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HOACHUTEJIBHAS 3AIINCKA

['eometpust siBAsieTcss OOHUM U3 0a30BBIX KYypCOB Ha YPOBHE CPEIHETO
oOmero o0pa3zoBaHusl, TaK Kak 00€CIeYMBAET BO3MOKHOCTh U3yUY€HUS AUCIUIUINH
€CTECTBEHHO-HAYYHOM HAIIPABICHHOCTH M MPEIMETOB TyMAaHHUTAPHOI'O LIMKJIA.
[lockonbKy  JlOrMYecKoe  MblieHue,  (GopMHpyeMoe  MpU  U3YUCHHUH
oOy4YaromMUMHCS TOHITUIUHBIX OCHOB F€OMETPUHU, MIPHU JI0KA3aTEIbCTBE 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 ocBoeHust mporpaMmel yueOHOro kypcea «I'eomeTpus» Ha yriyO0inEHHOM
YpPOBHE — pa3BUTHE WHIUBUIYAIbHBIX CIOCOOHOCTEH OOydYarommxcs MpH
U3YYCHUH T'€OMETPHUH, KaK COCTaBJISIOLIEH MpeaMeTHoN obnactu «MaTtemaTuka u
uHpopMaTuka»  uyepe3  oOecrieueHHe  BO3MOXKHOCTH  NPHOOpETeHHs U
UCIIOJIb30BaHUs Oosee TiyOOKMX TE€OMETPUYECKHMX 3HAaHUW U JIeWCTBHM,
cnenupUYHBIX T€OMETPUH, U HEOOXOIUMBIX JUIsl YCIIEITHOTO MPOQPECCHOHATBHOTO
o0pa3oBaHus, CBSI3aHHOTO C UCIIOJb30BAHUEM MATEMATUKH.

[IpuoputeTHpIMH 3afauyaMu Kypca TE€OMETPUM Ha YINIyOJEHHOM YpOBHE,
pacIIupsIIOIIMMU U YCUIUBAIOUIMMH Kypc 0a30BOTO YPOBHSI, SIBJISIIOTCS:

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

(opMupoBaHuE NPEICTABICHUS O IMPOCTPAHCTBEHHBIX (uUrypax Kak o
BXHEHIIMX MAaTEMaTUYECKUX MOJENAX, IO3BOJSAIOIIMX OINUCHIBaTh W HU3y4aTh
pa3HbIE SBJICHUS OKPY>KAIOIIET0 MUpPA, 3HAHHUE IMOHATUHHOTIO arapara o pasaeiy
«CtepeoMeTpus» yueOHOro Kypca reOMETpuH;

(¢opmMupoBaHue  yMeHMs ~ BJaJ€Th  OCHOBHBIMH  MOHATHSMH O
IOPOCTPAHCTBEHHBIX (UI'YypaX M HMX OCHOBHBIMHM CBOMCTBaMH, 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 MHOTOTPAaHHUKM M TeEla BpalleHUs, KOHCTPYUPOBATH I'€OMETPUYECKUE
MOJENH;

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

dopMupoBaHuEe yMEHHUS BIAJETh METOAAMH JIOKa3aTeJbCTB U AJTOPUTMOB
pelIeHHsl, YMEHUSI UX HPUMEHATh, MPOBOJIUTH JI0KA3aTEJIbHBIE PACCYKIEHUS B
XOJI€ peUIeHUsl CTEPEOMETPUUECKUX 3a1a4 U 3a/1a4 C MPAKTUYECKUM COJIEPKAHUEM,
(opMHpOBaHME MPEACTABICHHS O HEOOXOJMMOCTHM  JOKAa3aTelbCTB  IMpHU



000CHOBaHMHM MAaTEMATHICCKUX YTBEPKIACHUN U POJIM aKCHOMATHUKH B MPOBEICHUHT
JIEAYKTUBHBIX PACCYXKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTEIUICKTYaJIbHBIX H  TBOPYECKUX
CIIOCOOHOCTEH O0YYarOIIMXCs, TIO3HABATEIILHOW aKTUBHOCTH, MCCIIETOBATEIIBCKIX
YMEHHH, KpUTHYHOCTH MBIIUICHUS, HHTEpECca K N3yUYECHUIO T€OMETPHH;

dopmupoBaHue (YHKIIMOHATBLHOW TPAMOTHOCTH, PEJICBAHTHOW T'€OMETPHU:
YMCHHS PACIO3HABATh MPOSBICHUS TEOMETPUYCCKUX IIOHSATHH, OOBEKTOB W
3aKOHOMEPHOCTEH B PEaNbHBIX JKM3HEHHBIX CUTYalUSIX W MPU U3YYCHUH JIPYTUX
y4eOHBIX MPEAMETOB, TMPOSIBJICHUS  3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICITUPOBAHMS PEANTBHBIX CHUTYallUld, WCCIICIOBAHUS IOCTPOCHHBIX MOJIEICH,
WHTEPIIPETAIIUU TIOJYYCHHBIX PE3YyIbTaTOB.

OCHOBHBIMH COJICpXKATEIBHBIMH JUHUSAMH y4eOHOTO Kypca «I'eomeTpus» B
10-11 xmaccax sBusaroTCsa: «lIpsAsMble W IUIOCKOCTH B TIPOCTPAHCTBE,
«MHororpanHukn», «Tema  BpameHus», «BekTopel W  KoOpAWHATBI 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 xmaccax, OTHOCHUTCS KO BCEM COZCPKAaTEIbHBIM JUHUSAM y4eOHOTO Kypca, a
dbopMHUpOBaHUE  JIOTUYECKMX YMEHMH  pachpenessieTcsi He TOJbKO IO
coJiep KaTeNIbHbIM JIMHUSIM, HO | 10 rogaMm oOyudenus. Coaepikanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHusi denepanbHoil paboyeit
IPOrpaMMBbl, PACTPENEIEHHBIM O ToJaM OO0Y4YEeHUs, CTPYKTYPHUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, TPUHIIMITHAILHBIM BOPOCaM O0yUYaroIIuecs
oOpamaJiucb  HEOJHOKPATHO. JTO  TMO3BOJIAET OPraHU30BaTh  OBJIAJICHHE
Tr€OMETPUUYECCKUMU MOHSATUSMU U HABBIKAMU MOCIIEIOBATENIBHO U MOCTYIATEIBHO, C
COOJI0/IEHNEM TPUHIIUIIA TIPEEMCTBEHHOCTH, @ HOBBIC 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUUECKUX MPECTaBICHUN 00Yy4alOUIUXCsl, PACIIUPSSL U YIIIyOIss
e€, o0pa3ys MpOYHBIE MHOYKECTBEHHBIE CBSI3H.

[lepexon kK U3y4eHUIO TEOMETPUU HA YIITyOJIEHHOM YPOBHE MO3BOJISCT:

co3gath ycnmoBus qns  guddepeHnnanuu  O0ydeHUs,  MOCTPOCHUS
WHIUBUIYAbHBIX  00pa3oBaTENbHBIX MporpamMM, oOecrneunuTs yriayOoiaéHHoe
M3y4YeHHE T€OMETPHH KaK COCTaBJISIONIEH yaeOHOTo mpenmera «MaTemaTikay;

MOJITOTOBUTHh OOYYAIONMUXCS K TMPOJODKCHUIO HW3YYCHUS MATEMaTUKH C
yaéToM BBIOOpa Oymymiel mpodeccuu, obecrnednBas MPEEMCTBEHHOCTh MEXKITY
o0uM 1 IpoeccroHaTbHBIM 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 IPOCTPAHCTBE

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

B3anMmHOE pacnonokeHue TMpsSMBIX B MPOCTPAHCTBE: NEPECEKAIOIINECS,
napajuiejbHble U CKpellMBaroImecs npsiMble. [Ipu3Haku CKpelUBaIOIIUXCS
npsiMbIX. [lapamiensHOCTh NPSIMBIX U TJIOCKOCTEN B TPOCTPAHCTBE: NapasliebHbIE
psIMbIE B IPOCTPAHCTBE, MAPAIIICIBHOCTh TPEX NPAMBIX, NapaICIbHOCTh NPSIMOM
U 1iockoctu. [lapannenbHoe W IEHTpalibHOE NPOEKTHPOBAaHUE, HU300pakKeHUe
¢uryp. OCHOBHBIE CBOWCTBa MapajuIeIbHOrO MpoeKTHpoBaHus. M3o0pakeHue
buryp B mapamiesbHON MPOCKIMH. YTJIBI C COHANPABIEHHBIMUA CTOPOHAMHM, YTOJ
MEXy NpsIMbIMU B MpocTpaHcTBe. [lapaiienbHOCTh TIIOCKOCTEH: napasuiebHbIe
IJIOCKOCTH, CBOMCTBa napajiesIbHbIX MJIOCKOCTEHN. [Tpocreitine
NPOCTPAHCTBEHHbIE (DUTypbl Ha IUJIOCKOCTH: TETpadlp, MapajuieNenunes,
IIOCTPOECHUE CEUECHUM.

[leprieHAUKYIJISIPHOCTD NMPAMOMN U IIOCKOCTHU: MEPIEHIAUKYIISPHBIE MPSAMBIE B
[IPOCTPAHCTBE, NPSMbIC IMAPAJUICIBHBIE W MEPHEHAUKYISIPHBIE K ILIOCKOCTH,
IPU3HAK [EPHEHAUKYJSIPHOCTA NPSAMOM M IUIOCKOCTH, TeOopemMa O IPsAMOWU
NIEPIICHAUKYIISIPHON IJIOCKOCTH. OpToronanpHOE IIPOEKTUPOBAHMUE.
[leprieHAUKYIISIp ¥ HAKIIOHHBIE: PACCTOSIHUE OT TOYKU JO IUIOCKOCTH, PACCTOSIHUE
OT TpsMOM 1O  IUIOCKOCTH,  TpoeKmus  Qurypsl Ha  IJIOCKOCTb.
[leprieHAUKYISIPHOCTD  TUIOCKOCTEW: MPU3HAK  MEPIEHAUKYJSIPHOCTA  JABYX
mIockocTen. Teopema 0 TpEX MEPIECHAUKYISAPAX.

