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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpus sBasieTcss OJHUM K3 0a30BBIX KYpPCOB Ha YpPOBHE CPEAHETrO
oO1iero o0pa3oBaHusl, Tak Kak 00€CIeuYnBAET BO3MOKHOCTh U3yUEHUs TUCHUIUINH
€CTECTBEHHO-HAYYHON HAIIPABJICHHOCTH M MPEIMETOB T'YMAaHMTAPHOTO ILMKJIA.
[Tockonpky  JOTHYECKOE  MBIIUICHHE,  (QopMUpyeMOe  TpH  H3YYCHHUHU
00y4arIMMUCs TOHATUHHBIX OCHOB T'€OMETPUH, MPU J0KA3ATEIBCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTUYECKUX YTBEP)KIACHUM IPU PEIIEHUU I€OMETPHUYECKUX
3aJa4, YMEHHUE BBIABUraTb U ONPOBEPrarb TIMIIOTE3bl HENOCPEICTBEHHO
WCIIOJB3YIOTCS IIPU PELIEHUHU 3a/1a4 €CTECTBEHHO-HAy4YHOI'O IMKJIA, B YaCTHOCTH
duznyeckux 3aaay.

I{enb ocBoeHus nporpammsl yueOHOro Kypca «I'eomerpusi» Ha yriyOnéHHOM
YPOBHE — pa3BUTHE MHAWBHUIYAJIbHBIX CIIOCOOHOCTEM OOy4aroumxcs Ipu
W3YYCHUU TE€OMETPHUH, KaK COCTABJISIONICH MpenMeTHON obiactu «MaTtemaTnka u
uHpopMaTuka»  uyepe3  OOecleueHUE  BO3MOXKHOCTH  NPUOOpETeHHs U
UCIIONB30BaHUsl Ooyee TIyOOKMX TEOMETPHUUECKMX 3HAaHUM U JACHCTBHIA,
CHEU(PUYHBIX TEOMETPHUH, U HEOOXOIUMBIX ISl YCHEIIHOTO NPO(ECCUOHATIBHOIO
o0pa3oBaHUsl, CBSI3aHHOT'O C UCIIOJb30BAHUEM MAaTEMAaTHKH.

[TpuoputeTHBIMM 3a7auaMyd Kypca T€OMETPUU Ha YIIyOJEHHOM YpOBHE,
paCIIUPSIONIMMH U yCUITUBAIOIIUMEU Kypc 6a30BOr0 ypOBHS, SIBISIFOTCSI:

pacuIMpeHne MPEACTaBICHUS O TEOMETPUU KaK YaCTU MUPOBOW KYJIBTYpPBI U
(opMUPOBAaHKE OCO3HAHUS B3aMMOCBS3U F€OMETPUH C OKPYKAIOLIUM MHPOM;

(opMUpOBaHME TMPEACTABICHUS O MPOCTPAHCTBEHHBIX (QUIYypax Kak o
BAKHEMIIMX MAaTEMAaTUYECKUX MOJEIAX, MO3BOJIIOLNIMX OIKCBHIBATH WM M3Yy4aTb
pa3HbIE SBJICHUS OKPYKAIOLIEr0 MUPA, 3HAHUE MMOHATUMHOTO aImapara mno pasaeiy
«CrepeomeTpus» yueOHOro Kypca reoMeTpuu;

(¢opMUpOBaHHE  YMEHHUS  BJIAJIETh ~ OCHOBHBIMM  HOHATUSAMH O
IPOCTPAHCTBEHHBIX (UTypaX UM HMX OCHOBHBIMH CBOWMCTBAMH, 3HAHUE TEOPEM,
dbopMyn U yMeHHE UX MPUMEHSITb, YMEHMs TOKA3bIBaTh TEOPEMBbI M HAXOJUTh
HECTaHJIapTHBIE CIIOCOOBI pelIeHUs 3a/1a4;

(opMUpOBaHNE YMEHUS PacllO3HABATh HA YepTexkax, MOJENAX U B peaJbHOM
MUpPE MHOIOTPaHHUKHM M Teja BpalleHUs, KOHCTPYUPOBATh I'€OMETPUYECKUE
MOJENH;

¢bopMUpOBaHHE MOHWMAaHHUS BO3MOKHOCTH aKCHOMATHYE€CKOTO MOCTPOCHHUS
MaTEMaTUYECKUX TEOpHil, (OPMUPOBAHME NOHHMAHHUS POJM AKCHUOMATHKU IpU
IIPOBEICHUH PACCYKICHUN;

(opMUpOBaHHE YMEHHMs BIAJETh METOJAMHU J0Ka3aTeJIbCTB U AJITOPUTMOB
pelmeHns, yMEHUsl UX IPUMEHSTh, NMPOBOAUTH JIOKA3aTENIbHBIE PACCYKICHUS B
XOJI€ PELICHHs CTEPEOMETPUYECKHX 3a7a4 U 3aJ1a4 C IPAKTUYECKUM COJICPKAHUEM,
(opMUpOBaHHE TMpPEACTAaBICHUs O HEOOXOOUMOCTH  JOKA3aTeNbCTB  IpPHU



000CHOBAaHNY MAaTEeMAaTHYECKUX YTBEPKICHUA M POJIM AaKCHOMATHUKH B TIPOBEICHUN
JEAYKTUBHBIX PACCYKICHU;

pa3BUTHE U COBEPUICHCTBOBAHUE MHTEJUICKTYaIbHBIX M  TBOPYECKHUX
CIOCOOHOCTEN 00yYaroumxcsi, MO3HABATEIbHOM aKTUBHOCTH, UCCIEI0BATEIbCKUX
YMEHUH, KpUTUYHOCTH MBIIUICHHUS, UHTEpEca K U3YUEHHUIO T€OMETPUH;

dbopmupoBanre (PYHKITMOHAIILHOW TPAaMOTHOCTH, PEJICBAHTHON TE€OMETPHH:
YMEHUSI PACMO3HABATh TMPOSBICHUS TEOMETPUUYECKHX TMOHSATHH, OOBEKTOB W
3aKOHOMEPHOCTEH B peajbHBbIX KU3HEHHBIX CUTyalUsiX U MPU U3YYCHUH JIPYTUX
y4e€OHBbIX MPEIMETOB, MPOSBICHUA 3aBUCUMOCTEH U  3aKOHOMEpPHOCTEM,
MOJICJIMPOBAHUSl PEATBHBIX CHUTYAllMi, HCCIEAOBAHHS TOCTPOCHHBIX MOJENEH,
WHTEPIPETALNU TOJYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COJIEP)KAaTEILHBIMHU JIMHUSAMH y4eOHOTO Kypca «l'eoMeTpus» B
10-11 xmaccax sBuswoTcs: «lIpsimMble M IUIOCKOCTU B MPOCTPAHCTBE,
«MHuororpannukun», «Tema Bpamenus», «BekToppl ©  KOOpAMHATHI B
MPOCTPAHCTBEY, «/IBMKEHUS B IPOCTPAHCTBEY.

ChopmymupoBanHoe Bo PI'OC COO TpeOoBaHME «yMETh ONEPUPOBATH
MOHATUSIMIAY», PEJICBAHTHBIMU TEOMETPHHM Ha YriayOJEHHOM YpPOBHE OOy4YeHHUS B
10—-11 xnaccax, OTHOCUTCSI KO BCEM COJIepKaTEIbHBIM JIMHUSM y4eOHOro Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHUN  pacrlpeiensercs He TOJbKO IO
coJlepKaTeIbHBIM JIMHUSAM, HO U 10 rogaM oOyuenusi. Conepikanue o0pa3oBaHus,
COOTBETCTBYIOIIEE MPEAMETHBIM pe3ysibTaTaM OCBoeHHS DenepasbHON paboueit
pOrpamMMbl, pacnpeleNE€HHbIM MO ToJaM OOy4YeHHs, CTPYKTYpPUPOBAHO TaKUM
00pa3oM, 4TOObI KO BCEM OCHOBHBIM, MMPUHIUITMATIBLHBIM BOIIPOCaM 00yYaroiuecs
oOpamaiich ~ HEOJHOKPATHO. OTO  TMO3BOJSET OpPraHM30BaThb  OBJIAJICHUE
FeOMETPUYECKUMU MOHATUSIMU U HABBIKAMU MOCJIEI0BATENBHO U TOCTYNATENBHO, C
coOJTr0IeHreM TIPUHITUIIA TTPEEMCTBEHHOCTH, & HOBBIC 3HAHUS BKJIOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKUX MPEACTABICHUN 00yUYarOIIMUXCs, PACIIUPSIs U yrayomsis
e€, 00pa3ysi NPOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexon K M3y4EHUIO TEOMETPUHN Ha YTIIyOJIEHHOM YPOBHE TIO3BOJISIET:

co3math ycioBus i auddepeHnmanum  0OydeHHs, TOCTPOCHUS
WHIUBUIYAIBHBIX ~ 00pa30BaTeNbHBIX MPOTPAaMM, OOECIEUHUTh YIIIYOJIEHHOE
U3y4YeHUE T€OMETPUH KaK COCTaBIIAIOIIEH yueOHoro npeamera «MaremMaTukay;

MOATOTOBUTH OOYYAIOMIMXCS K TMPOJOJIKEHUIO M3YyUYEHUS MATeMaTHKU C
yaétoM BbIOOpa Oymymel mpodeccun, obOecreunBas MPEEMCTBEHHOCTh MEKIY
0o0muM 1 IpoecCuoHaTEHBIM 00pa30BaHUEM.

Ha wusyuyenue yueOHOoro kypca «['eomerpus» Ha yriayOJIEHHOM YpOBHE
otBoauTcs 204 yaca: B 10 kiacce — 102 gaca (3 yaca B Henenmo), B 11 kimacce — 102
yaca (3 yaca B HEJIeJI0).



COJEPKXAHME OBYUYEHUA
10 KITACC

IIpsiMble M IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE ~ NIOHATHS  cTepeoMeTpud. Touka, ImpsAMas, ILIOCKOCTD,
npoctpaHcTBo. IloHsTHE 00 aKCMOMaTHYECKOM HOCTPOEHUH CTEPEOMETPUU:
aAKCHOMBI CTEPEOMETPHUH U CIEACTBUSA U3 HUX.

