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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-HAYYHOM HAIIPABICHHOCTH M MPEIMETOB TyMAaHHUTAPHOI'O LIMKJIA.
[lockonbKy  JIOTMYECKOE  MblIUIeHUEe,  (opMHpyeMoe  MNpU  U3YYEHHUHU
oOy4YaromMUMHCS TMOHATHUHUHBIX OCHOB T'€OMETPUHU, IPHU J0KA3aTEeIbCTBE TEOPEM U
ITOCTPOCHHUH LIETOYKHU JIOTUYECKUX YTBEPKICHHUM MPU PELICHUH N€OMETPUUYECKUX
3aJa4, YMEHHME BBIABUIaTb U  OINpPOBEpPraTb T'MIIOTE3bl HEMOCPEICTBEHHO
UCITOJIB3YIOTCSl TIPU PELICHUM 33Ja4 €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»  4yepe3  0oOecredyeHHe  BO3MOXKHOCTH  NPUOOpETeHHS |
UCIIOJIb30BaHUs Oosee TiyOOKMX TE€OMETPUYECKHMX 3HAaHUW U JIeWCTBHM,
cnenupUYHBIX T€OMETPUH, U HEOOXOIUMBIX JUIsl YCIIEITHOTO MPOQPECCHOHATBHOTO
o0pa3oBaHus, CBSI3aHHOTO C UCIIOJb30BAHUEM MATEMATUKH.

[IpuopureTHpIMH 3aJauyaMu Kypca TE€OMETPUU Ha YIIIyOJIEHHOM YpPOBHE,
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 NPEACTABICHUS O MPOCTPAHCTBEHHBIX (Urypax 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
IPOCTPAHCTBEHHBIX (UI'ypax M HMX OCHOBHBIMU CBOICTBAMM, 3HAHHUE 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 MHOTOTPAHHMKM M Tela BpalleHUs, KOHCTPYHPOBAaTh TI'€OMETPHUYECKHE
MOJENH;

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

(GopMupoBaHuE YMEHHUS BIAJETh METOAAMH JOKAa3aTeNbCTB M aJITOPUTMOB
pELIeHMs, YMEHHUSI WX HPUMEHSTh, MPOBOJAUTH JIOKa3aTEJIbHbIE PACCYKICHUS B
XOJI€ peUIeHUsl CTEPEOMETPUUECKUX 3a1a4 U 3a/1a4 C MPAKTUYECKUM COJIEPKAHUEM,
(opMHpOBaHME MPEACTABICHHS O HEOOXOJMMOCTHM  JOKAa3aTelbCTB  IMpHU



000CHOBaHMHM MaTEMaTHICCKUX YTBEPKIACHUN U POJIM AKCHOMATHKH B MPOBEIACHUT
JIEAYKTUBHBIX PACCYXKICHUH;

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

dbopmupoBaHue (HYHKIIMOHATBLHOW TPaAaMOTHOCTH, PEJICBAHTHOW T'€OMETPHU:
YMCHHS PACIO3HABATh MPOSBICHUS TEOMETPUYCCKUX IIOHSATHH, OOBEKTOB W
3aKOHOMEPHOCTEH B PEaNbHBIX JKM3HEHHBIX CUTYalUSIX W MPU U3YYCHUH JIPYTUX
y4eOHBIX  MPEAMETOB, TMPOSIBJICHUS 3aBUCUMOCTCH M  3aKOHOMEPHOCTCH,
MOJICTUPOBAHMS PEATBHBIX CHUTYaIlUd, HMCCIICIOBAHUS TIOCTPOCHHBIX MOJICIICH,
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  KOOpPAMHATH B
POCTPAHCTBEY, «J[BMKCHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo ®PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
NOHSTHSMU», PEICBAHTHBIMH T'€OMETPUU Ha YIUIYOJIEHHOM ypOBHE OOYYCHHS B
10-11 xmaccax, OTHOCHUTCS KO BCEM COZCPKAaTEIbHBIM JUHUSIM y4eOHOTO Kypca, a
dbopMHUpOBaHUE  JIOTUYECKMX YMEHHMM  pachpelessieTcss He  TOJBKO  TI0
coJiep KaTeNIbHbIM JIMHUSIM, HO | 10 rogaMm oOyudenus. Coaepikanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHusi denepanbHoil paboyeit
IPOrpaMMBbl, pPACTPEEIEHHBIM O ToJaM OOy4YeHHUs, CTPYKTYPUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, TPUHIIMITHAILHBIM BOPOCaM O0yUYaroIIuecs
oOpamaJiucb  HEOJHOKPATHO. JTO  TMO3BOJIAET OPraHU30BaTh  OBJIAJICHHE
Tr€OMETPUUYECCKUMU MOHSATUSMU U HABBIKAMU MOCIIEIOBATENIBHO U MOCTYIATEIBHO, C
cOOJII0/IeHNEM TPUHIIAIA TPEEeMCTBEHHOCTH, & HOBbIE 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 ychmoBuss nus guddepeHnuanuu  oOydeHHS, TOCTPOCHHUS
WHIUBUIYATbHBIX ~ 00pa3oBaTEbHBIX MpOrpamMM, O0OecmeunuTh yriayOn€HHOe
M3y4YeHHE T€OMETPHH KaK COCTaBJISIONIEH yaeOHOTo mpenmera «MaTemaTikay;

MOJITOTOBUTHh OOYYAIONMUXCS K TMPOJODKCHUIO HW3YYCHUS MATEMaTUKH C
yaéToM BBIOOpa Oymymied mpodeccuu, obecreunBas IMPEEMCTBEHHOCTh MEXTY
o01uM 1 IpoeccHoHaIbHBIM 00pa30BaHUEM.

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



COIAEPKXAHUE OBYUEHUA
10 KVIACC

IIpsiMble ¥ MJIOCKOCTH B MPOCTPAHCTBE

OcCHOBHBIE  TOHSATHS  CTEpeoOMeTpuu. Touka, TpsMasi, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHM:
aKCHOMBI CTEPEOMETPUH U CIAEACTBUS U3 HUX.

B3aumHoe pacrnonoxeHue NpsMbIX B MPOCTPAHCTBE: IepeceKarouiuecs,
napajulesibHble M CKpelluBaomuecss mnpsiMble. [Ipu3Haku CKpeluBarOIIMXCs
npsiMbIX. [lapaniaenbHOCTh NPSMBIX U IUIOCKOCTEH B IPOCTPAHCTBE: MapaliebHbIe
psIMbIE€ B POCTPAHCTBE, MapPaLIEIbHOCTh TPEX MPSIMbBIX, NapaJUICIbHOCTD MPSIMOM
u 1iockoctu. [lapannenbHoe W UEHTpaJbHOE MPOEKTUPOBAaHUE, H300pakKeHHe
¢uryp. OCHOBHBIE CBOWCTBa MapajuIeIbHOrO MpoeKTHpoBaHus. M3o0pakeHue
¢uryp B mapajuienbHON MPOEKIUHU. YTIIBI C COHAINPaBICHHBIMU CTOPOHAMHM, YTOJI
MEXIy MPSMBIMU B MpocTpaHCcTBe. [lapaninenbHOCTh MIIOCKOCTEH: MapaieabHble
IUIOCKOCTH, CBOIICTBa napaiesIbHbIX MJIOCKOCTEH. [Ipocreiimue
NPOCTPAHCTBEHHbIE (DUTypbl Ha IUJIOCKOCTH: TETpadlp, MapajuieNenunes,
HOCTPOEHUE CEUEHUII.

[leprieHAUKYJIAPHOCTD NPSIMON M IJIOCKOCTU: NEPIEHIUKYIISIPHBIE MIPSIMbIE B
IPOCTPAHCTBE, MpsSIMblE TMapajljielibHble U MEPHEeHIUKYJIApHbIE K IJIOCKOCTH,
NpU3HAK NEPHEHANKYJISIPHOCTH NPSIMOM M IUIOCKOCTH, TeopeMa O MHpsMOil

NEPIEeHIUKYISPHOM MJIOCKOCTH. OproroHanapHOE POEKTHUPOBAHUE.
[lepnieHAUKYNIAp W HAKIOHHBIC: PACCTOSTHUE OT TOYKU JIO TUIOCKOCTH, PACCTOSTHUE
OT TpsMOM 1O  IUIOCKOCTH,  TpoeKmus  Qurypsl Ha  IJIOCKOCTb.

