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MMOACHUTEJIBHASA 3AIINCKA

['eomeTpus sBisieTcs OOHUM K3 0a30BBIX KYpPCOB Ha YpPOBHE CPEIHETO
oOuiero o0pazoBaHus, TaKk Kak 0OECIeUrNBAET BO3MOKHOCTb U3yUEHUS TUCIUILUINH
€CTECTBEHHO-HAYYHOM HAIIPABJICHHOCTH M MPEIMETOB T'YMAaHUTAPHOTO ILMKJIA.
[Tockonmbky  JOTMYECKOE  MBIIUICHHE,  (QOPMUPYEMOE€  TpU  U3YYECHUU
00y4JarIUMHUCS TOHATUHHBIX OCHOB T'€OMETPUH, NPU J0KA3ATEIBCTBE TEOPEM U
IIOCTPOEHUM LIETIOYKU JIOTUYECKUX YTBEPKIACHUM IIPU PELICHUH IN€OMETPUYECKHUX
3aJa4, yMEHHUE BBIABUIaTb U ONPOBEpPrarb TIMIIOTE3bl HENOCPEICTBEHHO
VCIIOJB3YIOTCS IIPU PELIEHUN 3a/1a4 €CTECTBEHHO-HAy4YHOTO IMKJIA, B YaCTHOCTH
buznueckux 3aaay.

I{enb ocBoeHus nporpamMmsl yueOHOro Kypca «I'eomerpus» Ha yriryojaéHHOM
YPOBHE — pa3BUTHE MHAMBHUIYAJIbHBIX CIIOCOOHOCTEW oOOyyaroumxcs Ipu
W3YYCHUU TE€OMETPHUH, KaK COCTABJISIONICH MpeaMeTHON obnactu «MaTtemaThka u
uHbpopMaTUKa»  uyepe3  oOecreueHHe  BO3MOXKHOCTH  NPUOOpETeHHs U
UCIIONb30BaHusl Oosiee TIyOOKMX TIEOMETPUYECKHX 3HAHUM U JCHCTBHIA,
CHeU(pUYHBIX TEOMETPUH, U HEOOXOIUMBIX ISl YCHEIIHOTO NPO(PECCUOHATIBHOIO
o0pa30BaHUsl, CBSI3aHHOTO C UCIIOJIb30BAaHUEM MATEMATUKH.

[TpuoputeTHBIMH 33JauaMyd Kypca T€OMETPUU Ha YIIIyOJIEHHOM YPOBHE,
PaCIIMPSIONIMMH U yCUIIUBAIOIIUMU Kypc 0a30BOr0 ypOBHS, SIBISIFOTCSI:

pacuIMpeHne NMPEICTABIEHUS O TEOMETPUN KaK YaCTU MUPOBOW KyJIBTYPBHI U
(opMUpPOBaHKE OCO3HAHUS B3aUMOCBSA3M FT€OMETPUU C OKPYKAIOLIUM MHPOM;

(GopMHUpOBaHKE TMPEACTABICHUS O TMPOCTPAHCTBEHHBIX (UIYypax Kak o
BAKHEMIIMX MAaTEMAaTUYECKUX MOJEIAX, MO3BOJIOLIMX OIKMCBHIBATH M W3Yy4aTb
pa3HbIE SBICHUS OKPYKAIOLIEr0 MUPA, 3HAHUE MMOHATUMHOTO anmnapara o pasaeiny
«CtepeomeTpus» yueOHOro Kypca reOMETpHUH;

(¢opMUpOBaHHE  YMEHHUS  BJIAJETh  OCHOBHBIMM  HOHATUSMH O
IPOCTPAHCTBEHHBIX (UTypaX UM HMX OCHOBHBIMH CBOWCTBAMH, 3HAHUE TEOPEM,
dbopMyn U yMeHHE UX MPUMEHSITb, YMEHHs TOKa3bIBaTh TEOPEMBbl M HAXOIUTh
HECTaHIapTHBIE CTIOCOOBI pEelIeHHs 3a/1a4;

(opMHUpOBaHKE YMEHUS PacllO3HABATh HA YEPTEXKAX, MOACIAX U B pealbHOM
MUpPE MHOIOTPaHHUMKH M Teja BpaLICHUs, KOHCTPYHUPOBATH I'€OMETPUYECKUE
MOJENH;

dbopMupoBaHHE NMOHHMMAaHUSI BO3MOKHOCTH aKCHMOMATHYECKOTO MOCTPOCHUS
MaTEMaTHYECKUX TEOpHil, (OPpMUPOBAHME NOHMMAHUS POJU AKCHUOMATHKU IpU
IIPOBEICHUN PACCYKICHU;

(opMUpOBaHHE YMEHHMs BIAAETh METOJAMHU J0Ka3aTebCTB M AJITOPUTMOB
pelmeHns, YMEHUs UX IPUMEHSTh, NMPOBOAUTH JIOKA3aTENIbHBIE PACCYKICHHS B
XOJI€ PELICHMS CTEPEOMETPUUECKHX 3a1a4 U 3aJ1a4 C IPAKTUYECKUM COJIEPKAHUEM,
(opMUpOBaHHME MPEACTAaBICHUS O HEOOXOJUMOCTH  JOKAa3aTeNbCTB  IpU



000CHOBAaHNY MAaTEeMAaTHUECKUX YTBEPKICHUA M POJI aKCHOMATUKU B TIPOBEICHUN
JEAYKTUBHBIX PACCYyKICHUM;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTEIUICKTYaJIbHBIX W  TBOPUYECKHX
CIOCOOHOCTEN 00yYarouumxcsi, MO3HABATEIbHON aKTUBHOCTH, UCCIIEI0BATEIbCKUX
YMEHUH, KpUTUYHOCTH MBIIUICHUS, UHTEpPECca K U3YUEHUIO TEOMETPUU;

dbopmupoBanre (PYHKIIMOHATIEHONW TPAMOTHOCTH, PEJIECBAHTHON TE€OMETPHH:
YMEHUSI PACIO3HABATh TMPOSBICHUS TE€OMETPUUYECKHX TMOHATHH, OOBEKTOB W
3aKOHOMEPHOCTEH B peajbHbIX XKU3HEHHBIX CUTYyalUsX U MPU U3YYCHUH JIPYTUX
y4e€OHBbIX  TMPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEM,
MOJICJIMPOBAHUSl PEATBbHBIX CHUTYAllMil, HCCICAOBAHUS TOCTPOCHHBIX MOJIENEH,
WHTEPIPETAINN MTOTYICHHBIX PE3YJIbTATOB.

OCHOBHBIMH COJIEp’KAaTETLHBIMHU JIMHUSAMH y4eOHOTO Kypca «['eomeTpus» B
10-11 «xmaccax sBusworcs: «lIpsMble M IMIOCKOCTM B MPOCTPAHCTBEY,
«MHuororpannukn», «Tema Bpamienus’», «BekToppl U KOOpAWMHATHI B
MPOCTPAHCTBE», «JIBMKEHUS B MPOCTPAHCTBEY.

CdhopmymnupoBanHoe Bo PI'OC COO TtpebGoBaHME «yMETh OIEPUPOBATH
MOHATUSMIY», PEICBAHTHBIMU TEOMETPHHM Ha yriayOn€HHOM YpoBHE OOydeHUS B
10—-11 xnaccax, OTHOCUTCSI KO BCEM COJIEpaTEIbHBIM JIMHUSAM y4eOHOro Kypca, a
dbopMHpOBaHUE JIOTMYECKUX YMEHUH  pacmpeiensercs He TOJbKO 10
COJIepKaTEIbHBIM JTMHUSAM, HO U 10 TomaM oOydeHusi. Comepxanue oOpa3oBaHus,
COOTBETCTBYIOIIEE MPEAMETHBIM pe3ysibTaTaM ocBoeHHsi DenepanbHON paboueit
pPOrpamMMbl, pacnpelelEHHbIM MO TojJaM OOy4YeHHs, CTPYKTYpUPOBAHO TAKUM
00pa3zoM, 4TOObl KO BCEM OCHOBHBIM, MIPUHIUITUAIBLHBIM BOIIPOCAM 00yYarouuecs
oOpamjanuch HEOJHOKPATHO. ITO TO3BOJSET OpPraHUW30BaTh  OBJIAJICHUE
T€OMETPUYECKUMHU MOHSATHSIMHU ¥ HAaBBIKAMH TTOCJIEI0BATEILHO U TIOCTYIIATEIBHO, C
coOJTr0IeHreM TIPUHITUIIA TPEEMCTBEHHOCTH, & HOBBIE 3HAHUS BKIIOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKUX MPEACTABICHUN 00YyUYalOIIMUXCs, PACIIUPS U yriayOssis
e€, 00pa3yst NPOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexon k U3y4eHHUIO TEOMETPUH HA YTIYOJIEHHOM YPOBHE MO3BOJISIET:

co3math ycnoBus i auddepeHmuanuu  0OydeHHs, TOCTPOCHUS
UHAMBUAYAIbHBIX 00pa3oBaTeNbHBIX MPOTpaMM, O0O0ECNeYuTh YriyOnEHHOe
U3y4YeHUE T€OMETPUU KaK COCTaBIIAIOIICH yueOHoro npeamera «MaremMaTukay;

MOATOTOBUTH OOYYAIOMIMXCA K TMPOJOJIKEHUIO M3YyUYEHUS MATeMaTHKU C
yaéToM BBIOOpa Oynmymied mpodeccun, oOecreunBas MPEEeMCTBEHHOCTh MEXIY
o01uM 1 ipoeccroHaIbHBIM 00pa30BaHUEM.

Ha wusyuyenue yueOHoro kypca «['eomerpus» Ha yriayOJaEHHOM YpOBHE
otBoauTcs 204 yaca: B 10 kimacce — 102 gaca (3 gaca B Henento), B 11 kimacce — 102
yaca (3 yaca B HEJIeJIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

IIpsiMble M IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE ~ NIOHATHS  cTepeoMeTpud. Todka, mpsAMas, IUIOCKOCTD,
npocTpaHcTBO. IloHsTHE 00 aKCMOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPUU:
aKCHOMBI CTEPEOMETPHUH U CIEACTBUSA U3 HUX.