B3anmHoe pacnosokeHrne MNpsMBIX B HPOCTPAHCTBE: IEPECEKaIOIIHECs,
NapajulelIbHble M CKpelmBarommecs npsmble. [Ipu3Hakum CckpelmumBaromuxcs
npsameIx. [IapamiensHOCTh NIPSAMBIX U INIOCKOCTEN B MPOCTPAHCTBE: NapaJlJIeIbHbIC
IIPSIMBIE B IPOCTPAHCTBE, MAPAIUIEIBHOCTD TPEX MPSAMBIX, APAJLIEIbHOCTh PIMOU
u 1iockocT. [lapannenbHoe W IEHTpalbHOE NPOEKTUPOBAHUE, N300paKeHHE
¢uryp. OcCHOBHbIE CBOWCTBA MapajlIeIbHOTO MNPOEKTUpOBaHus. I3o0pakeHue
buryp B mapayuienbHON MPOEKIUU. YTl C COHANPABIEHHBIMH CTOPOHAMH, YTOJl
MEXAy NPSAMBIMH B IPOCTPAaHCTBE. [lapayienbHOCTh IIOCKOCTEN: NapaliebHbIe
IIJIOCKOCTH, CBOKWCTBA IapaijleIbHbIX IJIOCKOCTEMN. IIpocrenmue
IPOCTPAHCTBEHHbIE (UTYpPhl Ha IUIOCKOCTH: TETpajap, MNapajulelenunesn,
MMOCTPOCHUE CEUYCHUM.

[lepnenaAMKyIJISIPHOCTD NPSIMOM U IINIOCKOCTH: IEPIIEHINUKYJISIPHBIE NIPSIMBIE B
IIPOCTPAHCTBE, MNpsAMbBIC MAPAJUICIbHBIE W NEPHECHAMUKYJIAPHBIE K IIJIOCKOCTH,
IPU3HAK NEPIEHAUKYJSIPHOCTH INPSIMOM M IUIOCKOCTH, TeopeMa O MpsSMOU
NIEPIEHIUKYJISIPHOU IIJIOCKOCTH. OpTtoronaibHoe IIPOEKTUPOBAHUE.
[leprieHIUKYIISIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKH 0 IJIIOCKOCTH, PACCTOSTHUE
OT mOpsAMOM 10  IJIOCKOCTH,  MNpoeKuuss  (Gurypsl Ha  IIOCKOCTb.
[lepneHaAUKYJISPHOCTE  IUIOCKOCTEW: MNpU3HAK  IEPHEHAMKYJSPHOCTH  ABYX
mIocKocTer. Teopema o TpEX NEPHEHINKYIAPaXx.

Yriael B NPOCTPAHCTBE: YroJl MEXAY IPSMOW M INIOCKOCTBIO, BYTPAHHBIN
yTOJl, JUHEWHBIA YIoJI ABYTPAHHOTO yriyla. TpEXrpaHHBIM MU MHOTOI'PDAHHBIE YTJIBI.
CBolicTBa IUIOCKMX YIJIOB MHOrOrpaHHoro yria. CBolcTBa IUIOCKHUX U
JBYTPAaHHBIX YIJIOB TPEXIPAHHOrO yria. TeopeMbl KOCHHYCOB M CHUHYCOB JUIA
TPEXTPAHHOIO YIJa.

MHororpaHHuKu

Bunsl MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yrosjpHas
npusMa, npsiMasi 1 HaKJIOHHas MPU3Mbl, OOKOBasi U MOJHAsi IOBEPXHOCTh MIPU3MBI.
[Tapamnenenunesn, NpsSAMOYTONbHBIM — IMapajulelienUMIE]] W €ro  CBOMCTBA.
Kparuaiime myTM Ha NOBEPXHOCTM MHOrorpaHHuka. Teopema Oiinepa.
[IpoctpanctBennas teopema [ludaropa. Ilupammpa: n-yronpHas mnHupamuia,
npaBWibHas W yceu€HHas nupamuibl. CBoicTBa péOep M OOKOBBIX TIpaHel
IIPaBUIbHOW mnUpaMmunabl. IIpaBuibHBIE MHOTOTPAaHHUKH: IPABWIbHAS IIPU3Ma H



IIpaBWIbHAsA IHpPaMHUAA, NPABUJIbHAS TPEYroJibHas IHMpaMuAa W NPABUIBHBIN
TeTpa’ap, KyO. IlpencraBieHne O MpaBUIBHBIX MHOIOTPAHHUKAX: OKTAdIp,
JNOACKAdIP U UKOCAIP.

Bbrunucinenue 3€MEHTOB MHOTOIPAaHHUKOB: péOpa, JuaroHalid, YIJbl.
[Tnomaas OOKOBON TOBEPXHOCTH MW TIOJHOM TOBEPXHOCTH NPSMON IPHU3MBI,
IUIOMIA/lb OCHOBaHUM, TeopeMa O OOKOBOM TMOBEPXHOCTH MPSIMOW MPHU3MBL
[Tnomane OOKOBOM TOBEPXHOCTH U TMOBEPXHOCTH MPABWIBHOM MUPAMUIBL,
TeopeMa O IUIOAAN YCEYEHHOU MUPAMU/IBI.

CuMmmeTpuss B HPOCTPAHCTBE. OJEMEHTBI CHUMMETPUM  IPABWIBHBIX
MHOTOIpaHHUKOB. CHMMeETpUs B MPAaBWIBHOM MHOTIOIPDAHHMKE: CHMMETpUS
napajuleJIenunea, CUMMETPHUS IPABWIBHBIX NPU3M, CUMMETPHsS IPaBWIBHOU
IIAPAMHJIBL.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NIPOCTPAHCTBE, HYJIEBOM BEKTOP, [UIMHA HEHYJIEBOTO
BEKTOpa, BEKTOPbl KOJUIMHEAPHBIE, COHANPABJIEHHBIE U IMPOTUBOIIOIOKHO
HaIIpaBJICHHBIE BEKTOPHI. PAaBEHCTBO BEKTOPOB. [[€HCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIUMTAHUE BEKTOPOB, CyMMa HECKOJIBKMX BEKTOPOB, YMHOXEHHE BEKTOpa Ha
gucyo. CBOMCTBA CIIOKEHMsI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YUCIIO.
[TonsiTne KOMILIaHAapHBIE BEKTOPHI. lIpU3HAaK KOMIUIAHAPHOCTU TPEX BEKTOPOB.
[IpaBwiio mapamnenenunena. Teopema O pasnoKEHUM BEKTOpAa MO TPEM
HEKOMIUIaHApHbIM  BekTopam. lIpsmoyronmpHas  cucrtema  KOOpAMHAT B
npoctpancTBe. KoopamHatel BekTopa. CBsi3b MEXIy KOOPAMHATAMM BEKTOpA U
KOOpJIMHAaTaMH TO4YEK. YTOJd Mexay BekTopaMmu. CKaasipHOE IpPOU3BEICHUE
BEKTOPOB.

11 KIIACC

Tesa Bpaimenus

[loHATHS: IMUIMHAPUYECKAs MOBEPXHOCTh, KOHHYECKasi MOBEPXHOCTH,
chepudeckasi TMOBEPXHOCTh, OOpasyromue moBepxHocTed. Tena BpalleHHUS:
IIMHAP, KOHYC, YCEUEHHBIH KOHYC, cdepa, mmap. B3aumnHoe pacnoiioxeHue
chepbl M MJIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3o0pakeHue Ten
BpallleHus Ha IuIockocTu. Pa3zBépTka munmuHapa u koHyca. Cummetpus chepsl u
mrapa.

O6béM. OcHoBHbIE CcBoOiicTBa 00bEMOB Ten. Teopema 00 o00bEMeE
OpSAMOYTOJIBHOTO Napaienenunena u cieactsus u3 He€. OO0bEM mpsMol u
HAKJIOHHOM NPU3MBI, IWIMHAPA, TUpaMuabl U KoHyca. OO0BEM I1apa U mapoBOro
CerMeHTa.

KomOuHarmu Tenm BpamieHuss U MHOTOTpaHHHKOB. [Ipu3Mma, BucaHHas B
IWIMHAD, ONHCaHHas OKoJo ImuHapa. llepeceuenne cdepsl u mapa ¢
wiockocteio. Kacanme mapa u cdepbl miockoctbio. TloHsiTHE MHOTOrpaHHHKA,



OMHMCAHHOTO OKOJO c¢epbl, cdepbl, BOMCAHHON B MHOTOIPAHHUK WU TEJO
BpaIllCHUS.

[Tnomans MOBEPXHOCTH MUIMHAPA, KOHYyCA, ITUIOmanas chepsl U €€ JacTeu.
[Tonobue B mpoctpancTBe. OTHOIIEHHWE OOBEMOB, IUIOMIAACH IMOBEPXHOCTEH
nofaoOHbIx ¢uryp. IlpeoOpazoBanue momoOus, romoretus. PemieHue 3amady Ha
IJIOCKOCTH € UCTOJIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoeHue ceueHnii MHOTOTPaHHUKOB UM TEJ BPAILIEHUSI: CEUYEHUS IUITUHIpa
(mapamienbHO YW TNEPHEHAMKYJISAPHO OCH), CEUYEHHUsl KOHyca (mapaluiesibHble
OCHOBaHHIO U MPOXOJSIINE Yepe3 BEPIUIMHY), CEUYEHHUs I1apa, METOIbl TOCTPOEHUS
CEUYEHUI: METOJ| CJIEJIOB, METOJ BHYTPEHHETO MPOECKTUPOBAHUS, METOJ IEpPEHOCa
CEKYIIEH TIOCKOCTH.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

Bekrtopel B mpoctpaHctBe. Omnepauumyd Haja BeKTopamMu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOICTBa BEKTOPHOrO yMHOXeHUA. [IpsMoyronpHas
CHCTEMA KOOpAWHAT B mpocTpaHcTBe. KoopamHatel BekTopa. Pasnoxxenue Bekropa
no Oasucy. KoopamHaTHO-BEKTOPHBIH METOJl TPHU PEIICHHH TE€OMETPUUYECKHUX
3amad.

JABUKeHMSI B IPOCTPAHCTBE

JBrxenuss npoctpaHcTBa. OtoOpakenus. [[BUKeHUsS U paBEHCTBO (UTYP.
OOmme cBoiicTBa NBWKECHHWH. BuIbl JIBWKEHWN: TapalUIeNbHBIA TEPEHOC,
LEHTpalibHAsl CHUMMETpPUs, 3€pKajbHas CHUMMETpPUS, MOBOPOT BOKPYT MPSMOM.
[IpeobpazoBanus nonodus. [Ipsamas u cepa Diinepa.



INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA YYEBHOI'O KYPCA
«'EOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBLLIET'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHKE:

c(hOpMUPOBAHHOCTD IPAKIAHCKON MO3UIIMKM O0YYAIOIIETOCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  WJi€Ha  POCCHIICKOro  OOIIecTBa,  MpeACTaBICHHE O
MaTEMaTUYECKUX OCHOBAaX (YHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYD, SBIICHUA,
NpoIeAYp TPaKIAHCKOrOo 0OIIecTBa (BBIOOpPHI, OMPOCHI M JIPYroe), yMeHHue
B3aMMOJICHCTBOBAaTh C COIMAJbHBIMA HWHCTUTYTaMHU B COOTBETCTBHUM C HX
GYHKIUSIMHY ¥ Ha3HAYCHHUEM;

2) naTpuoTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKON TPAXKTAHCKON HICHTUYHOCTH, YBAKCHUS K
MPOILIOMY M HACTOSIIEMY POCCHUICKOW MATEMATHUKH, LIEHHOCTHOE OTHOILIECHHUE K
JOCTUKEHUSAM POCCUHUCKUX MAaTEeMaTUKOB U POCCUUCKON MaTEMaTUYECKON HIKOJIBI,
UCIIONb30BAaHUE O3THUX JOCTIDKEHMH B JAPYrUX HayKax, TEXHOJOrusx, chepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

OCO3HaHUE AYXOBHBIX LIEHHOCTEH POCCUUCKOTO Hapoja, chOpMHUPOBAHHOCTh
HPABCTBEHHOI'0 CO3HAHHUS, 3TUUYECKOTO IMOBEACHUS, CBSI3aHHOTO C MPAKTHYECKUM
IIPUMEHEHUEM JOCTW)KEHUNM HAyKHM M JEATEIBHOCTBIO YYEHOIO, OCO3HAHUE
JMYHOTO BKJIa/1a B TOCTPOCHHUE YCTOMYUBOTO Oy TyIIEro;

4) acTeTH4ecKoOe BOCIUTAHME:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAas 3CTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a]a4, PEIICHUN, PacCykICHUN, BOCIPUUMUYNBOCTD
K MaTeMaTHYECKUM acleKTaM Pa3IMYHbIX BUJOB UCKYCCTBA;

S) pusnyeckoe BocnnuTaHue:

c(hOPMUPOBAHHOCTh YMEHHUS TPUMEHATH MaTeMaTH4YeCKUE 3HaHUS B
MHTEpecax 310pOBOro 1 0€30MacHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3J0POBBIO (370pOBOE THUTAHUE, COAIIAHCHUPOBAHHBIN PEKUM 3aHSATUH W
OTJIbIXa, PEryJsipHasl pu3ndecKkasi akTUBHOCTh), (PU3MUECKOE COBEPIICHCTBOBAHHE
IIPU 3aHATUSAX CIIOPTUBHO-03I0POBUTEIBHOM AEATEIbHOCTBIO;

6) Tpy10BOE BOCIUTAHME:

TOTOBHOCTh K TpYyIy, OCO3HAaHUE IIEHHOCTU TPYAOJIIO0Us, HHTEpeC K
paznuuHeiM  chepam  MpodecCHOHANBHON  JEATENbHOCTH, CBS3aHHBIM  C
MaTeMaTHUKOW M €€ MNPUIOKEHUSIMHU, YMEHHE COBEpIIAaTh OCO3HAHHBIN BBIOOD
Oynymeid mnpodeccur U pealm30BbIBATH COOCTBEHHBIE KU3HEHHbIC IJIAHBI,
TOTOBHOCTh M CIIOCOOHOCTh K  MareMaTH4ecKoMy  OOpa3oOBaHUIO U



caM000pa3oBaHUI0 HA MPOTSKEHWU BCEH JKU3HU, TOTOBHOCTh K AKTHUBHOMY
YYaCTHUIO B PEIICHUU TPAKTUUYECKUX 3aJ1a4 MaTeMaTUYECKOW HAMPaBIE€HHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHUE:

c(hOPMUPOBAHHOCTh  DKOJIOTUYECKOW  KYJIbTYphbl, TOHHUMAaHHUE BJIUSHUS
COLMATBHO-D)KOHOMUYECKUX TMPOILIECCOB HA COCTOSIHUE MPUPOJHONU U COIMATIbHOU
Cpenbl, 0OCO3HAHUE TI00ATHHOTO XapaKTepa IKOJIOTHIECKUX TTPOOIeM, OpUCHTAIUS
HA TIPUMCHEHHE MATeMAaTHYEeCKUX 3HAHWM [JIs pemieHus 3amad B o0actu
OKpYXaIoUIE Cpeapl, IUIAHUPOBAHUE TMOCTYNKOB M OLEHKH HX BO3MOMXKHBIX
MOCJIEACTBUN IJISI OKPYKAIOIIENU CPELBI;

8) HeHHOCTH HAYYHOTO MO3HAHMS:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUS HAyKH ©  OOIIECTBEHHOW  MPAKTUKH, IMOHWMAaHHE
MaTeMaTHYECKOW HayKH Kak cdepbl 4YemoBEeUeCKOW IesATeNIbHOCTH, 3TarnoB €€
pa3BUTUA W 3HAYUMOCTH [UIA Pa3BUTUS UMBWINU3ALMHM, OBJIAJICHUE SI3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKON KyJIbTypoll Kak CpeJICTBOM IIO3HAHUSI MUDA,
FOTOBHOCTh OCYIIECTBIIATh MNPOEKTHYKD M HCCIEIOBATEIBbCKYIO JESITEIbHOCTh
WHJUBUAYAJIbHO U B TPYyMIIE.

METAINIPEIMETHBIE PE3YJIBTATHI

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE AeiiCTBHS

Bba3zoBble JJornueckue aeicTBUA:

BBISIBJISATH M XapPaKTEPU30BaTh CYLICCTBCHHBIE MPU3HAKHM MAaTEMATHYECKUX
O00OBEKTOB, TIOHATUH, OTHOIICHUA MEXAY TOHATHSIMH, (POPMYIHPOBATH
OTIpE/ICJICHUS] TIOHATUM, yCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KiIacCU(UKAIINH,
OCHOBaHMUsI /1711 000OIICHHS U CPAaBHEHUS, KPUTEPUHU MPOBOIUMOI0 aHAJIN3A;

BOCIIPHHUMATh,  (opMyIupoBaTh U  MPEOOPA3OBBIBATH  CYXKJICHHS:
YTBEPAUTENbHbBIC U OTPUIIATEIbHBIE, EAMHUYHBIE, YACTHBIE U OOIIHNE, YCIOBHBIE;

BBISIBJIAITH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3U U TPOTUBOPEUHS
B (hakTax, JaHHBIX, HAOIIOACHUSAX U YTBEPXKICHUSAX, MpeAsiaraTb KPUTEPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEW Y MPOTUBOPEUHI;

JIeJIaTh BBIBOABI C HCHOJIb30BAHWEM 3aKOHOB JIOTHKH, JCAYKTUBHBIX U
VHIYKTUBHBIX YMO3aKJIHOUEHNUN, YMO3aKIIOUCHUH 110 aHAJIOTHH;

MPOBOJIUTH CAMOCTOSITENIBHO JJOKA3aTEIbCTBA MATEMATUHYECKUX YTBEPKACHUM
(IpsiMbIe ¥ OT IPOTUBHOTO), BBICTPAUBATh ApTyMEHTAIINIO, IPUBOJIUTH TIPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBaTh COOCTBEHHBIE CYKJCHUS U BBIBOIBI;

BbIOUpaTh cmoco0 pemieHusi ydeOHOW 3amayd (CpaBHUBATh HECKOJIBKO
BApUAHTOB  PEIICHWS, BBHIOMpATh HauOoJiee TMOAXOASAIMA ¢ y4ETOM
CaMOCTOSITEJILHO BBIJICJIEHHBIX KPUTEPHUEB).

ba3oBbie ucciaenoBarebCcKue 1eCTBHUA:



UCIIOJIb30BAaTh BOMPOCHI KaK MCCIEAOBATEIbCKUNA HHCTPYMEHT IMO3HAHMS,
dbopMynupoBaTh ~ BOMpOCH,,  (UKCHpyIOIIME  OPOTHBOpEuHe,  Mmpoliemy,
yCTaHaBIMBAaTh MCKOMOE M JaHHOE, (POpMHpOBATH THIOTE3Yy, apryMEHTHPOBATH
CBOIO MO3UIINI0, MHEHHE;

IPOBOJUTH CAMOCTOSITEIILHO CIUIAHUPOBAHHBIN 3KCIIEPUMEHT, UCCIIEIOBAHNE
[0 YCTAHOBJICHUIO OCOOCHHOCTEI MaTeMaTHUECKOro 00bEKTa, SIBJICHUS, IpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy OOBEKTaMHU, SBJICHUSMH, MPOLIECCAMU;

CaMOCTOATENBHO (HOpMYyTUpPOBaTh OOOOLICHUS W BBIBOJABI IO PeE3yjbTaTaM
NpOBEAEHHOTO  HAOMIOACHMSA, UCCIEAOBaHMS, OICHHWBATh  JIOCTOBEPHOCTD
HOJTYYEHHBIX PE3YJIbTaTOB, BEIBOJOB U 0000IIEHUI];

IPOrHO3MPOBATh BO3MOXKHOE pa3BUTHE IMIpoliecca, a TaKXkKe BbBIABUTATH
IPEIOJIOKEHUS O €T0 PA3BUTHUU B HOBBIX YCIOBHUSX.

Pa6ora ¢ unpopmanmeii:

BBISIBIISATh J€(UIMTH MH(GOPMAIMY, NTAaHHBIX, HEOOXOMUMBIX IJIsi OTBETa Ha
BOMPOC U JUIsI pEIICHU 3a/1a4H;

BbIOMpaTh UH(POPMAILIMIO U3 UCTOYHUKOB Pa3IMYHbIX THUIOB, aHAIU3HPOBATH,
CHUCTEMATU3UPOBATh U HHTEPIPETHUPOBATh WH(GOPMALMIO PA3TUYHBIX BUAOB U
¢dbopm npencTaBieHus;

CTPYKTYpUPOBaTh MH(POPMAIMIO, NPEACTABIATh €€ B Pa3IUYHBIX (opMmax,
WLTIOCTPUPOBATH TpaduvecKH;

OLICHUBATH HaAEKHOCTD uHbOopMaLuu o CaMOCTOSITEJIBHO
c(OpMyYIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHuKAaTHBHbIE YHUBeEpPCcAJIbHbIE YueOHbIEe 1eiCTBUSA

Oo0menue:

BOCIIPHHUMATh U (POPMYJIMPOBATH CYXKJCHHUS B COOTBETCTBUH C YCIIOBHSIMH U
HeaIMU  OOIIEHUs, SICHO, TOYHO, T'PaMOTHO BBIpaXkaTh CBOIO TOYKY 3pPEHUS B
YCTHBIX U IMHMCBMCHHBIX TCKCTAaX, AaBAaTbhb IIOACHECHHUA II0 XOI[y peIHeHI/IH 3ajgadu,
KOMMEHTHPOBATH IOJyYEHHBIN PE3yJIbTAaT;

B XOJIe¢ OOCYKJICHHS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXIAaeMOIl TEMBI,
npoOJIeMbl, pelaeMol 3ajaud, BBICKA3bIBaTh WJEH, HAIICJICHHbIE Ha IIOMCK
pEIICHUS, COIMOCTaBIATh CBOM CYXKJICHHUS C CYXJICHHSIMH JPYTHX YYaCTHHUKOB
nuanora, oOHapyKMBaTh Pa3jU4Me M CXOJCTBO IMO3UIIMHA, B KOPPEKTHOUW (hopme
dbopMyIMpOBaTh PA3HOTIACHS, CBOM BO3PAKCHHUS,

MIPEICTABIIATh PE3YyJbTAThl PEIICHUS 3aJ1aud, SKCIIEPUMEHTA, HCCIICIOBaHUS,
IIPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (GOpMaT BBICTYIUICHHS C yd4€TOM 3ajad
MIPE3EHTAlU U 0COOEHHOCTEH ayIUTOPHH.

