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IHHOACHUTEJIBHAS 3AIIMCKA

PaGouas mporpamma y4debHoro kypca «l'eomerpusi» 6a30BOro ypoBHs Juis oOydarommxcs 10 —
11 xmaccoB pa3paborana Ha ocHOBe DeepaabHOr0 TOCYAAPCTBEHHOT0 00pa30BaTEIbHOTO CTaHIapTa
cpeaHero ooiiero o0pa3oBaHUs, C YUETOM COBPEMEHHBIX MHUPOBBIX TPEOOBAaHUMU, MPEABABISIEMBIX K
MaTeMaTHYecKoMy 00pa30BaHUIO, U Tpaauluil poccuiickoro oOpa3oBaHus. Peanuzanusi mporpammbl
O6€CH€‘-II/IB3.GT OBJIAICHUC KIIIOYCBBIMU KOMIICTCHIIUAMU, COCTABIIAIOIIMMU OCHOBY IJId CaMOPAa3BUTHA
U HENPEepPBIBHOTO 00pa30BaHUs, IEIIOCTHOCTh OOMICKYIbTYPHOTO, TUYHOCTHOTO M IO3HABATEIHHOTO
Pa3BUTHA JUUYHOCTH 00YHAIOIIHXCS.

HEJIM U3YYEHUSA YYEBHOI'O KYPCA

BaxHOCTh y4eOHOTO Kypca T€OMETPHH Ha YPOBHE CPEIHEro o0miero oopazoBanus 00ycioBieHa
MPAaKTUYECKONH 3HAYMMOCTBIO METANPEJIMETHBIX M MPEIMETHBIX PE3yIbTaTOB OOYYCHHUSI T€OMETPHH B
HANpaBICHUU  JMYHOCTHOTO  pa3BUTHS  oOydamomuxcs, GopmupoBaHus  (yHKIHOHATIBHON
MaTeMaTHYeCKOM IPaMOTHOCTH, W3YYEHHUs APYTUX y4yeOHBIX AUCUMIUIMH. PazButue y oOywarommxcs
NPAaBUIbHBIX MPEJACTABICHUN O CYIIHOCTH W TPOUCXOXKICHHH TE€OMETPUYECKUX aOCTPaKIIHiA,
COOTHOILICHUH PEAJbHOTO M UACATBHOT0, XapaKTepe OTPaKCHUs MAaTeMaTHYCCKOW HAYKOH SBICHHUHA U
MPOIIECCOB PEaJbHOI0 MHpa, MECTE€ TEOMETPUUM B CHCTEME HAayK W POJIM MaTeMaTH4ecKOTro
MOJIETUPOBAaHUSI B HAyYHOM IIO3HAHMU U B IPAaKTUKE CHOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOI'O
MHUPOBO33PCHHUSl yYalUXCs, a TaKKe KA4YeCTB MBbIIUICHHUS, HEOOXOAMMBIX JIJIS aJanTaludd B
COBPEMEHHOM OOIIIECTBE.

I'eomeTpus sBiIsieTcst OTHUM M3 0a30BBIX MTPEIMETOB Ha YPOBHE CpEIHEro 001ero oopa3oBanus,
TakK KaK oOecrieunBaeT BO3MOXHOCTH HN3YUCHUA KaK JUCHUIIIINH CCTeCTBeHHO-HaquOﬁ
HAIPaBJICHHOCTH, TAaK U TYMaHUTAPHOM.

Jlormdeckoe MbIIUIeHHE, (HOpMUpPYyEeMOe MPH W3YYEHHH OOYYaIOIUMUCS TMOHSTUIHBIX OCHOB
reoOMCTpUU U TTOCTPOCHUHU LETOYKH JIOTHYCCKUX YTBCp)KI[eHI/II\/JI B XOJAC PCHICHUA T'COMCTPUUCCKHUX
3aaa4, YMCHHUEC BbIJIBUTATb U OIPOBEPraTrb r’UmnoTE3bl HCIOCPECACTBEHHO HCIIOJB3YIOTCA IMPU PCIICHHUU
3aJ1a4 eCTECTBEHHO-HAYYHOTO IIMKJIA, B YaCTHOCTH U3 Kypca (PU3UKH.

YMeHue OpHEeHTHPOBATHCA B MPOCTPAHCTBE HIpaeT CYIIECTBEHHYIO POJb BO BCEX OOJACTSIX
NeSTeIbHOCTH denoBeka. OpHeHTalus dYeloBeKa BO BPEMEHHM M MPOCTPAHCTBE — HEOOXOIUMOE
YCIIOBHE €r0 COIMAJIBHOTO OBITHS, (OpMa OTpakeHHs OKPYKAIOMIETO MHpPA, YCIOBHE YCIEITHOTO
MO3HAHUS M aKTHBHOTO TpeoOpa3zoBaHus AeWcTBUTENbHOCTH. OnepupoBaHUE MPOCTPAHCTBEHHBIMU
oOpa3aMu OOBEIUHSET pazHble BHUABI Y4eOHOW W TpPYAOBOIM [EATENbHOCTH, SBISETCS OJHUM W3
npodeccuoHabHO BaXKHBIX KAauyecTB, MO3TOMY aKTyajbHa 3azada (GOpPMUPOBAHMS y OOydaroumxcs
MPOCTPAHCTBCHHOI'O MBINIJICHUA KaK pPa3HOBUIHOCTU O6p213HOFO MBIIIJICHUSA — CYIICCTBECHHOI'O
KOMITOHEHTA B TIOJIFOTOBKE K MPAKTUYECKON AESITETLHOCTH TT0O MHOTUM HANPaBICHUSM.

Ilenp ocBoeHms mporpamMmbl yueOHOTO Kypca «l'eomerpusi» Ha 0a30BOM YpoBHE OOydeHUS —
o0meoOpazoBarelbHOE H  OOIIEKYJABTYpHOE pa3BUTHE OOydYalOIMXCS dYepe3  O0OecTedeHHe
BO3MOXXHOCTH HpI/IO6peTeHI/I${ U HCIOJb30BaHUA CHUCTEMATHYCCKHUX TI'€COMCTPHYCCKUX 3HaHUH U
NeUCTBUM, CrenUuUYHBIX TEOMETPHH, BO3MOXXHOCTH YCHEIIHOTO MPOAOIKEHHsS 00pa3oBaHUS IO
CHEINATLHOCTSIM, HE CBSI3aHHBIM C MPUKJIAIHBIM UCIIOJIb30BAHUEM T'€OMETPHH.

[Tporpamma mo reomeTpur Ha 0a30BOM YpPOBHE IpeIHA3HAYEHA ISl O0yJaroIIUXCs CpeaHer
IIKOJIbI, HE NCIBITHIBABIINX 3HAYUTENIbHBIX 3aTPYIHEHUI Ha YPOBHE OCHOBHOT'O O0IIET0 00pa30BaHus.
Takum o0pazoM, oOyuaromiuecss Ha 0a30BOM YpOBHE JOJDKHBI OCBOMUTH OOIIHE MaTeMaTHYeCKHe
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YMEHHMsI, CBSI3aHHBIE CO CHEUU(UKON TeOMETpUM M HEOOXOAMMBbIE MJIi KU3HU B COBPEMEHHOM
obmectBe. Kpome 3TOro, oHM MMEIOT BO3MOYKHOCTh M3YYUTh I'€OMETpPHUIO Oojiee TIyOOKO, €clii B
JambHEMIIeM BO3HHKHET HEOOXOJUMOCTh B T'EOMETPUYECKHX 3HAaHUSAX B MNPOPECCHOHATHHON
NESTEIbHOCTH.

JlocTukeHue eiar OCBOSHHsI MPOrpaMMbl 00ECIIEUNBAETCS PEIICHUEM COOTBETCTBYIOLIUX 3a/1a4.
[IpuopureTHpIMU 3aadyaMu OCBOeHHUs Kypca «l'eomerpum» Ha 6a3oBoM ypoBHe B 10—11 kmaccax
SABJIAIOTCSL:

e (opmupoBaHUE IPEICTABICHUS O TEOMETPUH KaK YaCTU MUPOBOU KYyJIbTYPhl U OCO3HAHHE €€

B3alMOCBSI3U C OKPYKAIOLUM MUPOM;

e (opMHUpOBaHME NPEICTABICHUS O MHOTOIPAaHHHMKAaX M TeJaX BpAIEHUS KaK O BaKHEHIINX
MaTEMaTHYECKUX MOJIENSIX, IO3BOJSIOIIMX ONMCHIBaTh M M3y4yaTb paA3HbIC SIBJICHUSA
OKPY>KaIOILIEro MUPa;

e (opMHUpOBaHHME YMEHHUS pAaclO3HABaTh Ha YEpPTEkKaxX, MOJCIAX M B PEAIbHOM MHpE
MHOTOTPaHHUKU U TeJla BPALICHUS;

e OBJAJICHUE METOJAaMH PELIEHUS 3a]a4 Ha TIOCTPOCHUS Ha N300paKEHUSX MPOCTPAHCTBEHHBIX
¢uryp;

¢ (opmupoBaHUE yMEHHUS ONEPHUPOBATH OCHOBHBIMH TOHSATHUSMU O MHOTOTPAHHUKAX U TEax
BpAIlICHUS U UX OCHOBHBIMHU CBOWCTBAMU;

e OBJAJICHUE aJrOpUTMaMU pEHICHHS OCHOBHBIX THUIIOB 3a/aay; (opMHpOBaHHE YMEHUS
MIPOBOJMTH HECIIOKHbBIE JOKA3aTEIbHbBIE PACCYKICHUS B X0JI€ PEHICHUS CTEPEOMETPUIECKIX
3aJ1a4 U 33J1a4 ¢ IPAKTUUYECKUM COJIEP)KaHUEM;

® pa3BUTHE WHTEIEKTYAJIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH 00ydaromuxcs, IO3HABATENbHOM
AKTUBHOCTH, UCCIIEOBATEIbCKUX YMEHUMN, KpUTUYHOCTU MBILLUICHHUS;

e (opmupoBaHHe (QYHKIIMOHAIBHOM TPAMOTHOCTH, pEJIEBAHTHOH TE€OMETpPHH: yMEHHE
pacrno3HaBaTh MpPOSBIEHUS T€OMETPUYECKUX TMOHATUH, OOBEKTOB U 3aKOHOMEPHOCTEH B
peabHBIX JKM3HEHHBIX CHUTYallUsX W TMPU HU3YYCHHHM JAPYTUX Y4eOHBIX MPEIMETOB,
MIPOSIBJICHUS 3aBUCUMOCTEH U 3aKOHOMEPHOCTEH, (hOpMYIHPOBATh UX Ha SI3bIKE FTEOMETPUH U
CO3/1aBaTh F€OMETPUUECKHE MOJEH, IPUMEHSATh OCBOCHHBIN T€OMETPUUYECKUH amnmapaT Jis
pelIeHns MPaKTUKO-OPUEHTUPOBAHHBIX 33/1a4, HHTEPIPETUPOBATH U OLIEHUBATH MTOJIyYE€HHBIE
pE3yJIbTaTHI.

