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NMOSICHUTEJIbBHAS 3AIIUCKA

Pabouas nporpamma ydebHoro kypca «l'eomerpusi» 6a30BOro ypoBHs sl
obywarommuxcs 10 —11 xkmaccoB paspaborana Ha ocHoBe PeaepalibHOIO
rocy/1apCTBEHHOro 00pa3oBaTeIbHOTO CTaHAapTa cpeaHero obuero odpasoBaHusi,
C y4yé€TOM COBpE€MEHHBIX MHPOBBIX TpeOOBaHHMH, MNPEeABABIAEMBIX K
MaTeMaTH4ecKoMy oOpa3oBaHHIO, W TPAAMLHHA POCCHHCKOro 0Opa3oBaHHMs.
Peanuzauus nporpamMmbl obecrieunBaeT OBIAZeHHE KIHOYEBBIMH KOMIIETEHLUSMH,
COCTaBJISIOIIMMH OCHOBY JUISi CaMOPa3BHUTHS M HENpepbIiBHOrO oOpa3oBaHMs,
LEJIOCTHOCTh OOILEKYJIbTYPHOIO, JUYHOCTHOTO W IO3HABATEJIBHOIO pa3BUTHA
MUYHOCTH O0y4aroIuXcs.

HEJIM U3YYEHUS YYEBHOI'O KYPCA

BaxHocTh ydeOHOro Kypca reoMeTpHM Ha YPOBHE cpeaHero obiuero
obpa3oBaHMsi 00yCIOBJI€HA IPAKTHYECKOM 3HAYMMOCTBIO MeETANpeIMEeTHbIX H
NpeJAMETHBIX Pe3yIbTaTOB O0y4YeHHsi I'eOMETpPUM B HAIPABJIIEHUU JIMHYHOCTHOIO
pa3BuTHs oOydaroumxcs, ¢GopMupoBaHus (YHKIMOHAIBHOM MaTeMaTHYeCKOM
rPaMOTHOCTH, U3Y4YeHHUsl APYTruX yueOHbIX auciurini. Pazsutue y obydarommxcs
MPaBWIBHBIX TPEACTABIEHUH O CYLIHOCTH M IMPOMCXOXKIEHHH TIeOMETPUYECKHX
abcTpakuuii, COOTHOILIEHMM pEaJbHOrO0 W WJEANbHOr0, XapaKTepe OTpaKeHUs
MaTeMaTH4ecKod HayKoW SBIEHMH W TMPOLIECCOB pealbHOr0 MHpa, MecTe
rEOMETPUU B CHCTEME HAyK M POJIM MAaTEeMAaTH4YeCKOrO MOJIIMPOBAHUS B HAYYHOM
MO3HAHWHU U B NIPAKTHKE Cr1ocobcTBYeT (GOPMUPOBAHUIO HAYYHOI'O MUPOBO33PEHHS
y4aluxcs, a TakkKe KauecTB MbILUUIEHHS, HEOOXOAMMBIX JUIsl aJanTaluyd B
COBPEMEHHOM OO011IeCTBe.

['eomerpus siBiseTcs oJHUM M3 0a3OBBIX [PEIMETOB HA YPOBHE CpPEIHEro
obmiero o0pa3oBaHMs, TaKk Kak oO0ecreYuBaeT BO3MOXKHOCTb H3y4eHHs Kak
AUCLMIUIMH €CTeCTBEHHO-HAY4YHON HaINpaBlIeHHOCTH, TAK ¥ T'YMaHUTApHOIA.

Jloruueckoe MblluieHUe, (GopMHpyeMoe MpPH H3YyYEHHH OO0y4YaroLUMHUCS
MOHATUMHBIX OCHOB N'€OMETPHHU U MOCTPOECHUH 1IEMOYKH JOTHUYECKHUX YTBEPIKIACHUH
B XOJle pelleHHs IeOMeTpUYeCKHX 3a/lay, YMEHHe BBIJIBUraTh W OMNpOBeprarb
TUIIOTE3bl HEMOCPEJCTBEHHO HCIOJB3YIOTCS TPH peLIeHHH 3aJa4y eCTeCTBEHHO-
Hay4HOIr'0 LMKJIA, B YACTHOCTHU U3 Kypca (DU3HKH.

YMeHHe OpUeHTHPOBAThCs B NMPOCTPAHCTBE MIPAET CYIIECTBEHHYIO POJib BO
BCEX 00/acTsaX JeATeNbHOCTH 4YenoBeka. OpuUeHTallMs 4eloBeKa BO BPEMEHHM U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €ro CoOLHMalbHOro ObITHsA, (opma
OTpaXXKeHUS OKPYXKAIOLIEro MHpa, yCJIOBHE YCIEUIHOTO IMO3HAHWUS H AaKTHBHOIO
npeobpa3oBaHus  AeHCTBUTENbHOCTH. OnepupoBaHHWe  MPOCTPAHCTBEHHLIMH
oOpasamu 0OBeIHHSET pa3Hble BHUAbI Y4eOHOH M TPYJAOBOH JEATENLHOCTH,



ABJIIETCST OJIHMM M3 Mpo(eCcCHOHAIbHO BaXKHBIX KauyecTB, MO3TOMY aKTyaslbHa
3a7a4a (opMupoBaHUS y OOy4arOIIUXCS MPOCTPAHCTBEHHOTO MBIILIEHHS Kak
Pa3sHOBHUHOCTH OOpa3HOro MbILUIEHUS — CYILIECTBEHHON0 KOMIIOHEHTa B
MOJArOTOBKE K IMPAKTUYECKOW AesITeIbHOCTH 10 MHOT'MM HaIlpaBJIeHUSIM.

Llens ocBoenusi nporpammbl ydeGHoro kypca «I'eomerpusi» Ha 06a30BOM
ypoBHe o0OyueHusi — oOuieoOpa3oBaresbHOe W OOIIEKYJIbTYpPHOE pa3BUTHE
oOyuaromuxcst  yepe3  obecrieueHWe  BO3MOKHOCTH  NpHOOpeTeHHs |
UCIIONIb30BAHUS  CUCTEMATHYECKHX TIEOMETPHYECKUX 3HAHUM U JEHCTBUH,
crieMUYHBIX T€OMETPHH, BO3MOXKHOCTH YCIELIHOro MPOAOIKEHHS 00pa30oBaHusl
MO CHeHaIbHOCTAM, He CBS3aHHBIM C MPUKIIAJHBIM HCTOJIB30BaHHEM M'€OMETPHH.

IlporpaMma no reomerpud Ha 0a30BOM YpOBHE TNpelHa3Ha4yeHa s
00y4aroIuXcsi CpeJiHeH ILIKOJIbl, HE UCIIBITBIBABIIMX 3HAYMTENILHBIX 3aTPyAHEHHH
Ha YpOBHE OCHOBHOro obuiero obpaszoBanus. Takum oOpaszom, oOyuaroiimecs Ha
0a30BOM ypOBHE JOJDKHBI OCBOMTH OOLIME MaTeMaTHYeCKHe YMEHHMs, CBA3aHHbIC
CO crnenupHUKoOi reoMeTpUH W HEOOXOAMMBbIE Ul KH3HH B COBPEMEHHOM
obuiectBe. Kpome 3T0Oro, oHM MMEIOT BO3MOKHOCTH M3yYHTh I'€OMETPHUIO Golee
ryboKo, ecnM B JanbHeHIIeM BO3HHKHET HEOOXOAMMOCTh B IE€OMETPHYECKHX
3HaHUSX B MPOPECCHOHATIBHON AEATEIbHOCTH.

JlocTiyKenre LeMH OCBOGHHs MpPOrpaMMBbl 00ECIeYMBAETCS PpELIEHHEM
COOTBETCTBYIOIIMX 3anad. [lpuopurTeTHbIMM 3agayaMu  OCBOEHHs  Kypca
«I"'eomerpun» Ha 6a30BoM ypoBHe B 10—11 kiaccax sBastOTCA:

» (GopMHpOBaHHME TMpPEACTABICHHS O TE€OMETPHHM KaKk 4YacTH MHpPOBOMH

KYJIbTYPbl H OCO3HaHUE €€ B3aMMOCBSI3U C OKPYKAIOIIUM MHPOM;

o (opmMHpOBaHHME NpPECTABIECHUss O MHOrOIPaHHMKAaX M TeJaX BpAILEHHs
KaK O BaXXHEHIIMX MaTeMaTHYECKHX MOJEJSX, MO3BOJSIOLUIMX ONHUCHIBATH
M U3y4aTh pa3sHble sBJICHUS OKPYKAIOLIEro MHpa;

» (opmupoBaHME yMEHHs paclo3HaBaTh Ha 4YepTeXax, MOJeNsX U B
pealbHOM MUpPE MHOTOIPaHHHUKH U TeJla BPalleHHUS;

e OBJIA/ICHHE METOJAMHM PELIEHMs 3a]ay Ha TOCTPOEHUS] Ha M300paKeHUsX
MPOCTPAaHCTBEHHBIX QUTYD;

* (GopmMHpOBaHME yMEHMSI ONEPUPOBATH OCHOBHBIMU TOHSATHUSIMH O
MHOIOrpaHHHMKaXx M TeJlaxX BpallleHUsi U UX OCHOBHBIMU CBOMCTBAMU;