PeryasiTuBHbIe YHMBepcaJbHbIe Y4eOHbIe NeiCTBUSA
Camoopranusanus:



COCTaBJIAITh IJIAH, aJITOPUTM PELIECHUS 3a/1a4H, BIOMPATh CIIOCOO PELIeHUs ¢
y4€TOM HMMEIOIUXCSI PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh
¥ KOPPEKTUPOBATh BAPHAHTHI PEUICHU ¢ y4€TOM HOBOM MH(OPMALIHH.

CaMOKOHTPOJIb, SMOIIMOHAIBHBIN HHTEJJIEKT:

BJIaJE€Th HABBIKAMHM  IO3HABATENIbHOM  pedekcud KaKk  OCO3HaHUs
COBEpIIaeMbIX JEUCTBUN U MBICIUTENbHBIX MPOIECCOB, X PE3yIbTATOB, BIAIETh
crnocobaMu CaMOTIPOBEPKH, CAaMOKOHTpPOJS Mpoliecca M pe3yibTaTa pelIeHus
MaTeMaTUYEeCKOH 3aJ1auu;

NpEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IPH PEILICHUHU 3a/1auH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENLCTB, TAHHBIX,
HalICHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEIH;

OLICHHBATh COOTBETCTBUE PE3yJbTaTa LIETU U YCIOBUAM, OOBICHATH TPUUUHBI
JOCTHKEHUSI WIIM HEIOCTUKEHUSI PE3YJIbTATOB JIESITEIbHOCTH, HAXOJUTh OIINOKY,
JaBaTh OIL[EHKY IPUOOPETEHHOMY OTIBITY.

CoBMecTHasi 1eATEJIbHOCTD:

NOHMMATh U HCIOJNb30BaTh MPEUMYIIECTBA KOMAaHIHOW M WHJMBHUIYaTbHOM
paGoThl TpU peleHUH Y4eOHBIX 3aJad, MNPUHUMATh LEJIb COBMECTHOMU
NEeATEIbHOCTH, IJIAHUPOBATh OPraHU3alMI0 COBMECTHOW pabOThl, pacrpeaciisiaTh
BUJIbI pabOT, J10roBapuUBaThCs, OOCYXKIaTh TMPOIECC U pPe3ylbTar paldoThl,
0000111aTh MHEHUS HECKOIBKHX JTIOAEH;

y4acTBOBaTh B TPYNMNOBBIX (hopmax paboThl (00CyXkaeHUs, OOMEH MHEHHIA,
«MO3TOBbIE€ IITYpPMbl» M HWHBIE), BBINOJHATH CBOKO 4YacTh paldOTBl U
KOOPJIMHUPOBATh CBOM JEHUCTBUA C JPYTMMU YIEHAMH KOMAaH]Ibl, OIIEHUBATH
KaueCcTBO CBOEro BKJaJa B OOIIMI MPOAYKT MO KPUTEPUSM, CHOPMYIHUPOBAHHBIM
y4aCTHUKaMU B3aHMOJICHCTBUSI.

IMPEAMETHBIE PE3YJ/IBTATDBI

K kony 10 knacca o0yyaroniuiicss Hay4uTcs:

e CBOOOAHO ONEPUPOBATH OCHOBHBIMM MOHATHSMH CTEPEOMETPUM IIPH
pEeLIeHUH 3a1a4 U IPOBEJCHUN MAaTEMAaTUYECKUX PACCYXKACHUM;

e TMPUMEHATH AKCHOMBI CTEPEOMETPUM W CIEACTBUS U3 HUX IIPU PELICHUU
F€OMETPUYECKUX 3a/1a4;

e KJAcCU(UIMPOBATh B3aUMHOE PACIIOJIOKEHHE NPSMBIX B MPOCTPAHCTBE,
IUIOCKOCTEN B MPOCTPAHCTBE, NPSIMBIX U IIJIOCKOCTEN B IIPOCTPAHCTBE;

e CBOOOAHO ONEpPUPOBATH TMOHATHUSAMH, CBSI3AHHBIMM C yIjamMH B
IIPOCTPAHCTBE: MEXKAY NPSMBIMM B IPOCTPAHCTBE, MEXAY MNPIMOU U
IJIOCKOCTBIO;

e CBOOOJHO ONEPUPOBATH NOHATUSAMH, CBA3aHHBIMU C MHOTOTPaHHUKAMU;



e CBOOOJHO pacrmo3HaBaTh OCHOBHBIE BHIbl MHOTOIPAaHHUKOB (TpuU3Ma,
nupamMua, MPSMOYTOIBHBINA MapajuieNenumne, Ky0);

e KJIACCH(PUIUPOBATH  MHOTOTPAHHUKW, BbIOMpas  OCHOBaHHWS IS
KJ1IaccuUKaInH;

e CBOOOJHO OINEPUPOBATH TMOHATUSIMH, CBSI3AHHBIMU C  CEYCHHUEM
MHOTOI'PAaHHHUKOB IIOCKOCTBIO;

e BBIMNOJIHSITH napasuielibHOE, LEHTPAIBHOE U OpPTOTOHAJIBHOE
MPOEKTUPOBAaHUE (DUTYp HA IJIOCKOCTh, BBINOIHATH U300paxeHus: GuUryp
HAa TUIOCKOCTH;

e CTPOUTH CEYEHHUS] MHOTOTPAHHUKOB PA3NMYHBIMU METOJAMH, BBIOIHITH
(BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX 00BEMHBIX (pHUTyp:
BUJ] CBEpPXY, COOKY, CHU3Y;

e BBIYUCIATH IUIOLIAAM  TMOBEPXHOCTEH  MHOTOIPAHHUKOB  (IIpU3Ma,
nupamuza), FeOMETPUUYECKUX TeJ ¢ TPUMEHEHUEM (HOpMYIT;

e CBOOOAHO OMEPUPOBATH MOHATHUSIMHU: CUMMETPHUS B MPOCTPAHCTBE, LIEHTD,
OChb U IUIOCKOCTb CHUMMETPUHM, LEHTP, OCh M IUIOCKOCTb CHMMETPUU
buryper;

e CBOOOJHO ONEPUPOBATH TMOHATUAMH, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJIHITH ACHCTBUS HAJl BEKTOPAMU;

e pemaTh 3aJaud Ha JOKAa3aTeIbCTBO MAaTEMaTUYECKUX OTHOLICHUWA U
HAXOXKJEHUE TE€OMETPUYECKUX BEJIMYUH, MPUMEHSS HU3BECTHBIE METOJIbI
pU PEIICHUH MAaTeMAaTHUYECKUX 3aJ]lay MOBBIIIEHHOTO U BHICOKOTO YPOBHS
CJI0’KHOCTH;

e IMPUMEHATH MPOCTEHINE MPOrpaMMHBIE CPEACTBA M  BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEILICHUH CTEPEOMETPUYECKHX 3a/1ay;

e U3BJEKaTh, MPeOoOpPa3OBBHIBATH M HWHTEPIPETUPOBATH HWHGOPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, MpeACTaBICHHYI0 Ha
yepTekax U pUCYHKaX;

e TMPUMEHATH TMOJYYCHHbIE 3HAHUA HaA TNPaKTUKE: CpaBHUBAThb U
aHAJTM3UPOBATh PEabHbIE CUTyallUH, NPUMEHSATh MU3YUYEHHBIE MOHATHUS B
mpoliecce IOMCKAa  pelIeHUusT MaTeMaTUdecKu  CcOpMyIMpPOBAHHON
npoOseMbl, MOJAEIMPOBATh peajbHble CHUTyallud Ha SI3bIKE T'€OMETPHH,
UCCJIEI0BATh MTOCTPOEHHBIE MOJEIN C MCIOJIb30BAHUEM T'€OMETPUUYECKUX
NOHATUNA M TEOpeM, ammapara anreOpbl, pellaTh MPAaKTUYECKUE 3a/ayi,
CBSI3aHHBIE C HAXOXK/ICHUEM F€OMETPUYECKUX BEJIMYMH;

e HMETh MPEJCTaBJICHUS 00 OCHOBHBIX 3Tamax pa3BUTUS €OMETPUU Kak
COCTaBHOM yacTu (pyHAaMEHTa pa3BUTHUS TEXHOJOTUM.

