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INOACHUTEJIBHASA 3AIINCKA

[Tporpamma pabouero kypca «l'eomerpus» HpOPUILHOTO YpOBHA Uit ydammxcs 10
KJacca pa3paboTaHa Ha ocHoBe DeepanbHOro rocy1apcTBEHHOI0 00pa30BaTeIbHOTO CTaH1apTa
cpeznHero obuero oopa3oBaHus, ¢ y4eTOM TpeOOBAaHUI COBPEMEHHOIO MHUPA, MPEIBSIBIAEMBIX K
MaTeMaTHYeCcKoMy OOpa30BaHUIO, M TpaguuUui poccuiickoro oOpa3oBaHus. Peanuszanus
IporpaMMbl 00ECTIeUYMBACT BJaJICHHE KIIOYEBHIMH KOMIETEHIMSIMH, COCTABISIOIIMMU OCHOBBI
JUIs  CaMOpPa3BUTHUS UM  HENPEPBIBHOTO 00pa3oBaHUsA, LEIOCTHOCTH OOLIEKYJIbTYPHOIO,
JMYHOCTHOI'O ¥ TI03HABATEJIbHOIO PA3BUTHS JTMYHOCTH 00Y4aIOIIUXCS.

HEJIA N3YYEHUS YYEBHOI'O KYPCA

BaxHocTh Kypca Kypca OOy4YeHHs Ha YypOBHE cpemHero oomero o0Opa3oBaHUs
00ycCJI0BJIeHa MPUHIUIHATIBHOCTHIO METAIPEAMETHBIX U MPEAMETHBIX PE3yIbTaTOB 00y4YeHUsS B
HAMpaBJICHUU JIMYHOCTHOTO PAa3BUTUs OOydaroumuxcsi, (GOpPMHPOBaHUS (DYHKIIMOHAILHOU
MaTEMaTUYECKON IPaMOTHOCTH, U3yUEHUS IPYrMX y4yeOHbIX OTUCLUIUIMH. PazButue y yuyammxcs
NPaBWIBHBIX MPEICTABICHUNH 00 OCHOBaX W MPOMCXOXKICHUU T€OMETPHYESCKHX aOCTPaKIIMH,
COXPAHEHHUH pEAJbHOCTH M UACAIBHOIO, XapaKTepe OTPAKECHHs MATEMaTUYECKOM Hay4dHOU
TEHJCHIIMM W TMPOIECCOB B pEalbHOM MHPE, MECTO TEOPUH B CHCTEME HayKH W POJIU
MAaTeMAaTU4YCCKOro MOJACIIMPOBAHUA B HAYYHOM IIO3HAHMU W Ha IIPAKTHUKEC CHOCO6CTBYIOT
(GOpPMHUPOBAHHIO HAYYHOTO MHPOBO33PEHHS YYalIMXCS, a TaKKe XOpollee MbIIICHHE,
Heo0X0IuMOe Ul ajalTallui B COBPEMEHHOM OOILIECTBE.

I'eomerpust siBisieTcss OAHMM M3 0a30BBIX NPEJAMETOB HA YPOBHE CPEIHEr0 OOIIEero
o0Opa3oBaHMs, TaKk Kak oOOECIeYMBAeT BO3MOXHOCTh HW3YUEHHS KaK JUCIHILIHHAPHON
€CTECTBEHHO-HAYYHOW HAIPABICHHOCTH, TaK U TYMaHUTApHOU.

q)OpMI/IpyeMOG JIOTUYCCKOC MBINIJICHUE ITPU U3YUCHUU O6y‘~I€HI/I$I HCIIOJIB3YCT ITOHATHBIC
OCHOBBI TEOMETPUU U TOCTPOCHHUS IEMOYCK JIOTHUECKUX YTBEPXKIACHUU Ui PpEIICHUS
TCOMECTPHUYCCKUX 3aad, YMCHUC BbIABUI'aTb W OJOKa3bIBATH THUIIOTC3bl, HCEIIOCPCACTBCHHO
UCTIOJIb3yEMbIC TIPU OMpPEICIICHHH 3a]a4 €CTeCTBEHHO-HAYYHOTO IMKJIA, HAalpUMep, B Kypce
buzuku.

YMeHHe OpUEHTUPOBATHLCS B IIPOCTPAHCTBE UTPACT CYIIECTBEHHYIO POJIb BO BeeX chepax
NeSITeIbHOCTH YelioBeka. OpreHTanus YeIoBeKa BO BPEMEHU U IPOCTPAHCTBE — HEOOXOAUMOE
yclIoBHE €ro ObITHs, (opMa OTpaskeHHs OKPYKAIOMIETO MHpPA, YCIOBHE BBITOJBI IMO3HAHUS H
aKTUBHOE mpeoOpa3oBaHue Npoueaypbl. Mcnonp3oBaHue pa3AeleHHbIX O00pa3oB B paMKax
Pa3IMYHBIX BUI0B y‘Ie6HOI>i u TPYJIOBOI\/’I NCATCIIBHOCTU ABJISICTCA OAHUM U3 BaXXHBIX
npodecCHOHAIBHO BaXHBIX KayeCTB, MOITOMY aKTyalbHas 3aaada ()OPMHPOBAHHS y YUAIUXCS
MPOCTPAHCTBCHHOI'0 MBIINIJICHHUA KaK BHJOB O6p33HOFO MBINUIEHUS — BaXHBIM KOMIIOHEHT B
NOATOTOBKE K MPAKTHYECKOH NeITEIbHOCTH BO MHOTUX HAlpaBICHUSX.

Lens ocBoeHus mporpamMmbl ydeOHOoro kypca «l'eomerpus» Ha 0a30BOM YypOBHE
o0yueHHst — 001eo0pa3oBaTebHOE U OOIIEKYJIBTYPHOE Pa3BUTHE O0YJAIOIUXCs MOCPEICTBOM
oOecrieyeHus BO3MO>XHOCTH HpI/I06p€T€HI/I$[ n HCII0JIb30BaHUA CUCTEMATUUYCCKUX
reOMETPUYECKUX 3HAHUW M JAEUCTBHM, KOHKPETHBIX T€OMETPUYECKHUX (UTYpP, BO3MOKHOCTH
NPOJIOJDKeHHST 00pa3oBaHUS TIO0 CHENHAIBHOCTAM, a HE Tepexoja ¢ TPUKIIaJIHBIM
UCIIOJIb30BAaHUEM F€OMETPHUH.