* OBJAJICHHE  AIrOPUTMaMM  pelleHHMss OCHOBHBIX  THIIOB  3a/auy;
dopmMupoBaHHE  yMeHHMs  [IPOBOJAMTH  HECIOXHbIE JOKa3aTelbHbIe
pacCy/eHuss B XOJI€ pEILeHUs] CTepeOMeTPHYeCKHX 3aaady W 3a7ad C
MPaKTUYECKUM COZlepKaHHEM;

e pa3BHUTHE MHTEJIJIEKTYalIbHBIX U TBOPYECKUX crocoGHOCTE |
o0ydarommxcsi,  MO3HABATE/NbHOW  AKTMBHOCTH,  MCC/IEJIOBATEIbCKHX
YMEHUN, KPUTHYHOCTH MBIILIJIEHUS;



e ¢opmMmupoBaHue (hyHKIIMOHAILHOM rPaMOTHOCTH, peeBaHTHON
reOMeTpUU: yMEHHMe pacro3HaBaTb [POSIBICHHS TIE€OMETPUYECKUX
NMOHSTHH, OOBEKTOB M 3aKOHOMEPHOCTEH B pealbHbIX KHU3HEHHBIX
CUTYyalMsX M NMPUH M3YYEHUH APYrUX y4dyeOHbIX NpPEeAMETOB, IPOSABICHHS
3aBUCHMOCTEH M 3aKOHOMEpHOCTeH, (opmMynMpoBaTh HMX Ha s3bIKE
reOMeTPHH M CO3/IaBaTh N'€OMETPUYECKUE MOJIENU, TPUMEHATh OCBOEHHbIN
reOMEeTpUYECKU amnmnapar Juisi pelleHHUs IPaKTUKO-OPUEHTHPOBAHHbIX
3a/1a4, MUHTEPIPETUPOBATh M OLIEHUBATh MOJYYEHHbIE PE3yJIbTaThl.

OTnuuuTenbHOH OCOOEHHOCTBIO MPOrpamMMbl ABJIAETCS BKIKOYEHHE B KypC
CTEPEOMETPUM B HAuyaje €ro MU3y4YeHus 3aja4, pellaeMblXx Ha YpPOBHE
MHTYMTUBHOI'O MO3HAHUSA, U ONpee€HHBIM 00pa3oM OopraHu3oBaHHasi paboTta Hajl
HHUMH, YTO CHOCOOCTBYIOT Pa3BHUTHIO JIOFMYECKOTO M MPOCTPAHCTBEHHOIO
MBILIIEHUS, CTUMYJIMPYET MPOTEKAHUE WHTYUTHBHBIX MPOLECCOB, MOTHBUPYET K
JaJIbHENIIEMY W3Y4YEeHHIO TIPeaMeTa.

[Ipeanourenue oTnaércs HArIsAHO-KOHCTPYKTUBHOMY METOLY OOy4YeHHsl, TO
€CThb TEOPETHYECKHE 3HAHUSI UMEIOT B CBOEH OCHOBE UyBCTBEHHOCTH IPEJIMETHO-
MPaKTHYECKOH JeATeNbHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEICTaBICHHHN Yy
y4dalMxcs B Kypce CTEPEeOMETpPHM NPOBOAMTCA 3a CU€T pelleHHs 3ajad Ha
Co3/laHMe  IPOCTPAHCTBEHHBIX 00pa3oB M  3a7a4y Ha  OMNEPUPOBAHHE
MPOCTPaHCTBEHHbIMU oOpa3amu. Co3naHue obpaza MPOBOAMTCA C OMNOPOH Ha
HarjIsiIHOCTh, @ onepupoBaHHe o0Opa3oM — B YCIOBHUSX OTBJCYECHHUS OT
HarJsiIHOCTH, MBICIICHHOTO H3MEHEHHS €r0 HCXOHOTO COACpIKaHUSI.

OcHoBHble conepkatenbHble TUHHH Kypca «['eometpun» B 10-11 kiaccax:
«Muororpannukn», «[IpsiMble 1 MIOCKOCTH B MpocTpaHCcTBe», « Tena BpaiieHus»,
«BeKTophl ¥ KOOpAMHATEI B MpocTpaHcTBe». PopMHUpOBaHKE JTOTHYECKUX YMEHHUH
pacrpeiensieTcss He TOJIBKO IO COJAEp)KaTeNbHBbIM JIMHUAM, HO M MO TrojaM
00y4eHHs Ha YpOBHE cpeaHero obiero oopa3oBaHus.

Copnepxanue oOpa3oBaHHs, COOTBETCTBYIOLIEE MNPEAMETHBIM pe3yJbTaTam
OCBOeHHsI pabodel mnporpaMmbl, pacrnpeeNéHHbBIM [0 roaaM oOy4YeHws,
CTPYKTYPHPOBaHO TakuM o0Opa3om, uTOObI OBIAJeHHE TIE€OMETPUYECKUMH
MOHSATHSMH W HaBBIKAMHU OCYIIECTBIIAJIOCH MOCIEA0BATENBHO U MOCTYATEIbHO, C
COOJIIO/IeHHEM TIPUHLIUIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHMS BKJIIOYAINCh B
O0IIyI0 CHCTEMY IeOMETPHYECKHX TpeJCTaBiIeHHN O0Yy4alomMxXcs, paciuupsis |
yriuyOuss e€, o6pasys npoyHble MHOXKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM ILTAHE

Ha usyyenue reomerpun orBoautcs 2 yaca B Hezjemo B 10 kinacce u 1 vac B
Henemo B 11 kiacce, Bcero 3a Ba roja ooyuenusi - 102 yuye6HBIX yaca.



COJIEP)KAHUE YYEBHOTI'O KYPCA
10 KJIACC

IpsiMbie U NJIOCKOCTH B POCTPAHCTBE

OcHoBHBIE  TOHSATHS  cTepeomeTpun. Touka, npsimasi, TUIOCKOCTB,
npocTpaHcTBO. [loHsATHE 00 aKCMOMATHYECKOM T[OCTPOEHHH CTEPEOMETPHUH:
AKCMOMBbI CTEPEOMETPHUH U CIIE/ICTBHUS U3 HUX.

B3auMHOe pacrosiokeHHe NpsMbIX B IPOCTPAHCTBE: TepeceKaroLmecs,
napajuiesibHble M CKpeluuBaioliuecs mnpsimble. [lapamienbHOCTh MpSAMBIX M
IUIOCKOCTEH B TPOCTPAHCTBE: Mapajjie/ibHble IMpsMbie B MPOCTPAHCTBE;
napajiebHOCTh TPEX MPSMBIX; MApaliIeIbHOCTh NPSIMOH M MIOCKOCTH. YTIibl C
COHANpAaBJIEHHBIMH CTOPOHAMH; Yroj MeXJ1y INpsIMbIMH B IPOCTPAHCTBE.
[lapautensHOCTH  IUIOCKOCTEH:  MapajuiesibHble  TUIOCKOCTH; CBOMCTBA
napajuiefibHBIX  IUIocKocTed. Ilpocreiiiide NpOCTpaHCTBEHHbIE (QUIYphl HA
TJIOCKOCTH: TeTpasap, Ky0, napajienenunen; noCTpOeHUe CeYeHU.

[leprieH AUKYJISIPHOCTD MPSAMOM U TUIOCKOCTH: NEPNEHAMKY/ISpHbIE NPsAMBbIE B
MPOCTPAHCTBE, MpsiMble MapajienbHble W MEepHeHAMKYISIpHbIE K TUIOCKOCTH,
MPU3HAK TEPHEHIUKYIAPHOCTH MNpPsAMOH M IUIOCKOCTH, TeopeMa O MpsIMOi
MeprneHAMKYIAPHOM MIOCKOCTH. YTJbl B NMPOCTPAHCTBE: Yroj MEeXAy MpsAMOd H
MJIOCKOCTBIO;  JByrpaHHbIH  Yroj, JIMHEHHBIH yroi JBYIpaHHOro  yria.
[TepnieHaAMKYJIsip U HAKJIOHHBIE: PAaCCTOSAHUE OT TOYKH JIO IJIOCKOCTH, pacCTOsIHHE
OT MpsAMOH /0  IUIOCKOCTH, MNpOeKuus  Gurypel  Ha  IUIOCKOCTb.
[leprieHAMKYISPHOCTD  IJIOCKOCTEH: MpHU3HAK  MEPHEHIUKYJISPHOCTH  ABYX
niiockoctei. TeopeMa o TpEX nepreHAuKyJspax.

MHoOrorpaHHHKH

[ToHsiTue MHOTOrpaHHMKA, OCHOBHBIE JIEMEHTbl MHOIOIPaHHMKA, BBIMYKJIbIC
M HEBBIMYKJIbl€ MHOIOTPaHHUKH; pa3BEpTKa MHOrorpanHuka. [Ipusma: n-yronbHas
MpU3Ma; TPaHH ¥ OCHOBAHHS MPU3MbI; MpsAMas ¥ HAKJIOHHAs MPHU3Mbl; OOKOBas U
MoJHast MOBEPXHOCTh MPU3MBI. [Tapannenenunen, NpSIMOYTOJIbHBIN
napajuienenunen U ero cpoicrtsa. [lupamuna: n-yronpHas nupamMujia, 'paHd U
OCHOBaHWe NUpPaMu/ibl; OOKOBasi U MOJIHASI MTOBEPXHOCTh NMUPAMHK/Ibl; IPaBUIIbHAS U
ycey€éHHass NuUpaMuJa. DJeMeHTbl MNpu3Mbl M nupamuibl. [lpaBuibHbIe
MHOIOIPAaHHUKK: TMOHSATHE NMPAaBUJIBHOIO MHOrOIPaHHUKA; [paBU/IbHAs NpU3Ma U
NMpaBUJibHAs NUpaMujia; NpPaBUIIbHAS TpeyrojbHas MHUpaMMuJa W [PaBHIbHBIN
terpa’ap; kyO. IlpencraBneHue o mnpaBUIIBHBIX MHOIOrpaHHMKAx: OKTa’Jp,
nojexa’ip u ukocasap. CeueHusi NpU3Mbl U MUPaAMU/IbL.

