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HOACHUTEJIBbHAA 3AIIUCKA

PaGouvast nporpamma yue6HOTO Kypca «I'eomeTpus» 0a30BOr0 ypOBHs JIJIsl O0YYAOLIHXCS
10 —11 xiaccoB pa3paborana Ha ocHOBe DenepanbHOr0 TOCYAapCTBEHHOTO 00pa30BaTEIIEHOTO
CTaHJapTa CpeaHEero oomero oOpa3oBaHUs, C YU4ETOM COBPEMEHHBIX MHPOBBIX TpPeOOBaHHIA,
MPEIBSIBIIEMBIX K MaTeMaTHYECKOMY OOpa30BaHUIO, U TPAIUIMH POCCUICKOTO 00pa3OBaHMUS.
PeaJII/I3aIII/I$I porpaMmaI O6CCHC‘-II/IB21€T OBJIAICHHUC KIIFOYCBBIMHU KOMIICTCHIUsSIMU,
COCTABJISIFOIIUMH OCHOBY JUISI CaMOPa3BUTHsI M HENPEPBHIBHOTO 00pa3oBaHMUs, IIEIOCTHOCTh
OGH.IGKyHLTypHOFO, JIMYHOCTHOT'O U TO3HABATCIIBHOI'O PA3BUTHA JINYHOCTHU 06yqaloumxcs1.

HOEJIM U3YYEHUSA YYEBHOI'O KYPCA

BaxHocTh y4yeOHOro Kypca I'e€OMETPUH Ha YPOBHE CpEIHEro o0Iero ooOpa3oBaHUs
00yCJIOBJI€Ha NPAKTUYECKOH 3HAYMMOCTBIO METANPEIMETHBIX M MPEIMETHBIX pe3yIbTaToOB
o0y4yeHHs T€OMETPUHU B HANPABICHUHU JIMUHOCTHOI'O Pa3BUTHUSA OOydaromuxcs, (GOpMHUPOBAHUS
(YHKIMOHATIBHOM MaTeMaTHYECKOW T'PAMOTHOCTH, W3YYEHHs JPYTUX Y4EOHBIX TUCIMILIMH.
PazButne y oOydaromxcsi NMpaBHIBHBIX TIPEACTABICHUH O CYIIHOCTH W TPOUCXOKICHHU
reOMEeTPUYECKHUX a0CTpaKLuii, COOTHOLIEHUH PEabHOI0 U HUJEATBHOI0, XapaKTepe OTpaKeHUs
MaTeMaTUYECKOM HAYKOH SIBIICHUU U IIPOLIECCOB PEaIbHOI0 MUPA, MECTE€ I'€OMETPUU B CUCTEME
HayK M pOJIM MaTeMaTH4YEeCKOr0 MOJEIHMPOBAHUS B HAyyHOM I[I03HAHWM MU B IIPAKTUKE
CHOCOOCTBYET (OPMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHHUS yYallUXCs, a TakXKe KadecTB
MBIIUICHUS, HEOOXOAMMBIX JIJIs a[JalTallii B COBPEMEHHOM OOIIECTBE.

I'eomerpus sBisgercss ogHUM M3 0a30BBIX IPEIMETOB HAa YPOBHE CPEIHEro 00Iero
o0pa3oBaHus, TaKk KakK OOeCleYrBaeT BO3MOXKHOCTh M3YUEHHs! KaK JUCIUIUIMH €CTECTBEHHO-
Hay4HOU HaIIPaBJIECHHOCTH, TAK U TYMaHUTApHOM.

Jlornueckoe MblIIEHHE, (HOPMUPYEMOE HPU HM3YYEHHUU OOYHYAIOLUIMMUCSA MOHATHHHBIX
OCHOB TEOMETPHUU M TOCTPOECHUM LIEMOYKU JIOTUYECKUX YTBEPXKIEHUI B XOJie peIIeHUs
TeOMETPUYECKHAX 3a/ad, YMEHHE BBIIBUTATH W OINPOBEPraTh THUIOTE3bI HEMOCPEJICTBEHHO
UCHOJB3YIOTCS MPH PELIeHWH 3aJad €CTEeCTBEHHO-Hay4HOIro LHMKJIAa, B YAaCTHOCTH U3 Kypca
¢busuKy.

YMeHHe OpUEeHTHPOBAaThCS B IPOCTPAHCTBE MIPAET CYIIECTBEHHYKD pOJb BO BCEX
o0nacTax JesTeabHOCTH dYenoBeka. OpueHTalus 4YeloBeKa BO BPEMEHHU M IMPOCTPAHCTBE —
HEOOXOMMOE YCIOBHE €ro COIHMaNbHOTO OBITHS, (hopMa OTpa)KeHHS OKPYKAIOIIETO MHUPA,
yCIOBHE YCHEIIHOIO IIO3HAHUS M aKTHUBHOTO IpeoOpa3oBaHMsA  JAEHCTBUTEIBHOCTH.
OnepupoBaHue IPOCTPAHCTBEHHBIMU 00pa3aMu 00bEIMHACT pa3Hble BUAbI YUIeOHOU U TPYI0BOM
NeSITETFHOCTH, SIBISIETCS OJHUM M3 NMPO(eCcCHOHATBHO BaXKHBIX Ka4yeCTB, MOATOMY aKTyajbHa
3agada (OPMHUPOBAHUS y OOYyYarOIIMXCS MPOCTPAHCTBEHHOIO MBIIUIEHUS KaK Pa3HOBUAHOCTU
00pa3HOro MBIIUICHUS] — CYIIECTBEHHOI'O KOMIIOHEHTa B TOATOTOBKE K MPAKTUYECKOH
JESTEIbHOCTH 110 MHOTUM HaIIPaBICHUSAM.

Lenb ocBoeHus mporpaMMel yueoHoro kypca «I'eomerpusi» Ha 6a30BOM ypOBHE 00ydeHUs
— o0mieoOpa3oBareIbHOEe U OOIICKYJIBTYPHOE Pa3BUTHE OOYYAMOIIUXCS depe3 obecredeHue
BO3MOXHOCTH IPUOOPETEHUS] U HMCIIOJIb30BAHUS CUCTEMATUYECKUX I€OMETPUYECKUX 3HAHUM U
NecTBUH, crieln(UIHBIX T€OMETPHH, BO3SMOXHOCTH YCIIEITHOT'O MTPOAOJKEHHSI 00pa30BaHuUs 110
CHENHATBHOCTSAM, HE CBA3aHHBIM C MPUKIIATHBIM HCIIOJIB30BAaHUEM T€OMETPHH.

[lporpamMa mo reoMmerpun Ha 0a30BOM YpPOBHE MpelHA3HAa4YeHa i OOydyaroIIUXCs
CpeIHel IIKOJbl, HE WCHBITHIBABIINX 3HAUYMUTENBHBIX 3aTPYyIHEHHH Ha YPOBHE OCHOBHOI'O



obmiero obpaszoBanus. Takum oOpa3om, oOydaroiuecs Ha 0a30BOM YpOBHE JOJKHBI OCBOWTH
o0Ime MaTeMaTHYeCKUe YMEHHS, CBA3aHHBIE CO CIEIU(PHUKON T€OMETPHH U HEOOXOIUMBIE ISt
XKHU3HU B COBpeMEHHOM o01ectBe. Kpome 3T0ro, OHM MIMEIOT BO3MOKHOCTh U3yYUTh F€OMETPHUIO
6osee riayO0Ko, €Clid B JaJbHEHIIEM BOZHUKHET HEOOXOAMMOCTh B T€OMETPUUECKUX 3HAHUSIX B
npo¢eCcCUOHATBHOU IEATETLHOCTH.

JloCTHKEHHE 1IeJIM OCBOEHUS IIPOrpaMMbl 00€CIIeYUBAETCSl PELICHUEM COOTBETCTBYIOLIMX
3ana4. [IpuoputeTHBIMU 3a1auaMu OCBOEHUS Kypca «l'eomeTpun» Ha 0a30BoM ypoBHE B 10—11
KJIaccax sIBJISIOTCSA:

e (opMupoBaHHE NPEICTABICHUS O TEOMETPHUM KaK YacTH MHUPOBOM KyJIbTYyphl U

OCO3HAHME €€ B3aUMOCBSI3H C OKPY)KAIOIIKUM MUPOM;

e (opMupoBaHHME TPEACTABICHUS O MHOTOTPAHHUKAX M TeJlaX BpaLICHUsS Kak o
BaXHEHMIINX MaTEMaTUUYECKUX MOJEISIX, MO3BOJISIOUINX ONMKCHIBATh U U3y4aTh pa3HbIe
SBJICHUSI OKPY’KAIOLIETO MUPA;

e (QopmupoBaHHE YMEHMs pPACIIO3HABATh HAa UYEPTEKaxX, MOJENIAX U B PEAIbHOM MHpE
MHOT'OI'PaHHHUKH U TeJla BpaIleHus;

® OBJAJCHME METOJAMM peUIeHHs] 3ajJjad Ha [OCTPOEHUS Ha H300paKeHUsIX
IPOCTPAHCTBEHHBIX (PUTYD;

e (QopmHupoBaHUE YMEHHUS ONEPUPOBATH OCHOBHBIMU NOHATHUSAMHU O MHOTOIPDAaHHUKAX U
TeJax BpallleHUsI U UX OCHOBHBIMH CBOMCTBaMU;

® OBJIAJICHHE AITOPUTMAMH pEIICHHS OCHOBHBIX THUIIOB 3a7ay; (OpMHUpPOBAHHE YMEHMUS
IIPOBOJMTH  HECJIOXKHBIE  JIOKA3aTENIbHbIE  PAacCyXJE€HHS B  XOJ€  pPELICHUS
CTEPEOMETPUUYECKUX 3a/1a4 U 3a/1a4 C MPAKTUYECKUM COJEpKaHUEM;

® Dpa3BUTHE MHTEIUIEKTYaJbHBIX M  TBOPYECKMX cHocoOHocTedl — oOydarommxcs,
M03HABATEJIbHON aKTUBHOCTH, UCCIIE0BATEIbCKUX YMEHUM, KpUTUYHOCTH MBIIIJICHUS;

e (opMmupoBaHue (DYHKIHMOHAIBHOW TPaMOTHOCTH, PEJICBAHTHOM T€OMETPUU: yYMEHHE
pacrno3HaBaTh NPOSIBICHUSI TEOMETPUUECKUX TIOHATUH, OOBEKTOB U 3aKOHOMEPHOCTEH B
peanbHBIX JKU3HEHHBIX CUTYyallUAX M NPU H3YYEHUH APYTUX YUeOHBIX IPEIMETOB,
NPOSIBJIICHUS] 3aBUCUMOCTEH M 3aKOHOMEPHOCTEH, (OpMYyIMpPOBAaTH UX Ha S3bIKE
FeOMETPUM U  CO3/laBaTh T[EOMETPUYECKHE MOJENIU, MPUMEHSITh OCBOCHHBIH
reOMETPUYECKU ammapaT JUIs pelIeHHs NPaKTUKO-OPUEHTHPOBAHHBIX  3ajad,
UHTEPIIPETUPOBATH U OLICHUBATD [TOJIYYEHHBIE PE3YJIbTATHI.