B3anmHOe pacnosiokeHHe MNpsMBIX B NPOCTPAHCTBE: IEPECEKAIOIINECH,
napajulesIbHble M CKpelMBarommecs npsMmble. [Ipu3Hakum cxpemmuBarommxcs
npsmeIx. [lapamiensHOCTh NPSMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: NapAJIJICIIbHBIC
IIPSIMBIE B IIPOCTPAHCTBE, NapAJICIIBHOCTD TPEX MPSAMBIX, APAJUIEIbHOCTD PSIMOU
U 1iockocTH. [lapamnenbHoe W IEHTpalbHOE NPOEKTUPOBAHUE, H300paKeHHE
¢uryp. OcHOBHbIE CBOWCTBAa MapalIeIbHOIO NpOoeKTUpoBaHUA. M300paxkenue
buryp B mapayiesbHON MPOEKUUHU. YTIbl C COHAIMPABICHHBIMH CTOPOHAMHU, yTOJI
MEXAy NPSAMBIMH B IPOCTPAHCTBE. [lapayienbHOCTh INIOCKOCTEN: NapalieIbHbIC
IIJIOCKOCTH, CBOWCTBA IapajijIeJIbHBIX IJIOCKOCTEH. IIpocrenmmue
IPOCTPAHCTBEHHbIE (GUTYphl Ha IUIOCKOCTH: TETpajAp, Napajulesienumnesn,
MIOCTPOCHHUE CEYCHHU.

[lepneHaAMKyYIJISIPHOCTD IPSIMOM U IJIOCKOCTH: MEPIICHINUKYJISIPHBIE NIPSIMBIE B
IIPOCTPAHCTBE, MNpsAMBIC MAPAJUICIBHBIE W NEPHCHAMKYJIAPHBIE K IIJIOCKOCTH,
IIPU3HAK NEPNECHAMKYJIAPHOCTH NPSIMOM M IUIOCKOCTH, TeOpeMa O IpsSMOU
NIEPIIECHIUKYJIAPHOU IIJIOCKOCTH. OpTtoronajibHOe IIPOEKTUPOBAHUE.
[leprieHIUKYISIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKH 10 IIJIOCKOCTH, PACCTOSTHUE
OT MNOpsAMOM 10  IUIOCKOCTH,  MpoeKuuss  (Gurypsl Ha  ILIOCKOCTb.
[lepneHAMKyJISIPHOCTD  IUIOCKOCTEWM: INpPU3HAK  INEPHEHAUKYJISIPHOCTH  ABYX
IocKocTer. Teopema o TpEX NEPNEHINKYISAPaXx.

Yriael B IPOCTPAHCTBE: YroJl MEXAY INPSMOW U INIOCKOCTBIO, JBYTPAaHHBIN
yIOJl, JUHEWHBIA YIOJI ABYTPAHHOTO yrila. TpEXrpaHHBIM MU MHOTOI'PDAHHBIE YTJIBI.
CBolicTBa IUIOCKMX YIJIOB MHOrorpaHHoro yria. CBolcTBa IUIOCKHMX U
JBYTPAaHHBIX YIJIOB TPEXIPAHHOrO yria. TeopeMbl KOCHHYCOB M CHHYCOB JJIA
TPEXTPAHHOIO YIia.

MHororpaHHuKHU

Bunabl MHOrOrpaHHHMKOB, pa3BEpPTKa MHororpaHHuka. Ilpusma: n-yronbHas
npusMa, psiMasi 1 HakJIOHHas MPU3Mbl, OOKOBasi U MOJHAsl IOBEPXHOCTh PU3MBI.
[Tapayuenenunesn, NpsSAMOYTOIBHBIA — IMMAapajuleNieNUMIE] W  €ro  CBOMCTBA.
Kparyaiime myTM Ha NOBEPXHOCTM MHOrorpaHHuka. Teopema Oiinepa.
[IpoctpanctBennas teopema I[ludaropa. Ilupammupa: n-yrombHas mnHupamuia,
npaBWibHas W yceu€HHas nupamuibl. CBoiicTBa péOep M OOKOBBIX TI'paHei
IIPaBUWIBHOW mnUpaMuibl. IIpaBuibHBIE MHOTOTPAaHHUKM: IPABWIbHAS IIPU3Ma U



IIpaBWIbHAs IHPAMMIA, NPABUIbHAA TPEYroJibHAs IHPaMHMAA W IPaBUIIbHBIN
TeTpadap, KyO. IlpeacraBieHue O MpaBUIBHBIX MHOTOIPAHHUKAX: OKTadJp,
JNOJEKadIp U UKOCAdIpP.

Bbruncnenue 31€MEHTOB MHOTOIPAHHUKOB: pEéOpa, JuaroHajld, YIJbl.
[Tnomanpe OOKOBOM MOBEPXHOCTH M IOJIHOM TOBEPXHOCTH MPSIMOW HPU3MBIL,
IUIOIIA/Ib OCHOBaHUM, TeopeMa O OOKOBOH IMOBEPXHOCTH MPSIMOW MPHU3MBIL.
[Tnomans OOKOBOM TOBEPXHOCTH U TOBEPXHOCTH MPABWIBHOM MUPAMMIBL,
TeopeMa O IUIOAAN YCEYEHHOU MMPAMUIBI.

CuMmmMmeTpuss B HPOCTPAHCTBE. OJEMEHTBI CUMMETPUM  IPABHIBHBIX
MHOTOIpaHHUKOB. CHMMeETpUs B IPAaBWIBHOM MHOTIOIDAHHMKE: CHMMETpUS
napajulesIenunea, CHUMMETPHUS IPABWIBHBIX NIPU3M, CHUMMETPHs IPABHIBHOU
IIAPAMUIBI.

BeKTopbI H KOOPAMHATHI B IPOCTPAHCTBE

[IoHsATHA: BEKTOp B NIPOCTPAHCTBE, HYJIEBOM BEKTOP, [UIMHA HEHYJIEBOTO
BEKTOPa, BEKTOPbl KOJUIMHEAPHBIE, COHANPAaBJIEHHBIE W IPOTUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PAaBEHCTBO BEKTOPOB. [[€UCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIUATAHHE BEKTOPOB, CYMMa HECKOJIbBKHX BEKTOPOB, YMHOXEHUE BEKTOpa Ha
gucyio. CBOKCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHs BEKTOPA HA YUCIIO.
[lonsiTHe KOMIUTaHApHBIE BEKTOPHI. IIpU3HAaK KOMIUIAaHAPHOCTU TPEX BEKTOPOB.
[IpaBwiio mapamnenenunena. Teopema O pasioKEHUM BEKTOpAa MO TPEM
HEKOMIUIaHApHBIM  BekTopaMm. lIpsmoyrompHasg  cucrtema  KOOpAMHAT B
npoctpancTBe. KoopauHatel BekTopa. CBsi3b MEXIy KOOPAMHATAMH BEKTOPA H
KOOpJIMHAaTaMH TOYEK. YTOJN Mexay BekTopaMu. CKalasipHOE IPOU3BEICHUE

BEKTOPOB.
11 KIIACC

Tesa Bpalmenus

[loHATHS: WIMHAPUYECKAs MOBEPXHOCTh, KOHHYECKas MOBEPXHOCTD,
chepudeckasi TMOBEPXHOCTh, OOpasyromue moBepxHocTed. Tema BpamieHHUS:
IIMHAP, KOHYC, YCEUYEHHBIH KOHYC, cdepa, mmmap. B3ammHoe pacronoxeHue
chepbl M IJIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3o0pakenue ten
BpallleHHusI Ha TUIOCKOCTH. Pa3BépTka munmHapa u koHyca. Cummetpust chepsl u
mrapa.

O6béM. OcHoBHbIE cBoiicTBa 00bEMOB Ten. Teopema 00 o00bEMe
OpSAMOYTOJIBHOTO Mapaiienenunena u cieactsust u3 He€. OO0bEM mpsMol u
HAKJIOHHOW NPU3MBbI, IWIMHIPA, TUpaMuabl 1 KoHyca. OO0BEM I1apa M mapoBOro
CerMeHTa.

KomOuHamu Tenm BpalieHuss U MHOTOTpaHHHKOB. [Ipu3Mma, BIucaHHas B
IIMHAP, ONHCaHHas OKojo IwuuHApa. llepeceuenne cdepbl u mapa ¢
wiockocteio. Kacanme mapa u cdepbl miockocteio. IloHsTHE MHOTOrpaHHHKA,



OMMCAaHHOTO OKOJO c¢epbl, cdepbl, BIMCAHHON B MHOTOIPAHHUK WM TEJO
BpAILICHUS.

[Tnomans MOBEPXHOCTH NMUIUHAPA, KOHYyCa, TUIOManas chepbl U €€ JacTew.
[Tomobue B mpocTtpancTBe. OTHOIIEHHWE OOBEMOB, IUIONIAACH IMOBEPXHOCTEH
nonoOHeIX ¢uryp. I[lpeoOpazoBanue mnomobusi, romoreTus. Pemienuwe 3amay Ha
IJIOCKOCTH € UCTOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoeHue ceueHnii MHOTOTPAaHHUKOB U TEJI BPALLICHUS: CEYEHUS IWJIMHAPA
(mapajmienbHO YW TEPHEHAMKYJISIPHO OCH), CEYeHHUs KOHyca (mapasuiesbHble
OCHOBAHUIO M MPOXOJSIINE Yepe3 BEPUINHY), CEUEHHUs 1Iapa, METOJIbI MOCTPOCHUS
CEUYEHHUI: METOJI CJIEIOB, METOJ BHYTPEHHETO MPOECKTUPOBAHHUSA, METOJ MEPEHOCA
CEKYIIEH TTOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

Bekropet B mpoctpaHctBe. Omnepauuyd HaJx BeKTopamMu. BekTopHoe
YMHOXKEHHE BEKTOpOB. CBOWCTBa BEKTOPHOrO YyMHOXEHUA. [IpsMoyronpHas
CHCTEMA KOOPAMHAT B IIpocTpaHcTBe. KoopauHatel BekTopa. Pasznoxenue Bekropa
no ©Oazucy. KoopanHATHO-BEKTOPHBIA METOJ MpPH PEUICHUH TeOMETPUUYECKHUX
3a7ad4.

JABHKEeHMSI B IPOCTPAHCTBE

JBrxenuss mpoctpaHcTBa. OTtoOpakenus. [[BuykeHUs U paBeHCTBO (UTYP.
OOmme cBoWCTBa NBWKCHWH. Bumbl JIBWKEHWN: TapayIeNbHBIA TEPEHOC,
LECHTPAJIbHAsT CUMMETPHS, 3€pKaJIbHAsA CHUMMETPHS, MOBOPOT BOKPYT IPSMOM.
[IpeobpazoBanus nonodus. [Ipsamas u cdepa Ditnepa.



