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MOSICHUTEJIbHAS 3AITUCKA

Pabouass mporpamma mno mnpeamery «l['eomeTpus» coOCTaBieHa Ha OCHOBE CIEIYIOIINX

JTIOKYMEHTOB:

e mnpukaz3 MuHoOpHayku ot 17.05.2012 Ne 413 «O06 yrBepxkaeHuu QeneparbHOTO
TOCYy/IapCTBEHHOTO 00pa30BaTEIBHOTO CTAaHIApPTa CPEAHEro o0Imero oOpa3oBaHus» (C
M3MEHEHUSIMHU, BHECEHHBIMU NpHUKa3oM MuHnnpocsenienus ot 12.08.2022 Ne 732);

e mpukaz3 Munnpocsemieaust ot 18.05.2023 Ne 371 «OO6 yrBepxkacHuHu QeaeparibHOR
00pa30BaTeNbHON MPOTrpaMMbl CPETHETO OOIIETO 0OPa30BaAHUY;

o OEJIEPAJIBHAS PABOYAA TTPOTPAMMA CPEJHEI'O OBHIEI'O OBPA30OBAHUA
Martematuka (s 10-11 kiraccoB 00pa3oBaTebHBIX OPTaHU3AIINAN );

o KoHmenmus pa3BUTHS MaTeMaTUdeckoro oOpasoBanus B Poccwuiickoit ®Deneparuu
(YtBepxkaena pacnopspkeruem [IpaBurensctBa Poccuiickoit deneparuu ot 24 aexadps 2013
r. Ne 2506-p)
HEJIN U3YUEHUSA YYEBHOI'O KYPCA

BaxxHocTh ydeOHOro Kypca T€OMETpUM Ha YpOBHE CpEAHEro oOIero o0pa3oBaHUS
00yCIIOBJIEHa MPAKTUYECKOW 3HAYMMOCTBIO METAlpeIMETHBIX M MPEIMETHBIX pe3yJiIbTaToB
0o0y4eHHs TeOMETPUM B HAINPABIEHUHU JIMYHOCTHOTO Pa3BUTHUs 0Oydarommxcsi, GopMUpOBaHUS
(GYHKIIMOHATPHOW MaTeMaTH4eCKOW T'PaMOTHOCTH, HM3yYeHHUs IPYTHX YYEOHBIX TUCIUIUIMH.
PazButne y oOydaromuxcss TPaBHIBHBIX MPEACTABICHUH O CYIIHOCTH W MPOUCXOKICHHUH
FeOMETPUUYECKUX a0CTpaKLMi, COOTHOIIEHUU PEAIbHOTO U HJEAIbHOTO, XapaKTepe OTpaskeHus
MaTeMaTU4YECKON HAyKOW SBJIECHUU U MPOILECCOB PEATbBHOTO MUpPaA, MECTE T€OMETPUM B CUCTEME
HAyK WU pOJIM MaTeMAaTUYECKOTO MOJETUPOBAaHUS B HAyYHOM I[IO3HAHUUM U B MPaKTUKE
crocoOcTByeT (OPMHPOBAHUIO HAYYHOTO MHPOBO33PECHHS YYaIIMXCS, a TakKe KadecTB
MBIIUICHHSI, HEOOXOUMBIX JIJISl aIalITAl[iU B COBPEMEHHOM OOIIECTBE.

['eomeTpus sBusieTcs OAHUM U3 0a30BBIX MPEIMETOB HA YpPOBHE CpEIHEro OOIero
o0Opa3oBaHus, Tak Kak oOecrnedynBaeT BO3MOXKHOCTh WM3YYEHHS] KaK TUCIHUIUINH €CTECTBEHHO-
Hay4HOU HAIIpaBIECHHOCTH, TAK U TYMaHUTAPHOM.

Jlorudeckoe MbluieHHe, GOpMUPYEMOe TpPHU U3YYCHUU OOYYAIOIUMUCS TMOHSTHHHBIX
OCHOB T€OMETPUM M TOCTPOCHUHM IEMOYKH JIOTHUYECKHX YTBEPXKACHUW B XOJ€ pelleHus
FeOMETPUUECKUX 3aJlay, YMEHHE BBIABUTaTh U OIPOBEPraTh THUIIOTE3bl HEMOCPEICTBEHHO
UCIIOJIB3YIOTCS TPU PEHICHUH 3a7a4 €CTECTBEHHO-HAy4YHOro IMKJIA, B YAaCTHOCTH M3 Kypca
Gu3uKu.

YMeHue opueHTUpPOBAThCSI B TPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO BCEX 00JIACTIX
NeSTeNIbHOCTH 4esioBeka. OpHeHTalus yeaoBeka BO BPEMEHU U MPOCTPAHCTBE — HEO0OX0IuMOe
YCIIOBUE €T0 COLUATBHOTO OBITHS, (hOpMa OTPAKECHHS OKPYIKAIOIIEr0 MUPA, YCIOBUE YCIIEITHOTO
MO3HAHUS u AKTUBHOTO npeoOpazoBaHus JeHCTBUTEIILHOCTH. OnepupoBanue
IPOCTPAHCTBEHHBIMH 00pa3aMu O0O0bEIUHSIET pa3Hble BUAbI yUeOHOU U TPYAO0BOIl JesTENbHOCTH,
ABIIIETCS OAHUM U3 MPO(ECCHOHANBHO BaXXHBIX KauyecTB, IOATOMY aKTyalbHa 3ajayda
dbopMupoBaHUs y 00ydarONUXCs TPOCTPAHCTBEHHOTO MBIIIIJICHHS KaK Pa3HOBUIHOCTH 0Opa3HOTO
MBIIICHUS — CYIIECTBEHHOT0 KOMIIOHEHTAa B MOJATOTOBKE K MPAKTUYECKOMN JIEATEIbHOCTH IO
MHOTUM HampaBlIeHUSIM.

Lleas ocBOEHUS MpOTrpaMMBI yueOHOTO Kypca «I eoMeTpus» Ha 6a30BOM ypOBHE OOyUCHHS
— o0mieoOpazoBarenbHOE U OOMIEKYJIBTYpPHOE pPa3BUTHE OOydaIONIUXcs depe3 obOecredeHue
BO3MOXXHOCTH TPUOOPETEHUS W HMCIOJIH30BAHUS CHCTEMATHYECKHX T'€OMETPUUYECKUX 3HAHHUHA U



NeicTBU, crienu(PUUHBIX T€OMETPUN, BOZMOKHOCTH YCIIEHITHOTO MPOI0IKEHUST 00pa30oBaHUs 1O
CHELUATBHOCTSM, HE CBS3aHHBIM C MPUKIAHBIM HCIIOJIb30BaHHEM T€OMETPHH.

