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HOACHUTEJIBHAS 3AIINCKA

I'eometpust siBisieTcss OJHUM M3 0a30BBIX KYpPCOB Ha YpPOBHE CPEIHEro
oOmero o0pa3zoBaHusl, TaK Kak 00€CIeYMBAET BO3MOKHOCTh U3yUY€HUS AUCIUIUINH
€CTECTBEHHO-HAYYHON HAIIPABJICHHOCTH M MPEIMETOB TYMaHUTAPHOIO IUKJIA.
[lockonbKy  JlOrMYecKoe  MblieHue,  (GopMHpyeMoe  MpU  U3YUCHHUH
oOy4YaromMUMHCS TMOHATHUHUHBIX OCHOB T'€OMETPUHU, IPHU J0KA3aTEeIbCTBE TEOPEM U
ITOCTPOCHHUH LIETOYKHU JIOTUYECKUX YTBEPKICHHUM MPU PELICHUH N€OMETPUUYECKUX
3aJa4, YMEHHME BBIIABUIaTb MW ONPOBEpPraTb THUIIOTE3bl HEMOCPEIACTBEHHO
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
U3YYeHUH T'€OMETPHUH, KaK COCTaBISIONICH MpeaMeTHol obnactu «MaTemaTuka u
uHpopMaTuka»  uyepe3  oOecrieueHHe  BO3MOXKHOCTH  NPUOOpETeHHs |
UCIIOJIb30BaHUs Oosee TiyOOKMX TE€OMETPUYECKHMX 3HAaHUW U JIeWCTBHM,
cnenupUYHBIX T€OMETPUH, U HEOOXOIUMBIX JUIsl YCIIEITHOTO MPOQPECCHOHATBHOTO
o0pa3oBaHus, CBSI3aHHOTO C UCIIOJIb30BAHHUEM MAaTEMATHKU.

[IpuoputeTHpIMH 3a7auyaMu Kypca TE€OMETPUM Ha YINIyOJEHHOM YpPOBHE,
pacIIupsIIOIIMMU U YCUIUBAIOUIMMH Kypc 0a30BOTO YPOBHSI, SIBJISIIOTCS:

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

(opMupOBaHUE NPEACTABICHUS O IMPOCTPAHCTBEHHBIX (Urypax Kak o
BXHEHIIMX MAaTEMaTUYECKUX MOJENAX, IO3BOJSAIOIIMX OINUCHIBaTh W HU3y4aTh
pa3HbIE SBJICHUS OKPY>KAIOIIET0 MUpPA, 3HAHHUE IMOHATUHHOTIO arapara o pasaeiy
«CtepeoMeTpus» yueOHOro Kypca reOMETpHH;

(¢opmMupoBaHue  yMeHMs ~ BJaJ€Th  OCHOBHBIMH  MOHATHSMH O
IPOCTPAHCTBEHHBIX (UI'ypax M HMX OCHOBHBIMU CBOICTBaMM, 3HAHHE TEOPEM,
GopMynT M yMEHHE HX NPUMEHSATh, YMEHHUS JOKa3blBaTh TEOPEMbl M HAXOAUTH
HECTAaHJIapPTHBIE CIIOCOOBI PEILICHUs 3a/1a4;

(GopMupoBaHUE YMEHHUS paclo3HaBaTh Ha YEpPTEKax, MOJEIAX U B PealbHOM
MHpE MHOTOTPAHHMKM M TeEJa BpalleHUs, KOHCTPYHPOBAaTh TIE€OMETPHUUYECKHE
MOJENH;

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

dopMupoBaHuEe yMEHHUS BIAJETh METOAAMH JIOKa3aTeJbCTB U AJTOPUTMOB
pELIeHMs, YMEHHUSI WX HPUMEHSTh, MPOBOJAUTH JIOKa3aTEJIbHbIE PACCYKICHUS B
XOJI€ peUIeHUsl CTEPEOMETPUUECKUX 3a1a4 U 3a/1a4 C MPAKTUYECKUM COJIEPKAHUEM,
(opMHUpOBaHME TMPEACTABICHHS O HEOOXOAMMOCTH JIOKAa3aTEIbCTB  IPH



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

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTEIUICKTYaJIbHBIX H  TBOPYECKUX
crocoOHOCTEM 00y4aroImMuXcs, MO3HABATEILHON aKTUBHOCTH, UCCIIEIOBATEIbCKUX
YMEHHH, KpUTHYHOCTH MBIIUICHUS, HHTEpECca K N3yUYECHUIO T€OMETPHH;

dbopmupoBaHue (HYHKIIMOHATBLHOW TPaAaMOTHOCTH, PEJICBAHTHOW T'€OMETPHU:
YMCHHS PACIO3HABATh MPOSBICHUS TEOMETPUYCCKUX IIOHSATHH, OOBEKTOB W
3aKOHOMEPHOCTEH B pPEaIbHBIX JKU3HECHHBIX CUTYallUSIX M MPU U3YYCHUH APYTHX
y4eOHBIX MPEAMETOB, TMPOSIBJICHUS  3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICTUPOBAHMS PEATBHBIX CHUTYaIlUd, HMCCIICIOBAHUS TIOCTPOCHHBIX MOJICIICH,
WHTEPIIPETAIIUU TIOJYYCHHBIX PE3YyIbTaTOB.

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

ChopmynupoBannoe Bo ®PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
NOHSTHSIMHU», PEICBAHTHBIMH T'€OMETPUU Ha YIUIYOJIEHHOM ypOBHE OOYYCHUS B
10-11 xmaccax, OTHOCHUTCS KO BCEM COZCPKAaTEIbHBIM JUHUSAM y4eOHOTO Kypca, a
dbopMHUpOBaHUE  JIOTUYECKMX YMEHHMM  pachpelessieTcss He  TOJBKO  TI0
coJiep KaTeNIbHbIM JIMHUSIM, HO | 10 rogaMm oOyudenus. Coaepikanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHus DenepanbHoil pabouei
IPOrpaMMBbl, PACTPEIEIEHHBIM O ToJaM OOY4YeHUs, CTPYKTYPHUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, TPUHIIMITHAILHBIM BOPOCaM O0yUYaroIIuecs
oOpamaJiucb  HEOJHOKPATHO. JTO  TMO3BOJIAET OPraHU30BaTh  OBJIAJICHHE
T€OMETPUUYECKUMU MOHSATUSIMH M HABBIKAMU IOCJIEI0BATEIBHO U MOCTYMATENbHO, 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 M3y4eHUIO TEOMETPUU Ha YIIyOJIEHHOM YPOBHE MO3BOJISCT:

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

MOJITOTOBUTHh OOYYAIOMUXCS K TMPOJODKCHHUIO HW3YYEHUS MAaTEeMaTUKH C
yaéToM BBIOOpa Oymymiel mpodeccuu, obecrnednBas 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 xmacce — 102
yaca (3 yaca B HEJIeJIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

IIpsiMble ¥ MJIOCKOCTH B MPOCTPAHCTBE

OcCHOBHBIE  TOHSATHS  CTEpeoOMeTpuu. Touka, TpsMasi, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHM:
AKCHOMBI CTEPEOMETPUHM U CIEACTBUS U3 HUX.

B3aumHoe pacrnonoxeHue NOpsMbIX B IPOCTPAHCTBE: IEpECEKarolrecs,
napajulesibHble M CKpelluBaomuecss mnpsiMble. [Ipu3Haku CKpeluBarOIIMXCs
npsiMbIX. [lapaniaenbHOCTh NPSMBIX U IUIOCKOCTEH B IPOCTPAHCTBE: MapaliebHbIe
OpsIMbI€ B POCTPAHCTBE, MAPAILIEIBHOCTh TPEX MPSIMBIX, NAPAJIEIIBHOCTD MPSIMO
U 1ockoctu. [lapannenbHoe W IEHTpalbHOE NPOEKTHUPOBAHUE, H300paKeHHE
¢uryp. OCHOBHBIE CBOWCTBa MapajuIeIbHOrO MpoeKTHpoBaHus. M3o0pakeHue
¢uryp B mapajuienbHON MPOEKIUHU. YTIIBI C COHAINPaBICHHBIMU CTOPOHAMHM, YTOJI
MEXIy MPSMBIMU B MpocTpaHcTBe. [lapanienbHOCTh MIIOCKOCTEN: MapasieabHble
IUIOCKOCTH, CBOICTBa napayieIbHbIX IUIOCKOCTEH. [Ipocreiimue
NPOCTPAHCTBEHHbIE (DUTypbl Ha IUJIOCKOCTH: TETpadlp, MapajuieNenunes,
HOCTPOEHUE CEUEHUII.

[leprieHAUMKYIAPHOCTD NPSIMON M IJIOCKOCTU: NEPIEHIUKYIISIPHBIE MIPSIMBIE B
IPOCTPAHCTBE, MpPSMbIE MapajljielibHble U MEPHEeHIUKYJIIpHbIE K IJIOCKOCTH,
NpU3HAK NEPHEHANKYJISIPHOCTH NPSIMOM M IUIOCKOCTH, TeopeMa O MHpsMOil

NEPIEeHIUKYISPHOM MJIOCKOCTH. OproroHanapHOE POEKTHUPOBAHUE.
[lepnieHaUKYNIAp ¥ HAKIOHHBIC: PACCTOSTHUE OT TOYKHU JO TUIOCKOCTH, PACCTOSIHUE
OT TpsMOM 1O  IUIOCKOCTH,  TpoeKmus  Qurypsl Ha  IJIOCKOCTb.

[leprieHAUKYISIPHOCT  IUIOCKOCTEW: NPU3HAK  NEPIECHAUKYJISIPHOCTH  JBYX
mIockocTen. Teopema 0 TpEX MEPIECHAUKYISAPAX.

Yriael B NMPOCTPAHCTBE: YIrOJl MEXIY NPSMOW M IUIOCKOCTBIO, JABYIPAHHBIN
YIOJI, JINHEWHBIM yTOJl ABYIPAHHOIO yria. TpEXTpaHHbIA U MHOTOI'PAHHBIE YTJIBI.
CBoiicTBa IUIOCKMX YIVIOB MHOrorpaHHoro yria. CBoilcTBa IUIOCKUX H
JBYIPaHHBIX YIJIOB TPEXTPAHHOIO yrua. TeopeMbl KOCUMHYCOB M CHUHYCOB JUIA
TPEXTPAHHOTO YIJIa.

MHoOrorpaHHuKH

Buael MHOrorpaHHuUKOB, pa3BEpTKa MHOrorpaHHuka. lIpusma: 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. Ilupammpa: n-yronapHas mnupamuja,
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. IlpenacraBieHne o NOpaBUIBHBIX MHOTOIPAHHHMKAX: OKTadJp,
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 TOBEPXHOCTH M MOBEPXHOCTU TNPABWIBHOW MUPAMUIBI,
Teopema O IUIOLIAAN YCEUEHHOU MTUPAMU/IBI.

