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HOACHUTEJBHASA 3AIIUCKA

PaGouas mporpamma yueOHOro Kypca «I eomerpus» 6a30BOro ypoBHs Al 00yUYarOIIUXCs
10 —11 xmaccoB pa3paboTaHa Ha ocHOBe DeaepaibHOr0 rocyIapCTBEHHOIO0 00pa30BaTEIHLHOTO
CTaHAapTa cpegHero o0miero oO0pa3oBaHUS, C YYETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHHIA,
MPEIbABISEMBIX K MaTeMaTHUECKOMY O0Opa30BaHUIO, M TPaIHUIM poccuiickoro oOpa3oBaHUS.
Peanmaul/ls[ IIporpaMmbl obecreunBaeT OBJIAICHHUEC KITFOY€BBIMU KOMIICTCHIIUAMU,
COCTaBJHIOIMMMA OCHOBY [JId CaMOpa3BUTUA KW HEIIPCPLIBHOI'O 06p330BaHI/IH, HOEIOCTHOCTDb
O6H.[€Ky.HBTypHOI‘O, JIMYHOCTHOI'O U IMMO3HABATCIIbHOI'O pa3BUTHUA JIMYHOCTU O6yT-IaIOH_II/IXC$I.

HEJIM U3YYEHUSA YYEBHOI'O KYPCA

BaxkHocTh y4eOHOro Kypca I€OMETpPUM Ha YpPOBHE CpenHero obuiero oOpa3oBaHUs
o0yclioBJIeHa NPAKTUYECKOW 3HAYMMOCTBIO METalmpelIMETHBIX M MPEIMETHBIX pEe3yIbTaTOB
0o0y4yeHUs] T€OMETPUH B HAMPABICHUM JMYHOCTHOTO Pa3BUTHs 0Oydaroumxcs, GOopMUPOBAHUS
(GYHKIMOHAJIBHOW MaTEMaTHYeCKOH TpaMOTHOCTH, W3YYEHHUS JPYTMX Y4eOHBIX U CIUIUIMH.
PasButne y oOydarommxcs MNpaBUIBHBIX MPEACTaBICHUNW O CYHIHOCTH M MPOUCXOXKICHUH
reoMeTpUYECKUX abCTpakiuii, COOTHOUICHUH PEalbHOTO M UACabHOr0, XapaKTepe OTPaKeHHs
MaTeMaTUYECKOW HAyKOW SBICHUH U MPOI[ECCOB PEAJbHOTO MHUPa, MECTE€ TEOMETPUU B CHCTEME
HAayK W pOJIM MaTeMaTH4YECKOro MOJEIMPOBAHMS B HAYYHOM IIO3HAHMM M B IIPAKTUKE
cnocoOcTByeT (OPMUPOBAHHUIO HAYyYHOIO MHMPOBO33PEHMSI y4yalIMXCs, a TaKXKe KayecTB
MBILICHUS, HEOOXOAUMBIX JIJIsl aJalTallUi B COBPEMEHHOM O0IIECTBE.

['eomerpust sBnseTcs ONHUM M3 0a30BBIX NPEAMETOB HAa YPOBHE CpEIHEro OOIIero
o0pa3oBaHMs, TaK KaK OOECIeYynBAaET BO3MOXKHOCTb M3y4YEHMs] KaK AMCHMIUIMH €CTECTBEHHO -
Hay4HOM HaIlpaBJIEHHOCTH, TaK U TYMaHUTAPHOM.

Jlormueckoe MeIlieHHe, (GopMUpyeMOe MPH H3YYCHHH OOYUYaIONMMIUCS TOHSITHITHBIX
OCHOB TE€OMETPUUM U IIOCTPOEHUHM IE€NOYKU JIOTMYECKMX YTBEPKAEHUH B XOJ€ pELICHUS
reOMETpUYECKUX 3a7ad, YMEHHE BBIJBUraTb M ONPOBEpPraTb TUIIOTE3bl HENOCPEACTBEHHO
UCIOJB3YIOTCS MPH PEIIEHUH 3a/lad €CTECTBEHHO-HAyYHOro LHMKJA, B YacCTHOCTH M3 Kypca
busuky.

VYMeHHe OpHEeHTUPOBATHCS B IMPOCTPAHCTBE HUIPAET CYLIECTBEHHYIO pPOJb BO BCEX
obnacTax neaTe’abHOCTH 4enoBeka. OpHEHTalMs 4eloBeKa BO BPEMEHHM U MPOCTPAHCTBE —
HEOOXOAMMOE YCJIOBHE €ro COIHUAIbHOro ObITHs, (opMa OTpakeHHs OKPYXKAloIIero Mupa,
yCIOBHE  YCHEIIHOTO TO3HAHWA W  aKTUBHOTO MpeoOpa3oBaHUs  JIE€HCTBUTEIBHOCTH.
OnepupoBaHue MPOCTPAHCTBEHHBIMU 00pa3aMu 00bEeUHSIET pa3Hble BUbI YU€OHOM U TPYI0BOH
NeSITEeNbHOCTH, SBISIETCS OJHUM U3 MPO(EeCCHOHANBbHO BaXKHBIX KAayeCTB, MOITOMY aKTyallbHa
3ama4a GopMHUPOBAHMS Y OOYUYAIONIUXCS MPOCTPAHCTBEHHOT'O MBINUICHUS KaK Pa3sHOBHIHOCTU
00pa3HOro MBILIUIEHUS — CYIIECTBEHHOTO KOMIIOHEHTa B IOJArOTOBKE K IPAaKTUYECKOM
JEeSITEIbHOCTU 110 MHOTUM HaIpaBJICHUSM.

Ilens ocBoeHMs TporpamMmbl yaeOHOro Kypca «I'eomeTpus» Ha 6a30BOM ypOBHE 00yUEHHS
— o0mieo0pa3oBaTenbHOE W OOMIEKYJIBTYPHOE pa3BUTHE OOYYAIOIIMXCS dYepe3 oOecredycHHe
BO3MOKHOCTH MPHOOPETEHUSI M HCIOJIb30BAHMS CUCTEMATHUECKUX MeOMETPUUYECKUX 3HAHUN U
NeUCTBUM, crieli(PUIHBIX T€OMETPUH, BO3MOXXHOCTH YCIIEIIHOTO MPOJOJKEHUS 00pa30BaHUS 110
CHELHNAIbHOCTSIM, HE CBSI3aHHBIM C ITPUKJIAIHBIM HUCIOIB30BAHUEM F€OMETPHH.

[Iporpamma 1mo reomeTpuud Ha 0a30BOM YpOBHE MpeAHA3HA4YeHA Il OOydyaroLIMXCs
CpeaHel IIKOJIbI, HE MCHBITHIBABIIMX 3HAUYUTENIbHBIX 3aTPYJHEHUH HAa YpOBHE OCHOBHOI'O



obmero obpazoBanus. Takum oOpazom, oOyuaronuecss Ha 6a30BOM YpOBHE JOJKHBI OCBOMTH
o01ye MaTeMaTU4YeCKUe YMEHHs, CBSI3aHHBIE CO CIELU(PUKON reOMEeTpUr U HEOOXOAUMBbIE IS
KHU3HU B COBpeMEHHOM ob1iecTBe. KpoMe 3Toro, OHM UMEIOT BO3MOXKHOCTh U3yYUTh T'€OMETPHUIO
6onee ri1y0O0OKO, €CiM B JaJIbHEHIIIEM BOZHUKHET HEOOXOAMMOCTh B T€OMETPUUYECKUX 3HAHUSX B
poQeCCHOHANILHOMN JAESITEIBHOCTH.

JlocTikeHune 1e OCBOEHHS MPOrpaMMbl 00ECIIEUNBAETCS PELICHUEM COOTBETCTBYIOIIUX
3anad. [IppopureTHpIMH 3ajauamMu ocBOeHUs Kypca «I'eomerpun» Ha 6a3oBoM ypoBHe B 10—11
KJ1accax SIBJISIIOTCS:

e (QopmupoBaHHE TMpEACTaBICHHUS O TEOMETPUU KaK YacTH MHUPOBOW KYIbTYpHl H

OCO3HAHUE €€ B3aUMOCBSI3U C OKPYXAIOLUM MUPOM;

e (QopmupoBaHME NpENCTaBICHUS O MHOIOI'pDAaHHMKAaX WU TeJlaX BpALICHUS Kak o
BKHEHIIUX MaTEMaTHUYECKUX MOJEISAX, TO3BOJISIIOIIMX OMMCHIBATh M U3y4YaTh Pa3HbIE
ABJICHHSI OKPY’KaIOLEr0 MUPA;

e (opMmupoBaHME yMEHHs paclHO3HAaBaTb Ha 4YEPTEXKaX, MOAENAX M B PEATbHOM MHUpPE
MHOT'OTPaHHUKH U TeJla BpalleHUs;

e OBJIAJICHUE METOJAaMH pEIIeHUs 33Jady Ha IOCTPOCHUS Ha M300pakeHUsX
IPOCTPAHCTBEHHBIX QUTYD;

e (QopMmupoBaHHE yMEHHSI ONEPUPOBATH OCHOBHBIMU IOHSATUSMU O MHOTOTpaHHUKax U
TeNax BPallEHHs U UX OCHOBHBIMU CBOWCTBAMU;

e OBJIAJICHUE AITOPUTMAMHU PEIICHUS OCHOBHBIX THUIIOB 3a/1a4; (JOpPMHpPOBAHHE YMEHUs
IPOBOJNUTh  HECJIOKHBIE  JIOKA3aTeJbHbIE  PACCY)KJIEHUS B  XOAE€  peUIeHUus
CTEepEOMETPUUECKHX 3aJ1a4 U 3aJ1a4 C MPAKTHUYECKUM COJIEPIKaHUEM;

® Dpa3BUTHE WHTEIUIEKTyaJbHBIX M  TBOPYECKHUX CIIOCOOHOCTEH  0Oydarommxcs,
[I03HABATEJIbHOM aKTUBHOCTH, UCCIE0BATENbCKUX YMEHUH, KpUTUUHOCTH MBIIIJICHNUS;

e (QopmupoBaHue (YHKIIMOHAIHLHOW TPaMOTHOCTH, PEIEBAHTHOW T€OMETPUU: YMEHHUE
pacro3HaBaTh MPOSBIECHUS T€OMETPUUYECKUX MOHITHH, 00BEKTOB M 3aKOHOMEPHOCTEH B
peasbHBIX JKM3HEHHBIX CUTYallUsX M MPU HU3YYEHHHM JPYrMX Y4eOHBIX IMPEeIMETOB,
MPOSIBJICHHUS] 3aBUCUMOCTEH M 3aKOHOMEpHocTeil, (opMynupoBaTh HX Ha S3BIKE
reOMETpUU U  CO3/1aBaTb TE€OMETPUYECKHE MOJENM, MPUMEHSITh OCBOCHHBIM
r€OMETPUYECKUI ammapaT Uil PpeUIeHHs NpPaKTUKO-OPUEHTHUPOBAHHBIX 3ajad,
MHTEPIPETUPOBATH U OLIEHUBATh IIOJyYEHHBIE PE3YJIbTATHI.

