MYHULUNMATNBHOE BIOI>KETHOE
OBLIEOBPA3OBATEJIbHOE
YUYPEXOEHWE NTOPOMA YIIbAHOBCKA
"CPEOHAA LLUKOJIA N2 57"

Moanucan: MYHULIMMATNBbHOE BIOIXETHOE OBLEOBPA3OBATENBHOE YYPEXOEHVE
FOPO[A YIIbAHOBCKA "CPEQHAA LUKOSIA Ne 57"

DN: C=RU, S=¥YnbsiHoBcKkas obnactb, STREET="yn. Paguwiesa, 168", L=r. YnbsiHoBck, T=[JupexTop,
O="MYHULIMNANBHOE BIOMKETHOE OBLIEOEPA30BATENBHOE YYPEXOEHVE FOPOOA
YNbAHOBCKA "'CPEAHAA LWKOJA Ne 57", OFPH=1027301179795, CHUIIC=06091014825, HH
KON=7325010597, MHH=732502949958, E=57mbou57@gmail.com, G=HaTtanbs AnekceesHa,
SN=Hukonerko, CN="MYHULIMNANIbHOE BIO[PKETHOE OBLEOBPA3OBATESIBHOE
YUYPEXXOEHWVE TOPOMA YIIbAHOBCKA "'CPEOHASA LUKONA Ne 57"

OcHoBaHMe: 51 NOATBEPXAAI0 ATOT AOKYMEHT CBOEW YAOCTOBEPSIOLLIEN NOAMNUCHIO

[ata: 2023-09-02 13:10:32



HOACHUTEJIBHASA 3AITMCKA

I'eomeTpust sBIsICTCS OMHUM W3 0A30BBIX KypCOB Ha YPOBHE CpPEIHEro OOIIero
oOpazoBaHus, TaK Kak oOecrmeuymBaeT BO3MOXKHOCTb M3YYCHHS JTHUCIHUILUIHH
CCTECTBCHHO-HAYYHOM HAMPABICHHOCTH W TMPEIMETOB TI'yMaHHTAPHOIO IIHMKJIA.
IToCKOJIBKY JIOTHYECKOE MBINUICHHE, (OPMUPYEMOE MPU HU3YYCHHH O0YYarONIUMUCS
MOHATHUHHBIX OCHOB T€OMETPHH, IIPH J0KA3aTCIIbCTBE TCOPEM U MOCTPOCHUH IIETIOYKH
JIOTHYECKUX YTBEP)KICHUI IIPU PEIICHUN FT€OMETPUUYCCKUX 3a/1a4, YMEHHE BBIJIBUTATh
M OIpOBEpraTh TUIIOTE3bl HEMOCPEJCTBEHHO HCIOJIB3YIOTCS IPH PEIICHUH 3a1ad
€CTECTBEHHO-HAYYHOTO ITUKJIA, B YaCTHOCTH (PU3MUCCKHUX 3aj1a4.

Ilenr ocBoeHms mporpammbl yueOHOro kypca «l'eomerpus» Ha yrayOonéHHOM
yYpOBHE — Pa3BUTHE WHIUBUIYaTbHBIX CIIOCOOHOCTEH 00YYalOUIUXCs MPU HU3YYCHUH
r€OMETPpUM, KaK COCTaBsIONIEH mpeaMmeTHol  obOmactu  «MaremaTuka U
uHpOpMaTHKay Yepe3 oOecreueHrne BO3MOKHOCTH MPUOOPETEHUS M HUCIOIH30BAHUS
0osee rIyOOKHUX T€OMETPUUECKUX 3HAHUM U JIEHCTBUHN, CTICIIU(UIHBIX TEOMETPHUH, U
HEOOXOMMBIX JUISI YCHEIIHOTO MPOQEeCCHOHATLHOTO O0pa3oBaHUs, CBA3aHHOTO C
UCIIOJIb30BAHHUEM MATEMATHKHU.