[Iporpamma o reomeTpun Ha 6a30BOM ypOBHE MpeAHA3HAYCHA [T 00YJaIOUINXCS CPEaHEN
IIKOJIbI, HE WCIBITHIBABIINX 3HAUYUTEIBHBIX 3aTPyJHEHUNH Ha YPOBHE OCHOBHOTO OOILEro
obpaszoBanus. Takum oOpa3om, oOydaromipecss Ha 0a30BOM YPOBHE JOJKHBI OCBOHWTH OOIIHE
MaTeMaTHYECKUEe YMEHUs, CBSI3aHHbIE CO CIeM(UKON TeOMEeTpHH U HEOOXOAMMBbIE JUIS )KU3HU B
COBpeMEHHOM ob1ecTBe. Kpome 3T0ro, OHM MMEIOT BO3MOKHOCTh M3YYHUTh T'€OMETPHIO Ooee
IyOOKO, €clii B JalbHEWIEM BO3HUKHET HEOOXOJUMOCTh B T€OMETPUYECKHX 3HAHUSIX B
npohecCuOHaNBbHOM e TEIbHOCTH.

JlocTikeHHe el OCBOCHUS NMPOrpaMMBbl 00ECIIEUNBACTCS PEIICHUEM COOTBETCTBYIOLINX
3agad. [IpuopuTteTHbIMU 3a1auaMi OCBOeHUS Kypca «I eomerpun» Ha 6a30BoM ypoBHe B 10—11
KJ1accax SIBJISIIOTCS:

e (opmupoBaHUE TMPEACTABIECHUS O TEOMETPHUM KaK YacTH MHPOBOM KYyJIbTYpbl M

OCO3HaHHE e€ B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM;

e (opMupoBaHHE TIPEACTABICHUS O MHOTOTPAHHUKAX M TeJlax BpalleHUs Kak o
BOXHEHMIINX MaTeMaTHYECKUX MOJIENSIX, MO3BOJISIOUIUX OMKUCHIBATh U U3Yy4aTh pa3HbIe
SIBIICHUSI OKPY KAIOILIETO MUPA;

e (opMupoBaHHE YMEHHs pacliO3HaBaTh Ha YepTeX ax, MOJCNAX M B pPEalbHOM MHUpE
MHOTOT'PAaHHHKH U TeJla BpaIlleHUs;

e OBJAQJCHHWE METOJaMHU pELICHHS 3aJad Ha [OCTPOSHHs Ha H300paKEeHUsX
IPOCTPAHCTBEHHBIX (pUryp;

e (opMupoBaHHE yMEHHUS ONEPUPOBATH OCHOBHBIMHU MOHSATHSAMU O MHOTOTpaHHHMKaxX W
TeJIaX BpaIllleHHUs] U UX OCHOBHBIMHU CBOMCTBAMU;

e OBJAJICHHE AJTOPUTMAMH PEIICHHsS OCHOBHBIX THUIIOB 3a1ay; (hOpMHUpPOBAHHE YMEHHS
NPOBOIUTH  HECIIOKHBIE  JIOKa3aTeNbHBIE  pAcCyKIEHHsI B  XOAE  pEUICHHUs
CTEpEOMETPUYECKHUX 3a/1a4 U 3a/1a4 C IPAKTHYECKUM COACpKAHUEM;

® pa3BUTHE UHTEIUIEKTYaJbHBIX M TBOPYECKUX CHOCOOHOCTEH  oOydarommxcs,
MO3HABATEIbHON aKTUBHOCTH, UCCIIEAOBATEIbCKUX YMEHUHN, KPUTUYHOCTH MBIIICHUS;

e (QopmupoBanue (QyHKIHOHAIBHON T'PaMOTHOCTH, PEJIEBAHTHOW TEOMETPUU: YMEHHUE
pacrno3HaBaTh MPOSIBICHUS FT€OMETPUUECKUX MOHATUH, O0BEKTOB U 3aKOHOMEPHOCTEH B
peaNbHBIX JKU3HEHHBIX CUTYalUsX M MpPH HU3YYEHUH APYTHX YUEOHBIX HPEIMETOB,
NPOSIBICHUS. 3aBUCHUMOCTEH M 3aKOHOMEPHOCTEW, (OpMYyIHpOBaTh WX Ha S3BIKE
FEOMETPUM U  CO3[aBaTh TEOMETPUYECKHE MOJETH, MPUMEHITh OCBOEHHBIH
FeOMETPUUYECKUN ammapar Juid pelIeHds PaKTUKO-OPUEHTHUPOBAHHBIX — 3ajad,
UHTEPIPETHPOBATH U OI[CHUBATH MOJTYUYCHHBIE PE3YIbTATHL.

OTnu4UTeNbHON 0COOEHHOCTHIO MPOTPAMMBI SIBJISIETCS BKIIIOUEHHE B KypC CTEPEOMETPUH B
Hayaje ero U3y4eHus 3a/ay, pelaeMblX Ha YPOBHE MHTYUTHBHOIO MO3HAHUS, U OINpeleIEHHBIM
o0pa3oM opraHm3oBaHHas paboOTa HaJl HUMH, YTO CIIOCOOCTBYIOT Pa3BHTHIO JIOTUYECKOTO H
IPOCTPAHCTBEHHOT'O  MBIIUICHHS, CTUMYJIUPYET MpPOTeKaHHEe WHTYHUTHBHBIX IIPOLIECCOB,
MOTHUBUPYET K JaJlbHEHIIEMY H3yYSHHIO MTPEeIMETA.

[Ipennourenne oTHaércss HATSAHO-KOHCTPYKTHUBHOMY METOAy OOydeHus, TO €ecTb
TEOPETUYECKHE 3HAHUS HMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH MPEAMETHO-TPAKTUYECKON
NesTeNIbHOCTH. Pa3BUTHE MPOCTPAaHCTBEHHBIX MPECTABICHUH Y yUalIUXCs B Kypce CTepeoMeTpUn
IPOBOIUTCA 3a CU€T pelIeHMs 3a7ad Ha CO3[JaHHe MPOCTPAHCTBEHHBIX OOpa3oB M 3ajay Ha
ONIEpUPOBAHUE IMPOCTPAHCTBEHHBIMU OOpa3zamu. Co3gaHue oOpa3a MPOBOIUTCS C OMOPOM Ha



HarJsHOCTh, a OTIEPUPOBAaHUE 00Pa30M — B YCIOBUAX OTBJICUEHUS OT HATJISIIHOCTH, MBICIEHHOTO
W3MEHEHHUS €r0 UCXOAHOTO COAEPKAHUS.

OcHoBHBIE cofiepxaTenbHble JuHUM Kypca «['eomerpunm» B 10-11 kiaccax:
«MHororpanHukn», «IIpsiMble U TIIIOCKOCTH B MPOCTPAHCTBEY, «Tena BpamieHus», «Bektopel u
KOOpJMHATHI B POCTpaHCTBE». DOpMUPOBAHHE JTOTUYECKUX YMEHHI pacmpeensiercs He TOJIbKO
[0 COJAEp)KaTeNbHBIM JUHHUSAM, HO W MO TojaM oOydeHHs Ha YpPOBHE CpEIHEero oOIIero
o0Opa3oBaHusl.

