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HOACHUTEJIBHASA 3AIIMCKA

["eomeTpust sBISETCS OAHUM U3 0A30BBIX KyPCOB Ha YPOBHE CPETHETO OOIIETO
o0pa3oBaHusA, TaKk Kak o0O0ecrneurBaeT BO3MOXHOCTb M3YyYEHUS JUCLMILIUH
€CTECTBCHHO-HAYYHON HAMPaBICHHOCTH W TPEIMETOB TYMaHWUTApHOTO IHKIIA.
[TockoabKy JIOTHYECKOE MBILILIEHUE, (POpMUpYEMOE MPH U3YyUEHUH 00y4JarOUUMUCS
MOHATUHWHBIX OCHOB TE€OMETpPUH, MpPH J0KAa3aTeIhCTBE TEOPEM M TOCTPOCHHUH
IEMOYKH JIOTUYECKUX YTBEPKACHUN TIPU PEIICHHH T€OMETPHUECKHX 3a/1a4, YMEHHUE
BBIJIBUTaTh W OIPOBEPraTh THUIOTE3bl HEMOCPEACTBEHHO HCIHOIb3YIOTCS MPH
peIlIeHUH 33/1a4 €CTECTBEHHO-HAYYHOTO IIUKJIa, B YACTHOCTH (PU3UYECKUX 3a1ad.

Llenb ocBOeHMS MporpaMMbl yueOHOTro Kypca «l'eomeTpus» Ha yriayOonEHHOM
YPOBHE — Pa3BUTHE UHIUBUAYAIBHBIX CIOCOOHOCTEN 00YyJarOIMXCsl IPU U3yYEHUH
reOMETpUH, KaK COCTaBJIIOIIEH MpeAMETHONM obmactu «Maremartuka u
nH(popMaTHKa» yepe3 obecreyeHrne BO3MOKHOCTH MPUOOPETEHUS U UCTIOIB30BaHUS
Ooee ri1y0OKMX reOMETPUUECKUX 3HAHUN U IEUCTBUM, CIELM(PUUHBIX T€OMETPHUH,
¥ HEOOXOAUMBIX JUIS YCHEIIHOTO TPO(EeCCHOHATHLHOTO0 00pa30BaHUs, CBA3aHHOTO C
UCIOJIb30BAaHUEM MaTEMATUKH.

[TpuopuTeTHBIMU 3aladyaMu Kypca T€OMETpPUM Ha YIIyOJEHHOM YpPOBHE,
PaCIIUPSIONIMMH U YCUIIMBAIOIIUMHU Kypc 6a30BOTO YPOBHSI, SIBISIFOTCSI:

paclIMpeHre IpeiCcTaBiIeHUs] O TEOMETPUM KaK 4acTU MHUPOBOW KYJIbTYpPbI U
dbopMupoOBaHUE OCO3HAHUS B3aUMOCBSI3U T€OMETPHUH C OKPYXKAIOITUM MHPOM;

(dopMupoBaHuEe NPEACTABICHUS O MPOCTPAHCTBEHHBIX (UIypax Kak o
BOXHEUIINX MaTEMaTHUYECKUX MOJENAX, MO3BOJIIOIIMX ONHUCHIBATH U H3y4aTh
pa3HbIe SABJICHUS OKPYKAIOIIETO MUPA, 3HaHWE MOHITHIHOTO anmnapara 1mo pa3aeny
«CtepeoMeTpus» yueOHOr0 Kypca reOMETpHH;

(dopMupoBaHME  YMEHMS ~ BIaJ€Th  OCHOBHBIMU  TOHATUSMHU O
MPOCTPAHCTBEHHBIX (PUTypax M HMX OCHOBHBIMHM CBOMCTBAMH, 3HAHHE TEOPEM,
GopMyl U yMeHUE UX IPUMEHATb, YMEHUS JOKa3blBaTb TEOPEMbl U HAXOIUTh
HECTaHJApTHBIE CIIOCOOBI PELICHUS 3a/ay;

dbopmMupoBaHue yMEHUsSI pacro3HaBaTh HA YepTekax, MOJEIAX U B PeaIbHOM
MUPE MHOTOIPAaHHUKM M Tejla BpallleHUs, KOHCTPYHUPOBATh TI'€OMETPUUECKUE
MOJIENH;

(dbopMupoBaHUE MOHUMAHUS BO3MOXHOCTHM aKCHOMATUYECKOTO MOCTPOECHMS
MaTeMaTUYeCKUX Teopui, (HOpMHUpPOBAHHE MOHUMAHHUS POJIM AKCHOMATHUKU IpPH
IIPOBEICHUU PACCYKICHUM;

dbopMupoBaHue yMEHUS BIIaJleTh METOJaMH JI0Ka3aTElIbCTB M AJITOPUTMOB
peleHus, yMEHUs UX MPUMEHSITh, IPOBOJUTH JI0KA3aTEIbHBIE PACCYKICHHS B XOJI€
pellIeHUs] CTEPEOMETPUUYECKUX 3alad U 3a7ad C IPAKTHYECKUM COACpKAHHEM,
(GopMuUpOoBaHUE TMPEACTABICHHUSA O HEOOXOAMMOCTH  JOKa3aTeNbCTB  IPH



000CHOBaHUHM MAaTEMAaTUYECKUX YTBEPKICHUN U POJIM aKCMOMATHUKHU B IMPOBEICHUU
JEAYKTUBHBIX PACCYXKICHUM;

pa3BUTHEC W COBEPIICHCTBOBAHWE WHTEIUICKTYabHBIX W  TBOPYECKUX
CIIOCOOHOCTEH O0Y4YarOIIMXCs, MO3HABATEIHLHOM aKTUBHOCTH, UCCIIEIOBATEIIbCKUX
YMEHHH, KpUTHIHOCTH MBITIICHUS, MHTEpPECca K U3YUCHUIO TEOMETPHH;

dbopmupoBanue (HYHKIIMOHATHLHOM TPAMOTHOCTH, PEJICBAHTHOW TE€OMETPUH:
YMEHHS PACIO3HABATh TMPOSBIICHUS TEOMETPUUECKHX TMOHSATHUM, OOBEKTOB W
3aKOHOMEPHOCTEH B PCabHBIX JKU3HCHHBIX CHTYAIUSIX M MPH HU3YYCHHH JIPYTHX
y4eOHBIX TPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEM H  3aKOHOMEPHOCTEH,
MOJICTTUPOBAHMS PEATBHBIX CUTYallMid, HMCCIEIOBAHUS TOCTPOCHHBIX MOJEJICH,
WHTEPIPETAIIIU TTOIYICHHBIX PE3yJIbTaTOB.

OCHOBHBIMH COJIEpKATEIbHBIMHU JTUHUSMH yu4eOHOTO Kypca «I'eomeTpus» B
10-11 «maccax sBistoTcs:  «lIpsiMble W TUIOCKOCTH B MPOCTPAHCTBE,
«Muororpanaukn», «Tema  BpameHus», «BeKToppl M  KOOPAWUHATHI B
POCTPAHCTBEY, «J{BUKEHUS B TPOCTPAHCTBEY.

ChopmymupoBannoe Bo PI'OC COO TpeboBaHnMe «yMETh OIEPUPOBATH
MOHATUSMMY, PETIEBAHTHBIMU T€OMETPHUH Ha YTIyOJE€HHOM ypoBHE 00ydeHus B 10—
11 kmaccax, OTHOCHUTCSI KO BCEM COJIEP)KATElIbHBIM JIMHUSIM Y4€OHOTO Kypca, a
dopMUpOBaHUE  JIOTMUECKUX YMEHHMHA  paclpenensercs He TOJIbKO  II0
COJIepKaTeNIbHBIM JIMHUSAM, HO U 10 TojaM oOyuenus. Conepikanre o0pa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHUs DenepanbHol padoueit
IPOrpaMMBbl, PACTpPEACIEHHBIM IO ToAaM OOYYeHHUS, CTPYKTYPUPOBAHO TaKUM
0o0pa3oM, 4TOOBI KO BCEM OCHOBHBIM, MPUHIMITHAIILHBIM BOIIPOCAM 00y4aromuecs
oOpaliajiucb ~ HEOAHOKPATHO. DTO TMO3BOJSET OPraHu3oBaTh  OBJIAJICHHE
T€OMETPUICCKUMHU MOHATUSIMH ¥ HABBIKAMU TMOCJICIOBATEIILHO U TIOCTYATEIBHO, C
COOJIIOZIEHUEM MPUHIIMIIA TPEEMCTBEHHOCTH, @ HOBbIE 3HAHUSI BKIIIOUATh B OOIIYIO
CUCTEMY T€OMETPHUECKUX MPEACTABICHUN 00YJarONIUXCs, pacupsis U yriryomusis
e€, 00pa3ys MpOoYHbIE MHO>KECTBEHHBIE CBSI3U.

[lepexona kK U3y4EHHUIO TEOMETPUU Ha YIITyOJIEHHOM YPOBHE IMO3BOJISIET:

co3matb  ycnoBus i auddepeHnanuu  00y4eHHUs, IMOCTPOCHUS
UHIUBUYaJbHBIX 00pa30BaTENbHBIX MPOrpaMM, OOECHEUYUTh YriayOoJaEHHOE
M3YYEHHE TEOMETPUH KaK COCTABIIIONIEH yueOHOro npeamera « MaTeMaTHKay;

MOJITOTOBUTHh OOYYArOMIMXCS K MPOJODKCHUIO H3YYCHHsS] MaTeMaTUKH C
yuétoM BbIOOpa Oynyimied mnpodeccuu, obecreunBas MPEEMCTBEHHOCTb MEXIY
0o01IUM 1 TTpo(pecCHOHAIbHBIM 00pa30BaHUEM.

Ha wusydenune yueOHOro kypca «l'eomerpusi» Ha YriyOJIEHHOM YpOBHE
orBoautcs 204 gaca: B 10 kimacce — 102 gaca (3 waca B Heneno), B 11 xmacce — 102
yaca (3 yaca B HE/IeI0).



COJEPXAHUE OBYUYEHUA
10 KVIACC

IIpsiMbIe U IVIOCKOCTH B MPOCTPAHCTBE

OcHOBHbIE  TOHATUA  cTepeoMeTpuu. Touka, TmpsMas, IJIOCKOCTb,
npoctpancTBo. [loHsTHE 00 AaKCHMOMATHMYECKOM TMOCTPOCHHHM CTEPEOMETPHHU:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3anmMHOE pacnoyiokeHUe MpsAMBIX B MPOCTPAHCTBE: MEPECEKAIOLINECH,
napajyielibHble W CKpenuBarommecs npsimble. [IpU3HakW CKpelUBaIOIIUXCS
npsAMbIX. [lapamiensHOCTh NTPSAMBIX U TNIOCKOCTEN B MMPOCTPAHCTBE: MApaJJIeIbHbIC
IPSMBIE B IPOCTPAHCTBE, MAPATIEIIBHOCTh TPEX MPSAMBIX, HAPANJIEIbHOCTD MPSIMON
u 1iockoctd. [lapannenbHoe M UEHTpalbHOE MPOECKTUPOBAHUE, H300pakKeHUE
¢uryp. OCHOBHBIE CBOWCTBa MapajjIeNbHOTO MpOoeKTUpoBaHus. IM300paxkeHnue
buryp B mapajuienbHON MPOEKIUU. YTJbl C COHANPABICHHBIMH CTOPOHAMM, YroOJl
MEXAY NPSMBIMU B MpOoCTpaHcTBe. [lapamnenbHOCTh IIOCKOCTEN: MapaIeIbHbIC
IJIOCKOCTH, CBOMCTBA rapaaieabHbIX IJIOCKOCTEMN. [Ipocrenue
MPOCTPAHCTBEHHbIE (UTYphl HAa TUIOCKOCTU: TETpadJlp, Mapajielienunes,
MMOCTPOEHHUE CEYEHUI.

IleprieHAUKYIAPHOCTD NPSAMON U TNIOCKOCTH: MEPIIEHAUKYIISPHBIC MPSAMBIE B
MPOCTPAHCTBE, MNPSMbBIC MAPAUICIBbHBIE W TMEPHNECHAMKYISPHBIE K IUIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH NPSIMOW M IUIOCKOCTH, TEOpeMa O MpsIMOU
MEePIECHANKYJIISIPHON IIJIOCKOCTH. OproronanabHOE IIPOEKTUPOBAHUE.
[TepieHAUKYIISIp ¥ HAKJIOHHBIE: PACCTOSTHUE OT TOYKH 0 MJIOCKOCTH, PACCTOSHUE
OT TIPSIMOM JIO TIIIOCKOCTH, TIPOSKITHS (PUTYPHI HA TUIOCKOCTh. [leprneHnuKkyasipHOCTh
IJIOCKOCTEN: MpU3HAK MEPIEHANKYISIPHOCTHA NIBYX IUIOCKOCTER. Teopema o TpéEx
MEPIICHANKYJIAPAX.

VYriasl B NPOCTPAHCTBE: Yrojd MEXKIY MNPSIMOM M TUIOCKOCTBIO, JABYTPAaHHbBIN
YIOJI, TUHEHHBIM YroJl JIBYTPAHHOrO yria. TpEéXTrpaHHbIA U MHOTOTPAHHBIE YTJIbI.
CBoiicTBa IJIOCKUX YTIIOB MHOTOTpaHHOrO yria. CBOMCTBA MIIOCKUX U JBYTPAHHBIX
YIJIOB TPEXTPAHHOTO yIiia. TeopeMbl KOCUHYCOB U CUHYCOB ISl TPEXTPAHHOTO YTJIa.

MHororpaHHuKu

Buabl MHOrorpaHHMKOB, pa3BEpTKa MHOrorpanHuka. Ilpusma: Nn-yrosbHas
Mpu3Ma, npsiMasi U HaKJIOHHAas MPU3Mbl, OOKOBasi ¥ MOJIHASL MOBEPXHOCTh MPU3MBI.
[Tapannenenunen, mpsAMOYTroJIbHBIN NTapajyieenunes] U ero ceorcTra. Kparuaiimme
NyTH Ha TMOBEPXHOCTM MHOrorpaHHuka. Teopema Oinepa. IIpocTpaHcTBeHHas
teopema ITudaropa. Ilupamuga: n-yrojibHas nupamMujia, IpaBUIbHAs U yCeUEHHAs
nupamuabl. CBoiicTBa peéObep u OOKOBBIX TpaHEW TMPABWIHHOW MHUPAMHUJIBIL.
[IpaBuibHBIE MHOTOTPAaHHUKH: TpaBWIbHAS MNpU3Ma W MpaBUJIbHAS MHPAMUIA,



IpaBWIbHAS TPEYTOJibHAS MUPAMKJIa U TPaBWIIbHBIN TeTpadap, ky0. [Ipencrasienue
O MPaBWJIbHBIX MHOTOTPAHHUKAX: OKTAIP, JOJAECKA’AP U UKOCAAP.

Bbluucnenne 3J€MEHTOB MHOTOTPAHHHMKOB: pEOpa, JOuaroHaiv, YIJIbL.
[nomaas OOKOBOM MOBEPXHOCTH M TMOJHOM TMOBEPXHOCTU MPSMON TPHU3MBI,
II01Ia/1b OCHOBAHMI, TeOpeMa 0 OOKOBOW MOBEPXHOCTH NPsiMOii Tpu3Mbl. [ Tnomans
OOKOBOM TOBEPXHOCTH M TOBEPXHOCTH TMPABWIBHOW MHUPAMUJIBI, TEOpeMa O
IJIOIIAM YCEUEHHON TUpPaMU/IbI.

CummeTrpusi B MPOCTPAHCTBE. DJIEMEHTbl CUMMETPUU  TMPABUIIBHBIX
MHOTOrpaHHUKOB. CHMMETpUs B TPaBUJIbHOM MHOTOIPAHHUKE: CHUMMETPUS
napajieNienuiea, CUMMETPUsSl MPaBUIBHBIX TPU3M, CHUMMETPHUS MpPaBUIIbHON
MUPaAMUJIBIL.

BekTOopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

[loHsATHS: BEKTOp B MPOCTPAHCTBE, HYJIEBOM BEKTOP, IJIMHA HEHYJIEBOIO
BEKTOpPA, BEKTOPBl KOJUIMHEAPHBIC, COHAIIPABICHHBIE W  IIPOTHBOMOJIOKHO
HaIlpaBJICHHbIE BEKTOPBI. PABEHCTBO BEKTOPOB. JIEHCTBUS ¢ BEKTOPAMHU: CIOKECHHE
Y BBIUMTAaHUE BEKTOPOB, CyMMa HECKOJIbKMX BEKTOPOB, YMHOKEHUE BEKTOpa Ha
ynciio. CBOMCTBA CIOXKEHUS BEKTOPOB. CBOMCTBA YMHOXKEHHUSI BEKTOpPA HA YMCIIO.
[TonaTHe KOMIUIaHApHBIE BEKTOPHI. lIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuio mapamnenenunena. Teopema O pPa3IoKEHWH BEKTOpPA IO TPEM
HEKOMIUIAHApHBIM  BekTopaM. [IpsiMoyrosbHass  cucTeMa  KOOpAWMHAT B
npoctpanctBe. Koopaunatel BekTopa. CBsi3b MEXAY KOOpPAMHATAMH BEKTOPA H
KOOpAMHATaMU TOYEK. YTOJN MeExIy Bekropamu. CKalsipHOE INPOU3BEICHUE
BEKTOPOB.

11 KUIACC

Tesia Bpalenust

[TonaTus: UWIMHApPUYECKAs TOBEPXHOCTh, KOHUYECKas MOBEPXHOCTD,
cepuyeckas IOBEPXHOCTb, OOpasyrouie moBepxHocTed. Tenma BpalieHus:
LWIMHJP, KOHYC, YCEUEHHBIN KOHYC, cepa, map. Bzaumuoe pacnonoxkenue cepsl
U IJIOCKOCTH, KacaTellbHasl IJIOCKOCTh K cdepe. M300pakeHue Ten BpalleHus: Ha
iockocTu. Pa3BépTka nunuHapa u konyca. Cummerpus cepsl 1 mapa.

O0béM. OcHoOBHbIE cBoiicTBa 00bEMOB Tenl. Teopema 00 00bEME
OpSAMOYTOJBHOTO Mapajuienenunena v ciueAactBus u3 He€. OOBEM mnpsMoill u
HAKJIOHHOW MpU3MBbI, HWIMHJpPA, NUpaMUabl U KoHyca. OOBEM I1apa U 1IapoBOTO
CerMEHTA.

