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HHOACHUTEJIBHAA 3AIINCKA

PaGouast mporpamma ydebHoro Kypca «I'eomerpus» 6azoBoro ypoBHs s oOydarommxcs 10 —11
KJIaccoB paszpaboTraHa Ha ocHoBe DenepanbHOr0 rocyJapCTBEHHOTO 00pa30BaTEeNbHOIO CTaHIApTa
cpeanero o0riero oOpa3oBaHus, C y46TOM COBPEMEHHBIX MUPOBBIX TPEOOBAaHUH, MIPEIBIBIAEMBIX K
MaTeMaTHYecKoMy o00pa3oBaHMIO, M Tpaguluii poccuiickoro oOpa3oBanusa. Peamuzanus
IporpamMmal O6€CH€‘-II/IBaCT OBJIAICHUC KJIFOUCBBIMH KOMIICTCHIIUAMHA, COCTABJIAIOIIMMU OCHOBY IJIA
CaMOpa3BUTHS U HENPEPHIBHOTO 00pa3oBaHUs, IEJIOCTHOCTh OOLIEKYJIbTYPHOTO, JIMYHOCTHOTO U
IO3HABATCIIbHOI'O pa3BUTUA JIMYHOCTU O6yanOIHHXCH.

HEJIM U3YYEHUSA YYEBHOI'O KYPCA

BaxHOCTh yueOHOTO Kypca TeOMETpHH Ha ypOBHE CpPEIHEro o0mero odpa3zoBaHus 00YCIOBJICHA
MPAKTUYECKON 3HAYMMOCTBIO METANPEAMETHBIX U MPEAMETHBIX PEe3yIbTaTOB 00YyUEHUs T€OMETPUH
B HANpaBJICHUU JMYHOCTHOTO PAa3BUTHA oOOydaromuxcs, ¢GopMHpoBaHUs (YHKIHOHATHHON
MaTEeMaTHYeCKOH TIpPaMOTHOCTH, W3Y4YEHHS JPYrux Yy4yeOHbIX JAUCUUIUIMH. PasButue y
00yJaromuxcs TMPaBWIBHBIX TPEACTABICHUNH O CYIIHOCTH W TPOUCXOXKICHHH TE€OMETPUYECKHUX
abcTpakiuii, COOTHOUICHUH PEAIbHOr0 U HAEaIbHOr0, XapaKTepe OTPaKEHUs MaTeMaTHYeCKOn
HAyKOH SIBJICHWH W TPOLECCOB PEaJbHOr0 MHpPA, MECTe T€OMETPHH B CHCTEME HayK H POJIU
MaTEeMaTHYeCKOro MOJCIUPOBAHKMS B HAyYHOM I[IO3HAHUU U B TPAKTHKE CIOCOOCTBYET
(hOpMHUPOBAHNIO HAYYHOTO MHUPOBO33PEHUS YUAIINXCs, & TAKKE KAUeCTB MBIIUICHUS, HEOOXOJMBIX
JUIS aJjanTallid B COBPEMEHHOM OOIIIeCTBE.

I'eomerpust siBIsIeTCS: OMHUM W3 0a30BBIX MPEIMETOB Ha YPOBHE CpelHETro OOmero oO0pa3oBaHMS,
Tak Kak o0ecreyuBaeT BO3MOXKHOCTh M3YyYeHMs KakK JAMCLUUIUIMH €CTeCTBEHHO-HAY4YHOU
HaNpPaBJICHHOCTH, TaK U TyMaHUTAPHOH.

Jlornyeckoe MblluIeHHe, (HOpMUPYEMOe NpU HM3YYEHHU OOYYaloUIMMMCSA TMOHSATHHHBIX OCHOB
TE€OMETPHH M MOCTPOSHUH IIETIOYKU JIOTHYECKUX YTBEP)KICHHUN B XOJ€ PEIICHUS TeOMETPHUYECKIX
3aJa4, YMEHHME BBIJBUTAaTh M ONPOBEPraTh TUIOTE3bl HEMOCPEICTBEHHO HCHOJb3YIOTCA MpU
peIIeHNH 33a]]a4 €CTECTBEHHO-HAYYHOTO IIUKJIa, B YaCTHOCTH U3 Kypca (pru3uKH.

YMeHHe OpUEHTHPOBATHCS B NPOCTPAHCTBE HUIPACT CYIIECTBEHHYIO pPOJIb BO BCEX O00JAcTIX
JesTeIbHOCTH 4enoBeka. OpHEHTAIHs YellOBeKa BO BPEMEHHM W IPOCTPAHCTBE — HEOOXOIUMOE
YCJIOBHE €r0 COLMAIBHOIO OBITHS, (pOpMa OTPaKEHHUs OKPYXKAIOIEro MUPA, YCIOBHE YCHEUIHOI'O
MO3HAHUS M aKTUBHOTO MPeoOpa3oBaHus JACHCTBUTEIBHOCTH. OnepupoBaHUE MPOCTPAHCTBEHHBIMU
o0pazaMu 0OBEAMHSET pa3Hble BUABI y4eOHOW M TPYAOBOH IESATEIbHOCTH, SBISETCS OJHUM W3
npodeccnoHaNbHO Ba)KHBIX KayecTB, TO3TOMY aKTyallbHa 3a7adya (OpMHUPOBAHUS Y 00YyJarOImIMUXCs
MIPOCTPAHCTBEHHOTO MBIIUICHUSI KaK Pa3sHOBUIAHOCTH OOpPA3HOTO MBIIIJICHUS — CYIIECTBEHHOTO
KOMIIOHEHTA B TIOJITOTOBKE K MPAKTUIECKOH NEeATETHHOCTH 1T0 MHOTHUM HAIPaBJICHHUSIM.

Llenp ocBoeHust mporpammbl ydeOHoro kypca «l'eomerpusi» Ha 0a30BOM ypoBHE OOyueHHsS —
o0meoOpazoBaTelbHOE H  OOIIEKYJIBTYpPHOE pPa3BHUTHE OOYYAIOIIUXCS dYepe3 obOecreueHue
BO3MOKHOCTH MPHUOOPETEHUSI U HCIIOJIb30BAHHUS CHCTEMaTHYECKHMX TE€OMETPUYECKMX 3HAHUH U
JEWCTBUH, CHIEIM(PUIHBIX T€OMETPUH, BOZMOKHOCTH YCIEITHOTO MPOAODKEHHS 00pa3oBaHUs MO
CMELUANTBHOCTSAM, HE CBA3aHHBIM C MPHUKJIAIHBIM UCIIOIB30BaHUEM T€OMETPHH.

[Iporpamma 1o TeomeTpun Ha 0a30BOM YpOBHE IpeqHa3HaueHa Ui OOYyJaroIuXcs CpeaHen
IIKOJIbI, HE WCIHBITHIBABIINX 3HAYUTENIBHBIX 3aTPYJHEHMH Ha YpOBHE OCHOBHOTO OOILEro
oOpazoBanus. Takum oOpazom, oOydaromuecs Ha 0a30BOM YpPOBHE IOJDKHBI OCBOWUTH OOIIHE
MaTeMaTHYeCKUe YMEHHs, CBA3aHHBIE CO CHEIM(UKON reOMETpUH U HEOOXOAMMBIE JUIS )KU3HHU B
coBpeMeHHOM obmiecTBe. KpoMe 3TOro, oHM HMEIOT BO3MOXHOCTh H3YyYUTh T'€OMETpHUI0 Oojiee
ry0OKO, €ClM B JajbHEHIIeM BO3HHKHET HEOOXOAMMOCTh B TE€OMETPHUECKMX 3HAHMAX B
npodeccuoHanbHOM e TEIbHOCTH.



JlocTuKeHre eIl OCBOSHHS MpOTrpamMMbl 00eCreUrBaeTCs PEIICHUEM COOTBETCTBYIOIIMUX 3ajad.
[IpuoputeTHpIMU 3aJ1a4aMu OCBOCHHS Kypca «l'eomeTpum» Ha 6a30BoM ypoBHe B 10—11 kmaccax
SIBJISTFOTCSI:

e (opMUpoBaHHE MPEACTABICHUS O TEOMETPUU KaK 4acTU MHUPOBOM KYJIbTYphl U OCO3HAHUE €&

B3aUMOCBSI3H C OKPYKAIOIUM MUPOM;

e (dopMUpOBaHHME MPEJCTaBICHUS O MHOTOTPAaHHUKAX M TellaX BpaAlICHHUs] KaK O Ba)KHEUIIMX

MaTeMaTUYECKUX MOJIEISX, MMO3BOJISIIOIIMX OMKUCHIBATh U U3Y4aTh pa3HbIC SBICHUS OKPYKAIOIIETO

MUpa;

e (dopMupoBaHME YMEHHUs paclo3HaBaThb Ha 4YepTexkax, MOJENSAX U B peaJbHOM MHpE

MHOTOTPaHHHUKH U TeJla BpallCHHUS,

® OBJIAJICHUE METOJAMH PEIICHUS 3a/1ad Ha MOCTPOCHUS HA M300paKCHUSX MPOCTPAHCTBEHHBIX

duryp;

¢ (dopMUpOBaHHE yMEHHUS OINEPHUPOBATH OCHOBHBIMHU IMOHSATHSMH O MHOTOTpaHHMKAax W Tejax

BpAIllEHUsI U UX OCHOBHBIMH CBOHCTBaMU;

e OBJAJCHUE QJITOPUTMAMH PEIICHUS OCHOBHBIX THIOB 3a1a4; (OPMHPOBAHUE YMEHUS

MIPOBOJIUTH HECIIOXKHBIE JOKA3aTEJbHBIE PACCYXKICHUS B XOJI€ PEIICHHUS CTEPEOMETPHUUYECKUX

3a]a4 U 3a]1a4 C MPAKTUUYECKUM COJICP)KaHUEM;

® Da3BUTHE MHTEIUICKTYAIBHBIX M TBOPUYECKUX CIIOCOOHOCTEW OOYYarOIIUXCS, IMO3HABATEIHHON

AKTUBHOCTH, UCCIIEIOBATENILCKUX YMEHUHN, KpUTUYHOCTH MBILIUICHHUS;

e (dopmupoBanne (YHKIIMOHAILHOW TPAaMOTHOCTH, PEJIEBAHTHOW TCOMETPHUH: yMCHHE

pacrno3HaBaTh MPOSBICHHUS TEOMETPUICCKHIX IMOHITHI, 00bEKTOB U 3aKOHOMEPHOCTEH B pealbHBIX

