MHNOACHUTEJIBHASA 3AIINCKA

I'eomeTpus sBasieTCs OAHUM U3 0A30BBIX KYPCOB Ha YPOBHE CPEIHEro 0O0IIero oopa3oBaHus, Tak
Kak o0ecrneynBaeT BO3MOXKHOCTb H3YYEHHS JUCIMIUIMH €CTECTBEHHO-HAYYHOW HANpaBiICHHOCTH H
MPEIMETOB T'yMaHUTapHOTO IMKIA. [I0OCKONBKY JIOrHYeckoe MbIIIeHHe, (popMupyemMoe NMpu HU3y4eHUH
00y4aroIMMUCS TOHATUIHBIX OCHOB T€OMETPUH, MPH J0KA3aTEIbCTBE TEOPEM U MOCTPOCHHUM LIEMOYKU
JIOTHYECKUX YTBEPXKICHUN NMpHU PELIEHUU T'€OMETPUUYECKUX 3aJady, YMEHHE BBIJIBUraThb U ONpPOBEPraTh
TUIOTE3bl HEMOCPEICTBEHHO HCHOJIB3YIOTCS MpPHU PEHICHUH 3a/1ad E€CTECTBEHHO-HAyYHOrO IIMKIJA, B
YaCTHOCTH (PU3MUYECKUX 3a7a4.

Lens ocBoeHus mporpaMmbl yueOHOTO Kypca «l'eomeTpusi» Ha yriyOJ€HHOM ypOBHE — pa3BUTHE
WHANBUAYAIbHBIX CIOCOOHOCTEH OOyYaromMxcsi MpH M3YyYEHUH TEeOMETPUH, KaK COCTaBJISIONICH
npeaAMETHOM obnactu «MaremaTtnka u HHGOpMaTHKa» depe3 obecreueHrne BO3MOXKHOCTH TPHOOPETEHUS
U UCMOJIb30BaHUs Oosiee TITyOOKMX T€OMETPUUECKUX 3HAHUN U JACUCTBUH, CrelU(PHUUHBIX T€OMETPUHU, U
HEOOXOJUMBIX ISl YCIEIIHOTO TNPO(EeCCHOHAIBHOTO 00pa30BaHMs, CBS3aHHOTO C HCIOJIB30BAHUEM
MaTeMaTHKH.

[IpuopuTeTHBIMU 3ajlayaMu Kypca TE€OMETpPUM Ha YIIIyOJEHHOM YPOBHE, PACIIUPSIONUMH U
YCUJIMBAIOIUMH Kypc 0a30BOTO YPOBHS, SBIISIOTCS:

pacimpeHre TpeCTaBICHUS O TEOMETPUM KaK YacTH MHUPOBOW KyJIbTYPbl U (OPMHPOBAHUE
OCO3HAHUs B3aMMOCBS3H T€OMETPHUH C OKPYKAIOIIUM MUPOM;

(dbopMupoBaHHE TIPEACTaBICHHs O TPOCTPAHCTBEHHBIX (UTYypax Kak O BaKHEUIINX
MaTeMaTHYECKUX MOJEIISAX, TO3BOJISIONIUX OMUCHIBATh U U3Y4aTh pa3HbIe SIBICHUS OKPY)KAIOLIEro MHpa,
3HaHUEe MOHATUIHHOTO anmapara 1o pasneny «CrtepeoMeTpus» yaeOHOro Kypca reOMeTpuH;

(¢hopMupoBaHHE YMEHHUS BJaJIeTh OCHOBHBIMU IOHSATUSIMU O INPOCTPAHCTBEHHBIX (UTypax M HUX
OCHOBHBIMHM CBOWCTBaMH, 3HaHHE TeopeM, (OpMyJI M yMEHHE HX IPUMEHATb, YMEHHs JIO0Ka3bIBaTh
TEOpPEMBI U HAXOAUTh HECTaHIAPTHBIE CIIOCOOBI pELIEHHUS 3a/1ay;

(opMHUpOBaHKE YMEHUS PAacIO3HABATh HA YepPTeKaxX, MOJEIAX U B pealbHOM MHPE MHOTOTPAaHHUKH
U Tella BpallleHusl, KOHCTPYUPOBAaTh FT€OMETPHUUECKHUE MOJIETIH;

(¢bopMupoBaHHEe TOHMMAaHHS BO3MOXKHOCTH aKCHOMATHUECKOTO TOCTPOSHUS MAaTeMaTHYeCKHX
TeopHii, GOPMHUPOBAHNE TIOHUMAHUS POJIM AKCHOMATHUKH MTPU IPOBEACHUH PACCYKICHHIA;

(hopMupoBaHHE YMEHHMS BIaJE€Th METOJAMHU JI0KA3aTEIbCTB M AJITOPUTMOB PEIICHUS, YMEHUS UX
MIPUMEHSTh, MPOBOJUThH JIOKa3aTelIbHbIE PACCYXACHUS B XOJI€ PEIICHHUsS CTEPEOMETPUYECKHX 3adau U
3a/1a4 ¢ MPaKTHUYECKUM CcoJiepKaHueM, GOpMUPOBAHUE MPEACTABICHUS O HEOOXOAMMOCTH JJOKA3aTEIbCTB
pu 00OCHOBAHMM MAaTEMAaTHUYECKHUX YTBEPXKIECHUN M POJIM aKCHOMATHUKU B MPOBEJACHHUH JETYKTUBHBIX
pacCyXIeHHUI;

pa3BUTHE U COBEPIICHCTBOBAHUE MHTEIIEKTYaJIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEN 00yJaromuxcs,
MO3HABATENBHON AaKTHBHOCTH, HCCIIENOBATENIbCKUX YMEHHUH, KPUTHUYHOCTH MBIIUICHUS, HMHTEpeca K
U3Y4YEHHIO T€OMETPUH;

(dhopmupoBanue (QpyHKIHOHAIBHON IPaMOTHOCTH, PEJIEBAHTHOM M€OMETPUM: YMEHHUS Paclo3HaBaTh
MPOSIBIICHUSI TEOMETPUUECKUX TMOHSTHH, OOBEKTOB M 3aKOHOMEPHOCTEH B peajbHBIX KU3HEHHBIX
CUTyallusiX W TpU U3YUYEHUU JIPYTUX YUeOHBIX TMPEJAMETOB, TMPOSBICHUS 3aBUCUMOCTEH U
3aKOHOMEPHOCTEM, MOJEIUPOBAHUS PEAJIBHBIX CUTYyallUHd, HCCIIEJOBaHUS IIOCTPOEHHBIX MOJENEH,
MHTEPIIPETALMU [TOJIyYEHHBIX PE3YJIbTaTOB.