Copnepxanue oOpa3oBaHMs, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yJbTaTaM OCBOEHUS
paboueli mporpaMMBbl, pactipeeIEHHBIM I10 ToJaM 00y4YeHHS, CTPYKTYPHUPOBAHO TaKKM 00pa3oM,
9TOOBl ~ OBNAQJICHHE T'E€OMETPUYECCKHUMH  TIOHATUSMH ¥  HaBBIKAMH  OCYIIECTBISIIOCH
MIOCJIEIOBATENIbHO U TOCTYMNATENbHO, C COONIONEHHEM MPUHIMIA MPEEMCTBEHHOCTH, YTOOBI
HOBBIE 3HAHUS BKJIIOYAIUCH B OOIIYI0 CUCTEMY T€OMETPUYECKHUX MPEACTAaBICHUI 00yUYarommxcs,
paciupsisi U yriryosss e€, 00pa3ys mpoyHble MHOKECTBEHHBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

Ha u3yuenue reomerpun oTBoAMTCA 2 yaca B Heaento B 11 kiacce, Bcero - 68 yueOHbIX
4acoB.

COJEPXXAHHUE YYEBHOTI'O KYPCA

Tesa BpalieHus

Hunuuaapuyeckas TMOBEPXHOCTb, OOpa3ylolMe UWIMHIAPUYECKOH MOBEPXHOCTH, OCh
HWIMHJpUYECKOl moBepxHocTU. Llunmuuap: ocHoBaHMs U G0KOBasi MOBEPXHOCTh, 0Opasyroas u
OCh; TUIOIIAb OOKOBOW U TTOJTHOW MTOBEPXHOCTH.

Konunueckass moBepxHOCTb, 00Opa3yroliye KOHHYECKOW MOBEPXHOCTH, OChb W BEpIIMHA
KOHMUYECKOW moBepxHOCTH. KOHyC: OCHOBaHHME M BeplUIMHA, 0Opasymomas U OCh; IJIOUIA]b
OOKOBOWM W TIOJIHOW IMOBEPXHOCTH. Y CEUEHHBIN KOHYC: OOpa3yroIe W BBICOTA, OCHOBAHHS W
OOKOBast TOBEPXHOCT.

Cdepa m map: meHtp, paamyc, AMAMETp; IUIOLIAIb IMOBEPXHOCTH cdepbl. BizanmHoe
pacrionioxxeHue chepbl M IIIOCKOCTH; KacaTelbHas INIOCKOCTh K cdepe; mIoaas cepsl.

N306paxenue Ten BpaleHus Ha II0CKocTH. Pa3BépTka nunuHapa 1 KoHyca.

KomOunanuu Tten BpamieHuss ¥ MHOTOTPAaHHUKOB. MHOTOTpaHHUK, ONHCAHHBIA OKOJIO
cdepsl; cdhepa, BliMcaHHAs B MHOTOTPAHHUK, UITU TEJIO BPAIIICHUS.

[Tonsitne 06 o0béme. OcHOBHBIE CBOCTBa 00bEMOB Ten. Teopema 00 o00BEMe
MPSIMOYTOJIBHOTO MapaijieNienumneaa u cieactsus us He€. O6péM nunuuapa, konyca. O6bEm mapa
U TUI0MAIh CHEpHI.

[lonoOueie Tena B mpoctpaHcTBe. COOTHOLICHHS MEXIY IUIOMAASMU TOBEPXHOCTEH,
00BEMamMK MOJOOHBIX TEIl.

Ceuennss uunuHApa (MapajjieIbHO M MEPHEHIUKYJISIPHO OCH), CEYEeHHUS KOHyca
(mapaJienbHOE OCHOBAHUIO U MPOXO/SIEe Yepe3 BEPIINHY ), CeUeHuUs Iapa.

BekTopbl M KOOPANHATHI B NPOCTPAHCTBE

BexTop Ha miiockocTH U B mpocTpaHcTBe. ClI0KEHNE U BBIUNTAHUE BEKTOPOB. Y MHOKEHHE
BEKTOpa Ha uucio. PaznoxkeHue BekTopa MO TpEM HEKOMIUIAaHApHBIM BekTopam. [IpaBuio
napajuienenunena. Pemenue 3aiay, CBI3aHHBIX ¢ TPUMEHEHHUEM MPaBUII IEHCTBUI C BEKTOPaMHU.
[IpsimoyrosnpHas cuctema koopAuHaT B mpocTpaHcTBe. Koopaunatel BekTopa. IIpocreitmue
3a7a4yl B KOOpAMHATax. Yroil Mexay BekTopamu. CKalspHOE IPOU3BEIECHUE BEKTOPOB.
Brruncnenue yrioB Mexay MPSMBIMA U IIOCKOCTAMHU. KOOpIMHATHO-BEKTOPHBIM METOA Mpu
pELIeHUN TeOMEeTPUUYECKUX 3a/1a4.



IIVTAHUPYEMBIE PE3YJIBTATDBI
JIMYHOCTHBIE PE3YJIBTATBHI

JInuHOCTHBIE pe3yJbTaThl OCBOEHHUS MpOrpamMMmbl yueOHOro mnpeamera «MaremaTHKay
XapaKTEePU3YIOTCSL:

I'pazxxnanckoe BocnuTanue:

c(OpPMUPOBAHHOCTHIO TPAXKIAAHCKOW TMO3MLIMU OO0ydYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOI'O 4JIEHa POCCHMCKOTO OOIIEeCTBA, MPEACTABIEHUEM O MaTeMaTHYECKHX OCHOBaX
(GYHKIIMOHUPOBAHHS PA3NUYHBIX CTPYKTYp, SBICHUH, NPOIEAYp TPakIaHCKOTO OOIecTBa
(BBIOOPBI, OMPOCHI W TMp.), YMEHHEM B3aMMOJICHCTBOBATh C COIMATBHBIMA WHCTUTYTaMHU B
COOTBETCTBUH C UX (PYHKIUSIMHU U Ha3HAYCHUEM.

IlarproTHyeckoe BoCIMTAHUE:

c(OPMHPOBAHHOCTBHIO POCCUHCKON TPayKAAHCKON UACHTUYHOCTH, YBAKEHHS K MTPOILIOMY U
HACTOALLIEMY POCCHUMCKOW MAaTEMATUKH, LIEHHOCTHBIM OTHOIIEHUEM K JOCTHKEHUSM POCCUHUCKUX
MaTE€MaTUKOB U POCCUICKON MAaTEMATHYECKOW IIKOJIbI, K MCIOJb30BaHUIO 3TUX JOCTH)KCHHUU B
JIpYTrUX HayKaX, TEXHOJIOTUAX, chepax SIKOHOMHKH.

JlyXOBHO-HPABCTBEHHOI0 BOCIITUTAHMS:

OCO3HAaHHMEM JIYXOBHBIX IIEHHOCTEH pPOCCHICKOTO Hapoaa; CcHOpMHUPOBAHHOCTHIO
HPaBCTBEHHOI'O0 CO3HAHMS, 3THYECKOr0 MOBENCHMS, CBA3AHHOTO C NMPAKTUYECKUM IPUMEHEHUEM
JOCTH>KEHUN HAayKHW U JIEATEIIbHOCTBIO YUEHOIO; OCO3HAHMEM JIMYHOTO BKJIAaJa B MOCTPOCHHE
YCTOWYHBOTO Oy TIyIIEro.

