIME  MPOTHBOpEYHE,  MpoOieMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOpMHpOBATH TMIOTE3Yy, apryMEHTHPOBATH
CBOIO MO3UIINI0, MHEHHUE;

IPOBOJIUTH CAMOCTOSITEIILHO CIUIAHUPOBAHHBIN 3KCIIEPUMEHT, HCCIIEeI0OBaHNE
10 YCTAHOBJICHUIO OCOOCHHOCTEI MaTeMaTHUECKOro 00bEKTa, SIBJICHUSI, IpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy OOBEKTaMH, SBJICHUSIMH, MPOLIECCAMU;

CaMOCTOATENBbHO (HOpMyTUpOBaTh 0OOOLICHUS W BBIBOJABI MO pe3yjbTaTaM
NpOBEAEHHOTO  HAOMIOACHMS, UCCIENOBaHMS, OIEHWBAaTh  JIOCTOBEPHOCTD
MIOJTY4EHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IIEHUI;

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

Pa6ora ¢ undpopmaunmeii:

BBISIBIISATh eUIUTH MHPOPMAIMY, TAHHBIX, HEOOXOJUMBIX AJISi OTBETa Ha
BONPOC 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, TPAMOTHO BBIpakKaTh 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 3a7add, BBICKA3bIBaTh WJCH, HAIICJICHHBIE Ha IIOWCK
pEIICHUS, COIMOCTABIATh CBOM CYXKJICHUS C CYXJICHHSIMH JIPYTUX Y4YaCTHHUKOB
nuasnora, oOHapy>KMBaTh Pa3jIM4Me M CXOJCTBO MO3UIIUNA, B KOPPEKTHOU (opme
dbopMyIMpOBaTh PA3HOTIACHS, CBOM BO3PAKCHUS,

MIPE/ICTABIIATh PE3yJbTAThl PEIICHHS 3aJ1ayd, SKCIIEPUMEHTA, HCCIICIOBaHUS,
IIPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (GoOpMaT BBICTYIUICHHS C Yy4ETOM 3ajad
MIPE3EHTAIlUN U 0COOCHHOCTEH ayIUTOPHH.

PeryasiTuBHbIE YHHBepcaJbHble y4eOHbIe 1eHCTBUS
Camoopranusanus:



COCTaBJISITh IUIAH, AJITOPUTM PEIICHHS 33/1a4d, BEIOMPATH CIIOCOO PEIIeHUs C
y4€TOM UMEIOIINUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATH
Y KOPPEKTUPOBATHh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOM MH(OpMAITUH.

CaMOKOHTPOJIb, SMOIIMOHAJIbHBIN HHTEJIEKT:

BJIAJ€Th HABBIKAMHM  IO3HABATENbHOM  pediekcud KaKk  OCO3HaHUSs
COBEPIIIAEMBIX JCHCTBUN M MBICIUTEIBHBIX MPOIIECCOB, UX PE3YJIHTATOB, BIAJICThH
crnocobaMM CaMOIIPOBEPKH, CAaMOKOHTPOJSl Mpoliecca M pe3yjbTaTa pelieHus
MaTeMaTUUYECKOHN 3a/1a4M;

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

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

CoBMmecTHAasI 1€ATEIbHOCTD:

MOHMUMATh M HCIOJIH30BaTh MPEUMYIINECTBA KOMAHAHOW W WHAMBUIYAJTLHON
paboThl mTpU pemeHuH YYeOHBIX 3a7a4, MNPUHUMATh I€Jdh COBMECTHOM
JeSATEIbHOCTH, IJAHUPOBATh OPraHHU3alMI0 COBMECTHOW pabOThl, pacrpeaeiiiarh
BUJIBI pa0bOT, IOTOBAPUBATHCS, 00CYXAaTh MPOLIECC U pe3yJIbTaT paboThl, 00001IaTh
MHEHHUS HECKOJBKHUX JIOJICH;

y4acTBOBaTh B TPyNMOBBIX (opmax paboThl (00CyXkaeHUs, OOMEH MHEHHIA,
«MO3TOBBIE IITYPMbI» U UHBIE), BBITIOJHATH CBOIO YaCTh PA0OTHI U KOOPJIUHUPOBATH
CBOM JICHCTBUS C IPYTHUMH YJI€EHAMHU KOMaH/Ibl, OI[EHUBATh KA4€CTBO CBOETO BKJIa/1a
B OOWMHA TPOAYKT TO KpUTEpUsIM, CGHOPMYIUPOBAHHBIM  YYACTHHUKAMU
B3aUMOJICHUCTBUA.

ITPEAMETHBIE PE3YJ/IBTATDBI

K koniy 10 kinacca o0yyaroniuiicss HAy4uTCs:

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

e TMPHUMEHSTh AKCUOMBI CTEPEOMETPUU U CIEACTBHS M3 HUX MPU PEUICHUH
reOMEeTPUYECKUX 3a]1a4;

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

e CBOOOJHO OIEPUPOBATH TMOHATHSIMH, CBS3aHHBIMH C yIJamMH 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, NPSIMOYTOBHBIN Mapauiesenunes, Kyo0);

e KJIACCH(PUIIUPOBATH  MHOTOTPAHHUKW, BBIOMpas  OCHOBAHHUS IS
KJ1IaccuUKaIlnu;

e CBOOOJHO OMNEPUPOBATH TMOHATUSIMH, CBSI3AHHBIMU C  CEYEHUEM
MHOTOTPAaHHUKOB TIOCKOCTHIO;

e BBITIOJHSATH napaiebHOE, IIEHTPATILHOE u OpTOTOHAJIBHOE
POEKTUPOBaHKE (PUTYP HA TUIOCKOCTD, BBIMOJIHATH H300pakeHus: PUryp Ha
IJIOCKOCTH;