[Iporpamma 1O ypoBHIO Ha 0a30BOM YpOBHE [UIS YyYalluXcs CpPEAHHUX MIKOJ, He
UCTIBITHIBAIONIMX ~ 3HAUUTENBHBIX ~ TPYJHOCTEM  HAa  ypOBHE  OCHOBHOTO  0OILIero
obpazoBanus. Takum oOpazoM, oOydaromuecss Ha 0a30BOM YpOBHE JOJKHBI OCBOUTH OOIIHE
MaTeMaTHYeCKUe 3HaHUs, CBSI3aHHbIE CO CTIeUU(UKON TreOMEeTpUN U HEOOXOAMMBbIE IS KHU3HHU B
COBpeMEeHHOM oOmiecTBe. Kpome 3TOro, y HUX €CTh BO3MOXKHOCTh M3YYHUTh T€OMETpPHUIO Oolee
riyooko, ecnmu B OyJylieM BO3HUKHET TOTPEOHOCTh B TIE€OMETPUYECKMX 3HAHHMIX B
npodheccCuoHaTBbHON NeSTENbHOCTH.



Hoctmxkenne — menedl  pa3paboTKuM  Iporpamm C Y4E€TOM  KOHKPETHBIX
3amad. [IppopuTeTHRIME 3a7a9aMu OCBOCHHUsI Kypca «I eomeTpun» Ha 6a3oBoM ypoBHe B 10-11
KJ1accax sIBISIOTCS:

° paccMaTpuBacT IMPEACTABICHHUE O CTCIICHU KaK 4YacTu MHpOBOﬁ KYJbTYpbl H
OCO3HAaHHUEC €€ B3aNMOCBA3U C OrPaHUYCHHBIM MUPOM;
° MOACIIUPYIOT MPECACTABICHNA O MHOTOI'paHHHMKAaX MW TEJIaX KaK O TpaAUuLMOHHBIX

MaTEMATUYCCKUX MOACTIAX, YMGIOH_[I/IX OIINChIBATh U I/13y‘-IaTb pa3J’II/I‘IHbIe SIBJICHUA, OKp}’)KaIOH_[I/Ie
MHD;

. METO/bI, TMO3BOJSIONIME pACMO3HaBaTh YEPTEXKHU, MOAECTHM U B  MHpE
MHOTOTPaHHHUKH TeJla U MHTEIUICKTa;

. BJIAJCHHE METOJAaMH pEIICHUS 3aJad [0 TOCTPOCHUIO  H300paskeHHi
HPOCTPAaHCTBEHHBIX (UTYD;

. MO3BOJISIET UCMOJIb30BAaTh METO/IbI OTIEPUPOBAHUS BEILIECTBEHHBIMU TOHATHIMH O
MHOTUX TPaHHUKaX M TellaxX, a TAKKe NX (PU3UUECKHUX NMPHHIHIAX;

. BJIAJICHHE alNTOPUTMAMH PEIICHUS OCHOBHBIX THIOBBIX  3aJ1a4; METOJbI

IMPOBEACHUA IICPEHOCHBIX O0Ka3aTCIbHBIX paCCY)I(,Z[eHHI;'I B PpPCIICHUAX [JId BBIIIOJIHCHUA
CTCPCOMETPHUICCKUX 3ada4 U 3a/la4 C IPAKTHUICCKUM U3MCHCHHUEM

° Pa3BUTHC HHTCIUICKTYAJIbHBIX W TBOPYCECKUX CII0COOHOCTEHN O6y‘laIOH_[I/IXCH,
IMO03HABaTCIILHOM AKTHUBHOCTH, UCCIICAOBATCIIbCKUX YMGHI/Iﬁ, KpI/ITH‘{eCKOfICTH MBIIIJICHUSA,
° HaBBbIKHN (bYHKHHOHaHLHOﬁ I'PaMOTHOCTH, peHeBaHTHOﬁ CTCIICHU: YMCHUC

pacro3HaBaTh MPOSBICHUS T€OMETPHUECKUX IOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
U3HAYaJIbHO JKU3HEHHBIX O0BEKTAaX M MPH U3YUYEHUU JIPYTUX YU4EOHBIX MPEIMETOB, MPOSBICHUS
3aBHCUMOCTEHl M 3aKOHOMEPHOCTEW, (OPMYIHMpPOBATh MX Ha S3bIKE T€OMETPUH M CO37aBaTh
reOMEeTPUYECKUEe MOJIENN, IPUMEHATh OCBOCHHbIE I€OMETPUYECKHE JUIsl allapaTHBIX pelIeHuH
IPAKTUKO- OpPUEHTHUPOBAHHBIX 3a/ady, HWHTEPIPETHUPOBATH U OLEHUBATh IOJYYCHHbIE
pe3yJbTaTHI.

OTiMYUTENbHON YepTOM MNporpamMMmbl SIBISIETCS BKJIIOYEHHE B KypC CTEPEOMETpUU B
Hayaje ero M3Yy4eHus 3ajad, OINPEAEICHHbIX Ha YpPOBHE JOCTM)KEHUS I[IO3HAHUA, U
OIIpEJIeTICHHBIM 00pa30oM OpraHW30BaHHas paboTa HaJ HHUMH, YTO OOECHEYMBAET DPA3BUTHUE
JIOTMYECKOTO0 ¥ TPOCTPAHCTBEHHOTO MBIIUICHUS, CTUMYJIMPYET INPOTEKaHUE HHTYUTHUBHBIX
IIPOLIECCOB, MOTUBHUPYET K JajbHEHIIEMY U3yUEHHIO TIPEMETA.