KomOunanmuu Ten BpalleHuss U MHOrOrpaHHUKOB. [lpu3ma, BhucaHHas B
IWUIMHIpP, ONWCaHHAs OKolo muiuHApa. llepeceduenune cdepbl u 1mapa ¢
iockocthio. Kacanue mapa u cdepbl miuockocthio. [loHATHE MHOrorpaHHuka,
ONKCAaHHOTO OKOJIO c(eprl, cdepbl, BOUCAHHOW B MHOTOTPAaHHUK WA TEJO
BpAIICHHSI.



[nomaas MOBEpXHOCTH IWJIMHJAPA, KOHYCA, IUIOMIAIb cepbl U e€ yacTei.
[Tomobue B mpoctpancTBe. OTHOIIEHHME OOBEMOB, IUIOMIANECH MOBEPXHOCTEH
nonoOHeIX (uryp. IlpeobpazoBanue mopgoOus, romoreTus. Pemienue 3agad Ha
IJIOCKOCTH C UCIIOJIb30BAaHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoeHnue ceueHrii MHOTOIPAHHUKOB U TEJI BPAILICHUS: CEUCHUS LIJIMHIPA
(mapayienbHO W TEPIEHIUKYJISIPHO OCH), CEUYEeHHs KOHyca (IMapajieibHbIe
OCHOBAHMIO U TIPOXOJSIIUE Yepe3 BEPIINHY), CEUCHHS 1apa, METOAbl TTOCTPOCHHUS
CEUYEHUM: METOJ| CIeJI0OB, METOJI BHYTPEHHETO MPOEKTUPOBAHUS, METOJI TIepeHoca
CEKYILIEHN TIIIOCKOCTH.

BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

Bekrtopsl B npocTpancTBe. Onepaiuu HajJ BeKTopamMu. BekTopHOe yMHOXKEHUE
BeKTOpoB. (CBOIiCTBa BEKTOPHOTO yMHOXeHHs. IIpsimoyronbHas cucrema
KoopauHAaT B mpoctpaHcTBe. KoopnuHatel BekTtopa. PaznokeHue BekTopa 1o
6azucy. KoopanHaTHO-BEKTOPHBIN METO] TIPH PEIICHUN T€OMETPUICCKUX 3a/1a4.

JIBU:KEeHMSI B IPOCTPAHCTBE

JIBmwxkenus mpoctpancTBa. OtobpakeHus. JIBuKeHUS M paBEeHCTBO (Guryp.
OOuue cBoiicTBa JBWKEHUN. Buubl ABUXKEHUN: MapaliebHBI MEPEeHoc,
LHEHTpalbHAsl CHUMMETpPHS, 3€pKaJbHAs CHUMMETpPHUSA, IMOBOPOT BOKPYI MPSIMOM.
[TpeobpazoBanus nonoodus. [Ipsmas u chepa Ditnepa.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHMA YYEBHOI'O KYPCA
«TEOMETPUS» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

JIMUYHOCTHBIE PE3YJIBTATbBI

1) rpaxkaanckoe BociMTaHue:

c(hOpMUPOBAHHOCTH T'PAXKIAHCKON MO3UIIMK 00YYaIOUIErocs Kak akTUBHOTO U
OTBETCTBEHHOTO YJIeHa POCCUIICKOr0 00IIeCTBa, MPEACTaBICHUE O MAaTEMaTHYECKUX
OCHOBAaX (DYHKIMOHHUPOBAHUS pA3IUYHBIX CTPYKTYp, SBJICHHUH, NpoLeayp
rpaXJaHCKOTO  oOmiecTBa  (BBIOOPHI,  OMPOCHI W JIPYroe),  yMEHHE
B3aMMOJICIICTBOBATh C COLUHMAJIBHBIMU HWHCTUTYTAaMU B COOTBETCTBHUM C HX
(GYHKIUSIMU U Ha3HAYCHUEM;

2) maTpuoTH4eCcKOe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTh POCCUICKON Tpa’KJaHCKOW MICHTUYHOCTH, YBAXKEHUS K
MPOLUIOMY M HAaCTOSAIIEMY POCCHUHCKOM MaTeMaTHKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTHKEHUSAM POCCUHMCKUX MAaTEMAaTUKOB U POCCHMCKOM MaTeMaTU4eCKOM MIKOJIBI,
WCIIOJIb30BAaHUE HTUX JOCTMXKEHUH B JPYrUX HayKaxX, TEXHOJIOTHSX, chepax
SKOHOMMKHU,;

3) AYXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

OCO3HAHME TYXOBHBIX IIEHHOCTEW POCCUICKOro Hapoja, c(hOpMUPOBAHHOCTh
HPABCTBEHHOI'0 CO3HAHUS, ITUYECKOrO MOBEIEHHUS, CBSI3aHHOIO C MPaKTUYECKUM
IPUMEHEHUEM JTOCTHKEHUN HAYKU U ACSITEIbHOCTHIO YUEHOT0, OCOZHAHHUE JTUYHOTO
BKJIaJ]a B IOCTPOEHUE YCTOMYMBOrO OYAYIEro;

4) acTeTn4YecKoe BOCIIUTAHME:

ACTETUYECKOE OTHOLIEHHE K MHpPY, BKJIIOUYAs ACTETUKY MaTeMaTUYECKUX
3aKOHOMEPHOCTEN, 0OBEKTOB, 33a4, PEIICHUN, paCCyX ACHU, BOCIPUUMYHUBOCTD K
MaTeMaTUYECKUM aclleKTaM pa3ju4YHbIX BUJI0B UCKYCCTBA;

5) pusuyeckoe BocIUTAHHE:

C(OPMUPOBAHHOCTb YMEHHSI TMPUMEHATH MaTeMaTUYeCKue 3HAHUS B
MHTEpEecax 3J0POBOro U 6€30IacHOro o0pa3a *U3HHU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JI0POBBIO (3I0pPOBOE NHUTaHHUE, COATIAHCHUPOBAHHBIM PEXUM 3aHATHI U
OTIbIXa, peryisapHas (usnueckas aKTUBHOCTb), (PU3UUECKOE COBEPLLICHCTBOBAHHE
MIPU 3aHATUAX CHOPTUBHO-03J0POBUTENBHON IE€ATEIBHOCTHIO;

6) TpynoBoe BocnuTaHue:

TOTOBHOCTh K TpYydY, OCO3HAaHWE LIEHHOCTU TPYOOJIIO0OUs, HHTEpEC K
paznuuHbIM  chepaM  Mpo(ecCHOHANBHOM  AESITENIbHOCTH,  CBSA3aHHBIM €
MaTeMaTUKOW U €€ TPWIOKEHUSMH, YMEHHE COBEpIIaTh OCO3HAHHBIA BHIOOD
Oynymieit npodeccuu U pealu30BbIBATH COOCTBEHHBIC >KU3HECHHBIC ILJIAHBI,
FOTOBHOCTH M CIHOCOOHOCTH K  MAareMaTHU4ecKOMY  OOpa3oBaHUI0 U



caM000pa30BaHUI0 HA TMPOTSHKEHUM BCEW JKU3HM, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEHICHUH MPAKTUYECKUX 3a7a4 MaTEMATHUYECKON HAIPaBIE€HHOCTH;

7) 3K0JIOTMYeCKOe BOCIIUTAHME:

c(hOpMUPOBAHHOCTh  JKOJIOTHYECKOM  KYJIbTYpbl, TOHHMAaHHWE BIUSHUSA
COLIMATbHO-2KOHOMUYECKUX TPOLIECCOB HA COCTOSIHUE MPUPOJAHON U COLIMATBHOM
Cpelbl, 0CO3HAaHUE TJI00ATLHOTO XapakTepa dKOJOTHYECKHUX MPoOsieM, OpUEHTAIUS
HAa TPUMEHEHHE MATeMAaTHMYEeCKUX 3HAHWM JUIs pelieHHus 3adad B 00JacTH
OKpY>KaloIel Cpelibl, IUIAHUPOBAHWE IIOCTYMKOB W OIICHKM WX BO3MOXHBIX
MOCJEACTBUM JIJISI OKPYXKAIOLIEH CPENbI,

8) HeHHOCTH HAYYHOr' 0 NMO3HAHUS:

chOpPMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOM MPAKTUKH, TOHUMAHNE MATEMATHIECKOM
HAYKU Kak cepbl yernoBeuecKon AesTENbHOCTH, ITANOB €€ pa3BUTHS U 3HAUUMOCTH
JUISL pa3BUTHS IIUBWIM3AIMU, OBJIAJCHUE S3bIKOM MAaTEMaTUKU U MAaTEMaTHYECKOMN
KYJIbTYpOW KaK CPEJCTBOM IO3HAHUS MUPA, TOTOBHOCTh OCYILIECTBISATh MPOEKTHYIO
Y UCCIIEIOBATEIbCKYIO AEITEILHOCTh UHINBUYAIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/IbHBIE YHHBEpPCAJbHbIC YUeOHbIe NeiCTBUA

ba3oBrbie 1oruveckue JeHCTBUS:

BBISIBJISITh M XAPaKTEPU30BATH CYIIECTBEHHBIE NPU3HAKA MaTEMaTUYECKHUX
OOBEKTOB, TMOHATHUM, OTHOIIEHUH MEXIYy MOHATUAMH, (OPMYIHPOBATH
oTpeziesIeHHs] MOHATHUM, YCTaHaBIMBAaTh CYIIECTBEHHBIN MPU3HAK KJIacCU(pUKALIIH,
OCHOBaHUS JJ1s1 000OIICHHS U CPABHEHMSI, KPUTEPUU MTPOBOIMMOTIO aHATN3a;

BOCIIpUHUMAaTh,  (OPMYIMpPOBaTh U  NPeoOpa3oBbIBaTh  CYKJIEHUS:
yYTBEPAUTEIbHBIE U OTPHUIIATEIbHBIC, €IMHUYHBIC, YACTHBIE U OOIINE, YCIOBHEIE;

BBISBIISITD MAaTEMAaTUYECKAE 3aKOHOMEPHOCTH, B3aUMOCBS3U U NIPOTUBOPEUUS
B (haKkTax, JaHHBIX, HAOJIOJEHUSAX M YTBEPKICHUSX, MpeaaaraTb KpUTEpUU IS
BBISIBJICHHSI 3aKOHOMEPHOCTEN U IPOTUBOPEUN;

JIeNaTh BBIBOJABI C MWCIOJIb30BAHUEM 33aKOHOB JIOTMKH, JEAYKTUBHBIX U
MHIYKTHBHBIX YMO3AKIOUYECHUM, YMO3AKIIFOUEHUH 10 aHATIOTUU;

IIPOBOJAUTH CAMOCTOSATENIBHO JI0Ka3aTeJIbCTBA MaTEMAaTUYECKUX YTBEPKICHUN
(mpsiMbI€ U OT MIPOTUBHOIO), BBICTPABATh APIryMEHTALINIO, IPUBOJIUTH MPUMEPHI U
KOHTpPIPUMEpPBI, 000CHOBBIBATH COOCTBEHHBIE CYXKJICHUS U BHIBOIbI;

BBIOWpATh crmoco0 pereHust y4eOHOM 3amadd  (CpaBHUBATH HECKOJIBKO
BapHAHTOB PEIICHUS, BBIOMpaTh HauOo0JIee MOAXOASIINMA ¢ YHETOM CaMOCTOSITEIBHO
BBIJICJIEHHBIX KPUTEPHUEB).

Ba3oBrbie ucciienoBaresibcKkue A1eiCTBUA:



UCIIOJIb30BaTh BOIPOCHI KaK MCCIEAOBATEIbCKUA HHCTPYMEHT IO3HAHMUS,
dbopMynrpoBaTh  BONPOCHI,  (PUKCHUpYIOIIUE  MPOTUBOpEYHE,  MPOdOIIEMY,
yCTaHaBJIMBaTh MCKOMOE WM JIaHHOE, (POPMHPOBATH THUIOTE3Y, apryMEHTHPOBATH
CBOIO MMO3UIMIO0, MHEHHE;

MIPOBOJIUTH CAMOCTOSITEILHO CIUVIAHUPOBAHHBIM HKCIIEPUMEHT, UCCIEAOBAHUE
10 YCTaHOBJICHUIO OCOOEHHOCTEN MaTeMaTU4ecKoro o0ObEKTa, sIBJICHUS, MpoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEHM MEX1y O0BEKTaMHU, SBJIICHUSIMH, TPOIECCAMU;

CaMOCTOSITEIbHO (OPMYIMPOBATH OOOOIIEHUS W BBIBOJBI MO pe3yJibTaTam
NPOBEAEHHOTO  HAOMIONEHUs,  WCCIEOBAaHUS, OIEHWBATh  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BHIBOJIOB U O0OOIIECHMUIA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE MPOIECCa, a TaKKE BbIJBUTATh
MPEANOJIOKEHHUS O €r0 PA3BUTUH B HOBBIX YCIOBUSIX.

Pabora ¢ undopmanmeii:

BBISIBIIATH JACPUITUTH WH(POpPMAIIMK, JaHHBIX, HCOOXOAUMBIX IS OTBETa HA
BOMPOC U JJIs PEIICHUS 3a]a4H;

BEIOMpATh WH()OPMAITNIO U3 UCTOYHUKOB PA3IMYHBIX TUIIOB, AHAIU3UPOBATH,
CHUCTEMATU3UPOBATh U UHTEPIIPETUPOBATH HH(POPMALIUIO PA3TUYHBIX BUJIOB U (HOpM
NPEICTABIICHUS,

CTPYKTYpUpOBaTh MH(MOpPMAIIMIO, MPEACTaBIATh €€ B PA3IUYHBIX (opMax,
WUTIOCTPUPOBATh TpadudECKu;

OLICHUBATH HaJIEKHOCTh uHpopMaIu 1o CaMOCTOATEJILHO
chOpMYIMPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIC YHUBEPCAJbHbIC Y4eOHbIE 1eiiCTBUA

Oo0menue:

BOCIIPUHHMATh U (POPMYIIMPOBATH CYKJICHHS B COOTBETCTBUU C YCIOBUSAMHU H
HEeIAMH OOIIEHHS, ICHO, TOYHO, TPAMOTHO BBIpaXaTh CBOIO TOUKY 3PEHUS B YCTHBIX
U TIMCBMCHHBIX TEKCTaxX, JaBaTh IOSICHCHUS 110 XOAYy PEIICHUS 3aJlayH,
KOMMEHTHPOBATh TIOJy4CHHBIN pe3yJIbTaT;

B XO7€ OOCYXXIEHUS 3a7aBaTh BOIPOCHI MO CYIIECTBY OOCYXITaeMOW TEMBI,
poOJIeMBbl, peIIacMOM 3a/Jadd, BBICKA3bIBaTh HJCH, HAIICIICHHBIC Ha ITOMCK
pCH_ICHI/IH, COIIOCTABJIATH CBOH Cy)KI[eHI/IH C CY)KI[eHI/IHMI/I I[pyTI/IX y‘IaCTHI/IKOB
nayajora, OOHapy)KHBaTh pPa3IMYMEe W CXOACTBO IO3MIIMH, B KOPPEKTHOH (opme
dbopMyIMpOBaTh pa3HOTJIACHUs, CBOM BO3PAKCHUS,

HpCI[CTaBIISITB p€3yJ'IBTaTBI pCHICHI/IH 3aJa4u, BKCHCpI/IMCHTa, HCCIICAOBAHUA,
IPOEKTa, CaMOCTOSATEIHHO BHIOMpPATh (OpMAT BBICTYIUIEHHUS C YYETOM 3ajad
TIpe3CHTAIIN U OCOOCHHOCTEH ayIUTOPHH.

PeryasiTuBHbIE€ YHUBeEpPCcAJIbHbIE YUeOHbIE HelCTBUS
Camoopranmzanmusi:



COCTaBJIAITh IIJIaH, aJITOPUTM pEIICHUS 3a7]auM, BHIOUPATh CIOCOO pElIeHUs C
y4ETOM HUMEIOLUXCA PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh
Y KOPPEKTHPOBATh BAPUAHTHI pELIEHUI C Y4ETOM HOBOI MH(pOpMAIIUH.

CaMOKOHTPO/Ib, SMOLMOHANbHBIM HHTE/VICKT:

BJQJIETh  HABbIKAMHM  IO3HABAaTEJIbHOM  pereKCMM Kak  OCO3HaHHUS
COBEPIIAEMBIX JEUCTBUI M MBICIUTENIBHBIX IPOLECCOB, UX PE3YyJbTaTOB, BIAIETh
croco0aMu CaMOIIPOBEPKH, CAMOKOHTPOJII Mpollecca W pe3ysibTaTa pelieHus
MaTEMaTHYECKOU 3aJ1a4U;

NPEIBUIETh TPYIHOCTH, KOTOPbIE MOT'YT BO3HHKHYTbH IPU PELICHUU 3a]1ayH,
BHOCUTH KOPPEKTUBBI B JACATEIBHOCTh HA OCHOBE HOBBIX OOCTOSTENLCTB, JAHHBIX,
HaANJICHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBHUE PE3YNIbTATa IIEJIU U YCIOBUIM, OOBSICHIATH MPUINHBI
JOCTHXKEHHUS WM HEJIOCTHXKEHUS Pe3yJIbTaTOB JESATEIbHOCTH, HAXOIUTh OUINOKY,
JaBaTh OL[CHKY MPHOOPETEHHOMY OIIBITY.

CoBmecTHas NeATEIBHOCTD:

MOHUMAaTh M HMCIOJb30BaTh MPEUMYIIECTBA KOMAHJIHOM M WHIMBHIYyaJIbHOU
pabOThl MpW peleHMH YYEeOHBIX 3ajlay, NOPUHUMATh LeJlb COBMECTHOM
NESITEIbHOCTH, TUIAHUPOBAaTh OPraHM3AlMI0 COBMECTHOW pPalbOThI, pacHpeneisTh
BU/JIBI pa0OT, IOrOBapUBaTLCS, 00CYKIATh MPOIIECC U PE3yJbTaT padoThl, 000011aTh
MHEHUS HECKOJIbKUX JIIOJICH;

y4acTBOBAaTh B T'PYMIOBBIX (opMax paboThl (0O0CYXJeHUs, OOMEH MHEHUH,
«MO3TOBBIE IUTYPMbD) U UHBIE), BHITOIHATH CBOIO 4aCTh pa0OTHI U KOOPAUHUPOBATH
CBOM JICWCTBHSI C IPYTUMH YJIEHAMHU KOMaH/bl, OLICHUBATh KAYE€CTBO CBOET0 BKJIAAa
B OOUmMH TOPOAYKT MO KPUTEPUSM, CPOPMYIUPOBAHHBIM  yYACTHUKAMHU
B3aUMOJCUCTBHS.

