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INOACHUTEJIBHASA 3AIINCKA

PabGouas mporpamma ydeOHOro kypca «l'eomerpusi» 06a3oBoro ypoBHs mis oOydaroruxcs 10 —11
KJIaccoB paspabotaHa Ha ocHOBe DenepalbHOrO TOCYAApCTBEHHOTO OOpa30BaTENBHOTO CTaHIApTa
CpemHero oOIero oOpa3oBaHUs, ¢ YUETOM COBPEMEHHBIX MHPOBBIX TPEOOBAaHUM, MPEABIBIIEMBIX K
MaTeMaTU4YeCKOMY O0pa30BaHUIO, M TPAJAMIUN POCCHUICKOro oOpa3oBaHms. Peanmsanus mporpaMMel
obecrieuynBacT OBIAJACHUE KIIFOUEBBIMH KOMIIETCHIIUSMHU, COCTABIISIOIIMMU OCHOBY JJIsS CAMOPA3BUTHSI U
HENPEPBIBHOTO 00pa3oBaHUs, IICJIOCTHOCTh OOIICKYIBTYPHOTO, JHYHOCTHOTO U TIO3HABATEILHOIO
Pa3BUTHSI TUYHOCTH OOYYAIOIIXCSI.

HEJIM U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TeOMETpUH Ha YPOBHE CpeIHEero ooOiero oOpa3oBaHHs OOYCIIOBIEHA
NPAaKTUYECKON 3HAYMMOCTBIO METANpPEIMETHBIX U NMPEAMETHBIX Pe3ylIbTaTOB OOYYEHHUS I'€OMETPUM B
HaNpaBICHUU  JUYHOCTHOIO  pa3BUTUSA  oOydarommxcs, (opMupoBaHus  (QYHKIIHOHAJIEHOU
MaTEeMaTHYECKONH I'PaMOTHOCTH, M3y4EHHUS IPYTUX ydeOHBIX AMCUMILIMH. Pa3zButue y oOywaroumxcs
NPaBUWIbHBIX MPEJICTABIEHUM O CYIIHOCTH U IPOMCXOXKAECHUU TE€OMETPHUECKUX aOCTpakuuii,
COOTHOUICHUU PEaJIbHOIO U HIEaJbHOI0, XapakTepe OTPaKCHUs MATEMaTHYECKOM HAayKOH SBICHUN U
IIPOLIECCOB PEAIbHOTO MHUpPA, MECT€ TIE€OMETPUU B CHCTEME€ HAayK U pOJIM MaTeMaTUYeCKOro
MOJICIUPOBAaHUSI B HAyYHOM IIO3HAHMM U B IMPAKTHKE CHOCOOCTBYET (DOPMUPOBAHHIO HAyYHOTO
MHUPOBO33pEHHUsl y4alllUXCs, a TaKKe€ KayeCTB MBbIIUICHNUS, HEOOXOAUMBIX JUIs ajanTalud B
COBPEMEHHOM OO1IIECTBE.

['eomeTpust siBseTcs OMHUM M3 0A30BBIX MPEAMETOB Ha YPOBHE CpeIHEro oOIiero odpa3zoBaHus, Tak
Kak 00ecreurnBaeT BO3MOXKHOCTh M3YyYCHHS KaK JUCIHIUIMH €CTECTBEHHO-HAyYHOW HAlpaBIEHHOCTH,
TaK ¥ TyMaHUTApHOM.

Jlornueckoe MpllIeHUE, HOpPMUpPYEMOE NPH U3YUEHUH 00YJaIOIUMHUCS MTOHSITUHHBIX OCHOB T€OMETPHH
U [IOCTPOEHHMHM LIETIOYKHU JOTMYECKUX YTBEP)KIEHUI B XOJl€ PEIICHMs T€OMETPUUYECKUX 3a7ad, YMEHUE
BBIJIBUI'aTh M OINPOBEPraTh TUIOTE3bl HEMOCPEACTBEHHO MCIOJAB3YIOTCA HpU peIleHUuH 3aj1ad
€CTECTBEHHO-HAyYHOT'O IIMKJIA, B YACTHOCTHU U3 Kypca (PU3HKH.

VYMeHne OpUEeHTHPOBAaThCS B IPOCTPAHCTBE MIPAET CYLIECTBEHHYIO pOJb BO BCeX 0O0NacTiIX
JeSATENbHOCTH uenoBeka. OpueHTalusi 4eJoBeKa BO BPEMEHUM M HIPOCTPAHCTBE — HEOOXOAMMOE
YCIIOBHE €T0 COIHUAIBHOTO OBbITHS, (hopMa OTpPa)KEHUS OKPYXKAIOIIETO MHpPA, YCIOBHE YCHEIIHOTO
MO3HAHUSA M AaKTUBHOIO IpeoOpa3oBaHus JAeHCTBUTENBbHOCTU. ONEpUpoOBaHUE NPOCTPAHCTBEHHBIMU
oOpa3amMu OOBEAMHSAET pa3Hble BUAbI Y4eOHOW M TPYHAOBOM MAEATENBHOCTH, SBISETCS OJHUM U3
npoecCHOHAIbHO BaXKHBIX KAdyecTB, MOATOMY aKTyajbHa 3ajada (OpPMUPOBAHUA Yy OOyYaroIIMXCS
IPOCTPAHCTBEHHOI'O MBIIUIEHUS] KaK pPa3HOBUJHOCTH OOpPA3HOTO MBIIUIEHUS — CYLIECTBEHHOI'O
KOMIIOHEHTa B MOATOTOBKE K MPAKTUUECKOM JeATENTbHOCTH 110 MHOTUM HaIlPABICHUSM.

Llens ocBoenuss mporpammbl yueOHOTO Kypca «l'eomeTrpus» Ha 0a30BOM ypoBHE OOyUeHHS —
o01reo0pa3oBaTenbHOE U OOIIEKYIBTYPHOE Pa3BUTHE O0yUaIOIUXCS Yepe3 oOecrieueHue BOZMOKHOCTH
npuoOpeTeHusT Y HCIOJB30BaHUS CHUCTEMAaTHUECKMX TEOMETPUYECKMX 3HAHUH W JIEHCTBHIA,
cHelM(pUIHBIX TEOMETPUH, BO3ZMOKHOCTH YCIIEITHOIO IPOIOJKEHH 00pa30BaHUs 110 CIIEUAIBHOCTSIM,
HE CBSI3aHHBIM C IPUKJIAHBIM UCIIOJIb30BAHUEM [€OMETPHUH.

[Iporpamma o reomeTpun Ha 0230BOM YpPOBHE MpeaHa3HaAuY€Ha JUIsl O0yJaroUXCsl CPEAHEN 1IKOJIbI, HE
UCTIBITHIBABIIMX 3HAUUTENbHBIX 3aTPyJHEHUH Ha ypOBHE OCHOBHOro o0miero ooOpazoBaHus. Takum
oOpa3oM, oOyuaromuecss Ha 0a30BOM YpPOBHE JOJDKHBI OCBOUTH OOIIME MaTeMaTH4YeCKHe YMEHHMS,
CBA3aHHbIE CO creUU(UKON reOMETPUHN U HEOOXO0IMMBbIE JJIs )KU3HU B COBPEMEHHOM ob1ecTBe. Kpome



3TOT0, OHU UMEIOT BO3MOXKHOCTh M3Y4YHUTh F€OMETPHUIO OoJiee TIIyOOKO, €Clii B JalibHEeHIIeM BO3HUKHET
HEOOXOMMOCTh B TEOMETPUYECKHIX 3HAHHUAX B MPO(HECCHOHAIBHON ACITETHHOCTH.

JlocTikeHre Lenu OCBOEHHUS IMPOrpaMMbl OOECIEYMBAETCS PEIIEHUEM COOTBETCTBYIOLIMX 3a/ad.
[TpuoputeTHpIMU 3amadyamMu OcBoeHUs1 Kypca «I['eomerpum» Ha 06azoBoMm ypoBHe B 10—11 kmaccax
SIBIISTIOTCSI:

o (opMHUpOBaHHE TPEACTABICHUS O T€OMETPUU KaK YaCTH MUPOBOM KyJIbTYpbl M OCO3HaHHUE €&
B3aMMOCBSI3U C OKPYKAIOIINM MHPOM;

o (dopMHUpoBaHUE MPEICTABICHUSI O MHOTOTPAHHUKAX M TejaX BpalleHHs Kak O BaXKHEUIINX
MaTEeMaTHYEeCKUX MOJIEIISX, TO3BOJIIIONINX ONHCHIBATD M HM3y4aTh pa3HbIC SIBICHHS OKPYXKAIOIIETO
MUDA;

o dbopMHupoBaHHE yMEHHs paAcO3HAaBaTh Ha YepTekKaxX, MOJENIAX H B pPEaJbHOM MHpE
MHOTI'OI'PaHHHUKH U TeJla BpaIlleHuUs;

o OBJIaJICHUE METOJaMH pEeLIeHHs 3a7ad Ha MOCTPOCHMS HAa U300pa’KeHUSAX IPOCTPAHCTBEHHBIX
uryp;

o (dbopMHUpOBaHHE YMEHHUS ONEPUPOBATH OCHOBHBIMH MMOHATHSIMH O MHOTOTPAaHHHMKAax M Tellax
BpALLEHHS U X OCHOBHBIMU CBOWCTBaMH;

o OBJIQ/ICHUE AITOPUTMAaMH PEIICHUsI OCHOBHBIX TUIIOB 3a1a4; (GOPMUPOBAHHE YMEHHUS MMPOBOINUTH
HECJIOKHBIE J0Ka3aTeNIbHbIE PAacCyKICHHUS B XOJE PELICHUS CTEepeOMETPUYECKHMX 3ajad M 3a1ad ¢
NPAaKTUYECKUM COJICPKAHHUEM;

o pa3BUTHE HHTEJUIEKTYaJbHBIX M TBOPYECKHUX CIIOCOOHOCTEM OOywarommxcs, MO3HABATEIbHOM
aKTHBHOCTH, UCCIIEIOBATEILCKUX YMEHHM, KDUTUYHOCTH MBIIICHHS;

o ¢dopmupoBaHue  (YHKLUMOHAIBHOM  I'pPaMOTHOCTH, pEJIEBAHTHOM  TI'EOMETpUHM:  yYMEHHUE
pacro3HaBaTh NPOSBICHHUS T€OMETPUYECKUX MOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B peallbHBIX
KM3HEHHBIX CUTYAIMAX W MPH U3YyYCHHUH JPYIHX YUEOHBIX MPEIMETOB, NMPOSBICHHUS 3aBUCUMOCTEH H
3aKOHOMEPHOCTEH, (OPMYJIMpOBaTh UX Ha S3bIKE '€OMETPUH M CO3/1aBaTh T'€OMETPUUYECKHE MOJEIH,
NPUMEHATh OCBOCHHBIM T€OMETPUYECKUI ammapar Jjs pelleHus] MPaKTHKO-OPUEHTHPOBAHHBIX 3a/1ad,
MHTEPIPETUPOBATh U OLICHUBATh MOJIyUYE€HHBIE PE3yIbTAThI.

