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MNOACHUTEJIBHASA 3AIINCKA

["'eomeTpus siBHsETCS OOHUM U3 0A30BBIX KypCOB Ha YPOBHE CPEIHETO 0OILEro
oOpa3oBaHMs, TaK KaK O0OECIE€YMBAET BO3MOXKHOCTh HW3YUYEHUs JUCLMILIUH
€CTECTBEHHO-HAYYHOW HAIIPAaBIECHHOCTH W IIPEIMETOB T'YMAaHHMTAPHOTO LIMKJIA.
[TockonbKy JOTHYECKOE MBILIUIEHUE, (POpMHUpYyEMOE PU U3YUEHUH 00ydarOIUMUCS
IOHATUMHBIX OCHOB TI'E€OMETPHM, IIPU JO0KA3aTEIbCTBE TEOPEM U IOCTPOCHUU
LIEITOYKH JIOTHYECKUX YTBEPKICHUN IIPU PELICHUU F'€OMETPUUECKUX 3a/1a4, YMEHUE
BBIJIBUTaTh W OIPOBEPraTb T'MIIOTE3bl HEMOCPEICTBEHHO MWCIOJIB3YIOTCS IpU
pelleHny 3a7a4 eCTECTBeHHO-HAYYHOTO LIUKJIA, B YACTHOCTU (PU3MUYECKUX 3a/1a4.

[lenb ocBoeHus mporpamMmbl yueOHOTO Kypcea «I'eomeTpusk» Ha yrimyOaéHHOM
YPOBHE — pa3BUTHE UHIUBUAYATBHBIX CIIOCOOHOCTEH 00yYaIONINXCcs MPU U3YICHUN
TeOMETpPHH, KaK COCTaBISIONICH mpeAaMeTHON oOmactu «Marematuka U
nHpopMaTrKa» yepes o0ecreueHrue BO3MOKHOCTH MPUOOPETEHUS U UCTIOIb30BaHUs
0osee TIIyOOKMX T€OMETPUYECKUX 3HAHUW U ACUCTBUH, CIIEHU(PUYHBIX TEOMETPUH,
¥ HEOOXOAMMBIX JUIsl YCHEIIHOTO TPO(heCCHOHATBHOTO 00pa30BaHus, CBA3aHHOTO C
UCITOJIb30BAHUEM MAaTEMATUKH.

[TpuoputeTHBIMM 3a3JayaMu Kypca TE€OMETpHUM Ha YIIIyOJEHHOM YpOBHE,
PaCIIMPSIOUIMMH U YCUJIMBAIOIMMU Kypc 0a30BOr0 ypOBHS, SIBISIFOTCS:

paclIMpeHne MPEACTaBICHUS O FEOMETPUN KaK YaCTU MHUPOBOW KYyJIBTYPBI U
(GbopMUpOBaHKE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

(GbopMHpOBaHUE TMPEJCTABICHUS O MPOCTPAHCTBEHHBIX (QUIypax Kak o
BAKHEUIINX MATEeMATHYECKUX MOJEIAX, MO3BOJIAIONIMX OMNHUCHIBATH U H3Yy4aTh
pa3HbIE SBJICHUS OKPYKAOLIEr0 MUPA, 3HAHUE MMOHATHIHOTO aIlapara no pasiaciy
«CTtepeoMeTpus» y4eOHOro Kypca reOMETpHUU;

dbopMHpoBaHHE  yYMEHHMS  BJIAAE€Th  OCHOBHBIMH  MOHSTHUSIMH O
IPOCTPAHCTBEHHBIX (PUTypaX W HX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
bopMyn M yMEHHE HUX NPHUMEHSATh, YMEHHMS JIOKAa3bIBaTh TEOPEMbl U HAXOIUTh
HECTaHJIapTHbIE CIIOCOOBI pelIeHUs 3a/1aY;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAEIAX U B pEalbHOM
MUpE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYMPOBAaTbh TIE€OMETPUYECKHUE
MOJEIIN;

(dbopMUpOBaHHE MOHMMAaHUS BO3MOYKHOCTH aKCHOMAaTHUECKOIO MOCTPOEHUs
MaTeMaTUYECKUX TEeOopHil, (opMHpOBaHME MOHMMAHUS POJM AKCMOMATUKU TPU
MPOBEICHUU PACCYKICHUN;

dbopMHpOBaHUE yMEHUS BIAAETh METOJAMHU JO0KA3aTeNbCTB WM aJITOPUTMOB
peuieHus, YMEHHUsI UX MPUMEHSTh, IPOBOJIUTD JOKA3aTEIbHbIE PACCYKICHUS B X0/1€
pelIeHus] CTepEeOMETPUUECKUX 3a/lad M 3aJad C NPAKTUYECKUM COJEpKaHHEM,
dbopMHpoBaHUE TPEACTABICHUS O HEOOXOAMMOCTH  JIOKa3aTeNbCTB  IPH
000CHOBaHUU MaTEMAaTUYECKUX YTBEPKIECHUN U POJIM aKCHOMATHUKH B MTPOBEICHUU
JNEAYKTUBHBIX PacCy>KICHUM;



pa3BUTHE M COBEPILICHCTBOBAaHHE WHTEJUIEKTYaJIbHBIX W  TBOPYECKUX
CIIOCOOHOCTEW 00y4YaronMXcs, MO3HABATEIbHON aKTUBHOCTHU, UCCIIEI0BATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpECca K U3YYEHUIO TEOMETPUU;