JKU3HEHHBIX CHUTYyallUsX U TpU M3YYCHUH JPYruX Y4eOHBIX MPEAMETOB, MPOSBICHUS

3aBUCUMOCTEH W 3aKOHOMEPHOCTEH, (OpMyIHpOBaTh MX Ha S3bIKE TEOMETPUH M CO3/1aBaTh

TeOMETPUUECKHE MOJIETH, MPUMEHSITh OCBOCHHBIM TE€OMETPUYECKUH ammapaT Al peuieHHs

MPaKTUKO-OPUEHTUPOBAHHBIX 3a71a4, MHTEPIPETUPOBATH U OIICHUBATH MOTYYEHHBIE PE3YIIbTaThI.
OTnUYUTENbHON 0COOEHHOCTHIO MPOTPaAMMBI SIBIISIETCS BKIIIOYEHHE B KYpC CTEPEOMETPUU B Hadale
€ro M3y4yeHHus 3ajad, perIaeMblX Ha YPOBHE MHTYHUTHBHOIO MO3HAHUS, U OMpPeNeNEHHBIM 00pa3zoM
OpraHM3oBaHHas paboTa HaJA HHUMH, 4YTO CIOCOOCTBYIOT pa3BUTHIO JIOTUYECKOTO U
MPOCTPAHCTBEHHOTO MBIIIJICHUS, CTUMYJIUPYET MPOTEKAaHNE HHTYUTUBHBIX IIPOILIECCOB, MOTUBUPYET
K JaNbHEWIIEMY U3YYCHHUIO MPEAMETA.
[Ipeanourenue oTAAETCS HATIISIIHO-KOHCTPYKTUBHOMY METOJY OOYYEHHS, TO €CTh TEOPETUUYECKUE
3HaHUS UMEIOT B CBOE OCHOBE YyBCTBEHHOCTh MTPEAMETHO-TIPAKTUYECKON JIeaTeNbHOCTU. Pa3BuTne
MPOCTPAHCTBEHHBIX TMPEACTABICHUN y yUYalllUXCS B KypCce CTEPEOMETPUU MPOBOIUTCS 3a CUET
pelieHus 3a7ad Ha CO3/laHMe TMPOCTPAHCTBEHHBIX 0O0pa3oB U 3aJady Ha ONEPUPOBAHHE
MPOCTPAHCTBEHHbIMU oOpa3zamu. Co3naHue o0pa3a HPOBOAMUTCA C OMOPOW Ha HArJsAJHOCTh, a
OTepupoOBaHUE 00pPa30M — B YCIOBHSIX OTBJICUEHHS OT HATJSIHOCTH, MBICICHHOTO U3MEHEHUS €ro
HCXOJHOTO COJIEPKaHUS.
OcHoBHBIE cojfepkaTenbHble auHNM Kypca «['eomerpum» B 10—11 kiaccax: «MHOTOTpaHHHKNY,
«[IpsiMble ¥ MJIOCKOCTH B MpOCTpaHCTBe», «Tena BpaiieHus», «BekTopbl W KOOpPIMHATHI B
npoctpanctBey». dopMupoBaHuE JIOTMUYECKUX YMEHUW pachpenenseTrcss He TOJIbKO 10
COJIEp>KaTENIbHBIM JIMHUSAM, HO U TI0 ToJjaM 00y4eHUs Ha YpOBHE CPEHET0 00IIero 00pa3oBaHusl.
Copepxanre 0Opa3oBaHMs, COOTBETCTBYIOIEE MPEAMETHBIM pe3yabTaTaM OCBOCHHUS paboueit
MpOTrpaMMBbl, pactpeneNéHHBIM TI0 ToJaM OOy4eHHSs, CTPYKTYPUPOBAHO TaKUM OOpa3oM, YTOOBI
OBJIAJICHHEC TEOMETPUYCCKHMH TMOHSATUSMU M HAaBBIKAMHU OCYIIECTBIISJIOCH IMOCIIEIOBATEIBLHO U
MOCTYNATeNbHO, C COOTIOICHIEM PHUHIIUIA TPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHUS BKIIOYAIUCH
B OOIIYI0 CHCTEMY T€OMETPHUYECKUX MPEIACTaBICHUN OO0YyJYaIOIMIUXCs, pacHIupsis U yriayomss eé,
o0pa3yst MPOYHBIC MHOKECTBEHHBIC CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

Ha uszyuenue reomerpun orBoautcs 2 yaca B Henento B 10 kiacce u 1 yac B Henento B 11

KJIacce, BCEro 3a JBa roja o0ydenwus - 102 yaeOHBIX daca.



COJAEPKAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsimble ¥ IIOCKOCTH B IIPOCTPAHCTBE

OcHOBHBbIE TMOHATUS cTepeoMeTpuu. Touka, mpsMas, IUIOCKOCTb, HpocTpaHcTBo. [lonsTne 00
AKCHOMAaTHYECKOM ITIOCTPOCHUH CTEPEOMETPUH: AKCUOMBI CTEPEOMETPUH U CIIEACTBUS U3 HUX.
B3aumHOe pacnonokeHue IpsAMBIX B IPOCTPAHCTBE: IIEPECEKAIOIMECS, IapallelbHble U
CKpeuuBaromuecs npsmele. IlapamienbHOCTh IPAMBIX M IUIOCKOCTEH B IIPOCTPAHCTBE: NapalIC/IbHBIC
IIPsIMBIE B IIPOCTPAHCTBE; NAapPAJUIEIBHOCTD TPEX MPSAMBIX; IAPAJIICIIBHOCTD MPAMOHN U IUIOCKOCTH. Y TJIBI
C COHAINPABJICHHBIMU CTOPOHAaMH; YIrOoJd MEXAYy IpsMbIMU B IpocrpaHcTBe. [lapamienbHOCTB
IUIOCKOCTEH: IapajulelbHble IIJIOCKOCTH; CBOMCTBA HapajuleNIbHBIX IUIOocKocTed. IIpocreiimmue
MIPOCTPAHCTBEHHBIE (PUTYPHI HA IJIOCKOCTH: TETPAdp, KyO, Mapajuieenume/T; MOCTPOSHHE CeUeHHH.
[lepneHIMKYIAPHOCTD NMPSAMOM MU IUIOCKOCTH: NEPIEHAMKYISAPHBIE MPSMBIE B IPOCTPAHCTBE, MPSMBIC
[apaJuIeIbHbIE W NEPHEHAUKYJSIPHBIE K IUIOCKOCTH, IIPU3HAK MEPIEHIUKYIAPHOCTH IpPSMOMH U
IUIOCKOCTH, TEOpEMa O MPSMOM NEPHEHAUKYISIPHOM IJIOCKOCTU. YTJIBI B IIPOCTPAHCTBE: YroJl MEXIY
IIPSIMOM M IUIOCKOCTBIO; JIBYIPAHHBIA YTOJI, JIMHEWHBIA YroJl ABYrpaHHoro yriua. [leprneHnukynsp u
HAKJIOHHBIE: PACCTOSHHUE OT TOYKHM [0 IUIOCKOCTH, PACCTOSHHME OT MPSIMOM 1O IJIOCKOCTH, NMPOEKLUS
¢burypel Ha MIOCKOCTh. I[lepmeHANKYISIPHOCTh IIOCKOCTEH: MPHU3HAK NEPHEHIUKYISPHOCTH JIBYX
miockocteil. Teopema o TpEX NepreHaUKyIIpax.

MHOrorpaHHUKHU

IlonsiTue MHOrOrpaHHMKa, OCHOBHBIE DJIEMEHTbl MHOIOTPAaHHMKA, BBIMYKIBIE UM  HEBBIIYKIIBIE
MHOT'OTPAaHHUKH; pa3BEpTKa MHOrorpaHHuka. Ilpumsma: n-yronpHas npu3Ma; T'PaHH W OCHOBAaHHUS
IPU3MBI; TIpsMasi U HaKJIOHHasi MPU3MBbI; OOKOBas W IOJIHAs MOBEPXHOCTh Npu3Msbl. [lapamnenenunesn,
MPSIMOYTOJIBHBIA TapaJUIeNIeNuIe]; U ero cBoucTBa. [Iupammpa: N-yrosibHas nupamuja, I'paHU M
OCHOBAaHHE MNHpaMH[Ibl; OOKOBas W TIOJHAas MOBEPXHOCTh NHMPaMM[bl; TpaBWIbHAas8 M YyceUEHHas
nupamMmza. DIeMEHTbl NMPU3MblI U nupamMuabl. [IpaBuiIbHbIE MHOTOTPaHHHMKU: MOHSTHE MPABHIBHOTO
MHOTOTpaHHMKA; NTpaBUJIbHAS IPU3Ma U NIpaBWJIbHASA MUPaMUa; IPaBUIIbHAS TPEYrOJbHAs MUpaMHUIA U
MpaBWIbHBIN TeTpasap; Ky0. [IpencraBineHune o npaBUIbHBIX MHOTOTPaHHUKAX: OKTa’Ap, AOAEKa’dAp U
ukocadip. CedyeHus MpuU3Mbl U TUPAMHUJIBL.

CumMMeTrpusi B MPOCTPAHCTBE: CHUMMETPHUS OTHOCHUTENIBHO TOYKH, MPSIMON, IJIOCKOCTH. OJIEMEHTHI
CUMMETPHUU B IUPAMHUJaX, NapaJUIEIEIUIE1aX, TPAaBUIbHBIX MHOTOIPAaHHUKAX.

Brruncnenue 31eMeHTOB MHOTOTPAaHHUKOB: pEOpa, AuaroHany, yrisl. [lnomans 60koBOW MOBEPXHOCTH
U TIOJIHOW TTOBEPXHOCTH MPSAMOW NMPHU3MBI, IJIONIAJh OCHOBaHWH, Teopema O OOKOBOH IMOBEPXHOCTHU
npsiMoii npu3Msbl. [1nomane 00K0BOM MOBEPXHOCTH U MOBEPXHOCTH MPABUIBHON MUPAMUJIbI, TEOPEMA O
wiomaan yceu€unoit nupamuasl. [lonstue 06 06béme. O6bEM MUpaMuIbl, TPU3MBL.

