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[Iporpamma pabodero kypca «l'eoMeTpus» HpOPHILHOTO YpPOBHS Uit ydammxcs 10
KJacca paspaboTtana Ha ocHOBe DeepanbHOT0 rocy1apcTBEHHOI0 00pa30BaTEIbHOTO CTaHIapTa
cpeanero obmiero obpasoBanus, ¢ DenepanbHO pabodell MPOrpaMMBbL, C y4ETOM TpeOOBaHHIA
COBPCMCHHOI'O MHpa, MNPCABABIIACMBIX K MATEMATUYCCKOMY O6pa3OBaHI/IIO, u TpaIII/IL[I/Iﬁ
poccuiickoro oOpa3oBaHus. Peanu3zanus mporpamMMbl 00€CIEYMBACT BIIAJICHUE KIHOYCBBIMH
KOMIICTCHIUAMHA, COCTABJIAIOIIUMU OCHOBBI JIsI CaMOPAa3BUTHA U HCIIPCPLIBHOT'O O6pa30BaHI/I$I,
[EJIOCTHOCTH  OOMIEKYJIBTYPHOTO, JIMYHOCTHOTO W IO3HABATECIBHOTO PAa3BUTHS JIMYHOCTH
o0yyJaroumxcs.

HEJU U3YUEHUS YYEBHOI'O KYPCA

BaxHocTh Kypca Kypca OOy4YeHHs Ha YpPOBHE CpemHero oomiero o0Opa3oBaHUs
00yCJIOBJIEHA MPUHIMIINAIBLHOCTHIO METAIIPEIMETHBIX U MPEIMETHBIX PE3YJIbTaTOB 00YUYEHUS B
HAMpaBJICHUU JIMYHOCTHOTO PAa3BUTUs OOydYaroumuxcsi, (OpPMHPOBaHUS (DYHKIIMOHAIBLHOU
MaTeMaTUYeCKON rpaMOTHOCTH, U3yYEHUS JIPYrUX y4yeOHbIX TUCHUIUIMH. PazButue y yyammxcs
NPaBUWIBHBIX MPEICTABICHUNA 00 OCHOBaX W MPOMCXOXKICHUU T'€OMETPHUYECCKHX aOCTPAKIIMH,
COXpPAHEHHUH pEaJbHOCTH M UACAIBHOIO, XapaKTepe OTPAKECHMsI MATEMaTUYECKOM Hay4HOU
TEHJCHIIMM W TMPOIECCOB B pEalbHOM MHPE, MECTO TEOPUH B CHCTEME HayKH W POJIU
MAaTeMaTU4YCCKOro MOACIIMPOBAHUA B HAYYHOM IIO3HAHMU W Ha IIPAKTHUKEC CHOCO6CTBYIOT
(GOpPMHPOBAHHIO HAYYHOTO MHPOBO33PEHHS YYalIMXCS, a TaKKe XOpollee MbIIICHHE,
He00X0IuMOe Ul ajalTallui B COBPEMEHHOM OOILIECTBE.

I'eomerpust siBisieTcss OAHMM M3 0a30BBIX NPEAMETOB HA YPOBHE CPEIHEr0 OOIIEro
o0Opa3oBaHMs, TaKk Kak oOOECIeYMBAeT BO3MOXHOCTh HW3YYEHHS KaK JUCIHUILIHHAPHON
€CTECTBEHHO-HAYYHOW HAIPABICHHOCTH, TaK U TYMaHUTApHOU.

d)opMI/IpyeMoe JIOTUYCCKOC MBINIJICHUE ITPU U3YUCHUU 06yquI/1${ HCIIOJIB3YECT ITOHATHBIC
OCHOBBI TC€OMCTPHU U TMOCTPOCHUA MNCIMOYECK JIOTMYCCKHUX YTBep)KIleHI/II\/'I IJid pCIICHHUA
TEOMETPUYECKUX 3aJad, YMEHHE BBIABHTaTh W JOKa3blBaTh THUIIOTE3bI, HEMOCPEACTBECHHO
UCTIONIb3yeMbIE TIPU OMpEIeNICHHH 3a]ad €CTeCTBEHHO-HAYYHOTO IMKJIa, HampuMmep, B Kypce
(hU3MKH.

YMeHne OpueHTHPOBATHCS B TIPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO BCeX chepax
NeSITeIbHOCTH YenoBeka. OpueHTalus 4eloBeKa BO BPEMEHU U IPOCTPAaHCTBE — HEOOXOAUMOE
ycloBHE €ro ObITHs, (popMa OTpaskeHHs OKPYKAIOIIETO MHpPA, YCIOBHE BBITOJBI TMO3HAHUS H
aKTUBHOE mpeoOpa3oBaHue Npoueaypsl. Mcnonp3oBaHue pa3AeleHHbIX O00pa3oB B paMKax
Pa3IMYHBIX BUI0B y‘-Ie6HOI\/'I u Tp}IJIOBOI‘/’I NCATCIIBHOCTU ABJISICTCA OAHUM U3 BaXXHBIX
npodecCHOHAIBHO BaXHBIX KayeCTB, MOITOMY aKTyalbHas 3aaada (JOPMHPOBAHHS y YUYAIIUXCS
MPOCTPAHCTBCHHOI'0 MBIINIJICHHUA KaK BHJOB O6p33HOFO MBINUIEHUS — BaXHBIM KOMIIOHEHT B
NOATOTOBKE K MPAKTHYECKOH eITEeIbHOCTH BO MHOTUX HAlpPaBICHUSX.

Llens ocBoeHus mporpamMmbl ydeOHOoro kypca «l'eomerpus» Ha 0a30BOM YypOBHE
o0yueHHst — 001eo0pa3oBaTebHOE U OOIIEKYJIBTYPHOE Pa3BUTHE O0YJAIOIIUXCs MOCPEICTBOM
oOecrieyeHus BO3MO>XXHOCTH HpI/IO6peTeHI/I$[ u HUCITIOJIB30BAHUA CUCTEMATHUYCCKUX
TE€OMETPUYECKUX 3HAHUHA M JICHCTBUI, KOHKPETHBIX TI'€OMETPUYECKUX (PUTYp, BO3MOXKHOCTH
NPOJIOJDKEHUST 00pa3oBaHUSl TI0 CIENUAITBHOCTSAM, a He Tepexona C TMPHUKIaJHBIM
UCIIOJIb30BAaHUEM F€OMETPHUH.