OTnuuuTeNbHOW 0COOEHHOCTHIO MTPOrPaMMBI SIBIISIETCS BKJIIOUEHUE B KypC CTEPEOMETPUH B Hayalle ero
W3ydeHHs 3a7ad, pellaeMbIX Ha YpPOBHE HWHTYUTHBHOTO TIO3HAHHWS, W OIpPENEIEHHBIM 00pa3oM
OpraHn30BaHHas padoTa HaJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHUIO JIOTHYECKOIO M MPOCTPAHCTBEHHOI'O
MBILIUICHUS, CTUMYJIHPYET MPOTEKAaHHE WHTYUTHBHBIX IIPOLIECCOB, MOTHUBHPYET K JaJbHEHIIEMY
M3YYEHHUIO MPEIMETA.

[Tpeanourenne OTHAETCST HATJSAHO-KOHCTPYKTUBHOMY METONYy OOYY€HHs, TO €CTh TEOpETHUYECKHUE
3HAaHUS UMEIOT B CBOCH OCHOBE WYBCTBEHHOCTH IPEIMETHO-TIPAKTHYECKOHN AeATeNbHOCTH. Pa3BuTHe
IPOCTPAHCTBEHHBIX MPEACTABICHUN y ydyalluxcs B Kypce CTEPEOMETPUHN MTPOBOJIUTCS 3a CUET peLIeHUs
3aJad4 Ha CO3JaHHE IMPOCTPAHCTBEHHBIX O0pa30B M 3ajay Ha ONEPUPOBAHHE MPOCTPAHCTBECHHBIMH
obpazamu. Coznmanue obpasza MPOBOJAUTCS C OMOPOM HA HATJISAHOCTh, @ OMEPHpPOBAHHME 00pa3oM — B
YCIOBUAX OTBJIEYEHHUS OT HAIJISIAHOCTHU, MBICIEHHOTO U3MEHEHUSI €T0 UCXOIHOTO COJEPKAHUS.
OcHoBHblE copaepxaTenbHble JMHUU Kypca «['eomerpum» B 10-11 kiaccax: «MHOTrOrpaHHUKNY,
«[IpsMble ¥ TUTOCKOCTH B TpocTpaHCTBe», «Tema BpameHus», «BekTopel W KOOpPAWHATHI B
npoctpaHcTBe». PopMUpPOBAHKE JIOTHUECKUX YMEHHMH paclpesiesieTcs He TOJIBKO M0 COAep)KaTelIbHbIM
JUHUSIM, HO | 10 To/1aM 00y4eHHUs Ha YPOBHE CPeHEro 001Iero oopa3oBaHusl.

ConepxaHne 00pa30BaHMs, COOTBETCTBYIOIIEE IPEAMETHBIM pe3yiabTaTaM OCBOEHHUS paboueit
porpaMMBbl, paclpele€HHbIM MO TofaM OOydYeHHsI, CTPYKTYPUPOBAHO TaKUM oOOpa3oM, UTOOBI
OBJIQJICHHE TEOMETPUYECKHMHU TMOHATHUSMH W HaBBIKAMH OCYIIECTBISUIOCH MOCIEIOBATEIbHO H
MOCTYNATENbHO, ¢ COOJIIOJICHUEM MPUHIMIA NIPEEMCTBEHHOCTH, YTOOBl HOBBIE 3HaHMs BKJIIOYAIUCH B



OOIIYI0 CHCTEMY I'€OMETPUYECKUX MPEICTaBICHUN 00ydJaroMXCsl, paciupsist U yrinyossis e€, o0pasys
IIPOYHbIE MHOKECTBEHHBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

Ha u3ydyenue reometpun oTBoAUTCA 2 yaca B Henelto B 10 kiacce u 1 yac B Hegemo B 11 kinacce, Bcero
3a 1Ba roga ooydenus - 102 ydaeOHBIX daca.



COJAEP)KAHHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsiMbIe ¥ IIOCKOCTH B IIPOCTPAHCTBE

OcHOBHBIE TMOHATUS cTepeoMeTpuu. Touka, mpsmMas, IUIOCKOCTb, HpocTpaHcTBO. IloHsTne 00
AKCMOMAaTHYECKOM IIOCTPOCHHUH CTEPEOMETPHUU: AaKCUOMBI CTEPEOMETPUU U CIIEICTBUS U3 HUX.
B3anMHOE pacnosiokeHHMEe TPSIMBIX B NPOCTPAHCTBE: IEPECEKAIOUIUECS, MapajUleibHbIE H
CKpelMBaroimuecs npsiMole. [lapannenbHOCTh NPAMBIX U IUNIOCKOCTEH B IIPOCTPAHCTBE: MapalleIbHbIE
IIPSIMBIE B IIPOCTPAHCTBE; MAPAJUIEIBHOCT TPEX MPSAMBIX; NAPAILIEIBHOCTD IPSIMOM U INIOCKOCTH. YTJIbI
C COHAIIPABJICHHBIMM CTOPOHAMH; YTOJ MEXAYy INpsAMBIMH B IHpocTpaHcTBe. [lapamnensHOCTH
IUIOCKOCTEM: TIapajulejbHble IUIOCKOCTH; CBOMCTBAa IMapajUleibHBIX IIockocred. [Ipocreiimne
MPOCTPAaHCTBEHHBIE (PUTYPHI HA IIIOCKOCTU: TETPASP, KyO, MapauiesenuIieT; MOCTPOCHHE CEUCHUH.
[leprieHAUKYIAPHOCTD MPSIMOW M IUIOCKOCTH: NEPHNEHAMKYISPHBIE MPSMBIE B IPOCTPAHCTBE, NPAMBIE
[apajulelIbHbIe W IEPHEHAUKYJSAPHbIE K IUIOCKOCTH, IIPU3HAK IIEPIECHIUKYISIPHOCTH IPSIMOM H
IJIOCKOCTH, T€OpeMa O NPSIMOU NMEPHEHIUKYJIIPHON IUIOCKOCTH. YTIIbI B IPOCTPAHCTBE: YroJl MEXAY
IPSIMOM M IUIOCKOCTBIO; JBYTPaHHBIM YroJ, JIMHEHHBIA Yroja AByrpaHHoro yria. [lepnennukynsap u
HAKJIOHHBIEC: PACCTOSHUE OT TOYKM 10 IUIOCKOCTH, PACCTOSHME OT IPSAMOM 0 IUIOCKOCTH, ITPOCKLUS
¢urypsl Ha IUIOCKOCTb. llepneHANKyISIpHOCTh IJIOCKOCTEH: MpHU3HAK MEPHEHAUKYIIPHOCTH JBYX
mrockocreil. Teopema o TpEX NMEeprEeHIUKYIISIpax.

MHoOrorpaHHuKHU

IlonATHE MHOrOrpaHHHMKAa, OCHOBHBIE JJIEMEHTBl MHOTOTPAaHHMKA, BBINYKIbIE U  HEBBIIYKIIbIC
MHOIOTPaHHUKH; pa3BEpTKa MHoOrorpaHHuka. IIpusma: n-yrosnbHas mnpusMa; I'paHM U OCHOBAaHUSA
NPU3MBI; TIpsiMasi 1 HAKJIOHHAsi TIPU3MBL, OOKOBas M TOJIHAS MOBEPXHOCTh MpH3MEI. [lapamienenwumesn,
IIPSIMOYTOJIBHBIM Napajulelienune]l U €ro cBoicrBa. [Impamupa: N-yronbHas nupaMuja, I'paHd U
OCHOBaHME NHpaMHIbl; OOKOBas M TNOJHAas MOBEPXHOCTb NHPaMHJIbL; MpaBUIbHAs M YyceuEHHas
nupaMujia. DJIEMEHThl NMPU3Mbl U nupamuabl. [IpaBuiIbHbIE MHOTOTPAaHHUKHU: MOHSTHE MPaBUIBHOTO
MHOIOTPaHHUKA; MpaBUJIbHAS NIPU3Ma U NIpaBWIbHAS IMPaMUJa; [IPaBUWIbHAS TPEYroJibHAs NUpaMuaa u
NpaBWIBHBIA TeTpasap; KyO. IlpeacraBienne o MpaBHIBHBIX MHOTOTPAHHUKAX: OKTa’Jp, JOACKAdIp U
nkocadap. CedyeHus: MpU3Mbl U TUPAMHU/IBL.

CuMMeTpusi B IPOCTPAHCTBE: CUMMETPHUS OTHOCUTEIBHO TOYKH, MPSAMOH, IUIOCKOCTH. ODJIEMEHTBI
CHUMMETPUH B MUPAMUJIAX, MApAUICIICIIUIIEIaX, IPABUIBHBIX MHOTOTPAaHHUKAX.

Beluuciienue 31eMeHTOB MHOTOTPAaHHUKOB: pEOpa, nuaroHany, yrisl. Ilnomans O0KOBOM MOBEPXHOCTH
U TIOJHOW TOBEPXHOCTH MHPSMOM NPU3MBI, IJIOLIAJb OCHOBAaHUM, TeopeMa O OOKOBOH IMOBEPXHOCTU
npsiMoii pu3Msbl. [Tnomans 00KOBOM MOBEPXHOCTH U NMOBEPXHOCTH MPABUIBHON MUPAMUIbI, TEOPEMA O
iomaaun yceu€Hnoi nupamuasl. [lonarue 06 06béme. O6BEM MUpaMuIbl, TPU3MBIL.