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

JIMYHOCTHBIE PE3YJBTATDBI

1) rpaxxaanckoe BOCIMTAHKE:

c(hOpMUPOBAHHOCTD IPAKIAHCKON MO3UIIMKM O0YYAIOIIETOCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  WJI€HAa  POCCHUHCKOr0  OOIIecTBa,  MpEACTaBICHHE O
MaTeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUSA DPA3NIUYHBIX CTPYKTYp, SIBICHHIH,
NpoILeAyp TPaKIaHCKOro oOIecTBa (BBIOOPHI, OMPOCHI M JIPYroe€), yMEHHE
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTUTYTAMU B COOTBETCTBUM C HX
GYHKIUSIMHY 1 Ha3HAYCHUEM;

2) mnaTpuMoTHYECKOE BOCIIMTAHME:

c(hOpPMHUPOBAHHOCTh POCCUUCKON TPAXKTAHCKON HICHTUYHOCTH, YBAKCHUS K
MPOIIOMY M HACTOSIEMY POCCHUHCKOM MAaTEMATHUKH, EHHOCTHOE OTHOIIEHUE K
JOCTUKEHUSM POCCUHUCKUX MAaTEMaTUKOB U POCCUMCKON MaTEMaTUYECKON MIKOJIBI,
UCIIOJIb30BAaHUE DJTHUX JOCTIKEHHH B JAPYTrUX HayKax, TEXHOJOTrusX, cdepax
SKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

OCO3HaHUE AYXOBHBIX LIEHHOCTEH POCCHUICKOro Hapoja, chOpMHPOBAHHOCTh
HPABCTBEHHOI'O0 CO3HAHUS, 3THYECKOIO IMOBEACHUS, CBSI3aHHOTO C MPAKTHYECKUM
IIPUMEHEHUEM JOCTW)KEHUH HAyKM W JEATEIIBHOCTBIO YYEHOIO, OCO3HAHUE
JIMYHOTO BKJIa/1a B TOCTPOCHHUE YCTOMYUBOTO Oy TyIIEro;

4) 3cTeTHYeCcKOe BOCIIUTAHME:

ACTETUYECKOE OTHOIIEHUWE K MHPY, BKIIOYAs 3CTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, PEHICHUN, PacCy ACHUN, BOCIPUUMUYHBOCTD
K MaTeMaTHYE€CKUM acleKTaM Pa3IMYHbIX BUJOB UCKYCCTBA;

5) pusnyeckoe BocnuTaHue:

c(hOPMUPOBAHHOCTh YMEHUS TPUMEHATH MaTeMaTHYeCKUE 3HAHUS B
MHTEpecax 3/10pOBOro 1 0€30MacHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JI0pPOBBIO (3I0pOBOE MHUTaHUE, COATaHCHUPOBAHHBIA PEKUM 3aHITHHA U
OTJIbIXa, PEryJsipHast pU3nYecKasi aKTUBHOCThH), (PU3NUECKOE COBEPIICHCTBOBAHHE
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOM AEATEIBHOCTBIO;

6) Tpy1oBOE BoCIUTAHME:

TOTOBHOCTh K TpYyIy, OCO3HAaHWE IIEHHOCTU TPYAOTIOOUs, HHTEpeC K
paznuuHbiM  chepam  Mpo(ecCHOHANBHON  JNEATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ NPUIOKEHUSIMHU, YMEHHE COBEpILAaTh OCO3HAHHBIN BBIOOD
Oynymei mnpodeccu U peann30BbIBATH COOCTBEHHBIE KU3HEHHbIEC ILIAHBI,
FOTOBHOCTh M CIIOCOOHOCTh K  MareMaTH4eckoMy  OOpa3oBaHMIO U



caM000pa30BaHUIO HA TMPOTSHKEHUH BCEW JKU3HU, TOTOBHOCTh K AKTHBHOMY
YYaCTHUIO B PEIICHUU IPAKTUUECKUX 33/1a4 MaTeMaTUYECKOW HAMPABICHHOCTH;

7) 3K0JIOrH4ecKoe BOCIIMTAHHE:

c(hOPMUPOBAHHOCTh  DKOJIOTUYECKOW  KYJIbTYpbl, TOHUMAHUE BIIUSHUS
COIMAIbHO-?)KOHOMHUYECKUX MPOILIECCOB Ha COCTOSIHME MPUPOAHOU M COIMATbHON
Cpenbl, 0OCO3HAHUE TII00ATHHOTO XapaKTepa SKOJIOTHUECCKUX MPOOJIeM, OpUEHTAITUS
HA TIPUMCHCHHE MATeMAaTHYEeCKUX 3HAHWM I pemieHus 3amad B 00JacTu
OKpY>Kalollle Ccpefbl, MIAHUPOBAHUE IOCTYNKOB M OLEHKHM HUX BO3MOXHBIX
MOCJIEJICTBUM VISl OKPYKAIOUIEH CpeJibl;

8) HeHHOCTH HAYYHOr0 MO3HAHMS:

c(hOpPMHUPOBAHHOCT, MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH W  OOIIECTBEHHOW  MPAKTUKH, IMOHWMAaHUE
MaTEMaTUYeCKOM HayKd Kak cdepbl UYeTOBEHYECKOM AEesTEIbHOCTH, STaloB €€
pPa3BUTUSL W 3HAYMMOCTH JJIS pa3BUTUS UMBWIM3AIMH, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKON KyJIbTypoll KaK CpEJICTBOM IIO3HAHUSI MHDa,
TOTOBHOCTh OCYHIECTBIISITH TMPOEKTHYIO M HCCIEIOBATEIbCKYIO JEATEIbHOCTD
WHJMBUAYAJIbHO U B TPYMIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHMBEPCAJbHBbIE YUeOHbIE AeiiCTBUS

Bba3oBble Jjoruyeckue g1eicTBUA:

BBISIBJISAITH M XapPaKTEPU30BaTh CYIIECTBCHHBIE MPU3HAKKM MATEMATHYECKUX
00OBEKTOB, TIOHATHH, OTHOIICHWA MEXAY TNOHITHSAMH, (hopMyIupoBaTh
OTIpE/ICJICHUS] TIOHATUM, YCTaHABIIMBATh CYIICCTBEHHBIN MPU3HAK KiIacCU(UKAIINH,
OCHOBaHMUS JJIs1 000OIICHHS U CPAaBHEHUS, KPUTEPUHU MMPOBOJUMOI0 aHAIIN3A;

BOCIIPUHUMATh,  (opMyIupoBaTh ©  TPEOOPA3OBBIBATH  CYKICHHUS:
YTBEPAUTEIBHBIE U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIE U OOIIHNE, YCIOBHBIC;

BBISIBJISITH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3U U TPOTUBOPEUHS
B (akTax, JaHHBIX, HAOIIOJACHUAX U YTBEPXKACHUSAX, Mpeiaratb KpUTCPUH IS
BBISIBJICHUS] 3aKOHOMEPHOCTEW Y MPOTUBOPEUHIA;

JIeJIaTh BBIBOABI C HCHOJIb30BAHUEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX U
VHIYKTUBHBIX YMO3aKJIHOUECHUN, YMO3AKIIOUECHUH 10 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSITENIBHO JJOKA3aTEIbCTBA MATEMATHYECKUX YTBEPKACHUM
(IpsiMbIe ¥ OT TPOTUBHOTO), BBICTPAUBATh apTyMEHTAIINIO, IPUBOIUTH IPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBaTh COOCTBEHHBIC CYXKICHHUS U BHIBOJIBI;

BbIOMpaTh cmoco0 pelmieHuss ydeOHOW 3amayd  (CpaBHUBATh HECKOJIBKO
BAPUAHTOB  PEIICHWS, BBHIOMpATh HauOoJNiee TMOAXOAAIMHA ¢ yIETOM
CaMOCTOSTEJILHO BBIJICJICHHBIX KPUTEPUER).

ba3oBble uccienoBarelbCKue 1eMCTBUA:



UCIIONIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUNA WHCTPYMEHT IO3HAHMUS,
dbopMynupoBaTh ~ BOMPOCH,  (DUKCHpYIOIIME  MPOTHUBOpEYHE,  MpoOsIeMy,
yCTaHaBIMBaTh MCKOMOE U JaHHOE, (pOpMHUpPOBATH TUIOTE3Y, apryMEHTHPOBATH
CBOIO MO3UIINI0, MHEHHE;

IPOBOJUTH CAMOCTOSITENIbHO CIUIAHUPOBAHHBIN 3KCIIEPUMEHT, UCCIIEIOBAHNE
[0 YCTAHOBJICHUIO OCOOCHHOCTEI MaTeMaTHUECKOro 00bEKTa, SIBJICHUS, IpoIlecca,
BBISIBJICHHUIO 3aBUCUMOCTEN MKy OOBbEKTaMHU, SIBICHUSMH, POLIECCAMU;

CaMOCTOATENbHO (hOpMyTUpoBaTh 0OOOLICHUS W BBIBOJABI MO pe3yjbTaTaM
NPOBEAEHHOTO  HAOMIOJCHMSA, HUCCIEAOBAaHUS, OICHUBATh  JOCTOBEPHOCTD
HOJYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IIEHUI];

IPOrHO3MPOBATh BO3MOXHOE pa3BUTHE IIpOlLlecca, a TaKXKE BBIIBUTATH
MPEOJIOKEHUS O €T0 PA3BUTUU B HOBBIX YCJIOBHUSX.

Pa6ora ¢ unpopmanmeii:

BBISIBIISATH JI€UIUTH WHGOPMAIMY, TAHHBIX, HEOOXOIUMBIX IJIi OTBETa Ha
BOMPOC U JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMALIMIO U3 UCTOYHUKOB Pa3IMYHBIX THIOB, aHAJIM3UPOBATh,
CHUCTEeMAaTH3UPOBAaTh U HWHTEPIPETHPOBATH HHGOPMAIMIO PA3IMYHBIX BHAOB U
¢dbopm npencraBieHus;

CTPYKTYpUPOBaTh MH(POPMALNIO, NPEACTABIATh €€ B Pa3IUYHBIX (opMmax,
WLTIOCTPUPOBATH rpapuuecKy;

OLICHUBATD HaAEKHOCTD uHbopMaIuu o CaMOCTOSITETTEHO
c(OpMYIHPOBAHHBIM KPUTEPHUSIM.

