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HOACHUTEJIBHAS 3AIINCKA

I'eomerpust siBisieTcss OOHUM M3 0a30BBIX KYpPCOB Ha YpPOBHE CpPEIHEro
oOmero o0pa3zoBaHusl, TaK Kak 00€CIeYMBAET BO3MOKHOCTh U3yUY€HUS AUCIUIUINH
€CTECTBEHHO-HAYYHOM HAIIPABICHHOCTH M MPEIMETOB TyMAaHHUTAPHOI'O LIMKJIA.
[lockonbKy  JlOrMYecKoe  MblieHue,  (GopMHpyeMoe  MpU  U3YUCHHUH
0Oy4YaromMUMHCS TOHATHUHUHBIX OCHOB T'€OMETPUHU, IPHU JOKA3aTEIbCTBE TEOPEM U
ITOCTPOCHHUH LIETOYKHU JIOTUYECKUX YTBEPKICHHUM MPU PELICHUH N€OMETPUUYECKUX
3aJa4, YMEHHME BBIABUIaTb U  OINpPOBEpPraTb T'MIIOTE3bl HEMOCPEICTBEHHO
UCITOJIB3YIOTCSl TIPU PELICHUM 3aJa4 €CTECTBEHHO-HAYYHOr'O IMKJIA, B YACTHOCTHU
bu3nUecKux 3aaad.

Llens ocBoeHUs mporpaMmMbl yueOHoro kypca «l'eomeTpusi» Ha yriayOaéHHOM
YpPOBHE — pa3BUTHE WHIUBUIYAIbHBIX CIOCOOHOCTEH OOydYarommxcs MpH
U3YYCHUH T'€OMETPHUH, KaK COCTaBJISIOLIEH MpeaMeTHoN obnactu «MaTtemaTuka u
uHpopMaTuka»  uyepe3  oOecrieueHHe  BO3MOXKHOCTH  NPUOOpETeHHs |
UCIIONIb30BaHUs Oojee TriyOOKMX TE€OMETPUYECKMX 3HaHUN U JIeWCTBHIA,
cnenupUYHBIX T€OMETPUH, U HEOOXOIUMBIX JUIsl YCIIEITHOTO MPOQPECCHOHATBHOTO
o0pa3oBaHus, CBSI3aHHOTO C UCIIOJb30BAHUEM MATEMATUKH.

[IpuoputeTHpIMH 3a7auyaMu Kypca TE€OMETPUM Ha YINIyOJEHHOM YpPOBHE,
pacIIUpSIIOIIMMU U YCUIUBAIOUIUMU Kypc 0a30BOr0 YpOBHS, SIBISIFOTCSL:

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

(opMupOBaHUE NPEACTABICHUS O IMPOCTPAHCTBEHHBIX (Urypax Kak o
BKXHEHIIMX MaTEMaTUYECKUX MOJENAX, IMO3BOJSAIOIIMX OIHCHIBATh U U3y4daTh
pa3HbIE SBJICHUS OKPY>KAIOIIET0 MUpPA, 3HAHHUE IMOHATUHHOTIO arapara o pasaeiy
«CtepeoMeTpus» yueOHOro Kypca reOMETpuH;

(¢opmMupoBaHue  yMeHMs ~ BJaJ€Th  OCHOBHBIMH  MOHATHSMH O
IOPOCTPAHCTBEHHBIX (PUIypax M HUX OCHOBHBIMU CBOICTBAMHM, 3HAHHE TEOPEM,
GopMynT M yMEHHE HX NPUMEHSATh, YMEHHUS JOKa3blBaTh TEOPEMbl M HAXOAUTH
HECTAaHJIapPTHBIE CIIOCOOBI PEILICHUs 3a/1a4;

(GopMupoBaHUE YMEHHS paclo3HaBaTh HA YEPTEKax, MOJEISIX U B PEAIbHOM
MHpE MHOTIOTPaHHUKM M Te€ja BpAlleHUsA, KOHCTPYUPOBATb T'€OMETPUYECKHUE
MOJIENH;

(dopMupoBaHUE MOHUMAHUS BO3MOXKHOCTH aKCHOMATHYECKOTO IOCTPOCHHS
MaTeMaTHUYECKUX Teopuid, (GHopMHpOBaHHE MOHUMAHUS POIM AKCHOMATHKU IPH
MIPOBEJICHUU PACCYKICHUM;

dopMupoBaHuEe yMEHHUS BIAJETh METOAAMH JIOKa3aTeJbCTB U AJTOPUTMOB
peleHns, yMEHUsl UX IPUMEHATb, IIPOBOAMUTH JNOKA3aTEIbHBIE PACCYXACHUSA B
XOJI€ peUIeHUsl CTEPEOMETPUUECKUX 3a1a4 U 3a/1a4 C MPAKTUYECKUM COJIEPKAHUEM,
(popMHUpOBaHME TMPEACTABICHUS O HEOOXOJMMOCTHM  JOKA3aTeJbCTB  IPH



000CHOBaHMHM MaTEMATUICCKUX YTBEPKICHUN U POJIM aKCHOMATHUKH B TTPOBEICHHUH
JIEAYKTUBHBIX PACCYXKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTEIUICKTYaJIbHBIX H  TBOPYECKUX
CIIOCOOHOCTEH O0YYarOIIMXCs, TIO3HABATEIILHOW aKTUBHOCTH, MCCIIETOBATEIIBCKIX
YMCHHH, KpUTHIHOCTH MBIIIJICHUS, HHTEpeca K U3YYCHUIO TEOMETPHH;

dbopmupoBaHue (HYHKIIMOHATBLHOW TPaAaMOTHOCTH, PEJICBAHTHOW T'€OMETPHU:
YMCHHS PACIO3HABATh MPOSBICHUS TEOMETPUYCCKUX IIOHSATHH, OOBEKTOB W
3aKOHOMEPHOCTEH B PEaNbHBIX JKM3HEHHBIX CUTYalUSIX W MPU U3YYCHUH JIPYTUX
y4EeOHBIX  MPEAMETOB, TMPOSBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICTUPOBAHMS PEATBHBIX CHUTYaIlUd, HMCCIICIOBAHUS TIOCTPOCHHBIX MOJICIICH,
WHTEPIIPETAIIUU TIOJYYCHHBIX PE3YyIbTaTOB.

OCHOBHBIMH COJICpXKATEIBHBIMH JUHUSAMH y4eOHOTO Kypca «I'eomeTpus» B
10-11 xmaccax sBusOTcsS: «[IpgsMble W IUIOCKOCTH B TPOCTPAHCTBEY,
«MHororpanHukn», «Tema  BpameHus», «BekTopel W  KOOpPAMHATH B
POCTPAHCTBEY, «J[BMKCHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo ®PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
NOHSTHSMU», PEICBAHTHBIMH T'€OMETPUU Ha YIUIYOJIEHHOM ypOBHE OOYYCHHS B
10-11 kmaccax, OTHOCHUTCS KO BCEM COJCP)KAaTEIbHBIM JUHUSAM y4eOHOTO Kypca, a
dbopMHUpOBaHUE  JIOTUYECKMX YMEHHMM  pachpelessieTcss He  TOJBKO  TI0
coJiep KaTeNIbHbIM JIMHUSIM, HO | 10 rogaMm oOyudenus. Coaepikanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE TMPEIMETHBIM pe3yibTaTaM ocBoeHuss DenepanbHOil paboueit
IPOrpaMMBbl, PACTPEIEIEHHBIM O ToJaM OOY4YeHUs, CTPYKTYPHUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, TPUHIIMITHAILHBIM BOPOCaM O0yUYaroIIuecs
oOpamaJiucb  HEOJHOKPATHO. JTO  TMO3BOJIAET OPraHU30BaTh  OBJIAJICHHE
r€OMETPUUYECKUMU MOHSATUSIMH M HABBIKAMU TMOCJIEIOBATEIBHO M OCTYNATENBHO, C
cOOJII0/IEHNEM TPUHIIUAIIA TIPEEMCTBEHHOCTH, @ HOBBIC 3HAHMSI BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUUECKUX MPECTaBICHUN 00Yy4alOUIUXCsl, PACIIUPSSL U YIIIyOIss
e€, o0pa3ys MpOYHBIE MHOYKECTBEHHBIE CBSI3H.

[lepexon kK U3y4eHUIO TEOMETPUU Ha YIITyOJIEHHOM YPOBHE MO3BOJISIET:

co3gath ycnmoBus qns  guddepeHnnanuu  O0ydeHUs,  MOCTPOCHUS
WHIUBUIYATbHBIX ~ 00pa3oBaTEbHBIX MpOrpamMM, O0OecmeunuTh yriayOn€HHOe
M3y4YeHHE T€OMETPHH KaK COCTaBJISIONIEH yaeOHOTo mpenmera «MaTemaTikay;

MOJITOTOBUTHh OOYYAIONMUXCS K TMPOJODKCHUIO HW3YYCHUS MATEMaTUKH C
yaéToM BBIOOpa Oymymiel mpodeccun, obecrnednBasi MPEEMCTBEHHOCTh MEXKITY
o01uM 1 IpoeccHoHaIbHBIM 00pa30BaHUEM.

Ha wu3yuenme ydeOHOro kypca «l'eomerpus» Ha YriayOJE€HHOM YpOBHE
orBogutcs 204 vaca: B 10 xiacce — 102 gaca (3 gaca B Henento), B 11 kimacce — 102
yaca (3 yaca B HEJIeJIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

IIpsiMble U IVIOCKOCTH B MPOCTPAHCTBE

OCHOBHBIE  TIOHATUS  CTepeOMETpuu. Touka, mpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHM:
AKCUOMBI CTEPEOMETPHUU U CIIEICTBUS U3 HUX.

B3anMmHOE pacnonokeHue TMpsSMBIX B MPOCTPAHCTBE: NEPECEKAIOIINECS,
napajuieibHble U CKpelluBaromuecs npsiMmble. [IpU3HaKW CKpEUMBAIOIINXCS
npsiMbIX. [lapamiensHOCTh NPSIMBIX U TJIOCKOCTEN B TPOCTPAHCTBE: NapasliebHbIE
psIMbIE B IPOCTPAHCTBE, MAPAILIETBHOCTh TPEX MPAMBIX, MapalIeIbHOCTh TPSIMOM
U 1ockoctu. [lapannenbHoe W IEHTpalbHOE NPOEKTHUPOBAHUE, H300paKeHHE
¢uryp. OCHOBHBIE CBOWCTBa MapajuIeIbHOrO MpoeKTHpoBaHus. M3o0pakeHue
buryp B mapamiesbHON MPOCKIMH. YTJIBI C COHANPABIEHHBIMUA CTOPOHAMHM, YTOJ
MEXy NpsIMBIMH B MpocTpaHcTBe. [lapamienbHOCTh MIIOCKOCTEN: NapasuiebHbIe
IJIOCKOCTH, CBOMCTBa napajiesIbHbIX MJIOCKOCTEHN. [Ipocreitmne
NPOCTPAHCTBEHHbIE (DUTypbl Ha IUJIOCKOCTH: TETpadlp, MapajuieNenunes,
IIOCTPOECHUE CEUECHUM.

[leprieHAUKYIJISIPHOCTD NMPAMOMN U IIOCKOCTHU: MEPIEHIAUKYIISPHBIE MPSAMBIE B
IIPOCTPAHCTBE, NpPSMbIE MapajulelIbHblE W NEPHEHIMKYJISPHbIE K IUIOCKOCTH,
IIPU3HAK TMEPHEHAUKYJSIPHOCTA NPSMOW M IUIOCKOCTH, TeopeMa O NpsIMOu
NIEPIICHAUKYIISIPHON IJIOCKOCTH. OpToronanpHOE IIPOEKTUPOBAHMUE.
[leprieHAUKYIISIp ¥ HAKIIOHHBIE: PACCTOSIHUE OT TOYKU JO IUIOCKOCTH, PACCTOSIHUE
OT TpsIMOM 1O  IJIOCKOCTH,  TPOEKIUs  (GUrypsl Ha  IUIOCKOCTb.
[leprieHAUKYISIPHOCT  IUIOCKOCTEW: NPU3HAK  NEPIECHAUKYJISIPHOCTH  JBYX
mIockocTen. Teopema 0 TpEX MEPIECHAUKYISAPAX.

Yriael B NMPOCTPAHCTBE: YIrOJl MEXIY NPSMOW M IUIOCKOCTBIO, JABYIPAHHBIN
YIOJI, JINHEWHBIM yIOJl ABYTPAHHOTO yria. TpEXrpaHHbIA U MHOTOIPAHHBIE YTJIbIL.
CBoiicTBa IUIOCKMX YIVIOB MHOrorpaHHoro yria. CBoilcTBa IUIOCKUX H
JBYIPaHHBIX YIJIOB TPEXTPAHHOIO yrua. TeopeMbl KOCUMHYCOB M CHUHYCOB JUIA
TPEXTPAHHOTO YIJIa.

