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INOACHUTEJIBHAS 3AIINCKA

Pabouas nmporpamma yue6HOTO Kypca «I'eomeTpus» 6a30BOro ypoBHS JiJIsi 00yJarOIUXCs
10 — 11 xmaccoB pa3paborana Ha ocHOBe DenepabHOTO TOCYAAPCTBEHHOTO 00pa30BaTEIbHOTO
CTaHjaapTa cpeaHero ooumiero oOpa3oBaHHs, ¢ Y4ETOM COBPEMEHHBIX MHPOBBIX TpPEOOBAaHUU,
IPEIbABISEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, M TPATUIMHA POCCHICKOTO OOpa3OBaHMSL.
Peanuzamuss  mporpamMmbel  oOecrieuMBaeT — OBJIAJEHUE  KIIIOYEBBIMU  KOMIIETEHIUSIMU,
COCTABJIIIOLIMMH OCHOBY JUISI CaMOpa3BUTHS M HEMPEPBIBHOTO 00pa3oBaHUs, IEIOCTHOCTh
0OLIEKYJIbTYPHOTO, IMYHOCTHOTO U MTO3HABATENILHOTO PAa3BUTHS JINYHOCTU 00YUYaAIOLTUXCA.

HOEJIN U3YYEHHUSA YYEBHOTI'O KYPCA

BaxkHocTh y4eOHOTO Kypca T€OMETpUM Ha YPOBHE CpPEAHEro o0Imero oOpazoBaHUs
00ycJIOBI€Ha MNPAKTUYECKOM 3HAYMMOCTBIO METANpPEIMETHBIX M IPEIMETHBIX pe3yJbTaTOB
00y4YeHHsI TEOMETPUH B HANpaBJICHUU JMYHOCTHOTO PA3BUTUSA OOydaromuxcs, (GOpMHPOBAHUS
(YHKLIMOHAJIBHONH MaTeMaTUYeCKOW I'paMOTHOCTH, W3YYEHHUS JPYIMX Y4eOHBIX JUCLMIUIMH.
Pazsutne y 06yqafom1/1xc;1 IMpaBUJIbHBIX HpeI[CTaBJICHI/Iﬁ 0 CYHIHOCTH U HNPOUCXOKICHHU
reOMEeTpUYECKUX a0CTpaKLuii, COOTHOIICHUH PEabHOIO U UEaJbHOI0, XapaKTepe OTpaKeHUs
MaTE€MaTU4YeCKONW HAayKOM SIBIICHUU U IIPOLIECCOB PEAIBHOIO MHUPA, MECTE€ T€OMETPUU B CUCTEME
HAayK M pOJIM MaTeMaTU4YECKOr0 MOJEIMPOBAaHUS B HAyYHOM IIO3HAHMM M B IIPAKTHKE
croco0cTByeT (OPMHPOBAHMIO HAyYHOTO MHPOBO33PEHUS YYalllUXCs, a TaKXKe KauecTB
MBILIEHHS], HEOOXOAUMBIX JUIs aAaNTallii B COBPEMEHHOM OOIIECTBE.

FGOMeTpI/IH ABJIIACTCA OAHHM U3 0a30BBIX npeaAMETOB Ha YPOBHE CPCIAHCTO O6H.I€FO
06pa3OBaHI/I$I, Tak Kak 00ecCIeYrnBacT BO3MOXKHOCTh HN3YYCHUA KaK AWCHUIUIMH CCTCCTBCHHO-
Haquoﬁ HaIIpaBJICHHOCTHU, TaK U FYMaHHTapHOﬁ.

Jlornueckoe MblluieHHe, (GOpMUpPYEeMOe IPH H3YHYEeHHU OOYYaOIUMUCS MOHATHHHBIX
OCHOB TEOMETPHHM WU TIIOCTPOCHHU ILIEHNOYKH JIOTHYECKUX YTBEPXKICHUH B XOAE pEIICHHS
reOMETPUYECKUX 3aad, yMEHHE BBIIBUTaTb U OINPOBEPraTh TUIOTE3bl HENOCPEICTBEHHO
UCTIONB3YIOTCS. NPU PEIIeHUH 3aJad €CTeCTBEHHO-HAyYHOTO IMKJIA, B YaCTHOCTH U3 Kypca
(hU3MKH.

YMeHue opueHTUPOBATHCS B IPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJIb BO BCEX 00JIACTIX
NesITeIbHOCTH denoBeka. OpUeHTalus yelloBeKa BO BPEMEHU M MPOCTPAHCTBE — HEOOXOAUMOE
YCIIOBUE €0 COLUAIBHOrO OBITHSA, (hOpMa OTPAKEHHS OKPY>KAIOIIEr0 MUPA, YCIOBUE YCIIEIIHOTO
MO3HAHU " AKTUBHOTO npeodpa3oBaHus JNENCTBUTEIBHOCTH. OnepupoBanue
IIPOCTPAHCTBEHHBIMH 00pa3aMu OOBEAUHSET pa3Hble BUJIbI YUEOHON U TPYJIOBOM JEATEIbHOCTH,
ABISICTCA OAHMM M3 NPOPECCHOHATBHO BAXKHBIX KAdyecTB, IOITOMY akKTyalbHa 3ajada
(dbopMupoBaHUs y 00y4aroLUXCsl IPOCTPAHCTBEHHOTO MBIIIJIEHHS KaK pa3HOBUIHOCTH 00pa3HOTo
MBILIEHUS] — CYIIECTBEHHOI'O KOMIIOHEHTAa B MOJTOTOBKE K NMPAKTUYECKOH NEATEIbHOCTH IO
MHOTUM HampaBJeHUSIM.

Ilens ocBOEHMsI TporpaMMbI yaeOHOTO Kypca «['eomeTpus» Ha 6a30BOM YPOBHE O0yUECHHS
— o0meoOpazoBaTebHOEe M OOIIEKYJIBTYPHOE pa3BUTHE OO0ydYaroIuxcs udepe3 obOecreueHue
BO3MOXHOCTHU HpI/IO6peTeHI/I$[ N HUCIOJB30BAHUA CHCTCMATHYCCKUX T'€COMETPUUYCCKHUX 3HAaHUU U
JIeNCTBUH, cien(pUUHBIX TEOMETPUU, BOSMOKHOCTH YCIICITHOTO MPOI0JDKEHUS 00pa3oBaHuUs IO
CIICHHUAJIBHOCTAM, HE CBA3AHHBIM C MMIPHUKJIAAHBIM HCIIOJIE30BAHUEM I'COMETPUH.

[IporpaMMa 1o TeomeTpuu Ha 0a30BOM ypOBHE IMpeJAHA3HAYCHA IS OOYYarOIIMXCS
CpeIHEH IIKOJIBI, HE NCIIBITHIBABIINX 3HAYHTEILHBIX 3aTPYTHCHUN Ha YPOBHE OCHOBHOT'O OOIIETO
oOpa3oBanus. Takum o0Opa3zom, oOyuaroiuecss Ha 0a30BOM YPOBHE JOJKHBI OCBOUTH OOIIHE
MaTeMaTHYECKHUe YMEHHUS, CBA3aHHBIC CO CIIeNN(DUKON reOMETPHH U HEOOXOIMMBIC JUTS JKU3HH B



CoBpeMeHHOM of1mecTBe. Kpome 3TOro, oHH MMEIOT BO3MOXXHOCTb H3YyYHTh T€OMETpHUI0 Ooiee
rIyOOKO, €ClM B JaJIbHEHIIEeM BO3HHKHET HEOOXOJMMOCTh B TCOMETPHUYCCKUX 3HAHUSX B
npodecCHOHATBLHOMN 1eATETbHOCTH.

JlocTUKeHME LIeJI OCBOEHHUS IIPOrpaMMbl 00ECIIEUNBACTCS PELIEHHEM COOTBETCTBYIOLINX
3ana4d. [IpuopureTHpIMU 3a1adamMu OcBoeHUS Kypca «['eomeTpun» Ha 6a30BoM ypoBHE B 10—11
KJ1accax sIBJISIFOTCSL:

. dbopMupoBaHUE MPEICTaBICHHUS O F€OMETPUM KaK 4acTU MHUPOBOU KYJIbTYpHl U
OCO3HaHHUE €€ B3aUMOCBSI3H C OKPYKaIOIIUM MUPOM;
. dbopMupoBaHUE MpPEJCTaBICHUS O MHOIOIPAHHHUKAX M TejaX BpallleHHUs Kak o

BOKHEUIIIUX MATEMaTHYECKUX MOJIEISAX, MO3BOJISIIOIIUX OMUCHIBATh U M3y4yaTh Pa3HbIC SIBJICHUS
OKPYXAaroIIero MUpa;

. (dbopMUpOBaHNE YMEHHS PACIIO3HABATH HA YEPTEIKAX, MOJACIISAX U B PEATBHOM MUPE
MHOT'OIPAHHUKH U TeJa BPALLECHUS;

. OBJIAJICHUE METOJAAMH peIICHHs 3aJad Ha TIOCTPOCHHUS Ha H300paKeHUIX
MPOCTPAHCTBEHHBIX (DUTYD;

. dbopMHUpOBaHNE YMEHHUS ONIEPUPOBATH OCHOBHBIMH MOHSITHSIMHU O MHOTOTpaHHUKAX
Y TeJlax BpalIeHUsl U UX OCHOBHBIMU CBOMCTBAaMU;