KoMMyHMKaTHBHBbIE YHUBeEpPCAJIbHbIE YueOHbIE 1eiCTBUSA

Oo0menue:

BOCIIPUHUMATh U (POPMYJIMPOBATH CYXKJACHHUS B COOTBETCTBHH C YCIOBUSIMH U
HeaIMu  OOIIEHUs, SICHO, TOYHO, I'PaMOTHO BbIpaXkaTh CBOIO TOYKY 3pPCHUS B
YCTHBIX W IIMCBMCHHBIX TCKCTAaX, AaBaTb INOACHCHHA II0 XOI[y peIHeHI/IH 3aJa4u,
KOMMEHTHPOBATH MOJyYEHHBIN PE3yJIbTAaT;

B XOJIe¢ OOCYXKIIEHHS 3a/1aBaTh BOMPOCHI TIO CYIIECTBY OOCYXIAEMOI TEMBI,
npoOJIeMBbl, pelaeMol 3a7add, BHICKA3bIBaTh HWJICH, HAIICJICHHBIE Ha ITOMCK
pEIICHUS, COIMOCTAaBJISATh CBOM CYXKJICHHUS C CYXJICHHSIMH JPYTUX YYaCTHHUKOB
nuanora, oOHapy>KMBaTh Pa3jIM4Me M CXOJCTBO TMO3UIIUHA, B KOPPEKTHOU ¢opme
dbopMyIMpPOBaThH PA3HOTJIACHS, CBOM BO3PAKCHHUS,

MIPEICTABIIATh PE3YJIbTAThl PEIICHUS 3a/1aud, SKCIICPUMEHTA, MCCIICIOBAHUS,
MPOEKTa, CaMOCTOSTENIbHO BBIOMpaTh (opMar BBICTYIUICHHS C Y4ETOM 3ajaad
IIPE3CHTAlUN U 0COOEHHOCTEH ayIUTOPHH.

PeryasiTuBHbIe YHUBEPCAJIbHbIE YUeOHbIe TelCTBUS
Camoopranusanus:



COCTaBJIATH IUIAH, AJITOPUTM PEIICHHS 3a7a9d, BEIOMPATh CIIOCOO PEIICHUs C
y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apTyMEHTUPOBATH
U KOPPEKTUPOBATh BApUAHTHI PEIICHU ¢ y4ETOM HOBOM MH(OpMAIIUH.

CaMOKOHTPOJIb, IMOIHOHAIbHBIH HHTEJIEKT:

BJIQ/JIeTh  HaBBIKAMH  [MO3HABATEIbHOHW  pEeQUIeKCHH KaK  OCO3HAHHS
COBEPIIIAEMBIX JCHUCTBUN W MBICIUTEIBHBIX MIPOIIECCOB, UX PE3YJIbTATOB, BIIAJICTh
croco0aMy CaMOTIPOBEPKH, CAMOKOHTPOJSL TpoIlecca M pe3yibTaTa pelieHUs
MaTeMaTHYECKOH 3a1a4u;

NPEIBUIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYThH MIPH PEIICHUH 3a]1a4H,
BHOCHUTH KOPPEKTHBBI B JIEATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSATEIHCTB, JaHHBIX,
HAWJICHHBIX OMUOOK, BBIIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YJIbTATA TN U YCIOBUAM, OOBSICHATH TPUIHHBI
JOCTHKEHUSI WIIH HEJOCTHKEHUS Pe3yIbTaTOB JEATEIBHOCTH, HAXOIUTh OIINOKY,
JaBaTh OLIEHKY MPHUOOPETEHHOMY OIIBITY.

CoBMecTHAasI 1eTEJIbHOCTD:

MOHUMATh M KCTOJB30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBUIYTBHON
paboThl mpu pemeHnH Y4eOHBIX 3a7ad, TPUHUMATh IIEIh COBMECTHOU
JeSTEIIbHOCTH, TUTAHUPOBATh OPTraHU3aIlMI0 COBMECTHOW pabOTHI, pacmpenesiTh
BUIBI PpaboOT, IOTOBapHBATHCS, OOCYXAATh TIPOIECC W PE3yIbTaT paboTHI,
0000111aTh MHEHUS HECKOIBKHUX JTIOAEH;

y4acTBOBaTh B TPYNMNOBBIX (opmax paboThl (00CyxkaeHUs, OOMEH MHEHHMA,
«MO3TOBBIE IITYpMbI» H WHBIC), BBHINOTHATH CBOIO YacTh pabOThl U
KOOPIAMHHUPOBATh CBOM JEHCTBUS C JAPYTUMH WICHAMH KOMAaHJIbI, OIIEHHWBATh
Ka4yeCTBO CBOETO BKJIaJa B OOIIMH MPOIYKT MO KPUTEPUSIM, CHOPMYITHpPOBAHHBIM
YY9aCTHUKAMHU B3aUMOJICUCTBUSI.

ITPEAMETHBIE PE3YJIBTATDBI

K koniy 10 kinacca oGyyaroniuiicss Hay4uTCs:

e CBOOOJHO OIEPUPOBATH OCHOBHBIMHM TMOHSATUSIMH CTEPEOMETPUU TIpU
pellIeHNH 33124 ¥ MPOBEICHUH MAaTeMaTHYECKUX PacCyKICHU;

e TMPUMEHITh AKCHOMBI CTEPEOMETPUU U CIEACTBHUS U3 HHUX MPU PEUICHUU
reOMETPUUYECKUX 33/1a4;

e KJaccH(UIMPOBATh B3aUMHOE PACIIONIOKEHUE MPSIMBIX B MPOCTPAHCTBE,
IUIOCKOCTEH B MMPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEH B IPOCTPAHCTBE;

e CBOOOJHO OIEPUPOBATH MOHATHSAMHU, CBS3aHHBIMH C yIJdaMH B
IPOCTPAHCTBE: MEXIY MPSMBIMH B MPOCTPAHCTBE, MEXAY MPSIMOU U
IUIOCKOCTBIO;

e CBOOOJHO ONEPHPOBATH NOHATUSIMH, CBA3aHHBIMUA C MHOTOT DAHHUKAMU;



e CBOOOJHO pacMoO3HaBaTh OCHOBHBIC BHJBI MHOTOTPAHHHKOB (TIpH3Ma,
TUPAMH/IA, PSIMOYTOJIBHBINA TTapaJuIeIIeTUIeI, Ky0);

e KIAaCCH(PUIIMPOBATh  MHOTOTPDAHHUKH, BBIOMpAs  OCHOBaHHUS  JUIS
KJ1IacCu(UKaInH;

e CBOOOAHO OMNEpHUPOBATh TIOHATHUSAMHU, CBS3aHHBIMH C  CEUCHHEM
MHOTOT'PAaHHUKOB TUIOCKOCTHIO;

e BBHINIOJHSATH napasuiejbHoe, IIEHTPAILHOE u OpPTOTOHAIILHOE
NPOEKTUPOBaHUE (GUTYpP Ha IIIOCKOCTh, BBIMIOJIHATH M300pakeHus Quryp
Ha TUIOCKOCTH;

e CTPOUTH CEUYCHHS MHOTOTPAHHUKOB PA3IMYHBIMH METOJAaMH, BBITIOIHSITH
(BBIHOCHBIE) TIOCKHE YEPTSKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (PHTY:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIUHCIATH TUIOMIAAXM  TIOBEPXHOCTEH  MHOTOIPAaHHUKOB  (TIpHU3Ma,
MUpPaMHJIa), TEOMETPHUECKUX TeJl C MPUMEHEHHEM (GopMyT;

e CBOOOJHO ONEPHPOBATH MOHATUSIMH: CHMMETPHUSI B MIPOCTPAHCTBE, IICHTP,
OCb M IUIOCKOCTh CHMMETPHH, IIEHTP, OCb U IUIOCKOCTh CHMMETPHH
burypsr;

e CBOOOJHO ONEPUPOBATH MOHSATUSMHU, COOTBETCTBYIOIIMMH BEKTOpaM W
KOOpIMHATaM B IIPOCTPAHCTBE;

e BBINOJHSATH ICHCTBUS HAJ BEKTOPAMHU;

e pelmaTrh 3aJayd Ha JI0OKA3aTeJIbCTBO MATEMATUYECKUX OTHOIICHUU H
HaXO0XJICHUE TEOMETPUUYECKUX BEIMYUH, TPUMEHSS W3BECTHBIE METOIBI
IIPU PEIICHNN MaTeMaTHYeCKUX 3a7ad MOBHIIIEHHOTO U BBICOKOTO YPOBHSI
CJIOKHOCTH;

e TPHMCHITH MPOCTEHINIME TPOrpaMMHBIC CpPEICTBA M  DIJICKTPOHHO-
KOMMYHUKAITIOHHBIE CUCTEMBI MIPU PEIICHUH CTEPEOMETPUUECKIX 3a/1a4;

e WU3BIIEKAaTh, MPEOOPa30BBHIBATH W HWHTEPIPETHPOBATH HHPOPMAIUIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUUYECKUX (UTypax, TMpeACTaBICHHYIO Ha
geprexax U pUCYHKax;

e TPHMCHATH TOJYYCHHBIC 3HAHWSA HA MPAKTUKE: CpPaBHUBATh W
aHAJIM3UPOBATh peaJbHBIC CUTYAIlUH, TPUMEHSATh W3YYCHHBIC TOHATHS B
nporecce TIMOWCKAa PpelIeHWs] MaTeMaTH4ecKd  cQopMyIMpoBaHHON
npoOJIeMbl, MOJETUPOBATh pEANbHBIE CHTYallMH Ha SI3bIKE TEOMETPHH,
UCCIIEIOBATh MOCTPOCHHBIE MOJEIN C HCIOJb30BAHUEM T'€OMETPUUYECKUX
MOHATUN M TEOpeM, ammapara ajreOpbl, peraTh MPaKTUYECKHe 3a/aqd,
CBSI3aHHBIE C HAXOXKICHHUEM I€OMETPHUYECKUX BETHUHNH;

e UWMETh TPEJCTaBICHHUS 00 OCHOBHBIX JTalax pPa3BUTHS TEOMETPUU Kak
COCTaBHOM YacTu (yHIaMEHTa Pa3BUTHS TEXHOJIOTHI.

