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IHHOACHUTEJIBHASA 3ATINCKA

PaGouas mporpamma ydebHorO Kypca «I'eomerpusi» 60a30BOT0O YypoBHS Jutsl oOydarommxcst 10 —
11 xmaccoB pa3paborana Ha ocHoBe DeepanbHOIO TOCYAaPCTBEHHOTO0 00pa30BaTENIbHOTO CTaHIapTa
cpeaHero obmero oOpa3oBaHus, ¢ YYETOM COBPEMEHHBIX MHUPOBBIX TPEOOBAaHMIA, MPEIBSIBISIEMBIX K
MaTeMaTHYeCKOMY OOpa30BaHMIO, U TPAJUIMKA poccuiickoro oOpasoBanus. Peanmuzamusi mporpamMmbl
o0ecrieynBaeT OBJIAJICHHE KIFOUEBBIMA KOMIIETCHIIUSIMH, COCTABIISIONIMMH OCHOBY JJISI CAMOPA3BUTHS
U HETPEPhIBHOTO 00pa30BaHMsI, HEIOCTHOCTh OOIMIEKYJIBTYPHOTO, JIUYHOCTHOTO M IO3HABATEIHHOTO
Pa3BUTHS TMYHOCTH OOYUAIOLIUXCS.

HEJIX U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh y4eOHOTO Kypca reoMeTpuH Ha YPOBHE CpeHEro 00Iero oopasoBanusi 00yclioBiieHa
MPAKTUYECKOH 3HAYMMOCTBIO METANpEIMETHBIX M MPEIMETHBIX PE3yIbTaTOB OOy4YECHHUs TEOMETPUH B
HalpaBJICHUHW  JIMYHOCTHOTO  pa3BuUTUs  oOywaroumuxcs, (GopMUpOBaHHUS  (YHKIMOHAJIbHOU
MaTeMaTHYeCKON TPAaMOTHOCTH, M3YYEHUS NPYTrUX YYeOHBIX JAUCIUIUINH. Pa3zBuTHe y 00ydaronmxcs
MPAaBUJIBHBIX TPEICTABICHUH O CYIIHOCTH W TPOUCXOXKICHUHW T'€OMETPUYECKUX aOCTpakIuii,
COOTHOIIEHUH PEAIBHOTO U UCAIBHOIO, XapaKTepe OTPaKEHUsI MaTEMaTUYECKON HAyKOW SIBJICHUHN U
MPOIIECCOB pEAlbHOTO MHpa, MECTe TEeOMETPUHM B CHCTEME HayK W pOJIM MaTeMaTHYeCcKOTO
MOJICTUPOBAaHUSI B HAyYHOM IIO3HAHWW M B TPAKTHKE CIOCOOCTBYET (OPMHUPOBAHHUIO HAYYHOTO
MHUPOBO33PCHHUSI yYalIMXCs, a TakKKe KAdyeCTB MBIIUICHHUS, HEOOXOJAWMBIX JUIS aJanTalud B
COBPEMEHHOM OOIIIECTRE.

['eomeTpust sBIsIETCS OAHUM M3 0A30BBIX IPEIMETOB HA YPOBHE CpeIHEro 001ero oopazoBanusl,
TaKk Kak o0ecrnedynBaeT BO3MOXKHOCTb H3YY4€HHUs Kak JUCLUIUIMH €CTECTBEHHO-HAYYHOM
HaIpaBJICHHOCTHU, TaK U TYMaHUTAPHOM.

Jlornueckoe MbllUIeHHE, (GOpPMUPYEMOE IPU HM3YHYEHUH OOY4YarOIMMUCS MOHSITUHHBIX OCHOB
I€OMETPUN U IMOCTPOEHUM ILIETOYKH JIOTUYECKUX YTBEP)KICHUH B XOJ€ PELICHUS TIeOMETPUUYECKHX
3aJa4, yMEHHUE BBIJIBUIaTh U OIPOBEPIaTh TMIIOTE3bl HENOCPEACTBEHHO HUCHOJB3YIOTCS MPH pEeLICHUN
3aJja4 €CTeCTBEHHO-HAYYHOI'0 LIMKJIA, B YACTHOCTH U3 Kypca (PU3MKH.

YMeHHue OpHEeHTUpPOBAaThCA B MPOCTPAHCTBE UIPAET CYILECTBEHHYIO POJIb BO BCEX 00JacCTAX
NeATelbHOCTH 4enoBeka. OpHeHTalMsl 4YeloBeKa BO BPEMEHM M IIPOCTPAHCTBE — HEOOXOIUMOe
YCIOBHE €r0 COLMAIBHOIO ObITHA, (OopMa OTPaKEHUS OKPYKAIOLIEr0 MHpa, YCIOBHUE YCIIEHUIHOI'O
MO3HAHUSA M aKTUBHOIO IpeoOpa3oBaHus JeicTBUTENbHOCTH. OnepupoBaHHE MPOCTPAHCTBEHHBIMHU
oOpa3amMu OObEIUHSAET pas3Hble BUAbI Y4eOHOH W TPYAOBOH NEATEIBHOCTH, SBJISAETCS OJHUM U3
po(hecCUOHAIBHO BAXKHBIX KAauyeCTB, MO3TOMY aKTyallbHa 3ajada (POPMUPOBAHUS y OOydarOIIMXCS
IIPOCTPAHCTBEHHOTO MBIIIJICHNUS KaK Pa3HOBUAHOCTH OOpPa3HOTO MBIIUICHUS — CYIIECTBEHHOTO
KOMIIOHEHTa B IIOJrOTOBKE K IPAKTUYECKOM IEATETbHOCTH 110 MHOI'MM HAIPaBJICHUSM.

Llesnb ocBoeHMsI MporpamMmbl yueOHOro kypca «l'eomerpusi» Ha 0a30BOM ypoBHE OOydyeHHs —
oOmieoOpa3oBarenbHOe U OOIIEKYJIBTYpHOE pa3BUTHE oOydaromuxcs depe3 oOecrneueHue
BO3MOKHOCTH MPHUOOPETEHUS] W HCMOJIb30BAHUS CUCTEMAaTHUYECKUX TIEOMETPUYECKUX 3HaHUN U
NeWcTBUH, creru(UUHBIX T'€OMETPUM, BO3MOXKHOCTH YCHEIIHOTO IPOJIOJDKEHUSI 00pa3oBaHMs I10
CMELUAIBHOCTSAM, HE CBA3aHHBIM C MPHUKJIAIHBIM UCIOJIB30BAHUEM I'€OMETPHUH.

[Iporpamma mo reomerpur Ha 0a30BOM YpPOBHE Ipe/lHa3HaueHa A OOy4aroluXcsl CpeaHen
IIKOJIbI, HE MCIBITHIBABIIMX 3HAUYNUTENIbHBIX 3aTPYJHEHUN HAa YpOBHE OCHOBHOTO 0O0IIIero 00pa3oBaHUs.
Takum oOpa3om, oOydaromuecss Ha 0a30BOM YpOBHE MJOJDKHBI OCBOUTH OOIIME MaTeMaTHYecKHhe
YMEHUS, CBSI3aHHBbIE CO CHenM(UKON TeoMeTpud U HEOOXOIUMBbIE IS JKU3HH B COBPEMEHHOM
oOmectBe. Kpome 3TOro, oHM MMEIOT BO3MOKHOCTh M3YYUTh I'€OMETpuUIo OoJiee TiyOOKO, €Clu B



TambHEWIIeM BO3HUKHET HEOOXOJMMOCTh B TEOMETPUYECKHX 3HAHUSAX B NPOoPEeCcCCHOHATBHON
JEeATEIbHOCTH.

JloCTIDKEHHE LIeIM OCBOCHHS IPOTPaMMbl 00ECTICUNBACTCS PEIICHHEM COOTBETCTBYIOIIMX 3a/1a4.
[TpuoputeTHBIMH 3a7auaMu OCBOEHHUs Kypca «l'eomerpum» Ha 6a3oBom ypoBHe B 10—11 kmaccax
SIBIISTFOTCSI:

e (opMupOBaHHE MPEICTABICHIS O TEOMETPHH KaK YaCTH MHUPOBOM KYJIBTYpPhl H OCO3HAHHUE €€

B3aMMOCBSI3U C OKPY)KAIOIIUM MUPOM;

e (opMupOBaHHE TPEACTABICHUS O MHOTOTPAaHHHKAX W TeJaX BPAIIECHUS KaK O BaKHEHIINX
MaTEeMaTHYECKUX MOJICNIAX, TO3BOJISIOMIMX ONMKCHIBATH M W3y4aTh pPAa3HBIC SIBJICHUS
OKPY’KaIOIIEro MHPa;

e (opMupOBaHHE YMEHHUS pAaCMoO3HaBaTh Ha YEpPTEkKaxX, MOJEIAX M B PEATbHOM MHpe
MHOTOT'PaHHUKH U TeJla BPAIICHUS;

® OBJIAJICHHWE METOJaMH PEIICHHUS 3aJ[ad Ha TIOCTPOCHUS Ha M300paKEHUSAX MTPOCTPAHCTBEHHBIX
duryp;

e (opMupOBaHHE YMEHHUSI OTIEPUPOBATh OCHOBHBIMHU IMOHSTHUSMHU O MHOTOTPAHHUKAX W TEJax
BpaIlleHNs U X OCHOBHBIMH CBOWCTBaMU;

