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['eomeTpus sBasieTcs OOHUM M3 0a30BBIX KYpCOB Ha YpPOBHE CPEIHETO
oOwiero o0pa3oBaHus, Tak Kak 00OECIEYNBAET BO3MOKHOCTh U3yUEHUs TUCLUUILUIMH
€CTECTBEHHO-HAYYHOM HANpPaBICHHOCTH U IPEIMETOB TI'yMaHUTapHOIO LIMKIIA.
[Tockonpky  JIOTWYECKOE  MBILIUICHHE,  (QOpMHUpyeMOe€  TpU  HU3yYEeHUU
00y4JarmMMHUCs TOHATUHHBIX OCHOB T'€OMETPHUH, MPHU J0KA3aTEIbCTBE TEOPEM U
NOCTPOEHUHU LIETIOYKH JIOTHUECKUX YTBEPKACHUN MPU PEIICHUH M€OMETPUUYECKHUX
3aa4, yMEHHUE BBIIBUraTb M ONPOBEPraTb TIMIOTE3bl HENOCPEICTBEHHO
UCIOJIB3YIOTCSL IIPU PELIEHUM 33/1a4 €CTECTBEHHO-HAY4YHOI'O IMKJIA, B YaCTHOCTH
duznyeckux 3aaay.

[lenb ocBoeHus mporpamMmbl yueOHOTo Kypca «['eoMeTpus» Ha yriyOi€HHOM
YpPOBHE — pa3BUTHE MHAMBUIYAIbHBIX CIIOCOOHOCTEW oOOydarolmxcs Ipu
U3Y4YEHUH F€OMETPHH, KaK COCTaBISIOUIEH MmpeamMeTHON obnactu «Marematuka u
uHpopMaTUKa»  uyepe3  OOecleueHHE  BO3MOXKHOCTH  NPUOOpETeHHs U
UCIONB30BaHUsl Oosee TIyOOKMX TIEOMETPUYECKMX 3HAaHUM U JCHCTBHIA,
CHEU(PUUHBIX TEOMETPUU, U HEOOXOIUMBIX JJIsl YCHEIIHOTO MPO(ECCHOHATBHOTO
00pa3oBaHMsl, CBSI3aHHOT'O C UCIOJIb30BAHUEM MAaTEMAaTHUKH.

[TpuoputeTHBIMM 3a7ayaMu Kypca TE€OMETPUM Ha YIIyOIEHHOM YpOBHE,
paCIIMPSIONINMH U yCUITUBAIOIIUMH Kypc 0a30BOr0 ypOBHS, SIBISIFOTCSI:

paciMpeHue MpeACTaBIeHUs] 0 T€OMETPUHN KaK YaCTH MHUPOBOU KyJIbTYphI U
(opMUpPOBaHKE OCO3HAHUS B3aMMOCBSA3M F€OMETPUH C OKPYKAIOLIUM MHPOM;

(opMUpOBaHME TMPEACTABICHUS O MPOCTPAHCTBEHHBIX (QUIYpax Kak o
BAXHEHIINX MAaTEMaTHYECKUX MOJENSAX, MO3BOJSIOLIMX ONMCHIBATh M H3y4daTb
pa3HbI€ SBJICHUS OKPY>KAIOILIETO MUPA, 3HAHUE MOHATHUIHOTO afapara 1no pasaeny
«CtepeomeTpus» yueOHOro Kypca reOMEeTpHUH;

(¢opMUpOBaHHE  YMEHHUS  BJAJETh  OCHOBHBIMM  HOHSTUSIMH O
IPOCTPAHCTBEHHBIX (UIypaX UM HMX OCHOBHBIMH CBOWCTBAMH, 3HAHUE TEOPEM,
dbopMyll U yMeHHE UX MPUMEHSTb, YMEHHs JTOKa3bIBaTh TEOPEMBbI M HAXOJUTh
HECTaHJAPTHBIE CIIOCOOBI pelIeHNUs 3a1ay;

(dbopMUpOBaHHE YMEHHUsS paclio3HaBaTh HA YEPTEKaxX, MOACIAX U B pealbHOM
MUPE MHOTOTPAHHHMKM M Tela BpALLEHUS, KOHCTPYHUPOBaTb I'€OMETPUUECKHE
MOJIENH;

¢bopMupOBaHHE MOHMMAaHUS BO3MOKHOCTH aKCHOMAaTHYECKOTO MOCTPOEHUS
MaTeMaTHYECKUX TEeOpHil, (OpMHUpPOBAaHUE TMOHUMAHHUS POJU AKCMOMATUKH TMpHU
IPOBEJCHUM PACCYKICHMUIA;

(opMUpOBaHNE YMEHHMs BIAJAETh METOJAMHU J0KA3aTEIbCTB M AJITOPUTMOB
pElIeHUs], YMEHUSI UX MPUMEHATh, IPOBOAUTH JIOKA3aTEIbHBIE PACCYyXkACHUS B
XO/JI€ PELICHHs CTEPEOMETPUUECKHX 3a]a4 U 33]1a4 C MPAKTUYECKUM COJICpKAHUEM,
dbopMupoBaHHE TPEACTAaBICHUS O HEOOXOIMMOCTH  [IOKA3aTelIbCTB  IMpHU



000CHOBAaHNY MAaTEMAaTHUUECKUX YTBEPKICHUA M POJIM AKCUOMATUKU B TIPOBEICHUHN
JEAYKTUBHBIX PACCYKICHUN;

pa3BUTHE M COBEPILICHCTBOBAHME MHTEJUIEKTYalIbHBIX H TBOPYECKUX
CIOCOOHOCTEN 00yYarouumxcsi, MO3HABATENIbHON aKTUBHOCTH, UCCIEI0BATEIbCKUX
YMEHUH, KpUTUYHOCTH MBIIUICHUS, UHTEpeca K U3yYEHUIO TEOMETPUH;

¢dopmupoBanre (yHKIIMOHATBHOM TPAMOTHOCTH, PEJIEBAHTHON T'€OMETpPUU:
YMEHUS PAClo3HABATh TMPOSBICHUS TE€OMETPUUYECKHX TMOHATHUH, OOBEKTOB W
3aKOHOMEPHOCTEH B peajbHBbIX XKU3HEHHBIX CUTYyalUsX U MPU U3YYEHUH JIPYTUX
y4eOHbIX  MPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEM,
MOJICIMPOBAHUSl PEATBHBIX CHUTYallMil, HCCIEAOBAHHUS TOCTPOCHHBIX MOJENEH,
UHTEPIIPETALNY OTyUYEHHBIX Pe3yJIbTaTOB.

OCHOBHBIMH COZIEp’)KaTEIBLHBIMHU JIMHUAMHA y4eOHOTO Kypca «['eoMeTpus» B
10-11 xmaccax sBusworcs: «lIpsiMble HM  IUIOCKOCTU B MPOCTPAHCTBEY,
«MHuororpanuukn», «Tema Bpamenusi», «Bekrtoppl ©  KOOpAMHATHI B
MIPOCTPAHCTBEY, «/|BMIKEHUS B MPOCTPAHCTBEY.

CdhopmynupoBanHoe Bo ®PI'OC COO TpeboBaHME «yMETh ONEPUPOBATH
MOHSATUSIMIY», PEJICBAHTHBIMU TEOMETPHH Ha yriyOn€HHOM ypOBHE OOydYeHHUS B
10—-11 xnaccax, OTHOCUTCSI KO BCEM COJIepkKaTEIbHBIM JIMHUSIM Yy4eOHOIro Kypca, a
dbopMHpOoBaHUE JIOTMYECKUX YMEHUN  paclpeiensercs He TOJbKO IO
coJiepKaTeIbHBIM JIMHUSAM, HO U 10 rojgaM oOyuenusi. Conepkanue o0pa3oBaHus,
COOTBETCTBYIOIIEE MPEAMETHBIM pe3yJibTaTaM ocBoeHHsI DenepanbHON padoueit
IpOrpamMMbl, pacHpeleN€HHbIM MO TojJaM OOy4YeHHs, CTPYKTYPHUPOBAHO TaKUM
00pa3zoM, 4ToObl KO BCEM OCHOBHBIM, MPUHIMITMAIBLHBIM BOIIPOCaM 00yYaromuecs
oOpamjaiich ~ HEOJHOKpPATHO. TO TMO3BOJSET OpPraHM30BaThb  OBJAJICHUE
T€OMETPUUYECKUMH TIOHATHSIMHU ¥ HaBBIKAMH TTOCJIEI0BATEILHO U TIOCTYIIATEIBHO, C
COOJII0ZICHHEM MPUHIUIIA TPEEMCTBEHHOCTH, @ HOBbIE 3HAHUsI BKIIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUYECKUX MPEACTABICHUN O0yYarOMIMXCs, PACIIUpsIs U yriayossis
e€, 00pa3ys NpOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexon k M3y4eHHUIO TEOMETPUH HA YTIyOJIEHHOM YPOBHE MO3BOJISIET:

co3math ycmoBus i auddepeHnuanum  oOydeHUs, TTOCTPOCHUS
UHAMBHUAYAIbHBIX 00pa30BaTENbHBIX MPOTpaMM, OOECNEeYUTh YIIIyONnEHHOE
U3Yy4YEHUE T€OMETPUH KaK COCTaBIIAOIIEH yueOHoro npeamera «MaremaTukay;

MOATOTOBUTH OOYYAIOMIMXCA K TNPOJOJKEHUIO M3YyUYEHUS MAaTeMaTHKU C
ya€ToM BBIOOpa Oymymieir mpodeccun, obOecreunBas MPEEMCTBEHHOCTh MEXKIY
00muM 1 ipoeccroHaTLHBIM 00pa30BaHUEM.

Ha wusyuenue yueOHoro kypca «['eomerpus» Ha yriayOn€éHHOM YpOBHE
otBoauTcs 204 yaca: B 10 kimacce — 102 gaca (3 yaca B Henento), B 11 kiacce — 102
yaca (3 yaca B HEJICIIIO).



COAEPKXAHUE OBYUYEHUA
10 KJTACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE ~ NIOHATHS  cTepeoMeTpuu. Touka, ImpsAMas, IUIOCKOCTD,
npoctpaHcTBo. IloHsTHE 00 aKCMOMaTH4YECKOM IOCTPOEHUH CTEPEOMETPUU:
aKCHOMBI CTEPEOMETPHUH U CIEACTBUSA U3 HUX.