[Tonobuble Tena B mpocTpaHcTBe. COOTHOLIEHUS MEXIYy IUIOMIAAIMU IOBEPXHOCTEH, 00BEMamMH
MOJTIOOHBIX TE.

11 KJIACC

Tena BpaueHnus

[Hunuaapuyeckas MOBEPXHOCTb, 00pa3yroiMe LUINHIPHYECKON MOBEPXHOCTH, OCh IMIIMHIPUYECKON
noBepxHOCTU. LIumuHIp: OCHOBaHUS M OOKOBask MOBEPXHOCTh, 00pa3yIoliast U OCh; IO lb OOKOBOW U
MOJTHOM MOBEPXHOCTH.

Konnueckass moBepXHOCTb, OOpa3ylolue KOHHYECKOW IOBEPXHOCTH, OChb M BEpIIMHA KOHHYECKON
noBepxHocTu. KoHyc: OCHOBaHHWE W BepIIMHA, OOpa3yromias W OCh;, IUIOMAab OOKOBOW WM TOJIHOM
MOBEPXHOCTHU. Y CEU€HHBIN KOHYC: 00pa3yrolIKe U BEICOTA; OCHOBAHUS M OOKOBAsi TOBEPXHOCTD.

Cdepa u map: ueHtp, paauyc, IuaMeTp; IUIOMIAAL MOBEPXHOCTH cdepbl. B3anMHoe pacmonoxeHue
cepsl U MIIOCKOCTH; KacaTelbHasl MJIOCKOCTh K cepe; IIomanb chepsl.

N3o06paxenue Ten BpaleHus Ha MII0CKOCTH. Pa3BépTka nunuHapa u KoHyca.



KomOuHnanmu Ten BpalieHusi ¥ MHOTOTPaHHUKOB. MHOTOTpaHHMK, OMUCAHHBIA OKoIo chepsl; chepa,

BIIMICAaHHAsl B MHOTOT'PAaHHUK, WJIH TEJIO BPAICHHS.

[Tonsatue 06 o0BEme. OcHOBHBIE cBOMCTBa 00BEMOB Ten. Teopema 00 00BEME MPSMOYTOJIBHOTO

napaJuienenurnesna u ciaeactsus u3 He€. O0bEM numuHApa, KoHyca. O0BEM mapa U 1miomanb chepsl.

[TomoGuble Tenma B mpocTpaHcTBe. COOTHOIIEHUS MEXIy IUIOMAASIMU IOBEPXHOCTEH, 0O0BbEMaMu

MOIOOHBIX TEIL.

Ceuenuss mwimHApa (MapayuIeTbHO M TMEPIEHAMKYISPHO OCH), CEUYEHHs KoHyca (HapaiienbHoe

OCHOBAHHMIO U ITPOXOJISIIEe Yepe3 BEPIIMHY), CEUSHUS 1I1apa.

BekTOphI 1 KOOPANHATHI B POCTPAHCTBE

BexTop Ha miockoctu u B mpocTpancTBe. ClIOKeHHE U BHIYUTAHUE BEKTOPOB. Y MHOXXEHHE BEKTOpa Ha

yucno. PasznoxxkeHue BekTopa mo TpEM HEKOMIUIAHAPHBIM BekTopam. [lpaBwio mnapawienenunesa.

Pemenne 3amgay, cBA3aHHBIX ¢ MPUMEHEHUEM MTPABUII JEHCTBHH ¢ BekTopaMu. [IpsimoyronpHas cucrtema

KoopauHaT B npoctpancTte. Koopaunaarter BexTopa. [Ipocreiimue 3aqaun B KoopauHaTax. YTold MEXIY

BekTOopamMu. CKamsgpHOe NPOM3BEACHHWE BEKTOPOB. BBIUNCICHHE YIIIOB MEXAY MPSIMBIMH U

TIOCKOCTSIMU. KOOpAMHATHO-BEKTOPHBIN METO/I P PEIICHUH I€OMETPHUIECKUX 3a/1ad.
MJIAHUPYEMBIE PE3YJIbTATDI

JIMYHOCTHBIE PE3YJIBTATBI

JIndHOCTHBIE pe3yabTaThl OCBOCHMSI TMporpaMMmbl  ydeOHOro mpenmera «Marematukay
XapaKTepU3yIOTCSL:

I'pa:knanckoe BocnnuTaHue:

c(OPMHUPOBAHHOCTHIO TPAXKIAHCKON MO3UIIMKM 00Yy4arollerocss Kak akTHBHOIO U OTBETCTBEHHOT'O
YjieHa POCCUHCKOro OOIEeCTBa, MPEJICTABIEHHEM O MaTeMaTHYeCKUX OCHOBAaX ()YHKIIMOHHPOBAHUS
pPa3IMYHBIX CTPYKTYp, SIBJICHUH, MpOLENyp TpakJaHCKOro oOmiecTBa (BbIOOpPHI, OMPOCHl U TIp.),
YMEHHEM B3aMMOJEHCTBOBATh C COLMAIbHBIMH MHCTUTYTAMHU B COOTBETCTBUU C UX (DYHKIUSAMH U
Ha3HAYCHHUEM.

IIarprornyeckoe BoCIMTaHUE:

c(OPMUPOBAHHOCTHIO POCCUNCKON TpakJIaHCKONM HUACHTUYHOCTH, YBAXKEHUS K MPOILIOMY H
HACTOAILLEMY POCCUHCKOM MAaT€MaTUKH, LEHHOCTHBIM OTHOIIEHHEM K JOCTH)KEHMSM POCCUHCKHX
MAaTeMaTUKOB U POCCUMCKON MaTEMATUYECKOW IIKOJIbI, K UCHOJIB30BAHUIO ATUX JOCTHUKEHUN B JIPYTUX
HayKax, TEXHOJIOTUSX, chepax IKOHOMUKH.

JlyXOBHO-HPABCTBEHHOI0 BOCTIMTAHMA:

OCO3HaHMEM JYXOBHBIX IIEHHOCTEH POCCHUICKOro HapoAaa; c(hopMUPOBAHHOCTHIO HPABCTBEHHOTO
CO3HaHMsI, STUYECKOTO TOBEJIEHUS, CBA3AHHOIO C MPAKTUYECKUM MPUMEHEHUEM JOCTHKEHUM HayKHU U
JesITeIbHOCTBIO YUEHOT0; OCO3HAHUEM JIMYHOTO BKJIA1a B MOCTPOEHHE YCTOHUMBOrO OYAYIIEro.

JCTeTHYECKOe BOCIIUTAHHE:

ACTETUUYECKUM OTHOIIEHHEM K MUDY, BKJIKOYas ICTETHUKY MaTEMaTHYECKMX 3aKOHOMEPHOCTEH,
OOBEKTOB, 3ajay, pELIEHUH, pPACCYKIEHUH; BOCHPUHMYHMBOCTHIO K MaTE€MaTHYECKHM acleKTam
pa3IMYHbIX BUJOB HCKYCCTBA.

duznyeckoe BOCIUTAHHE:

c(OPMHPOBAHHOCTHIO YMEHUSI MPUMEHATh MaTeMaTHYECKUE 3HAHUS B MHTEpecax 3/I0pOBOTO U
6e3omacHoro o0Opa3a »XU3HU, OTBETCTBEHHOI'O OTHOLIEHHUS K CBOEMY 3/I0pPOBBIO (370pOBOE MUTAHHE,
cOaTaHCUPOBAHHBIN PEXUM 3aHATHHA U OT/AbIXa, peryispHas (u3ndeckas aKTUBHOCTH); (HU3NYECKOTrO
COBEPILIEHCTBOBAHUS, IIPH 3aHATUSAX CIIOPTUBHO-03JOPOBUTEIBHOMN AESITEIBHOCTHIO.

TpynoBoe BocnuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHMEM IIEHHOCTH TPYAOJIIO0MS; MHTEPECOM K pa3Iu4HbIM chepam
npoeCCUOHATBHON JIeSTENbHOCTH, CBSI3aHHBIM C MaTeMaTHKOW M €€ MNPHIOKEHHSIMH, YMEHHEM
COBEpIIAaTh OCO3HAHHBIA BBHIOOp Oymymiell MpodecCuu W peann30BbIBATh COOCTBEHHBIE KU3HCHHBIC
IUTaHBI; TOTOBHOCTBIO M CIOCOOHOCTBIO K MaTeMaTH4ecKoMy OOpa3oBaHMIO M CaMOOOpA30BaHMIO HA



MPOTSHDKEHUM BCEW JKM3HU; TOTOBHOCTHIO K AKTUBHOMY YYaCTHUIO B PELICHUU MPAKTUUECKHUX 3ajad
MaTeMaTHUYECKOW HAIPABIECHHOCTH.

JK0JI0TNYEeCKOe BOCIIUTAHME:
c(OPMUPOBAHHOCTHIO SKOJIOTHUECKON KYJIbTYPhl, IOHUMAHUEM BJIMSHHS COLIMATIBbHO-3KOHOMHUYECKHUX
MPOLIECCOB HA COCTOSIHUE MPHUPOJHONH W COLMAIBHOW Cpellbl, OCO3HAHHEM TIJIO0AIILHOTO XapakTepa
HKOJIOTMUECKUX MPOOJIeM; OpUEHTAIe Ha MPUMEHEHHEe MaTeMaTUYECKUX 3HAHUM JJIs pelIeHHs 3a/1au
B 00JIACTH OKPY’KAIOIIEH Cpe/Ibl, IIIAHUPOBAHUS MTOCTYITKOB M OLIEHKH X BO3MOJKHBIX MTOCIICIACTBHH JIJIs
OKPY’KarOILEH CPEbl.