JcTeTH4YecKoe BOCIUTAHME:

SCTETUYECKUM  OTHOIIEHHEM K MHpPY, BKJIOYass OCTETUKY  MaTe€MaTUYECKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aja4, pEIICHWH, pPacCyKIEHUW; BOCIHPUUMYHBOCTBIO K
MaTEMaTUYECKUM acleKTaM pa3uyHbIX BUJIOB UCKYCCTBA.

Du3uyecKoe BOCIIUTAHME:

c(OpMUPOBAHHOCTBIO YMEHHS NPHUMEHATh MaTeMaTHYeCKHe 3HaHUsS B MHTEpecax
3I0pOBOr0 W Oe3omacHOro oOpasza KU3HU, OTBETCTBEHHOI'O OTHOILIEHUS K CBOEMY 3/I0POBBIO
(3mopoBoe mMHTaHUE, COATAHCUPOBAHHBIN PEXUM 3aHATUNH M OTIbIXa, PEryJsipHas (Qu3MuecKas
AKTUBHOCTH); (PU3MYECKOTO COBEPIICHCTBOBAHUS, NIPU 3aHATUSX CIIOPTHBHO-03I0POBHUTEIHHON
JEATEIBbHOCTBIO.

TpynoBoe BociMTaHue:

TOTOBHOCTBIO K TPYyJAy, OCO3HAHHWEM ILIEHHOCTH TPYIOJIOOUS;, MHTEPECOM K Pa3IUIHBIM
chepam mpohecCHOHATBLHON JeSATeNbHOCTH, CBSI3aHHBIM C MAaTEMAaTHUKON U €€ MPHIIOKCHUSIMH,
YMEHHEM COBEpIIaTh OCO3HAHHBIN BHIOOp Oymymiel mpodeccuu u peaan30BbIBaTh COOCTBEHHBIC
JKU3HEHHBIE IUIaHbl, TOTOBHOCTHIO M CIOCOOHOCTHIO K MaTeMaTHYeCKOMY OOpa3OBaHUIO U
camM000pa3oBaHUIO Ha IPOTSKCHUH BCEH KU3HU; TOTOBHOCTHIO K AKTUBHOMY YYaCTHIO B PEIICHUN
MPaKTUYECKHX 3a/1a4 MaTEMAaTUYECKON HANPaBICHHOCTH.

JKO0JI0rH4ecKoe BOCIIUTAHHE:

c(OPMUPOBAHHOCTBHIO JKOJIOTUYECKOM KYJIbTYpbl, IMOHUMAHUEM BIIUSHUSA COLIMAIBHO-
HSKOHOMHUYECKUX IPOLIECCOB HA COCTOSIHUE MPUPOJAHOW W COLMAIBHOM Cpeibl, OCO3HAHUEM
I00ANBFHOTO  XapakTepa JOKOJOTHMYECKHX  Mpo0JjeM; OpUEHTAlMell Ha  MpPUMEHEHHE
MaTeMaTUYeCKUX 3HAHUN ISl pelIeHHs 3ajad B 00JacTU OKpY’Kalolleil cpebl, MIaHUPOBaHUS
MIOCTYTIKOB M OLICHKH UX BO3MOXXHBIX MOCIECACTBUAN ISl OKPYKAIOIIEH CPEBI.

LleHHOCTH HAYYHOTO MO3HAHUSA:



C(OPMHUPOBAHHOCTBIO MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH U OOIIECTBEHHOW NMPAaKTUKH, TOHUMaHUEM MaTeMaTHYECKOM HAayKH Kak cepsl
YEJIOBEYECKON JIEATEIBHOCTH, 3TANOB €€ pa3BUTHUS U 3HAYMMOCTH JUISl Pa3BUTHS LIMBWIN3ALNY;
OBJIAJICHUEM SI3BIKOM MAaTEMAaTUKU M MATEMaTHYECKOU KYJIbTYpOU KaK CPEICTBOM IIO3HAHUS MUPA;
TOTOBHOCTBIO OCYILECTBJIATH ITPOCKTHYIO U HCCIENOBATEIIBCKYIO NEATEIBHOCTh HHINBUIYaJIbHO
U B TpYIIIE.

METAIIPEJMETHBIE PE3YJIbTATbBI

MertanpeamMeTHbIe pe3yabTaThl OCBOCHHUS MTPOTrPaMMEBI Y4eOHOTo penaMeTa «MaTeMaTHKa
XapaKTepU3yIOTCS  OBIQJICHUEM  YHHUBEPCAIbHBIMU  HO3ZHAGAMETbHBIMU  OeliceUsMu,
VHUBEPCANIbHLIMU —~ KOMMYHUKAMUBHLIMU — OeUCMBUAMY, — YHUBEPCATIbHbIMU — Pe2YIAmMUGHbIMU
oelicmeusmu.

1) Yuusepcanvuvie noznasamensusie oeticmsus, obecnewusaiom gopmuposarue 6a308vix
KOZHUMUBHBIX NPOYECCO8 00YUarwuxcsa (0c8oeHue Memooo8 NO3HAHUS OKPYHCarowe20 Mupa;
npuMeHeHue 102UYeCKUX, UCCIe008ameNbCKUX onepayutl, ymeHutl pabomamsos ¢ uHgopmayueti).

Ba3zoBrble JJornuyeckue aeiicTBHA:

® BBIBISTH M XapaKTEPU30BaTh CYIICCTBCHHBIC MPU3HAKU MATEMAaTUYECKUX OOBEKTOB,
MOHSTHUM, OTHOIIEHUH MEXIY HOHATUSIMH; (HOPMYIUPOBATH OMpEIENICHUs MOHATUM;
yCTaHABJIMBATh CYIIECTBEHHBIM MPU3HAK KJIACCH(HUKAIIMK, OCHOBAHMS JJIs1 00001IIeH s
Y CpaBHEHUS, KPUTEPUHU TIPOBOIUMOTO aHAIIN3A;

® BOCIPHUHHUMATH, (HOPMYIHPOBATh U MPEOOPA30BHIBATH CYXKACHUS: YTBEPAUTEIbHBIE U
OTpULaTeNIbHbIE, EAMHUYHBIE, YACTHBIE U OOIIUE; YCIOBHBIE;

® BBIABIATH MaTeMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3H U MPOTUBOpEUns B (haKTax,
JTaHHBIX, HAOJMIOACHUSIX W YTBEPKACHMSX; IMpeajaratb KPUTEPUM [JIsl BbISBICHUS
3aKOHOMEPHOCTEN ¥ IPOTHUBOPEUHI;

e J[enaTh BBIBOJIBI C HCIIONH30BAaHUEM 3aKOHOB JIOTUKH, ACTYKTUBHBIX M WHIYKTHBHBIX
YMO3aKJIIOYEHU N, YMO3AKITIOUCHUH IO aHAJIOTHH;

® MPOBOJUTH CAMOCTOSTENILHO JOKA3aTeIbCTBA MATEMAaTUUECKUX YTBEPKICHUH (TIpsSMbIe
U OT TMPOTUBHOTO), BBICTPAMBATH APTYMEHTAIMIO, MPHUBOJUTH TPUMEPHl U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYXK/ICHHUS U BBIBO/IBI,

e BBIOMpaTh crmocod pemnieHUs y4eOHOW 3afaud (CpaBHUBATh HECKOJIBKO BapHaHTOB
pelieHus, BEIOUpaTh Hanboiee MOIXOISIINA ¢ YIETOM CaMOCTOSTEIBHO BBIICTICHHBIX
KPUTEPHUEB).