OTInYnTENEHOM 0COOEHHOCTHIO MPOTPAMMBI SIBJISIETCSI BKJIIIOUEHHE B KYpC CTEPEOMETPUU
B HayaJle €ero Hu3ydeHHs 3aJay, pelIaeMblX Ha YpPOBHE MHTYUTHUBHOIO IIO3HAHUA, H
onpeAeNéHHbIM 00pa3oM OpraHM30BaHHas padboTa HaJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO
JIOTMYECKOTO0 U TPOCTPAHCTBEHHOTO MBILIUICHUS, CTUMYJIUPYET HPOTEKaHWE HWHTYUTHUBHBIX
IIPOLIECCOB, MOTUBUPYET K JaJbHENIIEMY U3YUEHUIO IIPEIMETA.

[Ipennourenue oTnaércs HAINSIIHO-KOHCTPYKTUBHOMY METOJy OOy4YeHus, TO €CTb
TEOPETUYECKHE 3HAaHUS HMEIOT B CBOEH OCHOBE UYYBCTBEHHOCTb HPEIMETHO-NPAKTHUYECKOU
NEeATENbHOCTH. Pa3BUTHE INPOCTPAaHCTBEHHBIX IIPEJACTABICHUM y ydamuxcsi B Kypce
CTEpEOMETPUHN MPOBOJUTCS 3a CUET pEIIeHUs 3a7a4 Ha CO3/1aHHE MPOCTPAHCTBEHHBIX 00pa3oB U
3aJa4 Ha OINEpPUPOBAaHUE IPOCTPAHCTBEHHBIMU oOpazamu. Co3maHue obOpa3a MPOBOIUTCS C
OTIOPOi Ha HATJIATHOCTB, @ OTIEPUPOBAHUE 00Pa30M — B YCIOBHUSX OTBJICUEHHS OT HATJISAHOCTH,
MBICJIEHHOTO U3MEHEHHsI €0 UCXOJHOT'O COAEP KaHUSI.

OcHoBHBIE conepkaTenbHble JuHUM Kypca «l'eomerpum» B 10-11 kiaccax:
«MHororpanHukn», «lIpsmble U IUIOCKOCTH B NPOCTpaHCTBE», «Tena Bpamenus», «BekTopsl u
KOOp/AMHATBI B IpOCcTpaHcTBEY. DOpMUPOBAaHUE JIOTUYECKUX YMEHUH pactpeensieTcs He TOIbKO



M0 COJAEpKATeNbHbIM JIMHUSIM, HO W 10 TOoAaM OOy4eHHUs Ha YpPOBHE CpeaHero oOIiero
oOpasoBaHusl.

Conepxanue 00pa3oBaHMSA, COOTBETCTBYIOIIEE NPEAMETHBIM pPE3YJIbTaTaM OCBOCHUS
paboueil mporpaMMsl, pacpeAeaEHHBIM 110 roJjaM 00yueHHsl, CTPYKTYPUPOBAHO TaKUM 00pa3oM,
9TOOBI  OBJAJEHUE TEOMETPUYECKMMH TOHATHSAMH W HaBBIKAMH  OCYIIECTBISUIOCH
IIOCJICIOBATEIBHO M IIOCTYNATEIbHO, C COONIOJCHHEM NPUHIUIA IPEEMCTBEHHOCTH, YTOOBI
HOBBIE 3HAHMA BKJIIOYAIIMCH B OOIYI0 CUCTEMY T€OMETPHUYECKUX MPEICTABICHUN 00yJYaromuxcs,
pacmupss u yriayousis e€, o0pa3yst IpOYHbIe MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOTI'O KYPCA B YYEBHOM IIJIAHE

Ha uzyuenne reomerpuun oTBoauTCs 2 yaca B HeAenmo B 10 kitacce u 1 yac B Henento B 11
KJIacce, BCero 3a JBa roja ooyuenus - 102 yaeOHBIX yaca.



COJEPKAHUE YYEBHOTI'O KYPCA
10 KJIACC

IIpsiMble ¥ MJIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE MOHATUS cTepeoMeTpuu. Touka, mpsimasi, IJIOCKOCTh, MpocTpaHCcTBO. [loHATHe
00 aKCHOMaTHYECKOM MOCTPOEHUU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHH U CIIEJICTBUS U3 HUX.

B3aumHoe pacrnosnokeHue NpsMbIX B IIPOCTPAHCTBE: MEPECEKAIOIINECS, TapauIeIbHbIEe U
cKpelmuBawomuecs npsmble. [lapannenbHOCTh HPSIMBIX M IUIOCKOCTEM B IPOCTPAHCTBE:
MapajulesIbHbIE MpPSIMbIE B IPOCTPAHCTBE; IMAPAJUICIBHOCTh TPEX NPSIMBIX; MAPAJIIEIBHOCTD
NpSIMOM M IJIOCKOCTH. YTJIBI C COHAIIPABICHHBIMM CTOPOHAaMH; Yrojl MeEXAy NpsIMbIMH B
npoctpaHcTtBe.  [lapannenpbHOCTh  TUIOCKOCTEW:  mNapajulesibHble  IUIOCKOCTH;  CBOMCTBA
napaijiesibHbIX MiockocTeil. [Ipocreiimme npocTpaHcTBeHHbBIE GUTYPBI HA TNIOCKOCTHU: TETPadIp,
KyO, apaJijiesIeNuIe]]; IOCTPOESHUE CEUEHUI.

[lepneHauKynsIpHOCTH OPSAMOM M IUJIOCKOCTH: IEPHEHIUKYJISPHbIE IPSIMBIE B
IIPOCTPAHCTBE, TNPAMBIE MapaJJIeIbHbIE W IMEPHEHAMKYJISAPHBIE K IUIOCKOCTH, IPU3HAK
NEPIEHIUKYISIPHOCTH TPSIMOM M IJIOCKOCTH, TeopemMa O NPsAMOW IEepHEHIUKYISIPHON
IJIOCKOCTH. YTJIbI B MPOCTPAHCTBE: YrOJ MEXKIY NPSIMOM M IIOCKOCTBIO; JBYTPaHHBIM yroJl,
JMHEWHBIN yroy ABYIpaHHOTO yria. llepneHaukynsp M HakJIOHHBIE: PACCTOSIHME OT TOYKH IO
IUIOCKOCTH, PACCTOSIHUE OT TMpPsIMOM 1O IUIOCKOCTH, MPOEKIHS (UTYphl Ha IUIOCKOCTb.
[lepneHauKyISIPHOCTD TUIOCKOCTEN: MIPU3HAK MEPIEHAUKYISIPHOCTH ABYX IUIOCKocTel. Teopema
0 TPEX NEPIEHIUKYIApax.

MHoOrorpaHHUKH

[lonsiTHE MHOTrOrpaHHUKA, OCHOBHBIE JJIEMEHThl MHOTOTPAHHMKA, BBINYKJIbIE U
HEBBINYKJIbIE MHOTOTPaHHUKH; pa3BEPTKAa MHOTrOrpaHHuKa. [Ipu3zma: n-yrosibHas npusma; rpaHu
Y OCHOBAHHUS MPU3MBI; MIpsiMasi U HAKJIOHHAsl IPU3MbL; OOKOBAs U MOJIHAS IOBEPXHOCTH MPU3MBI.
[Tapannenenunen, OpsMOYTOJIbHBIN Mapajuiesienunen U ero cBoiictea. Ilupamuna: n-yromapHas
nUpaMuzia, TpaHd W OCHOBAaHUME NUPAMUJbL; OOKOBas W IOJIHAs IOBEPXHOCTb IHPaMUJIBbI;
MpaBUJIbHAs W YCEUEHHas MUpaMuja. OJIEMEHTbl MNpu3Mbl M nupamuiabl. [IpaBuiibHBIE
MHOT'OTPaHHUKU: MOHATHE NPAaBUJIBHOTO MHOTIOIPaHHUKA; MpaBWIbHAS MPU3Ma U IpaBUIbHAs
NMpaMuia; IpaBUIbHAs TPEYrojbHas MUpaMUAa U MpaBUWIbHBIN TeTpasp; KyO. [IpencraBnenue
O TMpPaBWIbHBIX MHOIOTPaHHUKAX: OKTa’ap, AoAeKa’ap M ukKocadap. CeueHus HOpU3MBI U
MHUPaAMU/IBI.

CumMeTpusi B NPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOYKH, MPSIMOW, IMJIOCKOCTH.
OneMeHTBl CAMMETPUH B IMpaMUJaX, NapauieIenuneax, IpaBUIbHBIX MHOTOTpaHHHKAX.

Brrurcnenue 351eMEHTOB MHOTOTPAHHUKOB: pEéOpa, nuaroHanu, yriasl [Liomans 6okoBon
MOBEPXHOCTH M TIOJHOW MOBEPXHOCTH NPSMOW MPHU3MBI, IJIOMIaAb OCHOBaHHM, Teopema O
OOKOBOW TOBEPXHOCTH MpsMON mpu3Mbl. [lnomans OGOKOBOM MOBEPXHOCTH W IMOBEPXHOCTU
MPaBUJIBHON MUpPaMUABI, TEOpeMa O IUIOMAAN yceuéHHOH mnupamunabl. [lonstue o6 oOBEMe.
O6bEM upamMuibl, IPU3MBI.

IlonoGHble Tena B mpocTpaHcTBe. COOTHOLIEHHS MEXAY IJIOUIAJIIMU TOBEPXHOCTEH,
o0BEMamMu MOAOOHBIX TEI.