[Ipennourenue OTAAETCS OYEBHIHO-KOHCTPYKTHBHOMY METOAY OOYy4YeHMs, TO €CTh
TEOPETUYECKHE 3HAHUS, UMEIOIINECS B CBOEH OCHOBE YyBCTBEHHOCTH IPEIMETHO-TIPAKTUYECKOM
JEeATENBHOCTH. Pa3BUTHE NIPOCTPAHCTBEHHBIX MPEACTABICHUM y yd4allUXcsi B Kypce
CTEPEOMETPUHN OCYILECTBIIAETCSl 3a CYET PEIICHUs 3aJad [0 CO3/JaHUI0 IMPOCTPAHCTBEHHBIX
0o0pa3oB W 3a7a4 10 ONEPUPOBAHHUIO IPOCTPAHCTBEHHbIMH oOpa3amu. Co3gaHue obOpaza
IPOUCXOAUT C OMNOPOW Ha BUIAUMOCTb, a OINEPUPOBAHUE —B YCIOBHUSAX OTBJICYEHHUS OT
HarJIsJHOCTH, MBICJIEHHOTO U3MEHEHUS €r0 UCXOIHOTO COACPKAHMSL.

OcHoBHblE coaepkaTenbHble JMHUM Kypca «['‘eomerpum» B 10-11 kiaccax:
«MHororpanHukn», «IIpsiMble U MIIOCKOCTH B IPOCTpaHCTBEY, «Tena nHTemekray, «BekTopsl u
KOOpJMHATHI B IPOCTPAaHCTBEY». POPMUPOBAHUE JIOTUUECKUX YMEHUIN MPOUCXOIUT HE TOJILKO T10
coJiepKaTeNbHOM JIMHUM, HO U 110 roJjaM 00y4eHHs Ha YPOBHE CPEeIHEro 0011ero oopa3oBaHus.

Conepxxanne oOpa3oBaHUs, BKJIIOYAs IPEAMETHBIE PE3yJIbTaTbl OCBOCHUs paboueit
IPOTPaMMBI, PacIpeeIeHHbIM IO ToAaM O0y4YeHHsI, CTPYKTYPUPOBAHO TaKUM 00pazoM, YTOObI
BJIQJICHHE TE€OMETPUYECKUMH TOHSTUSMH ¥ HABbIKAMH OCYLIECTBIISIIOCH MOCTENEHHO U
MOCTYMNATEeNbHO, C COOIOCHUEM MPUHIMIIOB NMPEEeMCTBEHHOCTH, YTOOBI HOBbIE 3HAHUS ObLTH
onpejiefieHbl B CHCTEME T'€OMETPUUYECKHUX NPE/ICTaBICHUM OO0yJarommxcs, paclIMpeHus u
yIOpPCTBA. , 00pa3ys MPOYHbIE MHOKECTBEHHBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yuenne yueOHoro kypca «I'eomerpusi» Ha npodpuibHOM ypoBHe B 10 kiacce otBoautes 3
yaca B HEJIeIIO0, Bcero 3a roj o0yyenus - 102 yueOHbIX yaca.



COJAEP)KAHUE YYEBHOI'O KYPCA

IIpsimble ¥ IIIOCKOCTH B IIPOCTPAHCTBE

OcHOBHBIE NOHATUSA CTEpeOMeTpHUH. Touka, IpsiMas IJI0CKOCTh, MpocTpaHcTBoO. [TonsaTue
00 aKCHOMaTHYECKOM MOCTPOEHUU CTEPEOMETPUH: AKCUOMBI CTEPEOMETPHUHU U CIIEJICTBUS U3 HUX.

B3aumHOe pacnosiokeHue NpsIMBIX B MIPOCTPAHCTBE: NEPECEKAIOIINECS, TapaJICIIbHbIE U
CcKpelmuBamomuecss npsmsble. [lapamienbHOCTE IPSAMBIX M IJIOCKOCTEM B IPOCTPAHCTBE:
napajulejibHble MpsMBIE B IIPOCTPAHCTBE; MAPAJUICIIBHOCTh TPEX MPAMBIX; NApauIEIbHOCTD
npsiMass M IUIOCKOCTHAs. YTJIbI C COHAIIPABICHHBIMUA OKHAaMU; YTOJI MEXKIYy B3IVIAJIaMH B
npocrpasctse. [lapamiensHocTh IJIOCKOCTEM: napajuieseHas IJIOCKOCTB; CBOMCTBA
napajuieNbHBIX IocKocTel. [Ipocreiimue npocTpancTBEHHBIE (PUTYPBI Ha MIIOCKOCTH: TETPAdIP,
KyO, nmapajuienenumne; IoCTpOeHUE CeYeHUH.

IlepneHIUKYIAPHOCT M IUIOCKOCTB: OIOPHBIE IIPsSMbIE B IIPOCTPAHCTBE, MPSMBIE
HNEpHIEHIUKYJIIPHbIE M ONOpHbIE K IUIOCKOCTH, NpPU3HAaKW (QYHIAMEHTHOCTH MpsMble U
IJIOCKOCTH, BBIBOJBI O IPSIMOM OIOPHOM IUIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YOI MEXAY
PAMO u IJIOCKOCTBIO; IByTPaHHbIN yroJ, JIMHEHBIN yrod JIBYTPaHHOI'O
yria. [lepnenauKkyisipHble U HAaKJIIOHHBIE: PACCTOSHHUE OT TOYEK JO IUIOCKOCTH, PAaCCTOSTHUE OT
OpSAMOM 10 IUIOCKOCTH, HMPOEKIUs (UIypbl Ha IUIOCKOCTh. [lepneHuKyIsIpHOCTh IIOCKOCTEMH:
npu3HaK QyHIAMEHTHOCTH JIBYX IUIOCKOCTEH. Teopema o Tpex omopax.