[IpyopuTeTHbIMM 3alayaMu  Kypca TE€OMETpUM Ha YriyOlnEHHOM YpOBHE,
PacIIMPSIOIIMMU U YCUIMBAIOIIMMU Kypc 0a30BOTO YPOBHS, SIBIISIOTCS:

paclupCHUC TIPCACTABIICHUSA O I'COMCTPHU KaAK YaCTHU MHpOBOﬁ KYJIBTYPBI U
q)OpMI/IpOBaHI/IC OCO3HAHH: B3aUMOCB3U I'COMETPUU C OKPYKAIOINUM MUPOM;

(¢opMupoBaHHE TMPEACTABICHHUS O MPOCTPAHCTBEHHBIX (uUrypax Kak o
BaXHEHIINX MAaTEMaTUYECKUX MOJIENSAX, TO3BOJISIOIIMX ONUCHIBATh U U3y4YaTh pa3HbIe
ABJICHUS OKpYXaloUIero MHpa, 3HAHME NOHATMMHOrO anmapara Mo pasieny
«CtepeoMeTpus» yueOHOTO Kypca F€OMETpPUH;

(opMupoBaHHE YMEHHUS BIIaJIETh OCHOBHBIMU MOHSTHSIMHU O MPOCTPAHCTBEHHBIX
¢urypax ¥ HUX OCHOBHBIMH CBOMCTBaMHM, 3HaHUE TeopeM, (GOopMyl U yMEHHUE
UX MPUMEHATh, YMEHUS JI0Ka3bIBaTh TEOPEMbI U HAXOJUTh HECTaHAAPTHBIE CIOCOOBI
penieHus 3aaay;

(dopMupoBaHHEe YMEHHUSI paclo3HaBaTh Ha YEPTEkKax, MOJEISAX U B peaJbHOM
MHPE MHOTOTPAHHMKHU U TeJa BPALLCHUA, KOHCTPYUPOBATh N'€OMETPUYECKUE MOIEIIH;

(dopMupoBaHHEe TOHUMAHUS BO3MOXKHOCTH aKCMOMAaTHYECKOIO IOCTPOCHUS
MaTEeMaTHYECKUX TEOpUH, (POPMUPOBAHME IMOHMMAHHUS POJIM AKCUOMATUKH MpH
IIPOBEICHUU PACCYKICHUM;

dbopMHupOBaHNE YMEHHsI BIAIETh METOJAMH J0Ka3aTeIbCTB M aJITOPUTMOB
pelieHus, YMEHUSI UX MPUMEHSTh, MPOBOJAUTH JOKA3aTEIbHBIC PACCYKICHUS B XOJIC
pelIeHusT CTEPEOMETPUUCCKUX 3aJad M 3aJad C MPAKTHYCCKUM COJEpPKaHUEM,
dhopMupoBaHUE TPEACTABICHUS 0 HEOOXOIUMOCTH J0KA3aTeIIbCTB TP 00OCHOBAHHUH



MAaTEMaTUYECKUX YTBEPXKACHUW W POJIM aKCHOMATHUKH B NMPOBEIACHUU JEAYKTUBHBIX
pacCyXIeHUM;

pa3BUTHE W  COBEPIICHCTBOBAHWE WHTCIUICKTYaJbHBIX W TBOPYECKHUX
crocoOHOCcTel O00ydYaromuxcs, MO3HABATEbHONW AKTUBHOCTH, HCCIEI0OBATEIbCKUX
YMEHUH, KPUTHYHOCTH MBIIIJICHUS, HHTEPECa K H3YUCHUIO TCOMETPHH;