11 KUIIACC

Tena Bpamenus



[Hunuuapuyeckas TMOBEPXHOCTb, OOpasyloliue IHIUHIPHUECKOW TOBEPXHOCTH, OCh
LWIMHIPUYECKON noBepxHocTU. Llnnuuap: ocHoBaHMS M OOKOBasi IOBEPXHOCTh, 00pa3yromas u
OCb; IUIOIAAb OOKOBOM U MOJTHOM OBEPXHOCTH.

Konnueckass moBepxXHOCTb, 00pa3ylomye KOHMYECKOW IOBEPXHOCTH, OCb M BEpIIMHA
KOHHYecKkoi mnoBepxHocTH. KoHyc: ocHOBaHMe W BeplunHa, oOpa3yollas W OCh; IUIOIIAIb
OOKOBOH M TOJHOM NMOBEPXHOCTH. YCEU€HHBIN KOHYyC: 00pa3yollye U BbICOTA; OCHOBAHUSA U
OOKOBast MOBEPXHOCTb.

Cdepa u map: neHTp, paauyc, AuaMeTp; IUIOMIAJb MOBEPXHOCTH cdeprl. Bzaumuoe
pacroiiokeHue chepbl U INIOCKOCTH; KacaTeslbHas IIIOCKOCTh K cepe; Iiommasb chepbl.

N300paxkeHue Ten BpalieHus Ha MII0CKOCTH. Pa3BEpTka UIMHApA U KOHYCA.

KomOuHanuu Tten BpalleHHs MU MHOTOTPAaHHUKOB. MHOTOTpaHHUK, ONHCAHHBIM OKOJIO
cdepsl; chepa, BIUCaHHAS B MHOTOTPAHHUK, HITU TEJIO0 BPALICHHUS.

[Monsitue 006 o00BEéMe. OcHOBHBIC cBoWicTBa 00BEMOB Ten. Teopema 00 00BEME
IpSIMOYTOJIBHOTO Mapaenenunena u ciaeactsus u3 Heé. O0bEM muMaMHIpa, KoHyca. OO0bEM
apa v miomasis cepsl.

[lonobubie Tena B mpoctpaHcTBe. COOTHOIICHHS MEXAY IJIOIIAAIMU IOBEPXHOCTEH,
00BEMaMHU ITOTOOHBIX TE.

Ceuenns nwiuHApa (MapaJIelbHO M NEPHEHIUKYJIIPHO OCH), CEYEHHU KOHyca
(mapanienbHOE OCHOBAHHUIO U IPOXO/SIIEe Yepe3 BEPIINHY), CEUeHHUs 1Iapa.

BeKTOopbl H KOOPAMHATHI B IPOCTPAHCTBE

BexTop Ha miockocty U B pocTpaHcTBe. CI0KEHNE U BBIUNTAHUE BEKTOPOB. Y MHOKEHHE
BEKTOpa Ha 4ucio. PasjoxkeHue BekTOpa MO TPEM HEKOMIUIAaHApHBIM BekTopam. IIpaBuiio
napajenenuneaa. Pemenue 3aaad, CBA3aHHBIX ¢ IPUMEHEHHUEM ITPaBWJI JEHCTBUI C BEKTOPaMHU.
[IpsmoyronbHas cucrema KoopauHat B mpocTtpaHcTBe. Koopaunatel BekTtopa. IIpocreiimme
3a7a4yd B KOOpAMHATaxX. Yrojl Mexay BekTopamu. CKalsipHOE IPOU3BEIECHUE BEKTOPOB.
Brruncnenue yrioB Mexay OpsIMBIMH U IJIOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBIN METOJ IpPH

peICHUN I'COMCTPUICCKHUX 3a/1a4.



INIJTAHUPYEMBIE PE3YJIBTATBI
JIMHHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE pe3yabTaThl OCBOEHHs IMpOrpaMMbl Y4eOHOro mnpeamera «MaTemaTuka»
XapaKTepU3YIOTCSL:

I'pa:xxnanckoe Bocnutanue:

c(OPMHUPOBAHHOCTBIO TPAXKAAHCKOM MMO3UIMKU OOydalollerocs Kak AakKTUBHOTO U
OTBETCTBEHHOT'O YJICHAa POCCHUICKOrO OOIIECTBA, MPEICTABICHUEM O MAaTeMaTHYECKHMX OCHOBAaX
(YHKIMOHMPOBAHUS PA3JIMYHBIX CTPYKTYp, SBICHMH, NpPOLELYp TIpakJaHCKOro oOIiecTsa
(BBIOOpPBI, OMPOCHI U Tp.), YMEHHEM B3aUMOJICHCTBOBaTh C COLMAIBHBIMH HMHCTHUTYTaMH B
COOTBETCTBHUH C X (YHKIUSIMHU U HA3HAUCHUEM.

IIaTpuoTHyeckoe BocIUTAHHUE:

c(OPMHUPOBAHHOCTHIO POCCHICKOHN IPa)KTaHCKOW MACHTUYHOCTH, YBaKEHHS K MPOILIOMY
U HACTOAIIEMY POCCHHCKOM MAaTEMaTHKH, LEHHOCTHBIM OTHOIICHHEM K JIOCTHIKEHUSAM
POCCHUICKMX MAaT€MaTUKOB M POCCHMCKONM MAaTeMAaTHYECKOM IIKOJIbI, K MCIOJB30BAHUIO ITHUX
JOCTHKEHUH B APYrUX HayKaX, TEXHOJOTHX, Chepax IKOHOMHKH.

JlyXOBHO-HPaBCTBEHHOI'0 BOCTIMTAHMSA:

OCO3HAaHMEM JYXOBHBIX IIEHHOCTEH pOCCHIHCKOro Hapoaa; c(pOpMHUPOBAHHOCTHIO
HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO MOBEACHMS, CBA3AHHOIO C MPAKTUYECKUM IPUMEHEHUEM
JOCTHKCHUM HAYKH MU JEATENBHOCTBIO YYEHOIO; OCO3HAHMEM JIMYHOTO BKJIAJa B IIOCTPOCHHE
YCTONYHMBOTO OyIYIIETO.

JcTeTHYecKoe BOCIIUTaHue:

JCTETUYECKUM  OTHOLIEHHWEM K  MHpPYy, BKJIIOYas 3CTETUKY  MaTEeMaTHYECKHX
3aKOHOMEPHOCTEW, OOBEKTOB, 3ajad, pELICHUH, PpacCyXIEHHUH; BOCHPUUMYHBOCTHIO K
MaTeMaTHYECKHM aclleKTaM pa3IMYHbIX BHI0B UCKYCCTBA.

Pusuyeckoe BOCIIUTAHHE:

c(OpPMUPOBAHHOCTBIO YMEHMsI TPUMEHATh MaTE€MaTUYEeCKHE 3HAaHUS B MHTEpecax
310pOBOr0 U 0e30macHOro odpa3a *U3HH, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 3/10POBBIO
(3m0poBoe mUTaHuE, cOATAHCUPOBAHHBIA PEXUM 3aHATHHA M OTIbIXa, peryispHas pusnueckas
aKTUBHOCTb); (PU3UUYECKOTO COBEPUICHCTBOBAHUS, MPH 3aHATHSIX CIOPTUBHO-037I0POBUTEILHON
JESATENBHOCTBIO.

TpyaoBoe BociuTanue:

TFOTOBHOCTBIO K TPYAY, OCO3HAHHUEM LEHHOCTU TPYAOIIOOMS; MHTEPECOM K pPa3InYHBbIM
cepaM npohecCHOHAIBHON J1eATEIbHOCTH, CBSI3aHHBIM C MAaTEeMAaTHKON U €€ NMPHIIOKEHUSIMH,
YMEHHUEM COBEpILATh OCO3HAHHBIN BBIOOP OyayIiel nmpodeccuu 1 peaan30BbIBaTh COOCTBEHHBIC
KU3HEHHBIE IUIaHBI; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTHYECKOMY OOpa30BaHMIO H
caM00Opa30BaHUI0 Ha MPOTSIKEHUU BCEl JKU3HU; TOTOBHOCTBIO K AaKTHBHOMY Y4YacTHIO B
pELIeHNH IPAKTUYECKHX 3a]ja4 MaTeEMaTHUECKON HallpaBIEHHOCTH.

JIKOJIOTHYeCKOoe BOCIIUTaHue:

c(OPMHPOBAHHOCTBIO HKOJOTMUECKOW KYyJIbTYpbI, MOHMMAHHEM BIMSHUS COLUAIBHO-
SKOHOMMYECKUX TPOLIECCOB Ha COCTOSIHUE MPUPOJHOW M COLMANBbHOM Cpeibl, OCO3HAaHHWEM
r00agbHOTO  XapakTepa SKOJOIMUYECKMX IpoOjieM; OpUEeHTaluued Ha  [pUMEHEHHE
MaTeMaTUYECKUX 3HAHMM IS pelleHus 3aad B 00JacTH OKPYKAIOLIEH CpeJibl, MJIaHUPOBAaHUS
MOCTYIIKOB M OLEHKU UX BO3MOXHBIX IOCJIEICTBUN JJI1 OKPYKAIOIIEH Cpeibl.

LleHHOCTH HAYYHOI0 O3HAHUSA:



c(OPMHPOBAHHOCTBIO MHUPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs HAYKW M OOLIECTBEHHOW MPAKTUKH, MOHUMAaHHEM MaTeMaTHYEeCKOW HAyKH KakK Cepsbl
YEJIOBEYECKOU JESATEIBHOCTH, ITAIIOB €€ Pa3BUTUSA U 3HAYMMOCTH JJIS Pa3BUTUS LMBUIM3ALUMY;
OBJIAJICHUEM SI3BIKOM MAaT€MAaTHKU U MAaTEMaTU4YECKOW KYyJIbTypOH KAaK CPEACTBOM IIO3HAHUSA
MHpa; TOTOBHOCTBIO OCYHIECTBJIATH NPOCKTHYIO M HCCIEAOBATEIBCKYIO JIESITENBHOCTD
MHJIUBHUYaJIbHO U B IPYIIIIE.

METAIIPEJMETHBIE PE3YJIbTATbBI

MeTtanpeamMeTHbIe pe3yIbTaThl OCBOEHUS POrpaMMBbl yueOHOTo npeameTa «MaremaTrukay
XapakTepu3yloTCs  OBJIAJCHHUEM  YHHBEPCAIbHBIMU  HO3HABAMETbHBIMU  OeliCBUIMU,
VHUBEPCANbHLIMY — KOMMYHUKAMUBHBIMU — OCUCMBUAMY, — YHUBEPCATbHbIMU — Pe2yaAMUEHbIMU
OelicmeUusIMuU.

