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MNOACHUTEJIBHASA 3AIIMCKA

AnantupoBaHHas pabouas mporpamma ydeOHOTO Kypca «I'eomerpusi»
0a3zoBoro ypoBHs s oOydaromuxcs 10 —11 kmaccoB pa3paboTraHa Ha OCHOBE
®denepa’abHOr0 TOCYAAPCTBEHHOTO 00pa30BaTEBHOTO CTaHAApTa CPEIHETrO
oOuiero oOpa3oBaHus, C Yy4E€TOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHU,
NPEABABISIEMBIX K MaTEMaTUYECKOMY OOpAa30BaHUIO, U TPAJULUNA POCCHUCKOrO
oOpa3oBanus. Peanuzarusi mporpamMmbl 00ECIIEYMBAET OBJIAJICHUE KITFOYEBBIMU
KOMITIETEHIIMSMH, COCTABIISIOIMIUMHU OCHOBY JUISI CAMOPA3BUTHUSL U HEMPEPHIBHOTO
00pa3oBaHMsl, 1IEJIOCTHOCTh OOIIEKYIBTYPHOTO, JMYHOCTHOTO M TIO3HABATEIHHOTO
pa3BUTUS  JUYHOCTH  oOyuatomuxca. Peanmuzanums  pabodeil  mporpammbl
OCYIIECTBIISIETCSl HA OCHOBE MCIOJb30BaHus yueOHuka: ['eomerpus. 10-11 kmaccsr:
y4e0. 11 0011eo0pa3oBaTeNbHBIX YUpexkaeHu: 0a30BbIil U npodwt. yposuu / [J1.
C. AtanacsH, B. @. byry3sos, C. b. Kagomues u ap.]. — M.: IIpocBeuienue

HEJN N3YYEHUSA YYEBHOI'O KYPCA

[ens peanuzanuu aganTUPOBAHHOU mporpaMmbl obOyuatontuxcs ¢ PAC -
CO3JJaHUE YCJIOBUU UL MaKCUMAaJbHOI'O YAOBJIIETBOPEHUS 0COOBIX
o0pa3zoBaTeIbHbIX noTpeOHOCTEM 00yyarommuxcs c PAC,
00€eCIeYnBaOIINX YCBOCHUE UMH COITMATLHOTO M KYJIBTYPHOTO OITBITA.

JlocTkeHre TOCTaBICHHOM IIeNd TPH pa3paboTKe U peau3aiiu
aJanTUPOBaHHOM mporpaMMmbl oOyuaromuxcsi ¢ PAC npenycmaTpuBaeT pelieHue
CJIETyIOLIMX OCHOBHBIX 3a/1a4:

- dbopmupoBaHre OONIEH KyJIbTYPHI, TyXOBHO-HPABCTBEHHOE,
IPAXKJIaHCKOE, COLMAJIbHOE, TUYHOCTHOE U UHTEIIEKTYAJIbHOE pa3BUTHE, PA3BUTHE
TBOPYECKUX  CIIOCOOHOCTEH,  COXpaHEHHWE U  YKpEIUIEHHE  3/10POBbS
oOyuatomuxcs ¢ 3I1P;

- JNOCTHKEHUE TUIAHUPYEMBIX pEe3yJIbTaTOB OCBOCHHS
aJanTUPOBAHHON TMPOrPaMMBbl, IIEJIEBBIX YCTAaHOBOK, MPHOOpPETEHHE  3HAHUM,
YMEHHI, HaBBIKOB, KOMIIETEHIHH W  KOMIIETEHTHOCTEW, OMNpEaesieMbIX
JUYHOCTHBIMU, CEMEUHBIMH, 00111€CTBEHHBIMU, roCcyJ1IapCTBEHHBIMU
MOTPEOHOCTSIMU M BO3MOXHOCTSIMU oOyuaronierocs ¢ 3P, uHaMBUyanbHBIMU
OCOOEHHOCTSIMU Pa3BUTHUS U COCTOSIHUSI 37J0POBBSI;

- CTaHOBJICHHME M pa3BUTHE JIMYHOCTH oOyuaromerocs ¢ 3P B eé
WHJMBUAYAJIBHOCTH, CAMOOBITHOCTH, YHUKAJIBHOCTH W  HEMOBTOPUMOCTH C
obecrieueHneM PEOI0TICHUS BO3MOKHBIX TPYAHOCTEM
MMO3HABATEIbHOI0, KOMMYHUKATUBHOIO, IBUTATEILHOTO, JINYHOCTHOT'O Pa3BUTHS;

- co3laHuMe OJaronpusiTHBIX YCJIOBUM JJisi  yAOBJIETBOPEHUS
0CcOOBbIX 00pa3oBarTelbHBIX MOTpeOHOCTEM oOyuaromuxcs ¢ 3I1P;



- obecneyeHue JOCTYIHOCTH MOJYyYE€HUs] KaYECTBEHHOTO OCHOBHOTO
o0Ormiero oOpazoBaHus;

- HCHOJb30BAaHUE B 00pa30BaTEIBHOM IpOIECCE COBPEMEHHBIX
00pa30BaTENbHBIX TEXHOJOTHI JESTEIbHOCTHOIO TUIIA;

- TIpenocTaBiIeHUE 00yYaroMMC BO3MOXKHOCTU JJis 3PHEKTUBHOM
CaMOCTOSITENTHON PabOTHI.

B cBi3u ¢ »TMM gaHHas oOpas3oBarenbHas —IporpaMma
IPEeyCMaTPUBAET OCBEIICHUE HEKOTOPBIX TEM B O3HAKOMUTEIBHOM IUIAHE; B
HEM HUCKIIOYAIOTCSl TPOMO3JKUE BBIYHUCIEHUS, OJAOUPAIOTCA YUCIA, ¢ MOMOIIbIO
KOTOPBIX JIETKO IMPOBOJATCS Pa3IMYHbIE BBIYMCIICHHS, 3a/a4d IPEIIOIaratoTcs
c HanboJyiee JTOCTYITHBIM COJIEP)KAaHHEM M MPOCTeuIe GopMyIupoBKOH.

MeTtoapl 00yueHust npeaMeTy: 0ObSICHUTEIbHO-UILTIOCTPATUBHBIH,
PENPOAYKTUBHBIN, HCCIEI0BATEIbCKUNA, MOUCKOBbIM. Ha ypokax Hcnosb3yroTcs
AIIEMEHTBI CJIETyOLIUX TEXHOJIOTUIA: JUYHOCTHO OpPUEHTHUPOBAHHOE
oOyuenne, obOyuenue ¢ npumenernrnem HWKT. OcHoBHOW (opMoit opraHu3amuu
obOpazoBatenbHOTO Tporecca B 10-11 kimaccax sBISIETCS YPOK.

Hcxong U3 0COOEHHOCTEH TMCHUXMYECKOrOo pa3BUTHUS OOyYaIOIIMXCS, MpU
OpraHu3aluyd y4eOHON NeATEeIbHOCTH YUYUTBIBATh CIEIYIOIINE PEKOMEH/IAIINHN:

1. CmeHa pa3InyHBIX BHUJOB JAEITEIBHOCTH BO BPEMS YPOKa BO
N30€KaHus OTBJICUEHMSI BHUMAHUS U TIEPEyTOMIIEHHSI 00YyYaroIInXCsl.

2. Hcnonb3oBaHue HATJIAIHOTO MaTepHaia.

3. Omopa Ha OmBIT peOeHKA BO BpeMsl OOBSICHEHUS HOBOTO
MaTepHaIa.

4. IloBTOpenue npoiaeHHOro Matepuana. [loctpoenue oobsacHEeHUs
HOBOT'O MaTepHalia ¢ OMOPOi Ha TOJIyYEHHbIE PaHEee 3HAHUS.

5. Hcnonb3oBanue BO BpeMs ypoKa 3aJaHUM, HAIIPABJICHHBIX HA
pa3BUTHE TEX WM MHBIX NCHUXMYECKUX MPOLECCOB OOyYaromMXCs: BHUMAaHUS,
aMsATH, BOCIHPUATHSA, MBIIUICHUS; Pa3BUBAIOIIME 3aJaHUS JOJDKHBI OTBEYATh
LEJsIM U 33]]a4aM YPOKa M OPraHUYHO €ro JOMOIHSTh.

6. Yduer temma paesTenbHOCTH oOydarommxcs. Pabora ¢ getbmu B
WHIUBUAYyaJIbHOM TeMile. DopMbl  aTTecTanuu.

KoHTponb ypoBHS yCBOEHHUSI COJep)KaHUs OOpa3oBaHMs SBISETCS
HEOTHEMJIEMOM COCTAaBHOM 4YacThlo mpouecca oO0yuyeHus. IIpomexyrouynas
aTTecTalys o0y4aroIMXCcs B TEYEHUE YUEOHOr0 rofia OCyIIECTBIISIETCS Yepe3

YCTHBIM W TMHCHbMEHHBIM  OMPOCH: paboTa MO  KapTouKawm,
CaMOCTOSITEJIbHBIE M KOHTpPOJIbHbIE pabOThl MO pasjienaM yuyeOHOro Marepuala,
tTectupoBaHue. Pe3ynbrarsl 00yueHus no Kypcy «l'eomerpus».

Pe3ynbraTel 00yueHusi mnpenacraBiieHbl B TpeOOBaHMSX K YPOBHIO
MOJIFOTOBKU BBIITYCKHUKOB U 3a/1al0T CUCTEMY HTOTOBBIX PE3YyJbTaTOB O0yUYEHUS,



KOTOPBIX JIOJDKHBI JIOCTUTaTh BCE IIKOJbHUKH, H3y4aBIIME TE€OMETPUIO Ha
0a30BOM YypOBHE, U JIOCTH)KEHHE KOTOPBIX SBJISETCS 0053aTEIbHBIM YCIOBUEM
MOJIOKUTEIILHOM aTTeCTalluu 32 KYpC CpeHEHN IIKOJIBI.