. OBJIAJICHUC QITOPUTMAMHU PEIICHUS OCHOBHBIX THUIIOB 3a1a4;, (HOPMHUPOBAHHE

YMCHUA IMPOBOANUTH HCCJIIOXKHBIC JOKa3aTCJIbHBIC pacCyxKaACHUA B Xoac pCUICHUA
CTCPCOMETPHUICCKUX 3adaY U 3a/1a4 C IPAKTHUICCKUM COACPIKAHUCM,

. pa3BUTHE WHTEIJICKTYyallbHBIX W TBOPYECKUX CIIOCOOHOCTEH 0Oydarommuxcs,
MO3HABATEJIbHOW aKTUBHOCTH, UCCIIEOBATEIIbCKUX YMEHHUM, KPUTHUHOCTH MBIIIJICHUS;
. dbopmupoBanre (YHKIMOHANBHOM TI'PAaMOTHOCTH, PEJICBAaHTHOH T'€OMETPHUU:

YMEHHUE PACIIO3HABATh MPOSBICHUS T€OMETPUUECKUX MOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEH B
pealbHBIX KU3HEHHBIX CUTYalUSX U MPH MU3yUYEHUHU IPYTHX y4EeOHBIX MPEIMETOB, MPOSBICHUS
3aBUCHUMOCTEH M 3aKOHOMEpPHOCTEH, (hOpMyIHpOBaTh MX Ha S3BIKE I'€OMETPUH M CO3/1aBaTh
FeOMETPUUECKUE MOJICTH, MPUMEHSATh OCBOEHHBIH T'€OMETPUYECKUN ammapar A pelieHus
MPaKTUKO-OPUEHTUPOBAHHBIX 3aja4, MHTEPIPETUPOBATH U OIICHUBATH MMOJTYyYEHHBIE PE3YyIbTaTHI.

OTIUYUTEIIEHOM 0COOEHHOCTBIO nporpamMmsal ABJIACTCA BKIIFOUCHUC B KYpC CTCPECOMCTPUN
B Ha4aJi€ €ro U3y4YCHUs 3a1a4, peIa€MbIX Ha YPOBHC HHTYUTUBHOI'O ITIO3HAHUA, U OHpGI[GJ'IéHHI)IM
06pa30M OpraHnu30BaHHasA pa60Ta Haa HHUMH, 4YTO CHOCO6CTBYIOT Pa3BUTHIO JIOTUYCCKOI'O U
MMPOCTPAHCTBCHHOI'0  MBINIJICHUSA, CTUMYJIUPYCT MPOTCKAHUC HWHTYUTUBHBIX MTPOLECCOB,
MOTHUBUPYCT K ,Z[aﬂbHeﬁI.HeMy HU3YYCHUIO ITPEAMCTA.

Hpe,[[HO‘lTeHI/IC OTHaéTcs Haris1IIHO-KOHCTPYKTUBHOMY MCTOAY O6y‘{eHI/IH, TO €CTb
TCOPCTUUCCKHUEC 3HAHUA HMCIOT B CBOCH OCHOBE YYBCTBCHHOCTD HpCI[MeTHO-HpaKTquCKOﬁ
JIesATeIbHOCTH. Pa3BuTHE MMPOCTPAHCTBCHHBIX Hpe,I[CTaBJ'ICHI/Iﬁ Y ydanuxcs B Kypce CTCPEOMCTPUN
MMPOBOAMUTCA 3a CU€T pemicHud 3aaa4 Ha CO3JaHUC IMPOCTPAHCTBCHHBLIX O6p330B N 3aJa4 Ha
ONCpUpPOBaHUC MPOCTPAHCTBCHHLIMU o6pa3aMI/1. CO3,Z[8.HI/IC 06pa3a MMpOBOAUTCA C OHOpOﬁ Ha
Haris1IHOCTh, a OIICPHUPOBAHUC 06p330M — B YCJIOBHUAX OTBJICHCHUSA OT HAITIAAHOCTH, MBICICHHOT' O
HN3MCHCHUA CTO HCXOJHOTO COACPIKAHUS.

OcHoBHBIE coaepkaTenbHble JMHMUM Kypca «['eomerpum» B 10-11 kiaccax:
«MHororpanHukny», «IIpsimMble U MIOCKOCTH B MpocTpaHCTBe», « Tena BpauieHus», « Bektopsl u
KOOpJIMHATHI B IPOCTPaHCTBE». POPMUPOBAHNE JOTHUECKUX YMEHUH pacipeiesiieTcsi He TOJIbKO
[0 COJAEp)KaTeNIbHBIM JIMHUSM, HO W MO TrojaM oOyueHHs Ha YpPOBHE CpeIHEero oOIero
o0Opa3oBaHwUs.

Conepkanne 00pa3oBaHMs, COOTBETCTBYIOIEE IPEIMETHBIM pe3yJIbTaTaM OCBOEHUS
paboueil mporpamMmebl, pacrpeeaEHHbIM 0 rofaM 00yueHHsl, CTPYKTYPHUPOBAHO TaKUM 00pazoMm,



9TOOBl  OBJAJEHWE T'COMETPHUYECKMMH TOHSATUSMHA W  HAaBBIKAMH  OCYIIECTBISUIOCH
MOCIE0BATENbHO M IMOCTYyHAaTeNIbHO, C COOJIIOJIGHUEM TPUHIMUIA MPEEeMCTBEHHOCTH, YTOOBI
HOBBIC 3HAHUS BKJIFOYATUCH B OOIIYI0 CHCTEMY T€OMETPUYECKHX MPEICTABICHUA 00yJYaromxcs,
pacuupsis 1 yriy0msis e€, 00pa3ys IpOUYHbIE MHOKECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha usyuenue reomerpun otBoauTcs 2 yaca B Hezelnto B 10 kitacce u 1 yac B Henento B 11
KJIacce, BCero 3a JiBa roga o0ydenus - 102 y4eOHBIX yaca.

COJAEP)KAHUE YYEBHOI'O KYPCA
10 KJIACC
IIpsiMmble ¥ IIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE TTOHATHUS CTCPpCOMCTpPHUH. Tqua, ImpsAMasd, IMIOCKOCTb, IIPOCTPAHCTBO. ITonstue
00 aKCHOMaTU4YCCKOM MMOCTPOCHUHU CTCPECOMCTPUU: AKCUOMBI CTCPCOMCTPUHU U CIICACTBUA U3 HUX.

B3aumHoe pacrnoyiockeHre NpsMbIX B IPOCTPAHCTBE: NEPECEKAIOIINECS, TapaJJICIIbHbIE U
CKpemuBamomuecs npsambele. [lapamiensHOCTh MHPSAMBIX M IUIOCKOCTEM B  IPOCTPAHCTBE:
napaujiC/IbHbIC TIPAMBIC B MNPOCTPAHCTBE; IApalJICJIbHOCTDH TpéX MMPAMBIX; IMapaJlJICIbHOCTDb
OpsIMOM M IJIOCKOCTH. YTJbl C COHAINPABICHHBIMH CTOPOHAMH; YIOJ MEXKIY HpSMBIMU B
npoctpancTBe.  [lapannenbHOCTh  IUIOCKOCTEW:  IMapajulesibHblE  IUIOCKOCTH;  CBOMCTBA
napaJuleNbHBIX TuIockocTe. [IpocTeiimume mpocTpaHncTBEHHbBIE PUTYpPHI Ha MIIOCKOCTHU: TETPAdIP,
KyO, apayieNienuIe]]; IOCTPOSHUE CeYCHUH.

[lepneHIuKyISIpHOCTh OPSIMOM M IJIOCKOCTH:  IEPHEHAMKYJSPHbIE MpsIMblE B
IIPOCTPAHCTBE, MpsAMbIE NApaUICIbHBIE M MNEPHEHIUKYJSPHbIE K IUIOCKOCTH, IIPHU3HAK
NEPIEeHIUKYJISIPHOCTH MPSIMON U TIIOCKOCTH, TEOPEMA O MPSAMOI MEepIEeHAUKYIIPHOMN MIIOCKOCTH.
VYTIIbl B IPOCTPAHCTBE: YrOd MEXY NPSAMOH U INIOCKOCTBIO; JBYTPaHHBIN YroJl, TMHEWHBIN yroi
JIByrpaHHoro yria. llepneHAMKyIsp M HAaKJIOHHBIE: PAcCTOSHUE OT TOUYKH JI0 IUIOCKOCTH,
paccTosiHUe OT MPSAMON 10 MIIOCKOCTH, MPOEKIUs (PUTYpbl Ha TUIOCKOCTh. [lepneHuKyIspHOCTb
IUIOCKOCTEM: MpHU3HAaK TMEepHeHAUKYJIIpHOCTH JByX IulockocTel. Teopema o  Tpéx
NEPIEHIUKYIIApax.

