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HOACHUTEJIBHAS 3AIIMCKA

['eomeTpust sIBIsICTCS OAHUM M3 0a30BBIX KypCOB Ha YPOBHE CPEIHETO OOIIETO
o0Opa3oBaHUs, TaK Kak 00ECIICYMBACT BO3MOKHOCTh U3yUCHHUS TUCIUTIINH €CTECTBEHHO-
HAyYHON HANpPABJICHHOCTH W TPEAMETOB TyMaHUTapHOTO mukia. [lockombKy
JIOTUYECKOE MBINIICHUE, (POPMHUPYEMOE MPU H3yYEHUU OOYYAIONTUMUCS TTOHSITHHHBIX
OCHOB T'€OMETPHH, TMPH JOKA3ATEIHCTBE TECOPEM M IMOCTPOCHUU IEMOYKH JIOTHUSCKHUX
YTBEPXKJICHUH TIpU PEIICHWH TEOMETPUYECCKUX 3ajad, YMEHHWE BBIABUTATh U
OMPOBEPraTh THUIIOTE3bl HEMOCPEICTBEHHO HWCIOIL3YIOTCS TIPU PEUICHUW 3aaad
€CTECTBEHHO-HAYYHOTO ITMKJIa, B YaCTHOCTH (PU3MYECKHUX 3a/1aY.

Lens ocBoeHuss mporpamMmbl yueOHOro kypca «l'eomeTpusi» Ha yriyOiaEéHHOM
YpOBHE — pPa3BUTHEC WHIWBHUIYAIbHBIX CIHOCOOHOCTEH OOYYAIOIIMXCS MPU H3YYCHUHU
TCOMETPHUH, KaK COCTABIISIONICH MpeaMeTHON obnacTn «MaTemMaTika U HHPOPMATHKA)
gyepe3 obecreueHrue BO3MOXKHOCTH NMPUOOPETEHUS W HCIIONB30BaHUS 00Jiee TITyOOKHUX
TCOMETPUYCCKUX 3HAHUH M JEHCTBUN, CHICIIUPUIHBIX T€OMETPHH, U HEOOXOIUMBIX JISI
YCIICITHOTO MPO(ECCHOHAILHOTO 00pa30BaHMs, CBSI3aHHOTO C HCIOJb30BaHHEM
MaTEMaTHUKH.

[TpriopuTeTHBIMK 3aJja4aMH  Kypca TEOMETPHH Ha YIUIYOJIEHHOM YpOBHE,
PaCIIMPSIONIMMH M YCUIMBAIOIIUMHU Kypc 0a30BOTO YPOBHSI, SIBJISIOTCS :

pacilipeHre MpPeACTaBICHUS O TE€OMETPUM KaK YacTH MHPOBON KYJIbTYpPHl H
(dbopMuUpoBaHUE OCO3HAHMS B3aUMOCBSI3U T€OMETPUU C OKPYKAIOIUM MUPOM;

(dbopMupOBaHUE MPEACTABICHHS O TPOCTPAHCTBEHHBIX (PUTYpaX KaK O BaXKHEHIINX
MaTEMaTUYECKUX MOJIENSIX, TO3BOJISIIOIIMX OMHUCHIBATH M H3y4YaTh pas3HbIC SIBICHUSA
OKpYXaIOIEro MUpa, 3HAHWE MOHATHUHHOTO amnmapara mo pazaeny «CTepeoMeTpus
y4eOHOT'0 Kypca T€OMETPHUH;

dbopMUpOBaHUE YMEHHUS BJIAJIETh OCHOBHBIMHU TOHSATHUSMH O TPOCTPAHCTBEHHBIX
durypax M MX OCHOBHBIMU CBONCTBaMH, 3HAHUE TeopeM, (QOpMyl U YMEHHUE HX
NPUMEHSITh, YMEHHUS JIOKa3bIBaTh TEOPEMBbl W HAXOJUTh HECTAaHIAPTHBIE CIOCOOBI
pEIIeHH 3a/1a4;

dbopMupoBaHUE YMEHUS PAaClO3HABATh HA YEPTEkKAX, MOJECISIX U B PEATbHOM MHUPE
MHOTOTPaHHUKH U TeJla BPAIICHHs, KOHCTPYHUPOBATh TE€OMETPUUECKUE MOJIEIH;

dbopMHUpOBaHNE TOHWMAHUS BO3MOXKHOCTH aKCHOMAaTUYECKOTO TOCTPOCHUS
MaTeMaTUYeCKuX Teopui, (HOPMHUPOBAHHE TOHUMAHHS POJH AaKCUOMATHKU TPHU
MIPOBEJICHUY PACCYKICHUM;

dbopMupoBaHUE YMEHHS BIAJETh METOJAMH JOKA3aTeIhCTB M alTOPUTMOB
pElIeHHs, YMEHUSI X MPUMEHSTh, MPOBOJWTH JOKA3aTeIbHBIE PACCYXKICHUS B XOJE
pEIICHHS] CTEPEOMETPUUYECKHX 3a7ad ¥ 3a7a4 C MPAKTHIECKUM COJICpKaHHEM,
dbopMupoBaHUE MPEICTABICHUS O HEOOXOIUMOCTH JIOKA3aTeNIbCTB NMPU O0OOCHOBAHHH
MaTeMaTUYECKUX YTBEPKICHUW M POJIM aKCMOMATHKHA B TPOBEICHUU JIETyKTUBHBIX
pacCyXJICHUM;



pa3BUTHE W  COBEPIICHCTBOBAHWE  WHTCIUICKTYaJIbHBIX M  TBOPYECKUX
crocoOHOCTe OOydYarolmuxcs, TMO3HABATEIBbHON aKTUBHOCTH, MCCIIEI0BATEIHCKUX
YMEHUH, KpUTHIHOCTH MBIIIJICHUS, HHTEPECca K U3YICHHIO TEOMETPHH;

dbopMupoBaHUE (PYHKIIMOHAIBHOW TPAMOTHOCTH, PEJIICBAHTHOW TE€OMETPUHU:
YMCHHS pAacllO3HABaTh TIPOSBICHUS T'€OMETPUYECKUX TOHIATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B PEATBbHBIX JXU3HCHHBIX CHTYAllUAX WM TPH H3YYEHUU JPYTUX
y4eOHBIX MPEAMETOB, MPOSBICHUS 3aBUCUMOCTEH U 3aKOHOMEPHOCTEH, MOJICTUPOBAHHSI
peaNbHBIX CUTYyallud, WCCIEAOBAHUSA TIIOCTPOCHHBIX MOJCICH, HWHTEPIIPETAIIIU
MOJIYYCHHBIX PE3yJIbTaTOB.

OCHOBHBIMH COJICPKATEIBHBIMU JIUHUSAMH yaeOHOTO Kypca «['eomerpusi» B 10-11
Kinaccax sBIAIOTCH: «lIpsMble M IUIOCKOCTH B IMPOCTPAHCTBE», «MHOTOTPaHHUKWY,
«Tena BpameHus», «BeKTOPbI W KOOPAMHATBHI B MPOCTPAHCTBE», «JIBYOKCHHS B
IIPOCTPAHCTBE.

ChopmynupoBannoe Bo DPI'OC COO TtpeboBaHHE «YyMETh OINEPUPOBATH
TOHSITHSIMU», PEJICBAHTHBIMU I€OMETPHUH Ha yriay0iaEHHOM ypoBHe oOyuenus B 10-11
KJaccaxX, OTHOCHUTCS KO BCEM COJIep)KaTeIbHBIM JIMHHSAM Y4eOHOro Kypca, a
(dbopMHUpOBaHUE JIOTHYCCKUX YMEHHH pacrpeaeisieTcsl He TOJIbKO MO COJEePIKaTeIbHBIM
JUHUSAM, HO W 1Mo TojaM oOydeHus. CojaepikaHue oOpa30oBaHHUs, COOTBETCTBYIOIIECE
NpEeIMETHBIM  pe3yibTaTaM  ocBoeHus  DexepanpHOoil  pabodeit  mporpammel,
pacnpenenéHHbIM 10 ToJaM OOYyYeHHMsI, CTPYKTYpHUPOBAHO TaKUM 00pa3oM, 4TOOBI KO
BCEM OCHOBHBIM, TMPUHIMIIHAAIBLHBIM  BONpocaM  oOywaromuecs oOpaliaiuch
HEOJTHOKpPATHO. OTO TO3BOJSET OPraHU30BaTh OBJAJCHUE TE€OMETPUUECKHUMU
NOHSATHSIMU W HAaBBIKAMM TIOCJEOBATEIbHO M TIOCTYNATENbHO, C COOJIIOJIEHUEM
NPUHIIMIIA TPEEMCTBEHHOCTH, a HOBBIE 3HAHHUS BKJIIOYaTh B OOIIYI0 CHCTEMY
TCOMETPUYECKUX TMPEJCTABICHUN 00YyJYarOIIUXCsl, paciiupss u yrayomnss eé, obpasys
IPOYHBIE MHOKECTBEHHBIE CBSI3H.

[lepexon kK U3y4eHUIO TEOMETPUU Ha YIITyOJIEHHOM YPOBHE MO3BOJISECT:

co3math  yciaoBus i guddepeHnuanuu  oOydeHHUsS, — MOCTPOCHUS
WHIUBUIYATbHBIX 00pa30BaTeIbHBIX MPOrpPaMM, OOECTEUUTh YIIIYOJIEHHOE H3Yy4YCHHE
T€OMETPHUU KaK COCTaBIAOINIEH yueOHoro mpeameTa «MaTemaTukay;

MOATOTOBUTH OOYYAIOMIMXCA K MPOJODKCHHUIO M3YUYEHHUS MATEeMATHKU C YYETOM
BBIOOpa Oynymeir mnpodeccun, obecreunBas MPEEMCTBEHHOCTh MEXIY OOIMHMM U
po¢eCCHOHATILHBIM 00Pa30BaHUEM.

Ha u3ydenne yuebnoro kypca «I['eomerpus» Ha yriryOJIEHHOM ypOBHE OTBOJUTCS
204 gaca: B 10 xmacce — 102 gaca (3 gaca B Henemnio), B 11 kmacce — 102 vaca (3 yaca B
HEJIEJIO).



COIEPKXAHUE OBYYEHUA
10 KVIACC

IIpsiMble U MJIOCKOCTH B MPOCTPAHCTBE

OcHOBHBIE MOHATUS cTepeoMeTpuu. Touka, mpsMasi, IOCKOCTb, MPOCTPAHCTBO.
[TonsiTue 06 aKCMOMATUYECKOM MOCTPOEHUU CTEPEOMETPUH: AKCUOMBI CTEPEOMETPHUH U
CJIIEJICTBUS U3 HUX.

B3anMHOE pacnonokeHue MNpsAMBIX B IIPOCTPAHCTBE:  IEpECeKaroluecs,
napasuieibHble M CKpelMBaromuecs npsiMbie. [Ipu3HAKU CKpPEUIMBAIOIIMXCS MPSMBbIX.
[TapannenbHOCTh OPSIMBIX M IUIOCKOCTEW B MPOCTPAHCTBE: MapajljieJbHBIE MNpPSIMBIC B
MPOCTPAHCTBE, MAPAIJIETBHOCTh TPEX MPSAMBIX, MAPAIIIETBHOCTH MPSAMON U MJIOCKOCTH.
[lapannenbHoe M ILEHTpPaJbHOE NPOEKTHpPOBaHUE, H300paxkeHue ¢Guryp. OCHOBHBIE
CBOICTBa MNapaJlJIENbHOTO MpoeKTUpoBaHus. M3o0paxkenue ¢uryp B mnapaieabHOM
OpPOEKIMU. YTIJIbl C COHANPABICHHBIMU CTOPOHAMH, YIOJ MEXIYy NPSMbIMU B
npoctpancTBe. [lapannenbHOCTh IMJIOCKOCTEW: NapajuieNibHble IUIOCKOCTH, CBOWCTBA
napajuieNbHbIX TIockocTei. IIpocreifne mpocTpaHCTBEHHBIE (PUTYPHI HA TUIOCKOCTH:
TeTpa’aAp, Napajuleenunes], HOCTPOEHUE CEUCHHIA.

[TeprieHAUKYISIPHOCTh TNPSIMON W IUIOCKOCTH: TMEPHEHIUKYJISIPHBIE MPSAMBIE B
IPOCTPAHCTBE, MPSIMBIE MapaJUIebHbIE U NEPHEHAUKYISPHBIE K IIOCKOCTH, MPHU3HAK
NEPHNEHIUKYISIPHOCTU MPSMOA M TUIOCKOCTH, TEOpEMa O MPSIMOM NMEepPHEHIUKYISPHON
I0CKOCTH. OpTOroHabHOE MpPOEKTHUpoBaHUE. llepneHauKynssp W HAKIOHHBIE:
pacCTOSIHUE OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHHE OT MPSIMOM 10 MJIOCKOCTH, MPOEKIUs
burypol Ha IIJIOCKOCTb. [leprieH IUKYIAPHOCTD MJIOCKOCTEN MIpU3HAK
NEePHEHIUKYISIPHOCTU ABYX MIOocKocTeil. Teopema o TpExX meprneHanKyaspax.

VYTIiael B IPOCTPAHCTBE: Yroj MEXIY NPSMOW U IUIOCKOCTBIO, ABYTPAaHHBIN Yrod,
JMHEWHBIA yroa JBYrpaHHOTO yria. TpéXxrpaHHbli U1 MHOrorpaHsbie yribl. CBoiCTBa
IUIOCKUX YIJI0B MHOrorpaHHoro yria. CBoWCTBa IUIOCKMX W JIByTPaHHBIX YIJIOB
TPEXTPAHHOTO yria. TeopeMbl KOCUHYCOB U CUHYCOB ISl TPEXTPAHHOTO yIJia.

MHororpaHHuKH

Buael MHOrorpanHukoB, pa3BEépTka MHororpaHHuka. Ilpusma: n-yrosipHas
npu3Ma, npsMas ¥ HAKJIOHHAs MPHU3MbI, OOKOBas W TOJIHAS TOBEPXHOCTH MPHU3MBI.
[Tapamnenenunen, npsAMOYTOJIBHBIM Napajuiesienuien U ero cBoictsa. Kparwaimue
IyTH HA MOBEPXHOCTU MHOrorpaHHuka. Teopema Oiinepa. [IpocTpaHncTBeHHasl TeopeMa
[Tudaropa. [Mupamuaa: N-yroiapHas nupaMuia, NpaBUIIbHAS W yCEYEHHAS TMUPAMUJIBI.
CaoiicTBa pEéObep u OOKOBBIX TIpaHed mpaBUIbHOM nHUpaMunbl. l[IpaBunbHBIE
MHOTOTPAaHHUKHW: TIpaBUJIbHAsl TMpu3Ma M TMpaBWIbHAs NUpaMUla, MpaBUJIbHAS
TpeyrojibHas MUpaMua U MPAaBUIBHBIN TeTpadap, Kyo. IIpencraBieHue o mpaBUIBHBIX
MHOTOIPaHHUKAX: OKTa’Ap, JOJCKAIP U UKOCABIP.

Boluncnenue 31eMeHTOB MHOTOIPAHHUKOB: péOpa, auaroHanu, yriel. [lnomanb
OOKOBOI MOBEPXHOCTU U MOJIHOM MOBEPXHOCTH MPSIMOI MPU3MBI, IOl OCHOBAHUM,



TeopemMa 0 OOKOBOM MOBEPXHOCTH MpsiMOM mpu3Mbl. [lomaas 60KOBOM MOBEPXHOCTH U
[IOBEPXHOCTH IIPAaBWIBHOM NMUPAMUBI, TEOPEMA O IUIOIIAAN YCEUEHHON TUPAMUBI.

Cummerpuss B TIPOCTPAHCTBE.  DJIEMEHTBl ~ CUMMETPUM  INPABHIBHBIX
MHOIOTpaHHUKOB. CHMMETpus B  MNPAaBWIBHOM  MHOTOIPDAHHUKE: CUMMETpHUSA
Napajuiejenunesa, CUMMETPUS IPAaBUIBHBIX IPU3M, CUMMETPUS I[PaBUIbHOU
IIAPAMUBI.

BekTopsI M1 KOOPAUHATHI B IPOCTPAHCTBE

IToHATHA: BEKTOP B IIPOCTPAHCTBE, HYJIEBOU BEKTOP, [JIMHA HEHYJIEBOI'O BEKTOPA,
BEKTOpPbl KOJUIMHEApHBIC, COHANPABICHHBIE U I[POTHUBOIOJIOKHO HAIlpaBJIICHHbIE
BEKTOpBl. PaBeHCTBO BEKTOpPOB. JIEMCTBUSA C BEKTOPAaMH: CJIOKEHHUE W BBIYMTAHUE
BEKTOPOB, CyMMa HECKOJIbBKHX BEKTOPOB, YMHOXEHHE BeKTOopa Ha uuciio. CBoiicTBa
CIOXEHMSI BeKTOpoB. (CBOHCTBA YMHOXEHHsSI BeKTopa Ha uyucio. Ilonsartue
KOMIUIAaHAapHbIE BEKTOpbl. lIpu3Hak koMIuIaHapHOCTM TpEX BEKTOPOB. IlpaBuio
napaenenunena. Teopema O pasjoKEHUU BEKTOpa II0 TPEM HEKOMIUIAHAPHBIM
BekTopaM. [IpsmMoyronmbHas cucrtemMa KoopAauHaT B mpocTpaHcTBe. KoopanHaTel
BeKkTOpa. CBsI3b MEXAY KOOpAMHATAMHM BEKTOPAa M KOOPAMHATAMHU TOUYEK. YTOJ MEXIY
BekTOpamu. CKalsipHOE NPOU3BEAECHUE BEKTOPOB.
11 KJIACC

TeJsia BpamueHus

[lonsTusi:  UMAUHApPUYECKAass  TMOBEPXHOCTh,  KOHHUYECKass  IOBEPXHOCTH,
chepuueckasi MOBEPXHOCTh, 0Opasyromue noBepxHocteil. Tenma BpaleHus: MUJIAHID,
KOHYC, YCEUEHHBIN KOHYC, cdepa, map. B3anmHoe pacnonoxenue chepsl U MI0CKOCTH,
KacaTeJgbHas IUIOCKOCTh K cdepe. M3o0pakeHme Tenm BpallleHHs HA IUIOCKOCTH.
Pa3Béprka mununapa u konyca. Cummerpus chepsl U mapa.