OTim4uTeNbHOW 0COOEHHOCTBIO IIPOrPAMMBI SIBJISIETCS BKJIFOUEHHE B KYypC CTEPEOMETPHUU

B HayaJe €ero MH3y4yeHHs 3aJady, peUIaeMbIX Ha YypOBHE MHTYUTHBHOIO TIO3HAHMS, U
onpenenéHHbIM 00pa3oM OpraHu3oBaHHas paboTa HajJ HUMM, YTO CHOCOOCTBYIOT DPa3BUTHIO
JOTMYECKOT0 M MPOCTPAHCTBEHHOI'O MBIIIJICHUS, CTUMYJUPYET NPOTEKAaHUE MHTYUTHBHBIX
IIPOLIECCOB, MOTUBUPYET K JalbHENUIIEMY U3YUEHHIO MPEAMETA.

[Ipeanourenne oTHAETCS HAIVIAAHO-KOHCTPYKTHBHOMY METOAy OOYy4eHHs, TO ecTb
TEOPETUUECKUE 3HAHUA HMEIOT B CBOEH OCHOBE 4YYBCTBEHHOCTb IPEIMETHO-IIPAKTHUECKON
NEATeNbHOCTU. Pa3BUTHME NPOCTPAaHCTBEHHBIX MPEACTABIECHUN Yy ydalluxca B  Kypce
CTEpEOMETPUM IIPOBOAMUTCS 3a CUET PELIEHMs 3a]a4 Ha CO3AaHHME IPOCTPAHCTBEHHBIX 00Pa30B U
3aJjad Ha OIEpUpPOBaHHE IPOCTPAHCTBEHHBIMH oOpa3amu. CozgaHue o0pas3a HPOBOAMTCS C
OIOPOH Ha HAIJIAAHOCTb, 3 ONEPUPOBAHHE 00PA30M — B YCJIOBHUSAX OTBJICUCHHS OT HATJISIIHOCTH,
MBICJIEHHOT'O U3MEHEHUS €r0 NCXOIHOI O COAEPKAHUS.

OcHoBHBIE coaepkarenpHble JHUHMM Kypca «l'eomerpum» B 10-11 kmaccax:
«MHuororpanHukn», «lIpsiMble U MIIOCKOCTH B MPOCTpaHCTBE», «Tena BpaiieHus», «BekTopsl u
KOOPAMHATHI B MPOCTpaHCTBE». PDOopMUpOBaHKE JOTMUECKUX YMEHUHN paclpeenseTcss He TOIbKO



[0 CcoAep)KaTeIbHBIM JIMHUSAM, HO M IO rofaM OOYy4YeHHs Ha YPOBHE CpPEIHEro oOILIero
o0Opa3oBaHws.

ConepxaHue o00pa3OBaHUs, COOTBETCTBYIOLIEE MPEAMETHBIM pe3yJbTaTaM OCBOCHMUS
paboueii mporpaMMbl, pacrpeaenéHHbIM 0 rojjaM 00y4eHus, CTPYKTYPUPOBAHO TaKUM 00pa3oM,
YTOOBl  OBJAJIEHUE TEOMETPUYECKUMU IMOHATUSMU U  HaBbIKAMU  OCYILECTBISIOCH
MOCJIeIOBAaTENbHO U TOCTYMATeNbHO, C COOJIIOJEHHEM MPHUHIMIA TPEEeMCTBEHHOCTH, YTOOBI
HOBBIE 3HAHUS BKJIIOYAJIMCh B OOIIYIO CHCTEMY F€OMETPHUECKUX MPEICTaBICHUN 00ydaromumxcs,
pacmmpsis 1 yriyousis e€, o0pasyst IpOYHble MHOKECTBEHHBIE CBS3H.

MECTO YYEBHOT' O KYPCA B YYEBHOM IIJIAHE

Ha uzyuenue reomerpun otBoauTcs 2 4yaca B Heaemto B 10 kinacce u 1 yac B Hepemo B 11
KJ1acce, BCEro 3a JBa rojaa oOyuenus - 102 yueOHbIX yaca.



COIEPXAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsimMble ¥ MJIOCKOCTH B NPOCTPAHCTBE

OCHOBHBIE NTOHATUS CTepeoMeTpur. Touka, npsAMasi, INOCKOCThb, NPOCTpaHCcTBO. ITonsATHE
00 aKCMOMaTHYECKOM MTOCTPOCHUH CTEPEOMETPUU: aKCHOMBI CTEPEOMETPUH U CIIEICTBUS U3 HUX.

B3auMHOE pacnonokeHue IpsMBIX B IIPOCTPAHCTBE: IEPECEKAIOIIUEC, MTapallIe/IbHbIE U
CKpemmBarwomuecs mnpsaMble. llapannenbHOCTs NPSAMBIX M IUIOCKOCTEH B IIPOCTPAHCTBE:
napajulejbHble INPSAMBIE B IPOCTPAHCTBE, MApaJUIEIBHOCTh TPEX MPSAMBIX; NapalIeIbHOCTD
IpsIMOM M IIJIOCKOCTU. YTIJIBI C COHAIpPaBICHHBIMM CTOPOHAMH; YIrOJd MEXAY IpSMBIMU B
npoctpadHcTBe.  IlapamienbHOCT  MIIOCKOCTEM:  mapajuledbHblE  IUIOCKOCTH;  CBOWMCTBA
napajuieJbHbIX MIockocTe. [IpocTeitmme npocTpaHcTBEHHBIE (PUTYPBI HA TNIOCKOCTH: TETPAdIP,
KyO, mapa’suienenunes; ToCTpOEHUE cedeHHil.

[lepneHAUKYISIpHOCT, OPSAMOW M IUJIOCKOCTU:  NEpPHEHAMKYJSIPHbIE HpsMble B
OPOCTPAHCTBE, MpsAMble NapajUieibHble M MNEePHEHIUKYSIPHbIE K IIJIOCKOCTH, IPHU3HAK
NEPIEeHIUKYJIPHOCTH MHPSAMOM M IJIOCKOCTH, TeOopeMa O NpsMOW INepHeHAUKYISPHOU
IJIOCKOCTU. YTJbl B IMPOCTPAHCTBE: YroJl MEXIY NPSAMOM M IJIOCKOCTHIO; JBYI'PaHHBINA yrod,
JUHENHBIA yroa IByrpaHHoro yria. [lepneHauKyisp U HaKJIOHHBIE: paCCTOSIHME OT TOYKHU J10
IUIOCKOCTH, PACCTOSIHME OT MpSAMOM 10 IJIOCKOCTH, HPOEKUHs (UIyphl Ha IJIOCKOCTb.
[lepnenAMKyISPHOCTh IUNIOCKOCTEHN: NMPU3HAK MEPIEHAUKYIISIPHOCTH JBYX IIOCKOCTeH. Teopema
0 TPEX NEPIEHIAUKYIIAPAX.

MHoOrorpaHHuKHU

IlonsiTME MHOrOrpaHHMKA, OCHOBHBIE D3JE€MEHTBl MHOIOIPaHHUKA, BBIIYKIbIE H
HEBBINYKJIbIE MHOTOI'PAaHHUKH; pa3BEPTKAa MHOrorpanHuka. [Ipusma: N-yrompHas npusMma; rpaHu
Y OCHOBAHUS MPU3MBI; IPsSIMasi U HAKJIOHHAs TPU3Mbl; OOKOBas U MOJIHAS TTOBEPXHOCTH MPU3MBI.
[Tapamenenunen, npsAMOYroibHBIA NapajulelenuIen U ero cporcrea. Ilupamuna: N-yroiapHas
NUpaMHuJa, TPaHU M OCHOBaHUE NHUpaMHAbl; OOKOBas M IOJHAsl MOBEPXHOCTb NHPaMUIBI;
IIpaBWIbHAsl M YyCeuéHHas MUpaMuaa. OJIEMEHThl NpuU3Mbl M nupamunabl. IIpaBuiibHBIE
MHOTOI'PaHHMKU: MOHATHE NPAaBWIBHOIO MHOIOTPAaHHMKA; NMpaBUJIbHAS NPU3Ma U IPAaBHIIbHAA
NUpaMKJIa; IpaBUIIbHAs TPEYroybHas NUpaMuja U MpaBUIbHBINA TeTpa’ap; KyO. [IpencraBnenue
O MpaBUJIBHBIX MHOIOIPAHHHMKAxX: OKTa’Ap, AoAeka’ap M uxocadap. CedyeHuss OpuU3Mbl U
NUpaMUIbL.

CumMmeTpusi B NPOCTPAHCTBE: CUMMETPUSI OTHOCHTENIBHO TOYKH, MPSIMOM, MIJIOCKOCTH.
DneMeHThl CHMMETPUHU B MUPAMUJIAX, apajuiesenuIe ax, NpaBUIbHbIX MHOMOTPAHHUKAX.

Brruncnenue 37€MEHTOB MHOTOTPaHHHUKOB: pEOpa, auaroHanu, yribel. [lnomans 60koBoit
MOBEPXHOCTH M TMOJHOW MOBEPXHOCTH MPSIMOM IMPHU3MBI, IUIOIIAJb OCHOBaHUI, TeopeMa o
OOKOBOW TOBEPXHOCTH MpsMOW mpu3Mbl. [lomans OGOKOBOW MOBEPXHOCTH M IMOBEPXHOCTU
MPaBWJIBHOW NUpaMHbl, TeopeMa o Iulouaau ycedéHHod nupamuiabl. Ilonste 06 oObéMe.
O6bEM nupaMuIbl, IPU3MBIL.

[TonoGHble Tema B mpocTpaHcTBEe. COOTHOLIEHUS MEXIY IUIOLIAASMU TOBEPXHOCTEH,
00bEMaMHU MOJTOOHBIX TEI.