K konmy 11 kiacca oGyyaroniuiicss HAy4uTCs:



CBOOOZHO OMNEPUPOBATH MOHATUSAMH, CBSI3aHHBIMH C I[MUIMHIPUYECKOM,
KOHHYECKOH U CcepruecKoll TMOBEPXHOCTSIMHU, OOBICHITH CIIOCOOBI
MOJTyYEHUS;

ONEpUPOBAThH MOHATUSAMH, CBSI3aHHBIMU C TEJIAMM BpAILlEHUS: [WINHIPOM,
KOHYCOM, c(epoil u mapom;

pacrmo3HaBaTh Tejla BpalleHus (UMIUHAp, KOHYC, cdepa u map) u
OOBSCHATH CIIOCOOBI MOTYYSHHS T BPALLCHUS;

KJIaCCU(PUIIMPOBATH B3aUMHOE PACIOJI0KEHUE CPEPBI U MIIOCKOCTH;
BBIUUCIIATh BEJIWYMHBI AJIEMEHTOB MHOTOTPAHHMKOB W TEJ BpalICHMUS,
00BEMBI M IUIOIIAJIM MOBEPXHOCTEW MHOTIOI'PAaHHUKOB M TEJl BpaLICHMUS,
TreOMETPUUYECKUX TeJl C MPUMEHEHHEM (POpMyTT;

CBOOOZHO OMEpPUPOBATH MOHATUAMHM, CBSI3aHHBIMU C KOMOMHALMAMU TENl
BpallleHWss U MHOI'OIPAaHHUKOB: MHOTOTPaHHMK, BIMCAHHBIA B cdepy U
ONMCAaHHBIN 0KOJO chepsl, chepa, BIMUCAHHAS B MHOTOI'PAHHUK WM TEJIO
BpaIllCHNUS;

BBIUUCIISATH COOTHOIIECHUS MEXKY TUIOMIAIIMU TIOBEPXHOCTEH 1 00BEMaMu
IIOJOOHBIX TET,

n3o0paxkaTb u3ydaeMble (DUTYpPBI, BBHITIOJHATH (BBIHOCHBIE) ILIIOCKHE
YEepTE)KU U3 PUCYHKOB MPOCTBIX OOBEMHBIX (PUryp: BHUI CBEpXY, COOKY,
CHHU3Y, CTPOUTH CEUYCHHUS TEJ BPAIICHHUS;

U3BJIEKAaTh, WHTEPIPETHPOBATh M MPeoOpa3oBbIBaTh HH(POPMAIHIO O
IPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (QUrypax, TMpEeACTaBICHHYIO Ha
YepTeKax U pUCYHKaAX;

CBOOOZHO ONEPUPOBATH OHATHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJHATH ONEPAIMK HaJl BEKTOPaMU;

3aJ1aBaTh INIOCKOCTh YPaBHEHHUEM B JIEKapPTOBOI cUCTeMe KOOPAMHAT;
pelaTh TeOMETPUYECKUE 33/1a4M HA BBIYUCIICHUE YIJIOB MEXAY MPSIMbBIMU
U IUIOCKOCTSIMH, BBIUMCJIIEHHE PACCTOSHUN OT TOYKU 1O IUIOCKOCTH, B
IIEJIOM, Ha IPUMEHEHNE BEKTOPHO-KOOPAMHATHOTO METOA MPH PEIICHUH;
CBOOOAHO OMEPUPOBATh MOHSTUSIMH, CBSI3AHHBIMH C JBHKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKEHHUI;

BBIMOJHATh M300paKE€HUS MHOTOTPAHHUKOB M TeJl BpallleHUus MpU
NapajuleIbHOM — NEPEHOCE, LEHTPaJbHOW CUMMETPUH, 3€pKaJIbHOU
CUMMETPUH, IPU TOBOPOTE BOKPYT MPSAMOIL, MpeoOdpa3oBaHus MOA00MS;
CTPOUTH CEUYEHHs MHOTOIPAaHHUKOB U TEJ BpAILlEHUS: CEYCHHs IMIIMHIpPA
(mapanienbHO U NEPIEHAUKYIISIPHO OCH), CEYeHMs KOHYca (IapajulesbHble
OCHOBAHUIO U IPOXOASIINE YePE3 BEPIINHY ), CEUCHHUS 11apa;
UCIIOJIB30BaTh METO/bl IOCTPOEHUS CEUEHUI: METOJ CJEN0B, METOJ
BHYTPEHHET 0 MPOEKTUPOBAHMUS, METO]] IIEPEHOCA CEKYIIEH MI0CKOCTH;



JIOKa3bIBATh FT€OMETPUUYECKHUE YTBEPKIACHUS;

OPUMEHATh T€OMETPUYECKHe (aKThl IJISl PELICHUS CTEPEOMETPUUYECKUX
3a/1a4y, MPEANoJaralolIMX HECKOJbKO IaroB pEHIEHUs, €CIU YCIOBHS
NPUMEHEHHUS 3aJ]aHbl B IBHOM U HEABHOMU (hopMe;

pemiaTh 3aJa4d Ha JIOKa3aTeJbCTBO MAaTEMaTUYECKUX OTHOIICHUM U
HAXO0KJIEHUE T€OMETPUUECKUX BEIIHYNH;

IPUMEHATH MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHUKALIMOHHBIE
CUCTEMBI MU PELICHUH CTEPEOMETPUUECKUX 3a/1a4;

IPUMEHATH  IIOJyYCHHbIE  3HAHMS  Ha  IIPaKTUKE:  CPaBHMBATh,
aHAJIM3UPOBATh U OLICHUBATH PEAJIbHBIC CUTYALMH, IPUMEHATh U3YYCHHBIC
NOHATHUS, TEOPEMBI, CBOHCTBA B IMpOLIECCE IOUCKA PELICHUS
MaTeMaTHYecKu  CQOpPMYJIMPOBAHHOM  MPOOJIEMBI,  MOAEIUPOBATH
peanbHble CUTyallUH Ha S3bIKE I'€OMETPHUM, HCCIENO0BATH IOCTPOCHHBIC
MOJEIN C HCIOJIB30BAHUEM TIE€OMETPUYECKUX IIOHATUH U  TEOpEM,
anmapata anreOppl, pemaTh MNPAKTUYECKUE 3a7aud, CBSI3aHHBIE C
HAXO0KJIEHUEM F'€OMETPUYECKUX BEJIUYHH;

UMETh TPEJCTaBICHUS 00 OCHOBHBIX 3Talax pa3BUTHUS T€OMETPUH Kak
COCTAaBHOM 4acTu (yHaMEHTa Pa3BUTHs TEXHOJIOTHI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
Kosun4yecTBo yacos JJIeKTPOHHBIE
Ne HaumeHoBaHMe pa3iesioB M TeM (undgposbie)
n/n NPOrpamMMbl Bcero Konrpoaeupie  Tpakruteckue o0pa3oBaTte/ibHbIE
padoTsbI padoThI pecypenI
1 Bgenenue B crepeoMeTpHio 23 1
) B3anMHOE pacnonokeHue IpsiMbIX B 6 |
MIPOCTPAHCTBE
3 [TapamienbHOCTD IPSMBIX U IIJIOCKOCTEHN B 2
IIPOCTPAHCTBE
4 HepneHz[HIEynﬂpHocn, MNPSMBIX U )5
IJIOCKOCTEN B MPOCTPAHCTBE
VIl U pacCTOSHUS 16 1
MHororpaHHuKu 7 1
Bekrtopsl B mpocTpaHcTBE 12
g HOBTOPCHI/IG, 000011IeHNE U CHCTEMATHU3ALIM 5 )
3HaHUU
OBHIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 102 6 0




11 KIIACC

Kosn4yecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHme pa3iesioB M TeM (undposbie)
Ne ii/mn Konrpoabnbsie IIpakruueckue
NPOrpamMmsbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI pecypeni
1 AHanuTuyeckas reoMeTpus 15 1
) [ToBTOpeHwme, 0606H_I€Hlfe u 15 1
cucTeMaTru3anus 3HaHU I
O0BEM MHOTOTpaHHHKA 17 1
Tena BpaieHus 24 1
5 [Tnomaan MOBEPXHOCTH U O0BEMBI 9 1
KPYTJIBIX TeJ
6 JIBrKeHUS 5 1
. [ToBTOpeHwme, 0606H_I€Hlfe u 17 )
cuUcTeMaTru3anus 3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0







IHOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

Ne
n/n

Tema ypoka

KoauuecTBO 4acoB

Bcero

KoHnTpouabHble
padoThI

IIpakTH4eckue
padoThI

JlaTa
H3yUYeHust

DJIeKTPOHHbIE
undgposbie
oOpa3oBaTe/ibHbIE

pecypcebl

OcHOBHBIE IIpaBUIIa U300pAKEHUS Ha
PHUCYHKE MJIOCKOCTH, MapaJIENbHBIX
IPSMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

[TonsiTust crepeoMeTpun: TOUKa, Mpsimas,
IUIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIE
paBuiia U300paxKeHHsl Ha PUCYHKE
TUTOCKOCTH, MAPAIIJICIIbHBIX MPSIMBIX
(OTpe3KoB), cepeIMHBI OTpe3Ka

[ToHsATHS: TIepeceKaroIuecs MIOCKOCTH,
NIePECEKAIOIINECS MPSIMasi U TUIOCKOCTH;
MIOJTYIIPOCTPAHCTBO

[MonsTHS: TIEpECceKarOIIUECs MIIOCKOCTH,
NepECEeKAIOIINECs MPSMasi U TUIOCKOCTH;
MIOJTYIIPOCTPAHCTBO

MHororpaHHuKH, H300pakeHue
NPOCTEUIINX MPOCTPAHCTBEHHBIX UTYP,
HECYIIECTBYIOIINX 00BEKTOB

MHororpaHHuKH, H300pakeHue
NPOCTEUIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIUX O0OHEKTOB

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE




CJIICACTBHUA U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
CJEICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
cienctBus U3 HuX. CriocoObl 3a1aHUs
IPSIMBIX U TJIOCKOCTEH B MPOCTPAHCTBE.
O06o03HaueHUs TIPSMBIX U IJIOCKOCTEH

10

N3o00pakeHne ceueHnid MIpaMuibl, Ky0a u
MPU3MBI, KOTOPBIE TPOXOAT Uepe3 uxX
pé6pa. N3o0paxeHue nepeceueHus
MOJTYYEHHBIX IIOCKOCTEH. PackpammBanue
MOCTPOCHHBIX CEYEHUN Pa3HBIMU [IBETAMHU

11

N3o00pakeHne ceueHni MupaMuibl, Kyoa u
MPU3MBI, KOTOPBIE TPOXOAT Uepe3 uxX
pé6pa. N3o0paxeHue nepeceueHus
MOJTYYEHHBIX IIOCKOCTEH. PackpammmBanue
MOCTPOCHHBIX CEYEHUN Pa3HBIMU [IBETAMU

12

N3o00pakeHrne ceueHni MupaMuibl, Kyoa u
MPU3MBI, KOTOPBIE TPOXOAT Uepe3 uxX
pé6pa. N3o0paxeHue nepeceueHus
MOJTYYEHHBIX IIOCKOCTEH. PackpammBanue
MOCTPOCHHBIX ceueHuu Pa3HbIMHU [IBETAMU