Ba3zoBrbIe ucciaenoBareLCcKue NeliCTBUA:

® HCIOJNB30BaTh  BOMPOCHI  KAaK  HMCCIEAOBATEIbCKUH  HHCTPYMEHT  IO3HAHWS;
dbopMyIUpOBaTh BOMPOCH], (PUKCUPYIOIIHNE MPOTUBOPEUNE, MPoOdIeMy, yCTaHABINBATh
HUCKOMOE U JaHHOe, (OpPMHUPOBATH THUIIOTE3y, APTYMEHTHUPOBATH CBOK) IO3HUIIHUIO,
MHEHHUE;

® TMPOBOJUTH CaMOCTOSITEILHO CIUIAHUPOBAHHBIM JKCIEPUMEHT, HCCIIEI0OBAaHUE II0
YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4ecKoro oOOBeKTa, SBICHUS, IIpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX]ly 00bEKTaMHU, SBICHUSIMU, POLIECCAMU;

® CaMOCTOATENTHbHO (OpMYyIHUpOBaTH OOOOIIEHUS W  BBIBOJABI 10  pe3yJbTaTaM
MPOBEAEHHOTO HAOIOCHUS, UCCIIEI0OBAHUS, OLEHUBATh JIOCTOBEPHOCTh MOJIYYEHHBIX
PE3yNbTaTOB, BBIBOAOB U 0000IIECHUIA;



IIPOTrHO3UPOBATH BO3ZMOXKHOC pa3BUTHUEC MPOLECCCA, 4 TAKKC BBIABUIaTh ITPCAIIOIOKCHUA
0 €ro pa3sBUTHUHU B HOBBIX YCJIOBUAX.

Paborta ¢ nnopmanmeii:

BBISBIISITH e(PUIIMTHEI MHPOPMAINH, TaHHBIX, HEOOXOANMBIX JJIsi OTBETa Ha BOIPOC U
JUTSL pellieHUs 3a1a4u;

BBIOMpaTh HMHQPOPMAIMIO €3 HUCTOYHHKOB Ppa3UYHBIX THUIIOB, AaHAJIU3UPOBATh,
CUCTEeMATU3UPOBATh U HHTEPIPETUPOBATH MH(DOPMALIUIO PA3IUYHBIX BUIOB U (HOpM
MIPEACTABIICHUS;

CTPYKTypUpOBaThb HMH(QOpPMAIMIO, TPEACTaBIATH €€ B  Pa3lIUYHBIX  (opMmax,
WUTIOCTPUPOBATH TpaduuecKH;

OLICHUBATh HAAE&KHOCTh HHGOPMALMU MO CaMOCTOATEIbHO CHOPMYITHPOBAHHBIM
KPUTEPUSIM.

2) Vhusepcanvhvle KoMMyHUKamueHwvle Oelicmsus, 0becnewusaion coopmupo8aHHocmy
COYUANBHBIX HABLIKO8 00YYAIOUUXCH.
Oo0menue:

BOCHPUHHUMATh U (POPMYIHPOBATH CYXJICHHS B COOTBETCTBHHU C YCIOBHSIMHU H IETSIMU
OOIIeHus; SICHO, TOYHO, T'PAaMOTHO BBIpAaXaTh CBOIO TOYKY 3PEHHUS B YCTHBIX W
NICBMEHHBIX TEKCTaX, JaBaTh MOSICHEHHS 110 X0y PEUICHUS 331a4i, KOMMEHTHPOBATh
HOJTYYEHHBIH Pe3yJNbTar;

B X0JIe 00CYKJIEHHsI 331aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMOM TeMBI, IPOOJIEMBI,
pelaemMoit 3a/1a4u, BBICKa3bIBaTh UJICH, HAllEJICHHBIE Ha MOMCK PELICHUS; COTIOCTABIIATh
CBOU CYXJICHUS C CY>KICHUSIMHU APYTUX YYaCTHUKOB IMAJIOTa, OOHAPYKHUBATH PAa3Inune
M CXOJCTBO IO3MIMH; B KOPPEKTHOH ¢opme (GopMyaHpoBaTh pPa3HOTIIACHS, CBOU
BO3PaKCHHUS;

IPE/ICTAaBIATh PE3YJIBTAThl PEHICHUS 3aJa4H, SKCIIEPUMEHTA, HCCIICIOBAHNUS, ITPOCKTA;
CaMOCTOATENIFHO BBIOMpPATh ()OpMAT BHICTYIJICHUS C YYETOM 3a7ad NpPE3CHTAlNH |
0COOEHHOCTEH ayTUTOPHH.

CoTpyaHn4ecTBo:

IOHMMATh U UCTIOJIb30BATh MPEUMYIIECTBa KOMAHHOM 1 MHIMBH Iy albHON pabOThI IPH
peleHnn yueOHbIX 3a/1a4; MPUHUMATh LIeJIb COBMECTHOM JIESTeNbHOCTH, IUIAHUPOBATh
OpPraHM3aliI0 COBMECTHOH pabOTHI, paclpelessaTh BHUIBI pabOT, IOrOBapHBATHCS,
00CcyXaaTh MPOIIECC U PEe3yJIbTaT padOTHl; 0000IIaTh MHEHUST HECKOJIBKHX JTFOJICH;
y4acTBOBAaTh B IPYMIOBBIX (opMax paboThl (00CyXaeHHs, 0OMEH MHEHUH, «MO3TOBbIE
IITYPMbI» M UHBIE); BHITIOIHATH CBOIO YaCTh PA0OTHI M KOOPAMHUPOBATH CBOH JICHCTBHS
C APYTUMH YJICHaMU KOMaH[Ibl; OLICHUBATh KAYECTBO CBOETO BKJIaAa B OOIIUN MPOAYKT
10 KPUTEPHSIM, CHOPMYITMPOBAHHBIM YYAaCTHUKAMHU B3aUMOCHCTBUSI.

3) Vuueepcanvnvie pecynamuensie oeticmsus, obecneuugarom Gopmuposarue cmoviCl08blx
VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCHIU.
Camoopranmn3anus:

COCTABJIATH TJIaH, AITOPUTM PELICHHS 33]]a4H, BBIOUPATh CIOCO0 PElIeHUs C yIETOM
UMEIOIUXCS PECYPCOB U COOCTBEHHBIX BOBMOXKHOCTEH, apryMEHTHUPOBATh U
KOPPEKTHPOBATh BAPUAHTHI pEIIEHU ¢ yuéTOM HOBOW MH(pOpMAaLIUH.

