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HOACHUTEJBHAASA 3AIIMCKA

['eomeTpus siBIsieTCA OAHUM U3 0a30BBIX KyPCOB Ha YPOBHE CPEIHETO OOIIEro
oOpa3oBaHHUs, TaK Kak OO0ECIEeUUBAET BO3MOXXHOCTh W3YUYEHUS] JAUCHUILIUH
€CTECTBEHHO-HAYYHOW HAIIPABIEHHOCTH M MPEIMETOB T'YMAaHMTApPHOTO IMKJIA.
[TockoJbKy mTOTHYecKOe MbIIEHHE, GOPMUPYEMOE MPU U3YUEHUU 00YyUYaIOIIUMUCS
MOHATUMHBIX OCHOB T'€OMETPHM, MPHU JIOKA3aTEIBCTBE TEOPEM U MOCTPOEHUH
LEMOYKHU JOTHYECKUX YTBEPKIACHUN MPU PEIICHUN T€OMETPUUECKHUX 3a7a4, YMEHUE
BBIJIBUTATh W OINPOBEPrarb TUIOTE3bl HEMOCPEACTBEHHO WCHOJIB3YIOTCA IpPH
pELICHUH 337a4 €CTECTBEHHO-HAYYHOI'O IMKJIA, B YACTHOCTH (PU3NYECKUX 3a]a4.

Llens ocBOeHUs mporpaMMbl yueOHOro Kypca «l'eomeTpus» Ha yriryOJI€HHOM
YPOBHE — Pa3BUTHUE UHIUBUIYAIbHBIX CIIOCOOHOCTEHN 00yYarOUXCs MPU U3YUYECHUH
r€OMETPUHU, KaK COCTaBJSIOLIENd mpeaMeTHOW obnactu «Maremaruka u
uH(pOopMaTHKa» yepe3 00ecreueHne BO3MOKHOCTH PUOOPETEHUS U UCTIOJIb30BaHUS
OoJiee TITyOOKUX T€OMETPUUYECKUX 3HAHUM U NEUCTBUM, cieU(PUIHBIX T€OMETPUH,
1 HEOOXOJIUMBIX ISl YCIENTHOTO MPOo¢deCCUOHAIBHOTO 00pa30BaHus, CBA3aHHOTO C
WCIIOJIb30BaHUEM MATEMATHKHU.

[IpuopuTeTHBIMU 3aJayaMyd Kypca TE€OMETPUU Ha YTIyOJIEHHOM YPOBHE,
PACHIMPSIONINMU U YCUIUBAIOIIMMU Kypc 0a30BOT0 YPOBHSI, SIBIISIFOTCS:

paclIupeHue NpeACTaBICHUS O TEOMETPUH KAK YaCTU MUPOBOM KYyJIbTYpPhI U
(opMHpOBaHKE OCO3HAHUS B3aUMOCBSI3H F'€OMETPHUH C OKPYKAOIIIUM MUPOM;

dbopMupoBaHUE TPEACTaBICHUS O TMPOCTPAHCTBEHHBIX (QUIYpax Kak o
BAXHEUIIINX MaTEMAaTUYECKUX MOJENAX, IMO3BOJSIONIMX OINUCHIBATH M HU3y4aTh
pa3HbIE SABICHUS OKPYKAOLIEr0 MUPa, 3HAHUE MTOHATHUIHOTO aImapara mno pasfaeiny
«CTtepeoMeTpusi» yueOHOro Kypca reOMETPUH;

dbopmMupoBaHUE€  yYMEHHMSI  BIaJleTb  OCHOBHBIMM  TOHSTUSAMH O
MPOCTPAHCTBEHHBIX (PUTYypax M UX OCHOBHBIMU CBOMCTBAMH, 3HAHHE TEOPEM,
dbopMysnl U yMEHUE UX NPUMEHSTh, YMEHHUS JI0Ka3bIBaTh TEOPEMbl U HAXOJIUTh
HECTaHJapTHHIE CIIOCOOBI pEIIeHUs 3a/1aY;

(dbopMHpOBaHWE YMEHUS PAacClO3HABATh HA YEPTEKAX, MOJEISX U B PEaJTbHOM
MHpPE MHOTOTPAaHHUKM M Tella BpPAUICHUS, KOHCTPYHPOBATH T€OMETPUUYECKHUE
MOJENH;

(GopMHpOBaHNE MOHUMAHUS BO3MOXHOCTH aKCHOMAaTHYECKOTO MOCTPOCHHS
MaTeMaTUYECKUX TEOpUid, (OpMHUPOBAHUE MMOHMMAHUSA POJIU AKCMOMATUKHU MpHU
MPOBECHUN PACCYKICHUN;

dbopMupoBaHUE YMEHHS BIAJETh METOJIaMH JOKAa3aTeIbCTB U aJrOPUTMOB
pELICHUs, yMEHUS UX IPUMEHSTh, IPOBOJAUTH JOKA3ATEIbHBIE PACCYKICHUS B XOIE
pelIeHns CTEpEOMETPUYECKUX 3aJad M 3aJad C IPAKTUYECKUM COJEPKAHHUEM,
(dopMHpOBaHWE MPEJACTABIEHUS O HEOOXOAMMOCTH  JIOKA3aTEIbCTB  IPHU



000CHOBAaHUY MAaTEeMaTUYECKUX YTBEPKJICHHUI U POJIM AKCUOMATUKU B TPOBEACHUU
JEAYKTUBHBIX PACCYXKIACHUN;

pa3BUTHE U COBEPIICHCTBOBAHUE MHTEIUIEKTYaJIbHBIX M  TBOPUYECKUX
CIIOCOOHOCTEN 00yUaromMXcs, MO3HABATEIbHOM aKTUBHOCTHU, MCCIIEI0BATEIbCKUX
YMEHHM, KpUTUYHOCTH MBIIUICHHS, THTEPECA K U3YUCHUIO T€OMETPUH;

dbopmupoBaHue (PYyHKIIMOHAIBHOM TPAMOTHOCTH, PEIEBAHTHOW T€OMETPHUU:
YMEHHSI PaCclO3HABaTh TMPOSBICHUS TE€OMETPUUYECKUX TOHITUH, OOBEKTOB H
3aKOHOMEPHOCTEN B pEalbHBIX KU3HEHHBIX CUTYAIUSX U MPU U3YUYECHUHU APYTUX
y4eOHBIX MPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEM,
MOJICIUPOBAHUsl PEaTbHBIX CUTyallUM, HCCIEOBAHUS TMOCTPOCHHBIX MOJIEIEH,
MHTEpIPETALNH MOTyYEHHBIX PE3YyJIbTATOB.

