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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 HAMpPaBICHHOCTH W TNPEIMETOB TYMaHUTAPHOTO IHKIIA.
[lockonmpKy ~ JOTHYECKOE  MBIIUIEHHE,  (QopMHUpyeMoe Tpu  H3yYeHUH
00yJaIOUIUMHUCS TOHATUIHBIX OCHOB T€OMETPHH, MPH JOKA3aTEIbCTBE TEOPEM H
MOCTPOCHUH IIETIOYKH JIOTHYECKUX YTBEP)KIACHHUHA MPU PEHICHUH T€OMETPUUECCKHUX
3aJa4, YMEHHE BBIABUTaTb W ONPOBEpraTh TUIOTE3Bl HEMOCPEACTBEHHO
UCIIOJIb3YIOTCSI MPU PEIICHUH 3a/1ady €CTECTBEHHO-HAYyYHOTO IMKJA, B YaCTHOCTH
bu3nUecKux 3aaad.

Llens ocBoenus mnporpammbl ydueOHoro kypca «l'eomerpusi» Ha 06a3oBoM
YpOBHE — pa3BUTHE WHIUBUIYAIbHBIX CIIOCOOHOCTEH OO0ydYarommxcs MpH
U3YYCHUH T'€OMETPHUH, KaK COCTaBJISIOLIEH MpeaMeTHoN obnactu «MaTtemaTuka u
uHpopMaTuka»  uyepe3  oOecrieueHHe  BO3MOXKHOCTH  NPUOOpETeHHs |
UCTIOB30BaHMS TIyOOKHWX TEOMETPUYECCKUX 3HAHWHA W JEUCTBUH, CHEIU(PUIHBIX
Tr€OMETPUH, U HEOOXOJUMBIX ISl YCHEHIHOro MpodeccCHOHaIbHOr0 00pa3oBaHus,
CBSI3aHHOTO C MCIIOJIh30BAHUEM MATEMATUKHU.

[IpuoputeTHpIMM 3ajauaMM Kypca TIeOMETpUM Ha 0a30BOM  YpOBHE
SABIISFOTCSL:

pacliipeHHe MpeaCcTaBIeHUs] O TEOMETPUM KaK 4YacTH MHUPOBOU KYJIbTYpPHI U
(opMupOBaHUE OCO3HAHUS B3aUMOCBSI3U F€OMETPUH C OKPYKAIOIIUM MUPOM;

(opMupOBaHUE NPEACTABICHUS O IMPOCTPAHCTBEHHBIX (Urypax Kak o
BOXHEHUIINX MaTEeMaTHMYECKUX MOJENAX, IMO3BOJIIOIIMX ONHUCHIBaTh M U3ydaTb
pa3HbI€ SBJICHUS OKPYXKAIOIIET0 MUpa, 3HaHWE MOHATUHHOTO anmnapaTa o paszeiny
«CtepeoMeTpus» yueOHOro Kypca reOMETpuH;

(¢opmMupoBaHue  yMmMeHHs ~ BJaJ€Th ~ OCHOBHBIMU  MOHSATHUSIMH 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 YMEHHs paclo3HaBaTh HA YePTEKax, MOJIEIAX U B PEAIbHOM
MHUpE MHOTOTPAaHHUKHM M Tejla BpalleHHs, KOHCTPYHPOBAThb TI'€OMETPUUYECKHE
MOJIETIH;

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

(dopMupoBaHuEe yMEHHUS BIaJETh METOAAMH JI0KA3aTelIbCTB U AJITOPUTMOB
pelieHusi, yMEHUS HMX MPUMEHSTb, MPOBOJUTH J0Ka3aTeJIbHbIE PACCYXICHUS B
XOJ/I€ PEIICHUs CTEPEOMETPUUYECKUX 3a/1a4 U 3a7a4 C MPAKTUYECKUM COJEPKaHUEM,
GopMupoBaHHEe TPEACTABICHHS O HEOOXOAMMOCTH  JOKa3aTeIbCTB  IpHU



000CHOBaHUHM MaTEMATUYCCKUX YTBEPKICHUN U POJIM aKCMOMATHUKH B TIPOBEICHHUH
JIEAYKTUBHBIX PACCYXKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTEIUICKTYaJIbHBIX H  TBOPYECKUX
crocoOHocTel 00ydaromMXcs, MO3HABATENbHOW aKTUBHOCTHU, MCCIIEIOBATEIbCKUX
YMEHHH, KpUTHIHOCTH MBIIUJICHUS, HHTEPECca K U3YICHHIO T€OMETPHH;

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

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

ChopmynupoBannoe Bo ®PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
NOHSTHSMU», PEICBAHTHBIMH T'€OMETPUU Ha YIUIYOJIEHHOM ypOBHE OOYYCHHS B
10-11 xmaccax, OTHOCHUTCS KO BCEM COJICPIKATEIbHBIM JIUHUSAM 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, pacCTpeNeNEHHBIM MO ToJaM OO0Y4YeHUs, CTPYKTYPHUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, TPUHIIMITHAILHBIM BOPOCaM O0yUYaroIIuecs
oOpamaJiucb  HEOJHOKPATHO. JTO  TMO3BOJIAET OPraHU30BaTh  OBJIAJICHHE
r€OMETPUUYECKUMU MOHSATUSIMH M HABBIKAMU TMOCJIEIOBATEIBHO U MOCTYMATEIBHO, C
cOOJII0/IEHNEM TPUHIIUAIIA TIPEEMCTBEHHOCTH, @ HOBBIC 3HAHMSI BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUUECKUX MPECTaBICHUN 00Yy4alOUIUXCsl, PACIIUPSSL U YIIIyOIss
e€, o0pa3ys MpOYHBIE MHOYKECTBEHHBIE CBSI3H.