[Iporpamma 1O ypoBHIO Ha 0a30BOM YpOBHE [UIS YyYalluXCs CpPEAHUX MIKOJ, He
UCTIBITHIBAIONIMX ~ 3HAUUTENBHBIX ~ TPYJHOCTEM  HAa  ypoBHE  OCHOBHOTO  00ILIero
obpazoBanus. Takum oOpazoM, oOydaromuecss Ha 0a30BOM YpOBHE JOJKHBI OCBOUTH OOIIHE



MAaTEMATUYCCKUEC 3HaHUA, CBA3aHHBIC CO CHGLIH(i)PIKOﬁ reoMCeTpruu U HGO6XOI[I/IMI>IG JJIA KU3HU B
COBpeMEeHHOM ol1iecTBe. Kpome 3T0ro, y HUX €CTh BO3MOYKHOCTh M3Y4HUTh I€OMETpHUI0 Ooliee
riyOooko, ecimu B OyJylieM BO3HUKHET TOTPEOHOCTh B TIE€OMETPUYECKHX 3HAHHIX B
npodeCcCHOHATIBLHOM 1eATEIbHOCTH.

Joctuxenue nenen pa3paboTku IIporpamMmm c y4eToM KOHKPETHBIX
3agau. [IppopureTHBIMH 3a1auaMu OCBOeHUs Kypca «['eomeTpumn» Ha 6a3zoBoM ypoBHe B 10-11
KJIaccax sBISIOTCS:

. paccMaTpuBacT IMPEACTABICHHUE O CTCIICHU KaK 4YacTu MHpOBOﬁ KYJIbTYpbl H
OCO3HAaHHUEC €€ B3aNMOCBA3U C OrPaHUYCHHBIM MUPOM;
. MOACIIUPYIOT IMPECACTABICHNA O MHOTOI'paHHHMKAaX M 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 YEPTEXHU, MOAECTHM U B  MHpE
MHOTOTPaHHHKH TeJla U HHTEIUICKTa,

. BIAJCHHE METOJaMH peIICHUS 3aJad [0 IOCTPOCHHUI0  H300paskeHHi
IPOCTPAaHCTBEHHBIX (UTYD;

. MO3BOJISIET UCTIOIB30BAaTh METO/IBI OTIEPHPOBAHUS BEIIECTBEHHBIMU TOHATHIMH O
MHOTHX T'PaHHUKaX M TellaxX, a TAKKe UX (PU3UYECKHUX IMPHHIHIAX;

. BJIAJICHHE AalNTOPUTMAMH PEHICHUS OCHOBHBIX THIOBBIX  3aJ]1a4; METOJbI

MMpOBCACHUA IICPCHOCHBIX O0Ka3aTCIbHBIX paCCYDKI[CHI/Iﬁ B PCHICHUAX OJIs1 BbIIIOJHCHUA
CTCPCOMETPHUICCKUX 3ada4 U 3a/1a4 C IPAKTHUICCKUM U3MCHCHHUEM

. Pa3BUTHC HHTCIUICKTYAJIbHBIX W TBOPYCECKUX CII0OCOOHOCTEHN O6y‘laIOH_[I/IXCH,
IMO3HABaTCIILHOM AKTUBHOCTH, UCCIICAOBATCIIbCKUX YMGHI/Iﬁ, KpI/ITH‘{eCKOfICTH MBbIIIJICHUSA,
. HaBBbIKHN (bYHKHHOHaHLHOﬁ I'PaMOTHOCTH, peHeBaHTHOﬁ CTCIICHU: YMCHUC

pacro3HaBaTh MPOSBICHUS T€OMETPHUECKUX TOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
U3HAYaJIbHO JKU3HEHHBIX O0BEKTAaX M MPH U3YUYEHUU JIPYTUX YU4EOHBIX MPEIMETOB, MPOSBICHUS
3aBHCUMOCTEl M 3aKOHOMEPHOCTEW, (OPMYIHMpPOBATh MX Ha S3bIKE T€OMETPUH M CO37aBaTh
reOMEeTPUYECKUEe MOJIENN, IPUMEHATh OCBOCHHbIE I€OMETPUYECKHE JUIsl allapaTHBIX pelIeHun
IIPAKTUKO- OpPUEHTHUPOBAHHBIX 3a/lady, HWHTEPIPETUPOBAaTL U OLEHUBATh IOJIY4YCHHbIE
pe3yJbTaTHI.

OTnUYUTEeNBbHON YepTOl MNporpamMMbl SIBISIETCS BKIIOYEHHE B KypC CTEpPEOMETpUU B
Hayaje €ro M3ydeHus 3a7ad, ONPEICIICHHbIX HAa YPOBHE JOCTM)KCHMS IO3HAHUSA, U
OIpENICIEHHBIM 00pa30M OpraHM30BaHHAs pPadoTa HajJ HUMH, 4TO OOECIeurBaeT pa3BUTHE
JIOTUYECKOTO0 M IPOCTPAHCTBEHHOIO MBIIUIEHUS, CTUMYJHPYET NPOTEKAaHWE WHTYUTHUBHBIX
IIPOLIECCOB, MOTUBHUPYET K JajbHEHIIEMY H3yUEHHIO TIPEIMETA.