dbopmupoBaHrue (PYHKIIMOHATBHON TPAMOTHOCTH, PEJICBAHTHOW T€OMETPUU:
YMEHUSI PACloO3HABaTh IMPOSBICHUS T€OMETPUUYECKUX TOHSATUM, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKMU3HEHHBIX CUTYalMsIX W MPU U3YYEHUU JPYTUX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
MOJICTTUPOBAHUS PEAbHBIX CHUTYyalllil, HCCIIEJOBAaHUS MOCTPOCHHBIX MOJEIEH,
UHTEPIIPETALNY OTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMHU CO/ICpKATEIBbHBIMU JIMHUAMU yueOHOTOo Kypca «['eomerpus» B
10-11 «xmaccax sBistoTcsi:  «lIpsiMble W TUIOCKOCTH B TPOCTPAHCTBE»,
«Muororpannukn», «Tema BpameHus», «BeKTopsl UM  KOOpAWHATHI B
IIPOCTPAHCTBEY, «/BIKEHHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TtpeboBaHHEe «yMETh OIEPUPOBATH
HNOHSTUSAMWY», PEIEBAHTHBIMU T'€OMETPUH HA YIIyOIEHHOM YpoBHE 00yueHus B 10—
11 kiaccax, OTHOCHUTCS KO BCEM COJEpKaTENbHBIM JHHHUIM y4yeOHOro Kypca, a
(dopMUpOBaHHE JIOTUYECKHMX YMEHHUH paclpeaensercss He TOJbKO IO
COJIEpKaTENbHBIM JIMHUAM, HO U 10 rojgam obyuyenus. Coaepxkanue oOpa3oBaHus,
COOTBETCTBYIOLIIEE MPEAMETHBIM pe3yibTaTam ocBoeHusi denepanbHoi padoueit
IpOrpaMMBbl, paclpeieNEéHHbIM O TrojaM OO0Yy4YeHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPUHIMIHAIBHBIM BOIPOCaM O0y4aroIIHuecs
oOpamanuch HEOAHOKPATHO. JTO TMO3BOJSET OPraHW30BaTh  OBIAJCHUE
T€OMETPHUUECKUMHU MOHITHSIMHI M HaBBIKaMU MOCIIE0BATEIHLHO U TOCTYNAaTeNbHO, C
COOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBbIE 3HAHUS BKJIIOYATh B OOIIYIO
CHCTEMY T€OMETPUUYECKUX MPECTABICHUN O0YJaIOIIUXCS, PACIIUPAS U YTIIyOJsis
e€, 00pasys MPOYHbIE MHOKECTBEHHBIE CBSI3H.

[Tepexon kK M3y4eHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MMO3BOJISIET:

co3garh ycnmoBus s guddepeHumnanuu  00ydeHHs,  MMOCTPOCHHUS
WHIUBUIYAIbHBIX ~ 00pa3oBaTeIbHBIX TMporpamMMm, OOeCleyuTh yriayOnEHHOoe
U3y4eHHE T€OMETPUHU KaK COCTaBJIAIoNIeH yueOHoro npeamera «MareMaTukay;

HNOJIFOTOBUTh OOYYalOUIMXCS K MPOJOJDKEHHIO H3yYeHUsT MaTeMaTHKH C
yuaéToM BbIOOpa Oynmymied mpodeccuu, oOecnedrBasi MPEEMCTBEHHOCTh MEXKIY
oO1uM U ipodeccuoHaIbHBIM 00Pa30BaHUEM.

Ha wu3yuenme yuebHOoro kypca «['eomeTpusi» Ha YIIIyOJIEHHOM YPOBHE
orBoauTcs 204 yaca: B 10 ximacce — 102 gaca (3 gaca B Hemenmo), B 11 kimacce — 102
yaca (3 Jaca B HEJIEJI0).



COAEPXKXAHUE OBYUEHUA
10 KITACC

IIpsiMbIe M IVIOCKOCTH B POCTPAHCTBE

OcCHOBHBIE  NIOHATHS  cTepeoMeTpuu. Touka, npsMas, IJIOCKOCTb,
npocTpancTBo. IloHATHE 00 aKCMOMaTMYECKOM IOCTPOCHHM CTEPEOMETPHUU:
aKCHOMBI CTEPEOMETPHUH U CIEACTBUSA U3 HUX.

B3auMHOE pacnosnokeHue IpsMBIX B IPOCTPAHCTBE: IEpECEKArOLIUeECs,
napajulelbHble W CKpellMBaromuecs mnpsmbele. lIpu3Haku CKpemumBaromMXxcs
npsAMbIX. [lapamienbHOCTh IPAMBIX U INIOCKOCTEW B MMPOCTPAHCTBE: NAapaJlICIIbHbIC
IIPSIMBIE B IPOCTPAHCTBE, MAPAJLIEIBHOCTD TPEX NPSIMBIX, MAPAIIIENBHOCTD IIPAMOU
u 1iockoctd. [lapamiensHoe W LEHTpaJbHOE MPOEKTUPOBAHHE, H300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajUIENbHOrO MpoeKTUpoBaHus. WM3o00paxeHue
¢buryp B mapajuiesibHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yroJ
MEXKy NMPSAMBIMH B IIPOCTPAHCTBE. [lapaiuienbHOCTh MIIOCKOCTEN: NapajliebHbIC
IIJIOCKOCTH, CBONCTBA IapajuIeIbHBIX IIJIOCKOCTEN. [Ipocrenmme
IPOCTPAHCTBEHHbIE (QUIYpbl Ha IUIOCKOCTU: TETpajlp, Napajuleienumne],
MMOCTPOEHUE CCUCHUN.

[leprieHIUKYJIAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIC MApAJIICIAbHBIE W IEPIECHIUKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeopemMa O IpsSMOU
NIEPIIECHIUKYJIAPHOU IIJIOCKOCTH. OpTtoronajisHoe IIPOCKTUPOBAHHUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 1O IUIOCKOCTH, PACCTOSTHUE
OT MPSIMOM J10 MIIOCKOCTH, TPOEKIUS (PUTYPHI HA TUIOCKOCTh. [ leprneHIuKyIsspHOCTb
IJIOCKOCTEN: TPU3HAK MEPIEHAUKYISIPHOCTH ABYX IUIOCKOCTeM. Teopema o Tpéx
MEPIICHIUKYIISPAX.

Yrael B NPOCTPAHCTBE: YroJl MEXAY NPSMOM M IIOCKOCTBIO, JBYIPAHHBIN
yTOJI, JUHEWHBIA YroJI IBYTPAHHOIO yria. TpEXTpaHHbBIA U MHOTOTPAHHBIE YIJIBL.
CBOICTBA IJTIOCKKUX YTJIOB MHOTOTPAaHHOTO yriia. CBOKMCTBA IJIIOCKUX U ABYTPAHHBIX
YIJIOB TPEXTPAHHOTO yIuIa. TeopeMbl KOCUHYCOB M CUHYCOB U1l TPEXTPAHHOIO yTJIa.