1) Ynusepcanvrnvie nosnasamenvhsle oeticmaus, obecneuugarom Gopmuposarue 6a308vix
KOCHUMUBHBIX NPOYECcco8 00yuarowmuxcs (0ceoeHue mMemooos NO3HAHUSL OKPYHCAIOWe20 Mupa;
npuMeHeHUe 102UYeCKUX, UCCIe008ameNbCKUX Onepayull, ymeHutl pabomams ¢ ungopmayueti).

ba3oBble JlorHyecKue 1ecTBUA:

® BBIIBISTH M XapaKTEPU30BaTh CYIIECTBEHHbIC NMPU3HAKM MAaTEMAaTHUYECKUX OOBEKTOB,
MOHSITHIA, OTHOIIEHUN MEXAY TOHATUSMU; (OPMYIUPOBATH OIMPEACIICHUS TOHSATHH;
YCTaHaBJIMBATh CYIIECTBEHHBII MPU3HAK KJIacCU(pUKALUU, OCHOBAHUS JJIs1 0000IIeHUs
¥ CpaBHEHHUS, KPUTEPUHU TIPOBOIUMOTO aHAN3a;

® BOCIPUHHMATH, (HOPMYIHPOBATh U MPEOOPa3OBBIBATH CY)KICHHS: YTBEPAUTEIBHBIC U
OTpUIaTeNbHbIC, EAMHIUYHBIC, YACTHBIE U OOIINE; YCIOBHBIC,

® BBIIBIIITH MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M M IPOTHBOPEYHS B (haKTax,
JAHHBIX, HAOMIOACHUSIX W YTBEPXKACHUSX; IpealiaraTb KPUTEPHUH IS BBISBICHHS
3aKOHOMEPHOCTEN U IPOTUBOPEYMIA;

® Jle7aTh BBIBOJBI C HCIIOJIb30BAHUEM 3aKOHOB JIOTUKHU, NETYKTHUBHBIX U HHIYKTUBHBIX
YMO3aKITIOYCHNH, YMO3aKIIOUCHUH 110 aHAJIOTHH;

® MPOBOJUTH CAMOCTOSITENILHO JOKA3aTeIbCTBA MATEMATHUECKUX YTBEPKACHUN (TIPsIMBbIC
U OT TMPOTHBHOTO), BBICTPAMBATH ApPTYMEHTAIMIO, TPUBOAWTH TNPUMEPBHl U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CY)KJICHUS U BBIBOBL;

e BbIOMpaTh CcHocoO pemnieHHs y4eOHOM 3ajauu (CpaBHHMBAaTh HECKOJIBKO BapHaHTOB
pelieHus, BeIOUpaTh Hanboee MOAXOASIINN C YIETOM CaMOCTOSITENIbHO BBIIEIEHHBIX
KPUTEPHUEB).

Ba3oBble nccienoBarebcKue 1eiCTBUA:

® CMONB30BaTh  BONPOCHI  KaK  MCCIENIOBATENbCKUN  MHCTPYMEHT  IO3HAHUS;
bopMyIUpOBaTh BONPOCH], (PUKCUPYIOIINUE MPOTUBOPEUHE, MPOOJIeMy, YCTaHABINBATh
UCKOMOE WU JaHHOe, (OpPMHPOBATh TUMOTE3y, APTYMEHTHUPOBATh CBOIO IO3UIHIO,
MHEHHE;

® TMPOBOJUTH CaAMOCTOSTEIBHO CIUIAHUPOBAHHBIA OSKCIEPUMEHT, HCCJEeI0OBAaHUE IIO0
YCTQHOBJICHHIO OCOOEHHOCTEH MaTeMaTH4eCKOro OOBEKTa, SBJICHUS, Ipolecca,
BBISIBJICHHIO 3aBUCUMOCTEN MEX1y 00bEKTaMHU, SIBICHUSIMHU, IPOLIECCAMU;

® CaMOCTOATENbHO (OpMyIHpOBaTh OOOOIIEHHMS ¥  BBIBOABI IO  pe3ylbTaTaMm
MPOBEEHHOT0 HAOIOCHHUSI, UCCIIEAOBAHMUS, OL[CHUBATh JOCTOBEPHOCTh MOJIYyYEHHBIX
pe3yIbTaTOB, BEIBOJOB U 0000ILEHHIA;



® [IPOrHO3UPOBATH BO3MOKHOE PAa3BUTHE MPOLIECCA, a TAK)KE BBIIBUTATH MPEIIOI0KEHUS
0 €ro Pa3BUTUHU B HOBBIX YCIIOBHSIX.

PabGora ¢ undgopmaumeii:

® BBIABIATH JACHUIUTHI WHPOPMAIINH, JAHHBIX, HEOOXOIUMBIX I OTBETa Ha BOIMPOC H
IUTS pEIIeHUs 3a1a4H;

e BBIOMpaTh WHPOPMAIMIO U3 HWCTOYHUKOB PA3NIMYHBIX THIIOB, aHAIM3UPOBATH,
CHUCTEMATH3UPOBATh U WHTEPIPETHPOBATH MHPOPMAIUIO PA3TUYHBIX BHIOB U (opm
NPECTABIICHHS,

® CTpyKTypupoBaTh HHGOpPMALUIO, TMPEACTaBIATh €€ B  pa3NUuHBIX (opMmax,
WILTIOCTPUPOBATH TPaUIeCKH;

® OIEHUBATh HAAEKHOCTh HMH(OPMAIMHM IO CAMOCTOSTENIBHO CPOPMYIHPOBAHHBIM
KPUTCPHUSIM.

2) Vhusepcanvhvie Kommynukamuenwle Oelicmsus, obecneyusarom c@Oopmupo8aHHoCmy

COYUATILHBIX HABLIKOG 00YYAIOUUXCAL.

Oo0menue:

® BOCIPHUHHMATH U POPMYIUPOBATH CYKICHHUS B COOTBETCTBUU C YCIOBUSMH U TCIISIMH
OOIIEHUS; SCHO, TOYHO, TPAMOTHO BBIPaXKAaTh CBOIO TOYKY 3PEHHS B YCTHBIX U
MUCHMEHHBIX TEKCTaX, 1aBaTh MOSCHEHUS MO XOAY PEIIeHUs 3a7a4ul, KOMMEHTUPOBATh
MIOJIy4CHHBIA PE3YIIbTaT;

e B Xoje OOCYXKIEHHs 3aJJaBaTh BOIPOCHI 110 CYIIECTBY O0CYKIAEMOM TeMBbI, TPOOIEMBI,
pemaeMoi  3aJa4yM, BBICKa3bIBaTh MWJEH, HAIEJICHHBIE HAa TIOUCK PELICHHUS;
COMOCTABJSATH CBOU CYXKIEHUS C CYXACHUSIMH JPYrMX YYaCTHUKOB JHAJIOra,
0OHapyXUBaTh PA3IMUUE U CXOJCTBO MO3HIINIA; B KOPPEKTHOU hopme GopMyTupoBaTh
pa3HoTIacusi, CBOM BO3PaKEHHUS;

® MPEACTaBIATH PE3yJbTAThl PELICHUS 3a]aud, YIKCIIEPUMEHTA, UCCIICOBAHUS, MTPOCKTA;
CaMOCTOATENIEHO BBIOMpATh (hopMaT BBICTYIUICHHS C YYETOM 3a/1ad MpPE3CHTAIH |
0COOEHHOCTEN ayAUTOPUH.

CorpyannuecTBo:

® [IOHUMaThb U HUCIOJB30BaTh MPEUMYIIECTBA KOMaHAHOW W HWHIUBUAYATbHOU pabOTHI
IpU  pelieHuH Y4eOHBIX 3ajad; MPUHUMATHh I[€1h COBMECTHOW JESITeIbHOCTH,
IUTAHUPOBATh OPTaHM3ANUI0 COBMECTHOH paboOTHI, pacmhpeneisTh BHIBI padorT,
JIOTOBapHUBaThCsA, OOCYXIaTh MPOLECC W pe3yabTaT padoThl; 0000IIaTh MHEHHUS
HECKOJIBKHX JIFOJICH;

® y4acTBOBAaTh B I'PYIIOBHIX (hopMax pabOThl (0OCYKIEHHUS, 0OMEH MHEHHH, «MO3TOBBIE
IITYPMBD» W WHBIC); BBINOJHATH CBOIO YacTh pPabOTBI W KOOPAMHHPOBATH CBOU
JNEUCTBUS C IPYTUMH WIEHaMU KOMaH/bl; OLICHUBATh KAYE€CTBO CBOETO BKJIaJa B OOIIUA
MPOIYKT MO KPUTEPHSIM, CPOPMYITHPOBAHHBIM YUaCTHUKAMU B3aHUMOJICHCTBUSI.

3) Vuueepcanvhvie pezynamusHsle oeticmaus, 0becneyusarom )opmMuposanie CMulCL08bIX

VCMAHOBOK U HCUSHEHHBIX HABbIKOG TUYHOCTU.

Camoopranusanus:

® COCTaBJIATH IJIaH, aJITOPUTM PEILIEHUS 3ajau, BBIOUPATh CIIOCOO pelIeHus ¢ yuéToM
UMEIOIINXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTUPOBATh
KOPPEKTHPOBATH BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOM MH(pOPMALIUH.

CaMOKOHTPOJIb:



e BJaJeTh HABBIKAMHM I[I03HABATEIBHON pE(PIEKCUM KaK OCO3HAHUS COBEPIIAEMBIX
JNEUCTBUI M MBICIUTENbHBIX MPOLECCOB, HX pPE3yJIbTAaTOB; BIANETh CIOCOOAMHU
CaMOITPOBEPKHU, CAMOKOHTPOJIA NIpoLEcca M Pe3ysibTaTa PElICHHUs MaTeMaTHYeCKOU
3a/1a4u;

® [pPEeABUAECTh TPYAHOCTHU, KOTOPbIE MOTYT BO3HMKHYTh IPH PEIICHUH 33a4l, BHOCUTh
KOPPEKTHBHI B JACSITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB, NaHHBIX, HANJICHHBIX
OIIMOOK, BBISIBJICHHBIX TPYAHOCTEH;

® OIICHWBAaTh COOTBETCTBHE pE3yJIbTaTa LEIH W YCIOBUSAM, OOBSCHATH TNPHUYUHBI
JOCTIKEHUSI WM HEIOCTH)KEHUS PEe3yJNbTaTOB JAESITeNbHOCTH, HAaXOIUTh OIIUOKY,
JlaBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY.

