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HOACHUTEJIBHAA 3AIIMCKA

['eomeTpust sBAsSETCS OMHUM U3 0a30BBIX KYpCOB Ha YpOBHE
cpeaHero obOmiero oOpa3oBaHMs, TaK KaK 00ECIEeuUBAET BO3MOXKHOCTH
W3YYCHHUS JUCHUIUIMH  ©CTECTBEHHO-HAYYHOH  HAINPaBICHHOCTH W
MPEAMETOB TYMaHUTAPHOTO IHUKIA. [I0CKOJIBKY JIOTHYECKOE MBINIICHHE,
dopMupyeMoe TMpU H3YYECHUH OOYYAIONUMUCS TOHATHHHBIX OCHOB
TCOMETPUH, TPU JI0KA3aTEIbCTBE TEOPEM M IOCTPOCHUU IETIOYKH
JOTUYECKUX YTBEP)KICHUW TPU PEIICHUH TCOMETPUYCCKHUX 3aJad,
YMCHHE BBIJIBUTaTh W OMNPOBEPraTh THUIIOTE3bl HEMOCPEACTBEHHO
UCTIONIB3YIOTCS TPU PENICHUW 3a7a4 eCTECTBEHHO-HAYYHOTO ITMKJIA, B
YaCTHOCTH (PU3UYECKUX 3a/1ad.

Ilens ocBoeHHMs mporpaMMbl ydeOHOTO Kypca «I['eomerpusi» Ha
yriay0JaEHHOM YpOBHE — pa3BUTHE WHAMBUAYAJIbHBIX CIIOCOOHOCTEH
oOydJarImmxcs TMPU HU3YYCHHUH TEOMETPHHM Yepe3 oOecreueHue
BO3MOXXHOCTH TNPUOOpPETEHUS ¥ UCIOJB30BaHHS Oojiee TIIyOOKHX
TCOMETPUYCCKUX 3HAHWUH M JICWCTBHM, CHENU(UUHBIX TEOMETPUH, H
HEOOXOJUMBIX JUISI YCIEIIHOTO MPOo(EeCCHOHATILHOTO 00pa30BaHus,
CBSI3aHHOTO C MCIIOJb30BAaHHEM MAaTCMaTHKH.

[TpropuTeTHRIMM 3a/lauaMH Kypca TEOMETPHUH Ha YIITYOJIEHHOM
YPOBHE, PACIIMPSIONIMMUA W YCHJIMBAIOIMIMMH Kypc 0a30BOr0 YpOBHS,
SIBJISTFOTCSI:

pacIIMpeHre TPEACTABICHUS O TEOMETPUM KaK YacTH MHPOBOU
KyJIbTypbl H (OPMHUPOBAHHWE OCO3HAHUS B3aMMOCBS3M TE€OMETPUHU C
OKPYKarOIIUM MUPOM;

dopMupoBaHUE MPEACTABICHUS O TPOCTPAHCTBEHHBIX (DUTypax Kak
O BXHEHIIUX MATEeMaTUYECKHX MOJENSAX, MO3BOJIIONINX OMUCHIBATH U
U3ydaTh pa3HbIC SBICHUS OKPYXAIOIIETO MHUpPA, 3HAHHWE IMOHSITHIHOTO
amnmapata 1o paszueny «CtepeoMeTpus» yIeOHOTO Kypca TeOMETPHU U,

GopMuUpOBaHUE YMEHHUS BIAJCTh OCHOBHBIMH TMOHITHIMH O
IPOCTPAHCTBEHHBIX (UTYpax M HMX OCHOBHBIMH CBOWCTBaMH, 3HaHWE
TeopeM, GOopMyT U YMEHHE UX TIPUMEHSTh, YMEHHUS TOKa3bIBaTh TEOPEMBI
Y HAXOJUTh HECTAHIAPTHBIC CITOCOOBI PEIICHUS 3a]1aY;

(dopMupoBaHUE YMEHHS pacliO3HaBaTh Ha YEPTEKax, MOJCIIX U B
pealbHOM MHUpPE MHOTOTPAHHHWKH W Teja BpalleHHs, KOHCTPYHPOBATH
TC€OMETPUUICCKUE MOJICIIH;

dbopMupoBaHUE TIOHUMAHUS BO3MOXKHOCTH aKCHOMATHYECKOTO
MOCTPOCHUSI MATEMATUYECKUX TEOpHUH, (OpMUPOBAHUE TTOHUMAHUS POJH
AKCHOMATHUKH MPHU TIPOBEJICHUN PACCYKICHUN;

dbopMupoBaHUE YMEHHs BIAJETh METOJAaMH JOKa3aTeIbCTB U
QITOPUTMOB  PENICHHs, YMEHUS WX  TPUMEHSTh, IPOBOJUTH
JI0Ka3aTeIbHbIE PACCYKICHHUS B XOJI€ PEIICHHUS CTEPEOMETPHUUECKUX
3aJjady W 3a7ad C TPAKTHYECKUM CcojepxkaHueMm, (HopMUpOBaHUE
MPEICTAaBICHNUS O HEOOXOIMMOCTH J10KAa3aTeIbCTB NMPU OOOCHOBAHHH
MaTEeMaTUYECKUX YTBEPKIACHUN M POJH AKCUOMATHKHA B TPOBEIACHUU
JEAYKTUBHBIX PACCYXKIACHUH;

Pa3BHUTHE U COBEPIICHCTBOBAHNE MHTEIIEKTYATbHBIX M TBOPUYECKHUX
CIIOCOOHOCTEH 00yJaroImxcs, ITO3HABATCIILHOM aKTHUBHOCTH,
MCCJIEIOBATeILCKUX YMEHUW, KPUTHUYHOCTH MBIIIUICHHS, HWHTEpeca K
W3Y4YCHHUIO TEOMETPHH;



dbopmupoBanue (GYHKIIMOHAIBHOM TPAaMOTHOCTH, PEJIEBAaHTHOMN
r€OMETPUU: YMEHMSI paAClO3HABATh IMPOSIBICHHUS TE€OMETPUUYECKHUX
MOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEHM B pealbHbIX >KHU3HEHHBIX
CUTyallusiX U MPU U3YYCHUU IPYTUX YUEOHBIX MPEAMETOB, MPOSBICHUS
3aBUCUMOCTE U  3aKOHOMEPHOCTEH, MOJEIMPOBAHUS  PEATbHBIX
CUTYyalluid, HCCJIEJAOBAHMUS TOCTPOECHHBIX MOJENell, MHTEepIpeTalnuu
MOJIYYEHHBIX PE3YyJIbTaTOB.

OCHOBHBIMM ~ COJIEpKATEIIbHBIMU  JIMHUSIMU ~ y4eOHOTO  Kypca
«I'eomerpuss» B 10-11 xmaccax sBastorcs: «lIpsMble M IIIOCKOCTH B
IIpOCTpaHCTBe», «MHOrorpanHukm», «Tema BpameHus», «BekTopsl u
KOOpJIMHATHI B MPOCTPAHCTBEY, «JIBHIKEHHS B TPOCTPAHCTBEY.

ChopmynupoBannoe Bo DPI'OC COO TtpebGoBaHHE «yMETh
ONEepUPOBATH MOHATUSAMUY», PEIEBAHTHBIMU T'€OMETPUU HA YIITYOJIEHHOM
ypoBHe oOyuenuss B 10-11 kmaccax, OTHOCHUTCI KO BCEM
collepKaTesIbHbIM ~ JIMHUSIM ~ y4eOHOro Kypca, a (opMupoBaHUE
JIOTUYECKUX YMEHHUU pacrupenensieTcss He TOJIbKO MO COAep>KaTeabHbIM
JUHUSM, HO u 1o Trojam oOyueHus. Cojaepkanue 00pa3oBaHMs,
COOTBETCTBYIOIIIEE MPEAMETHBIM pe3yibTaTam ocBoeHus denepanbHoil
paboueil  mporpaMmbl, pacmpeneN€HHbBIM MO0 TojaM  OOy4eHHs,
CTPYKTYPHUPOBAaHO TakuM o00pa3oM, 4YTOOBI KO BCEM OCHOBHBIM,
NPUHIMITHAIBHBIM BOITPOCAM 00yUarolyecst o0pamaiuch HEOTHOKPATHO.
DTO0 MO3BOJIAET OPraHU30BaTh OBJIAJICHUE TEOMETPUUECKUMU MOHATUSIMU
M HaBBIKAMHM TIOCJIEOBATEIbHO M TMOCTYMATEIbHO, C COOJIIOJIEHUEM
NPUHIIMIIA TPEeMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPHUYECKHX MPEJCTaBICHUN 00YyYaronuxcs, paciupss u
yrayOssisi e€, o0pasyst IpOYHbIe MHOKECTBEHHBIE CBSI3H.

[lepexox K W3y4YEHUIO TEOMETPUUM Ha YIIIYOJIEHHOM YpOBHE
MIO3BOJISICT:

co3gaTh ycioBus s AuddepeHnuanuu o0ydeHus, MOCTPOCHUS
WHANBUAYaTbHbIX o0pa3oBaTeIbHBIX IpOrpamm, 00ecCIeynTh
yrayoNéHHOE M3Y4YeHHE TeOMETPHUU KaK COCTaBJSIONIEH y4eOHOro
npenMera «MaTtemaTHKay;

MOJITOTOBUTh ~ OOYyYalomUXcsi K  NPOJOJDKEHUI0  W3Y4YEHUs
MaTreMaTuKd ¢ Yy4€ToM BbIOOpa Oyaymiedt mpodeccun, obecrieunBas
IPEEMCTBEHHOCTh MEXIY OOITUM U MPOdHEeCCHOHAIBHBIM 00pa30BaHUEM.

Ha wusydenme yueOHOro kypca «l'eomeTpusi» Ha yriayOJéHHOM
ypoBHe otBoautTca 204 vaca: B 10 kiacce — 102 yaca (3 yaca B Hezenio),
B 11 kmacce — 102 wyaca (3 waca B  HEIEN).



COAEPXAHUE OBYUYEHUA
10 KVIACC

IIpsiMmble ¥ IVIOCKOCTH B POCTPAHCTBE
OcHOBHBIE TIOHATHS cTepeoMeTpuHu. Touka, mpsmasi, IJIOCKOCTb,

npoctpancTBO.  [loHsiTme 00 ~ AKCMOMAaTHUYECKOM  TMOCTPOCHUU
CTEPEOMETPUM: aKCHOMbBI CTEPEOMETPUU U CIEICTBUS U3 HUX.
B3aumnoe PacIoJIOKEHHE MPSIMBIX B MPOCTPAHCTBE:

NepeceKalecs, napajUielbHble M CKPELIMBAIOIIMECS  IpSMBIE.
[Ipu3Haku ckpemuBamIMUXcs NOpsIMbIX. [lapannenbHOCTh TPSMBIX |
IUIOCKOCTEH B MPOCTPAHCTBE: MapajlieJbHbIE MpsIMble B MPOCTPAHCTBE,
napajyIeIbHOCTh TPEX MPSIMBIX, NapAJIEIbHOCTh MPSMOM M IMJIOCKOCTH.
[lapannenbHoe M LEHTpaIbHOE MPOEKTUPOBAHHUE, M300pakeHUue QUryp.
OcHOBHBIE CBOMCTBa NapajlyIeNbHOIO MpoeKkThpoBaHus. M3o0pakeHue
buryp B mNapaieNbHOM MPOEKIMU. YTIJbl C COHANpPaBICHHBIMU
CTOPOHAMH, YTOJ MEXIy MpsIMBIMH B MpoctpaHcTBe. [lapamnenbHocTh
IUIOCKOCTEH: TMapajjielbHble IJIOCKOCTH, CBOWCTBAa MapajliedbHbIX
iockocted. IlpocTeiime npocTpaHcTBeHHbIE (UTYphl Ha TUIOCKOCTHU:
TeTpa’aAp, Napajuieenunes], HOCTPOEHUE CEUCHHIA.

[lepneHAUKYISAPHOCTh NPSAMONW M TUIOCKOCTH: MEPICHIUKYISPHBIC
npsiMbIe B TIPOCTPAHCTBE, NPSIMbIE MapajuieNbHbIe U MEPIEeHIUKYIISIPHBIC
K TUIOCKOCTH, MPHU3HAK NEPICHIUKYISIPHOCTH TPSIMOM U IJIOCKOCTH,
TeopeMa O MPAMON MNEPHEHAUKYIAPHON IIOCKOCTH. OpTOroHaibHOE
npoekTupoBaHue. [lepneHauKysp U HAaKJIOHHBIE: PACCTOSIHUE OT TOYKH
710 TUIOCKOCTH, PACCTOSIHUE OT MPAMOU JI0 MJIOCKOCTH, MPOEKIUS (QUTYPHI

HAa  IUIOCKOCTh.  [lepneHAMKYISpHOCTh  TUIOCKOCTEH:  MpU3HAK
NEPIEeHIUKYISIpHOCTH  ABYX  Iuiockocted.  Teopema o  Tpéx
NEePIEeHIUKYIspax.

Yriael B NPOCTPAHCTBE: YIroJl MEXKAY IPSMOM U INIOCKOCTBIO,
JIBYTPAaHHBIA YTOJI, JUHEHHBIM yroJl JBYTPAHHOIO yriia. TpEéXrpaHHbIA U
MHOTOrpaHHbie yribl. CBOWCTBA IUIOCKMX YIJIOB MHOTOTPAaHHOTO Yrija.
CBoiicTBa MIOCKUX U JBYIPAHHBIX YIJIOB TPEXTPAHHOIO yria. Teopemsl
KOCHHYCOB U CHHYCOB JIJI1 TPEXTPAHHOIO YIJa.

MHoOrorpaHHuKu

Buabr MHOrorpaHHukoB, pa3BépTka MHoOrorpaHuuka. [Ipusma: n-
yrojbHasi NpU3Ma, OpsiMas W HAKJIOHHAs MPU3MbI, OOKOBas M MOJHas
IIOBEPXHOCTh MIPU3MBI. [Tapannenenunen, MPSIMOYTOJIbHBIN
napajuiejenunes u ero cpoucrea. Kparuaimmne myrd Ha NOBEPXHOCTH
MHororpanHuka. Teopema Oiinepa. IIpocTpaHcTBeHHass Teopema
[Tudaropa. [Mupamuna: N-yroabHas nupamuia, MpaBUIbHAS U yCEUEHHAS
nupamuabl. CBoiicTBa pEOep 1 OOKOBBIX TPAHEH MPABHIBHON MUPAMUTIBI.
[IpaBunpHBIE MHOTOTPAaHHUKH: NIPAaBWIbHAsI NPU3Ma W MPaBUIIbHAA
NUpaMuia, NpaBWIbHAs TPEYTrOJbHAsA MHUpPaMUAa MW  NOPABUJIBHBIN
TeTpa’ap, KyO. IlpeacrtaBieHue o0 MOpaBUIbHBIX MHOTOTPAHHHUKAX:
OKTa3Ip, TOACKA’AP U UKOCABP.

Beruncienne »71€MEHTOB MHOTOTPaHHUKOB: pEOpa, auaroHai,
yribl. [lnomanas O0KOBOM MOBEPXHOCTH U MOJHOW MOBEPXHOCTH MPSAMOM
MpU3MBI, IUIOLIAJb OCHOBAaHUM, TeopeMa O OOKOBOM IMOBEPXHOCTHU
npsiMoi npusMbl. [lnomans OOKOBOM IMOBEPXHOCTH M MOBEPXHOCTH
MPaBUWJIBHOW MUPAMUJIBI, TEOPEMA O IUIOMIAIH YCEUEHHON MTUPAMUBI.



CumMmeTpusi B IPOCTPAHCTBE. DJIEMEHTHl CUMMETPHUH NPABUIIBHBIX
MHOTOTpaHHUKOB. CuUMMeETpHUs B  MPAaBWIBHOM  MHOI'OTPAaHHUKE:
CUMMETpUs  TapajuleieluNena, CUMMETPUs IPaBUIBHBIX  IIPU3M,
CUMMETpUs IPaBUILHON ITUPAMULBI.

BekTopsI M1 KOOPAUHATHI B IPOCTPAHCTBE

IToHATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOM BEKTOp, MJIMHA
HEHYJIEBOTO BEKTOpPA, BEKTOPBHl KOJUIMHEApPHBIC, COHANPABJICHHBIE U
IIPOTUBOIIOJIOKHO  HAIIPAaBJICHHbIE BEKTOpPbl. PaBEHCTBO BEKTOPOB.
JIeicTBUA € BEKTOpaMM: CIIOKEHHE U BBIUMTAHUE BEKTOPOB, CyMMa
HECKOJIBKMX BEKTOPOB, YMHOXXEHHME BeKTOpa Ha uucio. CpoicTBa
CJI0KEHHS BEKTOpOB. CBOMCTBA YMHOKEHHUS BEKTOpa Ha uucio. [lonarue
KOMIUIAaHApHbIE BEKTOpbI. IIpuU3HAK KOMILTAHAPHOCTU TPEX BEKTOPOB.
IIpaBuiio napautenenunena. TeopeMa 0 pasinoXKeHUU BEKTOPA IO TPEM
HEKOMIUJIAHApHBIM BeKkTOopaMm. lIpsMoyrosbHas cucteMa KOOpPAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBs3p MEXIY KOOpAMHATAMHU
BEKTOpa M KOOPJIWHATAMHU TOYEK. YTOJ MeEXAy BekTtopamu. CkajspHOE

IIPOU3BEJICHUE BEKTOPOB.
11 KJIACC

TeJia BpalueHus

[Tonsitus: UTUHIpUYECKast MTOBEPXHOCT, KOHUYEeCKas
MOBEPXHOCTh, chepruyeckas MOBEPXHOCTh, 00pa3yIOIIUEe MOBEPXHOCTEH.
Tena Bpamenus: UWIMHAP, KOHYC, YCEUEHHBIH KOHYC, cdepa, map.
Bszaumuoe pacnosoxkenue cepbl U IMITOCKOCTH, KacaTelbHas MIOCKOCTh
K cdepe. M3oOpaxeHue Ten BpalieHUss Ha IUIOCKOCTH. Pa3BépTka
IIMH]Ipa U KoHyca. CummeTpust cepsl U mmapa.