MHOrorpaHHUKHU

[loHsiTHE MHOTrOrpaHHUKA, OCHOBHBIE 3JEMEHTbl MHOIOTPaHHHMKA, BBINYKJIbIE U
HEBBINYKJIbIE MHOT'OI'PaHHUKH; pa3BEPTKA MHororpaHHuka. [Ipusma: N-yronpHas npusma; rpaHu
Y OCHOBAHHUS MPU3MBI; NPsIMasi U HaKJIOHHAsi IPU3MbL; OOKOBAs U MOJIHAS IOBEPXHOCTH PU3MBI.
[Tapannenenunen, nNpsAMOYroJbHBIA Napanjenenune] U ero cBoiictsa. [lupamuaa: N-yroiapHas
nupaMujia, TpaHU M OCHOBAaHUE NUPaMU[Ibl; OOKOBas M IOJIHAS IMOBEPXHOCTh IMHPaMUJIBbI;
OpaBWiIbHAsg M yceu€HHas NUpaMuaa. OJEMEHTbl Npu3Mbl M nupamuabl. [lpaBuiibHBIE
MHOTOTPaHHHUKU: MOHITHE NMPABUIBHOTO MHOTOIPAaHHUKA; MpaBUibHAs MpU3Ma M MpaBUIbHAS
nUpaMu/Ia; MpaBUIbHAS TPEYToJbHAs MUPaMUIa U PaBUIIbHBIN TeTpadp; Ky0. [Ipencrasienue o
MPAaBHJIbHBIX MHOTOTPaHHUKAX: OKTa3Ip, AOJAEKadAp U ukocasip. CeueHus Mpu3Mbl U TUPaMU/IBL.

CummeTpHst B MPOCTPAHCTBE: CUMMETPHUS OTHOCHUTEIBHO TOYKH, HPSIMOM, IIIOCKOCTH.
DNEeMEHTH CUMMETPUU B IMpaMuax, NapauieenuIe1ax, IpaBUIbHBIX MHOTOTPaHHUKAX.

Brruucnenue sneMeHTOB MHOTOTPAaHHUKOB: pEOpa, AuaroHanu, yrisl. [lnomans 60xoBoit
MOBEPXHOCTH U MOJHOHN MOBEPXHOCTH MPSMOM MPU3MBI, TUTOIIA/Ib OCHOBaHHIA, TeOpeMa 0 OOKOBOM



MOBEPXHOCTH MpsiIMOI mpu3Mbl. [lmomans G0KOBOI MOBEPXHOCTH M MOBEPXHOCTH MPABHIBHON
UpaMU/Ibl, TEOpEMa O IUIoIaaH yceu€HHOU nupamuibl. [lonstue 06 00béMe. O0bEM nUpamMuIbl,
IIPU3MBL.

[TomoOubIe Tena B mpoctpaHcTBe. COOTHOIICHHS MEXAY ILIOMQISIMH ITOBEPXHOCTEH,
00BbEMaMu TTOJOOHBIX TE.

11 KJIACC
Tena Bpaumenus

HunuHaapudeckass TOBEPXHOCTh, OOpa3yrONIME MMJIMHIPUYCCKON IMOBEPXHOCTH, OCh
WIHHIPAYECKON moBepxHOoCcTU. [{MumuHap: ocHOBaHMS U OOKOBas MOBEPXHOCTh, 00Opasyromas u
OCh; TUIOIIAb OOKOBOW M MOJIHOW MTOBEPXHOCTH.

Konndeckass moBepXxHOCTh, 00pa3ylomue KOHHYECKOH IMOBEPXHOCTH, OCh M BEpIIMHA
KOHMYeCKOH moBepxHocTH. KOHycC: ocHOBaHME M BepIIMHA, OOpasyromas M OCh; ILIOIIAJAb
OOKOBOW W NOJHOM MOBEPXHOCTH. YCEU€HHBI KOHYC: 00pa3yrolliue M BBICOTa; OCHOBAHUS U
OOKOBast TIOBEPXHOCTb.

Coepa u map: UEHTp, paauyc, OUaMeTp; IUIOMIaAb MOBepXHOCTH chepsl. B3aumuoe
pacmonioxxeHue chepsl M IUIOCKOCTH; KacaTelbHas INIOCKOCTh K cdepe; miomaas chepsl.

N300paskeHue Tes BpameHust Ha IIOCKOCTH. Pa3BépTka mumHApa U KOHyca.

KoMOuHammu Ten BpamieHuss ¥ MHOTOTPAaHHUKOB. MHOTOTPaHHHK, ONMHCAHHBIA OKOJIO
cdepsl; cdepa, BliMcaHHAs B MHOTOTPAHHUK, UJTH TEJIO0 BpallleHUsI.

[Tonsitne 00 o0béMe. OcHOBHBIE CcBoiicTBa 00BEMOB Tel. Teopema 00 o00BEMe
MPSIMOYTOJIBHOTO MapaieNenumneaa u ciueacTsus u3 ne€. OopéM nunuuapa, konyca. O0bEM mapa
Y TUI0IAIE ChEpHI.

[Tono6usie Tena B mpocTpaHcTBe. COOTHOIIEHUS MEXAY IUIOLIAASMH TOBEPXHOCTEH,
00BbEMaMu MOAOOHBIX Tell.

Ceuenuss 1muauHIpa (MapayiebHO U TMEPHEHIUKYJSPHO OCH), CEYEHUs KOHyca
(mapasuienbHOE OCHOBAHHIO U IPOXOAAIIEE Yepe3 BEPIIUHY ), CEUCHHUS I1apa.

BekTopbl M KOOpAUHATHI B IPOCTPAHCTBE

BexTop Ha mimockocTy U B mpocTpaHcTBe. CII0KEHNE U BEIYNTAHUE BEKTOPOB. Y MHOKEHHE
BEKTOpa Ha 4Mcio. PasnoxkeHune BekTopa MO TpEM HEKOMIUIAHApHBIM BekTopam. lIpaBumio
napajuienenunesna. Pemenue 3anay, CBA3aHHBIX ¢ IPUMEHEHUEM IIPABUII IEHCTBUI C BEKTOPAMU.
IIpsmMoyronbHas cucrema KOOpAHMHAT B mpocTpaHcTBe. KoopaumnHarsl Bektopa. IIpocreimme
3a7a4d B KOOpJAMHATax. Yroid Mexay BekTopamu. CKalsipHOE NPOU3BEIEHHE BEKTOPOB.
Beruucnenue yrioB MexAy HpsIMBIMM M IIOCKOCTSIMH. KOOpIMHAaTHO-BEKTOPHBIN METOJA NpH
PELICHUU T€OMETPUYECKUX 3aay.

INJTAHUPYEMBIE PE3YJIbTATbBI



JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE pe3yJbTaThl OCBOEHHUS IporpaMMmbl yueOHOro mpeamera «MaTtematukay
XapaKTepU3yIOTCH:

I'paxnanckoe BocnuTanue:

c(OPMUPOBAHHOCTBHIO TPAKIAHCKOM MO3UIMH OOydYalolerocss Kak akTUBHOTO U
OTBETCTBEHHOT'O YJICHa POCCHUICKOTO OOIIECTBA, MPEICTABICHHEM O MAaTEeMaTHYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIEHUH, MpOIEAyp TIpakJaHCKOTO oOliecTBa
(BBIOOpBI, OMPOCHI W Tp.), YMEHHEM B3aUMOJCIHCTBOBATh C COIMAIbHBIMH HMHCTHUTYTaMU B
COOTBETCTBUH C UX (PYHKIUSIMHU U Ha3HAYCHHEM.

IIaTpnoTnyeckoe BoCIMTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUICKON IPa’KIaHCKOM UIEHTUUYHOCTH, YBAKEHUS K MPOILIIOMY
M HACTOSLIEMY POCCHUUCKOM MaTEeMaTHUKH, I[IEHHOCTHBIM OTHOIICHHEM K JIOCTHUKEHUSIM
POCCHIICKHX MaTEMaTUKOB U POCCUMCKOM MaTeMaTH4eCKOM IMIKOJbI, K HCIOJIb30BAHUIO 3THX
JOCTHIKEHUH B IPYTUX HayKaX, TEXHOJIOTHSX, cepax SIKOHOMUKH.

JlyXOBHO-HPABCTBEHHOTO BOCIIMTAHUSI:

OCO3HAaHHEM JyXOBHBIX IICHHOCTEH POCCHHCKOro Hapoaa; c(HOpMHPOBAHHOCTHIO
HPAaBCTBCHHOI'O CO3HAHUA, STUUCCKOI'O MOBCACHHA, CBA3AHHOI0 ¢ MPAKTHYCCKUM IMTPUMCHCHUCM
JOCTHXKCHUN HAayKH W JIESITEIbHOCTHIO YUYEHOI0; OCO3HAHMEM JIMYHOTO BKJaga B MOCTPOCHHUE
YCTOWYIMBOTO Oy IyIIEro.

IcTeTHYeCKOe BOCIUTAHUE:

ACTETUYECKUM  OTHOILIEHHEM K MHpY, BKJIIOYas JCTETUKY  MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, PEIICHHH, pacCy>KIeHUW; BOCHPUUMYHUBOCTHIO K
MaTE€MaTUYECKUM aCleKTaM pPa3jIuyHbIX BUJOB UCKYCCTBA.

dusnyeckoe BoCIUTaAHHUE:

cOpPMUPOBAHHOCTHIO YMEHHS TMPUMEHITh MaTeMaTU4YeCKHWe 3HaHHWs B MHTEpecax
37I0pOBOTO U 0€30macHOro 00pasza >KU3HH, OTBETCTBEHHOT'O OTHOIIEHHUS K CBOEMY 3JI0POBBIO
(3mopoBoe mHTaHue, cOATAaHCUPOBAHHBIA PEKUM 3aHSATHH U OTHbIXa, peryispHas (usmdeckas
AKTUBHOCThH); (PU3MUECKOrO COBEPIIEHCTBOBAHUS, MPU 3aHATUSAX CIIOPTHBHO-030POBUTEIHHON
JIeITeIbHOCTBIO.