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

e BBIYUCIATH  IUIOIIAAM  TMOBEPXHOCTEH  MHOTOIPAHHUKOB  (IIpU3Ma,
nupamuza), FeOMETPUYECKUX TeJ ¢ TpUMEHEHUuEM (HopMy;

e CBOOOJHO OMEPHUPOBATH MOHATUSIMH: CHMMETPHUSI 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 pemaTh 3aJaud Ha JOKA3aTeIbCTBO MAaTEMAaTHYECKUX OTHOIICHUU U
HaXOXKJEHUE TEOMETPUUECKHUX BEIMYWH, TPUMEHSIS U3BECTHBIE METO/IBI ITPU
pEelIeHU MaTEeMaTUYeCKUX 3a/1ay TMOBBIIIEHHOTO M BBICOKOTO YpPOBHS
CJI0KHOCTH;

e TMPUMEHATH MPOCTEHIlIME NPOTrPaMMHBIE CPEACTBA M  DBJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI TPU PEIICHUH CTEPEOMETPUUECKHX 3a]1a4;

e W3BJECKaTh, MNPeoOpPa3OBBHIBATH WM HWHTEPIPETUPOBATH WHEOOPMAIUIO O
POCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, TMpeACTaBICHHYIO0 Ha
yepTexax U pUuCyHKax;

e TMPUMEHATH TIONYYCHHBIC 3HAHWUS HA TPAKTUKE: CpaBHUBATh U
aHAM3UPOBATh PEALHBIE CUTYaIlMH, MPUMEHSITh N3YYCHHBIC MOHSATHS B
mporecce IMOWCKAa  pelIeHUs MaTeMaTH4ecKd  COpMYITHPOBAHHON
npoOseMbl, MOJEIMPOBATh 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 HayduTCs:



CBOOOZHO OINEPUPOBATH MOHATHUSAMHU, CBSI3aHHBIMH C IWJIMHIPHYECKO,
KOHMYECKOW U CepuyecKoil MOBEPXHOCTSMH, OOBSICHITH CIOCOOBI
MOJTyYEHUS;

OIEpUPOBAThH MOHATUSAMH, CBSI3aHHBIMU C TEJIAMH BpAILEHUS: [IUJIUHAPOM,
KOHYCOM, c(hepoil u mapom;

pacrmo3HaBaTh Tela BpamleHus (UUIUHAP, KOHyC, cdepa u 1map) H
OOBSACHATH CIIOCOOBI MOTYYESHHSI TEJ BPALLICHUS;

KJIACCU(PUIIMPOBATh B3aHMHOE PACIOJIOKEHUE CPEPDI U MIIOCKOCTH;
BBIUUCIISATh BEJIWYUHBI AJIEMEHTOB MHOTOTPAHHMKOB M TE€J BpALIECHUS,
00BEMBI M IUIOMIAJIM MOBEPXHOCTEW MHOIOIPAHHUKOB M TEJl BpaICHMUS,
TreOMETPUUECKUX TEJl C MPUMEHEHHEM (popmyT;

CBOOOJHO OMEpPUPOBATh MOHATUAMHM, CBSA3AHHBIMU C KOMOWHALUAMU TEN
BpallleHUsI U MHOTIOIPAaHHUKOB: MHOTOTPaHHMK, BIMCAHHBIA B cdepy U
ONMCAaHHBIN 0K0JIO cdepsl, chepa, BIUCaHHAS B MHOTOI'PAHHUK WM TEJIO
BpalllCHUS;

BBIUUCIISATH COOTHOLICHUS MEX/TY TUIOIIAIIMU TIOBEPXHOCTENH U 00bEMaMu
IIOJOOHBIX TEN;

n3o0paxaTb u3ydaeMble (UTYpPBI, BBINOJHATH (BBIHOCHBIC) TIIOCKHE
YEepTEe)KU U3 PUCYHKOB MPOCTBIX OOBEMHBIX (PUryp: BHUI CBEpXY, COOKY,
CHHU3Y, CTPOUTH CEUCHHUS TEJ BPAICHHUS,

U3BJIEKAaTh, WHTEPIPETHPOBATh M NPeoOpa3oBbIBATh HHPOPMAIUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (Urypax, MpEeACTaBICHHYIO Ha
YepTeKax U pUCYHKaAX;

CBOOOJHO ONEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITIOJHATH ONEPAlU HaJl BEKTOPaMU;

3aJ1aBaTh INIOCKOCTh YPaBHEHHUEM B JEKapTOBOI cUCTEME KOOPAMHAT;
pelaTh reOMETPUUYECKUE 3a/1a4H HA BBIYMCIEHUE YTII0B MEXKY MPSIMBIMU U
IUIOCKOCTSIMH, BBIYMCIIEHUE PACCTOSIHUM OT TOYKHU 0 IJIOCKOCTH, B LIEJIOM,
Ha MPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/1a IPU PEILICHUH;
CBOOOAHO OMEpPUPOBATh MOHITUSIMH, CBSI3AHHBIMH C JIBOKEHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKECHHU;

BBINOJHATh M300paKE€HUST MHOTOTPAHHUKOB M TeJl BpallleHus IpHU
NapajuleIbHOM  NEPEeHOCE, LEHTPaJbHOW CHUMMETPUH, 3E€pKAJIbHOU
CUMMETPUH, IIPU IOBOPOTE BOKPYT MPSIMOM, TpeoOpa30BaHus 0100,
CTPOUTH CEUYEHHs MHOTOIPAaHHUKOB U TEJ BpAILlEHUS: CEYCHHS IMIIMHIpPA
(mapanenbHO U NEPIEHANKYIISIPHO OCH), CEYEHMs KOHYca (IapajuleIbHble
OCHOBAHUIO U NPOXOASIINE YePE3 BEPIINHY ), CEUEHHUS 11apa;
UCIIOJIb30BaTh METOJbl IOCTPOCHHUS CEUEHUI: METOJ CJEN0B, METOJ
BHYTPEHHET0 MPOEKTUPOBAHUSA, METO]] TIEPEHOCA CEKYIEeH MI0CKOCTH;