K konmy 11 kinacca oGyyaroniuiicss HAy4uTCs:



CBOOOJHO OMEpPUPOBATH MOHATUSMHM, CBSI3aHHBIMH C LUJIUHAPUYECKOM,
KOHMUYECKOW U CcepuyecKkoil MOBEPXHOCTSIMH, OOBSCHITH CIIOCOOBI
MOJTyYCHUS;

OMepUpOBaTh MOHIATUSIMU, CBSI3aHHBIMU C TEJaMU BPAILICHUS: HAIUHAPOM,
KOHYCOM, c(hepoii u 1mapom;

pacmo3HaBaTh Tela BpalleHus (LMUIUHAP, KOHYyC, cdepa u 1map) H
OOBSACHATH CLIOCOOBI MOTYYESHHSI T BPALLCHUS;

KJ1acCU(UIIMPOBATh B3aUMHOE PACIIOIOKEHUE C(ephl U MITOCKOCTH;
BBIYMCIIATh BEJMYMHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJl BpalleHUs,
00BEMBI U TUIOHIAAM TOBEPXHOCTEH MHOTOTPAaHHUKOB M TEJ BpalleHUS,
TreOMETPUUECKUX TeJl C MPUMEHEHHEM (OopMyTT;

CBOOOJHO ONMEpPUPOBATH MOHATUAMHM, CBSI3aHHBIMU C KOMOWHALUAMU TEN
BpalleHUs] U MHOTOTPAHHUKOB: MHOTOTPAaHHUK, BIUCAHHBIM B cdepy u
OMHCaHHBIM OKOJIO cepbl, chepa, BIMCaHHAS B MHOTOIPAHHUK WJIH TEJIO
BpallleHUs;

BBIUUCIISTH COOTHOLIEHUSI MEXKY TUIOIIAIIMU MIOBEPXHOCTEH U 00BEMaMHU
IT0JTOOHBIX TEI;

n3o0paxkaTb u3ydaeMble (DUTYpPBI, BBITOJHATH (BBIHOCHBIE) ILIIOCKHE
YepTEeXKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHUIl CBEpXY, COOKY,
CHHU3Y, CTPOUTH CEUYCHHUS TEJ BPAIICHHUS;

U3BJIEKAaTh, WHTEPIPETHPOBATh M MPeoOpa3oBbIBaTh HH(POpPMAIHIO O
MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, TMpeACTaBICHHYI0 Ha
yepTexax U pucyHKax;

CBOOOJTHO OIEPUPOBATH MOHATHEM BEKTOP B MPOCTPAHCTBE;

BBITMIOJHATH ONEPAlU HaJl BEKTOPaMU;

3aJ1aBaTh MJIOCKOCTh YPaBHEHHUEM B JIEKapTOBOIl cUCTEMe KOOPAHHAT;
peuaTh reoMeTpUUecKHe 3a7a4id Ha BbIUUCIECHUE YTJIOB MEXKY MPSMbIMU
U IJIOCKOCTSIMHU, BBIYMCIICHHE PACCTOSHUM OT TOYKU JI0 IUIOCKOCTH, B
IIEJIOM, Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METOA MPHU PEUICHUH;
CBOOOMHO OMEpPUPOBATh MOHSITUAMH, CBSI3AHHBIMH C JIBUKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKEHHUI;

BBINIOJIHATh M300paXE€HUsT MHOTOTPAaHHUKOB M TeJl BpaIlEHUS MpHU
napayieIbHOM  [EpPEHOCE, LEHTPaIbHOM CHUMMETpPUHU, 3€pPKaTIbHON
CUMMETPUH, IIPU TOBOPOTE BOKPYT MPSMOM, MpeoOdpa3oBaHus MOA00US;
CTPOUTH CEYEHHsI MHOTOIPAaHHUKOB U TEJ BpAILlEHUS: CEYCHHs IMIINHIpPA
(mapasnienbHO U MEePIEeHIMKYIISIPHO OCH), CEUEHUs1 KOHYca (MapaiebHbIe
OCHOBaHUIO U IPOXOJISIINE YEPE3 BEPIIMHY), CEUCHHUS 111apa;
UCIIOJIb30BaTh METOJbl TOCTPOEHUSI CEUEHUN: METOJ CJENO0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHHUS, METO]] TIEPEHOCA CEKYIIEeH MI0CKOCTH;



JIOKa3bIBATh T€OMETPUUECKHUE YTBEPKACHUS;

IPUMEHATh T€OMETPUYECKHE (PaKThl IJISl PEIICHUS CTEPEOMETPUUYECKUX
3a/a4y, MPEANoJaralolIMX HECKOJbKO IIaroB pEUIeHUs, €CIU YCJIOBHS
NPUMEHEHUS 3a/1aHbl B IBHOU U HESBHOU (hopMme;

pelmarp 3aJa4d Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAXO0XKJIEHUE T€OMETPUUECKUX BEJIMYNH;

OPUMEHSATH MPOTPAMMHBIE CPEACTBA U 3IEKTPOHHO-KOMMYHUKALIMOHHbIE
CHUCTEMBI IIPY PELIEHNN CTEPEOMETPUYECKUX 3a/1a4;

NPUMEHATh  TOJYYEHHbIE  3HAHWA HAa  NPAKTUKE:  CpPaBHUBATH,
aHaJM3UPOBaTh U OLICHUBATh PEAIbHBIE CUTYaAllUH, IPUMEHATh U3YUYEHHbIC
NOHATHUS, TEOPEMBI, CBOWCTBA B IMpOLIECCE IOUCKA  PELICHUS
MaTeMaTHYecKd  CQOPMYJIMPOBAHHOM  MPOOJIEMBI,  MOJIEIUPOBATH
pealbHbIE CUTYallMM HA S3BIKE T'€OMETPUHU, HCCIENOBATh IMOCTPOCHHBIE
MOJENN C HCIOJIb30BAHUEM TE€OMETPUUYECKUX TOHATUA U TEOPEM,
anmapata anreOppl, pemaTh MNpPAaKTUYECKUE 3a7aud, CBS3aHHbBIE C
HAXOXKJIEHUEM T'€OMETPUYECKUX BEJIUYMH;

UMETh TPEJCTABICHUS 00 OCHOBHBIX 3Talax pa3BUTHUS T€OMETPUHM Kak
COCTaBHOM yacTu (pyHAaMEHTa pa3BUTHUS TEXHOJOTHUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHMe pa3/iejioB U TeM (undposbie)
n/n NPOrpamMMslI Bcero Konrpoaenpie  Tpakriieckue o0pa3oBaTe/ibHbIE
padoThI padoTsI pecypenI
1 BBenenue B crepeoMeTpuio 19 2
) B3anMHOe pacnosnokeHue npsmMbIx B 6
MIPOCTPAHCTBE
3 [TapayienbHOCTB IPSIMBIX U INIOCKOCTEH B 9
IIPOCTPAHCTBE
4 [lepneHAUKyYISAPHOCTD NPSAMBIX U )1 )
IJTIOCKOCTEM B MPOCTPAHCTBE
VYIIIBl U paccTOSHUS 17 1
MHoOrorpaHHuKu 13 1
Bexkrtopsl B mpocTpaHcTBE 12
g HOBTOPGHI/IG, 00001IIeHNE U CHCTEMATH3aLIHs 5 i
3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 7 0




11 KITIACC

Kosaun4vecTBo 4yacoB DJIeKTPOHHbIE
HaumeHoBaHMe pa3/iejioB U TeM (undgposbie)
Ne n/m Konrpoabusie IIpakTuueckue
NPOrpaMMmblI Bcero o0pa3oBaTte/ibHbIE
padoThI padoTsI pecypen
AHaIUTHYECKas TEOMETPUS 17 2
2 JBro>keHus 4
3 [ToBTOpEHME, 06o6meHI:Ie u 15 1
cUCTeMaTu3alus 3HaHUH
O0BEM MHOTOTpaHHUKA 17 1
5 Tena Bpamenus 24 2
6 [Tnomaau moBepXHOCTU U OOBEMBI 9 1
KpPYTJIBIX TEJ
. [ToBTOpeHwHE, 0606II.IGHI:IG u 16 1
CUCTEeMAaTH3aIHs 3HAHHA
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0







HOYPOYHOE INTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

JdaTa nzyyeHus

Bcero

KonTpoJbHble
padoTsI

IIpakTHYeckue
padoThI

IInan dakr

OcHoBHBIE MpaBWIIa U300pAKEHUS HA
PHUCYHKE IJIOCKOCTH, apaJlIeIbHBIX MPSIMBIX
(OTpe3KoB), CepeMHBI OTpe3Ka

01.09.23

[TonsTHs cTepeoMeTpun: TOUKa, psiMas,
IJIOCKOCTh, IPOCTPAaHCTBO. OCHOBHBIE
IpaBujIa H300paKEHUs HA PUCYHKE
IJIOCKOCTH, MApaJIJIENIbHBIX MPSIMBIX
(OTpe3KoB), CepeMHBI OTpe3Ka

01.09.23

[TonsTHA: NEpeceKarouecs MIOCKOCTH,
IepeceKaroIuecs npsmas 1 iocKoCTh;
MIOJIYTIPOCTPAHCTBO

06.09.23

[TonsATHsA: mepecekaromuecs MI0CKOCTH,
HepeceKaroInecs npsiMas v MI0CKOCTh;
IIOJIYTIPOCTPAHCTBO

08.09.23

MHororpaHHuK#, H300pakKeHHE MPOCTEHIITIX
MIPOCTPAHCTBEHHBIX (QUTYD,
HECYIIECTBYIOIUX O0BHEKTOB

08.09.23

AKCHOMBI CTEPEOMETPUU U NIEPBBIE
CJIEJICTBUS U3 HUX

13.09.23

AKCHOMBI CTEPEOMETPUU U IIEPBBIE
CJIEICTBUS U3 HUX

15.09.23




AKCHOMBI CTEPEOMETPUH U TIEPBbHIC
cnenctBus u3 HUX. CriocoOsl 3a1aHus
MPSIMBIX U IJIOCKOCTEN B MPOCTPAHCTBE.
O0603Ha4YeHUS TIPSMBIX U TIIOCKOCTEH

15.09.23

BxonaHas quarHocTuka

20.09.23

10

N300pakeHne ceueHuil mupaMusl, Kyoa u

MIPU3MBI, KOTOPBIE MPOXOIAT Yepes3 ux peopa.

N300pakeHue nepecevyeHus moxydeHHbIX
IJIOCKOCTEN. PackpanmBaHue oCTpOCHHbBIX
CEYCHMI pa3HbIMU LIBETAaMU

22.09.23

11

N300pakeHne ceueHuil mupaMupsl, Kyoa u

MIPU3MBI, KOTOPBIE MPOXOIAT Yepe3 ux peopa.