Iesb nporpammsi:

- (opmupoBanue mpeacTaBieHU 00 MAESIX U METOAAX MAaTeMaTHKU; O
MaTeMaTUKE KaK YHUBEPCAIIBHOM S3bIKE HAayKH, CpEJICTBE MOJIEIUPOBAHUS
SIBJICHUU U TIPOLIECCOB;

- OBJAQJCHUE YCTHBIM M NHUCbMEHHBIM MATEMAaTUYECKUM S3bIKOM,
MaTEMaTUYECKUMH 3HAHUSMH WM YMEHUSIMH, HEOOXOJUMBIMHU JJI W3yYCHUS
IIKOJIbHBIX €CTECTBEHHO-HAYYHBIX TUCHUILIINH, JJIs MPOJODKEHHUST 00pa3oBaHUs U
OCBOCHUS U30PaHHON CHIEIMaTbHOCTH Ha COBPEMEHHOM YPOBHE;

- pa3BUTUE JIOTMYECKOIO MBIILICHUS, AITOPUTMUUYECKON KYJIbTYpHI,
MPOCTPAHCTBEHHOTO BOOOPAKEHUS, PA3BUTHE MATEMATHUYECKOTO MBIIIICHUS H
WHTYHUIIMH, TBOPYECKUX CIOCOOHOCTEH Ha ypOBHE, HEOOXOAMMOM  JUJIst
MPOJIOJKEHUs 00pa30BaHUs M ISl CaMOCTOSATEIBHON NEATeNbHOCTH B 00JacTH
MaTeMaTUKU U €€ MPUIOKEHUN B Oyayiieit npodeccuoHanbHON AeSITEIbHOCTH;

-BOCIIUTAHHUE CPEJICTBAMU MATEMATUKH KYJIbTYpPbl TUYHOCTH: 3HAKOMCTBO C
HCTOPUEN pa3BUTHS MAaTEMATHUKH, 3BOJIFOIMEN MAaTEMATUYECKUX UACH, TOHUMaHUE
3HAYMMOCTH MaTEMAaTHKH JIjIsl 00I1IECTBEHHOTO Mporpecca.

[lens ocBoeHus mporpamMmmbl yueOHOro kKypca «l'eomerpusi» Ha 0GazoBOM
ypoBHE 0OyueHus — oOmeoOpa3oBarebHOE UM OOIIEKYJIBTYPHOE pPa3BUTHE
oOydarommxcs  4epe3  oOecrieueHHe  BO3MOXHOCTH  MPUOOpPETEHUs U
WCTIOJIb30BAHUSI CUCTEMATHYECKUX TE€OMETPUYECKUX 3HAHUM U  JICMCTBHUM,
crenu(PpUIHBIX TEOMETPUH, BO3MOKHOCTH YCIIECIIHOTO MPOAOJKEHUSI 00pa30BaHUs
M0 CIEUUATIBHOCTSIM, HE CBA3aHHBIM C MPUKIAJIHBIM UCIOJb30BAHUEM T€OMETPUH.

[Iporpamma 1o reomeTpur Ha 0a30BOM YypOBHE TpeIHAa3HAuYe€HA MJid
00y4Yaromuxcsi CPeIHEN IIKOJbI, HE UCIBITHIBABIINX 3HAYUTEIIHHBIX 3aTPYIHCHUI
Ha YpOBHE OCHOBHOIo 001iero oopazoBanus. TakuM oOpazom, oOyyaromuecs: Ha
0a30BOM YypOBHE JOJDKHBI OCBOUTH OOIIME MATEeMAaTHYECKUE YMEHHUS, CBSI3aHHBIC
co crneuuukoil TreoMeTpur MU HEOOXOAMMBIE JUIsl JKU3HU B COBPEMEHHOM
oburectBe. Kpome 3TOro, OHM UMEIOT BO3MOKHOCTh M3YUUTh T'€OMETPHUIO Ooliee
ryOOKO, €clii B JaJIbHEHIIIEM BO3HMKHET HEOOXOJUMOCTh B T€OMETPUUECKUX
3HAHMSIX B MPOGECCUOHAITBHON JEATEIHHOCTH.

JlocTikeHne 1eau OCBOEHHSI TMPOTPaMMBbI  OOECIEYMBAETCS PEIICHUEM
COOTBETCTBYIOIIMX 3a7ad. [IpuopuTeTHBIMM 3aJadyaMHd  OCBOGHMS  Kypca
«I"'eomeTpum» Ha 6a30BoM ypoBHeE B 10—11 knaccax sBIsSrOTCS:

o (¢dopMHpOBaHME TIPEACTABICHUS O TEOMETPUM KaK 4YacTH MHUPOBOU

KYJIbTYPbl U OCO3HAHUE €€ B3aUMOCBSI3U C OKPYKAIOIINM MUPOM;



o (¢dopMHpOBaHKE TPEACTABICHUS O MHOTOTPAaHHHMKAX M TeJaxX BpalleHUs
KaK O BOKHEHIIMX MAaTEMAaTHYECKUX MOJENSAX, MO3BOJSIOMINX OMHUCHIBATH
Y U3y4aTh pa3HbI€ SBJICHUS OKPY>KAIOIIETO MUPA;

e (opMHpOBaHHME YMEHHMS paclo3HaBaTh HAa 4YEPTEKax, MOJEISIX U B
peaIbHOM MHUpPE MHOTOTPAHHUKHU U T€Jla BPaIlCHHUS;

e OBJIaJICHWE METOJaMHU pElICHUs 3a7a4 Ha MOCTPOEHUS HAa U300paKEHUIX
MPOCTPAHCTBEHHBIX PUTYD;

e (GopMHpPOBAaHHME YMEHHS OINEPUPOBATH OCHOBHBIMH MOHSITHSAMU O
MHOTOTPAHHHMKAX U TeJlaxX BPAILIEHUS U UX OCHOBHBIMU CBOWCTBaMU;

e OBJAQJCHUE  AITOPUTMaMHM  pEUICHHWS  OCHOBHBIX  THUIOB  3a3JaY;
dbopMHpOBaHWE yMEHUS MPOBOJUTH  HECJIOXKHBIE  JIOKAa3aTeJIbHbIE
pacCykKJeHUsT B XOJE pEUIeHUS CTEPEOMETPHYECKMX 3aJad MU 3aJad C
IIPAKTUYECKUM COAECPKAHUEM;

e pa3BUTHE WHTEJUJIEKTYaJIbHbBIX u TBOPYECKHUX CIIoCOOHOCTEM
oOydJarommxcs, IO3HABaTEIbHOW  AKTUBHOCTH,  HCCJEI0BATEIbCKHUX
YMEHHM, KpUTUYHOCTH MBIIILICHHUS;

o ¢opmupoBaHue GyHKIIMOHATBHOM rPaMOTHOCTH, pEIEBaHTHOM
F€OMETPUU: YMEHHE pPACHO3HABaTh IMPOSBICHHUS T'€OMETPUUYECKUX
MOHATUH, OOBEKTOB U 3aKOHOMEPHOCTEW B pealbHBIX >KU3HEHHBIX
CUTyallMsX W MPU U3YYEHUU APYTUX Y4YEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH W 3aKOHOMEpHOCTEH, (GOpMyIMpOBaTh WX Ha S3bIKE
T€OMETPUM U CO34aBaTh T€OMETPUUECKUE MOJIENIN, IPUMEHSATh OCBOEHHBII
reOMETPUYECKUN ammapaT Uisl pPEeleHUs MNPaKTUKO-OPUEHTHUPOBAHHBIX
3a/1a4y, HHTEPIIPETUPOBATH U OLIEHUBATH MTOJYYEHHBIE PE3YIbTATHI.

OTIUYUTENBEHON OCOOEHHOCTHIO MPOTPAaMMBI SIBISIETCSl BKJIIOUYEHHE B KYPC
CTEPEOMETPUM B HAyalle €ro M3y4YeHHs 3a7ad, pPEIIaeMbIX Ha YpPOBHE
MHTYUTUBHOTO MO3HAHUS, U ONPEACIEHHBIM 00pa30M OpraHM30BaHHas padoTa Haj
HUMH, 4YTO CHOCOOCTBYIOT pa3BUTHIO JIOTMYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUICHUSI, CTUMYJIUPYET MPOTEKAHUE MHTYUTUBHBIX MPOILIECCOB, MOTUBUPYET K
JaJbHEUIIIEMY U3YUYECHHIO MTPEIMETA.

[Ipeanourenue oTAAETCS HATISAHO-KOHCTPYKTUBHOMY METOAY OOy4YEHHUs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE YyBCTBEHHOCTH MPEIMETHO-
MMPAKTUYECKON JEATENbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUU Y
y4almxcsi B Kypc€ CTEpPEOMETPUM MPOBOAUTCA 3a CUET pEIICHUs 3aJad Ha
CO3JaHMEe  NPOCTPAHCTBEHHBIX O0pa3oB W  33Jad HAa  ONEpPUPOBAHUE
MPOCTPAaHCTBEHHbIMU oOOpazamu. Co3gaHue oOpaza MHPOBOAUTCS C OMNOPOM Ha
HarJsgHOCTh, a OINEepUpPOBaHHME O0pa3oM — B YCJIOBHMSX OTBJIEUEHUS OT
HarJISIAHOCTH, MBICIIEHHOTO U3BMEHEHHUS €r0 UCXOIHOTO COJICPHKAHUS.



OcHoBHbIE cozepkarenibHble TUHUU Kypca «['eomerpun» B 10-11 knaccax:
«MHororpanHukmny, «I[IpsiMmble U MIIOCKOCTH B MPOCTPaHCTBE», «Tena BpalieHus»,
«BekTopel M KOOPAWHATHI B MPOCTPAHCTBE». DOpMUPOBAHUE JTIOTUYECKUX YMECHHM
pacnpenenseTcss He TOJbKO IO COAEP)KAaTeIbHBIM JIMHUSAM, HO W 10 TOJaM
0o0y4eHHUs Ha YPOBHE CpeHEro O0IIero ooOpa3oBaHMs.

Copepxanue 00pa3oBaHMs, COOTBETCTBYIOLIEE NPEIMETHBIM pe3yJibTaTaM
OCBOCHHsI paboyeil MmporpaMMbl, pacHpeneiaEHHbIM 10 TojaaM OOy4YeHHS,
CTPYKTYPHUPOBAaHO TaKuM oOpa3oM, 4dYTOOBI OBJIAJIECHUE T'C€OMETPUUECKUMH
MOHATUSMU W HAaBBIKAMH OCYIIECTBISUIOCH TTOCIIEIOBATENHHO U MOCTYMATEIbHO, C
COOJTI0/IEHUEM MPUHIIUITA TPEEMCTBEHHOCTH, YTOOBI HOBbIE 3HAHUS BKJIIOYAIKCH B
OOIIyI0 CHCTEMY T€OMETPUYECCKUX IMPEACTABICHUN OOYYaIOIMIUXCS, PACIIUPSS H
yriyosisasa e€, o0pasys MPOYHbIE MHOKECTBEHHbBIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

Ha u3ydenue reometpun oTBoauTCs 2 4yaca B Henenmo B 10 kiacce u 1 yac B
Heneno B 11 kiacce, Bcero 3a Ba roja ooyuenus - 102 yueOHbIX yaca.



COAEPXKXAHME YYEBHOI'O KYPCA
10 KVIACC

IIpsimble M IVIOCKOCTH B MPOCTPAHCTBE

OCHOBHBIE  TOHATHS ~ CTepeoMeTpuu. Touka, mpsMas, IJIOCKOCTb,
npoctpancTBo. lloHATHE 00 aKCHOMAaTHMYECKOM IOCTPOCHUHU CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPUU U CIIEICTBUS U3 HUX.