MHOrorpaHHuKHu

[lonsATHe MHOrOrpaHHMKa, OCHOBHBIE JJIEMEHTbl MHOIOIDAHHMKA, OKpYIUIBIE U
HEBBINTYKJIbIE MHOIOIPaHHUKH; pa3BEPTKAa MHOrorpanHuka. [Ipusma: n- yrojapHas npusma; rpaHu
U OCHOBAHMUS TPU3MBL; IpsMas U HAKJIOHHAs IpU3Mbl; OOKOBas U TIIOJHAs IOBEPXHOCTh
npusMel. [lapamenenunen, npsAMOyroiapHblid Napajulelenunes U ero csorcrsa. [lupamuaer: n -
yrojibHasg NUpaMuJa, TpaHUYHAas M OIOpHas NUpPaMUJibl; OOKOBas M IOJHAs MOBEPXHOCTb
IIMPAMHU/]IBL; IPAaBUIIbHAS " yceueHHas UpaMKIa. DIEMEHTHI IIPU3MBI U
nupamuel. [IpaBuibHbBIE MHOIOTpaHHUKM: KHUIAa <«MHOIOTpaHHUKY»; IPAaBWIIbHAS IpU3Ma U
HENpaBW/IbHAs  INUPAMWJA; IPAaBWJIbHAsA  TPEyroibHas  OUpaMuja W [PAaBUJIbHBIN
TeTpasp; Kyo. [IpeacraBnenne o NpaBUIBHBIX MHOTOIPpAHHUKAX: OKTa3[p, JAOAEKa’aAp U
ukocadp. CeuyeHus: NpU3Mbl U TUPAMUIBL.

CumMerpusi B IPOCTPAHCTBE: CHMMETPHUSI  OTHOCHTEIBHO  TOYEK, MPSAMBIX,
IUIOCKOCTEM. DJIEMEHTBl CUMMETPUM B NUPAMHUIAX, [apajuleJeNuNenax, IPaBHIbHBIX
MHOT'OI'PAHHUKAX.

Berunciienue 31eMeHTOB MHOTOIPaHHUKOB: p&0pa, nuaroHany, yrisl. [Tnomans 60koBoii
MIOBEPXHOCTH U IIOJIHOM ITOBEPXHOCTH MPSAMOM NIPU3MBI, IUIONIAJb OCHOBAaHWW, Teopema o
OOKOBOW TMOBEpPXHOCTH NpsAMOM npusMsbl. [Inomans OOKOBOM M MHOJHOH IMOBEPXHOCTH
IIPaBUIILHOMN NUpaMHJibl, TeopeMa O IUIoHIaaud YycedeHHOW mnupaMuisl. [lonstue 00
oobeme. O0BbEM mnupaMuibl, Npu3Mbl. COOTHOLIEHNS MEXIy IUIOIIAJIMH IOBEPXHOCTEMH,
0o0BeMaMH TeJ OTCYTCTBYIOT.

BekTops! M KOOPAMHATHI B IPOCTPAHCTBE

IlonsATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOM BEKTOP, UIMHA HEHYJIEBOIO BEKTOPA,
BEKTOpbl KOJUIMHEApHBIC, COHAIIPABICHHBIE W IIPOTHUBOIIOJIOKHO HAIPABICHHBIE BEKTOPBI.
PaBeHCTBO BEKTOpOB. JIeHMCTBHS C BEKTOpaMU: CJIOKEHHE M BBIYUTAHUE BEKTOPOB, CyMMa
HECKOJIBKMX BEKTOpPOB, YMHOXEHHE BEKTOpa Ha 4ucio. CBONCTBA CIOXKEHHS BEKTOPOB.
CBolicTBa yMHOXE€HUS BeKkTOopa Ha uucio. lloHdarne kommanapHble BekTopbl. Ilpusnax
KOMILTAHApHOCTH TPEX BeKTOpOB. IIpaBmio nmapamnenenunena. Teopema o pa3nokeHUH BEKTOpa
10 TpEM HEKOMIUIAHAPHBIM BeKTOpaM. IIpsMoyronpHas cucreMa KOOPAMHAT B IIPOCTPAHCTBE.
Koopnunarsl Bexkrtopa. CBs3pb MeEXAy KOOpAMHATAMH BEKTOpPA M KOOpPAMHATAMH TOYEK. YTOI
MEXIY BEKTOPAMH. CkanspHoe IIPOU3BEJICHUE BEKTOPOB.

INJTAHUPYEMBIE PE3YJIbTATbBI



JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE PE3yIbTaThl OCBOSHUS MPOrpaMMbI ydeOHOTo mpeamera «MaTemMaTHKa»
XapaKTEepU3YKTCS:

I'paxnanckoe Bocnutanue:

cOPMUPOBAHHOCTh TPAKIAHCKOM TMMO3ULUK OOy4aroumlerocsi Kak aKTUBHOTO U
OTBETCTBEHHOro wieHa Poccuiickoro ooOmiecTBa, MpenCcTaBIeHUE MaTeMaTHYEeCKUX OCHOB
pa3BUTHS PA3NIUYHBIX CTPYKTYp, HaIlpaBJICHUs, MPOLEAYphl olliecTBa 0O0pazoBaHus (BHIOOPHI,
OIIPOCHI U TIP.), YMEHUE B3aUMOAECHCTBOBATh C KOHKPETHBIMU MHCTUTYTAMU B COOTBETCTBHUHU C UX
OCOOCHHOCTSIMU M Ha3HAUCHUSIMHU.

IIarproTnyeckoe BOCIMTaHUE:

c(hOPMHUPOBAHHOCTHIO POCCUICKON TOCYTapCTBEHHON WICHTUYHOCTH, TMOJJICPKKON K
MPOLIJIOMY M HBIHEIIHEH POCCUIICKONM MaTE€MaTHKe, ICHHOCTHBIM OTHOLUEHUEM K JIOCTHKEHUSIM
POCCHUHCKHX MAaT€MaTUKOB M POCCHMCKOW MATeMAaTUYECKOW IIKOJIBI, YTOOBI MCIOIL30BaTh 3TH
JOCTH>KEHHS B APYTHX HAyKax, TEXHOJOTHUAX, KJaccaX SKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOT0 BOCTIMTAHMSA:

OCO3HAHHWEM  JyXOBHBIX  pPacXOJOB  POCCHICKOro  Hapona; copMHUpPOBAHHOCTH
MOpAJIbHOIO CO3HAHUS, dTUYECKOTO IMOBEAECHUS, CBA3AHHOIO C MPAKTUYECKUM MPHUMEHEHUEM
JOCTH>KCHUN HAayKd M TEPPUTOPUU YYEHOrO; OCO3HAHMEM JIMYHOIO BKJIaJa B IOCTPOCHHUE
Oyny1iero.