OCHOBHBIMHU COJIepKaTeIbHBIMA JUHUSMH ydeOHoro kypca «l'eomerpusi» B 10-11 kmaccax
aBIArOTCs: «lIpsMble U TIIOCKOCTH B MPOCTpaHCTBe», « MHOTOrpaHHUKNY, «Tena BpameHus», « BekTopsl
U KOOPJMHATHI B IPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEM.

ChopmymupoBannoe Bo DPI'OC COO TpeboBaHME «yMETh ONEPUPOBATH MOHATHUSIMU,
peJIeBaHTHBIMU T€OMETPUU Ha yriayO0iaéHHoM ypoBHe oOydeHus B 10—11 kiaccax, OTHOCHUTCA KO BCEM
coJiepKaTeNIbHbIM JIMHUSAM Y4eOHOro Kypca, a GopMuUpOBaHHE JIOTHUECKUX YMEHHMH pacrpenensercs: He
TOJBKO MO COJEpKATENbHBIM JIMHUSAM, HO U 1o rogaMm oOydenus. CojepxaHue o0pa3oBaHMA,
COOTBETCTBYIOILIEE MpPEIMETHBIM pe3ylbTaTaM ocBoeHuss @DenepaibHONl pabouell Mmporpammsl,
pacnpenenéHHbIM 1o TofaM OoOydeHUs, CTPYKTYPHUPOBAHO TaKUM 00pa3oM, 4TOOBI KO BCEM OCHOBHBIM,



MPUHIMITHATIHFHBIM BOIIPOCaM 00yYaronIrecsi 00panajuch HEOJHOKPATHO. DTO TO3BOJISIET OPTaHU30BATh
OBJIAAICHUC TCOMCTPUYCCKUMHU TMOHATUAMHU W HAaBBIKAMHU IOCJIICAOBATCIBHO W IOCTYIIATCIIBHO, C
COOJIFOJICHMEM TIPUHIIMIIA TIPEEMCTBEHHOCTH, a HOBBIC 3HaHUS BKJIKOYaTh B OOIIYI0 CHCTEMY
TEOMETPUUECKUX TPEJCTABICHUI OOYy4aloluXcs, pacmupss u yrayomsst e€, o0pa3ys MNpouHbIe
MHO>XXCCTBCHHBIC CBA3HU.

[lepexos K M3y4YEHUIO TEOMETPHUHU Ha YTIYyOJIEHHOM YPOBHE ITO3BOJISCT:

co3math  ycioBus s auddepeHmuanud  oOydeHHs,  [OCTPOCHHS — MHIMBHIYaJbHBIX
0o0pa3oBaTeNbHBIX NPOrpaMM, OOecHeuuTh YIriIyOJIEHHOE H3yYEHHE TI'E€OMETPUU KaK COCTaBIISIOLICH
y4eOHOro npenMeTa «MaremaTukay;

HIOJITOTOBUTH OOYYAIOUIMXCS K MPOJODKEHUIO M3YUCHUsT MAaTEeMAaTHKHU ¢ y4ETOM BBIOOpa Oymyrien
npodeccuu, odecreunBasi MPeeMCTBEHHOCTh MEXK Ty OOITUM U TIPO(eCcCHOHATBLHBIM 00pa30BaHUEM.

Ha uzydenue yuebHoro kypca «l'eomerpus» Ha yrinyOonéHHOM ypoBHE oTBoauTCs 204 yaca: B 10

COJAEPKAHUE OBYYEHUA

10 KITIACC

IIpsiMmble U MJIOCKOCTH B NPOCTPAHCTBE

OcHOBHBIE TIOHATUS CTepeoMeTpuu. Touka, MpsMasi, MIOCKOCTh, MpocTpaHCTBO. [loHsTHE 00
AKCHOMAaTHYECKOM IOCTPOEHUH CTEPEOMETPHUH: aKCHOMBI CTEPEOMETPHUHU U CIIEICTBUS U3 HUX.

B3anMHOe pacnosiokeHue NpsSMBIX B IMPOCTPAHCTBE: IEPECEKAIOIIMECs, MapaulelibHble U
ckpeuBaromuecss npsimele. [lpu3Haku ckpemuBaronmxcss OpsMbIX. [lapamnensHOCT OPSIMBIX U
IJIOCKOCTEN B MPOCTPAHCTBE: MapajlIe/IbHbIE NPSIMbIE B IPOCTPAHCTBE, MapaJUIENbHOCTh TPEX MPSIMBIX,
napajieIbHOCTh MPSIMOi M TtockocTH. [lapayuienbHoe M IEHTpaIbHOE MPOEKTUPOBAHUE, U300pakeHne
¢uryp. OCHOBHBIE CBOWCTBA MapajuIeIbHOTO MPOEKTUpOoBaHUsA. M300pakeHue ¢uryp B mapauiedbHON
MPOEKUMU. YTIbl C COHANPABICHHBIMU CTOPOHAMH, YIrOJd MEXAY MpPsIMBIMU B IPOCTPAHCTBE.
[TapayenpHOCTh  IUIOCKOCTEM: TMAapajuleNbHbIE IUIOCKOCTH, CBOWCTBA NApaUICNbHBIX IUIOCKOCTEM.
[Ipocreiimue npocTpaHCTBEHHbIE (UTYPHl HA IIOCKOCTH: TETPadip, Napajulesienuies, MOCTPOCHHE
CEYECHUM.

[lepnieHAUKYASIPHOCTh MPSMONM M IUIOCKOCTU: TEPHEHAUKYISPHBIE MpPSMbIE B IPOCTPAHCTBE,
MpsIMbIE TapajlieJbHbIEe U MEPIEeHIUKYISPHbIE K IUIOCKOCTH, MPU3HAK MEPIEHIUKYISIPHOCTH MPSIMOM U
IUIOCKOCTH, TEOpeMa O MpsAMOM NepHeHIUKYIIpHOW II0ocKOocTH. OpTOroHanibHOE MPOEKTHPOBAHUE.
[lepnennukynsip ¥ HaKJIOHHBIE: PACCTOSHUE OT TOYKH JO IJIOCKOCTH, PACCTOSHUE OT MpPSIMOW [0
IUIOCKOCTH, TMpOEKIus GUrypsl Ha IUIOCKOCTh. [lepHeHIUKYISIpHOCTh TUIOCKOCTEH: MpHU3HAK
NEPIEHAUKYISIPHOCTH ABYX IIIOCKOCTEN. Teopema o Tpéx neprneHuKyispax.