13

N3o00pakeHne ceueHni MIpaMuibl, Kyoa u
MPU3MBI, KOTOPBIE TPOXOAT Uepe3 UxX
pé6pa. N3o0paxeHue nepecedeHus
MOJTYYEHHBIX IIOCKOCTEH. PackpammmBanue
MOCTPOCHHBIX ceueHuu Pa3HbIMHU [IBETAMU

14

Meton cnenoB sl TOCTPOSHUS CEUSHUH




15

Mertopn ciie1oB AJis MIOCTPOCHUS CEUCHUM.
CBolicTBa epeceyeHuil MPSIMbIX U
IJIOCKOCTEMN

16

Mertopa cieoB Ui HOCTPOCHUS CEUEHUI.
CBolicTBa IepecedeHn MPSIMBIX U
IJIOCKOCTEMN

17

[TocTpoenue ceueHuit B mupamuze, Kyoe
no TpéM Toukam Ha pébpax. Coznmanue
BBIHOCHBIX I-If':l')Tf’,‘)KGI\/‘I M 3aI1MCh 11aroB
MOCTPOEHUS

18

[TocTpoenue ceueHuii B mupamuze, Kyoe
o TpéM ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX qepTemeI‘/i M 3aI1MCh HI1aroB
MOCTPOEHUS

19

[TocTpoenue ceueHuit B mupamuze, Kyoe
o TpéM ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX YEpPTEKEH U 3aIlnCh IIaroB
MOCTPOEHUS

20

[TocTpoenue ceueHuit B mupamuze, Kyoe
o TpéM ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX YEepPTEKEW U 3aIlUCh 111aroB
MOCTPOEHUS

21

[ToBTOpeHue manumerpun: Teopema o
MPOMOPLUOHANIBHBIX oTpe3kax. [logolOue
TPEYroJIbHUKOB

22

IToBTOopenue nnanumerpun: Teopema
Menenas. PacdyeTsl B ceueHUSIX Ha
BBIHOCHBIX uepTexxax. Mcropus pa3Butus
IUTAHUMETPUH U CTEPEOMETPUN




23

KonTpoabHas padora "AKCHOMBI
p p
crepeoMerpun. Ceuenus"

24

B3anMHOE pacnoniokeHue IpsIMbIX B
npoctpadcTBe. CKpeluBaroIuecs
npsimble. [Ipru3Haky cKkpeluBaromumxcs
npsiMbIxX. [lapannenbHble npsMele B
HPOCTPAHCTBE

25

Teopema o CylIeCTBOBAHUU U
€JUHCTBEHHOCTH IIPSIMOM MapalIeIbHOU
JAHHOM TIPSIMOM, IPOXOIALIECH Yepe3 TOUKY
MIPOCTPAHCTBA U HE JIEKAIEH HA JaHHOU
npsMoii. Jlemma o nepeceyeHnn
NapaJuIeIbHBIX MPSAMBIX INTIOCKOCTHIO

26

[TapamensHOCTB TpeX HMpsiMbIX. Teopema o
TpEX MapauIeNIbHBIX NPsAMBIX. Teopema o
CKPELIUBAIOIIMXCS MPSAMBIX

27

[NapamtensHOE IPOEKTHPOBAHHE.
OcHOBHBIE CBOWCTBA MapauIeIbHOTO
NpOeKTHpOBaHus. M300paxkeHne pa3HbIX
¢uryp B napasuieabHON MPOEKIUN

28

[lenTpanbHast MpoeKIUs. YTOII ¢
COHaIpaBJICHHBIMU CTOPOHAMU. VYroa
MEXAY IPSAMBIMU

29

3amaun Ha TOKAa3aTeILCTBO U
HCCIIEOBaHNE, CBA3AHHEIC C
PacCIOIOKEHHUEM TIPSIMBIX B IIPOCTPAHCTBE

30

[ToHATHS: mapaIeIbHOCTD NPSMOU U
IUIOCKOCTH B npocTpaHcTse. [Ipu3Hak
NapaJuIeIbHOCTH MPSIMOU U TUIOCKOCTH.




CBolicTBa NapauIeIbHOCTH NPSIMON U
IUTOCKOCTH

31

I'eomeTpuueckue 3a1auy Ha BBIYNUCIECHHUE U
JI0Ka3aTeIbCTBO, CBA3AHHBIE C
NapajuIeIbHOCTBIO MPSAMBIX U INIOCKOCTEN
B IIPOCTPAHCTBE

32

[TocTpoeHune cedeHuns, NPOXOIAIIEro Yepes
JAHHYIO IIPSIMYIO Ha 4EpTEkKe U
[apaJuIeIbHOrO APYroy npsimoil. Pacuér
OTHOILLIEHUN

33

[MapannensHas MPOEKIIHs, TIPUMEHEHUE
IUTSL IOCTPOCHHS CEUCHUH Ky0a n
napauienenunena. Ceoicraa
napajjieJicnmIcaa U Npru3Mbl

34

[TapannensHbie 1ockocTH. [Ipu3Haku
napajuIebHOCTU JABYX TIOCKOCTEH

35

Teopema 0 napauieIbHOCTH U
€MHCTBEHHOCTH IJIOCKOCTH, TPOXOASIIEH
yepe3 TOUKY, He MPUHAAJIeKAIYI0 JaHHON
IUIOCKOCTH U CIIEICTBUS U3 HEE

36

CBolicTBa napauleabHbIX IUNIOCKOCTEN: O
NapajuIeIbHOCTH MPSIMBIX I1EPECEUEHUS
IpY TIEPEeCeUeHH! ABYX MapaulebHbIX
MIJIOCKOCTEN TpeThen

37

CBoiicTBa mapaiesbHBIX MIIOCKOCTEH: 00
OTpPE3Kax MapaJlICIbHBIX IMPSIMBIX,
3aKTIOUEHHBIX MCKAY MnapaljiCJIbHbIMA
IUIOCKOCTSIMHU; O TIEPECEUCHUH TPSIMOHA C
JBYMSI TIApaJlICIbHBIMH TUIOCKOCTSIMA




38

[ToBTropenue: Teopema [ugaropa Ha
IUIOCKOCTH

39

[ToBTOpEHUE: TPUTOHOMETPHUSL
IIPSIMOYT'OJIBHOTO TPEYTOJIbHUKA

40

CBoiicTBa Ky0a v MPSIMOYTOJTLHOTO
napasuiesienumne1a

41

Brrurcnenue UIMH OTPE3KOB B KyOe U
MPSIMOYTOJIBHOM IapajuieIenuIe e

42

[leprieHAUKYIAPHOCTD NPSMOU U
mockocty. [Ipusnak
NEPIEHAUKYJISIPHOCTH IIPSIMOMN U
IIJIOCKOCTH

43

[leprieHAMKYISIPHOCTH IPSAMOU 1
mockoctu. [Ipuznax
NEePHEHANKYISIPHOCTH MIPSIMOM U
MJIOCKOCTH

44

Teopema o CyllleCTBOBAHUU U
€IMHCTBEHHOCTH MPSIMOH, TPOXOIAILIECH
yepe3 TOUKY MPOCTPAHCTBA U
NEPIEHANKYJIIPHOHN K INIOCKOCTH

45

[110cKOCTH ¥ NepIEHAUKYISIPHbIE UM
IpsIMble B MHOTOTPaHHHUKAX

46

[ImockocT U NepHeHANKYIIPHbIE UM
IPsIMbIE B MHOTOI'PaHHHUKAX

47

[lepnieHauKysIp ¥ HAKJIOHHAS.
[TocTpoenue nepneHuKyIspa U3 TOUKU Ha
IPSIMYIO

48

[leprienquKynap U HAKIOHHAS.




[TocTpoenue nepneHuKyIspa U3 TOUKU Ha
IpAMYIO

Teopema 0 TpEX nEpHEHAUKYISIPAX

49
(mpsimast u oOpaTHast)

50 Teopema o Tp€X mepneHANKYISIpax
(npsimast u oOpaTHas)

51 YTrois Mexay CKpelUBaOIUMUCS
PSAMBIMU
[Touck neprneHuKyIIpHBIX NPSIMBIX C

52 MOMOUIbIO NEPIEHANKYIISAPHBIX
IJIOCKOCTEMN

53 OpTOroHaJIbHOE MTPOCKTUPOBAHUE
[Toctpoenue ceuenuii kyba, MpU3MBI,

54 IIPaBUIILHOM MUPAMUBI C IIOMOLIBIO
OPTOTOHAJILHOW MPOEKIUU
[Toctpoenue ceuenuii kyba, MpU3MBI,

55 MPAaBWJIBHON UPAMHUJIBI C TIOMOLIBIO
OpPTOrOHAJILHOM IIPOEKIUU
CuMMeTpus B IPOCTPAHCTBE

56 OTHOCHUTEIIBHO IT0cKoCTHU. ITnockocTn
CUMMETPHUI B MHOTOTpaHHHUKAX

57 [Ipr3Hak nepneHauKyJISpHOCTH IPSIMON 1
IJIOCKOCTH KaK CIIEJCTBUE CUMMETPUHI

53 IIpaBunibHBIE MHOTOTpaHHUKU. Pacyér
PacCTOSIHUI OT TOYKH JI0 IJIOCKOCTH

59 [IpaBuiibHBIE MHOTOTPAaHHUKH. Pacuér
PacCTOSHUI OT TOYKH JI0 IJIOCKOCTH

60 CnocoObl ONyCTUTh MEPIICHIUKYISPBI:




CUMMCTpPUs, CABUT TOYKH I10
napasuieIbHON MPSAMOM

61

CaBur no HenapamieabHON IPSIMOH,
U3MEHEHUE PACCTOSHUN

62

KoHnTtponbnas padota "B3anmuoe
pacnoiokeHue MPSAMBIX U IUIOCKOCTEH B
npocTpaHcTBe"

63

[ToBTOpEeHME: yron Mexay NpsSMbIMU Ha
IUIOCKOCTH, TPUTOHOMETPHSI B
MIPOM3BOJILHOM TPEYTroJbHUKE, TeOpeMa
KOCHHYCOB