JIOKa3bIBaTh FTEOMETPUUECKHUE YTBEPKICHUS,

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

pelmarbh 3aJa4d 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 pEaJbHbIE CUTyallMH, NPUMEHSATHh H3YyYEHHBIE MOHATHUSA,
TEOPEMBbI, CBOMCTBA B TMPOLECCE IOHWCKA 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)
n/n NPOrpamMMbl Bcero Konrposenpie  TMpakruieckue o0pa3oBaTte/ibHbIE
padoThI padoThI pecypesI
1 BBenenue B crepeoMeTpuro 23 1
) B3auMHOe pacnonoxeHue npsmbIX B 6 |
MIPOCTPAHCTBE
3 [TapayuienpHOCTB IPSIMBIX U IJIOCKOCTEH B 2
IIPOCTPAHCTBE
4 HepHeHILI/IIiyJ'IﬂpHOCTI) HNPSIMBIX U )5
IIJIOCKOCTEMN B IPOCTPAHCTBE
VYIIIBl U pacCTOSHUS 16 1
MHoOrorpaHHuK" 7 1
Bexkrtops! B mpocTpaHcTBE 12
2 HOBTOPGHI/IG, 000011IeHNE U CHCTEMATH3AIIHS 5 )
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOI' PAMME 102 6 0




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
Ne uudgposbie
Tema ypoka Koutpoasnubie  IIpakTnyeckue
n/n Bcero oOpa3oBaTe/ibHbIE
padoTsI padoThI
pecypcsl

OcHOBHBIE TIpaBWIIa N300pKCHHS HA
PUCYHKC IIJIOCKOCTH, MAPAJUICIIbHBIX NPSAMBIX
(OTpe3KoB), cepeIMHbI OTpE3Ka

[ToHsATHS CTEpEeOMETPUH: TOUKA, TIpsiMasi,
TUIOCKOCTh, POCTPaHCTBO. OCHOBHBIE
MpaBujIa U300pakeHUs Ha PUCYHKE
IIJIOCKOCTH, MAapaJlJICIIbHBIX MTPAMBIX
(OTpe3KoB), cepeIMHbI OTpE3Ka

[TonsATHS: IEpeceKaronecs MIOCKOCTH,
MepeCceKarOINecs IMpsiMasi | MIIOCKOCTB;
MOJTYITPOCTPAHCTBO

[ToHsTHS: TIepeceKaroluecs MIOCKOCTH,
MIePeCceKaIOINecs MpsiMasi | IIOCKOCTB;
MOJTYITPOCTPAHCTBO

MHororpaHHuKH, ©300paKeHHE MPOCTEUIITNX
MIPOCTPAHCTBEHHBIX (PUTyYD,
HECYIIECTBYIOIUX O0BEKTOB

MHororpaHHuKH, ©300paKeHHE TPOCTEUIITNX
MIPOCTPAHCTBEHHBIX (PUTYD,
HECYIIECTBYIOINUX 00HEKTOB




AKCHOMBI CTEPEOMETPHUH U IIEPBBIE
CJIEICTBHS U3 HUX

AKCHOMBI CTEPEOMETPHUH U IIEPBBIE
CJIEZICTBHS U3 HUX

AKCHOMBI CTEpEOMETPHH U TIEPBbIC
cnencTBus U3 HUX. CriocoObl 3a1aHus
HPSMBIX U TTIOCKOCTEH B IIPOCTPAHCTBE.
O0603HaueHUs MPSAMBIX U TIOCKOCTEH

10

N3o0pakeHue ceueHnit mupaMuibl, Kyoa u
MIPU3MBI, KOTOpBIE MTPOXOIAT uepe3 ux péodpa.
N300paxeHue nepecevyeHns MoTyueHHbIX
IJIOCKOCTEM. PackpalmmBanie mOCTPOCHHBIX
ceueHuu PAa3HbBIMH IBETAMU

11

N3o0paxkeHue ceueHnit mupaMuibl, Kyoa u
MIPU3MBI, KOTOpBIE MTPOXOIAT uepe3 ux péodpa.
N300paxeHne nepeceuyeHus MoaTyueHHbIX
IJIOCKOCTEM. PackpalmmBanie mOCTPOCHHBIX
ceueHuU Pa3sHbBIMH IBETAMU

12

N3o0paxkeHue ceueHnit mupaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOJIAT Yepe3 ux peopa.
N300pakeHue nepecedeHus MoTyIeHHBIX
II0CKOCTEH. PackparBaHue mocTpOSHHBIX
ceueHuu Pa3sHbBIMH IBETAMU

13

N3o0pakeHue ceueHnit mupaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOJIAT Yepe3 uxX peopa.
N300pakeHue nepecedeHus MoTyIeHHBIX
II0CKOCTeH. PackparBaHue mocTpOSHHBIX
ceueHuU Pa3sHbBIMH IBETAMU

14

Merton cnenoB 1uisi HOCTPOCHUS CEUECHM I




15

Meroa cnefoB Asisi MOCTPOSHUS CEYEHUHN.
CaoiicTBa nepeceyeHnid MPSIMbIX U
IIJIOCKOCTEN