VYrael B IPOCTPAHCTBE: YO MEXAY NPsIMOM M IJIOCKOCTBIO, IBYTPAHHBIA YrOJ, TUHEUHBIA YroJ
JBYTpaHHOTO yria. TpéxrpaHHbll U MHOrorpaHHbie yribl. CBOWCTBA IUIOCKMX YIJIOB MHOTOI'PaHHOI'O
yraa. CBOMCTBA IUIOCKUX U JIBYTPAHHBIX YIJIOB TPEXTPAHHOTO yriia. TeopemMbl KOCHHYCOB U CHHYCOB JUIS
TPEXTPAHHOTO YIJIA.

MHoOrorpaHHuKH

Buzasl MHOrorpaHHuKoOB, pa3BépTka MHororpaHHuka. Ilpu3ma: N-yronpHas npusma, npsMas u
HaKJIOHHAs TpPHU3MBbI, OOKOBas W TMOJHAsl IMOBEPXHOCTh Mpu3MbL [lapamnenenunen, mpsSMOYTOIbHBIHN
napajiefenunes; u ero cporcrBa. KpaTwailiuiye mnyTu Ha MOBEPXHOCTH MHOTrOrpaHHuka. Teopema
DOiinepa. IlpoctpanctBennas teopema Iludaropa. Ilupamuma: Nn-yronpHas mnupamujaa, NpaBUWIbHAs U
yceu€HHas mupamuibl. CBoiicTBa péOep M OOKOBBIX TpaHEW MpaBUIbHON mHpamuibl. [IpaBuibHBIC
MHOT'OTPaHHUKHU: MpaBWIbHAS NPU3Ma U MpPaBUIIbHAS MUpaMUAa, PAaBUIIbHASL TPEYrojbHas MUpaMuia U
MpaBWIbHBIN TeTpadp, kyO. [IpeacraBnenne o mMpaBUIBLHBIX MHOTOTPAHHHMKAX: OKTadAp, JOACKAdJp H
HUKOCAdIP.



Bblunicnenue 31€MEHTOB MHOTOIPAaHHUKOB: pEOpa, aAuaroHanu, yriabl. [limomans OokoBoi
MIOBEPXHOCTU U IOJIHOM MOBEPXHOCTU MpPSIMOW MPU3MBI, IUIOIIAJb OCHOBaHUM, Teopema O OOKOBOM
MOBEPXHOCTU MpsAMON mnpu3Mmbl. Ilnomans OOKOBONM MOBEPXHOCTH W IOBEPXHOCTHU IPABUIBHOU
MUPAMM/JIbI, TEOPEMA O TUIOUIAN YCEUEHHONW TUPAMHU/IBL.

CumMeTpust B IPOCTPAHCTBE. DIEMEHThl CHMMETPHUH MPaBUIIbHBIX MHOTOIpaHHUKOB. CHMMETpHUSI B
MPaBWJIbHOM MHOTOTPAHHMKE: CHMMETPHUS Mapajyielenunena, CHUMMETPUS NPaBUIBHBIX IPU3M,
CUMMETpPHUS IPAaBUIbHON NMUPAMUJIBL.

BekTopbl M KOOPAUHATHI B IPOCTPAHCTBE

[ToHsTHs: BEKTOp B MPOCTPAHCTBE, HYJIEBOM BEKTOp, AJMHA HEHYJIEBOTO BEKTOPA, BEKTOPHI
KOJIJIMHEApHbIE, COHAINPABJICHHBIE M MPOTUBOINOJIOKHO HAIIPABJICHHbIE BEKTOPHI. PaBEHCTBO BEKTOPOB.
JlelicTBUS C BEKTOPAMHU: CII0KEHUE M BBIYMTAHHE BEKTOPOB, CyMMa HECKOJIBKMX BEKTOPOB, YMHO)KEHHUE
BEeKTOpa Ha uucio. CBOMCTBa Cl0XKEHHsI BEKTOpoB. CBOMCTBA YMHOXKEHHs BEKTOpa Ha uucio. IlonsTtue
KOMIUIaHapHble BeKTOpbl. [Ipu3Hak kommiaHapHoCcTH TpEX BekTopoB. IIpaBwiio mnapaiienenunena.
Teopema o paznoxkeHMH BEKTOpa HO TpEM HEKOMIUIaHapHbIM BekTopaMm. lIpsMoyronbHas cucrema
KoopauHat B 1npocTtpaHcTBe. Koopaunatel BekTopa. CBsA3b MEXAY KOOpPAMHAaTaMU BEKTOpa H
KOOpJAMHATAMM TOYEK. YTOJI MeXAy BeKTopaMu. CKaJIIpHOE IPOU3BEIEHNE BEKTOPOB.

11 KJIACC

Tesa BpauieHus

[TonaTus: MUIMHAPUYECKas OBEPXHOCTh, KOHWYECKAasl MOBEPXHOCTb, chepuyeckasl MOBEPXHOCTb,
oOpa3yromue moBepxHOCcTe. Tenma BpamieHus: IWIMHIP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map.
B3aumnoe pacnosnoxenue chepbl M IUIOCKOCTH, KacaTeldbHas IJIOCKOCTh K cdepe. M3o0pakeHue ten
BpallleHUs Ha MJI0CKOCTU. Pa3BépTka munuHapa u konyca. CummeTpus cdepsl U mapa.

O6vém. OcHoBHBIE cBoOiicTBa 00bEMOB Ten. Teopema 00 00BEME MPSAMOYTOJIBHOTO
napajienenunena u cieactsus u3 He€. OObEM NpsAMON M HAKJIOHHOW MPU3MBIL, [IUIUHIPA, TUPAMUIBI U
koHyca. O0bEM 11apa u IMapoBOTO CErMEHTA.

KoMOuHammu Ten BpallleHHWs M MHOTOTpaHHUKOB. [Ipu3ma, BhucaHHas B LMUIUHAP, OMHUCAHHAS
okoio nwinHapa. [lepeceyenue cdepsbl u mapa ¢ miockocThio. Kacanue mapa u cdepsl MIOCKOCTHIO.
[ToHsiTHE MHOTOrpaHHUKA, OMKUCAHHOTO OKOJIO cdepbl, cQepbl, BIMCAHHON B MHOTOTPAHHUK WJIU TEJO
BpallECHUSI.

[Inomaap MOBEPXHOCTH LMIUHApA, KOHYca, Iulomans cdepsl u e€ wyacreid. [lomobue B
npoctpanctBe. OTHoleHNE O0BEMOB, IUIOMIANEH TOBEepXHOCTEH mono0HBIX ¢uryp. [IpeoOpasoBanue
nmonoo6ust, roMmoTeTHs. Perienne 3a1a4 Ha IIIOCKOCTH € UCIOJIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[locTpoenne cedyeHnii MHOTOIPaHHUKOB M Te€J BpAllCHUS: CEUYEHHUs IWIMHIApaA (MapajjieibHO U
MEPIEeHIUKYISIPHO OCH), CeUeHHs] KOHYca (TapaielbHble OCHOBAHUIO U MPOXOJIAIINE Yepe3 BEpIIUHY),
CEUEHHUs IIapa, METOAbl MOCTPOEHUS CEYEHMI: METOJ CJIEN0B, METOJ BHYTPEHHETO NPOEKTUPOBAHMUS,
METO/]I IEpPEeHOCca CEKYIIeH MI0CKOCTH.