O06BEM. OcHOBHBIE CBOMCTBA 00BEMOB Ten. TeopemMa 00 oOBEME
PSIMOYTOJILHOTO TMapajuiesienunesa u cueacTBus u3 He€. O0bEM npamon
Y HAKJIOHHOW MPU3MBbI, WIMHIPA, TUpaMuabl U Konyca. O0béM 1mapa u
IapOBOr'0 CETMEHTA.

KomOunHamu Tenm BpalleHWss W MHOTOTpaHHHMKOB. [Ipu3Mma,
BIIMCAHHAsl B IWIMHAD, ONUCaHHAas oOKojo wmwinHAapa. Ilepeceuenue
chepsl U mapa ¢ miockoctbio. Kacanue mapa u cepbl MIOCKOCTHIO.
[lonsiTME  MHOTOTpaHHMKA, OIHMCAHHOTO OKOJIO  cdeprl, chepsl,
BIIMCAHHO B MHOTOTPAaHHUK WJIM TEJIO BPAILICHHUS.

[Inomaas MOBEpXHOCTH LWJIMHAPA, KOHYCA, TUIOMAAL cPepbl U e
gacteir. [lomobue B mpoctpanctBe. OTHOIICHHE OOBEMOB, IUIOMIAICH
nmoBepxHocTel moaoOHbIX duryp. I[IpeobpazoBanue mogo00us, TOMOTETHS.
Pemienrie 3a1au Ha MIOCKOCTH C UCIOJIB30BAHUEM CTEPEOMETPUUECKHUX
METOJIOB.

ITocTpoeHune cedeHHil MHOTOTPAHHUKOB U TEJl BpaIlCHUs: CEUEHUs
uuiauHapa (MapajuleibHO W MEPHEeHIUKYISIPHO OCH), CEUYECHHUS KOHyca
(mapaynenabHble OCHOBAHUIO WM MPOXOJMSIIUE Yepe3 BEpIIMHY), CEUCHUS
mapa, MeTobl TOCTPOCHHUSI CEYEHU: METOJ CJIEJI0B, METOJl BHYTPEHHETO
MIPOEKTUPOBAHMSI, METO/I IEPEHOCA CEKYIIEH TIIOCKOCTH.

BekTopbl 1 KOOPAMHATHI B MPOCTPAHCTBE

Bekropsl B npoctpancTBe. Onepannu Haja BeKTopamu. BekTopHoe
YMHOXEHUE  BEKTOPOB. CBoiicTBA ~ BEKTOPHOTO  yYMHOXKEHMUSI.
[IpssMmoyronbHasi cucteMa KOOpJAMHAT B MpocTpaHcTBe. KoopauHatsl
BekTOopa. Pasnoxenue Bektopa no 0Oazucy. KoopanHaTHO-BEKTOPHBIN
METOJ] TP PEIICHUN T€OMETPUUYECKUX 3a/ay.



J{BHKeHUs B IPOCTPAHCTBE

JIBmxenus: npoctpancTBa. OtobOpakeHus. [[BUkKeHUS U paBEHCTBO
¢uryp. OOmue cBoicTBa ABUKEHUN. Buabl ABMKEHUI: mapaysienbHbINA
IIEPEHOC, LEHTPAIBHAS CUMMETpHUsS, 3€pKajbHas CHMMETPHS, MOBOPOT
BOKpyr mpsimoil. IlpeoOpazoBanus nonobus. [lpsmas u cdepa Ditnepa.



IINTIAHUPYEMBIE PE3YJIBTATbBI OCBOEHMWSA YYEBHOI'O
KYPCA «(I'EOMETPUS» (YIJVIYBJIEHHBIX YPOBEHDb) HA
YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpaskaaHcKkoe BOCIMTAHHE:

c(OpPMHUPOBAHHOCTh TPaXKIAHCKOM MO3ULMHM OO0YyYaroUmIerocs Kak
AKTUBHOIO M  OTBETCTBEHHOIO WJIE€HAa POCCHICKOro  0O0IlecTBa,
MpEACTaBIEHUE O MaTeMaTHYeCKHMX OCHOBaX (PYHKIIMOHMPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBIEHUN, NPOLEAYp Tpa)kJIaHCKOro oOIliecTBa
(BBIOOpBI, OMpPOCHI M  JPYroe), yMEHHEe B3aMMOJEHUCTBOBATH C
COLIMAJIbHBIMU HMHCTUTYTaMH B COOTBETCTBUU C HUX (PYHKUUAMH U
Ha3HA4YCHUEM;

2) naTpuoTHYeCKOe BOCIIMTAHHE:

c(hOpPMUPOBAHHOCTh POCCUUCKOM TpakAaHCKOW HUJIEHTUYHOCTH,
YBAXKEHUS K MPOUUJIOMY M HACTOSIIEMY POCCUHCKOM MaTeMaTHKH,
LIEHHOCTHOE OTHOLIEHHUE K JIOCTUKEHUAM POCCHUMCKHX MATEMAaTUKOB M
POCCUICKON MaTEMaTUYECKOM IIKOJIBI, UCIIOJIb30BAHUE ITUX JOCTHKEHUN
B JAPYTUX HayKax, TEXHOJIOTHX, c(pepax IKOHOMUKHU;

3) AyXOBHO-HPAaBCTBEHHOE BOCIIMTAHHUE:

OCO3HAHHWE  JYXOBHBIX  IIEHHOCTEN  pPOCCHUWCKOTO  Hapoja,
c(hOpMHPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO MOBEICHUS,
CBA3aHHOIO C TMPAKTUYECKUM MPUMEHEHUEM JIOCTUKEHUW HAYKH H
NEATENIbHOCThIO YYEHOT0, OCO3HAHWE JIMYHOTO BKJIaJa B IOCTPOCHUE
YCTOWYMBOTO OYIyIIEro;

4) 3cTeTHYECKOE BOCIIMTAHHUE:

ACTETUYECKOE  OTHOLIEHWE K  MHUPY, BKIIOYas  ACTETUKY
MaTEMaTUYECKUX 3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, penieHui,
paccyXIeHul, BOCIPUUMYHMBOCTh K MATEMaTUYECKUM  AacIleKTaM
Pa3JINYHBIX BUJOB UCKYCCTBA;

5) pusuveckoe BocnuTaHME:

c(hOpMHUPOBAHHOCTh YMEHHUS MPUMEHSATh MAaTEMAaTHUECKUE 3HAHUS B
MHTEpecax 370pOBOTO M Oe3omacHoro olOpasa KU3HHU, OTBETCTBEHHOE
OTHOLIEHHUE K CBOEMY 310POBBIO (3mopoBoe NUTaHHE,
cOaJlaHCUPOBaHHBINA PEXXHUM 3aHATUN U OTIbIXa, peryiisipHas (pusudeckas
aKTUBHOCTH),  (PU3NYECKOE  COBEPLICHCTBOBAHME MpPHU  3aHATHUIX
CIIOPTUBHO-03J0OPOBUTEIIBHON 1EATEIIBHOCTBIO;

6) TpyaoBoe BocniuTaHMe:

TOTOBHOCTB K TPYAY, OCO3HAHHUE IIEHHOCTH TPYA0II00Us, HHTEPEC K
pa3IuyHBIM cdepaM NpPOoPEecCHOHAIBHON NEeATENBHOCTH, CBSI3aHHBIM C
MaTeMaTUKOM U €€ NPUIIOKECHUSAMH, YMEHHE COBEpLIATh OCO3HAHHBIN
BbIOOp Oynymeit mpodeccrun u peanau3oBbIBaTh COOCTBEHHBIE KU3HECHHBIC
IUIaHbI, TOTOBHOCTh M CIIOCOOHOCTh K MaT€MAaTHYECKOMY OOpa30BaHUIO U
caMOOOpa30BaHUIO HAa NPOTSKEHUUM BCEM KU3HU, TOTOBHOCTh K
AKTMBHOMY YYaCTHIO B PELICHUH NPAKTUYECKUX 3aa4 MAaTEMaTUYECKOU
HaIIpaBJICHHOCTH;

7) 3KOJI0THYEeCKOe BOCTIUTAHUE:

c()OPMHUPOBAHHOCTh  3KOJOTMYECKOW  KYJIbTYpbl, I[OHUMaHUE
BIIMSHUS  COLMAJIBHO-DKOHOMHUYECKHMX IIPOLECCOB HAa  COCTOSHHUE
INPUPOAHOW M COLMAIBHOW Cpellbl, OCO3HAHUE II100aIbHOIO XapakTepa



AKOJIOTUYECKUX MPOOJIEM, OpUEHTAIIMS Ha MPUMEHEHUE MAaTeMAaTHUYECKUX
3HAHMM U1 pemeHus 3agad B 00JacTH  OKPYXKAIOIIEH Ccpenbl,
IJJAHUPOBAHUE MOCTYNKOB M OLIEHKH UX BO3MOKHBIX MOCJIEACTBUU IS
OKPYKAIOILIEN CPEBI;

8) HeHHOCTH HAYYHOI0 MO3HAHHUSA:

c(hopMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOLLETO
COBPEMEHHOMY YpPOBHIO Pa3BUTHUS HAyKH M OOIIECTBEHHON NPaKTHUKH,
MMOHUMAaHHE MaTEeMaTH4YeCKOM Hayku Kak c@depbl 4YeJIOBEUYECKOU
NEATeNIbHOCTH, JTamoB €€ pa3BUTUS W 3HAYUMOCTH IS Pa3BUTHS
[MBWIN3ALIMM, OBJIAJICHUE SI3bIKOM MAaTeMaTUKH W MaTeMaTH4eCKON
KyJIbTypOH KakK CpPEJICTBOM MO3HAHUSI MHUpPA, TOTOBHOCTh OCYIIECTBISATH
MIPOCKTHYIO W HUCCJEAOBATEIBCKYIO JESITEIHbHOCTh MHANUBUYATBHO U B
rpy1re.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHBIE YUeOHbIE JeHCTBHS

ba3oBble JJornyeckue 1eMCTBUA:

BBISIBIIATH M XapaKTepU30BaTh  CYIIECTBEHHBIE  IPU3HAKU
MaTeMaTHYEeCKUX OOBEKTOB, MOHATHUM, OTHOIICHUU MEXIY TMOHSTHUIMHU,
dbopMynUpoBaTh OMpECICHUs TTOHATUM, YCTAaHABIUBAThL CYIIECTBCHHBIM
NpU3HAK KJaccUUKAIMKA, OCHOBAaHUS JJisi OOOOIICHUS W CpaBHEHWS,
KpUTEPUHU MPOBOJIUMOTO aHAJIN3a;

BOCIIPUHUMATH, (OPMYJIHUPOBATh M MPEOOPa30BBIBATH CYKICHHS:
yTBEPAUTEIbHBIE W OTPUIIATECNIbHBIC, €IMHUYHBIC, YAaCTHbIE M OOIIue,
YCJIOBHBIE;

BBIBJISITH MAaTEMAaTUYECKHME 3aKOHOMEPHOCTH, B3aUMOCBS3U U
npoTuBopeunsi B dakTax, TaHHBIX, HAONIOJEHUSX W YTBEPKICHUSAX,
npejjiaraTb  KpUTEpUM Uil BBIABJICHUS ~ 3aKOHOMEpPHOCTEM U
MIPOTUBOPEYHIL;

JeNIaTh BBIBOABI C MUCIIOJIB30BAHUEM 3aKOHOB JIOTUKH, AEAYKTUBHBIX
Y MHIYKTUBHBIX YMO3AKJIIOUCHUH, YMO3AKJIIOUEHUN IO aHAJIOTHH;

MPOBOAUTH CAMOCTOSITEJIBHO JIOKa3aTeIbCTBA MAaTEMaTHUYECKUX
YTBEPKJICHUMN (IIPsIMbIC U OT MPOTUBHOTO), BEICTPAUBATh APryMEHTAIIHIO,
PUBOJAUTL TPUMEPHI U KOHTPIPUMEPHI, 0OOCHOBBIBATH COOCTBEHHBIC
CYXXJICHUS U BBIBO/JIBI;

BbIOMpaTh cmoco® pemieHus y4deOHOW 3amayu  (CpaBHHUBATh
HECKOJIbKO BAapHAHTOB pEIICHUs, BBHIOMpaTh HanbOojee MOIXOISIIHA C
Y4ETOM CaMOCTOSITENIBHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBaTe/ibCKie AeCTBUSA:

UCIIOJIb30BaTh BOIPOCHI KaK MCCIEIOBATEIbCKUM HHCTPYMEHT
MO3HaHMUsA, (OPMYJIHUPOBATH BOIMPOCH], (PUKCUPYIOIIME MPOTHBOPEUHE,
mpo0JieMy, YCTaHaBJIMBAaTh UCKOMOE M JaHHOE, (JOPMHPOBATH THIIOTE3Y,
apryMEHTHUPOBATh CBOIO MO3UIINIO, MHEHHUE;

MPOBOJAUTH CAMOCTOSITEJIbHO  CIUIAHUPOBAHHBIM  IKCIIEPUMEHT,
HCCIICIOBAHUE TI0 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOTO
00beKTa, SBJICHHUSA, TPOIECCA, BBISBICHUIO 3aBUCHMOCTCH MEKIY
00BbEeKTaMH, SBICHUSMH, ITPOIESCCAMM;

CaMOCTOSITEIbHO (OPMYIHUPOBATH OOOOIIEHUS W BBIBOJBI TIO
pe3yJbTaTaM MPOBEAEHHOTO HAOJIOACHUS, HCCIEI0BaHUSA, OIICHUBATH
JIOCTOBEPHOCTH MOJTYYEHHBIX PE3YyIbTaTOB, BHIBOJIOB U 0000IICHUIA;



IIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpoLecca, a TaKkKe
BBIJIBUTATh IPEATIONO0KEHUS O €T0 PA3BUTUU B HOBBIX YCIIOBUSIX.

Pabora ¢ ungopmanmeii:

BBISBJIATh JA€PUIUTHl MHPOPMALIMM, JAHHBIX, HEOOXOAUMBIX JIs
OTBETA Ha BOIIPOC U AJISI PELICHUS 3a/1a4H;

BbIOMpaTh MHGOPMALMIO M3 HMCTOYHUKOB pPAa3IUYHBIX THUIIOB,
aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIIPETUPOBATH MH(OPMAIUIO
pa3IUYHBIX BUIOB U (OPM IIPEACTABICHHUS;

CTPYKTYpUpPOBaTh WH(MOPMAIUIO, MPEICTaBIATh €€ B pa3IMYHBIX
(dopMax, WITIOCTPUPOBATH TpadUUECKU;

OLICHMBAaTh HAAEKHOCTh HMHPOPMALIMM MO  CaMOCTOSITENIbHO
c(OpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIE YUeOHbIE 1elCTBUS

OO01menue:

BOCIIPUHUMATh M (OPMYJIMPOBATH CYXKJICHHS B COOTBETCTBUHU C
YCJIOBUSIMU U LIETISIMH OOIIIEHUS, SICHO, TOYHO, TPAMOTHO BhIPaKaTh CBOIO
TOYKY 3PEHUsI B YCTHBIX U MUCBMEHHBIX TEKCTaX, J1aBaTh MOSICHEHUS I10
XOJly PEIICHUS 3a/1aud, KOMMEHTUPOBATh MOJYyUYCHHBIN Pe3yJIbTaT;

B X0Ji¢ 0OCYXKJICHHSI 3a/1aBaTh BOMIPOCHI 1O CYIIECTBY 00CYKIaeMoun
TEeMBbI, TIPOOJIeMBbI, pelIacMOi 3aJlaur, BBHICKA3bIBaTh HJICH, HalleJICHHbIE
Ha TIOMCK PEIICHUS, COTOCTABIATH CBOU CYXKICHUA C CYXKISHUSIMHU
JIPYTUX YYaCTHUKOB Juajora, OOHApYy>KHMBaTh pa3jIU4YHe M CXOACTBO
MO3ULIMKA, B KOppeKTHOW ¢dopme (GopMyIUpOBaThH pa3HOTIACHS, CBOH
BO3paKEHUS,;

NPEACTaBIATh Pe3yJbTaThl pENIeHUs 3ajlaud, dSKCIEePUMEHTA,
UCCJICOBAHUsA,  IPOCKTa,  CaMOCTOSTEIBHO  BBIOMpaTh  ¢opmar
BBICTYTUICHHS ¢ YU€TOM 3aj1a4 MPE3EHTAIIMN U OCOOCHHOCTEH ayIUTOPUH.