[Tono6uble Tema B mpocTpaHcTBe. COOTHOIIEHHS MEXIYy IUIOMIAIAMHU IOBEpXHOCTEH, 00BEMaMu
MOJI0OHBIX TEl.

11 KJIIACC

TeJsia BpanieHus

[MunuHapuyeckasl MOBEPXHOCTb, 00pa3yrolie LUIMHAPUIECKOH MOBEPXHOCTH, OCh IMJIMHIPUYECKON
noBepxHocTu. LlumuHap: ocHOBaHMS M OOKOBAsi IOBEPXHOCTh, OOPa3yoIIas W OCh; TUIOIaAh OOKOBOU 1
MOJIHON NOBEPXHOCTH.



Konnueckasi MoBepXHOCTb, 00pa3ylole KOHHYECKOM MOBEPXHOCTH, OChb M BEPIIMHA KOHMYECKOU
noBepxHocTu. KoHyc: ocHOBaHHME W BeplInHa, 00pa3yromias U OCh; IUIOMIAJAb OOKOBOW M TOJHOU
MOBEPXHOCTHU. Y Ceu&HHBIN KOHYC: 00pa3yIolIye U BHICOTA; OCHOBAHUS U OOKOBasi MOBEPXHOCTb.

Cdepa u map: ueHTp, paguyc, AUaMETp; IUIOIAb MOBEPXHOCTH cdeprl. B3anmMHOe pacnonoxeHue
cepbl U TUIOCKOCTH; KacaTelbHas TNIOCKOCTh K cepe; miomanas chepsl.

N300paxenue Ten BpalleHus Ha MI0CKoCTH. Pa3BépTka nuanHApa 1 KOHYyca.

KoMOuHanmu Ten BpalieHus ¥ MHOTOTPAaHHUKOB. MHOTOTpaHHUK, OMUCAHHBIA OKOJO cdepsl; cdepa,
BIIMCAHHAsl B MHOTOTPaHHMK, UJTU TEJIO BPAIllCHUS.

[Tonsatue 06 o6bEMe. OcHoOBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00 00BEME MNPSAMOYrOJIHLHOTO
napajuieNienunena u cieacTBus u3 He€. O0bEM nuInHApa, Konyca. O0bEM mapa U miomaas chepol.
[Tonobubie Tena B mpocTpaHcTBe. COOTHOLIEHUS MEXAY IUIOMAISIMU TOBEPXHOCTEH, o0BEMamMu
MOI0OHBIX TEI.

Ceuenust umwiMHIpa (mapauiebHO M TNEPHEHAMKYISIPHO OCH), CEYeHUs KoHyca (mapajuielbHOoe
OCHOBAHUIO U MIPOXOJSIIEe Yepe3 BEPIINHY ), CEUSHUS [Iapa.

BekTopsbl M KOOPAMHATHI B IPOCTPAHCTBE

Bektop Ha minockoctu U B npocTpaHcTBe. ClI0kKEHHE U BHIYMTAHUE BEKTOPOB. Y MHOXKEHHE BEKTOpa Ha
yucno. Paznoxenue BekTopa mo TpEM HEKOMILUIAaHApHBIM BekTOopaM. [IpaBuio mapannenenumnena.
Pemenue 3ana4, CBA3aHHBIX C IPUMEHEHUEM MIPAaBWII ACUCTBUM ¢ BeKTOpamu. IIpsamMoyroibHas cucrema
KoopauHatT B npoctpaHcTBe. Koopannatel Bektopa. [lpocTeiiue 3anaun B KoopauHaTax. YTodl MexXay
BekTOopaMu. CKalsipHOE TPOU3ZBEIACHUE BEKTOPOB. BbluMCleHHEe YriIoB MEXAYy MpSMBIMH U
10cKOCTsAMU. KoOpIMHATHO-BEKTOPHBII METOJ PU PELIEHUH T€OMETPUUECKHX 3aau.



IINIAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE ~ pe3y/nbTaThl  OCBOEHUS  IporpaMMbl  ydyeOHOro  mpeamera  «Marematukay
XapaKTEePU3YIOTCS:

I'pa:xknanckoe BocnuTanue:

c(hOpMHUPOBAHHOCTHIO TPAKIAHCKOM MO3UILIMU 00YYarOIIEerocsl Kak aKTUBHOTO U OTBETCTBEHHOI'O YJieHA
poccuiickoro o01iecTBa, NpeICTaBIeHUEM O MAaTEMaTUYECKUX OCHOBAaX (YHKIIMOHUPOBAHUS Pa3IUUHBIX
CTPYKTYp, SIBICHHMH, NPOLEAYp TIpa)KIaHCKOro oOmecTBa (BBIOOPBI, ONPOCHl MU IIp.), YMEHUEM
B3aMMO/IEHCTBOBATh C COLIMATIbHBIMUA HHCTUTYTaAMH B COOTBETCTBUM € UX (QYHKIMAMHU U Ha3HAYECHHUEM.
ITaTtpnoTrnyeckoe BoCIUTaHUE:

c(OPMHUPOBAHHOCTBIO POCCHMCKON TPaXKAAHCKOH HICHTUYHOCTH, YBAXKEHHS K MPONUIOMY H
HACTOALEMY POCCHUICKOM MaTeMaTHKH, LIEHHOCTHBIM OTHOLIEHHWEM K JOCTHIKEHUSM POCCUHCKHUX
MAaTE€MAaTUKOB U POCCUNCKOW MAaT€MaTUYECKOW IIKOJIBI, K UCIIOJIB30BAHUIO OTUX JOCTUKEHUN B APYIHUX
HayKaX, TEXHOJIOTUAX, Cepax SIKOHOMHKH.

JlyXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHUA:

OCO3HAHMEM JYXOBHBIX LEHHOCTEH pPOCCHICKOro Hapona; c(hopMHUPOBAaHHOCTHIO HPABCTBEHHOTO
CO3HAHUS, ITUYECKOTO MOBEIEHNUS, CBA3aHHOIO C MPAKTUYECKUM MPUMEHEHUEM JOCTHKEHUH HAyKU U
JIeSITENbHOCTBIO YUEHOT0; OCO3HAHMEM JIMYHOT'O BKJIAJa B IOCTPOEHUE YCTOMUMBOI'O OyIyIIEro.
JcTeTHYeCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOILIEHUEM K MHPY, BKIIOYas OJCTETUKY MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH,
OOBEKTOB, 3ajay, pEIICHUH, pacCy)KACHUH; BOCIPHUUMYHUBOCTBIO K MaTeMaTH4YECKUM acIeKTaM
pa3IMyYHbIX BUIOB HUCKYCCTBA.

duznyeckoe BOCIUTAHUE:

c(OPMHUPOBAHHOCTBIO YMEHHS NPUMEHATh MaTeMaTHYECKHEe 3HAHUs B MHTEpecax 3/0pOBOrO H
Oe3omacHoro obpasa >KU3HH, OTBETCTBEHHOI'O OTHOLIEHHUS K CBOEMY 3JI0pPOBBIO (340pOBOE IMUTAHUE,
cOaaHCUPOBAaHHBIN PEXXUM 3aHATHH M OT/AbIXA, peryispHas (u3ndecKas aKTUBHOCTh); (PU3MYECKOTrO
COBEPILICHCTBOBAHMUS, IIPH 3aHATHUIX CIOPTUBHO-030POBUTEIBHON AEATEIBHOCTBIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TpPYAY, OCO3HAHMEM IIEHHOCTU TPYAONIOOUS; HMHTEPECOM K pa3lIU4YHbIM cdepam
npoeCCHOHATFHON JIeATENIbHOCTH, CBS3aHHBIM C MaTeMaTHKOW M €€ TNPHIOKEHHSIMHU, yMEHHEM
COBEpIIaTh OCO3HAHHBIM BBIOOP Oyaymiel mpodeccuu W Peau30BBIBATH COOCTBEHHBIE YKU3HCHHBIC
IUTaHBl; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTH4YeCKOMY OOpa30BaHHIO U €caMOOOpa30BaHUIO Ha
MPOTSKEHUH BCEH >KU3HHM; TOTOBHOCTHIO K AKTUBHOMY YYacCTHIO B PELICHMM IMPaKTUYECKUX 3ajad
MaTEMaTUYECKON HAIPaBICHHOCTH.

IKOJIOTHYeCKOe BOCIIUTAHHUE:

c(hOpMHUPOBAHHOCTBHIO 3KOJOTUYECKOW KYJIbTYphl, TOHUMAHUEM BIMSHHS COIMATIBbHO-3KOHOMHYECKUX
IPOIIECCOB HAa COCTOSIHME HPUPOAHON M COLMANBbHOM Cpelbl, OCO3HAHHEM IJI00ATBHOIO XapakTepa
HKOJIOTHYECKUX MPOOJIeM; OpUCHTAIMEeH Ha MPUMEHEHNE MaTeMaTUIECKUX 3HAHUHN JUIs PelIeHus 3a/1ad
B 00J1aCTH OKpYXKarolled cpebl, INIaHUPOBAHUS MOCTYIIKOB U OLIEHKH UX BO3MOXKHBIX MOCIEICTBUN 1Is
OKpYKaroIlEe Cpeasbl.

IleHHOCTH HAYYHOIO MO3HAHHUSA:

c(OPMHUPOBAHHOCTBIO MUPOBO33PEHUS, COOTBETCTBYIOIETO COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKU U
OOIIeCTBEHHOM TNPAKTUKH, [IOHMMAaHUEM MaTeMaTHYeCKOH HayKH Kak cgepbl YeIoBEeYeCKOU
JIeSATENbHOCTH, 3TANOB €€ pa3BUTUS U 3HAUMMOCTH JJISl Pa3BUTHUS LIMBUIIM3ALMU; OBJIAJICHUEM SI3BIKOM



MaTeMaTUKHM W MaTeMaTHYEeCKOM Ky.]'[BTypOﬁ KaKk CpCIACTBOM IIO3HAHUA MHUpPA; TOTOBHOCTBLIO
OCYHICCTBJIATE MPOCKTHYIO U UCCICAOBATCIIbCKYIO ACATCIIBHOCTD HHANBUAYAJIIBHO U B I'PYIIIC.