CummMmeTpuss B TOPOCTPAHCTBE. DJIEMEHTBl CHMMETPUM  IMPABHIBHBIX
MHOTOrpaHHUKOB. CHMMETpuss B NPABWJIBHOM MHOTOIPDAHHUKE: CUMMETPUS
napajulesienunea, CUMMETPUS MPABUIIBHBIX IPU3M, CUMMETPHUS IPABUWILHOU
IAPAMUIBI.

BekTopsI M1 KOOPAUHATHI B IPOCTPAHCTBE

[ToHATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOp, JIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOpPbl KOJUIMHEApHbIC, COHAIIPABJIICHHbIE U  IPOTUBOIIOJIOXKHO
HaIlpaBJICHHbIE BEKTOPbI. PaBEHCTBO BEKTOPOB. eHCTBUS C BEKTOPAMU: CI0KEHUE
Y BBIUUTAaHUE BEKTOPOB, CYMMa HECKOJBKHUX BEKTOPOB, YMHOXXEHHME BEKTOpa Ha
yucio. CBOMCTBA CIIOXKEHUSI BEKTOPOB. CBOMCTBA YMHOKEHHSI BEKTOPA HA YUCIIO.
IlonsaTHe KOMILTaHApHBIE BEKTOPBI. lIpH3HAK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
IIpaBuiio mapaienenunena. Teopema O pasigoKEHUM BEKTOpa II0 TPEM
HEKOMIUIAHAPHBIM  BekTOopaM. IIpsAMoyronbHass  cucreMa  KOOpAMHAT B
npoctpadcTBe. Koopaunatel BekTOopa. CBA3b MEXAYy KOOpAMHATAMU BEKTOpa U
KOOpJAMHATaMU TOYEK. YTOJN MexXay Bekropamu. CKalsspHOE NPOU3BEICHHE
BEKTOPOB.

11 KIJACC

TeJsia BpameHus

[loHATHA: UWIMHAPUYECKAsT IMOBEPXHOCTh, KOHHUYECKAash IMOBEPXHOCTH,
chepuueckasi TMOBEPXHOCTb, oOOpasyloniue moBepxHocTed. Tenma BpamieHus:
MWINHAP, KOHYC, YCEYE€HHBIA KOHYC, cdepa, map. BzaummHoe pacmonoxeHue
chepsl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxkenue Tten
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€. OObEM mpsiMoil U
HAKJIOHHOW TPU3MBI, IMIIUHJpA, TUPaMUIbl U KoHyca. O0BEM IIapa U mapoBOro
CerMeHTa.

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



OMHMCAHHOTO OKOJO c(epbl, cdepbl, BIUCAHHOW B MHOTOIPAHHUK WJIH TEJO
BpaleHUS.

[Tnomans MOBEPXHOCTH IWIMHApPA, KOHYCA, IJIOMaAb chepbl U e€ 4JacTei.
[TogoOue B mpocTtpancTBe. OTHOIIEHHWE OOBEMOB, IUIOMIAACH MMOBEPXHOCTEHN
nonoOHeIx (uryp. IlpeoOpazoBanue mnogoOus, romoteTus. Pemenue 3agad Ha
IJIOCKOCTHU € UCTIOJIb30BAHUEM CTEPEOMETPUUYECKUX METOIOB.

[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: METOJ CJEe/0B, METOJl BHYTPEHHEr0 MPOEKTUPOBAHUS, METOJ] MepeHoca
CEKYILEeH MIOCKOCTH.

BexTopbl U KOOPAMHATHI B MPOCTPAHCTBE

Bektopel B mpocTtpancTtBe. Omepanuu Haj BeKkTopaMu. BekTopHoe
yMHOXeHUE BEKTOpOB. CBOWCTBA BEKTOPHOTO YMHOXeHus. [IpsmoyronbHas
cucTemMa KoopJuHat B nmpoctpancTBe. KoopaunaTsl BekTopa. PasznoxkeHue BekTopa
no 0Oa3ucy. KoopIMHATHO-BEKTOPHBIM METOJ MPHU PEIICHUH TEeOMETPUUYECKUX
3a/ay.

J{BHKeHUs] B IPOCTPAHCTBE

JBuxenus: npoctpancrBa. OtobpaxkeHus. JIBUKEHUS W PaBEHCTBO (QUTYD.
OO6mue cBoiicTBa JABWKEHWH. Buasl JBWKEHWI: TapasuleNIbHBIA IEepEeHoC,
[IEHTpajbHAsl CUMMETpPHS, 3€pKalbHAas CUMMETpPHUS, MOBOPOT BOKPYT MPSIMO.
[Ipeobpazosanus noxodus. [Ipsmas u chepa Ditnepa.



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

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpaskaaHcKkoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTD IPakKAAHCKOM MO3UIIMU 00YyYaIOIIEeTroCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHIMCKOro  OOIIecTBa,  MPEJCTaBICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TpaxkJaHCKoro oOmiecTBa (BbIOOPHI, OMPOCHI U JPYroe), YMEHHE
B3aUMOJICHICTBOBATh C COLMAJIBHBIMU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYyHKIMSIMU U Ha3HAYCHUEM,;

2) naTpuoTH4YecKoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTh POCCHICKON TPAXKIAHCKON HJACHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIIEMY POCCHUMCKONH MaTeMaTHUKH, IIEHHOCTHOE OTHOIIEHUE K
JTOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHYECKOM IIKOJIbI,
UCIIOJIb30BaHUE JTUX JOCTI)KCHUH B JPYrMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMHUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHHE JYXOBHBIX IEHHOCTEH pOoCCUHCKOro Hapoaa, chOPMUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHMS, STUYECKOrO0 MOBEIAEHHUS, CBA3AHHOIO C NMPAKTUYECKUM
OPUMEHEHHEM JIOCTWKEHHM HAayKh U JEATEIbHOCTBIO YYEHOIO, OCO3HAaHHE
JUYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMYMBOTO OyAyIIETro;

4) 3cTeTHYECKOE BOCIIMTAHHUE:

ACTETUYECKOE OTHOIIEHHE K MHpPY, BKIIOYasl 3CTETUKY MAaTEeMaTHYECKHX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a7a4, PEIICHUH, PacCyKICHHH, BOCIIPUUMUYUBOCTh
K MAaTEMaTUYECKUM acleKTaM Pa3jJuyHbIX BUJOB UCKYCCTBA;

5) pusnyeckoe BocmUTAHME:

chOpMHUPOBAHHOCTh yYMEHHUS TPHUMEHSATh MAaTeMAaTUYECKHE 3HAHUS B
WHTEpEcax 3JI0pOBOTo 1 06€30MacHOro 00pasa )KM3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pOBbIO (3I0POBOE THUTAaHHE, COAUTAHCHUPOBAHHBIM PEKHM 3aHATHH H
OTIbIXa, PETyIsipHAs (U3NUEcKass aKTUBHOCTD), (DU3MYECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TpyaoBoe BocniuTaHMe:

TOTOBHOCTh K TPYAY, OCO3HAHHME LIEHHOCTU TPYJIOIIO0Us, HHTEpeC K
paznuuHbIM  chepaM  MPOPECCHOHATBHON  JCSITEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW W €€ NPUIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccudn W peanu3oBbIBATH COOCTBEHHBIC >KU3HEHHbBIC IJIAHBI,
FOTOBHOCTh M CIIOCOOHOCTP K  MaTeMaTHYeCKoMy  OOpa30BaHUIO U



CaMOOOpa30BaHUIO HA NPOTSHKEHUU BCEU JKU3HM, TOTOBHOCTH K AaKTHUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMaTUUECKON HAaTpaBJIECHHOCTH;

7) 3K0JI0THYeCKOe BOCTIUTAHME:

c(hOpMUPOBAHHOCTb  AKOJOTHMYECKOW KyJIbTYpbl, TOHUMAHUE BIUSHUSA
COIMATbHO-2KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOIHON U COIMATILHOMN
Cpe/bl, OCO3HaHUE II100AIbHOIO XapaKkTepa 3KOJIOrMYeCKUX MpoOieM, OpUEHTAIIUS
Ha TPUMEHECHHE MaTEeMaTHUYeCKUX 3HAHWU sl pelieHus 3amad B 00JacTu
OKpY’)Karolel cpenpl, MIAaHUPOBAHHE IIOCTYNMKOB W OLEHKH HMX BO3MOXKHBIX
MOCJICICTBUH JJIsl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  Pa3BUTUsA HAyKH W  OOIIECTBEHHOW  MPAKTUKH, TMOHUMaHUE
MaTeMaTHYEeCKOM HayKu Kak cdepbl YeJIOBEHYECKOW eSITeIIbHOCTH, ATaloB ¢
Pa3BUTUA W 3HAYMMOCTH JUISI Pa3BUTHS I[MBUJIM3AIMH, OBJIAJCHUE S3BIKOM
MaTeMaTHKd M MaTeMaTHYeCKOW KyJIbTYpOH Kak CpPEJCTBOM IIO3HAHUS MUDa,
TOTOBHOCTh OCYIIECTBJISITH TPOCKTHYIO M HCCJIENOBATEIIbCKYIO JEATEeIbHOCTD
WHJIMBU]IYaJIbHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/IbHBbIC YHHMBEpPCAJIbHBIE Y4eOHbIC JeHCTBHS

ba3oBble ornueckue AeMcTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TMOHATHUI, OTHONICHUH MEXIy MOHATUAMH, (OPMYIUPOBATH
OTIpEJICIICHHs] TIOHSATUM, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAIIH,
OCHOBaHUSA JIJIsi 0000IIEHNS U CPAaBHEHUS, KPUTEPHUH MPOBOJAMMOTO aHAIN3A;

BOCIPUHMMATh,  (OPMYJIUPOBATH U  MPeoOpa3OBBHIBATH  CYXKICHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, CIMHIUYHbIE, YaCTHBIE U OOIIHE, YCIOBHBIE;

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

JenaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTUKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3AKIIOUECHHM, YMO3aKIIOUEHUI 10 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSTENILHO J10KA3aTeNbCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAaUBaTh apPryMEHTAIMIO, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 00OCHOBBIBATH COOCTBEHHBIE CY>K/I€HUS U BBIBO/IbI;

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



Bba3oBrble uccienoBare/ibCkue 1eiCTBUA:

UCIIOJIb30BaTh BOIPOCHl KakK MCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHUS,
(GopMynrpoBaTh  BONPOCHI,  (PUKCUpYIOIIME  MPOTUBOpEYHE,  MpodiIeMy,
yCTaHaBIMBaTh MCKOMOE U JaHHOE, (hOPMHUPOBATH TUIOTE3Yy, apryMEHTHUPOBATh
CBOIO MO3ULIHMI0, MHEHHUE;

IPOBOAUTH CAMOCTOSTEILHO CIUIAHUPOBAHHBIN HKCIIEPUMEHT, UCCIIEIOBAHUE
M0 YCTAHOBJICHUIO OCOOEHHOCTEN MAaTeMaTHYeCKOro oObeKTa, IBJIEHUS, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSIMH, IPOLECCAMU;

CaMOCTOSATENIBHO (POpPMYIHUpPOBaTH OOOOIIEHHS M BBIBOJBI O pe3yJibTaTaM
OpOBENEHHOTO  HAOMIOJEHUs,  HCCIEIOBAaHUS, OLEHUBATh  JOCTOBEPHOCTH
NOJIYYEHHBIX PE3YyJIbTaTOB, BBIBOJOB U 0000IIEHHUI;

IPOrHO3MPOBATh BO3MOXKHOE pAa3BUTHE IIpoliecca, a TakKe BbIABUIAThH
IPENOJIOKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBHUSX.