11 KJIACC

Tesia BpanieHus



[lwmHapuyeckass HOBEPXHOCTb, OOpa3ylolMe LUIMHIPUYECKON ITOBEPXHOCTH, OCh
LHWIMHIpUYECKOl nmoBepxHocTu. L{uauuap: ocHoBaHus U OOKOBas MOBEPXHOCTb, 00pa3yrolas u
0Cb; IIJI0LIa/1b OOKOBOH U MOJIHOM MOBEPXHOCTH.

Konunueckass moBepXHOCTb, 00pa3yrollve KOHHYECKOW IOBEPXHOCTH, OCh M BEpILMHA
KOHMYECKON MoBepxHOCTH. KoHyc: ocHOBaHuME M BeplIMHA, 0Opasyrolias U OCbh; IJIOLIAJ]b
OOKOBOI M TOJHON MOBEPXHOCTU. YCEUEHHBIM KOHYC: 00pa3ylolllde U BbICOTA; OCHOBAHMS U
O0KOBasi TOBEPXHOCTb.

Cdepa u map: HeHTp, paauyc, AMAMETp; IUIOLIaJb IMOBEPXHOCTH cdepbl. Biaumuoe
pacrionoxeHue cepsl U MIOCKOCTH; KacaTesbHas INIOCKOCTh K cdepe; MIomaab chepsl.

N300pakeHne Ten BpallleHus Ha TUIOCKOCTH. Pa3BEpTKa MUIMHIpA U KOHYCA.

KoMmOuHanuu Ten BpamieHHss ¥ MHOTOTPAaHHHKOB. MHOTIOTpaHHHMK, ONMHCAHHBIM OKOJIO
cepsl; cdepa, BiucaHHAsE B MHOTOT'paHHHK, WIIM TEJIO BPALICHHUS.

[lonsitne 006 o0béMe. OcHoBHBIE cBoiicTBa 00bEMOB Ten. Teopema 00 00BEME
IpsAMOYTOJILHOIO Tapajulenenunesna u cieiactsua u3z He€. O0bEM nuimmHapa, kKoHyca. O0béM
mapa ¥ Iouaps cepsl.

[Tono6uble Tena B mpocTpaHcTBe. COOTHOIIEHUS MEXKIY IUIOMIAJSMM ITOBEPXHOCTEH,
00bEMaMH IONOOHBIX TEIL

Ceuenus wmwimHApa (MapayieNbHO M HEPHEHIUKYISAPHO OCH), CEYEeHUs KoHyca
(mapanenbHOE OCHOBAHUIO U MIPOXOJAILIEE YEPE3 BEPIIMHY), CEUEHHMSI 1Iapa.

BekTopbl M KOOPANHATHI B IPOCTPAHCTBE

BekTop Ha nII0CKOCTH U B TpocTpaHcTBE. Cl10KEHUE U BBIYUTAHUE BEKTOPOB. Y MHOXKEHUE
BEKTOpa Ha uucio. Pa3noxkeHue BekTopa MO TpPEM HEKOMILJIaHApHBIM BekTopaM. IIpaBuio
napajuienenunena. Penienne 3agay, cBsi3aHHBIX C IPUMEHEHHEM MPaBUJI IEHCTBUIN C BEK TOPaMHU.
[IpsmoyronbHas cucreMa KoopAauHaT B mpocTpaHcTBe. KoopamHatel BekTtopa. Ilpocteitmme
3a7laud B KOOpAMHATaX. YTrod Mexay BekropamMu. CKalIpHOE IIPOM3BEJIEHHUE BEKTOPOB.
Bbruncnenue yriioB Mexay NpsAMbIMU U IUIOCKOCTSIMHM. KOOpIHMHATHO-BEKTOPHBIH METOX NpPHU
pELIEHUN T€OMETPUYECKUX 3a/1a4.



IINTAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIuuHOCTHBIE pe3yNbTaThl OCBOCHMSI MpPOrpaMMbl ydeOHOro mpeamera «MaTteMaTukay
XapaKTePU3yIOTCS:

I'paxxnanckoe BocnuTaHue:

cOPMUPOBAHHOCTBIO TPAXKIAHCKOH TMO3UIUK OOydYaroIIerocs Kak AaKTHBHOIO H
OTBETCTBEHHOT'O 4JI€HA POCCHICKOro OOIIECTBA, MPEACTABICHUEM O MAaTEeMaTHYECKHX OCHOBAX
(YHKIMOHUPOBAHUS Pa3IMYHBIX CTPYKTYp, SBJECHUH, NpOLEayp TpaKIaHCKOTO OOIIecTBa
(BBIOOpHBI, OMpOCHI M IIp.), YMEHHUEM B3aUMOJAEWCTBOBATH C COLMUAJIbHBIMH HMHCTUTYTaMU B
COOTBETCTBHUU C UX (1)YHKL[I/I$IMI/I 1 HA3HAYCHUECM.

IlaTpuoTHYeCcKOe BOCTIUTAHHUE:

c(OPMHPOBAHHOCTBIO POCCHICKON TPaXXAaHCKON MJICHTHYHOCTH, YBOXKCHHUS K IPOILIOMY
W HACTOSIIEMY pOCCHHCKONW MaTeMaTHKH, I[€HHOCTHBIM OTHOIIEHHEM K JIOCTH)XKEHUSIM
POCCHMCKHX MaTEMAaTHKOB W POCCHHMCKOW MAaTeMaTH4YeCKOW IIKOJIbI, K HMCIOJb30BAaHUIO ITHX
JOCTHIKEHUM B IPYTUX HayKaX, TEXHOJOTUSX, chepax SKOHOMUKH.

JIyXOBHO-HPAaBCTBEHHOT0 BOCITUTAHHUSA:

OCO3HAHMEM JIYXOBHBIX IICHHOCTEH POCCHHCKOro Hapoaa; CcHOPMHPOBAHHOCTHIO
HpaBCTBeHHOFO CO3HaHHUA, OTUYCCKOI'O IOBEACHHUA, CBJA3aHHOI'O C HpaKTI/ILIGCKI/IM HpI/IMCHeHI/ICM
JTOCTHIKEHUM HAYKH U JESTEIbHOCThIO YYEHOI'0; OCO3HAHMEM JIMYHOTO BKJAaZa B IOCTPOCHUE
YCTOWYUBOTO Oy TyIIEro.

IcTeTHYECKOEe BOCIUTAHHE:

3CTCTUYCCKUM OTHOIIICHHUEM K MI/Ipy, BKJIFOUast SCTCTI/IKy MATEMATHYCCKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/Jad, pEIICHUW, PACCYXKICHUN; BOCHPHUUMYHBOCTHIO K
MAaTCMAaTUYCCKUM aCIICKTaM pPa3JIMYHbIX BUJI0B NCKYCCTBA.

du3nyecKkoe BOCIUTAHUE:

C(I)OpMI/IpOBaHHOCTbIO yMeHI/ISI HpHMeHHTL MaTeMaTU4YCeCKUEC 3HAHHUA B HHTepecax
310poBOro M Oe3omacHoro o0Opa3a >KM3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3J0pPOBBIO
(3mopoBoe nmuTaHuE, cOATAHCUPOBAHHBIN PEXHUM 3aHITUH U OTAbIXa, peryispHas Qusnueckas
aKTI/IBHOCTB); (1)I/I3I/I‘-I€CKOFO COBepIJ_ICHCTBOBaHI/ISI, HpI/I 3aAHATUAX CHOpTI/IBHO-O3I[Op0BHT€JIBHOI>'I
IEeATEILHOCTBIO.

TpynoBoe BocniuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IICHHOCTH TPYIOJIOOMS; MHTEPECOM K Pa3JIMYHBIM
chepam npodeccuoHaNbHOM AEATEIPHOCTH, CBS3aHHBIM C MAaTEMaTUKOW M €€ MPHIIOKCHHUSIMU,
YMEHHUEM COBEpIlaTh OCO3HAHHBINA BHIOOP OyayIiei mpodeccru U pealn30BbIBaTh COOCTBEHHBIC
JKHN3HCHHBIC I1JIaHbl; T'OTOBHOCTBIO H CHOCO6HOCTI>IO K MaTCMaTH4YCCKOMY 06p330BaHI/IIO 158
CaMOO6pa3OBaHI/IIO Ha HpOTSDKCHI/II/I Bceﬁ KHU3HHU; TOTOBHOCTBIO K aKTI/IBHOMy yqacm}o B
peHIGHI/II/I HpaKTI/ILIGCKI/IX 3a1a4 MaTeMaTI/ILICCKOfI HaHpaBJ'IeHHOCTI/I.

IKoJ0rnIYecKoe BOCIIUTaHHE:

C(I)OpMI/IpOBaHHOCTI)IO BKOJ'IOI‘I/ILIGCKOI\/'I KYHI)TypI)I, IIOHNUMAHHUEM BJIUSIHUA COLUAJIBHO -
SKOHOMHYECKUX TPOIECCOB Ha COCTOSHHE MPUPOJHON M COIHMAIBHON CpEeIbl, OCO3ZHAHUEM
IJI00AIBHOTO  XapakTepa  OKOJOTHYECKMX  MpoOJeM; OpUEHTalueld Ha  IPUMEHCHHE
MaTEMAaTUYECKUX 3HAHUM AJIA pElIeHUs 3a7ad B 00JIACTH OKpY Karollel cpenbl, INIAHUPOBAHUS
MOCTYIKOB M OLIEHKH MX BO3MOXHBIX MOCIEICTBUI JJIS1 OKPYKAIOIIEH CPEBI.

HeHHOCTI/I Hayqnoro IMMO3HAHUMA:



c(OpPMUPOBAHHOCTEIO MHUPOBO33PEHHS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHUSL HAYKU U OOIIECTBEHHOM MPaKTUKU, TOHUMAaHUEM MaTEMaTUYECKOW HAyKH Kak CQepsl
YeNI0BEYECKON JeITeIbHOCTH, ATANOB €€ Pa3BUTHUS M 3HAUMMOCTH IS Pa3BUTHS LIUBUIM3ALNY;
OBJIQJICHUEM $I3bIKOM MaTeMaTHKH U MAaTEeMaTHYECKOH KyJIbTypoill KakK CpeICTBOM IO3HAHUS
MHUpPa; TOTOBHOCTBIO OCYILECTBJISTH HPOEKTHYI0 U MCCIEAOBATEIbCKYIO JESTEIbHOCTD
WHIUBUIYATIbHO U B TPYIIIE.

METAIIPEJIMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIe pe3yIbTaThl OCBOSHHS TPOrpaMMBbl yaeOHOro mpeamera «MaTeMaTHKa
XapaKTEpU3yIOTCS ~ OBJIAJICHUEM  YHMBEPCAJIbHBIMU  HO3ZHABAMETbHBIMU  OCUCMEUAMU,
VHUBEPCANbHBIMU — KOMMYHUKAMUBHBIMU — OCUCMBUAMU,  VHUBEPCANbHLIMU — PecyIAMUSHbIMU
0elCcmeusIMuU.