Yriael B NMPOCTPAHCTBE: YIrOJl MEXIY NPSMOW M IUIOCKOCTBIO, JABYIPAHHBIN
YTOJI, JINHEWHBIM yTOJl ABYTPAHHOTO yria. TpEXrpaHHBII U MHOTOTPAHHBIE YIJIBL.
CBoiicTBa IUIOCKMX YIVIOB MHOrorpaHHoro yria. CBOiCTBa IJIOCKUX U
JBYIPaHHBIX YIJIOB TPEXTPAHHOIO yrua. TeopeMbl KOCUMHYCOB M CHUHYCOB JUIA
TPEXTPAHHOTO YIJIa.

MHoOrorpaHHuKH

Buael MHOrorpaHHuUKOB, pa3BEpTKa MHOrorpaHHuka. Ilpuszma: N-yrosbHas
mpu3Ma, IpsiMasi ¥ HaKJIOHHAs TTPU3MBbI, OOKOBAsi M MOJTHAS TTOBEPXHOCTH MPU3MBI.
[Tapamnenenunen, nOpsAMOYIOJbHBIM — MHapajuieNIeNUIIel 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 mnupaMuiabl. [IpaBuiibHBIE MHOTOTPAaHHUKM: NPABWJIBHAS NOpU3Ma U



[IpaBWIbHAs MHWpPaMUIA, [paBWJIbHAsA TPEYroJibHAs IHUpaMUIAa W IPaBUIbHBIN
TeTpa’ap, KyO. IlpeacrtaBieHue O MNpaBWIBHBIX MHOTOIPAaHHUKAaX: OKTajp,
JOAEKadAp U UKOCADIP.

BbrunciieHne 31€MEHTOB MHOTOIPAHHHUKOB: pé&Opa, JHMaroHaid, YIJIBL.
[Inomaas OOKOBOM MOBEPXHOCTM M TIOJHON MOBEPXHOCTH MPSMOW MPU3MBI,
IUIOAAh OCHOBAaHUM, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMON MPU3MBI.
[Inomaasr OOKOBOM MOBEPXHOCTH M MOBEPXHOCTU MPABUIBHOM MHUPAMMIIbI,
Teopema O IUIOLIAAN YCEUEHHOU MTUPAMU/IBI.

CummMmeTpuss B NOPOCTPAHCTBE. IJIEMEHTHl CHUMMETPUM  INPABHIBHBIX
MHOTOrpaHHUKOB. CHMMETpuss B NPABWJIBHOM MHOTOIPDAHHUKE: CUMMETPUS
napajulesenuneaa, CUMMETPUS MPABUJIBHBIX IIPU3M, CUMMETPHUSA NPAaBUIbLHOMU
IAPAMUIBI.

BekTopsI M1 KOOPAUHATHI B IPOCTPAHCTBE

[ToHATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOM BEKTOpP, JIMHA HEHYJIEBOIO
BEKTOpa, BEKTOpPbl KOJUIMHEApHbIC, COHAIIPABJIICHHbIE U  IPOTUBOIIOJIOXKHO
HaIlpaBJICHHbIE BEKTOPBI. PaBEHCTBO BEKTOPOB. JIeHCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIUUTAaHUE BEKTOPOB, CYMMa HECKOJBKHUX BEKTOPOB, YMHOXXEHHME BEKTOpa Ha
yucio. CBOMCTBA CIOXKEHHS BEKTOpOB. CBOWCTBA YMHOKEHHSI BEKTOpAa Ha YHCIIO.
IlonsaTHe KOMILTaHApHBIE BEKTOPBI. lIpH3HAK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
IlpaBuiio mapamienenunena. Teopema O pasIoKEHUH BEKTOpa IO TPEM
HEKOMIUIAHAPHBIM  BekTOopaM. IIpsAMoyronbHass  cucreMa  KOOpAMHAT B
npoctpadcTBe. Koopaunatel BekTopa. CBs3p MEXAYy KOOpAMHATAaMU BEKTOpa U
KOOpJAMHATaMU TOYEK. YTOJN MexXay Bekropamu. CKalsspHOE NPOU3BEICHHE
BEKTOPOB.

11 KIJACC

TeJsia BpameHus

[loHATHA: UWIMHAPUYECKAsT IMOBEPXHOCTh, KOHHUYECKAash IMOBEPXHOCTH,
chepudeckass TMOBEPXHOCTb, oOOpa3yloniue TMoBepxHocTe. Tema BpaimieHus:
MWINHAP, KOHYC, YCEYE€HHBIA KOHYC, cdepa, map. BzaummHoe pacmonoxeHue
cheppl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxeHue Ten
BpalieHusl Ha TIockocTu. Pa3Béprka nunuuapa U KoHyca. Cummerpusi chepsl u
mapa.

O6béMm. OcHoBHBIE CcBoOiicTBa 00BEMOB Tenm. Teopema 00 o00BEMe
MPSIMOYTOJILHOTO Tapajuienenurena u cieactBus u3 He€. OObEM mpsiMoil U
HAKJIOHHOW TPU3MBI, MIJIWHIAPA, TUpaMHUIbl 1 KoHyca. O0BEM Iapa u M1apoBOTo
CerMeHTa.

KoMOuHanuy Tem BpamieHuss ¥ MHOTOTpaHHWKOB. [Ipw3ma, BmucaHHas B
MWINHAP, OMHCAaHHAs OKojo muiauHapa. Ilepeceduenme cdepbl m mapa c
miockocThio. Kacanme mrapa u cdepsl miockocTeio. [loHATHE MHOTOTpaHHHKA,



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

[Tnomans MOBEPXHOCTH IWIMHAPA, KOHYCA, MJIOMaAb chepbl U e€ yacTeil.
[TogoOue B mpocTtpancTBe. OTHOIIEHHWE OOBEMOB, IUIOMIAACH MMOBEPXHOCTEHN
nonoOHeIx (uryp. IlpeoOpazoBanue mnogoOus, romoteTus. Pemenue 3agad Ha
IJIOCKOCTHU € UCIOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnit MHOTOTPaHHUKOB U TEJI BpaIlleHUs: CEUCHUS IMIHMHAPA
(mapayiyieIbHO Y MEPIEeHIUKYJSIPHO OCH), CEUeHHMs KOoHyca (TMapasuliesibHbIC
OCHOBAaHUIO U TPOXOJSLIUE Yepe3 BEPIINHY), CEUSHHS 1Iapa, METOIbl MOCTPOEHUS
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. CBOWCTBA BEKTOPHOTO YMHOXeHus. [IpsmoyronbHas
cucTemMa KoopJuHat B nmpoctpaHcTBe. Koopaunarel BekTopa. Paznoxenue BekTopa
no ©Oa3ucy. KoopaWHATHO-BEKTOPHBIM METOJA TMPU PEHICHUU TeOMETPUUYECKUX
3a/ay.

J{BHKeHUs] B IPOCTPAHCTBE

JBuxenus: npoctpancrBa. OtobpaxkeHus. JIBUKEHUS W PaBEHCTBO (QUTYD.
OO6mue cBoiicTBa JABWKEHWH. Buasl JBWXKEHUH: TapaulelbHBIA TEPEHOC,
[IEHTpajbHAsl CUMMETpPHS, 3€pKalbHAas CUMMETpPHUS, MOBOPOT BOKPYT MPSIMO.
[Ipeobpazosanus monobus. [Ipsmas u cepa Ditnepa.



IINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHHA YYEBHOI'O KYPCA
«TEOMETPHUSl» (YIJIYBJEHHBII YPOBEHb) HA YPOBHE
CPEJHEI'O OBLIEI'O OBPA30OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpaskaaHcKkoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTb IPaKAAHCKOM MO3UIIMN 00YJaIOIIEeTOoCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHIMCKOro  OOIIecTBa,  MPEJCTaBICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TpaxaaHCKoro oOmiecTBa (BBIOOPHI, OMPOCHI U JPYroe), YMEHHE
B3aUMOJICICTBOBATh C COLMAIBHBIMM HMHCTUTYTAMU B COOTBETCTBUM C HUX
GYyHKIMSIMU U Ha3HAYCHUEM,;

2) naTpuoTH4YecKoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTh POCCHICKON TPAXKIAHCKON HJACHTUYHOCTH, YBAXKCHHS K
MPOIUIOMY M HACTOSIIEMY POCCUHCKONW MaTEMaTHKH, [IEHHOCTHOE OTHOIIEHUE K
JTOCTHKEHUSIM POCCUMCKUX MAaTEeMaTUKOB U POCCUICKON MaTEMAaTUUYECKOMN IIKOJIBI,
UCIIOJIb30BaHUE JTUX JOCTI)KCHUH B JPYrMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMHUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHHE JYXOBHBIX IIEHHOCTEW POCCUICKOro Hapojaa, cPOpMUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHUS, STUYECKOTO0 MOBEICHHUS, CBA3AHHOIO C MPAaKTHUYECKUM
OPUMEHEHHEM JIOCTWKEHHM HAayKh U JEATEIbHOCTBIO YYEHOIO, OCO3HAaHHE
JUYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMYMBOTO OyAyIIETro;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

ACTETUYECKOE OTHOIIEHHE K MHpPY, BKIIOYasl 3CTETUKY MAaTEeMaTHYECKHX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3aj1ay, PEIICHUH, pacCyXACHUH, BOCIIPUUMYHBOCTD
K MAaTEMaTUYECKUM acleKTaM Pa3jJuyHbIX BUJOB UCKYCCTBA;

5) pusnyeckoe BocmUTAHME:

chOpMHPOBAHHOCTh YMEHHS TPHUMEHAThH MaTeMaTHYeCKWe 3HAHHUS B
WHTEpEcax 3JI0pOBOTo 1 06€30MacHOro 00pasa )KM3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3JIOPOBBIO (3/I0pOBOE MHUTaHUE, COATAHCUPOBAHHBIM PEKUM 3aHATUM U
OTIbIXa, PETyIsipHAs (U3NUEcKass aKTUBHOCTD), (DU3MYECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TpyaoBoe BocniuTaHMe:

FOTOBHOCTh K TPYAY, OCO3HAHHUE LIEHHOCTU TPYIOIIO0Us, HHTEpEC K
paznuuHbIM  chepaM  MPOPECCHOHATBHON  JCSITEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW W €€ NPUIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun U peann3oBbIBATHL COOCTBEHHBIC >KU3HEHHbBIC ILJIAHBI,
FOTOBHOCTh M CIIOCOOHOCTP K  MaTeMaTHYeCKoMy  OOpa30BaHUIO U



