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HOACHUTEJIBbHAA 3AIIUCKA

PabGouas mporpamma yue6HOTO Kypca «I eomeTpus» 6a30BOr0 ypoBHS sl 00yJarOIIHXCSI
10 —11 kmaccoB pa3paborana Ha ocHoBe dDeepanbHOTO rocyIapcTBEHHOIO 00pa30BaTEIbHOTO
CTaHJapTa CpeAHero ooduiero oOpa3oBaHMs, ¢ Y4ETOM COBPEMEHHBIX MHUPOBBIX TPEOOBaHUH,
NPEABABIIEMBIX K MaTeMaTH4ecKOMY OOpa30BaHMIO, M TPAAMIMHA POCCHHCKOro 0Opa3oBaHMS.
Peanmu3zanuss  mporpamMMbl  0OecneuMBaeT — OBJIAJCHHE  KIIOYEBHIMM  KOMIIETEHIHSIMH,
COCTABJISIIOIMMH OCHOBY IUIi CAMOpa3BUTUS M HETPEPBIBHOIO OOpA30BaHUs, IENOCTHOCTH
OOILEKYIBTYPHOTO, INYHOCTHOTO U TIO3HABATEIEHOTO PAa3BUTHS JIMYHOCTH 00yYarOIIIXCS.

HEJIM U3YUYEHUSA YYEBHOI'O KYPCA

BaxHocTh y4eOHOro Kypca T'e€OMETPUH Ha YpPOBHE CpeOHEro o0Imero oodpa3oBaHUs
0o0yCIIOBJIEHa MPAKTHUYECKOW 3HAYMMOCTHIO METANpEeAMETHBIX U TPEAMETHBIX pPe3yJIbTaTOB
0o0y4eHHs T€OMETPUH B HANpaBICHUU JIMYHOCTHOTO PAa3BUTHUS OOydaromuxcs, GOpMHUPOBAHUS
(YHKIIMOHAJIBHOW MaTeMaTU4YeCKOW TI'PaMOTHOCTH, HM3Yy4YEHHUS APYTrUX YYEOHBIX TUCIUIUIMH.
Pa3Bute y oOywarommxcs NOpaBUIBHBIX MPEACTABICHUN O CYIHOCTH M MPOUCXOKICHUU
reOMETPUYECKUX aOCTpaKLMii, COOTHOLICHUN PEATbHOIO U UICATIBHOI0, XapakTepe OTPaKCHHS
MaTEeMaTHUYECKON HAYKOH SIBJICHUN W IPOLIECCOB PEaIbHOIO MUPA, MECTE T€OMETPUU B CUCTEME
HayK M pOJIM MaTeMaTH4YEeCKOro MOJEIMPOBAHUS B HAyYHOM II0O3HAHMM MU B IPAKTUKE
CHOCOOCTBYET (OPMHPOBAHUIO HAYYHOT'O MHPOBO33PCHUS YyYAIIUXCA, a TaKXKe KadecTB
MBIIUICHHSI, HEOOXOIUMBIX JJIsl a1alTalliid B COBPEMEHHOM OOIIECTBE.

I'eometpust siBisieTcst OoAHMM K3 0a30BBIX IPEIMETOB Ha YPOBHE CPEIHEro OOIIero
o0Opa3oBaHusl, TaK Kak O0OECHEeYMBAET BO3MOYKHOCTb M3YyUEHHUS KaK JHUCLUUIUIMH €CTECTBEHHO-
Hay4YHOU HAINPaBJICHHOCTH, TaK U TYMaHUTAPHO.

Jlornueckoe MbIIIeHHE, (HOpMUPYEMOe MpPHU HM3YyYEHHH OOYYaIOUMMHCA MOHATHHHBIX
OCHOB T€OMETPUM M TOCTPOCHUM LIETOYKH JIOTMYECKUX YTBEPXKIECHUH B XOJ€ pelIeHUus
reOMETPUYECKHX 3a/lad, YMEHHE BBbIIBHUTaTh W OMPOBEPraTh THIOTE3bl HEMOCPEACTBEHHO
HCIIOJIB3YIOTCS TPU PEUIEHMM 3a7ad €CTECTBEHHO-HAy4YHOI'O LMKJIA, B YaCTHOCTH U3 Kypca
buzukm.

YMeHue OpUEHTUPOBATHCA B IPOCTPAHCTBE WIPAET CYIIECTBEHHYIO pPOJb BO BCEX
o0nacTsIX AesITeNbHOCTH 4YesoBeka. OpHeHTalus 4eJoBeKa BO BPEMEHM U INPOCTPAHCTBE —
HEOOXOUMOE YCIIOBHE €r0 COIMAIBHOTO OBITHSA, (hOopMa OTpaKeHUS OKPYKAIOIIETO MHDa,
yCIOBHE  YCHEIIHOIO TIO3HAHUS M aKTHUBHOTO IPeoOpa3oBaHMsA  JAEUCTBUTEIBHOCTH.
OnepupoBaHue NPOCTPAaHCTBEHHBIMU 00pa3aMu 00OBEAMHSET pa3Hble BUJIbI Y4€OHOM U TPY10BOM
NESITENbHOCTH, SBJISAETCA OJHUM U3 MPOPECCHOHATBHO BaXKHBIX KayecTB, MOATOMY aKTyaslbHa
3agada (OPMHUPOBAHUS y OOYYAIOMIMXCS MPOCTPAHCTBEHHOTO MBIIUICHUS KaK Pa3HOBUIHOCTU
00pa3HOT0 MBIIUJIEHUSI — CYIIECTBEHHOTO KOMIIOHEHTa B IIOJATOTOBKE K IPAaKTHYECKOMN
JEeSITEIbHOCTH 110 MHOTUM HaIPaBICHUSM.

Lenb ocBoeHUs IporpaMMbl yaeOHOTO Kypea «I'eomeTpusi» Ha 6a30BOM ypOBHE 00yUeHUs
— 001meo0pa3oBaTeIbHOE U OOIIEKYJIBTYPHOE DPa3BUTHE OOYYAIOIIUXCS Yepe3 00ecCIeUeHHE
BO3MOKHOCTH MPUOOPETEHUSI U UCIIOJIIb30BAHUS CUCTEMATUYECKUX I€OMETPUYECKUX 3HAHUHM U
NeHCTBUH, CTIeNM(UIHBIX TEOMETPHH, BO3MOKHOCTH YCIICITHOTO TPOIOJDKEHUST 00pa30BaHus 110
CHEIHAILHOCTSIM, HE CBSI3aHHBIM C MPUKJIAIHBIM HCIIOJIb30BAHUEM F€OMETPHH.

[Iporpamma 1o reomeTpuM Ha 0a30BOM YpOBHE NpeAHA3HAYeHa I OOYYarOLIHXCS
CpEeIHEN WIKOJIbI, HE HWCHBITHIBABIIMX 3HAUUTENBHBIX 3aTPYJAHEHUNH HAa YPOBHE OCHOBHOTO



obmiero obpaszoBanus. Takum oOpa3om, oOydaromiyecs Ha 0a30BOM YpPOBHE JOJKHBI OCBOUTH
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 riy00Ko0, €Ciii B JaJIbHEHIIEM BOZHUKHET HEOOXOJUMOCTh B T€OMETPUYECKUX 3HAHUAX B
npo¢eCcCUOHATBHOU IEATETLHOCTH.

JloCTHKEHHE 1IeJIM OCBOEHUS IIPOrpaMMbl 00€CIIeYUBAETCSl PELICHUEM COOTBETCTBYIOLIMX
3ana4d. [IpuoputeTHbIMU 3a1auaMu 0cBOeHUs Kypca «I'eomeTpun» Ha 0a30BoM ypoBHE B 10—11
KJIaccax sIBJISIOTCSA:

e (opMupoBaHHE NPEICTABICHUA O TEOMETPHUM KaK 4YacTH MHUPOBOM KYyJIbTYphl H

OCO3HAHME €€ B3aUMOCBSI3H C OKPY)KAIOIIKUM MUPOM;

e (opMupoBaHHME TPEACTABICHUS O MHOTOTPAHHUKAX M TeJlaX BpaLICHUsS Kak o
BaXHEHIINX MaTeMaTUUYECKUX MOJENSIX, MO3BOJISIOUIMX ONMUCHIBATh U U3ydaTh pa3Hble
SBJICHUSI OKPY’KAIOLIET0 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 (QopmupoBaHHE YMEHHUS ONEPUPOBATH OCHOBHBIMU MOHATHAMHM O MHOTOTPAHHUKAX M
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 MPAKTHUYECKUM COAECpKAHUEM;

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

e (opMmupoBaHue (DYHKIHMOHAIBHOW TPaMOTHOCTH, PEJICBAHTHOM T€OMETPUU: yYMEHHE
pacro3HaBaTh MPOSIBICHUS FTEOMETPUUECKUX MOHATUH, OOBEKTOB U 3aKOHOMEPHOCTEH B
peanbHBIX JKU3HEHHBIX CUTYyallUAX M NPU H3YYEHUH APYTUX YUeOHBIX IPEIMETOB,
NPOSIBJIICHUS] 3aBUCUMOCTEH M 3aKOHOMEPHOCTEH, (OpMYyIMpPOBAaTH UX Ha S3bIKE
F€OMETPUM U  CO3[aBaTh T[E€OMETPUYECKHE MOJIEIH, NPHUMEHATh OCBOCHHBIN
reOMETPUYECKUN ammaparT sl pelleHHs MpPaKTUKO-OPUEHTHPOBAHHBIX —3ajad,
UHTEPIIPETUPOBATH U OLICHUBATD [TOJIYYEHHBIE PE3YJIbTATHI.

OTInYnTENEHOM 0COOEHHOCTHIO MPOTPAMMBI SIBJISIETCSI BKJIIIOUEHHE B KYpC CTEPEOMETPUU
B HayaJlle €ero u3ydeHHs 3aJad, peIIaeMblX Ha YPOBHE WHTYUTHBHOIO TIO3HAHUS, U
onpeAeNéHHbIM 00pa3oM OpraHu3oBaHHas paboTa HaJ HHUMH, YTO CHOCOOCTBYIOT Pa3BUTHIO
JIOTMYECKOTO0 U TPOCTPAHCTBEHHOTO MBILIUICHUS, CTUMYJIUPYET HPOTEKaHWE HWHTYUTHUBHBIX
IIPOLIECCOB, MOTUBUPYET K JaJbHENIIEMY U3YUEHUIO IIPEIMETA.