CummeTpusi B NMPOCTPAHCTBE: CUMMETPUS OTHOCHTENBHO TOYKH, IPIMOH,
MUIOCKOCTH.  DIIeMEHThl CHUMMETPUM B MNHUpaMuaax, MNapajjenenurnenax,
MPaBUJIBHBIX MHOIOIPAHHUKAX.



BbluucieHue 91eMEHTOB MHOrOIPaHHUKOB: péOpa, /AMaroHaju, Yribl.
[Inomaas OGOKOBOW TMOBEPXHOCTH M TOJHOW TOBEPXHOCTU TMPSMOW TPU3MBI,
MioulaZb OCHOBAaHWM, TeopemMa O OOKOBOH IMOBEPXHOCTH TMPSAMONA IPU3IMBI.
[Inomanes OOKOBOM MNOBEPXHOCTH M IOBEPXHOCTH MPABUIBHOM IMHUPAMMU/IBI,
TeopeMa O IuUlow@aaAu ycedéHHodW nupamuibl. [lonstue o6 ob6véme. OOBEM
MUPAMKJIbI, TPU3MBI.

ITomobuble Tena B mnpoctpaHcTBe. COOTHOILIEHUS MEXIAy IUIOLIAASIMU
NnoBepxHocTeit, 00béMaMu MOAOOHBIX TeJ.

11 KJIACC

Tena Bpamenus

[{nnrHapuyeckas MOBEPXHOCTB, oOpasyroiue LWIHHAPUYECKOH
MOBEPXHOCTH, OCh ILHJIMHJIPHYECKON TMOBEpXHOCTH. Llunuuap: oOcCHOBaHHA U
OokoBas TMOBEPXHOCTb, OOpa3syiolias MW OCh; IUIOLIaAb OOKOBOW M TIOJIHOMH
MOBEPXHOCTH.

Konuyeckas noBepXHOCTh, 00pa3yrollie KOHHYECKOH MOBEPXHOCTH, OCh H
BEpLIHHA KOHHYECKOH noBepxHocTH. KOoHyC: ocHOBaHMe M BepllnHa, 0Opa3yroias
M OCh;, IuOm@AbL OOKOBOH M TMOJHOH TOBEPXHOCTH. YCEYEHHBIM KOHYC:
obpasyloliue ¥ BbICOTa; OCHOBaHUs M GOKOBasi MOBEPXHOCTb.

Cdepa m map: uentp, pamuyc, AUaMeTp; MJIOMAAb MMOBEPXHOCTH ChEPHL.
B3aumuoe pacnonoxkenue chepsl U MIOCKOCTH; KacaTesibHas IJIOCKOCTh K cdepe;
mIouaab cqepsl.

M306paxkenue Ten BpalleHus Ha MUIOCKOCTH. Pa3BépTka LMIMHIpa ¥ KOHYyCa.

Kombunauun Ten BpaiieHWs W MHOMOPaHHMKOB. MHOIrOrpaHHUK,
ONMMCAaHHBIA OKOJNIO cdepbl; cdepa, BNUCAHHA B MHOTOTPAHHHMK, WIH TeJO
BpalLEHHUS.

[Tonsitue 06 06béme. OcHOBHBIE CBOlCTBa 06BEMOB Tell. Teopema 06 00bEMe
NpsIMOYTOJILHOTO Mapajjenenunena v cieactBus u3 Heé. OOBEM LMIMHApA,
KoHyca. O6béM 1mapa u niomans chepsi.

[TonoGueie Tena B mnpoctpancTBe. COOTHOLIEHMS MEXIY IUIOLIA/ISIMH
MMOBEPXHOCTEH, 00BEMAMHU MOIOOHBIX TEJI.

Ceuenuss ummuHApa (MApasielbHO W MEPHEHJMKYJISIPHO OCH), CEUeHHS
KOHyca (Tapajie/lbHOe OCHOBAHHIO M MPOXOJsiliee Yepe3 BepllHMHY), CeYeHMs
Liapa.

BexTopbl H KOOPAHHATHI B IPOCTPAHCTBE

BekTop Ha niiockocTd u B poctpaHcTBe. CI0XKEHHE H BHIYUTAHHE BEKTOPOB.
YMHOXeHHe BeKTopa Ha 4uci0. Pa3iokeHne BeKTOpa 1Mo TPEM HEKOMIIaHAPHbIM
BekTopaMm. IlpaBuio napamnenenunena. Pelnenuwe 3ajgad, CBA3aHHBIX C
MPUMEHEHUEM [NpaBHJI JIEHCTBUH ¢ Bekropamu. [IpsMoyronbHas cucTeMa



koopauHaT B mpocTtpaHcTBe. Koopaunatel BekTopa. Ilpocreiiimie 3anauu B
KoopaMHaTax. Yron Mexnay Bekropamu. CkajispHOe NpPOH3BENEHHE BEKTOPOB.
BelunciieHre YIiioB MeXIy NMPSIMBIMH M TUIOCKOCTSIMH. KoOpIMHaTHO-BEKTOPHBIN
METOJI NIPH pellieHH reOMeTPUYeCKHX 3a/1ay.




INJNIAHUPYEMBIE PE3YJIbTATbHI

JIMYHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE pe3y/bTaThl OCBOEHHs MpPOrpaMMbl y4eGHOro mpeamera
«MaremaTHKa» XapaKTepu3yrTCs:

I'paxkaanckoe BocnuTaHue:

C(hOpMHPOBAHHOCTBIO I'PAKAAHCKOM MO3ULNK 00YYAIOIIErocs KaK aKTHBHOTO
M OTBETCTBEHHOIO 4JieHAa POCCHHMCKOro oOIiecTsa, INpeACTaBIEHHEM O
MaTeMaTHYeCKUX OCHOBaX ()YHKIMOHMPOBAHUS Pa3HYHBIX CTPYKTYp, SBIEHHIA,
npoueayp rpakAaHCcKoro obuiectBa (BBIOOPHI, OMPOCHI M Mp.), YMEHHEM
B3aHMO/ICHCTBOBaTh C COLHMAJIBbHBIMH WHCTHTYTaMH B COOTBETCTBHM C HX
GYHKUHMSIMH U Ha3HAYEHHEM.

[larproTHyeckoe BocnuTaHHE:

C(hOpMHUPOBAHHOCTHIO POCCHHCKOM MPakAaHCKOM MIEHTHYHOCTH, YBAKEHHS K
MPOIJIOMY W HAaCTOSIILIEMY POCCHHCKOM MaTeMaTUKH, LICHHOCTHBIM OTHOIIIEHHEM K
JAOCTHKEHUSAM POCCHHCKHUX MAaTEeMaTHKOB U POCCHIMCKOM MaTeMaTH4eCKOM IIKOJbI,
K HCIOJb30BaHHIO JTHX JOCTHIKEHHH B JAPYyrMX HayKaX, TEXHOJIOTHAX, chepax
5KOHOMMKH.

JlyXOBHO-HPaBCTBEHHOI0 BOCIIHTAHHSA:

OCO3HaHHUEM ZTyXOBHBIX LEHHOCTEH POCCHICKOTO Hapo/a;
C(OPMHUPOBAHHOCTBIO ~ HPABCTBEHHOTO  CO3HAHMS, OTHYECKOrO  [IOBEICHHS,
CBSA3aHHOIO C NMPAKTUYECKHM NMPUMEHEHHEM JOCTHKECHUH HAYKH U JAeATEIbHOCTHIO
YYEHOro; OCO3HAHHEM JIMYHOTO BKJIaJIa B IOCTPOEHUE YCTOHYHMBOrO Gy ayLIero.

JcTeTHYecKoe BOCHTAHHE:

OCTETHUYECKUM OTHOLICHHEM K MHUPY, BKIIOYAs 3CTETHKY MaTeMaTHYECKHUX
3aKOHOMEPHOCTEH, 00BEeKTOB, 3a/1a4, pELIeHUH, paccyXIeHuM;
BOCTIPUUMYHMBOCTBIO K MAaTEMAaTHYECKHM acleKTaM pa3In4yHbIX BHIOB HCKYCCTBA.

®u3HvecKoe BOCNIHTAHHE:

C(HOPMHPOBAHHOCTBIO yMEHHs IPUMEHATh MATEMATHYECKHE 3HAHHS B
MHTEpecax 3/10pOBOro u Oe3onacHoro obpasa )HU3HH, OTBETCTBEHHOTO OTHOILICHHUS
K CBOEMY 3/10POBBIO (310pOBO€ NMHTaHHe, cOaNaHCHPOBAHHBIA PEXUM 3aHATHH W

OT/bIXa, peryJsipHas ¢dusnueckas AKTUBHOCTB); (busugeckoro
COBEpLIEHCTBOBAHMSI, TpH 3aHATHAX CIIOPTHBHO-03/10POBUTEIBLHOM
JIeSITeIbHOCTBIO.