BekTopbl M1 KOOPAUHATHI B IPOCTPAHCTBE

Bektoper B mpoctpancTBe. Omeparuu HajJ BEKTOpamMu. BEKTOpHOE YMHOKEHHE BEKTOPOB.
CaolicTBa BEKTOpHOro yMHOXeHUs. [IpsmoyronbHas cuctema KoopauHaT B IpocTpancTse. KoopanHaTel
BekTopa. Paznoxenue Bekropa mno Oaszucy. KoopAMHATHO-BEKTOpPHBIM METOA NPU  PELICHUH
F€OMETPUUYECKHX 3a/1a4.

/{BH:KeHHsI B IPOCTPAHCTBeE

JBrxeHus npoctpanctBa. OtoOpaxenus. BrkeHus 1 paBeHCTBO Guryp. OOmue cBoiicTBa ABMKEHHM.
Bunel 1BrkeHuil: mapanienbHblil IEPEHOC, IEHTPajIbHasi CUMMETPHS, 3€pKaJibHasi CUMMETPHUS

IINTIAHUPYEMBIE PE3YJBTATbBI OCBOEHUSA YYEBHOI'O KYPCA «I'EOMETPUS»
(YIJIYBJEHHBIA YPOBEHB) HA YPOBHE CPEJHETO OBIIETO OBPA3OBAHUS

JIMHHOCTHBIE PE3YJIBTATbBI



1) rpa:xxnanckoe BoCIMTAHUE:

c(OpPMUPOBAHHOCTh TPAXKIAHCKON MO3UIMH OOYy4aIOUIerocsi Kak akTUBHOTO M OTBETCTBEHHOTO
YjieHa POCCUHCKOro OOIIECTBa, MPEICTaBICHHE O MaTeMaTHYeCKUX OCHOBaX (YHKIMOHHUPOBAHUS
Pa3IMYHBIX CTPYKTYp, SIBJIE€HUH, MpOLEAYp Ipa)JAaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHI U JIpYroe),
YMEHHME B3aWMOJIEUCTBOBATh C COLMAIbHBIMU HMHCTUTYTaMU B COOTBETCTBHUM C HX (QYHKUUSAMU H
Ha3HAYCHHEM;

2) naTpuoTHYeCKOe BOCIIUTAHHUE:

c(OpPMUPOBAHHOCTh POCCUICKOM TpakIaHCKON WAEHTUYHOCTH, YBAXKEHHUA K MPOLUUIOMY H
HACTOAIIEMY POCCHICKOM MaTeMaTUKH, LIEHHOCTHOE OTHOIIEHHE K JOCTHXKEHHSIM POCCHICKUX
MAaT€MAaTUKOB M POCCHHWCKOM MaTeMaTH4ECKOM IIKOJIbI, MCIOJb30BAHUE 3TUX JOCTHKEHHHU B JPYTHX
HayKax, TEXHOJIOTUSX, cepax IKOHOMHKH;

3) 1IyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HaHHE JYXOBHBIX IIEHHOCTEM PpOCCHICKOrO Hapoja, CPOPMUPOBAHHOCTH HPABCTBEHHOTO
CO3HAHMsI, STUYECKOrO INOBEACHUS, CBA3AHHOIO C INPAKTUYECKUM NPUMEHEHMEM IOCTHKEHUI HAYKH U
JeSITeIbHOCTBIO YUEHOT0, OCO3HAHUE JIMYHOTO BKJIJA B IOCTPOCHHUE YCTOWYMBOIO OyyIIero;

4) 3cTeTHYECKOE BOCIMTAHME:

JCTETUYECKOE OTHOIIEHHWE K MHpPY, BKIIOYas SCTETHKY MAaTeMaTH4YEeCKHX 3aKOHOMEPHOCTEH,
00BEKTOB, 33aJa4, peIIeHHH, pacCyK/IeH!H, BOCIPUUMYHUBOCTh K MATEMaTHYECKUM aCIEeKTaM pa3iIMYHbIX
BUJIOB HCKYCCTBA;

5) pusznyeckoe BociuTaHUE:

c(OpMHUPOBAHHOCTh YMEHHUSI NPUMEHATh MaTeMaTHYECKHE 3HaHMsS B MHTEpecax 30pOBOr0 U
6e3omacHoro oOpasza H3HH, OTBETCTBEHHOE OTHOILIEHHE K CBOEMY 3/I0pOBBIO (310pOBOE IMUTAHMUE,
cOaaHCUPOBAHHBIN PEXUM 3aHATUA M OTHAbIXA, PEryispHas (U3UUecKas aKTUBHOCTH), (U3UUECKOE
COBEPUIEHCTBOBAHUE IIPU 3aHATUAX CIIOPTUBHO-030POBUTEIBHON JESATENBHOCTHIO;

6) Tpya0BOe BOoCIUTAHME:

TOTOBHOCTh K TpPYHy, OCO3HAaHUE IEHHOCTU TPYIOJIOOUS, HHTEpeC K pa3iudHbIM cdepam
poeCCUOHATILHOM IEATEILHOCTH, CBA3aHHBIM C MAaTEMaTHKON U €€ MPUIOKEHUSIMHU, YMEHHE COBEPILATh
OCO3HAHHBIM BBIOOp Oyaymer mnpodeccun €W pPeaTru30BBIBATh COOCTBEHHBIC JKM3HEHHBIC TUTAHBI,
TOTOBHOCTh U CIIOCOOHOCTh K MaTeMaTHMYeCKOMY OOpa30BaHHI0O M CaM000pa30BaHUIO HA MPOTSKEHUU
BCEH JKM3HM, TOTOBHOCTh K AKTUBHOMY YYAacTHIO B PEIICHUU MPAKTUYECKUX 3a/lady MaTeMaTH4eCKOU
HaIPaBJIEHHOCTH;

7) 3Ko0JI0rnYecKoe BOCIIUTAHME:

c(OpPMUPOBAHHOCTb IKOJIOTUYECKON KYJIbTYphl, IOHUMAHUE BIUSHUS COLMAIbHO-IKOHOMUYECKUX
MPOLIECCOB HA COCTOSIHME MPUPOJHOM U COIMAIbHOM Cpenbl, OCO3HAaHWE TJI00aNbHOIO XapakTepa
HKOJIOTUYECKUX MPOOJIeM, OpUEHTALUsl Ha MPUMEHEHHE MAaTeMaTH4YeCKUX 3HAHUM JJIS pelleHus 3a/1a4 B
o0JjacT OKpy»Karollel cpeibl, MJIaHUPOBAHUE MOCTYIKOB M OLICHKH UX BO3MOXKHBIX MOCIEACTBUM is
OKpY>KaroIlIel Cpeibl;