METAINIPEJMETHBIE PE3YJIBTATBI

MeramnpeanMeTHble  pe3yibTaThl OCBOCHHS IpOrpamMmbl  ydeOHOro mnpeamera «MareMaTHkay
XapaKTepU3yIOTCs OBJIAJCHHEM YHHBEPCAILHBIMU HO3ZHAGAMENbHBIMU OCUCMBUAMU, VHUBEPCATLHLIMU
KOMMYHUKAMUBHBIMU OCLLCTNBUAMU, YHUBEPCATbHLIMU Pe2YIaMUEHbIMU OeUCmMBUAMU.

1)  Vuueepcanvuvie nosnasamenvmwvie Oeticmeus, obecneuusaiom  Gopmuposanue  6a306bix
KOCHUMUBHBIX NpOYecco8 obyuarnwuxca (oceoenue Mmemooo8 NOZHAHUSL OKPYHcaoue2o mupa;
NpUMeHeHUe T02UYeCKUX, UCCIeA08AMeNbCKUX Onepayull, yMmeHul pabomams ¢ uHgopmayuetl).
Ba3oBbie JIorHUecKne qelcTBHA:

o BBISIBJISTh M XapaKTEPH30BaTh CYIIICCTBCHHBIC NPU3HAKH MaTEMAaTHUYSCKUX OOBEKTOB, MOHSATHUH,
OTHONIICHUNA MEXAYy TOHATUSAMHU; (HOPMYIHPOBATH ONpPENETCHHs TOHATUH;  yCTaHABIUBATh
CYIIECTBEHHBIA TPH3HAK KIACCU(PUKAINK, OCHOBAHUS JJisi OOOOIIEHUS W CpaBHEHUS, KPUTCPUU
MIPOBOJIUMOT0 aHAJN3a;

o BOCTIpUHUMATh, (OPMYITUpOBaTH W TPEOOPA3OBBIBATH CYXKJICHUS: YTBEPIUTEIBHBIE W
OTpHIIATENIbHBIC, CIMHUYHBIC, YACTHBIC U OOIINE; YCIOBHBIC;

o BBISIBJISITH MATEMAaTHICCKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U TIPOTHBOPEYHS B (haKTax, TaHHBIX,
HAOJIOZCHUSAX ¥ YTBEPXKACHUAX;, TpEAJaraTh KPUTCPHUH IS BBISBICHHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYUL;

o JIeNaTh BBIBOJBI C HCIOJb30BAHMEM 3aKOHOB JIOTUKH, JEAYKTHBHBIX W HWHIYKTUBHBIX
YMO3aKITIOYCHHA, YMO3aKIIFOUECHUH 110 aHAJIOTHH;

o MIPOBOJIUTh CaMOCTOSITENILHO JI0Ka3aTelbCTBA MATEMATHUYECKUX YTBEPXKICHHU (TIpSMbIE U OT
MIPOTUBHOTO), BBICTPAMBATH APTyMEHTAIMIO, MPUBOJUTH MPUMEPHl U KOHTPIPUMEPHI, 00OCHOBHIBATH
COOCTBEHHBIC CY)KICHUS M BBIBOJIBI;

o BBIOMpaATh CHOCO0 pelieHus yd4eOHOM 3amauu (CpaBHHUBATh HECKOJIBKO BapHAHTOB PEIICHUS,
BHIOMPATh HAN0OJIEE MOIXOASIINI ¢ YIETOM CaMOCTOSITETHHO BBIICTICHHBIX KPUTEPHEB).

Ba3oBble Hcciieq0BaTeIbCKUE TeHCTBHA:

o HCIIOJIb30BaTh BOMNPOCHI KAaK WCCIICIOBATCIILCKHA HMHCTPYMEHT TIO3HAHHS, (OPMYIUPOBATH
BOMPOCHI, (PUKCUPYIOIIHE TPOTUBOPEUHE, MPOOIEMy, YCTaHABIMBATH HCKOMOE U JaHHOE, (OPMHUPOBATH
TUIIOTE3Y, apTYMEHTHPOBATH CBOIO MO3UIHI0, MHEHUE;

o MIPOBOJIUTH CAMOCTOSTEIBHO CIUTAHUPOBAHHBIM YKCIICPUMEHT, HCCIICIOBAHHE 110 YCTAHOBJICHUIO
0COOCHHOCTEH MaTeMaTHYECKOTO OOBEKTa, SBJICHHS, IMPOLECCa, BBISIBICHUIO 3aBHCUMOCTEH MEXKIy
00BEKTaMH, SIBJICHUSIMH, TTPOIICCCAMHU,

o CaMOCTOATENFHO (OPMYIHPOBATH OOOOIIEHUS M BBIBOABI IO pE3yJabTaTaM IPOBEAEHHOTO
HaAOJIIOZICHUs, WCCIICIOBAHMS, OIICHWBATh TOCTOBEPHOCTh TIOJTYYCHHBIX PE3YJIbTATOB, BBHIBOJOB U
0000IIIEeHHI;

o MIPOTHO3UPOBATh BO3MOYKHOE PA3BHTHE IPOIECCa, a TAKXKE BBIIBUTATH TPEAIOJIOKECHHUS O €ro
pPa3BUTUU B HOBBIX YCIIOBUSIX.

Pa6ora ¢ undopmaumeii:

o BBISBJIATH ACPUIUTH WH(OPMALUU, JAHHBIX, HEOOXOAUMBIX IS OTBETa Ha BOMPOC WM NS
pEIICHHUS 3a]1a4H;

o BBHIOMpaTh ~ MHPOpPMAIMIO W3  HCTOYHUKOB  PA3NUYHBIX  TUIOB,  aHAIM3HPOBATH,
CHUCTEeMAaTH3UPOBATh M HHTEPIIPETUPOBATH HHPOPMAITUIO PA3TMIHBIX BHIOB U (OPM TIPEICTABICHHUS;



o CTPYKTYpUpOBaTh HH(POPMALIMIO, NPEACTABIATh €€ B pazIMyHBIX (OpMax, HIUIIOCTPUPOBATH
rpaduuecky;

o OLIEHUBATh HaIEKHOCTh HH(POPMAIIMU IO CAMOCTOATENBHO C(HOPMYITUPOBAHHBIM KPUTEPHSIM.

2) Vuusepcanvhvie KOMMYHUKAMUGHBIE OeliCmUsl, 00ecneuu8aiom c@hopMUpoSaHHOCHb COYUATbHbIX
HABbIKO8 00Y4arOUWUXCHL.

OO0menue:

o BOCIIPUHUMATh ¥ (POPMYJIMPOBATH CYXKIACHUS B COOTBETCTBUHU C YCIOBHSAMHU U LENSIMU OOLICHHUS;
SCHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOYKY 3pEHHUS B YCTHBIX U IHUCBMEHHBIX TEKCTaxX, JaBaTh
MOSICHEHHUS 110 X0y PEIICHUS 33/1a4i, KOMMEHTHUPOBATh MOJY4YECHHBIN PE3yJIbTaT;

o B XoJe OOCYXKIEeHMs 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYKIAae€MOW TeMbl, IMPOOJIEMBI,
penraeMoil 3a1aum, BBICKa3bIBATh MJIEH, HAILICJICHHBIE HA IMOMCK PEIIEHUS; COMOCTABIATh CBOU CYXKICHHUS
C CYXICHHSIMM JIpPYyrUX YYaCTHHUKOB JAMAIOra, OOHApyXHBaTh pa3lMYMe€ W CXOJCTBO IMO3MUIMN; B
KOPPEKTHOI Gopme popMyaupoBaTh pa3HOTIACHS, CBOM BO3PAXKECHHUS;

o IIPEACTABIATh PE3Y/IbTAThl PELIEHUS 3aJadyM, OKCIEPUMEHTA, MWCCIEJOBAHUSA, IIPOEKTA;
CaMOCTOSITENIbHO BbIOMpaTh (opMaT BBICTYIUIEHHS C Y4YETOM 3a/ay Ipe3eHTallM U OCOOEHHOCTEH
ayJUTOPHH.

CoTrpyannuecTBo:

. MOHMMATh W UCMOJb30BaTh MPEUMYIIECTBA KOMAHAHOW M WHIWBUAYAIbHOHW pPaOOTHl MpuU
pemeHnH y4eOHbIX 3ajjad; NPUHUMATH e COBMECTHOM NEATENbHOCTH, IUIAHHUPOBATH OPraHU3AIHIO
COBMECTHON paboThl, pacnpelenaTh BUAbl padoT, JOrOBapUBaThHCS, 00CYXKIaTh MPOLECC U Pe3yiabTaT
paboThI; 06001IaTF MHEHHSI HECKOJIBKUX JTTFOJICH;

. y4acTBOBaTh B TIpyHmHoBbIX (opmax paboTel (oOCyxaeHHs, OOMEH MHEHHH, «MO3rOBbIE
IITYPMBI» U UHBIC); BBIMOIHATH CBOIO YacTh PabOThl U KOOPJUHHUPOBATH CBOM JEHUCTBHS C APYIMMHU
YJIeHaMHd KOMaH/bl; OLIEHMBAaTh KayeCTBO CBOEr0 BKJIaJa B OOIIMH HOPOAYKT IO KPUTEPHSM,
c(hopMyITHPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUS.

3) Vuusepcanvuvie pecynamuensvie oeticmaus, obecnequsaom Gopmuposanue cmMulC08bIX YCMAHOBOK
U HCU3HEHHBIX HABLIKOG TUYHOCTU.

Camoopranu3amnus:

o COCTaBJIATH TJIaH, AITOPUTM PELICHUS 3a7aui, BEIOUPATH CIIOCO0 peIeHUs ¢ yIETOM
MUMEIOLIUXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEN, apryMEHTUPOBATh U KOPPEKTUPOBATh BAPUAHTHI
pelieHuit ¢ y4éToM HOBOM MH(OPMAIUH.

CaMOKOHTPOJIb:

o BJIaJICTh HABBIKAMU TIO3HABATEJIILHOW pe(IEeKCHM KaK OCO3HAHHUS COBEPIIAEMBIX IEHCTBHHA U
MBICIMTENIBHBIX MPOIECCOB, MX pPE3YyJIbTAaTOB; BIAJETh CIIOCOOAMHM CaMOINPOBEPKH, CAMOKOHTPOJIS
IIpoLecca U pe3ybTaTa pelieHHsl MaTeMaTU4eCcKol 3a/1auu;

. NpeABUAETh TPYAHOCTH, KOTOpPHIE MOTYT BO3HUKHYTh MpPH PEIICHUH 3a7a4yd, BHOCHUTH
KOPPEKTHUBBl B JI€ATEIbHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, JIAHHBIX, HaWJEHHBIX OLIMOOK,
BBISIBJICHHBIX TPYJIHOCTEH;

o OLIEHUBATh COOTBETCTBHE PE3y/bTaTa LENU U YCIOBUSAM, OOBSICHATh MPUYUHBI TOCTHXKEHHUS WIH
HEJOCTHKECHHSI PEe3yJIbTaTOB JESTEJbHOCTH, HAaXOAUTh OIIMOKY, NaBaTh OIEHKY NPUOOPETEHHOMY
OTIBITY.