O6bEM. OcHOBHBIE CBOMCTBA 00BEMOB Tel. TeopeMa 00 00bEME MPSIMOYTOIBLHOTO
napajuienenurnena u ciuenctsus u3 He€. OO0BEM NpsIMON W HAKIOHHOW TPU3MBI,
IWIMH]IPA, TUpaMHIbl U KOHyca. O0BEM 11apa U MIapoBOTO CErMEHTA.

KoMOuHanuu ten BpaiieHus: ¥ MHOTOrpaHHUKOB. [Ipu3ma, BriMcaHHast B IUIUHID,
omucaHHas okono mmiauHapa. [lepecedenne cdepsl u mapa ¢ miockoctbio. Kacanue
mapa u cdepsl MWIOCKOCThI0. [loHSTHE MHOTOTpaHHWKA, OMHUCAHHOTO OKOJO c(epsl,
cdepsl, BIMCAHHONW B MHOTOTPAHHUK WJIH TEJIO BPAICHUS.

[Inomaas TOBEPXHOCTH MIJIMHIpA, KOHYca, IUIomans chepsl U e€ dYacTeil.
[Tonobue B nmpoctpancTBe. OTHOIICHHE 00BEMOB, TUTOMACH TTOBEPXHOCTEH 1MOTOOHBIX
¢uryp. IlpeobpazoBanme momoOusi, romoTeTHs. PemieHne 3amad Ha TJIIOCKOCTH C
HCIIOJIb30BaHUEM CTEPEOMETPUUYECKUX METO/IOB.

[locTpoeHune cedyeHWil MHOTOIPAHHUKOB W TEJ BpAICHHS: CEUCHHS IMWIMHApA
(mapayneabHO U NEPHEHIUKYISPHO OCH), CEUYEeHHs KOHYyca (MapayieJbHbIE OCHOBAHUIO
U IPOXOASIIUE Yepe3 BEPIIMHY), CEUCHHUS I11apa, METObI OCTPOCHUSI CEYEHUN: METOT
CJI€I0B, METOJI BHYTPEHHETO MIPOCKTUPOBAHUS, METO/ TIEPEeHOCa CEKYIIEH MIOCKOCTH.

BexTopbl 1 KOOPAMHATHI B MPOCTPAHCTBE



Bekropsl B mpoctpancTBe. Onepanuy HaJl BEKTOpaMH. BEKTOpHOE yMHOKEHHUE
BEKTOPOB. CBOMCTBAa BEKTOPHOIO yMHOKeHUsA. lIpsmMoyronpHas cucteMa KOOpAWHAT B
npoctpaHcTBe. Koopaunatsl BekTopa. Pa3noxkenue BekTopa no 6asucy. KoopaunatHo-
BEKTOPHBIA METOJI ITPU PEILIEHUU T€OMETPUUECKUX 3a/1a4.

J{BHKeHUsS B IPOCTPAHCTBE

JIBmkeHus npoctpancta. OtoOpaxkenus. JIBuxeHus U paBeHCTBO Guryp. O6mue
CBOMCTBA JBW)KEHHMW. BHIbl JIBHKEHUW: TMapajuIeIbHBIA MEPEHOC, LEHTPAJIbHAS
CUMMETpPHUSI, 3€pKajibHasg CUMMETpPHs, NOBOPOT BOKpYr mpsmoil. IIpeoOpazoBanus
nonoOus. [psimas u cdepa Ditnepa.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA VYYEBHOI'O KYPCA
«TEOMETPUS» (YTJIYBJEHHBIM YPOBEHb) HA YPOBHE CPEJHEIO
OBIIETI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATHBI

1) rpaskaaHcKkoe BOCIMTAHHE:

c(hOpPMUPOBAHHOCTh TPAXKAAHCKOW TMO3UIIMM OOYYAIOMIErocsl KaK aKTUBHOTO H
OTBETCTBEHHOI'0 YJIEHA POCCHIICKOTO 0O0IlecTBa, MPEJCTaBICHHE O MaTeMaTHYEeCKUX
OCHOBaxX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYP, SBICHUM, MPOLETYP IPaKAaHCKOTO
oO1recTBa (BBIOOPHI, OMIPOCHI U APYroe), YMEHHE B3aUMOJEHCTBOBATH C COIMAIBLHBIMU
WHCTUTYTaMU B COOTBETCTBUU C UX (DYHKIIUSIMU U Ha3HAUCHUEM;

2) maTpuoTHYeCKOe BOCIIMTAHHE:

c(hOpMUPOBAHHOCTh POCCUMCKON TpakAaHCKOW HACHTUYHOCTH, YBaXEHUSA K
NPOIIJIOMY ¥ HACTOAIIEMY POCCUMCKON MAaTeMaTUKH, I[EHHOCTHOE OTHOIICHUE K
JTOCTH)KCHUSIM POCCHUMCKUX MAaTEMaTUKOB M POCCHMCKONW MaTeMaTUYECKOM IITKOJIbI,
UCITOJIb30BaHUE ITUX JIOCTHXKEHUM B APYTUX HAyKaX, TEXHOJOTUSIX, chepax SKOHOMHUKH;

3) AyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHHME JyXOBHBIX IIEHHOCTEH pOCCHIICKOTO Hapoaa, c()OpMUPOBAHHOCTH
HPABCTBEHHOTO CO3HAaHMS, ATHYECKOTO TIOBEACHUS, CBSI3aHHOTO C TPAKTUYECKUM
NPUMEHEHHEM JOCTH)KEHUN HAayKH M AESATEIbHOCTHIO YUYEHOrO, OCO3HAHUE JIMYHOTO
BKJIaJ]a B IOCTPOEHUE YCTONYMBOTO OYIYyIIEro;

4) 3cTeTHYECKOE BOCIIMTAHHUE:

ACTETUYECKOE OTHOLIEHHE K MHUpPY, BKIIOYAas OCTETUKY MaTeMaTHYeCKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/iad, PEIICHHH, PacCyXJICHHH, BOCIPUHUMYHBOCTH K
MaTE€MAaTHYECKUM aCMEKTAM Pa3IN4YHbIX BUIOB UCKYCCTBA;

5) pusnyeckoe BocmUTaAHME:

c(hOpMHPOBAHHOCTh YMEHHUS TMPUMEHSATh MAaTeMAaTUYECKUE 3HAHHUS B HHTEpecax
3I0pOBOTO W 0e€30macHOro oOpas3a >KWM3HHM, OTBETCTBEHHOE OTHOIICHHE K CBOEMY
3I0POBBIO  (30pOBOE TMHTAaHHWE, COATAHCUPOBAHHBIN PEXUM 3aHATHH W OTABIXA,
perymsipHasi Gu3nvecKasi akTUBHOCTD), (PU3NYECKOE COBEPIICHCTBOBAHUE MPHU 3aHATHUSIX
CIIOPTUBHO-03J0POBUTEIIBHON JIESITEIIbHOCTBIO;

6) TpyaoBoe BocniuTaHMe:

TOTOBHOCTh K TPYIy, OCO3HAHUE IIEHHOCTU TPYIIOIIOOUS, NHTEPEC K Pa3TUIHBIM
chepam TPOPECCHOHATBLHON JCATENHHOCTH, CBSI3aHHBIM C MaTeMaTHKOW u  eé
MPUIOKEHUSIMU, YMEHHUE COBEpIIaTh OCO3HAHHBIM BBIOOp Oyayiied mnpodeccun u
peanu3oBbIBaTh COOCTBEHHbIE JKM3HEHHBIE IUIaHBI, TOTOBHOCTh M CHOCOOHOCTH K
MaTeMaTH4ecKOMy OOpa30BaHHUIO M CaMOOOPA30BAaHUIO HAa MPOTSIKEHUU BCEH KU3HU,
FOTOBHOCTh K AKTUBHOMY YYacCTHUIO B PEUICHUH MPAKTUYECKUX 3a]a4 MaTeMaTU4eCKOU
HaIpaBJICHHOCTH;



7) 3K0JI0rH4ecKoe BOCIIUTAHHUE:

c(hOpMUPOBAHHOCTH IKOJOTHUECKON KYJIbTYpPhl, IOHUMAHUE BIUSHUS COIUATILHO-
SKOHOMUYECKUX TMPOIECCOB HAa COCTOSHUE NPHUPOJHOM U COLMAIBHOM Cpeabl,
OCO3HAHHE TIJI00AJBHOIO XapakTepa OJKOJOTHYECKUX TMpoOJieM, OpUEHTalus Ha
MIPUMEHEHUE MaTeMaTHUYEeCKUX 3HAHUU JJIsi pelieHus 3ajad B 00JIaCTH OKpY>Karomiei
Cpenbl, IUIAHUPOBAHUE TIIOCTYNKOB M OIEHKM HMX BO3MOXHBIX TOCIHEICTBUN st
OKPYKAIOIIEN CPEBI;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(hOpMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAyKU W OOIIECCTBEHHOW MPAKTHUKH, TOHUMAHUE MAaTEMaTUYECKOM HAyKH Kak
chepbl UeTTOBEYECKOM JEATETbHOCTH, ATANIOB €€ Pa3BUTUSI U 3HAYUMOCTH JIJISl pa3BUTHS
[IMBWJIN3AIIMU, OBJIAJICHUE SI3BIKOM MATEMaTUKH W MaTeMaTUYeCKOW KYJIbTYpOH Kak
CpPEJCTBOM  TO3HAaHUS  MHUpPA, TOTOBHOCTh  OCYHIECTBIATH  MPOCKTHYIO U
UCCJIE0BATEIBCKYIO ACSATEIbHOCTh UHIUBUIYAILHO U B TPYIIIE.

METAIPEIMETHBIE PE3YJIbTATBI
ITo3HaBaTe/ibHBbIE YHUBEPCATbHbIEC Y4eOHbIE 1eHCTBUSA

ba3oBble JJoruyeckue aelcTBUN:

BBISIBJISITH M XapaKTEpU30BaTh CYIIECTBEHHbIC MPU3HAKM MaTEMATHYECKUX
O00OBEKTOB, TOHATUN, OTHOIICHUN MEXIy MOHITHUAMHU, (POPMYIUPOBATH OMPEICIICHHS
MOHSATUM, YCTAaHABJIMBATh CYIIECTBEHHBINM MPU3HAK KiIacCU(PUKAIIMU, OCHOBAHUS JIs
0000IIIeHNs U CpaBHEHUS, KPUTEPUU MTPOBOIUMOTO aHAJIH3a;

BOCIIPUHUMATH, (P OPMYJIUPOBATH U TTPEOOPA30BBIBAThH CYKICHUS : YTBEPIUTEIbHbBIC
U OTpHUIIATENIbHBIC, €IMHUYHbBIE, YACTHBIC M 0OIIIHUE, YCIOBHBIC,

BBISBJISITH MAaTeMaTUUYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M W MPOTHUBOPEYHUS B
dakTax, MaHHBIX, HAOJIONCHHSAX W YTBEPKICHHUAX, Ipeayiaratb KPUTEPUH IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U NMMPOTUBOPECUHI;

JeNaTh BBIBOJABI C HCIOJb30BAHUEM 3aKOHOB JIOTMKH, JCAYKTUBHBIX U
WHAYKTUBHBIX YMO3AKJIIOUCHUM, YMO3AKIIOUCHUN IO aHAJIOTHH;

MPOBOJUTH CAMOCTOSTEIBHO JIOKA3aTEILCTBA MATEMATUUYECKUX YTBEPKIACHUN
(mpsiMble ¥ OT TPOTHBHOIO), BBICTPAMBATH APTyYMEHTAIMIO, MPUBOJAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYXKJICHHS 1 BBIBOJIBI,

BBIOMpATh CIOCO0 perieHrs y4eOHOM 3ajaun (CpaBHUBATh HECKOJIBbKO BapHAHTOB
peleHus, BEIOMpaTh HanboJiee MOAXOASAIIUN ¢ yUETOM CaMOCTOATEILHO BBIACICHHBIX
KPUTEPUEB).

ba3oBble ucciienoBaTeibCKue 1eHCTBHUS:

WCTOJIb30BAaTh  BOIMPOCHI KaK HMCCIEIOBATEIILCKUA HWHCTPYMEHT ITO3HAHUA,
dbopMyITHpOBATh BOMPOCH], (DHKCHPYIONIME MPOTHBOPEYHE, MPoOJIeMy, YCTaHABIMBAThH
HCKOMOE U JaHHOe, (OpPMHUPOBATh THIIOTE3Y, APTYMEHTHPOBATH CBOIO ITO3MIIHUIO,
MHECHHE;



MPOBOJIUTh CAMOCTOSITEJILHO CIUITAHUPOBAHHBIM SKCIEPUMEHT, UCCIEIOBAHUE TIO
YCTAaHOBJICHHIO OCOOEHHOCTE MaTeMaTH4YecKOro oOBbeKTa, SBJIEHHs, mpolecca,
BBISIBIICHUIO 3aBUCUMOCTEN MEXKy O0bEeKTaMHU, SIBICHUSIMU, MPOIECCAMMU;

CaMOCTOSITEIbHO (GOPMYIUPOBAaTH OOOOIIEHUS U BBIBOJABI IO pe3ysibTaTaM
MPOBEAEHHOTO HAOJIIOACHUS, MCCIIEI0BaHUs, OLIEHUBATh JOCTOBEPHOCTH IMOJIYyUYEHHBIX
PEe3yIbTAaTOB, BHIBOJIOB U 000OIICHUI;

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTUE IIpoIlecca, a TakKe BBIIBUTATh
MIPEOJIOAKEHHUS O €r0 Pa3BUTUH B HOBBIX YCIOBHUSX.

Pab6ora ¢ undgopmanmeii:

BBISIBIIATH AeUIUTH HUHGOPMAIIMU, JTaHHBIX, HEOOXOJWMBIX I OTBETa Ha
BOIIPOC U JIJIsI pEIIeHUs 3a1a4H;

BBIOMpaTh MHGOPMAIUIO W3 HUCTOYHUKOB PA3JIMYHBIX THUIIOB, AHAIM3UPOBATH,
CUCTEMATH3UPOBAaTh U HMHTEPHPETUPOBATH WH(OpPMAIMIO Pa3IUYHBIX BUIAO0B U (HopM
peICTaBICHUS;

CTPYKTypUpOBaTh HHGOPMAIIMIO, TPEACTaBIATh €€ B pPa3IudyHbIX (Qopmax,
WJUTFOCTPUPOBATH TPpaPUUIECKH;

OIICHUBATh HAAEKHOCTh MH(POPMAIIMU IO CAMOCTOATEIBHO CPOPMYITUPOBAHHBIM
KPUTEPHUSIM.

KoMMyHuKaTHBHBIEC YHHBEpPCAJIbHbIC YUeOHbIE 1eHCTBUSA

OO01menue:

BOCIPUHUMATh U (HOPMYITUPOBATH CYXKICHUS B COOTBETCTBUU C YCJIOBHUSIMU U
HEJSIMU OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPaXXaTh CBOIO TOYKY 3PEHHUSI B YCTHBIX U
NUCbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHHS MO XOAY PELICHHUs 3aJayd, KOMMEHTHUPOBATh
MIOJIYYEHHBIN PE3yIIbTaT;

B XoA€ OOCYXJeHHUsS 3aJaBaTh BOMPOCHI IO CYIIECTBY OOCYXIaeMOW TEMBI,
npoOJIeMbl, pelaeMor 3a/ayi, BHICKA3bIBAaTh MJCH, HAIICJICHHBIE HA MOUCK PEIICHHS,
COMNOCTABJISIT CBOU CYXIEHUA C CYXKICHUSMH JIPYTHUX YYaCTHUKOB JIMAJIOra,
OoOHapy>XUBaTh Pa3IMYUE U CXOJCTBO IMO3UIIMIMA, B KOPPEKTHOU GopMme HopMyIupoBaTh
pa3HorIacus, CBOU BO3PAXKECHUS;

MPEACTABIATh PE3yJbTaThl PEUICHUS 3aJaud, HKCHEPUMEHTAa, HCCIEIOBAHUS,
MPOEKTa, CaMOCTOSITENIbHO BHIOMpaTh (opMaT BBICTYIUIGHHS C YYETOM 3aja4
MIpEe3eHTAaIMU U 0COOCHHOCTEN ayIUTOPHUHU.

PeryJisiTUBHBbIC YHHBepPCaJIbHbIe Y4eOHbIE 1eHCTBUS

Camoopranusanus:

COCTaBIIATHh IUIAH, AJTOPUTM pEIICHHS 3a7add, BHIOMpATh CIOCOO pEIICHHS C
y9€TOM HMMEIONTUXCSI PECYPCOB M COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHPOBATh U
KOPPEKTUPOBATHh BAPUAHTHI PEIICHUH ¢ y4€TOM HOBOU WH(MOPMAITUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHbIH HHTEJJIEKT:

BJIaJICTh HABBIKAMHU MO3HABATEIBHON pedreKCHM KaK OCO3HAHHSI COBEPIIAEMBIX
NEUCTBUM M MBICIUTEIBHBIX MPOLECCOB, WX PE3YyJbTAaTOB, BIAJETh CIOCOOaAMU



CaMONPOBEPKH, CAMOKOHTPOJS IMpollecca M pe3yibTaTa pELICHUS MaTeMaTH4YeCKOU
3a/1auu;

NPEeABUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTH IpHU PEIICHUM 3a]layH,
BHOCUTh KOPPEKTHBBI B JESITEIBHOCTh HAa OCHOBE HOBBIX OOCTOSTEIBCTB, JAHHBIX,
HalJIEHHBIX OIIHUOOK, BbISIBICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJIbTaTa LIEJH M YCIOBUSAM, OOBSICHATH MPUUYMHBI
JOCTWKEHUSI WM HEJOCTHKEHUS PEe3yJbTaTOB JEATEeNbHOCTH, HaXOAWTh OUIMOKY,
JaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1€ATEbHOCTD:

NOHMMATh M HCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOM M WHJMBHUIYaJIbHOU
paboThl MpU pelIeHUHd Y4eOHBIX 3a/lay, IPUHUMATh 11eJIb COBMECTHOM N1eATeIbHOCTH,
IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboThl, pachnpeAensaTb BHIBI padoT,
JIOTOBApUBAThLCSA, OOCYXKJaTh MPOILECC W pe3yabTaT paboThl, 00001IaTh MHEHUS
HECKOJIbKUX JIIOJICH;

y4acTBOBAaTh B TPyHNoBbIX (opmax paboThl (00CyxkaeHHs, OOMEH MHEHH,
«MO3TOBbI€ MITYPMbD» U HMHbBIE), BBIMOJIHATH CBOIO YacTh PabOThl U KOOPAUHUPOBATH
CBOM JCHCTBUS C JAPYTMMH YJI€HAMU KOMAaHbl, OIEHWBATh KAYECTBO CBOET0 BKJaJa B
00U TPOAYKT MO KpUTEPHUSIM, CHOPMYITMPOBAHHBIM yUYaCTHUKAMHU B3aUMOICHCTBHUS.