INPEAMETHBIE PE3YJIbTATBI

K xonity 10 kiaacca oOydaronuics HayuYnuTCs:

e CBOOOJTHO OIEPUPOBATh OCHOBHBIMU TOHSATHUSMH CTEPECOMETPUU TIPHU
pEIlIeHUH 33/1a4 Y MPOBEJICHUN MATEMATUUECKUX PACCYKICHUN;

e TMPUMEHATh AKCHOMbBI CTEPEOMETPUM U CICACTBUS U3 HUX MPU PEUICHUU
r€OMETPUUECKUX 3a]1aY;

e KJacCU(UIIMPOBATh B3aMMHOE PACIOJI0KEHUE MPSIMBIX B MPOCTPAHCTBE,
MJIOCKOCTEHN B MPOCTPAHCTBE, MPAMBIX U IJIOCKOCTEN B MPOCTPAHCTBE;

e CBOOOJHO OIEpPUPOBATH TOHSTHSIMHU, CBSI3aHHBIMH C yIJIaMH B
MPOCTPAHCTBE: MEXKAY NPSIMBIMU B TMPOCTPAHCTBE, MEXKIY MPSMOUA U
IJIOCKOCTBIO;

e CBOOOJIHO ONEPUPOBATH MOHATUSMH, CBI3aHHBIMU C MHOTOI'PaHHUKAMMU;



e CBOOOJHO pacro3HaBaTh OCHOBHBIE BHUbl MHOTOTPAHHUKOB (MpHU3Ma,
nUpaMuIa, IPSMOYTOJIbHBIN TapasuieNenuiea, Kyo);

e KiIaccHU(PUIMPOBATH  MHOTOIPAaHHHUKHM, BbIOMpas  OCHOBaHUA IS
KJ1accu(puKaImy;

e CBOOOJHO ONEPUPOBATH TMOHSATHSMHU, CBSI3AHHBIMU C  CEYEHHUEM
MHOT'OI'PaHHUKOB ITIOCKOCTBIO;

e BBINOJHATD napajienbHOE, LEHTPAIBHOE " OpPTOr OHAJIBHOE
MPOEKTUPOBaHUE PUTYP HA IIOCKOCTh, BHIIOJIHATH U300pakeHust pUryp Ha
IJIOCKOCTH;

e CTPOUTHb CEUEHMS] MHOTOIPAHHUKOB PA3IMYHBIMU METOJAMH, BBIIOIHSTh
(BBIHOCHBIE) MJIOCKHE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYP:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIATH IUIOHIAAM  TMOBEPXHOCTEW  MHOIOTPAaHHUKOB  (MpuU3Ma,
MUPaMUJIa), TCOMETPUUECKUX TeJl C MPUMEHEHHEM (POPMYIT;

e CBOOOJHO OMEpPUPOBATH MOHATUSMH: CUMMETPUS B MIPOCTPAHCTBE, LIEHTD,
OCb U IJIOCKOCTh CUMMETPHH, LEHTP, OCh U TNIOCKOCTh CHMMETPUH (PUTYpBI;

e CBOOOJHO OINEPUPOBATh MOHATUSAMH, COOTBETCTBYIOUIMMHU BEKTOpaM H
KOOpAMHATaM B ITIPOCTPAHCTBE;

e BBIIIOJIHATH JICUCTBHS HAJl BEKTOPaAMU;

e pemarh 3aJadyd Ha JI0Ka3aTeJIbCTBO MAaTEMaTHYECKUX OTHOLICHHH |
HaXO0XJACHUE TEOMETPUUECKUX BEJTMYHH, TPUMEHSSI U3BECTHBIE METOIbI TPU
PELICHNH MaTEMaTUYECKUX 3aJa4 IOBBIIICEHHOIO W BBICOKOIO YpPOBHS
CJI0)KHOCTH;

e TMPUMEHATH MPOCTEUIINE NPOrpaMMHBIE CPEACTBA M  DIJIEKTPOHHO-
KOMMYHHUKALIHOHHBIE CUCTEMBI ITPU PELIEHUU CTEPEOMETPUUECKUX 3a/1a4;

e U3BJEKaTh, MPEOOPa30oBbIBATh M HWHTEPIPETUPOBATH HHGPOPMALMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUYECKUX (urypax, MpencTaBICHHYIO Ha
yepTexax U pUCyHKax;

e TMPUMEHATH TOJNyYEHHbIC 3HAHUS HAa TPaKTUKE: CpaBHUBATh U
aHAJIM3UPOBATH pPEAJbHBIE CUTYallMd, PUMEHATh M3yYEHHBIE TOHSATHS B
mpolecce IMOMCKa  pelIeHHs MaTeMaTH4ecKu  cHOopMyIMpOBaHHOU
npo0JIeMbl, MOJIEIUPOBATh PEAIbHBIE CUTYAllMM Ha S3bIKE TE€OMETPUH,
UCCIIEI0BAaTh MOCTPOEHHBIE MOJIENIN C MCHOJb30BAHUEM I€OMETPHUUYECKUX
HNOHATUA M TEOpeM, ammapara aiareOpbl, pelarb MPaKTHUYECKUE 3aJauH,
CBSI3aHHBIE C HAXOXKJIECHUEM T€OMETPUUYECKUX BEINYMH;

e HUMETh NpPEICTaBIEHUS 00 OCHOBHBIX JTamax pa3BUTUS T'€OMETPUU Kak
COCTaBHOM YacTu (pyHJIaMEHTa pa3BUTUS TEXHOJIOTUM.

K konity 11 kiaacca oOydaronuics Hay4YuTCs:



CBOOOJHO OMNEPUPOBATH MOHSATUSMH, CBSI3aHHBIMU C IHJIMHIPUYECKOH,
KOHMYECKOH U Cc(EepUyYecKOd TOBEPXHOCTAMH, OOBSACHATH CIOCOObI
MOJIyYEHHS;

OIEepPUPOBATH MOHATUSMHU, CBI3AHHBIMU C T€JIAMU BPAILCHUS: LIUITUHIPOM,
KOHYCOM, c(hepoll u mapom;

pacrmo3HaBaTh Tejia BpaimieHus (IWIMHAP, KOHYC, chepa u map)
OOBSICHATH CIIOCOOBI MOJTYyYEHUS TEJ BPAIllCHNUS,

KJIAaCCU(ULIMPOBATH B3AMMHOE PACIOJIOKEHUE Chepbl U MIOCKOCTH;
BBIYHCIIATh BEIIMYMHBI DJIEMEHTOB MHOTOI'PAHHHKOB W TEJ BpAICHUS,
00BEMBI M TUIOIIATN TMOBEPXHOCTEH MHOTOTPAHHUKOB W TEJ BpalllCHHUS,
Tr€OMETPUIECKUX TEJl C MPUMEHEHHEM (HOpMYT;

CBOOOJHO ONMEPUPOBATH MOHSATHUSIMH, CBI3aHHBIMU C KOMOWHAIMSIMHU TEIN
BpallleHUs] ¥ MHOTOTPaHHUKOB: MHOTOIPAHHMK, BIMCAaHHBIA B cdepy U
OINMCaHHBIA OKOJIO cepsl, chepa, BOUCAHHAS B MHOTOIPAHHUK WM TEJO
BpalllCHMUS;

BBIUUCIISITH COOTHOIICHHSI MEXTy TIOIMIAASIMU MTOBEPXHOCTEH U 00bEMaMu
IMOTOOHBIX TEI;

n300paXkaTh M3ydaeMble (QUTYPHI, BBINOJHITH (BBIHOCHBIC) TUIOCKUE
YEpTEXU W3 PUCYHKOB MPOCTBIX OOBEMHBIX (PUTYp: BUI CBEpPXY, COOKY,
CHU3Y, CTPOUTH CEUCHUSI TEJl BPAILICHHUS;

U3BIIEKaTh, WHTEPIPETUPOBATh U MpeoOpa3oBbIBaTh HHPOPMALMIO O
MPOCTPAHCTBEHHBIX T'E€OMETPUUYECKUX (Urypax, MpenCTaBICHHYIO Ha
yepTexax U PUCYHKaX;

CBOOOHO OMEPUPOBATH MOHITUEM BEKTOP B IPOCTPAHCTBE;

BBITIONTHSATH OTNIEPAIUU HAJl BEKTOPAMU;

3aJ1aBaTh MJIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CHCTEME KOOPANHAT;
pelraTh TeOMETPUIECKUE 3a7]a49H Ha BEIYUCICHUE YTTIOB MEXKITY MMPSIMBIMH U
MJIOCKOCTSIMH, BBIYUCIICHUE PACCTOSHUN OT TOYKH JI0 TUIOCKOCTH, B TIEJIOM,
Ha IPUMEHEHUE BEKTOPHO-KOOPIMHATHOTO METO/1a NP PEILICHUU;
CBOOOMHO OMEpUPOBaTh TIOHATHSIMH, CBS3aHHBIMH C JIBIDKEHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JBUKEHU;

BBITIONTHATHh HW300paXCHHWS MHOTOTPAaHHUKOB W TeJI BpAIICHHS TIPH
MapaajieIbHOM  TEPEHOCE, LEHTPATbHOM CHMMETPHUM, 3€PKATBbHOU
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSMOM, TpeoOpa3zoBaHusl MOJ00uS;
CTPOUTH CEYEHUS MHOTOTPAHHUKOB M TEJ BPAIICHUS: CCUCHUS IFIMHIPA
(mapaymiensHO M MEePHEHIUKYISIPHO OCH), CEYeHHS KOHYyca (TapaiyiesibHbIe
OCHOBAHHUIO U MIPOXOASAIINE Yepe3 BEPIINHY), CEUCHHUS 111apa;
UCIOJIb30BaTh METO/Abl MOCTPOCHUSI CEYEHUH: METOJ| CJEI0B, METOJ
BHYTPEHHET O IPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYIIEH TIOCKOCTH;



JIOKa3bIBaTh TEOMETPUUECKUE YTBEPKICHUS,

MPUMEHSATh TeoOMEeTpUuecKre (aKThl ISl PEIICHUS] CTEPEOMETPHUUECKUX
3a/1a4, OPEANOJaraloluX HECKOJbKO IIArOB pEHICHUs, €CIU YCIIOBHS
MPUMEHEHUS 3aJlaHbl B SIBHOM U HESIBHOM (opMe;

pemare 3aJadyd Ha JOKa3aTelbCTBO MAaTEMAaTHYECKUX OTHOILIECHHU U
HAXO0XJIECHUE T€OMETPUYECKUX BEIIMYUH;

MIPUMEHATh MPOrPaMMHBIE CPEICTBA U AJIEKTPOHHO-KOMMYHHUKAILIMOHHBIE
CUCTEMBI ITPU PELICHUN CTEPEOMETPUUECKUX 3a]1a4;

MIPUMEHSATH MOJIyYCHHBIE 3HAHUS HA IPAKTUKE: CPABHUBATH, AHATTU3UPOBAThH
W OLICHUBATh pPEaJIbHbIE CUTYallMU, MNPUMEHATh HU3YYCHHBIC TOHATHS,
TEOPEMBI, CBOWCTBA B IIPOLECCE IIOMCKA pELIEHHs MaTeMAaTHU4YECKU
c(opMyTUPOBAHHONW TPOOJIEMBI, MOJEIUPOBATh peajbHbIE CUTyallud Ha
A3bIKE T€OMETPUU, UCCIIEA0BATh IIOCTPOECHHBIE MOJIEIIN C UCITOIb30BAHUEM
TEeOMETPUYECKUX TOHATUH U TEOopeM, ammapara aireOppl, peliaTh
[PAKTUYECKUE 3aJa4yd, CBS3AHHBIE C HAXOXJICHUEM TIE€OMETPUYECKUX
BEJINYMH;

UMETh MPEACTABICHUSI 00 OCHOBHBIX JTamax pa3BUTUS T€OMETPUU Kak
COCTaBHOM 4acTH (yHIaMEHTA Pa3BUTHSI TEXHOJIOTHIA.



TEMATHUYECKOE INTAHUPOBAHHUE

3HAaHUH

10 KIIACC
KounuecrBo yacos JIEKTPOHHBIE
Ne HanmeHnoBaHue pa3aesioB U TeM (uudposbie)
Kontposasbnbie | IlpakTnueckue
n/n NporpaMmsl Bcero oOpa3oBare/ibHbIE
padoThI padoThI
pecypcbl
https://www.yaklass.ru/

1 BBenenue B cTepeoMeTpuio 23 1 https://resh.edu.ru/

https://m.edso00.ru/9a0a9e56
B3anMHOe pacrionokeHue npsaMbIX B hittps://www.yaklass. ru/

2 6 1 https://resh.edu.ru/
NpOCTpatcIBe https://m.edsoo.ru/9a0a9e56
ITapannenbHOCTh NPSIMBIX U IIJIOCKOCTEHN B https:/Fwww. yaklass. ru/

3 8 https://resh.edu.ru/
fpoctpatcTse https://m.edsoo.ru/9a0a9e56
[leprieHIUKYISIPHOCT MIPSAMBIX U hitps:/www.yaklass

4 . 25 https://resh.edu.ru/
TIIOCKOCTEH B TIPOCTPANCTBE https://m.edsoo.ru/9a0a9e56

https://www.yaklass.ru/

5 VYTIIBI ¥ paccTOSHUS 16 1 https://resh.edu.ru/
https://m.edso00.ru/9a0a9e56
https://www.yaklass.ru/

6 MHororpaHHHKH 7 1 https://resh.edu.ru/
https://m.edsoo.ru/9a0a9e56
https://www.yaklass.ru/

7 BekTopsl B IpocTpaHCTBE 12 https://resh.edu.ru/
https://m.edsoo.ru/9a0a9e56

3 [ToBTOpEHME, 00OOICHUE ¥ CHCTEMAaTH3AIIHS 5 )



https://www.yaklass.ru/
https://resh.edu.ru/
https://m.edsoo.ru/9a0a9e56
https://www.yaklass.ru/
https://resh.edu.ru/
https://m.edsoo.ru/9a0a9e56
https://www.yaklass.ru/
https://resh.edu.ru/
https://m.edsoo.ru/9a0a9e56
https://www.yaklass.ru/
https://resh.edu.ru/
https://m.edsoo.ru/9a0a9e56
https://www.yaklass.ru/
https://resh.edu.ru/
https://m.edsoo.ru/9a0a9e56
https://www.yaklass.ru/
https://resh.edu.ru/
https://m.edsoo.ru/9a0a9e56
https://www.yaklass.ru/
https://resh.edu.ru/
https://m.edsoo.ru/9a0a9e56
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11 KUIACC

KoanuecrBo yacos DJIEKTPOHHBIE
No 1/ HauMeHOBaHMe pa3iesioB U TeEM Konrpoanusre | Tpakrmieckue (uudposbie)
NMporpaMmmabl Bceero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
https://www.yaklass.ru/

1 Ananutnyeckas reomMeTpus 15 1 https://resh.edu.ru/

https://m.edsoo0.ru/9a0a9e56
[ToBTOpeHue, 0600IeHHE U https:/Fwww. yaklass. ru/
2 ’ . 15 1 https://resh.edu.ru/
CHCTEMaTH3AIMA SHAHHH https://m.edsoo.ru/9a0a9e56
https://www.yaklass.ru/

3 O6bEM MHOTOI'paHHUKA 17 1 https://resh.edu.ru/
https://m.edsoo.ru/9a0a9e56
https://www.yaklass.ru/

4 Tena Bpamenus 24 1 https://resh.edu.ru/
https://m.edsoo.ru/9a0a9e56

[Tnomanm NoBepXHOCTH U 00BEMBI hitps:/www. yaklass. (w
5 9 1 https://resh.edu.ru/
KPYHIBIX e https://m.edsoo0.ru/9a0a9e56
https://www.yaklass.ru/

6 JIBYOKCHUS 5 1 https://resh.edu.ru/
https://m.edsoo.ru/9a0a9e56

7 [ToBTOpEHUE, 0606LueH1/vIe u 17 5

CUcreMaTusanus 3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 102 8 0
ITPO'PAMME
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HHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosnuecrBo yacos JIEKTPOHHBIE
Ne nupposbIe
w/n Tema ypoxa Beero Konrpoasnbie | IlpakTuyeckue 06 pAzOBATENBHBIC
padoThbl padoThI pecypent
OcHOBHbIE ITpaBUJIa N300paXKEeHUs Ha
1 PUCYHKE MJIOCKOCTH, NTapalieIbHbIX 1 https://resh.edu.ru/
NPSIMBIX (OTPE3KOB), CEPEANHBI OTPE3Ka
[TonATHA cTepeoMeTpuu: TOUKA, NpsMasi,
IJIOCKOCTh, TPOCTPaHCTBO. OCHOBHBIE
2 IpaBuiia U300pakeHUsI Ha PUCYHKE 1 0 https://m.edsoo.ru/9a0a9e56
IJIOCKOCTH, apaJuIeIbHbIX MPSIMbIX
(OTpe3KOB), CepeIUHBI OTPE3Ka
[TonaTuA: nepecekaromuecs MIOCKOCTH,
3 repecekaromnyecs npsiMasi i iI0CKOCTh; 1 https://www.yaklass.ru/
MOJIyTIPOCTPAHCTBO
[TonaTus: nmepecekaromyecs MIOCKOCTH,
4 nepeceKaromuecs npsiMasi u ImI0CKOCTb; 1 https://www.yaklass.ru/
MOJTYTIPOCTPAHCTBO
MHororpanHUKH, H300pakxeHHe
5 MPOCTEHIIIUX MPOCTPAHCTBEHHBIX (QUTYP, 1 https://m.edsoo.ru/9a0a9e56
HECYIIECTBYIOIIUX 00bEKTOB
MHororpaHHUKH, H300paxKeHue
6 MPOCTENUIINX MPOCTPAHCTBEHHBIX (PUTyp, 1 https://resh.edu.ru/