OCHOBHBIMH COJIepKATEILHBIMU JUHUAMHU yuyeOHOro Kypca «l'eomeTpus» B
10-11 «xmaccax sBmsaworcs: «lIpsMble W MIOCKOCTH B MPOCTPAHCTBE,
«MHororpannukn», «Tena BpameHus», «BekTopsl UM  KOOpAMHATHI B
MPOCTPAHCTBEY, «JBUKEHUS B MPOCTPAHCTBEY.

ChopmynupoBannoe Bo DPI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
MOHSATUSIMUY, PEJIEBAHTHBIMU T€OMETPUU Ha YIIyOJIEHHOM YpoBHE 00yuenus B 10—
11 xmaccax, OTHOCHUTCSI KO BCEM COJEpPKATEJIbHBIM JMHUSIM Yy4eOHOTO Kypca, a
dbopMupoBaHUE JIOTUUECKUX YMEHUM  pacmpejensieTcss He  TOJbKO MO
COJIepKaTeNIbHbIM JIMHUSIM, HO U 10 TojaM o0yuenus. Coaepxkanue oOpa3oBaHus,
COOTBETCTBYIOIIEE MPEIMETHBIM pe3yibTaram ocBoeHust denepanbHoi paboueit
MpOTPaMMBbl, paclpeieIEHHbIM MO ToJaM OOYy4YeHHs, CTPYKTYpPUPOBAHO TaKUM
o0pa3om, yTOOBI KO BCEM OCHOBHBIM, TPUHIUIIHAIBHBIM BOMPOCAM 00yUaroIIuecs
oOpaianuch HEOAHOKpPaTHO. OTO TO3BOJIAET OpPraHu30BaTh  OBJAJCHUE
r€OMETPUYECKUMU MOHSATUSIMU U HaBBIKAMHU MOCIIEIOBATENIBHO U MOCTYIATENIBHO, C
COOJIIOICHUEM IPUHIMIIA TPEEMCTBEHHOCTH, a HOBbIE 3HAHUSI BKJIIOYATh B OOIIYIO
CUCTEMY I€OMETPUUYECKUX MPEACTaBICHUN OOyYalOlUXCs, pACIIUPAS U yIIIyOsis
e€, o0pasyst NpOYHbIE MHOKECTBEHHBIE CBSI3H.

[Tepexoa kK U3y4EHUIO TEOMETPUM HA YTIyOJIEHHOM YPOBHE MO3BOJISIET:

co3math  yciuoBus s auddepeHuranuu  o0ydeHUs, TMOCTPOEHUS
WHJMBUAYAJIbHBIX 00pa30BaTENIbHBIX MPOrpamMM, OOECHeuuTh YriayOJaEéHHOe
M3YyUYEHHE T€OMETPUU KaK COCTABIISIONIEH yueOHOTO npeamera «MaremaTukay;

MOATOTOBUTH OOYYAIOIIUXCS K MPOAOJKEHUIO H3YUYCHHS MaTeMaTHUKH C
yuéTtoMm BbIOOpa Oyayiei mpodeccun, obecrnedrBas MPEEMCTBEHHOCTh MEXKIY
001IMM U Mpo(ecCHOHATBLHBIM 00pa30BaHHUEM.

Ha wu3ydenue yuebHoro kypca «['eomeTpusi» Ha yriyOJIEHHOM YpOBHE
otBoauTcs 204 gaca: B 10 kimacce — 102 4gaca (3 gaca B Heneno), B 11 kmacce — 102
yaca (3 yaca B HEJIEIH0).



COAEPKXAHUE OBYUEHUA
10 KVIACC

IIpssMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATUSA  CTEpEOMETpUU. ToOuka, mOpsiMasl, IIOCKOCTb,
npocTpadHcTBO. [loHsiTHe 00 aKCMOMATUYECKOM TMOCTPOEHUU CTEPEOMETPUU:
AKCUOMBI CTEPEOMETPHUU U CIIEICTBUS U3 HUX.

B3auMHOe pacnonokeHue nOpsIMBIX B MPOCTPAHCTBE: INEPECEKaroNInecs,
napajyieJibHble W CKpelmBaromuecss npsMble. [Ipu3HaKu CKpemMBarOIIUXCA
npsamsbIX. [lapaninenpHOCTh MPAMBIX U IIOCKOCTEN B MPOCTPAHCTBE: MapaAJIICIbHBIC
MPSAMBIE B POCTPAHCTBE, NAPATUIENBHOCTD TPEX MNPSIMBIX, MAPAIIIETBHOCTh MPSAMOM
u 1iockoctu. [lapamnensHoe W IEHTpadbHOE MPOEKTUPOBAHUE, U300paxKeHUE
¢uryp. OCHOBHBIE CBOMCTBAa MapaJlIEIBLHOTO MpOeKTHUpoBaHUs. M300paxeHue
¢duryp B mapajsienbHON MPOEKIUU. YTJbl C COHANPABICHHBIMU CTOPOHAMHU, YIOJI
MEXIy MPSMBIMU B IpocTpaHcTBE. [lapamnenbHOCTh MITOCKOCTEN: MapalIeIbHbIE
IUIOCKOCTH, CBOMCTBA MapaJIENbHBIX IJIOCKOCTEMN. IIpocreitmue
MPOCTPAHCTBEHHBbIE (PUTYphl Ha IUIOCKOCTH: TETpajjap, Napajuielenunes,
MOCTPOCHUE CCUCHUU.

[TepneHaUKyISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIECHANKYISPHBIE MPSIMBIC B
MPOCTPAHCTBE, MPSAMBIE MapaUIeNbHbIE W TEPHEHAUKYJSIPHBIE K IIJIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH TMPAMOM M IUIOCKOCTH, TEOpeMa O NPsSMOM
MEPIIEHAUKYIISIPHON IJIOCKOCTH. OproronanpHOE IIPOEKTUPOBAHUE.
[lepnieHauKyNSp U HAKIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IUIOCKOCTH, PACCTOSTHUE
OT MPSMOM JI0 TUNIOCKOCTH, MPOEKIHS GUTYPBI HA TUNIOCKOCTh. [lepneHauKyaspHOCTh
IJIOCKOCTEN: MPU3HAK MEPHEHIUKYISIPHOCTH IBYX IUIOCKOCTe. Teopema o Tpéx
MEePIIEHAUKYISIpaXx.

Yriael B NPOCTPAHCTBE: YroJl MEXKAY NPSMOW MU MJIOCKOCTBIO, JBYTPAHHBIN
YIOJI, IMHEWHBIN yroJl ABYTPAaHHOrO yria. TpEXrpaHHbIA U MHOTOTPAHHBIE YTIIBL.
CBoMCTBA IJIOCKUX YTIIOB MHOTOTPAHHOTO yTiia. CBOMCTBA MIIOCKUX U JIBYTPAHHBIX
YIJIOB TPEXTPAHHOTO yriia. TeopeMbl KOCHHYCOB M CUHYCOB JIJIsI TPEXTPAHHOTO YTJIa.

MHoOrorpaHHuKu

Bunsl MHOrorpaHHukoB, pa3BépTka MHororpaHHuka. [Ipusma: n-yrosbHas
Mpu3Ma, npsiMasi 1 HaKJIOHHAsl MPU3MbI, OOKOBasi M MOJIHASI IOBEPXHOCTh MPU3MBI.
[Tapatenenunen, npsMOYTOJIbHBIN MTapaJIEICNUNE] U €T0 cBoMcTBa. KpaTuaiimme
MyTH HAa TOBEPXHOCTH MHOrorpanHuka. Teopema Ounepa. I[IpoctpancTBeHHas
teopeMma [ludaropa. [lupamuna: n-yronpHas nupaMujia, TpaBUiibHAS U yCEUEHHAs
nupamunbl. CBolicTBa péOep UM OOKOBBIX TIpaHEH MNPABUIBLHON MUPAMUJIBI.
[IpaBunbHBIE MHOTOTPAHHUKU: TpPABUJIbBHAS MpHU3Ma W MPaBWIbHAS NHUpPaAMHUIA,



MpaBUJIbHAS TPEYTOJIbHAS TUPaMUJIa U TPABUIbHBIN TETpadap, kyO. [IpencraBienue
O IPaBWJIbHBIX MHOTOTPAHHUKAX: OKTadAp, TOJCKa3P U UKOCABIP.

Brluncnenne SI€MEHTOB MHOTOTPAaHHUKOB: péEOpa, AWaroHaliu, YTJIbL.
[Inomans OOKOBON MOBEPXHOCTH W TMOJHOM MOBEPXHOCTH MPSIMON MPHU3MBI,
IJI0IIIa/Ib OCHOBAHUM, TeOpeMa 0 OOKOBOM MOBEPXHOCTHU MPsIMOi1 Tpu3Mbl. [1noimans
OOKOBOM TMOBEPXHOCTH M TMOBEPXHOCTH TMPABWIHHON MNUpPaMHbI, TEOpEMa O
TJIONIAIA YCEUEHHON MTUPAMU/IBI.

CummeTpuss B MNPOCTPAHCTBE. ODJIEMEHTbl CHUMMETPUM  MNPABUIBHBIX
MHOTOrpaHHUKOB. CHMMETpUsi B TMPaBUIBHOM MHOTOIPAHHUKE: CUMMETPHUS
napajieyienunea, CUMMETPUS NPABWIBHBIX IPHU3M, CHMMETPHUS MPABUIBHOU
MMAPAMUJIBI.

BekTOpbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

[ToHsiTHA: BEKTOp B MPOCTPAHCTBE, HYJEBOM BEKTOp, IJIMHA HEHYJEBOIO
BEKTOpA, BEKTOPbl KOJUIMHEAPHBIE, COHAMPABICHHBIE W IMPOTHUBOIOI0KHO
HaMpaBJICHHbIE BEKTOPbI. PaBEHCTBO BEKTOPOB. [[€CTBUS ¢ BEKTOpPaMU: CI0KEHUE
Y BBIYMTAHHE BEKTOPOB, CyMMa HECKOJIBKHUX BEKTOPOB, YMHOXEHHE BEKTOpa Ha
yucno. CBOMCTBA CIIOXKEHUSI BEKTOPOB. CBOMCTBAa YMHOXXEHUSI BEKTOPA HA YHUCIIO.
[TonsAaTne KOMIIaHapHbBIE BEKTOPHI. lIpH3HAK KOMIUIAHAPHOCTU TPEX BEKTOPOB.
[IpaBuno mnapamnenenunena. TeopemMa O Pa3I0KEHUU BEKTOpA IO TPEM
HEKOMIUIAHApHBIM  BekTopaMm. lIpsMoyrosibHas  cucrema  KOOpJIHMHAT B
npoctpancTBe. KoopanHatel BekTtopa. CBs3b MEXIYy KOOPAMHATAMU BEKTOpPA H
KOOpJIMHATAaMH TOYEK. YTOJI MeXIy BekTopamu. CKalaspHOE NPOU3BEIACHUE
BEKTOPOB.

11 KIIACC

TeJia BpalmeHus

[lonatus: UUAMHAPUYECKAss TIOBEPXHOCTb, KOHHUYECKAs MOBEPXHOCTD,
chepuueckass TOBEPXHOCTh, oOOpasyromiue MoBepxHocTed. Tema BpalieHUs:
LIUJIMH]IP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzauMmHoe pacnonoxenue cepsl
U MJIOCKOCTH, KacaTelbHas IIOCKOCTh K cdepe. M3o0paxeHue Ten BpalleHUs] Ha
mockocTu. Pa3épTka nunuuapa u konyca. Cummerpus cepsl U mapa.

O6bEM. OcHoBHBIE cBOMcTBa O00BEMOB Ten. TeopemMa 00 o0O0béMe
MPSIMOYTOJILHOTO Tapajuienenunena u ciueactsuss u3 He€. OO0bEM mnpsamoil u
HAaKJIOHHOW MPU3MBbl, HWJIUHAPA, MHUpaMUAbl U KoHyca. OO0bEM 11apa U 1apoBOro
CErMeHTa.

KomOunanuu Ten BpamieHus U MHOrOrpaHHUKOB. [Ipu3ma, BhOucaHHas B
UUJMH]p, ONHCaHHas OKoJIo uuiuHapa. Ilepeceuenue cdepsl U Mmapa ¢
mnockocTeio. Kacanme mapa u cdepsl miockocteio. [loHSATHE MHOTrOrpaHHUKA,
OMHUCAHHOTO OKoJIO c(depbl, cdepbl, BNUCAHHON B MHOTOIPAHHUK WIH TEJIO
BpaIlEHUS.



[Inomaas MOBEPXHOCTH LUIUHJpA, KOHYyca, Iomanas chepbl U e€ dacteil.
[Tomo6ue B mpoctpancTBe. OTHOIIEHHE OO0BEMOB, IUIOMIAACH TOBEPXHOCTEH
nofaoOHbix Quryp. IIpeoOpazoBanue momoOusi, romoretus. Pemienue 3agauy Ha
IJIOCKOCTH C UCTIOJB30BAaHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnii MHOTOTPAaHHUKOB U TE€J BPAIlEHUsI: CEUYCHUS IUITMH]Ipa
(mapayuienbHO M MEPHEHAUKYISIPHO OCH), CEYeHUsi KoHyca (mapajuielbHble
OCHOBAHHUIO U MIPOXOJSIIME Yepe3 BEPIINHY), CEUCHUS I1apa, METOAbl TOCTPOCHUS
CEUYEHUI: METOJ| CIIE/I0OB, METOJ BHYTPEHHETO MPOECKTUPOBAHUS, METOJ] MEepeHoca
CEKYIIEH TTOCKOCTH.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

Bexkrtopsl B mpocTpancTBe. Oniepannu HaJl BEKTopaMu. BekTopHOe yMHOKEHHE
BeKTOpoB. (CBoOHCTBa BEKTOPHOTO yMHOXeHUsA. [IpsMoyroibHas cuctema
KoopAuHAT B mpoctpancTtBe. Koopaunatel BekTopa. PasnoxeHue BekTopa Mo
6azucy. KoopanHaTHO-BEKTOPHBIA METO/I IPU PEIICHUU T€OMETPUUECKUX 3a/1au.

JIBMKEeHUA B IPOCTPAHCTBE

JIBuxenust nmpoctpanctBa. OToOpaxkeHus. [IBr>keHuss U paBeHCTBO (Quryp.
OOmue cBoicTBa MABWKEHUM. Buabl ABWXKEHWN: MNapauieNbHBIA IEepeHoC,
LEHTpaJdbHasl CUMMETPHUs, 3€pKajbHas CHUMMETpPHS, MOBOPOT BOKPYT MPSMOM.
[IpeoOpazoBanus nmomoous. [lpsmas u cdepa Ditnepa.



IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHHA YUYEBHOI'O KYPCA
«TEOMETPUSl» (YIJIYBJEHHBIM YPOBEHb) HA YPOBHE
CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

1) rpasknanckoe BOCIIMTAHUE:

c(hOpMUPOBAHHOCTh TPAKJAHCKON MO3UIIMHU 00YUAIOIIETOCAd KaK aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUIMCKOTO O0IIEeCTBA, MPEACTABICHNE O MATEMAaTUUYECKHUX
OCHOBax (DYHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHHH, MpoOLEAYp
rpaXJaHCKOro  obOmiectBa  (BBIOOpBI, ONpPOCHI U JIpyroe), yMeHHue
B3aMMOJECHUCTBOBATh C COLUHUAIBHBIMA HMHCTUTYTAMHU B COOTBETCTBUH C UX
(YHKIUSMH 1 HA3HAUYCHHUEM;

2) maTpuOTHYEeCKOE BOCIIUTAHUE:

c(hOpMUPOBAHHOCTh POCCUUCKON Tpa’kAaHCKOW MIEHTUYHOCTHU, YBAXKEHUS K
MPONUIOMY M HACTOSIIIEMY POCCHMCKOM MAaT€MaTHKH, LEHHOCTHOE OTHOIICHUE K
JTOCTUKECHUSAM POCCUUCKUX MAaTE€MAaTUKOB U POCCUMCKON MAaTE€MaTUYECKOW IITKOJIbI,
UCIOJB30BaHUE OSTUX JOCTHKEHUU B JPYTMX HayKaX, TEXHOJOTrusX, cdepax
SKOHOMHUKH;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHUE JYXOBHBIX IIEHHOCTEH POCCUUCKOTO Hapoiaa, chOPMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, ITUYECKOTO MOBEACHHUS, CBA3aHHOIO C MPAKTUUYECKUM
MPUMEHECHUEM JOCTHKEHUN HAYKHU U AEATEIbHOCTHIO YUEHOTO, OCO3HAHUE JTUYHOTO
BKJIa/la B TOCTPOCHHUE YCTOMUMUBOTO OYTyIIETro;

4) 3cTeTHYecKOe BOCIIUTAHME:

ACTETUYECKOE OTHOLICHUWE K MHPY, BKIIOUYAS 3CTETUKY MaTEMAaTHYECKUX
3aKOHOMEPHOCTEHN, OOBEKTOB, 3aa4, pEIICHUMN, paCCYKI€HUM, BOCIPUUMYHUBOCTD K
MAaTEMATHYECKUM aCEKTaM Pa3JIMYHbIX BUJIOB HCKYCCTBA;

5) pusuveckoe BOCIUTAHHE:

c(hOpMUPOBAHHOCTh yMEHHUSA NPUMEHAThH MaTeMaTU4YeCKUe 3HAHUS B
HMHTEpEcax 3JI0pOBOro U 0€30MacHOro o0pasa >KU3HH, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pPOBbIO (3I0pPOBOE MUTAHUE, COATAHCUPOBAHHBIA PEXKUM 3aHITUN U
OTHbIXa, peryisipHas ¢U3UYecKasi aKTUBHOCTD), (PU3MUECKOE COBEPIICHCTBOBAHUE
MIPH 3aHATHUSAX COPTUBHO-03J0POBUTEIBHOMN AEITEIbHOCTHIO;

6) TpynoBoe BocnnuTaHue:

FOTOBHOCTh K TPYAYy, OCO3HAHHE IIEHHOCTH TPYAOJIIOOUs, HHTEpPEC K
pa3nuyHbIM  chepaM  MPODECCHOHAIBHON  NIESITEILHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW U €€ NPUIOKEHHUSIMU, YMEHHUE COBEpIIATh OCO3HAHHBIM BHIOOP
Oynyuieit mnpodeccun U peaTu30BbIBaTh COOCTBEHHbIC IKWU3HEHHBIE IUIaHBI,
FOTOBHOCTh M CHOCOOHOCTH K  MaTeMaTHU4ecKOMy  OOpa3oBaHUIO WU



CaMOOOpa30BaHUI0 Ha MPOTSKEHUH BCEM KU3HU, TOTOBHOCTh K AaKTUBHOMY
Y4acTHUIO B PEIICHUU MPAKTUUECKUX 3aJlady MaTeMaTUYeCKON HalpaBJIeHHOCTH;

7) 3KoJI0rH4ecKkoe BOCIUTAHUE:

c(hOpMUPOBAHHOCTh  DKOJIOTMYECKOW  KYJIbTYpbl, TOHUMAHHE BIIUSHUS
COIIMAJIbHO-2KOHOMHYECKHUX TMPOIIECCOB HA COCTOSHUE MPUPOTHON M COIMATBLHOM
Cpelbl, 0OCO3HAHUE TJI00AIBHOTO XapaKTepa dKOJIOTHYECKUX MPoOieM, OpUeHTAITUS
Ha TPUMEHEHHWE MaTeMaTHYECKUX 3HAHWM JJiS peIIeHUus 3agad B 00JacTh
OKpY>Karolel cpenpl, IIAHUPOBAHUE IMOCTYNKOB W OLEHKA HMX BO3MOXHBIX
MOCJEACTBUM JITIsl OKPYKAIOIIEH CpeJibl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMSL:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U 00I1IECTBEHHON MPAKTUKH, TOHUMAHUE MAaTEMAaTUYECKOM
HayKH Kak cepbl YeJIOBEUECKON AESTEIbHOCTH, ITANIOB €€ pa3BUTHS U 3HAYUMOCTHU
JUIS PA3BUTHS [IUBUJIM3ALIMH, OBJIAJCHUE S3BIKOM MaTeMAaTHKH U MAaTEeMaTHYECKOM
KyJbTYpOU Kak Cpe/ICTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYILIECTBIISITH TPOECKTHYIO
U UCCIIEIOBATENbCKYIO JIEATEIbHOCTh MHANBUIYATBHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATBI

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE [1eiicCTBUSA

Bba3oBble Joruueckue aeiicTBuA:

BBIBJISITh M XapaKTEepU30BaTh CYIIECTBEHHbIE MPHU3HAKU MaTEMaTUYECKUX
OOBEKTOB, TIOHSATUN, OTHOIIEHUH MEXKIy MOHATUSAMH, (QOPMYITUPOBATH
onpeeNieHHs] IOHITUM, YCTAaHABIUBAThH CYILIECTBEHHBIN MPU3HAK Kiaccu(puKaluy,
OCHOBAHUS [ 000OIIEHHS U CPABHEHUSI, KpUTEPUU ITPOBOJAMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHpPOBATH U  NPEeOOpPa30BBIBATH  CYXKICHUS:
YTBEPUTEIbHbBIC U OTPUIATEIbHBIE, EAMHUYHBIC, YACTHBIEC U OOIINE, YCIOBHBIE;

BBISBJISITh MAaTEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IIPOTUBOPEUUS
B (¢akTax, JaHHBIX, HAOMIOJACHUSAX U YTBEPKICHUSX, MpEAJiaraTb KPUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W NPOTUBOPEUNN;

JenaTh BBIBOJABI C HCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX U
WHYKTUBHBIX YMO3aKIIOUeHUH, YMO3aKIIIOUEHUH 110 aHAJIOTUH;

MPOBOJAUTH CAMOCTOSITENILHO JOKA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(IpsiMbIe U OT IPOTUBHOTO), BHICTPAUBATh APTyMEHTAIINIO, IPUBOJIUTH IPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBAaTh COOCTBEHHBIE CYKIACHUS U BHIBOJIBL;

BBIOMpaTh cnoco0 pemieHus ydeOHOU 3amaud  (CpaBHUBATh HECKOJBKO
BApUAHTOB PEILICHHUs], BRIOUpPATh HanbOOIee MOAXOIAIIUN C YUETOM CaMOCTOATENIBHO
BBIJICJICHHBIX KPUTEPUEB).

Bba3oBble uccienoBarejibckue AeicTBUA:



UCIIOJB30BaTh BOMPOCHl KaK HCCIEIOBATEILCKUM HMHCTPYMEHT IO3HAHMUS,
dbopmynupoBaTh  BONPOCHl,  (UKCHUpYyIOIIME  MPOTUBOpEUYUEe,  MpodiieMy,
yCTaHaBJIMBATh MCKOMOE U JaHHOE, (OPMUPOBATh TUIOTE3Yy, APTYMEHTUPOBATH
CBOIO MO3UIIHI0, MHEHUE;

MIPOBOJAUTH CAMOCTOSATENIBHO CIUIAHUPOBAHHBIN HAKCIEPUMEHT, UCCIECIOBAHHE
M0 YCTaHOBJICHUIO OCOOCHHOCTEN MaTeMaTU4YeCKoro o0beKTa, SIBJICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy 00bEKTaMHU, SBICHUSIMHU, MPOIIECCAMU;

CaMOCTOSITENTbHO (HOPMYyIUpPOBaTh O00OOIIEHUS W BBIBOABI MO pE3yjbTaTaMm
MPOBEAEHHOTO  HAOMIONECHUS, HCCIEJOBaHUs, OIEHUBATh  JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yIbTAaTOB, BEIBOJOB U 0000IIEHUI;

MIPOTHO3UPOBATh BO3MOXXHOE pa3BUTHE Mpollecca, a TAaKXKE BbIIBUTAThH
MPENOJIOKEHUS O €T0 Pa3BUTUHU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaunmeii:

BBIABJIATh ACUIUTH UHPOPMAIUHU, JAaHHBIX, HEOOXOIUMBIX sl OTBETa Ha
BOIIPOC U JJISI pEIlICHUs 3a]1a4u;

BBIOMpaTh MHPOPMAIIMIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHAJTU3UPOBAT,
CHUCTEMATU3UPOBATHh U MHTEPIIPETUPOBATH MHPOPMAITUIO PA3TIUYHBIX BUAOB U (hopM
MPEJICTABIICHHUS;

CTPYKTYpHpPOBaTh HMH(OpPMAINIO, MPEICTABIATh, €€ B pa3UuHbIX (opmax,
WJUTIOCTPUPOBATH rpaduuecKu;

OIICHUBATH HaJIEKHOCTD uH(opMau 1o CaMOCTOSITENILHO
c(hopMyIMPOBAaHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHHBepPCaJIbHbIE Y4eOHbIE e CTBUS

OoO1enne:

BOCIIPUHUMATh U (DOPMYJIHPOBATH CYKIAEHUS B COOTBETCTBUU C YCIOBUSIMHU U
LEeJSIMH OOIIEHUs, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
U THCHhMEHHBIX TEKCTaxX, JaBaTh IMOSICHEHHS II0 XOJYy peIIeHHUs 3aJauu,
KOMMEHTHUPOBAThH MOJYYCHHBIN pe3ybTaT;

B X0Jie 0OCYXXJIEHUS 3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOM TEMBI,
MpoOJeMbl, peIraeMor 3ajaadd, BBICKA3bIBaTh WJIEHW, HAIleJICHHbIE Ha IIOMCK
pElIeHus, COIMOCTaBJISITh CBOU CYXIEHUS C CYXKICHUSIMU IPYTUX YYaCTHUKOB
nauanora, oOHapyXUBaTh Pa3lW4yue U CXOJICTBO MO3HUIIMM, B KOPPEKTHOU (opme
(bopMyIHpPOBATH PA3HOIIIACHS, CBOU BO3PAKECHUS;

MPEACTABIATh PE3YIbTATHl PEUICHUS 3a/1aud, SKCIEPUMEHTA, UCCIIEIOBAHMUS,
MPOEKTa, CaMOCTOSITEIbHO BBIOMpPATh (POpMAT BBICTYIUICHUS € Y4E€TOM 3ajad
MpEe3eHTAIU U OCOOEHHOCTEN ayAUTOPUH.

PerJISITHBH])Ie YHuBEpCaJdbHbIC yqeﬁnme I[eﬁCTBHH
CaMoopraHmaunﬂ:



COCTaBIISAThH IUJIaH, aJITOPUTM PEIICHUS 3aJa4M, BBIOUPATh CIIOCOO PEIICHHUS C
Y4ETOM MMEIOIIHNXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATH
Y KOPPEKTUPOBATH BAPUAHTHI PENICHUMN ¢ y4ETOM HOBOUM MH(MOPMAIIUH.

CaMOKOHTPOJIb, SJMOUMOHAJIbHBIN HHTEJJIEKT:

BJIaJICTh  HaBbIKAMU  TO3HABATEIBHOM  peduiekcuM Kak  OCO3HAHUS
COBEpIIAEMbIX JACHCTBUI U MBICIUTEIbHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJETh
crocobamMu caMOINpPOBEPKH, CAMOKOHTPOJISL TMpoIlecca W pe3yibTaTa pelieHus
MaTeMaTHUYECKOM 3aJauH;

MPEABUIETh TPYJHOCTH, KOTOPhIE MOTYT BO3HUKHYThH MPHU PEUICHUU 3a]a4H,
BHOCHUTH KOPPEKTHUBBI B JIEATEIIBHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX,
HaliJICHHBIX OIMHOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTaTa LEIU U YCIOBUSM, OOBSCHITH TPUUNHBI
JOCTUKEHUS WIM HEJOCTUKEHUS PE3yJbTaTOB JEATEIIbHOCTH, HAXOIUTh OIIHOKY,
JaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAasl 1eSITEJIbHOCTD:

MOHMMATh M HMCIOJIb30BaTh MPEUMYIIECTBA KOMAHIAHOW U WHIUBUIYAITHHOU
paboThl TpU pelmeHUuH Y4eOHbIX 3ajay, NPUHUMATH I€Jdb COBMECTHOM
NeSATeNbHOCTH, IUJIAHUPOBATH OPraHU3AIMI0 COBMECTHOU palOThl, paclpenelsiTh
BUJIbI pabOT, 1OrOBapUBATHCS, 00CYKAaTh MPOLIECC U pe3yIbTaT paboThl, 00001IaTh
MHEHUSI HECKOJIBKUX JTFOJIEH;

y4acTBOBaTh B IPyMNIoOBBIX (hopmax paboThl (0OCyxkIaeHUs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMBI» U UHBIE), BHIMOJIHATH CBOIO YaCTh paOOThl U KOOPAUHUPOBATH
CBOU JICUCTBUS C APYTUMHU YJIE€HAMH KOMaH/IbI, OLICHUBATh KAYECTBO CBOETO BKJIAa
B O0mMH MPOAYKT TO KPUTEPUsIM, CPOPMYIUPOBAHHBIM YyYaCTHHUKAMU
B3aMMO/ICHCTBUSI.

NPEAMETHBIE PE3YJIbTATBI

K koniy 10 kinacca o0yyaromuiics HayquTCs:

e CBOOOJHO ONEPUPOBATH OCHOBHBIMHU IMOHSATUSMH CTEPEOMETPUH IPHU
pELIEeHNH 3a7a4 ¥ IPOBEIECHUN MAaTEMATHYECKUX PACCYKACHUM;

e TNPUMEHATH AKCHOMBI CTEPEOMETPUN W CIEACTBHUSI U3 HHUX IIPU PEIICHUU
r€OMETPUYECKUX 3a/1a4;

e KJACCH(PUUUPOBATh B3aMMHOE PACIIOJIOKEHUE MPAMBIX B MPOCTPAHCTBE,
IJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U INIOCKOCTEN B IPOCTPAHCTBE;

e CBOOOJHO ONEPUPOBATH IMOHATUSAMH, CBSI3aHHBIMU C yIJlamMd B
IIPOCTPAHCTBE: MEXKAY IPSMBIMM B IPOCTPAHCTBE, MEXAY NPSIMON H
IIJIOCKOCTBIO;

e cBOOOJHO ONEPUPOBATH NOHATUSAMU, CBA3aHHBIMH C MHOIOTpaHHUKAMH;



e CBOOOJIHO pacro3HaBaTh OCHOBHBIE BHUJbl MHOTOTPAHHUKOB (IpU3Ma,
MUpaMuia, NPSMOYTOJIbHBIN Mapalienenumnes, kyo);

e KJacCUPUUUPOBATH  MHOTOTPAHHUKH,  BBIOMpass  OCHOBaHUA IS
KJ1accu(uKaluu,

e CBOOOJHO OMNEpPUPOBATh TMOHSITUSAMH, CBSI3AHHBIMU C  CEUYCHHUEM
MHOTOTPAHHHUKOB IJIOCKOCTHIO;

e BBINOJIHSTH napasuiesibHOE, LEHTpaJIbHOE U OpPTOrOHAIBHOE
MIPOEKTUPOBAHUE (PUTYP HA TIIOCKOCTh, BHIMOJIHATH U300paxeHust Guryp Ha
MIJIOCKOCTH;

e CTPOUTHh CEYEHUSI MHOTOIPAHHUKOB PA3TUYHBIMU METOJIaMH, BBITOJIHSITH
(BBIHOCHBIE) TUIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX PUTYD:
BHJI CBEPXY, COOKY, CHU3Y;

e BBIUMCIATH IUIONIAAM  [OBEPXHOCTEH  MHOTOIPaHHUKOB  (MpHU3Ma,
MUpaMKJIa), TEOMETPUUECKUX TEJI C IPUMEHEeHHEM (HOPMYII,

e CBOOOJIHO OMEPUPOBATH MOHITUSMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCh U IJIOCKOCTh CHMMETPHH, LIEHTP, OCh U IJIOCKOCTh CUMMETPUU (QUTYPBHIL;

e CBOOOJIHO OINEpPUPOBATH MOHSATUSIMHU, COOTBETCTBYIOIIMUMH BEKTOpaM U
KOOpAMHATaM B MPOCTPAHCTBE;

e BBINOJIHATH ACHCTBUS HaJl BEKTOPAMU;

e pemaTh 3a7a4d Ha JI0KA3aTE€IbCTBO MATEMAaTHYECKUX OTHOIICHUH U
Hax0/ICHUE TeOMETPUUYECKUX BETUUNH, TPUMEHSISI U3BECTHBIE METO/IbI IPU
pelIeHnd MaTEeMaTHYEeCKUX 3a7ad TOBBIINIEHHOTO U BBICOKOTO YPOBHS
CJI0’KHOCTH;

e TMPUMEHATH MPOCTEUIINE MPOrPaMMHBIE CPEACTBA U  DIEKTPOHHO-
KOMMYHUKAIITMOHHBIE CUCTEMBI IIPU PEIICHUU CTEPEOMETPUUECKUX 3a/1ad;

e WU3BJICKATh, MNPeOOpPa3OBBIBATh WM HUHTEPHPETUPOBATH HHGOPMALUIO O
MIPOCTPAHCTBEHHBIX T'E€OMETPUUYECKUX (PUTYypax, MPEJCTABICHHYIO Ha
yepTekax U pUCyHKax;

e TMPUMEHATH TMOJYYECHHBbIE 3HAHUA HA NPaKTUKE: CpaBHUBATh U
aHaJTU3UPOBaTh pEaIbHbIE CUTyallUM, MPUMEHATh M3YUYEHHBIE MOHATHUS B
mpolecce IOUCKa pEelIeHUusT MaTeMaTU4ecKd CcQOpMyJIHpPOBaHHON
npoOJieMbl, MOJEIUPOBATh pPEATbHBIE CHUTYallMd Ha SI3bIKE T€OMETPHH,
HCCIIEIOBAaTh MOCTPOEHHBIE MOJIENN C UCIOJIb30BAaHUEM T€OMETPUUYECKHUX
MOHATUM U TEOpeM, ammapara aiareOpbl, pelarbh MPaKTUYECKUE 3aJauu,
CBSI3aHHbBIE C HAXOXKJICHUEM I'eOMETPUUYECKUX BEIUYMH;

e UMETh MPEJCTABICHUS OO0 OCHOBHBIX ATalax pPa3BUTUSI T€OMETPHUH KaK
COCTaBHOMU 4acTu (PyHIaMEHTa Pa3BUTHUS TEXHOIOTUM.

K koniy 11 kiacca oO0yyaromuiics HayquTCst:



CBOOO/JIHO OIEpPUPOBATH TMOHSTUSIMU, CBSI3AHHBIMU C LUJIUHIPUYECKOM,
KOHMYECKOM U CchepruyecKol MOBEPXHOCTSIMU, OOBSACHITH CIOCOOBI
MOJTYYCHHUS;

OTIEPUPOBATH MOHITUSMHU, CBI3aHHBIMH C TE€JIaMU BpAILCHUS: [IWJIMHAPOM,
KOHYCOM, c(hepoii u mapowm;

pacrio3HaBaTh Tena BpamleHus (IUIUHApP, KOHyC, cdepa W 1Iap) U
OOBSICHSITH CIIOCOOBI MOYYEHUs TE BpallleHNUS;

KJIacCU(UIIMPOBATH B3aUMHOE PacIoyiokeHune chephl U MIOCKOCTH;
BBIYUCIISATh BEJIUYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpalleHUs,
00BEMBI U TUIOHIAJU MOBEPXHOCTEM MHOTOTPAHHHUKOB M TENl BpalleHUs,
F€OMETPUYECKUX TEJ C IPUMEHEHHEM (HOPMYII,

CBOOO/IHO OIEpUPOBATHh MOHSITUSMH, CBA3AHHBIMU C KOMOWHAIMSIMU TEl
BpallleHUs] 1 MHOTOTPaHHUKOB: MHOTOTPAaHHMK, BIHCAHHBIA B chepy u
OMHUCaHHBIA OKOJIO c(epsl, chepa, BOUCAHHAS] B MHOTOTPAHHUK HIIM TEJIO
BpaIllCHHUS;

BBIYUCIISITh COOTHOIIECHHUSI MEXKY TUIOIIA/ISIMU MOBEPXHOCTENH U 00bEMaMuU
MMOJOOHBIX TE;

n3o0paxath u3yudaemble (UTYpPHI, BBIMOJHATH (BBIHOCHBIE) IIJIOCKHE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHUJ CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUCHHUSI TEJl BPAIICHUS;

W3BJIEKATh, WHTEPIPETUPOBATH M MPeoOpa3oBbIBaTH HH(POpMALUIO O
MPOCTPAHCTBEHHBIX T'E€OMETPUUYECKUX (PUTypax, MPEJCTABICHHYIO Ha
yepTekax U pUCyHKax;

CBOOOJ/IHO OMEPUPOBATH MOHATHEM BEKTOP B MPOCTPAHCTBE;

BBITIOJIHSATH OIEpalluy HaJl BEKTOPAMU;

3a/1aBaTh IJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOP/IMHAT;
peniaTh TEOMETPUUECKUE 3a/1a4l Ha BRIYUCIICHUE YIJIOB MEKTYy MPSIMBIMU U
MJIOCKOCTSAMHU, BEIYMCIIEHUE PACCTOSIHUM OT TOYKH JI0 IJIOCKOCTHU, B IIEJIOM,
Ha MPUMEHEHUE BEKTOPHO-KOOPJUHATHOTO METO/Ia MPU PELICHUH;
CBOOOJHO ONEPUPOBATH TMOHATHUSIMHU, CBS3aHHBIMH C JIBIDKCHHUEM B
MPOCTPAHCTBE, 3HATh CBOKMCTBA JIBUKEHHII;