[Ipennourenue oTHAaéTCs HAIVIAIHO-KOHCTPYKTHBHOMY METOJYy OOydY€Hus, TO €CTb
TEOPETUYECKHE 3HAaHUS HMEIOT B CBOEH OCHOBE UYYBCTBEHHOCTb HPEIMETHO-NPAKTHUECKOU
NEeATENbHOCTH. Pa3BUTHE INPOCTPAaHCTBEHHBIX IIPEJACTABICHUM y ydamuxcsi B Kypce
CTEpEOMETPUH MPOBOJUTCS 3a CUET peIIeHUs 3a/a4 Ha CO3JJaHUE MTPOCTPAHCTBEHHBIX 00pa30B 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 kjaccax:
«MHororpanHukn», «lIpsmble U IUIOCKOCTH B NPOCTpaHCTBE», «Tena Bpamenus», «BekTopsl u
KOOp/AMHATBI B IpOCcTpaHcTBEY. DOpMUPOBAaHUE JIOTUYECKUX YMEHUH pactpeensieTcs He TOIbKO



[0 COJAEpkKaTeNIbHbIM JIMHUSM, HO W MO TojJaM OOyueHHs Ha YpPOBHE CpEIHEro OOIIero
oOpasoBaHusl.

Conepxanue 00pa3oBaHMSA, COOTBETCTBYIOIIEE NPEAMETHBIM pPE3YJIbTaTaM OCBOCHUS
paboueil mporpaMMsl, pacpeAeaEHHBIM 110 roJjaM 00yueHHsl, CTPYKTYPUPOBAHO TaKUM 00pa3oM,
9TOOBI  OBJAJEHWE TEOMETPUYECKHMMH TOHSATHSMH W HABBIKAMH  OCYIIECTBIISIIOCH
MOCIIEZIOBATENIbHO M TIOCTYNATENbHO, C COOJIONEHHEM MpPUHIMIA HPEEeMCTBEHHOCTH, YTOOBI
HOBBIE 3HAHMA BKJIIOYAIIMCH B OOIYI0 CUCTEMY T€OMETPHUYECKUX MPEICTABICHUN 00yJYaromuxcs,
pacmupss u yriayousis e€, o0pa3yst IpOYHbIe MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOT O KYPCA B YYEBHOM IIVIAHE

Ha u3yuenne reomerpun otBoauTcs 2 yaca B Hegento B 10 kiacce u 1 yac B Henento B 11
KJIacce, BCEero 3a JiBa roja ooydenwus - 102 ydeOHbIX Jaca.



COJEPKAHUE YYEBHOTI'O KYPCA
10 KJIACC

IIpsiMble ¥ IVIOCKOCTH B IIPOCTPAHCTBE

OcHoBHBIE NOHATUS CTepeoMeTpuu. Touka, npsmasi, III0CKOCTb, MPOoCcTpaHCTBO. 1lonATHE
00 aKCMOMaTHYECKOM TIOCTPOCHUU CTEPEOMETPHH: AKCHOMBI CTEPEOMETPHHU U CIESICTBHS U3 HUX.

B3anMHOe pacrnosnoxkeHue NpsMbIX B IMPOCTPAHCTBE: MEPECEKAIOIIUECS, MTapalIeIbHbIE 1
CKpelmBamomuecs npsaMble. IlapamienpHOCTh NpPAMBIX M IUIOCKOCTEH B  IPOCTPAHCTBE:
NapajulelIbHbIE IIPSIMBIE B IIPOCTPAHCTBE; IAPAJUICIIBHOCTh TPEX MPSIMBIX; I1apaUICIBHOCTD
OPSIMOW M IIJIOCKOCTH. YTJIBI C COHAIIPABICHHBIMM CTOPOHAaMH; Yrojl MEXAy NpSAMbIMH B
npocrpancTBe.  [lapamienbHOCTE  IIOCKOCTEH:  NapajulelbHBIE  IUIOCKOCTH;  CBOMCTBA
napajuieNbHBIX TockocTeil. [Ipocreiimme npocTpancTBeHHBIE GUTYPHI Ha MFIOCKOCTH: TETPAdIP,
KyO, mapaJenenurnesi; IOCTPOCHNE CEYSHUH.

[lepneHuKyIsIpHOCTH IPSIMOM M IIJIOCKOCTH:  IIEPHIEHIUKYJSPHBIE IPSIMBIE B
IIPOCTPAHCTBE, MpsIMBIE MApAJUICNIBHBIE W MEPIEHAMKYISAPHbIE K IUIOCKOCTH, IPHU3HAK
NEPHECHINKYIAPHOCTH TPSAMOM M IUIOCKOCTH, TeopeMa O MpsAMOM NEPNEeHIUKYJIIPHOU
IJIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YrOJl MEXKIAY IPSAMOM U IIOCKOCTBIO; JABYIPAHHBIM YyIoJl,
JIMHENHBIN yroj JBYIpPaHHOro yria. llepneHaukyisp M HaKIOHHBIE: pAcCCTOSHUE OT TOYKH 110
IUIOCKOCTH, PACCTOSIHUE OT TMpsIMOH JI0 IUIOCKOCTH, MPOEKIUs (UIYpbl Ha MJIOCKOCTb.
[lepneHquKyIsIpHOCTD TUIOCKOCTEN: IPU3HAK MEPIEHAUKYISIPHOCTH IBYX IUTOCKOCTEN. Teopema
0 TPEX NEPIECHIUKYIIApaX.

MHororpaHHuKH

[lonsiTHE MHOrOrpaHHUKA, OCHOBHBIE DJJIEMEHTBI MHOIOTPAaHHUKA, BBIIYKJIbIE U
HEBBIIYKJIbIE MHOTOTPAaHHMKY; pa3BEPTKAa MHOrOrpaHHuka. [Ipuzma: N-yrosnpHas npusma; rpaHu
Y OCHOBAaHMS NMPHU3MBI; MIPsIMast U HAKJIOHHAs IPU3MBbI; OOKOBAs U MOJIHASL TIOBEPXHOCTD MPHU3MBI.
[Tapamenenunen, NpsMOYTOJIbHBIN MapajulesIeNUIes U ero cBoucrTea. Ilupamuaa: n-yromapHas
NUpaMy/ia, TpaHU M OCHOBaHME MNUPAMUAb; OOKOBas M IOJIHAs IOBEPXHOCTh MHPaMMIBL;
IpaBWIbHAas M YyCEU€HHas MNHUpamMuaa. OJIEMEHTbl NpU3Mbl W nupamuabl. [IpaBuiibHBIE
MHOTOTPAaHHUKHU: MOHATHE NPABUIBHOIO MHOIOIPDAHHMKA; IPAaBHJIbHAS IIPU3Ma W IPABWIIbHAS
NUpaMU/Ia; IpaBUIIbHAS TPEYroJjibHasi MUpaMuAa U NpaBWIbHBIN TeTpasp; KyO. [IpencraBnenue
O MpaBWIbHBIX MHOTI'OTPAHHMKAX: OKTa’Jp, AoJAeKa’Ap M ukocadap. CedeHus NpU3MBI U
MIUPAMUIBL.

CuMMeTpust B NPOCTPAHCTBE: CUMMETPHUS OTHOCUTEIBHO TOYKH, IPSIMOMW, IJIOCKOCTH.
DneMeHTBl CAMMETPUHN B TMpaMuiax, Napaieienunesax, NpaBmIbHbIX MHOTOIPaHHUKAX.

Bbluncnenue 31eMEHTOB MHOTOTPAHHUKOB: péOpa, auaroHanu, yrisl. [lnomans 6oxoBoi
IIOBEPXHOCTH U IIOJHOW IIOBEPXHOCTH IPSAMOM IIPU3MBI, IUIOLIAJb OCHOBAaHMI, Teopema o
OOKOBOM TMOBEPXHOCTU TPsIMOM mpu3mbl. [lnomaas OOKOBOM MOBEPXHOCTH M TMOBEPXHOCTHU
NPaBUIBHON MUpaMuibl, Teopema O IUIomaau yceu€éHHoil nmupamuabl. [lonstue o6 oObéMme.
O0BEM nupaMuIbl, TPU3MBIL.

[TomoOubie Tenma B mpocTtpaHcTBe. COOTHONICHHS MEXAY IUIOMIAASMU TMOBEPXHOCTEH,
00BbEMaMU OAOOHBIX Tell.

11 KJIACC

Tena Bpamenus



Hunuuapudeckas TMOBEPXHOCTb, OOpasyoliue IMJIWHAPUYECKOH MOBEPXHOCTH, OCh
LWIMHIPUYECKON noBepxHocTU. Llnnuuap: ocHoBaHMS M OOKOBasi IOBEPXHOCTh, 00pa3yromas u
OCb; IUIOIAAb OOKOBOM U MOJTHOM OBEPXHOCTH.

Konnueckass moBepxXHOCTb, 00pa3ylolue KOHMYECKOW IOBEPXHOCTH, OChb W BEpIIMHA
KOHHYecKkoi mnoBepxHocTH. KoHyc: ocHOBaHMe W BepliuMHa, oOpasyromias MW OCh; IUIONIAJ]b
OOKOBOH M TOJHOM NMOBEPXHOCTH. YCEU€HHBIN KOHYyC: 00pa3yollye U BbICOTA; OCHOBAHUSA U
OOKOBast MOBEPXHOCTb.

Cdepa u map: neHtp, paauyc, AuaMeTp; IUIOMIAJb NOBEPXHOCTH cdephl. Bianmuoe
pacroiokeHue chepbl U INIOCKOCTH; KacaTesibHas IIIOCKOCTh K cepe; IIommab chepsbl.

N300paxkeHue Ten BpalieHus Ha MII0CKOCTH. Pa3BEpTka UIMHApA U KOHYCA.

KomOuHanuu Tten BpalleHHs MU MHOTOTPAaHHUKOB. MHOTOTpaHHUK, ONHCAHHBIM OKOJIO
cdepsl; chepa, BOUCAHHAS B MHOTOTPaHHUK, UJIH TEJIO BPAIICHUS.

[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. COOTHOIIEHHS MEXAY IUIOMIAJSMU TOBEPXHOCTEM,
00BEMaMHU ITOTOOHBIX TEI.

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. Cl0KeHUE U BBIYUTAHUE BEKTOPOB. Y MHOXKEHHE
BEKTOpa Ha 4ucio. PasjoxkeHue BekTOpa MO TPEM HEKOMIUIAaHApHBIM BekTopam. IIpaBuiio
napajenenuneaa. Pemenue 3aaad, CBA3aHHBIX ¢ IPUMEHEHHUEM ITPaBWJI JEHCTBUI C BEKTOPaMHU.
[IpsamoyronbHas cucrema KoopauHat B mpocrtpaHcTBe. Koopaunatel Bektopa. IIpocreimue
3a7a4yd B KOOpAMHATaxX. YToll MexAy BeKkropamu. CKalspHOE NIPOU3BEIEHUE BEKTOPOB.
Brruncnenue yrioB Mexay OpsIMBIMH U IJIOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBIN METOJ IpPH
pelIeHnH TeOMETPUUYECKUX 3a/1a4.



INIJTAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIbTATbBI

JIu4HOCTHBIE pPE3yJabTAaThl OCBOCHHUS TpOrpaMMbl ydeOHOro mpenmera «MaremaTukay
XapaKTepU3yKTCS:

I'paxxnanckoe BocmuTaHue:

c(hOpMUPOBAHHOCTBIO TPAXKAAHCKOW TMO3UIMM OOyYaromerocs Kak akTUBHOTO |
OTBETCTBEHHOT'0 YJIEHA POCCHUICKOr0 OO0IeCTBa, MPEACTaBICHUEM O MAaTEMAaTHUYECKUX OCHOBAX
(OYHKIIMOHUPOBAHHS PA3IUYHBIX CTPYKTYp, SIBICHUH, NPOIEAYp TPakIaHCKOTO OOIecTBa
(BBIOOpBI, OMPOCHl U Tp.), YMEHHEM B3aUMOJEHCTBOBATH C COLMAJIBHBIMA HHCTUTYTaMHU B
COOTBETCTBHUH C UX PYHKIHUSIMH U HAa3HAYCHUEM.

IMaTpuoTHyeckoe BOCIMTAHUE:

c(hOpPMUPOBAHHOCTHIO POCCUICKOM IPaKIAHCKOW MIECHTHUYHOCTH, YBaKEHUS K MPOILLIOMY
U HACTOAILLIEMY POCCUMCKOM MaTEeMaTUKH, ILIEHHOCTHBIM OTHOIIEHHEM K JIOCTHXKCHHUSIM
POCCHICKMX MAaT€MaTHKOB M POCCUHCKON MaTEMATHYECKOW IIKOJIbI, K HCIOJb30BAHHUIO ITUX
TOCTHKEHHUM B IPYTUX HayKax, TEXHOJIOTHUAX, cepax SKOHOMUKH.

JlyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

OCO3HAaHWEM JYXOBHBIX IICHHOCTEM POCCHUHCKOrO Hapona; CcHOPMUPOBAHHOCTHIO
HPaBCTBEHHOT'O CO3HAHUS, ITUUECKOT0 MOBEICHMS, CBI3aHHOIO C MPAKTUYECKUM NPUMEHEHUEM
JOCTMKEHU HAyKH W JIESITEIbHOCTHIO YYEHOTO; OCO3HAHHEM JIMYHOTO BKJIA[Aa B MOCTPOCHHUE
YCTOHYMBOTO OYyIyIIETrO.

JcTeTH4YeCKoe BOCIIUTAHME:

ACTETUYECKUM  OTHOIIEHWEM K  MHUPY, BKJIIOYas JCTETHKY  MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJad, pEIICHUH, PaCCYX ACHUN; BOCIPUUMYHMBOCTHIO K
MaTeMaTHYE€CKUM acleKTaM pa3JIMYHbIX BUJIOB UCKYCCTBA.

du3nyeckoe BOCIUTAHME:

c(OpPMUPOBAHHOCTHIO YMEHMSI TPUMEHATh MaTeMaTHYeCKHe 3HAHUS B MHTEpecax
310poBOTO U Oe3omacHOro oOpasza XKU3HU, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3J0POBBIO
(3nopoBoe muTaHHE, COANTAHCUPOBAHHBIA PEKUM 3aHATUN M OTAbIXA, PEryispHas (usmueckas
AKTUBHOCTD); (DU3MUECKOTO COBEPUICHCTBOBAHUSA, MPU 3aHATUSAX CIIOPTUBHO-030POBUTEIHHON
JESTENBHOCTBIO.

TpyaoBoe BociuTanue:

TOTOBHOCTBIO K TPYAYy, OCO3HAHUEM IIEHHOCTH TPYAOIIOOMS; WHTEPECOM K Pa3InYHBIM
chepam mpoecCHOHAIBLHON JIEITEIbHOCTH, CBSI3aHHBIM C MATEMAaTHUKON M €€ MPUIOKCHUSIMU,
YMEHHEM COBEpIIaTh OCO3HAHHBIN BBIOOp OymyIiei npodeccuu u peanu3oBbIBaTh COOCTBEHHbBIE
KU3HEHHBIC IJIaHBl; TOTOBHOCTBIO M CIOCOOHOCTHIO K MAaTeMaTHYeCKOMY OOpa3oBaHUIO U
caMOOOpa30BaHUIO HAa TPOTSHKEHUU BCEH JKU3HH; TOTOBHOCTHIO K AaKTUBHOMY YYacTHIO B
pEIICHUH MPAKTUYECKUX 3a]1a4 MaTEMaTUYECKON HAaIIPaBI€HHOCTH.

JK0JI0THYEeCKOe BOCIIUTAHHE:

c(OpPMUPOBAHHOCTHIO JKOJIOTUYECKOW KYJIbTYpPbl, IMOHUMAaHUEM BIIMSHUSA COLMAJIBHO-
SKOHOMHUYECKHX IIPOLIECCOB HA COCTOSIHUE MNPUPOJHOW M COLMAIBHOW Cpeabl, OCO3HAHUEM
MIO0AILHOTO — XapaKTepa  AKOJIOTMYECKHX  NpoOJieM; OpUEHTalMed Ha  NPHMCHCHHE
MaTeMaTHYeCKUX 3HAHWM U1 pelieHus 3ajad B 00JacTH OKPY’KaIOLIEH Cpelibl, MIIaHuPOBaHUS
MOCTYTKOB ¥ OLIEHKU UX BO3MOKHBIX MOCIEICTBUN JUIsl OKPY>KAIOLIEH Cpeibl.

LleHHOCTH HAYYHOT0 MO3HAHUA:



c(OPMHPOBAHHOCTBIO MHUPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs HAYKW M OOLIECTBEHHOW MPAKTUKH, MOHUMAaHHEM MaTeMaTHYEeCKOW HAyKH KakK Cepsbl
YEJIOBEYECKOU JESATEIBHOCTH, ITAIIOB €€ Pa3BUTUSA U 3HAYMMOCTH JJIS Pa3BUTUS LMBUIM3ALUMY;
OBJIAZICHUEM SI3BIKOM MAaTEMAaTHUKH U MATEMaTUYECKOW KYJIbTYpOM KaK CpPEICTBOM IIO3HAHUS
MHpa; TOTOBHOCTBIO OCYHIECTBJIATH NPOCKTHYIO M HCCIEAOBATEIBCKYIO JIESITENBHOCTD
MHJIUBHUYaJIbHO U B IPYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATHI

MertarnpeaMeTHbIE pe3yIbTaThl OCBOSHHS MPOrPaMMBbI y4eOHOTO MpenMeTa «MaTemMaTukay
XapaKTepU3YIOTCS  OBJIAJICHHEM  YHHBEPCAIBHBIMH  HO3HAGAMENbHBIMU  OClCMBEUAMU,
VHUBEPCANbHLIMU —~ KOMMYHUKAMUBHBIMU — OCUCMBUAMY,  YHUBEPCATIbHbIMU — Pe2yIamuUeHbIMU
0elcmeusIMu.

1) Vnusepcanvhvle noznasamensusle oeticmsus, obecneuusaom Gopmuposarue 6a306vix
KOCHUMUBHBIX NPOYECCo8 00yuarowmuxcsa (0ceoeHue memooos NOZHAHUSL OKPYICAOWe20 MUpa,
npuUMeHeHUe T02UHeCKUX, UCCIe008AMeNbCKUX onepayutl, ymeHul pabomams ¢ uHgopmayueti).

Ba3oBrble Jjornyeckue neicTBUA:

® BBIIBISITh U XapaKTEPU30BATh CYIIECTBEHHBIC MPHU3HAKH MATEeMaTHYECKUX OOBEKTOB,
MOHSATUH, OTHOUICHUH MEXIy MOHATUSAMH; (HOPMYITHUPOBATH OIpPEIEICHUS TOHITHH;
yCTaHaBJIMBATh CYIIECTBEHHBIA MPU3HAK KJIACCU(PUKAIIMM, OCHOBAHUS AJIsi 00001eH s
U CpaBHEHHS, KPUTEPHUHU TIPOBOAMMOTO aHAIIN3A;

e BOCHIPUHMMATh, (HOPMYTUpPOBaTH U MPEOOPA30BHIBATH CYXKJIEHHS: YTBEPAUTEIbHbBIE U
OTpHIIATENbHBIC, €IMHUYHBIC, YACTHBIC U OOIINE; YCIOBHBIE;

® BBIIBIISATH MaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3M U POTUBOPEUHS B (haKTax,
JAaHHBIX, HAONIONEHUSX W YTBEPXKACHUSX; Tpensiaratb KPUTEPUH [UIS BBISBICHHS
3aKOHOMEPHOCTEH U MPOTUBOPCUNH;

e JeNaTh BHIBOJABI C HMCIIOJIB30BAHUEM 3aKOHOB JIOTHKH, NEIYKTUBHBIX W WHAYKTUBHBIX
YMO3aKIIIOUEHUH, YMO3aKIIOUSHUH 110 aHAJIOTHH;

® [IPOBOJUTH CAMOCTOSITENIFHO JJOKAa3aTeIhCTBA MATEMATHICCKUX YTBEPKACHUH (TIpsIMBbIe
M OT TMPOTUBHOTO), BBICTPAMBATH ApPTyMEHTAIMIO, NPUBOAUTH TMPUMEPHl U
KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYXKICHUS U BBIBOHI;

e BBIOMpATh CIOCOO perieHus y4eOHOW 3ahauu (CpaBHHUBATh HECKOJIBKO BapUaHTOB
petieHust, BEIOMpaTh HanOoJee MOIXOAAIINA ¢ YIETOM CaMOCTOSITEIIbHO BBIZCICHHBIX
KPUTEPHUEB).

ba3oBble ucciiegoBaTe/IbCKUe 1eHCTBHUA:

® UCIOJB30BaTh  BONPOCHl  KAaK  HCCIICAOBATEIILCKUH  WHCTPYMEHT  TIO3HAHUS;
(dbopMynHUpoBaTh BONPOCHL, (PUKCUPYIOIIHE MIPOTHBOPEUYHE, MPOOIeMy, YCTaHABIUBATD
HUCKOMOE W JaHHOe, (OPMHPOBATH THUIOTE3y, APTYMEHTHUPOBATH CBOIO TIO3HIIHIO,
MHCHHE;

® T[POBOJIUTH CAMOCTOSITENIFHO CIUIAHMPOBAHHBIA HKCIEPUMEHT, HCCIECAOBAaHUE TI0
YCTQHOBJICHHIO OCOOCHHOCTEH MAaTeMaTHYeCKOro OOBEKTa, SBJICHHUS, Ipoliecca,
BBISIBJICHHIO 3aBUCUMOCTEN MEXKIY 00bEeKTaMH, SIBICHUSMH, POLIECCAMU;

® CaMOCTOATENBbHO  (OpMYIHpPOBaTh OOOOIIEHHMS H  BBIBOABI IO  pe3yjbTaTam
NPOBEAEHHOTO HAOIIOCHHS, UCCIIEIOBAHMS, OLEHUBATH JOCTOBEPHOCTh MOIYYEHHBIX
PE3yIBTaTOB, BBIBOJIOB U 000OIIICHMIA;



® [IPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE MPOLIECCA, @ TAKXKE BBIABUIATH IIPEATION0KEHUS
0 €ro Pa3BUTUHU B HOBBIX YCIIOBHSIX.

