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MNOACHUTEJIBHASA 3AIIMCKA

Pabouast mporpamma ydeOHOTO Kypca «['eomerpus» 0a30BOTO YpOBHSI IS
obyuaromuxcs 10 —11 kmaccoB pazpaborana Ha ocHoBe DenepaibHOTO
roCyIapCTBEHHOT0 00pa30BaTENIbHOTO CTaHAapTa CpeaHero oouero oopa3oBaHus,
C y4€TOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUN, MPEABABIIEMBIX K
MaTEeMaTHYeCKOMy OOpa30BaHHWIO, W TPAIUIUNA POCCUHUCKOTO 0Opa3oBaHMS.
Peanuzanusi mporpaMMbl 00€CTIEYMBAET OBJIAJICHUE KIIFOUEBBIMUA KOMITETCHIIUSIMH,
COCTABJISIIOIIMMH OCHOBY Il CaMOPAa3BUTHS W HENPEPHIBHOTO OOpa3oBaHUf,
LEJIO0CTHOCTh OOIIEKYJIbTYPHOTO, JIMYHOCTHOTO M TIO3HABATEIHLHOTO pPAa3BUTHUS
JUYHOCTH O0yYarOIUXCH.

HEJIM N3YYEHHMSA YYEBHOI'O KYPCA

Baxxnoctp yueGHOro Kypca T€OMETpHHM Ha YPOBHE CpEIHEro oOOIIero
oOpa3oBaHus OO0YyCIIOBJIEHA MPAKTUYECKON 3HAYMMOCTBIO METANpPEIMETHBIX U
IPEIMETHBIX PE3YyJbTAaTOB OOYYEHHs] I'€OMETPUU B HANpaBICHUM JIMYHOCTHOTO
pa3BUTHs OOydHaromuxcs, (GpopMUpOBaHHUS (PYHKIUOHAIBHON MaTeMaTH4E€CKOM
TPaMOTHOCTH, U3yUEHHUS IPYTUX Y4eOHBIX TUCHUIUIMH. Pa3BuTHe y oOydarommxcs
MPABWJIBHBIX TPEICTABICHUNA O CYIIHOCTH W TPOUCXOXKIECHUU TEOMETPUUECKUX
abCTpakilfii, COOTHOIIEHUH PEATbHOTO U HACATBHOTO, XapaKTepe OTPaKeHUS
MaTEMaTUYECKONM HayKOW SBJICHUM W TIPOLIECCOB PEATbHOIO MHUpa, MeECTe
Te€OMETPUU B CUCTEME HAYK M POJIM MAaTEMaTHYECKOTO MOJICIIMPOBAHUS B HAYYHOM
MO3HAHUH M B IPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHNIO HAYYHOTO MUPOBO33PEHUS
yyaluxcs, a TakKe KayeCTB MBILIIJICHHS, HEOOXOAMMBIX [UIsl ajanTaluud B
COBPEMEHHOM OOIIIECTBE.

['eomeTpus siBisgercs OAHMM M3 0a30BBIX IMPEIMETOB HAa YPOBHE CPEIHETO
oOmero oOpa3oBaHus, TaK KakK OOECHeYMBAeT BO3MOXKHOCTh M3YyUEHHs Kak
JTUCIHIUTAH €CTECTBEHHO-HAYYHON HAMPABICHHOCTH, TaK U TYMaHUTAPHOM.

Jlormueckoe MblllUIeHHE, (GOPMUPYEMOE IPU H3YyYEHUU OO0YyYarOUIMMUCS
HNOHATUWHBIX OCHOB T€OMETPUHU U MOCTPOEHUH LIETIOUKH JIOTUYECKUX YTBEPKACHUN
B XOJI€ pEIICHUS TECOMETPHUUYECKHUX 3a/ad, YMEHHE BBIJIBUTaTh W OIPOBEPraTh
THIOTE3bl HEMOCPEJCTBEHHO HCTOJB3YIOTCS TPU PEIICHUH 3aJad €CTEeCTBEHHO-
HAYYHOTO IIMKJIA, B YACTHOCTHU U3 Kypca (QU3HUKH.

YMeHue opueHTHpPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCeX 00JacTsIX AeATeIbHOCTH uenoBeka. OpHeHTalusi yeloBeKa BO BPEMEHHU U
MPOCTPAHCTBE — HEOOXOJUMOE YCJIOBHE €ro COLMAIBHOTO ObITUS, (Qopma
OTPaKEHUsSI OKPYKAIOIIETO MHpPA, YCJIOBHE YCIENIHOTO MO3HAHUS M aKTHUBHOTO
npeoOpazoBaHusi  JIEUCTBUTENBHOCTH. OnepupoBaHHE  MPOCTPAHCTBEHHBIMU
oOpazamMu O0OBEIUHSAET pa3HbIE BHUABI Y4YEOHOW W TPYJAOBOU JEATEIHHOCTH,



SBIISICTCS OJAHUM M3 MPO(ecCHOHATBHO Ba)XXHBIX KAuyeCTB, MO3TOMY AaKTyaslbHa
3amaya (OpPMHUPOBaHUS y OOYy4aAIOUIMXCA MNPOCTPAHCTBEHHOTO MBIIIJICHHUS Kak
Pa3HOBUIHOCTH OOpa3HOTO MBIIUIEHUSI — CYIIECTBEHHOTO KOMIIOHEHTa B
IIOATOTOBKE K ITPAKTUYECKOM AESITEIBHOCTH 110 MHOTMM HalPaBIICHUSM.

Ilenp ocBoeHuss mporpaMmel yueOHoro kypca «l'eomerpusi» Ha 0a3oBOM
ypoBHE o0OOyuyeHHss — 00I1eo0pa3oBaTeIbHOE M OOLIEKYJIbTYPHOE pa3BUTHE
oOyuaromuxcsa  uepe3  oOecredeHne  BO3MOXKHOCTHM  MPHOOpEeTeHuss U
UCIIOJIB30BAHUS CUCTEMAaTHYECKUX TEOMETPUYECKHX 3HAHMM U JIEUCTBUH,
CHelM(PUUHBIX T€OMETPUH, BOZMOKHOCTH YCIIEITHOTO MPOAOJIKEHUSI 00pa30BaHUs
10 CIIEUAIBHOCTSM, HE CBA3aHHBIM C ITPUKJIAAHBIM HUCIIOJIB30BAHUEM I€OMETPHUHU.

ITporpaMmma 1o reoMerpun Ha ©0a30BOM YpOBHE IpeAHA3HAYEHA UL
OOy4YaromMXxcs CpeaHEN MIKOJIbI, HE MCHBITHIBABIINX 3HAYUTENbHBIX 3aTPyIHEHUN
Ha YpOBHE OCHOBHOIO 0011ero oopazoBanusi. TakuM o0pa3oM, o0ydaromuecs Ha
0a30BOM YpPOBHE JOJDKHBI OCBOUTH OOIIME MaTEMaTHUUECKUE YMEHHs, CBSI3aHHBIC
CO crneuu(@uKoil reoMeTpur M HEO0OXOAMMBIE Uil JKU3HU B COBPEMEHHOM
obmecte. Kpome 3TOro, oHM MMEOT BO3MOXHOCTb M3Y4YHMTh I€OMETpHIO Oolee
IyOOKO, €CJIM B JlaJbHEHIIEM BO3HUKHET HEOOXOJMMOCTh B T€OMETPUYECKHX
3HaHUSAX B IPOPECCUOHANBHON 1€ATEIbHOCTH.

JlocTmkeHHe 1EeNM OCBOEHUS HporpaMMbl  00€CIEUMBAETCA PELICHUEM
COOTBETCTBYIOIIMX 3a7ad. [IpHOpUTETHBIMM 3aJadyaMHd OCBOEHHMS  Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHe B 10—11 kitaccax sSBAstOTCS:

e (opMHUpOBaHME TMPEJICTABICHUS O TEOMETPUM KaK 4YacTH MHUPOBOH

KYJbTYPBI © OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIIUM MHUPOM;

e (opMHUpOBaHME MPEJCTABICHUS O MHOTOIPAaHHUKAX M Telax BpPALCHUS
KaK O BaXHEHIIMX MaTeMaTHUYECKHX MOJEIAX, MO3BOJISIOUIUX ONUCHIBATH
Y U3y4aTh pa3HbI€ SBJICHUS OKPYKAIOIIEro MUPA;

e (opMupOBaHME YMEHHS pACIIO3HABAaTh HAa YEpTEkKax, MOJAEIIX U B
peaIbHOM MHPE MHOTOI'PAaHHHKY U TEJIa BPALCHMUS;

e OBJAJCHHE METOJAMM DPEIICHUS 33Ja4 Ha MOCTPOCHUS Ha U300paKeHUSIX
IPOCTPAHCTBEHHBIX (PUTYD;

e (opmMupoBaHME yMEHHUS ONEPUPOBATH OCHOBHBIMU IOHSATUAMH O
MHOTOI'PaHHHUKaX M TeJIaX BPalEHUs U UX OCHOBHBIMU CBOWCTBaMU;

e OBJAJACHHE  AITOPUTMAMH  PEIICHHS  OCHOBHBIX  THUIIOB  3ajady;
dbopMHpOoBaHWE yMEHHUSI TPOBOJAUTH  HECJIOXHBIE  JIOKA3aTeJIbHbIE
pacCy X /eHHUA B XOJ€ PEUICHMs] CTEPEOMETPUYECKMX 3aJad M 3anad ¢
IPAKTUYECKUM COACPKAHUEM;

e Dpa3BUTHE  MHTEIUIEKTYaJbHBIX M  TBOPYECKMX  CIIOCOOHOCTEH
oOydaromuxcsi, [O03HABAaTEJIbHONM  AKTUBHOCTH,  HCCIIEOBATEIBCKUX
YMEHUH, KpUTUYHOCTU MBIILICHUS;



e (opmupoBanue GyHKIIMOHATHHON TPaMOTHOCTH, pEJIEeBaHTHOM
FEOMETPUU: YMEHUE PACIO3HABaTh MPOSABICHHUS TE€OMETPHUYECKHUX
NOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEH B PEAIbHBIX KU3HEHHBIX
CUTYyallUsIX M TPU HU3YYEHUHU JIPYTUX Y4E€OHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEl U 3aKOHOMEpHOCTEW, (GOpMYIMpPOBATh UX Ha S3bIKE
TF€OMETPUHU U CO3/1aBaTh FEOMETPUUYECKUE MOJEIH, IPUMEHITh OCBOCHHBIN
TEOMETPUYECKUNA ammapar sl PELIeHHs MNPAaKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIIPETUPOBATh U OLICHUBATH [TOJTYYEHHbBIEC PE3YIIbTATHI.