[leprieHAUKYISIPHOCTD  IUIOCKOCTEW: NPU3HAK  NEPIECHAUKYJISAPHOCTH  JBYX
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 YIJIOB MHOrorpanHoro yria. CBOICTBa IUIOCKHX 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 — MapajulelIeNUIIel W €ro  CBOWCTBA.
Kparuaiimue mnyTd Ha TOBEPXHOCTH MHOTOrpaHHuka. Teopema OJiinepa.
IIpoctpanctBennass teopema Iludaropa. Ilupammpma: n-yronapHas mnupamMuja,
npaBuiibHasE W yceu€HHas nupamuabl. CBoiicTBa péOep U OOKOBBIX TI'paHel
MPaBWIBHOM nupaMuibl. [IpaBUIbHBIE MHOTOTPAaHHUKM: NMPABWJIBHAS NOpU3Ma U



[IpaBWIbHAs MHWpPaMUIA, [paBWJIbHAsA TPEYroJibHAs IHUpaMUIAa W IPaBUIbHBIN
TeTpa’ap, KyO. IlpencraBineHue o NPaBUIBHBIX MHOTOIPAHHHUKAX: OKTa’3Ap,
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 MOBEPXHOCTHM U TOBEPXHOCTH NPABWIBHOW NUPAMUBbI,
Teopema O IUIOLIAAN YCEUEHHOU MTUPAMU/IBI.

CummMmeTpuss B TOPOCTPAHCTBE. DJIEMEHTBl CHMMETPUM  IMPABHIBHBIX
MHOTOrpaHHUKOB. CHMMETpuss B NPABWJIBHOM MHOTOIPDAHHUKE: CUMMETPUS
napajulesenunea, CUMMETPUS MPABUJIBHBIX IIPU3M, CUMMETPUS IPAaBUIBHOU
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. IeHCTBUS C BEKTOPAMU: CIIOKECHUE
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 pasIoKEHUM 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 Ten
BpallleHUs] Ha TUIOCKOCTH. Pa3BépTka munuHapa u KoHyca. CumMmerpusi cepbl u
nrapa.

O6béMm. OcHoOBHBIE CcBoOWcTBAa 00BEMOB Tenm. Teopema 00 o00BEMe
MPSIMOYTOJILHOTO TapajuleNienuiena u cieactBus u3 He€. OO0bEM mpsMolt u
HAKJIOHHOUM TPHU3MBI, IWIMHIPA, MAPAMUIbI U KoHyca. O0BEM Iapa W MapoBOTo
CerMeHTa.

KomOuHammu Tenm BpamieHUs W MHOrOorpaHHHKOB. Ilpu3ma, BImcaHHas 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 CTEPEOMETPUUECKUX 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 CJIeIOB, METOJI 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 mpoctpaHcTBe. KoopaunaTsl BekTopa. PaznosxkeHue BekTopa
no 0Oa3ucy. KoopIMHATHO-BEKTOPHBIM METOJ MPHU PEIICHUH TEeOMETPUUYECKUX
3a/ay.

J{BHKeHUs] B IPOCTPAHCTBE

JBuxenus: npoctpancrBa. OtobpaxkeHus. JIBUKEHUS W PaBEHCTBO (QUTYD.
OO6mue cBoiicTBa JABWKEHMH. Buasl JBWKEHWI: TapauiebHBIA IEepPEeHoC,
[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 OBIIETI'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 TpaxaaHCKoro oOiiecTBa (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 POCCUMCKONW MaTeMaTHUKH, IIEHHOCTHOE OTHOIIEHHE K
JTOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHYECKOM IIKOJIbI,
UCIIOJIb30BaHUE JTUX JOCTI)KCHUH B JPYrMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMHUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHME JYXOBHBIX IEHHOCTEH pOoCCUUCKOro Hapoaa, chOpPMUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHMS, STUYECKOrO0 MOBEIAEHHUS, CBA3AHHOIO C NMPAKTUYECKUM
OPUMEHEHHEM JIOCTWKEHHM HAayKh U JEATEIbHOCTBIO YYEHOIO, OCO3HAaHHE
JUYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMYMBOTO OyAyIIETro;

4) 3cTeTHYECKOE BOCIIUTAHUE:

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

5) pusnyeckoe BocmUTAHME:

chOpPMHPOBAHHOCTh yYMEHHUS MNPUMEHSATh MaTeMaTHYeCcKue 3HaHUS B
WHTEpEcax 3JI0pOBOTo 1 06€30MacHOro 00pasa )KM3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pOBbIO (3I0POBOC IHMTAaHHE, COATAHCUPOBAHHBIM PEKUM 3aHATHH M
OTIbIXa, PETyIsipHAs (U3NUEcKass aKTUBHOCTD), (DU3MYECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TpyaoBoe BocniuTaHMe:

TOTOBHOCTh K TPYAY, OCO3HAHHME LIEHHOCTU TPYJIOIIO0Us, HHTEpeC K
paznuuHbIM  chepaM  MPOPECCHOHATBHON  JCSITEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW W €€ NPWIOKEHUSIMHU, YMEHHE COBEpIIaTh OCO3HAHHBIA BHIOOP
Oynymeit mnpodeccun U peann3oBbIBATHL COOCTBEHHBIC >KU3HEHHbBIC ILJIAHBI,
FOTOBHOCTh M CIIOCOOHOCTP K  MaTeMaTHYeCKoMy  OOpa30BaHUIO U



CaMOOOpa30BaHUIO HA NPOTSHKEHUU BCEU JKU3HM, TOTOBHOCTH K AaKTHUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3a]]a4 MaTEeMAaTHUYE€CKON HAaNPaBJIEHHOCTH;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(hOpMUPOBAHHOCTh  AKOJIOTMYECKOW  KyJIbTYpbl, TIOHUMAHUE BIUSHUS
COIMATbHO-2KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOIHON U COIMATILHOMN
Cpe/bl, OCO3HaHUE II100AIbHOIO XapaKkTepa 3KOJIOrMYeCKUX MpoOieM, OpUEHTAIIUS
Ha TPUMEHEHHE MaTEMAaTHMYEeCKUX 3HAaHWM JIg pelieHusl 3a7ad B 00JacTu
OKpY’XKarolel cpenpl, MIAHUPOBAHHE IIOCTYNKOB W OILEHKA HMX BO3MOXKHBIX
MOCJICICTBUH JJIsl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUs HAayKH U  OOIIECTBEHHOW  MPAKTHUKW, I[MOHUMaHUE
MaTeMaTHYEeCKOM HayKu Kak c(epbl YeJIOBEYECKOH eSITeIbHOCTH, ATamoB ¢
Pa3BUTUA W 3HAYMMOCTH JUISI Pa3BUTHS I[MBUJIM3AIMH, OBJIAJCHUE S3BIKOM
MaTeMaTHKd M MaTeMaTHYeCKOW KyJIbTYpOH Kak CpPEJCTBOM IIO3HAHUS MUDa,
TOTOBHOCTh OCYIIECTBJISITH TPOCKTHYIO M HCCIEIOBATEIBCKYIO JICSATEIHHOCTh
WHMBUIYaJIbHO U B TPYIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/IbHBbIC YHHMBEpPCAJIbHBIE Y4eOHbIC JeHCTBHS

ba3oBble ornueckue AeMcTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TMOHATHIA, OTHOUICHUH MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpeJICICHHs] TIOHATUM, YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KIacCU(UKAINH,
OCHOBaHUSA JIJIsi 0000IIEHNS U CPAaBHEHUS, KPUTEPHUH MPOBOJAMMOTO aHAIN3A;

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

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

JenaTh BBIBOJBI C HCIOJIb30BAaHUEM 3aKOHOB JIOTMKH, JACAYKTHUBHBIX U
WHIYKTUBHBIX YMO3AKIIOUECHHUH, YMO3aKJIIOUEHUH 10 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSTENILHO J10KA3aTeNbCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAaUBaTh apPryMEHTAIMIO, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BHIBOJIBI;

BbIOMpaTh cmoco® pemieHus Yy4eOHOW 3amaun  (CpaBHUBATH HECKOJBKO
BAPDUAHTOB  PEIICHUS, BbIOMpaTh  Haubojee MOAXOMSAUUMUA € YYETOM
CaMOCTOSITEJIbHO BBIJCJICHHBIX KPUTEPUEB).

Ba3oBble ucciienoBarebckue 1eicTBHS:



UCII0JIb30BaTh BOIPOCHl KaK HCCIEI0BATEIbCKAA HHCTPYMEHT IO3HAHMS,
(GopMynupoBaTh  BONPOCH,,  (PUKCHUPYIOIIME  MPOTHBOpEUYHE,  Mpoliemy,
yCTaHaBIMBaTh MCKOMOE U JAaHHOE, (hOPMHUPOBATH TUIOTE3Yy, apryMEHTHUPOBATh
CBOIO MTO3ULIMIO, MHEHHE;

IPOBOAUTH CAMOCTOSATENIBbHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEI0BAHUE
M0 YCTAaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTHU4ecKoro o0ObeKTa, sIBJIEHUs, IpoLecca,
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 BbIBUTATH
IPENONIOKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBUSX.