MNPEAMETHBIE PE3YJIBTATHI

10 KJIACC



OnepupoBaTh NOHATHAMH: TOUKA, NPsAMasi, INIOCKOCTb.

[TpuMeHsTh aKCHOMBI CTEPEOMETPUHU U CIIEICTBUS U3 HUX NP PELICHUH T€OMETPUUECKUX 3a1au.
OnepupoBaTh NOHATUSAMHU: NAPATUICTBHOCTD U MEPIEHIUKYIIPHOCTD MPSMBIX U INIOCKOCTEH.
KnaccuduimpoBats B3anMHOE PacMoIOKEHHUE PSMBIX H TUIOCKOCTEH B MPOCTPAHCTBE.

OnepupoBaTh MOHATUAMHU: JIBYTPAHHBIA YroJl, TPaHU JIByTPAHHOIO yria, peOpo JBYIpaHHOIO YIJa;
JIMHEHHBIN YroJl ABYTPAaHHOTO yIila; IpajyCHas Mepa ABYrPaHHOIO YyIJIa.

OnepupoBaTh MOHSITHSIMH: MHOTOTPAaHHHUK, BBIMYKIBIA W HEBBITYKJIBI MHOTOTPAaHHHK, 3JEMEHTHI
MHOI'OI'paHHHKA, IPABUIIbHBII MHOTOTPAHHUK.

Pacnio3HaBaTh  OCHOBHBIE  BHMJBl ~MHOTOI'PAaHHHKOB  (IHpaMUAa; MpHU3Ma,  MPSIMOYTOJIbHBIN
napasuiesienumne, Kyo).

KnaccuduuupoBaTb MHOTOrpaHHUKH, BBIOMpass OCHOBaHMA [UId KiaccUuKauuu (BBIOYKIbIE U
HEBBITYKJIbIE MHOTOTPAHHUKH; TIPaBHIIbHBIE MHOTOTPAHHUKH; TMpSIMbIE W HAKJIOHHBIE MPU3MBI,
napasJiesIeuIe Ibl).

OnepupoBaTh MOHATUSMH: CEKYILAsl INIOCKOCTh, CEYCHNE MHOTOIPAaHHHUKOB.

OOBSICHATH NPUHIUIIBI TOCTPOEHUS! CEUEHUH, UCTIONb3Ys METO/T CIE/I0B.

CTpouTh ceuyeHUs: MHOTOTPAHHUKOB METOJIOM CJIEIOB, BBINOJHATH (BBIHOCHBIE) IJIOCKHE YEPTEXKH U3
PHCYHKOB IIPOCTBIX 00BEMHBIX (DUTYp: BUA CBEPXY, COOKY, CHU3Y.

Pematp 3a1aun Ha HaXOXKJI€HHUE T€OMETPUUYECKUX BEJIMYUH MO 00pasliaM WM alrOpUTMaM, MPUMEHSS
U3BECTHBIC AHAJIMTUYECKHE METOJbl MpPU PpEHIeHWH CTaHAApTHBIX MaTeMaTHMYeCKMX 3ajJad Ha
BBIYUCIICHUE DPACCTOSHUN MEXKIy JIBYMS TOYKAaMH, OT TOYKH JO TMPSIMOH, OT TOYKH IO TUIOCKOCTH,
MEX]y CKPELIUBAOILUMHUCS MPSIMBIMH.

Pemiate 3a7auu Ha HaXOXKJIEHHE F€OMETPHUUECKUX BEIMYMH MO 00pa3liaM WM alropuTMam, NMpUMEHss
U3BECTHBIE AHAUTHUYECKHE METOJbl MpPU PEUIEHUM CTaHAapTHBIX MaTeMaTHMYeCKUX 3aJad Ha
BBIUMCIICHUE YIJIOB MEXKAY CKPEUIMBAIOIUMUCA HPSIMBIMH, MEXAY NPSMONH M IJIOCKOCTBIO, MEXIY
IUIOCKOCTSIMH, IBYT'PaHHBIX YTJIOB.

Berauciiate 005EMBI M TUTOMIAIN TTOBEPXHOCTEH MHOTOTPaHHUKOB (TIpU3Ma, THpaMu/Ia) ¢ MPAMEHEHHEM
dbopMyn1; BBIYMCIATH COOTHOIIEHUS MEXIy IUIOMaJIMU IOBEpXHOCTEH, 00BEMaMM MOAOOHBIX
MHOT'OT'PaHHHUKOB.

OnepupoBaTh MOHATHAMU: CUMMETPHsI B IPOCTPAHCTBE; LIEHTP, OCh U IUIOCKOCTb CUMMETPHUH; LIEHTP,
0Cb U IJIOCKOCTh CUMMETPHH (DUTYPHI.

W3Bnekatrb, mpeoOpa3oBbIBATh M HHTEPIPETHPOBATH  MHPOPMALUIO O  MPOCTPAHCTBEHHBIX
reoOMEeTPUYECKUX (pUrypax, IpeACcTaBICHHYIO Ha YepTekKaxX U pUCYHKaX.

[TpumensaTs reomerpudeckue (akTbl JUIs peIIeHHs CTEPEOMETPHYECKHUX 3a/ad, MpPearojararomx
HECKOJIBKO IIaroB PeLIeHUs], €CIM YCIIOBUS IPUMEHEHHUs 3aJlaHbl B IBHOI (opMme.

[TpumensTs mpocTeiiye MporpaMMHbBIE CPEACTBA M 3JIEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBI NPH
PELIEHNUN CTEPEOMETPUYECKUX 3aa4.

[IpuBoauTh mHpUMEpPbl MaTEMaTHUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE U JKU3HM, paclo3HaBaTh
IIPOSIBJIEHUE 3aKOHOB '€OMETPUH B UCKYCCTBE.

[TpumeHsTh TOMy4YCHHBIE 3HAHUS Ha TMPAKTHKE: aHAIM3MPOBATH pPEANbHBIE CUTYAIlMHM W TPUMEHSTbH
U3y4CHHbIE TOHATHS B IPOLIECCE MOUCKA PELICHHs MaTeMaTH4YeCKH c()OopMyIupoBaHHON MpoOIeMsl,
MOJICIUPOBATh pealibHble CUTYallMd Ha S3bIKE TI'€OMETPHH, HCCIEAO0BaTh IMOCTPOSHHBIE MOJAEIH C
UCIIOJIb30BAaHUEM TIE€OMETPUUECKHUX IOHATHM M TEopeM, ammapara aiareOpbl; peliaTh MpaKTH4YeCKHUe
3aJjauu, CBA3aHHbIE C HAXOXK/IEHUEM F€OMETPUUECKUX BEITHUYHUH.
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OnepupoBaTh  MOHATUAMHU: IIMHApPUYECKAs  IOBEPXHOCTb, O0Opasyrolye  IUIMHIPUYECKON
MOBEPXHOCTH; IMJIUHP; KOHUYECKas MMOBEPXHOCTb, 00pa3yIolIe KOHHUYECKOW MOBEPXHOCTH, KOHYC;
chepudeckas IOBEPXHOCTb.

Pacnio3HaBath Tena BpaleHus (WIMHAP, KOHYC, cdepa U 1map).

OOBSACHATH CITOCOOBI MOJTYYSHHS TEJ BPAILICHHS.

KnaccudunupoBaTs B3anMHOE pacmoyiokeHue chepsl U MIOCKOCTH.

OnepupoBath MOHATHUAMU: IIAPOBOM CEIMEHT, OCHOBAHUE CEIMEHTA, BHICOTA CEIMEHTa; IIAapOBON CIIOH,
OCHOBaHME IIAPOBOTO CJI0S, BHICOTA IIAPOBOTO CJIOS; IIAPOBON CEKTOP.

Beruucnate 00bEMBI M MIIOLIA M TOBEPXHOCTEH Te BpAlllEHUs,, TEOMETPUYECKUX Te C NMPUMEHEHUEM
bopmy.

OnepupoBaTh MOHSATHSIMH: MHOTOTPAHHUK, BIIMCAHHBIA B cepy M ONMUCAHHBIH OKOJO cdepsl; chepa,
BIIMCAHHAsl B MHOT'OI'PaHHUK WJIM TEJIO BPAILICHHS.

BBIUuCIIATE COOTHOLICHUS MEXTY TUIOIIAISIMH [TOBEPXHOCTEH M 00bEMaMHU MOTOOHBIX TEJI.

N300paxkaTh n3ydaemMbie GUTYPBI OT PYKH M C IPUMEHEHHUEM IPOCTHIX YePTEKHBIX HHCTPYMEHTOB.
BbInonHATE (BBIHOCHBIE) MJIOCKHE YEPTEXU M3 PUCYHKOB MPOCTBIX OOBEMHBIX (UIyp: BHUI CBEPXY,
cOOKyY, CHU3Y; CTPOUThH CEUCHHSI TEJI BPALLICHHS.

V3Bnekarb, WHTEPHPETUPOBATH M  TNPEOOPa3oBHIBATH WHPOPMAIMIO O  MPOCTPAHCTBEHHBIX
reoMeTpUYecKuX (purypax, NpeJCcTaBIeHHYIO Ha YepTekaxX U pUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BeInonHATe 1€HCTBUS CIOXKEHUS BEKTOPOB, BBIYUTAHUS BEKTOPOB M YMHOXKEHMs BEKTOpa Ha YMCIIO,
OOBSICHATH, KAKUMH CBOMCTBAMHU OHU 00JIaAAIO0T.

IIpumeHsTh IpaBUIIO NMapaAIUIEIICIUIIEAA.