PeryasiTuBHbIC YHUBepPCAJIbHbIE y4eOHbIE JeHCTBUS

Camoopranusanus:

COCTaBIIATh IUIaH, aJTOPUTM pEUICHUS 3aJa4yH, BHIOMPATH CIIOCOO
pemieHuss ¢ y4ETOM  HMMEIOIIUMXCS  PEeCcypcoB M COOCTBEHHBIX
BO3MOKHOCTEW, apryMEHTUpPOBaTb U  KOPPEKTHPOBATH BapPUAHTHI
peleHni ¢ y4¢ToM HOBOM MH(MOPMAIIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHbIH HHTEJJIEKT:

BJIQ/ICTh HaBBIKAMHU TI03HABAaTEIBHOW pediekchu Kak OCO3HAHUSA
COBEpIIAEMBIX JACHUCTBUM U MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJITATOB,
BIIQJIETh CIIOCO0AMU  CaMONPOBEPKU, CAMOKOHTpPOJS Mpolecca U
pe3yibpTaTa peuieHus MaTeMaTUYECKOU 3aa4u;

IPEABUAETh TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYThH IIPU PEIIECHUN
3a7]a4i, BHOCUTHb KOPPEKTUBBI B JEATEIBHOCTH HAa OCHOBE HOBBIX
00CTOSITENIBCTB, TAHHBIX, HAWIEHHBIX OMIMOOK, BHISBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yJIbTaTa LEJIH U YCIOBUSIM, OOBSICHATD
MPUYUHBI TOCTUKEHHSI WIM HEJAOCTHKEHUSI PE3yJIbTaTOB JEATEIbHOCTH,
HAXOJUTh OIMNOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1€ATEIbHOCTD:

NOHMMATh W  MCIOJIb30BaTh IMPEUMYILECTBA KOMAHIHON H
WHJMBUAYalbHOU paOOThl MPU PEIICHUH Y4YeOHBIX 3a7ay, MPUHUMATh
LeJIb  COBMECTHOM  JIESITEIBHOCTH, IUIAHUPOBATh  OPTraHU3ALUIO
COBMECTHOU paloThl, pachpeieisiTh BHUIbI padoOT, JOroBapuBaTHCH,



oOcyxaaTh Tpolecc U pe3ynbTaT paboThl, 00001aTh MHEHHS
HECKOJIbKHX JIFOJICH;

y4acTBOBAaTh B I'PYNIOBBIX (QopMax paboThl (00CyxkaeHUs, 0OMEH
MHEHUH, «MO3TOBBIE IITYPMbI» U UHBIE), BBIIOJIHATH CBOIO YacTh PaOOTHI
U KOOPAMHUPOBATH CBOU JACHCTBUS C JIPYTUMHU YJI€HAMU KOMAaHJIbI,
OLICHMBAaTh KAaY€CTBO CBOErO BKJaJa B OOIIMHA MPOIYKT MO KPUTEPHUSIM,
c(hOpMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOIEHCTBHUS.

NPEAMETHBIE PE3YJIbTATBI

K xoniy 10 kinacca oOyvaromuiicst HAy9UTCS:

CBOOO/IHO OIEPHPOBATH OCHOBHBIMH MOHITHIMH CTEPEOMETPHH
Opd  pemieHWd 3a7ad W TMPOBEJCHUM  MaTeMaTHYEeCKUX
pacCyXIeHUM;

NPUMEHSATh aKCUOMBI CTEPEOMETPUU M CIEICTBUS U3 HHUX IPH
pEIIeHNU TEOMETPUIECKIX 3a]1aY;

KJIacCH(QUIIMPOBATh B3aUMHOE  PACIIONIOKEHHE TMPSMBIX B
NPOCTPAHCTBE, TUIOCKOCTEH B MPOCTPAHCTBE, NPSIMBIX U
TUIOCKOCTEH B TIPOCTPAHCTBE;

CBOOO/IHO OIEPHPOBATH TMOHATHUSIMH, CBSI3aHHBIMH C YIJIAMH B
NPOCTPAHCTBE: MEXIY TMPSMBIMH B TIPOCTPAHCTBE, MEXKIY
IIPSIMOU U IIJIOCKOCTBIO;

CBOOOJIHO  ONEpUPOBaTh  TMOHSATUSMH,  CBS3aHHBIMH  C
MHOTOT'paHHUKAMU;

CBOOOJTHO pacro3HaBaTh OCHOBHBIE BHUJbl MHOTOTPAHHUKOB
(mpu3ma, nmupamMua, IpSIMOYTOIBHBIN Mapaieaenunesn, Kyo);
KJIacCU(UIUPOBATh MHOTOTPAHHUKHU, BBIOMpAs OCHOBAHHS IS
KJaccuuKaImy;

CBOOOJTHO OINEPUPOBATH TMOHSATUSMH, CBSI3aHHBIMU C CEUYCHUEM
MHOTOTPAaHHUKOB TTIOCKOCTBIO;

BBITIONHATh TMapajuiebHOE, IEHTPAJbHOE U OPTOTrOHAIBHOE
NpOeKTUpOBaHWE  (QUTYp  HA  IJIOCKOCTb,  BBIMOJHSTH
n300pakeHus: Puryp Ha IIOCKOCTH;

CTPOUTh CEYEHHUS] MHOTOTPAaHHUKOB PA3JUYHBIMU METOJIaMH,
BBITMIOJHATE  (BBIHOCHBIE) IIJIOCKME YEPTEKU €3 PUCYHKOB
IPOCTHIX 00BEMHBIX (DUTYP: BUJT CBEPXY, COOKY, CHH3Y;
BBIUUCTISITH TUIOMIAN MMOBEPXHOCTEH MHOTOTPAHHUKOB (TIpHU3Ma,
nupaMuia), FeOMETPUYECKUX Tl ¢ IPUMEHEHUEM (HOpMyII;
CBOOOJIHO  ONEpUpOBATh  MOHATHSIMH:  CUMMETpHUS B
HOPOCTPAHCTBE, IIEHTP, OCh U IUIOCKOCTh CUMMETPHHU, LIEHTP, OCh
U TUIOCKOCTh CUMMETPHUU (QUTYPHI,

CBOOOJIHO  ONEpUPOBAaTh  IMOHATUSMH, COOTBETCTBYIOIIUMU
BEKTOpaM U KOOpJMHATaM B IIPOCTPAHCTBE;

BBITIONHSTH JICHCTBUS HAJl BEKTOPaMU;

peniaTh 3a7a4M Ha T0Ka3aTEIhCTBO MATEMATHUYECKIX OTHOIICHUN
Y HaXOKJICHHE TEOMETPUYECKUX BEJIMYMH, TPUMEHSST N3BECTHHIE
METOJIBI TIPH PEIICHUHA MAaTeMAaTHYECKHUX 3a7a4 TOBBIIIICHHOTO U
BBICOKOTO YPOBHSI CIIO’KHOCTH;

NPUMEHATH MPOCTEHIIINE MPOTPpaMMHBIE CPEACTBA U DJIEKTPOHHO-
KOMMYHUKAIIHOHHBIC CUCTEMBI npu peleHnn
CTEpEOMETPHUCCKHX 3a71aY;



W3BJICKATh, peoOpa3oBLIBAThH " UHTEPIPETUPOBATH
HH(OPMAITHIO O MPOCTPAHCTBEHHBIX TE€OMETPUUECCKUX (PUTYpax,
MIPE/ICTABIICHHYIO HA YEPTEKaxX M PUCYHKAX;

MPUMEHSATh TOJyYEHHBIC 3HAHWS Ha TPAKTHKE: CPAaBHUBATh W
aHAIM3UPOBATh pEaJbHbIC CHUTYAllMH, NPUMCHATh H3YyYCHHBIC
MOHSTHSI B TIPOIECCE TIOMCKAa PpEIIeHUS MaTeMaTHYCCKU
chopMyJIUPOBaHHOW  MPOOIEMBI, MOJAEIUPOBATH peabHBIC
CUTyallUh Ha S3bIKE TEOMETPHUH, HCCIEAOBATh ITOCTPOCHHBIE
MOJIEST C UCTIOJIb30BAHHEM T'€OMETPUICCKUX MTOHATUH U TCOPEM,
ammapara anreOphl, penaTh IPaKTHICCKUE 3a/1au, CBI3aHHBIC C
HAXO0XJACHUEM T€OMETPHUYCCKUX BEIIMUNH;

UMETh TPEACTABICHUS 00 OCHOBHBIX OJTamax pa3BUTHS
TCOMETPUU KaK COCTaBHOM dYacTH (yHJAaMEHTa pa3BUTHS
TEXHOJIOTHM.

K xoniy 11 kinacca oOyvaromuiicst HAy9UTCS:

CBOOOJIHO  OMEpPUPOBATh  TMOHSATUSIMHU,  CBSI3@HHBIMHU  C
MUIUHIPUYIECKON, KOHUYECKOW U c(pepruecKoil MOBEPXHOCTIAMH,
OOBSICHATB CIIOCOOBI TMOJTYUCHHUS;

ONEpPUPOBATH TOHSITUSAMH, CBS3aHHBIMU C TEJaMH BpAIlICHUSA:
UJIUHIPOM, KOHYCOM, Chepoii U Imapom;

pacrio3HaBaTh TeJsia BpalleHus (MWIMHAP, KOHYC, cdhepa u 1map) u
OOBSICHSITH CITOCOOBI IMMOJTYUCHHS TN BpAIICHUS;
KIacCU(pUIIMPOBATh  B3aMMHOE  paclojiokeHue chepbl U
MJIOCKOCTH;

BBIYHUCIISITh BEJIIMYMHBI 3JEMEHTOB MHOTOTPAHHUKOB UM TEll
BpaleHus, 00bEMbI U TUIOLIAAN MOBEPXHOCTEH MHOTOTPAHHUKOB
U TeJl BpalleHus, TeOMETPUUECKUX TeJ C MPUMEHEHUEM (POpPMYIL;
CBOOOJHO  ONEpUpPOBaTH  TOHATHSMHU,  CBS3aHHBIMU  C
KOMOMHAIIMSIMA ~ T€d  BpallleHUs WU  MHOTOIPAHHHKOB:
MHOTOTpaHHUK, BIHCAaHHBIM B cdepy M OIHUCAHHBIA OKOJIO
cdepsl, chepa, BMcaHHAs B MHOTOTPAHHUK WJIH TEJIO BPAICHUS;
BBIYHCIISITh COOTHOILICHUSI MEXIY IUIOIIAJIMH MOBEPXHOCTEU U
00BEMaMH ITOJOOHBIX TEJI;

U300pakaTh U3y4daemble (QUTYPHI, BBIMOIHATH (BBIHOCHBIC)
TUTOCKHE YePTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (QUTYP: BUT
CBEpXY, COOKY, CHU3Y, CTPOUTH CEUECHHUSI TEJl BpaIlCHUS;
U3BJICKATb, MHTEPIPETUPOBATH 51 peoOpa3oBLIBAThH
UH(GOPMAIINIO O MPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (Purypax,
IPEACTABICHHYIO Ha YEPTEXKAX U PUCYHKAX;

CBOOOTHO OMIEPUPOBATH MOHSATUEM BEKTOP B IMIPOCTPAHCTBE;
BBINIOJIHSITh OTIEPAIIUU HAJl BEKTOPAMU;

3a7aBaTh IUIOCKOCTh YPAaBHEHHWEM B JIEKAPTOBOM CHCTEME
KOOpAMHAT;

pelarb reOMETPUYECKUE 3aaYM HA BBIYMCIICHHUE YTIJIOB MEXIY
NPSMBIMU U IUIOCKOCTSIMH, BBIUYMCIICHUE PACCTOSIHUNA OT TOYKH J0
IJIOCKOCTH, B LIEJIOM, HA TPUMEHEHHUE BEKTOPHO-KOOPAUHATHOTO
METO/1a PU PEIICHNH;

CBOOOJTHO OTIEPUPOBATH MOHSTHSIMH, CBI3aHHBIMH C JBUKCHUEM
B IPOCTPAHCTBE, 3HATh CBOWCTBA JBUXCHUN;

BBITIOJIHSITh M300paKEHHsI MHOTOTPAHHUKOB U TEJI BPAILICHUS TIPU
MapaJyIeIbHOM MIEPEHOCE, IEHTPAIbHOM CUMMETPHUH, 3€PKaTbHON



CUMMETPHUH, TMPHU IMOBOPOTE BOKPYr MNPSIMOW, MpeoOpa3zoBaHUs
mo100ms;

CTPOUTh CEUYECHHUS MHOTOIPAHHUKOB M TE€J BPALLEHUA: CEUCHUS
UWIMHApa (mapajjiebHO M MNEPHEeHIUKYISIPHO OCH), CEUYEHHS
KOHyca (mapajielibHble OCHOBAaHUIO U MPOXOMSIINE 4Yepe3
BEpILHHY), CEUCHHUS 111apa;

UCIIOJIb30BaTh METOJBl IMOCTPOCHUS CEYEHHI: METOJ CIEOB,
METOJl BHYTPEHHET O MPOEKTUPOBAHUS, METO/ NIEPEHOCA CEKYIIEH
IUIOCKOCTH;

JIOKa3bIBaTh FTEOMETPUUECKUE YTBEPKICHUS;

OPUMEHSTh reOMETpUYECKUE (bakTbl JUISL  pelleHUs
CTEePEOMETPUUECKHUX 3a/1au, MPE/IoIaraloluX HECKOJIbKO I1aroB
pelIeHMs, €ClId YCIOBUS NPUMEHEHUS 3aJaHbl B SBHOU W
HEesIBHOM (opMme;

peniath 3a7a4M Ha J10Ka3aTeIbCTBO MATEMATHUECKUX OTHOILICHUN
U HaX0XkJI€HHE Te€OMETPUUECKUX BETNYMH;

OPUMEHSITh  MNPOTPaMMHBIE  CpPEACTBA W DJIEKTPOHHO-
KOMMYHUKaIIMOHHBIE CUCTEMBI npu pelIeHUH
CTEepEOMETPUUECKHUX 3a/1a4;

OPUMEHSTh TMOJYYeHHbIE 3HAHUSI HAa TPAKTHKE: CpPaBHUBATh,
aHAIM3UPOBATh U OIICHUBATH PEAbHbIE CUTYallUU, MPUMEHSTh
U3y4YCHHbIC TOHSATHUS, TEOPEMBI, CBOMCTBa B MpoOIlecCe MOUCKA
pelieHus MaTeMaTH4ecKd CGHOPMYIUPOBAHHONM  MPOOJIEMBI,
MOJIEJIMPOBATh peajbHbIE CUTyallUd Ha S3bIKE T'E€OMETPUH,
UCCIIEIOBAaTh  IOCTPOCHHBIE MOJEIM C  HCIIOJIb30BAaHUEM
reOMEeTPUYECKUX MOHATUH U TeOopeM, anmnapara aiareopsl, pemarhb
NPAKTUYECKUE  3aJa4d,  CBA3AHHBIE C  HAaxOXKICHUEM
r€OMETPUYECKUX BEJIIMYNH;

UMETh MpeACTaBICHUS 00 OCHOBHBIX JTamax pa3BUTUS
reOMETpUN KaK COCTaBHOM YacTH (yHIaAMEHTa pa3BUTHUSA
TE€XHOJIOTUH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
Ne KoauuecTBO YacoB
HaumeHoBaHue pa3aeioB JuekTpoHHble (¢ poBbIE)
n/ KoHTpoJbHbIE IIpakTHYeckue
U TeM NPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE peCypChl
n padoThI padoThI
1 BBeneHne B crepeoMeTpHIo 23 1

B3anmHoe pacrnionoxenue
NIPSIMBIX B IIPOCTPAHCTBE

[TapamiensHOCTE NPSAMBIX U

3 IJIOCKOCTEH B 8
MPOCTPAHCTBE
[TepieHAMKYISAPHOCTH

4 MIPSIMBIX | TNIOCKOCTEH B 25
MIPOCTPAHCTBE
VYTriel u paccTosgHus 16 1
MHoOrorpaHHuKu 7 1
Bexkrtops! B mpocTpaHcTBe 12

[ToBTOpEHUE, 0000IICHNE 1
CHCTEMAaTU3aLMs 3HAHUI

OBIIEE KOJIMYECTBO

YACOB IO IIPOTPAMME 102 6 0




11 KJIACC

HaumenoBanue
Ne

pa3aeyioB M TeM
n/n

NPOrpaMMmblI

KoaunuecTBo 4acoB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTH4eckue
padoTsI

JuexkTpoHHble (¢ poBbIE)
o0pa3oBaTe/ibHbIE peCypChl

AHanutnyeckas
reoMeTpust

15

[ToBTOpEHMeE,
0000mIeHNE 1
CUCTEMaTH3aITUs
3HAHUM

15

O0BéM
MHOTOTPaHHHUKA

17

4 Tena Bpamenus

24

IInomanu
MOBEPXHOCTHU U
00BEMBI KPYTJIIBIX
TEI

6 JIBroKeHUS

IToBTOpEHME,
000011IeHNE U
CHCTEeMaTH3aIus
3HAHUM

17

OBIIEE KOJIMYECTBO
YACOB I10
I[TPOTPAMME

102







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
N KoJsnyecTBo 4yacoB DJIeKTPOHHBbIE
; Jara uudposbie
n/ Tema ypoxka KonTpoJbHbIe IIpakTuyeckue 6 BATEAbLHBIC
n Beero padoThl padoThI HeyHeH oPpaso
pecypchl
OcHoBHbIE TpaBUIIa
n300paxKeHus Ha PUCYHKE
II0CKOCTH, MApALIETbHBIX 1 https://m.edsoo.ru/FOMGV
RWHE