Pab6ora ¢ undgopmanmeii:

BBISBJIATH AePUIUTH MHDOpPMAIMKU, TAaHHBIX, HEOOXOJAUMBIX NJIsi OTBETa HA
BOMPOC U JJIs1 PEIICHUS 3a]1a4H;

BbIOMpaTh MHMOPMAIMIO U3 UCTOYHUKOB PAa3JIMYHBIX TUIIOB, aHATU3UPOBATh,
CUCTEMaTU3UPOBaTh U HMHTEPIPETUPOBATH WH(POPMAIMIO PA3TUYHBIX BHUJIOB H
dbopM mnpeacTaBiIeHUS;

CTPYKTYpPHpPOBaTh MH(POpPMALIMIO, MPECTABIATh €€ B pa3IMYHBIX (popmax,
WLTIOCTPUPOBATH TpadUyECKU;

OLICHUBATH HaJEKHOCTh uH(pOpMaIuu o CaMOCTOSITEJIbHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBeEpPCAJIbHbIEe YUeOHbIE IeCTBUS

OO01menue:

BOCIIPUHUMATH U (OPMYJIHUPOBATH CYKJICHUS B COOTBETCTBHH C YCIOBUSIMH U
HEeJIIMHA OOIIEHUS, SCHO, TOYHO, T'PAMOTHO BBIpakaTh CBOIO TOUKY 3PECHHUS B
YCTHBIX M THUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHHWS MO XOJy PEIICHUsS 3aJayH,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3yIbTarT;

B XOJI¢ OOCYXKJICHHsI 3aJlaBaTh BOMPOCHI IO CYIIECTBY OOCYXKIAaeMOW TEMHI,
nmpoOJIeMBl, peIracMoi 3ajadyd, BBICKA3bIBaTh HJCH, HAICJICHHBIC HAa ITIOUCK
pEIlIeHUs, COTMOCTABIATh CBOM CYXJACHUS C CYXICHUSIMH APYTUX YYaCTHUKOB
nyanora, oOHapyXMBaTh Pa3jUyuMe U CXOJICTBO IO3HUIIUM, B KOPPEKTHOH (opme
(dbopMyITHpPOBATh Pa3HOTIACHS, CBOM BO3PAKCHHUSI;

MPEJCTABIATh PE3YJAbTAaThl PEUICHUS 3a/add, SKCIIEPUMEHTA, UCCICIOBAHUA,
MIPOCKTa, CaMOCTOSITEILHO BBIOMpPATh (GOpMAT BBICTYIUICHHS ¢ Yy4€TOM 3aJad
Mpe3EHTAIIMU U OCOOEHHOCTEH ayIuTOPHH.



PerynsiTuBHBIe YHHBeEPCAJIbHbIE YUeOHbIE JAeiicTBUS

Camoopranusanus:

COCTaBJIATH IJIaH, AITOPUTM PEIICHHS 3a]1a4H, BEIOUPATh CIIOCOO PEIIeHuUs C
y4€TOM UMEIOUINXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI PELICHUH C YYETOM HOBOM MH(pOpMAIIIH.

CaMOKOHTPOJIb, IMOIIHOHATbHBIH HHTE/JIEKT:

BIAJIeTh  HAaBBIKAMHM  TIO3HABATEIBHOW  pedIeKcMu KaKk  OCO3HAHHS
COBEpPIIIAEMBIX JIEHCTBUI M MBICTUTEIBHBIX MPOIECCOB, UX PE3yJIbTAaTOB, BIAJECThH
crnoco0aMu CaMONPOBEPKH, CAaMOKOHTPOJISI Mpollecca M pe3ysibTaTa pelieHus
MaTeMaTUYeCKOW 3a/1auH;

NPEIBUICTh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTbH MPU PEIICHUH 3aa4H,
BHOCHUTH KOPPEKTUBHI B JIEATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITEILCTB, IaHHBIX,
HaWJCHHBIX ONMNOOK, BBISIBICHHBIX TPYIHOCTEH;

OILICHUBATh COOTBETCTBHUE PE3YNIbTATA IIEIH U YCIOBHIM, OOBSICHITH IPUINHBI
JTOCTY)KCHUS WU HEJAOCTHKECHHUSI PE3yJIbTATOB JEATEIHHOCTH, HAXOIUTh OIIHUOKY,
JaBaTh OIICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHasI 1eSITEJIbHOCTD:

MOHMMATh M HCIIOJI30BaTh MPEUMYIIECTBA KOMAaHIHOW W HWHIWBUIYATBHOU
paboThl TpW pelIeHHH YYeOHBIX 3aJady, NPUHUMATh IeJlb COBMECTHOM
JeSTENbHOCTH, TUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOM paboOThI, paclpeiensTh
BUIBI pabOT, JOroBapuBaThcs, OOCYKIAaTh TWpOLECC U pe3yibTaT padoThI,
0000111aTh MHEHUS HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBHIX GopMax paboThl (0O0CYXIeHHUS, 0OMEH MHEHHI,
«MO3TOBbI€ IITYpPMB» W UWHBIE), BBINOJHATH CBOIO YacTh pabOThl W
KOOPJMHUPOBATh CBOU JCUCTBHUS C APYTUMHU YJI€HAMU KOMAaHJbI, OIEHUBATH
KayeCTBO CBOETO BKJIa/Ja B OOIIMI MPOAYKT MO KPUTEPHUSIM, CPOPMYITUPOBAHHBIM
y4aCTHUKAMU B3aUMOJICHCTBHUS.

INPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kiaacca oOyJaronuiics HayquTCs:

e CBOOOJIHO OIEPUPOBATH OCHOBHBIMU TOHSTHSIMU CTEPEOMETPUU TIPH
pEIICHNH 337249 U MTPOBEICHUHA MaTEeMATHUECKUX PACCYKIACHUH;

e TPUMEHATH AKCHOMBI CTEPEOMETPHH M CICACTBUS W3 HHUX MPH PEIICHUU
T€OMETPUYECKUX 3a/1a4;

e KJIacCU(PUIMPOBATH B3aMMHOE PACIIOJOKECHHE MPSMBIX B TPOCTPAHCTBE,
TUTOCKOCTEH B TPOCTPAHCTBE, MPSIMBIX U TUIOCKOCTEH B IPOCTPAHCTBE;

e CBOOOJNHO OIMEpUPOBATh TIOHATHSMH, CBS3aHHBIMH C yIJIaMA B
MPOCTPAHCTBE: MEXIY MPSMBIMH B TPOCTPAHCTBE, MEXKIy MPSIMOU U
TUIOCKOCTBIO;



CBOOOJIHO ONEPUPOBATH MOHATUSAMHU, CBI3aHHBIMU C MHOTOTPaHHUKAMU;
CBOOOJHO pACMO3HABaTh OCHOBHBIE BHAbl MHOTOTPAHHUKOB (IIPU3MA,
nupamua, NpsMOYTOJIbHBIN Napajiesnenunen, Kyo);

KJacCU(UIMPOBATh ~ MHOTOTPAaHHUKH,  BBIOMpass  OCHOBaHUA I
KJ1accupuKaIuy;

CBOOOJHO  OMEpUpOBaTh MOHSATUSAMM, CBA3AHHBIMM C  CEUECHUEM
MHOTOI'PaHHUKOB IJIOCKOCTBIO;

BBITNIOJHATD napajuieabHoe, LEHTPAJIbHOE 17§ OpPTOTOHAJIBHOE
IPOEKTUpPOBaHUE (UTYp HA IMJIOCKOCTb, BBINOJHATH M300pakeHus (uryp
Ha TUIOCKOCTH;

CTPOUTH CEYEHHUS] MHOTOIPAHHUKOB PAa3JIUYHBIMU METOJAMH, BBINOJHATH
(BBIHOCHBIE) IMJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYD:
BUJ] CBEPXY, COOKY, CHU3Y;

BBIUMCISATh  IUIOIIAJM  TOBEPXHOCTEH  MHOTOTPAHHUKOB  (NIpU3Ma,
MUPaMHIa), TEOMETPUUECKUX TeJl C IpUMEHEHUEM (HOpMYIT;

CBOOOJTHO OINEPUPOBATH MOHATUSIMHU: CHUMMETPHUS B MPOCTPAHCTBE, LIEHTD,
OCb U TIUIOCKOCTh CHMMETPUHU, IIEHTP, OCb U IUIOCKOCTh CHUMMETPUU
durypsr;

CBOOOJTHO OIEpPUPOBATH TOHITHSIMHU, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpJIMHATaM B MPOCTPAHCTBE;

BBINIOJIHSTh AEHUCTBHS HaJl BEKTOPAMHU;

pemaTh 3aJayd Ha J10Ka3aTeIbCTBO MAaTEMATHYECKUX OTHOLIEHUWA U
HAXOXKJICHHE T€OMETPUYECKUX BEJIIMYMH, NPUMEHSAS W3BECTHBIE METOJIbI
IIpU PELICHUH MAaTEMaTUYECKHUX 3a/1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJI0KHOCTH;

OPUMEHATh NPOCTEUIINE MPOrPAMMHBIE CPEACTBA U BJIEKTPOHHO-
KOMMYHHKAIIHOHHBIE CUCTEMBI IIPU PEUIEHUU CTEPEOMETPUUYECKUX 3a]1ay;
U3BJIEKaTh, NIPEOOpPa3OBBIBATH M HHTEPIPETUPOBATH HHOOPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UrypaX, NPEICTaBICHHYIO Ha
yepTexax U pUCyHKax;

OPUMEHATh IOJYYEHHBIE 3HAHWA Ha T[PAaKTUKE: CpPaBHHUBATh U
AHAIM3UPOBATH PEAJbHBIE CUTYallUH, IIPUMEHSATh M3YyYEHHBIE IOHSITHUS B
npoliecce IMOHMCKa pEHIeHHs MaTeMaTHYecKd ChOopMyTHpPOBAHHOMN
npoOsieMbl, MOJIEIMPOBATh pPEabHbIE CUTYallMd Ha S3bIKE TE€OMETpHH,
UCCIIEI0BAaTh MOCTPOEHHBIE MOJENIH C UCIOJIB30BAHHEM I€OMETPHUUYECKHUX
HNOHATUH MU TEOpeM, ammapaTa aiareOpbl, pemaTb MPaKTHUUYECKHUE 3aJadH,
CBSI3aHHBIE C HAXOXKJAECHUEM T€OMETPUUECKUX BEJIMUNH;

UMETh MPEACTABICHHUs] 00 OCHOBHBIX 3Tallax pPa3BUTUS TFEOMETPUM Kak
COCTaBHOM 4acTu (pyHJIaMeHTa Pa3BUTHS TEXHOJIOTHIA.