B3anmHoe pacnosioxeHne MNpsMBIX B NPOCTPAHCTBE: IEPECEKAIOIIHECH,
napajulesIbHble W CKpelmBarommecss npsmble. [Ipu3Hakm cxpemmBaromuxcs
npsmeIx. [lapamiensHOCTh NIPSAMBIX U INIOCKOCTEN B IPOCTPAHCTBE: NapaJlIeIbHbIC
IIPSIMBIE B IPOCTPAHCTBE, NaPAJUIEIIBHOCTD TPEX MPSAMBIX, APAJUIEIbHOCTD PIMOU
u 1ockoct. [lapannenbHoe W IEHTpaJbHOE NPOEKTUPOBAHUE, H300paKeHHE
¢uryp. OcCHOBHbIE CBOWCTBa MapajlIeIbHOTO MPOEKTUpOBaHusA. M300pakeHue
buryp B mapayieqbHON MPOEKIUU. YTl C COHAMPABICHHBIMH CTOPOHAMH, yTOJI
MEXIy NPSMBIMH B IPOCTPAaHCTBE. [lapayienbHOCTh MIIOCKOCTEN: NapajliebHbIe
IJIOCKOCTH, CBOWCTBA IapajijIeIbHbIX IJIOCKOCTEHN. IIpocrenmue
IPOCTPAHCTBEHHbIE (GUTYphl HAa TUIOCKOCTH: TETpajap, MNapajuleNenumnen,
MTOCTPOCHUE CEYCHUM.

[lepnenAMKYIJISIPHOCTD IPSIMOM U IIJIOCKOCTH: IEPIIEHINKYJISIPHBIE NIPSIMBIE B
IIPOCTPAHCTBE, MNpsAMBIC MAPAJUICIbHBIE W NEPHEHAMKYJSAPHBIE K IIJIOCKOCTH,
IPU3HAK NEPHEHAMKYJSAPHOCTH NPSIMOM M IUIOCKOCTH, TeopemMa O MNpsIMOU
IIEPIICHIUKYJISIPHOU IJIOCKOCTH. OpToronajibHoe IIPOEKTUPOBAHUE.
[leprieHIUKYJISIp ¥ HAKIIOHHBIE: PACCTOSIHUE OT TOYKH 10 IIJIOCKOCTH, PACCTOSTHUE
OT MNOpsAMOM 10  IUIOCKOCTH,  MpoeKuuss  (Gurypsl Ha  ILIOCKOCTb.
[lepneHAMKYISIPHOCTD  IUIOCKOCTEW: INPU3HAK  NEPHEHAMKYJSIPHOCTH  ABYX
II0CKoCcTer. Teopema o TpEX NEPNEHINKYIAPaXx.

Yrael B NPOCTPAHCTBE: YroJl MEXAY HNPSMOUW U INIOCKOCTBIO, IBYTPAaHHBIN
yIOJI, JMHEWHBIA YIOJI ABYI'PAHHOTO yrya. TpEXrpaHHBIM MU MHOTOI'PDAHHBIE YTJIBL.
CpolicTBa IUIOCKMX YIJIOB MHOrOrpaHHoro yria. CBolicTBa IUIOCKHUX U
JBYI'PAaHHBIX YIJIOB TPEXIPAHHOIO yria. TeopeMbl KOCHHYCOB M CHUHYCOB IS
TPEXTPAaHHOIO YIJIa.

MHororpaHHuKHu

Bunsl MHOrorpaHHuKoOB, pa3BEpTka MHororpaHHuka. [Ipu3ma: n-yrosibHas
npusMa, npsiMasi 1 HaKJIOHHAsl PU3MbI, OOKOBasi U MOJHAasi IOBEPXHOCTh IMPU3MBI.
[Tapayenenunen, NpsAMOYTONBHBIA — IMapajulelieNUMIE] W  €ro0  CBOMCTBA.
Kparyaiime myTM Ha TOBEpPXHOCTM MHOrorpaHHuka. Teopema Oinepa.
[TpoctpanctBennas teopema I[ludaropa. Ilupamupa: n-yronbHas mnupamuja,
npaBWIbHas W yceu€HHas nupamuibl. CBoiicTBa pédep M OOKOBBIX TIpaHei
IIpaBUIbHOW mnUpaMmunbl. IIpaBuiabHBIE MHOTOTPAaHHMKM: IPABWIbHAS IIPU3Ma U



IIpaBWJIbHAs IHPAaMHIA, NPABUIIbHAA TPEYroJibHas IHpaMHAA W NIPaBUJIbHBIN
TeTpasap, KyO. IlpeacraBieHue O MpaBUIBHBIX MHOTOTPAHHUKAX: OKTAadp,
JTOAECKAdIP U UKOCAIP.

Bbluniciienue 31€MEHTOB MHOTIOIPDAaHHUKOB: pE&Opa, JAuWaroHaia, YIJbl.
[Tmomaas OOKOBOM MOBEPXHOCTH MW TIOJTHOM MOBEPXHOCTH MPSMON IPU3MBI,
IUIONIA/lb OCHOBaHUM, TeopeMa O OOKOBOH TOBEPXHOCTH MPSIMOW MPHU3MBL
[Tnomane OOKOBOM MOBEPXHOCTH U TOBEPXHOCTH MPABHIBHON MHUPAMUIBI,
TeopeMa O IO YCeYEHHOU MUPAMU/IBI.

CuMmmeTprss B HPOCTPAHCTBE. OJEMEHTBI CHUMMETPHM  IPABWIBHBIX
MHOTOIpaHHUKOB. CHMMeETpus B MPAaBWIBHOM MHOTIOIPDAHHMKE: CHMMETpUS
napajuleJienunesa, CUMMETPHUS IPABWIBHBIX NPU3M, CHUMMETPHs IIPABHIIBHOU
IIAPAMHUJIBL.

BeKTOopbI H KOOPAMHATHI B IPOCTPAHCTBE

[IoHsATHA: BEKTOp B NIPOCTPAHCTBE, HYJIEBOM BEKTOP, [UIMHA HEHYJIEBOIO
BEKTOpA, BEKTOPbl KOJUIMHEAPHBbIE, COHANPABJIEHHBIE U IMPOTUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PAaBEHCTBO BEKTOPOB. J[€UCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIYATAHME BEKTOPOB, CyMMa HECKOJIbKHX BEKTOPOB, YMHOXEHUE BEKTOpa Ha
qucyo. CBOMCTBA CII0KEHMsI BEKTOPOB. CBOMCTBA YMHOKEHHs BEKTOPA HA YHUCIIO.
[TonsiTe KOMILTaHApHBIE BEKTOPHI. lIpU3HaK KOMIUIAaHAPHOCTU TPEX BEKTOPOB.
[IpaBmiio mapamnenenunena. Teopema O pasioKEHUHM BEKTOpAa MO TPEM
HEKOMIUIaHAapHBIM  BekTopaMm. lIpsmoyronpHasg  cucrtemMa  KOOpAMHAT B
npoctpancTBe. KoopamHatel BekTopa. CBs3b MEXIy KOOPAMHATAMHM BEKTOpA U
KOOpJIMHAaTaMH TOYEK. YTOJN Mexay BekTopaMu. CKaasipHOE IPOU3BEICHUE

BEKTOPOB.
11 KIIACC

Tesa Bpalenus

[loHATHS: IMIIMHAPUYECKAs MOBEPXHOCTh, KOHHYECKAsi TOBEPXHOCTH,
chepudeckas IMOBEPXHOCTh, OOpasylomue moBepxHocTed. Tena BpalleHHUS:
IIMHAP, KOHYC, YCEUEHHBIH KOHYC, cdepa, map. B3aumnHoe pacroioxeHue
chepbl M MJIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3o0pakeHue ten
BpallleHUs Ha IUIocKocTH. Pa3BépTka munmHapa U koHyca. Cummetpusi chepsl u
mrapa.

O6béM. OcHoBHbIE CcBoOiicTBa 00bEMOB Ten. Teopema 00 00bEMe
OpSAMOYTOJIBHOTO Mapaiienenunena u cueactsuss u3 He€. OO0bEM mpsmMol u
HAKJIOHHOM NPU3MBbI, HIWIMHAPA, TUpaMUabl U KoHyca. O0bEM I1apa U mapoBOro
CerMeHTa.

KomOuHamu Tenm BpamieHuss U MHOTOTpaHHHKOB. [Ipu3Mma, BIMcaHHas B
IUIMHAP, OINHCaHHas OKoJo ImuHApa. llepeceuenuwe cdepbl u mapa ¢
iockocthio. Kacanue mapa u cdepbl miockoctbio. TloHsTHE MHOrOrpaHHUKA,



OTMMCAaHHOTO OKOJIO cdepbl, chephbl, BOUCAHHOW B MHOTOTPAHHUK WIIA TEJIO
BpAILICHUA.

[Tnomans MOBEPXHOCTH NMUIMHAPA, KOHyCa, TUIOmanas chepsl U €€ JacTeu.
[Tonobue B mpoctpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIAACH IMOBEPXHOCTEH
noaoOHbIx ¢uryp. IIpeoOpazoBanue mnomoOus, romoretus. PemieHue 3agady Ha
IJIOCKOCTH € UCTOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoenune ceueHnii MHOTOTPAHHUKOB U TEJI BPALCHUS: CEYEHUS IMIMHAPA
(mapayuielbHO YW TEPHEHAMKYJSIPHO OCH), CEYEHHUsl KOHyca (mapasulielibHbIe
OCHOBAHUIO M MPOXOJSIINE Yepe3 BEPUIMHY), CEUCHHUS 1Iapa, METOJIbI MOCTPOCHUS
CEUYEHHUI: METOJ| CJIEIOB, METOJ BHYTPEHHETO MPOECKTUPOBAHUSA, METOJ MEPEHOCA
CEKYyUIEN TIOCKOCTH.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

Bekropet B mpoctpanctBe. Omnepauuu Haja BEKTOpaMd. BekTopHoe
YMHOXEHHE BEKTOpoB. CBOWCTBa BEKTOPHOrO yMHOXeHUdA. lIpsMoyronbHas
CHCTEMA KOOpAWHAT B pocTpancTBe. KoopauHarel BekTopa. PasnoxxeHnue BekTopa
no Oasucy. KoopamHaTHO-BEKTOPHBIH METOJ TPHU PEIICHHH T'€OMETPUUYECKHUX
3a/1ad4.