CaMOOOpa30BaHUIO Ha MPOTSHKEHUM BCEUW JKU3HHM, TOTOBHOCTh K AaKTHUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMaTUUECKON HAaTpaBJIECHHOCTH;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(hOpMUPOBAHHOCTb  AKOJOTHMYECKOW KyJIbTYpbl, TOHUMAHUE BIUSHUSA
COIMATbHO-?KOHOMUYECKUX TPOIIECCOB Ha COCTOSIHUE MPUPOJIHON M COLUAIbHON
Cpe/bl, OCO3HaHUE II100AIbHOIO XapaKkTepa 3KOJIOrMYeCKUX MpoOieM, OpUEHTAIIUS
Ha TPUMEHEHHE MaTEMAaTHMYEeCKUX 3HAaHWM JIg pelieHusl 3a7ad B 00JacTu
OKpY’)Karolel cpenpl, MIAaHUPOBAHHE IIOCTYNMKOB W OLEHKH HMX BO3MOXKHBIX
MOCJICICTBUH JJIsl OKPY>KaIOIIel Cpeibl;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUs HAayKH U  OOIIECTBEHHOW  MPAKTHUKW, I[MOHUMaHUE
MaTeMaTHYEeCKOM HayKu Kak cdepbl YeJIOBEHYECKOW eSITeIIbHOCTH, ATaloB ¢
Pa3BUTHA W 3HAYMMOCTH ISl Pa3BUTHS [MBUJIM3AIMH, OBJIAJCHUE S3BIKOM
MaTeMaTHKd M MaTeMaTHYeCKOW KyJIbTYpOH Kak CpPEJCTBOM IIO3HAHUS MUDa,
TOTOBHOCTh OCYIIECTBJISITH TPOCKTHYIO M HCCIEIOBATEIBCKYIO JICSATEIHHOCTh
WHJIMBU]IYaJIbHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBbIC YHHBEpPCaJIbHbIE YUeOHbIe 1eiiCTBUA

ba3oBble ornueckue AeMcTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TMOHATHIA, OTHOUICHUH MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpEJICIICHHs] TIOHSATUM, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAIIH,
OCHOBaHUS JIJIsi 0000IICHHS U CPABHEHUSI, KPUTEPUH TIPOBOAMMOTO aHAIIN34;

BOCIPUHMMATh,  (OPMYJIUPOBATH U  MPeoOpa3OBBHIBATH  CYXKICHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, €IMHUYHBIC, YACTHBIC U 00IIIHE, YCIOBHBIC,

BBISIBJIATH MAaTEMATUUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPKACHUSX, MpEJiaraTb KpUTCPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEW Y IPOTUBOPEUYN;

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

POBOJIUTH CAMOCTOSITENILHO JI0KA3aTEbCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAaUBaTh apPryMEHTAIMIO, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BHIBOJIBI;

BbIOMpaTh cmoco® pemeHus y4eOHOM 3amauu  (CpaBHUBATHh HECKOJIBKO
BAPDUAHTOB  PEILICHUS, BbIOMpaTh  HauOolee  MOAXOIAIIUA C  y4ETOM
CaMOCTOSITEJIbHO BBIJCJICHHBIX KPUTEPUEB).

Ba3oBble ucciienoBarebckue 1eicTBHS:



UCII0JIb30BaTh BOIPOCHl KaK HCCIEI0BATEIbCKAA HHCTPYMEHT IO3HAHMS,
(GopMynrpoBaTh  BONPOCHI,  (PUKCUpYIOIIME  MPOTUBOpEYHE,  MpodIeMy,
yCTaHaBIMBaTh MCKOMOE W JAaHHOE, (hOPMHUPOBATH TUIIOTE3Y, apryMEHTHPOBATH
CBOIO MTO3ULIMIO, MHEHHE;

IPOBOAUTH CAMOCTOSATENIBbHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEI0BAHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MaTeMaTHuecKoro oObeKTa, sIBJIEHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSIMH, IPOLECCAMU;

CaMOCTOSITETLHO (OPMYJIMPOBATH OOOOIIEHUS U BBIBOJBI IO pPE3yjbTaTaM
OpOBENEHHOTO  HAOMIOJEHUs,  HCCIEIOBAaHUS, OLEHUBATH  JOCTOBEPHOCTD
NOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IEHU;

IPOrHO3UPOBATh BO3MOXKHOE pAa3BUTHE IIpoliecca, a TakKe BbIIBUIAThH
NPENOJIOKEHUS O €r0 Pa3BUTUU B HOBBIX YCIOBHSIX.

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 MHGOPMAIMIO PA3JIMYHBIX BHUAOB U
dbopm npencTaBICHU;

CTPYKTYpPHpPOBaTh MH(POpPMALIMIO, MPEJCTABIATh €€ B pa3IMYHBIX (popmax,
WLUTIOCTPUPOBATH TpadUyECKU;

OLICHUBATh HaAEKHOCTh uHbOpMAITIH 1o CaMOCTOSITEIILHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBeEpPCAJIbHbIEe YUeOHbIE IeCTBUS

OO01menune:

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¢ OOCYXXJICHHsI 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYXKTaeMOW TEMBHI,
mpoOJIeMBl, peIracMoi 3ajad, BBICKA3bIBaTh HJCH, HAIlCJICHHBIC HAa ITIOUCK
pEIIeHUs, COTMOCTAaBISATh CBOU CYXKJICHUA C CYXICHUSIMU JAPYTUX YYaCTHHUKOB
navanora, oOHapyXHMBaTh Pa3jIUyHde U CXOJICTBO IO3HUIIUM, B KOPPEKTHOH (opme
dbopMyITHpPOBATh Pa3HOTIACHS, CBOM BO3PAKCHHUSI;

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

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH
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, 3MOIMOHAJIbHBIN MHTEJJICKT:

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

NpEeABUIETh TPYAHOCTH, KOTOPbIE MOTYT BOSHUKHYTh MPU PEIICHUU 3a/1a4H,
BHOCUTH KOPPEKTHUBHI B JIEATCILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX,
HaWJIEHHBIX OIIUOOK, BHISIBICHHBIX TPYAHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTAaTa I[N U YCIOBUSIM, OOBSICHATh MPUYUHBI
JOCTHDKEHUSI WJIM HEJOCTHXKCHUSI PE3yJbTaTOB JEATEIbHOCTH, 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 pabOThI, pacrpenensiTh
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 CBOM 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:

¢ CBOOOJIHO OIEPUPOBATH OCHOBHBIMH TOHSATHUSMH CTEPEOMETPUU TIPH
pEIIeHUH 337249 U MTPOBEICHUA MaTEeMAaTUYECKUX PACCYKICHUH;

o IPUMEHATH AKCMOMBI CTEPEOMETPUU M CIEICTBUS M3 HUX TMPU PEIICHUH
T€OMETPUYECKUX 3a/1a4;

o KJTACCU(PUITMPOBATh B3aMMHOE PACIONIOKECHHUE TPSIMBIX B TPOCTPAHCTBE,
TUTOCKOCTEH B MTPOCTPAHCTBE, MPSMBIX U MJIOCKOCTEH B MMPOCTPAHCTBE;

e CBOOOJIHO  OMEpPUPOBATH TOHSTHSAMH, CBSI3aHHBIMH C  yrjaMd B
POCTPAHCTBE: MEXIY MPSIMBIMH B TIPOCTPAHCTBE, MEXAY MPSIMON H
TIOCKOCTBIO;

 CBOOOJTHO OTIEpUPOBATH MOHATUSIMH, CBI3aHHBIMUA C MHOTOTPAaHHUKAMU;



¢ CBOOOJIHO pacro3HaBaTh OCHOBHBIE BHAbl MHOI'OTPAHHHUKOB (Mpu3Ma,
nupamuia, NpsMOYTOJIbHBIN Napajiesenunen, Kyo);

e KJIACCH(UIIMPOBATh ~ MHOTOTPAaHHUKH,  BbIOMpas  OCHOBaHUS Ui
KJ1IaccuuKaIuu;

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

e BBITIOJIHATD MMApaIeNIbHOE, IIEHTPAJIbHOE U OPTOrOHAIBHOE MTPOCKTUPOBAHUE
(Guryp Ha MmIOCKOCTh, BBIMOJIHATH U300paKeHUs PUTYD HA IJIOCKOCTH;

e CTPOUTH CEUEHUSI MHOTOIPAHHMKOB DPA3JIMYHBIMU METOJIaMH, BBIIOJIHATh
(BBIHOCHBIE) IMJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYD:
BUJ] CBEPXY, COOKY, CHU3Y;

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

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

¢ CBOOOJIHO OMEepUPOBaTh MOHATHSIMHU, COOTBETCTBYIOIIMMH BEKTOpaM H
KOOpJIMHATaM B MIPOCTPAHCTBE;

e BBIIIOJIHATH JI€HCTBHSI HaJl BEKTOPAMU;

epelIaTh 33Ja4M HA JIOKA3aTEJBCTBO MAaTEMaTUYECKUX OTHOLICHHW W
HaX0XJACHUE T'€OMETPUYECKUX BEIMYMH, NPUMEHSS W3BECTHBIE METOBI
IIPY PEIICHUH MAaTeMaTUYECKUX 3a7a4 MOBBIIIEHHOIO U BBICOKOI'O YPOBHS
CJIOKHOCTH;

e [[DUMEHATH NPOCTEHIIME MPOTPaMMHBIE CpPEACTBA M DAJIEKTPOHHO-
KOMMYHHUKAaIlHOHHBIE CUCTEMBI IIPU PELIEHUU CTEPEOMETPUUECKUX 3a1ay;

e U3BJIEKAaTh, NPEOOpPA3OBBIBATH M HHTEPIPETUPOBATh HH(MOpPMALHIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, NPEe/CTaBICHHYIO Ha
yepTexax U pUCyHKax;

e [[DUMEHATH  IOJIYYEHHBbIE 3HAaHUS HA NPAKTUKE: CpaBHUBATb W
AHAIM3UPOBATH PEaJbHbIE CUTYallUH, IPUMEHATHh W3yYEHHBIE IOHATHUS B
npolecce IOHCKa peHIeHHs MaTeMaTHYecKu COopMyIHpPOBaHHOMN
npoOJieMbl, MOJEINPOBATh pEalbHbIE CUTyalldd Ha SI3bIKE TCOMETPHH,
UCCIIEI0BAaTh NMOCTPOEHHBIE MOJENIH C UCIOJIB30BAHMEM I€OMETPUUYECKHX
HNOHATUN U TEOpeM, ammapaTta aiareOpbl, pemaTh MPaKTHUYECKHUe 3ajau,
CBSI3aHHBIE C HAXOXKJIECHUEM T€OMETPUUECKUX BEJIMYNH;

e IMETh MPEJCTABICHUS OO0 OCHOBHBIX 3Talax pa3BUTHS T'€OMETPUU Kak
COCTaBHOMU 4acTu (yHJIaMEHTa Pa3BUTHUS TEXHOJIOTHH.