K xoniy 11 kinacca oOyvaromuiicst HAy4UTCS:

CBOOOJTHO OINEpPUPOBATH MOHSATUSAMHU, CBSI3aHHBIMU C UWIMHAPUYECKOM,
KOHMYECKOH U c(hEepuyecKoil MNOBEPXHOCTSAIMHU, OOBIACHATH CIOCOOBI
MOJTYYECHHUS;

OTIEPUPOBATH MOHATUSMHU, CBSI3aHHBIMM C TEJIaMU BpaIEHUS: IUIUHIPOM,
KOHYCOM, chepoit u mapom;

pacno3HaBaTh Tella BpalleHus (IWIMHAP, KOHYC, cepa W 1map) u
OOBSACHATH CIIOCOOBI OJYUYEHHUSI TEJT BpAIlCHUS;

KJacCcU(UIUPOBATH B3AMMHOE PacIoiokeHue cephl U MIOCKOCTH;
BBIYHUCIISITh BEJIMUMHBI DJIEMEHTOB MHOTOTPAHHMKOB M TEJ BpalleHUs,
00BEMBI U MIIOMIAIM TOBEPXHOCTEH MHOTOIPAHHUKOB W TENl BpAIEHUS,
reOMETPUYECKUX Tell C IPUMEHEHUEM (HOPMYT;

CBOOOJTHO OIEPUPOBATH MOHATUSIMH, CBS3aHHBIMH C KOMOMHALMSIMHU Tel
BpallleHuss U MHOTOTPAaHHUKOB: MHOTOTPaHHUK, BIUCAHHBIA B chepy u
ONMMCAaHHBIA OKOJIO cephl, chepa, BOUCAHHAS B MHOTOTPAaHHUK WJIU TEJO
BpaIlCHUS;

BBIUUCIISITh COOTHOILIEHUSI MEXTy TUIOIIAIsIMU TMOBEPXHOCTEN U 00BEMaMuU
IT0JTOOHBIX TEI;

U300pakaTh H3ydaemble (UTYPHI, BBINOIHATH (BBIHOCHBIC) TIUIOCKHE
YepTeXKU U3 PUCYHKOB MPOCTBHIX OOBEMHBIX (PUTYp: BUI CBEpXY, COOKY,
CHU3Y, CTPOUTh CEYEHHUS TEJl BPAILCHHUS;

U3BJIEKaTh, WHTEPIPETUPOBATH U MpeoOpa3oBbIBaTh HH(OpPMAIUIO O
NPOCTPAHCTBEHHBIX T'E€OMETPUYECKUX (Urypax, TMpeACTaBICHHYIO Ha
YepTekax U pUCyHKaX;

CBOOOJTHO OMIEPUPOBATH MOHSATUEM BEKTOP B IMIPOCTPAHCTBE;

BBIIIOJIHSITh ONIEPAIIUU HAJl BEKTOPAMU;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKapTOBOU CHCTEME KOOPAMHAT;
pemaTh TEOMETPUUECKUE 3a/1a4l Ha BBIYUCIICHUE YTIIOB MEXKY MPSIMbIMU
U IUIOCKOCTSIMH, BBIYMCIIEHHUE PACCTOSIHUW OT TOYKHM [0 IUIOCKOCTH, B
L€JI0OM, HA TPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METOA TP PEIICHUY;
CBOOOJTHO OMEPHUPOBATH TIOHATHSIMHU, CBSI3AHHBIMH C JIBIDKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHU;

BBIMIOJIHSITh M300pa)KEHHS] MHOTOTPAHHUKOB U TeNl BpAIlEHHUS MpHU
NapajuyieIbHOM  NEPEHOCE, UEHTPAIbHOM CHUMMETPHUM, 3€PKaJbHOU
CUMMETPHH, IPU TIOBOPOTE BOKPYT MPsIMOM, peoOpa3oBaHus moa0o0us;
CTPOUTH CEYEHUSI MHOTOIPAaHHUKOB U TEJl BpAlCHUS: CEYEHUs LUINHIpA
(mapanienbHO U NEPHEHAUKYISIPHO OCH), CEUEHHUs KOHyca (mapaiieiabHble
OCHOBAHHIO U MPOXOSALINE YepPE3 BEPLIMHY ), CEUEHUS 11apa;



HCIIOJIB30BATh METOJBl IIOCTPOCHUS CEYCHUW: METOJ CIEA0B, METOJ
BHYTPEHHETO NIPOEKTUPOBAHUS, METOJI IIEPEHOCA CEKYIIEN TIIOCKOCTH;
JIOKa3bIBaTh TEOMETPUUECKUE YTBEPKIACHUS;

MPUMEHSITh TeoMeTpUYecKkre (aKThl ISl PELICHUS] CTEPEOMETPUUYECKUX
3a7a4, NPEANONATalOINX HECKOJIBKO IIAaroB pELICHUs, €CIU YCIOBUSA
IPUMEHEHHUS 3aJ1aHbl B SIBHOW U HEABHOU dopme;

peumare 3aJadyd Ha J0Ka3aTeJbCTBO MATEMATUYECKUX OTHOLICHUW U
HaXO0XJICHUE TEOMETPUUYECKUX BEJINYNH;

IIPUMEHSATh MPOrPAMMHBIE CPEICTBA U AJIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHUCTEMBI IIPU PELICHUH CTEPEOMETPUYECKUX 3aad;

MPUMEHATh  [OJIyYCHHbIE  3HAaHUS  HAa  MPAKTUKE:  CPAaBHUBATH,
AHAIM3UPOBATH U OLICHUBATh PEATbHBIE CUTYyallMH, IPUMEHATh U3yUYCHHBIC
MOHSTUS, TEOPEMBI, CBOWCTBA B IIPOLECCE TIOMCKA  PELICHUSA
MareMaTH4ecku  copMyiaupoBaHHOHW  TMpPoOJEeMBbl,  MOJEIUPOBATH
peabHBIE CHUTyallUM Ha SI3bIKE T€OMETPUM, MCCIIEIOBATHh IMOCTPOCHHBIE
MOJIEJIM C HCHOJB30BAHUEM TE€OMETPUYECKUX TIOHATUH U TEOPEM,
ammaparta anreOpbl, pemath MPaKTHYECKHE 3aJlaud, CBSI3aHHBIE C
HaXO0XJICHUEM F'€OMETPUUECKUX BEIINYMH;

UMETh TPECTaBlIeHUs 00 OCHOBHBIX ATamax pa3BUTHS T'€OMETPUU Kak
COCTaBHOM YacTH (yHAaMEHTa Pa3BUTHUS TEXHOIOTUH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
n/n MPOrpaMMblI Bcero Kontponbupie | Ipaxririeckite o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
1 BBenenue B ctepeomMeTpuio 23 1
9 B3anMHOe€ pacnosiokeHue npsiMbIX B 6 1
MIPOCTPAHCTBE
3 [MapannenbHOCTh IPSMBIX U TDIOCKOCTEH B 3
MIPOCTPAHCTBE
4 [NeprieHANKYIAPHOCTD MPSIMBIX U o5
IJTIOCKOCTEMN B MPOCTPAHCTBE
VYTIBl 1 paccTOSTHUS 16
MHororpaHHuKH 7
BekTopsl B mpocTpaHcTBe 12
3 HOBTOPGHI/IC, 0000111eHre U CUCTEMaTH3aIH 5 5
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KVIACC

KonnuyectBo 4yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Kourpoububie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI pecypest
1 AHanuTndeckas reoMeTpus 15 1
9 [ToBTOpEHwUe, O606HI€HI:IC u 15 1
cUCTeMaTH3alus 3HaHUH
3 OO0BEM MHOTOTpaHHUKA 17
Tena Bpamenus 24 1
5 [Tmomaam moBepXHOCTH U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JIBuKeHus 5) 1
7 [ToBTOpEHwUE, O606H1€HI:IG u 17 5
cUCTeMaTH3allus 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIACC
KosunuecTBo 4acos DJIeKTPOHHBbIE
Ne - - aTra nudpoBbIie
Tema ypoka KonTpoJb IlpakTn i | uupp
n/n Bcecero HBIE yecKkue H3YyYCHUA oﬁpasoBaTe.Hbele
padoThI padoTsl pecypchl
OcHoBHbIE IpaBUIIa U300paKEHNS HA PUCYHKE .
https://resh.edu.ru/subject/les
1 IJIOCKOCTH, MapayIebHbBIX MPSIMBIX (OTPE3KOB), 1 04.09.2024 Son/4756/
CepeIMHBI OTpe3Ka
[ToHsATHS CTEepeOMETPUH: TOUKA, IPsAMas, _
https://resh.edu.ru/subject/les
IJIOCKOCTR, MpocTpaHcTBO. OCHOBHBIE TIpaBUiIa
2 N300paKEHU HA PUCYHKE IIIOCKOCTH 1 05.09.2024 son/4756/

p PHCYH ’ o http://metodisty.ru/m/files/vi
MapajuieIbHBIX MPSMBIX (OTPE3KOB), CEPEIUHBI ew/prezentaciva dlya
OTpe3Ka
[TonsaTus: mepecekaronecs mioCKOCTH, )

https://resh.edu.ru/subject/les
3 MepeceKarIuecs mpsiMasi ¥ TNIOCKOCTb; 1 05.09.2024
son/4756/
MOJIYITPOCTPAHCTBO
[ToHsaTHS: IEpeceKaronecs MmI0CKOCTH,
4 epeceKaroIuecs npsiMas 1 II0CKOCTE, 1 11.09.2024 http://geometry2006.narod.ru
p m p ’ o /Lessons/10-11/3b
MOJIYIPOCTPAHCTBO
o http://geometry2006.narod.ru
MHororpaHHUKH, U300paKEHHUE MMPOCTEHIIIIX
5 MPOCTPAHCTBEHHBIX (DUTYP, HECYIIECTBYIOIINUX 1 12.09.2024 {Lessons/10-11/3a.p
2 p M ym yrom o http://geometry2006.narod.ru
ODBEKTOB /Lessons/10-11/14d
MHororpaHHUKH, H300pakeHre MPOCTEUIITNX
http://geometry2006.narod.ru
6 MIPOCTPAHCTBEHHBIX (PUTYp, HECYIIECTBYIOIIUX 1 12.09.2024