OTnu4UTENbHOM OCOOEHHOCTBIO HPOTpaMMBbl SIBISETCA BKIIOYEHHE B KypC CTEPEOMETPUU B
Hayajie €ro M3y4eHHus 3a/ay, peulaeéMblX Ha YPOBHE WHTYUTHBHOIO IMO3HAHUS, W OIpeneIEHHBIM
o0pa3oM opraHu3oBaHHas paboTa HaJA HUMH, YTO CIIOCOOCTBYIOT pa3BUTHUIO JIOTUYECKOTO U
MIPOCTPAHCTBEHHOTO MBIIIICHUS, CTUMYIUPYET NMPOTEKaHHE UHTYUTUBHBIX MPOIIECCOB, MOTUBUPYET K
JAJIbHENIIEMY U3YUYEHHUIO NTPEAMETA.

[Ipennourenne otTAaércs  HArJISAHO-KOHCTPYKTUBHOMY  METOJy OOydeHHs, TO €cCTb
TEOpEeTUYECKHE 3HAHUS MMEIT B CBOEH OCHOBE UYYBCTBEHHOCTb IPEAMETHO-TIPAKTHYECKOM
JESATENBHOCTH. Pa3BUTHE NPOCTPAaHCTBEHHBIX IPEJICTABICHUNM Yy y4allUXCs B Kypce CTEPEOMETPUU
IPOBOJUTCS 3a CYET pelIeHMs 3aJad Ha CO3[JaHHe MPOCTPAHCTBEHHBIX OOpa3oB M 3aJady Ha
ONEpUpPOBAaHUE TNPOCTPAaHCTBEHHBIMU oOpa3zamu. Co3gaHue o0paza MPOBOAMTCS C OMNOPOW Ha
HarJsiTHOCTh, @ ONEepUpOBaHHE 00pa3oM — B YCIIOBUSIX OTBJEYEHHS OT HArJSAHOCTH, MBICICHHOIO
M3MEHEHHUS €ro UCXOJHOTO COJepKAHUSI.

OcHoBHBIE cofiepxKaTeabHble JJUHUHN Kypca «['eomerpun» B 10—11 knaccax: «MHOTOrpaHHUKWY,
«[IpsiMble ¥ TUIOCKOCTH B TpOoCTpaHCcTBe», «Tema BpameHUs», «BeKkTopsl W KOOPAWHATHI B



npocTpaHcTBe». (DopMHpOBaHHME JIOTMUECKMX  YMEHUH  pacnpeensercs He  TOJIbKO IO
CoZiep KaTeIbHBIM JIMHUSAM, HO U 11O TOAaM 00y4YeHHsI Ha YPOBHE CpPETHET0 0011ero oopa3oBaHuUs.

Conepxanre 00pa3oBaHUs, COOTBETCTBYIOIIEE MPEIMETHBIM Pe3yjbTaTaM OCBOCHHUS paboyeit
IPOTrpaMMBbl, paclpeneNéHHbIM IO ToAaM OOy4YeHHs, CTPYKTYPHPOBAHO TaKHUM 00pa3oM, YTOOBI
OBJIQ/ICHUE TE€OMETPUUECKUMH IOHATUSAMH U HaBbIKAMM OCYILECTBIAJIOCH IIOCIEIOBAaTEIBHO U
MOCTYIATENIbHO, C COOJIOACHNEM MPUHIIMIIA IPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKJIIOYAIUCH B
OO0IIYIO CHCTEMY I€OMETPUYECKHX MPEICTABICHHUIA 00YyJatoINXCsl, paciupsis U yriryossist e€, oopa3ys
IIPOYHBIE MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJTAHE

Ha usyuenue reomerpuu oTBoAMTCS 2 yaca B Heaento B 10 kimacce u 1 yac B Henenmo B 11
KJIacce, BCero 3a JiBa roja oOydenwus - 102 yaeOHBIX daca.



COJAEP)KAHHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsiMmble ¥ MIIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE MOHATHUS cTepeoMeTpuu. Touka, npsimasi, INIOCKOCTh, TpocTpaHcTBO. [loHsTHE
00 aKCHOMaTHYECKOM IMOCTPOEHUHU CTEPEOMETPUM: AaKCUOMBI CTEPEOMETPUHU U CIIECTBUS U3 HUX.

B3anMHOe pacrniosiokeHue NpsIMbIX B IIPOCTPAHCTBE: IIEPECEKAIOIIMECS, NTapaJlIEIbHbIE U
CKpelmuBawpIuecss npsaMmbsle. llapamnenbHOCTh MNpPAMBIX M IJIOCKOCTEN B MPOCTPAHCTBE:
napajuieJbHble NpPsIMbIE B IPOCTPAHCTBE; MAPAUIETBHOCTh TPEX NPSIMBIX; MNapaUIEIbHOCTh
OpsIMOH M IUIOCKOCTH. YIUIBI C COHAIIPaBIECHHBIMM CTOPOHAMH; Yrojl MEX1y NpSAMbIMH B
npoctpancTBe.  [lapanienbHOCTh  IUIOCKOCTEW:  IMapajulesibHbIE  IUIOCKOCTH;  CBOMCTBA
napajuleNIbHBIX TiockocTe. [IpocTeiiume mpocTpaHncTBeHHbIE PUTYpPBI HA MIIOCKOCTHU: TETPAdIP,
Ky0, mapaJuiefienunes; oCTPOCHUE CEUCHU.

[lepnieHaAUKYNISAPHOCTh OPSIMOM M IUIOCKOCTHU:  NEPIEHIUKYJISpPHBbIE MpsSMblE B
IIPOCTPAHCTBE, MpSAMbIE NapauIeJIbHbIE M MEPHEHIUKYISIPHbIE K IUIOCKOCTH, IPU3HAK
NEePHEHAUKYISIPHOCTH TOPSIMOM U IUJIOCKOCTH, TEOpeMa O TMpsAMOW NEepHeHAUKYISIPHON
IJIOCKOCTH. YTIIbl B MPOCTPAHCTBE: YrOJd MEXKAY MHPSIMOM M IJIOCKOCTBIO; ABYTPaHHBIN yro,
JIMHEHHBIN Yrojl JBYIPaHHOro yria. llepneHaukyisp M HAKIOHHBIE: PACCTOSHHE OT TOYKHU J0
IUIOCKOCTH, pAacCTOSHUE OT NPsSIMOM /0 IUIOCKOCTH, NPOEKUUs (GUIypbl Ha IJIOCKOCTb.
[lepneHAUMKyYISIPHOCTD TUIOCKOCTEN: MPU3HAK MMEPIEHIUKYISIPHOCTU ABYX IUIOCKOcTel. Teopema
0 TPEX NEPHEHAUKYIIAPaX.

MHoOrorpaHHuKHu

[lonsiTue MHOTOrpaHHMKA, OCHOBHBIE JJIEMEHTbl MHOTIOIPDAHHUKA, BBINYKJIbIE U
HEBBIIYKJIbIE MHOTOIPAHHUKHU; pa3BEPTKa MHOrorpaHHuka. Ilpusma: N-yroiapHas npusma; rpaHu
Y OCHOBaHMS MPHU3MBI; NIPsIMasi U HaKJIOHHAS MIPU3MbI; OOKOBAs U MOJHAsI TOBEPXHOCTh MPU3MBI.
[Tapayenenunesn, NpsAMOYTOJIBHBIN MMapajuieNenuIe] U ero cBoicrsa. Ilupamuaa: n-yronpHas
NUpaMusia, TPaHU M OCHOBAaHUE NUPaMU[bl; OOKOBas W IOJIHAS MOBEPXHOCTb INHPaMUJBbI;
npaBUjbHAasl W YyCEUEHHas MUpaMuja. OJIEMEHThl Mpu3Mbl M nupaMmuibl. [IpaBuibHBIE
MHOTOIPAHHUKHU: TMOHSITHE NPaBUIBHOTO MHOTOIPAHHUKA; MpPaBWIIbHAS MpU3Ma M NpaBUIIbHAs
NUpaMKJia; MpaBUiIbHAasE TPEyroibHasi MUpaMKia U IPaBUIBHBIA TeTpasap; kyO. [IpencraBinenue
O TMpaBWIbHBIX MHOTOTPaHHMKAaX: OKTajap, JoJeKa’Ap M ukxocadap. CedeHus OpuU3Mbl U
MUpaMUIBbI.

CuMMeTpuss B TIPOCTPAHCTBE: CHUMMETPHsSI OTHOCUTENIBHO TOYKH, NPSMOM, IUIOCKOCTH.
DneMeHThl CUMMETPUH B IMpaMuax, napaieienurneax, IpaBuIbHbBIX MHOTOTpaHHHUKAX.

Boruncnenue 31eMeHTOB MHOTOIPaHHUKOB: péOpa, nuaroHaiu, yrisl. [lnomans OokoBoii
MIOBEPXHOCTU M TOJHOM IOBEPXHOCTH MPSAMOM MPU3MBI, IUIOIIAJb OCHOBAaHWM, Teopema o
OOKOBOW TMOBEPXHOCTH MpsAMON mpu3Mbl. [lnomans OGOKOBOM MOBEPXHOCTH U MOBEPXHOCTH
MPaBWIbHON MHUpamMuAbl, TeopeMa O IUlom@aau yceuéHHo mnupamuibl. [loHsTHe 00 00BEME.
O0bEM upamMuIbl, MIPU3IMBIL.