MHoOrorpaHHuKH

Buael MHOrorpaHHUKOB, pa3BEpTKa MHOrorpaHsHuka. Ilpusma: N-yrosbHas
mpu3Ma, IpsiMasi ¥ HaKJIOHHAs TTPU3MBbI, OOKOBAsi M MOJTHAS TTOBEPXHOCTH MPU3MBI.
[Tapamnenenunen, nOPSAMOYIOJbHBIM — MapajulelIeNUIIel W €ro  CBOWCTBA.
Kparuaiimue mnyTd Ha TOBEPXHOCTH MHOTOrpaHHuka. Teopema OJiinepa.
IIpoctpanctBennass teopema Iludaropa. Ilupammpma: n-yronapHas mnupamMuja,
npaBuiibHasE W yceu€HHas nupamuabl. CBoiicTBa péOep U OOKOBBIX TI'paHel
MPaBWIBHOM nupaMuibl. [IpaBUIbHBIE MHOTOTPAaHHUKM: NMPABWJIBHAS NOpU3Ma U



[IpaBWIbHAs MHWpPaMUIA, [paBWJIbHAsA TPEYroJibHAs IHUpaMUIAa W IPaBUIbHBIN
TeTpa’ap, KyO. IlpencraBineHue o NPaBUIBHBIX MHOTOIPAHHHUKAX: OKTa’3p,
JOAEKadAp U UKOCADIP.

BblunciieHne 31€MEHTOB MHOTOIPAHHHMKOB: pé&Opa, JIuaroHaiad, YIJIbI.
[Inomaas OOKOBOM MOBEPXHOCTM M TIOJHON MOBEPXHOCTH MPSMOW MPU3MBI,
IUIOAAh OCHOBAaHUM, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMON MPU3MBI.
[Inomaas OOKOBOM MMOBEPXHOCTH U TOBEPXHOCTH NPABUIBHOW NUPaMUIbI,
Teopema O IUIOLIAAN YCEUEHHOU MTUPAMU/IBI.

CummMmeTpuss B TOPOCTPAHCTBE. DJIEMEHTBl CHMMETPUM  IMPABHIBHBIX
MHOTOrpaHHUKOB. CHMMETpuss B NPABWJIBHOM MHOTOIPDAHHUKE: CUMMETPUS
napajulesienuneaa, CUMMETPUS MNPABUIIBHBIX IPU3M, CUMMETPUS IPABUIIBHOU
IAPAMUIBI.

BekTopsI M1 KOOPAUHATHI B IPOCTPAHCTBE

[ToHATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOp, JIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOpPbl KOJUIMHEApPHbIC, COHAIIPABJICHHbIE W I[POTHUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPBI. PaBEHCTBO BEKTOPOB. JIeHCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIUUTAaHUE BEKTOPOB, CYMMa HECKOJBKHUX BEKTOPOB, YMHOXXEHHME BEKTOpa Ha
yucio. CBOMCTBA CIIOXKEHUSI BEKTOPOB. CBOMCTBA YMHOKEHHSI BEKTOPA HA YUCIIO.
IlonsaTHe KOMIUIaHApHBIE BEKTOPHL. lIpu3HaK KoMIUIaHAPHOCTH TPEX BEKTOPOB.
IlpaBuiio mapamienenunena. Teopema O pasIoKEHUH BEKTOpa IO TPEM
HEKOMIUIAHAPHBIM  BekTOopaM. IIpsAMoyronbHass  cucreMa  KOOpAMHAT B
npoctpadcTBe. Koopaunatel BekTOopa. CBA3b MEXAYy KOOpAMHATAMU BEKTOpa U
KOOpJAMHATaMU TOYEK. YTOn Mexay Bekropamu. CKalsipHOE IIPOU3BEACHUE
BEKTOPOB.

11 KIJACC

TeJsia BpameHus

[loHATHA: UWIMHAPUYECKAsT IMOBEPXHOCTh, KOHHUYECKAash IMOBEPXHOCTH,
chepuueckasi TMOBEPXHOCTb, oOOpasyloniue moBepxHocTed. Tenma BpamieHus:
MWINHAP, KOHYC, YCEUYE€HHBIH KOHYC, cdepa, map. B3anmmHoe pacmosioxeHue
cheppl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxeHue Ten
BpalieHusl Ha TIockocTu. Pa3Béprka nunuuapa U KoHyca. Cummerpusi chepsl u
mapa.

O6béMm. OcHoBHBIE CBoOiicTBAa 00BEMOB Ten. Teopema 00 00bEMe
MPSIMOYTOJILHOTO Tapajuienenurena u cieactBus u3 He€. OO0bEM mpsMoil u
HAKJIOHHOW TPU3MBI, MIJIWHIAPA, TUpaMHUIbl 1 KoHyca. O0BEM Iapa u M1apoBOTo
CerMeHTa.

KoMOuHanuy Tem BpamieHuss ¥ MHOTOTpaHHWKOB. [Ipw3ma, BmucaHHas B
MWINHAP, OMHCAaHHAs OKojo unuiauHApa. Ilepecedenme cdepbl u mapa c
miockocThio. Kacanme mrapa u cdepsl miockocthio. [loHATHE MHOTOTpaHHHKA,



OMHMCAHHOTO OKOJO c(depbl, cdepbl, BIUCAHHON B MHOTOIPAaHHUK WA TEJO
BpaleHUS.

[Tnomans MOBEPXHOCTH IWIMHApPA, KOHYCA, IJIOMaAb chepbl U e€ 4JacTei.
[TogoOue B mpocTtpancTBe. OTHOIIEHHWE OOBEMOB, IUIOMIAACH MMOBEPXHOCTEHN
nonoOHeIx (uryp. IlpeoOpazoBanue mnogodusi, romoreTs. Pemenue 3agauy Ha
IJIOCKOCTHU € UCIOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnit MHOTOTPaHHUKOB U TEJI BpaIlleHUs: CEUCHUS IMIHMHAPA
(mapayiyieIbHO Y MEPIEeHIUKYJSIPHO OCH), CEUeHHMs KOoHyca (TMapasuliesibHbIC
OCHOBAaHUIO U MIPOXOJIAIIME Yepe3 BEPIINUHY), CEUEHUS 11apa, METOAbl TOCTPOCHHUS
CEUYECHMI: METOJI CJIE/IOB, METOJ] BHYTPEHHETO MPOEKTUPOBAHUS, METO/ MEepeHoca
CEKYILEeH MIOCKOCTH.

BexTopbl U KOOPAMHATHI B MPOCTPAHCTBE

Bektopel B mpocTtpancTtBe. Omepanuu Haj BeKkTopaMu. BekTopHoe
yMHOXeHUE BeKTOpoB. CBOICTBA BEKTOPHOTO YMHOXeHus. [IpsmoyronbHas
cucTemMa KoopJuHat B nmpoctpaHcTBe. Koopaunarel BekTopa. Paznoxenue BekTopa
no 0Oa3ucy. KoopIMHATHO-BEKTOPHBIM METOJ MPHU PEIICHUH TEeOMETPUUYECKUX
3a/ay.

J{BHKeHUs] B IPOCTPAHCTBE

JBuxenus: npoctpancTBa. OtoOpakeHus. [[BukeHuss U paBeHCTBO GUryp.
OO6mue cBoiicTBa JABWKEHWH. Buasl JBWXKEHUH: TapaulelbHBIA TEPEHOC,
[IEHTpajbHAsl CUMMETpPHS, 3€pKalbHAas CUMMETpPHUS, MOBOPOT BOKPYT MPSIMO.
[Ipeobpazosanus noxodus. [Ipsmas u chepa Ditnepa.



IINIAHUPYEMBIE PE3YJbBTATBI OCBOEHHSA YUYEBHOI'O KYPCA
«TEOMETPHUSl» (YIJIYBJEHHBII YPOBEHb) HA YPOBHE
CPEJHEI'O OBLIEI'O OBPA30OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpaskaaHcKkoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTD IPakKAAHCKOM MO3UIIMU 00YyYaIOIIEeTroCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHICKOro  oOIIecTBa,  MpEeJCTaBICHUE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TpaxaaHCKoro oOmiecTBa (BBIOOPHI, OMPOCHI U JPYroe), YMEHHE
B3aUMOJICHICTBOBATh C COLMAJIBHBIMU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYyHKIMSIMU U Ha3HAYCHUEM,;

2) naTpuoTH4YecKoe BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCHICKON TPAXKIAHCKON HJACHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIIEMY POCCHUMCKON MaTeMaTHKH, IIEHHOCTHOE OTHOIIEHUE K
JTOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHYECKOM IIKOJIbI,
UCIIOJIb30BaHUE JTUX JIOCTIXKCHUH B JIPYTMX HayKax, TEXHOJIOTHAX, cdepax
SKOHOMHUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHHE JYXOBHBIX IIEHHOCTEW POCCUICKOro Hapojaa, cPOpMUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHMS, STUYECKOrO0 MOBEIAEHHUS, CBA3AHHOIO C NMPAKTUYECKUM
OPUMEHEHHEM JIOCTWKEHHII HayKh U JEATEIbHOCTBIO YYEHOrO, OCO3HAHUE
JUYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMYMBOTO OyAyIIETro;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

ACTETUYECKOE OTHOIIEHHE K MHpPY, BKIIOYasl 3CTETUKY MAaTEeMaTHYECKHX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a7a4, PEIICHUH, PacCyKICHHH, BOCIIPUUMUYUBOCTh
K MaTEMaTUYECKHUM acIlleKTaM Pa3JInYHbIX BUJOB UCKYCCTBA;

5) pusnyeckoe BocmUTAHME:

chOpMHPOBAHHOCTh YMEHHS TPHUMEHAThH MaTeMaTHYeCKWe 3HAHHUS B
WHTEpEcax 3JI0pOBOTo 1 06€30MacHOro 00pasa )KM3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pOBbIO (3I0POBOE THUTAaHHE, COAUTAHCHUPOBAHHBIM PEKHM 3aHATHH H
OTIbIXa, PETyJsipHas (U3NUecKass aKTUBHOCTD), (DU3MYECKOE COBEPIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TpyaoBoe BocniuTaHMe:

TOTOBHOCTh K TPYAY, OCO3HAHHME LIEHHOCTU TPYJIOIIO0Us, HHTEpeC K
paznuuyHbIM  chepaM  MPOECCHOHATBHON  JCSITEIBHOCTH, CBA3aHHBIM  C
MaTeMaTUKOW W €€ NPUIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun U peann3oBbIBATHL COOCTBEHHBIC >KU3HEHHbBIC ILJIAHBI,
FOTOBHOCTh M CIIOCOOHOCTP K  MaTeMaTHYeCKoMy  OOpa30BaHUIO U



CaMOOOpa30BaHUIO Ha NPOTSHKEHUU BCEU JKU3HMU, TOTOBHOCTh K AaKTHUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMaTUUECKON HAaTpaBJIECHHOCTH;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(hOpMUPOBAHHOCTb  AKOJOTHMYECKOW KyJIbTYpbl, TOHUMAHUE BIUSHUSA
COIMATbHO-2KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOIHON U COIMATILHOMN
Cpelbl, OCO3HaHUE rI100aIbHOTO XapaKTepa dKOJIOTHYECKUX MPOoOIeM, OpUEHTALIHS
Ha TPUMEHEHHE MaTEMAaTHMYEeCKUX 3HAaHWM JIg pelieHusl 3a7ad B 00JacTu
OKpY’)Karolel cpenpl, MIAaHUPOBAHHE IIOCTYNMKOB W OLEHKH HMX BO3MOXKHBIX
MOCJICICTBUH JJIsl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(hOpMUPOBAHHOCTb MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUs HAayKH U  OOIIECTBEHHOW  MPAKTHUKW, I[MOHUMaHUE
MaTeMaTHYEeCKOM HayKu Kak cdepbl YeJIOBEHYECKOW eSITeIIbHOCTH, ATaloB ¢
Pa3BUTUA W 3HAYMMOCTH JUISI Pa3BUTHS I[MBUJIM3AIMH, OBJIAJCHUE S3BIKOM
MaTeMaTHKA M MaTeMaTHYECKOW KyJIbTypOW KaK CpPEJCTBOM IIO3HAHUS MUDa,
TOTOBHOCTh OCYIIECTBJISITH TPOCKTHYIO M HCCIEIOBATEIBCKYIO JICSATEIHHOCTh
WHJIMBU]IYaJIbHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/IbHBbIC YHHMBEpPCAJIbHBIE Y4eOHbIC JeHCTBHS

ba3oBble ornueckue AeMcTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKH MAaTEMAaTHYECKHUX
OOBEKTOB, TMOHATHIA, OTHOUICHUH MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpEJICIICHHs] TIOHSATUM, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAIIH,
OCHOBaHUSA JIJIsi 0000IIEHNS U CPAaBHEHUS, KPUTEPHUH MPOBOJAMMOTO aHAIN3A;

BOCIPUHUMATh,  (OPMYJIUPOBATH W  MPeoOpPa3OBBHIBATH  CYXKICHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, €IMHUYHBIC, YACTHBIC U 00IIIHE, YCIOBHBIC,

BBISIBJIATH MAaTEMATUUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIOMCHUSAX U YTBEPXKACHUSX, MpEiaraTh KpUTCPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEW Y IPOTUBOPEUYN;

JenaTh BBIBOJBI C HCIOJIb30BAaHUEM 3aKOHOB JIOTMKH, JACAYKTHUBHBIX U
WHIYKTUBHBIX YMO3AKIIOUECHHM, YMO3aKIIOUEHUI 10 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSTENILHO J10KA3aTeNbCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAUBATh APTYMEHTAIIMIO, IPUBOJUTH IPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BHIBOJIBI;

BbIOMpaTh cmoco® pemeHus y4eOHOM 3amauu  (CpaBHUBATHh HECKOJIBKO
BAPDUAHTOB  PEIICHUS, BbIOMpaTh  Haubojee MOAXOMSAUUMUA € YYETOM
CaMOCTOSITEJIbHO BBIJCJICHHBIX KPUTEPUEB).