Pab6ora ¢ undgopmaumeii:

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

BbIOMpaTh MHMOPMAIIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, aHAJTU3UPOBATH,
CUCTEMaTU3UPOBaTh U HMHTEPIPETUPOBATH MH(POPMALMIO PA3TUYHBIX BHUJIOB H
dbopm npencTaBICHU;

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

OLICHUBATh HaAEKHOCTh uHbOpMAITIH 1o CaMOCTOSITEIILHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBeEpPCAJIbHbIEe YUeOHbIE IeCTBUS

OO01menue:

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

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

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

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC yqeﬁﬂme I[eﬁCTBHH
CaMoopraHmaunﬂ:



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

CaMOKOHTPOJIb, 3MOIMOHAJIbHbIN HHTEJJICKT:

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 BO3HUKHYTh MPH PEIICHUU 3a/1auH,
BHOCUTH KOPPEKTHUBHI B JIEATCILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX,
HaWJIEHHBIX OIIUOOK, BHISIBICHHBIX TPYAHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTAaTa I[N U YCIOBUSIM, OOBSICHATh MPUYUHBI
JOCTHXKEHUSI WIIM HEJOCTHXKCHUSI PE3yJIbTaTOB JEATEIbHOCTH, HAXOAUThH OIIUOKY,
J1aBaTh OLICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

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

y4acTBOBaTh B TPYNIOBHIX (opMax paboThl (0O0CYXIeHHs, 0OMEH MHEHH,
«MO3TOBbI€ IITYPMbI» W HWHBIE), BBHINOJHATH CBOIO 4YacTh palbOTBl U
KOOPJIMHUPOBATh CBOW JEWCTBUSA C JAPYTMMH 4YI€HaMU KOMaH[bl, OLICHUBATh
KayeCTBO CBOETO BKJa/Ja B OOIIMIA MPOAYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
Y4aCTHUKAMU B3aUMOJECHCTBHSI.

INPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kiacca oOyJaronuiics HayquTCs:

e CBOOOJIHO OIEPUPOBATH OCHOBHBIMU TOHSTHSIMU CTEPEOMETPUU TIPH
pEIIeHUH 337249 U MTPOBEICHUA MaTEeMAaTUYECKUX PACCYKICHUH;

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

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

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

e CBOOOJIHO OTIEPUPOBATH MOHATUSIMH, CBI3aHHBIMUA C MHOTOTPAaHHUKAMU;



e CBOOOJHO pacno3HaBaTh OCHOBHBIE BHJbl MHOIOIPAHHHUKOB (TIpHU3Ma,
nupamuia, NpsMOYTOJIbHBIN Napajiesenunen, Kyo);

e KiIacCU(PUIMPOBATH  MHOTOIPAaHHUKH,  BBIOMpass  OCHOBaHUA IS
KJ1IaccuuKaIuu;

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

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

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

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

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

e CBOOOJIHO OMEpPUPOBATH MOHSATUSMU, COOTBETCTBYIOUIUMHU BEKTOpaM H
KOOpJIMHATaM B MPOCTPAHCTBE;

e BBINOJHATH ICUCTBUA HAJl BEKTOPAMU;

e pelmarh 3aJauyd Ha JO0Ka3aTeJbCTBO MAaTEMAaTHYECKHMX OTHOUIEHUWA U
HAXOXKJICHHE T€OMETPUYECKUX BEJIIMYMH, NPUMEHSAS W3BECTHBIE METOJIbI
IIPU PEIICHUH MATEMAaTUYECKHUX 3aJa4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJI0KHOCTH;

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

e W3BJIEKaTh, MPeOOPa30BbIBATh U HMHTEPIPETUPOBATH HHGOPMAIMIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (HUTYypax, TPEACTABICHHYIO Ha
YepTekax U pUCyHKaX;

e TMPUMEHATH TIOJYYEHHbIE 3HAHMS HAa T[PAKTUKE: CpPaBHUBATH W
aHAJM3UPOBATH PEAbHBIE CUTyallud, MPUMEHSITh W3yUYCHHBIC MOHITUS B
npolecce IOHMCKa peHIeHHs MaTeMaTHYecKu ChOopMyIHPOBaHHOMN
npo0JIeMBbl, MOJEIUPOBATh PEANbHBIC CUTYaIlMHd HA S3BIKE TEOMETPHH,
UCCIIEI0BAaTh NOCTPOEHHBIE MOJENIH C UCIOJIB30BAHMEM I€OMETPUUYECKHX
MOHSITHA W TEOpEM, ammapara anreOpbl, pemarh MPaKTHYeCKUE 3a7adH,
CBSI3aHHBIE C HAXO0XK/ICHHEM T€OMETPUUECKUX BEIUYUH;

e HMETh MPEJCTaBICHHUS 00 OCHOBHBIX 3Tamax pPa3BUTHS T€OMETPUU KaK
COCTaBHOM 4yacTu (pyHJIaMeHTa Pa3BUTHUS TEXHOJIOTHIA.

K xonmy 11 kiaacca oOyvaromuiicst HAy4UTCS:



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

OTIEPUPOBATH MOHATUSIMHU, CBSI3aHHBIMU C TE€JIAMU BPAILCHUS: [IWJIMHIPOM,
KOHYCOM, chepoit u mapom;

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

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

CBOOOJTHO OIEPUPOBATH MOHATHUAMHM, CBSI3AHHBIMU C KOMOMHALMSIMHU Tell
BpallleHuss U MHOTOTPAaHHUKOB: MHOTOTPaHHUK, BIHUCAHHBIM B chepy u
ONMMCAHHBIA OKOJO cepbl, chepa, BIUCAHHAS B MHOTOTPAHHUK WJIU TEJIO
BpaIlCHUS;

BBIUUCIISITh COOTHOILIEHUSI MEXTy TUIOIIAIsIMU TOBEPXHOCTEN U 00BEMaMuU
I10JTOOHBIX TEI;

U300pakaTh H3ydaemble (UTYPHI, BBINOIHATH (BBIHOCHBIE) TIUIOCKHE
YepTEKU U3 PUCYHKOB MPOCTBHIX OOBEMHBIX (PUTYp: BUI CBEpPXY, COOKY,
CHU3Y, CTPOUTh CEYEHHUS TEJl BPAILCHHUS;

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

CBOOOJTHO OTMIEPUPOBATH MOHSATUEM BEKTOP B IMIPOCTPAHCTBE;

BBIIIOJIHSITH OTIEPAIIUU HAJl BEKTOPAMU;

3a/1aBaTh MJIOCKOCTh YPAaBHEHHEM B JIEKapTOBOU CHCTEME KOOPAMHAT;
peuaTh TEOMETPUUECKUE 3a/1a4M Ha BBIYMCIICHUE YTIIOB MEXKY MPSIMbIMU
U IUIOCKOCTSIMH, BBIYMCIIEHHUE PACCTOSIHUKM OT TOYKH [0 IUIOCKOCTH, B
L€JI0M, HAa TPUMEHEHHE BEKTOPHO-KOOPIMHATHOTO METOAA IIPU PEILICHUY;
CBOOOJTHO ONEPHUPOBATH TIOHATHSIMHU, CBSI3AHHBIMH C JIBIDKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHU;

BBITIONHATh M300paKCHHUs] MHOTOTPAHHUKOB M TN BpAIIEHUS TpHU
NapajuyieIbHOM  TEPEHOCE, UEHTPAIbHOM CHUMMETPHUM, 3€PKaJbHOU
CUMMETPHH, IPU TIOBOPOTE BOKPYT MPSIMOM, peoOpa3oBaHus MOA00MS;
CTPOUTH CEYEHUS MHOTOIPAaHHUKOB U TEJl BpPAIECHUSA: CEYEHUs LUINHIpA
(mapanienbHO Y NEPHEeHAUKYISIPHO OCH), CEYEHUsl KOHYyca (MapasuiesibHbIe
OCHOBaHHIO M MPOXOSALINE YepE3 BEPUINHY ), CEUEHUS 11apa;
UCII0JIB30BaTh METOJbl IOCTPOCHUSI CEUEHUH: METOJ CIIEI0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYIIEN TIOCKOCTH;



JIOKa3bIBaTh TEOMETPUUECKUE YTBEPKIACHUS;

MPUMEHSTh TeOMETpUYecKre (AKThl sl PEUICHUS CTEPEOMETPUUECKUX
3a7a4, MPEANONATalOluX HECKOJBKO IIAaroB pELICHUA, €CIU YCIOBUSA
MIPUMEHEHUS 3a/1aHbl B SIBHOW U HESIBHOU (hopMme;

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

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

MPUMEHATh  TOJIyYCHHbICE  3HAaHUS  HA  IPAKTUKE:  CPaBHUBAT,
AHAIM3UPOBATH U OLICHUBATh PEATbHBIE CUTYyallMH, IPUMEHATh U3yUYCHHBIC
MOHSTHS, TEOPEMBI, CBOWCTBA B IIPOLECCE TIOMCKA  PELICHUSA
MaTreMaTH4ecku  cpopMyaupoBaHHONW  MpoOOJIEMBbl,  MOJEIUPOBATH
peabHbIE CHUTyallMM Ha SI3bIKE T€OMETPUM, MCCIIEIOBATH IMOCTPOCHHBIE
MOJIEJIM C HCHOJB30BAHUEM TE€OMETPUYECKUX TOHATUH H TEOPEM,
ammaparta anreOpbl, pemarth MPaKTHYECKHE 3ajlaud, CBSI3aHHBIE C
HaXO0XJICHUEM I'€OMETPUUECKUX BEJIUYMH;