[lepexon kK U3y4eHUIO TEOMETPUU HA YIITyOJIEHHOM YPOBHE MO3BOJISCT:

co3gath ycnmoBus qans  guddepeHnmanuu  00ydeHHUs,  TMOCTPOCHUS
WHIUBUIYATbHBIX ~ 00pa3oBaTEbHBIX MpOrpamMM, O0OecmeunuTh yriayOn€HHOe
M3y4YeHHE T€OMETPHH KaK COCTaBJISIONIEH yaeOHOTo mpenmera «MaTemaTikay;

MOJITOTOBUTHh OOYYAIONMUXCS K TMPOJODKCHUIO HW3YYCHUS MATEMaTUKH C
yaéTtoM BbIOOpa Oynymel mpodeccun, obecrednBasi MPEEMCTBEHHOCTh MEXIY
o01uM 1 IpoeccHoHaIbHBIM 00pa30BaHUEM.

Ha wu3yuenme ydeOHOro kypca «l'eomerpus» Ha YriayOJE€HHOM YpOBHE
orBogutcs 204 gaca: B 10 ximacce — 68 gacos (3 gaca B Henenio), B 11 kmacce — 68
yaca (2 yaca B HEJIeJI0).



COIAEPKXAHUE OBYYEHUA
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 NOpsMbIX B IPOCTPAHCTBE: IEpECEKarolrecs,
napajulesibHble M CKpelluBaomuecss mnpsiMble. [Ipu3Haku CKpeluBarOIIMXCs
npsiMbIX. [lapaniaenbHOCTh NPSMBIX U IUIOCKOCTEH B IPOCTPAHCTBE: MapaliebHbIe
OpsIMbIE€ B POCTPAHCTBE, MAaPALIEILHOCTh TPEX NPSIMBIX, NapauIeIbHOCTh MPSIMON
U 1ockoctu. [lapannenbHoe W IEHTpalbHOE NPOEKTHUPOBAHUE, H300paKeHHE
¢uryp. OCHOBHBIE CBOWCTBa MapajuIeIbHOrO MpoeKTHpoBaHus. M3o0pakeHue
¢uryp B mapajuienbHON MPOEKIUHU. YTIIBI C COHAINPaBICHHBIMU CTOPOHAMHM, YTOJI
MEX1y MPSMBIMU B MpocTpaHCcTBE. [lapannenbHOCTh MIOCKOCTEN: MapasuieabHble
IUIOCKOCTH, CBOICTBa napayieIbHbIX IUIOCKOCTEH. [Ipocreiimue
NPOCTPAHCTBEHHbIE (DUTypbl Ha IUJIOCKOCTH: TETpadlp, MapajuieNenunes,
HOCTPOEHUE CEUEHUII.

[leprieHAUKYJIAPHOCTD NPSIMON M IJIOCKOCTU: NEPIEHIUKYIISIPHBIE MIPSIMbIE B
IPOCTPAHCTBE, MpPSMblE MapaJJICIbHbIE U MEPHEHIUKYJISApPHbIE K IJIOCKOCTH,
NpU3HAK NEPHEHANKYJISIPHOCTH NPSIMOM M IUIOCKOCTH, TeopeMa O MHpsMOil

NEPIEeHIUKYISPHOM MJIOCKOCTH. OproroHanapHOE POEKTHUPOBAHUE.
[lepnieHAUKYNIAp W HAKIOHHBIC: PACCTOSTHUE OT TOYKU JIO TUIOCKOCTH, PACCTOSTHUE
OT TpsIMOM 1O  IUIOCKOCTH,  TPOEKIUs  (GUrypbl Ha  IUIOCKOCTb.

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

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

MHoOrorpaHHuKH

Buael MHOrorpaHHuUKOB, pa3BEpTKa MHOrorpaHsHuka. Ilpusma: n-yrosbHas
nmpu3Ma, psiMasi ¥ HaKJIOHHAs TTPU3MBbI, OOKOBAsi M MOJTHAS TTOBEPXHOCTH MPU3MBI.
[Tapamnenenunen, nOPSAMOYIOJbHBIM — MapajulelIeNUIIel W €ro  CBOWCTBA.
Kparuaiimue mnyTd Ha TOBEPXHOCTH MHOTOrpaHHuka. Teopema OJiinepa.
[IpoctpancTBennass teopema Iludaropa. Ilupammpma: n-yronpHas nuUpamuia,
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. IlpeacTtaBieHue O MpPaBWIBHBIX MHOTOTPAaHHUKAX: OKTa’3p,
JOAEKadAp U UKOCADIP.

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

CummMmeTpuss B TOPOCTPAHCTBE. DJIEMEHTBl CHMMETPUM  IMPABHIBHBIX
MHOTOrpaHHUKOB. CHMMETpuss B NPABWJIBHOM MHOTOIPDAHHUKE: CUMMETPUS
napajulesenuneaa, CUMMETPUS MPABUJIBHBIX IIPU3M, CUMMETPHUSA NPAaBUIbLHOMU
IAPAMUBI.