TpyaoBoe BocniuTanme:

FOTOBHOCTBIO K TPYyJy, OCO3HAHMEM LEHHOCTH TPYAOJIOOHS; MHTEPECOM K
pasiMuHeIM  chepaMm  TpodEeCCHOHANTBLHON  JeATENBHOCTH, CBA3aHHBIM  C
MaTeMaTHKOH M e€ NpPHIOKEHUAMH, yMEHHeM COBEpIIaTh OCO3HAHHbIH BBIGOP
Oyaywed npodeccuu u peanusoBbIBaTE COOCTBEHHBIE JKM3HEHHBIC TIUTAHbI:



[OTOBHOCTBIO M  CIOCODHOCTBIO K  MareMaTHyeckoMy —0Opa3oBaHMIO H
caMo0Opa30BaHMIO HA TMPOTSHKEHWM BCEH JKM3HHM; TOTOBHOCTBIO K aKTHBHOMY
YYaCTHIO B PElIEHHH MPAKTHYECKHX 3a/1a4 MaTeMaTHYeCKOH HaNpaBIeHHOCTH.

IKOJIOrHYeCKoe BOCTIHTAHHE:

c(hOPMHPOBAHHOCTBIO IKOJNOTHYECKONH KyIbTyphl, MOHMMAHHEM BIIHAHHUS
COLMATBHO-IKOHOMHUYECKHX MPOLECCOB HA COCTOSHHE MPUPOHON M COLMANBLHOM
cpelbl, OCO3HaHHEM TJIODANBHOrO  XapakTepa — SKOJOTHYeCKHX npobiem;
OpMeHTallMell Ha NMPUMEHEHHE MaTeMaTHYECKHWX 3HAHMH Ui pelleHus 3ajad B
06acTH OKpYKalllei Ccpelbl, IUIAHAPOBAaHUS TIOCTYNKOB W OLCHKH HX
BO3MOYKHBIX MOCJI€ACTBHM AJIsl OKPYXKAIOLIEH Cpe/bl.

IleHHOCTH HAYYHOTO NMO3HAHMSA:

c(hOPMHPOBAHHOCTBIO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTUs HaykKu M  OOIIECTBEHHOH MNPAKTHKHM, MOHHMaHHEM
MaTeMAaTHYeCKOH HayKd Kak cgepbl 4YeloBEeYeCKOH eATENbHOCTH, JTaNoB e€
pa3sBUTUS M 3HAYUMOCTH JUISL Pa3BUTHs LMBHIM3ALMK; OBIAZICHHEM S3BLIKOM
MaTeMaTUKH M MaTeMaTHYecKOM KyJIbTypod KaK CpeJCTBOM TO3HAaHHs MHPA;
FOTOBHOCTBIO OCYIIECTBISTh MPOEKTHYIO M MCCIEI0BATENbCKYIO AEATEIbHOCTD
WHJIUBHIYaJIbHO U B TPYyIIIIE.

METAINPEAMETHBIE PE3YJIbTATbI

MerTanpeMeTHbIE pe3yJbTaThl OCBOEHHsl MPOrpamMMbl y4eOHOro npeaMera
«MaremaTuka» XapaKkTepu3yroTCs OBJIaJIEHUEM YHUBEpCaJIbHbIMH
HO3HAGAMENbHBIMU  OClCMBUAMU,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHbIMU
Oeticmeusmu, YHUBEPCANbHbIMU Pe2YNSMUEHBIMU OCUCTMBUAMU.

1)  Vuusepcanvnvie  nosnaseameinwvHwvle  Oelicmeus,  obecnequsaiom
opmuposanue 6az06bix KOZHUMUBHBIX NpoYeccos obyualowuxcs (oceoeHue
Memooo8  NO3HAHUS — OKpYJcalowe2o  Mupda,  NpuMeHeHue  N02UYECKUX,
uccne008amenbeKux onepayuil, ymenuil pabomamse ¢ uHgopmayuet).

ba3oBble JIorHYecKHe AeHCTBHS:

e BBIABISITH W XapaKTepHU30BaTh CYLIECTBEHHBIE NMPU3HAKA MaTEeMaTHYECKUX
00BEKTOB, NMOHATHH, OTHOLIEHHH MEXIy TOHSTUSAMH; (OPMYIHPOBATH
Onpe/ic/ieHHsi  TMOHATHH;  yCTAHABIMBaTh  CYLIECTBEHHBIH  NPH3HAK
Kinaccu(UKalMU, OCHOBaHHUS Ui 00OOIIEHHs U CPaBHEHHS, KPHUTEPHH
MPOBOAMMOIO aHAJIHM3a;

e BOCIPHUHHMATH, (OPMYIHpPOBATL M  MPeodOpa3oBbIBaTh  CYKACHHS:
yTBEpAUTENbHBIE W OTpHLATE/bHbIE, €IWHWUYHbIE, YacTHbIE W OOIIHe;
YCIIOBHBIE;

e BBIABIATH  MaTeMaTHYeCKHe  3aKOHOMEPHOCTH,  B3aUMOCBSI3H W
NpoTHBOpe4Yrsi B (aKkTax, AaHHbIX, HAOMIOAEHUSAX U YTBEPKIACHMSX;



mpeanaraTb — KpMTEpUMH UL BbISBJICHHMS 3aKOHOMEpPHOCTEH U

NPOTHUBOPEUHNH;

nenaTh BBIBOJABI C HMCIOJIB30BAHHEM 3aKOHOB JIOTMKH, ACAyKTHBHBIX H
MHIYKTHBHBIX YMO3aK/IIOUeHH!H, YMO3aKIIIOUeHHH 110 aHaJIOTHH;
ITPOBOUTH CaMOCTOSITEJIBHO JloKa3arebCTBa MaTeMaTU4eCKUX
yTBepik/eHuii (IpsiMble W OT MPOTHBHOrO), BbICTPAUBATh apryMEHTALHIO,
MPUBOAUTH TNPHMEPbl W KOHTPIPUMEPBI; 00OCHOBBIBaTh COOCTBEHHbIE
CY)KICHHS ¥ BbIBOIbI,

BHIOMpaTh Croco6 peluenus ydeOHOH 3azauu (CpaBHMBATh HECKOIBKO
BAPMAHTOB pelLleHHs, BbIOMpaTh Hanbosee NOAXOAAIMA ¢ Y4YETOM
CaMOCTOSTENILHO BbIJIEJIEHHBIX KDHTEPHUEB).

Ba3zoBble HCCJIe10BaATEIbCKHE 1eHCTBHA

MCIIOJTb30BaTh BOMPOCHI KaK MCCIEN0BATEIbCKUH MHCTPYMEHT MO3HAHMA,
dopmysmpoBath BOMpPOCH, (PUKCHPYIOLIHE NPOTHBOpEYHE, npobnemy,
yCTAaHABNMBATH ~ MUCKOMOE M JaHHOe, (OpMHpOBaTh  THMOTE3Y,
apryMeHTUPOBATh CBOKO MO3MLNIO, MHEHHE;

MPOBOJIUTH CaMOCTOSITEJIBHO CIUITaHUPOBaHHbIN 9KCIIEPUMEHT,
WCClieIOBaHMEe [0  YCTAHOBIEHHIO OCOOEHHOCTEH MaTeMaTH4eCcKoro
06beKTa, SBIEHHS, MpOLIECCA, BBIABICHUIO 3aBHCHMOCTEH  MEXIy
00BEKTaMH, SIBJIEHUSIMU, ITPOLIECCAMH,

caMOCTOSTENBHO (OpMYTHpOBaThH 00001IEHHs W BbIBO/BI 110 PE3yJIbTaTaM
MPOBEEHHOr0 HaOIOeHHs, MCCIe[0BaHks, OLUCHUBATh J0CTOBEPHOCTD
MOJTy4eHHBIX PE3yJIbTATOB, BBIBOJIOB U 00001IEHNIA;

MPOrHO3MPOBaTh BO3MOXKHOE pa3BUTHE Mpolecca, a TaKKe BbIJABHIaTh
Mpe/oNOKEHUs O €r0 Pa3BUTUH B HOBBIX YCIIOBUSIX.

Pabora ¢ nupopmanmei:
e BBIABIATH JAeUUMTH HHPOPMALMHU, JAHHBIX, HEOOXOAMUMBIX Ul OTBETA

2)
chopMUpOBaHHOCMb COYUANLHBIX HABLIKOE 0OYHAIOUJUXCAL.

Ha BOIIPOC U IS PelleHus 3a/1a4H;
BeIOMpaTh  MHGOPMALMIO M3  MCTOYHHUKOB  pA3MYHBIX  THIOB,
AHAJIM3HPOBATh, CHCTEMATH3UPOBATh U MHTEPNPETUPOBATh WH(OPMALIKIO
pas3uYHBIX BUJOB U (HOPM Ipe/ICTaBICHHUS;
CTPYKTYpPHPOBATh HH(MOPMALMIO, IPEJCTABIATh €€ B pasindHbIX popmax,
HILTFOCTPUPOBATH rpapuyecKH;
OLICHUBATH HaIEIKHOCTD UHpOPMALIHH o CaMOCTOSITEJIbHO
cHOpMYJTHPOBAHHBIM KPUTEPHSIM.

