


HOACHUTEJIBHASA 3AIIMCKA

Pabouast nporpamma yue6Horo kypca «I'eomeTpus» 0a30BOro ypoBHs sl 00y4arOLIUXCS
10 —11 xsaccoB pa3paboTana Ha ocHOBe DelepaIbHOrO IOCYJapCTBEHHOIO 00Pa30BaTEILHOIO
CTaHJapTa CpeAHero ooduiero oOpa3oBaHMs, ¢ Y4ETOM COBPEMEHHBIX MUPOBBIX TPEOOBaHUH,
NPEABSBIIEMBIX K MaTeMaTH4ecKoMy OOpa30BaHMIO, M TPAAWIHMHA POCCUHCKOrO 0Opa3oBaHHMS.
Peanmaunﬂ porpaMmaI oOecrieunBaeT OBJIAJICHUEC KIIFOUEBBIMU KOMIICTCHIUsSIMU,
COCTABJISIIOIMMH OCHOBY JUISi CaMOpa3BUTUS M HENPEPHIBHOIO OOpa30BaHUs, IENOCTHOCTH
OGH.IGKyHLTypHOFO, JIMYHOCTHOT'O M MTO3HABATCIIBHOI'O PA3BUTHUSA JINIYHOCTU 06yqa}0m1/1xcsl.

HOEJIM N3YYEHUSA YYEBHOI'O KYPCA

BaxHocTh y4yeOHOro Kypca I'e€OMETPUH Ha YPOBHE CpEIHEro o0Iero ooOpa3oBaHUs
0o0yCIIOBJIEHa MPAaKTUUYECKONW 3HAYMMOCTBIO METANpEeAMETHBIX U TPEAMETHBIX pPE3yJIbTaTOB
o0y4yeHHs TE€OMETPUM B HANpaBIEHUHU JIMYHOCTHOIO PAa3BUTUSA OOydaromuxcs, (GOpMHUPOBAHUS
(YHKIMOHAJIBHOM MaTeMaTHYECKOW T'PAMOTHOCTH, W3YYEHHs JPYTUX Y4E€OHBIX TUCIMILIMH.
Pa3BuTtne y oOywarommxcs NpaBUIBHBIX MPEACTABIEHUN O CYIIHOCTH M MPOUCXOXKICHUU
reOMEeTPUYECKUX a0CTpaKLUii, COOTHOLIEHUN PEATbHOIO U UIEATIBHOI0, XapaKTepe OTPaKCHUs
MaTeMaTUYECKOM HAYKOH SIBICHUU U IIPOLIECCOB PEaIbHOI0 MUPA, MECTE€ I'€OMETPUU B CUCTEME
HayK U pOJIM MAaTEMaTU4YECKOrO MOJEIMPOBAaHUS B HAyYHOM IIO3HAHMM M B IIPAKTHKE
CHocOOCTBYET (OPMHMPOBAHUIO HAYYHOI'O MHUPOBO33PEHUS yyalllUXcsd, a TakkKe KauecTB
MBIIIEHHSI, HEOOXOAUMBIX JJIsl aalTalliid B COBPEMEHHOM OOIIECTBE.

I'eomerpus sBisgercss ogHUM M3 0a30BBIX IPEIMETOB HAa YPOBHE CPEIHEro OOIero
o0pa3oBaHus, TaK KakK O0eCleYrBaeT BO3MOXKHOCTh M3YUEHHUsS KaK JUCIUIUIMH €CTECTBEHHO-
Hay4HOU HaIIPaBJIEHHOCTH, TaK U TYMaHUTAPHOM.

Jlornueckoe MbllIIEHHE, (HOPMUPYEMOE HpPHU HM3YyYEHUU OOYYarOLMMMCA MOHATHHHBIX
OCHOB T€OMETPUM M IIOCTPOCHUM LEMOYKH JIOTMUECKUX YTBEPXKIEHUH B XOJ€ pELICHUs
reOMETPUYECKUX 3aJlay, YMEHHE BBbIIBUTaTh U OMNPOBEPraTh TI'MIOTE3bl HEMOCPEICTBEHHO
UCIIOJIB3YIOTCSL TPU PEUICHMM 3a7ad4 €CTECTBEHHO-HAY4YHOI'O ILMKJIA, B YaCTHOCTH U3 Kypca
¢busuKy.

YMeHHe OpHEHTHUPOBAaThCS B IPOCTPAHCTBE WIPACT CYIIECTBEHHYIO pPOJIb BO BCEX
o0nacTax JesTeabHOCTH dYenoBeka. OpueHTalus 4YeloBeKa BO BPEMEHU M IMPOCTPAHCTBE —
HEOOXOJMMOE YCIIOBHE €ro COIHATbHOrO OBITHS, (hopMa OTpaKeHHs OKPYKAIOIIEro MHpa,
yCIOBHE  YCHEIIHOIO TIO3HAHUS M aKTHMBHOTO  IpeoOpa3oBaHMsA  JAEUCTBUTEIBHOCTH.
OnepupoBaHue IPOCTPAHCTBEHHBIMU 00pa3aMu 00bEIMHACT pa3Hble BUAbI YUeOHOU U TPYI0BOM
NEeSTENbHOCTH, SBJISAETCA OJHUM U3 NMPOPECCHOHATIBHO BAa)KHBIX KayeCTB, MOATOMY aKTyaslbHa
3agada (OPMHPOBAHUS y OOYyYarOIIMXCS MPOCTPAHCTBEHHOIO MBIIUIEHUS KaK Pa3HOBUAHOCTU
00pa3HOro MBIIUICHUS] — CYIIECTBEHHOI'O KOMIIOHEHTa B TOATOTOBKE K MPAKTUYECKOH
JEATENBHOCTH 110 MHOTMM HAIIPaBJICHUSM.