I{leHHOCTH HAYYHOI'0 TO3HAHUSA:

c(hOpPMUPOBAHHOCTHI0 MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO Pa3BUTH
HAayKH W OOINECTBEHHOW MPAKTUKH, TOHUMaHUEM MAaTeMAaTUYECKON HAyKH KakK CQepbl Yer0oBEUeCKON
NEeATEIbHOCTH, 3TANOB €€ Pa3BUTHS W 3HAYMMOCTHU JUI Pa3BUTHUS LIMBUIM3ALMU; OBJIAJICHUEM SI3bIKOM
MAaTEeMaTUKM W MaTeMaTUYECKOW KYyJIbTYpOM Kak CpPEACTBOM T[O3HAHUS MHPA; TOTOBHOCTBHIO
OCYUIIECTBJISAITh IPOEKTHYIO U UCCIIEI0BATEIBCKYIO IE€ATEIbHOCTh NHIMBUIyAJIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIbTATBI

MeTtanpeamMeTHble pe3ysbTaThl OCBOEHUS MPOrpaMMbl ydueOHOro mpenmera «MaremaTukay
XapaKTEepU3YIOTCSl OBJIAJICHUEM YHUBEPCAIbHBIMU HO3ZHAGAMETbHBIMU OEUCMEUIMU, VHUBEPCATbHBIMU
KOMMYHUKAMUBHBIMU OeliCMBUAMU, YHUBEPCANbHLIMU Pe2YIAMUBHbIMU OeUCEUIMU.

1) Vuueepcanvuvie noznasamenvuwvie Oeticmeus, obecneuusaiom Gopmuposanue 6a306blx
KOCHUMUBHBIX NPOYECcco8 00y4arowuxcs (oceoeHue Mmemooo8 NO3HAHUSA OKpyicarowe2o Mupa;
npuMeHenue 102UYEeCKUX, UCCIe008ameNbCKUX onepayull, ymeHutl pabomams ¢ ungopmayueti).
ba3oBble Jlornyeckue AeicTBHA:

®BBLISIBJISITh M XapaKTEpPHU30BaTh CYIECTBEHHBbIE MPU3HAKM MaTeMaTH4YEeCKHMX OOBEKTOB, MOHSATHUH,
OTHOIIEHUH MEXJAy TMOHATUSAMHU; (OPMYJIUPOBATh ONpEIENIEHUsT TMOHATUN; YCTaHaBIMBATH
CYIIECTBEHHBI NPU3HAK KiIacCH(UKALMU, OCHOBAaHMUS JUIsl OOOOLIEHMS M CPaBHEHUS, KpUTEPUU
IPOBOAMMOIO aHAJIN34;

® BOCIIPUHUMATh,  (QOPMYJIUpOBaTh M  MPEoOpa3oOBbIBATh  CYXKAEHUS:  YTBEpAUTEIbHBIE U
OTpULATENIbHbIE, EAMHUYHBIE, YACTHBIE U OOLINE; YCIOBHBIE,

® BBISIBJIATh MAaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSA3M M NPOTHBOpEUMs] B (pakTax, JaHHBIX,
HaOJMIONEHUAX M YTBEPXKICHMSX; TMpeajgaraTb KPUTEPUM IS BBIBICHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYMI;

eleflaTh  BBIBOJABI C  KCIOJIb30BAaHHMEM 3aKOHOB JIOTUKM, JEAYKTUBHBIX W WHAYKTHBHBIX
YMO3aKJIFOYEHNH, YMO3aKJIFOUEHUH 110 aHAJIOTUH;

® [IPOBOJUTH CAMOCTOSATEIBHO JIOKA3aTelIbCTBA MAaTEMaTHYECKUX YTBEPXKACHUHU (IpsiMble U OT
IIPOTUBHOTO0), BBICTpaMBaTh apryMEHTAlWIO, MPUBOAUTH MPUMEPBl U KOHTPIPUMEPHI; 000CHOBHIBATh
COOCTBEHHBIE CYX/IEHUS U BBIBOJIbI;

e BLIOMpATh croco0 perieHus y4eOHOM 3amauu (CpaBHMBATh HECKOJIBKO BapHUaHTOB pEIICHUS,
BbIOMpaTh HanboJIee MOAXOSAIMINN C YYETOM CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPUEB).

ba3oBble uccienoBare/bCKue 1eHCTBHA:

® 1ICII0JIB30BaTh BOMPOCH! KaK MCCIEA0BATENbCKUN HHCTPYMEHT MO3HaHUS; (GOPMYIUPOBATH BOIPOCHI,
dukcupyromue npOTUBOpEUHe, MpoOieMy, YCTaHaBIMBaThb KHCKOMOE U JaHHOe, (opMHpOBaTh
TUIIOTE3Y, ApTYMEHTHUPOBATh CBOIO MMO3UIINIO0, MHEHUE;

® [IPOBOJUTH CAMOCTOSITENILHO CIUIAHUPOBAHHBIM SKCIIEPUMEHT, HCCIENOBAHUE IO YCTAHOBJICHHIO
OCOOCHHOCTEl MaTeMaTH4eCKOro OObEeKTa, SBJICHHS, MPOLECca, BBIIBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMH, SIBICHUSIMH, IPOIIECCaMH;

® CaMOCTOSITENIbHO ~ (OpMYyIUpPOBaTh OOOOIIEHUS M BBIBOABI IO pe3ylbTaTaM IPOBEAEHHOTO
HaOJIOICHUs, HMCCIEeIOBaHUSA, OLICHWBATh JOCTOBEPHOCTH IOJNYYCHHBIX pPE3yJIbTaTOB, BBIBOJOB U
000011IeHNI];



® [IPOTHO3UPOBAaTh BO3MOXKHOE pa3BUTHE IIPOLECCa, a TAKXKE BBIABUIATH IPEANOJIOKEHHUS O €ro
Pa3sBUTHU B HOBBIX YCIIOBUSX.

Paborta ¢ unopmanmeii:

® BBISIBJIATh J€PUINUTE MHOOPMALMK, JTaHHBIX, HEOOXOAUMBIX Ul OTBETa HA BOIIPOC U JJIs pPEIIEHUs
3ajiauy;

¢ BEIOMpaTh MH(POPMAIIMIO M3 MCTOYHHKOB PA3JIMYHBIX THUIIOB, aHAIM3HPOBATH, CUCTEMAaTU3UPOBATh U
UHTEPIPETHPOBATH HHPOPMAITUIO PA3IHYHBIX BUIOB U ()OPM IMPEICTABICHHUS;

® CTPYKTYpPUPOBaTh HMH(OPMAIUIO, MPEACTaBIATh €€ B Pa3IMYHBIX (OpPMaX, HIUIIOCTPUPOBATH
rpauvecKu;

® OIICHUBATh HAAEKHOCTh MH(OPMAIHH IO CAMOCTOSATEIBHO C(HOPMYTUPOBAHHBIM KPUTEPHUSIM.

2) Vuusepcanvhvie KOMMYHUKAMUGHBIE Oelicmausl, 00ecnedusaiom cohopmMuposaHHoCmb COYUATbHbIX

HABbIKOG 00YYAIOUJUXCHL.

Oo0menue:
® BOCIIPUHUMATh U (OPMYIHPOBATH CYXKAECHUS B COOTBETCTBUU C YCIOBUSAMHU M ILIEJSIMH OOILEHMS;
SCHO, TOYHO, TPaMOTHO BbIPaXaTh CBOIO TOUKY 3PEHUS B YCTHBIX M NMUCbMEHHBIX TEKCTaX, JaBaTh
MOSICHEHHUSI 110 XO/1y PELICHUs 3a/1a4l, KOMMEHTHUPOBATh MOJyUYEHHBIH pe3yJbTaT;
®B X0J/i¢ 00CYXKAECHHUS 3a/1aBaTh BOMPOCHI IO CYILECTBY 0OCYXIaeMOH TeMbl, IPOOJIEMbI, perIaeMoil
3a/lauM, BbICKA3bIBaTh WJI€W, HALIEJICHHBIE HA IOWUCK DELIEHUS; COIMOCTAaBISITh CBOM CYXJEHUS C
CYXJEHUSIMH JpPYrMX YYAaCTHUKOB JMajora, OOHApYXHMBaTh pa3iIMuuMe W CXOJCTBO IO3UIMHA; B
KOPPEKTHOH (popme hopMyIHpOBaTh pa3HOTIACHS, CBOU BO3PAKEHUS;
®[IPEJCTABIATh  PE3yJbTaTbl pPELIEHUs  3aJaud, OHKCIHEPUMEHTa, HCCIEIOBaHMsA, IPOCKTa,;
CaMOCTOSITENIbHO BBIOMpaTh (hopMaT BBICTYIUIEHHS C Y4ETOM 3ajiay Mpe3eHTalud U OCOOCHHOCTEH
ayJIUTOPHUH.

CoTpyannuecTBo:
® [IOHUMAaTh U HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHOW M MHIUBUAYAIbHON pabOThl IMpPU PELICHUH
yueOHBIX 3aJay; NPUHUMATh IIeJIb COBMECTHOH JI€ATENbHOCTH, IUIAHMPOBATh OpPraHU3alNIo
COBMECTHOHM pabOThl, pacipeAessaTh BUJbI padoT, JOroBapuBaThCs, 00CYKIAaTh MPOIECC U Pe3yabTaT
paboThL; 0600111aTh MHEHHS] HECKOJIBKUX JIFOJIEH;
® y4acCTBOBAaTh B I'PYMIOBBIX Gopmax paboThl (00CyXk1eHusl, 0OMEH MHEHUH, «MO3TOBbI€ HITYPMBI» U
UHBIE); BBIMOJHATh CBOK 4YacTh Pa0OThl M KOOPAMHUPOBATH CBOM JCUCTBUS C JAPYIMMHU YJEHAMHU
KOMaH/bl; OLEHUBAaTh KadyecTBO CBOEro BKJIaJAa B OOMMH NOPOAYKT 1O  KPUTEPUSM,
c(OpMYITHPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUS.

3) Vuusepcanvuvie pezynamusnsie oeticmgus, obecneuugaom Gopmuposanie cMviCio8blX YCMAHOBOK

U HCUBHEHHBIX HABLIKOG TUUHOCHU.

Camoopranmszauus:
® COCTaBJIATH IUIaH, aJITOPUTM PELIeHHs 3a/1a4, BBIOMpATh CIOCO0 PEHIeHUs C yUETOM UMEIOIIUXCs
pecypcoB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh U KOPPEKTHPOBATh BAPHUAHTHI PELLICHUI C
y4€TOM HOBOHM MH(MOpMAITUH.