PabGora ¢ undgopmaumeii:

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

e BpIOMpaTh HMHOOPMAIMIO W3 HWCTOYHWKOB pA3IMYHBIX THIIOB, AaHAJIU3UPOBATh,
CHUCTEMATH3UPOBATh U WHTEPIPETHPOBATH MHPOPMAIUIO PA3TUYHBIX BHIOB U (opm
IIPE/ICTaBICHUS;

® CTPyKTypupoBaTh HUHGPOpMAIMIO, TMpPENCTaBIsATh €€ B  pa3iuuHbIX (opmax,
WILTIOCTPUPOBATH TPaUIeCKH;

® OIEHUBATh HAAEKHOCTh HMH(OPMAIMHM IO CAMOCTOSTENIBHO CPOPMYIHPOBAHHBIM
KPUTCPHUSIM.

2) Vhusepcanvhvle KOMMYHUKAmMUHble Oeticmeus, 00ecneuusaronm chopmuposanHoCcms

COYUATILHBIX HABLIKOG 00YYAIOUUXCAL.

Oo0menue:

® BOCIPHUHHMATH U POPMYIUPOBATH CYKICHHUS B COOTBETCTBUU C YCIOBUSMH U TCIISIMH
OOMICHHUs; SCHO, TOYHO, TPAMOTHO BBHIPAaXaTh CBOK TOYKY 3pEHHUS B YCTHBIX H
MUCHMEHHBIX TEKCTaX, 1aBaTh MOSCHEHUS MO XOAY PEIIeHUs 3a7a4ul, KOMMEHTUPOBATh
MIOJIy4CHHBIA PE3YIIbTaT;

e B Xoje OOCYXKICHHS 3a/1aBaTh BOIPOCHI IO CYIIECTBY 00CYKIaeMOI TeMbI, TIPOOIEMBI,
pemaeMoi  3aJa4yM, BBICKa3bIBaTh MWJEH, HAIEJICHHBIE HAa TIOUCK PELICHHUS;
COMOCTABJSATH CBOU CYXKIEHUS C CYXACHUSIMH JPYrMX YYaCTHUKOB JHAJIOra,
OoOHapyKUBaTh pa3IMuue U CXOJICTBO MO3UIIHIA; B KOPPEKTHON popme popmynupoBaTh
pa3HorIacusi, CBOU BO3pPaKEHUS;

® MPEACTaBIATH PE3yJbTAThl PELICHUS 3a]aud, YIKCIIEPUMEHTA, UCCIICOBAHUS, MTPOCKTA;
CaMOCTOSITENIbHO BBIOMpATh (OpMaT BBICTYIUIEHHMSI ¢ Y4ETOM 3ajad Ipe3eHTalluu U
0COOEHHOCTEN ayAUTOPUH.

CorpyannuecTBo:

® [IOHUMaThb U HUCIOJB30BaTh MPEUMYIIECTBA KOMAaHAHOW W MHIUBUAYATbHOU pabOTHI
Opyd pelIeHUH Y4YeOHbIX 3a/ay; MPUHUMATh IIeb COBMECTHOW JIEATENIbHOCTH,
IUIAHUPOBAaTh OPraHU3allMi0 COBMECTHOM paboThl, pacHpenensTb BHIbI padoT,
JIOTOBapHUBaThCs, OOCYXKIaTh MpOLECcC W pe3yabraT paldoThl; 0000I1aTh MHEHHUs
HECKOJIBKHX JIIOJICH;

® y4acTBOBAaTh B I'PYIIOBHIX (hopMax pabOThl (0OCYKIEHHUS, 0OMEH MHEHHH, «MO3TOBBIE
IITYPMBI» W WHBIC); BBIOIHATH CBOIO YacTb pPaOOTHI M KOOPAMHHUPOBATH CBOM
JNEUCTBUS C IPYTUMH WIEHaMU KOMaH/bl; OLICHUBATh KAYE€CTBO CBOETO BKJIaJa B OOIIUA
MPOIYKT MO KPUTEPHSIM, CPOPMYITHPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBUSI.

3) Vuueepcanvnvie pecynamuensvie oeticmaus, 0b6ecneyusarom Gopmuposanue CMbiCl08bIX

VCMAHOBOK U HCUSHEHHBIX HABbIKOG TUYHOCHIU.

Camoopranusanus:

®  COCTaBIIATH IJIaH, aJITOPUTM PEILLIEHUS 3a7auH, BBIOUPATh CIIOCO0 penieHus ¢ y4EToM
HMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEN, apryMEHTUPOBATh U
KOPPEKTHPOBATH BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOM MH(pOPMALIUH.

CaMOKOHTPOJIb:



e BJaJeTh HABBIKAMHM I[I03HABATEIBHON pE(PIEKCUM KaK OCO3HAHUS COBEPIIAEMBIX
JNENUCTBUI M MBICIUTENBbHBIX MPOLECCOB, HX pPE3yJbTaTOB; BIAJETh CHOCO0aMU
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 TPYIHOCTEH;

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

INPEAMETHBIE PE3YJIbTATbBI
10 KJIACC

OnepupoBath NOHATUSIMU: TOUKA, IPsAMasi, INIOCKOCTb.

IIpuMeHATh aKCHOMBI CTEPEOMETPHUH U CIEACTBHS U3 HUX IIPU PEIIEHUU F€OMETPHUUECKHUX
3azad.

OnepupoBaTh NOHATUSMHU: MAPAUIEIBHOCTh U MEPHEHAMKYISIPHOCTh MPSIMBIX U
IJIOCKOCTEN.

KnaccuduuumpoBaTh B3aMMHOE PacIioNOKEHHE MPSAMBIX U ITIOCKOCTEH B IPOCTPAHCTBE.

OnepupoBaTh MNOHATUSMU: JBYTPaHHBIM Yroji, TrpaHU JABYTPaHHOTO yria, pedpo
JBYTPAHHOI'O yIJIa; IMHEHHBIN yrojl IBYIPaHHOTO YIJIa; TpagyCcHas MeEpa JBYTPAHHOIO yIJIa.

OnepupoBarh MOHATHSAMHU: MHOTOTPAaHHMK, BBITYKJIBIH M HEBBITYKJIbIH MHOTOIDAaHHUK,
3JIEMEHThl MHOTOI'PaHHUKA, IPABUIIbHBI MHOTOI'PaHHUK.

Pacno3HaBaTh OCHOBHBIE BHU/IbI MHOTOTPAHHUKOB (MHMpaMuja; MpU3Ma, MPSMOYTOJbHBIN
napajuiesenunen, Kyo).

KnaccuduuupoBaTb MHOTOTpaHHUKH, BBIOMpass OCHOBAaHUSA U1  KJIACCU(UKALUU
(BBIIYKJIBIE M HEBBINYKJIbIE MHOTOTPAaHHMKH; IPAaBUJIbHBIE MHOIOTPAHHUKH; TMpPSMBIE U
HAKJIOHHbIE MPU3MBI, TapaJlJICICIUIIEbl).

OnepupoBaTh NOHATUAMU: CEKyIasi INIOCKOCTb, CEYEHNE MHOTOI'PaHHUKOB.

OOBACHATH MPUHLUIBI TOCTPOCHUS CEUCHH, UCTIONB3YSI METO/I CJIEIIOB.

Crtpouth ceueHuss MHOTOTPAHHUKOB METOJIOM CJI€/IOB, BBIIIOJHATH (BBIHOCHBIE) IUIOCKHE
YepTeKU U3 PUCYHKOB ITPOCTHIX 0OBEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHU3Y.

Pemrate 3amauM Ha HaxXOXIEHHE TIEOMETPUYECKHX BEIMYMH 10 o0pas3naMm HIu
aIropuTMaM, INPUMEHSAS W3BECTHBIE AHAJUTHUYECKHE METOIBI IIPU PEUICHWHM CTaHIapTHBIX
MaTEeMaTUYECKUX 3a]ad Ha BBIYHCICHHE PACCTOSHUM MEXAY ABYMS TOUKAMM, OT TOYKH JI0
MPSIMOM, OT TOYKHU J0 IJIOCKOCTH, MEXKAY CKPEIINBAIOIIUMUCS MPSIMBIMHU.

Pemate 3amauM Ha HaxoXKIEHHE TIEOMETPUYECKMX BEIMYMH 1O oOpasuaMm HIu
aIropuTMaM, INPUMEHAS H3BECTHBIE AHAJUTHUUECKUE METOJbl INPU PEUIEHMM CTaHIapTHBIX
MaTeMaTHYECKHX 3aJ7]a4 Ha BBIYMCIIEHUE YIJIOB MEXAY CKPELIMBAIOIIUMUCS MPSIMBIMH, MEXIY
MIPSIMON U TUIOCKOCTBIO, MEKAY TUIOCKOCTSIMH, IBYTPaHHBIX YTJIOB.

Bbruncnare 00bEMBI U TUIOIIAAN TOBEPXHOCTEH MHOTOTPAaHHHUKOB (TIpU3Ma, MUpaMuza) ¢
MpUMEeHeHHeM (OpMyJI; BBIUMUCIATH COOTHOIICHHUS MEXAY IUIOMAASMU TOBEPXHOCTEH,
00BbEMaMU OAOOHBIX MHOTOI'PAaHHUKOB.



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

H3Biekath, mpeoOpa3oBbIBaTh U HHTEPIPETUPOBATH MHOOPMAIIUIO O MPOCTPAHCTBEHHBIX
reOMETPUUECKUX (PUrypax, MPEACTABICHHYIO Ha YePTEeKaX U PUCYHKAX.

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

[IpumenATs mpocTellne NpOrpaMMHBIE CPEACTBA U DJIEKTPOHHO-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 pEalIbHbIC 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 anre6pLI; peaTh NPAKTUYCCKUEC 3ada4U, CBA3aHHBIC C HAXOXIACHUCM I'COMETPHUICCKUX
BCJINYHH.