16

Mertopa cieoB /Uit HOCTPOCHUS CEUEHUIA.
CaolicTBa niepece4eHn MPsSIMBIX U
IIJIOCKOCTEN

17

[TocTpoenue ceuenunii B mupamuae, Kyoe mo
TpéM Toukam Ha p&bpax. Cozmanue
BBIHOCHBIX qepTencel‘/’I U 3aIlliCh HI1aroB
MOCTPOEHUS

18

[TocTpoenue ceuenunii B mupamuae, Kyoe mo
TpéM Toukam Ha péopax. Co3nanue
BBIHOCHBIX qepTenceI‘i " 3aIlliCh HI1aroB
MOCTPOEHUS

19

[TocTpoenue ceuenuii B mupamuae, Kyoe mo
TpéM Toukam Ha péopax. Co3nanue
BBIHOCHBIX YepTeKel U 3aluch 11aroB
MOCTPOEHUS

20

[TocTpoenue ceuenunii B mupamuae, Kyoe mo
TpéM Toukam Ha péopax. Co3nanue
BBIHOCHBIX YepTeXKel U 3aruch 11aroB
MOCTPOEHUS

21

[ToBTOpenue manumerpun: Teopema o
MIPOIMOPLMOHANBHBIX oTpe3kax. [lomobue
TPEYroJIbHUKOB

22

[ToBTOpenue nnanumerpun: Teopema
Menenas. PacueTsl B ceUECHHUIX Ha
BBIHOCHBIX 4yepTexax. Mcropus pazButus
IUTAHUMETPUH U CTEPEOMETPUN




23

KonTpomnbHas pabota "AKCHOMBI
crepeomerpun. Ceuenus"

24

B3anMHOe pacnonoxeHue npsmbIx B
npoctpancTBe. CKpenIMBaromuecs npsmbie.
[Tpu3HAKK CKPEIMBAIOMIUXCS MIPSIMBIX.
[TapannensHbie TpsSMbIE B IPOCTPAHCTBE

25

Teopema 0 CylIeCTBOBaHUHU U
€AVMHCTBEHHOCTH IIPSIMOM IapajuIeIbHON
JAHHOM MPSIMOMU, MTPOXOAILEH Yepe3 TOUKY
MIPOCTPAHCTBA U HE JIEXKAIEH HAa JaHHOU
npsMoi. JlemMma o nepece4eHuun
MapAJUIEIBHBIX IPAMBIX IIJIOCKOCTBHIO

26

[TapamtensHOCTB TpeX HpsMBIX. Teopema o
TpEX MapauIeNIbHBIX NpAMBbIX. Teopema o
CKPELIUBAOIIUXCS MPSMBIX

27

[TapannensHoe npoekTrpoBaHue. OCHOBHBIE
CBOICTBA NapaJuIEIbHOTO IPOEKTUPOBAHMSL.
N300pakenue pa3sHbIx Guryp B
NapajuIeIbHOMN IIPOEKIIUU

28

[lenTpanbHas npoekus. Yo ¢
COHAITPaBJICHHBIMHU CTOPOHAMH. YTOJ MEXIY
MpsMbIMHA

29

3amaun Ha JOKa3aTeIbCTBO U MCCICI0BaHNE,
CBSI3aHHBIC C PACITOJIOKEHUEM TMPSMBIX B
MIPOCTPAHCTBE

30

IlonsATHA: MapauIeIbHOCTD MIPAMON U
IIJIOCKOCTH B IIpocTpaHcTBe. [Ipu3Hax
MapAJUIEIbHOCTH MPSIMOU U TUIOCKOCTH.




CaolicTBa napamieabHOCTH IPSIMON U
TUTOCKOCTH

31

I'eomeTpuueckue 3ajaun Ha BEIYUCIIEHUE U
JI0Ka3aTeNNbCTBO, CBA3aHHBIE C
[1apaJUIEIbHOCTHIO MPSMBIX U INIOCKOCTEN B
IIPOCTPAHCTBE

32

ITocTpoeHne cedeHns, MPOXOJALIETO Yepes3
JAHHYIO IIPSIMYIO Ha 4epTEkKE U
[apaJuIeIbHOTO APYrou npsMoi. Pacyér
OTHOLIEHUH

33

[MapannensHas MPOEKIHs, TIPUMEHEHUE JITIS
MTOCTPOCHHUSI CEUeHU Ky0a u
napauienenumnena. Ceoncraa
napajjiejicnmicaa U Npu3mMabl

34

[TapannensHble mockocTH. [Ipu3Haku
MapajuIebHOCTU JBYX IIOCKOCTEH

35

Teopema o0 napaieIbHOCTH U
€IMHCTBEHHOCTH IIJIOCKOCTH, MPOXOAsIIEH
yepes TOUKY, He MPUHAAIEKAIYIO TaHHOM
IJIOCKOCTH U CIIEICTBUS U3 HEE

36

CaolicTBa napamienbHbIX MNIOCKOCTEN: O
[apaJUIEIbHOCTH MIPSIMBIX IEPECEUEHUs IPU
NIEPEeCeUEHUH IBYX MapalieIbHbIX
IJTIOCKOCTEH TpeThen

37

CBoiicTBa mapaienbHbIX MJIOCKOCTEN: 00
OTpEC3Kax MapaJlJICIbHBIX IMMPAMBIX,
3aKITIOUEHHBIX MCKAY NnapalyICIbHbBIMUA
IUIOCKOCTSIMH; O TIEPECECUCHUH PSMOIT ¢
ABYMS MTapaIeTbHBIMH TNIOCKOCTSIMH




[ToBropenue: Teopema [Tugaropa Ha

38
IIJIOCKOCTH

39 IToBTOpEHME: TPUTOHOMETPUS
MPSIMOYTOJIBHOT'O TPEYTOJIbHUKA

40 CBoiicTBa Ky0a U IPSIMOYTOJTBHOTO
napajuienenunena

A1 Brruucnienue 1uiMH OTpe3KOB B KyOe U
MPSIMOYTOJIBHOM IapajuieenuIie e
IlepneHUKYISAPHOCTD NPSMOM U IJIOCKOCTH.