CaMOKOHTPOJIb:
®BJIZIETh HAaBbIKAMH I[O3HABATEJIIbHON peQIIeKCMM KaK OCO3HAHUS COBEPIIAEMBIX JEHCTBUI U
MBICITUTENIbHBIX TMPOIIECCOB, WX pPE3yJIbTaTOB; BJIAJETh CIIOCOOAMU CaMOIPOBEPKH, CAMOKOHTPOJIS
Ipolecca U pe3yJibTaTa pelIeHHs] MaTeMaTH4YeCKON 3a/1a4H;
® [IpE/IBUJIETh TPYIHOCTH, KOTOPbIE MOT'YT BOSHUKHYTh MPU PEHICHUH 3aJ]aul, BHOCUTh KOPPEKTHBHI B
NeSITEIbHOCTh HAa OCHOBE HOBBIX OOCTOATENBCTB, JaHHBIX, HAWJEHHBIX OLIMOOK, BBIABIEHHBIX
TPYIHOCTEH;
® OLICHUBATh COOTBETCTBHUE PE3yJIbTaTa L€ MU YCIOBUSAM, OOBSACHATH HMPUUYMHBI JOCTHXKEHUS WIIH
HEJIOCTHKECHUS PE3yJbTaTOB JAEATEIbHOCTH, HAXOIUTh OMIMOKY, JaBaTh OLEHKY MPHOOPETEHHOMY
OTIBITY.



INPEAMETHBIE PE3YJIbTATbBI
10 KJIACC

OnepupoBaTh MOHATUSMH: TOUKA, MPsMasi, IIIOCKOCTb.

[TpuMeHATh aKCHOMBI CTEPEOMETPHUH U CIECACTBUS M3 HUX IPH PEIICHUN F€OMETPUIECKUX 33/1a4.
OnepupoBaTh MOHATUSAMHE: NTAPATUICTBHOCTD U MEPIEHIUKYIISIPHOCTD MPSMBIX U IUIOCKOCTEH.
Knaccuduuuposars B3auMHOE pacIojoKeHUe IPSIMBIX U IFIOCKOCTEH B IPOCTPAHCTBE.

OnepupoBaTh MOHSATHSIMHU: JBYTPAHHBIA YroJ, TPaHU JBYTPAHHOTO yriia, peOpo IBYrpaHHOTO YIIIa;
JMHEHHBIA yroJ ABYTPaHHOTO YIJa; TpajycHast Mepa JIByTpaHHOTO yIJIa.

OmnepupoBaTh MOHATUSAMHU: MHOTOTPAaHHHK, BBIMYKJIBIA W HEBBITYKJIBIH MHOTOTPAaHHHK, 3JEMEHTHI
MHOT'OTPaHHHKA, IPaBUIIbHBI MHOTOTPAHHHUK.

Pacnio3HaBaTh  OCHOBHBIE  BHJbl ~MHOTOIPAaHHHKOB  (IMUpaMUaa; NOpU3Ma,  HPSIMOYTOJIbHBINA
napajuiesienumnes, Kyo).

KnaccuumupoBath MHOTOTpaHHUKH, BBIOMpasi OCHOBAHMSA [UIA KiacCHPUKAnUu (BBITYKIBIE U
HEBBIITYKJIbIE MHOTOTPaHHUKH; TPaBHJIbHBIE MHOTOTPAaHHUKHU; TIPSMbIE M HAKJIOHHBIC IPU3MBI,
napajuiesenunebl).

OnepupoBaTh NOHATUSAMHU: CEKYILAsl IJIOCKOCTh, CEUEHNE MHOTOIPAaHHUKOB.

OOBSACHATH MPUHIUIIBI TIOCTPOCHUS CEYCHHM, UCIIONIB3YSI METO/] CIIE/IOB.

CTpouTb cedyeHus: MHOTOTPAHHUKOB METOJIOM CII€IOB, BBIIOJHATH (BBIHOCHBIE) MJIOCKHUE YEPTEXH U3
PHUCYHKOB ITPOCTBIX 00BEMHBIX (DUTYp: BUJ CBEPXY, COOKY, CHH3Y.

Pemate 3a1aun Ha HaXOXICHUE TEOMETPUYECKUX BEIWYHMH 1O 00paslaM WM aJrOpUTMaM, IIPUMEHSS
W3BECTHBIC AHAIMTUYECKAE METONbl TPH PEUICHWH CTaHAApPTHBIX MaTeMaTHYecKHMX 3a7ad Ha
BBIUUCIIEHUE DPACCTOSHUI MEXIy JBYMS TOYKAaMH, OT TOYKH JO NPSAMOH, OT TOYKH 1O TIOCKOCTH,
MEXy CKPEITUBAFOIIUMHUCS TIPSIMBIMH.

Pemrate 3a7aun Ha HaXOXKJIEHHE M€OMETPUUECKUX BEJITUYMH MO 00pa3liaM WM alropuTMam, NMpUMEHss
W3BECTHBIC AHAIMTUYECKAE METONbl TPH PEUICHWH CTAaHAAPTHBIX MaTeMaTHYecKHX 3a7ad Ha
BBIUUCIIEHUE YIJIOB MEXIY CKPEUIMBAIOIIUMUCS MPSIMbIMH, MEXAY NPSAMOH U IIOCKOCTHIO, MEXIY
TUTOCKOCTSIMH, IBYTPAaHHBIX YTJIOB.

Bbruucnate 00bEMBI M IIJIOLIAIM TOBEPXHOCTEH MHOTOTPaHHUKOB (TIpU3Ma, MMpaMK/ia) ¢ IpUMEHEHHEM
dbopMyr; BBUUCIATH COOTHOIICHUS MEXIY IUIOMAISIMH TIOBEPXHOCTEeH, OO0BEMaMH TOJOOHBIX
MHOTOT'PaHHHUKOB.

OmnepupoBarh MOHATHAMHU: CHMMETPHSI B IPOCTPAHCTBE; IEHTP, OCh U TUIOCKOCTh CUMMETPHUH; IIEHTD,
OCh U IJIOCKOCTh CUMMETPHH (DUTYPHI.

W3Bnekath, mpeoOpa3oBbIBATh M HHTEPIPETHPOBATH  MHPOPMAIUIO O  MPOCTPAHCTBEHHBIX
reoMeTpHUECKUX (PUTrypax, MpeICTaBICHHYIO Ha YepTeKaxX U PUCYHKAX.

[TpumensTh reomerpudeckne (akTbl JUIsI pEIICHUS CTEPEOMETPHUECKUX 3allad, MPEIoarariimx
HECKOJIbKO 1I1aroB PeIIeHHs, €CIIM YCIOBUS IPUMEHEHUS 3a/1aHbl B IBHOU (opMme.

[TpuMeHsTH TMpOCTEHIINEe MPOTPaMMHBIE CPEICTBA M DJICKTPOHHO-KOMMYHUKAIIMOHHBIE CHCTEMBI TIPH
PELIEHUH CTEPEOMETPUUECKUX 3a/1ad.

[TpuBoAMTH TpPHMEPHl MAaTEeMAaTHYECKUX 3aKOHOMEPHOCTEH B TPHUPOAEC W JKU3HH, pPACIIO3HABATH
MIPOSIBJICHUE 3aKOHOB '€OMETPUHU B HCKYCCTBE.

[TpuMeHsATh MONydeHHBIE 3HAHWS Ha TPAKTHKE: aHAIM3HPOBATH PEATbHBIC CUTYAllMHd W TPUMEHSTH
U3yYEHHBIE TIOHATHS B MpOIECCe TMOMCKA PELIeHHs MaTeMaTH4ecKu C(HOpMYITHUPOBAHHOM MpOOIEMBI,
MOJICTIMPOBaTh pEaTbHBIE CHUTYaIllMM Ha S3bIKE TI'€OMETPUH, HCCIEJOBAaTh IMOCTPOCHHBIC MOJEIH C
UCIOJIb30BAHUEM TEOMETPUYECKHX IOHATUH U TEOpeM, ammapara aiareOphl; pemaTh MPaKTHYeCKHUe
3a7a4M, CBSI3aHHBIC C HAXOXK/ICHUEM reOMETPUIECKUX BEIINYNH.