MHoOrorpaHHuKH

Buasl MHOrorpaHHuKoOB, pa3BEpTKa MHOrorpaHHuka. IIpmsma: n-yrombHas
npusMa, npsiMasi 1 HaKJIOHHAs! PU3MbI, OOKOBAasl U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapaiutenienumer, TpAMOYTOJIBHBIN MTapaJJIeIEUNE] U €T0 cBoKcTBa. KpaTyanmue
NyTH Ha TOBEPXHOCTH MHOTOorpaHHuka. Teopema Oiinepa. I[IpocTtpaHcTBeHHAas
teopema [ludaropa. [Tupamuaa: N-yronbpHas nupaMuja, NpaBUiIbHAs U yCeUEHHAs
nupamuabl. CBoiicTBa pébep M OOKOBBIX TpaHel NpaBWIBHOM NUPaMUIBbL.
[IpaBribHBIE MHOTOTPDAHHUKH: MpPAaBWUJIbHAs INpPHU3Ma W IPAaBWIbHAS NUpaMUJa,
npaBUJIbHAs TPEYTOJIbHAS TUpaMUAa U paBUIIbHBIN TeTpasap, kyO. [IpeacraBnenue
O MPABUJIbHBIX MHOTOIPAHHUKAX: OKTa3Ap, JOAEKA3AP U UKOCASP.

Bbluncienre 31€eMEHTOB MHOTOTPaHHUKOB: pEOpa, IUaroHaid, YIJIbL
[Tnomans OOKOBOWM MOBEPXHOCTH W TIOJIHOW TIOBEPXHOCTH MPSIMOU TPHU3MBI,
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IUIONIA/Ib OCHOBAHMA, TeOpeMa 0 OOKOBOI MOBEPXHOCTH MpsiMOi pu3Msl. [1nomans
OOKOBOIl MOBEPXHOCTHM M IOBEPXHOCTH MPABUIBHOW MHUPaMHIbI, TEOpEMa O
TUIOIIAAN YCEUEHHOW TUPAMU/IBI.

CuMmmeTprss B IIPOCTPAHCTBE. OJEMEHTBI CHUMMETPHHM  IPAaBHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsi B IPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPUS
NapaJuIeNeNuIe d, CUMMETPUsS NPABWIBHBIX IPU3M, CHMMETpPHUS IPABUIBHON
UpaMUIBbl.

BexTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHS: BEKTOp B INPOCTPAHCTBE, HYJIEBOW BEKTOP, JIMHA HEHYJEBOIO
BEKTOpa, BEKTOpPbl KOJUIMHEApPHbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PAaBEHCTBO BEKTOPOB. [[eUCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIUATAHHE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOKEHHE BEKTOpa Ha
yucio. CBolcTBa CIIOKEHUSI BEKTOPOB. CBOMCTBA YMHOKEHHSI BEKTOpA HA YHUCIIO.
[loHATHE KOMIUIaHApHBIE BEKTOPHIL. [IpU3HaK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
[IpaBwiio mapamienenunena. Teopema O pas3loKEHUM BEKTOpa 10 TpEM
HEKOMIUIaHAapHBIM  BeKkTopaMm. [IpsamoyrosmbHas  cucrema  KOOpAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOPAMHATAMHM BEKTOpPA U
KOOpJIMHAaTaMH TO4YEK. YTOJI MeExXay BeKkTopamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tena Bpamenust

[lonarus: HUIMHAPUYECKAs TOBEPXHOCTh, KOHUYECKAasi TMOBEPXHOCTb,
chepuueckas MOBEPXHOCTb, oOOpasyrolmue mnoBepxHocTeid. Tema BpalieHus:
HUJIMHIP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzauMHoe pacnoniokenue cepbl
U IJIOCKOCTH, KacaTeabHas MIOCKOCTh K chepe. M3o00paxkeHue Ten BpalleHUs Ha
miockoctu. Pa3BépTka nunuuapa u konyca. Cummerpusi chepsl U mapa.

O6béM. OcHoOBHBIE CBOIicTBAa 00BEMOB Ten. Teopema 00 o00bEME
MPSMOYTOJILHOTO Tapajuienenurnena u cieactsus u3 He€. OObEM mpsiMoOil U
HAKJIOHHOW MPU3MBI, MIJIMHIPA, TUpaMHuIbl U KoHyca. O0BEM 11apa U 1mapoBOro
CErMEHTa.

KoMOuHanum Ten BpamieHuss U MHOrorpaHHukoB. [Ipusma, BhnucaHHas B
MWINHAP, ONHCAaHHAas OKojo muiauHapa. Ilepecedenne cdepbl u  1mapa c
miockocThio. Kacanue mapa u cdepsl miockoctbio. [loHATHE MHOTOrpaHHHKA,
OMMCAHHOTO OKOJIO cdepbl, cdepbl, BIUCAHHON B MHOTOTPAHHUK WJIH TEJO
BpaIleHUS.

[Tnomaas MOBEPXHOCTH IUIWHIpA, KOHYyCa, IJIOMaaAb chepbl U e€ 4JacTeil.
[logobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIANCH IMOBEPXHOCTEN
nonoOHeix Quryp. IlpeoOpazoBanue mnogoOusi, romorteTusi. PeleHue 3amau Ha
MJIOCKOCTH € UCIIOJIB30BAaHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoenune ceueHnit MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS IIJINHPA
(mapaJyienbHO M TMEPNEeHAUKYISIPHO OCH), CEUYEeHHsl KOHyca (mapajuieibHbIe
OCHOBAHHUIO U MPOXOSIIUE YepEe3 BEPIIUHY), CEUCHUS 1Iapa, METOAbI TOCTPOCHHUS
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CEUEHUI: METOJ| CIE0B, METOJI BHYTPEHHErO MPOEKTUPOBAHUS, METO MEpEeHOCca
CEKYIIIEH TIIOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

BekTopsl B npoctpancTBe. Onepanyu HaJl BEKTopaMu. BEeKToOpHOE YMHOKEHHE
BEKTOpOoB. (CBOWMCTBAa BEKTOPHOTO yMHOXKeHUA. IIpsiMoyrosibHass cucreMa
KOOpJAUHAT B mpocTpaHcTBe. KoopauHarel BekTopa. PaznmoxkeHune BekTOpa 1o
6azucy. KoopamHaTHO-BEKTOPHBINM METO/I IIPU PEIICHUH T€OMETPUUECKUX 3a/1ay.