8) neHHOCTH HAYYHOI 0 MO3HAHUS:

c(OpPMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU
U OOIECTBEHHOW TPAKTHKH, TOHUMAaHHE MaTeMaTWYeCcKOW HayKH Kak cdepbl 4YeI0BEYEeCKOi
NESTeIbHOCTH, JTAloB €€ pa3BUTUS M 3HAYUMOCTU JJIS Pa3BUTHs LMBUIU3ALMHU, OBJAJIEHUE SI3BIKOM
MaTEMaTUK{ ¥ MaTeMaTHYECKON KyJbTypOl Kak CpEJCTBOM MO3HAHUS MHPA, TOTOBHOCTb OCYLIECTBIIATH
IIPOEKTHYIO U MCCIEA0BATEIBCKYIO I€ATEIbHOCTD NHANBUYAIIBHO U B IPYIIIE.

METAINIPEJMETHBIE PE3YJIbTATBI

I[Ho3naBaTe/bHBbIE YHMBEPCAJIbHbIE YUeOHbIE 1eiCTBUS
Ba3oBble Jjornyeckue AeiicTBUA:



BBISBJISITH M XapaKTePU30BaTh CYIICCTBCHHBIC NMPU3HAKKM MAaTEMaTHYCCKHX OOBEKTOB, IMOHSTHH,
OTHONICHUN MEX Ty MOHITHIMH, (POPMYITHUPOBATEH ONPEACIICHUS IOHITHN, YCTAHABIINBATE CYIECCTBCHHBIN
MpU3HAK KJIacCU(pHUKALMU, OCHOBAHUS JIJIs1 00OOIIEHUS U CPaBHEHUS, KpUTEPUU IPOBOAMMOIO aHAIIN3a;

BOCTIIpUHUMATh, (QOpPMYyITUpOBaTH U  NPeoOpa3OBbIBaTh CYXKICHHUS: YTBEPAUTEIbHbIE W
OTpUIATEIbHBIC, EANHIUYHBIC, YACTHBIC U OOIIUE, YCIIOBHBIC,

BBISBJISITH MAaTEMATHYECKHE 3aKOHOMEPHOCTH, B3aWUMOCBSI3H W MPOTUBOPEUHs B (pakTax, JaHHBIX,
HAONIOJICHUSAX U YTBEPXKACHUSX, IMpeAjiaraTb KPUTEPUU JUIS BBISBICHUS 3aKOHOMEPHOCTEH W
IIPOTUBOPEYUI;

JeNIaTh  BBIBOABI C WCIIONB30BAaHMEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX W HWHIYKTHBHBIX
YMO3aKJIIOUEeHUH, YMO3aKIIIOUEHHH 110 aHAJIOTHH;

MPOBOAUTH CAMOCTOSITENIBHO JI0Ka3aTeIbCTBA MAaTeMaTUYECKUX YTBEPXKIACHUN (TpAMbIE U OT
MIPOTUBHOTO), BBICTPaWBaTh ApPTryMEHTAlMIO, MPUBOAUTH MPUMEPHl U KOHTPHPUMEPHI, 0OOCHOBBIBATH
COOCTBEHHBIC CYXKICHUS M BHIBOIBI;

BBEIOMpATh CIMOCO0 pemieHrus ydeOHOM 3amaun (CpaBHUBATh HECKOJIBKO BapHAHTOB peEIICHUS,
BBIOMpATh HaHOOJIee MOAXOSAIINN C YYETOM CaMOCTOSITENILHO BBIJICTICHHBIX KPUTEPUEB).

basoBble ucciieoBare/ibCKHe AeMCTBUSA:

UCIIONB30BaTh BOMPOCHl KaK MCCIEAOBATEIbCKUNA WHCTPYMEHT IIO3HaHUSA, (OPMYIUPOBATH
BOIPOCHI, (PUKCUPYIOIIHE MPOTHBOPEYHE, MTPOOJIeMy, yCTaHABIMBAThL UCKOMOE H JJaHHOE, (hOPMHPOBATH
TUIOTE3Y, apTYMEHTHUPOBAThH CBOIO MO3UIINIO, MHEHHUE;

MPOBOJUTH CAMOCTOSITENILHO CIJIAHUPOBAHHBINM IKCIEPUMEHT, HCCIEAOBaHUE MO YCTaHOBIICHUIO
OCOOCHHOCTEH MaTeMaTHYECKOTO OOBEKTa, SIBJICHHUS, IPOIECCa, BBISBICHUIO 3aBUCHUMOCTEH MEXITY
00BEKTaMHU, SIBJICHUSMHU, IPOLIECCAMU;

caMoCTOSTeNbHO (hOpMyIHpOBaTh O0OOOIIEHUS M BBIBOJABI MO pPE3yabTaTaM MPOBEAEHHOTO
HaAOJIIOJICHUsI, WUCCIICIOBAHMSI, OIEHUBATh JOCTOBEPHOCTh TOJNYYEHHBIX PE3yJIbTaTOB, BBIBOJAOB H
0000IIIEeHHIT;

MTPOTHO3MPOBATh BO3MOXKHOE Pa3BUTHE IPOIECCA, a TAKXKE BBIIBHTATh MPEIIOIOKEHUS O €ro
Pa3BUTUU B HOBBIX YCJIOBHSIX.

Pa6Gora ¢ undopmaumeii:

BBISIBIISITH ACPUIMTE HHPOPMAITUH, TaHHBIX, HEOOXOIUMBIX JIUIT OTBETa HAa BOIIPOC U JUTSI PEIICHHS
3a/1auu;

BbIOMpaTh HHPOPMAIIMIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, aHAIU3UPOBATh, CUCTEMAaTU3UPOBATh U
HMHTEPIPETHPOBATH HHPOPMAIIUIO Pa3TIMIHBIX BUIOB U (OPM MPEACTABICHUS;

CTPYKTYpUPOBaTh WH(MOPMAIHIO, TPEACTaBIATh €€ B pasIuYHBIX (opmax, HILTIOCTPUPOBATH
rpaduyecku;

OILICHHUBATh HAAEKHOCTh MH(DOPMAIIMH IO CAMOCTOATEIHHO CHOPMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMmyHnKaTUBHBIE YHUBeEpPCAJIbHbIE yYeOHbIe 1eiicTBUS

Oo0menue:

BOCIIPUHUMATh U (POPMYIUPOBATH CY)KJIEHUS B COOTBETCTBUU C YCIOBUAMU M LEISIMH OOLICHMUS,
SICHO, TOYHO, I'PAMOTHO BBIpaXaThb CBOIO TOYKY 3pPEHUS B YCTHBIX U TMHUCbMEHHBIX TEKCTaX, JaBaTh
MOsACHCHUA IO X004y PCUICHHUA 3ada4i, KOMMCHTUPOBATDH HOJ'Iy‘-ICHHI:IfI PE3YyibTaT,

B X0zl 00CYXJIeHUs 3a7aBaTh BOMPOCHI MO CYIIECTBY 00CYX/1aeMOil TeMbl, TPOOJIEMBbI, peraeMoit
3a/1aud, BBICKA3bIBaTh WJIE€W, HAICJICHHBIE HA TMOWUCK PEIICHMs, COIMNOCTaBISATh CBOM CYXKICHHUS C
CYXKACHUSIMH JIPYTUX YYAaCTHUKOB JMANOra, OOHAapy>KMBaTh pa3iHuue U CXOACTBO IMO3UIUH, B
KOpPPEKTHOH opme PopMyIHpoOBaTh Pa3HOTIIACHS, CBOU BO3PAXKEHNUS,

MPENCTaBIATh  pe3yJibTaThl pPELIEHUS 3aJauyd, SKCIEPUMEHTa, HWCCIEeIOBaHUs, IPOEKTa,
CaMOCTOSITENILHO BBIOMPATh (OpMAT BBICTYIJICHHS C YYETOM 3a7ad Mpe3eHTAllMd W OCOOEHHOCTEeH
ayJIUTOPHH.

Pery1siTuBHbICe YHMBepcaabHble y4eOHbIe AeiicTBUS



Camoopranuszanms:

COCTaBJIAITh IUIAH, aJITOPUTM PEIICHUS 3a/1a4H, BEIOMPAThH CIIOCO0 PEHICHUS ¢ yIETOM UMEIONTUXCS
PECYpPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh M KOPPEKTHPOBATh BAPUAHTHI PEIICHUN C
y4€TOM HOBOM HH(pOpMAIHH.

CaMOKOHTPOJIb, SMOLMOHAIbHbIH HHTE/VIEKT:

BJIQJICTh HABBIKAMH TI03HABATEIHHOW pe(dIeKCHU KaKk OCO3HAHHS COBEpPIIACMBIX JICHCTBHUA W
MBICIIUTENBHBIX TPOIECCOB, HX pPE3yJIbTaTOB, BIAJETh CIOCOOAMH CaMOIIPOBEPKH, CAaMOKOHTPOJIS
MpolLecca M pe3ysibTaTa pelieHusl MaTeMaTHYeCKON 3a/1auH;

MPEBHUIETh TPYTHOCTH, KOTOPBIE MOTYT BOSHUKHYTh MPU PEIICHUH 33]]a49H, BHOCHTh KOPPEKTUBBI
B JICATEIILHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, NAHHBIX, HAWJIEHHBIX OIIMOOK, BBISBICHHBIX
TPYAHOCTEM;

OIICHUBATh COOTBETCTBUE pe3yjbTaTa LEIN U YCIOBUSM, OOBICHITh NMPUUYMHBI JTOCTHIKEHUS WIIH
HEJOCTH)KCHHS PE3YJIbTATOB JIEATEILHOCTH, HAXOIUTh OITUOKY, JaBaTh OIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eSITEJIbLHOCTD:

MMOHUMATh U HUCIIOJIb30BAaTh MPEUMYIIECTBa KOMaHIHON U MHAUBHUIYAIbHON pabOThl MpU pelICHUH
yueOHBIX 3a7a4, MPUHUMATh 1€ COBMECTHOU NEATEIBHOCTH, MIIAHUPOBATH OPTaHU3AIUI0 COBMECTHOM
paboThl, pacmpenensTb BUABI PaldOT, JOTOBApPHBATHCS, OOCYXJATh MPOIECC M PE3ysbTaT padOTHI,
00001maTh MHECHUS HECKOJIBKHUX JTFOICH;

y4acTBOBaTh B TPYMMOBLIX (popmax paboTsl (00CYKACHHs, 0OMEH MHEHUMN, «MO3TOBBIC IITYPMbI» U
WHBIE), BBIMONHITH CBOIO YacTh pabOThl U KOOPAMHHPOBATH CBOM JEHCTBHUS C JPYTHMH YJICHAMHU
KOMaH/Ibl, OIICHUBATh Ka4eCTBO CBOETO BKJIAJa B OOIIMIA MPOIYKT MO KPUTEPHSIM, CPOPMYTUPOBAHHBIM
y4aCTHUKaMU B3aUMOJICHCTBHSL.

HNPEIAMETHBIE PE3YJIBTATbBI

K xonity 10 kaacca o0ydarOmuiicss HAYYUTCS:

e CBOOOJHO ONEPUPOBaTH OCHOBHBIMU IOHATUSMHU CTEPEOMETPUM IPU PELIEHUU 3a7ad U
IIPOBEJCHIUHN MaTEMaTHUYECKUX PACCYKICHUM;

® [IPUMEHATbh AKCHOMBI CTEPEOMETPHH U CIEACTBUS U3 HUX NIPH PEILICHUH F€OMETPHUUECKUX 3aad;

e Kjaccu(UUUPOBATh B3aMMHOE pPAaClOJIOKEHUE MpPSIMBIX B IPOCTPAHCTBE, IUIOCKOCTEH B
IPOCTPAHCTBE, NPSIMBIX U INIOCKOCTEH B IPOCTPAHCTBE;

e CBOOOJIHO OIEPUPOBATH MOHATUSAMM, CBSI3aHHBIMU C YIJIAMHU B NIPOCTPAHCTBE: MEXKAY MPSIMBIMU
B IIPOCTPAHCTBE, MEXy NPSIMOM U INIOCKOCTBIO;

e cBOOOJIHO ONMEPHPOBATH NOHATUAMM, CBI3aHHBIMU C MHOTOI'PaHHUKaMH;

e CBOOOJHO pacro3HaBaTb OCHOBHbIE BHUABl MHOIOIPAaHHUKOB  (MIpuU3Ma, MHUpPaMHUAA,
HpSMOYTOJIbHBIN Mapasuienenunen, kyo);

e Kjaccu(UIUPOBaTh MHOTOIPAHHUKH, BEIOMpPAs OCHOBAHHUS AJIS KIaCCUPHUKAIUN;

e CcBOOOJIHO ONEPUPOBATH MOHATUIMHU, CBI3aHHBIMU C CEUEHUEM MHOTOTPAHHUKOB IIJIOCKOCTBIO;

e BBHINOJHATH MapajuleJIbHOE, IEHTPAIbHOE M OPTOrOHAIBHOE NPOEKTHpOBaHWE (uryp Ha
IUIOCKOCTb, BBITIOJIHATH N300pakeHust (pUryp Ha miIoCKOCTH;