MPSIMBIX (OTPE3KOB),
CepeMHBI OTPe3Ka
[TonsiTusa crepeomeTpuu:
TOYKA, IpsiMasi, IIIOCKOCTb,
npoctpancTBo. OCHOBHBIE
MpaBuUJia M300paKeHHS Ha https://m.edsoo.ru/SECB31
PUCYHKE IIJIOCKOCTH, 1 0PZ
MapajuieIbHbIX MPSAMbIX
(OTpe3KOoB), CepeIUHBI
OTpe3Ka
[HousTus:
MepPECEKAOIIHNECS
IUVIOCKOCTH, https://m.edsoo.ru/T2NNA
MEepeCEKaroIuecs npsimMas u 1 USWK
MIJIOCKOCTB;
MOJYIPOCTPAHCTBO
IousTus: 1 https://m.edsoo.ru/7KZVS



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

MepeceKaroIuecs
IJIOCKOCTH,
MepeCeKArIINUecs psiMast |
IJIOCKOCTB;
MTOJTYTIPOCTPAHCTBO

HHVO

MHororpaHHuKkH,
n300pakeHne MPOCTEUIINX
MIPOCTPAHCTBEHHBIX (UTyYp,

HECYILECTBYIOIINX
00BEKTOB

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

MHoOrorpaHHukH,
n300pakeHNe MPOCTEUIINX
MPOCTPAHCTBEHHBIX (UTYP,

HECYIIECTBYIOINX
00BEKTOB

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

AKCHOMBI CTEPEOMETPHUH U
MIePBBIE CIIEICTBUS U3 HUX

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

AKCHOMBI CTepEOMETPHH U
MIEPBBIE CIEICTBUS U3 HUX

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

AKCHOMBI CTEPEOMETPHH H
TIePBHIC CIICICTBUS U3 HUX.
CriocoOblI 3a1aHUS TIPSIMBIX
H IIOCKOCTEH B
MIPOCTPAHCTBE.
O0603HaueHus NPSAMBIX U
IIOCKOCTEN

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

N3o0paxkenue ceueHmit
nUpaMubl, Kyda u
MIPU3MBI, KOTOPBIE
MPOXOJAT Yepe3 ux peéopa.
N3006pakenue nepecedeHus
MTOJTY4EHHBIX IIJIOCKOCTEN.
PackpammBanue
MMOCTPOEHHBIX CEUCHU I
pa3HBIMU IIBETAMHU

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

11

N3obpaxenune ceueHnit
MMpaMubl, Kyoa u
MIPU3MBI, KOTOPBIC
MPOXOJAT Yepe3 ux peéopa.
N3obpaxenue nepeceueHus
MOJIYYEHHBIX IJIOCKOCTEH.
PackpamuBanue
MMOCTPOCHHBIX CEUCHUN
Pa3HbIMU LIBETaAMU

https://m.edso0.ru/XT1VC
SWB2

12

N3obpaxenue ceueHuit
MUpaMuIbl, Kyoa u
MIPU3MBI, KOTOPbIE
MPOXOJIAT yepe3 ux péopa.
N3o00paxkenue nepeceueHust
MOJYYEHHBIX MIJIOCKOCTEH.
PackpamnBanue
IIOCTPOEHHBIX CEYEHUN
Pa3HBIMH LIBETAMHU

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

N3o0paxkenue ceueHmit
nUpaMubl, Kyda u
MPU3MBI, KOTOPBIC
MPOXOJIAT Yepe3 ux péopa.

https://m.edsoo.ru/EKWH

13 N3o06pakenue Hepeceqeljm L AWS4
MOJTyYEHHBIX TIJIOCKOCTEH.
PackpamuBanue
MMOCTPOEHHBIX CEUCHU I
Pa3HBIMH IIBETAMU
14 MeTtox cinenoB Ui https://m.edsoo.ru/1JO0ON3
MOCTPOCHUS CEUEHU I 100
MeTtox cinenoB Ui
MOCTPOCHUS CEUCHUH. https://m.edsoo.ru/DDABJ
15 Ny .
CBolicTBa TIEpPEeCCUCHHM TC2N
MPSAMBIX U IIOCKOCTEHN
Meton cnenoB s
16 MOCTPOCHUS CEUCHUH. https://m.eds00.ru/SN3SS
CBolicTBa IIEPECCUYCHHI USEQ
MPSMBIX U IJIOCKOCTEN
[Toctpoenue ceueHuii B
nupamue, Kyoe mo Tpém
17 TOYKaM Ha pEopax. https://m.edsoo.ru/HFW63
Co3manne BEIHOCHBIX 70DR
YEpTEKEW U 3aIUCh II1aroB
MOCTPOCHUS
18 ITocTpoenue ceueHuii B https://m.edsoo.ru/L62FFL

nupamuze, Kyoe 1no Tpém

CBW



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
https://m.edsoo.ru/L62FFLCBW
https://m.edsoo.ru/L62FFLCBW

TOYKaM Ha péOpax.
Co3znianue BBIHOCHBIX
YEpTE)KEH U 3aIUCh 11aroB
MIOCTPOECHHUS

19

[Toctpoenune ceueHuit B
nupamue, Kyoe mo Tpém
TOYKaM Ha pEOpax.
Co3nanrie BBIHOCHBIX
YepTEeXKEN U 3aIUCh 11aroB
MMOCTPOCHUS

https://m.edsoo.ru/J1AQJN
ZCX

20

[Toctpoenune ceueHuii B
nupamue, Kyoe mo Tpém
TOYKaM Ha pEopax.
Co31aHue BLIHOCHBIX
YepTexKEH U 3aIUCh 11aroB
MOCTPOCHHUS

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

21

HOBTOpeHI/IC IIaHUMETPHUHN:

Teopema o
MPOITOPIIMOHATBHBIX
oTpe3kax. [lomooue
TPEYroJIbHUKOB

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

22

HOBTOpeHI/IC IUIAHUMCTPUU

Teopema Menenas.
Pacuets! B ceueHusix Ha
BBIHOCHBIX YEPTEXKAX.
Hcropus pazButus
IUIAHUMETPUU U

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



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

CTEpPEOMETPUH

23

Kontponsnas pabora
"AKCHOMBI CTEPEOMETPUH.
Ceuenus"

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

24

B3anmHoe pacrnionoxenue
MPSIMBIX B POCTPAHCTBE.
CkpemuBaromyecs
npsMele. [IpusHaku
CKpEeILUBAIOIINXCS
npsMbIx. [TapannensHbie
MIPsIMBIE B IPOCTPAHCTBE

https://m.edso0.ru/TY0O9Q
BHKY

25

Teopema o cyliecTBOBaHUHU
Y €TUHCTBEHHOCTHU MPSAMOT
MnapajieIbHON JaHHOU
NPpAMOM, TPOXOAAIIEH
4yepe3 TOUKY MPOCTPAHCTBA
U HE JeXallled Ha JaHHOU
npsamoil. Jlemma o
TepeCeYCHUH
TapajuIeIbHbIX MPSMBIX
IUIOCKOCTBIO

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

26

[TapannensHOCTB Tpex
npsiMbIX. Teopema o TpEx
NapajuieIbHbIX MPSAMBIX.
Teopema o
CKPEILLIMBAOIINXCS TPAMBIX

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

27

[TapamiensHoe

https://m.edso00.ru/03GR5



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
https://m.edsoo.ru/03GR5OWZV

MIPOCKTHPOBAHHE.
OcHOBHBIE CBOICTBA
napajuieIbHOTO
MIPOCKTHPOBAHUS.
N3o06pakenue pazHbIx
¢duryp B mapaienbHON
MIPOCKITHH

owzv

28

[eHnTpanbsHas mpoeKLus.
VYT0J1 ¢ COHaNpPaBICHHBIMU
CTOPOHAaMH. YTOJ MEXAY
MPSIMBIMU

https://m.edsoo.ru/Z5FPA6
SHI

29

3agaun Ha JI0Ka3aTeIbCTBO
M HCCJIEIOBAHHE,
CBsI3aHHEIE C
PacIoI0KEHUEM MPSIMBIX B
MPOCTPAHCTBE

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

30

[TonsaTHS: MapaIeIbHOCTD
MPSIMOM M TIIIOCKOCTH B
npocTpanctse. [Ipu3Hak
MapajuieIbHOCTH TPSIMOU U
miockoctu. CBo¥icTBa
MapajuieIbHOCTH TIPSIMON U
IUIOCKOCTH

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

31

FGOMeTpI/I‘IeCKI/Ie 3aJa44 Ha
BBIYHCIICHHUC 1
JA0Ka3aTCJIbCTBO,

CBsA3aHHBIC C

https://m.edsoo.ru/2DD9X
2MQ3



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
https://m.edsoo.ru/2DD9X2MQ3
https://m.edsoo.ru/2DD9X2MQ3

MAPAIIENBbHOCTBIO MTPSMBIX
U IUIOCKOCTEN B
MPOCTPAHCTBE

32

[Toctpoenue ceuenus,
MIPOXOAIIETO Yepes
JTAHHYIO IPSIMYIO Ha
YEepTEKE U MAPATIEITBHOTO
apyroi npsamon. Pacuér
OTHOIIIEHUI

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

33

[TapannensHas mpoekuus,
MIpUMEHEHHE IS
MIOCTPOECHUSI CEYEHH KyOa
U napajuieNenunesa.
CaoiicTBa
napajuiesienuneaa u
MIPU3MBI

https://m.edso0.ru/930T7F
LSK

34

[TapamienbHbIE TIIOCKOCTH.
[Ipu3Haky nmapamieaTbHOCTH
JIBYX TIJIOCKOCTEM

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

35

Teopema o
MapauiebHOCTH U
€IMHCTBEHHOCTH
MJI0CKOCTH, MPOXOASIIEH
4yepe3 TOUKy, He
MIPUHAJICKALYIO JAHHOU
MIJIOCKOCTH U CIIEJICTBUS U3
HEeE

https://m.edsoo.ru/2WG4
W4XNO



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

CaoiicTBa napauieabHbIX
IIJIOCKOCTEM: O
MapajIeIbHOCTH TPSMBIX

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

36 nepecedeHus mpu ROG
MEPECEUCHHH JIBYX
MapajuieTbHbIX MIOCKOCTEN
TpeTben
CpoiicTBa napasuieabHbIX
TIJIOCKOCTEMN: 00 OTpe3Kax
MapajuieTbHbIX MPSMBIX,
3aKIIFOYEHHBIX MEXKIY
37 IAPALIENbHEIME https://m.edsoo.ru/QLA4P
YRAT
MJIOCKOCTSIMU; O
MEPECEUCHUU TIPSAMOM C
JBYMsI TTapalIeIbHBIMU
IJIOCKOCTSIMU
38 [ToBTOpEeHUE: TEOpeMa https://m.edsoo0.ru/9VIZIW
[Tudaropa Ha ruIockocTH C6J
[ToBTOpEHMeE:
39 TPUTOHOMETPUS https://m.edsoo.ru/Z6FNN
MIPSIMOYT OJIBHOTO NT5D
TpPEeYroJbHUKa
CaoiicTBa Ky0a u
40 IIPAMOYTOJEHOTO https://m.edsoo.ru/HYNIQ
785Q
napajienenumena
41 Brruncnenue e https://m.edsoo.ru/FZBZV

OTPE3KOB B Ky0e U

POEC



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
https://m.edsoo.ru/HYNIQ785Q
https://m.edsoo.ru/FZBZVP0EC
https://m.edsoo.ru/FZBZVP0EC

IIPSIMOYT'OJIBHOM

MapaJyIeenuIe1e
[lepneHMKyIApHOCTD
IPSIMOM U TUIOCKOCTH.

42 MousHak https://m.edsoo0.ru/I8F8HO

P GG3

MEePIEHIUKYIISIPHOCTH

MPSAMOM U TIIIOCKOCTH

[IepneHUKyYIAPHOCTH

MPSIMOM M TUIOCKOCTH.

43 MousHak https://m.edso0.ru/K38BG

P 31ZH

MEePIEHIUKYIISIPHOCTH

MPSAMOU U TIIIOCKOCTH

Teopema o cyiiecTBOBaHUHU

Y €IMHCTBEHHOCTH MPSAMO1,

m MPOXOSIIEH Yepe3 TOUKY https://m.edsoo.ru/WF3MT
MPOCTPAHCTBA U S4ES5
MEePIEHIUKYISIPHON K
IIJIOCKOCTH
[InockocTt u

https://m.edso0.ru/OKTGK

45 MepIEHIUKYIISIPHBIE UM HNSI
MpsIMbIE€ B MHOTOI'PAHHUKAX
IInockoctu u

16 T —— https://m.edsoo.ru/S1V9A
MpsIMbIE€ B MHOTOI'PAaHHHUKAX

47 Ilepnenukynsp u https://m.edsoo.ru/KIP9L4

HaknoHHasd. [loctpoenue

ZCX



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
https://m.edsoo.ru/KIP9L4ZCX
https://m.edsoo.ru/KIP9L4ZCX

NEPIEHIUKYIISIPA U3 TOUYKU
Ha MPSIMYIO

[Iepnenpukyssip u
HakJIoHHas. [locTtpoeHune

https://m.edsoo.ru/211UD4

48
MEPIEHANKYISAPA U3 TOUKH 5PR
Ha MPSMYIO
Teopema o Tpéx
https://m.edsoo.ru/CNE1P
49 NepHeHuKyIspax (mpsmas AIUS
u oOpatHasi)
Teopema o Tpéx
https://m.edsoo.ru/IPCG56
50 MEePIIEHANKYIApax (psiMast AWN
u oOpatHasi)
Yron mexnay
https://m.edsoo.ru/K4EHQ
51 CKPEITUBAIOIIMUMHUCS
3E9E
MPSIMBIMU
[Tonck nepneHIMKyIsIpHbIX
52 MPSAMBIX C IOMOIIBIO https://m.edsoo.ru/EBYVP
MEPIECHINKYISPHBIX SMSI
IJIOCKOCTEHN
53 OpToroHajibHOE https://m.edso0.ru/GP0ZX
NPOEKTUPOBAHUE 8VHE
[TocTpoenue ceuenuii kyoa,
54 MPU3MBI, TPaBUJIBHOU https://m.edsoo.ru/F5ZMO
MMUPaMHUIBI C IIOMOIIBIO AlAE
OPTOTOHAJILHOM MPOEKIINU
55 [TocTpoenue ceuenuii kyoa, https://m.edsoo.ru/T50FU



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
https://m.edsoo.ru/F5ZMOA1AE
https://m.edsoo.ru/T50FUDOOJ

IIPU3MBI, IPABUIIBHOU
MIAPAMHU/JIBI C IIOMOIIIBIO

OPTOTOHAJILHOM IIPOEKIIUU

DOOJ

Cummerpus B
IIPOCTPAHCTBE

https://m.edsoo.ru/N77K7

56 OTHOCHTEIIEHO HJ'IOCKOSTI/I. ZM8K
[Inmockoctn cummeTpuii B -
MHOTOTpaHHUKAaX
[Ipu3nHak
57 MIEPIEHUKYIISIPHOCTH https://m.edsoo.ru/L9E703
MPSIMOM M TJIOCKOCTH KaK u3v
CJIE/ICTBHE CUMMETPUU
[IpaBunbHbIE
58 MHOTOrpaHHUKHU. Pacuér https://m.edso00.ru/Z9E166
pacCTOSIHUN OT TOYKH JI0 HHZ
IIJIOCKOCTH
[IpaBunbHbIC
59 MHOTOrpaHHUKHU. Pacuér https://m.edso0.ru/TJSUO
pacCTOSIHUN OT TOYKH JI0 WZTH
IIJIOCKOCTH
CriocoObI OITyCTUTh
60 MEePIEHIUKYIISPHI: https://m.edsoo.ru/DHFUC
CUMMETPUS, CABUT TOUKH BWO6
I10 IIapaJIIeIbHON NIPSAMON
61 CnBur no HenapayIeIbHOU https://m.edsoo.ru/90ANV

MIPSIMOM, U3MEHEHHUE

FESE



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
https://m.edsoo.ru/9OANVFE9E
https://m.edsoo.ru/9OANVFE9E

paccTostHui

Kontponsnas pabora
"B3aumHoe pacrosioxeHue

https://m.edsoo.ru/JW5UZ

62
IIPSIMBIX U INIOCKOCTEHN B NN8J
npocTpancTae"
[ToBTOpEHME: Yyroy MexIy
MPSIMBIMU Ha TIJIOCKOCTH,
63 TPUTOHOMETPHS B https://m.edsoo.ru/SK9RH
MPOU3BOJBHOM WDFQ
TpPEYroJbHUKE, TEOpEeMa
KOCHHYCOB
[ToBTOpEHME: YrOa MEXK
64 cKDE EBaIO an\mcx o https://m.edsoo.ru/WBRE
PEIHBHIONT U9US?
MIPSIMBIMU B ITPOCTPAHCTBE
I'eomeTpuueckue MeTo b1
65 BBIUMCIICHUS yIiIa MEXKIY https://m.edsoo.ru/3U4023
MPSIMBIMU B 7CK
MHOTOTpaHHUKAX
BYI'PaHHBIN yroJI.
A yip yrv https://m.edsoo.ru/8H4ACY
66 CBOWCTBO JIMHEHHBIX YTIIOB
FABO
JBYTPAHHOIO yria
[lepnenukynspHbie
miockocTu. CBoiicTBa
67 B3AIMHO https://m.edsoo.ru/FIHM6
9NVD
MEePIEHIUKYISIPHBIX

IJIOCKOCTEN



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
https://m.edsoo.ru/F1HM69NVD