JABHKEeHUS B IPOCTPAHCTBE

JIBrxenus mpoctpaHcTBa. OTtoOpakeHus. [BUKEHUS U paBEHCTBO (UTYP.
OOmme cBoiicTBa NBWKCHHWH. BuIbl JIBWKEHWN: TapalyIeNbHBIA TIEPEHOC,
LEHTpaJIbHAsT CUMMETPUS, 3€pKAJIIbHASA CHMMETPHS, MOBOPOT BOKPYT MPSMOM.
[IpeobpazoBanus nonobus. [Ipsamas u chepa Ditnepa.



INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUSI» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJBTATBI

1) rpaxxaaHckoe BOCIMTAHME:

c(hOpMUPOBAHHOCTD IPAKIAHCKON MO3UIIMKM 00YYAIOIIErOCcsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  WJi€HAa  POCCHUHCKOr0  OOIIecTBa,  MpPEACTaBICHHE O
MaTEMaTUYECKUX OCHOBAaX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD, SBIICHHMA,
NpoIEAYp TPaKIAHCKOro oOIIecTBa (BBIOOPHI, OMPOCHI M JIPYroe), yMeHHue
B3aMMOJICHCTBOBAaTh C COLMAJbHBIMA HWHCTUTYTAMHM B COOTBETCTBHUM C HX
GyHKIUSIMY ¥ Ha3HAYCHUEM;

2) maTpuoTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKON TPAXKIAHCKON HICHTUYHOCTH, YBAKECHUS K
MPOIIOMY M HACTOSIIEMY POCCHUHCKOW MAaTEMATHUKH, EHHOCTHOE OTHOIIECHUE K
JOCTUKEHUSIM POCCUHUCKUX MAaTEeMaTUKOB U POCCUMCKON MaTEMaTUYECKON HIKOJIBI,
UCIIOJIb30BAaHUE D3THUX JOCTIKEHUH B JAPYTMX HayKax, TEXHOJOTHsX, cepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

OCO3HaHUE AYXOBHBIX LIEHHOCTEH POCCHUIMCKOro Hapoja, chOpMHUPOBAHHOCTh
HPABCTBEHHOI'O0 CO3HAHUS, 3THUYECKOTO IMOBEIECHUS, CBSI3aHHOTO C NMPAaKTHUYECKUM
OPUMEHEHUEM JIOCTMKEHUHM HAyKd M JEATEIbHOCTbIO YYEHOIO, OCO3HaHUE
JMYHOTO BKJIa/1a B TOCTPOCHHUE YCTOMYUBOTO Oy TyIIEro;

4) 3cTeTH4ecKOe BOCIUTAHME:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAs 3CTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aJ]1a4, PEIICHUIA, PacCy ACHUN, BOCIPUUMYNBOCTD
K MaTEMaTUYECKUM acCleKTaM pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pusnyeckoe BocnuTaHue:

c(hOPpMUPOBAHHOCTh YMEHHUS TMPUMEHATH MaTeMaTH4YeCKUE 3HAHUS B
MHTEpecax 310pOBOro v 0€30MacHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JI0pOBBIO (3I0pOBOE MHUTaHWE, COATAaHCHUPOBAHHBIA PEXKUM 3aHATUNA U
OTJIbIXa, PeryJisipHasi pu3ndecKasi akTUBHOCThH), (PU3MUECKOE COBEPIICHCTBOBAHHE
IIPU 3aHATUSAX CIIOPTUBHO-03I0POBUTEIBHOM AEATEIbHOCTBIO;

6) TpyoBOE BOCIUTAHME:

TOTOBHOCTh K TpYyZy, OCO3HAaHUE IIEHHOCTU TPYAOTIOOUs, HHTEpec K
paznuuHbiM  chepam  MpodecCHOHAIBHON  JNEATENBHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW W €€ TPUIOKEHUSIMH, YMEHHE COBEpPINATh OCO3HAHHBIA BBIOOD
Oynymeld mnpodeccur U pealn30BbIBATH COOCTBEHHBIE KU3HEHHbBIEC ILIAHBI,
TOTOBHOCTh M CHOCOOHOCTh K  MareMaTH4ecKoMy  OOpa3oBaHUIO U



CaMOOOpa30BaHUI0 HAa MPOTSKEHUH BCEM KU3HU, TOTOBHOCTh K AaKTUBHOMY
YYacTHUIO B PEIICHUU MPAKTUUECKUX 3aJ1a4 MaTeMaTUYECKOW HAMPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHUE:

c(hOPMUPOBAHHOCTh  DKOJIOTMYECKOM  KYJbTYpbl, TOHUMAHUE BIMSHUS
COIMAIbHO-?)KOHOMHUYECKUX TMPOILIECCOB Ha COCTOSIHHE MPUPOAHOW M COIMATbHOU
Cpenbl, 0OCO3HAHUE TII00ATHHOTO XapaKTepa KOJIOTHUECKUX MPOOIeM, OPUEHTAITUS
HAa TIPUMCHEHHE MATeMAaTHYeCKUX 3HAHWM I pemieHus 3amad B 00JiacTu
OKpY’KaloIlle Ccpe/bl, MUIAaHUPOBAHUE IOCTYNMKOB M OLEHKHM HUX BO3MOMXHBIX
MOCJIEICTBUM JJIsl OKPYKAIOLIEH CPEeJibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH W  OONIECTBEHHOW  MPAKTUKH, IMOHUMAaHHE
MaTEeMaTU4YeCKOM HayKh Kak cdepbl UYeJOBEYECKOM AesTENbHOCTH, STanoB €
pPa3BUTUSL W 3HAUYMMOCTU JUISl Pa3BUTUS LMBWIM3AIMHU, OBJIAJICHUE SA3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKON KyJIbTypoll Kak CpEJICTBOM IIO3HAHUS MUpa,
TOTOBHOCTh OCYLIECTBIIATh MPOEKTHYI0 M HCCIEIOBATEIbCKYIO JEATEIbHOCTD
WHJMBUAYAJIbHO U B TpYMIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/IbHbIC YHUBEPCAJIbHbIC Y4eOHbIE 1eiiCTBUSA

Bba3oBble Jjornueckue 1eiicTBUA:

BBIBJITD M XapaKTEpU30BaTh CYIIECTBEHHBIC NPU3HAKK MATEMAaTHYECKUX
O0OBEKTOB, TMOHATHHA, OTHOLIEHUN MEXAy MOHATHAMH, (POPMYJIUPOBATH
oInpezesieHus MOHATUM, YCTaHABIIMBATh CYIECTBEHHBIN MPU3HAK KiIaccu(UKalvH,
OCHOBaHUs AJi1 0000IEHUS U CPAaBHEHUS, KPUTEPUH ITPOBOJUMOTO aHAJIN3a;

BOCIpUHUMATh,  (OpPMYyJIHMPOBaTbH U  NPeoOpa3oBBIBATH  CY)KJICHUS:
yYTBEPAUTENIbHbBIC U OTPUIIATENbHbIEC, €UHIUYHbIC, YACTHBIE U 00IIKE, YCIOBHEIE,

BBISIBJISITh MATEMATUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIOACHUAX W YTBEPKACHUAX, IpeuiaraTb KpUTEpUU IUIs
BBISIBJICHUSI 3aKOHOMEPHOCTEN U POTUBOPEUNIL;

JeNaTh BBIBOABI C HCIOJB30BAHMEM 3aKOHOB JIOTMKH, JIEIyKTHBHBIX U
WHIYKTUBHBIX YMO3AaKJIIOUEHUH, YMO3AKIIFOUEHUH 10 aHAJIOTHH;

IIPOBOJUTBE CAMOCTOSITENBHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKACHUN
(mpsiMbIE U OT MPOTUBHOI'0), BEICTPAaUBaTh apryMEHTALIMIO, IPUBOIUTD IPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHUS U BBIBOBL;

BbIOUpaTh cmoco0 pemieHuss ydeOHOW 3amayd (CpaBHUBATh HECKOJIBKO
BapMAHTOB  pEUICHHs, BbIOMpaTh HamOoJee MOAXONAUIMH ¢ y4éToM
CaMOCTOSITEJIbHO BbIJICJIEHHBIX KPUTEPUEB).

Bba3oBnle ucciiegoBarebLcKue JeHCTBUA:



UCIIONIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUNA WHCTPYMEHT IO3HAHMUS,
dopMynupoBaTh  BOMPOCH,  (DUKCHpYIOIIME  MPOTHBOpEYHE,  MpoOJeMy,
yCTaHaBIMBAaTh MCKOMOE U JaHHOE, (pOpMHpOBaTH TMMOTE3Y, apryMEHTHPOBATH
CBOIO MTO3UIINI0, MHEHHE;

IPOBOJIUTH CAMOCTOSITEIILHO CIUIAHUPOBAHHBIN 3KCIIEPUMEHT, HCCIIEeI0BaHNE
[0 YCTAHOBJICHUIO OCOOCHHOCTEI MaTeMaTHUECKOro 00bEKTa, SIBJICHMUSI, TpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy OOBEKTaMH, SBJICHUSIMH, POLIECCAMU;

CaMOCTOATENBbHO (hOpMyIMpoBaTh 0OOOLICHHUS W BBIBOJABI MO pe3yJjbTaTaM
NpOBEAEHHOTO  HAOMIOACHUSA, UCCIENOBaHMS, OICHWBATh  JIOCTOBEPHOCTH
HIOJTyYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IIEHUI];

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMIpOLecca, a TaKkKe BbBIABUTATD
IPEINOJIOKEHUS O €T0 PA3BUTHUN B HOBBIX YCIOBHUSX.

Pa6ora ¢ unpopmanmeii:

BBISIBIIAATh IeUIUTH MHGOPMAIMU, TAHHBIX, HEOOXOMUMBIX IJIsi OTBETa Ha
BOMPOC U JUIsI pEIICHU 3a/1a4H;

BbIOMpaTh UH(POPMAILIMIO U3 UCTOYHUKOB Pa3IMYHbIX THUIOB, aHAIU3UPOBATH,
CUCTEeMATU3UPOBAaTh U HUHTEPIPETHPOBATH HHGOPMAIMIO PA3IUYHBIX BHIOB U
¢dbopm npencraBieHus;

CTPYKTYpHUpOBaTh MH(POPMALNIO, NPEACTABIATh €€ B Pa3IUYHBIX (opmax,
WLTIOCTPUPOBATH rpapuuecKH;

OLICHHUBATH HaAEKHOCTD uHbOopMaIuu o CaMOCTOSITEJILHO
c(OpMyIHPOBAHHBIM KPUTEPHUSIM.

