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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpus ABiETCS OJHUM U3 0A30BBIX KypCOB Ha YPOBHE CPEIHETO OOIIEro
oOpa3oBaHMs, TaKk Kak oOecrneuuBaeT BO3MOXXHOCTb HW3Y4YEHMs] JUCLUILIUH
€CTECTBEHHO-HAYYHON HANpaBICHHOCTH W MPEIMETOB TyMaHUTApPHOrO IIHMKIIA.
[TockonpKy JOTrHYECKOe MBIIUIEHUE, (OPMUPYEMOE MPHU M3yUYEHUU O0YyJaroIIUMUCS
NOHATUIHBIX OCHOB I'€OMETPHH, IIPU JOKA3aTEIbCTBE TEOPEM U IIOCTPOCHHUH LIETIOYKU
JIOTUYECKUX YTBEPKIACHUM IIPU PEIIEHUU T€OMETPUUECKUX 3a7]a4, YMEHHUE BbIBUTATh
U OIPOBEpraTh TMIIOTE3bl HENOCPEACTBEHHO HCIIONB3YIOTCS IPH PELICHUU 3ajad
€CTECTBEHHO-HAYYHOT'O IIUKJIa, B YACTHOCTH (PU3NYECKUX 3a]a4.

[lear ocBOoeHMS TpoOrpamMmbl yueOHOro Kypca «l'eoMeTpus» Ha YrIyOJIEHHOM
YPOBHE — PAa3BUTUE MHAMBHUAYAIbHBIX CIIOCOOHOCTEW OOYyYaroIMXcs MpPU U3YYEHUU
reOMETpUH, KaK COCTaBJSIIOIIEd mpeaMeTHol obnmactu «Maremaruka u
nHpopMaTrKa» yepe3 00ecreueHre BO3MOKHOCTH PUOOPETEHUSI U UCTIOIb30BaHUS
0osee rIyOOKHMX reOMETPUUYECKUX 3HAHUW U JIEUCTBHM, cCieNu(PUUHBIX T€OMETPUH, U
HEOOXOJMMBIX JUIsl YCHEIIHOro MNpo(ecCHOHAIbHOTO 00pa30BaHMs, CBSI3aHHOIO C
UCITOJIb30BAHUEM MAaTEMATUKH.

[TpuoputeTHBIMM 33JauyaMu  Kypca TE€OMETpPUM Ha YIriayOJIEHHOM YpOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

pacuIMpeHne MPEACTABICHHUS] O F€OMETPUM KAaK YaCTU MHUPOBOM KYJIbTYpbl H
(GbopMHUpOBaHKE OCO3HAHUS B3aUMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

(dopMUpOBaHHE TMPENCTAaBICHUS O MPOCTPAHCTBEHHBIX (uUrypax Kak o
BOKHEHIIMX MAaTeMATHYECKUX MOJENAX, IO3BOJSIOIIMUX OIKCHIBaTh W H3y4daThb
pa3HbIe SIBICHUS OKPYKAIOIIEr0 MHUpA, 3HAHWE MOHSATHITHOTO armapara 1o pasaeny
«CTtepeoMeTpus» y4eOHOro Kypca reOMETpUU;

(dbopMupOBaHHE YMEHUS BIAJAETh OCHOBHBIMH MOHATUSMHU O MPOCTPAHCTBEHHBIX
¢urypax u MX OCHOBHBIMHM CBOWCTBAaMH, 3HAHUE TEOpeM, (POpMyn U yMEHHE HX
NPUMEHATh, YMEHHS J0Ka3bIBaTh TEOPEMbl U HAXOIAUTh HECTaHAAPTHBIE CHOCOOBI
pelIeHus 3a1ay;

(dbopMHpOBaHWE YMEHHUS pAClO3HaBaTh HAa YEpTEXKaxX, MOJEISIX U B PEATbHOM
MHUpPE MHOTOTPAaHHUKH M T€Jla BPAILlEHHsI, KOHCTPYUPOBATh FT€OMETPUUYECKHE MOJEIH;

dbopMUpOBaHHE TMOHUMAHUS BO3MOXKHOCTU AKCMOMATHYECKOTO IMOCTPOCHHUS
MaTEeMaTUYECKUX Teopuil, (popMUpOBaHHE TOHMMAHHUS POJM AKCUOMATUKH MpU
IIPOBEJICHUHN PACCYKICHUN;

dbopMupOBaHHE YMEHHs BJIaJE€Th METOJAMH JO0Ka3aTelIbCTB W aJFOPUTMOB
pELIeHMs, YMEHHS UX NPUMEHSTh, IPOBOAUTH JOKA3aTEIbHbIE PACCYKACHHUS B XOJIE
pELICHUs] CTEPEOMETPUYECKMX 3aJad M 3aJady C MPaKTUYECKUM COJEp>KAHHEM,
dbopMHpoBaHUE MPEJICTABIEHUS O HEOOXOIUMOCTH JI0Ka3aTeJIbCTB P 0OOCHOBAHUU
MaTEMaTUYECKUX YTBEPKACHUN U POIM aKCMOMATUKU B MPOBEACHUM JEAYKTHUBHBIX
paccyXIcHUM;



pa3BUTHE W  COBEPIICHCTBOBAHUE HWHTEJUIEKTYAJIbHBIX M  TBOPYECKHUX
CIIOCOOHOCTEW OOydJaroMMXCs, MMO3HABATEIHPHOW AKTUBHOCTH, HCCIIEIOBATEIHCKUX
YMEHUM, KpUTUUHOCTU MBIIUIEHUS, UHTEPECA K U3YYEHUIO TEOMETPUU;