[TonoGuble Tena B mpocTpaHcTBe. COOTHOLIEHHS MEXIY IUIOMAIIMU TOBEPXHOCTEH,
00BEMamMu MOJOOHBIX TETl.
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Tesa BpameHus

[lwimHapuyeckass MOBEPXHOCTb, OOpa3ylolue IMIMHAPHYECKOM TOBEPXHOCTH, OCh
WIMHAPUYECKON MOBepXHOCTH. L{MmuHap: ocHOBaHUS U GOKOBasi MOBEPXHOCTh, 0Opa3yromas u
0Cb; IJIOIIAb OOKOBOW M IIOJHOW MTOBEPXHOCTH.

Konunueckass moBepXHOCTb, 00pa3yroliMe KOHUYECKOW MMOBEPXHOCTHU, OCh W BEpIIMHA
KOHUYecKol moBepxHOcTH. KoHyc: ocHOBaHuMe M BepllIMHA, OOpasyiolas U OCh; IJIOLIAAb
OOKOBOW W TOJHON MOBEPXHOCTH. YCEUEHHBIH KOHYC: 00pa3ylollue W BBICOTA; OCHOBAHHS U
OOKOBast TIOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, IuaMeTp; IUIOH[alb MOBEpXHOCTU cdepbl. B3aumuHoe
pacrnosioxeHue cepsl U IIOCKOCTH; KacaTelbHas INIOCKOCTh K cdepe; IIIoIabs chepbl.

N3o00pakeHue e BpalieHus: Ha IIockocTu. Pa3BépTka LUIMHIpa U KOHYCA.

KomOuHanuu Tten BpamieHus U MHOTOTPaHHMKOB. MHOIOTpaHHUK, OINHCAHHBIA OKOJIO
cdepsl; cdepa, BiMcaHHAs B MHOTOTPAHHUK, UJTH TEJIO0 BpallleHUs.

[Tonstue 00 o0béme. OcHOBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
MPSIMOYTOJIBHOTO Tapaiiesienumnena u cieactsus u3 He€. O0bEM nmimmHIpa, KoHyca. O0bEM
nrapa ¥ riomasib cQepsl.

[Tonobubie Tena B mpoctpaHcTBe. COOTHOIICHHS MEXAY IUIOMIAASMH MOBEPXHOCTEH,
00BéMaMu ITONO0HBIX TEI.

Ceuenust mwiMHIApa (MapauieNbHO MW TEPICHAUKYJISIPHO OCH), CEUYCHHS KOHYyca
(mapaienbHOE OCHOBAHUIO U POXO/SIIEE Yepe3 BEPILUHY), CEUEHUS 1Iapa.

BekTOopbl M KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha miockoctu u B ipocTpancTBe. CloKeHue 1 BEIYUTaHHE BEKTOPOB. Y MHOXKEHUE
BEKTOpa Ha uucio. Pa3noxeHue BekTopa Mo TpEM HEKOMIUIaHapHbIM BekTopam. IlpaBuiio
napajuienenunena. Pemenue 3aiay, CBI3aHHBIX ¢ IPUMEHEHUEM MIPaBUII IEHCTBUM C BEKTOPAMHU.
[IpsimoyronbHasi cuctemMa KOOpAMHAT B mpocTpaHcTBe. KoopauHatel Bektopa. Ilpocreiimue
3a7a4yd B KOOpJAMHATax. Yroid Mexay BekTopamu. CKalsipHOE NPOU3BEICHHE BEKTOPOB.
Borunicnenue yrioB MexAy NPSMBIMH U IUIOCKOCTAMHU. KoOopauHAaTHO-BEKTOPHBIA METOJ HpH
peLIeHNH TeOMEeTPUUYECKUX 3a/1a4.



IINTAHUPYEMBIE PE3YJIbTATDBI
JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE Pe3yNbTAaThl OCBOCHHS IMpOrpamMmbl ydeOHOro mnpenmera «MaTemaTHKa
XapaKTEepU3YHTCA:

I'paxxnanckoe BocnuTanue:

c(OPMHPOBAHHOCTHIO TPAKIAHCKOW MO3UIMKM OOYdYaloOUIerocs KaK akTHBHOTO U
OTBETCTBEHHOI'O 4JIEHa POCCHMCKOro OOIIEeCTBa, MPEACTABICHUEM O MAaTEMaTHUYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUSI PA3UYHBIX CTPYKTYp, SBICHHUI, MpOIenyp TpakJaHCKOro oOuiecTBa
(BBIOOpBI, OMPOCHI M Tp.), YMEHHEM B3aUMOJICHCTBOBATh C COIMAJIBHBIMH WHCTUTYTaMU B
COOTBETCTBUH C UX (YHKIMAMU M Ha3HAUCHUEM.

IlaTpuoTH4eckoe BOCIUTAHHE:

c(hOpPMUPOBAHHOCTBHIO POCCUICKON IPaXKTAHCKOW MIACHTHUYHOCTHU, YBAXKEHUS K MPOILIOMY
U HACTOALIEMY pPOCCHUHCKOM MaTeMaTUKH, LEHHOCTHBIM OTHOIIEHHEM K JIOCTH)KEHUSIM
POCCHICKMX MAaTE€MaTUKOB M POCCUMCKOM MAaT€MAaTHYECKOW IIKOJIbI, K HCIOJb30BAHUIO 3THUX
TOCTHIKEHUH B IPYTHX HayKaX, TEXHOJIOTUAX, cpepax SKOHOMHKH.

JIyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHMEM JIyXOBHBIX IIEHHOCTEM pPOCCHIICKOro Hapoaa; c(HOpMHUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHMsI, STUYECKOrO MOBEACHUS, CBA3AHHOIO C MPAaKTUYECKUM IPUMEHEHHUEM
JOCTH>KEHUI HAyKU U JIEATEJIbHOCTBIO YYEHOT0; OCO3HAHHWEM JIMYHOTO BKJIA/Ja B MOCTPOEHUE
YCTOHYHUBOTO OyIYIIErO.

JcTeTHYecKoe BOCIIUTAHHe:

ACTETUYECKUM  OTHOLIEHMEM K  MHpPY, BKJIHOYas OCTETUKY  MaTeMaTHYeCKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, pEIIeHUH, pacCyXICHUN; BOCIPUUMYUBOCTBIO K
MaTEMaTUYECKUM acCIEKTaM Pa3JInYHbIX BUAOB UCKYCCTBA.

PDu3nyecKoe BOCIUTAHHUE:

c(OpMUPOBAHHOCTBIO YMEHMSI TPHUMEHATh MaTeMaTHYeCKHe 3HaHUS B MHTEpecax
310pOBOTO U 0e30macHOro obpasa >KU3HU, OTBETCTBEHHOTO OTHOUIEHHS K CBOEMY 3/0POBBIO
(310poBOo€e MHTaHUe, COATAHCUPOBAHHBIN PEXUM 3aHATUN M OTIbIXa, PeryispHas (usnueckas
AKTUBHOCTH); (PU3MUECKOrO COBEPIIEHCTBOBAHUS, MPU 3aHATUSAX CIIOPTUBHO-0370POBUTEIHHON
JESATEIBbHOCTBIO.

TpyaoBoe BocnnuTanue:

TOTOBHOCTBIO K TPYZIY, OCO3HAHHUEM IIEHHOCTH TPYHOIIOOUS; MHTEPECOM K pa3IMYHbIM
chepam npodhecCHOHATILHOM AESITENbHOCTH, CBSI3aHHBIM C MaTEeMaTHKON U €€ MpUIIOKEHUSIMU,
YMEHHMEM COBEpIIaTh OCO3HAHHBIN BBHIOOP Oyayliei mpodeccun U peaan3oBbIBaTh COOCTBEHHbBIE
JKU3HEHHbIE IIJIaHbl; TOTOBHOCTHIO M CIIOCOOHOCTBIO K MAaTeMaTHYeCKOMY OOpa30BaHMUIO H
caM0o00pa30BaHUIO Ha MPOTSIKEHWU BCEH JKU3HU; TOTOBHOCTBIO K AaKTHBHOMY Y4YacTHIO B
pEIIeHNN IPAKTUYECKUX 33/1a4 MaTeMaTUYeCKON HallpaBI€HHOCTH.

JKO0JI0rH4ecKoe BOCIIUTAHHE:

c(OPMHPOBAHHOCTBIO HKOJOTMUYECKOW KYJIbTYPHI, MOHUMAHHEM BIUSHUS COLMAIBHO-
DKOHOMHUYECKUX IIPOLIECCOB HA COCTOSHHUE IMPUPOJHONM U COLMAIBHOW Cpeabl, OCO3HAaHUEM
J100aTbHOTO  XapakTepa JKOJOTMYECKUX  MpoOJieM; OpHeHTaluel Ha  [pUMEHEHHe
MaTeMaTUYeCKUX 3HAHUN JUIsl pelieHusl 3a7jad B 00JIacTU OKpYXKarouleil cpespl, MIaHUpOBaHUS
MOCTYIKOB M OLIEHKU UX BO3MOXKHBIX ITOCJIEICTBUM AJIs OKPY>KAIOIIEN CPEJIBI.



IleHHOCTH HAYYHOI'0 IO3HAHMA:

c(OPMHPOBAHHOCTBIO MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH M OOLIECTBEHHON MPAKTHKH, TOHUMAHUEM MaTeMaTH4ecKOW HAayKH Kak chepbl
YEJIOBEUECKOU JIEATEIIbHOCTH, 3TAOB €€ Pa3sBUTHsS M 3HAYUMOCTH I Pa3BUTHUS LIUBWIM3ALUY;
OBJIAJICHUEM S3BIKOM MAaTE€MaTUKU M MAaTeMaTU4YECKOW KyJIbTYPOH KaK CpPEACTBOM IIO3HAHUS
MHUDPA; TOTOBHOCTBIO OCYILECTBJISTH IIPOEKTHYKD M  HCCIEIOBATEIBCKYI JEATEIBHOCTh
MHAUBUAYAJIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

MertarnpenMeTHbIe pe3yabTaThl OCBOCHUS IPOTrPaMMBbI yUeOHOTO mpeaMeTa «MareMaTHKay
XapaKTepU3yIOTCS  OBJAJCHHEM  YHUBEPCAIbHBIMU  HO3HABAMENbHbIMU  OeliCEUaMlU,
VHUBEPCANIbHLIMU —~ KOMMYHUKAMUBHBIMU — OCliCMBUAMU, — YHUBEPCANbHLIMU — PecyIsimUSHbIMU
OelicmeusmMu.