68

[Ipusnax
MIEPIEHIUKYIISIPHOCTH
IJIOCKOCTEM; TeOpeEMaA O
IIPSIMOM IIEPECEUEHHUS] IBYX
IIJIOCKOCTEMN
MEPIEeHIUKYIISIPHBIX
TPEThEN IIIOCKOCTH

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

69

[IpssMOyTOBHBIM
napajuiesienunen; Kyo;
W3MEpEHUs, CBOMCTBA
MIPSIMOYT'OJIBHOTO
napajuiesenuIe a

https://m.edsoo0.ru/K99DB
NDAW

70

Teopema o guaroHayu
MPSAMOYTOJIbHOTO
napajenenunena u
ClIeICTBHE U3 HEE

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

71

Crepeomerpuueckue u
MIPUKJIaIHBIC 3a/1a4H,
CBSI3aHHbBIE CO B3aUMHBIM
PacroJIOKEHUEM MPAMBIX U
MJI0CKOCTH

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

72

IToBTOpEHME:
CKpELIMBAOIINECS NPSIMBbIE,
napajuieJbHbIe TUIOCKOCTH
B CTaHJAPTHBIX
MHOTOI'PaHHUKaX

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

73

[Tapa napannenbHbIX

https://m.edsoo.ru/YFWZT



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
https://m.edsoo.ru/YFWZTQREN

MIOCKOCTEH Ha
CKPEIIUBAIOIIHNXCS
MPSIMBIX, PACCTOSTHUE
MEXY CKPEIUBAIOIIMMUCS
HpHMI)IMI/I B HpOCTI)IX
chyaum[x

QREN

74

Paccrosnne oT TOUKH 110
MJIOCKOCTH, PACCTOSIHUE OT
MPSIMOM 10 MIJIOCKOCTH

https://m.edsoo.ru/W5GN4
8EIM

75

Brruncnenue paccrostHui
MEXIY CKPEUIUBAIOLIIUMUCS
MPSIMBIMU C TIOMOILIBIO
MEePIECHANKYISIPHO N
IIJIOCKOCTH

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

76

TpéxrpanHblii yrou,
HEpaBEHCTBA LIS
TPEXTPAHHBIX YTJIOB.
Teopema IIudaropa,
TEOPEMBI KOCHHYCOB U
CHHYCOB JUIsI TPEXTPAHHOTO

yria

https://m.edsoo.ru/3SXGHN
LQ4J

77

DnemMeHTH chepuuecKkoi
TE€OMETPHH: T€0JIe3UYECKUE
JIMHUHU Ha 3emiie

https://m.edsoo.ru/HMVT
V74CP

78

KonTponsHas pabora
"VYriel u paccrossHus"

https://m.edsoo.ru/IRTWZ
59YU



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
https://m.edsoo.ru/HMVTV74CP
https://m.edsoo.ru/HMVTV74CP
https://m.edsoo.ru/1RTWZ59YU
https://m.edsoo.ru/1RTWZ59YU

CucreMarusaiiis 3HaHUH

https://m.edsoo.ru/\VC3UO

79 MHOFOFpilHHI/IK U €ro AK3B
3JIEMEHTHI —
[Tupamuna. Buasl
https://m.edsoo.ru/J3R024
80 nupamua. [IpaBunbHas 2E0
nupamuaa -
[Ipusma. IIpsmas u
https://m.edsoo.ru/JNDHO
81 HAKJIOHHAs ITPU3MBI.
O8EO
[IpaBunpHas npusma
[Ipssmoit mapainenenunen,
. https://m.edsoo.ru/L8803L
82 MPSIMOYTOJIbHBIN 7GS
napajuieJenumnes], Kyo
Breinmykieie
el https://m.edso0.ru/B4TOM
83 MHOTOTpaHHUKH. Teopema
. DU1D
Ditnepa
Brinykisie
MHOTrOrpaHHuKH. Teopema
84 ) TN H——— https://m.edso0.ru/QOMX
pa. 1P 9GALS
MOJIYIIPaBUJIbHBIE
MHOTOTPaHHUKH
85 KontponbHas padoTa https://m.edsoo.ru/3N52B3
"MHororpaHHuku" TEM
[Tonarue BexTOpa Ha
86 UIOCKOCTH 1 B https://m.edsoo.ru/LRBSE
3B09
MIPOCTPAHCTBE
87 CymMma BEKTOpOB https://m.edso0.ru/MNTSX



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
https://m.edsoo.ru/3N52B3TEM
https://m.edsoo.ru/LRBSE3B09
https://m.edsoo.ru/LRBSE3B09
https://m.edsoo.ru/MNTSX2XL8

2XL8

https://m.edsoo.ru/5SHBMZ

88 PazHoCTh BEKTOPOB 1POH
https://m.edsoo.ru/XS6AN
89 [TpaBwiio napaurenenumena
7LA2
YMHOKEHUE BEKTOpa Ha https://m.edsoo.ru/MJUH1
90
4HCII0 28LR
Pasnoxxenune BekTopa 1o
o1 0a3ucy TpéX BEKTOPOB, HE https://m.edsoo.ru/U760I1D
JISKaIuX B OTHON CTG
TIJIOCKOCTH
https://m.edso0.ru/JZ46VN
92 CkansipHO€ ITPOU3BE/ICHUE
Crl
93 Brruncienue yria Mexmy https://m.edsoo.ru/lU5196
BEKTOPAMHM B IIPOCTPAHCTBE uQP
94 [Ipocreitmme 3amauu ¢ https://m.edsoo.ru/FIXV79
BEKTOpaMH T8B
95 [Ipocreitmume 3aayuu ¢ https://m.edsoo.ru/JCWUR
BEKTOpaMH NGO01
[Ipocreitmme 3a1auu ¢ https://m.edsoo.ru/BEHW
96
BEKTOpaMu OELKS
[Ipocreitmme 3a1auu ¢ https://m.edsoo.ru/P3W8W
97
BEKTOpaMu ZZSY
08 O06o06uieHne n https://m.edsoo.ru/ECRM
CHCTeMAaTHu3alus 3HaHUM XSNM3
99 O60061mmenue u https://m.edsoo.ru/XXBTF



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
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

CHCTEMAaTH3aIMs 3HaAHUH P5WL

100 HroroBas KOHTpOJIbHASA 1 https://m.edsoo.ru/SFGPD
paborta WNKO

101 HroroBas KOHTpOJIbHASA 1 https://m.edso00.ru/X3Z2G8
pabota A6SO

102 O6o01eHue u ) 1 https://m.edsoo.ru/931AW
CHUCTEMAaTHU3alUd 3HAHUNU XEK1

OBUIEE KOJIMYECTBO 102

YACOB I10 ITPOI'PAMME



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 KJIACC

DJIeKTPOHHbIE
uudposbie
Ne KosmyecTBo 4yacoB o0pa3oBaTe/ibHbIE
ara
n/ Tema ypoka A pecypchl
U3ydeHus
n
KonTpoJbHbIe IIpakTuyeckue
Bcero P P
padoThI padoThI
[ToBTOpEHME TEMBI
1 "KoopaunaTsl BEKTOpa Ha 1 https://m.edsoo.ru/WERSD
IJIOCKOCTH U B Sl4U
MIpOCTpaHCTBE"
[ToBTOpEHME TEMBI
" P https://m.edso0.ru/M6JO60
2 CkamsipHO€ 1 NJ7
MPOU3BEJICHUE BEKTOPOB" T
[ToBTOpEHME TEMBI
3 "Beruncnenue yria 1 https://m.edso0.ru/55KY41
MEX/Ty BEKTOpaMHU B LVG
npocrpasncrae"
[ToBTOpEHME TEMBI
4 "YpaBHeHHE NPAMOH, 1 https://m.edsoo.ru/U20HP
MPOXOJIAIICH Yepes JiBe USew
TOYKH"
5 YpaBHEHHUE IUIOCKOCTH, 1 https://m.edsoo.ru/VYIH8T

HOpMaJlb, ypaBHEHHE

ERW



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

IIJIOCKOCTH B OTPEC3Kax

YpaBHEHHUE IOCKOCTH,

https://m.edsoo.ru/541910

6 HOpMaJlb, ypaBHEHHE WGX
IUIOCKOCTH B OTPE3Kax -
7 BekropHoe https://m.edso0.ru/NTYOG
NIPOU3BEACHUE 2APM
JInneliHbIE HEPABEHCTBA,
8 HeiHOe https://m.edso0.ru/54EQ7J
Q8E
MPOrpaMMHUPOBAHUE
JInneliHbIE HEPABEHCTBA,
9 e e https://m.edsoo.ru/VPKWB
B4AA
MpOrpaMMHUPOBAHUE
AHaIUTHYECKHE METOIEI
pacuéra yria Mexmay https://m.edsoo.ru/KHJ20
10
MPSIMBIMH B M3PV
MHOTOTpaHHUKaX
AHanuTHYECKHE METO IbI
pacuéra yriia Mexay https://m.edsoo.ru/DDXUU
11
MJIOCKOCTSIMH B AlAS
MHOTOTI'paHHUKaX
®opmyna pacCTOSIHUA OT
https://m.edso0.ru/SG451U
12 TOYKHU 10 IUIOCKOCTHU B UGL
KOOpJIMHATaX
Haxoxnenue paccrosaHui
s P https://m.edso0.ru/8VV2N4X
13 OT TOYKH JIO IIIOCKOCTH B

KyOe

1L3



https://m.edsoo.ru/5419I0WGX
https://m.edsoo.ru/5419I0WGX
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

Haxoxnenue paccrossHui

https://m.edsoo.ru/UZ15U

14 OT TOYKH JI0 INIOCKOCTH B U37F
IIPaBUIILHOM NIUPaMUJIE
KontponsHas pabora
" https://m.edso0.ru/8NGI1G
15 AHauTHYECKast
" HEM
TeOMETPHUs
Ceuenus
16 MHOT'OTPaHHUKOB: https://m.edso0.ru/219603
CTaHIapTHBIE NHQ
MHOTOTPaHHUKH
Ceuenus
https://m.edso0.ru/52XG0O2
17 MHOTOTPaHHUKOB: METO]T 158
CIEIIOB T
Ceuenns
MHOTOTPaHHUKOB:
18 S https://m.edsoo.ru/CUP7T
Hep : CPXQ
MepecevyeHus NPsIMbIX U
IJIOCKOCTEHN
[TapannenpHble TpsIMBIE U
19 1OCKOCTIL: https://m.edsoo.ru/MM69M
: KRDP
rapajuieJIbHbIE CEUCHUS
[TapannenbHble TpsiIMBIE U
N https://m.edso0.ru/O71ROI
20 IJIOCKOCTH: Pacuér I
OTHOILIEHUI —
21 [TapamiensHbIe IPSIMBIE U https://m.edso0.ru/26EPTM

TINIOCKOCTH: YI'JIBI MCKIY

14A



https://m.edsoo.ru/UZ15UU37F
https://m.edsoo.ru/UZ15UU37F
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

CKpCUIMBAOIIMMHUCA
IIpsAMBbIMHA

[IepnenukynspHbie
MIPSIMBIE U TUIOCKOCTH:
CTaHJAPTHBIE NapbI

https://m.edsoo.ru/YQUVT

22 HepneH)JI/IKuynsipHHX 6VZX
TJIOCKOCTEHN U TIPSIMBIX,
CUMMETpHUHU
MHOTOTPaHHUKOB
[IepnenqukynspHbie
23 MPSAMBIE U TUIOCKOCTH: https://m.edsoo.ru/HQIN2
TEOpeEMa O TPeX 0zJP
MEePIEHIUKYIIIpax
[TepnienauKkynsipHbIE
24 MPSAMBIE U TUIOCKOCTH: https://m.edsoo.ru/OWFAQ
BBIYMCIIEHUS JJIVH B 1A9)
MHOT'OTpaHHUKAX
[ToBTOpEenue: mionaau
o5 MHOTOYTOJIbHUKOB, https://m.edsoo.ru/FDRZ0O
(hopMyJIBI IS TUIOMIAJEH, 9G4X
cooOpakeHHs TI0100us
[ToBTOpEenue: miomaau
26 MHOTOYTOJIbHUKOB, https://m.edsoo.ru/1ZYRN
(bopMyIBI TS TIOIIAEH, NIKV
cooOpaxxeHus moao0us
o7 TToBTopeHHe: mioma https://m.edsoo.ru/HWHVFE

NLOO



https://m.edsoo.ru/YQUVT6VZX
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

MHOTOYT'OJILHUKOB,
(hopMyITBI TS TUTOIAJICH,
COO0paxKeHus moa00us

Tlnomtaau ceuenuit
MHOTOTPaHHUKOB:

https://m.edsoo.ru/X2HRM

28 TJIONIA/IA TTIOBEPXHOCTEH, OHDA4
pa3pe3aHus Ha YacTH,
cooOpakeHus TI0100us
IImomany ceuennit
MHOTOTPaHHUKOB:
. https://m.edsoo.ru/8H4ELY
29 TJIONIA/IA TTIOBEPXHOCTEH, NG
pa3pe3aHus Ha YacTH, =
cooOpakeHHs TI0100us
KonTtponbHas padoTa
"I[ToBTOpEHUE: https://m.edsoo0.ru/S8UW1
30
MHOTOTPaHHUKH, CEUEHUS WwV1
MHOTOI'PaHHUKOB"
O0néM Tema. O0beEM
31 DAMOVEOILHORO https://m.eds00.ru/6UXGO
PAMOYE ORCY
napajuiesenumesa
3amaun 00 yIBOEHUH
g s https://m.edsoo.ru/VK2J2T
32 Ky0Oa, 0 KBagparype Kyoa; XEF
O TPUCEKIUH yria
CrepeoMeTpHUECKHE
P P https://m.edsoo.ru/0DR6H6
33 3aJ1a4M, CBSI3aHHBIE C

00BEMOM

TQS



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

IIPSIMOYT OJIbHOTO
napajuesenumnesa

[Ipuxknagneie 3a1auu,
CBSI3aHHBIE C

https://m.edso0.ru/OSHTIO

34 BBIUMCIIEHMEM 00BEMA T1G
MPSIMOYTOJILHOTO
napajuiesenumesa
N . https://m.edsoo.ru/8AIL9Y
35 O0BEM IPSMOY TIPU3MEI
HYJ
Crepeomerpuueckue
3aJ1a9M, CBSI3aHHBIC C https://m.edsoo.ru/1D8HV5
36 ..
BBIYHCIIEHMEM 00BEMOB 4A9
NPSAMOUN MPU3MBbI
[Ipuxknagnsie 3amayu,
. https://m.edsoo.ru/QIYC4F
37 CBsI3aHHBIE C 00OBEMOM 31U
NPSAMOUN MPU3MBbI _
Breruucnenue 006EMOB
TEJ C IIOMOIILIO
. https://m.edsoo.ru/ON5850
38 OoTnpeeIEHHOTO 60H
uHTerpana. O0bEM
HaKJIOHHOHM TIPU3MBI
Brruucnenue 006EMOB
TEJ C IIOMOIIILIO
. https://m.edsoo.ru/2CJLC
39 OTIPENEIIEHHOTO

uHTerpana. O6bém
HPAMUJIBI

MK8N



https://m.edsoo.ru/0SHTIOT1G
https://m.edsoo.ru/0SHTIOT1G
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

dopmyna 00bEMa
nupamubl. OTHOILIEHHE

https://m.edsoo.ru/AL3P0OD

40

00BEMOB MHPaMUJ C C9E

o0mmmM yriom

®opmyna 00bpEMa
41 nupamuabl. OTHOILIEHHE https://m.edso00.ru/3GO0A

00bEMOB IMUPAMU]T C JRNY

00LIUM YIJIOM

Crepeomerpuueckue

3aJ1a9M, CBSI3aHHBIC C https://m.edsoo.ru/7TR8RH
42 N .

00bEMaMH HAKIIOHHOM wWo7

TIPU3MBI

CrepeomeTpuyeckue

https://m.edsoo.ru/SF480D

43 3aJla4H, CBSI3aHHEIE C TS6

00BbEMaMU TTMPAMHUTBI -

[IpuxknagHeie 3a1a4u 1Mo

teme "OOBEMEI TeN", https://m.eds00.ru/9SF60Y
44 N

CBsI3aHHBIE ¢ 00BEMOM YVX

HaKJIOHHOHM TIPU3MBI

[Ipuknagabie 331291 110

teme "O0bEMBI TEN", https://m.edso0o.ru/Z4MZ27
45 .