Vuueepcanvivie  KOMMYHUKAmMugHble  Oelicmeus,  obecnevusaiom

O6menne:



BOCIIPHHUMATh ¥ (pOPMYIUPOBATH CYXKIEHUS B COOTBETCTBHUH C
YCJIOBHSMH U LeJIMHU OOLLEHHS; SCHO, TOYHO, IPAMOTHO BhIp@XaTh CBOKO
TOYKY 3PEHHUS] B YCTHBIX M NMHCbMEHHBIX TEKCTaX, N1aBaTh MOSICHEHUS 110
XO/ly pelleHHUs 3a1a4i, KOMMEHTUPOBATh IOJly4YE€HHbIN pe3yJIbTar;

B X0/1e 00CY)KIEHHMS 3a/1aBaTh BOIPOCHI MO CYIIECTBY 00CYXK/IaeMOM TeMBI,
npo0JieMsl, peliaeMoi 3aauM, BbICKa3bIBaTh WJIEH, HAllEJICHHbIE Ha MTOUCK
pellleHHsl; COMOCTAaBJIATh CBOU CYXKAEGHUS C CYXICHHSIMH JIpYyTUX
YYaCTHMKOB JHaiiora, oOHapyKHBaTh pa3jiMyHe U CXOACTBO IMO3HIIMIA; B
KOppeKTHOH opme HopMyIHpOBaTH pa3HOTIACHS, CBOU BO3PAKEHHS,
NpeJCTaBIsATh  pe3yjbTaThl  pelleHHs  3aJaud,  OKCIIEPUMEHTAa,
MCCIIeIOBAHUS,  TPOEKTa;  CaMOCTOSTe]bHO  BBIOMpaTh  dopmar
BBICTYIUICHHS C y4€TOM 3a/1a4 Npe3eHTaluld U OCOOEHHOCTEN ay IMTOPHH.

CorpyanuuecTBo:

3)

MOHMMATb M HUCMOJB30BaTh  MPEUMyILeCTBa  KOMAaHJHOH  H
MH/IMBH/1yaJIbHON paboThl MpH pelleHuH yu4eOHbIX 3a1a4; MPUHUMATh Lellb
COBMECTHOW JIeATEJbHOCTH, IUIAHUPOBATh OPraHU3alMI0 COBMECTHOM
paboThkl, pacnpeaensTh BUAbI paboT, JOroBapuBaThCs, 00CYkAaTh MPOLEece
¥ pe3yabTar padboThl; 0000111aTh MHEHHS HECKOJIBKUX JTIOICH;
y4acTBOBaTh B IpynnoBbiX Gpopmax paboTsl (00CykaeHus, 0OOMEH MHEHHHA,
«MO3rOBbl€ ILITYPMbl» M HHbIE); BBINOJHATH CBOK 4YacThb padoThl H
KOOpAMHUPOBaTh CBOM JIGHCTBUA C JPYIMMH YiI€HaMH KOMaH/bl;
OLICHMBATh Ka4YeCTBO CBOEro BKJIaja B OOLIMH MPOAYKT MO KPUTEPHM,
c(OpMyJIUPOBaHHBIM YYaCTHUKAMH B3aUMOIEWCTBHSL.

Yuueepcanvnole  pezynamuensie  Oeticmeus, obecnevusarom

(hopmuposarue cMpiC108b1X YCMAHOBOK U HCUSHEHHBIX HABLIKOB TUYHOCMU.
Camoopranmnsauus:

COCTaBJIATh IJ1aH, AJITOPUTM peLIeHUs 3a71auy, BIOMpaTh criocod perieHus
C Y4ETOM UMEIOILLUXCS pecypcoB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMeHTHpOBaTh U KOPPEKTHPOBATh BAPUAHTHI PEIlIeHUH ¢ y4ETOM HOBOM
HH(pOpMALIHH.

CamMoKOHTPO/IB:

BIaJICTh HaBbIKAMHM IO3HABATENbHOM pedUIeKCUHM KaK OCO3HAHHUSA
COBEpLIACMBIX JECHCTBUH M MBICIUTENIBHBIX MPOLIECCOB, UX PE3yJIbTaTOB;
BIAZIETh  CriocobamMM  CaMONpPOBEPKH, CaMOKOHTPOJIsi  [polecca |
pe3ysibTaTa pelIeHUsl MaTeMaTUYECKOM 3a/1a4u;

NpeBUACTb TPYAHOCTH, KOTOpPbIE MOIYT BO3HUKHYTb IIPH pELIEHUHU
3a/1a4yd, BHOCHTb KOPpPEKTHBBI B JESTEJIBHOCTH Ha OCHOBE HOBBIX
00CTOATENBCTB, TAaHHbIX, HAIEHHBIX OLIMOOK, BBIIBICHHBIX TPYAHOCTEIH;



e OLIEHMBATh COOTBETCTBHE pe3yJibTaTa Leld H YCIOBHAM, OOBACHATH
NPUYUHBl JOCTHXKEHHS MM HEJOCTHXKEHHS pe3ysbTaTOB HESTEIbHOCTH,
HaXOAMTh OIIHOKY, 1aBaTh OLIEHKY TPHOOPETEHHOMY OMBITY.

INPEJIMETHBIE PE3YJIbTATBI
10 KJIACC

OnepupoBaTh NOHATHAMHU: TOYKa, MpsMasi, MIOCKOCTb.

[IpuMeHAThL aKCHOMBI CTEPEOMETPHH H CJIEACTBHS W3 HUX [PH PELICHUH
reoOMeTpUYeCKHX 3a/auy.

OnepupoBaTh NOHATHAMU: NAPAILIETBHOCTD U TIEPIEHAUKYISPHOCTD MPSIMBIX
U IJIOCKOCTEH.

KnaccuduumpoBars B3aMMHOE pacrojioKeHHe NpAMBIX M IUIOCKOCTEH B
MPOCTPAHCTRE.

OnepupoBare NOHATHAMHU: JABYrpaHHbIA Yroj, IpaHd JABYIPaHHOTO Yyria,
pedpo JABYrpaHHOIO yrja; JIMHEHHbIN YroJ ABYTPaHHOro yria; rpamaycHas Mepa
JIBYTPAHHOTO yrJa.

OnepupoBaTh MNOHATHSIMH: MHOTOTPAHHMK, BBIMYKIBIH M HEBBIMYKJIbIH
MHOTOIPaHHHK, 3JIEMEHThI MHOIOrPaHHMKA, NIPaBUIbHbIH MHOTOTPaHHHUK.

PacriosnaBaTh OCHOBHBIE BHIBI MHOIOMPaHHUKOB (mMpamuza; npusma,
NpsAIMOYTOJIbHbIN napainenenunes, Kyo).

Knaccuduumposars MHOIOIrpaHHHUKH, BbIOMpas OCHOBaHHUS IS
KiaccuuKauuy  (BBIMTYKJIbIE M HEBBIMYKIbIE MHOIOIPaHHUKH; TMpaBUJIbHBIE
MHOTOTPaHHHUKH; NPSMbIE€ W HAKJIOHHbIE ITPU3MBI, MapaJulesienune sl ).

OnepupoBaTh MOHATUSAMU: CEKYIIasl TJIOCKOCTh, CeYeHHEe MHOI'OTpaHHUKOB.

OOBACHATD IPUHLMIIBI TOCTPOCHHUS CEUESHHIA, MCIIOJIb3YSl METO/1 CIIE/IOB.

CTpouTh Cce4eHMs MHOrOIPaHHHKOB METOJOM  CHEIOB, BBIOJHSTH
(BBIHOCHBIE) TJIOCKHE YEPTeXKH M3 PUCYHKOB MPOCTBIX OOBEMHBIX (UTYpP: BHJ
CBepXy, cOOKy, CHHU3Y.

Pewats 3a1aun Ha HaX0XkKAEHHE reOMETPUUECKUX BEJUYMH 110 obpa3uam unm
AIrOPUTMaM, TNPHMEHSAS HW3BECTHbIC AQHAIWTHYECKHE METO/Abl MpPH pelleHUH
CTaHIapTHBIX MAaTeMaTHYECKHX 3a/1a4 Ha BbIYMCICHUE PACCTOSHUN MEXIy JABYMs
TOYKaMH, OT TOYKH [0 TMpPAMOH, OT TOYKH JO IUIOCKOCTH, MEXKIY
CKPELIMBAOLIMMHCS MPAMBIMH.

Peliats 3a1aun Ha HaXOK/IeHHE reOMETPHYECKHX BEIMYHH 110 oOpa3uam uiu
AJITOPUTMaM, TIDUMEHSs H3BECTHbIE aHAJIWTHYECKHE METO/Abl NPU pEleHUH
CTaHIAPTHBIX ~ MAaTeMaTHYEeCKMX 3aJa4 Ha  BBIYHCICHHE YIJIOB  MEXIY
CKPCLIMBAIOIIMMHUCS  MPAMBIMH, MEXIy TMpsSMOH M  IUIOCKOCTBIO, MEXIY
TJIOCKOCTSIMM, JIBYyTPaHHBIX YIJIOB.



BhI4KC/ISTh 00BEMBI M TUIOLIA/M OBEPXHOCTEH MHOrOrpaHHUKOB (mpu3Ma,
nupaMmaa) ¢ npHMeHeHHeM  (GopMyJ;  BBIYHCIATE COOTHOLIEHUS MEXKIY
[UIOMA/IAMH TOBEPXHOCTEH, 00BEMaMH MOAOOHBIX MHOTOIPAHHHUKOB.

OnepupoBaTh TMOHATHAMH: CHMMETpHs B TNPOCTPaHCTBE; LEHTP, OCh H
JIOCKOCTh CHMMETPHH; LEHTP, OCh U MJIOCKOCTh CHMMETPHH ¢Gurypsbl.

UsBnekath, TNpeoOpa3oBbiBaTh W HHTEPNPETHPOBATH uHpopmaLulo 0
MPOCTPAHCTBEHHBIX N€OMETPHUECKUX (Urypax, MPeACTaBICHHYIO Ha HEpTexKax U
pHUCYHKaX.

[IpuMeHsTh TeoMeTpHYeckHe (aKTbl IS peIIeHHs CTepeOMETPHHCCKUX
3a/1a4, MPE/NOJIAraloMX HECKOJIBKO IAroB pelieHus, eClIu yCIOoBHs IPUMEHCHHA
3ajiaHbl B IBHOU (opMme.

[IpuMeHsTh — TpOCTEeiiliie MNpOrpaMMHbIe  CPEeACTBA M JIEKTPOHHO-
KOMMYHHKAIIMOHHbIE CHCTEMBI NIPH PELLIEHAH CTEPEOMETPUYECKUX 3a/1at.

[IpMBOAMTH NPUMEPBI MATEMATHYECKHMX 3aKOHOMEpHOCTeH B MpHpoae M
’KU3HH, Pacro3HaBaTh MPOSBICHHE 3aKOHOB FEOMETPHH B HCKYCCTBE.

[TpMMeHATh MOJMyYeHHbIC 3HAHMS Ha MPAKTHKE: aHAIM3UpOBAaTh peajlbHbIE
CHTyalldd M TNPUMEHSTh H3yYeHHblE TMOHATHS B TpOLECCE MOKMCKA PEIICHHS
MaTeMaTHuecku c(OpMyJIMpOBaHHOW TMpOOJIEMbI, MOJCIHPOBAThL  peAIbHBIC
CHTyalldd Ha si3bIKe TIEeOMETPMHM, HCCIIeN0BaTh IOCTPOCHHBIE MOJACIH C
HCTIONBb30BAHUEM TeOMETPHUECKHX MOHSTHI 1 TeopeM, annaparta anre0pbl; pemarhb
MPaKTHUECKKE 3a/1a4H, CBSI3aHHbIE C HAXOXK/IEHHEM NeOMETPUYECKAX BEJIHHH.

11 KIIACC

OnepupoBaTh MOHATHSAMH: LMJIMHAPAYECKas MOBEPXHOCTb, OOpasyiolue
LMIMHAPUYECKOW  TOBEPXHOCTH;  LMJIMHAP;  KOHMYECKas  MOBEPXHOCTb,
o0pasyloliie KOHHYECKOH TTOBEPXHOCTH, KOHYC; Chepryeckas MOBEPXHOCTb.

Pacrio3HaBaTh Tesa BpalleHus (LHIHHAP, KOHYC, cdepa U wmap).

OOBICHATH CrOCOOBI MOJTy4YEeHMs TeJI BPALLEHHUS.

KnaccubuLupoBaTh B3aMMHOE pacronokeHue chepsbl U IIOCKOCTH.

OnepupoBaTh MOHATHSMHU: IIAPOBOH CErMEHT, OCHOBaHHE CErMEHTa, BbICOTA
CerMeHTa; IapoBOH CIIOH, OCHOBAHHE ILAPOBOrO CIIOS, BBICOTA IIAPOBOrO CIOS;
IIapOBOH CEKTOP.

Beiuvcnsate 00BEMBI M IUIOIIAAM  TOBEPXHOCTEH  Tel  BpalleHMH,
reOMeTPUYECKUX Tell C TPUMEeHEeHHueM hopmyIl.

OnepupoBaTh TMOHATHUSMH: MHOTOIPAaHHHK, BIMCaHHBIH B cdepy H
onucaHHbIi OKoJI0o cdepbl; cdepa, BNHcaHHass B MHOTOIPAHHUK MM  TeJO
BpalLEHHsI.

BBIYUCIATH COOTHOLICHHS MEXKIY IUIOMIA[AsSMH MOBEPXHOCTEH M 00BEMaMH
MOA0OHBIX TEJI.



U3o6paxarh u3ydaemble (Urypbl OT PyKHM M C NPUMEHEHHEM MPOCTHIX
4epTEKHBIX HHCTPYMEHTOB.

BEINOIHATE (BBIHOCHbIE) MJIOCKHE YEPTEXKHN U3 PUCYHKOB MPOCTBIX 00BEMHBIX
¢uryp: BUI cBepxy, cO0Ky, CHU3Y; CTPOMTh C€4YEHHs TEJl BPALLCHHU.

U3Bnekatb, MHTEpNpETHPOBATH M MpeoOpa3oBbIBaTh MHGOPMALMIO O
MPOCTPAHCTBEHHBIX reOMeTpuYeckux (urypax, npeacTaBIeHHYIO Ha YepTexax H
pHUCYHKaX.

OnepupoBaTh MOHSATHEM BEKTOP B [IPOCTPAHCTBE.

BBINOMHATE JIEHCTBUS CIOXKEHUSI BEKTOPOB, BBIUMTAHUS BEKTOPOB H
YMHOKEHHUS BEKTOPA Ha YKCIIO, OOBICHSATH, KAKMMH CBOMCTBAMH OHM 00J1a/1a10T.

[TpuMeHSTH IPaBHIIO Mapasuiesenunesa.

OnepupoBaTh NOHATUSAMU: AEKApTOBbI KOOPAUHATHI B IIPOCTPAHCTBE, BEKTOP,
MOJYyJIb BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpa, YroJl Mexay
BEKTOpaMH, CKaJISIPHOE NMPOU3BEIeHHE BEKTOPOB, KOJJIMHEAPHbIE U KOMIUIAHAPHBIE
BEKTOPBI.

HaxonuTe cyMMy BEKTOPOB M NpPOM3BE/IeHHE BEKTOPA Ha YKCJIO, YIrOJl MeX1y
BEKTOpaMH, CKaJsipHOe TMpOU3BE/IeHHe, pacKiaapiBaTh BEKTOpP 10 JIByM
HEeKOJUTMHEAPHBIM BEKTOpaM.

3agaBaTh IUIOCKOCTh YpaBHEHHEM B /IeKapTOBOH CHCTEME KOOP/AMHAT.

[IpumensaTs reomerpuyeckue (axkTbl Ui pPELIEHHS CTEPEOMETPHYECKHX
3aja4, NMpeanoaraloiiuXx HeCKOJIbKO LIaroB pelleHus, eClid yCIOBHS ITPHMEHEHHS
3a71aHbl B sBHOU opme.

Pemate npocreiinie reomMeTpHueckue 3aayd Ha NMPHUMEHEHHE BEKTOPHO-
KOOPAMHATHOTO METOJA.

Pemarp 3amaun Ha J0Ka3aTelbCTBO MATEMAaTHYECKHX OTHOLIEHHH H
HAXOKJIEHUE FeOMETPUUYECKUX BEJIUYMH M0 oOpa3uaM WM alirOpUuTMaM, MpUMEHs
M3BECTHBIC METO/IbI IIPU PELICHUH CTaHAAPTHBIX MAaTEMAaTHYECKUX 3a/1a4.

[IpumensiTe  npocreiilime MporpaMMHbIE  CpeACTBA M JJIEKTPOHHO-
KOMMYHHMKALIHOHHBIE CUCTEMBI [TPH PELICHUH CTEPEOMETPUUECKHX 3a/1a4.

IIpuBoauTe mnpuMepsl MaTeMaTHYECKUX 3aKOHOMEPHOCTEH B MpPHUPOAE M
’KM3HH, pacrio3HaBaTh MPOsBICHUE 3aKOHOB FEOMETPHH B UCKYCCTBE.

[IpumeHaTh moydeHHbIC 3HAHUS HaA NPAKTHKE: aHAJIM3MPOBATh pPEaJIbHbBIE
CUTyallud M INPHUMEHSTb H3y4YEeHHbIE [OHSATHS B [pollecce MOMCKa peLICHMs
MaTteMaTH4YecKu cOpMyIHpOBaHHOW MNpobIeMbl, MOIETUPOBAThH peasibHbIe
CHTyalldd Ha s3bIKE€ TE€OMETPHM, HCCIeIoBaTh TMOCTPOCHHBIE MOJEIH C
MCII0JIb30BAHUEM MEOMETPUUYECKHMX MOHSATUI U TeopeM, arrapara aireOpsl; pemarb

NPaKTHYECKHE 3a/1a4H, CBSI3aHHbIE C HAXOXK/IEHUEM NeOMETPUYECKUX BEIIMUYHMH.
TEMATUYECKOE IVTAHUPOBAHUE
10 KJIACC



Koan4yecrBo yacoB JIeKTPOHHBIE
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n NnporpaMmsl 0 e paborbI e paboTbI ¢ pecypesi
1 Rpecune & 10 0 0 https://resh.edu.ru
CTepeoOMeTpHIO
[Ipsimbie 1
UJIOCKOCTH B
2 . . A 12 1 0 https:/resh.edu.ru
[TapannensHocTh
MPSMBIX U
[UIOCKOCTEH
[lepnieniukyisipHOCT
3 b TMPSAMBIX U 12 1 0 https://resh.edu.ru
IIJIOCKOCTEH
Yriel MexIy
4 IPSIMBIMH U 10 1 0 https://resh.edu.ru
MJIOCKOCTSAMHM
5 MHororpaHHHUKH 11 1 0 https://resh.edu.ru
6 R 9 1 0 https://resh.edu.ru
MHOI'OIPAaHHUKOB
[ToBTOpeHue:
7 CEYCHHS, PACCTOSTHHUSA R | 0 https://resh.edu.ru
H YTJIbI
OBULIEE KOJIMYECTBO
YACOBIIO 68 6 0
[TPOTPAMME
11 KJIACC
KoanuecrBo yacos JIeKTPOHHbIE
Hanmenosanue T
Ne (uudposbie)
sifii pa3/ie/10B H TeM Beero Koutpoabubie Ilpakruueckue 06pasoBaTeIbHEIE
NnporpamMmsl paboTni paboTei
pecypchl
1 Tena Bpamenus 12 0 0 https://resh.edu.ru
2 O6BéMmbl TEN 5 1 0 https://resh.edu.ru
Bekropel 1
3 KOOPJIMHATHI B 10 1 0 https://resh.edu.ru
NPOCTPAHCTBE
4 B e 7 1 0 https://resh.edu.ru

obobmieHne.




CHCTeMaTU3alHus

3HAHUH
OBIIEE
KOJIMYECTBO YACOB 34 3
I1O [TPO'PAMME

IMOYPOYHOE IVTAHUPOBAHUE
10 KJIACC

KoanyecrBo 4acos
Ne

n/  Tema ypoka Bcee Koutpoasn  IIpakruuec
n ro ble paboTbl  KHe padoTbl

OcHOBHBIE
MOHSATHS
CTEPEOMETPHH:
TOYKA, npsimasi,
MJIOCKOCTh,
IPOCTPAHCTBO.
IlpaBunia
u300pakeHus Ha 1 0 0
PHCYHKaXx:
H300pakeHus
MJIOCKOCTEH,
napaiiebHbIX
NPSIMBIX
(oTpe3koB),
CEpEIMHBI OTPEe3Ka
[lousitus:
nepeceKaoIecs
IJIOCKOCTH,
NIEPECEKAIOITHECS
npsiMasi u
IJI0CKOCTh

[TonsaTHs:
nepeceKaonuecs
IJIOCKOCTH,
nepeceKamecs
npsiMasi 1
IJIOCKOCTh

3HAKOMCTBO C 1 0 0

JlaTa
H3Y4eH
s

JIeKTPOHHbIE
uupposbie
obpazoBare.nb
HbI€ pecypchl



10

MHOTIOrpaHHHKaMH
. H300paxeHue
MHOI'OTPaHHHKOB
Ha pHCYHKax, Ha
MPOEKIIMOHHBIX
gyepTekax

HavanbHbie
cBejieHus o Kybe
MUpaMHUIE, HX
pa3BEPTKH H
moienu. CeueHns
MHOTOIPaHHUKOB

HauaneHsbie
cBejieHus 0 KyOe u
nHpaMuie, HxX
pa3BEPTKH M
moiesu. Ceuenns
MHOTOrpaHHHKOB

ITonsitne 06
aKCHOMATHYECKOM
MOCTPOCHHH
CTEPEOMETPHH:
AKCHOMBI
CTEPEOMETPHH H
CJIEJICTBHS H3 HUX

ITonsitue 06
AKCHOMATHYECKOM
MOCTPOECHUH
CTEPEOMETPHH:
AKCHOMBI
CTEepPeOMETPUHU U
CIICJICTBHS U3 HUX

[Tousitue 06
aKCHOMaTHYeCKOM
MOCTPOCHUH
CTEPEOMETPHH:
AKCHOMBI
CTEpPeOMEeTPHH H
CIIE/ICTBUS U3 HUX
[TousiTue 06
aKCHOMaTHYECKOM
MOCTPOCHHH



11

12

13

14

15

16

17

18

CTEPEOMETPHH:
aKCHOMBI
CTEPEOMETPHUH H
CIICJICTBHS U3 HUX

Bzaumuoe
pacrosoxeHne
NpPsSIMBIX B
IIPOCTPAHCTBE:
nepeceKalonMecs,
napasuie/ibHbIe U
CKpeLIUBAIOLIHECS
npsiMble

[TapannensHocts

OPSIMBIX H

TUIOCKOCTEH B

IPOCTPAHCTRE:

napauie/ibHble | 1 0
npsiMbie B

MPOCTPAHCTRE;

napajuie/ibHOCTh

TPEX MPAMBIX

[lapanienbHoCT

OpPSIMBIX H

[JIOCKOCTEeH B

MPOCTPaHCTBE: 1 0
[TapannensHocTh

psIMOM M

IUIOCKOCTH

Yriel ¢

COHAMpaBJICHHbIMH 1 0
CTOPOHAMH |

Yron mexay

NpsSIMBIMHU B 1 0
POCTPAHCTRE

Yron mexay

NPSAMBIMH B 1 0
IIPOCTPAHCTBE

[NapainensHocTs

[JIOCKOCTEHH:

napajiesbHbie

IUIOCKOCTH

CsoiicTBa | 1 0



19

20

21

22

23

24

25

26

27

napaJijieJIbHbIX
[UIOCKOCTEH

[Ipocreiimue
MPOCTPAHCTBEHHBI
¢ ¢urypsi Ha
IUIOCKOCTH:
TeTpasap, Kyo,
napauieNenue/
[TocTpoenue
CEeYeHH I

[locTpoenue
CeYeHHu i

KonTposibHas
pabota o teme
"ITpsimbie 1
IUIOCKOCTH B
NPOCTPaHCTBE.
[TapamiensHOCTh
NpsSIMBbIX H

=n

IJIOCKOCTEH
[lepnenaukynsapno
CTh MPSAMON U
IUIOCKOCTH:
NIePIeHHKYISIPHbI
€ npsiMbIe B
NPOCTPAHCTBE

[Tpsimbie
napauiesibHble U
NepreHMKY IS PHBI
€ K MJIOCKOCTH

[Ipsimbie
napajiesibHble 0
NepHeH MKy IS PHbI
€ K IUIOCKOCTH
[1pu3nax
NepreHHKYISPHO
CTH NPSIMOH U
TUIOCKOCTH

[Tpu3nax
NEePIEeHHKYISPHO
CTH TIPAMOU U
MJIOCKOCTH



28

29

30

31

32

33

34

Teopema o npsMoii
NepreHIMKYJISPHO 1 0
W IJIOCKOCTH

Teopema o npsamoii
NepreH/IuKYJISPHO 1 0
¥ IIOCKOCTH
Teopema o npsmMoi
NEPHEHANKYJISIPHO 1 0
W [JIOCKOCTH
[lepnenaukynsap u
HAKJIOHHBIE:
paccTosHue 0T
TOYKH JI0
IUIOCKOCTH,
paccTosiHue OT
NpsSIMOIA J10
IIOCKOCTH
Ilepnenaukynsp u
HaKJIOHHBIE:
paccTostHue oT
TOYKH /10
TUIOCKOCTH,
paccTosiHue OT
npsMoit 10
TUIOCKOCTH
[lepnienaukynsip u
HAKJIOHHBIE!
paccTOsiHUE OT
TOYKH /10
MJIOCKOCTH,
pPaccTosHUE OT
psMOH 110
TUIOCKOCTH
Konrponbhas
pabora :
[leprnienukynsp u
HAKJIOHHBIE!
pPacCTOSHUE OT 1 1
TOYKH JI0
TUIOCKOCTH,
pacCTosiHUE OT
npsMOii 10



35

36

37

38

39

40

41

42

43

44

IJIOCKOCTH

Yribl B
NPOCTPAHCTBE:
yroJi Mexay
NPSIMOU U
IJIOCKOCTBIO
JIByrpanssiii yro,
JIMHEHHBIA yron
JIBYT'PaHHOTO yrja

JIByrpaHHslii yro,
JIMHEHHBIN yro
JIBYTPaHHOIO yrjia
[TepnenaukynspHo
CTh IUIOCKOCTEH:
NIPH3HAK
MEprNeHIUKYJISPHO |
CTH JIBYX
IJIOCKOCTEH
IlepnenaukynspHo
CTh IJIOCKOCTEM:
MpU3HAK
NEPIEHNKYJISPHO
CTH JIBYX
MJIOCKOCTEH
Ilepnenaukynspuo
CTh IJIOCKOCTEH:
IIPU3HAK
NEPNEeH/IHKYJISIPHO
CTH JIBYX
IJIOCKOCTEH
Teopema o Tpéx
NEPIEHIMKYJIsipax
Teopema o Tpéx
NIEPIIECH/IUKYJIsIpax
Teopema o Tpéx
MEePNEeHINKYJIApax
KonTtposnsHas
pabora 1o Temam
"lNepnenauxynsip
OCTb MPSAMBIX U

ALl

[IJIOCKOCTEH H



45

46

47

48

49

"Vris1 MeKTY
NpPSMBIMH U
ILUIOCKOCTSAMH "

[Toustue
MHOTOrpaHHHKa,
OCHOBHBIE
JIEMEHTHI
MHOTOrpaHHHKa,
BBINYKJIbIE U
HEBBINYKJIbIC
MHOTOI'PaHHHKH;
pa3BEépTKa
MHOTIOIpaHHHKa
[Ipu3sma: n-
yroJibHast pu3ma;
rpaHy "
OCHOBaHHS
NPU3MBI; TIpsAMast |
HaKJIOHHAasI
npu3Mbl; DOKOBast
H MOJTHas
MOBEPXHOCTH
NPU3MBI ‘ ‘

IMapannenenunen,
NPSAMOYTOJIbHBIH
napauieenunes1 u
€ro CBOMCTBa
[lupamuna: n-
yrojbHas
NUpaMu/ia, rpaHu
U OCHOBaHHE
MTUPAMHU/IBI;
OokoBas ¥ nosHas 1 0
MOBEPXHOCTE
[TUPAMH/JIbI;
NpaBUJIbHASA |
yceu€HHas
nupamMuIa
[TpaBuibHbIE
MHOTIOIPaHHUKH:
MOHSTHE
NPaBHJILHOTO



50

51

52

23

MHOIOrpaHHHUKa;
NpaBHJIbHAs
npu3Ma M
NpaBHJIbHASA
NHpaMHUa;
NpaBUJIbHAS
TpeyroJibHas
MUpaMK/Ia v
IpaBHIIbHBIA
TeTpa’ap; Kyo
ITpencraBnenue o
IIPaBHJIBHBIX
MHOTOIpaHHHKAX:
OKTadIp,
JIOJIEKa’Ip H
HKOCadIp.
Cummerpus B
NpPOCTPAHCTBE:
CHMMETpHS
OTHOCHTEJIBHO
TOYKH, IPAMOH,
IJIOCKOCTH.
DNeMEeHTHI
CHMMETPHH B
MUpaMH/Iax,
napasuiesienure ia
X, MPaBHIIbHBIX
MHOTOTpaHHHKAX

Boranciienue

2JIEMEHTOB
MHOTI'OIPaHHUKOB: 1
p€Opa, auaroHasiu,

yIJIBI

[Tnomane 6okoBoi
MOBEPXHOCTH H

MMOJIHOM

MOBEPXHOCTH

NPSAMOi NIPU3MBI, 1
IJ101a,1b

OCHOBaHMH,

Teopema o

O0KOBOM



54

55

56

57
58
59
60
61
62
63

64

65

66

MOBEPXHOCTH
NPSIMO# IIPU3MBI

[Tnomanes 60KOBOIH

MOBEPXHOCTH H
MOBEPXHOCTH
NpaBUJILHOM
MTHPaMHIbI,
TEopeMa o
ruiomam 60KOBOM
[OBEPXHOCTH
yCe4EHHOH
IUPAMM/IBI
KonrtposnsHas
pabota 1o reme
"MHororpaHHuKH"

[TousiTue 00
00BéME

O6béM nupamMu,Ibl

O6béM nupaMuIb!