1) Vhusepcanvhvle noznasamensmsle oeticmeust, obecnevusaiom Gopmuposanue 6a308blx
KOCHUMUBHBIX NPOYECCO8 00yyaowuxcs (0ceoenue mMemooos NO3HAHUSL OKPYIHCAIOWEe20 MUpad;,
npUMeHeHUe 102UYeCKUX, UCCIe008ameNbCKUX onepayuil, ymeHull pabomams ¢ ungopmayueti).

Bba3zoBble Jioruyeckue eiicTBUSA:

® BBIBIATH M XapaKTePU30BaTh CYIIECTBEHHBIC MPU3HAKM MaTEMaTHYECKHX OOBEKTOB,
MOHSTHUM, OTHOIICHUN MEXAY MOHATUAMU; (OPMYIHUPOBATH ONpEACICHUSI MOHATHUMH;
yCTaHABJIMBATh CYIIECTBEHHBIH MPU3HAK KJIACCH(HUKAINN, OCHOBAHHS JJIsi 0000IIeHNUs
U CPaBHEHHUS, KPUTEPUHU TIPOBOJMMOTO aHAIH3a,

® BOCIPUHHUMATH, (POPMYITUPOBATh U MPEOOPA30OBBIBATH CY)KICHHS: YTBEPAHUTEIbHBIE U
OTpHULaTeNIbHbIE, EAMHUYHBIC, YACTHBIE U OOIINE; YCIOBHBIC,

® BBIIBIIITH MAaTEMAaTHYECKUE 3aKOHOMEPHOCTH, B3aWMOCBSI3H U IPOTUBOPEYHS B (haKTax,
TaHHBIX, HAOMIOACHUSIX W YTBEPXKACHUAX; MpenaraTb KPUTEPHUH MAJS BbISBICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEYUIL;

e JenaTh BBIBOJBI C MCIIOJIb30BAaHHEM 3aKOHOB JIOTMKH, JAE€JYKTUBHBIX U MHIYKTUBHBIX
YMO3aKJIIOUEeHUH, YMO3aKIIIOUEHUH 110 aHaJIOTHH;

® [IPOBOJUTH CAMOCTOSITEIILHO JJOKA3aTeIbCTBA MATEMAaTHUECKUX YTBEPKACHUH (TIpsMble
U OT TPOTUBHOTO), BBICTpPAUBATh apPryMEHTAIMIO, MPUBOAWUTH TIPUMEPHI U
KOHTPHPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYK/ICHUS U BBIBOIBI;

e BbIOMpaTh cnoco® pemieHus y4eOHOM 3aaauu (CpaBHHUBATh HECKOJIBKO BAapUAHTOB
petieHusi, BEIOMpaTh HanOoJee MOIXOMSIINN ¢ yYETOM CaMOCTOSITEIIbHO BBIJEIICHHBIX
KPUTEPHEB).

ba3oBble uccienoBare/bCKue 1eHCTBHA:

® UCMOJb30BATh  BONPOCHl  KAaK  HCCIEAOBAaTENbCKUH  HMHCTPYMEHT  IO3HAHUS;
(dopMynHpoBaTh BONPOCH], (PUKCHUPYIOIINE MPOTHUBOPEYHE, MPOOIeMy, YCTaHABIUBATD
HUCKOMOE W JaHHOe, (OPMHPOBATH THUIOTE3y, APTyMEHTHUPOBATH CBOK TIO3HIIHIO,
MHEHHE;

® TPOBOJIUTH CAMOCTOSITENIFHO CIUIAHWPOBAHHBIA AOKCIEPUMEHT, HWCCIEAOBaHUE TI0
YCTAHOBIICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOro oOOBeKTa, SIBICHHS, Ipolecca,
BBISIBJICHHUIO 3aBUCUMOCTEN MEXAY 00bEeKTaMH, IBICHUSMHU, POLIECCAMU;



® CaMOCTOATENILHO  (OpMynaHpoBaTh OOOOIIEHHMS M BBIBOABI IO  pe3ylbTaTaMm
MpOBEAEHHOT0 HAOIIOACHMS, UCCIEAOBaHUSA, OLEHUBATh JOCTOBEPHOCTh MOJYUYEHHBIX
PE3yIBTaTOB, BBIBOJIOB M 0000IICHHIA;

® [POTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOLIECCA, a TAK)KE BBIIBUTATh MPEITOI0KEHUS
0 €ro pa3BUTUU B HOBBIX YCIIOBUSIX.

Pabora ¢ unopmanmeii:

® BBIBIATH AePUIUTHI HH(GOPMALIUU, JAHHBIX, HEOOXOIUMBIX JI1 OTBETa Ha BOIPOC U
JUIS PEeUICHUs 3a1auu;

e BbIOMpaTh UHGOPMALMIO U3 HCTOYHUKOB PA3IUYHBIX THIIOB, AaHAJIU3UPOBATD,
CHCTEMAaTH3UPOBATh U HWHTEPIPETUPOBATh MH()OPMAIMIO PA3IUYHBIX BUAOB U (HOpM
MpeJICTaBICHMUS,

® CTPYKTYpUpOBaTh HWH(POPMALHUIO, TPEACTaBIATh €€ B pas3auuyHbiX (opmax,
WUTIOCTPUPOBATH TpaduuecKy;

® OIICHWBATh HAAEKHOCTH HMH(POPMAIMM IO CaMOCTOATENBHO CHOPMYINPOBAHHBIM
KPUTEPUSM.

2) Vhusepcanvnvle KOMMYyHUKAmMuUHble Oelicmeus, 00ecneuusaom c@hopmuposanHoCcms

COYUANLHBIX HABLIKOB 00YYATOUWUXCA.

Oo0menne:

e BOCIPUHHUMATH U (HOPMYIHPOBATH CYKJIEHHS B COOTBETCTBUU C YCIOBUSIMHU M IEISIMHU
OOlIeHHs; SCHO, TOYHO, I'PAaMOTHO BBIPaXKaTh CBOIO TOYKY 3PEHHUS B YCTHBIX U
MUCHbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS MO XOAY PEIlIeHUs 3a/1a4i, KOMMEHTHPOBATh
IIOJIy4ECHHBIA pe3yibTarT;

e B X0Jie OOCYXKICHHs 3a]]aBaTh BOIPOCHI IO CYIIECTBY 00CYKIaeMON TeMBbI, TPOOIEMBI,
pemaeMoi  3aja4yd, BBICKAa3bIBaTh HJIEH, HAICJICHHBIE Ha TIOUCK PEUICHUS;
COIIOCTaBJISITh CBOM CYXACHHS C CYXKICHHSAMH JAPYTrUX YYaCTHUKOB JIMAJIOTa,
oOHapy>KUBaTh pazIMuue U CXOJCTBO MO3UIHIL; B KOPPEKTHOH (hopMme hopMyIHpOBaTh
pa3HOIJIacHsl, CBOU BO3PAKECHHUS;

® [IPEICTaBIATH PE3yJbTaThl PEIICHUs 3a/laul, SKCIIEPUMEHTA, UCCIIEJOBaHUs, IPOEKTA;
CaMOCTOSITENIbHO BBIOMpATh (popMaT BHICTYIUIEHUS € Y4ETOM 3ahay Ipe3eHTAlUuH U
0COOEHHOCTEHN ayAUTOPHH.

CoTpyaHunuecTBo:

e [IOHMMaTh M WCIIOJG30BaTh MPEUMYIIECTBA KOMAHIHOW W WHAWBHIYAIBHOH pabOTHI
Npyd pemIeHWH Y4YeOHBIX 3a/1a4, NPUHUMATh IIeb COBMECTHOW JIEATENHbHOCTH,
IUIAaHUPOBaTh OPraHMU3ALMI0 COBMECTHOM paboOThl, pacmlpeneisTb BHIbI PadoT,
JIOTOBAapUBAThCS, OOCYXKJaTh MPOLIECC M pe3ysnbTaT paboThl; 0000IIaTh MHEHMS
HECKOJILKHX JTIOJIEH;

e y4yacTBOBAaTh B IPYMIOBBIX (opMax paboThl (00CyKaeHUsI, 0OMEH MHEHUH, «MO3TOBbIE
HITYpPMBI» W WHBIE); BBINOJHATH CBOK YacThb PaOOTHI W KOOPIWHHPOBATH CBOU
JIeMCTBUS C IPYTHMH YICHaMU KOMaH/Ibl; OLEHUBATh Ka4eCTBO CBOETO BKJIaja B OOIIMA
MPOIYKT MO KPUTEPUSIM, CPOPMYITHUPOBAHHBIM YUaCTHUKAMU B3aHMOJICHCTBHSI.

3) Vuusepcanvnoie pecynamuenuvie oeticmausi, 0b6ecneuusarom Gopmuposanue CmvlClo8blx

VCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHIU.

Camoopranuzanus:



®  COCTaBJIATH IUIAH, AITOPUTM PELICHHS 33aa4u, BHIOUPATh CIOCO0 peIIeHus ¢ yuéToM
UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apTyMEHTUPOBATh U
KOPPEKTUPOBATh BAPUAHTHI PELICHUI ¢ yuéTOM HOBOM HH(OpMAIIHUH.

CaMOKOHTPOJIb:

e BIAJCTh HABBIKAMH II03HABATEIbHOW pedieKcuH KaK OCO3HAHUS COBEPIIIAEMBIX
JNEHUCTBUII M MBICIUTENbHBIX IPOLIECCOB, HX PE3yNbTaTOB; BIAAETh CIOCOOAMHU
CaMOIIPOBEPKH, CAMOKOHTPOJISI IIpoLecca M pe3yibTaTa pPELICHUs MaTeMaTHYeCKON
3a/1a4i;

¢ MpPpCABUACTb TPYAHOCTHU, KOTOPBIC MOT'YT BO3HUKHYTH IMPU PCUICHHUUN 3ada4v, BHOCHUTHb
KOPPCKTHUBBI B ACATCIBHOCTL HA OCHOBC HOBBIX 06CTO$ITCJIBCTB, JaHHBbIX, HaﬁHGHHLIX
OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

® OICHHUBATL COOTBCTCTBUC PEC3yJIbTaTa LCIU U YCIOBUAM, 06’b$ICHSITB IMIPUYIUHBI
JOCTHIKEHUSI WJIM HEIOCTHXKEHUS Pe3yJIbTaTOB JAEATEeIbHOCTH, HAXOIUTh OILIHOKY,
JIaBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

INPEJIMETHBIE PE3YJIBTATDBI
10 KUIACC

OnepupoBaTh NOHATUSAMU: TOUKA, PSAMasi, INIOCKOCTb.