64

[ToBTOpEeHuE: yrom Mexay
CKPEIIHBAIOIIUMUCS IPSIMBIMU B
IIPOCTPAHCTBE

65

I'eomeTprueckre METObI BBIYUCICHUS
yria Mexay IpsIMBIMU B MHOTOIPaHHUKAX

66

JByrpanHubiii yroj. CBONCTBO JUHEHHBIX
YIJI0B IBYTPAHHOTO yTia

67

[lepnenaukynspHeie niaockoctu. CBoOMCTBa
B3aMMHO NEPIEHAUKYIAPHBIX JIOCKOCTEN

68

[Ipu3Hak nepneHauKyIsIpHOCTH
IJIOCKOCTEM; TeopeMa O IPsIMOK
[IEPECEUCHHUS IBYX IUIOCKOCTEH
NEPNEHANKYIISIPHBIX TPEThEH MIIOCKOCTH

69

[IpsiMoyrobpHBII Napauienenunesn; Kyo;
U3MEPEHHUs], CBOUCTBA MPIMOYTOJIbHOTO
napajuienaenumnena

70

TeopeMa 0 AHaroHa MPSIMOYTOILHOTO




napajjejacnuicaa u CJICACTBUC U3 Hee

71

CrepeoMeTpHuueckre U MpUKIIaTHbIe
3a/1a4i, CBSI3aHHBIE CO B3aUMHBIM
PaCIIOIOKEHUEM MIPSMBIX U IJIOCKOCTH

72

[ToBTOpEHME: CKpeLUBaIOLIUeCs MpsMBbIe,
napasuieJbHble MIIOCKOCTH B CTaHJapTHBIX
MHOTOTpaHHHKaX

73

[Tapa mapanienbHbIX IIOCKOCTEN HA
CKPEIIHUBAIOIINUXCS PSIMBIX, PACCTOSTHHIE
MEX1y CKPEIIUBAIOIIUMUCS IPSIMBIMU B
MPOCTBIX CUTYAIUSIX

74

PaccTosiHue OT TOYKHU 10 TIOCKOCTH,
paccTostHAe OT MPSMOM J0 TUIOCKOCTH

75

Beruucnenue paccTosHUN MEXIY
CKPELIUBAIOIIMMHUCS IIPSIMBIMU C
MIOMOILBIO TIEPIEHAUKYIISPHOM INIOCKOCTH

76

TpéxrpaHHblil yroJi, HEpaBEHCTBA JJIs
TpexrpanHbixX yrioB. Teopema I[Tudaropa,
TCOPCMbI KOCMHYCOB U CHHYCOB IJIA
TPEXTPAHHOTO yIJia

77

DIeMeHTHI ChEePUIECKON TeOMETPHH:
reoJIe3nYecKue JIMHUU Ha 3emiie

78

KonrtponsHas pabora "Yrisl u
paccrostHus"

79

Cucremartu3zanus 3HaHul "MHOrorpaHHUK
U €T0 2JIEMEHTHI"

80

[Tupamuga. Buasl nupamua. [lpaBunsaas
nipamMuIa




[Ipusma. IIpsAmas 1 HaKJIOHHAS IPU3MBI.

81 [IpaBunbHas npuzma !

%) [Ipsimoit napaienenunen, 1
MPSIMOYTOJIBHBIN MapauieNenuries, Kyo

23 Brinykibsie MHOTOrpaHHuKd. Teopema |
Ditnepa
Brinykiibie MHOrorpannuku. Teopema

84 Oiinepa. [IpaBuibHbIE U OTYNPABUIIbHBIC 1
MHOTOTPaHHUKHU

85 KonTtponesHas padota "MHororpanHUKN" 1

26 [TonsiTe BeKTOpa Ha MJIOCKOCTH U B 1
MPOCTPAHCTBE

87 CyMMa BEKTOpOB 1

88 Pa3zHoCTh BEKTOPOB 1

89 [IpaBusno napanienenumnena 1

90 YMHOXEHHE BEKTOPA Ha YUCIIO 1
Paznoxxenue BekTopa 1o 6azucy Tpéx

91 BEKTOPOB, HE JISKAIIUX B OJHOMN 1
TJIOCKOCTH

92 CkansipHO€ NMpOU3BEICHNE 1

93 Boruncnenue yria Mex1y BEKTopaMu B 1
MPOCTPAHCTBE

94 [Ipocreiimue 3a1aumn ¢ BEKTOpaMu 1

95 [Ipocreiimue 3anauun ¢ BEKTOpaMu 1

96 [Ipocreiinue 3a7a4u ¢ BEKTOpaMu 1

97 [Ipocreiimue 3anauun ¢ BEKTOpaMu 1

98 O00011eHre U cUCTEMaTU3ALNS 3HAHUN 1




99 O0o01IeHre U crucTeMaTu3alus 3HaHu ! 1
100 HroroBasi koHTpOIbHAs paboTa 1
101 Hrorosas kKoHTpoOJbHASA paboTa 1
102 O06o01IeHre U crucTeMaTu3anus 3HaHu! 1
OBIIEE KOJIMYECTBO YACOB I1O 102

ITPOTPAMME




11 KIIACC

Kosn4yecTBo yacoB DJIeKTPOHHbIE
Hara undgposbie
Nen/m Tema ypoka Konrtpoabubie IIpakTuueckue
Bcero U3ydeHusi o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypchl
| [ToTOpenue Tembl "KoopauHaTel BEKTOpa |
Ha IJIOCKOCTH U B IPOCTpaHCTBE"
) [ToBTOpenue tems! "CkanspHoe 1
MPOU3BEJICHUE BEKTOPOB"
3 [ToBTOpenue Tems! "Boruncienue yria |
MEXly BEKTOpaMH B IIPOCTpaHCcTBE"
4 IToBTOpeHue Tembl "YpaBHEHHE IPSIMOM, |
MPOXOJIAIIEH yepe3 ABE TOUKH"
5 YpaBHEHHE IIOCKOCTH, HOPMaJlb, 1
YpaBHEHHUE MJIOCKOCTH B OTPE3Kax
6 YpaBHEHHE IIOCKOCTH, HOPMaJIb, 1
ypaBHEHHUE TJIOCKOCTH B OTPE3Kax
7 BektopHoe npousBenenne 1
2 JIuneliHbIE HEPABEHCTBA, JIMHEITHOE 1
porpaMMHupOBaHUE
9 JIvuHeitHbIe HepaBEHCTBA, JTUHEITHOE |
porpaMMHUpOBaHUE
10 AHaMTUYECKHE METO/IbI pacyéTa yria |
MEXIy NPSMBIMU B MHOTOTPaHHUKAX
1 AHaIMTUYECKHE METO/IbI pacuéTa yria |
MEXY IJIOCKOCTSIMU B MHOTOTpaHHUKAX
12 dopmyiia pacCTOSIHUA OT TOYKH 10 1




IJIOCKOCTU B KOOpAWHATAX

HaxoxaeHne paccTosiHUNA OT TOYKHU 10

13
TUTIOCKOCTH B KyOe

14 HaxoxaeHne paccTosiHU OT TOUYKHU 10
IUIOCKOCTH B NMPaBUJILHON TUPAMUJIE

15 KonrtponpHas pabota "AHanuruueckas
reomerpus”

16 CeueHnsi MHOTOTPaHHUKOB: CTaHAApTHBIE
MHOTOI'PaHHUKHU

17 CedeHuss MHOTOTPAaHHUKOB: METO/T CIIEA0B
CeueHust MHOTOTPAHHUKOB: CTaHAAPTHHIE

18 IUIOCKOCTH, ITEPECEUEHUS IPAMBIX U
IJIOCKOCTEMN

19 [TapamienbHble TPSIMbIE U TNIOCKOCTHU:
napajuiebHble CEUCHUs

20 [TapamnenbHbie TPSIMbIE U TNIOCKOCTHU:
pacu€T OTHOUIECHUI
[TapanenbHble IpsIMbIE U JIOCKOCTH:

21 YTIIbI MEXKY CKPELIUBAIOIIUMUCS
PSIMBIMU
[lepnieHauKyNApHBIE IPSIMBIE U

” IUIOCKOCTH: CTaHJAPTHBIE Mapbl
NepHEHANKYIISIPHBIX MIOCKOCTEN U
MPSIMBIX, CHMMETPUHA MHOTOIPAHHUKOB
[lepnieHauKyNApHBIE IPSIMBIE U

23 MJIOCKOCTH: TEOpEMaA O TpeX
NepHeHANKYIISpax

24 [leprieHAMKYISIpHBIE TPSIMBIE U




IIJIOCKOCTHU: BBIYUCJIICHUA OJIMH B
MHOI'OI'paHHHUKaXx

25

[ToBTOpeHue: momanu
MHOTOYTOJTBHUKOB, (JOPMYIIBI JIS
IoIaiel, cooopakeHus moa00us

26

[ToBTOpEHME: TIIOIIAAN
MHOTOYTOJILHUKOB, (DOPMYJIBI IS
Iomaiel, cooopakeHus moao0us

27

[ToBTOpEHME: TIIOIIAAN
MHOTOYTOJIBLHUKOB, (POPMYJIIBI 15
TJI0MAeH, COOOpaKeHUsI O 100M s

28

[Inomany ceyeHU MHOTOIPAHHUKOB:
IUIOLIAIA TOBEPXHOCTEN, pa3pe3aHus Ha
YacTH, COOOpaKEHUS 1O 100MsI

29

[Inomany ceyeHU MHOTOIPAHHUKOB:
IJIOLIAU ITIOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaxeHUsI MOJ00uS

30

Kontponbnas padota "TloBTopenue:
MHOTOTpaHHHUKH, CEYEHUSI
MHOTOTpaHHUKOB"

31

O0BEM Tema. O6beM IPSIMOYTOJILHOTO
napaJiesenumne1a

32

3anmaun 00 yaBOeHUHU Ky0a, 0 KBaApaType
Ky0a; O TPUCEKIINH yIJia

33

CrepeoMeTpHUECKHe 3a/1a9H, CBSI3aHHBIC C
00BEMOM MPSAMOYTOIIBHOTO
napaJuiesenuneaa

34

[Ipuknagabie 3aa41, CBSI3aHHBIE C




BBIYUCIIEHHEM 00BEMA IPSIMOYTOJIBHOTO

napasuiesienumne1a

35 O06BEM npsMON TIPU3MBI

16 CrtepeoMeTpHUecKUe 3a]Jaul, CBSI3aHHbIE C
BBIUHCIICHHEM 00bEMOB MPSIMON PU3MBI

37 [Ipuknanuelie 3a7a4n, CBsI3aHHbBIE C
00BEMOM MPSIMON TTPU3MBI
Boruncnenne 06bEMOB Tell ¢ TOMOIIbIO