K xonmy 11 kiaacca oOyvaromuiicst HAy4UTCS:



¢ CBOOOJIHO OINEpPUPOBATH MOHATUSMH, CBA3AHHBIMM C UWIMHAPUYECKOMH,
KOHMYECKOH U c(hEepudYecKoil MNOBEPXHOCTSAIMHU, OOBICHITH CIOCOOBI
MOJIY4EHHS;

e ONIEPUPOBATH MOHATUSAMHU, CBSI3aHHBIMU C TEJIaMHU BpaALICHUS: LUIUHAPOM,
KOHYCOM, chepoit u mapom;

e pacno3HaBaTh Teja BpauleHus (LWIMHIP, KOHYC, cepa U map) U OObACHSIThH
CIOCOOBI MOTYUYEHUS TN BPALLEHUS;

e KJIaCCU(PUIIMPOBATH B3aUMHOE PACIIONIOKEHUE C(Pephl U MITOCKOCTH;

¢ BIYUCIIATh BEJIWYMHBI HJIEMEHTOB MHOTOIPAaHHUKOB W TeJl BpalleHUs,
00BEMBI U MIIOMIAIM TOBEPXHOCTEH MHOTOIPAaHHUKOB W TEJNl BpAIEHUS,
reOMETPUYECKUX Tell C IPUMEHEHUEM (HOPMYT;

¢ CBOOOJIHO OINEPUPOBATH MOHATHUSIMH, CBSI3AHHBIMU C KOMOWHALUAMH TeNl
BpallleHUs] ¥ MHOTOIPAaHHUKOB: MHOTOTPAaHHUK, BIIMCAHHBIA B cdepy U
ONMMCAaHHBIA OKOJIO cephl, chepa, BIUCAHHAS B MHOTOTPAHHUK WU TEJIO
BpalllCHHUS;

¢ BBIYUCIIATH COOTHOIICHUSI MEXAY IUIOHIAASMU MOBEPXHOCTEH U 00bEMaMHU
I10JTOOHBIX TEI;

e M300paXkaTh M3y4yaemble (QUTYPHI, BBIIOJHATH (BBIHOCHBIE) TIOCKHE
YepTeXKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUI CBEpXY, COOKY,
CHU3Y, CTPOUTb CEUEHHUS TEJl BPAILICHHUS;

e U3BJIEKATh, HWHTEPIPETUPOBATh U MPeoOpa3oBbIBaTh HHGOPMAIHIO O
IPOCTPAHCTBEHHBIX TI'E€OMETPUYECKUX (UTypax, TMPEACTaBICHHYIO Ha
YepTekax U pUCyHKax;

 CBOOOJIHO OTIEpUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

e BBIIIOJIHATH ONEpALlK HaJl BEKTOPaMU;

*3371aBaTh INIOCKOCTh YPABHEHUEM B JIEKAPTOBOI CUCTEME KOOPAUHAT;

e pElIAaTh T€OMETPUUECKUE 3a/1a4H HA BBIYUCIIEHUE YIJIOB MEXAY MPSAMBIMU U
IUIOCKOCTSIMH, BBIYMCIIEHUE PACCTOSTHUN OT TOYKH JI0 IUIOCKOCTH, B LIEJIOM,
Ha IPUMEHEHHE BEKTOPHO-KOOPANHATHOTO METO/1A MPU PELICHUH;

¢ CBOOOZHO ONEpPUPOBAaTh MOHATHUAMH, CBA3AHHBIMH C JIBUJKEHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHU;

¢ BHITIOJIHATh M300paKEHUS MHOTOTPAaHHUKOB M TEN BpaIlleHUS TPH
NapajuyieIbHOM  TEPEHOCE, UEHTPAIbHOM CHUMMETPHUM, 3€PKaJbHOU
CUMMETPHH, IPU TIOBOPOTE BOKPYT MPSIMOM, TpeoOpa3oBaHusl Moa00us;

e CTPOUTH CEYEHHUS] MHOIOTPAaHHUKOB M TE€J BPAILIEHUS: CEUYECHHs LUIUHAPA
(mapanienbHO Y NEPHEeHAUKYISIPHO OCH), CEYEHUsl KOHYyca (MapasuiesibHbIe
OCHOBaHHIO M MPOXOSALINE YepE3 BEPUINHY ), CEUEHUS 11apa;

* ICIIOJI30BaTh METOJbl TIOCTPOEHUSI CEYEHHMI: METOJ CIJEI0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYIIEN TIOCKOCTH;



e JOKA3bIBaTh FT€OMETPUUECKUE YTBEPKICHHUS;

e IPUMEHATh TeOMEeTpUYecKre (HaKThl MJISI PEIICHHUS CTEPEOMETPUUECKUX
3a7a4, MPEANONATalOluX HECKOJBKO IIAaroB pELICHUA, €CIU YCIOBUSA
MIPUMEHEHUS 3a/1aHbI B SIBHOU U HESIBHOU (hopMe;

epeIIaTh 3aJa4d HA JIOKA3aTEJIbCTBO MATEMATUYECKMX OTHOLICHUW U
HaXO0XJICHUE TEOMETPUUYECKUX BEJINYNH;

e IPUMEHATH IIPOrPAMMHBIE CPEACTBA M JJIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHUCTEMBI IIPU PELIEHUH CTEPEOMETPUYECKUX 3aad;

e IPUMEHATH MOJIYYCHHbIC 3HAHUS HA MPAKTUKE: CPABHUBATH, AHAIIM3UPOBATH
U OLICHWBAaTh PEAJbHBIC CUTYallUH, MPUMEHATb HU3YYCHHBIC TIOHATHSA,
TEOPEMBbI, CBOMCTBA B IIPOILIECCE IIOMCKA PELICHUA MATEMATUYECKU
chopMyJIUpPOBaHHOW MPOOJIEMBI, MOJEIUPOBATh peajbHbIE CUTYyallMu Ha
SI3bIKE TEOMETPHUU, UCCIIEA0BATH OCTPOCHHBIE MOJIENIN C UCTIOJIb30BAHUEM
TCOMETPUYECKUX TMOHITHH M TEOopeM, ammapara aiareOpbl, pemniaTh
MMPAKTUYECKUE 3aJauy, CBA3aHHBICE C HAXOXKICHUEM TE€OMETPUUYECCKUX
BEJIMYMH;

e UMETh TMPEJCTABICHUS OO0 OCHOBHBIX JTalax pPa3BUTUS TEOMETPUM Kak
COCTaBHOM YacTu (pyHIaMEHTa Pa3BUTHS TEXHOJIOTHM.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Kourpoububie | IIpakTHyeckue
n/n NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsbl
1 BBenenne B ctepeoMeTpuio 23 1 https://lesson.edu.ru
5 B3anMHOe€ pacnosiokeHue npsiMbIX B 6 1 httos://lesson.edu.ru
MIPOCTPAHCTBE
3 [TapanienbHOCTh MPSAMBIX U TIOCKOCTEN B 3 httos://lesson.edu.ru
MIPOCTPAHCTBE
I1
4 epHeHHminpHOCTB MpAMBIX I 25 https://lesson.edu.ru
IJIOCKOCTEN B MPOCTPAHCTBE
VYrubl 1 paccTOsIHUS 16 https://lesson.edu.ru
MHororpaHHuKH 7 https://lesson.edu.ru
BekTopsl B mpocTpaHcTBe 12 https://lesson.edu.ru
3 HOBTOPGHI/IC, 0000111eHre U CUCTEMaTH3aIH 5 5 httos://lesson.edu.ru
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0



https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/

11 KVIACC

KosnuuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbie
Ne i/ P Kourpoubsnbie | IIpakTHuyeckue (mupp )
NMPOrpaMmblI Bcero odpa3oBaTejibHbIE
padoTsbI padoTsbI
pecypcsl
1 AHanutruyeckas TeoMeTpHst 15 1 https://lesson.edu.ru
2 Hosropene, 0606HICHI:IC 1 15 1 https://lesson.edu.ru
cucreMarusanus 3HaHUUu
3 O06BEM MHOTOTPAaHHUKA 17 https://lesson.edu.ru
4 Tena Bpamenus 24 1 https://lesson.edu.ru
5 Tnomanu nosepxHOCTH 1 0OBEME! 9 1 https://lesson.edu.ru
KPYTIIBIX TN
6 JIBrokeHUst 5 1 https://lesson.edu.ru
7 Hosropertie, O606H1€HI:IC 1 17 2 https://lesson.edu.ru
cHCTEeMaTH3aIHsI 3HAHUI
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 8 0



https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne undposbie
w/n Tema ypoka Beero Konrpoabubie | IlpakTuueckue 06pazoBaATENBHbIC
padoTsbI padoTsbI pecypest

OcHoBHbIE IpaBUJIa U300paKEeHUS Ha

1 PUCYHKE IIJIOCKOCTH, MapaJUIeNIbHBIX IPSIMBIX 1 https://lesson.edu.ru
(0Tpe3KoB), cepeIMHbI OTPE3Ka
[TonsiTHS cTepeoMeTpun: TOUKa, psMas,
IJTOCKOCTh, TPOCTPAHCTBO. OCHOBHBIE

2 MpaBUJIa H300paKeHHs Ha PUCYHKE 1 https://lesson.edu.ru
IJIOCKOCTH, MapajieNbHbBIX MPSMBIX
(0Tpe3koB), cepeIMHbI OTPE3Ka
[TonsiTHS: MepeceKarouuecs MIOCKOCTH,

3 MepeceKarInecs mpsiMasi ¥ TNIOCKOCTb; 1 https://lesson.edu.ru
MOJIYIPOCTPAHCTBO
[TonsTHs: MepeceKaronuecs MIOCKOCTH,

4 MEePECEKAIONINECS MPSIMas U TIIOCKOCTh; 1 https://lesson.edu.ru
MOJIYIPOCTPAHCTBO
MHororpaHHuKH, U300paskeHre MPOCTEUITNX

5 MIPOCTPAHCTBEHHBIX (UTYD, 1 https://lesson.edu.ru
HECYIIECTBYIOIUX 00BEKTOB
MHororpaHHuKH, 1300paKeHne MPOCTEHIINX

6 MIPOCTPAHCTBEHHBIX (PUTYD, 1 https://lesson.edu.ru
HECYIIECTBYIOIIHUX 00BEKTOB

7 AXCHOMBI CTEPEOMETPHUH U TIEPBBIE 1 https://lesson.edu.ru
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CICACTBUA U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBHIE
CJIEJICTBMS U3 HUX

https://lesson.edu.ru

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
creactBus U3 HUX. CocoObl 3a1anus
MPSIMBIX U IJIOCKOCTEN B IPOCTPAHCTBE.
O603HaueHus NPSIMbIX U IIOCKOCTEN

https://lesson.edu.ru

10

N300paxkenue ceueHnil nupamuabl, Kyoa u

MIPU3MBI, KOTOPBIE MPOXOJIAT Uepe3 ux péopa.

N300paxkeHue nepeceveHus MoJTy4eHHBIX
IIJIOCKOCTEN. PackpanmBaHre MoCTPOEHHBIX
CEYECHMI pPa3HbIMM LIBETAaMU

https://lesson.edu.ru

11

N300paxkenue ceueHnit nupamuabl, Kyba u

MIPU3MBI, KOTOPBIE MPOXOIAT Uepe3 ux péopa.

N300paxkeHue nepeceueHus: NOJIy4eHHBIX
IJIOCKOCTEN. PackpammBaHue moCTPOSHHBIX
CeUeHUH pa3HbIMU I[BETaMU

https://lesson.edu.ru

12

N3obpaxenne ceueHnit mupaMuibl, Kyda u

MIPU3MBI, KOTOPBIE MMPOXOJIAT Uepe3 ux péopa.

N3o00paxkenue nepeceveHus MoIy4eHHbIX
iockocTel. PackpammBanue mocTpoeHHbIX
CeUeHUH pa3HbIMU I[BETAMU

https://lesson.edu.ru

13

N3o00paxkenue ceueHnit mupamMubl, Kyba u

MIPU3MBI, KOTOPBIE MMPOXOIAT Yepe3 ux péopa.

I/1306pa>KeHHe NnepeceUCHUs MOJIYUYCHHBIX
IIOCKOCTEMH. PaCKpaI_HI/IBaHI/IC NMOCTPOCHHBIX
CEUYCHUI Pa3HbIMU LIBETaMU

https://lesson.edu.ru

14

Meton ciaenoB ajs MMOCTPOCHUMA CeYeHHI

https://lesson.edu.ru
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15

Mertoa cienoB Ui HOCTPOSHHS CEUCHHIA.
CpoiicTBa nepece4eHnii MpsIMbIX U
IJI0CKOCTEN

https://lesson.edu.ru

16

Mertoa cieoB Uit HOCTPOCHHS CEUCHHM.
CpoiicTBa epece4eHnii MpsIMbIX U
IIJIOCKOCTEN

https://lesson.edu.ru

17

[TocTpoenue ceuenuit B nmupamuae, Kyoe mo
TpéM Toukam Ha péopax. Co3manue
BBIHOCHBIX YEPTEKEU U 3aMKCh I1aroB
MMOCTPOCHUS

https://lesson.edu.ru

18

[TocTpoenune ceuenuit B mupamuae, Kyoe mo
TpéM Toukam Ha péopax. Co3manue
BBIHOCHBIX YEPTEIKEH U 3aMKCh I1aroB
MIOCTPOEHUS

https://lesson.edu.ru

19

[TocTpoenue ceuenuii B mupamue, Kyoe mo
TpéM Toukam Ha péopax. Co3manue
BBIHOCHBIX YEpPTEKEW U 3aIliCh I1aroB
MOCTPOCHHUS

https://lesson.edu.ru

20

[TocTpoenue ceuenuii B nmupamuie, Kyoe mo
TpéM TOoukaMm Ha péopax. Co3manue
BBIHOCHBIX YEPTEKEN U 3alHUCh 11aroB
MIOCTPOEHUS

https://lesson.edu.ru

21

[ToBTOpenue mianumerpuu: Teopema o
MIPOMOPLIIMOHANBHBIX 0Tpe3kax. [lomobue
TPEYTrOJIbHUKOB

https://lesson.edu.ru

22

[ToBTopenue mnanumerpun: Teopema
Menenas. PacueTsl B ceueHUIX HA
BBIHOCHBIX 4yepTexax. Mcropus passurus
IUIAHUMETPUU U CTEPEOMETPUH

https://lesson.edu.ru
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23

KonTposnbHas padora "AKCHOMBI
p p
crepeomerpun. Ceuenus"

https://lesson.edu.ru

24

B3anMHOE pacnoiokeHue npsMbIX B
npoctpaHcTBe. CKpeLIUBaIOLINECS MPSMBIE.
[Ipu3Haky CKpemMBAIOIMIMXCS MPSAMBIX.
[TapamienpHbIe IPsIMBIE B IPOCTPAHCTBE

https://lesson.edu.ru

25

TeopemMa o CylIeCTBOBAHUU U
€MHCTBEHHOCTH IIPSIMO MapasuleIbHON
JAHHOM IPSIMOM, MTPOXOJSIIEN Yepe3 TOUKY
MPOCTPAHCTBA U HE JISKAIIEH Ha TAHHOU
npssMoi. Jlemma o nepecedeHnun
MapajuIEIbHBIX MPSMBIX IIOCKOCTHIO

https://lesson.edu.ru

26

[TapannensHOCTB TpeX MpsiMBIX. Teopema o
TpEX MapajuieIbHbIX NpsMbIX. Teopema o
CKPELIUBAIOIIMNXCS MPSAMBIX

https://lesson.edu.ru

27

[TapannensHoe npoekTrpoBanue. OCHOBHBIE
CBOWCTBA MApAJUICTHLHOTO MPOCKTUPOBAHMUSL.
N3obpaxenue pa3Hbix Guryp B
napajuieIbHON MPOSKIIUH

https://lesson.edu.ru

28

LlenTpanbHas npoekus. Yroi ¢
COHAIPABJICHHBIMU CTOPOHAMH. YTOJ MEX]LY
MPSIMBIMH

https://lesson.edu.ru

29

3amaun Ha JOKa3aTeNbCTBO U UCCIIEIOBAHUE,
CBSI3aHHBIE C PACIIOJIOKEHUEM MPSAMBIX B
MIPOCTPAHCTBE

https://lesson.edu.ru

30

[ToHATHA: MapaNIENBbHOCTD NPSAMON U
IIJIOCKOCTH B IIpocTpaHcTBe. [IpusHak
MapajuIeIbHOCTH IPSMOU U IIOCKOCTH.
CaolicTBa NapayuIeIbHOCTU IPSIMOM U

https://lesson.edu.ru
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IIJIOCKOCTH

31

I'eomeTrpuueckue 3a1auy Ha BEIYUCIEHUE U
JI0Ka3aTeNbCTBO, CBA3AHHBIE C
NapajIeIbHOCTBIO MPSMBIX U IUIOCKOCTEH B
IIPOCTPAHCTBE

https://lesson.edu.ru

32

[TocTpoenue ceuenus, MPOXOSIIETO Yepes3
JTAHHYIO TIPSIMYIO HA YEPTEkKe U
MapajyIeIbHOTO APYrou npsiMoil. Pacuér
OTHOIIIEHUI

https://lesson.edu.ru

33

[TapannensHast mpoeKUs, IPUMEHEHHE IS
MOCTPOCHHUSI CEYEHHH KyOa 1
napamnenenumnena. CBoncTBa
napajuiefienune1a u IpusMbl

https://lesson.edu.ru

34

[TapannensHble WI0cKoCTH. [Ipu3Haku
MapayuiebHOCTH JBYX MIIOCKOCTEM

https://lesson.edu.ru

35

TeopeMa o mapaieIbHOCTH U
€IMHCTBEHHOCTH IJIOCKOCTH, MMPOXOAsIIei
yepe3 TOUKY, He MPUHAAISKAILYI0 TaHHOM
IJIOCKOCTH M CIIEACTBUS U3 HEE

https://lesson.edu.ru

36

CBolicTBa napauiesIbHbIX MIJIOCKOCTEH: O
MapajuIeIbHOCTH MPSAMBIX MIEPECCUCHHS TIPH
MepeceYeHNH JIBYX MapaljiebHbIX
IJIOCKOCTEHN TpeThen

https://lesson.edu.ru

37

CpoiicTBa napasuieabHbIX IIIOCKOCTEN: 00
OTpPE3KaAX NapajljIeNbHBIX IPSIMBIX,
3aKITIOYEHHBIX MEXKY MapajieIbHbIMU
MJIOCKOCTSIMU;, O TIEPECEUEHUH MPSMOU C
JBYMSI ITapaJIeIbHBIMU IIOCKOCTSIMHU

https://lesson.edu.ru
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[ToBTOpenue: reopema [Mugaropa Ha

38 https://lesson.edu.ru
ILIOCKOCTH
IloBTOpEHUE: TPUTOHOMETPUS

39 P P P https://lesson.edu.ru
MPSIMOYTOJIBHOTO TPEYroJIbHUKA
CaolicTBa Ky0a ¥ IPAMOYTOJIBHOTO

40 Y PAMOYT https://lesson.edu.ru
napajuiesenumea
Brruucienue 1mH OTPE3KOB B KyOe 1

41 P Y https://lesson.edu.ru
MPSIMOYTOJIbHOM TapajuieienuIiese
[IepneHUMKYISIPHOCTD NPSMOM U TUIOCKOCTH.

42 [Ipu3Hak nepneHaAuKyIIPHOCTH IPSIMOM U https://lesson.edu.ru
IUIOCKOCTH
[IepneHMKYISIPHOCTB NMPSMOM U TUIOCKOCTH.

