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INOACHUTEJIBHASA 3AIIMCKA

['eomeTpust siBasieTcs OAHMM M3 0a30BBIX KYpCOB HAa YPOBHE CpPEIHETO
obOuiero oOpa3oBaHusl, TaK KaK OOECHEYMBAET BO3MOXKHOCTb HM3yYEHUs
JUCUUIUIMH ~ €CTECTBEHHO-HAy4YHOM  HAlpaBJIE€HHOCTH W MPEIMETOB
ryMaHUTapHOro Hukia. [IocKoNIbKy JIornueckoe MblluieHue, opMupyemMoe npu
U3Y4EHUH  OOy4aroUMMHUCA  TOHSTHUHUHBIX  OCHOB  TIE€OMETpPHUM,  MpH
J0KAa3aTeJIbCTBE TEOPEM M IIOCTPOECHUHN LIETIOUYKHU JOTMYECKUX YTBEPKACHUMN Npr
pELICHUH TEOMETPUUECKUX 3a]]a4, YMEHUE BBIIBUTAaTh U ONMPOBEPTaTh TMIOTE3bI
HEMOCPEACTBEHHO HCTONb3YIOTCA MPHU PEIICHUH 33/1a4 €CTECTBEHHO-HAYYHOTO
[IMKJIa, B YACTHOCTU (DU3UYECKUX 3aad.

lensr ocBoeHust mporpamMmbl  yuyeOHoro kypca «['eomerpusi» Ha
yriyOJIEHHOM  YpOBHE —  Ppa3BUTUE  HHJMBUAYAIBHBIX  CIIOCOOHOCTEM
oOydJaromuxcs MNP U3YYEHUH T€OMETPUU dYepe3 oOecredeHre BO3MOXKHOCTHU
IPUOOPETEHUS U UCIOJIL30BaHUs OoJiee TIIYOOKUX TeOMETPHUUYECKUX 3HAHUM U
NEHUCTBUHM, CHEHU(PUUYHBIX TE€OMETPUHU, M HEOOXOIHUMBIX [JIsl YCHEIIHOIO
OpoeCCHOHANBHOIO  O0pa30BaHUs,  CBSI3aHHOIO  C  HCHOJb30BaHHEM
MaTe€MaTUKH.

[IpropuTeTHBIMH 337la4aMH Kypca T€OMETPUU Ha YIIIyOJIEHHOM YpOBHE,
PaCIIUPSIOMUMH M YCHIIMBAIOIUMHU Kypc 6a30BOT0 YPOBHSI, SIBJISIFOTCSI:

paciiupeHue NpeCTaBIeHUs 0 T€OMETPUN KaK YaCTU MUPOBOU KYJIbTYpPHI
1 GOPMUPOBAHUE OCO3HAHUS B3aUMOCBSI3U T€OMETPUH C OKPYKAIOIIUM MUPOM;

(dbopMUpOBaHUE TPEICTABICHHUS O MPOCTPAHCTBEHHBIX (PUI'Yypax Kak o
BRXHEHTITNX MaTEMaTUYECKUX MOJICTISX, MO3BOJIIONINX OMUCHIBATh W U3y4aTh
pasHble SBICHUS OKPYXAIOIIEr0 MHpa, 3HAHME IMOHATUMHOIO ammapara o
pazneny «CtepeoMeTpus» yueOHOro Kypca reOMEeTpuUu;

dbopMupOBaHWE  YMEHUS  BJIAQJETh  OCHOBHBIMH  TIOHATHSIMU O
IPOCTPAHCTBEHHBIX (PUrypax W MX OCHOBHBIMH CBOMCTBAMH, 3HAHHE TEOPEM,
dbopMyn U yMEHHE MX MPUMEHSITh, YMEHHS JTOKA3bIBaTh TEOPEMbl M HAXOIUTh
HECTaHJapTHBIE CIIOCOOBI PEIlICHUs 3a/a4;

dbopMupoBaHHME YMEHMs paclio3HaBaTh Ha 4YepTekax, MOJENSAX U B
pEaIbHOM MHUpPE MHOTOIPaHHMKM U Tejla BpAILECHUSA, KOHCTPYHMPOBAThH
reOMETPUYECKNE MOJEIIN;

(dbopMupoBaHue MOHUMAaHUs BO3MOKHOCTHU aKCHOMaTUYECKOT O
MOCTPOCHUSI MaTeMaTHYEeCKUX Teopui, GOpMUpPOBAHUE TOHUMAHUS POJIU
AKCOMAaTUKH MPU MPOBEICHUH PAaCCYX ICHUI;



(dbopMHUpOBaHME YMEHHUS BIAJETh METOAAMU JOKA3aTENbCTB U aJTOPUTMOB
pEIICHUs, YMEHUSI UX MPUMEHSTh, MPOBOJIUTH JOKa3aTeIbHBIE PACCYXKICHUS B
XOJ€ PpELICHUsS] CTEepEeOMETPUYECKMX 3aJad M 337a4 C [PAKTHYECKUM
colepkaHueM,  (GOpPMHUpPOBAHUE  TMPEACTABIECHHUA O  HEOOXOJIUMOCTHU
JI0Ka3aTeIbCTB TpPU OOOCHOBAHMHM MAaTeMaTHYECKUX YTBEPXKICHHM W POIHU
AKCHOMAaTHKH B TIPOBEACHUH JCTYKTUBHBIX PACCYKICHUA;,

pa3BUTHE ¥ COBEPIICHCTBOBAHUE WHTEJUICKTYAJIbHBIX M TBOPYECKUX
CITOCOOHOCTEH o0y4Jaromuxcs, ITO03HABaTCILHOU aKTUBHOCTH,
MCCJICI0OBATEILCKUX YMEHHM, KPUTUYHOCTH MBIIIUICHU S, UHTEpECca K U3YUCHUIO
reOMETPHH;

dbopMupoBaHue (G yHKIHOHATIBHOM IPaMOTHOCTH, peJieBaHTHOM
T€OMETPUU: YMEHHUS PACIO3HABaTh TMPOSBICHUS TEOMETPHUECKUX TMOHSITHH,
O0OBEKTOB M 3aKOHOMEPHOCTEH B peajbHBIX >KMU3HEHHBIX CHUTYyalUsX WU TpH
M3yYCHUU JPYyruX YYeOHBIX TMPEAMETOB, TMPOSBICHUS 3aBUCUMOCTCH U
3aKOHOMEpPHOCTEW, MOJIEJIUPOBAHUS pPEATbHBIX CUTYAlM, WCCIEI0BaHUSA
MOCTPOCHHBIX MOJIETICH, HHTEPIIPETAI[UU MTOJYUEHHbBIX PE3YyIbTaTOB.

OCHOBHBIMH COJIEP)KATEIHLHBIMU JTUHUSAMH yaeOHOTO Kypca «I'eomeTpusy»
B 10-11 xnaccax sBistorcs: «IIpsiMble M MIIOCKOCTH B HPOCTPAHCTBER,
«Muororpanaukn», «Tena BpameHus», «BeKToppl M KOOpAWHATHI B
IPOCTPAHCTBEY, «J{BHKEHUS B TPOCTPAHCTBEY.

ChopmynupoBannoe Bo ®I'OC COO TpeboBaHUE «YMETh OMEPUPOBATH
MOHSTUSIMUY», PEJICBAHTHBIMU T€OMETPUHU HA YIIIYyOJIEHHOM ypOBHE OOYUEHHS B
10-11 xmaccax, OTHOCUTCSI KO BCEM COZEPKaTEIbHBIM JIMHUAM y4eOHOro Kypca,
a (¢GopMUpOBaHUE JIOTMYECKHX YMEHUH pacrpenensercs He TOIbKO MO
COJIEpP)KATENbHBIM JIMHUSAM, HO M 10 Trojam oOydenus. CopaepxxaHue
o0pa3oBaHUs, COOTBETCTBYIOIEE TPEAMETHBIM pe3yjbTaTaM OCBOEHUS
®denepasibHONM paboyeil MporpaMmbl, paclnpeea€HHbBIM MO rojgaM o0y4deHus,
CTPYKTYPHpPOBAaHO TakuM  oOpa3oM, dYTOOBI KO BCEM  OCHOBHBIM,
NPUHIIMITHAIBHBIM BOIIPOCaM oOyyaroluecs oOpaniajiuch HEOJHOKPATHO. DTO
MO3BOJISIET OPraHU30BaTh OBJAJICHUE TEOMETPUUYECKUMHU TMOHSATUSMH U
HaBBIKAMM IOCJIEAOBATEIbHO M TOCTYNATEIbHO, C COOJIFOJICHHEM MpPHHIMIA
IPEEeMCTBEHHOCTH, a HOBbIE 3HAHHMS BKJIOYaTh B OOIIYyI0 CHCTEMY
F€OMETPUYECKUX IMPENCTABICHUA OOYYaAIOIIMXCS, paclIupsas W yrayosss eé,
o0pa3ysi IPOYHbIE MHOXKECTBEHHBIC CBSI3H.

[lepexona kK U3y4eHHUIO TEOMETPUU Ha YIIIYOJIEHHOM YPOBHE MMO3BOJISIET:

co3gath ycioBus g auddepeHnManu  OOydeHHUs, TOCTPOEHUS
WHUBUyaJbHBIX 00pa30BaTENbHBIX MPOTrpamMM, OOECHEYUTh YIIIYOJIEHHOE
U3Y4YEHHE Fr€OMETPUN KaK COCTABIISIIOLIEH yueOHoro npeamera «MaTtemaTukay;



MOATOTOBUTH OOYYAIONIUXCS K MPOJOJDKCHUIO U3YyYEHUS] MATEMAaTHKU C
yu€ToM BbIOOpa Oynymieit mpodeccuu, odecnieunBasi MPEeeMCTBEHHOCTh MEXTY
o01IUM ¥ TTpo(pecCHOHANIbHBIM 00pa30BaHUEM.

Ha uzydyenue yueOHoro kypca «l'eomerpus» Ha yriayOJEHHOM YypOBHE
orBojutcs 204 gaca: B 10 kimacce — 102 gaca (3 yaca B Henenro), B 11 kimacce —
102 gaca 3 yaca B HEJIEITIO).



COILEPKXAHUE OBYYEHUA
10 KVIACC

IIpsiMmble ¥ IVIOCKOCTH B NPOCTPAHCTBE

OcCHOBHBIE TOHATUS ~CTEpeoMeTpuH. Touka, TMpsAMas, IUIOCKOCTb,
npoctpadcTBO. [loHsiTHE 00 aKCMOMATHUYECKOM IOCTPOEHUU CTEPEOMETPUHU:
AKCHOMBI CTEPEOMETPHUU U CIEACTBUS U3 HUX.

B3anMmHOe pacnosioKeHue NpsIMBIX B IPOCTPAHCTBE: IEPECEKAOIIMECS,
napajuleIbHbIE W CKpelIMBarolmuecs mnpsMble. [Ipu3Hakn CKpemumBarOnmxcs
npsAMbIX. llapasnmenbHOCTE MNpSAMBIX M INIOCKOCTEM B NPOCTPAHCTBE:
NapajyielIbHbIE IPSAMBIE B IPOCTPAHCTBE, NAPAICIBHOCTh TPEX MPIMBIX,
[apaJUIEIbBHOCTh  NPSIMOM M IUIOCKOCTH. [lapamnenbHoe W LEHTPAIBHOE
IPOEKTUPOBaHUE, n3o0paxeHue ¢uryp. OCHOBHBIE CBOWCTBA MapalIeIbHOrO
npoekTupoBanus. M3o0paxenue ¢uryp B mapamienbHOM NMPOEKUUU. YTIIBI C
COHANPABJICHHBIMUA CTOPOHAMH, YIrOJd MEXAYy MNPSAMBIMH B IPOCTPAHCTBE.
[lapamnenpbHOCTh  IUIOCKOCTEW:  MapajulelbHbIE  IUIOCKOCTH,  CBOWMCTBA
napajyieNbHbIX II0cKocTel. [lpocTeiime mnpocTpaHCTBEHHbIE (GUIYpPhl Ha
IIJIOCKOCTH: TE€TPa’Ap, MapajuiesIeuIe], IOCTPOCHUE CEYCHUM.

IlepnieH UK YJIAPHOCTD IPSIMOM U INIOCKOCTH: IEPIEHAUKYIISIPHBIE IIPSIMBbIE
B IIPOCTPAHCTBE, MPAMBIE MMAPAIUIENBHBIE U NEPIECHANKYISIPHBIE K TUIOCKOCTH,
IIPU3HAK MEPIEHAUKYISIPHOCTH IPSAMOUW M IUIOCKOCTH, TEopeMa O IpsAMOU
NEPIEHANKYIIIPHON IIJIOCKOCTH. OproronansHoE IIPOEKTUPOBAHMUE.
IleprieHIUKYJIAp W HAKJIOHHBIC: PACCTOSHUE OT TOYKM JO IUIOCKOCTH,
paccTosiHMEe OT MNPSIMOM 0 TMJIOCKOCTH, MPOEKUUS (PUTYpbl Ha IJIOCKOCTb.
[lepnieHIUKYIAPHOCTh IUIOCKOCTEW: NPHU3HAK NEPHEHAUKYISPHOCTH JIBYX
IockocTer. TeopeMa 0 TpEX MEePIEeHAUKYIAPAX.

VYIIIBI B IPOCTPAHCTBE: YrOJI MEXIY NPSAMON U IUIOCKOCTBIO, JBYI'PAHHBIN
yroji, JMHEWHBIM YIroJl ABYTPAHHOrO yria. TpEXrpaHHBIM W MHOTOI'DAaHHBIE
yrasl. CBOMCTBA IJIOCKMX YIVIOB MHOTOIPaHHOro yria. CBOMCTBA IUIOCKUX U
IBYTPaHHBIX YIVIOB TPEXTPaHHOro yria. Teopembpl KOCHHYCOB M CHUHYCOB IS
TPEXTPAHHOIO yIJa.

MHoOrorpasHHuKHu

Buapsl MHOrOrpaHHUKOB, pa3BEpPTKa MHOrorpaHHuka. [Ipusma: n-yronpHas
npu3Ma, OpsMas M HaKJIOHHAs MpU3Mbl, OOKOBask W IOJIHAS IOBEPXHOCTH
npusMsl. [lapamienenunen, NpsAsMOYTrOJIbHBIN MTapauIeICIUIE] U €r0 CBOWCTBA.
Kparvaiimne mytu Ha IOBEpXHOCTM MHOTOrpaHHUKa. Teopema Oiiepa.
[IpoctpanctBennas teopema Iludaropa. [Mupamuma: Nn-yronpHas mupamuaa,



npaBWibHas W yceu€HHas nupamuibl. CBoiicTBa péOep M OOKOBBIX TI'paHEl
IpaBWIBHOM nupamusl. [IpaBuibHbIE MHOIOIPAHHUKH: MTPAaBUJIbHAS MIPU3MaA U
MpaBUJIbHASL NUPaMUIa, IPaBUJIbHAs TPEYTrOJIbHAs NMUPAMHUIA U IPABUIBHBINA
TeTpa’ap, KyO. IlpencraBieHre O NpaBUIbHBIX MHOTOTPAaHHUKAX: OKTa’Jp,
JNONEKAd AP U UKOCADIP.

Bbluucnenne 371€MEHTOB MHOIOIPaHHUKOB: pEOpa, AMArOHAIM, YTJIbL
[Tnomaas GOKOBOW TMOBEPXHOCTH W TOJHOW TMOBEPXHOCTH MPSMOM TPU3MBI,
IIoNiab OCHOBAaHUM, TeopeMa O OOKOBOM IMOBEPXHOCTH MPSIMON MIPU3MBI.
[Inomaas OOKOBOM MOBEPXHOCTH W IMOBEPXHOCTU MPABWILHOW MHPAMU/IBI,
TeopeMa O IJIOIAAN YyCEeYEHHON MUPAMUIBI.

CuMmmeTrpuss B IPOCTPAHCTBE. OJIEMEHTBI CUMMETPHM  IIPaBUIIBHBIX
MHOIOrpaHHUKOB. CHMMETpHsI B MPAaBUIBHOM MHOIOIDaHHUKE: CUMMETpUS
napajiesIeuIea, CAMMETPUS MTPaBUIIbHBIX MPU3M, CUMMETPUS IPaBUIBHON
MApaMU/IBbL.

BekTopbl ¥ KOOPAMHATHI B IPOCTPAHCTBE

[loHsATHA: BEKTOp B IIPOCTPAHCTBE, HYJIEBOM BEKTOp, IJIMHA HEHYJIEBOIO
BEKTOpPA, BEKTOPHl KOJUIMHEAPHBIE, COHAIIPABICHHBIE MW IIPOTHUBOIIOJIOXKHO
HaIlpaBJICHHbIC BEKTOpbl. PaBeHCTBO BEKTOpOB. JIeWCTBUA C BEKTOpaMMu:
CJIOKEHHE U BBIYUTAHHE BEKTOPOB, CyMMa HECKOJIBKUX BEKTOPOB, YMHOKECHHUE
BeKTOpa Ha uucio. CBOWCTBAa CIOkKEHUS BEKTOpOB. CBOMCTBA YMHOKEHUS
BekTopa Ha uucio. [loHatue  komruiaHapHele  BeKTOpbl.  [Ipu3nak
KOMIUIAHAPHOCTH TpEX BekTOpoB. [IpaBuno mnapamwrenenunena. Teopema o
Pa3oKEHUN BEKTOpa IO TPEM HEKOMIUIAaHApHBIM BekTopam. IIpsMoyrosibHas
cucTeMa KoopAuHaT B mpocTpaHcTBe. KoopauHatel BekTopa. CBf3b MEXIY
KOOpJIMHATAMU BEKTOpPAa W KOOPAMHATAMU TOYEK. YTOJI MEXKIYy BEKTOpPaAMHU.
CkansipHOoe NpOou3BEAECHUE BEKTOPOB.

11 KJIACC

Tesia Bpalenust

[ToHATHA: UUIMHAPUYECKAs ITOBEPXHOCTh, KOHMYECKAasi ITOBEPXHOCTb,
chepuueckas TOBEPXHOCThb, 0O0pa3yrollve MoBepxHocTel. Tema BpalieHUs:
UTUHAP, KOHYC, YCEUEHHBIA KOHYC, cdepa, map. B3ammHOe pacrosoxeHue
chepbl M IUIOCKOCTH, KacaTellbHas IIOCKOCTh K cdepe. M3o0pakeHue Ten
BpallleHus Ha TiockocTu. Pa3Béprka nunuuapa u konyca. Cummerpust chepsl u
mapa.

O6béM. OcHoBHBIE CBOiicTBAa 00BEMOB Tei. Teopema 00 00BEME
NpSMOYTOJILHOTO Tapajuiesienunena u cienctBus u3z He€. O0BEM mpsiMoilt u



HaKJIOHHOW TpU3MBbI, UWIUHIpa, OUpaMulbl W KoHyca. OO0BEM mmapa
1apOBOr'0 CETMEHTA.

KomOunanuu ten BpalieHuss 1 MHOTOrpaHHUKOB. [Ipu3ma, BOucaHHas B
UWIMHAP, ONMCaHHas oOKoyo uuiauHApa. llepeceyenne cdeppl M 1mapa ¢
iockocThio. Kacanue mapa u cdepsl miockoctbio. [loHsITHE MHOTOTpaHHUKA,
OMHMCAHHOTO OKOJIO cdephl, cPepbl, BIMCAHHOW B MHOTOIPAaHHUK WA TEJO
BpalllCHUSI.

[Inomaas MOBEPXHOCTU IWIMHJIPA, KOHYCA, TUIOMIaAb cephl U €€ YacTeu.
[Togobue B mpoctpancTBe. OTHOIIEHHE O0BEMOB, IUIONIAACH MOBEPXHOCTEH
nonoousix Quryp. [IpeobpazoBanue momodbusi, romorerus. Pemenue 3amad Ha
IIJIOCKOCTH C UCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METOJOB.