INPEIMETHBIE PE3YJIbTATbBI
10 KJIACC

OnepupoBath MOHATHIMH: TOUKA, MPSMasi, IITOCKOCTb.

[IpuMeHATh aKCMOMBI CTEPEOMETPUH M CIICICTBHS U3 HUX MPH PEUICHUN F€OMETPUIECKUX
3azad.

OnepupoBaTh TMOHATUSMU: MAPATIIEIBHOCTE W MEPHEHAMKYIIPHOCTh TMPSIMBIX U
IIJIOCKOCTEM.

KnaccuguuupoBats B3aMHOE pacroioKeHHE IPSIMbBIX U TUIOCKOCTEH B MPOCTPAHCTBE.

OnepupoBarh MOHATUSAMHU: JABYI'PAaHHBIA yrojd, TpaHd JABYIPAHHOTO yria, pedpo
JBYIPAaHHOTO YTJIa; JIMHEHHBIN yroJl IBYTPaHHOTO YTia; rpaaycHasl Mepa IByrpaHHOTO yIiia.

OnepupoBarTh MOHATHSIMHU: MHOTOTPAHHHK, BBIMTYKJIBIA U HEBBIMYKIBI MHOTOTPAaHHUK,
3JIEMEHTHI MHOTOT'PaHHUKA, IPABIIILHBI MHOTOTPaHHUK.

Pacnio3HaBaTh OCHOBHBIE BHIBI MHOTOTPAHHUKOB (MHMpaMuia; MPU3Ma, MPSMOYTOJIBHBIN
napaJienenumnen, Kyo).

KnaccuduumpoBaTh MHOTOTpaHHUKH, BBIOMpass OCHOBAaHUS Ui  KJIACCHU(DUKALUU
(BBIITYKJIbIE ¥ HEBBIMYKIbIE MHOTOTPAaHHHKH; TPABUJIbHBIE MHOTOTPAaHHHUKHU; TpPSMbIE U
HAKJIOHHBIE TIPU3MBI, TAPAJUICIICTTHIICIBI).

OnepupoBaTh NOHATHSAMHE: CEKYIIAs TNIOCKOCTh, CEYEHNUE MHOTOTPAHHUKOB.

OOBACHITH MPUHIIUIIBI IOCTPOSHUS CEUEHUH, UCIIONIb3Ysl METO/I CIIEIOB.

Ctpouth ceueHuss MHOTOTPAHHUKOB METOJIOM CJI€JIOB, BBITIONHSTH (BBIHOCHBIC) TUIOCKHE
YEPTEKU U3 PUCYHKOB MTPOCTHIX OOBEMHBIX (PUTYP: BUI CBEPXY, COOKY, CHU3Y.

Pematp 3amaun Ha HaxOXACHHE TEOMETPUYECKHMX BEIMYMH 10 oOpaslaM WIu
QITOPUTMaM, TPHUMEHSS HW3BECTHbIC AHAIMTHYECKHE METOJABl TPU PEHICHWH CTaHAapTHBIX
MaTeMaTUYeCKHX 3a]ady Ha BBIUYMCJICHHE PACCTOSIHUM MEXAYy ABYMS TOUKAMH, OT TOYKH JI0
MPSIMOM, OT TOYKHU J0 TUIOCKOCTH, MEKAY CKPEIIUBAOIIUMUCS MPSIMBIMHU.

Pemmrate 3amaum Ha HaxXOXIEHHE TEOMETPUYECKHX BEIMYMH 10 o0pa3laMm HIu
aNropuT™MaM, NPUMEHSS HW3BECTHbIE aHAaJUTHYECKUE METOIbl TMPHU PEUIeHHH CTaHIapTHBIX
MaTeMaTUYeCKUX 3a7[a4 Ha BBIYHMCICHUE YIJIOB MEXAY CKPEUIUBAIOIIUMUCS TPSIMBIMH, MEXKIY
MPSIMOH U TUTOCKOCTBIO, MEXK/TY TUIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.

Boruncnsate 00bEMBI U TUIOMIAIA TOBEPXHOCTEH MHOTOTPAaHHHUKOB (MIpU3Ma, THpaMua) ¢
MpUMEHEHHEM (OPMYII; BBIYUCIATH COOTHOIICHHUS MEXAY IUIOMAASMUA TOBEPXHOCTEH,
00BEMaMHU TIOTOOHBIX MHOTOT'PAaHHHUKOB.



OnepupoBaTh TMOHITUSAMHU: CHMMETPUS B MPOCTPAHCTBE, IIEHTP, OChb M IUIOCKOCTh
CUMMETPUH; LEHTP, OCh U IUNIOCKOCTh CHMMETPUU (DUTYPBHI.

H3Biekath, mpeoOpa3oBbIBaTh U HHTEPIPETUPOBATH MHOOPMAIIUIO O MPOCTPAHCTBEHHBIX
reOMETPUYECKUX (PUrypax, MPEACTABICHHYIO Ha YePTeKaX U PUCYHKAX.

[IpumensaTy reomerpuueckue (axkThl Ui pEIIeHUs CTEPEeOMETPUYECKUX  3ajad,
MPEANOJIAraloIiX HECKOIBKO IAroB pEIIeHHs, €CIU YCIOBUS NMPUMEHEHHS 3alaHbl B SIBHOM
dopme.

[IpumeHATs mpocTellne NPOrpaMMHBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHHUKAIIMOHHBIE
CHCTEMBI [TPU PEIICHUH CTEPEOMETPHUYUCCKHX 3a/1ad.

IIpuBoauTe mpUMEPBI MATEMAaTHYECKUX 3aKOHOMEPHOCTEH B IPUPOAEC U KU3HU,
pacro3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPUH B HCKYCCTBE.

[IpuMeHSTh TMONyYEeHHBIC 3HAHUS Ha MPAKTHKE: aHAJIM3UPOBATH pPEAJIbHBIC CUTYallud U
IPHUMCHATH HN3YUCHHBIC IIOHATUA B mnmponecce IIOHUCKa peIICHUA MaTreMaTN4YCCKN
cOpMyTHPOBAHHOM TPOOIIEMBI, MOJCIUPOBATh pEabHBIC CHTYaIllMd Ha S3bIKE T'€OMETpPHUH,
HUCcCIea0BaTh NOCTPOCHHLIC MOJCIN C HCIOJB30BAHUEM TI'COMCTPHUYCCKUX HOHATUHN U TCOPEM,
arrapara anre6pbl; peaTh NPAKTHYCCKUC 3ada4u, CBA3aHHBIC C HAXOXIACHUCM I'COMETPHUICCKUX
BCJINYHH.

11 KUIIACC

OnepupoBatb TOHSTHSIMH UITMHAPUYECKast MOBEPXHOCTH, oOpazyrorue
LHWINHAPUYECKOHN MOBEPXHOCTH; LIMIMHP; KOHUYECKasi TOBEPXHOCTh, 00pa3yIolne KOHNUECKOM
MMOBEPXHOCTH, KOHYC; ChepuyecKasi IOBEPXHOCTb.

Pacno3naBats Tena BpaiieHus (IIWIMHAP, KOHYC, cepa u mmap).

OOBACHATH CIIOCOOBI MOTYYESHHUS TEJT BPALLCHHUS.

KnaccudunmpoBaTs B3aMHOE pacroyioxkeHue chepbl U MITOCKOCTH.

OnepupoBarh MOHSATUSMU: IIAPOBOM CETMEHT, OCHOBAaHUE CETMEHTA, BHICOTA CErMEHTa;
IIapOBOIi CJIOH, OCHOBAaHHUE LIAPOBOTO CIIOS, BBICOTA MIAPOBOTO CJIOS; IIAPOBOM CEKTOP.

Bbrauciate 00bEMBI M TUTOIIAAM TTOBEPXHOCTEH TeJ BpAlllEHUs, TEOMETPUICCKUAX TN C
pUMEHEeHHEM (HOpMYIL.

OnepupoBarh MOHATHUSAMHU: MHOTOTPAHHHK, BIHCAHHBIA B Cepy W OIMCAHHBIA OKOJO
cdepsr; chepa, BIUCaHHAS B MHOTOTPAHHUK HITH TEJIO BPAICHUS.

BBIYHCIATE COOTHOIICHHUST MEXKAY TUIOMIAISIMHU TMOBEPXHOCTEH M 00BbEMaMU TOIOOHBIX
TEJL.

N3o0paxaTh u3yyaemble (UTYpHI OT PYKH U C TPUMEHEHHEM MPOCTBIX UYEPTEKHBIX
WHCTPYMEHTOB.

BrImoyTHITE (BBIHOCHBIC) INIOCKHAE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYD: BU
CBEpXY, COOKY, CHU3Y; CTPOUTH CEYECHUS TeJl BpaIleHus.

W3BnexaTh, HHTEPIPETUPOBATh U MPEOOPa30BBIBATE WHPOPMALIUIO O MPOCTPAHCTBEHHBIX
reOMETPUIECKUX (PUTypax, MPECTABICHHYIO Ha YePTEeKaX U PUCYHKAX.

OnepupoBath MOHITHEM BEKTOP B MPOCTPAHCTBE.

BBITIOTHATE TEWCTBUS CIIOXKECHHSI BEKTOPOB, BEIYUTAHUS BEKTOPOB M YMHOXKEHHUS BEKTOPA
Ha YUCII0, OOBSCHSITh, KAKUMH CBOHCTBaMHU OHU 00JIAIAIO0T.

[TpuMeHsTh TpaBUIIO apauIeIenue/a.



OnepupoBarh MOHSATUSMHU: JCKAPTOBHI KOOPAMHATHI B MPOCTPAHCTBE, BEKTOP, MOIYIb
BEKTOpa, PABEHCTBO BEKTOPOB, KOOPJHMHATHI BEKTOPa, Yroll MEXIY BEKTOpPaMH, CKAIIPHOE
MIPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIC M KOMIUIAHAPHBIC BEKTOPBI.

HaxoauTh cymMMy BEKTOPOB M IIPOU3BEJIEHUE BEKTOpA HA YMCIIO, YTOJI MEXIY BEKTOPaMH,
CKaJIIPHOE TIPOU3BEICHUE, PACKIIAIBIBATH BEKTOP TI0 JBYM HEKOJUTHHEAPHBIM BEKTOPAM.

3anaBaTh IUIOCKOCTh YPAaBHEHUEM B JICKApPTOBOM CHCTEME KOOP/IMHAT.