43 [Ipu3Hak neprneHauKyIIPHOCTH TPSIMON U https://lesson.edu.ru
IJIOCKOCTH
TeopeMa o CyleCTBOBAaHUU U
€TMHCTBEHHOCTH IIPSIMOI, MPOXO0AAIIcH

44 P P https://lesson.edu.ru
yepe3 TOUKY MPOCTPAHCTBA U
MEePIEHANKYISIPHOHN K TIIOCKOCTH
IImockocTy ¥ meprneHINKYIAPHLIE UM

45 p Yip https://lesson.edu.ru
MpsSIMbIE B MHOTOTpaHHUKAX
IImockocTy ¥ mepreHIUKYIAPHBIE UM

46 p AP https://lesson.edu.ru
MpsSIMbIE B MHOTOTpaHHUKAX
Tlepnenmukyssap u HakioHHas. [locTpoenue

47 p yip p https://lesson.edu.ru
MEePIEHIUKYISIPa U3 TOUKH Ha MPAMYIO
Ilepniennkynap u HakioHHas. [locTpoenue

48 p yip p https://lesson.edu.ru
MEePIEHIUKYISIPa U3 TOUKH Ha MPAMYIO
TeopeMa o TpéX nepneHIUKyIsIpax (Ipsamas

49 p p p ynapax (mp https://lesson.edu.ru

u oOpaTHast)
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Teopema o Tpéx nepneHAUKysApax (mpsmas

50 https://lesson.edu.ru
u oOpaTHast)

o1 YT0J1 MEXKIy CKpELIUBAIOIMMHUCS ITPAMBIMHU https://lesson.edu.ru

52 [Touck nepreHIMKyISIPHBIX TPSIMBIX C ) httos://lesson.edu.ru
MTOMOIIBIO NEPIIEHIUKYIISPHBIX INIOCKOCTEN

53 OpTtoroHaiabHOE IPOSKTUPOBAHUE https://lesson.edu.ru
[TocTpoenue ceuenuii kyoa, MpU3Msl,

54 MPaBUILHOW MUPAMHUJIBI C TOMOIIBIO https://lesson.edu.ru
OPTOTOHAJILHOM IIPOEKIINU
[TocTpoenue ceuenuii Kyoa, MpU3MBl,

55 MPaBUILHOW MUPAMHUJIBI C IOMOIIBIO https://lesson.edu.ru
OPTOTOHAJIBLHOM IIPOEKIINU
CuMMeTpHs B IPOCTPAHCTBE OTHOCUTEIBHO

56 mI0CcKOCTH. [lmockocT cuMMeTpuii B https://lesson.edu.ru
MHOTOTpPaHHUKAX

57 [Ipu3Hak neprneHauKyIIpHOCTH IPSIMON U httos://lesson.edu.ru
IJIOCKOCTH KakK CJIEJICTBUE CUMMETPUN

58 HpaBPIJ'IBHIfC MHOTOTpaHHUKH. Pacuér httos://lesson.edu.ru
PacCTOSHUIN OT TOYKHU JI0 MJIOCKOCTH

59 HpaBI/IJ'IBHIiIC MHOTOTpaHHUKH. Pacuér httos://lesson.edu.ru
PaCcCTOSIHUIN OT TOYKHU JI0 MJIOCKOCTH
CriocoObl OITyCTUTH MEPIIEHINKYISPDIL:

60 CUMMETpPHS, CABUT TOYKH MO MapaJljieIbHON https://lesson.edu.ru
NpAMOM

61 (A 10 Henapannemzﬁoﬁ TpAMOR, https://lesson.edu.ru
U3MEHEHHE PACCTOSTHUM

62 KonTtponpHas padota "B3anmuoe httos://lesson.edu.ru

PACIIOJIOKCHUC TIPAMBIX U IUIOCKOCTEH B
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npocrpaHcTae”

63

IToBTOpEHME: Yyroy MeX 1y NPsSIMBIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TeOpeMa
KOCHHYCOB

https://lesson.edu.ru

64

[ToBTOpEHME: Yyroy MexIy
CKpCHIUMBAOIUMHUCH ITPAMBIMU B
MIPOCTPAHCTBE

https://lesson.edu.ru

65

FCOMCTpI/I‘-ICCKI/IC MCTOABI BEIYUCIICHHUA yTJIa
MCXKAY NPSAMBIMU B MHOT'OT'PpaHHUKAX

https://lesson.edu.ru

66

JIByrpanHsb1i yroy. CBOMCTBO JIMHEWHBIX
YTJI0B ABYTPAaHHOTO yria

https://lesson.edu.ru

67

[TepnenaukynspHble I0CKOCTH. CBOMCTBA
B3aMMHO NEPIEHAUKYIAPHBIX IIOCKOCTEN

https://lesson.edu.ru

68

[Ipu3Hak neprneHIuKyIIpPHOCTH TI0CKOCTEN;
TeopeMa O MPSIMOU NepecedeHust IByX
IJIOCKOCTEHN NEPNEHIUKYISIPHBIX TPEThEU
IJI0CKOCTH

https://lesson.edu.ru

69

[IpssMOYTOIBHBIN MMapasuIeNenuIe; Kyo;
M3MEpeHusl, CBOMCTBA MPSIMOYTOJILHOTO
napasuieNenuneaa

https://lesson.edu.ru

70

TeopeMa 0 JUaroHaJii npsMoyroJibHOTO
ImapaijiCaCimIicia u CJICACTBUC U3 Heé

https://lesson.edu.ru

71

CTePCOMeTpI/I‘IeCKI/Ie W IIPUKJIAIHBIC 3a/1a4U,
CBA3aHHBIC CO B3aMMHBIM PACIIOJIOKCHUEM
NPpAMBIX U IIJIIOCKOCTHU

https://lesson.edu.ru

72

HOBTOpeHI/ICZ CKpCUIUBAIOMIUCCA TIPSAMBIC,
HapaJiICJIbHBIC TIJIOCKOCTU B CTAHAAPTHBIX

https://lesson.edu.ru
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MHOT'OrpaHHUKax

[Tapa mapayenpHbIX IJIOCKOCTEN HA
CKPCHIMBAIOIUXCA MTPAMBIX, PAaCCTOAHUC

73 https://lesson.edu.ru
MEX/Ty CKPEIIUBAIOITUMUCS MIPSIMBIMU B
MPOCTBIX CUTYAIUAX
Paccrosgune oT TOYKH 10 IIJIOCKOCTH

74 g ’ https://lesson.edu.ru
paccTosiHUEe OT MPSIMOM JI0 TNIOCKOCTH
Brruncnenue paccTosHUN MEX Ty

75 CKPEIIMBAOIIUMHUCS TPSAMBIMH C TOMOIIBIO https://lesson.edu.ru
MEePIEHIUKYIISIPHON TJIOCKOCTH
TpéXxrpaHHbIi yroj, HEpaBeHCTBA JJIs
TpeXrpaHHbeIX yriIoB. Teopema ITudaropa

76 PEXIP T P Paropa, https://lesson.edu.ru
TEOPEMBbI KOCHHYCOB U CHHYCOB JIJIS
TPEXTPAHHOTO yIJyia
OeMeHTHI cheprnIeCcKOil TEOMETPHH:

77 bep p https://lesson.edu.ru
reoJie3nduecKre JUHUN Ha 3eMIie

78 KontponsHas padota "Yrisl u paccTosaus" https://lesson.edu.ru
CucreMatusanus 3HaHui "MHOrorpaHHUK U

79 " P https://lesson.edu.ru
€ro 3JIEMEHTHI
ITupamupga. Buael nmupamun. [IpasunsHast

80 p p p https://lesson.edu.ru
nupamMua
IIpusma. IIpssmast u HaKJIOHHAS IIPU3MBL.

81 p P p https://lesson.edu.ru
[IpaBunbpHas npusma
TIpsimoii mapaiuienenuien, opsiMOYroabHbIN

82 p P » TIPAMOYT https://lesson.edu.ru
napaienenumnesa, Kyo
Brinyknsie MHOTOrpanuuku. Teopema

83 . p p https://lesson.edu.ru
Olinepa

84 Beinykieie MHOrorpaHHuku. Teopema https://lesson.edu.ru
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Olinepa. [IpaBuiibHBIE U OTYIPABUIIbHbBIE

MHOTOTPaHHUKHU

85 KouTtponsHas padora "MHuororpanHuKT" 1 https://lesson.edu.ru
86 [TonsiTHE BEKTOpA HA MJIOCKOCTH H B 1 https://lesson.edu.ru

MIPOCTPAHCTBE
87 CymMa BEKTOpOB 1 https://lesson.edu.ru
88 Pa3zHocTh BekTOpOB 1 https://lesson.edu.ru
89 [TpaBwiio napaurenenwuena 1 https://lesson.edu.ru
90 YMHOKEHHE BEKTOPa Ha YHCIIO 1 https://lesson.edu.ru
01 Paznoxxenne BekTopa 1o 6a3nc3u/ TpEX 1 httos://lesson.edu.ru
BEKTOPOB, HE JIOKAIIHUX B OJTHOM MJIOCKOCTH
92 CkansipHO€ TPOU3BEICHUE 1 https://lesson.edu.ru
93 E;Zi;i:jzeyma MENAY BeKTOpamd B 1 https://lesson.edu.ru
94 [IpocTeiimue 3a7a4u ¢ BEKTOPAMH 1 https://lesson.edu.ru
95 [IpocTeiimue 3a7a91 ¢ BEKTOPAMH 1 https://lesson.edu.ru
96 [IpocTeiimue 3a7a4u ¢ BEKTOPAMH 1 https://lesson.edu.ru
97 [IpocTeiimue 3a7a4u ¢ BEKTOPAMH 1 https://lesson.edu.ru
98 O0001IeHre U cucTeEMaTU3aLUs 3HAHUN 1 https://lesson.edu.ru
99 O00011IeHIE U CUCTEMATHU3ALUS 3HAHUN 1 https://lesson.edu.ru
100 Hroropas koHTpoJIbHAs paboTa 1 https://lesson.edu.ru
101 Hrtoropas koHTpoJIbHAs paboTa 1 https://lesson.edu.ru
102 O00011IeH1E U CUCTEMATH3ALUS 3HAHUN 1 https://lesson.edu.ru
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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11 KVIACC

KosunuecTBo 4acos DJIeKTPOHHBbIE
uudposbie
Nen/m | Tema ypoka Konrpoabubie | IlpakTuyeckue
Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl

IToBTOpenue Temsl "KoopanHaTel BEKTOpa

1 p p " p 1 https://lesson.edu.ru
Ha TUTOCKOCTH H B TIPOCTPAHCTBE
TTosTOpenue temel "Craisipaoe

2 P " P 1 https://lesson.edu.ru
MIPOU3BEICHUE BEKTOPOB
TToBTOpenue Temul ""BerunciieHue yria

3 P y: 1 https://lesson.edu.ru
MEX Ty BEKTOPAMH B TIPOCTPAHCTBE
TloBTOpenue TeMmsul "YpaBHEeHUE IPIMOIA

4 petHe P | P ’ 1 https:/lesson.edu.ru
MPOXOIAIIECH Yepe3 IBE TOUKH
VYpaBHeHME IJIOCKOCTH, HOPMAaJb

5 p - HOP ’ 1 https://lesson.edu.ru
ypaBHEHHUE TJIOCKOCTH B OTPE3Kax
VYpaBHeHME IJIOCKOCTH, HOPMAaJb

6 p - HOP ’ 1 https://lesson.edu.ru
ypaBHEHHE TUIOCKOCTH B OTpe3Kax

7 BekTopHoe npousBeneHue 1 https://lesson.edu.ru
JIuHeliHbIE HEPABEHCTBA, JIMHEHHOE

8 p ’ 1 https://lesson.edu.ru
MIPOTPaMMHUPOBAHUE
JIuHeliHbIE HEPABEHCTBA, JIMHEHHOE

9 p ’ 1 https://lesson.edu.ru
MIPOTPaMMHUPOBAHUE
AHanuTAYecKue METOIbI pacuéra yria

10 p yr 1 https://lesson.edu.ru
MEXAY MPSIMBIMU B MHOTOTPaHHUKAX
AHanmuTrdecKrue METOIBI pacuéra yriia

11 p T 1 https://lesson.edu.ru
MEXIY MIIOCKOCTSIMU B MHOTOTpaHHUKAX

12 dopmyna pacCTOSAHUS OT TOUKH JI0 1 https://lesson.edu.ru
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IIJIOCKOCTH B KOOpAMWHATAxX

HaxoxneHue paccTosiHui OT TOYKHU 10

13 https://lesson.edu.ru
TUIOCKOCTHU B KyOe
HaXO)Kl[CHI/IG aCCTOFIHI/Iﬁ OT TOYKHU O0

14 P . https://lesson.edu.ru
IIJIOCKOCTHU B HpaBI/IJII)HOI/I HI/IpaMI/IIle
Kourpoasaas pabora "AHanmuTHdeckas

15 P " P https://lesson.edu.ru
reoMeTpus
CGLIGHI/UI MHOTOI'PaHHUKOB: CTaHAAPTHBIC

16 p P https://lesson.edu.ru
MHOFOFpaHHI/IKI/I

17 CedeHusi MHOTOIPAaHHUKOB: METO/T CIIE0B https://lesson.edu.ru
CGLIGHI/ISI MHOFOFpaHHI/IKOBi CTaH}IapTHI)Ie

18 IIJIOCKOCTH, MIEPECEUEHNUs MPSAMBIX U https://lesson.edu.ru
IJIOCKOCTEN
[MapamnensHbie IPSIMBIE U IIIOCKOCTH:

19 P P https://lesson.edu.ru
napajuieIbHbIE CEUCHUS
[MapamiensHbie IPSIMBIE U IIIOCKOCTH:

20 P . p“ https://lesson.edu.ru
pacy€T OTHOIICHUH
[NapamienbHbIe IPSIMBIE U IIJIOCKOCTH: YIJIbI

21 P P T https://lesson.edu.ru
MEXTy CKPEIIUBAOITUMUCS MTPSIMBIMU
[TepnieHuKyIISIpHBIE TTPSAMBIE U TUIOCKOCTH:
CTaHIapTHBIE ITaphl NEPHEHAUKYIISIPHBIX

22 P . P p yip https://lesson.edu.ru
IJIOCKOCTEH M MIPSIMBIX, CAMMETPHH
MHOTOTPaHHUKOB
[lepnien UK yISIPHBIE IPSIMBIE U IIIOCKOCTH:

23 p yip p https://lesson.edu.ru
TeopeMa O TpeX MepreHANKYIIpax
[lepnieH UK YISIPHBIE IPSIMBIE U IIJIOCKOCTH:

24 p yip p https://lesson.edu.ru
BBIYHCIICHUS IJIMH B MHOTOTPaHHUKAX

25 [ToBTOpEHME: MIIOIIaAX MHOTOYTOJIBHUKOB, https://lesson.edu.ru
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(hopMyITBI TS TUTOIAEH, COOOpaskeHuUs
nooous

26

HOBTOpeHI/IGI I1omaan MHOFOYFOHBHI/IKOB,
(hopMyITBI IS TUTOIAIEH, COOOpasKeHUs
oao0ust

https://lesson.edu.ru

27

HOBTOpeHI/IGI rmiomaan MHOTOYT'OJIbHUKOB,
(hopMyIBI IS TUTOIIAJIEH, COOOpaKEHUS
noxoous

https://lesson.edu.ru

28

[Inomany ce4eHU MHOTOTPaHHUKOB:
IJIOLIA/IM MTOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOPaKEHHUSI 1101001t

https://lesson.edu.ru

29

[Tnomaay cedeHniit MHOTOTPaHHUKOB:
TIONIA/IA TTIOBEPXHOCTEH, pa3pe3anus Ha
Y4acTH, COOOPaKEHHUSI 110 100Mst

https://lesson.edu.ru

30

Kontponbras padota "[loBropenue:

MHOTOT'PaHHUKH, CEYEHUS] MHOTOIPaHHUKOB"

https://lesson.edu.ru

31

O6bEM Tema. O0BeM PSAMOYTOJIBHOTO
napauiesienunea

https://lesson.edu.ru

32

3amauu 00 yaBoeHUU Kyba, 0 KBajipaType
Ky0a; 0 TPHCEKIIUH yria

https://lesson.edu.ru

33

CrepeomeTpHueCcKHe 3a/1aui, CBSI3aHHbIE C
00BEMOM NPSIMOYTOJILHOTO
napasJiesienumnesa

https://lesson.edu.ru

34

HpI/IKJ'IaILHLIe 3aJa4u, CBA3aHHBIC C
BBIUHCIICHUEM 00bEMA MpsAMOYT'OJIBHOT'O
apajuiejcnuieaa

https://lesson.edu.ru

35

O0BEM npsAMOi IPU3MBI

https://lesson.edu.ru

36

CTepeOMeTpI/ILIeCKI/Ie 3aga4u, CBA3aHHBIC C

https://lesson.edu.ru
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BBIUMCIIEHUEM 00BEMOB TIPSMOM MTPU3MBI

[Ipuknaaneie 3a1a4uu, CBsI3aHHbBIE ¢ 00BEMOM

37 . https:/lesson.edu.ru
MIPSIMOM TTPU3MBI
Brrunciienne 005EMOB TEIN ¢ IOMOIIBIO

38 onpenenénnoro uarerpaiga. OobEM https://lesson.edu.ru
HAaKJIOHHOM IIPU3MBI
Brruucinenne 00bEMOB TENI ¢ IOMOIIBIO

39 onpenenénHoro uarerpaita. O0bEM https://lesson.edu.ru
TTAPAMHUJTBI
dopmyna 00béMa mupamuasl. OTHOIIEHNE

40 PMY. p https://lesson.edu.ru
00BEMOB MUPAMHU/T C OOIITUM yTIIOM
dopmyna 00béMa mupamuasl. OTHOIIEHHE

41 pMY. p https://lesson.edu.ru
00BEMOB MUPAMHU/T C OOIITUM yTIIOM
CrepeoMeTpUYECKUE 3aJ]a4H, CBSI3aHHBIE C

42 p P N ’ https://lesson.edu.ru
00BbEMaMU HAKJIOHHOW MTPU3MBI
CrepeoMeTpHYECKUE 3aJ]a4H, CBSI3aHHBIE C

43 p P ’ https://lesson.edu.ru
00BbEMaMU TTMPAMHUTBI
[Ipuknagaeie 3agaun mo Teme "OO0bEMBI

44 Ten", CBA3aHHbIE ¢ 00BEMOM HAKJIOHHOM https://lesson.edu.ru
MIPU3MBI
IIpuknanasie 3agauu 1o teme "OO0bEMBI

45 P " ) https://lesson.edu.ru
Ten", CBI3aHHbBIE C 00BEMOM ITUPAMHUIBI
IIpumenenne 00bLEMOB. Brruncienue

46 p https://lesson.edu.ru
PacCTOSTHUS JI0 TUIOCKOCTH
KontpoabHasg padora "O0béM

47 P P \ https://lesson.edu.ru
MHOTOTpaHHUKa

WIHHAPUYECKAS [IOBEPXHOCTD
48 H P p ’ https://lesson.edu.ru

oOpa3ymolne UIHHIPTIECKON
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IMOBEPXHOCTH

Hunmuuap. [psamoi KpyroBoi HUIUHAD.