Ba3oBble ucciienoBarebckue 1eicTBHS:



UCII0JIb30BaTh BOIPOCHl KaK HCCIEI0BATEIbCKAA HHCTPYMEHT IO3HAHMS,
(GopMynrpoBaTh  BONPOCHI,  (PUKCUpYIOIIME  MPOTUBOpEYHE,  MpodIeMy,
yCTaHaBIMBaTh MCKOMOE U JAaHHOE, (hOPMHUPOBATH TUIOTE3Yy, apryMEHTHUPOBATh
CBOIO MTO3ULIMIO, MHEHHE;

IPOBOAUTH CAMOCTOSTENILHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEIOBAHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MaTeMaTHuecKoro oObeKTa, sIBJIEHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSIMH, IPOLECCAMU;

CaMOCTOSITEIbHO (OPMYJIUPOBATH OOOOIIEHUS U BBIBOJBI MO pPe3yJibTaTam
OpOBENEHHOTO  HAOMIOJEHUs,  HCCIEIOBAaHUS, OLEHUBATH  JOCTOBEPHOCTD
NOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IEHU;

IPOrHO3UPOBATh BO3MOXKHOE pAa3BUTHE IIpoliecca, a TakKe BbIIBUIAThH
IPENONIOKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBUSX.

Pab6ora ¢ undgopmaumeii:

BBISBJIATh ACPUIUTH UH(DOpPMAIUMKU, TAHHBIX, HEOOXOAUMBIX NJisi OTBETa HA
BOMPOC U JIJIs PEIICHUS 3a]1a4H;

BbIOMpaTh MH(OPMAIUIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHATU3UPOBATh,
CUCTEMaTU3UPOBaTh U HMHTEPIPETUPOBATH MH(POPMALMIO PA3TUYHBIX BHUJIOB H
dbopm npencTaBICHU;

CTPYKTYpPUpPOBaTh MH(POPMAIINIO, TPEJCTABIATh €€ B PA3IMUHBIX (PopMax,
WLUTIOCTPUPOBATH TpadUyECKU;

OLICHUBATh HaAEKHOCTh uHbOpMAITIH 1o CaMOCTOSITEIILHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBeEpPCAJIbHbIEe YUeOHbIE IeCTBUS

OO01menue:

BOCIIPUHUMATH U (POPMYJIHUPOBATH CYKJICHUS B COOTBETCTBHH C YCIOBUSIMH U
HEeJAIMHA OOINCHUS, SCHO, TOYHO, T'PAMOTHO BBIpakaTh CBOIO TOUKY 3pCHHUS B
YCTHBIX M THMCBMEHHBIX TEKCTaX, JaBaTh IMOSICHEHMs IO XOJy PEIICHUsS 3ajayH,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3ybTarT;

B XOJI¢ OOCYXKJICHHS 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYXKITaeMOW TEMBI,
mpoOJIeMBl, peIracMoi 3ajad, BBICKA3bIBaTh HJCH, HAIlCJICHHBIC HAa ITIOUCK
pEIIeHUs, COTMOCTAaBISATh CBOU CYXKJICHUA C CYXICHUSIMU JAPYTUX YYaCTHHUKOB
nyanora, oOHapyXMBaTh Pa3jWyMe U CXOJICTBO IO3HUIIUM, B KOPPEKTHOH (opme
dbopMyITHpPOBATH Pa3HOTIACHS, CBOM BO3PAKCHHUS;

MPEJCTABIATh PE3YJAbTAaThl PEUICHUS 3a/add, SKCIIEPHUMEHTA, UCCICIOBaHUA,
MIPOCKTa, CaMOCTOSITEILHO BBIOMpATh (OpMAT BBICTYIUICHUS C Y4YETOM 3a1ad
MpE3eHTAIIMU U OCOOEHHOCTEHN ayIuTOPHH.

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC yqeﬁﬂme I[eﬁCTBHH
CaMoopraHmaunﬂ:



COCTaBJISITh IJIaH, AJITOPUTM PEIICHUS 3a/1aud, BEIOUPATh CIIOCOO PEIICHUs C
Y4ETOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTUPOBATh
1 KOPPEKTUPOBATh BApUAHTHI PELIEHUH C YYETOM HOBOM MH(OPMAIIIH.

CaMOKOHTPOJIb, IMOLMOHAIbHBIA HHTEJJICKT:

BJIAJIETh  HABBIKAMHU  [O3HABATEJIbHOM  peduiekcuu Kak  OCO3HaHUs
COBEpIIAEMbIX JCHCTBUNA M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YIbTATOB, BJIAJIETh
crocobamMu CaMOIPOBEPKH, CAMOKOHTPOJISI TIpollecca M pe3ysibTata pelieHus
MaTeMaTHYECKOM 3a7a4u;

pPEeABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PEIICHUU 3aJa4H,
BHOCUTH KOPPEKTHUBHI B JIEATCILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX,
HaWJIEHHBIX OIIUOOK, BHISIBICHHBIX TPYAHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTAaTa I[N U YCIOBUSIM, OOBSICHATh MPUYUHBI
JOCTHKEHUSI WJIM HEJOCTHXKCHUSI Pe3yJbTaTOB JCSTeIbHOCTH, HAXOAUTh OIIUOKY,
J1aBaTh OLICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

MOHUMATh U MCTOJIb30BaTh MPEUMYIECTBA KOMAHJIHOW W WHIWBHUIYaTbHOU
paboThl TMpU peHieHWH YYeOHBIX 3aJad, NPUHUMATh IIeJIb COBMECTHOMU
NESATEeNIbHOCTH, TJIAHUPOBATh OPraHU3AIMI0 COBMECTHOW pabOoThl, pacrpenemsiTh
BUIBl pabOT, JOroBapuBaThcsa, OOCYKIAaTb WpOLECC U pe3yjibTaT padoThI,
0000111aTh MHEHUS HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBHIX (opMax paboThl (0O0CYXIeHHs, 0OMEH MHEHH,
«MO3TOBbI€ IITYpPMb» W WHBIE), BBINOJHATH CBOIO YacTh pabOThl W
KOOPJIMHUPOBATh CBOW JEUCTBUSA C JAPYTMMH 4YI€HaMU KOMaHJbl, OLICHUBATH
KayeCTBO CBOETO BKJa/Ja B OOIIMIA MPOAYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
Y4aCTHUKAMU B3aUMOJECHCTBHSI.

INPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kiacca oOyJaronuiics HayquTCs:

e CBOOOJIHO OIEPUPOBATH OCHOBHBIMHU TMOHSATHUSMU CTEPEOMETPUU TIPHU
pEIIeHUH 337249 U MTPOBEICHUA MaTEeMAaTUYECKUX PACCYKICHUH;

e TMPUMEHATH AKCHOMBI CTEPEOMETPHUH M CICACTBUS U3 HUX MPU PEIICHUH
T€OMETPUYECKUX 3a/1a4;

e KJacCU(PUIMPOBATH B3aMMHOE PACIIOJOKECHHE MPSMBIX B TPOCTPAHCTBE,
TUTOCKOCTEH B MTPOCTPAHCTBE, MPSMBIX U MJIOCKOCTEH B MPOCTPAHCTBE;

e CBOOOJIHO OINEpUPOBATh TIOHATHSMH, CBS3aHHBIMH C yIJIaMd B
POCTPAHCTBE: MEXIY MPSIMBIMH B TIPOCTPAHCTBE, MEXAY MPSIMON H
TIOCKOCTBIO;

e CBOOOJIHO OTIEPUPOBATH MOHATUSIMH, CBI3aHHBIMUA C MHOTOTPAaHHUKAMU;



e CBOOOJIHO pacno3HaBaTh OCHOBHBIE BHIbl MHOTIOI'PAHHHUKOB (TMpHU3Ma,
nupamuia, NpsMOYTOJIbHBIN Napajiesenunen, Kyo);

e KiIacCU(PUIMPOBATH  MHOTOIPAaHHUKH,  BBIOMpass  OCHOBaHUA IS
KJ1IaccuuKaIuu;

e CBOOOJIHO ONEpPUPOBATH MOHATHSIMH, CBSI3aHHBIMH C  CEYECHHEM
MHOTOI'PaHHUKOB IJIOCKOCTBIO;

e BBINOJIHATD napajuieabHoe, LEHTPAJIbHOE U OpPTOTrOHAIBHOE
POCKTUPOBAHUE (PUTYp HA IUIOCKOCTh, BBINOIHATH HM300pa)keHus Quryp
Ha TUIOCKOCTH;

e CTPOUTH CEUCHMS]I MHOTOTPAHHUKOB Pa3IMYHBIMU METOJIAMU, BBHITIOTHATH
(BBIHOCHBIE) IMJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX PUTYD:
BUJ] CBEPXY, COOKY, CHU3Y;

e BBIYHCIATH IUIOHIAJAM  TOBEPXHOCTEM  MHOTOIPaHHUKOB  (Mpu3Ma,
MUpPaMH/Ia), TEOMETPUUECKUX TeJl C IPUMEHEHUEM (HOpMYIT;

e CBOOOJIHO OMEpPUPOBATh MOHATUSIMU: CUMMETPUS B IPOCTPAHCTBE, LEHTD,
OCb W TIUIOCKOCTh CHUMMETPUHU, IIEHTP, OCb M IUIOCKOCTh CHUMMETPUU
durypsr;

e CBOOOJIHO OMEpPUPOBATh MOHSATUSMH, COOTBETCTBYIOLUIMMHU BEKTOpaM H
KOOpJIMHATaM B MPOCTPAHCTBE;

e BBINOJHATHACHUCTBUSHAABEKTOPAMH;

e pelmarh 3aJauyd Ha JO0Ka3aTeJbCTBO MAaTEMAaTHYECKHMX OTHOUIEHUWA U
HAXOXKJICHHE T€OMETPUYECKUX BEJIIMYMH, NPUMEHSAS W3BECTHBIE METOJIbI
IIPU PELICHUH MAaTEMAaTUYECKHUX 3a/1a4 MOBBIIIEHHOTO U BBICOKOT'O YPOBHS
CJI0KHOCTH;

e TMPUMEHATH MPOCTEHIINE MPOTPAMMHBIE CpPEACTBA U  AJIEKTPOHHO-
KOMMYHHKAlIHOHHBIE CUCTEMBI IPU PEUIEHUH CTEPEOMETPUUYECKUX 3a/1aY;

e W3BJIEKaTh, MPeOOPa30BbIBATh U HMHTEPIPETUPOBATH HHGOPMAIMIO O
IPOCTPAHCTBEHHBIX T'E€OMETPUYECKHX (HUrypax, NpPENCTABICHHYIO Ha
YepTekax U pUCyHKaX;

e TMPUMEHATH TIOJYYEHHbIE 3HAHMS HAa T[PAKTUKE: CpPaBHUBATH W
aHAJM3UPOBATH PEAbHBIE CUTyallud, MPUMEHSITh W3yUYCHHBIC MOHITUS B
npolecce IOHMCKa peHIeHHs MaTeMaTHYecKu ChOopMyIHPOBaHHOMN
npo0JIeMbl, MOJEIUPOBATh pEANbHBIC CUTYallMH Ha SI3BIKE T€OMETPHH,
UCCIIEI0BAaTh NOCTPOEHHBIE MOJENIH C UCIOJIB30BAHMEM I€OMETPUUYECKHX
MOHSITHA W TEOpEM, ammapara anreOpbl, pemarh MPaKTHYeCKUE 3a7adH,
CBSI3aHHBIE C HAXO0XK/ICHHEM T€OMETPUUECKUX BEIUYUH;

e HMETh MPEJCTaBICHHUS 00 OCHOBHBIX 3Tamax pPa3BUTUS T€OMETPUU Kak
COCTaBHOM 4acTu (pyHJ1aMeHTa Pa3BUTHSI TEXHOJIOTHI.