[MpumensTe reomerpuueckne (akThl IS PEIICHUS CTEPEOMETPUUYECKUX — 3ajad,
MIPEIMOJIATAIONINX HECKOJIBKO IIIArOB PEMICHUS, €CJIM YCJIOBUS NPUMEHEHHUS 3aJIaHbl B SIBHOU
dhopwme.

Pemath mpocreiinme reoMeTpuyecKre 3a1aud Ha MPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO
MeTOJIa.

Pematp 3amaun Ha J0Ka3aTeNbCTBO MATEMATHUYECKHX OTHOIICHMA W HAaXOXICHHE
T€OMETPUYECKHUX BEIUYHH 110 00pa3laM WIH aJIrOPUTMaM, MPUMEHSSI U3BECTHBIC METOIBI TPU
pEIICHUH CTAaHIAPTHBIX MATEMATHYCCKHX 3a/1a4.

[IpuMmeHsTh TpOCTEHne MPOrpaMMHBIE CPEACTBA M JIIEKTPOHHO-KOMMYHUKAIIMOHHBIC
CUCTEMBI TIPH PEIICHUU CTEPEOMETPUICCKHX 3a]1a4.

[lpuBoaMTH, TpPUMEpPHl MATEMATUYECKHX 3aKOHOMEPHOCTEH B TPHPOJAE H IKH3HH,
pacno3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE.

[TpuMeHSTh TOTyYeHHBIC 3HAHUS HA MPAKTUKE: aHAIM3WPOBATh PEANbHBIC CUTYAIlUU U
MPUMEHITh U3YYEHHbIE TIOHATHUA B TMpollecce TOWCKAa  pelIeHHs  MaTeMaTHYeCKd
c(hOpMYyITUPOBAHHON MPOOJIEMBI, MOJCIMPOBATh peabHBIC CHUTYAIlMH Ha S3bIKE TEOMETPHH,
WCCIIEZIOBATh MMOCTPOCHHBIC MOJIEIH C WCIOJIb30BAHUEM T€OMETPUUYECKHX TOHSATHH U TEOPEM,
amnmapara anreOphl; peniaTh MPakTUIECKUE 3a/1a4H, CBSI3aHHBIC C HAXOXKICHUEM T€OMETPUUECKUX

BCJINYHH.



TEMATUYECKOE INTAHUPOBAHUE

10 KVIACC
Koan4yecTBo yacos JIeKTPOHHbIE
Ne HaumeHoBaHMe pa3iesioB U TeM (undposbie)
Kontpoabubie | IlpakTnueckue
n/n NPorpamMMmbl Bcero o0pa3oBaTe/bHbIE
padoThbI padoTsbI
pecypchl
Bbub6mmoreka [IOK
1 B 10
BEACHHE B CTCPEOMETPHIO https://m.edsoo.ru/1¢209e37
5 [IpsiMbIe ¥ IIIOCKOCTH B TPOCTPAHCTBE. 12 1 bu6mmoreka [JOK
[TapannenbHOCTh NPAMBIX U INIOCKOCTEN https://m.edsoo.ru/1c209e37
3 [lepnenquKyIsApHOCTD NPSMBIX U 12 bu6nuorexa [IOK
ILJIOCKOCTEMN https://m.edsoo.ru/1¢209e37
bu6 K
4 VYTl MeXAy NPSAMBIMU U TJIOCKOCTSIMU 10 1 hgfpg;gf:;;gz/ 1209637
bubmuoreka [JOK
M 11 1
> HOTOTPAHHHIIH https://m.edsoo.ru/1c209¢37
N bubmuorexa [JOK
6 OOBEMBI MHOTOTPAHHHKOR ? ! https://m.edsoo.ru/1¢209e37
7 [loBTOpEHME: CEeUeHMsI, pACCTOSHUS U YTJIbI 4 1 Bubmmorexa [IOK
P ' P r https://m.edsoo.ru/1¢209¢e37
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 5 0
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11 KVIACC

KoauuecTBo yacoB JIeKTPOHHBIE
HauMenoBaHue pa3aeiioB U TeM nudpoBbIe
Ne n/m P Konrpoabusie | IIpakruyeckue (mudpp )
MPOrpaMMbI Bcero o0pa3zoBaTeJibHbIE
padoTbI padoThI
pecypcbl
bu6mmoreka [IOK
1 T 12
©J1a BpateHuA https://m.edsoo.ru/1¢209e37
bubmuorexa [IOK
2 é 1
ObnEmbi Ten > https://m.edsoo.ru/1¢209¢e37
3 BekTopbl 1 KOOpIMHATEI B IPOCTPAHCTBE 10 1 Bubmorexa IIOK
P P poctp https://m.edsoo.ru/1¢209e37
4 [ToBTOpenue, 06001IIEHNE, 7 | bu6nuorexa [IOK
cCUCTEMaTHU3alUs 3HAaHUI https://m.edsoo.ru/1¢209¢e37
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 3 0
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HNOYPOYHOE IIVTAHUPOBAHHUE

10 KVIACC
Kosan4vecTBo 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Kontpoabnbie | IlpakTnyeckue
n/n Bcero u3yuyeHusi | oOpa3oBaTeibHbIE
padoTsI padoTsbI
pecypchl
OCHOBHBIE TOHSITHUSI CTEPEOMETPHUU:
TOYKA, IpsiMasi, IIIOCKOCTb,
npocTtpanctBo. [IpaBuna
1 M300paKeHUsI Ha PUCYHKAX: 1 Bubmmorexa [IOK
p preyd o https://m.edsoo.ru/aecc77cd
HU300paKeHUSI TUIOCKOCTEH,
napasuiebHBIX MPSAMBIX (OTPE3KOB),
cepenHbI OTPE3Ka
[Tonsarus: nepecekaronuecs
2 IUIOCKOCTH, IIEpECEKAIOIIHECS IIPsIMasT 1 bubnmorexa LHOK
> TI°P p https://m.eds00.ru/2d8a9¢99
U TJIOCKOCTh
[Tonsatus: nepecekaronmecs
3 TUIOCKOCTH, MepPEeCEeKaIoIecs npsmas 1 bubmmorexa [IOK
> 116P P https://m.edsoo.ru/db685¢73
U TUIOCKOCTD
3HAKOMCTBO C MHOT'OTpaHHHUKaMH,

4 n300pa’keHrue MHOTOIPaHHUKOB Ha | bu6nuoreka [IOK
pPUCYHKaX, Ha IPOEKLMOHHBIX https://m.edsoo.ru/a63959ed
yepTrexax
HavanbHbie cBenneHus o kyoe u

5 OUpaMHUIE, UX Pa3BEPTKHU U MOJEIHN 1 bubmnorexa [IOK

P > X paspep ' https://m.edsoo0.ru/b30dff38
CeueHuss MHOTOTPAaHHUKOB
but6mmoreka [IOK
6 HauanpHbie cBesieHus 0 KyOe u 1
A Y https://m_edsoo.ru/3d8fd32
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nupaMujie, X pa3BEPTKU U MOJIEIH.
CeueHust MHOTOTPAaHHUKOB

[TousTue 00 aKCMOMATUYECKOM

7 IIOCTPOECHUH CTEPEOMETPHUN:; AKCHOMEI bubmorexa HOK
p p pHH: https://m.edsoo.ru/Occ5cédfe
CTEPEOMETPUH U CJICACTBUS U3 HUX
ITousiTrie 00 aKCMOMATHYECKOM
8 IIOCTPOECHUU CTEPEOMETPUU: AKCHUOMBI bubnnorexa [IOK
p p TpHuH: https://m.edsoo0.1u/239¢8cb4
CTEPEOMETPUHU U CIICACTBUS U3 HUX
IMousarue 06 akKCHOMAaTUYECKOM
9 HOCTPOEHUH CTEPEOMETPHUN: AaKCHOMEI bubmmorexa [OK
p p ThHH: https://m.edso0.1u/65¢6b106
CTEPEOMETPUHU U CIICACTBUS U3 HUX
ITousarre 06 aKCHOMATUYECKOM
10 IMOCTPOECHUH CTEPEOMETPUH: AKCHUOMBI bubmmorexa [IOK
P PEOMETPHH: hitps://m.edsoo.ru/258c245
CTEPEOMETPUH U CIIEACTBUS U3 HUX
B3anMHOe pacnioniokeHue NpsMbIX B
1 IIPOCTPAHCTBE: NIepeCeKarouecs, bu6nunorexa [IOK
MapauleabHble U CKPEIUBAIOIIUECS https://m.edsoo.ru/1a252016
psiMbIe
[TapaniaenbHOCTh NPAMBIX U
MJIOCKOCTEH B MPOCTPAHCTRBE:
12 napajieyIbHbIE IPAMEIE B Bubmorexa IIOK
p p . https://m.edsoo.ru/93ad36b3
MIPOCTPAHCTBE; NapaAIICIIBHOCTD TPEX
MPSMBIX
[TapannenbHOCTh NPAMBIX U
13 IJIOCKOCTEN B TPOCTPAHCTBE: bu6mmoreka [IOK
IlapajuienbHOCTB IPSMOU U https://m.edsoo.ru/eeld19b9
IIOCKOCTH
but6mmoreka [IOK
14 VYriisl ¢ COHaNPaBIEHHBIMA

https://m.edsoo.ru/9f4071b9
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CTOpOHaMH