1) Vuusepcanvhvie noznasamenvuwle oelicmesus, obecneuusaiom Gopmuposanue 6a306bix
KOZHUMUBHBIX NPOYECco8 00yuarowuxcs (0ceoenue mMemooo8 NO3HAHUA OKPYHICAIOUe20 MUupa,
npuMeHeHUe 102UYEeCKUX, UCCIe008ameNlbCKUX onepayuil, ymeHui pabomams ¢ ungopmayuet) .

Ba3oBbie 1oruyeckue aeicTBuM:

® BBIBIATh U XapaKTEPU30BaTh CYLIECTBEHHbIEC NMPU3HAKM MaTEMaTUYECKUX OOBEKTOB,
MOHATUM, OTHOLIEHUM MEXIy MOHATHAMH; (OpPMYIMPOBATH ONpPENEICHUS MOHITUM;
yCTaHaBJIMBATh CYIIECTBEHHBIM MpU3HAK KiIaccupUKaIMKU, OCHOBAHUS Uil 00001eHIS]
Y CpaBHEHUS, KPUTEPUH ITPOBOJUMOI0 aHAJIN34;

® BOCHPHHHMMAThH, (OPMYIUPOBATH U MPEOOPA3OBHIBATH CYKICHUS: YTBEPAUTEIbHBIC U
OTpULIATENbHBIC, CAMHUYHBIC, YACTHBIC M OOIIHE; YCIOBHEIC,

® BBIABIATH MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOPEUHS B (PaKTax,
JAHHBIX, HAONIONEHUSAX M YTBEpXKIEHUSX; MpelaraTh KPUTEPUU MJI BBIIBICHUS
3aKOHOMEPHOCTEN U MPOTUBOPEUNI;

e JlenaTh BBIBOJBI C MCIIOJIb30BAHUEM 3aKOHOB JIOTMKHU, NE€AYKTUBHBIX U MHAYKTUBHBIX
YMO3aKJII0YEeHUH, YMO3aKIIOUeHNUH 110 aHaJIOT U H;

® [POBOJUTH CAMOCTOATEIBHO JI0Ka3aTeIbCTBA MATEMATUYECKUX YTBEPXKACHUN (TIpAMBbIE
U OT IHPOTUBHOIO), BBICTPAUBATH apPryMEHTAalUI0, MPUBOAUTH IPUMEPHI U
KOHTPIPUMEPBL; 000CHOBBIBATH COOCTBEHHBIE CYKIEHUS U BBIBOJIBI,

e BpIOMpaTh CHOCOO pelieHus ydyeOHOW 3ajauM (CpaBHUBATh HECKOJIbKO BapUaHTOB
peleHus, BRIOUpaTh Hanbosee MOAXOIAIMI ¢ yUETOM CaMOCTOATENbHO BbIACIEHHBIX
KpUTEPUEB).

Ba3oBble ucciienoBare/ibckue 1elCTBUA:

® HCHOJIb30BaThb  BONPOCHI  KaK  MCCIENOBATEIbCKUA  HMHCTPYMEHT  I1O3HAHMS;
(bopMyIHpoBaTh BOMPOCH], (PUKCHPYIOIIKME POTUBOPEUNE, NpobdiaemMy, yCTaHaBIUBATh
HUCKOMOE M JaHHOEe, (OpMHpOBaTh T'MIOTE3y, ApryMEHTUPOBATh CBOK IO3UIIUIO,
MHEHHE;

® T[POBOJUTH CAMOCTOSITENIbHO CIUIAHMPOBAHHBIA SKCIIEPUMEHT, MCCIEAOBAHUE I10
YCTaHOBJIEHUIO OCOOEHHOCTEW MaTeMaTH4eCKOro OOBEKTa, sBJIEHUS, IIpolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKIY 00BbEKTaMU, SIBJICHUSMH, IPOLIECCAMH;

® CcaMOCTOATEIbHO (OpMyIupoBaTh 00OOIIEHHS W  BBIBOABI IO  pe3yibTaTtaM
MpOBEAEHHOI0 HaOMIOICHUS, UCCIEI0BaHUs, OLICHUBATh JOCTOBEPHOCTh MOTYYEHHBIX
PE3yIbTaTOB, BEIBOJOB M 0000IIEHUT;



® [IPOrHO3MPOBATH BO3MOXKHOE Pa3BUTHE IPOLECCA, & TAKKE BbIIBUTaTh IPEIIOI0KEHUS
0 €ro pa3BUTHH B HOBBIX YCIIOBUSX.

Pa6ora ¢c undopmanueii:

e BBUIBIIATH AeDUIMUTH MHPOPMALIMK, JTaHHBIX, HEOOXOAUMBIX I OTBETa Ha BOIIPOC U
JUIs pellieHus 3aaul;

e BpIOMpaTh HMHPOPMAIMIO M3 HCTOYHHKOB DA3IUYHBIX THUIIOB, AaHAJIU3UPOBATH,
CHCTEMaTU3UpOBAaTh U MHTEPIPETUPOBATH MHGPOPMAIMIO Pa3IUYHBIX BUIOB U (HopMm
MIPEACTaBIICHUS;

® CTPYKTYpUpOBaTh HH(OpMAIHMIO, TMPENCTaBIATE €€ B pasiIMYHBIX (opmax,
WJLTIOCTPUPOBATh IpaUUECKU;

® OIEHMBATh HAAE&KHOCTH HHGOPMAIMU IO CaMOCTOSTENBHO C(HOPMYIHPOBAHHBIM
KPUTEPUSIM.

2) VHugepcanvHvle KOMMYHUKAMUGHBIE OelicmelUs, 00ecneyusarm chopmupo8aHHOCmb

COYUATIbHBIX HABBIKOG 00YUAIOUWUXCA.

O01enne:

e BOCHPUHMMATH U (POPMYJIMPOBATH CYXKJIEHUS B COOTBETCTBUH C YCIOBUSAMHU U LETIMU
00IIeHMs; SICHO, TOYHO, TPaMOTHO BBIPa)KaThb CBOIO TOUYKY 3pPEHUS B YCTHBIX H
MUCbMEHHBIX TEKCTaX, JaBaTh IOSICHEHUS 110 X0y PEILEHUs 3aJaul, KOMMEHTHPOBATh
IIOJIYYEHHBIN PE3YNIbTAT;

e B X07le 00CYXXJE€HMsI 337aBaTh BOMPOCHI IO CYLIECTBY 00CYX/1aeMOW TeMbl, TPOOIIEMBI,
pelmlaeMol  3ajayd, BBICKA3bIBaTh MWJIEM, HALCJIEHHbIE HA IIOUCK pELICHMUS,
COIIOCTABJIATh CBOM CYXACHMS C CYXKIEHUSMU JPYTUX YYacTHUKOB JMaJIora,
O0Hapy>KUBaTh pa3jIMuUe U CXOJCTBO MO3UIMIA; B KOPPEKTHOW popMme hopMyanpoBaTh
pa3HoIIacus, CBOM BO3pakEeHMUSI,;

® MIpeNCTaBIATh PE3yJbTAaThl PELICHUs 3a/Jaul, SKCIIEpUMEHTa, UCCIeOBaHuUs, IPOCKTa;
CaMOCTOSITENIbHO BbIOMpaTh (GOpMaT BBICTYIJICHHMS C YYETOM 3a7ad MpE3eHTAluu U
0COOEHHOCTE! ayIUTOPHUH.

CoTpyaHuuecTBo:

e [IOHUMAaTh M HCIOJB30BATh NMPEHMYIIECTBA KOMAaHIHONH M MHIMBUAYaJIbHOW pabOTHI
IpU pelleHUH Y4eOHBIX 3aJay; IPUHUMATh II€JIb COBMECTHOM [€ATEIbHOCTH,
IUIAaHUPOBAaTh OPraHU3alliI0 COBMECTHOM paloThl, paclpenensTh BUIbl padoT,
JIOrOBapUBaThCs, OOCYXKIaTh MpoOLecC M pe3yiabTaT paboThl; 00001aTh MHEHMS
HECKOJIbKUX JTIOJICH

e y4yacTBOBAaTh B I'PYIIOBBIX (popMax paboThl (00CYXAeHUS, OOMEH MHEHHH, «MO3TrOBbIE
IITYpPMBl» W HHBIE); BBIIOJHATH CBOIO 4YacTb pPabOThl M KOOPAMHUPOBATH CBOM
JEUCTBUS C JPYTUMU YiIeHaMH KOMaH/Ibl; OLleHHBATh KAY€CTBO CBOETO BKJa/1a B 00Ul
HPOIYKT IO KPUTEPHAM, CHOPMYTHMPOBAHHBIM yYACTHUKAMU B3aUMOCHCTBHUS.

3) Vuusepcanvuvie pecynamusnsie deiicmausi, obecneuusarom Gopmuposarue cmMolci08bix

VCMAHOBOK U HCUSHEHHBIX HAGLIKO8 TUYHOCMU.

Camoopranu3anus:

®  COCTAaBJIATH IJIaH, aJITOPUTM PELICHU 3a/1a4H, BHIOUpATh CIOCO0 pelIeHHs C yuETOM
HUMEIOIINXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMeHTHPOBATh U
KOPPEKTUPOBATh BAPHAHTHI pEHICHUH ¢ Y4ETOM HOBOW MH(OpMAIUH.

CaMOKOHTPO.Ib:



e BJAJICTh HABBIKAMU I103HABATEIbHOM pe(paeKcuud Kak OCO3HAHMSI COBEPIIAEMBIX
JNEMCTBUM W MBICIUTENBHBIX IIPOIECCOB, HMX pe3yJIbTaTOB; BJAJIETh CHOCOOAMHU
CaMOIIPOBEPKH, CaMOKOHTPOJIS Ipolecca W pe3yibTaTa pPELICHUS MaTeMaTH4EeCKOW
3a/1a4u;

® [peIBUJIETh TPYAHOCTH, KOTOPbI€ MOTYT BO3HHUKHYTh NPU PEIIEHUHU 33aJa4H, BHOCUTb
KOPPEKTUBHI B ACSITEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENHCTB, JAHHBIX, HalJJCHHBIX
OIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

e OIECHMBATh COOTBETCTBHE pe3yJibTaTa IEJW U YCIOBHUSAM, OOBSICHATH NPUYMHBI
JTOCTH)KEHMSI MJIM HEIOCTHKEHUS pPe3yJbTaTOB JEATENbHOCTH, HAaXOIUTh OILUOKY,
JaBaTh OL[EHKY MPHOOPETEHHOMY OIBITY.

INPEJMETHBIE PE3YJIbTATDBI
10 KJIACC

OmnepupoBaTh NOHATUSIMU: TOUKA, IIPsIMasi, JIOCKOCTb.

[TprMeHATh aKCHOMBI CTEPEOMETPUN U CIIEICTBUS U3 HUX MPU PELICHUH T'€OMETPUUYECKUX
3ajad.

OnepupoBaTh MHOHATUSAMM: MapPAIIECIbHOCTh M MEPHEHIUKYJSIPHOCT IPSIMBIX U
IJIOCKOCTEH.

KrnaccuunupoBats B3aUMHOE pacrosioKeHHe NPsIMbIX U IIIOCKOCTEH B IIPOCTPaHCTBE.

OnepupoBaTh MNOHATUSAMM: JBYTPAaHHBIM yroJl, TpPaHW JABYTPAaHHOTO yria, pedpo
JBYT'PAaHHOTO YTJla; TMHEWHBIA yroJl ABYTPAaHHOTO yTJia; TpajlyCHas Mepa JIBYT'PaHHOTO yria.

OmnepupoBaTh MOHATHSIMU: MHOTOT'PaHHMK, BBITYKJIBIH M HEBBITYKJIBIH MHOTOTPaHHUK,
3JIEMEHTHl MHOT OTpaHHUKA, TPaBUIIbLHBIA MHOTOIPAHHUK.

Pacnio3HaBaTh OCHOBHBIE BMJIbI MHOTOI'PDAHHHMKOB (ITMpaMUJa; MpHU3Ma, MPSIMOYTOJIbHBIH
napajuiejenunesn, Kyo).

KnaccugunupoBaTh MHOTOTpaHHHMKH, BBIOMpasi OCHOBaHUS I KJacCU(UKAINH
(BBIMTyKJIbIE W HEBBINMYKJble MHOTOTPAaHHUKH, MPABWJIbHBIE MHOTOTPAaHHHUKH; TMpPSIMBbIE H
HaKJIOHHBIE IIPU3MBI, TapasuIeIeIUIebl).

OmnepupoBaTh NOHATUSIMU: CEKYIIasl MJIOCKOCTh, CEYEHUE MHOIOI' PAHHUKOB.

OOBACHATH NPUHLUIIBI TOCTPOEHUS CEUEHUMN, UCIIOIb3YSI METO CIIEAOB.

CTpouTh cedeHHs] MHOTOTPAaHHUKOB METOJOM CJIEO0B, BBIIOJIHATH (BBIHOCHBIE) IIJIOCKUE
YEpTEXU U3 PUCYHKOB IIPOCTHIX 00BEMHBIX (DUTYp: BUJ CBEPXY, COOKY, CHU3Y.

Pemate 3agauM Ha HaxXOXKJIEHHE TIEOMETPUUECKMX BEJIMYMH MO0 olpasuaMm WM
aIropuT™MaM, IPUMEHSISI WM3BECTHbIE AHAJIMTUYECKHME METOAbl MpPU PEIIEHUU CTaHIAPTHBIX
MaTeMaTHYECKUX 3a7ay Ha BBIYMCICHUE PACCTOSHUN MEXIy IBYMsS TOYKAMH, OT TOYKU MO
HPSAMOM, OT TOUKH ][0 TUIOCKOCTH, MEXY CKPEIIUBAIOIIUMUCS MPSMBIMH.

Pemath 3agaum Ha HaXOXXICHUME TEOMETPHUUECKUX BEJIMYMH 10 oOpa3uaM Wiu
QIrOpUTMaM, HPUMEHSSI H3BECTHbIE AHAJIUTUYECKHE METOAbI NpPH pPEIICHUH CTaHJapTHBIX
MaTeMaTHYECKUX 3ajlady Ha BBIYUCICHUE YTJIOB MEXKIY CKPEUIMBAIOIIMMUCS MPIMBIMU, MEXIY
IPSAMOM U TMIIOCKOCTBIO, MEXK/Y TUIOCKOCTSIMH, ABYTPaHHbIX yTJIOB.

Bbrancnsate 00bEMBI M IITOIIAIN TOBEPXHOCTEH MHOTOIPaHHUKOB (TpH3Ma, MUpaMuia) C
npUMeHEeHHeM (GOpMyJ; BBIYUCIATH COOTHOLIEGHUS MEXKIY IUIOMIAAsSMH TOBEPXHOCTEH,
00bEMaMH MOJTOOHBIX MHOTOTPAHHHUKOB.



OmnepupoBath MOHSATUSMH: CHMMETPUS B IPOCTPAHCTBE; IEHTP, OCh U IUIOCKOCTh
CUMMETPHH; IIEHTP, OCh M TUIOCKOCTh CHMMETPUU (PUTYPBHI.

W3Bnekats, mpeoOpa3oBbIBaTh U MHTEPIPETUPOBATH HH(OPMALIMIO O MPOCTPAHCTBEHHBIX
reoMeTpudecKux Gpurypax, mpecTaBIeHHYIO Ha UepTeKax U PUCYHKAX.

[Tpumensats reomerpudeckue (GaKTbl JUIsI  PEHICHHS CTEPCOMETPHUYSCKUX — 3ajad,
MIPEIONIAarafoIINX HECKOJIBKO IIAaroB PENICHUs, €CIU yCJIOBUS MPUMCHCHUS 3aJaHbl B SBHOM
dbopme.

[IpuMeHsaTr mpocTElIMEe MPOrpaMMHBIE CPEACTBA M 3JIEKTPOHHO-KOMMYHHMKAIIMOHHBIE
CUCTCMBI ITPU PCIICHUU CTCPCOMETPUICCKUX 3a/1a.

IIpyBonuTh NpUMEpPBl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B NPUPOAE U KU3HH,
pacro3HaBaTh MPOSBIICHUE 3aKOHOB T€OMETPHUH B UCKYCCTBE.

IIpuMeHATh TOJIydEHHBIEC 3HAHUSA Ha IPAKTHKE: AHAJIU3UPOBATH PEANIbHBIE CUTYallUH U
IIPUMCHSTH HU3Yy4YCHHBIC IIOHATUA B mnmponecce IIOHCKa peliCHuA MaTEMAaTHYCCKU
copMyMpoBaHHON MPOOJIEMBI, MOJIEIUPOBATh peallbHbIE CUTYAIlMH Ha S3bIKE T'€OMETPHH,
UCCIIEIOBATh MOCTPOCHHBIE MOJEIH C WCIOJIb30BAHUEM T'€OMETPHUYECKHX IMOHATHH M TEOopeM,
amrmapara anreOpbl; periaTh MPaKTHUECKUE 3a/1a49H, CBA3aHHbIC C HAX0XKICHUEM I'€OMETPUICCKUX
BEJIUYHH.

11 KJIACC

OmnepupoBatb TIOHSI TUSIMH LHWIMHIPpUYECKast [IOBEPXHOCTb, o0pasymoiue
LWIMHPUYECKOM MOBEPXHOCTH; LUIMHJIP; KOHUYECKAasl TIOBEPXHOCTb, 00pa3yroIie KOHNYECKON
MTOBEPXHOCTH, KOHYC; cepruyeckas MOBEPXHOCTb.

PacnioznaBaTh Tena BpamieHus (HUIMHAP, KOHYC, cepa u map).

OOBACHATH CIOCOOBI MOTYYEHHSI TEJ BpallleHusl.

KrnaccuumupoBats B3aUMHOE pacrosiokeHne chepbl U IIOCKOCTH.

OmnepupoBaTh MOHATHUSAMH: IIAPOBOW CEIMEHT, OCHOBAHUE CEIMEHTa, BBICOTA CETMEHTa;
L1apOBOH CJI0H, OCHOBaHHE 1IAPOBOT0 CJI05, BEICOTA IIAPOBOI0 CJI0s; IIAPOBOW CEKTOP.

Bbrauciate 00bEMBI M MIIOMIATN MTOBEPXHOCTEH TeNl BPAIICHUS, TE€OMETPUUYECKUX TENl C
npuMeHeHueM GopmyiL.

OnepupoBaTh NOHSATHSMH: MHOTOIPDAaHHHK, BIIMCAaHHBIM B cepy M ONMCAHHBIA OKOJIO
cdepsl; chepa, BHUCAHHASI B MHOTOTpaHHUK WM TEJIO BpaIlleHusl.

BbIUHCIATS COOTHOIICHUS MEXKIy IUIOIAISIMH IMOBEPXHOCTEH M 00bEMaMH IMOAO0OHBIX
TeJL

N3obpaxath uzydaemble (GUTYpbl OT PYKHM U C NPUMEHEHHEM MPOCTHIX YEPTEKHBIX
UHCTPYMEHTOB.

BBIMONHATH (BRIHOCHBIE) TUIOCKHE YEPTEXKH M3 PHCYHKOB MPOCTHIX O0BEMHBIX (DUTYP: BUJ
CBEpPXY, COOKY, CHU3Y; CTPOUTH CEYEHUS TeJl BpallleHusl.

W3Brekats, HHTEPIPETUPOBATh U MPEOOPA30BbIBATH HH(OPMALIUIO O MPOCTPAHCTBEHHBIX
reoMeTpudecKux Gpurypax, mpeacTaBIeHHYIO Ha UepTeKax U PUCYHKAX.

OnepupoBaTh NOHITHEM BEKTOP B MIPOCTPAHCTBE.

BEIOMHATE NeHCTBUS CIIOKEHHSI BEKTOPOB, BEIYUTAHUS BEKTOPOB M YMHOXKEHHS BEKTOpPA
Ha YHCI0, OOBICHATH, KAKUMH CBOICTBAaMHU OHU 00J1aJa0T.

[TpuMeHsTh TPaBUIIO MApaJIIICTCIUIIEA.



OmnepupoBaTh MOHATHUSMH: JEKaPTOBBI KOOPAMHATHI B MPOCTPAHCTBE, BEKTOP, MOMAYJb
BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPIAMHATHI BEKTOpA, YroJd MEKIY BEKTOPAMH, CKaISAPHOEC
IMPOU3BCACHNEC BEKTOPOB, KOJJIMHCAPHBIC U KOMIIJIAHAPHBIC BECKTOPLI.

HaxoauTth cyMMy BEKTOPOB M MPOMU3BEICHUE BEKTOPA HA YHCJIO0, YTOJ MEXKTy BEKTOPAMH,
CKaJIAPHOC IPOU3BEACHUEC, PACKIAAbIBATh BEKTOP 1O ABYM HCKOJIJIMHECAPHBIM BCKTOPAaM.

3aaBaTh MIOCKOCTh YPaBHEHHEM B JICKAPTOBOM CHCTEME KOOP/IMHAT.

[Ipumenares reomerpuyeckue (akTbl JJIsI pPEUICHUs CTEPEeOMETPUYECKUX  3ajad,
npeamnoararomnux HECKOJIbKO IIaroB pCiiCHHsA, €CJIUW YCIOBUA NPHUMCHCHUA 3aJaHbl B SIBHOH
dopme.

PemaTh mpocTeiiie reoMeTpuuecKre 3a1a4i Ha MPUMEHEHUE BEKTOPHO-KOOPAUHATHOTO
METOoj1a.

Pemats 3aa4l Ha J0Ka3aTCJIbCTBO MATEMATHUYCCKUX OTHONIEHUN U HaX0XIACHUC
TrCOMCTPUICCKUX BCIIMYUH 110 06pa3uaM Wik aJIropurtMam, nNpuMEHssT U3BCCTHBIC MCTObI IIpU
pELIeHUH CTaHAaPTHBIX MATEMATHYCCKUX 3a/1a4.

[IpruMeHATh MPOCTEHINHE MPOrpaMMHBIE CPEICTBA M 3JEKTPOHHO-KOMMYHHKAIIMOHHBIE
CHUCTEMBI TIPH PEIICHUU CTEPEOMETPUICCKUX 3a/1au.

[IpuBOANTL MpUMEPbl MAaTEMAaTHYECKMX 3aKOHOMEPHOCTEH B TPHPOAE U IKU3HH,
pacrmo3HaBaTh MPOSIBICHUE 3aKOHOB I€OMETPUH B HCKYCCTBE.

[TprUMEeHATh MOJIydCHHBIC 3HAHMS HAa TPAKTHKE: aHAIU3UPOBATH PEAbHBIC CHTYaIllUH H
IIPUMCHSTH HN3Yy4YCHHBIC IIOHATUA B mponecce IIOHCKa pEeUICHHUA MaTEMAaTHUYCCKU
chopMyIMpoBaHHON MPOOJEMBI, MOJCIUPOBATh pEalbHbIC CUTYaI[MM Ha S3bIKE T'€OMETPHH,
HCCIIEIOBATh MOCTPOCHHBIE MOJIEIU C HMCIOJL30BAHHEM I'COMETPUUECKUX TOHSITHH U TEOPEM,
arrmapara anre6pLI; pemiaTh NPAKTUYCCKUEC 3aJauu, CBA3AHHBIC C HAXOXKIACHUECM I'COMETPUICCKUX
BCJIIMYUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanuecrBo yacos JIEKTPOHHBIE
Ne HanmeHnoBaHue pa3aesioB U TeM (undposbie)
Konrpoabubie | IlpakTuyeckue
n/n NporpaMmel Bcero o0pa3oBaTesbHbIE
padoThI padoThbI
pecypcsl
bu6mmoreka [JOK
1 B 10 0 0
BEACHIE B CTCPEOMETPHIO https://m.edsoo.ru/1c209e37
[Ipsimble ¥ INTIOCKOCTH B IPOCTPAHCTBE. bubmmorexa LIOK
2 . 12 1 0
[MapanienbHOCTh MPSMBIX U IJIOCKOCTEH https://m.edsoo.ru/1c209e37
3 IlepneHIUKYIIpPHOCT NPAMBIX U 12 0 0 bubmoteka [JOK
IUIOCKOCTEH https://m.edsoo.ru/1c209e37
bu6mmoreka [JOK
4 1 1
VYTl MeXy NPSAMBIMH U IIJIOCKOCTSIMU 0 0 https://m.eds00.ru/1c209e37
bu6moreka [JOK
5 M 11 1 0
HOTOT PATHITH https://m.edsoo.ru/1c209e37
bu6mmoreka [JOK
6 & 9 1 0
OObEubt MHOOTpaHHHKOB https://m.edsoo.ru/1c209e37
7 [ToBTOpEeHUE: cedeHUsl, pACCTOSHUS U YTJIbI 4 1 0 Bubmiorexa LIOK
P ' P y https://m.edsoo.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
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11 KUIACC

KosauyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHMe pa3iesioB U TeM (uudposbie)
Ne n/m Konrpoabnsie | IlpakTnueckue
NnporpamMmabl Bcero oOpa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
but6mmoreka [JOK
T 12 0 0
©1a BpaeniA https://m.edso0.ru/1c209e37
bu6moreka [IOK
& 5 1 0
OOnEmbt Ten https://m.edso00.ru/1c209e37
bu6moreka IIOK
1 1
BekTopel 1 KOOpAMHATEI B IPOCTPAHCTBE 0 0 https://m.edso0.ru/Lc209e37
[ToBTOpeHue, 0000IICHHE, 7 1 bu6morexa [IOK
cUcTEMATU3AalU 3HAHUH https://m.edsoo.ru/1c209e37
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 3 0



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

HHOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
KosnuecTBo yacos JIEKTPOHHBIE
Ne Mara nupposbIe
Tema ypoka Konrtpoasbnbie | IlpakTudeckue
n/n Bceero H3yYeHus1 | oOpa3oBaresibHbIE
padoThI padoThI
pecypcbl
OCHOBHBIE MTOHATUS CTEPEOMETPHHU:
TOYKa, MPsAMasi, IIOCKOCTh,
pocTpaHcTBO. [IpaBuia
poeTp P BuGmorexa LOK
1 M300paKeHUs Ha PUCYHKaX: 1 0 0
§ https://m.edsoo.ru/aecc77cd
M300pakeHUs TIIOCKOCTEH,
MapajuieabHBIX MPSIMBIX (OTPE3KOB),
CepeIMHbI OTpe3Ka
[TonsTHsA: nmepecekaromumecs
2 IJIOCKOCTH, EPECEKAIOIINECS TTpsAMas 1 0 0 bubmorexa TIOK
- 11ep P https://m.edso00.ru/2d8a9c99
1 TIOCKOCTH
[TonsTHs: nepecekaromuecs
3 IIJIOCKOCTH, IIepeceKaroecs npsamas 1 0 0 bubmotexa IIOK
> TIeP P https://m.edsoo.ru/db685e73
1 TIOCKOCTH
3HaAKOMCTBO C MHOT'OTpaHHUKAaMH,

4 M300pakeHne MHOT OTPAHHUKOB Ha 1 0 0 bu6mmoreka [JOK
pUCYHKaX, Ha MPOEKIIMOHHbBIX https://m.edso00.ru/a63959ed
yepTexax
HauanbHbie cBeIeHHS O KyOe H

5 MUpaMHuIe, UX Pa3BEPTKU U MOJICIIH 1 0 0 bubmorexa [TOK

DAMILIIS, 1x passep A https://m.edsoo.ru/b30dff38
CeueHuss MHOT OTPaHHUKOB
bu6mmoreka [JOK
6 HauanwsHbie cBeneHust o Kyoe u 1 0 0 1

https://m.edsoo.ru/3d8ffd32



https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/a63959ed
https://m.edsoo.ru/b30dff38
https://m.edsoo.ru/3d8ffd32

MIUPaMUIEC, UX Pa3BEPTKU U MOJIEIIH.
CeueHust MHOTOT'PaHHUKOB

TToHATHE 00 aKCHOMATUYECKOM

bu6moreka [JOK

7 MTOCTPOEHUU CTEPEOMETPHH: aKCUOMBI
P p P https://m.edsoo.ru/0cc5c4fe
CTEPEOMETPHH U CIICJICTBUS U3 HUX
[TonsiTne 00 akcoOMaTUYECKOM
8 MMOCTPOEHUU CTEPEOMETPHU: aKCHOMBI brbmorexa [TOK
P P TPHH: https://m.edso0.ru/239c8cb4
CTEPEOMETPHH U CIIEICTBUS U3 HUX
[TonsiTue 00 akcMOMaTHYECKOM
9 MOCTPOEHUU CTEPEOMETPHUH: AKCHOMBI butmmorexa [IOK
P P puH: https://m.edso00.ru/65c6b106
CTEpEOMETPHHU U CJENICTBUS U3 HUX
[Tonsitne 00 akcMmOMaTHUYECKOM
10 MIOCTPOEHUU CTEPEOMETPHH: aKCHOMBI butmmorexa [IOK
' https://m.edsoo.ru/258fc245
CTEPEOMETPHH U CIICJICTBUS U3 HUX
B3anMHoe pacronoxxeHue npsmMbIX B
1 MIPOCTPaHCTBE: MepeceKaroIuecs, bubmmorexa [IOK
napajiesibHbIC U CKPEIIUBAIOIINECS https://m.edso00.ru/1a2520f6
MpsSIMbIE
[MapaniaensHOCTh MPSIMBIX U
MIJIOCKOCTEH B MPOCTPAHCTBE!
12 napauieNibHbIe TPSIMbIE B brbmorexa [TOK
p p . https://m.edsoo.ru/93ad36b3
MIPOCTPAHCTBE; MapaIETbHOCTh TPEX
TIPSIMBIX
[TapaniaenbHOCTh MPSIMBIX U
13 IUIOCKOCTEN B MIPOCTPAHCTBE: bubmmorexa [IOK
[TapanneabHOCTH NPSAMON U https://m.edsoo.ru/ee1d19b9
MJIOCKOCTH
bubmotexa [JOK
14 VYTI1Bl C COHAINIpaBICHHBIMU 1

https://m.edso00.ru/9f4071b9



https://m.edsoo.ru/0cc5c4fe
https://m.edsoo.ru/239c8cb4
https://m.edsoo.ru/65c6b106
https://m.edsoo.ru/258fc245
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CTOpPOHAMHU

15 Yron Mexay npsiMbIMU B bubmoteka [JOK
MIPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 Yron Mexny npssMbIMHA B bubmotexa [JOK
MPOCTPAHCTBE https://m.edso00.ru/2935a9a0
17 [TapanyienbHOCTh MIIOCKOCTEN: bubmmorexa [IOK
napaJieabHble JIOCKOCTH https://m.edso00.ru/2e18f255
18 CBoiicTBa mapajuieNbHbIX TOCKOCTEH br6amorexa [IOK
P https://m.edso0.ru/e504d656
IIpocTeiinve npocTpaHCTBEHHBIE
19 (Uryphl Ha IMJIOCKOCTH: TETPaAd bubmmorexa [IOK
P  THAPASADs https://m.edsoo.ru/4a28dc02
KyO, mapasienenumne;
. bu6mmorexka IIOK
20 Hoctpoettie cederinit https://m.edsoo.ru/1d434d0f
. bubmotexa [JOK
21 I1
OCTPOCHIE CCHCHIH https://m.edsoo.ru/ec26fe5d
KonTtponbsHas paborta mo teme
99 "[IpsiMble U MJIOCKOCTHU B bubmmoreka LIOK
npocrpaHcTse. [lapamiensHOCTh https://m.edsoo.ru/9a0a9e56
MPSIMBIX U TIJIOCKOCTEH"
ITepne ocC (4
25| mtockoen: neprencypiic bimorer LIOK
- CPHCHMEY AP https://m.edsoo.ru/b19f6a5d
MPSIMBIE B IPOCTPAHCTBE
24 IIpsimble mapannenbHble U bubmuorexa [IOK
MEePIEeHIUKYJISIPHBIEC K TIJIOCKOCTH https://m.edsoo.ru/0ac11c95
25 [Ipsimble mapasnienbHbIe U bubmuorexa LIOK
MEPIEHANKYJISPHBIE K IIJIOCKOCTH https://m.eds00.ru/ba545966
26 [Ipu3Hak nepreHIuKyJIspHOCTH bubmmorexa [IOK



https://m.edsoo.ru/fe733862
https://m.edsoo.ru/2935a9a0
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/e504d656
https://m.edsoo.ru/4a28dc02
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MIPSIMOM U IITOCKOCTH

https://m.edsoo.ru/f85bfc46

97 IIpu3Hak nepneHaAuKyJISIpHOCTU bubmmoreka [IOK
MPSIMOM U TITIOCKOCTH https://m.eds00.ru/79165d15

28 Teopema o npsamoit bubmotexa [JOK
MEePIEHIUKYISIPHOMN TIIOCKOCTH https://m.eds00.ru/635¢5087

29 Teopema o npssmMoit bubmmorexa [IOK
MEPIEHANKYJIIPHOHN TUIOCKOCTH https://m.edsoo.ru/bd3745f8

30 Teopema o npsmoit bubmmoreka LIOK
MEPIEHANKYJIIPHOHN TUNIOCKOCTH https://m.edsoo.ru/7d18834b
[leprienAuKyNISIp ¥ HAKIOHHBIE:

31 paccTosiHUE OT TOUKH J10 TJIOCKOCTH, Egggjﬁ?ﬁ:ﬁ;?zg 3c477d3
PacCTOSHKE OT IPIMOM 10 IIOCKOCTH o '
[lepnieHAUKyIISIp U HaKJIOHHbIE:

32 paccTostHUE OT TOYKH J10 TIJIOCKOCTH, :];tlfsg;//lr:;(;ougg 6fefadd
paccTosiHUE OT MPSIMOH JIO TUIOCKOCTH — '
[leprienqUKYyIISIp ¥ HAKIIOHHBIE:

33 paccTosiHuE OT TOYKH J10 MJIOCKOCTH, Egggg&fgg?ggwm 863
paccTosiHuE OT MPSIMOH JI0 TUIOCKOCTH T '
[leprienAuKyNIp ¥ HAKJIOHHBIE:

bu6 OK

34 paccTosiHuE OT TOYKH J10 MJIOCKOCTH, htPtIsz'I/I;I;Tg;(;z)lru Idbee22be
PacCTOsTHHUE OT MPSIMOM JI0 MIIOCKOCTH T '

35 VYriabl B IpOCTPAHCTBE: YIOJI MEKTY bubmotexa [JOK
NPSIMOM U TIJIOCKOCTBIO https://m.edsoo.ru/6b61b2b4

36 JIByrpaHHBIN yroJl, JINHEUHBINA yTOJ bubmuorexa LIOK
JIBYTPAHHOTO YIJia https://m.edsoo.ru/5fa0b3ce

37 JByrpaHHbIN yToJI, TMHEHHBIA yroJ bubmmorexa [IOK
JABYT'PAaHHOT'O yrja https://m.edsoo.ru/c7c777ed

38 [lepneHANKYISPHOCTH TIIIOCKOCTEH: bubmotexa [JOK
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MPU3HAK MEPIEHANKYIISIPHOCTU JBYX
IJIOCKOCTEHN

https://m.edsoo.ru/ec3e2da3

[lepnenaAMKyISAPHOCTD MIIOCKOCTEM:

bu6moreka [JOK

39 HPHSHAK Hevp HICHAMICY BIPHOCTH ABYX https://m.edsoo.ru/ed9e2a8e
IJIOCKOCTEN
[lepneHAMKYIAPHOCTD MIIIOCKOCTEMN:
40 MpU3HAK MEePIEHINKYISIPHOCTH JIBYX brbmorexa [TOK
& https://m.edsoo.ru/ba75dc57
MJIOCKOCTEN
41 Teopema o TpéxX mepreHIuKyJIsIpax bubmorexa [JOK
https://m.edsoo.ru/e4972cdc
42 Teopema o TpEX MEPIEHIUKYIApax bubamorexa [IOK
https://m.edso0.ru/52188a7d
43 Teopema o Tpéx mepreHIuKyIsIpax bubmorexa [JOK
https://m.edso00.ru/9f246736
KonTtponsHas pabota mo reMmam
44 "IleprneH UKy IAPHOCTD NPSIMBIX U bu6mmoreka LIOK
mockocter" u "Yriasl Mexay https://m.edsoo.ru/5b971ef3
MPSIMBIMH U IJIOCKOCTAMU "
[ToHsiTHE MHOTOTPaHHHKA, OCHOBHBIE
AJIEMEHTHI MHOT OTPAaHHHKA,
45 BBIITYKJIBIE U HGBLII;IyKJIHe Bubmorexa [OK
. https://m.edsoo.ru/2d24e873
MHOTOTPaHHUKH; pa3BEPTKa
MHOTOIpaHHHKA
[Ipusma: N-yromnpHas npu3Ma; rpaHy u
46 OCHOBaHUS IPU3MBIL; IIpsiMasi U bubmmorexa [IOK
HaKJIOHHAsl TPU3MBbI; OOKOBas https://m.edsoo.ru/b4ad63ad
MIOJTHAS TTOBEPXHOCTH MPU3MBI
47 [Tapannenenunen, npsMOYTOJbHBIN bubmotexa [JOK

mapauiCJICIuIea U €ro CBOICTBA

https://m.edsoo.ru/8a7be683
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48

[Inpamupaa: N-yroapHas nupamuja,
I'PaHU U OCHOBAHUE ITUPAMUJIBI;
OOKOBas U MOJIHAs TOBEPXHOCTh
MApaMUbL; IPABUIIbHASA U yCCUEHHAS
nupamua

bu6mmoreka [JOK
https://m.edsoo.ru/fblcd0a5

49

[IpaBuUsTEHBIE MHOTOT pPAHHUKH:
MTOHSITHE TTPABUIHLHOT O
MHOTI'OI'PaHHUKA; TpaBUJIbHAS TPHU3Ma
U MpaBUJIbHAS TMPAMK/IA; IPABHIIbHAS
TpeyrojibHas MupaMua u
NpaBHIBHBINA TETPadaAp; KyO

bu6mmoreka [JOK
https://m.eds00.ru/074c8865

50

[IpencraBnenue 0 NpaBUIbHBIX
MHOI'OIrpaHHHUKax: OKTasap,
JOAEKAdAP U UKOCAIAP.

bubmioreka [IOK
https://m.edsoo.ru/a0fdd5bf

51

CummMeTpusi B MIPOCTPAHCTBE:
CUMMETPHSI OTHOCUTEIBHO TOUYKH,
NPSMOM, TJIOCKOCTH. DJIEMEHTBI
CUMMETPHH B TUPAMHJIAX,
napajuiesienumneaax, NpaBuIbHbIX
MHOTOT'PaHHHKAX

bu6moreka [JOK
https://m.edsoo.ru/b9e777d9

52

Brluncienune 3jeMeHTOB
MHOTOI'PaHHHUKOB: pEOpa, TUaroHau,

YIJIBI

bubmioreka [IOK
https://m.edsoo.ru/6cdbecef

53

[Tnomaas 60KOBOI MOBEPXHOCTH U
MOJTHOM MOBEPXHOCTHU MPAMOM
MPU3MBI, IJIOIaAb OCHOBAHUH,
TeopeMa 0 OOKOBOM MMOBEPXHOCTH
MPSIMOU MPU3MBI

bu6moreka [JOK
https://m.edsoo.ru/37d84157

54

[Tnomane 60KOBOI MOBEPXHOCTH U

bu6mmoreka [JOK



https://m.edsoo.ru/fb1cd0a5
https://m.edsoo.ru/074c8865
https://m.edsoo.ru/a0fdd5bf
https://m.edsoo.ru/b9e777d9
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ITOBEPXHOCTH ITPABUIIBHON

MUPaMUJibl, TEOpEMa O TIIIOIIAN
OOKOBOM MOBEPXHOCTH yCCUEHHOM

https://m.edsoo.ru/5603e30b

MTHPaMUIBI
55 KonTtponbshas paborta o reme bubmmoreka LIOK
"MHororpaHHuKn" https://m.edso00.ru/a95f5c04
N bu6moreka [JOK
56 Mowsme 06 oopeme https://m.edsoo.ru/7ad0020b
. bu6mmoreka [JOK
> O0bem mupami AL https://m.eds00.ru/235171b3
N bu6mnoreka [JOK
58 OOBEM mupavup: https://m.edsoo.ru/f47dfefd
" bubmotexa [JOK
59 OOBEM rmupamup! https://m.edso00.ru/79¢10312
" bubmotexa [JOK
60 OOBEM mupamup! https://m.edsoo.ru/2faadc3f
N bubmoteka IJOK
61
OOném npH3Mb! https://m.edso00.ru/79853608
. bubmotexa [JOK
62 O6nEM mpusMb1 https://m.edso00.ru/1e053890
N bu6mmoreka [JOK
63 06
e https://m.eds00.ru/482d351
64 Kontponbshas pabora o reme bubmuorexa LIOK
"OO0BEMBI MHOTOT pPAHHUKOB" https://m.edso00.ru/28a6573c
[ToBTOpeHue, o60061IICHUE
65 cUCTeMaTHh3allis 3HaHUH. bubmoteka [JOK

[TocTtpoenue ceuenuii B
MHOTI'OI'PaHHHUKEC

https://m.edsoo.ru/098bedad
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[ToBTOpenue, o6o0IIeHNE
cucTeMaTHh3alys 3HaHUH.