HECYIIECTBYIOIUX 00bEKTOB
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AKCHOMBI CTEPEOMETPUH U IIEPBBIE
CJIEICTBUS U3 HUX

https://www.yaklass.ru/

AKCHOMBI CTEPEOMETPUH U TIEPBBIE
CJIEJICTBUS U3 HUX

https://resh.edu.ru/

AKCHOMBI CTEpEOMETPUHU U TIEPBBIE
cnenctBus U3 HUX. CiocoObl 3a1aHus
MPSIMBIX U MIJIOCKOCTEN B MMPOCTPAHCTBE.
O0603HaueHus NPSAMBIX U IJIOCKOCTEN

https://www.yaklass.ru/

10

N300pakeHne ceueHuid mupaMuIbl, KyOa u
MPU3MBI, KOTOPBIE TPOXOMST Yepe3 UX
pEopa. M300pakeHue repecedeHus
MOJTYYCHHBIX MJIOCKOCTEH. PackpainBanue
MOCTPOCHHBIX CEYCHUIN PA3HBIMHU IIBETAMHU

https://m.edsoo.ru/9a0a9e56

11

N300paxeHne cedeHni mupaMu/isl, Kyoa u
MPU3MBI, KOTOPBIE MPOXOST YEPE3 UX
pEbpa. M300pakeHne mepecedeHust
MIOJIYYEHHBIX IUIOCKOCTEN. PackpammBanue
IIOCTPOEHHBIX CEUEHUI Pa3HBbIMU LIBETAMU

https://resh.edu.ru/

12

H300paxeHne cedeHn MUpaMu/Ibl, Kyoa u
MPU3MBI, KOTOPBIE TPOXOIST Yepe3 UX
pEbpa. M300pakeHue nepecedeHus
MOJTYYEHHBIX MJI0CKOCTEl. PackpaimuBanue
MOCTPOCHHBIX CEYCHUH PAa3HBIMU IIBETAMHU

https://www.yaklass.ru/

13

N300paxeHne cedeHni nupaMu/sl, Kyoa u
IPU3MBI, KOTOPBIE IPOXOST YEPE3 UX
pEbpa. M300pakeHne nepecedeHust
IIOJIYYEHHBIX IUIOCKOCTEN. PackpammBanue
MIOCTPOEHHBIX CEUEHUHN Pa3HBIMU IIBETAMU

https://www.yaklass.ru/

14

MeTton cienoB sl HOCTPOSHUS CeUeHU I

https://resh.edu.ru/
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15

Mertop cnenoB A1 MOCTPOEHUS CEUEHU M.
CaolicTBa nepeceueHuil NpsiMbIX U
IJIOCKOCTEN

https://resh.edu.ru/

16

MeToz crnenoB AJis HOCTPOCHUS CEUEHUH.
CBolicTBa nepecedeHu il NpsIMbIX U
IIJIOCKOCTEN

https://m.edso00.ru/9a0a9e56

17

[Toctpoenue ceuenuii B mupamuje, Kyoe mo
TpéM ToukaM Ha péopax. Co3nanue
BBIHOCHBIX YEpTEXKEHN U 3aIIUCh 1IaroB
IIOCTPOECHUS

https://m.edsoo.ru/9a0a9e56

18

[Toctpoenue ceuenuii B nupamujie, Kyoe mno
TpéM TOuKaM Ha p&bpax. Co3znanue
BBIHOCHBIX YEpPTEXEH U 3alKCh IIaroB
MOCTPOEHUS

https://www.yaklass.ru/

19

[TocTpoenue ceuennii B mupamuie, Kyoe mo
TpéM TOoukam Ha p&bpax. Cozmanue
BBIHOCHBIX YEPTEKEH U 3aMUCh 1IaroB
MOCTPOEHUS

https://www.yaklass.ru/

20

[TocTpoeHue ceuennii B mupamuie, Kyoe 1mo
TpéM TOoukam Ha p&opax. Co3znanue
BBIHOCHBIX YEPTEXKEHN U 3aIMCh IaroB
MIOCTPOEHUS

https://resh.edu.ru/

21

[ToBTOpenue mmanumerpuun: Teopema o
[IPONOPLIMOHANBHBIX O0Tpe3kax. [lonobue
TPEYroJIbHUKOB

https://resh.edu.ru/

22

[ToBTOpenue mnanumerpun: Teopema
Menenas. PacueTsl B cCUEHUAX HA
BBIHOCHBIX yepTexax. Mctopus pa3Butus
TUIAHUMETPUU U CTEPEOMETPUU

https://www.yaklass.ru/
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23

KonTponpHas pabora "AKcroMbl
crepeomerpun. Ceuenus"

24

B3anMHoOe pacrionokeHne NpsiMbIX B
npocTpaHcTBe. CKpeMBarONIECs IPSIMBIE.
IIpr3HaKu CKpemMBAOIIUXCS IPSIMBIX.
Hapannem)HHe MNpsAMBIC B TPOCTPAHCTBE

https://resh.edu.ru/

25

Teopema o CylIeCTBOBaHUH U
€IMHCTBEHHOCTH IIPSMOM IapalIeIbHON
JTAHHOM NPsAMOU, IPOXOAAILEH YEPE3 TOUKY
MPOCTPAHCTBA U HE JIEKAILEH HA TaHHOU
npsamoii. Jlemma o nepecedenun
MapaJUIeIbHBIX MPSIMBIX IIIOCKOCTBIO

https://m.edsoo.ru/9a0a9e56

26

[TapannensHOCTh Tpex NpsiIMBIX. TeopemMa o
TpEX NMapauieNbHbIX IpAMbIX. TeopemMa o
CKpEUIMBAIOIINXCS TIPSIMBIX

https://www.yaklass.ru/

27

[TapannensHoe npoekTrpoBanue. OCHOBHBIC
CBOMCTBA NapaJIJICIIbHOTO IPOSKTHPOBAHUS.
N300pakenne pa3HbIX GUTyp B
HapajieabHON NIPOEKIUH

https://resh.edu.ru/

28

[lenTpanbHas Mpoekus. Yromn ¢
COHAIIPABJIIEHHBIMU CTOPOHAMU. YTOII
MEXAY NPSAMBIMU

https://m.edso0.ru/9a0a9e56

29

3aja4n Ha J10KA3aTeNILCTBO U HCCIIEI0BAHHE,
CBSI3aHHBIC C PACIIOJIOKEHHUEM MPSIMBIX B
IPOCTPAHCTBE

https://resh.edu.ru/

30

[ToHsTHS: TapaIeNbHOCTh IPSIMON U
IJIOCKOCTHU B npocTpaHcTe. [Ipu3znax
MapajuIeIbHOCTH IPSMOM U IIIIOCKOCTH.

https://resh.edu.ru/
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CpolicTBa MapauIeabHOCTH IPSIMON U
IUIOCKOCTH

31

['eomerpuyeckue 3a1aun Ha BEIYUCICHUE U
JI0Ka3aTeNIbCTBO, CBSI3aHHBIE C
MapaJIeTbHOCTBIO MPSIMBIX U TUIOCKOCTEH B
MIPOCTPAHCTBE

https://m.edso00.ru/9a0a9e56

32

ITocTpoeHue cedeHus, NPOXOAAIIETO Yepe3
JAHHYIO IIPSIMYIO Ha YEPTEXKE U
MapajuIeabHOr 0 Ipyrou npsmou. Pacuér
OTHOUIECHUN

https://resh.edu.ru/

33

[TapannenpHas MPOEKIUs, MPUMEHEHHE JIJIS
MOCTPOEHUS CEYCHHH Ky0a 1
napasuienenunena. Coiicrea
napajiesenunea u Npu3Mbl

https://www.yaklass.ru/

34

[TapannensHble m1ockocTu. [Ipu3Haku
HapajieIbHOCTH JBYX MJIOCKOCTEN

https://www.yaklass.ru/

35

Teopema 0 mapajieIbBHOCTH U
€IMHCTBEHHOCTH TLJIOCKOCTH, TPOXOSIICH
yepe3 TOUKY, He IPUHAJJIeKAIIYI0 JaHHON
IUIOCKOCTHU U CJIEJCTBUS U3 Heé

https://resh.edu.ru/

36

CBoiicTBa napajuieNbHbIX IIJI0CKOCTEH: 0
[apauIeIbHOCTHU NPSAMBIX II€pecedeHus IpU
[ePECEUEHNH ABYX MapajuleIbHbIX
IIJIOCKOCTEN TPEThEeN

https://resh.edu.ru/

37

CaoiicTBa mapaienbHbIX MI0CKOCTEH: 00
OTpe3Kax MapalulesIbHbIX MPAMBIX,
3aKII0YEHHBIX MEX1Y NapajuieIbHbIMU
IJIOCKOCTSIMH; O IIEPECEYEHUH MIPSIMOM C
JIBYMsI apaJuIeIbHBIMU TIOCKOCTSMHU

https://m.edsoo.ru/9a0a9e56
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[ToBTOpenue: Teopema Iludaropa Ha

38 https://m.edso0.ru/9a0a9e56
IJIOCKOCTH
I[ToBTOpEHUE: TPUTOHOMETPU S

39 P P P https://resh.edu.ru/
MPSIMOYT OJILHOTO TPEYT OJIbHUKA
CsoiicTBa Ky0a U IpAMOYIOJIBHOIO

40 M p M https://www.yaklass.ru/
napajuiesenunena
Brruncnenne 1MH OTPE3KOB B KyOe 1

41 A P 4 https:/resh.edu.ru/
MPSIMOYTOJILHOM TapajieNienurnene
IlepnieH IMKYIJISIPHOCTD IPSIMON U INIOCKOCTH.

42 IIpu3HaK neprneHIuKyJJISpHOCTH NPSMON U https://www.yaklass.ru/
IUIOCKOCTH
[leprieH TUKYISAPHOCTH IPSMOM U IJIOCKOCTH.

43 [Ipu3Hak neprneHuKyJJIIpHOCTU NPSIMOM 1 https://resh.edu.ru/
IJIOCKOCTH
Teopema o CylIeCTBOBaHUH U
€IMHCTBEHHOCTH IIPSIMOM, TTPOXOAAIIICH

44 A p POXOAL https://m.edso00.ru/9a0a9e56
4yepe3 TOYKY MPOCTPAHCTBA U
MIEPIICHAUKYJIIPHOHN K TIJIOCKOCTH
[I1ocKkOCTH M HEPHEHINKYIIPHBIE UM

45 PHCHARKY A https://resh.edu.ru/
MpsIMble B MHOTOT' PaHHUKAaX
IInockOCTH M HEPHEHINKYIIPHBIE UM

46 PHCHAMKY AP https://www.yaklass.ru/
MpsiMbI€ B MHOTOTpaHHUKaX
[lepriengukyisp U HakiIoHHAA. [locTpoenue

47 PHCHMIY AP p https://www.yaklass.ru/
MEePHEHIUKYJISIpa U3 TOYKHU Ha MPSAMYIO
Ilepnenguxynap u HakinorHas. [TocTpoenue

48 PHCHAMKYIAP p https://resh.edu.ru/
MEePIICHANKYJIAPA U3 TOYKU Ha TPSIMYIO
Teopema o TpEX nepneHaguKyIIpax (mpamas

49 p p PHCHIHKYIAPaX (11p https://m.edsoo.ru/9a0a9e56

1 oOpaTHas)
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Teopema o Tpéx nepneHauKyIsIpax (mpsamas

50 https://m.edsoo.ru/9a0a9e56
1 oOpaTHas)

51 VYron Mexny CKpeluBaoIUMUCS MPIMbIMU https://www.yaklass.ru/

59 [Touck nepneHANKYISIPHBIX MPSIMBIX C ) https:/fwww.yaklass.iu/
MIOMOMIBIO NMEPHEHAUKYIISPHBIX MIJIOCKOCTEN

53 OpToroHajibHOE MPOCKTUPOBAHKUE https://resh.edu.ru/
IToctpoenue ceuenuit Kkyoda, mpU3MBbl,

54 MPaBWJIBHOW MU PAMUBI C ITOMOILBIO https://resh.edu.ru/
OpPTOTrOHAJIBbHOM IIPOEKLIUH
[TocTpoeHue ceueHmit Kyda, IPU3MBI,

55 MPaBWJIbHOW MU PAMUIBI C TTOMOIIBIO https://resh.edu.ru/
OpPTOTrOHAJIBHOM MPOEKLUU
CuMMeTpusi B IPOCTPAHCTBE OTHOCUTENIHHO

56 mockoctu. [ImockocTu cummeTpuii B https://www.yaklass.ru/
MHOT'OIpaHHUKAX

57 [Ipu3Hak neprnesauKyJISpHOCTH NPSIMOM U https:/Jresh.edu.ru/
IJIOCKOCTH KaK CIIEACTBHE CUMMETPUH

58 HpaBI/IJ'II)HIiIe MHOrOrpaHHUKU. Pacuér https://www.yaklass.ru/
pacCcTOSTHUHM OT TOUKH /10 MJIOCKOCTH

59 HpaBHHEHBVIe MHOrOr paiii. Pacter https://m.edsoo.ru/9a0a9e56
pPaccTOSIHUM OT TOYKH J10 IIJIOCKOCTH
CriocoOb! OMyCTUTDH MEPIEHIUKYIISPDIL:

60 CUMMETpPHUS, CIBUT TOUKH 10 HapajeabHON https://www.yaklass.ru/
IpsIMOI

61 CaBur no HenapasieIbHON NpsIMOH, https:/fwww.yaklass.ru/

W3MEHEHHE PACCTOSIHUI



https://m.edsoo.ru/9a0a9e56
https://www.yaklass.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://m.edsoo.ru/9a0a9e56
https://www.yaklass.ru/
https://www.yaklass.ru/

62

Kontponphas pabora "B3aumHoe
PACIIONIOKEHHE TIPSIMBIX M IIOCKOCTEH B
npoctpaHcTee”

63

IToBTOpEHNE: Yyroa Mexay NpsMbIMU Ha
MJIOCKOCTH, TPUTOHOMETPHSI B
IIPOM3BOJIBHOM TPEYTOJIbHUKE, TEOpEMa
KOCHUHYCOB

https://m.edso0.ru/9a0a9e56

64

IToBTOpEHUE: Yyroa Mmexny
CKPELIMBAIOIIUMHUCS IIPIMBIMH B
IIPOCTPAHCTBE

https://m.edsoo.ru/9a0a9e56

65

FGOMeTpI/I‘IeCKI/Ie MCTO/IbI BBIYUCIICHUS YTJIa
MCXKAY IIPAMBIMH B MHOT'OI'PaHHHUKaxX

https://www.yaklass.ru/

66

JByrpanssiii yroy. CBONCTBO JMHEHHBIX
YIJI0B JBYTPAHHOIO yTrja

https://www.yaklass.ru/

67

[lepnenauxynsipubie miockoctu. CBolcTBa
B3aMMHO IEPIIEHIUKYISPHBIX IUNIOCKOCTEN

https://resh.edu.ru/

68

IIpu3Hak neprneHIuKyJIIpHOCTH
IJIOCKOCTEW; TeopeMa O IPsIMOU
MIEPECEUCHHUs IBYX IUIOCKOCTEN
MEPIICHAUKYJIIPHBIX TPEThEH IIIIOCKOCTH

https://resh.edu.ru/

69

[TpssMOyTONBHBIN Mapaienenumnen; Kyo;
M3MEpEHHUs, CBOMCTBA MPSMOYTOJIBHOTO
napajuieNenumnena

https://resh.edu.ru/

70

Teopema o quaroHam npsiMOyroJbHOIro
napajuiesIenuIeaa u cleCTBUE U3 Heé

https://www.yaklass.ru/

71

CrepeomeTpudecKkne U MPUKIaIHbIC 3a/1a4H,
CBSI3aHHBIE CO B3aUMHBIM PACIOJIOKEHUEM
MPSIMBIX U TIOCKOCTH

https://resh.edu.ru/
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72

[ToBTOpEHHUE: CKpelIMBarOIIKecs IpsIMbIE,
napaJiesbHble JIOCKOCTU B CTaHAAPTHBIX
MHOT'OTpaHHUKAaX

https://www.yaklass.ru/

73

[Tapa mapasuieabHBIX MJIOCKOCTEN Ha
CKPENIMBAIOIINXCS TPSIMBIX, PACCTOSTHUE
MEXIYy CKPEIIUBAOIIMMUCS TIPIMBIMHU B
MIPOCTHIX CUTYAIUSIX

https://www.yaklass.ru/

74

PaccrosHme ot TOUKH J0 IIJIOCKOCTH,
pacCcTodHUC OT HpﬂMOfI J0 IIITOCKOCTH

https://resh.edu.ru/

75

Brruncnenue paccTosiHUN MEXITy
CKpEUIMBAIOIIUMHUCS MPIMBIMU C TOMOILBIO
MEPIEHIUKYJIAPHOM TI0CKOCTH

https://m.edsoo.ru/9a0a9e56

76

TpéXrpaHHbIi yroJ, HepaBeHCTBA IS
TpexrpaHHbIX yrioB. Teopema Ilugaropa,
TEOpEMbl KOCUHYCOB ¥ CHHYCOB JJIs
TPEXTPAHHOIO yIJjia

https://resh.edu.ru/

77

DeMeHTHI chepruaecKoil TEOMETPHH:
reojie3nuecKre JUHUM Ha 3eMIie

https://resh.edu.ru/

78

KonTtponpHas pabora "VYrisl u paccTossHUS"

79

Cucrematuzanus 3HaHuil "MHOrorpaHHUK 1
€ro dJIeMeHTHI"

https://resh.edu.ru/

80

IInpamuna. Buas nupamun. [IpaBunbHas
nupamuaa

https://www.yaklass.ru/

81

[Tpuzma. IIpsimast 1 HaKJIOHHAS IPU3MBI.
[IpaBunbHasg npuzma

https://resh.edu.ru/

82

IIpsamoii mapaienenunen, IpsIMOYyroJIbHbINA
napajuiesenunen, Kyo

https://www.yaklass.ru/
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Beinykisie MHOrorpanHuku. Teopema

83 . 1 https://resh.edu.ru/
Diinepa
Brimykiieie MEOTOrpanHukd. Teopema

84 Oiinepa. [IpaBunbHBIE U OTYIPABUIbHbIE 1 https://resh.edu.ru/
MHOTOTPaHHUKH

85 KontponpeHas pabora "MHororpaHHuku" 1

86 [ToHsiTHE BEKTOPA HA TMJIOCKOCTH U B 1 httos:/Awww.yaklass.ru/
MPOCTPAHCTBE

87 CymMa BEeKTOpOB 1 https://m.edsoo.ru/9a0a9e56

88 PazHoCTh BEKTOpOB 1 https://resh.edu.ru/

89 [TpaBwto mapanenenumnena 1 https://www.yaklass.ru/

90 YMHOXEHHE BEKTOpa Ha YUCIIO 1 https://m.edsoo.ru/9a0a9e56

01 Paznoxxenue BekTopa 1mo 6a3nc3v/ TpEX 1 httos://resh.edu.ru/
BEKTOPOB, HE JISKAIIUX B OJHOHN IIOCKOCTH

92 CkansipHO€ Mpou3BeACHUE 1 https://www.yaklass.ru/

93 Brrancnenue yria Mexay BEKTOPaMH B 1 httos://resh.edu.ru/
MPOCTPAHCTBE

94 IIpocreiimmue 3a1a4u ¢ BEKTOPAMHU 1 https://resh.edu.ru/

95 [Ipocreiimme 3a1auu ¢ BEKTOPaMH 1 https://www.yaklass.ru/

96 [Tpocreiimme 3aga4u ¢ BEKTOpaMU 1 https://www.yaklass.ru/

97 [Ipocreiimme 3a1a4u ¢ BEKTOPaMH 1 https://www.yaklass.ru/

98 O06o0mIeHre 1 cucTeMaTH3aIMsI 3HAHUN 1 https://resh.edu.ru/

99 O0001IeHNE U CUCTEMATH3aUA 3HAHUI 1 https://resh.edu.ru/

100 Htoroas KOHTpoJbHAs paboTa 1

101 Hrorosast KOHTpOJIbHAS paboTa 1

102 O06o0mIeHne U cucTeMaTH3alus 3HaHUHA 1 https://resh.edu.ru/
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OBUIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102




11 KUIACC

KoanuyecTBO 4acoB DJIeKTPOHHbIE
uugposbie
Nen/m | Tema ypoka Kontpoiasnbie | IlpakTnueckue
Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl

IToBTOpenue Temul "KoopauHaTel BEKTOpa

1 P P " P 1 https://www.yaklass.ru/
Ha IJIOCKOCTU U B IPOCTPAHCTBE
[ToBTOopenue TeMbl "CranasipHOE

2 P " P 1 https.//www.yaklass.ru/
MIPOU3BEICHIE BEKTOPOB
[ToBTOpenue Tembl "Brianciaenne yria

3 P y" 1 https://www.yaklass.ru/
MEXy BEKTOpaMH B MMPOCTPAHCTBE
IToBTOpeHNE TeMEI Y paBHEHHUE IPSMOI,

4 P _ P ) P 1 https://www.yaklass.ru/
MIPOXOJISAIIEH Yepe3 ABE TOUKH
VpaBHEHHE IIJIOCKOCTH, HOpMaJlb,

5 P P 1 https://resh.edu.ru/
YpaBHEHHE MIOCKOCTH B OTPE3Kax
VpaBHEHHE IIJIOCKOCTH, HOpMaJlb,

6 P P 1 https://m.edsoo.ru/9a0a9e56
ypaBHEHHE IJIOCKOCTH B OTPE3KaAX

7 BektopHoe npousBeneHmne 1
JInHelHbIe HEPaBEHCTBA, TMHEHHOE

8 P 1 https://m.edsoo.ru/9a0a9e56
MPOrpaMMHPOBAHUE
JInHeliHble HEPABEHCTBA, IMHEHMHOE

9 P 1 https://resh.edu.ru/
MporpaMMHpPOBaHKE
AHanmuTHYeCcKEe METOABI pacuéra yria

10 P A 1 https://resh.edu.ru/
MEXTy IPSMBIMH B MHOTOT PAHHHKAX
AHanuTHYECKHE METOABI pacuéra yria

11 P Y 1 https://resh.edu.ru/
MEXY TIIOCKOCTSIMH B MHOT OT'PaHHHKAX



https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://m.edsoo.ru/9a0a9e56
https://m.edsoo.ru/9a0a9e56
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

dopmyiia pacCTOSIHUSA OT TOYKH 10

12 https://www.yaklass.ru/
IJIOCKOCTH B KOOpAMHATAX
Haxoxmenue paccTossHUIT OT TOYKH 10

13 a p a https://resh.edu.ru/
MJIOCKOCTHU B KyOe
Haxoxnenune paccTosHuil OT TOYKH 10

14 p . https://m.edso0.ru/9a0a9e56
TUIOCKOCTH B TIPABUIIBHOUN MHpaMUIE

15 KonTtponbsHas padora "AHanmuTrueckas
reomeTpus"
CeueHust MHOTOTPAaHHUKOB: CTaHapTHEBIE

16 p p https://m.edso0.ru/9a0a9e56
MHOTOT'PaHHUKH

17 CeueHust MHOTOTPAaHHUKOB: METOJI CJIE/IOB https://resh.edu.ru/
CedeHust MHOTOTPaHHUKOB: CTaHJAPTHBIC

18 IJIOCKOCTH, IEPECEUCHUSI TPSAMBIX U https://resh.edu.ru/
IUIOCKOCTEN
[MapaiienbpHbIe IPSAMBIE U IIIIOCKOCTH:

19 P p https://resh.edu.ru/
napajieIbHbIC CCUCHUS
[TapanensHble OIPAMBIE U IIJIIOCKOCTH:

20 P& P’ https://www.yaklass.ru/
pacuér OTHOIICHUM
ITapaienbpHbIe IPAMBIE U INIOCKOCTH: YT JIbI

21 P p T https://resh.edu.ru/
MEXY CKPEIIMBAIOIIMHECS MPSIMBIMH
[TepnieHAUKYIISIpHBIE TIPSIMBIE U TIJIOCKOCTH
CTaHJAapTHBIE HapbI IEPIICH UK YIITPHBIX

22 Hap . P PHCHIIIYIAD https://resh.edu.ru/
TUIOCKOCTEH U TIPSIMBIX, CHMM ETPUN
MHOTOTPAaHHHUKOB
IlepueH UK YIApHBIE IPSIMBIE U IIJIOCKOCTH:

23 p yp p https://www.yaklass.ru/
TeopeMa o0 TpeX MepreHANKYIIpax
IlepreH UK YIApHBIE IIPSIMBIE U IIJIOCKOCTH

24 P YIAPHHIC TP https://resh.edu.ru/

BBIYUCIICHUA JJIMH B MHOT'OTpaHHHUKaXx
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25

[ToBTOpEHME: TIIOMAA MHOTOYTOJILHUKOB,
(hopMYIIBI JJ15 TLIOIIAICH, COO0PaKCHHS
mooous

https://www.yaklass.ru/

26

[ToBTOpEHME: TIIOMIAN MHOTOYTOJLHUKOB,
(bOopMYITBI 151 TLIOMIAICH, COO0pakKeHHSI
nmogoous

https://www.yaklass.ru/

27

[ToBTOpEHUE: MIIOIIA I MHOTOYTOJIbHUKOB,
(bopMyIIBI 15 TIIOMIAIeH, COO0pakeHU s
o000t

https://www.yaklass.ru/

28

[Tno1maau ceyeHuit MHOIOIPaHHUKOB:
IUIOIIA U TIOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpakeHUs TTO100MS

https://resh.edu.ru/

29

[Tnommaau cedeHuit MHOTOIPaHHUKOB:
IUTOIIA/IA TIOBEPXHOCTEH, pa3pe3aHus Ha
9acTH, COOOpakeHUs TTO100MS

https://m.edso0.ru/9a0a9e56

30

Kontponwsnas padora "IloBTopeHue:
MHOT'OTPaHHUKH, CEYEHUs
MHOT'OI'paHHUKOB"

31

O6béM Tena. O0BeM NPAMOYTOJIBHOT O
napaiesenuena

https://resh.edu.ru/

32

3anauym 00 ynBoeHUH Ky0a, 0 KBaJapaType
Ky0a; 0 TpHCEeKIUH yriia

https://resh.edu.ru/

33

CrepeoMeTpudecKHe 3a1a4H, CBSI3aHHBIE C
00BEMOM IPSIMOYTOJIBHOTO
napasulesenunesna

https://m.edso0.ru/9a0a9e56

34

[IpukiagHble 3aa4u, CB3aHHBIE C
BBIYHCIICHHEM 00BEMA MPSIMOYTOIBHOTO
napaJsuiesienumnena

https://resh.edu.ru/
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35 O0BEM MPAMON TPU3MBI https://www.yaklass.ru/
CrepeomMerpuyecKHe 3aJ1auu, CBI3aHHbBIC C

36 P P . . https://www.yaklass.ru/
BBIYHUCIICHHEM 00BEMOB MPSIMON TTPU3MBI
IIpuknagHeie 3aa4H, CBsI3aHHEIE C

37 P . A IE https://resh.edu.ru/
00BEMOM IIPSIMON TPU3MBI
Brruncienrne o05EMOB TEN ¢ TOMOIIBIO

38 onpenenéHHoro uarerpana. O0bEM https://resh.edu.ru/
HaKJIOHHOMW MPU3MBbI
Brruncienne o0bEMOB TEN C ITOMOIIBIO

39 ornpenenéHHoro uaTerpana. Oovém https://resh.edu.ru/
MUPaMUIbI
dopmyiia 00bEMa mupamMuasl. OTHOIIEHUE

40 pMy P https://www.yaklass.ru/
00BEMOB TTUpaMU/] C OOIIUM YIJIOM
dopmyna 00béMa nupamuasl. OTHOLIEHHE

41 pMY p https://resh.edu.ru/
00BHEMOB TUPAMH/JI C OOIIUM YTIOM
CrepeoMeTpHUeCKHE 3a1a4H, CBSI3aHHBIC C

42 p p . https://resh.edu.ru/
00BbEMaMM HaKJIOHHOM MTPU3MBI
CrepeoMeTpHUYECKHE 3a1a4H, CBI3aHHBIE C

43 p p https://www.yaklass.ru/
00BEéMaMu MUPaAMUIBI
[Ipuknaausie 3anauu o teMe "OO0bEMBI

44 Ten", cBsi3aHHBIE ¢ 00BEMOM HAKJIOHH O https://resh.edu.ru/
MIPU3MBI
ITpuxinagusie 3agadu mo TeMe "O0bEMBI

45 P " ) https://m.edso0.ru/9a0a9%e56
Ten", CBA3aHHBIE C 00bEMOM MUPAMHU/TBI
I[Ipumenenue 00LEMOB. Berancienue

46 P https://resh.edu.ru/
PacCTOSIHUS 10 TIOCKOCTH

47 KonTponpsHas pabora "O6béM

MHOTOrpaHHHKA"
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[unmHapuyeckas MOBEPXHOCTb,

48 00pa3yromye UIUHIPUYESCKOU https://resh.edu.ru/

[IOBEPXHOCTHU
g ap. [psamMoit KpyroBoi MJIHHIAD.

49 1 p- 1P pyr P https://m.edso0.ru/9a0a9e56
[Inomaas MOBEPXHOCTH LIMIIMHIpA
Konndeckas moBepXHOCTh, 00pa3yIoIIne

50 N P pasyiom https://resh.edu.ru/
KOHHYECKOH moBepxHocTH. KoHyC
Ceuenne KOHYcCa IMI0CKOCTHIO,

51 Y https://m.edsoo.ru/9a0a9e56
napajieIbHON IITOCKOCTH OCHOBAHHMS
VYceuéHunlii konyc. M300paxkenre KOHYCOB

52 . y p Y https://resh.edu.ru/
U YCEYEHHBIX KOHYCOB
ITnomans 0OKOBOI HOBEPXHOCTH U IOJIHOMN

53 tan p https://www.yaklass.ru/
MMOBEPXHOCTH KOHYyCa
ITnomans 60KOBOM HOBEPXHOCTH U ITOJIHOM

54 p https://resh.edu.ru/
MMOBEPXHOCTH KOHYyCa
CrepeoMeTpruuecKue 3a1a4u Ha

55 JIOKA3aTEIILCTBO M BEIYKCIICHHE, https://m.edso0.ru/9a0a9e56
MOCTPOCHUEM CEUEHUH MIIMH/IPA, KOHYCa
CrepeoMeTpruyecKue 3a/1a9u Ha

56 JIOKA3aTeIbCTBO M BHIYKMCIICHUE, https://resh.edu.ru/
MIOCTPOCHUEM CE€YEHHI LUIMHAPA, KOHyCa
[IpuknagHeie 3aga4u, CBI3aHHEIE C

57 p A A https://www.yaklass.ru/
AJTMHAPOM
H UKJIQAHBIC 3aJa4l, CBA3aHHBIC C

58 P https://www.yaklass.ru/
III/IJ'II/IHI[pOM

59 Cdepa u map https://resh.edu.ru/
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60

[Tepeceuenne cdepsl u mapa ¢
miockocTho. Kacanue mapa u cdepsr
IUIOCKOCTHI0. By u n3o0paxenue mapa

https://resh.edu.ru/

61

[Tepeceuenune cdepsl u mapa ¢
iockocTeio. Kacanue mapa u cdepsl
IUIOCKOCTBIO. B 1 n3o0pakeHue mapa

https://resh.edu.ru/

62

VYpauenue cepsl. [Inomans chepst u eé
qacTen

https://www.yaklass.ru/

63

CummeTtpus chepsl 1 mapa

https://resh.edu.ru/

64

CrepeoMeTpruuecKue 3a1a4u Ha
J0Ka3aTCJIbCTBO U BBIYUCIICHUEC, CBA3aHHBIC
co cepoil u mapom, MOCTPOCHUEM HX
CEYEHUU ITOCKOCTBIO

https://resh.edu.ru/

65

CrepeoMerpuuecKkue 3a1a4u Ha
JI0Ka3aTelIbCTBO 1 BBIUMCICHHE, CBSI3aHHEIC
co cepoit u mapoM, MOCTPOCHUEM M X
CEUYEHU IIIOCKOCTHIO

https://resh.edu.ru/

66

[Ipuknmansabie 3a1a4u, CBSI3aHHBIE CO
cdepoit 1 mapom

https://www.yaklass.ru/

67

[ToBTOpEeHME: OKPYKHOCTDH Ha MIOCKOCTH,
BBIUHCIICHUS B OKPY>KHOCTH, CTaHapPTHbIE
mopoous

https://resh.edu.ru/

68

Pazmmuneie KOM6I/IHaL[I/II/I TCJI BpalliCHUA U
MHOTI'OI'PaHHHUKOB

https://resh.edu.ru/

69

3angauu o Teme "Tena u mMoBEpXHOCTH
BpaleHus"

https://www.yaklass.ru/

70

3agauu o teMe "Tena 1 OBEpXHOCTH
BpanieHus"

https://www.yaklass.ru/
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71

KontponbsHas pabora "Tena u moBepxHoctu
BpaieHus"

72

O6béM mmmHapa. Teopema 00 00bEMe
npAMOro HuJInHApa

https://resh.edu.ru/

73

Beruucienne 005EMOB TeJ C TOMOIIBIO
onpenenéHHoro uaTerpana. O6bpEM KoHyca

https://m.edsoo.ru/9a0a9e56

74

[Tnomaau OOKOBOI 1 OTHOM MOBEPXHOCTH
KOHYyca

https://www.yaklass.ru/

75

CrepeoMeTpruyecKre 3a/1auu, CBI3aHHBIE C
BBIYHCIIEHHEM 00BEMOB UJIMH/IPA, KOHYCA

https://resh.edu.ru/

76

[Tpuknanneie 3amaaun o TeMe "O0bEMBI U
MJIOIIA/IM TIOBEPXHOCTEH Ten"

https://resh.edu.ru/

77

O0BEM mIapa v IIapoBOro CEKTOpa.
Teopema 00 00béme mmapa. [1nomans
chepsl. CTepeoMeTprUIeCKUe 3a1a4H,
CBSI3aHHBIC C BBIYMCICHHEM 00BEMOB TIapa,
IaPOBOT'0 CETMEHTA U IIapOBOTO CEKTOPA

https://www.yaklass.ru/

78

[Ipuknanusie 3anauu no teMe "OO0bEMBI
Ten", CBI3aHHBIE C 00BEMOM IIapa u
momaabio chepbl. COOTHOMICHUS MEXITY
IJIOMIAASIMU TTIOBEPXHOCTEH U 00BEMaMU
IMOAOOHBIX TEN

https://m.edsoo.ru/9a0a9e56

79

[TomobHBIE TE€a B TPOCTPAHCTBE.
N3menenune o0bpEMa mpu mogo0uu.
CrepeoMeTpruyecKre 3a/1auu, CBI3aHHBIE C
BBIYHCIIEHHEM 00BEMOB TEJ U TUIOMIAACH
MTOBEPXHOCTEN

https://resh.edu.ru/
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80

KonTponsHnas padora "Ilnomanu
MTOBEPXHOCTH M 00BEMBI KPYIJIBIX Te"

81

JBmxenust mpoctpancTBa. OTOOpaXKeHUS.
JBmxenus u paBeHCTBO Guryp. O6mme
CBOMCTBA ABUKEHUHN

https://resh.edu.ru/

82

Buapl nBr>KeHUI: TapauieabHbIN IEPEHOC,
LEHTpaJIbHAsi CAMMETPU S, 3€pKaIbHas
CUMMETPHUS, TOBOPOT BOKPYT MPSIMOM

https://m.edsoo.ru/9a0a9e56

83

[IpeobpazoBanus nmogodus. [psmas u
cdepa Diinepa

https://m.edso0.ru/9a0a9e56

84

FCOMeTpI/IHGCKI/Ie 3ala41 Ha MPUMCHCHUC
JBHUXCHUSA

https://resh.edu.ru/

85

KonTponbHas padora "BekTopsl B
npocTpaHcTBe"

86

O6o6mraromee nopropenue 11 morsTuit u
MeToJ10B Kypca reomerpun 10—11 kaccos,
cucremaTusanus 3HaHui: "llapannensHocTb
MPSIMBIX U MJIOCKOCTEN B MPOCTpaHCTBE"

https://www.yaklass.ru/

87

Ob6o0matomee nopropenue 11 noHsATHI 1
MeTon0B Kypca reometrpuu 10—11 knaccos,
cucTeMaTu3alus 3HaHuii: "BekTopsl B
npocTpaHcTBe"

https://www.yaklass.ru/

88

O6o61maro1ee nopropenue 11 nonaruit u
MeTO10B Kypca reomerpun 10—11 kiaccos,
cUCTeMaTU3alMs 3HaHUi: "BekTopsl B
npoctpaHcTee”

https://www.yaklass.ru/

89

Oo6o6marotee moBropenue 11 mousaTuit u
MeToJ10B Kypca reometpuu 10—11 kmnaccos,

https://www.yaklass.ru/
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cucreMartu3anus 3HaHui: "O0beM
MHOT'OrpaHHHUKA"

90

O6ob6maroiee nopropenue 11 nonaruit u
MeToJ10B Kypca reomerpun 10—11 knaccos,
cucremartuzanus 3HaHui: "O0beM
MHOTOrpaHHHKaA"

https://www.yaklass.ru/

91

Ob6o0matomee nopropenue 11 nouaTuii u
MeToa0B Kypca reomerpun 10—11 kiaccos,
cucreMatu3anus 3Hanui: "Ilnomann
IIOBEPXHOCTH U 00BEMBI KPYTJIbIX TEN"

https://m.edsoo.ru/9a0a9e56

92

O6o6maromee nopropenue 11 moHsTuii u
MeToz10B Kypca reomerpuu 10—11 kiaccos,
cucreMatu3anug 3Haguii: "llmomanu
MTOBEPXHOCTH M 00BEMBI KPYTJIbIX TE"

https://resh.edu.ru/

93

Htoroas KOHTpoJbHas paboTa

94

WroroBast KoHTposIbHAS paboTa

95

[ToBTOpeHue, 0600IICHNE U
cucreMmaTusanus 3HAaHUHU

https://resh.edu.ru/

96

Hcropus pa3BUTHS CTEPEOMETPUU KAK
HayKH U €€ poJib B pa3BUTHUH COBPEMEHHBIX
WH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOIOT Ui

https://m.edsoo.ru/9a0a9e56

97

Ucropus pa3BuUTHS CTEPEOMETPUU KAK
HayKH U €€ pOoJib B pa3BUTUH COBPEMEHHBIX
WH)KEHEPHBIX U KOMITBbIOTEPHBIX
TEXHOIOTHI

https://resh.edu.ru/

98

Hcropust pa3BUTHS CTEPEOMETPUH KaK
HayKU U €€ poJib B Pa3BUTUU COBPEMEHHBIX

https://m.edsoo.ru/9a0a9e56
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WH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUH

99

Ucropus pa3BuTHs CTEPEOMETPUH KaAK
HAyKU U €€ pOJIb B Pa3BUTUH COBPEMEHHBIX
WHXKEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUH

https://resh.edu.ru/

100

Hcropus pa3BUTHS CTEPEOMETPUU KAK
HayKH U €€ pOJib B Pa3BUTUH COBPEMEHHBIX
WHKEHEPHBIX U KOMITBIOTEPHBIX
TEXHOIOTHI

https://resh.edu.ru/

101

Ucropus pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ poJib B pa3BUTUHM COBPEMEHHBIX
WHXXEHEPHBIX U KOMITBIOTEPHBIX
TEXHOIOTUI

https://m.edsoo.ru/9a0a9e56

102

Ucropus pa3BuTHs CTEPEOMETPUH KaAK
HayKH U €€ poJib B pa3BUTUH COBPEMEHHBIX
WH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOIOTHI

https://resh.edu.ru/
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IMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOI OBPA3OBATEJBHOM ITPOT'PAMMBbI

10 KUIACC
Kon .
IIpoBepsieMble MpeMeTHbIE Pe3yabTAThI 0CBOEHHS OCHOBHOI
NMpoBePsIEMOTO .
o0pa3oBaTe/IbHOI NPOrpaMMbl cpeaHero 001ero 00pa3oBaHus
pe3yiabTara
7 I'eomerpus
7.1 OnepupoBaTh NOHITUSIMH: TOYKA, IPSIMasi, IOCKOCTh
79 [IpuMeHsITh aKCHOMBI CTEPEOMETPUU U CIEICTBUS U3 HHUX TPU PEIICHUU
' reOMETPUYECKHX 337124
73 OnepupoBaTh MOHIATHSIMH: TapaIeIbHOCTh M IEPHEHAUKYISIPHOCTD
' IPSMBIX U TIOCKOCTEH
74 KnaccudumupoBats B3anMHOE PacloJIOKEHUE MPSMBIX U IJIOCKOCTEH B
' IPOCTPAHCTBE
OnepupoBarh MOHSATHSIMHU: JABYTPAHHBIA YrOJ, TPaHd JBYTPaHHOTO yTIa,
7.5 peOpo ABYrpaHHOTO YIJia, TMHEWHBIH yroll ABYTPAHHOIO yIiia, TpaaycHas
Mepa ABYT'PaHHOTO YIJia
76 OnepupoBath MOHSATHSMHU: MHOTOTPAHHHK, BBITYKJIBIA W HEBBITYKJIBIH
' MHOT'OT'PaHHUK, SJIEMEHTHI MHOTOTpaHHUKA, TPABHILHBIA MHOTOTPAHHHIK
77 Pacrmo3HaBaTh OCHOBHBIC BHJIBI MHOTOTPAaHHUKOB (ITMpaMHJa, MPHU3MA,
' MPSIMOYT OJILHBIN TIapaJiIesIenuIes, Kyo)
KnaccupummpoBaTh MHOTOIpaHHHUKH, BbIOMpass OCHOBaHHUS IS
78 KIaccupuKanuu  (BBIIYKIbIE W HEBBINYKJIBbIE  MHOTOT'PAaHHUKH,
' NpaBWILHBIE MHOTOTPDAaHHUKH, TIPSIMBIE W  HAKIOHHBIE TPU3MBI,
napauiesIeIe bl
79 OnepupoBatb MOHATUSIMHU: CeKyIas MJI0CKOCTD, ceueHue
' MHOT'OTPaHHUKOB
210 OOBSCHAT, NPUHIUNBI  TIOCTPOCHUS  CCUYCHUH  MHOTOIPaHHUKOB,
' UCITIOJIB3YS METOJI CIIEIOB
CTpouTh ceueHHs MHOTOIPAaHHHUKOB METOJOM CJIEIOB, BBIMOJIHSITH
7.11 (BBIHOCHBIC) TJIOCKHE YEPTESIKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (PHUTY:
BH/JI CBEPXY, COOKY, CHU3Y
Pematp 3amaun Ha HAXOXKIEHUE TEOMETPUUECKUX BEIUYUH 10 00pasiam
WIA aNropuTMaM, MPHUMCHSS M3BECTHBIC AHAIUTHYCCKHE METOIBI ITPHU
7.12 pElIEHUH CTaHJAPTHBIX MaTEMAaTHYECKUX 3aJady Ha BBIYHCICHHUE
pacCcTOSTHUI MEXIy ABYMS TOYKAMHU, OT TOYKH JO MPSAMOM, OT TOYKHIO
TUTOCKOCTHU, MEXK/Ty CKPEIIMBAIOLIIMICS MIPSIMBIMU
713 Pematp 3a1aun Ha HAXOXKEHUE TEOMETPUUYECKUX BEITUYHMH MO 00pasiam

WM aJIrOpuTMaM, HNPUMCHSAS HW3BCCTHLIC AHAJIMTUYCCKUC MCTOABbI IIPpHU




pELIEHUH CTaHIAPTHBIX MATEMAaTUYECKUX 3aJa4 Ha BBIYHMCIICHUE YIJIOB
MEXAY CKPEIIMBAIOUIMMUCS NPSIMBIMU, MEXKIY NPAMOA U IUIOCKOCTBIO,
MEXIY IUIOCKOCTSIMU, IBYTPAHHBIX YIJIOB

Bbruncnsate 00bEMBI M IUIOIIAAM TOBEPXHOCTEH MHOIOIPaHHUKOB
(mpusma, nupamua) ¢ IpUMeHeHHeM (OpMYyJl, BBIUUCISATH COOTHOLICHHS

714 MEXTY TJIOIAASIMU MOBEPXHOCTEH, o0BEMaMu 0100HBIX
MHOT'OTPaHHUKOB
715 OnepupoBaTh NOHATUAMM: CUMMETPHUS B HPOCTPAHCTBE, LIEHTP, OChb U
' IJIOCKOCTb CUMMETpPUH, LIEHTP, OCh U INIOCKOCTh CUMMETPHUH (PUTYpPbI
W3Bnekats, mnpeoOpa3oBbIBaTh W HHTEPIPETUPOBATh WHGOPMALHUIO O
7.16 MPOCTPAHCTBEHHBIX T'E€OMETPUUECKUX (Urypax, MPEACTaBICHHYIO Ha
YyepTexax U puCyHKax
[IpumensTe reomerpuueckue (akTbl I PELIEHUs] CTEPEOMETPUUYECKUX
7.17 3a7a4, MNPEAIOaraloliX HECKOJbKO IIAaroB PELIECHHUS, €CIH YCJIOBUS
IPUMEHEHUS 3a/1aHbl B IBHOW (popme
718 [IpumeHsTh mpocTeiilie MNporpaMMHBIE CpPEACTBA W 3JIEKTPOHHO-
' KOMMYHUKAIIHOHHBIE CUCTEMBI IIPU PEIICHUH CTEPEOMETPUYECKUX 3aa4
219 [IpuBoauTH MpUMeEpPHl MaTEMAaTHUYECKUX 3aKOHOMEPHOCTEH B MPUPOAE U
' JKU3HU, PACIIO3HABATh MPOSIBIICHUE 3aKOHOB T€OMETPUU B HCKYCCTBE
[IpuMeHsITh MOTy4YeHHbIE 3HAaHUS HA IPAKTUKE: aHAJIM3UPOBATh peajbHbIe
CUTYaIlUH U IPUMEHATH U3Y4UCHHbIE TOHATHS B TIPOIIECCe MOMCKa PELICHHS
MaTeMaTU4Yeckd  CGOpPMYJIMPOBAHHOM  MpoOJIEMBL,  MOJEIUPOBAThH
7.20 peanbHble CUTyallUM Ha S3bIKE I€OMETPUH, MCCIEN0BATh MOCTPOCHHBIE
MO/JIENH C HCII0JIb30BaHUEM I'€OMETPHUUECKUX MOHSATHI 1 TeopeM, anmnapara
anreOppl, pemiath NpaKTUYECKHWE 3a/]ayd, CBS3aHHBbIE C HaXOXJIEHHEM
reOMEeTPUYECKUX BEIUINH
11 KUIACC
Kon .
IIpoBepsieMble npeaMeTHBbIE Pe3y1bTaTbl 0CBOCHHS OCHOBHOM
NpoBepPsieMOro .
00pa3oBaTe/IbHOI NPOrpaMMbl CpeHero 001ero 00pa3zoBaHus
pe3yiabTara
6 I'eomerpus
OnepupoBarh MOHATHIMU: LUIMHAPUYECKas TOBEPXHOCTh, 00pasyroue
6.1 WINHIPUYECKON TOBEPXHOCTH, LWIMHIAP, KOHMYECKas I1OBEPXHOCTD,
' oOpa3yromue KOHHYECKOH  TOBEPXHOCTH, KOHYC, cdepuyeckas
MOBEPXHOCTb
6.2 Pacno3naBath Tena BpamieHus (UINHAP, KOHYC, cdepa u map)
6.3 OOBACHATH CIOCOOBI MOTYYEHUSI TEJT BpallleHHUs
6.4 KrnaccuguiuposaTs B3auMHOE pacrnojokeHne chepsl U IIOCKOCTH




6.5

OnepupoBarh IMOHATHAMHU: LIAPOBOM CErMEHT, OCHOBAaHME CETMEHTA,
BBICOTA CETMEHTA, IIAPOBOM CJIOH, OCHOBAaHHUE IIAPOBOIO CJOs, BBICOTA
I1apOBOI'0 CJI0s, IIAPOBOM CEKTOP

6.6

Berauciate 00BEMBI M TUIOMIAAM TOBEPXHOCTEH TeJ BpalleHUs,
TEOMETPUIECKUX TeJN C TPUMEHEeHueM (popmy

6.7

OnepupoBaTh MOHATHSAMH: MHOTOI'PDAaHHUK, BIHMCaHHBIA B cdepy H
OIHCaHHBIA OKOJIO cdepbl, chepa, BIUCAHHAS B MHOT'OTPAaHHUK WM TEJO
BpaILCHUS

6.8

BBIYUCIATh COOTHOIICHHS MEXTY IIOIIAISIMH TTIOBEPXHOCTEH U 00bEMaMu
MMOTOOHBIX TE

6.9

N300paxaTts usydaemble (GUIypsl OT PYKHM M C NPUMEHEHUEM INPOCTHIX
YEepTEKHBIX NHCTPYMEHTOB

6.10

BbIMONHATH (BBIHOCHBIE) IIJIOCKME YEPTEKU M3 PUCYHKOB IPOCTBIX
00BEMHBIX (GUTYp: BUI CBEpXy, COOKY, CHH3Yy; CTPOHTH CEUEHHUS Tel
BpalleHus

6.11

W3Bnekats, MHTEpOpeTHpOBaTh U NpeoOpa3oBbIBaTh HHOOPMALUIO O
IIPOCTPAaHCTBEHHBIX TE€OMETPUYECKUX (urypax, MHpeICTaBICHHYI Ha
YyepTekKax U pUCyHKax

6.12

[IpumensTe reomerpuueckue (HaKThl AT PEIICHHS] CTEPEOMETPHYECKHUX
3a/a4, OPEAIOJIAraliiX HECKOJbKO IAroB pPEIICHUs, €CIU YCIOBUSA
MpUMEHEHUS 3aJIaHbl B IBHOU (hopme

6.13

OnepupoBaTh NOHITHEM: BEKTOP B IPOCTPAHCTBE

6.14

BBIMONHATh JASHCTBHSI CJIOKCHHSI BEKTOPOB, BBIYUTAHHS BEKTOPOB H
YMHOXKCHHSI BEKTOpa Ha YHCJIO, OOBSICHSATh, KAKUMH CBOWCTBAMH OHU
o0JagaroT

6.15

[IpuMmensATs paBUIIO NMapajUIeICUIe A IIPU CII0KEHUH BEKTOPOB

6.16

OHepI/IpOBaTB MNOHATHAMU: JOCKAPTOBbBI KOOPAWHATBI B IIPOCTPAHCTBE,
BCKTOp, MOAYJIb BCKTOpPA, PABCHCTBO BCKTOPOB, KOOPJAHWHATBI BCKTOPA,
yro MCKIAY BCKTOpaMu, CKaJIIpHOC IMPOU3BCIACHUC BCKTOPOB,
KOJIJIMHCAPHBIC U KOMIIJIAHAPHBIC BEKTOPLI

6.17

Haxoauth cyMMy BEKTOpPOB M IPOM3BENEHHE BEKTOpPAa Ha YHCIIO, YIroj
MEXJy BEKTOpaMH, CKaJIpPHOE IPOU3BEIEHUE, PaCKJIaAbIBaTh BEKTOP 110
JIBYM HEKOJUIMHEAPHbIM BEKTOpaM

6.18

3a/aBaTh IJIOCKOCTh YPAaBHEHUEM B IEKApTOBOW CHCTEME KOOPIUHAT

6.19

Pematn HpOCTCfIHIHe TCOMETPHUYCCKHUEC 3ala4r Ha IPUMECHEHNUEC BCKTOPHO -
KOOpAMHATHOI'0O METOAA

6.20

Pematsn 3aJa4u Ha J0Ka3aTCIbCTBO MATCMAaTHYCCKHX OTHOIIICHUN U
HaXO0XJACHHUE I'COMCTPUUCCKUX BCIIMYUH 110 o6pa3uaM HJIM aJropuTMam,
IMPUMCHS A HU3BCCTHBIC METO/bI npu pEeICHUN CTaHAAPTHBIX
MAaTCMaTHYCCKHX 3a1a4




6.21

[IpumenaTs mnpocrelnue NpOrpaMMHBIE CPEACTBA W DIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELLIEHUH CTEPEOMETPUUYECKUX 3a7au

6.22

[IpuBoauTH NpUMEpPBI MAaTEMATHYECKUX 3aKOHOMEPHOCTEH B NPUPOIE U
JKWU3HM, PACIIO3HABATH MIPOSIBJICHUE 3aKOHOB I'€OMETPHUH B HCKYCCTBE

6.23

[IpuMeHsATh MOJly4eHHbIEC 3HAHUS Ha MPAKTUKE: aHAIM3UPOBATh PEAIbHBIE
CUTYyallUH U IPUMEHATH U3yUYEHHBIE IIOHATHUS B IPOLIECCE MIOUCKA PELIEHUS
MaTeMaTU4YeCKd  CHOPMYJIMPOBAHHOH  MPOOIEMBI,  MOJCIHPOBATH
peanbHble CUTyallMd Ha SI3bIKE T'€OMETPHUH, HCCIENOBATh MOCTPOCHHBIE
MOJIEJIH C UCIIOJIb30BAHUEM I'€OMETPUY ECKUX MTOHSITUI U TEOPEM, allliapara
anreOpobl, pemaTh MPAaKTUYECKUE 3a7auyM, CBSI3aHHBIE C HaXOXICHUEM
F€OMETPUYECKUX BEITUYUH




IMPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

10 KVIACC

Kon

IIpoBepsieMblii 3JIeMEHT CO/IePKAHUS

I'eomerpus

7.1

OCHOBHEBIE TTOHSTHSA CTCPpCOMCTPUH. Tqua, npsamasi, IMIOCKOCTb, HPOCTPAaHCTBO.
ITonsTe 00 aKCHOMATUYECKOM MMOCTPOCHHU CTCPCOMETPHUU: AKCUOMbBI CTCPCOMETPUHA
" CICACTBUA U3 HUX

7.2

B3aumHoe  pacmonoxeHwe ~NpPSAMBIX B IIPOCTPAHCTBE:  MEpeceKaronmecs,
napajuieJibHble ¥ CKpeluBamomuecs mpsmble. [lapamiensHOcTh MpSAMBIX U
IUIOCKOCTe B  MPOCTPAaHCTBE: MapajulefibHbIE TMpsMble B  MPOCTPAHCTBE,
napajuiebHOCTh TPEX MPSAMBIX, MapaIeNbHOCTh NPSAMOM M IJIOCKOCTH. YTJIBIC
COHANPABJICHHBIMH CTOPOHAMH, YyroJl MEXAY TMpsAMBIMA B IPOCTPAHCTBE.
[TapanienbHOCTh MIOCKOCTEH: MapasielbHble MIOCKOCTH, CBOMCTBA MapalljeIbHBIX
mwiockocted. [IpocTeiimme npocTpaHCTBEHHbIE (UTYPBl HA IUIOCKOCTH: TETPadiAp,
KyO, mapasuienenures, IoCTPOSCHHE CeUCHHIA

7.3

[lepneHAMKYIAPHOCT, MNPSAMOM M IUIOCKOCTH: HEPHEHAMUKYJSAPHBIE IpsMBIE B
IIPOCTPAHCTBE, IIPSIMBIE MTAPAIIJICNIBHBIE U IEPIECHAUKYJISIPHBIE K ITIOCKOCTH, IPU3HAK
MEPIEHANKYIPHOCTH MPSIMON U TUIOCKOCTH, TEOPEMA O IPSIMON MEPIEHUKYIIAPHON
IIJIOCKOCTHU. YTJIbI B IPOCTPAHCTBE: YTOJI MEXKY NPAMOHN U IIIIOCKOCTBIO, IBYTPaHHBIN
yTOJ1, IMHEHHBIHN yTroj ABYrpaHHOr o yria. [lepnenaukysp 1 HakJIOHHBIE: paCCTOSTHUE
OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHUE OT MPSAMOH 710 TNIOCKOCTH, IPOEKLMsI GUTypBI Ha
IJIOCKOCTG. [ lepneniuKyIsIpHOCTh MI0CKOCTEN: IPU3HAK ITEPIEHANKYIIIPHOCTH ABYX
mIockocTer. Teopema o TpEX nepneHanKyIIpax

7.4

[lonaTue MHOrorpaHHHMKa, OCHOBHBIC AJEMEHTHl MHOTOTPAHHHUKA, BBIMYKJIbIE H
HEBBIIIYKJIbBIE MHOTIOI'PAHHUKH, pa3BEpPTKa MHororpaHHuka. IIpusma: n-yrosibHas
npu3Ma, IPaHd U OCHOBAHUS TMPHU3MBI, MpsiMas U HAKJIOHHAs MPHU3MBI, OOKOBas M
IIOJIHAS IIOBEPXHOCTH ITpU3MBIL. [lapasuienenumnen, npssMOyroiabHbIN MapaljleIenuIe]
u ero coiicrea. Ilupamuaa: N-yrosbHas nupamuia, rpaHd 1 OCHOBAHUE ITMPaMU/IbI,
OOKOBasi M TMOJHAS MOBEPXHOCTh MUPAMUIBI, MPABUIbHAS U yCEUEHHASs MUPAMUJA.
OneMeHThl NOpuU3Mbl M nupamuabl. [lpaBUilbHbIE MHOTOrpPaHHHMKHU: IOHSTHE
[IPaBWJIBHOIO MHOIOI'paHHUKA, IpaBWJIbHAs MpHU3Ma M IpaBUIbHAs INHUpPaMHUIA,
npaBuiIbHAs TPEYroibHas MUpPAMUJIa U MPaBUIIbHBIN TeTpasp, KyO. [IpeacraBinenue
O IpaBUJIbHBIX MHOIOIPAaHHHMKAX: OKTa’JAp, AoAeKa’Ap U ukocasapyrue CedeHus
MPU3MBI U IHPaAMUIbI

7.5

CummeTpus B IPOCTPAHCTBE: CUMMETPUSI OTHOCUTENBHO TOUKH, MPSAMOH, TNIOCKOCTH.
DOneMeHThl CHUMMETpUM B  [NUpaMujax, MNapauiefenunenax, IpaBHIbHbBIX
MHOI'OTpaHHHUKAaxX

7.6

Beruncienne >1€MEHTOB MHOTOIPaHHUKOB: p&Opa, auaroHanu, yriel. [Lmomans
OOKOBOW TOBEPXHOCTH U TIOJHOW TOBEPXHOCTH TPSIMOW TPHU3MBI, ILIOIIAb




OCHOBaHUI, TeopeMa 0 OOKOBOM IMOBEPXHOCTU HpsiIMOI npu3Msbl. [Tnomans 6okoBoi
MOBEPXHOCTU M TOBEPXHOCTU NPABUIBHOM MNHpPAMUJIbI, TEOpeMa O IUIOLIAIU
yceuénHoi nupamusl. [lorstue 06 00béMe. O0BEM MUupaMuUAbI, MPU3MBI

7.7

[TonoOHbIe Tena B mpocTpancTBe. COOTHOIIEHUS MEXAY IIOLIAASIMU TOBEPXHOCTEH,
00bEMaMH MOJTOOHBIX TeJ

11 KVIACC

Kona
6

HpOBepﬂeMbl H 3JIeMeHT COACPKAHUSA

I'eomerpus

6.1

[{unuHapUYecKas MOBEPXHOCTh, 00pa3yIoIye UINHAPUIECKON TOBEPXHOCTH, OCh
MUIMHAPUIECKON TOBEPXHOCTH. [IMaMHApP: OCHOBaHUS W OOKOBas MOBEPXHOCTb,
oOpa3yromas u 0Ch, IJIOIIA/Ib OOKOBOK M MOJHOM MOBEPXHOCTH

6.2

Konnueckass moBepxHOCTb, 00pa3yrolMe KOHHUYECKONW IOBEPXHOCTH, OCbhb H
BEpIIMHA KOHUYECKOH MmoBepxHOocTH. KoHyC: OcHOBaHMe 1 BepiirHa, 00pa3yromas
Y OCh, TIJIONIAb OOKOBOH U MOJTHOM OBEPXHOCTH. Y CeUEHHBIN KOHYC: 00pa3yroiue
" BbICOTA, OCHOBAaHUS U OokoBas IMOBEPXHOCTH

6.3

Cdepa u map: ueHTp, paauyc, Iuamerp, IIomaabp TOBepXHOCTH cdepbl. B3anMuoe
pacrnionoxenue cepbl U MIOCKOCTH, KacaTelbHas MJIOCKOCTh K cdepe, MIIoIaab

cepbl

6.4

N3o6pakeHue Ten BpalieHus Ha MIIOCKOCTU. Pa3BEépTKa nuIMHIpa U KOHyca

6.5

KomOuHanuy Tten BpalleHUS W MHOTOTPAaHHUKOB. MHOTOrpaHHUK, OMMCAHHBIN
okoJo cepsl, chepa, BOucaHHAsI B MHOTOTpaHHUK, HITH TEJIO BpaLCHUS

6.6

[Monsitue 06 o0béme. OcHOBHBIE cBOicTBa 00hEMOB Ten. Teopema 00 00BEME
NPSMOYTOJILHOTO TIapajuieienunena u ciueactBus u3 He€. OOBbEM IUIMHIPA,
koHyca. O0BEM 1mapa u niouaas chepsl

6.7

[Tomobubie Tema B mpocTpancTBe. COOTHONIICHHS MEKIY  IUIONIAISMH
MOBEPXHOCTEHN, 00bEMaMU TTOTOOHBIX T

6.8

Ceuenusa nunuHApa (mapawielbHO W TMEPHEHIUKYISPHO OCH), CEUYECHUS KOHycCa
(mapanenbHOe OCHOBAHUIO U MPOXOJIAIIEE Yepe3 BEPIIMHY), CEUEHHs 11apa

6.9

Bektop Ha miockoctu W B mpoctpaHcTBe. ClI0)KEHHE U BBIYUTAHUE BEKTOPOB.
YMHOKEHUE BEKTOpa Ha YUCIO0. Pa3nokeHne BEKTOpa Mo TPEM HEKOMILIAHAPHBIM
BekTopaM. IlpaBuno mnapamnenenunena. Pemenue 3agad, CBS3aHHBIX C
MPYMEHEHUEM NPABUII IEUCTBUI C BEKTOpaMHU

6.10

[IpsmoyronbHasg cucTteMa KOOpAMHAT B MmpocTpaHcTBe. KoopauHatel BekTopa.
[Ipocreiimme 3amaun B KOOpAMHATax. YTOJd MeEXIy BekTopaMu. CkaisgpHoe
IIPOU3BENCHUE BEKTOPOB. BBIUMCIEHUE YIIIOB MEXAY NPAMBIMU M IUIOCKOCTSIMH.
KoopanHaTHO-BEKTOPHBIN METO IPH PEILIEHUU T€OMETPUYECKUX 3a1a4




ITPOBEPAEMBIE HA EI'S 10 MATEMATHUKE TPEBOBAHUA K
PE3YJbTATAM OCBOEHHSI OCHOBHOI OBPA3OBATEJILHON
IHPOI'PAMMBI CPEJHEI'O OBILIEI'O OBPA30OBAHUA

Kon IIpoBepsiemble TpeGOBaHUS K NPEeIMETHBIM Pe3yJIbTATAM 0CBOCHHS
NpOBEPsAEMOro | OCHOBHOI 00pa30BaTeJIbHOM NPOrPaMMBbI Cpe/IHEro 0omero
TpeOOBaHNUs o0pa3oBaHus

Brnagenne meromaMu J0Ka3aTeNbCTB, AJITOPUTMAMH pEIICHHs 3aj1ad;
yMeHHe (OpPMYJIUPOBATH W OINEPUPOBATh MOHATHUSIMH: OIpPEICICHHE,
aKCHMOMa, TeopeMa, CIIe[CTBUE, CBOWCTBO, MPU3HAK, JOKAa3aTelbCTBO,
paBHOCUIIBHBIC (DOPMYIMPOBKH; IIPUMEHSITh HX; YMEHUE (OPMYIIMPOBATH
0o0paTHOE W MPOTHBOIOJIOKHOE YTBEPXKICHUE, MPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPBI, HCIIOIB30BaTh METOJ MAaTeMaTUYSCKOW WHIYKIIUH;
NPOBOJUTh JIOKA3aTENIbHBIC PACCY)KICHHsSI TIPU pEIICHUH  3ajad,
1 OLICHMBATh  JIOTHYECKYH  MPAaBHIBHOCTh  PACCY)XICHHUU; yMCHHUE
OIIEPUPOBATh MOHITUSIMHU: MHOXECTBO, MMOJAMHOXECTBO, ONEPAIlUH HaJ
MHO)KECTBAMH; YMEHHE HCIOJB30BaTh TEOPETUKO-MHOXKECTBCHHBIH
amnmapar JiIsl ONMCaHUS PeaTbHBIX MPOIECCOB U SIBJICHUW U IIPU PEIICHUU
3aJa4, B TOM WYHCIE W3 JPYrHX Y4YeOHBIX MPEIMETOB;, YMEHHUE
ONepUpPOBaTh MOHATHAMH: Tpad, CBSI3HBINA rpad, AepeBo, MUKI, Tpad Ha
IUIOCKOCTH;, yMEHHE 3aJaBaTh M OMNHUCHIBATH Tpadbl pa3InIHBIMU

crnoco0aMu; UCIOJIb30BaTh rpadbl IPU PEIICHUH 3a1a4

YMeHue onepupoBaTh MOHATUSIMH: HAaTypaJlbHOE YMCIIO, LIEJIOE YUCIIO,
CTEIIEHb C LENIBbIM I10Ka3aTelleM, KOPEHb HaTypaJlbHOM CTENEHU, CTEICHb
C palUOHAIBHBIM  IIOKAa3aTeleM, CTENEeHb C  JACHCTBUTEIbHBIM
nmokasateneM, JorapudMm Yucia, CHHYC, KOCHHYC ¥  TaHIEHC
MIPOM3BOJIBHOIO YHKCA, OCTATOK IO MOAYJI0, palMOHAJIbHOE 4YHUCIIO,
UPpAallMOHAJIBbHOE  YMCJIO,  MHOXKECTBA  HATypallbHBbIX,  LEJBIX,
2 palMOHAIBHBIX, JEUCTBUTEIBHBIX YMCEN; YMEHHE HCIIOJIb30BaTh
MpU3HAKU JEJMMOCTH, HAUMEHBIINNA OOIIMN JenuTenab M HauMeHbIlee
ob1iee KpaTHoe, alropuT™ EBKinaa mpu penieHnn 3ajav; 3HAKOMCTBO C
pa3sIMYHBIMA  TO3ULUOHHBIMM  CHCTEMaMH  CUHCICHHUS; YMEHHE
BBITNIOJIHATH BBIYMCIIEHUE 3HAUEHWH M MpeoOpa3oBaHUs BBIPAXKEHUH CO
CTENEHsAMU M Jorapudmamu, mpeodpazoBaHus APOOHO-PalMOHATIBHBIX

BBIpa)KeHHfI; YMCHHC OICPHUPOBATH IMOHATHAMU: ITOCICAOBATCIIbHOCTD,




apudmMeTnueckas Iporpeccusi, reoMeTpudeckas nporpeccust, 0eCKOHEUHO
yObIBarolass  reoMeTpuyeckas  Mporpeccus;  yMeHHEe  3aj]aBaThb
II0CJIEIOBATEIbHOCTH, B TOM YHCIIE C IIOMOIIBIO PEKYPPEHTHBIX (hopMyI;
YMEHHE OIEepUPOBATH MOHATHUSAMH: KOMILIEKCHOE YHUCIIO, CONPSKEHHBIE
KOMIUIEKCHBIE YK CIIa, MOYJIb U apr'yMEHT KOMILJIEKCHOTO 4Kcia, hopma
3aMyicu KOMILUIEKCHBIX YHucen (reoMeTpudeckas, TPUrOHOMEeTpudecKas u
anredpanveckas); yMeTb IPOM3BOIUTH apU(PMETHUECKUE IEHCTBUS C
KOMIUIEKCHBIMU ~ YHUCJIaMH; [PUBOAMTH IPUMEPHl  HMCIOJIb30BAHUS
KOMIUIEKCHBIX YHCEJ; ONEPUPOBATh MOHSATHSIMH: MaTpuua 2x2 m 3x3,

OIIpCACIUTCIIb MATPULIBI, FCOMeTpI/I‘IeCKI/Iﬁ CMBICJT OIIPCACIIUTCIIA

YMeHue onepupoBaTb MOHATUSMH: PALMOHAIBHBIC, WPPALMOHAJIBHEIE,
IIOKa3aTeNIbHbIE, CTENEHHbIE, JOrapu(PMUUIECKre, TPUTOHOMETPUUECKUE
YPAaBHEHHMs M HEPAaBEHCTBA, HUX CHCTEMbl; YMEHHUE OIECPUPOBATH
HOHATHAMU: TOXJIECTBO, TOXKJECTBEHHOE IpeoOpa3oBaHUE, ypaBHEHHUE,
HEPABEHCTBO, CUCTEMA YPAaBHEHUH M HEPABEHCTB, PaBHOCHUIIBLHOCTHb
YpPaBHEHMH, HEPAaBEHCTB U CHCTEM; YMEHHME pEIlaTh YpaBHEHUS,
HEPABEHCTBA M CHUCTEMBI C IIOMOILIBIO DPA3IMYHBIX NPUEMOB; pelIaTh
YpaBHEHMS, HEPAaBEHCTBA M CHUCTEMBI C IapaMeTpOM; IPUMEHATH
YPaBHEHMS, HEPABEHCTBA, UX CUCTEMBI JIs PELICHUS MaTeMaTHYECKUX

3a/a4 ¥ 33714 U3 Pa3InYHbIX 00JacTell HAYKH U peaTbHOU KU3HU

YMeHue omnepupoBaTh MOHATUAMHU: (QYHKUMS, YETHOCTh (DYHKUHUU,
NEPHOJUYHOCTh (DYHKIIUH, OTPAaHWYCHHOCTHh (DYHKIIMHM, MOHOTOHHOCTBH
GbyHKIMH, SKCTpeMyM (YHKIMH, HanOoJbIlee U HauMEHbIIee 3HAUCHHS
(YHKIMM Ha IPOMEXKYTKE, HellpepbIBHAs (QYHKIUS, aCUMIITOTHI I'paduka
byHKIMH, TIepBas U BTOpas MPOU3BOAHAS (PYHKIIMH, T€OMETPUUIECKUN U
(U3MYECKUl CMBICT IPOM3BOMHOHN, TepBOOOpa3Has, ONpeaeaIEHHbIN
WHTErpaJl; yMEHHE HAaXOAWUTh ACHMNTOTHI Tpaduka (QyHKIUU; yMeHue
BBIUUCIIATh  NPOU3BOJHBIE CYMMBbI, IPOM3BEIEHHS, YacCTHOIO U
KOMIO3UIMKY (PYHKUMN, HAXOIUTh ypaBHEHUE KacaTelbHOM K rpaduky
(GYHKIMM; yYMEHHE HaXOIUTh MPOM3BOJIHBIC 3JIEMEHTAPHBIX (YHKIIHII;
YMEHHE HCIOJIb30BaTh MPOU3BOAHYIO [JIsi HMCCIEAOBaHUS (DYHKIHMH,
HaXOJUTh HAWOONBIIMNE M HAaUMEHbIIME 3HAYeHUs (YHKUHH; CTPOUTH
rpa¥Ki MHOTOUYJICHOB C MCIIOJIb30BAaHUEM armapaTa MaTeMaTH4ecKoro
aHaJIM3a; NPUMEHATh MPOU3BOAHYIO JUIA HAXOXKACHUS HAWIYYIIero
pelIeHNs] B NPUKJIAIHBIX, B TOM YHUCJE COLHUAIbHO-DKOHOMHUYECKHX H

(I)I/ISI/I‘IGCKI/IX 3aJgavdax; HaXOAUTb IIJIoIaau 1 00BHEMBI (1)I/Il"yp C IOMOIIBIO




HUHTCTpaja; NpUuBOAUTb NPUMEPbI MATEMATUYCCKOIO MOJCINPOBAHUA C

MTOMOIIBI0 U P epeHITnaIbHBIX YPaBHCHUM

YMmeHue onepupoBaTh MNOHATUSAMU: rpaduk ¢GyHKIUM, oOpaTHas
(GYHKIMS, KOMITO3UIUSA (YHKIMMA, JUHEHHas (QYHKIMSA, KBaapaTHYHASL
byHKIHS, paloHagbHas byHKIHS, CTerneHHas byHKIHS,
TPUTOHOMETpUYeCcKne (DYHKIMH, OOpaTHbIE TPUTOHOMETPUYECKHE
GyHKIMM, TOKa3aTelbHas | Jiorapudmuueckass (QYHKIHUW; yMEHHUE
CTPOUTHh T'padUKU HM3YYCHHBIX (DYHKIMH, BBHIMOJHATH MPEOOpa3oBaHUs
rpaduKoB (QPYHKIIHIA, UCIIONBb30BaTh IPAQUKH I U3YUEHHSI TPOI[ECCOB U
3aBHCHUMOCTEH, P PEIICHUH 3a7ad U3 JPYruxX y4eOHBIX MPEAMETOB U
3a/1a4 U3 peasbHON KU3HU; BRIPAKATh (POPMyIIaMH 3aBHCUMOCTH MEXIY
BEIMYMHAMU; UCIOJIB30BATh CBOWCTBA M T'PpaUKU PYHKIIHIA JJIsT pEIICHUs
ypaBHEHHI, HEpPaBEHCTB M 3aJad C MapaMeTpamu; H300pakaTh Ha
KOOPAMHATHOM MIOCKOCTH MHOXKECTBA PEIIeHUI YpaBHEHUI, HEPABEHCTB