OTIUYUTETFHOM OCOOEHHOCTBHIO MPOTPAMMBI SIBIIIETCS BKJIIOYEHHE B KYypC
CTEPEOMETPUM B Hauyalle €ro M3y4YeHus 3a/]ad, pEIIaeMbIX HA YPOBHE
MHTYUTHUBHOI'O MTO3HAHUSA, U ONPEAEIIEHHBIM 00pa3oM OpraHu30BaHHas paboTa HaJ
HUMH, YTO CHOCOOCTBYIOT pa3BUTHIO JIOTHYECKOTO U MPOCTPAHCTBEHHOIO
MBIIUICHUSI, CTUMYJIUPYET MPOTEKAHUE MHTYUTHBHBIX MPOLECCOB, MOTUBUPYET K
JaJbHEUIIIEMY U3YUYEHHIO ITPEAMETA.

[Tpeanourenue oTAAETCS HAMISIIHO-KOHCTPYKTUBHOMY METOAY OOy4YEeHUs, TO
€CTh TEOPETUYECKHUE 3HAHUS MMEIOT B CBOEM OCHOBE UYBCTBEHHOCTbH MPEIMETHO -
IIPAKTUYECKON AEATEIBbHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX IPEICTABICHUN Yy
yyaluxcsi B Kypce€ CTEpEOMETPUM MPOBOAUTCSA 3a CUET pEIICHUs 3aJad Ha
CO3/laHME  NPOCTPAHCTBEHHBIX O00pa3oB M  3aJad Ha  ONEPUPOBAHUE
POCTPaHCTBEHHbIMU oOpa3zamu. Co3gaHue oOpa3za MPOBOAUTCA C ONOPOW Ha
HaIJIAJIHOCTh, @ OIEepUpOBaHHE O0O0pa3oM — B YCIOBHUSX OTBJICYEHUS OT
HaIJITHOCTH, MBICJIEHHOTO U3MEHEHHUS €0 HCXOIHOTO COJIepKaHUS.

OcHOBHbIE cozepKarenbHble TUHUU Kypca «['eometpun» B 10—-11 kmaccax:
«MHororpanHukmn», «IIpsiMble U IIIOCKOCTH B NMPOCTPAHCTBE», «Tena BpaleHus»,
«BekTopsl M1 KOOPAMHATHI B MMPOCTpaHcTBe». DopmMupoBaHue JOrMYECKUX YMEHUN
pacnpenensieTcss He TOJbKO IO COAEpXKATelIbHbIM JUHUSM, HO WU MO TrOAaM
oOydeHHUs Ha YPOBHE CPEAHETO 00IIEero 00Opa3oBaHMs.

Conepxanue oOpa3oBaHMs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJbTaTam
OCBOEHMsI paboyeil mporpammbl, pacnpeleiéHHbIM 10 TojaM o0y4yeHwus,
CTPYKTYPHUPOBAaHO TakuM o00pa3oM, 4TOOBl OBJIQJIEHUE T€OMETPUUYECKUMU
MOHATUSMU Y HAaBBIKAMH OCYILECTBIIIOCH MOCJIEN0BATEIBHO U MOCTYNATENbHO, C
COOJIIO/IEHHEM MPUHIUIA TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKJIIOUAJIUCH B
OOIIYI0O CHUCTEMY T€OMETPHUYECKHX MpEACTABICHUN 00YyJarolMXcs, paciiupss U
yrayOnsis e€, o0pa3yst IpOYHbIE MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOT'O KYPCA B YYHEBHOM IIJIAHE

Ha u3yuyenue reometpun otBoautca 2 yaca B Hegento B 10 kimacce u 1 yac B
Hezemo B 11 kiacce, Bcero 3a nBa roja ooyuenus - 102 yqeOHbIX Haca.



COJEPXAHME YYEBHOI'O KYPCA
10 KJIACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHbIE  TIOHATUSA  CcTepeoMeTpuu. Touka, TmpsMmas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCMOMATHYECKOM IOCTPOEHUU CTEPEOMETPUH:
aKCHOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX.

B3anmHOe pacnosiokeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
IapajulesIbHble W CKpEIMBAIOIMECH mpsMble. [lapaninenbHOCTh NPSIMBIX H
IJIOCKOCTEW B MPOCTPAHCTBE: MApaJUIENbHBIE TMpPsSMbIE B IPOCTPAHCTBE;
MapajuieNIbHOCTh TPEX MPSAMBIX; MApPaJUIEIbHOCTh NPSAMON M IJIOCKOCTU. YTJBI C
COHAIPABJIEHHBIMU CTOPOHAMH; YIrOJ MEXJIy TMPSIMBIMH B HOPOCTPAHCTBE.
[TapaiuienbHOCTH IJIOCKOCTEM: napayieabHbIC IJIOCKOCTH; CBOKMCTBA
napajyieNbHbIX IUIocKocTed. [lpocreiimme mpocTpaHCTBEHHbIE (UTYpPHl  Ha
IJIOCKOCTHU: TE€Tpa’ip, KyO, mapaienenune; moCTPOSHUE CeYeHU .

[leprieHIUKYJISPHOCTD MPSAMON U IUIOCKOCTH: NEPHEHANKYISPHBIE NPSIMbIE B
IIPOCTPAHCTBE, MNPSIMBIE MAPAJUIENbHBIE W NEPHNEHAUKYISAPHBIE K IUIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH TPSAMOM W TUJIOCKOCTH, TE€OpeMa O MpPSIMOHU
MEPHEHIUKYJAPHON IUIOCKOCTH. YTIIbl B MPOCTPAHCTBE: YroJd MEXIY NPSMON H
IUIOCKOCTBIO;  ABYIPAHHBIM  YroJ, JIMHEMHBIA YroJ JBYTPAHHOIO  yIJia.
[lepnieHAUKYJISIp ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU 10 IJIOCKOCTH, PACCTOSHHUE
OT TOpsIMOM 1O  IUIOCKOCTH,  MOpoeKuuss  (purypsl Ha  TJIOCKOCTb.
[lepneHAUKYJISIPHOCTh  TUIOCKOCTEM: MNPU3HAK  NEPHECHAMKYISPHOCTH  JBYX
IockocTer. TeopemMa 0 TpEX NEPIEHIUKYISAPAX.

MHoOrorpaHHuKH

[ToHsiITHE MHOTOTPAaHHHMKA, OCHOBHBIE 3JIEMEHTHI MHOTOI'PAHHUKA, BBIMYKJIbIE
Y HEBBIMYKJIbIE MHOTOTPAHHUKH; pa3BEPTKA MHOTOrpaHHuKa. [Ipru3mMa: N-yronpHas
MpU3Ma; rpaHu U OCHOBAHUS MPU3MBI; MpsAMasi U HAKJIOHHAS MPU3MbI; OOKOBasi U
IOJIHAs IIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, IPSAMOYTOJIbHBIN
napajienenunen U ero cBoicrea. [lupamupaa: N-yronpHas nupamuaa, rpaHd U
OCHOBaHUE MUPaMUJIbl; OOKOBAs U MOJHAs TIOBEPXHOCTh MUPAMU/JIbI; IPABUIIbHAS U
yCceu€HHasg MNUpaMujia. OIJEMEHTbl TpU3Mbl W nHupamuabl. [lpaBuibHbIE
MHOTOTPAHHUKU: MOHATHE MPABUIBHOTO MHOTOTPAHHUKA; MPaBWIIbHAS MpU3Ma U
NpaBWIbHAS TNUpaMUJIa; MpPaBWIbHASA TPEYTrojbHAs NUpaMula W MPaBUIbHbBIN
teTpadp; KyO. I[lpencraBieHue o TpaBUIBHBIX MHOTOTPAHHHMKAX: OKTadIp,
noaekadap u ukocadap. CedeHust npu3Mbl U TUPAMUIBI.

CuMMeTpusi B MPOCTPAHCTBE: CUMMETPUSI OTHOCUTEIBHO TOYKH, MNPSIMOIA,
IUIOCKOCTU.  DJEMEHThl CUMMETPUM B NUpaMuJax, Mapajulesenunenax,
MPaBWIbHBIX MHOTOTPAHHUKAX.



Brruucnenne 971eMEHTOB MHOTOTPAHHHKOB: péOpa, JuUaroHaiad, YIJIbl.
[Inomanes OOKOBOW MOBEPXHOCTM M TOJHOM IMOBEPXHOCTH MPSMOM NPU3MBIL,
IJIOMAAh OCHOBAaHWUW, TeopeMa O OOKOBOM TIOBEPXHOCTH TMPSMON TPU3MBI.
[Tnomans OOKOBOM TMMOBEPXHOCTH M TMOBEPXHOCTH MPABUIBHOM NUpPaMUIBbI,
TeopeMa O Iulomanu yceuéHHoW mnupamuabl. Ilonarne 00 o00bEmMe. OOBEM
MMAPAMU/IbI, TPU3MBI.

[logoOuble Tena B mpocTtpaHcTBe. COOTHOILICHHS MEXAY IUIOMIAISIMU
MOBEPXHOCTEHN, 00BEMaMU TIOJI0OHBIX TEll.

11 KIIACC

Tesia Bpalenus

[Hunuuapuyeckas MMOBEPXHOCT, oOpasytoiue UUIMHAPUYECKON
MOBEPXHOCTH, OCh IUJIUHIPUYECKON TMOBEPXHOCTH. I[lunuHAp: OCHOBaHHUS W
OOKOBasi TMOBEPXHOCTh, OOpa3zywIlass U OCh; IUIOIAAb OOKOBOM U TOJHOU
MOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3ylolue KOHUYECKOW MOBEPXHOCTU, OCh U
BEpIIMHA KOHUYECKO moBepxHocTU. KOHyC: OCHOBaHME U BEpILIMHA, 00pa3yroas
U OCb, IUIOAAh OOKOBOM M TIOJHOW TOBEPXHOCTH. YCEUYEHHBIM KOHYC:
oOpasylolue 1 BbICOTa; OCHOBaHMS M OOKOBasl IOBEPXHOCTb.