[TocTpoenne ceyeHHI MHOTOTPAHHMKOB M TEJ BpalllEHUS: CEUYECHUs
muIMHApa (MapawieIbHO W TEPHIEeHIUKYISIPHO OCH), CEYEHUS KOHyca
(mapanmnenbHble OCHOBAHUIO W TMPOXOMASIIUE Yepe3 BEPIIMHY), CEUCHUS IIapa,
METOJbl TOCTPOCHMSI CEUEHHUM: METOJ CIEJ0B, METOJl BHYTPEHHErO
IPOEKTUPOBAHUS, METOJI IIEPEHOCA CEKYILIEH MIOCKOCTH.

BekTopbl 1 KOOPAMHATHI B POCTPAHCTBE

Bektopsl B mpoctpancTBe. Ornepanuud HaJl BeKTopaMH. BekTtopHoe
YMHOKEHHE BEKTOpPOB. (CBOMCTBA BEKTOPHOTO yMHOXKEHMSA. lIpsamMoyronbpHas
cucTeMa KoopAuHAT B mnpocTpaHcTBe. KoopaunHatel BekTOopa. PasnoxkeHue
BekTOopa 10 ©Oasucy. KoopaMHATHO-BEKTOPHBIH METOA TIPU  pEUICHUU
FEOMETPUYECKHUX 3a]1ay.

J{BUKeHUs] B IPOCTPAHCTBE

JBmwxeHus: mpoctpancta. Otobpaxkenus. J|BUKeHUsT U paBEHCTBO GUTYP.
OO6mue cpoiicTBa ABMXKEHUU. Buabpl ABWIKEHWN: TapaUieJbHBIA TEPEeHoC,
LHEHTpaJbHAsl CUMMETpPHS, 3€pKajbHas CUMMETpPHS, MOBOPOT BOKPYT MPSMOM.
[TpeoGpazoBanus nooowus. [Mpsimas u chepa Diinepa.



IHNIAHUPYEMBIE PE3YJbBTATBI OCBOEHUA YYEBHOI'O KYPCA
«TEOMETPUS» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBLIIEI'O OBPA3OBAHMUSA

JIMUYHOCTHBIE PE3YJIBTATbBI

1) rpaxkaanckoe BociMTaHue:

chOpPMUPOBAHHOCTh ~ TPAXKTAHCKOM  TO3UIMK  OOydYaromIerocss  Kak
AKTUBHOT'O M OTBETCTBEHHOI'O YJICHA POCCHUICKOr0 OOIIECTBA, MPEICTABICHUE O
MaTeMaTUYECKUX OCHOBAX (hYHKIIMOHUPOBAHUSI PA3IMYHBIX CTPYKTYD, SIBICHUH,
MPOLIEYp TPaXAAHCKOro 0O0mecTBa (BBIOOPHI, OMPOCHI W JIPYroe), YMEHHUe
B3aMMOJICICTBOBATh C COLMAJIbHBIMU HWHCTUTYTaMH B COOTBETCTBUHU C HX
(GYHKIUSIMU U Ha3HAYCHUEM;

2) maTpuoTH4ecKoe BOCIIUTAHHUE:

c(hOpMUPOBAHHOCTH POCCUMCKOMN TPakIaHCKOW UJIEHTUYHOCTH, YBAKECHUS
K IPOIUIOMY U HACTOSIIEMY POCCUMCKON MaTeMaTUKH, IIEHHOCTHOE OTHOIIECHUE
K JOCTHKEHHUSIM POCCUUCKUX MAaTeMaTUKOB M POCCUHCKOW MaTeMaTH4YeCKOW
IIKOJIbI, UCTOJB30BaHUE ATUX JOCTIKCHUN B JPYrUX HayKax, TEXHOJOTHSX,
chepax IKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHUE JTyXOBHBIX LEHHOCTEN POCCUIHCKOTO Hapoja,
chOpMUPOBAHHOCTh  HPABCTBEHHOI'O  CO3HAHUS, OSTUYECKOTO TOBEICHHS,
CBS3aHHOT'O C TMPAKTUYECKUM MPUMEHEHHUEM JIOCTHXKEHUA HAyKHU W
JNEATEIbHOCThIO  YYEHOr0, OCO3HAHUE JIMYHOTO BKJIaJla B IOCTPOEHUE
YCTOMUYHUBOTO OYIYIIETO;

4) acreTHYecKOe BOCIIUTAHUE:

ACTETUYECKOE OTHOLIEHHWE K MUPY, BKJIIOUas ICTETUKY MATEMAaTHUYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pELIEHU, pacCyKJIEHUM,
BOCIIPUMMYHUBOCTh K MATEMAaTUUYECKUM aCIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pusuyeckoe BocIUTAHHE:

chOpMUPOBAHHOCTh YMEHHUSI TMPUMEHSITh MAaTeMAaTUYECKHE 3HAaHUS B
MHTEpecax 370pOoBOro M Oe3omacHOro oOpa3a JKU3HH, OTBETCTBEHHOE
OTHOIIEHHE K CBOEMY 3JI0pOBbIO (370pOBOE TMHUTaHWE, COAlaHCHPOBAHHBIN
PEXHM 3aHATUNA U OTJIbIXa, PETyJsipHas (pU3nYecKasi aKTUBHOCTH), (PU3NYECKOE
COBEPILICHCTBOBAHHE pu 3aHATHUAX CHOPTUBHO-03/I0POBUTEIBHOM
NEATENbHOCTBIO;

6) TpynoBoe BocniuTaHue:



TOTOBHOCTh K TpPYAY, OCO3HaHUE IICHHOCTH TPYAOTIOOHS, HWHTEpPEC K
paznuuHbIM  chepaM  TpPoPecCHOHANTBHOM  JEATEbHOCTH, CBS3aHHBIM C
MaTeMaTUKOW U €€ TPWIOKCHHUSIMH, YMCHHE COBEpIIATh OCO3HAHHBIA BHIOOD
Oynymieit npodeccuu M peaau3oBbIBaTh COOCTBEHHBIC >KU3HECHHBIC IJIAHBI,
TOTOBHOCTh M CHOCOOHOCTH K  MaTreMaTHYeCKOMY OOpa30BaHUIO W
caM000pa30BaHUI0 Ha TPOTSHKCHWHM BCEH JKU3HU, TOTOBHOCTh K aKTHBHOMY
Y4aCTHIO B PEIICHUH MPAKTUYSCKUX 337249 MaTEMaTHUECKON HAIPaBIECHHOCTH;

7) 3K0JIOTMYeCKO€e BOCIIUTAHME:

chOpPMHUPOBAHHOCTh AKOJIOTHYCCKOW KYJIBTYpPhI, TOHUMAHHWE BIUSHUS
COIMATPHO-DKOHOMHUYECKMX  TPOIECCOB HAa  COCTOSHHE TIPUPOJHON U
COLIMATIBHOM Cpe/bl, OCO3HAHHME TJIOOATBHOTO XapakTepa HKOJOTHUUYECKUX
mpo0ieM, OpUEHTANNsI Ha PUMEHEHNE MAaTeMaTUYeCKUX 3HAHUW I PEIICHMUS
3a/1a4 B 00JIaCTH OKPYXKAIOIICH Cpefibl, MJIaHUPOBAHUE MTOCTYIKOB U OLIEHKU UX
BO3MOXKHBIX TIOCIIEACTBUN JIsI OKPY>KAFOIICH CPEIbI;

8) HEeHHOCTH HAYYHOI' 0 NTO3HAHUS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YpPOBHIO pa3BUTHS HAyKH MW  OOIICCTBCHHOW TMPAKTUKH, ITOHUMaHUE
MaTeMaTH4YeCKOM HayKu Kak chepbl 4eI0BEYECKOM ACATEIbHOCTH, 3TAroB &
pPa3BUTHS W 3HAYUMOCTH JUISI PA3BUTHS IUBUIM3AIIMN, OBJIAJICHUE SI3BIKOM
MaTEeMaTUKH W MaTeMaTHYEeCKOW KyJbTYpPOH KaK CpPEICTBOM ITO3HAHWS MUpa,
TOTOBHOCTh OCYIICCTBIIATh NMPOSKTHYIO M HCCIEAOBATEIBCKYIO JEATeIbHOCTD
WHUBUyaIbHO U B TPYIIIIC.

METAINPEAMETHBIE PE3YJIBTATHI

IlosHaBaTe/ibHbIC YHUBEPCAJIbHbIC YUeOHbIC 1eHCTBUSA

ba3oBrblie 1oruyeckue 1eHCTBUA:

BBIABIIAITh Y XapaKTEpPU30BATh CYIIECTBEHHBIE MPU3HAKU MAaTEMaTUYECKUX
OOBEKTOB, TOHATHUN, OTHOLICHUN MEXIy NOHATUAMH, (HOPMYIUPOBATH
OIIpECIICHHUS IIOHSATHUH, YCTaHaBIUBATh CYILLECTBEHHBIN IIPU3HAK
KJaccu(UKaly, OCHOBaHMWS JUIsi OOOOLIEHUS M CPAaBHEHUS, KPUTEPUU
IIPOBOJIMMOTO aHAJIN3A,

BOCIIpUHUMAaTh, (QOpPMYyIHpOBaTh M  NpeoOpa3oBBIBATH  CYXKACHUS:
YTBEPAUTEIbHBIE U OTPULIATEIbHBIEC, €IMHUYHBIE, YACTHBIE U OO0IKE, YCIOBHBIE,

BBIBILITH ~ MAaT€MaTUYECKUE  3aKOHOMEPHOCTH,  B3aMMOCBS3UM U
OpoTHBOpeuns B (aKkTax, JaHHBIX, HAOIIOJECHUSX U YTBEPXKICHUSX, MTpeAsIaraTh
KPUTEPUH JJIS1 BBISBIICHHUS 3aKOHOMEPHOCTEN U MPOTUBOPEYUHI;



JIeNaTh BBIBOJABI C HCIIONH30BAHUEM 3aKOHOB JIOTUKH, ICTyKTHUBHBIX H
WHYKTUBHBIX YMO3aKIIOYECHUHN, YMO3AKIIOUEHUH 110 aHAJIOTUH;

MIPOBOJIUTH CaMOCTOATEIHHO JI0Ka3aTelbCTBA MaTeMaTH4eCKUX
YTBEpXKIACHUN (TIpsIMbIE W OT TIPOTHBHOTO), BBICTpAWBaTh apryMEHTAIIHIO,
IPUBOJUTH TIPUMEPHl W  KOHTPIPUMEPHI, OOOCHOBHIBATH COOCTBEHHBIE
CY)KIIEHUS 1 BBIBOJIBI;

BBIOMpATh CIOCOO pelieHust y4eOHOW 3amayu (CpaBHHBATh HECKOJIBKO
BapUMAHTOB pelIeHUs, BbIOUpaTh Haubosiee NOAXOAANIMNA ¢  YyU4ETOM
CaMOCTOSATEILHO BBIICTIEHHBIX KPUTEPHUERB).

ba3oBrble ucciienoBarejbCKue 1eiCTBUA:

MCIOJIb30BaTh BOIMPOCHI KAK HCCIENOBATEIbCKUNA MHCTPYMEHT MO3HAHUSA,
GopmMynupoBaTh  BONPOCHL, (PUKCHUPYIOIIME MPOTUBOpEUYUE, Mpodiemy,
yCTaHABJIMBATh UCKOMOE U JAaHHOE, (POPMUPOBATH TUIOTE3Y, APTYMEHTUPOBATH
CBOIO MO3UIINI0, MHEHUE;

IPOBOJUTH CaMOCTOSITENTEHO CIUTAHWPOBAHHBIN OKCIIEPUMEHT,
UCCIIEIOBaHNWE M0 YCTAHOBJIEHUIO OCOOEHHOCTEM MaTeMaTH4ecKOro O0BEeKTa,
SBIICHUS, TIPOIECCa, BBIABICHHIO 3aBUCUMOCTEH MEXIYy OOBEKTaMH,
SBJICHUSIMH, TIPOIIECCAMU;

CaMOCTOSITEILHO (hOPMYJIMPOBATH 0OOOIIEHUS M BBIBOJIBI MO pe3yJbTaTam
NPOBEAEHHOTO HAOMIOJACHUS, WCCIENOBaHUS, OIEHUBATh JOCTOBEPHOCTH
MOJIYY€HHBIX PE3YyJIbTaTOB, BHIBOJOB U 000OIIECHNU;

MPOTHO3MPOBATh BO3MOXKHOE pa3BUTHE TPOIECCA, a TaKXKE BBIABUTaTh
MIPEINOJIOKEHHUS O €T0 PA3BUTUHU B HOBBIX YCIIOBHUSX.

Pabora ¢ undgopmanmeii:

BBISBJIATh JeUIMTH WHPOPMAIIUH, TaHHBIX, HEOOXOAMMBIX ISl OTBETa
Ha BOMPOC U /ISl PEIICHUS 3a/1a4H;

BbIOMpaTh  MHGOPMALMIO M3  HCTOYHUKOB  PA3JIMYHBIX  THIIOB,
aHAIM3UPOBATh, CHUCTEMATU3UPOBATH W HHTEPIPETHUPOBATH HHQPOPMAIUIO
pa3IMYHbIX BUAOB U (OPM IIPE/ICTABIICHUS;

CTPYKTYpHUpPOBaTh MH(MOPMAIUIO, TIPEACTABIATH €€ B pa3IMuHbIX (popmax,
WJLTIOCTPUPOBATh TpapUuecKu;

OLICHUBATh HaJAEKHOCTh uHdopmaru o CaMOCTOSITEIbHO
c(hOpMYITMPOBAHHBIM KPUTEPHSIM.

KoMMyHHKATHUBHBIE YHHBeEPCAJIbHbIE YUeOHbIe AeiicTBUs
Oo0menue:
BOCHPUHUMATh M  (OPMYJUPOBaTh CYXKACHUS B COOTBETCTBHUHM C
YCIIOBHUAMHA U LCIEIMHA O6HI€HPI$I, SCHO, TOYHO, 'PaMOTHO BbIPpa’KaTb CBOIO TOUKY



3peHUs B YCTHBIX U MUCbMEHHBIX TEKCTaX, 1aBaTh MOSACHEHHS MO X0y PEIICHUS
3aJ1a4yi, KOMMEHTHUPOBATH IOJTYYEHHBIN pe3yibTarT;

B XOJI€ OOCYXIECHHMS 331aBaTh BOIIPOCHI M0 CYLECTBY OOCYXKIaeMOM TEMBI,
MpoOieMbl, pelaeMoM 3aJauyd, BBICKA3bIBaTh HJIEH, HAICJICHHbIE HA IMOUCK
PELIECHHS], COIIOCTABIISITH CBOM CYXIEHUS C CYXICHHUSIMHU APYTHMX Y4aCTHHUKOB
auanora, oOHapyKUBaTh Pa3IM4Ue U CXOACTBO MO3UIIMMI, B KOPPEKTHON (opme
(opMyIupOBaTh Pa3HOIJIACHUS, CBOU BO3PAKEHUS;

NPEICTaBIATh  pe3yJbTaThl  pEIICHUS  3a7auyd,  DKCIEPUMEHTA,
UCCIIEIOBAaHUs, MPOEKTa, CAMOCTOSATEIbHO BBIOMpaTh (hOpMaT BBICTYILICHUS C
y4€TOM 3aj1a4 Mpe3eHTAIIMN U OCOOCHHOCTEHN ayUTOPUH.

PerynsiTuBHbIe YHUBeEpPcaibHbIEe YUueOHbIe leilicTBUSA

Camoopranmzanmsi:

COCTaBJISITH IUIAH, AITOPUTM PEIICHUS 33a4H, BEIOUpATh CIIOCO0 pPelIeHuUs
C yuéTOM HMEIOIIMXCA PECypcoB M  COOCTBEHHBIX  BO3MOXXHOCTEH,
apryMEeHTUPOBAaTh U KOPPEKTHUPOBATh BapUAHTHl PEIICHUN C Y4ETOM HOBOM
uHpopmanuu.

CaMOKOHTPOJIb, IMOLMOHATbHBIH HHTE/JIEKT:

BJIQ/JIETh HAaBBbIKAMHU IO3HABATEJbHOW pPEQIEKCUHM KaK OCO3HAHMS
COBEpIIAEMBIX JEMCTBUA U MBICIUTENbHBIX MPOLECCOB, HX PE3YJIbTATOB,
BJAJIETh CHOCOOAMU CAMOIIPOBEPKH, CAMOKOHTPOJSI Mpoliecca W pe3ysbTara
peIIeHHs] MaTEMaTUYECKOM 3aa4H;

NpEeIBUIECTh TPYAHOCTH, KOTOPbIE€ MOTYT BO3HUKHYTH NPHU PEIICHUU
3aJa4d, BHOCHTH KOPPEKTHBBl B JACATEILHOCTh HAa OCHOBE HOBBIX
00CTOSITENIbCTB, TAHHBIX, HAWIEHHBIX OIMMOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHMBAaTh COOTBETCTBUE pe3yjbTaTa WLEAHM U YCJIOBHSIM, OOBSICHATH
MPUYUHBI JOCTHKCHUST WM HEJOCTKEHUS PE3yabTaTOB JIEATEILHOCTH,
HAXOAUTh OIUOKY, TaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY.

CoBmecTHasl 1eATEJIbHOCTD:

NOHMMAaTh W HCIOJb30BaTh  MPEUMYIIECTBA  KOMaHAHOW U
UHIUBUYyaJIbHOU pabOThl NMpPH pEIIeHUH Y4EeOHBbIX 3a7a4, NPUHUMAThH Ielb
COBMECTHOM JESATEIBHOCTH, MJIAHHUPOBATh OPraHU3AIMI0 COBMECTHOW PalOThHI,
pacnpenensaTe BUIbl padoT, JOroBapuBaThCs, 00CYXAaTh MPOLUECC U Pe3yJIbTar
paboThl, 00001IaTh MHEHUSI HECKOJIBKUX JTFOJIEH;

y4acTBOBATh B IPYNNOBBIX (opMax paboThl (00CYkAEHUS, 0OOMEH MHEHHIA,
«MO3TOBbI€ IITYPMBbD» U WHBIE), BBIIIOJHATH CBOK 4YacTh pPadOTHl U
KOOPAWHUPOBATh CBOM NEHCTBHS C APYrUMHU UYJEHAMH KOMaHbI, OIICHUBATH



KauecTBO  CBOETO0  BKJaJa B  OOIMA  MPOAYKT TIO  KPUTEPHUSIM,
c(opMyJIMPOBaHHBIM YYaCTHUKaMH B3aUMOJICHCTBUSI.