OnepupoBaTh NOHATUSAMM: [EKapTOBbl KOOPJIMHATHI B IPOCTPAHCTBE, BEKTOpP, MOAYJb BEKTOpA,
PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpa, Yroid MEXIy BEKTOpPaMH, CKaJspHOE MpPOM3BEICHUE
BEKTOPOB, KOJUTMHEAPHBIE U KOMITJIAHAPHBIE BEKTOPEI.

HaxonuTth cymMMy BEKTOPOB U IPOU3BEJCHME BEKTOpa Ha YHCIIO, YTOJl MEXIY BEKTOPAMHU, CKaISPHOE
NPOM3BECHUE, PACKJIABIBATh BEKTOP MO ABYM HEKOJTMHEAPHBIM BEKTOPAM.

3a1aBaTh JIOCKOCTh YPABHEHUEM B IEKaPTOBOM CHUCTEME KOOPAHMHAT.

[TpumensaTs reomerpudeckue (akThl Ui PELICHHs CTEPeOMETPUUYECKUX 3ajad, MPEAroJaratoinmx
HECKOJIBKO IIaroB PEIICHHs, €CJIN YCIIOBHS IPUMEHEHUS 3a/1aHbI B SIBHOU (opMme.

Pemate npocreiiue reoMmerpudeckre 3aauu Ha IPUMEHEHUE BEKTOPHO-KOOPIMHATHOTO METO/1a.
Pemate 3azaum Ha J0Ka3aTeIbCTBO MAaTEMaTHYECKUX OTHOIIECHUM M HAXOXKICHHE TI'€OMETPHUECKUX
BEJIMYMH TI0 00pa3liaM HJIM aJrOpUTMaM, MPUMEHSST W3BECTHBIE METOJBI TPU PEIICHHH CTaHIapTHBIX
MaTeMaTUYECKUX 3a/ady.

[TpumeHsTh MpoCTeHIIe MPOrpaMMHBIE CPEACTBA M 3JIEKTPOHHO-KOMMYHUKALMOHHBIE CHUCTEMbI MPH
pEIIECHIH CTEPEOMETPUUYECKHX 3a/1a4.

[TpuBoUTH HpHUMEpHl MaTEeMAaTHYECKUX 3aKOHOMEPHOCTEW B NPUPOAE M JKU3HH, pPaclo3HaBaTh
NPOSIBJIICHUE 3aKOHOB T'€OMETPUH B HCKYCCTBE.

[IpumeHsATh NOJy4YEHHbIE 3HAHMSA Ha IMPAKTUKE: aHAJIM3MPOBATh pPEalbHble CUTYallMM U IPUMEHSTH
U3yYCHHbIE TOHATHS B MpOILlEcCe MOMCKA PElIeHHs MaTeMaTH4ecKH chopMyaupoBaHHON MpoOIeMbl,
MOJICIIUPOBATh peaJIbHbIE CUTYallMd Ha SI3bIKE T'€OMETPHH, HCCIEAO0BAaTh IMOCTPOSHHBIE MOJETH C
UCIOJIb30BAHUEM TE€OMETPUUYECKUX IOHATUH M TEeopeM, ammapaTa anreOpbl; perarb MPaKTUYecKHe
3aJ]auu, CBA3aHHbIE C HAXOXKIEHUEM FeOMETPUUECKHUX BEITMUUH.
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3 [lepnenquKyIsApHOCTD NPSMBIX U 12 0 bub6nmorexa [IOK
IIJIOCKOCTEMN https://m.edso0.ru/1c209e37
bubmuorexa [IOK
4 VYT1ubl MEXAY IPSMBIMU U INIOCKOCTSMHU 10 1 https://m.eds00.ru/Lc209e37
bubmuorexa [IOK
> MrororpatHKit 11 ! https://m.edso00.ru/1c209e37
bubmuorexa [IOK
6 & 9 1
OObEMEI MHOTOrpaHHIKOB https://m.edso00.ru/1c209e37
7 [ToBTOpEHME: CeyeHuUsl, paCCTOSIHUS U YIJIbI 4 1 bubmmorexa [IOK
P ' P - https://m.edso0.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB 110 I[TPOIT'PAMME 68 S)
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11 KVIACC

HaumeHoBaHue pa3iesioB U TeM

KoanuyecTBo yacos

DJIeKTPOHHBIE (U (pPOBHIE)

Ne ni/m KonTtpoabHbie
NMPorpamMmsblI Bcero o0pa3oBaTe/ibHbIE PeCyPChI
padoThI
bubmuorexa [IOK
Tena pamenms 12 https://m.edso0.ru/1c209e37
N bubmuorexa [IOK
ObnEMEr Tem S https://m.edso0.ru/1c209e37
BekTops! 1 KOOPAUHATHI B IIPOCTPAHCTBE 10 bubmorera [JOK
P P poctp https://m.edso0.ru/1c209e37
[ToBTOpEeHme, 00600IIEHNE, 7 bubmuorexa [IOK
cUCTEMaTH3alus 3HaHUI https://m.edso0.ru/1c209e37
OBLIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 34
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HOYPOYHOE IINTAHUPOBAHHUE

10 KVIACC
KoauuecTBo yacoB DJIeKTPOHHbIE
nugposbie
Nen/m | Tema ypoka KontpoabHbie
Bcero o0pa3oBaTe/ibHbIE
padoThI
pecypchbl
OCHOBHBIE TIOHATHUSI CTEPEOMETPUU: TOUKA,
npsiMasi, IOCKOCTh, MPOCTPAHCTBO.
1 [IpaBuia u300paxeHust Ha pUCYHKaX: 1 0 Bubamorexa [IOK
P P . pHcyHiax: https://m.edsoo.ru/aecc77cd
n300pakeHus MII0CKOCTEH, MapaIeIbHbBIX
NPSMBIX (OTPE3KOB), CEpEeIUHBI OTPE3Ka
2 [lonsTus: nepecekaromuecs MIOCKOCTH, 1 0 bu6mumorexa [IOK
IIepeCeKaroINeCs IpsiMasi U INIOCKOCTh https://m.edso0.ru/2d8a9c99
3 [lonsaTus: nepecekaromuyecs MIOCKOCTH, 1 0 bu6mmoreka [IOK
repeceKaromecs npsiMas v IIoCKOCTh https://m.edsoo.ru/db685e73
3HaKOMCTBO C MHOTOT'PaHHUKAMH,
4 n300pakeHue MHOTOIPaHHUKOB Ha 1 0 bubamorexa [IOK
P P https://m.edso0.ru/a63959%ed
PHUCYHKAX, Ha MPOEKIIMOHHBIX YepPTekKax
HauanpHbie cBeieHus 0 KyOe U mupamue,
5 uX pa3BépTku U Moaenu. CeyeHust 1 0 bubmmorexa [OK
paseep ' https://m.edso0.ru/b30dff38
MHOTOTPaHHUKOB
HauanpHbie cBeieHus o ky0e U mupamuse,
6 ux pa3BépTku u Moaenu. CeueHus 1 0 bubmorexa [JOK
paspep ' https://m.edso0.ru/3d8ffd32
MHOTOTPaHHUKOB
[TonsiTre 06 akCHOMaTUYECKOM MTOCTPOCHUU
but6mmoreka [IOK
7 CTEPEOMETPUHU: AKCHOMBI CTEPEOMETPUHU U 1 0

CJIICACTBHS U3 HUX

https://m.edsoo.ru/Occ5c4fe
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[TousaTre 00 aKCHOMAaTHYECKOM MMOCTPOCHUU

8 CTEPEOMETPHUU: AKCHOMBI CTEPEOMETPUHN U Enbmiorexa HOK
p puu. P P https://m.edsoo.ru/239c8ch4
CJIEICTBUS U3 HUX
[TonsiTne 06 aKCHOMATUYECKOM TTOCTPOSCHUH
9 CTEPEOMETPHUU: AKCHOMBI CTEPEOMETPUHN U bubnnorexa LIOK
p pHi: p ™ https://m.edsoo.ru/65c6b106
CJIEACTBUS U3 HUX
[TonsiTre 06 aKCHOMATHYECKOM MTOCTPOCHUHT
10 CTEPEOMETPUHN: AKCUOMBI CTEPEOMETPUN U bubmmorexa [OK
p pHit: p p https://m.edsoo.ru/258fc245
CJIEACTBUS U3 HUX
B3aumHoOe pacmonoxeHune MpsmMbIX B
11 MIPOCTPAHCTBE: MEPECEKAIOIINECS bubmmorexa [JOK
pocTp - 1ep B ’ https://m.edsoo.ru/1a2520f6
TapajuiesIbHbIC M CKPEIIMBAIOIINECS MPSMbIE
[TapanenbHOCTh NPSIMBIX U TUIOCKOCTEH B
12 MIPOCTPAHCTBE: MapajuIeIbHbBIE TPSIMBIC B bu6mmoteka [JOK
MPOCTPAHCTBE; MAPAIEIBHOCTh TPEX https://m.edso00.ru/93ad36b3
MIPSIMBIX
13 VTIIBI ¢ COHAIIPABIEHHBIMU CTOPOHAMU bubmmorexa [JOK
p p https://m.edsoo.ru/9f4071b9
[MapamiensHOCTh MPSIMBIX U IJIOCKOCTEH B
14 npocTtpaHcTBe: [lapaiienbHOCTh OPSIMON U Eubmiorexa HOK
poctp - H1ap p https://m.edsoo.ru/eeld19b9
IUIOCKOCTH
15 VYroma me OPSIMBIMHA B IIPOCTPAHCTBE bubmmorexa [JOK
Ay TP poctp https://m.edsoo.ru/fe733862
16 VYron Mexay npsIMBIMH B IPOCTPAHCTBE bubmorexa LIOK
Ay TP pocTp https://m.edsoo.ru/2935a9a0
17 [lapamienbHOCTD TUIOCKOCTEHN: bu6muoreka [IOK
napasieabHbIe TIIOCKOCTH https://m.edsoo.ru/2e18f255
18 CBoiicTBa napajjieNbHbIX INIOCKOCTEN bu6mmoteka [IOK
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https://m.edsoo.ru/e504d656