[Ipennourenue OTAAETCS OYEBHIHO-KOHCTPYKTHBHOMY METOAY OOYy4YeHHs, TO €CTh
TEOPETUYECKHE 3HAHUS, UMEIOIINECS B CBOEH OCHOBE YyBCTBEHHOCTH IIPEIMETHO-TIPAKTUYECKOM
JEeATENBHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX MPEACTAaBICHUM y yd4allUXcsi B Kypce
CTEPEOMETPUHN OCYILECTBIIACTCSl 3a CYET PEIICHUs 3aJad [0 CO3/JaHUI0 IMPOCTPAHCTBEHHBIX
o0pa3oB W 337a4 10 ONEPUPOBAHHIO TPOCTPAHCTBEHHbIMH oOpa3amu. Co3gaHue obOpasa
IPOUCXOAUT C OMNOPOW Ha BUIAUMOCTb, a OINEPUPOBAHUE —B YCIOBHUSAX OTBJICYEHHUS OT
HarJsJHOCTH, MBICJIEHHOTO U3MEHEHUS €r0 UCXOIHOTO COACPKAHMSL.

OcHoBHblE coaepkaTenbHble JMHUM Kypca «['‘eomerpum» B 10-11 kiaccax:
«MHororpanHukn», «IIpsiMble U IOCKOCTH B IPOCTpaHCTBEY, «Tena nnTemnekray, «Bekropsl u
KOOPJIMHATHI B IPOCTPaHCTBEY». POPMUPOBAHUE JIOTUUECKUX YMEHUH MPOUCXOTUT HE TOJILKO I10
coJiepKaTeNbHOM JIMHUM, HO U 10 ToJjaM 00y4ueHHs Ha YPOBHE CPEIHEro 00I1ero oopa3oBaHuUs.

Conepxxanne oOpa3oBaHUs, BKJIIOYAsi IPEAMETHBIE PE3yJIbTaTbl OCBOECHHs paboueit
IPOTPaMMBbI, PacIpeeIeHHbIM IO ToAaM O0y4YeHHsI, CTPYKTYPUPOBAHO TaKUM 00pa3oM, YTOObBI
BJIQJICHHE TE€OMETPUYECKUMH TOHSTUSMH UM HABbIKAMH OCYLIECTBIISIIOCH MOCTENEHHO U
MOCTYMNATEeNbHO, C COOJIOCHUEM MPUHIMIIOB NMPEEeMCTBEHHOCTH, YTOOBI HOBbIE 3HAHUS ObLTH
onpeziesieHbl B CHCTEME T'€OMETPUUYECKUX MPE/ICTaBICHUM OO0yJarommxcs, pacUIMpeHus u
yIOpCTBa. , 00pa3ys MPOYHbIE MHOKECTBEHHBIE CBS3H.



MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha n3ydenne yuebHoro Kypca «I'eomerpus» Ha mpodmibHOM ypoBHE B 10 Kitacce oTBoauTCs 3
Jaca B HEJIeII0, Bcero 3a roj o0y4yenus - 102 yueOHbIX yaca.
COJAEPKAHUE YYEBHOI'O KYPCA

IIpsiMbI€e ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE MOHATUS CTEpeoMeTpHuH. Touka, mpsiMast IJI0CKOCTh, pocTpaHcTBO. [TonsTHe
00 aKCMOMaTHYECKOM IIOCTPOEHUHU CTEPEOMETPHH: AKCHOMBI CTEPEOMETPHUHU U CIEICTBUS U3 HUX.

B3anmHO€ pacnoiokeHue NpsMbIX B IIPOCTPAHCTBE: NEPECEKAIOIINECS, NTapaJlIeIbHbIE U
CKpelIMBamoIuecs npsaMsle. [[apamiensHOCTs NpAMBIX M IUIOCKOCTEH B IPOCTPAHCTBE:
NapajulejbHble IMPsSAMBIE B IPOCTPAHCTBE; APAUIEIBHOCT TPEX MPSAMBIX; NAPALIEIbHOCTD
npsiMasi M IJIOCKOCTHAs. YIVIBI C COHAIPABICHHBIMM OKHAaMH; YOl MEXAy B3IsgamMu B
npocrpaHctse. [lapamiensHOCT IIJIOCKOCTEM: napajuiesaeHas IIJIOCKOCTh; CBOMCTBA
napajieNibHbIX I1ockocTel. IIpocreiine npocTpaHCcTBEHHbIE (PUIYphl HAa MIIOCKOCTH: TETPa’JIp,
Ky0, mapajiesenumne ; IOCTPOCHNE CeUEeHHH.

[lepneHIUKYNAPHOCTh M IIJIOCKOCTH: OIOPHBIE NPSAMbBIE B IIPOCTPAHCTBE, IpPsIMbIE
NEepIEHANKYISIPHBIE W ONOpHBbIE K IUIOCKOCTH, TPU3HAKKM (YHIAMEHTHOCTH TIpsIMbIE U
IUIOCKOCTH, BBIBOABI O IPSIMON OIOPHOM IUIOCKOCTH. YTIBI B IPOCTPAHCTBE: YrOJl MEXIY
IPSAMOI u IJIOCKOCTBIO; IBYTPAHHBIN yroi, JIMHEWHBIN yroi JBYIPaHHOI'O
yriaa. [lepneHauKysspHbIE U HAaKJIIOHHBIE: PACCTOSHUE OT TOYEK JI0 IUIOCKOCTH, PACCTOSIHUE OT
OpSMOM IO TUIOCKOCTH, MPOEKIHS (PUTYpBI HA TUIOCKOCTH. [lepmeH Ky IIpHOCTD TUIOCKOCTEMH:
npu3HaK QyHIaMEHTHOCTH JIBYX IUIOCKOCTeH. Teopema o Tpex onopax.