Cdepa u map: ueHrtp, paamyc, ITuaMeTp; IUIOHIAAb MOBEPXHOCTH CQEPHI.
B3auMHoe pacrnionoxenue cepsl U IIIOCKOCTH; KacaTellbHas IJIOCKOCTh K cdepe;
MJI011a/1b CEephI.

N300pakeHne Ten BpallleHus Ha MI0CKOCTH. Pa3BEépTka LMIMHApa U KOHYcA.

KoMmOuHnanuu Tenm BpamieHus W MHOTOTPAHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJO cdepbl; cdepa, BIUCAHHAS B MHOTOTPAHHHUK, WJIM TEJO
BpallCHUS.

[Tonsatue 00 06bEMe. OcHOBHBIE CBOMCTBA 00BEMOB Teil. Teopema 00 00bEME
IPsIMOYTOJIBHOTO Mapajulesienunena v ciueactBus u3 He€. OO0bEM UHuUIuHApA,
koHyca. O0BEM 11apa U miomaasb chephl.

[Tomo6ubie Tenma B mpocTtpaHcTBe. COOTHOIICHHUS MEXIY IUIOMIAIIMU
MOBEPXHOCTEHN, 00BEMaMU NTOT0OHBIX TEJL.

Ceuennss mwidHapa (MapajyielbHO W MEPHEHAUKYISPHO OCH), CEUEHUS
KOHyca (mapaJuleIbHOE OCHOBAHHUIO W MPOXOJSINEe YEpe3 BEPUIMHY), CEUEHUS
nrapa.

BeKkTOopbl U KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha MmI0cKoCTH U B TpocTpaHCcTBe. CII0KEHHE U BHIYUTAHHE BEKT OPOB.
YMHOXKEHHE BEKTOpa Ha 4Kciio. Pa3noxkeHrne BeKTopa no TpEM HEKOMILIAHAPHBIM
BekTopaM. [IpaBuno mapamnenenunena. Pemenue 3amad, CBSI3aHHBIX €
IIPUMEHECHUEM I[IpaBWJ JEUCTBUM C Bekrtopamu. lIpsmoyronwpHas cucrema



KoopauHAaT B mpocrpaHcTBe. Koopauuatel Bektopa. IIpocreimme 3amaun B
KOOpAMHATaX. YTOJd MEXIy BekTopamu. CKalgpHOE MNPOU3BEACHUE BEKTOPOB.
Brruncnenre yrioB Mexay NpSAMbIMU U IJIOCKOCTSMH. KOOpAMHATHO -BEKTOPHBIN
METOJ TP PELICHUH T'€OMETPUUYECKHUX 3aad.



IIVIAHUPYEMBIE PE3YJIBTATHBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pE3yNbTaThl OCBOCHHUS MPOTPAMMBI  y4e€OHOTO TMpeaMeTa
«MareMaTuka» XapakTepU3yITC:

I'pa:xknanckoe BocnnuTaHue:

c(hOpMHUPOBAHHOCTHIO TPAKITAHCKON MO3UIIUU 00YyUAIOLIErocs KaKk akTUBHOTO
U OTBETCTBEHHOI'O WIEHA POCCHUICKOrO OOIIeCTBa, MPEACTABICHUEM O
MaTeMaTUYECKUX OCHOBaX (PYHKIMOHUPOBAHUS PAa3IMYHBIX CTPYKTYp, SBJICHUH,
NpoLEeayp TpaxIaHCKOro oOmecTBa (BBIOOPBI, OMPOCHI W TIp.), YMEHUEM
B3aMMOJICHCTBOBaTh C COLIMAJIBHBIMU HMHCTUTYTAMH B COOTBETCTBUU C HX
GYHKIUSMY 1 HA3HAYCHHUEM.

Ilarpuornyeckoe BOCIUTAHKE:

c(hOpPMUPOBAHHOCTHIO POCCUICKON IPakIaHCKON MJACHTUYHOCTH, YBAKCHUS K
MPOIIIOMY Y HACTOSILIEMY POCCHUICKON MaTEMAaTHUKHU, IEHHOCTHBIM OTHOLIEHUEM K
JOCTUKEHUSAM POCCUICKHX MAaTEMATHKOB U POCCUICKOW MAaTEMAaTHYECKOM IIKOJIbI,
K HCIOJIb30BAaHUIO ATUX JIOCTKEHHN B APYrUX HayKax, TEXHOJOTHSX, cdepax
SKOHOMUKH.

JAyX0OBHO-HPAaBCTBEHHOI'0 BOCIIUTAHUS

OCO3HaHUEM JIYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapo/a;
chOpMHUPOBAHHOCTBIO  HPABCTBEHHOTO  CO3HAHWS, JTHYECKOTO  IOBEICHUS,
CBSI3AaHHOTO C MPAKTUYECKUM MPUMEHECHUEM JIOCTHKEHUN HAYKHU U IS TEIBHOCTHIO
y4€HOI0; OCO3HAHUEM JIMYHOIO BKJIa/1a B IOCTPOECHUE YCTOMYMBOrO OyAYyLIETO.

JcTeTHYeCcKoe BOCIIMTAHUE:

ACTETUYECKUM OTHOUICHHUEM K MHUPY, BKIIOYAs 3CTETUKY MaTEMaTUYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3ajady, peLIeHnH, paccyXIEHUN;
BOCHPUUMYHUBOCTHIO K MATEMAaTUYECKAM aCIIeKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA.

Pdu3nyeckoe BOCIUTAHUE:

c(hOPMHUPOBAHHOCTHIO YMEHHS TMPUMEHSATh MAaTeMaTHYeCKHUE 3HAHHUS B
UHTepecax 37J0pOBOro U 0e30macHoro oopasa KU3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ MUTaHKE, COATAHCUPOBAHHBIA PEXUM 3aHITHUI U

OTHbIXa, peryJspHas busnueckas aKTUBHOCTb); bu3rueckoro
COBEPILIEHCTBOBAHNUA, npu 3AHATHUAX CHOPTUBHO-03/I0POBHUTEILHON
JEeATEIbHOCTBIO.

Tpynosoe Bocnnuranue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM LIEHHOCTH TPYIOJIOOHS; MHTEPECOM K
pasauuHbiM  chepaM  MPO(ECCHOHABHOM  JCATEILHOCTH, CBS3aHHBIM  C
MaTEMaTUKOW M ¢ IPHIIOKCHUSIMH, YMCHHUEM COBEpIIaTh OCO3HAHHBIA BBIOOD
Oynymiedi mpodeccun W pealn30BbIBATH COOCTBEHHBIC KU3HCHHBIC IUIAHBL



TOTOBHOCTBIO M  CIOCOOHOCTBIO K  MAaTeMaTHYeCcKOMy OOpa3OBaHUIO H
caMO00Opa30BaHUI0 Ha MPOTSHKEHUM BCEH JKU3HU; TOTOBHOCTBIO K AKTHBHOMY
YYaCTHIO B PEILICHUH MTPAKTUYECKUX 3a]1a4 MAaTEMaTHUYE€CKOW HAIPaBIEHHOCTH.

JKOJIOTHYECKOe BOCIIMTAHHUE:

Cc(OPMUPOBAHHOCTBIO 3KOJIOIMYECKON KYyJIbTYphbl, MOHUMAHUEM BIIUSHUSA
COLIMATIbHO-D)KOHOMUYECKUX IPOLIECCOB HA COCTOSIHUE NMPUPOAHOW M COLUAIBHOU
Cpelbl, OCO3HaHMEM TJO00ANbHOrO  XapakTepa SKOJIOTHMUECKHUX MpodseM;
OpUEHTalMel Ha NPUMEHEHHE MAaTeMaTU4YeCKMX 3HAHMWW U PELICHMs 3a7ad B
o0nacTh OKpy’Karolled cpenapl, IJaHUPOBAaHUS IIOCTYIKOB M OLIGHKH UX
BO3MOXHBIX ITOCJIEICTBUMN JUIsI OKPY>KAIOLIEH CPEbI.

LleHHOCTH HAYYHOI'0 IO3HAHMA:

c(hOpPMUPOBAHHOCTBIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUA HAayKd U  OOIIECTBEHHOM MPAaKTUKH, [OHUMaHUEM
MaTeMaTHUYeCKOl Hayku Kak c(epbl UYelIOBEYECKOM NeATENbHOCTH, 3TAloB €&
pa3BUTHSL M 3HAYMMOCTH JUJISl PAa3BUTUSA LMBWIM3ALMHU; OBJAJECHUEM SA3BIKOM
MaT€MaTUKU M MaTEeMaTUYECKON KyJIbTYpOll Kak CpEJICTBOM IO3HAHUSA MHpA;
TOTOBHOCTBIO OCYIIECTBISATh MPOEKTHYIO M MCCIENOBATENBCKYIO IEATEIBHOCTh
VHIUBUIYAJIBHO U B TPYyIIIE.

METANPEIMETHBIE PE3YJIbTATbDI

MeramnpeaMeTHbIe Pe3yJbTaThl OCBOCHHUS MPOrpamMMbl Yy4eOHOTO MpeIMeTa
«Marematuka XapaKTepU3yIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
HO3HAGAMETIbHBIMU  OCUCBUAMU,  YVHUBEPCAIbHbIMU — KOMMYHUKAMUBHBIMU
Oelcmeusamu, YHUBEPCANbHbIMU PecyIAMUEHbIMU OeUCTNEUIMU.