J{BUKeHUS B IPOCTPAHCTBE

JIBmwxenus npoctpancTBa. OtoOpakenus. JIBMKEHUS W PaBEHCTBO (UTYP.
OO6uue cBoiicTBa JBWXKEHUH. Buabl JBMXKEHUN: TapalielbHbIA MEPEHOC,
LEHTpaJbHasl CUMMETPUS, 3€pKajJibHasi CUMMETpPHs, MOBOPOT BOKPYT MPSIMOM.
[IpeoOpazoBanus mogodus. [Ipsmas u chepa Diinepa.



IIJTAHUPYEMBIE PE3YJIbTATbI OCBOEHHMS YYEBHOI'O KYPCA
«T'EOMETPUS» (YIVIYBJIEHHBIMX YPOBEHb) HA YPOBHE
CPEJHETI'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUNUCKOTO OOIIECTBA, MPEACTaBICHUE O MATEMATUYECKUX
OCHOBaX (DYHKIIMOHMpPOBAHUS PA3JIMYHBIX CTPYKTYp, SBICHUN, MPOIEAYp
rpakaaHckoro  obmiectBa  (BBIOOpPBI,  OMPOCBI U JIPYyTrO€),  yMEHHUE
B3aMMO/JICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBHM C HX
(GYHKIUSMU 1 HA3HAYCHHUEM;

2) naTpuOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUNUCKOM T'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
MPOIIIOMY M HACTOSIIIIEMY POCCHICKONW MaTE€MaTHUKH, IIEHHOCTHOE OTHOIICHHUE K
JTOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
UCIIOJIb30BAHUE HTUX JOCTIDKCHMM B JPYTUX HAyKax, TEXHOJIOTHSX, chepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHHME JYXOBHBIX IIEHHOCTEW POCCHUICKOTO Hapoaa, CPOPMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, 3THUYECKOTO IMOBEICHUS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHKCHUN HAYKU U AESATENbHOCTHIO YYEHOTO, OCO3HAHUE JTUYHOTO
BKJIa/ia B IOCTPOCHHUE YCTOMUMBOTO OYIYIIIETO;

4) 3cTeTH4ecKOe BOCIUTAHME:

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIOYAs OSCTETHKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, 00BbEKTOB, 3a/1a4, PELIEHU, pacCy>KIeHU, BOCIPUUMYUBOCTD K
MaTeMaTUYECKUM acIlleKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

S) puzuveckoe BoCIUTAHHE:

chOpPMUPOBAHHOCTh YMEHHUSI TMPUMEHSITH MaTEMaTUYEeCKUE 3HAHUS B
MHTEpecax 310pOBOTo M 0€30MacHOro 00pasa >KU3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 3JIOPOBBIO (3I0pPOBOE IHMTAaHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH M
OTIIbIXa, PEryispHas (u3nYecKasi akTUBHOCThH), (PU3NYECKOE COBEPIIICHCTBOBAHHE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JAEATEIbHOCTHIO;

6) TpynoBoe BocniuTaAHUE:

TOTOBHOCTh K TpYyIy, OCO3HaHWE IIEHHOCTH TPYJIOJIOOUS, HWHTEpPEC K
pazmuuHbiM  chepaM  NMPOdEeCCHOHAIBHOM  JESITEIBbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymeit mnpodeccun W pealn3oBbIBATH COOCTBEHHBIE >KM3HEHHBIC ILJIAHBI,
FOTOBHOCTh M CIOCOOHOCTH K  MaTeMaTUYeCKoMy  OOpa3oBaHUI0 U
caMOOOpa30BaHUI0 Ha TMPOTSHKEHWU BCEU JKU3HM, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU TPAKTUUECKUX 3a/1a4y MaTeMaTUYECKON HAMpPaBJICHHOCTH;

7) 3K0JI0THYeCKOE BOCIIMTAHME:



c(OPMHPOBAHHOCTh  JKOJIOTMYECKOW KYJbTYpPhl, TIOHUMAHUE BIIMSHHUS
COITMATTbHO-?KOHOMUYECKUX IPOIIECCOB HA COCTOSHUE MPUPOTHON U COIHMATBHOMN
Cpe/Ibl, 0OCO3HaHUE III00aIbHOTO XapaKkTepa KOJOTHYECKUX TPOoOJeM, OpUEHTAIIHS
Ha TPUMCHEHHE MaTEeMAaTHYEeCKUX 3HAHWW IS pelieHus 3ajad B 0O0JacTH
OKpY>Karolel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OIEHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOM MTPAKTUKH, TOHUMAaHUE MaTeMaTHIEeCKOM
HAyKHU Kak cepbl 4eTOBEUECKOM IeITeTbHOCTH, STANOB €€ Pa3BUTHS H 3HAUUMOCTH
JUISL pa3BUTHUSL IMBUJIM3AIIMY, OBJIAJICHUE SI3bIKOM MaTEMAaTUKU U MaTeMaTH4YECKOU
KYJBTYpOU KaK CPEJICTBOM MMO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIIATH MPOCKTHYIO
U UCCIIEIOBATEINIbCKYIO JEATEIbHOCTh MHANBUIYAIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3naBaTe/ibHbIEC YHUBEPCAJIbHBIE YUeOHbIE 1eiiCTBUS

ba3oBble 1ornyeckue qeficTBu:

BBIBJISITh M XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKKM MATEMaTUYECKUX
OOBEKTOB, TIOHSTHH, OTHOIIEHUH MEXAYy TMOHATUIMH, (POPMYyIUPOBATH
OTIpEeJICIICHHS TIOHATUN, YCTAaHABIMBATh CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHUS J1s1 0000LIEHNS U CPaBHEHMSI, KPUTEPUU ITPOBOAMMOIO aHAIIN3A,

BOCIIpUHUMATh,  (popMynupoBaTh U  MOPEeOOpPa3OBBIBATH  CYXKJICHHUS:
YTBEPAUTEIbHBIE U OTPULATENbHbIE, EAMHUYHbIE, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJIAITh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSA3U U MTPOTUBOPEUUS
B (pakrax, JaHHBIX, HAOJIONCHUIX U YTBEPKACHUSX, Mpeiaratb KpUTEpUU s
BBISIBJICHUS] 3aKOHOMEPHOCTEN U TPOTUBOPEYUHIA;

JenaTb BBIBOJABl C MCIOJb30BAHUEM 3aKOHOB JIOTHMKH, JEAYyKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIIOUEHH 110 aHAJIOTUH;

MPOBOJUTH CAMOCTOSITENBHO 10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKACHUI
(MpsiMBIE U OT MPOTUBHOTO), BEICTPAUBATh apTyMEHTAIMIO, IPUBOIUTEH MPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKJIEHUS U BHIBOJBI;

BBIOMpATh CMOco0 pemieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BapHaHTOB PELIEHUS, BHIOMpPATh HauOoJee MOAXOASIIUN C yUETOM CaMOCTOSATEIBHO
BBIJICJIEHHBIX KPUTEPHUEB).

Bba3oBble uccienoBareJbcKue 1eHCTBUA:

UCIIOJIb30BaTh BOIPOCHl KaK HCCIEI0BATEIbCKUM HHCTPYMEHT IO3HaHUS,
dbopMynaMpoBaTh  BOMPOCHl,  (PUKCUPYIOUIME  MPOTUBOpEUYUE,  MpodiieMy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, APTYMEHTHPOBATH
CBOIO MO3ULIUI0, MHEHHE;

MPOBOJUTH CAMOCTOSITENIbHO CIIJITAHUPOBAHHBINA SKCIIEPUMEHT, UCCIEAOBaHHE
110 YCTAaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4YeCKOTO 0ObEKTa, SBJICHHUS, ITpoLiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IPOLIECCAMU;



CaMOCTOATENFHO (OPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
NpOBEAEHHOTO  HAONIONCHUS, WCCICNOBAaHUS, OICHHWBATh  JTOCTOBEPHOCTH
MIOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000IICHNUH;

IIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpOIlecca, a TaKKe BBIABUTATH
MIPE/IIOJIOKEHHUS O €T0 PA3BUTHUHU B HOBBIX YCIIOBUSX.

Pa6ora ¢ undpopmanmeii:

BBISBJISITh JeQUITUTHI HHPOPMAIMH, JAaHHBIX, HEOOXOAMMBIX Ui OTBETa Ha
BOMPOC | JUIsI pEIICHU 3a/1a4H;

BBEIOMPATh MH(POPMAIIIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, aHAJTU3UPOBATH,
CHUCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAIIHIO PA3TUYHBIX BUAOB U (PopM
IPECTaBICHNUS;

CTPYKTYpUpPOBaTh WHGOpPMAIMIO, MPEICTaBIATh €€ B pa3IUYHbIX (opmax,
WLUTIOCTPUPOBATH TpaduvecKH;

OILICHUBATh HaAEKHOCTD uHpopmauu o CaMOCTOSITENILHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHMKaTHBHBIC YHHBEPCAJIbHbIC Y4eOHbIE NeiCTBHA

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
LEJISIMU OOLIEHMS], ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
U IIMCBbMEHHBIX TEKCTaxX, JaBaTb IIOSCHEHHUs II0 XOIy pELIeHUs 3aJauyu,
KOMMEHTHPOBATH IOJTYyYECHHBIN PE3yJIbTaT;

B X0JI¢ OOCYXJIEHHS 3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYXIAEMOIl TEMBI,
npoOJeMbl, pelaeMoN 3aJadd, BBICKA3bIBATh WJEH, HAILIEJICHHbIE Ha IOHMCK
pEelIeHNsl, COINOCTABIIATh CBOM CYXAEHUA C CYXICHUSIMHU APYTMX YYaCTHUKOB
nuainora, oOHapyKMBaTh Pa3jiM4Me M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIJIACHS], CBOU BO3PAXKEHUS;

MIPEACTABIATh PE3YIBTAThl PEIIECHUS 33J1a4d, SKCIIEPUMEHTA, UCCIEIOBAHNUS,
IPOEKTa, CaMOCTOSTENbHO BBIOMpPATh (opMaT BBICTYIUIGHHS C Y4€TOM 3ajad
IPE3eHTALUN U OCOOEHHOCTEN ayIuTOPUH.

PerynsitTuBHbIEe YHUBEPCAJIbHbIE YUeOHbIE AeiiCTBHS

Camoopranusamnus:

COCTaBJIATH IIJIaH, AJITOPUTM PEIICHUS 3a/a4M, BBIOUPATh CIIOCO0 pelieHus ¢
Y4ETOM MUMEIOIIHUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATH
¥ KOPPEKTUPOBATh BAPUAHTHI PEUICHUN C Y4ETOM HOBOM WH(MOPMAITUH.

CaMOKOHTPOJIb, IMOIIMOHAIbHBIA HHTEJJIEKT:

BJIaJICTh ~ HaBBIKAMU  TO3HABATEIBLHOM  peduiekcuM  Kak  OCO3HAHHUS
COBEPIIAEMBIX JEUCTBUA M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB, BIAACTh
criocobamMu CaMOINPOBEPKH, CAMOKOHTPOJISL TpoIlecca W pe3ysbTaTa peIieHUus
MaTEMaTHYECKOM 3a1auH;



NpEeIBUIETh TPYIHOCTH, KOTOPhIE MOTYT BO3HUKHYTh MPHU PELICHUU 3aJauH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENbCTB, JaHHBIX,
HaWJIEHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSAM, OOBIACHITH MPUYUHBI
JOCTHKEHUSI WIIM HEJIOCTHKEHUSI PE3YJIbTaTOB JIEATEIbHOCTH, HAXOAUTh OIIUOKY,
JaBaTh OIEHKY IPHUOOPETEHHOMY OTIBITY.