dopmupoBaHue (PYHKIHMOHATHLHOM TPAMOTHOCTH, PEIEBAHTHON T'E€OMETPUU:
YMEHHUS pacro3HaBaTh MPOSBICHUS TE€OMETPUUYECKUX TMOHATHH, OOBEKTOB W
3aKOHOMEPHOCTEM B PEANBbHBIX >KU3HEHHBIX CUTyalUsIX W IPU U3YYECHHHU JPYIHUX
y4eOHBIX  MPEIMETOB, TMPOSBICHUS  3aBUCUMOCTEH HW  3aKOHOMEPHOCTEH,
MOJICJIMPOBAHUS PEAJBHBIX CUTYyalHM, WCCIECAOBAHHUS TIOCTPOCHHBIX MOJEIEH,
VHTEPIPETALNHU MTOJYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COJIEpKATEIbHBIMU JIMHUAMH y4eOHOTO Kypca «I'eomerpusi» B 10—
11 xnmaccax sBisitorcst: «lIpsiMble M IITIOCKOCTH B MPOCTPAHCTBE», « MHOTOTPaHHUKWY,
«Tena Bpamenus», «BeKTOppl W KOOPAMHATBI B NPOCTPAHCTBE», «JIBM>KEHUSA B
IIPOCTPAHCTBEY.

ChopmynupoBanHoe Bo DPI'OC COO TpeboBaHUE «YMETh OIEPUPOBATH
TOHSTHSIMIY, PEICBaHTHBIMU T€OMETPHUH Ha yriyOnéHHOM ypoBHE oOydenus B 10-11
KJlaccaxX, OTHOCHTCS KO BCEM COJep)KaTelIbHBIM JIMHUAM Y4YeOHOro Kypca, a
dbopMUpOBaHUE  JIOTMUECKMX  yMEHHH  pacmpenenseTcss He  TOIbKO IO
COJIepKaTeIbHBIM JIMHUSAM, HO U MO Tojam oOydeHus. ConepikaHue oOpa3oBaHUS,
COOTBETCTBYIOIIIEE MPEAMETHBIM pe3yibTaTaM ocBoeHus @DenepanpHOil paboueii
NPOrpaMMBbl, PACTPENSIEHHBIM [0 ToJaM OOy4YeHHs, CTPYKTYPHPOBAHO TaKUM
o0Opa3oM, 4TOObI KO BCEM OCHOBHBIM, NMPHHIIUIHAIBHBIM BOMPOCaM OO0y4arONTUecs
oOpamanuch  HEOJHOKpPAaTHO. ODTO  TMO3BOJSET  OPraHWU30BaTh  OBJIAJICHHC
T€OMETPUYCCKUMHU TOHATHSAMH W HABBIKAMH TIOCJIEIOBATEIBHO M IOCTYMATEILHO, C
COOIOZICHUEM TPHUHIIMIA TPEEMCTBEHHOCTH, & HOBBIC 3HAaHWS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKUX MPEACTABICHUN 00YJArOIINXCS, PACIIUPSSA U YIIIyOJss e€,
o0Opa3ys MpOYHbIC MHOKECTBECHHBIC CBSI3H.

[lepexon kK U3y4eHUIO T€OMETPUH Ha YTIyOJIEHHOM YPOBHE MO3BOJISET:

co3gatb  ycioBus  ana  guddepeHumanuu  00ydeHHMs,  HOCTPOCHMUS
MHAUBUAYaJbHBIX 00pa30BaTEIbHBIX MPOrpaMM, OOECHEUUTh YIIIyOJIEHHOE U3yUEHUE
reOMETPHUH KaK COCTaBJsiolIel yueOHOro npeamMera «Maremarukay;

MOJIFOTOBUTH O0YYAIOLIUXCSI K MPOJIOJKEHUIO U3YyUYEHUs MAaTeMaTUKH C y4ETOM
BbIOOpa Oynaymieil npodeccun, obecreurBas MPEEMCTBEHHOCTh MEXKJY OOIIHUM U
npogeccuoHaIbHBIM 00pa30BaHUEM.