[pocreiimme NpocTpaHCTBEHHBIE (PUTYPBI

19 Ha TUIOCKOCTH: TETpadp, Kyo bubmmorexa [IOK
 TEIPAsAp, K50, https://m.edsoo.ru/4a28dc02
napasuiesienumne,
. bubmuoreka [JOK
20 Hoctpoerite ceuernit https://m.edso00.ru/1d434dO0f
. bubmnoreka [JOK
21 Hoctpoerine ceteit https://m.edsoo.ru/ec26fe5d
Konrtponsnas padora no teme "[Ipsmble u
22 IJIOCKOCTH B MPOCTPAHCTBE bubamorexa [IOK
PocTP ' . https://m.eds00.ru/9a0a%e56
[lapanienbHOCTh MPSIMBIX U IJIOCKOCTEN
[lepneHauKyIApHOCTD MPAMOM U
23 HH(I))CKOiH'};'Ie I;eH UK ?m HBIC MIPSMBIC B bubmmorexa LIOK
- MEPHEHANKYTHPHRE TP https://m.edsoo.ru/b19f6a5d
IIPOCTPAHCTBE
24 [IpsimMble nmapannensHble U bu6nuorexa [IOK
NIEPIEHUKYIISPHBIE K IITIOCKOCTH https://m.edsoo.ru/0ac11c95
o5 [IpsimMble napainensbHble U bu6nuorexa [IOK
MEPIIEHAUKYIISIPHBIE K INIOCKOCTH https://m.edso0.ru/ba545966
26 [Ipu3Hak nepneHauKyJIApHOCTH NPSIMON U bu6muoreka [IOK
IJIOCKOCTH https://m.edsoo.ru/f85bfc46
97 [Ipu3HaK NepreHAUKYIIPHOCTH IPIMOU U bu6muoreka [IOK
IJIOCKOCTH https://m.eds00.ru/79165d15
28 Teopema 0 IpsAMOi EPIIEHAUKYISAPHOU bu6muoreka [IOK
IJIOCKOCTH https://m.eds00.ru/635c5087
29 Teopema o npsiMOii IEPIIEHAUKYISIPHON bu6mmoreka [JOK
IJIOCKOCTH https://m.edsoo.ru/bd3745f8
30 Teopema o psiMOiA TEPIICHIUKYISIPHON bubnuorexa [JOK
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IIJIOCKOCTH

https://m.edsoo.ru/7d18834b

[lepnenauKysip U HAKJIOHHBIE: PACCTOSIHUE

31 OT TOYKH JI0 TIIOCKOCTH, PACCTOSTHUE OT bubmorexa LIOK
. a -P https://m.edso00.ru/33c477d3
MPSIMOA 710 TJIOCKOCTH
[leprieHauKyNSIp U HAKIOHHBIE: PACCTOSTHUE
32 oT IT)OIIKI/I oynnl(zcxocm aCCTos{pHHe oT bubamorexa [IOK
. P https://m.edsoo.ru/66fefadd
MIPSIMOM JI0 TIOCKOCTH
[eprieHIUKYIISIp ¥ HAKIIOHHBIC: PACCTOSTHUE
33 oT IT)OIIKI/I OyHJ'II(;CKOCTI/I aCCTOSII)HI/Ie oT bubamorexa [OK
. A s https://m.edso00.ru/a5b7b8e3
MPSIMOIA JI0 TIOCKOCTH
[eprieHaUKYISIp ¥ HAKIOHHBIC: PACCTOSTHUE
34 oT I;quI/I oynnf)cxocm aCCTO}II)HI/Ie oT bubamorexa TIOK
. g -P https://m.edsoo.ru/dbee22bc
MPSIMOM 710 TIIOCKOCTH
35 VYTibl B IPOCTPAHCTBE: YIOJl MEXKIY MPAMOM bubnuotexa [JOK
U IJIOCKOCTBIO https://m.edso00.ru/6b61b2b4
36 JIByrpaHHbII yroJ1, TMHEHHbIH yro bubnunorexa LIOK
JBYTPAHHOTO yria https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHBIN yroJl, TMHEHHBIA YTOJI bu6mmoreka [JOK
JBYTPAHHOTO yria https://m.edsoo.ru/c7c777ed
38 [lepneHaAUKYISIPHOCTD TJIOCKOCTEH: MpU3HAK bu6mmoteka [HOK
MEPIECHAUKYISIPHOCTH JBYX IJIOCKOCTEN https://m.edsoo.ru/ec3e2da3
39 [leprieHAUKYISPHOCTD MIIOCKOCTEHN: MPU3HAK bu6nuorexa [IOK
MEPIECHAUKYISIPHOCTH JBYX IIOCKOCTEN https://m.edsoo.ru/ed9e2a8e
40 [leprieHAUKYNSPHOCTD MIOCKOCTEMN: MPU3HAK bu6nuoreka [IOK
MEPIICHAUKYISIPHOCTH JBYX IIOCKOCTEN https://m.edsoo.ru/ba75dc57
N bubmnoreka [JOK
41 Teopema 0 TpEX NEpHEHANKYIIAPAX

https://m.edsoo.ru/e4972cdc
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butmmoreka [JOK

42 Teopema o TpEX MepreH Ky pax https://m.edsoo.ru/52188a7d
43 Teopema 0 TpEX nEpPHEHAUKYIIAPAX bubmoreia LIOK
https://m.eds00.ru/9f246736

KonTponbHas pabora no temam

44 "[leprieHAUKYISPHOCTD NPSMBIX U bubnuotexa [JOK
mrockocteil" u "YTibl MeXay NPSIMBIMU U https://m.edsoo.ru/5b971ef3
miockocTaMu"
[loHsiTHE MHOTOI'PAHHKUKA, OCHOBHBIE

45 3JIEMEHTHI MHOT'OI'paHHUKA, BEITYKIIBIE U but6mmoreka [IOK
HEBBIIYKJIbIE MHOT'OTPAaHHUKH; pa3BEPTKA https://m.edso00.ru/2d24e873
MHOT'OTpaHHUKA
[Ipuzma: n-yronsHas npu3Ma; rpaHu U

46 OCHOBAHUS IIPU3MBI; IIPsIMas U HAKJIOHHAs bu6nuoreka [IOK
MIPU3MBI; OOKOBas U MOJHAS TTOBEPXHOCTh https://m.edsoo.ru/b4ad63ad
MIPU3MBI

47 [Tapannenenurmen, TPSIMOYTOIBHBINA bu6mmoreka [IOK
MapaIeIeNuIie] U €ro CBOMCTBA https://m.edsoo.ru/8a7be683
[Mupamupa: N-yronbHas nupamuaa, rpaHu v

48 OCHOBaHHE MHUPaMHJIbI; OOKOBas M MOJTHAS bu6nuorexa [IOK
[IOBEPXHOCTb NMUPAMU/IbI; [IPABUIBHAS U https://m.edsoo.ru/fblcd0a5
yCeu€HHasi mupamMmuaa
IIpaBuiIbHBIE MHOTOI'PAaHHUKH: TOHSITHE
MIPaBUIILHOTO MHOTOI'PAHHUKA; ITPAaBUJIbHAS

49 npu3Ma H NnpaBuiibHas MUpaMUa; Bubnroreia LIOK

https://m.eds00.ru/074c8865

IIpaBWIbHAs TPEYrojbHasl NUpaMuaa u
NIPAaBUJIBHBIN TETpadIp; KyO

50 [IpeacraBnenue o nmpaBUIBHBIX bu6mmoreka [JOK
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MHOT'OrpaHHUKAaX: OKTa3Ap, JOACKAIAP U
HUKOCadP.

https://m.edsoo.ru/a0fdd5bf

CummeTpusi B IPOCTPAHCTBE: CUMMETPHS
OTHOCHUTEJILHO TOYKH, ITPSIMOH, IIIOCKOCTH.

51 DJIeMEHTHl CHMMETPHUH B TUPaMHUAaX bubmmorexa LOK
P paMuanax, https://m.edsoo.ru/b9e777d9
napasuiesienuIe1ax, MpaBUIbHbBIX
MHOT'OTpaHHUKAX
52 BrrunciieHue 31€MEHTOB MHOTOTPaHHUKOB: bu6mmoreka [IOK
pEOpa, AMaroHau, yribl https://m.edsoo.ru/6cdbecef
[Tnomaas 60KOBOI MOBEPXHOCTHU U MOJIHOM
53 IIOBEPXHOCTHU MPSAMOM IIPU3MBI, ILIOIIA b bu6muoreka [IOK
OCHOBaHMH, TeopemMa 0 OOKOBOH https://m.edso00.ru/37d84157
MMOBEPXHOCTHU MPSMOU TIPU3MBI
[Tnomaas 6OKOBOM MOBEPXHOCTH H
54 MOBEPXHOCTH MPABUIILHON MTUPAMUJIBL, bu6mmoreka [JOK
TeopeMa O IIoLau OOKOBOM IOBEPXHOCTH https://m.eds00.ru/5603e30b
YCEYEHHOU MUPAMUIBI
55 Konrtponsnas pabota o teme bu6mmoreka [IOK
"MHororpaHHuku" https://m.edsoo.ru/a95f5c04
N bubmuoreka [JOK
56 I1 6 00
OFITHE OB ODBEME https://m.edsoo.ru/7ad0020b
N bubmuoreka [JOK
57
OOLEM mupamm ! https://m.edso0.ru/235171b3
. bubmmoreka [IOK
58 O0n¢
DM THpAMIN https://m.edsoo.ru/f47dfefd
N bubmuoreka [JOK
59 006
DEM TIHPAMIBT https://m.edsoo.ru/79c10312
60 O0BEM nupaMuIbl bubnuorexa [LIOK
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https://m.edsoo.ru/2faadc3f