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



TEMATHUYECKOE IINIAHUPOBAHUE

10 KVIACC
KosmnuecTBo yacos
Ne HanmeHoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIe (L (POBbHIE)
KonTtpobHbie
n/n NPOrpaMMmblI Bcero o0pa3oBaTe/ibHbIE peCypChl
padoThbI
1 BBenenune B ctepeoMeTpuio 23 1 https://resh.edu.ru/
B
5 3aMMHOE PACIIOJIOKEHHE MPSIMBIX B 6 1 httos://resh.edu.ru/
MIPOCTPAHCTBE
3 [TapanienbHOCTh MPSAMBIX U TIIOCKOCTEN B 3 httos://resh.edu.ru/
MIPOCTPAHCTBE
4 HepHeHHmfyMpHOCTB HPAMBIX 25 https://resh.edu.ru/
IJIOCKOCTEHN B MPOCTPAHCTBE
VYTIBl U paccTOSTHUS 16 1 https://resh.edu.ru/
MHororpaHHuKu 7 1 https://resh.edu.ru/
BekTops! B mpocTpaHcTBE 12 https://resh.edu.ru/
8 HOBTOPGHI/IC, 00o011eHne U cucTeMaTH3anus 5 5 httos://resh.edu.ru/
3HAHHUU
OBIIEE KOJIMYECTBO YACOB II10 ITPOIPAMME 102 6



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

11 KVIACC

KosnuuecTBo yacoB
HaumeHoBaHue pa3ie/ioB U TeM JuexkTpoHHble (¢ poBbIE)
Ne i/ KonTtpoJbHbie
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE PeCypChI
padoThbI
1 AHanutuyeckas TeoMeTpHst 15 1 https://resh.edu.ru/
I1
2 OBTOpEHHE, O606HICHI:IC 1 15 1 https://resh.edu.ru/
cucreMartusanus 3HaHUUu
3 O0BEM MHOTOTpAaHHUKA 17 1 https://resh.edu.ru/
4 Tena Bpatenus 24 1 https://resh.edu.ru/
5 [Tmomaau moBepXHOCTH U 0OBEMBI 9 1 httos://resh.edu.ru/
KPYTIIBIX TEI
6 JIBrokeHUst 5 1 https://resh.edu.ru/
II 606
7 OBTOPEHHE, 000 merUIe 1 17 2 https://resh.edu.ru/
cUCTeMaTH3alls 3HaHUM
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8



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




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
uudpoBbIie
Ne n/m Tema ypoka KonTpoabHubie op
Bcero o0pa3oBaTtejibHbIE
padoThbI
pecypcsl

OcHoBHbIE IpaBUJIa U300paKEeHUS Ha
PHUCYHKE MJIOCKOCTH, MapajlIeIbHbIX
MPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka

https://resh.edu.ru/

[TonATHS cTepeomMeTpHuu: TOUKA, IpsMas,
TUIOCKOCTB, TIPOCTPaHCTBO. OCHOBHBIE
MpaBUIIa U300paKeHHs Ha PUCYHKE
TUTOCKOCTH, TTapauIeTIbHBIX TPSIMBIX
(0Tpe3koB), cepeIMHbI OTPE3Ka

https://resh.edu.ru/

[TonsiTHS: Mepecekarouuecs MIOCKOCTH,
nepeceKarouecs npsimasi ¥ mioCKOCTh;
MOJIYIPOCTPAHCTBO

https://resh.edu.ru/

[TonsiTHs: MepeceKaronuecs MmI0CKOCTH,
nepeceKaroIuecs npsimasi ¥ mioCKOCTh;
MOJIYIPOCTPAHCTBO

https://resh.edu.ru/

MHororpaHHUKH, U300paKeHue
MIPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIUX 00BEKTOB

https://resh.edu.ru/

MHororpaHHUKH, U300paKeHHE
MPOCTEHIINX MPOCTPAHCTBEHHBIX PUTYD,
HECYIIECTBYIOIIHUX 00BEKTOB

https://resh.edu.ru/

AKCHOMEI CTCPCOMCTPHHU U IICPBLIC

https://resh.edu.ru/
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CICACTBUA U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBHIE
CJIEJICTBMS U3 HUX

https://resh.edu.ru/

AKCHOMBI CTEPEOMETPUH U TIEPBHIC
cienctsus u3 HUx. CrocoOnl 3a1aHust
MPSIMBIX U IJIOCKOCTEN B IPOCTPAHCTBE.
O06o03HaueHUs PSMBIX U TIJIOCKOCTEH

https://resh.edu.ru/

10

N300paxkenue ceueHnil nupamuabl, Kyoa u
MIPU3MBI, KOTOPBIE TPOXOJIAT YEpe3 UX
pé6pa. N3o0paxeHnne nepecedeHust
MTOJTY4EHHBIX IUIOCKOCTEN. PackpammBanue
MTOCTPOCHHBIX CEYEHUI Pa3HBIMU LIBETaMU

https://resh.edu.ru/

11

N300paxkenue ceueHunit nupamuabl, Kyba u
MIPU3MBI, KOTOPBIE MMPOXOJIAT Yepe3 UX
pé6pa. N3o0paxeHne nepeceueHust
MOJIYYCHHBIX TJIOCKOCTEH. PackpammmBanue
MTOCTPOCHHBIX CEYEHUI Pa3HBIMU LIBETaMU

https://resh.edu.ru/

12

N3obpaxenne ceueHnit mupaMuibl, Kyda u
MIPHU3MBI, KOTOPBIE TIPOXOJIAT Yepe3 uX
pé6pa. N3o0paxkeHne nepeceueHust
MOJTyYCHHBIX IUIOCKOCTEH. PackpamnBanue
MMOCTPOCHHBIX CCUCHHI Pa3HBIMU IIBETAMH

https://resh.edu.ru/

13

N300pakenue ceueHuit mupaMu/ipl, Kyoa u
MIPU3MBI, KOTOPBIE TIPOXOJIAT Yepe3 UxX
pé6pa. N3o0paxkeHne nepeceueHust
MOJIy4YEHHBIX TUIOCKOCTel. PackpaniBanue
MOCTPOCHHBIX CEYCHUI Pa3HBIMH 1IBETaMU

https://resh.edu.ru/

14

Merton ciaenoB ajis MMOCTPOCHUMA Ce4YeHH I

https://resh.edu.ru/
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15

Mertoa cieoB Ui HOCTPOCHHS CEUCHHM.
CpoiicTBa nepecedeHnil MpsIMbIX U
IJI0CKOCTEN

https://resh.edu.ru/

16

Mertoa cie0B Uit OCTPOCHHS CEUCHHI.
CpoiicTBa epece4eHnii MpsIMbIX U
IJI0CKOCTEN

https://resh.edu.ru/

17

[TocTpoenune ceuenuit B nmupamue, Kyoe mo
TpéM Toukam Ha péOpax. Co3manue
BBIHOCHBIX YEPTEKEU U 3aMKCh I1aroB
MMOCTPOCHUS

https://resh.edu.ru/

18

[TocTpoenwne ceuenuit B mupamue, Kyoe mo
TpéM Toukam Ha péopax. Co3manne
BBIHOCHBIX YEPTEIKEH U 3aMKCh I1aroB
MIOCTPOEHUS

https://resh.edu.ru/

19

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

https://resh.edu.ru/

20

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

https://resh.edu.ru/

21

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

https://resh.edu.ru/

22

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

https://resh.edu.ru/
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23

KonTponbHas padora "AKCHOMBI
p p
crepeomerpun. Ceuenus"

https://resh.edu.ru/

24

B3anMHOe€ pacnoiokeHue npsiMbIX B

npoctpaHcTBe. CKpELUBAIOLIUECS IPSMBIE.

