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HOACHUTEJIBHAS 3AIINCKA

Pabouas mnporpamma yueOHOro kypca «['eomerpusi» 0a30BOro ypoBHS AJis
oOyuaromuxcsa 10 —11 xmaccoB pa3zpabotana Ha ocHOBe DefepalibHOTO rOCYIapCTBEHHOTO
0o0pa30BaTeIbHOrO CTaHJAApPTa CpPeAHEro oOmiero oOpa3oBaHUs, C YYETOM COBPEMEHHBIX
MHUPOBBIX TpeOOBaHUHN, MPEABABIAEMBIX K MaTeMAaTHUYECKOMY OOpa30BaHUIO, U TPaAULIUN
poccuiickoro oopazoBanusi. Peanuzanus mporpaMmbl 00ecrieunBaeT OBIaICHUE KIFOYEBBIMU
KOMIIETCHIIMSIMHA, COCTaBJSIONIMMH  OCHOBY JUISI CaMOPAa3BUTHS W  HEMPEPHIBHOTO
o0pa3oBaHus, [IEJIOCTHOCTh OOIIEKYIBTYPHOTO, TUYHOCTHOTO M MO3HABATEIBHOTO Pa3BUTHS
JUYHOCTH O0YYaIOIIUXCHI.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh ydeOHOro Kypca reoMeTpUU Ha YPOBHE CpPEIHETOo OO0IIero oO0pa3oBaHUSs
o0yciIoBJIEHA TPAKTUYECKONW 3HAYMMOCTBIO METANPEIMETHBIX U MPEAMETHBIX pPe3yIbTaTOB
00y4eHUs TEOMETPHUH B HAMPABICHUH JIMYHOCTHOTO Pa3BUTHS 00OyJarouxcs, GOpMUPOBAHUS
(GYHKIIMOHAIBHOM MaTeMaTHYECKONW IPaMOTHOCTH, M3YUCHHS JPYTUX YUEOHBIX JNUCITUTIIUH.
PazButre y oOydaronuxcsi MpaBUIBHBIX MPEACTaBICHUNW O CYIIHOCTH U TPOUCXOKICHUU
FEOMETPUYECKUX aOCTPaKIUKM, COOTHOIIEHWHU PeaJbHOTO U HJICATIbHOTO, XapakTepe
OTpXXEHUS MAaTEeMaTUUYECKOW HAyKOW SBJICHUH U TMPOILIECCOB PEAIBHOTO MHpPA, MECTE
r€OMETPUM B CUCTEME HAyK M POJIM MATEMAaTUUECKOI0 MOJEIMPOBAHUS B HAYYHOM MO3HAHUU
U B MPAKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHHUS YUAIMXCS, & TAKKE
KaueCTB MBIILJICHUsI, HEOOXOAMUMBIX JIJIsl aJlaliTallii B COBPEMEHHOM OOIIIECTBE.

I'eomeTpus sBiIETCS OAHUM W3 0a30BBIX MPEIMETOB Ha YPOBHE CPEIHETO OOIIero
o0Opa3zoBaHus, TaK KaK 00eCIeUnBACT BO3MOKHOCTh M3YUCHHUS KaK NUCITUIUINH €CTECTBEHHO-
HAay4YHOW HamnpaBJIICHHOCTH, TAK U TYMaHUTAPHOM.

Jlornueckoe MplnuieHUE, GOPMUPYEMOE TIPH U3YYCHUH OOYJAIOMIUMHUCS TMOHATUHHBIX
OCHOB T€OMETPHMU W TOCTPOCHUHU IECTIOYKH JIOTUUECKHUX YTBEPKICHHUI B XOAE PpEIICHUSA
F€OMETPUYECKUX 3a/lady, YMEHHUE BBIIBUTATh U ONPOBEpPraTh TMIOTE3bl HENOCPEACTBEHHO
UCIIOJIB3YIOTCSl TIPU PELICHUH 3aJa4 €CTECTBEHHO-HAyYHOTO IIMKIJIA, B YACTHOCTU U3 Kypca
bu3nKH.

YMeHne OpUEHTHPOBATHCS B MPOCTPAHCTBE WUIPAET CYUIECTBEHHYIO POJIb BO BCEX
00JacTsaX NeaTenbHOCTH denoBeka. OpHeHTalus 4eJOoBeKa BO BPEMEHH M MPOCTPAHCTBE —
HEO0OXOIMMOE YCIIOBUE €T0 COIMAIBHOTO OBITHS, (hOpMa OTPAKEHUS OKPYKAIOIIETO MHPA,
YCJIOBUE YCIEIIHOIO TO3HAHUSI M AKTUBHOIO MpeoOpa3oBaHUs JACHCTBUTEIBHOCTH.
OnepupoBaHHE TPOCTPAHCTBEHHBIMH OOpa3aMH OOBCAWHSACT pPa3HbIE BUIbI YYCOHOM U
TPYJIOBOM AESTEIbHOCTH, SIBISIETCA OJHUM U3 NPO(PECCHOHATBHO BAXKHBIX KAYECTB, TOITOMY
aKTyajgbHa 3ajaya (OPMUPOBAHUS Y OOYYAIOUIUXCS MPOCTPAHCTBEHHOTO MBIIUICHUS Kak
Pa3HOBUAHOCTH OOPA3HOTO MBIIUICHUS — CYIIECTBEHHOIO KOMIIOHEHTa B IMOJTOTOBKE K
MPAKTUYECKOMN AESATEIbHOCTU M0 MHOTHM HaIPaBJICHUSIM.



Ilens ocBoeHUsT mporpaMMbl y4deOHOTO Kypca «l'eomerpusi» Ha 0a30BOM YpOBHE
oOydyeHuss — 0011e00pa30BaTeIbHOE U OOIIEKYJIBTYPHOE pPA3BUTHE OOYYAIOUIUXCS Yepes
oOecrieueHUE BO3MOXKHOCTH  TPUOOPETEHHWS W  HUCIOJIB30BAHHUS  CHCTEMAaTHYECKHUX
TCOMETPUUCCKUX 3HAHUHN U TEUCTBHM, CICTU(DUIHBIX TEOMETPHH, BOBMOXHOCTH YCTIEIITHOTO
MPOJOJDKEHUST O0pa3oBaHUS 10 CICIHAIBHOCTSAM, HE CBS3aHHBIM C TPUKIATHBIM
WCITOJIb30BAaHUEM T€OMETPHH.

[Iporpamma mo reomeTpuu Ha 0a30BOM ypOBHE MpeAHa3HAueHa IJIs OOYJaroIIUXcCs
CpPEIHEH IIKOJIbI, HE WCIBITHIBABIIMX 3HAYMTEIBHBIX 3aTPyJHCHHA Ha YPOBHE OCHOBHOTO
oO1rero oopazoBanus. Takum oOpazoM, oOydaroruecs Ha 6a30BOM YPOBHE JOJKHBI OCBOUTD
o0Ire MaTeMaTHYECKUE YMCHHUS, CBA3aHHBIC CO CIICIU(PUKON TEOMETPUU U HEOOXOUMBIC JIJIS
KU3HA B COBpPEMEHHOM oOmecTtBe. Kpome 3TOro, OHM HMMEIOT BO3MOXXHOCTh H3y4YUTh
reoMeTputo Oonee TIAyOOKO, €CiM B JaldbHEWIIEM BO3HHKHET HEOOXOJAMMOCTh B
TCOMETPUYCCKUX 3HAHUAX B TPO(DECCHOHATBLHOM eI TeITLHOCTH.

JlocTrkeHWe  1EeIM  OCBOCHHMS ~ NPOrpaMMBbl  OOCCIICUMBACTCS  pPEIICHUEM
COOTBETCTBYIOIIUX 3ahad. [IpHOPUTETHBIMHU 3aja4aMHM OCBOCHUS Kypca «l'eomeTpum» Ha
6a3zoBoM ypoBHe B 10—11 kaccax sSBISIOTCS:

e (opmMupoBaHHE MPEACTABICHUS O TEOMETPHHM KaK YacTH MHUPOBOW KYJIbTYpPhl H

OCO3HaHME €€ B3aUMOCBSI3HU C OKPYKAIOIITUM MHUPOM;

e (QopmupoBaHHe TMpeACTaBICHUS O MHOTOIPAHHMKAX W TejlaX BpalleHUs Kak o
BOXHEHIINX MAaTeMAaTHUYECKUX MOJENSIX, TMO3BOJSIOMIMX OMUCHIBATh W H3Yy4yaTh
pa3HbIE SBJICHUSI OKPYKAIOIIET0 MHUPA;

e (opmupoBaHre yMEHHs pacro3HaBaTh Ha YepTEkKaxX, MOJCISIX U B PEATbHOM MHPE
MHOTOTPAaHHUKH U TeJla BpallleHUS,

e OBJAJCHHE METOJaMU pEHIeHUs 3aJad Ha T[OCTPOCHUA Ha H300paKEHUSIX
IIPOCTPAHCTBEHHBIX PUTYD;

e (opmupoBaHHe yMEHHS ONEPUPOBATH OCHOBHBIMU MOHSATUSAMH O MHOTOTPAHHHUKAX U
TeJaxX BpaIIeHUs U UX OCHOBHBIMHU CBOWCTBAMU;

e OBJAJICHHE AITOPUTMAMH PEIICHUS OCHOBHBIX TUIIOB 3a7a4; () OPMHUPOBAHUE YMEHUS
MPOBOJUTh HECIOXXKHBIE JIOKAa3aTeNbHBIE PpACCYKIEHHUS B XOJI€ PpeIIeHUs
CTEPEOMETPUUECKHUX 3324 U 3a/1a4 C IPAKTHIECKUM COJIEPKAHUEM;

e pa3BUTHE WHTEJUIEKTYaJIbHBIX W TBOPYECKUX CIOCOOHOCTEH OOydJarommxcs,
MO3HABATEIILHON  AKTMBHOCTH, HCCIEOBATEIIBCKUX  YMEHHH, KPUTHYHOCTHU
MBIILICHUS;

e (opmupoBanue (HYHKIMOHATHLHON TPAMOTHOCTH, PEJICBAHTHON T'€OMETPUHU: YMEHHE
pacmo3HaBaTh MPOSBICHUS TEOMETPUICCKUX MTOHATUH, O0BEKTOB M 3aKOHOMEPHOCTEH
B PCAITBHBIX KU3HEHHBIX CUTYAIUSIX W TIPH U3YYCHUU APYTUX YUEOHBIX TIPEIMETOB,
MPOSIBIICHUST 3aBUCUMOCTEH M 3aKOHOMEPHOCTEH, (OPMYJIMPOBATh WX HA S3BIKE
TEOMETPUU U CO37aBaTh TEOMETPUYECKHUE MOJENIH, NPHUMEHSITh OCBOCHHBIN



TeOMETPUYECKUI ammapaT [Jjs pelIeHus] NPaKTUKO-OPHEHTUPOBAHHBIX 3ajad,
MHTEPIPETUPOBATH U OIICHUBATH MOJYYCHHBIE PE3yJIbTATHI.

OTnUYuTEeNnhbHOW  OCOOEHHOCTBIO TPOTPAaMMBI  SIBISETCS  BKIIOUYEHHE B KYpC
CTEpEOMETPHH B HayaJle €T0 N3yUeHUs 3a/1a4, PeIIaeMbIX Ha yPOBHE HHTYUTUBHOTO MTO3HAHMUS,
U oTpeieIEHHBIM 00pa3oM OopraHu30BaHHasi paboTa HaJl HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO
JIOTUYECKOTO M MPOCTPAHCTBEHHOTO MBINUICHUS, CTUMYIUPYET NMPOTEKaHUE WHTYUTHUBHBIX
MPOIECCOB, MOTUBHUPYET K JATbHEHUIIIEMY U3YUCHHUIO MTPEIMETA.

[Ipennoutenne oTAaéTCs HATISIAHO-KOHCTPYKTUBHOMY METONy OOYydYeHHs, TO €CTb
TEOPETHUECKHUE 3HAHUS MMEIOT B CBOCH OCHOBE UYBCTBEHHOCTH MPEIMETHO-NPAKTUUCCKON
AesTeNbHOCTH. Pa3BUTHE MPOCTPAHCTBEHHBIX TMPEACTABICHUN Y ydYalIuxcs B Kypce
CTEpEOMETPHH MTPOBOAUTCS 3a CUET PEIICHUs 3a/1a4 Ha CO3/IaHue MPOCTPAHCTBEHHBIX 00Pa30B
M 3aJla4 Ha ONepUpOBaHKE MPOCTPAHCTBEHHBIMU oOpazamu. Co3maHne oOpas3a MPOBOJAUTCS C
OMOpOl Ha HAIVIATHOCTb, a OINEPHUPOBAHHE OOPa3oOM — B YCIOBHUSAX OTBICYCHUS OT
HArJISTHOCTH, MBICIIEGHHOTO M3MEHEHHS €TI0 UCXOHOTO COJIEPKaHUsI.

OcHOBHBIE coaepxkaTeiabHble JuHUM Kypca «l'eomerpum» B 10-11 Kknaccax:
«MHororpaHHuKN», «IIpsMbIe ¥ MIOCKOCTH B IPOCTpaHCTBEY, «Tena BpamieHus», «BekTopsl
¥ KOOPJHMHATHI B MPOCTpaHCTBE». DopMHUpOBaHHE JTOTUYECKUX YMEHUH pacrpenemseTcs] He
TOJILKO TI0 COJIEPKATEIBHBIM JIMHUSAM, HO U 110 TOZaM 00y4YeHHUs Ha YPOBHE CPETHEr0 001IIero
o0Opa3zoBaHUs.

Conep>xanue 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJbTaTaM OCBOCHUS
paboueil mporpaMMbl, pacrupee’a€HHbIM MO TrojaM OO0y4YeHUs, CTPYKTYPHUPOBAHO TaKUM
o0pa3oM, 4TOOBI OBJIAJICHUE T€OMETPUUYECKUMH IMOHSATHUSIMH U HaBBIKAMH OCYIIECTBIISIOCH
MOCIIEIOBATENIbHO U MOCTYNATeNIbHO, C COOJIIOICHUEM MPUHIIMIIA TPEEeMCTBEHHOCTH, YTOOBI
HOBBIC 3HAHUS BKIIOYAIUCh B OOMNIYI0 CHCTEMY T'€OMETPUYECKUX MPE/ICTABICHUN
00ydJaromuxcs, pacuupsis 1 yriryonss e€, o0pa3ysi IpOYHbIE MHOKECTBCHHBIC CBSI3H.

MECTO YYEBHOTI'O KYPCA B YYEGBHOM IIVTAHE

Ha u3yuyenue reometpun otBoAUTCA 2 yaca B Henelno B 10 knacce u 1 yac B Hegento B
11 xmacce, Bcero 3a nBa roga ooydenus - 102 yueOHbIX yaca.

COJEPKAHHUE YYEBHOI'O KYPCA

10 KVIACC



IIpsiMble U MJIOCKOCTH B MPOCTPAHCTBE

OcCHOBHBIE MOHATHS CTepeoMeTpuu. Touka, TmpsMas, IJIIOCKOCTb, IPOCTPAHCTBO.
[lonsiTue 00 aKCMOMATMYECKOM IOCTPOCHUU CTEPEOMETPHUU: AKCUOMBI CTEPEOMETPUU U
CJIEJCTBUS U3 HUX.

B3anmHoOe pacnosioxkeHue MpsSMbIX B MPOCTPAHCTBE: MEPECEKAIOLINUECS, MAPAIIICIBHBIC
U CKpenuBaromuecs npamelie. llapamnenbHOCTh NPSMBIX M IJIOCKOCTEW B MPOCTPAHCTBE:
NapajiyieIbHbIC MPSIMBIE B MPOCTPAHCTBE; MAPAILICIBHOCTh TPEX MPSAMBIX; MapauieIbHOCTh
NPSAMONl W IUIOCKOCTU. YTJIBl C COHANpPABJICHHBIMU CTOPOHAMH; YIOJd MEXAY MNPAMBIMHU B
npoctpaHcTBe. IlapajyienbHOCTh  IUIOCKOCTEW: NapajulelbHbIE IUJIOCKOCTH; CBOMCTBA
napajuieNbHbIX TIockocTed. [lpocreiimue mnpocTpaHCTBEHHbIE (QUTYpPHI HAa TIJIOCKOCTH:
TETpa’p, KyO, mapasiesienure/l; MOCTPOEHNUE CeYSHH.

[leprieHAUKYISIPHOCTh MNPAMOM M  TUIOCKOCTH: TEPHEHAUKYJIAPHBIE MpPSIMBIE B
MPOCTPAHCTBE, MpPsIMbIE TMapajyieIbHbIE W NEPHECHAMKYISPHbIE K IUJIOCKOCTH, MPU3HAK
NEPIECHANKYIIPHOCTH TPSIMOM M IUIOCKOCTH, TEOpeMa O MpsSMOM NEPHEeHANKYISIPHOU
IJIOCKOCTH. YTJIbI B MIPOCTPAHCTBE: YTOJ MEXKAY MPSAMOUM M MIIOCKOCTHIO; JBYTPAHHBINA YIoJl,
JIMHEMHBIN yroJl IBYrpaHHOro yria. [lepnenaukyisip 1 HAKJIOHHBIE: PACCTOSIHUE OT TOYKH 0
IJIOCKOCTH, PACCTOSIHUE OT MPSAMOM JIO IUIOCKOCTH, MPOEKIUs (PUTYyphl Ha IJIOCKOCTb.
[TeprieHAUKYISIPHOCTh TUIOCKOCTEW: TPU3HAK MEPNEHAUKYISIPHOCTH JBYX IUIOCKOCTEH.
Teopema o TpEX NepHeHAUKYIApaX.

MHororpaHHuKu

[lonsiTHE MHOTOrpaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOIPDAHHUKA, BBIMYKJIbIE U
HEBBIITYKJIBIE MHOTOTPAaHHUKH; pa3BEPTKAa MHororpaHHuka. [lpusma: N-yroiapHas npusMma;
IpaHU ¥ OCHOBAHMS MPU3MBI; MPsAMasi U HAKJIOHHAS MPU3MbI; OOKOBAsl U MOJIHAS TOBEPXHOCTh
npu3Mbl. [lapamienenunen, npsAMOYToOJbHBIN MTApAIUICNEIUNE U €ro cBorcTRa. [Iupamuaa: n-
yrojibHasi MUpamMuja, TPaHU M OCHOBAHHME MUPAMUIbI, OOKOBas W TOJHAs TMOBEPXHOCTH
NUpaMUJbl; MOpaBUWIbHAA W YyCEUYEHHAs NUpaMuja. OJIEMEHTbl NPU3Mbl U MUPAMUJBI.
[IpaBusibHBIE MHOTOTPAHHUKU: MTOHSATHUE MPABWJIBHOTO MHOTOTPAHHUKA; MPaBUJIbHAS MTpU3Ma
Y IIpaBUJIbHAS MUPAMU/IA; IPABUIIbHAS TPEYTOJIbHAS TUPaMUa U MPABWIBHBIN TETPasap; KyO.
[IpeacraBieHne O MpaBUIIbHBIX MHOIMOTPAHHHUKAX: OKTA3JIP, AoAEeKa’Ap U ukocasap. CeyeHus
MPU3MBI U IUPAMUJBI.

CummMmeTrpusi B IPOCTPAHCTBE: CUMMETPHUSI OTHOCUTENIBHO TOYKH, MPSMOMU, MIOCKOCTH.
DNeMEeHTbl CHMMETPHUU B MUPAMHIAX, NTapajuiesienuneaax, NpaBuibHbIX MHOTOTPAaHHHUKAX.

Brranciienne 31eMeHTOB MHOTOTPAHHUKOB: p&0pa, nuaroHand, yrisl. [Lnomans 60koBo
MMOBEPXHOCTU Y TMOJHOW MOBEPXHOCTH MPSAMOM MPHU3MBI, IUIONIAb OCHOBAaHHM, T€OpEMa O
OOKOBOMW MOBEPXHOCTH TPsiIMOU Tpu3Mbl. [Inomans 00KOBOW MOBEPXHOCTH W MOBEPXHOCTHU
MPaBWIHLHONW MHUPAMUJIBI, TEOpPEMa O IUIOMAaN yceu€HHON mupamuabl. [loHstue o6 oObEMe.
O0BEM nUpaMuibl, TPU3MBL.

[TogoOnble Tena B mpoctpaHcTBe. COOTHOIICHUS MEXIY IUIOMIA/SIMU MTOBEPXHOCTEH,
o0béMamu MOAOOHBIX TEll.



11 KVIACC

TeJia BpalueHus

[unuHapuyeckass MOBEPXHOCTh, 00pa3ylollye IMWIMHAPUYECKON MOBEPXHOCTH, OCh
HAJTUHIPUYECKON MoBepXHOCTH. [ [MauHap: ocHOBaHMs U OOKOBasi TOBEPXHOCTH, 00pa3yroias
1 OCh; TIJIOIIA/1b OOKOBOM M MOJHON MOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yroliue KOHHMYECKON MOBEPXHOCTH, OCh U BEPIIMHA
KOHMUYECKON moBepxHocTH. KOHyC: OCHOBaHME U BEpIlMHA, 00pa3yiollas U OCh; IIOMIATb
OOKOBOU U TOJIHOM MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yroliue U BhICOTa; OCHOBAHUS U
OOKOBasi IOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, TUaMmeTp; IUIOmaab MoBepXHOCTU chepbl. BizanmHuoe
pacnojiokeHue cepbl ¥ IIOCKOCTH; KacaTelbHas MJI0CKOCTh K cdepe; Tonaab cQepsol.

N3o0paxenue Ten BpailieHus Ha TUIOCKOCTHU. Pa3BépTka MIMHApPA U KOHYCA.

KomOunaruu Ten BpaiieHus: 1 MHOTOTPAaHHUKOB. MHOTOTpaHHHK, OMHMCAHHBIN OKOJIO
ctepsr; chepa, BircaHHAss B MHOTOT'PAaHHUK, WIIA TEJIO BpPAICHUSI.

[Tonsitue 06 o00BEMe. OcHOBHBIE CcBOMCTBa 00BEMOB Tei. Teopema 00 00BEME
IPSAMOYTOJIBLHOTO Tapajuienenurnena u cienctsus u3 He€. O0béM nunuHapa, kKonyca. O0bEM
nrapa v miomaab cepsl.

[lono6ubie Tena B mpocTpaHcTBE. COOTHOLICHUS MEXIY IUIOIMIAISIMH TMOBEPXHOCTEH,
00BpéMaMH ITOJO0HBIX TE.

Ceuennss umnuHApa (mapawielbHO W NEPHEHAUKYISIPHO OCH), CEUYEHHUS KOHyca
(mapasuienbHOE OCHOBAHUIO M MPOXOSIIEee Yepe3 BEPIINHY), CEUSHHUSI 1Iapa.

BekTopbl 1 KOOPAMHATHI B POCTPAHCTBE

Bektop Ha miockocth W B mpocTpaHcTBe. CIOKEHHE W BBIYMTAHUE BEKTOPOB.
YMHOXkEHHE BEKTOpa Ha 4ucio. Pas3ioxkeHrne BEKTopa 1o TpéM HEKOMILIAHAPHBIM BEKTOPAM.
[IpaBwiio mapamnenenunena. Pemenue 3anay, CBSI3aHHBIX C IPUMEHEHUEM MIPABUI IEHCTBUMN
¢ BekTopamu. [IpsmoyrosbHas cuctemMa KOOpJAMHAT B mpocTpaHcTBe. KoopauHaTel BeKTOpa.
[IpocTeiimme 3aaun B KOOpAMHATAX. YTOJI MEXIy BekTopamu. CKalsipHOE MPOU3BEICHUE
BEKTOPOB. BblunciieHne yrioB MexXay NPSMbIMU U TIOCKOCTAMU. KoOpAMHATHO-BEKTOPHBII
METOJ] TP PEIICHUN T€OMETPUUECKUX 3a]1ay.

IINIAHUPYEMBIE PE3YJIBTATHBI
JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3yNbTaThl OCBOEHHUS MPOrpaMMbl yuyeOHOro mpeamera «MaTtemaTtuka»
XapaKkTePU3YIOTCSA:



I'paxxnanckoe BociMTaHue:

c(hOpPMUPOBAHHOCTHIO TpakAAHCKOW TO3UIIMU OOydYarolIerocss Kak aKTHUBHOTO U
OTBETCTBEHHOTO UJIEHAa POCCHUUCKOTO OOIIEeCTBA, MPEACTaBICHUEM O MAaTEeMAaTHYECKUX
OCHOBaxX (PYHKIMOHMPOBAHUS PA3TUYHBIX CTPYKTYp, SIBICHUN, MPOILEAYp TPa’kJIaHCKOTO
oOmiecTBa (BBIOOPHI, OMNPOCHI W TMp.), YMEHHEM B3aUMOJCHCTBOBATh C COIMATBHBIMU
WHCTUTYTaMH B COOTBETCTBHUH C UX (PYHKIMSIMU U HA3HAUYCHUEM.

IlaTpuoTuyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUHCKOM TPa’KJaHCKOM HUJIEHTUYHOCTH, VYBAXKEHHUS K
IPOIIJIOMY ¥ HACTOSIIIEMY POCCUMCKOM MAaTeMaTUKH, IICHHOCTHBIM OTHOIIEHHUEM K
JOCTH)KCHUSIM POCCUUCKUX MaTEeMaTUKOB W POCCHUMCKOM MaTeMaTHYeCKOW IIKOJbI, K
UCIIOJIb30BAHUIO ATUX JOCTHIKEHUHN B IPYTUX HayKaX, TEXHOJIOTUAX, chepax YKOHOMHUKHU.

JIyXOBHO-HPaBCTBEHHOT'0 BOCITUTAHMSI:

OCO3HAHHUEM JYXOBHBIX IIEHHOCTEH POCCHMCKOro Hapoja; chOpMUPOBAHHOCTHIO
HPaBCTBEHHOTO CO3HAHMS, DJTHYECKOTO TIOBEJICHMS, CBS3aHHOTO C TMPaKTUUYECKUM
IPUMEHEHHEM JOCTH)KCHUN HAYKH U JIEATEIIbHOCThIO YYEHOT0; OCO3HAHUEM JIMYHOTO BKJIAa
B ITIOCTPOCHHUE YCTOMUHUBOTO OYIYIIETO.

JcTeTHYeCKOe BOCIIUTAHME:

ACTETUYECKUM  OTHOIIEHHEM K MHPY, BKIIOYAas OCTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/lay, pEUIEHUH, PaCCYKIECHUU; BOCIPUUMYHBOCTBIO K
MaTEMaTUYECKUM acCIeKTaM Pa3INYyHbIX BUJIOB UCKYCCTBA.

DusuyecKoe BOCIMTAHKE:

c(hOpPMHUPOBAHHOCTHIO YMEHHUS NPHUMEHSITh MaTeMaTHYECKHE 3HaHUS B HMHTEpecax
3I0pOBOTO U 0e30macHoro o0pasa »U3HU, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 310POBBIO
(3mopoBO€ NMUTaHKE, COATAHCUPOBAHHBIN PEKUM 3aHATUN U OTIBIXA, pETYyIsipHas husndeckas
aKTUBHOCTbH);  ()U3MYECKOTO  COBEPIICHCTBOBAHMS, TPU  3AHATUSAX  CIOPTUBHO-
037I0POBUTENBHON JEATEIHLHOCTHIO.

Tpynosoe BocnuTaHue:

TOTOBHOCTBIO K TPY/y, OCO3HAHUEM I[EHHOCTH TPYJIOJIOOWS; HHTEPECOM K Pa3INdIHbIM
cdhepam npodeccuoHANTBHON IeITeTbHOCTH, CBI3aHHBIM C MATEMATUKOM U €€ MPUITOKEHUSIMH,
YMEHHEM COBEpIIaTh OCO3HAHHBIM BbIOOp Oynymiedl mnpodeccnrt W peann30BHIBATH
COOCTBEHHBIC >KM3HEHHBIC IUIAHBI; TOTOBHOCTHIO M CIIOCOOHOCTBHIO K MAaTEeMaTHUYECKOMY
00pa30BaHUIO M CAaMOOOPA30BAHHIO HA TIPOTSHKEHUHU BCEH KU3HU; TOTOBHOCTHIO K AKTUBHOMY
YYACTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMaTUUECKON HAallpaBIIEHHOCTH.

JKO0JI0rH4ecKoe BOCIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO IKOJOTHUUECKON KYJIbTYpbhl, TOHUMAHUEM BIIUSHHS COIMAJIBHO-
SKOHOMUYECKUX MPOLIECCOB Ha COCTOSHHE MPUPOJHON U COIMATIBHON Cpelibl, OCO3HAHUEM
TJI00AIBHOTO  XapaKTepa JKOJOTHYECKUX TPOOJIeM; OpHEeHTAaIlMell Ha NPUMEHEHUE
MaTeMaTU4eCKUX 3HaHUM JUIsl pelIeHUs 3a/1a4 B 00JIaCTH OKPYKaIOIIeH cpebl, INIAaHUPOBAHUS
MOCTYNKOB U OLIEHKU WX BO3MOKHBIX MOCJIEACTBUMN JIJIsl OKPYKAIOLIEH CPEIbI.



ILleHHOCTH HAYYHOI' O MO3HAHMSA:

c(OpPMHPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs HAYKHM M OOLIECTBEHHOW MPAKTHUKW, MOHUMAaHUEM MaTEMaTUYECKOM HAyKH Kak
chepbl 4YETOBEUECKOW NEATENbHOCTH, 3TaroB €€ pa3BUTHS W 3HAYMMOCTU JUISl PAa3BUTHUSA
LUMBUJIM3ALMM; OBJIAJICHUEM S3bIKOM MaTEeMaTUKU M MaTEeMaTUYECKOM KyJIbTypod Kak
CPEJICTBOM IMO3HAHMSI MUPA; TOTOBHOCTBIO OCYILIECTBIIATH MPOEKTHYIO U MCCIIEIOBATEIBCKYIO
NEeSATENbHOCTh UHIUBUYAJIBHO U B TPYIIIIE.

METAINPEIMETHBIE PE3YJIBTATBI

MertanpenMeTHble  pe3yJbTaThl  OCBOCHHS  MPOTPAMMbl  y4eOHOTO  MpeaMeTa
«MatemaTuka» XapakKTepU3yIOTCS OBJAJCHUEM YHUBEPCAJIbHBIMU HO3ZHABAMETbHBIMU
OelcmeusiMy,  YHUBEPCAIbHLIMU — KOMMYHUKAMUBHbIMU — OeLiCMBUAMU,  YHUBEPCATbHbIMU
pe2yIAMUSHbIMU OeUCEUAMU.

1) Vuusepcanvuvie noznasamenvuvle Oeiicmesus, obecnevusarom Gopmuposanue
0a306bIX KOSHUMUBHLIX NPOYeCcco8 0OYYawuxcsi (oceoenue Memooo8 NO3HAHUSA
OKpyJHcaowe20 mMupa; NnpuUMeHeHue Jo2UYeCKUX, UCC1e008amenbCKux onepayull, ymeHull
pabomams ¢ unghopmayuet).

ba3oBble jornueckue AeMcTBUA:

e BBIBIATH M XapaKTEPU30BaTh CYIIECTBEHHbIE TPU3HAKA MATEMATHUYECKUX OOBEKTOB,
MNOHSITUM, OTHOIICHUNA MEXIYy MOHATUAMH; GOPMYIHPOBATH OMPENETICHUS TTOHITHIA;
yCTaHABIMBATh CYIIECTBEHHBIM TpPHU3HAK KiIacCU(PUKAIMK, OCHOBAHMS IS
0000111eHNs U CPAaBHEHUS, KPUTEPUH MPOBOJUMOTO aHAIN3A;

e BOCIPUHUMATh, HOPMYITUPOBATH U IPEOOPA3OBHIBATh CYKICHUS: YTBEPAUTEIbHBIC U
OTpUIATEIbHBIC, EAUHUYHBIC, YACTHBIC U OOIIUE; YCIOBHBIC,

e BBISBIATh MAaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aWMOCBSI3M M MPOTUBOPEUYUS B
dakTax, MaHHBIX, HAOJIOJEHUSX W YTBEPXKICHUAX; MpeasiaraTh KpPUTEPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U NMMPOTUBOPECUHI;

e JIeNIaTh BBIBOJBI C UCMOJIb30BAHUEM 3aKOHOB JIOTUKH, IEAYKTUBHBIX U UHAYKTHUBHBIX
YMO3aKJIFOUYECHUH, YMO3aKIIOUYECHUH 110 aHAJIOTHH;

e TMPOBOAUTH CAaMOCTOSITEIbHO JIOKA3aTelIbCTBA MATEMAaTHUYECKUX YTBEPKICHUI
(OpsiMble U OT MPOTHBHOTO), BHICTPAUBATh apryMEHTALUIO, MPUBOJUTH MIPUMEPHI U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYKJICHUS U BHIBO/IBI;

e BBIOMpATH croco0 pemieHus ydeOHOW 3amauu (CpaBHHMBATh HECKOJIBKO BapHUaHTOB
pelieHus, BIOupaTh Hanbosee MOAXOASIIINN ¢ YUETOM CaMOCTOSITEILHO BbIJIEIEHHBIX
KPUTEPUEB).

ba3oBble ucciaenoBaTe/ibCKie AeiCTBUSA:

e HCIOJIb30BaTh BOMPOCHI KaK HCCIEIOBATEIbCKANW  HHCTPYMEHT  IO3HAHMS;
dbopmMynupoBaTh BOIIPOCHI, bukcupyroiue IIPOTUBOPEUHE, npoOuemy,



yCTaHaBJIMBATh UCKOMOE U JaHHOE, POPMHUPOBATH TUIIOTE3Y, APIYMEHTUPOBAThH CBOIO
MO3UIINI0, MHCHHUE;

MPOBOJIUTh CAMOCTOSITENILHO CIJIAHUPOBAHHBIM HSKCIEPUMEHT, HCCIEI0OBaHUE IO
YCTaHOBJIEHHIO OCOOEHHOCTEM MaTeMaTHYeCKOro OOBEKTa, SBJIEHUS, Ipolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKIy 00BEKTaMU, SBICHUSIMHU, MPOIECCAMU;
CaMOCTOSITEIbHO ~ (pOopMyJUpOBaTh OOOOIIEHHS W BBIBOJABI IO pe3yjibTaTaM
MPOBEAEHHOTO HAOIIOCHN S, UCCIIEAOBAHUS, OLICHUBAThH IOCTOBEPHOCTD MOJIYYEHHBIX
PEe3yIAbTAaTOB, BHIBOJIOB U 000OIICHMUI;

MPOTHO3UPOBATH  BO3MOXXHOE  pa3BUTHUE TMpoIecca, a TakkKe  BBIJBUraTh
MPEANOJIOKEHUS O €r0 PAa3BUTUU B HOBBIX YCIIOBUSIX.

Pab6ora ¢ undgopmanmeii:

2)

BBISIBJIATH Ae(PUIUTH HHPOPMALIUU, JAHHBIX, HEOOXOIUMBIX JIJISi OTBETA Ha BOMPOC U
IUTSL PELLIEHUS 3a/1a4K;
BbIOMpaTh HMHQPOpPMAILMIO M3 MCTOYHUKOB PpA3JIMYHBIX THUIIOB, aHAJIU3UPOBATH,
CUCTEMaTU3UPOBATh U UHTEPIPETUPOBATH UH(POPMAIIUIO Pa3TUYHBIX BUAOB U (popm
PEACTaBICHUS;
CTPYKTYpUpOBaTh HWHGOPMAIMIO, TMPEACTaBIATh €€ B pa3iuuHbIX (opmax,
WLUTIOCTPUPOBATH IpadUyeCcKu;
OLIEHUBATh HaAEXKHOCTh HH(OPMALUU IO CaMOCTOSITENBHO CHOPMYIUPOBAHHBIM
KPUTEPUSIM.

Yuusepcanvnuie KOMMYHUKAMUGHDbIE Oeticmaus, obecneuusaiom

choOpMUPOBAHHOCMbB COYUANBHBIX HABLIKOE 00YYUAIOUJUXCAL.
OO01menue:

BOCTIPUHUMATH U (OPMYIUPOBATH CYXKICHUS B COOTBETCTBHH C YCIIOBUSIMH U IIEISIMHU
OOIICHHS;, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3PEHHS B YCTHBIX H
NUCHBMEHHBIX ~ TEKCTaX, [JaBaTh IMOSCHCHHWS TI0 XOJYy pCIICHUs 3a/auw,
KOMMEHTHPOBATH IMOJTYICHHBIN Pe3yibTarT;

B XoJe OOCYXIEHHS 3aJaBaTh BOMPOCHI IO CYIIECTBY OOCYXKIaeMON TEMBI,
poOJIeMBbI, pEIIaeMOii 3a/1auu, BEICKAa3bIBATh UJICH, HAIICJICHHBIC HA MIOUCK PEIICHUS;
COTIOCTABIISITh CBOM CYXKACHHS C CYXKICHUSIMH JIPYTUX YYaCTHUKOB JIHAJIOTa,
OOHapy>XHMBaTh pa3IW4M€ U CXOACTBO TO3MIMH; B KOPpeKTHOW (opme
dbopMynHpoBaTH Pa3HOTIIACHS, CBOM BO3PAKEHUS;

MPEICTABIIATH PE3yAbTAThI PEIICHUS 33]Ja4H, SKCIIEPUMEHTA, NCCIICIOBAHUS, IPOCKTA;
CaMOCTOSITETILHO BBIOMPATh (hOpMAT BHICTYIUICHUS C y4ETOM 3a/ad MPE3CHTANNHA U
0COOEHHOCTEH ayJUTOPHH.

CoTpyaHu4ecTBo:

MMOHUMATh U MCIOJIb30BaTh NMPEUMYIIECTBA KOMAaHIHOW U WHJIUBUAYaJIbHOU PadOTHI
MpU pEUIeHUH Y4YeOHBIX 3aJad; MPUHUMATH 1eJib COBMECTHOM JEeATEeNbHOCTH,
[JIAHUPOBATh OPraHU3AlUI0 COBMECTHOM paboThl, pacnpenensTh BUIbI padoT,



JIOTOBApUBAThCSA, OOCYXKJaTh MPOIECC U pe3yiabTaT padoThl; 00001aTh MHEHUS
HECKOJIbKHX JIIOJICH;

y4acTBOBaTh B TPYNNOBBIX (QopMax paboTbl (00CyXkaAeHUs, OOMEH MHEHHH,
«MO3TOBbIE LITYPMBI» U UHBIE); BBIOJHIATH CBOIO YAaCTh padOThl U KOOPAHUHHPOBATH
CBOM JIEUCTBHS C IPYTUMU WIEHaMH KOMAaH/Ibl; OIIEHUBATh KaY€CTBO CBOETO BKJIaJa B
o0  OPOAYKT MO  KpUTepusM,  CHOPMYIMPOBAHHBIM  YYaCTHUKaAMHU
B3aUMOJICCTBUS.

3)  Vuusepcanvuvie pezyniamuenvie Oeticmsus, obecneuusarom  GopmuposaHue

CMBICTIOBBIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHU.
Camoopranusanus:

COCTaBJIATH IJIaH, AITOPUTM PEIICHUS 3aJ]a4H, BHIOUPATH CIIOCO0 PEIICHHS C YUETOM
UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTUPOBATh U
KOPPEKTHPOBATh BAPUAHTHI pEUICHUH C Y4ETOM HOBOM MHGOpPMAIIIH.

CaMOKOHTPOJIb:

BJIAJICTh HABBIKAMH IT103HABATEIbHONW pedIeKCUM KaK OCO3HAHUS COBEPIIAEMBIX
JEUCTBUM W MBICIMTEIBHBIX TPOIIECCOB, UX PE3YyJIbTAaTOB; BIAJAETh CIOCOOAMU
CaMOIPOBEPKH, CAMOKOHTPOJISI Mpollecca U pe3ysibTara PelIeHUsT MaTeMAaTHYECKOM
3a7a4u;

IPEABUIETh TPYAHOCTH, KOTOPHIE MOT'YT BOZHUKHYTh IIPU PELIEHUH 3a/1a4H, BHOCUTH
KOPPEKTHBBI B IEITEILHOCTh HA OCHOBE HOBBIX 00CTOSITEIBCTB, JaHHBIX, HAICHHBIX
OLIMOOK, BBISIBJICHHBIX TPYAHOCTEH;

OLICHMBATh COOTBETCTBUE pe3yJbTaTa WEIH U YCIOBUSM, OOBACHATH MPUYUHBI
JOCTIKEHUSI WIM HEJOCTIKEHUS PE3yNIbTaTOB JCSITEIbHOCTU, HAXOAHUTHh OIIMOKY,
JaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI

10 KIJIACC

OnepupoBaTh MOHATUAMU: TOUKA, IIPsMas, IIIOCKOCTh.

[IprMeHATh aKCUOMBI CTEPEOMETPUM U  CJICJACTBUS M3 HUX TMPU PEHICHUU
reOMeTPUUYECKUX 3ajay.

OnepupoBaTh TOHATUSAMU: TMAPAJICTBHOCTh M NEPHEHAUKYISIPHOCTh MPSIMBIX H
TIOCKOCTEM.

KnaccuduunpoBaTs B3aMHOE pacMoOIOKEHUE MPSAMBIX U TUIOCKOCTEH B MTPOCTPAHCTBE.

OnepupoBaTh TMOHATHUAMHU: JBYTPAHHBIM yroj, TpaHU ABYIPAHHOIO Yyrjia, pedopo
JIBYTPaHHOTO yTJIa; JIMHEHHBIM YroJa ABYTPAaHHOIO yTia; rpajJycHas Mepa ABYTPaHHOIO yrija.

OnepupoBaTh MOHATUSIMU: MHOTOTPAHHUK, BBITYKJIBIM M HEBBIYKIIBIA MHOTOTPAHHUK,
3JIEMEHTHI MHOTOTPAHHUKA, TPABHIILHBI MHOTOI'PaHHUK.



Pacno3naBaTh OCHOBHBIE BUJIbl MHOTOTPAHHUKOB (MUpaMKa; pU3Ma, IPsIMOYTOIbHbIN
napajuienenunesn, Kyo).

KnaccupunupoBath MHOTOrpaHHUKH, BbIOMpass OCHOBaHUS IS KjaccUuUKaiuu
(BBIMYKJIbIE W HEBBIMYKJIbIE MHOTOTPAHHHUKHU, MPaBUJIbHBIE MHOTOIPAaHHUKH; TMPSMBIE U
HAKJIOHHBIE MTPU3MBbI, TapAJIJICICIUIIEIbI).

OnepupoBaTh MOHATUSMU: CEKYIAs JIOCKOCTh, CEYEHNE MHOTOI'PAHHUKOB.

OOBICHATH NPUHLIMIBI TOCTPOEHUSI CEYEHUH, UCTIOJIBb3YS METO/, CJIEIOB.

Crtpouthb ceueHuss MHOTOIPAaHHUKOB METOJIOM CJI€JIOB, BBIMOIHATH (BBIHOCHBIE) IJIOCKUE
YepTeX U U3 PUCYHKOB MPOCTHIX 00BbEMHBIX (QUTYD: BUJ CBEPXY, COOKY, CHU3Y.

Pemate 3amaum Ha HaAXO0XJACHHE TE€OMETPUUECKHX BEJIMYMH MO o0pasluaMm WId
aAropuT™MaM, MPUMEHSISI U3BECTHBIC AHAIMTHYECKUE METOJbI MPU PEIICHUU CTaHAapPTHBIX
MaTeMaTHYEeCKUX 3a7a4 Ha BBIYMCIICHUE PACCTOSHHUN MEXIY JBYMsI TOYKaMH, OT TOYKHU JO
IPSIMOM, OT TOYKHU JI0 TIIOCKOCTH, MEKY CKPEIIUBAOIIUMUCS MPSIMBIMHU.

Pemate 3amaum Ha HaAXO0XKJACHHE TE€OMETPUUECKHMX BEJIMYMH IO 00pas3lam WiIH
alropuTMaM, MPUMEHSISI M3BECTHBIC AHAIMTHYECKUE METOJbI MPU PEIICHUU CTaHAapPTHBIX
MaTEeMaTHYECKUX 3aJ1a4 Ha BRIYUCIICHUE YTJIOB MEXKY CKPEITUBAIOITUMUCS TPSIMBIMU, MEXKTY
IPSIMOM U MJIOCKOCTBIO, MEXTY TUIOCKOCTSMH, IBYTPAHHBIX YTIIOB.

Boeruncnsate 00bEMBI U TIIOIIAIA TTOBEPXHOCTEH MHOTOTPAHHUKOB (MpU3Ma, THpaMu/ia)
C mpUMeHEeHUuEeM (OpMyJ; BBIYUCISATH COOTHOIICHHS MEXAY IUIOMAISIMH TOBEPXHOCTEH,
00BEMaMU MOAOOHBIX MHOTOI'PAHHUKOB.

OnepupoBaTh MOHSATUSMU: CUMMETpPUS B TMPOCTPAHCTBE; IIEHTP, OCh M IUIOCKOCTh
CUMMETPHH; LIEHTP, OCh U TNIOCKOCTH CUMMETPHUH (PUTYPBHI.

N3BnekaTp, mpeoOpa3oBbIBATh U HHTEPIIPETUPOBATH HHPOPMALIUIO O TPOCTPAHCTBEHHBIX
reOMETPUYECKUX PUTYypax, MPEJACTABICHHYIO Ha YePTEKaxX U PUCYHKAX.

[IpumensaTe reoMerpuyeckue (HakThl JUIsl PEIICHUS CTEPEOMETPUYECKUX 3aj]ad,
IPEINOIArauX HECKOJIBKO IIaroB PelieHus, €Clid YCIOBHUS MPUMEHEHHUS 3aJlaHbl B SBHOU
dbopwme.

[IpuMeHsTh MpocTeiline MpOorpaMMHBIE CPEJICTBA U IJIEKTPOHHO-KOMMYHHKAIIMOHHBIE
CUCTEMBI IIPU PELIEHNUN CTEPEOMETPUUECKUX 3a1ad.

[IpuBoauTh TpUMEPHl MATEMATHYECKUX 3aKOHOMEPHOCTEM B NPUPOJEC U KU3HW,
pacrio3HaBaTh MPOSIBIICHHE 3aKOHOB T€OMETPHUH B UCKYCCTBE.

[IpuMeHATh MONyYEHHbIE 3HAHUS HA MPAKTUKE: aHAJIU3UPOBATH PEAIbHBIE CUTYallMU U
MPUMEHSTh W3YYCHHBIE TIOHSATHUA B TMPOILIECCE IMOUCKA pEUIeHUs MaTeMaTH4eCcKd
chopMyTHpOBaHHON MPOOIEMBI, MOJICTUPOBATH PEATbHBIC CUTYAIlMH HA SI3BIKE TEOMETPHH,
HCCJIEI0BATh IOCTPOECHHBIE MOJEIIN C HCIOIb30BAHUEM I€OMETPUUYECKHUX MTOHATUI U TEOPEM,
anmaparta anreOpbl; pelarh MPaKTUYECKUE 3aJaud, CBA3AaHHBIE C HaXO0XKIACHUEM
r€OMETPUUECKUX BETUYUH.

11 KVIACC



OnepupoBaTh  TOHATHSAMHU:  UWIMHAPHUYECKAs  IMOBEPXHOCTb, oOpa3yromue
[WINHIPUYECKON TOBEPXHOCTH; IWIMHIP, KOHHYECKas TIOBEPXHOCTh, OOpasyomune
KOHMYECKOH OBEPXHOCTH, KOHYC; cpeprudecKasi HOBEPXHOCTb.

Pacno3naBath Tena BpaiieHus (HUIMHAP, KOHYC, cdepa U map).

OOBICHATH CLIOCOOBI MOIYUYEHHS TEJl BpALICHUSI.

KnaccupunmpoBats B3auMHOE pacnoyiokeHune chepbl U TIOCKOCTH.

OmneprpoBaTh MOHATUSIMU: IIAPOBOM CETMEHT, OCHOBAaHNE CETMEHTA, BBICOTA CETMEHTA,
IApOBOM CIIOW, OCHOBAHUE IIAPOBOIO CJIOS, BBICOTA IIAPOBOIO CJIOS; IAPOBOM CEKTOP.

Bbraucnsats 00bEMBI U MIJIOMIAAM TIOBEPXHOCTEH TEN BpalleHUs,, FEOMETPUIECKHUX TEl C
npuMeHeHneM GopmyIl.

OnepupoBaTh MOHIATHSIMHU: MHOT'OTPAaHHUK, BIMCAHHBIN B c(epy M ONMUCAHHBIA OKOJIO
cdepsl; chepa, BucaHHasi B MHOTOTPaHHUK WIJIH TEJIO BpaIleHUsI.

BBIYUCIIATE COOTHOMIEHUST MEXKY TUIOIIAISIMU TIOBEPXHOCTEH M 00BhEMaMU MOTO0HBIX
TEJL.

N300pakath u3ydaembie (DUTYpHI OT PYKH U C IMPUMEHCHHEM IPOCTHIX YCPTEKHBIX
UHCTPYMEHTOB.

BbITOJIHATE (BBIHOCHBIC) TUIOCKHE YEPTEKHU U3 PUCYHKOB MPOCTBIX 00BEMHBIX (DUTYD:
BUJI CBEpPXY, COOKY, CHU3Y; CTPOUTH CEUCHHSI TEJ BPAIICHHSI.

W3BnexaTh, MHTEPIPETUPOBATH U MPE0OPa30BbIBATh MHGOPMAIIMIO O MPOCTPAHCTBEHHBIX
reOMETPUYECKUX PUTypax, MPeJACTaBICHHYIO Ha YePTEKaxX U PUCYHKAX.

OnepupoBaTh MOHSATHEM BEKTOP B IPOCTPAHCTBE.

BbInoyiHATh 1EHWCTBUSA CJIOKEHHUS BEKTOPOB, BBIUMTAHUS BEKTOPOB M YMHOXEHUS
BEKTOpa Ha YUCII0, OOBSICHATh, KAKUMH CBOMCTBAMHU OHU 00JIa1alO0T.

[TpumeHsTH TpaBUIIO MApaJJIEIeTUIIeA.

OnepupoBaTh MOHATHSIMH: JIEKAPTOBBI KOOPAUHATHI B TIPOCTPAHCTBE, BEKTOP, MOIYJIb
BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPJIMWHATHI BEKTOPA, YroJl MEXKAY BEKTOpPaMH, CKaISIPHOE
IPOU3BEICHUE BEKTOPOB, KOJUTMHEAPHBIE U KOMIUTAHAPHBIE BEKTOPHI.

HaxoauTe cyMMy BEKTOPOB U IIPOU3BEICHUE BEKTOPA HA YUCIIO0, YTOJ MEXKy BEKTOpaMH,
CKaJIsipHOE MPOU3BEJICHUE, PACKIIAIBIBATH BEKTOP IO IBYM HEKOJUIMHEAPHBIM BEKTOPAM.

3a/maBath MJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CHCTEME KOOPAMHAT.

[IpumensaTy TeoMerpudeckue (HakThl JUIsl PEHICHUS CTEPEOMETPUUYECKUX 3ajad,
MIPEATOIaraloInX HECKOJIBKO IaroB PeIIeHus, €CJIM YCIOBUS MPUMEHEHHUS 3a/I1aHbl B SBHOU
dbopwme.

Pemartes mpocTeiiimme TeoMeTpUYEeCKHME 3aJayd  Ha TPUMEHEHHE BEKTOPHO-
KOOPAMHATHOTO METOJA.

Pemate 3amaum Ha J0Ka3aTEIBCTBO MATEMATHUYECKHX OTHONICHWH W HAXOXICHUE
T€OMETPUIECKUX BEIMYWH 110 00pa3iaM Uitk airOpUTMaM, IPUMEHSISI H3BECTHBIE METOBI TIPH
PEIICHUH CTaHIaPTHBIX MATEMaTHICCKUX 3a71ad.



[IpuMeHsTH TIpOCTEiilIne MPOrpaMMHBIE CPEJICTBA U IJIEKTPOHHO-KOMMYHHKAIIMOHHBIE
CUCTEMBI TIPU PEIICHUU CTEPEOMETPUUECKUX 3a/1au.

[IpuBoauTh TpUMEpPHl MaTEMATHYECKUX 3aKOHOMEPHOCTEM B MPHUPOJIE U >KU3HH,
pacrio3HaBaTh MPOSIBIICHUE 3aKOHOB T€OMETPHUH B UCKYCCTBE.

[IpuMeHsTh TTOTyYeHHBIC 3HAHUS HA MPAKTUKE: aHATU3UPOBAThH PEAIbHBIC CUTYallMu U
MPUMEHSITh U3YUYCHHBIC TIOHATHUS B TpPOLECCe TOMCKA PEIICHUS MaTeMaTHYeCKU
chopMyIUpOBaHHOUN TTPOOJIEMBbI, MOJIETUPOBATh PEAIbHBIC CUTYaIluU Ha SI3bIKE T€OMETPUH,
HCCIIeIOBATh MOCTPOSHHBIE MOJICTU C UCTIOIb30BaHUEM T€OMETPUUECKUX TTOHSITUH U TEOPEM,
ammaparta anreOpbl; pemarh MPaKTUYECKHE 3aJaud, CBSA3aHHbIE C HaXOXKJACHUEM
r€OMETPUUECKUX BEJIUYHH.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (undposbie)
Kourpoububie | IIpakTuyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsbl
1 BBenenne B ctepeoMeTpuio 10
5 [IpsimbIe ¥ IIOCKOCTH B IPOCTPAHCTBE. 12 1
[TapanienbHOCTh NPSAMBIX U TIOCKOCTEN
3 [lepnieHIUKyYIAPHOCTD MPSAMBIX U 12
IIJIOCKOCTEMN
4 Yrusl MeXy IPAMBIMHU U TUIOCKOCTSIMHU 10 1
5 MHororpaHHuKH 11 1
6 O06BEMBI MHOTOTPAaHHUKOB 9 1
7 [ToBTOpEHME: CEUCHMS, PACCTOSHUS U YTJIIbI 4 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0




11 KVIACC

KonuuyectBo 4yacos DJIEeKTPOHHbIE
HaumeHnoBanmue pa3esioB U TeM uu¢poBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Tena Bpaiienus 12
OO6bEMBI TEN 5) 1
BekTopsl 1 KOOpIMHATEI B IPOCTPAHCTBE 10 1
4 [ToBTOpEeHue, 0600IICHNE, 7 1
cucTeMaTu3anus 3HaHUM
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0




IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTHYeckue
padoThbI

Jara
H3yUYeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchbl

OcCHOBHBIE TIOHATHS CTEPEOMETPHUU:
TOYKa, MpsiMasi, INIOCKOCTb,
npocTtpaHcTBo. [IpaBuiia n3o0paxeHus Ha
PHUCYHKaX: N300pakeHUs IJI0CKOCTEH,
napajuieNbHbIX IPSIMBIX (OTPE3KOB),
CepeIMHBl OTpe3Ka

IlousTus: MEPECCKAOINUECHA IIIIOCKOCTH,
nepeceKarommecs npsamMas U MI1I0CKOCTb

IlousTus: MEPECCKAOINECHA IIIIOCKOCTH,
nepeceKaronmecs npsamMas U MI1I0CKOCTb

3HaKOMCTBO C MHOT'OI'paHHUKAaMU,
I/I306pa}K€HI/IC MHOTOI'PaHHHUKOB Ha
PUCYHKAX, Ha IIPOCKIMOHHBIX YEPTEKAX

Havanehbie cBenenus o kyoe u
nUpamMue, uX pa3BEPTKU U MOJIETIH.
CeueHusi MHOTOTPAaHHUKOB

HauanbHble cBefieHHs 0 KyOe U
NUpaMHzIe, UX Pa3BEPTKU U MOJEIIH.
CeueHnst MHOTOTPAaHHHUKOB




TTonsaTre 00 aKCUOMATUYECKOM
MMOCTPOCHUH CTEPEOMETPUH: AKCUOMBI
CTCPEOMETPHUH U CIEACTBHS U3 HAX

TTonsaTue 00 aKCHOMATUYECKOM
MTOCTPOCHHUH CTEPEOMETPHHU: AKCHOMBI
CTCPEOMETPHUH U CIEACTBHS U3 HAX

TTousttiie 00 akCMOMATHYECKOM
MMOCTPOCHUH CTEPEOMETPHH: AaKCUOMBI
CTEPEOMETPUHU U CIEACTBUS U3 HUX

10

TTousttiie 00 aKCMOMATHYECKOM
MTOCTPOCHUH CTEPEOMETPHH: AaKCHOMBI
CTEPEOMETPUH U CIIEACTBUS U3 HUX

11

B3anMHOe pacnosiokeHue npsiMbIX B
IIPOCTPAHCTBE: NEpeceKaroIuecs,
napajJiesIbHble U CKPEIIUBAIOLINECs
psIMbIE

12

[TapannenbHOCTh NPSMBIX U TJIOCKOCTEN
B IIPOCTPAHCTBE: MapaljIe/IbHbIC MPSMBbIC
B IIPOCTPAHCTBE; MapaIeIbHOCTh TPEX
MIPSIMBIX

13

HapaJ'IJ'IeJ'IBHOCTB IIPAMBIX U IUIOCKOCTEH
B ITPOCTPAHCTBE: HapaJ'IJIeJ'IBHOCTB
HpHMOﬁ H IINIOCKOCTH

14

Vsl ¢ COHaIIPpaBJICHHBIMU CTOPOHaAMU

15

Yroa Mex Iy IpsMbIMU B IPOCTPAaHCTBE

16

Yroa Mex Iy IpsMbIMU B IPOCTPAaHCTBE

17

[TapannenbHOCTh IIIOCKOCTEH:
NapajuleNIbHbIE MIIOCKOCTU




18

CpoiicTBa NapayuIeabHbIX INIOCKOCTEN

[Ipocreiinye npocTpaHCTBEHHbBIE

19 (GuTyphl Ha TUIOCKOCTH: TETPAdP, KYO,
napajuiesienunes

20 [TocTpoenue ceucHwmii

21 [TocTpoenue ceuenuit
KonTponsnas pabora no teme "IIpsimbie

22 Y TIJIOCKOCTH B TIPOCTPAHCTRBE.
[TapanienbHOCTb NPSAMBIX U IJIOCKOCTER"
[lepneHMKyYISIPHOCTD NPAMOU 1

23 TUTOCKOCTH: TIEPIICHIUKYIISIPHBIC TIPSIMbIE
B IIPOCTPAHCTBE

24 [IpsiMble mapayenbHbIe U
NEPIECHIUKYIIAPHBIE K INIOCKOCTH

o5 [Ipsimbie mapanienbHbIe U
NEPIECHIUKYIIPHBIE K INIOCKOCTH

26 [Ipu3Hak nepneHIuKyJIIPHOCTH MPSIMOU
U IUIOCKOCTH

97 [Ipu3Hak NepneHIuKyJIIPHOCTH MPSIMOU
U IUIOCKOCTH

08 Teopema o npsAMON NepHEeHAUKYISIPHON
IIJIOCKOCTH

29 Teopema o npsAMON NEpHIEHAUKYISIPHON
IIJIOCKOCTH

30 Teopema 0 psAMO¥ NEPIIEHIUKYIIAPHON

IIJIOCKOCTH




31

[lepneniuKynsp 1 HAKJIOHHBIE:
paccTosiHue OT TOYKHU J0 INIOCKOCTH,
paccTosHUE OT MPSMOU JI0 INIOCKOCTH

32

[lepneHauKyIsip U HAKJIOHHBIE:
paccTosiHuE OT TOYKHU J0 INIOCKOCTH,
paccTosHUE OT MPSMOM JI0 INIOCKOCTH

33

[lepnieHauKyIsIp U HAKJIOHHBIE:
paccTosiHUE OT TOYKHU J0 INIOCKOCTH,
paccTosIHUE OT MPSIMOM JI0 INIOCKOCTH

34

[lepnieHauKyIsIp ¥ HAKJIOHHBIE:
paccTosTHUE OT TOYKH JI0 INTIOCKOCTH,
paccTosiHuE OT MPSIMOM JI0 TNTIOCKOCTH

35

VYTIbl B IPOCTPAHCTBE: YTOJI MEXKIY
MPAMOM U TIIIOCKOCTHIO

36

JIByrpaHHBIN yroJi, TMHEUHBIA YTOJI
JBYTPAHHOTO yIiia

37

JIByrpaHHBIN yroJi, TMHEUHBIA YTOJI
JIBYTPAHHOTO yTiia

38

[leprieHAMKYASIPHOCTD MIIOCKOCTEM:
MIPU3HAK MEePHEHIUKYISIPHOCTU JBYX
IIJIOCKOCTEM

39

[lepnieHIUKYIAPHOCTD MIOCKOCTEH:
MPU3HAK MEePIEHIUKYISIPHOCTU IBYX
IJIOCKOCTEN

40

[lepneHUKyYISIPHOCTD IJIOCKOCTEH:
MIPU3HAK NEPIEHANKYISIPHOCTH ABYX
IJIOCKOCTEN

41

Teopema o Tpéx nmepneHAUKyIApax




42

Teopema o0 TpEX nepHEeHANKYIAPAX

43

Teopema o0 TpEX nepHEHAMKYIIAPAX

44

KonTposnsHast paboTa o Temam
"[lepneH IUKYISIPHOCTD NPSAMBIX U
miockocTel" u "YTIbl MEX Iy IpSIMbIMU
U IUIOCKOCTSIMU"

45

ITonsarue MHOI'OrpadHrkKa, OCHOBHBIC
OJICMCHTBI MHOI'OI'paHHUKA, BBIITYKIIbIC U
HCBBIITYKJIBIC MHOTOT'PAHHUKHU, pa33épTKa
MHOT'OI'paHHHKa

46

[Ipu3ma: N-yronpHas npu3ma; rpaHu U
OCHOBAHUS IPU3MBI; IIpsIMAst U
HaKJIOHHAs! MPU3Mbl; OOKOBas U MOJIHAS
MTOBEPXHOCTbH MTPU3MBI

47

[Tapannenenunen, npsMOyroJbHbII
MapajyieenuIe U ero CBOMCTBa

48

[Mupamupa: N-yronbpHasi mupamMuaa, TpaHu
Y OCHOBaHHUE MUPaMU/Ibl; OOKOBas U
TIOJIHAs TIOBEPXHOCTh MUPAMMU/IBI;
MpaBWJIbHAS U yCeUEHHAS MUPaMUIA

49

[IpaBuIbHBIE MHOTOTPAHHUKU: TIOHSATHE
IIPaBUIILHOI'O MHOTOTPaHHUKA;
IIpaBUJIbHAS IPU3MA U MPaBUIIbHAS
UpaMuUa; IpaBUiIbHAs TPEYrobHast
NUpaMuUa U MPaBUWIBHBINA TETpadp; KyO

50

[IpencraBieHne o MPaBHIbHBIX
MHOTOTPaHHUKAX: OKTadp, NOJCKadIp U
MKOCadIp.




CummeTpusi B TPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEIILHO TOYKH, MIPSAMOW,

o1 IJIOCKOCTHU. DJIEMEHThl CHMMETPUHU B 1
MIpaMuIax, napayuieenune/aax,
MIPaBWJIBHBIX MHOTOTPAaHHUKAX
Brruncienue 31neMeHTOB
52 MHOTOTPaHHUKOB: pE€Opa, AMaroHasu, 1
YTJIBI
[Tnomaas GOKOBOM MOBEPXHOCTU U
53 MTOJTHOW MTOBEPXHOCTH MPSMOM IIPU3MBI, 1
TIJTOTAIb OCHOBAHUHM, TeopeMa 0 OOKOBOM
MTOBEPXHOCTH TIPSIMOU TIPU3MBI
[Tmomaas 60KOBOM MOBEPXHOCTH H
54 MMOBEPXHOCTH MPABWIBHOM MUpaMUBbI, 1
TeopeMa O IJIoMAIu OOKOBOM
MMOBEPXHOCTU YCEYEHHOU MUPAMU/IBI
55 KonTtponsHas padoTa o Teme 1
"MHuororpaHHuku"
56 [Tonsitre 06 06bEME 1
57 O06BEM TMpaMu bl 1
58 O0BEM TUpaMuUIBI 1
59 O0BEM TMpaMuUIBI 1
60 O0BEM TUpaMuUIBI 1
61 OO0BEM MTPU3MBI 1
62 O0BEM npu3MbI 1
63 O06BEM npu3MBbI 1
64 KonTtponpHas padota o Teme "OO0bEMBI 1

MHOTOTPaHHUKOB"




[ToBTOpenue, 06o0IICeHNE
65 cucreMarusanus 3HaHui. [loctpoenue
CE4YCHUI B MHOTOI'PAHHHKE

[ToBTOpenue, 06o0mIeHNE
cucTeMaTu3aIys 3HaHui. Beranciienmne
66 PACCTOSTHUN: MKy IBYMSI TOUKAMU, OT
TOYKH JI0 TIPSIMOM, OT TOYKH JI0
IUIOCKOCTH, MEXIY CKPEIIMBAOIIAMUCS

IIpsAMBbIMHA

67 Hrorosas koHTpoJbHAs paboTa

[ToBTOpenHme, 0600MIIEHNE
cucTeMaTu3anusa 3HaHni. Beramcnenme
68 YIJIOB: MEKTy CKPEIIMBAIOIIMMHUCS
NPAMBIMH, MEKTY IPSIMOM U
IJIOCKOCTBIO, IBYTPAHHBIX YIJIOB, YIJI0OB

MCKIAY MIIOCKOCTAMUA

OBIIEE KOJJMYECTBO YACOB I1O
I[TPOTPAMME

68




11 KVIACC

Ne i/t

Tema ypoka

KoaudecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3yUYeHus

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

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

Bsaumnoe pacnonoxenue chepsl u
IUIOCKOCTH; KacaTelbHas INIOCKOCTh K
cdepe; momaab cheps

Nzobpaxenue chepsl, mapa Ha
mrockoct. CeueHus mapa

[Hunmuaapudeckast TOBEPXHOCTH,
00pa3yromue MHIHHIPUIECKOM
MOBEPXHOCTH, OCh IIMITHMHIPUYCCKON
MOBEPXHOCTH

HunuHap: ocHOBaHMS M OOKOBas
MMOBEPXHOCTh, 00pa3yromas 1 ocCh;
IIoIaas OOKOBOM U ITOJIHON
MMOBEPXHOCTHU

N3o0paxenne nuiIMHIpa Ha TII0CKOCTH.
PazpépTka nmmnnapa. CeyeHus
IUIMHIPA (TJI0OCKOCTHIO, TapauIeIbHOM
WM NIEPIEHIUKYISIPHON OCH
HWIHH]IPA)

Konuueckasi ToBepXHOCTb,
oOpa3ymolire KOHUIeCKOU




IIOBEPXHOCTH, OCh U BEPIIUHA
KOHMYECKOU IIOBEPXHOCTH

Konyc: ocHOBaHue u BepivHa,
oOpa3yrolias U 0Cbh; IUIONaAb OOKOBOH
U NIOJIHOYM ITOBEPXHOCTHU

YceuéHHbIi KOHYC: oOpasyrouue u
BBICOTA, OCHOBAHUS U OoKkoBas
MIOBEPXHOCTH

10

N300pakenue koHyca Ha MIOCKOCTH.
PazBépTra konyca. CeueHust KOHyca
(TUTOCKOCTHIO, MapaIeIbHON
OCHOBAHHIO, ¥ TJIOCKOCTHIO,
MPOXOIA1IeH uepe3 BEPILINHY)

11

KomOunarus Ten BpamieHus u
MHOTOTPaHHUKOB

12

MHOrorpaHHuK, ONMUCAHHBINA OKOJIO
cdepsr; cdepa, BucaHHas B
MHOTOTPaHHUK WX B TEJIO BpalICHUS

13

ITousarue 00 00véme. OCHOBHEIE
CBOMCTBA 00BEMOB TeN

14

O0BEM MIMHIIPA, KOHYCA

15

O6bEM 1mapa u miIomaas cQepsl

16

[TomoOHBIE TENa B MPOCTPAHCTBE.
CooTHOIIEHUS MEXTY IJIOIIASIMU
MOBEPXHOCTEN, 00BEMaMU MOJ0OHBIX
TeN

17

KonTtponpHas padota no temam "Tena
Bpamienus" u "O6beMsbl Ten"




BekTop Ha III0CKOCTH U B

18
MIPOCTPAHCTBE

19 CrnoxeHne ¥ BBIYUTaHHE BEKTOPOB

20 YMHOXEeHHE BEKTOpa Ha YUCIIO
Pasnoxxenne BexkTopa 1o Tpém

21 HEKOMIUTAHApHBIM BeKTOpaM. [IpaBuio
napajuiesienunesa
Pemenne 3amad, CBA3aHHBIX C

22 MIPUMEHEHHEM IpaBHJI JEUCTBUI ¢
BEKTOpaMH
[IpsimoyronpHast cucteMa KOOpIuHaT B

23 npoctpaHcTBe. KoopauHarel BekTopa.
[Ipocreiimue 3a1aun B KOOpAMHATAX

24 Yron mexay Bekropamu. CKasipHOE
MIPOU3BEICHNE BEKTOPOB

o5 Brruncnenue yrioB Mexy NpsIMbIMH U
IJIOCKOCTSIMU

26 KooparHaTHO-BEKTOPHBINM METOT IPU
pELICHUH TeOMETPUUECKUX 3a/1a4
KonTponbnas pabora o teme

27 "BekTopsl 1 KOOpAMHATHI B
npocrpanctae"
[ToBTOpEHUE, 0000IICHNE 1

)8 cuctemarusanus 3HaHuii. OCHOBHbIE
¢burypsl, (hakThl, TEOPEMBI Kypca
TJIAHUMETPU U

29 [ToBTOpEeHue, 0000IIeHNE U

CHCTEeMaTHU3alus 3HaHUH. OcHOBHBIC




¢burypsl, hakThl, TEOPEMBI Kypca
TUTAHUMETPUHI

[ToBTOpEHUe, 0600MIICHNE U

30 cucTeMaTH3alys 3HaHWK. 3a1aun 1
IUTAHUMETPUH ¥ METOJIBI X PEIICHUS
[ToBTOpEHUe, 0600MIICHNE U

31 cHCTEMAaTH3alys 3HaHUH. 3agaun 1
TUIAHUMETPUH ¥ METOJIBI X PEIICHUS
[ToBTOpEeHue, 0600IICHNE U

39 cucremMaTu3anus 3HaHuid. OCHOBHEIC 1
¢burypsl, GhakThl, TEOPEMBI Kypca
CTePEOMETPUH

33 HroroBast KoHTpOJBbHAS paboTa 1

34 [ToBTOpEeHue, 0600IIeHNE 1 1
cUCcTeMAaTU3alys 3HaHUH

OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




YYEBHO-METOANUYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

1. Marematuka: anredpa U Hayajla MAaTEMaTUYECKOTO aHAIN3a, TEOMETPHSL.
I'eometpus, 10-11 knaccwl/ Atanacss JI.C., byty3os B.®., Kagomiues C.b.

U pyrue, AkuroHepHoe obmectso «M3narensctBo «lIpocsemenue»

METOINYECKHUE MATEPHUAJIBI JJISA YUUTEJIA

1. Marematuka: aire0pa U Hayaja MaTEMaTUYECKOTO aHaJu3a, TeOMETPHSI.
I'eomeTpus, 10-11 knaccwl/ Atanacss JI.C., byty3os B.®., Kagomiies C.b.
u apyrue, AxkimonepHoe o0miectBo «M3narenbctBo «IIpocBemeHue.

2. Maremaruka: anreOpa ¥ Hayaja MaTeMaTHYECKOTO aHAIU3a, TeOMETPHSI.
I'eometpus, 11 xknacc/ Cmupnos B.A., CmuproBa .M., Ob1iecTBo C
OTPaHUYEHHON OTBETCTBEHHOCTHIO M3natensckuii neHTp «BEHTAHA-
['PA®»; AkimonepHoe obmectBo «M3matenscTBo «IIpocBemeHue.

3. Maremaruka. ['eometpus / Mepsnsak A.T'., Homuposckwuii JI.A., [Tonsakos
B.M.; non penakimueii [Togonsckoro B.E, O6mecTBo ¢ orpaHun4eHHOM
otBeTcTBeHHOCTHIO M3narensckuii nentp « BEHTAHA-TPA®y;

AxknuonepHoe o0mectBo «M3narensctBo «lIpocBenienue»

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbHI CETU

HUHTEPHET