K xonmy 11 kiaacca oOyvaromuiicst HAy4UTCS:



CBOOOJHO ONEPUPOBATH MOHATUSMHU, CBSA3aHHBIMH C IMJIMHIPUYECKOM,
KOHMYECKOH U c(hEepudYecKoil MNOBEPXHOCTSAIMHU, OOBICHITH CIOCOOBI
MOJTYYECHHUS;

OTEPUPOBATH MOHIATUSMHU, CBSI3AHHBIMU C TE€JIAMU BpAILCHUS: ITUIUHAPOM,
KOHYCOM, chepoit u mapom;

pacno3HaBaTh Tella BpalleHus (IWIMHAP, KOHYC, cdepa W 1map) u
O0O0BSACHATH CIIOCOOBI OJYUYEHHUS TEJ BpalllCHHUS;

KJacCU(UIUPOBATh B3AMMHOE PacIoyioKeHue chephl U MIOCKOCTH;
BBIYHUCIISITh BEJIMUMHBI DJIEMEHTOB MHOTOTPAHHMKOB W TEJ BpalleHUs,
00BEMBI U MIIOMIAIM TOBEPXHOCTEH MHOTOIPAaHHUKOB W TEJNl BpAIEHUS,
reOMETPUYECKUX Tell C IPUMEHEHUEM (HOPMYT;

CBOOOJTHO OIEPUPOBATH MOHATHUAMHM, CBSI3AHHBIMU C KOMOMHALMSIMHU Tell
BpallleHuss U MHOTOTPAaHHUKOB: MHOTOTPaHHUK, BIHUCAHHBIM B chepy u
ONMMCAaHHBIA OKOJIO cephl, chepa, BIUCAHHAS B MHOTOTPAHHUK WU TEJIO
BpaIlCHUS;

BBIUUCIISITh COOTHOILIEHUSI MEXTy TUIOIIAIsIMU TOBEPXHOCTEN U 00BEMaMuU
I10JTOOHBIX TEI;

U300pakaTh H3ydaemble (UTYPHI, BBINOIHATH (BBIHOCHBIE) TIUIOCKHE
YepTeXKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUI CBEpXY, COOKY,
CHU3Y, CTPOUTb CEUEHHUS TEJl BPAILICHHUS;

U3BJIEKaTh, WHTEPIPETUPOBATH U MpeoOpa3oBbIBaTh HH(OpPMAIUIO O
IPOCTPAHCTBEHHBIX TI'E€OMETPUYECKUX (UTypax, TMPEACTaBICHHYIO Ha
YepTekax U pUCyHKax;

CBOOOJTHO OTMIEPUPOBATH MOHSATUEM BEKTOP B IMIPOCTPAHCTBE;
BBIIIOJIHSIThOTIEPALIUMHAIBEKTOPAMU;

3a/1aBaTh MJIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CUCTEME KOOPANHAT;
peuaTh TEOMETPUUECKUE 3a/1a4M Ha BBIYMCIICHUE YTIIOB MEXKY MPSIMbIMU
U IUIOCKOCTSIMH, BBIYMCIIEHHUE PACCTOSIHUKM OT TOYKH [0 IUIOCKOCTH, B
L[€JI0OM, HA TPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METOA NP PEIICHUY;
CBOOOJTHO OMEPHUPOBATH TOHATHIMH, CBSI3aHHBIMH C JIBIDKCGHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHU;

BBITIONHATh M300paKCHHUs] MHOTOTPAHHUKOB M TN BpAIIEHUS TpHU
NapajuyieIbHOM  TEPEHOCE, UEHTPAIbHOM CHUMMETPHUM, 3€PKaJbHOU
CUMMETPHH, IPU TIOBOPOTE BOKPYT MPSIMOM, TpeoOpa3oBaHus 0100,
CTPOUTH CEYEHUS MHOTOIPAaHHUKOB U TEJl BpPAIECHUSA: CEYEHUs LUINHIpA
(mapanienbHO Y NEPHEeHAUKYISIPHO OCH), CEYEHUsl KOHYyca (MapasuiesibHbIe
OCHOBaHHIO M MPOXOSALINE YepE3 BEPUINHY ), CEUEHUS 11apa;
UCII0JIB30BaTh METOJbl IOCTPOEHHUSI CEUYEHUW: METOJ CIJIE0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METO/I IEPEHOCA CEKYIIEN MII0CKOCTH;



JIOKa3bIBATBI€OMETPUUECKUEYTBEPKICHUS;

MPUMEHSTh TeOMETpUYecKre (AKThl sl PEUICHUS CTEPEOMETPUUECKUX
3a7a4, MPEANONATalOluX HECKOJBKO IIAaroB pELICHUA, €CIU YCIOBUSA
MIPUMEHEHHUS 3a/1aHbl B SIBHOM U HESABHOU dopme;

pewmarh 3aJadyd Ha J0Ka3aTeJIbCTBO MATEMATUYECKUX OTHOLICHUW U
HaXO0XJICHUE TEOMETPUUYECKUX BEJINYNH;

IIPUMEHSATh MPOrPAMMHBIE CPEACTBA U BJIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHUCTEMBI IIPU PELIEHUH CTEPEOMETPUYECKUX 3aad;

IIPUMEHATh  TOJIYYCHHbIE  3HAaHMS  HAa  [PAKTUKE:  CPAaBHUBATH,
AHAIIM3UPOBATH U OLICHUBATH PEATbHBIC CUTYallMH, IPUMEHATh U3yUYCHHBIC
MOHSTHS, TEOPEMBI, CBOWCTBA B IIPOLECCE TIOMCKA  PELICHUSA
MaTreMaTH4ecku  cpopMyaupoBaHHONW  MpoOOJIEMBbl,  MOJEIUPOBATH
peabHbIE CHUTyallMM Ha SI3bIKE T€OMETPUM, MCCIIEIOBATH IMOCTPOCHHBIE
MOJIEJIM C HCIOJB30BAHUEM TE€OMETPUUYECKUX TOHATUA M TEOPEM,
ammaparta anreOpbl, pemarth MPaKTHYECKHE 3ajlaud, CBSI3aHHBIE C
HaXO0XJICHUEM I'€OMETPUUECKUX BEJIUYMH;

UMEThb TPEJCTABICHUS OO0 OCHOBHBIX JTallax Pa3BUTHS T€OMETPUU Kak
COCTaBHOM YacTu (pyHIaMEHTa Pa3BUTHS TEXHOJIOTHM.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KoumnuecrBoyacos DJIeKTPOHHbIE
Ne HaumeHoBaHuepas3aejioB U (mupossIe)
n/n TEMIIPOrpaMMbl Bcero KontpoabHubiepadorsl | [IpakTnuecknepadoTsl P
o0pa3oBaTe/bHbIEpeCYPChI
1 BBenenue B ctepeomMeTpuio 23 1 bubnnorexa [JOK
9 B3aumHoe pacnonoxeHue 6 1 bubnuoreka [JOK
MPSIMBIX B IPOCTPAHCTBE
3 [TapannensHOCTH NPSAMBIX U 8 bubmuorexa [JOK
IIJIOCKOCTEH B IIPOCTPAHCTBE
4 [TepieHAMKYASIPHOCTD NPSIMBIX U o5 bubmuorexa [JOK
IIJIOCKOCTEHN B IIPOCTPAHCTBE
5 VTIIBI U PACCTOSHHSA 16 1 brbmiorexa LIOK
6 MHororpaHHuKH 7 1 bubmmorexa LIOK
7 BekTopsl B mpocTpaHcTBE 12 bubmuorexa LIOK
3 [ToBTOpEeHUE, 0600IICHNE 1 5 5 bu6mmoreka [JOK
cucTeMaTu3anus 3HaHUH
OBIIEE KOJIMYECTBO YACOB I1O 102 6 0
[TPOI'PAMME




11 KVIACC

KonuyecrBouacos DJIEeKTPOHHbIE
Ne HaumeHoBaHuepas3aejioB U (mudpoBbie)
n/n TEMIIPOrpaMMbl Bcero KonTtpoabubiepadorsl | [IpakTnuecknepadoTsl P
o0pa3oBaTe/bHbIEpeCyPChI
1 AHanuTu4ecKasreoMeTpus 15 1 bubnnorexa OK
9 [ToBTOpEHue, 06001mEeHNE U 15 1 bubnuorexa [JOK
CHUCTEeMaTH3alns 3HAHUI
3 OO0BEMMHOTOTpAaHHUKA 17 1 bubnuorexa LIOK
4 TenaBpaienus 24 1 bubmmorexa LLOK
5 [lnomaay moBepXHOCTH U 9 1 bubmuorexa [JOK
00BEMBI KPYTJIIBIX TEJ
6 JIBUOKEHHS 5 1 bu6mmoreka [IOK
7 [ToBTOpEeHue, 0600IICHNE 1 17 5 bu6mmoreka [IOK
CUCTEeMaTH3alusl 3HAaHHUH
OBIIEE KOJIMYECTBO YACOB I10 102 3 0
I[TPOTPAMME







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne KoauuecTBo4yacon

Hatau3y | DIjeKTpoHHblenH(ppoBbIeOOpPa30B
YeHust aTe/IbHbIEpecypchl

(ven)

n | Temaypoka Bce KoHTpoJbHBI IIpakTU4ecku

~

ero | epadorsnl epadoThl

OcHoBHbIE IpaBUIIa U300paKEHUS

Ha PUCYHKC ITIJIOCKOCTHU
PHCYH ’ 1 1 http://mathem.hl.ru/

napajuIebHbIX IPSIMbBIX (OTPE3KOB),
CepeINHBI OTPE3Ka

[TonsaTus crepeomMeTpun: TOUKa,
npsiMasi, MI0CKOCTb, IPOCTPAHCTBO.

OCHOBHBIC IIpaBHUJIa I/I306 AXKCHUA .
p p 1 interneturok.ru

Ha PUCYHKE TUTIOCKOCTH,
MapajuieIbHbIX MPSMBIX (OTPE3KOB),
CepeIMHBI OTPE3Ka

IlonsaTus: MEPECCKAOIMINECA

IINIOCKOCTH, IIEPECCKAIOIINECS
p H 1 https://www.yaklass.ru/

mpsMas 1 IJI0CKOCTh,
MOJIYIIPOCTPAHCTBO

IlonsTus: MNEPCCCKArOIMUCCA

IINTIOCKOCTH, IICPECCCKAOMINCCA .
P 1 2 interneturok.ru

InpsaMas U IJI0CKOCTD,
MOJYIIPOCTPAHCTBO

MHOTOrpaHHUKH, H300paKEHHE
5 MPOCTEHIINX MPOCTPAHCTBECHHBIX 1 https://www.imumk.ru/
¢buryp, HecyIecTBYIOIUX 0ObEKTOB
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MHororpaHHuKu, U300pakeHue
IIPOCTEMIINX IPOCTPAHCTBEHHBIX
¢buryp, HeCyIeCTBYIOIUX 0OBEKTOB

https://www.yaklass.ru/

AKCHOMBI CTEPEOMETPHUH U IIEPBBIE
CJIEJICTBMS U3 HUX

interneturok.ru

AKCHOMBI CTEPEOMETPHUH U IIEPBBIE
CJIEJICTBMS U3 HUX

https://educont.ru/

AKCHOMBI CTEPEOMETPHUH U IIEPBBIE
ciencTBus U3 HuX. CrocoOsl
3a/IaHUsI IPSIMBIX U TUIOCKOCTEH B
IIPOCTPAHCTBE.
O0603HauEHUSATIPSIMBIX U IIOCKOCTEN

https://www.yaklass.ru/

10

N300paxkeHue ceuyeHnil mupamMuipl,
Ky0a U MPU3MbI, KOTOPBIE TPOXOJISAT
yepe3 ux peopa.
N3o00paxkennenepecedeHusnoIy4eH
HBIXITOCKOCTEH.
PackpamnBaHnenocTpoeHHbIXCEUEH
Uipa3HBIMUILIBETAMU

https://www.imumk.ru/

11

N3obpaxenne ceUeHU MMpaMHuIbI,
Ky0a U MPU3MbI, KOTOPBIE IPOXOJISAT
yepe3 ux peopa.
N3o00paxkeHnenepecedeHusmoay4eH
HBIXIUIOCKOCTEH.
PackpammBanuenocTpoeHHbIXCEUEH
UHpa3HBIMUIIBETAMU

http://www.edu.yar.ru/russian/
pedbank/sor uch/math/legcosh/ work.html

12

N300pakeHue ceueHni mupaMu/Ibl,
Ky0a ¥ MPU3MBI, KOTOPbIC TPOXOJIST
yepes ux péopa.

https://educont.ru/
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N3006pakeHuenepeceyeHusnoNy4eH
HBIXIIOCKOCTEH.
PackpamnBaHuenoCcTpoEeHHbIXCEYEH
HNHpa3HBIMUALIBETAMHU