[Ipu3Haky CKpemMBAIOIMIMXCS MPSAMBIX.
[TapamienpHbIe IPsIMBIE B IPOCTPAHCTBE

https://resh.edu.ru/

25

TeopemMa o CylIeCTBOBAHUU U
€MHCTBEHHOCTH IIPSIMO MapasuleIbHON
JAHHOM IPSIMOM, MTPOXOASIIEN Yepe3 TOUKY
MPOCTPAHCTBA U HE JIeKAIIEH Ha TaHHOU
npssMoi. Jlemma o nepecedeHnun
MapaJuIeIbHBIX MPSMBIX IIOCKOCTBIO

https://resh.edu.ru/

26

[TapannensHOCTB TpeX MpsiMBIX. Teopema o
TpEX MapajuieabHbIX NpsMbIX. Teopema o
CKPELIUBAIOIIMNXCS MPAMBIX

https://resh.edu.ru/

27

[TapanienbHoe MPOEKTHPOBAHUE.
OCHOBHBIE CBOMCTBA MapajlIeIbHOTO
npoexktupoBanus. M300pakeHue pa3HbIX
¢buryp B napamienbHONU IPOEKLIUU

https://resh.edu.ru/

28

LlenTpanbHas npoekus. Yroi ¢
COHAIpPaBJICHHBIMU CTOPOHAMU. YTOII
MEXIY MPSIMBIMU

https://resh.edu.ru/

29

3azla111/1 Ha JOKa3aTCJIbCTBO U
HCCICAOBAaHHUEC, CBA3aHHBIC C
PACIIOJIOKCHHUEM IIPAMBIX B ITPOCTPAHCTBE

https://resh.edu.ru/

30

IToHATHA: mapaNIENBbHOCTD NPAMOKN U
IIJIOCKOCTH B IIpocTpaHcTBe. [IpusHak
MapajuIeIbHOCTH IPSIMOU U IIOCKOCTH.
CBolicTBa NapayuIeIbHOCTU IPSIMOM U

https://resh.edu.ru/
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IIJIOCKOCTH

31

I'eomeTrpuueckue 3a1auy Ha BEIYUCIEHUE U
JI0Ka3aTeIbCTBO, CBA3AHHBIE C
NapajIeIbHOCTBIO MPSMBIX U IUIOCKOCTEH B
IIPOCTPAHCTBE

https://resh.edu.ru/

32

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

https://resh.edu.ru/

33

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

https://resh.edu.ru/

34

[TapannensHble WI0cKoCTH. [Ipu3Haku
MapajuiebHOCTH JBYX MJIOCKOCTEMH

https://resh.edu.ru/

35

TeopeMa o mapaieIbHOCTH U
€IMHCTBEHHOCTH IJIOCKOCTH, MMPOXOAIIei
yepe3 TOUKY, He MPUHAAISKAILYI0 TaHHOM
IJIOCKOCTH U CIEACTBHUS U3 HEE

https://resh.edu.ru/

36

CBolicTBa napauiesIbHbIX MIJIOCKOCTEH: O
MapajuIeIbHOCTH MPSIMBIX NIEPECCUCHUSI TIPH
MepeCceYeHNH JIBYX MapaljiebHbIX
IJIOCKOCTEHN TpeThen

https://resh.edu.ru/

37

CpoiicTBa mapauieabHbIX MIIOCKOCTEN: 00
OTpPE3KaAX NapajlyIeNbHBIX IPSIMBIX,
3aKIIOYEHHBIX MEXKY MapajieIbHbIMU
MJIOCKOCTSIMU; O TIEPECEUEHUH MIPSMOU C
JIBYMSI ITapaJyIeIbHBIMU TIOCKOCTSIMHU

https://resh.edu.ru/
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[ToBTOpenue: reopema [ugaropa Ha

38 https://resh.edu.ru/
IJIOCKOCTH
IloBTOpEHUE: TPUTOHOMETPUS

39 P P p https://resh.edu.ru/
MPSIMOYTOJIBHOTO TPEYroJIbHUKA
CaolicTBa Ky0a ¥ IPSAMOYTOIBEHOTO

40 Y PAMOYT https://resh.edu.ru/
napajienenurena
Breraucienue 1mH OTPe3KOB B KyOe U

41 o P y https://resh.edu.ru/
MPSAMOYTOJIbHOM TapajuiesienuIie e
[lepneHMKYISIPHOCTD NPSMOU U

42 IJIOCKOCTH. [IpU3HaK neprneHuKyIspHOCTH https://resh.edu.ru/
MPSIMOM U TUIOCKOCTH
[lepneHMKyYISIPHOCTD NPAMOU 1

43 IOCKOCTH. [Tpu3HaK neprneHanKyIapHOCTH https://resh.edu.ru/
MPSAMOM U TIIIOCKOCTH
TeopeMa o CyleCTBOBAaHUU U
€TMHCTBEHHOCTH IIPSIMOI, MPOXO0AAIIcH

44 g P POXOUAIL https://resh.edu.ru/
yepe3 TOUKY MPOCTPAHCTBA U
MEePIEHANKYIISIPHOHN K TIIOCKOCTH
IImockocTy ¥ meprneHINKYIAPHLIE UM

45 PHCHAMRYIAD https://resh.edu.ru/
MpsSIMbIE B MHOTOTpaHHUKAX
IImockocTy ¥ mepneHINKYIAPHBIE UM

46 PHCHAMKYIAD https://resh.edu.ru/
MpsSIMbIE B MHOTOTpaHHUKAX
Ilepnienmukynsap u HakioHHas. IlocTpoenue

47 PHCHAHMKYIP p https://resh.edu.ru/
MEePIEHIUKYIISPa U3 TOUKH Ha MPAMYIO
Ilepnennukyiasgp u HakiaoHHas. [locTpoenne

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

49 p p pHICHAMICYIAPAX (11p https://resh.edu.ru/

u oOpaTHast)
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Teopema o Tpéx nepneHAUKysApax (mpsmas

50 https://resh.edu.ru/
u oOpaTHast)
V101 MeXIy CKPEIIMBAIOITIMHUCS

51 Y CKP https://resh.edu.ru/
MPSIMBIMU
Ilouck nepneHIUKYISPHEBIX IPSIMBIX C

52 P YIP P . https://resh.edu.ru/
MTOMOTIIBIO IEPIECHANKYIISAPHBIX IJIOCKOCTEN

53 OpTtoroHaiabHOE IPOSKTUPOBAHUE https://resh.edu.ru/
[TocTpoenue ceuenuii Kyoa, MpU3MBsl,

o4 MIPAaBUJILHOM IUPaMUIbI C IOMOLIBIO https://resh.edu.ru/
OPTOTOHAJILHOM IIPOEKIINU
[TocTpoenue ceuenuii Kyoa, MpU3MBl,

55 MPaBUILHOW MUPAMHUJIBI C TOMOIIBIO https://resh.edu.ru/
OPTOTOHAJILHOM IIPOEKIINU
CumMeTpHs B MPOCTPAHCTBE OTHOCUTEIHHO

56 MI0CKOCTH. [ImockocT cuMMeTpuii B https://resh.edu.ru/
MHOTOIpaHHUKaX
[Ipu3nak neprneHauKyISpHOCTH IPSIMOI 1

57 P PHCHIHIKYIAP P https://resh.edu.ru/
IUIOCKOCTH KaK CJIEJICTBUE CUMMETPUU
IIpaBunbHBIEe MHOTOTpaHHUKHU. Pacuér

58 p 5 p https://resh.edu.ru/
pacCTOSIHUNA OT TOYKH JI0 TIIIOCKOCTH
IIpaBunbpHBIE MHOrOrpaHHUKH. Pacuér

59 p 5 p https://resh.edu.ru/
pacCTOSIHUM OT TOYKH JI0 TIJIOCKOCTH
CriocoObl OITyCTUTH MEPIIEHINKYISPDI:

60 CUMMETPHS, CIBUT TOYKH M0 MapaJljieIbHON https://resh.edu.ru/
psAMOM
Casur no HemapauIeIbHOM NPSIMOH,

61 p . p https://resh.edu.ru/
W3MEHEHUE PACCTOSTHUM

62 KonTtponpHas padota "B3anmuoe https://resh.edu.ru/



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

pacIOJIOKEHHUE NPSIMBIX U INIOCKOCTEN B
npocrpaHcTae”

63

[ToBTOpEHME: yroy Mex 1y NpsSIMBIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TeOpeMa
KOCHHYCOB

https://resh.edu.ru/

64

[ToBTOpEHME: Yyroy MexIy
CKpCHIUMBAOIIUMHUCS ITPAMBIMU B
MIPOCTPAHCTBE

https://resh.edu.ru/

65

FeOMeTpI/I'-IeCKI/Ie METO/bI BEIYHUCIICHUA
yriia MEXOYy NpAMBIMU B MHOT'OI'paHHUKAX

https://resh.edu.ru/

66

JIByrpanHsbIii yrosu. CBOMNCTBO JINHEWHBIX
YTJI0B ABYTPAHHOTO yIjla

https://resh.edu.ru/

67

[Tepnenaukynspabie aockocTr. CBOMCTBA
B3aMMHO MEPIEHIUKYISIPHBIX MITOCKOCTEN

https://resh.edu.ru/

68

[Ipu3Hak nepneHIuKyIspHOCTH
IJIOCKOCTEM; TeopemMa 0 mpsiMOu
NepeceyeHust IByX II0CKOCTeN
MEPIEeHIUKYIAPHBIX TPEThEH MIOCKOCTH

https://resh.edu.ru/

69

[IpssMOyTOIBHBIN MapasuIeNenuIel; Kyo;
M3MEpeHusl, CBOMCTBA MPSIMOYTOJILHOTO
napajuieNienuneaa

https://resh.edu.ru/

70

TeopeMa 0 JUaroHaJi npsMoyroJibHOTO
ImapajijiCaCimIicia u CJICACTBUC U3 Heé

https://resh.edu.ru/

71

CTepeOMeTpI/ILIeCKI/IC " MPUKJIAAHBIC
3aaa4u, CBA3aHHbBIC CO B3aMMHBIM
PACIIOJIOKCHUEM IIPAMBIX U IIJIOCKOCTU

https://resh.edu.ru/

72

HOBTOpeHI/ICZ CKpCUIUBAIOMIUCCA TIPSAMBIC,

https://resh.edu.ru/



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

mapaJlyICJIbHBIC IJIOCKOCTU B CTAHAAPTHBIX
MHOT'OrpaHHUKax

[Tapa napayenbHbIX IJI0CKOCTEN Ha
CKPEIIUBAIOIIMNXCS MPSMBIX, PACCTOSIHUE

73 https://resh.edu.ru/
MEX/Ty CKPEIIUBAIOIUMUCS MIPSIMBIMU B
MPOCTBIX CUTYAIUAX
PaccTostHuie OT TOYKH 0 IJIOCKOCTH,