66 BrrunciieHne pacCTOsIHUN: MEXIY 1 bubmotexa [JOK
JBYMsI TOYKaMH, OT TOYKH J0 MPSAMOI, https://m.edsoo.ru/f7792ba9
OT TOYKH /10 TIIIOCKOCTH, MEXKAY
CKPEIIMBAIOIIUMHUCS MTPSIMBIMH
bu6mmoreka [JOK
o Hrorosas koHTpoABHas paboTa 1 https://m.eds00.ru/b9146bcO
[ToBTOpeHue, o6o0LIIeHNE
CUCTEMATH3aLMs 3HAHUM.
Brrunciienne yrioB: Mex
68 CerI_HI/IBaIOH_[fMI/IC}I Hp}IMI};MI/I, 1 bu6amorexa [IOK
N https://m.eds00.ru/56765e8b
MEXAY MPSMOM U MIIOCKOCTHIO,
JBYTPAaHHBIX YTJIOB, YIJIOB MEXY
MIJIOCKOCTAMH
OBUIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME



https://m.edsoo.ru/f7792ba9
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https://m.edsoo.ru/56765e8b

11 KUIACC

KoanuecTBo yacos DJIeKTPOHHbBIE
Ne Mara uugposbie
Tema ypoka Konrpoabnsie | Ilpakrnueckue
n/n Bcero u3yuyeHus | oOpa3zoBaTesibHbIE
padoThI padoThI
pecypcsbl
Cdepa u miap: 1eHTp, paauyc,
1 IUaMeTp; IUIOMIAAb TOBEPXHOCTHU 1 0 0 bubmorexa LHOK
P P https://m.edsoo.ru/0341bc2b
chepsl
B3anmnoe pacnoniokenue cepsl u
bubmioreka [IOK
2 IUIOCKOCTH; KacaTeJIbHAas IIOCKOCTh 1 0
https://m.edsoo.ru/bed12a43
K cepe; mmomans cheps
N3o6paskenue cepsl, mapa Ha bubmmoreka [IOK

3 1 0 0
mockoctu. CedeHus mapa https://m.edsoo.ru/bc15f7f2
[{umuHapryecKasi MTOBEPXHOCTD,

4 0o0pa3yrolye HUIUHIPUYECKON 1 0 0 bubmotexa [JOK
MOBEPXHOCTH, OCh ITUIUHAPUYECKON https://m.eds00.ru/6054b8c1
MTOBEPXHOCTH
[{unuHap: OCHOBaHUS U OOKOBast

5 MMOBEPXHOCTh, 00pa3yroIas u OCh; 1 0 0 bubmotexa [JOK
IUIOIAaAb OOKOBOM U ITOJIHOMN https://m.edso00.ru/18816216
MTOBEPXHOCTH
N300paxeHne MUINHIpA Ha
iockocTr. Pa3BEéprka munmHIpa.

6 Ceuenus uarHIpa (TUIOCKOCTHIO 1 0 0 bubmorexa TIOK

JHAP ’ https://m.edsoo.ru/016e25eb
napayuieIbHON WIn
TepIeHANKY I PHONU OCH ITUJIHH]IPA)
bubmuotexa [JOK
7 Konnueckasi moBepXHOCTB, 1 0 0 nosmotexa I

https://m.edsoo.ru/c94ba09b
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o0pa3yromire KOHUY €CKOr
MOBEPXHOCTH, OCh U BEPILIMHA
KOHUYECKOM MOBEPXHOCTU

Konyc: ocHOBaHME 1 BepIInHa,

8 oOpasyromasi U 0Ch; IO bubmorexa [JOK
. . https://m.eds00.ru/897dd3b2
OOKOBOH M TIOJHOM MTOBEPXHOCTH
Yceu€HHBIH KOHYC: 00pa3yromme u
9 BBICOTA; OCHOBaIiII/Iﬂ u gOKZBaL: brbmorexa [TOK
’ https://m.edsoo.ru/1468bab3
MMOBEPXHOCTh
H3o00paxeHue KoHyca Ha
wiockoctu. Pa3BépTka koHyca.

10 Ceuenus koHyca (IIJIOCKOCTHIO, bubmuorexa [IOK
napasuieIbHOW OCHOBAHUIO, U https://m.edsoo.ru/Obdelbe8
IUIOCKOCTBIO, TPOXOJIAIICH Yepes
BEPIIUHY)

11 KoMmOunanus Ten BpalieHus u bubmotexa [JOK
MHOT'OI'PaHHHUKOB https://m.edsoo.ru/3cef10e5
MHororpaHHuK, OITMCAHHBIN OKOJIO

12 cdepsl; chepa, BHUCAHHAS B bubmmorexa LIOK
MHOT'OTPaHHUK UJIM B TEJIO https://m.edso00.ru/0b136158
BpallleHus

13 [Tonsatre 06 06bEMe. OCHOBHBIE bu6moreka [JOK
CBOlicTBa 00BEMOB Tel https://m.edsoo.ru/26a03fh7

N bu6mnoreka [JOK
14 O6bEM namiHpa, KOHYCa https://m.edso00.ru/5513d87b
N bubmotexa [JOK
15 OObEm wapa i NA0WAAL Cheps: https://m.edsogru/d 189bde2
16 [Tomo6HBIE TENa B TPOCTPAHCTRBE. bubmorexa [JOK

https://m.edsoo.ru/810cfleb



https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/1468bab3
https://m.edsoo.ru/0bde1be8
https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/0b136158
https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/d189bde2
https://m.edsoo.ru/810cf1eb

CooTHOIIEHUST MEXTY TIOMIAISIMA
MOBEPXHOCTEH, 00bEMaMU
MOTOOHBIX Tel

17 KonrtponsHas paborta mo remam bu6mmoreka LIOK
"Tena Bpamenus" u "O0bemsbl Ten" https://m.edsoo.ru/4a33a8ab
18 BekTop Ha MJI0CKOCTH U B bubmmoteka LIOK
IIPOCTPAHCTBE https://m.edsoo.ru/5caefclb
19 CroxeHue U BEIYMTaHUE BEKTOPOB bubmorexa [JOK
P https://m.eds00.ru/23f4f089
20 YMHOXeHHE BEKTOpa Ha YHUCIIO bubmorexa [JOK
p https://m.edsoo.ru/dee379eb
Paznoxenue BekTopa mo TpEmM
21 HEKOMILIaHAPHBIM II:GKTO T;)M bubmorexa TIOK
p pam. https://m.edsoo.ru/a28fd74e
IIpaBuno napauenenunena
Pemienue 3agad, CBI3aHHBIX C
22 MIPUMEHCHUEM TIPaBHII JICHCTBUH C bubmorexa [OK
P P A https://m.edso00.ru/5a827900
BEKTOpaMu
KoopauHaTHO-BEKTOPHBIN METO,
23 I I/IpﬂeIHeHI/II/I reOMef HYSCKUX ! bubmorexa IOK
pup P https://m.edsoo.ru/d3alfe30
3a1a4
IIpsimoyroinbHas cucrema
24 KOOpJUHAT B IIPOCTPAHCTBE. bubmuorexa LIOK
Koopnunatsl BexTopa. [Ipocreiimme https://m.edsoo.ru/48db7058
3a/1auyu B KOOpJAUHATAX
o5 VYros Mexly BEKTOpaMH. bubmmorexa [IOK
CkansipHO€ MPOU3BEIEHUE BEKTOPOB https://m.edsoo0.ru/725effc4
26 Boryucnenue yriioB Mexay bu6mmoreka LIOK

MNpsAMBIMHU U ITIJITOCKOCTAMU

https://m.edsoo.ru/8efbe78e



https://m.edsoo.ru/4a33a8ab
https://m.edsoo.ru/5caefc1b
https://m.edsoo.ru/23f4f089
https://m.edsoo.ru/dee379eb
https://m.edsoo.ru/a28fd74e
https://m.edsoo.ru/5a827900
https://m.edsoo.ru/d3a1fe30
https://m.edsoo.ru/48db7058
https://m.edsoo.ru/725effc4
https://m.edsoo.ru/8efbe78e

KonrtposnpHas pabota o reme

27 "BEeKTOpPBI B KOOPJUHATHI B 1 butmmorexa [IOK
. https://m.edsoo.ru/77c22fc5
MIPOCTPAHCTBE
[ToBTOpeHue, 0600IICHNE 1
98 cuctemMaTu3anus 3HaHuil. OCHOBHbIE 1 bubmotexa [JOK
¢burypsl, GpaxkThl, TEOpEMBbI Kypca https://m.eds00.ru/1780ba5d
TUTAHUMETPUN
[ToBTOpenue, 0600IICHNE U
29 cucremMaTu3anus 3HaHui. OCHOBHBIE 1 bubmuorexa [JOK
¢burypsl, GpaxkThl, TEOPEMBI Kypca https://m.edso0.ru/078cd184
TUTAHUMETPUN
[ToBTOpEHuUE, 0000IICHHE 1
30 cUCTeMaTH3allus 3HaHWI. 3a1aun 1 bubmoteka IJOK
TJITAHUMETPUM U METOBI UX https://m.edsoo.ru/7491efe0
pereHus
[ToBTOpeHue, 0600IICHNE 1
crucTeMaTH3als 3HaHui. 3a1a4un bu6mmoreka [JOK
31 1
IIJIAHUMETPUU U METOMBI UX https://m.edsoo.ru/4dffda97
pelIeHust
[ToBTOpEHuUE, 0000IICHNE 1
39 cucTeMatu3anus 3Hanuii. OCHOBHBIC 1 bubmotexa [JOK
¢burypsl, pakTel, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTepEOMETPHH
bubmioreka [IOK
33 Hrorosast KOHTpObHas padora 1 https://m.edsoo.ru/ec24dfc2
34 [ToBTOpEHUE, 0000IICHHE 1 1 bubmoteka [JOK
cucTeEMaTU3alus 3HaHUH https://m.edsoo.ru/f465d10e
OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME



https://m.edsoo.ru/77c22fc5
https://m.edsoo.ru/1780ba5d
https://m.edsoo.ru/078cd184
https://m.edsoo.ru/7491efe0
https://m.edsoo.ru/4dffda97
https://m.edsoo.ru/74b2ad91
https://m.edsoo.ru/ec24dfc2
https://m.edsoo.ru/f465d10e

IIpuioxenune Nel
KanennapHo-TemaTuueckoe njiaHupoBasue no reomerpun 10 xiacc.

Ipunoxenue Ne2
Kanengapao-rematndeckoe niaaHupoBanue mo reomerpuu 11 kimacc.
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