15 Yron mexay npsiMbIMU B bu6mmoreka [JOK
[IPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 Yron mexay npsiMbIMU B bubnuorexa [JOK
MPOCTPAHCTBE https://m.edsoo.ru/2935a9a0
17 [TapaytenpHOCTh MIIOCKOCTEN: bubnuorexa [IOK
rapasuieabHbIe INIOCKOCTH https://m.edsoo.ru/2e18f255
18 CaoiicTBa napauiesIbHbIX MJIOCKOCTEH bubmorexa OK
P https://m.edso0.ru/e504d656
[Ipocreiimme MpocTpaHCTBEHHBIE
19 (GuUrypsl Ha MJIOCKOCTH: TETPA Bubnroreka LIOK
P + TCTPASAP, https://m.edsoo.ru/4a28dc02
KyO, mapaJiienenumne;y
but6mmoreka [IOK
20 I1 7
OCTPOCHHE CEaCHIH https://m.edsoo.ru/1d434d0f
but6mmoreka [IOK
21 ITocTpoenune ceuenui
TPOCHHE CEACHIM https://m.edsoo.ru/ec26feSd
KonTponbhas pabota mo Teme
2 "[IpsiMbIe U TIIOCKOCTH B bubmorexa [LIOK
npoctpaHcTie. [lapamienbHOCTh https://m.edsoo.ru/9a0a9%e56
IPSIMBIX U IJIOCKOCTEH"
[leprieHIUKYASAPHOCTD NPAMOUN U
23 HJ'I(F))CKOCI”[[I/I'}II'IC pHeH UK E)m HBIE bubmmorexa LIOK
 CPHICHIHIYIAD https://m.edsoo.ru/b19f6a5d
MPsIMBIE B IPOCTPAHCTBE
24 [Ipsimble mapanienbHbe U bu6nmnoreka [IOK
MEPIEHIUKYIIAPHBIE K INIOCKOCTH https://m.edsoo.ru/0ac11¢c95
75 IIpsimble nmapaiiensbHbie U bu6muoreka [IOK
MEPIEHINKYISIPHBIE K TNIOCKOCTH https://m.edsoo.ru/ba545966
26 [Ipu3Hak nepneHIuKyIIpHOCTH bubmuorexa [JOK
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HpHMOﬁ " IIJIOCKOCTHU

https://m.edsoo.ru/f85bfc46

IIpu3Hak neprneHIuKyIIpHOCTH

bubmuorexa [JOK

27
MPSMON U TNIOCKOCTH https://m.edsoo0.ru/79165d15
73 Teopema o npsimoit bu6muoreka [IOK
MEePHEHAUKYJIPHOHN TIOCKOCTH https://m.eds00.1ru/635c¢5087
29 Teopema o mpsimoit bubnuorexa [IOK
NEPIEHIUKYIIIPHON IUIOCKOCTH https://m.edsoo.ru/bd37458
30 Teopema o nmpsimoit bubmmorexa [LIOK
MEePIECHANKYJISIPHOMN MIIOCKOCTH https://m.edsoo.ru/7d18834b
[lepnienaAMKYIISIp ¥ HAKJIIOHHBIE:
31 achO;IHHeYOT F[)O‘-IKI/I 0 TUIOCKOCTH bubmmorexa [IOK
p f[ ’ https://m.edsoo.ru/33¢c477d3
paccTosiHue OT NMPSIMOM A0 MIIOCKOCTH
[lepnenaAnKYISIp ¥ HAKIIOHHBIE:
32 a(f)CTO}IHI/IGYOT IT)OIH(I/I 0 IUIOCKOCTH bubmmorexa HOK
p f[ ’ https://m.edsoo.ru/66fefadd
paccTosiHue OT MPSIMOM 10 TJIOCKOCTH
[lepnenANKYISIp U HAKIIOHHBIE:
33 a(i:TO}IHI/IGYOT IT)OIIKI/I 0 IUTIOCKOCTH bubmorexa HOK
p ? ’ https://m.edsoo.ru/a5b7b8e3
paccTosiHue OT NMPSMOM A0 MJIOCKOCTH
[lepnenanKyIIsIp ¥ HAKJIOHHBIE:
34 a(f)CTOSIHI/IeyOT iOI-IKI/I 0 TUTOCKOCTH bubmmorexa [IOK
p f[ ’ https://m.edsoo.ru/dbee22bc
paccTosiHue OT MPSIMOM A0 MIIOCKOCTH
35 VYTI1Bl B IPOCTPAHCTBE: YTOJ MEXIY bu6nmoreka [IOK
MPSMON U MIIOCKOCTHIO https://m.edsoo.ru/6b61b2b4
16 JIByrpaHHBIN yroJl, TMHEHHBIA yIrOJ bu6nuoreka [IOK
JBYIPaHHOIO yrjia https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHBIN yroJI, TMHEHHBIA yTroJ bu6mmoreka [JOK
JIBYTPAHHOIO yrjia https://m.edsoo.ru/c7¢777ed
38 [lepneHAMKYISIPHOCTD TIIIOCKOCTEH: bu6mmoreka [JOK



https://m.edsoo.ru/f85bfc46
https://m.edsoo.ru/79165d15
https://m.edsoo.ru/635c5087
https://m.edsoo.ru/bd3745f8
https://m.edsoo.ru/7d18834b
https://m.edsoo.ru/33c477d3
https://m.edsoo.ru/66fefadd
https://m.edsoo.ru/a5b7b8e3
https://m.edsoo.ru/dbee22bc
https://m.edsoo.ru/6b61b2b4
https://m.edsoo.ru/5fa0b3ce
https://m.edsoo.ru/c7c777ed

MPU3HAK NEPIEHIUKYISIPHOCTH IBYX
IJIOCKOCTEN

https://m.edsoo.ru/ec3e2da3

IlepnesAMKYISIPHOCTD IIIIOCKOCTEM:

39 MPU3HAK NEPIEHAUKYIIPHOCTH JIBYX bubmmorexa LOK
. https://m.edsoo.ru/ed9e2a8e
IJIOCKOCTEMN
[lepnenaAKyISIPHOCTD MIIOCKOCTEM:
40 HpII/I)?;HaK HegHefIIII/IKyJIﬂpHOCTI/I JBYX bubmorexa LIOK
. https://m.edsoo.ru/ba75dc57
IJIOCKOCTEN
41 TeopeMa o TpEX mepHeHAUKYIsApax bubmmorexa [IOK
https://m.edsoo.ru/e4972cdc
42 Teopema o TpEX nmepneHAUKYISPAX bubamorexa [HOK
https://m.edsoo.ru/52188a7d
43 Teopema o TpEX nmepneHANKYIAPAX bubmmorexa LIOK
https://m.eds00.1u/91246736
KonTponbhas pabota no temam
44 "TleprnieH IUKYIAPHOCTD MPSIMBIX U bu6nuorexa [IOK
iockocteil" u "Vl Mexay https://m.edsoo.ru/5b971ef3
MPSIMBIMU U TUIOCKOCTAMM"
[loHsiTHE MHOTOI'PAHHUKA, OCHOBHBIE
3JIEMEHTHI MHOT'OTDAHHUKA,
45 BBITTYKJIbIE U HEBBITTYKJIbIC Bubamorexa [OK
. https://m.edsoo.ru/2d24¢873
MHOT'OTPaHHUKHU; pa3BEPTKA
MHOT'OrpaHHUKa
[Ipu3ma: n-yronbHas npu3Ma; rpaHu U
46 OCHOBAHUSI MIPU3MBI; TIpsiMast U bu6mmoreka [IOK
HaKJIOHHAs IPU3MBbI; OOKOBas U https://m.edsoo.ru/b4ad63ad
MIOJIHASI TOBEPXHOCTh MPHU3MBbI
47 [Tapannenenunen, NpsAMOYTrOIbHBINA bu6mmoreka [JOK

napauiCICnmIca u €ro CBOMCTBA

https://m.edsoo0.ru/8a7be683
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[Tupamuja: n-yroipHas nupamuia,
TpaHu ¥ OCHOBAHHE IMTUPAMHU/IBI;

48 OOKOBast ¥ OJTHAS TOBEPXHOCTh bubmmorexa LIOK
. https://m.edsoo.ru/fb1cd0a5
MIMPAMHU/IbI; IPAaBUIIbHASI U yCEUEHHAS
UpaMua
IIpaBUIIBHBIE MHOTOIPAaHHUKH:
MOHSITUE MTPaBUIILHOTO

49 MHOI'OTPaHHUKA; [IPaBUJIbHAS [IpU3Ma bu6muorexa [IOK
Y NIPaBWIbHAS IUPAMUJA; [IPABUIIbHAS https://m.edsoo.ru/074c8865
TpeyrojbpHas NupaMuza u
MIPaBUJILHBIN TETpadap; KyO
IIpencraBneHue o NpaBUIBHBIX

50 MHOIOTpaHHHUKaX: OKTa’Ip, bubmmorexa LOK

https://m.edsoo.ru/a0fddSbf
JOZIEKAdIP U UKOCAdIP.
CuMMeTpust B IPOCTPAHCTBE:
CUMMETpPHUS OTHOCUTENIBHO TOUKH,

51 IPSIMOM, TNIOCKOCTH. DJIEMEHTBI bu6nuorexa [IOK
CHUMMETPUU B IUPAMULAX, https://m.edsoo.ru/b9e777d9
napajuieJIeUIeax, IPaBUIbHbBIX
MHOTOTPaHHUKAX
Beruncnenue 351eMeHTOB

52 MHOT'OT'PaHHHUKOB: p&0Opa, IuaroHau, bubmmorexa LOK

https://m.edsoo.ru/6¢cdbecef
YTIIBI
[Tnomaas GOKOBOM MOBEPXHOCTH U
ITOJIHOW ITOBEPXHOCTHU IIPSIMOM
53 MIPU3MBI, TUIOIIAh OCHOBAHHUI, bubmnorexa [IOK
. https://m.edsoo.1ru/37d84157
TeopemMa 0 OOKOBO MOBEPXHOCTH
MPSMON MPU3MBI
54 [Tnomaas GOKOBOM MOBEPXHOCTH U but6mmoreka [IOK
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IMOBEPXHOCTHU HpaBHHBHOﬁ

MHPaMHU/IbI, TEOPEMa O MJIOIIAIN
OOKOBOI TOBEPXHOCTH YCEUEHHOMH

https://m.edsoo.ru/5603e30b

MTUPAMHU/TBI
55 KonTponbhas pabota no teme bu6mmoreka [JOK
"MHororpaHHuku" https://m.edsoo.ru/a95f5c04
. bu6mmoreka [JOK
I1
36 OHATHE 00 00bEMe https://m.edsoo.ru/7ad0020b
N bubmuorexa [JOK
> OObEM mHpami AL https:/m.edsoo.ru/235171b3
N but6mmoreka [IOK
58 06
PEM THPAMHAR https://m.edsoo.ru/fA7dfefd
N bubmuorexa [IOK
>9 O6bEM mipami b https://m.eds00.1u/79¢10312
N bubmuorexa [JOK
60 06
M THPAMITIB! https://m.edsoo.ru/2faadc3f
. bu6mmoreka [JOK
1
6 OOBEM mpu3MEI https://m.edso0.ru/79853608
N bubmuorexa [IOK
62
OOBEM mpu3sMEL https://m.edsoo.ru/1e053890
N but6mmoreka [IOK
63 06
HEM TPH3MBL https://m.edsoo.ru/482d3f51
64 Konrponbnas pabora o Teme bu6nuoreka [IOK
"O6BEMBI MHOTOI'PaHHUKOB" https://m.edso0.ru/28a6573¢
[ToBTOpeHmE, 0600IIEHNE
65 CHCTeMaTH3allNs 3HAHUH. bubmuorexa [JOK

[TocTpoeHue ceueHui B
MHOT'OI'paHHUKC

https://m.edsoo.ru/098bedad
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[ToBTOpeHme, 06001IIEHNE
cUcTeMaTH3aIus 3HaHUI.