11 KUIACC

OnepupoBatb MIOHATHUAMU: OWIMHIpAYECKas IIOBEPXHOCTB, oOpa3yroiue
MWINHAPUYECKOH MOBEPXHOCTH; IWIMHP; KOHHYECKAs IIOBEPXHOCTh, 00pa3yIoline KOHUIECKOM
MOBEPXHOCTH, KOHYC; ChepruecKasi IOBEPXHOCTb.

Pacnio3naBate Tena BpaiieHus (LHUJIXHIP, KOHYC, cdepa U 1map).

OOBACHATH CITOCOOBI MOTYYCHHUS TEJT BPAIIICHUSI.

KnaccudunmpoBats B3aMHOE pacioyiokeHre c(hepbl U MIOCKOCTH.

OHCpHpOBaTB IIOHATUAMMU: HIapOBOI>'I CEIMCHT, OCHOBaHUEC CCIMCHTA, BBICOTA CCIMCHTA,
IIAPOBOH CJI0M, OCHOBAHHUE IIAPOBOTO CIIOS, BBICOTA IIAPOBOTO CJIOS; IIAPOBOM CEKTOP.

Breruncnsats OG’béMBI n 1iomaan HOBerHOCTCI\/’I TCJI BpallCHUA, TCOMCTPUUCCKHUX TCII C
MIpUMEHEHUEM (POPMYIIL.

OnepupoBaTh MOHATHUSMHU: MHOTOTPAaHHHK, BIHCAHHBIA B chepy M OMHUCAHHBIA OKOJIO
cdepsl; chepa, BiMcaHHAs B MHOTOTPAHHUK HJTU TEJIO BPAIICHHUS.

BBIUUCIIATE COOTHOMICHHUS MEXIY TUIOMAISIMH MOBEPXHOCTEH M 00BEMaMHU IMOJTOOHBIX
TeN.

N306paxats u3yyaemble (UIYpbl OT PYKM U C IPUMEHEHHEM IPOCTBIX UYEPTEKHBIX
WHCTPYMEHTOB.

BbInosHATE (BBIHOCHBIE) TUIOCKUE YEPTEXKH M3 PUCYHKOB MPOCTHIX O0BEMHBIX (DUTYD: BUL
CBEpXY, COOKY, CHH3Y; CTPOUTh CEUCHHUS TEJI BPAIICHHS.

W3Bnekats, HHTEPIPETUPOBATH U MPEOOPa30BBIBATh MH(DOPMAIIHIO O TMPOCTPAHCTBEHHBIX
reOMETPUIECKUX (PUTypax, MPeCTaBICHHYIO Ha YePTEeKaX U PUCYHKAX.

OnepupoBaTh NOHATHEM BEKTOP B TIPOCTPAHCTBE.

BEIMOTHATE NeWCTBUS CIOXKEHHSI BEKTOPOB, BEIUUTAHUS BEKTOPOB M YMHOXKEHHUS BEKTOpa
Ha YHUCII0, OOBACHATH, KAKUMHU CBOMCTBAMH OHH 00JIaJafOT.

[IpuMeHsTh paBUIIO TIapaJIelICUIeIa.



OnepupoBarh MOHSATUSMHU: JCKAPTOBHI KOOPAMHATHI B MPOCTPAHCTBE, BEKTOP, MOIYIb
BEKTOpa, PABEHCTBO BEKTOPOB, KOOPJHWHATHI BEKTOPA, yrojl MEXIy BEKTOpPAMH, CKaJSIPHOE
MIPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIC M KOMIUIAHAPHBIC BEKTOPBI.

HaxoauTh cymMMy BEKTOPOB M IIPOU3BEJIEHUE BEKTOpA HA YMCIIO, YTOJI MEXIY BEKTOPaMH,
CKaJIIPHOE TIPOU3BEICHUE, PACKIIAIBIBATH BEKTOP 11O 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 reoMeTpuuecKue 3a1a9n 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 MATEMATHYSCKUX 3a/1a4.

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

[lpuBoaMTH, TpPUMEpPHl MATEMATUYECKHX 3aKOHOMEPHOCTEH B TPHPOJAE H IKH3HH,
pacno3HaBaTh MPOSIBIICHUE 3aKOHOB T€OMETPUU B HICKYCCTBE.

[TpuMeHSTh TIOTyYeHHBIC 3HAHUS HA MPAKTHUKE: aHAIM3WPOBATH PEAbHBIC CUTYAIlUU U
MPUMEHITh U3YYEHHbIE TIOHATHUA B TMpollecce TOWCKAa  pelIeHHs  MaTeMaTHYeCKd
c(hOpMYyITUPOBAHHON MPOOJIEMBI, MOJCIMPOBATh peabHBIC CHUTYAIlMH Ha S3bIKE TEOMETPHH,
WCCIIEZIOBATh TMOCTPOCHHBIC MOJIENN C HCIOJIh30BAHUEM T'€OMETPHUYECKUX TMOHATHH U TEOpeM,
amnmapara anreOphl; peniaTh MPakTUIECKUE 3a/1a4H, CBSI3aHHBIC C HAXOXKICHUEM T€OMETPUUECKUX
BEJTUYHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
No | HamveHoBamue Konn4yecrBo yacos DJIEeKTPOHHBIE
(undposbie)
n/ | pa3iesoB M TeM Bcer | Koutpoabn | IIpakTuyeck
o0pa3oBaTe/ibHbIE
I nporpamMmMbl 0 ble padoThI ue padoThbl
pecypchbl
B bu6mmoreka [JOK
1 BACHIE B 10 https://m.edsoo.ru/1c209
CTEPEOMETPUIO
e37
IIpsimble n
THIOCKOCTH B bu6muoreka [IOK
MIPOCTPAHCTBE.
2 poctp 12 1 https://m.edsoo.ru/1c209
[TapannensHOCTD
e37
MPSIMBIX |
IIJIOCKOCTEN
[lepnenaukynsapHo bubnuorexa [LIOK
3 CTh MIPSIMBIX U 12 https://m.edsoo.ru/1c209
IUIOCKOCTEH e3d7
Vel Mexay bubmumorexa [LIOK
4 NPSIMBIMH U 10 1 https://m.edsoo.ru/1c209
MJIOCKOCTSIMU e37
but6mmoreka [IOK
5 MHororpaHHUKA 11 1 https://m.edsoo.ru/1c209
e37
OB LEMEL but6mmoreka [IOK
6 9 1 https://m.edsoo.ru/1c209
MHOTOTPAaHHUKOB
e37
IToBTOpEHue: bubmuorexa [LIOK
7 CCUCHHS, 4 1 https://m.edsoo.ru/1c209
PACCTOSTHUS U YTJIbI e37
OBIIEE KOJIMYECTBO
YACOB I1O0 68 3) 0

[TPOTPAMME



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

11 KUIIACC

N HaumenoBanu | KosnyecTtBo yacon DJIeKTPOHHbIE
" | e pa3iesioB H (uudposbie)
n/ Becer  Konrpoabusl | IIpakTuueckn
TeM o0pa3oBaTe/IbHbIE
n 0 e padoThI e padoThI
NPoOrpaMmblI pecypcsl
bubmuorexa [IOK
Tena
12 https://m.edsoo.ru/1c209e
BpaIICHHS 37
bu6nuorexa [IOK
OOBEMBI TEN 5 1 https://m.edsoo.ru/1c209e
37
BekTtopsl u bubnnoreka [IOK
KOOP/IMHATHI B 10 1 https://m.edsoo.ru/1c209e
IIPOCTPAHCTBE 37
IT
o g)(l)%gopeilillze, bubmmorexa [JOK
R ’ 7 1 https://m.edsoo.ru/1c209e
CUCTEeMaTH3allH 37
sI 3HAHUH —
OBIIEE
KOJIMYECTBO
YACOB I10 34 3 0
I[MPOI'PAMME



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

IHOYPOYHOE IINTAHUPOBAHMUE
10 KUIACC

Ne

n/
n

Tema ypoka

KoauuecTBo yacoB

K
Bee OHTPOJIb

ro

HbIE
padoThbI

IIpakTHye
CKHe
padoThbI

JlaTa
H3y4eH
us

DJIEeKTPOHHbIE
nugposbie
o0pa3oBaTe/ibHbIE

pecypcbl

OcHOBHBIC
TTOHSITHS
CTEPEOMETPUU:
TOUKa, psimas,
IJIOCKOCT,
MIPOCTPAHCTBO.
[IpaBuna
M300paKeHUs Ha
PHUCYHKaX:
HM300paxKeHUs
IUIOCKOCTEH,
napaIeIbHbIX
MIPSIMBIX
(oTpe3koB),
CePEIUHBI
oTpe3Ka

bu6mmoreka [IOK
https://m.edsoo.ru/ae
cc77cd

TlonsTus:
IepeCceKaroImec
s TNIOCKOCTH,
MepeceKarnmec
s IpsAMas U
MJIOCKOCTh

bubmuorexa [IOK
https://m.edsoo.ru/2d
8a9c99

Tlonsarus:
TepeCceKaromuec
s1 INTIOCKOCTH,
MepeceKaronmec
s psiMasi u
IUIOCKOCTh

bu6nuorexa [IOK
https://m.edsoo.ru/db
685e73

3HAKOMCTBO C
MHOTOTpaHHUKA
MH,
H300pakeHUE
MHOTOTPaHHUKOB
Ha PUCYHKaX, Ha
MIPOSKIIMOHHBIX

bu6nuorexa [IOK
https://m.edso0.ru/a6
3959ed



https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/a63959ed
https://m.edsoo.ru/a63959ed