BekTopsI M1 KOOPAUHATHI B IPOCTPAHCTBE

[ToHATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOp, JIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOpPbl KOJUIMHEApHbIC, COHAIIPABJIICHHbIE U  IPOTUBOIIOJIOXKHO
HaIlpaBJICHHbIE BEKTOPBI. PaBEHCTBO BEKTOPOB. JIeHCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIUUTAaHUE BEKTOPOB, CYMMa HECKOJBKMX BEKTOPOB, YMHOXXEHHE BEKTOpA Ha
yucio. CBOMCTBA CIIOXKEHUSI BEKTOPOB. CBOMCTBA YMHOKEHHSI BEKTOPA HA YUCIIO.
IlonsaTHe KOMILTaHApHBIE BEKTOPBI. lIpH3HAK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
IIpaBuiio mapamienenunena. Teopema O paslIoKEHUH 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: UWIMHAPUYECKAs TIOBEPXHOCTh, KOHHUYECKAash IOBEPXHOCTH,
chepuueckasi TMOBEPXHOCTb, oOOpasyloniue moBepxHocTed. Tenma BpamieHus:
MWINHAP, KOHYC, YCEYE€HHBIA KOHYC, cdepa, map. BzaummHoe pacmonoxeHue
cheppl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxeHue Ten
BpalieHus Ha iockocTu. Pa3Béprka munuHapa u konyca. Cummetpus chepsl u
mapa.

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

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



OMHMCAHHOTO OKOJO c(depbl, cdepbl, BIUCAHHOH B MHOTOIPAaHHHMK WIH 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 € UCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoeHue ceueHnit MHOTOTPaHHUKOB U TEJI BpaIlleHUs: CEUCHUS IMIHMHAPA
(mapayiyieIbHO Y MEPIEeHIUKYJSIPHO OCH), CEUeHHMs KOoHyca (TMapasuliesibHbIC
OCHOBAaHUIO U TPOXOJSLIUE Yepe3 BEPIINHY), CEUSHHS 1Iapa, METOIbl MOCTPOEHUS
CEUYCHMI: METOJ CJIeIOB, METOJ] BHYTPEHHEr0 MPOEKTUPOBAHUS, METO/]] IMepeHoca
CEKYILEeH MIOCKOCTH.

BexTopbl U KOOPAMHATHI B MPOCTPAHCTBE

Bektopel B mpocTtpancTtBe. Omepanuu Haj BeKkTopaMu. BekTopHoe
yMHOXeHUE BEKTOpOB. CBOWCTBA BEKTOPHOTO YMHOXeHus. [IpsmoyronbHas
cucTemMa KoopauHat B npoctpaHcTBe. KoopauHatsl Bektopa. Paznoxxenue 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 JBWXKEHUH: TapaulelbHBIA TEPEHOC,
[IEHTpalbHAs CUMMETpPHS, 3€pKajlbHAas CHUMMETpPHUS, MOBOPOT BOKPYT MPSIMOI.
[Ipeobpazosanus noxodus. [Ipsmas u chepa Ditnepa.



IINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHHA YYEBHOI'O KYPCA
«TEOMETPUS» (BA3OBBIIi YPOBEHb) HA YPOBHE CPEJHEI'O
OBIIET'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATHI

1) rpaskaaHcKkoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTD IPakKAAHCKOM MO3UIIMU 00YyYaIOIIEeTroCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHIMCKOro  OOIIecTBa,  MPEJCTaBICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TpaxJaHCKoro oOiiecTBa (BbIOOPHI, OMNPOCHI 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 POCCUMCKOW MaTeMaTHKH, IIEHHOCTHOE OTHOIICHHE K
JTOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHYECKOM IIKOJIbI,
UCIIOJIb30BAaHUE JTUX JOCTI)KCHUH B JPYrMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMHUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

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

4) 3cTeTHYECKOE BOCIIUTAHHUE:

ACTETUYECKOE OTHOIICHHE K MHpPY, BKJIIOYasl 3CTETUKY MaTeMaTH4YECKHX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a7a4, PEIICHUH, PacCyKICHHH, BOCIIPUUMUYUBOCTh
K MAaTEMaTUYECKUM acleKTaM Pa3JuyHbIX BUJOB UCKYCCTBA;

5) pusnyeckoe BocmUTaAHME:

c(hOpMHPOBAHHOCTh YMEHHS TPHUMEHITh MaTeMaTH4YeCKWe 3HAHUS B
WHTEpEcax 3JI0pOBOro 1 6€30MacHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pPOBbIO (3I0POBOE MHUTAaHHE, COAUTAHCHUPOBAHHBIM PEKHM 3aHATHH H
OTIbIXa, PETyIsipHAs (U3HUEcKass aKTUBHOCTD), (DU3MYECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TpyaoBoe BocniuTaHMe:

TOTOBHOCTh K TPYAY, OCO3HAHHME LIEHHOCTU TPYJIOIIO0Us, HHTEpeC K
paznuuHbIM  chepaM  MPOQPECCHOHATBLHON  JCSITEIBHOCTH,  CBSI3AHHBIM  C
MaTeMaTUKOW W €€ NPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeil mnpodeccun U peann3oBbIBaTh COOCTBEHHBIE >KU3HEHHBIC IUIAHBI,
FOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTHYeCKoMy  OOpa3oBaHUIO U