Ha wusydyenne yuebHOro kypca «l'eomeTpusi» Ha yriayOJIEHHOM YpOBHE
orBoautcs 204 gaca: B 10 kimacce — 102 gaca (3 ywaca B Henmenio), B 11 kimacce — 102
yaca (3 yaca B HEJIEIIO).



COIAEPKXAHUME OBYYEHUA

10 KIIACC

IIpsiMble H MJIOCKOCTH B MPOCTPAHCTBE

OcCHOBHBIE TIOHATUA CTEpeOMeTpuu. Touka, mpsiMasi, INIOCKOCTh, MPOCTPAHCTBO.
[TonsTHE 00 AKCHOMAaTUYECKOM MMOCTPOCHUU CTEPEOMETPHUU: aKCHOMBI CTEPEOMETPUH
U CJIEACTBUA U3 HUX.

B3aumHoe pacmosio)keHHE€ TPSMBIX B IMPOCTPAHCTBE: TIEpeCeKaroluecs,
napaJjiieNIbHbIE W CKpEeIUBaIonuecs npsambie. [Ipu3HaKu CKpemmuBarOInXcs MPsMBIX.
[TapannenpbHOCTh MPSAMBIX M TUIOCKOCTEH B MIPOCTPAHCTBE: MapaljiebHBIC MPSMbIC B
NPOCTPAHCTBE, TMAPAIEIBHOCTh TPEX TNPSIMBIX, MAPALICIBHOCTh TMPSAMON U
mwiockocTH. IlapamiensHoe W LIEHTPATbHOE MPOEKTHUPOBAHUE, M300paxeHue Quryp.
OcHOBHbIE CBOWCTBa NapajyIeIbHOIO MNpoekTupoBaHus. W3o0paxxkenue ¢uryp B
napajulesIbHOM MPOEKIUU. YTJbl C COHANpPABICHHBIMU CTOPOHAMH, YIOJ MEXKIY
OpsIMBIMU B ITpOcTpaHcTBe. [lapanienbHOCTh MIIOCKOCTEN: apajuiebHbIE MIII0CKOCTH,
CBOICTBa MapajieNnbHbIX MiaockocTel. Ilpocrelinme nmpocTpaHcTBEHHBIE (GUTYpBI Ha
IUIOCKOCTH: TETPa’p, Napajljieenune ], NOCTPOCHUE CEUCHU.

[lepnieHAUKYIAPHOCT MNPSIMOM M IUIOCKOCTH: IEPIEHAUKYIISIPHBIE NPsSMbIE B
IIPOCTPAHCTBE, MPSAMBIC NTapaJlICNIbHbIE U NEPIEHIUKYJIIIPHBIE K IUIOCKOCTH, IPU3HAK
NEPIEHAUKYIIAPHOCTH MPSAMOU U IJIOCKOCTH, TEOPEMA O MPSIMOM NMEPIEHANKYIISIPHOM
IIOCKOCTH. OpTOrOHAIBHOE MPOEKTHUPOBAaHUE. [lepneHauKynssp W HaKJIOHHBIE:
paccTosiHue OT TOYKHM JI0 IUIOCKOCTH, PAacCTOSHHUE OT MPSAMOM JO0 IUIOCKOCTH,
npoekiuss (GUrypbl Ha IUIOCKOCTh. [lepneHauKyaspHOCTb IUIOCKOCTEN: NpHU3HAK
NEPIIEHANKYIIAPHOCTH ABYX IUIOCKOCTEN. Teopema o0 TpEX MEPIEH IUKYIIsIpax.

VYTIabl B IPOCTPAHCTBE: YIOJI MEXAY NPSAMOM U IJIOCKOCTBIO, IBYTPAHHBIN yIrod,
JIMHEWHBIN YroJl ABYTPAHHOIO yria. TpéXrpaHHblii 1 MHOTOTpaHHbIe yribl. CBOMCTBA
IUIOCKUX YIJI0B MHOTIOrpaHHOro yrijia. CBOMCTBAa IUIOCKMX W JBYIPAaHHBIX YTJIOB
TPEXTPAHHOTO yIuia. TeopemMbl KOCHHYCOB M CHHYCOB JUIsl TPEXTPAHHOTO yIJIA.