CoBmecTHAasl 1€ATEJIbHOCTD:

MOHMMATh U HCIIOJB30BaTh MPEUMYIIECTBA KOMAaHIHOW M WHIUBUYabHOM
paboThl TpU pemIeHUH YYeOHBIX 3aJady, MNPUHUMATh LEJdb COBMECTHOU
JESITEIbHOCTH, TUTAHUPOBATh OPTaHU3AIlMI0O COBMECTHOM pabOThI, pacHpenensTh
BUJIBI pa0OT, IOTOBAPUBATHCS, 00CYKAATh MPOLIECC U pe3ybTaT paboThl, 00001IaTh
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B T'PYIIOBBIX GopMax paboTsl (00CyxkaeHHs, 0OMEH MHEHU,
«MO3TOBBIE IITYPMbD) U UHBIE), BHITOJIHATH CBOIO YacTh Pa0OTHI U KOOPAUHUPOBATH
CBOM JICHCTBUS C JPYTMMHU YWIEHaMU KOMaH/1bl, OLIEHUBATh KAUECTBO CBOETO BKJIaJIa
B O0mMi TPOAYKT TO KpUTEpUsM, CHOPMYIUPOBAHHBIM  YYaCTHHUKAMHU
B3aMMOJICHCTBHUSL.

IMPEAMETHBIE PE3YJ/IBTATDBI

K koniry 10 kiaacca oOyyaromuics HayquTCs:

e CBOOOJHO OMNEPUPOBATH OCHOBHBIMU TMOHSATUSMU CTEPEOMETPUU TIPU
pelIeHUN 3a71a4 U MPOBEACHUN MaTEMaTHYECKUX PACCYKICHHUI;

e TPUMEHATH AKCHOMBI CTEPEOMETPUHU M CIEACTBUS W3 HUX TPH PEIICHUH
TCOMETPUUYECKHX 33]1a4;

e KJIACCH(UIIMPOBATh B3aUMHOE PACIOJIOKCHHUE TPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEH B MPOCTPAHCTBE, MPSMBIX U IJIOCKOCTEH B TIPOCTPAHCTRE;

e CBOOOJHO OMEPHUPOBATH TOHATHUSAMHU, CBS3aHHBIMH C YyIJIaMH B
MPOCTPAHCTBE: MEXKIY MPSMBIMH B TIPOCTPAHCTBE, MEXKIY NPSIMOA U
MJI0CKOCTBIO;

e CBOOOJHO OTMIEPUPOBATH MOHITHUSIMU, CBA3AHHBIMU C MHOTOTPAHHUKAMU;

e CBOOOJHO pacro3HaBaTh OCHOBHBIE BHJIBI MHOTOTPAaHHUKOB (TIpHU3Ma,
nupamMua, NPSMOYTOJIbHBIN Tapajuiesenune, Kyo);

e KJIACCH(PUIIUPOBATH  MHOTOTPAHHHWKH, BBIOMpass  OCHOBaHWUS  JJIs
KJIacCU(UKaIINH,

e CBOOOJHO ONEPUPOBATH TOHSATHUSMHU, CBSI3AHHBIMU C  CEUYCHUEM
MHOTOT'PaHHHUKOB TUIOCKOCTBIO;

e BBINOJHSATH napajiesbHOe, LEHTPAIbHOE " OpPTOrOHAJILHOE
MPOEKTUPOBAHKE (QUTYP HA TNIOCKOCTh, BHITOIHATH U300pakeHus puryp Ha
IUIOCKOCTH;

e CTPOUTH CEUYECHHS]I MHOTOTPAHHUKOB PA3JIMYHBIMU METOJAMH, BBINOIHATH
(BBIHOCHBIE) MIOCKHE YEPTEXKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP:
BUJI CBEPXY, COOKY, CHU3Y;
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BBIYUCIISITh  IUIOIIAQAA  TOBEPXHOCTEM  MHOTOTPAHHHUKOB  (MpuU3Ma,
nupamuza), FeOMETPUYECKUX TEJ ¢ IPUMEHEHUuEM (opMyI;

CBOOOJTHO OINEPUPOBATHh MOHSTHAMU: CHMMETPHUS B MPOCTPAHCTBE, LIEHTD,
OCb 1 TJIOCKOCTh CAMMETPHH, IIEHTP, OCh U INIOCKOCTh CHUMMETPUU PUTYPBI;
CBOOOJTHO OIEpPUPOBATH MOHATHUSMHU, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpAMHATaM B IPOCTPAHCTBE;

BBITIOJIHATH JEUCTBUS HAJl BEKTOPaMU;

pelarh 3aJadyd Ha JI0Ka3aTeJIbCTBO MATEMAaTHUYECKUX OTHOLICHUH U
HAXOXJICHUE T€OMETPUUECKUX BEJIMYHH, TIPUMEHSSI U3BECTHBIE METOIbI IPU
pPEIICHUM MaTEeMaTUYECKUX 3aJad MOBBIIIEHHOTO W BBICOKOTO YPOBHS
CJIO)KHOCTH;

MPUMEHATh MPOCTEUIIME MPOrPaMMHBIE CPEACTBA W DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI MPU PEIICHUU CTEPEOMETPUUECKUX 3a1aY;
U3BJIEKaTh, MNPEOOpa3oBbIBATh W HMHTEPIPETHPOBATH HMHPOPMAIIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpeACTaBICHHYIO Ha
YepTekKax U pUCYHKAX;

IIPUMEHATh TIOJIYYCHHBIE 3HAHUA HAa [pPAKTUKE: CPaBHUBATH U
AHAJIN3UPOBATH PEAJIbHBIE CUTYAllUU, NPUMEHATh U3YUYCHHBIE ITOHATHS B
mpoliecce  MOMCKAa  pelieHUsT MaTeMaTU4yecku  CcopMyJIHpOBAHHOM
npoOIeMbl, MOJAEIUPOBATh peajbHBIE CUTyallMd Ha S3BIKE T€OMETPHH,
MCCIIE0BATh MMOCTPOEHHBIE MOJEIN C UCIIOIb30BAaHUEM I'€OMETPUYECKHUX
MOHATUM W TEOpeM, ammapara ajareOpbl, pelarbh MpPakKTHUYECKHUE 3a7add,
CBSI3aHHBIE C HAXOXKJICHUEM I'€OMETPUYECKUX BEJINYNH;

UMETh TpEACTaBleHUs] 00 OCHOBHBIX AdTamax pPa3BUTUSI TEOMETPUHM KaK
COCTaBHOM 4acTu (pyH1aMeHTa pa3BUTHUSI TEXHOJIOTUH.

