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HOACHUTEJIBHASA 3AIINCKA

I'eometpust siBasieTcss OJHUM M3 0a30BBIX KYpPCOB Ha YpPOBHE CPEIHEro
oOmero oOpa3zoBaHusl, TaK Kak 00eCleYMBaeT BO3MOKHOCTh U3yUEHHUS AUCIUIUINH
€CTECTBEHHO-HAYYHOM HAIIPABICHHOCTH M MPEIMETOB TyMAaHHUTAPHOI'O ILIMKJIA.
[lockonbKy  JIOTMYECKOE  MbIIUIEHHWE,  (QopmMupyeMoe TOpH  HU3YyYEHUU
0Oy4YaromMUMHCS TOHSATHUIHBIX OCHOB T'€OMETPUHU, IIPHU JT0KA3aTEIbCTBE TEOPEM U
NOCTPOECHHUM LIETIOYKH JOTHUYECKUX YTBEPKICHHUU IPU PEIICHUH I€OMETPUUECKUX
3aJa4, YMEHHME BBIABUIaTb U  OIPOBEPraTb T'MIIOTE3bl HEMOCPEICTBEHHO
UCITOJIB3YIOTCSl TIPU PELICHUM 3aJ1a4 €CTECTBEHHO-HAYYHOr'O IMKJIA, B YACTHOCTHU
du3znueckux 3aaay.

Llens ocBoeHust mporpaMmel yueOHOro kypca «I'eomeTpus» Ha yriyO0iaEHHOM
YpOBHE — pa3BUTHE WHIUBUIYAIbHBIX CIOCOOHOCTEH OOydYarommxcs MpH
U3YYeHUH T€OMETPHUH, KaK COCTaBISIONIEH MpeaMeTHo obnactu «MaTtemaTuka u
uHpopMaTuKa»  uyepe3  OoOecrieueHHe  BO3MOXKHOCTH  NPUOOpETeHHs |
UCIIOJIb30BaHUs  Oojee TriayOOKMX TE€OMETPUYECKHMX 3HAaHUW U JIeWCTBHM,
cnenuUYHBIX T€OMETPUH, U HEOOXOIUMBIX JUIsl YCIIEUTHOTO NMPOQPECCHOHATBHOTO
o0pa3oBaHus, CBSI3aHHOTO C UCIIOJIb30BAHUEM MATEMATUKH.

[IpuoputeTHBIMM 3a7ayaMu Kypca TE€OMETPUM Ha YIUIYOJEHHOM YpPOBHE,
pacIIUpSIIOIMMU U YCUIUBAIOUIUMU Kypc 0a30BOTO YPOBHSI, SIBJISIOTCS:

pacIIMpeHne NMPEACTABICHUS O T€OMETPUH KaK YaCTH MHUPOBOU KYJIBTYPBI U
(opMupoOBaHUE OCO3HAHUS B3aUMOCBSI3U F€OMETPUH C OKPYKAIOIIUM MUPOM;

(opMupoBaHUE NPEJICTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BXHEUIIMX MAaTEMaTUYECKUX MOJIENAX, IO3BOJSAIOIIMX OINKCHIBATh W HU3y4aTh
pa3HbIE SBJICHUS OKPY>KAIOIIETO MUpPa, 3HAHUE IMOHATUWHOTIO arapara o pasaeiy
«CtepeoMeTpus» yueOHOro Kypca reOMETpHH;

(¢opmMupoBaHue  yMmMeHMs ~ BJaJ€Thb ~ OCHOBHBIMM  TIOHATUSMHU O
IPOCTPAHCTBEHHBIX (UTypax M HMX OCHOBHBIMU CBOICTBAMHM, 3HAHHE TEOPEM,
GopMynT M yMEHHE HX NPUMEHATh, YMEHHUS JOKa3blBaTh TEOPEMbl UM HAXOAWUTH
HECTaHJAPTHBIE CIIOCOOBI PELICHUS 3a1aY;

(GopMupoBaHUE YMEHHs paclo3HaBaTh HA YePTEkKax, MOJEISIX U B PEAIbHOM
MUPE MHOTOIPDAHHMKM W TeJla BpallleHWs, KOHCTPYHPOBAaTh TIE€OMETPUYECKHE
MOJEIIH;

(GopMupoBaHUE MOHUMAHHUS BO3MOXKHOCTH aKCMOMATUYECKOTO IOCTPOCHHS
MaTeMaTUYeCKUX Teopuid, (HOpMHUPOBAHHE MOHUMAHUS POJM AKCHOMATHKU IPH
IIPOBEJICHUU PACCYXKICHUM;

(GopmMupoBaHuEe yMEHHUS BIaJeTh METOAAaMHU JI0KA3aTelIbCTB U AJITOPUTMOB
pelIeHMs, YMEHUSI WX NPUMEHSATh, MPOBOJUTH JI0OKAa3aTEJIbHbIE PACCYKIEHUS B
XOJI€ pelIeHUsl CTEPEOMETPUYECKUX 3a/1a4 U 3a/1a4 C MPAKTUYECKUM COJIEPIKAHHUEM,



dbopMHupOBaHUE TIPEACTABJICHHS O HEOOXOIMMOCTH  JIOKA3aTeIbCTB  TIPU
000CHOBaHMHM MaTEMATUICCKUX YTBEPKIACHUN U POJIM aKCHOMATHUKH B TIPOBEICHUH
JEAYKTUBHBIX PACCYXKICHUMH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTEIUICKTYaJIbHBIX H  TBOPYECKUX
CIOCOOHOCTEH O0YYarOIIMXCs, TTO3HABATEIILHOW aKTUBHOCTH, MCCIICOBATEIIBCKUX
YMEHHH, KpUTHIHOCTH MBIIUICHUS, HHTEpECa K N3yUYCHHUIO TEOMETPHH;

dbopmupoBaHue (HYHKIIMOHATBLHOW TPaAaMOTHOCTH, PEJICBAHTHOW T'€OMETPHU:
YMCHHS PACIO3HABaTh TMPOSBICHHUS TEOMETPUYCCKUX TIOHSATHH, OOBEKTOB W
3aKOHOMEPHOCTEH B pPEaNbHBIX JKM3HECHHBIX CUTYalUSIX W MPU U3YYCHUHU JIPYTUX
y4eOHBIX  MPEAMETOB, TMPOSIBJICHUS  3aBUCUMOCTEH M  3aKOHOMEPHOCTCH,
MOJICITMPOBAHMS PEATBHBIX CHTYaIlUd, HMCCIICIOBAHUS TIOCTPOCHHBIX MOJICIICH,
UHTEPIIPETAIIUN TTOJYYCHHBIX PE3yIbTaTOB.

OCHOBHBIMH COJICpXKATEIBHBIMK JTUHUSAMU y4eOHOTO Kypca «l'eomeTpus» B
10-11 «xmaccax sBasitoTcsi:  «lIpsiMble M TIJIOCKOCTH B MPOCTPAHCTBE,
«MHororpanHukn», «Tema  BpameHus», «BekTopel W  KOOpPAWHATHI B
IIPOCTPAHCTBEY, «J[BUKCHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo ®PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
NOHSTHSAMUY», PEICBAHTHBIMH T'€OMETPUU Ha YIUIYOJIEHHOM ypOBHE OOYYCHHS B
10-11 kmaccax, OTHOCUTCA KO BCEM COJEP>KATEeNbHBIM JTMHUSIM y4eOHOTO Kypca, a
dbopMupOoBaHUE  JIOTUYECKMX YMEHHUH  pachlpefesieTcsi He TOJbKO IO
coJiepKaTesIbHbIM JIMHUSIM, HO | 10 rogam oOyuenus. Coaepskanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE NPEIMETHBIM pe3yibTaTaM ocBoeHusi denepanbHoil pabouyeit
IpPOrpaMMBbl, pACTpeNeNEHHbIM IO ToAaM OO0y4YeHHUs, CTPYKTYPUPOBAHO TaKUM
00pa3omM, 4TOOBI KO BCEM OCHOBHBIM, IPHHITUITHAIBLHBIM BOIIPOCaM O0yJaroNIuecs
oOpamajiucb  HEOJHOKPATHO. JTO  TMO3BOJIAET OPraHU30BaTh  OBJAJICHHE
r€OMETPUYECCKUMU MOHSATUSMH U HABBIKAMU MOCIIEIOBATENBHO U MOCTYIATEIBHO, C
cOOJII0/IEHNEM TPUHIIUIIA TPEEMCTBEHHOCTH, @ HOBbIE 3HAHMS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKHUX MPECTABICHUN 00Yy4alOUIUXCsl, PACIIUPSSL U YIIIyOIss
e€, o0pa3ys MpOYHbIE MHOKECTBEHHBIC CBSI3H.

[lepexon kK U3y4eHUIO TEOMETPUU Ha YIITyOJIEHHOM YPOBHE MO3BOJISECT:

co3gath ycnmoBus qans  nuddepeHnmanuu  0OydeHHS,  TOCTPOCHHS
WHANBUAYaTbHBIX 00pa30BaTEeNbHBIX MPOrpaMM, OOECIeUUuTh YriIyOnEHHOE
M3Yy4YCHHE TeOMETPHUH KaK COCTABIISIIONICH yueOHOro mpeamera «MaremaTukay;,

MOJITOTOBUTHh OOYYAIOMUXCS K TMPOJODKCHUIO HW3YYCHUS MATEMaTHUKH C
yaéToM BBIOOpa Oynmymied mpodeccun, obecrnednBas MPEEMCTBEHHOCTh MEXKITY
o01uM 1 IpoeccroHaIbHBIM 00pa30BaHUEM.

Ha wu3yuenme ydeOHOro kypca «l'eomerpus» Ha YriayOJE€HHOM YpOBHE
orBoauTcs 204 gaca: B 10 xmacce — 102 gaca (3 waca B Henenmo), B 11 kimacce — 102
yaca (3 yaca B HEJIEJIO).



COAEPXAHUE OBYUEHUA
10 KVIACC

IIpsiMble ¥ MJIOCKOCTH B MPOCTPAHCTBE

OcCHOBHBIE  TOHSATHS  CTEpeoOMeTpuu. Touka, TpsMasi, IJIOCKOCTb,
npocTpaHcTBO. [loHsATHE 00 aKCMOMATHYECKOM IOCTPOEHUU CTEPEOMETPHM:
AKCHOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX.

B3aumHoe pacrnonoxeHue NOpsMbIX B MPOCTPAHCTBE: IEpeceKaroniuecs,
napajulesibHble M CKpeluBalomuecss mnpsMble. [Ipu3Haku CKpeluBarOIInXCs
npsiMbIX. [lapaniaenbHOCTh NPSMBIX U TUIOCKOCTENW B IPOCTPAHCTBE: MapaiebHbIe
psIMbIE€ B MPOCTPAHCTBE, NMAaPALIEIbHOCTh TPEX MPSIMBIX, NapaJUICIbHOCTD MPSIMOM
u 1iockoctu. [lapannenbHoe M UEHTpalbHOE MPOEKTHUPOBAaHUE, H300pakKeHHe
¢uryp. OcCHOBHBIE CBOICTBa MapajuIeIbHOrO NpoeKTHupoBaHus. M3o0pakeHue
buryp B mapajuiebHON MPOEKIUHU. YTIBI C COHAINPaBICHHBIMU CTOPOHAMHM, YTOJI
MEXIy MPSMBIMU B MpocTpaHCTBe. [lapaninenbHOCTh MIIOCKOCTEH: MapaieabHble
IUIOCKOCTH, CBOICTBa napaiesIbHbIX MJIOCKOCTEH. [Ipocreiimue
NPOCTPAaHCTBEHHbIE (PUTypbl Ha IJIOCKOCTH: TETpa’lp, MapajuieNenune,
MOCTPOCHHE CEUCHUH.

[lepneHAUKYIAPHOCTh NPSIMON U TJIOCKOCTH: MEPIEHIUKYIISIPHBIC TIPSIMBIEC B
IPOCTPAHCTBE, MPSIMbIE TMapaiebHble W TMEPIEeHIUKYISIPHbIE K IUIOCKOCTH,
NpU3HAK TEPIEeHIUKYISIPHOCTA TPSMOM M IUIOCKOCTH, TeopeMa O MpsMOid

NEPIEHIUKYISPHOMI TUIOCKOCTH. OproroHanapHOe POEKTHUPOBAHUE.
[lepnieHauKyNIAp ¥ HAKIOHHBIC: PACCTOSTHUE OT TOYKU JIO TUIOCKOCTH, PACCTOSTHUE
OT  TpsIMOM 1O  IUIOCKOCTH,  TpOeKmus  Qurypsl Ha  IJIOCKOCTb.

[leprieHAUKYISIPHOCTD  IUIOCKOCTEW: MPU3HAK  NEPIECHAUKYJSPHOCTH  JIBYX
mIockocTenl. Teopema o TpEX NEPIEHAUKYIAPAX.

Yriael B NMPOCTPAHCTBE: YIrOJl MEXIY NPSMOW M IUIOCKOCTBIO, JABYIPAHHBIN
yTOJl, JINHEMHBIA yroJjl IBYTPAHHOrO yria. TpEéXrpaHHbI U MHOTOTPAaHHBIE YIJIBL.
CBoiicTBa IUIOCKMX YIVIOB MHOrorpanHoro yria. CBoOiCTBa IUIOCKHX U
JBYIPaHHBIX YIJIOB TPEXTPAHHOIO yrua. TeopeMbl KOCUMHYCOB M CHUHYCOB A
TPEXTPAHHOTO yIJIa.