B3anMmHOE pacnosioKeHue TMpsSMBIX B IPOCTPAHCTBE: NEPECEKAIOIIUECS,
IapajuleNIbHble W CKpeIMBaroniuecs mnpsMble. [lapannensHOCTs NPAMBIX U
IUDIOCKOCTEH B IPOCTPAHCTBE: IMapajulesIbHBIE IIPSAMBIE B IIPOCTPAHCTBE,
[MapAJUICIBHOCTh TPEX MPAMBIX; MAPAIUICIBHOCTD MPSAMON M IUIOCKOCTU. YTIIBI C
COHANPaBJIECHHBIMA CTOPOHAMH; YIOJ MEXAY MNPSIMbBIMH B TNPOCTPAHCTBE.
[TapannenbHOCTH IIJIOCKOCTEN: [apajljIeIbHbIC IIJIOCKOCTH; CBOMCTBaA
napajyiebHbIX TUIockocTel. [lpocrteifmue mnpocTpaHcTBeHHBIE (QUTYypBl  Ha
IJIOCKOCTH: T€Tpa’ap, KyO, nmapaienenumnes]; TOCTPOCHUE CEUCHUI.

[leprieHIUKYISIPHOCTD MPSIMOM M TUNIOCKOCTH: NEPNEHAUKYJIIIPHBIE IPSIMBIE B
IIPOCTPAHCTBE, NPSIMBIE MAPAIIIENbHBIE W IEPHEHIUKYJSAPHBIE K IUIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOH
MEPIIEHAUKYJISIPHON IIOCKOCTU. YTJIBI B IPOCTPAHCTBE: YIOJl MEXAY IPAMON U
IUIOCKOCTBIO;  JIBYIPAHHBIM  yroj, JIMHEMHBIM yroja JBYTPAHHOIO  yIJja.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKH A0 INIOCKOCTH, PACCTOSHUE
OT MNpsAMOM 10  IJIOCKOCTH,  HOpOeKuus  (QUrypbl Ha  IJIOCKOCTb.
IlepneHAuKyISAPHOCTh  IUIOCKOCTEM: MPU3HAK  INEPHEHAUKYJSPHOCTH  JBYX
IIOCKOCTEN. TeopemMa 0 TpEX NEPIEHAUKYIAPAX.

MHoOrorpaHHuKHu

IToHsiTHE MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOIPAHHMKA, BBIIYKJIbIE
Y HEBBIIYKJIbIE MHOIOTPAaHHUKH; pa3BEPTKA MHOTrOrpaHHuka. [lpusma: n-yrosnpHas
NpU3Ma; TPaHU U OCHOBAHUS MPU3MBIL; MpsAMAasi U HAKJIIOHHAs MPU3MbL; OOKOBas U
ITOJTHAs IIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, MPSMOYTOJIbHBIN
napajiesienunes U ero cpoucrsa. [lupamupma: n-yrojpHas nupamuja, TPaHd U
OCHOBaHME MUPAMU/IbI; OOKOBAs ¥ MOJHAS MOBEPXHOCTh MUPaMUJIbL; MPABUIIbHAS U
yceu€HHas nHMpaMuAa. OJEMEHTBl NOpu3Mbl W nupaMmunabl. lIpaBunbHbIE
MHOT'OTPAHHMKU: IOHATUE MPABUIBHOIO MHOTOTPAHHMKA; MPAaBUIIbHASA NpU3Ma U
MpaBUWIbHAS MHUPAMUJA; NpPaBWIbHAs TPEYTroJbHAsA NUPaAMUAA W IPaBUIbHBIN
terpadap; KyO. IlpencraBieHve o TpaBUIBHBIX MHOTOIPAHHHMKAX: OKTadp,
noaekadIp ¥ ukocadap. CeueHust Npu3Mbl U TUPAMHUIBI.

CumMmeTprs B NPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, MPSIMOIA,
IUIOCKOCTH.  OJJEMEHThl CUMMETPHMM B NHpPaMHJIAX, HapaJUiesenunenax,
MIPaBUJIBHBIX MHOTOI'PaHHUKAX.



Bbruncnenue 35€MEHTOB MHOTOTPaHHUKOB: pE&Opa, AuaroHaau, YTJblL
[Inomans OOKOBOW MOBEPXHOCTH W TOJHOM TOBEPXHOCTH MPSIMOU MPHU3MBI,
IJIOIAJb OCHOBAaHMM, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMOU MPU3MBI.
[Inomans OOKOBOM MOBEPXHOCTH M TOBEPXHOCTH NPABWIBHOW MNUPAMUIBI,
TeopeMa O Iulomaad yced€éHHoW mnupamuapl. [lorstue o0 o0BéMe. OO0BEM
MMAPAMUIB], TPU3MBI.

[TogoOubie Tena B mpocTtpaHcTBe. COOTHOMICHUS MEXAY IUIOMIAAsIMU
MOBEPXHOCTEHN, 00BEMaMU NTOT0OHBIX TEJL.

11 KUIACC

Tesia Bpalenus

[{umuaapryeckast TIOBEPXHOCTB, oOpazyroriue HUAJTMHIPUYECKON
MOBEPXHOCTH, OCh MWJIMHIPUYECKOW TOBEpXHOCTU. llmmuHap: ocHOBaHUS W
OOKOBasi TOBEPXHOCTh, OOpa3yrlas M OCh;, IUIOMAJb OOKOBOW MW IIOJHOM
MOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yrolue KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOUN moBepxHOCTH. KOoHyc: ocHOBaHME U BeplliiHA, 00Opa3yronias
U OCh; IUIOMAAh OOKOBOW M TIOJHOM TOBEPXHOCTH. YCEUEHHBIM KOHYC:
oOpasylollue U BbICOTa; OCHOBaHUS U OOKOBAsi IOBEPXHOCTb.

Cdepa u map: UeHTp, paauyc, AUAMETpP; IUIONIAAb IMOBEPXHOCTU CheEpBhl.
B3aumHoe pacronoxenue chepsl U TNIOCKOCTH; KacaTeabHas TIOCKOCTh K cdepe;
IJI0IAAb CEepPHI.

N300pakeHne Ten BpallleHus Ha MI0CKOCTH. Pa3BépTka HUIMHIpA U KOHYCA.

KoMOuHanun Tem BpalieHWss W MHOTOTPAHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJO cdepsl; cdepa, BOUCAHHAS B MHOTOTPAHHHUK, WU TEJO
BpaIlCHUS.

[Tonsarue 06 06BEMe. OcHOBHBIE CBOMCTBA 00bEMOB Tel. Teopema 06 00BEME
NpsMOYTOJILHOTO TMapajuienenunena v cieactsus u3 He€. OObEM IMIMHIpA,
KoHyca. O0BEM 11apa u 1ioaib cQepsol.

[Togo6ueie Tenma B mpocTpaHcTBE. COOTHOIIEHUS MEXIY IUIOIIAISIMHU
MOBEPXHOCTEH, 00BEMaMU TTOTI0OHBIX TEll.

Ceuenuss mwiuMHApa (TapajulelbHO M TEPNEHAUKYJSIPHO OCH), CEYEHUs
KOHyca (mapaJUyiebHOE€ OCHOBAHUIO U MPOXOJSIIEe Yepe3 BEpUIMHY), CEUCHUS
niapa.

BekTOpbl 1 KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha m1ockocT U B ipocTpaHcTBe. CII0KEHUE U BEIYUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4nciio. Pa3noxkeHne BeKTopa 1mo TpéM HEKOMILTAHAPHBIM
BekTopaM. [IpaBuno mapamnenenunena. Pemienue 3amay, CBS3aHHBIX C
NpUMEHEHUEM TpaBwil JAeHcTBUM ¢ BekTopaMu. [IpsmoyronpHas cucrtema



KoopauHaT B mpoctpaHcTBe. Koopaumnatel Bektopa. Ilpocreiimme 3amaun B
KOOpAMHATaX. YToJl MeExay Bekropamu. CKalApHOE MPOU3BEIECHHUE BEKTOPOB.
Briuncienue yrioB Mexay NpSMBIMUA M THIOCKOCTSIMHU. KOoOpJIMHATHO-BEKTOPHBIN
METO/I IPH PEIUICHUH T€OMETPUUYECKUX 3a]1a4.



IINIAHUPYEMBIE PE3YJIBTATHBI
JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJIbTaThl OCBOEHHUS MpOrpaMMbl ydeOHOro MpeaMera
«MaremaTrka» XapakTepU3yITC:

I'paknanckoe BocnuTaHue:

c(hOpMUPOBAHHOCTHIO IPAXKTAHCKON MO3UIIMU 00yJarOMIErocsl Kak akTUBHOTO
U OTBETCTBEHHOIO WI€HAa POCCUUCKOr0 OOINEeCTBA, MPEACTABICHUEM O
MaTEMaTUYECKUX OCHOBaxX (DYHKIIMOHMPOBAHUS PA3TUYHBIX CTPYKTYp, SIBICHHM,
IMporeAyp TpaxaaHCKOro ooOmecTBa (BBIOOPBI, OMNPOCHI W Mp.), YMEHHEM
B3aMMOJICMICTBOBaTh C COLUMAJIbHBIMA HMHCTUTYTAMHA B COOTBETCTBHUM C HX
(GYHKIUSMHA 1 HA3HAYCHHUEM.

IHaTpuoTHyeckoe BOCIUTAHME:

c(hOpMHUPOBAHHOCTBIO POCCUHCKOM Tpa)KIaHCKOW HICHTUYHOCTH, YBaKCHUS
K MPOLUIOMY U HACTOSIIIEMY POCCUMCKOW MAaTEMATUKU, IEHHOCTHBIM OTHOIICHUEM
K JOCTWKEHUAM POCCUMCKUX MaTEMaTUKOB M POCCUMCKON MaTeMaTU4eCKON
IIKOJIBI, K HCHOJIb30BAaHUIO 3TUX JNOCTHKEHHU B JPYTMX HayKaX, TEXHOJIOTHSAX,
chepax IKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

OCO3HAaHUEM Ty XOBHBIX LIEHHOCTEN POCCUICKOTO HapOJa;
c(hOpPMUPOBAHHOCTbIO  HPABCTBEHHOI'O  CO3HAHHUS, OSTUYECKOTO IOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECCKUM MPUMEHECHUEM JIOCTUKCHUN HAYKH U JICSTEIIbHOCTHIO
y4EHOT0; OCO3HAHUEM JIMYHOTO BKJIa/Ia B IOCTPOSHUE YCTOHYUBOTO OYIyIIIEro.

JcTeTn4ecKoe BOCIMTaHMe:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIIOYAs ICTETHUKY MATEMaTHYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIIEHHNH, paccyxICHUN;
BOCITPUMMYHBOCTBIO K MATEMATUYECKUM aCIIEKTAM Pa3JIMYHbIX BUJIOB UCKYCCTBA.

dus3nyecKoe BOCIUTAHKE:

c(hOpMUPOBAHHOCTHIO YMEHHUSI MPUMEHATh MATEeMaTUYECKHE 3HAHUA B
HMHTEpecax 370poBoro u 6e3omacHoro odpasa K1W3HHU, OTBETCTBEHHOT'O OTHOIIICHUS
K CBOEMY 3JI0POBBIO (3710pOBOE TNMHUTaHME, COATAaHCUPOBAHHBIM PEXKUM 3aHATUU U

OTHbIXa, peryJisipHas duznueckas aKTUBHOCTB); (bu3nYecKoro
COBEPILIEHCTBOBAHMS, npu 3AHATHIX CIIOPTUBHO-0370POBUTEIBHON
JEATENBHOCTBIO.

Tpynosoe BocnuTanue:

TOTOBHOCTBIO K TPYJy, OCO3HAHHEM LIEHHOCTH TPYAOJIIOOUS; UHTEPECOM K
paznuyHbiM  chepaM  Tpo(EeCcCCHOHATBLHON  NEATETbHOCTH, CBSI3AHHBIM  C
MaTEeMaTUKOW M €€ TPHIOKEHUSIMU, YMEHHEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeid mnpodeccun W peaqu30BbIBaTh COOCTBEHHbBIE JKU3HEHHBIC IUJIaHbI;



TOTOBHOCTBIO M CIIOCOOHOCTBIO K MAaTeMaTHYECKOMY OOpa3oBaHHIO U
caM000Opa30BaHUI0 HA TMPOTSHKEHUH BCEH J>KM3HU, TOTOBHOCTBIO K aKTHBHOMY
Y4aCTHUIO B PEIICHUH MPAKTUUECKUX 3a]]a4 MaTEeMAaTHUYE€CKON HAIPaBJICHHOCTH.

IKO0J0rHYecKoe BOCIIMTAHHUE:

c(hOpPMHUPOBAHHOCTBIO JKOJIOTHYECKOW KYJBTYpPhl, IOHHMMAaHUEM BIIHSHUS
COITMATbHO-2KOHOMUYECKUX IPOIIECCOB HAa COCTOSIHUE MPUPOIHON M COLMAIBHOM
Cpeabl, OCO3HAHHEM TIJOOAIBHOTO XapakKTepa HSKOJIOTHYECKHX MpodJieM;
OpUEHTAIlMel Ha MPUMEHEHHE MATEMaTHYECKUX 3HAHWM Jid penieHus 3ajad B
00JITaCTH  OKPYXKAIOIIeH Ccpelbl, IUIAHUPOBAHUS IIOCTYIKOB M OIGHKH HX
BO3MOJKHBIX TTOCJICACTBUMN JIJIs1 OKPY>KAIOIIEH CPEeIbI.

IleHHOCTH HAYYHOTO TO3HAHUS: _

c(hOpMUPOBAHHOCTbIO MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHUSA HAyKH ©  OOIICCTBCHHOM IPAaKTUKH, ITOHUMaHUEM
MaTeMaTH4YeCKOW HayKH KakK cdepbl YelIOBEYECKOW JIESITEIBHOCTH, ITAloB €€
Pa3BUTUS M 3HAYMMOCTHU JJIs Pa3BUTUS I[IUBWIM3AIMU, OBJIAJICHUEM SI3BIKOM
MaTeMaTUKH M MaTeMaTU4YECKOW KyJIbTYpOM Kak CpEICTBOM IIO3HAHUS MHPA;
TOTOBHOCTBIO OCYIIECTBJISATh MPOCKTHYI0 W HCCIEAOBATEIBbCKYIO AEATEIHHOCTH
WHJMBUAYAJIBHO U B TPYIIIIE.

METANIPEIMETHBIE PE3YJIBTATBI

MertanpenMeTHbIe Pe3yJbTaThl OCBOCHHUS IMPOTpaMMbl YYEOHOTO MpeaMeTa
«Marematuka XapaKTepU3yrTCs OBJIaJICHUEM YHUBEPCAITbHBIMU
NO3HAGAMETbHBIMU  OCUCMBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
OelcmeuUsIMU, YHUBEPCATbHBIMU Pe2YIAMUSHbIMU 0eUCMEUIMU.

1)  Vnusepcanouvie  nosmasamenvuwvie  Oeiicmsus,  obecneuusaiom
Gdopmuposarue 06a3068blX KOSHUMUBHBIX NPOYECCO8 00YYAIOWUXCS (0CBOEHUE
Memo008  NO3HAHUSL  OKpydcarnujeco  Mupa;  NpUMeHeHue  J1OSUYECKUX,
Ucce008amenbCKux onepayull, ymeHui pabomams ¢ uHgopmayueti).

ba3oBble 1ornueckue aeiicTBUs:

e BBIABJIATH M XapaKTEPU30BaTh CYIIECTBEHHbIE MPU3HAKA MATEMATUYECKUX
OOBEKTOB, MOHSATUN, OTHOUICHUH MEXAY MOHATUAMU;, (POPMYIHUPOBATH
OTpEeNeNeHNs]  TOHATHH; YCTAHABIMBATh CYIICCTBCHHBIM  MPHU3HAK
Kiaccu(uKanuy, OCHOBAaHUSA JiE OOOOIICHWS W CPaBHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJTN3A;

e BOCHPUHMMATh, (OPMYJIHPOBATH U  MPEeOOPa3OBBIBATH  CY>KICHUS:
YTBEPAWTEIbHBIE W OTPHUIIATEIbHBIC, CIWHWYHBIC, YacCTHBIC M OOIIHeE;
YCIIOBHBIE;

e BBIABIATH  MaTEMaTHYECKWE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
npoTtuBopeursi B (akTax, AaHHBIX, HAONIOJACHHUSIX W YTBEPKICHUSX;



npemyiaraTh ~ KPUTEPUH  JJIs  BBIABICHUS  3aKOHOMEPHOCTEH U
MPOTUBOPEUHH;

e JIeNIaTh BBIBOJIBI C HWCIIOJIh30BAHMEM 3aKOHOB JIOTHKH, JETYKTUBHBIX H
WHYKTUBHBIX YMO3aKITIOUCHHH, YMO3aKIIFOUCHHUH 110 aHAIOTHH;

e TIPOBOAUTH CaMOCTOSATEITHLHO JI0KA3aTeNbCTBA MaTEeMaTUYECKUX
YTBEPXKJIEHUN (MPsSIMbIE U OT MPOTUBHOIO), BHICTPAUBATh apTyMEHTALIUIO,
MPUBOJNTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBaTH COOCTBEHHBIC
CYXKJIEHUS U BBIBOJIBL;

e BBIOMpaATh CHOCOO pelieHus y4eOHOW 3amauu (CpaBHUBATh HECKOJIBKO
BapUAHTOB pEIICHHsS, BBHIOMPATh HauWOoJiee MOAXOIANUNH C y4ETOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTCPHUEB).

Bba3oBble uccienoBaTeabcKue 1eiicTBHUS:

e HCIOJIB30BaTh BOIMPOCHI KaK HUCCIEAOBATEIILCKUN HHCTPYMEHT MO3HAHUS;
dbopMyIupoBaTh BOMPOCH], (UKCHPYIOIIHME MPOTHBOPEUYUE, MpoOiIemy,
yCTaHaBJIMBaTh HCKOMOE U  JaHHOe, (OpPMHUPOBATH  THUIIOTE3Y,
apryMEHTHUPOBATh CBOIO TIO3UITUIO, MHCHUE;

e TIPOBOAUTH CaMOCTOSATEIEHO CIUTAHHPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHHWIO OCOOEHHOCTEH MaTeMaTU4ecKOro
o0BbeKTa, SBJIICHHS, TMPOIECCA, BBISIBICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMH, SBIICHUSIMH, IPOIIECCAMU;

e  CaMOCTOATEIHHO (POPMYIHUPOBATH OOOOIIEHUS U BBIBOJIBI IO pe3yJbTaTaM
MPOBEIEHHOTO HAOJIOJEHUS, UCCIIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIIECHUI;

e TIPOTHO3UPOBATH BO3MOYKHOE Pa3BUTHE IMPOIECCa, a TAKKE BBIIBUTATH
MIPEATNOI0KEHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ undpopmanmeii:

e BBIABJIATH NeUINUTHI WHOOPMAIUHU, JAHHBIX, HEOOXOIUMBIX JJII OTBETA
Ha BOIIPOC U JJIS PEIICHUS 3a]a49H;

e BBIOMpaTh HWHPOPMAIMIO U3  HCTOYHHKOB  PA3IMYHBIX  THIIOB,
aHANIM3UPOBaTh, CUCTEMATU3UPOBATh U UHTEPIPETHPOBATH MH(OpMAIUIO
Pa3TUYHBIX BUIOB M JOPM IIPEICTABIICHHUS,

e CTPYKTYpHpPOBaTh MH(POpPMAIHIO, IPEACTABISTH €€ B pa3IMUHBIX (hopmax,
WJUTIOCTPUPOBATH TpadUuecKy;

e OIICHUBATh HaAEKHOCTD uHbopMaIuu 1o CaMOCTOSITEIILHO
c(hOpMYTUPOBAHHBIM KPUTEPHSIM.

2)  Vuusepcanvnvie KoMMyHuUKamueHnwvle  Oeucmeus, 00ecnedusarom

chopMUPOBAHHOCIb COYUATILHBIX HABLIKOE 00YUAIOUUXCAL.

Oo0menue:



BOCIPUHUMATh U  (OPMYJIMPOBATh CYXKIACHHS B COOTBETCTBHH C
YCIIOBUSIMU UM LIETSIMU OOILEHUS; SICHO, TOYHO, TPAMOTHO BBIPaXXaThb CBOIO
TOYKY 3pEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO
XOJly pelIeHus 3a]1a4i, KOMMEHTUPOBATH MMOJTYUYEHHBIN pe3ybTaT;

B X0/ OOCY>KIeHHsI 331aBaTh BOIIPOCHI 110 CYIIECTBY 00CYkIaeMOil TEMBI,
po0JIeMbl, pelraeMoi 3aJ1auM, BbICKa3bIBaTh UJIEU, HAllEJIEHHbIE HA ITOUCK
pELICHMs; COIMOCTaBIATh CBOM CYXKJIEHUSA C CYXICHUAMH JIPYTUX
YYACTHHKOB JAHAJIOra, OOHapy»UBaTh pazMyUe M CXOACTBO MO3ULUH; B
KOPPEKTHOH popme GpopMyIHpoBaTh pa3HOIIACHs, CBOU BO3PAXKEHUS;
OPEJICTaBIsATh  pEe3yJNbTaThl  pelIeHHs  3aJadd,  SKCIEPUMEHTA,
UCCJEIOBAHMS,  TPOEKTa;  CaMOCTOSTENbHO  BbIOMpaTh  (opmar
BBICTYIUICHHUA C YYETOM 3a]1a4 MPE3EHTAIMN U OCOOCHHOCTEN ay TUTOPHH.

CoTpyaHu4ecTBO:

3)

NOHMMATh W HCHOJb30BaTh  MPEUMYIIECTBA  KOMAaHIHOM U
WHANBUIYAIBHON pabOThI P pelieHNH Y4eOHbIX 3a/1a4; MPUHUMATh IIEeTh
COBMECTHOM JESATENbHOCTH, IUIAHUPOBATh OPraHU3alMil0 COBMECTHOU
paboThI, pacrpeenaTh BUABI PabOT, JOrOBapUBATHCS, 00CYKIAaTh MPOIIECC
U pe3yibTar paboThl; 000011aTh MHEHHS HECKOJIBKUX JIFOJIEH;
y4acTBOBaTh B IPyNNoBBIX (hopmax padboThl (00CYykaeHus1, 0OMEH MHEHHI,
«MO3TOBBIE IITYPMBD)» W HHBIC); BBINOJHATH CBOIO YacTb pabOTBl U
KOOPAMHHUPOBATh CBOM JIEHCTBUS C JAPYTMMH YJ€HAMH KOMAaHJbI;
OLICHMBATh KauyeCTBO CBOETO BKJaJa B OOLIMH MPOAYKT IO KPUTEPHSM,
chOopMyIMPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

Vuueepcanvnvie  pecynamuemnvie  Oeucmsus, obecneuusaiom

Gopmuposanue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCTIU.
Camoopranusanus:

COCTAaBJIATH IUIaH, AJITOPUTM PEIICHUS 3a]]a4H, BEIOUPATH CIIOCO0 PEIICHUS
C Y4ETOM MMEIOIITUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTECH,
apryMEHTHPOBATh U KOPPEKTUPOBATh BAPHAHTHI PEIICHHUIA C y4ETOM HOBOM
nHpopMaruu.

CaMOKOHTPOJIb:

BJIAJETh HABBIKAMU I[I03HABAaTEJIbHOW pe(deKCuu KaKk OCO3HaHMS
COBEPIIAEMBIX JICMCTBUH M MBICIUTENIBHBIX MPOLECCOB, UX PE3YyJIbTATOB;
BIIAJICTh  CIIOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTPOJII IIpolmecca u
pe3yibpTaTa peluieHus MaTEMaTUIECKOM 3a1auu;

NPEIBUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IIPU PEIICHUU
3a7a4M, BHOCHUTb KOPPEKTHUBBI B JEATEIBHOCTh HA OCHOBE HOBBIX
00CTOSITENIHCTB, TAHHBIX, HAWIEHHBIX OMIMOOK, BBISIBIICHHBIX TPYIHOCTEH;



e OLEHUBAaTh COOTBETCTBUE pe3yJibTaTa LEIH M YCIOBHUSIM, OOBICHSITH
IIPUYUHBI JTOCTHKEHUS WIM HENOCTHKEHUSA DPE3YJIbTAaTOB ACATEIBHOCTH,
HaXOJIUTh OIUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI

10 KITACC

OnepupoBaTh MOHATUSMU: TOUKA, PAMasi, IIIOCKOCTb.

[IpUMEHATh aKCHOMBI CTEPEOMETPUU M CIEACTBUS M3 HUX IPU PEUICHUU
reOMETPUYECKUX 3a/1aY.

OnepupoBaTh NOHATUSAMMU: NMAPATUICIBHOCTh U NEPHEHANKYISIPHOCTD MPSIMBIX
Y TUTOCKOCTEMN.

KnaccudummpoBate B3aMHOE pPACMOJOKEHHE MPSAMBIX M IUIOCKOCTEH B
MPOCTPAHCTBE.

OnepupoBaTh MOHSTUSMU: JABYTPAHHBIA YroJ, TPaHU JABYIPAHHOTO YTia,
pedpo IBYTrpaHHOIO yrjia; JUHEWHBIA Yroyl JABYTPAHHOIO Yrja; rpajaycHas Mepa
JIBYTPAHHOTO yTJa.

OnepupoBaTh MOHATUSMU: MHOTOIPAHHMK, BBIMYKJIBIA M  HEBBITYKJIIBIH
MHOT'OTPaHHHUK, 3JIEMEHTHI MHOTOIPaHHUKA, MPABUIbHBI MHOTOTPaHHUK.

Pacno3HaBaTh OCHOBHBIE BHJbl MHOTOIPAHHUKOB (MHpaMuaa; MpU3Ma,
MPSIMOYTOJIbHBIN TIapaJijIeNIenuIie 1, Kyo).

KnaccuduumpoBarh ~ MHOTOrpaHHUKHM,  BbIOMpas  OCHOBAaHMS  JUIs
Kiaccupukanuyu (BBIMYKIbIE W HEBBIMYKJIbIE MHOTOTPAHHUKH; MPABUIIbHBIE
MHOTOTPAaHHUKU; MPSAMbIEC U HAKJIOHHBIE MPU3MBbI, TapaJUICICIUIIE/Ibl ).

OnepupoBaTh NOHATUSAMU: CEKYyIIasi MIIOCKOCTh, CEYEHNE MHOTOTPAHHHUKOB.

OOBIICHATH TPUHIIUIIBI TOCTPOEHUS CEYEHUH, UCTIOIb3YSl METO/ CIE0B.

CtpouTh CeuY€HHUs] MHOTOIPAHHUKOB METOJOM  CII€JIOB, BBITIOJHSATH
(BBIHOCHBIE) TUIOCKHE YEPTEKU K3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUL
CBepXy, COOKY, CHU3Y.

PemaTe 3a1aun Ha HAXOXACHUE T€OMETPUUECKUX BETMYUH MO 00pa3iiaM WiH
aIrOpuTMaM, TMPUMEHSS U3BECTHBIE AHAIIUTUYECKUE METOJbl MPU PELICHUU
CTaHJAPTHBIX MaTEMAaTUYECKUX 3aJlad Ha BBIUUCICHHE PACCTOSIHUM MEXKIY ABYMS
TOYKaMH, OT TOYKM JO TNpsMOH, OT TOYKH [JO IUIOCKOCTH, MEXIY
CKPEIIMBAIOIIUMUCS MPSMBIMHU.

Pemiath 3a1aun Ha HaxXOXJACHUE TE€OMETPUUYECKUX BEIUYUH 1O o0pasiam Uiu
aIropuTMaM, MOPHUMEHSST HU3BECTHHIE AHAIIUTUYECKUE METONbl MPU PEIICHUH
CTAaHJAPTHBIX ~MATEMATHYECKHMX 3a7Jad Ha  BBIUMCICHUE YIVIOB  MEXKIY
CKPEHIMBAIOIIMMUCS MPAMBIMU, MEXKIYy MNPSIMOA M  IUIOCKOCTBIO, MEXKIY
MJIOCKOCTSIMH, IByTPAHHBIX YTJIOB.



Bbrancnsate 00bEMBI U TUIOHIAIM TOBEPXHOCTEN MHOTOIPAaHHUKOB (TIpU3Ma,
nupaMuja) € [puUMEHEeHHueM (OpMys; BBIYMCIATH COOTHOLIEHHUS MEXIy
IIOIIASIMU TOBEPXHOCTEHN, 00BEMaMU NTOTI0OHBIX MHOTOI'PaHHUKOB.

OnepupoBaTh NOHATHUAMHU: CHUMMETPUS B INPOCTPAHCTBE; LEHTP, OChb U
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUHU (QUTYPBI.

W3Bnekarp, mpeoOpa3oBbIBaTh W HMHTEPIPETUPOBATH HHGOPMALUIO O
MPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (DUTypax, MPEACTABICHHYIO Ha YepTexax U
PUCYHKAX.

[TpumensaTs reomerpuyeckue (HaKTbl i1 PEHICHUS CTEPEOMETPUUECKHUX
3a]1a4, IPEANOIararouX HECKOJIBKO IaroB PeIeHuUs, €CJIN YCIOBUS IPUMEHEHHUS
3aJlaHbl B IBHOM (hopMme.

[IppuMeHATP MpPOCTEHINNE MNPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHMKAIIMOHHBIE CUCTEMBI IIPU PEIICHUH CTEPEOMETPUUECKUX 3a1a4.

[IpuBoaUTH IpPUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEN B IPUPOAE H
KU3HH, pACIIO3HABATH NPOSIBJIEHUE 3aKOHOB T€OMETPUU B HCKYCCTBE.

[IprMeHATh MONMY4YEHHBIE 3HAHWS Ha IPAKTHKE: AHAIM3UPOBATH pEAJIbHbBIC
CUTyallud W NPUMEHATb W3YyYCHHBIC IOHATUSA B IPOLECCE IIOMCKA PELICHHUs
MaTeMaTH4eckKu CGOPMYJIMPOBAHHON MpPOOJIEMBbl, MOJEIUPOBAaTh pEaJIbHbIE
CUTyallul Ha S3bIKE TEOMETPUHU, HCCIENOBATh IIOCTPOEHHBIE MOJEIU C
MCII0JIb30BAaHUEM T€OMETPUYECKUX TIOHITHI M TEOpEM, annapara aareOpsbl; pemarb
IIPAKTUYECKUE 3a7a4M, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYUH.

11 KVIACC

OnepupoBaTh MNOHATHSAMH: LUIUHAPUYECKAs MOBEPXHOCTh, O0Opa3yloliue
HWIMHAPUYECKOM ~ TOBEPXHOCTH;  IIWIMHIP;  KOHUYECKas  IOBEPXHOCTH,
o0pa3yrolire KOHMYeCKON TOBEPXHOCTH, KOHYC; cpepruyecKkasi HOBEpXHOCTb.

Pacnio3naBaTh Tena BpaieHus (LWIMHIAP, KOHYC, chepa u map).

OOBICHATH CIOCOOBI MOTYUYEHUS TEN BPALLECHUS.

KnaccuduimpoBaTs B3auMHOE pacnoioKeHue cepbl U MIOCKOCTH.

OnepupoBatrh MOHATUSMHU: IAPOBOW CETMEHT, OCHOBAHHME CETMEHTA, BHICOTA
CErMEHTA; IIapOBOM CJIOM, OCHOBaHME IIAPOBOTO CJIOS,, BHICOTA LIAPOBOrO CIIOS;
LIapOBOU CEKTOP.