13

N300pakenue ceueHuil mipaMu/ipl,
Ky0a ¥ PU3MBbI, KOTOPHIE TPOXOISAT
yepe3 ux peopa.
N3obpaxenuenepecedeHUsoIydeH
HBIXIIOCKOCTEH.
PackpammBanmnenocTpoeHHbIXCEUEH
MHpa3HBIMHALIBETAMHU

https://www.imumk.ru/

14

Merton cneoB sl MOCTPOEHUS
CEUYECHUU

https://www.yaklass.ru/

15

Merton cieoB ISl TOCTPOSHUS
ceuenuidi. CBOMCTBA MEepeCEUCHMI
MPSAMBIX U IIOCKOCTEH

https://educont.ru/

16

Merton cieoB 1Sl HOCTPOSHUS
ceyenuid. CBOMCTBA MepeceUCHU
MPSIMBIX U IJIOCKOCTEH

http://www.edu.yar.ru/russian/

pedbank/sor_uch/math/legcosh/ work.html

17

[ToctpoeHue ceyenuii B mupamu/e,
KyOe 1o TpéM TouKaM Ha pEopax.
Co3aHue BEIHOCHBIX YEPTEKEN U
3aMuch M1aroB MOCTPOCHUS

http://www.edu.yar.ru/russian/

pedbank/sor uch/math/legcosh/ work.html

18

[TocTpoeHue cevyeHuit B mupaMuse,
KyOe 1o TpéM ToukaM Ha p&Opax.
Coznanue BBIHOCHBIX YepTEKEH 1
3aMuch M1aroB MOCTPOCHUS

https://www.yaklass.ru/

19

ITocTpoenue ceuyeHuil B mupamue,
KyOe 1o TpéM ToukaM Ha pébpax.

https://www.imumk.ru/



https://www.imumk.ru/
https://www.yaklass.ru/
https://educont.ru/
https://www.google.com/url?q=http://www.edu.yar.ru/russian/%2520pedbank/sor_uch/math/legcosh/%2520work.html&sa=D&usg=AFQjCNFZVch0sRfU5RRuZCKNC8OdkY3qTg
https://www.google.com/url?q=http://www.edu.yar.ru/russian/%2520pedbank/sor_uch/math/legcosh/%2520work.html&sa=D&usg=AFQjCNFZVch0sRfU5RRuZCKNC8OdkY3qTg
https://www.google.com/url?q=http://www.edu.yar.ru/russian/%2520pedbank/sor_uch/math/legcosh/%2520work.html&sa=D&usg=AFQjCNFZVch0sRfU5RRuZCKNC8OdkY3qTg
https://www.google.com/url?q=http://www.edu.yar.ru/russian/%2520pedbank/sor_uch/math/legcosh/%2520work.html&sa=D&usg=AFQjCNFZVch0sRfU5RRuZCKNC8OdkY3qTg
https://www.yaklass.ru/
https://www.imumk.ru/

CoztaHue BBIHOCHBIX YEPTEKEN U
3aIUCh IIaroB MOCTPOCHUS

20

[TocTpoeHune ceuenuit B mupamu/e,
KyOe 1o TpéM Toukam Ha pédpax.
CozlaHue BBIHOCHBIX YEpTEXKEHN U
3aIlMCh IIAroB MOCTPOCHUS

https://www.imumk.ru/

21

[ToBTOpEHME TUTAHUMETPHH:
TeopeMa 0 MPONMOPUHOHATIBHBIX
otpe3kax. [loobuerpeyronbHIUKOB

https://rosuchebnik.ru/material
[sayty-po-matematike/

22

[ToBTOpEHME TUTAHUMETPHH:
Teopema Menenas. Pacuersl B
CEYECHMAX HAa BBIHOCHBIX YEPTEXKaX.
HcTopuspazBUTUAIIIAHUMETPUH U
CTEpEOMETPUH

https://rosuchebnik.ru/material
[sayty-po-matematike/

23

KonTtponbHas padoTa "AKCHOMBI
crepeoMerpun. Ceuenus"

bu6moreka [IOK

24

B3aumHoe pacnosoxeHue npsmMbIx B
npoctpancTBe. CKpenuBaronecs
npsimbie. [IpusHaku
CKPEILMBAIOIIUXCS MPSMBIX.
[TapannensHbienIpsSIMBbIC B
MIPOCTPAHCTBE

https://educont.ru/

25

Teopema o cymiecTBOBaHUM U
€AMHCTBEHHOCTH IIPSIMOM
napasieIbHON TaHHOU MPSIMO,
MPOXOJAIIEH Uepe3 TOUKY
MPOCTPAHCTBA U HE JIeKalllel Ha
JAHHOU npsiMoit. JlemMma o
NepeceueHNNNapaIeIbHBIXIIPSIMBIX

http://mathem.hl.ru/



https://www.imumk.ru/
https://rosuchebnik.ru/material/sayty-po-matematike/
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https://rosuchebnik.ru/material/sayty-po-matematike/
https://rosuchebnik.ru/material/sayty-po-matematike/
https://educont.ru/
https://www.google.com/url?q=http://mathem.hl.ru/&sa=D&usg=AFQjCNFkYgoHJb8kuQ7AnX08NDQGUs9ZYA

IIIIOCKOCTBIO

26

[TapamienbHOCTB TPEX NPSIMBIX.
Teopema o TpEX mapayIEIbHBIX
npsMbIX. Teopema o
CKPEILMBAIOIUXCSMPAMBIX

http://mathem.hl.ru/

27

[TapannensHO€ MPOEKTUPOBAHUE.
OcHOBHBIE CBOMCTBA MapaJIEILHOTO
MMPOCKTUPOBAHM.
N306paxkenuepa3HbIxpuryp B
MapajuIeIbHONIPOEKIINN

https://educont.ru/

28

[eHnTpanbsHas mpoekuus. YToi ¢
COHAIPaBJICHHBIMU CTOPOHAMHU.
YTroIMexIynpssMbIMHA

10

http://mathem.hl.ru/

29

3amayn Ha JOKA3aTeILCTBO U
HCCIIE0BaHNE, CBI3aHHEIE C
PacIoyIOKEHUEM MPSMBIX B
MPOCTPAHCTBE

http://www.fipi.ru/

30

[TonsTHA: MapaJyIETbHOCTh NPSIMO
Y TUIOCKOCTH B IIPOCTPAHCTBE.
[Ipu3Hak napamuiebHOCTH MPSMOU U
IJIOCKOCTH.
CaoiicTBanapajieIbHOCTUIPSIMON U
IJI0CKOCTH

https://www.yaklass.ru/

31

I'eomerpuueckue 3a1auu Ha
BBIUMCIIEHUE U J0KA3aTeNIbCTBO,
CBSI3aHHBIE C N1ApPAJIJIEIBHOCTBIO
MPSIMBIX U IIJIOCKOCTEN B
IIPOCTPAHCTBE

11

https://educont.ru/

32

HOCTpOCHI/IC CCUCHU, ITPOXOAALICTO

https://www.imumk.ru/
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yepes JaHHYI0 IPSAMYIO Ha YEPTEXKE
Y MapAJUIETBHOIO APYTrOM IPsIMOM.
PacuéroTHOIEHMI

33

[TapannensHas npoekuus,
MPUMCHCHUC IJIA ITOCTPOCHU A
CeueHHi Ky0a ¥ mapajuiesenumne/a.
CaoiicTBanapayienenuneaa u
MIPU3MBI

http://mathem.hl.ru/

34

[TapannenpHbIE IITIOCKOCTH.
[Tpu3Haku nmapamienbHOCTH JBYX
IJTOCKOCTEHN

12

http://mathem.hl.ru/

35

Teopema o mapaieIbHOCTH U
C€AMHCTBEHHOCTH ITINIOCKOCTH,
MPOXOSIIEH Yepe3 TOUKY, HE
MPUHAJICHKAILYIO TaHHOM
IJIOCKOCTH U CIIEACTBUS U3 HEE

https://educont.ru/

36

CaolicTBa napauieIbHbIX
IJIOCKOCTEH: 0 mapayuieaTbHOCTH
MPSIMBIX TIEpECeUeHus MU
MepPEeCcCeYeHHH JIBYX MapaliesbHbIX
IJIOCKOCTEH TpeThen

https://educont.ru/

37

CBoiicTBa napajjieinbHbIX
IJIOCKOCTEH: 00 OTpe3Kax
napauieNbHbIX TPSIMBIX,
3aKITFOUEHHBIX MEXKTY
napajieIbHbIMU IJIOCKOCTIMHU; O
MEPECCUCHUH NPSIMOU C IBYMSI
napajieIbHbIMU TIOCKOCTSIMHU

13

http://mathem.hl.ru/

38

IToBTOpenue: Teopema [Tudaropa Ha

http://www.ege.edu.ru/
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IIJIOCKOCTH

39

IToBTOpEHuUE:
TPUTOHOMETPHUAIPIMOYTOJIBHOIOTPE
YroJIbHUKa

http://www.fipi.ru/

40

CaoiicTBa Ky0a 1 MPSIMOYTOJILHOTO
napajuielenune1a

14

http://mathem.hl.ru/

41

Brruucnenue amH OTpEe3KOB B KyOe
Y TIPSIMOYTOJIBHOM
napaiesienure e

https://www.imumk.ru/

42

[lepneHMKYISIPHOCTD NPAMOU 1
mrockocTH. [Ipu3nak
MEPIEHIUKYIISIPHOCTH MPSIMOH U
IIJIOCKOCTH

https://www.yaklass.ru/

43

[TeprieHAMKYISAPHOCTD MPSAMOM U
mrockoctu. [TpusHak
MEPIEeHIUKYIIPHOCTH MPSMON U
MJI0CKOCTH

15

http://mathem.hl.ru/

44

Teopema o cyriecTBOBaHHUU U
€IMHCTBEHHOCTH TNPSIMOM,
MPOXOIALICH Yyepe3 TOUKY
MIPOCTPAHCTBA U NMEPIICHIUKYIIPHON
K IJIOCKOCTHU

https://educont.ru/

45

IInockocTu n NEPNCHAUKYIIAPHBIC
UM IIPsAMBIC B MHOT'OI'PAaHHUKAX

http://mathem.hl.ru/

46

IInockoctu u NEPNCHAUKYIIAPHBIC
UM IIPAMBIC B MHOTOT'PAHHUKAX

16

http://mathem.hl.ru/

47

[leprieHAUKYISAp U HAKJIOHHASL.
IlocTpoeHue nepneHauKysapa u3

https://www.imumk.ru/
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TOYKH Ha MPAMYIO

[lepneHuKyIIsp ¥ HAKJIIOHHASL.

48 | TlocTpoeHue MEpIEHIMKYIIAPa U3 https://educont.ru/
TOYKHU Ha MPSAMYIO
TeopeMa o TpPEX NMEepHSHIUKYIIIpPaxX

49 P P P Yp 17 https://www.yaklass.ru/
(mpsimast 1 oOpaTHast)
TeopeMa o TpPEX NMepHEeHINKYIIIpax

50 p P p YD http://mathem.hl.ru/
(npsimast u oOpaTHast)
VYToIMeXTyCKpENTHBAOIITIMHUCSIIIPS .

51 YCKP P https://www.imumk.ru/
MBIMHA
[Touck nepreHuKYITPHBIX MPSIMBIX

52 C TOMOIIBIO NEPIICHANKYIIIPHBIX 18 http://mathem.hl.ru/
TIOCKOCTEH

53 OpTOroHaIHHOCTIPOCKTUPOBAHUE http://www.fipi.ru/
[TocTpoenune ceuenuii Kyoa, MPU3MBI,

54 MPaBHJILHON MUPaAMUIBI ¢ IOMOIIBIO nttp:/ fouw.cdu. yar.ru/russian/

p p A I pedbank/sor_uch/math/legcosh/ work.html

OPTOTrOHAJIBLHOW MPOEKIUU
[TocTpoenue ceuenuii Kyoa, MPU3MBI,

55 | mnpaBMIBHOM NMPAMUIBI C TIOMOILBIO 19 https://educont.ru/
OPTOTOHAJILHOHN MIPOEKITNH
CuMMeTpHs B IPOCTPAHCTBE
OTHOCHUTEJIBHO MIOCKOCTH.