00BEKTOB

/Lessons/10-11/3c.ppt
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AKCHOMEI CTCPCOMCTPHU U IICPBLIC CICACTBUA

http://geometry2006.narod.ru

7 18.09.2024
U3 HUX [Lessons/10-11/1.ppt
AKCHOMBI CTEPEOMETPHUH U TIEPBBIE CIEACTBUS http://geometry2006.narod.ru
8 19.09.2024
13 HUX [Lessons/10-11/2.ppt
AKCHOMBI CTEPEOMETPUH U TIEPBBIE CIICICTBUS
n3 HuX. CocoObl 3a1aHUsI IPSIMBIX U http://geometry2006.narod.ru
9 . 19.09.2024
mockocTel B mpoctpancTBe. O003HAUEHUS [Lessons/10-11/1.ppt
MPSIMBIX U INIOCKOCTEN
N300paxkenue ceueHnil nupamuabl, Kyoa u
MPU3MBI, KOTOPBIE TTPOXOJIAT Yepe3 ux peopa. .
https://resh.edu.ru/subject/les
10 N300pakenue nepecedeHus moTydeHHBIX 25.09.2024 son/4912/
IIJIOCKOCTEN. PackpanimBaHre oCTpOEHHBIX
CEYEHU pa3HbIMHU [IBETAMH
N3obpaxenne ceueHnit mupaMubl, Kyda u
MIPU3MBI, KOTOPBIE MMPOXOIAT Uepe3 ux péopa. )
https://resh.edu.ru/subject/les
11 N3obpaxenne nepecedueHust moaydeHHbIX 26.09.2024 Son/4912/
IJIOCKOCTEN. PackpammmBaHue moCTPOSHHBIX
CEUeHUH pa3HbIMU I[BETAMU
N3obpaxenne ceueHnit mupaMu b, Kyda u
MIPU3MBI, KOTOPBIE MMPOXOJIAT uepe3 ux peopa. )
P P P P Pedp https://resh.edu.ru/subject/les
12 N3obpaxenne nepeceueHus moaydeHHbIX 26.09.2024 son/4912/
miockocTeil. PackpammBanue mocTpoeHHbIX
CEUeHUI pa3HbIMU I[BETAMU
N3o00paxkenue ceueHnit mupamMubl, Kyoa u
MIPU3MBI, KOTOPBIE MMPOXOJIAT Uuepe3 ux péopa. )
P P P P pebp https://resh.edu.ru/subject/les
13 N306paxenue nepecevyeHus MoTy4eHHbIX 02.10.2024 son/4912/
MJI0CKOCTEN. PackpaimBaHye nocTpOeHHbBIX
CEYEeHMI pa3HbIMU LIBETAaMU
14 Merton cieoB AJis MOCTPOCHUS CEUEHU I 03.10.2024 http://geometry2006.narod.ru
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/Lessons/10-11/14d

Merton cieoB [Uisl HIOCTPOEHUS CEUEHUI.

http://geometry2006.narod.ru

15 03.10.2024
CpoiicTBa epecedeHnii MpsIMbIX U MJI0CKOCTEN [Lessons/10-11/15
Merton cneoB 1Sl MOCTPOEHUS CEUCHU . http://geometry2006.narod.ru
16 N . . 09.10.2024
CpoiicTBa epecedeHnii MpsIMBIX U MJI0CKOCTEN [Lessons/10-11/15
[TocTpoenue ceuenuii B nmupamuie, Kyoe mno
17 TpéM Toukam Ha péopax. Co3maHme BBIHOCHBIX 10.10.2024 http://geometry2006.narod.ru
P y pebpax. T /Lessons/10-11/15
YepTEKEH U 3aiCh IaroB MOCTPOSHUS
[TocTpoenue ceuenuii B nmupamuie, Kyoe mno
18 TpéM ToukaMm Ha péopax. Co3aHue BBIHOCHBIX 10.10.2024 http:/feometry200.narod.
P . pebpax. HosA o /Lessons/10-11/15e
YepTEKEH U 3aMUCh IaroB MOCTPOSHUS
[TocTpoenue ceuenuii B nupamuie, Kyoe mno
19 TpéM ToukaMm Ha péopax. Co3aHue BBIHOCHBIX 16.10.2024 http://geometry2006.narod.ru
P . pebpax. HosA o /Lessons/10-11/15e
yepTeKel U 3amuch M1aroB MOCTPOSHUS
[TocTpoenue ceuenuii B mupamue, Kyoe mo
20 TpéM ToukaMm Ha péOpax. Co3maHne BHIHOCHBIX 17.10.2024 http://geometry2006.narod.ru
P N pebpax. s o /Lessons/10-11/15e
yepTeKel U 3aMuch M1aroB MOCTPOSHUS
[ToBTOpenue mnanumeTpun: Teopema o
21 MPOTIOPIMOHAIBHBIX OoTpe3kax. [lomooue 17.10.2024
TPEYTrOJIbHUKOB
K 6ota "A .
99 OHTpOJ'I'I:HaH pabota "AKCHOMBI CTEpeOMETpUN 93.10.2024
Ceuenus
IToBTOpenue mianumerpun: Teopema MeHenast.
P .
93 acueThl B CEUCHUSX Ha BEIHOCHBIX YePTEKax 94.10.2024
Hcropus pa3BuTUs MIIAHUMETPUU U
CTEPEOMETPUHU
B ; . .
24 3aMMHO€ PACIIOJIOKEHUE NPSMBIX B 24.10.2024 http://geometry2006.narod.ru

IIPpOCTPAaHCTBC. CerH_II/IBaIOH_II/IeCH MpsMbIC.

/Lessons/10-11/5
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[Ipu3Haky CKpemUBAIOMIMXCS PSAMBIX.
[TapaienpHbIe IPSIMBIE B IIPOCTPAHCTBE

http://geometry2006.narod.ru
/Lessons/10-11/5

25

TeopeMa 0 CylIeCTBOBAaHUU Y €IUHCTBEHHOCTH
NPpAMON NapajuIeIbHOW JAHHOW NPSAMOMH,
MPOXOISIIEN Yepe3 TOUKY MIPOCTPAHCTBA U HE
JIe)KaIlle Ha JaHHOM npsAMou. Jlemma o
TePECEUCHUH TapaJIJICIIbHBIX TPSIMBIX
IIJIOCKOCTBIO

06.11.2024

26

[TapamrenpHOCTB TpeX NpsAMBIX. Teopema o TpEx
MapajuIeIbHbIX MPSAMBIX. Teopema o
CKPELIUBAOIIMNXCS MPSAMBIX

07.11.2024

27

[MapannensHoe mpoekTrpoBanne. OCHOBHBIE
CBOWCTBA MApAJUIETHLHOTO MPOCKTUPOBAHHUSL.
N3obpaxenune pa3Hbix Gpuryp B mapamuieabHON
MIPOEKITUH

07.11.2024

http://metodisty.ru/m/files/vi
ew/ugol _mezhdu_ pry

28

lenTpanbHas npoekus. Yrou ¢
COHAIpPABJICHHBIMU CTOPOHAMH. YTOJ MEXTLY
MPSIMBIMU

13.11.2024

29

3amaun Ha JOKa3aTeNIbCTBO U UCCIIEI0OBAHUE,
CBSI3aHHBIE C PACIIOJIOKEHUEM IPSIMBIX B
MIPOCTPAHCTBE

14.11.2024

30

[TonsTHs: mapamieabHOCTh IPSIMOM U IJIOCKOCTH
B npoctpaHcte. [Ipu3Hak napamiensHOCTH
npsAMoM U 1ockoctu. CBoiicTBa
NapayuiebHOCTH MPSMON U TNIOCKOCTH

14.11.2024

31

FGOMeTpI/ILIeCKI/Ie 3aJa4 Ha BbIYUCIICHUC U
A0Ka3aTeJIbCTBO, CBA3AaHHBIC C MTAPAJIIICIIbHOCTBIO
NpsAMBIX U ILIOCKOCTEHN B MMPOCTPAHCTBC

20.11.2024
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32

IlocTpoeHue ceyeHus, MPOXOIAIIETO YEPE3
JAHHYIO IIPSIMYIO Ha 4epTeke U NapaIeIbHOTO
apyrou npsamon. Pacuér oTHonmeHuin

21.11.2024

33

[TapamiensHas npoeKLysl, IPUMEHEHHE IS
MOCTPOCHUS CeUeHH KyOa U Mmapajuiesenunesa.
CpoiicTBa napasuienenune1a u Npu3Mbl

21.11.2024

34

[TapannensHblie mnockoctu. [lpusHaku
MapajuIeIbHOCTH JBYX IJIOCKOCTEH

27.11.2024

35

TeopeMa o0 mapaieIbHOCTH U €IUHCTBEHHOCTH
IUTOCKOCTH, TPOXOSIIEH YEPE3 TOUKY, HE
MPUHAJICKAILYIO TaHHOM TIJIOCKOCTH U
CIIEICTBUS U3 HEE

28.11.2024

http://geometry2006.narod.ru
/Lessons/10-11/8b

36

CBoiicTBa napajIeabHbIX INIOCKOCTEN: O
MapAJUIEIILHOCTH MPSIMBIX IEPECCUEHUS IIPU
IIEPECEYCHNH JIBYX MTapPAJUIEIBHBIX IUIOCKOCTEN
TpeTbei

28.11.2024

37

CBoiicTBa mapayIeNbHBIX TUIOCKOCTEH: 00
OTpe3Kax NmapasuieIbHbIX MPSIMBbIX,
3aKIIIOUEHHBIX MEX]TY MapaljieIbHbIMU
IJIOCKOCTSIMU; O MEPECeUeHUH MPAMOil ¢ IByMS
napajyuiebHBIMU IIOCKOCTAMU

04.12.2024

http://geometry2006.narod.ru
/Lessons/10-11/8b

38

[ToBTopenue: Teopema [ludaropa Ha miaockoctu

05.12.2024

39

HOBTOpeHI/ICZ TPUTOHOMETPUS HNPAMOYT'OJIBHOT'O
TPEYroJIbHUKaA

05.12.2024

40

CaoiicTBa Ky0a 1 MPsIMOYTOJILHOTO
napasJiesienumnena

11.12.2024

41

Brlunciaenue qiuH OTPE3KOB B I(y6e u
IpsAMOYT'OJIbHOM IAapaJlJICIICTIUIICAC

12.12.2024
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[lepneHIUKyYIAPHOCTD NPSAMOU U ITIOCKOCTH.