MHoOrorpaHHuKH

Buael MHOrorpaHHuUKOB, pa3BEpTKa MHOrorpaHHuka. [lpusma: N-yrosbHas
npu3Ma, IpsMas ¥ HaKJIOHHAs TIPU3MbI, OOKOBAsi M MOJTHAS TIOBEPXHOCTH MPU3MBI.
[Tapamnenenunen, nOPSAMOYTOJbHBIM — MapajulelIeNUIlel W €ro  CBOWCTBA.
Kparuaiimine mnyTd Ha TOBEPXHOCTHM MHOTOrpaHHuka. Teopema Dilnepa.
[IpoctpanctBennas Tteopema Iludaropa. Ilupammma: n-yronapHas mnHupamMuna,
npaBWiibHasE W Yyceu€HHas nupamMunbl. CBoiicTBa péOep W OOKOBBIX TpaHel
MPaBWIBHOM nupaMuiabl. [IpaBUIbHBIE MHOTOTPAaHHUKM: MPABUJIBHAS NOpU3Ma U



[IpaBWIbHAs IHMpPAMUIA, IPaBWIbHAsA TPEYrolibHAas IHUPAMUIAa U IPaBUIbHBIN
TeTpa’ap, kyO. IlpenacraBieHne o NpaBMWIBHBIX MHOTOIPAaHHUKAaX: OKTa’Jp,
JNOACKadAp U UKOCAdIP.

Bbluncienne 31€eMEHTOB MHOTOIPAHHHMKOB: péOpa, JOuaroHaiav, YIJIb.
[Inomaas OOKOBOM MOBEPXHOCTM M TOJHOM MOBEPXHOCTH MPSAMON MPHU3MBI,
IION[aJb OCHOBaHUM, TeopeMa O OOKOBOM MOBEPXHOCTU MPSAMON HPHU3MBI.
[Inomaasr OOKOBOM MOBEPXHOCTH M MOBEPXHOCTU MPABUIBHOM MHUPAMMIBI,
Teopema O IUIOLIAAY YCEUEHHOW TMPAMUIBL.

CummMmeTpuss B TOPOCTPAHCTBE. DJIEMEHTBl CHMMETPUM  IMPABHIBHBIX
MHOTOTrpaHHUKOB. CHMMETpuss B NPAaBWJIBHOM MHOTOIPDAHHUKE: CUMMETPUS
napajulesenuneaa, CUMMETPUS IMPAaBUJIBHBIX IIPU3M, CUMMETPHUSA NPABUILHOMU
IAPAMUBI.

BeKTOopsI M1 KOOPpAUHATHI B IPOCTPAHCTBE

[ToHATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOp, JIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOpPHl KOJUIMHEApHbIC, COHAIIPABIICHHbIE U  IPOTUBOIIOJIOXKHO
HaIlpaBJICHHbIE BEKTOPBIL. PaBEHCTBO BEKTOPOB. JIeHCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIUMTAaHUE BEKTOPOB, CYMMa HECKOJBKHUX BEKTOPOB, YMHOKEHHE BEKTOpa Ha
yucno. CBOMCTBA CIIOXKEHUSI BEKTOPOB. CBOMCTBA YMHOKEHHSI BEKTOPA HA YUCIIO.
IlonsATHEe KOMIUTaHApHBIE BEKTOPBI. lIpU3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
IIpaBuiio mapamienenunena. Teopema O pas3IoKEHUH BEKTOpa IO TPEM
HEKOMIUIAHApHBIM  BekTopaM. [IpsAMoyrosibHas  cucreMa  KOOpAMHAT B
npoctpadcTBe. KoopaunaTtel BekTOpa. CBsA3b MEXAYy KOOpAMHATAMU BEKTOpa U
KOOpJAMHATaMU TOYEK. YTOJN MexXay Bekropamu. CKalgpHOE IPOU3BEICHHE
BEKTOPOB.



IINTIAHUPYEMBIE PE3YJBTATBI OCBOEHHSA YYEBHOI'O KYPCA
«TEOMETPUS» (YIJIYBJEHHBII YPOBEHb) HA YPOBHE
CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpaskaaHcKkoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTD IPakKAAHCKOM MO3UIIMU 00YyYaIOIIEeTroCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JE€HAa  POCCHUHCKOro  oOIecTBa,  MPEJCTaBICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3IMUYHBIX CTPYKTYp, SBICHUH,
npoleayp TpaxaaHCKoro oOmiecTBa (BbIOOPHI, OMPOCHI U JPYroe), YMEHHE
B3aUMOJICHCTBOBATh C COLMAJIBHBIMU HWHCTUTYTAMH B COOTBETCTBUU C UX
GyHKIUSIMU U Ha3HAYCHUEM;

2) naTpuoTH4YeCcKOoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTh POCCHUMCKON TPAXKIAHCKON HJICHTUYHOCTH, YBAXKCHUS K
MPOIIJIOMY M HACTOSIIIIEMY POCCHUMCKON MaTeMaTHKH, IIEHHOCTHOE OTHOIIEHUE K
JOCTHXKEHUSIM POCCHUMCKMX MAaTEMAaTHKOB M POCCUHUCKOM MaTeMaTHYECKOMN IIKOJIBI,
UCIIOJIb30BAaHUE JTUX JOCTH)KCHUH B JPYrMX HayKax, TEXHOJOTHSAX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHHE JYXOBHBIX IIEHHOCTEW POCCUICKOro Hapojaa, cPOpMUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHMS, STUYECKOrO MOBEIECHHUS, CBA3AHHOIO C NMPAKTUYECKUM
OPUMEHEHHEM JIOCTWKEHHM HayKh U JEATEIbHOCTHIO YYEHOIrO, OCO3HAHHE
JMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMYUBOTO OYAYIIETO;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

ACTETUYECKOE OTHOIIEHHE K MHpPY, BKIIOYasl 3CTETUKY MAaTEeMaTHYECKHX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3aj7a4, PEIICHUH, PacCyKICHHH, BOCIIPUUMUYHUBOCTH
K MaTEMaTUYECKUM aclleKTaM Pa3juyHbIX BUIOB UCKYCCTBA;

5) pusnyeckoe BocmUTAHME:

chOpMHUPOBAHHOCTh yMEHHUS NPHUMEHATh MaTeMaTH4YeCKhe 3HaHUS B
MHTEpEecax 3I0pOBOT0 U 0€30MacHOT0 00pasa >KU3HHU, OTBETCTBEHHOE OTHOIICHUE K
CBOEMY 3J0pPOBbIO (3I0POBOE THTaHHE, COATAHCUPOBAHHBIM PEXKHM 3aHATHH H
OTIIbIXa, pEeryisipHas (u3nUecKas aKTUBHOCTD), (PU3NYECKOE COBEPIICHCTBOBAHUE
IIPU 3aHITUSX CHOPTUBHO-03J0POBUTEIIBHON €SI TENBHOCTBIO;

6) TpyaoBoe BocniuTaHMe:

TOTOBHOCTh K TPYAY, OCO3HAHHME LIEHHOCTU TPYJIOIIO0Us, HHTEpeC K
paznuyHbIM  chepaM  MPOQPECCHOHATBLHON  JCSITEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKON M €€ NPUIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBIA BBHIOOP
Oynymeit mnpodeccun W peanu3oBbIBATH COOCTBEHHBIC >KU3HEHHbBIC IIJIAHBI,
FOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTHYeCKOMy  OOpa3oBaHUIO U



CaMOOOpa30BaHUIO HAa NPOTSHKEHUUM BCEU KU3HHU, TOTOBHOCTh K AaKTHUBHOMY
Y4acTHIO B PEIICHUH MPAKTUYECKHUX 3a7a4 MaTEMAaTUUECKOM HAMPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(hOpMUPOBAHHOCTb  AKOJOTHMYECKOW KyJIbTYpbl, TOHUMAHUE BIUSHUSA
COIMATTbHO-2KOHOMUYECKUX TMPOIIECCOB HA COCTOSTHUE MPHUPOIHON U COIUATILHOMN
Cpelbl, OCO3HaHUE II100aIbHOTO XapaKTepa dKOJIOTMUYECKUX MPOoOIeM, OpUeHTAIUS
HA TPUMEHEHHE MaTEeMaTUYeCKUX 3HAHUM JJis1 penieHus 3aaad B 001acTu
OKpY)Karolel cpenpl, MIAHUPOBAHHE IIOCTYNKOB W OILEHKH HMX BO3MOXKHBIX
MOCJICICTBUH ISl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUA HAyKH W  OOIIECTBEHHOW  MPAKTHUKU, T[MOHUMAaHUE
MaTeMaTHYEeCKOM HayKu Kak c¢epbl YeJIOBEYECKOW ESTeIILHOCTH, ATAloB €&
Pa3BUTHUA W 3HAYUMOCTH JUISl Pa3BUTHS [MBUIM3AIMH, OBJIAJCHUE S3BIKOM
MaTeMaTHKA M MaTeMaTHYeCKOW KYJIbTYpOH KaK CpPEJICTBOM IIO3HAHUS MHDA,
TOTOBHOCTh OCYIICCTBJISITH TPOCKTHYIO M HCCIEIOBATEIbCKYIO JICSTEILHOCTh
WHJIMBUIYaJIbHO U B TPYIIIE.

METAINPEIMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBbIC YHHMBEpPCAJIbHbIE Y4eOHbIE JeHCTBHS

ba3oBble ornueckue AeMcTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TOHATHIA, OTHOIICHUH MEXIy MOHATUSAMHU, (HOPMYIHPOBATH
OTIpeJICIICHHs] TIOHATUM, YCTAaHABIUBATh CYIIECTBEHHBIN NMPU3HAK KiIacCU(UKAINH,
OCHOBaHHUS JIJIsi 0000IIEHNS M CPABHEHUS, KPUTEPUH MPOBOJAMMOTO aHAIIN3A,

BOCIPUHMMATh,  (OPMYJIUPOBATH U  MPeoOpa3OBBHIBATH  CYXKICHUS:
YTBEPJUTEIbHBIE U OTPUIIATEIbHBIC, €IMHUYHBIC, YACTHBIE U 00IIHE, YCIOBHBIC,

BBISIBJIATH MAaTEMATUUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPEUUS
B (pakTax, MaHHBIX, HAOMIOMEHUSAX W YTBEPKICHUSX, MpeasiaraTh KPUTEPHUH IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U MPOTUBOPEUU;

JenaTh BBIBOABI C HCIOJIB30BAHUEM 3aKOHOB JIOTUKH, JCAYKTUBHBIX H
MHIYKTUBHBIX YMO3aKIIOUEHHM, YMO3AKIIOUEHUI 110 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSTENILHO J10KA3aTeNbCTBA MATEMATUUECKUX YTBEPKACHUN
(mpsiMbIE€ ¥ OT MPOTUBHOTO), BEICTPAaUBaTh apryMEHTAIUIO, TPUBOAUTH MPUMEPHI U
KOHTPIPUMEPBI, 000CHOBHIBATH COOCTBEHHBIC CY)KIICHUS U BHIBOJIBI;

BbIOMpaTh cmoco® pemeHus y4eOHOM 3amauu  (CpaBHUBATHh HECKOJIBKO
BapMAaHTOB  pEIIEHMs, BbIOMpaTh  HauOoyiee  MOAXOASIIMU € y4ETOM
CaMOCTOSITEJIbHO BBIJICIICHHBIX KPUTEPUEB).

Ba3oBble ucciienoBarebckue 1eicTBHS:



HCII0JIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUA HHCTPYMEHT I1O3HAHMS,
(GopMynupoBaTh  BONPOCHI,  (PUKCUpYIOIIME  MPOTUBOpEYHE,  MpoOIeEMYy,
YCTaHABIMBATh MCKOMOE M JaHHOE, (OPMHPOBATh THIOTE3Y, apryMEHTHUPOBATH
CBOIO MTO3ULINIO, MHEHHUE;

IPOBOAUTH CAMOCTOSATENBHO CIUIAHUPOBAHHBIN HKCIIEPUMEHT, UCCIIEI0BaAHUE
[0 YCTAHOBJIEHUIO OCOOEHHOCTEN MaTeMaTUYecKOro oObEeKTa, sIBICHHUs, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX1y OOBEKTaMHU, SIBICHUSIMH, IPOLECCAMU;

CaMOCTOSITETLHO (OPMYJIMPOBATH OOOOIIEHUS U BBIBOJBI IO pPE3yjbTaTaM
NPOBEIEHHOTO  HAOIMIOJEHUs, HCCIIEIOBaHUS, OLEHUBATh JOCTOBEPHOCTh
MOJIYYEHHBIX PE3YJIbTAaTOB, BIBOJOB U 0000IEHU;

IPOrHO3UPOBATh BO3MOXKHOE pAa3BUTHE IIpoliecca, a TakKe BbIIBUIAThH
NPEIONIOKEHUS O €r0 Pa3BUTHHU B HOBBIX YCIIOBHUSX.

Pab6ora ¢ undgopmaumeii:

BBISBJIATH JAePUIUTH MHDOpPMAIMKU, TaHHBIX, HEOOXOAUMBIX NJIsi OTBETa Ha
BOMPOC U JIJIs PEIICHUS 3a/1a4H;

BbIOMpaTh MH(OPMAIUIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHATU3UPOBATh,
CUCTEMATU3UPOBaTh U HMHTEPIPETUPOBATh WH(GOPMAIMIO PA3TUYHBIX BHUIIOB H
dbopm npeacTaBICHUS;

CTPYKTYpPHpPOBaTh MH(POpPMALIMIO, MPEJCTABIATh €€ B pa3IMYHBIX (popmax,
WLUTIOCTPUPOBATh TpaduUuecKy;

OLICHUBATh HaAEKHOCTh uHbOpMAITIH 1o CaMOCTOSITEIILHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBepPCAJIbHbIE YUeOHbIE IeHCTBUS

OO01menue:

BOCIIPUHUMATH U (POPMYJIHUPOBATH CYKJICHUS B COOTBETCTBHH C YCIOBUSIMH U
IEIIMHA OOIIEHUsS, SCHO, TOYHO, I'PAMOTHO BBIpaXKaTh CBOIO TOYKY 3pPCHHS B
YCTHBIX M THCBMEHHBIX TEKCTaX, JaBaTh IMOSCHEHMs IO XOJy PEIICHUs 3aJayH,
KOMMEHTHPOBATH MOJYUYEHHBIN pE3yiIbTaT;

B XOJI¢ OOCYXKJICHHsI 3aJlaBaTh BOMPOCHI IO CYIIIECTBY OOCYXIAaeMOW TEMHI,
npoOJieMbl, pelaeMoi 3aJavd, BBICKA3bIBaTh WJICH, HAICIICHHBIE Ha ITOHMCK
pEIlIeHUs, COTMOCTAaBISATh CBOU CYXKJACHUA C CYXICHUSIMU JAPYTUX YYaCTHHUKOB
nyajaora, oOHapY)KMBATh Pa3IMYMe W CXOJCTBO IMO3UIIMNA, B KOPPEKTHOU (dopme
dbopMyITHpPOBATh pa3HOTJIACHS, CBOM BO3PAKCHHUS;

MPEJCTABIATh PE3YJAbTAaThl PEUICHUS 3a/add, SKCIIEPHUMEHTA, UCCICIOBaHUA,
IIPOCKTa, CaMOCTOSITCIIFHO BBIOMpaTh (OpMaT BBICTYIUICHHS C YYETOM 3aaad
MIPE3CHTAIIMN U OCOOCHHOCTEHN ayUTOPHUH.

PerHﬂTHBHbIe YHHUBEPCAJIBHBIC y‘leﬁHble I[eﬁCTBHH
CaMoopraHmaunﬂ:



COCTaBJISITh IJIaH, AJITOPUTM PEIICHUS 3a/1aud, BEIOUPATh CIIOCOO PEIICHUs C
y4€TOM UMEIOUIUXCSI PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PELIEHUH C YYETOM HOBOM MH(OpMAIIIH.

CaMOKOHTPOJIb, 3MOIMOHAIbHBIN HHTEJJIEKT:

BJIAJIETh  HABBIKAMHU  [O3HABATEJIbHOM  peduiekcuu Kak  OCO3HaHUs
COBEpIIAEMbIX JACHCTBUM U MBICTUTEIBHBIX MPOIIECCOB, UX PE3YJIHTATOB, BIAJETh
crocobamMu CaMOIPOBEPKH, CAMOKOHTPOJISL TIpoliecca M pe3ysibTata pelieHus
MaTEeMaTHYECKOHN 3a71a4H;

NpEeABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYThH MPU PEIICHUM 3aJ1auH,
BHOCUTH KOPPEKTHUBHI B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIbCTB, JTAHHBIX,
HaWJIEHHBIX OIIUOOK, BBISIBICHHBIX TPYAHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTAaTa I[N U YCIOBUSIM, OOBSICHATh MPUYUHBI
JOCTH)KEHUST WM HEJOCTHXKEHUSI Pe3yJbTaTOB AESATEILHOCTH, HAXOAUThH OIIUOKY,
JaBaTh OLICHKY MTPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

MOHUMATh U MCTOJb30BaTh MPEUMYIECTBA KOMaHJIHOW W WHIWUBHUIYaTbHOU
paboThl TMpU peHieHWH YYeOHBIX 3aJay, NPUHUMATh IIeJIb COBMECTHOMU
NEeATeNIbHOCTH, TJIAHUPOBATh OPraHU3AIMI0 COBMECTHON pabOThHI, pacmpeacisiTh
BUIBl paboOT, JOroBapuBaThbcsa, OOCYKIAaTh TMpOLECC U pe3yiabTaT padoThI,
0000111aTh MHEHUS HECKOJIbKUX JIFOJICH;

y4acTBOBaTh B TPYNIOBHIX (opMax paboThl (0O0CYXIeHHs, 0OMEH MHEHH,
«MO3TOBbI€ IITYPMB» W HWHBIE), BBINOJHATH CBOIO YacTh pabOThl W
KOOPJIMHUPOBATh CBOW JEWCTBUSA C JAPYTMMH 4YI€HaMU KOMAaHJbl, OLICHUBATbH
KayecTBO CBOETO BKJaJa B OOIIMIA MPOAYKT MO KPUTEPHUSIM, CHOPMYITHPOBAHHBIM
y4aCTHUKAMU B3aUMOJECHCTBHSI.

IHPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kiacca oOyJaronuiics HayquTCs:

¢ CBOOOJIHO OINEPUPOBATH OCHOBHBIMH TMOHSATHUSMU CTEPEOMETPUU TPH
pEIIeHUH 337249 U MTPOBEICHUA MaTEeMAaTUYECKUX PACCYKICHUH;

o IPUMEHSATH AKCHOMBI CTEPEOMETPUH M CIEACTBHS M3 HUX MPU PEIICHUH
T€OMETPUIECKUX 3a/1a4;

o KJTACCU(PUITMPOBATh B3aMMHOE PACIONIOKECHHUE TPSIMBIX B TPOCTPAHCTBE,
TUTOCKOCTEH B TPOCTPAHCTBE, MPSIMBIX U TUIOCKOCTEH B TPOCTPAHCTBE;

e CBOOOJIHO  OMEpPUPOBATH TOHSTHSAMH, CBSI3aHHBIMH C  yrjaMd B
POCTPAHCTBE: MEXIY MPSIMBIMH B TIPOCTPAHCTBE, MEXAY MPSMON WU
TUIOCKOCTHIO;

 CBOOOJTHO OTIEpUPOBATH MOHATUSIMH, CBI3aHHBIMUA C MHOTOTPAaHHUKAMU;



e CBOOOJIHO pacrno3HaBaTh OCHOBHBIE BHJIBI MHOTOI'PAaHHUKOB (IIpU3Ma,
nupamuia, NpsMOYTOJIbHBIN Napajiesenunen, Kyo);

e KJIACCU(PUIIMPOBATh ~ MHOTOTPAHHHWKHM,  BbIOMpas  OCHOBaHUA IS
KJ1IaccuuKaIuu;

¢ CBOOOJIHO  ONEpPHUPOBATH  MOHATUSAMH, CBSA3AaHHBIMU C  CEUYEHHEM
MHOTOI'PaHHUKOB IJIOCKOCTBIO;

e BBHITIOJIHATDH MMapajuiesibHOE, HEHTPAIBLHOE U OPTOTOHAIIBHOE MTPOEKTUPOBAHUE
(Guryp Ha MmIOCKOCTh, BBIMOJIHATH U300paKeHUs PUTYD HA IJIOCKOCTH;

e CTPOUTH CEUEHHUSI MHOTOTPAHHUKOB PAa3JIMYHBIMU METOJIaMH, BBIIOJIHATH
(BBIHOCHBIE) IMJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYD:
BUJ] CBEPXY, COOKY, CHU3Y;

e BBIYUCJIATH TUIOUIAJN TOBEPXHOCTEH MHOTOIPAHHUKOB (IIpU3Ma, MUpaMUIa),
reOMETPUYECKUX Tell C TPUMEHEHUEM (HOPMYT;

¢ CBOOOJIHO OINEPUPOBATH MOHSATUSMU: CUMMETPHUSI B MPOCTPAHCTBE, LEHTD,
OCb W TIUIOCKOCTh CHUMMETPUHU, IIEHTP, OCb U IUIOCKOCTh CHUMMETPUU
durypsr;

¢ CBOOOJIHO OMEpUpPOBaTh MOHITHSIMHU, COOTBETCTBYIOIIMMU BEKTOpaM H
KOOpJIMHATaM B MIPOCTPAHCTBE;

e BBITIOJIHATH I€UCTBUS HaJ BEKTOpaMH;

epelllaTh 3aJaud Ha JIOKA3aTEJIbCTBO MATEMaTUYECKMX OTHOIIEHUH U
HaXO0XKJIEHUE TE€OMETPUUYECKUX BEJIMYMH, NMPUMEHSS H3BECTHBIE METObI
IpY pEelIeHUH MaTeMaTHUYECKUX 3a/1ay MOBBIIIEHHOIO U BBICOKOTO YPOBHS
CJIOKHOCTH;

e [IPUMEHATHh NPOCTEUIINE MPOrpaMMHBIE CpPEICTBA U  3JIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEILIEHUU CTEPEOMETPUUECKUX 3a/1ay;

e U3BJIEKAaTh, NPEOOpPA3OBBIBATH M HHTEPIPETUPOBATh HH(MOpPMALHIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UrypaX, NPEACTABICHHYIO Ha
YepTeKax U pUCYHKaX;

e [[DUMEHATH  IOJIYYEHHBbIE 3HAaHUS HA NPAKTUKE: CpaBHUBATb W
AHAIM3UPOBATH PEAJbHBIE CUTYAllMH, IPUMEHATh W3yYEHHBIE NOHSATHUS B
npolecce IOHCKa peHIeHHs MaTeMaTHYecKu COopMyIHpPOBaHHOMN
npoOJieMbl, MOJIEIMPOBATh pPEaJbHbIE CUTYallMd Ha S3bIKE TE€OMETpHH,
UCCIIEI0BAaTh NMOCTPOEHHBIE MOJENIH C UCIOJIB30BAHMEM I€OMETPUUYECKHX
HNOHATUN U TEOpeM, ammapaTta aiareOpbl, pemaTrh NMPaKTHYECKHE 3aJauH,
CBSI3aHHBIE C HAXOXKJIECHUEM T€OMETPUUECKUX BEJIMYNH;

e IMETh MPEJCTABICHUS OO0 OCHOBHBIX 3Talax pa3BUTHS T'€OMETPUU Kak
COCTaBHOM 4acTu (pyHJIaMeHTa Pa3BUTHUS TEXHOJIOT .



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3aejioB U TeM (ungpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsbl
bubmmoreka [{OK
1 B 2 1
BEACHIE B CTCPEOMETPHIO 3 https://m.edsoo.ru/1c209e37
5 B3anMHOe€ pacnosiokeHue npsiMbIX B 6 bubnuoreka [IOK
MIPOCTPAHCTBE https://m.edsoo.ru/1c209e37
3 [TapannenbHOCTHh NPSIMBIX U TUIOCKOCTEN B 8 1 bubnuoreka [IOK
MPOCTPAHCTBE https://m.edso0.ru/1c209e37
4 [TepnieHAMKYASIPHOCTD NPSIMBIX U o5 1 bubnuoreka [JOK
IJTIOCKOCTEMN B MPOCTPAHCTBE https://m.edso0.ru/1c209e37
bu6mmoreka [JOK
> YIJIBL i pAcCTOSHILA 16 1 https://m.edsoo0.ru/1c209e37
6 MHororpaHHUKH 7 bubmmorexa [TOK
https://m.edsoo.ru/1c209e37
bubmuoreka [JOK
7 B 12 1
SICTOPEL B HPOCTPAHCTES https://m.edsoo.ru/
8 [ToBTOpeHue, 06001IeHNE U cUCTeMaTU3alus 5 1
3HAaHUU
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 6 0



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/

IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne ara undposbie
Tema ypoka Konrpoabubie | IlpakTuueckue A op
n/n Bcero H3y4eHusi | oOpa3oBaTebHbIE
padoThI padoTsbI
pecypcsbl
OcHoBHBIE TIpaBUJIa U300paKEHUS HA
1 PUCYHKE TIJIOCKOCTH, MapaJIIEIbHBIX 1 bubmoreka [IOK
MPSIMBIX (OTPE3KOB), CEPETUHBI https://m.edsoo.ru/aecc77cd
oTpe3ka
[TonsiTHS cTepeoMeTpHr: TOUKa,
npsiMasi, II0CKOCTb, IPOCTPAHCTBO.
5 OcHoBHBIE TIpaBUiIa H300paKEHUS Ha 1 bubnuoreka [IOK
PUCYHKE TIJIOCKOCTH, MapaJIIIEIbHBIX https://m.edsoo.ru/2d8a9c99
MPSAMBIX (OTPE3KOB), CEPEIUHBI
oTpe3ka
[TonsiTHs: nepecekarouiuecs
3 IJIOCKOCTH, TepeceKaronifecs npsmas 1 bubmmorexa [JOK
> HEP P https://m.edso0.ru/db685e73
U TUIOCKOCTB; MOJTYIPOCTPAHCTBO
[TonsiTHs: nepecekaroniuecs
bubnuoreka [JOK
4 IJIOCKOCTH, TMepeCceKaIoLIuecs npsaMas 1
https://m.edso0.ru/a63959%d
U MJIOCKOCTh; MOJYIIPOCTPAHCTBO
MHororpaHHUKH, U300pakeHne
5 MPOCTENIINX TPOCTPAHCTBEHHBIX 1 bubmmorexa [JOK
P pocIp https://m.edsoo.ru/b30dff38
¢buryp, HecyIecTBYIOIUX 0ObEKTOB
5 MHororpanHuKH, H300paxeHne 1 bubnuorexa [IOK
MIPOCTENIINX IPOCTPAHCTBEHHBIX https://m.edsoo.ru/3d8ffd32



https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/a63959ed
https://m.edsoo.ru/b30dff38
https://m.edsoo.ru/3d8ffd32

¢buryp, HecyIecTBYIOIMUX 0ObEKTOB

AKCHOMBI CTEPEOMETPHUHU U IIEPBBIE
CJIEJICTBMS U3 HUX

bub6mmoreka [{OK
https://m.edsoo.ru/0Occbc4fe

AKCHOMBI CTEPEOMETPHUHU U IIEPBBIE
CJIEJICTBUS U3 HUX

bubmmoreka [{OK
https://m.edsoo.ru/239c8ch4

AKCHOMBI CTEPEOMETPUH U TIEPBHIE
caenctBus u3 HuX. CriocoObl 3aaHus
MPSIMBIX U INIOCKOCTEN B
npocTtpancTBe. O603HAUYCHUSI PSMBIX
M TIJIOCKOCTEH

bubmmoreka [{OK
https://m.edsoo.ru/65c6b106

10

N300paxkenue ceueHni mupamMupl,
Ky0a U MPU3MbI, KOTOPBIE TPOXOJIAT
yepe3 ux péopa. M3obpaxenune
nepeceyeHms MOJTy4YeHHBIX
IJI0CKOCTe. PackpammnBanue
MIOCTPOCHHBIX CEYEHU Pa3HBIMU
LBETaMU

bu6mmoreka [IOK
https://m.edsoo.ru/258fc245

11

N3obpaxenne ceueHni TMpaMuIbl,
Ky0a U MPU3MbI, KOTOPBIE IPOXOISAT
yepe3 ux péopa. M3obpaxenue
nepeceyeHus MOJy4eHHBIX
mwiockocteil. PackparmBanue
MTOCTPOCHHBIX CEYCHUI Pa3HBIMU
1[BETaMHU

bubmuoreka [JOK
https://m.edsoo.ru/1a2520f6

12

N3006pakeHue ceueHuil mupaMmusl,
Ky0a ¥ MPU3MBbI, KOTOPbIE TPOXOSAT
yepes ux péopa. M3o0paxenue
[IEpECEUEHUS TIOJTYYEHHBIX
IJI0CKOCTEN. PackpamuBanue

bu6nmoreka [JOK
https://m.edsoo0.ru/93ad36b3



https://m.edsoo.ru/0cc5c4fe
https://m.edsoo.ru/239c8cb4
https://m.edsoo.ru/65c6b106
https://m.edsoo.ru/258fc245
https://m.edsoo.ru/1a2520f6
https://m.edsoo.ru/93ad36b3

IMOCTPOCHHBIX CEUCHUH pasHbIMU
OBETaMH

N3o0pakenne ceueHuit mupamMupl,
Ky0a ¥ PU3MBbI, KOTOPBIE TPOXOISAT
gyepes ux péopa. M3o0paxenue

bubmmoreka [{OK

13 IepeCEUEHNS TOJTYUYEHHBIX
P " i https://m.edsoo.ru/ee1d19b9
IJI0CKOCTEN. PackpammBanue
MTOCTPOCHHBIX CEYCHUI Pa3HBIMH
LIBETAMU

14 Merton cneoB sl MOCTPOEHUS bu6moreka [IOK
CeYeHUI https://m.edso0.ru/9f4071b9
MeTo]1 CIIeIOB JUISl TIOCTPOCHUS

15 ceueHuii. CBolicTBa nepeceyeHui bubmorexa HOK

' vp https://m.edsoo.ru/fe733862
MPSIMBIX | TIOCKOCTEH
Merto creoB AJis MOCTPOCHUS
16 ceueHuii. CBolicTBa nepeceyeHui bubmiorexa LHOK
' Up https://m.edso00.ru/2935a9a0
MPSIMBIX U IJIOCKOCTEH
[TocTpoenue ceuenuii B nupamu/e,

17 KyOe 1o TpéM ToukaM Ha pEOpax. bubnunoreka [JOK
Co3aHne BEIHOCHBIX YEPTEKEN U https://m.edsoo.ru/2e18f255
3aIUCh I1aroB MOCTPOCHUS
[TocTpoenue ceueHuii B mupaMu/Ie,

18 KyOe 1o TpéM ToukaMm Ha pébpax. bubnuoreka [IOK
Co3nanne BBIHOCHBIX YEPTEKEN U https://m.edsoo.ru/e504d656
3aMmch M1aroB MOCTPOCHUS
[TocTpoenue ceueHwuii B mupamu/ie,

19 KyOe 1o TpéM ToukaMm Ha pébpax. bubnuorexa [IOK

CO3,Z[aHI/Ie BBIHOCHBIX qepTexceﬁ u
3aIlMCh IIaroB MOCTPOCHUA

https://m.edsoo.ru/4a28dc02



https://m.edsoo.ru/ee1d19b9
https://m.edsoo.ru/9f4071b9
https://m.edsoo.ru/fe733862
https://m.edsoo.ru/2935a9a0
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/e504d656
https://m.edsoo.ru/4a28dc02

20

[TocTpoeHue ceuenuii B nupamu/e,
KyOe 1o TpéM To4kam Ha p&bpax.
CoziaHue BBIHOCHBIX YEPTEXKEHN U
3aIMCh IAroB MOCTPOCHUS

bub6mmoreka [{OK
https://m.edsoo.ru/1d434d0f

21

[ToBTOopenue mnanumerpun: Teopema
O MPOMNMOPHIHUOHAJIIBHBIX OTPE3KaAX.
[Tono6ue TpeyroabHUKOB

bubmmoreka [{OK
https://m.edsoo.ru/ec26fe5d

22

[ToBTOopenue mnannmerpun: Teopema
Menenas. Pacuersl B ceUeHUSIX HA
BBIHOCHBIX 4YepTexax. Mcropus
Pa3BUTHSA TITAHUMETPHUH U
CTEPEOMETPUHU

bu6moreka [IOK
https://m.edsoo.ru/9a0a9e56

23

KonTtponbHas padoTa "AKCHOMBI
crepeoMerpun. Ceuenus"

bu6mmoreka [IOK
https://m.edsoo.ru/b19f6a5d

24

B3aumHoe pacnonoxeHue npsmMbIX B
npoctpaHcTBe. CKpeluBaouInecs
npsimbie. [IpusHaku
CKPEILMBAIOIIUXCS MPSMBIX.
[TapannenbHble NpsSIMbIE B
MIPOCTPAHCTBE

bu6mmoreka [IOK
https://m.edsoo.ru/0ac11c95

25

Teopema o cymecTBoBaHUH U
€IMHCTBEHHOCTH MPSIMOI
NapajuleJIbHON JAaHHOU MPSAMOH,
MIPOXOJALIEH Yepe3 TOUKY
IIPOCTPAHCTBA U HE JIeXKAILlEH Ha
JAHHOU npsiMou. Jlemma o
[IEPECCUCHNUH MaPAIICIIBHBIX IIPSIMBIX
IIJIOCKOCTBIO

bu6mmoreka [JOK
https://m.edsoo.ru/ba545966

26

[TapannenbHOCTh TPEX MPSIMBIX.

bu6mmoreka [JOK



https://m.edsoo.ru/1d434d0f
https://m.edsoo.ru/ec26fe5d
https://m.edsoo.ru/9a0a9e56
https://m.edsoo.ru/b19f6a5d
https://m.edsoo.ru/0ac11c95
https://m.edsoo.ru/ba545966

TeopeMa o TpEX mapajIEIbHbIX
npsMbIX. Teopema o
CKPEILMBAIOIIUXCS MPSMBIX

https://m.edsoo.ru/f85bfc46

[TapannenpHO€ MPOEKTUPOBAHUE.
OcHOBHBIE CBOMCTBA MapaLICILHOTO

27 npoexktupoBanus. M300paxkenue bubnuorexa LIOK
. https://m.eds00.ru/79165d15
pa3HbIX GUTYpP B ApALIETHHOM
MIPOEKIINU
EHTpaJbHAsl TPOCKIHs. YTOJ C
28 ](;I()Hal'lfpaBJ'IeHHI)IIDMI/I CTOPOHAMHU. YTOJI Bubmmorexa LIOK
https://m.eds00.ru/635c5087
MEX Ty TPSIMBIMHU
3ajaun Ha JOKA3aTeNIbCTBO U
29 HUCCIIE0OBAaHUE, CBSI3aHHBIC C bubmuorexa [JOK
pacIoJIOKEHUEM IIPSIMBIX B https://m.edsoo.ru/bd3745f8
MIPOCTPAHCTBE
[TousTuA: napaJuIeTbHOCTh NPSIMOM U
IJIOCKOCTH B mpocTpaHcTBe. [IpusHak
30 MapaJyIeILHOCTU MPSIMOM U bubnuoreka [JOK
mwiockocTu. CBoiicTBa https://m.edso0.ru/7d18834b
MapajuieNbHOCTH MPSAMOU U
MJI0CKOCTH
I'eomeTrpuueckue 3agaun Ha
BBIYMCIICHUE U JI0KA3aTeNIbCTBO,
31 CBSI3aHHBIE C MAPAJIIEIbHOCTHIO Bu6mmorexa LIOK
N https://m.eds00.ru/33c477d3
MPSIMBIX U MJIOCKOCTEH B
MIPOCTPAHCTBE
[TocTpoenue ceueHus, MPOXOASIIETO BuGmiorexa IOK
32 4yepe3 JaHHYIO MPSIMYIO Ha YEPTEXKE U

MapajuIeJIbHOTO APYTOU IPSMOM.

https://m.edsoo.ru/66fefadd



https://m.edsoo.ru/f85bfc46
https://m.edsoo.ru/79165d15
https://m.edsoo.ru/635c5087
https://m.edsoo.ru/bd3745f8
https://m.edsoo.ru/7d18834b
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Pacuér otHOILIEHUI

[TapannensHas npoekuus,
IMPUMCHCHUC I ITOCTPOCHU A

bub6mmoreka [{OK

33 cedeHui Kyba U mapasuieseuie/a.
. Y P https://m.edsoo.ru/a5h7b8e3
CaoiicTBa napajienenuneaa u
TIPU3MBI
34 [TapamnensHble iockoctu. [Tpu3Haku bubnnorexa [JOK
MapaJuIEIbHOCTH IBYX IUIOCKOCTEN https://m.edsoo.ru/dbee22bc
TeopeMa o mapamieIbHOCTH U
€IMHCTBEHHOCTH IIOCKOCTH,
35 MIPOXOJIAMICH Yepe3 TOUKY, He bubmorera [JOK
> https://m.eds0o.ru/6b61b2b4
MPUHAIICIKAITYO TAHHOM MJI0CKOCTH
M CJIEJICTBUA U3 HEé
CBolicTBa napajuiesibHbIX
MJIOCKOCTEH: 0 MapauieTbHOCTH
bu6mmoreka [IOK
36 MPSMBIX TIEpeceUCHUs TIPU
https://m.edsoo.ru/5faOb3ce
MepeceyeHH JIBYX MapaijiesIbHbIX
IJIOCKOCTEHN TpeThen
CBoiicTBa napajuienbHbIX
IJIOCKOCTEH: 00 OTpe3Kax
napajuieNbHbIX TPSIMBIX,
R bubmuoreka [JOK
37 3aKITIOUEHHBIX MEXTY
https://m.edsoo.ru/c7c777ed
napayienbHBIMH IIOCKOCTSMU; O
MepeceyeHN  MPSMOM ¢ TBYMsI
napayienbHBIMU IIOCKOCTAMU
38 [ToBTOpenue: Teopema [udaropa Ha bubnuorexa [IOK
IJIOCKOCTH https://m.edsoo.ru/ec3e2da3
39 [loBTOpEHUE: TPUTOHOMETPUS bubnuorexa [IOK

MPSIMOYTOJIBHOTO TPEYTOJIbHUKA

https://m.edsoo.ru/ed9e2a8e
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CoiicTBa Ky0a 1 MPsIMOYTOJILHOTO bubmmoreka [IOK
40
napajieienurena https://m.edsoo.ru/ba75dc57
41 Brruucnenue ayimH 0TpEe3KOB B KyOe U bubnuorexa [JOK
MPSIMOYT'OJIBHOM I1apajuleIICIUIIe e https://m.edsoo.ru/e4972cdc
[lepneHIUKYISIPHOCTD NPAMOU U
42 mockoctu. [Ipu3Hak bubnuorexa [JOK
MEPIEHIUKYISIPHOCTH MPSMOK U https://m.edsoo.ru/52188a7d
MJI0CKOCTH
[lepneHMKyYISIPHOCTD PAMOU 1
43 mockocTH. [Ipu3nak bubnuoreka [IOK
MEPIEHIUKYISIPHOCTH MPSMOH U https://m.edso0.ru/9f246736
MJIOCKOCTH
TeopeMa o CyleCTBOBAaHUU U
€IMHCTBEHHOCTH MPSIMOH,
44 MPOXOAsLIeH yepe3 TOUK Bubnmorexa [JOK
POXOLAIIL P Y . https://m.edsoo.ru/50971ef3
MIPOCTPAHCTBA U MEPIIEHIUKYIIIPHON
K IUIOCKOCTH
45 [l1nockoCTH M EpIIEHIUKYIAPHbIE UM bubnuoreka [JOK
MpsSMbIE B MHOTOTpaHHUKAX https://m.edso0.ru/2d24e873
46 [limockoCTH M NIEpIIEHIUKYIIAPHBIE UM bubmuoreka [JOK
MpsSIMbIE€ B MHOTOTpaHHUKAX https://m.edsoo.ru/b4ad63ad
[lepnenaukynsip ¥ HaKIOHHAs.
47 HOI:T OeﬂHI/IZ nep MEHIUKYISIpa U3 bubmmorexa [JOK
P PCHAIYIAP https://m.edsoo0.ru/8a7be683
TOYKHU Ha MPSAMYIO
[lepnenauKynsip ¥ HaKJIOHHAS.
48 HolzT OeﬂHI/IZ nep MEHIUKYISIpa U3 bubmmorexa [JOK
P PCHAIYIAP https://m.edsoo.ru/fblcd0a5
TOYKHU Ha MPSAMYIO
49 Teopema o Tp€x nepneHAUKyIApax bubnuorexa [IOK
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(mpsimast u oOpaTHast)

https://m.edso0.ru/074c8865

50 TeopeMa o TpEX nmepneHauKyIsIpax bubnuorexa [JOK
(mpsimast 1 oOpaTHast) https://m.edsoo.ru/a0fdd5bf
51 Yron Mmexay CKpelBaroIIMUCS bubnuorexa [JOK
MPSMBIMHU https://m.edsoo.ru/b9e777d9
[Torck nepreHIuKYISPHBIX IPSIMBIX C
52 IIOMO BIOpHe EGHYI/IKPJ'IH HBII; bubmorexa HOK
o . PHEHAMIEYIAD https://m.edsoo.ru/6cdbecef
TIJIOCKOCTEH
53 OpToroHaiabHOE IPOSKTUPOBAHUE bubamorexa [JOK
p p p https://m.eds00.ru/37d84157
[TocTpoenue ceuenuii Kyoa, MpU3MBl,
54 MPaBUWJILHON TUPAMUJIBI C TIOMOIIIBIO bubamorexa [JOK
p vp a = https://m.edso0.ru/5603e30b
OPTOTOHAJILHON TIPOEKITNH
[TocTpoenue ceueHuit Kyoa, MPU3MBI,
55 MPaBUWJILHON MTUPAMHJIBI C TIOMOIIIBIO bubmorexa IOK
p “p a = https://m.edsoo.ru/a95f5c04
OPTOTOHAJILHON TIPOEKITUH
CummeTpus B IPOCTPAHCTBE
56 OTHOCHUTEJIBHO MJIIOCKOCTH. bubnuorexa [JOK
[InockocTu cummeTpuii B https://m.edso0.ru/7ad0020b
MHOTOTpaHHUKaX
[Ipu3Hak nepneHaUuKYIIPHOCTH
P N PHEHATKYTD bubmuoreka [JOK
57 MPSIMOM M TUIOCKOCTH KaK CJICJICTBHE
https://m.edso0.ru/235171b3
CUMMETpPUHU
58 [IpaBunbHBIE MHOTOIpaHHUKH. Pacyér bubnuoreka [IOK
pacCTOSIHUM OT TOYKH JI0 TIOCKOCTH https://m.edsoo.ru/f47dfefd
59 [IpaBunbHBIE MHOTOIpaHHUKH. Pacuér bubmuorexa [IOK
pacCTOSIHUNA OT TOYKH JI0 TIIOCKOCTH https://m.edso0.ru/79¢10312
60 CrniocoObI OIyCTUTH bubnuorexa [IOK
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NEPIEHIUKYIISAPBI: CHMMETPHUSL, CIBUT
TOYKH 110 MapaJUICIIBHON IPAMOM

https://m.edsoo.ru/2faadc3f

CaBur no HenapaienbHON IPSIMOH,

bubmmoreka [{OK

61
U3MEHEHUE PACCTOSHUN https://m.edso0.ru/79853608
KonTtponsHas padora "B3anmuoe
62 ACTIOJIO’KEHUE TIPSMBIX U bubmorera [JOK
P N " https://m.edsoo.ru/1e053890
TIJIOCKOCTEHN B TMIPOCTPAHCTBE
[ToBTOpEHME: YyroJI MEX Ty NPSIMBIMU
63 Ha IJIOCKOCTH, TPUTOHOMETPHS B bubnuoreka [IOK
ITPOU3BOJILHOM TPEYTOJIbHUKE, https://m.edso0.ru/482d3f51
TeopeMa KOCHHYCOB
[ToBTOpEHME: yroa Mex
64 CKpe II/)IBaIO ;I;II/ICSI i jl\}/IIBIMI/I B bubamorera LOK
petl m P https://m.edso0.ru/28a6573c
MPOCTPAHCTBE
I'eomeTpuueckue MeTo b1
65 BBIYUCIICHUS YIJIa MEXKy MPSIMBIMHU B bubmmorexa [TOK
Iy Ay TP https://m.edsoo.ru/098bedad
MHOTOTpaHHUKAX
66 JByrpanusiii yroj. CBOMCTBO bubnuoreka [JOK
JIMHEWHBIX YTJIOB JIBYTPAHHOIO yria https://m.edsoo.ru/f7792ba9
[TepnieH UK YIISIPHBIE TIJIOCKOCTH.
67 CBEﬁCTlfa BZamlleo bubmorexa HOK
. https://m.edsoo.ru/b9146bc0
MEePIEeHIUKYISAPHBIX MIOCKOCTEH
[Ipu3Hak nepneHIuKyIIpHOCTH
IIOCKOCTEN; TeOpeEMA O IPSIMOK
68 MepecevyeHus ABYX MIOCKOCTEN bubmmorexa [TOK
p ABYX . https://m.edso0.ru/56765e8hb
MEePIEeHIUKYISPHBIX TPEThel
MJIOCKOCTH
69 [IpssmoyronpHbIi Napauieenune; bu6nuorexa [IOK
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KyO; U3MepeHusi, CBOHCTBA
IPSMOYTOJIBHOTO Mapaijieenumesa

https://m.edsoo.ru/

Teopema o quaroHayiu

bub6mmoreka [{OK

70 MPSIMOYTOJILHOTO TMapajuieienuIena u
PAOYY N P https://m.edsoo.ru/
CJIE/ICTBHUE U3 HEE
CrepeomMeTpuiecKue U MPUKIaIHbIC
71 3aJa4M, CBA3aHHbIE CO B3aUMHBIM bubnuorexa [JOK
pAacIOJIOKEHUEM MIPSMBIX U https://m.edsoo.ru/
TIJTIOCKOCTH
[ToBTOpEHME: CKPEIIMBAIOIINECS
bubmoreka [IOK
72 MpsIMbIE, TTApATIJIETHHBIC IIOCKOCTH B
https://m.edsoo.ru/
CTaHJAPTHBIX MHOTOTPaHHUKAX
[Tapa mapannenbHbIX MJIOCKOCTEN Ha
CKPEILMBAIOIIUXCS MPSMBIX
’ Bu6nuoreka ITOK
73 pPacCTOSTHUE MEXKTY
https://m.edsoo.ru/
CKPEIMBAIOIIUMHUCS MIPSIMBIMU B
MIPOCTBIX CUTYAIUSIX
74 PaccrosiHue oT TOUKH 10 MIOCKOCTH, bubnuoreka [JOK
paccTostHue OT MPSMOM JI0 TIIOCKOCTH https://m.edsoo.ru/
Brruncnenue paccTostHUM Mex Iy
75 CKPEILUBAOIIUMHUCS MPSIMBIMU C bubnunoreka [JOK
MIOMOIIBIO EPIEHANKYIIAPHOU https://m.edsoo.ru/
MIJIOCKOCTH
TpEXrpaHHbIl yroj, HEpaBeHCTBA IS
76 TpeXTpaHHbIX yrioB. Teopema bubnuoreka [IOK
[Tudaropa, TeopeMbl KOCUHYCOB U https://m.edsoo.ru/
CUHYCOB JIJIsl TPEXTPAHHOTO YTIiia
. bubnmoreka [JOK
77 DneMeHTHI chepUuecKoil reOMEeTpHUH: B

https://m.edsoo.ru/
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I€oaAC3NYCCKHUEC JIMHHUHN Ha 3emiie

KonTponsHas padorta "YTiiel 1

bub6mmoreka [{OK

8 paccrosHus" https://m.edsoo.ru/
79 Cucremaru3zanusi 3HaHUN bubnuorexa [JOK
"MHOTOIrpaHHUK U €r0 3J€MEHTHI" https://m.edsoo.ru/
80 [Inpamua. Bunel nupamua. bubnnorexa [JOK
[IpaBunbpHas nupamua https://m.edsoo.ru/
81 [Ipusma. IIpsamas u HakIOHHAs
npu3Mel. [IpaBunbHas npusma
[Ipssmoit mapainenenunen,
82 MPSIMOYTOJIbHBIN Tapasliesenune],
Ky0
83 Brinykibsie MHOTOrpanHuku. Teopema
Ditnepa
Brinykibsie MHOTOrpanHuku. Teopema
84 Diinepa. [IpaBunbHbIC U
MOJIYPaBUIIbHBIE MHOTOTPAaHHUKHU
85 KounTtponsHas paborta
"MHororpaHHuku"
86 [TonsTue BexTOpa Ha IJIOCKOCTH U B bubnnoreka [JOK
MPOCTPAHCTBE https://m.edsoo.ru/
bubnunoreka [JOK
87 CyMMa BEKTOpOB https:// m.edsocl)_.[ ru/
88 Pa3nocTh BekTOpOB Bubmiorexa LIOK
https://m.edsoo.ru/
89 [IpaBuno napamienenunena E;?SH/I;I;T:;E;?SF
90 YMHOK€EHNE BEKTOPa Ha YHUCIIO bubnuorexa [IOK
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Pasnoxenue Bekropa 1o 6a3ucy Tpéx

91 BEKTOPOB, HE JIOKAIIHUX B OJTHOM 1 bubnmorexa LHOK
TOCKOCTI https://m.edsoo.ru/
92 CkarnsipHO€ MTPOU3BEICHUE 1 E;SSH;I;T:;?)Z_I:S/K
03 Brrurcnenue yria Mex 1y BEKTOpaMu 1
B IIPOCTPAHCTBE
94 [Ipocreiimue 3a1a4u ¢ BEKTOPaMH 1
95 [IpocTeiimme 3amaun ¢ BEKTOpaMu 1
96 [Ipocreiinmue 3a1a4u ¢ BEKTOPaMH 1
97 [IpocTeiimue 3a7a4u ¢ BEKTOPAMH 1
98 O606nvleHI/Ie A CUCTEMAaTU3ALINS 1
3HaHUHI
99 O6o6nvleHI/Ie U CUCTEMAaTU3aLHs 1
3HAHUHI
100 Hrorosas koHTpoJIbHAs paboTa 1
101 O606Hf€HI/IG U CUCTEMAaTU3aLIHs 1
3HAHUMI
102 O606erHPIe A CUCTEMAaTU3ALIU 1
3HAHUMI
OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME
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MPOBEPSEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJbHOM ITPOI'PAMMBbBI

10 KIIACC
Kon .
IIpoBepsiemble MpeAMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
NPOBePSIEMOr0 .
00pa3oBaTeIbHOI MPOrpaMMBbl CpeIHEro 0o1ero 06pa3oBaHus
pe3yJibTaTa
7 I'eomerpus
7.1 OrnepupoBaTh MOHIATHAMU: TOUKA, MPAMAsi, IIIOCKOCTh
79 [IpuMeHSTh aKCHOMBI CTEPEOMETPHH U CIICJCTBUS W3 HUX INPU PEIICHUU
' reOMETPUUYECKHUX 33129
73 OnepupoBaTh MOHATHSIMH: MapPAJUICTLHOCTh U MEPICHIUKYISPHOCTH
' MPSIMBIX U TJIOCKOCTEH
74 KnaccnpumupoBaTh B3auMHOE pPAcCIOIOKEHHE TPSAMBIX M TUIOCKOCTEH B
' MPOCTPAHCTBE
OnepupoBaTh MOHATHSAMU: JBYTPAHHBIA yroJ, TPaHU JABYIPAHHOTO yrJa,
7.5 pedpo IBYrpaHHOrO yria, JUHEHHBINH Yroja JIBYrpaHHOTO yria, rpaaycHas
Mepa IBYTpaHHOIo yria
76 OnepupoBaTb MNOHATUSMU: MHOTOTPAHHUK, BBINYKIBI W HEBBITYKJIBIN
' MHOTOTPaHHUK, 3JIEMEHThl MHOTOTpaHHHKA, TPAaBUIIbHBI MHOTOTPAaHHUK
77 PacrioznaBath OCHOBHBIE BHJIbI MHOTOTPAaHHUKOB (IUpaMula, MpHU3Ma,
' MPSIMOYTOJIBHBIN MTapajuiesienuIie 1, Kyo)
Knaccudpunupoare ~ MHOTOTrpaHHUKH,  BbIOMpas ~ OCHOBaHUSA IS
7.8 KjaccupuKanuu (BBIMYKJIble U HEBBIYKIIbIE MHOTOTPAHHUKH, NPABUIIbHbBIC
MHOTOTPaHHUKH, IPSAMbIE U HAKJIOHHBIE IPU3MBI, NTapaJlieeIUIe/Ib])
7.9 OnepupoBaTh MOHATUSMU: CEKYIIasl MIOCKOCTb, CEYeHHE MHOTOTPAaHHUKOB
710 OOBACHATH MPUHIUIBI TOCTPOCHUSI CEUEHUH MHOTOTPAHHUKOB, HCIOIb3YA
' METO/I CJIE/IOB
Ctpoutb ceyeHHs] MHOTOTPAHHMKOB METOJOM  CJIEIOB, BBIMOJHSITH
7.11 (BBIHOCHBIC) TUIOCKHE YEpPTE)KH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYP:
BUJ] CBEPXY, COOKY, CHU3Y
Pematp 3amaun Ha HaXoXKJI€HUE T'€OMETPUUYECKUX BEIMYMH MO 0Opasiam
WM alropuTMaM, TPUMEHSS W3BECTHBIE AaHAJIMTUYECKUE METOJNbI TMpHU
7.12 pelIeHnHd  CTaHAApTHBIX MaTeMaTHYeCKHMX 3ajad Ha  BBIYUCICHHE
pPacCTOSIHUN MEXIy ABYMS TOYKaMU, OT TOYKH O MPSMOM, OT TOUYKUIO
MJIOCKOCTH, MEXKY CKPEIINBAIOIIUMUCS TTPSIMBIMU
Pematp 3amaun Ha HaXoXKJI€HHUE T€OMETPUUYECKUX BEIMYMH MO 00pasiam
713 WM alrOpuTMaM, TMPUMEHSS HW3BECTHBIE AaHAJIMTUYECKHUE METOJbI TMpHU

pPCHICHUU CTAHAAPTHBIX MATCMATHYCCKUX 3ada4 Ha BbIYUCIICHUC YIJIOB
MCKAY CKPCIIUBAIOMIUMUCAH IIPAMBIMH, MCKIAY HpHMOfI N IIIIOCKOCTBIO,




MCXKAY IIIOCKOCTSAMM, ABYI'PAHHBIX YI'JIOB

7.14

Beruncnsate 00bEMBI U IIIOMIAM TOBEPXHOCTEH MHOTOTPAHHUKOB (TMPU3Ma,
nupaMuza) ¢ HpUMEHEHHEM (OpMyN, BBIUUCIATH COOTHOLICHUS MEXIY
TUTOIIA/SIMH TTOBEPXHOCTEH, 00bEMaMK MOI0OOHBIX MHOTOTPAHHUKOB

7.15

OnepupoBaTb NOHATHUAMU: CHUMMETPUS B IPOCTPAHCTBE, LIEHTP, OCb U
IUTOCKOCTh CHMMETPUH, LEHTP, OCh U TNIOCKOCTh CHMMETPHUH (PUTYPEI

7.16

W3BnekaTh, mpeoOpa3oBBIBaTh W HHTEPIPETUPOBATH HHOOPMAIHIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, IMpeACTaBICHHYI0 Ha
YEepTE)KaxX U PUCYHKAX

7.17

[IpumensaTs reomerpuyeckue (akThl ISl PELIEHUS CTEPEOMETPUUYECKHUX
3a/1a4, MNPEINONAraloIiuX HECKOJBKO IIAaroB pELIeHUs, €CIHA YCIOBUSA
MIPUMEHEHMS 3a/1aHbI B SIBHOU (hopMme

7.18

[IpuMeHAT mpocCTEHIIME IMPOrpaMMHBIE  CPEICTBA UM DIIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IIPH PELICHUN CTEPEOMETPUYECKHX 3a]1a4

7.19

[IpuBOoIMTE TpHMEpPBl MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEH B IMPUPOJE U
JKW3HH, PAaCIIO3HABATh MPOSBICHAE 3aKOHOB T€OMETPUU B UCKYCCTBE

7.20

[IpuMeHsTh MOMy4YeHHBbIE 3HAHWS Ha MPAKTHKE: aHATU3UPOBATH PEAIbHBIE
CUTYaIlMM ¥ MPUMEHSTh U3yUYCHHBIC TTOHATHUS B MPOIIECCE MOMCKA PeIIeHUs
MaTeMaTH4eCKH CHOpMyTUPOBAHHOUN MPOOIEMBI, MOACITUPOBATh peabHBIC
CUTyallUM Ha $3bIKE T'€OMETPHH, MCCIIEOBATH ITOCTPOCHHBIE MOJEIN C
HCIOJIb30BAHUEM T'€OMETPUUYECKUX MOHATUN U TeopeM, ammapara anreOpsl,
pemaTe  NpPAaKTUYECKUME  3a7a4d,  CBA3AHHBIE C  HAXOXKIACHUEM
F€OMETPUYECKUX BETNYUH




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUA

I'eomerpus

7.1

OcHoBHbIE MOHATUS cTepeoMeTpuu. Touka, mpsimMasi, IUIOCKOCTh, IPOCTPAHCTBO.
[TonsiTHE 06 aKCMOMATUYECKOM MOCTPOEHUH CTEPEOMETPHUH: AKCHOMBI CTEPEOMETPHUH U
CJIEJICTBUS U3 HUX

7.2

B3anMHOe pacronokeHne npsIMbIX B IPOCTPAHCTBE: NIEPECEKAOINECS, TTApAIIICIIbHBIC
n CKpCHIMBAIOIIUECA  IIPSAMBIC. Hapannem)Hocn, MNpSAMBIX ©W  IIJIOCKOCT el B
IIPOCTPAHCTBE: MapaJUICIbHBIE IIPAMBIE B IPOCTPAHCTBE, IAPAUICIIBHOCTh TPEX
MIpsAMBIX, MOapaJUICIIbHOCTD pr[MOfI A IUIOCKOCTH. YTIBIC COHAITpaBJICHHBIMHU
CTOPOHAMH, YroJl MEXKIy MPAMBIMU B MpocTpaHcTBe. [lapainenbHOCTh MIOCKOCTEM:
MapajyiebHble IUIOCKOCTH, CBOMCTBA NapalUIeNIbHBIX IUIOCKOoCcTed. [lpocreiimue
MIPOCTPAaHCTBEHHbIE (UTYpPHl HAa IUIOCKOCTU: TETpa’Jp, KyO, mapajuienenunen,
MOCTPOEHUE CEUCHU I

7.3

HepHeHHI/IKy.]'IﬂpHOCTI) pr[MOfI N TUIOCKOCTHU: TCPICHAUKYIIAPHBIC TIPAMBIC B
MIPOCTPAHCTBE, MPSMbIE NMapauleIbHble U MEPIEeHIUKYISPHbIE K MIOCKOCTH, MPU3HAK
MEPIEHANKYJISIPHOCTH TPSIMOM U TUIOCKOCTH, TEOpEMa O MPSIMON MEPHEHAUKYISIPHON
IJIOCKOCTH. YTJIbI B IPOCTPAHCTBE: YIOJI MEXKAY MPSIMOW U IJIOCKOCTBIO, TBYTPAHHBIN
yroJi, JINHEHHBIH YroJ ABYrpaHHOro yria. [lepneHaukynsp U HaKJIOHHBIE: PACCTOSIHUE
OT TOYKH JI0 MJIOCKOCTH, PACCTOSTHUE OT MPSIMOM 10 TJIOCKOCTH, MPOEKLHs (PUTYphI Ha
IJI0CKOCTh. [lepneHauKyIsIpHOCTh IJIOCKOCTEH: MPU3HAK MEPHEHAUKYISIPHOCTH ABYX
mwiockocteit. TeopeMa o TpEX nmeprieHUKyIsIpax

7.4

[lonsiTHE MHOTOrpaHHHMKAa, OCHOBHBIE D3JIEMEHTHl MHOTOTPAaHHHUKA, BBIIYKIbIE U
HEBBINYKJIbIE MHOTOTPAHHUKH, pa3BEPTKa MHororpaHHuka. llpusma: n-yromnbHas
npu3Ma, TpaHH M OCHOBAHUS MPHU3MBL, MpsMas W HAKJIOHHAs NPU3MbI, OOKOBas U
TMOJIHAsl TIOBEPXHOCTH Mpu3Mbl. [lapannenenumnesn, npsaMOYroibHBIN Mapaienenumne]] u
ero cpoiictBa. [lupammna: N-yromnbHas nupamuaa, TpaHH MU OCHOBAHHUE MUPAMUIBL,
OOKOBas W TOJIHAS MOBEPXHOCTh MUPAMU[bI, NMPAaBUIbHAS M yCeUu€HHAs MUPAMHIA.
DOneMeHTbl Npu3Mbl W Tmupamuibl. [IpaBuiibHBIE MHOTOTPaHHHKHU: TOHSTHE
MPaBWJIBHOTO MHOTOTPaHHMKA, TMpaBWIbHAS TMpU3Ma M MpaBWiIbHAs MHpPaAMHUA,
MpaBWJIbHAS TPEYroJIbHAS MTUpaMUJIa U MPABUIbHBIN TeTpasap, KyO. [IpeacraBnenue o
MPaBUJIbHBIX MHOTOTPAHHMKAX: OKTadJp, MAOJAEKa’Ap M ukocayapyrue CedeHus
MIPU3MBI U THPAMHU/IBI

7.5

CI/IMMeTpI/IH B MPOCTPAHCTBC: CUMMETPUSA OTHOCUTCIIBHO TOYKH, HpHMOﬁ, IJIOCKOCTH.
ONEeMEHTHI CUMMCTPUU B nupamMnuax, MnapauieJIeIuIeaax, IpaBHJIbHBIX
MHOT'OIpaHHUKaxX

7.6

BrlunciaeHue 31e€MEHTOB MHOT'OT'paHHUKOB: pe6pa, AuaroHajiv, YyrJibl. IInomane
OOKOBOM MMOBEPXHOCTU U IMOJIHOH IMOBCPXHOCTHU HpHMOﬁ MPpU3MBI, IJIOIIalb OCHOBaHHﬁ,




TeopeMa 0 OOKOBOW MOBEPXHOCTHU MPMOH mpu3Mebl. [Lomaas 60K0BOM MOBEPXHOCTH U
IIOBEPXHOCTH IPABWIBHOW NUPaMHUABI, TEOpeMa O IUIOLIAJAM YCEYEHHOM NUPAMMIBI.
[onsitue 06 06vEMe. OOBEM nUpaMuIbl, IPU3MBI

1.7

[TomoOHbIe Tena B mpoctpaHcTBe. COOTHOIICHUST MEXY TUIOIIAASIMUA TTOBEPXHOCTECH,
00BbEMaMHU IO HOOHBIX TENT




MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJIBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJIBHON
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OBPA3OBAHUS

Kon IIpoBepsiemble TPeGOBaHUS K NMPEAMETHBIM Pe3yJIbTaTaM O0CBOEHHUS
NpoBepPseMOro | OCHOBHOII 00pa3oBaTe/IbHOI MPOrpaMMBbI CpeHero oouero
TpeOoBaHuUs o0pa3oBaHus

Brnagenne MeTomaMu JJOKa3aTENbCTB, AJITOPUTMAMH PEIICHHUS 3ajad;
yMeHHE (OPMYJIUPOBATH M ONEPUPOBATh IOHATUSMHU: OIPENEICHUE,
aKCHOMa, TeopeMa, CIIEJCTBUE, CBOWCTBO, NpPHU3HAK, JIO0KA3aTeIbCTBO,
paBHOCHJIbHBIE (DOPMYJIUPOBKH; MPUMEHATh UX; YMEHUE (OpPMYIUpPOBATH
o0paTHO€ M MPOTUBOINOJIOKHOE YTBEPXKJIEHUE, MPUBOJAUTH MPUMEPHI U
KOHTPpHOPUMEPHI, HCIOJB30BATH MCTOJ MaTeMaTUYECKOU WHIAYKIIUUA,
MIPOBOAWUTE AOKA3ATCIBHBIC PACCYXICHUS IMPH PCUHICHUHN 3aaa4, OLICHNBATh
1 JIOTHYECKYI0  NPABWIBHOCTh  PACCYXIEHUH; YMEHHE ONEPHUpPOBATH
MOHATUAMU: MHOXECTBO, IMOAMHOXECTBO, OII€pallMd HaJ MHOXKXCCTBAMMU;
YMEHHE  WCIOJB30BaTh  TEOPETUKO-MHOXKECTBCHHBIM  ammapar — Juis
OTIMCaHMsI PEATHHBIX MPOIIECCOB U SIBICHUI M NPU PEIICHUU 3a1ad, B TOM
YHCcIIe U3 IPYTUX YU4eOHBIX MPEIMETOB; YMEHHE ONEPUPOBATH TMOHITHIMHU:
rpad, cB3HBIN Tpad, 1epeBo, MUK, Tpad Ha TIOCKOCTH; YMEHHUE 3a7aBaTh
¥ OINMHUCHIBATH Tpadbl Pa3IMYHBIMUA CIOCOOAMU; HCIIOJIL30BaTh rpadbl mpH

PEIICHNH 3aJa4

YMeHue onepupoBaTh MOHATUSAMM: HATypaJbHOE YHCIIO, LEJIOE 4YHUCIO,
CTEIEHb C LIEJIbIM [T0Ka3aTeseM, KOPEeHb HaTypalbHON CTENIEHU, CTEIEHb C
palMoHaIbHBIM II0Ka3aTeNIeM, CTENEeHb C JICHCTBUTENIBHBIM IOKA3aTEleM,
jgorapupmM UucCia, CHHYC, KOCHMHYC W TaHIEHC NPOU3BOJBHOIO YHUCIA,
OCTaTOK 0 MOJYJII0, PALMOHAIBHOE YHCIIO, UPPALMOHAIBHOE YHCIO,
MHOXECTBA HATYpaJlbHBIX, LEJbIX, PpAlHOHAIBHBIX, JEHCTBUTEIBHBIX
2 YuCceNl, YMEHHE HCI0JIb30BaTh PU3HAKU JETUMOCTH, HAMMEHbIIUI 00t
JIeTUTEeNh W HauMeHbllee ofIee KpaTHoe, aiaroput™M EBkiauna npu
pELIEHNN 3a/a4; 3HAKOMCTBO C Pa3JINYHBIMU MO3ULUOHHBIMU CHCTEMaMU
CUHCIIEHUS; YMEHHE BBINIOJIHATH BBIUMCIICHHE 3HAYCHUI U IpeoOpa3oBaHUs
BBIPQXEHUI CO CTemeHsAIMH M Jorapupmamu, npeoOpa3oBaHUs JIPOOHO-
pallMOHANBHBIX  BBIPQKEHUH; yMEHHE  ONEpUpOBaTh  MOHATHSIMM:

IoCJICA0OBAaTCIIbHOCTD, apI/I(bMCTI/I‘-ICCKaSI nmporpeccust, reoMeTprudccKad




nporpeccus, OECKOHEUHO YOBIBalOIIas TI'e€OMETpUYEcKasi IPOrpecCcus;
YMEHME 3a/aBaTh IIOCJIEJJOBATEIbHOCTH, B TOM 4YHUCJIE C IIOMOIIbIO
PEKyppeHTHBIX (popMys; yMEHHE ONEpUPOBATh MOHATHAMH: KOMIUIEKCHOE
YHUCIIO, CONPSDKEHHBIE KOMIUIEKCHBIE 4YHCIA, MOJYJIb M apryMEHT
KOMIUIEKCHOTO  4Hcha, (opMa  3amucd  KOMIUICKCHBIX  YHCEN
(reomeTpuyeckas, TpPUTOHOMETpUYECKass W anreOpanyeckas), YMETh
IPOM3BOJIUTh ApU(PMETHUYECKHE JIEHCTBHSA C KOMIUIEKCHBIMH YHCIIAMHU;
IPUBOJIUTH IPUMEPHI HCIOIb30BAHUS KOMIUIEKCHBIX YHUCEIl; ONEPUPOBATh
NOHATHSAMM:  MaTpuua 2X2  wu  3x3, onpeienuTenb  MaTpUIBL,

FGOMeTpI/ILICCKI/H\/JI CMBICJT OIIPEACTIUTEIIA

YMeHne onepupoBaTh MOHATHAMH: palMOHAJIbHBIE, HPPALUOHAIbHBIC,
MOKa3aTeabHble, CTENEHHbIE, JOTapu(pMUUYECKHE, TPUTOHOMETPUUYECKHE
YpaBHEHUsT M HEPaBEHCTBA, MX CHUCTEMBI; YMEHHE OIEPHPOBATH
MOHATHSIMH: TOXJECTBO, TOXKJECTBEHHOE IpeoOpa3oBaHME, YpaBHEHUE,
HEpPAaBEHCTBO, CHUCTEMA YPAaBHEHUH M HEPABEHCTB, PABHOCWIBHOCTH
YpaBHEHUM, HEPABEHCTB M CHCTEM; YMEHHE pellaTb YpaBHEHUS,
HEpPAaBEHCTBA M CHCTEMBI C IOMOIIBIO pa3IMYHBIX NPUEMOB; pEIIATh
YpaBHEHUs, HEPABEHCTBA W CHCTEMBl C [apaMeTpPOM; IPUMEHATH
YpaBHEHUS, HEPABEHCTBA, MX CHCTEMBbI JJIs PEIICHHS MaTEMaTUYECKHUX

3a/1a4 U 3a/1a4 U3 Pa3IM4YHbIX 00JacTel HayKH U pealibHOM KU3HU

YMeHue omnepupoBaTh MOHATHAMH: (GYHKIMS, YETHOCTb (YHKIIUH,
HEPUOJUYHOCTh (YHKIHMHU, OTPAHUYCHHOCTh (DYHKIIMH, MOHOTOHHOCTD
GbyHKIMM, SKCTpeMyM (QYHKIMM, HauOoJblliee W HAUMEHbIIEE 3HAYCHUS
(GYHKIIMM Ha TIPOMEXKYTKE, HerpepbiBHAs (YHKIHS, aCUMOTOTHI rpaduka
(GbyHKIMK, TiepBasg U BTOpas MPOu3BOJHas (YHKIMH, T€OMETPUYECKUN U
(u3nuecKuii CMBICI TPOU3BOAHOM, MepBOOOpasHas, OMpPENeIEHHBII
UHTETpall; YMEHHE HAXOAWTh ACHUMNOTOTHI rpaduka (YHKIUH; yYMEHHE
BBIUUCIIATh  MPOU3BOJHBIE  CYMMBbI, TPOU3BEICHMS, YaCTHOTO U
KOMIIO3UIIMH (DYHKIMI, HAXOIWTh ypaBHEHHE KacaTelbHOW K Trpaduky
(GyHKIMHM; yYMEHUE HAXOJUTh MPOU3BOJHBIC DIEMEHTAPHBIX (YHKIIMIA;
YMEHHME HCIOIb30BaTh MPOU3BOJAHYIO JUIsI HCCIEAOBaHUA (DYHKIUH,
HaXOJWTh HAWOONbIIME M HAUMEHbIINE 3HAuYeHUs QYHKIUN; CTPOUTH
rpaduky MHOTOYJICHOB C HCIOJIb30BaHHEM arfmnapara MaTeMaTH4eCKOTro
aHalM3a; TPUMEHSTh MPOU3BOJHYIO JJS HAXOXKICHHS HAWITY4YIIEro
peuleHuss B MPUKIAIHBIX, B TOM YHCJIE COLMAIbHO-3KOHOMUYECKUX U

(I)I/I3I/I‘-IGCKI/IX 3agadax; HaxXOJUTh IIOIIaIn H 00BEMBI (bI/Ipr C IIOMOIIBIO




HUHTCTpalia; IMPUBOAUTHE HNPUMCPbBI MATCMATUUYCCKOI0O MOACIUPOBAHUA C

oMoIIeio quddepeHInaIbHbIX YpaBHEHUN

YMeHue onepupoBaTh MOHATUAME: TpaduK QyHKIMH, oOpaTHas QyHKIUS,
KoMno3uiusi (pyHKOMA, JMHeWHas QYHKIOUSA, KBaapaTHYHAs (QYHKIHS,
panmoHanbHas (GYHKUOUS, CTENeHHass (QYHKIUS, TPUTOHOMETPUYECKHE
¢byHKIMH, OOpaTHBIE TPUTOHOMETpUYECKHE (YHKIWH, TOKa3aTeslbHAs |
aorapupmuueckass (yHKIUH; yMEHHE CTPOUTh TpadUKd HM3yYSHHBIX
GyHKUMH,  BBINONHATH  mpeoOpa3oBaHuss  rpagukoB  (yHKIUH,
WCTIONB30BaTh TPAQUKH TSI U3YUEHHs TPOLECCOB M 3aBUCHMOCTEH, TpH
pelIeHny 3aj1ad U3 APYruX Y4eOHBIX NPEJAMETOB W 3a/a4 M3 pealbHOU
KU3HU; BBIpAKATh (OPMYIaMU 3aBHCHMOCTH MEXAYy BEIHMYMHAMU;
WCII0JIb30BaTh CBOMCTBA U rpa@uKu (YHKUMN Ui pelleHUs ypaBHEHUH,
HEpaBeHCTB M 3aJad C IapaMeTpaMy; H300pakaTb Ha KOOPAMHATHOMN

IIJIOCKOCTH MHOKECTBA PELICHUI YPAaBHEHH, HEPABEHCTB U UX CUCTEM

YMeHne pemiaTh TEKCTOBBIE 3a7a4d pa3HBIX TUMOB (B TOM 4YHCIIE Ha
MPOIICHTHI, JIOJIM W YacTH, Ha JBIDKEHUE, paboTy, CTOMMOCTh TOBapOB U
yCIyT, HAJOTH, 33Ja4d U3 00JACTH YIpPaBJICHUS JIMYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTaBJISATh BBIPAKECHUS, YpPaBHEHMS, HEPABEHCTBA U HUX
CUCTEMBbl IO YCJIOBMIO 3aJaud, HUCCIEJOBaTh IOJIY4YEHHOE pEIIeHuEe U
OIICHUBATh MPABIONOAOOHOCTh pPE3yIbTaTOB, YMEHHUE MOJEIHPOBATH
peasibHbIE CUTyalldd Ha S3bIKE MAaTEeMaTHKH; COCTABJISITh BBIPAKECHMUS,
ypaBHEHUs, HEPABEHCTBA M X CUCTEMBI 10 YCIOBHIO 33J]a4, UCCIIEI0BATh
IOCTPOCHHBIE ~ MOJENIM C  HCIOJb30BAHUEM  ammapara  ainreopsl,

UHTEPIPETUPOBATH MOJTYUCHHBIN pe3ylbTaT

YMeHue onepupoBaTh MOHATHSAMU: CpelHee apuMeTHyecKoe, MeauaHa,
HauOoJIbllIee U HauMEHbIlIee 3HAYCHUS, pa3Max, AUCIEPCHs], CTaHIapTHOE
OTKJIOHEHUE YHUCIIOBOTO Habopa; yMEHHE W3BJIEKaTh, WHTEPIPETUPOBATH
uH(bOpMAaIIMIO, MIPEICTABICHHYIO B TaOMUIAX, HAa Juarpammax, rpadukax,
OTpaXarolIyl0 CBOWCTBA peajbHBIX MPOIECCOB U SBICHUH; MPEACTABIAThH
uHGOPMAIIMI0O C TOMONIIBI0 TaOMUIl W JAMarpaMM; HCCIENI0BaTh
CTaTHUCTUYECKUE JlaHHBIE, B TOM YHCJIE C TPUMEHEHUEM TpauuecKux
METOJIOB M AJIEKTPOHHBIX CPEJICTB; TpaUUYECKH HCCIEeOBAaTh COBMECTHBIE

Ha6J'IIO,Z[eHI/I$I C IIOMOIIBKO AHUAr'PaMM paCCCUBAHUS U JIMHENHOMN perpeccun

YMeHHue OmnepupoBaTh IOHATUAMU: CIy4alHBIA OIBIT U CIIydallHOE

COGLITI/IG, BEPOATHOCTDH cnyqaﬁHoro CO6BITI/I$I; YMCHHUEC BBIYHUCIATH




BEPOATHOCTh C MCIIOJIB30BAaHUEM Tpa@UUECKHX METOJ0B; TNPHUMEHSThH
(GopMyNBl CIHOKEHHS W YMHOXKEHHS BEpOSATHOCTEH, (hopMyiy MOJIHOM
BepoATHOCTH, Gopmyny beprymnn, komOuHaTOpHbIE (aKTHl U (HOPMYIIHI;
OIICHUBATh BEPOSITHOCTH pEANbHBIX COOBITHIA; YMEHHE OIEepUpPOBAThH
NOHATUSIMH:  CIIydailHas BEJIMYMHA, paclpelelieHue BEpOSTHOCTEH,
MaTeMaTHYeCKOe OXKUJaHUE, IHUCIEPCUS M CTaHAAPTHOE OTKIIOHEHHE
CIIyYaifHOH  BENWYMHBL, (YHKIUH paclpeneieHuss U  IUIOTHOCTH
PaBHOMEPHOTO, MOKA3aTEIbHOTO 1 HOPMAJIBHOTO paclpeaeiIeHui; yMeHne
WCIIOJIH30BaTh CBOMCTBA M3YYEHHBIX PACIpPENCICHUN ISl PEIICHUs 3a7ay;
3HaKOMCTBO C MOHSATHSMH: 3aKOH OOJBIINX YHCEN, METOJBI BHIOOPOYHBIX
WCCIIe/IOBaHUI; YMEHHE TIPUBOJUTH TPHUMEPH TIPOSIBICHHUS 3aKOHA
OONBIIMX 4YHCET B TPUPOJHBIX W OOIIECTBEHHBIX SBJICHUSAX;, YMEHHE
OTIEPHPOBATH MOHATHAMHU: COUYETAHWE, MEPECTAHOBKA, YHCIO COYETAHWH,
YHCIO  TEpecTaHoBOK; OwHOM  HplOTOHA;  yMeHWe  NPUMEHATH
KOMOHMHATOpHBIE (DaKThl U PACCYKACHUS IUIS PEHICHUs 3a]ad; OICHUBATh
BEPOSATHOCTH PEATBHBIX COOBITHI; COCTABIATH BEPOSATHOCTHYIO MOJETHh U

MHTEPIPETUPOBATH MMOTYYEHHBIN pe3ynbTaT

YMeHue omnepupoBaTh MHOHATHUSMU: TOYKa, MpsiMasi, IUIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYMHA YIJIa, MJIOCKUNA yroJl, IBYrPaHHbII
yroJi, TpEXTPaHHbIM Yroj, CKpeuuBaroluecs: npsMble, NapaiieIbHOCTh U
MEPHEeHIUKYIAPHOCTh MPSAMBIX U IUIOCKOCTEH, Yrojl MEXIy HIpSMBIMU,
yroil MeXAy MpsSMONH M IUIOCKOCTBIO, YroJl MEXIy IJIOCKOCTAMH,
paccTossHUE OT TOYKH JI0 IJIOCKOCTH, PACCTOSHUE MEXAY MPSIMBIMH,
paccTosiHUE MEXIY IJIOCKOCTSAMU; YMEHHE HCIOJB30BaTh MPHU PEIICHUU
3a/a4 U3y4deHHbIe (PAKThl U TEOPEMBbl INIAHUMETPUHU; YMEHHUE OLIEHUBATh
pa3Mepbl OOBEKTOB OKPYKAIOIIEro MHUpA; CTPOUTh MaTeMaTUYECKUE
MOJIETM C TIOMOIIbI0 TEOMETPUYECKMX TOHATUNM W BEJIMYUH, peliaTh

CBsA3aHHBIC C HUMM IIPAKTUYCCKUC 3a/1a4n
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YMeHue onepupoBaTh MOHATUAMU: IUIOIIATbL (GUIYpbl, 00BEM GUrYpBHI,
MHOTOI'PaHHMK, IPAaBUJIbHBI MHOTOI'DAaHHHUK, CEYEHHWE MHOTOTPAHHMKA,
Ky0O, napamienenunes, Opu3Ma, NOUpamuaa, Qurypa M MOBEPXHOCTb
BpallleHHs], LMIMHJIpP, KOHyC, wmap, cdepa, miomans chepbl, IIOmaIb
MOBEPXHOCTU NHPaMHbL, MPHU3MBI, KOHyca, LMIUHIApa, 00BEM Kyoa,
OPSMOYTOJIBHOTO Mapajulesienuieaa, HUpaMuabl, MPU3MbI, LWIMHIPA,
KOHyca, I1apa, pa3BEPTKa MOBEPXHOCTH, CEYEHMsI KOHyca M LMIMHAPA,

nmapaiyieJIbHbIC OCH HWJIM  OCHOBAHWIO, CCUCHUC 1Iapa, IIJIOCKOCTD,




Kacaromasicsi cdeppl, WIMHAPA, KOHYCa; yMEHHE CTPOUTHh CEYEeHHUE
MHOTOT'paHHUKA, W300pa’kaTh MHOTOTPAHHUKH, (PUTYPHI M MOBEPXHOCTHU
BpALlEHUsA, UX CEUYCHHUs], B TOM YHUCIIE C NIOMOILBIO IEKTPOHHBIX CPEICTB;
YMEHHME NPUMEHSATH CBOMCTBA I'€OMETPUYECKUX (UTYp, CaMOCTOSATEIBHO
(bopMynHpOBaTh OINpEeNICHHs] N3y4aeMbIX (UTYp, BBIBUTaTh TUIIOTE3HI O
CBOMCTBAaX M TMpH3HAKAX T€OMETPUYECKUX (Uryp, OOOCHOBHIBATH WIIH
OTpOBEpraTh HWX; YyMEHHE MPOBOAUTH Kiaccu(uKanuioo ¢uryp 1o
pa3IMYHbIM IIPU3HAKaM, BBIIOJIHATH HEOOXOAMMBIE JIOTIOJIHUTEIbHBIC

MOCTPOCHUS
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YMeHne omnepupoBaTh TOHSATHSAMH: JIBIDKEHHE B  IPOCTPAHCTBE,
MapayieIbHBIA TIEPEHOC, CHMMETPHS Ha IUIOCKOCTH M B IMPOCTPAHCTBE,
MOBOPOT, TpeoOpa3zoBaHue M0A00Ms, TONOOHBIE (UTYPHI; YMEHHE
pacrio3HaBaTh paBHbIE W TOAOOHBIE (UTYPHI, B TOM YHCJIE B TPUPOJIE,
HCKYCCTBE, apXUTEKTYpe; HCIOJIb30BaTh T€OMETPHUECKIE OTHOIICHHUS TIPH
pelIeHny 3ajad; HaXOJWTh TEOMETPHUYECKHE BEIMYUHBI (JUTMHA, YTOJI,
I01a1b, 00bEM) MPHU PELIEHUH 33734 U3 JPYTruX y4eOHBbIX MPEeIMETOB U
W3 pEaJbHOM JKU3HHM;, YMEHHE BBIYMCISATH TI'€OMETPUYECKUE BETMYHHBI
(nmuHa, yrom, miuomanak, OOBEM, IUIOMIAAL TOBEPXHOCTH), HCIIOJB3YS
M3y4YeHHbIe (OPMYyJbl M METOJbI, B TOM YHCIIE: IUIOIAJb MMOBEPXHOCTU
MUpaMUIbl, MPU3MBI, KOHyCa, IWJIMHIApA, IUIomanab cdepbl; 00bEM Kyoa,
MPSIMOYTOJILHOTO  Mapajuleenuneaa, MUPaMUbl, HPU3MBblL, UIHHIpPA,

KOHYCa, [1apa; yMEHHE HaX0IUTh OTHOIIEHHE 00BEMOB MOI0OHBIX (UTYD
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VYmenune OIICPHUPOBATL IIOHATHUAMHU: HNPAMOYIOJibHAad CUCTCMA KOOPJAMUHAT,
BCKTOP, KOOPpAWHATBI TOYKH, KOOPAHWHATBI BCKTOpa, CyMMa BCKTOPOB,
IMPOU3BCACHUEC BCEKTOpa Ha YHCIO, Pa3IOKECHUE BCKTOpa IIO 633H0y,
CKaJILIpHOC TIPOU3BCACHUC, BCKTOPHOC IIPOU3BCACHHUEC, YIOJI MCKAY
BCKTOpaMHU; YMCHHUC HCIIOJIb30BATb BeKTopHHﬁ n KOOpI[I/IHaTHHﬁ MCTOJ

UL pEIICHUA TCOMETPHUYCCKUX 3a1a4 U 3aJia4 JPpYTIux y‘Ie6HLIX npeaMEcTOB
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YMeHne BBIOMPATh MOAXOISIIHA METOJI ISl PEIISHUs 3a]a4H; TIOHUMaHNe
3HAYUMOCTH MaTE€MaTHKH B U3YUYEHUH NPUPOJIHBIX M OOIIECTBEHHBIX
NPOLIECCOB U SIBJICHWW; YMEHHUE pACIO3HaBaTh MPOSIBICHUE 3aKOHOB
MaTeMaTHKU B MCKYCCTBE, YMEHHE NMPUBOJAUTH IPUMEPHl MAaTEMAaTHUECKUX

OTKPBITUM POCCUICKON U MUPOBON MaTeMAaTHUYECKOW HAYKU




HEPEYEHD 2JIEMEHTOB COAEPKXAHUSA, IPOBEPAEMbBIX HA EI'J

IO MATEMATHKE
Kon IIpoBepsieMblii 3JIEeMEHT COAEePKAHUS
1 Yuciia ¥ BEIYMCIEHUS
11 HatypayibHble 1 nienbie urcia. [[pu3Haky TeTMMOCTH TISITBIX THCEeT
12 Panmonanenapie  uncina. OOBIKHOBEHHBIE U JIGCATUYHBIC JPOOH, TMPOIICHTHI,
' 0eCKOHEUHBIEC IEPHUOTUIECKUE IPOOH
13 Apudmernueckuil KOpeHb HaTypajdbHOH creneHu. [leiicTBus ¢ apudmernyeckumu
' KOPHSIMH HATYpaITbHOU CTETICHH
14 Crenens ¢ 1enpIM nokasarenaem. CTeNeHb ¢ pallMOHaJIbHBIM MoKa3aTeneM. CBolcTBa
' CTCTICHH
15 CuHyc, KOCHHYC W TaHTEHC YHCJIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' ApKTaHTEHC YMCIIOBOTO apryMEeHTa
1.6 Jlorapudm uucna. JlecaTnyHbie U HaTypaibHbIE JOrapudMbl
JelictButenbHble  4ucia. Apudmerndeckue omepanuu ¢ JICHCTBUTEITbHBIMU
1.7 yrcnamu. [IpubnuxEHHbIe BHIYUCICHUS, TPaBUIa OKPYIJICHUS, PUKHUJIKA U OI[CHKA
pe3ynbTaTa BIUMCICHUN
1.8 IIpeoOpazoBanue BHIPAKEHUNI
1.9 KomruiekcHbie yncia
2 YpaBHEeHHS 1 HEpaBEHCTBA
2.1 enbie 1 1poOHO-paIIMOHATIbHBIC YPaBHEHHUS
2.2 HppauroHaibHble ypaBHEHHS
2.3 TpUroHOMETPUUECKHE YPABHEHUS
2.4 [TokazarenbHbie U orapudMUIecKre ypaBHEHUS
2.5 Lenble u ApoOHO-paIOHaTbHBIE HEPABEHCTBA
2.6 HppauroHaibHbIe HEPaBEHCTBA
2.7 [TokazarenbHbIe U TorapupMUIecKiue HEPaBEHCTBA
2.8 TpuronomeTpruyeckue HepaBEHCTBA
2.9 CucTeMbl ¥ COBOKYITHOCTH YpaBHEHUIN 1 HEPABEHCTB
2.10 YpaBHEeHMsI, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 Martpuiia cucTemMbl TMHEWHBIX ypaBHeHUH. OnpeaenuTens MaTPUIIbI
3 OyHKIMK U TpaduKu




Oynkius, cnocoObl 3amaHus ¢yHkiuuu. I'padux ¢ynkumu. Bzaunmuo oOpaTHBIE

3 ¢ynkuuu. Yérneie n Heuétneie Gynkunu. [lepuoanueckue GpyHKIIHA
OObnacte ompeneneHUss W MHOXKECTBO 3HaYeHWH ¢yHkiuun. Hymn ¢dyHkmmm.
39 [IpoMexxyTku  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIHH.
' MakcuMymMbl U MUHUMYMBI (QyHKIuH. HanGompimee W HanMEHbIIEe 3HAYCHHE
(GyHKIMU Ha TPOMEXKYTKE
33 CreneHHasi (yHKIUS C HATypajdbHBIM M LEJNbIM IOKa3areneMm. EE cBoiicTBa u
. rpa¢uk. CoiicTBa 1 rpaduk KOpHS N-0if CTETIEHU
3.4 Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U IpapUKU
3.5 [TokazarenbHas u norapudmuueckas QyHKIUU, UX CBOMCTBA U rpaduKu
36 Touku paspeBa. AcumnTorel rpaduxoB ¢yHknuil. CsoiicTBa  (QyHKIMIM,
' HETPEPHIBHBIX HA OTPE3KE
3.7 ITocnemoBaTenLHOCTH, CIIOCOOBI 3aJJaHMS MTOCIIEA0BATENHHOCTEN
3.8 ApudmeTrueckas 1 reoMeTpudeckas mporpeccu. @opmyIia CII0KHBIX MPOIIEHTOB
4 Hauana MmaTemMaTn4eckoro aHaiamusa
4.1 [IpousBonnas ¢pynkuuu. [IporsBoaHbIE F€eMEHTAPHBIX (PYHKINN
[IpuMeHeHre TPOW3BOAHOM K HCCICAOBAaHWIO (YHKIIMH Ha MOHOTOHHOCTh H
4.2 sKcTpeMyMbl. HaxokaeHne HauOoJblIero ¥ HauMEHbIIEro 3HaYeHUs (QYHKIUH Ha
OTpe3Ke
4.3 [TepBooOpasnast. Murerpan
S MHoecTBa U JIOTHKA
5.1 MHoO€ecTBO, onepaluy HaJl MHOKecTBaMHU. Jluarpammsl Diinepa — Benna
5.2 Jloruka
6 BeposTHOCTB M cTaTHCTHKA
6.1 OmnucarenbpHas CTATHCTHKA
6.2 BeposarHocTs
6.3 Kom6unaropuka
7 Teomerpus
7.1 ®urypsl Ha MIOCKOCTH
7.2 [IpsiMble ¥ TUIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena 1 MOBEPXHOCTH BpAIICHHS
7.5 KoopauHaTs! 1 BEKTOPBI




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

* Maremaruka: anre6pa 1 Hayajaa MaTeMaTHYECKOro aHalln3a, FEOMETPUSI.
I'eomerpus. 10-11 knacc. Atanacsn JI.C., byryzoB B.®., Kagomues C.b. u ap.

AxumonepHoe obmiectBo «M3narensctBo «IIpocsemienuey

METOANYECKHUE MATEPHUAJIBI JJIS1 YUUTEJIA
I'eomerpus. unaktuueckue matepuansl. 10 knacc. bazoBeiil 1 npopuibHBINA

ypoBHH./B.I". 3uB; AknmonepHoe obmecto "MznarensctBo "[Ipocremnienue"

I'eomeTpus. Jlunaktuueckue marepuaibl. 11 kimacce. bazoBelit u mpoduIbHbIN
ypoBHH./B.I". 3uB; AkimonepHoe obmecto "M3znarensctBo "lIpoceemenue"
Meronunueckoe mocodue K npeAMETHON TUHUU yueOHUKOB 110 reomerpun JI. C.

Artanacss, B.®.byty3oBa, C.b.Kanomiiesa u np.

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
UHTEPHET
https://resh.edu.ru/office/user/profile/

https://ege.sdamgia.ru

https://fipi.ru/

https://m.edsoo.ru/



https://m.edsoo.ru/