[TprMeHATh aKCMOMBI CTEPEOMETPHUM U CIIEACTBUS U3 HUX MPHU PELICHUN F€OMETPUUYECKUX
3ajay.

OnepupoBaTb NOHATUSMU: NAPAVIEIBHOCTh M HNEPHEHIAUKYJISPHOCTh MPSAMBIX U
IUIOCKOCTEM.

KnaccugunupoBars B3auMHOE pacloilokKeHHe NPSAMBIX U INIOCKOCTEH B IPOCTPAHCTBE.

OnepupoBaTh MOHATUAMU: JBYTPaHHBIH Yroj, TpaHd JABYIPaHHOTO yria, pedpo
JBYTPAHHOIO yTJia; JUHEHHBINA yroJl ABYTPaHHOTO YIJIa; TpajycHas Mepa JBYTPaHHOIo yria.

OnepupoBaTh MOHSATUSMHU: MHOTOTPAHHHK, BBIMYKJIBIH W HEBBIMYKJIbI MHOIOIPaHHUK,
AJIEMEHTBHI MHOTOTPaHHUKA, IPABUJIbHBI MHOTOTPAHHHUK.

Pacrnio3HaBaTh OCHOBHBIE BHJIbI MHOTOTPAHHUKOB (ITUPaMUAA; MPH3Ma, MPSIMOYTOJIbHBIHN
napajuiejenumnes, Kyo).

KnaccupumupoBaTe MHOTOTpaHHUKH, BbIOMpass OCHOBaHHSA Ui KJacCU(UKALUU
(BBIMYKJIbIE W HEBBINYKJIblE MHOTOTPAHHUKH; IPAaBUJIbHBIE MHOTOTPAHHUKHU; IMpsMbIE U
HaKJIOHHBIE IPU3MBI, MTApaJUIEIICTIUIIE/IbI).

OnepupoBaTh MOHATUSAMH: CEKYIas TNIOCKOCTh, CE4EHHE MHOTOTPaHHUKOB.

OOBSICHATH NPUHIIUIIBI TOCTPOEHUS CEUEHUH, UCTIONb3Ys METO/I CIIEIOB.

CrpouTh ceueHUs MHOTOIPAaHHHKOB METO/IOM CJIEJIOB, BBINOJHATH (BBIHOCHBIE) IMJIOCKHE
YEepPTEkKHU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYp: BUJ CBEPXY, COOKY, CHU3Y.

Pemarp 3amaun Ha HaxOoXIACHHE TEOMETPUYECKHMX BEIMYMH 10 o0pasuaMm WId
aNIropuT™MaM, IMPUMEHSS HU3BECTHbIE AaHAJUTHUYECKHE METOJbl TMPU PEUIeHHH CTaHAapTHBIX
MaTEMaTUYECKUX 3aJad Ha BBIUMCICHHME PACCTOSHUM MEXAY ABYMs TOYKaMH, OT TOYKH J0
IPSIMOM, OT TOYKHU J0 INIOCKOCTH, MEXK1Y CKPELIMBAIOIIMMUCS TPSIMbBIMHU.

Pemarp 3amaun Ha HaxXOXKJAGHHE TEOMETPUYECKHMX BEIMYMH 10 oOpasuaMm WId
aIropuT™MaM, IMPUMEHSS HU3BECTHbIE AHAJUTHUYECKHE METOJbl TMPU PEHIeHHH CTaHAapTHBIX
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MaTeMaTHYECKUX 3a/1a4 Ha BBIYMCICHHUE YIJIOB MEXIY CKPCIIHBAIOIIMMHUCS TPSAMBIMH, MEXIY
HpHMOﬁ U MJIOCKOCTBIO, MCXKAY INIOCKOCTAMMU, ABYI'PDAHHBIX YIJIOB.

Beruncnsate 00bEMBI U TIIOMIANA TOBEPXHOCTEH MHOTOTPAHHHUKOB (IIPU3Ma, MHpaMUa) ¢
npuMeHeHHeM (GOopMyl; BBIYMCIATH COOTHOIICHHS MEXIY IUIOMAASIMU TOBEPXHOCTEH,
00bEMaMH OT00HBIX MHOTOTPaHHHUKOB.

OmnepupoBaTh MOHATHSIMH: CHMMETPHsSI B TPOCTPAHCTBE, IEHTP, OChb M IJIOCKOCTh
CUMMETPHUH; EHTP, OCh U TNIOCKOCTh CHMMETPHUH (DUTYPHI.

N3Bnekatb, npeoOpa3oBbIBaTh U UHTEPIPETHPOBATH WH(POPMAIMIO O MPOCTPAHCTBEHHBIX
reOMETPUYECKUX (PHUTypax, MPEACTABICHHYIO HA YePTEkKaxX U PUCYHKAX.

[lpuMeHATh TeoMeTpuyYecKhe (akThl JJIsl PEHICHUS CTEPEOMETPUYECKUX 3ajad,
npeamnojgaratomux HECKOJIbKO IMaroB pCIICHHA, €CJIW YCJIOBHA NMPUMCHCHUA 3aJlaHbl B SIBHOU
dopme.

[IpuMeHATh MPOCTEHIINE MPOrPaMMHBIC CPEACTBA U DJICKTPOHHO-KOMMYHHKAIIMOHHBIC
CHCTEMBI [TPU PEIICHUH CTEPEOMETPUYUCCKHX 3a/1ad.

IIpuBoauTh IpUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEM B IPUPOJE M IKHU3HH,
pacro3HaBaTh MMPOSBICHUE 3aKOHOB T€OMETPHUH B HCKYCCTBE.

[IpuMeHATh TOJyYCHHBbIC 3HAHHMS Ha MPAKTHKE: aHAIW3UPOBATh PeajbHbIC CUTYAIlUd U
OPUMEHATh  M3YYCHHbIE TMOHATHS B  MPOLECCe TOUCKA  PEHICHHS  MaTeMaTHYCCKH
chopMyIUpPOBaHHON MPOOJIEMBbI, MOJEIUPOBATH pEATbHBIC CUTyallMd Ha SI3bIKE T'C€OMETPHH,
UCCIICIOBATh MOCTPOCHHBIC MOJICIN C HCIOJIb30BAHUEM TCOMETPUYECKHUX TOHATHH U TEOPEM,
ammapara anreOpbl; peniath MPaKTHYECKUE 3a/1a4H, CBA3aHHbBIC C HAXO0XKICHUEM FeOMETPUIECKUX
BEJTUYHH.

11 KJIIACC

OnepupoBatb MOHSITUSIMHU: WIHHpUYECKast MOBEPXHOCTb, oOpa3ymomue
[IWTHHIPAYECKON TTOBEPXHOCTH; MMIMHIP; KOHUYIECKasi TOBEPXHOCTH, 00Pa3yIONIine KOHHUECKON
MOBEPXHOCTH, KOHYC; CeprUuecKasi TOBEPXHOCTb.

Pacnio3naBath Tena BpaieHus (HUIUHAP, KOHYC, cdepa u map).

OOBSICHATH CIIOCOOBI MOTyYEHUS Tell BpallleHHsI.

KnaccudumupoBars B3auMHOE pacmtofiokeHHe CPephl U TIIOCKOCTH.

OnepupoBaTh MOHATHUSMH: IMAPOBON CETMEHT, OCHOBAaHHE CETMEHTA, BBICOTA CETMEHTA;
[IApOBO CIIOH, OCHOBaHHE IIAPOBOTO CIIOSI, BBICOTA IAPOBOTO CIIOS; IIAPOBOM CEKTOP.

Bbrancnsate 00BEMBI U TUIOMIAU TOBEPXHOCTEH TeN BpallleHUs, TeOMETPUUYECKUX Tl C
npuMeHeHueM Gpopmyi.

OnepupoBaTh TOHSATUSMHU: MHOTOTPAaHHHWK, BIUCAHHBIA B c(epy W OMHMCAHHBIN OKOJIO
cdepsl; cdepa, BMCcaHHAs B MHOTOTPAHHUK UITU TEJIO BPAIICHUS.

BbIYHCnsATE COOTHOIIECHUS MEXKIYy IUIOMIANAMU TMOBEPXHOCTEH M 00bEMaMU TMOIOOHBIX
TEIL

N300paxarh u3ydaemble (UTYpPBI OT PYKH H C TPHUMEHEHHEM IPOCTBIX YEPTEKHBIX
WHCTPYMEHTOB.

BrInonHATh (BBIHOCHBIE) MJIOCKUE YEPTEKU M3 PUCYHKOB MPOCTHIX O0BEMHBIX (PUTYD: BUJ
CBEpXY, COOKY, CHU3Y; CTPOHUTH CSUCHHSI TEJI BPAIICHHSI.

W3BiiekaTh, HHTEPIPETUPOBATH U MPEOOPa30BBIBATE MHPOPMAITUIO O MPOCTPAHCTBEHHBIX
reoMeTpuuecKkux GUrypax, mpeCTaBICHHYIO Ha YepTexaxX U PUCYHKaX.

11



OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbINOMHATE AEUCTBUSA CI0KEHUSI BEKTOPOB, BHIYMTAHUSA BEKTOPOB U YMHOXKECHHUS BEKTOpa
Ha YUCI0, OOBSICHAT, KAKUMH CBOMCTBaMH OHH 00J1a/1a10T.

IIpuMeHATh IpaBUIIO NapaJuIeICIUIIEIA.

OnepupoBaTh NOHATUSAMHU: [I€KAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP, MOIYJIb
BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOPA, YroJd MEKIY BEKTOPAMH, CKaJIsIpPHOE
IIPOU3BEICHNE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPBI.