YCpTCIKAX

HauannHbie
CBEJICHHSI O KyOe
Y TUPAMHUTIE, HX
Pa3sBEPTKHU U
MOJICHH.
Ceuenuns
MHOTOTPaHHUKOB

bu6mmoreka [IOK
https://m.edsoo0.ru/b3
0dff38

Hauanbnbie
CBeJICHHS O KyOe
U TIHPaMHUJIE, UX
Pa3BEPTKU U
MOJICITH.
Ceuenust
MHOTOT'PaHHUKOB

bu6nuorexa [IOK
https://m.edsoo.ru/3d
8ffd32

ITousiTre 00
aKCHOMAaTHYECKO
M TIOCTPOCHUU
CTEPEOMETPHUHU:
AKCHUOMBI
CTEPEOMETPHUHU U
CJICJICTBHS U3
HHX

bu6nmoreka [IOK
https://m.edso0.ru/0Oc
chc4fe

ITonsitre 00
AKCHOMAaTHYECKO
M TIOCTPOCHHUHU
CTePEOMETPHH:
AKCHUOMBI
CTEPEOMETPHUU U
CJIEJICTBHS U3
HHX

bu6nuorexa [IOK
https://m.eds00.ru/23
9c8ch4

ITonustre 00
AKCUOMATHYECKO
M IIOCTPOCHHHU
CTEPCOMETPHUH:
AKCHUOMBI
CTEPEOMETPUU U
CIEICTBHS U3
HUX

bubmuorexa [IOK
https://m.eds00.ru/65
c6b106

10

Tlongarue 00
AKCUOMATUYECKO
M TIOCTPOCHUU

bu6mmoreka [IOK
https://m.edso0.ru/25
8fc245



https://m.edsoo.ru/b30dff38
https://m.edsoo.ru/b30dff38
https://m.edsoo.ru/3d8ffd32
https://m.edsoo.ru/3d8ffd32
https://m.edsoo.ru/0cc5c4fe
https://m.edsoo.ru/0cc5c4fe
https://m.edsoo.ru/239c8cb4
https://m.edsoo.ru/239c8cb4
https://m.edsoo.ru/65c6b106
https://m.edsoo.ru/65c6b106
https://m.edsoo.ru/258fc245
https://m.edsoo.ru/258fc245

CTEPEOMETPHUHU:
aKCHOMBI
CTEpEOMETPUU U
CJIEJICTBUS U3

HUX

B3anmnoe

pacrnooxeHue

MPSIMBIX B

MIPOCTPAHCTBE: bubnuorexa [IOK
11 MepEeCeKaoINec https://m.edsoo.ru/la

s, TapajuIeIbHBIC 25206

u

CKpEIIHBaOIINec

ST IPSIMBIE

ITapamiensHOCTD

MPSIMBIX U

IIJIOCKOCTEN B

MIPOCTPAHCTBE: bubmuotexa [IOK
12 napasuiebHbIC https://m.edso0.ru/93

MpsIMbIC B ad36b3

MIPOCTPAHCTBE;

NapajieIbHOCTb

TPEX MPSIMBIX

[TapannensHOCTH

MPSIMBIX U

IJTIOCKOCTEH B bu6nmmoreka [IOK
13 MPOCTPAHCTBE: https://m.edsoo.ru/ee

[MapamienbHOCTD 1d19b9

IIpsIMOM U

MJI0CKOCTH

VYrasi ¢ bu6mmoreka [IOK
14 COHAIPaBJICHHBI https://m.edsoo.ru/9f

MU CTOPOHAMHU 4071b9

VYron mexny bu6nmoreka [IOK
15 MPSIMBIMH B https://m.edsoo.ru/fe

MIPOCTPAHCTBE 733862

VYron mexnay bubnmoreka [JOK
16 MPSIMBIMH B https://m.edsoo.ru/29

MIPOCTPAHCTBE 35a9a0

[MapannensHOCTH bubnuotexa [IOK
17 TUIOCKOCTEH: https://m.edsoo.ru/2e

apaJiICJIbHBIC

18255



https://m.edsoo.ru/1a2520f6
https://m.edsoo.ru/1a2520f6
https://m.edsoo.ru/93ad36b3
https://m.edsoo.ru/93ad36b3
https://m.edsoo.ru/ee1d19b9
https://m.edsoo.ru/ee1d19b9
https://m.edsoo.ru/9f4071b9
https://m.edsoo.ru/9f4071b9
https://m.edsoo.ru/fe733862
https://m.edsoo.ru/fe733862
https://m.edsoo.ru/2935a9a0
https://m.edsoo.ru/2935a9a0
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/2e18f255

IIJIOCKOCTH

CBolicTBa bu6nuoreka [IOK
18 L https://m.edsoo.ru/e5
IUIOCKOCTEH 040656
Ipocreimme
NPOCTPaHCTBCHH bubanorexa [JOK
19 M€ @HFYPH. Ha https://m.edsoo.ru/4a
IJIOCKOCTH: 28dc02
TeTpa’ip, KyoO,
napaieNenumne/
Hocrpoere bubnnoreka [IOK
20 ‘ https://m.edsoo.ru/ld
ceueHuit 434d0f
S bub6mmorexa [IOK
21 - https://m.edsoo.ru/ec
26febd
Kontponbnas
pabora 1o Teme
[IpsimMbie 1 bubmmorexa [IOK
99 IUIOCKOCTH B https://m.edsoo.ru/9a
IIPOCTPAHCTBE. 0a9e56
[TapannensHOCTH
MPSIMBIX |
mIockocteit"”
[lepnenaukymsp
HOCTH prﬂ\iIOI/I u bu6nmorexa [IOK
23 EJ;OCKOCTH- https://m.edsoo.ru/bl
PICHIUKYIISIPH 9f6asd
bI€ TIPSIMBIC B
MIPOCTPAHCTBE
IIpsimble bubmumorexa [IOK
24 Egig;if;f;z; https://m.edsoo.ru/0a
c11c95
bI€ K TUIOCKOCTH
[psimbre bubnmoreka LIOK
o5 EZEEE;JZ};:;; https://m.edsoo.ru/ba
545966
bI€ K TUIOCKOCTH
[Tpuznak bubmmoreka [IOK
26 NEePIEHIUKYIISPH https://m.edsoo.ru/f8

OCTHU IPSAMOM U
IIOCKOCTH

5bfc46



https://m.edsoo.ru/e504d656
https://m.edsoo.ru/e504d656
https://m.edsoo.ru/4a28dc02
https://m.edsoo.ru/4a28dc02
https://m.edsoo.ru/1d434d0f
https://m.edsoo.ru/1d434d0f
https://m.edsoo.ru/ec26fe5d
https://m.edsoo.ru/ec26fe5d
https://m.edsoo.ru/9a0a9e56
https://m.edsoo.ru/9a0a9e56
https://m.edsoo.ru/b19f6a5d
https://m.edsoo.ru/b19f6a5d
https://m.edsoo.ru/0ac11c95
https://m.edsoo.ru/0ac11c95
https://m.edsoo.ru/ba545966
https://m.edsoo.ru/ba545966
https://m.edsoo.ru/f85bfc46
https://m.edsoo.ru/f85bfc46

[IpusHax
NEPIEHIUKYIIIPH

bu6mmoreka [IOK

27 ocTH MpAMOT 1 https://m.edso0.ru/79
165d15
IUIOCKOCTH =
T
He:ﬁ Zh;a © bu6nmmoreka [IOK
28 HEPHCHMKYMPH https://m.eds00.ru/63
5c5087
OU INIOCKOCTH R
T
He:ﬁ Zh;a ° bu6nmmoreka [IOK
29 P https://m.edsoo.ru/bd
NEepIEHIUKYISIPH 3745¢8
OU INIOCKOCTH -
T
°op tha © bubmuorexa [IOK
apsIMOU
30 HE S — https://m.edsoo.ru/7d
18834b
OU IUIOCKOCTH -
[lepnenaukysp
Y1 HAKJIOHHEIE:
pacetontie ot BuGmiotexa LIOK
31 A https://m.edso00.ru/33
IUIOCKOCTH, c477d3
paccTosiHue OT —
IPSIMOM 10
IUIOCKOCTH
[lepnenaukymsp
¥ HAKJIOHHEBIE:
IT)SICHC;O’IEHG or bu6nmmoreka [IOK
32 rmocxci:m https://m.edso00.ru/66
’ fefadd
paccTositHue OT -
PsIMOM 10
IUIOCKOCTH
[lepnenauxymsp
U HaKJIOHHBIE:
pSCf(TOHzI/Ie or bu6nuorexa [IOK
TOYKH
33 OCK;[C https://m.edsoo.ru/a5
1 TH
’ b7b8e3
paccrosiHue OT —_—
NpAMOM 10
IUTOCKOCTH
34 [lepnengukynsp bubmmorexa [IOK

1 HAaKJIOHHBIC:

https://m.edsoo.ru/db



https://m.edsoo.ru/79165d15
https://m.edsoo.ru/79165d15
https://m.edsoo.ru/635c5087
https://m.edsoo.ru/635c5087
https://m.edsoo.ru/bd3745f8
https://m.edsoo.ru/bd3745f8
https://m.edsoo.ru/7d18834b
https://m.edsoo.ru/7d18834b
https://m.edsoo.ru/33c477d3
https://m.edsoo.ru/33c477d3
https://m.edsoo.ru/66fefadd
https://m.edsoo.ru/66fefadd
https://m.edsoo.ru/a5b7b8e3
https://m.edsoo.ru/a5b7b8e3
https://m.edsoo.ru/dbee22bc

paccTosiHie OT
TOYKH 10
TUIOCKOCTH,
paccTosiHue OT

ee22bc

PSIMOM 10

IJI0OCKOCTH

Vel B

MIPOCTPAHCTBE: bubmuotexa [IOK
35 YrOJ MY https://m.edsoo.ru/6b

psSIMOU | 61b2b4

IJIOCKOCTBIO

JByrpaHHbIi

YTOJ1, TUHEHHBIN bubmuotexa [IOK
36 yroj https://m.edsoo.ru/5f

JBYTPaHHOTO aOb3ce

yria

JIByrpaHHbIi1

YTOJ1, TUHEHHBIN bubmuorexa [IOK
37 yrodi https://m.edsoo.ru/c7

JIBYTPaHHOTO c777ed

yria

[lepnenauxysp

HOCTb

IJIOCKOCTEH: bubmuorexa [IOK
38 MIPHU3HAK https://m.edsoo.ru/ec

MEPIECHANKYIIAPH 3e2da3

OCTHU JBYX

IIJIOCKOCTEMN

[Iepnienaukymnsip

HOCTb

MJIOCKOCTEH: bubmuotexa [IOK
39 MPU3HAK https://m.edsoo.ru/ed

NEPIEHIUKYIISPH 9e2a8e

OCTHU ABYX

IIJIOCKOCTEMN

[lepnenaukyssp

HOCTb

MJIOCKOCTEH: bubnmoreka [IOK
40 MIPHU3HAK https://m.edsoo.ru/ba

NEePICHINKYIISPH 75dc57

OCTH JABYX

IJIOCKOCTEN



https://m.edsoo.ru/6b61b2b4
https://m.edsoo.ru/6b61b2b4
https://m.edsoo.ru/5fa0b3ce
https://m.edsoo.ru/5fa0b3ce
https://m.edsoo.ru/c7c777ed
https://m.edsoo.ru/c7c777ed
https://m.edsoo.ru/ec3e2da3
https://m.edsoo.ru/ec3e2da3
https://m.edsoo.ru/ed9e2a8e
https://m.edsoo.ru/ed9e2a8e
https://m.edsoo.ru/ba75dc57
https://m.edsoo.ru/ba75dc57