1)  Vuueepcanvmvie  nosnaeamenwvuvie — Oelicmsus, — obecneuusaom
Gdopmuposarue 0a3068vlX KOSHUMUBHBIX NPOYECco8 o0byuarouuxcs (oceoenue
Memoo08  NO3HAHUSL  OKPYICAlowe20  Mupa,  NpuUMeHeHue  JI02UHecKUx,
UCCIe008amenbCKux onepayuli, yMmeHul pabomamsos ¢ uH@opmayuet) .

ba3oBble J1ornyeckue aAeicTBu:

e BBIABIISATH U XapaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKU MATEMATHYECKUX
00BEKTOB, TOHATUN, OTHOIICHUH MEXAy MOHATUSAMU; (BopMyInpoBaTh
oTpeNielICHUS]  TOHATHH; YCTAHABIMBAaTh CYIIECTBEHHBIH  IPU3HAK
KJaccu(uKaIuy, OCHOBaHUSA i1 OOOOIICHHS W CPaBHEHUS, KPUTECPUU
IIPOBOJIUMOTO aHAJIH3A;

e BOCIpPUHUMATH, (HOPMYIUPOBATH M  TPEOOPA3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CIWHWYHBIC, YacTHBIC M O0OIIue;
YCIIOBHEIE;

e BBIBIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3M |
npotuBopeursi B (aKTax, JaHHBIX, HAOMIONEHUSIX W YTBEPKICHUSX;



npemyiaraTh ~ KPUTEpPUH  JJI8  BBISABICHUS  3aKOHOMEPHOCTEH U
IIPOTUBOPEYHNIA;

e JeJaTh BBIBOABI C WCIOJIB30BAaHUEM 3aKOHOB JIOTUKH, JCIYKTUBHBIX WU
WHIYKTUBHBIX YMO3AKITIOUCHNUN, YMO3aKIIOUEHHUH 110 aHAJIOTHH;

e TIPOBOJWTH CaMOCTOSITEITEHO J0Ka3aTebCTBA MaTeMaTHYECKUX
YTBEPKICHUU (MIPSMBIE U OT MPOTUBHOTO), BEICTPAWBATh apTyMEHTAITHIO,
NPUBOJUTH TPUMEPHl W KOHTPIPHUMEPHI; OOOCHOBHIBATH COOCTBEHHBIE
CYXKICHHSI U BHIBOJIBI,

e BBIOMpATH CcHocoO pelieHus y4eOHOW 3amauu (CpaBHUBATh HECKOJIBKO
BApHAHTOB pEIICHHs, BBHIOMPATh HamOoJiee TMOAXOAAIUN C Y4IETOM
CaMOCTOSITEIIEHO BBIJICTICHHBIX KPUTEPHUER).

Ba3oBble uccienoBaTelbcKue 1eiicTBUSL:

e HCIOJB30BaTh BOIPOCHI KaK HMCCIENOBATEIILCKUI WHCTPYMEHT MO3HAHWS,
(GopMyITUPOBAaTh BOIPOCH], (PUKCUPYIONINE TPOTHBOPEUHE, MPOodIeMy,
yCTaHAaBIMBAaTh HCKOMOE MW  JaHHOe, (OPMHpPOBATH  THIOTE3Y,
apTyMEHTUPOBATH CBOIO TMO3UIINIO, MHEHUE;

e TPOBOJUTH CaMOCTOSATEITLHO CIUTAaHWPOBAHHBIN AKCIIEPUMEHT,
UCCIICJIOBAaHUE 110 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYECKOTO
00beKTa, SBJICHHS, TMPOIECCA, BBISABICHUIO 3aBUCUMOCTEH MEXKIy
00BeKTaMHU, SIBJICHHUSIMH, TIPOIIECCaAMU;

e CaMOCTOSITENILHO (POPMYITUPOBATH 00OOIIEHHUS U BBIBOJIBI 1O Pe3yjibTaTaM
MPOBENEHHOTO HAOJIOJCHUS, UCCIIEIOBAHUS, OIEHUBATH JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJAOB M O0O0OIICHUIA;

e TMPOTHO3UPOBATH BO3MOXXHOE PAa3BUTHE NPOIECCa, a TAKXKE BBIJIBUTATH
TIPETOI0KEHHUS O €T0 Pa3BUTHU B HOBBIX YCIIOBHUSAX.

Pa6ora ¢ undpopmaunmeii:

e BBIABJIATH JeunnThl MHPOpPMAIMH, TaHHBIX, HEOOXOIUMBIX IJII OTBETA
Ha BOMPOC U /IS PEIICHUS 3a1a4u;

e BBIOMpaTh WH(OpPMAIMIO W3  HCTOYHUKOB  PA3JMYHBIX  THIIOB,
aHAM3UPOBATh, CUCTEMATU3UPOBATh U WHTEPIPETUPOBATH WHPOPMAIIHIO
Pa3IMYHBIX BUIOB M OPM MPEACTABICHUS;

e CTPYKTYpUPOBaTh MH(POPMAIIHIO, MPEJCTABIATH €€ B Pa3IMUHbIX (PopMmax,
WJUTIOCTPUPOBATH TpadUuecKy;

e OIICHUBATH HaA&KHOCTD uHbOpMaIuu 1o CaMOCTOSTEIILHO
c(hOopMYTUPOBAHHBIM KPUTEPHSIM.

2)  Vuusepcanomvie KOMMYHUKamueHble  Oelicmeus, obecneuusarom

CcPOPMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUAIOUUXCHL.

OOwmenue:



BOCIPUHUMATh U  (OPMYJIUPOBATH CYXKACHHUSA B COOTBETCTBHH C
YCIIOBHUSIMH U LIEJSIMA OOILEHHUS; SICHO, TOYHO, TPAMOTHO BBIPa’KaTh CBOIO
TOYKY 3PEHHS B YCTHBIX M NMHUCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO
X0y peleHus 3a7a4u, KOMMEHTUPOBATh MOIYYEHHbIN pe3ylbTar;

B X0JI€ OOCYKIEHMs 3a1aBaTh BOIIPOCHI 110 CYLIECTBY 00CYK/1aeMOil TEMBI,
npo0JIeMBbl, perIaeMon 3aJja4uM, BbICKa3bIBaTh UJIEU, HALIEJIEHHBIE HA TIOMCK
pELICHMs]; COINOCTAaBIATh CBOM CYXIEHUS C CYXICHUSAMH JAPYTHX
YYaCTHUKOB JAMAJIOra, OOHapyKMBaTh pa3iMuue M CXOJCTBO IMO3ULUH; B
KOpPEKTHOU popme popMynrpoBaTh pa3HOIIACHS, CBOU BO3PAKEHUS;
OPEICTaBIATh  PE3yJbTaThl  pEIIEHUs  3aJaud,  HKCIEPHUMEHTA,
UCCJIEIOBAHUS,  NPOEKTa;  CaMOCTOATEIbHO  BbIOMpaTh  (opmar
BBICTYILJICHUS C YYETOM 3a]1a4 MPE3EHTALMN U OCOOCHHOCTEN ayIUTOPHUH.

CoTpyaHuyvecTBo:

3)

NMOHMMAaTh W  WCIOJB30BaTh  MPEUMYIIECTBA  KOMaHTHOW |
WHINBUYJTbHON paOOTHI IPU PEIICHNN YIeOHBIX 3a1a4; MPUHUMATH 11EJTh
COBMECTHOM JEATENBHOCTH, TIUIAHUPOBATh OPTraHU3AIMI0 COBMECTHOU
paboThl, pactpenesTh BUABI padoT, JOrOBapUBATHCS, 00CYXKAATh MPOLIECC
U pe3ynbTar paboThl; 00001IaTh MHEHHUS HECKOJIBKHX JTFO/ICH;
y4acTBOBaTh B TPyNMOBBIX (hopmax paboThl (00CYyx aeHUSI, 0OMEH MHEHUM,
«MO3TOBBIE IITYPMBD» W WHBIC); BBIIOJHITH CBOK YacTh pabOTHl M
KOOPJIMHUPOBATh CBOW JEHCTBUS C JAPYTHMH YJICHAMH KOMAaHJbI;
OIICHUBATh KAa4€CTBO CBOETO BKJAJa B OOUIUH MPOIYKT MO KPUTEPHUSM,
c(hopMyTUPOBAHHBIM YYaCTHUKAMHU B3aMMOICHCTBHSI.

Yuusepcanonvie  pezynamuenvie  Oeiicmeus, obecneuusaiom

G opmuposarue cMbICIO8bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOB TUYHOCMU.
Camoopranusanus:

COCTABJISITH IJIaH, AITOPUTM PEIICHUS 3a]]a4H, BEIOUPATh CIIOCOO pelieHus
C y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PELICHUI C YYETOM HOBOM
uH(popMaIuu.

CaMOKOHTPOJIb:

BJIaJIETh HAaBBIKAMHU I[IO3HABATEJIbHOM pediieKCMu Kak OCO3HaHMS
COBEPIIAEMBIX JICMCTBUH M MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB;
BIIQJIETh CIOCOOAMHM  CaMONPOBEPKH, CAMOKOHTPOJISA mpolecca |
pe3yJibTaTa pelIeHUs] MAaTEMAaTHYECKOW 3a/1a4H;

NPEIBUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh MpPHU PEIICHUU
3a7a4M, BHOCHUTb KOPPEKTHBBI B JEATECIBHOCTH Ha OCHOBE HOBBIX
00CTOSITENIBCTB, JAaHHBIX, HAMJICHHBIX OITMOOK, BBISIBIICHHBIX TPYIHOCTEH;



e OIICHUBATh COOTBETCTBHE pe3y/ibTaTa LEId U YCIOBUSAM, OOBSICHATH
IIPUYUHBI TOCTVIKEHUSI WA HEIOCTMIKEHHUs pPEe3yJbTaTOB NEATEIIBHOCTH,
HAXOJMTh OIUOKY, TaBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

IHNPEAMETHBIE PE3YJIBTATBI
10 KIIACC

OmnepupoBaTh MOHIATUAMU: TOUKA, IPsIMasi, MIOCKOCTb.

[IpuMeHsATh aKCMOMBI CTEPEOMETPUU M CIIEJCTBUS M3 HUX MPHU pPEIICHUU
reOMETPUYECKUX 3a/au.

OmnepupoBaTh MOHATHAMH: NAPAJUIETFHOCTD U MEPIECHAUKYIISIPHOCTh TPSIMbBIX
Y TIJIOCKOCTEN.

KnaccuduuupoBaTb B3aMHOE pacIOJIOKEHUE MPSMBIX U IUIOCKOCTEH B
MIPOCTPAHCTBE.

OnepupoBaTh MOHSATUSMHU: JIBYTPAHHBIA YTroJI, TPaHH JIBYIPAHHOIO YTJIa,
peOpo IBYrpaHHOTO yria; JIMHEHWHBIA yTroJ ABYTPAaHHOTO yria; TpagycHas Mmepa
JIBYTPAHHOTO YTJIa.

OnepupoBaTh TOHATHUSMHU: MHOTOTPAHHUK, BBINYKJIBIA W  HEBBITYKJIIBIH
MHOTOTPaHHHUK, 3JIEMEHThl MHOTOI'PaHHUKA, IPABUIIbHBI MHOTOTPaHHHUK.