® OBJAJICHWE AITOPUTMAaMHU pENICHHS OCHOBHBIX THIIOB 3anad; (opMHUpOBaHUE YMEHHS
MIPOBOJIUTH HECIIOKHBIC TOKA3aTeIbHBIE PACCYKICHUS B XOJI€ PEIICHHS CTEPEOMETPUICCKUX
3a7a4 ¥ 3a/1a9 ¢ MPAaKTHYECKAM COJIepKaHUEM;

® DPa3BUTHE WHTEIUICKTYaJbHBIX H TBOPUECKUX CIIOCOOHOCTEH 00YJarOIIUXCsl, TO3HABATEIHHOM
aKTHBHOCTH, UCCIIEJOBATENbCKUX YMEHUH, KPUTHYHOCTH MBIIIUICHHS;

e (QopmupoBaHne (GYHKIMOHAIHHOM TI'PaMOTHOCTH, pEJIEBAaHTHOM T'€OMETPHUU: yMCHHE
pacno3HaBaTh TMPOSBICHUS T'€OMETPUYECKUX IOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
pEaNbHBIX JKU3HEHHBIX CHTYallAX M TPH H3YYCHHH JAPYIUX YYEOHBIX IPEIMETOB,
MPOSIBIICHUS 3aBUCHMOCTEH M 3aKOHOMEPHOCTEH, (hOpMYIIMpOBaTh UX HA SI3bIKE TEOMETPUH H
CO3/1aBaTh T€OMETPHUYECKNE MOJIENH, IPUMEHSITh OCBOCHHBIM I'€OMETPUYECKUI armapar s
pelIeHus MPaKTUKO-OPUEHTUPOBAHHBIX 33/1a4, HHTEPIPETHPOBATh U OLICHUBATH MOJyYCHHbIC
PE3yNIbTaTHI.

OTnuuuTenbHOW OCOOCHHOCTHIO MPOTPAMMBI SIBIISIETCS BKJIIOYEHHE B KypC CTEPEOMETPHUU B
HayaJle ero M3y4eHHs 3a/ad, pellacMblX Ha ypOBHE WHTYMTHUBHOTO ITO3HAHHSA, M ONpPENCIEHHBIM
o0pa3oM opraHu3oBaHHas paboTa HaJ HUMH, YTO CIOCOOCTBYIOT PAa3BHTHIO JIOTMYECKOTO H
IPOCTPAHCTBEHHOTO MBIIIJICHUS, CTUMYIIUPYET MPOTEKAaHHE UHTYHUTUBHBIX IPOLIECCOB, MOTUBUPYET K
JajbHEHIIEMY U3YYEHHIO MTPEaAMETA.

[lpeamoutenne oOTHa€rcs  HAMIAJHO-KOHCTPYKTHBHOMY — METOXy OOy4deHus, TO  ecTb
TEOPETUYECKHE 3HAHMWS HMEIOT B CBOGH OCHOBE UYYBCTBEHHOCTh IPEAMETHO-TIPAKTHYECKOM
NeATeNbHOCTH. Pa3BUTHE MPOCTPAHCTBEHHBIX IMPECTABICHUN Yy yJalluXcs B Kypce CTEPEOMETPUH
NPOBOAMTCS 3a CYET pelIeHUs 3aJad Ha CO3JaHue IPOCTPAHCTBEHHBIX 0Opa3oB M 3agad Ha
ONEpHPOBAHUE TPOCTPAHCTBEHHbIMU oOpazamu. Co3naHue oOpa3a MHPOBOJUTCS C ONOpPOH Ha
HarjsIHOCTh, a ONEPUPOBaHUE O0Opa30M — B YCIOBMSIX OTBJICUEHHUS OT HArJISTHOCTH, MBICIEHHOTO
M3MEHEHHMSI €r0 UCXOHOTO COAEPIKaHUsI.

OcHoBHBIE coziepkaTenbHble TMHUU Kypca «['eomerpum» B 10—11 knaccax: «MHOTOIpaHHUKIY,
«[IpsiMble ¥ mMJIOCKOCTH B mpocTpaHcTBey, «Tema BpameHus», «BekToppl M KOOpPAWHATHI B
npocTpaHcTBe». DopMHUpOBaHME JIOTMYECKMX YMEHHUHM  pachpeiensiercs He TOJIBKO 10
coJiepKaTeIbHbIM JIMHUAM, HO U IO ToZiaM 00y4eHHs Ha YPOBHE CPEHEro o01ero oopa3oBaHusl.

Conepxanne 00pa3oBaHuUs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yibTaTaM OCBOCHHUs paboueit
IpOrpaMMbl, pachpeieiCHHbIM IO ToAaM OOy4eHMs, CTPYKTYPUPOBAHO TaKHUM O0pa3oM, YTOOBI
OBJIaZICHUE T'EOMETPUUYECKUMHU TOHATUAMU M HaBBIKAMHU OCYILIECTBJSIOCH MOCIENOBATEIbHO U



MOCTYIATENbHO, C COOMIOACHNEM MPUHIIMIIA TPEEMCTBEHHOCTH, YTOObI HOBBIC 3HAHUS BKJIIOYAIUCH B
OOIIyI0 CHCTEMY IT'€OMETPUYECKUX MPEACTaBICHUH 00yJaromuXcsl, pacupsist 1 yriayomss e€, oopasys
IIPOYHBIE MHOKECTBEHHBIE CBA3U.

MECTO YYEBHOTI'O KYPCA B YYEBHOM IIJIAHE

Ha wusydyenue reomerpun oTBoauTCsS 2 yaca B Henmenmto B 10 kimacce m 1 yac B Hememo B 11
KJIacce, BCETo 3a JiBa rojia ooyuenus - 102 yueOHbIX yaca.

COJAEP KAHUE YYEBHOTI'O KYPCA
10 KJIACC

IIpsimble U MJIOCKOCTH B MPOCTPAHCTBE

OcHOBHBIE TIOHATHS CTepeoMEeTpuH. Touka, mpsiMasi, MIOCKOCTh, MPOCTpaHCcTBO. [loHsTHE 00
AKCHOMAaTHYECKOM MOCTPOCHUH CTEPEOMETPUH: AaKCHOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMHOe pacmosiokeHHe TPSMBIX B TPOCTPAHCTBE: TMEpPECEKAIONINecs, MNapajliebHbIe H
CKpenuBaromuecs npsMeie. [lapamieTsHOCTh NMPSAMBIX U TUIOCKOCTEH B MPOCTPAHCTBE: MapajliebHbIE
MpsIMBIE B MPOCTPAHCTBE; MApaUICIIBHOCTh TPEX MPSIMBIX; MapaICIbHOCTh MPSAMONW M TUIOCKOCTH.
VYriBl ¢ COHanpaBlI€HHBIMU CTOPOHAMHU; YroJl MEXIy MPSIMBIMH B TpocTpaHcTBe. [lapamiensHOCTh
IJIOCKOCTE: mapajUlelibHble IIJIOCKOCTH; CBOWCTBA TNapauleNbHBIX IUIockocTel. [lpocteiimme
MIPOCTPAHCTBEHHbIE (PUTYPHI HA MIIOCKOCTH: TETpa’ap, KyO, mapajuiesienune1; MOCTPOCHHE CEUSHHI.

[lepneHUKyYISIpHOCTh NPAMOM W IJIOCKOCTH: NEPIEHIUKYISPHBIE INpSMbIE B MPOCTPAHCTBE,
MpsIMbIE NTapaJIJIEbHbIE U MTEPIEHANKYIIPHBIE K ITIOCKOCTH, IPU3HAK MEPIIEHIUKYISIPHOCTH NPSAMOMN U
IIJIOCKOCTH, TEOPEMA O MPSIMOM MEPIEHIUKYISPHON IUIOCKOCTU. YTIIbI B MIPOCTPAHCTBE: YIOJl MEXKIY
NPSAMON M TUIOCKOCTBIO; ABYTPAHHBIN YroJ, JIMHEHHBIA yroja AByrpaHHoro yria. [leprneHmaukynsp u
HAaKJIOHHBIE: PACCTOSHUE OT TOYKHU [0 IUIOCKOCTH, PACCTOSIHUE OT MPAMOMU JI0 IJIOCKOCTH, IPOEKIMS
¢burypsl Ha IUIOCKOCTh. llepneHIuKyIsspHOCTh IUIOCKOCTEH: MPHU3HAK MEPHEHAUKYISPHOCTH IBYX
mockocteil. Teopema o TpEX neprneHuKyIspax.

MHoOrorpaHHMKH

[loHATHE MHOTOrpaHHMKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAaHHUKA, BBIIYKJIBIE W HEBBIIYKJIbIE
MHOTOTPaHHUKH; pa3BEPTKa MHOrorpaHHuka. llpusma: Nn-yrosbHas npus3ma; I'paHM U OCHOBAHUS
MIPU3MBI; MIpsIMasi U HAKJIOHHAs MpU3Mbl; OOKOBas U IMOJIHAS TIOBEPXHOCTH Mpu3Mel. [lapamnenenunern,
MPSAMOYTOJIbHBIM TMapajuienenunes U ero cpoicrBa. Ilupamupa: Nn-yronpHas nupamuga, CpaHd U
OCHOBaHWE MUPaMU[bI; OOKOBas W IOJIHAS MOBEPXHOCTh MUPAMHJbI; MpPaBUIbHAS W yCEYEHHAsS
nUpaMua. IJIEMEHThl MPU3Mbl U NUpaMubl. [IpaBuiabHbIE MHOIOTpaHHUKU: MOHSATHUE IPABUIBHOIO
MHOT'OTpaHHUKA; MPAaBUWIbHAS MPU3Ma U MpaBUJIbHAS NMpPaAMU/A; IPaBUIIbHAS TPEYrojbHas MUpaMuaa
U MpaBUJIBHBIN TeTpadap; KyO. [IpeacraBnenne o mpaBUIIbHBIX MHOTOTPAHHUKAX: OKTadIp, AOJCKAdAP
u ukocadp. CedeHust NpU3Mbl U MUPAMHU/IBI.

CummeTpus B IPOCTPAHCTBE: CUMMETPHUSI OTHOCUTENIBHO TOUKH, MPSIMOM, MIOCKOCTH. DJIEMEHTHI
CUMMETPHUHU B MUpaMUJax, Napajiejenuneaax, NpaBUIbHbIX MHOTOTpaHHUKAX.

Brrunicnenue 5J1eMEHTOB MHOTOTpPaHHHKOB: p&Opa, auaroHanu, yriuel. [lmomaas OokxoBoM
MOBEPXHOCTH W TIOJHOW MOBEPXHOCTH MPSIMOM TPU3MBI, TUIOIIATL OCHOBAHUI, TeopeMa O OOKOBOM
MOBEPXHOCTU TpsiMON mpusMbl. [lnmomaas OOKOBOH MOBEPXHOCTH M TOBEPXHOCTH MPABHILHOM
MUpaMHIbI, TeOpeMa O Tuiomanu yceu€HHo mupamuzpl. [lonstre 06 o0béme. OOBEM MUpPAMUIBL,
MIPU3MBI.



[Tono6HbIe Tena B nmpocTpancTBe. COOTHOMIEHHUS MEXIY TUIOMIAISIMHA TIOBEPXHOCTEH, 00bEMaMu
n0I00HBIX TEIL.

11 KJIACC

Tena ppamenust

[unmuaapudeckass MOBEPXHOCTb, OOpa3ylomue  IIJIUHIPUYECKOW  MOBEPXHOCTH, OCh
MWIMHAPUIECKOH moBepxHOCTH. LlumuHIp: ocHOBaHMA U OOKOBasi MOBEPXHOCTH, 0Opa3yromas 1 och;
TUTOIIA b OOKOBOM M MOJHOM MOBEPXHOCTH.

Konnueckass mMOBEpXHOCTb, 0Opa3yrolye KOHWUYECKOHW TOBEPXHOCTH, OCh U BEpIIMHA
KOHUYECKOW moBepxHOCTH. KOHyC: OCHOBaHME M BEpIIMHA, 00pa3yromas U 0Ch; IUIOMAAb OOKOBOH U
MOJTHOW TIOBEPXHOCTU. YCEUEHHBIM KOHYC: oOOpa3ylolie W BBICOTA; OCHOBAHHS U OOKOBas
MTOBEPXHOCTb.

Chepa w map: wueHtp, paauyc, AUAMETp; IUIOLIAAb IOBEpPXHOCTU cdepbl. Bi3aumHoe
pacnoJiokeHue cepbl U MI0CKOCTH; KacaTelbHas INIOCKOCTh K cdepe; Iiouanb chepsl.

N300pakeHue Ten BpaleHus Ha TIIOCKOCTH. Pa3BépTka IIMHIpa U KOHYCA.

KomOnHamm Ten BpalieHus: ¥ MHOTOTPAaHHUKOB. MHOTOTpaHHUK, ONMCAHHBIA OKOJIO CQepsl;
cdepa, BiCcaHHAsi B MHOTOTPaHHUK, WJIH TEJIO BPAIICHUSI.

[Tonsite 06 06béme. OcHOBHBIE cBOIicTBa 00BEMOB Tenl. Teopema 00 00bEME MPSAMOYTOIBHOTO
napajuiefenumnesaa u cieacTsus u3 He€. O0bEM HWIMHIIpa, KoHyca. OO0BEM MIapa U MIomaab CQepsl.

[Tono6Hble Tena B nmpocTpaHcTBe. COOTHOLIEHUS MEXAY IUIOLIAASMH MIOBEPXHOCTEH, 00bEMamMu
MOI0OHBIX TEI.

Cedenus munHApa (MapauieNbHO M MEPIEHIUKYISIPHO OCH), CEYEHUs KOHyca (IapajlielIbHOe
OCHOBAHHMIO U MPOXOJAIIEE Yepe3 BEPILNHY), CEUEHUs 11apa.

BexkTopsl 1 KOOPAMHATHI B IPOCTPAHCTBE

Bektop Ha miockoctd U B npocTpaHcTBE. ClOKEHHWE W BBIYMTAHUE BEKTOPOB. YMHOKEHUE
BEKTOpa Ha uucio. PasnoxxeHue BekTopa MO0 TpEM HEKOMIUIAaHApHBIM BekropaMm. [IpaBuio
napauenenunena. Pemenue 3agad, CBA3aHHBIX C NPUMEHEHHEM MpPaBUJI JICHCTBUH C BEKTOPAMHU.
[IpsimoyronbHasi cucrema KOOpauHaT B npoctpaHcTBe. Koopaunatel Bekropa. [Ipocreiimme 3anaum B
KOOpAMHATaX. Yroi Mexay Bekropamu. CkalsipHO€ IpPOM3BEAECHUE BEKTOPOB. BrluncieHue yrios
MEX]ly NMPSAMBIMU U IJIOCKOCTAMHU. KOOpIMHATHO-BEKTOPHBIM METOJ IPU PEIIEHUH I'eOMETPUUYECKHX
3ajau.



IINTAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATbBI

JIM9HOCTHBIE PE3YJIBTaThl OCBOCHUS TMPOrpaMMbl ydeOHOro mpemmera «Maremarnkay
XapaKTEPU3YIOTCS:

I'paxnanckoe Bocnutanue:

c(OPMHUPOBAHHOCTBIO TPAKIAHCKOW TO3WIMHA OOYYaroImIerocss KaK aKTUBHOTO U
OTBETCTBEHHOT'O WJIEHAa POCCHUHCKOrO OOIIECTBa, MPEICTABICHUEM O MAaTEMaTUYECKUX OCHOBaX
(YHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYpP, SBICHHUH, MpPOIEAYyp TPaKIAHCKOTO OOIIecTBa
(BBIOOPBI, OTIPOCHI W Tp.), YMEHHEM B3aUMOJICHCTBOBATh C COIMAJIBHBIMH HHCTHUTYTAMU B
COOTBETCTBUU C UX (PYHKIMSIMU U HA3HAYCHHUEM.

IIaTpuoTnyeckoe BOCNUTAHUE:

c(OpPMUPOBAHHOCTHIO POCCUICKON Ipa’kJaHCKOW MACHTUYHOCTH, YBAXKEHUS K MPOILIOMY
U HACTOSAIIEMY POCCUMCKON MaTEeMaTHWKH, IIEHHOCTHBIM OTHOIICHHEM K JIOCTHKCHHSIM
POCCHICKMX MAaT€MaTUKOB M POCCHUUCKOM MaTEMaTHYE€CKOW IIKOJbI, K WCIOJb30BAHUIO ATUX
JTOCTHDKCHHH B APYTUX HayKaX, TEXHOJIOTHSX, chepax IKOHOMUKH.

JlyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMS:

OCO3HAaHWEM JYXOBHBIX IIEHHOCTEH POCCHICKOTO Hapoja; CcHOPMHPOBAHHOCTHIO
HPaBCTBEHHOTO CO3HAHUS, ITHUYECKOTO TOBEACHHS, CBI3aHHOTO C MPAKTHUYECKUM TPUMEHEHUEM
JTOCTIDKCHHM HAyKH W JEATEIbHOCTHIO YUEHOTO; OCO3HAHHWEM JIMYHOTO BKJIaJa B TOCTPOCHHUE
YCTOMYHMBOTO OYAYIIETO.

JCcTeTHYeCKOe BOCIIUTAHME:

JCTETUYECKUM  OTHOLIEHWEM K  MHpPY, BKIIOYas JCTETHKY  MaTeMaTHYECKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aja4, PEIICHUH, paCCyXICHUH; BOCHPHUUMYHBOCTHIO K
MaTeMaTHYECKUM acClEeKTaM pa3JInYHbIX BUJIOB UCKYCCTBA.

dusuyeckoe BOCIIUTAHME:

chOpMUPOBAHHOCTHIO YMEHHSI TPUMEHATH MaTeMaTHYeCKUe 3HAaHUS B HMHTEpecax
310pOBOro M Oe3omacHoro oOpas3a U3HU, OTBETCTBEHHOTO OTHOILIEHHUS K CBOEMY 3/J0POBbIO
(3mopoBoe muTaHue, cOATAHCHUPOBAHHBIA PEKUM 3aHSATUN M OTAbIXa, peryispHas (usnueckas
aKTUBHOCTb); (PU3MYECKOTO COBEpIICHCTBOBAHUS, MPU 3aHATUSX CIOPTUBHO-03A0POBUTEIHHON
JESATENbHOCTBIO.

TpynoBoe BocnuTanue:

TOTOBHOCTBIO K TPYIy, OCO3HAHUEM IEHHOCTU TPYAOIIOOMS; MHTEPECOM K Pa3IUYHBIM
chepam mpodeccnoHaNbHOM JEeSITENbHOCTH, CBI3aHHBIM C MAaTEMaTUKON U €€ MPUI0KEHUSIMU,
YMEHHEM COBepIIaTh OCO3HAHHBIN BbIOODP Oyayiiei mpodeccuu u peaan3oBbIBaTh COOCTBEHHbBIC
KU3HEHHBIC IUIAHBI; TOTOBHOCTHIO M CIHOCOOHOCTHIO K MaTeMaThdeckoMy oOpa3oBaHUIO U
caMo00pa3oBaHUIO HAa TMPOTSHKEHWU BCEW JKM3HU; TOTOBHOCTHIO K AKTUBHOMY Y4YacTHIO B
pelIeHNN TPaKTUYECKUX 3a]]a4 MaTEMaTHYECKON HAIPaBIEHHOCTH.

JK0JI0TrHYeCcKOe BOCIIUTAHHE:

c(OPMUPOBAHHOCTHIO JKOJIOTUYECKOW KYNbTYphl, TOHUMAHHEM BIHUSHUSA COILUAIBHO-
SKOHOMHUYECKHUX MPOLIECCOB HAa COCTOSIHUE NPHUPOAHOW U COIMAIBHOW Cpebl, OCO3HAHUEM
rII00aTbHOTO  XapakTepa  JKOJOTHMYECKUX MpoOieM; OpUeHTalMe Ha  MpUMEHEHHe
MaTeMaTHYeCKUX 3HAHUU Ul PElIeHUs 3ajad B 00JacTH OKPYXKAIOIIeH cpesbl, MIaHUPOBaHUS
MOCTYIKOB U OLIEHKH UX BO3MOXKHBIX MOCIIEICTBUMN ISl OKPYKAIOIIEH CpeJibl.

IleHHOCTH HAYYHOI'O NO3HAHHUA:



Cc(OPMHUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKW U OOLIECTBEHHOW MPAKTHKH, TOHUMAHHEM MaTeMaTHUECKOW HayKH Kak chepbl
YeJI0BEYECKOM JIEATENIbHOCTH, 3TANlOB €€ pa3BUTUS M 3HAYUMOCTH Ui Pa3BUTHUS LMBUJIM3ALUY;
OBJIAJICHUEM SI3BIKOM MaTE€MaTUKU U MaTeMaTU4YEeCKOW KYJIbTYpOH KaK CpPEJICTBOM IIO3HAHUs
MHpA; TOTOBHOCTBIO OCYLIECTBJIATH IIPOCKTHYHO U  HCCIEAOBATEIBCKYIO JI€ATEIBbHOCTh
UHIUBUAYAJIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATHI

MertanpeaMeTHbIe pe3yIbTaThl OCBOCHHUS MTPOrPaMMBI yaeOHOTO TipeameTa «MaTtemMaTukay
XapaKTepU3YIOTCS  OBJIQJICHUEM  YHHBEPCAIBHBIMH  HO3HAGAMENbHBIMU  OCliCEUIMU,
VHUBEPCANbHLIMU —~ KOMMYHUKAMUBHBIMU — OCUCMBUAMYU, — YHUBEPCATbHLIMU — Pe2YIAmUEHbIMU
OeticmeusMu.

1) Vhusepcanvnvie noznasamensusle oeticmeusi, obecnewusaiom Gopmuposanue 6a3068bix
KOCHUMUBHBIX NPOYECco8 00yuarowmuxcs (0ceoeHue mMemooos NO3HAHUS OKPYIHCAIOWe20 MUpa,
npuMeHenue 102UYeCKUX, UCCIe008ameNbCKUX onepayuil, yMeHut pabomams ¢ ungopmayueti).

ba3oBble joruyeckue aeiicTBus:

® BBIABIIATh M XapaKTePU30BaTh CYIICCTBCHHBIC NMPU3HAKH MATEMAaTHYCCKUX OOBEKTOB,
MOHATHH, OTHOMICHUH MEKIY MOHITHIMH, (HOPMYIHPOBATH OMPEICICHUS TOHSITHIA;
YCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KJIACCH(HUKAIINN, OCHOBAHUS JIJI 0000IIeHNUs
Y CPaBHCHMSI, KpUTEPUH TIPOBOJIUMOTO aHAIIN3a;

® BOCIPUHHUMATH, (POPMYIUPOBATh U MPEOOPa3OBHIBATH CYXKAEHUS: YTBEPIUTEIbHbIE U
OoTpuLaTeNbHbIe, €AMHUYHBIC, YACTHBIE U OOIINE; YCIOBHBIE;

® BBIABJIATH MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3H U IPOTUBOPEUHS B aKTax,
NAHHBIX, HAONIONEHUSAX M YTBEPXKACHUSAX; NpeliaraTb KPUTEPUU JUISl BBISBICHUSA
3aKOHOMEPHOCTEN U TPOTUBOPEUMH;

e JleNaTh BBIBOJIBI C KCIIOJIH30BAHHEM 3aKOHOB JIOTUKH, ACTYKTHUBHBIX U WHIYKTUBHBIX
YMO3aK/II0UYEeHUH, yMO3aKIIIOUEHHH 0 aHAJIOTUH;

® [POBOJUTH CAMOCTOSITENILHO JOKa3aTeIbCTBA MATEMAaTHUYECKUX YTBEPKACHUN (TIPSMBbIE
U OT TMPOTHBHOIO), BBICTpauBaTh AapryMEHTAllMI0, MPUBOJUTH NPHUMEPHl U
KOHTPHpUMEPHI; 000CHOBBIBATH COOCTBEHHbIE CY)KICHUS U BBIBOJIBI;

e BbIOMpaTh croco® perieHus y4eOHOM 3adauu (CpaBHUBATh HECKOJIBKO BapUAHTOB
pelieHus, BpIoupaTh HanboJiee MOAXOASIMIUNA ¢ YIETOM CaMOCTOSITENIBHO BBIJICICHHBIX
KPUTEPHUEB).

Ba3oBble ucciienoBaTe/ibCKue 1eHCTBUS:

® CIOJNB30BaTh  BOMPOCHI  KaK  MCCIENOBATENIbCKHM  MHCTPYMEHT  IO3HAHUS;
(dhopMynupoBaTh BOMPOCH], GUKCUPYIOUINE TPOTUBOPEUHE, MPOOIeMYy, yCTaHABINBATh
HUCKOMOE U JaHHOe, (OPMHUPOBATH THUIIOTE3y, APTyMEHTHUPOBATH CBOIO MO3HIIUIO,
MHEHUE;

® TMPOBOJUTH CAMOCTOSATEIBHO CIUIAHUPOBAHHBIM JKCIEPUMEHT, HCCIEIOBAHUE IIO
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTHU4ecKoro oOBbeKTa, SBIEHHS, Mpollecca,
BBISIBIICHHIO 3aBUCUMOCTEH MEX Iy 00bEKTaMH, SBICHUSMU, TPOIIECCAMU;

® caMOCTOATENbHO (OopMynupoBaTh O0O0OOIIEHHMS ¥ BBIBOJABI IO  pe3ylbTaTaMm
MPOBEIEHHOTO HAOIIOJCHMSI, UCCIICIOBAHMSI, OLIEHUBATH JOCTOBEPHOCTH IMOJIy4EHHBIX
PE3yIbTaTOB, BBIBOJOB U 0000IIEHN;



MPOTHO3UPOBATH BO3SMOXKHOC PA3BUTHC MIPOLCCCA, 4 TAKIKC BbIABUTATH MPCAIIOJIOKCHUA
0 €ro pa3sBUTHUHU B HOBLIX YCJIOBUAX.

Padora c undopmanueii:

BBISBJIATH JePUUINTH HHPOPMALIUH, JaHHBIX, HEOOXOIUMBIX JUIsl OTBETa HAa BOIPOC U
IUTSL pELICHUS 3a/1a4H;

BBIOMpaTh MH(POpPMAIMI0 W3 HWCTOYHUKOB pA3IMYHBIX THUIIOB, aHAJIU3UPOBATH,
CHCTEMATH3UPOBATh W HWHTEPIPETHUPOBATh MH(OPMAIMIO Pa3IHYHBIX BUAOB U (HOpM
MIPECTABIICHHUS,

CTPYKTYpUpPOBaTh HMH(POPMALMIO, TMPEACTaBIATH €€ B  pa3uyHbIX (opmax,
WLTIOCTPUPOBATH IPahuIecKu;

OIICHUBATh HAAEKHOCTh HH(OPMAIMM IO CaMOCTOSTENBHO C(HOPMYIHPOBAHHBIM
KPUTEPHSIM.

2) VHuueepcanvuvie KOMMyHUKamueHole Oelicmeus, 00ecnedusaom c@hopmuposaHHocms
COYUANBLHBIX HABLIKOE 00YUAIOUWUXCSL.
Oo0menue:

BOCIIPUHUMATH ¥ (DOPMYJIHPOBATH CYXKJIEHHS B COOTBETCTBHU C YCIOBHSIMHU H LEISIMHU
OOIICHHUs; SICHO, TOYHO, TPAMOTHO BBIPaXaTh CBOIO TOYKY 3pPEHHS] B YCTHBIX H
MUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS TI0 X0y PEIIeHUs 3a]adi, KOMMEHTHPOBATh
MTOJTY4EHHBIN pe3ynbTar;

B X0JIe 0OCYXJIEHHS 3a71aBaTh BOMIPOCHI MO CYIIECTBY 00CYXKTaeMOU TEMBI, TPOOIIEMBI,
pelaeMoill  3ajaud, BbBICKA3bIBaTh UJEHU, HAICJICHHbIE Ha T[OUCK PEeIleHUs;
COMOCTABJATh CBOU CYXKICHHS C CYXKJIEGHUSMU JPYTHX YYacTHMKOB JMajora,
0OHapY)KHUBaTh pa3InuUe U CXOJACTBO MO3UIINI; B KOPpPEKTHOH popme popmynupoBath
pa3HoTriacusi, CBOU BO3PaKEHUS;

MIPEJICTaBIATh Pe3yNIbTaThl PEHICHUs 3a7auu, IKCIEPUMEHTa, UCCIeA0BaHUS, TPOEKTA;
CaMOCTOSITENIbHO BBIOMpATh (opMaT BBICTYIUICHHS] ¢ YYETOM 3ajad Mpe3eHTaluu U
0COOEHHOCTEHN ayAUTOPUH.

CoTpyaHunyecTBo:

MMOHUMATh M KCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHAMBHIYAILHOW pabOTHI
NpH pEUICHWH YYeOHBIX 3a/a4, NPUHUMATh IIeJIb COBMECTHOW JEATEIBHOCTH,
IUTAHUPOBATh OPraHHM3AIMI0 COBMECTHOM pPa0OTHI, paclpeAessTh BHIBI PadoT,
JIOTOBAPHBATHCSA, OOCYXKIATh MPOLECC M pe3yiabTar paboThl; 0000IIaTh MHEHHUS
HECKOJIbKUX JIFOJICH;

y4acTBOBAaTh B IPYNMNOBBIX (hopMax paboThl (0OCykaeHUs, 0OMEH MHEHUH, «MO3TOBBIE
IITYPMBI» M WHBIC); BBIMOJHATH CBOIO 4YacTh pabOThl M KOOPAWHUPOBATH CBOH
JICUCTBUS C IPYTUMU YICHAMU KOMaH/Ibl; OICHMBATh KAY€CTBO CBOETO BKJIa/1a B OOIIHIA
MPOIYKT 110 KPUTEPUIM, CPOPMYIUPOBAHHBIM YUaCTHUKAMH B3aHMOICHCTBUSL.

3) Vuusepcanvhvie pezynamuegnsie oeticmaus, 06ecneuugaiom hopmMuposanue CMoiCi08biX
YCMAHOBOK U HCUSHEHHbLIX HABLIKOG JIUYHOCMU.
Camoopranm3anus:

COCTaBJIATH IUIAH, AJITOPUTM PELICHUS 33JjauH, BBIOUPATh CIIOCO0 PEIIeHus ¢ y4ETOM
HMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEeHTHPOBATh U
KOPPEKTHPOBATh BApUAHTHI PEIICHUH ¢ y4ETOM HOBOM MH(pOpMAaIIUH.

CaMOKOHTPOJIb:

BJaJIcTh HAaBBIKAMU I103HABATEIbHOM pC(I)HGKCI/II/I KaK OCO3HaHUA COBCPIIACMBIX
JENCTBUH U MBICIMTEIIbHBIX nmponeccoB, HUX pe3ylbTaTOB; BJIAACTH criocobamu



CaMOIIPOBEPKHM, CaMOKOHTPOJI IMpOLEecCa M Pe3ysbTaTa PELICHUs MaTeMaTHUYeCKOU
3a/1a4u;

® [PEIBUJAETH TPYAHOCTH, KOTOPBHIE MOTYT BO3HHMKHYTH IIPH PELICHUH 3a]a4H, BHOCUTH
KOPPEKTHBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB, JAHHBIX, HAWICHHBIX
OIMOO0K, BBISIBIICHHBIX TPYJHOCTEH;

® OLEHMBaTh COOTBETCTBUE pe3ysibTaTa LEIM U YCIOBUSM, OOBSACHATH MPUUUHBI
JOCTUXKEHHUS] WIM HEJOCTHKEHUS pe3yIbTaTOB JEATENbHOCTH, HAXOIUTh OLIMOKY,
JlaBaTh OLEHKY PUOOPETEHHOMY OTIBITY.

HNPEIMETHBIE PE3YJIbTATbBI
10 KJIACC

OmnepupoBaTh MOHATUSMH: TOUKA, IPSAMasi, MJIOCKOCTb.

[TpuMeHsTh aKCHOMBI CTEPEOMETPUH U CIIEICTBHS U3 HUX NPU PEIICHHH T€OMETPHUYECKIX
3azad.

OnepupoBaTh TOHSATHAMHU: MAPAVIENBHOCTh W MEPIECHAUKYISPHOCTh TPSMBIX |
IIJIOCKOCTEM.

Knaccuguimposars B3auMHOE pacioyioKeHNE MPSIMbIX U TUIOCKOCTEH B TPOCTPAHCTBE.

OnepupoBaTb TOHSTUSMU: JBYTpaHHBIM Yroj, TpaHU JABYIpPaHHOTO Yyria, pedpo
JBYTPAHHOTO yIJIa; TUHEHHBINA yroJl ABYTPaHHOTO yriia; TpaJdycHasl Mepa ABYIPaHHOTO yrIiia.

OnepupoBaTh MOHATUSMU: MHOTOTPAHHMK, BBIMYKJIBIH M HEBBIMYKJIbIH MHOTOTPaHHUK,
3JIEMEHTHl MHOTOTPaHHUKA, TPABUIIbHBIN MHOTOTpaHHHUK.

PacrioznaBaTh OCHOBHBIE BHIbl MHOTOTPAHHUKOB (MHpaMuja; Mpu3Ma, MPSIMOYTOIbHBIN
napajuiesienumne, Kyo).

KnaccudummupoBaTh MHOTOTpaHHUKH, BBIOMpas OCHOBaHHUS Ui KjacCHU(UKAIIUU
(BBIMMyKJIbIE M HEBBINYKJIbIE MHOTOTPAHHUKHU; TPaBUJIbHbIE MHOTOTPAHHUKHU; MpsSMblE U
HAKJIOHHBIE TPU3MBI, TapaJljIesICUIe bl ).

OnepupoBaTh MOHATUSAMU: CEKYIIasl MIIOCKOCTb, CEYeHHE MHOTOTPAHHHUKOB.

OOBACHATH MPUHIIMITBI TOCTPOCHUS CEUEHUH, UCTIOIb3Ysl METO/I CIIEIOB.

Crpouth cedyeHuss MHOTOTPAHHUKOB METOJIOM CJIEJIOB, BBIMOJIHATH (BBIHOCHBIE) MJIOCKHE
YepTeKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX GUTYP: BUJ CBEPXY, COOKY, CHH3Y.

Pemarp 3amaun Ha HaxXOXICHHE TEOMETPUYECKMX BEJIMYMH 10 oOpasluaM WId
QITOpUTMaM, TMPUMEHSS HW3BECTHBIE AaHAJUTHUYECKHWE METOJbl MPH PEHICHHH CTaHAAPTHBIX
MaTeMaTHYeCKUX 3a7ad Ha BBIYHUCICHHE PACCTOSIHUM MEXIy ABYMS TOYKAMHU, OT TOYKU [0
MPSIMOM, OT TOYKH JI0 MJIOCKOCTH, MEXKIY CKPEIMBAIOIIUMUCS MPSIMBIMHU.

Pemarp 3amaun Ha HaxXOXICHHE TEOMETPUYECKMX BEJIMYMH 10 oOpasuaM WiId
QIrOpUTMaM, TMPUMEHSS HW3BECTHBIE AaHAJUTHUYECKWE METOJbl TMPH PEHIeHHH CTaHAAPTHBIX
MaTeMaTHYeCKHUX 3a/1a4 Ha BBIYHUCICHHE YIJIOB MEXAY CKPEUIUBAIOLIUMUCS MPSMBIMH, MEXIY
IPSIMOH U TUIOCKOCTBIO, MEXKAY IIIOCKOCTSIMHU, IBYTPAHHBIX YTJIOB.

Boruncnsate 00bEMBI U MIIOMIAAN TOBEPXHOCTEH MHOTOTPAHHHUKOB (MpU3Ma, MHUpaMuia) ¢
IpUMEHeHHeM (GOpPMYJ; BBIYMCIATH COOTHOILEHHMSI MEXIy IUIOMAAsIMU TOBEPXHOCTEH,
00BbEMaMH MOJO0OHBIX MHOTOTPAaHHUKOB.

OnepupoBaTh MOHATHSAMU: CHUMMETPUS B TPOCTPAHCTBE; ILEHTP, OChb M IUIOCKOCTh
CUMMETPHHU; IEHTP, OChb U MIIOCKOCTh CUMMETPHUH (DUTYPHI.



W3BnekaTh, mpeoOpa3oBbIBATh U MHTEPIPETUPOBATH MH(POPMAIMIO O MPOCTPAHCTBEHHBIX
reOMETPUIECKUX (DUTYpax, MPEACTABICHHYIO Ha YePTEKaxX U PUCYHKaX.

[IpumensTh reoMeTpuueckue (akTbl JUISI PEHICHHS CTEPEOMETPHYECKUX — 3aiad,
npearojararomux HECKOJIbKO IMaroB pCIICHUA, €CJIW YCJIOBUA NPHUMCHCHUA 3aJlaHbl B SIBHOU
dopme.

[IpuMeHATH NpOCTEMIINE NPOrPAMMHBIE CPEACTBA M AIEKTPOHHO-KOMMYHHKALIHOHHBIE
CHCTEMBI [TPU PEIICHUN CTEPEOMETPHUCCKUX 3a7ay.

[IpuBoauTe mHpUMEpPHl MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEHM B IPUPOJE H IKHU3HH,
pacro3HaBaTh MMPOSBJICHNUE 3aKOHOB T€OMETPHUHU B HCKYCCTBE.

HpI/IMCHﬂTB IMOJIYYCHHBIC 3HAHHA Ha IMPAKTHUKE: aHAJIU3UPOBATH PCAJIBHBIC CHUTyallUu U
IIPHUMCHSATH HN3YUYCHHBIC IIOHATUA B mponecce IIOHUCKa pemicHuA MaTeMaTN4YCCKUu
chopMyIMPOBAaHHON MPOOJIEMBbI, MOJIEIUPOBATh PEATbHBIE CUTYAIlMH Ha SI3bIKE T€OMETPHH,
HCCIIEIOBATh TOCTPOCHHBIE MOJIEIH C HCIOJb30BAaHUEM T€OMETPUUYCCKHX TOHSATHH U TEOPEM,
arrmapara aﬂre6pI)I; pelaTh NPAaKTUYCCKUE 3aaa4u, CBA3AaHHbLIC C HAXOXKIACHUCM I'COMETPUICCKUX
BCIIMYUH.

11 KJIACC

OnepupoBaThb MMOHATUAMU: HWIMHIpUYECKas IIOBEPXHOCTB, oOpa3yromiue
IAJTUHIPUYECKON MOBEPXHOCTH; IIJIMH/IP; KOHUYECKask TIOBEPXHOCTH, 00pa3yIOIINEe KOHUYECKON
MMOBEPXHOCTH, KOHYC; CheprudecKasi TOBEPXHOCTb.

Pacno3naBate Tena Bpamenust (MWJIMHIP, KOHYC, cdepa U map).

OOBACHATBH CITOCOOBI TIOJTYICHHUSI TEJT BPAIICHHUS.

KnaccuduimmpoBaTs B3anMHOE pacmnosiokeHue chepsl U MII0CKOCTH.

OnepupoBaTh MOHATUSMHU: IIAPOBOIM CETMEHT, OCHOBAHME CETMEHTA, BHICOTA CEIMEHTa;
IapOBOM CJI0¥, OCHOBAHUE IIAPOBOTO CJIOS, BHICOTA IIAPOBOTO CJIOS; IIAPOBOU CEKTOP.

Boruncnsate 00bEMBI U TUIONIAM MOBEPXHOCTEH TeN BpalllEHUsl, TEOMETPUUECKUX Tell C
pUMeHEeHHeM (HOopMYyIL.

OnepupoBaTh MOHSATUSMHU: MHOTOTPAHHHMK, BIUCAHHBIA B cdepy M OMHCAHHBIM OKOJIO
cdepsl; cdepa, BiMcaHHAS B MHOTOIPAHHUK UJTU TEJIO BpalllCHHUS.

BbyncnsaTe COOTHOLIEHHS] MEXKIY IUIOMIAIIMU TOBEPXHOCTEH M 00bEMaMu MOJO0OHBIX
Te.

N3o00paxkate u3ydaembie (UTYpHl OT PYKHM U C HPUMEHEHHEM IPOCTBIX UYEPTEKHBIX
UHCTPYMEHTOB.

BrInosiHATE (BBIHOCHBIE) IJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (QPUTYp: BUA
CBEpXY, COOKY, CHH3Y; CTPOUThH CEUCHHUS TEJ BPAIICHUS.

W3Bnekatb, HHTEPIPETUPOBATh U MPeoOpPa30BbIBaTh MHPOPMAIMIO O MPOCTPAHCTBEHHBIX
reOMEeTPHUECKUX (PUrypax, MPeJACTaBICHHYIO HA YePTEeKaxX U PUCYHKAX.

OnepupoBaTh MOHSATHEM BEKTOP B IPOCTPAHCTBE.

BoInoHATE A€WCTBUS CIOXKEHHSI BEKTOPOB, BHIYMTAHUSI BEKTOPOB M YMHOXKEHHUSI BEKTOPA
Ha YHUCTI0, OOBSICHATH, KAKUMU CBOMCTBAMU OHM 00JIa/1a10T.

[IpumeHsTh MpaBUIoO MapauieNenuneaa.

OnepupoBaTh MOHATUSAMU: JIEKAPTOBHI KOOPAMHATHI B MPOCTPAHCTBE, BEKTOP, MOIYINb
BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPAMWHATHI BEKTOPA, Yroll MEKIYy BEKTOPAMH, CKaJspHOE
MPOU3BEICHNE BEKTOPOB, KOJUTMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPHI.

Haxonuth cymMMy BEKTOPOB M MPOU3BEICHUE BEKTOPA HA YHUCIIO, YTOJl MEXIY BEKTOPaMHU,
CKaJSIpHOE TIPOU3BEICHIE, PACKIIABIBATH BEKTOP MO JBYM HEKOJUIMHEAPHBIM BEKTOPAM.



3aj1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKAPTOBOW CHCTEME KOOP/IMHAT.

[IpumensTh reoMeTpuueckue (akTbl JUISL PEHICHHS CTEPEOMETPHUYECKUX — 3aiad,
npearojararomux HECKOJIbKO IMaroB pCIICHUA, €CJIW YCJIOBUA NPHUMCHCHUA 3a/laHbl B SIBHOM
dopme.

Pemars HpOCTCI\/JIIHI/Ie reoOMETpUICCKUC 3aaa4u Ha NPUMCHCHHUC BEKTOPHO-KOOPAWHATHOTO
MEeTo/1a.

Pemars 3aJadyud Ha A0Ka3aTCJIbCTBO MAaTEMAaTHYCCKHUX OTHOIIICHUN W HaX0XJICHUC
rCOMETPHUICCKUX BCIHUYHH I10 06pa311aM WKW aJirOpyuTMam, MpUMCHASA W3BCCTHBIC MCTOABI IIPU
PEIICHNUU CTAHAAPTHBIX MATCMATHYCCKUX 3a/1a4.

[IpuMeHATH NpOCTEMIINE NPOrPaMMHBIE CPEACTBA U JIIEKTPOHHO-KOMMYHUKALlHOHHBIE
CHCTEMBI IIPU PEIICHHH CTEPEOMETPUYCCKHX 3a/1au.

[IpuBoauTe mNpUMEpPHl MaTEMaTHYECKUX 3aKOHOMEPHOCTEHM B IPUPOJE H IKHU3HH,
pacro3HaBaTh MPOSIBJICHHUE 3aKOHOB T€OMETPHH B MCKYCCTBE.

HpI/IMCHfITb IMOJIYYCHHBIC 3HAHHA Ha IMPAKTHUKE: aHAJIMU3UPOBATH PCAJbHBIC CUTyallUd U
MIPHUMCHSATH HU3YYCHHBIC IIOHATHUA B mponecce IIOHCKa pemicHuA MaTEMAaTUUYCCKU
chopMyITUPOBAaHHON MPOOJIEMBI, MOJIETUPOBATh PEATHHBIC CUTYAIlMM Ha SI3bIKE TEOMETPHH,
UCCIICIOBATh TOCTPOCHHBIE MOJEIH C HCIOJIb30BAHUEM T'€OMETPUYECKUX TOHSATHH M TEOpeM,
arrapara aﬂre6p51; pemaTh NPpaKTHYCCKHUE 3aaa9u, CBA3aHHBIC C HAXOXKICHUEM I'COMETPUICCKUX
BCIINYHNH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmmuyecTBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB H TeM (undposbie)
n/n NPOrpaMMblI Bcero Konrponbupie | Ilpaxtirieckie o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
BBenenne B ctepeoMeTpuio 10
CraproBast TuarHOCTHKa 1 1
3 [IpsimMbIe ¥ IIOCKOCTH B IPOCTPAHCTBE. 12 1
[MapannenbHOCTh MPSMBIX H IIOCKOCTEH
4 HepneH)Imiyns[pHOCTb TIPSIMBIX U 12
IJI0CKOCTEM
5 Yrusl MeXy IPAMBIMHU U TUIOCKOCTSIMHU 10 1
6 MHororpaHHUKH 11 1
7 OO6BEMBI MHOTOTPAHHUKOB 9 1
8 [ToBTOpEHME: CEUCHMS, PACCTOSTHUS U YTJIIbI 3 1
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 68 6 0




11 KJIACC

KosnnyectBo 4yacos DJIEeKTPOHHbIE

HaumeHnoBanmue pa3esioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )

NPorpamMmbl Bcero o0pa3oBaTe/bHbIE

padoTsbI padoThI
pecypcsl

Tena Bpaiienus 12

O06bEMBI TEN 5 1

BexTops! 1 KOOpIMHATEI B IPOCTPAHCTBE 10

[ToBTOpEeHue, 0600IICHNE, 7 1

CHUCTEeMaTH3allus 3HAHUI
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 34 3 0




IHOYPOYHOE IINTAHUPOBAHUE 'EOMETPUSA

10 KJIACC
KosnuyectBo 4yacos DJIEeKTPOHHbIE
Nen/m | Tema ypoxa Konrpoasubie | IlpakTuuyeckue Aara unpponbie
Bcero u3ydyeHusi | oOpasoBaTeibHbIE
padoTsbI padoThI pecypest
OcCHOBHBIE IOHATHS CTEPEOMETPUH: TOUKA,
npsimasi, IJI0CKOCTh, MpocTpaHcTBo. [IpaBuna
1 M300pakeHUsI Ha PUCYHKAX: N300paKeHUs 1
IJI0CKOCTEH, MapajieIbHbIX MPSIMBIX (OTPE3KOB),
CepeIHbBI OTpe3Ka
9 [TonsiTHs: mepecekarouecs IOCKOCTH, 1
nepeceKarouecs npsmas 1 miocKocTh
3 [TonsiTHs: mepecekarouecs MIOCKOCTH, 1
nepeceKaroluecs npsmasi ¥ miocKoCTh
4 CrapToBas muarHoCTHKa 1 1
3HaKOMCTBO ¢ MHOTOIPaHHUKaMH, U300pakeHHe
5 MHOTOIPaHHUKOB Ha PUCYHKaX, Ha 1
MIPOEKIIMOHHBIX YepPTEKax
5 HauaneHbie cBeieHus 0 Kyoe U mupamuie, ux 1
pa3BépTku U Mojenu. CedyeHns MHOTOTPAaHHUKOB
7 HauaneHbie cBenieHus 0 Kyoe U mupamuie, ux 1
pa3BépTku U Mojenu. CedyeHns MHOTOTPaHHUKOB
[TonsiTHe 06 aKCMOMaTUYECKOM MOCTPOCHUU
8 CTEPEOMETPUHN: AKCUOMBI CTEPEOMETPUU U 1
CJIECTBUS U3 HUX
9 [TonsiTne 06 aKCHOMAaTUYECKOM MOCTPOECHUH 1
CTEPEOMETPUHU: AKCUOMBI CTEPEOMETPUH U




CICACTBUA U3 HUX

[TonsiTne 06 aKCHOMAaTUYECKOM MTOCTPOCHUH

10 CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUU U
CIICZICTBUS U3 HUX
[TonsiTne 06 aKCHOMAaTUYECKOM TTOCTPOCHHUH

11 CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUU U
CIIEICTBUS U3 HUX
B3anMHOe pacnosiokeHue npsiMbIX B

12 MIPOCTPAHCTBE: MEPECEKAIOIINECS], TapalljielIbHbIe
Y CKPEIIMBAIOIINECS MTPSIMbIE
[TapanienbHOCTb MPSAMBIX U IJIOCKOCTEN B

13 MIPOCTPAHCTBE: MMapaljIesIbHbIE MPSIMBbIE B
MIPOCTPAHCTBE; MapaJUIETbHOCTD TPEX MPSIMBIX
[TapanienbHOCTb MPSAMBIX U INIOCKOCTEN B

14 npocTpanctse: [lapannenbHOCTh PSAMON 1
MJI0CKOCTH

15 VYTIIBl ¢ COHaNPAaBJICHHBIMUA CTOPOHAMH

16 Yroa Mexay IpsSMbIMU B IPOCTPaHCTBE

17 Yroa Mexay IpsMbIMU B IPOCTPAHCTBE

18 [TapanienbHOCTh MIIOCKOCTEN: MapasuiebHbIe
IJI0CKOCTH

19 CBoiicTBa napajijieibHbIX IIOCKOCTEN

20 [Ipocreiire npocTpaHCTBEHHbBIE PUTYPHI HA
IJIOCKOCTH: TETpadip, KyO, mapaisienenumne

21 [TocTpoenue ceueHwmii

22 ITocTpoenue ceueHnii

23 KonTtposnrHas padota o teme "[Ipsimbie u

IIJIOCKOCTH B IIPOCTPAHCTBE. HapaJ'IJ'IeJ'IBHOCTL




IPSIMBIX U IIJIOCKOCTER"

IlepneHUKYIAPHOCTD NPSMOM U IUIOCKOCTH:

24 NIEePIEHIUKYJIIPHBIE MIPSIMbIE B IPOCTPAHCTBE
o5 [Ipsimble mapasienbHble U NEPIEHIUKYIISIPHbIE K
IIJIOCKOCTH
26 [Ipsimble mapasienbHble U NEPIEHIUKYIISIPHbIE K
IIJIOCKOCTH
27 [Ipu3Hak nepnesauKyIspHOCTH IPSIMOU U
IIJIOCKOCTH
28 [Ipu3Hak nepnesauKyIspHOCTH IPSIMOU U
IIJIOCKOCTH
29 Teopema o0 psIMOI TEPIIEHIUKYIIIPHON
IIJIOCKOCTH
30 TeopeMa o mpsAMOM NEPIEHANKYIISIPHOMN
IJI0OCKOCTH
31 TeopeMa o mpsAMOM NMEePIEHANKYIISIPHOMN
IJI0OCKOCTH
[lepnieHIUKYIIAp U HAKIIOHHBIE: PACCTOSIHUE OT
32 TOYKH JI0 INIOCKOCTH, PACCTOSIHUE OT MPSAMOU 10
IJIOCKOCTH
[lepnieHIUKYIIAp U HAKIIOHHBIE: PACCTOSIHUE OT
33 TOYKH JI0 INIOCKOCTH, PACCTOSIHUE OT MPSAMOU 110
IJIOCKOCTH
[lepnieHIUKYIIAp U HAKIIOHHBIE: PACCTOSIHUE OT
34 TOYKH JI0 INIOCKOCTH, PACCTOSIHUE OT MPSIMOU 10
IIJIOCKOCTH
[lepnieHIUKyIISIp 1 HAKJIIOHHBIE: PACCTOSIHUE OT
35 TOYKH JI0 IUNIOCKOCTH, PACCTOSIHUE OT MPSIMOU 110

IIJIOCKOCTH




VYTIibl B IPOCTPAHCTBE: YTOJ MEXKIY IPSIMOU U

36
IIJIOCKOCTBIO

37 JIBYrpaHHBIN yroJi, JUHEHHBIN YTOJl ABYTPAaHHOTO
yriaa

38 JIBYrpaHHBIN yroJi, TMHEHHBIN YroJl JBYTPaHHOTO
yriaa

39 [lepneHMKyISIPHOCTD INIOCKOCTEN: TPU3HAK
MEPIEeHIUKYISIPHOCTH JBYX IIOCKOCTEH

40 [lepneHMKyISIPHOCTD INIOCKOCTEMN: TPU3HAK
MEPIEeHIUKYIIPHOCTH JBYX IIOCKOCTEH

41 [lepneHMKYISIPHOCTD INIOCKOCTEN: TPU3HAK
MEPIEeHIUKYISIPHOCTU JBYX IIOCKOCTEH

42 Teopema o Tpéx nepneHAUKYIIpax

43 Teopema o TpEX mepHeHANKYIApax

44 Teopema o TpEX mepHeHANKYIApax
KontponbHas padoTa o TeMam

45 "[MeprieHIUKYISAPHOCTD MPSIMBIX M TUNIOCKOCTEN" 1
"VYrael MKy NPSIMBIMU U TUIOCKOCTSIMU"
[ToHsiTHE MHOTOTPaHHUKA, OCHOBHBIE AJIEMEHTHI

46 MHOTOTPaHHUKA, BBIITYKJIBIE U HEBBIMTYKJIIbIE
MHOTOTPaHHUKH; Pa3BEPTKA MHOTOIPaHHUKA
[Ipu3ma: N-yroybHas npu3Ma; TpaHu ¥ OCHOBAHUS

47 MIPU3MBI; TIpsIMasi U HaKJIOHHAs TTPU3MBI; OOKOBas
Y TIOJIHASI IOBEPXHOCTH MPU3MBI

48 [Napannenenunen, npsIMOYTOJIbHBIN
NapajuleNIENUIE U €ro CBOMCTBa
[Iupamua: N-yrojibHasi NMpaMuia, TPaHu U

49 OCHOBaHUE MHPaMUIbl; OOKOBAs U TOTHAS

MOBCPXHOCTDb IMUPAMU/IBI; ITIPABUJIBHAA U




yced€HHas nupamuia

HpaBI/IJIBHbIC MHOI'OT'paHHUKU: ITIOHATUC
IMPaBHUJIbHOI'O MHOTOI'PAHHUKA; IIpaBUJIbHAA

50 pu3Ma M MpaBUjIbHAs MUPAMUIA; TPABUIIbHAS 1
TpeyroJibHasl MUPaMU/Ia | IPABIIIBHBIN TeTpadp;
KyO
51 [IpencraBieHre 0 MPaBHILHBIX MHOTOTPAHHUKAX: 1
OKTadJIp, IOJICKAdAP U UKOCAIP.
CuMMeTpHs B IPOCTPAHCTBE: CUMMETPHS
OTHOCHUTEIIEHO TOYKH, IPSMOM, TIIOCKOCTH.
52 DJIEMEHTB CAMMETPUH B TTUPAMUJIAX, 1
napajuielienuIe/1ax, MPaBUIbHBIX
MHOTOTPaHHUKAX
53 Berarcnenue 3JeMeHTOB MHOTOTPaHHHKOB: 1
péOpa, TuaroHasu, yribl
[Tmomaas 60KOBOY MOBEPXHOCTH M TOJTHOM
54 MMOBEPXHOCTH MPSIMOM TTPU3MBI, TUTIOIIIA/Ib 1
OCHOBaHUH, TeopeMa 0 OOKOBOM MOBEPXHOCTH
MPAMOU MPU3MBbI
[Tnomaab 60KOBOY MOBEPXHOCTH U MIOBEPXHOCTH
55 MPaBUWJILHON MTUPaMHIbI, TEOpEMa O TUIOIIAIN 1
OOKOBO IMOBEPXHOCTH YCECUEHHOM MUPAMHUIBI
56 KontponbHas padoTa no teme "MHOrorpaHHUKH" 1
57 ITouartue 06 00bEME 1
58 O06BEM TUpaMuUIBI 1
59 OO0BEM TUpaMHuIBI 1
60 OO0BEM TUpaMHuIBI 1
61 O06BEM TUpaMuIBI 1
62 O0BEM npu3MBbI 1




63 OO0BEM TTPU3MBI 1

64 O0BEM pU3MBI

65 KonTponsnas pabora no teme "OO0bEMBI 1
MHOTOTpPaHHUKOB"

66 [ToBTOpenue, 06o00IIEHNE CHCTEMAaTU3aAITUs 1
3HaHui. [locTpoeHue ceyeHnii B MHOTOTpaHHUKE

67 Hrorosas koHTposIbHas paboTa 1
[ToBTOpeHue, 0600IIeHNE CCTEeMAaTU3aITUs
3HaHUU. BeIYKCIIEHHE PACCTOSTHUI: MEXIY ABYMS

68 TOYKAMH, OT TOYKH JIO MPSMOH, OT TOUKH JI0 1
MJIOCKOCTH, MEXKIY CKPEIMBAIOIIUMUCS
MPSIMBIMH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KJIACC

Ne i/t

Tema ypoka

KoaudecTBO 9acoB

Bcero

KonTtpoJbHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
HU3yUYeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

Cdepa u map: neHTp, paanyc, JuameTp;
IO/ MIOBEPXHOCTH CHephl

B3aumHoe pacnosnoxenue cepsl u
IUIOCKOCTH; KacaTelbHas INIOCKOCTh K
cdepe; miomaab cheps

N3obpaxenue chepsl, mapa Ha
mrockoct. CeueHus mapa

[Hunmuaapudeckas TOBEPXHOCTH,
00pa3yromue MHIHHIPUIECKOM
MOBEPXHOCTH, OCh IIHITMHIPUYCCKON
MOBEPXHOCTH

Hunuuap: ocHOBaHMS ¥ OOKOBast
MMOBEPXHOCTh, 00pa3yromas u oCh;
IIoIaas OOKOBOM U ITOJIHON
MMOBEPXHOCTHU

N3o0paxenne muiInHIpa Ha TII0CKOCTH.
PazpépTka nmunapa. CeyeHus

IUIMHIPA (TJIOCKOCTBIO, TTapauIeIbHOM
WM MIEPIEHAUKYISIPHOM OCH IIHIIMHAPA)

Konunueckast HoBepXHOCTh, 00pa3yromiue
KOHHYECKOU MOBEPXHOCTH, OCh U
BEpILIMHA KOHUYECKOW MOBEPXHOCTU




Konyc: ocHOBaHue U BepIvHa,

8 o0pa3yrolas 1 0Ch; IIOMAh> OOKOBOM 1
IIOJTHOW ITOBEPXHOCTH
YceuéHHblil KOHYC: oOpasyrouue u

9 BBICOTA; OCHOBAHHUA 1 OOKOBas
MTOBEPXHOCTh
N300parkeHne KoHyca Ha MII0CKOCTH.
Pa3Béprka koHyca. CeueHus: KOHyca

10 (TUTOCKOCTBIO, MapaJIICIIEHOM
OCHOBAHUIO, ¥ TUTIOCKOCTBIO, TTPOXOISATIICH
yepe3 BEpUINHY)

11 KoMOuHarms ten BpameHus u
MHOTOTPaHHUKOB
MHOrorpaHHuK, OMUCaHHBIA OKOJIO

12 cdepsr; cepa, BucaHHas B
MHOTOTPaHHUK WJIH B TEJIO BpaLICHUS

13 [Tonsitre 06 06b€Me. OCHOBHBIE
CBOMCTBa 0OBEMOB T

14 O0BEM IUIMHAPA, KOHYCa

15 O06bEM 11apa 1 wiomaas chepsl
[TogoGHbIE Tena B MPOCTPAHCTBE.

16 CooTHOLIEHHS MEX Ty IUTOLIAASIMU
MOBEPXHOCTEN, 00bEMaMHU MOOOHBIX TE

17 KontponpHas padota o temam "Tema
Bpamenus" u "O6beMsbl Ten"

18 BexTop Ha MI0CKOCTH U B MPOCTPAHCTBE

19 CrnosxeHue U BBIYUTaHHUE BEKTOPOB

20 YMHOKEHNE BEKTOPa Ha YHUCIIO




21

Pasnosxenue BexkTopa 1o TpéM
HEKOMILJIaHapHbIM BekTopam. [IpaBuio
napajesenumnesa

22

Pemenne 3amad, CBI3aHHBIX C
IIPUMEHEHHUEM MPABUJI JEUCTBUN C
BEKTOPaMH

23

[IpsiMmoyronpHas cucTeMa KOOpIMHAT B
npocTtpancTe. KoopauHaTel BEKTOpA.
[Ipocreiimume 3a1a4n B KOOpAUHATAX

24

Yron mexay Bekropamu. CKasipHOE
MIPOU3BE/ICHUE BEKTOPOB

25

Beruncnenue yriioB Mex1y npsMbIMH U
IIJIOCKOCTSIMHA

26

KoopanHaTHO-BEKTOPHBIN METOT IPU
pELICeHUH T€OMETPUUECKUX 3a/1a4

27

KonTtponbHas padota o teme "BekTopbl
Y KOOPJIMHATHI B MPOCTpPaHCTBE"

28

[ToBTOpEeHUE, 0600IICHNE 1
cucremMaTu3anus 3HaHui. OCHOBHEBIC
¢burypsl, GhakTel, TEOPEMBI Kypca
IJIAHUMETPUHU

29

[ToBTOpEHUE, 0000IICHNE 1
cucteMmarusanus 3HaHuii. OCHOBHbBIE
¢burypsl, GhakThl, TCOPEMBI Kypca
TJIAHUMETPU U

30

[ToBTOpEHue, 06001EeHNE U
cucTeMaTH3allus 3HaHUH. 3a1aun
TUTAHUMETPUH U METOJIbI UX PEIICHHUSI




[ToBTOpEHue, 0600MIEeHNE U

31 cucTeMaTH3alus 3HaHui. 3agaun 1
TUIAHUMETPUH U METOJIbI UX PELICHUS
[ToBTOpEHUe, 0600MIICHNE U

39 cucreMartu3anus 3HaHuil. OCHOBHBIC 1
¢burypsl, (hakTel, TEOPEMBI Kypca
CTepPeOMETPUHU

33 HroroBast KOHTpOJBbHAS padoTa 1

34 [ToBTOpEHue, 06001mEeHNE U 1
CHCTeMAaTH3allMs 3HAHUIT

OBHIEE KOJIMYECTBO YACOB I10 34

[TPOI'PAMME




YYEBHO-METOJIMYECKOE OBECIIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI 1151 VAEHUKA

* MaTtematuka: ajredpa 1 Hayaaa MaTeMaTHYeCKOIo aHaylu3a, reomerpust. ['eomerpus, 10-
11 xnmaccel/ Atanacsia JI.C., Byry3os B.®., Kagomues C.b. u npyrue, AKiimoHepHOe

obmectBo «M3natenscTBO «lIpocBenieHne

METOANYECKHUE MATEPHUAJIBI AJ151 YYUTEJIA
[Toypounsie pazpadotku no reomerpuu 10 kiacc / Coct. B.A. fposenko. M.: BAKO, 2010.

[Toypounsie pa3padotku no reometrpuu 11 kmacc / Coct. B.A. fposenko. M.: BAKO,

2015.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

UHTEPHET