NPEAMETHBIE PE3YJIbTATBI

K xoniy 10 kinacca oOyqaromuiicst HAy9UTCS:

e CBOOOJHO ONEPUPOBATH OCHOBHBIMH MOHSITUSIMU CTEPEOMETPUU TPU PEIICHUU
3a/lay ¥ MPOBEJICHUN MAaTEMAaTUYECKUX PACCYKICHU;

e TMPUMEHATH AKCHOMBI CTEPEOMETPUM W CJEICTBUS M3 HHUX NPU PEIICHUH
reOMETPUYECKUX 3a/1a4;

e KJIACCH(PUIMPOBATH B3aMMHOE PpACIOJIOKEHUE TMPSAMBIX B TPOCTPAHCTBE,
TUTOCKOCTEH B MIPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEH B MPOCTPAHCTBE;

e CBOOOJHO ONEpPUPOBAThH MOHATHUSIMH, CBSI3AHHBIMU C YIJIAMH B MPOCTPAHCTBE:
MEXIy NPSIMBIMHU B IPOCTPAHCTBE, MEXKY IPSIMOM U MIIOCKOCTHIO;

e CBOOOJHO OTMIEPUPOBATH MOHITHIMHU, CBI3aHHBIMH C MHOTOTPAaHHUKAMU;

e CBOOOJHO pacro3HaBaTh OCHOBHBIE BHUJbI MHOTOTPAaHHUKOB (TpuU3Ma,
UpaMuIa, MPSMOYTOJIBHBIN Tapalijiesienumne, Ky0);

e KJaccuuIMpoBaTh MHOT'OTPaHHHUKH, BBIOMpAs OCHOBaHUS IUTSL
KJIaCCH(UKAITIH;
e CBOOOIHO OTICPUPOBATH MMOHATUSIMH, CBSA3aHHBIMU c CEeYEeHUEM

MHOT'OTPaHHUKOB TJIOCKOCThIO;

e BBINOJHATh HapaJJIEIbHOE, LEHTPAIbHOE M OPTOrOHAIBHOE MPOEKTUPOBAHUE
buryp Ha MIOCKOCTH, BHIMOTHATH U300paKeHUS PUTYD HA IIIOCKOCTH;

e CTPOUTHb CEUEHUS MHOTOIPAHHUKOB pA3JIMYHBIMU METOJAMH, BBINOJIHATD
(BBIHOCHBI€) MJIOCKUE YEPTEHKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYpP: BU
CBEpXY, COOKY, CHH3Y;



BBIYHUCIISITh IUIOMIAAM TMOBEPXHOCTEH MHOTOTPAHHHUKOB (MpU3Ma, MHUpPaMHUaA),
FEOMETPUUECKUX T C MPUMEHEHUEM (HOpMYIT;

CBOOOJ/IHO ONEPUPOBATH MOHATUAMU: CUMMETPUS B MIPOCTPAHCTBE, LICHTP, OCh U
IJIOCKOCTh CUMMETPHH, IIEHTP, OCh U INIOCKOCTh CUMMETPUU (PUTYPHI;
CBOOOJIHO OMEPUPOBATh TMOHATUSIMU, COOTBETCTBYIOIIMMU BEKTOpaM U
KOOpJAMHATAM B MPOCTPAHCTBE;

BBITIOJIHATH ACHUCTBUA HaJl BEKTOPaMUu;

pemarb 3aJadyd  Ha  JIOKa3aTeJIbCTBO MATEMAaTUYECKUX OTHOLICHUWA W
HaXOXJICHUE TE€OMETPUUYECKUX BEIUYUH, NPUMEHSSI U3BECTHBIC METOABI MpHU
pELIEHMH MaTEeMAaTUYECKUX 3a7ad MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJII0KHOCTH;

NPUMEHSATh  MOPOCTEHIIME  TMPOrpaMMHBIE  CpPEACTBA UM DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI ITPU PEUICHUU CTEPEOMETPUUECKUX 3a/1a4;
U3BJICKATh, MPEOOpPa30BBIBATH M  HMHTEPIPETUPOBATH HH(OpMAIMIO O
IIPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PUTYpax, MPeICTaBICHHYIO Ha YepTekKax
U PUCYHKaX;

NPUMEHSTh TOJIYYCHHbIC 3HAHUS HAa MPAKTUKE: CPAaBHUBATH U AHAIM3UPOBATH
peasibHbI€ CUTYyalluM, MPUMEHSITh HU3yYCHHBIC TOHSTHUS B MPOIECCE MOMCKA
pelieHruss MareMaTH4eckd CchOpMYyJIUPOBAHHOW MPOOJEMBbI, MOJEIUPOBATH
peanbHbIE CUTYAllMU Ha SI3bIKE T€OMETPUU, UCCIEA0BATh OCTPOECHHBIE MOJAEIH
C HUCIIOJIb30BAaHUEM T'€OMETPUYECKUX MOHSATHH W TeopeM, ammapara ajareOpsl,
pemaTh MPaKTUYECKUE 3aJaud, CBA3AHHBIE C HAXOKICHHEM TIE€OMETPUYECKHUX
BEJINYMH;

UMETh TPEACTABICHUS 00 OCHOBHBIX OJTamax pa3BUTHA TEOMETPUH Kak
COCTaBHOM YacTH (pyHIaMEHTa Pa3BUTHS TEXHOJIOTHI.

K xonity 11 kiacca oOyJaromuiicst HAy9UTCS:

CBOOOJIHO ONEpPUPOBaTh MOHATHSIMH, CBSI3aHHBIMH C  IWJIMHIAPUYECKOM,
KOHUYECKOUN M chepruIECKON MOBEPXHOCTAMH, OOBICHITH CITIOCOOBI TTOTYUCHHS,
OTEpUPOBATh MOHSATUSMHU, CBSI3AHHBIMU C TEJaMU BpAIEHUS: IMIUHIPOM,
KOHYCOM, c(hepoil u mapom;

pacrmo3HaBaTh Tela BpamieHus (UUIUHApP, KOHYC, cdhepa U map) u oOBSCHATH
CIIOCOOBI TTOTYUYEHUS TEN BPAICHUS;

KJIacCU(UIIUPOBATH B3AMMHOE PACIIONIOKEHUE CHEephl U MIIOCKOCTH;

BBIYUCTISITh BETMYUHBI DJIEMEHTOB MHOTOTPAHHUKOB U TEJ BPAIICHUS, O0BEMBI
¥ TUTOIIAM TTIOBEPXHOCTEH MHOTOTPAHHUKOB U TEJ BPAIICHHUSI, TEOMETPUUECKUX
TEJ ¢ MpuMeHeHneM hopmy;

CBOOOJTHO OMEPUPOBATH TMOHSATUSMH, CBS3aHHBIMH C KOMOWHAIMSMHU Tel
BpallleHWsT ¥ MHOTOTPAHHUKOB: MHOTOTPAaHHUK, BIHUCAaHHBIMN B cdepy u
OTMCAaHHBIA OKOJIO cdephl, cdepa, BNHCAHHAS B MHOTOTPAHHUK WU TEJO
BpAIIICHHUSI,;



BBIUMCISATh COOTHOLIEHUS MEXIY IUIOMAAIMH TOBEPXHOCTEH M OO0BEMaMu
IMOJOOHBIX TEI;

M300pakaTh M3ydaeMble (UTYPBI, BBITONHATH (BBIHOCHBIE) IJIOCKUE YEPTEKHU
U3 PUCYHKOB MPOCTBIX O0BEMHBIX (PUTyp: BUJ CBEPXY, COOKY, CHH3Y, CTPOUTD
CEYEHHMsI TeJl BpallleHUS;

U3BJIEKaTh, WHTEPIPETUPOBATH M  MPeoOpa3oBbIBATH HH(OpMaALKIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUrypax, MpeCTaBICHHYIO Ha YepTexkax
U PUCYHKAX;

CBOOOJTHO ONEPUPOBATH MOHSATUEM BEKTOP B IPOCTPAHCTBE;

BBITMOJHATH ONEpallMK HaJl BEKTOPaMUu;

3a/1aBaTh IJIOCKOCTh YPABHEHHUEM B JIEKaPTOBOM CUCTEME KOOPUHAT;

pemarb reoMeTpUYecKue 3aJaud Ha BBIYHMCIEHUE YIJIOB MEXIY MPSMBIMU U
IUIOCKOCTSIMU, BBIYMCIIEHHE PACCTOSTHUN OT TOYKH JO IJIOCKOCTH, B II€JIOM, Ha
IpUMEHEHHE BEKTOPHO-KOOPIUHATHOTO METO/1a TPHU PEILICHUH;

CBOOOJHO  OMEpUpPOBATh TOHSATUSMH, CBSI3aHHBIMM C JIBIDKEHHEM B
IIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHUN;

BBIMIOJHATh  M300pa)K€HHMs MHOTOTPAHHUKOB W TeJl  BpallleHUs TpHU
napajijieIbHOM MEePEeHOCE, LEHTPAIbHOW CUMMETPHH, 3€pKabHON CUMMETPUH,
IIpU MOBOPOTE BOKPYT MPSIMOii, MpeoOpa3oBaHus MO100uS;

CTPOUTH CEYEHHsS MHOTOIPAaHHHMKOB M TEJ BpallCHUS: CEYEHUs LWIMHIpA
(mapajuieIpbHO W NEPHEHAMKYJSIPHO OCH), CEYEHUs KOHyca (mapasulesIbHbIe
OCHOBaHHIO U MPOXOSALINE YepE3 BEPLUINHY ), CEUEHUS 11apa;

UCIIOJIb30BaTh METOJBI IIOCTPOEHUS CEUEHUMH: METOJ CIEI0B, METO.X
BHYTPEHHETO MPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYIIEN IUIOCKOCTH;
JOKa3bIBaTh FEOMETPUUECKHE YTBEPKICHNUS;

OPUMEHATh FeoMeTpuuecKkue (hakThl Ui pelIeHus CTEPEOMETPUUYECKUX 3ajad,
IPEAIONAraiX HECKOJIbKO IAaroB PEUICHUs, €CIU YCIOBHS IPUMEHEHUS
3a/1aHbI B IBHOW U HESIBHOM (hopme;

pemarb 3aJadyd  Ha  JI0Ka3aTeJIbCTBO MAaTEMaTHYECKUX OTHOLIEHWH U
HAXO0XJAECHUE F'€OMETPUUECKUX BEJINYMH;

OPUMEHATh HIPOrPAMMHBIE CpPEACTBA U 3JIEKTPOHHO-KOMMYHHMKALMOHHBIE
CUCTEMBI IIPU PELICHUH CTEPEOMETPUYECKUX 3a/1a4;

OPUMEHATH MOJTYYEHHbIE 3HaHHUs Ha MPAKTHKE: CPAaBHUBATh, aHAJIU3UPOBATH U
OLICHMBATh PEaJbHbIE CUTYallUH, MNPUMEHITh W3YUYEHHBIE NOHATHUS, TEOPEMBI,
CBOICTBa B TpOIlECCE MOMCKA PEIIECHUs MaTeMaTHYecKd c(HopMyrIHpoBaHHON
npoOsieMbl, MOJEIUPOBATH pEalbHbIC CUTyalldd Ha S3bIKE TE€OMETPHH,
UCCIIEI0BAaTh IIOCTPOECHHBIE MOJEIH C HCIOJb30BAHUEM TIE€OMETPHUYECKHUX
NOHATUH M TEOpeM, ammapaTta anreOphl, pelaTh MNPaKTHUYECKUE 3aJauH,
CBSI3aHHBIE C HAXOXKJIECHUEM T€OMETPUUECKUX BEJIIMUUH;

UMETh MPEJCTaBICHUS 00 OCHOBHBIX JTamax pa3BUTHUA TE€OMETPUM Kak
COCTaBHOM 4yacTu (pyHJIaMeHTa Pa3BUTHUS TEXHOJIOTHIA.



TEMATHUYECKOE IINIAHUPOBAHHUE
10 KVIACC

Ne
n/n

HaumeHoBaHue pa3ie/ioB U TeM
MPOrpamMmmbl

KoaunuyecTBo 4acoB

KoHTpoJbHbIE

Bcero
padoTsI

IIpakTH4eckue
padoThbI

JuekTpoHHble (¢ poBbIE)
o0pa3oBaTe/ibHbIE peCypChl

BBenenune B crepeoMeTpHio

23 1

http://www.schoolcollection.edu.ru
http://fcior.edu.ru
http://window.edu.ru
http://www.school.edu.ru
http://www.it-n.ru
http://www.uroki.net/docinf.htm
http://mathnet.spb.ru
http://www.problems.ru
https://resh.edu.ru
https://www.yaklass.ru

B3aumHoe pacnosoxeHue npsmMbix B
MIPOCTPAHCTBE

http://www.schoolcollection.edu.ru
http://fcior.edu.ru
http://window.edu.ru
http://www.school.edu.ru
http://www.it-n.ru
http://www.uroki.net/docinf.htm

http://mathnet.spb.ru

http://www.problems.ru

https://resh.edu.ru

https://www.yaklass.ru

[TapanienbHOCTb NPSAMBIX U INIOCKOCTEN B
IIPOCTPAHCTBE

http://www.schoolcollection.edu.ru

http://fcior.edu.ru

http://window.edu.ru

http://www.school.edu.ru

http://www.it-n.ru

http://www.uroki.net/docinf.htm

http://mathnet.spb.ru



http://www.schoolcollection.edu.ru/
http://fcior.edu.ru/
http://window.edu.ru/
http://www.school.edu.ru/
http://www.it-n.ru/
http://www.uroki.net/docinf.htm
http://mathnet.spb.ru/
http://www.problems.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
http://www.schoolcollection.edu.ru/
http://fcior.edu.ru/
http://window.edu.ru/
http://www.school.edu.ru/
http://www.it-n.ru/
http://www.uroki.net/docinf.htm
http://mathnet.spb.ru/
http://www.problems.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
http://www.schoolcollection.edu.ru/
http://fcior.edu.ru/
http://window.edu.ru/
http://www.school.edu.ru/
http://www.it-n.ru/
http://www.uroki.net/docinf.htm
http://mathnet.spb.ru/

http://www.problems.ru

https://resh.edu.ru

https://www.yaklass.ru

[lepneHMKyYISIPHOCTD NPSAMBIX U
IIJIOCKOCTEHN B IIPOCTPAHCTBE

25

http://www.schoolcollection.edu.ru

http://fcior.edu.ru

http://window.edu.ru

http://www.school.edu.ru

http://www.it-n.ru

http://www.uroki.net/docinf.htm

http://mathnet.spb.ru

http://www.problems.ru

https://resh.edu.ru

https://www.yaklass.ru

VYTriasl 1 pacCTOSTHUS

16

http://www.schoolcollection.edu.ru

http://fcior.edu.ru

http://window.edu.ru

http://www.school.edu.ru

http://www.it-n.ru

http://www.uroki.net/docinf.htm

http://mathnet.spb.ru

http://www.problems.ru

https://resh.edu.ru

https://www.yaklass.ru

MHororpaHHUKH

http://www.schoolcollection.edu.ru

http://fcior.edu.ru

http://window.edu.ru

http://www.school.edu.ru

http://www.it-n.ru

http://www.uroki.net/docinf.htm

http://mathnet.spb.ru

http://www.problems.ru

https://resh.edu.ru

https://www.yaklass.ru

BekTopsl B IpocTpaHcTBE

12

http://www.schoolcollection.edu.ru



http://www.problems.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
http://www.schoolcollection.edu.ru/
http://fcior.edu.ru/
http://window.edu.ru/
http://www.school.edu.ru/
http://www.it-n.ru/
http://www.uroki.net/docinf.htm
http://mathnet.spb.ru/
http://www.problems.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
http://www.schoolcollection.edu.ru/
http://fcior.edu.ru/
http://window.edu.ru/
http://www.school.edu.ru/
http://www.it-n.ru/
http://www.uroki.net/docinf.htm
http://mathnet.spb.ru/
http://www.problems.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
http://www.schoolcollection.edu.ru/
http://fcior.edu.ru/
http://window.edu.ru/
http://www.school.edu.ru/
http://www.it-n.ru/
http://www.uroki.net/docinf.htm
http://mathnet.spb.ru/
http://www.problems.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
http://www.schoolcollection.edu.ru/

http://fcior.edu.ru

http://window.edu.ru

http://www.school.edu.ru

http://www.it-n.ru

http://www.uroki.net/docinf.htm

http://mathnet.spb.ru

http://www.problems.ru

https://resh.edu.ru

https://www.yaklass.ru

[ToBTOpEeHME, 0000IIIEHNE U CUCTEMATH3AIIHS

http://www.schoolcollection.edu.ru

http://fcior.edu.ru

http://window.edu.ru

http://www.school.edu.ru

http://www.it-n.ru

3HAaHUM > http://www.uroki.net/docinf.htm
http://mathnet.spb.ru
http://www.problems.ru
https://resh.edu.ru
https://www.yaklass.ru
OBILIEE KOJIMYECTBO YACOB I1O ITPO'PAMME 102



http://fcior.edu.ru/
http://window.edu.ru/
http://www.school.edu.ru/
http://www.it-n.ru/
http://www.uroki.net/docinf.htm
http://mathnet.spb.ru/
http://www.problems.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
http://www.schoolcollection.edu.ru/
http://fcior.edu.ru/
http://window.edu.ru/
http://www.school.edu.ru/
http://www.it-n.ru/
http://www.uroki.net/docinf.htm
http://mathnet.spb.ru/
http://www.problems.ru/
https://resh.edu.ru/
https://www.yaklass.ru/

11 KJIACC

Ne i/t

HaumeHnoBanue pa3esioB U TeM
NPOrpaMMblI

KoaudecTBo 4acoB

KonrpoJuabHbie
Bcero P
padoTsI

IIpakTHYeckue
padoThbI

JuexkTpoHHble (UG poBbIE)
o0pa3oBaTe/ibHbIE peCypChl

AHanuTndeckas reoMeTpus
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IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo yacoB

Bcero

KoHnTpoJbHbie
padoTbI

OcHoBHbIE IIpaBUJIa 300paKEHUS HA PUCYHKE IJIOCKOCTH, apajlIeIbHbIX NPAMBIX (OTPE3KOB),
CepeINHBI OTPE3Ka

[TonsTHS cTepeoMeTpun: TOUKa, MPsiMas, INIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIE IPaBUJIa U300pakeHUs
Ha PUCYHKE IIOCKOCTH, apaJuIeIbHBIX MPSAMBIX (OTPE3KOB), CEPEIUHBI OTpE3Ka

IlonsThs: MEPECCKAOIUECA IIJIOCKOCTH, MEPCCCKAIONIUECA TTpsAMas U INIOCKOCTh; IMOJIYIIPOCTPAHCTBO

IlonsaTus: MEPECCKAOIMUECA TINIOCKOCTH, MEPECCECKAIOIMIUECA ITpsAMas U INIOCKOCTh; ITOJIYIIPOCTPAHCTBO

MHororpaHHUKH, U300pa)keHUe MPOCTEUIINX MPOCTPAHCTBEHHBIX (PUTYpP, HECYILIECTBYIOIINX OOBEKTOB

MHororpaHHUKH, H300pa)keHUe MPOCTEUIINX TPOCTPAHCTBEHHBIX (UTYP, HECYIIECTBYIOIINX 0OBEKTOB

AKCHOMBI CTEPEOMETPHUH U TIEPBbBIE CIEACTBUS U3 HUX

o N OO |0 bd W

AKCHOMBI CTEPEOMETPHUH U TIEPBBIE CIECACTBUS U3 HUX

L

AKCHOMBI CTepeOMETPHUH U TIepBbIe cleACTBUS U3 HUX. CrocoObl 3aJjaHus MPSAMBIX U MJIOCKOCTEN B
npocTtpancTBe. O603HAUYCHHSI PSAMBIX M TUIOCKOCTEH

10

N300paxkenue ceueHunil mupamMuabl, Kyda v MpU3Mbl, KOTOpbIE MPOXOAAT uepe3 ux péopa. Mzobpaxenue
NepeceyeH sl MOJYyYeHHBIX IJI0OCKOCTeN. PackpallinBanre NOCTPOECHHBIX CEUEHUHN Pa3HBIMU I[BETAMHU

11

N300paxkenue ceueHuil mupamMuabl, Kyda v MpU3Mbl, KOTOpbIE MPOXOAAT uepe3 ux pédpa. Mzobpaxenue
nepeceyeHusl MOJyYeHHBIX MJI0CKoCTel. PackpamBanue moCTpOEHHBIX CEUYECHUI pa3HbIMU IIBETAMHU

12

N3o00paxkenue ceueHnit mupamMubl, Kyba v MpU3Mbl, KOTOpbIE MPOXOAAT uepe3 ux péopa. Mzobpaxenue
nepeceyeHusl MOJYyYeHHBIX MJI0CKoCcTel. PackpalmBanue moCTpOEHHBIX CEUYECHUI pa3HbIMU IIBETAMHU

13

N3o00paxkenue ceueHnit mupamMubl, Kyda v MpU3Mbl, KOTOpbIE MPOXOAAT uepe3 ux péopa. Mzobpaxenue
MepecevyeHms MOJTYUYEeHHBIX MIIOCKOCTEH. PackpalinBaHue NOCTPOEHHBIX CEYEHUI pa3HbIMH LIBETAMU

14

Meton caenoB A MOCTPOCHUSA Ce4YeHHI

15

Meton caenoB A MOCTPOCHUSA ceueHuii. CBoiicTBa HepecequI/Iﬁ MpAMBIX U IUIOCKOCTEM

16

Meton ciaenoB ajist MMOCTPOCHUMA ceueHuii. CBoiicTBa HCpCCC"ICHI/Iﬁ MPsAMBIX U ILIOCKOCTEM




[TocTpoenue ceueHwmii B nmupammuie, Kyoe mo Tpém toukam Ha pédpax. CoszmaHue BBIHOCHBIX YEPTEKEH U

17 3aIMUCh 1IAr0B MOCTPOCHUS

18 [TocTtpoenue ceuenuii B mupamuze, Kyoe o Tpém Toukam Ha pédpax. Co3aHue BBIHOCHBIX YePTEXKeEH U
3aIKUCh IIAr0B MMOCTPOEHHUS

19 [TocTtpoenue cedenuii B nmupamuie, Kyoe rmo Tpém Toukam Ha péopax. Co3naHne BBIHOCHBIX YepTeXen U
3aIUCh IIAr0B MTOCTPOEHHUS

20 [TocTpoenue ceuenuii B nupamuie, Kyoe no TpéM Toukam Ha pédpax. Co3iaHue BBIHOCHBIX YepTeXel U
3aIKUCh IIAr0B MMOCTPOEHUS

21 [ToBTOpenue mnanumetpuu: Teopema o MPONOPIUOHATIBHBIX O0Tpe3Kax. [logo0ue TpeyroJbHUKOB

29 [ToBTOpenue mmannmerpun: Teopema MeHenas. PacueTsl B ce4eHUAX Ha BBIHOCHBIX YepTexkax. Mcropus
pa3BUTHS IJIAHUMETPUHU U CTEPEOMETPUN

23 KonTponsnas pabora "Axkcruomsl crepeomerpun. Ceuenus"

24 B3anMHoe pacniosiokeHue npsMbIx B ipocTpaHcTBe. CkpemuBatoniuecs npsamele. [Ipu3nakn
CKPEIMBAIOIINXCS NPSAMBIX. [lapaiienbHbie MpsMbIe B IPOCTPAHCTBE
TeopeMa o CylIeCTBOBAaHUYU Y €IMHCTBEHHOCTH MPSIMOM MapasuiebHON JaHHOW IPSMOM, TPOXOIAIIEH

25 yepe3 TOUKY MPOCTPAHCTBA U HE JIeXkKalleld Ha TaHHOUW npsiMoil. JIleMMa o nepecedueHnn napauieibHbIX
IPSIMBIX TUIOCKOCTBIO

26 [TapamnenpHOCTB TpeX NpsiMBIX. Teopema 0 TPEX mapauieNbHbIX NPAMBIX. Teopema 0 CKpeIuBaroIuXCs
IIPSIMBIX

97 [TapannensHoe nmpoexTrpoBanue. OCHOBHbBIE CBOMCTBA NapayljieIbHOIO IpoeKTUpoBaHus. M3o0paxenune
pas3HbIX (UTyp B mapaiesIbHOM MPOEKIUH

28 IlenTpanpHas npoekuus. YToJl ¢ COHAIIPABICHHBIMHU CTOPOHAMM. YTOJI MEXY IPSIMBIMU

29 3aJauy Ha JOKa3aTeJIbCTBO U UCCIIEIOBAHUE, CBSI3aHHBIE C PACIIOJIOKEHNUEM IIPSIMBIX B IIPOCTPAHCTBE

30 [TonsaTHA: MapaIenbHOCTh NPSAMOM U IFIOCKOCTH B IIPOCTpaHCTBE. [Ipu3HaK napaiiesbHOCTH MPSIMON U
mockocTy. CBOMCTBA MAapaJlJIEIbBHOCTH NMPSMON U TNIOCKOCTH

31 I'eoMeTpuueckre 3a1aui Ha BBIYMCIIEHHUE U I0KA3aTEIbCTBO, CBA3aHHBIE C APAJIIEIIBHOCTBIO IIPSMBIX U
IJIOCKOCTEN B IIPOCTPAHCTBE

39 ITocTpoenue ceueHusl, MPOXOIAIIETO YEPE3 TaHHYIO NIPSAMYIO Ha YEPTEXKE U MapajIeIbHOTO IPYron

npssMoi. Pacyér oTHOmEHUNI




[NTapannenbHas IpoeKIMs, IPUMEHEHUE Ul IOCTPOSHU cedeHuil kyba u napautenenunena. CoiictBa

33 napajuleJienune1a u Npu3Msl 1
34 [TapannensHble mwmockocTy. [Ipu3Haky napaninenbHOCTH ABYX INIOCKOCTEN 1
35 Teopema o napamienbHOCTH U €IMHCTBEHHOCTH TUIOCKOCTH, IPOXOSIIEH Yepe3 TOUKY, He 1
IIPUHAUICKALYIO JAHHOM INIOCKOCTH U CIIEJICTBHS U3 HEE
36 CpoiicTBa napauIeIbHbIX MIOCKOCTEN: O MapayIeIbHOCTH MPSAMBIX IEPECEUEHUS IIPU MIEPECCUECHUN ABYX 1
MapajuIeIbHbIX ITIOCKOCTEN TPEThEU
37 CpolicTBa napauieabHbIX MIIOCKOCTEN: 00 OTpe3Kax NapaieIbHbIX MPSAMBIX, 3aKITIOUEHHBIX MEKITY 1
NapajyuiebHBIMU IJIOCKOCTSAMU; O NIEPECEUEHUH MPSMOM ¢ IBYMs MapajljIeIbHBIMU IJIOCKOCTSIMHU
38 [TosTopenue: Teopema [udaropa Ha mockocTu 1
39 [ToBTOpEHUE: TPUTOHOMETPHSI TPSIMOYTOJIHHOTO TPEYTOJIBHUKA 1
40 CaoiicTBa Ky0a U MPSMOYTOJIBHOTO NapaljIeIeuIe/1a 1
41 Brruncnenue 1iaMH OTpe3KOB B KyOe U MPSMOYTOJIbHOM Mapaljiesienumese 1
42 [TepieHAMKYIAPHOCTD MPSIMOM U TWIOCKOCTH. [Ipr3HaK nepneHauKyIIPHOCTH MPSIMOM U TJIOCKOCTH 1
43 [TepieHAVKYISAPHOCTD MPSIMOM U TIOCKOCTH. [Ipr3HaK nepneHuKyIIPHOCTH MPSIMOM U TJIOCKOCTH 1
m TeopeMa o CyllleCTBOBaHUU Y €IMHCTBEHHOCTH MPSIMOM, TPOXO/IAIIEH Yepe3 TOUKY MPOCTPAHCTBA U 1
MEPIEeHIUKYIIPHON K MIIOCKOCTH
45 [TnockocTu U nepneHAUKYISIPHBIE UM MPSIMble B MHOTOTPaHHUKAX 1
46 [TnockocTu U nepneHAUKYISIPHBIE UM MPSIMble B MHOTOTPaHHUKAX 1
47 [lepnennukynsp u HakinoHHas. [locTpoeHue nepneHauKymspa U3 TOUKH Ha MPSIMYIO 1
48 [Tepnennukynsap u HaknoHHas. [locTpoeHue neprneHauKymnspa U3 TOYKH Ha MPSIMYIO 1
49 Teopema o Tpéx nmepneHAUKYIsIpax (mpsmas U oOpaTHas) 1
50 Teopema o Tpéx nepneHaAuKynapax (mpsmas U oOpaTHas) 1
51 VYT0J1 MEXKIy CKpEUIUBAIOIMMUCS MPSIMBIMHU 1
52 [Touck neprneHANKYASIPHBIX MPSAMBIX C TIOMOIIBIO MEPIEHIUKYISIPHBIX MIIOCKOCTEH 1
53 OproroHanbHOE IPOEKTUPOBAHNE 1
54 [TocTpoenue ceueHuii Kyoa, MPU3MBbI, TPABIIILHOM MUPAMUIBI C TOMOIIBI0 OPTOTOHAIBHOMN MPOEKIIUU 1
55 [TocTpoenue ceueHwuii Kyoa, MPU3MBI, TPABIIILHOM MUPAMUJIBI C TIOMOIILI0 OPTOTOHATEHOM MPOEKITHH 1




56 CuMMeTpHs B IPOCTPAHCTBE OTHOCUTEIBHO INIOCKOCTH. Il1ockocT cumMmeTpuii B MHOTOrpaHHUKaX 1

o7 [Ipu3Hak nepneHauKyISpHOCTH IPSIMOM U IUNIOCKOCTH KaK CIIEICTBUE CUMMETPUU 1

58 [IpaBuiIbHBIE MHOTOTPAaHHUKU. Pacd€T paccTOSHUN OT TOYKHU 10 INIOCKOCTH 1

59 [IpaBHiIBHBIE MHOTOTPAaHHUKU. Pacd€T paccTOSHUI OT TOYKHU J0 INIOCKOCTH 1

60 CriocoObl OIYCTHTh NEPIIEHANKYIISPBI: CAMMETPHS, CIBUT TOYKH 110 MAPaLICIIEHON TPSIMOMA 1

61 CaBur no HenapauienbHOU IPSIMOM, U3MEHEHHUE PacCTOSTHUI 1

62 KonTponsHas pabora "B3aumHoe pacnosnoxeHue NpsiMbIX U IJIOCKOCTEN B IPOCTpaHCTBE" 1

63 [ToBTOpEHME: Yyroy MeX 1y NPsSMBIMU HA IJIOCKOCTH, TPUTOHOMETPUS B IPOU3BOJIBHOM TPEYTOJIbHUKE, 1
TeopeMa KOCUHYCOB

64 [ToBTOpEHME: Yroy MeXy CKpEIINBAOIIUMHUCS MPSIMBIMU B ITIPOCTPAHCTBE 1

65 ['eomeTprueckrie METOIbI BBIYMCIEHUS YIJIa MEXK/y IPSMBIMA B MHOTOTPaHHUKaX 1

66 JIByrpanHsb1i yros. CBOMCTBO JIMHEWHBIX YIJIOB IBYTPAHHOIO yria 1

67 [TepnenaukynsapHble I0CKOCTH. CBOMCTBA B3aUMHO MEPIIEHIUKYISIPHBIX TUIOCKOCTEN 1

68 [Ipu3Hak neprneHauKyIIPHOCTH TIIOCKOCTEH; TEOpeMa O MPSIMOU MepeceyeHus IBYX MI0CKOCTE 1
NEPIEHIUKYISIPHBIX TPETHEH MIOCKOCTH

69 [IpsiMoyromnbHbIi napauienenunen; Ky0; N3MepeHusi, CBOICTBA NPSAMOYTOJIBHOTO Napajuieenunena

70 Teopema 0 AuaroHanu NpsMOYIrOJIBHOTO NMAPAIIICIICIUIIENA U CIECICTBUE U3 HEE

71 CrepeoMeTpuueckre U NPUKIAIHbIE 3aJa4H, CBA3aHHBIE CO B3AMMHBIM PACIOJIOKEHUEM MPSAMBIX U 1
IJIOCKOCTH

72 [ToBTOpEHHE: CKpEIMBAIOLUIUECS NPSAMBIE, TAPAJUIEIbHBIC INIOCKOCTH B CTAHAAPTHBIX MHOTOTPAHHUKAX 1

73 [Tapa nmapaJiiesbHbIX IVIOCKOCTEN Ha CKPEIIMBAIOIIUXCS MIPSMBIX, PACCTOSIHUE MEXKIY 1
CKPEIUBAOIIUMHUCA IPSIMBIMU B IIPOCTBIX CUTYALUSX

74 PaccTostHue OT TOYKH 10 INIOCKOCTHU, PACCTOSIHUE OT NMPSMOU JI0 MJIOCKOCTH 1

75 Brruncnenue paccTOsIHUNM MeX Ay CKPELIMBAIOUIUMUCS IPSIMBIMU C IIOMOIIBIO NEPIEHIUKYIIPHOU 1
IIJIOCKOCTH

76 TpéxrpanHblil yroi, HepaBeHCTBa /s TpeXrpaHHbIX yriioB. Teopema Iludaropa, TeopeMbl KOCUHYCOB U 1
CHUHYCOB JJIsl TPEXTPAHHOTO yIJia

77 DneMeHTHl cepruuecKoil reOMeTpur: reoie3nuecKre JTMHUN Ha 3emiie 1




78

KonTpomnpnas paborta "Yrisl u paccrossHus"

1
79 CucremaTtu3zanus 3HaHui "MHOTOTpaHHUK U €70 3JIEMEHTHI" 1
80 [Mupamuna. Buasl nupamun. [lpaBunsHas nupamuaa 1
81 [Ipusma. IIpsamas u HakinoHHas npusmel. [IpaBunbHas npusma 1
82 [Tpsimoii mapasenenumea, TPsIMOYTOJIBHBIN mapauiesienumne, Kyo 1
83 Brinykiible MHOrorpaniuku. Teopema Oitiiepa 1
84 Brinykiible MHOrOorpaniuku. Teopema Oinepa. [IpaBuiibHbIE U TOTYNPaBUIbHBIE MHOTOTPAaHHUKU 1
85 KounTtponsnas pabora "MHororpaHHuKT" 1
86 [TonsiTHEe BEKTOpa Ha IJIOCKOCTH U B POCTPAHCTBE 1
87 CymMa BEKTOpOB 1
88 Pa3zHOCTE BEekTOpOB 1
89 [TpaBwiio mapasurenenuena 1
90 YMHOKEHHEe BEKTOpa Ha YHCIIO 1
91 Paznosxenue BexTopa 1o 6a3ucy Tpéx BEKTOPOB, HE JICKAIINUX B OJTHON MJIOCKOCTH 1
92 CkansipHO€ TTPOU3BEICHNE 1
93 Brruncnenue yriia Mex 1y BEKTOpaMu B POCTPAHCTBE 1
94 [IpocTeiimue 3a7a49u ¢ BEKTOpAMH 1
95 [IpocTeiimue 3a7a4n ¢ BEKTOPAMH 1
96 [IpocTeiimue 3a7a49u ¢ BEKTOpAMH 1
97 [IpocTeiimue 3a1a49u ¢ BEKTOPAMH 1
98 O000111eHNE U CUCTEMATHU3AIUs 3HAHUN 1
99 O000111eHIE U CUCTEMATHU3AIUs 3HAHUN 1
100 Hroropas koHTpoJbHas paboTa 1
101 HToroas KOHTpoJbHas paboTa 1
102 O00011IeHIE U CUCTEMATH3AIIUS 3HAHUN 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOIPAMME

102




11 KJIACC

KoaudecTBO 9acoB

Nen/m | Tema ypoka
Bceero KonTpoibHbie
padoTbI
1 [ToBTOopenue tems! "KoopauHarsl BeKTOpa Ha MJIOCKOCTU U B IPOCTpaHCTBE" 1
2 [ToBTOpenue tems! "CkaliipHOE TPOU3BEAEHNE BEKTOPOB" 1
3 [ToBTOpenue Tems! "Borunicienue yria Mex1y BEKTOpaMH B IPOCTpaHCTBE" 1
4 [ToBTOpenue Tems! "YpaBHeHHE MPSMON, TPOXOASIIEN Yepe3 1BE TOUKU" 1
5 YpaBHEHHE MIOCKOCTH, HOPMailb, YPABHEHUE INIOCKOCTH B OTPE3KaX 1
6 YpaBHEHHE MIOCKOCTH, HOpMaJlb, YPaBHEHUE INIOCKOCTH B OTPE3KaxX 1
b
7 BekropHoe mpousseicHme 1
8 JInHeliHbIE HEPABEHCTBA, JIMHEWHOE TPOTPaMMHUPOBAHUE 1
9 JInHeliHbIE HEPABEHCTBA, JIMHEWHOE TPOTPaMMUPOBAHUE 1
10 AHaJTUTHYECKHE METOIbI pacd€Ta yriia MeX1y MPsSMBIMA B MHOTOTPaHHUKAX 1
HaJIUTUYECKUE METOJIbI pacuéra yriia MexXay IIIOCKOCTIMH B MHOTOTpaHHHUKAX
11 Amnan €CKHe METO acuéra yria me OCKOC ororpa a 1
My TOSIHUSL OT TOUKU JI0 MJIOCKOCTH B KOOPJAWHATAX
12 ®o a paccTo OT TO 0 TJIOCKOC 00 aTa 1
13 Haxosxienue paccTosTHUN OT TOYKH JI0 INIOCKOCTH B KyOe 1
14 HaxoxaeHnue paccTosiHuil OT TOYKHU A0 MJIOCKOCTH B MPABHIIBHOM MHUpamMuie 1
15 KontponbHas padoTa "AHamuTudeckas reoMmeTpus" 1 1
16 CeyeHusi MHOTOIPAaHHUKOB: CTaHAAPTHBIE MHOTOTPAHHUKHI 1
17 CedeHust MHOTOI'PAHHUKOB: METO/T CJIEJI0B 1
18 CeyeHusi MHOTOT'PAaHHUKOB: CTaHAAPTHBIE TUIOCKOCTH, IEPECEUCHHUSI MMPSMBIX U TIOCKOCTEN 1
b
19 [TapannenbHble MpsSMBIE U TUIOCKOCTH: Mapallie/IbHbIE CEYEHUS 1
20 [TapannensHble MPSMBIEC U TUIOCKOCTH: PACY€T OTHOIICHUHN 1
21 [TapannensHble MPSMBIE U TUIOCKOCTH: YTIIbI MEXKAY CKPEUTUBAIOIIUMUCS IPSIMBIMU 1
99 [lepnieHuKynsApHBIC MIPSIMBIE U TUIOCKOCTH: CTaHIAAPTHBIC MAPhI MEePIEeHANKYISIPHBIX TIOCKOCTEHN 1
MPSIMBIX, CAMMETPHH MHOTOTPaHHUKOB
23 [lepieHIuKyNIsApHBIC MIPSMBIE U TUIOCKOCTH: TEOpEeMa O TpeX MepHeHIUKYIsIpax 1




24 [TeprieHmUKyNIApHBIC IPSAMBIC U TUIOCKOCTH: BBIYUCICHUS JJIUH B MHOTOTPaHHUKAX 1
25 [ToBTOpEHUE: TIOMIA MHOTOYTOJIbHUKOB, (DOPMYJIBI TSI TUIOMIACH, COOOpaKeHUS MOI00Ms 1
26 [ToBTOpEHUE: TUIOIIAN MHOTOYTOJIBHUKOB, (DOPMYJIBI JIJIS TUIOIAJICH, COOOpakeHHS 110 100U 1
27 [ToBTOpEHUE: TUIOMIA MHOTOYTOJIbHUKOB, (DOPMYJIBI JUTS TUIOMIACH, COOOpaKeHUS 110001 1
28 [Tnomaau cedyeHnit MHOTOTPAHHHUKOB: TJIOMIAIN TTOBEPXHOCTEH, pa3pe3aHusi Ha YaCTH, COOOpaKeHUs 1
o100ust
29 [Tnomaau cedyeHnt MHOTOTPAHHUKOB: TIJIONIAIU TOBEPXHOCTEH, pa3pe3aHus Ha YacTH, COOOpaKeHUs 1
noaoous
30 KonTponbnas pabora "[loBTOpeHrE: MHOTOIPAaHHUKHU, CEYEHNS MHOTOTPaHHUKOB'" 1
31 O6bEM Tena. O0beM IPSIMOYTOJIBHOTO Mapaiesenuneaa 1
32 3amaun 00 yABOCHHH Ky0a, 0 KBaJpaType Ky0a; 0 TPUCEKIINHU yIiia 1
33 CrepeoMeTpHYeCKHE 33JIa4H, CBSI3aHHBIC C 00bEMOM MPSIMOYTOJLHOTO IMapalieiIenuIe/a 1
34 [Tpuknamabie 3a1a9M, CBSI3aHHBIC C BRIYUCIICHHEM 00BhEMa MPSMOYTOIBHOTO MMapaiieiienumeaa 1
35 O0BEM TIPSIMO TPU3MBI 1
36 CrepeoMeTpHYeCcKHUE 3a/1a4H, CBA3aHHBIC C BBIYUCICHUEM 00BEMOB IPSIMOM MPU3MBI 1
37 [Ipuknagaeie 3a1a9d, CBSI3aHHBIE C 00BEMOM MPSIMOM MMPU3MBI 1
38 Brruucnenue 00bEMOB TeN ¢ MOMOIIIBIO onpeieIEHHOro nHTerpaiga. O0bEM HAKIIOHHON TPU3MBI 1
39 Brruucienue 00EMOB Te ¢ MOMOIIBIO OTIpeneaEHHOT0 HHTerpaia. O0bEM mUpaMuIbl 1
40 ®dopmyna 06bEMa mupamupl. OTHOIIEHHE 0O0BEMOB MUPAMHUT C OOITUM YTIIOM 1
41 ®dopmyna 00bEMa mupamupl. OTHOIIEHHE 00BEMOB MUPAMHUJT C OOIITUM YIIIOM 1
42 CrepeoMeTrpuueckue 3a1auu, CBI3aHHbIE C 00bEMaMU HAKJIOHHOM MPU3MBI 1
43 CrepeoMeTpHuueckue 3aauu, CBA3aHHbIE C 00bEMaMU THPAMU/IbI 1
44 [Tpuknagaeie 3agaun 1mo Teme "OObEMBI Ten", CBI3aHHBIC ¢ 00BEMOM HAKIOHHON MTPHU3MBbI 1
45 [Tpuknanueie 3anaun o Teme "OOBEMBI TN, CBA3aHHBIE C 00BEMOM MHPAMUIBI 1
46 ITpumenenne o0bEMOB. Bbruncienne paccTosiHUS A0 TUIOCKOCTH 1
47 KonTtposnrHas padota "O6bEM MHOrorpaHHuka" 1
48 [unuHapudeckas MoBEPXHOCTh, 00pa3yollre UIUNHIPUIECKON TTOBEPXHOCTH 1
49 Hwmnap. [psmoit kpyroBoit nunusAp. Ilnomans NOBEPXHOCTH LHUIUHIAPA 1




50 Konnueckas noBepxHocTh, 00pa3yroniue KoHnueckoi nosepxuoctu. Konyc 1

ol Ceuenue KOHyca MIIOCKOCTHIO, TAPAJIEIBHOM IIIOCKOCTH OCHOBAHMS 1

52 VYceuénnslil konyc. M300pakeHne KOHYCOB M YCEUEHHBIX KOHYCOB 1

53 [Tnomans OOKOBOI MOBEPXHOCTH U TMOJTHON TIOBEPXHOCTH KOHYCA 1

o4 [Tnomanas 6OKOBOI MOBEPXHOCTH U IOJTHOM MIOBEPXHOCTH KOHYCA 1

55 CrepeomeTpruecKHe 3a/1a9i Ha JIOKAa3aTeIbCTBO M BEIUMCIICHUE, TOCTPOCHUEM CEUSHHH IIMIINH/IPA, 1
KOHYCa

56 CrepeomeTpHuecKye 3a/1aui Ha JI0KAa3aTeIbCTBO M BEIUMCIICHUE, TOCTPOCHUEM CEUCHHI IIMIIMH/IPA, 1
KOHYycCa

o7 [IpuknanHele 3a1a4n, CBA3aHHBIE C [IUIMHIPOM

58 [TpuknagHbie 3a7a9H, CBSI3aHHBIE C IIITHHIIPOM

59 Cdepa u map

50 [epeceuenwue chepbl 1 mapa ¢ IWIockocThio. Kacanue mapa u cdepsl miockocTpio. Bun 1 n3o0paxkenue 1
mapa

61 [lepeceuenue cepsrl u mapa ¢ miockoctbio. Kacanue mapa u cdepsl miaockocteio. Bua n nzodpaxenue 1
mapa

62 VYpasuenue chepsl. [Tnomanp chepsl u e€ yacrei

63 Cummetpus cdepsl U mapa

64 CrepeoMeTrpuueckre 3aJ1a4ui Ha JOKa3aTeIbCTBO U BHIYHMCIICHUE, CBSI3aHHBIE CO C(epoid U IIapoM, 1
MIOCTPOCHUEM UX CEYCHHI MI0CKOCTHIO

65 CrepeoMeTprueckre 3a1aui Ha JOKa3aTeIbCTBO U BHIYHMCIICHUE, CBSI3aHHBIE CO C(Eepoid U IIapoM, 1
MIOCTPOCHUEM UX CEYCHHH MI0CKOCTHIO

66 [IpuknagHeie 3a1a91, CBS3aHHBIE CO cpepoii U Iapom 1

67 [ToBTOpEHUE: OKPYKHOCTH Ha MIOCKOCTH, BHIYUCICHHS B OKPY>KHOCTH, CTaHAAPTHBIE TIOI00us 1

68 Pa3znuynble KOMOMHALIMY TEIN BpaIlleHUs U MHOTOTPaHHUKOB 1

69 3anaun 1o Teme "Tena u NOBEPXHOCTH BpalCHUS" 1

70 3anauu o Teme "Tena ¥ NOBEPXHOCTH BpalieHUs" 1

71 KonTtponpHas padota "Tena 1 moBepXHOCTH BpalieHus" 1




72 O0béM mnuHapa. Teopema 00 00bEME MPSAMOTO HUITHHIPA 1

73 Brruncnenue o0bEMOB TEN ¢ TOMOIIBIO OIpeieIéHHOro nHTerpayia. O0bEéM KoHyca 1

74 [Tnomaam 60KOBOH M MOTHON TOBEPXHOCTH KOHYCA 1

75 CrepeoMeTpryYeCcKUe 3a/Ia4d, CBSI3aHHBIC C BRIYUCICHHEM 00bEMOB IIMIIMHPA, KOHYCa 1

76 [Ipuknanueie 3anaun no teme "OOBEMBI U IJIOLIAAN TOBEPXHOCTEN Ten" 1

77 O0BéM mapa u mapoBoro cexkropa. Teopema 06 06sEMe mapa. [Tnomane chepsl. CTepeomeTpudeckue 1
3a/1auu, CBSI3aHHBIC C BBIUYMCIEHHUEM 00BEMOB I1apa, MIAPOBOTO CETMEHTA U IIApOBOTO CEKTOpa

78 [Tpuknagaeie 3agaun no TeMe "OO0BEMBI TeN", CBA3aHHBIE C 00BEMOM I1apa M IUIOIIAAbI0 ChEephI. 1
CoOTHOIIIEHUS] MEKTY TTOMIAISIMU TIOBEPXHOCTEN U 00bEMaMU TTOTOOHBIX TEJ

79 [TonoOHnbIe Tena B mpocTpanctse. M3zMenenne 00béMa npu nopoouun. CrepeoMeTpuyueckue 3a1auu, 1
CBSI3aHHBIE C BBIUMCIIEHHEM 0O0BEMOB TEJ U TUIOMIA/ICH TIOBEPXHOCTEH

80 KonTpoasHas padora "[Tnomaam moBepXHOCTH U 00BEMBI KPYTIIBIX T

BIDKEHUS TipocTpaHcTBa. OToOpaxkeHus. JIBrmkernst 1 paBeHCTBO Guryp. OOmue cBOMCTBa NBMKCHHI

81 Ot006 06

82 Bunel nBrkeHuil: napamienbHbIi IEPEHOC, IEHTpajIbHasi CUMMETPUS, 3€pKallbHas CHMMETPHUs, TOBOPOT 1
BOKpPYT NPAMOit

83 [IpeobpazoBanus momoous. [psimas u chepa Ditnepa

84 ['eomeTpuueckue 3aaun Ha MPUMEHEHHUE JIBUYKCHUS

85 KontponbHas padota "BekTops! B mpocTpancTse"

86 O6o6matomee moBroperue 11 moHsTHii 1 MeTo0B Kypca reomeTpun 10—11 kaccoB, cucremaTu3anus 1
3HaHuil: "[lapasyienbHOCTh MPSAMBIX U TIJIOCKOCTEN B MpOCTpaHcTBe"

87 O6o6maromniee noproperue 11 nonstuit u Mmeton0B Kypca reomerpun 10—11 kiaccoB, cuctemaTH3anus 1
3HaHuil: "BekTopsl B mpocTpancTre"

88 O6o6maromniee noproperue 11 nonsruit u Mmeton0B Kypca reomerpun 10—11 kimaccoB, cuctemaTH3anus 1
3HaHuil: "BekTopsl B nmpocTpaHcTee"
Oo6o61aromee nosropenne 11 mouaTuii 1 MeTo10B Kypca reomerpun 10—11 xiaccoB, cucreMaTu3anus

89 ’ 1
3HaHuil: "O0BbeM MHOTOTpaHHUKA"

90 Oo6o6maroniee noroperue 11 nousTuit 1 MeTo0B Kypca reomerpun 10—11 kaaccoB, cuctreMaTu3anys 1
3HaHuil: "O0BbeM MHOTOTpaHHUKA"

91 Oo6o6m1aromiee noroperue 11 nmoHsTuit 1 MeTo 0B Kypca reomerpun 10—11 kmaccoB, cucteMaTH3ays 1




3HaHwmii: "T11o1maam NoBepXHOCTH U 00BEMBI KPYTJIBIX TET"

92 O6o6maromiee moroperue 11 nmoustuit 1 MeTo 0B Kypca reomerpun 10—11 kmaccoB, cucteMaTu3anus 1
3HaHwmii: "T11o1maam NoBepXHOCTH U 00BEMBI KPYTJIBIX TET"

93 Wrorosas koHTpoJsibHas paboTa

94 Wrorosas koHTpoJsIbHas paboTa

95 [ToBTOpenue, 0600IIeHNE U CUCTEMATU3AIMS 3HAHUN

96 HcTopust pa3BUTHS CTEPEOMETPUH KaK HAYKH U €€ pOJIb B pa3BUTHH COBPEMEHHBIX HH)KEHEPHBIX U 1
KOMIBIOTEPHBIX TEXHOJIOTHIA

97 HcTopust pa3BUTHS CTEPEOMETPUH KaK HAYKH U €€ POJIb B Pa3BUTUU COBPEMEHHBIX WHKCHEPHBIX 1
KOMTBIOTEPHBIX TEXHOJIOTHI

98 HcTopust pa3BUTHS CTEPEOMETPUH KaK HAYKH U €€ pOJIb B pa3BUTHH COBPEMEHHBIX MH)KEHEPHBIX U 1
KOMIBIOTEPHBIX TEXHOJIOTHIA

99 HcTopust pa3BUTHS CTEPEOMETPUH KaK HAYKH U €€ POJIb B PA3BUTHH COBPEMEHHBIX WH)XCHEPHBIX H 1
KOMITBIOTEPHBIX TEXHOJIOTUI

100 HcTopus pa3BUTHS CTEPEOMETPUH KaK HAYKU U €€ poJib B pa3BUTUH COBPEMEHHBIX MH)KEHEPHBIX U 1
KOMITBIOTEPHBIX TEXHOJIOTUI

101 HcTopus pa3BUTHS CTEpEOMETPUH KaK HAYKU U €€ poJib B Pa3BUTUU COBPEMEHHBIX UHKEHEPHBIX U 1
KOMITBIOTEPHBIX TEXHOJOTUI

102 HcTopus pa3BUTHS CTEPEOMETPUH KaK HAYKU U €€ poJib B Pa3BUTUU COBPEMEHHBIX MH)KEHEPHBIX U 1
KOMITBIOTEPHBIX TEXHOJIOTUI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBbHOM ITPOI'PAMMBbBI

10 KJIACC
Kon .
IIpoBepsiemble MpeAMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
NpoBePsSIEMOro .
00pa30BaTeIbHON MPOrpaMMbI CpPeIHEr0 00IEero 00pa3oBaHu sl
pe3yJbTara
7 I'eomerpus
7.1 OnepupoBaTh NOHATUSAMU: TOUKA, IPsSIMast, INIOCKOCTb
79 [IpuMeHSITh aKCHOMBI CTEPEOMETPHUU W CICJICTBUS W3 HHUX MPU PEIICHUU
' reOMETPUYECKHUX 3a1a4
73 OnepupoBaTh MOHATUAMU: MAPAJUICTLHOCTh W MEPICHIUKYISIPHOCTD MPSMBIX U
' MIIOCKOCTEH
74 KnaccudummpoBare B3aWMHOE pACIOJIOKEHHWE TIPSIMBIX U IUIOCKOCTEH B
' MPOCTPAHCTBE
OnepupoBaTh NMOHATHSMU: JIBYTPAHHBIN YroJ, TPaHU JIBYTPAHHOTO yria, pedpo
7.5 JIBYTPAHHOIO yrjla, JMWHEHHBIA Yroja JBYIPAaHHOIO Vyria, TpaaycHas Mepa
JBYTPAHHOTO yTJIa
76 OnepupoBaTb MOHATHSIMH: MHOTOTPAaHHHUK, BBINYKJIBIH W HEBBITYKIIbII
' MHOTOTPaHHUK, 3JIEMEHTHl MHOTOTPAHHHKA, MPAaBUIbHBIH MHOTOTPAaHHUK
77 PacrioznaBath  OCHOBHBIE BHUABI MHOTOIPAHHUKOB (MHpamMuaa, mpuU3Ma,
' MPSIMOYTOJIHHBIN MapajuiesienuIie 1, Kyo)
KnaccuduimupoBaTs MHOTOTpaHHUKH, BHIOMpasi OCHOBAaHMS ISl KiacCU(pUKAIIIU
7.8 (BBIMMyKJIbIE M HEBBINYKJIbIE MHOTOTPAHHUKH, MPAaBUJIbHBIE MHOTOIPAHHUKH,
MpsIMbIE U HAKJIOHHBIE TPU3MbI, TApaJUICIICIHUIIE IbI)
7.9 OnepupoBaTh MOHATUSAMH: CEKYIIasl NIOCKOCTh, CEY€HNE MHOTOTPAaHHUKOB
710 OOBACHATD MPUHIUIIBI IOCTPOSHUS CEUEHUH MHOTOTPAHHUKOB, UCTIOJIb3YS METOT
' CJIe/IOB
Crtpouth ceueHuss MHOTOTPAHHUKOB METOJOM CJIEIOB, BBITIOJIHATH (BBHIHOCHBIC)
7.11 IJIOCKHE YEPTEXHU M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUJ CBEPXY, COOKY,
CHU3Y
Pematp 3aaum Ha HaX0XJAEHHE T€OMETPUYECKHX BEIMYMH MO oOpasuam Miu
QIropuTMaM, MNPHUMEHsSI W3BECTHbIE AaHAIWTUYECKHE METOJbl MPU PpeIIeHUU
7.12 CTaHJIAPTHBIX MAaTEMATHUECKUX 33]1a4 Ha BBIYMCICHUE PACCTOSTHUN MEXIY IBYMs
TOYKaMH, OT TOYKH JO TMPAMOH, OT TOYKUAO TUIOCKOCTH, MEXKIY
CKPEIHMBAIOIIUMHUCS TTPSIMBIMU
Pematp 3amaum Ha HaX0XJAEHHWE T€OMETPUYECKHX BEIMYMH TO oOpaslam HiIu
aNIropuTMaM, MTPHUMEHsS W3BECTHBIE AaHAIWTHUYECKHE METOJbl MPU PpeIIeHUU
7.13 CTaHJAPTHBIX MAaTeMAaTUYECKUX 3a7ad Ha BBIUYUCICHHE YIJIOB  MEXKIY

CKpCHIMBAKOIHUMHUCA MPAMBIMHU, MCKIAY HpHMOﬁ U TIIIOCKOCTBIO, MCKIY
TJIOCKOCTSAMHU, ABYI'PAHHBIX YI'JIOB




Boeruncnate 00bEMBI M IUIOMAAM TOBEPXHOCTEH MHOTOTPAaHHUKOB (TIpHU3Ma,

7.14 nupaMuaa) C M[OpUMEHEHHEM (OpPMYN, BBIUMCIATH COOTHOLICHHS MEXKIY
TUTOIIA/SIMH TTOBEPXHOCTEH, 00bEMaMH MOIOOHBIX MHOTOTPaHHUKOB
715 OmnepupoBaTh NOHATUSAMH: CUMMETPHSI B IPOCTPAHCTBE, LIEHTP, OCh U IJIOCKOCTh
' CUMMETPHH, IIEHTP, OCh U IJIOCKOCTh CHMMETPUU (PUTYPHI
W3BnekaTh, mpeoOpa3oBBIBATH M HWHTEPHIPETHPOBATH  HMHGOPMAIMIO O
7.16 IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (UTYpaX, MPEACTABICHHYIO Ha YEPTEXKAX U
pUCYHKaX
[IpumensaTs reomerpuueckue (axThl I PELICHUS] CTEPEOMETPUUYECKUX 3ajad,
7.17 IPEANOJIAralouMX HECKOJIBKO I1aroB pEUICHUs, €CIM YCIOBUS NPUMECHEHUS
3aJlaHbl B IBHOU (hopMme
718 [IpuMenaTs,  mpocTedmme  OporpaMMHbBIE  CpeACTBA W JJIEKTPOHHO-
' KOMMYHHUKAIIHOHHBIE CHCTEMBI TIPY PEIICHUHU CTEPEOMETPHUECKUX 33134
719 [IpuBoAMTH MPUMEpPHI MaTEMaTHYECKHX 3aKOHOMEPHOCTEH B MPHUPOJE U JKU3HH,
' pacrno3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE
[IpuMeHsTH TONyYeHHBIE 3HAHUS HA TMPAKTHKE: aHAIW3HPOBATH pPEaJbHBIC
CHUTyalllW W TPUMEHSTHh HW3YyYeHHBIE TOHSATHS B TIPOIECCE IMOWCKA PEIICHHS
MaTeMaTH4ecku CchHOpMyIHpOBAaHHOW MpoOJeMbl, MOJEINPOBATH peajbHbIE
7.20 CUTyalldd Ha $3bIKE TE€OMETPUH, HCCIEA0BaTh IOCTPOEHHBIE MOJIENH C
WCIIOJIb30BAHUEM T'E€OMETPUYECKHX TOHATUH U TeopeM, ammapara anredpsl,
pelaTth MpaKkTUYEeCKHe 3a/Jayl, CBSI3aHHBIE C HAXOXKJIEHHEM TI'€OMETPUUYECKUX
BEJTUYMH
11 KJIACC
Kon .
IIpoBepsiemble npeiMeTHbIE Pe3yJIbTAThI 0CBOEHHS] OCHOBHOI
NpoBepsieMoro .
00pa3oBaTeJIbHOM MPOrPaMMBbI CpeIHEro 001ero o0pa3oBaHusi
pe3yJibTara
6 I'eomeTpust
OnepupoBaThb MOHATUSAMHU: LUIUHApPUYECKass TOBEPXHOCTh, oOpa3zyrolme
6.1 WIMHIPUYECKONH  MOBEPXHOCTH,  IWIMHIDP, KOHHYECKas  IOBEPXHOCTH,
o0pa3ymolire KOHHYeCKO MOBEPXHOCTH, KOHYC, chepruueckasi IOBEpPXHOCTh
6.2 Pacnio3naBatk Tena BpaieHus (HUIMHAP, KOHYC, cdepa u map)
6.3 OOBACHATH CIOCOOBI MOJTyYEHUS TEJl BPALLICHUS
6.4 Knaccuduimpoats B3auMHOE pacroioskeHue chepbl U MI0CKOCTH
OmnepupoBaTh MOHATHSAMHU: IIAPOBOM CErMEHT, OCHOBAHUE CETMEHTa, BBICOTA
6.5 CETMEHTa, IIapOBOMl CJIOH, OCHOBAHUE ILIAPOBOTO CJOs, BBICOTA IIAPOBOTO CIIOS,
LIapOBOU CEKTOP
6.6 Bbraucnare 00bEMBI M TIIOLIAIM TIOBEPXHOCTEH TEJ BpAIIEHUs, T€OMETPUUECKUX
' TeJI C MpUMEHEeHueEM (popmyi
6.7 OnepupoBaTh MOHATHSIMU: MHOTOTPAHHUK, BIUCAHHBIA B cepy W OMUCAHHBINA

OKOJIO C(I)epLI, C(bepa, BIIMCAaHHAsA B MHOTOTPAHHUK HUJIM TCJIO BPAIlICHUSA




BBIYHCIATE COOTHONICHHUS MEXKIY IUIOMIAIIMU TOBEPXHOCTEH M 00BEMaMu

6.8
MMOJOOHBIX TEI
6.9 N3o00paxkaTte wu3y4aemble QUTYpBI OT PYKH U C TPUMEHEHHEM IPOCTHIX
’ 4epTEKHBIX HHCTPYMEHTOB
6.10 BrITIONTHATE (BBIHOCHBIC) IDIOCKHE YEPTSHKH W3 PHCYHKOB TPOCTHIX OOBEMHBIX
' ¢buryp: BUa cBepXy, COOKY, CHU3Y; CTPOUTH CCUCHHSI TEJ BPAIICHUS
W3Bnekarb, HWHTEPIPETUPOBATH W  MPeoOpa3oBBIBaTH  HMHMDOPMANHIO O
6.11 IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (UTYpaX, MPEACTABICHHYIO Ha YEPTEXKAX U
pUCYHKAX
[TpumenHsTh TeoMeTprueckrue (akThl IS PEHICHHs] CTEPEOMETPUUYCCKUX 3ajad,
6.12 MPEIIOIATAONINX HECKOJBKO IaroB peIIeHUs, €CIH YCIOBUS TPHUMEHEHUS
3aJlaHbl B ABHOU (hopMme
6.13 OrnepupoBaTh MOHITHEM: BEKTOP B IPOCTPAHCTBE
6.14 BBITIONHATE MEHCTBUS CIIOKEHUSI BEKTOPOB, BBIYMTAHUS BEKTOPOB M YMHOXKCHUS
' BEKTOpa Ha YUCII0, 00BSACHATh, KAKUMH CBOMCTBAMH OHU 00JIAJIAf0T
6.15 [TpuMeHSTH MpaBUIIO TApAJUISIICITUIIS/IA TIPH CII0KCHUH BEKTOPOB
OmnepupoBaTh TOHATHAMH: JCKApPTOBBI KOOPIWHATHI B IMPOCTPAHCTBE, BEKTOP,
6.16 MOJYJIb BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPJWHATHI BEKTOPA, YrOJd MEXKIY
' BEKTOpaMH,  CKaJsIpHOE  TPOM3BEJCHWEC  BEKTOPOB,  KOJUIMHEApHBIE M
KOMIUTAaHAPHBIE BEKTOPBI
Haxomuth cymMMy BEKTOPOB W MPOM3BEACHHE BEKTOpa HAa YHUCIO, YroJl MEXKIY
6.17 BEKTOPAMH, CKaJIpHOE TPOW3BEACHHE, paCKIaAbIBaTh BEKTOP IO JBYM
HEKOJIJTHHEAPHBIM BEKTOPaAM
6.18 3amaBaTh IIOCKOCTh YPaBHEHUEM B JIEKAPTOBOM CHCTEME KOOPIMHAT
6.19 Pemate mpocreiiue TeoOMETpUUYECKHE 3aJayd Ha IPUMEHEHHE BEKTOPHO-
' KOOPJUHATHOTO METO/Ia
Pemate 3amaun Ha OKa3aTEIbCTBO MaTEMAaTUYECKUX OTHOIIEHUH M HaXOXKICHHE
6.20 F€OMETPUYECKHUX BEJIMYUH IO 00pa3liaM WM aJIrTOPUTMaM, PUMEHSISI H3BECTHBIC
METO/IbI ITPU PEIICHUN CTaHJAPTHBIX MAaTEMAaTHYECKUX 3a1a9
6.21 [IpuMeHsaTh  mpocTedIMe  IpOorpaMMHBIE  CpPEACTBA W AJICKTPOHHO-
' KOMMYHUKAIIHOHHBIE CUCTEMBI IIPH PEIICHUN CTEPEOMETPUUYECKUX 3a]1a4
6.2 [IpuBOIUTE TIPUMEPHI MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEH B MPUPOJIE U KU3HH,
' pacro3HaBaTh NMPOSBIIEHUE 3aKOHOB T€OMETPUU B HCKYCCTBE
[IpumeHsTh TONy4YEHHBbIE 3HAHMS Ha TMPAKTUKE: AaHAIW3UpPOBaTh peajbHbIC
CUTyalldd W TPHUMEHSTh H3YYCHHBIE TOHSTHUS B TPOIECCE TMOUCKA pEeIIeHUs
MaTeMaTH4ecKd C(HOPMYIUPOBAaHHOW MPOOIEMBbI, MOJEIHPOBATH peajbHbIC
6.23 CUTyalldd Ha s3bIKE TEOMETPUM, HCCIEAOBaTh TMOCTPOCHHBIE MOJETH C

HCIIOJIb30BAHUEM TI'COMCTPUYCCKHUX MOHATUN U TCOpPCM, aIllapara anrerH,
peuiaTtb IMPAKTHYCCKUEC 3aldavM, CBA3AHHBIC C HAXOXJICHUCM TI'COMCTPHUYUYCCKHUX
BCINYHNH
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HpOBepﬂeMblﬁ JIEMEHT COAECPKAHUSA

I'eomerpus

7.1

OcHoBHbIE OHATHS cTepeoMeTpuu. Touka, rnpsimasi, INIOCKOCThb, pocTpaHCcTBO. [loHsATHE 00
AKCHOMAaTHYECKOM IOCTPOCHUH CTEPEOMETPHUM: AKCUOMBI CTEPEOMETPHUM U CIEACTBUS U3 HUX

7.2

B3anMHOe pacnosiokeHue NpsMbIX B IPOCTPAHCTBE: IMEPECEKAIOIINECS, NapaJlIebHbIE U
CKpeluBaomuecs npsmele. [lapannenbHOCTh NPSMBIX M IUIOCKOCTEH B MPOCTPAHCTBE:
napajuleNibHble MpsMbIE B MPOCTPAHCTBE, NApalIEIbHOCTh TPEX MPSAMBIX, MapajuIeIbHOCTh
NpsIMOM U TJIOCKOCTH. YTJIBIC COHANpPABJIEHHBIMU CTOPOHAMH, YTroJl MEXIy MPSIMBIMH B
npoctpancTtBe. [lapamienbHOCTh  IUIOCKOCTE: TapajuielibHblE IIJIOCKOCTH, CBOMCTBA
napajuieNnbHbIX IuiockocTeil. [lpocreiiminie mnpocTpaHCTBEHHbIE (UIYpbl Ha IUIOCKOCTH:
TeTpas’ap, KyO, napasuiesenurne i, HOCTPOEHUE CeueHU

7.3

[lepnieHIUKyYIAPHOCTD MPSAMON U MJIOCKOCTH: MEPIEHIUKYISIPHbIE IPSIMblE B POCTPAHCTBE,
MpsiIMbIE MapajliebHbIE U MEPIEHANKYISIPHbIE K TNIOCKOCTH, MMPU3HAK MEPIIEHIUKYIIPHOCTH
IpsAIMOM M IUIOCKOCTH, TEOpeMa O MpsSMOM MEPHEHIUKYISIPHOW IUIOCKOCTH. YTJbl B
MPOCTPAHCTBE: Yroj MEXAY NPSMOW M IUIOCKOCTHIO, JBYrpaHHbBIA YroJi, JUHEWHBIA Yroj
JBYTpaHHOro yria. [leprneHauKynsp M HaKJIOHHBIE: PAaCCTOSIHUE OT TOYKHM JO IUIOCKOCTH,
paccTrosHHEe OT TpsSIMOM 1O IUIOCKOCTH, HpOeKUuus (QUrypel Ha  IUIOCKOCTb.
[lepneHUMKYISPHOCTD IUIOCKOCTEH: NPU3HAK MEPHEHAUKYISIPHOCTH JIBYX IUTOCKOCTEH.
Teopema o TpEX nepneHAUKYIApax

7.4

[ToHsiTHE MHOTOTpaHHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIBIE U HEBBITYKIIbIE
MHOTOTPAaHHUKH, pa3BEPTKa MHOrorpaHHuka. llpusma: n-yroibHas npusMma, TpaHU W
OCHOBaHHUSl MPHU3MBI, MpsiMas U HAKJIOHHAs MPU3MbI, OOKOBasg M TMOJHAs TOBEPXHOCTh
npu3Mel. [lapannenenumnesn, npsMOYroJpHBINA Mapajuienenunea u ero cpoicrea. [lupamuna:
N-yroyibHasg MHUpaMuja, TPAaHU U OCHOBAaHUE MUPaMU[bI, OOKOBas W IOJIHASA TOBEPXHOCTD
MUpaMHIbl, TpaBUJIbHAS W Yyceu€HHAas NHpaMUAA. OJIEMEHTbl MPU3MblI U IUPAMUIBL.
[IpaBunbHBIE MHOTOTPAHHUKHU: TIOHSATHE MPABUIHLHOTO MHOTOTPAaHHHKA, TPABUIIbHAS TPU3Ma
U TpaBUJIbHASs MUpPaMUIa, MpaBUIIbHAS TPEYrojbHas MUPaMHa U MPABUIBHBIA TETPasap,
ky0. IlpencraBienre o MpaBUIIbHBIX MHOTOTPAHHHUKAX: OKTAdp, OJIEKadAp U UKOCASAPYTUe
CeyeHus MPU3MBI ¥ TUPAMUJIBI

7.5

CI/IMMeTpI/IH B IIPOCTPAaHCTBC. CHMMCTpUA OTHOCHUTCIIbHO TOYKH, HpHMOﬁ, IIJIOCKOCTH.
ONEeMEHTHI CUMMCTpPUH B MTUpaMUAX, MapaJuICIICTINIICAAX, IIPAaBUJIbHBIX MHOTOTPAHHHUKAX

7.6

Bbluncnenue 31eMEHTOB MHOTOTPaHHUKOB: pEéOpa, auaroHanu, yrisl. [lnomans GokoBoi
MIOBEPXHOCTH U IOJHOW NMOBEPXHOCTH MPSIMOW MPU3MBIL, IUIOIIAJb OCHOBAHUM, TEOpEMA O
OOKOBOW MOBEPXHOCTH MpsAMON mpu3Mbl. [lnomans O0OKOBON MOBEPXHOCTH U MOBEPXHOCTH
MPaBUIILHON MHpaMMJIbl, TEOpPEMa O IUIOIMIAIN yceu€HHOM nmupamusl. [lonstue 06 oObEMe.
O06BEM nupamMuIbl, TPU3MBI

7.7

HO,Z[O6HLIC TCJIa B HPOCTPAHCTBC. CooTHomIeHHs MCKAY IomaaiaMu HOBCpXHOCTCfI,
00BEMaMH HO,Z[O6HLIX TCI
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I'eomerpus

6.1

Hununapuyeckas MOBEPXHOCTb, OOpa3ymoollde IWIMHIPUYECKON IOBEPXHOCTH, OCh
MWIMHAPUYECKON moBepxHOCTH. LlummHAp: ocHOBaHuST W OOKOBas IOBEPXHOCTH,
o0pasyromas 1 ock, IO s OOKOBOM M MOJIHON MTOBEPXHOCTH

6.2

Konnueckass nmoBepxHOCTh, OOpasyrolue KOHHYECKOW IOBEPXHOCTH, OCh M BEpILIMHA
KOHMYECKOH nmoBepxHocTu. KoHyc: OCHOBaHME M BepIIMHA, 00pa3yromas U 0Ch, MJIOMAAb
OOKOBOM U MOJHON MOBEPXHOCTH. Y CEUEHHBIH KOHYC: 00pa3yIolie U BbICOTA, OCHOBAHUS
1 OOKOBast MOBEPXHOCTh

6.3

Coepa m map: meHTp, paguyc, AUaMeTp, IMJOMAAb MOBepXHOCTH cdeprl. Bzammuoe
pacnoJjio’keHue cgepsl U MI0CKOCTH, KacaTeabHasl INIOCKOCTh K chepe, miouiaab chepsl

6.4

N300pakenue Ten BpalieHUs Ha MI0CKOCTH. Pa3BépTka IMIMHApPA U KOHyCa

6.5

KomOunanmu Ttenm BpamieHuss U1 MHOTOTPAHHMKOB. MHOTOTPaHHUK, OTMHCAHHBIA OKOJIO
cdepsl, cepa, BcaHHasT B MHOTOTPAHHHK, WJIA TEJIO BPaIEHUS

6.6

[Tonsatue 006 o0bémMe. OcHOBHBIE CBOHCTBAa 00BEMOB Ten. Teopema 00 o00BEME
MPSIMOYTOJIPHOTO Tapajurenenunena u ciaenctsus nu3 He€. OObEM NIHMIMHIPA, KOHYCA.
O06bEM 1mapa u mIomaas cQepsl

6.7

[TonoOnbie Tema B mpoctpaHcTBe. COOTHOMICHHS MEXIY IUIOMIAASIMH TIOBEPXHOCTEH,
00BpéMaMU ITOJOOHBIX TENT

6.8

Ceuenust uunuHApa (MapaielbHO W NEPHEHAMKYISIPHO OCH), CEYEHHs KOHyca
(mapannenbHOE OCHOBAHUIO U MPOXOsIee Yepe3 BEPILINUHY), CEUeHHUs [Iapa

6.9

Bektop Ha nimockoctd ¥ B mpocTpaHcTBe. CI0KEHHE U BBIYMTAHUE BEKTOPOB. Y MHOXKEHHE
BEeKTOpa Ha yucio. Pa3nokeHne BekTopa Mo TpEM HEKOMIUIaHapHBIM Bekropam. [Ipasuiio
napajuienenunena. Pemienue 3agady, CBS3aHHBIX C MPUMEHEHHEM MPaBUJ JEHCTBUN C
BEKTOpaMH

6.10

[IpsimoyronpHas cucreMa KOOpAMHAT B  mpocTpaHcTBe. KoopauHatel — BeKTOpa.
[Ipocreiimue 3agaun B KOOpAUHATAX. YTOJ MEXIy BekTopaMu. CKalsspHOE MPOU3BEICHHE
BEKTOpPOB. BbIuncieHre YrioB MeEXIy MNPSMBIMH U IUIockocTsaMU. KoopauHatHo-
BEKTOPHBIN METO]I IPU PELICHUH T€OMETPUUECKHX 3a1a4




MPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOI'PAMMBI CPEJTHET'O OBIIIET'O OBPA3OBAHUS

Kox
NpoBepPsieMOro
TpeOoBaHMS

IIpoBepsiemble TPeOOBAHHUSI K NMPEAMETHBIM Pe3yJIbTATAM OCBOEHHS
OCHOBHO¥i 00pa30BaTeILHON MPOrPaMMBbI CPeTHET0 00IEr0 00pa30BaHMSI

Brnagenne Meromamm J10Ka3aTeiabCTB, aJTOPHUTMAMHU PEIICHUS 3a]a4;, YMEHHUE
(hopMyITMpOBaTh W ONEPUPOBATH TOHATUSMU: OIPE/ICICHIE, aKCHOMa, TeopeMa,
CIIEJICTBHE, CBOMCTBO, MPHU3HAK, JIOKa3aTelIbCTBO, PaBHOCHIILHBIC
(GOopMyIUpOBKY; MPUMEHATh HX; YMeHHE (GOpMyaupoBaTh oOpaTHOE U
IIPOTUBOIIOJIOXKHOE YTBEP)KICHUE, NPUBOAUTH IIPUMEPBl U KOHTPIPUMEPHI,
HUCITIOJIB30BaTh MCTO MaTeMaTHYECKOU HHAYKIIUU, ITPOBOAWUTH A0Ka3aTCJIbHBIC
pacCyxKACHUud 1pyu PCIICHUU 3ajiad, OLCHHUBATH JIOTHYCCKYIO IIPABHUJIBHOCTH
paCCY)I()IeHPII)’I; YMCHHUE ONICPUPOBATH MNMOHATHUAMU: MHOXKCECTBO, IMOAMHOXECTBO,
onepannun Hazg MHOXECTBAMU, YMECHUE HUCIIOJIB30BATh TCOPETUKO-
MHO>KECTBEHHBII amrmapar Ijisd OImrucCaHuA p€aJIbHBIX IMPOLECCOB U SIBJICHUU 1 npu
peleHn 3amad, B TOM YHCIE W3 JPYTUX YYEOHBIX MPEIMETOB; yMEHHE
ONepUpOBaTh MOHATHAMU: Tpad, CBSA3HBIA rpad, nepeBo, MMKI, Tpad Ha
TUIOCKOCTH; YMEHHUE 3aJaBaTh M OMHCHIBATH Tpadbl Pa3IMYHBIMH CIIOCOOAMU;

WCI0JIb30BaTh Ipadbl MpU pelIeHNH 3a1a4

YMeHue onepupoBaTh NOHATUSAMU: HaTYpaIbHOE YUCIIO, LI€JI0€ YHUCIIO, CTEHEHD C
LIeJIBIM TIOKa3aTesleM, KOpeHb HAaTypalbHOMN CTENEeHHU, CTENEHb ¢ PalMOHalbHbIM
HoKa3aTejaeM, CTeNEeHb C JEeHCTBUTENIBHBIM IIOKa3aTelaeM, Jiorapupm 4ucia,
CHUHYC, KOCHMHYC M TaHI€HC IPOU3BOJIBHOTO 4YMCJa, OCTATOK I0 MOAYIIIO,
pallMOHATIBHOE YHCJO, HPPALHOHAIBHOE YHCIO, MHOXXECTBA HATYpalbHBIX,
LENbIX, pAlMOHAIBHBIX, JEHCTBUTEIbHBIX YHCEN; YMEHHE HCII0JIb30BaTh
IPU3HAKU JIeIMMOCTH, HaWMEHbIIUI OOIIMI JenuTenb M HauMeHbllee oOlee
KpaTHOe, anropuT™ EBKiIMAa MpH pelieHuu 3aiad; 3HaKOMCTBO C Pa3IU4YHBIMU
NO3ULMOHHBIMM CHUCTEMAMH CUUCJICHMs; YMEHHUE BBINOJHATh BBIYUCICHHUE
3HaYeHUH U MNpeoOpa3oBaHUS BBIPAKEHUH CO CTENeHsAMH U Jorapudmamu,
npeoOpa3oBaHusl JIPOOHO-pAIlMOHAIBHBIX BBIPAXKEHUM; yMEHHE OIepHpoBaTh
HOHATHUSMHU: IIOCJIEI0BATEIBHOCTD, apupmeTHyeckas nporpeccus,
reoMeTpuyeckass IMporpeccusi, OECKOHEYHO yObIBalolas TreoMeTpuyeckas
IIporpeccus; yMEHHe 3a7aBaTh IOCIEI0BATEIBHOCTH, B TOM YHUCIIE C TOMOLIBIO
PEKyppeHTHBIX (OpMys; yMEHHE OINepUpOBaTh MOHATHAMM: KOMIUIEKCHOE

YuCJIo, COHpH)KéHHLIC KOMIUJICKCHBIC YUCJia, MOAYJIb U apr'yMCHT KOMIIJICKCHOT'O




qucia, dopma  3amucH  KOMIUIGKCHBIX  4ucenl  (reoMeTpHuecKas,
TPUTOHOMETPUUECKAs u anreOpanydeckas); YMETh IIPOU3BOIUTH
apu(pMeTHYECKHe NEHCTBUA ¢ KOMIUICKCHBIMU YUCIIAMH; NMPUBOIUTH MPHUMEPHI
HCII0JIb30BAHUSI KOMIIJIEKCHBIX YHMCEJl; OIIEPUPOBATh MOHATUSAMU: MaTpula 2x2 u

3x3, onpeaenuTesb MaTPULIbl, TEOMETPUUECKUM CMBICIT OPEIEIUTENS

YMeHHne  onepupoBaTh  IOHATHSAMHU:  pPAalUMOHAIBHBIC, HPPALUOHAIBHBIE,
[IOKa3aTelbHblE,  CTEIEHHbIE,  JIOrapu(MUUYECKHE,  TPUTOHOMETPUUYECKUE
YpPaBHEHUS M HEPABEHCTBA, UX CUCTEMBI; YMEHHUE OIIEPUPOBATH IOHATUSAMH:
TOKJIECTBO, TOKJIECTBEHHOE IpeoOpa3oBaHHE, YpaBHEHHE, HEPABEHCTBO,
CUCTEMAa YPAaBHEHUN M HEPABEHCTB, PAaBHOCWUJIBHOCTb YPaBHEHUW, HEPABEHCTB U
CUCTEM; YMEHHME pellaTh YPaBHEHHs, HEPAaBEHCTBA M CHUCTEMBI C IOMOIIBIO
pa3IMYHBIX IPUEMOB; pEIIaTh YpPAaBHEHMS, HEPABEHCTBA M CHCTEMBI C
rapaMeTpoM; IPUMEHATh YPAaBHEHMS, HEPABEHCTBA, UX CHCTEMBI I PEIICHUS
MaTeMaTHYeCKHUX 3aJlad M 3aJa4 M3 pa3IuyHbIX oOlacTedl HayKu U pealbHOM

KHU3HHU

YMmenue  omnepupoBarth  MOHATHSAMU:  (QyHKIUS, YETHOCTH  (DYHKIIHH,
MEePUOIUYHOCTh PYHKIHH, OTPAHUYEHHOCTh (DYHKIIUN, MOHOTOHHOCTh (DYHKIIMH,
IKCTpeMyM (YyHKIMH, HaWOOJbIIEe W HaUMEHbIIEe 3HAYeHUs (QYHKIUU Ha
MPOMEXKYTKE, HEMpepbIBHAS (PYHKIIHMSA, aCHMITOTHI rpaduka QyHKIUH, TIepBas 1
BTOpasi TMPOW3BOAHAS (YHKIMH, TEOMETPHUSCKHMH W (DPU3HUECKUI CMBICT
MPOU3BOIHOM, TIEpBOOOpa3Hasi, OMPEACICHHBI HHTErpAl, yMEHHE HAXOJUTh
acCHUMIITOTHI Tpaduka (QYHKIHH, yYMEHHE BBIUYUCIATH IPOHU3BOJHBIE CYMMBI,
NPOM3BEACHUS, YaCTHOTO M KOMIIO3UIMK (YHKIUH, HAXOIUTh ypaBHEHHUE
KacateJbHOW K rpaduky GYHKIHMH; YMEHHE HAXOJUTh MPOU3BOJHBIC
DJIEMEHTAPHBIX  (DYHKIMI; yYMEHHE HCIOJIb30BaTh  IMPOU3BOAHYIO IS
UCCIIeIOBaHMs (PYHKIMI, HAaXOAWTh HAWOOJbIIME W HAMMEHBIINE 3HAYCHUS
GyHKIUH; CTPOUTh TpadUKd MHOTOWICHOB C HCIOJH30BAHUEM arrapara
MaTeMaTHYECKOTO aHalln3a; MPUMEHATh MPOU3BOJHYIO [UIA HAXOXKICHUS
HAWJTYYIIEro PEIICHHs B IPUKIIAIHBIX, B TOM YHCIIEC COIMAIBLHO-IKOHOMHUYECKUX
U (QU3UYECKUX 3aJadax; HAXOJUTh IUIOMAAA U 00BbEMBI (DUTYp C ITOMOIIBIO
UHTETpana; TMPUBOAUTH TMPUMEPhl MaTEeMaTHYECKOTO MOJIEIHPOBAHUS C

HoMoIIbI0 AU} depeHIInanbHbIX YpaBHEHHUH

YMeHue omnepupoBaTh MOHATUAMHU: Trpaduk (QyHKUMH, oOpaTHass (yHKUIHSA,
KoMno3uuuss  (QyHKUMHA, JMHeHHas (¢GyHKUusA, KBaApaTuyHas — (QYyHKLuS,
pauMoHanbHas QyHKIMA, cTeneHHast QyHKIMs, TPUrOHOMEeTpUuYeckue QpyHKIUY,
oOpaTHble TPUTOHOMETPHUECKUE (DYHKIIMH, NTOKa3aTelbHas U Jorapudmuieckas

(GyHKUIMU; yMEHHE CTPOUTh TIpadUKd M3YYCHHBIX (YHKIUH, BBIIOIHATh




npeoOpazoBanusi rpa@uKoB (QYHKIHMA, HUCHOIB30BaTh TPadUKHU TSl H3YUCHHS
MPOIECCOB M 3aBHCUMOCTEH, MpH pEUICHWH 3aJa4 W3 JPYruX Y4eOHBIX
MPEIMETOB U 3a/1a4 U3 PEAbHOM JKM3HU; BhIpaXkaTh (popMyraMu 3aBUCHMOCTH
MEXJy BEJIMYMHAMM; HCIOJIb30BATh CBOWCTBA M TpaduKd QYHKIUHA I
pelieHusl ypaBHEHHWI, HEPaBEHCTB W 3a7ad C TapaMeTpaMu; M300pakaTh Ha
KOOPJMHATHON IUIOCKOCTHM MHOKECTBA PEIICHHWI ypaBHEHMM, HEPABEHCTB U UX

CHUCTEM

YMeHue pemiarb TEKCTOBBIE 33Jla4l Pa3HbIX TUIIOB (B TOM YHCJE HA IPOLEHTHI,
JOJIM U 4YacTH, Ha JBWXKEHHE, padOTy, CTOMMOCTh TOBAapOB U YCIYT, HAJIOTH,
3aJaud M3 O00JIaCTH yIpaBJIeHUs] JIMYHBIMM M CEMEMHBIMU (PUHaHCAMM);
COCTaBIISATh BBIPA)XKECHHUS, YPaBHEHMsI, HEPABEHCTBA U UX CHUCTEMBI MO YCIOBHIO
3a/lauM, MCCIEA0BaTh MOJIYYEHHOE pEIIeHHE M OLEHUBATh IMPaBAOINOJ00HOCTh
pe3yibTaTOB; YMEHHE MOJEIUPOBATh pPEANBHBIE CUTyallUH Ha  A3BIKE
MaTeMaTHKHU; COCTABJISITh BBIPAXKEHUS, YPAaBHEHHUS, HEPABEHCTBA U UX CHCTEMBbI
[0 YCJIOBHIO 33Ja4d, MCCIEN0BATh IOCTPOECHHBIE MOJEIN C MCHOJb30BAHUEM

anmnapara ajredpbl, HHTEPIPETUPOBATH MOJTYUYEHHBIN pe3ylbTaT

YMeHue onepupoBaTh TOHATHSIMH: CpeqHee apudMeTHdeckoe, MeAWaHa,
HauOoJIbIlIee W HaWMEHbIee 3HAYCHUS, pa3Max, IHUCIEPCHs, CTaHIApTHOE
OTKIIOHGHHE YHCIOBOTO Ha0oOpa; yMEHHE W3BIIEKaTh, WHTEPIPETHPOBATH
nHpOpMaNnIo, TPEACTaBICHHYIO B TaOiMIax, Ha [auarpammax, Trpadukax,
OTPaXKAIONIYI0 CBOWCTBA pEAIBHBIX TIPOLECCOB U SBICHHI; TPEACTaBISTH
UHPOPMALIUIO C TIOMONIbIO TAONHIl M JTUArpaMM; MCCIIE0BATh CTATHCTUYCCKUE
JIAHHBIC, B TOM YHCJIE C IPUMEHEHHEM TIpadUYecKUX METOJOB U AJIEKTPOHHBIX
CpeACTB; TpaHUECKH HCCIICAOBAaTh COBMECTHBIC HAOIIOJCHUS C MOMOIIBIO