JcTeTHYecKoe BOCIIUTAHHE:

ACTETUYECKUM  OTHOIIEHWEM K MHUpPY, BKJIIOYas 3CTETUKY  MaTeMaTH4YEeCKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJad, pEUICHHH, pacCyKICHHil; B 3aBUCUMOCTU  OT
MaTeMaTUYECKUX acleKTOB Pa3IMYHbIX BUJOB UCKYCCTBA.

Du3uyecKoe BOCIMTAHHE:

c(OPMUPOBAHHOCTHIO METOJOB MPUMEHEHHUsS] MaTEeMaTHUYeCKUX 3HAHUN B 37J0POBOM U
Oe3omacHOM 00pa3e JKHU3HH, OTBETCTBEHHOIO OTHOIIEHMSI K CBOEMY 3/I0pOBbIO (370pOBOE
nuTaHue, CcOAJTaHCUPOBAHHBIA PEXUM 3aHATHH W OTHAbIXa, peryispHas JUHAMHKA
aKTUBHOCTH); DU3nMYECKU ¢ BUJIOM, Ha 3aHATUSIX CIIOPTUBHO-03/I0POBUTEIILHON 30HOM.

TpyaoBoe Bocnnuranue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IIEHHOCTEH Tpyn0yt00Us; HHTEPECOM K Pa3IMYHbIM
chepam mnpodeccHoHaNbHON JeATETbHOCTH, NPEKPAICHUIO 3aHATUH MaTeMaTUKOH M ee
NPWIOKEHUSIMU, YMEHHIO JieJaTh OCO3HAHHBIN BBIOOp Oynyiield mpogeccuu U peanu30BbIBATH
COOCTBEHHBIE KM3HEHHBIE IUIaHBL; TOTOBHOCTb W  CIIOCOOHOCTb K  MaTeMaTH4YEeCKOMY
00pa30oBaHUI0 U CaMOOOpa30BaHHUIO HA BCIO KM3Hb; [[OTOBHOCTH K aKTMBHOMY pa3BUTHUIO B
IIPAKTUYECKHX 3a7a4aX MaTeMaTH4YE€CKON HAIPaBIE€HHOCTH.

JKOJIOTHYECKOe BOCIIUTAHHUE:

Cc(OPMHUPOBAHHOCTBIO KYJIBTYphl, IOHUMAaHUEM COLIMATIBHBIX COLMATbHO-IKOHOMHYECKUX
MIPOLIECCOB B COCTOSIHUU MTPUPOJAHOMN M COLMAIBHOM Cpefibl, 0CO3HaHUEM ITI00aIbHOTO XapaKTepa
HKOJIOTHUECKUX MPOOJIeM; OpUEHTalUs Ha IPUMEHEHUEe MaTeMaTHYeCKUX 3HAHUN JJIs pelIeHus
3a/1a4 B 00JIaCTH OKpY’KAIOIIeH cpeipbl, MJIaHUPOBAHUE MOCIEAYIOMUX JEHCTBUI M OLEHKa MX
BO3MO>KHBIX [TOCJIEJICTBUI JIJIs1 OKPY’KAOLEN CPEB.

IleHHOCTH HAYYHOI'0 MO3HAHMS:

c(OPMHPOBAHHOCTE MHPOBO33PEHUS, COBPEMEHHBIM MNOAXOA K pPAa3BUTHUIO HAyKH H
OOLIECTBEHHOM MpPAaKTHUKH, TOHMMaHue cdepbl MaTeMaTHUYeCKOM HayKM Kak JIeTKou
JEATEIIBHOCTH, 3TAIbl €€ Pa3BUTHsI U MHHOBALMOHHOCTH JUISl Pa3BUTHS LIMBUIIM3ALNN; BIIAJICHHUE
A3BIKOM MaTeMaTUKH M MaTeMaTHYeCKOM KyJIbTYpOoH Kak MbIThbe MO3HAaHUS MHpa; [ 0TOBHOCTH
M3y4aTh IPOEKTHYIO U HCCIIEN0BATENBCKYIO 1EATENbHOCTh UHANBUIYAJIBHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATBI



MeTtanpenMeTHbIe pe3yIbTaThl OCBOSHUS MPOTpaMMbl yueOHOTO mpeameTa «MaTemaTukay
XapaKTEPU3YIOTCS BIaJICHUEM YHUBEPCAIbHBIMUI HO3ZHABAMETbHbIMU OClCEUSIMU,
VHUBEPCANbHBIMU KOMMYHUKAMUBHBIMU OCUCMBUAMU, YVHUBEPCANbHBIMU PecyIAMUEHbIMU
oelicmeusmMu.

1) Vuusepcanvuvie noznasamenvhvle Oelicmausi, NO380JsII0M KOHMPOIUPOSAMb 6A308ble
KOZHUMUBHbIE NPOYECchbl 00VUarowWuxcs (0C80eHue Memoo08 NO3HAHUSL OKPYHCAlouje2o mupa,
npuUMeHeHUe 102ULeCKUX, UCCIe008amMeNbCKUX Onepayull, ymeHutl pabomams ¢ ungopmayueti) .

Ba3oBble Jjornueckue aeicTBHA:

. BBISIBJISITH M XapaKTEPU30BaTh OCHOBHBIE MPU3HAKK MAaTEMaTHYECKHX OOBEKTOB,
TIOHATHUH, CBS3eH MEXIy MOHSTUSMH; (OPMYIHPOBATH OINPENCICHUSI TOHSATHI; COXPaHIEMBbIi
CYIIECTBEHHBIN MPU3HAK KIACCU(PHUKAIIMHI, OCHOBAHUE JUIsI 0000LICHUS U CPAaBHEHUS, KPUTEPHA
NPOBE/ICHUS aHAIIN3A;

. BOCIIPHHUMATh, (hOPMYIHPOBATh U MPEOOPA30OBBIBATH CYKICHUS: MPEAB3ATHIC H
OTpHLIATENIbHBIE, €TUHUYHBIC, YACTHBIE U O0IIUE; YCIOBHBIE;
. BBIBIIAITH MaTE€MaTU4YECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3U U IIPOTHUBOpPEYUS B

daxrax, AaHHBIX, HAOIIOACHUSX M YTBEPXKICHMSX; MPEUIOKUTh KPUTEPUH JUIS BBISBICHHS
0COOEHHOCTEHN U MPOTUBOPEUUIL;