Pacrio3naBaTh OCHOBHBIE BHJbI MHOTOTPAaHHHKOB (NMUpaMUIa; MPU3MA,
IPSIMOYTOJIbHBIN MapajiiesienuIe]l, Kyo).

KnaccudumupoBaTh ~ MHOTOTPaHHUKH,  BBIOMpas  OCHOBAaHUSA IS
Kkiaccuukanuy  (BBIMYKJIbIE U HEBBITYKJIblE MHOTOTPAaHHUKHU; TMPABHIIbHbBIE
MHOTOTPaHHUKH; NMPSMBIE U HAKJIOHHBIE IPU3MBI, IapAJUICTICIUIE IbI).

OmneprpoBaTh MOHITUAMHU: CEKYIIasl MJIOCKOCTh, CEUEHUE MHOTOTPaHHUKOB.

OOBSICHATH NPUHLMIIBI TOCTPOEHUSI CEYEHU, UCTIOIb3YSI METOJI CIE/I0B.

CTpouTh ceyeHHs] MHOTOTPAaHHMKOB METOJOM  CJIEAOB, BBINOJIHATH
(BBIHOCHBIE) IUIOCKHE YEPTEXKH M3 PHUCYHKOB MPOCTHIX OOBEMHBIX (UTYP: BHI
CBEpXY, COOKY, CHU3Y.

Permats 3a1aun Ha HaXOXJACHUE TECOMETPHUUECKUX BEITMYMH MO o0pa3iam Win
ITOPUTMaM, TPUMEHsS HM3BECTHBIC AHATUTUYECKHE METOJBl MPH PEIICHUU
CTaHJAPTHBIX MaTeMaTHYECKHUX 3a]a4 Ha BBHIYMCIICHHE PACCTOSHUN MEXIY ABYMS
TOYKAMHM, OT TOYKM JIO MpsIMOW, OT TOYKH [JI0 IUIOCKOCTH, MEXKIY
CKPEIINBAIOIIUMUCS TPSIMBIMH.

Pemate 3a1aun Ha HaXOXJACHUE TEOMETPUUECKUX BEITMYMH MO oOpa3iam Win
aITOpUTMaM, TPUMEHsS HM3BECTHBIC AHATMTUYECKHE METOJbl TPU PEIICHUU
CTaHJApPTHBIX MaTeMaTHYeCKUX 3ajad Ha BBIUMCICHHE VYIJOB  MEXIY
CKPEILMBAIOIMMUCS TPSAMBIMH, MEXIY MpsIMOA U IUIOCKOCTBIO, MEXIY
IUTOCKOCTSIMH, IBYTPaHHBIX YTJIOB.



Boruncnsate 00bEMBI M IJIOMIAAA TOBEPXHOCTEH MHOTOIPAaHHUKOB (TIpU3Ma,
nupaMyja) ¢ TNOpuMeHEeHHeM (OpMyl; BBIYUCIATH COOTHOLICHHS MEXIY
IUIOMIAIIMU TTOBEPXHOCTEH, 00bEMaMu TOJOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh MOHATHAMHM: CUMMETPUS B IIPOCTPAHCTBE; LEHTP, OCb U
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U INIOCKOCTh CUMMETPUH (PUTYPBI.

W3Bnekatb, mpeoOpa3oBbIBATh W HHTEPIPETHPOBATH HH(POPMALHIO O
IPOCTPAHCTBEHHBIX F€OMETPUUECKUX (pUrypax, mpeAcTaBICHHYIO Ha 4YepTexax H
PUCYHKaX.

[TpumeHATh reomeTpuueckue (akThl A PEIICHUS CTEPEOMETPUUYECKUX
3aJ1a4, MPEANOoararoliuX HECKOJIBKO IaroB PEIEHUs, €CIIU YCIOBUS IPUMEHEHUS
3aJjaHbl B IBHOU (opMme.

[IppuMeHATH  MpOCTEHINNE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPH PEILIEHUN CTEPEOMETPUUECKUX 3a1a4.

[IpuBOAUTH IIPUMEPBI MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEM B IPUPOAE U
JKW3HU, PACTIO3HABATh NIPOSIBJIEHUE 3aKOHOB T'€OMETPUU B UCKYCCTBE.

[IppMEHATh IONMYYEHHBIC 3HAHMS HA IPAKTUKE: aHAJIU3UPOBATH PEAbHBIC
CUTyallud W NPUMEHATh HM3YyYECHHBIE IIOHATUS B IIPOLIECCE IOMCKA PENICHUS
MaTeMaTH4ecKu C(GOPMYJIMPOBAHHON MpoOJIeMBbl, MOJECIUPOBATh pealibHbIC
CUTyallud Ha s3bIKE TI€OMETPUM, HCCIEI0BAaTh IIOCTPOCHHBIE MOJECIU C
UCIIOJIb30BAaHUEM T€OMETPUUECKUX MOHITHI M TEOPEM, almapara aireopsl; perarhb
IIPAKTUYECKUE 33141, CBA3aHHBIE C HAXOXKJAECHUEM I'€OMETPUYECKUX BEIMYHH.

11 KIIACC

OnepupoBaTh MOHATUAMH: UIMHAPUYECKAS TOBEPXHOCTh, OOpa3yrouue
MWIMHAPUYECKON  TOBEPXHOCTH;  IWJIWMHAP,  KOHUYECKass  IOBEPXHOCTD,
oOpa3yronue KOHHIECKOH TTOBEPXHOCTH, KOHYC; ChepruiecKas TOBEPXHOCTb.

Pacno3naBathk Tena BpamieHus (HUIUHIpP, KOHYC, cepa u map).

OOBACHITH CLIOCOOBI MOJIYYEHUS TEJT BpALICHHUS.

KnaccudunmpoBats B3auMHOE pacrosioxeHue chepbl U MI0CKOCTH.

OnepupoBaTh MOHATUSMU: IAPOBOM CETMEHT, OCHOBAHHE CETMEHTA, BHICOTA
CErMEHTAa; IIapOBOM CJIOM, OCHOBaHUE IIAPOBOTO CJIOSI, BHICOTA IIAPOBOIO CIIOS;
LIapOBOM CEKTOP.

Boruucnsate  00BEMBI M TIIOMIATUM  TIOBEPXHOCTEM  TeN  BpallleHWs,
T€OMETPUYECKUX TeJl C TPUMEHEHUEM (hOPMYII.

OnepupoBaTh TOHSATUSMU: MHOTOTPAHHHMK, BHHCAaHHBIA B chepy
ONMMCAaHHBIA OKOJIO cdepbl; cdepa, BNUCAHHAS B MHOTOTPAHHHWK WJIH TEJO
BpaIcHUS.

BbraucisaTe COOTHOMICHHST MEXIY IUIOMIAASMU MOBEPXHOCTEH M 00BEMaMu
OA0OHBIX TEJL.



N300paxkath wu3ydaemble (UTYpBl OT PYKH U C MPUMEHEHHEM TPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BrIinosHATH (BBIHOCHBIE) MJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
buryp: BuJ CBEpXy, COOKY, CHU3Y; CTPOUTH CEUCHUS TEJ BPAIICHHUS.

N3Biekath, HWHTEPNPETUPOBATH W NpeoOpa3oBbIBaTh HHGOPMAIIUIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (DUTypax, MPEACTABICHHYIO Ha YEPTEkKaX H
PUCYHKaX.

OnepupoBaTh MOHITHEM BEKTOP B IIPOCTPAHCTRBE.

BpInmonHATh [EUCTBUSL CIOKEHUSI BEKTOPOB, BBIYUTAHUSI BEKTOPOB U
YMHOEHHUS BEKTOpa Ha YUCJI0, OOBSICHATh, KAKUMHU CBOMCTBAMHU OHU 00JIa/1at0T.

[IpuMeEHATH TPaBUIIO MapAILICIICUIIEIA.

OnepupoBaTh NOHATUSIMU: JIEKAPTOBBI KOOPAUHATHI B IIPOCTPAHCTBE, BEKTOD,
MOJIyJIb BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPJMUHATHI BEKTOpPA, YTOJd MEXKIY
BEKTOpPaMHM, CKaJISIpHOE MPOM3BEICHNUE BEKTOPOB, KOJJIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBI.

Haxoauts cyMMy BEKTOPOB M MPOU3BEAECHUE BEKTOPA HA YUCIIO, YTOJI MEXY
BEKTOPaMH, CKAISIPHOE TMPOU3BEACHUE, PACKIAAbIBATh BEKTOp IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3agaBaTh INIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPAUHAT.

[IpuMensaTy reoMeTpuueckue (QakTbl IS PEHICHUS CTEPEOMETPUUYECKUX
3a7a4, MPEANoJararouMx HECKOJIBKO IIaroB PEIICHUs, €CIU YCIOBHUS NPUMEHEHUS
3a/1aHbI B IBHOH (popme.

Pematp nmpocreimme reoMeTpudecKue 3aJayd Ha NPUMEHEHUE BEKTOPHO-
KOOPAMHATHOTO METOA.

Pemare 3agaud Ha JI0Ka3aTeIbCTBO MATEMAaTUYECKUX OTHOIICHUM U
HaXO0XXJICHUE T€OMETPUYECKUX BEJIMYMH MO 00pa3laM WIH alropuTMam, IpUMEHSS
W3BECTHBIE METObI IPU PEIICHUH CTAHAAPTHBIX MATEMAaTUYECKUX 3a]1a4.

[IpumeHATs mpocTeNIMEe NOPOrpaMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI ITPU PEIICHUHU CTEPEOMETPUUECKHUX 3a]1a4.