http://metodisty.ru/m/files/vi

42 [Ipu3Hak nepneHuKyJIspHOCTH MPSMON U 12.12.2024 ew/geom 10
IJI0OCKOCTH e
[lepneHUMKYIIPHOCTD NPSMOM U TUIOCKOCTH.
43 [Ipu3Hak MepHeHIUKYIIPHOCTH MIPSIMOU U 18.12.2024 http:/fyeometry200. narod 1
p PHCHAMIYIIAP p T [Lessons/10-11/17
IJI0OCKOCTH
Teopema o cyiiecTBOBaHUM U €AMHCTBEHHOCTH
44 NPAMOM, IPOXOJAIIEN Yepe3 TOUKY ) 19.12.2024 http://geometry2006.narod.ru
IIPOCTPAHCTBA U MEPIEHIUKYISIPHON K [Lessons/10-11/17
MJIOCKOCTH
45 [TmockocTu u NepneHIUKYIIPHBIE UM TPSIMbIC B 10.12.2024
MHOTOTpaHHUKAX
46 [TmockocTy u nepneHAUKYISIPHBIE UM TIPSIMBIC B 95 12 2024
MHOTOTpaHHUKAX
[Tepnenaukynsp u HaknoHHas. [loctpoenue http://geometry2006.narod.ru
47 26.12.2024
MEePIEHANKYIISIPA U3 TOUYKH Ha MPSAMYIO [Lessons/10-11/18
[Tepnenaukynsp u HaknoHHas. [loctpoenue http://geometry2006.narod.ru
48 26.12.2024
MEePIEHANKYIISIpa U3 TOUYKH Ha MPSAMYIO [Lessons/10-11/18
49 Teopema o TpEX nepreHANKYIApax (MpsaMas u 09.01.2025 http:// metod!stv.ru/m/flles/VI
oOparHas) ew/postroenie_sechen
50 Teopema o Tpéx nmeprneHAUKYIsIpax (mpsmas u 09.01.2025
oOparHas)
51 VYTros1 MeX 1y CKpEeUIMBAOIINMUCS PSIMBIMU 15.01.2025
59 [Touck neprneHauKyISIPHBIX MPSIMBIX C ) 16.01.2025
MIOMOIIBIO NEPIEHANKYIISAPHBIX MJIOCKOCTEN
53 OpToronanbHO€ MPOEKTUPOBAHUE 16.01.2025
54 [TocTpoenue ceueHwuii Kyoa, MPU3MBI, 99 01.2025 http://metodisty.ru/m/files/vi

HpaBHHLHOﬁ nmupamMmuJibl € IOMOIIBIO

ew/postroenie sechen
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OPTOTOHAJILHOM IIPOEKIUU

[Toctpoenue ceuenuii Kyoa, IpU3MBI,

http://geometry2006.narod.ru

55 MPaBUIILHON HI:IpaMI/IIII:I C IOMOIIBIO 23.01.2025 ILessons/10-11/22b
OpPTOTOHAJILHOM MPOEKINH
CuMMeTpHs B IPOCTPAHCTBE OTHOCUTEIBHO
56 IockocTy. [ImockocT cuMMeTpuii B 23.01.2025
MHOTOTPaHHUKAX
57 [Ipu3Hak nepneHauKyIIpHOCTH IPSIMOM U 99.01.2025
IJIOCKOCTH KakK CJIEJICTBUE CUMMETPUU
58 HpaBnnLHLvIe MHOTOrpaHHUKH. Pacuér 30.01.2025 http://geometry2006.narod.ru
pacCTOSIHUNA OT TOYKH JI0 TIIOCKOCTH /Lessons/10-11/20
59 HpaBnnLHLvIe MHOTOrpaHHUKH. Pacuér 30.01.2025 http://geometry2006.narod.ru
pacCTOSIHUNA OT TOYKH JI0 TIIOCKOCTH [Lessons/10-11/20e
CriocoObl OITyCTUTH HEPIIEHINKYISPDI:
60 CUMMETpHSI, CABUT TOYKH TI0 TTApaLICIIEHON 05.02.2025 hitp:/igeometry20UG.rarod.
up > O P R /Lessons/10-11/20h
MpsIMOiA
61 CnBur 1o H“enapannenbﬂoﬁ MPSAMO, U3MEHEHUE 06.02.2025
paccTosHMi
62 KonTposbHas pa60Tav”B3aHMHoe pacn(lnonceHHe 06.02.2025
MPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE
[ToBTOpEHUE: Yroa MeX Iy IPsIMbIMU Ha
63 HJIOCK(I:CTI/I T }I[/IFFOHOMeTH yI/I}II; MIPOU3BOJIHLHOM 12.02.2025 http:/igeometry2006.narod.
> TP P P R [Lessons/10-11/16a
TPEYroJbHUKE, TEOPEMa KOCUHYCOB
64 [ToBTOpEHUE: YrOa MEKIY CKPEIIUBAIOIIUMHUCS 13.02.2025
MPSIMBIMU B TIPOCTPAHCTBE
I'eomeTprueckre METObI BBIYUCICHUS YIJIa http://geometry2006.narod.ru
65 13.02.2025
MEXIY IIPSMBIMU B MHOTOTPAHHUKAX /Lessons/10-11/16
66 JIByrpansbiii yroj. CBOMCTBO JIMHENHBIX YIJIOB 19.02.2025 | http://geometry2006.narod.ru
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JBYTPAHHOTIO yIJia

/Lessons/10-11/21

67

[lepnennukynsapHsle miaockoctu. CBoiicTBa
B3aMMHO IEPIEHANKYIAPHBIX IIJIOCKOCTEN

20.02.2025

http://geometry2006.narod.ru
/Lessons/10-11/22a

68

[Ipu3Hak nepnesauKyIIpHOCTH IUIOCKOCTEH;
TeopeMa O MPSMOM MepeceyeHus IByX
IIJIOCKOCTEN MEPIIEHAUKYIISIPHBIX TPETHEN
IIJIOCKOCTH

20.02.2025

69

[IpsimoyronbpHBIN Napasuienenunesn; Kyo;
W3MEPEHUS, CBOMCTBA IPSAMOYTOJIBHOTO
napajuieJIenune1a

26.02.2025

70

Teopema 0 AuaroHanu NPSAMOYroabHOTO
napajuiesIenuIesia u ciaeCTBUE U3 Heé

27.02.2025

71

CrepeomeTpuyecKe U TPUKIIAIHbIE 3aa4H,
CBSI3aHHBIE CO B3aMMHBIM PaCIIOJIOKEHUEM
NPAMBIX U INIOCKOCTH

27.02.2025

72

[ToBTOpEHUE: CKpeLUBaIOUIUECs MPsMBbIE,
napajuieNibHble MIIOCKOCTH B CTaHIaPTHBIX
MHOTOTpaHHUKAX

05.03.2025

73

[Tapa mapaynenbHbIX MJIOCKOCTEN Ha
CKPEILMBAIOIIUXCS IPSMBIX, PACCTOSIHHE MEXIY
CKPEILUBAIOIIUMHUCS MPSIMBIMU B TPOCTHIX
CUTYaIUIX

06.03.2025

74

PaccrostHue oT TOUKM J10 IIJIOCKOCTH,
PaCCTOAHUC OT HpHMOﬁ J0 IINIOCKOCTHU

06.03.2025

http://geometry2006.narod.ru
/Lessons/10-11/20

75

Beluncnenue paccTosHUN MEX Ty
CKPELIUBAIOIIMMHUCS IPSIMBIMU C IIOMOILIBIO
MEePIEHIUKYIAPHON INIOCKOCTH

12.03.2025

http://geometry2006.narod.ru
/Lessons/10-11/20

76

TpEXrpaHHbIl yroj, HEpaBeHCTBA IS

13.03.2025
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TpexrpanHsIx yriaoB. Teopema Iludaropa,
TEOPEMbI KOCHHYCOB U CHHYCOB JJIS
TPEXTPAHHOTO yria

DneMeHTHl chepUIECKO reOMETPHH:

77 1 13.03.2025
reoJIe3nYecKue JIMHUU Ha 3emiie
78 KonTtpomnsHas padorta "Yriel u paccrossHus" 1 19.03.2025
79 CI/ICTeMaTI;IzauHﬂ 3HaHu# "MHOTOrpaHHHUK U €ro 1 90.03.2025
AJIEMEHTHI
80 [MTupamuna. Buasl nupamup. [IpaBunbHas 1 20.03.2025 http://geometry2006.narod.ru
nupamMuaa [Lessons/10-11/24
81 [Ipusma. IIpsimas u HaKJIOHHAS IPU3MBI. 1 02.04.2025
[IpaBunpHas npusma
82 [Tpsimoii mapalmieenure, TPsIMOYTOTbHBIN 1 03.04.2025
napajuiesenumnes, Kyo
83 Brimykieie MHOTOTpanHuKHU. Teopema Diinepa 1 03.04.2025
Beinykneie MHOrorpannuku. Teopema Diinepa. http://geometry2006.narod.ru
84 [IpaBunbHbBIE U OJTYTIPAaBUIIbHBIC 1 09.04.2025 ILessons/10-11/27a
p yrp T http://geometry2006.narod.ru
MHOTOTPATHKH /Lessons/10-11/28.p
85 KontponbHas padota "MHuororpanHuku" 1 10.04.2025
86 [TonsiTue BekTOpa Ha MJIOCKOCTU U B 1 10.04.2025 http://metodisty.ru/m/files/vi
MPOCTPAHCTBE ew/ugol_mezhdu_pry
87 CyMMa BeKTOpoB 1 16.04.2025 http://metodisty.ru/m/files/vi
ew/ugol_mezhdu_pry
88 Pa3nocTh BekTOpOB 1 17.04.2025
89 [IpaBuno napamienenunena 1 17.04.2025
90 YMHOK€EHNE BEKTOPa Ha YHUCIIO 1 23.04.2025
91 PaznoxeHnue BekTopa 1o 0aszucy Tpéx BEKTOPOB, 1 24.04.2025
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http://metodisty.ru/m/files/view/ugol_mezhdu_pry

HE JISKAITUX B OHOM MJIOCKOCTH
92 CkansipHO€ MPOU3BEICHUE 1 24.04.2025
93 Berunciienue yriia Mex 1y BEKTOpaMH B 1 30.04.2025

MIPOCTPAHCTBE
94 [IpocTeiimue 3a7a4u ¢ BEKTOpAMHU 1 07.05.2025
95 [Ipocreiimue 3a1a4u ¢ BEKTOPaMH 1 08.05.2025
96 [Ipocreiimue 3a1a4u ¢ BEKTOPaMH 1 08.05.2025
97 [IpocTeiimue 3a7a41 ¢ BEKTOpAMHU 1 14.05.2025
98 Hrorosas kKoHTpOJIbHAS paboTa 1 15.05.2025
99 HroroBas koHTpoJIbHAS paboTa 1 15.05.2025
100 O0o0IIeHre U CHCTeMaTH3alns 3HaHU N 1 21.05.2025
101 O0o01IeHre U CHCTeMaTH3alns 3HaHU N 1 22.05.2025
102 O060011eHre U crucTeMaTu3alus 3HaHu’ 1 22.05.2025