N bubmuoreka [JOK
61 O6ném npH3MbI . https://m.edso0.ru/79853608
N but6mmoreka [IOK
62 Ooném npu3Mb! ! https://m.edso0.ru/1e053890
N butmmoreka [IOK
63 Ooném npH3Mb! 1 https://m.edsoo.ru/482d3f51
Kontponsnas padora no teme "OO0bEMBI bu6nuorexa [IOK
64 1
MHOT'OIPaHHUKOB" https://m.eds00.ru/28a6573c
[ToBTOpeHue, 0600IIeHNEe CUCTEMATH3AITHS
65 3nadui. [loctpoenue ceueHuii B 1 bubmorera [JOK
' P https://m.edso0.ru/098bedad
MHOTOTPaHHUKE
[ToBTOpEeHME, 0000IIEHNE CUCTEMATH3ALIHS
3HaHUU. BeIunciieHUEe pacCTOSHUI: MEXITY
66 BYMsI TOYKaMHU, OT TOUKHU JIO IPSIMOM, OT 1 bubmorera [JOK
AABYM ’ A0 TP ’ https://m.edso0.ru/f7792ba9
TOYKH JI0 TJIOCKOCTH, MEXKITY
CKPEIIUBAIOIIUMUCS TTPSIMBIMU
butmmoreka [JOK
7 4 1
6 TOTOBA KOHTPOIIbHAs paboTa https://m.edsoo.ru/b9146bcO
[ToBTOpeHue, 0600IIeHNEe CUCTEMATU3AIIHS
3HAHUU. BeIUKCIIeHUE YTII0B: MEXKIY
68 CKPEIIMBAIOIUMHUCS TIPSIMBIMH, MEXK, 1 bubmorera [JOK
PeIIHBATom P ’ o https://m.eds00.ru/56765e8b
MIPSIMOM W TUTOCKOCTBIO, IBYTPAaHHBIX YTJIOB,
YTII0B MEXKIY TUIOCKOCTSIMU
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68
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11 KVIACC

KonuuecTBo yacoB DJIeKTPOHHbIE
uudposbie
Ne i/ Tema ypoka KoHTpouabHbIe p
Bcero o0pa3oBaTe/ibHbIE
padoThI
pecypcsbl

1 Cdepa u map: ueHTp, paanyc, 1MameTp; 1 0 bubnmnoreka [JOK
IUIOMIA/Ib TOBEPXHOCTHU ChEephl https://m.edsoo.ru/0341bc2b
B3aunmMHoe pacrionoxxeHue chepsl u

bubnunorexa LIOK
2 IUIOCKOCTH; KacaTebHas IIOCKOCTh K 1 0
https://m.edsoo.ru/bed12a43
cthepe; momanas cheps

3 N300paxkenue cgepsl, 11apa Ha 1 0 bubnnorexa [HOK
mwrockoct. CeueHus mapa https://m.edso0.ru/bc15f7f2
Hunuaapuyeckasi MIOBEPXHOCTbD,

4 oOpazyromye MUIHHAPUIECKOM 1 0 bubnmnoreka [JOK
MMOBEPXHOCTH, OCh LIWJIMHAPUYECKON https://m.edso0.ru/6054b8c1
MMOBEPXHOCTHU

VUTMH]IP: OCHOBAHHS U OOKOBAsI
5 EOBG XHIZ)CTB obpa3 asi U OCh; 1 0 bubmmorexa [IOK
p ’ Iz yomt . ’ https://m.eds00.ru/188f6216
TUIOIIA/Ib OOKOBOH U MOJIHOM MOBEPXHOCTH
N3o6paxeHne NUIMHAPA HA MIOCKOCTH.

6 PaszBéprka nunuuapa. CeyeHus NUIMHAPA 1 0 bubnmnoreka [JOK
(TUTOCKOCTHIO, MapaATIICIBHON UITH https://m.edso00.ru/016e25eb
MEPIICHIUKYIIIPHOW OCH IHJITUH/IPA)

Konunueckas moBepxHOCTb, 00pa3yrolue
7 KOHHYECKOU HOBerHOCTI/I ocs Hf::) IMHA 1 0 bubmmorexa LIOK
. p ’ p https://m.eds00.ru/c94ba09b
KOHMYECKON TOBEPXHOCTH
8 Konyc: ocHOBaHME U BEpIIMHA, 1 0 bubnuorexa [IOK
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oOpas3ymolas 1 0ch; IIomaas O0OKOBOM 1
MOJTHOM MOBEPXHOCTH

https://m.edsoo.ru/897dd3b2

VYceuéHHblil KoHyc: o0pa3yronme u

butmmoreka [IOK

9 ; 0
BPICOTA, OCHOBARMA 1 DOKOBAA https://m.edsoo.ru/1468bab3
MMOBEPXHOCTH
N3o0pakeHne KOHyca Ha MIIOCKOCTH.

Pa3Béprka konyca. CeueHus: KOHyca
10 (TIOCKOCTHI0, MapallIeIbHOW OCHOBAHUIO brbamorexa HOK
- 11ap . ’ https://m.edsoo.ru/Obdelbe8
Y TUTOCKOCTBIO, IPOXO/ISIIIEH Yepes3
BEPIINHY)

11 KomOunanus ten BpameHus u bu6muoreka [IOK
MHOTOTPaHHUKOB https://m.edsoo.ru/3cef10e5
MHoOrorpaHHuK, ONMMCaHHBINA OKOJIO

12 chepsr; chepa, BIUCaHHAS B bubmmorexa LIOK

PRl pa, https://m.edso0.ru/0b136158
MHOTOTPAaHHUK WJIH B TEJIO BPAICHUS

13 [Tousatue 06 06bEMe. OCHOBHBIE CBOMCTBA bubmuoreka [IOK

00BEMOB TeT https://m.edso0o.ru/26a03fb7
N bubnuotexa [JOK

14
OOBEM LI Apa, KOHYCa https://m.eds00.ru/5513d87b

but6mmoreka [IOK

15 O0Be

BEM 1apa 1 1I0Mma, chepp! https://m.edsoo.ru/d189bde2
ITomoOHBIC TENIa B MPOCTPAHCTBE.
16 CO(I)[THOH_IGHI/ISI Mexcp HJIIDO aJIMHU bubmorera [JOK
. ,I_[y e https://m.edso0.ru/810cfleb
MOBEPXHOCTEH, 00BEMaMH MOTOOHBIX TEJ

17 Konrtponsnas padora no temam "Tena bubnuorexa [IOK
BpameHus" u "O0bembl Ten" https://m.edsoo.ru/4a33a8ab

bubnunorexa LIOK

18 BekTop Ha MI0CKOCTH U B IPOCTPAHCTBE

https://m.edsoo.ru/5caefclb
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bubnunorexa LIOK

19 C
FIOMEHHE H BRITHTAMHE BEKTOPOB https://m.edsoo.ru/23f4f089
20 YMHOXKEHUE BEKTOpa Ha YHCIIO bubmmorexa [IOK
P https://m.edsoo.ru/dee379eb
Paznoxxenue BekTopa 1o TpéM
21 HEKOMILIaHapHBIM BekTopaM. [IpaBumo bubamorera LOK
P pam- P https://m.edsoo.ru/a28fd74e
napaJiienenumneaa
Pemenne 3amad, CBI3aHHBIX C
22 MIPUMEHEHHUEM ITPaBWII AeHCTBUI C bubamorexa [IOK
P PapiiL A https://m.eds00.ru/5a827900
BEKTOpaMH
[IpsiMmoyronbpHas cucTeMa KOOPAWHAT B
23 Hpoc Z.II;CTBG KoopaunaTst BpeKTo a bubmorexa LIOK
pOCTD . ' P pa- https://m.edso00.ru/48db7058
[Ipocreiimue 3agaun B KOOpAUHATaX
24 VYron mexay Bektopamu. CKaasipHOE bubnuorexa [JOK
IIPOU3BENECHNUE BEKTOPOB https://m.edsoo.ru/725¢effc4
Boluncnenue yrioB MEXIy NPAMBbIMUA U bubmuoteka [IOK
25
TUTOCKOCTSIMA https://m.edsoo.ru/8efbe78e
26 KoopauHaTHO-BEKTOPHBIN METO ITPU bubmuoteka LIOK
pEIIEHNHN TEOMETPUUECKUX 3a7a4 https://m.edsoo.ru/d3alfe30
97 KonTponbhas pabora o teme "Bektopsl u bubnuorexa [IOK
KOOpJMHATHI B MPOCTpaHCTBE" https://m.edsoo.ru/77c22fc5
[ToBTOpenwue, 0600IIEHNE U
)8 crucremMaTu3anus 3Hanuii. OCHOBHBIC bubmuoreka [IOK
¢burypsl, hakThl, TEOPEMBI Kypca https://m.edso0.ru/1780ba5d
TUTAHUMETPUHI
[ToBTOpenwue, 06001eHNE 1
. bubmuoreka [IOK
29 cucrteMarusanus 3HaHuil. OCHOBHbIE

¢burypsl, pakThl, TCOPEMBI Kypca

https://m.edsoo.ru/078cd184
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TIaHUMETPUHN

[ToBTOpenwue, 060061eHNE 1

30 cucTeMaTH3aIMs 3HAHUH. 3agaun 1 bubmorexa LIOK
1 e https://m.edsoo.ru/7491efe0
TUTAHUMETPUH ¥ METOJIbI KX PEIICHUS
[ToBTOpEHME, 0600MIIEHNE 1
31 cUcTeEMAaTH3alis 3HAaHUN. 3a1aun 1 bubmmorexa [OK
1 e https://m.edsoo.ru/4dffda97
TUTAHUMETPUU B METOJIBI HX PEIICHUS
[ToBTOpeHme, 0600MIIEHNE U
32 cucreMarusaius 3HaHuil. OCHOBHBIE 1 bu6mmoteka [IOK
¢burypsl, (hakTsl, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTepEeOMETPUU
bu6nunorexa LIOK
33 Hrorosas konTponbHas pabota ! https://m.edsoo.ru/ec24dfc2
34 [ToBTOpenue, 06o0IIeHNE U 1 bu6mmoreka [IOK
cUcCTeMaTH3aIus 3HaHUU https://m.edsoo.ru/f465d10e
OBIIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 34
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YUYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
MNPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI J1JI51 YYEHUKA

* Marematuka: ajareOpa 1 Hayajia MaTeMaTHIeCKOTo aHanm3a, reomerpus. ['eomerpus, 10-11
knaccel/ Atanacsia JI.C., byry3oB B.®., Kagomues C.b. u npyrue, AKimoHepHOE 00IIeCTBO
«MznatensctBo «IIpocBemmenues

METOAUYECKHUE MATEPHUAJIBI J1JIsA YYUTEJIA
KontponbHao — m3meputenbabie Matepuansl. ['eometpus. 10 kmace.- M:.BAKO, 2013 r
Junaktuueckuit matepuain no reomerpun 1 10 -11 knaccos. U3narensctBo "Yuurens"

AH, Pypykun KonTponsHo-uzmeputensuble marepuainsl. ['eomerpus. 11 knace. M.: BAKO,
2012

U ®POBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbBI CETU HHTEPHET
but6mmoreka [IOK