[IpuBOAUTE TpPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B MPUPOAE U
JKU3HU, PACIIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpyMEHATH MOJIyYCHHBIC 3HAHUS Ha MPAKTUKE: AHAIU3UPOBATH PEAIbHBIC
CUTyallUM W IPUMEHSATh HU3YYEHHBIC MOHATHUS B IIPOLECCE MOUCKA PEIICHUS
MaTteMaTU4ecku ChOPMYJIUPOBAHHOM MPOOJIEMBI, MOACIUPOBATh peajbHBIC
CUTyalluM Ha S3bIKE TE€OMETPUM, MCCIEA0BATh TMOCTPOCHHBIE MOJEIN C
HCIIOJIb30BaHUEM IeOMETPHUUYCCKHX IOHIATHH M TEOpEM, armapara alnreOpsl; pemarh
MIPAKTUYECKUE 3a]1a4, CB3aHHbBIE C HAXOKICHUEM IT'€OMETPUYECKUX BEJIMYKH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposBbie)
Kourpoububie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoThI
pecypcsbl
bubnuoreka [{OK
L Beejeriie B cTepeoMeTpitio 10 https://m.edsoo.ru/1c209e37
5 [IpsiMbie ¥ TJIIOCKOCTH B MPOCTPAHCTBE. 12 1 bubnnoreka [JOK
[TapannenbHOCTh NPSIMBIX U MIIOCKOCTEN https://m.edsoo.ru/1c209e37
3 [lepnieHIUKYISIPHOCTD MPSMBIX U 12 bubnmoreka [JOK
IIJIOCKOCTEN https://m.edsoo.ru/1c209e37
bu6mmoreka [IOK
4 VYTIibl MEXAY NPSIMBIMU U TNIOCKOCTSMHU 10 1 https://m.edso0.ru/1c209e37
bubnunorexa LIOK
° MuororparHiKit 1 1 https://m.edsoo.ru/1c209e37
N bubmuoreka [{OK
0 OOBEMEI MHOrOTPaHHHKOB o 1 https://m.edsoo.ru/1c209e37
7 [ToBTOpEHME: ceueHusl, paCCTOSAHUS U YTJIbI 4 1 bubmorexa [JOK
p ' P a https://m.eds00.ru/1¢209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 5 0



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

11 KIIACC

KosnyecTBO 4acoB JJIeKTPOHHBbIE
HanmeHoBaHMe pa3/iejioB U TeM ungpoBbie
Ne n/m P Konrpoabubie IIpakTuueckue (wipp )
NporpamMMbI Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypcsbl
bubnuorexa [JOK
0
1 BekTopbl 1 KOOpAMHATEI B IPOCTPAHCTBE 10 1 https://m.edsoo.ru/Lc209e37
bu6mmoreka [JOK
2 T 12 0
eI BpALieHi https://m.edso00.ru/1c209e37
.. bubnuotexa [JOK
1 0
3 OOnemer Ten > https://m.edso00.ru/1c209e37
4 [ToBTOpeHue, 06001IEeHNE, 7 1 0 bu6mmoreka [JOK
cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 3 0



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

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoauvecTBo yacoB DJIeKTPOHHbBIE
Ne Hara uugposbie
Tema ypoka Kounrpoabusie IIpakruueckue
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypcbl
OcCHOBHbIE TIOHATHUS CTEPEOMETPHUU:
TOYKa, MpsiMasi, MIOCKOCTb,
npocTtpancto. [IpaBuna
1 1/113?06 1:.)K6HI/I}I Ha pnc Kax: 1 0 bubmorexa HOK
p PHCYH o https://m.edsoo.ru/aecc77cd
M300paKeHUS IIOCKOCTEH,
MapajuieIbHbIX MPSMBIX (OTPE3KOB),
CepeMHBI OTPEe3Ka
[TonsTHs: mepecekaronuecs
2 TJIOCKOCTH, TepeceKarorecs npsmas 1 0 bubmorexa HOK
> 1EP P https://m.eds00.ru/2d8a9c99
1 TUTOCKOCTH
[TonsTHs: mepecekaronuecs
3 MJI0CKOCTH je €CEeKaIoIIUecs mpsMast 1 0 bubmorexa [TOK
> 1EP P https://m.edsoo.ru/db685e73
Y TUIOCKOCTD
3HaKOMCTBO C MHOTOTPaHHUKaMH,

4 n300pakeHre MHOTOTPAaHHUKOB Ha 1 0 bu6nuorexa LIOK
PUCYHKaX, Ha IPOEKIIMOHHBIX https://m.eds00.ru/a63959ed
gepTexax
HauanpHabie cBenenus o kyoe u

5 UpamMuie, X pa3BEPTKU U MOJETIU 1 0 bubmorexa [JOK

P > X pasBep ' https://m.edso00.ru/b30dff38
CeueHnst MHOTOIPaHHUKOB
6 HauanpHabie cBenenus o kyoe u 1 0 but6mmoreka [IOK



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

ApaMuUJIe, UX pa3BEPTKU U MOJIEIIH.
CeueHnst MHOTOIpaHHUKOB

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

TToustue 00 akCHOMATHYECKOM

7 IIOCTPOCHHNU CTCPCOMETPHUU. aKCUOMBI bubnmorexa L[OK
p p pHit: https://m.edsoo.ru/Occ5c4fe
CTEPEOMETPUM U CIEICTBUSA U3 HUX
[TonsTre 06 akcCHOMaTHYECKOM
8 MMOCTPOCHHUH CTEPEOMETPUHN: AKCHOMBI bubmmorexa [JOK
P P pu: https://m.eds00.ru/239c8ch4
CTEPEOMETPUM U CIEICTBUA U3 HUX
[TonsiTre 06 akCHOMaTUYECKOM
9 MMOCTPOCHHUH CTEPEOMETPUN: AKCHOMBI bubmmorexa LOK
P P pHit: https://m.eds00.ru/65c6b106
CTepEOMETPHUU U CIEACTBHS U3 HUX
[TonsiTue 06 akcMOMaTUYECKOM
10 MIOCTPOCHHUH CTEPEOMETPUU: AKCHOMBI brbmmorexa LTOK
p p pHH: https://m.edso00.ru/258fc245
CTEpEOMETPHUH U CIEACTBHS U3 HUX
B3anMHOe pacnionokeHue npsMbIx B
11 IIPOCTPAHCTBE: MEPECEKAr0Iecs, bu6muoreka [IOK
MapaJyIeIbHbIE U CKPEIIMBAIOIINECS https://m.edso00.ru/1a2520f6
psiMbIe
[TapamienpHOCTH IPSIMBIX U
MIJIOCKOCTEH B IPOCTPAHCTRBE:
12 napajuieJIbHbIC MPSIMbIC B bubmorexa [TOK
p p . https://m.edso0.ru/93ad36b3
MIPOCTPAHCTBE; MapaJIENbHOCTh TPEX
MPSAMBIX
[TapamiensHOCTh IPSIMBIX U
13 IIJIOCKOCTEMN B IPOCTPAHCTBE:! bubmmoreka [JOK
[TapamrensHOCTh IPSIMON U https://m.edsoo.ru/ee1d19b9
MJI0CKOCTH
bubmmoreka [JOK
14 VYTIIBI ¢ COHANpPaBIEHHBIMU A

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



https://m.edsoo.ru/3d8ffd32
https://m.edsoo.ru/0cc5c4fe
https://m.edsoo.ru/239c8cb4
https://m.edsoo.ru/65c6b106
https://m.edsoo.ru/258fc245
https://m.edsoo.ru/1a2520f6
https://m.edsoo.ru/93ad36b3
https://m.edsoo.ru/ee1d19b9
https://m.edsoo.ru/9f4071b9

CTOpOHAMHU

15 VYron Mexay npsiMbIMHU B bubnuoreka [JOK
MPOCTPAHCTBE https://m.edso0.ru/fe733862
VYron Mexay nNpsMbIMU B bubmmoreka [JOK
16
MPOCTPAHCTBE https://m.edso0.ru/2935a9a0
17 [TapanienbHOCTb MIOCKOCTEH: Bbu6muoteka [JOK
MapajieabHbIE MIJIOCKOCTH https://m.edso0.ru/2e18f255
18 CaoiicTBa napamieiabHbIX MIIOCKOCTEN bubmmorexa LIOK
P https://m.eds00.ru/e504d656
[Ipocreiinmue npocTpaHCTBEHHbBIE
19 (burypHI Ha MIIOCKOCTH: TETPad bubmmorexa LIOK
P  TETPASD, https://m.edsoo.ru/4a28dc02
KyO, mapasuienenumnes
bubnunorexa LIOK
2 IT i
0 OCTPOCHHE CeetHH https://m.edsoo.ru/1d434dof
bu6nmorexa LIOK
21 IT i
OCTPOCHHE CenetHH https://m.edsoo.ru/ec26fe5d
KonTponbhas padbota no teme
99 "[IpsiMble U TUIOCKOCTH B bubmmnoreka HOK
npoctpaHctie. [lapamienbHOCTh https://m.edsoo.ru/9a0a9e56
MPSAMBIX U IJIOCKOCTEMN"
[lepneHMKyISAPHOCTD NPSMOU U
23 HJ'I(I))CKO(;Z”[[I/I'}II'IG l?IeH WK IJ)M HBIC bubmmorexa [JOK
- TIEPHEHIMRY AP https://m.edsoo.ru/b19f6a5d
MpsiMbI€ B IPOCTPAHCTBE
24 IIpsimble napasuienbHbIEe U bubmuoreka [IOK
MEPIEHAUKYISAPHBIE K INIOCKOCTH https://m.edsoo.ru/0ac11c95
[IpsimMble mapanienbHble U bu6muoreka [JOK
25
MEPIIEHAUKYISPHBIE K INIOCKOCTH https://m.edsoo.ru/ba545966
26 [Ipu3Hak nepneHANKYISIPHOCTH bubnuotexa [JOK



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
https://m.edsoo.ru/1d434d0f
https://m.edsoo.ru/ec26fe5d
https://m.edsoo.ru/9a0a9e56
https://m.edsoo.ru/b19f6a5d
https://m.edsoo.ru/0ac11c95
https://m.edsoo.ru/ba545966

IPSIMOM U TNIOCKOCTH

https://m.edsoo.ru/f85bfc46

97 [Ipu3Hak nepneHaANKyIIpHOCTH bubnmnoreka HOK
IPSIMOM U TNIOCKOCTH https://m.eds00.ru/79165d15

78 Teopema o npsmoi bubmmoreka [JOK
MEePIEHANKYISIPHON MIJIOCKOCTH https://m.eds00.ru/635c5087

29 Teopema o npsimoit Bbu6muoteka [JOK
MEPIEHANKYISIPHOMN TIJIOCKOCTH https://m.edso0.ru/bd3745f8

30 Teopema o npsmoii bubnnorexa [JOK
MEPIEHANKYISIPHOMN TIJIOCKOCTH https://m.edsoo.ru/7d18834b
[lepnieHIUKYNSIp ¥ HAKIOHHBIE:

b K

31 paccTosiHue OT TOYKH JI0 MII0CKOCTH, htI;I[()SSJ'I/I;I;T:é:)(])_IrOu 133c477d3
PACCTOSHHUE OT MPAMOM [0 IIIOCKOCTH T '
[eprieHAUKYISAp ¥ HAKIOHHBIE:

32 paccTosiHUEe OT TOYKH JI0 TIIOCKOCTH, Eggﬁ;&fgggﬁ}é 6fefadd
paccTosiHuE OT MPSAMOM 10 TIIOCKOCTH T '
[eprieHAUKYISAp ¥ HAKITOHHBIE:

33 pacCTOSTHUE OT TOYKH JI0 TUIOCKOCTH, E::SSJ'I/I//IET:;(;(])_[rOu/IZSbe 8e3
paccTostHUE OT MPSAMOM 70 TNIOCKOCTH T '
[lepnieHIUKYNSIp U HAKIOHHBIE:

b K

34 paccTostHUuE OT TOYKH JI0 TJIOCKOCTH, h::{?;;;fg;?g 1dbee22be
PAcCTOSIHUE OT NPSAMOM JI0 INIOCKOCTH T '

35 VYTIibl B IPOCTPAHCTBE: YIOJI MEXIY bu6muoreka [IOK
IIPSIMOM U TUIOCKOCTBIO https://m.edsoo.ru/6b61b2b4

36 JIByrpaHHbIN yTOJ, JUHEHHBIA YTOJ bubmuoreka [IOK
JBYTPAHHOI'O yria https://m.edsoo.ru/5faOb3ce

37 JIByrpaHHbIN yroJi, TMHEUHBIN yroi Bu6muotexa [JOK
JIBYTPAHHOTO yTiia https://m.edsoo.ru/c7c777ed

38 [lepneHUKyYISIPHOCTD MJIOCKOCTEH: bubmmoreka [JOK



https://m.edsoo.ru/f85bfc46
https://m.edsoo.ru/79165d15
https://m.edsoo.ru/635c5087
https://m.edsoo.ru/bd3745f8
https://m.edsoo.ru/7d18834b
https://m.edsoo.ru/33c477d3
https://m.edsoo.ru/66fefadd
https://m.edsoo.ru/a5b7b8e3
https://m.edsoo.ru/dbee22bc
https://m.edsoo.ru/6b61b2b4
https://m.edsoo.ru/5fa0b3ce
https://m.edsoo.ru/c7c777ed

MIPU3HAK NEPICHAUKYISIPHOCTH IBYX
IIJIOCKOCTEH

https://m.edsoo.ru/ec3e2da3

[lepneHUKyISIPHOCTD MIJIOCKOCTEM:

bubnmmoreka IIOK

39 fprsHaK H?pHeHHHKyMpHOCTH ABYX https://m.edsoo.ru/ed9e2a8e
TUIOCKOCTEH
[leprnieHIMKYISIPHOCTD MIOCKOCTEH:
40 MIPU3HAK MEPIEeHIUKYISIPHOCTH ABYX bubmmorexa [IOK
. https://m.edsoo.ru/ba75dc57
TUTOCKOCTEH
41 Teopema o Tpéx nepneHAUKYISIPax bubmorexa HOK
https://m.edsoo.ru/e4972cdc
42 Teopema o Tpéx nepneHAUKYISIpax bubmmorexa LIOK
https://m.edsoo.ru/52188a7d
43 Teopema o TpEX MepHeHAUKYISIPAx bubmmorexa [JOK
https://m.eds00.ru/9f246736
KontponbHas padoTa mo TeMam
44 "[lepnieH IUKYISIPHOCTD NMPSAMBIX U bubnuorexa [IOK
mockocTeil" u "Yriasl MeXITy https://m.edsoo.ru/5b971ef3
MPSIMBIMU U TUIOCKOCTSIMU"
[TonsiTHE MHOTOTpAaHHUKA, OCHOBHBIC
3JIEMEHTHI MHOTOTPAaHHUKA,
45 BBIITYKJIbIE U HEBBIITYKJIbIE bubmmorexa LIOK
B https://m.edsoo.ru/2d24e873
MHOTOTPaHHUKU; Pa3BEPTKa
MHOTOTpaHHHUKA
[Tpu3ma: N-yroybHas mpu3Ma; TpaHu 1
46 OCHOBAHMS IPU3MBI; TIpsiMasi 1 bubmmoreka [JOK
HaKJIOHHAs IPU3MBI; OOKOBas U https://m.edsoo.ru/b4ad63ad
TOJIHASI TOBEPXHOCThH MPU3MBI
47 [Tapannenenunen, npsIMOYTOJIbHBIN bubmuotexa [JOK

MapajuiesenuIiel U ero CBOMCTBa

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



https://m.edsoo.ru/ec3e2da3
https://m.edsoo.ru/ed9e2a8e
https://m.edsoo.ru/ba75dc57
https://m.edsoo.ru/e4972cdc
https://m.edsoo.ru/52188a7d
https://m.edsoo.ru/9f246736
https://m.edsoo.ru/5b971ef3
https://m.edsoo.ru/2d24e873
https://m.edsoo.ru/b4ad63ad
https://m.edsoo.ru/8a7be683

48

49

50

[Mupamuia: N-yrojapHas MUpaMuAa,
rpaHy ¥ OCHOBAHUE MHPaMUJIbI;
OOKOBas M MOJTHAS TIOBEPXHOCTD
MUPaMHU/IB; TPABUIIbHAS U yCCUEHHAS
nupamuga

[IpaBuIbHBIE MHOTOTPAHHUKU:
MOHATHUE MPABUILHOTO
MHOTOTpaHHHKa; MPaBUIIbHAS IPU3Ma
Y TIPaBUJIbHAS TUPAMUJIA; TPABUIIbHAS
TpeyroJjibHas MupamMuia u
IIpaBWIbHBIN TETpa’ip; KyO
[IpencraBnenne o NpaBUIBHBIX
MHOTOTPaHHHUKAX: OKTadp,
JOAEKadAp U UKOCAdP.

bu6nunorexa LIOK
https://m.edsoo.ru/fblcd0a5

bubnunoreka [JOK
https://m.edso0.ru/074c8865

bubmmoteka IIOK
https://m.edsoo.ru/a0fdd5bf

51

CumMeTpusi B IPOCTPAHCTBE:
CUMMETpHSI OTHOCUTENILHO TOUKH,
MPSIMOM, TUIOCKOCTH. DJIEMEHTBI
CUMMETpHUU B IUPAMHUJAX,
napajuleJIenuneax, NpaBuiIbHbIX
MHOTOTpaHHUKAX

but6mmoreka [IOK
https://m.edsoo.ru/b9e777d9

52

Brruncienue 31eMeHTOB
MHOTOTPaHHUKOB: p&é0Opa, AMaroHamu,

YTIIbI

but6mmoreka [IOK
https://m.edsoo.ru/6cdbecef

53

[Tnomaas 60KOBOI MOBEPXHOCTH H
MOJTHOM MOBEPXHOCTH MPSAMOU
MIPHU3MBI, IIOMIAh OCHOBAaHHH,
TeopemMa 0 GOKOBO MOBEPXHOCTU
IIPSIMOY IIPU3MBI

but6mmoreka [IOK
https://m.edsoo.ru/37d84157

54

[Tnomane 60KOBOI MOBEPXHOCTH H

but6mmoreka [IOK



https://m.edsoo.ru/fb1cd0a5
https://m.edsoo.ru/074c8865
https://m.edsoo.ru/a0fdd5bf
https://m.edsoo.ru/b9e777d9
https://m.edsoo.ru/6cdbecef
https://m.edsoo.ru/37d84157

IIOBEPXHOCTHU ITPABUIILHOMN

MMpaMH/JIbl, TEOpeMa O TIoLIax
OOKOBOW IMMOBEPXHOCTH YCECUEHHOM

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

A PAMH/TBI
55 KonrponsHas pabora o Teme Bu6muotexa [JOK
"MHororpaHHuku" https://m.edsoo.ru/a95f5c04
N bubnuoreka [{OK
56 Homsrue 00 00nEMe https://m.edsoo.ru/7ad0020b
" bubmuoreka [IOK
> OOném mapamu et https://m.eds00.ru/235171b3
N bubnnorexa [JOK
S8 OOBEM mupamHE! https://m.edsoo.ru/f47dfefd
N bubnuorexa [IOK
59 OOBEM mpavmu b1 https://m.eds00.ru/79¢10312
N bubnuoreka [{OK
60 OOBEM mpamu b1 https://m.edsoo.ru/2faadc3f
N bubmuoreka [{OK
61 OOBEM mpH3MbI https://m.eds00.ru/79853608
N bubmuoreka [{OK
62 OOBEM mpH3MbI https://m.edso0.ru/1e053890
N bubmuorexa [{OK
63 OOBEM mpu3MEI https://m.edsoo.ru/482d3f51
64 KouTponbhas pabota no teme bubmmoreka [JOK
"OO0BEMBI MHOTOTPaHHHUKOB" https://m.eds00.ru/28a6573c
[ToBTOpeHue, 06001IeHNE
65 cUcTeMaTu3aIs 3HaHUH. bubmuorexa [{OK

[Toctpoenue ceueHuii B
MHOTOTpaHHHUKE

https://m.edsoo.ru/098bedad



https://m.edsoo.ru/5603e30b
https://m.edsoo.ru/a95f5c04
https://m.edsoo.ru/7ad0020b
https://m.edsoo.ru/235171b3
https://m.edsoo.ru/f47dfefd
https://m.edsoo.ru/79c10312
https://m.edsoo.ru/2faadc3f
https://m.edsoo.ru/79853608
https://m.edsoo.ru/1e053890
https://m.edsoo.ru/482d3f51
https://m.edsoo.ru/28a6573c
https://m.edsoo.ru/098bedad

[ToBTOpenue, 0600IICHNE
CHCTEMAaTH3aLus 3HAHUI.