Teopema o Tpéx

bubmuorexa [IOK

41 MEePICHINKYIIApa https://m.edsoo.ru/e4

X 972cdc

Teopema o Tpéx bubmuorexa [IOK
42 NEePICHINKYIISpa https://m.edso0.ru/52

X 188a7d

Teopema o Tpéx bubmuorexa [IOK
43 MEPIECHANKYIIApa https://m.edsoo.ru/9f

X 246736

KonTponbHas

paboTa mo TeMam

“Hlepenauicysip bubnmnoreka [IOK
44 HOCTD Hpmff,’,lx 1 https://m.edsoo.ru/5b

iockoctei" u 9716f3

"Vrasl MexIy -

MPSIMBIMU U

miockocTaMu"

[TonsaTue

MHOTOTPaHHUKA,

OCHOBHBIE

DTICMEHTH bubnmnoreka [JOK
45 MHOTOTPaHHIa, https://m.edsoo.ru/2d

BBIMYKJIBIC U 246873

HEBBIMYKIIbIE -

MHOTOTPaHHUKY;

pa3BEpPTKa

MHOTOTPaHHHUKA

IIpusma: n-

yroJibHas

MpU3Ma; TpaHu U

OCHOBaHHS

MIPU3MBI; IpsiMast bubmmorexa [IOK
46 U HaKJIOHHas https://m.edsoo.ru/b4

MIPHU3MBI, ad63ad

OokoBas U

TOJTHAS

MOBEPXHOCTh

MIPU3MBI

Hapaseneniies bubmmorexa [IOK
47 ’ y https://m.edsoo.ru/8a

MIPSIMOYT OJTBHBIT

napaJuICJICITUIIC

7be683



https://m.edsoo.ru/e4972cdc
https://m.edsoo.ru/e4972cdc
https://m.edsoo.ru/52188a7d
https://m.edsoo.ru/52188a7d
https://m.edsoo.ru/9f246736
https://m.edsoo.ru/9f246736
https://m.edsoo.ru/5b971ef3
https://m.edsoo.ru/5b971ef3
https://m.edsoo.ru/2d24e873
https://m.edsoo.ru/2d24e873
https://m.edsoo.ru/b4ad63ad
https://m.edsoo.ru/b4ad63ad
https://m.edsoo.ru/8a7be683
https://m.edsoo.ru/8a7be683

U €ero CBOMCTBA

48

[Tupamupa: n-
yTOoJbHas
nUpaMua, TpaHu
1 OCHOBaHUEC
MUpaMU/IbI;
O0oKoBasg U
MOJIHAS
TMOBEPXHOCTH
MUPaMU/IBI;
NpaBWIbHAS U
yceu€HHas
nupamuaa

bu6mmoreka [IOK
https://m.edsoo.ru/fb
1cd0ab5

49

IIpaBunbHbBIE
MHOT'OTPaHHUKH:
TIOHSTHE
MIPaBUIILHOTO
MHOTOT'PaHHUKA;
IpaBUJIbHAS
MpU3Ma u
MpaBUJIbHASA
MUpaMHIa;
IpaBUJIbHAS
TpeyrojabHast
nupamMujia u
MPaBUIIbHBIN
TeTpa’ap; Kyo

bu6mmoreka [IOK
https://m.edso0.ru/07
4c8865

50

IIpencraBnenue
O NPaBUJIbHBIX
MHOTOI'PaHHUKAX
: OKTa’Ip,
JNOJEKadap U
HKOCa’Ip.

bu6mmoreka [IOK
https://m.edso0.ru/a0
fdd5bf

51

Cummetpus B
MPOCTPAHCTBE:
CUMMETpPHS
OTHOCHUTEJIHLHO
TOYKH, IPSAMO,
IUIOCKOCTH.
OJIEeMEHTHI
CUMMETPHUH B
UpaMujIax,

bu6mmoreka [IOK
https://m.edsoo.ru/b9
e777d9



https://m.edsoo.ru/fb1cd0a5
https://m.edsoo.ru/fb1cd0a5
https://m.edsoo.ru/074c8865
https://m.edsoo.ru/074c8865
https://m.edsoo.ru/a0fdd5bf
https://m.edsoo.ru/a0fdd5bf
https://m.edsoo.ru/b9e777d9
https://m.edsoo.ru/b9e777d9

napaJuICJICITUIIC
ax, MpaBUJIbHBIX

MHOTOTPaHHUKAX
Beruucnenue
3JIEMEHTOB bubnmorexa [JOK
52 MHOTOTPaHHUKOB https://m.edsoo.ru/6¢c
: péopa, dbecef
JTUaTrOHAJTH, YTJTBI
IInomans
OOKOBOM
MMOBEPXHOCTU U
MTOJIHOM
HOBep%FOCTH bu6mmoreka [JOK
53 Eizz{;z:pmml’ https://m.edsoo.ru/37
. d84157
OCHOBaHUM,
TeopeMa o
OOKOBOM
MMOBEPXHOCTHU
IIPSAMOM IIPU3MBI
IImomane
OOKOBOM
MMOBEPXHOCTU U
MMOBEPXHOCTHU
HpaBILILHOM bubmuoreka [IOK
54 ::f;ﬁle’ https://m.edsoo.ru/56
03e30b
ILJIOIA N
OOKOBO
MMOBEPXHOCTH
YCEUEHHOU
A PAMHTBI
Ki?Tpoanaﬂ bu6mmoreka [IOK
55 512\1/11;);:0150 reme https://m.edsoo.ru/a9
VIHOTOTPATIHII 55c04
"
bubmuoreka [OK
56 g;:;;:e 00 https://m.edsoo.ru/7a
d0020b
O61EM bubmuorexa [IOK
57 https://m.edsoo0.ru/23
TTHPAMHIBI

5171b3



https://m.edsoo.ru/6cdbecef
https://m.edsoo.ru/6cdbecef
https://m.edsoo.ru/37d84157
https://m.edsoo.ru/37d84157
https://m.edsoo.ru/5603e30b
https://m.edsoo.ru/5603e30b
https://m.edsoo.ru/a95f5c04
https://m.edsoo.ru/a95f5c04
https://m.edsoo.ru/7ad0020b
https://m.edsoo.ru/7ad0020b
https://m.edsoo.ru/235171b3
https://m.edsoo.ru/235171b3

bubmuorexa [IOK

58 O0bem https://m.edsoo.ru/f4
MTUPAMHUIBI 7dfefd
O61EM bubmuorexa [IOK
59 — https://m.edsoo.ru/79
c10312
. bu6nmmoreka [IOK
60 Obéu https://m.edsoo.ru/2f
MIUPAMHUIBI aadcaf
bu6nuorexa [IOK
61 O0BEM MPHU3MBI https://m.edsoo0.ru/79
853608
bubmuorexa [IOK
62 O0BEM pU3MBI https://m.edsoo.ru/le
053890
bu6mmoreka [IOK
63 O0BEM MPHU3MBI https://m.edsoo.ru/48
2d3f51
Kontponbnas
paboTa 1o Teme bubmuorexa [IOK
64 "O6BEMBI https://m.edsoo.ru/28
MHOTOTPaHHUKOB a6573c
IToBTOpEHME,
0000111IeHNE
cUCTEeMaTHU3aIus bubnmorexa [JOK
65 3HaHUH. https://m.edsoo.ru/09
IMoctpoenue 8bedad
CEUCHHI B
MHOTOTpaHHUKE
[ToBTOpEHME,
00001eHue
CUCTeMaTHU3aIHs
3HAHUM.
BBHHCHGHI:I_G bu6nuoreka [IOK
66 PACCTOAHII: https://m.edsoo.ru/f7
ML ABYMA 792ba9
TOYKAaMH, OT
TOYKH JO
MPSIMOH, OT
TOYKH JI0

IIJTIOCKOCTH,



https://m.edsoo.ru/f47dfefd
https://m.edsoo.ru/f47dfefd
https://m.edsoo.ru/79c10312
https://m.edsoo.ru/79c10312
https://m.edsoo.ru/2faadc3f
https://m.edsoo.ru/2faadc3f
https://m.edsoo.ru/79853608
https://m.edsoo.ru/79853608
https://m.edsoo.ru/1e053890
https://m.edsoo.ru/1e053890
https://m.edsoo.ru/482d3f51
https://m.edsoo.ru/482d3f51
https://m.edsoo.ru/28a6573c
https://m.edsoo.ru/28a6573c
https://m.edsoo.ru/098bedad
https://m.edsoo.ru/098bedad
https://m.edsoo.ru/f7792ba9
https://m.edsoo.ru/f7792ba9

MEXIY
CKPEIIHUBAIOIINUM
HCS TIPSIMBIMU

67

Hrtorosas
KOHTpPOJIbHAS
pabota

bu6mmoreka [IOK
https://m.edsoo.ru/b9
146bc0

68

IToBTOpEHME,
000011IeH1E
cHCTeMaTH3aIs
3HAHUM.
Brruncienue
YTJIOB: MEXIY
CKPEIIMBAIOIIUM
UCS TIPSIMBIMHU,
MEXIY NPSMOU U
IUIOCKOCTBIO,
JIBYIPaHHBIX
YTJIOB, YIJIOB
MEXIY
IIOCKOCTSIMHU

bubmuorexa [IOK
https://m.edso0.ru/56
765e8b

OBIIEE
KOJIMYECTBO
YACOB 10
[TIPOTPAMME

68



https://m.edsoo.ru/b9146bc0
https://m.edsoo.ru/b9146bc0
https://m.edsoo.ru/56765e8b
https://m.edsoo.ru/56765e8b

11 KUIIACC

KonnuectBo yacos DJIEKTPOHHBIE
Ne Hdara
Koutpoas = IlpakTuuec uudposbie
n/ Tema ypoka Bee HU3yYeH
I ‘o HbIE KHe st o0pa3oBaTe/ibHbIE
padoThI padoThI pecypcbl
Cdepa u map:
HEHIP, Panuye, bu6moreka [IOK
1 JHametD; 1 https://m.edsoo0.ru/03
fUTotaay 41bc2b
MOBEPXHOCTH
chepsnr
B3anmuoe
pacmtooKeHue
cdepsl u
IJIOCKOCTH; bu6nmmoreka [IOK
2 KacatesbHas 1 https://m.edsoo.ru/be
TUIOCKOCTh K d12a43
chepe;
IO Tb
chepsnr
M3obpacerne bu6mmoreka [IOK
3 :I(EZTS’CKLH;F; aH 1 https://m.edsoo.ru/bc
' 15f7f2
Ceuenus mapa
Humuaapuuec
Kast
MOBEPXHOCTH,
oOpasymomue
HWJIAHIPUYECK bu6mmoreka [IOK
4 o 1 https://m.edso0.ru/60
MOBEPXHOCTH, 54b8cl
oCh
ATUHIPHYECK
oi
MTOBEPXHOCTH
Hununaap:
ocnonaiA 1 Bumorera LIOK
5 HOBEPXHOCTE 1 https://m.edsoo.ru/18
’ 8f6216
obOpazyromas u
0Cb; TUIOMIAh



https://m.edsoo.ru/0341bc2b
https://m.edsoo.ru/0341bc2b
https://m.edsoo.ru/bed12a43
https://m.edsoo.ru/bed12a43
https://m.edsoo.ru/bc15f7f2
https://m.edsoo.ru/bc15f7f2
https://m.edsoo.ru/6054b8c1
https://m.edsoo.ru/6054b8c1
https://m.edsoo.ru/188f6216
https://m.edsoo.ru/188f6216