N300pakeHue nepecevyeHus MoTydeHHbIX
IIJIOCKOCTEN. PackpammBaHue oCTpOECHHbBIX
CEYCHMU pa3sHbIMU LIBETAMU

22.09.23

12

Meton ciieioB Uisl IOCTPOEHUS CEUEHUI

27.09.23

13

Merton cneaoB 1Sl HOCTPOCHUSI CEUCHHUIA.
CaoiicTBa nepeceyeHnid MPSIMbIX U
IIOCKOCTEHN

29.09.23

14

Merton cnenoB 1Sl HOCTPOCHUSI CEUCHHUIA.
CaoiicTBa nepeceyeHnid MPSIMbIX U
IIOCKOCTEHN

29.09.23

15

[TocTpoenue ceuenuii B mupamuie, Kyoe mo
TpéM Toukam Ha p&bpax. Cozmanue
BBIHOCHBIX YEPTEKEH U 3aliCh [1aroB
MOCTPOCHHS

04.10.23

16

[TocTpoenue ceuenuii B mupamuie, Kyoe mo

06.10.23




TpéM Toukam Ha p&bpax. Cozmanue
BBIHOCHBIX YePTEXKEH M 3aIKCh I1aroB
MOCTPOCHHSI

17

[ToBTOpenue mnanumeTpun: Teopema o
MPONOPIMOHANBHBIX 0Tpe3kax. [Tonodue
TPEYTrOJIbHUKOB

06.10.23

18

[ToBTOpenue mnanumeTpun: Teopema
Menenas. PacueTsl B cEUEHHUSIX Ha
BBIHOCHBIX YCPTCIKAX. I/ICTOpI/IH Pa3sBUTHA
IUTAHUMETPUU U CTEPEOMETPUU

11.10.23

19

KontponbHas padota "AKCHOMBI
crepeomerpun. Ceuenus"

13.10.23

20

Teopema o CylIeCTBOBaHUHU U
€IMHCTBEHHOCTH MPSIMOM NapajuieIbHOMN
JAHHOU MPSIMOi, TPOXOALIEN Yepe3 TOUKY
MPOCTPAHCTBA U HE JIeKaIIeH Ha JaHHOU
npsMoii. Jlemma o nepeceyeHun
napaiyiCJIbHBIX IMMPAMBIX INIOCKOCTBIO

13.10.23

21

[TapannensHOCTH Tpex NpsMbIX. Teopema o
TpEX MmapajuieNbHbIX IpSIMbIX. Teopema o
CKPEILMBAIOIINXCS MPSMBIX

18.10.23

22

ITonsATHA: MapaIeIBHOCTD NPSIMOM U
IUIOCKOCTH B MpocTpaHcTBe. [Ipu3Hak
MapaAJUICIILHOCTH MIPSIMOU U TUIOCKOCTH.
CaoiicTBa napajuieIbHOCTH IPSIMOM U
IJIOCKOCTH

20.10.23

23

FCOMeTpI/I‘-IeCKI/IC 3aJa41 Ha BBIYMCJICHUC U
J0Ka3aTcJIbCTBO, CBA3aHHBIC C
napaljICJIbHOCTBIO MMPSMBIX 1 IIOCKOCTEH B

20.10.23




IIPOCTPAHCTBE

24

Bzanmuoe pacnosoxeHune npsMbIX B
npocTpancTBe. CKpelMBaIOLIUECs MPSMBIE.
[Ipu3Haky CKpeMUBAIOIIUXCS IPSMBIX.
[TapautenpHbIe IpsMBbIE B IIPOCTPAHCTBE

25.10.23

25

[TapannensHoe nmpoekTrpoBanue. OCHOBHBIE
CBOMCTBA NapaJICIbLHOTO IPOCKTUPOBAHUS.
N300pakenue pasHbIx Guryp B
NapajuIeIbHOMN IIPOEKIIUU

27.10.23

26

[lenTpanbHas npoekus. Yrou ¢
COHAITPaBJICHHBIMHU CTOPOHAMH. YTOJ MEXIY
MPSIMBIMU

27.10.23

27

VYroa MexXay CKpelUBarOIIMMHUCS MPSIMBIMU

08.11.23

28

3agauu Ha JOKA3aTelIbCTBO U UCCIIEAOBAHMUE,
CBSI3aHHBIE C PACIIOJIOKEHUEM NIPSMBIX B
IIPOCTPAHCTBE

10.11.23

29

[TapannensHbie mockocTH. [Ipu3Haku
MapajuieIbHOCTH IBYX IUIOCKOCTEN

10.11.23

30

Teopema o0 mapaieIbHOCTH U
€IMHCTBEHHOCTH IJIOCKOCTH, MPOXOAsIIEH
yepes TOUKY, He MPUHAAIEKAIYIO TaHHOMN
IIJIOCKOCTH U CIICACTBHUA U3 Heé

15.11.23

31

CaoiicTBa napajuieNbHBIX IJIOCKOCTEM: O
MapajuIeIbHOCTH MPSIMBIX MIEpeceUeHus mpu
MepeCceYeHNH JIBYX MapajiebHbIX
IJIOCKOCTEH TpeThen

17.11.23

32

CBoiicTBa mapaienbHbIX MIIOCKOCTEN: 00
OTpe3Kax MapaieNbHbIX NPSMBIX,

17.11.23




3aKII0OYEHHBIX MCXKAY napajlyICIbHbBIMUA
TUIOCKOCTSIMU; O TIEPECEUCHUU TIPSIMOMA €
IBYMSI TIApAIIICTEHBIMU TUTOCKOCTSIMH

[TocTpoeHue ceueHus, MPOXOIAIIETO Yepe3

3 JAHHYIO [IPSAMYIO Ha YepTexe U 22.11.23
[apaJuIeIbHOTO APYrou npsMoi. Pacyér
OTHOIIIECHUI
[TapannenbHas NpoeKus, IPUMEHEHUE ISt

34 MIOCTPOCHMSI CeUeHU KyOa n 24.11.23
napauienenunena. Ceoncraa
napajuieJienunea u mpu3Mbl

35 [TepienauKysipHbIE IPSAMBIEC B 24.11.23
MIPOCTapHCTBE

16 [TapannensHbIE IPsIMbBIE, TEPIICHAUKYIISIPHBIE 29.11.23
K TUIOCKOCTH

37 IIpu3HaK NepHeHIUKYIAPHOCTH IIPAMOU U 01.12.23
TJTIOCKOCTH

o Teopema o mpsAIMOM, EPICHANKYIISIPHOMN K 01.12.23
TJTIOCKOCTH

19 [IimockocT ¥ NEPNIEHIUKYIISIPHBIE UM 06.12.23
MpsSIMbIE B MHOTOTPAHHHUKAX

40 [imockocT ¥ NEpNEHIUKYIISIPHBIE UM 08.12.23
MpsIMbIE B MHOTOI'PaHHUKAX

A1 [Tepnienaukynsip u HakinoHHasA. PaccTosinue 08.12.23
OT TOYKH JI0 TUIOCKOCTH

4 [Tepnienaukynsip u HakioHHasA. PaccTosinue 13.12.23

OT TOYKH O IINTIOCKOCTH




43 Teopema o Tpéx nepneHAuKyIsapax (mpsamas 15.12.23
u oOpartHas)

44 Teopema o Tpéx nepneHAuKyIsApax (mpsamas 15.12.23
u oOpaTHast)

45 Kontponbras padota 3a [ monyroaue 20.12.23

46 OpToroHajibHOE MPOEKTUPOBAHUE 22.12.23
[Toctpoenue ceueHuit kyoa, IpU3MBbI,

47 MPaBUWIbLHOM MUPAMHUJIBI C IOMOLIBIO 22.12.23
OPTOTrOHAJILHOM IPOEKIUU
[TocTpoenue ceuenuii kyba, MPU3MBI,

48 MPaBUWIbLHOM MUPAMHUJIBI C IOMOLIBIO 27.12.23
OPTOTOHAJILHOM MPOEKIUU
CummeTpust B IpOCTPaHCTBE OTHOCUTEIIBHO

49 mrockocTH. [1nockoctu cummerpuii B 29.12.23
MHOT'OTPaHHUKAaX
[Ipu3Hak neprneHAUKYyJISPHOCTH IPSIMOU U 29.12.23

30 IIJIOCKOCTH KaK CIJIEICTBUE CUMMETPUU

51 IIpaBunbHbIE MHOTOTpaHHUKU. Pacyér 10.01.24
paccTosiHUM OT TOUKH JI0 IIIOCKOCTH

5 HpaBI/IJ'IBHIiIe MHOTrorpaHHuku. Pacuér 12.01.24
pacCTOsTHUM OT TOYKH JO MIIOCKOCTH
Pemenue 3anau no teme "B3aumnoe

53 pacnooXeHne MPSIMbIX U MIIOCKOCTEN B 12.01.24
npoctpaHcTae"
Pemenue 3anau no teme "B3aumnoe

54 PacroI0KEHUE NPSMBIX U IUIOCKOCTEN B 17.01.24

npocTpaHcTae”




55

Konrponsnas padora "B3anmuoe
pacroioKeHue MPsIMbIX U INIOCKOCTEN B
npoctpaHcTae"

19.01.24

56

[ToBTOpEHME: Yroil MEXAy NPSMBIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOpEMaA
KOCHHYCOB

19.01.24

57

IToBTOpEHME: YroyI MEeKIY
CKPELIUBAIOIIMMUCS IIPSIMBIMU B
IIPOCTPAHCTBE

24.01.24

58

FCOMeTpI/I‘ICCKI/Ie MCTOAbI BBIYHCIICHHUA YyIJia
MCXKAY NPSAMBIMHA B MHOT'OT'PAaHHHUKAX

26.01.24

59

JByrpanubiii yroja. CBONCTBO JTUHEHHBIX
YIJI0B IBYTPAHHOTO yriia

26.01.24

60

IlepnenukynspHele miockoctu. CBoiicTBa
B3alMHO NEPIEHIUKYJISPHBIX TUIOCKOCTEN

31.01.24

61

[Ipu3Hak nepneHIuKyJIIPHOCTH TIIOCKOCTEN;
Teopema O MPsIMOM EPECEUEHHUs IBYX
IJIOCKOCTEH MEPIEHANUKYIIIPHBIX TPEThEN
IJIOCKOCTH

02.02.24

62

[IpssMoyTONBHBIN MapajuIeNenumen; Kyo;
U3MEpEeHUsl, CBOMCTBA MPSIMOYTOJILHOTO
napajuiefenuneaa

02.02.24

63

Teopema o auaroHaau IPSIMOYTOJIBLHOTO
napajuieJienuIe/ia u CJIeICTBUE U3 Hee

07.02.24

64

CrepeomeTpruecke U NPUKIaJHbIC 33/1a4H,
CBSI3aHHBIE CO B3aMMHBIM PaCIIOJIOKEHUEM
MPSAMBIX U INIOCKOCTH

09.02.24




65

IToBTOpEHME: CKPELIMBAIOLIUECS TPSMBIE,
napasuJiesIbHble INIOCKOCTH B CTaHAAPTHBIX
MHOTI'OI'paHHHMKaxX

09.02.24

66

Paccrosinue OT TOUKH 10 TJIOCKOCTH,
paccTostHUE OT MPSIMOM A0 MIOCKOCTH

14.02.24

67

PaccrostHue OT TOYKH 0 MIIOCKOCTH,
paccTostHUE OT MPSMOU 10 TUIOCKOCTH

16.02.24

68

Brrunciienne paccTossHUN MEXTy
CKPEIIMBAIOIIUMUCS MPSIMBIMU C TIOMOILBIO
MEPIEeHIUKYISIPHON MII0CKOCTH

16.02.24

69

TpéxrpaHHslil yroj, HEpaBeHCTBA AJIs
TpexrpaHHbIX yrioB. Teopema Iudaropa,
TEOPEMBI KOCHHYCOB U CUHYCOB JJIS
TPEXTPAHHOTO yTiia

21.02.24

70

TpéxrpaHHblil yroj, HEpaBeHCTBA AJIs
TpexrpaHHbIX yrioB. Teopema ITudaropa,
TEOPEMbI KOCHHYCOB U CUHYCOB JJIs
TPEXTPAHHOTO yTiia

28.02.24

71

Pemenue 3amau mo reme "VYIibl 1
paccrosiHus"

01.03.24

72

Kontponbnas padota "Yribl u paccrossaus"

01.03.24

73

Cucremaru3zanus 3HaHul "MHOTOrpaHHUK U
€ro JIeMEHTHI"

06.03.24

74

Beintykiieie MHOrorpanHuku. Teopema
Diinepa

13.03.24

75

[Tpusma. [Ipsimast u HaKJTOHHASI TPU3MBI.
[IpaBunbHas npuzma

15.03.24




76 [Ipusma. [Ipsimast u HaKITOHHASI TPU3MBIL. 15.03.24
[IpaBunbHas npuzma

77 [IpoctpanctBenHas Teopema [ludaropa 20.03.24

73 [Tupamuna. Buasl nupamua. [IpaBunbHas 22.03.24
nupamuaa

79 [Mupamuna. Bunsl nupamua. [lpaBunbaas 22.03.24
nupamMuaa

20 [Ipamoit napamienenunen, npIMOYTOJIbHbIN 03.04.24
napaiesienumes, Kyo

21 [Ipsamoit napamienenunen, TpSIMOYTOJIbHbBINA 05.04.24
napajuieJenumnes1, Kyo

82 CuMMeTpust B IPOCTPAHCTBE 05.04.24

23 [IpaBunbHBIE U TOMYTIPABUIbHBIC 10.04.24
MHOT'OTpaHHUKH

24 DJIEeMEHThl CHMMETPHUH PaBUIIbHBIX 12.04.24
MHOTOTPAaHHUKOB

85 Pemenue 3anau no reme "MHuororpanauku” 12.04.24

86 KonrponsHas padora "MHoOrorpaHHUKHN" 17.04.24

27 [TonsiTue BEeKTOpa Ha MJIOCKOCTH U B 19.04.24
MPOCTPAHCTBE

88 CymMmma BEKTOpOB 19.04.24

89 PaznocTh BekTOpOB 24.04.24

90 [IpaBuio mapannenenunena 26.04.24




91 VMHOKEHHE BEKTOPA Ha YUCIIO 1 26.04.24

o PazjioxeHue BEKTOpa 110 6a3nc3v/ TPEX { 03.05.24
BEKTOPOB, HE JIEXKAIIUX B OJHOM IIIOCKOCTH

93 CkaJIsIpHOE [TPOM3BEICHHE 1 03.05.24

o4 Brlunciienne yria Mexay BEKTOPaMH B { 08.05.24
IPOCTPAHCTBE

95 I[MpocTeiiiye 3a1a4i ¢ BEKTOPaMH 1 10.05.24

96 I[Ipocrelimue 3a1a49m ¢ BEKTOPAMU 1 10.05.24

97 I[MpocTeiiiye 3a1au ¢ BEKTOPAMH 1 15.05.24

98 OG6o01eHNe U cUCTeMaTU3alys 3HAHUI 1 17.05.24

99 O6001IeHNEe ¥ CHCTEMAaTU3alUs 3HAHUI 1 17.05.24

100 O60011IeHNEe U CHCTeMaTU3aLus 3HaHUit 1 22.05.24

101 [Ipomexxyrounas arrecrauus. Mtorosas 1 24.05.24
KOHTpOJIbHAsI paboTa

102 O6001IeHEe ¥ CHCTEMATU3alUs 3HAHUI 1 28.05.24

OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 102




11 KITIACC

Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
Hara uudposbie
Nem/m | Tema ypoka Konrpoabnbie IIpakruueckue
Bcero u3ydeHusi  oOpa3zoBaTe/ibHbIe
padoTsI padoThI
pecypcebl
| [ToBTOpenue Temol "KoopanHaTel BEKTOpa |
Ha IUIOCKOCTH U B MPOCTpaHCTBE"
) IToBTOpenue TeMs! "CkansgpHoe 1
MPOU3BE/ICHUE BEKTOPOB"
3 IToBTOpEeHue TeMbl "Brruncinenue yria )
MEXly BEKTOpaMH B IIPOCTpaHCTBE"
4 [ToBTOpeHue TeMbl "YpaBHEHHE TIPSIMOMH, |
MPOXOIAIICH Yepe3 ABE TOUKH"
5 YpaBHEHHE NIOCKOCTH, HOpMaJlb, )
ypaBHEHHE IJIOCKOCTH B OTPE3Kax
6 Bxonnas auarnoctuka 1 1
7 YpaBHeHHE MIOCKOCTH, HOpMaJlb, |
ypaBHEHHE IJIOCKOCTH B OTPE3Kax
8 BekropHoe npousBeeHue 1
9 JIuHeliHbIe HEpaBEHCTBA, TMHEIHOE |
MPOrpaMMUpPOBAaHKE
10 JInHelHbIE HEPABEHCTBA, JIMHENHOE 1
MPOrpaMMUpPOBAaHNE
1 AHaJIUTUYECKHE METO/IbI pacyéTa yria )
MEXIY MPSMBIMU B MHOTOTPaHHUKAX
12 AHanuTuyeckue MeTobl pacuéTa yria 1
MEXy MJIOCKOCTSIMA B MHOTOI'PaHHUKAX




@opMyiia pacCTOSIHUS OT TOYKH 10

13 IJIOCKOCTH B KOOPAWHATAX

14 Haxoxnenue paccTositHuil OT TOUKHU 70
IJIOCKOCTH B KyOe

15 Haxoxnenue paccTostHui OT TOUKHU J10
IJIOCKOCTH B MPaBUIILHON MUpaMHIe

16 KonrponsHast padora "AHanurudeckas
reomerpus”
JIBmxeHus npoctpancTBa. OToOpakeHusI.

17 JIBrokeHus U paBeHCTBO ¢uryp. Ooume
CBOKCTBA JBHKCHUM
Buael niBukeHnil: napamiebHbII

18 MEPEHOC, LIEHTPaJIbHAs CHMMETpPUS,
3epKajibHasi CHMMETpPHSI, TOBOPOT BOKPYT
IpsIMOI

19 [IpeoOpazoBanms nomoowus. [Ipsmas u
cdepa Diinepa

20 ['eomeTpuueckue 3agaun Ha MPUMEHEHHE
JIBUKCHHUS

21 CeueHuss MHOTOTPAaHHUKOB: CTaHIAPTHBIE
MHOT'OTPaHHUKH

22 CedeHusi MHOTOTPAHHUKOB: METOJI CIEA0B
CeueHuss MHOTOTPAHHUKOB: CTaHIAPTHBIE

23 IJIOCKOCTH, NIEPECEUEHUS IPSIMBIX U
IJIOCKOCTEMN

24 [TapannenbHble MpsIMbIE U TUIOCKOCTH:
napajuieJIbHbIe CEUCHUS

25 [TapannensHbIE TIPSAMBIE U TNIOCKOCTH:




pacyéT OTHOLIEHUI

26

[TapanenpHble NpsIMBbIE U MIJIOCKOCTH:
YIJIBI MEXTY CKPELIUBAIOIIMMUCS
MPSIMBIMU

27

[lepnieHnuKynsipHbIE MPSIMBIE U
MJIOCKOCTH: CTaHJIAPTHBIE Maphl
MEPIEeHIUKYISAPHBIX TUIOCKOCTEN U
MPSIMBIX, CAMMETPHH MHOTOTPaHHUKOB

28

[lepnieHnuKynsipHbIE MPSMBIE U
IJIOCKOCTH: T€OpeMa O Tpex
MEePIeHIUKYIIApax

29

IlepnenquKynspHbIE IPSMBIE U
IIJIOCKOCTH: BBIYKMCIICHUS JIIUH B
MHOI'OIPaHHUKAX

30

[ToBTOpEHME: TIIOIAAN
MHOTOYTOJEHUKOB, (DOPMYIIBI TSI
IoaAeH, COOOpaKeHUs MOA00MS

31

[ToBTOpEHME: TIIOMIAAN
MHOT'OYTOJILHUKOB, (POPMYJIBI ISt
IoaAeH, COOOpaKeHUs MOA00MS

32

[ToBTOpEHME: TIIOMIAAN
MHOTOYTOJILHUKOB, (POPMYIIBI 1J151
TJI0IIA IeH, COOOpaKeHUSI TIOT0OMS

33

[Inomaam ceyeHnii MHOTOrPaHHUKOB:
IJIOIIAIA TTIOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOpaKeHUs MOJ00Us

34

[Inomany ce4eHnii MHOTOI'PaHHUKOB:
IIJIOIIAIU [TIOBEPXHOCTEH, pa3pe3aHus Ha




9acTH, COOOpaKeHUSI TOA00MS

Kontponbras padota "[loBropenue:

35 MHOTOTPaHHHUKH, CEUEHUS
MHOTOTpaHHHUKOB"

16 0O06bEM Tena. O6beM MPSIMOYTOIBLHOTO
napajuiefienuneaa

37 3amaun 00 yABOCHHUHU Ky0a, O KBaJpaType
Ky0a; 0 TPUCEKITNH yIia
CrepeoMeTpuyecKHe 3a1auu, CBSI3aHHbIE C

38 00BEMOM TIPSIMOYTOIIBHOTO
napaiesienumne1a
[Ipuknannele 3a1a4u, CBSI3aHHBIE C

39 BBIYUCIICHHEM 00BEMA TPSMOYTOJIBHOTO
napaiesienumne1a

40 O0BEM TIPSIMOI TPU3MBI

A1 CrepeoMeTpuyecKHe 3a1auu, CBSI3aHHbIE C
BBIUUCIIEHEM 00BEMOB TPSMOI TTPU3MBI

4 [Ipuknannelie 3a1a4u, CBSI3aHHBIE C
00BEMOM TIPSAMOI TIPU3MBI
Brruuciienne 06EMOB Tell C TOMOIIBIO

43 onpenenéHHoro uaTerpaia. O0béM
HaKJIOHHOM TTPU3MBI
Brruuciienne 06EMOB Tell C TOMOIIBIO