CBsI3aHHBIE ¢ 00BEMOM RMY

MTUPAMU/IBI

[Tpumenenne o0bEMOB.

https://m.eds00.ru/I39CX0O

46 Brruncnenue paccTosiHus

A0 IINIOCKOCTH

3CP



https://m.edsoo.ru/AL3P0DC9E
https://m.edsoo.ru/AL3P0DC9E
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

KontponsHas padora

https://m.edsoo.ru/XNWZS

a7
"O0BEM MHOTOTpaHHUKA" SJ7P
Hwmmnapuyeckas
TTOBEPXHOCTb,
48 0603 e https://m.edsoo.ru/7DHKE
pasyiotme HEG6
HAJTUHIPUIECKON
MMOBEPXHOCTHU
HMumuuap. Hpsvon
KpYroBOW HMJIMHAP. https://m.edsoo.ru/MAVW
49
[nomaae moBepXHOCTH 4KY55
IAJTUHIpA
Konnueckas
50 TMOBEPXHOCTb, https://m.edsoo.ru/PVRE7
00pa3yromue KOHHIEeCKOU HQ6Y
noBepxHoct. Konyc
CedeHue KoHyca
51 IUIOCKOCTBIO, https://m.edsoo.ru/EQOVSH
MapajyieIbHOM IIIOCKOCTH ALSL
OCHOBaHHS
VYceuéHHbIN KOHYC.
https://m.edso00.ru/9VKWV
52 N300pakeHue KOHYCOB U
« DCTE
YCEUEHHBIX KOHYCOB
ITnomans 00KOBOI
. https://m.edsoo.ru/AWKB9
53 ITOBEPXHOCTH U MOJHOU
E4NE
MOBEPXHOCTH KOHYCa
54 ITnomans OOKOBOI https://m.edsoo.ru/9NF4UE



https://m.edsoo.ru/XNWZSSJ7P
https://m.edsoo.ru/XNWZSSJ7P
https://m.edsoo.ru/7DHKEHEG6
https://m.edsoo.ru/7DHKEHEG6
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

IMOBEPXHOCTH U MOJIHOM
IMOBEPXHOCTH KOHYCA

CrepeomMerpuueckue
3a7a4M Ha
J0Ka3aTeIbCTBO U

https://m.edsoo0.ru/QZVH5

55
BBIYHCIICHHUE, EXL9
MMOCTPOCHUEM CEYEHUI
HWIMHAPA, KOHYCA
Crepeomerpuueckue
3aJla4d Ha
56 JIOKa3aTeJIbCTBO 1 https://m.edsoo.ru/AKF6P
BBIYHCIICHUE, W62wW
MOCTPOCHUEM CE€YEHUU
HWIMHAPA, KOHYCA
57 [Ipuxknagnsie 3a1ayu, https://m.eds00.ru/3429ZL
CBSI3aHHBIE C LIUJIMHAPOM HT5
58 [Ipuxknagneie 3a1ayu, https://m.edsoo.ru/ZY6EN
CBSI3aHHBIE C LIUWIIMHAPOM PVKD
https://m.edsoo.ru/W1TVK
59 Cdepa u map AJOR
[Tepeceuenue chepsl u
1apa ¢ miIoCKOCThIO.
https://m.edsoo.ru/JF8NB5
60 Kacanwue mrapa u chepsr 730
MJIOCKOCTRIO. Bua n T
n300pakeHue mapa
https://m.edsoo.ru/M6WK9
61 Ilepeceuenue chepsl u -

K950



https://m.edsoo.ru/9NF4UE3KJ
https://m.edsoo.ru/QZVH5EXL9
https://m.edsoo.ru/QZVH5EXL9
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

1apa ¢ MIOCKOCTBIO.
Kacanwue mapa u cdepsr
IJIOCKOCTBI0. Bun n
n300pakeHue mapa

62

VYpaBuenue chepsl.
[Tnomane cheprr u e€
yacTen

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

63

Cummetpus cdepbl 1
mapa

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

64

Crepeomerpuueckue
3a/1auM Ha
JI0Ka3aTeNbCTBO U
BBIYKCIICHUE, CBSI3aHHbBIE
co cdepoii 1 mapom,
MMOCTPOCHUEM UX CEUCHUU
MJIOCKOCTBIO

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

65

CrepeomeTpuyeckue
3a/lauM Ha
JI0Ka3aTeNbCTBO U
BBIYHCIICHUE, CBSI3aHHbBIC
co cdepoli U mapom,
MOCTPOCHUEM UX CEUCHHI
MJIOCKOCTBIO

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

66

[Mpuknagabie 3a1a4m,
CBsI3aHHBIE CO chepoil u
1apomM

https://m.edsoo.ru/XW5LI17
A9



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

IToBTOpEHueE:
OKPY>XHOCTh Ha

https://m.edsoo.ru/EJ20DA

67 IJIOCKOCTH, BEIYMCIICHUS VE]
B OKPY>KHOCTH, T
CTaHJIapPTHBIE TIOI00US
Pasnmuunslie koMOMHAITHN
https://m.edsoo.ru/LE7933
68 TEJI BpaIeHUs U
LXX
MHOTOTPaHHUKOB
69 3anaun o Teme "Tena u https://m.edsoo.ru/PHHLC
ITOBEPXHOCTH BpanieHus" G54E
70 3agaum o Teme "Tena u https://m.edsoo.ru/22\WPB
ITOBEPXHOCTH BpanieHus" LTP9
KonTtponbHas padoTa
" https://m.edso0.ru/33W222
71 Tena u moBepxHOCTH
M63
BpaieHus"
O06BEM TTUIMHApA.
" https://m.edso00.ru/1ZN2S6
72 Teopema 00 00BEME
ZMO
MPSIMOTO LIUJIUHJIpA
Boruncnenue 066€M0B
TEJ C MOMOIIBIO
73 O —— https://m.edsoo.ru/ACTOM
e : FMVF
unterpana. O6bém
KOHyca
[Tnomaau 60koBOM U
. https://m.edso0.ru/ZYTK7
74 IIOJIHOM TIOBEPXHOCTH

KOHYyca

P8B1



https://m.edsoo.ru/EJ2QDAVEJ
https://m.edsoo.ru/EJ2QDAVEJ
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

75

CrepeomMerpuueckue
3a/1a4M, CBSI3aHHBIE C
BBIUHCIIEHHEM 00BEMOB
[UWIAHpA, KOHYyca

https://m.edsoo.ru/709VJY
PSC

76

[Ipukiagseie 3ana4u 10
teme "O0bEMBI U
IIJIOIIAIN ITOBEPXHOCTEN

Ten"

https://m.edsoo.ru/QXEA9
GPVB

77

OO6béM 11apa u mapoBoro
cextopa. Teopema 06
00béme mapa. [lnomanp
cdepsl.
CrepeomeTpuyeckue
3a/1auu, CBSI3aHHbBIE C
BBIYHCIIEHUEM 00bEMOB
iapa, 1mapoBoro
CErMEeHTa U I1apOBOT0
CEeKTopa

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

78

[IpuknagHeie 3aqa4u 10
teme "OOBEMEI TeN",
CBsI3aHHBIE C 00BEMOM
mapa H Iiomaibo
cdepol. CooTHOIIEHUS
MEXy IUIOIIAAIMHU
IOBEPXHOCTEN U
00BEMaMu OJOOHBIX Tel

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

79

ITonoOHbIe TENA B

https://m.edsoo.ru/H24188



https://m.edsoo.ru/7O9VJYPSC
https://m.edsoo.ru/7O9VJYPSC
https://m.edsoo.ru/QXEA9GPVB
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

MIPOCTPAHCTBE.
N3menenne o0béma npu
[10I00HH.
CrepeomMerpuueckue
3a7a4M, CBSI3aHHBIE C
BBIYHCIICHHEM 00HEMOB
TEJ U IUIoIaIeit
IIOBEPXHOCTEH

KonTtponsHas paborta

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

80 HJ‘IOI{IaJII/I MOBEPXHOCTH GNYR
1 00BEMBI KPYTJIbIX TEN"
JIBM>KEHUs MPOCTPaHCTBA.
OToOpaxkeHusl.
81 JIBIBKEHNA 1 PABEHCTEO https://m.edsoo.ru/RXJ4Y
P WENA
¢uryp. O6mme cBoicTBa
IBIDKECHUN
Bunn nmxenuit:
MapajuieIbHbIN TIEPEHOC,
82 HEHTPATBHAS CHMMETDHS https://m.edsoo.ru/ZSUAT7
P pu, NTX
3epKaibHAasi CHMMETPHS,
MIOBOPOT BOKPYT MPSIMOU
[IpeoOpazoBanus
83 Hono6us. TIpamas i https://m.edsoo.ru/A1PU2
AODIEL LIp WOAX
cdepa Diinepa
I'eomeTrpuueckue 3agaun
84 Ha pUMeHeHHe https://m.edsoo.ru/KFDHO

JABUOKCHUA

MGKZ



https://m.edsoo.ru/H24I88MKQ
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
https://m.edsoo.ru/KFDH0MGKZ
https://m.edsoo.ru/KFDH0MGKZ

85

KontponsHas padora
"BekTopsl B
npocrpaHcrae”

https://m.edsoo.ru/4F52B1
1KK

86

Ob6o06maromee
noTopenue 11 nonsaruit
1 METOJIOB Kypca
reomerpun 10-11
KJIaCCOB, CHUCTEMaTH3aLus
3HAHMI:
"ITapanenbHOCTh
NPSAMBIX U INTIOCKOCTEN B
MIPOCTpaHCTBE"

https://m.edsoo.ru/1HVB2
NZH9

87

O6o6maromiee
noBTopenue 11 nmousruit
1 METOJIOB Kypca
reometpun 10-11
KJIACCOB, CHUCTEMaTH3alus
3HaHuil: "BekTopsl B
npocrpasncrae"

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

88

Ob6o06maromiee
noBTopenue 11 nmousTuit
Y METOJIOB Kypca
reometpun 10-11
KJIACCOB, CHUCTEMaTH3alUs
3HaHMM: "BekTopsl B
nmpocTpaHcTae”

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

89

Oo6o01aromiee

https://m.edsoo0.ru/B85S7V



https://m.edsoo.ru/4F52B11KK
https://m.edsoo.ru/4F52B11KK
https://m.edsoo.ru/1HVB2NZH9
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

noBropenue 11 nonstuit
U METOJIOB Kypca
reomerpun 10-11
KJIaCCOB, CHUCTEMaTH3aLus
3Hanuii: "O0bem
MHOTOTpaHHHUKa"

90

Ob6o6maromiee
noBTopenue 11 nmousruit
Y METOJIOB Kypca
reomerpuu 10-11
KJIaCCOB, CHCTEMAaTU3AIHS
3HaHui: "O0beM
MHOTOrpaHHuKa"

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

91

O6o06maromiee
noBTopenue 11 nmousTuit
Y METOJIOB Kypca
reomeTtpun 10-11
KJIACCOB, CHUCTEMaTH3alus
sgagui: "[lnomann
MMOBEPXHOCTU U 00BEMBI
KpyTJbix Ten"

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

92

O6o06mmaromiee
noBTopenue 11 nmousruit
Y METOJIOB Kypca
reometpun 10-11
KJIaCCOB, CUCTEMATU3AUS
sHaHuu: "[lmomanmu

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



https://m.edsoo.ru/B85S7VDTC
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

MMOBEPXHOCTU U 00BEMBI
KpyrJibIX Ten"

Hrtorosast KOHTpOJIbHASA

https://m.edsoo.ru/GXZMP

93
paborta 89GD
Hrtorosast KOHTpoIbHASA https://m.edsoo.ru/3J174M
94
pabota Y6M
[ToBTOpEHue, 060061EeHNE
https://m.edsoo.ru/UI126CB
95 M CHCTEMAaTH3alus
o 4XL
3HAHUU
Hcropus pazsutus
CTEPEOMETPHUHU KaK HAYKHU
# €€ POJIb B Pa3BUTHH
https://m.edsoo.ru/IESALO
96 COBPEMEHHBIX P
WH)KEHEPHBIX U o
KOMITBIOTEPHBIX
TEXHOJIOTUH
Uctopus pazputus
CTEPEOMETPUM KaK HAYKH
U €€ poJib B Pa3BUTUH
97 COBDEMCHHBIX https://m.edsoo.ru/8ZKNM
p YFO03
WH)XEHEPHBIX U
KOMITbIOTEPHBIX
TEXHOJIOTUU
Ucropus pazsutus
https://m.edso0.ru/41X3XK
98 CTEPEOMETPUH KaK HAYKH

u eé POJIb B pa3BUTUHU

QOG



https://m.edsoo.ru/GXZMP89GD
https://m.edsoo.ru/GXZMP89GD
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

COBPEMEHHBIX
WH)XEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTHH

99

Hcropus pazsutus
CTEpEOMETPUN KaK HAyKH
U €€ poiIb B pa3BUTUU
COBPEMEHHBIX
HMHXEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTHI1

https://m.edsoo.ru/4PGHQOJ
YAH

100

Hcropus pazsutus
CTepEeOMETPUH KaK HAyKH
" €€ POoJIb B Pa3BUTUH
COBPEMEHHBIX
WHXEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOT Ul

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

101

Uctopus pazputus
CTEPEOMETPUM KaK HAYyKH
U €€ poJib B Pa3BUTUU
COBPEMEHHBIX
WH)XEHEPHBIX U
KOMITbIOTEPHBIX
TEXHOJIOT U

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

102

Hctopus pa3BuTus
CTEPEOMETPUHN KaK HAyKU

https://m.edso0.ru/X89TQ8
776



https://m.edsoo.ru/4PGHOJYAH
https://m.edsoo.ru/4PGHOJYAH
https://m.edsoo.ru/GEJCO734F
https://m.edsoo.ru/GEJCO734F
https://m.edsoo.ru/RK4XSFWNR
https://m.edsoo.ru/RK4XSFWNR
https://m.edsoo.ru/X89TQ8776
https://m.edsoo.ru/X89TQ8776

U €€ poJIb B pa3BUTUHU
COBPEMEHHBIX
HUHXEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTUI

OBIIEE KOJIMYECTBO
YACOB I10 I[TPOTPAMME

102







MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM
OCBOEHUS OCHOBHOM OBPA30OBATEJBLHOMN

MNPOT'PAMMBI

10 KVIACC

Ko nposepsiemoro

HpOBepﬂeMble NMpeaAMETHBIC PE3YyJdbTAaThl 0CBOCHUSA OCHOBHOI1 06pa303m

pe3yJabTara 00111ero 00pa3oBaHusA
7 I'eomerpus
7.1 OnepupoBaTh NOHATUSAMU: TOUKA, IPAMasi, INIOCKOCTh
7.2 [TpuMeHsATh aKCHOMBI CTEPEOMETPHUH U CIIEACTBUS U3 HUX MPH PEIICHUN T€OM
7.3 OmnepupoBaTh MOHATUSAMHE: NMAPATUIETBHOCTD U TIEPIICHUKYIIPHOCTD TPSMBIX
1.4 Knaccuduimposats B3auMHOE pacioio’KeHNe IPSAMBIX U TUIOCKOCTEH B IPOCT
75 OnepupoBaTh MOHATUSMH: IBYTPAaHHBINA YTOJI, TPAaHU JBYTPAHHOTO yIiia, pel
yTOJI ABYTPAHHOTO YIJIa, TPaJycHast Mepa ABYTPAaHHOTO yria
76 OnepupoBaTh TMOHATHSAMHU: MHOTOTPAaHHHWK, BBINYKIBIH W  HEBBITYKJ]
' MHOTOTpaHHHKA, MPAaBUIIbHBI MHOTOIPAHHUK
1.7 Pacrio3naBath OCHOBHBIC BHIbI MHOTOT'PAHHUKOB (MTMpaMKIa, IPU3Ma, IPSIMO
78 KnaccudumupoBath MHOTOTpaHHHMKH, BBHIOMpPAs OCHOBAHHS JUIsl KiacCU(HK
' MHOTOTPaHHUKH, MPaBUIbHbIE MHOTOTPAHHUKH, MIPSIMbIE U HAKIIOHHBIE MTPU3M
7.9 OnepupoBaTh MOHATUAMH: CEKYLIas TUIOCKOCTh, CEYeHHE MHOTOTPAaHHUKOB
7.10 OOBACHATH MPUHIIMIIBI IOCTPOEHUS CEUEHUH MHOTOTPAHHUKOB, UCHIOJIB3YSI M¢
711 Crtpouthb ceueHuss MHOTOIPaHHUKOB METOJ/IOM CJI€/IOB, BBIMOJIHATH (BHIHOCHBI
' MIPOCTHIX 00BEMHBIX (PUTYP: BH]I CBEPXY, COOKY, CHU3Y
Pemats 3amaun Ha HaxOXJICHHE TE€OMETPUYECKUX BEIMYMH IO OO0pasIl:
712 U3BECTHBIE AHAIUTUYECKUE METOJbl MpPHU PEUICHUHM CTaHJAPTHBIX MaTema
' paccTOSIHUN MEXAy IBYMSI TOUKAMH, OT TOYKHU J0 MPSIMOM, OT TOYKHUIO IJIOCE
OPSIMBIMU
Pematp 3amaun Ha HaxOXJCHHE TE€OMETPUYECKUX BEIMYMH IO OO0pasIi:
713 U3BECTHBIE AaHAIMTUYECKHE METOIbI TP PEIICHUH CTaHJAPTHBIX MaTeMaTHye
' MEXIYy CKpPEUIMBAIOUIUMHUCS MPSMBIMH, MEXKIY HPSIMOW M IJIOCKOCTBIO, M
yTJIOB
714 Bbrancnare o0BbEMBI M IIIOIIAJAM TMOBEPXHOCTEH MHOTOTPAaHHUKOB (TIPH3
' (opMyI1, BEIUUCIIATH COOTHOLICHUS MEXTY TUIOIIAIIMU TIOBEPXHOCTEH, 00BEN
715 OnepupoBaTh MOHATUSMHU: CUMMETPHSI B IPOCTPAHCTBE, LIEHTP, OCh U ILIO
' IUIOCKOCTh CUMMETPUU (UTYPbI
7.16 W3BnekaTh, npeoOpa3oBbIBATE M HHTEPIPETUPOBATH HHPOPMALHUIO O PO