11 KJIACC
OnepupoBaTh MNOHATUAMU: IWIMHIPUYECKAs IOBEPXHOCTh, O0Opasylolue  IMIMHIPHYECKOMN
MOBEPXHOCTH; IWIMHAP; KOHUYECKas MOBEPXHOCTh, 00pa3yroliie KOHUYECKOH MOBEPXHOCTH, KOHYC;
cepuueckas mOBEpXHOCTb.
Pacnio3naBats Tena BpameHus (IIUHAP, KOHYC, cdepa u map).
OOBACHATH CIIOCOOBI OMYYEHUS TEJ BPALLCHUSI.
KnaccugumupoBars B3auMHOE pacnojokKeHne Cephl U TIOCKOCTH.
OnepupoBaTh NOHATHUAMU: IIAPOBON CErMEHT, OCHOBAaHME CETMEHTA, BHICOTA CErMEHTA; IIIapOBOM CIIO,
OCHOBAHHE IIAPOBOTO CJIOS, BRICOTA IAPOBOTO CIIOS; IIAPOBOM CEKTOP.
Boruncnsate 00bEMBI U IIJIOMIAAN TOBEPXHOCTEH TEJ BpAlllEHUsl, TEOMETPUUYECKUX TeJl C MPUMEHEHUEM
dbopmyL.
OnepupoBaTh MOHITUSIMU: MHOTOTPAHHMK, BIIMCAHHBIA B cepy U ONMUCaHHBIA OKOJO cdepsl; chepa,
BIIMCAHHAsd B MHOI'OIPaHHUK WJIM TCJIO BPpAIlICHHA.
BbruncnsTe COOTHOLICHHS] MEXKAY TUIOMIAIIMU MTOBEPXHOCTEN U 00bEMAaMHU MTOTOOHBIX TEIl.
N300paxkaTh n3y4aembie GUTYpPHI OT PYKH U C TPUMEHEHHUEM TPOCTHIX YePTEKHBIX HHCTPYMEHTOB.
BbInonHATE (BBIHOCHBIE) TUIOCKHE YEPTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUA CBEpXY,
cOOKy, CHH3Y; CTPOUTB CEUCHHS TEJI BPALICHHUS.
W3Bnekatb, HMHTEPOPETUPOBATH M  IPeoOpa3oBbIBaTh  MH(MOPMALMIO O  HPOCTPAHCTBEHHBIX
reOMETPHUECKUX (PUTYpax, MPEICTABICHHYIO Ha YePTEKaX U PUCYHKAX.
OnepupoBatrh MOHATHEM BEKTOP B MPOCTPAHCTBE.
Brimmonuare I[CflCTBI/I?I CJIOKCHHA BCKTOPOB, BbIYMTAHWA BCKTOPOB WM YMHOKCHHA BCKTOpa Ha 4HCIIO,
OOBSCHSITH, KAKUMHU CBOMCTBAMH OHH 00JIaaIOT.
[IpuMeHATh MpaBUIIO NapAJUIEIICTIUIIEAA.
OmnepupoBaTh MOHATUSAMH: JI€KapTOBBl KOOPAMHATHI B MPOCTPAHCTBE, BEKTOP, MOIYJb BEKTOpA,
PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpA, YroJd MEXIY BEKTOPAMH, CKaJSPHOE IPOM3BEICHHE
BEKTOPOB, KOJUTMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPBHI.
HaxomuTe cyMMy BEKTOPOB M MPOW3BEJCHHE BEKTOpA Ha YHCJIO, YTOJl MEXIy BEKTOPAMH, CKaISIPHOE
IIPOU3BEICHUE, PACKJIAbIBATh BEKTOP MO ABYM HEKOJIMHEAPHBIM BEKTOPAM.
3amaBaTh IIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOW CHCTEME KOOPIMHAT.
[TpumensaTh reomerpuyeckue (akTbl s pEIIEHUS CTEPEOMETPHUECKUX 3a/ad, Mperoiararolinx
HCECKOJIBKO IIaroB p€lICHUs, €CJIN YCIOBUA IPUMCHCHUS 3a/IaHbI B SIBHOU (1)OpM€.
Pemrate npocreiimme reoMmeTpudyeckre 3aauyi Ha IPUMEHEHNEe BEKTOPHO-KOOPIMHATHOTO METO/Ia.
Pemarsn 3aJadd Ha J0Kas3aTCJIbCTBO MAaTEMaTHYCCKUX OTHOIIEHUHA H HaXO0XXIACHUC TCOMCTPHUYCCKUX
BEJIMYMH TI0 o0pa3laM WU aNrOpHTMaM, MPUMEHSS U3BECTHBIE METOJBI MPHU PEIICHUN CTaHIApTHBIX
MaTeMaTHYECKUX 3a]1ad.
[TpuMeHsaTH mpocTeiine NporpaMMHBIE CPEICTBA M 3JIEKTPOHHO-KOMMYHUKALIMOHHBIE CHUCTEMBI IPH
pEIICHIH CTEPEOMETPUICCKHX 3a/1a4.
[IpuBoaUTH mNpHMEpPHl MaTEeMAaTUYECKUX 3aKOHOMEPHOCTEH B TNPUPOAE M JKU3HU, pacllo3HaBaTh
IMPOABJICHUEC 3aKOHOB I'€COMETPHHN B UCKYCCTBC.
[IpuMeHsITh MONYYEHHBIE 3HAHUS HA TPAKTHUKE: aHATU3UPOBATH PEAllbHbIE CUTYAallMM U MPUMEHSThH
W3YYECHHbIE TIOHATHS B IPOIECCE MOUCKA pEeUIeHUs MaTeMaThudecKu cHOopMyIHpOBaHHOW MpOOJIEeMBbl,
MOJICJIMPOBaTh pealibHble CHTyallud Ha S3bIKE T'€OMETPHM, HCCIEeNOBAaTh IMOCTPOCHHBIE MOJAETH C
HCIOJIb30BAaHUEM TI'E€OMETPHUYECKHUX IOHATHI U TeopeM, ammapara aiareOpbl; peliarh MNpaKTUYeCKue
3aJ]auu, CBA3aHHbIE C HAXOX/IEHUEM FeOMETPUYECKUX BETUYMH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoanyecTBo 4acoB 3J1eKTp0]-[]-[],[e
Ne HaumeHoBaHue pa3iesioB U TeM
o/ EpOrPAMMEI Beero Konrpoabubie  IIpakruueckue (uupposbie)
padoTbI padoThbI o0pa3oBaTte/ibHbIE
pecypchl
1 Brenenue B ctepeoMeTpuio 10
9 IIpsiMble U TIOCKOCTH B IPOCTPAHCTBE. 12 1
[TapannenbHOCTh NPSMBIX M IIOCKOCTEH
3 HepHeHHI/IIEYJIFIpHOCTL MPSIMBIX U 12
IJIOCKOCTEHN

4 VYTIubl MeXAY IPSAMBIMU U IUIOCKOCTSMH 10 1
9) MHororpanHuku 11 1
6 OOBEMBI MHOTOTPAaHHUKOB 9 1
7 [ToBTOpEHME: CEUEHMUSI, PACCTOSIHUS U YIJIbI 4 1

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0

11 KJIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
Ne n/m I:;:rl\:)::f;::me pasieIon HTeM Beero Kourpoabuble IIpakTHyeckue f:g;g’f OOBB:TI:LLHH e
padoThI padoThI pecypes
1 Tena Bpamenus 12
2 OOBEMBI TET 5 1
3 BekTops! M KOOpAMHATHI B IPOCTPAHCTBE 10 1
4 [ToBTOpEHwUe, O606II.ICHIEC, 7 1
CHCTEeMaTH3aIHs 3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 3 0




IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

OCHOBHBIE MOHATHUS CTEPEOMETPUU:
TOUKa, MpsAMasi, IIIOCKOCTb,
npocrpancTso. [IpaBuna
1300pakeHNs Ha PUCYHKAX:
M300paXeHUS IIOCKOCTEH,
napajiesIbHbIX MPSAMBIX (OTPE3KOB),
CepeNHbI OTpE3Ka

[TonsaTHA: nepecekaromuecs

INIOCKOCTH, IIEPCCCKAIOIIUCCH IIPpAMas

U IJIOCKOCTh
[TonsaTnsa: nepecekaromuecs

IIJIOCKOCTH, IIEPECCKAOIUECA TpAMan

" IJIOCKOCTh

3HaKOMCTBO C MHOT'OI'paHHUKaMH,
n300pa’keHre MHOTOTPAaHHUKOB Ha
PHUCYHKaX, Ha TPOSKITHOHHBIX
gepTekax

KoaunuecTBO 4acoB

Bcero

KoHTpoJbHbIe
padoThI

IIpakTH4eckue
padoThI

Jara
U3yYeHUS

DJIeKTPOHHbIE

uugposbie
oOpa3oBaTe/ibHbIE

pecypchbl

http://www.interneturok.ru/

http://www.interneturok.ru/

http://www.interneturok.ru/

https://mathb-
ege.sdamgia.ru/

HauanpHubie cBenenus o kyoe u

MUpaMHIE, UX Pa3BEPTKU U MOJEIIH.

CeueHnss MHOTOTPaHHUKOB
HauanpHabie cBenenns o kyoe u

NUpaMHIe, X Pa3BEPTKU U MOJEIIH.

CeueHnss MHOTOTPaHHUKOB
[TonsiTre 06 akCHOMaTUYECKOM

MOCTPOCHUHU CTCPCOMCTPUU: AaKCUOMBI

CTEPEOMETPHUH U CIICICTBUSA U3 HUX

http://fcior.edu.ru/

http://fcior.edu.ru/

http://fcior.edu.ru/




Ilonsatue 06 akCHOMATUYECKOM
MMOCTPOCHUHU CTCPCOMCTPHUU: AaKCUOMBI
CTECPCOMETPHHU U CICACTBUA U3 HUX

http://fcior.edu.ru/

10

11

IToHsATHE 00 AKCUOMATUYECKOM
MMOCTPOCHHUH CTEPEOMETPUHN: AKCHOMBI
CTEpEOMETPHUU U CIEACTBHS U3 HIX

IToHsATHE 00 AKCUOMATUYECKOM
MMOCTPOCHHUH CTEPEOMETPUHN: AKCHOMBI
CTEpEOMETPHUH U CIEACTBHS U3 HIX

B3anMHOe pacnonokeHue npsmsIx B
IIPOCTPAHCTBE: IIepeceKaroIuecs,
HapajuiesIbHbIEe U CKPEIUBAIOINECS
psIMble

http://fcior.edu.ru/

http://fcior.edu.ru/

http://fcior.edu.ru/

12

[MapanenbHOCTh IPSMBIX
IUIOCKOCTEH B ITPOCTPAHCTBE:
napauielibHbIC TIPSMBbIC B
MPOCTPAHCTBE; MAPAIICIBHOCTD TPEX
MPSIMBIX

http://fcior.edu.ru/

13

14

15

[TapauenbHOCTD IPSIMBIX U
IJIOCKOCTEHN B POCTPAHCTBE:
[TapamienbHOCTh IPAMON U
IIJI0CKOCTH

VYTIIBl ¢ COHANpaBICHHBIMU
CTOPOHaMU

VYros Mexnay NpsMbIMU B
IIPOCTPAHCTBE

http://fcior.edu.ru/

http://fcior.edu.ru/

http://fcior.edu.ru/

16

17

Yron Mexay npsMbIMU B
MIPOCTPAHCTBE
[TapamiensHOCTh UIOCKOCTEN:
IapaulesIbHbIE MIII0OCKOCTH

http://fcior.edu.ru/

https://www.yaklass.ru/

18

CBoiicTBa napaJijiCJIbHBIX IUIOCKOCTEH

http://fcior.edu.ru/

19

[Ipocreiimme mpocTpaHCTBEHHbBIE
(Gurypsl Ha MIIOCKOCTH: TETPAdIP,

but6mmorexa 11O




Ky0, mapaJuienenumnes

20
21

[ToctpoeHue ceuenui

[ToctpoeHue ceuenui

http://fcior.edu.ru/

https://mathb-
ege.sdamgia.ru/

22

23

KonTposbHasi padora no reme
"IIpsiMble ¥ NJIOCKOCTH B
npocrpanctie. [lapaniensHocTs
NPSIMBIX H IIOCKOCTE"