K koniy 11 kiaacca oOyvaromuiicss Hay4uTCs:

CBOOOJTHO OMEPUPOBATH MOHSATUSMU, CBSI3AHHBIMH C IMJIMHIPUYECKOM,
KOHMYECKOH U CHEepUUYSCKOM TOBEPXHOCTIMHU, OOBSICHATH CIIOCOOBI
MOJTyYCHHUS;

OTEpUPOBATh MOHATUSIMH, CBSI3aHHBIMH C TEJIAMH BpAIICHUS: IIMIMHIPOM,
KOHYCOM, c(hepoit u mapowm;

pacro3HaBaTh Teda BpamieHus (UWIUHAP, KOHYC, cdepa W 1map) u
OOBSCHATH CIIOCOOBI TIOJIYYCHUS TEJI BpAIICHUS;

KJIacCU(UIIMPOBATH B3AUMHOE PACIOJIOKEHUE CPephl U MIIOCKOCTH;
BBIYHCIIATh BEJIMYMHBI JJICMEHTOB MHOTOTPAaHHUKOB W TEJ BpaIICHHS,
00BEMBI W TUIOIIAIA TOBEPXHOCTEH MHOTOTPAHHHKOB M TEJI BPAIICHHSI,
TCOMETPUUCCKUX TEJI C IPUMEHEHUEM (HOPMYIT;

CBOOOJTHO OIEPUPOBATH MOHATHIMH, CBSI3aHHBIMH C KOMOWHAIMSAMHU TEI
BpaIlicHUSI ¥ MHOTOTPAaHHUKOB: MHOTOTPAaHHUWK, BIIMCAHHBIA B chepy H
OMMCAaHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WJIU TEJO
BpAIICHUS;

BBIYHCIIATh COOTHOIICHHSI MEXTY IUIONIAIIMH TTOBEPXHOCTEH U 00bEMaMu
ITOJTOOHBIX TEI;
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n300pakaTh u3y4aembie (UTYPHI, BBHITOIHATH (BBIHOCHBIC) TUIOCKHE
YepTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUI CBEPXY, COOKY,
CHU3Y, CTPOUTh CEYEHUS TEJl BPAILICHHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHGPOPMAIMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpeJACTaBICHHYI0 Ha
yepTekKax U pUCYHKaXx;

CBOOOJTHO OMEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHATH OIEpalluK HaJl BEKTOPAMU;

3a/1aBaTh IJIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CUCTEME KOOPUHAT;
peraTh TeOMETPUUECKHUE 3a/1a4i Ha BRIUUCIICHHUE YTIIOB MEKTY PSIMBIMU U
MJIOCKOCTSAMHU, BEIYUCIICHUE PACCTOSIHUM OT TOYKHU JI0 TIJIOCKOCTH, B LIEJIOM,
Ha MPUMEHEHUE BEKTOPHO-KOOPAUHATHOIO METO/1a MPU PEIICHUU;
CBOOOJIHO ONEPUPOBATh TMOHSATUSMHU, CBS3AHHBIMU C JBWXKCHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA IBUKEHUN;

BBITIOJIHATh HM300paXEHUsT MHOTOTPAaHHUKOB M TeJl BpaIllEHUS MPHU
MapajuieIbHOM  TEPEHOCE, I[EHTPAIbHOM CUMMETPHUH, 3E€PKAJIbHOU
CUMMETPHH, TIPU TOBOPOTE BOKPYT MPSIMOMA, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEYEHHUS] MHOTOTPAHHHUKOB M TE€J BpAILCHUS: CEUYCHHS LWIMHIIPA
(mapasienbHO U MEePIeHIUKYIISIPHO OCH), CEYEHUsT KOHYca (TapasuiebHbIe
OCHOBAHHUIO Y IPOXOASAIINE YEPE3 BEPIINHY ), CEUCHUS 11apa;
WCIIOJIB30BaTh METOABI INOCTPOCHMSI CEUYECHUM: METOJA CIENOB, METOJ
BHYTPEHHETO IIPOCKTUPOBAHUSI, METO]I IEPEHOCA CEKYIIEH MIOCKOCTH;
JIOKa3bIBaTh T€OMETPUUYECKUE YTBEPIKIACHUS;

MPUMEHSITh TeoMeTpudeckre (aKThl Il PELICHUS] CTEPEOMETPUUYECKUX
3a/1a4, TPEANOJIararlliuX HECKOJIBKO IIaroB pELICHUS, €CIH YCJIOBHS
MIPUMEHEHUS 3a/1aHbI B SIBHOW U HESIBHOU (hopme;

pelmarb 3aJa4d Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOILICHHH H
Hax0XJICHUE T€OMETPUUECKUX BEIUYUH;

MPUMEHSTH MPOTPAMMHBIE CPEACTBA M 3JEKTPOHHO-KOMMYHHKAIIMOHHbBIE
CUCTEMBI [IPU PEIIEHUU CTEPEOMETPUUYECKHX 3a/1aY;