74 il https://resh.edu.ru/
paccTosiHue OT MPSIMOM JI0 TNTIOCKOCTH
Brruncnenue paccTosHUN MEX Ty

75 CKPEIIMBAIOIIUMHUCS TPAMBIMH C IOMOIIBIO https://resh.edu.ru/
MEePIEHIUKYIISIPHON TJIOCKOCTH
TpéXrpaHHbIi yroj, HEpaBeHCTBA JJIs
TpeXrpaHHbeIX yriIoB. Teopema ITudaropa

76 pexrp T p (aropa, https://resh.edu.ru/
TEOPEMbI KOCUHYCOB U CUHYCOB JJIS
TPEXTPAHHOTO yIJyia
OeMeHTEI ChepuIeCKON T€OMETPHUH:

77 (bep p https://resh.edu.ru/
reoJe3nvYecKue JUHUN Ha 3eMiie
Kourpoasnas pabora "Yrisl u

78 P \ P https://resh.edu.ru/
paccTosiHusA
CucreMatuszanus 3HaHui "MHOrorpaHHuK

79 B " P https://resh.edu.ru/
U €r0 DJIIEMEHTEI
IIupamuga. Bunsl nupamun. [IpaBuisHas

80 p A a p AP https://resh.edu.ru/
nupamMua
IIpn3ma. IIpssmas v HakIIOHHAS IPU3MBIL.

81 p p p https://resh.edu.ru/
[IpaBunpHas npuzma
IIpsmoii mapanneaenune, MpsaMoyroJIbHbBIN

82 p p 7l TIPAMOYT https://resh.edu.ru/
napauienenumnena, Kyo

83 Beinykieie MHOrorpaHHuku. Teopema https://resh.edu.ru/
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Ditnepa

Beinykieie MHOrorpanHuku. Teopema

84 Ditnepa. [IpaBunbHbIC U MOIYPABUIHHBIC 1 https://resh.edu.ru/
MHOTOTPaHHUKH
85 KouTtponsHas padora "MHuororpaHHuKT" 1 https://resh.edu.ru/
86 [ToHsiTHE BEKTOpA HA IJIOCKOCTH H B 1 httos://resh.edu.ru/
MPOCTPAHCTBE
87 CymMa BEeKTOPOB 1 https://resh.edu.ru/
88 Pa3zHocTh BekTOpOB 1 https://resh.edu.ru/
89 [TpaBwiio napasurenenuena 1 https://resh.edu.ru/
90 YMHOKEHHE BEKTOPa Ha YHCIIO 1 https://resh.edu.ru/
01 PaznoxxeHne BekTopa 1o 6a3I/IC}u/ TpEX 1 httos:/resh.edu.ru/
BEKTOPOB, HE JIS)KAIINX B OJJHOH MJIOCKOCTH
92 CkaysipHO€ TPOU3BEICHUE 1 https://resh.edu.ru/
93 Brrauciienue yria Mexy BEKTOpaMH B 1 httos://resh.edu.ru/
MPOCTPAHCTBE
94 [IpocTeiimue 3a1a4u ¢ BEKTOPAMH 1 https://resh.edu.ru/
95 [IpocTeiimue 3a7a4u ¢ BEKTOPAMH 1 https://resh.edu.ru/
96 [IpocTeiimue 3a1a4u ¢ BEKTOPAMH 1 https://resh.edu.ru/
97 [IpocTeiimue 3a1a4u ¢ BEKTOPAMH 1 https://resh.edu.ru/
98 O00011IeH1E U CUCTEMATHU3ALUS 3HAHUN 1 https://resh.edu.ru/
99 O00011IeHNE U CUCTEMATHU3ALUs 3HAHUI 1 https://resh.edu.ru/
100 Hroropas koHTpoJIbHAs paboTa 1 https://resh.edu.ru/
101 Htoroas koHTpoJbHas paboTa 1 https://resh.edu.ru/
102 O00011IeHNE U CUCTEMATH3AIMS 3HAHUHA 1 https://resh.edu.ru/
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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11 KVIACC

KoanugecTBO 4acoB DJIeKTPOHHBbIE
mudpoBLIe
Ne n/m Tema ypoka KonTposabHubie op
Bcero o0pa3oBaTte/ibHbIE
padoThbI
pecypchl

IToBTOpenue Temnl "KoopauHaThl BEKTOpa

1 P PA " P 1 https://resh.edu.ru/
Ha MJIOCKOCTH U B IPOCTPAHCTBE
IloBTOpenue Temnl "CkasapHoe

2 P " P 1 https://resh.edu.ru/
MPOU3BE/ICHUE BEKTOPOB
IloBTOpeHue TeMbI "BrIanciienre yria

3 P y: 1 https://resh.edu.ru/
MEXTy BEKTOpaMH B TIPOCTPAHCTBE
IToBTOpeHME TEMBI "'YpaBHEHHE IIPSIMOM

4 petHe P | P ’ 1 https://resh.edu.ru/
MIPOXOIAIIECH Yepe3 IBE TOUKH
VpaBHEHHUE IIOCKOCTH, HOPMAb,

5 P P 1 https://resh.edu.ru/
ypaBHEHHUE TJIOCKOCTH B OTPE3Kax
VpaBHEHHUE IIOCKOCTH, HOPMAb,

6 p P 1 https://resh.edu.ru/
ypaBHEHHE TUIOCKOCTH B OTpe3Kax

7 BekTopHoe npousBeneHue 1 https://resh.edu.ru/
JInHeiiHbIC HEpaBEHCTBA, JUHEHHOE

8 P 1 https://resh.edu.ru/
MIPOTPaMMHUPOBAHUE
JInHeiliHbIC HEpaBEeHCTBA, TUHEHHOE

9 P 1 https://resh.edu.ru/
MIPOTPaMMHUPOBAHUE
AHaIIUTHYECKHE METOBI pacuéra yriia

10 AR P yr 1 https://resh.edu.ru/
MEXAY MPSIMBIMU B MHOTOTPaHHUKAX
AHanuTHYECKHE METOIbI pacuéra yria

11 P yr 1 https://resh.edu.ru/
MEXKy IIIOCKOCTSIMA B MHOTOTpaHHUKAX

12 ®dopmyna pacCTOSAHUS OT TOUKH JI0 1 https://resh.edu.ru/
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IIJIOCKOCTH B KOOpAMWHATAX

HaxoxnaeHue paccTosiHui OT TOYKHU 10

13 https://resh.edu.ru/
IUIOCKOCTHU B KyOe
Haxoskaenne pacCcTOsIHUI OT TOUKH JI0

14 p . https://resh.edu.ru/
IJIOCKOCTH B IPABUJILHOM MUpPaMUJIE
KontposabHasg padorta "AHanuTuyeckas

15 P " P https://resh.edu.ru/
TeOMEeTPHS
Ceuennss MHOTOIPaHHHUKOB: CTaHAAPTHLIE

16 P P https://resh.edu.ru/
MHOTOTPaHHUKH

17 CedeHusi MHOTOIPAHHUKOB: METO/T CIIE0B https://resh.edu.ru/
CeueHnss MHOTOTPAHHUKOB: CTaHAapTHHIE

18 IIJIOCKOCTH, IIEPECEUEHNUS MPSAMBIX U https://resh.edu.ru/
IIOCKOCTEH
ITapannensHbIe IPSAMBIE U INIOCKOCTH:

19 P P https://resh.edu.ru/
rapajuieIbHbIE CEUCHUS
ITapannensHbIe IPSAMBIE U INIOCKOCTH:

20 P . p“ https://resh.edu.ru/
pacy€T OTHOIICHUH
[TapaniensHbIe TPSIMBIEC U TFIOCKOCTH:

21 YTIIBI MEXKTY CKPEIIHBAIOIIUMHUCS https://resh.edu.ru/
MPSMBIMHU
[lepnieniuKynsapHbIE MPSMBIC U
IUIOCKOCTH: CTaHAAPTHBIE Haphl