Amnanuz onnooxK.
[eprieHAUKYIAPHOCTD MPSIMOK |
IJIOCKOCTH: TICPIICHINKYJISIPHBIC
IPsIMbIE B IPOCTPAHCTBE

bubnunoreka LIOK

https://www.imumk.ru/

24

25

26

HpHMHe mapauiCJIbHbIC U
NECPHNCHAUKYIIAPHBIC K IIJIOCKOCTH

[IpsimMble napasienbHbIe U
IIEPIIEHIUKYJIIPHBIE K IIJIOCKOCTH
[Ipu3Hak nepneHaAuKyJISpHOCTH
IIPSIMOM U INIOCKOCTHU

http://fcior.edu.ru/
http://fcior.edu.ru/

http://fcior.edu.ru/

27

28

IIpu3Hak nepneHmKyIIpHOCTH
MPSAMON U TIIOCKOCTH

Teopema o npsamon
NEPIEHIUKYIISIPHON IIJIOCKOCTU

http://fcior.edu.ru/

http://fcior.edu.ru/

29

Teopema o npsamon
MEePIECHANKYISIPHON TIJIOCKOCTH

http://fcior.edu.ru/

30

Teopema o npsmon
MEePIEeHANKYISIPHOMN TIJIOCKOCTH

http://fcior.edu.ru/

31

32

[lepnenuKymnsp U HAKIOHHBIE:
paccTostHue OT TOYKHU J0 IJIOCKOCTH,
paccTostHue OT NMPSAMOM J0 MIIOCKOCTH

[lepnenauKymnsp ¥ HAKIOHHBIE:
paccTostHue OT TOYKHU J0 IIIOCKOCTH,
paccTostHue OT NMPSMOM J0 MIIOCKOCTH

(http://fcior.edu.ru

(http://fcior.edu.ru



https://www.imumk.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/

33

[leprnieHIUKYNSIp U HAKIIOHHBIE:
paccTostHUE OT TOYKH JI0 IJIOCKOCTH,
paccTosiHue OT IPSIMOM J0 TNIOCKOCTH

(http://fcior.edu.ru

34

35

36

[lepnieHIUKYSIp U HAKJIIOHHBIE:
paccTostHue OT TOYKHU J0 IJIOCKOCTH,
paccTosiHue OT NMPSMOM 10 IIIOCKOCTH

VYTIIIbl B IPOCTPAHCTBE: YIOJI MEXKAY
IIPSIMOM U TUIOCKOCTBIO

JIByrpaHHBIN yroJl, JMHEHHBIA yroi
JBYTPAHHOI'O yIJIa

(http://fcior.edu.ru

http://fcior.edu.ru/

http://fcior.edu.ru/

37

38

39

40

41
42

JIByrpaHHBbIN yroJi, JMHEHHBIN yroi
JBYTPAHHOI'O yIJia
[lepneH UKy pHOCTB MIJIOCKOCTEM:
IIPU3HAK NEPIECHIUKYIIPHOCTU ABYX
IIJIOCKOCTEN

[lepneHuKyISIPHOCTB MIJIOCKOCTEM:
IIPU3HAK NEPIECHIUKYIIPHOCTU ABYX
IIJIOCKOCTEN

[lepneHuKyISIPHOCTB MIJIOCKOCTEM:
IIPU3HAK NEPIEHIUKYIIPHOCTU ABYX
IIJIOCKOCTEN

Teopema o TpEX nepHeHANKYIIpax
Teopema o Tpéx nepneHAUKYIsIpax

http://fcior.edu.ru/

(http://fcior.edu.ru

(http://fcior.edu.ru

(http://fcior.edu.ru

(http://fcior.edu.ru
(http://fcior.edu.ru

43

Teopema o Tpéx nepneHANKYISIpax

https://mathb-
ege.sdamgia.ru/

44

KonTtpoabsHnas pabora no remam
"IlepneHANKYJISAPHOCTb NPAMBIX U
miockocreir" u "Yribl MexIy
NPSIMBIMH H IJIOCKOCTSAMH"'

but6mmorexa [JOK

45

Amnanus omn6ok. [Tonstue
MHOIr'OrpaHHuKa, OCHOBHEIC
9JICMCHTBI MHOT'OI'PAaHHUKA,



http://fcior.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/

BBIITYKJIbIE U HEBBIITYKJIbIE
MHOTOI'PAHHUKU; Pa3BEPTKA
MHOI'OTPaHHHUKA

http://fcior.edu.ru/

46

IIpu3ma: N-yronpHas npu3Ma; rpaHu
Y OCHOBAHUS IIPU3MBL; IPAMas U
HAKJIOHHAsI IPU3MBI; OOKOBAas U
II0JIHAsl IOBEPXHOCTh IIPU3MBI

https://mathb-
ege.sdamgia.ru/

47

48

49

[Tapannenenumnen, NpaMOyTroJIbHBIN
napajuleJIenUIe] U ero CBOMCTBa
[Mupamuna: N-yroibHas nupammuaa,
TPaHU U OCHOBAHUE TUPAMUJIBL;
O0KOBas U MOJHAs! TOBEPXHOCTh
MUPaMU/IbI; IPABWIIbHAS U YCEUEHHAS
nMpamuia

[IpaBriibHBIE MHOTOIPaHHUKHU:
MIOHATHE NTPaBUIIBHOIO
MHOTOTpaHHUKA; IIPaBUIIbHAS IIpU3Ma
Y IIPaBWJIbHAS TUPAMHU/JIA;
MpaBWJIbHAs TPEYTrobHAas MUpaMuaa
U MIPaBUWJIbHBINA TETpa’Ip; Kyo

http://www.fipi.ru/

http://fcior.edu.ru/

http://www.fipi.ru/

50

[Ipencrasnenue o MpaBUIIBHBIX
MHOTOTpaHHHUKaX: OKTa’dIp,
JOAEKadAp U UKOCAIP.

http://www.fipi.ru/

51

52

53

CuMMeTpus B IPOCTPAHCTBE:
CUMMETpHSI OTHOCUTENBHO TOYKH,
MIPSIMOM, TUIOCKOCTH. DJIEMEHTBI
CHMMETPHHU B TIHPAMHIAX,
napaJiesienumneax, NpaBUIbHBIX
MHOTOTpaHHHUKaX

Brruncienue >1eMeHTOB
MHOTOTPaHHUKOB: p&Opa, AMaroHamu,
YTJIIBI

[Tmomaae 60KOBOI MOBEPXHOCTH H

(http://fcior.edu.ru

http://fcior.edu.ru/



http://fcior.edu.ru/
http://www.fipi.ru/
http://fcior.edu.ru/
http://www.fipi.ru/
http://www.fipi.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/

MOJIHOM MOBEPXHOCTH MPSMOU
IIPU3MBI, IUIONIA/(b OCHOBAaHUH,
TeopeMa 0 OOKOBON MOBEPXHOCTHU
IIPSIMOY IIPU3MBI

https://mathb-
ege.sdamgia.ru/

[Tnouianp 60KOBOM OBEPXHOCTH U
MOBEPXHOCTHU MPABHIHHOM

54 MMUPAMUBL, TEOPEMA O TLIOIIATN https://mathb-
OOKOBOI MOBEPXHOCTH YCEUEHHOM ege.sdamgia.ru/
MTUPAMUIBI

55 Konrtpoabnas pabora no reme
"MHOrorpaHHuKu" bu6nuoreka [IOK

56 Ananu3 omuook. [Toustre 06 https://mathb-
00béme ege.sdamgia.ru/

57 O0BEM nupamMuIbI https:// mat_hb‘

ege.sdamgia.ru/

58 O0BEM mupamMuIb! https:// mat_hb'

ege.sdamgia.ru/

59 OO6BEM MHPaMUIBI https:/ mat_hb'

ege.sdamgia.ru/

60 OGBEM ITHpaMuIbI https:// mat_hb-

ege.sdamgia.ru/

61 O06BEM TPU3MBI https:// mat_hb'

ege.sdamgia.ru/

62 O06BEM TPU3MBI https:/ mat_hb‘

ege.sdamgia.ru/

63 O6BEM IPU3MEI https://mathb-

ege.sdamgia.ru/
KonTtpoabHnas pabora no reme
64 "O0bEMBI MHOTOIPAHHUKOB" Bu6nuoreka [IOK




65

66

67

68

Amnanu3 omm6ok. [ToBTopenue,

000011IEHHE cCUCTEMATHU3ALUS 3HAHUI.

[Toctpoenue ceueHuii B
MHOT'OIPaHHUKE

[ToBTOpenue, 0600IICHNE
CUCTEMAaTU3alNsl 3HAHUH.
Beluncienue paccTosHUAN: MEXIY
IBYMsI TOUKaMH, OT TOYKH J10
MPSAMOM, OT TOYKH J10 TJIOCKOCTH,
MEXy CKPELMBAIOIUMUCS
PSIMBIMU

Hrorosasi kKoHTpoOJIbHAsSI padoTa

Amnanu3s omm6ok. [loBTopenue,

000011IeHNE CUCTEMATH3AallUs 3HAHUI.