Berunciate  00bEMBI M IUIOIIAAM  MOBEPXHOCTEM TeNn  BpallleHHS,
reOMETPUYECKUX TEJ C IPUMEHEHUEM (HOpMyI.

OnepupoBaTh NOHATUAMU: MHOTOTPAaHHMK, BIIMCAHHBIM B cdepy H
ONMMCAHHBIA OKOJIO cdepbl; cdepa, BNUCAHHAS B MHOTOTPAaHHUK WM TEJIO
BpaIlCHUS.

BbraucasTh COOTHOLIEHHS] MEXIY IJIOAASIMU TOBEPXHOCTEH U 0OBbEMaMu
MOJIOOHBIX TEII.



N3o6paxarh u3yuyaemble (UTYphl OT PYKH U C HPUMEHEHHEM MPOCTHIX
YepTEKHBIX HHCTPYMEHTOB.

BbINONHATH (BBIHOCHBIE) MJIOCKUE YEPTEHKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
¢duryp: BUI CBEpXY, COOKY, CHU3Y; CTPOUTH CEYEHUS TN BPALLECHUS.

W3Bnekatb, HWHTEPNPETUPOBATH U MpPeoOpa3oBbIBaTh HH(GOPMALUIO O
IPOCTPAHCTBEHHBIX F€OMETPUUECKUX (PUTypax, MPEJCTABICHHYIO Ha yepTexkax U
PUCYHKAX.

OnepupoBaTh MOHATUEM BEKTOP B POCTPAHCTBE.

BBINONHATE OEHUCTBUSA  CIIOKEHMsSI BEKTOPOB, BBIUMTAHUSA BEKTOPOB U
YMHOKEHHS BEKTOpa Ha YUCIIO, OOBSICHATh, KAKUMH CBOMCTBAMU OHHU 00J1a/1ak0T.

[IpuMeHATH TPaBUIIO NapaJUICICIINAIEAA.

OnepupoBaTh NOHATUAMMU: JE€KAPTOBBI KOOPIAWHATHI B IPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJd MEXKIY
BEKTOpaMHU, CKAJIIPHOE IIPOU3BEACHUE BEKTOPOB, KOJJIMHEAPHBIE U KOMIUIAHAPHBIE
BEKTOPBL.

HaxoauTe cyMMy BEKTOPOB M ITPOU3BEACHUE BEKTOPA HA YHUCIIO, YTOJI MEXKIY
BEKTOpPAMH, CKaJIsIpPHOE IPOM3BEACHUE, pACKIaAbIBaTh BEKTOP 10 JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3agaBaTh IUNIOCKOCTh YPABHEHUEM B IEKAPTOBOM CUCTEME KOOPAUHAT.

[IpumeHsATh reomMeTpuueckue (AKThl I PELIECHUS CTEPEOMETPUYECKUX
3a/1a4, NPEAoIaraoliiX HECKOIbKO I1aroB PEIIEHUs, €CJIM YCIOBUSA PUMEHEHNUS
3aJlaHbl B IBHOM (popMe.

Pemate mpocreiine reoMeTpUyYecKUE 3aJadyd Ha MPUMEHEHUE BEKTOPHO-
KOOPJAMHATHOT'O METOA.

Pemlare 3amauM Ha [0Ka3aTelbCTBO MAaTEMAaTUYECKUX OTHOLIEHUW U
HaX0JIeHUE F€OMETPUUECKUX BEIMUYUH M0 00pa3laM WiIK aaropuTMam, NpUMeHsIs
M3BECTHBIE METO/IbI IPH PELIEHUH CTAHAAPTHBIX MAaTEMATUYECKUX 3a/1a4.

[IppuMeHATP MpOCTEHINNE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHMKAIIMOHHBIE CUCTEMBI IIPU PEIICHUH CTEPEOMETPUUECKUX 3a1a4.

[IpuBoaMTH IpPUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEN B IPUPOAE H
KU3HH, PACIIO3HABATH NPOSIBJIEHUE 3aKOHOB T€OMETPUU B HCKYCCTBE.

[IprMeHATh TMONMY4YEHHBIE 3HAHWS Ha IPAKTHKE: AHAIM3UPOBATH pEAIbHbBIC
CUTyallud W NPUMEHATb W3YyYCHHBIC IOHATUSA B IIPOLECCE IIOMCKA PELICHHUs
MaTeMaTH4ecKu CQOPMYJIIMPOBAHHON MpPOOJIEMBbl, MOJEIUPOBAaTh pEaJIbHbIE
CUTyallul Ha S3bIKE TEOMETPUHM, HCCIENOBATh IIOCTPOEHHBIE MOJEIU C
MCII0JIb30BAaHUEM T€OMETPUYECKUX TIOHITHI M TEOpEM, annapara aareOpsbl; pemarb
IIPAKTUYECKUE 3a7a4M, CBA3aHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYHUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Kourpoasbnsie | IIpakTuyeckue
n/n NMPorpamMmsl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
bubnnoreka [IOK
! Baezierue B crepeomMeTpHio 10 https://m.edsoo.ru/1¢209e37
) [IpsiMbIe ¥ TIIOCKOCTH B IPOCTPAHCTBE. 12 ) bubmmoreka [JOK
[TapamienbHOCTh NPSIMBIX U TUIOCKOCTEN https://m.edsoo.ru/1¢209e37
3 IlepnieHqUKyYIAPHOCTD NPSIMBIX U 12 bub6nuoreka [IOK
IJIOCKOCTEM https://m.edsoo.ru/1¢209e37
bu6nmoreka [JOK
4 VYTIuIbl MEXAY IPSAMBIMU U IUNIOCKOCTSMHU 10 1 hits://m.cdsoo.ru/1c209¢37
Bbu6nuoreka [JOK
M 11 1
> HOTOTPAHHHiH https://m.edsoo.ru/1¢209e37
. bubnuorexa [JOK
6 OOBEMEI MHOTOTPAHHNKOR ? ! https://m.edsoo.ru/1¢209e37
7 [ToBTOpEHME: CEUEHHUSI, pACCTOSTHUS U YTJIbI 4 1 brbmmorexa [TOK
P ) ds Y https://m.edsoo.ru/1¢209¢37
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68 5 0




11 KIIACC

KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
HanMmeHoBaHHe pa3aesioB U TeEM nudpoBbie
Ne i/m P KoHTpoJsbHBI IIpakTH4eckue (upp )
NPorpaMmbIl Bcero oOpa3oBaTeJibHbIE
e padoThI padoThI
pecypchl
bubnunoreka [JOK
T 12
¢/1a BpatlcHHA https://m.edsoo.ru/1¢209¢37
N bubnuorexa [JOK
2 ObbEMEI TE > I https://m.edsoo.ru/1¢209e37
3 BexTopEeI 1 KOOPAUHATEI B IIPOCTPAHCTBE 10 1 bubmmorexa ITOK
P pA poctp https://m.edsoo.ru/1¢209e37
4 [ToBTOpenue, 0600IIEHNE, 7 | bu6mmoreka [IOK
cucTeMaTu3als 3HaHuH https://m.edsoo.ru/1¢209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 34 3 0







INIOYPOYHOE IINTAHUPOBAHUE

10 KUIIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbBbIE
Ne Hara ungposbie
Tema ypoxka Konrpoiabusie | IIpakTnuyecku
n/n Bcero u3ydeHus | oOpa3oBaTe/ibHbIE
padoThI e padoThbl
pecypchl
OcCHOBHBIE TIOHATHUS CTEPEOMETPUU:
TOYKa, IpsiMasi, MI0CKOCTb,
npoctpaHcTBo. IIpaBuna
1 N300paKCHHSI HA PUCYHKAX: 1 bubmmorera [JOK
p pucy o https://m.edsoo.ru/aecc77cd
N300paXKeHHUSI TIOCKOCTEH,
napajuIeJIbHBIX IPSAMBIX (OTPE3KOB),
CepeuHbl OTpe3Ka
[TonsaTHA: nepecekaromuecs
2 IUIOCKOCTH, NIepeceKaroImecs npsmas 1 Bubmmorexa LIOK
- 1P p https://m.eds00.ru/2d8a9¢99
U TUIOCKOCTb
[TonsTus: nepecekarouecs
3 IUIOCKOCTH, IIEpECEKaroIuecs mpsmas 1 Bubmmorera I[JOK
> TP p https://m.edsoo.ru/db685¢73
Y TUIOCKOCTb
3HaKOMCTBO C MHOTOI'paHHUKaMH,

4 n300pa’keHre MHOTOI'PaHHUKOB Ha 1 bu6nuorexa IIOK
PHUCYHKaX, Ha IIPOEKIIHOHHBIX https://m.edsoo.ru/a6395%ed
yepTexax
HauaneHbie cBeeHus 0 KyOe u

5 OupaMue, UX Pa3BEPTKU U MOJIEIIN 1 bubmmorexa LOK

P > 11X Passep ' https:/m.edso00.r/b30dff38
CeueHust MHOTOTPAaHHUKOB
6 HauanpHbie cBeneHus o Kyoe u 1 bu6mmoreka [IOK




NUpaMUJIE, UX Pa3BEPTKU U MOJIEIH.
CeueHusi MHOTOIPaHHUKOB

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

TToustie 00 akCMOMATHYECKOM

7 MOCTPOCHUU CTEPEOMETPHUHN: aKCUOMBI bubmmorexa OK
P p pHi: https://m.edsoo.ru/Occ5c4fe
CTEPEOMETPHUH U CICACTBUS U3 HUX
[TonsiTue 06 akCHOMAaTHYECKOM
8 ocTpoe cTepeome aKCHO bubmmorexa [OK
IMOCTPOCHUH CT METPHHU: aKCHOMBI
p p p https://m.edso00.ru/239c8cb4
CTEPEOMETPHUH U CIECACTBUS U3 HUX
[ToHsATHE 00 aKCHMOMATHYECKOM
9 ocTpoe cTepeome aKCHo bubmorexa [OK
IMOCTPOCHUH CT METPHHU: aKCHOMEI
p p P https://m.eds00.1ru/65¢6b106
CTEPEOMETPHUU U CIEACTBUS U3 HUX
[ToHsTHE 00 aKCHOMATHYECKOM
10 MOCTPOEHUHU CTEPEOMETPUH: aKCHOMBI bubmorexa [TOK
p p pHit: https://m.edsoo.ru/258fc245
CTEPEOMETPHUH U CIEACTBUS U3 HUX
B3anmHoe pacnosioskeHue npsiMbIX B
1 IIPOCTPAHCTBE: NIEPECEKAIOIIMECH, bubnuorexa [JOK
rapajuielibHbIE U CKPEIMBAIOIINECS https://m.edsoo.ru/1a2520£6
MpsIMbIE
[TapannenbHOCTh NPAMBIX U
MJIOCKOCTEW B IPOCTPAHCTBE:
12 MapajuieIbHbIC MPSIMBIC B bubmorexa TIOK
p p . https://m.edsoo.ru/93ad36b3
MIPOCTPAHCTBE; NapalIeIbHOCTh TPEX
MPSIMBIX
[TapamienbHOCTB NPAMBIX U
13 MJIOCKOCTEH B IPOCTPAHCTRE: bu6mmoreka [JOK
[TapannenbHOCTh NPAMON U https://m.edsoo.ru/ee1d19b9
IJIOCKOCTH
14 VYrael ¢ coHanpaBJI€HHBIMU bu6mmoreka [IOK