56 . http://mathem.hl.ru/
[TnockocTucummerpuii B
MHOTOTpaHHUKAX
[Ipu3Hak nepneHANKYISIPHOCTH

57 NPAMO# U IUIOCKOCTH KaK CJIEACTBHE https://www.imumk.ru/
CUMMETpUHU

58 IpaBusIbHBIE MHOTOTPAHHHUKH. 20 https://www.yaklass.ru/
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Pacuér paccTosiHuil OT TOUKH 10
IUIOCKOCTH

59

[IpaBUsIbHBIE MHOTOTPAHHUKH.
Pacuér paccTosiHuil OT TOUKH 10
IUIOCKOCTH

http://mathem.hl.ru/

60

CriocoObI OIyCTHTH
NEPIIEHANKYIISIPBI: CHMMETPHS,
CABUTI TOYKH I10 NapaJJIEIbHON
psAIMOM

https://educont.ru/

61

CaBur no HenapaieabHON IPSIMOH,
W3MEHEHNE PACCTOSHUN

21

http://mathem.hl.ru/

62

KonTponsnas pabora "B3anmHoe
PACIIOJIOXKCHUEC MTPAMBIX U
IJTOCKOCTEN B MpocTpaHcTBe"

bu6moreka [IOK

63

[ToBTOpEHUE: YrOa MEKIY MPSIMBIMU
Ha TUIOCKOCTH, TPUTOHOMETPHUS B
MIPOU3BOJILHOM TPEYTOJIbHUKE,
TeopeMa KOCUHYCOB

https://www.yaklass.ru/

64

[ToBTOpEHUE: Yroa Mex Iy
CKPEIMBAIOIIUMHUCS PSIMBIMU B
MIPOCTPAHCTBE

22

https://rosuchebnik.ru/material
[sayty-po-matematike/

65

FeOMeTpI/I‘ICCKI/Ie MCTObI
BBIYHUCIICHUA YTJIa MCKAY NPAMbIMU
B MHOT'OI'PaHHHKax

https://www.imumk.ru/

66

JIByrpanssbiii yroa. CBOMCTBO
JIMHENHBIX YIJI0OB IBYTPaHHOTO yrja

http://www.fipi.ru/

67

HepHeHI[I/IKyJ'IHpHBIe IJIOCKOCTH.
CBoiicTBa B3aMHO

23

http://mathem.hl.ru/
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NEPIEHIUKYIIAPHBIX INIOCKOCTEN

68

[Ipu3Hak nepnesauKyIspHOCTH
IIJIOCKOCTEM; TEOpEMa O MPSAMOU
IIepeCeUYeHMs ABYX IIOCKOCTEN
MIEPIEHIUKYIIIPHBIX TPEThEN
IUIOCKOCTH

https://www.imumk.ru/

69

[IpssMOYroIBHBIN MapajuIeIenuIe;
Ky0; U3MepeHus, CBOICTBa
IPSIMOYTOJIBHOTO MapalIelIeIuIena

http://www.ege.edu.ru/

70

Teopema o guaroHayn
MPAMOYTOJIHOTO MapaJijieenuIena
U CJIEJICTBHE U3 HEE

24

https://educont.ru/

71

CrepeomeTpuyecKre U MPUKIIAIHbIE
3a71a4M, CBA3aHHbIE CO B3aUMHBIM
PACIIOJIOKEHUEM IPSAMBIX U
IJIOCKOCTH

http://mathem.hl.ru

72

[ToBTOpEHUE: CKPEIIUBAIOLITHECS
HpsIMbIE, TTapaJlIeIbHBIC TIOCKOCTH
B CTaHJAPTHBIX MHOIOTPaHHHUKAX

https://www.imumk.ru/

73

[Tapa mapannenbHbIX MJIOCKOCTEH Ha
CKPEILUBAIOIIUXCS MPAMBIX,
paccTosiHUE MEXTY
CKPEIMBAIOIIUMHUCS IPSIMBIMU B
MIPOCTBIX CUTYAITHIX

25

https://www.yaklass.ru/

74

PaccTostHue oT TOUKH A0 INJIOCKOCTH,
PacCTOAHUC OT HpHMOI\/’I 0
IIIIOCKOCTH

http://mathem.hl.ru

75

Beluncnenue paccTosHUN MEXKTY

http://www.fipi.ru/
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CKPELIUBAIOIIMMHUCS IPSIMBIMU C
IIOMOIIBIO NIEPIEHANKYIIAPHON
IIJIOCKOCTH

TpéxrpaHHbIid yros, HEpaBeHCTBA
JUIsl TPEXTPaHHBIX YIiIoB. Teopema

76 26 http://mathem.hl.ru
[Tudaropa, TeopeMbl KOCUHYCOB H
CHUHYCOB Il TPEXTPAHHOTO yria
DnemMeHTHl chepuuecKoi

77 | reomerpuu: reoe3MIECKHE JTUHNUN https://educont.ru/
Ha 3emie

78 KonTpossnas padorta "Yrisl u
paccrosiHus"

79 ?HCTeMaTmaHm SHAHIH | 27 https://www.imumk.ru/

MHOTOTpaHHUK U €T0 3JIEMEHTHI

80 Hupaitza. BIer nHpasuL. http://mathem.hl.ru
[IpaBunbpHas nupamuaa

81 [Tpuszma. [Ipsimas u HakJIOHHAA httos/ fmathem bl
npu3Msl. [IpaBunbHasnpuzMa
[Ipsmoit napamnenenunen,

82 MIPSIMOYTOJIBHBIN MapajuIeeuIIe]I, 28 http://www.fipi.ru/
Ky0

83 BHHYKHHeuM HOTOTPAHHHIE: https://www.yaklass.ru/
Teopemaldiinepa
Brimykiible MHOTOTpaHHUKH.

84 | Teopema Ditnepa. [IpaBuibHbBIE U https://educont.ru/
MOJIYPaBUIbHBIE MHOTOT PAaHHUKHU

85 Konponeraspadora 29 bubmuoreka [JOK

"MHororpaHHuKu"
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https://www.google.com/url?q=http://mathem.hl.ru/&sa=D&usg=AFQjCNFkYgoHJb8kuQ7AnX08NDQGUs9ZYA
https://www.google.com/url?q=http://mathem.hl.ru/&sa=D&usg=AFQjCNFkYgoHJb8kuQ7AnX08NDQGUs9ZYA
https://www.yaklass.ru/
https://educont.ru/

Ilonstue BCKTOpA Ha IIJIOCKOCTHU U B

86 1 http://mathem.hl.ru/
MIPOCTPAHCTBE

87 | CymmaBeKkTOpOB 1 http://mathem.hl.ru/

88 | Pa3HOCTHBEKTOPOB 1 30 https://www.imumk.ru/

89 | IlpaBunomapaienenumneaa 1 http://mathem.hl.ru/

90 | VYMHOXEHHEBEKTOpaHAYUCIIO 1 http://mathem.hl.ru/
Pasnoxxenue Bekropa o 0azucy

91 | TpéX BEKTOPOB, HE JISKAIIHUX B 1 31 https://www.yaklass.ru/
OJIHOM IIJIOCKOCTH

92 CraJsipHOETIPOU3BEICHHE 1 http://mathem.hl.ru/
Brruncienue yria Mexna

93 o Y 1 https://educont.ru/
BEKTOpaMH B MPOCTPAHCTBE

94 | Tlpocreitmme3anaun ¢ BEKTOPaMHu 1 32 http://rostest.runnet.ru/

95 [IpocTeitmmesanaun ¢ BEKTOpaMu 1 http://mathem.hl.ru/

96 [IpocTeitmmesanaun ¢ BEKTOpaMu 1 http://www.ege.edu.ru/

97 | IlpocTeiimmesanadyn ¢ BEKTOPAMU 1 33 https://www.imumk.ru/
O6061enHue u

98 B . 1 http://www.fipi.ru/
crcTeMaTH3alUsI3HAHU ]
O6061enHue u

99 Ul . 1 http://rostest.runnet.ru/
cucTeMaTH3alUsI3HAHU ]

10

0 HroroBaskoHTpoJIbHasspaboTa 1 34 bubnuoreka [JOK

10

1 HToropaskoHTpoJibHaspaboTa 1 bubnuoreka [IOK

10 | OO6oOmenue u

» . 1 http://mega.km.ru
2 cUCTeMaTHU3alisI3HaHUu I
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https://www.google.com/url?q=http://mathem.hl.ru/&sa=D&usg=AFQjCNFkYgoHJb8kuQ7AnX08NDQGUs9ZYA
https://www.google.com/url?q=http://mathem.hl.ru/&sa=D&usg=AFQjCNFkYgoHJb8kuQ7AnX08NDQGUs9ZYA
https://www.yaklass.ru/
https://www.google.com/url?q=http://mathem.hl.ru/&sa=D&usg=AFQjCNFkYgoHJb8kuQ7AnX08NDQGUs9ZYA
https://educont.ru/
https://www.google.com/url?q=http://rostest.runnet.ru/&sa=D&usg=AFQjCNHvOAM1DfMwcoiuw5NhkNJGAuKNLg
https://www.google.com/url?q=http://mathem.hl.ru/&sa=D&usg=AFQjCNFkYgoHJb8kuQ7AnX08NDQGUs9ZYA
https://www.imumk.ru/
https://www.google.com/url?q=http://rostest.runnet.ru/&sa=D&usg=AFQjCNHvOAM1DfMwcoiuw5NhkNJGAuKNLg

OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

10




11 KVIACC

Ne

~

Temaypoka

KoaudecTBo4yacoB

Be
ero

KoHTpoJibHBI
epadoThI

IIpakTU4ecku
epadoThI

JlarausydeH
usi(Hen)

DJIeKTPOHHBbIeNN(PPOBHIEOOPA30
BaTe/IbHbIEPeCYpPChl

IToBTOpEHME TEMBI
"KoopauHaThl BEKTOpa Ha
MJIOCKOCTH M B POCTPAHCTBE"

https://www.yaklass.ru/

[ToBTOpEHUE TEMBI
"CxaJIsIpHOE TTPOU3BEICHUE
BEKTOPOB"

https://www.yaklass.ru/

[ToBTOpEHUE TEMBI
"Brruncienue yria Mexay
BEKTOpaMHM B ITPOCTpaHCTBE"

https://www.yaklass.ru/

[ToBTOpEHME TEMBI
"VpaBHEeHME TIPSIMOH,
MpOXosIIel uepe3 ABe TOUKH"

https://www.yaklass.ru/

YpaBHEHUE MIIOCKOCTH,
HOpMaJib, YPaBHCHHUE
TUIOCKOCTH B OTPE3Kax

https://urok.1c.ru/

YpaBHEHUE MIIOCKOCTH,
HOpMaJb, YPaBHCHUE
TUIOCKOCTH B OTPE3Kax

https://educont.ru/



https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://urok.1c.ru/
https://educont.ru/

BexrtopHoenpousseaeHue

http://rostest.runnet.ru/

JInHeliHbIEHEPAaBEHCTBA,
JIMHEMHOEIIPOrPaMMUPOBAHUE

https://educont.ru/

JInHeliHbICHEpAaBEHCTBA,
JIMHEMHOEIIPOrPaMMUPOBAHUE

http://rostest.runnet.ru/

10

AHanuTHYECKUE METOBI
pacuéra yria MexJ1y IpsIMbIMU
B MHOT'OTPaHHUKAaX

https://educont.ru/

11

AHQJIUTUYECKNE METOBI
pacuéra yria Mexay
IJIOCKOCTSMU B
MHOTOT'paHHUKAX

https://educont.ru/

12

dopmyiia pacCTOSHHS OT
TOYKH JI0 TUIOCKOCTH B
KOOpJIMHATAX

http://rostest.runnet.ru/

13

Haxoxnenue paccTossHUM OT
TOYKH JI0 TUIOCKOCTH B KyOe

http://www.kokch.kts.ru/cdo/

14

Haxoxnenue paccrosHuii ot
TOYKH JI0 IUIOCKOCTH B
MIPaBUIBHOU MHUPAMUJIE

http://rostest.runnet.ru/

15

KonrtponbsHaspabora" Ananutu
YecKasireoMeTpus"

bu6mmoreka [JOK

16

CGLIGHI/IHMHOFOFpaHHI/IKOBZ
CTaHAaPTHBICMHOI'OI'PaHHUKHU

https://educont.ru/



https://www.google.com/url?q=http://rostest.runnet.ru/&sa=D&usg=AFQjCNHvOAM1DfMwcoiuw5NhkNJGAuKNLg
https://educont.ru/
https://www.google.com/url?q=http://rostest.runnet.ru/&sa=D&usg=AFQjCNHvOAM1DfMwcoiuw5NhkNJGAuKNLg
https://educont.ru/
https://educont.ru/
https://www.google.com/url?q=http://rostest.runnet.ru/&sa=D&usg=AFQjCNHvOAM1DfMwcoiuw5NhkNJGAuKNLg
https://www.google.com/url?q=http://rostest.runnet.ru/&sa=D&usg=AFQjCNHvOAM1DfMwcoiuw5NhkNJGAuKNLg
https://educont.ru/

CG‘IGHI/IHMHOI‘OI‘paHHI/IKOBI

http://www.edu.yar.ru/russia

n/

17
METO/CJIETOB pedbank/sor uch/math/legc
osh/ work.html
CeyeHHsI MHOTOIPAaHHUKOB:
CTaHIapPTHBIE IIJIOCKOCTH,
18 P https://urok.1c.ru/
MePeCeUYCHMSI MPSAMBIX
IIOCKOCTEH
http://www.edu.yar.ru/russia
[TapastenapHble TPSIMBIC U 0/
19 | nmockocTH: mapaieabHbIE
P pedbank/sor uch/math/legc
CEUYEHHS
osh/ work.html
[TapannenbHbIe IPSIMBIE U .
P p http://www.edu.yar.ru/russia
20 | mIockocTU: pacuér o/
. n
OTHOIIIEHUH
[TapannenbHbie IPAMBIE U
21 | TMIOCKOCTH: YIJIBI MEXKITY http://www.kokch.kts.ru/cdo/
CKPEIIMBAIOIUMUCS PSAMBIMHU
[lepnieHAUKYISpHBIC MPSIMBIC U
IJIOCKOCTH: CTaHJaPTHBIC
22 | mapbl NEepHEHANKYISIPHBIX http://rostest.runnet.ru/
IJIOCKOCTEH U MPSMBIX,
CUMMETPHH MHOTOTPaHHUKOB
23 | TlepneHmauKyIApHBIC MPSIMbBIE U https://urok.1c.ru/



https://www.google.com/url?q=http://www.edu.yar.ru/russian/%2520pedbank/sor_uch/math/legcosh/%2520work.html&sa=D&usg=AFQjCNFZVch0sRfU5RRuZCKNC8OdkY3qTg
https://www.google.com/url?q=http://www.edu.yar.ru/russian/%2520pedbank/sor_uch/math/legcosh/%2520work.html&sa=D&usg=AFQjCNFZVch0sRfU5RRuZCKNC8OdkY3qTg
https://www.google.com/url?q=http://www.edu.yar.ru/russian/%2520pedbank/sor_uch/math/legcosh/%2520work.html&sa=D&usg=AFQjCNFZVch0sRfU5RRuZCKNC8OdkY3qTg
https://www.google.com/url?q=http://www.edu.yar.ru/russian/%2520pedbank/sor_uch/math/legcosh/%2520work.html&sa=D&usg=AFQjCNFZVch0sRfU5RRuZCKNC8OdkY3qTg
https://urok.1c.ru/
https://www.google.com/url?q=http://www.edu.yar.ru/russian/%2520pedbank/sor_uch/math/legcosh/%2520work.html&sa=D&usg=AFQjCNFZVch0sRfU5RRuZCKNC8OdkY3qTg
https://www.google.com/url?q=http://www.edu.yar.ru/russian/%2520pedbank/sor_uch/math/legcosh/%2520work.html&sa=D&usg=AFQjCNFZVch0sRfU5RRuZCKNC8OdkY3qTg
https://www.google.com/url?q=http://www.edu.yar.ru/russian/%2520pedbank/sor_uch/math/legcosh/%2520work.html&sa=D&usg=AFQjCNFZVch0sRfU5RRuZCKNC8OdkY3qTg
https://www.google.com/url?q=http://www.edu.yar.ru/russian/%2520pedbank/sor_uch/math/legcosh/%2520work.html&sa=D&usg=AFQjCNFZVch0sRfU5RRuZCKNC8OdkY3qTg
https://www.google.com/url?q=http://www.edu.yar.ru/russian/%2520pedbank/sor_uch/math/legcosh/%2520work.html&sa=D&usg=AFQjCNFZVch0sRfU5RRuZCKNC8OdkY3qTg
https://www.google.com/url?q=http://www.edu.yar.ru/russian/%2520pedbank/sor_uch/math/legcosh/%2520work.html&sa=D&usg=AFQjCNFZVch0sRfU5RRuZCKNC8OdkY3qTg
https://www.google.com/url?q=http://rostest.runnet.ru/&sa=D&usg=AFQjCNHvOAM1DfMwcoiuw5NhkNJGAuKNLg
https://urok.1c.ru/

IJIOCKOCTHU: TeOpeMa O TPeX
MEPIEHNKYJIIpax

[lepneHauKyJIApHBIE IPSAMBIE U

24 | TUIOCKOCTH: BEIYMCIICHUS JUINH http://rostest.runnet.ru/
B MHOTOTPaHHHUKAX
IToBTOpEHME: IOIAAH
25 MHOFOYFOHBH?KOB’ q)OpMyJIBI 9 https://www.yaklass.ru/
JUTSI TUTOTIIAICH, COOOPasKeHHUS
moao0us
IToBTOpEHME: mIOIAAH
26 MHOFOYFOHBHI:IKOB’ (1)0pMyJILI https://educont.ru/
JUTS TUTOIIAIeH, COOOPasKEeHHUS
moao0us
[ToBTOpEHME: IIOMIATN
g7 | MHOTOYIOIBHUKOB, QOpMYIEI http://www.kokch.kts.ru/cdo/
JUTS TUTOIIAJIeH, COOOpaKeHHS
moxoous
ITomaay ceueHmia http://www.edu.yar.ru/russia
og | MHOTOTPaHHHKOB! IIOIIAIH 10 n/
MMOBEPXHOCTEH, pa3pe3aHus Ha pedbank/sor uch/math/legc
9JacTH, COOOpaKEHUS MOI00uS osh/ work.html
IImomanu ceuenuit
29 | MHOTOTPAaHHHWKOB: IUIOIIATN http://www.fipi.ru/

MOBEPXHOCTEH, pa3pe3aHus Ha



https://www.google.com/url?q=http://rostest.runnet.ru/&sa=D&usg=AFQjCNHvOAM1DfMwcoiuw5NhkNJGAuKNLg
https://www.yaklass.ru/
https://educont.ru/
https://www.google.com/url?q=http://www.edu.yar.ru/russian/%2520pedbank/sor_uch/math/legcosh/%2520work.html&sa=D&usg=AFQjCNFZVch0sRfU5RRuZCKNC8OdkY3qTg
https://www.google.com/url?q=http://www.edu.yar.ru/russian/%2520pedbank/sor_uch/math/legcosh/%2520work.html&sa=D&usg=AFQjCNFZVch0sRfU5RRuZCKNC8OdkY3qTg
https://www.google.com/url?q=http://www.edu.yar.ru/russian/%2520pedbank/sor_uch/math/legcosh/%2520work.html&sa=D&usg=AFQjCNFZVch0sRfU5RRuZCKNC8OdkY3qTg
https://www.google.com/url?q=http://www.edu.yar.ru/russian/%2520pedbank/sor_uch/math/legcosh/%2520work.html&sa=D&usg=AFQjCNFZVch0sRfU5RRuZCKNC8OdkY3qTg

4acTH, COOOpaXeHus no00us

KonTponbsHas pabora

"IToBTOpEHUE:

30 Bubanoreka [IOK
MHOTOTPaHHHUKH, CCUCHHUS
MHOT'OTPaHHHUKOB"

O0BéM Terma. O0beEM

31 | mpsAMOYTroIBHOTO 11 http://rostest.runnet.ru/
napajiiesienurne1a
3amaun 00 yIBOCHHUH Ky0a, O

32 | kBamparype Ky0a; O TPUCEKIHH https://www.yaklass.ru/
yria
CrepeoMeTpryecKHe 3a/1auu,

CBsA3aHHBIE ¢ O0BLEMOM

33 https://urok.1c.ru/
IPSAMOYTOJIBLHOTO
napaJuiesenureia
[Ipukiagueie 3a1a4m,

34 CBS3aHHBIE C BEIUUCIIEHUEM 1 https://rosuchebnik.ru/mate
00BEMa MPSIMOYTOILHOTO rial/sayty-po-matematike/
napasuielierumnea

N . https://rosuchebnik.ru/mate
35 | OO0BEMIPAMONTIPU3MBI : :
rial/sayty-po-matematike/
KHUe€ 3aj1a
CtepeomeTpruuecKue 3a/1auu, http://school-
36 | cBsI3aHHBIE C BEIYHUCIECHUEM

00BEMOB TIPSIMON MPU3MBI

ollection.edu.ru/.



https://www.google.com/url?q=http://rostest.runnet.ru/&sa=D&usg=AFQjCNHvOAM1DfMwcoiuw5NhkNJGAuKNLg
https://www.yaklass.ru/
https://urok.1c.ru/
https://rosuchebnik.ru/material/sayty-po-matematike/
https://rosuchebnik.ru/material/sayty-po-matematike/
https://rosuchebnik.ru/material/sayty-po-matematike/
https://rosuchebnik.ru/material/sayty-po-matematike/
http://school-ollection.edu.ru/
http://school-ollection.edu.ru/

[Ipukiiaguele 3a1aum,

37 | cBs3aHHBIE C 00BEMOM IIPAMOIL 13 .
P https://rosuchebnik.ru/mate
IPU3MBI . :
rial/sayty-po-matematike/

Brrancienne 00bEMOB TEJI C
[IOMOILBIO OIPEAEIEHHOTO

38 HHIBI0 OHPEA http:/Awww.kokch.kts.ru/cdo/
UHTErpaa.
O06BbEMHAKIOHHOUTTPU3MBI
Brraucnenne 00bEMOB TEII C

39 | moMoIIbIO OnpeIeIEHHOTO https://urok.1c.ru/
uHTerpaga. O0bEMIUPAMU/IBI
dopmyiia 00bEMa MUPAMU/IBI.

40 | OrtHolIeHHe 00bEMOB ITHPAMU 14 https://www.yaklass.ru/
C 00IIHMM YTJIOM
dopmyiia 00bEMa MUPAMU/IBI.

41 | OtHomeHue 06bEMOB TUPAMU]T http://www.fipi.ru/
C 00IIKM YTJIOM
CTGpGOMGTpH‘IGC{(I/Ie 3a1a4H, hitp://school-

42 | cBs3aHHBIE C 00BEMAMU _

. ollection.edu.ru/.

HAKJIOHHOM MPU3MBI
CtepeomeTpruyecKre 3a/1auu,

43 | cBsg3aHHBIE C 00BEMAMU 15 https://www.yaklass.ru/
MAPaMHUIbI

44 | TlpuknagHbie 3a1a491 1O TEME https://educont.ru/



https://rosuchebnik.ru/material/sayty-po-matematike/
https://rosuchebnik.ru/material/sayty-po-matematike/
https://urok.1c.ru/
https://www.yaklass.ru/
http://school-ollection.edu.ru/
http://school-ollection.edu.ru/
https://www.yaklass.ru/
https://educont.ru/

"O0BEMBI TEH", CBI3aHHBIC C
00BEMOM HAKJIOHHOW MPU3MBbI

IIpuknanHele 3a0a4u 110 TEME

http://school-

45 ' "OO0BémbI Ten", CBA3aHHBIC C ]
, ollection.edu.ru/.
00BEMOM ITUPAMUIBI
[IpumeHerne 00BHEMOB.
P http://school-
46 | BpryuciaeHue pacCTOSHUS J10 16 _
collection.edu.ru/
MJIOCKOCTH
KonTponpHaspabora
47 R p Bu6iuorexa [IOK
"O0BbEMMHOTOTpaHHUKA"
[Munuaapuyeckas
IIOBEPXHOCTh, 00PA3yIOIIHE
48 P P Yot https://urok.1c.ru/
IIUJTHHIPUIECKOM
TOBEPXHOCTH
Hunuaap. [psmoit kpyroBou
49 | mumuuap. ITnomans 17 https://www.yaklass.ru/
MMOBEPXHOCTH IWJIMHJIpA
Konnueckass noBepXHOCTh
P N http://school-
50 | obpasyromre KOHUYECKOH ,
collection.edu.ru/
noBepxHocTH. Konyc
Ceuenune KOHycCa MIOCKOCTHIO,
51 | mapamnenbHOU MIOCKOCTH https://urok.1c.ru/
OCHOBaHUS
52 | Vceu€HHBIN KOHYC. 18 http://www.fipi.ru/



http://school-ollection.edu.ru/
http://school-ollection.edu.ru/
https://urok.1c.ru/
https://www.yaklass.ru/
https://urok.1c.ru/

N300pakeHne KOHYCOB U
YCEUEHHBIX KOHYCOB

[Tmomaas 60KOBOI

53 | MOBEPXHOCTH U TOJHOM https://www.yaklass.ru/
MOBEPXHOCTH KOHYCa
[Tnomags 6OKOBOI
54 | MOBEPXHOCTH U TOJHOM http://www.kokch.kts.ru/cdo/
MOBEPXHOCTH KOHYCa
CrepeoMeTpUYCCKUE 3a/1a4u http://www.edu.yar.ru/russia
g5 | Ha JIOKA3aTeNbCTRO M 19 n/
BBIUHCJICHUE, TTOCTPOCHHEM pedbank/sor _uch/math/legc
CeYeHUH NUIMHIpa, KOHYyCa osh/ work.html
CrepeoMeTprUYCCKHE 321291 http://www.edu.yar.ru/russia
5g | 1@ J0KasaTenbCTBO M n/
BBIUHCJICHUE, TTIOCTPOCHHEM pedbank/sor uch/math/legc
CeUYCHUH NUIIMHIpa, KOHYyCa osh/ work.html
IIpuknanHeie 3aga4u,
57 P A A http://www.ege.edu.ru/
CBsI3aHHBIC C IUJIUHAPOM
[IpuknagHeie 3a7a4u,
58 P 8 s 20 https://educont.ru/
CBsI3aHHBIC C IUJIUHAPOM
http://school-
59 | Cdepa u map D /
assistant.ru/
IIepeceuenue cepsl u mapa ¢
60 P dep P https://urok.1c.ru/

miockocThio. Kacanue mapa 1
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https://www.google.com/url?q=http://www.edu.yar.ru/russian/%2520pedbank/sor_uch/math/legcosh/%2520work.html&sa=D&usg=AFQjCNFZVch0sRfU5RRuZCKNC8OdkY3qTg
https://www.google.com/url?q=http://www.edu.yar.ru/russian/%2520pedbank/sor_uch/math/legcosh/%2520work.html&sa=D&usg=AFQjCNFZVch0sRfU5RRuZCKNC8OdkY3qTg
https://educont.ru/
http://school-assistant.ru/
http://school-assistant.ru/
https://urok.1c.ru/

ctepsl iockocThI0. Bug u
n300pakeHueapa

61

[lepeceuenue chepsl 1 mapa c
10cKOCThI0. Kacanue mapa u
ctepsl IockoCcThIO. Bug u
n300pakeHueapa