O06bEM nupamMuIb1

O6bEM nupamMuabl
O0bEM npu3Mbl
O0BEM NpU3MbI
O06BEM NTPU3MBI

KonTtponbuas
pabotra 1o reme
"O6bEMBI
MHOIOIrPaHHUKOB"

IToBTOpenue,
o00o01enune
cUCcTeMaTh3alus
3HAHUH.
IToctpoenue
CCUCHUH B
MHOTOrpaHHHUKe

IloBTOpenue,
o6obmenne
CHCTEeMaTH3alus
3HaHMH.
Beruncnenue
paccTOAHUIM:

(<= B0 I = B0 = 2 I == 2 [ = N = 3} I =

(e B Il > T I - Y Y - 2 == B i o S )




67

68

MEXY JABYMS
TOYKAMH, OT TOYKH
J10 IPSIMOM, OT
TOYKH J10
MJIOCKOCTH, MEXY
CKpeLIHBalOLUMHU
Cs IPSIMBIMH

HNUrtorosas
KOHTPOJIbHAs
pabota

[loBTOpenue,
00001eHne
CUCTeMaTH3aIUs
3HAHUH.
Beraucnenue
YITIOB: MEXIY
CKPELIMBAIOIIMMH
csl IPSAMbIMH,
MEXIy NpSMOH U
IJIOCKOCTBIO,
JIBYTPaHHbIX
YITIOB, YII0B
MEXTy
MJI0CKOCTSAMH

OBILIEE
KOJIMYECTBO
YACOB I10
[TPOI'PAMME

11 KIIACC

Ne
n/
n

Tema ypoka

Coepa u map:
LIEHTP, paanyc,
JIHaMeTp;
TJI0LIa/1b
MOBEPXHOCTH
cepsl
B3aumuoe
pacrnonoxeHue

1 1 0
1 0 0
68 6 0

Koangecrso yacos

JlaTa
Beer  Konrpoasu IIpakTHyeck  H3Y4eH
0 bie paboTel ue paborTsi Hs

JIeKTPOHHbIE
uH¢poBbIie
obpa3oBaTe/ibH
bi€ pecypcbl



cthepbl 1
MUIOCKOCTH;
KacarejbHas
IUIOCKOCTD K
chepe; ruomanb
cepsl
Uzobpaxenune
cdeprl, mapa Ha
TUIOCKOCTH.
Cevenus mapa

[{ununapuyecka
51 IOBEPXHOCTB,
obpa3sytoume
HHJIMHAPHYECKO
1 MIOBEPXHOCTH,
oCh
LHJIHHIPHYECKO
1 NOBEPXHOCTH
[lmmnap:
OCHOBaHHUS H
OoxoBas
MOBEPXHOCTb,
oOpasyromias u
OCh; IUIOIIA/b
OOKOBOI 1
MOJIHOH
MOBEPXHOCTH

H3obpaxenune
LMJIMH/Ipa Ha
MJIOCKOCTH.
Pa3séprka
LHJIHHIpA.
Ceyenus
LMJIMH/Ipa
(I0CKOCTBIO,
napauieIbHOM
WITH
NEPICHIUKYJISIP
HOMH ocH
HHJIHH/pA)
Konunueckas
MIOBEPXHOCTh,




10

11

12

obpa3zyronme
KOHHYECKOH
MIOBEPXHOCTH,
OCb H BEpLIMHA
KOHHYECKOH
MOBEPXHOCTH
Konyc:
OCHOBAHHE U
BEpILIHHA,
obpa3yromas u
0OCh; IJIOLIAAb
OOKOBOM H
IOJTHOM
[IOBEPXHOCTH

Yceuénnbiii
KOHYC:
obpasyiomue u
BHICOTA,
OCHOBAHHUS H
OokoBasi
MOBEPXHOCTh

U3obpaxkenue
KOHYCa Ha
IUIOCKOCTH.
Pa3péprka
KOHYCa.
CeueHus KoHyca
(IMJIOCKOCTBIO,
napajuieIbHON
OCHOBAHHIO, U
MJIOCKOCTBIO,
pOXO/AAIIEeH
4yepes BEPILHHY)

Kombunanms
TeJ BpallleHHs U
MHOTOIPaHHUKO
B

MHororpasHuk,
ONHCAHHBIA
0KO0JI0 chepshl:
chepa,
BIIMCaHHAA B



13

14

15

MHOTOTpaHHHUK
WJIH B TEJIO
BpalleHus
[TousTue 06
o0béme.
OcHOBHBIE
CBOMCTBA
00BEMOB TeI

O0BEM
IHJIHHIpA,
KOHYCa

O61BEM mapa u

momae chepsl
[TonoGubie Tena
B [IPOCTPAHCTBE.

16

17

18

19

20

21

CooTHOLIEHUS
MEXITY
II0LIASIMHU
MOBEPXHOCTEH,
00béMaMu

10 100HBIX TE

KonTtposnbhas
pabora no
temam "Tena
BpauicHus" U
"O6bemsl Ten"
Bekrop Ha
MJIOCKOCTH U B
MPOCTPAHCTBE

CrnoxeHue u
BBIUATAHUE
BEKTOPOB

VYMHOXeHue
BEKTOpa Ha
YUCIIO

Paznoxenune
BEKTOpA 10 TPEM
HEKOMILJIaHAPHBI
M BEKTOpPaM.
[TpaBuiio
napaJulieenumne
na



22

23

24

25

26

27

28

Perenune 3anauy,
CBSI3aHHBIX C
NpUMEHEHHEM
IIpaBUJI ‘
JeHCTBHH C
BEKTOpPaMH

[IpssmoyrosibHas

cucTeMa

KOOp/IMHAT B

NPOCTPAHCTBE.

Koopaunatst 1 0
BEKTOpA.

IIpocreiimune

3a1a4y B

KOOp/IMHATax

Yron mexay

BEKTOpPaMH.

CxansipHoe 1 0
IIPOU3BE/ICHUE

BEKTOPOB

Borunciienue
YIJIOB MEK1Y
HPSIMBIMH H

IUIOCKOCTSAMH

Koopannarto-
BEKTOPHBIN
METOJI ITPH
peLICHUH
reOMeTPHYECKHX
3ana4
Konrponbhas
pabora no reme
"BexTops! H 1 1
KOOP/IMHATEHI B

npocrpasncTse”

[ToBTrOpenwue,

obobienue u

CHCTEMaTH3allUs

3HAHWH. 1 0
OcHoBHBIE

burypsl, pakTol,

TEOpPEMBI Kypca




IJIAHUMETPHH

[TosTOpEHHE,
o6o0meHne H
cHcTeMaTH3alus
3HAHWH.

29 1 0 0
OCHOBHBIE

durypsl, pakrol,
TEOPEMBI Kypca
IITAHUMETPHH

[ToBTOpeunue,
0bo01enue u
cHCTeMaTH3alus
30 3HaHKUM. 3a1a4H 1 0 0
IUIAHUMETPHH U
METOJIbI HX
perieHus

IToBTOpenwue,
06001meHue n
cHUCTeMaTH3alus
31 3HaHUH. 3a1a4u 1 0 0
IUIAHUMETPHH U
METO/IbI UX
peleHus

IToBTOpenwue,
060061eHHE N
CHCTeMaTU3aLHs
3HAHUIA.

32
OCHOBHBIE : 2 9

¢Gurypsl, Gpakte,
TeopeMbl Kypca

CTEPEOMETPHH
HUrorosas
33 KOHTPOJIbHASA 1 1 0
pabora
IloBTOpenue,
34 o6obuieHue 1 | 0 0
CHCTEMATH3aIUs
3HAHUMI
OBIIEE
KOJIMYECTBO
YACOB I10 2 3 ¢
[TPOI'PAMME

T -



VYUEBHO-METO/IUYECKOE OBECITEYHEHUE
OBPA30OBATEJIBHOI'O ITPOLIECCA
OBSI3ATEJIbHBIE YYEBHBIE MATEPHUAJIBI U151 YYHEHUKA

METOAUYECKHE MATEPHUAJIBI 111 YYUTEJISA

IIU®POBBIE OBPA30OBATEJIBHBIE PECYPCbI H PECYPCbI CETH

UHTEPHET