MHororpaHHUKH

Buael MHOrorpaHHukoB, pa3BEpTKa MHOrorpaHHuka. Ilpusma: n-yronpHas
npu3Ma, mpsiMasi U HAKJIOHHAs MPU3MbI, OOKOBas W MOJIHASI TOBEPXHOCTbh MPU3MBI.
[Tapannenenunesn, NpsMOYroJbHBIA Mapaulesienune] U ero cBorcra. Kpartyaitmme
IyTH Ha IIOBEPXHOCTM MHOrorpaHHuka. Teopema Oiinepa. IIpocTpaHcTBeHHas
teopeMa [ludaropa. I[lupamuna: n-yronpHas nupamuja, MpaBUiIbHAs M yCeuEHHas
nupamuabl. CBoiictBa péOep U OOKOBBIX TpaHEel NPaBMWIBHOW TMHPAMUIBI.



[IpaBunbHBIE MHOTOIpaHHMKH: NpaBWIbHAs NOpU3Ma M NpaBUIbHAs NUPaMUJA,
MpaBWJIbHAS TPEyTroibHas MUPaMUAa U MPABWIbHBIN TeTpadip, kyO. [IpeacraBnenue o
MPABUJIbHBIX MHOTOIPAHHUKAX: OKTA3IP, AOAECKA’Ap U UKOCAIP.

Brruncrienre »neMeHTOB MHOTOTPAaHHHUKOB: péOpa, nuaronanu, yrisl. [lnomanp
OOKOBOW TOBEPXHOCTH U TIOJIHOM TMOBEPXHOCTH TMPSMOM TPHU3MBI, TUIOMIAIb
OCHOBaHHUM, TeopemMa 0 OOKOBOHM MOBEPXHOCTH MpsMOM mpu3Mebl. [lnomans 60koBo
IIOBEPXHOCTH M TOBEPXHOCTH MNPABWIBHOM IHPAaMHUIbI, TEOpemMa O IUIOWIAAN
YCEYEHHOU MTUPAMHUIBL.

CummeTpusi B HPOCTPAHCTBE.  DJIEMEHTbl  CUMMETPUM  IPaBUIIbHBIX
MHOTrorpaHHukoB. CuMMeTpusi B MpPaBWIBHOM MHOTOTPAaHHHMKE: CHUMMETPHS
napajuieyenunena, CHUMMETPHS MPAaBUIBHBIX MPHU3M, CUMMETPUS NPABWIBHOU
MAPaAMUIBI.

BeKkTOpbl U KOOPANHATHI B MPOCTPAHCTBE

[lonsiTUs: BEKTOp B MPOCTPAHCTBE, HYJIEBOHM BEKTOp, JJIMHA HEHYJIEBOTO
BEKTOpa, BEKTOPhl  KOJUIMHEApHBIC, COHAIpPABJICHHbIE U  MPOTHUBOIOJIOXKHO
HaIpaBJICHHbIE BEKTOPHI. PaBeHCTBO BEKTOPOB. JIeHCTBUS ¢ BEKTOpAMU: CIIOXKEHHUE U
BBIYMTAHUE BEKTOPOB, CyMMa HECKOJIbKHUX BEKTOPOB, YMHOKEHHE BEKTOpa Ha YUCIIO.
CaoiicTBa ciioxkeHHUs1 BEKTOpoB. CBOMCTBA YMHOXKEHHUSI BeKTOpa Ha yucio. [lonstue
KOMILJIAaHApHbIE BEKTOPHL. [Ipu3HaK KOMIJIaHAPHOCTH TPEX BEKTOpoB. IlpaBuiio
napauienenumena. Teopema O pa3lioKEHUH BEKTOpa MO TPEM HEKOMIUIaHAPHBIM
BekTOopaM. [IpsimoyronbHasi cuctemMa KOOpAuHAT B mpocTpaHcTBe. KoopauHaThl
BekTOpa. CBA3b MEX1Y KOOpJAMHATAMU BEKTOpPA U KOOPJUHATAMH TOUEK. YTOJI MEXKIY
BekTOpaMu. CKaJIIpHOE MTPOU3BEICHHE BEKTOPOB.