CaMOKOHTPOJIb:

BJIAJCTh HABbIKAMM IIO3HABATENBHOM pe(IEKCUN KaK OCO3HAHUS COBEpILIAEMBIX
JNEHCTBUH M MBICIUTENBHBIX IPOLIECCOB, MX pE3yJIbTaToOB; BIAACTh CIIOCOOAMHU



CaMOIIPOBEPKH, CAMOKOHTPOJSI Ipolecca W pe3ylibTaTa pelleHus MaTeMaTH4eCcKOon
3a/1a4u;

® [peABUAETH TPYIHOCTH, KOTOPHIE MOT'YT BO3HUKHYTh IIPH PELIEHUM 337aud, BHOCUTH
KOPPEKTHBBI B JIESITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSATENBCTB, JAHHBIX, HAWJCHHBIX
OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

® OIEHUBAaTh COOTBETCTBHE pe3yjibTaTa LEIM M YCIOBUSM, OOBSCHATH NPUYUHBI
JOCTHKEHUSI WM HEIOCTHXKEHUS PE3yJIbTaTOB MAESITEIbHOCTHU, HAXOIUTh OIIUOKY,
JIaBaTh OLIEHKY IPUOOPETEHHOMY OIBITY.

INPEAMETHBIE PE3YJIBTATDI

OnepupoBaTh NOHIATUSIMHU: IMIIMHIPUYECKAs TOBEPXHOCTH, 00pa3yoliye HUINHAPUIECKOM
MOBEPXHOCTH; IMIIMHIP; KOHUYECKas MOBEPXHOCTh, O0Pa3yoIlne KOHHYECKON MOBEPXHOCTH,
KOHYC; c(hepudeckasi IOBEPXHOCTb.

Pacno3naBate Tena BpameHus (MUIUHIDP, KOHYC, chepa u map).

OOBSCHATH CITOCOOBI TTOJTYYCHHS TEJI BpAIICHUS.

KrnaccudunupoBars B3anMHOE pacnoioskeHue Chephl U MITOCKOCTH.

OnepupoBaTh MOHATHUSMU: IAPOBOH CETMEHT, OCHOBAaHUE CETMEHTA, BHICOTA CETMEHTA;
IapOBOH CJIOM, OCHOBaHME MIAPOBOTO CII0S, BBICOTA MIAPOBOTO CJIOS; MIAPOBOM CEKTOP.

Boruncnsate 00BEMBI U TUIOMIAAU TOBEPXHOCTEH TeN BpallleHUsl, TeOMETPUUYECKUX Tl C
npUMEeHEHHEM (HOpMYII.

OnepupoBaTh MOHSATUSMHU: MHOTOTPAHHHUK, BIUCAHHBIA B c(hepy U OMHCAHHBIN OKOJIO
cdepsl; cdepa, BliMcaHHAS B MHOTOTPAHHUK WJIM TEJIO BPAIICHHUS.

BbruncnsiTe COOTHOLICHHSI MEXKAY TUIOIIAIIMU TOBEPXHOCTEN 1 00bEMaMU MOTOOHBIX TE.

N3o00paxaTs u3ydaemMbie (GUTYpBI OT PyKM U C NPUMEHEHHEM TMPOCTHIX YEPTEKHBIX
WHCTPYMEHTOB.

BrIMoTHATE (BBIHOCHBIC) TNIOCKHUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DHUTYD: BUT
CBEpXY, COOKY, CHU3Y; CTPOUTH CEYCHHUSI TEJ BPALICHUSI.

W3BrnekaTh, HHTEPIPETUPOBATH M MPEOOPA30BLIBATh MH()OPMAIIUIO O MPOCTPAHCTBEHHBIX
reOMEeTPHUYECKUX PUTYpPaX, MPEACTABICHHYIO Ha YePTEekKaX U PUCYHKaX.

OnepupoBaTh MOHATUEM BEKTOP B IPOCTPAHCTBE.

BbInonHATE 1eWCTBUA CIOXKEHHS] BEKTOPOB, BHIUUTAHUS BEKTOPOB U YMHOXKEHHUS BEKTOPa
Ha YUCJI0, OOBICHATH, KAKUMU CBOMCTBAMH OHH 00JI1aJal0T.

[IpumeHsATh MpaBUIO MapajuIeIenUIeaa.

OnepupoBaTh MOHATUSMHU: JIEKAPTOBBI KOOPAWHATHI B IMPOCTPAHCTBE, BEKTOP, MOIYJIb
BEKTOPa, PABEHCTBO BEKTOPOB, KOOPAMWHATHI BEKTOPA, Yroll MEXIy BEKTOpaMH, CKaJsipHOE
MPOU3BeIeHNE BEKTOPOB, KOJUTMHEAPHBIE U KOMIUIaHAPHBIE BEKTOPHI.

HaxomuTh cymMMy BEKTOPOB M IIPOU3BEICHNE BEKTOpPA HA YMCIIO, YTOJI MEXIY BEKTOpPaMH,
CKaJISIpHOE TPOM3BEICHUE, PACKIIAILIBATH BEKTOP MO IBYM HEKOJUIMHEAPHBIM BEKTOPAM.

3aaBaTh IUIOCKOCTh YPaBHEHHEM B JIEKapTOBOM CUCTEME KOOpIUHAT.

[TpumensTb reoMmerpuueckue (akTbl AN pPELIEHUS CTEPEOMETPUYECKHX — 3ajad,
MPEIOJIarafoIINX HECKOJIBKO IIaroB PEUICHUS, €CIIM YCIOBUS NMPUMEHEHUS 3a/laHbl B SBHOU
dopme.

Pemarp mpocreiiiye reoMmeTpuyeckue 3a1a4i Ha IPUMEHEHHE BEKTOPHO-KOOPIUHATHOTO
MeTo/1a.



Pemate 3amaun Ha JOKa3aTeIbCTBO MATEMAaTHYECKUMX OTHOLUIEHWH M HaXOXIACHUE
TEOMETPHUYECKUX BEIUYHH MO 00pa3laM WM alIropuTMaM, MPUMEHSSI U3BECTHBIE METOJIbI TIPH
pelUIeHUN CTaHAApPTHBIX MAaTeMaTUYECKUX 3a/1a4.

[IpuMeHATh mpocTelne NPOrpaMMHBIE CPENCTBA U JJIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHUCTEMBI IPU PEUIEHUU CTEPEOMETPUUECKUX 3a/1a4.

[IpuBoauT, mNpUMEpPHl MaTEeMaTHYECKUX 3aKOHOMEPHOCTEH B TPUPOAEC U KU3HU,
pacro3HaBaTh IPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpuMeHATh NOJIydeHHBIE 3HAHMS HAa NPAKTUKE: aHAJIU3UPOBATh PEABHBIE CUTyallud M
INPUMEHATh  W3YYEHHbIE TMOHATHS B  IIPOLIECCE IIOMCKA  PEIICHUS  MaTeMaTU4eCKU
c(hOpMyJIUPOBAHHON TPOOIEMBI, MOJCIUPOBATh PEANbHBIC CUTYallMd Ha S3BIKE TCOMETPHH,
UCCJIEI0BATh MOCTPOEHHBIE MOJENU C HMCHOJb30BAaHUEM I€OMETPUUYECKUX MOHITHI U TEOpEM,
anmnapara ajireOpsbl; peniaTh NpakTUYecKue 3a7auu, CBI3aHHbIE C HAX0XKICHHUEM reOMETPHUECKHUX
BEJINYMH.