44 ornpenenéHHoro uHTerpana. O0bpEM
TTUPAMH/IBI

45 dopmyna 00bEMa mupamuabl. OTHOIICHHE
00BEMOB MUPaMHU/ C OOIIUM YTIIOM

46 dopmyna 00bEMa mupamMuabl. OTHOIICHHE




00BEMOB MUPaMHU/ C OOIIUM yTIIOM

CrepeoMeTpHUeCcKHEe 33a1a9H, CBSI3aHHBIC C

47 00bEMaMH HAKIIOHHOM MIPU3MBI

43 CrepeoMeTpuyecKue 3aJauu, CBI3aHHBIE C
00BEMaMH TUPAMHUJTBI
[Mpuknanueie 3ana4un mo Teme "OOBEMBI

49 Ten", cBA3aHHEIE ¢ 00BEMOM HAKIOHHOM
MIPU3MBI

50 [Mpuknanueie 3ana4un mo Teme "OOBEMBI
Ten", cBs3aHHbIE ¢ 00BEMOM MUPAMUIBI

51 [Ipumenenne 00bEMOB. Beruncnenue
paccTosiHus A0 IIOCKOCTH

5 Konrponsnas padora "O0béM
MHOrOrpaHHuka"
[unuaapudeckast MOBEPXHOCTb,

53 o0pa3yroIne UIHHIPUIECKON
MMOBEPXHOCTHU

54 Humuaap. [pssmoit KpyroBoil UIUHIP.
[Tnomiaap MOBEPXHOCTH HUIMHIPA

55 Konudeckast TOBepXHOCTH, 00pa3yroIiue
KOHMYECKOU moBepXxHOocTH. KoHyc

56 CeueHue KOHYCa IUNIOCKOCTBIO,
napajuIebHOM MIOCKOCTH OCHOBAHUS

57 Yceu€nnsiii konyc. M3o0paxenne
KOHYCOB U YCEUEHHBIX KOHYCOB

58 [Tnomanb 60KOBOM MOBEPXHOCTH U
MOJTHOM MOBEPXHOCTH KOHYCA

59 [Tnomans 60KOBOM MOBEPXHOCTH U




IIOJIHOW ITOBEPXHOCTH KOHYCa

CrepeoMeTpHUECKHE 3a1a4i Ha

60 JI0Ka3aTeIIbLCTBO M BEIYHCIICHUEC,
MOCTPOCHUEM CEUEHUN HUIUHAPA, KOHYCa
CrepeoMeTpuyecKkue 3ajauu Ha

61 JIOKa3aTeJIbCTBO 1 BEIYHCIICHHE,
MIOCTPOCHHUEM CEUEeHUHN IMWINH]pPA, KOHYCa

6 [Ipuknannele 3a1a4u, CBSI3aHHBIE C
HMIHHIPOM

63 IIpukiiagHele 3a1a4u, CBsI3aHHbIE C
[UIAHIPOM

64 Kontponbras padoTa 3a [ monyroaue

65 Cdepa u map
[lepeceuenue chepsl u mapa c

66 iockocThio. Kacanue mapa u chepbl
IUIOCKOCTHIO. Bua u n300pakenue mapa
[lepeceuenue chepsl u mapa c

67 mIockocThio. Kacanue mapa u cdepsl
IJIOCKOCTBIO. By u n3o0paxenue mapa

68 VYpasaenune chepsl. [Lnomans chepst u eé
yacTei

69 Cummerpus chepsl 1 mapa
CrepeoMeTpuyecKkue 3ajauu Ha

70 JI0Ka3aTeNIbCTBO U BHIYHMCIICHUE,
CBSI3aHHBIE CO Cepoil U mapom,
MOCTPOCHUEM UX CEYCHHH MIIOCKOCTHIO

71 CrepeoMeTpuuecKkue 3ajauu Ha

J0Ka3aTcJIbCTBO U BBIYUCIICHUEC,




CBsI3aHHBIE CO c(hepoii U mapom,
MOCTPOCHUEM MX CEUCHHI TIOCKOCTHIO

[IpukitagHble 3aa4u, CBsI3aHHbIE CO

72 .
cdepoit u mapom
[ToBTOpEHME: OKPYKHOCTH Ha MJIOCKOCTH,

73 BBIYMCIICHHS B OKPYKHOCTHU, CTAHAAPTHBIC
moxoous

74 Pa3znuynble KOMOMHALIMY TeJ BpallleHUs U
MHOTOTPaHHUKOB

75 3anauu no teme "Tena U MOBEPXHOCTH
BpauieHus"

76 3agaun o TeMe "Tena 1 MOBEPXHOCTH
BpaieHus"

77 KonrponsHas padora "Temna u
MOBEPXHOCTH BpalieHus"

73 O6béM muuHIpa. Teopema 06 00bEMe
MPSIMOTO LUTTMHIPA
Brruncnenne 00bEMOB Te ¢ TOMOIIbIO

79 onpenenéHHoro uaTerpaia. O0béM
KOHYyca

20 [Tmomaay OOKOBOM U OJIHOH
MOBEPXHOCTH KOHYCa
CrepeomeTpuuecKkue 3aJjauu, CBsI3aHHbIE C

81 BBIYHCIICHHEM 00bEMOB IIMIMHIPA,
KOHYyca

2 [Tpuknagueie 3agaun mo Teme "OOBEMBI 1
IJIOILAIM TOBEpXHOCTEN Ten"

83 O0BEM 1I1apa U MapoBOTO CEKTOPA.




Teopema 06 00béme mapa. [Lnomans
cdepbl. CTepeoMeTpHUCSCKIE 3a1a49H,
CBSI3aHHBIC C BBIYMCICHUEM 00bEMOB
I1apa, MapoBOro CErMEHTa U IapOBOT0
ceKkTopa

84

[Mpuknanueie 3ana4un mo Teme "OOBEMBI
Ten", CBsI3aHHBIE C O0BEMOM T1apa 1
momasio chepbl. COOTHOMIECHUS MEXKITY
IJIOIA MU TTOBEPXHOCTEH U 00bEMaMH
MOIOOHBIX TE

85

[TomoOHbIE TeNa B IPOCTPAHCTBE.
N3menenne o6bEéMa mpu mo100uu.
CrepeomeTpHruecKHe 3aa49M, CBSI3aHHbBIC C
BBIYKMCJICHHEM 00HEMOB TEJ U ILIOIAICH
MOBEPXHOCTEMN

86

Konrponsnas padora "[1normanu
MMOBEPXHOCTU U 0OBEMBI KPYTIIBIX TEN"

87

Oo6o6miaromiee nosropenue 11 nmousruit u
MeTOoJI0B Kypca reometpun 10-11
KJIaCCOB, CUCTeMAaTH3allus 3HAHMI
"ITapanienbHOCTb MPSAMBIX U INIOCKOCTEN
B MpocTpaHcTre"

88

O6o6maromee nopropenue 11 monsTuii u
MeTOoJI0B Kypca reometpun 10-11
KJIaCCOB, CUCTeMAaTH3allis 3HAHMI
"BexTopsl B mpocTpaHcTae”

89

O6o6maromiee nosropenue 11 nmousruit u
MeTo/0B Kypca reometpun 10—11
KJIaCCOB, CUCTeMAaTH3allis 3HAHMI




"BexTopsl B mpocTpaHcTee”

90

O6o6maromee moropenue 11 moHsTHii u
MeTOoJI0B Kypca reometpun 10-11
KJ1aCCOB, CUCTeMaTH3allMs 3HAHUIA;
"O6beM MHOTOrpaHHuKa"

91

O6o6maromee moropenue 11 moHsTHii u
MEeTOJI0B Kypca reometpun 1011
KJ1aCCOB, CUCTeMaTH3allMs 3HAHUIA;
"O6beM MHOTOrpaHHuKa"

92

O6o6maromee moropenue 11 moHsTHii u
MEeTOJI0B Kypca reometpun 1011
KJIaCCOB, CUCTEMATH3allHsl 3HAHMIA:
"[Tnomaay MOBEPXHOCTU U O0BEMBI
KpyIJbIX Ten"

93

O6o6maromee moBropenue 11 moHsTHii u
MEeTOJI0B Kypca reometpun 1011
KJIaCCOB, CUCTEMATH3allHs 3HAHMIA:
"ITnomaay MOBEPXHOCTU U O0BEMBI
KpYyIJbIX Ten"

94

[IpomexxkyTounas arrectauus. Mtorosas
KOHTpPOJIbHAs paboTa

95

[ToBTOpeHme, 06001IIeHNE 1
cUcTeEMaTH3allis 3HaHUI

96

Hcropust pasBUTHS CTEPEOMETPUM KAK
HayKU U €€ pojib B Pa3BUTUU
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIbIOTEPHBIX TEXHOJIOTUI

97

HcTopus pa3BuUTHS CTEPEOMETPUH KaK




HAYKH U €€ POJIb B pa3BUTUHU
COBPEMEHHBIX NHKEHEPHBIX U
KOMITbIOTEPHBIX TEXHOJIOTUI

Hcropust pasBUTHS CTEPEOMETPUM KAK
08 HayKU U €€ pojb B Pa3BUTUHU

COBPCMCHHBIX MHKCHCPHBIX U
KOMIIBIOTCPHBIX TEXHOJIOTHI

Hcropust pasBUTHS CTEPEOMETPUM KAK
99 HayKU U €€ pOojb B PA3BUTUHU

COBPCMCHHBIX MHKCHCPHBIX U
KOMIIBIOTCPHBIX TEXHOJIOT Ui

HcTopust pa3sBUTHSA CTEPEOMETPUH KaK
100 HayKU U €€ pOojb B PA3BUTUHU

COBPCMCHHBIX MHKCHCPHBIX U
KOMIIBIOTCPHBIX TEXHOJIOT Ui

Hcropust pasBUTHS CTEPEOMETPHUH KaK
101 HAYKHU U €€ POJIb B pa3BUTUHU

COBPCMCHHBIX MHKCHCPHBIX U
KOMIIBIOTCPHBIX TEXHOJIOT Ui

HcTopust pa3BuTHS CTEpEOMETPUH KaK

102 HAyKH U €€ poJib B pa3BUTHH

COBPCMCHHBIX MHKCHCPHBIX U

KOMIIBIOTCPHBIX TEXHOJIOT Ui

OBIIEE KOJMYECTBO YACOB I10
I[TPOIT'PAMME

102




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

Marematuka: anredpa v Hayaia MaTeMaTHYeCKOro aHalln3a, FEOMETPHUS.
I'eomeTpust. 10-11 knaccwl/Atanacsu JI.C., byry3os B.®., Kanomiie C.b. u

npyrue, AkimonepHoe obiectBo «M3aarenscTBo «IIpocBeiienne»

METOANYECKHUE MATEPUAJIBI JIUISA YUUTEJIA
N3yuenue reomerpuu B 10—11 kmaccax. Kauura gis yunrens

Agtop(b1): Caaksn C. M., byty3os B. ®

IHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET
edsoo.ru

resh.edu.ru