MPUMEHSITH IMOJTyYCHHbIE 3HAHUS HA TPAKTUKE: CPABHUBATh, aHAJIM3UPOBATH
U OLEHUBATh pEaJbHbIE CUTyallMH, MPUMEHSATh H3YyUYECHHBIE MOHSITHS,
TEOPEMBI, CBOICTBA B TMPOLECCE IOUCKA PEIICHUS MaTeMaTUYECKU
chopMyIHPOBaHHON MPOOJIEMBI, MOACIUPOBATh pEANIbHbIC CUTYyalluud Ha
S3bIKE TEOMETPUU, UCCIIEAOBATh MOCTPOEHHBIE MOJIENIU C UCIIOIh30BaHUEM
r€OMETPUYECKUX TOHATUH M TEOopeM, ammapara aiareopbl, peniaTh
MPaKTUYECKUE 3a7auM, CBS3aHHBIE C HAXOXKICHUEM T'€OMETPUYECKUX
BEJINYUH,;

UMETh TpeACTaBlieHUuss 00 OCHOBHBIX AdTamax pPa3BUTHUS TE€OMETPHUHM Kak
COCTaBHOM yacTu (yHJAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJunyecTBo 4yacoB
Ne HaumeHoBaHue pa3gejioB H  TeM Kontpo e Ipaxrmueckne JuiekTpoHHbIE (HUGPOBDbIE)
/ HTPOJILHBI THYECKH 6
n/n NPOrpamMMbl Bcero paGoTh! paGoTh! o0pa3oBaTe/ibHbIE PeCypChl

1 BBenenue B ctepeoMeTpuio 23 1 bramorexa POLL
A p p https://resh.edu.ru/subject/51/10/

2 B3anMHOe pacnosiokeHue HpsMBIX B 6 1 bubnanorexa POII
IIPOCTPAHCTBE https://resh.edu.ru/subject/51/10/

3 [TapanienbHOCTh NPSAMBIX U MIIOCKOCTEN B 8 bubamorexa POI
IIPOCTPAHCTBE https://resh.edu.ru/subject/51/10/

4 [lepnenuKyIsIpHOCTD MIPAMBIX 5 o5 bubanorexa POII
IJIOCKOCTEH B MPOCTPAHCTBE https://resh.edu.ru/subject/51/10/

bubamorexa POII
S YIIIbL M PACCTOAHMS 16 1 https://resh.edu.ru/subject/51/10/

butmmoreka POIII
6 MuororpanrmKy ! 1 https://resh.edu.ru/subject/51/10/

7 BexTops! B mpocTpaHcTBE 12 bubmorexa PSIII
P poctp https://resh.edu.ru/subject/51/10/

8 IToBTOpeHme, 0000111eHNe U 5 2 Bubimorexa POILI
CHCTEMaTH3aINsI 3HAaHUH https://resh.edu.ru/subject/51/10/

OBIIEE KOJIMYECTBO YACOB 1o 102 6 0
[TPOI'PAMME
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11 KIIACC

KoaunuecTBO 4acoB
Ne /i HaumeHoBaHue pa3iejioB H TeM Kontponbueie  TpakTmaeckue dieKkTpoHHbIE (LM (POBbLIE)
- 0
NPOrpamMMbl Bcero paGoTLI paGoThI o0pa3oBaTejibHbIE PeCypPChI
1 AHanuTH4eckasi FreoMeTpHs 15 1 bubmorexa POLI
https://resh.edu.ru/subject/51/11/
2 [ToBTOpeHwue, 00001eHue u 15 1 bubmmorexa POILI
cucTeMaTu3alus 3HaHU! https://resh.edu.ru/subject/51/11/
. bubmmorexa POIII
3 O61bém MHOTOrpaHHIKa 17 1 https://resh.edu.ru/subject/51/11/
Bubmmorexa POIII
4 Tena Bpamenns 24 1 https://resh.edu.ru/subject/51/11/
5 [Inomann MOBEPXHOCTH U  OOBEMBI 9 1 Bub6munoreka POIII
KpPYIJIBIX T€Il https://resh.edu.ru/subject/51/11/
6 TIBuKeHms 5 1 bubmuoreka POIII
https://resh.edu.ru/subject/51/11/
7 [ToBTOpeHwue, 00001eHne u 17 2 Bubmuorexa POIII
cUcCTeMaTH3anus 3HaHUU https://resh.edu.ru/subject/51/11/
OBIIEE KOJIMYECTBO YJACOB 110 102 8 0
ITPOI'PAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

e MarteMaTtuka: airedpa U HayaJla MaTeMaTUYECKOro aHau3a, FTeOMETPHSI.
I'eometpus 10-11 knacc: yueOHUK: 0a30BbIi U YIIIyOJCHHBIH YpOBHH/ATaHACSH

JI.C., byryzor B.®., Kamomues C.b. um ap., AKuMoOHepHOE OOIIECTBO
«3narenbctBo «IIpocBemieHue;

e ['eometpusi. Junakrtuueckue marepuaisl. 10 knacc. ba3oBblil u yriayOneHHbIH
ypoBaH/b.I".3uB, Aktnoneproe obmiecTBo «M3marenserBo «lIpocBemenney;

e ['eometpusi. Junakruueckue marepuaisl. 1 1 kinacc. ba3oBblil u yriayOneHHbIH
ypoBaH/b.I".3uB, Aktnoneproe obmiecTBo «M3marenbctBo «lIpocBemenney;

METOJUYECKHUE MATEPHUAJIBI IS YYUTEJIA

eMeToauueckoe nocoOue K NMPeAMETHON JIMHUM y4YEOHHKOB IO IF€OMETPHUH
JI.C.AtanacsH, byry3os B.®., Kagomues C.b. u ap., AKiimoHepHoe 00111eCTBO
«3parenbctBO «lIpocBemienue»;

e ['ecomerpus. Junakruueckue matepuaisl. 10 kinacc. ba3oBblil U yriyOneHHbINA

ypoBHu./b.I".3uB , AkuinonepHoe obmiectBo «M3narensctBo «IIpocBeiienney;
e ['eomerpus. Junakruueckue matepuaisl. 11 kinacc. ba3oBblil U yriyOneHHbINA
ypoBHU./b.I".3uB , AkinonepHoe odmiectBo «M3narensctBo «IIpocBerienuey;

MU ®POBBIE OGPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

buobmuorexa POIII https://resh.edu.ru/subject/17/10/

buobmunorexa POIII https://resh.edu.ru/subject/17/11/
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