38 omnpenenénHoro uHTerpana. O0bEM
HAKJIOHHOM IPU3MBI
Boruncnenue 060bEMOB TeN ¢ TOMOIIBIO

39 onpenenéHHoro uHaTerpanga. Oopém
MUPAMUIBI

40 ®opmyina 00béMa mupamuiel. OTHOIIEHHE
00bEMOB MUPaMHU/T ¢ OOIITUM YTIIOM

41 ®opmyina 00béMa mupamuiel. OTHOIIEHUE
00BEMOB MUPaMH/] C OOLIUM YTIIOM

4 CrepeoMeTpHuecKre 3aJa4l, CBSI3aHHbIE C
00BEMaMU HAKIIOHHOM MPU3MBbI

13 CrepeoMeTpuuecKue 3aJ1auu, CBI3aHHBIE C
00BEMaMH TTUPAMHUTBI
[Ipuknanueie 3agaun mo Teme "OO0bEMBI

44 Ten", CBA3aHHbBIE C 00BEMOM HAKJIOHHOM
MPU3MBI

45 [Tpuknagaeie 3agaun 1Mo Teme "OObEMBI
Ten", CBSI3aHHBIE C 00BEMOM MUPAMHUIBI

46 [Ipumenenue 06bEMOB. Beruncienue

PaCCTOSAHUA N0 IMIOCKOCTH




KonTponsHas padora "O0bEM

47 MHOTOTpaHHUKA"
unuuapuyeckasi MOBEPXHOCTb,

48 o0pa3yronue MUINHIPHISCKON
MOBEPXHOCTHU

49 Humuaap. [psimoit KpyroBou HUIUHID.
[Tnomane MOBEpXHOCTH LIMWIUHIPA

50 Konunyeckas moBepxHOCTh, 00pasyroliue
KOHUYECKOU MmoBepXHOCTH. KoHyc

51 CeueHune KOHYCa MIOCKOCTBIO,
napajuieIbHON MIOCKOCTH OCHOBaHUS

57 VYceu€nnsiii konyc. M3o0paxkeHue
KOHYCOB U YCEUEHHBIX KOHYCOB

53 [Tnomaas GOKOBOY MOBEPXHOCTH U
MOJTHOM MTOBEPXHOCTH KOHYCA

54 [Tnomaas GOKOBOY MOBEPXHOCTH U
IIOJIHOW ITOBEPXHOCTH KOHYCa
CrepeoMeTrpuueckre 3aauu Ha

55 JIOKa3aTeIILCTBO U BEIYHCIICHHE,
MOCTPOEHUEM CEUEHUH IUINH/pA, KOHYCca
CrepeoMeTrpuueckre 3aauu Ha

56 JIOKa3aTeIILCTBO U BEIYHCIICHHE,
MOCTPOCHUEM CEUYECHUN UIMH]pPA, KOHYCa

57 [Ipuknanuelie 3a7a4n, CBsI3aHHbBIE C
UWIUHAPOM

58 [Tpuxnanublie 3a1a4u, CBSI3aHHBIE C
UWIUHAPOM

59 Cdepa u map




60

[Mepeceuenue chepsl u mapa ¢
iockocThio. Kacanue mapa u chepbl
TUTOCKOCTBI0. Bu u n300pakenue mapa

61

[lepeceuenue chepsl u mapa ¢
iockocThio. Kacanue mapa u chepbl
IUIOCKOCTBI0. Bua u n3o6paxkenue mapa

62

VYpaBuenune chepsl. [Inomans chepst u eé
yacreu

63

Cummetpus cdhepsl U mapa

64

CrepeomeTpuuecKue 3aau Ha
J0Ka3aTCjIbCTBO U BBIYUCIICHUC,
CBsI3aHHBIE CO cPpepoit U IapoM,
MIOCTPOCHHUEM MX CEUSHHI TUIOCKOCTHIO

65

CrepeomeTpuuecKkue 3aau Ha
J0Ka3aTCjIbCTBO U BBIYUCIICHUC,
CBsI3aHHBIE CO CPpepoit U IapoM,
MOCTPOCHUEM UX CEYCHHI MIO0CKOCTHIO

66

[MpuknaaHbie 3313491, CBSI3aHHBIE CO
cdepoit u mapom

67

[ToBTOpEHME: OKPY)KHOCTH Ha TIOCKOCTH,
BBIYHCJICHHS B OKPY>KHOCTH, CTaHIapTHBIC
mogo0ous

68

Pazauunsie KOM6I/IHaI_[I/II/I TCJI BpallICHUA U
MHOI'OI'paHHHUKOB

69

3anaun 1o reme "Tena v MOBEpXHOCTH
BpaiueHus"

70

3agaun no Teme "Tena 1 MOBEPXHOCTH
BpaieHus"




71

KonTtponeHnas pabota "Tena u
MMOBEPXHOCTHU BpalieHus"

72

O06béMm nunuHIpa. Teopema 06 00bEMe
MpAMOTo HUJINHApPA

73

Brrunciienne 00bEMOB TeIT C ITOMOIIHIO
onpenenéHHoro uHaTerpaiga. Oopém
KOHYyCa

74

[Tnomaay OOKOBOM M ITOJTHOM
MOBEPXHOCTH KOHYCa

75

CrepeomMeTpuiecKue 3aJ1auu, CBI3aHHBIE C
BBIUHCIICHHEM 00BEMOB IMIIMHIPA,
KOHYCa

76

[Tpuknagaeie 3agaun 1o Teme "OO0BEMBI 1
IJIOIA M TTOBEpXHOCTEN Ten"

77

OO0BEM 1Iapa ¥ MapoBOTro CEKTOpa.
Teopema 06 o6BvEMe mrapa. [Tnomans
chepsl. CTepeoMeTprUUYECKUE 3a1a4H,
CBSI3aHHBIE C BEIYMCIIEHHEM 00BEMOB
nrapa, mapoBOT0 CETMEHTA M IapOBOTO
CeKTopa

78

[Tpuknagaeie 3agaun 1o Teme "OO0BbEMBI
Ten", CBSI3aHHbIE C 00BEMOM II1apa u
iomapio ceprl. COOTHOIICHUS MEXKIY
TUTOMIAISIMU TTOBEPXHOCTEN U 00bEMaMHU
MOTOOHBIX TeN

79

[TonoGHBIC TENa B TPOCTPAHCTBE.
N3menenne o0bEéMa npu mogo0ouu.
CrepeoMeTpHUECKHE 3a]]a4H, CBI3aHHBIC C




BBIYMCIICHUEM 06’béMOB TCI U HJIOH_IaI[ef/i
MMOBEPXHOCTEH

80

KontponsHas padota "[1nommanu
MOBEPXHOCTH M 00BEMBI KPYTIIBIX Tel"

81

JBmwxenus npoctpancTBa. OTOOpakeHHS.
JIBwxeHus u paBeHCTBO puryp. O0mme
CBOMCTBA IBUXCHUHU

82

Buapl nBukeHMil: mapamienbHbII
MepeHocC, IEHTpaIbHasl CHMMETPHS,
3epKaJIbHAsi CHMMETPHS, IOBOPOT BOKPYT
PSAMOM

83

[Ipeo6pazoBanus mogoodwus. [Ipsmas u
chepa Diinepa

84

I'eomerpuueckue 3agaun Ha TPUMEHEHUE
IBIDKCHUS

85

KonTtponbHas padota "BekTopsl B
npocTpaHcTBe"

86

Ob6o6maromee mosropenue 11 noHATH U
MeTOJI0B Kypca reometpun 10—-11
KJIACCOB, CUCTeMAaTH3allHsl 3HaHU:
"[TapanneabHOCTh NPSIMBIX U TJIOCKOCTEN
B MpocTpaHcTBe"

87

Ob6o6maromee moropenue 11 noHATH U
METOJI0B Kypca reometrpun 10—-11
KJIACCOB, CUCTeMAaTH3allHsl 3HAaHU:
"BekTopsbl B mpocTpaHcTBe"

88

Ob6o6maromee moropenue 11 noHATH U
MeTOoJI0B Kypca reometpun 10-11




KJIaCCOB, CHCTEMAaTH3allis 3HAHUI:
"BekTopsl B mpocTpaHcTBe"

&9

Ob6o6maromee moropenue 11 noHATH U
MeTOoJI0B Kypca reometpun 10—-11
KJIACCOB, CHCTEMAaTHU3allus 3HAHMIA:
"O6beM MHOTOrpaHHUKA"

90

O6o06matomee moBTopeHue 11 moHATHA 1
MeTOJI0B Kypca reometpun 10—-11
KJIaCCOB, CHCTEMaTH3allis 3HAHUI:
"O6beM MHOTOTrpaHHUKA"

91

O6o06matomee moBTopenue 11 moHATHI 1
METOJI0B Kypca reometrpun 10—11
KJIaCCOB, CUCTEMAaTH3allis 3HAHUI:
"TTnomany mOBEpPXHOCTU U 00HEMBI
KpYyIJIbIX Ted"

92

O6o06matomee moBTopeHue 11 moHATHI 1
METOJI0B Kypca reometrpun 10—-11
KJIaCCOB, CHCTEMAaTH3allis 3HAHUI:
"TTnomany mOBEpXHOCTU U 00HEMBI
KpYIJIbIX Ted"

93

HroroBasi KoHTpOIbHAs paboTa

94

Hrorosas koHTpoOJIbHASA paboTa

95

[ToBTOpEeHME, 0000IIEHUE U
cucTeMaTu3alus 3HaHui

96

Hcropust pa3BUTHS CTEPEOMETPUN KaK
HAYKHU U €€ POJIb B Pa3BUTHU
COBPEMEHHBIX NHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI




97

Hcropust pa3BUTHS CTEPEOMETPHUH KAK
HAYKHU U €€ POJIb B Pa3BUTHU
COBPEMEHHBIX NHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

98

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAyKU U €€ pOojIb B Pa3BUTUHU
COBPEMEHHBIX UH)KCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUHI

99

Hcropus pasBUTHs CTEPEOMETPUM KaK
HAyKU U €€ pOojIb B Pa3BUTUHU
COBPEMEHHBIX NHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUHI

100

Hcropus pasBUTHs CTEPEOMETPUM KaK
HAyKU U €€ pOojIb B Pa3BUTUHU
COBPEMEHHBIX NHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

101

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HAyKU U €€ pOojIb B Pa3BUTUHU
COBPEMEHHBIX NHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

102

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HAyKU U €€ pOoJIb B Pa3BUTUHU
COBPEMEHHBIX NHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102







YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UIS1 YHEHUKA

METOINYECKHUE MATEPHUAJIBI JIA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