22 p p . https://resh.edu.ru/
MePIEeHIUKYISPHBIX TIIOCKOCTEH U
MPSMBIX, CAMMETPUH MHOTOTPAaHHUKOB
[lepnieHuKynsApHBIE IPSMBIC U

23 IUIOCKOCTHU: TeopeMa O Tpex https://resh.edu.ru/
MePIEeHIUKYIIApax

24 [lepneniuKynsspHBIE MIPSMBIE U https://resh.edu.ru/
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IIJIOCKOCTH: BBIYMCJIICHUSA OJIMH B
MHOT'OrpaHHUKax

25

HOBTOpeHI/ICI I1omaan MHOFOYFOHBHI/IKOB,
(hopMyITBI IS TUTOIAICH, COOOpasKeHUs
oao0ust

https://resh.edu.ru/

26

HOBTOpeHI/ICI rmiomaan MHOTOYTOJIbHUKOB,
(hopMyIBl IS TUTOMIAJIEH, COOOpaKEHUS
noxoous

https://resh.edu.ru/

27

HOBTOpCHI/IeI rmionaan MHOTOYTOJIbHUKOB,
(hopMyIBI 1715 TUIOMIAIEH, COOOpaKEHUSI
noxoous

https://resh.edu.ru/

28

[lnomany ceyeHnii MHOTOrPaHHUKOB:
TIJTOTIAIA TIOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOPaKECHHUSI 1101001t

https://resh.edu.ru/

29

[lnomany ceyeHnii MHOTOrPaHHUKOB:
IJTOIIAIA TTIOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOPaKEHHUSI 110 100MsI

https://resh.edu.ru/

30

Kontponbnas padota "[loBTopenue:
MHOTOTPaHHUKH, CEUCHUS
MHOTOI'PaHHUKOB"

https://resh.edu.ru/

31

O06Bém Tena. O6beM NPSIMOYTOJIBLHOTO
napaJuiesenuresa

https://resh.edu.ru/

32

3agaun 00 yABOEHUM Ky0a, O KBaJpaType
Ky0a; 0 TPUCEKLUH yria

https://resh.edu.ru/

33

CrepeoMeTpUUECKHE 3a/1a4H, CBA3aHHBIE C
00BEMOM MPSMOYTOJILHOTO
napasiesienumnea

https://resh.edu.ru/

34

HpI/IKHa,[[HLIe 3aga4u, CBA3aHHBIC C

https://resh.edu.ru/
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BBIYHCIICHUEM 00bEMa MPSIMOYTOJIEHOTO

napajuienenurea

35 O06BEM TIPSIMOI TPU3MBI https://resh.edu.ru/
CrepeoMeTpHYECKUE 3aJ]a4H, CBSI3aHHBIE C

36 p P . . https://resh.edu.ru/
BBIYHCIICHUEM 00BbEMOB TIPSIMON TIPU3MBI
IIpuknagHele 3a1a4u, CBI3aHHBIE C

37 p . g 210 https://resh.edu.ru/
00BEMOM NIPSAMOI MPU3MBI
Brruucinenne 00bEMOB TEN ¢ IOMOIIBIO

38 onpenenénHoro uarerpaia. O0sEM https://resh.edu.ru/
HAaKJIOHHOHN IIPU3MBI
Breruucinenne 00bEMOB TeEJN ¢ IIOMOIIBIO

39 onpenenénnoro uarerpaiga. O0bEM https://resh.edu.ru/
A PAMHUJTBI
dopmyna 00béMa mupamuasl. OTHOIIEHHE

40 PMY P a https://resh.edu.ru/
00bEMOB MUPAMHU/T C OOIITUM yTIIOM
dopmyna 00béMa mupamuasl. OTHOIIEHHE

41 PMY P a https://resh.edu.ru/
00bEMOB MUPaMU/I C OOIITUM yTIIOM
CrepeoMeTpHUUECKHE 3a0a4H, CBSI3aHHBIE C

42 p p N a https://resh.edu.ru/
00BbEMaMU HAKJIOHHOW MTPU3MBI
CrepeoMeTpHUUECKHE 3a0a4H, CBSI3aHHBIE C

43 p p A https://resh.edu.ru/
00BbEMaMU TTMPAMHMTBI
[Tpuknagaeie 3anaun mo Teme "OO0bEMBI

44 Ten", CBA3aHHbIE ¢ 00BEMOM HAKIOHHOM https://resh.edu.ru/
MIPU3MBI
ITpuxnanasie 3agayu mo tTeme "OO0bEMBI

45 P " A ! ) https://resh.edu.ru/
Ten", CBsI3aHHbIE ¢ 00BEMOM MUPAMUJIBI
IIpumenenne 00LEMOB. Brruncienue

46 p https://resh.edu.ru/

pacCcToAHUA N0 MIOCKOCTU
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KonTponsnas padora "O0béM

47 | https://resh.edu.ru/
MHOFOFpaHHI/IKa
]_II/IJH/IHZ[pI/I‘-IGCKaﬂ HOBerHOCTB,

48 00pa3yroIne MUIHHIPUICCKON https://resh.edu.ru/
IIOBEPXHOCTH

uimeap. [IpsgaMoi KpyroBoil UIIHHIP.

49 1 p- 1P pyr P https://resh.edu.ru/
[lnomaae MOBEPXHOCTH LIWIMHAPA
Konunueckast noBepxHocTh, 00pas ne

50 N p pasyIom https://resh.edu.ru/
KOHMYECKOU noBepxHocTH. Konyc
Cedenne KOHyca MIOCKOCTHIO,

51 }: https://resh.edu.ru/
MapaJuIeIbHOM IOCKOCTH OCHOBAHUS
VYceu€Hublii KoHvyC. M300pakeHe KOHYCOB

52 . Y p Y https://resh.edu.ru/
nu ycequHBIX KOHYCOB
ITnomans OOKOBOM MOBEPXHOCTH U MOIHON

53 g P https://resh.edu.ru/
MMOBEPXHOCTH KOHYCa
ITnomans, OOKOBOM MOBEPXHOCTH U MOIHON

54 g P https://resh.edu.ru/
MMOBEPXHOCTH KOHYCa
CrepeomMeTpriecKue 3a/1a4 Ha

55 JIOKA3aTeJIbCTBO U BEIYHCIICHUE, https://resh.edu.ru/
MMOCTPOCHUEM CEUCHUM UIIMHPA, KOHyCa
CrepeoMeTprYeCKHUE 3a/1a4 Ha

56 JIOKa3aTeJIbCTBO U BEIYHCIICHHE, https://resh.edu.ru/
MIOCTPOCHUEM CEYCHHI LUIMH]IPA, KOHYCa
IIpuknagHelie 3a0a4, CBI3aHHBIE C

57 p A A https://resh.edu.ru/
HUIHHIPOM
IIpuknagaele 3a0a49d, CBI3aHHBIE C

58 p g g https://resh.edu.ru/
UIHHIPOM

59 Coepa u map https://resh.edu.ru/
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60

[Mepeceuenue cdepsl 1 mapa ¢
iockocThro. Kacanue mapa u cepbl
IUIOCKOCTBI0. Byt 1 n3o0paxkenue mapa

https://resh.edu.ru/

61

ITepeceuenue cdepsl u mapa ¢
mockocThio. Kacanue mapa u chepsl
IUIOCKOCTBI0. Bun 1 m300paxkenue mapa

https://resh.edu.ru/

62

VYpasuenue chepsl. [Tnomans chepst u eé
yacreu

https://resh.edu.ru/

63

CummMmetpus cdepsl 1 mapa

https://resh.edu.ru/

64

CrepeomeTpuyecKHe 3a/1auyu Ha
JTI0Ka3aTeIbCTBO U BHIYMCIICHHE,
CBsI3aHHBIE CO ChEpOi U MIapoM,
MMOCTPOCHUEM MX CEYCHHH TUIOCKOCTHIO

https://resh.edu.ru/

65

CrepeomeTpHuecKHe 3a1aui Ha
JI0Ka3aTeIbCTBO M BBIYUCIICHHE,
CBsI3aHHBIE CO Chepoii U mapoMm,
MMOCTPOCHUEM UX CEUCHHH TIOCKOCTHIO

https://resh.edu.ru/

66

[IpuknaaHbie 3a7a9u, CBSI3aHHBIEC CO
ctepoit u mapom

https://resh.edu.ru/

67

[ToBTOpEHUE: OKPY)KHOCTH Ha MJIOCKOCTH,
BBIYMCIICHUS B OKPY)KHOCTH, CTaHJapTHBIC
nonoous

https://resh.edu.ru/

68

Paznuunsbie KOM6HH8.I_II/II/I TCJI BpallICHUS U
MHOTI'OI'paHHHUKOB

https://resh.edu.ru/

69

3agaun o Teme ""Tena U MOBEPXHOCTH
BpalieHus"