Lenb ocBoeHMs mporpaMMmsbl yueOHOro Kypca «l'eomeTpus» Ha 6a30BOM ypOBHE 00y4eHUS
— o0mieoOpa3oBareIbHOE M OOIICKYJIBTYPHOE Pa3BUTHE OOYYAMOIIUXCS depe3 obecredeHue
BO3MOKHOCTH MPUOOPETEHUSI U UCIIOJIb30BAHUSI CUCTEMATUYECKUX I€OMETPUYECKUX 3HAHUM U
NecTBUH, crieln(UIHBIX T€OMETPUH, BO3SMOKHOCTH YCIIEHIHOTO IPOI0JKEHUsT 00pa30BaHus 110
CHEIHAJIBHOCTSIM, HE CBSI3aHHBIM C IPUKJIAIHBIM UCIIOJIb30BAHUEM F€OMETPUH.

[lporpaMmMa mo reoMerpun Ha 0a30BOM YpPOBHE IpeIHA3Ha4YeHa i OOydyaroIIHXCs
CpEeIHEH IIKOJIbI, HE WCHBITHIBABIIMX 3HAUUTENIBHBIX 3aTPyJAHEHUH Ha YPOBHE OCHOBHOIO



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 cHocoOHocTell — oOydwarommuxcs,
M03HABATEJIbHON aKTUBHOCTH, UCCIIE0BATEIbCKUX YMEHUM, KpUTUYHOCTH MBIIIJICHUS;

e (opMmupoBaHue (DYHKIHMOHAIBHOW TPaMOTHOCTH, PEJICBAHTHOM T€OMETPUU: yYMEHHE
pacro3HaBaTh MPOSIBICHUS TEOMETPUUECKUX MOHATUH, 0OBEKTOB U 3aKOHOMEPHOCTEH B
peaNbHbIX JKU3HEHHBIX CUTYyallUAX M NPU U3YyYEHUU APYTUX Y4eOHBIX IPEIMETOB,
NPOSIBJIICHUS] 3aBUCUMOCTEH M 3aKOHOMEPHOCTEH, (OpMYyIMpPOBAaTH UX Ha S3bIKE
F€OMETPUM U  CO3[aBaTh T[E€OMETPUYECKHE MOJIEIH, NPHUMEHATh OCBOCHHBIN
reOMETPUYECKU ammapaT sl pelleHHs MPaKTHKO-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 OpraHu30BaHHas padoTa HaJ HHUMH, YTO CIOCOOCTBYIOT Pa3BUTHIO
JIOTMYECKOTO0 U TPOCTPAHCTBEHHOTO MBILIUICHUS, CTUMYJIUPYET HPOTEKaHWE HWHTYUTHUBHBIX
IIPOLIECCOB, MOTUBUPYET K JaJbHENIIEMY U3YUEHUIO IIPEIMETA.

[Ipennourenue oTnAaéTcs HArVIAIHO-KOHCTPYKTHBHOMY METOJYy OOyuY€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
3aa4 Ha OINEpPHPOBAaHUE IPOCTPAHCTBEHHBIMU oOpa3zamu. Co3gaHue 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 COJAEpXkKaTelIbHbIM JIMHUSM, HO W MO TojJaM OOyueHHs Ha YpPOBHE CpeIHEero oOIIero
oOpasoBaHusl.

Conepxanue 00pa3oBaHMSA, COOTBETCTBYIOIIEE NPEAMETHBIM pPE3YJIbTaTaM OCBOCHUS
paboueil mporpaMMsl, pacpeAeaEHHBIM 110 roJjaM 00yueHHsl, CTPYKTYPUPOBAHO TaKUM 00pa3oM,
9TOOBI  OBJAJEHWE TEOMETPUYECKHMMH TOHSATHSMH W HABBIKAMH  OCYIIECTBIISIIOCH
MOCIIEZIOBATEIbHO M TIOCTYNATENbHO, C COOJIONEHHEM IpPUHIMIA 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 uzydenne reomerpun otBoauTCs 2 yaca B Hegenmto B 10 kitacce u 1 yac B Henento B 11
KJIacce, BCero 3a JBa roja odyuenus - 102 yaeOHBIX yaca.



COJEPKAHUE YYEBHOTI'O KYPCA
10 KJIACC

IIpsiMble ¥ MJIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE MOHATUS CTEpeOMeTpuH. Touka, npsiMasi, IIIOCKOCTh, MpocTpaHCTBO. [loHaTHe
00 aKCHOMaTHYECKOM MOCTPOEHUU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHH U CIIEJICTBUS U3 HUX.

B3aumHoe pacrnosnokeHue NpsMbIX B IIPOCTPAHCTBE: MEPECEKAIOIINECS, TapauIeIbHbIEe U
cKpeluBamomuecs npsMble. [lapamienbHOCTh NOPSAMBIX M IUIOCKOCTEH B IMPOCTPAHCTBE:
MapajulesIbHbIE MpPSIMbIE B IPOCTPAHCTBE; IMAPAJUICIBHOCTh TPEX NPSIMBIX; MAPAJIIEIBHOCTD
NpSIMOM M IJIOCKOCTH. YTJIBI C COHAIIPABICHHBIMM CTOPOHAaMH; Yrojl MeEXAy NpsIMbIMH B
npoctpaHcTBe.  [lapanmnenpbHOCTh  IUIOCKOCTEH:  NapajulesibHble  IJIOCKOCTH;  CBOMCTBA
napaijiesibHbIX MiockocTel. [Ipocreiime npocTpaHcTBEeHHbBIE (UTYPHI HA MIIOCKOCTU: TETPAdAP,
KyO, apaJijiesIeNuIe]]; IOCTPOESHUE CEUEHUI.

[lepneHauKynsIpHOCTH OPSAMOM M IUJIOCKOCTH: IEPHEHIUKYJISPHbIE IPSIMBIE B
IIPOCTPAHCTBE, TPAMBIE MapajyIeIbHble W IEPHNEHAMKYISIPHBIE K IUIOCKOCTH, IPHU3HAK
NEPIEHAUKYISIPHOCTH IPSIMOM M IIJIOCKOCTH, TeopemMa O NPsIMOM IEepHEeHIUKYISIPHON
IJIOCKOCTH. YTJIbI B MPOCTPAHCTBE: YrOJ MEXKIY NPSIMOM M IIOCKOCTBIO; JBYTPaHHBIM yroJl,
JVHEWHBIN yToJ ABYIPaHHOTO yria. [lepneHauKyssp M HaKIOHHBIE: PACCTOSHHUE OT TOYKH [0
IUIOCKOCTH, PACCTOSIHUE OT TMPSMOW 10 TUIOCKOCTH, MPOEKIHs (UTYpbl Ha IJIOCKOCTb.
[lepneHauKyISIPHOCTD TUIOCKOCTEN: MPU3HAK MEPIEHAUKYISIPHOCTH IBYX ILUTOCKOCTEN. Teopema
0 TPEX NEPIEHIUKYIApax.

MHoOrorpaHHUKH

[lonsiTHE MHOrOrpaHHUKA, OCHOBHBIE JJIEMEHTbl MHOTOTPAaHHUKA, BBIIYKJIbIE U
HEBBINYKJIbIE MHOTOTPaHHUKH; pa3BEPTKAa MHOrOrpaHHuKa. [Ipu3Ma: N-yrosbHasi npusma; rpaHu
Y OCHOBAHHUS MPU3MBI; MIpsiMasi U HAKJIOHHAsl IPU3MbL; OOKOBAs U MOJIHAS IOBEPXHOCTH MPU3MBI.
[Tapannenenunen, OpsMOYTOJIbHBIN Mapajuiesienunen U ero cBoiictea. Ilupamunpa: n-yronapHas
nupaMuzia, TpaHd W OCHOBAaHMWE MUpaMH]Ibl; OOKOBas M IIOJIHAS IOBEPXHOCTh NHUPaMUJBbI;
MpaBUJIbHAs W YCEUEHHas MUpaMuja. OJIEMEHTbl MNpu3Mbl M nupamuiabl. [IpaBuiibHBIE
MHOT'OTPaHHUKU: MOHATHE NPAaBUJIBHOTO MHOTIOIPaHHUKA; MpaBWIbHAS MPU3Ma U IpaBUIbHAs
NMpaMK/ia; IpaBUIbHAs TPEYrojbHas MUpaMUAa U MpaBUWIbHBIN TeTpadip; Kyo. Ilpencrasienue
O TMpPaBWIbHBIX MHOIOTPaHHUKAX: OKTa’ap, AoAeKa’ap M ukKocadap. CeueHus HOpU3MBI U
MHUPaAMU/IBI.

CumMeTpusi B NPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOYKH, MPSIMOW, IMJIOCKOCTH.
OneMEeHTBl CHAMMETPUH B TMpaMUJaX, Napajuieeune ax, IpaBUIbHbIX MHOTOIPaHHUKAX.

Brrurcnenue 351eMEHTOB MHOTOTPAHHUKOB: pEéOpa, nuaroHanu, yriasl [Liomans 6okoBon
MOBEPXHOCTH M TIOJHOW MOBEPXHOCTH NPSMOW MPHU3MBI, IJIOMIaAb OCHOBaHHM, Teopema O
OOKOBOH TOBEPXHOCTH MNpsiMON mpu3Mbl. [lnomans OGOKOBOW MOBEPXHOCTH M MOBEPXHOCTH
MPaBUJIBHON MUpPaMUIBI, TEOpeMa O IUIOMAAN yceuy€HHOH mupamuabl. [lonstue o6 oOBbEMe.
O6bEM upamMuibl, IPU3MBI.

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

11 KUIIACC

Tena Bpamenus



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

Konnueckass moBepxXHOCTb, 00pa3yroliyne KOHMYECKOW IOBEPXHOCTH, OCh W 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: meHTp, paguyc, AuaMeTp; IUIOMIAaJb MOBEPXHOCTH cdepbl. B3aumuHoe
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. COOTHOIIGHHS MEXAY IJIOIMIAJIMU 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 mpocTpaHcTBe. ClI0KEHNE 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 npocTtpaHcTBe. Koopaunatel BekTtopa. IIpocreimme
3a7a4yd B KOOpAMHATaxX. Yrojl Mexay BekTopamu. CKalsipHOE IPOU3BEIECHUE BEKTOPOB.
Brruncnenue yrioB Mexay OpsIMBIMH U IJIOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBIN METOJ IpPH
pelIeHnH TeOMETPUUYECKUX 3a/1a4.



INIJTAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE 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 MAaTEMAaTHYECKUX OCHOBAX
(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(OPMHPOBAHHOCTHIO POCCHICKOMN IPa)KTaHCKOW MACHTUYHOCTH, YBaKEHHUS K MPOLIIOMY
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 BOCTIMTAHUSA:

OCO3HAaHMEM JYXOBHBIX IIEHHOCTEH pOCCHIHCKOro Hapoaa; c(pOpMHUPOBAHHOCTHIO
HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO MOBEACHMS, CBA3AHHOIO C MPAKTUYECKUM IPUMEHEHUEM
JOCTHKCHUM HAYKH U 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
(3m0poBO€ mUTaHUE, COATAHCUPOBAHHBIA PEXUM 3aHATHH U OTIbIXa, peryisipHas (Qu3nueckas
aKTUBHOCTb); (PU3UYECKOTO COBEPUICHCTBOBAHUS, MPH 3aHATHUSIX CIOPTUBHO-037I0POBUTEILHON
JESATENBHOCTBIO.

TpyaoBoe BociuTanue:

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

JIKOJIOTHYeCKOoe BOCIIUTaHue:

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

LleHHOCTH HAYYHOI0 O3HAHUSA:



c(OPMHPOBAHHOCTBIO MHUPOBO33PEHUS, 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 M MAaTEMaTU4YECKOW KyJIbTypOM KaK CPEICTBOM II03HAHUSA
MHpa; TOTOBHOCTBIO OCYHIECTBJIATH NPOCKTHYIO M HCCIEAOBATEIBCKYIO JIESITENBHOCTD
MHJIUBHUYaJIbHO U B IPYIIIIE.

METAIIPEJMETHBIE PE3YJIbTATbBI

MeTtanpeamMeTHbIe pe3yIbTaThl OCBOEHUS POrpaMMBbl yueOHOTo npeameTa «MaremaTrukay
XapakTepu3yloTCs  OBJAJICHUEM  YHUBEPCAIbHBIMU  HO3HAGAMENbHbIMU  OelCMEUAMU,
VHUBEPCANbHLIMY — KOMMYHUKAMUBHBIMU — OCUCMBUAMY, — YHUBEPCATbHbIMU — Pe2yaAMUEHbIMU
OelicmeUusIMuU.

1) Vhusepcanvhvle noznasamensmule oeticmsus, obecneyusaiom Gopmuposanue 6a306bix
KOCHUMUBHBIX NPOYECcco8 00yuarowmuxcs (0ceoeHue mMemooos NO3HAHUSL OKPYHCAIOWe20 Mupa;
npuMeHeHUe N02UYeCKUX, UCCIe008ameNbCKUX Onepayull, ymeHutl pabomams ¢ ungopmayueti).

ba3oBble JlorHyecKue 1ecTBUA:

® BBIIBIATH M XapaKTEPU30BaTh CYIIECTBEHHBIC NMPU3HAKH MAaTEMaTHUYECKHX OOBEKTOB,
MOHSITHIA, OTHOIIEHUN MEXAY TOHATUSMU; (OPMYIUPOBATH OIMPEACIICHUS TOHSATHH;
YCTaHaBJIMBATh CYIIECTBEHHBII MPU3HAK KJIacCU(pUKALUU, OCHOBAHUS JJIs1 0000IIeHUs
¥ CpaBHEHHUS, KPUTEPUHU TIPOBOIUMOTO aHAN3a;

e BOCIPUHHUMATH, (POPMYITHUpPOBATh W TMPEOOPA30BHIBATH CYXKICHUS: YTBEPAUTEIBHBIC U
OTpUIaTeNbHbIC, EAMHIUYHBIC, YACTHBIE U OOIINE; YCIOBHBIC,

® BBIIBIIITH MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M M IPOTHBOPEYHS B (haKTax,
JAHHBIX, HAOTIOACHUSX W YTBEPXKACHUAX; MpeajaraTb KPUTEPUU IS BBISIBICHUS
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 ApPTryMEHTAIIMIO, NPHUBOAUTH TPUMEPBHl 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 uccienoBareibcKue 1eiCTBUS:

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

® T[POBOJUTH CaAMOCTOSATEIBHO CIUIAHUPOBAHHBIA SKCHEPUMEHT, HCCJIEIOBAaHUE TIO0
YCTQHOBJICHHIO OCOOEHHOCTEH MaTeMaTH4eCKOro OOBEKTa, SBJICHUS, Ipolecca,
BBISIBJICHHIO 3aBUCUMOCTEN MEX1y 00bEKTaMHU, SIBICHUSIMHU, IPOLIECCAMU;

® CcaMOCTOATENbHO (OpMYyIHpOBaTh OOOOIIEHHMS M  BBIBOABI IO  pe3yjibTaTaM
MPOBEEHHOT0 HAOIOCHHUSI, UCCIIEAOBAHMUS, OL[CHUBATh JOCTOBEPHOCTh MOJIYyYEHHBIX
pe3yIbTaTOB, BEIBOJOB U 0000ILEHHIA;



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

PabGora ¢ undgopmaumeii:

® BBIABIATH JACHUIUTHI WH(GOPMAIINHY, 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 HMH(POpMAIUIO, TMPEACTaBIATh €€ B pa3IuuHbIX (opMmax,
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 ICIISIMH
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 BOIIPOCHI IO CYIIECTBY 00CYKIaeMOM TeMbl, TIPOOIEMBI,
pemaeMoi  3aJa4yM, BBICKa3bIBaTh MWJEH, HAIEJICHHBIE HAa TIOUCK PELICHHUS;
COMOCTABJSATH CBOU CYXKIEHUS C CYXACHUSIMH JPYrMX YYaCTHUKOB JHAJIOra,
0oOHapyKUBaTh pa3IMuue U CXOJICTBO MO3UIHIA; B KOPPEKTHOW popme popMynnpoBaTh
pa3HorIacusi, CBOU BO3pPaKEHUS;

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

CorpyannuecTBo:

® [IOHUMaThb U HUCIOJB30BaTh MPEUMYIIECTBA KOMAaHAHOW W WHIUBUAYATbHOU 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 YIaCTHUKAMU 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 M COOCTBEHHBIX BO3MOKHOCTEN, apryMEHTUPOBATh U
KOPPEKTHPOBATH BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOM MH(pOPMALIUH.

CaMOKOHTPOJIb:



e BJaJeTh HABBIKAMHM I[I03HABATEIBHON pE(PIEKCUM KaK OCO3HAHUS COBEPIIAEMBIX
JNENUCTBUI M MBICIUTENbHBIX MPOLECCOB, HX pPE3yJbTaTOB; BIAJIETh CHOCOOaMHU
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, MPSAMasi, TIIOCKOCTb.

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

OnepupoBaTh TMOHATUSMU: MAPATIIEIBHOCTE W MEPHEHAMKYIIPHOCTh TMPSIMBIX U
IIJIOCKOCTEM.

KnaccugunupoBats B3aMHOE pacioioKeHHE IPSIMbIX 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 MHOTOTPaHHUKA, IPABIILHBI MHOTOTPaHHUK.

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

KnaccuduumpoBaTh MHOTOTpaHHUKH, BBIOMpass OCHOBAaHUS Ui  KJIACCHU(DUKALUU
(BBIMTYKJIbIE ¥ HEBBIMYKIbIE MHOTOTPAaHHHKH; TPABUJIbHBIE MHOTOTPAHHUKH, TPSMbIE U
HAKJIOHHBIE TIPU3MBI, TAPAJUICIICTTHIICIBI).

OnepupoBaTh NOHATHSAMHE: CEKYIIAs TNIOCKOCTh, CEYEHNUE MHOTOTPAHHUKOB.

OOBACHITH MPUHIIUIIBI IOCTPOSHUS CEUEHUH, UCIIONIb3Ysl METO/I CIIEIOB.

Ctpouth cedeHuss MHOTOTPAHHUKOB METOJIOM CJIE/IOB, BBIMOJHSATH (BBIHOCHBIE) 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 3aJad Ha BBIUYMCJICHHE PACCTOSHHM MEXAYy ABYMS TOUKAMH, OT TOYKH JI0O
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
MaTEeMaTUYECKHUX 3a7[a4 Ha BBIYHCICHUE YIJIOB MEXAY CKPEIUBAIOIIUMUCS TPSIMBIMH, MEXKIY
MPSIMOH U TUTOCKOCTBIO, MEXK/TY TUIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.

Boruncnsate 00bEMBI U TUIOMIAIA TOBEPXHOCTEH MHOTOTPAaHHHUKOB (MIpU3Ma, THpaMua) ¢
MpUMEHEHHEM (OPMYII; BBIYUCIATH COOTHOIICHHUS MEXAY IUIOMAASMU 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
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 KUIIACC

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

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

OOBACHATH CIIOCOOBI MOTYYESHHUS TEJT BPALLCHHUS.

KnaccudunmpoBaTs B3aMHOE pacroyioxkeHue chepbl U MITOCKOCTH.

OnepupoBaTh MOHSATUSMU: HIAPOBOM CETMEHT, OCHOBAHUE CETMEHTA, BHICOTA CETMEHTa;
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; cdhepa, BIUCaHHAS B MHOTOTPaHHUK WITH TEJIO BPALICHHUS.

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: BUT
CBEpXY, COOKY, CHU3Y; CTPOUTH CEYECHUS TeJl BpaIleHus.

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

OnepupoBaTh NOHATHEM BEKTOP B IIPOCTPAHCTBE.

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, PABCHCTBO 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, PACKIIAILIBATH BEKTOP 10 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 3a1a4d 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 MATEMAaTHYCCKHUX 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 MOJIENIA C UCIOJIH30BAHUEM T€OMETPHUYCCKUX TOHSATHH U TEOPEM,
amnmapara anreOphl; peniaTh MPakTUIECKUE 3a/1a4H, CBSI3aHHBIC C HAXOXKICHUEM T€OMETPUUECKUX
BEJTUYHH.



TEMATUYECKOE INTAHUPOBAHUE

10 KVIACC
KosnyecTBOo 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHMe pa3iesioB U TeM (undposbie)
n/n NporpaMMbl Bcero Konrporbiibie | IpakTireckire o0pa3oBaTesibHbIE
padoThbI padoTsbI pecypenI
1 BBenenue B ctepeoMeTpuio 10
) [IpsiMble U MIIOCKOCTH B IPOCTPAHCTBE. 12
[MTapannenbHOCTB MPSIMBIX U TFIOCKOCTEH
3 HepneHz[miyns[pHocn) NPSMBIX 1 12
IUIOCKOCTEH
4 VYTi1el MEXAY IPSAMBIMHU U IIJIOCKOCTSMU 10
5 MHororpaHHUKH 11
6 OOBEMBI MHOTOTPaHHHUKOB 9
7 IloBTOpEHME: CeUeHUs], pACCTOSTHUS U YTJIIbI 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 0 0




11 KVIACC

KoauuecTBo yacoB JIeKTPOHHBIE

HanmenoBaHue pa3iesioB U TeM undposbie
Ne n/m P Konrpoabusie | IIpakruyeckue (mudpp )

NPOrpamMMblI Bcero o0pa3oBaTe/bHbIE

padoTbI padoThI
pecypchbl

Tena Bpamenus 12

O06BEMBI TEN )

BekTops! 1 KOOPAMHATHI B IPOCTPAHCTBE 10

[ToBTOpEeHME, 00600IIEHNE, 7

CHUCTeMaTH3alrs 3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 0




HNOYPOYHOE IIVTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acos

Bcero

KonTpoabhbie
padoThbI

IIpakTH4eckne
padoTsbI

Jara
U3yuyeHus

JIeKTPOHHbIE
undgposbie
o0pa3oBaTe/ibHbIE

pecypcbl

OCHOBHBIE MIOHATHUS CTEPEOMETPUN: TOUKA,
npsiMasi, INIOCKOCTh, IIPOCTPAHCTBO.
[IpaBuna n3o0pakxeHus: Ha PUCYHKAX:
1300pakeHus MIIOCKOCTEH, MapalieIbHbIX
MPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

IlonsTus: MEepeCCKarOIMnECC IMIO0CKOCTH,
nepeceKaromuecd nmpamas 1 rnioCKOCTb

TlonsTus: MEPECCKAOIMECH IMIOCKOCTH,
NepeCCKaromuecsd nmpamasd 1 rnioCKOCTb

3HAKOMCTBO C MHOT OrpaHHUKAaMU,
I/1306pa)KCHI/Ie MHOT'OI'PaHHUKOB Ha
PUCYHKAX, HA IPOCKIMUOHHBIX YCPTCIKAX

HauanpHble cBeieHus 0 Kyoe U mupamu/ie,
uX pa3BEpTKU U Mojenu. CeueHus
MHOTI'OTPaHHUKOB

HauaneHbie cBeeHus 0 Kyoe U mupamu/e,
ux pa3BépTku U Moaenu. CeueHus
MHOTOTPaHHUKOB

TToHsiTHE 00 aKCHOMATUYECKOM
MOCTPOCHHUH CTEPEOMETPHH: aKCHOMBI
CTEPEOMETPHUH U CIICACTBHS M3 HUX




IlonsiTre 00 akCHOMATHYECKOM

8 MOCTPOSHUH CTEPEOMETPHUHU: AKCHOMBI
CTEPEOMETPUU U CIAEACTBUSI U3 HUX
[onsiTHEe 006 aKCHOMAaTHYECKOM

9 MIOCTPOCHHUU CTEPEOMETPUU: AKCUOMBI
CTEPEOMETPUH U CIIEACTBHS U3 HUX
[Tonsitne 06 akcMOMaTUIECKOM

10 IIOCTPOEHHUH CTEPEOMETPUN: AKCUOMBI
CTEPEOMETPHUU U CIEACTBUS U3 HUX
Bsaumnoe pacnonoxeHue npsiMbIx B

11 MIPOCTPAHCTBE: IEpPECEKarOINecs,
napaJijiesIbHble U CKpPEIINBAIOIINECS
MpsiMbIe
[TapannenbHOCTh MPSMBIX U MJIOCKOCTEN B

12 MIPOCTPAHCTBE: MapauIeNIbHbIE MIPSIMBIE B
MPOCTPAHCTBE; NAPATUIETBHOCTD TPEX
MIPSIMBIX
[TapanienbHOCTh MPSIMBIX U MJIOCKOCTEN B

13 npoctpancTse: [lapamienbHOCTh IPSMON U
IJI0CKOCTH

14 VYTIuIbl ¢ COHANPABICHHBIMA CTOPOHAMHU

15 Yroa Mexay IpsIMbIMU B IPOCTPAHCTBE

16 VYroa Mexay npsiMbIMU B IPOCTPAHCTBE

17 [TapamienbHOCTB TUIOCKOCTEN:
napaJjiesibHbIE MIIOCKOCTH

18 CaoiicTBa mapauiesIbHbIX MIIOCKOCTEH

19 [Ipocreiimme mpocTpaHCTBEHHBIC (DUTYPHI

Ha MJIOCKOCTH: TeTpasap, KyoO,




nmapaJlICJICIUIIC T

20 [Moctpoenue ceueHmii

21 [locTpoenue ceuennii
[IpoBepounas pabora no reme "IIpsimbie u

22 TIJIOCKOCTH B TIPOCTPAHCTBE.
[TapanienbHOCTb MPSIMBIX U MJIOCKOCTEH"
[lepneHquKyIApHOCTD NPSIMOU U

23 IJIOCKOCTH: MEPIEHANKYIISIPHBIE TIPSIMBIE B
IIPOCTPAHCTBE

24 [IpsimMble mapasenbHble U
MEPIEHIUKYIIIPHBIE K IITIOCKOCTH

o5 [Ipsimble napasuienbHbIE U
MEPIEHINKYIIIPHBIE K IIIOCKOCTH

26 [Ipu3Hak nepneHauKyIIpHOCTH IPSIMOU U
IIJIOCKOCTH

97 [Ipu3Hak neprneHuKyIIpHOCTU IPSIMON U
IJIOCKOCTH

28 TeopeMa o npsiMOi EPNEHANKYISIPHON
IIJIOCKOCTH

29 Teopema 0 IpsAMO NEPIIEHAUKYIISIPHOU
IJIOCKOCTH

30 Teopema o psiMOii IEPIICHANKYIISIPHON
IIJIOCKOCTH
[lepnieHauKyNSp ¥ HAKIIOHHBIE: PACCTOSIHUE

31 OT TOUYKH JI0 IIJIOCKOCTH, PACCTOSTHUE OT
MPAMOM 10 IIIOCKOCTH

39 [lepnienauKynsip ¥ HAKIOHHBIE: PACCTOSTHUE

OT TOYKH 0 INIOCKOCTHU, paCCTOSIHUEC OT




pr[MOﬁ J0 IINIOCKOCTH

[leprieHAMKYISAP ¥ HAKIOHHBIE: PACCTOSTHUE

33 OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHHE OT
MPSIMOMN 710 MIIOCKOCTH
[lepnieHAuKyNAp M HAKIOHHBIE: PACCTOSIHUE

34 OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT
PSIMOM A0 IJIOCKOCTH

35 VYTIIBl B IPOCTPAHCTBE: YTOJI MEKAY
MIPSIMOM U TUIOCKOCTBIO

36 JIByrpaHHbIN yroJ, JUHEHHBINA YOl
JBYTPaHHOT'O yIjia

37 JIByrpaHHBII yroJl, JMHEHHBIA yroj
JBYTPAHHOT'O yIJIa
[TeprieHAMKYISAPHOCTD IJIOCKOCTEM:

38 MIPU3HAK MEPIICHINKYISIPHOCTH IBYX
IIJIOCKOCTEMN
[lepneHIUKYISIPHOCTD IIIOCKOCTEN:

39 IIPU3HAK NEPIEHIUKYJIIPHOCTH ABYX
IIJIOCKOCTEMN
[lepneHquKyIsApHOCTD MJIOCKOCTEM:

40 IIPU3HAK NEPIEHIUKYJIIPHOCTH ABYX
MIJIOCKOCTEMN

41 Teopema o TpEX mEpPHEHANKYIIAPAX

42 Teopema 0 TpEX NMEepHEHAUKYIIAPAX

43 Teopema 0 TpEX NmepHEHANKYIIAPAX
IIpoBepounas pabora o reMam

44 "[lepneHIUKYISIPHOCTD MPSIMBIX U

wiockocTel" u "YTIbl MEXKAY IPSIMBIMU U




IJIOCKOCTSIMH"

45

Ilonsarue MHOI'OrpaHHvKa, OCHOBHBIC
QJICMCHTBI MHOI'OI'paHHUKA, BBIITYKJIBIC U
HCBBIITYKIIBIC MHOT'OT'PDAHHUKH, pa3BépTKa
MHOI'OI'paHHHUKa

46

[Ipu3ma: n-yronpHas npu3Ma; rpaHu U
OCHOBAHUS IIPU3MBI; IIPsIMasi U HAKJIOHHAs
pU3Mbl; OOKOBAs U TIOJTHASI TOBEPXHOCTh
MIPU3MBI

47

[Tapannenenunen, NpsiMOYroOJIbHBII
napaJijiesienune ] U ero cBoiicTaa

48

IIupamupa: N-yrojapHas NUpaMKUIa, TPAHU U
OCHOBaHME IHPaMUJIbl; OOKOBas M MOJIHAS
[IOBEPXHOCTh NMUPAMHU/IbI; TIPABUIIbHAS U
yCe4Y€HHas upaMuIa

49

[IpaBuibHBIE MHOTOTPAHHUKU: TIOHSITHE
MPaBUIBHOIO MHOTOTPaHHUKA; TPABUIIbHAS
npu3Ma 1 IpaBHIbHAS THPAMU/IA;
NpaBWIbHAS TPEYroJNbHAs TUpaMHIa U
MIpaBWIbHBIN TeTpa3ip; KyO

50

HpCIICTaBJICHI/Ie (6] HpaBI/IHBHBIX
MHOTOIPpaHHUKAX: OKTadIp, TOJEKadIp U
HKOCadIp.

51

CummeTpHs B IPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEJILHO TOYKH, MTPSMOM, TNIOCKOCTH.
DJIeMEHTbl CHMMETPHUU B TUpaMuax,
rapaiesenuIenax, NpaBUIbHbIX
MHOI'OTPaHHUKAX




Brrunciaenue 31eMeHTOB MHOTI'OI'PaHHHUKOB!

52 . 1
pé6pa, TuaroHaiu, yribl
[Tnomaas 60KOBOM MOBEPXHOCTH U MOJIHOM
53 MIOBEPXHOCTHU MPSAMON MPU3MBI, TUIOIIAIb 1
OCHOBaHUH, TeopeMa 0 OOKOBOM
MOBEPXHOCTH MPSIMOI TPHU3MBI
[Tnomans 60KOBOM MOBEPXHOCTH U
54 MOBEPXHOCTHU MPABUIIBHON MUPAMUJIBI, 1
TeopeMa o IO GOKOBOM MOBEPXHOCTH
yCeUEHHOH MUpaMHIbI
55 [IpoBepounas paboTta 1o reme 1
"MHororpaHHuku"
56 [TonsiTne 06 00BEMeE 1
57 O06BEM TUpaMuUIbI 1
58 O0BEM upaMuIbI 1
59 O0BéM UpamMuIbI 1
60 O06BEM TUpamMuUIbI 1
61 O0BEM IPU3MBI 1
62 OO0BEM TTPU3MBI 1
63 O0BEM npu3MBbI 1
64 [IpoBepounas padota mo teme "OOBEMBI 1
MHOTOT'paHHUKOB"
[ToBTOpenue, 0000IIEHNE CHCTEMATH3ALINS
65 3Hanuil. [loctpoenue ceueHmii B 1
MHOTOTpaHHHKE
[ToBTOpeHue, 06001IeHNE CUCTEMATH3AIIHS
66 3HaHUH. Bbruucienue pacCTOsHUIA: MEXIY 1

ABYMA TOYKaMH, OT TOYKHU O HpﬁMOﬁ, oT




TOYKH OO IIJTOCKOCTH, MEXKOY
CKpCIIMBAOIHUMHUCS ITPAMBIMHA

67 [ToBTOpenue, 0000IIEHNE CHCTEMATH3ALIUS
3HAHUU

[ToBTOpEeHue, 0000IIEHHE CHCTEMATH3 AL
3HaHUU. BelunciaeHne yrioB: Mexay

68 CKPEIMBAIOIIUMHUCS IPSIMBIMH, MEXTY
NPSIMOY ¥ TUIOCKOCTBIO, IBYTPAaHHBIX
YTJIOB, YITIOB MEXKAY IUIOCKOCTSIMU

OBIIEE KOJIMYECTBO YACOB I10
[NPOI'PAMME

68




11 KVIACC

Ne i/

Tema ypoka

KosunuyecTBo 4acoB

Bcero

KonTpoabHble
padoTbI

IIpakTHYeckue
padoTbI

JlaTa
U3yYeHUs

DJIeKTPOHHbBIE
nu@posBbIe
o0pa3oBaTe/ibHbIE

pecypchbl

Cdepa u map: meHTp, paanyc, IMameTp;
TUTONIATb TIOBEPXHOCTHU Chephl

Biaumnoe pacmnonoxenue cepsl u
TUIOCKOCTH; KacaTelbHas TNIOCKOCTh K
chepe; mmomans chepor

N3o6pakenue cdepsl, mapa Ha
miockocty. CedeHus mapa

[unuHapryueckas MOBEPXHOCTb,
oOpa3yromye HUINHIPHYIECKON
MMOBEPXHOCTH, OCh IIHJIMHIPUIECKOM
MMOBEPXHOCTHU

[{unuHap: ocHOBaHUS U OOKOBas
MOBEPXHOCTh, 00pa3yoIIas 1 OCh;
IUIoIa s OOKOBOU M HOJHOM
[MOBEPXHOCTH

N300paxeHne NWINHIPA HA MIIOCKOCTH.
Pazpéprka nununapa. CeueHus

IUIMHAPA (TTIOCKOCTHIO, TapaJIeIbHOM
WJIU TIEPIICHAUKYJISIPHON OCH ITUITUHAPA)

Konnueckast moBepxXHOCTh, 00pa3yromme
KOHUYECKOU MOBEPXHOCTHU, OCh U
BEpIIIMHA KOHMYECKOH TOBEPXHOCTH




KOHYCZ OCHOBAaHHE U BEPIIHHA,

8 oOpa3yromias 1 0Ch; IIOMa b OOKOBOW 1
IIOJIHOY ITIOBEPXHOCTHU
YceuéHHblil KOHYC: 00pa3yrolye u

9 BBICOTA; OCHOBaHHMsI M OOKOBas
MOBEPXHOCTh
N300paxeHre KOHyca Ha TUIOCKOCTH.
Pa3Béprka koHyca. CeueHus KoHyca

10 (MII0CKOCTBI0, apaIeIbHOM
OCHOBAHHUIO, U TNIOCKOCTbIO, IPOXOIAIIEH
4yepe3 BEepIINHY)

1 KoMmOuHamwst Ten BpameHus u
MHOTOTPaHHUKOB
MHOrorpasHHuK, OIUCaHHbINA OKOJIO

12 ctepsl; chepa, BiUcaHHas B
MHOTOTPAaHHUK WJIX B TEJIO BPAIICHUS

13 [Tonsatue 06 06bEMe. OCHOBHBIE
CBOICTBa 0OBEMOB Te

14 O0BEM 1UIMHAPA, KOHYCa

15 O0BEM mapa u miomaas chepol
[TomoOHbIe TeNa B MPOCTPAHCTBE.

16 CoOOTHOIIEHUS MEXTY TUTOIIAISTMHU
MMOBEPXHOCTEN, 00bEMaMH TIOJJOOHBIX TEI

17 [IpoBepounas pabota o remam "Tena
Bpamenus" u "O6bemMbr Ten"

18 BekTop Ha MIOCKOCTH U B IPOCTPAHCTBE

19 CrnosxeHue 1 BIYMTaHUE BEKTOPOB

20 YMHOXEHHE BEKTOpa Ha YHUCIIO




21

Pasnoxenune BekTopa 1o Tpém
HEKOMIUTaHApHBIM BekTopam. [IpaBuiio
napajuiesenunesa

22

Pemenue 3aiau, cBA3aHHBIX C
MPUMEHEHUEM MpaBUJl JEUCTBUH C
BEKTOpPaMH

23

[IpsimoyronbHas cucteMa KOOpAUHAT B
npoctpancTse. KoopanHaThl BEKTOpA.
IIpocreiimne 3a1aun B KOOpAUHATaX

24

VYron mexnay Bekropamu. CKansipHoe
MIPOU3BE/ICHUE BEKTOPOB

25

Beruucienue yrios Mex1y NpsSMbIMU U
IIJIOCKOCTSIMU

26

KoopannatHo-BEeKTOpHBIN METO ITPU
pEIIeHUU TEOMETPUIECKUX 3a71a9

27

[TpoBepounas pabota o reme "BekTopsr
1 KOOPJIMHATHI B IPOCTPaHCTBE"

28

[ToBTOpEeHmE, 0600IIEHNE 1
cucremartu3aius 3HaHuii. OCHOBHbBIE
¢burypsl, GpaxTsl, TEOPEMBI Kypca
TUTAHUMETPHUH

29

[ToBTOpeHme, 0600IIEHNE 1
cucreMaTu3anys 3HaHuii. OCHOBHEIE
¢burypsl, GpakTel, TEOPEMBI Kypca
TUTAHUMETPHUH

30

[ToBTOpenue, 060061IeHNE U
cUCTeMaTHU3alys 3HaHui. 3agaun
TUTAHUMETPUH B METOJIBI X PEIICHUS




[ToBTOpEeHmE, 0600IIEHNE 1

31 cucTeEMAaTHU3aMs 3HAaHWH. 3a1a4u 1
IUTAHUMETPHH U METOJIbI UX PCIICHHUS
[ToBTOpeHwue, 060061IeHNE U

39 cucreMatu3aius 3HaHuil. OCHOBHBIC 1
¢burypsl, pakThl, TEOPEMBI Kypca
CTepEOMETPHUHU

33 [ToBTOpenue, 0600IIeHNE U 1
CUCTEeMaTH3allHs 3HAHU I

34 [ToBTOpenwue, 0600IIEHNE 1 1
CUCTEeMaTH3alHs 3HAHU I

OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




YYEBHO-METOANYECKOE OBECIIEHEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

* Maremaruka: anredpa U Hayaiaa MaTeEMaTHYECKOro aHaJIn3a, FEOMETPHSL.
I'eometpus, 10-11 knaccel/ Atanacsa JI.C., byty3oB B.®., Kagomies C.b. u
npyrue, AkunonepHoe oouiectBo «M3narenbectBo «lIpocBenienne»

METOINYECKHUE MATEPHUAJIbBI VIS YUUTEJIA
I'eomerpus. 10 knacc. Metogudeckoe nocobue. ba3oBelit ypoBens - byko
E.B., Mepznsx A.L'. u nip.

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HMHTEPHET
http://pedsovet.su/ — GaHk pa3pabOTOK YPOKOB U IpE3eHTALNN 0e3

perucTparyu
http://www.uroki.net — G6ank pa3paboOTOK ypOKOB U Mpe3eHTaIuil 0e3
perucTparuu
http://www.uchportal.ru/ — 6ank pa3paboTOK YpOKOB U Ipe3eHTanuii 0e3
perucTparyu

http://shkola-abv.ru/ — 6ank pa3paboTok ypOKOB U TIpe3eHTaIui 6e3
perucTpanuu