MHOrorpaHHUKHU

[lonsiTuE MHOrOrpaHHMKAa, OCHOBHBIE JJIEMEHTHl MHOIOIDAHHHUKA, OKpYIJIBIE U
HEBBIITYKJIbIE MHOTOI'PAaHHUKY; pa3BEPTKAa MHOrorpanHuka. [Ipusma: n- yronpHas npusma; rpaHu
U OCHOBAaHMsS NPU3MBI; IpsIMasi M HAKJIOHHAs MpPU3MbI; OOKOBasi M IOJIHAs IOBEPXHOCTb
npusMsl. [lapamnenenunen, npsMOYroJbHBIN NapajulesIeNuIes U ero cpoicrsa. [lupamuast: n -
yrojpHas NUpaMHUAa, IpaHUYHasE U OINOpHAs NUpPaMUAbl; OOKOBas M TOJHAs IOBEPXHOCTb
MApaMU/Ibl; IPABUIIbHAS u YCEUEHHAas nupamMuia. JIeMEHThI IIPU3MBI 51
nupaMuel. [IpaBuiibHbIE MHOrOrpaHHMKHM: KHHUTa «MHOrOrpaHHMK»; IpaBUiIbHAS MpHU3Ma U
HENpaBUJIbHAs  NHUPAMMJA; IPABWIBHAS ~ TPEYrojibHAas ~ IUpamMuja W [PaBWIbHBIA
TeTpa’ip; kKyo. [IpencraBnenre o NpaBUIIBHBIX MHOTOTPAaHHHMKAaX: OKTadJp, HOJEKa’ap H
ukocadip. CeuyeHus: IpU3Mbl U TUPAMUJIBL.

CuMMeTpust B IPOCTPAHCTBE:  CUMMETPHUsSI  OTHOCHTEIBHO  TOYEK, MPSMBIX,
IUIOCKOCTEH. DJIeMEHThl CUMMETPUM B NUPAMUJAX, Mapauielenunenax, IpaBHIbHBIX
MHOTOTpaHHHUKAX.

Brruncnenue 3eMeHTOB MHOTOTPaHHUKOB: pEOpa, AuaroHany, yrisl. [lnomans 6oxoBoit
MIOBEPXHOCTU U IIOJIHOM ITOBEPXHOCTU MPSAMOM IPU3MBI, IUIOLIAJb OCHOBAaHUW, Teopema o
OOKOBOM TOBEPXHOCTH MpsiMOM mpu3Mbl [lnomans OOKOBOM M MOJHOM MOBEPXHOCTU
IIPaBHJIBHOMN NUPaMU/bl, TeopeMa O IUIom@An YyceueHHOH mnupamufsl. [lonstue o6
o0veme. O0bEM nUpaMujbl, Mpu3Mbl. COOTHOUIEHUST MEXIY IUIOMIAASIMU TOBEPXHOCTEH,
00BbeMaMu TeJl OTCYTCTBYIOT.

BekTops! M KOOPAMHATHI B IPOCTPAHCTBE

[lonsATHA: BEKTOp B IIPOCTPAHCTBE, HYJIEBOM BEKTOP, UIMHA HEHYJIEBOIO BEKTOPA,
BEKTOpbl KOJUIMHEApHBIC, COHAIPABICHHBIE W IPOTHUBOIIOJIOKHO HAINPABICHHBIE BEKTOPBI.
PaBenctBo BekTOpOB. JIEMCTBUS C BEKTOpaMU: CIOKEHHE M BBIUUTAHHE BEKTOPOB, CymMMa
HECKOJIBKMX BEKTOpPOB, YMHOXEHHE BEKTOpa Ha 4ucio. CBONCTBA CIOXKEHHS BEKTOPOB.
CBolicTBa yMHOXEHUS BeKkTOopa Ha uucio. lloHdarne kommuanapHble BekTopbl. [lpusnax
KOMIUIAHAPHOCTU TPEX BEKTOpOB. lIpaBuio nmapamienenunena. Teopema o pa3iiokeHUN BEKTOpa
0 TpEM HEKOMIUIAHApHBIM BeKTOpaM. IIpsAMoyronpHas cucreMa KOOpAMHAT B IIPOCTPAHCTBE.



Koopaunarsl BekTopa. CBA3b MeEXAy KOOpAMHATAMHU BEKTOpAa U KOOPAMHATAMH TOYEK. YTOJ
MEXTY BEKTOpPaMH. CkanspHoe IIPOU3BEICHNE BEKTOPOB.

INIVIAHUPYEMBIE PE3YJIbTATbBI
JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pE3yNbTaThl OCBOCHHUS MPOTPaMMbl y4eOHOro mpeamera «MareMaTHKa»
XapaKTEepPU3YHTCS:

I'paxnanckoe Bocnutanue:

cOPMUPOBAHHOCTh TPAKIAHCKOM TIMO3ULUK OOy4aroumlerocsi Kak aKTUBHOTO U
OTBETCTBEHHOro wieHa Poccuiickoro ooOmiectBa, MpencTaBIeHUEe MaTeMaTHYECKUX OCHOB
pa3BUTHUS PA3NIUYHBIX CTPYKTYp, HaIlpaBJICHUs, MPOLEAYphl olliecTBa 0OpazoBaHus (BHIOOPHI,
OIIPOCHI U TIP.), YMEHUE B3aUMOAECHCTBOBATh C KOHKPETHBIMU MHCTUTYTAMU B COOTBETCTBHUHU C UX
OCOOCHHOCTSIMU M Ha3HAUCHUSIMHU.

IIarprnoTnyeckoe BOCIMTAHUE:

c(hOPMHUPOBAHHOCTHIO POCCUHCKON TOCYTApCTBEHHON WICHTUYHOCTH, TOJICPKKON K
MPOLIJIOMY M HBIHEIIHEH POCCUIICKOM MaTeMaTUKe, IECHHOCTHBIM OTHOLIEHUEM K JIOCTHKEHUSIM
POCCHUICKMX MaTEMaTUKOB M POCCHICKON MaTEeMaTHYECKOM IIKOJIbI, YTOOBI MCIOJb30BaTh 3TU
JOCTH>KEHMS B APYTHX HAyKax, TEXHOJOTHUSX, KJaccaX SKOHOMUKH.

JlyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

OCO3HAHHWEM  JyXOBHBIX  pPacXOJOB  POCCHICKOro  Hapona; copMHUpPOBAHHOCTH
MOPAJILHOTO CO3HAHMS, 3THUYECKOTO IOBEICHMS, CBSI3aHHOTO C MPAKTHUYECKUM TPUMEHEHUEM
JOCTH)KCHUI HayKd M TEPPUTOPUU YYEHOrO; OCO3HAHMEM JIMYHOIO BKJIaJa B IOCTPOCHHUE
Oyy1iero.

JcTeTH4YecKoe BOCIIUTAHHE:

ACTETUYECKUM  OTHOIIEHHEM K MHPY, BKJIIOYas ACTETHUKY MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJad, pEUICHHWH, pacCyKICHHWiIl; B 3aBUCUMOCTH  OT
MaTEeMaTUYECKHUX aCleKTOB Pa3JINYHbIX BUJIOB HCKYCCTBA.

Du3uyecKoe BOCIMTAHHE:

c(hOPMHUPOBAHHOCTHIO METOJIOB MPUMEHEHUS MAaTeMAaTHMYeCKUX 3HAHUW B 3JI0POBOM U
Oe3omacHOM 00pa3e >KHU3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3JI0pPOBBIO (3A0pPOBOE
nuTaHue, COaJaHCHPOBAHHBIM PEXHUM 3aHATHH UM OTAbIXA, pETyJsipHas JUHAMUKA
aKTUBHOCTH); DU3nyecKy ¢ BUJIOM, Ha 3aHATUSIX CIOPTUBHO-03/I0POBUTENILHON 30HOM.

TpynoBoe BocniuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IIEHHOCTEH TPYyHOIIOOUS; HHTEPECOM K Pa3IMYHBIM
chepam mnpodecCHOHATBHON JAESITENIBHOCTH, TMPEKPAIICHUIO 3aHATUA MaTeMaTHKOW u ee
MPUIOKEHUSIMU, YMEHHIO JIeJlaTh OCO3HAHHBIN BBIOOp Oynyiied mpodecchuu U peann3oBbIBAThH
COOCTBEHHBIC JKM3HEHHBIE IIJIAHBI; TOTOBHOCTH W  CIIOCOOHOCTh K  MAaTeMaTHUYeCKOMY
00pa3oBaHUI0 U CaMOOOPAa30BAaHHIO HA BCHO KH3HB; [ OTOBHOCTh K aKTUBHOMY Pa3BUTHIO B
MPAKTUYECKHUX 3aJa4aX MaTEMATHYECKON HAMPABIECHHOCTH.

JK0JI0THYEeCKOe BOCIIUTAHME:

c(hOpPMHUPOBAHHOCTHIO KYJIBTYPhI, TOHUMaHUEM COITMATIBLHBIX COIMATBLHO-IKOHOMHUYECKUX
MPOIIECCOB B COCTOSIHUH MTPUPOJIHON M COIMATBHOMN CpeJibl, 0CO3HAHHEM TTI00aIbHOTO XapaKTepa
AKOJIOTHYECKUX MPOOJIEM; OPUCHTAIIMS HAa TIPUMEHEHUE MAaTEMATUICCKUX 3HAHUM JUI PEIICHUS
3a/1a4 B 00JIaCTU OKpYXKAIIIEH cpeipl, MIaHUPOBAHUE MOCIEAYIOMUX JIEHCTBUI U OIEHKa HX
BO3MOXHBIX MOCJIEICTBUI JJISl OKPY>KAIOIIEH CPEeIbl.

IleHHOCTH HAYYHOT0 MO3HAHUSA:

c(hOpMHUPOBAHHOCTh MHPOBO33PECHHS, COBPEMEHHBIM TMOAXOJ K Pa3BUTHIO HAYKH U
OOIIECTBEHHONW TMpPAaKTHUKH, TOHMMaHue cdepbl MaTeMaTHUYeCKOW HayKu Kak JIeTKOU



ACATCIIBHOCTH, 3TAllbl €€ PA3BUTHUA U MHHOBAIIMOHHOCTHU JIA pAa3BUTUA HUBUIN3AIUN,; BIIAACHUC
SI3BIKOM MaTEMaTUKH M MaTeMaTHUeCKOM Ky.]'II:TypOﬁ KaK MBITEC ITO3HAHHA MHUpPaA, I'oToBHOCTE
HN3Yy4aThb NPOCKTHYIO U UCCICAOBATCIILCKYIO ACATCIIbHOCTD HHAUBUYAJIbHO U B I'PYIIIIC.

METAINIPEJMETHBIE PE3YJIbTATHI

MertanpeamMeTHbIe pe3yabTaThl OCBOCHHS IPOrpaMMBbl Y4eOHOTO mpenMera «MareMaTukay
XapaKTePU3YIOTCS BJIaJICHHEM YHUBEPCAJIbHBIMU HO3HABAMETbHBIMU OCUCMEUIMU,
VHUBEPCANbHBIMU — KOMMYHUKAMUBHBIMU — OCUCMBUAMY,  YHUBEPCATbHLIMU — Pe2yIsimMUGHbIMU
OelicmeusmMu.

1) Vuusepcanvuvie noznasamenwvhvie oelicmausi, NO380JsII0M KOHMPOIUPOSAMb 6A308ble
KOZHUMUBHbIE NPOYECCchl 00VUaAOWUXcs (0C80eHUue Memoo08 NO3HAHUSL OKPYHCaAlouje2o mupa,
npuUMeHeHUe 102ULeCKUX, UCCIe008amMeNbCKUX Onepayull, ymeHutl pabomams ¢ ungopmayueti) .