49 https://lesson.edu.ru
[Inomans MOBEpXHOCTH LIUIUHIPA
Kounueckas moBepxHocTs, 00pa3yromnue

50 N P » OOpasyIo https://lesson.edu.ru
KOHMYECKOU noBepxHocTH. Konyc
Ceuenne KOHyCa MIOCKOCTHIO

51 }: ’ https://lesson.edu.ru
napasuieIbHOM MII0CKOCTH OCHOBAHUS
Yceu€Hublii KoHyC. M300pakeHe KOHYCOB

52 . Y P Y https://lesson.edu.ru
nu yCC‘-ICHHI)IX KOHYCOB
ITmomans OOKOBOI IOBEPXHOCTH U IIOJTHOMN

53 P https://lesson.edu.ru
MMOBEPXHOCTH KOHYyCa
ITmomanes OOKOBOI MOBEPXHOCTH U IIOJTHOM

54 p https://lesson.edu.ru
MMOBEPXHOCTH KOHYyCa
CrepeoMeTpHUYeCKHe 3aJIa4H Ha

55 JIOKA3aTeJIbCTBO U BEIYHCIIEHUE, https://lesson.edu.ru
MMOCTPOCHUEM CEYCHHI ITUJIMH]IPA, KOHYyCa
CrepeoMeTpHUYECKHE 3a/Ia4H Ha

56 JI0KA3aTeJIbCTBO U BEIYHCIICHUE, https://lesson.edu.ru
MMOCTPOCHHEM CEYCHHI LIUJIMH]IPA, KOHYyCa
IIpuxknagaeie 3a0a4i, CBI3aHHEIE C

57 p ’ https://lesson.edu.ru
HAIHHIPOM
IIpuxkinagaeie 3a0a4, CBA3aHHEIE C

58 p ’ https://lesson.edu.ru
HAIHHIPOM

59 Cdepa u map https://lesson.edu.ru
[epeceuenue chephl 1 mapa ¢ IIOCKOCTHIO.

60 Kacanue mapa u cdepsl miockoctsto. Bua n https://lesson.edu.ru
n300pakeHue mapa

61 [epeceuenue cdepsl U mapa ¢ IIOCKOCTHIO. https://lesson.edu.ru



https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/

Kacanue mrapa u cdepsi miaockoctsro. Bun u
n300pakeHue mapa

Ypasaenwne chepsl. [Tnomans chepsr u eé

62 . https://lesson.edu.ru
qacrei

63 Cummetpusi cepsl 1 mapa https://lesson.edu.ru
CrepeomeTpuiecKkue 3a1a4 Ha

64 J0Ka3aTejIbCTBO U BBIYHUCIICHHUEC, CBA3aHHBIC https'//lesson edu ru
co cdepoii u mapom, MOCTPOCHHUEM UX ' —
CEeUEHUN IIJIOCKOCTBIO
CrepeomeTpuyeCcKHe 3a/1a4yu Ha

65 JOKa3aTeJIbCTBO U BBIYMCIICHHUEC, CBA3aHHBIC https'//lesson edu ru
co cepoii u mapom, MOCTPOECHHUEM UX ' —
CEUEHUN IIJIOCKOCTBIO
TIpuknagaele 3aga4yn, cBsI3aHHEBIE cO chepoid

66 p ’ bep https://lesson.edu.ru
1 11apoM
[ToBTOpEHME: OKPYKHOCTH HA TUIOCKOCTH,

67 BBIYUCIICHUS B OKPY>KHOCTH, CTAaHAAPTHHIE https://lesson.edu.ru
nonoous
Paszanunble KOMOMHALIMY TEN BPaIeHUS U

68 p https://lesson.edu.ru
MHOTOTPaHHUKOB
3agaun o teMe "Tena u MOBEPXHOCTH

69 " P https://lesson.edu.ru
BpalleHUs
3agaun o TeMe "Tena U MOBEPXHOCTH

70 " P https://lesson.edu.ru
BpalleHUs
KontpoabHas padora "Tena # MOBEPXHOCTH

71 P " P P https://lesson.edu.ru
BpaIlICHUS
O0néM muaapa. TeopeMma 00 00LEME

12 P p https://lesson.edu.ru

psAMOTro NUJIMHApPA
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73

Brruncnenue 00bEMOB TN ¢ TOMOIIHIO
onpenenéuHoro uurerpana. O0bpEM KoHyca

https://lesson.edu.ru

74

[Tnomamy GOKOBOM M TIOTHOM MOBEPXHOCTH
KOHYca

https://lesson.edu.ru

75

CrepeoMeTpHUeCcKUe 3a/1a4l, CBS3aHHbIE C
BBIYHCIICHUEM 00BbEMOB IIWIIHHPA, KOHYCa

https://lesson.edu.ru

76

[Ipuknagaeie 3agaun mo Teme "OO0bEMBI U
TIJTOIAIU TTIOBEpXHOCTEHN Ten"

https://lesson.edu.ru

77

O06béM mapa u maposoro cexkropa. Teopema
00 00bEme mapa. [lnomans cdepsr.
CrepeoMeTpHUeCcKHe 3a/1a4H, CBSI3aHHBIE C
BBIYHCIICHUEM 00BEMOB II1apa, MapOBOTO
CerMEHTa U IapoBOTO CEKTOpa

https://lesson.edu.ru

78

[Tpuknagasie 3agaun mo Teme "OO0bEMBI
Ten", CBsI3aHHbBIE ¢ 00BEMOM IIapa u
0maabio cepbl. COOTHOMICHUS MEXKTY
TJIOIAISIMH TIOBEPXHOCTEH B 00BhEMaMu
OT0OHBIX TE

https://lesson.edu.ru

79

[TonoOHbIE TENa B MPOCTPAHCTBE.
N3menenue 00bEMa rpu mog00uu.
CrepeoMeTprUYECKHUE 3a/1a4H, CBI3aHHBIC C
BBIYHCIIEHHEM 00BEMOB TeJ U IIOIIAAeH
MOBEPXHOCTEH

https://lesson.edu.ru

80

KontponbHas padota "[lnomraau
MMOBEPXHOCTU U 00BEMBI KPYTIIbIX TENI"

https://lesson.edu.ru

81

JIBr>xeHus npoctpaHcTBa. OTOOpakeHusI.
JIBr>keHus U paBeHCTBO ¢uryp. O0mue
CBOMCTBA IBKECHUM

https://lesson.edu.ru
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82

Bupl 1BuKeHMIN: TapasuiesIbHbIN NEPEHOC,
LIEHTPAJIbHAsI CHMMETPUS, 3€pPKajbHAs
CUMMETpPHUS, IOBOPOT BOKPYT HNPSIMOU

https://lesson.edu.ru

83

[Ipeo6pazoBanwmst mogo6us. [Ipsmas u chepa
Ditnepa

https://lesson.edu.ru

84

FCOMeTpI/I‘-IGCKI/Ie 3aaa4i Ha IPUMCHCHUC
JABMOKCHUA

https://lesson.edu.ru

85

Kontponbnas padota "BekTopsl B
npocrpaHcTae”

https://lesson.edu.ru

86

O6o06mmaromiee nopropenue 11 noustuii u
MeToJI0B Kypca reomerpun 10—11 knaccos,
cucreMarn3anus 3HaHui: "[lapamiensHOCT
MPSAMBIX U IJIOCKOCTEN B MpOCTpaHCTBE"

https://lesson.edu.ru

87

O6o6matomee moBropeHue 11 moHATHIA 1
MeTo10B Kypca reomerpun 10—11 knaccos,
cucTtemMaTu3anus 3HaHuil: "BekTopsl B
npocrpasnctae"

https://lesson.edu.ru

88

O6o06matomiee moBropeHue 11 moHATHIA 1
MeToJ10B Kypca reomerpun 10—11 knaccos,
cucTtemMaTu3anus 3HaHuil: "BekTopsl B
npocrpanctae"

https://lesson.edu.ru

89

O6o06matomee nmoBropeHue 11 moHITHI 1
MeToJI0B Kypca reomerpun 10—11 knaccos,
cucreMarusanus 3Hanui: "O0beM
MHOTOTpaHHUKa"

https://lesson.edu.ru

90

Ob6o6maromiee noBroperue 11 noHsATHi U
MeTo10B Kypca reomerpun 10-11 xnaccos,
cucremaTu3anus 3HaHui: "O0beM

https://lesson.edu.ru
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MHOTOIpaHHHUKa"

91

Oo6o6maromiee moropenue 11 nmoHsTHit u
MeTo/10B Kypca reomerpun 10—-11 xnaccos,
cucremarusanus 3Hanuit: "[Inomanu
MOBEPXHOCTU M 00BEMBI KPYTJIbIX Ten"

https://lesson.edu.ru

92

Oo6o6maromee moBroperne 11 moHsTHil 1
MeTo/10B Kypca reomerpun 10—11 xnaccos,
cucreMaTusanus 3Hanuii: "Ilomann
MOBEPXHOCTU U 00BEMBI KPYIJIbIX TENI"

https://lesson.edu.ru

93

Wrorosas koHTposbHasA paboTa

https://lesson.edu.ru

94

Wrorosas koHTposbHas paboTa

https://lesson.edu.ru

95

[ToBTOpEeHME, 0000IIIEHNE U CUCTEMATH3AITHS
3HAHUHN

https://lesson.edu.ru

96

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ poJib B pa3BUTHH COBPEMEHHBIX
WHXEHEPHBIX U KOMIBIOTEPHBIX TEXHOJIOTHI

https://lesson.edu.ru

97

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ poJib B pa3BUTHH COBPEMEHHBIX
WHXEHEPHBIX U KOMIBIOTEPHBIX TEXHOJIOTHI

https://lesson.edu.ru

98

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH 1 €€ POoJib B Pa3BUTHH COBPEMEHHBIX
WHXEHEPHBIX U KOMIBIOTEPHBIX TEXHOJIOTHIA

https://lesson.edu.ru

99

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH 1 €€ POoJib B Pa3BUTHH COBPEMEHHBIX
WHXEHEPHBIX U KOMIBIOTEPHBIX TEXHOJIOTHIA

https://lesson.edu.ru

100

I/ICTOpI/IH Pa3BUTHA CTCPECOMETPHUN KaK
HAaYKHU U eé POJIb B pa3BUTHU COBPCMCHHBIX
HWHXCHCPHBIX U KOMIIBIOTCPHBIX TEXHOJIOTHI

https://lesson.edu.ru
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HcTopus pa3BUTHS CTEPEOMETPUH KaK

101 HAayKU U €€ pOJIb B pa3BUTHUU COBPEMEHHBIX 1 https://lesson.edu.ru
WH)KECHEPHBIX  KOMITBIOTEPHBIX TEXHOJIOTHIA
Hcropus pa3BUTHS CTEPEOMETPUH KaK
102 HayKH u €€ POJIb B Pa3BUTHH COBPEMEHHBIX 1 https://lesson.edu.ru
WH)KECHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHIA
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Maremaruka: anredpa 1 Hayajga MaTeMaTHUYECKOTO aHallu3a, FT€OMETPHSL.
I'eometpus, 10-11 knaccwl/ byty3os B.®., I[Ipaconos B.B. nox penakiueit

CanoBuuyero B.A., Akunonepnoe o6mectBo «M3narensctBo «IIpocsemienue

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

N DPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCHBI CETH
HMHTEPHET

https://resh.edu.ru,

https://edu.skysmart.ru/

https://nsportal.ru/,

https://infourok.ru/,

https://multiurok.ru/
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