Beruucnenue yrios: Mexay
CKPEILMBAIOIIUMHUCS IPSIMBIMH,
MEXIy NPSAMOM U IIJIOCKOCTBIO,
JBYTPAHHBIX YIJIOB, YIJI0B MEXIY
IIJIOCKOCTSIMU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

https://mathb-
ege.sdamgia.ru/

(http://fcior.edu.ru

bubnuorexa [JOK

http://fcior.edu.ru/



http://fcior.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/

11 KJIACC

KoauuecTBo yacos DJIeKTPOHHbIE
Ne ni/m Tema ypoka Konrpoabnsie IIpakruyeckue Aara uugpospie
Bcero U3YYeHUs
padoThI paboThI oOpa3oBaTe/ibHbIE
pecypcsl
Cdepa u map: 1ueHTp, paganyc, https://mathb-
1 JIMaMeTp; TUIOIIAb [IOBEPXHOCTH 1 ege.sdamgia.ru/
cepsl
BsaumMnoe pacrionoxxenue chepsl u
2 IUIOCKOCTH; KacaTelbHas INIOCKOCTh K 1
cdepe; miomaas cheps (http://fcior.edu.ru
N3o0paxkenue cdepsl, mapa Ha
3 1 .
wiockoctu. CeyeHus mapa http://fcior.edu.ru/
LlunmuHIprudecKkas moBEpXHOCTb,
4 o0pa3yroIIne UIHHIPHIECKON § 1
MIOBEPXHOCTH, OCh IIMJIMHAPUYECKOMN
TTOBEPXHOCTH https://urok.1c.ru/
[{umuHIp: ocHOBaHUS U OOKOBasI
5 MIOBEPXHOCTB, 00pa3yoIas u oCh; 1 https://www.yaklass.ru/
iona b O0KOBOW U MOJTHON
MOBEPXHOCTH
N300paxkeHue MIIHMHIpPA HA
IJTOCKOCTH. Pa3BépTka muuHapa.
6 Ceuenus IMIMHPA (TNIOCKOCTHIO, 1
MapasuieIbHON UIn
NEePIEeHAUKYIIPHON OCH LIMIIHH]IPA) (http://fcior.edu.ru
Konnveckas moBepxXHOCTb,
7 oOpa3zyromne KOHHIeCKOU 1
MOBEPXHOCTH, OCh M BEpIIUHA http://school-
KOHHYECKOW TTOBEPXHOCTH collection.edu.ru/
Konyc: ocHOBaHuE U BepIINHA,
8 o0pa3ymolas 1 0Ch; MJIOIAb 1 https://mathb-

OOKOBOM U MOJIHON MOBEPXHOCTH

ege.sdamgia.ru/



http://fcior.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
https://urok.1c.ru/
https://www.yaklass.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

VYceu€HHBIN KOHYC: 00pa3yromnme u

9 BBICOTA; OCHOBaHUS ¥ OOKOBas 1
IIOBEPXHOCTh http://www.fipi.ru/
N300paxkeHne KOHyca Ha MIIOCKOCTH. (http://fcior.edu.ru
Pa3BépTka konyca. CeueHus KoHyca
10 (TUTOCKOCTHIO, TTapalIeIbHOM 1
OCHOBAHHIO,  IJIOCKOCTHIO,
IIPOXOJISLIEH Yepe3 BEPLINHY)
11 KomOuHaIwmst Ten BpaleHus 1 1
MHOTOI'PaHHHKOB (http://fcior.edu.ru
MHororpaHHHK, OTIMCAHHBIH OKOJIO
12 cdepsr; chepa, BriricaHHAs B 1
MHOTOTPAaHHHK HJIM B TEJIO BPAIICHUS (http://fcior.edu.ru
13 [Tonsitue 06 06bEMe. OCHOBHBIE 1
CBOWCTBA 0OBEMOB Tl http://rostest.runnet.ru/
14 O0bEM UIMHIIpa, KOHYyCa 1 http://school-
assistant.ru/
15 O0BéM mapa u rromans chepsl 1 https://mathb-
ege.sdamgia.ru/
[TogoOHbIE TeNa B MPOCTPAHCTBE.
16 COOTHOIICHUST MEKIY TUIOMIAISIMU 1 https://www.yaklass.ru/
MOBEPXHOCTEH, 00bEMaMH MO JOOHBIX
Tel
KonTtpoabHas pabora no reMmam
17 "Tena ppamenusi" u "OobemMbl 1 bub6nmorexa [IOK
Tea"
18 Amnanu3 ommbok. Bekrop Ha 1 _
IUIOCKOCTH ¥ B TIPOCTPAHCTBE https://www.yaklass.ru/
19 CroxeHue ¥ BBIUNTaHUE BEKTOPOB 1 http://mathem.hl.ru/
20 YMHOKEHHE BEKTOpa Ha YUCIIO 1 http://mathem.hl.ru/
21 PasnoxxeHne BekTopa 1o Tpém 1



http://www.fipi.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://rostest.runnet.ru/
http://school-assistant.ru/
http://school-assistant.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
http://mathem.hl.ru/
http://mathem.hl.ru/

HEKOMIUIAHAPHBIM BEKTOPAM.
[IpaBuio nmapasuienenuiena

Pemienue 3ama4, CBSI3aHHBIX C

https://www.yaklass.ru/

https://mathb-

22 MIPUMEHEHHUEM TPABUII JCHCTBUH C :
BEKTOPAMH ege.sdamgia.ru/
[IpsimoyromnbHas cucTeMa KOOPAUHAT
B nipocTpancTBe. KoopauHars

23 N :

BekTopa. [Ipocreiimue 3anaun B http://mathem.hl.ru/
KOOPJIMHATAX

24 VYron Mexay BekTopamu. CKalspHoe https://mathb-
IPOM3BEICHNE BEKTOPOB ege.sdamgia.ru/

o5 BbrurciieHue yriioB Mexy IpsSMbIMH https://mathb-

U TIOCKOCTSIMH ege.sdamgia.ru/

26 KooparHaTHO-BEKTOPHBI METOT TIPH https:/mathb-
PELICHUN TeOMETPUIECKUX 3a1ad ege.sdamgia.ru/
Konrtpoabnas pabora no reme

27 "BeKTOpBI H KOOPAMHATHI B
npocrpancTae" bubnuoreka [IOK
Ananu3 ommbok. [ToBTopenue, https:// mat_hb'

28 0000IIIeHNE U CHCTeMAaTH3aIUs ege.sdamgia.ru/
3HaHuil. OCHOBHBIE (DUTYPBI, (HAKTHI,

TEOpPEeMbI Kypca TIaHUMETPUH
[ToBTOpenue, 0600IIEHNE U

29 cucreMaTu3anus 3HaHuil. OCHOBHEIE https://mathb-
burypsl, hakThl, TEOPEMBI Kypca ege.sdamgia.ru/
TUTAHUMETPUH
[ToBTOpenue, 0600mEeHNE U

30 cUCcTeEMAaTH3alus 3HAaHUN. 3a1auu
TUTAHUMETPUH U METOIbI X PEIICHUS (http://fcior.edu.ru
[ToBTOpEeHUEe, 06001IeHNE 1

31 cucTeMaTu3anus 3HaHui. 3anaun https://mathb-

IUTAaHUMETPHUU U MCTOABI UX PCUICHHU A

ege.sdamgia.ru/



https://www.yaklass.ru/
http://mathem.hl.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/

[ToBTOpeHME, 0000IIEHNE U

39 cucremaru3anus 3HaHuin. OCHOBHbBIE 1 https://mathb-
burypsl, GhakThl, TEOPEMBI Kypca ege.sdamgia.ru/
CTEPEOMETPUH

33 HroroBasi KOHTpo/IbHasI padoTa 1 Bubmorexa LIOK
Amnanu3 ommbok. [ToBropenue, https://mathb-

34 0000IIIEHNE U CUCTEMATU3ALUS 1 ege.sdamgia.ru/
3HaHUHI

OBIIEE KOJIMYECTBO YACOB I10 34

ITPOTPAMME




YYEBHO-METOANYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

1.I'eometpus, 10—11: Yueb. ns obmeodpazoBarenbHbix yupexaeanit/ JI.C.
Artanacsn, B.®. byry3o0s, C.b. Kagomues u np. — M.: IIpocsemenune, 2019r

METOINYECKHUE MATEPHAJIBI U1 YUUTEJIA

1. 'eomerpus, 10—11: Yueb. ms ob6mieoOpa3zoBarenbubix yupexaeauit/ JI.C.
Artanacsn, B.®. byry3os, C.b. Kagomues u np. — M.: [Ipocsemenne, 2019r.
2. T'eometpus. 10-11 xmaccrl. [Toypounsie pa3paboTKu K y4COHUKY
ArtanacsHa - Caaksin C.M., byty3oB B.®.
3. b.I'. 3uB. lunaktnueckue Mmatepuasl 1o reometpun aid 11 knacca. — M.
[Ipocsemenne, 2012.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
UHTEPHET

1. YMK «KuBasg maTemaTtuka»
2. YMK «Kupuin u Medoauii»

HNuTepHeT-pecypcesl:

1. www.edu.ru (caiit MOuH P®).

2. www.school.edu.ru (Poccutickuii 061eo0pa3oBaTeIbHbIN TOPTAN).

3. www.pedsovet.org (Bcepoccuiickuii MTHTepHET-TIEICOBET)

4. www.fipi.ru (caiit ®enepabHOr0 HHCTUTYTA TIEIArOTHUECKUX U3MEPEHHIA).

5. www.math.ru (MaTepHeT-noiepkka yauTeneil MaTeMaTHKH).

6. www.mccme.ru (caiiT MOCKOBCKOTO IIEHTPa HEMPEPHIBHOTO MAaTEMATHIECKOTO
o0pa3oBaHmUs).

7. WWW.it-N.ru (ceTb TBOPYECKUX YUUTEIICH )

8. www.som.fsio.ru (cereBoe 00beTHHEHNE METOIUCTOR)

9. http:// mat.1september.ru (caiiT razetsl «MaTeMaTHKa)

10. http:// festival.1september.ru (dpectuBans neparormueckux uaei «OTKPBITHINA YPOK»
(«ITepBoe ceHTIOPs»)).

11. www.eidos.ru/ gournal/content.ntm (MutepreT - sxypHam «D#Hm1oc»).

12. www.exponenta.ru (o6pazoBaTebHBIN MAaTeMaTUYECKUI CaiT).

13. kvant.mccme.ru (anexTpoHHast Bepcust xkypHaia «KBaHT».

14. www.math.ru/lib (snexTponHast MaTemMaTndeckas OnOIMOTEKA).

15. http:/school.collection.informika.ru (eaunast koyteknus nuppoBbIX 00pa30BATEIBHBIX
pecypcoB).

16. www.kokch.kts.ru (on-line TectupoBanue 5-11 kmaccsr).

17. http://teacher.fio.ru (meparoruueckas macrepckasi, ypoku B IHTepHETE U Ipyroe).
18. www.uic.ssu.samara.ru (myreBoauTens «B Mupe HayKu» JUIS IIKOJIBHUKOB).

19. http://mega.km.ru (Merasumuknonenus Kupuina u Medoaus).

20. http://www.rubricon.ru, http://www.encyclopedia.ru (caiiTbl « DHIIMKIIOIE I )
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