CTOpPOHAMH

https://m.edsoo0.ru/9f4071b9

VYros Mexay NpsMbIMU B

bu6mmoreka [JOK

15
MPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 Yron mexay npsiMbIMU B bu6nuoreka [IOK
NPOCTPAHCTBE https://m.edso00.ru/2935a9a0
17 [TapajieabHOCTB IUNIOCKOCTEN: bu6nuorexa IIOK
HapajuIeIbHbIE INIOCKOCTU https://m.edsoo.ru/2e18255
18 CBoiicTBa napayyieNbHBIX IIOCKOCTEN Bubmmorexa [IOK
P https://m.edsoo0.ru/e504d656
IIpocrerinne MpoCcTpaHCTBEHHBIE
19 (GUrypsl Ha MIOCKOCTU: TETPad Bubmmorexa LIOK
P - TOTPasAp, https://m.edsoo.ru/4a28dc02
KyO, apasienenumnes
N bu6mmoreka [JOK
20 Hoctpoente cederit https://m.edsoo.ru/1d434d0f
bubmuorexa [JOK
21 II i
OCTPOCHHE CCHCHIH https://m.edsoo.ru/ec26feSd
KonTponbHas pabota mo Teme
” "IIpsimble U IJIOCKOCTH B bu6nuorexa LIOK
npoctpaHcTse. [lapamiensHOCTh https://m.edsoo.ru/9a0a9%e56
IPSIMBIX U IIJIOCKOCTEN"
IleprieHAMKYIAPHOCTD NMPAMOU U
23 HH(I))CKOCTI/I'}II'IG pneH UK IJ)I;[ HbIE Bubmmorexa [IOK
 HEPTCHAMIKY AP https://m.edsoo.ru/b19f6as5d
NpsiMbIE B IPOCTPAHCTBE
24 [Ipsambie mapajienbHbIE U bubnuorexa [JOK
MEPIIEHIUKYJIISIPHBIE K TIJIOCKOCTH https://m.edsoo.ru/0ac11c95
’5 [Tpsimble napasieabHbIe U bub6muoreka LIOK
MEPIEHAUKYJISIPHBIE K IIIIOCKOCTH https://m.edsoo.ru/ba545966
26 [Ipu3Hak nepneHIuKyISIPHOCTH bubnuorexa [JOK




MPSIMON U TIOCKOCTH

https://m.edsoo.ru/f85bfc46

[Ipu3Hak nepnesaAuKyISIPHOCTH

bu6mmoreka [JOK

27
MPSIMOU U TUIOCKOCTH https://m.edsoo.1u/79165d15
73 Teopema o npssmoit bubnuorexa LIOK
NEPIEHANKYJISIPHON IIIOCKOCTH https://m.edsoo.ru/635¢5087
29 Teopema o npsamoi bu6nuorexa IIOK
NEPIEHAUKYIJISIPHON IIIIOCKOCTH https://m.edsoo.ru/bd37458
30 Teopema o npsimoit bubnuotexa [JOK
MIEPIICHIUKYJISIPHOM TIOCKOCTH https://m.edsoo.ru/7d18834b
[lepnenauKyIsip U HAKJIOHHBIE:
31 a(iTOSIHI/IeyOT lTjquH O TTIOCKOCTH bu6morexa TIOK
p il ’ https://m.edsoo.ru/33¢c477d3
paccTosiHue OT MPSAMOM 10 IITIOCKOCTH
[leprienauKymsip U HAKJIOHHBIE:
32 acIZ:TOﬂHHeyOT I;O‘{KI/I 0 TUIOCKOCTH bubmorexa OK
P 9 : https://m.edsoo.ru/66fefadd
paccTosiHUE OT MPSIMOM J0 INIOCKOCTH
[leprienquKysip U HAKJIOHHBIE!
33 a(f)CTOﬂHI/IeyOT I’[)‘O‘-IKI/I 0 IJIOCKOCTH bubmorexa [OK
p 'EI ’ https://m.edsoo.ru/a5b7b8e3
paccTosiHUE OT MPSIMOM J0 INIOCKOCTH
[lepnieHauKysip ¥ HAKJIOHHBIE:
34 aciTo;IHI/IeyOT IT)quI/I 0 TUIOCKOCTH bubmorexa [TOK
p f[ ’ https://m.edsoo.ru/dbee22bc
paccTostHUE OT MPSIMOM A0 MIIOCKOCTH
15 YTrael B IPOCTPAHCTBE: YIOJI MEXAY bubmuotexa [JOK
MIPSIMOU U INIOCKOCTBIO https://m.edsoo.ru/6b61b2b4
16 JByrpaHHbIN yToJ1, TMHEUHBIA YroJI bubnuorexa [JOK
JIBYTPAHHOIO yria https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHbIi yro, TMHEHHBIN yro bubnuoreka LIOK

JBYTPaHHOIO yria

https://m.edsoo.ru/c7c777ed




[leprieHANMKYASAPHOCTD IIIOCKOCTEI:

38 PU3HAK NEPIEHIUKYIIPHOCTH ABYX bubmmorexa LOK
p Up JMKY AP By https://m.edsoo.ru/ec3e2da3
IUIOCKOCTEN
IlepneHIUKYIIIPHOCTE IIJIOCKOCTEH
39 I II/I)3HaK neynelli UKYJIAPHOCTH ABYX Eubmorexa IIOK
p vp AMKY AP By https://m.edsoo.ru/ed9e¢2a8e
IUIOCKOCTEH
IlepnenIUKYIAPHOCTE MIIOCKOCTEN:
40 i II/I)?;HaK neynelli UKYJIAPHOCTH OBYX Eubmiorexa HOK
p Up AHKY AP By https://m.edsoo.ru/ba75dc57
IUIOCKOCTEH
41 Teopema o TpéX MEepHEHIUKYIIIPAX bubmorexa [IOK
p p P JKY AP https://m.edsoo.ru/e4972cdc
42 Teopema o TpEX MEPHEHIUKYIIIPAX bubmmorexa IIOK
p p P JIMKY AP https://m.edsoo.ru/52188a7d
43 Teopema o TpEX MEPHEHIUKYIIIPAX bubmmorexa LOK
p PEX TICPTICHMKYIAP https://m.eds00.ru/9f246736
KoHTponbHas paboTta 1o Temam
44 "[leprieHAUKYISIPHOCTD NMPSMBIX U bubnuorexa [JOK
mockocTe" u "YTibl MexXIy https://m.edsoo.ru/5b971ef3
NPSMBIMH U TJIOCKOCTAMU"
[TonsiTHE MHOTOTPAaHHUKA, OCHOBHBIC
3JIEMEHTHI MHOTOTPaHHUKA,
45 BBITYKJIbIE U HEBBLITYKIILIE bubmaorexa LIOK
y y B https://m.edsoo.ru/2d24e873
MHOTOTPAaHHUKH; pa3BEPTKA
MHOTOTpaHHUKA
[Ipusma: n-yronpHas npusma; rpaHu U
46 OCHOBaHUS IPU3MBI; TIpsiMasi U bu6mmoreka [JOK

HAKJIOHHAs MPU3MbL;, OOKOBas U
IIOJIHASI IOBEPXHOCTH MPU3MBI

https://m.edsoo.ru/b4ad63ad




[Tapannenenumnen, NpAMOYTroJIbHBII

bubmuoreka [JOK

47 napa’sulesienuIe]l U ero CBOMcTBa https://m.edsoo.ru/8a7be683
[Mupamuna: n-yronpHasi nupammuaa,
IPaHU ¥ OCHOBaHHUE NMUPaMU/IbI;
48 OOKOBas 1 MOJIHAS TIOBEPXHOCTh bubmmorexa LIOK
. https://m.edsoo.ru/fblcd0as
MUPAMUJIBL; IPaBUIIbHAS U yCeUEHHAs
nupaMuja
[IpaBunbHBIE MHOTOTPAHHUKHU:
HOHSITUE IPABUIIBHOTO

49 MHOTOTpaHHMKA; MpaBUJIbHAs PU3Ma bubnuorexa LIOK
Y IIpaBUJIbHAs IUPAMUAQA; IPaBUIIbHAS https://m.edso0.ru/074c8865
TpeyrojbHasi MupaMuaa u
IPAaBWIBHBIN TeTpa3ap; KyO
[IpencraBneHue o NpaBUIBHBIX

50 MHOTOTpaHHHUKaX: OKTa’ap, buommorexa LIOK

https://m.edsoo.ru/a0fdd5bf
JOJEKa3Ip U UKOCAIP.
CumMeTpus B IPOCTPAHCTBE:
CUMMETPUSI OTHOCUTEIBHO TOUKH,

51 IPSIMOM, TNIOCKOCTH. DJIEMEHTBI bu6nuorexa LIOK
CUMMETPUU B IUPAMUJAX, https://m.edsoo.ru/b9e777d9
napajulesenune1ax, NpaBUIbHbBIX
MHOTOTpaHHHUKaX
Brruncnenue a3nemMeHTOB

52 MHOT'OI'pPaHHHUKOB: pEOpa, TuaroHasu, Bubmmorexa LIOK

https://m.edsoo.ru/6¢cdbecef
YTJIBI
53 [Tnomans 60KOBOM MOBEPXHOCTH U bu6mmoreka [JOK

ITOJTHOM TTOBEPXHOCTH IIPSAMOU
MPU3MBbI, TUIOUIaJb OCHOBAHH,
TeopemMa 0 OOKOBOM MOBEPXHOCTHU

https://m.edsoo.ru/37d84157




MPSMON MPU3MBbI

[Tnomans OOKOBOI MOBEPXHOCTH U

IIOBEPXHOCTHU IIPABUIIBHOU

bu6moreka [JOK

>4 TTHPAMHIBL, TEOpEMa O TLIOTat https://m.eds00.ru/5603¢30b
OOKOBOI MOBEPXHOCTH YCEUEHHOMN
TTUPAMH/TBI
55 KonTponbhas padota no teme bubnuorexa LIOK
"MHororpaHHuku" https://m.edsoo.ru/a95£f5c04
N bubmuorexa [JOK
II
36 onsHe 06 00nEve https://m.edsoo.ru/7ad0020b
N bubmuoreka [JOK
37 OObEM mHpaMiE! https://m edsoo.ry/235171b3
N bubnuorexa [JOK
38 OOBEM nipavu b https://m.edsoo.ru/f47dfefd
" bubnuorexa [JOK
39 OOBEM npavu b https://m.eds00.ru/79¢10312
N bu6mmoreka [IOK
60 OOBEM npamu b1 https://m.edsoo.ru/2faade3f
bubmuorexa [JOK
61 O06BEM TPU3MBI https://m.eds00.ru/7985360
8
N bubnuorexa [JOK
62 OOBEM npH3MbI https://m.edsoo.ru/1e053890
N bu6mmoreka [{JOK
63 OOBEM npu3MbI https://m.edsoo.ru/482d3f51
64 KonTponbhas pabota no teme bubnuorexa [JOK
"O0BbEMBI MHOTOTPAaHHUKOB" https://m.edsoo.ru/28a6573¢
65 [ToBTOpenue, 0600IIEHNE bu6mmoreka [IOK




cUCTeMaTu3alys 3HaHuH.
ITocTpoenue ceuenuii B
MHOTOT'PaHHHUKE

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

[ToBTOpeHue, 00001IeHNE
cUCTeMaTu3alus 3HaHuH.

66 Brrancnenue paccTossHMiA: MEXTY | bu6moreka [JOK
JByMsI TOUKaMH, OT TOYKH J0 MPSIMOH, https://m.edsoo.ru/f7792ba9
OT TOYKH J0 ITIOCKOCTH, MEXTY
CKPELIMBAIOIINMUCS TPSIMBIMHU
bu6mmoreka [JOK
67 Hrorosas konTpomLHas padota ! https://m.edsoo0.ru/b9146bc0
[ToBTOpeHmE, 0600MIEHNE
cUCTeMaTu3alus 3HaHUM.
Beluncnenue yrioB: MexIy
68 CKpPEIIMBAIOIIUMHUCS TTPSIMBIMH, 1 bubmorexa [OK

MEX1y TPSMOIl U MJIOCKOCTBIO,
JBYTPaHHBIX YTJIOB, YTIIOB MEXTY
TUIOCKOCTSIMU

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

OBUIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

68




11 KIIACC

KoJsun4yecTBo yacos JJIeKTPOHHbIE
Ne Hara ungposbie
Tema ypoka Konrpoabnsie | IlpakTnyeckn
n/n Bcero u3yuyeHusi | oOpa3oBaTebHbIE
padoThI e padoThl
pecypcsbl
Cdepa u map: ueHTp, paauyc,

1 MaMETP; TUIOIIA/Ib IOBEPXHOCTH 1 Bubmmorexa I[JOK
A P> Haa p https://m.eds00.ru/0341bc2b
cepsl
B3aumnoe pacnonoxenue chepsl u

bu6mmoreka [JOK
2 TUTOCKOCTH; KacaTelbHas TNIOCKOCTh 1
https://m.edsoo.ru/bed12a43
K chepe; momaas cepbl

3 N3ob6paxenue chepsl, mapa Ha 1 bubnuorexa [JOK
mwiockoct. CeyeHus 1apa https://m.edsoo.ru/bc15f7f2
[{ununapuyeckas MOBEPXHOCTb,

4 o0pa3yronue HUIHHIPUIECKON | bubnuorexa [JOK
MOBEPXHOCTH, OCh IWJIMHIPUYECKOMN https://m.eds00.ru/6054b8c1
MOBEPXHOCTHU
[{uuHIp: OCHOBaHMS U OOKOBAs

5 MOBEPXHOCTh, 00pa3yroIas 1 oCh; | bu6moreka [JOK
TJI0MIA b OOKOBOM U TTOJTHOM https://m.edso0.ru/188f6216
MOBEPXHOCTHU
N300paxkenne uunuHapa Ha
miockocth. Pa3BépTka nunuuapa.

6 CeueHus IUITUH]T pa (HJ‘IOCKOCTII))IO 1 bubmmorexa I[JOK

. P ’ https://m.edsoo.ru/016e25eb
napauieJIbHON WIH
MIEPIICHIUKYJIIPHOW OCH IIHJIUH/IPA)
7 Konunueckas moBepxHOCTb, 1 bu6mmoreka [JOK




00pa3yroIme KOHHIEeCKOU
MOBEPXHOCTH, OCh U BepLINHA
KOHUYECKOW MOBEPXHOCTH

https://m.edsoo.ru/c94ba09b

KoHyc: ocHOBaHME U BEpPIINHA,

8 oOpa3yro1as 1 ocb; IJI0LAAb bubmmorexa [JOK
pasyiom B; TLoman https://m.eds0o.ru/897dd3b2
OOKOBOH U MOJHON MOBEPXHOCTH
YceuéHnplii KOHyC: 00pa3yrouye u
9 BBICOTA; OCHOBaIiII/ISI u gonBaﬁ bubmmorexa [IOK
’ https://m.edsoo.ru/1468bab3
MOBEPXHOCTh
N3o6pakenne KoHyca Ha
m1ockocTy. Pa3BépTka KoHyca.
CeueHnus koHyca (TUIOCKOCTHIO, bubmuorexa [JOK

10 .

MapaJUIEIbHOM OCHOBAHUIO, U https://m.edsoo.ru/0Obde1be8
MJIOCKOCTBIO, TPOXOAIIEH Yepe3
BEPILUHY)

1 KoMOunanwst Ten BpamieHus u bu6muoreka [JOK
MHOTOTPaHHUKOB https://m.edsoo.ru/3cefl0e5
MHOrorpaHHuK, ONMCaHHbINA OKOJIO

12 cdepsl; chepa, BIUcaHHAS B bu6muorexa IIOK
MHOTOTPaHHHUK UJIU B TEIO https://m.edsoo.ru/0b136158
BpalleHus

13 [Tonusitue 06 06bEMe. OCHOBHBIE bubnuotexa [JOK
CBOIcTBa 0OBEMOB Tel https://m.edsoo.ru/26a03{b7

N bubnuorexa [JOK
14 06
PEM HHIHRAPA, ROHYCa https://m.edsoo.ru/5513d87b
N but6mmoreka [JOK

15 S
OOBEM mapa 1 nomans chepe! https://m.edsoo.ru/d189bde2

16 [TonoOHBIC TENa B MPOCTPAHCTBE. bu6nuoreka [JOK




CoOTHOIICHUST MEXIY TUTOIIAISIMA
MOBEPXHOCTEH, 00BEMaMHU
IMIOAOOHBIX TET

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

17 KonTponbHas pabota no remam bubnuoreka LIOK
"Tena Bpamenus" u "O0bvemsl Ten" https://m.edsoo.ru/4a33a8ab
13 BexTop Ha nmockocTy U B bu6nuorexa LIOK
NPOCTPAHCTBE https://m.edsoo.ru/Scaefc1b
19 CiokeHue ¥ BhIYMTAHHUE BEKTOPOB Bubmmorera I[JOK
p https://m.edsoo.ru/23{4{089
20 YMHOX€EHUE BEKTOpa Ha YHCIIO bubmmorexa LIOK
P https://m.edsoo.ru/dee379¢eb
Pa3znosxeHnne BekTopa 1o TpéM
21 HEKOMILTAHAPHBIM BEKTOPaM bubmmorera [JOK
P pam. https://m.edsoo.ru/a28fd74e
[IpaBuno mapasuienenumena
Pemenune 3ama4, CBSI3aHHBIX C
22 MIPUMEHEHUEM NPABUII JEHCTBUH C Bubmmorera [JOK
p P A https://m.edsoo.ru/5a827900
BEKTOpaMHU
KoopanHaTHO-BEKTOPHBIN METOT
23 I I/Ip CLIECHUH reOMef NUYECKUX Bubmmorexa [JOK
pHp p https://m.edsoo.ru/d3alfe30
3a/1a4
[IpsiMmoyronbHas cuctema
24 KOOpPJIMHAT B MPOCTPAHCTBE. bu6muorexa IIOK
Koopaunats! Bexropa. [Ipocreiimue https://m.edso0o.ru/48db7058
3a/1a4d B KOOpAMHATaX
)5 VYroa Mexay BEKTOpaMHu. bubnuotexa [JOK
CxanspHoe NPOU3BEICHNE BEKTOPOB https://m.edsoo.ru/725effc4
%6 Brruucnenue yrioB Mexy bu6moreka [JOK

MMPAMBIMHA U ITJIIOCKOCTAMU

https://m.edsoo.ru/8efbe78¢e




KonTtponbHas pabora 1o Teme

bu6mmoreka [{OK

27 "Bekro 00 a 1
KTOpbI H K” PAMHATHL B https://m.edsoo.ru/77c22fc5

MIPOCTPAHCTBE
[ToBTOpeHue, 0600IIEHUE 1

)3 cucremaTu3aiys 3HaHui. OCHOBHBIC | bubmuoreka [JOK
burypsl, pakTbl, TEOPEMBI Kypca https://m.edsoo.ru/1780basd
TUTAHUMETPHH
[ToBTOpenue, o6o0IIeHNE U

29 cucremaTtu3aius 3HaHui. OCHOBHBIC | bubmuorexa [JOK
Gurypsl, pakTel, TEOPEMBI Kypca https://m.edsoo.ru/078cd 184
TUTAHUMETPHH
[ToBTOpeHnue, 0600IIEeHNE U

30 cHUCTeMaTH3aIlvs 3HaHWH. 3a/1aun | bubmuorexa [JOK
IIJIJAHUMETPUU U METObI UX https://m.edsoo.ru/7491efe0
petieHus
[ToBTOpeHnue, 06001IIEeHNE U

31 cHUcTeMaTH3aIlvs 3HaHWI. 3a/1aun | bubmuoreka [JOK
IUIAHUMETPUUA U METOIBI UX https://m.edsoo.ru/4dffda97
petieHus
[ToBTOpeHue, 06001IeHUE U

1 cucreMarusanus 3HaHuil. OCHOBHbIE 1 bu6nuoreka [IOK
¢Gurypsl, GpaxTsl, TEOpEMBI Kypca https://m.edsoo.ru/74b2ad91
CTEpPEOMETPUU

but6mmoreka [JOK
33 Hrorosas xon 0 1
TROIBHA paooTa https://m.edsoo.ru/ec24dfc2

14 [ToBTOpenue, o6o0IIEHNE U I bu6nuoreka IIOK

cucTeMaTu3alus 3HaHUui https://m.edsoo.ru/f465d10e
OBIIEE KOJIMYECTBO YACOB I10 34




ITPOTPAMME







YYEBHO-METO/INYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYEHUKA

METOINYECKHUE MATEPUAJIBI VIS YYUTEJIA

HUP®POBBIE OBPA30OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

MHTEPHET