OOKOBOI1 U
MOJIHON
MMOBEPXHOCTHU

N3o6paxenue
[WIMH]pA HA
MJIOCKOCTH.
Pa3BépTka
[WTHHIPA.
Ceuenus
UIHH]IpA
(TUTOCKOCTBIO,
napasieaIbHON
WIH
MIEPIICHIUKYIIS
pHOM ocH
UIHH]IPA)

bubmuorexa [IOK
https://m.edsoo.ru/01
6e25eb

Konnueckas
MTOBEPXHOCTH,
oOpasyromue
KOHUYECKOH
MMOBEPXHOCTH,
OCh U BEpIIIHHA
KOHUYECKOM
MOBEPXHOCTH

bu6mmoreka [IOK
https://m.edso0.ru/c9
4ba09b

Komnyc:
OCHOBaHHUE U
BEPIIUHA,
oOpasyromas u
0Chb; IJIOMIATb
OOKOBOU U
IMOJIHOM
MOBEPXHOCTH

bu6nmuorexa [IOK
https://m.edso0.ru/89
7dd3b2

YceuéHHbIi
KOHYC:
obpazyromue u
BBICOTA;
OCHOBaHUS U
OokoBast
MOBEPXHOCTh

bu6nmmorexa [IOK
https://m.edsoo.ru/14
68bab3

10

Nzo6pakenune
KOHYycCa Ha
TIOCKOCTH.

bu6mmoreka [IOK
https://m.edsoo.ru/0b
delbe8



https://m.edsoo.ru/016e25eb
https://m.edsoo.ru/016e25eb
https://m.edsoo.ru/c94ba09b
https://m.edsoo.ru/c94ba09b
https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/1468bab3
https://m.edsoo.ru/1468bab3
https://m.edsoo.ru/0bde1be8
https://m.edsoo.ru/0bde1be8

Passéprka
KOHYyCa.
Ceuenus
KOHYycCa
(TII0CKOCTHIO,
napasuieabHON
OCHOBAaHUIO, U
IUIOCKOCTBIO,
MPOXOIAIIEH
4yepes
BEpILHHY)

KomOunanus
TeJ BpaICHHS

but6mmoreka [IOK

11 u https://m.edsoo.ru/3ce

MHOTOTpaHHUK f10e5

OB

MHororpansu

K, OITMCAHHBIN

o010 Chepet; Bu6mmorexa [IOK
12 Chepa, https://m.edso0.ru/0b

BIIMCAHHAS B 136158

MHOTI'OrpaHHUK

HUJIN B TCJIO

BpallleHUs

[Tonstue 06

o0BEMe. bu6mmoreka [IOK
13 OcHOBHbBIE https://m.edso0.ru/26

CBOICTBa a03fb7

00BEMOB TEI

O0BéM bu6mmoreka [IOK
14 UITHH/IPA, https://m.edsoo0.ru/55

KOHyca 13d87b

O0béM mapa u bubnmnoreka [IOK
15 IUIOIIAIb https://m.edsoo.ru/d1

chepsr 89bde2

[Tono6HbBIE

TEJa B

MIPOCTPAHCTBE. bubnmoreka [IOK
16 CooTHOIICHHS https://m.edsoo0.ru/81

MEXKITY Ocfleb

IJIOIIA MU

IMOBEPXHOCTEM,



https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/0b136158
https://m.edsoo.ru/0b136158
https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/d189bde2
https://m.edsoo.ru/d189bde2
https://m.edsoo.ru/810cf1eb
https://m.edsoo.ru/810cf1eb

00BéMaMu
MOOOOHBIX TEI

KoHntponbHas

pabota 1o bubnmorexa [IOK
17 temam "Tena https://m.edsoo.ru/4a

BpaleHus" u 33a8ab

"O6beMbI Ten"

Bekrtop Ha bu6nuoreka [IOK
18 TUIOCKOCTH H B https://m.edsoo.ru/5ca

MIPOCTPAHCTBE efclb

CnoxxeHue u bu6nmmorexa [IOK
19 BBIYMTAHHE https://m.edsoo.ru/23f

BEKTOPOB 41089

YMHOXEHUE bubmuorexa [IOK
20 BEKTOpa Ha https://m.edsoo.ru/dee

YHUCIIO 379¢b

Paznoxenue

BEKTOpA MO

TheM bubmmorexa [IOK
21 HEROMILIaHapH https://m.edsoo.ru/a2

BIM BEKTOpaM. 8fd74e

IIpaBuno

napasieNenun

ena

Pemenue

3aj1ad,

CBSI3aHHBIX C Bbubnuoreka [IOK
22 MPUMEHEHHEM https://m.edsoo.ru/5a

paBUI 827900

JIEUCTBUH C

BEKTOPAMH

Koopaunaruo-

BEICTOPHAI bubnmoreka [IOK
23 METOA ipH https://m.edsoo.ru/d3

pettieHiH alfe30

r€OMETPUUYECK

uX 3a71a4

[IpssmoyrosibHa

s CUCTeMa bu6mmoreka [IOK
24 KOODP/JIMHAT B https://m.edsoo.ru/48

MIPOCTPAHCTBE.
Koopaunatsi

db7058



https://m.edsoo.ru/4a33a8ab
https://m.edsoo.ru/4a33a8ab
https://m.edsoo.ru/5caefc1b
https://m.edsoo.ru/5caefc1b
https://m.edsoo.ru/23f4f089
https://m.edsoo.ru/23f4f089
https://m.edsoo.ru/dee379eb
https://m.edsoo.ru/dee379eb
https://m.edsoo.ru/a28fd74e
https://m.edsoo.ru/a28fd74e
https://m.edsoo.ru/5a827900
https://m.edsoo.ru/5a827900
https://m.edsoo.ru/d3a1fe30
https://m.edsoo.ru/d3a1fe30
https://m.edsoo.ru/48db7058
https://m.edsoo.ru/48db7058

BEKTOpa.
[Ipocrerimue
3a/1a44 B
KOOpJMHATaxX

25

Yron mexny
BEKTOpPAMH.
CkansipHoe
MIPOU3BEICHUE
BEKTOPOB

bu6nuorexa [IOK
https://m.edsoo.ru/72
5effc4

26

Brruucnenue
YIJIOB MEXIY
NPSMBIMHA U

IOCKOCTSIMU

bubmuorexa [IOK
https://m.edsoo.ru/8ef
be78e

27

KonTposnbHas
pabota no
TeMe
"BekTopsl 1
KOOPJIMHATHI B
npoctpaHcTae”

bubmuorexa [IOK
https://m.edsoo.ru/77
c22fch

28

IToBTOpEHHUE,
000011IeH1E U
cucTemMaTH3al]
Ys 3HaHUM.
OcHoBHbIE
burypsl,
(haKThl,
TEOPEMBI
Kypca
IJIaHUMETPUHU

bu6mmoreka [IOK
https://m.edsoo.ru/17
80basd

29

[ToBTOpEHME,
00001IeHHE U
CHCTEMAaTH3all
WS 3HAHUM.
OCHOBHBIE
burypsi,
(bakThI,
TEOPEMBI
Kypca
IJIAaHUMETPUHU

bu6mmoreka [IOK
https://m.edsoo.ru/07
8cd184

30

[ToBTOpEHME,
0000111eH1E U
cucreMarusailg

bu6mmoreka [IOK
https://m.edsoo0.ru/74
91efel



https://m.edsoo.ru/725effc4
https://m.edsoo.ru/725effc4
https://m.edsoo.ru/8efbe78e
https://m.edsoo.ru/8efbe78e
https://m.edsoo.ru/77c22fc5
https://m.edsoo.ru/77c22fc5
https://m.edsoo.ru/1780ba5d
https://m.edsoo.ru/1780ba5d
https://m.edsoo.ru/078cd184
https://m.edsoo.ru/078cd184
https://m.edsoo.ru/7491efe0
https://m.edsoo.ru/7491efe0

WS 3HAHUM.
3amaun
MJIAHUMETPU U
A METOBI UX
peLeHus

[ToBTOpEHHUE,
00001IeHnE U
CHCTEMAaTH3all
31 WS 3HAHWMN.
3amaun
IJIAHUMETPUHU
1 METObI UX

pelieHus

bu6nuorexa [IOK
https://m.edsoo.ru/4df
fda97

[ToBTOpEHUE,
00o01ienue u
cUcTeMaTH3aI]
Usl 3HAaHUMU.
OcHOBHBIE
burypsl,
GbaKThI,

32

TEOPEMBI

Kypca
CTepPEOMETpUHN

bubmuorexa [IOK
https://m.edso0.ru/74
b2ad91

Hrorosas
33 KOHTPOJIbHAs
paborta

bubmuorexa [IOK
https://m.edsoo.ru/ec2
4dfc2

[ToBTOpEHME,
00o011eHne u
cucTreMarusailg

34

WA 3HAHUU

bu6nmmorexa [IOK
https://m.edsoo.ru/f46
5d10e

OBLLEE
KOJIMUECTBO
YACOB 10
[TIPOTPAMME

34



https://m.edsoo.ru/4dffda97
https://m.edsoo.ru/4dffda97
https://m.edsoo.ru/74b2ad91
https://m.edsoo.ru/74b2ad91
https://m.edsoo.ru/ec24dfc2
https://m.edsoo.ru/ec24dfc2
https://m.edsoo.ru/f465d10e
https://m.edsoo.ru/f465d10e

YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30OBATEJIBHOI'O
ITPOLECCA
OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI VI YYHEHHUKA

» Marematuka: ajareOpa U Hayajla MaTeMaTHIeCKOT0 aHanu3a, reomerpus. ['eomerpus, 10-
11 xnmaccwl/ Atanacsa JI.C., Byry3os B.®., Kanomier C.b. u npyrue, AKnoHepHOE
obmectBo «M3narenbcTBo «IIpocBerieHne)

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET



