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HosicHuTebHASA 3aNMCKA

Pabouas mporpamma yuebnoro kypca «I'eomerpusi» 6azoBoro ypoBHs i oOydaronuxcsi 10 —11 kiaccoB pa3zpaborana Ha ocHoBe denepanbHOTO
roCyJIapCTBEHHOI'O0 00pa30BaTeIbHOrO CTAHJApTa CPEAHEro oOIero oOpa3oBaHHs, C Y4ETOM COBPEMEHHBIX MHPOBBIX TPEeOOBAHUM, MPEABABIIEMBIX K
MaTeMaTHYeCKOMY OOpa30BaHUIO, M TPAAWIUI poccuiickoro oOpa3oBaHus. Peamuzamusi nporpaMMbel 00€ClEUMBAET OBJAJEHUE KIIIOUEBBIMU
KOMITETEHIIMSIMHM, COCTaBIISIOIIMMU OCHOBY JJIsi CaMOpa3BUTUS M HEMPEpPhIBHOTO 00pa3oBaHMs, LEJIOCTHOCTh OOUIEKYIbTYpHOTO, JHYHOCTHOTO H
MO3HABATEIBHOTO Pa3BUTHSI JTMYHOCTH 00YJaIOIIHXCS.

OEJIX U3YUYEHUSA YYEBHOTI'O KYPCA

Baxkxnocth yueOHOro Kypca reoMeTpuy Ha ypOBHE CpellHero obiiero oopa3oBaHus OO0yCIOBJIEHA MPAKTUYECKOW 3HAYMMOCTBIO METalpPEIMETHBIX U
NPEIMETHBIX pPE3YyJIbTaTOB OOYyYeHUS TEOMETPHH B HANpPaBICHUH JUYHOCTHOTO pa3BUTUS oOydaromuxcs, (opMupoBaHus (QYHKIMOHATHHOM
MaTeMaTHYECKOM TPaMOTHOCTH, W3Yy4YEHHs APYTruX y4eOHBIX IUCHMIUIMH. Pa3BuTHE y 00yYaromuXcs NpPaBUIBHBIX TPEICTABICHUH O CYIIHOCTH M
MIPOUCXOXKACHUA TeOMETPUYECKUX aOCTPaKIMil, COOTHOIICHUH PEalbHOI0 M HAEaJbHOTO, XapaKTepe OTPaKeHUsS MaTeMaTH4eCKOW HayKOH sBIEHUH U
MPOIIECCOB PEATBHOTO MHpA, MECTE T€OMETPHH B CHUCTEME HAyK M POJM MaTeMaTHYECKOTO MOJCIMPOBAHWS B HAyYHOM IIO3HAHMHM WU B TIPAKTHKE
crocobcTByeT (OPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHHUS YUAIMXCS, a TaKkKe KA4eCTB MBIIUICHUS, HEOOXOMUMBIX JIsl aJaNnTaldd B COBPEMEHHOM
o01IecTse.

I'eomeTpus aBnsercs oHUM U3 0a30BBIX MPEIMETOB HA YPOBHE CPEAHEr0 00IIero oOpa3oBaHUs, TaK Kak 00eCledrMBacT BO3MOXKHOCTb M3YYEHUS KaK
IMCLIUIUIMH €CTECTBEHHO-HAyYHON HANPaBIEHHOCTH, TaK ¥ TYMaHUTAPHOM.

Jlormdeckoe MblieHHE, (QOpMHUPYyEeMOe IMPH H3YUYEHUU OOYYaIOIIMMHUCS MOHSATHHHBIX OCHOB TE€OMETPUU U IOCTPOCHHMM IIETIOYKH JIOTMYECKUX
YTBEP)KJICHUI B XOJ/I€ PEIICHUS] TEOMETPUYECKHUX 3a/1a4, YMEHHE BBIIBUTATh M OMPOBEPTaTh THUIOTE3bI HETIOCPEACTBEHHO HCIIONB3YIOTCS MPH PEIleHUU
3aJ]a4 €CTeCTBEHHO-HAyYHOTr'0 LIMKJIa, B YACTHOCTH U3 Kypca (PU3UKH.

YMeHrne OpHEeHTHPOBATHCS B NMPOCTPAHCTBE WTPAET CYIIECTBEHHYIO POJIb BO BCEX OONACTSAX AEATENBHOCTH denoBeka. OpHEHTaIusi 4eloBeKa BO
BPEMEHHU U IPOCTPAHCTBE — HEOOXOIMMOE YCIOBUE €r0 COLMAIBLHOIO ObITHS, (OpMa OTpaKEHHs OKPYKAIOIIET0 MHPA, YCIOBHE YCHEIIHOIO MO3HAHUS U
aKTUBHOTO IpeoOpa3zoBaHus JeicTBUTENbHOCTU. OmneprupoBaHME IMPOCTPAHCTBEHHBIMU oOOpa3amMu OOBEIMHSAET pa3Hble BHUIBl Y4eOHOM M TpyJOBOMH
JeSTeNbHOCTH, SBISETCA OJHUM U3 MPO(EeCCHOHAIBHO BaKHBIX Ka4eCTB, TO3TOMY aKTyalbHa 3aja4ya (opMUpOBaHUs y 00yJaOLIMXCsl IPOCTPAHCTBEHHOT'O
MBIIUIEHUS] KaK Pa3HOBUIHOCTH OOpPa3HOTO MBINUICHUST — CYIIECTBEHHOTO KOMITOHEHTA B IIOATOTOBKE K TPAKTHYECKOW NESATETBHOCTH IO MHOTHUM
HaIpPaBICHUSM.

lens ocBoeHust mporpammbl yueOHOro Kypca «I'eomerpusi» Ha 06a30BOM ypoBHE 00y4deHHUs — 00II€00pa3oBaTEIbHOE U OOIICKYJIBTYPHOE pa3BUTHE
o0yyaroimuxcs yepe3 o0ecredeHne BO3MOXKHOCTH MPHOOPETEHUS U UCII0JIb30BaHUS CUCTEMAaTHUECKUX T€OMETPUUECKUX 3HAHUHM U IeHCTBUH, crie MPUUHBIX
T€OMETPHH, BO3MOXXHOCTH YCIICIITHOTO MPOIOJKEHUST 00pa30BaHMS MO CIIEIIHATIBHOCTSIM, HE CBS3aHHBIM C TIPUKJIATHBIM HCIIOJIb30BAaHHEM T€OMETPHH.

[Tporpamma mo reomeTpun Ha 0a30BOM YpOBHE Ipe/lHa3HAueHa Uil O0Y4aroIUXCsl CPeIHEH HIKOJIbI, He MCIIBITHIBABIINX 3HAYUTENIbHBIX 3aTPYAHEHU i
Ha ypOBHE OCHOBHOTO 00rmiero oOpa3zoBanus. Takum oOpazom, oOydaroriuecss Ha 6a30BOM YpPOBHE JOHKHBI OCBOUTH OOIIHE MaTEMaTHYECKHUE YMEHUS,
CBSI3aHHBIE CO CIEHU(PHUKON TeOMETpUH U HEOOXOIMMBbIe I >KU3HM B COBpEMEHHOM obIecTBe. Kpome 3TOro, oHM MMEIOT BO3MOXHOCTh H3YYHUTh
reoMeTpHio 0oJiee rryOoKo, €CITU B TAIbHEHIIIEM BO3HHKHET HEOOXOIMMOCTh B TEOMETPUIECKUX 3HAHUAX B MTPOPECCHOHATBFHOMN IEATEIIEHOCTH.

JlocTikeHre 1Leau OCBOEHHUS MpPOrpaMMbl OOECTIeYMBAETCSl PELICHHEM COOTBETCTBYIOIIMX 3aj1ad. [IpHOpuUTETHBIMM 3ajadaMu OCBOEHHs Kypca
«I"eomeTpun» Ha 6a30BOM ypoBHE B 10—11 Kitaccax sBISIFOTCS:



e (opMuUpOBaHME NPEACTABICHUS O TEOMETPUH KaK YaCTH MUPOBOM KYJIbTYPhI M OCO3HAHHUE €€ B3aUMOCBS3U C OKPYKAIOIIUM MUPOM;

e (opMuUpOBaHME NPEJCTABICHNUS O MHOTOTPAHHUKAX U TeJaX BPALICHUS KaK O BAKHEHIIMX MaTeMaTHYECKUX MOJEINSAX, [TO3BOJSIOIIMX ONHUCHIBATh U
U3Yy4aTh Pa3HbIC SBJICHUS OKPY)KAIOLIEr0 MUPA;

e (opMupOBaHHE YMEHHS paclo3HABATh HA YEPTEKAX, MOJIEISIX U B PEaIbHOM MUPE MHOTOTPaHHUKH U TeJla BPaIICHUS;

®  OBJIAQJICHUE METOJIAaMH PEIICHHs 3a/1a4 Ha MTOCTPOEHUS Ha N300PAKEHHUIX MPOCTPAHCTBEHHBIX HUTYD;

e (opMHUpOBaHHE YMEHHS ONEPUPOBATH OCHOBHBIMHU MOHSATHSIMH O MHOTOTPAaHHHUKAX M TEJIaX BPAIICHUS U UX OCHOBHBIMHU CBOMCTBAaMU;

®  OBJIQJICHUE AJITOPUTMAMH PEIIEHUS] OCHOBHBIX THIIOB 3aJay; (POPMUPOBAHHE YMEHUS MPOBOJIUTH HECIOXKHBIE JIOKa3aTeJIbHbIE PACCYXJIEHHUS B XO/€
pEILIEHNs CTEPEOMETPUYECKUX 3a/1a4 U 3a/1a4 C IPAKTUYECKUM COACPKAHUEM;

®  Da3BUTHE UHTEJUICKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH 00yUaIOMIMXCsl, TO3HABATEIBHON aKTUBHOCTH, UCCIIE0OBATEILCKUX YMEHUH, KPUTHYH OCTH
MBIIUICHNS;

e (opmMupoBaHHE (YHKIHMOHAIBHON I'PaMOTHOCTH, PEJIEBAHTHOI F€OMETPUH: YMEHUE PACIO3HABATh MPOSBICHUS F€OMETPUUECKUX MOHATHH, 0OBEKTOB
U 3aKOHOMEPHOCTEH B peasibHbIX XKH3HEHHBIX CUTYAIUSX M IPU U3YyYEHUU JIPYTUX Y4EOHBIX NMPEAMETOB, MPOSABICHUS 3aBUCUMOCTEH M 3aKOHOMEpHOCTEH,
(dbopMynHpOBaTh WX Ha SI3BIKE T€OMETPUU W CO3/1aBaTh T'€OMETPHUYECKUE MOJIENH, MPUMEHSTHh OCBOCHHBIM T€OMETPUYECKHH ammapaT A pelieHHUs
IIPAKTUKO-OPUEHTUPOBAHHBIX 33/]1a4, UHTEPIPETUPOBATh U OLICHUBATh I10JIY4EHHBIE PE3YJIbTATHI.

OTiMYUTENbHON OCOOEHHOCTBIO INPOrpaMMbl SBJISETCS BKJIOYEHHME B KypC CTEpPEOMETPUMM B Hauyaje €ro M3y4deHHs 3aJlad, pellacMblX Ha YpOBHE
UHTYUTHBHOTO T[I03HAHMs, U ONpEeAeNEHHbBIM 00pa3oM OpraHu3oBaHHas paboTa HajJ HUMH, 4YTO CIOCOOCTBYIOT pPa3BUTHIO JIOTHUECKOTO U
IIPOCTPAHCTBEHHOT'O MBILUIEHUS, CTUMYJIUPYET IPOTEKAaHNE HHTYUTUBHBIX MIPOLIECCOB, MOTUBHUPYET K JAIBHENIIEMY U3YUEHUIO ITPEAMETA.

[Ipennourenue oTAAETCS HATISAHO-KOHCTPYKTMBHOMY METOAY OOYYEHHs, TO €CTh TEOPETHUECKHE 3HAHHUS HUMEIOT B CBOEH OCHOBE YYBCTBEHHOCTb
MIPEAMETHO-TIPAKTUYECKON IEATEIbHOCTH. Pa3BUTHE NPOCTPAaHCTBEHHBIX NPEJCTABICHUN Y YUaIlIUXC B KYpCE CTEPEOMETPUM IIPOBOJUTCS 3a CUET PEIICHUS
3aJja4 Ha CO3/aHUE MPOCTPAHCTBEHHBIX 00pa30B M 3a7ay Ha ONEPUPOBAHME MPOCTPAHCTBEHHBIMHU oOpa3amu. Co3naHue oOpaza MPOBOJIUTCS C ONMOPOM Ha
HarJIsiJHOCTh, a ONIEPUpPOBaHKE 00Pa30M — B YCIOBUSAX OTBJIEUEHUS OT HATJISHOCTH, MBICIEHHOTO U3MEHEHUS €r0 UCXOIHOTO COAEepPIKAHMSL.

OcHoBHbIE copepxaTenbHble TuHUM Kypca «['eomerpum» B 10-11 knaccax: «MHororpaHHukmn», «lIpsmble M IUIOCKOCTH B IIpOCTpaHcTBe», «Tena
BpalieHus», «BEeKTOpbl 1 KOOPAMHATHI B IIPOCTPAHCTBE». POPMHUPOBAHHUE JTOTUYECKUX YMEHHMM pacIpeneisseTcs He TOJIBKO M0 COAEP/KATEIbHBIM JIMHUSAM,
HO U 10 To/1aM 00Yy4€eHHUs1 Ha YPOBHE CpeJHero oouiero o0pa3oBaHusl.

Copep:xanue 00pa30BaHUs, COOTBETCTBYIOIIEE IMPEAMETHBIM pe3ylbTaTaM OCBOEHMsI paboueil mporpaMMmbl, pacnpeles€éHHbIM MO rojgaM OOydeHus,
CTPYKTYpUPOBAHO TaKUM 00pa3oM, 4TOObI OBJIa/IeHUE T€OMETPUUYECKMMHU MOHATHUAMHU U HaBBIKAMHU OCYILECTBIISIOCH MTOCIEI0BAaTENbHO U MTOCTYNATENBHO, C
coOJII0IGCHUEM MPUHIUIA MPEEeMCTBEHHOCTH, YTOObI HOBBIE 3HAHMS BKIJIIOYAINUCH B OOIIYIO CHUCTEMY I€OMETPHUYECKHMX IpeACTaBlIeHUI oOydaromuxcs,

pacmupsis 1 yriuyomsis e€, 00pa3ys IpOYHbIE MHOKECTBEHHBIE CBSI3U.
MECTO YYEBHOI'O KYPCA B YYEBHOM IVIAHE
Ha u3zyuenue reomerpun orBoauTCs 2 yaca B Hepenmo B 10 kimacce u 1 yac B Henenmro B 11 kiacce, Bcero 3a ABa roga oOydernus - 102 yueOHbIX Jaca.
COAEPXAHUE YUYEBHOT'O KYPCA
10 KJJACC
IIpsimble ¥ MJIOCKOCTH B IPOCTPAHCTBE



OcHOBHbIE MOHATHS cTepeoMeTpun. Touka, mpsMas, MJI0CKOCThb, MPocTpaHcTBO. [loHATHE 00 aKCMOMAaTUYECKOM MOCTPOEHUU CTEPEOMETPUN: aKCUOMBI
CTEPEOMETPHUU U CIIEICTBUS U3 HUX.

B3aumHOe pacnosokeHue NpsAMbBIX B IPOCTPAHCTBE: IEpPECEKarolMecs, MapajljIelIbHbIE M CKpelluBaromuecs npsmsle. IlapamienpsHOCTs NPSAMBIX U
IUIOCKOCTEN B MPOCTPAHCTBE: NMapajUICNIbHBIE NPSMBbIE B IIPOCTPAHCTBE; MAPAJLIEIBHOCTh TPEX MPSAMBIX; NApauIeIbHOCTh NPSAMOM U IJIOCKOCTH. YTJIBI C
COHAIPABJIICHHBIMA CTOPOHAMM; YroJl MEXKIY IpPsMBIMU B IPOCTpaHCTBE. [lapayuiebHOCTH INIOCKOCTEH: IapaJulebHbIE IUIOCKOCTH; CBOMCTBA
napajieNIbHBIX IocKocTel. [IpocTeiimme npocTpancTBeHHBIE (PUTYPBI HA TUIOCKOCTH: TETPadAp, KyO, napaiesenuIe,]; TOCTPOSHUE CEUCHUH.

IlepneHIMKyYIAPHOCTD NPSAMOM U INIOCKOCTH: IEPIEHINKYJIPHBIE NIPSMBIE B IPOCTPAHCTBE, MPSAMBIE ITaPAJUICIbHBIE U NEPICHIUKYISIPHBIE K IIJIOCKOCTH,
IIPU3HAK NEPIEHIUKYIIPHOCTU MPSAMON U INIOCKOCTH, TEOPEMA O MPSIMOU NEPIEHIUKYIJIIPHON IUIOCKOCTH. YTIbl B IIPOCTPAHCTBE: YrOJ MEXAY IPSAMOM U
IIJIOCKOCTBIO; ABYTPAHHBIN yroJI, IMHENHBIM yroJl ABYTPAHHOIO yria. [lepneHauKyisp U HaKJIOHHBIE: PACCTOSHUE OT TOYKH JI0 IJIOCKOCTH, PACCTOSHUE OT
IPSIMOH IO TUIOCKOCTH, MPOEKIHS (GUTYPHI Ha IUIOCKOCTh. [lepHeHIuKyIIpHOCTD TUIOCKOCTEH: MPU3HAK MEePICHINKYISIPHOCTH JIBYX IUTOcKocTei. Teopema o
TPEX NMEPIEHIUKYIIApax.

MHOrorpaHHuKH

[loHsATHE MHOTOIpaHHHMKA, OCHOBHBIE 3JIEMEHTHl MHOI'OIPAHHHUKA, BBIINYKJIBIE U HEBBITYKIIBIE MHOIOTPAaHHUKH; pa3BEpPTKa MHOrorpaHHuka. Ilpusma: n-
yroiibHas OpuU3Ma; IPaHW M OCHOBAaHWSA NPU3MbI; MpsMas M HAKJIOHHAas NpU3MbL; OOKOBas M IIOJHAs IOBEPXHOCTb MpusMbl. llapamnenenumnen,
IPSIMOYTOJIbHBIN Mapajulenenunesa u ero cBoictra. [lupamuaa: N-yronbHas nupamujia, TpaHU U OCHOBaHME IHUPaMUJIbl; OOKOBas M IOJHAs MMOBEPXHOCTh
NIMPaMM/Ibl; IPaBUIIbHAS U yCEUEHHASI MMpaMua. DJIEMEHTHI IPU3MbI U TMpaMubl. [IpaBuiIbHbIE MHOTOTPAHHUKH: TIOHATHE IPABUJIBHOTO MHOTOTPAHHUKA;
IpaBWIbHAsg MpHU3Ma M MpaBWIbHAs MUpaMHa; NpaBWIbHAs TPEyrojibHas NMHUpaMUAa W NPaBWIBHBIM TeTpaszap; KyO. IlpencraBieHue o mpaBUIIBHBIX
MHOTOTpaHHHUKaX: OKTa’yp, 10AeKadip U ukocayap. CedeHus Npu3Mbl U TUPAMUJIBL.

CuMMeTpHst B NPOCTPAHCTBE: CUMMETPHUSl OTHOCUTENIBHO TOYKHM, NPSAMOM, IUIOCKOCTH. OJEMEHTHl CUMMETPUM B NHpaMHUAAX, MapajuleIeNUIeNax,
IIPaBWJIBHBIX MHOTOIPAaHHUKAX.

Boruncnenue 31eMEHTOB MHOTOIPAaHHUKOB: pEOpa, nuaroHanu, yriel. [lmomaas OOKOBOM MOBEPXHOCTH M MOJHOW MOBEPXHOCTU HPSIMON IMPHU3MBL,
IUIOLIa/Ib OCHOBAaHMM, TeopeMa 0 OOKOBOM MOBEPXHOCTH NpsMOM mpu3Mbl. [lnomans OOKOBOM MOBEPXHOCTH M MOBEPXHOCTU MPABHIBHOM MHpaMUbI,
TeopeMa o TIomaau yceu€unoi nupamusl. [lonstae 06 06bpéme. OOBEM MUPaMUIBI, TPU3MBIL.

ITonoGHbIe Tena B mpocTpaHcTBe. COOTHOIIEHUS MEXTY MJIOLIAIIMHU TOBEPXHOCTEH, 00bEMaMH MOT0OHBIX TeJ.

11 KUIIACC

Tena Bpamenus

Hunuaapudeckasi MOBEPXHOCTh, 00pa3yroliyue HUIMHIPUYECKOH MOBEPXHOCTH, OCh HMIMHAPUYECKONW MoBepxHOCTU. Llunuuap: ocHOBaHUS U OOKOBas
MOBEPXHOCTh, 00pa3yIoIIas U OCh; IJIONIA b OOKOBOI U MOJHOM MOBEPXHOCTH.

Konnueckass moBepxXHOCTb, 00pa3ylolre KOHUYECKOH IMOBEPXHOCTH, OChb M BEpIIMHA KOHWYECKOM MoBepXHOCTU. KOHyC: OCHOBaHME M BEpIIMHA,
oOpa3yolas 1 och; MJI0LAaAb OOKOBOW 1 MOJTHOW MOBEPXHOCTHU. Y CEUEHHBINH KOHYC: 00pa3yroliKe U BbICOTa; OCHOBAHUS M OOKOBAsi IOBEPXHOCT.



Coepa u map: ueHTp, paanyc, IMaMeTp; IIIOLIa (b MOBEPXHOCTH cepbl. BzanMHoe pacnonoxeHune chepbl i IIIOCKOCTH; KacaTellbHasl INIOCKOCTh K cdepe;
I0Mmaab chepsl.

N300pakeHue Tea BpalleHus Ha IIIOCKOCTH. Pa3BEpTKa MUIMHAPA U KOHYCA.

KomOuHaImu Tea BpaleHus ¥ MHOrOrpaHHUKOB. MHOTOTpaHHKK, OMTUCAHHbBIN 0K0JI0 cepbl; chepa, BIUCaHHAS B MHOTOTPAHHHK, WIIK TEJIO BPAIICHUS.

[TonsTre 06 00béMe. OCHOBHBIC CBOMCTBA 00BEMOB Tel. Teopema 00 00BEME MPSIMOYTOJILHOTO Napajuieenunena u cieAcTBus u3 He€. OO0BEM muIuHapa,
koHyca. O0BEM 11apa u miomaab cepsl.

[Tono6HkIe Tena B mpocTpaHcTBe. COOTHOIICHHS MEXTY TUIONIAIIMH TOBEPXHOCTEH, 00BEMaMK MOJOOHBIX TEL.

Ceuenust nuauHIpa (MapauieIbHO U TIEPICHIUKYISIPHO OCH), CEYCHUS] KOHyca (MapauielbHOS OCHOBAHHWIO U MPOXOJIAINEe Yepe3 BEpPIIMHY), CeUCHUs
mapa.

BekTopbl M KOOPAMHATHI B MPOCTPAHCTBE

Bekrop Ha miockoct u B mpocTpaHcTBe. CIIOKEHHE M BBIYMTAHHE BEKTOPOB. YMHOXCHHE BEKTOpa Ha YHUCIO. Pa3inokeHue BekTopa Mo TpEM
HEKOMILTaHAPHBIM BekTOpaM. IIpaBuiio mapauienenunesaa. Penenue 3amad, CBI3aHHBIX C MPUMEHEHUEM TPABHJI JCUCTBHIA ¢ BEKTOpaMu. IIpsaMoyroibHast
crcTeMa KoopauHaT B mpoctpanctBe. KoopauHatel BekTopa. IIpocreiiime 3agaun B KOOpAUHATaX. YTOI Mexay Bekropamu. CKalspHOE MPOU3BEIACHUE
BCKTOPOB. Briuncnenne YIJIOB MCKAY IMPAMBIMU U INIOCKOCTAMM. KOOpI[HHaTHO-BCKTOpHLIfI MCTO IpX PCIICHHUU I'COMCTPUYICCKHUX 3a/1a4.

IIVIAHUPYEMBIE PE3YJIBTATbBI

JInaHOCTHBIE pe3yNbTaThl OCBOEHUS MPOTpaMMBbl yueOHOTo npeaMera «MaTeMaTHKa» XapaKTepU3yIOTCs:

I'paxnanckoe BocmUTaHue:

c(OPMHUPOBAHHOCTHIO TPAKIAHCKOW TMO3UIIMHM OOYYAIOMIErocss KaKk aKTHBHOTO M OTBETCTBEHHOT'O 4JIEHAa POCCHICKOTO OOIIecTBa, MPEJCTABICHHUEM O
MaTeMaTUYeCKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYD, SIBJICHUH, IPOLEIYp TPaKIaHCKOTO 001IecTBa (BBIOOPHI, OMPOCH! U TIP.), YMEHUEM
B3aMMO/ICHICTBOBATH C COLIMATIBLHBIMU HHCTUTYTaAMH B COOTBETCTBUU C X (DYHKIIUSIMU U Ha3HAUCHUEM.

IMaTpuoTnyeckoe BOCIUTAHHUE:

c(OPMUPOBAHHOCTHIO POCCUMCKON TPaKJAaHCKON MISHTHYHOCTH, YBOXKEHHUS K MPOIIOMY M HACTOSIIEMY POCCHUHCKON MaTeMaTHKH, IEHHOCTHBIM
OTHOIICHUEM K HJOCTUXXCHUSIM pOCCI/II\/’ICKI/IX MAaTEeMAaTUKOB U pOCCHfICKOﬁ MaTCMaTHHGCKOﬁ IIKOJBbI, K UCITIOJIB30BAaHUIO 3TUX )IOCTI/I)KGHI/II\/’I B I[pyTI/IX HaYKaX,
TEXHOJIOTHUSIX, Chepax IKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

OCO3HAHHEM JIyXOBHBIX IIEHHOCTEH POCCHUICKOro Hapoja; cHOpMHpPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHHWSA, 3TUYECKOTO TOBEICHHS, CBSI3aHHOTO C
MPAKTUYCCKUM IMPUMEHEHHEM JOCTHIKECHUH HAYKH U JICATEIbHOCTHIO YUEHOT0; OCO3HAHUEM JIMIHOTO BKJIAJa B IIOCTPOCHHUE YCTOWIMBOTO Oy aYyIIIETO.

cTeTnYecKoe BOCIUTAHHE:

ACTETUYECKUM OTHOIICHHEM K MHPY, BKIIOYas OJCTETHKY MaTEMaTHYECKUX 3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, peIIeHUuH, pPacCyXICHUM;
BOCIIPUUMYHUBOCTHIO K MATEMAaTUYECKUM aCTIEKTaM Pa3IUYHBIX BUJIOB HCKYCCTBA.



Pusuyeckoe BOCIUTAHHE:

c(OPMHPOBAHHOCTHIO YMEHUS IPUMEHATh MaTEeMaTHUECKUE 3HAHUS B MHTEpEcax 3/10pOBOro U O6e30omacHoro odpasa >KU3HU, OTBETCTBEHHOT'O OTHOIICHUS K
CBOEMY 3JI0POBBIO (340pOBOC NHTaHHE, COATAHCHPOBAHHBIM pEXHUM 3aHATHH W OTIbIXA, pEryisipHas (U3MYecKass aKTHBHOCTH); (HU3MYECKOTO
COBEPILICHCTBOBAHMSI, TIPU 3aHATHSX CIIOPTUBHO-0310POBUTEIBHOMN IEATEILHOCTBHIO.

TpynoBoe BocnuTanue:

TOTOBHOCTBIO K TPYIAy, OCO3HAaHHUEM IIEHHOCTH TPYIOJIOOMs; MHTEPECOM K Pa3IU4HbIM cdepam mpodecCHOHAIBHON eSTENbHOCTH, CBSI3aHHBIM C
MaTeMaTUKOW U e€ MPHIOKEHUSIMH, YMEHHUEM COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymiei mpodeccuu U peaan30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TUIAHBI;
TOTOBHOCTBIO U CIIOCOOHOCTBIO K MAaTEMaTHYECKOMY 00pa30BaHUIO U CAMOOOPA30BaHHUIO HA MPOTSHKEHUH BCEH JKU3HU; TOTOBHOCTBIO K aKTUBHOMY YYaCTHIO
B PEIICHUY TPAKTHYECKUX 3a7a4 MATEMaTUYECKOH HAIPaBICHHOCTH.

JIKOJI0rHYecKoe BOCIIUTAHNE:

cOpPMUPOBAHHOCTHIO FKOJIOTMIECKOH KYJIbTYPhI, TOHUMaHHEM BIIUSHUS COLIHATBHO-IKOHOMUYECKUX IPOLIECCOB HA COCTOSIHUE MTPUPOAHON U COLMAIBHON
Cpenbl, OCO3HAHMEM TJI00AIILHOTO XapakTepa SKOJIOTUYECKUX MPOOJieM; OpHUEHTAaluell Ha MPUMEHEHHE MAaTeMAaTWYeCKHX 3HAHWW JJIs pelieHHs 3aaad B
00JIacTH OKpY’KaloIIei cpe/ibl, INTAaHUPOBAHUS ITOCTYIKOB U OL[CHKH X BO3MOYKHBIX ITOCIIEICTBHI JUIS OKPYXKAOLIEH CPEIbL.

LleHHOCTH HAYYHOI'0 MO3HAHUS:

COPMUPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO pPa3BHTUSI HayKd W OOIIECTBEHHON NPAKTHKH, MOHUMaHUEM
MaTeMaTHYECKOW HayKH Kak cepbl 4eTOBEYECKOM NEATENIbHOCTH, STAOB €€ Pa3sBUTHS U 3HAYMMOCTH JJISl PA3BUTHUS [IMBHJIM3AIMN; OBIIAJCHUEM SI3BIKOM
MaTeMaTUKU U MaTeMaTH4eCKON KyJIbTypOl KaK CPeCTBOM MO3HAHHS MHPA; TOTOBHOCTBIO OCYIIECTBIISTH NPOEKTHYIO M UCCIIEIOBATEIBCKYIO IESTEIBHOCTh
WH/IMBUYAJIHO U B TPYIIIIE.

MertanpeamMeTHble pe3yJbTaTbl OCBOCHUS IpOrpamMmbl ydyeOHOro mpeamera «MaTeMmaTHUKa» XapaKTepU3YIOTCS OBJIQJCHUEM YHUBEPCAIbHBIMU
NO3HABAMENbHBIMU OClICBUAMU, YHUBEPCATIbHLIMU KOMMYHUKAMUBHBIMU OCUCMBUAMU, YHUBEPCATIbHLIMU Pe2YIAMUSHIMU OeUCMEUIMU.

1) Vhueepcanvuvie noznasamenwusie Oelicmaus, obecneuugaiom Gopmuposanue 6a306bix KOZHUMUSHBIX NPOYECCo8 00yHalomuxcs (0C6oeHue Memooos
NO3HAHUS OKPYHCAOWe20 MUpa,; npumMeHeHue 102U4eckKux, Ucciedo8amensCKux onepayuil, ymeHut pabomams ¢ ungopmayuet).

Ba3soBeble joruyeckue aeincreus:

®  BBIIBIISITH M XapaKTEPHU30BaTh CYIIECTBEHHBIC MPHU3HAKH MaTEMAaTHYECKUX OOBEKTOB, MOHATHH, OTHOIICHUH MEXIy MOHATHIMHU; (HOPMYIHPOBATH
OTIpeJIeNIeHUs] TIOHSATHI; YCTaHABIMBATH CYNIECTBEHHBIH MpPU3HAK KIACCU(UKAIMH, OCHOBAHHS IS OOOOIICHHUS W CPaBHEHUS, KPUTEPUU TPOBOIUMOTO
aHaJIn3a;

®  BOCIPHUHHUMATH, HOPMYITUPOBATH U PEOOPA30BHIBATH CYKICHUS: YTBEPAUTEIbHBIC U OTPHUIIATENIbHBIC, CAMHIYHBIC, YACTHBIC U OOIIUE; YCIIOBHEIC,

®  BBIIBIISITh MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3M M TPOTHBOpeYHs B (hakTaxX, MAHHBIX, HAONIOIACHUAX W YTBEPKACHUSX; Tpenjararh
KPUTEPHH TS BBISIBIICHHS 3aKOHOMEPHOCTEH U IIPOTUBOPEUNH;

e  JenaTh BBIBOJBI C UCIOJIb30BAHUEM 3aKOHOB JIOTUKH, IEAYKTUBHBIX U MHIYKTUBHBIX YMO3AKIIOUCHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;

®  [IPOBOJUTH CAaMOCTOSITENIHO JOKA3aTEIbCTBA MATEMAaTHUECKUX YTBEP)KICHUN (IIPsIMbIE U OT MPOTHBHOI'O), BHICTPAUBATh apryMEHTALUIO, IPUBOJUTH
IPUMEPHI U KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BBIBOBI;



e BpIOWpaTh croco0 pemieHus Y4eOHOW 3amaud (CpaBHMBATh HECKOJbKO BapHAaHTOB pEIICHHUS, BbIOMpaTh HamOoJiee MOAXOMAINIMA € y4ETOM
CaMOCTOSTEIILHO BBIJICIICHHBIX KPUTEPHER).

Ba3oBble ucciieoBaTe/ibcKkue AeCTBUSA:

®  HCIOJIB30BaTh BONPOCHI KaK MCCIEIOBATEIbCKUA MHCTPYMEHT MO3HAHUS; (HOPMYJIUPOBATH BOMPOCH], (PUKCHPYIONIUME MPOTHUBOPEYHE, MPoOIIeMy,
yCTaHABJIMBATh HCKOMOE U JJaHHOE, (OPMUPOBATH THIOTE3Y, apPTYMEHTUPOBAThH CBOIO MO3HIINIO, MHEHUE;

®  IPOBOJUTH CAMOCTOSITEIIFHO CIIAHUPOBAHHBINA IKCIICPUMEHT, UCCIICIOBAHNE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MaTeMaTHUYECKOT0 00BEKTa, SIBICHUS,
MpoIIecca, BBISIBICHUIO 3aBUCUMOCTEH MEXITY O0BEKTaMU, SIBJICHUSMHU, TIPOIIECCAMH;

®  CaMOCTOSTENIbHO (POPMYITUPOBATH OOOOIIEHHS W BBIBOJBI MO pe3ylibTaTaM MPOBEIEHHOTO HAOIIOJCHUS, UCCIEIOBaHMSs, OLIEHUBATh TIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yIbTaTOB, BEIBOJOB M 0000IIECHNUI;

®  TIPOrHO3UPOBATH BO3ZMOXHOE PA3BUTHUE MPOIIECCA, a TAKKE BBIIBUTATH MPETIOJIOKEHHUS O €r0 Pa3BUTUU B HOBBIX YCIOBHSIX.

PabGora ¢ undgopmanmeii:

®  BBIABIATH JAePUIMTH HHOOPMAIIMH, TAaHHBIX, HEOOXOUMBIX JJIsSI OTBETA Ha BOIIPOC U JJISI PEIICHUS 3aa4u;

e  BBIOMpaTh MHGOPMAIUIO W3 MCTOYHHKOB PA3IMYHBIX THIIOB, aHAJU3UPOBATh, CHCTEMATU3HPOBATh U MHTEPIPETUPOBATH WHPOPMAIUIO PAITHUHBIX
BHJIOB ¥ (DOPM IIpeICTaBICHUS;

®  CTPYKTYpHpOBaTh HH(POPMAIIHIO, IPEACTABIATH €€ B pa3NUYHbIX (popMax, WILTIOCTPUPOBATH IpapUuecKy;

®  OIEHUBATh HAIEKHOCTH MHGOPMAIIUU IO CAMOCTOSTENILHO CPOPMYITUPOBAHHBIM KPUTEPUSIM.

2) Yuueepcanvrvie KOMMYyHUKAMUBHbIE OelicmEUst, 00eCneuusaom cHoOpmMupo8aHHoCns COYUAIbHbIX HABLIKOG 00YVUAIOUUXCH.

O0menue:

e  BOCIPHUHHMATH U (POPMYIUPOBATH CYXJCHHS B COOTBETCTBUHU C YCIOBUSMHU M LEISIMH OOILIEHUS; SICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO TOUKY
3pEHHUsI B YCTHBIX U MUCbMEHHBIX TEKCTAX, AaBaTh MOSICHEHUS IO XO/AY PELICHHs 3a]a4l, KOMMEHTHUPOBATH MOJTYYEHHBIN pe3ybTar;

® B X0JI€ 00CYXKJEHHS 3a7aBaTh BOIIPOCHI 10 CYIIECTBY 00CYKIaeMOM TEMBbI, TPOOJIEMBI, pEIIaeMON 3aa4u, BHICKa3bIBATh UJIEH, HAllEJIEHHBIC HA TIOMCK
pEIIeHNUs; COMOCTABIATh CBOU CYXKICHHS C CYKICHUSMHU JPYrUX YYaCTHUKOB AHMANiora, OOHApyKUBAaTh pa3jHuvde U CXOJCTBO MO3HIUN; B KOPPEKTHOM
dbopMme hopMynHUpOBaTh pa3HOTIACHS, CBOU BO3PAKEHUS;

®  TIPEJCTaBIATH PE3YJbTATHl PEIICHUS 3a/layi, HKCIIEPUMEHTA, UCCIEIOBAHUS, MPOCKTA; CAMOCTOSTEILHO BBIOMpPATh (OpMAT BBICTYIUICHHUS C YIETOM
3a/1a4 MPEe3eHTAIN U OCOOCHHOCTEH ayAUTOPHH.

CoTpyaHunuecTso:

e [OHUMATh U KCIIOJIb30BATh MPEUMYIECTBA KOMAaHIHOW M WHAMBUAYAIbHOW pabOTHI MpU pelIeHHH y4eOHBIX 3aad; MPUHUMATh 1[e1h COBMECTHOMI
JesITebHOCTH, TUTAHUPOBATh OPTraHU3aI[UI0 COBMECTHOM pabOThI, paclpeaensiTh BUABl padoT, JOTOBAPUBATHCS, 00CYKIaTh MPOIECC U Pe3yabTaT paboTHI;
0000111aTh MHEHHUS HECKOJILKHUX JIIOJIEH;

®  yYacTBOBaTh B TPYMIOBHIX (GopMmax paboThl (0O0CYx)aeHHs, OOMEH MHEHUH, «MO3TOBBIE IITYPMBD» U HHBIC); BBIIOJHATH CBOIO YacTh PabOTHI U
KOOPJIMHUPOBATh CBOM JEHCTBUS C JPYrUMH YJICHAMH KOMAaH[IbI, OIEHWBAaTh KadecTBO CBOETO BKJIaJa B OOIMUNA TPOAYKT IO KPHUTEPHUSIM,
chopMyTUPOBAaHHBIM YYACTHUKAMH B3aUMOICHCTBHS.

3) Vnusepcanvhuie pezynisamuensie oeiicmaus, 0becnevusaom Gopmuposanue cCMviCl06blX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.



Camoopranuszaums:

®  COCTaBJIATH IUIAH, AITOPUTM PELICHHS 334, BHIOUPATh CIIOCO0 peHIeHus ¢ y4ETOM UMEIOIINXCS PeCypCOB M COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHPOBATh M KOPPEKTHUPOBATH BAPUAHTHI PEHICHUH ¢ y4ETOM HOBOM MH(pOPMALIUH.

CaMOKOHTPOJIb:

®  BJAJETh HABBIKAMH IO3HABATEILHOW peQIIEKCHU KaK OCO3HAHHUS COBEPIIAEMBIX JCHCTBHI M MBICIUTEIBHBIX MPOLECCOB, X PE3yJIbTaTOB; BIAJIETh
croco0amMu CaMOIPOBEPKH, CAMOKOHTPOJIS IPOLIECCa U Pe3ylibTaTa PeICHHsI MAaTeMaTHIYeCKOH 3a/1auu;

®  IPEIBUAETh TPYIHOCTH, KOTOPbIE MOTYT BOHUKHYTb NP PEIIEHUH 331a4H, BHOCUTh KOPPEKTUBBI B IEATEIBHOCTh HA OCHOBE HOBBIX 0OCTOSITEINBCTB,
JIAHHBIX, HalJICHHBIX OIINOOK, BBIABICHHBIX TPYIHOCTEH;

® OLEHUBaTb COOTBETCTBUE pe3yJbTaTa LEIM U YCJIOBUSM, OOBSACHATh NPUYMHBI JTOCTHIKEHUS WM HEIOCTH)KEHUS PE3yNbTaTOB JEATEIbHOCTH,
HaXOJUTh OIIMOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

HNPEJMETHBIE PE3YJIbTATBI
10 KJIACC

OnepupoBaTh MOHATHIAMH: TOUKA, MPSMasi, INTIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPUU U CICACTBUS U3 HUX NP PEIICHUU T€OMETPUUYCCKUX 3a]1ad.

OnepupoBarh NOHATUAMHU: MAPALIEIBHOCTh U MEPIEHAUKYIISIPHOCTD MPSAMBIX U TIOCKOCTEH.

KrnaccugunupoBars B3aUMHOE PaCIIONOKEHUE MPSMBIX U TUIOCKOCTEH B MIPOCTPAHCTBE.

OnepupoBaTh MOHIATUSIMU: JBYTPAHHBIN YO, TPAHU JBYTPAHHOTO yria, peOpo ABYIPaHHOTO yria; JTUHEHHBIA Yroji JBYrpaHHOTrO yIiia; rpagycHas mepa
JBYTPAHHOTO yTJa.

OnepupoBaTh NOHATUSIMHU: MHOTOI'PAHHUK, BBIMYKJIBIA U HEBBINYKJIBIA MHOTOTPAaHHUK, 3JIEMEHTHl MHOIOTPAaHHUKA, TPaBUIIbHBIN MHOTOTPAHHUK.

Pacno3naBaTh OCHOBHBIE BH/IBI MHOTOTPAHHUKOB (MTUPAMH/IA; PU3Ma, MPSIMOYTOIBHBIN MapajuieNenumne, Kyo).

KnaccudunupoBat MHOTOTPaHHHMKH, BBIOMpas OCHOBaHUS s KiIacCUpUKaUUK (BBINYKJIblE W HEBBITYKJIblE MHOTOTPAHHHUKHU; TPaBUIbHBIC
MHOTOTPaHHUKHU; TPSMbIE U HAKJIOHHBIC TPU3MBI, TaPATIJICICTTUIIEIbI).

OnepupoBaTh NOHATUAMU: CEKYIIas INIOCKOCTh, CEYEHUE MHOTOI'PaHHUKOB.

OOBACHATH MPUHITUIIBI TTOCTPOCHUS CEUSHUM, UCTIONB3YSI METO/I CIIE/OB.

Ctpouth ceuyeHUs: MHOTOIPaHHUKOB METOZOM CII€ZIOB, BBIMOJHATH (BBIHOCHBIE) TJIOCKHE YEPTEKU M3 PUCYHKOB MPOCTHIX 00BbEMHBIX (UTYp: BUJ CBEPXY,
cOOKy, CHU3Y.

Pemarp 3amaun Ha HAXOXACHUE TEOMETPUUECKIX BEIMYUH MO 00pasiiaM WU aIropuTMaM, MPUMEHSS U3BECTHBIC aHATTUTHUECKUE METOMABI PU PEIICHUN
CTaHJAPTHBIX MAaTEMAaTHYECKUX 3a/1ad Ha BBIYMCICHHE PACCTOSHUN MEXIY IBYMsI TOYKAaMH, OT TOYKH 10 MPSMOW, OT TOYKH JO TUIOCKOCTH, MEXKIY
CKPEUIUBAIOIUMHUCS TPSIMBIMH.

Pemate 3amaun Ha HAXOXKAECHUE TEOMETPUUECKUX BEITMYUH MO 00pa3iiaM WIH alropuTMaM, MPUMEHSSI U3BECTHBIC aHATUTHIECKHUE METOIBI TIPH PEIICHUN
CTaHAAPTHBIX MAaTEMAaTUYECKHUX 3a]a4 HA BBIYMCICHUE YTIIOB MEXK]y CKPEIIMBAIOIIUMUCS MPSAMBIMHU, MEXKIY HNPSIMOU U IIOCKOCTBIO, MEXY MJIOCKOCTSIMU,
JIBYTPAHHBIX YTJIOB.



Beraucisate 00bEMBI M IUIONIAIA TTOBEPXHOCTEH MHOTOTPAaHHUKOB (MpU3Ma, MUpPaMHUA) ¢ MPUMEHEHHEM (OPMYII;, BBIYUCISTH COOTHOIIECHUS MEXIY
TUIOMIA/ISIMH TTOBEPXHOCTEH, 00hEMaMHU MTOT0OHBIX MHOTOTPAaHHUKOB.

OrnepupoBaTh MOHATHAMH: CHMMETPHS B IPOCTPAHCTBE; IICHTP, OCh M INIOCKOCTh CHMMETPHUH; IIEHTP, OCh U TJIOCKOCTh CHMMETPHH (PUTYPHI.

W3Bnekarh, mpeoOpa3oBbIBATh U MHTEPIPETUPOBATH HHPOPMAIMIO O MPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (DUTypax, MPEACTaBICHHYIO Ha YepTekKax U
pHUCYHKaX.

[TpumensTh reoMeTprdeckre (HaKkThl AT PEIICHUS] CTEPEOMETPUYCCKIX 33]1a4, TIPEIITOJIarafoIuX HECKOJIBKO IIAr0B PEIICHHUS, €CIIH YCIIOBUS IPUMEHEHUS
3a/1aHbl B IBHOU (hopme.

[IpuMeHnaTh npocTeime nporpaMMHbBIE CPEICTBA U SJIEKTPOHHO-KOMMYHHKAIIMOHHBIE CUCTEMBI IIPU PEIICHUH CTEPEOMETPUUECKUX 3aad.

[TpuBOIUTE MpUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPO/JIE U KU3HU, PACIIO3HABATH MPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpuMeHATh TONYyYEHHBIC 3HAHUS Ha MPAKTUKE: aHAJIM3UPOBATh PEAbHBbIC CUTYallMM W NMPUMEHSITh M3YYCHHBIC MOHSTHS B MPOIECCE MOUCKA PEIICHUS
MaTeMaTH4ecKu C(HOPMYIMPOBAHHON MPOOIEMBI, MOJECIUPOBATh peallbHbIE CUTYallUd Ha SI3bIKE T'E€OMETPHH, HCCIIEIOBATh IMOCTPOCHHBIE MOJACIHU C
WCIIOJIb30BAHUEM T€OMETPUYECKUX MOHSATUN U TEOpeM, ammapara ajreOpbl; pemaTh NPaKTHUYECKUE 3a/1aui, CBA3aHHBIC C HAXOXKIECHUEM I€OMETPUUECKHUX
BEJIUYMH.

11 KJIACC

OnepupoBaTh MOHATUSAMHU: LUIUHAPUYECKas MOBEPXHOCTh, O00pa3yrolve IMIMHIPUYECKON TMOBEPXHOCTH; UWIMHIP; KOHUYECKas MOBEPXHOCTH,
o0pa3yroIre KOHUIECKOW MTOBEPXHOCTH, KOHYC; ChepruecKas TOBEPXHOCTb.

Pacnio3naBats Tena BpaieHus (HUIUHAP, KOHYC, cdepa U map).

OOBACHATDH CITOCOOBI TTOJTYUYESHHSI TEJT BpaIlCHUS.

KnaccudunupoBars B3auMHOE pacnofioskeHue cephl U MIOCKOCTH.

OnepupoBaTh MOHATUSIMU: IIAPOBOM CETMEHT, OCHOBAHHE CETMEHTA, BHICOTa CETMEHTA; IIAPOBOM CJIOM, OCHOBAHME IIAPOBOTO CJIOSI, BHICOTA IIapPOBOTO
CJIOS1; ILIAPOBOM CEKTOP.

Boraucisate 00bEMBI M TUIOIIAIM IOBEPXHOCTEH TEJ BPAIICHHS], TEOMETPUUECKUX TEJl C TPpUMEHEHUEM (HOpMYII.

OnepupoBarh MOHATHSAMH: MHOTOTPAaHHUK, BIIMCAHHBIN B c(hepy U OMUCAaHHBINA 0KOIIO cepsl; cepa, BIHCAHHAS B MHOTOTPAHHUK WM TEJIO BPAIllCHHUS.

BBI4ucisTh COOTHOMICHHS MEX Y TUTOMIAASIMHU TOBEPXHOCTEN U 00bEMaMH MOJOOHBIX TEJl.

N306paxaTs n3yyaembie (GUTYPHI OT PYKH U C TIPUMEHEHUEM MPOCTHIX YEPTEKHBIX HHCTPYMEHTOB.

BrinonHATE (BBIHOCHBIE) MNIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYP: BUJ CBEPXY, COOKY, CHU3Y; CTPOUTH CEUCHHS TEJI BpaIICHUSI.

N3Bnekarb, MHTEPIPETUPOBATh W MPEoOPa30BBIBATh MH(POPMAIIHIO O MPOCTPAHCTBEHHBIX TE€OMETPHUYECKUX (PUTypax, MPE/CTAaBICHHYIO Ha YepTeXax M
pUCYHKaX.

OrnepupoBaTh MOHITHEM BEKTOP B IPOCTPAHCTBE.

BEIONMHATE A€HWCTBUS CIOXKEHHS BEKTOPOB, BHIYUTAHHSI BEKTOPOB M YMHOXKEHHS BEKTOpaA Ha YUCIIO, OOBSICHITH, KAKUMHU CBOMCTBAMU OHU 00JIa/1at0T.

[IpuMeHATH MpaBUIIO MapaUIeNICIAIIEA.

OnepupoBarh MOHATUAMU: JE€KAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOP, MOYJIb BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YTOJI MEXIY
BEKTOpPaMHU, CKAIIPHOE TIPOU3BEICHUE BEKTOPOB, KOJITHHEAPHBIE U KOMIIAHAPHBIE BEKTOPHI.



HaxomuTts cymMMy BEKTOPOB M IPOU3BENCHHE BEKTOPa HA YMCIIO, YIOJl MEXKIY BEKTOPAaMH, CKaJSIPHOE IIPOU3BENIECHUE, PACKIAAbIBaTh BEKTOP IO JABYM
HEKOJUJIMHEAPHBIM BEKTOpaM.

3aznaBath IVIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOpJUHAT.

[TpumeHsATH reoMeTpudecKkre (paKThl IS pEIICHUS CTEPEOMETPHUECKUX 3a]1ad, MPEAIOaraloIinX HECKOIBKO IaroB PELICHHUs, €CIIH YCIOBHS IPUMEHEHUS
3aJjaHbl B ABHOM (hopme.

Pemarp npocreiinie reoMeTpuuecKre 3a/1a4l Ha IPUMEHEHNE BEKTOPHO-KOOPAMHATHOTO METOAA.

Pemate 3agaun Ha JOKa3aTeIbCTBO MAaTEMaTHMYECKUX OTHOIIEHUM M HAXOXKJCHME '€OMETPHUECKUX BEJIMYMH MO0 0o0pa3liaM WIM alropuTMaM, MpPUMEHss
W3BECTHBIE METO/BI IIPU PELLIEHUHU CTAHJAPTHBIX MATEMATUYECKUX 3a/a4.

[IpumensTH IpocTENINE MPOrPAMMHBIE CPEACTBA U ANEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBI IIPHU PEILIEHUN CTEPEOMETPUYECKHX 3a1ad.

[IpuBOIUTE NpUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEN B PUPOJIE U KU3HHU, PACIIO3HABATH IPOSBICHUE 3aKOHOB F€OMETPUU B UCKYCCTBE.

[IpyMeHsTh NOJydEeHHBbIE 3HAHUS HA NPAKTHKE: aHAJIU3UPOBAaTh PEAJIBHBIE CUTYyallMd U NPUMEHATh U3YyUYCHHBIC IOHATHUSA B IIPOLIECCE MOMCKA PEIICHHUS
MaTeMaTH4eckKu c(OPMYyJIMPOBAHHON MPOOJEMBbl, MOJECIUPOBATh pEAbHbIE CUTYallUH Ha SI3bIKE I'€OMETPHUM, HCCIENOBAaTh IMOCTPOCHHBIE MOJEIHU C
UCIOJIb30BAHUEM I€OMETPUUYECKHX MOHATUI M TeopeM, ammapara ajreOpbl; pelarb MpakTUYECKHe 3a/laud, CBA3aHHbIE C HAaXOXKJICHUEM I'€OMETPHUUYECKUX

BCJINYHH.
TEMATHYECKOE IINTAHUPOBAHUE

10 KIIACC
KonuyecTBo yacos
Ne n/m HaumenoBaHue pa3/ieioB U TeM K I JuiekTpoHHbIE (LU pPOBbIE)
i} NporpaMmbl Bcero OHTPOIBHLIE PAKTHIECKHE | G5hazoBaTebHBIE pecypebl
padoTsbI padoThI
1 BBeneHue B cTepeoMeTpuIO 10 bubmuoreka [JOK
[TpsiMble ¥ TITIOCKOCTH B TPOCTPAHCTBE.
2 p © OCKO POCTPAHCTBE. 12 1 but6mmoreka [IOK
[TapannensHOCTh MPSMBIX B TUIOCKOCTEH
[TepnieHAUKYIAPHOCTD MPSIMBIX U
3 PHICHAMKYIAD p 12 bubmuorexa [JOK
IJIOCKOCTEM
4 VYrisl MeXAy NPSMBIMHU U IUIOCKOCTSIMHU 10 1 bubmuoreka [JOK
5 MHOrorpaHHUKH 11 1 bubnuotexa [JOK
6 OO0BEMBI MHOTOTPAaHHUKOB 9 1 bubnuotexa [JOK
7 IToBTOpEHME: CEUEHHUSI, PACCTOSIHUS U YTJIbI 4 1 bubmuoreka [JOK
OBIIEE KOJIMYECTBO YACOB I1O [TPOTPAMME 68 5 0
11 KJTIACC

‘ Ne ni/m ‘ HaumeHoBaHue pa3jie/ioB U TeM KoanuecTBo yacos JyieKTpOHHBIE (IU(POBBHIE)




NMPOrpaMmblI Beero Kontpoabubie IIpakTnyeckue oOpa3oBaTesibHbIE pecypchl
padoThI padoThI

1 Tena BpameHus 12 bubnnoreka [JOK

2 OO0BEMEBI TET 5 1 bu6mmoreka [IOK

3 BekTopsl 1 KOOPAMHATHI B IPOCTPAHCTBE 10 1 bubnnoreka [JOK

4 [ostopenne, odobmenne, 7 1 Bubmorexa [IOK

CHCTEMaTH3alus 3HAaHUHA
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0
IMOYPOYHOE INIJIAHUPOBAHHUE
10 KJIACC
KosmnuecTBo yacoB JJIeKTPOHHbIE
ara uudpoBbIie
Ne n/n Tema ypoxa Bcero Kontpoabneie  Ipaxruyeckue iiyqennﬂ oﬁl?agosaTeanme
padoThbI padoTbI pecypebi

OcCHOBHBIE TIOHATHS CTEPEOMETPUU: TOUKA,
npsiMasi, INOCKOCTh, TPOCTPAHCTBO.

1 [TpaBuna n3o0paskeHus! Ha pUCYHKAX: 1 bubnuoreka [IOK
N300pakeHMsI TIIOCKOCTEH, MapasuIebHbBIX
NPSIMBIX (OTPE3KOB), CEPEMHBI OTPE3Ka

2 [TonsTHS: epecekarolrecs MIOCKOCTH, 1 Bubmorexa [IOK
TIepeceKaroIrecs npsiMast ¥ TUIOCKOCTh

3 [onsaTus: Mepecekarmuecs MIOCKOCTH, 1
nepeceKaroIuecs npsiMast ¥ IIOCKOCTh
3HAKOMCTBO C MHOTOTpaHHUKAMH,

4 n300pakeHre MHOTOIPaHHUKOB Ha 1
PHUCYHKAaX, Ha MPOCKIIMOHHBIX YePTeKax
HavanbHble cBeieHus 0 KyOe U MupaMu/ie,

5 ux pa3BeépTKu U Mozenu. CedeHus 1 bubnuorexa [IOK
MHOTOTPaHHUKOB




HauanbHble cBeZieHHs 0 KyOe U mupamue,
uX pa3BEPTKU U Mozaenu. CeueHns
MHOT'OTPaHHUKOB

[TonsiTrie 06 akCHOMaTHYECKOM
IIOCTPOECHUHU CTEPEOMETPUU: AKCUOMBI
CTEPEOMETPUH U CIEACTBUS U3 HUX

bubmuorexa [JOK

IToHsTHE 00 AKCHOMATHYECKOM
MMOCTPOCHUU CTCPCOMCTPUN: AKCUOMBI
CTCPCOMCTPHUU U CICACTBUSA U3 HUX

IToHsTHE 00 AKCHOMATHYECKOM
MMOCTPOCHUHN CTCPCOMCTPUN: AKCUOMBI
CTCPCOMETPHUU U CICACTBUA U3 HUX

10

ITonsTHE 00 AKCHOMATHYECKOM
MMOCTPOCHUU CTCPCOMCTPUN: AKCUOMBI
CTCPCOMETPHUU U CICACTBUA U3 HUX

11

12

13

14
15
16

17

B3anMHoOe pacnonoxeHue npsmsIx B
IIPOCTPAHCTBE: NEPECEKAIOIIHECH,
napajuleJIbHbIE U CKPEIHUBAIOIIUECS
IIpsIMbIE

[TapayieabHOCTB IPSAMBIX U IVIOCKOCTEH B
IIPOCTPAHCTBE: MMAPAJUICIBHBIE IIPSIMBIE B
IIPOCTPAHCTBE; NAPaLIEIBHOCTD TPEX
IIPSIMBIX

[TapamienbHOCTH NPAMBIX U IIJIOCKOCTEN B
npoctpaHcTse: [IapamienbHOCTb IPAMON U
IIJIOCKOCTH

VYTIu1Bl ¢ COHANPABICHHBIMA CTOPOHAMH
Yros Mexay NpsIMBIMHU B ITPOCTPAHCTBE
Yros Mexay NpsIMBIMHU B IIPOCTPAHCTBE
[TapamienbHOCTD IIIIOCKOCTEN:
napaJuyieIbHbIE INIOCKOCTH

N

bu6mmoreka [IOK




18

CBolicTBa napauieabHbIX IIOCKOCTEN
[Tpocreiimue npocTpaHCTBEHHbIE (PUTYPBI

19 Ha TUIOCKOCTH: TETPadp, KyO, bubnmoreka [JOK
napajuleJenunes

20 [TocTpoenue ceueHuit

21 [TocTpoenue ceueHuit
Kontpoinbnas padora o teme "[Ipsmbie u

22 MJIOCKOCTH B TIPOCTPAHCTBE.
[TapanienbHOCTh NPAMBIX U IUIOCKOCTEH"
[TepnieHIUKYIAPHOCTD NPSMON U

23 IJIOCKOCTH: IIEPIEHAUKYIIAPHBIC IIPAMBIEC B bubnnorexa [HOK
IIPOCTPAHCTBE

24 [IpssmMble napaienbHble U BuGmmotexa LIOK
NEPIEHIUKYIISIPHBIE K ITIOCKOCTH

o5 [Tpsimble napamienbHble U
NEePIEeHIUKYIISIPHBIE K IIIIOCKOCTH

26 [Ipu3Hak nepneHauKyJIApHOCTH IPSIMOU U BuGmmotexa LIOK
IJIOCKOCTH

27 [Tpu3Hak NeprneHuKyIIPHOCTH IPSIMON U
IIJIOCKOCTH

o8 Teopema o ipsiIMOM NTEPIIEHANKYISIPHON BuGmuorexa LJOK
IJIOCKOCTH

29 TeopeMa 0 IpsAMO¥ NTEPIIEHAUKYIIPHOU
IIJIOCKOCTH

30 TeopeMa 0 ipsIMO¥ NTEPIIEHAUKYIISIPHOU
IIJIOCKOCTH
[leprieHaUKYNISAp M HAKIOHHBIE: PACCTOSTHUE

31 OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT bubnuorexa [IOK
MPSIMOM 10 TIJIOCKOCTH

30 [leprieHaUKYNSp M HAKIOHHBIE: PACCTOSHUE

OT TOYKHU OO INIOCKOCTHU, paCCTOAHUC OT




IIPSIMOM J10 IIJIOCKOCTH

[leprieHaUKYNISAp U HAKIOHHBIE: PACCTOSHUE

33 OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHUE OT
OpSMOM 10 IJIIOCKOCTH
[lepnieHuKyIIAp ¥ HAKJIIOHHBIE: PACCTOSIHUE
34 OT TOYKH JI0 IUIOCKOCTH, PACCTOSIHUE OT
OpSIMOM 10 IJIOCKOCTH
VYTibl B IPOCTPAHCTBE: YIOJlI MEXIY
35 IIPSIMOM M INIOCKOCTBIO bubmmorexa [OK
36 JIByrpaHHBIN yroJl, TMHEHHBIN Yroj
JIBYTPaHHOI'O yriia
37 JIByrpaHHbIi yroj, TUHEHHBINA yroi
JIBYTPaHHOTO yTJia
[TepnieHAMKYISAPHOCTD MIOCKOCTEH:
38 NPU3HAK MEPIECHAUKYISIPHOCTH JBYX
IJIOCKOCTEMN
[TepneHAMKYIIPHOCTD MIOCKOCTEH:
39 MIPU3HAK MEPIICHIUKYISIPHOCTH JIBYX bubnuotexa [JOK
IIJIOCKOCTEMN
[TepneHAUKYIIPHOCTD MIOCKOCTEH:
40 NPU3HAK MEPIEHAUKYISIPHOCTH BYX
IIJIOCKOCTEMN
41 Teopema o0 Tpéx nepneHauKyIsIpax
42 Teopema o Tpéx nepneHauKyIsIpax bubnuoreka [IOK
43 Teopema o Tpéx nepneHauKyIsIpax
KonTponbhas paboTa no remam
44 "TlepnieHAUKYISPHOCTD MPSIMBIX U
rwiockocTe" u "YIibl MeXAy OpSIMbIMU U
II0CKOCTsIMU"
45 [TonaTre MHOTOTpaHHUKA, OCHOBHBIE

OJICMCHTEI MHOI'OI'paHHUKA, BBIITYKJIBIC U




HCBBIITYKJIBIC MHOTOTPAHHHUKH pa3BépTKa
MHOI'OI'paHHHKA

46

[Ipu3ma: n-yronpHas npu3Ma; rpaHu 1
OCHOBAHUA IIPU3MBI; IIpsIMas U HAKJIOHHAs
npu3Mbl; OOKOBas ¥ IOJIHAS TIOBEPXHOCTh
IIPU3MBI

bu6mmoreka [IOK

47

48

[Tapannenenunen, NpAMOYTroJIbHBII
napajuleJenuIe U €ro CBoMcTBa
[Mupamuna: N-yroapHas nupaMuia, TpaHu U
OCHOBaHUE MUPaMUJIbl; OOKOBAs U MOJHAS
MOBEPXHOCTh MUPAMU/IBI; IPABHIIbHAS 1
yceuéHHasi TupaMuIa

49

[TpaBrIIbHBIE MHOTOIPaHHUKH: ITOHSATHE
[IPABUJIBHOT'O MHOTOTPAHHUKA; IPaBUIIbHAS
IIpU3Ma U NpaBUIbHAS IUPAMUA;
[IpaBUJIbHAS TPEYTOJIbHASI TUpaAMUIA U
IPaBUIBHBIN TETpasip; Kyo

bubmuorexa [JOK

50

[TpencraBiaenne o NpaBUIbHBIX
MHOTOTPaHHHUKaX: OKTa’dp, 10AEKadip U
MKOCa’Ip.

o1

52

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEIIBHO TOYKH, NIPSAMOH, TUNIOCKOCTH.
DNeMEeHTbl CUMMETPHUH B UpaMuax,
napajuiejenumnenax, NpaBuiIbHbIX
MHOTOI'PAHHHUKAX

Brruucnenue 31eMeHTOB MHOTOTPAaHHUKOB:
pEOpa, TuaroHaiu, yribl

53

54

[Tnomaas 60KOBOI MOBEPXHOCTH U MOJTHON
MTOBEPXHOCTH MPSIMOU MPU3MBI, ITOMIAAb
OCHOBaHUH, TeopeMa 0 OOKOBOIA
MTOBEPXHOCTHU MPSIMOI TPU3MBI

[Tnomaas 60KOBOM MOBEPXHOCTH U

bu6nmoreka [JOK




MOBEPXHOCTU MPaBUIILHOM MUPAMU/IBI,
TeopemMa O IO OOKOBOM MOBEPXHOCTH
YCEUEHHOU MUPaMU/Ib

KonTponbhas pabota no teme

o5 "MHororpanHuku" 1
56 [TonsiTre 06 00BEMeE 1
57 O06BEM nupamMu b1 1
58 O0BEM mupamMu b1 1
59 O0BEM mupamMu b1 1
60 O06BEM TUpamMuabl 1 bubnuotexa [JOK
61 O0BbEM TPU3MBI 1 bubnnoreka [JOK
62 O0BbEM TPU3MBI 1
63 O0BbEM TPU3MBI 1
64 KonTponbnas pabota no reme "OOBbEMBI 1
MHOTOI'PaHHUKOB"
[ToBTOpenue, 0600IIEHNHE cCUCTEMaTH3aIUs
65 3HaHui. [loctpoeHue ceuenunii B 1
MHOTOTPaHHHKE
[ToBTOpenue, 06001IeHNE cucTeMaTH3aIUs
3HaHUU. BpIYKCIIEHHE PACCTOSIHUI: MEXKIY
66 JByMsI TOUKaMH, OT TOYKH JO MPSIMOH, OT 1
TOYKH JI0 THIOCKOCTH, MEXKTY
CKPEIIUBAIOIIUMUCS TTPSIMBIMU
67 HToroBast KOHTpoONIbHAs paboTa 1
[ToBTOpeHue, 0600IIeHNE CHCTEMATH3AIIHS
3HaHWH. Berancnenue yrios: Mexny
68 CKPELIUBAIOIIMMUCS TPSIMBIMH, MEXKY 1
MIPSIMOM U TUTOCKOCTBIO, IBYTPAHHBIX
YIJIOB, YTJIOB MEXKY TIOCKOCTSIMU
OBILEE KOJIMYECTBO YACOB I10 [IPOTPAMME 68
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