https://resh.edu.ru/

70

3agaun o Teme ""Tena U MOBEPXHOCTH
BpaiieHus"

https://resh.edu.ru/
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71

KonTtponenas padota "Tena u
IIOBEPXHOCTHU BpalieHus"

https://resh.edu.ru/

72

O6bem mumuHapa. Teopema 06 00bEMeE
IpsAMOro NUJIMHApAa

https://resh.edu.ru/

73

Berancnenue 00bEMOB TN ¢ TOMOIIBHIO
onpenenéHHoro uuTerpaita. Oobpém KoHyca

https://resh.edu.ru/

74

TTimomam OOKOBOH U TIOJTHOM
MMOBEPXHOCTH KOHYCa

https://resh.edu.ru/

75

CrepeoMeTpHUeCcKUE 3a/1a4l, CBS3aHHbIE C
BBIYUCIICHUEM 00BEMOB ITUIUHAPA, KOHYCA

https://resh.edu.ru/

76

[Ipuknagaeie 3agaun mo Teme "OO0BbEMBI 1
IJTONI[A U TOBEPXHOCTEN Te"

https://resh.edu.ru/

77

O0BEM mapa 1 mapoBOro CEKTOpA.
Teopema 06 o0BEMe mrapa. [Tnomans
cdeprl. CTepeoMeTpHUIeCcKHe 3a1auH,
CBsI3aHHBIC C BEIYMCIICHUEM 00BEMOB
nrapa, apoBOTro CErMEHTa M IapOBOTO
CEeKTOpa

https://resh.edu.ru/

78

[Tpuknagaeie 3agaun mo Teme "OO0bEMBI
Ten", CBsI3aHHbBIE ¢ 00BEMOM IIapa u
iomaapio ceprl. COOTHOMICHUS] MEXKIY
IJIOIAIIMK ITOBEPXHOCTEH U 00bEMaMu
0J0OHBIX Tel

https://resh.edu.ru/

79

[TogoGHbIE Tena B MPOCTPAHCTBE.
N3menenne o6bEMa mpu o 1001u.
CrepeoMeTpHUeCKUe 3a/1a41, CBSI3aHHbIE C
BBIYHCIIEHUEM 00BEMOB TeIl U TUIOMIACH
IOBEPXHOCTEN

https://resh.edu.ru/
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80

KonTpomnsnas padora "[Tnomamu
MMOBEPXHOCTH U 00BEMBI KPYTIIBIX TN

https://resh.edu.ru/

81

JBuxenus npocrpaHcTBa. OToOpakeHHUsI.
JIBm>xenus u paBeHcTBO puryp. O0mue
CBOICTBA JIBIKCHU I

https://resh.edu.ru/

82

Buael n1BukeHMit: TapauiebHbIN NEPEHOC,
LIEHTpAJIbHAsI CHMMETPUS, 3€pKaJIbHAs
CUMMETpPHUS, MOBOPOT BOKPYT MPSIMOM

https://resh.edu.ru/

83

[IpeobpazoBanus nomoous. [psimas u
ctepa Diinepa

https://resh.edu.ru/

84

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

https://resh.edu.ru/

85

Kontponbras padota "BekTopsl B
npocrpasnctae"

https://resh.edu.ru/

86

O6o06matomee moBTopeHue 11 MOHATHI 1
MeTo/10B Kypca reomerpun 10—11 knaccos,
CHUCTEMAaTU3aIsI 3SHaHUH
"[TapannenbHOCTh NPSAMBIX U TJIOCKOCTEH B
npocrpancrae"

https://resh.edu.ru/

87

O6o06matomee moBropeHue 11 MoHATHIA 1
MeTo/10B Kypca reomerpun 10—11 xaccos,
cucTemMaTu3anus 3HaHuil: "BekTopsl B
npocrpanctae"

https://resh.edu.ru/

88

O6o06matomiee moBropeHue 11 MoHATHIA 1
MeTo/10B Kypca reomerpun 10-11 xnaccos,
cucTeMaTH3anus 3HaHui: "BekTopsl B
npocTpaHcTae”

https://resh.edu.ru/

89

Ob6o6maromniee noBroperue 11 nmoHsTHi U

https://resh.edu.ru/
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MeTo/10B Kypca reomerpun 10—-11 xnaccos,
cucreMaTu3anus 3Hanuit: "Oobem
MHOTOTpaHHUKa"

90

Oo6o6maromee moroperne 11 moHsTHi U
MeTo/10B Kypca reomerpun 10—-11 xnaccos,
cucreMmarusanus 3HaHuii: "Oobem
MHOTOTpaHHHUKa"

https://resh.edu.ru/

91

O6o6maromniee nopropenue 11 noustuii u
MeTo/10B Kypca reomerpun 10-11 knaccos,
cuctemaru3anusa 3Hagui: "Imomann
MMOBEPXHOCTU U 00BEMBI KPYIJIbIX TE"

https://resh.edu.ru/

92

O6o6mmaromiee nopropenue 11 noustuii u
MeTOJI0B Kypca reomerpun 10—11 knaccos,
cucrteMarusanys 3Haguii: "Thnonaan
MTOBEPXHOCTU U 00BEMBI KPYIJIBIX TE"

https://resh.edu.ru/

93

Hrorosas koHTpoJbHAs paboTa

https://resh.edu.ru/

94

Hrorosas koHTpoJbHAs paboTa

https://resh.edu.ru/

95

[ToBTOpEeHUE, 0600IICHNE 1
CHCTEMAaTH3aLMs 3HAHUI

https://resh.edu.ru/

96

Hcropust pa3BUTHS CTEPEOMETPHH KaK
HayKH 1 €€ PoJib B Pa3BUTHH COBPEMEHHBIX
WHXEHEPHBIX U KOMIThIOTEPHBIX
TEXHOJIOT Uit

https://resh.edu.ru/

97

Hctopus pazBuTHS CTEPEOMETPUM KaK
HAYKH U €€ POJIb B Pa3BUTUU COBPEMEHHBIX
WH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOT UM

https://resh.edu.ru/

98

I/ICTOpI/IH Pa3BUTHA CTCPCOMETPHUN KaK

https://resh.edu.ru/
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HAYKH U €€ POJIb B Pa3BUTUU COBPEMEHHBIX
WH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUU

99

Hctopus pazBuTusi CTepeOMETPUH Kak
HAYKH U €€ POJib B Pa3BUTUN COBPEMEHHBIX
WH)XEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHH

https://resh.edu.ru/

100

Hctopus pazBUTHS CTEPEOMETPUN KaK
HAYKH U €€ POJib B Pa3BUTUH COBPEMEHHBIX
WH)XEHEPHBIX U KOMITbIOTEPHBIX
TEXHOJIOTHH

https://resh.edu.ru/

101

Hcropus pasBuTHS CTEPEOMETPHUH KaK
HAyKHU U €€ POJIb B Pa3BUTHU COBPEMEHHBIX
WH)XEHEPHBIX U KOMITHIOTEPHBIX
TEXHOJIOT Uit

https://resh.edu.ru/

102

Hcropus pa3BuTHs CTEPEOMETPHH KaK
HayKH U €€ poJib B Pa3BUTHH COBPEMEHHBIX
WH)XEHEPHBIX U KOMIThIOTEPHBIX
TEXHOJIOT Uit

https://resh.edu.ru/

OBIIEE KOJIMYECTBO YACOB II10 ITPOIPAMME

102
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Maremaruka. ['eometpus; yrinyonennoe ooyuenue, 10 kinacc/ Mepznsik A.l'.,
Homuposckuii [.A., ITonsakos B.M.; nox peaakuuen [lononsckoro B.E.,
OO0111eCcTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO M31aTeNnbCKUi LIEHTP

«BEHTAHA-TPA®»; Axunonepnoe obiectso «M3aarenbctBo «IIpocBenienne»

METOANYECKHUE MATEPHUAJIBI IS YYUTEJIA

* Maremaruka. ['eometpusi; yriyosnennoe ooyuenue, 10 knace/ Mepznsax A.T.,
Homuposckuii [.A., TTonsakos B.M.; noxa peaakuueit [Togonsckoro B.E.,
OO611ecTBO ¢ OTpaHUYEHHON OTBETCTBEHHOCTHIO M31aTenbCeKuil IIEHTP

«BEHTAHA-T'PA®y; Aknnonepuoe obmectBo «M3aatenscTBo «IIpocBemienne»

HNPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HMHTEPHET

* bubnmoreka [{OK https://m.edsoo.ru/

* https://uchitelya.com/matematika/

* https://urok.1sept.ru/

* https://resh.edu.ru/

* https://4ege.ru/gia-matematika/
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