. JlenaTh BBIBOABI C HCIIOIB30BAHMEM JIOTMUKU COXPAHECHUS, IECAYKTUBHBIX H
WHIYKTUBHBIX YMO3AKJIFOYEHUH, YMO3AKIOYEHUH 110 AaHAJIOTHH;
. [IPOBOJUTE CaMOCTOSATEINIbHBIE J0KA3aTeIbCTBA MAaTEMaTUYECKUX YTBEPKICHUU

(mpsiMble ¥ TPOTHBHBIE), BBICTPAWBATh APryMEHTALMIO, MPHUBOAWTH MPHUMEPHl U
KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIC MHECHUS M BBIBO/IBI;

. BbIOpaTh CIOCO0 pelieHus y4yeOHOHM 3ahauu (CpaBHUBATh HECKOJIBKO BapHaHTOB
pellieHMid, BBHIOMpATh HaWOOJEee TMOAXOIIINE BAaPHAHTBI C Y4YETOM, CaMOCTOSITEIBHO
BBIJICJICHHBIX ).

Ba3oBble nccienoBaTebCcKue TeHCTBUS:

. UCTIOJIb30BaTh BOTIPOCHI KaK MCCIIeI0BATEIILCKUI WHCTPYMEHT
MO3HAHUs; GOPMYIIUPOBATh BOMPOCHI, (UKCHPOBATH MPOTHBOPEUUE, IMPOOJIEMY, COXPAHSTh
MCKOMOE U JaHHOE, (POPMHPOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINIO, MHEHHE;

. NPOBE/ICHUE CaMOCTOSTEIBHO CIIAHUPOBAHHOTO JKCIIEPUMEHTA, HCCIICAOBAaHUEC
[0 YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4YeCKOTO O0BEKTa, SBJICHUS, IMPOIIECCa, BHISBICHUIO
3aBHCUMOCTEHN MeXly 00BEKTaMH, SIBICHUSMH, IPOIIECCaMH;

. CaMOCTOSITEIbHO (OpMYJIMPOBaTh OOOOIIEHHUSI W BBIBOJABI IO pPE3yJibTaTaMm
NPOBEIEHHOTO HAOIIOAECHUS, UCCIIEOBAaHUS, OLIEHUBATh JOCTOBEPHOCTh PE3YJIbTATOB, BHIBO/IOB
1 0000IIEHUH;

. CIPOTHO3MPOBATH BO3MOKHOE Pa3BUTHE MPOIIECCa, a TAKXKE BBIIBUHYTH OOpHOY 0
€r0 Pa3BUTHH B HOBBIX yCJIOBHUSX.

Pabora ¢ undopmanmeii:

. BBISIBJIATH JePUUUT MH(POPMALUK, JaHHBIX, HEOOXOAUMBIX JI1 OTBETA Ha BOIPOC
Y pEUICHMs 3a/1a4;

. BbIOMpaTh MHQPOPMAIMIO W3 HMCTOYHHMKOB pA3IMYHBIX TUIIOB, aHAJIW3HPOBATh,
CHCTEMaTH3UPOBATh U MHTEPIIPETUPOBATH HH(OPMALIMIO PA3IUYHBIX (JOPM U MPEICTABICHUIA;

. CTPYKTYpUpPOBaTh MH(OPMALINIO, €€ BHICOKOE MOJIOKEHUE B PA3IMYHBIX (opMax,
WITIOCTPUPOBATh IpadUuecKy;

. OLICHUTh HAJIeKHOCTh HH(QOPMAIMU IO CAMOCTOSTENBHO C(HOPMYIHPOBAHHBIM
KPUTEPHUSIM.

2) Yuueepcanvrvie KOMMYHUKAMUBHBLE OCLICMBUS, ONPeOeNsiom  CHOPMUPOBAHHOCTb
COYUANBHBIX HABLIKO8 00YYAIOUWUXC.

Oo01enue:

o BOCTIPUHUMATh U (HOPMYIUPOBATh MHEHHUS B COOTBETCTBHH C TPEOOBAaHUSMU U
UHTEpecaMu OOIICHHUS; SICHO, TOYHO, TPAaMOTHO BBIPa)KaTh CBOIO TOYKY 3PEHHUS B YCTHBIX U



NUCbMEHHBIX TEKCTaxX, JaBaTh IOSCHEHHS IO XOAY pEUIeHHs 3a/1ady, KOMMEHTHPOBATh
MOJTYyYECHHBIN pe3yJIbTaT;

. B Xo/A€ OOCYXIEHHUS 3aJal0TCS BOIPOCHl IO CYIIECTBYIOIIUM OOCYKIaeMbIM
TeMamMm, IpobiieMaM, pellaeMbIM 3aJadyaM, BBICKA3bIBAIOTCS UIECH, OPUEHTUPOBAHHBIC HA MOUCK
pEILIEHUI; COMOCTAaBISITh CBOM MHEHHUS ¢ MHEHMSMM JAPYTUX YYAaCTHUKOB JUAJOra, HaXOAWUThb
JIeTald M CXOJCTBO MO3UIMI; B MpaBuUibHOW ¢opMe (GopMyIupoBaTh pa3HOIIACUS, CBOU
BO3Pa)KEHUS;

. pe3yNbTaThl pelieHus 3ajauu, JKCIIEPUMEHTA, UCCJIEIOBAHMUS,
npoekTa; CaMOCTOSTENTbHO BBIOpaTh (POPMY IMPENCTABICHHUS C yYETOM 3a/auyd IPE3CHTAlMd U
WHAUBUAYAIbHOCTH.