11 KVIACC

Tena Bpamenus

[ToHATHA: OWIMHAPUYECKAsT  MOBEPXHOCTb, KOHHMYECKAass  IIOBEPXHOCTb,
cepuueckas MOBEpXHOCTh, 0Opa3ytouiue nosepxHocreid. Tena BpalieHus: UUIUHAID,
KOHYC, YCe4Y€HHbIH KOHYC, cdepa, map. BsaumHoe pacnonoxeHue cdepbl u
IJIOCKOCTH, KacaTelibHas IUIOCKOCTh K cdepe. M3o0pakeHue Ten BpalieHuss Ha
wiockocTu. Pa3BépTka nunuHapa u konyca. CummMerpus chepsl U 1mapa.

O6béM. OcHoBHBIE cBOiicTBa 00bEMOB Ted. Teopema 00 o00bEMme
NpsIMOYTOJIBHOTO Tapajuienenunena U ciueActBus u3 He€. OObEM mnpsMol u
HAKJIOHHOW TPHU3MbI, UWIMHApPA, TUpaMuabl U KoHyca. OOBEM Iapa M IMIapOBOTO
CErMEHTa.



KoMOunamum Tenm BpalleHus U MHOTOTpAaHHHMKOB. [Ipu3ma, BmHcaHHas B
HWINHDP, ONMUCaHHas OKoJio nmunuHapa. [lepeceuenue cdepsl U mapa ¢ mIoCKOCTHIO.
Kacanue mapa u cdeps! miockocteio. [loHATHE MHOTOTpAaHHUKA, OMUCAHHOTO OKOJIO
cdepsl, chepsl, BIUCAHHON B MHOTOTPAHHUK WITU TEJIO BPAIllCHUS.

[Inomane MOBEpPXHOCTH IWIMHIpa, KOHYycCa, Iulomans chepbl m e€ dYacTei.
[Togobue B mpoctpancTBe. OTHOMmIEHHE OO0BEMOB, IUIOMIANCH ITOBEPXHOCTEH
nonoOusix (uryp. IlpeoOpazoBanme mnomobusi, romoTeTHs. Pemienue 3amad Ha
MJIOCKOCTH C UCTIOJIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoeHune ceueHWE MHOTOTPAHHUKOB W TEJl BPAICHHS: CCUYCHHS IMJIWHJIpa
(mapamienbHO U MOEPHEHIUKYJISIPHO OCH), CEUCHHUs KOHyca (IapalijieibHbIe
OCHOBAHUIO W TPOXOAIINE Yepe3 BEPIINHY), CCUCHHS IIapa, METOJbI ITOCTPOCHUS
CCUCHUH: METOJ CJICAOB, METOJ BHYTPEHHETO NPOCKTHUPOBAHHUS, METOJI IEepeHOca
CEeKyIIEH TIIOCKOCTH.

BeKkTOpbl U KOOPANHATHI B MPOCTPAHCTBE

Bextopsl B mpocTpancTBe. Onepaiiuu HaJl BEKTOpaMHu. BEKTOpHOE YMHOKEHHE
BeKTOpoB. CBOWCTBA BEKTOPHOTO YMHOXKEHUS. [IpsiMoyroipHas cucremMa KOOpAUHAT B
npoctpaHcTBe. Koopaunatel BekTopa. PasnokeHue BekTtopa 1o 0asucy.
KoopanHaTHO-BEKTOPHBIN METOJI IPU PEUIEHUU T€OMETPUUECKUX 3a/1a4.