TEMATHYECKOE IINTAHUPOBAHHUE

KoanuyecTBo yacoB

OcHOBHBIE BUIBI

Ne HanmeHoBaHMe pa3iesioB U JIeKTPOHHBIe (M (pPOBbIE)
n/n TeM MPOrpaMmbl Bcero KouTpoabHbie AeATEILHOCTH o0pa3oBaTe/ibHbIE pecypchl
padoThl
DopMyINpPOBATE ONIPENCIIEHAS 1. DnexTpoHHBII 00pa3oBaTEIbHBIN
PMYJIHp p p p
TeJ BpalleHus (IWIHHAP, pecype
KOHYC, I1ap), IPUMEHSTh «4 cmam EI'D. Cpennee obuiee
1 Tena Bpaienus 24 Y p). mp . peae
(hopMyJIBI IIOIIAAN TTOJTHOM oOpazoBanue. Y4eOHbIH MOIYIIb 11O
HOBEPXHOCTH T K PELICHHIO PELICHHIO TPYJHBIX 3alaHUH 10 yueOGHOMY
3aj1a4 Ha BBIYHCIICHHUE. npenMeTy «MareMaTHKa
DopMyIHpOBATh OIPEIEIECHUS (YriiyGeHHbIH ypOBEHD)
Ten BpaieHns (LHITHHID, 10- 11 xmaccet AO HU3parenscTso
2 OOBEMmBI TEN 10 1 KOHYC, 1Iap), IPUMEHSTb «IIpocBermenne»;
opMYIIBI 0GBEMOB TeI K pe- 2. DneKTpoHHBII 00pa3oBaTeNbHbIH
IICHUIO 3a]1a4 HA BeIAUCIeHue. | PECYPC
T —— «Jlomamraee 3ananue. CpegHee oomiee
BEKTOPBI ¥ KOOPIUHATHI B (OPMYJIBI K peIIIeHHI0 obpazoBanue ['eomerpusi», 10- 11
3 20 1 knaccsr, AO M3natenscTBo
HpOCTpaHCTBG Ppas3IMYHbIX 3a1a4 Ha J0- I
Ka3aTeNIbCTBO U BEIYHCIICHHUE. «IPOCBCIICHHCY
Vcnosp30BaTh OpH PEILICHAH
CTEpPEOMETPUUECKHX 3a]a4
IUTaHUMETPHYECKUe (aKThl 1
Metonsl. [IpoBoauTh
JIOTHYECKU KOPPEKTHBIE
[ToBTOpenue, o600IIEeHNE, PP
4 . 14 1 IOKa3aTENbHBIE PACCYKICHHUS
cucreMarusalnuAa 3HaHUU
IIPU PEIIECHUH
CTEPEOMETPUUECKHX U
[UITAHUMETPHYECKHUX 337124,
0000111eHNEe HaBbIKa PELICHUS
3a/1a4 MO JaHHBIM TEMaM.
OBHIEE KOJIMYECTBO YACOB I10 68 3

I[TPOTPAMME




INOYPOYHOE IINTAHUPOBAHHUE

KoanuecTBO 4acoB

®opMHUpOBaHUE
Ne Konrtpo IMpakruuec  Cpoku .
Tema ypoka dyHKIHOHANBHOM
n/m Bcero JIbHbIE KHe U3ydeHust
rPaMOTHOCTH
padoThI padoThI
12 Cepa n map: UeHTp, paguyc, JHaMeTp; o) | Hex cen PazButne reomerpuueckon
b
B3aumHoe pacnonoxenue chepsl U MTOBCEHEBHOM KU3HH, Ha
34 IUIOCKOCTH; KacaTelIbHas IIOCKOCTh K 2 2 HeJI CeH MpuMepe 3a1ay ¢
chepe; iomanb chepsl MIPaAKTUYECKUM COJIEPIKaHHEM
56 N3o6pakenue cepsl, mapa Ha ) 3 Ha OCHOBC HAIJIAIHBIX
’ wiockoctu. CeveHus niapa. Heacet TCOMCTPUICCKHUX CIOKECTOB
[unuaaprdeckast TOBEPXHOCTb,
00pa3yrolue MUJINHIPUICCKOM
7,8 pasy P . 2 4 gen ced
MOBEPXHOCTH, OCh IIMIHHIPHIECKON
[OBEPXHOCTH HNutepnperupoBaTh
MOJTyYEHHBIC PE3YJIbTATHI C
Hunuuap: ocHOBaHMS B OOKOBas .
Y4E€TOM ITOCTaBJICHHOM 3a7a4H,
MMOBEPXHOCTh, 00pa3yroIias v OCh;
9,10 = . 2 1 Hex OKT 000CHOBBIBATh MPUHSATHIC
ILJIOINA (b OOKOBOM M IMOJTHOM
pElICHUS TyTeM
MMOBEPXHOCTHU .
MaTEeMATHYECKUX CYXKICHHIMA
N3o0pakeHune MuIMHApPa Ha TUIOCKOCTH.
Pa3séprka mmmuuaapa. Ceuenus
11,12 P P ) 2 2 Hejt OKT
IUIUHAPA (TTIOCKOCTBIO, TapaJIETbHOM
WJIH TIEPIICHAUKYIISIPHON OCH IIMIIMHIPA)




Konnueckas moBepxHOCTh, 00pasyromue

13,14 KOHUYECKOW IMMOBEPXHOCTH, OCh U 3 Hel OKT
BEpIIMHA KOHUYECKOW TTOBEPXHOCTHU WnuTepnpernpoBathb
Konyc: ocHOBaHUWE 1 BepIINHA, MOJTyYEHHBIEC PE3YNIbTATHI C
15,16 o0pa3yromias U 0Ch; IJIOMAab OOKOBOW U 4 HeIl OKT Y4€ETOM IIOCTABJICHHOM 3a/1auH,
MTOJIHOM MTOBEPXHOCTH 000CHOBBIBATh MPUHSATHIC
VY ceuéHHbIM KOHYC: 00pasyoue u ! peleHus myTemM
Hell .
17,18 BBICOTA; OCHOBaHUS M OOKOBas 5 MaTeMaTU4YeCKUX CYKICHUU.
HOS
MOBEPXHOCTh ['eomeTpuueckue 3ajauu Ha
M300pakeHne KOHyca Ha IIOCKOCTH. TTOCTPOCHUC 1 HA U3YHCHUEC
Paspéprka Konyca. CeueHus KOHyca 5 CBOHCTB HTyp.
. HEO
19,20 (TUTOCKOCTHIO, MTapaIeTIbHON 5
HOS
OCHOBAHUIO, M TNIOCKOCTHIO,
MIPOXOASAIICH Yepe3 BEpIINHY)
2122 KomOunanwms Ten BpareHus u 3 Hen
’ MHOT'OTPaHHHKOB HOSI0
. I'eomerpuueckue 3agaun Ha
MHoOrorpaHH#K, ONMMCAHHBIA OKOJIO 4 Hen
23,24 MIOCTPOEHUE U HA U3YUYEHHUE
cepsl. HOSI0 .
CBOWCTB QUryp
Cdepa, BricaHHAsi B MHOTOTPAHHUK WA
25,26 1 Ben nex
B TEJIO BPAIICHHS.
[TonsTre 06 06béMe. OCHOBHBIE
27,28 . . 2 HeJ NeK
CBOICTBa 0OBEMOB TEN
29,30 O0BéM uIMHIIpa, KOHYyCa 3 Hen JeK Pemienne reomeTpuueckux
. 3a/1a4 MCCIIEeI0BATEIHCKOTO
31,32 O0BEM mapa u wiomaab cheps 4 gen nex