INPEAMETHBIE PE3YJIbTATBI

K xoniry 10 kiacca oOydaromuiicss Hay4YnuTCs:

CBOOOJTHO OIEPHUPOBATH OCHOBHBIMH TIOHATHUSMH CTEPEOMETPUU TIPU
pelleHUH 33/1a4 U MPOBEICHUHU MaTeMaTHUYECKUX PACCyKICHHIA;
NPUMEHSATHh aKCHOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX MPHU PEIICHUU
TeOMETPUYECKUX 3a]1a4;

KJ1acCU(PHUIIMPOBATh B3aUMHOE PACIIOJIOKEHHUE MPSMBIX B IPOCTPAHCTBE,
TUTOCKOCTEH B MPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEH B MTPOCTPAHCTBE;
CBOOOJHO OMEpUPOBATh TMOHATUSMH, CBSI3AaHHBIMH C YIJIaMd B
MPOCTPAHCTBE: MEXKIY MPSMBIMH B MPOCTPAHCTBE, MEXKIY MPSIMON H
TUIOCKOCTBIO;

CBOOOJTHO OMEPUPOBATDH MOHITHIMH, CBSI3aHHBIMU C MHOTOTPAaHHUKAMH;
CBOOOJTHO pAaclO3HaBaTh OCHOBHBIC BBl MHOTOTPAaHHUKOB (IIpHU3Ma,
nupamMuja, NpsMOYroJIbHbIN Napaienenunesn, Kyo);
KJaccu(pUUUpPOBaTh ~MHOIOTPAaHHUKH, BbIOMpAs OCHOBAaHUS  JJIs
KJ1accuuKaImmy;

CBOOOJHO OMEpPUPOBATh TMOHATHUSIMH, CBSI3aHHBIMH C CEUCHUEM
MHOTOTPAaHHUKOB JI0CKOCTbIO;

BHIMIOJIHATh ~ TapajuielbHOe,  IEHTpajJbHOE W  OPTOrOHAJIbHOE
IPOEKTUPOBAaHUE (QUIYp Ha IJIOCKOCTh, BBIMOJIHATh H300paKEHUs
(buryp Ha MIOCKOCTH;

CTPOUTH  CEYECHHS MHOTOTPAHHHKOB  PAa3JIMYHBIMH  METOJIaMH,
BBIMOJHATH (BBIHOCHBIE) IUIOCKHE YEPTEKU M3 PHUCYHKOB MPOCTHIX
00BEMHBIX (DUTYD: BUJ CBEPXY, COOKY, CHU3Y;

BBIUUCIATh IUJIOH[AAM TOBEPXHOCTEH MHOTOIPAaHHUKOB (MpHU3Ma,
MUPaMHUJIa), TCOMETPHUECKUX TEJl C IPUMEHEHHEM (popMyIr;

CBOOOJTHO OIEPUPOBATh MOHITHSIMH: CHMMETpPHUS B TPOCTPAHCTBE,
HEHTP, OCh M IUIOCKOCTb CHUMMETpPUH, ILEHTP, OCb U IIJIOCKOCTb
CUMMETpUU (QUTYpHI;

CBOOOJTHO OTEPUPOBATH MOHATHUSMHU, COOTBETCTBYIOIIMMH BEKTOPaM U
KOOp/IMHATaM B IIPOCTPAHCTBE;

BBIMOJIHATD JIEHCTBUS HaJl BEKTOPAMU;

pemaTh 3aJa4d Ha J0Ka3aTelbCTBO MAaTeMaTUYECKUX OTHOIICHUU H
HAXO0XKJIEHUE F€OMETPUUECKUX BEITMYMH, IPUMEHSS U3BECTHBIE METO/IbI



IIPU PELICHUM MATEMAaTHYECKMX 3a4ad IOBBIIIEHHOTO M BBICOKOTO
YPOBHS CJI0KHOCTH;

IIPUMEHSTh TPOCTEMIINE MPOTPAMMHBIE CPEACTBA M DJIEKTPOHHO-
KOMMYHHMKAllHOHHBIE CHUCTEMBI IIPU PELIICHUH CTEPEOMETPUUYECKUX
3a1a4;

U3BJIEKaTh, MPEOOPa30BbIBaTh M HMHTEPIPETHPOBATH HH(OPMALMIO O
IPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (PUTYpax, MPeICTaBICHHYIO Ha
YEpTEKAX U PUCYHKAX;

MIPUMEHSTh TIOJyYCHHBbIE 3HAHUS HaA MPAKTUKE: CpPaBHHUBATh U
aHAJIN3UPOBATH PEAIbHBIE CUTYallud, IPUMEHATh W3Y4YECHHBIC TOHSTHS
B IIpoliecce IOMCKAa pEIICHUs MaTeMaTUYecKu CHOpMYIHPOBaAHHON
npoOsIeMbl, MOJICIUPOBATh PeajbHbIE CUTYallUd Ha S3bIKE T€OMETpPUH,
HCCIIEI0BATh IIOCTPOCHHBIE MOJIEeIN C UCIIOJIb30BAHUEM
r€OMETPUYECKUX TOHATHI W TEOopeM, almapara ajireOpbl, pelaTh
IIPAKTUYECKNE 337a4H, CBSI3aHHBIC C HAXOXIECHUEM TI'€OMETPUYECKUX
BEJIMYMH;

MMETh NPEJCTaBICHUSI 00 OCHOBHBIX 3Tamax pa3BUTHsS F€OMETPUH KaK
COCTaBHOM 4acTH (PyHAAMEHTa Pa3BUTHSI TEXHOJIOTHII.

K xoniy 11 kiaacca oOy4aroniuiics Hay4YuTCs:

CBOOOJTHO OINEPHPOBATH MOHITHSIMH, CBSI3aHHBIMU C IMJIUHAPUIECKOM,
KOHUYECKON M C(hEeprUuecKor MOBEPXHOCTSIMHU, OOBSICHATH CHOCOOBI
MOJTyYEHUS;

ONEpUpOBaTh TOHATUSIMHU, CBSI3AaHHBIMM C  TeJlaMU  BpalLCHUS:
UJIMHIPOM, KOHYCOM, C(hepoii U 11apoM;

pacrno3HaBaTh Tela BpalleHus (UMIUMHAP, KOHYC, cdepa W 1ap) U
OOBSICHATH CIIOCOOBI MOJTYYEHUS TEJl BpaIllCHUs;

KJIacCU(PUIIMPOBATh B3aUMHOE PacIookeHne c(hepbl U INIOCKOCTH;
BBIUUCIISTh BETMYMHBI 3JIEMEHTOB MHOTOTPAaHHHKOB M TEJ BpallleHus,
00BEMBI U IUIOIIAU TOBEPXHOCTEH MHOIOI'PAaHHUKOB U TE€J BpallCHHUS,
reOMETPUYECKUX TN ¢ IPUMEHEHUEM (HOPMYIL;

CBOOOJTHO OTEPUPOBATH TMOHSATHSIMH, CBS3aHHBIMH C KOMOWHAIMSIMU
Tel BpallleHUs W MHOIOIPAaHHUKOB: MHOTOTPAHHUK, BIIMCAaHHBIA B
cdepy 1 onucaHHbI 0KOJI0 chepsl, cepa, BIUCaHHAST B MHOTOI'PAaHHHUK
WIN TEJO BpALLECHUS;

BBIUMCIISITH COOTHOILICHUS MEXKIY IUIOMIAAIMUA TIOBEPXHOCTEH U
00BEMaMHU TTOJIOOHBIX TEJT;



n300pakaTb u3ydaemble (UTYpBI, BBITIOJHITH (BBIHOCHBIE) TUIOCKHUE
YEpTEkKHU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYP: BUJ CBEPXY, COOKY,
CHHU3Y, CTPOUTH CEUYCHUS TEJI BPAILIEHNS;

U3BJICKAaTh, UHTEPIPETUPOBATh U MPEOOPa3OBbIBATH HHGOPMAIUIO O
MPOCTPAHCTBEHHBIX TEOMETPUYECKUX (PUTypax, MpPEACTaBICHHYIO Ha
YepTexKaX U PUCYHKAX;

CBOOOIHO OTMEPUPOBATH MOHITHUEM BEKTOP B IPOCTPAHCTRE;

BBITIOJIHATH ONE€palliK HAJl BEKTOPAMU;

3a/1aBaTh MJIOCKOCTh YPABHEHUEM B JEKApPTOBOM CUCTEME KOOPAUHAT;
pelmaTb TEeOMETPUYECKUE 3aJa4d Ha BBIUHMCICHUE YIVIOB MEXKIY
MPSAMBIMA M TUIOCKOCTSIMM, BBIYMCICHUE PACCTOSIHUA OT TOYKH [0
IJIOCKOCTH, B LEJIOM, HAa NPUMEHEHHWE BEKTOPHO-KOOPAMHATHOTO
METOZa IIPU PELICHNH;

CBOOOJHO OIEPUPOBATh MOHSATHUSMH, CBS3aHHBIMH C JBIDKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JABUKCHUN;

BBITIONIHATh M300paKEHHs] MHOTOTPAHHUKOB W TEJ BpAIlEHUS MpU
MApajIeIbHOM TEPEHOCE, UEHTPAIbHOM CUMMETPUH, 3EPKATBHOU
CUMMETPHH, TPU TOBOPOTE BOKPYT MPSMOM, TpeoOpa3zoBaHusi MOJ00us;
CTPOUTh CEYECHHSI MHOTOIPAHHUKOB UM TE€JI BpAllCHUS: CECUYCHUS
nuiIMHIpa (mapauielbHO U TEPHEHIUKYISIPHO OCH), CEUYCHHS KOHYca
(mapasienbHble OCHOBAHUIO M TIPOXOJISAIIME Yepe3 BEPIIUHY), CEUCHUS
mapa;

HCIIOJIb30BATh METOAbI IOCTPOCHUS CEYEHUM: METOJ CIIEI0B, METOJ
BHYTPEHHETO0 MTPOCKTUPOBAHUSI, METO/I IEPEHOCA CEKYILEHN IIOCKOCTH;
JIOKa3bIBaTh TEOMETPUUECKUE YTBEPKICHUS,

MPUMEHSTh T€OMETPHUECKUE (PAKTHI IS PEIICHUS] CTEPEOMETPUUYECKHIX
3a/1a4, MPEIIOoNararIMXx HECKOJBKO IIAroB PELIEHUs], €CIU YCIOBUS
MIPUMEHEHUS 3a/1aHbl B SIBHOM U HESIBHOU (hopMe;

pemarh 3a7a4d Ha JOKa3aTeJbCTBO MAaTEMaTUYECKUX OTHOUIEHHN U
HAaxO0XJICHHE T€OMETPUYECKUX BEIUYMUH;

MPUMEHSITh MPOrpaMMHBIE cpeacTaa u JJIEKTPOHHO-
KOMMYHHMKAlIHOHHBIE CUCTEMBI MPU PELIICHHUH CTEPEOMETPUUYECKUX
3az1ay;

MPUMEHSTh TOJYYECHHBbIE 3HAHUS HA MPAKTUKE: CpPAaBHUBATb,
AHAIM3UPOBATh M OLECHHMBATH PEAIBHBIE CUTYAllMH, MPUMEHSIThH
M3YUYCHHBIE TIOHSATHS, TEOPEMBI, CBOMCTBA B MPOLECCE MOUCKA PELICHUS
MareMaTudecku ChOPMYIUPOBAHHOM  TPOOIEMBI, MOJEIUPOBATH
peanbHbIE CUTYyallMu HA SI3bIKE T€OMETPHUU, UCCIIEI0BATh MOCTPOCHHBIE



MOJIENIM C UCHOJIb30BAHUEM T'€OMETPUUYECKUX IOHSATUH U TEOpPEM,
anmapaTta anreOpbl, peliaTh MNPAKTUYECKUE 33a]ayd, CBSI3aHHBIE C
HaXO0XJACHUEM T€OMETPUUECKUX BEJIIUYNH;

UMETh NPEJCTaBICHUSI 00 OCHOBHBIX 3Tamax pa3BUTHs F€OMETPUU KaK
COCTaBHOM 4acTu dyHInameHTa pa3BUTHSA TEXHOJIOTUH.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KVIACC

Ne KoaunuecTrBo yacos
HaumeHoBaHue pa3aesos DJIeKTPOHHbIE (LM poBbIe)
n/ KoHTpo/bHbIE IpakTH4YecKue
¥ TeM MPOrpaMMbl Bcero o0pa3oBaTeJIbHbIE PecypChl
n padoThI padoThI
1 BBenenue B ctepeoMeTpuio 23 1
5 Bsaumnoe pacrnoyioxxenue 6 1
IPSMBIX B TPOCTPAHCTBE
[TapamienbHOCTB NPSMBIX U
3 IIJIOCKOCTEH B 8
MIPOCTPAHCTBE
[IeprieHIUKYISAPHOCTD
4 MPSIMBIX U MJIOCKOCTEN B 25
MIPOCTPAHCTBE
5 VYTIIBI ¥ pacCcTOSTHUS 16 1
MHororpaHHUKH 7 1
7 BekTops! B pocTpaHcTBE 12
g [ToBTOpEHUE, 0000IICHHE U 5 5
cHCTeMaTu3alus 3HAaHUH
OBIIEE KOJIMYECTBO 102 6 0
YACOB I10 TTPOTPAMME




11 KVIACC

HaumMmenoBanue
Ne

pa3aesioB U TeM
n/n

NPOrpaMMmsl

KoanuecTBo yacos

Bcero

KonTposabHbie
padoThI

IIpakTHyeckue
padoThI

uieKTPOHHbIE (LU POBbBIE)
o0pa3oBaTe/bHbIC peCypchl

AHanuTHu4deckas
reoMeTpHs

15

IToBTOpEHUE,
0000111eHNE U
CHCTEMAaTH3aIIH
3HAHHUH

15

O0BéM
MHOTOTrpaHHUKA

17

4 Tena BpameHus

24

[Tnomanu
TIOBEPXHOCTH U
00BEMBI KPYTIIBIX
TEI

6 JIBYOKCHUS

[ToBTOpEHUE,
0000111eHNE U
CHCTEMaTH3aIlHs
3HAHUM

17

OBIIEE KOJIMYECTBO
YACOB I1O
[NPOI'PAMME

102







ITIOYPOYHOE IINTAHUPOBAHHME

10 KIIACC
No KoauyecTBo yacoB DJIeKTPOHHbIE
; Hara uudpoBbie
n/ Tema ypoka KonTpoabubie IIpakTH4yeckue P
n Beero padoThI padoThbl HRyAeHI oop
pecypcsl
OcHOBHBbIE ITpaBUIa
1U300pakeHUs Ha PUCYHKE
1 nnociocn/l napannen};me 1 https://m.edsoo.ru/FOMGV
’ RWHE
PSIMBIX (OTPE3KOB),
CepenHbI OTpE3Ka
[TonsTus crepeomeTpun:
TOYKa, MpsiMasi, MIOCKOCTb,
npocTpaHcTBO. OCHOBHBIE
) MpaBuiia N300paskeHns Ha 1 https://m.edsoo.ru/5SECB31
PUCYHKE MJIOCKOCTH, 0PZ
napajuieIbHBIX TPSIMBIX
(oTpe3koB), cepenuHbI
OTpe3Ka
IlonsaTus:
nepeceKarolyecs
3 IIOCKOCTH, 1 https://m.edsoo.ru/T2NNA
nepecekaronyecs npsmas u USWK
IIOCKOCTB;
MOJIyITPOCTPAHCTBO
4 IlonsTus: 1 https://m.edso00.ru/7TKZVS



https://m.edsoo.ru/F9MGVRWHE
https://m.edsoo.ru/F9MGVRWHE
https://m.edsoo.ru/5ECB310PZ
https://m.edsoo.ru/5ECB310PZ
https://m.edsoo.ru/T2NNAU5WK
https://m.edsoo.ru/T2NNAU5WK
https://m.edsoo.ru/7KZVSHHVO

repeceKaroImecs
TJIOCKOCTH,
repeceKarommumecs npsmasi u
TJIOCKOCTb;
MOJIyITPOCTPAHCTBO

HHVO

MHoOrorpaHHukH,
n300pakeHNEe IPOCTEHIINX
IIPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIIUX
00BEKTOB

https://m.edsoo.ru/AHGUT
WH2F

MHororpaHHuKH,
HM300paKEHHUE MPOCTCHIIINX
MIPOCTPaHCTBEHHBIX PHUTYD,
HECYIIECTBYIOIINX
00BEKTOB

https://m.edsoo.ru/88UAC
E52Y

AKCHOMBI CTEPEOMETPUH U
IIEPBBIE CIEACTBUS U3 HUX

https://m.edsoo.ru/IDKRA
603N

AKCHOMBI CTEPEOMETPUU U
IIEPBBIE CIEACTBHS U3 HUX

https://m.edsoo.ru/ZIP3R7
LQ2

AKCHOMBI CTEPEOMETPUU U
IIEPBbIE CJIEACTBUS U3 HUX.
Crioco0blI 3a1aHUS IPSMBIX
U IJIOCKOCTEN B
IIPOCTPAHCTBE.
O603HayeHHs! MPAMBIX U
IJIOCKOCTEN

https://m.edsoo.ru/AQXJX
EDYR



https://m.edsoo.ru/7KZVSHHVO
https://m.edsoo.ru/AHGUTWH2F
https://m.edsoo.ru/AHGUTWH2F
https://m.edsoo.ru/88UACE52Y
https://m.edsoo.ru/88UACE52Y
https://m.edsoo.ru/IDKRA603N
https://m.edsoo.ru/IDKRA603N
https://m.edsoo.ru/ZIP3R7LQ2
https://m.edsoo.ru/ZIP3R7LQ2
https://m.edsoo.ru/AQXJXEDYR
https://m.edsoo.ru/AQXJXEDYR

10

N3o0pakeHne ceueHui
nupamMubl, Kyoa u
MIPU3MBI, KOTOpBIE
MPOXOAAT uepe3 ux peéopa.
N3o00paxenne
MepPECeUEHHUsI MOIyYEHHBIX
IIJIOCKOCTEH.
PackpammBanue
MOCTPOEHHBIX CEYEHH
pa3HBIMU [[BETAMU

https://m.edsoo.ru/EVUE9
AZ7]

11

N3o6pakenne ceuennit
MUpaMuJIbl, KyOa u
IIPU3MBI, KOTOPbIE
MPOXOAT uepe3 ux péopa.
N3obpakenne
NepecedeHns MoTydeHHbIX
IJIOCKOCTEH.
Packpammusanue
MTOCTPOEHHBIX CEUEHUMN
pa3HBIMU [[BETAMHU

https://m.edsoo0.ru/XT1VC
SWB2

12

N3o6pakeHne ceueHui
nUpaMusl, KyOa u
IPU3MBbI, KOTOPbIE
MPOXOJAT Yepe3 ux péopa.
N3o6pakeHne
[epPECEUEHHUsI MOTYYEHHbBIX
IIOCKOCTEH.

https://m.edsoo.ru/08LAY
6GMF



https://m.edsoo.ru/EVUE9AZ7J
https://m.edsoo.ru/EVUE9AZ7J
https://m.edsoo.ru/XT1VCSWB2
https://m.edsoo.ru/XT1VCSWB2
https://m.edsoo.ru/08LAY6GMF
https://m.edsoo.ru/08LAY6GMF

PackpaimBanue
MOCTPOCHHBIX CEYECHUI
Ppa3HBIMH LIBETAMU

N3o6pakenne ceueHnit
nmrupaMU/ibl, KY6a n
MpU3Mbl, KOTOPBIC
IIPOXOASAT uepe3 ux peéopa.