¢durypax, npeacTaBICHHYIO Ha YepTeXax U PUCYHKaxX

[IpumensTh reomeTprueckue (HakThl ISl PEIICHUS CTEPEOMETPUUECKUX 3af

17 [IaroB PEIIeHHUs, €CIIH YCIOBUS IPUMEHEHUS 3aJJaHbl B IBHOU Gopme
718 [IpuMeHsTh MpocTelIIe IPOTPpaMMHBIC CPEICTBA U AJIEKTPOHHO-KOMMYHHK:
' CTEPEOMETPUYECKHX 3a/1a4
719 [IpuBOIUTE MPUMEPHl MaTEMAaTHYECKHX 3aKOHOMEPHOCTEH B MPUPOIC U K
' 3aKOHOB F€OMETPUH B HCKYCCTBE
[IpuMeHSTh MOTyYeHHBIC 3HAHUS HA TMPAKTHKE: aHATM3UPOBATH PEATbHBIC CI
MOHITHSI B TIPOIECCE IMOWCKA PEIICHUS MaTeMaTHYeCKd CHOPMYIHpPOBa
7.20 peabHBIE CHUTYallMHd Ha SI3bIKE TE€OMETPHH, WCCIICJOBATh IOCTPOCHHE
TCOMETPUYCCKUX TMOHATHI W TEopeM, armapaTra aireOpbl, pemiaTh IPag
HAXO0XJICHUEM T€OMETPHUYECKUX BEITHNINH
11 KIIACC
Kon .
IIpoBepsiemble NpeAMeTHBIE Pe3yJILTATHI 0CBOEHHS OCHOBHOI 00pa30BaTe
NPOBePSIEMOT0
0011ero oopazoBaHus
pe3yJabTaTa
6 I'eomeTpust
OnepupoBaTh MOHATHAMHU: IWIMHAPUYECKAsT IOBEPXHOCTh, 0Opa3ylomne
6.1 IAJIUHIP, KOHUYECKass IIOBEPXHOCTh, OOpa3yromue KOHUYECKOW TIOBE
TIOBEPXHOCTh
6.2 Pacnio3naBatk Tena Bpamenust (MUJIMHIP, KOHYC, cdepa U map)
6.3 OOBACHATH CITOCOOBI TIOJIYUSHHUS TEJ BpaIlCHUS
6.4 KinaccudumupoBaTs B3auMHOE pacroiokeHue chepbl U MI0CKOCTH
6.5 OmnepupoBaTh MOHATUSMH: IIAPOBOH CETMEHT, OCHOBAaHHE CETMEHTA, BBI
' OCHOBAHHME IIaPOBOTO CJIOS1, BBICOTA IIAPOBOTO CJIOS, IIAPOBOHM CEKTOP
6.6 Bbrauciate 00bEMBI U TUIOIAAM TIOBEPXHOCTEH TEIl BpallleHHs, TeOMETPHYECKI
6.7 OnepupoBaTh MOHATHSIMHU: MHOTOTPAHHUK, BITUCAHHBIA B CEepy U OMUCAHHBIY
' B MHOTOTPaHHHK WJIH TEJIO BPAICHHUSI
6.8 BbIYHCIATE COOTHOLIEHUS MKy TUIOIIAIIMU MTOBEPXHOCTEN M 00bEMaMU O]
6.9 N3o06paxkaTs n3ydaemble GUTYPHI OT PYKH U C TPUMEHEHUEM MPOCTHIX YEPTEKI]
6.10 BoInoHATE (BRIHOCHBIC) TUIOCKHE YEPTEXKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX
' CTPOUTH CEUEHUS TeIl BpallleHUs
6.11 W3Bnekatb, WHTEPHpPETUPOBATH U TMpeoOpa3oBbIBaTh HH(DOpPMALMIO O TPO
' ¢burypax, IpeJCcTaBICHHYIO Ha YepTekaX U PUCYHKaX
6.12 [IpumensaTh TeoMeTpudeckue (HakThl Ui PEHICHUs CTEPEOMETPHUECKUX 3T




[IaroB PelIeHHs, €CIIM YCIOBHS IPUMEHEHUS 3a/IaHbl B SIBHOH (opme

6.13 OnepupoBaTh OHATUEM: BEKTOP B IPOCTPAHCTBE
6.14 BBINoJHATE ICHCTBUS CIIOKEHUSI BEKTOPOB, BEIYUTAHHS BEKTOPOB U YMHOKEH
' KaKMMH CBOWCTBaMH OHH 00JI1a1at0T
6.15 [TpuMeHsTH MPaBUJIO MapajlieenuIe]a MPH CIOKESHUH BEKTOPOB
OmnepupoBaTh MOHATUSIMHU: JCKAPTOBBI KOOPIMHATHI B MPOCTPAHCTBE, BEKT
6.16 BEKTOPOB, KOOPIUHATBI BEKTOPA, YOI MEXy BEKTOPAMH, CKAISIPHOE MIPOM3BE
KOMILIAaHAPHBIE BEKTOPBI
6.17 Haxomute cymMMy BEKTOPOB W IpPOM3BEICHHWE BEKTOpAa HA YHUCIO, Yroj
' MPOM3BENICHNE, PACKIIA/IBIBATh BEKTOP MO JABYM HEKOJUIMHEAPHBIM BEKTOPaM
6.18 3a1aBaTh IUIOCKOCTh YpaBHEHUEM B JIEKAPTOBOW CHCTEME KOOPIMHAT
6.19 PemiaTh mpocreiinie reoMeTpuYecKie 3a1auu Ha IPUMEHEHHE BEKTOPHO-KOOP
6.20 PemraTh 3a7a4un Ha J0Ka3aTEIbCTBO MATEMATHYECKUX OTHOIICHHH M HAXOXKJIE
' oOpasiiam WM aJropuTMam, IPUMEHSST U3BECTHBIC METOJIbI TIPU PEIICHUHU CTaH
6.21 [TpuMeHsATh TMPOCTEHIIINEe TPOrPaMMHBIC CPEICTBA M AJIEKTPOHHO-KOMMYHHKA
' CTEPEOMETPUYECKHX 3a/1a4
6.22 [MpuBOIUTE TIPUMEPHI MATEMATHUECKHX 3aKOHOMEPHOCTEW B MPHUPOJAE M K
' 3aKOHOB I€OMETPUH B UCKYCCTBE
[TpuMeHsATh TOTyYEeHHBIC 3HAHUS HA MPAKTUKE: aHAIM3HPOBATH PEabHBIC CH
MOHATHSL B TMPOIECCE IMOWCKA PEIICHUS MaTeMaTHYeCKH C(HOpMYIUpOBal
6.23 peanbHBIE CHUTyallUM Ha SI3bIKE TEOMETPUHU, HCCIEA0BaTh IOCTPOCHHE

reOMETPUYECKUX TOHATUH W TEeOopeM, ammapaTta aiareOpbl, pemaTrh Mpak
HAXO0JIEHUEM T€OMETPUYECKUX BETUYHH




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Kox
7

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUSA

I'eomerpus

7.1

OcHoBHbIE TOHATHUS cTepeoMeTpun. Touka, mpsiMasi, INIOCKOCTb, POCTpaHCcTBO. [loHsATHE
CTEPEOMETPHUH: AKCUOMBI CTEPEOMETPHUH U CIIEACTBUS U3 HUX

7.2

B3aumHOoe pacnosioxkeHue NpsSMbIX B INPOCTPAHCTBE: IEpPECeKaIoLIUecs, MapaieibHbl
[TapannensHOCTh MPSIMBIX U TUIOCKOCTEW B MPOCTPAHCTBE: MapajuieNbHBIE MPSMBIE B TIPO
NpsAMBIX, MapaJUICIIbHOCTD pr[MOfI A TUIOCKOCTH. YTIBIC COHaAITpaBJICHHBIMA CTOPOH
npoctpancTBe. llapamienbHOCTh TUIOCKOCTEH: TMapajuieNbHbIE IUIOCKOCTH, CBOMCTE
[IpocTeiimme mpocTpaHCTBEHHBIE PUTYPHI HA TIIIOCKOCTH: TETPadAp, KyO, mapajieIenureI,

7.3

[lepneHIUKYISIPHOCTh TPSIMOM M IIJIOCKOCTH: MNMEPHEHAMKYJSPHBIE MPSAMBIE B IPOCTpal
MEPHNEHIUKYISIPHBIE K IJIOCKOCTH, TIPU3HAK MEPINEHAUKYISIPHOCTH MPSIMOA W IU
MEPIEHIUKYISIPHON MIJIOCKOCTH. YTIIBI B IIPOCTPAHCTBE: YTOJ MEXIY MPSAMON U IUIOCKOCT}
yroJ IBYrpaHHOTo yria. [lepneHaukynasp v HaKIOHHBIC: PACCTOSIHHE OT TOYKH JIO TUIOCE
IJIOCKOCTH, MPOEKIHsI (GUIypbl Ha MIIOCKOCTh. llepneHAuKYIsIpHOCTh IMJIOCKOCTEH: MpH
miockoctei. Teopema o TpEX MepreHAUKYIIsSIpax

7.4

[TonsiTHEe MHOTOrpaHHHMKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAHHMKA, BBIMYKIIBIE W HEBBIYI
MHoOTOorpanHuka. [Ipusma: N-yrosnpHas mpusma, TpaHd U OCHOBAHUS NPU3MBI, MpsMas U
TMOJIHAs MOBEPXHOCTH Mpu3Msl. [lapanienenunesn, npsiMOYrobHbBIN Hapaielenunes 1 ero
nMpaMuia, TpaHU U OCHOBaHUE NHpPaMUIbl, OOKOBasg U IOJIHAS MMOBEPXHOCTb MHpPav
nupaMua. DJEMEHTbl NpU3Mbl UM TUpaMubl. [IpaBuiibHbIE MHOTOTPAHHUKU: TOHSTH
IpaBWIbHAsg TNpU3Ma U MpaBWIbHAS NHpaMuia, NpaBUJIIbHAs TPEYroyibHas MNHpaMUAa
[IpencraBienue o NpaBUILHBIX MHOTOTPAHHUKAX: OKTAadIp, JOAeKadap U ukocaapyrue Ce

7.5

CI/IMMeTpI/ISI B IIPOCTPAHCTBE: CUMMCTPHS OTHOCUTCIIBHO TOYKH, HpﬂMOfI, IUIOCKOCTH. OJIe
napamiClICIMIcaax, IIpaBUJIbHbBIX MHOI'OI'PAaHHHUKAX

7.6

Borunicnenue 31eMEHTOB MHOTOTPAaHHHMKOB: pEOpa, auaroHanu, yruel. [lnomane 60
MOBEPXHOCTHU MPSIMOM MPU3MBI, ILIONIAh OCHOBaHUI, TeOpeMa 0 OOKOBOI MOBEPXHOCTH TP
MOBEPXHOCTU M MOBEPXHOCTHU MPABUJIBHON MUPaMHJIBI, TEOPEMA O IJIOMIAAN YCEUEHHOM
O0BEM UpaMuIbl, PU3MBI

7.7

[TonoGHble Tena B mpocTpancTBe. COOTHOLICHUS MEXKTY TUIOMIASIMH MIOBEPXHOCTEH, 00BEN
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Hununapuyeckas MOBEPXHOCTb, O0Opa3yrolue WINHIPUYECKON MOBEPXHOCTH, OCh

61 Hunuuap: ocHoBaHUs M OOKOBasi IOBEPXHOCTh, 00pa3yromias u 0Ch, IIIOMab OOKOBOY
Konunueckas moBepxXHOCTh, 00pa3yronne KOHMYECKOW MOBEPXHOCTH, OCh U BEPILIMHA K
6.2 OCHOBAaHWE W BEpINHWHA, O0pasymomias W OCh, IUIOMAAh OOKOBOW M ITOJIHOM TIC
o0pasyromue 1 BpICOTa, OCHOBAaHUS U OOKOBAs MOBEPXHOCTD
6.3 Cdepa u map: neHrp, paguyc, AMaMeTp, IIIONaabp MoBepxXHOCTH cepbl. B3anmuoe pa
KacaTeIbHas IUIOCKOCTh K cdepe, mionaas chepsb
6.4 N3obpaxenue Ten BpalieHus Ha I0CKOCTH. Pa3BépTka HUmMHIpa 1 KOHyca
6.5 KomMOuHauu Tten BpalieHuss U1 MHOTOTPaHHUKOB. MHOTOTpaHHMK, OMMCAHHBIM OKC
' MHOTOTPaHHUK, WITH TEJIO BPAIICHUS
6.6 [Tonsatue 06 o6béme. OcHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 00 0OBEME TSN
' cnenctBus u3 He€. O0BEM nuIMHApa, KoHyca. O0bEM 1Iapa u miomas chepbl
6.7 [MomoOHBIe Tena B mpocTpaHcTBe. COOTHOMICHUST MY IJIOMIAISIMU TIOBEPXHOCTEH, O
6.8 Ceuenuss mwmmHApa (MapajuleIbHO W TEPIEHAUKYISPHO OCH), CEYCHHS KOHYCA
' MPOXOsIee Yepe3 BEPIINHY), CEUCHHS Iapa
Bekrop Ha twiockoctH W B mpocTtpaHcTBe. CIOKEHHE M BBIYMTAHHE BEKTOPOB.
6.9 Paznoxxenne BekTopa 1mo TpéM HEKOMIUTAHAPHBIM BeKTopaM. [IpaBuiio mapasurenenur
MPUMEHECHHUEM TTPABUJI ICUCTBUN C BEKTOpaMHU
[IpsimoyronpHasi cucrema KoopauHat B mpoctpaHcTtBe. Koopaunatel Bektopa. [Ipoc
6.10 VYron mexay Bekropamu. CKallipHOE TTPOU3BECHUE BEKTOPOB. BBIUMCICHNE YTIIOB N

KoopauHaTHO-BEKTOPHBIN METO NP PELICHUH T€OMETPUUYECKUX 3a/1a4




INPOBEPAEMBIE HA EI'D I1IO MATEMATHUKE TPEBOBAHUA
K PE3YJbBTATAM OCBOEHUSI OCHOBHOH
OBPA3OBATEJILHOM MPOT'PAMMBI CPEJHEI'O OBIIETO

OBPA3OBAHUA

Ko nposepsiemoro
TpeOoBaHUs

IIpoBepsiemble TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTATAM OCBOEHHUS O
NporpamMmbl cpeaHero oouero 0opa3oBaHus

Bianenune Meromamm J0Ka3aTenbCTB, aIrOPUTMaMM  PELICHHS  3a]:
ONIEPUPOBATh IOHATUSAMM: OIpPEACIICHHE, aKCuoMa, Teopema, C.
JI0Ka3aTeNbCTBO, PAaBHOCHIbHBIE (DOPMYIUPOBKU; NPUMEHSTHh UX; YMeEl
IIPOTUBOIIOJIOKHOE YTBEP)KJICHHE, NPUBOAUTH IPUMEPbl U  KOHTPI
MaTE€MaTHYECKOW WHAYKIHH; IPOBOJUTH JTOKA3aTEJIbHBIC PACCYKICHUS
JIOTHYECKYIO MPABUIIBHOCTh PACCYKAECHUI; YMEHUE ONEPUPOBATh MTOHATH
omnepanuy HaJ MHOYKECTBAMM; YMEHHE MCIOJIb30BaTh TEOPETUKO-MHOKE
peanbHBIX NPOLIECCOB M SBJICHWW W NP PEUICHUM 337ad, B TOM YHCIE
YMEHHE OIEpUpOBaTh MOHATUSAMU: Ipad, CBA3HBIN Tpad, nepeBo, IHE

3aaBaTh U OIMUChIBATh rpa(bm Ppa3siInuHbIMU CHOCO6aMI/I; HCII0JIB30BAaTh If

YMeHue omnepupoBaTh MOHATHSAMH: HaTypajlbHOE YHCIIO, IIeJI0€ YHCIIO,
KOpPEHb HATypaJbHOM CTENEHH, CTENEeHb C pPalMOHAIbHBIM IOKa3aTel
nokasaresiem, JIorapupm 4uciia, CHHYC, KOCUHYC M TaHTE€HC MPOU3BOJIb
palMOHAJIbHOE YHCIIO, HUpPPALMOHAIbHOE YHCIO, MHOXECTBA HATYpa
JNEHCTBUTENBHBIX YMCEN, YMEHHUE UCIOJIb30BaTh NMPU3HAKHU JEIIUMOCTH,
HauMeHblIee oOllee KpaTHoe, airopuT™ EBKkiIMga mpu pemieHuu 3a,
MO3UIIMOHHBIMU CUCTEMAaMH CUHCJICHHS; YMEHHE BBIMOJHATH BBIYHMCIICE
BBIPXKEHUI CO CTENEHSIMH U Jioraprudmamu, npeodpa3oBaHus IpoOHO-pa
OTepUpOBaTh MOHATHUSIMU: MOCIEAOBATEIBHOCTh, apupMeTHUecKas
nporpeccusi,  OeCKOHEYHO  yObIBaiolasi  reoMeTpuyeckas  Ipe
MOCIIEZIOBATEILHOCTH, B TOM YHCIIE C IIOMOIIBIO PEKYPPEHTHBIX (HOPMYIT;
KOMIUJIEKCHOE YHCIIO, COMPsDKEHHBIE KOMIUIEKCHBIE 4YHCa, MOIYIb M
dbopMa 3anucu KOMIUIEKCHBIX 4HCeNl (TeoMeTpudecKasi, TPUTOHOMETPHY
OPOU3BOJIUTL apumMeTnyeckue ACUCTBUS C  KOMIUIGKCHBIMU 4
UCIIOJIb30BAaHUSI KOMIUIEKCHBIX YHCEN; OMEpPUPOBATH IMOHATUSMHU: MaT]
MaTpHIbl, FEOMETPUUECKHUI CMBICI ONPEACIUTENS