Xapakrepa




33,34

[TomoOHBIE TENa B TPOCTPAHCTBE.
CooTHOUIeHNST MEXIY TUIOIIAASIMU
MOBEPXHOCTEH, 00BEMAMU MMOAOOHBIX TET

2 HeI SIHB

Pemenne reomeTpuueckux
3aJa4 UCCIIEN0BATEIbCKOTO
Xapakrepa

35

KonTpoabsHas padora nmo tremam "Tesna
BpameHus' u ""O0bembI TEN"

3 Hen SIHB

36,37

BekTop Ha MI0CKOCTH U B IPOCTPAHCTBE

3 Hen SHB

Ncnonb30BaTh BEKTOPHI U
CKAJIIPHOE MPOU3BEACHUE
BEKTOPOB JJIsl pELICHUS
MPOCTEUIINX 3a1a4 U3
MaTEMAaTUKU, U3 IPYTUX
y4eOHBIX IPEAMETOB U U3
pEaTbHOM )KU3HU

38,39

CrnoskeHue ¥ BEIYUTaHUE BCKTOPOB

4 Heq sTHB

Ncnonb30BaTh BEKTOPHI U
CKAJIIPHOE MPOU3BEACHUE
BEKTOPOB ISl PELLICHUS
IIPOCTEUIINX 33134 U3
MaTEeMaTUKH, U3 JPYTUX
y4eOHBIX PEAMETOB U U3
peaTbHOM KU3HU

40,41

YMHOkKEHUE BEKTOpa Ha YHUCIIO

1 Hen den

Hcnonp30BaTh BEKTOPHI U
CKaJISIpPHOE IPOU3BE/ICHUE
BEKTOPOB IS PELLICHUS
IIPOCTEUIINX 33134 U3
MaTEMAaTHKH, U3 IPYTUX
YU4€OHBIX IIPEAMETOB U U3
peaTbHOM KU3HU




Pasnoxxenne BekTopa 1o Tpém

Hcnonp30BaTh BEKTOPHI U
CKaJIIpHOE IPOU3BEICHUE
BEKTOPOB ISl PELLICHUS

42,43 HEKOMIUIaHApHBIM BekTOopaM. [IpaBuiio 2 "Hen der MPOCTEUIINX 3a7a4 U3
napajuienenunena MaTEeMaTUKH, U3 JPYTUX
y4eOHBIX MPEIMETOB U U3
peanbHOM KU3HU
Hcnonp30BaTh BEKTOPHI U
CKAJIIPHOE MPOU3BEACHUE
Pemrenne 3amay, cBA3aHHBIX C BEKTOPOB Il pELICHUS
44,45 MPUMEHEHUEM TTPaBUJI JEHCTBUH C 3 men e MPOCTEUIINX 3a7a4 U3
BEKTOPaMHU MaTE€MaTUKH, U3 JPYTUX
y4eOHBIX MPEIMETOB U U3
pEaTbHOM )KU3HU
Hcnonb30BaTh BEKTOPHI U
CKAJIIPHOE MPOU3BEACHUE
[IpssMoyronbHas cucteMa KOOpIUHAT B BEKTOPOB ISl pELICHUS
46,47 npoctpanctse. KoopauHars! BekTopa. 4 men ¢es MPOCTEUILNX 3a7a4 U3
IIpocreiimue 3a1a4u B KOOpAUHATaX MaTEeMaTUKH, U3 JPYTUX
y4eOHBIX MPEIMETOB U U3
pEaTbHOM )KU3HU
Hcnonb30BaTh BEKTOPHI U
CKaJISIpPHOE IPOU3BE/ICHUE
VYron mexay BekTopamu. CKansipHOE 1 Hen
48,49 BEKTOPOB IS PELLICHUS
IIPOU3BE/ICHNE BEKTOPOB MapTa

IIPOCTEUIINX 33134 U3
MaTEMAaTUKU, U3 IPYTUX




y4eOHBIX PEAMETOB U U3
pEaTbHOM )KU3HU

Ncnonb30BaTh BEKTOPHI U
CKaJISIpHOE MPOU3BE/ICHUE
BCKTOPOB IJId PCIICHUA

Brruncnenue yrioB Mexy MpsIMbIMH U 2 Hen .
50,51 IIPOCTEHIINX 3a7a4 U3
TUIOCKOCTSIMHU MapTa
MaTEMAaTUKU, U3 IPYTUX
y4eOHBIX IPEAMETOB U U3
peaNbHOM JKU3HU
Hcnonp30BaTh BEKTOPHI U
CKaJISIPHOE IPOU3BE/ICHUE
. BEKTOPOB IS PELICHUS
KoopanHaTHO-BEeKTOPHBIM METO] IPH 3 Hen .
52,53 IIPOCTEHIINX 3a7a4 U3
pELICHUH T€OMETPHUECKUX 3a1au MapTa
MaTeMaTHKH, U3 JPyTUX
YU4€OHBIX IIPEAMETOB U U3
peaTbHOM KU3HU
54 KonrtponsHas pabora o Teme "BexTopsl 1 Hen anp
1 KOOPAMHATHI B IPOCTPAHCTBE"
[ToBTOpeHue, 0600mEeHNE U 2 "Hen amp
55.56 cucreMaru3anus 3HaHui. OCHOBHBIE
’ ¢burypsl, GpakTel, TCOPEMBI Kypca
TUTAHUMETPUHI
[ToBTOpeHue, 0600mEeHNE U 3 Hen amp
5758 cucreMaru3anus 3HaHui. OCHOBHBIE
b

¢burypsl, pakTel, TEOPEMBI Kypca
CTePEOMETPUH




[ToBTOpeHue, 06001IeHNE 1

59,60 CUCTEMaTH3alus 3HaHU|. 3a1aun 2 4 Hen anp
TUTAHUMETPUU B METOJIBI X PEIICHUS
[ToBTOpeHue, 0600mEeHNE U

61,62 CHCTEeMAaTH3alus 3HaHui. 3agaun 2 1 Hex mast
TUTAHUMETPUHU B METOJIBI KX PEIICHUS
[ToBTOpeHue, 0600mEeHNE U

63.64 cucreMaTusanus 3Hanguii. OCHOBHEIE ) 2 Hex Mas
¢burypsl, pakThl, TEOPEMBI Kypca
CTepEeOMETPUU

65,66 HroroBast koHTpOIBHAS paboTa 2 3 "Hex mas

67.68 [ToBTOpeHwmeE, 0606meﬂlfe u ) 4 ven vas
CUCTeMAaTH3alHsI 3HAHHHA

OBILIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME