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

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(hOPMUPOBAHHOCTb  AKOJIOTMYECKOW  KyJIbTYypbl, TOHUMAHUE BIUSHUSA
COIMATbHO-2KOHOMUYECKUX TMPOIIECCOB HA COCTOSTHUE MPUPOTHON U COIMATIBLHOMN
Cpe/bl, OCO3HaHUE II100AIbHOIO XapaKkTepa 3KOJIOrMYeCKUX MpoOieM, OpUEHTAIIUS
Ha TMPUMEHEHHE MaTEMAaTHMUEeCKUX 3HAHWM MJig penieHus 3agady B 00JIacTH
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  pa3BUTUs HAayKH U  OOIIECTBEHHOW  MPAKTHUKW, I[MOHUMaHUE
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 OCYIIECTBJISITb TPOCKTHYIO U HCCIEIOBATEIBCKYIO JIEATEIbHOCTD
WHJIMBU]IYaJIbHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/IbHBbIC YHHMBEpPCAJIbHBIE Y4eOHbIC JeHCTBHS

ba3oBble Jornueckue AeMcTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TOHATHHA, OTHONICHUH MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpEeJICIICHHSI TIOHSATUM, YCTAHABIMBAThH CYIIECTBEHHBIN NMPU3HAK KiIacCU(pUKAINH,
OCHOBaHUSA JIJIsi 0000IIEHNS U CPAaBHEHUS, KPUTEPHUH MPOBOJAMMOTO aHAIN3A;

BOCIPUHMMATh,  (OPMYJIUPOBATH U  MPeoOpa3OBBHIBATH  CYXKICHUS:
yYTBEpJUTEIbHBIE U OTPUIIATENbHBIC, €IMHUYHBIC, YACTHBIE U OOIIUE, YCIOBHBIE;

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

JenaTh BBIBOJIBI C HCIOJIb30BAaHUEM 3aKOHOB JIOTMKH, JAEAYKTUBHBIX U
WHIYKTUBHBIX YMO3AKIIOUECHHM, YMO3aKIIOUEHUI 10 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSTENILHO J10KA3aTeNbCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAaUBaTh apryMEHTAIMIO, TPUBOAUTH MMPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BBIBOJIBI,

BbIOMpaTh cmoco® pemieHus y4eOHOM 3amadu  (CpaBHUBATH HECKOJBKO
BAPDUAHTOB  PEIICHUS, BbIOMpaTh Haubojee  MOAXOMAUUMUA € YYETOM
CaMOCTOSITEJIbHO BBIJICJICHHBIX KPUTEPUEB).

Ba3oBble ucciienoBaresbckue 1eicTBHS:



UCII0JIb30BaTh BOIPOCHl KaK HCCIEI0BATEIbCKAA HHCTPYMEHT IO3HAHMS,
(GopMynupoBaTh  BONPOCHI,  (PUKCUPYIOIIME  MPOTUBOpEYHE,  MpoliIemy,
yCTaHaBIMBaTh MCKOMOE U JaHHOE, (hOPMHUPOBATH TUIOTE3Yy, apryMEHTHUPOBATh
CBOIO MTO3ULIMIO, MHEHHE;

IPOBOAUTH CAMOCTOSATENILHO CIUIAHUPOBAHHBIN HKCIIEPUMEHT, UCCIIEI0BaHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MAaTeMaTHYeCKOro 00beKTa, SBJICHU, IpoLecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSIMH, IPOLECCAMU;

CaMOCTOSITETLHO (OPMYJIMPOBATH OOOOIIEHUS U BBIBOJBI IO pPE3yjbTaTaM
OpOBENEHHOTO  HAOMIOJEHUs,  HCCIIEIOBAaHUS, OLEHUBATh  JOCTOBEPHOCTD
MOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IICHHI;

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

Pab6ora ¢ undgopmaumeii:

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

BbIOMpaTh MH(GOPMAIIMIO U3 UCTOYHUKOB PAa3IMYHbBIX TUIIOB, aHAIU3UPOBATH,
CUCTEMaTU3UPOBaTh U HMHTEPIPETUPOBATH MH(POPMALMIO PA3TUYHBIX BHUJIOB H
dbopm npencTaBICHUS;

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

OLICHUBATh HaAEKHOCTD uHbOpMAITIH 1o CaMOCTOSATENBHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBeEpPCAJIbHbIEe YUeOHbIE IeCTBUS

OO01menue:

BOCIIPUHUMATH U (POPMYJIHUPOBATH CYKJICHUS B COOTBETCTBHH C YCIOBUSIMH U
HEJIIMHA OOIICHUS, SCHO, TOYHO, T'PAMOTHO BBIpakaTh CBOIO TOUKY 3pECHHUS B
YCTHBIX M THCBMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS IO XOJYy pEIICHUS 3aJayH,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3ybTarT;

B XOJI¢ OOCYXKJICHHsI 3aJlaBaTh BOMPOCHI IO CYIIIECTBY OOCYXXIAaeMOW TEMHI,
mpoOJIeMBl, pelracMoi 3ajady, BBICKA3bIBaTh HJCH, HAICJICHHBIC HAa ITOUCK
pEIIeHUs, COTOCTABISATh CBOM CYXKJICHHUS C CYXJICHHSMH APYTrUX YYaCTHHKOB
nyanora, oOHapyXMBaTh Pa3jWyuMde U CXOJICTBO IO3HUIIUM, B KOPPEKTHOH (opme
(dbopMyITHpOBATh pa3HOTIACHS, CBOM BO3PAKCHHUSI;

MIPEJCTABIATh PE3YJAbTAaThl PEUICHUS 3a/add, SKCIIEPUMEHTA, UCCICIOBAHUA,
MIPOCKTa, CaMOCTOSITEILHO BBIOMpATh (OpMAT BBICTYIUICHHS ¢ Yy4&TOM 3ajad
MpEe3eHTAIIMU U OCOOEHHOCTEHN ayIuTOPHUH.

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC yqeﬁﬂble I[eﬁCTBHH
CaMoopraHmaunﬂ:



COCTaBJISITh IJIaH, AJITOPUTM PEIICHUS 3a/1aud, BEIOUPATh CIIOCOO PEIICHUs C
Y4ETOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTUPOBATh
Y KOPPEKTUPOBATh BAPUAHTHI PELIEHUH C YYETOM HOBOM MH(OpMAIIIH.

CaMOKOHTPOJIb, 3MOIMOHAIbHBIN HHTEJJIEKT:

BJIAJI€Th  HABBIKAMHU  [O3HABATEJIbHOM  peduiekcun Kak  OCO3HaHUs
COBEpIIAEMbIX JCHCTBUNA M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YIbTATOB, BJIAJIETh
criocobamMu CaMOITPOBEPKH, CAMOKOHTPOJISL TIpoliecca M pe3ysibTaTa pelieHUs
MaTeMaTHYECKOM 3a7a4u;

NpEeABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PEIICHUM 3aJ1auH,
BHOCUTH KOPPEKTHUBHI B JIEATCILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX,
HaWJIEHHBIX OIIUOOK, BBISIBICHHBIX TPYAHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTAaTa I[N U YCIOBUSIM, OOBSICHATh MPUYUHBI
JOCTHXKEHUSI WJIM HEJOCTHXKEHUSI pe3yJbTaTOB AESATEILHOCTH, HAXOAUThH OIIUOKY,
J1aBaTh OLICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

MOHUMATh U MCTOJB30BaTh MPEUMYIIECTBA KOMAHIHONW W WHAWBUIYAJIBHOM
paboThl TMpU peHieHWH YYeOHBIX 3aJad, NPUHUMATh IIeJIb COBMECTHOMU
NeATEeNIbHOCTH, TJIAHUPOBATh OPraHU3AIMI0O COBMECTHON pabOThHI, pacmpeacisiTh
BUIBl pabOT, JOroBapuBaThcsa, OOCYKIAaTb WpOLECC U pe3yjibTaT padoThI,
0000111aTh MHEHUS HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TPYIIOBBIX dopMmax paboThl (00CYXaeHUsI, 0OMEH MHEHH,
«MO3TOBbI€ IITYpPMb» W WHBIE), BBINOJHATH CBOIO YacTh pabOThl W
KOOPJIMHUPOBATh CBOW JEWCTBUSA C JAPYTMMH 4YI€HaMU KOMaH[bl, OLICHUBATh
Ka4yeCTBO CBOETO BKJIa/Ja B OOIIMIA MPOAYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
Y4aCTHUKAMU B3aUMOJECHCTBHUS.

INPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kiacca oOyJaronuiics HayquTCs:

e CBOOOJIHO OIEPUPOBATH OCHOBHBIMU TOHSTHSIMU CTEPEOMETPUU TIPH
pelIeHny 3aa4 ¥ MPOBEICHUN MaTEMAaTUUECKUX PaCCyKICHUI;

e TMPUMEHSATHh AaKCMOMBI CTEPEOMETPHUM M CIICJICTBUS U3 HUX MPU PEHICHUU
F€OMETPUYECKHUX 3a/1a4;

e KJIacCU(PUIMPOBATH B3aMMHOE PACIIOJOKECHHE MPSMBIX B TMPOCTPAHCTRBE,
IJIOCKOCTEHN B MPOCTPAHCTBE, NMPSAMBIX U MJIOCKOCTEN B MPOCTPAHCTBE;

e CBOOOJNIHO OIMEpUPOBATh TIOHATHSMH, CBS3aHHBIMH C yIJIaMA B
OPOCTPAHCTBE: MEXAY MNPSAMBIMA B MPOCTPAHCTBE, MEXKIY MPAMOM U
IJI0CKOCTBIO;

e cBOOOJHO OMEPUPOBATH MOHITUSMHU, CBI3aHHBIMUA C MHOTOTPAaHHUKAMH;

e cBOOOJHO pacro3HaBaThb OCHOBHBIE BHJIbI MHOTOIPaHHUKOB (TIpU3Ma,
MMpaMuJia, NPSIMOYTOJbHBIN Mapasuiesienune, Kyo);



e KiJacCU(MUIMPOBATH  MHOTOTPAHHUKH, BbIOMpass  OCHOBaHMS IS
KJ1IaccuuKaIuu;

e CBOOOJHO ONEpUPOBATH TMOHATHUSIMHU, CBSI3aHHBIMHU C  CEUEHUEM
MHOT'OTPAHHUKOB TJIOCKOCTHIO;

e BBINOJHSATH napasuiesibHOE, LEHTPAJIbHOE u OpPTOTrOHAIBHOE
MPOCKTUPOBAHUE (PUTYp HA IUIOCKOCTh, BBINOIHATH HM300pa)keHus Quryp
Ha TUIOCKOCTH;

e CTPOUTH CEUCHMS] MHOTOTPAHHUKOB Pa3IMYHBIMU METOJIaMU, BBIINOJIHATH
(BBIHOCHBIC) IJIOCKHE YEPTEKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX GUTYD:
BUJ] CBEPXY, COOKY, CHU3Y;

e BBIUMCIATH IUIONMIAJM  TOBEPXHOCTEH  MHOTOIPaHHUKOB  (TIpU3Ma,
nUpaMu/ia), TEOMETPUUECKUX TeJl ¢ MPUMEHEHUEeM (hOpMYT;

e CBOOOJHO OMEPUPOBATH MOHATUSIMU: CUMMETPHUSI B IPOCTPAHCTBE, IICHTD,
OCh M IUIOCKOCTh CHMMETPHH, IIEHTP, OCh M IUIOCKOCTb CHUMMETPHHU
durypsr;

e CBOOOJHO ONEPUPOBATH IMOHATHUSIMU, COOTBETCTBYIOIIUMH BEKTOpaM U
KOOpJIMHATaM B MPOCTPAHCTBE;

e BBINOJHATH ICUCTBUS HAJI BEKTOPAMHU;

e pelmaTrh 3aJauyd Ha JOKa3aTeJbCTBO MAaTEMAaTHUYECKHMX OTHOLICHHH H
HAXOXKJICHHE T€OMETPUYECKUX BEJIIMYMH, NPUMEHSAS W3BECTHBIE METOJIbI
IPU PELICHUH MAaTEMAaTUYECKHUX 3a/1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJI0KHOCTH;

e TMPUMEHATH MPOCTEHIINE MPOTPAaMMHBIE CpPEACTBA U  AJIEKTPOHHO-
KOMMYHHKAlIHOHHBIE CUCTEMBI IPU PEUIEHUH CTEPEOMETPUUYECKUX 3a/1a4;

e W3BJICKaTh, MPEOOPa30BbIBATh U HMHTEPIPETUPOBATH HHPOPMAIMIO O
POCTPAHCTBEHHBIX T'E€OMETPUYECKUX (UTypax, TMPEACTaBICHHYIO Ha
YepTekax U pUCyHKaX;

e TMPUMEHATH TIOJYYEHHbIE 3HAaHWS HAa [PAKTUKE: CpPaBHUBATH W
aHAJM3UPOBATH PEAIbHbIE CUTyallud, MPUMEHATh W3yUYECHHbIC MOHSATUS B
npolecce  TMOMCKAa  PEIIeHWs  MaTeMaTH4ecKHu  COpMYITUPOBAHHOU
npo0JIeMbl, MOJEIUPOBATh PEANbHBIC CUTYallMH Ha SI3BIKE TEOMETPHH,
UCCJIE0BaTh MOCTPOCHHBIE MOJIENU C UCIIOJIb30BAHHEM T'€OMETPUUECKUX
NOHSITHA W TEOpEM, ammapara anreOpbl, pemarh MPaKTHYECKUE 3a7adH,
CBSI3aHHBIE C HAXO0XKJICHHEM T€OMETPUUYECKUX BEIIUYUH;

e HMETh MPEJCTaBICHHUS 00 OCHOBHBIX 3Tamax pPa3BUTUS F€OMETPUU Kak
COCTaBHOM 4acTu (pyHJ1aMeHTa Pa3BUTHUS TEXHOJIOT .

K xonny 11 kinacca oOyvaromuiicst HAy4UTCS:

e CBOOOJHO OMNEPUPOBATH MOHSATUSMH, CBA3AHHBIMU C IWJIMHAPUYECKOM,
KOHMYECKON U cpepuyecKod MOBEPXHOCTIMHU, OOBICHATh CIOCOOBI
MOJTy4YEHUS;



OTEPUPOBATH MOHATUSMHU, CBSI3aHHBIMU C TEJIaMU BpaIICHUS: HUIUHIPOM,
KOHYCOM, c(hepoii u mapowm;

pacno3HaBaTh Tejla BpalleHus (IWIMHApP, KOHYC, cdepa W 1map) u
OOBSICHSITH CIIOCOOBI MOTYUEHHUSI TEJI BpAIICHUS ;

KJIacCU(PUIIUPOBATHh B3aUMHOE PACTIONOXKEHUE CPEPhI U MITOCKOCTH;
BBIYHUCIISITh BEJIMUMHBI DJIEMEHTOB MHOTOTPAHHMKOB M TEJ BpalleHUs,
00BEMBI U TUIONIAJU TMOBEPXHOCTEH MHOTOTPAHHUKOB M TEJ BpaIllCHUS,
FEOMETPUUECKUX TEJ C MPUMEHEHUEM (HOpMYIT;

CBOOOJIHO OTEpPUPOBATH MOHATHUSIMHU, CBS3aHHBIMU C KOMOWHAIMSIMU Tl
BpallleHuss U MHOTOTPaHHUKOB: MHOTOTPaHHUK, BIHUCAHHBIM B chepy u
OMHMCaHHBIN 0KOJI0 cdepsl, chepa, BOIUCAHHASS B MHOTOTPAHHUK WU TEJO
BpaIlCHUS;

BBIYHCIISITE COOTHOIICHUST MEXKTY TUIOMIAAIMH TTOBEPXHOCTEN U 00BEMaMu
I10JTOOHBIX TEI;

n3o0paxkaTh wu3ydaeMble (UTYpBI, BBIMOJHATh (BBIHOCHBIE) TUIOCKHE
YEPTEeKH U3 PUCYHKOB IMPOCTHIX O0BEMHBIX (UTYDP: BUI CBEPXY, COOKY,
CHU3Y, CTPOUThH CEUCHUS TEJl BpPAIICHUSI;

U3BJICKAaTh, HWHTEPIPETUPOBATH M TMPeoOpa3oBbIBATH HHGOPMAIIUIO O
NPOCTPAHCTBEHHBIX TI'E€OMETPUYECKUX (Urypax, TMPEACTaBICHHYIO Ha
YepTekax U pUCyHKax;

CBOOOJTHO OMEPUPOBATH MOHSATUEM BEKTOP B MIPOCTPAHCTBE;

BBIIIOJIHSITH ONIEPAIIMU HAJl BEKTOPAMH;

3a/1aBaTh IJIOCKOCTh YPABHEHHEM B JIEKapTOBOW CHCTEME KOOPAMHAT;
pemaTh TEOMETPUUECKUE 3a/1a4M HA BBIYMCIICHUE YTIIOB MEXKY NPSIMbIMU
U IUIOCKOCTSIMHU, BBIUYMCIIEHHE PACCTOSIHUM OT TOYKM 10 IJIOCKOCTH, B
LEJI0M, HA TPUMEHEHHE BEKTOPHO-KOOPANHATHOTO METOA TP PEIICHUU;
CBOOOJTHO OMEPUPOBATH TOHATHSIMH, CBSI3AHHBIMU C JIBIDKCGHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHU;

BBITIONHATh W300paKeHUs] MHOTOTPAHHMKOB W TeJ BpAlleHUs TMpHU
NapajuleJIbHOM  NIEPEHOCE, ULEHTPAJIbHOM CHUMMETPHUM, 3€pKaJbHOU
CUMMETPHH, TIPU TOBOPOTE BOKPYT MPSIMOU, TpeoOpa30BaHus MOA00MS;
CTPOUTH CEYEHHUSI MHOTOIPAaHHUKOB U TEJI BpPAlEHUS: CEYEHUs LMUIUHIpA
(mapanienbHO Y NEPHEHANKYISIPHO OCH), CEYEHUs KOHYyca (MapasuiesibHbIe
OCHOBAHUIO U IPOXOJISIIINE YePe3 BEPIUINHY), CEUCHUS 1Iapa;
UCIIOJIb30BAaTh METOAbl MOCTPOCHUS CEUEHUW: METOJ CIIEIOB, METOM
BHYTPEHHETO IPOEKTUPOBAHHUSI, METO/I IEPEHOCA CEKYIIEHN MIIIOCKOCTH;
JIOKa3bIBaTh TEOMETPUUECKUE YTBEPKICHHUS;

MPUMEHSTh TeoMeTpudeckre (aKThl ISl PEUICHUS CTEPEOMETPUUYECKHUX
3a/a4, MPEANOJIaralolinX HECKOJbKO IIArOB PEIICHHS, €CJIH YCIOBHS
MPYMEHEHHMS 3a7laHbl B SIBHOW U HESBHOM (hopMe;



pemaTe 3aJadyd Ha JIOKa3aTeJIbCTBO MAaTEMAaTHYECKHMX OTHOLIEHUWA U
HAax0KJICHUE TEOMETPUUECKUX BEINYNH;

IIPUMEHSTH MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHHMKALIMOHHBIE
CUCTEMBI IIPU PEIIECHUU CTEPEOMETPUUECKUX 3a/1a4;

OPUMEHATh  IIOJIYYEHHBIE  3HAHUSA  HA  NPAKTUKE:  CpPaBHUBATH,
AHAJM3HUPOBATH U OLICHUBATh PEAIBHBIE CUTyalluH, IPUMEHATh U3YUEHHBIE
NOHATUSA, TEOPEMBI, CBOMCTBA B  IMPOLECCE IOUCKA  PELICHUS
MaTEMaTU4YeCKu  CPOPMYIUPOBAHHOM  TPOOJIEMBI,  MOJEIUPOBATH
peanpHbIE CHUTyallUM Ha S3bIKE T'€OMETPHH, HCCIEI0BAaTh MOCTPOCHHBIE
MOJENH C UCIOJb30BAHUEM TIE€OMETPUUYECKUX TMOHATHM U TEOPEM,
anmapara anreOpbl, pemaTh NPAKTUYECKUE 3a/layd, CBSA3aHHBIE C
HaXOXKJICHNEM T€OMETPUUECKUX BEIUYNH;

HMCTD IMPCACTABJICHHUA 00 OCHOBHBIX dTamnax Pa3BUTHUA TCOMCTPHUHU KaK COCTaBHOU

qaCTHUu (1)YH]IaMCHTa Pa3BUTHUA TEXHOJIOTUH.

TEMATUYECKOE NJTAHUPOBAHUE

Ne Komunuectro | [Ipeanonaraemas
Tema ypoka
ypoka 4acoB JlaTa ypoka
KOOPIAMHATBI 1 BEKTOPHI B 16
I[TPOCTPAHCTBE
1 JlexapToBbl KOOPJIMHATHI TOYKH B 1
IPOCTPAHCTBE
[Ipocreitime 3amaun B KoopauHaTtax: | 1
2 pPAcCTOSIHME MEXAy IBYMS TOYKaAMU U
KOOPJMHATHI CePeANHBI OTPE3Ka
3 ITonsitue Bexktopa. PaBeHcTBo BekTopoB | 1
4 Koopaunatel BekTOpa 1
3) CnoXeHue U BBIYUTaHUE BEKTOPOB 1
6 IIpoTHBOMOIOKHBIE BEKTOPHI 1
7 YMHOKEHHE BEKTOPA HA YUCIIO 1
8 I'omoterus 1
9 CBoiicTBa rOMOTETHH 1
10 Yros Mexly BEKTOpaMu 1
11 CkansipHOoe IPOU3BEJICHHE BEKTOPOB 1
12 Brruncnenne yrioB Mexay npsiMbIMH 1
13 I'eomerpuueckoe MECTO Touek | 1
IPOCTPAHCTBA
14 buccekrop aByrpaHHoro yria 1
15 YpaBHEeHHE TIOCKOCTH 1
16 Konmponvnas paboma Nol 1

TEJIA BPAIIIEHNM A 29




17 [TonsTne nunuHpa 1
18 [1nouaas NOBEPXHOCTH LIMIMHAPA 1
19 Pemenue 3ana4 no teme: «lunuaap» 1
20 IIpu3ma, BMcaHHasi B LWWJIWH]P 1
21 [Ipu3ma, onucaHHas OKOJIO HUJIMHAPA 1
22 [TonsiTue KoHyca 1
23 [Inonaas NOBEPXHOCTH KOHYCA 1
24 Pemenue 3anau no reme: «Konyc» 1
25 VY ceu€HHbIN KOHYC 1
2 [Lromans OOKOBOM MOBEpXHOCTH | 1
YCEYEHHOTO IUIMHPA
27 [IupamMuia, BDUCaHHAsI B KOHYC 1
28 ITupamua, onricaHHasi OKOJIO KOHYyca 1
29 KoMOuHanum konyca 1 mupaMu/ibl 1
30 Konmponvuas paboma Ne2 1
31 Cdepa u map 1
32 YpaBHeHue chepsl 1
33 B3aumnaoe pac monoxenue cdepbl u |1
TUIOCKOCTH
34 KacarenpHas miockocTs K chepe 1
35 Pemenne 3amau mo Tteme: «Cdepa u |1
map»
36 MHororpaHHUKH, BIIMCaHHBIE B chepy 1
37 ITpusma, BrincanHas B cepy 1
38 ITupammia, BucanHas B cepy 1
39 MHoOTOrpaHHUKH, ONHUCAaHHBIE  OKOJIO | 1
chepbl
40 ITpusma, onmcanHast okoJio chepbl 1
Pemenune 3ajau o Teme: | 1
41 «MHOrOrpaHHuKH, BIIMCAHHBIC 151
OIMMHMCAHHBIE OKOJIO CHEephD»
42 BSaI/IMI:IOG pacnonoxkenne cdepsl u | 1
IPSIMOM
43 KomOunaruy nunuxapa u chepol 1
44 KomOunanum konyca u cepbl 1
45 Konmponvnas paboma Ne3 1
OBBEMBI TEJL TUIOIA b COEPHI | 17
46 O06BEM Tena 1
47 O0BEM TPU3MBI 1
48 Pemenne 3amau mo Teme: «OO0BEM |1
TTPU3MBD)
49 O0BEM TpaMuTBI 1
50 O0BEM yCeUCHHOM TTUPAMUIBI 1
ol Pemiennie 3amau mo Teme: «OO0bem | 1




IIPU3MBD»

52 Pemenne 3amau no Teme: «O0beMm |1
TUPaMUIBD»
53 Pemenue ynpaxHeHui 1
54 Konmponvnas paboma No4 1
55 O06BEM KOHYyCa 1
56 O0BEM yceueHHOT0 KOHYca 1
S57 O06BEM nuIMHIpa 1
58 O06BEM mapa 1
59 Pemenne 3amau mo teme: «O0BEMBI Tenm | 1
BPAIIICHUS
60 [Tnomane cdeps 1
61 Pemenne 3amau mo teme: «llmomans |1
chepb»
62 Konmponvuas paboma No5 1
NTOI'OBOE ITOBTOPEHUE 6
KYPCA TEOMETPHUU 10-11
KJIACCOB
[ToBTOpCHME u cuctemaTusanus | 1
63 ydeOHOro  MaTepuajia [0  TeMe:
«BeKTopsI B TPOCTPAHCTBEY
[ToBTOpCeHME " cucremaruzanus | 1
64 yuyeOHOro  Marepmaja 10  TeMe:
«[Inomaas TOBEPXHOCTH IWIMHIpPA |
KOHYCa»
[ToBTOpCHME u cucremaruzanus | 1
65 ydeOHOro  MaTepuajia [0  TeMe:
«ITnomanp chepnn»
[ToBTOpCHME u cucremaruzanus | 1
66 yueOHOro Marepuana mo teme: «O0nem
IWIMH]IPA U KOHYCa»
[ToBTOpEHUE u cuctematuzanus | 1
67 yueOHOro Marepuana mo teme: «O0nem
rapay
68 O6o061maromnuii ypok 1




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

* Maremaruka. ['eometpus, 11 knacc/ Mepznsik A.I'., Homuposckuii JI.A.,
[TonsikoB B.M.; mon penakuueit [lononasckoro B.E., O6miecTBo ¢ orpaHnueHHON
oTBeTCTBEHHOCTHIO M3naTensckuii nentp «BEHTAHA-I'PA®»; AkunonepHoe
obmectBo «M3narenscTBO «IIpocBenieHne»

Aranacan JI.C., Byry3oB B.®., Kagomues C.b., [To3usk 2.I'., Kucenesa JI.C.
I'eometpusi. 10—11 knaccsl: YueOHUK A1 00111€00pa30BaTEIbHBIX YUPEKICHUH.
M.:

IIpocsemenue, 2023.

METOAUYECKHUE MATEPHUAJIBI JISA YUUTEJIA

3uB b.I'. Jlugaktudeckue Marepuaisl mo reomeTpun s 11 xkinacca. M.:
[Ipocsemienue,

2004

Pa6unoBud E. M. 3amaun u ynpakHeHusi Ha TOTOBBIX yepTexax. 10 — 11 kmaccel.
I'eomerpus. — M.: Unekca, 2010 r.

3.Caaxksan C. M. Uzyuenne reometpuu B 10 — 11 kimaccax. — M.: [IpocBernienue,
2009 r.

4.T'eometpus. 9 — 11 kmaccel: 00001aroIee moBTopeHne/aBT.-cocT. 0. A.
Kucenena. —

Bonarorpaa: Yaurens, 2009.



5.Epmosa A. I1., 'ono6oponabko B. B. YcTHbIE TPOBEpOUHBIE U 3aYETHBIE
paboTHI 1O

reometpun aig 10-11 knacca. — M.: Unekca, - 2006.

MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

https://uchi.ru/

https://education.yandex.ru/

https://edu.1sept.ru/

https://edu.skysmart.ru/

https://resh.edu.ru/

https://math-oge.sdamgia.ru/

https://edu.orb.ru