CoTpyannuecTBo:

. MOHMMATh W HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHJHONW W WHAWBHIYaJIbHOM
pabOTBl TpU PpELIEHUM HAy4yHBIX 3ajay; IPUHUMATh IL€JIb COBMECTHOM JI€ATENBbHOCTH,
IUTAHUPOBATh OPraHU3allMI0 COBMECTHON paboThl, COKpamlaTh BUABI paldoT, AOrOBapUBATHCS,
00CyX/1aTh MPOLIECC U PE3yNbTaT paboThl; 0000IIaTh MHEHUS! HECKOJIBKUX JIFOICH;

. y4acTBOBaTh B TPYIIOBBIX ¢dopmax padboThl (0O0CYXIeHUsS, OOMEH MHEHHUSIMH,
«MO3TOBBIE HITYPMbI» U APYTHE); BHIMNOIHATH CBOIO 4acTb pabOThl U KOOPAMHHMPOBATH CBOU
NEHCTBUS C APYTUMU YiieHAMH KOMAaH]Ibl; OLIEHUTh Ka4yeCTBO CBOETO BKJIaJa B OOIMI MPOAYKT
10 KPUTEPUSIM, YCTAHOBJIEHHBIM KOJIJIEKTUBHBIM B3aUMOJIEHCTBUEM.

3) Vuusepcanvuvie pezyisamugnsle Oeticmsus, N0360s0WUe YNPAGISNMb  CMbLCIOBbLMU
VCMAHOBKAMU U HCUSHEHHBIMU HABLIKAMU TUYHOCMU .

Camoopranmszaums:

. COCTaBUTb IJIaH, aJITOPUTM PELIEHUS 3a]jau, BbIOpaTh C1oco0 peleHus ¢ y4éToM
UMEIOLINXCSA PECYPCOB U €CTECTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATH
BapHaHThI PELIEHUH ¢ y4ETOM HOBOW MH(pOpMALIUK.

CaMOKOHTPOJIb:

. BJIAJICTh HABBIKAMH TO3HABATEILHOW pEQIIEKCHU KaK OCO3HAHUS MPOHCXOAIINX
JNEHCTBUII U MBICIUTENBHBIX MPOIECCOB, UX PE3YIbTATOB; BIAJETh METOJAMHU CaMOIIPOBEPKH,
CaMOKOHTPOJISl IIPOLECCA U MOJyYEHUS pe3y/IbTaTOB PELIEHUS MaTEMAaTUYECKOM 3a/1au;

. NpeIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH IPH BO3HUKHOBEHUU
npo0sieM, BHECTH KOPPEKTUBBI B JEATEIbHOCTh HA OCHOBE HOBBIX OOCTOSATEIBLCTB, JTaHHBIX,
00OHapy>KEHHBIX OIIUOOK, BBISBICHHBIX IOTPEOHOCTEH;

. OLICHUTh COOTBETCTBUE pe3yJibTaTa I€JM U YCIOBUSAM, OOBSCHUTH HMPUYUHBI
JOCTH)KEHUS WM HEIOCTUKEHHUS Pe3yJIbTaTOB JIeATEIbHOCTH, COBEPIIUTH OMNOKY, AaTh OLIEHKY
NPUOOPETEHHOMY OIIBITY.

MHNPEAMETHBIE PE3YJBbTATHBI

OnepupoBath MOHATHAMH: TOUKA, MPSAMasi, TNIOCKOCTb.

[IpuMeHATh aKCMOMBI CTEPEOMETPHUM H CIEICTBHS W3 HHUX IPHU ONPEIACICHUHN
TEOMETPHUECKUX 3aJ1ad.

OHepI/IpOBaTI) MOHATHUAMU: NAPAJUICIIBHOCTb U 000CHOBAaHHOCTE IMPAMBIX U IIJIOCKOCTEH.

KnaccudpunupoBars B3auMHOE pPACIONIOKEHHE OTHOCHUTENBHO U TUIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBaTh TOHITHSIMH: JBYTPAHHBIA YTOJ, TpaHU [BYTpaHHOro yria, pedpo
JIBYTPaHHOTO YTJIa; JIMHEHHBIN YTOJ ABYTPAHHOTO YTJIa; TpaaycHast Mepa IBYTPaHHOTO yIiia.

OnepupoBarh MOHATHSIMH: MHOTOTPAaHHUK, OKPYTJIBIA U HEBBIMYKIIBI MHOTOTPaHHUK,
3JICMEHTBI MHOI'OI'PAaHHHUKA, HpaBI/IHBHLIfl MHOT'OI'paHHUK.

Pacrio3naBaTh OCHOBHBIE BHIbI MHOTOTPAaHHUKOB (MMMpaMHJIA; MPU3MA, MPSIMOYTOIbHBIN
napajuieyenumnes, Kyo).

Knaccudunupyiite MHOTOTpaHHUKH, BBIOMpas OCHOBaHHS s KiIacCU(PUKALUU
(BBIMIYKJIbIE M HEBBIMYKJIbIE MHOTOTPAaHHUKHU; TpPAaBUIbHbIE MHOTOTPAHHUKH; TMpsIMblE U
HAKJIOHHBIE IPU3MBI, TapalIeIeTUTICIbI).



OnepupoBarh MOHATHAMHE: CEKYIasl MIOCKOCTh, CEYCHNE MHOTOTPAHHHUKOB.

OOBSACHITH MIPUHITUIIBI TIOCTPOCHUS CEYCHHUH, HCITONB3YSI METO]] HAOIIOICHHSL.

Crtpouth ceyeHHEe MHOTOTPAHHHKOB METOJIOM CIICJOBAaHUs, BBITIONHATH (BBHIHOCHBIC)
IUIOCKUE YEPTEKU U3 PUCYHKOB IMPOCTHIX 00bEMHBIX (PUTYp: BUJ CBEPXY, COOKY, TOPH30HTAIIBHO.

Pemarp 3amaunm 1O HAXOXICHWIO T'C€OMETPHYECKHUX BEIUYMH 10 00pasiaM WIu
QITOPUTMaM, IPUMEHSISI TPAAUIIMOHHBIC aHATUTUYSCKAE METOIbI ITPH TIOCTAHOBKE CTaHIAPTHBIX
MaTEeMATHYECKUX 3a/a4 0 BBIYUCICHUIO PACCTOSHUN MEXKIYy JABYMS TOYKAMH, OT TOYEK JIO
NPSIMBIX, OT TOYEK J0 TUNIOCKOCTH, MEXKY CKPEIIMBAHUSAMHU YMEHBIIAIOTCS OTKIOHCHHUS.