KoMMyHuKaTHBHbIE YHUBeEPCaJbHbIE YueOHbIEe 1eiCTBUSA

OoOmenue:

BOCIIPUHUMATh U (OPMYJIHPOBATH CYXKJACHHUS B COOTBETCTBHHM C YCIOBUSIMH U
HeaIMU  OOIIEHUs, SICHO, TOYHO, T'PAaMOTHO BBIpakaTh CBOIO TOYKY 3pEHUS B
YCTHBIX U IMHMCBMCHHBIX TCKCTAaX, AaBaTbh MNOACHECHHUA I10 XOI[y peIHeHI/IH 3aJgadyu,
KOMMEHTHPOBATH IOJyYEHHBIN PE3yIbTaT;

B XOJIe¢ OOCYXKJICHHS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKIAEMOI TEMBI,
npoOJIeMBbl, pelaeMol 3a7add, BBICKA3bIBaTh WJEH, HAIICJICHHBIE Ha IIOWCK
pEIICHUs, COIMOCTaBIATh CBOM CYXKJICHHUS C CYXJICHHSIMH JPYTHX YYaCTHHUKOB
nuanora, oOHapy>KMBaTh Pa3jIM4Me M CXOJCTBO IMO3UIIUNA, B KOPPEKTHOU (opme
dbopMyIMUpPOBaTh PA3HOTIACHS, CBOM BO3PAKCHUS,

MIPEICTABIIATh PE3YyJIbTAThl PEIICHHS 3aJ1ayd, SKCIIEPUMEHTA, HCCIICIOBAHUS,
IIPOCKTa, CaMOCTOSITCIbHO BBIOMpaTh (GoOpMaT BBICTYIUICHHS C Yy4E€TOM 3ajad
MIPE3EHTAIlUN U OCOOEHHOCTEH ay TUTOPHH.

PeryasiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTABJIATH IUIAH, AJITOPUTM PEIICHHS 3a7a9d, BEIOMPATh CIIOCOO PEIICHUs C
y4ETOM UMEIOIINUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBATH
¥ KOPPEKTUPOBATHh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOM MH(OpPMAITUH.

CaMOKOHTPOJIb, IMOIHOHAILHBIH HHTEJLIEKT:

BJaJeTh HABBIKAMH  TO3HABATENBHONH  pediiekcuu  Kak  OCO3HAHHUSA
COBEPIIIAEMBIX JACHCTBUN W MBICIUTEIBHBIX MPOIIECCOB, UX PE3YIhTATOB, BIAJICThH
croco0aMy CaMOTIPOBEPKH, CAMOKOHTPOJSI Tpollecca M pe3yibTaTa pelieHUs
MaTeMaTHYeCKOH 3a1a4u;

NPEIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYTH MPH PEIICHUH 3a/1a4H,
BHOCHUTH KOPPEKTHUBBI B JIEATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITEHCTB, JAHHBIX,
HaWJIEHHBIX OMMOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YJIbTATA IIEJIN U YCIOBUSIM, OOBSICHATH TPUIHHBI
JOCTHKEHUS WIIM HEJOCTHKEHHS Pe3yJIbTaTOB JESTEIBHOCTH, HAXOIUTh OIIHOKY,
JlaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY .

CoBMmecTHAas1 1eATEJIbHOCTD:

MOHUMATh M HMCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBUIYTBHON
paboThl mTpU pemeHuH YYeOHBIX 3a7a4, MNPUHUMATh I€dh COBMECTHOM
JeSTEIbHOCTH, TUTAHUPOBATh OPTaHU3AIMI0 COBMECTHOW pabOTHI, pacmpeneisiTh
BUIBl PpaboOT, OOTOBapHMBATHCS, OOCYXKAATh NPOIECC W PE3yabTaT padoTHI,
0000111aTh MHEHUS HECKOIBKHX JTIOAEH;

y4acTBOBaTh B TPYNMHOBBIX Gopmax paboThl (00CYyX)aeHUSI, OOMEH MHEHHIA,
«MO3TOBBIE IITYpMBI» H WHBIC), BBHINOJHATH CBOIO YacTh pabOThl U
KOOPAMHHUPOBATh CBOM JEHCTBUS C JAPYTUMHU YICHAMH KOMAaHIbI, OIICHUBATH
KayeCTBO CBOETO BKJIaJa B OOIIMH MPOIYKT MO KPUTEPUSIM, CHOPMYITHUPOBAHHBIM
YYaCTHHUKAMHU B3aUMOJICHUCTBUSI.

IMPEAMETHBIE PE3YJ/IBTATDBI

K koniy 10 kiaacca o0yyaronuiicss HAydYuTCs:

e CBOOOJHO ONEPUPOBATH OCHOBHBIMM MMOHSATHSAMH CTEPEOMETPUM IPH
pELIeHNN 3a]]a4 ¥ IPOBEICHUN MATEMAaTUUECKUX PACCYKICHUM;

e IPUMEHATh AKCMOMBI CTEPEOMETPUU U CIIEACTBUSA U3 HUX NPHU PELICHUU
FeOMETPHUYECKUX 3a/1a4;

e KJAacCCU(pUIMPOBATh B3aUMHOE PACIIOJIOKEHHE NPSMBIX B IPOCTPAHCTBE,
IUIOCKOCTEN B MPOCTPAHCTBE, MIPSIMBIX U IIJIOCKOCTEN B MPOCTPAHCTBE;

e CBOOOAHO OINEpPUPOBATH TMOHATHUAMH, CBSI3AHHBIMM C yIjamMud B
IPOCTPAHCTBE: MEXIY IMPSMBIMU B IPOCTPAHCTBE, MEXKIY HIPSIMOM U
IUIOCKOCTBIO;

e CBOOOJHO ONEPUPOBATH NOHATUSMH, CBA3aHHBIMU C MHOTOTpaHHUKAMU;



e CBOOOJHO pAacrmoO3HAaBATh OCHOBHBIE BHUIbl MHOTOTPAaHHUKOB (TpHU3Ma,
NUpaMu/a, MPSIMOYTOJIbHBINA NapajuieNnenunesn, Kyo);

e KIacCUPUIMPOBATH  MHOTOTPAHHUKH, BbIOMpas  OCHOBaHHUS  JUIA
KJIaCCU(pUKaLUY;

e CBOOOAHO ONEpUPOBATh TMOHATUSAMH, CBA3AHHBIMU C  CEUCHHUEM
MHOTOTPaHHHUKOB IJIOCKOCTHIO;

e BBINIOJHSATH napasuieJbHoe, LEHTPaJIbHOE u OpPTOTOHAIBLHOE
IPOEKTUPOBAHKUE (UTYP Ha IJIOCKOCTh, BBINOJHATh M300pakeHUs: QUryp
Ha IJIOCKOCTH;

e CTPOUTh CEUYEHUS MHOTOIPAHHUKOB PA3IMYHBIMU METO/IaMH, BBINOIHSITH
(BBIHOCHBIE) TJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 0O0BEMHBIX (PUTYP:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIUHUCIATH IUIOIIAAM  IIOBEPXHOCTEH  MHOIOIPAaHHUKOB  (Ipu3Ma,
NUPAMUJIA), FEOMETPUUECKUX TeJl C IPUMEHEHUEM (POpPMYT;

e CBOOOIHO OMEPUPOBATH MOHATHUSIMHU: CUMMETPHUS B MPOCTPAHCTBE, LIEHTD,
OCb M IUIOCKOCTh CHMMETPHH, IIEHTP, OCb U IIJIOCKOCTh CHMMETPHH
(burypsr;

e CBOOOAHO ONEPUPOBATH MOHATUSIMHU, COOTBETCTBYIOIIMMH BEKTOpaM MU
KOOpAMHATaM B IIPOCTPAHCTBE;

e BBINOJHSATH ICUCTBUA HAJ BEKTOPAMU;

e pemarh 3aJayd Ha JI0OKA3aTeJIbCTBO MATEMATUYECKUX OTHOIICHUU W
HaX0XJIEHUE T'€OMETPUUYECKUX BEJIMYUH, MPUMEHSS W3BECTHBIE METO[bI
IPU PELIEHUH MaTeMaTUYECKHUX 3a/a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJI0KHOCTH;

e TMPUMEHATh MPOCTEHIINE TNPOrpaMMHBIE CpPEACTBA U  AIIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CHUCTEMBI MTPH PEIICHUN CTEPEOMETPUUECKUX 3a/1aY;

e U3BJIEKATh, IPEOOPA30BBIBATE W HHTEPIPETUPOBATH HHPOPMALUIO O
IPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (QUrypax, MpeACTaBICHHYIO Ha
yepTexax U pUcyHKax;

e TMpPUMEHATH TMOJY4YCHHbIE 3HAHWA HAa TMPAKTUKE: CpPaBHUBATh W
aHAJIM3UPOBATh peajbHbIE CUTYyallud, MPUMEHSATh W3YUYCHHBIC TMOHATUS B
IpolLecce IOMCKAa PpEUIeHUs] MaTeMaTH4eckKu  CcHOopMyIMpOBaHHOU
po0JIEMbl, MOJEIUPOBATh pEalbHbIE CHUTyallMM Ha SI3bIKE T€OMETPUH,
UCCIIEIOBATh MOCTPOCHHBIE MOJEIN C HCIOJIb30BAHUEM T'€OMETPUUYECKUX
NOHSATUH M TEOpEeM, ammapara anreOpbl, peliaTth MPaKTUYECKUE 3a1ayi,
CBSI3aHHBIE C HAXOKICHUEM F€OMETPUUECKUX BEIUYUH;

e UMETh NPEICTABICHUS 00 OCHOBHBIX 3TallaXx Pa3BUTHS FEOMETPUU Kak
COCTaBHOM 4acTu (yHJIaMEHTa pPa3BUTHs TEXHOJIOTUI.