66 Brluucnenue paccTosiHU: MEXy 1 bubmmoreka [JOK
JIBYMsI TOUKaMHU, OT TOYKHU JI0 IPSMOH, https://m.edsoo.ru/f7792ba9
OT TOYKH JI0 MJIOCKOCTH, MEXKIY
CKPEIIUBAIOIIUMHUCS TPSIMBIMU
bubnmorexa LIOK
o7 Hrorosas kowTpoIIbHas padota L https://m.edso0.ru/b9146bcO
[ToBTOpEeHHE, 0000IIEHNE
CUCTEeMAaTH3alusl 3HAaHHH.
Brluucnenue yrios: Mexn
68 CKpGHII/IBaIOHIfMI/ICﬂ HpSIMIiMI/I, 1 bubmmorexa [JOK
N https://m.edsoo0.ru/56765e8b
MEXy MPSMOHN U TIIIOCKOCTHIO,
JBYTPAHHBIX YTJIOB, YTIIOB MEXIY
MIJIOCKOCTSIMU
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME



https://m.edsoo.ru/f7792ba9
https://m.edsoo.ru/b9146bc0
https://m.edsoo.ru/56765e8b

11 KIIACC

KosnyecTBO 4acoB DJIeKTPOHHBbIE
Ne Hara uudposbie
Tema ypoka Kourpoabusie IIpakTuueckue
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypcbl
1 BekTop Ha miiockocTH U B 1 0 0 bubnnoreka [JOK
IIPOCTPAHCTBE https://m.edsoo.ru/5caefclb
bubmmoteka IIOK
2 Crno)XxeHHe U BhIUNTAHUE BEKTOPOB 1 0 0
P https://m.edso0.ru/23f4f089
bu6nmmoteka [IOK
3 VMHOKEHHE BEKTOpa Ha YHCIIO 1 0 0
P https://m.edsoo.ru/dee379eb
Paznoxenue Bexkropa 1o tpém
4 HEKOMILJIAaHAPHBIM BEKTOpaM 1 0 0 bubmorexa LOK
P pamt https://m.edsoo.ru/a28fd74e
[IpaBuno napamnenenumnena
Pemenne 3agay, CBI3aHHBIX C
5 MIPUMCHEHHUEM IIPaBUII JCUCTBHI C 1 0 0 bubnmorexa HOK
P p A https://m.edso0.ru/5a827900
BEKTOpaMHU
KoopanHaTHO-BEKTOPHBIN METOJT
6 MIpH PEIICHUH T€OMETPHICCKUX 1 0 0 bubmmorexa TIOK
PP P https://m.edsoo.ru/d3alfe30
3a1a4
[IpsmoyronbHas cuctema
7 KOOPJHMHAT B MPOCTPAHCTRE. 1 0 0 bubmmoreka [JOK
Koopaunatsl Bexktopa. [Ipocreiimue https://m.edso0.ru/48db7058
3a/1a4yd B KOOPJAMHATAX
VYron Mexay BEeKTOpaMmH.
Y P bubnunoreka LIOK
8 CkansipHO€ NTPOM3BEICHUE 1 0 0

BEKTOPOB.

https://m.edsoo.ru/725effc4



https://m.edsoo.ru/5caefc1b
https://m.edsoo.ru/23f4f089
https://m.edsoo.ru/dee379eb
https://m.edsoo.ru/a28fd74e
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Beluncnenue yrios Mexy

bubnunoreka LIOK

9
MPSAMBIMH U TIJIOCKOCTIMH https://m.edsoo.ru/8efbe78e
KonTponbHas padota no teme

10 "BekTopbl 1 KOOPJWHATHI B bubmorexa HOK

P " P https://m.edsoo.ru/77c22fc5
MIPOCTPAHCTBE
Hunuaapuyeckas MOBEPXHOCTb,

11 o0pa3yolne MUIMHIPHIECKOI bubnnorexa [JOK
MOBEPXHOCTH, OCh LIMJIMHAPUYECKON https://m.edsoo0.ru/6054b8c1
MMOBEPXHOCTHU
Hunuaap: ocHoBaHUS U OOKOBas

12 MOBEPXHOCTh, 00pa3yroIas 1 och; bubnnorexa [JOK
Iomans OOKOBOU M IOJHOM https://m.edsoo.ru/188f6216
MMOBEPXHOCTHU
N306paxkeHne numuHApa Ha
mIockocTH. Pa3zBépTka nuianHapa.

13 CeueHuns IMIMHT pa (HJ‘IOCKOCTII:)IO bubmorexa HOK

. P ’ https://m.eds00.ru/016e25eb
napajyuienbHON Uiu
MEPIICHIUKYIISIPHOW OCH IFJTHHAPA).
Konunyeckas mOBepXHOCT,

14 o0pa3yroIire KOHUIeCKOn bubmmoreka [JOK
IIOBEPXHOCTH, OCh U BEPILIUHA https://m.edsoo.ru/c94ba09b
KOHUYECKOW MOBEPXHOCTH
Konyc: ocHOBaHME U BEpILNHA,

15 o0pa3ymolas 1 0Ch; MJIOIAb bubmorexa [TOK

pasy . L https://m.eds00.ru/897dd3b2
OOKOBOI1 U MOJIHON TOBEPXHOCTH
VYceu€HHbIi KOHYC: 00pa3yroIue u
Y Pasyro bubnuotexa [JOK
16 BBICOTA; OCHOBAaHMA B OOKOBas

IMOBEPXHOCTH

https://m.edsoo.ru/1468bab3
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N300pakeHne KoHyca Ha
wiockocTh. Pa3BépTka KoHyca.
Ceuenust KoHyca (IIOCKOCTEIO,

bubnunoreka LIOK

17 napasieIbHONH OCHOBAHMIO, U https://m.edsoo.ru/Obde1be8
IJIOCKOCTBIO, MPOXOAsIIIEH uepe3
BEPILUHY)
Cdepa u map: neHTp, paanyc,
18 ,Z[I/(Il;.l\feTp; HJ'II())H_[ua,HB iol;ef)xiocm bubmxoreka LTOK
https://m.edso0.ru/0341bc2b
chepsl
B3anmMHuoe pacnonoxxenue cepsl u BuGmorexa LOK
19 TUTOCKOCTH; KacaTelbHask INIOCKOCTh
https://m.edsoo.ru/bed12a43
K chepe; miomans chepbl
20 N3o6paxenue chepsl, mapa Ha bubnnorexa [JOK
wiockoctu. CedeHus 1mapa. https://m.edsoo.ru/bc15f7f2
21 Komb6unanus ten BpaiieHus u bubnmorexa LIOK
MHOTOI'PaHHUKOB https://m.edsoo.ru/3cef10e5
MHoOrorpanHuK, OMCaHHBIA OKOJIO
99 cdepsl; chepa, BIMCaHHAs B bubmuoreka [IOK
MHOTOI'PAHHUK WIH B TEJO https://m.eds00.ru/0b136158
BpallICHUS
93 [Tonsitue 06 06bEMe. OCHOBHBIE bubnuotexa [JOK
CBOICTBa 0OBEMOB TeII. https://m.edsoo.ru/26a03fb7
N bubmuorexa [{OK
24 O6wém unHHpa, KoHyca https://m.edsoo.ru/5513d87b
" bubnuotexa [JOK
25 OOwém apa u momaze chepet https://m.edsoo.ru/d189bde2
26 [TogoOHEbIE TENa B MPOCTPAHCTBE. bu6muoreka [IOK

COOTHOIICHUS MEXKTY TUTOIIAISTMHU

https://m.edsoo.ru/810cfleb
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MOBEPXHOCTEH, 00BEMAMHU
MOIOOHBIX Te

KonTponbHas padboTa no temam

bu6nmoreka [IOK

21 "Tena Bpamenus" u "OO0beMbI TeT" https://m.edsoo.ru/4a33a8ab
[ToBTOpEeHME, 0000IIEHNE U

28 cucTeMaru3anus 3HaHui. OCHOBHBIC bubmuorexa [IOK
¢burypsl, ¢pakThl, TEOPEMBI Kypca https://m.edsoo.ru/1780ba5d
TJIAHUMETPUH.
[ToBTOpEeHME, 0000IIEHNE 1

29 cucteMaTtu3anus 3HaHuil. OCHOBHbIE bubmmoreka [JOK
¢burypsl, ¢pakThl, TEOPEMBI Kypca https://m.edsoo.ru/078cd184
TUTAHUMETPHUH.
[ToBTOpEeHME, 0000IIEHNE 1

30 CUCTeMaTH3alys 3HaHUH. 3a1auu bubmmnoreka HOK
IJIAHUMETPUU U METOJIBI UX https://m.edsoo.ru/7491efe0
pelIeHus.
[ToBTOpenue, 0600IIEHNE U

31 CUCTEMaTU3alys 3HaHUH. 3aJaun bubmuoreka [IOK
IIJIAHUMETPUU U METOJIBI X https://m.edsoo.ru/4dffda97
pelLIeHus.

but6mmoreka [IOK

32 Hrorosas konTponbHas pabota https://m.edsoo.ru/ec24dfc2
[ToBTOpenue, 0600mEeHNEe U

33 cucreMaru3anus 3HaHuid. OCHOBHbBIE bu6muoreka [JOK
¢burypsl, ¢pakThl, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTEpPEOMETPUHU.

34 [ToBTOpeHmE, 0600IIEHNE 1 bu6muoreka [IOK

cucTeMaTH3alus 3HaHU!

https://m.edsoo.ru/f465d10e
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OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

34



YYEBHO-METO/UYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YAEHUKA

I'eomeTpus, 10-11 knaccel. YueOHUK 111 00111€00pa30BaTEIbHbIX
yupexaeHuii: 6a30Bbiid U poduiibHbIN ypoBHU. ATanacsH JI.C., byTy30B

B.®., Kagomnies C.b. u apyrue. U3natensctBo «IIpocsemienuey.,2020

METO/IUYECKHUE MATEPUAJIBI IJIS1 YUUTEJIA

- 3uB b.I'. 'eometpus: Junakruueckue marepuanst juist 11 kiacca/ b.I'. 3usB,
B.M. Meiinep. — M.: IIpocsemenue, 2020

-3uB b. I'. 3agaun no reomerpuu ans /—11 kiaccos/

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCHI U PECYPCbI CETH
MUHTEPHET

. bu6anoreka [JOK
http://interneturok.ru/

. https://www.yaklass.ru/p

. http://urokimatematiki.ru

. http://intergu.ru/

. http://karmanform.ucoz.ru

. http://polyakova.ucoz.ru/

. http://www.openclass.ru/

o ~NOoO U~ WN
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