Haxoauts cymMMy BEKTOPOB U MPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJI MEXAY BEKTOpaMHU,
CKaJISIPHOE MPOM3BEIEHHUE, PACKIIAIbIBATh BEKTOP 110 JBYM HEKOJUIMHEAPHBIM BEKTOPAM.

3aaBaTh IVIOCKOCTh YPABHEHUEM B IEKAPTOBOM CUCTEME KOOpAUHAT.

[TlpumensaTp reomerpuueckue (akTbl Ui PEHICHHS CTEPEOMETPHUYECKUX — 3ajad,
IIPEANOJIAraloIUX HECKOJIbKO IIAaroB PEIICHMs, €CIM YCJIOBHs IIPUMEHEHHs 3aJaHbl B SIBHOU
dbopwme.

Pemare nmpocreiiye reoMeTpUYECKUE 3a1a4l Ha IIPUMEHEHUE BEKTOPHO-KOOPINHATHOTO
METOJa.

Pemate 3amaun Ha J0Ka3aTelbCTBO MAaTEMAaTHYECKUX OTHOLIEHHUH M HaXOXICHHUE
reOMETPUYECKUX BEJIMYMH MO 00pa3laM MU aJIrOpUTMaM, IPUMEHsSI U3BECTHbIE METOABI IpU
PELIEHNN CTaHIaPTHBIX MaTEMaTUYECKUX 3aJad.

IIpuMeHATs mpocTEeHIINe NPOrpaMMHBIE CPEICTBA U 3JIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHUCTEMBI IIPH PEUICHUHU CTEPEOMETPUYECKUX 3a/1a4.

[TpuBoauTe NpHUMEpPB MAaTEMaTHYECKUX 3aKOHOMEPHOCTEM B MPUPOAEC M IKU3HH,
pacro3HaBaTh MPOSIBIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

IIpuMeHATh NOJIy4EHHBIE 3HAHMS HA IPAKTUKE: aHAIU3UPOBATh PEAJbHBIC CUTyalud U
IIPUMEHATh  W3Y4YEHHBbIE IIOHATHA B  IIPOLlECCE IIOMCKA  PELICHUS  MaTeMaTH4eCKH
chopMyIMpPOBaHHOW NPOOIEMbl, MOAEIUPOBATh pPEAlbHbIE CUTyallUd HA S3bIKE I'€OMETPHH,
UCCJIEN0BATh ITOCTPOEHHBIE MOJEIU C MCIOJIb30BAHUEM I'€OMETPUYECKUX IMOHATHH U TEOPEM,
anmnapara ajreOpsbl; penarb NpakTUYecKhe 3a1a4u, CBSI3aHHbIE C HAX0XKJACHUEM F€OMETPUUECKUX
BEJINYMH.
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TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
Koun4vecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undgposbie)
Kontpoabusbie IIpakTuueckue
n/n NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
1 BBenenue B crepeoMeTpUIo 10 bubmorexa LIOK
A P P https://m.edsoo.ru/1c209e37
[IpsiMBbIE ¥ TUIOCKOCTH B IPOCTPAHCTBE. Bu6moteka [JOK
2 . 12 1
[MapamienbHOCTh MPSIMBIX M TIOCKOCTEH https://m.edsoo.ru/1c209e37
3 [leprieHAMKYAAPHOCTD NPAMBIX U 12 bubnnorexa [JOK
IUIOCKOCTEM https://m.edsoo.ru/1c209e37
4 VTiIbl MEXAY IPSIMBIMA U INIOCKOCTSIMH 10 1 bubmorexa LIOK
Ay TP https://m.edsoo.ru/1c209e37
bubmmoreka IIOK
5 M 11 1
HOTOTPATHIIH https://m.edsoo.ru/1c209e37
bu6nmorexa LIOK
6 & 9 1
OOBEMEI MHOrOTPaHHHKOB https://m.edsoo.ru/1c209e37
7 IloBTOpEHME: CeUCHUS, PACCTOSHUS U YIIIbI 4 1 bubmmorexa LIOK
p ’ b T https://m.edsoo.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 5 0
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11 KJIACC

KoanuyecTBO 4acos DJIEKTPOHHBIE
HaumMeHoBaHuUe pa3iesioB H TeM (uudposbie)
Ne n/m Konrpoubusie IIpakTuueckue
NMPOrpaMMblI Bcero odpa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
bubmuorexa [JOK
1 T 12
©J1a Bpattetis https://m.edso0.ru/1c209e37
bubmuorexa [JOK
2 O05Bé 5 1
HEMBLTE https://m.edso0.ru/1c209e37
3 BexTope!l 1 KOOpAUHATEL B IIPOCTPAHCTBE 10 1 bubmmorexa [IOK
p P pocTp https://m.edsoo0.ru/1c209e37
4 [ToBTOpenue, 06001ICHNE, 7 1 bubmuoreka [JOK
CUCTEMATH3ALNS 3HAHUU https://m.edsoo.ru/1c209e37
OBHIEE KOJIMYECTBO YACOB I10 34 3 0

[NPOTPAMME
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IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

KoaudecTBO 9acoB

JIeKTPOHHBbIE HU(POBHIE

Ne Jara
Tema ypoka Konrtpoabnbie I[IpakTnueckue o0pazoBare/ibHbIE
n/n Bcero U3YyYeHUS
padoThbI padoThbI pecypcbl
OcCHOBHbIE TIOHATHUS CTEPEOMETPHUU:
TOYKa, MpsiMasi, IOCKOCTb,
npoctpanctso. [IpaBuna
P 5 P P 1 bubnunoreka LIOK
n300pakeHNs Ha PUCYHKAX:
p pHCyH B https://m.edsoo.ru/aecc77cd
M300paKeHUS IIOCKOCTEH,
NapajuIebHbIX IPSIMbIX (OTPE3KOB),
CepeIMHBI OTPE3Ka
[TonsTus: mepecekaronuecs
P 1 bubnunoreka LIOK
IIJIOCKOCTH, TIEPECEKAIOLIUECS
p https://m.edsoo.ru/2d8a9c99
npsiMasi ¥ TIOCKOCTh
[TonsaTus: nepecekaronuecs
P 1 bu6nmorexa LIOK
IUIOCKOCTH, NEePECeKaroINecs
P https://m.edsoo.ru/db685e73
npsiMasi ¥ MI0CKOCTh
3HaKOMCTBO C MHOTOTPaHHHUKaMH,
n300pa’keHre MHOTOTPAaHHUKOB Ha 1 bubmuoreka [IOK
pPHCYHKaX, Ha IPOEKIIMOHHBIX https://m.edsoo.ru/a63959ed
gepTexax
HauanbHble cBegeHus 0 KyOe 1
N Y 1 bubnuotexa [JOK
MUpaMuie, X Pa3BEPTKU U MOJIEIH.
P paspep https://m.edsoo.ru/b30dff38
CeueHust MHOrOrpaHHUKOB
HavanbpHbie cBeneHus o kyoe u 1 bu6muoreka [JOK

MApaMUJE, UX Pa3BEPTKU U MOJIEIH.

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

[TonsTre 06 akCHOMaTUYECKOM
MIOCTPOCHHUH CTEPEOMETPUU:

bubnmoreka [IOK

! AKCHOMBI CTEPECOMETPUH H https://m.edsoo.ru/Occ5c4fe
CIICICTBUS U3 HUX
[TonsTre 06 akCHOMaTUYECKOM

3 MOCTPOEHUU CTEPEOMETPUH: bubmuorexa [IOK
AKCHOMBI CTEPEOMETPUH H https://m.edso00.ru/65¢c6b106
CIIEJICTBUS U3 HUX
[TonsTre 06 akCHOMaTHYECKOM

9 MIOCTPOCHHUH CTEPEOMETPHUU: bubnnorexa [JOK
AKCHOMBI CTEPEOMETPUH H https://m.edsoo.ru/258fc245
CIIEJICTBUS U3 HUX
B3anMHOe pacnonokeHue npsmsIx B

10 MIPOCTPAHCTBE: MepeceKaroecs, bubnnorexa [JOK
napajuieNIbHbIe U CKPEIIUBAIOIIHECs https://m.edso0.ru/1a2520f6
npsiMbIe
[TapamtenpHOCTh IPSIMBIX U
TUTOCKOCTEH B MMPOCTPAHCTBE:

11 napaJuiesIbHbIE Ep;IMIz,Ie B bubmorexa LIOK

https://m.edsoo.ru/93ad36b3

MPOCTPAHCTBE; MapalIebHOCTh
TPEX MPAMBIX
[TapamrenpHOCTh IPSIMBIX U
IJTOCKOCTEH B MTPOCTPAHCTBE: bubnuotexa [JOK

12 .
[TapannenbHOCTh TPAMOI U https://m.edsoo.ru/ee1d19b9
TUIOCKOCTH

13 VYTriasl ¢ cOHanpaBIECHHBIMU bubnuotexa [JOK

CTOpPOHAMHU

https://m.edso0.ru/9f4071b9
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IToHsATHE 00 AKCUOMATUYECKOM
MMOCTPOCHHUH CTEPEOMETPUU:

bubnunoreka LIOK

14 AKCHOMBI CTEPEOMETPUH H https://m.edsoo.ru/239c8ch4
CIIEJICTBUS U3 HUX
15 Yron Mexay npsMbIMHU B bubmmoreka [JOK
POCTPaHCTBE https://m.edsoo.ru/fe733862
16 Yron Mexay npsMbIMHU B bubmuorexa [IOK
IIPOCTPAHCTBE https://m.edsoo.ru/2935a9a0
17 [TapamienbHOCTB IIOCKOCTEN: Bbu6motreka [IOK
napasuie/IbHbIE IUIOCKOCTH https://m.edsoo.ru/2e18f255
18 CBoiicTBa mapayieIbHbIX bubmmoreka [JOK
IIOCKOCTEH https://m.edso0.ru/e504d656
[Ipocreiinme mpocTpaHCTBEHHbBIE
19 (bil"ypbl Ha HJIOI;KOCI;I/I: TeTpa’ap bubmrorexa LIOK
’ https://m.edsoo.ru/4a28dc02
KyO, mapasuienenumne/
20 Iloctpoenue ceueHnii bubmorexa LIOK
https://m.edsoo.ru/1d434d0f
. bu6moreka [JOK
21 Hoctpoere ceterimit https://m.edsoo.ru/ec26fe5d
KonrtponbHas pabora no teme
99 "[Ipsimble M TUIOCKOCTH B bubmuoreka [IOK
npoctpancTse. [lapaniensHoCTh https://m.edsoo.ru/9a0a9e56
MPSIMBIX U MJIOCKOCTEN"
[leprieHAMKYAAPHOCTD NPSAMOU U
23 HH(I:CKOC;[’[[HZ }ll'IepIi'IeHILI/IKyIJ)IHpHLIC Bubmmorexa HOK
https://m.edsoo.ru/b19f6a5d
MpsIMbIE B IPOCTPAHCTBE
24 [Ipsimble napasuienbHbIe U bu6muoreka [IOK
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NECPHNCHAUKYIIAPHBIC K ITJIOCKOCTH

https://m.edsoo.ru/0ac11c95

25 [Ipsimbie napajuieNbHbIE U bubmuorexa [JOK
MEPIEHANKYIIAPHBIC K IJIOCKOCTH https://m.edsoo.ru/ba545966