BBITIOJHATh M300paX€HUsT MHOTOTPAHHUKOB U TeJl BpalllEHUS MpU
napajuieiIbHOM  TEpPEeHOCE, I[EHTPAIbHOM CUMMETPUM, 3E€pKaJbHOU
CUMMETPHH, PU MIOBOPOTE BOKPYT MPSIMOM, TpeoOpa3oBaHus MOI00US;
CTPOUTH CEYEHUS]I MHOTOTPAHHHMKOB M TEJ BPAIICHUS: CEUCHUS LIIMHAPA
(mapajuienbHO U NEPIEHIUKYJISIPHO OCH), CEUCHHS KOHYca (TlapajuieNbHbIe
OCHOBAHUIO U IPOXOSIINE YePE3 BEPIINHY ), CEUCHUS 11apa;
WCIIOJB30BaTh METOJAbl TOCTPOCHHS CEUEHHIH: METOJA CIEJ0B, METO]
BHYTPEHHETO IIPOCKTUPOBAHMUSI, METOJI IEPEHOCA CEKYIIEeH MIIOCKOCTH;



JTIOKa3bIBaTh FTEOMETPUUECKHUE YTBEPKIACHUS;

MIPUMEHSTh TeoOMeTpuyYecKre (PakThl JJIsi PELICHUS] CTEPEOMETPUUYECKHUX
3a/1a4, TPEANOJIaraloliuX HECKOJIbKO IIIaroB pPEIICHUs, €CIU YCIOBHUS
MIPUMEHEHHMS 3aJaHbl B IBHOU M HEIBHOM (popme;

pemaTth 3aJadyd Ha JOKa3aTeJIbCTBO MATEMATHYECKUX OTHOIICHHH W
Hax0XJICHUE T€OMETPUUECKUX BEIINYUH;

MPUMEHSTH MPOTPAMMHBIE CPEJCTBA U 3JIEKTPOHHO-KOMMYHHKAIIMOHHbBIE
CUCTEMBI [IPU PEIICHUU CTEPEOMETPUUYECKUX 3a]1aY;

MIPUMEHSITH MOJTYYCHHBIC 3HAHUS HA TPAKTUKE: CPAaBHUBATh, AHAJIU3UPOBATh
U OIECHMBATh peajbHbIE CUTyallUH, MNPUMEHSATh H3YYEHHBIE MOHSATHUS,
TEOpPEMBI, CBOMCTBa B TMpPOIECCE I[OMCKA PEIICHUS MaTEeMaTHYEeCKU
chopMynpoOBaHHON MPOOIEMBI, MOJEIUPOBATh peaibHbIE CUTYyallUH Ha
SI3bIKE TEOMETPUH, UCCIIEI0BATh OCTPOCHHBIE MOJIENIU C UCTIOIb30BaHUEM
F€OMETPUYECKUX TOHSATUH U TEOpeM, ammapara anreOpbl, peuarhb
MPAaKTUYECKUE 3a7auM, CBSI3aHHBIE C HAXOXKICHUEM TeOMETPUUYECKHUX
BEJINYUH,;

UMETh TpEACTaBlICHUs] 00 OCHOBHBIX 3Tamax Pa3BUTHUS FEOMETPUHU Kak
COCTaBHOMU 4acTu (PyHIaMEHTa Pa3BUTHUS TEXHOJIOTUM.
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YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YYHEHUKA

* Maremaruka. ['eometpust, 10 knacc/ Mep3nsik A.l'., Homuposckuit JI.A.,
[TonsikoB B.M.; nox penakuueit [lononsckoro B.E., OGmiecTBO ¢ orpaHMuYeHHOM
oTBeTcTBeHHOCThIO N3narenbckuit nentp « BEHTAHA-I'PA®y; AkunonepHoe
obmectBo «M3naTenscTBO «IIpocBeienne»

* Maremaruka. ['eomerpust, 11 xknacc/ Mepansik A.T'., Homuposckuii J[.A.,
[TonsikoB B.M.; nox penakuueit [lononasckoro B.E., OGuiecTBO ¢ orpaHMuYeHHOM
oTBeTcTBeHHOCThIO N3narenbckuit nentp « BEHTAHA-I'PA®y; AkunonepHoe

obmectBo «M3naTenscTBO «IIpocBeienne»

METOAUYECKHUE MATEPHUAJIBI UISA YUUTEJIA
Martemaruka : anreOpa 1 Hadajga MaTeMaTUYECKOTO aHaJIN3a, TeOMETPHSI.
I'eomerpust. Yrimyonénnselil ypoBens : 10 knace : metonuueckoe nocobue / E. B.
byuko, A. I'. Mepansk, B. b. Tlononckuit, M. C. Axup. — M. : Benrana-I"pad
Matemaruka : anreOpa 1 Ha4ajga MaTeMaTUYECKOTO aHaJIN3a, TeOMETPHSI.
I'eomerpust. Yrimyonénnblil ypoBens : 11 knace : metonuueckoe nocobue / E. B.

byuko, A. I'. Mepansk, B. b. [lononckuit, M. C. Axkup. — M. : Benrana-I'pad

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

UHTEPHET



DNEeKTPOHHBIA 00pa30BaTENbHBIN pecypc

"lomamraue 3aganus. CpeaHee ooiee oopazoanue. ['eomerpus”, 10 -11 kimacc,
AO HzparensctBO "[IpocBemenue”

DnekTpoHHbIA 00pa3oBarenbHblil pecype "A caam EI'D. Cpennee obiee
oOpa3oBaHue. Y4eOHbI MOAYJb MO PEMICHUIO TPYAHBIX 33JJaHUN MO YYEOHOMY
npeamery "MaremaTtuka (yriayOJaeHHBIH

oBeHn)". 10 - 11 xmaccer", AO U3garennsctBo "[IpocBenienue"”
yp p



OLHEHOYHBIE MATEPHAJIBI

I'eomerpus. 10 kiacc. CamocTOATENbHBIE U KOHTPOJIbHBIE paOOTHI
(yrnyOseHHBIN)

JIunus YMK: I'eomerpus. Mepzask A.I'. (10-11) (Yriny6nEHHbI)
Astop: Mep3nsk A.Tl'., [lononckuit B.b., Pabunosuu E.M.

I'eomerpus. 11 kinacc. CamocToATENbHBIE U KOHTPOJbHBIE paOOTHI
(yrnyOseHHBIN)

JIunus YMK: I'eomerpus. Mepzask A.I'. (10-11) (Yriny6nEHHBbIN)
ABtop: Mep3nsk A.I'.; [lonouckuit B.b.; Pabunosuu E.M.


https://shop.prosv.ru/katalog?FilterByArrtibuteId=6!124660
https://shop.prosv.ru/katalog?FilterByArrtibuteId=3!85470
https://shop.prosv.ru/katalog?FilterByArrtibuteId=6!124660
https://shop.prosv.ru/katalog?FilterByArrtibuteId=3!85475
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