N3o6paxenne https://m.edsoo.ru/EKWH
13
IepeCceYeHns IOIyYE€HHBIX LAWS84
IIJIOCKOCTEH.
PackpammBanue
MOCTPOEHHBIX CEUEHUH
pa3HBIMU I[BETAMH
14 Meron cnenoB nis https://m.edso0.ru/1JO0N3
MOCTPOCHUS CEUEHUN 100
Meron cnenos nis
15 IIOCTPOEHUS CEYECHUI. https://m.edsoo.ru/DDABJ
CaoiicTBa nepecedyeHui TC2N
MPSIMBIX U IJIOCKOCTEN
Meron cnenoB s
IIOCTPOCHUS CEYEHUN. https://m.edso0.ru/SN3SS
16 . .
CBoiicTBa mepecedeHui USBEDQ
IOPSIMBIX U IJIOCKOCTEHN
[TocTtpoenue ceuenuii B
17 nupamue, Kyoe mo Tpém https://m.edsoo.ru/HFW63

TOYKaM Ha pEOpax.
Co3aHue BEIHOCHBIX

7QDR



https://m.edsoo.ru/EKWHLAW84
https://m.edsoo.ru/EKWHLAW84
https://m.edsoo.ru/1JO0N310O
https://m.edsoo.ru/1JO0N310O
https://m.edsoo.ru/DDABJTC2N
https://m.edsoo.ru/DDABJTC2N
https://m.edsoo.ru/SN3SSU8E0
https://m.edsoo.ru/SN3SSU8E0
https://m.edsoo.ru/HFW637QDR
https://m.edsoo.ru/HFW637QDR

YepTeKeH U 3aMuch 11aros
IIOCTPOCHUS

18

[TocTtpoenue ceuenuii B
nupamue, Kyoe mo Tpém
TOYKaM Ha pEOpax.
Co3nanue BHIHOCHBIX
YEPTEKEN U 3aMUCh [AroB
MMOCTPOEHUS

https://m.edsoo.ru/L62FFL
CBW

19

ITocTpoenue ceuenuii B
nupaMue, Kyoe rmo Tpém
TOYKaM Ha pEOpax.
Co3anue BBIHOCHBIX
YepTEKEW U 3aIlUCh 1IaroB
MIOCTPOEHUS

https://m.edsoo.ru/JLAQJN
ZCX

20

[TocTtpoenue ceuenuii B
nupamue, Kyoe mo Tpém
TOYKaM Ha pEOpax.
Co3nanue BHIHOCHBIX
YEPTEKEN U 3aMUCh [AroB
MTOCTPOEHUS

https://m.edsoo.ru/XJEZA
R5TO

21

IToBTOpEHUE
nanuMmerpun: Teopema o
MPOIOPI OHAJILHBIX
orpe3kax. [Togooue
TPEYrOJLHUKOB

https://m.edsoo.ru/L3FYZ
LILR

22

[ToBTOpEHNE
naHuMerpun: Teopema

https://m.edsoo.ru/TP9F3D
VV1



https://m.edsoo.ru/L62FFLCBW
https://m.edsoo.ru/L62FFLCBW
https://m.edsoo.ru/J1AQJNZCX
https://m.edsoo.ru/J1AQJNZCX
https://m.edsoo.ru/XJEZAR5TO
https://m.edsoo.ru/XJEZAR5TO
https://m.edsoo.ru/L3FYZL9LR
https://m.edsoo.ru/L3FYZL9LR
https://m.edsoo.ru/TP9F3DVV1
https://m.edsoo.ru/TP9F3DVV1

Memnenas. PacdeTsl B
CEUCHUSIX Ha BBIHOCHBIX
yepTexax. Mcropus
pa3BUTHUSA MJIAHUMETPUU U
CTEPEOMETPUH

23

Kontponbsnas pabora
" AKCHOMBI CTEPEOMETPHH.
Ceuenus"

https://m.edsoo.ru/EBLEQ9
SZ1

24

B3aunmMHoe pacnonoxenue
HPSIMBIX B IPOCTPAHCTBE.
CkpeluBaronmecs
npsameie. [Ipuznaku
CKpEIIMBAOIINXCS
npsMbIx. [TapamnensHeie
MpsIMbIE€ B IPOCTPAHCTBE

https://m.edso0.ru/TYO90Q
BHKY

25

Teopema o0 CylecTBOBaHHH
Y €IMHCTBEHHOCTH MPSIMOUN
napajuiebHON TAaHHON
IPSIMOM, IPOXOASAIIEH
4yepe3 TOUKY MPOCTPAHCTBA
Y HE JIeXKalel Ha JaHHOU
npsamoit. Jlemma o
IIEPECECYCHUH
napajuieIbHbIX TPSIMBIX
IIJIOCKOCTBIO

https://m.edsoo.ru/CYUQ
MU9K9

26

[TapannensHOCTH Tpex
npsMbIX. Teopema o TpEx

https://m.edsoo.ru/TRPMZ
B3MZ



https://m.edsoo.ru/EBLE09SZ1
https://m.edsoo.ru/EBLE09SZ1
https://m.edsoo.ru/TYO9QBHKY
https://m.edsoo.ru/TYO9QBHKY
https://m.edsoo.ru/CYUQMU9K9
https://m.edsoo.ru/CYUQMU9K9
https://m.edsoo.ru/TRPMZB3MZ
https://m.edsoo.ru/TRPMZB3MZ

mapauICIbHbIX ITPAMBIX.
Teopema o
CKPCIIMBAIOIIUXCS IIPAMBIX

27

[TapannensHoe
MTPOCKTUPOBAHHE.
OcHOBHBIE CBOIMCTBA
MapauIeIbHOT O
MIPOEKTUPOBAHMUSI.
N300paxenne pa3HbIx
¢duryp B mapamienbHOu
MIPOEKIINHI

https://m.edso0.ru/03GR5
owzv

28

IlenTpanbHas MpoeKusl.
VYrous ¢ coHanpaBiIeHHBIMU
CTOPOHAMH. YTOJ MEXIY
MPSIMBIMU

https://m.edsoo.ru/Z5FP A6
SHI

29

3aaun HA JOKA3aTEIbLCTBO
U MCCIEI0BaHHUE,
CBsI3aHHBIC C
pacnonomeHHeM Hpi[MBIX B
MIPOCTPAHCTBE

https://m.edsoo.ru/7W31C
0FG6

30

[ToHsTHSA: MapaIienbHOCTh
OPSIMOM U MIJIOCKOCTH B
npoctpancTse. [Ipu3Hak
napajuieIbHOCTU MPSIMOU U
mockoctu. CBoiicTBa
MapaJuIeIbHOCTH IPSMON U
IJIOCKOCTH

https://m.edsoo.ru/N18CU
003L



https://m.edsoo.ru/03GR5OWZV
https://m.edsoo.ru/03GR5OWZV
https://m.edsoo.ru/Z5FPA6SHI
https://m.edsoo.ru/Z5FPA6SHI
https://m.edsoo.ru/7W31C0FG6
https://m.edsoo.ru/7W31C0FG6
https://m.edsoo.ru/N18CU003L
https://m.edsoo.ru/N18CU003L

31

I'eomerpuyeckue 3aauu Ha
BBEIUMCIICHUE U
JIOKa3aTeIbLCTBO,
CBSI3aHHEBIE C
MapaJUIENbHOCTBIO MPSIMBIX
M TIOCKOCTEH B
MPOCTPAHCTBE

https://m.edsoo.ru/2DD9X
2MQO3

32

[TocTtpoenue ceuenus,
MIPOXOISILEr 0 uepes
JAHHYIO IIPAMYIO Ha
YepTeke U NapajuieIbHOr O
Ipyrou npsiMoit. Pacuér
OTHOLLIEHHI

https://m.edsoo.ru/1PO6R5
839

33

[TapannensHas npoekus,
IIPUMEHEHUE IS
MOCTPOCHUS CeYeHUH KyOa
Y Tapajuiesienunena.
CaoiicTBa
napauiesienunena u
PU3MBI

https://m.edso00.ru/930T7F
LSK

34

[TapaiensHbIe INIOCKOCTH.
[Ipu3Haku napanienabHOCTH
JBYX IJIOCKOCTEMN

https://m.edsoo.ru/QFUJA
HV88

35

Teopema o
MapajuieIbHOCTH U
€MHCTBEHHOCTH
TUIOCKOCTH, POXOSIIEH

https://m.edsoo.ru/2WG4
W4 XNO



https://m.edsoo.ru/2DD9X2MQ3
https://m.edsoo.ru/2DD9X2MQ3
https://m.edsoo.ru/1P06R5839
https://m.edsoo.ru/1P06R5839
https://m.edsoo.ru/93OT7FLSK
https://m.edsoo.ru/93OT7FLSK
https://m.edsoo.ru/QFUJAHV88
https://m.edsoo.ru/QFUJAHV88
https://m.edsoo.ru/2WG4W4XNO
https://m.edsoo.ru/2WG4W4XNO

4yepes3 TOUKy, He
MIpUHAJIEKALTYIO TaHHOU
IIJIOCKOCTHU U CIIEACTBUS U3
Heé

36

CBolicTBa MapasieabHbIX
IUIOCKOCTEN: O
MapajieJIbHOCTH MPSMBIX
MepeceveHust npu
MEePECEUCHNUH JIBYX
MapajuiebHBIX MJIOCKOCTEN
TpeThe

https://m.edsoo.ru/3KIKV3
ROG

37

CaoiicTBa mapamieabHbIX
IIJIOCKOCTEN: 00 oTpe3kax
napajieabHbIX TPSIMBIX,
3aKIIFOYEHHBIX MEXKY
napaieabHbIMU
IJIOCKOCTSIMH; O
MIEPECEYCHHUH NIPSIMOU C
JBYMS IapaJijIeIbHbIMU
IJIOCKOCTSIMU

https://m.edsoo.ru/QLA4P
YRAT

38

IToBTOpEHHKE: TEOpEMa
[Mugaropa Ha MIO0CKOCTH

https://m.edsoo.ru/9VJZIW
C6J

39

IToBTOpEHue:
TPUTOHOMETPUS
MPSIMOYT OJIbHOT'O
TPEYTOJIbHUKA

https://m.edsoo.ru/Z6FENN
NT5D

40

CgaoiicTBa Ky0a u

https://m.edsoo.ru/HYNIQ



https://m.edsoo.ru/3KIKV3ROG
https://m.edsoo.ru/3KIKV3ROG
https://m.edsoo.ru/QLA4PYRAT
https://m.edsoo.ru/QLA4PYRAT
https://m.edsoo.ru/9VJZIWC6J
https://m.edsoo.ru/9VJZIWC6J
https://m.edsoo.ru/Z6FNNNT5D
https://m.edsoo.ru/Z6FNNNT5D
https://m.edsoo.ru/HYNIQ785Q

MPSAMOYTOJIBHOT'O
rapajuiesienuIena

7850

Brruucnenne niua
OTPE3KOB B KyOe u

https://m.edsoo.ru/FZBZV

41
MIPSAMOYT OJIBHOM POEC
napajjesaenunene
[lepneHAMKYyISPHOCT
OpSIMOU U MIJIOCKOCTH.
42 Hp HAK https://m.edsoo.ru/I8F8HO
P GG3
NEepIEeHIUKYJIIPHOCTH
OPSIMOM U MIIOCKOCTH
[lepnenaMKyISPHOCT
MPSIMOM U IITIOCKOCTH.
https://m.edso00.ru/K38BG
43 [Ipu3Hax
31zH
MEePHEeHIUKY IS PHOCTH
MPSIMOM U IITIOCKOCTH
Teopema o0 CylecTBOBaHHH
U €JUHCTBEHHOCTH
44 psMOM, TPOXOsILEH https://m.edsoo.ru/WE3MT
4yepe3 TOUKY MPOCTPAHCTBA SAE5
U TIEpIEHIUKYIISPHOU K
IJI0CKOCTHU
[Inockoctu u
https://m.edso0.ru/OKTGK
45 MIEPIIEHANKYJIAPHBIE UM HNS!
MPsIMBbIE B MHOTOT pAHHUKAX
https://m.edso00.ru/S1VIA
46 [Tnockoctu u .

WIw3



https://m.edsoo.ru/HYNIQ785Q
https://m.edsoo.ru/FZBZVP0EC
https://m.edsoo.ru/FZBZVP0EC
https://m.edsoo.ru/I8F8HOGG3
https://m.edsoo.ru/I8F8HOGG3
https://m.edsoo.ru/K38BG3IZH
https://m.edsoo.ru/K38BG3IZH
https://m.edsoo.ru/WF3MTS4E5
https://m.edsoo.ru/WF3MTS4E5
https://m.edsoo.ru/OKTGKHN8I
https://m.edsoo.ru/OKTGKHN8I
https://m.edsoo.ru/S1V9AWIW3
https://m.edsoo.ru/S1V9AWIW3

MEePIEHAUKYJISIPHBIE UM
MpsIMbIE B MHOTOI' PAHHUKAX

[lepnenaukyisp n
HakjoHHas. [TocTpoenue

https://m.edsoo.ru/KIP9L4

47
MEPHEHAUKYIIAPA U3 TOUYKU ZCX
Ha TIPSIM YO
[lepnenauxynsp u
48 HaksoHHas. [Toctpoenue https://m.edsoo.ru/211UD4
MEPIICHIUKYJIAPA U3 TOYKH 5PR
Ha IPSAMYIO
Teopema o Tpéx
https://m.edsoo.ru/CNE1P
49 MEePIEHANKYIApax (mpsmast AIUS
1 oOpaTHas)
Teopema o Tpéx
https://m.edso0.ru/IPCG56
50 MepreHANKYIIpax (mpsmas
4WN
1 oOpaTHas)
Yron mexnay
https://m.edsoo.ru/K4EHQ
o1 CKPEIIMBAOIIUMUCS
3E9E
MPSIMBIMU
[Touck nepneHauKyIsIpHBIX
59 IPSAMBIX C IIOMOILBIO https://m.edsoo.ru/EBYVP
MEepIEeHUKYISIPHBIX SMSI
IIJIOCKOCTEN
53 OpTroronaibHOE https://m.eds00.ru/GP0ZX
IIPOCKTUPOBAHUE 8VHE
54 [Toctpoenue ceuenuit kyoa, https://m.edsoo.ru/F5ZMO



https://m.edsoo.ru/KIP9L4ZCX
https://m.edsoo.ru/KIP9L4ZCX
https://m.edsoo.ru/2IIUD45PR
https://m.edsoo.ru/2IIUD45PR
https://m.edsoo.ru/CNE1PAIU5
https://m.edsoo.ru/CNE1PAIU5
https://m.edsoo.ru/IPCG564WN
https://m.edsoo.ru/IPCG564WN
https://m.edsoo.ru/K4EHQ3E9E
https://m.edsoo.ru/K4EHQ3E9E
https://m.edsoo.ru/EBYVPSMSI
https://m.edsoo.ru/EBYVPSMSI
https://m.edsoo.ru/GP0ZX8VHE
https://m.edsoo.ru/GP0ZX8VHE
https://m.edsoo.ru/F5ZMOA1AE

MPU3MBbI, TPABUILHON
MMUPAMHUIBI C TOMOIIBIO
OpTOTOHAJIHHON MPOEKIINU

AlAE

[Toctpoenue ceuenuit kyoa,
MIPU3MBI, IPABUIILHON

https://m.edsoo.ru/T50FU

55
MMUPaMHUJIBI C ITOMOIIBIO DOOJ
OpPTOrOHAJIBHON MPOEKLIUH
CummMmetpus B
IPOCTPAHCTBE
56 OSHoZiTeano 10CKOCTH https://m.edsoo.ru/N77K7
o ZM8K
[Inockoctu cummeTpuii B
MHOT'OI'PaHHHUKAX
[IpuzHax
57 MEePHEeHIUKY IS PHOCTH https://m.edsoo.ru/L9E703
MPSIMOM U MJIOCKOCTH Kak u3v
CJIEICTBUE CUMMETPUU
IIpaBunbHBIE
58 MHOTOI'paHHUKH. Pacuér https://m.edso0.ru/Z9E166
paccTOsSIHUHM OT TOYKH 10 HHZ
IJIOCKOCTH
[IpaBunbHBEIE
59 MHOTOrpaHHUKH. Pacuér https://m.edso00.ru/TJISUO
pacCTOSAHUN OT TOYKH J10 WZTH
IJTIOCKOCTH
50 CrocoObl OIyCTUTh https://m.edsoo.ru/DHFUC

MIEPIEHIUKYJISIPBL:

BWO6



https://m.edsoo.ru/F5ZMOA1AE
https://m.edsoo.ru/T50FUDOOJ
https://m.edsoo.ru/T50FUDOOJ
https://m.edsoo.ru/N77K7ZM8K
https://m.edsoo.ru/N77K7ZM8K
https://m.edsoo.ru/L9E703U3V
https://m.edsoo.ru/L9E703U3V
https://m.edsoo.ru/Z9E166HHZ
https://m.edsoo.ru/Z9E166HHZ
https://m.edsoo.ru/TJSUOWZTH
https://m.edsoo.ru/TJSUOWZTH
https://m.edsoo.ru/DHFUCBWO6
https://m.edsoo.ru/DHFUCBWO6

CUMMETpHUSl, CABUT TOUKHU
I10 IapajuleIbHON MPSIM O

CrBur 1o HenapaieIabHON

https://m.edsoo.ru/90ANV

61 MPSIMOiA, I/ISvMeHeHI/Ie FEOE
paccTosHui
KonTtponbHas pabora
62 "B3anmMHoOe pacnosioxkeHune https://m.edsoo.rulJW5UZ
MPSMBIX U MIJIOCKOCTEN B NN8J
npocTpaHcTBe"
[ToBTOpEHHME: yros mexny
MPSIMBIMH Ha TIOCKOCTH,
63 TPUTOHOMETPUS B https://m.edsoo.ru/SK9RH
IIPOU3BOJILHOM WDFQ
TpEyrojbHUKE, TeOpeMa
KOCHHYCOB
[ToBTOpEHHUE: yroa Mex
64 cKDE EBam P}LHCH ad https://m.edsoo.ru/WBRE
petmBaion U9US?
MPSIMBIMH B TIPOCTPAHCTBE
['eomeTpuueckne MeToabl
65 BBIYHUCIICHUS YIJIa MEXIY https://m.edso0.ru/3U4023
MPSAMBIMUA B 7CK
MHOTOI'PaHHHKAX
BYI'PaHHBIN YrOJI.
o yvp Y . https://m.edso00.ru/8H4CY
66 CBOWCTBO JIMHEHHBIX YTJIOB
FABQ
JBYTPAHHOT'O yria
67 [lepniennuKynsipHBIE https://m.edsoo.ru/F1HM6



https://m.edsoo.ru/9OANVFE9E
https://m.edsoo.ru/9OANVFE9E
https://m.edsoo.ru/JW5UZNN8J
https://m.edsoo.ru/JW5UZNN8J
https://m.edsoo.ru/SK9RHWDFQ
https://m.edsoo.ru/SK9RHWDFQ
https://m.edsoo.ru/WBREU9US7
https://m.edsoo.ru/WBREU9US7
https://m.edsoo.ru/3U4O237CK
https://m.edsoo.ru/3U4O237CK
https://m.edsoo.ru/8H4CYFAB0
https://m.edsoo.ru/8H4CYFAB0
https://m.edsoo.ru/F1HM69NVD

miockoctu. CBoicTBa
B3aHMHO
MEePIEHANKYISPHBIX
IUIOCKOCTEH

68

[Ipu3nak
MepIeHINKYISIPHOCTH
IJIOCKOCTEW; TEOpEMA O
IIPSIMOI IlepecedeHus AByX
IIJIOCKOCTEN

eI EHIUKY I PHBIX
TPETHEMN MIOCKOCTH

https://m.edso0.ru/FY5TM
Q43F

69

IIpsimoyTONBHBIN
napaJuiesenumnesn; Kyo;
U3MEPEHUsI, CBOMCTBA
MPSIMOYT OJIbHOT'O
napaesaenunena

https://m.edsoo.ru/K99DB
NDAW

70

Teopema o quaroHaiu
MIPSIMOYT OJIBHOT'O
napajuiesienunena u
CIIEJICTBUE U3 HEE

https://m.edsoo.ru/E3T10A
D6l

71

Crepeomerpruueckue u
NPUKIIAHbIE 3a7a4H,
CBSI3aHHBIE CO B3aUMHBIM
pacnoyioKeHUEM IPSIMBIX U
MJIOCKOCTHU

https://m.edsoo.ru/4TBYU
36HZ

72

[ToBTOpEHNE:
CKPEIUBAOIIHUECS

https://m.edso0.ru/TL947D
6WK



https://m.edsoo.ru/F1HM69NVD
https://m.edsoo.ru/FY5TMQ43F
https://m.edsoo.ru/FY5TMQ43F
https://m.edsoo.ru/K99DBNDAW
https://m.edsoo.ru/K99DBNDAW
https://m.edsoo.ru/E3T10AD6I
https://m.edsoo.ru/E3T10AD6I
https://m.edsoo.ru/4TBYU36HZ
https://m.edsoo.ru/4TBYU36HZ
https://m.edsoo.ru/TL947D6WK
https://m.edsoo.ru/TL947D6WK

IIpAMBIC, ITaPaJUICIbHBIC
IJNIOCKOCTH B CTaHAAPTHLBIX
MHOT'OI'PaHHHKax

73

[Tapa mapannenbHbIX
MJIOCKOCTEH Ha
CKPEILMBAIOIIHNXCS
MPSIMBIX, PACCTOSIHUE
MEXKIY
CKPEILMBAOIIIMU CA
MPSIMBIMH B TIPOCTBIX
CUTYaIHIX

https://m.edsoo.ru/YFWZT
OREN

74

Paccrosguue or TO4kH 10
TJIOCKOCTH, PACCTOSIHUE OT
NPSIMOU 10 TIIIOCKOCTH

https://m.edsoo.ru/M/5GN4
8EIM

75

Beruucnenne paccrosHui
MEXIY
CKPEIIMBAOIIUMUCS
MPSIMBIMH C TIOMOIIBIO
MIEPIICHIUKYJIIPHON
IIJIOCKOCTH

https://m.edsoo.ru/5W9VI1
HMD

76

Tpéxrpanuslii yromn,
HEpaBEeHCTBA AJIs
TPEXTPaHHBIX YTJIOB.
Teopema ITudaropa,
TEOPEMbI KOCUHYCOB U
CHUHYCOB ISl TPEXTPAHHOTO
yria

https://m.edsoo.ru/3XGHN
LO4J



https://m.edsoo.ru/YFWZTQREN
https://m.edsoo.ru/YFWZTQREN
https://m.edsoo.ru/W5GN48EIM
https://m.edsoo.ru/W5GN48EIM
https://m.edsoo.ru/5W9VI1HMD
https://m.edsoo.ru/5W9VI1HMD
https://m.edsoo.ru/3XGHNLQ4J
https://m.edsoo.ru/3XGHNLQ4J

DneMeHTHI cepuaecKon

https://m.edsoo.ru/HMVT

77 F€OMETPHUH: FE€0IE3UUECKHUE \/74CP
JUHUU Ha 3emie
78 KonTponsnas pabora https://m.edsoo.ru/IRTWZ
"Vrael u paccTostHUA" 59YU
Cucrematusanus 3HAaHUH
79 "M https://m.edsoo.ru/VVC3UO
HOFOFp?HHI/IK U €ro AK3B
3JIEMEHTHI
[Mupamupga. B
FPAMIAA. BN https://m.edsoo.ru/J3R024
80 nupamu. [IpaBunsHas 7E0
nupamMuaa o
ITpuzma. IIpsamast u
81 HAKITOMHAS DI https://m.edsoo.ru/JNDHO
PHU3MBI. 0SED
[IpaBunbHas npusma
[Ipsimoii mapannenenumnen,
. https://m.edso00.ru/L8803L
82 MPSAMOYT OJIbHBIN 2GS
napajuiesenunesn, Kyo
B
83 PITYICIBIE T https://m.edso00.ru/B4TOM
MI;IOFOFpaHHI/IKI/I. eopema DULD
Ditnepa
Beimykiieie
MHOrorpanHuku. Teopema
84 Sitnepa. TIbaBIUILHLLE I https://m.edso0.ru/QOMX
pa.=’p 9GA1S
MOJIYITPaBUIIbHBIE
MHOTOI'PaHHHUKHU
85 Kontponsnas pabora https://m.edsoo.ru/3N52B3



https://m.edsoo.ru/HMVTV74CP
https://m.edsoo.ru/HMVTV74CP
https://m.edsoo.ru/1RTWZ59YU
https://m.edsoo.ru/1RTWZ59YU
https://m.edsoo.ru/VC3UOAK3B
https://m.edsoo.ru/VC3UOAK3B
https://m.edsoo.ru/J3R0247E0
https://m.edsoo.ru/J3R0247E0
https://m.edsoo.ru/JNDH0O8E0
https://m.edsoo.ru/JNDH0O8E0
https://m.edsoo.ru/L8803LZGS
https://m.edsoo.ru/L8803LZGS
https://m.edsoo.ru/B4T0MDU1D
https://m.edsoo.ru/B4T0MDU1D
https://m.edsoo.ru/QOMX9GA1S
https://m.edsoo.ru/QOMX9GA1S
https://m.edsoo.ru/3N52B3TEM

"MHororpanHuKu"

TE

[Tonarue BekTOpa Ha

https://m.edsoo.ru/LRBSE

86 MIJIOCKOCTH U B 3809
MPOCTPAHCTBE
87 C https://m.edsoo.ru/MNTSX
yMMa BEKTOPOB 2XL8
88 p https://m.edsoo.ru/SHBMZ
a3HOCTh BEKTOPOB 1POH
https://m.edsoo.ru/XS6AN
89 [TpaBwito mapaenenumnena
7LA2
YMHOXEHHE BEKTOPa Ha https://m.edsoo.ru/MJUH1
90
YUCIIO 28LR
Paznoxenue BekTopa no
01 0a3ucy TpExX BEKTOPOB, HE https://m.edsoo.ru/U7601D
JIeXKaIX B OTHOMN CTG
MJIOCKOCTHU
https://m.edsoo.ru/lJZ46VN
92 CkanspHoe npou3BeeHIe
Crl
Brruucnenue yria mexay https://m.edso00.ru/lU5196
93
BEKTOPaMH B IIPOCTPAHCTBE uopP
94 [Ipocreiimne 3agaun ¢ https://m.edsoo.ru/FIXV79
BEKTOpaMH T8B
95 [Ipocreiimme 3a1auu ¢ https://m.edsoo.ru/JJCWUR
BEKTOpaMu NGO01
96 [Ipocretimume 3agauu ¢ https://m.edsoo.ru/BEHW

BEKTOpaMHU

OELKS



https://m.edsoo.ru/3N52B3TEM
https://m.edsoo.ru/LRBSE3B09
https://m.edsoo.ru/LRBSE3B09
https://m.edsoo.ru/MNTSX2XL8
https://m.edsoo.ru/MNTSX2XL8
https://m.edsoo.ru/5HBMZ1POH
https://m.edsoo.ru/5HBMZ1POH
https://m.edsoo.ru/XS6AN7LA2
https://m.edsoo.ru/XS6AN7LA2
https://m.edsoo.ru/MJUH128LR
https://m.edsoo.ru/MJUH128LR
https://m.edsoo.ru/U760IDCTG
https://m.edsoo.ru/U760IDCTG
https://m.edsoo.ru/JZ46VNC71
https://m.edsoo.ru/JZ46VNC71
https://m.edsoo.ru/IU5I96UQP
https://m.edsoo.ru/IU5I96UQP
https://m.edsoo.ru/FJXV79T8B
https://m.edsoo.ru/FJXV79T8B
https://m.edsoo.ru/JCWURNG01
https://m.edsoo.ru/JCWURNG01
https://m.edsoo.ru/BEHWOELKS
https://m.edsoo.ru/BEHWOELKS

[Ipocretimume 3agauu ¢ https://m.edsoo.ru/P3W8W
97 1
BEKTOpamMu ZZ5Y
98 O6o0menne u 1 https://m.edsoo.ru/ECRM
CHCTEeMaTH3aIus 3HAHUI XSNM3
O06o001meHne 1 https://m.edsoo.ru/XXBTF
99 . 1
CHUCTEMAaTH3alYsI 3HAHUU P5WL
100 Hrorosast KOHTpOJIbHAS 1 https://m.edso00.ru/SFGPD
pabota WNKO
Hrorosast KOHTpOJIbHAS https://m.edso00.ru/X32G8
101 1
pabora A6SO
O6o0menne u https://m.edso0.ru/931AW
102 y 1
CHUCTEMAaTHU3alu 3HAHUH XEK1
OBILEE KOJIMYECTBO 102

YACOB IT10 ITPOT'PAMME



https://m.edsoo.ru/P3W8WZZSY
https://m.edsoo.ru/P3W8WZZSY
https://m.edsoo.ru/ECRMXSNM3
https://m.edsoo.ru/ECRMXSNM3
https://m.edsoo.ru/XXBTFP5WL
https://m.edsoo.ru/XXBTFP5WL
https://m.edsoo.ru/SFGPDWNKO
https://m.edsoo.ru/SFGPDWNKO
https://m.edsoo.ru/X3ZG8A6SO
https://m.edsoo.ru/X3ZG8A6SO
https://m.edsoo.ru/931AWXEK1
https://m.edsoo.ru/931AWXEK1

11 KVIACC

N KoanuecrBo yacos DJIeKTPOHHbIE
]
Hara nudposbie
n/ Tema ypoka KourtpoJjibHbie I[IpakTHyeckue
Bcero H3YYCHUA oOpa3oBaTe/ibHbIE
n padoThI padoThI
pecypchbl
[ToBTOpEHUE TEMBI
"KoopauHatsl BeKTOpa Ha 1 https://m.edsoo.ru/VERSD
IUIOCKOCTH U B Sl4U
npocTpaHcTBe"
[ToBTOpEHUE TEMBI
| https://m.eds00.ru/M6JO60
CkansipHoe 1 NJ7
MPOU3BECHUE BEKTOPOB" T
[ToBTOpEHUE TEMBI
"Brruncnenue yria 1 https://m.edso00.ru/55KY41
MEXIYy BEKTOpaMU B LVG
npocTpaHcTee"
[ToBTOpEHHE TEMBI
"YpaBHeHUE IPSMOH, 1 https://m.edsoo.ru/U20HP
MPOXOASIIEH Yepes3 1B uUsew
TOYKH"
VpaBHEHHE IIJIOCKOCTH,
H(I: MATE. VDABHEHIE 1 https://m.edsoo.ru/VYIH8T
pMaljib, yp ERW
IJTIOCKOCTH B OTpPE3Kax
YpaBHEHUE IIJIOCKOCTH, 1 https://m.eds00.ru/541910

HOpMaJlb, ypaBHEHHUE

WGX



https://m.edsoo.ru/WERSDSI4U
https://m.edsoo.ru/WERSDSI4U
https://m.edsoo.ru/M6JO60NJ7
https://m.edsoo.ru/M6JO60NJ7
https://m.edsoo.ru/55KY41LVG
https://m.edsoo.ru/55KY41LVG
https://m.edsoo.ru/U20HPUS6W
https://m.edsoo.ru/U20HPUS6W
https://m.edsoo.ru/VYIH8TERW
https://m.edsoo.ru/VYIH8TERW
https://m.edsoo.ru/5419I0WGX
https://m.edsoo.ru/5419I0WGX

IINIOCKOCTHU B OTPE3Kax

MPaBUIBHOW MU paMuIe

7 BekTopHoe https://m.edso0.ru/NTYOG
MIPOU3BENCHUE 2APM
JIuHeliHbIe HEPAaBEHCTBA,
8 — https://m.edsoo.ru/54EQ7J
Q8E
MIpOrpaMMHUPOBaHUE
JlunelHbIe HePaBEHCTBA,
9 [ P https://m.edsoo.ru/VPKWB
B4AA
MpOrpaMMHUPOBaHUE
AHanuTHYECKHE METOABI
pacuéra yriia Mexay https://m.edsoo.ru/KHJ20
10
MPSIMBIMU B M3PV
MHOT'OTpaHHHKaX
AHamuTHYECKIE METOIEI
pacuéra yriia Mexay https://m.edsoo.ru/DDXUU
11
IJIOCKOCTSIMH B AlIAS
MHOT'OTpaHHHUKaX
dopmyiia paccTOSIHUS OT
pMyTia p https://m.edso0.ru/SG451U
12 TOYKH J10 IJIOCKOCTH B
UGl
KOOpAMHATaxX
Haxoxnenue paccrosHuii
https://m.edso0.ru/8V2N4X
13 OT TOYKH JI0 INIOCKOCTH B 1.3
KyoOe T
Haxoxnenue paccrossHui
https://m.edsoo.ru/UZ15U
14 OT TOYKH 10 INTOCKOCTH B

U37F



https://m.edsoo.ru/NTYOG2APM
https://m.edsoo.ru/NTYOG2APM
https://m.edsoo.ru/54EQ7JQ8E
https://m.edsoo.ru/54EQ7JQ8E
https://m.edsoo.ru/VPKWBB4AA
https://m.edsoo.ru/VPKWBB4AA
https://m.edsoo.ru/KHJ2OM3PV
https://m.edsoo.ru/KHJ2OM3PV
https://m.edsoo.ru/DDXUUAIA5
https://m.edsoo.ru/DDXUUAIA5
https://m.edsoo.ru/SG451UUG1
https://m.edsoo.ru/SG451UUG1
https://m.edsoo.ru/8V2N4X1L3
https://m.edsoo.ru/8V2N4X1L3
https://m.edsoo.ru/UZ15UU37F
https://m.edsoo.ru/UZ15UU37F

KonTponbsHas padbora

https://m.edso0.ru/8NGI1G

15 AHaJmTI/Iq"eCKa;I HEM
reoMeTpHs —_—
Ceuenusa
16 MHOT'OI'PaHHUKOB! https://m.eds00.ru/219603
CTaH/IapTHBIE NHQ
MHOT'OI'PaHHHUKHU
Ceuenus
https://m.edsoo.ru/52XG02
17 MHOTOTPaHHUKOB: METO/T 158
clIe10B -
Ceuenus
MHOTOI'PaHHHUKOB:
18 CTAHIADTHLLE [LIOCKOCTI https://m.edsoo.ru/CUP7T
Aap ’ CPXO
TepPECEUCHUS MPSMBIX U
IJIOCKOCTEN
[TapaniensHble NIpsAMBIE U
19 1OCKOCTIL: https://m.edsoo.ru/MM69M
: KRDP
napajiejbHble CEUYeHUS
ITapannensHBIE IPAMEIE U
P p https://m.edsoo.ru/O71ROI
20 IJIOCKOCTH: pacdér I
OTHOILIECHUU —
[TapannenbHbie TpsIMbIE U
21 MJIOCKOCTH: YT JIbl MEXKY https://m.edso00.ru/26EPTM
CKPEIIUBAIOIUMHUCS 74A
MPSIMBIMU
22 [lepnenaukysipHbIe https://m.edso0.ru/YQUVT



https://m.edsoo.ru/8NGI1GHFM
https://m.edsoo.ru/8NGI1GHFM
https://m.edsoo.ru/219603NHQ
https://m.edsoo.ru/219603NHQ
https://m.edsoo.ru/52XGO2J5B
https://m.edsoo.ru/52XGO2J5B
https://m.edsoo.ru/CUP7TCPXQ
https://m.edsoo.ru/CUP7TCPXQ
https://m.edsoo.ru/MM69MKRDP
https://m.edsoo.ru/MM69MKRDP
https://m.edsoo.ru/O71ROIJFI
https://m.edsoo.ru/O71ROIJFI
https://m.edsoo.ru/26EPTM74A
https://m.edsoo.ru/26EPTM74A
https://m.edsoo.ru/YQUVT6VZX

MPSIMBIE U TJIOCKOCTH:
CTaHJApPTHBIE Mapsl
MEPIEHIUKYJISIPHBIX
IJIOCKOCTEN U MPAMBIX,
CUMMETPHUH
MHOT'OTPaHHUKOB

6VZX

[lepnenaukyisipHbIe
MPSIMBIE U IIJIOCKOCTH:

https://m.edsoo.ru/HQIN2

23 TeopeMa 0 Tpex 0ZJP
HepIeHIUKYIsIpax
[lepnenaukynsipHbie
24 MpsIMbI€ U TNTIOCKOCTH: https://m.edsoo.ru/OWFAQ
BBIYUCIICHUS JJIMH B 1A9J
MHOT'OI'paHHHUKAX
[ToBTOpEHue: monmanu
95 MHOTOyTOJIbHUKOB, https://m.edsoo.ru/FDRZ0O
(hOpPMYJTBI IS TLITOIIAICH, 9G4X
CO00pakeHUs MOA00Us
[ToBTOpEHuUE: mIomAU
26 MHOI'OYT'OJIbHUKOB, https://m.edsoo.ru/1ZYRN
(hOopMYJIBI IS TIIOIIAICH, NIKV
CO00pakeHUs Mog00us
[ToBTOpeHue: mIomanu
97 MHOT'OYTOJIbHUKOB, https://m.edsoo.ru/HWHVF

(hopMYITBI 17151 TLIOIIAICH,
Co00pakeHus Mogo0us

NLOO



https://m.edsoo.ru/YQUVT6VZX
https://m.edsoo.ru/HQIN2OZJP
https://m.edsoo.ru/HQIN2OZJP
https://m.edsoo.ru/OWFAQ1A9J
https://m.edsoo.ru/OWFAQ1A9J
https://m.edsoo.ru/FDRZO9G4X
https://m.edsoo.ru/FDRZO9G4X
https://m.edsoo.ru/1ZYRNNIKV
https://m.edsoo.ru/1ZYRNNIKV
https://m.edsoo.ru/HWHVFNLOO
https://m.edsoo.ru/HWHVFNLOO

IInomanu ceueHnit
MHOTOIPaHHUKOB:

https://m.edsoo.ru/X2HRM

28 IO TN TIOBEPXHOCTEM, 9HDA4
pa3pe3aHusi Ha 4acTH,
co00pakeHUs MOI00Us
[Inomanu ceuennit
MHOTOI'PaHHUKOB:
P . https://m.edsoo.ru/BH4ELY
29 TJIOIIAIN TIOBEPXHOCTEMH, 9NG
pa3pe3aHus Ha 4acTH, T
Co00paskeHus mogo0us
Kontponbshas padota
"[ToBTOpEHME: https://m.edso0.ru/S8UW1
30
MHOT'OI'PDAaHHUKH, CEYECHUS WWV1
MHOT'OTPaHHHUKOB"
O065béMm Tena. OO6beM
31 T — https://m.eds00.ru/6UXGO
pAMOyT ORC9
napajuieenuneaa
3anauu 00 yABOEHUHU
https://m.edsoo.ru/\VK2J2T
32 Ky0a, 0 KBaJipaType Ky0a; XEF
O TPUCEKIINH yTriia
Crepeomerpuueckue
3a/1a4uu, CBSI3aHHBIE C
33 OBLEMOM https://m.edsoo.ru/0DR6H6
TQS
MPSIMOYT OJILHOT'O
napajuiesenuneaa
https://m.eds00.ru/0SHTIO
34 [Ipuknannsie 3a7auu,

T1G



https://m.edsoo.ru/X2HRM9HD4
https://m.edsoo.ru/X2HRM9HD4
https://m.edsoo.ru/8H4ELY9N6
https://m.edsoo.ru/8H4ELY9N6
https://m.edsoo.ru/S8UW1WWV1
https://m.edsoo.ru/S8UW1WWV1
https://m.edsoo.ru/6UXGO0RC9
https://m.edsoo.ru/6UXGO0RC9
https://m.edsoo.ru/VK2J2TXEF
https://m.edsoo.ru/VK2J2TXEF
https://m.edsoo.ru/0DR6H6TQS
https://m.edsoo.ru/0DR6H6TQS
https://m.edsoo.ru/0SHTIOT1G
https://m.edsoo.ru/0SHTIOT1G

CBSI3aHHBIE C
BBIYHCIIEHHEM 00BbEMaA
MPSIMOYT OJIbHOT'O
napasuiesienuresna

https://m.edsoo0.ru/8AIL9Y

35 OOBEM TPAMOIA TPU3MBI HY)
CrepeomeTpruueckue
3aJa4M, CBI3aHHEIE C https://m.edsoo.ru/1D8HV5
36 .
BBIYHCIIEHUEM 00HEMOB 4A9
MPSMOM TTPU3MBI
[IpuknaaHbie 3a1a4H,
. https://m.edsoo.ru/QlYCAF
37 CBS3aHHBIE C 00BEMOM 81U
MPSIMOM MPU3MBbI _
Brmaucnenne 00EMOB
TEJ C IIOMOIIBIO
. https://m.edsoo.ru/ON5850
38 OTIpeeNEHHOT O 60H
uHTerpaia. O0béM -
HaKJIOHHOW MPU3MBI
Brmaucnenne 00M0OB
TEJ C IIOMOIIBIO
39 OIDeNETSHHOro https://m.edsoo.ru/2CJLC
peAci ) MK8N
unrerpana. O0bém
TUPaMUIbI
®opmyna 06béMa
40 nupamMuel. OTHOIIEHUE https://m.edsoo.ru/AL3POD

00BEMOB TUPAMUJ C
O0IIMM yTJIOM

COE



https://m.edsoo.ru/8AIL9YHYJ
https://m.edsoo.ru/8AIL9YHYJ
https://m.edsoo.ru/1D8HV54A9
https://m.edsoo.ru/1D8HV54A9
https://m.edsoo.ru/QIYC4F8IU
https://m.edsoo.ru/QIYC4F8IU
https://m.edsoo.ru/ON585060H
https://m.edsoo.ru/ON585060H
https://m.edsoo.ru/2CJLCMK8N
https://m.edsoo.ru/2CJLCMK8N
https://m.edsoo.ru/AL3P0DC9E
https://m.edsoo.ru/AL3P0DC9E

dopmyna 00bEMa
nupamMuel. OTHOIIEHHE

https://m.edso00.ru/3GO0OA

41
00BEMOB TTUPAMUJL C JRNY
00IIMM yTJIOM
Crepeomerpruueckue
42 3aJ1a4yu, CBA3aHHBIC C https://m.edsoo.ru/7TR8RH
00bEMaMU HAKIIOHHOM wo7
MIPU3MBI
CrepeoMeTpHUECKUE
p p https://m.edso0.ru/SF480D
43 3aJla4M, CBSA3AHHEIE C TS6
00BEMaMH MUPAMUIBI -
[Ipuknanusie 3a1a4u 110
teme "O0BEMEBI Ten", https://m.edso0.ru/9SF60Y
44 .
CBSI3aHHBIE C 00BEMOM YVX
HaKJIOHHOW MPU3MBI
[Ipuknanusie 3a1a4u 110
teme "OO0BEMEBI Ten", https://m.edsoo.ru/Z4MZ27
45 .
CBsI3aHHEIE C 00BEMOM RMY
UPaMUIBI
IIpumenenue 00BEMOB.
P https://m.eds00.ru/I39CX0O
46 Boruucnenue pacctosHus 3cp
IO TUTOCKOCTH =
KonTponbsHas padbora https://m.edso0.ru/XNWZS
47 i
"O0BEM MHOTOrpaHHHKA" SJ7P
48 Hunmuaapruyeckas https://m.edsoo.ru/7DHKE