26 [Ipu3Hak neprneHmKyJIspHOCTH Bu6muoteka [JOK
OPSIMOY M TUIOCKOCTH https://m.edsoo.ru/f85bfc46

97 [Ipu3Hak neprneHmKyJIspHOCTH Bbu6muoteka [JOK
OpPSIMOY M TUIOCKOCTH https://m.edso0.ru/79165d15

28 Teopema o npsimoit bubnnorexa [JOK
MEePICHIUKYIAPHON TIIOCKOCTH https://m.edso0.ru/635¢5087

29 Teopema o npsimoit Bu6moreka [JOK
HEePICHUKYIISIPHON TNIOCKOCTH https://m.edsoo.ru/bd3745f8

30 Teopema o npsimoit bubnnorexa [JOK
HEePICHUKYIISPHON TNIOCKOCTH https://m.edsoo.ru/7d18834b
[leprieHAUKYIISAp U HAKIIOHHBIE!

31 paccTosiHAEe OT TOYKH JI0 TUIOCKOCTH, bu6mmoteka [JOK
paccTosiHAe OT MPSMOM 10 https://m.edsoo0.ru/33c477d3
TUIOCKOCTH
[TeprieHMKYIISIp U HAKJIOHHBIE:
paccTosiHUE OT TOYKH JI0 TUIOCKOCTH, bubnmorexa LIOK

32 .
paccTosiHUe OT MPSMOM 10 https://m.edsoo.ru/66fefadd
TUIOCKOCTH
[MeprieHAUKYIISp U HAKJIOHHBIC:
paccTosiHUE OT TOYKH JI0 TUIOCKOCTH, bubnmorexa LIOK

33 .
paccTosiHue OT IPSIMOH 10 https://m.edsoo.ru/a5b7b8e3
TUIOCKOCTH

34 [lepnieHIUKYNSIp U HAKIIOHHBIE: bu6muoreka [JOK

PpacCTOAHUEC OT TOYKH 0 IIJIOCKOCTH,

https://m.edsoo.ru/dbee22bc
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paccTostHue OT NPSIMOU 10

IIJIOCKOCTH
35 VYTl B IPOCTPAHCTBE: YIoJl MEXIAY bubmuorexa [JOK
IPSIMO# U TUTOCKOCTBIO https://m.edsoo.ru/6b61b2b4
36 JIByrpaHHBIN yroJl, JMHEHHBIA Yroi Bu6muoteka [JOK
JIBYTPAaHHOTO yIiia https://m.edsoo.ru/5fa0b3ce
JIByrpaHHBIN yroJl, JMHEHHBIA yroi Bu6mumoteka [JOK
37
JBYTPaHHOTO yTJja https://m.edsoo.ru/c7c777ed
[leprieHAMKYASAPHOCTD IJIOCKOCTEH:
38 anI:3HaKH HG;IHCEIHHKYHHpHOCTH bubmrorexa LIOK
g https://m.edsoo.ru/ec3e2da3
JIBYX TJIOCKOCTEH
[leprieHAMKYASAPHOCTD IJIOCKOCTEH:
39 anI:3HaKH HG;IHCEIHHKYHHpHOCTH bubmroreia LIOK
4 https://m.edsoo.ru/ed9e2a8e
JIBYX IJIOCKOCTEMN
[TeprieHAMKYASAPHOCTD IIOCKOCTEM:
40 npgsﬁalil ne;negnnxynapﬂocm bubnuorexa LIOK
g https://m.edsoo.ru/ba75dc57
JIBYX IJIOCKOCTEMN
41 Teopema o TpEX neprneHANKyIIpax bubamorexa LOK
https://m.edsoo.ru/e4972cdc
42 Teopema o TpEX NMepreHAUKYIIpax bubmoreia LIOK
https://m.edsoo.ru/52188a7d
43 Teopema 0 TpEX NMepreHAUKYIIpax bubnuorexa LIOK
https://m.edsoo0.ru/9f246736
KonTponbHas padboTa no temam
44 "IlepnieHAUKYIAPHOCTD IPSIMBIX U bubnuotexa [JOK

mockocTeil”" n "Yriasel MexIy
MPSIMBIMU U TUIOCKOCTSIMU"

https://m.edso0.ru/5h971ef3
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[TonsiTHE MHOTOTpaHHUKA,
OCHOBHBIE 3JIEMEHTBI

45 OFOIDAHHIKA . Bu6muoteka [JOK
MHOTOTPaHHHKA, BBIITYKJIbIE U
P yE https://m.edsoo.ru/2d24e873
HEBBIITYKJIbIE MHOI'OI'PaHHUKH;
pa3BEPTKAa MHOIOI'paHHHUKA
IIpu3ma: N-yronpHas npu3Ma; rpaHu
Y OCHOBAHUSA NIPU3MBIL; IIpsIMast U Bu6mumotexa [JOK
46
HAKJIOHHASI TPU3MBI; OOKOBAs U https://m.edsoo.ru/b4ad63ad
II0JIHAsI TOBEPXHOCTb MIPU3MBbI
47 [Tapamtenenunen, NpsAMOYTOJIbHBII Bbu6motreka [IOK
napaJuiesieuIe]] ¥ ero CBONCTBa https://m.edsoo.ru/8a7be683
[Tupamupa: N-yroapHas NUpaMuiaa,
I'paHU ¥ OCHOBaHHE MUPAMMU/IBL;
48 6p paMi bubnnorexa [JOK
OKOBasl U MOJIHAS IOBEPXHOCTb
P https://m.edsoo.ru/fblcd0a5
MUpaMU/JIbl; IpaBUIbHAS U
yCeu€HHas nupaMuaa
IIpaBuiIbHBIE MHOTOTPAHHUKH:
MIOHATHE NTPABUIIBHOIO
MHOT'OTpaHHMKA; IIPaBUIIbHAS bubmuoreka [IOK
49
npU3Ma U TpaBUIbHAS THPAMUJIA; https://m.edso0.ru/074c8865
MpaBWJIbHAs TPEYTroibHas MUpaMuaa
Y IPaBUJIBHBIN TETPa3p; KyoO
IIpencraBienne o NpaBUIbHBIX
50 pel P bubmuoteka [IOK
MHOTOTpaHHHUKaX: OKTa’Ip,
P AP https://m.edsoo.ru/a0fddsbf
JOJIEKa’p U UKOCAdIP.
CuMMeTpus B IPOCTPAHCTBE:
P pocTp bubmuoreka [{OK
51 CUMMETPHSI OTHOCUTEIIBHO TOUKH,

HpHMOﬁ, IJIOCKOCTH. DJIEMCHTEI

https://m.edsoo.ru/b9e777d9
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CUMMCTpPUU B IIUpaMUiax,
nmapajjiejcnmicaax, rnmpaBUJIbHbIX
MHOTI'OrpaHHUKax

Brranciaenue 31eMeHTOB

52 MHOTOTPaHHHUKOB: p&Opa bubmmorexa LIOK
p - bebpa, https://m.edsoo.ru/6cdbecef
JaroHaJd, YTkl
[Tnomaae 60KOBOI MOBEPXHOCTH H
- MOJHOM MTOBEPXHOCTHU HpﬂMOIiI Bunorexa LIOK
MIPU3MBI, TUIONIAh OCHOBAHHMA
P > HIOHAI ’ https://m.eds00.ru/37d84157
TeopeMa 0 OOKOBO OBEPXHOCTU
IIPSIMOM IIPU3MBI
[Tnomaas 60KOBOI MOBEPXHOCTH H
o MMOBEPXHOCTHU MPABUIBLHOMN BuGmorexa LOK
MUPaMU/IBI, TEOpPEMa O TIOMIATH
PAMIVIRL TEOP e https://m.eds00.ru/5603e30b
OOKOBOI TIOBEPXHOCTH YCCUEHHOM
A PAMH/TBI
55 KonrtponbHas pabora no Teme bubmuoreka [IOK
"MHororpaHHuKN" https://m.edsoo.ru/a95f5c04
bu6mmoteka IIOK
56 IT 0 00BE
OHFTHE 0O ODBEME https://m.edsoo.ru/7ad0020b
bubmmoreka IIOK
57 O65e
DEM THpaMHIB! https://m.eds00.ru/235171b3
58 O0BEM TUPaMUIBI bubmioreia LIOK
paMuA https://m.edsoo.ru/f47dfefd
but6mmoreka [IOK
59 O65e
DEM ITHpANMUIEL https://m.edsoo.ru/79¢10312
b K
60 O0BEM nupamMuIsI ubnuotexa LO

https://m.edsoo.ru/2faadc3f
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bubnunoreka LIOK

61 O0nBé
DEM TPHIMBL https://m.edso00.ru/79853608
bubnmoreka [IOK
62 O0Bé
HEM TPH3MbL https://m.edso0.ru/1e053890
bubnunoreka LIOK
63 O0Bé
HEM TPH3MBL https://m.edsoo.ru/482d3f51
64 KonrponsHas pabora o Teme Bu6mumoteka [JOK
"O0BEMBI MHOTOIPAHHHKOB" https://m.edsoo.ru/28a6573c
[ToBTOpEeHHE, 0000IIEHNE
65 cucTeMaTu3alis 3HaHUH. bu6nmorexa LIOK
[MocTpoeHue ceueHuit B https://m.edsoo.ru/098bedad
MHOTOTPaHHHKE
[ToBTOpEeHME, 0000IIEHNE
CHCTEMATH3aLMs 3HAHWIA.
Brruunciienue paccTosiHHNA: MEXTY BuGmmorexa LIOK
66
ABYMA VT OUHICaMI, OT TORIH A0 https://m.edsoo.ru/f7792ba9
MPSIMOM, OT TOYKH JI0 TUIOCKOCTH,
MEXTy CKPEIIUBAIOIIUMUCS
MPSIMBIMH
bu6nmorexa LIOK
67 Hrorosas koHTposbHAs paboTa https://m.eds0o.ru/b9146bc0
[ToBTOpenue, 06061IeHNE
CHCTEMATHU3aIUs 3HAHUI.
Brruncnenue yrioB: Mexay
but OK
68 CKPEUIUBAIOIIUMUCS TPSIMBIMH, nosmoteka Il

MEXy NMPSAMOU U MIIOCKOCTBIO,
JBYI'PaHHBIX YIJIOB, YIIIOB MEXIY
IIJIOCKOCTSIMU

https://m.edso0.ru/56765e8b
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OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68

24




11 KJIACC

KoaudecTBO 4acoB

JIeKTPOHHBbIE HU(POBHIE

Ne Jara
Tema ypoka Konrtpoabubie IIpakTnueckue o0pazoBare/ibHbIC
n/n Bcero H3yYEeHHUs
padoThI padoThI pecypcbl
Cdepa u map: ueHTp, paaunyc,
1 JTUaMeTp; TUIOIAdb TOBEPXHOCTH 1 bubnrorexa LIOK
’ https://m.edsoo.ru/0341bc2b
chepnl
B3aumnoe pacnionoxenne cheps

5 U TUIOCKOCTH;, KacaTeabHas 1 bubnnorexa [JOK
IUIOCKOCTH K cepe; IIoIan https://m.edsoo.ru/bed12a43
chepnl

3 N3o6paxkenue cdepsl, mapa Ha 1 bubmmoreka [JOK
wiockoctu. CeueHus mapa https://m.edsoo.ru/bc15f7f2
[{unuHapuyeckas MOBEPXHOCTb,

4 00pa3yromue MUJINHIPUIECKOM 1 bubmuorexka [JOK
MIOBEPXHOCTH, OCh https://m.edso0.ru/6054b8cl
[IUTHHIPAYECKON TTIOBEPXHOCTH
[unuaap: ocHOBaHUS U OOKOBast

5 MOBEPXHOCTh, 00pa3yromias u oCh; 1 bubnnorexa [JOK
IJIOIIAAb OOKOBOM U IOIHOMN https://m.edso00.ru/188f6216
MTOBEPXHOCTH
N300paxeHne NUINHApPA HA
mockocTy. Pa3Béprka nunmHapa.

6 Ceuenust HHIMH]IPA (TUIOCKOCTHIO, 1 bubmuoreka [{OK

napasuiebHON Win
NEePHEHIUKYISIPHON OCH
UATTUHIPA)

https://m.edso0.ru/016e25eb

25



https://m.edsoo.ru/0341bc2b
https://m.edsoo.ru/bed12a43
https://m.edsoo.ru/bc15f7f2
https://m.edsoo.ru/6054b8c1
https://m.edsoo.ru/188f6216
https://m.edsoo.ru/016e25eb

Konnueckas noBEpXHOCTB,
00pa3yrolne KOHMYEeCKOM

bubnunoreka LIOK

! MIOBEPXHOCTH, OCh U BEPIIHHA https://m.edsoo.ru/c94ba09b
KOHUYECKOU OBEPXHOCTHU
Konyc: ocHoBaHHE U BEpIIIMHA,

8 06p:;yI0H1a51 1 OCb; HJIOpH_IaI[b Bubmorexa LIOK

y . https://m.eds00.ru/897dd3b2
OOKOBOH U MOJHON IOBEPXHOCTH
5| mwmcoms conommmt » Socomn bimorera LIOK
’ https://m.edsoo.ru/1468bab3
MTOBEPXHOCTh
N306paxeHne KoHyca Ha
mIockocTu. Pa3Béprka konyca.

10 CeueHus KOHYyca (IIOCKOCTBIO, bubnuoreka [IOK
napajieIbHOM OCHOBAHHMIO, U https://m.edsoo.ru/Obdelbe8
TUTOCKOCTBIO, IIPOXOJISIIEH uepe3
BEPIINHY)

11 KombOunanus ten BparieHus u bubnmorexa LIOK
MHOTOTPaHHHKOB https://m.edsoo.ru/3cef10e5
MHororpaHHuK, ONMCaHHbBIN

12 okono cepsr; chepa, BucaHHAS B bubnmnorexa [JOK
MHOTOTPaHHHK WJIU B TEJIO https://m.edsoo0.ru/0b136158
BpallleHus

13 ITonsitue 06 00béMe. OCHOBHBIE bubmmoteka IIOK
CBOMCTBa 00BEMOB TeI https://m.edsoo.ru/26a03fb7

14 O0BEM IUIHHIpa, KOHYCa bubmorexa HOK

’ https://m.edsoo0.ru/5513d87b

15 O06BEéM mapa u miomaas cheps Bubmmorexa IOK

https://m.edsoo.ru/d189bde2
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[TomoOHbBIE TeNa B IPOCTPAHCTRE.
CooTHoOIIeHUS MCXKAY IomaaaMunu

bubnunoreka LIOK

16
HOBEPXHOCTEH, 00bEMaMu https://m.edso0.ru/810cfleb
IMONOOHBIX TEI
K 0
| s o
" patt https://m.edsoo.ru/4a33a8ab
Ten
BekTop Ha MmI0CKOCTH U B bubnnorexa [JOK
18
IPOCTPAHCTBE https://m.edsoo.ru/5caefclb
19 CJ10’)keHHE ¥ BBIYMTAHHUE BEKTOPOB bubmrorexa LIOK
P https://m.edso0.ru/23f4f089
20 YMHOXeHHEe BEKTOpa Ha YHUCIIO brbmmorexa LIOK
p https://m.edsoo.ru/dee379eb
o Paznoxenune BekTopa 1o Tpém BuGmorexa LIOK
HEKOMIUTaHAPHBIM BEKTOPaM.
P P https://m.edsoo.ru/a28fd74e
[IpaBuio napamnenenumnena
PHMEHCEHHEM TP AeHe © https://m.eds00.ru/5a827900
BEKTOpaMHU
[IpssmoyronbHas cucrema
| e e
P . pa- https://m.edsoo.ru/48db7058
[Ipocreiimue 3anauu B
KOOpJAMHATAX
sy | Jromwemny nexropaso. busmiotexa LIOK
PHOE HPOHSBEACHHE https://m.edsoo.ru/725effc4
BEKTOPOB
25 Boruncnenue yrioB Mexy bu6muoreka [JOK
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MMPAMBIMU U IINIOCKOCTSAMU

KoopanHatHO-BEKTOPHBIN METO/T

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

bu6nmoreka [IOK

26 1P PEILICHHH EOMETpHHEciut https://m.edsoo.ru/d3alfe30
3a1au
KonTtponpHast pabora o Teme

27 "BGK”II“)OpLI u K(I))OpI[I/IHaTBI B bubnrorexa LIOK

" https://m.edsoo.ru/77c22fc5

MIPOCTPAHCTBE
[ToBTOpeHnue, 0600IICHNE U

28 CUCTEMAaTH3aLMs 3HAHUH. bubnnorexa [JOK
OcHoBHBIC GUTYPHI, HAKTHI, https://m.edsoo.ru/1780ba5d
TEOpEMBI Kypca IIIaHUMETPUU
[ToBTOpeHue, 0600IICHNE 1

29 CHUCTEMAaTH3alLMs 3HAHUH. bubnuorexa [JOK
OcHoBHbIE GUTYPBI, HAKTHI, https://m.edsoo.ru/078cd184
TEOpEMBI Kypca IIIaHUMETPUU
[ToBTOpenue, o6odIIEHNE 1

30 cUCTEMAaTH3aINA 3HaHWHI. 3amaun bubmmoteka IIOK
TUITAHUMETPUH U METOIBI UX https://m.edsoo.ru/7491efe0
perIeHus
[ToBTOpenue, 06001IeHUE U

31 cUCTEMAaTH3aINA 3HaHWHI. 3amaun bubmmoreka IIOK
TUITAHUMETPUH U METOJIBI UX https://m.edsoo.ru/4dffda97
perIeHus
[ToBTOpeHnue, 0600IIeHNE U

39 CHCTEMAaTH3aLIMS 3HAHUH. bubmuoreka [{OK
OcHoBHbIE GUTYPBI, HAKTHI, https://m.edsoo.ru/74b2ad91
TEOPEMBI Kypca CTePEOMETPHH

33 Hrorosast KoHTpOJBbHASA paboTa bubmuoteka [IOK
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[ToBTOpEeHME, 0000IICHUE U

34
cucTeMaTHh3alys 3HaHUH

https://m.edsoo.ru/ec24dfc2

bu6nmmoreka [IOK
https://m.edsoo.ru/f465d10e

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

34
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YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
ITPOLOECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

* MaTtematuka: anre6pa ¥ Hadajla MaTeMaTH4ecKoro aHaiausa, reomerpus. ['eomerpus, 10-11
knaccel/ Atanacsia JI.C., Byry3os B.®., Kagomues C.b. u npyrue, AKIuoHepHOE 00IIeCTBO

«3marenscTBO «lIpocBemenue»

METOIUYECKHUE MATEPHUAJIBI J1JI5s1 YUUTEJISA
Metoauueckue pekomenaanuu Kk yueonuky Aranacst JI.C. 10-11 kmaccsr;

- [loypounoe mianupoBanue k yueOHuky Aranacsia JI.C. 10-11 xiaccsl.

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbl CETU UHTEPHET
- ege.fipi.ru/;

- http://www.matematika-na.ru;

- https://uchi.ru/ ;

- https://resh.edu.ru/
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