dbopmupoBaHre (YHKIIMOHAIBLHON TIpPaMOTHOCTH, PEJEBAHTHOM TE€OMETPHUM:
YMEHUSI paclo3HaBaTh IMPOSIBICHUS TE€OMETPUUYECKUX TOHATHA, OOBEKTOB H
3aKOHOMEPHOCTEN B pEaNbHBIX >KU3HEHHBIX CHUTyalUAX W MPU U3YUEHUH APYTHX
y4eOHBIX  MOPEIMETOB, MPOSIBICHHUS  3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl PEAbHBIX CHUTyalluid, WCCJEIOBaHUS TOCTPOCHHBIX MOJIENEH,
WHTEPHPETALUN MTOTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COJIEpKATEIIbHBIMU JIMHUAMU YueOHOTro Kypca «I'eomeTtpusi» B 10—
11 knaccax sBisrorcst: «IIpsmble U TUIOCKOCTH B IPOCTPAHCTBE», «MHOTOrpaHHUKN,
«Tema Bpamenus», «BeKTOpsl MU KOOPAMHATBHL B NPOCTPAHCTBE», «/[BM:KEeHUS B
IIPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TtpeboBaHuE «yMETh ONEPUPOBATH
MOHATUSMUY», PEJIEBAHTHBIMU T€OMETPUU Ha YIIIyOJIEHHOM ypoBHE 00yuyeHus B 10-11
KJIaCCaX, OTHOCUTCS KO BCEM COJEpXKaTEelbHbIM JIMHUSAM Y4eOHOro Kypca, a
dbopMHpOBaHHE  JIOTMYECKMX  YMEHHMH  pachpelensieTcsi He  TOJbKO IO
COJIEpKaTENbHBIM JIMHUAM, HO U 1O rojgam oOyueHusi. CozaepkaHue oOpa3oBaHusl,
COOTBETCTBYIOILIEE TNPEAMETHBIM pe3ynbrataM ocBoeHus: denepanpHoil paboueit
IPOrpaMMbl, pPacHpPeNeIEHHBIM 10 ToAaM OOy4YeHHs, CTPYKTYPUPOBAHO TaKUM
o0pa3oM, 4TOObl KO BCEM OCHOBHBIM, IMPHUHIMIHAIBHBIM BOIpPOCaM O0ydarouuecs
oOpamanuch  HEOAHOKPAaTHO. OTO  MO3BOJISIET  OPraHW30BaTh  OBJIAJICHUE
Tr€OMETPUYECKUMH MOHATUSMH M HABBIKAMU IOCIJIEJOBATENBHO M IOCTYNATENBHO, C
COOJIIO/ICHHEM TNPUHLHUIIA MPEEMCTBEHHOCTH, a HOBBIE 3HAaHUS BKJIIOYATh B OOILYIO
CUCTEMY T€OMETPUYECKUX MPEACTABICHUN O0YyHaAIOIINXCS, paCIIUpsis U yriiyouss e€,
o0pa3ysl IpOYHbIE MHOYKECTBEHHBIE CBS3H.

[Tepexon K M3y4eHHUIO TEOMETPUH HA YTIYyOIEHHOM YPOBHE MTO3BOJISIET:

co3gath  ycioBus s guddepeHuuanuu  oOy4eHHS,  MOCTPOEHUS
WHIUBUYAIbHBIX 00pa30BaTEIbHBIX MPOTPaMM, 00ECIEUUTh YIITyOIEHHOE U3yUeHUE
reOMETPUH KaK COCTaBIIAIONIEH yueOHoro npeamera «MareMaTukay;

MOATOTOBUTH O0YYAIOIIUXCS K NPOAOIKEHUIO U3YUEHUSI MATEMAaTUKU C YY4ETOM
BbIOOpa Oynymied mpodeccuu, obecreurBas MPEEMCTBEHHOCTh MEXKIY OOIUM H
1po¢heCCHOHAIBHBIM 00pa30BaHUEM.

Ha wusyuenune yueOHOro Kkypca «l'eoMeTpus» Ha yriayOoJEHHOM YpOBHE
orBoauTcs 204 ygaca: B 10 kimacce — 102 gaca (3 gaca B Henenio), B 11 kimacce — 102
yaca (3 Jaca B HEJIEINIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE IOHATUA CTEPEOMETPUH. TOUKa, MpsiMasi, INIOCKOCTb, TPOCTPAHCTBO.
[ToHsiTHe 006 aKCMOMATUYECKOM MTOCTPOECHUHU CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUU
Y CJIEACTBHUS U3 HUX.

B3anMmHOE pacnosiokeHHe NpsAMBIX B IIPOCTPAHCTBE: IMEPECEKAIOIIUECS,
IapajuleNIbHbIE M CKpEIIHUBArOIKeCs npsMble. [Ipru3Haku CKpemmBarOmmxcs MpsSMBbIX.
[TapannenbHOCTh NPSAMBIX M TVIOCKOCTEN B MPOCTPAHCTBE: MapaJUIeIbHbIC MPSMbIC B
MIPOCTPAHCTBE, MNAPAJLIEIBHOCTh TPEX MPSIMBIX, NAPAUICIbHOCTh NPSMON H
mockocTu. IlapamienbHoe W LEHTpadbHOE MPOCKTUPOBAHUE, M300paxeHue puryp.
OCHOBHBIE CBOWCTBa MapauIeIbHOIO MpoeKTUpoBaHus. M3o0paxenue ¢uryp B
MapajuIeIbHOW NPOEKUMU. YTIJbl C COHANPABICHHBIMU CTOPOHAMH, YTOJ MEKIY
IpsAMBIMA B IIpoCcTpaHcTBe. IlapamiesnbHOCTh  IIJIOCKOCTEH:  MapalIeibHbIC
IIJIOCKOCTH, CBOMCTBA IapajuIeNIbHBIX IIIOCKOCTEr. [IpocTeninme npocTpaHCTBEHHBIE
(GuUryphl Ha MJIOCKOCTH: TETPA3P, NapajuIeIenUNea, IOCTPOCHUE CEYEHU M.

[leprieHIUKYJISIPHOCTh MPSIMOM M IUIOCKOCTH: NEPHEHIAUKYISPHBIE NPSIMBIE B
IIPOCTPAHCTBE, MPSMBIC MTApAJUICIIbHBIE U MEPIECHAUKYJIISIPHBIE K INIOCKOCTH, IIPU3HAK
IIEPIICHIUKYJIAPHOCTH IIPSIMOM U IIJIOCKOCTH, TEOPEMA O IPSIMOM MEPIIEHAUKYIIAPHON
I0CcKOCTH. OpTOTOHAIBHOE NpPOEKTHpOBaHUE. [lepneHauKyIslp W HaKJIOHHBIE:
pPacCTOSIHME OT TOYKM 10 IUIOCKOCTH, PACCTOSIHUE OT MPSAMOM N0 IIOCKOCTH,
npoeKkuss (GUrypbl Ha IUIOCKOCTh. [lepneHANKYISpHOCTh IUIOCKOCTEH: MpPHU3HAK
NIEPIICHIUKYJIAPHOCTH IBYX IUIOCKOCTEN. Teopema o TpEX nepneHIuKysapax.

VYTribl B IPOCTPAHCTBE: YIOJI MEXKY NPSIMOU M IUIOCKOCTBIO, IByTPAHHBIN YIOJl,
JIMHEWHBIA YTOJI IBYTPAHHOTO yria. TpéXrpaHHbI 1 MHOTOTpaHHbIe yribl. CBOMCTBA
IUIOCKUX YIJIOB MHOTOrpaHHOro yria. CBOMCTBA IUIOCKMX W JIBYTPAaHHBIX YIJIOB
TPEXTPAHHOTO yria. TeopeMbl KOCMHYCOB U CUHYCOB ISl TPEXTPAHHOTO YTJIA.

MHoOrorpaHHuKH

Buasl MHOrorpaHHuKoOB, pa3BEPTKa MHOrorpaHHuka. I[Ipusma: n-yronpHas
npu3Ma, mpsiMasi U HaKJIOHHAs MPU3MbI, OOKOBAsi M IMOJHAs MOBEPXHOCTh MPU3MBI.
[Tapayenenunen, TpsSMOYTOJbHBIA TapajUIeenune] U ero cBorcTBa. Kparuaitmue
NyTH Ha TMOBEPXHOCTH MHOrorpaHnHuka. Teopema Oiinepa. IIpoctpaHcTBeHHas
teopema Iludaropa. [lupamuna: N-yroynbHas mupamuaa, MpaBUIbHAS M yCEUEHHAS
nupamuapl. CBoiictBa péOep W OOKOBBIX TpaHeH MPaBUIBHOM MHPAMHUIBI.
[IpaBriibHBIE MHOTOTPDAHHUKH: MpaBWIbHAA IpU3Ma W NpaBUJIbHAS NUPaMUIA,
npaBuiIbHAs TPEyrojbHas MUpaMuia U NpaBUIbHBINA TeTpadap, kyO. IlpencraBienue
O MPAaBUJIbHBIX MHOTOI'PAHHUKAX: OKTA3AP, JOAECKASAP U UKOCABP.



Brruncnenue 31eMeHTOB MHOTOTPaHHUKOB: pEOpa, Auaronanu, yrisl. [lnomans
OOKOBOW IOBEPXHOCTM M TOJHOM IOBEPXHOCTH MPSAMOM MPHU3MBI, ILIOIIAIb
OCHOBaHUii, TeopeMa 0 OOKOBOW MOBEPXHOCTU MpsiMON mpu3Mbl. [lnomans 60koBo#
IIOBEPXHOCTU U IIOBEPXHOCTH NPABWIBHOW NHMPAMHIBI, TEOpeMa O IUIOIAAN
YCEUEHHOU TTUPAMU/IBI.

CummeTpruss B OPOCTPAHCTBE.  ODJIEMEHTBl  CUMMETPUM  MPaBUJIBHBIX
MHOTOIpaHHUKOB. CHMMETpuss B MpPaBWIBHOM MHOTOIPDAaHHHUKE: CHMMETpUS
NapaJUIeeNUIEe d, CUMMETPUS IPABUIBHBIX IPU3M, CHMMETpPUS IIPaBUIBHOU
UpaMUIbl.

BeKTOpbI M KOOPAMHATHI B IPOCTPAHCTBE

[loHATHSA: BEKTOp B IPOCTPAHCTBE, HYJIEBOM BEKTOP, [JIMHA HEHYJIEBOTO
BEKTOpa, BEKTOPbI KOJUIMHEApHBIC, COHANPABJICHHBIE W  IPOTUBOIOJIOXKHO
HaIlpaBJICHHBIE BEKTOPbI. PABEHCTBO BEKTOPOB. [IeHCTBUS C BEKTOPAMHU: CIOKEHUE U
BBIYUTAHUE BEKTOPOB, CyMMa HECKOJIBKUX BEKTOPOB, YMHOXKEHUE BEKTOpPA Ha YUCIIO.
CBoiicTBa ClIOkKEHNs BEKTOpOB. CBOKCTBA YMHOKEHUSI BEKTOpa Ha 4ynciio. [lonsarue
KOMIUTaHapHbIe BEKTOpBI. [Ipu3Hak kommuramapHocTH TpEX BeKTOpOB. lIpaBmio
napaienenunena. TeopemMa o pasjloKEHUM BEKTOpa MO TPEM HEKOMIUIAHAPHBIM
BekTOopaM. lIpsimoyrospHas cucrteMa KOOpAMHAT B HpocTpaHcTBe. KoopauHaTsl
BekTOpa. CBf3p MEXIy KOOpAMHATAMU BEKTOpPa M KOOpPAMHATAMH TOYEK. YTOI
Me)Ky BeKTopaMu. CKaJIsIpHOE MPOU3BEAECHNUE BEKTOPOB.

11 KVIACC

Tesia Bpamenus

[TonsiTusi:  HWIMHApPWUYECKAss TOBEPXHOCTh, KOHHMYECKas  TMOBEPXHOCTH,
chepuueckasi MOBEPXHOCTh, 0O0pa3yrolie nopepxuocren. Tenna BpamieHus: HUIUHID,
KOHYC, YCEY€HHbIH KOHYC, c(epa, map. BsaumHoe pacnonoxenue cdepbl U
IUIOCKOCTH, KacaTeJbHas IJIOCKOCTh K cepe. M3o0paxkeHue Ten BpalleHUs Ha
miockocTy. Pa3BépTka nunmuapa u konyca. Cummerpus cepsl U mapa.

O0béM. OcHoBHBIE cBoMcTBa O00BEMOB Ten. Teopema 00 o00BEME
IPsIMOYTOJIBHOTO TMapaienenuneaa v ciaeAcTBus u3 He€. OOBEM mpsaMOll U
HAKJIOHHOM MpHU3MBbl, LMUIUHApA, TUpaMUIbl U KoHyca. OO0BEM mIapa U I1apoOBOrO
CErMEHTa.

KomOuHanmyu Ten BpalleHHWss W MHOTOTpaHHUKOB. [lpu3ma, BmucaHHas B
IWIMHIP, ONTMCaHHas OKoJIo IMHApa. [lepecedenne cdepsl U mapa ¢ mIoCKOCTHIO.
Kacanue mapa u chepsl minockoctsio. [loHsTHE MHOTOTpaHHUKA, OMMCAHHOTO OKOJIO
cdepsl, chepbl, BIUCAHHOW B MHOTOIPAaHHUK WJIM TEJIO BpallleHUsI.

[Tnomane MOBEPXHOCTH WWJIMHApPA, KOHyca, IUIOMIANb cepbl U €€ yacTeil.
[Tonobue B mpoctpancTBe. OTHOIIEHHE O0BEMOB, TIUIOMIAJEH TMOBEPXHOCTEH
nonoOHeix ¢uryp. IlpeoOpazoBanue nogoOusi, romorerus. Pemienuwe 3agad Ha
IUIOCKOCTH C UCIOJIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.



[locTpoeHue ceyeHuii MHOTOTPAHHMKOB U T€Jl BpAIlEHUS: CEYCHUS LWJIMHIIpA
(mapaJuienbHO ¥ MEPHEHAMKYJSIPHO OCH), CEUEHHs KOHyca (IapasulesibHbIe
OCHOBAHHUIO M TPOXOASIIUE YEPE3 BEPILIUHY), CEYEHHUS I1apa, METOAbl MOCTPOEHUS
CEUEHUI: METOJ CJIEJIOB, METOJI BHYTPEHHETO IMPOEKTUPOBAHUS, METOJ IEPEeHOCca
CEKYILEH ITOCKOCTH.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

Bekrtopsl B mpoctpancTtBe. Onepanuu HajJ BEeKTopaMu. BeKTopHOE yMHOXKEHUE
BEKTOpOB. CBOMCTBAa BEKTOPHOr0 yMHOXeHUsA. [IpsgMoyroyibHas cucrema KOOpIHHAT
B 1mpoctpaHctBe. Koopaunatel Bektopa. PasnoxkeHue BekTopa 1o 0Oasucy.
KoopanHaTHO-BEKTOPHBI METO/I IIPU PELIEHUU TEOMETPUUECKUX 3a/1a4.

J{BUKeHUsI B IPOCTPAHCTBE

JIBwxenus npoctpadncTBa. OtoOpakeHws. JIBMKEHUS W PaBEHCTBO (QUTYD.
OO6mme cBoiicTBa JBWKEHUH. Buasl JBWKEHUN: TapaulebHBIA  IEpPEHOC,
LHEHTpaJbHasl CHUMMETPHUS, 3€pKaJbHasi CUMMETpHUS, ITOBOPOT BOKPYT MPSIMOIl.
[IpeobpazoBanus nonoodus. [Ipsmas u chepa Ditnepa.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA YYEBHOI'O KYPCA
«'EOMETPHS» (YIJIYBJEHHBIM YPOBEHbB) HA YPOBHE CPEJHEI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpPMHUPOBAHHOCTh TPAXKIAHCKON MO3UIMU 00yYaromerocs Kak akKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUHCKOTO OOIIECTBA, MPEICTABICHUE O MAaTEMaTHYECKUX
OCHOBaX  (YHKIIMOHUPOBAHUS  PA3JIUYHBIX  CTPYKTYp, SBJICHHHA, TIPOIEIYP
rpa’KIaHCKOro oO0I1ecTBa (BHIOOPHI, OMPOCH U IPYroe), YMEHUE B3aUMOICHCTBOBATh
C COLIMAJIbHBIMU MHCTUTYTaMH B COOTBETCTBUU C UX (PYHKIUSIMU U HA3HAYCHHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCHUUCKON TPAKIAHCKON HIACHTUYHOCTH, YBaXXKEHUS K
MPOIJIOMY M HACTOAIIEMY POCCUHCKOW MaTeMaTUKH, IEHHOCTHOE OTHOIICHHE K
JOCTUKEHUSM POCCUUCKUX MAaT€MATUKOB M POCCUHCKOM MaTeMaTH4YECKOW IIKOJIBI,
UCIIOJIb30BAaHUE OTHUX JIOCTHKCHUH B JPYrUX HayKax, TEXHOJIOTHsX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HAHHME JYXOBHBIX IIEHHOCTEH POCCHUHCKOro Hapojaa, chOpMHPOBAHHOCTh
HPABCTBEHHOI'O0 CO3HAHUSA, STUYECKOTO MOBEICHHUS, CBSA3AHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JIOCTHKEHHI HAyKH U JIEATEIIbHOCTBIO YUYEHOI0, OCO3HAHUE JTUYHOTO
BKJIa/ia B TIOCTPOCHHUE YCTOMUMBOTO OYIYIIIETO;

4) acTeTH4ecKOe BOCIUTAHME:

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIIOYas JCTETUKY MaTeMaTHYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/lay, PEIICHU, PACCYKIACHUN, BOCIPUUMYUBOCTh K
MaTeMaTUYECKUM acIlieKTaM pa3fInyHbIX BUJOB UCKYCCTBA;