JyarpamMM pacceMBaHus U IMHEHHOU perpeccuu

YMeHue omnepupoBaTh MOHATHSIMH: CIYYallHBIA OMBIT U CIy4ailHOE COOBITHE,
BEPOSITHOCTh  CIIyYafHOTO COOBITHS; YMEHHE BBIYHMCISATH BEPOATHOCTH C
UCIIOJIb30BaHUEM TpaUUYecCKUX METOJOB; MPUMEHATh (DOPMYIbI CIOXECHHS H
YMHOKEHHUSI BEpOSTHOCTEH, (OpMyly TMOJHONW BEpPOSTHOCTH, (HopMymy
bepunynnu, xomOunatopHbie ¢akThl U (OPMYIBI; OLIEHUBATH BEPOSTHOCTU
peanbHbIX COOBITHII; YMEHHE OMEepUPOBATH MOHSITUAMHM: CIydaiiHas BEIHYWHA,
pacnpeneneHue BEPOSITHOCTEH, MaTeMaTHYeCKOE OKHMJaHWEe, MOUCTIepCUs |
CTaH/IapPTHOE OTKJIOHEHHE CIy4YalHOW BENWYMHBI, (PYHKIUU paCHpEeNeHHs U
IJIOTHOCTH PAaBHOMEPHOTrO, MOKAa3aTeIbHOTO W HOPMAJIBHOIO paCIpeaesCHUN;
YMEHUE HCMOJIb30BaTh CBOWCTBA W3YYEHHBIX PACIpPEACNCHUN AJI1 pPELICHUs
3a/1a4; 3HAKOMCTBO C TIOHSATHUSMU: 3aKOH OOJBIIMX YUCEI, METObI BHIOOPOYHBIX

I/ICCJ'Ie,Z[OBaHI/II‘/’I; YMCHUC TPUBOAHUTL HNPUMCPBI NPOSABIICHUA 3aKOHA OOJIBIINX




Yrcel B NPUPOIAHBIX M OOIIECTBEHHBIX SBJICHUSAX; YMEHHE OIEpPHUpPOBATh
MOHATUSAMH: COYETaHHE, IEPECTAHOBKA, YUCIIO COUYCTAHUHN, YUCIIO TIEPECTAaHOBOK;
6unom HproTOHa; yMeHHE MPUMEHATh KOMOMHATOPHBIE (aKThl U PACCYKIACHUS
JUISL pelIeHus 3ajay; OLIEHUBATh BEPOSITHOCTH PEAbHBIX COOBITHIA; COCTABIATH

BEPOSATHOCTHYIO MOJIEIb U UHTEPIIPETUPOBATH IIOJYYEHHBIN PE3yIbTaT

YMeHue onepupoBaTh HNOHATHAMU: TOYKA, MpsAMasi, MNIOCKOCTb, IIPOCTPAHCTBO,
OTPE30K, JIy4, BEJIMYMHA yIja, IUIOCKUM YroJl, ABYTPaHHBIM YroJl, TPEXIPaHHBIN
yroJjl, CKpEIIMBAIOUIMECS NpsMble, NApPAIIENbHOCTh U NEPIEHAUKYIAPHOCTH
NpSIMBIX M IUIOCKOCTEH, Yroia MEXAy HIpPSIMBIMH, YroJl MEXAYy NpsIMOM U
IIJIOCKOCTBIO, YTOJI MEXIY IUIOCKOCTSIMH, PACCTOSIHUE OT TOYKH 1O IUIOCKOCTH,
pacCTOSIHUE MEXAYy MpPSMBIMH, PACCTOSHUE MEXAY IUIOCKOCTAMH; YMEHHE
WCIIOJIb30BAaTh MpPU PpEUIeHUWM 3ajJad U3ydyeHHble (aKkThl U TEOPEMBbI
IUIAHUMETPUHU; YMEHHE OLIEHHMBAaTh pa3Mepbl OOBEKTOB OKPYXAIOIIEro MHUpa;
CTPOUTH MAaTEMaTUYECKHE MOJENHM C IMOMOIIBI) T'€OMETPUYECKUX MNOHATUU H

BCJIIMYMH, pC€IIaTh CBA3AHHBIC C HUMHU MPAKTHUYCCKUEC 3aJa9n

10

YMenue onepupoBaTh MOHATHAMH: IUIOmAaAb GUIYpbl, 00bEM (UTYpHI,
MHOTOTPaHHUK, MPaBUIbHBIH MHOTOTPaHHUK, CEYEHHE MHOTOTpaHHHKA, KYO,
napajjiesienune]l, npusMa, nupamuaa, ¢Gurypa M IOBEPXHOCTb BpallCHMS,
LWIMHAP, KOHYyC, mmap, cdepa, miomane cdepsl, IMIOMALb MOBEPXHOCTH
NUpaMufbl, HpPU3MbI, KOHYyCa, IMIMHApPA, O0BEM Kyba, NPSIMOYTOJBHOTO
napajiesienunesa, TMpaMuabl, MPU3MbI, [UIMHIPA, KOHYca, IIapa, pa3BEpTKa
IIOBEPXHOCTH, CEYEHHUs KOHyca M IWIMHApA, MapajulelbHble OCH WU
OCHOBAHMIO, CEYEHHWE I1apa, IJIOCKOCTh, Kacaromasicss cdepsl, IUIMHIPA,
KOHyCa;  yMEHHE  CTpPOUTb  CEUYEHHWE  MHOIOIpaHHHMKA,  H300paXkaTb
MHOTI'OI'paHHHKH, (PUT'Yphl U IOBEPXHOCTHU BPALIEHUS, X CEYEHUs, B TOM YUCIIE C
IOMOILBIO  DJEKTPOHHBIX  CPEICTB;  yYMEHUE  IPUMEHATh  CBOICTBa
reOMETPUYECKUX (QUryp, CaMOCTOATENBbHO (OPMYIUPOBATH ONpEAETICHUs
u3yyaeMbiX (Uryp, BBIIBUraTb THIIOTE3bl O CBOMCTBaX M IpHU3HAKaX
reoMeTpudeckux (¢Guryp, OOOCHOBBIBaTb WJIM OIPOBEPrarh HX; YMEHHUE
IPOBOJUTH KiacCU(UKALUIO (GUIyp IO Pa3IMYHBIM NPU3HAKAM, BBINOIHAThH

HCO6XO,[[I/IMLIC AOIIOJIHUTEJIIBHBIC ITIOCTPOCHUSA

11

YMeHue onepupoBarh NOHSTHSMMU: JBHKEHUE B IIPOCTPAHCTBE, MapauICIbHBIN
IIEPEHOC, CHUMMETPUS Ha IJIOCKOCTH W B IPOCTPAHCTBE, IOBOPOT,
npeoOpa3oBaHue N0J00us, M0100HbIe (PUTYpBI; YMEHHE paclo3HaBaTh paBHbIE U
nojoOHble (QUIYpbl, B TOM 4YHCIE B TPUPOJAE, HCKYCCTBE, apXHUTEKTYypE;
HCIIOJIb30BAaTh T€OMETPUUYECKUE OTHOILIEHUS INPU PELICHUM 3a7ad; HaXOAWUTh

TCOMETPUUCCKUC BCIIMYUHBI (I[J'II/IHa, yroJi, mjiomanib, O6’LéM) Ipru pCUHICHUUN




3aJa4 M3 JIPYTMX YUYeOHBIX MPEIMETOB M W3 PEAIbHON JKM3HU;, YMCHUE
BBIUMCIIATh TCOMETPUYECKUE BEIMYMHBI (JJIMHA, Yroj, IUIoHaab, OO0BEM,
IUIOIIAb MMOBEPXHOCTH), MCHOJb3Ysd H3ydCHHbIC (DOPMYJBI U METOJbI, B TOM
YKCiIe: TUIONIAIb TOBEPXHOCTH MUPAMU/IBI, TPU3MBbI, KOHYCA, IIHIHH/IPA, IJIOIIAb
chepbl; 00bEM Kyba, MPSIMOYTOJIBHOTO MapaUICIICIUIICAa, THPAMUIBI, TTPU3MEI,

HWINHpA, KOHYyca, Iapa; YMEHHE HAaxXOJUTh OTHOIIEHHE OOBEMOB MOJIO0OHBIX

¢uryp

12

VYMmenne ONICpUpOBaThL IOHATUAMHU: IMPAMOYIroJibHasd CHUCTEMa KOOpPAWHAT,
BCKTOD, KOOpAWHATBl TOYKH, KOOPAHWHATBEI BCKTOpPA, CymMMa BCKTOPOB,
MPOM3BENICHUE BEKTOPa HAa YHUCIIO, PAa3JIOKEHUE BEKTOpa Mo 0a3ucy, CKaJsipHOE
MPOU3BEJICHNE, BEKTOPHOE MPOU3BEICHHE, YroJl MEKIY BEKTOpPaMH; YMEHHE
HUCITIOJI30BaATh BCKTOpHBIﬁ u KOOpI[I/IHaTHBII\/’I METO JJIA PCIICHUA

reOMETPUUECKUX 33/1a4 U 33a4 APYruX yueOHBIX IPEIMETOB

13

YMeHne BBIOMpATh MOIXOANIUNA METOJ MJIsA PpeIlIeHUs 3a7add; TOHHMaHHUE
3HAYMMOCTH MAaTEMAaTUKH B M3YyYCHUHU MPUPOIHBIX U OOIIECTBEHHBIX MPOIIECCOB
U SBJIEHUM; YMEHHE paclo3HaBaTh MPOSBICHUE 3aKOHOB MATEMAaTUKU B
HWCKYCCTBE, YyMEHUE MPUBOAUTH MPHUMEPHI MATEMATHYECKUX  OTKPBITHI

POCCHIICKOM U MUPOBOM MaTeMaTHYECKOU HAYKH




HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, ITIPOBEPAEMBIX HA EI'D I1O

MATEMATHKE
Kon IIpoBepsieMblii 3JIEMEHT COJEPKAHMS
1 Yuciia ¥ BEIYMCIIEHUS
11 Harypanbeuble u nensie uyncna. [Ipu3Haky JenMMOCTH HEIbIX YUCE
12 Parmonanbubie uncia. OOBIKHOBEHHBIC M JICCATHYHBIC JPOOHU, MPOICHTHI, OCCKOHEYHbIE
' MEPUOANYECKHUE IPOOH
13 Apudmernueckuil KOpeHb HaTypaibHOW creneHu. JlelicTBUs ¢ apupMETHYECKUMHU
' KOPHSIMU HATypaJIbHOW CTETICHU
14 Crenenp ¢ uenbiM mokazareneM. CTemneHb C palMoOHaJIbHBIM MoKazareieMm. (CBolicTBa
' CTETIeHU
15 CuHyc, KOCHHYC M TaHT€HC YHCJIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC, apKTaHTEeHC
' YHCIIOBOTO apryMeHTa
1.6 Jlorapudm yucna. JlecaTuyHble U HaTypajabHbIE JOrapudMbl
JlelicTBuTeNnbHBIE YHCTa. ApHU(PMETHYECKHE OMepalfi C JCHCTBUTEIBHBIMH YHCIAMU.
1.7 [TpuOmkEHHBIE BBIYMCICHUS, MpaBWiIa OKPYTJIEHUS, MPUKUAKA M OLEHKa pe3yibTaTa
BBIYMCIIEHUI
1.8 [IpeoOpazoBanye BHIPAKEHUN
19 KomruiekcHbie yncia
2 VYpaBHEeHHS 1 HEPaBEHCTBA
2.1 Lenbie 1 1poOHO-paIIMOHATILHBIC YPaBHEHHUS
2.2 HppaunoHaibHbIe ypaBHEHHS
2.3 TpUroHOMETPUUECKUE YPABHEHUS
2.4 [TokazarenbHbie U JTOrapuMUIECKIe YpaBHEHUS
2.5 Lenble u ApoOHO-paIOHATbHBIE HEPABEHCTBA
2.6 HppauroHaibHbIe HEPAaBEHCTBA
2.7 [TokazarenbHbIe U TorapupMudIecKie HEpaBEHCTBA
2.8 Tpuronomerpuyeckue HepaBEeHCTBA
2.9 CucteMbl 1 COBOKYITHOCTU YPaBHEHUI M HEPABEHCTB
2.10 VYpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C MapaMeTpaMu
2.11 Martpuiia cuCTeMbl TMHEWHBIX ypaBHEHHUH. OnpeaenuTens MaTPHUIIbI
3 OyHKIMH U TpaduKH
31 OyHKIMs, criocoObl 3ananust GyHKuu. I'paduk GyHkiuu. BzaumHo oOpaTHbie QyHKIUH.

Yéruple n Heu€THbIe QyHKIUU. [leproauueckue QyHKIH




Ob6nactp ompeneneHust 1 MHOXKeCTBO 3HaueHul (ynkuuu. Hymu ¢ynkmun. [Tpomexyrku

3.2 3HAKOMOCTOSTHCTBA. [IpOMEXYyTKM MOHOTOHHOCTH (DYHKIMHU. MaKCUMyMbl U MHUHAMYMBI
¢bysakun. Haubosbiiee 1 HauMeHbIee 3HaYeHE (DYHKIIUU Ha IIPOMEKYTKE

33 CrenenHast QyHKIUS ¢ HATypalIbHBIM M IIETBIM IMOKa3aTeneM. EE cBoiicTBa m rpaduk.
. CoiicTBa u rpaduk KOpHS N-0ii cTENeHN

3.4 Tpuronomerpuyeckne QyHKINHU, KX CBONCTBA U rpaduku

3.5 [Toxa3zaTtenpHas u norapudmMuyeckas GyHKINUN, X CBOWCTBA U TPaPUKH

36 Touku paspeiBa. AcuMnToTH rpadukoB QyHKIui. CBoiicTBa pyHKINH, HEMPEPHIBHBIX HA
' OTpe3Ke

3.7 IlocineqoBaTenbHOCTH, CLIOCOOBI 3aJaHUsT IOCIEI0BATENLHOCTEN

3.8 ApupmeTrnueckas 1 reoMeTpudeckas mporpeccu. @opmyria CII0KHBIX MPOLIEHTOB
4 Hauyasa MateMaTH9IeCKOro aHam3a

4.1 [IpousBonnas ¢pynkuuu. [IpousBoaHbIE F€eMEHTAPHBIX PYHKIUN

42 [IpumeHeHne MpoU3BOIHOM K UCCIEOBAaHUIO (DYHKIMIT HA MOHOTOHHOCTb M 9KCTPEMYMBI.
' Haxosxnenne HanOoJIbIIEro M HAMMEHBIIETO 3HAYCHUsT (YHKIIMU Ha OTPE3KE

4.3 [lepBooOpa3nas. MuaTerpan
S MHoKecTBa U JIOTHKa

5.1 MHoOk€ecTBO, onepaluy HaJl MHOKecTBaMHU. J{lnarpammsl Ditiepa — Benna

5.2 Jloruka
6 BeposaTHOCTB M cTaTHCTUKA

6.1 OnmcaresibHas CTaTUCTUKA

6.2 BeposrHocTs

6.3 Kom6unaropuka
7 Teomerpus

7.1 ®durypsl Ha IOCKOCTH

7.2 [IpsiMble ¥ TJIOCKOCTH B MPOCTPAHCTBE

7.3 MHororpaHHUKH

7.4 Tena ¥ IOBEPXHOCTHU BpAIIECHHS

7.5 KoopauHats! 1 BEKTOPBI




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

MaremaTuka: anrebpa 1 Hayaja MaTeMaTHYEeCKOTr0 aHajIu3a, FeOMETPHsL.
I'eometpus 10-11 knaccerl: yueOHUK Juist 0011€00pa30BaTENbHBIX OpraHU3alNN:
6a30BbIii 1 ynyosennbiit ypoBHu/ JI.C.Atanacan, B.®. byry3os, C.6. Kagomues

u 1p. - 4-uznanue - M.:Ilpocsemenue, 2017 r.

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HNunaktuueckue marepuansl. 'eomerpus 10-11 knacc / b.I'. 3us.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

1. Enqunas komnekius nudpoBbIX 00pa3oBaTeabHbIX pecypcoB. Komnekims
pa3znooOpazubix LIOP B paznuunbix popmarax.
http://www.schoolcollection.edu.ru

2. denepalbHbIN HEHTP HHOOPMAIITMOHHO-00Pa30BaTEIbHBIX PECYPCOB.
Kpynuetimmii karanor LIOP B pasnuunbsix ¢opmarax http://fcior.edu.ru

3. Enunoe okHo goctyna k oOpa3zoBatenbHbIM pecypcam. Katanor SOP s
yuuTeIeH-npeIMETUKOB

http://window.edu.ru

4. Poccuiickuii o6pa3oBatenbHblil moptai. Komnekmus [IOP
http://www.school.edu.ru

5. CeTb TBOpUECKUX yunTeNe. bubnmorexka MeTO MK POBEACHUS YPOKOB U
rOTOBBIX y4eOHBIX mpoekToB http://www.it-n.ru

6. CeTb TBOpUeCKUX yuuTeneid. bubamoreka MeToIMK MpOBEIEHUSI YPOKOB U
TOTOBBIX YY€OHBIX MPOCKTOB

http://www.it-n.ru

7. Ypoku.Net

http://www.uroki.net/docinf.htm

8.http://mathnet.spb.ru - «Caiit snemenrapHoit matemaruku JImutpus ['ymmaay
9.http://www.problems.ru - «3agaun»

10.https://resh.edu.ru - THTepakTHBHBIC YPOKH 10 BCEMY IIKOJILHOMY KYpCy
«Poccuiickas 37eKTpOHHAs MIKOJIA.

11.https://www.yaklass.ru - [TpoBepuTh, Kak JETH YCBOWIH MaTEPHal, TTOMOXKET
«SAKnacey.
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