ITOBEPXHOCTH,

HEG6



https://m.edsoo.ru/3GOOAJRNY
https://m.edsoo.ru/3GOOAJRNY
https://m.edsoo.ru/7TR8RHWO7
https://m.edsoo.ru/7TR8RHWO7
https://m.edsoo.ru/SF48ODTS6
https://m.edsoo.ru/SF48ODTS6
https://m.edsoo.ru/9SF6OYYVX
https://m.edsoo.ru/9SF6OYYVX
https://m.edsoo.ru/Z4MZ27RMY
https://m.edsoo.ru/Z4MZ27RMY
https://m.edsoo.ru/I39CXO3CP
https://m.edsoo.ru/I39CXO3CP
https://m.edsoo.ru/XNWZSSJ7P
https://m.edsoo.ru/XNWZSSJ7P
https://m.edsoo.ru/7DHKEHEG6
https://m.edsoo.ru/7DHKEHEG6

oOpasyrorue
LWIMHAPUYECKON
MTOBEPXHOCTH

Humanap. Ipsamoit
KpYr'OBOM LIUJIMH]IP.

https://m.edsoo.ru/MAVW

49
[Inomane NOBEpXHOCTH 4KY55
LAJTUHIPA
Konnueckas
50 IIOBEPXHOCTD, https://m.edsoo.ru/PVRE7
o0pa3yromme KOHNYeCKON HQ6Y
noBepxHocTH. Konyc
Ceuenue KoHyca
51 MIOCKOCTBIO, https://m.edsoo.ru/EOVSH
MapajuieIbHOM MIIOCKOCTH ALSL
OCHOBaHUS
VYceuéHHbI KOHYC.
https://m.edsoo.ru/QVKWV
52 N300paxeHne KOHyCOB U
” DCTE
yCeuEHHBIX KOHYCOB
[Tnomaas 6okoBo
e . https://m.edsoo.ru/AWKB9
53 MTOBEPXHOCTH H TTOJTHOMN
E4ANE
MMOBEPXHOCTH KOHYyCa
ITnomans 60KOBOM
. https://m.edsoo.ru/9NFAUE
54 MOBEPXHOCTH U TTOJTHOU K]
IIOBEPXHOCTU KOHYyCa T
55 Crepeomerpuueckue https://m.eds00.ru/QZVHS

3aJa4Hu Ha

EXL9



https://m.edsoo.ru/MAVW4KY55
https://m.edsoo.ru/MAVW4KY55
https://m.edsoo.ru/PVRE7HQ6Y
https://m.edsoo.ru/PVRE7HQ6Y
https://m.edsoo.ru/EOVSHAL8L
https://m.edsoo.ru/EOVSHAL8L
https://m.edsoo.ru/9VKWVDCTE
https://m.edsoo.ru/9VKWVDCTE
https://m.edsoo.ru/AWKB9E4NE
https://m.edsoo.ru/AWKB9E4NE
https://m.edsoo.ru/9NF4UE3KJ
https://m.edsoo.ru/9NF4UE3KJ
https://m.edsoo.ru/QZVH5EXL9
https://m.edsoo.ru/QZVH5EXL9

JTIOKa3aTeIbCTBO U
BBIUUCIICHUE,
MOCTPOCHUEM CEUYEHU N
LWJIMH]IpA, KOHYyCa

Crepeomerpruueckue
3aJjauu Ha
JI0Ka3aTeNbCTBO U

https://m.edsoo.ru/AKF6P

56
BBIYHCIICHUE, W62W
IIOCTPOEHUEM CEYEHUI
LUJIUHAPA, KOHyCa
57 [Ipuknannbie 3a7a4u, https://m.eds00.ru/34297L
CBSI3aHHBIE C IWJIMHIPOM HT5
58 [Ipuknanusie 3agauu, https://m.edso0.ru/ZY6EN
CBSI3aHHBIE C [IUIUHIPOM PVKD
https://m.edso0.ru/W1TVK
59 C
depa u map AJOR
[lepeceuenne chepsl u
mapa ¢ MJI0CKOCTBIO.
https://m.edsoo.ru/JF8NB5
60 Kacanwne mapa u cdepsr 730
IJIOCKOCTBIO. Bug u -
n300pakeHue mapa
[lepeceuenue chepsl u
mapa ¢ MJI0CKOCTBIO.
https://m.edso0.ru/M6WK9
61 Kacanue mapa u chepst

IJIOCKOCTBIO. Bua u
n300pakeHue mapa

K950



https://m.edsoo.ru/AKF6PW62W
https://m.edsoo.ru/AKF6PW62W
https://m.edsoo.ru/3429ZLHT5
https://m.edsoo.ru/3429ZLHT5
https://m.edsoo.ru/ZY6ENPVKD
https://m.edsoo.ru/ZY6ENPVKD
https://m.edsoo.ru/W1TVKAJOR
https://m.edsoo.ru/W1TVKAJOR
https://m.edsoo.ru/JF8NB5ZS0
https://m.edsoo.ru/JF8NB5ZS0
https://m.edsoo.ru/M6WK9K95O
https://m.edsoo.ru/M6WK9K95O

62

YpaBHenue chepsl.
[Tnomane chepsl u eé
yacren

https://m.edsoo.ru/U8G24B
O8H

63

Cummertpus chepsl 1
mapa

https://m.edso00.ru/6E6GX0
YJS

64

Crepeomerpuueckue
3aJjauu Ha
JI0Ka3aTeNbCTBO U
BBIYHMCIICHUE, CBSI3aHHBIC
co cepoii u mapowm,
HIOCTPOCHUEM HUX CEYCHUI
IJIOCKOCTBIO

https://m.edsoo.ru/MSYBP
KH7R

65

Crepeomerpuueckue
3aJla4M Ha
JI0Ka3aTeNIbCTBO U
BBIYHUCIICHUE, CBSI3aHHBIE
co cepoii u mapowm,
MTOCTPOCHUEM UX CCUCHUM
IIJIOCKOCTBIO

https://m.edsoo.ru/MXRDT
K72T

66

[Tpuknagasie 3a1a4m,
CBSI3aHHBIE CO cepoii u
apoM

https://m.edsoo.ru/XW5LI17
A9J

67

IToBTOpEHUE:
OKPY>KHOCTb Ha
IJIOCKOCTH, BBIYUCIICHUS
B OKPY>KHOCTH,
CTaH/IapTHBIE OO0 ST

https://m.edsoo.ru/EJ2QDA
VEJ



https://m.edsoo.ru/U8G24BO8H
https://m.edsoo.ru/U8G24BO8H
https://m.edsoo.ru/6E6GX0YJS
https://m.edsoo.ru/6E6GX0YJS
https://m.edsoo.ru/MSYBPKH7R
https://m.edsoo.ru/MSYBPKH7R
https://m.edsoo.ru/MXRDTK72T
https://m.edsoo.ru/MXRDTK72T
https://m.edsoo.ru/XW5LI7A9J
https://m.edsoo.ru/XW5LI7A9J
https://m.edsoo.ru/EJ2QDAVEJ
https://m.edsoo.ru/EJ2QDAVEJ

Paznuuneie koMOMHAIINT

https://m.edsoo.ru/LE7933

68 TeJ BpalleHUsl U L XX
MHOT'OI'PaHHHKOB
69 3agaum o Teme "Tema u https://m.edsoo.ru/PHHLC
MTOBEPXHOCTH BpamieHus" G54E
70 3agaun o Teme "Tena u https://m.edsoo.ru/22WPB
MOBEPXHOCTH BpauieHus " LTP9
KourponsHnas padbora
HIPOTBHAA paboT https://m.edso0.ru/33W222
71 "Tena ¥ MOBEPXHOCTH
" M63
BpalleHus
O0BEM HMIIMHIIPA.
3 https://m.edso0.ru/1ZN2S6
72 Teopema 00 00béMe
ZMO
MPSAMOTO [UJIMHIpA
Brruncaenne o0LEMOB
TEJ C IOMOII[BIO
73 S —_— https://m.edso0o.ru/ACTOM
penenéHHoro ) EMVE
unterpana. O0bém
KOHYyca
[Tnomanu 60KOBOM U
. https://m.edsoo.ru/ZYTK7
74 MOJTHOM TIOBEPXHOCTH
P8B1
KOHYyca
Crepeomerpuueckue
3a/1a4M, CBA3aHHBIE C https://m.edso0.ru/709VJY
75 .
BBIYHCIIEHHEM 00BHEMOB PSC
HUATUHAPA, KOHYCa
76 [Ipuknannpie 3a1a4u 110 https://m.edsoo.ru/QXEA9



https://m.edsoo.ru/LE7933LXX
https://m.edsoo.ru/LE7933LXX
https://m.edsoo.ru/PHHLCG54E
https://m.edsoo.ru/PHHLCG54E
https://m.edsoo.ru/22WPBLTP9
https://m.edsoo.ru/22WPBLTP9
https://m.edsoo.ru/33W222M63
https://m.edsoo.ru/33W222M63
https://m.edsoo.ru/1ZN2S6ZMO
https://m.edsoo.ru/1ZN2S6ZMO
https://m.edsoo.ru/ACT0MFMVF
https://m.edsoo.ru/ACT0MFMVF
https://m.edsoo.ru/ZYTK7P8B1
https://m.edsoo.ru/ZYTK7P8B1
https://m.edsoo.ru/7O9VJYPSC
https://m.edsoo.ru/7O9VJYPSC
https://m.edsoo.ru/QXEA9GPVB

teme "OOBbEMEBI U
TUIOIIA I TOBEPXHOCTEN

n

TCII

GPVB

77

O06béM 1mapa 1 mapoBoro
cekTopa. Teopema 06
o0Bvéme mapa. [Tnomans
cdepsl.
Crepeomerpuueckue
3a/1auu, CBSI3aHHbBIE C
BBIYUCIIEHHEM 00HEMOB
11apa, lapoBoro
CEerMeHTa U MIapOBOI0
CeKTopa

https://m.edsoo.ru/VVV60ON
BVZX

78

[Ipuknanssie 3anauu 110
teme "O0bEMBI TEN",
CBSI3aHHBIC C 00BEMOM
Iapa ¥ MiIomaabio
cdepbl. COOTHOIICHUS
MEXY TUTOIIAIMU
MTOBEPXHOCTEN U
00BEMaM ONOOHBIX TE

https://m.edsoo.ru/EZH9G
RUEJ

79

ITonoOHbIe TeNa B
MIPOCTPAHCTBE.
W3menenue o6bEMa npu
noo0uu.
Crepeomerpruueckue
3aJ1auu, CBSI3aHHBIC C

https://m.edsoo.ru/H24188
MKQ



https://m.edsoo.ru/QXEA9GPVB
https://m.edsoo.ru/VV6ONBVZX
https://m.edsoo.ru/VV6ONBVZX
https://m.edsoo.ru/EZH9GRUEJ
https://m.edsoo.ru/EZH9GRUEJ
https://m.edsoo.ru/H24I88MKQ
https://m.edsoo.ru/H24I88MKQ

BBIUUCIIEHUEM O00BEMOB
TeJI U IJIomaaeu
MOBEPXHOCTEN

KonTtponbshas pabora

https://m.edsoo.ru/73U0D

80 HJ‘IOI.I.la)II/I MOBEPXHOCTHU GNYR
1 00BEMBI KPYTITBIX TE"
JIBU>KEHUS IPOCTPAHCTBA.
OT106 .
81 HTO pasteris https://m.edsoo.ru/RXJ4Y
BU)KEHUSA U paBeH(jTBO WENA
¢uryp. O6mme cBoricTBa
JIBUOKEHUH
Bunn aBrxennin:
napaJjuieIbHbIN IEPEHOC,
https://m.edsoo.ru/ZSUAT77
82 LEHTpalbHas CUMMETpUs, NTX
3epKaJibHass CHMMETPHSI, -
IIOBOPOT BOKPYT NPsIMOI
[IpeoGpazoBanus
83 Hono6ms. Tinamast i https://m.edsoo.ru/A1PU2
AODHA. 1P WOAX
cdepa Ditnepa
I'eomerpuueckue 3a1a
84 METPHHACCIHE St https://m.edsoo.ru/KFDHO
Ha MIPUMEHEHUE MGKZ
JBUKEHUS
Kontponbshas pabota
85 "BeKTODLL B https://m.edsoo.ru/4F52B1
PRIB 1KK
MIPOCTPaHCTBE
86 Oo6o0matomee https://m.edsoo.ru/1HVB2



https://m.edsoo.ru/73UODGNYR
https://m.edsoo.ru/73UODGNYR
https://m.edsoo.ru/RXJ4YW6NA
https://m.edsoo.ru/RXJ4YW6NA
https://m.edsoo.ru/ZSUA77NTX
https://m.edsoo.ru/ZSUA77NTX
https://m.edsoo.ru/A1PU2WOAX
https://m.edsoo.ru/A1PU2WOAX
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https://m.edsoo.ru/KFDH0MGKZ
https://m.edsoo.ru/4F52B11KK
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https://m.edsoo.ru/1HVB2NZH9

noBtopenue 11 nonaruii
1 METOJIOB Kypca
reometpuu 10-11
KJIACCOB, CHCTEMaTH3aLUs
3HAHMI:
"[TapasnenpsHOCTD
IPSIMBIX U IJIOCKOCTEN B
npocTpaHcTBe"

87

Ob6oobmmaromee
nosropenue 11 nonstuii
1 METOJIOB Kypca
reometrpuun 10-11
KJIACCOB, CUCTEMaTH3aLUs
3HaHui: "BekTopsl B
npocTpaHcTae”

https://m.edsoo.ru/AQEFP
ERJO

88

Ob6o0maromiee
noBTopenue 11 nmoHstuit
Y METOJIOB Kypca
reometpuu 10-11
KJIACCOB, CHCTeMaTH3alus
3HaHuil: "BekTopsl B
npocTpaHcTBe"

https://m.edsoo.ru/3NI1JOL
N63

89

Oboo6mmaromee
nosropenue 11 nonstuii
¥ METOJIOB Kypca
reometrpuun 10-11
KJIACCOB, CHCTEMaTH3aIUS

https://m.edsoo0.ru/B85S7V
DTC



https://m.edsoo.ru/1HVB2NZH9
https://m.edsoo.ru/AQEFPERJ0
https://m.edsoo.ru/AQEFPERJ0
https://m.edsoo.ru/3NIJ0LN63
https://m.edsoo.ru/3NIJ0LN63
https://m.edsoo.ru/B85S7VDTC
https://m.edsoo.ru/B85S7VDTC

3HaHui: "O0bemM
MHOTOr'paHHHKA"

90

Ob6o6maronee
noBtropenue 11 noHstuii
1 METO/I0B Kypca
reometpun 10-11
KJIACCOB, CHCTEMaTH3aLUS
3HaHuit: "O0beM
MHOTOTpaHHUKA"

https://m.edsoo.ru/AJX4C
DP5I

91

O06o06maroiiee
noBTropeHue 11 nonstuit
1 METO/IOB Kypca
reometpun 10-11
KJIACCOB, CHCTEMaTH3aLUs
sHanui: "Tlnomanu
TOBEPXHOCTH U 00bEMBI
KpyTJibIX Ten"

https://m.edsoo.ru/H2ZAB
PRXO

92

Oo6o06mmaromiee
nosropenue 11 nonstuii
Y METOJIOB Kypca
reomerpun 10-11
KJIACCOB, CHCTEMaTH3ALIUS
3Hanuii: "[lmomanu
MTOBEPXHOCTH B 0O0BEMBI
KpyTJbIX Ten"

https://m.edso0o.ru/JG1DJ5
ONK

93

HtoroBas KOHTpOJIbHAS
pabora

https://m.edso0.ru/GXZMP
89GD



https://m.edsoo.ru/AJX4CDP5I
https://m.edsoo.ru/AJX4CDP5I
https://m.edsoo.ru/H2ZABPRXO
https://m.edsoo.ru/H2ZABPRXO
https://m.edsoo.ru/JG1DJ50NK
https://m.edsoo.ru/JG1DJ50NK
https://m.edsoo.ru/GXZMP89GD
https://m.edsoo.ru/GXZMP89GD

94

HToroBas KOHTpOJbHAS
pabora

https://m.edsoo.ru/3J174M
Y6M

95

[ToBTOpeHue, o6o0IIeHNE
Y CHCTeMaTH3aIHsI
3HAHUU

https://m.edsoo.ru/UI26CB
4XL

96

Hcropus pa3sutus
CTEpEOMETPUU KaK HAYKH
U €€ poJib B pa3BUTUU
COBPEMEHHBIX
VH)KEHEPHBIX U
KOMIIbIOTEPHBIX
TEXHOJIOTUH

https://m.edsoo.ru/IESALO
6B5

97

Hcropus pa3sutus
CTEPEOMETPHUH KaK HAYKH
U €€ poJIb B Pa3BUTUU
COBPEMEHHBIX
WHXCHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTUH

https://m.edso0.ru/8ZKNM
YFO03

98

Ucropus pazButus
CTEPEOMETPUHU KaK HaAyKH
U €€ poJib B pa3BUTHHU
COBPEMEHHBIX
WH)XCHEPHBIX U
KOMITBIOTEPHBIX
TEXHOIOTHI

https://m.edsoo.ru/41 X3XK
QO0G

99

Hcropus pa3sutus

https://m.edsoo.ru/4APGHOJ



https://m.edsoo.ru/3JI74MY6M
https://m.edsoo.ru/3JI74MY6M
https://m.edsoo.ru/UI26CB4XL
https://m.edsoo.ru/UI26CB4XL
https://m.edsoo.ru/IE8ALO6B5
https://m.edsoo.ru/IE8ALO6B5
https://m.edsoo.ru/8ZKNMYF03
https://m.edsoo.ru/8ZKNMYF03
https://m.edsoo.ru/41X3XKQOG
https://m.edsoo.ru/41X3XKQOG
https://m.edsoo.ru/4PGHOJYAH

CTEPEOMETPUU KaK HayKH
U €€ poJib B pa3BUTUHU
COBPEMEHHBIX
WH)KEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTUI

YAH

100

Hcropus passutus
CTEPEOMETPHUH KaK HAYKH
U €€ poJib B Pa3BUTUU
COBPEMEHHBIX
VMHKEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTUH

https://m.edsoo.ru/GEJCO7
34F

101

Ucropus pa3surus
CTEPEOMETPUH KaK HayKH
U €€ poJIb B pa3BUTUHU
COBPEMEHHBIX
WH)KCHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTUH

https://m.edsoo.ru/RK4XS
FWNR

102

Hcropus passutus
CTEPEOMETPHUM KaK HAYKH
U €€ poJIb B Pa3BUTUU
COBPEMEHHBIX
VMH)KEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTUH

https://m.edso00.ru/X89TQ8
776



https://m.edsoo.ru/4PGHOJYAH
https://m.edsoo.ru/GEJCO734F
https://m.edsoo.ru/GEJCO734F
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ITPOBEPAEMBIE TPEBOBAHMUSA K PE3YJIBTATAM OCBOEHMA
OCHOBHOM OEPA3OBATEJILHOM ITPOT'PAMMBbI

10 KJTIACC

Kon nposepsiemoro

HpOBepﬂeMbIe NMpEeAMETHBIC PE3YJIbTAaThbl 0CBOCHUA OCHOBHOM 06pa30BaTe.Tl

pe3yabTara 001ero oopazoBanmsi
7 I'eomerpus
7.1 OmnepupoBaTh MOHATUSIMU: TOYKA, IPsIMasi, MJIOCKOCTb
7.2 ITpuMeHATh aKCHOMBI CTEPEOMETPUU U CIECACTBUSI U3 HUX IIPU PELLIEHUHN T€OMET]
7.3 OnepupoBaTh NOHATUSIMU: IAPAJUIEILHOCTD U MEPIEHIUKYIAPHOCTD IPSIMBIX U I
7.4 KnaccuguuupoBaTh B3aUMHOE pacloIOKeHHE MPSAMBIX U INIOCKOCTEH B MPOCTpa
75 OnepupoBaTh MOHATUSAMU: JABYTPAHHBIM yroi, TpaHU IBYTpaHHOTO yria, pedpo
yroJi ABYT'PAHHOTO YIJia, TpajlyCHasi Mepa IBYIpaHHOT O yIiia
76 OnepupoBaTth MOHATHSAMH: MHOTOTPAHHHK, BBINYKJIBIA W  HEBBITYKJIbIi
' MHOTOTPaHHHUKA, TPaBUJIbHBIH MHOTOT' paHHUK
1.7 PacriozHaBaTh OCHOBHBIE BU/IbI MHOTOTPAHHUKOB (MTUpamMua, Mprusma, mpsMoyTc
78 KnaccudummpoBaTh MHOTOTPaHHUKH, BBIOMpPAs OCHOBAHMS ISl KJacCHHUKALI
' MHOTOTPaHHUKH, TPaBUJIbHBIE MHOTOI' PAHHUKH, IPSIMbIE H HAKJIIOHHBIE IPU3MBI,
7.9 OmnepupoBaTh NOHATUSIMU: CEKYIIas MJIOCKOCTh, CEYEHNE MHOTOT PAHHUKOB
7.10 OOBICHATH TPUHIIUIIBI TOCTPOEHUS CEYEHUH MHOTOI' PAHHUKOB, UCIOJIB3YSl METO
711 CTpouTh Ce4eHHs] MHOTOI'PAHHUKOB METOJIOM CJIEZIOB, BBHIOJHATH (BHIHOCHBIE) |
' MPOCTHIX 00BEMHBIX (QUTYP: BUJ CBEPXY, COOKY, CHU3Y
Pemarps 3agauM Ha HaXOXKJEHHUE T'€OMETPUUYECKHMX BEIMYMH IO 00pas3nam
712 M3BECTHBIC AHAJIMTHYECKHE METOABl MPU PEIICHWU CTaHAAPTHBIX MaTeMaTut
' paccToSHUN MEXIYy IBYMSI TOYKaMH, OT TOUKH JI0 MPSAMOM, OT TOYKUIO MIOCKOC
MPSIMBIMH
Pemate 3agauM Ha HaXOXKJEHHUE T'€OMETPUUYECKUX BEIMYMH 10 00pas3nam
713 M3BECTHBIE AaHAJMTUYECKUE METO/IbI IIPU PELIEHUH CTaHIapPTHBIX MAaTEMaTUYECK]
' MEX]y CKpEIIMBAIOIIMMUCA MPIMBIMU, MEXKAY NPSMOM U IJIOCKOCTBIO, MEX,
YTJIOB
714 Bbraucnsate 00bEMBI M TUIOMIAAU TOBEPXHOCTEH MHOTOI'PaHHUKOB (Mpu3Ma
' (dbopMyI, BBIYUCIISATH COOTHOLIECHHS MEXAY TIIOMIAASIMU [TOBEPXHOCTEH, 00bEMaN
715 OnepupoBaTh MOHATUSAMHU: CUMMETPHUSI B MPOCTPAHCTBE, LEHTP, OCh M IJIOCKO
' IUIOCKOCTH CAMMETPHU (PUTYPBI
716 W3Bnekats, npeoOpa3oBbIBATh U HHTEPHPETUPOBATh HMH(GOPMALUIO O IMPOCT]

¢durypax, npeacTaBIeHHYIO Ha YepTexax U pUCyHKaX




[TpumeHnsaTs TeoMerpudeckre (akThl IJsl PEIICHUs] CTEPEOMETPHUECKUX 3a/1ad

1 I1arOB PELIeHUs, €CIIM yCIOBUS IPUMEHEHMS 3aJlaHbl B IBHOU (opme
718 [TpumeHsTh TpoCTeIIe TPOrpaMMHBIE CPENICTBA U JIEKTPOHHO -KOMM YHHKAIIY
' CTEPEOMETPHYECKUX 3a1aU
719 [TpuBOIUTH MpUMEpPHl MAaTEMATHYECKHX 3aKOHOMEPHOCTEH B NPHUPOJE U KU3]
' 3aKOHOB T€OMETPHH B UCKYCCTBE
[TpuMeHsTh MOMy4YeHHbIC 3HAHHUSI Ha MPAKTUKE: aHAJTM3UPOBATh PeajibHbIC CUTY
MOHATHS B TMPOLECCE IOMCKA PEIICHWS MaTeMaTH4ecKd CHOpMyIHpOBaHH!
7.20 peanbHbIE CHTyalliM Ha S3BIKE TEOMETPUH, HCCIEOBAaTh MOCTPOCHHBIE
reOMETPUYECKUX MOHATHH W TeopeM, ammapaTta aireOpbl, pemaTh MPaKTh!
HAXOXICHUEM I€OMETPUIECKUX BEITMUNH
11 KJIACC
Koxn .
IIpoBepsiemMble npeMeTHBIE Pe3yJbTAaThl 0CBOEHHsI OCHOBHOI 00pa3oBaTeJib
L e 001ero oopasoBanus
pe3yJjibTara
6 I'eomerpus
OnepupoBaTh MOHATHUSAMH: LUJIHHIPUYECKAs IOBEPXHOCTh, OOpa3yIOIIue Ik
6.1 HWIMHAP, KOHHUYECKass IOBEPXHOCTb, 0Opa3ylole KOHMYECKOH MOoBepX:
MTOBEPXHOCTh
6.2 Pacno3naBath Tena BpameHus (UIHHIP, KOHYC, cdepa u map)
6.3 OOBACHATH CIIOCOOBI MOTYYEHUS TEJ BpalleHUs
6.4 KnaccuumnupoBats B3auMHOE pacroiokeHue chepsl U MI0CKOCTH
6.5 OmnepupoBath TMOHSATHSIMH: MIAPOBOM CErMEHT, OCHOBAHHME CETMEHTA, BBICOT
' OCHOBaHHE IIAPOBOI'0O CJIOSI, BBICOTA IIAPOBOTO CJIOs, IIAPOBON CEKTOP
6.6 Borauciate 00bEMBI U IIJIOIMIAHM TOBEPXHOCTEN TeJ BPALICHHUS, I€OMETPHIECKUX *
6.7 OmnepupoBath MOHATUSAMHI: MHOT O'PaHHHK, BIIUCAHHBIN B c()epy U OIMCaHHBIH OF
' B MHOTOTPaHHUK WJIM TEJIO BPAILCHHUS
6.8 BbIUuCIIATh COOTHOLICHUS MEXAY TUIOINAASIMU ITOBEPXHOCTEH U 00bEMaMU 110100
6.9 N300pakaTh n3ydaembie QUTYpHI OT PYKH U C TIPUMEHEHUEM I POCTHIX YePTEKHBI
6.10 BbInonHATh (BBIHOCHBIE) IUIOCKUE YEPTEXU U3 PUCYHKOB IIPOCTHIX 00BEMHBIX (1
' CTPOUTH CEUEHUS TEJl BPAILECHUS
6.11 W3Bnekatb, MHTEPNPETHPOBATH M TPeoOpa3oBbIBaTh WH(POPMALHUIO O IIPOCT]
' ¢burypax, mpencTaBIeHHYIO Ha YEPTEKAX U PUCYHKAX
6.12 [TpumeHsTh reomeTpudeckue (akThl I PEIICHUS CTEPEOMETPUUYECKHX 3aJiad,

IIIar0OB PEIICHHUs, €CITA yCIOBUS IPUMEHEHUS 3a/IaHbI B IBHOW opme




6.13

OnepupoBaTh MOHATHEM: BEKTOP B IPOCTPAHCTBE

BremomHaTs I{€I>'ICTBI/I$I CJIOXKCHHUA BCKTOPOB, BBIYMTAHHUA BEKTOPOB U YMHOXKCHUA

0.14 KaKHMH CBOMCTBAMH OHH 00JIaaf0T
6.15 [TpuMeHsTh TPaBUIIO MapaJIeNeHIea IPU CII0KEHUH BEKTOPOB
OnepupoBaTh MOHATHSAMH: JEKapTOBbI KOOPAMHATHI B IPOCTPAHCTBE, BEKTOD.
6.16 BEKTOPOB, KOOPJIUHATHI BEKTOPA, YTOJ MEXy BEKTOPAaMH, CKaJSIPHOE IPOM3BEICE
KOMITJITAHAPHBIE BEKTOPbI
6.17 Haxonuth cymMmy BEKTOPOB M MpOW3BENEHHE BEKTOpa Ha YHCIO, Yrol M
' MpOM3BeIeHN e, PaCKJIaIbIBaTh BEKTOP MO ABYM HEKOJUIMHEAPHBIM BEKTOpaM
6.18 3aaBaTh IIIOCKOCTh YPaBHEHHEM B JI€KapTOBOM CHCTEME KOOPIUHAT
6.19 PemaTh npocreiinmie reoMmeTpuuecKue 3a1a4 Ha IPUMEHEeHNE BEKTOPHO -KOOPIHU
6.20 PemaTp 3aaun Ha 10Ka3aTeIbCTBO MAaTEMATHYECKUX OTHOIICHUH M HaXOXICHU
' o0pasiam Ui adropuT™MaM, MIPUMEHSS H3BECTHBIE METO/IBI IIPU PELICHUH CTaH/a]
6.21 [TpumeHsATh mpocTeilye NporpaMMHbIE CPEICTBA U 3JIEKTPOHHO-KOMMYHHUKAIH
' CTEPEOMETPUYECKUX 3a]a4
6.22 [TpuBOIUTH TIPHUMEPHl MAaTEMAaTHYECKHX 3aKOHOMEPHOCTEH B IMPHPOIAE H IKH3I
' 3aKOHOB T'€OMETPHH B UCKYCCTBE
[IpuMeHATh MONMy4YeHHbIE 3HAHUS Ha MPAKTUKE: aHAJIM3UPOBATH PEAbHBIEC CUTY:
MOHATUS B IIPOLECCE IOUCKAa pELICHHs] MaTeMaTU4ecKu CHOpPMYIUPOBAHHC
6.23 pealbHBIE CHUTyallUH Ha S3bIK€ T'E€OMETPUHM, HCCIEA0BaTh IOCTPOCHHBIE

reOMEeTpUYEeCKUX TMOHATHI W TeopeM, ammapara ajireOpbl, pelaTh MPaKTU?
HAaXO0XJE€HUEM T€OMETPUYECKUX BEIUYNH




IMTPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KVIACC

Kon
7

IIpoBepsieMblii 3JIeMEHT CO/IePKAHUS

I'eomerpus

7.1

OCHOBHEI€E TTOHSTHSA CTCPCOMECTPUH. Tqua, mnpsamast, IJI0CKOCTb, MPOCTPAHCTBO. ITonsarue 00 :
CTCPCOMCTPUUN: AKCHUOMBI CTCPCOMCTPUHN U CICACTBUA U3 HUX

7.2

B3anmHOe pacnonokeHue NpsSMBIX B IMPOCTPAHCTBE: IEpeceKaronuecs, MapajiebHbIe I
[TapayienbHOCTh MPSIMBIX M TIJIOCKOCTEH B MPOCTPAHCTBE: MapajuielbHBIC TPSIMbIE B MPOCT]
OpSAMBIX, MapajuiebHOCTh MPSAMOW W TJIOCKOCTH. YTJIBIC COHANpaBiICHHBIMU CTOPOHAM
npocTpaHcTBe. IlapamienpbHOCTh MIIOCKOCTEH: mapajulesbHble IJIOCKOCTH, CBOMCTBA
[TpocTeiime mpocTpaHCcTBEHHBIE GUTYPHI HA MIIOCKOCTHU: TETPAdAp, KyO, Mmapasuiesenunes, mc

7.3

[lepneHAMKYIAPHOCTS NPSAMOM M IUIOCKOCTH: IEPHEHAUKYJSIPHBIE INPSAMBIE B IPOCTPAHCT
NEPIECHAUKYJIPHbIE K INIOCKOCTH, IIPU3HAK MEPHEHAMKYJSIPHOCTH MPSAMOM M ILIOC
NEPIEHIUKYJIIPHOMN IIIOCKOCTH. YTUIBI B IPOCTPAHCTBE: YIOJl MEXKIY NMPSAMOHN U IJIOCKOCTHIO,
yroJsi AByrpaHHoro yria. IleprneHaukynsp U HaKJIOHHbBIE: PACCTOSHUE OT TOYKHU JO IJIOCKOC
IUIOCKOCTH, MPOEKIUs (QUIypbl HA IJIOCKOCTh. llepneHAuKyISpHOCTh IIOCKOCTEH: MpHU3HE
miockocrel. TeopeMa o TpEX nmeprneHIuKyspax

7.4

[TondaTe MHOrorpaHHMKa, OCHOBHbBIE JIEMEHThl MHOI'OTPAaHHUKA, BBIIYKJIbIE U HEBBITYKIIb
MHoOrorpaHHuka. I[Ipu3sma: N-yroiapHas mpu3Mma, TpaHd U OCHOBAHUSI MPHU3MBI, IpsiMasi U H:
MOJIHAS TOBEPXHOCTH NMpu3Mbl. [lapannenenunesn, npsaMOyrojdbHbINA MapaJIeICHUIIe U €ro CB(
nupamMuaa, TPaHH W OCHOBAHHWE MHUPaMHIbI, OOKOBasi W TOJHAs TMOBEPXHOCTh MUPAMHU/I
nupaMuaa. DJIEMEHTbl MpU3Mbl U mUpamMuabl. [IpaBuiibHbIE MHOTOTPAHHUKHU: TOHSITHE |
MpaBWJIbHAs MpHU3Ma W MpaBUJIbHAs TNHUpaMUla, MpaBUIbHAs TpPEyrojibHas NUpaMHUAAa U
[IpencraBiienre o0 MpaBUIBLHBIX MHOTOIPAaHHHUKAX: OKTAXIP, JOJCKAdAp U uKocasapyrue Ceuer

7.5

CuMMeTpus B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTENBHO TOYKH, IPSIMOM, IMJIOCKOCTU. DJIeMe
napajulesenuIenax, NpaBUIbHbBIX MHOIOTpaHHUKAX

7.6

Bbluncnenue 371€MEHTOB MHOIOI'DaHHUKOB: pé&0pa, auaroHanu, yriel. llmomaznbs OGokor
IOBEPXHOCTH NPAMON MPU3MBI, IJIOLIaJb OCHOBaHUI, TeopemMa O OOKOBOH IMOBEPXHOCTY
OOKOBOI MOBEPXHOCTH M MOBEPXHOCTU MPABUIIBHOM MUpPaMUIbl, TEOpPEMa O IJIOIATAN yCeUE
00béme. OOBEM MUPaMUIbl, TPU3MBI

7.7

HO,Z[O6HBIC TCJa B IIPOCTPAHCTBC. CooTHoIIeHU MCXKAY IJIomaaiaMu HOBerHOCTeﬁ, 00BEMaM

11 KVIACC
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[MunuHapuyecKass MOBEPXHOCTh, 0Opa3yIole HUIMHAPHYECKONH MOBEPXHOCTH, OCh II]

61 [umuaap: ocHOBaHUS U OOKOBasi TOBEPXHOCTh, 00Pa3yroIas U 0Ch, ILIOIIAb OOKOBOW M
Konunueckas moBepxHOCTb, 00pa3yrole KOHMYECKON TOBEPXHOCTH, OCh U BEPIIMHA KOH
6.2 OCHOBAaHHME W BepIIMHA, OOpasywlias U OCh, IJIOMAAs OOKOBOW W TOJHON IOBE
00pa3yrolye U BbICOTa, OCHOBAHUS U OOKOBas IOBEPXHOCTD
6.3 Cdepa u map: ueHtp, paanyc, IMaMeTp, IIomaab MoBepxXHoCcTH cdepsl. B3anmmuoe pacrc
KacaTesbHas MIJI0CKOCTh K cdepe, IIomaas chepbl
6.4 N306pakeHne Ten BpalieHus Ha MIOCKOCTH. Pa3BépTka numuHApa U KOHyca
6.5 KomOuHanuu Ten BpalleHHs U MHOTOTpPaHHUKOB. MHOTOTpaHHHK, OMHCAHHBIA OKOJIO
' MHOTOTPaHHUK, UJIH TEJIO BPaIlleHUs
6.6 [Tonstne 06 06BEMe. OcHOBHBIE CBOiicTBA 00BEMOB Tei. Teopema 00 00BEME MPAMOY
' cinenctBus u3 He€. O0bEM LMIMHIIPaA, KoHyca. O0BEM IIapa U miIomaiab cepsl
6.7 [TonoGubIe Tena B npocTpaHcTBe. COOTHOLIEHUS] MEXKIY TIJIOMIAIIMU TOBEPXHOCTEH, 00
6.8 Ceuenus nwmmHapa (MapayiebHO W TEPHEHAMKYISIPHO OCH), CEYEHUS KOHyca (
' IIPOXO/IsiIliee Uepe3 BEPIINHY), CeUeHHUs 11apa
BekTop Ha miockoctu u B mpocTpaHcTBe. ClOKEHHE U BBIYUTAHHE BEKTOPOB. YM
6.9 Pa3znoxxenue BekTopa no TpéM HEKOMILIaHApHBIM BekTOpaMm. [IpaBuiio napasuienenunena
IIPUMEHEHUEM IIPABUII IEH CTBUI C BEKTOPAMHU
[IpsimoyronbHas cucTemMa KoopauHat B mpocTpaHcTBe. Koopaunatel BekTopa. IIpocte
6.10 VYron mexny Bekropamu. CKalsipHOE IPOU3BEIeHNE BEKTOPOB. BrIuncieHne yriioB Me

KoopanHaTHO-BEKTOPHBII METOA IPU PELIEHUU T€OMETPUUECKUX 3a1a4




ITPOBEPAEMBIE HA EI'D 10 MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHSI OCHOBHOI OBPA30OBATEJILHON
HHPOI'PAMMBI CPEJHEI'O OBLIEI'O OBPA30OBAHUA

Ko nposepsiemoro
TpeOOBaHMS

IIpoBepsiemble TPeOOBAHUA K NPeIMETHBIM Pe3yibTaTaM 0CBOCHHUS OCH
NPOrpaMMbl CpeIHero o01ero 0opa3oBaHus

Brnanenne wMerogamMu J0Ka3aTeNbCTB, aIrOPUTMAMHU PEUICHUs 3a1ay;
ONEPUPOBATH IOHATHUSIMHU: OINPEIACIICHHE, AaKCHOMa, TEeopeMa, CIE]
JI0Ka3aTeNIbCTBO, PaBHOCUJIbHBIE (DOPMYIUPOBKHU; MPUMEHSATh HMX; YMEHUE
IIPOTUBOIIOJIO)KHOE yTBEPXKIAEHUE, NPUBOAUTH IIPUMEPBl U KOHTPIPY
MaTeMAaTUYECKOW MHIYKLMH; MPOBOAUTH JIOKA3ATEIBHBIE PACCYKICHUS IIf
JIOTUYECKYIO MPaBUIIBHOCTh PACCYKIEHUI; YMEHUE ONEPUPOBATH OHATUSIM
OMEpALMU HaJl MHOKECTBAMH; YMEHUE HCIOJIb30BAaTh TEOPETUKO-MHOXKECTE
peanbHbIX MPOLIECCOB U SIBJICHUW U NPU PELIEHHUM 3a1a4, B TOM YHCIIE U3
YMEHHE OMEepUPOBATh MOHATUSIMH: Tpad, CBSI3HBIA rpad, IepeBo, MUK,

3a/1aBaTh M OMUCHIBATh I'padbl pa3IMIHBIMU CITIOCOOAMHM; HCITOIB30BaTh rpad

VYMeHue onepupoBarh MOHATUSAMM: HATypallbHOE YMCIO, I[€JI0€ YHUCIIO, C1
KOpPEHb HATypaJbHOW CTENEHU, CTENEHb C palMOHAJIBHBIM IIOKa3aTeleM
MOKa3aTeneM, Jorapu(m 4yucia, CHHYC, KOCHHYC U TaHT€HC MPOU3BOJIBHOT
pallMOHATIBbHOE YMCJIO, UPPALMOHAIBHOE YHCIO, MHOXKECTBAa HATypalb:
NeWCTBUTENHHBIX YHCEIl; YMEHUE HCIIOIb30BaTh MPU3HAKU JIETUMOCTH, Hal
HauMeHblllee o0Ilee KpaTHOe, aaropuT™M EBkimza mpu pemeHu 3ajay
MO3ULMOHHBIMA CHCTEMAaMH CUMCIIEHUS; YMEHHUE BBINOJIHSITH BBIUMCICHUE
BBIPAXXEHUN CO CTENEHSIMHU U Jlorapupmamu, Ipeodpa3oBaHus ApOOHO-paLn
OllepUpOBaTh MOHATHSAMH: IIOCJIEJOBATEILHOCTh, apudmMernyeckas |
nporpeccusi,  O€CKOHEYHO  yObIBaroIiass  reoMeTpudYeckas  Mporp
II0CJIEJOBATEIbHOCTH, B TOM YHCJIE C IOMOIIBIO PEKYPPEHTHBIX GOPMYIT; yM
KOMITJIEKCHOE YHCJO, CONPsHKEHHBIE KOMILJIEKCHBbIE YMCIA, MOAYJIb U ap
¢dopma 3anucu KOMIUIEKCHBIX Yucell (reoMeTpuyeckas, TPUTOHOMETPUYEC
IPOU3BOAUTh  apu(MeTHUecKue JeUCTBUS C€  KOMIUIEKCHBIMH  YHCI
UCIOJIb30BAaHUSI KOMIIJIEKCHBIX YHCEN; ONEpUpPOBaTh MOHITUSIMHU: MaTpUl

MAaTpHULbl, TEOMETPUUECKUI CMBICI OIPEIEIIUTEIS

VYmenne OIICPUPOBATL IMOHATHUAMU: pPalUMOHAJIBHBIC, HWPpPAlMOHAJIBHBIC,




norapuMuuecKue, TPUrOHOMETPUUYECKUE YPAaBHEHHMS M HEPABEHCTBA, UX (
MOHATUSMU: TOXKIECTBO, TOKIECTBEHHOE NPe00pa3oBaHUE, yPaBHEHUE, HET
U HEPaBEHCTB, PABHOCWIBHOCTb YPABHEHUMN, HEPAaBEHCTB M CHCTEM;

HEPABEHCTBA M CUCTEMBI C IOMOIIBIO PAa3IMYHBIX IPUEMOB; pElIaTh ypaBHE
rapaMeTpoM; MPUMEHITh YPABHEHHUs, HEPABEHCTBA, UX CHCTEMBI JUUIS PEII¢

3a]]a4 U3 pa3InYHbIX 00NacTell HAyKH U peabHON KU3HU

YMeHue omnepupoBaTh MOHATUAMHU: (QYHKIMS, UYETHOCTh (PYHKIIMH,
OrPaHUYEHHOCTh (DPYHKIIMU, MOHOTOHHOCTh (DYHKLIHHU, SIKCTPEMYM (PYHKIIH]
3Ha4YeHUs (PYHKIUH HA MPOMEXKYTKE, HENpEephIBHAS (YHKIUS, aCHMITOTH]
BTOpasi NMpou3BOAHAS (DYHKLHH, F€OMETPUUECKUN U (U3NYECKHI CMBICIT

ONpenenéHHbIl MHTErpaJl; yMEHHE HaXOAUTb ACHMIITOTHI TIpaduka ¢
IPOU3BOJHBIE CYMMBI, IPOM3BEAEHUSA, YACTHOIO U KOMIIO3ULUHU (Y
KacaTeabHOM K rpaduky (yHKIMM; YMEHHE HaXOAUTh IPOM3BOIHBIE 3IIE
UCIIOJIb30BaTh IPOU3BOIHYIO [JIsl HCCIEAOBaHUS (DYHKIHMHM, HAXOTUTh

3HaueHus: (YHKUUH; CTPOUTh TpaUKU MHOI'OWIEHOB C HCIIOJIb30BAHUE!
aHaJIM3a; IPUMEHATh IPOU3BOAHYIO JUIS HAXOXKACHUS HAWIYUIIErO PELICHY
COL[MAJIbHO-?PKOHOMUYECKUX M (U3NYECKUX 3a/Jayax; HaXOAUTh IJIOLIAAH

UHTErpajla; IpUBOAUTH IIPUMEPHl MATEMATUYECKOIO MOJEIMPOBAHMUA C I

YPaBHEHMI

YMeHue omnepupoBaTh MNOHATUAMHU: Tpapuk QyHKUKUH, oOpaTHast (yH]
TuHeHHass  QyHKIUSA, KBaApaTuyHas (QyHKOUS, paunnoHanmbHas —(QyH
TPUTOHOMETpUYECKHE (YHKIUH, OOpaTHbIE TPUTOHOMETPHUYECKUE  (
norapumuueckas  QyHKIUH; YMEHUE CTPOUTHh TIpauKu  H3Yy4eH
npeoOpa3oBaHus rpaukoB QYHKIUH, UCIIONB30BaTh IpaUKU AJIs U3ydeH!
IIpU peIlIeHUH 3a1a4 U3 IPYruX y4eOHBIX MPEIMETOB U 3a/1ad U3 peaslbHON
3aBHCUMOCTH MEX]ly BEIMUYMHAMM; UCIIOIb30BaTh CBOMCTBA U rpauKu (yH!
HEpaBEHCTB M 3aJad C [apaMeTpaMu; M300pakaTb Ha KOOPAMHATHOM II

YPaBHEHHI, HEPABEHCTB U UX CUCTEM

YMeHue pemarbh TEKCTOBBIE 3aJayd Pa3HbIX TUIOB (B TOM YHCJIE HA |
JBUXKEHUE, paboTy, CTOMMOCTh TOBapoB U YCIYr, HAJOTHW, 3aJaud U3 00J
CceMEHHbIMHU (PMHAHCAMM); COCTABJIATH BBIPAXKEHUSI, YPABHEHUSI, HEPABEHCT
3a/la4d, HCCIENOBAaTh IIOJIYYEHHOE PEIICHWE M OLEHUBATHh IPaBIOINOAO
MOJIEIUPOBAaTh pEaJbHbIE CUTyallUH Ha A3bIKE MaTEMaTHKH; COCTaBII

HCPABCHCTBA U UX CUCTCMBI 110 YCIIOBUIO 3ada4H, UCCICAOBATH IMOCTPOCHH




anmapara anreOpbl, HHTEPIPETUPOBATh MOTYUYCHHBIN Pe3yIbTaT

YMeHue onepupoBaTh MOHSATUSAMH: CpeaHee apudmMernyeckoe, MeAauaHa,
3HAYEHHUsI, pa3Max, JUCIEpPCUs, CTAHJAPTHOE OTKJIOHEHHE YHCIOBOIO
HHTEPIPETUPOBATh HMH(POPMAIIMIO, MPEJCTABICHHYID B Ta0JMIax,

OTPa)KAIOLIYI0 CBOMCTBA pEajbHBIX MPOLECCOB W SBICHUN; NPEACTABIS”
Ta0HIl U IUarpamMM; MCCIEA0BaTh CTATUCTUYECKHUE JAaHHBIC, B TOM YHCIIE
METOJIOB W JJICKTPOHHBIX CPENCTB; TpadUyuecKu HCCIeA0BaTh COBMECTH

AuarpaMm paCcCCUBaHUA U JIMHEeMHOM perpeccuun

YMeHue omnepupoBaTh MOHATUSAMHU: CIIyYalHBIM ONBIT U ciay4yaiiHoe COOBI
COOBITHSI; yYMEHHE BBIYUCIATH BEPOATHOCTh C HCIOJIb30BaHUEM TIpadu
(GOpMYIBI CIIOKEHUS U YMHOXKEHHs BEpOSITHOCTEH, (OpMYyITy MOJHON Bepc
KOMOMHATOpHBIE (akThl U (POPMYJIBI; OLIEHUBATh BEPOSTHOCTU PEANBHBIX C
MIOHATHUAMMU: CIIy4ailHas BEJIMYMHA, paclpelesIeHue BEPOATHOCTEN, MaTeMaT
U CTaHJapTHOE OTKJIOHEHHE CIIy4allHOM BENWYUHBI, (QYHKLUN paclpeiesIeHy
[IOKA3aTeIbBHOTO M HOPMAJIBHOTO pAaCIpENCIICHUM; YMEHHE HCIOJb3
pacmpeneieHui Uil pelleHus 3aAad; 3HAKOMCTBO C IIOHATHUSAMH: 3aK
BBIOOPOYHBIX MCCIEJOBAHUN; YMEHUE IPUBOAUTH IPUMEPHI MPOSBICHMU
MPUPOJIHBIX U OOIIECTBEHHBIX SBJICHUSX; YMEHHE ONEPUPOBATH MOHSITHSII
YHUCIIO COYETaHUM, YUCIIO MepecTaHOBOK; OMHOM HbI0TOHA; ymMeHHe npumel
paccyxJIeHuss s pelleHus 3a7ad; OLICHMBAaTh BEPOATHOCTH peal

BEPOSITHOCTHYIO MOJIEJIb U HHTEPIIPETUPOBATH ITOJTYYEHHBIN pPe3yJIbTaT

YMeHHe onepupoBaTh MOHATUAMHU: TOUYKA, IpsMasi, IJIOCKOCTb, NPOCTpaH
yIJIa, INIOCKUM yroJjl, IBYTPaHHBIA yroJl, TPEXTPaHHbBINA yIoJl, CKPEIHBaOILl
U NEpPHEHIHUKYISPHOCTh NPSAMBIX M INIOCKOCTEH, Yrol MEXAY IIPSIMBI
ILUIOCKOCTBIO, YrOJI MEXAY IIIOCKOCTAMH, PACCTOAHME OT TOYKH 10 IL
IPSAMBIMU, PACCTOSHUE MEXAY IUIOCKOCTSMU; YMEHUE HCIOIb30BAThH IIP!
GbaxThl U TEOpeMbl MJIAHUMETPUHU; YMEHUE OLICHUBATh pa3Mepbl 0ObEKTOB
MaTeMaTUYECKUE MOJEIU C IOMOIUBIO T€OMETPUYECKUX IOHATUNA U BEIUYl

MPaKTUYCCKUC 3ala4n

10

YMeHue omnepupoBaTh MOHSATUSMH: TJIOMAAb (GUTYphl, 00BEM (UTYpBI,
MHOTOTPaHHUK, CEYCHHE MHOTOTPaHHUKA, KyO, Mapajjiefenunes], Ip:
MMOBEPXHOCTh BpAIllEHUs, LHIUHAP, KOHYyC, Imap, cdepa, muomans cd
MUPAMHUJIBI, TPU3MBI, KOHYCa, NUJIHHJPA, 00bEM Ky0a, MpSIMOYTOJIBHOTO

MIPU3MBI, HAJIUHAPA, KOHYCa, 1apa, pa3BEPTKA MOBEPXHOCTH, CEUECHUS KOHY




OCH WJIM OCHOBAHHIO, CEYCHHE MIapa, MIOCKOCTh, Kacaromascs cepsl, N
CeueHne MHOTOTpaHHUKA, N300pakaTh MHOTOI'PaHHUKH, (DUTYPBI U TIOBEPXH
TOM 4YHUCJE C MOMOIIBIO 3JIEKTPOHHBIX CPEICTB; YMEHHE INPUMEHATH CBOI
CaMOCTOSITENIbHO (OPMYJIMPOBATH OMpPENETICHHS] U3ydyaeMbIX (UTYp, BBIJIBY
MpU3HAKaX TeoMeTpHUYecKux ¢Guryp, OOOCHOBBIBaTH WJIM OIpPOBEpra
KiIaccuuKauio QUryp 1O pa3IHYHBIM IpH3HAKaM, BBINOIHATH HeE

MTOCTPOCHUS

11

YMeHue onepupoBaTh MOHSATHSAMH: JIBH)KEHHE B IPOCTPAaHCTBE, Mapajuiel
IUIOCKOCTH ¥ B MPOCTPAHCTBE, MOBOPOT, INpeoOpa3oBaHHE I0100Ms,
pacrio3HaBaTh paBHblE M I0JOOHBIE (UIYpHl, B TOM UHCIE B IPHUPC
UCIOJIb30BaTh T€OMETPUYECKHE OTHOILEHMS MPU PELICHUH 3a/]ay; HaXoau
(nmuHA, yroi, miomanb, 00bEM) MPU pEHIeHWH 3aJad U3 JPYTruX y4eOHT
KU3HHM; YMEHUE BBIUUCIATH I'€OMETPUUYECKHE BEJIMYUHBI (IUIMHA, YTOJ.
MOBEPXHOCTH), HCIOJIb3YSl HU3y4YEeHHbIE (QOPMYJbl M METOIAbl, B TOM ¢
MUpaMUbl, IPU3MBbI, KOHYCA, [IHWJIMH/PA, IUIOMAaab chepbl; 00bEM Kyba, mpsi

MIApaMUbl, IPU3MBI, HAJIUH/IpA, KOHYCA, N1apa; YMEHHE HAXOAUTh OTH OLLICHU!

12

YMeHne onepupoBaTh NOHATHAMHU: NPAMOYIOJIbHAs CHCTEMa KOOPAMHAT.
KOOPJAMHATHI BEKTOPa, CyMMa BEKTOPOB, TPOU3BEIEHUE BEKTOPA HA YUCIIO, P
CKaJsIpHOE TNPOMU3BEACHHUE, BEKTOPHOE NPOU3BEIAEHUE, YTOJd MEXAY BEKT
BEKTOPHBI M KOOPAMHATHBIA METOM JJISI PEHICHUS T€OMETPUUYECKUX 3a]

MPEAMETOB

13

YMeHue BBI6I/IpaTI) HO)IXO)IFIHII/Iﬁ MCTOA JId PCIICHUSA 3aadu, INOHHWMAHI
HU3y4YCHUH TPHUPOIHBIX H 06IH€CTBGHHI)IX MpoueccoB M HBHCHHﬁ; YMCH
3aKOHOB MAaTEMAaTHUKU B UCKYCCTBC, YMCHHUEC MPHUBOJAUTH NPUMCPLI MATCMATH

Y MUPOBOW MaT€MaTHYE€CKOW HAyKH




INEPEYEHD 2JIEMEHTOB COAEPXKXAHUSA, ITPOBEPAEMbIX HA

EI'D 10 MATEMATHUKE
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 Yucna v BEIYMCIEHUS
1.1 Hatypanbnble u nensie uncina. [Ipu3Haku 1emuMocCTu 1ebIX YUCel
1.2 Panmonaneasie yncna. OOBIKHOBEHHBIE U IECATHYHBIE IPOOH, MPOIIEHTHI, OECKOHEUHBIE TTep
1.3 ApudmeTnueckuii KOpeHb HaTypabHOU cTeneHu. JleiicTBus ¢ apuMeTHIeCKUMU KOPHIMH
14 Crenenb ¢ 1enbM nokazaTteneM. CTeneHb ¢ paliMoHaIbHbIM MoKa3aTesneM. CBoMCTBa cTeneH
1.5 CuHyc, KOCHHYC U TaHT€HC YHCIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC, ApKTAHT€HC YHC
1.6 Jlorapudm urcna. JlecITHIHBIC U HATYPaJIbHBIE JIOTapU(PMBbI
17 JlelicTBuTenbHble yKcia. ApudMeTnueckue onepauuu ¢ JeHCTBUTENbHBIMU ynuciaaMu. [lj
' IIpaBUJIa OKPYTJICHMS, IPUKUIKA U OL[€HKA Pe3yJIbTaTa BHIUUCICHUM
1.8 [IpeobpazoBanue BeIpaKeHUN
1.9 Kommuiekcuelie uncna
2 VYpaBHEHUS U HEPABEHCTBA
2.1 Lenbie u 1poOHO-paIHOHANEHBIE YPABHEHHUS
2.2 WppanmonansHbie ypaBHEHUS
2.3 Tpuronomerpuieckue ypaBHEHHUS
24 [ToxazarenbHble U TOorapuPMUUECKUe ypaBHEHUS
2.5 [enble u 1poOHO-pallOHAIbHBIE HEPABEHCTBA
2.6 HppanuronanabHble HEPABEHCTBA
2.7 [TokazaTenbHble U JOorapuMuIecKue HEpaBeH CTBa
2.8 Tpuronomerpuueckue HepaBeHCTBA
2.9 CucreMbl U COBOKYITHOCTH YPaBHEHHUH U HEPaBEHCTB
2.10 YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C ITapaMETpPaMu
211 Martpuia cucrembl TUHEHHBIX ypaBHEeHUN. OnpenenuTenb MaTpULbl
3 OyHKIUYU ¥ rpaduKu
31 Oynkuusa, cnocoObl 3amanus (Gynkuuu. 'padux ¢yHxiuu. B3aumuo oOpaTHble (YHK

¢ynkuuu. [lepuonnueckue GpyHKIUU




OOGmactp ompeneieHuss M MHOXeCTBO 3HaueHWd (yHkiuu. Hymu ¢yaknun. TTpome

3.2 [TpoMeKyTKH MOHOTOHHOCTH (PYHKIIMH. MaKCUMYMbl 1 MUHUMYMBbI (yHKIIMU. Hanbombix
(bYyHKIIMM HA TIPOMEKYTKE
33 CrenenHast pyHKIUSI ¢ HATypajdbHBIM U 1eJIbIM TTOKa3zaTeneM. E€ cBoiicTBa u rpaduk. CBo
' CTENEHH
3.4 Tpuronomerpuueckue QyHKIUHU, UX CBOMCTBA U rpaduku
3.5 [okazarenbHas u norapupmuydeckas GyHKIIUHN, UX CBOMCTBA U rpadukn
3.6 Touku pa3pbiBa. AcuMITOTH rpadukoB GyHKIMil. CBOICTBA (yHKIINN, HETPEPHIBHBIX Ha 01
3.7 [TocnenoBaTeIbHOCTH, CIIOCOOBI 3aJaHHS TTOCIIEIOBATEIbHOCTEH
3.8 Apudpmernueckas u reoMeTprueckas nporpeccun. @opMyiia CIoKHBIX TPOLIEHTOB
4 Hayana maTematnyeckoro ananmsa
4.1 [TpousBoanas ¢pynkuuu. [Ipon3BoaHbIe dIEMEHTAPHBIX (YHKIIHHA
4.9 [IpumeHeHne Tpor3BOAHOM K HCCIeI0BaHNI0 (QYHKIUN HA MOHOTOHHOCTb U 3KCTPEMYMBI. |
' HaMMEHBIIEro 3HaueHUs (PyHKIINU Ha OTpe3Ke
4.3 [TepBooOpa3znas. MHTerpan
5 MHoecTBa U JIOrMKa
5.1 MHoxecTBO, onepanuu HaJl MHO)KecTBaMu. JlmarpamMmmel Diinepa — Benna
5.2 Jloruka
6 BeposiTHOCTD M cTaTHCTHKA
6.1 OnwucaTtenpHas CTATHCTUKA
6.2 BepositHOCTD
6.3 Kombunaropuka
7 ['eomerpus
7.1 @urypsl Ha IIJIOCKOCTH
7.2 [IpsiMble ¥ MIIOCKOCTH B TPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena 1 NOBEPXHOCTHU BpalICHUS
7.5 Koopaunatsl 1 BEKTOPbI




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLNECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIAA YYHEHUKA

METOANYECKHUE MATEPUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU

NHTEPHET