Ba3oBble Jjornyeckue aeiicTBHA:

. BBISIBJISITH M XapaKTEPU30BaTh OCHOBHBIE MPU3HAKK MAaTEMaTHYECKHX OOBEKTOB,
TIOHATHUH, CBS3eH MEXIy MOHSTUSMH; (OPMYIHPOBATH OINPENCICHUSI TOHSATHI; COXpPaHIEMBbIi
CYIIECTBECHHBIA MPHU3HAK KJIaCCH(PHUKAIIUU, OCHOBAHHE I 000OIIECHUS U CPABHEHUS, KPUTEPHIA
NPOBE/ICHUS aHAIIN3A;

. BOCIIPUHUMATH, (hOPMYIUPOBATH M MPEOOPA3OBBIBATH CYXKICHUS: MPEAB3ITHIC U
OTpULaTeNbHbIE, EANHUYHBIC, YACTHBIE U OOIIHE; YCIOBHBIE;
. BBIABJISITh MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M M IMPOTUBOPEUYUS B

(daxTax, AaHHBIX, HAOJIOACHHUSIX M YTBEPXKICHHSX; IPEUIOKUTH KPUTEPUH JUIS BBISBICHHS
0COOEHHOCTEHN U MPOTUBOPEUUIL;

. JlenaTh BBIBOJABI C HCIIOIB30BAHMEM JIOTMKH COXPAHECHUS, IECAYKTUBHBIX H
WHJIYKTUBHBIX YMO3AK/IFOYEHUH, YMO3AKIIOYEHUH 110 AaHAJIOTHH;
. [IPOBOJUTE CaMOCTOSATEINIbHBIE J0KA3aTeIbCTBA MAaTEMaTUYECKUX YTBEPKICHUU

(mpsiMble ¥ NPOTHUBHBIE), BBICTpaMBaTb ApPryMEHTAllMI0, TMPUBOAUTH TNPUMEPHl U
KOHTPIpUMEPHI; 000CHOBBIBATH COOCTBEHHBIE MHEHUS U BBHIBO/IBI;

. BbIOpaTh CIOCOO pelieHus y4yeOHOHM 3ahauu (CpaBHUBATh HECKOJIBKO BapHaHTOB
pelieHuid, BbIOMpaTh Haumbosee MOAXOMAIINE BapHAHTBI C Y4YETOM, CAMOCTOSITEJIBHO
BBIJICJICHHBIX ).

ba3oBble uccienoBarebCKue NeHCTBHA:

. HCII0JIb30BaTh BOIIPOCHI KaK HCCIIEeI0BATENbCKUM UHCTPYMEHT
NO3HaHUs; GOPMYIUPOBATh BOMPOCHI, (PUKCHPOBATH MPOTHUBOPEUYHE, IMPOOJIEMY, COXPAHATh
HCKOMOE U JJaHHO€, POPMHPOBATh TUIIOTE3Y, ApIYMEHTUPOBATH CBOIO MO3UIINIO, MHEHHE;

. IIPOBEJEHUE CAMOCTOSATEIBHO CIUIAHMPOBAHHOIO AIKCIEPUMEHTA, HCCIEIOBAHUE
[0 YCTAaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTHU4ecKOro oObEeKTa, SIBJICHMS, MPOIIECcCa, BhISBICHUIO
3aBHCUMOCTEHN MeXly 00BEKTaMH, SIBICHUSMH, IPOIIECCaMH;

. CaMOCTOSITENIbHO (OPMYyIUpOBaTh O0OOIIEHHS U BBIBOJBI 10 pe3yjbTaTam
NPOBEIEHHOTO HAOIIOAECHUS, UCCIIEOBAaHUS, OLIEHUBATh JOCTOBEPHOCTh PE3YJIbTATOB, BHIBO/IOB
1 0000IIEHUH;

. CIPOTHO3MPOBATH BO3MOKHOE Pa3BUTHE MPOIIECCa, a TAKXKE BBIIBUHYTH OOpHOY 0
€ro pa3BUTHH B HOBBIX YCIIOBHSX.

Padora ¢ undopmanmeii:

. BBISIBJIATH JePUIUT HH(GOpMAIUU, JTaHHBIX, HEOOXOAUMBIX JI1 OTBETA Ha BOIPOC
Y pEUIeHMs 3a/1a4;

. BbIOMpaTh MHGOPMAIUIO W3 HMCTOYHHMKOB PA3IMYHBIX TUIIOB, aHAJIW3HPOBATh,
CHCTEMaTH3UPOBATh U MHTEPIIPETUPOBATH HH(OPMAIINIO PA3IUYHBIX (JOPM M MPEICTABICHUIA;

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

. OLICHUTh HAJIeKHOCTh HH(QOPMAIMK IO CAMOCTOSTENbHO C(HOPMYIHPOBAHHBIM

KPUTEPHSIM.



2) Yuueepcanvivie KOMMYHUKAMUGHBLE OCLICMBUS, ONPeOensiom CHOPMUPOBAHHOCTb
COYUATILHBIX HABLIKOG 0OYUAIOUUXCH.

OO0menue:

. BOCIIPHHUMATh ¥ (OPMYJIUPOBATh MHEHHUS B COOTBETCTBHH C TPEOOBaHUSMHU H
UHTEepECaMu OOIEHHUS; ICHO, TOYHO, IPaMOTHO BBIPAXKaTh CBOIO TOYKY 3PEHHSI B YCTHBIX U
NUCHMEHHBIX TEKCTaxX, JaBaTh TOSCHEHHS 110 XOAY pEUICHHs 3alla4, KOMMEHTHPOBATh
IIOJIyYCHHBIA pEe3yibTarT;

. B Xojie OOCYXIEHHUS 3aJal0TCsi BOIPOCHI IO CYIIECTBYIOIIUM OOCYXKIAeMbIM
TeMaMm, MpodJieMaM, pelIaeMbIM 3a/ladyaM, BBICKA3bIBAIOTCS WICH, OPHCHTHPOBAHHBIC HA MOUCK
PEIICHHMIA; COTIOCTABIATh CBOM MHEHHSI C MHEHHMSMH JPYTUX YYaCTHUKOB JHMAJOra, HaXOIHUTh
JICTAIM W CXOJCTBO IMO3MIMWH; B TPaBIWIbHOH (GopMe (HopMyIupoBaTh pa3HOIIAcUs, CBOU
BO3PaXCHUS;

. PE3yIbTaThbL peIICHUA 3aJgadu, SKCIICPpUMCHTA, HUCCIICAOBaHUA,
npoekTa; CaMOoCTOATEIbHO BhIOpaTh (OpMY IMpPEACTaBICHHS C Y4E€TOM 3a/ayd MpPEe3eHTalud U
HHIUBUIYAJIbHOCTH.

CoTpyaHunuecTBo:

° IMOHUMAaTb MW HCIIOJb30BAaTh MNPCUMYIICCTBA KOMaHHHOﬁ n I/IHZII/IBHI[YElJIbHOﬁ

paboThl NpU pelIeHMM Hay4HbIX 3a/ay; IPUHUMAaTh IeJIb COBMECTHOW JI€ATENIbHOCTH,
IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM padoOThl, COKpallaTh BUABI paldoOT, AOroBapUBaThCH,
00CyX/1aTh MPOLIECC U Pe3yNbTaT paboThl; 0000IaTh MHEHUS! HECKOJIBKUX JIFOCH;

. y4acTBOBaTh B TPYNIOBBIX (opmax paboTsl (0OCYXIeHHS, OOMEH MHEHHSIMH,
«MO3TOBBI€ IITYPMBI» U JAPYIHE); BBIIOJHATh CBOIO 4YacTb pabOThl M KOOPIMHHPOBATH CBOU
NeMCTBUS C IPYTMMHU WICHAMH KOMAaHJIbI, OIICHUTh Ka4eCTBO CBOETO BKJIaJa B OOIIUI MPOIYKT
0 KPUTEPHSIM, YCTAHOBJIEHHBIM KOJIJICKTUBHBIM B3aUMOJIEHCTBUEM.

3) Vuusepcanvhvie pecynamuenuvie oeticmaus, no360aa0wue YNpasiims CMbLCIO0bIMU
YCMAHOBKAMU U HCUSHEHHBIMU HABLIKAMU TUYHOCMU .

Camoopranuzanmusi:

. COCTaBMTbH IUIaH, AJITOPUTM PEIICHUS 331a4H, BEIOpaTh CrIoco0 pelIeHus ¢ y4€ToM
UMEIOLINXCSA PECYPCOB U €CTECTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATH
BapUaHThI peIIeHUH ¢ y4€TOM HOBOW MH(pOpMALIUK.

CaMOKOHTPOJIb:

. BJIaJICTh HABBIKAMH IO3HABATENIbHONW peQIIEeKCUU KaK OCO3HAHUS MPOMCXOAIINX
JEHCTBUII M MBICIUTENBHBIX MPOIECCOB, UX PE3YIbTATOB; BIAJETh METOJAMH CaMOIPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCA U MOJyYEHUS PE3Yy/IbTaTOB PELIEHUS MATEMATUYECKOM 3a/1a4H;

. IpeIBUIETh TPYAHOCTH, KOTOPbIE MOTIYT BO3HUKHYTH IPH BO3HUKHOBEHUU
npo0jeM, BHECTH KOPPEKTHBBI B JEATEIbHOCTb Ha OCHOBE HOBBIX OOCTOSTENIBCTB, JAHHBIX,
00Hapy>XEHHBIX OIMMUOOK, BBISIBIICHHBIX TTOTPEOHOCTENH;

. OLIEHUTb COOTBETCTBHE pe3yjibTaTa ILEId M YCIOBHSIM, OOBSCHUTH MPUYMHBI
JOCTHKEHUS WM HEJOCTUKEHUS PE3yIbTaTOB JEATEIbHOCTH, COBEPIINUTD OMIHUOKY, 1aTh OLEHKY
npUOOPETEHHOMY OTIBITY.

INPEAMETHBIE PE3YJIBTATbBI

OnepupoBarh NOHATUAMU: TOUKA, IPsAMasi, INIOCKOCTb.

[IpuMeHsTh aKCHOMBI CTEPEOMETPUM M CIEACTBUS W3 HHUX TIpPU ONpPEICICHUU
FEOMETPUUYECKUX 3ajau.

OnepupoBaTh NOHATHAMU: MapaLIEIbHOCTh 1 000CHOBAHHOCTh NMPSIMBIX U IJIOCKOCTEH.

KnaccupunupoBarb B3aUMHOE PACIOJOKEHHE OTHOCHUTENIBHO M IUIOCKOCTEH B
MIPOCTPAHCTBE.

OnepupoBaTh MOHATHSAMHU: JBYTPAHHBIM Yroy, TpaHd JBYTPaHHOTO Yyria, pedpo
JBYTPAHHOIO yTJjia; JMHEHHBIA yroJl ABYTPaHHOTO YIJIa; FpaaycHas Mepa JIByTpaHHOTO yrja.



OnepupoBaTh NOHATHSAMHM: MHOTOI'PAaHHHMK, OKPYIJIBI W HEBBITYKJIBIH MHOTOTPaHHUK,
AJIEMEHTH MHOTOTPaHHUKA, MPaBWIIbHBIA MHOTOTPaHHHK.

Pacrio3HaBaTh OCHOBHBIE BHIBI MHOTOIPAaHHHMKOB (IHpaMHAa; MPHU3Ma, MPSIMOYTOIbHBIN
napajuiejaenumnes, Kyo).

Knaccupumupyiite MHOTOTpaHHUKH, BBIOMpas OCHOBAaHHS IS KJIACCU(PUKAIUU
(BBIYKJIBIE W HEBBIMYKIIbIE MHOTOTPAHHUKH; TPAaBHJIbHBIE MHOTOTPAaHHHKH; WpPSIMbBIE U
HAKJIOHHBIE PU3MBI, TAPAJUICIICTIATIC/IbI).

OnepupoBath MOHATUSMH: CEKYILAs TNIOCKOCTh, CEYEHNUE MHOTOTPAHHUKOB.

OOBSACHATH MPUHIUIIBI TIOCTPOCHUS CEUYCHHM, UCTIONB3YS METO] HAOIIOIEHUSL.