® CTPOMTbH CEUEHHs] MHOTOTPAHHUKOB Pa3IMYHBIMH METOJAMHM, BBINOJIHATH (BBIHOCHBIE) IIOCKHUE
YepTek M U3 PUCYHKOB MPOCTHIX OOBEMHBIX QUTYP: BUJI CBEPXY, COOKY, CHHU3Y;

® BBIUUCIIATH IUIOMIAJU MOBEPXHOCTEH MHOIOIPAaHHMKOB (IIpHU3Ma, MUPAMUIA), FEOMETPUIECKUX
T€J C MPUMEHEHHEM (HOPMYT;

e CBOOOJHO ONEPUPOBATH MOHATUSAMHU: CUMMETPHsS B NPOCTPAHCTBE, LIEHTP, OCh U IUIOCKOCTb
CUMMETPUH, LIEHTP, OCh U IIIOCKOCTh CUMMETPUU (DUTYPBI;

e CcBOOOJHO ONEpPUPOBATh IOHATUSAMH, COOTBETCTBYIOIIMMHU BEKTOpaM M KOOpAMHATaM B
IPOCTPAHCTBE;

®  BBINOJHATH ACHCTBUS HaJl BEKTOpaMH;



pemares 3aJadyd  Ha  JJOKa3aTeJbCTBO MaTeMAaTHYECKUX OTHOIIEHHH M HaxOXKICHHE
FEOMETPUUECKUX BEJIIMYMH, NPHUMEHSSI W3BECTHBIE METOJABI NPU PELHIEHHMH MaTeMaTHYECKUX
3a]1a4 MMOBBIILIEHHOTO U BHICOKOTI'O YPOBHSI CJIOKHOCTH;

IIPUMEHATH NIPOCTEHIINE POrPAMMHBIE CPEJICTBA U AIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CUCTEMBI
IIPU PEIICHUU CTEPEOMETPUUECKHX 3a/1aY;

U3BJIEKaTh, NPEOOpPa30BbIBATE M HMHTEPNPETUPOBATH MH(POPMAIMIO O IPOCTPAHCTBEHHBIX
reoMEeTPUYECKUX (PUTypax, MPEeICTABICHHYIO HAa YepTeKaxX U PUCYHKaX;

INPUMEHATh TOJTY4YEHHblE 3HaHMA Ha NPAKTUKE: CpPaBHMBATh M aHAJIU3UPOBATh pPEajbHbIC
CUTyalluH, INPUMEHSATh H3y4YCHHbIE MOHATHS B IPOLECCe MOMUCKA PEIIEeHHMs MaTeMaTHYeCKU
c(hOopMyYIMPOBAHHONW MPOOJEMBI, MOJEIUPOBAaTh pealibHble CUTyallud Ha S3bIKE T'€OMETpPHUH,
UCCJIEI0BATh MTOCTPOEHHBIE MOJENN C HUCIIOJIb30BAHUEM TI'€OMETPUUYECKUX IMOHATHH U TEOpeM,
anmapara anreOpbl, pemarb I[PaKTHYECKUE 3aJaud, CBA3aHHbIE C  HAXOXKACHUEM
FeOMETPUYECKHUX BEIHYUH;

UMETh IPEJCTAaBICHU 00 OCHOBHBIX JTalax pa3BUTHs ICOMETPUU KaK COCTAaBHOW 4YacTH
byHIaMeHTa pa3BUTHsI TEXHOJOTHIA.

K xonny 11 kiacca oOyuaromuiicss HQy4UTCs:

CBOOOJITHO OIEPUPOBATh IOHATUSAMH, CBSA3aHHBIMU C I[MJIMHIPUYECKOW, KOHUYECKOM U
chepruiecKoil MOBEPXHOCTIIMH, OOBSICHATE CIIOCOOBI MOTY4EHUS;

OINEpPUPOBATH MOHATHAMH, CBSI3aHHBIMU C TEJIaMU BPALICHUS: IIMIUHIPOM, KOHYCOM, cepoil u
1apom;

pacrno3HaBaTh Tejla BpauleHusl (LUWIMHAP, KOHYC, cepa H Iap) U OOBACHATH CIOCOOBI
[IOJTyYEHUS TeJl BpalLlEHUs;

KJIAaCCU(PUIIMPOBATh B3aUMHOE PACOJI0KEHUE CPephl U MIIOCKOCTH;

BBIUUCIIATh BEIUYMHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TeJl BPAILICHUs, OOBEMBI U IJIOIIATU
MOBEPXHOCTEH MHOTOTPAaHHMKOB M TeJl BpAIlIECHHUS, T'€OMETPUUYECKUX Tell C MPUMEHEHHEM
(opmyu;

CBOOOZHO ONEpUPOBATH MOHATHSMH, CBSI3aHHBIMM C KOMOMHAIUSMHU TeJl BpalleHUs U
MHOTOTPaHHHKOB: MHOTOTPAaHHHK, BIIMCAHHBIN B cepy M ommcaHHBIA OKOJIO cdepsl, cdepa,
BIIMCAHHAsl B MHOTOTPaHHUK WJIM TEJIO BpallleHMS;

BBIUUCIIATh COOTHOLICHUS MEXY TUIOIIAISIMH TOBEPXHOCTEN U 00bEMaMU IOJJOOHBIX TEII;
n300paxaTb HM3y4yaeMmble (DUTYphl, BBIIOJIHATH (BBIHOCHBIE) IJIOCKHME UYEPTEKU U3 PUCYHKOB
HPOCTHIX OOBEMHBIX (UTYp: BUI CBEPXY, COOKY, CHU3Y, CTPOUTH CEYEHUS TeJl BPAIllEHUS;
U3BJIEKaTh, HMHTEPIPETHPOBATh U MPeoOpa3oBbIBATH HMH(MOPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpHuecKuX (pUrypax, npeJcTaBIeHHYIO Ha YepTeKaxX U pUCYHKaX;

CBOOOJTHO ONIEPUPOBATH MOHATHEM BEKTOP B IIPOCTPAHCTBE;

BBINOJIHATH OIIEpAIK Ha/l BEKTOpaMH;

3aJ1aBaTh INIOCKOCTh YPABHEHUEM B JIEKapTOBOM CUCTEME KOOP/AMHAT;

pelath reoMeTpUYecKue 3aJauyd Ha BBIYMCICHHE YIJIOB MEXKIY NPSIMBIMU M IIJIOCKOCTSIMH,
BBIUHCJIIEHHE PACCTOSHUM OT TOYKM [0 IUIOCKOCTH, B II€JIOM, Ha IPHUMEHEHUE BEKTOPHO-
KOOPJMHATHOTO METO/1a NPH PELLICHUH;