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KVIACC

KosnuuyectBo 4yacos DJIeKTPOHHbIE
Ne
° Tema ypoka Konrpos. | Ipakriie JlaTta uzyuyenust i pposkIe
n/n Bcero HbBIE CKHue Oﬁpa3OBaTeJII)HI)Ie
padoTsI padoThbI pecypchl
1 IToBTOpEHME TEMBI "KOOp,ZIPIHflTI:I BEKTOpa Ha 1 03.09.2024
IJIOCKOCTHU U B IPOCTPAHCTBE
5 [ToBTOpEHME TEMBI "CKaJ;I'HpHOC 1 03.09.2024
MIPOU3BECHNE BEKTOPOB
I1 "B
3 OBTOpeHHE TeMbl "Brruncienue y:na 1 05.09.2024
MeX1y BEKTOpPaMHU B IPOCTPAHCTBE
4 HOBTopeHHeU TEMBI ”ypaBHeHI/I"e IpsIMOH, 1 10.09.2024
MPOXOIA1Iei yepes IBe TOUKH
b
5 paBHEHUE TUIOCKOCTH, HOpMaJlb, ypaBHEHUE 1 10.09.2024
IJIOCKOCTHU B OTpE3Kax
b
5 paBHEHUE TUIOCKOCTH, HOpMaJlb, ypaBHEHUE 1 12.09.2024
IJIOCKOCTHU B OTpE3Kax
7 BekTopHoe npousBeneHue 1 17.09.2024
e o
3 MHEHHbIE HEPABEHCTBA, JTUHEHHOE 1 17.09.2024
MIPOrpaMMUPOBAHHE
Tsici o
9 WHEHHbIE HEPABEHCTBA, TUHEHHOE 1 19.09.2024
MIPOrpaMMHUPOBAHHE
10 AHanUTUYECKUE METOIbI pacuéTa yria 1 94.09.2024
MEXAY MPSIMBIMU B MHOTOTPaHHUKAX
1 AHaNUTUYECKUE METOIbI pacuéTa yria 1 94.09.2024
MEXIY MIIOCKOCTSIMU B MHOTOTpaHHUKAX
12 dopmyna pacCTOSHHS OT TOUKH JI0 1 96.09.2024
IJIOCKOCTH B KOOPAMHATAX
13 Haxosxienue paccTosiHUM OT TOYKHU 10 1 01.10.2024




IJIOCKOCTH B KyOe

HaxoxneHue paccTosiHui OT TOYKHU 10

14 y 01.10.2024
IUIOCKOCTH B MPABUIILHOW TTHPAMHJIC
KonTpoabHadg padora "AHanuTHyecKas

15 PO-IbHAA P 03.10.2024
reOMETPHS
CeyeHnst MHOTOTPAHHUKOB: CTAHAAPTHHIE

16 P Hap 08.10.2024
MHOTOTPaHHUKH

17 CeueHurss MHOTOTPAHHUKOB: METO/T CJIE/IOB 08.10.2024
CeueHusi MHOTOIPaHHHUKOB: CTaHIapTHBIC

18 MIJIOCKOCTH, TIEPECEUEHUS MPSMBIX U 10.10.2024
IJIOCKOCTEN
ITapamnensHbIe IPSAMBIE U TUIOCKOCTH:

19 P P 15.10.2024
MapajuIeNIbHbIC CCUCHUS
ITapanmnensHble IpsIMBIE U INIOCKOCTH: PACUYET

20 p HBIC TP P 15.10.2024
OTHOIIEHUN
[TapaiuiensHBIE IPSAMBIE U IIJIOCKOCTH: YIJIbI

21 P P r 17.10.2024
MEXTy CKPEITUBAIONUMUCS TPSIMBIMU
[TeprieHIUKYIIpHBIC TPSMBIC U TUIOCKOCTH:
CTaHIAPTHBIE ITapbl NEPHEHAUKYIIIPHBIX

22 FPTHEIC apbl HEPTEHATIYIP 22.10.2024
IJIOCKOCTEH M MPSAMBIX, CAMMETPUHI
MHOTOTPaHHUKOB
IlepnieH UK YIISIPHBIE TIPSIMBIE U IIIOCKOCTH:

23 PHEHAHIYIIPHBIC TP 22.10.2024
TEopeMa O TPEX MEPICHIUKYISIpax
IleprnieH IUKYIISIPHBIE IIPSIMBIE U [IIOCKOCTH:

24 PHCHIHKYIBIPHEIC TP 24.10.2024
BBIYMCIICHUS JIJTMH B MHOTOI'PaHHUKAX
[ToBTOpEHUE: IO MHOTOYTOJIbHUKOB,

25 (dbopMmyIbl 1S IomIaei, coodpakeHus 05.11.2024
mog00ust
[ToBTOpEHUE: IO MHOTOYTOJIbHUKOB,

26 (bopMmyIbl 1S 1IoIanei, cooopakeHus 05.11.2024

nonoous




27

HOBTOpeHI/Ie: I1omaan MHOI‘OYI‘OJIBHI/IKOB,
(dhopMyITBI TS TUTOIAEH, COOOpaskeHuUs
oao0ust

07.11.2024

28

[Inomany ce4eHU MHOTOIPAHHUKOB:
TUTOIIA/IA TIOBEPXHOCTEH, pa3pe3anus Ha
9acTH, COOOpaXKeHUS MOJ00us

12.11.2024

29

[Inomany ce4eHU MHOTOTPaHHUKOB:
IJIOLIA/IM TOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOpaKEHUsI T10100Ust

12.11.2024

30

KonTponsnas pabora "[loBTOopenue:
MHOTOTPaHHUKH, CEYEHUSI MHOTOIPAaHHUKOB"

14.11.2024

31

O6béM Tena. O0beM MPSIMOYTOJIBHOTO
napaJulesenuesna

19.11.2024

32

3amgaun 00 yaBOEHUHU Ky0a, O KBaJpaType
Ky0a; 0 TPUCEKITUH yIiia

19.11.2024

33

CrepeoMeTpHUECKHUE 3a/1a4H, CBSI3aHHBIE C
00BbEMOM MPSMOYTOJTLHOTO
napauiesienumnea

21.11.2024

34

HpI/IKJ'IaI[HBIG 3aJa4u, CBA3aHHBIC C
BBIYHCIIEHHEM 00BEMa MMpsAMOYT'OJIbHOT'O
nmapajiCicnuicaa

26.11.2024

35

O0BEM TIPSIMOI TPU3MBI

26.11.2024

36

CrepeoMeTpHyuecKUe 3a/1a4u, CBI3aHHbBIE C
BBIYHCIICHUEM 00BbEMOB IPSIMON TIPU3MBI

28.11.2024

37

[Ipuknaanele 3a1auu, CBsI3aHHbIE ¢ 00BEMOM
MPSAMOM IIPU3MBI

03.12.2024

38

Brruncnenue 06bEMOB TeI ¢ TOMOLIBIO
omnpenenéHHoro uHTerpana. Oosém
HAaKJIOHHOH IIPU3MBI

03.12.2024

39

Brruncnenue 06bEMOB TeIl € TOMOUIBIO
omnpenenéHHoro uHTerpana. Oosém

05.12.2024




nrupaMnu bl

dopmyna o6béMa upamuel. OTHOIIEHUE

40 10.12.2024
00BEMOB MHpPaMH/] C OOLINM YIIIOM

41 dopmyna 06bpéMa upamuel. OTHOIIEHHUE 10.12.2024
00BEMOB IIHPaMH/] C OOLTIM YIIIOM

42 CTG}?GOMCTPI/I‘-IGCKI/IG i;aﬂaqn, CBSI3aHHBIE C 12122024
00BEMaMU HAKIIOHHOM MTPU3MBI

43 CTe]?GOMeTquGCKHe 3a/1a4yu, CBSI3aHHBIE C 17.12.2024
00BbEMaMU TTUPAMHIBI

44 [TpuxnagHeie 332]?111/1 o TeMe "O(E’I)éMI)I Ten", 17 12.2024
CBSI3aHHBIE C 00BEMOM HAKJIOHHOW MPU3MBI

45 [TpuxnagHeie 3a11f1qn o Teme "OOBEMEI Ten", 10.12.2024
CBSI3aHHbBIE C 00BEMOM MHUPAMUJIBI

46 [Ipumenenne 06bEMOB. Boruncienue 94,12 2024
PaccTOSHUA 10 TIOCKOCTH

47 KonTtponbHas pz?'60Ta O0béM 94.12.2024
MHOTOTpaHHUKa

48 Hununapuaeckas HOBerHOCTf, 96.12.2024
oOpa3yroline HUINHAPUIECKONH TOBEPXHOCTH

49 Huwmuaap. [psimoit KpyroBoil HUIUHID. 09.01.2025
[Tnomaas MOBEpXHOCTH LUIMHIIPA

50 KOHI/I‘IGCK&iI MOBEPXHOCTh, 00pa3yrolne 14.01.2025
KOHUYECKOM nmoBepxHocTu. Konyc

51 Ceuenune KOHyca MIOCKOCTHIO, MAPAJIIETBLHOM 14.01.2025
MJIOCKOCTH OCHOBAHUS

59 YceqféHHLIﬁ KoHyc. M300paxeHre KOHyCOB U 16.01.2025
YCEUEHHBIX KOHYCOB

53 [Tnomanas 60KOBOI MOBEPXHOCTH H MOJTHOMN 91.01.2025
MMOBEPXHOCTH KOHYCa

54 [Tnomanas 60KOBOI MOBEPXHOCTH U MOJTHOMN 21.01.2025




IIOBCPXHOCTU KOHYCaA

55

CrepeomeTpuieckue 3aj1au Ha
JIOKa3aTeNIbCTBO U BHIYHUCIICHUE,
MOCTPOCHUEM CEYEHU LIMIIMHAPA, KOHYCa

23.01.2025

56

CrepeomeTpuiecKkue 3a1a4 Ha
JIOKa3aTeJIbCTBO U BHIYUCIICHUE,
MOCTPOCHUEM CEYEHUN LIWIIMHAPA, KOHYCa

28.01.2025

57

HpI/IKJ'IaI[HI)IC 3aJa4u, CBA3aHHBIC C
MUJIMHAPOM

28.01.2025

58

HpI/IKJ'IaI[HI)IC 3aJa4u, CBA3aHHBIC C
MUJINHAPOM

30.01.2025

59

Cdepa u map

04.02.2025

60

[epeceuenwue chepbl 1 mapa ¢ IIOCKOCTHIO.
Kacanwue mapa u cdepsi miockoctero. Bug u
n300pakeHHe 1apa

04.02.2025

61

[lepeceuenue cepsl U mapa ¢ MIOCKOCTHIO.
Kacanwue mapa u cepsl mmockoctero. Bua u
n300pakeHHe 1apa

06.02.2025

62

VYpasuenue chepsl. [Tnomans chepst u eé
yacTei

11.02.2025

63

Cummetpus cdepsl 1 mapa

11.02.2025

64

CrepeoMeTrpHuueckue 3a1auu Ha
JIOKa3aTeNIbCTBO U BBIYUCIICHUE, CBSI3aHHBIC
co cepoii u mapom, MOCTPOCHUEM UX
CEUEHUH TIOCKOCTHIO