42 [Ipu3Hak neprneHauKyJISpPHOCTH IPSIMOU U
IJIOCKOCTH
[TeprieHAMKYASAPHOCTH MPSIMOI U TIJIOCKOCTH.

43 [Ipu3Hak nepneHauKyISIPHOCTH TIPSMOU U
IJIOCKOCTH
Teopema 0 CylIeCTBOBaHUHU U

44 €IMHCTBEHHOCTH MPSIMOM, TPOXOAIIEH
4yepe3 TOUKY ITPOCTPAHCTBA U
MEPIEHIUKYISIPHON K INIOCKOCTH

45 [11n0cKkOCTH ¥ IEPIEHANKYIISIPHBIE UM
MPsIMBIE B MHOTOI'PAaHHHUKAX

46 IInockoCTH ¥ IEPIEHANKYIISIPHBIE UM
MpsIMbIE B MHOTOT'PAHHHUKAX

47 [Tepnienaukynsip u HakinoHHas. [loctpoenue
MEPIEHIUKYISIPA U3 TOUYKH Ha MPAMYIO

43 Ilepnennukynsp u HaknoHHas. [loctpoenue
MEPIEHIUKYISIPA U3 TOYKH Ha MPAMYIO

49 Teopema o Tpéx nepneHaUKyIspax (mpsmas

u oOpaTHast)




Teopema o Tpéx nepneHAuKyIsapax (mpsmas

50 u oOpaTtHas)

51 YTois Mexay CKpeIUBarOIUMUCS PSIMBIMU

57 ITounck neprneHaUKyIAPHBIX MPSMBIX C
ITOMOUIBIO NEPIEHIUKYIIAPHBIX TUIOCKOCTEH

53 OpToroHanbHOE IPOEKTUPOBAHUE
[TocTpoenue ceuenuii kyoa, MpU3MBI,

54 MPaBUJILHON MTUPAMHUJIBI C TOMOIIBIO
OPTOTrOHAJILHOM IPOEKIIUU
[TocTpoenue ceuenuii kyoa, MpU3MBI,

55 MPaBWILHON MTUPAMHJIbI C IOMOIIBIO
OPTOTOHAJIBLHON MPOEKIIUU
CuMMeTpHsl B IPOCTPAHCTBE OTHOCUTEIBHO

56 miockocTH. [Imockoctu cummerpuii B
MHOTOTPaHHUKAX

57 [Ipu3Hak neprneHauKyJISpHOCTH IPSIMOU U
IJIOCKOCTH KaK CJIEICTBUE CUMMETPUHI

53 [IpaBuibHBIE MHOTOTPAaHHUKH. Pacuér
PacCTOSHUM OT TOYKH [0 IIIOCKOCTH

59 IIpaBunbHBIE MHOTOIpaHHUKU. Pacyér
PacCTOSHUM OT TOYKH [0 IIIOCKOCTH
CriocoObl OIYCTHTD MEPIICHAUKYIISAPHI:

60 CUMMETpPHUS, CABUT TOUYKH 110 MapAIICIIbHOU
IpsIMOI

61 CaBur no HenapauieIbHOW IpsMOH,

W3MEHEHUE PACCTOSHUI




62

KonrtponsHas padora "B3anmuoe
pacIoyio’KeHUe MPsIMBIX U IJIOCKOCTEN B
npocTtpaHcTae"

63

IToBTOpEHME: Yroa Mexay NpsIMbIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOPEMA
KOCHHYCOB

64

IToBTOpEHME: Yyroy MexIy
CKPELIUBAIOIIMMUCS IIPSIMBIMU B
IIPOCTPAHCTBE

65

reOMeTpI/I‘IeCKI/Ie MCTOJBI BEIYUCIICHUSA yIjia
MCXKAY NPSAMBIMHA B MHOT'OI'PAaHHUKAX

66

JByrpanubiii yroja. CBONCTBO JTUHEMHBIX
YIJI0B IBYTPAHHOTO yIiia

67

IlepnenaukynspHele miockoctu. CBoiicTBa
B3alMHO NEPIEHIUKYIJISPHBIX TUIOCKOCTEN

68

[Ipu3Hak nepneHIuKyISIPHOCTH TIIOCKOCTEN;
Teopema O MPsIMOM NIEPECEUEHHUS IBYX
IIJIOCKOCTEM MEPIICHAUKYIIIPHBIX TPEThEN
IJIOCKOCTH

69

[IpssMOyTONBHBIN MapajuIeNenuIe; Kyo;
M3MEpEeHUsl, CBOMCTBA IPSIMOYTOJILHOTO
napajuiefenumneaa

70

Teopema o aAuaroHaau IPSIMOYTOJIBLHOTO
napajuieJienuIe/ia U CIeICTBUE U3 Hee

71

CrepeomeTpuueckie U NpUKIaJIHbIE 33]1a4H,
CBSI3aHHBIE CO B3aMMHBIM PaCIIOJI0KEHUEM
MPSAMBIX U IUIOCKOCTH




72

IToBTOpEHME: CKPELIMBAIOLIUECS NPSMBIE,
napaJiesIbHble INIOCKOCTH B CTaHAAPTHBIX
MHOT'OI'paHHHMKaxX