K konmy 11 kiacca o0yyaronuiicss HAydYuTCs:



CBOOOJHO OINEPUPOBATh MOHATUSMHU, CBSI3aHHBIMH C IMUIMHIPUYECKOM,
KOHHUYECKOW U CEepruecKoil TMOBEPXHOCTSIMHU, OOBICHITH CIIOCOOBI
MOJTyYEHUS;

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

pacmo3HaBaTh Tejla BpalleHus (UMIUHAp, KOHYC, cdepa U map) u
OOBSACHATH CIIOCOOBI MOTYUYESHHS T BPALLCHUS;

KJIacCU(UIIMPOBATH B3aUMHOE PACTIOIOKEHUE C(ephl U MIIOCKOCTH;
BBIYKCIIATh BEJMYMHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TeJl BpalleHUs,
00BEMBI U TUIONIAJAM MOBEPXHOCTEH MHOTOTPAaHHUKOB M TEJ BpalleHUS,
Tr€OMETPUUECKUX TeJl C MPUMEHEHHEM (POpMyT;

CBOOOJHO OMEpPUPOBATH MOHATUAMHM, CBSI3aHHBIMU C KOMOMHALUAMU TENl
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPAaHHUK, BIUCAHHBIM B cdepy u
OMMCaHHBIA OKOJIO cdepbl, chepa, BIUCAHHAS B MHOTOIPAHHUK WM TEJIO
BpalllCHUS;

BBIUUCIISTH COOTHOILIECHUS MEXKY TUIOMIAIIMU MIOBEPXHOCTEH U 00bEMaMU
ITOJIOOHBIX TEI;

n3o0paxkaTb u3yyaeMble (DUTYpPBI, BBINOJHATH (BBIHOCHBIE) TIJIOCKHE
YEepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHUI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUCHHUS TEJ BPAICHHUS,

U3BJIEKAaTh, WHTEPIPETHPOBATh M NPeoOpa3oBbIBaTh HH(POpPMAIHIO O
MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, TMpeJACTaBICHHYI0 Ha
yepTexkax U pucyHKax;

CBOOOJTHO OIEPUPOBATh MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJHSATH OTNEPAlU HaJl BEKTOPaMU;

3aJ1aBaTh INIOCKOCTh YPaBHEHHUEM B J€KapTOBOI cUCTEME KOOPAHHAT;
peuaTh reoMeTpUUECKUe 3a7a4i Ha BBIYMCICHUE YTIIOB MEXY MPSIMbIMU
U IJIOCKOCTSIMHU, BBIYMCIIEHHE PACCTOSHUNA OT TOYKM IO IJIOCKOCTH, B
IIEJIOM, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METOA NP PEIICHUH;
CBOOOJHO OMEpPUPOBATh MOHITUSIMH, CBSI3AHHBIMH C JBHKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKECHHU;

BBINIOJIHATh HM300paK€HUsT MHOTOTPAaHHUKOB M TeJl BpaIlEHUS MpHU
napajyieIbHOM  TEpPEHOCE, LEHTPAJIbHOM CHUMMETPUU, 3€pKAIbHON
CUMMETPUH, IIPU TOBOPOTE BOKPYT MPSMOM, Tpeodpa3oBaHus MOA00S;
CTPOUTH CEUYEHHUS MHOTOIPAaHHUKOB U TEJ BpAILlEHUS: CEYCHHs IMIMHIPA
(mapasienbHO U MEePIEeHIUKYISIPHO OCH), CEYEHUsl KOHYca (MapaiebHble
OCHOBAHUIO U IPOXOJIAIIME Yepe3 BEPILUHY ), CEUCHHUS 1I1apa;
UCIIOJIb30BaTh METOJbl TMOCTPOEHUS CEUEHU: METOJ CJEIOB, METO[
BHYTPEHHET0 MPOEKTUPOBAHHUSA, METOJ] TIEPEHOCA CEKYIIEeH MI0CKOCTH;



JIOKa3bIBATh T€OMETPUUYECKHUE YTBEPKACHUS;

IPUMEHATh T€OMETPUYECKHE (aKThl IJISl PELICHUS CTEPEOMETPUUYECKUX
3a/la4y, MPEANOJararoliMX HECKOJIbKO IIAaroB PEIICHUs, €CIU YCIOBHS
IPUMEHEHUS 33J]aHbl B SIBHOM U HEIBHOU (opMeE;

pemiaTh 3aJadd Ha JIOKa3aTeJbCTBO MAaTEMAaTUYECKUX OTHOLICHWM U
HAXO0XKJEHUE T€OMETPUUECKUX BEIIMYNH;

IPUMEHATH MMPOTPAMMHBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHUKALIMOHHbIE
CHUCTEMBI IIPU PELICHUH CTEPEOMETPUUYECKHX 3a/1a4;

IPUMEHATh  IIOJIyYCHHbIC  3HAaHMS  Ha  IIPaKTUKE:  CPAaBHMBATh,
aHAJIM3UPOBATh U OLICHUBATH PEAJIbHBIC CUTYallMH, IPUMEHATh U3YUYEHHBIC
NOHATUS, TEOPEMBI, CBOWCTBA B IMpOLIECCE IOUCKA  PEUICHUS
MaTeMaTH4ecKu  CPOpPMYyTUPOBAHHOM  MPOOJIEMBI,  MOJAEIUPOBATH
peanbHble CUTyallUM Ha $3bIKE I'€OMETPUM, HCCIEN0BATH IOCTPOCHHBIC
MOJEIN C HCIIOJIB30BAHUEM TIE€OMETPUYECKUX IIOHATHH U TEOpEM,
anmapata anreOppl, pemaTrh MNpPAaKTUYECKUE 3a7aud, CBS3aHHbBIE C
HAXO0XKJEHUEM T'€OMETPUUYECKUX BEIUYHH;

UMETh TPEJCTABICHUs 00 OCHOBHBIX 3Tamax pa3BUTHUS T€OMETPUH Kak
COCTaBHOM 4acTu (yHJIaMEHTa Pa3BUTHs TEXHOJIOTHI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpamMMbl Bcero Kontponeupie  TMpakriteckue o0pa3oBaTte/ibHbIE
padoTsbI padoThI pecypesI
1 Bgenenue B crepeoMeTprio 23 1
) B3anmHOE pacnosioxKeHUe NpsIMbIX B 6 |
MIPOCTPAHCTBE
3 [TapamiensHOCT IPSAMBIX U IIJIOCKOCTEN B 2
IIPOCTPAHCTBE
4 HepneHz[mfynﬂpHOCTL NPSIMBIX U )5
IJIOCKOCTEN B IPOCTPAHCTBE
VYrusl U pacCTOSHUS 16 1
MHororpaHHUKu 7 1
BekTopsb! B npocTpaHcTBE 12
g HOBTOE)eHHe, 00001IIeHNE U CHCTEMATH3AIIH 5 )
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOI' PAMME 102 6 0




11 KJTACC

Kosau4vecTBo 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM (ungposbie)
Ne i/mn Konrpoabnbsie IIpakrTuueckue
NPOrpaMmsbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypen
1 AHanuTuyeckas reoOMeTpus 15 1
) [ToBTOpeHwme, 0606meH1:1e u 15 1
cucTeMaTtu3anus 3HaHUI
O0BEM MHOTOTpaHHHKA 17 1
4 Tena Bpamenus 24 1
5 [Tnomaan moBEpXHOCTH U OOBEMBI 9 1
KPYTJIBIX TET
6 JIBrKeHUS 5 1
. [ToBTOpeHwMe, 0606meH1:1e u 17 )
cucTeMaTtu3anus 3HaHUi
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0







ITIOYPOYHOE IIVTAHUPOBAHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acoB

KonTtpouabHsbie

Bcero
padoThI

IIpakTHYeckune
padoThI

JlaTa
HU3yUeHust

JJIeKTPOHHbIE
undgposbie
oOpa3oBaTe/ibHbIEC

pecypcebl

OcHoBHbIE TpaBuiia U300pakeHus Ha
PHUCYHKE IJIOCKOCTH, MapajuiebHbIX
NpsIMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka

[ToHsTHS CTEpeOMETPUH: TOYKA, TPsMa,
IUIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIE
npaBuiia U300paKCHUS HA PUCYHKE
IJIOCKOCTH, IMapaJICIIbHBIX NPAMBIX
(OTpe3KoB), cepeIuHbI OTPE3Ka

[ToHsATHS: IepeceKaroIuecs MIOCKOCTH,
NIepECEKAIOIINECs MPsIMasi U TUIOCKOCTH;
TIOJTYTIPOCTPAHCTBO

[MonsTHs: IEpeceKarouecs MIOCKOCTH,
NIepECEKAIOIINECs MPsMasi U TUIOCKOCTH;
TIOJTYTIPOCTPAHCTBO

MHororpanHHuKH, H300paskeHe
IPOCTEUIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIONINX 00BEKTOB

MHororpanHuK#, H300paskeHe
IPOCTEUIINX MPOCTPAHCTBEHHBIX UTYD,
HECYIIECTBYIOINUX O0BEKTOB

AKCHOMBI CTEPEOMETPUHU U TIEPBbHIE




CJIICACTBHUA U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
CJIEICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBbHIE
cnenctBus U3 HuX. CriocoObl 3a1aHUA
NPSIMBIX U MJIOCKOCTEH B MPOCTPAHCTBE.
O0603HaueHUs MPSMBIX U TJIOCKOCTEH

10

N300pakeHne ceueHni MIpaMuibl, Kyoa u
MPU3MBI, KOTOPBIE TPOXOJAT UYepe3 uxX
pé6pa. N3o0paxeHue nepecedeHus
MOJTYYEHHBIX INIOCKOCTEN. PackpamBanne
MOCTPOCHHBIX CEYEHUN Pa3HbIMU LIBETAMU

11

N300pakeHne ceueHn MIpaMuibl, Kyoa u
MPU3MBI, KOTOPBIE TPOXOJAT Yepes3 uX
pé6pa. N3o0paxeHue nepecedeHus
MOJTYYEHHBIX IIOCKOCTEN. PackpammBanne
MOCTPOCHHBIX CEYEHUN Pa3HBIMU LIBETAMU

12

N300pakeHne ceueHni MupaMuibl, Kyoa u
MPU3MBI, KOTOPBIE TPOXOJAT UYepes3 uxX
pé6pa. N3o0paxeHue nepecedeHus
MOJTYYEHHBIX IIOCKOCTEH. PackpamrBanne
MOCTPOCHHBIX ceueHuu Pa3HbIMHU LIBETAMU

13

N300pakeHne ceueHni MIpaMuibl, Kyoa u
MPU3MBI, KOTOPBIE TPOXOJAT Yepes3 UX
pé6pa. N3o0paxeHue nepecedeHus
MOJTYYEHHBIX IIOCKOCTEN. PackpamBanne
MOCTPOCHHBIX ceueHuu Pa3HbIMHU LIBETAMU

14

Merton cnenoB sl TOCTPOSHUS CEUCHUI




15

Merton creoB AJis MOCTPOCHUS CEUCHUM.
CBolicTBa epeceyeHril MPSIMbIX U
IJIOCKOCTEMN

16

Mertopa cieoB it HOCTPOCHUS CEUSHHI.
CBolicTBa niepece4eHni MPSIMBIX U
IIJIOCKOCTEN

17

[TocTpoenue ceueHuii B mupamue, Kyoe
o TpéM Toukam Ha pébpax. Coznmanue
BBIHOCHBIX ‘-IGpTG)KGﬁ " 3aI1MCh 11aroB
MOCTPOEHUS

18

[TocTpoenue ceueHuii B mupamue, Kyoe
o TpéM ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX qepTen(eﬁ " 3aI1MCh 11aroB
MOCTPOEHUS

19

[TocTpoenue ceueHuii B mupamue, Kyoe
o TpéM ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX YepTeKel U 3aluCh 11aroB
MOCTPOEHUS

20

[TocTpoenue ceueHuii B mupamMue, Kyoe
o TpéM ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX YepPTEKEH U 3alUCh 11aroB
MOCTPOEHUS

21

[ToBTOpeHue mianumerpun: Teopema o
PONOPLUMOHANIBHBIX oTpe3kax. [logobue
TPEYroJbHUKOB

22

IToBropenue manumerpun: Teopema
Menenas. PacyeTsl B ceueHHUsIX Ha
BBIHOCHBIX 4epTekax. Mcropus pa3Butus
IUTAHUMETPHUH U CTEPEOMETPUU




23

KonTponpHas padora " AKCHOMBI
crepeomerpun. Ceuenus"

24

B3anmHOe pacnosioxKeHue NpsIMbIX B
npocTpancTBe. CKpeluBaroIuecs
npsimble. [Ipu3HaKy CKpeluBaroImxcs
npsimbIx. [lapanienbHblie npsiMele B
IPOCTPAHCTBE

25

Teopema o CylIeCTBOBAHUU U
€UHCTBEHHOCTHU IIPSIMOM MapalIeIbHOU
JAHHOM IIPSIMOM, IPOXOAIIEH Yepe3 TOUKY
IIPOCTPAHCTBA U HE JIEKAIEH HAa JaHHOU
npsMoii. Jlemma o nepeceyeHun
NapaJuIEIbHBIX MPSAMBIX INTIOCKOCTHIO

26

[TapamiensHOCTB TpeX MpsiMbIX. Teopema o
TpEX MapajuIelbHbIX NPAMBIX. Teopema o
CKPELIUBAIOIINXCA MPSMBIX

27

[TapamnenpHOE MPOECKTUPOBAHUE.
OcHOBHBIE CBOWCTBA NAapaJLIEIbHOTO
NpOeKTHpPOBaHus. M300paxeHne pa3HbIxX
¢uryp B mapayuieabHON MPOESKIUN

28

[lenTpanbHas MpoeKIKsA. YTOII ¢
COHaIpaBJICHHBIMU CTOPOHAMU. VYrona
MEXIY IPSAMBIMU

29

3agaun Ha TOKa3aTeILCTBO U
HCCIIe0BaHueE, CBA3AHHEIC C
PacCIOIOKEHHUEM TIPSIMBIX B POCTPAHCTBE

30

[ToHATHA: mapauIeIbHOCTD MPSAMON U
IUIOCKOCTH B IpocTpaHcTse. [Ipu3Hak
NapaJUIEIbHOCTH MIPSIMOU U TUIOCKOCTH.




CaolicTBa napauIeIbHOCTU IPSIMON U
IUTOCKOCTH

31

I'eomeTpuueckre 3ajaun Ha BBIYUCIIEHHUE U
JI0Ka3aTeNNbCTBO, CBSI3aHHBIE C
NapauIeIbHOCTHIO MPSAMBIX U INIOCKOCTEN
B IIPOCTPAHCTBE

32

[TocTpoeHne cedyeHns, MPOXOIAIIETO Yepes3
JIAHHYIO MIPSIMYIO HA YEPTEKE U
[apaJuIeIbHOTO APYrou npsmMoit. Pacuér
OTHOILEHUN

33

[MapannensHas MPOEKIHs, TIPUMECHEHUE
JUTSL IOCTPOCHHSI CEUYCHUH KyOa u
napaenenunena. CBoicTaa
napauicjicnuIcaa U mpru3mMbl

34

[TapannensHble ockocTH. [Ipu3Haku
NapauIeIbHOCTU JBYX INIOCKOCTEH

35

Teopema 0 nmapaieIbHOCTH U
€IMHCTBEHHOCTH IJIOCKOCTH, POXOAsIIEH
yepe3 TOUKY, He MPUHAIJIeKAIyI0 JaHHON
IUIOCKOCTH U CIIE/ICTBUS U3 HEE

36

CBolicTBa napasuleIbHBIX INIOCKOCTEN: O
NapauIeIbHOCTH MIPSIMBIX IIEPECEUEHUS
IIpY NEPEeCeUeHUH JBYX MapauIeNbHbIX
MIJIOCKOCTEN TpeThen

37

CpoiicTBa mapaienbHbIX MIIOCKOCTEN: 00
OTPEC3KaxX NapaJUICIbHBIX IMMPSAMBIX,
3aKJIIOUEHHBIX MEKY MapalyIeIbHbIMU
IUIOCKOCTSIMH;, O TIEPECCUCHUH TPSIMOHA C
JBYMSI TIAPAJICIBHBIMH TUIOCKOCTSIMU




38

[ToBropenue: Teopema [Tudaropa Ha
IIOCKOCTH

39

[ToBTOpEHUE: TPUTOHOMETPHUSL
IIPSIMOYT'OJIBHOTO TPEYTOJIbHUKA

40

CgoiicTBa KyOa ¥ MPSIMOYTOJIBLHOTO
napasuiesenumnena

41

Brruncnenue niuH OTpEe3KOB B KyOe 1
MPSIMOYTOJIBHOM IapajuieenuIe e

42

[lepnieH IUKyYIAPHOCTD NPSMOU U
mockocty. [Ipusnak
NEPHEHIUKYIISIPHOCTU MIPSIMOMN U
IIJIOCKOCTH

43

[leprieHAMKYASAPHOCTH NPAMOU 1
mrockoctu. [Ipusnak
NePHEHAUKYISIPHOCTH MPSIMOUN 1
MJIOCKOCTH

44

Teopema o CyllleCTBOBAHUU U
€IMHCTBEHHOCTH MPSIMOH, TPOXOAILIEH
yepe3 TOUKY MPOCTPAHCTBA U
NEPIEHAUKYIISIPHON K INIOCKOCTH

45

[110cKOCTH U NEepHEeHIUKYISIPHbIE UM
npsiMble B MHOTOTpaHHHUKAX

46

[ImockocTy U NepHeHAUKYJIAPHBIE UM
IPsIMBbIE B MHOTOI'PaHHHUKAX

47

[lepnenauKysp U HAKJIOHHAS.
[locTpoenue nepneHuKyIsipa U3 TOUKHA Ha
IPSIMYIO

48

[leprienquKyIsip ¥ HAKIOHHAS.




[locTpoenue nepneHuKyIsipa U3 TOUKH Ha
IpSAMYIO

TeopeMa 0 TpEX NEPHEHAUKYIISIPAX

49
(mpsimast u oOpaTHast)

50 TeopeMa o0 TpEX nepHeHANKYISIPax
(mpsimast u oOpaTHas)

51 YTrois MeXay CKpEIUBaOIUMUCS
PSMBIMU
[Touck neprneHauKyJIIpHBIX MPSMBIX C

52 MIOMOUIbIO NEPIIEHANKYIIIPHBIX
IIJIOCKOCTEMN

53 OpTOoroHaJibHOE TPOCKTUPOBAHUE
[Toctpoenue cedenuii Kkyba, mpU3MBI,

54 [IPaBUIILHOM MUPAMUJBI C IIOMOLIBIO
OPTOTOHAJILHOW MPOEKIUU
[Toctpoenue cedenuii Kkyba, mpuU3MBbI,

55 MPAaBUIBHOM UPAMHUJIBI C TIOMOLIBIO
OPTOTOHAJILHOM IIPOEKIUU
CuMmMeTpus B IPOCTPAHCTBE

56 OTHOCHUTEIIBHO II0ckocTu. Ilnockoctu
CUMMETpUI B MHOTOTpaHHHUKAX

57 [Ipu3Hak neprneHIuKyISIPHOCTH IPSIMON U
IJIOCKOCTH KaK CIIECTBUE CUMMETPUU

53 [IpaBunbHBIE MHOTOIpaHHUKU. Pacyér
PacCTOSIHUN OT TOYKH JI0 MJIOCKOCTHU

59 [IpaBuiabHBIE MHOTOTPAHHUKH. Pacuér
PacCTOSIHUN OT TOYKH JI0 MJIOCKOCTHU

60 CnocoObI ONTyCTUTH TIEPIICHIUKYJISPHI:




CUMMCTpPUs, CABUT TOYKH 110
napasuieIbHON MPAMON

61

CnBur no HenapaienbHON IPSIMOH,
U3MEHEHUE PACCTOSHUN

62

KoHnTtponbHas padota "B3anmuoe
pacmojoKeHue NpAMbIX U IUIOCKOCTEH B
npocTtpaHcTBe"

63

[ToBTOpEeHME: yroa Mexay NpsIMbIMU Ha
IJIOCKOCTH, TPUTOHOMETPHSI B
MIPOM3BOJILHOM TPEYTOJbHUKE, TEOpEMa
KOCHUHYCOB

64

[ToBTOpEHME: yroy MexIy
CKPEIIMBAIOIIUMUCS IPSIMBIMU B
IIPOCTPAHCTBE

65

I'eomerprueckuie METObI BBIYUCICHUS
yrIila MeXAy MPsIMBIMU B MHOT'OTPaHHUKAX

66

JByrpanubiii yrojl. CBOMCTBO JTUHEMHBIX
YTJIOB IBYyTPAHHOTO yTiia

67

[lepnennukynsapusle maockoctu. CBoMCTBa
B3aMMHO NEPIEHANKYISPHBIX IOCKOCTEN

68

[Ipu3Hak nepneHuKyIsIpHOCTH
IJIOCKOCTEM; TeopeMa O IPsIMOM
[IEPECEUCHMS IBYX IIIOCKOCTEH
NEPIECHIUKYIJISAPHBIX TPETHEH TNIOCKOCTH

69

[IpsiMoyrobpHBIN Mapauienenunesn; Kyo;
U3MEPEHMs], CBOMCTBA IPIMOYTOJIBHOTO
napajuiesenunena

70

Teopema o AuaroHanu NPSMOYTOJILHOTO




napamiejenuicaa u CJICACTBUC U3 Hee

71

CrepeoMeTpHuuecKkre U MpUKIIaTHbIE
3a/1auu, CBSA3aHHBIE CO B3aUMHBIM
PaCIIOIOKEHUEM MIPSIMBIX U IJIOCKOCTH

72

[ToBTOpEeHME: CKpeUIUBaIOLIUECS MPSMBIE,
napasuieJbHbIe MIIOCKOCTH B CTAHJAPTHBIX
MHOTOTpaHHHKaX

73

[Tapa mapanienbHbIX TIOCKOCTEN HA
CKPEIIMBAIOIINUXCS MPAMBIX, PACCTOSIHHE
MEX]Ty CKPELIUBAIOIIUMUCS IPSIMBIMU B
MPOCTBIX CUTYAIUSAX

74

PaccTosinue OT TOYKH 10 MIOCKOCTH,
paccTostHuE OT MPSMOM J0 TUTIOCKOCTH

75

Brluucnenue paccTosHUN MEX Y
CKPELIUBAIOIIMMHUCS IPSIMBIMU C
IIOMOILBIO TIEPIICHAUKYJIIPHOMN TUNIOCKOCTH

76

TpéxrpanHblil yroy, HEpaBeHCTBA JIS
TpexrpaHHbIX yrioB. Teopema I[Tudaropa,
TEOPEMBI KOCUHYCOB U CUHYCOB JJIs1
TPEXTPAHHOTO yIia

77

DeMeHTHI ChEepPUIECKON TeOMETPHH:
reoJIe3nYecKue JIMHUU Ha 3emiie

78

KonTtponbHas padora "Yrisl u
paccrostHus"

79

CucremaTtu3zanus 3HaHui "MHOTrorpaHHUK
Y €r0 JIEMEHTHI"

80

[Mupamuaa. Buasl nupamua. [lpaBunsHas
nupamua




[Ipusma. IIpsAmas 1 HaKJIOHHAS IPU3MBI.

81 [IpaBunbpHas npuszma !

%) [IpssmMoit napannenenunen, 1
IPSIMOYTOJIBHBIN Tapajuienenures, Kyo

23 Beimykineie MHOTOrpannuku. Teopema |
Ditnepa
Brinykiibie MHOTOrpannuku. Teopema

84 Oitnepa. [IpaBuibHbBIC U TOTYyIPaBUIIbHBIC 1
MHOTOTPaHHUKHU

85 KonTtponbHas padota "MHuororpanHUKT" 1

26 [TonsiTHe BekTOpa Ha MJIOCKOCTH U B 1
IIPOCTPAHCTBE

87 CyMMa BEKTOpOB 1

88 Pa3zHocTh BEKTOpOB 1

89 [IpaBuno napamienenumnena 1

90 YMHOKEHHE BEKTOpaA Ha YUCIIO 1
Paznosxenue BekTopa 1o 6a3ucy Tpéx

91 BEKTOPOB, HE JIeKAIIUX B OJHOU 1
IJIOCKOCTH

92 CkansipHo€ NMpOU3BEICHHE 1

93 Brruncnenue yriia Mex1y BEeKTopaMu B 1
MIPOCTPAHCTBE

94 [Ipocreiimue 3anaun ¢ BEKTOpaMu 1

95 [Ipocreiimue 3anaun ¢ BEKTOpaMu 1

96 [Ipocreiimme 3a1a4u ¢ BEKTOpaMH 1

97 [Ipocreiimue 3anauu ¢ BEKTOpaMu 1

98 O00011eHNEe U cCUCTEMATU3ALNS 3HAHUN 1




99 O06o01IeHre U cucTeMaTU3alus 3SHaHUN 1
100 Hroroas koHTpoabHAs paboTa 1
101 Hrorosast KoHTpoOJbHASA paboTa 1
102 O06o01IeHre U cucTeMaTu3alus 3HaHUN 1

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

102




11 KJTACC

KosaunyecTBo 4acoB JJIeKTPOHHBbIE
Hdara undgposbie
Nem/m | Tema ypoka Konrtpoabusie IIpakTHueckue
Bcero u3ydeHusi o0pa3oBaTeJIbHbIEC
padoThI padoThI
pecypchl
| [ToTOpenue Tembl "KoopauHaTel BEKTOpa 1
Ha IJIOCKOCTH U B POCTPAHCTBE"
) [ToBTOpenue tems! "CkansipHoe 1
MPOU3BEJECHNUE BEKTOPOB"
3 [ToBTOpenue Temsl "Boruucienue yria 1
MEXIy BEKTOpaMH B MpOCTpaHCTBE"
4 IToBTOpeHue Tembl "YpaBHEHHE TPSIMOM, |
MPOXOJIAIIEH yepe3 ABE TOUKU"
5 YpaBHEHHE IOCKOCTH, HOPMaJlb, 1
YpaBHEHUE IIJIOCKOCTH B OTPE3Kax
6 YpaBHEHHE IOCKOCTH, HOPMaJlb, 1
ypaBHEHHUE MJIOCKOCTH B OTPE3Kax
7 BekTopHoe npousBenenne 1
2 JIuHeliHbIC HEPABEHCTBA, JIMHEMHOE 1
porpaMMHUpPOBaHUE
9 JIuHeitHbIe HEpaBEHCTBA, TMHEMHOE |
porpaMMHUpOBaHUE
10 AHaIMTAYECKHE METO/IbI pacyéTa yria |
MEXAY NPSMBIMU B MHOTOTPaHHUKAX
1 AHaMTUYECKHE METO/IbI pacyéTa yria 1
MEXAY MIOCKOCTSIMU B MHOTOTPaHHUKAX
12 dopmyiia pacCTOSIHUSA OT TOUKHU JI0 1




IJIOCKOCTHU B KOOpAHUHATAX

HaxoxneHnue paccTostHulA OT TOYKHU 10

13
IUIOCKOCTH B Ky0e

14 HaxoxneHnue paccTositHuiA OT TOYKHU 10
IUIOCKOCTH B MPaBUJILHON MTUPAMUIE

15 KonTtponbHast pabora "AHanutuueckas
reoMeTpust”

16 CeueHust MHOTOTPAaHHUKOB: CTaHAAPTHBIE
MHOTOTpaHHUKH

17 CedeHuss MHOTOTPAaHHUKOB: METO/I CIEA0B
CeueHust MHOTOTPAHHUKOB: CTaHAapTHBIE

18 IUIOCKOCTH, NIEPECEUEHUS IPSAMBIX U
IIJIOCKOCTEN

19 [TapannenbHble NpsIMbIE U TUIOCKOCTH:
napajuielbHble CEYEHUs

20 [TapannenbHble NpsIMbIE U TUIOCKOCTH:
pacy€t OTHOLIECHUI
[TapanenbHble IPSIMbIE U IJIOCKOCTH:

21 YIJIBI MEXKY CKPELIMBAIOIIUMUCS
PSIMBIMHU
[lepnennukymnsipHbIe IPSMBIE U

” IUIOCKOCTH: CTaHJApTHBIE Mapbl
NepHeHANKYISIPHBIX MIOCKOCTEN U
NPSIMBIX, CHMMETPUU MHOTOIPAHHUKOB
[lepnennukymsipHbIE IPSMBIE U

23 MJIOCKOCTH: TEOpEMa O Tpex
NepHeHANKYIsIpax

24 [lepnienauKysgpHbIE IPSAMBIE U




IIJIIOCKOCTHU: BBIYMCIICHUA AJIMH B
MHOI'OI'paHHHUKaXx

25

[ToBTOpenue: miomanu
MHOT'OYTOJIEHUKOB, (hOPMYJIBI JIs
TIoniael, cooopakeHus moao0us

26

[ToBTOpEHMeE: MIOmAAN
MHOTOYTOJIEHUKOB, (hOPMYJIBI JIJIs
Iomiaen, cooopakeHus moao0us

27

[ToBTOpEHME: TIIOIIAAN
MHOTOYTOJBLHUKOB, OPMYJIBI JJISI
TJI0IIAJeH, COOOpaKEHUsI O 100Ms

28

[Inomany ce4eHUN MHOTOIPAHHUKOB:
IUIONIAIN TOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKEHUS 1O 100MsI

29

[Inomany ce4eHU MHOTOIPAHHUKOB:
IJIOLIA Y ITIOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaxeHUs MOJ00us

30

KontponbHas padota "[loBropenue:
MHOTOTPaHHUKH, CEUEHUS
MHOTOTPaHHHUKOB"

31

O06BEM Tema. O0BeM IPSIMOYTOJIBHOTO
napaieNenunena

32

3amaun 00 yaABOCHUHU Ky0a, 0 KBaaApaType
Ky0a; 0 TPUCEKITNH yria

33

CrepeoMeTpHYecKHe 3a/1a9H, CBSI3aHHBIC C
00BEMOM MIPSIMOYTOJILHOTO
napaJuieenumneaa

34

[Ipukitamubie 3a1a4n, CBsI3aHHBIE C




BBIUHCIICHHEM 00BbEMA MPSIMOYTOJILHOTO

napasuiesenumnena

35 O06BEM npsMOi IPU3MBI

16 CrepeoMeTpHUuecKUe 3aJa4l, CBI3aHHbIE C
BBIUMCJICHHEM 00bEMOB PSIMON IPU3MBI

37 [Ipuknanuelie 3a7a4n, CBsI3aHHbBIE C
00BEMOM MIPSIMOM TTPU3MBI
Brruncnenue 06bEMOB TeI ¢ TOMOIIBIO

38 omnpenenénHoro uHTEerpana. O0bEM
HAKJIOHHOM NPU3MBI
Boruncnenue 060bEMOB TeI ¢ TOMOIIBIO

39 onpenenéHHoro uaterpaiga. Oopém
MUPAMU/IBI

40 ®opmyia 06béMa mupamuibl. OTHOIIEHUE
00BEMOB IMUPAMU/T C OOIITUM yTIIOM

41 ®opmyna 06béMa nmupamuibl. OTHOIIEHUE
00BEMOB MUPAMHJL C OOILITUM YTIIOM

4 CrtepeoMeTpHuuecKUe 3aJa4l, CBI3aHHbIE C
00BEMaMH HAKJIIOHHOW MPU3MBI

13 CrepeomeTpuyuecKkue 3a/1auu, CBI3aHHBIE C
00BbEMaMH TUPAMHUTBI
[Mpuknanueie 3axaun mo Teme "OO0bEMBI

44 Ten", CBI3aHHbIE C 00BEMOM HAKJIOHHOM
MIPU3MBI

45 [Tpukanueie 3agauyn mo Teme "OO0bEMBI
Ten", CBsI3aHHBIE C 00BEMOM TTUPAMUIBI

46 [Ipumenenne 00bEMOB. Beiuncnenue

PaCCTOSAHNA A0 IMMIOCKOCTH




KonTponsHas padora "O0bEM

47 MHOTOTpaHHUKA"
unuuapudeckasi HOBEPXHOCTb,

48 o0pa3yroniye HUIHHIPUISCKON
MOBEPXHOCTHU

49 Humuaap. [psmoit kpyroBoit HUIUHIP.
[Inomaap MoBepXHOCTH LUIMHAPA

50 Konnueckast moBepXxHOCTh, 00pa3yromre
KOHMYECKOU nmoBepxHoctu. Konyc

51 CeueHue KOHYca MIOCKOCTBIO,
napajuieIbHON MIOCKOCTH OCHOBaHUS

57 VYceu€nnslii konyc. M3o0paxenue
KOHYCOB U YCEUEHHBIX KOHYCOB

53 [Tnomaas GOKOBOM MOBEPXHOCTH U
MTOJTHOM TOBEPXHOCTH KOHYCA

54 [Tnomaas GOKOBOM MOBEPXHOCTH U
IIOJIHOM ITOBEPXHOCTU KOHYCa
CrepeoMeTrpuueckye 3aJauu Ha

55 JIOKa3aTeIIbCTBO U BEIYHCIICHHE,
MOCTPOEHUEM CEYEHUM MUINHAPA, KOHYyCa
CrepeoMeTrpuueckye 3aJaun Ha

56 JIOKa3aTeIIbCTBO U BEIUHCIICHHE,
MOCTPOCHUEM CEUEHUH IMINHIPA, KOHYyCca

57 [Ipukianueie 3a7a4n, CBsI3aHHbBIE C
HUATUHAPOM

53 [Ipuknanuele 3a1a4m, CBSI3aHHBIE C
HUJIUHAPOM

59 Cdepa u map




60

[Mepeceyenue chepsl u mapa ¢
tockocThio. Kacanue mapa u chepbl
TUTOCKOCTBIO. Bu 1 m300pakeHue mapa

61

[lepeceuenue chepsl u mapa ¢
iockocThio. Kacanue mapa u chepbl
IUIOCKOCTBI0. B 1 n3o6pakenue mapa

62

VYpasuenune chepsrl. [Inomanas chepsl u eé
yacTeu

63

Cummetpus cdhepsl U mapa

64

CrepeomeTrpuueckue 3a1a4i Ha
J0Ka3aTCjIbCTBO U BBIYUCIICHHUC,
CBsI3aHHBIE CO cpepoit U mapom,
MIOCTPOCHHEM MX CECUCHHH TIIOCKOCTHIO

65

CrepeomeTpuueckue 3aa4i Ha
J0Ka3aTCjIbCTBO U BBIYUCIICHHUC,
CBsI3aHHBIE CO c(pepoit U mapom,
MOCTPOCHUEM UX CEYCHHI MIOCKOCTHIO

66

[MpukagHbie 3a1a49H, CBSI3aHHBIC CO
cdepoit u mapom

67

[ToBTOpEHUE: OKPYKHOCTH HA IJIOCKOCTH,
BBIUMCJICHHS B OKPY>KHOCTH, CTaHIapTHBIC
monoous

68

Paznuunsie KOM6I/IHa]_II/II/I TCJI BpallICHUSA U
MHOI'OI'paHHUKOB

69

3anaun o reMme "Tena ¥ MOBEpXHOCTH
BpaiueHus"

70

3agaun no teme "Tena U MOBEPXHOCTH
BpaieHus"




71

KonTtponbHas padora "Tena u
MMOBEPXHOCTH BpalieHus"

72

O06béMm unuHIpa. Teopema 06 00bEMe
MMpAMOro mUJInHApPAa

73

Brranciienne 00bEMOB TeI € TIOMOIIHIO
onpenenéHHoro uuaterpaiga. Oobém
KOHYycCa

74

[Tnomaay 6OKOBOH M OJTHOH
MTOBEPXHOCTH KOHYCa

75

CrepeomeTpuyuecKkue 3a/1auu, CBI3aHHBIE C
BBIUMCIICHHEM 00BEMOB IMIIMHIPA,
KOHYyCa

76

[Tpuknagaeie 3agaun 1o Teme "OOBEMBI 1
1011 TOBEpXHOCTEN Ten"

77

OO0BEM 11apa M MapoBOTO CEKTOPA.
Teopema 06 06BEme mrapa. [Tnomans
chepsl. CTepeoMeTpUUYSCKUE 3a1a4H,
CBSI3aHHBIE C BEIYMCIIEHHEM 00BEMOB
nrapa, mapoBOT0 CETMEHTA M IapOBOTO
CEeKTopa

78

[Tpuknagaeie 3agaun 1o Teme "OO0BbEMBI
Ten", CBsI3aHHBIE C O0BEMOM II1apa u
wiomapio ceppl. COOTHOIICHUS MEXKIY
TUTOMIA/ISIMU TTOBEPXHOCTEH U 00bEMaMHU
MOIOOHBIX TE

79

[TonoGHEBIE TENa B MPOCTPAHCTBE.
N3menenne o6bEéMa rpu mogo0uu.
CTtepeoMeTpHUECKHE 33Ia4H, CBI3aHHBIC C




BBIYHUCIICHUEM O6’béMOB TCI 1 rmomaz[eﬁ
MTOBEPXHOCTEN

80

KonTponpHas padora "[Tnomanam
MOBEPXHOCTH M 00BEMBI KPYTIIbIX Ten"

81

JBmxenus nmpoctpancTBa. OTOOpaKeHHUS.
JBwxenus u paBeHCcTBO (puryp. OOuue
CBOMCTBA IBW)KCHUU

82

Bubr iBukeHnil: napaieIbHbIN
MepeHoC, IEHTpaTbHast CHMMETPHS,
3epKajbHas CHMMETPHSI, TOBOPOT BOKPYT
MPAMOM

83

[Ipeo6pazoBanust mogodus. [Ipsmas u
ctepa Diinepa

84

I'eomerpuueckue 3anaun Ha TPUMEHEHUE
IBIDKECHUSA

85

Kontposbhas padota "BekTops! B
npocTpaHcTBe"

86

Ob6o6maromee nosropenue 11 noHsATU U
MeT0/10B Kypca reomerpun 1011
KJIACCOB, CUCTEMAaTHU3allHsl 3HAaHH:
"[TapannenbHOCTh NPSIMBIX U TJIOCKOCTEN
B MpocTpaHcTBe"

87

Ob6o6maromee noropenue 11 noHATU U
MeTOJI0B Kypca reometpun 10—-11
KJIACCOB, CUCTEMAaTH3allHsl 3HAaHH:
"BekTopsl B mpocTpaHcTse"

88

Ob6o6maromee nosropenue 11 noHATUH U
MeT0/10B Kypca reomerpun 1011




KJIaCCOB, CUCTEMAaTH3allisl 3HAHUIA:
"BekTopsl B mpocTpaHcTse"

&9

Ob6o6maromee nosropenue 11 noHATUH U
MeT0/10B Kypca reomerpun 1011
KJIACCOB, CHCTEMAaTHU3alIus 3HAHWIA:
"O6beM MHOTOrpaHHUKA"

90

O6o06maromee moBTopeHue 11 moHsTHI 1
MeT0/10B Kypca reomerpun 1011
KJIaCCOB, CUCTEMAaTH3allis 3HAHUIA:
"O6beM MHOTOTrpaHHUKA"

91

O6o06maromiee moBTopeHue 11 moHsITHI 1
MeTOJI0B Kypca reometpun 10—-11
KJIaCCOB, CUCTEMAaTH3allus 3HAHUIA:
"TTnomaau MOBEPXHOCTU U O0BEMBI
KpYIJIbIX Ted"

92

O6o06maromee moBTopeHue 11 moHsITHI 1
MeTOJI0B Kypca reometpun 10—-11
KJIaCCOB, CUCTEMAaTH3allus 3HAHUIA;
"TTnomaan MOBEPXHOCTU U OOBEMBI
KpYIJIbIX Ted"

93

HroroBast kKoHTpoIbHAs paboTa

94

Hrorosas KoHTpOJbHASA paboTa

95

[ToBTOpEHME, 0000IICHUE U
cucTeMaTu3alus 3HaHu!

96

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HAyKH U €€ pojib B pa3BUTUU
COBPEMEHHBIX MH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI




97

Wcropus pa3BuTus CTEPEOMETPUH KAK
HayKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX MHKEHEPHBIX U
KOMITbIOTEPHBIX TEXHOJIOTHI

98

Hcropus pasBUTHS CTEPEOMETPUM KaK
HayKH U €€ POJIb B Pa3BUTUU
COBPEMEHHBIX UH)KCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

99

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAyKHU U €€ POJIb B Pa3BUTUU
COBPEMEHHBIX NHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

100

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAyKHU U €€ POJIb B Pa3BUTUU
COBPEMEHHBIX NHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

101

HcTopus pa3sBUTHS CTEPEOMETPHUH KaK
HayKHU U €€ POJIb B Pa3BUTUU
COBPEMEHHBIX NHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

102

HcTopus pa3sBUTHS CTEPEOMETPHUH KaK
HayKHU U €€ POJIb B Pa3BUTUU
COBPEMEHHBIX NHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

102







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChBI CETH

UHTEPHET