CTpouTh ce4eHHE MHOTOTPAHHHKOB METOJIOM CJICIOBAHUs, BBINOJHATH (BBIHOCHBIC)
IUIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BbEMHBIX (PUTYp: BUJ CBEPXY, COOKY, TOPU30HTAIIBHO.

Pemrate 3amaum 1Mo HAXOXICHUIO TEOMETPHUYECKUX BEIMYMH MO oOpas3lam WU
QITOPUTMaM, IPUMEHSISI TPAAULMOHHBIE AHATUTUYECKUE METOBI ITPHU MOCTAHOBKE CTaHIAPTHBIX
MaTeMaTHYECKUX 3ajad 0 BBIUYMCIICHUIO PACCTOSHHA MEXKAY IBYMS TOYKAMH, OT TOYEK JO
HPSAMBIX, OT TOUEK J0 TIOCKOCTH, MEKIY CKPEUIMBAHUAMU YMEHBIIAIOTCS OTKIOHECHHUS.

Pemrate 3amaum 1Mo HAXOXIECHUIO TEOMETPHUYSCKUX BEIMYMH 1O o0Opaslam Hiu
ITOPUTMaM, IPUMEHSISI TPAAUIIMOHHBIE aHATUTUYECKUE METO/IbI IIPH TIOCTAHOBKE CTaHIAPTHBIX
MaTeMaTHUYECKUX 3aj]au 10 BBIYMCICHHUIO YIJIOB MEXAY CKPCIIMBAHUSMH, MEXIY NPSIMBIMUA U
IUTOCKOCTHBIMH, MEXK]Ty TIOCKOCTSIMH, IBYTPaHHBIMHU YTJIaMH.

BbIuuciisate 00beMbl U TUIOIIAM TTOBEPXHOCTH MHOTOIPAHHHUKOB (IIPU3MBI, ITUPAMHUIBI) C
OpUMEHEHHEM  (OPMYIIBI; COXPAaHUTh COOTHOIIEHHE MEXIy IUIOMIAJIMH IOBEPXHOCTH,
00beMaMU TAKMX MHOTOTPAaHHHUKOB.

OnepupoBarh MOHSATHSAMHU: CHMMETPUS B TPOCTPAHCTBE; IEHTP, OChb M IUIOCKOCTh
CUMMETPHH; IEHTP, OCh U TUNIOCKOCTh CHMMETPHUH (DUTYPHI.

W3BnekaTh, mpeoOpa3oBbIBATh U HHTEPIIPETUPOBATH HHPOPMALIUIO O MPOCTPAHCTBEHHBIX
TreOMETPUYCCKUX (PUTypax, MPeICTaBICHHBIX HA YSPTEKAX U PUCYHKAX.

[IpumensTp reoMeTpuueckue GakThl IS pEIICHUS CTEPEOMETPHUYECKUX —3ajad,
MPOTHO3UPYIOIIUX HECKOJIbKO IIIaroB PEHICHHS, €CJIM YCIOBUS NMPUMEHEHHS 3a/1aHbl B SIBHON
dbopwme.

[TpuMeHsATh TpOCTEHIIME MPOrPAMMHBIE CPEACTBA U AJICKTPOHHO-KOMMYHUKAIMOHHBIC
CHCTEMBI TIPU COOITIOJICHIH CTEPEOMETPUIECKHX 3a/1a4.

IIpuBecT mnpuMepsl MaTeMaTHYECKHUX 3aKOHOMEPHOCTEM B TMpHpPOJE M JKU3HH,
pacro3HaTh JIOTIOJTHUTEIbHBIE 3aKOHOMEPHOCTH B UCKYCCTBE.

[TpuMeHUTH MoTyyeHHbIE 3HaHUS Ha PUMeEpE: MMPOAHATU3UPOBATh PealbHbIE CUTYAIUH U
NPUMEHUTh  W3YYEHHBIE TIOHATHS B  TIPOIECCe TOWCKA  pEIIeHUS  MaTeMaTHYECKH
c(OopMyIMPOBAaHHOW NPOOIEMBbI, CMOJECIUPOBATh peajibHble Ha S3bIKE pacueTa CHUTYallHH,
MOCTPOUTH TIOCTPOCHHBIE MOJICNH C WCIIOJIF30BAaHHEM T€OMETPUYECKUX TMOHSATHI M BHIBOJOB,
oOpaboraTh  anreOpsel; Pemare  mpakTU4YecKHe 3ajjaud, CBS3aHHbIE C  HaXOXJIEHUEM
TE€OMETPHUUECKUX BEITHUHUH.

TEMATHYECKOE INTAHUPOBAHUE

Ne HaumeHnoBanme pa3aesioB u KonanuectBo DJIeKTPOHHBIEC (uudposbie)
I/m | TeM NPOrpaMMbl 4acoB o0pa3oBaTesib-Hble PecypcChl

Bce | Kontpo | IIpak
ro | JbHbIE | THYeC
padoThl | KHe
pador
bl
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YYEBHO-METOUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O

MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

['eometpus. 10-11 knaccsl : yueOHUK 1t 00111€00pa30BaTeNbHBIX OpraHU3aluii : 6a30BbINd U
npodmisHelid ypoBHH /JI.C.ATanacsaH, B.®.byry3os, C.b.Kagomues u np./ - 22-e u3a. — M .

ITpocsemenne,2013.

METOAUYECKHUE MATEPUAJIbBI 1JIAA YUUTEJIA
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1. Teomerpus. 10-11 kmaccsl : yueOHUK Ui 00111€00pa30BaTEIbHBIX OpraHU3auii : 0a30BBIH
u ipomnbHbId ypoBHU /JI.C.ATanacsH, B.®.byry3os, C.b.Kanomues u ap./ - 22-e uza. —
M .: IIpocemienue,2013.

2. Teomerpus. Junaktudeckue matepuansl. 10 kacc : mocobue ajst o01ieo0pa3oBaTeabHbIX
opranmu3anuii : 0a3oBbii U yriryonéuusnii yposuu / b.I'.3uB. — M .: [IpocBemnienue,2013.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
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