CBOOOJIHO OIEpUPOBATh IOHATUSAMH, CBSI3aHHBIMU C JIBUKEHHEM B IIPOCTPAHCTBE, 3HATh
CBOMCTBA JIBIKCHHIA,

BBINOJIHATh U300pa’K€HUsI MHOTOTPAHHUKOB M TEJl BpAIllEHUs IpU IapauleIbHOM IepeHoce,
LEHTPaJIbHOW CUMMETPUH, 3€pPKAJIbHOM CUMMETPUH, IpU IOBOPOTE BOKPYr MPSMON,
npeoOpa3oBaHus 1M0100us;

CTPOUTH CEUYEHHUS] MHOTOTPAaHHHMKOB M TeNl BPAILCHUS: CEUYEHHUs IWIMHApa (MapajuielbHO U
NEPIEHIUKYJIIPHO OCH), CEUEHUs] KOHyca (MapaijielibHble OCHOBAaHUIO U IMPOXOJAIINE 4Yepe3
BEpILNHY), CEUECHHUS LI1apa;



® CIOJIB30BAaTh METOAbl IIOCTPOEHMSI CEYEHUH: METOJA CIIE[OB, METOJ BHYTPEHHETO
IIPOEKTUPOBAHUSA, METO]] IIEPEHOCA CEKYIIEH MIII0CKOCTH;

®  JI0Ka3bIBaThb FT€OMETPUUECKUE YTBEPKICHUS;

® [pPUMEHATb TreoMeTpudyeckue  (akThl Ui pelIeHHs  CTepPeOMETPUUYECKUX  3ajad,
IIPEIOJIArA0IIUX HECKOJIBKO IIaroB PEIICHNUs, €CJIM yCIOBUS MPUMEHEHUS 3aJaHbl B IBHOU U
HEsIBHOHU (opme;

e pemiath 3aJaud  Ha JIOKA3aTeJIbCTBO MATEMAaTHMYECKUX OTHOUIEHHMM W  HaXO0XKJEHHUE
reOMETPUYECKUX BEJINYMH;

® [IPpUMEHATh MPOrpaMMHBIE CpPEACTBA U DJIEKTPOHHO-KOMMYHUKALMOHHBIE CHCTEMbI IPHU
PEIIEHNN CTEPEOMETPUUECKHX 334,

® [IpUMEHATH IOJYYEHHbIE 3HAHUS HA IpaKTUKE: CPaBHUBAaTh, AHAJIU3UPOBATh U OLIEHUBATh
pEalIbHBIE CUTYalluH, IPUMEHITh U3YUYECHHBIE MTOHATHS, TEOPEMBI, CBOMCTBA B IIPOLECCE TIOUCKA
peleHns MaTeMaTHYecKu c(hOpMYIHMPOBAHHON MPOOIEMbI, MOAETUPOBATh pealIbHbIE CUTYalluU
Ha A3bIKE TEOMETPHUH, UCCIEA0BATh IIOCTPOEHHBIE MOJIENH C UCIIOJIB30BAHUEM T'€OMETPUUYECKUX
NOHATHM W TeopeM, ammapaTa anreOpbl, pemaTh MPAKTUYECKHE 3aJadd, CBS3aHHBIE C
HaXO0XJICHUEM T'€OMETPUYECKUX BEJINYMH;

® UMETh MpPEJCTAaBICHHs 00 OCHOBHBIX JTalax pa3BUTHS T€OMETPUU KaK COCTAaBHOM YacTH
¢dbyHIaMeHTa pa3BUTHUS TEXHOJIOT .

, TOBOPOT BOKpYT mpsimoii. [IpeobpazoBanus nogodus. [Ipsamas u chepa Diinepa.

kiacce — 102 yaca (3 yaca B Hegeno), B 11 kmacce — 102 gaca (3 yaca B HeIelo).
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OTKpBITHIN OaHK 3aaHUIM
EI'D
http://fipi.ru/content/otkrytyy
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PDII https://resh.edu.ru
bu6mmorexa [IOK
https://m.edso0.ru

Tena Bpamenus 24 OTKpBITHINA OaHK 3adaHUI
EI'D
http://fipi.ru/content/otkrytyy
-bank-zadaniy-ege
POIUI https://resh.edu.ru
Momam bu6mmoreka [JOK
https://m.edso0.ru
IIOBEPXHOCTH U - .
OGBEMEL 9 OTKpBITHIN OaHK 3aaHUIA
EI'D
KpyHIbIX T http://fipi.ru/content/otkrytyy
-bank-zadaniy-ege
PDOUI https://resh.edu.ru
bubnuoreka [JOK
https://m.edso0.ru
JBrxeHus 5 OTKpBITHIN OaHK 3aaHUI
EI'D
http://fipi.ru/content/otkrytyy
-bank-zadaniy-ege
POII https://resh.edu.ru
bu6mmorexa [IOK
IToBTOpEHME, )
06OGIICHHE 1 https.//m.evdsoo. ru )
17 OTKpBITHINA OaHK 3adaHUI
CHCTCM&EI/IS&HI/I ETD
7 SHamH http://fipi.ru/content/otkrytyy
-bank-zadaniy-ege
OBIIEE
KOJIMYECTBO 102
YACOB IIO

I[TPOTPAMME
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YYEBHO-METO/JUYECKOE OBECIMEYEHUE OBPA30OBATEJLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI VIS VUEHUKA

I'eomerpus. 10 kmacc. CaMOoCTOSTENbHBIC U KOHTPOJBHBIE pa0OTHI (YTTyOJICHHBIH).
Mepznsk A.T'., Tlononckuit B.b., Pabunosuu E.M..

I'eometpus. 11 kiacc. CaMocTosiITeNIbHBIE U KOHTPOJIbHBIE PA0OTHI (YT1yOJICHHBIN).
Mepznsk A.T'., Tlononckuit B.b., Pabunosuu E.M.

['eometpusi. 10 knacc. YraoyOnenuslii ypoBenb. Metonuueckoe nocobue (E.B. byixko,
A.T". Mep3nsik, B.b. Tlononckuii, M.C. Axup)

['eometpus. 11 xnacc. YrayOaeHHBIH YPOBEHbD.

Metonunueckoe nocodue (E.B. bynko, A.I'. Mep3msik, B.b. [Tononckuii, M.C. Skup)

METOAUYECKHUE MATEPHUAJIBI J1JISA YYUTEJIA

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN
HMHTEPHET

bubnuroreka I{OK https://m.edsoo.ru

POIII https://resh.edu.ru

OtkpeIThiit Oank 3amanuii EI'D http://fipi.ru/content/otkrytyy-bank-zadaniy-ege—