Pemarp 3amaunm 1O HAXOXKICHUIO T'C€OMETPHUYECKHUX BEIUYMH TI0 00pasiaM WIu
QITOPUTMaM, IPUMEHSISI TPAAUIIMOHHBIC aHAJTUTUYECKUE METOIbI TP TTOCTAHOBKE CTaHIAPTHBIX
MaTEeMATHYECKUX 3a7ad 10 BBIYHUCICHHUIO YIJIOB MEXIY CKPEIIMBAHUSAMHU, MEKAY MPSIMBIMUA U
TUIOCKOCTHBIMH, MEXK]TY IDIOCKOCTSIMH, IBYTPaHHBIMHU YTJIAMH.

Berancnsate 00beMbl U TUIONIAIA TIOBEPXHOCTH MHOTOTPAHHUKOB (TIPU3MBI, TTUPAMUIBI) C
NpUMEHEHHEM  (OPMYIIbI; COXPAHUTh COOTHOIIEHHE MEXKIY IUIOMIAIIMH  I[TOBEPXHOCTH,
00BeMaMH TaKMX MHOTOTPAHHHUKOB.

OnepupoBarh TMOHSATHSIMHU: CHMMETPUS B IPOCTPAHCTBE; IIEHTP, OChb M IUIOCKOCTh
CUMMETPUH; IEHTP, OCh U TUIOCKOCTh CHMMETPHUH (PUTYPHI.

W3BnekaTh, mpeoOpa3oBbIBATh U HHTEPIIPETUPOBATh HHPOPMALIUIO O MIPOCTPAHCTBEHHBIX
TEOMETPHUSCKUX (PUTYpPAX, MPEACTABICHHBIX HAa YEPTEkKaX U PUCYHKAX.

[TpumeHnsTh reoMeTpuveckue (GakThl IS PEIICHUS CTEPEOMETPHUYECKUX — 3ajad,
MIPOTHO3HPYIOIIUX HECKOJIBKO IIAaroB PEIICHUs, ©CIM YCJIOBHS TPUMEHEHHUS 3a/laHbl B SIBHOU
dbopwme.

[TpuMeHsITh TPOCTEHINNE MPOTrPaMMHBIE CPEICTBA M AJICKTPOHHO-KOMMYHHUKAIIHOHHBIC
CHCTEMBI TIPU COOJIFOJICHIH CTEPEOMETPUICCKHX 3a/1a4.

[IpuBecTrn mnpuUMeEpsl MaTEeMaTHYECKHX 3aKOHOMEPHOCTEH B TIPHPOJNE W IKU3HH,
pacro3Hath JOMOJHUTEIbHBIC 3aKOHOMEPHOCTH B UCKYCCTBE.

[IpMeHHTD MMOYYCHHBIC 3HAHUS Ha MPUMEPE: MPOAHAITU3UPOBATH PEATBHBIC CUTYAIUH
OPUMEHUTh  W3YYCHHBIC TIOHATHS B  TIPOLECCe IOMCKAa PEIICHUS  MaTeMaTHYECKU
c(OpMYJIMPOBAHHON TIPOOJIEMBI, CMOJICTMPOBATh pEATbHBIE HA S3BIKE pacdera CHUTYalluH,
MOCTPOUTh TOCTPOCHHBIC MOJICIIA C HCIIOJIb30BAHHEM T'€OMETPUYECKUX TIOHSATHH M BBIBOJIOB,
obpaborarh  anreOpsl; Pemath  mpakTUueckwe  3alayd, CBS3aHHBIE C  HaXOXJIEHHUEM
T€OMETPUUECKUX BEIUYHUH.

TEMATHYECKOE INTAHUPOBAHHUE

Ne HaumeHoBanue pa3iejioB U KoandecTBo 4acoB DJIeKTPOHHbIE
n/m | TeM NPOrpaMMbIl Bcero | Kourpoabubie | IIpaktuyeckue | (mupposbie)
padoThI padoThI o0Opa3oBareJib-
HbIe pecypchl
1 BBenenue B 23 1
CTEPEOMETPHUIO
2 B3auMHoe pacnonoxenue 6
MIPSIMBIX B IIPOCTPAHCTBE
[TapanienbHOCTH TPSMBIX
3 U IUIOCKOCTEH B 8
MIPOCTPAHCTBE
4 HepHeH,Z[I/IKYJ'I}IpHOCTIZ o5 1
MIPSIMBIX U TIJIOCKOCTEH
5 VYTl ¥ paccTosTHUS 16 1
6 MHOTOrpaHHUKH 7 1
7 BekTops! B IPOCTpaHCTBE 12 1
7 IToBTOpeHme,00001mEeHNE U 5 1




cucTeMaTu3allis 3HaHUH,
pacCTOSHUSA U YITIbI

OBLIEE KOJIMYECTBO

YACOB IO [IPOTPAMME 68 6 0

YYEBHO-METOJUYECKOE OBECMIEYEHUE OBPA3OBATEJBHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YYUEBHBIE MATEPHAJIBI JIVISI VUEHUKA

['eomerpust. 10-11 kiaccesl : yaeOHHK 1151 001Ie00pa30BaTENbHBIX OpraHu3anuii : 0a30BbIA U
npodwisHeid ypoBHH /JI.C.ATanacsH, B.®.byry3os, C.b.Kagomues u np./ - 22-e m3a. — M .
IIpocsemenne,2013.

METOINYECKHUE MATEPHUAJIBI J1JIA YYUTEJIA

1. Teomerpums. 10-11 xmaccsl : y4eOHHK 1715 00IIE00pa30BATEIBHBIX OpraHU3aIui . 0a30BbIiA
u npodunbHblil ypoBHU /JI.C.ATtanacsH, B.®.byry3os, C.b.Kagomues u ap./ - 22-e uzn. —
M .: IIpocBemienue,2013.

2. Teomerpus. Junaktudeckue matepuansl. 10 kacc : mocobue ams o01ieo0pa3oBaTeabHbIX
opraHmu3anuii : 0a30BbIi U yriryonéuusnii yposuu / b.I'.3uB. — M .: [IpocBenienue,2013.
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