66 BoIunciieHne pacCTOSHUIN: MEXTY 1 bu6muoreka [IOK
JBYMsI TOYKaMH, OT TOYKH 0 NIPSIMOH, https://m.edsoo.ru/f7792ba9
OT TOYKH JI0 MJIOCKOCTH, MEKIY
CKpEIIMBAIOIIMMHUCS MPSIMBIMH
bubmuoreka [JOK
67 HroroBas KOHTpoJIbHAs paboTa 1 hitps://m.cdsoo.rwb9146bc0
[ToBTOpenue, o600IICHNE
CUCTEMaTH3aLUs 3HAaHUM.
Beruucnenue yrios: Mex
68 CKpGHII/IBaIOHlyI/IrMI/ICSI npﬂlxilleI/I, 1 bubnmorexa [OK
N https://m.edsoo.ru/56765¢e8b
MEXy MPSIMO U IJIOCKOCTBIO,
JIBYTPaHHBIX YTJIOB, YTJIOB MEXKIY
TJIOCKOCTSIMU
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOI'PAMME
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11 KVIACC

KoanuectBo yacos JJIeKTPOHHbIE
Ne JlaTa nudpoBLie
Tema ypoka Konrtpoabubie | IlpakTuueckue bp
n/n Bceero U3yuyeHHsi | 00pa3oBaTeJIbHbIE
padoTbI padoTbI
pecypchbl
Cdepa u map: neHTp, paamnyc,
1 IUaMeTp; INIOIAAb IOBEPXHOCTH 1 bubnnorexa [IOK
P; p https://m.eds0o.ru/0341bc2b
cepsl
Biaumnoe pacnonoxenue chepsl u
but6mmoreka [IOK
2 IUIOCKOCTH; KacaTellbHas MIIOCKOCTh 1
https://m.edsoo.ru/bed12a43
K cdepe; iomaab cheps

3 N3ob6paxenue chepsl, mmapa Ha | bu6muoreka [IOK
mockocTd. CeyeHust mapa https://m.edsoo.ru/bel 572
Hununapuueckasi IOBEPXHOCTbD,

4 oOpa3zyromye MUIHHAPUIECKON i bu6mmoreka [IOK
IIOBEPXHOCTHU, OCh LIWJIMHIPUIECKON https://m.edso0o.ru/6054b8cl
MMOBEPXHOCTHU
Hununnp: ocHoBaHMS U OOKOBasI

5 MOBEPXHOCTh, 00pa3yromas u ocCh; 1 bu6nmoreka [IOK
IUIoIa s OOKOBOM M IOJHOMN https://m.edso0.ru/188f6216
MMOBEPXHOCTHU
N300paxeHne nuanHapa Ha
wiockoctu. Pa3Béprka nununapa.

6 Ceuenus mIMHIPA (TUIOCKOCTHIO 1 bubnmorexa LOK

. P ’ https://m.edsoo.ru/016e25eb
napauiebHON Win
MEePIECHIUKYISIPHOU OCH [IUIUH/IPA)
7 Konuyeckas moBepxXHOCTb 1 bubmorexa HOK
P ’ https://m.eds00.ru/c94ba09b
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o0pa3yromye KOHH4eCKON
ITOBEPXHOCTH, OCh U BEPILINHA
KOHHYECKOU ITOBEPXHOCTH

KOHyCI OCHOBAaHHC U BCpIINHA,

bubmuorexa [JOK

8 0bpasyiomas 1 0Ck; NI0MAH https://m.eds0o.ru/897dd3b2
OOKOBOM M MOJTHOW TTOBEPXHOCTH
VYceuéHnsiii KoHyC: 00pa3 ve u

9 BBICOTA; OCHOBaIZHﬁ u gOKzI:;{I bubmorexa OK

’ https://m.edsoo.ru/1468bab3
MOBEPXHOCTH
N3o6pakeHune KkoHyca Ha
IJIOCKOCTH. Pa3BépTka KoHyca.

10 Ceuenus koHyca (TUIOCKOCTHIO, bubmuorexa [JOK
rapajulelIbHON OCHOBAHMIO, U https://m.edsoo.ru/Obdelbe8
IJIOCKOCTBIO, TIPOXOASIIEH Yepes
BEpIINHY)

1 KoMOuHarwms ten BpameHus: 1 bu6mmoreka [IOK
MHOTOTPAHHHUKOB https://m.edsoo.ru/3cef10e5
MHOrorpasHHuK, ONUCaHHbINA OKOJIO

12 cthepsl; chepa, BIUCaHHAS B bu6nmoreka [IOK
MHOT'OTPaHHUK WA B TEJIO https://m.edsoo.ru/0b136158
BpaIICHUS

13 [Tonsitue 06 00bEMe. OCHOBHBIC bubmuorexa [JOK
CBOMCTBA 00BEMOB TeIl https://m.edso00.ru/26a03fb7

N but6mmoreka [IOK
14 OOBEM HHIHHApa, KOHYCa https://m.edsoo.ru/5513d87b
N bubmuorexa [IOK
15 O6bew wapa i niowmazs chepet https://m.edsoo.ru/d189bde2
16 [TomoGHBIC TENa B IPOCTPAHCTBE. bubmorexa OK

https://m.edsoo.ru/810cfleb
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CoOTHOIIEHUS MEXTY TUIOIIAISTMHU
MMOBEPXHOCTEH, 00bEMaMH
MOJOOHBIX TEJ

17 KonrtpomnbHas pabota o remam bu6mmoreka [IOK
"Tena Bpamenus" u "O6bems! Ten" https://m.edsoo.ru/4a33a8ab
13 BexTop Ha M10CKOCTH U B bubnuorexa LIOK
IIPOCTPAHCTBE https://m.edsoo.ru/5caefclb
19 CnoxeHue ¥ BBIYUTAaHHUE BEKTOPOB Bubmmorera [IOK
P https://m.edso0.ru/234f089
but6mmoreka [IOK
20 YMHOkKEHUE BEKTOpa Ha YHUCIIO
MHOKCHHE BeKTopa Ha JHet https://m.edsoo.ru/dee379eb
PasnosxeHnne BekTopa 1o TpéM
21 HEKOMILJIAHAPHBIM BEKTOPaM Bubmmorexa [IOK
P pam. https://m.edsoo.ru/a28fd74e
[IpaBuno mapannenenumnena
Pemenne 3amad, CBA3aHHEIX C
22 MPUMEHEHUEM TIPaBUJI JEUCTBUM C bubmmorexa [IOK
P P A https://m.edsoo.ru/5a827900
BEKTOPaMH
KoopaunaTHO-BEKTOPHBII METOA
23 MIPU PEIICHUHA FEOMETPUUECKUX bubmmorexa [IOK
PP P https://m.edsoo.ru/d3alfe30
3a/1a4
IIpsimoyronbHas cucrema
24 KOOPAMHAT B IIPOCTPAHCTBE. bu6nuoreka [IOK
Koopaunats! Bextopa. [Ipocteiimue https://m.edsoo.ru/48db7058
3a/1la4y B KOOpJIMHATaX
’5 Yron Mexay BEKTOpaMH. bu6mmoreka [IOK
CkansipHo€ MpOU3BEJICHUE BEKTOPOB https://m.edsoo.ru/725effc4
2% Beluucnenue yrios Mexay bu6mmoreka [IOK

IIPAMBIMHA U INIOCKOCTAMHA

https://m.edsoo.ru/8efbe78e¢
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KonTponbhas pabora o teme

27 "BekxTopsl 1 KOOpANHATHI B 1 bubmorexa HOK
. https://m.edsoo.ru/77¢22fc5

MIPOCTPAHCTBE
[ToBTOpenwue, 060061eHNE 1

73 cucreMarusanus 3HaHuil. OCHOBHbIE 1 bu6mmoreka [JOK
¢burypsl, pakTbl, TEOPEMBI Kypca https://m.edsoo.ru/1780ba5d
TJIAHUMETPUHU
[ToBTOpenwue, 06001meHNE 1

29 cucreMartusanus 3HaHuil. OCHOBHbIE | bubnuorexa [JOK
¢dburypsl, pakTbl, TEOPEMBI Kypca https://m.edsoo.ru/078cd184
TUTAHUMETPUH
[ToBTOpeHue, 0600IICHNE U

30 cucTeMaTu3alus 3HaHui. 3ajgaun | bubnuotexa [JOK
IJIAHUMETPUU U METOJBI UX https://m.edsoo.ru/7491efe0
pelieHus
[ToBTOpeHme, 006001EeHNE 1

31 cucTeMaTu3alus 3HaHui. 3agaun | bubmuotexa [JOK
IJIAHUMETPUU U METOJBI UX https://m.edsoo.ru/4dffda97
pelieHus
[ToBTOpenue, 0600IIEHNE U

1 cucreMartusaius 3HaHuil. OCHOBHbBIE | bu6mmoreka [IOK
¢burypsl, GpakThl, TEOPEMBbI Kypca https://m.edsoo.ru/74b2ad91
CTepeoMETpUn

but6mmoreka [IOK

33 Hrorosas koHTpopHas paboTa 1 https:/m.cdsoo.rwec24dfc?

14 [ToBTOpenue, o600IICHNE U 1 Bbubmmoreka ITOK
crucTemMaTu3alus 3HaHUI https://m.edsoo.ru/f465d10e

OBILIEE KOJIMYECTBO YACOB I10 34

[TPO'PAMME
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YYEBHO-METO/IMYECKOE OBECIEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSIBATEJILHBIE YYEBHBIE MATEPHAJIBI /151 VUEHUKA

* MaremaTuka: anredpa U Hayajaa MaTeMaTHYECKOT0 aHallnu3a, reomeTpusd. ['eometpus, 10-11
kiaccel/ Atanacss JI.C., byry3oB B.®., Kagomies C.b. u np., AkiimonepHoe o0111ecTBo

«M3narensctBO «IIpocBemenue»

METOJUYECKHUE MATEPHUAJIBI VI YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH UHTEPHET