TpynoBoe Bocnnutanue:

TOTOBHOCTBIO K TPYJly, OCO3HAHHEM LIEHHOCTH TPYAOJIO0US; UHTEPECOM K pPazIHMYHBbIM
chepam npohecCUOHATBHON AESITENTbHOCTH, CBSI3aHHBIM C MaTEeMaTHKON U €€ MpUIIOKEHUSIMU,
YMEHHEM COBEpIlaTh OCO3HAHHBIN BBIOOp Oynylei mpodeccuu u peaan3oBbIBaTh COOCTBEHHbIE
JKU3HEHHBIE IUIaHbl, TOTOBHOCTbIO M CIOCOOHOCTHIO K MaTeMaTHYecKOMy OOpa3oBaHUIO U
camM000pa30BaHUIO HA IPOTSHKEHUH BCEH )KU3HU; TOTOBHOCTHIO K aKTUBHOMY YYaCTHIO B PELLICHUN
MIPaKTUYECKHX 33/1a4 MaTEMaTUYECKON HAIIPABICHHOCTH.

IKoJ0rHuecKoe BocnuTaHue:

c(hOPMHUPOBAHHOCTHIO IKOJIOTUYECKOW KYJIbTYphl, MOHUMAHUEM BIHUSHUS COLUAIBHO-
SKOHOMHYECKHUX TPOIIECCOB HA COCTOSHHE TPUPOJHONW W COIMAIBHOW Cpeabl, OCO3HAHUEM
I00AaNbHOTO — XapakTepa JOKOJOTHMYECKUX  MpoOJieM; OpUEHTalWe Ha  MpUMEHEHHE
MaTeMaTUYeCKUX 3HAHMUW N7 pellieHus 3aJay B 00JIaCTH OKPY’KaloUleil cpesbl, MiIaHUpOBaHUS
MOCTYTIKOB ¥ OLIEHKU UX BO3MOHBIX MOCIEACTBUMN ISl OKPYKAIOIIEH Cpeibl.

HeHHOCTI/I Hay‘IHOFO IMMO3HAHUA:

c(hOPMUPOBAHHOCTHIO MHPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH U OOIIECTBEHHOI NMPAKTUKU, TOHHMaHUEM MaTeMaTU4YeCKON HayKu Kak cepbl
YeJIOBEUECKOU JIEATEIbHOCTH, 3TAOB €€ pa3BUTUSA U 3HAUYMMOCTH /I Pa3BUTHUS LUBUIM3AINY;



OBJIAICHUEM SI3BIKOM MAaTEMAaTUKHU U MATEMATUYECKOM KyJIbTYypOH KaK CpEJCTBOM ITI03HAHUS MUPA;
TOTOBHOCTBIO OCYLIECTBIIATH IPOEKTHYIO U UCCIEAOBATENBCKYIO AEATEIBHOCTh MHIAUBUAYAIbHO
U B IpyIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

MeranpeqMeTHble  pe3yJdbTaThl ~ OCBOGHHUS  IPOTPaMMbl  y4eOHOTO  TpeaMera
«MareMaTuka»  XapaKTepU3YIOTCS  OBJAQJCHUEM YHUBEPCATBHBIMH  HO3HABAMENbHLIMU
OelicmeusiMu,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHLIMU — OCUCMEUSMU,  VHUBEPCANbHbIMU
PeYAMUBHBIMU OCUCBUAMU.

1) Vuueepcanvnvie nosnasamenshole oeticmsusi, obecneuusarom Gopmuposarue 6az06uix
KOZHUMUBHBIX NPOYECCO8 00YyUarowuxcsa (0c8oeHue Memooo8 NO3HAHUS OKPYHCalowe20 Mupd;
npUMeHeHUe 102UYECKUX, UCCIe008AMeNbCKUX Onepayull, yMeHul pabomams ¢ uHgopmayueti).

Ba3oBble JJornueckue aeiicTBuA:

® BBUIBJISITh U XapaKTEpU30BaTh CYILECTBEHHbIE NPU3HAKUM MAaTEMaTHYECKUX OOBEKTOB,
NOHATHI, OTHOIICHUH MEXIy MOHATHAMH; (DOpMyIUpOBATH OMpPECTCHHsS TOHSITHI;
yCTaHaBJIMBATh CYLIECTBEHHBIN MPU3HAK KJIACCU(PUKALMU, OCHOBAHMS AJsi 0000IeHUs U
CPaBHEHHUsI, KpUTEPUU TPOBOAUMOI0 aHAJIN3a;

® BOCIPUHHUMATH, (OPMYJIHPOBATH WU TMPEOOPA30OBBIBATH CYXKACHUS: YTBEPAHUTEIBbHBIC H
OTpHILIATENbHbIE, €IMHUYHBIE, YACTHBIE U 00ILUE; YCIOBHbIE;

® BBIIBJIATH MAaTEMaTHYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U IPOTUBOpEUMs B (akTax,
JAHHBIX, HAOJIOACHUAX M YTBEP)KACHUAX; INpeajaraTb KPUTEPUM JJsl BBISABICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUUL;

e JleNaTh BBIBOJBI C HCIOJBb30BAHWEM 3aKOHOB JIOTUKH, JEIYKTUBHBIX U HMHJyKTUBHBIX
YMO3aKI4YeHUH, YMO3aKIIIOUEHUH 110 aHAJIOTHY;

® [IPOBOJUTH CAMOCTOSITENILHO JI0OKA3aTeIbCTBA MAaTEMAaTUYECKUX YTBEPXKICHUM (IIpsIMbIE U
OT MPOTHUBHOI0), BHICTPAUBATh aPTyMEHTALINIO, IPUBOJUTH IPUMEPBI U KOHTPIPUMEPHI;
000CHOBBIBAaTh COOCTBEHHBIE CY)K/ICHHSI U BBIBOIbI;

e BbpIOMpaTh cnoco0 pemeHUs y4eOHOW 3agaud (CpaBHMBAaTh HECKOJIBKO BAapHAHTOB
pelieHus, BbIOMpaTh Hanbojee MOIXOIAMIMA C YYETOM CaMOCTOSITENbHO BBIAEIEHHBIX
KPUTEPHEB).

Ba3zoBble uccienoBarenbckme aeidcTBUS:

® 1CIIOJIB30BaTh BOMPOCH! KaK UCCIEA0BATEIbCKUN HHCTPYMEHT MTO3HAHUS; (OPMYIUPOBAThH
BOIIPOCHI, (PUKCHUpYIOLHE TPOTUBOpEUne, MpolIeMy, YCTaHaBIUBaTh KICKOMOE U JTaHHOE,
(dbopMHUpPOBATH THIOTE3Y, APTYMEHTHUPOBATH CBOIO MO3ULINIO, MHEHHE;

® T[POBOJIUTH CAaMOCTOSITEJIbHO CIUIAHUPOBAHHBIA OSKCIIEPUMEHT, HCCIEAOBAHUE I10
YCTAHOBJICHUIO OCOOCHHOCTEH MaTreMaTHYeckoro oOBbeKTa, SBJIEHMs, Ipoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXly 00bEKTaMHU, SIBICHUSMH, POLIECCAMU;

® CaMOCTOATENbHO (hOPMYIHPOBaTH 00OOIIEHHS U BBIBOJBI 10 pe3yJIbTaTaM MPOBEAEHHOTO
HaOJIOIeHUs, UCCIIEIOBaHUS, OLICHWBATh JOCTOBEPHOCTH IOJYYEHHBIX pE3YJIbTaTOB,
BBIBOJIOB M 000O0IIEHNI;

® [IPOTHO3UPOBATH BOZMOKHOE Pa3BUTHUE MPOIECCA, a TAK)KE BBIABUTATDH MPEATIOIOKEHUS O
€ro pa3BUTHH B HOBBIX YCIIOBHUSX.

Padora ¢ undopmanueii:

®  BBUIBIIATH AehUIUTHI HHPOPMALIMH, TAaHHBIX, HEOOXOIUMBIX JUIS OTBETA Ha BOIIPOC M JUIA
pelleHus 3a1auu;

e BbIOMpaTh HMHPOPMAIMIO M3 HCTOYHUKOB pA3IUYHBIX THUIIOB, AaHaJU3UPOBATb,
CHCTEMaTH3UpPOBAaTh M HHTEPIPETHPOBATH HMH(OPMAIMIO PA3IUYHBIX BHJIOB U (hopm
MpeJICTaBICHHUS,



® CTPYKTYpHpOBaThb HH(MOPMAIMIO, TMPEACTABIATE €€ B  pa3IM4YHBIX  (opMax,
WITIOCTPUPOBATh IpaUuecKy;

® OIICHUWBaTh HAAEKHOCTh MH(OPMAIMM MO CaMOCTOSTENBHO C(HOPMYIHMPOBAHHBIM
KPHUTEPUSM.

2) Vhusepcanvhvle KOMMYHUKAMUGHBIE OelicmEUsl, 00eCneuusarom chopmuposaniHoCcme
COYUATILHBIX HABLIKOG 00YYAIOUJUXCAL.

Oo0wmenue:

® BOCIPUHMMATH U (HOPMYJIUPOBATH CYKACHUS B COOTBETCTBUM C YCIOBUSMM U ILIEISAMU
06H_I€HI/ISI; sSICHO, TOYHO, 'PAaMOTHO BbIPAXKATh CBOIO TOYKY 3PCHUA B YCTHBIX U TUCbMCHHBIX
TEKCTaX, JJaBaTh IOSCHEHUs 110 XOJy peLICHUs 3aJaud, KOMMEHTHPOBATh IOJYYCHHBIH
pe3yibTar;

e B xoJi¢ 00CYXIEHHUS 33JaBaTh BOIIPOCHI IO CYHIECTBY OOCYXIaeMOW TEMbI, IPOOIEMBI,
peLLIaeMOfI 3aa4u, BbICKA3bIBaTh UACHU, HAICIICHHBIC HA IMOUCK PCUICHUA, COIMOCTABJIATH
CBOU CYXKACHUS C CY>KICHHUSIMH JPYTUX YYaCTHUKOB AMAJIOra, 0OHApy>KUBATh Pa3IHuue U
CXOJICTBO IMO3MLIMH; B KOPPEeKTHOW ¢opme (opMynupoBaTh pa3HOIJIacHs, CBOU
BO3PaKEHUS;

® MPCACTABJIATL PE3YyJIbTAaThl PCHICHUA 3ada4dM, SKCIICPUMCHTA, HUCCICAOBAHUA, ITPOCKTA,
CaMOCTOATCIIBHO BI)I6I/IpaTI) ¢)OpMaT BBICTYIIVICHHUA C y‘IéTOM 3ala4 MNpe3CHTaAluu H
0COOEHHOCTEH ayIUTOPHH.

CoTpyaHnuecTBo:

® [IOHMMAaTh W HMCIOJB30BATh MPEUMYIIECTBA KOMAaHAHON U MHIUBHUIyaJbHON pabOTHI MpH
pelIeHnH y4eOHbIX 3aJay; MPUHUMATh LIe€Jdb COBMECTHOM NESATEIbHOCTH, IIAHUPOBAThH
OpraHM3alMl0 COBMECTHOM palOThl, pacHpelessaTh BHIbI padoOT, J10roBapUBaThCH,
00Cy»X/1aTh MPOLIECC U PE3yIbTAT pabOThl; 0000IIATh MHEHUS HECKOJIBKUX JIHOACH;

® yyacTBOBaTh B IPYyNNOBBIX (popmax paboThl (0OCykAeHUs, OOMEH MHEHHMH, «MO3TOBbIE
LITYPMBD» U UHBIE); BBIIIOJIHATH CBOIO YaCTh PabOTHl U KOOPAMHUPOBATH CBOU JCHCTBUS C
JPYTUMH 4Wi€HaMHM KOMaH/bl; OLIEHUBATh Kaue€CTBO CBOETO BKJIAa B OOLIMI MPOAYKT IO
KpUTEpUIM, CHOPMYJINPOBAHHBIM YHYACTHUKAMH B3aUMOJICHCTBUS.

3) Vwuusepcanvuvie pecynamuenvle Oelicmeus, 0becneuusaiom  Hopmuposanue
CMBICTI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCTU.

Camoopranu3anusi:

® COCTaBJATH IUIaH, aJTOPUTM PEHICHHUS 3aJaud, BBIOMPATh CIOCOO PEHmICHHS C YYETOM
UMEIOIUXCA  PEeCypcoB M COOCTBEHHBIX BO3MOXKHOCTEHM, apryMeHTHpPOBaTh H
KOPPEKTHPOBATh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOW MH(POPMALIUH.

CaMOKOHTPOJIb:

e BJaJIeTh HaBbIKAMM [TO3HABATENBHOM peIeKCHU KaK OCO3HAHUS COBEPIIAEMBbIX AEHCTBHIM
U MBICIHUTEIBHBIX TPOIECCOB, UX PE3yNbTaTOB; BIAJETh CIOCOOAMHU CaMOMPOBEPKH,
CaMOKOHTPOJISI IIPOLIECCa U pe3yJibTaTa PelIeHns MaTeMaTHUECKON 3a/1auu;

® [PEeIBUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH INPH PEIICHUHU 337a4yd, BHOCHUTDH
KOPPEKTHBBI B JIEATENBHOCTh HA OCHOBE HOBBIX OOCTOATENHCTB, JAHHBIX, HalJICHHBIX
OmMOOK, BBISIBJICHHBIX TPYTHOCTEH;

® OIICHWBaTh COOTBETCTBHE pe3yJbTaTa IEIHM ¢ YCIOBUSM, OOBSCHATH TPUYHHEI
JOCTHOKEHUS WM HEIOCTHKEHHUS Pe3yJIbTaTOB AEATEIbHOCTH, HAXOIUTh OIIMOKY, 1aBaTh
OLICHKY MTPHOOPETEHHOMY OTIBITY.

MNPEAMETHBIE PE3YJIBTATHBI

10 KJIACC



OnepupoBath NOHATUAMU: TOUKA, IPSAMAas, INIOCKOCTb.

[TpuMeHSTh aKCHOMBI CTEPEOMETPHH U CIICACTBUS U3 HUX MPU PEIICHUH T€OMETPUICCKUX
3aad.

OnepupoBarh MOHATHSAMHU: TAPAJUICIBHOCTh M TEPHCHIUKYJISIPHOCTh MPSAMBIX |
IJIOCKOCTEM.

KnaccuduiupoBarh B3auMHOE pacloI0KEHHUE TPSMBIX U TUIOCKOCTEH B MPOCTPAHCTBE.

OnepupoBaTh TOHATHSIMHU: JBYTPAHHBIM YroJi, TpaHW JBYTPaHHOTO Yyria, pedpo
JIBYTPaHHOTO YTJIa; JIMHEHHBIN yroJ ABYIPaHHOTO YIJIa; TpalyCHas Mepa IByTPaHHOTO yTJa.

OnepupoBarh MOHATUSIMHU: MHOTOTPAaHHHK, BBITYKIIBIA W HEBBIMYKIIbI MHOTOTPAaHHUK,
9JICMCHTBI MHOI'OI'PAaHHHUKA, HpaBI/IHBHBIf/’I MHOTI'OT'paHHUK.

Pacrio3HaBaTh OCHOBHBIE BUIBI MHOTOTPAaHHHMKOB (ITHUpaMUIa; MPU3Ma, MPSIMOYTOIbHBIN
napajuieNienunes, Kyo).

KnaccudumupoBath MHOTOTPaHHUKH, BBIOMpass OCHOBAaHWS Ui  Kiaccu(uKanum
(BBIHYKJ'IBIC U HCBBIIIYKJIBIC MHOTOTPAHHMKH, IPAaBUJIbHBIC MHOTOTPAaHHUKH; TIIPSAMBIC U
HAKJIOHHBIE PU3MBI, TAPAJUICIICTIATIC/IbI ).

OHepI/IpOBaTB MOHATHUAMU: CCKYIIAad IMIOCKOCTb, CCUCHUEC MHOT'OIPAHHUKOB.

OOBSACHATH MIPUHITUIIBI TIOCTPOCHUS CEUCHHIA, UCTIONIb3YSI METOJI CJICIIOB.

CTpOI/ITI) CCUCHUA MHOI'OT'PaAaHHHUKOB METOAOM CJICA0B, BBIIIOJHATH (BI)IHOCHBIG) IIJIOCKHEC
YEePTEIKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYD: BUJ CBEPXY, COOKY, CHH3Y.

Pemrate 3ala41 Ha HAXOXACHUC I'COMETPUICCKUX BCIIMIMUH I10 06pa3uaM WA AJIrTOpUTMaMm,
NPUMEHSST U3BECTHBIC AHAJTUTUYCCKHE METOJbI NMPH PEIICHUH CTAHIAPTHBIX MaTEeMAaTHYECKHX
3ala4 Ha BBIYUCJIICHUC paCCTO?[HI/II\/JI MCXKAY ABYMA TOYKAMH, OT TOYKH J0 HpﬂMOﬁ, OT TOYKHU 10
TUIOCKOCTH, MEXK]Ty CKPEIIUBAIOIIMMUCS MPSMBIMHU.

Pemrate 3ala41 Ha HAXOXACHUC I'COMETPUUCCKHNX BCJIIMYUH 10 06pa311aM HJIK aJIrTOpUTMaM,
NPUMEHSST U3BECTHBIC AHAJTMTUYCCKHE METOJbI MPH PEIICHUH CTAHIAPTHBIX MAaTEeMAaTHYECKHX
3ala4 Ha BBIYHUCICHHUC YIJIOB MCXKAY CKPCHIMBAOIIMMUCA IIPAMBIMH, MCKIY HpHMOﬁ u
TUIOCKOCTBIO, MEXKJTy TNIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.

Brruucnsate 006EMBI U IJIOMIAIM TOBEPXHOCTEH MHOTOTPAaHHUKOB (MpU3Ma, IUpamMua) ¢
npUMeHeHHeM (pOPMYIT; BBIYUCIISITh COOTHOIIEHHS MEXKIY IIONIAIIMU MTOBEPXHOCTEH, 00BhEMaMu
HOI[O6HI)IX MHOTI'OI'paHHUKOB.

OnepupoBaTh TOHSATHUSMH: CUMMETPHS B TIPOCTPAHCTBE;, LEHTP, OCh U IUIOCKOCTb
CUMMETPUU; LEHTP, OChb U INIOCKOCTh CHMMETPHUH (PUTYPHI.

W3BnekaTh, MpeoOpa3oBbIBATH U HHTEPIPETUPOBATH HHPOPMAIIHUIO O MPOCTPAHCTBEHHBIX
reOMEeTPUUECKUX PUTYypax, MPEACTABIEHHYIO Ha YepTexaxX U pUCYHKaX.

[TpumensTh reoMeTpuveckue GakThl IS PEIICHUS CTEPEOMETPHUECKUX — 3ajad,
NPEOIarafoliX HECKOJIBKO IIaroB PEIICHUs, €CM YCJIOBUS NMPUMEHCHHS 3aJaHbl B SIBHOM
dopme.

[IpuMeHATH mpocTeNIIne MPOrpaMMHBIE CPEICTBA U 3JIEKTPOHHO-KOMMYHUKAI[MOHHBIE
CHCTEMBI TIPU PEIICHUU CTEPEOMETPHUCCKUX 3a/1au.

[IpuBoguTE mNpHUMEpPHl MaTEMaTUYECKMX 3aKOHOMEPHOCTEW B MPHUPOAE U JKU3HHU,
pacrio3HaBaTh MPOSBICHUE 3aKOHOB F'€OMETPUHU B HCKYCCTBE.

[IpuMeHATH MOTy4YEHHBIE 3HAHMS HA NMPAKTHKE: aHAJIU3UPOBATH PEAIBHBIC CUTyallMd U
OPUMEHSATh ~ M3YYCHHBIC TOHATHUS B  MPOIECCe IMOHMCKA  PEIICHUS  MaTeMaTHUYeCKU
chopMyTHpPOBAaHHON MPOOJIEMBI, MOJEIMPOBATh pEaTbHBIE CUTyaIllUH Ha S3BIKE TEOMETPHH,
UCCIIEIOBATh MOCTPOCHHBIC MOJICNIM C HCIOJIb30BAHUEM T€OMETPUYCCKUX TIOHSATHH U TEOpEM,
armapara anre6p1;1; peiaTh MPAKTUYCCKUEC 3aa4u, CBA3aHHBIC C HAXOXKIACHUEM I'COMETPUUCCKUX
BCJIMYMH.

11 KJIACC



OmnepupoBatb HOHSATHSMHU: WIMHAPUYECKast MIOBEPXHOCTb, oOpazytoriue
IMJTMHPUYECKON TIOBEPXHOCTH; IMIINH/IP; KOHMYECKasi IIOBEPXHOCTh, 00pa3yromue KOHMYECKOH
MOBEPXHOCTH, KOHYC; chepruuecKas IOBEPXHOCTb.

Pacnio3naBath Tena BpameHus (LWIMHADP, KOHYC, cdepa u map).

OOBSACHATH CrIOCOOBI MOTYYSHHS TEJl BPALICHUS.

Krnaccuduuuposats B3anMHOE pacIiojiokeHue chepsl ¥ IIIOCKOCTH.

OmnepupoBaTh MOHATHAMU: IIAPOBOW CETMEHT, OCHOBAHHE CEIMEHTa, BBICOTA CEIMEHTA,
IIapPOBOH CJI0H, OCHOBAaHHE IIAPOBOT'0 CJI0S, BEICOTA ILIAPOBOTO CIIOSI; IIAPOBOM CEKTOP.

Bbruncnsate 00bEMBI M IUTOIIAAN MOBEPXHOCTEH Te BpAIlEHHS, TEOMETPUYECKUX TEIl C
npUMEHEHHEM (HOPMYIL.

OmnepupoBaTh MOHATHSIMHU: MHOTOTPAHHHK, BIIMCAHHBIA B C(epy M ONHCAHHBIA OKOJIO
cdepsr; chepa, BIHCaHHAs B MHOTOTPAHHUK HJTM TEJIO BpPaIICHUS.

BBIUHCIsATE COOTHOMIEHNS MEXK/TY TIOMIAISIMU TOBEPXHOCTEH 1 00bEMaMU TOTOOHBIX TEL.

N300paxkaTh u3yuyaemble (GUTypbl OT PYKM UM C HPUMEHEHHEM MPOCTBIX YEepPTEKHBIX
UHCTPYMEHTOB.

BhINONHATE (BBIHOCHBIE) TUIOCKUE YEPTEKU M3 PUCYHKOB MPOCTHIX 00BEMHBIX (QUTYp: BUI
CBepXy, COOKY, CHU3Y; CTPOUTH CEUCHHS TEJl BPAILCHUSI.

W3BnekaTh, HHTEPIPETUPOBATH U MPE0OPa30BBIBATH HH(POPMAIIHIO O MPOCTPAHCTBEHHBIX
reOMETPUYECKUX (PHUTypax, MPEACTABICHHYIO Ha YepTekKax U PUCYHKaX.

OmnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BBIMomHATE NeHCTBHS CIIOKEHUST BEKTOPOB, BHIYUTAHUS BEKTOPOB M YMHOXCHUS BEKTOpa
Ha YHUCII0, OOBSICHATH, KAKUMH CBOMCTBaMHU OHHU 00JIa/1af0T.

[TpuMeHATh MpaBUIIO MapaiesenuIe/a.

OmnepupoBarh MOHATHAMHU: JIEKAPTOBHl KOOPAMHATHI B TPOCTPAHCTBE, BEKTOP, MOIYIb
BEKTOPa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, Yol MEXIY BEKTOpaMH, CKaIIPHOE
POM3BEACHNE BEKTOPOB, KOJUIMHEAPHBIE M KOMIUIAHAPHBIE BEKTOPHI.

Haxoaute cymMy BEeKTOPOB U IIPOM3BEACHUE BEKTOPA Ha YKCIIO, YTOJl M1y BEKTOpaMH,
CKaJIIPHOE TIPOU3BEICHUE, PACKIIAIBIBATH BEKTOP T10 IBYM HEKOJUTMHEAPHBIM BEKTOPaM.

3ajaBaTh IUIOCKOCTh YPaBHEHHEM B JICKApTOBOW CHCTEME KOOPAMHAT.

[TpumensT reoMeTpuveckne (akThl Ui PEHICHUS CTEPEOMETPHUYECKHX — 3ajad,
IpPEeNoiaralolliiX HECKOJIBKO IIaroB peIleHUs, €ClaM YCJIOBUS NPUMEHEHMs 3a/laHbl B SIBHOM
dbopwme.

Pemate npocreiime reoMmeTpuieckre 3a1a4u Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO
MEeTo/1a.

Pemate 3amaunm Ha J0Ka3aTeNbCTBO MaTeMaTHMUECKHMX OTHOLIEHHH W HaXOXKJICHHE
TE€OMETPUYECKUX BEJIIMYHMH 1O 00pa3laM WM aIrOpUTMaM, TMPUMEHsSI U3BECTHBIE METOABI NpH
pELICHUH CTaHJapTHBIX MaTEMaTHUECKUX 3a]1ay.

[TpuMeHsATh TpOCTEHIIE MPOTPaMMHBIE CPEICTBA U AJIEKTPOHHO-KOMMYHUKAIIMOHHBIC
CHCTEMBI IIPU PELICHUU CTEPEOMETPHUECKUX 3a/1a.

[IpuBoAMTH, TpPHUMEPHl MaTEMAaTHYECKMX 3aKOHOMEPHOCTEH B TPHPOJE M JKU3HH,
pacrio3HaBaTh MPOSBICHUE 3aKOHOB F'€OMETPUH B UCKYCCTBE.

[TpuMeHsTH TOTyYeHHBIE 3HAHUS Ha TPAKTUKE: aHATH3HPOBATH PEANbHbBIC CHUTYallMd U
OpUMEHSATh  M3Y4YEHHblE TOHATHUA B  TpOlLECCe IOMCKAa pEIIeHHs  MaTeMaTH4eCKU
chOpMyYIHPOBaHHOW TPOOIEMBI, MOACTUPOBATh pPEATbHBIC CHTYyallMd Ha S3bIKE T€OMETPHH,
UCCIIEIOBaTh MOCTPOECHHBIE MOJENU C HMCIOJIb30BAaHMEM T€OMETPUYECKUX TOHSATHH U Teopem,
ammapara anreOpbl; penath MPaKTUIECKUe 3a]auH, CBSI3aHHbBIE ¢ HAXOXKICHUEM TeOMETPHYECKUX
BEJIMYMH.



TEMATHYECKOE IINTAHUPOBAHMUE
10 KJIACC

Ne

HanmeHoBaHUe pa3/ie/ioB U TeM MPOTrPaMMBbI

KosimyecTBO 4acoB

JJ1eKTpOHHbIE (1M pPOBLIE)

n/mo Bcero |KonTposbHbie| [IpakTruueckue o6pa3oBaTeJ/ibHbIe PECYPChI
paboThl paboThI
1 |BBegeHHe B CTEpEOMETPUIO 10
2  |[IpsAMble U NIJIOCKOCTHU B IPOCTPAHCTBE. 12 1
[lapassieIbHOCTB NPAMBIX U [IJIOCKOCTEU

3  |[lepneHAUKYJIAPHOCTD NPAMBIX U IIJIOCKOCTEHN 12
4 [Yrubl Mex Ay NPpAMBIMY U IIJIOCKOCTAMU 10 1
5 |MHororpaHHUKH 11 1
6 |06bEéMbI MHOTOTPAaHHUKOB 9 1
7  |[loBTOpEHMeE: CeYeHUs, PACCTOAHUA U YIJIbI 4 1
OBILIEE KOJIMYECTBO YACOB I10 [TIPOT'PAMME 68 5 0
11 KUIIACC

Ne | HaumeHOBaHHe pa3/ziesioB U TEM IPOrPaMMbl KosinyecTBo 4yacoB Jds1eKTpoHHbIE (1M pOBbIE)
n/m Bcero |KonTposbHble| [IpakTHUyeckue obpasoBaTesIbHbIE PeCYPCEI

paboThl paboThI
1 |Tena BpaueHusa 12
2 |06BéMmbl TEN 5 1
3  |BekTOpbl M KOOPJUHATHI B IPOCTPAHCTBE 10 1
4 [lToBTOpEeHUE, 0600611I€eHHUE, CUCTEMATHU3AIUA 7 1
3HAHUU

OBILIEE KOJIMYECTBO YACOB I10 [TIPOT'PAMME 34 3 0

IHOYPOYHOE IINTAHUPOBAHHUE
10 KUIACC




Ne Tema ypoka KosinyecTBO 4acoB JlaTa usydeHusd
n/m Bcero | Kontposbnble | [IpakTHyeckue
paboThI paboThI

1 |OCHOBHBIE IOHATHUS CTEPEOMETPHUH: TOUKA, NIPSAMAas, INIOCKOCTb, IPOCTPAHCTBO. 1
[IpaBumna n300pakeHUs: Ha PUCYHKAX: N300PAKEHUS TUIOCKOCTEH, apaiebHbIX
OpsSMBIX (OTPE3KOB), CEPEUHbBI OTPE3Ka

2 |[TonsTHs: IepecekaronIrecs MIOCKOCTH, EPECEKAIOIUECS IPAMas U INIOCKOCTb 1

3 |[TonsTHs: nepecekaronIrecs MIOCKOCTH, EPECEKAIOIUECS IPAMas U INIOCKOCTb 1

4  [3HaKOMCTBO C MHOTOTpaHHMKaMH, U300paKEHNE MHOIOIPAHHUKOB HA PUCYHKaX, Ha 1
IIPOEKIIMOHHBIX YEPTEkKaX

5 |HavanbpHble cBelleHUs 0 KyOe U nmupamue, ux pa3BEpTku U mozenu. CeueHus 1
MHOT'OI'DAHHUKOB

6 |HauanbHble cBeieHUS 0 KyOe U mupaMuje, UX pa3BEPTKU U Mojenu. CeueHus 1
MHOIOTPaHHUKOB

7  [lloHsTHE 00 AaKCHOMAaTHYECKOM TIOCTPOCHUN CTEPEOMETPHH: aKCHOMBI 1
CTEPEOMETPUU U CIEACTBUSI U3 HUX

8 |[loHsATHE 00 aKCMOMATHYECKOM IOCTPOEHUN CTEPEOMETPUH: aKCHOMBbI 1
CTEPEOMETPUN U CIEACTBUS U3 HUX

9 [[lonsTHE 006 aKCHOMaTUYECKOM IIOCTPOEHUHU CTEPEOMETPUU: AKCUOMBI 1
CTEPEOMETPUU U CIEACTBUS U3 HUX

10 [[Tonarue 00 akCHOMAaTHUYECKOM MOCTPOCHUHN CTEPEOMETPUN: AKCHOMBI 1
CTEPEOMETPUU U CIEACTBUS U3 HUX

11 |B3auMHOe pacmnoioKEHHUE NPAMBIX B IIPOCTPAHCTBE: NEPECEKAIOIINECS, 1
NapaJuIeIbHbIE U CKPEIUBAKOIINECS IIPSIMBIE

12 |[TapamienbHOCTh NPSMBIX U IUIOCKOCTEW B IPOCTPAHCTBE: NapaJlJIeIbHbIE NIPSMBIE B 1
IPOCTPAHCTBE; NapAJUIEIBbHOCTD TPEX MPAMBIX

13 |[TapamienpHOCTh NPSIMBIX U IJIOCKOCTEN B IIpocTpaHcTBe: [lapamtensHOCTh TpsMoit 1
U IJIOCKOCTH

14 |Yrubl ¢ COHANPABIEHHBIMU CTOPOHAMU 1

15 |Yrosn Mexny npsMbIMHU B IPOCTPAHCTBE 1

16 |Yroa Mexay NpsIMBIMU B IIPOCTPAHCTBE 1




Ne Tema ypoka KosinyecTBO 4acoB JlaTa usydeHusd
n/m Bcero | Kontposbnble | [IpakTHyeckue
paboThI paboThI
17 |[TapamienabHOCTh INIOCKOCTEN: NMapaljIeNIbHbIE INIOCKOCTH 1
18 |CroiicTBa napajienbHbIX IIIOCKOCTEH 1
19 |[IpocTeiiiine npocTpaHCTBEHHBIE (DUTYPHI HA TUIOCKOCTH: TETPadIp, KyO, 1
napajuleJIenunes
20 [Ioctpoenue ceueHuit 1
21 [loctpoenue ceueHuit 1
22 |KontponbHas pabota no teme "[IpsMble 1 MIO0CKOCTH B TPOCTPAHCTBE. 1 1
[lapanienbHOCTh NPSAMBIX U IJIOCKOCTEN"
23 ([IepreHIUKYJIAPHOCTD NPSAMOU U IJIOCKOCTH: NEPIICHAUKYJIAPHBIE IPSIMbIC B 1
MIPOCTPAHCTBE
24 |[Tpstmble napajuieabHble U NEPIEHANKYJIIIPHBIE K INIOCKOCTH 1
25 |[Ipstmble napanienbHble U HEPIEHAUKYIIPHBIE K IUIOCKOCTH 1
26 ([Ipru3Hak nepneHIUKyISAPHOCTH MPSMOM U IUNIOCKOCTH 1
27 (IIpu3Hak neprneHIuKyISAPHOCTH MPSMOHN U TUIOCKOCTH 1
28 [Teopema o mpsiMOM MEPIICHIUKYISPHOMN TIIOCKOCTH 1
29 [Teopema 0 NpsIMOM MEPIICHIUKYISIPHOMN TIIOCKOCTH 1
30 [Teopema o mpsiMOM MEPIIEHIUKYISIPHOMN TIIOCKOCTH 1
31 |[leprieHauKYISIp M HAKIOHHBIE: PACCTOSIHUE OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHUE OT 1
PSIMOM 0 TIOCKOCTH
32 |[lepnieHOUKYJISIp ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKH /10 TUIOCKOCTH, PACCTOSIHUE OT 1
PSIMOMN 0 TJIOCKOCTH
33 |[lepnieHOUKYIJISp U HAKIOHHBIE: PACCTOSIHUE OT TOYKH /10 TUIOCKOCTH, PACCTOSIHUE OT 1
psIMOM 0 TJIOCKOCTH
34 |[leprieHaUKYJISIp M HAKJIOHHBIE: PACCTOSTHUE OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHUE OT 1
PSIMOM 0 TJIOCKOCTH
35 |Y1ubl B MPOCTPAHCTBE: YTOJ MEKY MPSMON U MIIOCKOCTBIO 1
36 |[IByrpaHHBI yro, JUHEHHBIN YTOJI JBYTPAHHOIO yTria 1




Tema ypoka

KosinyecTBO 4acos

JlaTa usydeHusd

n/m Bcero | Kontposbnble | [IpakTHyeckue
paboThI paboThI
37 |[dByrpaHHblii yroi, JUHEHHBIN YToJl JBYIPaHHOIO yTIia 1
38 |[IepneHIUKYISPHOCTD IJIOCKOCTEN: IPU3HAK MEPIEHANKYJIIPHOCTH IBYX 1
IIJIOCKOCTEN
39 [[IepneHIUKYISAPHOCTH IUNIOCKOCTEMN: IPU3HAK MEPIICHIUKYJIIPHOCTH IBYX 1
MJIOCKOCTEN
40 |[IepneHAMKYISIPHOCTD IUIOCKOCTEN: MPU3HAK NIEPIIEHIUKYIIAPHOCTH JBYX 1
[IJIOCKOCTEN
41 |Teopema 0 TPEX NEPHEHAUKYIIAPAX 1
42 |Teopema 0 TpEX NEPHEHAUKYIIAPAX 1
43 |Teopema 0 TpEX NEPHEHAUKYIIAPAX 1
44 [KoutpomnpHas pabota o Temam "[lepneHIuKyIsIpHOCTD MPSMBIX U MIIOCKOCTEN" U 1 1
"VT1I1bl MEXAY OPSIMBIMU U IJIOCKOCTSMU"
45 |[ToHsiTUE MHOTOI'PAHHHUKA, OCHOBHBIE JIEMEHThl MHOIOTPAHHUKA, BBITYKJIbIE U 1
HEBBIITYKJIbIE MHOTOTPAaHHUKH; Pa3BEPTKAa MHOIOIPaHHUKA
46 (IIpu3ma: n-yrosibHasi IpU3Ma; IPaHu U OCHOBAHUS MPU3MBI; IpsMas U HaKJIOHHAas 1
py3Mbl; OOKOBasi ¥ MOJIHASI TOBEPXHOCTh MPU3MBI
47 |[lapannenenunen, NpsAMOYTOIbHBIN ITapauIeIEUIE] U €r0 CBONCTBA 1
48 ([lupamupaa: n-yrojapHas NupaMuja, FpaHd U OCHOBaHME MUpaMU/ibl; OOKOBas U 1
10JIHASl IOBEPXHOCTh MUPAaMUbL; IPABWIIbHAS U YCEUEHHAs TUpaMKia
49 (IpaBuibHBIE MHOTOTPAHHMKH: MIOHATHE MPABUILHOTO MHOTOI'PAaHHHUKA; TPABUIIbHAS 1
pu3Ma U NpaBUiIbHAS IMPaMK/Ia; TPABUIIbHAS TPEYToIbHAs MUpaMUAa U
paBUJIbHBIN TeTpasap; KyO
50 |[[IpencraBneHue o NpaBUIbHBIX MHOIOIPAaHHUKAX: OKTAdp, JOAEKAIAP U UKOCAIAP. 1
51 |CumMeTpHs B IPOCTPAHCTBE: CUMMETPHUS OTHOCUTEIBHO TOUKH, IPSIMOH, 1
IUIOCKOCTH. DJIEMEHTBHI CHMMETPUHU B TUpaMUIaX, apajuiesenuneiax, MpaBuIbHbIX
MHOTOTpaHHHKaX
52 |BbruncneHue 3J€MEHTOB MHOTOTPaHHHUKOB: pE&0pa, AMaroHasu, yIiibl 1




Tema ypoka

KosinyecTBO 4acos

Bcero

KoHTpoJibHBIE
paboThI

[IpakTH4eckue
paboThI

JlaTa usydeHusd

[Tnomaas 60KOBOM MOBEPXHOCTH M IMOJTHOM MMOBEPXHOCTH MPSMOM TIPHU3MBI,
TUTONIA/Ib OCHOBAaHUH, TeOpeMa 0 OOKOBOW MOBEPXHOCTH MIPSIMON TIPU3MBI

54

[Tnomaae OOKOBOIM MOBEPXHOCTH M MIOBEPXHOCTH MTPABWIIBHON MHPAMUIBI, TEOpEMa
0 TUIOIIA X OOKOBOM MOBEPXHOCTH YCEUEHHON TUPAMUIBI

55

KonTpomipHas padota o Teme "MHOrorpaHHuKH"

56

[ToHsaTue 00 00BEME

57

O0bEM upamMu/Ibl

58

O0BbEM upamMu/Ibl

59

O0BbEM UpaMu/Ibl

60

O0BbEM UupamMu/Ibl

61

O0BbEM IpU3MBI

62

O0BbEM IpU3MBI

63

O0BbEM IpU3MBI

64

KonTposbHas pabota o teme "OO0bEMBI MHOTOTPaHHUKOB"

65

[ToBTOpenue, 00o0IIeHNe cucTemMaTu3anus 3HaHui. [locTpoenue ceuenuii B
MHOTOTpaHHHUKE

RlRrlRrRRIRRRRPR|RP|F

66

[loBTOpEHMNE, 00001IEHNE cCTeMaTH3allks 3HaHUN. BhIuncienye paccTosHUM:
MEXIY ABYMS TOUKaMHU, OT TOUKH JI0 IPSIMOM, OT TOUYKH JI0 IUIOCKOCTH, MEXKTY
CKPCIIUMBAIOIHUMHUCS ITPAMBIMU

67

WrtoroBast KOHTpoJIbHAs paboTa

68

[loBTOpEHNE, 00001IeHNE CCTEMaTU3alls 3HAaHUN. BbIuncienye yrioB: MexXIy
CKPELIMBAIOIUMHUCS MPSIMBIMH, MEKIY IPSIMOH U MIIOCKOCTBIO, IBYTPAHHBIX YTJIOB,

YTJIOB MEXAY TJIOCKOCTSIMU

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

11 KJIACC




Ne Tema ypoka KosinyecTBO 4acoB JlaTa usydeHusd
n/m Bcero | Kontposbnble | [IpakTHyeckue
paboThI paboThI
1 |Cdepa u mwap: ueHTp, paauyc, AMaMeTp; MIONaab HOBEPXHOCTH chepbl 1
2 |B3auMHoOe pacrosyiokeHue cepbl U IIOCKOCTH; KacaTellbHasl INIOCKOCTb K cepe; 1
oAb chepsl
3 |h3o6paxkenue cdepsl, mapa Ha miockocTH. CedeHus mapa 1
4  [IunuHapuyeckas MOBEPXHOCTb, 00pa3yroIine UIMHIPUYECKON TOBEPXHOCTH, OCh 1
LWINHPUYECKON TOBEPXHOCTH
5 |Hummaap: ocHOBaHUS B OOKOBAs IOBEPXHOCTH, 00pa3yromiasi ¥ 0Ch; IIIOIIA/Ib 1
OOKOBOM M IMOJTHOM MOBEPXHOCTH
6 |M3o0pakeHue MUIMHIpPA Ha MIIOCKOCTU. PazBépTka munnapa. CedeHus HUIuHApa 1
(TJIOCKOCTHI0, MapasuIeIbHON WK MEPIICHIUKYIISIPHOM OCH ITUIHHAPA)
7  |KoHuueckasi MOBEpPXHOCTb, 00pa3yIoLI1e KOHUUECKOW IOBEPXHOCTH, OChb U 1
BEpILMHA KOHUYECKON TOBEPXHOCTHU
8 |Konyc: ocHOBaHUME M BepIIMHA, 00pa3yroias U OCh; IIIOMAAb OOKOBOW M MOJTHOU 1
[IOBEPXHOCTHU
9 |YceuéHHblll KOHYC: 00pa3ylole U BBICOTA; OCHOBAHUS U OOKOBAasi HOBEPXHOCTh 1
10 |[H300paxkeHne KoHyca Ha mIockocTH. Pa3BépTka koHyca. CeueHus KoHyca 1
(MII0CKOCTHI0, MapajlIeIbHOM OCHOBAHUIO, U TUNIOCKOCTbIO, MPOXOAAIIEH uepe3
BEPILUHY)
11 [KomOuHamus Ten BpalieHus © MHOTOTPaHHUKOB 1
12 |MHororpaHHHK, ONMCaHHBINA 0KOJIO cepsl; chepa, BMCaHHAsS B MHOTOTPaHHHUK 1
WJIM B TE€JIO BpalllEHUs
13 [[TonsTHe 06 00BEMe. OCHOBHBIE CBOMCTBA 00BEMOB TeN 1
14 |O06bEM UUIMHApA, KOHYCa 1
15 |O6BEM mapa u riomaab chepbl 1
16 |[TogoGHble Tena B mpocTpaHcTBe. COOTHOIIEHUS MEXTY IO IMU 1
MOBEPXHOCTEN, 00BbEMaMH MTOJOOHBIX TET
17 |KontposabHas pabora no remam "Tena Bpamenus" u "O6bemsl Ten" 1 1




Ne Tema ypoka KosinyecTBO 4acoB JlaTa usydeHusd
n/mo Bcero | Kontposbnble | [IpakTruyeckue
paboThI paboThI
18 [BekTop Ha IIOCKOCTU U B TPOCTPAHCTBE 1
19 |CnoxeHue U BBIYUTAHUE BEKTOPOB 1
20 |YMHOXEHHE BEKTOpa Ha YUCIIO 1
21 |Pa3noxeHue BeKTOpa o TPEM HEKOMILIaHApHBIM BekTopam. [IpaBuiio 1
napasuiejenumnesia
22 [Pewmenue 3anad, CBI3aHHBIX C IPUMEHEHUEM IIPABUJ IEHCTBUI C BEKTOpaMHU 1
23 (IIpsmoyroapHas cuCTeMa KOOpAUHAT B IpocTpaHcTBe. KoopauHaTs! BEKTOpa. 1
[Ipocreiimme 3aga4u B KOOpAUMHATAX
24 |Yron mexay BekTopaMu. CKaJIsipHOE MPOU3BEICHUE BEKTOPOB 1
25 (BpluuciieHue yrioB Mexay IpSMbIMU U IJIOCKOCTSMU 1
26 |KoOpIMHAaTHO-BEKTOPHBIM METO/ IIPH PELICHUU T€OMETPUYECKUX 3a1a4 1
27 [KontposabHas pabota o teme "BekTophl U KOOpAMHATHI B IPOCTPAHCTBE" 1 1
28 |[loBTOpenue, o0o0IIeHNE U ccTeMaTH3aus 3HaHuil. OCHOBHBIE (QUTYPBI, (DAKTHI, 1
TEOpEMBI Kypca INIaHUMETPUN
29 ([loBTopeHnue, 0000IIEeHNE U crcTeMaTu3alus 3HaHU. OCHOBHBIE PUTYPBI, (PAKTHI, 1
TEOpEMBI Kypca INIaHUMETPUN
30 |[ToBropenue, o000IIEHNE U CUCTEMaTH3alMsl 3HaHUH. 3a/1aui TUIAHUMETPUU U 1
METO/Ibl X PEIICHUS
31 |[ToBTOpenue, 000O0IIEHNE U CUCTeMaTH3alMsl 3HaHUH. 3a/1aui TUIAaHUMETPUU U 1
METO/Ibl UX PEIICHUS
32 ([IloBropenue, 0600IIEeHNE U crcTeMaTu3alus 3HaHU. OCHOBHBIE PUTYPBI, (PAKTHI, 1
TEOPEMBI Kypca CTEpEOMETPUU
33 |HUToroBast KOHTpOJIbHAsA paboTa 1 1
34 ([ToBTOpeHue, 0000IICHNE U CHCTeMAaTH3allus 3HAHUHA 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0
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