21

https://www.yaklass.ru/

62

VYpasuenue chepsl. [Lnomaas
ctheps! u e€ yactei

https://educont.ru/

63

CummeTtpusicdeps! U mapa

https://www.yaklass.ru/

64

CrepeomeTprudecKkue 3a1a9n
Ha JI0Ka3aTeIbCTBO U
BBIYUCIJICHHE, CBS3aHHBIE CO
chepoit u mapom,
MIOCTPOEHUEM MX CEUCHUI
TUTOCKOCTBIO

22

http://www.fipi.ru/

65

CrepeomeTpruuecKue 3aj1auu
Ha JI0Ka3aTeIbCTBO U
BBIYUCIICHUE, CBSI3aHHBIC CO
cdepoii u mapom,
MMOCTPOCHUEM HUX CEYEHHI
IJIOCKOCTBIO

https://www.yaklass.ru/

66

[Tpukitagueie 3a1a4m,
CBsI3aHHBIE CO chepoii u
apom

http://www.kokch.kts.ru/cdo/



https://www.yaklass.ru/
https://educont.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/

IToBTOpEHME: OKPYIKHOCTD HA
IIJIOCKOCTH, BBIYMCIICHUS B

67 23 https://www.yaklass.ru/
OKPYXHOCTH, CTaHJAPTHBIE
mox00us
Paznuunbie KOMOMHAIIMHA TET

68 a https://urok.1c.ru/
BpAIICHHUS] © MHOTOTPAaHHUKOB
3agauu o teme "Tena u

69 8 " https://urok.1c.ru/
MTOBEPXHOCTH BPAIICHUS
3amauu o treme "Tema u

70 ! | 24 https://urok.1c.ru/
TIOBEPXHOCTH BpPAICHUS

71 Konrtponwnas pabota "T'c'aﬂa u BuGmiorexa LIOK
MOBEPXHOCTH BPAIICHUS

79 O6wém nuuaapa. Teopema 00 http://school-
00BbEMe TPAMOTO IWJIUH]Ipa assistant.ru/
Beruucienmne o006EMOB TEJ C

73 | MOMOIIBIO OIPEACIEHHOTO 25 https://www.yaklass.ru/
unTerpaia. O6bpEMKOHYCa
[Tnomagmu GOKOBOI M OJIHOMN

74 Had https://educont.ru/
MTOBEPXHOCTH KOHYCa
CtepeomeTpruuecKue 3aj1auu,

75 | cBs3aHHBIE C BBIYUCIEHUEM https://www.yaklass.ru/
00BEMOB IIMITHH]IPA, KOHYCA
[Ipuximagaeie 3agaun 110 TEME

76 P A A 26 https://www.yaklass.ru/

"OOBEMBI U IUIOIIAAN
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ITIOBEPXHOCTEN TEN"

77

OO0bEM 11apa U LapoBOro
cektopa. Teopema 00 06bEME
mapa. [Inomans chepsr.
CrepeomeTpruuecKkue 3a1auu,
CBSI3aHHBIC C BBHIYHCICHHEM
00BEMOB M1apa, MIapoOBOTO
CeTMEHTa M MIapOBOTO CEKTOpa

https://www.yaklass.ru/

78

[TpuknagHbIe 32124 IO TEME
"O0BEMBI TE", CBSI3aHHBIC C
00BEMOM TI1apa U MJIOMIABIO
cthepsl.
COOTHOIICHUSMEKTYTUTOIA IS
MUIIOBEPXHOCTEHN U
00BEMaMUITO OOHBIXTEN

http://www.fipi.ru/

79

[Toxo0OHEBIE TENA B
npoctpaHcTee. Mi3menenne
o0béMa IpH o100 H.
CtepeomeTpruyecKre 3a/1auu,
CBSI3aHHBIE C BBIYUCIICHUEM
00BEMOB TeII U IUIOIIAACH
MMOBEPXHOCTEHN

27

https://urok.1c.ru/

80

KonrtponbHas pabota
"IInomaay NOBEPXHOCTH U
00BEMBI KPYTIIBIX TET"

https://educont.ru/



https://www.yaklass.ru/
https://urok.1c.ru/
https://educont.ru/

81

JIBU>KEHUs IPOCTPAHCTBA.
Otobpaxxenus. JIBuxeHus u
paBeHCTBO GuUryp.
OO61mMecBoOCTBaIBIXKEHU M

https://urok.1c.ru/

82

Buabe!r nBukeHun:
MapajuIeaIbHbIN IEPEHOC,
LIEHTpaJibHAsA CUMMETPHUS,
3epKajbHasi CUMMETPHS,
IIOBOPOT BOKPYT MPSAMOM

28

https://www.yaklass.ru/

83

[TpeoGpa3zoBanus mogoous.
[Ipsimast u cdepa Ditnepa

https://urok.1c.ru/

84

FGOMGTpI/I‘IGCKI/IG 3aJa4yr Ha
IMPUMCHCHUC NBUKXCHUA

https://www.yaklass.ru/

85

KonTponbshas pabora
"BekTopsl B mpocTpaHcTBE"

29

bubmmoreka [IOK

86

O6o6maroriee moBTopenue 11
MOHATHN U METOJ0OB Kypca
reometrpun 10—-11 knaccos,
CHUCTEMAaTH3ALNs 3HAHUN:
"[TapanienbHOCTh NPSIMBIX U
IJIOCKOCTEHN B MpocTpaHCcTBE"

https://educont.ru/

87

O6o6maromee nopropenue 11
MOHSATHN U METOJIOB Kypca
reomerpun 10-11 xnaccos,
CUCTEMAaTH3aLMs 3HAHUN

https://educont.ru/
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"BekTopsl B mpocTpaHCTBE"

88

O6o6uaromiee nopropenue 11
TIOHATUM U METOLOB Kypca
reomerpun 10—-11 kimaccos,
CHUCTEeMaTH3aLNs 3HAHUN:
"BekTopsl B IpocTpaHCTBE"

30

http://www.fipi.ru/

89

O6o6maromiee moBTopenue 11
TOHSATUM U METOJOB Kypca
reometpun 10—-11 xnaccos,
CHCTEeMaTH3aIis 3HAHUMN:
"OO6beM MHOTOTrpaHHUKA"

http://www.fipi.ru/

90

O6o6marormiee moBTopenue 11
MOHSITUM U METOZIOB Kypca
reometrpun 10—-11 knaccos,
CUCTeMaTH3allys 3HAHUM:
"OO6bemM MHOTOTpaHHUKA"

http://lwww.kokch.kts.ru/cdo/

91

O6o6marormiee moBTopenue 11
MOHATHN U METOJOB Kypca
reometpun 10—11 kiaccos,
cUCTeMaTHu3alys 3HaHUM:
"TLnomaau MOBEpXHOCTU U
00BEMBI KpYTIIBIX TET"

31

http://www.fipi.ru/

92

O6o6maromee nopropenue 11
MOHATUN U METOJIOB Kypca
reomerpun 10—-11 kmaccos,

http://www.fipi.ru/




CUCTeMaTHU3aLMs 3HAHUN:
"[Inomany NOBEPXHOCTH U
00BEMBI KpyTJIbIX TEN"

93

HroroBasikoHTposnbHaspaboTa

bu6mmoreka [IOK

94

HroroBasikoHTposnbHaspaboTa

32

bu6mmoreka [IOK

95

[ToBTOpEeHue, 0600IICHNE U
CUCTEMAaTH3alNs 3HAHUH

https://www.yaklass.ru/

96

Hcropus pazButus
CTEPEOMETPHUU KaK HAYKU U €€
pOJIb B pa3BUTHH
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIbIOTEPHBIX TEXHOJIOTUM

https://educont.ru/

97

Uctopus pazButus
CTEepEOMETPHUH KaK HayKH U €€
pOJIb B Pa3BUTHH
COBPEMEHHBIX HH)XCHEPHBIX U
KOMITbIOTEPHBIX TEXHOJIOT Ul

33

https://educont.ru/

98

Uctopus pazsutus
CTEpPEOMETPUU KaK HAYKHU U €€
pOJIb B Pa3BUTHU
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

http://www.new.teacher.fio/

99

Ucrtopus pazsutus
CTEpPEOMETPUM KaK HAYKHU U €€

http://www.new.teacher.fio/



https://www.yaklass.ru/
https://educont.ru/
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pOJIb B pa3BUTHH
COBPEMEHHBIX MH)XCHEPHBIX U
KOMITbIOTEPHBIX TEXHOJIOT Ul

10

Hcropus pazButus
CTEPEOMETPHUU KAK HAYKHU U €€
pOJIb B pa3BUTUU
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOI U

34

http://mega.km.ru

10

Hcropus pazsutus
CTEPEOMETPHUU KaK HAYKU U €€
pOJIb B pa3BUTHH
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIbIOTEPHBIX TEXHOJIOTUM

http://mega.km.ru

10

Uctopus pazButus
CTEepEOMETPHUH KaK HayKH U €€
pOJIb B Pa3BUTHH
COBPEMEHHBIX HH)XCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOT Uil

http://mega.km.ru

OBIIEE KOJIMYECTBO YACOB
I10 [TPOTPAMME

10







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

1.I'eometpus, 10—11: Yueb. nusa obuieo6pazoBaTeabHbIX yupexaeHuit/ JI.C.
ArtanacsH, B.®. byry3os, C.b. Kagomues u np. — M.: IIpocsenienue, 20191

METOANYECKHUE MATEPHUAJIbI IS YUYUTEJISA
1. 'eometpus, 10—11: Yuel. qs obmeodbpazoBarenbHbix yupexaenuit/ JI.C.
ArtanacsH, B.®. byry3os, C.b. Kagomues u np. — M.: [Ipocsemenue, 2019r.
2. 'eometpusi. 10-11 knaccel. [loypounsie pazpaboTku kK yueOHUKY ATaHacsiHa -
Caaksan C.M., byty3os B.®.
3. B.I'. 3uB. [lunakTudeckue MmaTepuaibl 1o reomeTpun s 11 kimacca. — M.
IIpocsemenue, 2012.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

MHTEPHET
1. www.edu.ru (caiit MOuH P®).
2. www.school.edu.ru (Poccuiickuit o01ieo0pazoBaTeabHbIN MOPTA).
3. www.pedsovet.org (Bcepoccuiickuii THTEpHET-TIe1ICOBET)
4, www.fipi.ru (caiit @enepalbHOr0 HHCTUTYTA MEIarOTUYECKUX
U3MEPEHUN).
d. www.math.ru (METepHeT-TIOA/IepKKA yUUTEICH MaTEMaTHKH).
6. www.mccme.ru (cailT MOCKOBCKOTO IIEHTPa HEMIPEPHIBHOTO
MaTEMaTHIECKOTO oOpa3oBaHus).
7 WWW.it-n.ru (ceTh TBOPUYECKUX YIUTEIICH )
8. www.som.fsio.ru (cereBoe 00beTMHEHNE METOIUCTOB)
Q. http:// mat.1september.ru (caiiT razeTsl «MatemaTHKa)
10. http:// festival.1september.ru (pecTrBaIb IeAATOTUYSCKUX UICH

«OTKpHBITHIHA Ypok» («IlepBoe ceHTAOPs»)).



11. www.eidos.ru/ gournal/content.htm (MaTEpHET - )KypHanm «DUa0C»).

12. www.exponenta.ru (0Opa3oBaTeIbHbII MaTEMATHUECKUN CANT).

13. kvant.mccme.ru (351€eKTpOHHas Bepcus kypHana «KBaHT».

14. www.math.ru/lib (anexTponHass mMaTematuueckas OMOIMOTEKA).

15. http:/school.collection.informika.ru (enunas komiekuus HUOPOBBIX

o0pa3oBaTeIbHBIX PECYPCOB).

16. www.kokch.kts.ru (on-line rectupoBanue 5-11 xmaccsr).

17. http://teacher.fio.ru (megarornyeckas Mactepckasi, ypokH B
WNutepuere u npyroe).

18. WWWw.uic.ssu.samara.ru (ImyTeBoauTeNb «B Mmupe Haykm» aist
IITKOJIbHUKOB).

19. http://mega.km.ru (Merasunuknonenust Kupunna u Medoaus).

20. http://www.rubricon.ru, http://www.encyclopedia.ru (caiiTe

«OHIUKIIOTICTUI ).






	​2. Геометрия. 10-11 классы. Поурочные разработки к учебнику Атанасяна - Саакян С.М., Бутузов В.Ф.
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