1 UX CUCTEM

YMeHue pematbh TEKCTOBBIE 3aJlayd Pa3HbIX THUIOB (B TOM YHCIE Ha
MPOIEHTHI, TOJIU ¥ YaCTH, Ha JIBI)KEHUE, paboTy, CTOMMOCTh TOBAPOB U
YCIIyT, HAJIOTH, 33J1a4l U3 O0OJACTH YIPABICHUS TUYHBIMU U CEMEHHBIMU
(¢uHaHCAMM); COCTaBJISATh BBIPAKEHUS, YPaBHEHHS, HEPABEHCTBA M HX
CHUCTEMBI IO YCIIOBUIO 3aJa4M, WCCIENOBATh IOJIYYE€HHOE pEUICHUE M
OLIEHMBATh TPABIONOA00HOCTh pPE3yJbTATOB; yYMEHHE MOJAEIUPOBATH
peanbpHbIE CUTyallMM Ha S3bIKE MATEMATUKH; COCTaBIISITH BBIPAXKEHUS,
YPaBHECHMS, HEPAaBEHCTBA M HX CHCTEMBI II0 YCJIOBHIO 3aJadH,
HCCJIENOBAaTh IIOCTPOCHHBIE MOJEIN C HCIOJIb30BAHMEM allapara

anreOpbl, THTEPIPETUPOBATH MOJIYUEHHBINA PE3yabTaT

YMeHue onepupoBaTh MOHATHAMU: CpeJHEe apupMETUUECKOe, MeIUaHa,
HauOoJbIlee U HAaNMEHbIIIee 3HAUEHU S, pa3Max, AUCIepCUs, CTAaHIapTHOE
OTKJIOHEHHE YHMCIIOBOr0 HabOpa; yMEHHE U3BJIEKATh, HHTEPIPETUPOBATD
nH(pOopMaIuio, MpeaCcTaBICHHYIO B TAOIUIAX, HA AMarpaMMax, rpadukax,
OTPa’KaIOLYI0 CBOWCTBA PEAJIbHBIX IPOLIECCOB U SIBJICHUM; IPEICTaBIAT
uH(pOpMAILMI0O C TOMOIIBIO TabMUI W JUarpaMM; HCCIel10BaTh
CTaTUCTUYECKHE JAaHHbIE, B TOM YHCJIE C MPUMEHEHHEM IpapuuecKux
METOJ10B U 3JIEKTPOHHBIX CPEJCTB; IpapuIecKu NCCIeI0BATh COBMECTHBIE
HAONIOJIEHNS] C TIOMOIIBI0 JHMarpaMM pacCeMBaHUs W JIMHEHHOU

perpeccun




YMeHue onepupoBaTh MOHSATHUSIMHU: CIy4YaWHBIM ONBIT U CiIy4dailHOE
COOBITHE, BEPOATHOCTh CIy4alHOTO COOBITHS; YMEHHE BBIUUCIATDH
BEPOSATHOCTh C HCIOJIB30BAaHUEM TIpaUUYeCKHX METOJOB; MPUMEHSTh
GopMyIbl CIOXKEHUS U YMHOXEHHsI BEpOsSTHOCTEH, (opMyiy MOJIHOU
BEpOSATHOCTH, hopMyny bepHysm, komOuHaTOpHBIE (PaKTHl U (HOPMYIIBI;
OIICHUBATh BEPOATHOCTH pEANbHBIX COOBITHH; yMEHHE OIEepUPOBATH
MOHATUSIMU: CITydailHas BEJIMYMHA, pPACHOpENeiICHUE BEPOATHOCTEN,
MaTEMATUYECKOE OXUJAHHUE, NUCHEPCUs U CTaHJAPTHOE OTKJOHEHUE
CllydallHOW BENWYUHBI, (YHKIUU pacrpeielieHus] ¥  IUIOTHOCTH
PaBHOMEPHOr0, II0KAa3aTE€IbHOTO W HOPMAJIBHOIO pacHpellesIeHUl;
yMEHHUE MHCIO0JIb30BaTh CBOMCTBA W3YYEHHBIX pACIpENECIeHUN s
pelieHusl 3a7ay; 3HAKOMCTBO C TOHSTHSAMH: 3aKOH OOJBIIMX YHCE,
METO/IbI BBIOOPOYHBIX HCCIICOBAaHUM, yMEHHE MPUBOIUTH MPUMEPHI
MPOSIBJICHHS] 3aKOHA OOJNBIIMX YWCEN B MPUPOIHBIX M OOIIECTBEHHBIX
SIBJICHUSIX; YMEHHUE OIEpUPOBATH NOHATUSIMU: COUETAHUE, IEPECTAHOBKA,
YUCIIO COYCTaHHWH, YHMCIIO TEepPeCTaHOBOK; OMHOM HprOTOHA; ymeHue
MPUMEHSTH KOMOUHATOpPHBIE (DAKTHI M PACCYKICHUS AJIsl pEIICHUs 3a]1a4;
OLICHUBATH BEPOSITHOCTH peanbHbIX COOBITHI; COCTaBJISITh

BEPOSITHOCTHYIO MOJZI€NIb U HHTEPIPETUPOBATH MMOJTYYEHHBIN pe3yJIbTaT

VYMeHue onepupoBaTh IMOHATUSAMHU: TOYKAa, IMpsMasi, IIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIyd, BEJIWYMHA yria, IUIOCKHHA Yroll,
JIBYTPaHHBIN YroJl, TPEXI'PAaHHBIA Yroji, CKPELIUBAIOIIMECS MNpsMbIE,
MapajyIeIbHOCTh U MEPHEHAUKYISIPHOCTh MPSIMBIX M IUIOCKOCTEH, Yol
MEXIy HPSAMBIMH, YIOoJd MEXAY NPAMOH M IJIOCKOCTBIO, YTOJ MEXIy
IJIOCKOCTSAMH, PACCTOSIHUE OT TOYKH JI0 IIIOCKOCTH, PACCTOSIHUE MEXIY
IPSIMBIMH, PACCTOSTHUE MEXKY IUIOCKOCTAMH; YMEHHE UCIOJIb30BaTh IIPU
pelIeHUH 3a7a4y U3yduyeHHble (aKThl U TEOPEMbI IUIAHUMETPUU; YMEHUE
OLICHMBATh pPa3Mepbl OOBEKTOB OKPYKAIOIIEr0 MHpa; CTPOUTH
MaTEMAaTUYECKUE MOJEIU C IOMOIIbI0 T€OMETPUUYECKUX IOHATHH U

BCIIMYHUH, pCHIATh CBA3aHHBIC C HUMHU MMPAKTUYICCKUEC 3ala4r
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YMeHue onepupoBaTh MOHATUAMU: IUIOMIA/b GUTYpPHI, 00bEM (UTYPHI,
MHOTOTPaHHUK, MTPABUILHBI MHOTOTPAHHHK, CEUEHUE MHOTOTPAaHHUKA,
KyO0, mMmapannenenuresn, Mpu3Ma, MHpamMuaa, (GUTrypa W TOBEPXHOCTh
BpalieHus, TUINHAP, KOHYC, map, chepa, miomanas cepsl, MIomaab
MOBEPXHOCTH IMHPAMUJIbI, MPU3MbI, KOHYyCa, MUJIMHApPA, 00bEM KyOa,

NpsAMOYTOJIbHOI'O IapauICICIIMIICaa, MUpaMHUAbl, IIPU3MBbI, HWJIWHAPA,




KOHYCa, IIapa, pa3BEPTKa MOBEPXHOCTH, CEYEHUsI KOHYyCa U LIWIMHIPA,
MapajulesIbHblE OCH WJIM OCHOBAHUIO, CEYEHHUE I1apa, ILIOCKOCTD,
Kacaromasics cdeppl, HUIUHApPA, KOHYCa; YMEHHE CTPOHThH CEUYEHHE
MHOTOTpaHHUKA, N300pakaTb MHOTOI'PaHHUKH, (PUTYPbl U ITOBEPXHOCTH
BpalICHUs, UX CEYEHUS, B TOM YHUCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPE/ICTB;
YMEHHE IPUMEHATh CBOWCTBA F€OMETPUUYECKUX (PUTYp, CaMOCTOSATEIBHO
(bopMyIMpOBaThH ONMpENENeHUs] U3y9aeMbIX (UTYp, BBIABUTATh THIIOTE3HI
O CBOICTBaxX M NMPHU3HAKAX I'€OMETPUUECKUX (PUTYp, OOOCHOBBIBATH WJIU
OIPOBEPraTh MX; YMEHHUE MPOBOAUTH KJIACCUPUKALUIO (QUIYyp IO
pa3IUYHBIM MPHU3HAKaM, BBINOJIHATH HEOOXOOUMBIE OIMOJHHUTEIbHBIC

IMOCTPOCHUA
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YMeHue omnepupoBaTh TMOHATHAMHU: JBHKEHHE B IPOCTPAHCTBE,
napaule/bHbIi TepeHoc, CUMMETPHS Ha IJIOCKOCTH M B IPOCTPAHCTBE,
MOBOPOT, IMpeoOpa3oBaHUe MOA00Us, TOMOOHBIC (UTYpBI; yMeEeHHUE
pacro3HaBaTh paBHbIE M NOAOOHBIE (UTYpBI, B TOM YHCIIE B MPUPOIE,
UCKYCCTBE, apXHUTEKTYpe; HCIIOIB30BAaTh T'€OMETPUYECKHE OTHOIICHHS
IIPU PELICHNUH 33]]a49; HAaXOAUTh T€OMETPHUYECKHIE BETMYNHBI (IJTHHA, YTOJL,
IUI0IIa]b, 00BbEM) IIPU PEIICHUH 3a/]a4 U3 APYTUX y4eOHBIX IPEIMETOB U
U3 peaJbHOW J>KM3HU; YMEHHME BBIYMCIATH T'€OMETPHUECKHE BEITMYMHBI
(umHa, yroi, IUIOmMAAb, 00BEM, IUIOMAAb TOBEPXHOCTH), HCIOJB3YS
U3y4eHHbIe (OPMYIIBI M METOABI, B TOM YHCIIE: IUIONMAAb MTOBEPXHOCTH
MUpaMUbl, TPU3MBI, KOHYCa, HUIMHIpA, TUIOMaas chepbl; 00bEM Kyda,
NPSMOYTOJIBHOTO TapaUieienuiea, MUPAaMHIbI, MPU3MBL, IHIHHIpA,

KOHYCa, I1apa; yMeHHEe HaXOUTh OTHOILIEHHE 00BEMOB OJOOHBIX GUTYD
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VYMmenue OIICPUPOBATH IMOHATUAMMU: IIPAMOYI'OJIbHAA CUCTEMA KOOpPJAUHAT,
BCKTOpP, KOOpAWHATBI TOYKH, KOOPpAMHATBI BEKTOpPA, CyMMa BCKTOPOB,
IMPOU3BCACHUEC BCKTOpa Ha YHCIO, PA3JIOKCHUE BCKTOpa II0 6a3I/Icy,
CKaJIApHOC TIIPOU3BCACHUC, BCKTOPHOC IMPOU3BCACHUEC, YI'OJl MCKAY
BEKTOpaMH; YMCHHUC HCIIO0JIL30BATh BGKTOpHBIﬁ u KOOpI[I/IHaTHHﬁ MCTOJ
oA PCIICHUA TCOMCTPUUYCCKUX 3adad U 3agad Apyrux y‘IC6HI)IX

MpeIMETOB
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VYMmenne BLI6PIpaTB HOI[XOI[HHII/If/i METOA JIA PpCIICHHUA 3aJaydu;
MNOHMMAaHHUC 3HAYUMOCTU MATCMATHKU B MU3YYCHUHU TPUPOAHBIX U
06H.[€CTB€HHLIX mpoueccoB n HBHGHHﬁ; YMCHHUEC  PACIIO3HABATb

MNpOsABJICHUEC 3aKOHOB MATCMATHKU B HCKYCCTBC, YMCHUC IIPUBOAUTH




NpUMEPHl  MATEMATUUYECKHX OTKPBITUM POCCUHUCKOH W  MHUPOBOH

MaTeMaTH4YECKON HayKu




INEPEYEHD 9JIEMEHTOB COAEPKXAHUS, IIPOBEPAEMbBIX HA EID
11O MATEMATUKE

Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
1 Yucna v BeIUMCIEHUSA
1.1 Hatypanbnble u nensie yncia. [IpusHaku 1eTMMOCTH 1ebIX YHCel
12 Pamonansuele uncna. OOBIKHOBEHHbIE M JIECATHYHBIE APOOW, MPOICHTHI,
' 0eCKOHEUHBIE MTePUOANIECKUE IPOOH
13 ApudmeTruecknuil KOpeHb HaTypaJibHOU cTeneHu. JlelcTBUs ¢ apu(pMeTHUECKUMHU
' KOPHSIMH HaTYpaJbHON CTENEHH
14 Crenenp c 1menbiM mokazateneM. CTelneHb C palUOHAJIBHBIM IOKa3aTeseM.
' CaoiicTBa cTeneHu
15 CuHyc, KOCMHYC M TaHI€HC YHCJIOBOI'O aprymMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHT'eHC YHCIIOBOT O apryMeHTa
1.6 Jlorapudm uncna. JlecsTHUHBIE 1 HATYpaJIbHBIE JIOTAPU(MBI
JelictButenpHble 4Kcia. ApudMeTHYecKHue onepanuud ¢ JAeHCTBUTEIbHBIMU
1.7 yucinaMu. [IpuOmkEHHbIE BBIUMCIEHUS, MpaBUIa OKPYTJCHMSA, TNPHUKUIKA U
OLICHKA pEe3yJIbTaTa BEIYUCICHUN
1.8 [IpeoGpasoBaHue BHIpaXKEHUH
1.9 KommuiekcHble uncia
2 VYpaBHEHHUSI U HEPABEHCTBA
2.1 Llenbie 1 1poOHO-paliMOHATBHBIC YPABHEHHS
2.2 HppannoHanbHbie ypaBHEHUS
2.3 TpuroHomerpruyeckue ypaBHeHUs
2.4 [Toka3zaTenbHble U JorapudmMuyecKkrue ypaBHEHUS
2.5 [Tenbie u ApoOHO-paLlMOHAIbHBIE HEPAaBEHCTBA
2.6 HppanuoHanbHbIe HEPABEHCTBA
2.7 [Toka3zaTenbHble U JorapudMuyecKue HepaBeHCTBa
2.8 TpuroHomerprueckue HepaBeHCTBA
2.9 CHcTeMBl U COBOKYITHOCTH YPaBHEHHUIT U HEPABCHCTB
2.10 VYpaBHEHHUs, HEPAaBEHCTBA M CUCTEMBI C TapaMeTpaMHu
2.11 Marpuiia cucTeMbl JIMHEHHBIX ypaBHEHH. ONpeeInTelb MaTPHIIBI
3 OyHKIUY U TpaduKu




OyHkIus, cnocoObl 3ananus GyHkuu. ['paduk GyHkiuu. B3aumHo oOpartHbIe

31 ¢bynkuu. Yérapie 1 HeuéTHBIC QyHKIMU. [lepuoandeckue GyHKIUH
Ob6nacTb ompezeneHuss ¥ MHOXKECTBO 3HaueHuUd ¢yHkuuu. Hymum QyHxium.
39 [IpomexxyTku 3HaKomocTosHcTBa. IIpoMexyTkM MOHOTOHHOCTH — (YHKIIHH.
' MaxkcumMyMbl 1 MUHMUMYMbI QyHkuuu. HaumbGosbiiee m HauMeHbIlee 3HaAYEHHE
(GYHKIIMM HA TPOMEXKYTKE
33 CrenenHasi QpyHKUMsS C HaTypaJbHBIM U IENbIM IMoka3aTeneM. E€ cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOpHS N-0i CTENEHH
3.4 Tpuronomerpuueckue GyHKIHH, UX CBOWCTBA U TpauKu
3.5 ITokazaTenbHas u norapupmudeckas GyHKIMH, UX CBONCTBA U IpapUKu
36 Touku pa3ppiBa. AcumMnTorsl rpadukoB ¢yHKnud. CBoiicTBa (QYyHKIUH,
' HENPEPBIBHBIX HA OTPE3KE
3.7 ITocnenoBaTenbHOCTH, CIOCOOBI 3aJaHUS MTOCIEA0BATEIHLHOCTEH
3.8 ApudmeTtrueckas U reoMmeTpruueckas nporpeccun. opMmysa cI0KHBIX IPOLIEHTOB
4 Hauana maremaTtuueckoro aHanusa
4.1 [TpousBoanas ¢pyHkiuu. [Ipon3BoaHbIC 2JIEMEHTAPHBIX () YHKIIUH
[IpumeHneHue HpPOU3BOAHOW K MCCIEAOBAHUIO (PYHKIMH Ha MOHOTOHHOCTH U
4.2 sKcTpeMyMbl. HaxoxaeHne HanbobIIero 1 HauMEHbIero 3HaueHus: QyHKIUU Ha
OTpe3Ke
4.3 [TepBooGOpasHas. MuTerpa
5 MHoOXkecTBa U JIOTUKa
5.1 MHoxecTBo, onepaiuy HaJ MHOKecTBaMu. [luarpammsl Ditnepa — Benna
5.2 Jloruka
6 BeposTHOCTE 1 cTaTHCTHKA
6.1 OmnwucarenbHas CTATUCTHKA
6.2 BepositHOCTB
6.3 Komb6unaropuka
7 Teomerpust
7.1 durypsl Ha MIJIOCKOCTU
7.2 IIpsiMbIe ¥ MIITOCKOCTH B TPOCTPAHCTBE
7.3 MHororpaHHUKN
7.4 Tena 1 MOBEPXHOCTH BpALLEHUS
7.5 KoopauHats! 1 BEKTOPBI




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JJI51 YUYEHUKA
I'eomerpus, 10-11 kmaccel/ Aranacsa JI.C., byty3oB B.®., Kagomies C.b. u

npyrue, AkunonepHoe oomectBo «M3narensctBo «IIpocBenienne»

METOAUYECKUE MATEPUAJIBI IUIS1 YUUTEJIA

1. 'eometpus, 10—11: Yueb. nus obmeodpazoBarenbHbix yupexxaenuii/ JI.C.AtanacsH,
B.®. byty3os, C.b. Kagomiies u np. — M.: [IpocBemienune, 2019r.

2. l'eometpus. 10-11 xnaccel. [Toypounsie pa3paboTku k yaeOHUKY ATaHacsHa - CaaksiH
C.M., byty3os B.®.

3. b.I'. 3uB. [lunaktudyeckue MaTepualibl mo reomeTpun 1 11 kimacca. — M.

IIpocsemenue, 2012. I'eomeTpus. 10-11 knaccest
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