YMmenue OIICpHUpOBATh MNOHATUAMHU: pPALUOHAIBHBIC, HWPPATUOHAIBHB
J'IOl"apI/I(l)MI/I‘IGCKI/Ie, TPUTOHOMETPHUUCCKUEC YpPABHCHUA W HCPABCHCTBA, U
MOHATHUAMU:. TOXICCTBO, TOXKIACCTBCHHOC Hpe06pa30BaHHe, YPaBHCHUC, 1
U HCPABCHCTB, PABHOCHUJIIBHOCTH ypaBHeHHﬁ, HCPAaBCHCTB H CHUCTCI
HCPAaBCHCTBA U CUCTCMBI C TIOMOIIBIO PA3JIMYHBIX HpI/IéMOB; pelIaTh Ypar




[apaMeTpoM; IPUMEHATh YPaBHEHHUs, HEPABEHCTBA, UX CUCTEMBI JUIS D¢

3a7a4 U3 Pa3UYHBIX 00JacTel HAYKH U PeabHOM JKU3HU

YMeHue omnepupoBaTh IMOHATUSAMHU: (QYHKIUSA, YETHOCTh  (YHKII
OTPaHUYECHHOCTh (PYHKIIMH, MOHOTOHHOCTh (PYHKIIMH, SKCTPEMYM (YHK!
3Ha4eHHs1 (PyHKIMU Ha MPOMEXKYTKE, HENpephIBHAS (DYHKIHS, aCUMIITC
BTOpasi MPOM3BOJHAS (YHKIUH, TEOMETPHUCCKUA M (UIUIECKUN CMBIC
OTIpE/ICNIEHHBI HWHTETpal, yMEHHE HAaxXOIWTh aCHUMITOTHI rpaduka
NPOM3BOJIHBIE CYMMBI, TIPOU3BENEHHS, YAaCTHOTO M KOMIIO3UIIH
KacaTeJIbHON K TpaduKy (QyHKIHH;, YMEHHE HAXOIUTh IPOU3BOIHBIC =
UCTIOJIb30BaTh TPOM3BOJHYIO ISl HMCCIENOBAaHUS (YHKIUH, HaXOIH1
3HaueHUs (QYHKUUN; CTPOUTH I'paUKH MHOTOUIEHOB C MCIIOJIb30BaH
aHaM3a; MPUMEHSTh POU3BOTHYIO JJISl HAXOXKACHUS HAWITYUIIETO PEIIlt
COIMAIBHO-PKOHOMHUYECKUX U (U3UYECKUX 3aJadax; HaXOJUTh TUIOIIA]
WHTETpaja; MPUBOJUTH MPUMEPhl MaTEMaTHYeCKOTO MOJCTHUPOBAHHUS (

YpaBHEHUH

YMmenue omnepupoBarh MOHATHSAMU: Tpaduk ¢GyHKuMH, oOpatHas ¢
auHeWHass QyHKUMs, KBaJapaThuyHas (QyHKOUS, paluMoHanbHas (¢
TPUTOHOMETpHUUYECKHE  (DYHKIMM, OOpaTHblE TPUTOHOMETPUYECKUE
norapudpmudeckas  (QyHKIMH, yMEHHE CTPOUTH TrpaduKd  H3YY
npeoOpa3zoBanus rpaduKoB (YHKIUH, UCTIOJIB30BaTh TPADUKHU IS U3yl
IpY pelIeHUH 3aJa4d U3 JPYrux y4eOHBIX IPEJIMETOB U 337a4 U3 PEasbH:
3aBUCUMOCTH MEXAY BEIMYMHAMU; HCII0JIb30BaTh CBOMCTBA U TpapuKH ¢
HEpaBEHCTB M 3aJauy ¢ MapamMeTpaMmy; M300paxkaTb Ha KOOPIUHATHOM
yYpaBHEHUH, HEPABEHCTB U X CUCTEM

YMeHue pemath TEKCTOBBIE 3a/laud Pa3HBIX TUMOB (B TOM 4YHCIE H
IBUXKEHHE, paboTy, CTOUMOCTh TOBApOB M YCIIYT, HAJOTH, 33Ja4d M3 (
CeMEHBIMU (PMHAHCAMM); COCTABJIATH BBIPAXKECHUS, YPaBHEHUS, HEPaBEE
3a/lauM, MCCIEAOBaTh TMOJYYEHHOE pEIICHWEe M OLIEHUBATh IPaBIOIIC
MOJIETUPOBATh pealbHbIE CHUTYyallUd Ha S3bIKE MAaTEMAaTHUKH;, COCT:
HEPABEHCTBA M MX CHUCTEMBI 10 YCIOBHIO 33Jla4M, MCCIEI0BATH MOCTPOE
anmnapara airedpbl, HHTEPIPETHPOBATH MMOJTYUYEHHBI pe3ylbTaT

YMeHue onepupoBaTh HNOHATHAMU: cpeiHee apupMeTHYecKoe, Meaua
3HAUEHUs, pa3Max, JUCHEPCUs, CTAHJAPTHOE OTKIOHEHHE YHCIIOBO:
UHTEpIpeTHpoBaTh MHGOpPMAIMIO, MPEACTaBICHHYI0 B TaOnMIax,
OTPaXKalollyl0 CBOMCTBA PEAIBHBIX INPOLECCOB W SABJICHUMN; NPEICTAB
TabaMIl ¥ AMarpamm; McCieloBaTh CTaTUCTUYECKUE TaHHbIE, B TOM YHC
METOJIOB M JJIEKTPOHHBIX CPEACTB; IpaUUecKd MCCIE0BATh COBMEC
JrarpamMM pacCceuBaHus U JIMHENHOW perpeccun




YMeHue onepupoBaTh NOHATUAMU: CIyYalHBIA ONBIT M CIy4allHOE CO
COOBITUSI; YMEHHE BBIYHCISATH BEPOSITHOCTh C HCIIOJIB30BAHHEM Ipa
(GOpMyIIBI CIIOKEHUS U YMHOXEHHUSI BEPOATHOCTEH, (POpMyy MOIHOH B
KOMOWHATOpHBIE (aKTBl M (POPMYIIBI; OIICHUBATH BEPOSTHOCTH PEaIbHBI
HNOHATUSAMH: CIIy4aiiHas BEJIMYMHA, PACIpPENCIICHHE BEPOATHOCTEM, MaTeM
¥ CTaHJAPTHOE OTKIOHEHUE CIYYaliHOW BETUYHMHBI, ()YHKIIMH PACIIPEIEI
IIOKA3aTEJIbHOIO M HOPMAJIBHOIO PAaCHpPENEICHUM; YMEHHE MCIIO.
pacupeneneHnid Ui pelleHus 3a4ad; 3HAKOMCTBO C IOHSATHAMU: -
BBIOOPOYHBIX HCCIIEOBAaHUI; YMEHHE NPHUBOJIUTH IMPUMEPHI IPOSBIIE
IPUPOJIHBIX U OOIIECTBEHHBIX SIBJICHUSIX; YMEHHE OIEpUPOBATh MOHAT
YHCIIO COYETAHUM, YHUCIIO NEepecTaHOBOK; OMHOM HbroTOHA; ymMeHue npu
pacCyXJIeHHsl JUIsl pEelIeHWs 3a4ad; OLICHUBATb BEPOATHOCTH P
BEPOSITHOCTHYIO MOJIETb U UHTEPIIPETUPOBATH NIOJyYEHHBIN PE3YJIbTAT

YMeHne onepupoBaTh MOHATHAMH: TOYKA, MpsMas, IJIOCKOCTb, IPOCT]
yIi1a, IWIOCKUHM YroJl, ABYTPaHHBIM YIoJl, TPEXTPAHHBIN yroJl, CKPEIIUBAK
U TEPHEeHIUKYISIPHOCTh NPSIMBIX W INIOCKOCTEM, YIrOJl MEXIy Ipsh
IJIOCKOCTBIO, YIOJI MEKIY IIOCKOCTAMHM, PAcCTOSHHUE OT TOYKH [0
IPSMBIMU, PACCTOSTHUE MEXIY IUIOCKOCTSMH; YMEHHE HCIIOJIb30BATh

(GaxkThl MU TEOpPEMBl IUNIAHUMETPHH; YMEHHE OLIEHUBATh Pa3Mepbl OOBEKT
MaTEMaTUYECKHE MOJEIN C IOMOIIBI0 I€OMETPUUECKUX MOHATHI U BEl
IIPAKTUYECKHE 3a1a4H
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YMeHne omnepupoBaTh MOHATHUSIMH: IUIOMAAL (GUTypbl, 00bEM GUTYT
MHOTOTPAaHHHMK, CEUEHHE MHOTOTpaHHHMKA, KyO, Mapajuieienune],
MOBEPXHOCTh BpaIlleHWs], LWIMHAP, KOHYyC, mIap, cdepa, IIIONaIb
NUpPaMUJIbI, TIPU3MBI, KOHYCa, IWIMHAPA, 00bEM Ky0Oa, MPSMOYrOJIBHOI
NPU3MBI, IIWIHHIIPA, KOHYCA, [apa, pa3BEPTKA MOBEPXHOCTH, CEYCHUS KC
OCH WJIM OCHOBaHUIO, CCUYCHHE 1Iapa, IMII0CKOCTb, Kacaromascs: cepsl, IIr
CeueHHEe MHOTOTPaHHUKA, H300pakaTh MHOTOTPAaHHUKH, (PUT'YPHI U TIOBE]
TOM YHUCJIC C MOMOIIBIO 3JICKTPOHHBIX CPEACTB; YMCHHE NMPUMEHSTH C
CaMOCTOSATEIBHO (HOPMYIIUPOBATH ONPEACICHUS H3y4aeMbIX (UTYD, BBI)
NpPU3HAKAX T'EOMETPUYECKUX (uryp, OOOCHOBBIBATH MM OIPOBE]
Kiaccupukanuo (GUIyp 1O pPa3IMYHBIM TIPU3HAKAM, BBITIOJIHSIT
MOCTPOCHUS
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YMeHue onepupoBaTh NOHATHUAMHU: JBUKEHHE B IPOCTPAHCTBE, MApalLl]
IUIOCKOCTH M B MPOCTPAHCTBE, IOBOPOT, IpeoOpazoBaHHE MOA00U
pacrio3HaBaTh paBHble WM TOJOOHBIE (GUIypbl, B TOM YHUCIE B TIIpI
MCIIOJIb30BAaTh T€OMETPUUYECKUE OTHOILIEHHUS NPH PEIICHUH 3a/ad; Haxo
(nmuHa, yroj, Iomaab, 00bEM) NMpPU pELIeHUU 3aJad U3 APYrHX yyel
KU3HU; YMEHHE BBIUMCIATH T€OMETPUYECKHE BEIUYMHBI (JUIMHA, YT




MOBEPXHOCTH), HCHOJIB3YS H3y4CHHbIE (POPMYJIBI M METOMBI, B TOM
NUpaMHU/IbI, IPU3MBI, KOHYCa, WIMH/PA, TUIomaas cdepbl; 00bEM Kyoda, 1
UpaMHU/JIbI, TPU3MBIL, HWIMHAPA, KOHYCA, [1apa; yMEHHE HAXOUTh OTHOIIE

12

YMmenue OIICpUPOBATH IMOHATHAMU: IMPAMOYTOJIbHAA CHUCTEMAa KOOPIUE
KOOpAUHATBI BEKTOPA, CyMMa BCKTOPOB, IIPOMU3BCACHUC BEKTOPA HA YHUCJIC
CKaJIIpHOC MNPOU3SBCACHHUE, BCKTOPHOC IMPOU3BCIACHUC, YIOJI MCKIY BC€
BCKTOpHHﬁ n KOOpI[I/IHaTHHﬁ MCTOA JIsA PCHICHUSA T'COMCTPUUCCKHUX

IIPEAMETOB

13

YMeHune BI)I6I/IpaTB HOI[XOI[SIIHI/Iﬁ MCTOA MJIA PCIICHHA 3aaa4d; IMOHHUM
HN3YUCHUHN TMPUPOJHBIX H O6HI€CTB€HHI)IX mponcccoB " SIBHGHPII;'I; N
3aKOHOB MAaTCMAaTHKU B UCKYCCTBC, YMCHUC ITPHUBOJUTH NMPUMCEPLI MATCM:

Y MAPOBOM MAaTeMaTU4eCKOW HAYKH




HEPEYEHD 3JIEMEHTOB COAEPKXAHUSA, IPOBEPAEMBIX

HA EI'D 110 MATEMATHKE
Kon IIpoBepsieMblii 3JIEeMEHT COAEePKAHUS
1 Hucna v BeIYUCICHUS
1.1 Harypanbeuble u nensie uyncna. [Ipu3Haky JenMMOCTH HEbIX YUCE
1.2 Parmonanbubie ynciaa. OOBIKHOBEHHBIE U IECSITUYHBIE IPOOH, TIPOIIEHTHI, OECKOHEYHBIE
1.3 Apudmernueckuil KOpeHb HaTypabHOU cTeneHu. JlelicTBrs ¢ apupMeTHYECKUMU KOPH:
1.4 Creniens c 11enbM TokasareneM. CTerneHb ¢ pallMoOHAIBHBIM Moka3ateneM. CBOHCTBA CTe
1.5 CuHycC, KOCHHYC U TaHT€HC YHCIIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC, apKTaHT€HC
1.6 Jlorapudm uyucna. JlecaTnyHbie U HaTypajibHbIE JOrapudMbl
17 JleiicTBuTenbHble yucia. Apu(pMETHUECKUE ONEepaluu ¢ JeHUCTBUTENbHBIMUA YUCIAMU
' MIpaBHJIa OKPYTIICHUS, TPUKH]IKA W OIIEHKA Pe3yJIbTaTa BRIYUCICHUI
1.8 [IpeobpazoBanue BeIpaKeHUN
1.9 KommnekcHeie yncna
2 VYpaBHEHHUS 1 HEPABEHCTBA
2.1 Lenble u 1poOHO-paliOHaTbHBIE YPAaBHEHHS
2.2 HppanmonanbHble ypaBHEHUS
2.3 TpuroHomeTpuueckre ypaBHEHUs
2.4 [TokazarenbHbie U JorapupMUUecKre ypaBHEHUS
2.5 Lenble u 1poOHO-paIioHaIbHbIE HEPABEHCTBA
2.6 HppanmonanbHble HEPaBEHCTBA
2.7 [TokazarenbHbIe U orapupMuIecKie HEpaBEHCTBA
2.8 TpuronomeTrpruyeckue HepaBeHCTBA
2.9 CucremMbl 1 COBOKYITHOCTH ypaBHEHUI 1 HEPABEHCTB
2.10 VYpaBHEHUs1, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 Martpuua cucteMbl JIMHEUHBIX YpaBHEHUN. OnpeaenuTenb MaTpuLbl
3 OyHKIMH U TpaduKu
31 Oynkius, crnocoObl 3ananus ¢yHkuuu. I'paduk ¢yHkumn. B3aumHo oOpaTHbIe (¢
' ¢ynkuuu. Ileproanueckue GyHKIMH
OOnacte ompeneneHuss U MHOXKECTBO 3HaueHMH ¢yHkuuu. Hymn ¢ynkoun. Il
3.2 ITpoMexyTKM MOHOTOHHOCTH (YHKIMH. MakCUMyMbl 1 MUHMUMYMbI QyHKIuU. Han6os
(YHKIMHU HAa TPOMEXKYTKE
33 CreneHHast GyHKIUS C HATYpaJIbHBIM U LIEeJbIM MokazatesneM. EE cBoiicTBa u rpaguk.

CTCIICHU




3.4 Tpuronomerpudeckue GyHKINHU, UX CBOHCTBA U rpaduKu
3.5 [Toxa3zaTtenpHast u norapudmuyeckas GyHKINHU, KX CBONCTBA U rpaduKu
3.6 Touku pa3psiBa. AcUMITOTHI rpadukoB GyHKIUH. CBOMCTBA (PYHKIHHA, HENPEPHIBHBIX H
3.7 ITocnemoBaTeILHOCTH, CIIOCOOBI 3aJaHus [IOCIIEN0BATEILHOCTEN
3.8 Apudmernueckas u reoMeTprdeckas nporpeccuu. opmyiia CII0KHBIX MPOIICHTOB
4 Hauana matemaTuyeckoro aHanusa
4.1 [IpousBonnas pynkuun. [IpousBoaHbIC 2IEMEHTAPHBIX PYHKITHI
5 [IpumeHeHne npou3BOIHON K UCCIIEJOBAHUIO (YHKIIMM Ha MOHOTOHHOCTb M AKCTPEMYM!
4. HaMMEHBIIETO 3Ha4eHUs (YHKIIMHN Ha OTPE3KE
4.3 [TepBooOpaznas. MuTerpan
5) MHoxecTBa 1 JIOTUKa
5.1 MHoXxecTBO, orepanuu HaJ MHOKecTBamu. J(narpammsl Ditiepa — Benna
5.2 Jloruka
6 BeposSTHOCTB M cTaTHCTHKA
6.1 OnucarenpHasi CTaTUCTHKA
6.2 BepostHocTh
6.3 KomOunaropuka
7 I'eomerpus
7.1 @urypsl Ha IIIOCKOCTH
7.2 [IpsiMble M TIIOCKOCTH B MPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena v MOBEpPXHOCTH BpALEHUSA
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI1 YYEHUKA

METOANYECKHUE MATEPHUAJIbBI JJIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCHI
CETU UHTEPHET
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