13.02.2025

65

CrepeomeTpuueckue 3a/1a4u Ha
JI0Ka3aTelIbCTBO U BHIYMCIICHUE, CBSI3AHHbBIE
co cepoii u mapom, MOCTPOCHUEM UX
CEYEHMI TIIOCKOCThIO

18.02.2025

66

[Mpuknanueie 3a1a4m, cBsi3aHHBIE cO chepoii
U [1apoM

18.02.2025




67

[ToBTOpEHUE: OKPYKHOCTH Ha MIIOCKOCTH,
BBIYUCJICHUSA B Opr)KHOCTI/I, CTaHI[apTHBIe
oao0ust

20.02.2025

68

Pazauunsie KOM6I/IHaHI/II/I TCJI BpalllCHUSA U
MHOT'OI'paHHUKOB

25.02.2025

69

3anauu 1o Teme "Tena ¥ NOBEPXHOCTH
BpaiieHus"

25.02.2025

70

3anaun o Teme "Tena M MOBEPXHOCTH
BpaiieHus"

27.02.2025

71

KonTponsnas pabora "Tena u noBepxXHOCTU
BpameHus"

04.03.2025

72

O6béM mumuHApa. Teopema 06 00bEMe
NPSAMOTO UUIMHIpA

04.03.2025

73

Breruucinenne 00bEMOB TEN ¢ IIOMOIIBIO
onpenenéHHoro uHTerpaita. O0bpéM KoHyca

06.03.2025

74

[Tmomaan 60KOBOM ¥ MOJTHOM MOBEPXHOCTH
KOHYCa

11.03.2025

75

CrepeoMeTpHUECKHUE 3a/1a4H, CBSI3aHHBIE C
BBIYMCIICHUEM 00BEMOB IIMIIMH/IPA, KOHYCA

11.03.2025

76

[Ipuknagaeie 3agaun mo Teme "OO0bEMBI 1
IJTIONIa U TOBEpXHOCTEN Ten"

13.03.2025

77

O06béM mapa u mapoBoro cekropa. Teopema
00 00béMe mapa. [lnomanb cdepsl.
CrepeoMeTpHuecKUe 3a/1a4i, CBS3aHHbIE C
BBIYMCIICHUEM 00BEMOB TI1apa, IIapoBOTO
CErMEHTa U I1apOBOT0 CEKTOpa

18.03.2025

78

KonTponsnas padota "[Tnomanu
MMOBEPXHOCTU U 00BEMBI KPYTIIbIX TeI"

18.03.2025

79

[Ipuknanueie 3anaun mo Teme "OOBEMBI TEN",
CBsI3aHHBIE C 00BEMOM IIIapa | IMJIOMIAIBI0
cdepbl. COOTHOIIEHUS MEXKTY TIOMIAASIMH

20.03.2025




MMOBEPXHOCTEH U 00hEMAMHU MTOTOOHBIX TEI

80

[TonoOHbIe Tena B mpocTpancTse. M3MeHeHne
00bpéMa npu nogo6un. CrepeoMerpuyecKkue
3aJa4yu, CBA3aHHBIC C BbIYMCIICHHUCM 00BEMOB
TEJ U IUIOIIAIel TIOBEPXHOCTEH

01.04.2025

81

JBuxenus npocrpaHcTBa. OToOpakeHHUsI.
JIBm>xenust u paBeHcTBO puryp. O0mme
CBOICTBA JIBKCHUI

01.04.2025

82

Busl 1BuKeHMIN: TapauiebHbIN NEPEHOC,
LIEHTpAJIbHAsI CHMMETPUS, 3€pKajJbHAs
CUMMETpPHS, MIOBOPOT BOKPYT MPSIMOU

03.04.2025

83

[IpeobpazoBanus momoous. [psimas u chepa
Ditnepa

08.04.2025

84

FeOMeTpI/I'-IeCKI/Ie 3aaa4i Ha IPUMCHCHUC
JABHXCHUA

08.04.2025

85

KonTtponbHas padota "BekTopsl B
npocrpanctae"

10.04.2025

86

O6o6matomee moBropeHue 11 moHATHIA 1
MeToJ1I0B Kypca reomerpun 10—11 knaccos,
cucrtemaTtusanus 3Hanuii: "l[lapamienbHOCTh
MPSAMBIX U IJIOCKOCTEHN B IMpoCcTpaHcTBE"

15.04.2025

87

O6o06matomee moBropeHue 11 moHATHIA 1
MeToJI0B Kypca reomerpun 10—11 knaccos,
cucTemMaTu3anus 3HaHuil: "BekTopsl B
npocrpanctae"

15.04.2025

88

Ob6o6maromiee noBroperue 11 noHsATHit 1
MeTo/10B Kypca reomerpun 10-11 xnaccos,
cucTeMaTH3anus 3HaHuil: "BekTopsl B
npocTpaHcTae”

17.04.2025

89

Ob6o6maromiee noropenue 11 nmoHsTuit u
MeTo/10B Kypca reomerpun 10-11 xnaccos,

22.04.2025




cucremMarusanus 3Hanuii: "Oo0beM
MHOTOIpaHHHUKa"

90

Oo6o6maromiee moropenue 11 nmoHsTHil u
MeTo/10B Kypca reomerpun 10-11 knaccos,
cucreMmarusanus 3HaHuii: "Oobem
MHOTOTpaHHUKa"

22.04.2025

91

Oo6o6maromee moroperue 11 moHsTH U
MeT0/10B Kypca reomerpun 10—-11 xnaccos,
cucreMaTusanus 3Hanuii: "Ilomann
MMOBEPXHOCTU U 00BEMBI KPYIJIbIX TEI"

24.04.2025

92

Hrorosas koHTposbHas paboTa

29.04.2025

93

Wrorosas koHTposbHas paboTa

29.04.2025

94

O6o6mmaromiee nopropeHue 11 noustuii u
MeTOJI0B Kypca reomerpun 10—11 knaccos,
cucrteMarusanys 3Haguii: "Thnonaan
TTOBEPXHOCTU U 00BEMBI KPYIJIBIX TEI"

06.05.2025

95

[ToBTOpEHME, 0000IIIEHNE U CUCTEMATH3AIIHS
3HAHUHN

06.05.2025

96

Hcropus pa3BuTHS CTEpEOMETPUH KaK HAyKU
1 e€ poJib B Pa3BUTUU COBPEMEHHBIX
WHXEHEPHBIX U KOMIBIOTEPHBIX TEXHOJIOTHI

08.05.2025

97

HcTopus pa3BuTHS CTEpEOMETPUH KaK HAyKH
1 e€ poJib B Pa3BUTUU COBPEMEHHBIX
WHXEHEPHBIX U KOMIBIOTEPHBIX TEXHOJIOTHIA

13.05.2025

98

I/ICTOpI/ISI Pa3BUTHA CTCPCOMETPHUU KaK HAYKH
u eé POJIb B pa3BUTUHU COBPEMCHHBIX
HHXXCHCPHBIX U KOMIIBIOTCPHBIX TEXHOJIOTHI

13.05.2025

99

I/ICTOpI/IH Pa3BUTHA CTCPCOMETPUUN KaK HAYKHU
u eé POJIb B pa3BUTUHU COBPEMCHHBIX
HWHXXCHCPHBIX U KOMIIBIOTCPHBIX TEXHOJIOT 5071

15.05.2025

100

I/ICTOpI/IH Pa3BUTHA CTCPCOMETPHUUN KaK HAYKH

20.05.2025




U €€ poJib B Pa3BUTHH COBPEMEHHBIX
WHXXEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUHI

Hcropus pa3BUTHS CTEPEOMETPUM KaK HAyKU

101 U €€ poJib B Pa3BUTUU COBPEMEHHBIX 1 20.05.2025
WH)XCHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTUI
HcTopust pa3BUTHS CTEPEOMETPUH KaK HAYKH
102 U €€ poJib B Pa3BUTUU COBPEMEHHBIX 1 22.05.2025
WH)XCHEPHBIX ¥ KOMIIBIOTEPHBIX TEXHOJIOTUI
OBUIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME







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

* Maremaruka. ['eometpus; yrinyonennoe ooyuenue, 10 kinacc/ Mepznsik A.l'.,
Homuposckuii [.A., Ilonsaxos B.M.; noa penakuuen [Togonsckoro B.E.,
OO0111€eCcTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO M3aaTeNbCKU EHTP
«BEHTAHA-T'PA®»; Axkunonepnoe obectso «M3aarenbctBo «IIpocBenienne»
* Maremaruka. ['eomeTpust; yrinyonennoe ooyuenue, 11 knace/ Mep3nsik AT,
Homuposckuii [I.A., Ilonakos B.M.; noa penakuueit [Togonsckoro B.E.,
OO6111eCcTBO ¢ OTpaHUYEHHON OTBETCTBEHHOCTHIO M3aaTenbCKUil IEHTP

«BEHTAHA-T'PA®y; Aktinoneproe obmectBo «M3aarensctBo «IIpocBeienne»

METOANYECKHUE MATEPHUAJIBI JJIS1 YUUTEJIA

Marematuka: anredpa U Hadajia MaTemMatuueckoro ananuza. ['eomerpus 10-11
kiacc. bazoBelii 1 yriyOJICHHBIN YPOBEHb.

Mertoaudeckue pekomeHaanuu k yueonuky JI.C.Atanacsaa u ap./ M.,
“IIpocemienue”, 2023

Marematuka: anrebpa u HadaJla MaTeMaTudeckoro anaiusa. ['eomerpus 10
Kiacc. YrimyOneHHsiid yposers/ A.I.Mep3msk u ap.,

M., “Benrtana I'pad”, 2023

Marematuka: anredpa U Hayajia MaTeMaTU4ecKoro aHanuza. ['eomerpus 11

Kiacc. YrayOneHubsii ypoBeHs/ A.I'.Mep3nsk u ap.,



M., “Benrtana ['pad”, 2023

Marematuka: anredpa 1 Hayajla MaTeMaTuyeckoro ananusa. ['eomerpus 10
KJacc. YrayOJieHHbI ypoBeHb. MeToudeckue

pexomeHganuu Kk yueonuky A.I'.Mep3insxka u np./ E.B. byuko, A.I'.Mep3nsik u
ap., M., “Benrana ['pad™, 2023

Marematuka: anrebpa 1 Hayajla MaTeMaThuueckoro ananuza. ['eomerpus 11
Kjacce. YriayOJjaeHHbIN ypoBeHb. MeToandeckue

pexkoMmeHaauu K yaeonuky A.I'.Mepanska u ap./ A.I'.Mep3nsk u np., M.,

“Benrana I'pad”, 2023

MU DOPOBBIE OBPA30OBATEJIBHBIE PECYPCBHI U PECYPCbBI CETH
HMHTEPHET

https://www.resh.edu.ru/

https://ege.sdamgia.ru/

https://mathege.ru/

https://m.edsoo.ru/7f41al2c
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