73

[Tapa mapannenpHbIX JIOCKOCTEN Ha
CKPEILIMBAOIINXCS MPSAMBIX, PACCTOSTHUE
MEK1Y CKPEIIMBAIOIIMMHUCS TPSIMBIMU B
MIPOCTBIX CUTYaLHSIX

74

Paccrosinue oT TOUKH J10 TJIOCKOCTH,
paccTostHUE OT MPSMOM J0 MIOCKOCTH

75

Brrunciienne paccToSHUI MEXTY
CKPEIIMBAIOIIUMUCS MPSIMBIMU C TIOMOILBIO
MEPIEeHIUKYISIPHOM MII0OCKOCTH

76

TpéxrpanHblil yroy, HEpaBEHCTBA AJIst
TpexrpaHHbIX yrioB. Teopema [Tudaropa,
TEOpPEMBI KOCUHYCOB U CHHYCOB JJIS
TPEXTPAHHOIO yTIIa

77

DNeMeHTHI CPepUIECKO TeOMEeTPHH:
reojie3nYeckue JIMHUU Ha 3emiie

78

KonTpomnbHas padora "Yrisl u paccrosHus"

79

Cucremaru3zanus 3HaHUN "MHOTOTpaHHUK U
€ro 3JIeMeHTHI"

80

IIupamupa. Buael nupamun. I[IpaBunsHas
nupamuaa

81

[Tpusma. [Ipsimasi u HaKJTOHHASI TPU3MBI.
IIpaBunbHas npusma

82

[Ipamoit napamienenunesn, TpSIMOYTOJIbHbBIN
napajuiesenumnes], Kyo




Beinykieie MHOrorpanHuku. Teopema

83 Ditnepa !
Brimykiibie MHOTOrpaHHUKH. Teopema
84 Oiinepa. [IpaBuiibHBIE U TTOJYIPABUIBHBIC 1
MHOTOTPaHHUKHU
85 Kontponbnas padota "MHororpanHuku" 1
26 [TonsiTHE BEeKTOpa HA MJIOCKOCTH U B 1
MIPOCTPAHCTBE
87 CyMMa BEKTOpOB 1
88 Pa3zHocTh BEKTOPOB 1
89 [IpaBuno mapasenenumnena 1
90 YMHOXKEHUE BEKTOpa Ha YUCIIO 1
91 Pasnoxxenue BekTopa 1o 6azucy Tpéx 1
BEKTOPOB, HE JICXKAIIUX B OJHON MIIOCKOCTH
92 CxansapHoe Npou3BeICHNE 1
93 Brruncnenue yria Mexy BEKTOpaMu B 1
MIPOCTPAHCTBE
94 IIpocreiimue 3a1auu ¢ BEKTOpaMH 1
95 [Ipocreiimue 3a1a4u ¢ BEKTOpaMU 1
96 IIpocreiimue 3a1auu ¢ BEKTOpaMH 1
97 [Ipocreiimue 3a1a4u ¢ BEKTOpaMU 1
98 O06o001IeHre U cucTeMaTU3alus 3HaHUH 1
99 O0001IeHre U cUCTEMaTU3aINs 3HAHUI 1
100 HTorosast KOHTpOJbHAs paboTa 1
101 HroroBast koHTpOIBHAS paboTa 1
102 O06o001IeHre U cucTeMaTU3alus 3HaHUH 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102




11 KIIACC

KouunyecTBO 4acoB JJIeKTPOHHbIE
uudposbie
Nen/m Tema ypoka KonTpoabubie IIpakTuueckue
Beero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl

1 [ToTOpenue Tembl "KoopauHaTel BEKTOpa |

Ha IUIOCKOCTH U B IPOCTpaHCTBE"
) [ToBTOpenue tems! "CxkansipHoe 1

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

MEXly BEKTOpaMH B IIPOCTpaHCcTBE"
4 [ToBTOpeHue Tembl "YpaBHEHHE TPSIMOM, |

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

YpaBHEHUE IIJIOCKOCTH B OTPE3Kax
6 YpaBHEHHE MIOCKOCTH, HOPMaJb, |

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

porpaMMHUpOBaHUE
9 JIvuHeitHbIe HEpaBEHCTBA, JTUHEITHOE |

porpaMMHupOBaHUE
10 AHaMTHYECKHE METO/IbI pacyéTa yria |

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 paccTossHUi OT TOYKU 110
TUTIOCKOCTH B KyOe

14 HaxoxxaeHnue paccTosiHulA OT TOYKHU 10
IUIOCKOCTH B MPaBUJILHON TUPAMU/JIE

15 KontponbHas pabora "AHanutuueckas
reomeTpus”

16 CeueHust MHOTOTPAHHUKOB: CTaHAapTHBIE
MHOTOTPaHHUKH

17 CedeHuss MHOTOTPAaHHUKOB: METO/I CIEI0B
CeueHust MHOTOTPAHHUKOB: CTaHAapTHBIE

18 IUIOCKOCTH, ITEPECEUEHUS IPAMBIX U
IJIOCKOCTEN

19 [TapannenbHble TIPSIMBIE U MJIOCKOCTH:
napajuielbHble CEYEHUs

20 [TapannenbHble TPsIMbIE U TUIOCKOCTH:
pacu€T OTHOLIECHMI

)1 [TapannenbHble TPSIMBIE U TNIOCKOCTH: YTJIbI
MEXAY CKPEIMBAIOIIMMUCS 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 TUTOIAACH, COOOpaKEeHUS
rmonoous

26

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

27

[ToBTOpEHHE: TIOIIAAA MHOTOYTOJIbHUKOB,
(bopMyITBI TSI TIOMIAACH, COOOpaKEHUS
mog00ust

28

[Imomaan cedyeHnii MHOTOTPaHHUKOB:
TJIOIIAIM TTIOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKEHUS O I00Ms

29

[Tmomaan cedyeHnii MHOTOrPaHHUKOB:
TJIOIIAIM TTIOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKEHUS IO 100Ms

30

KonTtponsnas padora "[loBTopenue:
MHOTOIPAaHHUKHU, CEYEHUS] MHOTOI'PaHHHUKOB"

31

O06BEM Tenma. O6BeM IPSIMOYTOIILHOTO
napasuieNienumnena

32

3amaun 00 yABOCHUH Ky0Oa, O KBaJApaType
Ky0a; O TPUCEKIINH yIJia

33

CrepeoMeTpHYecKHe 3a/1a9H, CBSI3aHHBIC C
00BEMOM MPSMOYTOIILHOTO
napajuiesenunea

34

[Ipuxknaguelie 3a1a4n, CBI3aHHBIE C
BBIUKCIICHHEM 00BbEMA MPSIMOYTOJILHOTO
napasulesienuIena

35

O0BEM TIPSIMOI IPU3MBI




CrepeoMeTpHUECKHE 3aJa4l, CBA3aHHBIE C

36 BBIUKCJIEHHEM 00BEMOB MPSAMON MPU3MBI

37 [IpuknanHbie 3a1a4u, CBsI3aHHBIE ¢ 00BEMOM
IIPSIMOM TIPU3MBI
Boruncnenue 06bEMOB TeI ¢ TOMOIIbIO

38 onpenenéHHoro uaterpaiga. Oobém
HaKJIOHHOMN TTPU3MBI
Boruncnenue 06bEMOB TeI ¢ TOMOIIbIO

39 onpenenéHHoro uaterpaiga. Oobém
ApaMUbI

40 ®dopmyna 06béMa mupamubl. OTHOIIEHUE
00BEMOB MMUPaMHJL C OOLIUM YTIIOM

A1 ®dopmyna o0bEMa mupamuael. OTHOIIICHUE
00BEMOB MMUPaMHJL C OOLITUM YTIIOM

4 CrepeomeTpuyecKkue 3a/1auu, CBI3aHHBIE C
00BEMaMH HAKIIOHHOM MPU3MBbI

13 CrepeomeTpuyuecKue 3a/1auu, CBI3aHHBIE C
o0BEMaMK HpaMUIBI
[Tpuknagueie 3agaun mo Teme "OOBbEMBI

44 Ten", CBA3aHHbIE C 00HEMOM HAKJIOHHOM
PU3MBbI

45 [Tpuknagueie 3agaun mo Teme "OOBbEMBI
Ten", CBSA3aHHBIE C 00BEMOM MUPAMHUIBI

46 [Tpumenenne 00bEMOB. Brruncienne
paccTosTHUSA JI0 TIOCKOCTH

47 KonTtponbnas padora "O0bEM

MHOTOTrpaHHHKaA"




[unuHapuyeckas NOBEPXHOCTb,

48 00pa3yromue MHUIHHIPUIECKON
MIOBEPXHOCTH

49 unuanp. [psamoi KpyroBou HUIUHAD.
[Inomane moBepXHOCTH LUIIMH]pA

50 Konuueckas moBepXHOCTb, 00pa3yroniye
KOHUYECKOU moBepXxHocTH. KoHyc

51 CedeHue KOHyca MIOCKOCTHIO,
napajyIeIbHOMN MIOCKOCTH OCHOBAHUS

57 Yceuénnslii konyc. M300paxkeHne KOHYCOB
U YCEUEHHBIX KOHYCOB

53 [Tnomaas 60KOBOWM MOBEPXHOCTH M MTOTHOM
MIOBEPXHOCTH KOHYCa

54 [Tnomaae OOKOBOM MOBEPXHOCTH U MOTHON
MIOBEPXHOCTH KOHYCa
CrepeomeTpuueckue 3aa4 Ha

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

56 JI0OKa3aTelIbCTBO U BHIYMCIICHHE,
MOCTPOEHUEM CEUEHUHN MUINHAPA, KOHyCa

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 m1ockocTsio. Bua n
N300paKeHHE mapa

61

[Nepecedenue cdepsl U mapa ¢ MmIOCKOCTHIO.
Kacanue mapa u cepsi mnockoctero. Bun u
n300pakeHue mapa

62

VYpasuenune chepsol. [Lnomans chepsl u eé
yacTeu

63

Cummetpust chepsl U mapa

64

CrepeomeTpuueckue 3a1a4 Ha
JO0Ka3aTCJIbCTBO U BBIYUCICHUC, CBA3aHHbBIC
co cepoii U mapom, TOCTPOCHUEM UX
CEYEHUH TIOCKOCTHIO

65

CrepeomeTpuueckue 3aa4i Ha
JOKA3aTEeNbCTBO U BBIYUCIICHUE, CBSI3aHHBIC
co cepoii U mapom, MTOCTPOCHUEM UX
CEUYEHHU TIOCKOCTHIO

66

[Tpuknagabie 3aaa9u, 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 reMme "Tena v MOBEPXHOCTH
BpaiueHus"

70

3agaun no teme "Tena U MOBEPXHOCTH
BpaieHus"




71

KonTtponbHas padora "Tena u moBepXHOCTH
BpaieHus"

72

O06béMm unuHIpa. Teopema 06 00bEMe
MMpAMOTo HUJIMHApPA

73

Boruncnenue 06bEMOB TeI ¢ TOMOIIbIO
onpenenéaHoro uuaterpaiga. OobéM KoHyca

74

[Tnomaau 60KOBOH U MOTHOHN MOBEPXHOCTH
KOHYCa

75

CrepeoMeTpHUECKHE 3aJa4H, CBA3aHHBIE C
BBIUMCIICHHEM 00BbEMOB IIMIIMH/PA, KOHYCA

76

[Tpuknagaeie 3agaun o Teme "OOBEMBI 1
IJTOIIAAN TOBEpXHOCTEHN Ten"