S) puzuveckoe BoCIUTAHME:

c(hOpMUPOBAHHOCTh YMEHHS MIPUMEHITh MaTeMaTUUYECKUE 3HAHUSI B UHTEpPECcax
3I0pOBOTO M 0Oe€30macHoro obpasza JKHW3HH, OTBETCTBEHHOE OTHOIIECHHE K CBOEMY
3I0POBBIO (3JIOPOBOE TIMTAaHHE, COATAHCUPOBAHHBIA PEXKUM 3aHATHH M OTIbIXa,
peryispHas (usnueckas aKTHUBHOCTB), (PU3MUECKOE COBEPIICHCTBOBAHUE TMPHU
3aHSATUAX CIIOPTUBHO-03/I0POBUTEILHOMN ACATEILHOCTHIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTH K TPYly, OCO3HAHHUE IIEHHOCTH TPYIOIIO0US, MHTEPEC K PA3TUIHBIM
chepam mnpodecCHOHATBHOU JEATEIHHOCTH, CBA3aHHBIM C MaTEeMaTUKOW MU €
MPUJIOKEHUSIMHA, YMEHHE COBEpINATh OCO3HAHHBIA BBIOOp Oyayiiei mnpodeccuu u
peanr30BbIBaTh COOCTBEHHBIC >KM3HEHHBIC IIJIaHBI, TOTOBHOCTh M CIIOCOOHOCTH K
MaTeMaTHUYeCKOMY 0O0pa30BaHUIO U CAaMOOOPA30BAHUIO HA MPOTKEHUU BCEH JKU3HM,



FOTOBHOCTh K aKTUBHOMY YYaCTUI0 B  PEIICHUM TMPAKTUYECKUX  3a]ay
MaTeMaTUYECKOW HANPaBIECHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMUPOBAHHOCTh  JKOJIOTMUYECKOH  KYJbTYpbl, TOHMMaHWE  BIUSHUS
COITMATbHO-DKOHOMHUYECKUX ITPOIIECCOB HAa COCTOSIHHME MPUPOJAHOM M COLUAIbHOU
CpeIlbl, OCO3HAHUE TJI00ATBHOTO XapaKkTepa 3KOJIOTHUECKUX MPo0JieM, OpUeHTaIs Ha
MPUMEHEHUE MAaTEMAaTUUYECKUX 3HAHUM JIJIsl pEIICHHS 3a7]a4 B 00J1aCTU OKpPYXKaroIIei
Cpenbl, IJIAHUPOBAHHE TIOCTYNKOB M OLIEHKU HMX BO3MOXHBIX IOCIEICTBHI IS
OKpY>Karolen cpeibl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U OOILIECTBEHHON MPaKTUKH, TOHUMAHUE MAaTEMAaTUYECKOU
HayKH Kak cepbl YeIOBEUECKON JCATEIbHOCTH, ITANOB €€ Pa3BUTHUS M 3HAYUMOCTH
JUIS. Pa3BUTHS ITUBWIM3AIMU, OBJIAJICHUE S3BIKOM MAaTEMAaTHUKU U MAaTE€MaTHYECKOU
KYJbTYpPOU KaK CPeJCTBOM MMO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIISITh MPOEKTHYIO U
UCCIIEIOBATENbCKYIO JEATEIbHOCTh MHANBUIYaIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBUS

ba3oBble JJornyeckue 1eMcCTBUA:

BBISIBJIATH M XapaKTEPHU30BaTh CYIIECTBCHHBIE NPU3HAKKM MAaTEMaTUYECKHUX
00BEKTOB, TOHSATUM, OTHOIIEHUN MEXy MOHATUSIMU, (POPMYJIUPOBATH ONPEICICHUS
MOHSATUM, YCTAaHABIMBATh CYIIECTBEHHBIN MPU3HAK KJIACCU(PUKAIIUU, OCHOBAHUS ISl
0000IIICHUS U CPAaBHEHUS, KPUTEPHUH MPOBOIMMOI0 aHAIHN3A;

BOCHPUHUMATb, bopMyIUpPOBATH u npeoOpa3oBBIBATH CYXICHHUS:
YTBEPIAUTEIbHbBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJISITh MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U MIPOTUBOPEUUS B
dakTax, JaHHBIX, HAOIIOJICHUSIX U YTBEPXKICHUSIX, NpeasiaraTb KpPUTEPUU JIs
BBISIBJICHHS] 3aKOHOMEPHOCTEN U POTUBOPEYMN;

JieNlaTh BBIBOJIBI C HCHOJIb30BAaHWEM 3aKOHOB JIOTMKM, JACAYKTUBHBIX W
WHIYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

MPOBOJAUTH CaMOCTOATENIPHO JI0KA3aTeJIbCTBA MAaTEMAaTUUECKUX YTBEPKIACHUMN
(OpsiMble U OT MPOTHBHOIO), BBICTPAUBATh APTyMEHTAILIUIO, TPUBOAUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKCHUS U BBIBOJIBI;

BBIOMpATh CMOco0 pemieHuss y4eOHOM 3amauu  (CpaBHUBATHh  HECKOJBKO
BApUAHTOB pEIIEHHUs, BEIOMpaTh Hanbojee MOAXOASIINN ¢ YYETOM CaMOCTOSITEILHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciieoBarTe/IbCKHe AeiiCTBUSA:



UCIIOJIb30BaTh BOIPOCHI KaK HCCIENOBATEIbCKUM WHCTPYMEHT MO3HAHMS,
¢bopMynupoBaTh  BOIPOCHI, bukcupyromme IIPOTUBOPEYHE, npobiemy,
yCTaHaBIMBATh UCKOMOE M JIaHHOE, (POPMUPOBATH THIOTE3Y, ApTYMEHTUPOBATH CBOIO
HO3ULNI0, MHEHHUE;

IPOBOJNUTH CAMOCTOATEIBHO CIJITAHUPOBAHHBIN SKCIIEPUMEHT, UCCIIET0BAHUE 110
YCTaHOBJICHHIO OCOOEHHOCTEH MaTeMaTHUYeCcKOro OO0ObeKTa, SBJICHHS, Ipolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS M BBIBOABI IO pe3yibTaTaM
OPOBEAEHHOIO  HAOJIOJEHUS,  HUCCIENOBAaHMS,  OLEHMBAThb  JIOCTOBEPHOCTH
HOJIyYEHHBIX PE3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

NPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMpoIlecca, a TakKe BBIIBUTATD
MPEJIOJIOKEHNUS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSX.

Pabora c nndopmanmueii:

BBISBJIATH ACQUUUTHI MH(POpPMAlLlMU, JaHHBIX, HEOOXOJMMBIX JUJIsi OTBETa HA
BOMPOC | JUTsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(OPMALMIO W3 MCTOYHUKOB PA3TUYHBIX THUIIOB, aHAIM3HPOBATH,
CHUCTEMAaTHU3UPOBATh U MHTEPIPETUPOBATh HHPOPMAIMIO PA3IUIHBIX BUIOB U (HOpPM
IpECTaBICHNUS;

CTPYKTYpUpPOBaTh HHGPOpPMAIUIO, NPEACTABIATh €€ B PA3IMYHBIX (QopMmax,
WUTIOCTPUPOBATh IpapruecK;

OLICHUBATh HaIEKHOCTD uH(pOpMaIuu o CaMOCTOSITENIEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (OPMYJIUPOBATh CYKJIEHHUS B COOTBETCTBUU C YCIOBHUSIMHU U
LEJISIMUA OOILEHUS, SICHO, TOYHO, TPAMOTHO BBIPaXkaTh CBOIO TOUKY 3PEHUSI B YCTHBIX U
IIACBMEHHBIX  TEKCTaX, JaBaTh TMOSCHEHWA N0 XOAy pEUIeHUus  3aJayH,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XO0/I€ OOCYXXIEHHUs 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXIAEMOU TEMBbI,
npo0JieMbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UECH, HalleJIEHHbIC HAa TIOUCK PELIeHUS,
COIIOCTABJIATh CBOM CYXACHUA C CYXKICHUSAMU JPYyTMX YYaCTHUKOB JHAJIOra,
OoOHapyXKuMBaThb pa3iM4yve U CXOJACTBO MO3MUIMH, B KOPPEKTHOH Qopme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YyJbTaThl PEIICHUSA 3aJadd, DKCIIEPUMEHTA, HUCCIENOBaHUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMPAaTh (opMaT BBICTYIUICHHS C Y4YETOM 3ajad
NpEe3eHTALUN U OCOOCHHOCTEN ayIuTOPUH.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTaBJIAThH IUIaH, AITOPUTM DEILIEHHUsS 3aJaud, BHIOMpaATh CHOCOO peIIeHUs ¢
y4€TOM MMEIOIIUXCSI PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBATh U
KOPPEKTUPOBATH BAPUAHTHI PELICHUN ¢ yUETOM HOBOM MH(POPMALIUU.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJICKT:

BJIa/IETh HaBbIKAMM [MO3HABATEIbHON pe(IEKCUU KaK OCO3HAHUSI COBEPIIAEMBIX
JNEHUCTBU U MBICTUTENBHBIX MPOIECCOB, MX pPE3yJIbTaTOB, BIAJAETh CIOCOOAMH
CaMONPOBEPKH, CAMOKOHTPOJIA MPOLECCAa U PE3YJIbTaTa PELIECHUS MATEMAaTHYECKOU
3a/1a4u;

IIPEABUACTh TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPU PELICHUM 3aJa4H,
BHOCUTb KOPPEKTHUBBI B JIEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB, AAHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBJIEHHBIX TPYAHOCTEMH;

OLICHMBATh COOTBETCTBUE PE3YyJIbTAaTa LEIH U YCIOBUSAM, OOBACHATH MPUYHHBI
JOCTUKEHUSI WM HEJAOCTH)KEHUS PE3YJIbTaTOB JEATEIbHOCTH, HAXOJAUThH OILUOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

MOHUMAaTh M HCIOJb30BATh IMPEUMYIIECTBA KOMAHIHOM M WHIWBHIYaJIbHOU
paboThI TP pPEIICHUH y4eOHBIX 3a7a4, IPUHUMATh L€ COBMECTHOM JIEATEIbHOCTH,
IUIAHUPOBAaTh OpPraHU3alMI0 COBMECTHOM paboOThl, pachpedeniarth BUIbl paloT,
JIOTOBapuBaThCs, OOCYXKJATh MPOLECC U pPe3yJapTaT padoThl, 0000IIaTh MHEHUS
HECKOJIBLKMX JIIO/ICH;

y4acTBOBaTh B TPYNIOBBIX (opMax padoThl (0OCYXkIAeHUS, OOMEH MHEHHI,
«MO3TOBBIE HITYPMBD» U UHBIE), BBIIOJIHATH CBOK YacTh PaOOTHI U KOOPJIUHUPOBATH
CBOM JCHCTBUS C IPYTMMH YJI€HAMU KOMaH/Ibl, OLICHUBAaTh KA4E€CTBO CBOEIO BKJIaJa B
o0mMii  OPOAYKT MO  KpuUTepusiM,  CHOPMYJIHMPOBAHHBIM  yYaCTHUKAMHU
B3aMOJIENCTBHUS.

IMPEAMETHBIE PE3YJIBTATBI

K konity 10 kiaacca oOyyaromuiicss HayduTCs:

e CBOOOJHO ONEPUPOBATH OCHOBHBIMU TIOHSATHUSIMU CTEPEOMETPUM  TIPU
peLIEeHNUH 337a4 ¥ IPOBEACHUU MaTEeMaTHYECKUX PACCYKICHUM;

e TMPUMEHATh AKCHOMBI CTEPECOMETPUM U CJCACTBUS W3 HUX TNPHU PEIICHUU
reOMETPUYECKUX 3a]1aY;

e KJIACCH(UIIMPOBATh B3aWUMHOE PACIOJOXKECHHE TMPSMBIX B TMPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OMIEPUPOBATH MOHATUSIMHU, CBI3AHHBIMU C YTJIAMUA B TIPOCTPAHCTBE:
MEXKTy IPSIMBIMU B MIPOCTPAHCTBE, MEX Y MPSMON U IIIOCKOCTHIO;

e CBOOOJIHO OMIEPUPOBATH MOHSATUSIMU, CBSI3aHHBIMU C MHOTOTPaHHUKAMU;

e CBOOOJHO pAacliO3HAaBaTh OCHOBHBIE BHJII MHOTOTPAHHHKOB (MpU3Ma,
nupamMua, NPSMOYTOJIbHBIN TTapajuieenunea, Kyo0);



e KJIacCUPUIMPOBATH  MHOTOTPAaHHUKH,  BbIOMpass ~ OCHOBaHHUA  JJIs
KJaccu(ukanuu;

e CBOOOAHO  OMEpPUpPOBATH  MOHATUAMH, CBSI3AaHHBIMM C  CEUCHHEM
MHOTOI'PaHHUKOB TIOCKOCTBIO;

e BBINOJHATH MapalieIbHOE, IEHTPAILHOE U OPTOTOHAIBLHOE TPOSKTUPOBAHUE
¢buryp Ha MIOCKOCTh, BHIIOIHATH N300pakeHus (GUryp Ha MiI0CKOCTH;

e CTPOUTH CEYEHHS MHOTOTPAHHUKOB PA3TUYHBIMH METOJIAMH, BBITOJIHSITH
(BBIHOCHBIE) TIJIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIATH TUIONIAJM MMOBEPXHOCTEH MHOTOIPAHHUKOB (MpU3Ma, MUpaMUIa),
T€OMETPUUECKUX TeJl C MPUMEHEHHEM (PopMyT;

e CBOOOIHO OMEPUPOBATH MOHITUSIMH: CHMMETPHSI B IPOCTPAHCTBE, LIEHTP, OCh
U TUIOCKOCTh CUMMETPUH, LIEHTP, OCh U MIIOCKOCTh CUMMETPUHU (DUTYPBL;

e CBOOOJAHO ONEPUPOBATh NOHATHUAMH, COOTBETCTBYIOUIMMH BEKTOpaM MU
KOOpAMHATAaM B MIPOCTPAHCTBE;

e BBINIOJHSATH ICUCTBUSA HAJ BEKTOPAMU;

e pemarh 3aJadyd Ha JOKa3aTeJbCTBO MAaTEMaTHUYECKHX OTHOUICHHA W
HaXO0XJIEHUE T€OMETPUUYECKUX BEJIWYUH, IPUMEHSS U3BECTHBIE METO/BI IpU
pelIeHnd MaTeMaTHUYeCKUX 3a7ad MOBBILIEHHOIO U BBICOKOIO YpPOBHS
CII0)KHOCTH,

e TPHUMEHATH MPOCTEHIIME TMPOrpaMMHBIE CpPEACTBA W DIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI [P PEIICHUN CTEPEOMETPUUECKUX 3a]1aY;

e WU3BJIEKATh, MpPeOOpa3oBBIBATb M HMHTEPIPETUPOBATH HMH(POPMAIUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (uUrypax, NpeJACTaBICHHYIO Ha
yepTexax U pUCyHKax;

e TPHUMEHSTH MMOTYYCHHBIC 3HAHUS HA MIPAKTHKE: CPABHUBATH U aHAIM3UPOBATH
peasbHbIe CUTYyalH, MPUMEHITh MU3yYEHHbIE MOHATHUS B IMpOIECcCe MOMCKa
pelieHrus MaTeMaThdecku chHOpMyIMpOBaHHOW MPOOJIEeMbl, MOJAEIUPOBATH
peaNbHbIE CHUTyallil Ha SI3bIKE TE€OMETPUH, HCCIEAOBAaTh IMOCTPOCHHBIE
MOJIEJIM C WCIIOJIb30BAHUEM T€OMETPUYECKUX TMOHSATHUH U TEOpeM, ammapaTa
anreOppl, pemarh MPAKTHUYECKHE 3a/adyl, CBSI3aHHBIE C HaXOXICHHEM
reOMETPUYECKUX BEJIMUMH;

e UMETh TMpPEACTaBICHUS OO0 OCHOBHBIX OJTalax pa3BUTHUA T€OMETPUU Kak
COCTaBHOM 4acTu (PyH1aMeHTa pa3BUTHUSI TEXHOJIOTHH.

K konity 11 kiaacca oOyJaromuiicss HayduTCs:

e CBOOOJHO ONEpPUPOBATH MOHITUSIMH, CBSI3aHHBIMU C IWJIMHIPUYECKOM,
KOHUYECKOW ©  CHEpUYecKOr TOBEPXHOCTSIMHU, OOBSICHATH CIOCOOBI
MOJTYYCHHUS;



OIEpUPOBATh IMOHATUSAMH, CBA3AaHHBIMH C TEJaMU BpPALLICHHS: LUIUHAPOM,
KOHyCOM, c(hepoii u mapowm;

pacro3HaBaTh Tella BpalleHus (LUIUHAP, KOHYC, cdepa U map) u OObICHITH
CHOCOOBI MOTYYEHMSI TEJ BPaLCHMS;

KJIACCU(PUIIMPOBATH B3aUMHOE PACIOJIOKEHUE CPEPBI U MIIOCKOCTH;
BBIUMCIIATh BEJHMYMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB M TEJ BpALLEHUS,
O0BEMBI W TUIOIIATU TOBEPXHOCTEH MHOTOIPAHHUKOB W TEJI BpallCHHUS,
reOMETPUUYECKUX TEJ C IPUMEHEHUEM (HOPMYIL;

CBOOO/IHO OIEpPUPOBATh IOHATUSIMH, CBSI3aHHBIMU C KOMOWHALUSMU Tell
BpallleHUss M MHOTOTPAHHUKOB: MHOTOTPAHHUK, BIIMCaHHBIH B cdepy HU
OTNKCAaHHBIA OKOJO cdepbl, cdepa, BINUCAHHAS B MHOTOTPAHHUK WU TEJIO
BpAaICHUS;

BBIUUCIIATh COOTHOUICHMSI MEXIY IUIOIAIsIMHU MOBEPXHOCTEH M 00BbEMamMu
ITOJIOOHBIX TEI;

U300pakaTh U3ydaeMble (PUTypbl, BBIMIOJIHAT (BBIHOCHBIE) MIJIOCKUE YEPTEKHU
U3 PHUCYHKOB IPOCTBIX OOBEMHBIX (Uryp: BHA CBEpXy, COOKY, CHU3Y,
CTPOUTH CEUEHHUS TEJl BPALLICHUS;

U3BJIEKAaTh, WHTEPIPETUPOBATH U MpPeoOpa3oBbIBaTh HH(MOPMALIMIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, NpeICTaBICHHYIO Ha
YepTeKax U pUCYHKAX;

CBOOOJTHO OIEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBIIIOJIHATH OIIEpaIM HaJl BEKTOPAMH;

3a/1aBaTh INIOCKOCTh YPABHEHHEM B JIEKaPTOBOM CUCTEME KOOPIMHAT;
penaTh TeOMETPUYECKUE 33Ja4l Ha BBIUYMCIIECHUE YIJIOB MEXAY IMPSAMBIMHU U
MJIOCKOCTSIMH, BBIYMCIIEHUE PACCTOSIHUN OT TOYKHU /IO IUIOCKOCTH, B IIEJIOM,
Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOIO METO/A MPU PEIICHHH;

CBOOOJIHO ONEpUPOBATH IOHATUSMHU, CBA3aHHBIMH C JIBDKEHHEM B
IIPOCTPAHCTBE, 3HaTh CBOMCTBA JBUKCHUI;

BBINIOJIHATh M300paX€HUsT MHOTOTPAHHUKOB W Te€JI BpallleHUs Mpu
MapajyIeTIbHOM  TIEPEHOCE,  LEHTPAIBHOM  CHUMMETPUM,  3€pKaJbHOU
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMO, TpeoOpa3zoBaHus MOA00US;
CTPOUTH CEYEHUS MHOTOIPAaHHHUKOB M TE€Jl BpALICHMS: CEYECHMs LWIMHIpA
(mapaJuienbHO U MEPHEHAUKYISIPHO OCH), CEUEHHs] KOHyca (MmapajuieibHbIe
OCHOBAHMIO M MPOXOJSIIUE YepPEe3 BEPIINHY), CEUEHUS Iapa;

UCIIOJIb30BaTh METOAbl TOCTPOCHMSI CEUYEHUH: METOJ CJEN0B, METO[
BHYTPEHHETO IIPOEKTUPOBAHHUS, METO/ IEPEHOCA CEKYILEH MIOCKOCTH;
JIOKa3bIBATh T€OMETPUUYECKHUE YTBEPKIACHMUS;



MPUMEHATh TEOMETpPUYECKHE (aKThl JUIsl PEIICHUS CTEPEOMETPUUECKHUX
3a7a4, MPEANOJIATAIOIINX HECKOJbKO IIArOoB pELICHUs, €CIA YCIOBHUS
MPUMEHEHUS 3a/IaHbI B IBHOW M HESIBHOU (opMme;

pemars 3aJadyd  Ha JOKa3aTelIbCTBO MATEMATHUYECKUX OTHOLICHUN U
Hax0XJICHUE TEOMETPUUECKUX BEJIUYUH;

MPUMEHATh MPOTPAMMHBIE CPEICTBA M 3JIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHUCTEMBI ITPU PELICHUU CTEPEOMETPUUYECKUX 3a/1a4;

MIPUMEHSTH MOJYyYCHHbIE 3HAHUS HA MPAKTUKE: CPAaBHUBATH, aHAJIU3HPOBATh
U OLCHUWBAaTh pEalbHbIE CHUTYyallud, IPUMEHATh W3YYEHHBIC ITOHATHS,
TEOPEMBI, CBOMCTBA B IMPOLECCE IMOUCKA PEIICHUS MaTEeMaTH4YEeCKU
chOpMYIUPOBAHHONW TPOOJIEMBI, MOJEIMPOBATh pEaTbHBIC CHUTyaIllMd Ha
A3bIKE T€OMETPHUH, UCCIEAOBATH MMOCTPOCHHBIE MOJIEIA C HCIOJIb30BAHUEM
r€OMETPUYECKUX TIOHATUH W TEopeM, ammapara anreOpbl, peniaTh
IPAKTUYECKUE 3a1a4M, CBS3aHHBIE C HAXO0XICHUEM TI'€OMETPUUYECKUX
BEJINYMH;

UMETh MPEJICTABICHUS 00 OCHOBHBIX JTamax pa3BUTUSI TE€OMETPUHM Kak
COCTaBHOM 4acTu (pyH1aMeHTa pa3BUTHUSI TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpamMmbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTe/ibHbIE
padoTshI padoThI pecypenr
1 BBenenue B ctepeoMeTpuio 23 1
5 B3anMHOe pacnonokeHue npsmsIx B 5 1
MIPOCTPAHCTBE
3 [TapannenbHOCTh MPSMBIX M TUIOCKOCTEH B 3
MIPOCTPAHCTBE
4 [lepnieHIUKYISIPHOCTD MPSMBIX U 25
IUIOCKOCTEH B MPOCTPAHCTBE
VYTIIBI U pacCcTOSHUS 16
MHororpanHuku 7
BekxTops!l B IpocTpaHcTBE 12
3 HOBTOPGHI/IG, 0000111IeHNE U CUCTEMATH3 AN 5 5
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6 0




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Korrponsreie  Tpaktuseckue (undposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI pecypen
1 AHaMTHYECKass TEOMETPHS 15 1
) [ToBTOpEHME, 0606IIICHI:I€ " 15 1
CUCTEMAaTH3aIHsI 3HAHHUHA
3 O6bEM MHOTOTpaHHHKA 17
4 Temna BpameHus 24
5 [Tnomany moBepXHOCTU U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JBroKeHUs 5 1
7 [ToBTOpEHuUe, 0606HICHI:I€ u 17 5
CUCTeMAaTH3aIHsI 3HAHHUHA
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Maremaruka: anredpa v Hadajga MaTEMaTUYECKOTO aHaIN3a, TEOMETPHSL.
I'eomeTpus, 10-11 kmaccwl/ byty3os B.®., [Ipaconos B.B. nox penaxiueit
CanoBuuuero B.A., Akunonepnoe o6miectBo «M3narensctBo «IIpocBerienue
METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA

* Maremaruka: anreOpa 1 Hadajga MaTEMaTUYECKOTO aHAIN3a, TEOMETPHSL.
I'eometpus, 10-11 xnaccwl/ byty3os B.®., [Ipaconos B.B. o penakuueit

C&I[OBHH‘IGI’O BA, AKHI/IOHepHOG 06I[I€CTBO ((I/IBI[EITGJIBCTBO ((HpOCBCHleHI/IG»

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

bubmoteka [IOK
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