77

O06wém mapa u mapoBoro cekropa. Teopema
00 00wvéme mapa. [Tnomans chepsl.
CrepeomeTpHUEeCKHE 3a/1a4H, CBSI3aHHBIE C
BbIUHUCIICHHEM 00BEMOB 111apa, IApPOBOTO
CErMEHTa U IapOBOIr0 CEKTOpa

78

[Mpuknanueie 3axaun mo Teme "OObEMBI
Ten", CcBsI3aHHBIE ¢ 00BEMOM I1apa 1
miomaasio cepbl. COOTHOMIEHUS MEKITY
TJIOMIA MU TTOBEPXHOCTEH U 00bEMaMK
IMOOOOHBIX TEI
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[TomoOHbBIE TENa B IPOCTPAHCTBE.
N3menenune o0bEMa mpu mo100mm.
CrepeoMeTpHUuecKUe 3ajaul, CBI3aHHbIE C
BBIUKCJIEHHEM 00BEMOB TeJl U TUIOIIAAeH
MOBEPXHOCTEN
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KonTponpHas padora "[1nomaam
MOBEPXHOCTH U 0OBEMBI KPYTIIBIX TET"
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JIBrokeHus npoctpancTBa. OTOOpakeHusl.
JBuxenust u paBeHCTBO (uryp. OO0rue
CBOMCTBA JBHKCHUMN
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Buabl nBukeHMil: napauienbHbI EPEHOC,
[EHTpaIbHAsI CHMMETPHS, 3epKaIbHas
CUMMETpHUs1, TOBOPOT BOKPYT IIPSAMOI
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[IpeobpazoBanus momodwus. [Ipsmast u cdepa
Ditnepa
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['eomeTpuueckue 3axaun Ha TPUMEHEHUE
IBIKECHUSA
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Kontponbnas padota "BekTops! B
npocTpaHcTae”
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O6o06maromee moBTopeHue 11 moHITHI 1
MeTo10B Kypca reometpun 10—11 kmaccos,
cucremaTtusanus 3Hanuil: "[lapamienbHoCTh
MPSAMBIX U IJIOCKOCTEH B TPOCTpaHCTBE"
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Ob6o6maromee noropenue 11 noHATU U
MeTo10B Kypca reometrpun 10—11 kmaccos,
cucTemMaTu3anus 3HaHuil: "BekTopsl B
npocTpaHcTBe"
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Ob6o6maromee noropenue 11 noHATU U
MeTo10B Kypca reometrpun 10—11 kmaccos,
cucTemMaTu3anus 3HaHuil: "BekTopsl B
npocTtpaHcTse"
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Ob6o6maromee nosropenue 11 noHATU U
MeTo10B Kypca reomerpun 10-11 knaccos,




cucreMarusanus 3Hanui: "OobeM
MHOTOTpaHHUKA"
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Ob6o6maromee nosropenue 11 noHATUH U
MeTO10B Kypca reomerpun 10-11 knaccos,
cucremaru3zanus 3HaHuii: "O0beM
MHOTOTrpaHHHKA"
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O6o06maromee moBTopeHue 11 moHITHI 1
MeTo10B Kypca reomerpun 10-11 knaccos,
cucremarusanus 3Hanuil: "[nomann
MIOBEPXHOCTH M 00BEMBI KPYTIIBIX Ten"
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O6o06maromee moBTopeHue 11 moHITHI 1
MeTo10B Kypca reometrpun 10—11 kmaccos,
cucreMaruzanus 3Hanuil: "[lnomanu
MIOBEPXHOCTH M 00BEMBI KPYTIIBIX Ten"
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HroroBasi koHTpoIbHAs paboTa
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Hrorosast kKoHTpoJbHASA paboTa
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[ToBTOpEHME, 0000IIIEHNE U CUCTEMATHU3AIIHS
3HAaHUH
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Wcropus pa3BuTUs CTEPEOMETPUU KAK
HAyKH U €€ poJib B Pa3BUTUU COBPEMEHHBIX
WHKEHEPHBIX U KOMITbIOTEPHBIX TEXHOJIOTHA
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Wcropus pa3BuTus CTEPEOMETPUU KaK
HAyKH U €€ poJib B pa3BUTUH COBPEMEHHBIX
MH)KEHEPHBIX ¥ KOMIIBIOTEPHBIX TEXHOJIOTUI
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Wcropus pa3BuTus CTEPEOMETPUU KaK
HAyKH U €€ poJib B pa3BUTUH COBPEMEHHBIX
WH)KEHEPHBIX ¥ KOMIIBIOTEPHBIX TEXHOJIOTUI
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Wcropus pa3BuTUs CTEPEOMETPUU KAK
HAyKH U €€ poJib B Pa3BUTUU COBPEMEHHBIX
WHKEHEPHBIX U KOMITbIOTEPHBIX TEXHOJIOTHA
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Wcropus pa3BuTus CTEPEOMETPUU KAK
HAyKH U €€ poJib B pa3BUTUH COBPEMEHHBIX
WH)KEHEPHBIX ¥ KOMIIBIOTEPHBIX TEXHOJIOTUI
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HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HAyKU U €€ pojib B PA3BUTHH COBPEMEHHBIX
WHKCHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHIA
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HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HAyKH U €€ poJib B Pa3BUTUU COBPEMEHHBIX
WHKEHEPHBIX U KOMITbIOTEPHBIX TEXHOJIOTHA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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