JIBUKeHMsI B IPOCTPAHCTBE

JBmxenust npoctpancTBa. OToOpakeHus. JIBukeHus U paBeHCTBO (Quryp.
O6mme cBoiicTBa JABWXKEHUW. Buasl [IBIWKEHHWI: mNapalieNbHBIA  IMEpPEHOC,
LEHTpaJbHasl CUMMETpPHsI, 3€pKalbHasi CUMMETpPUs, IOBOPOT BOKPYr MPSIMOM.
[IpeobpazoBanus nogodus. [psimas u cepa Ditnepa.

ILTAHUPYEMBIE PE3YJIbTATBI OCBOEHHA YYEBHOI'O KYPCA
«'EOMETPUS» (YIVTYBJIEHHBIM YPOBEHB) HA YPOBHE CPEJHEI'O
OBHIEI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaknaHcKoe BOCTIUTAHME:

c(OpMUPOBAHHOCTh TPAXKIAHCKON MO3ULIMU OOY4YarOMIErocsi Kak aKTUBHOTO U
OTBETCTBEHHOI'O WJIEHa POCCHUUCKOr0 OOIIECTBA, MPEACTABICHHE O MAaTeMaTHUYECKHUX
OCHOBax  (YHKIMOHUPOBAHMSI  PA3IUYHBIX  CTPYKTYp, SBICHUN, MPOLEIYp
IpaXKIaHCKOTO o01IecTBa (BBIOOPHI, OMPOCHI U APYTroe), YMEHUE B3aUMOJICHCTBOBATH C
COLIMAJIbHBIMU MHCTUTYTaMHU B COOTBETCTBHUHM C UX (QYHKIMSIMU U HA3HAUYCHUEM;



2) NaTPUOTHYECKOE BOCTTUTAHME:

c(hOpMUPOBAHHOCTh POCCHMCKON TpakAaHCKOW HIACHTUYHOCTH, YBAKCHHSI K
MPOLIJIOMY M HACTOSIIEMY POCCUHUCKOW MATEMAaTHKH, LEHHOCTHOE OTHOIIEHHE K
JOCTHXKEHHUSIM POCCUUCKUX MATEMATUKOB M POCCHUMCKOM MAaTe€MATHYECKOW IIKOJIBI,
WCIIOb30BAaHUE OTUX JOCTIDKCHHM B JPYrux HaykaX, TEXHOJOTHAX, cdepax
9KOHOMHUKH;

3) TyXOBHO-HPABCTBEHHOE BOCTIMTAHHUE:

OCO3HAHME JIYXOBHBIX IIEHHOCTEH POCCHUUCKOrOo Hapona, C(HOPMHPOBAHHOCTH
HPABCTBEHHOTO CO3HAHUsS, JTUYECKOTO TMOBEJACHUS, CBSI3aHHOTO C MPAKTUYCCKUM
MPUMEHEHHEM JTOCTIKCHHUI HAYKW M JESTEIHHOCThIO YYEHOTO, OCO3ZHAHHUE JIMYHOTO
BKJIaJ]a B IOCTPOCHHUE YCTOMYMUBOTO OyAYIIETO;

4) acTeTHYeCKOE BOCIIUTAHHUE:

3CTETUYECKOE OTHOLICHUWE K MHUpPY, BKJIIOYAS OCTETHUKY MAaTEMaTHUYECKUX
3aKOHOMEPHOCTEM, OOBEKTOB, 3aJa4, PELICHUM, pacCyX IeHUN, BOCIIPUUMUYUBOCTh K
MaTeMaTUYECKHUM aCIleKTaM pa3InYHbIX BUJIOB HCKYCCTBA;

5) pu3uueckoe BoCIUTaAHNE:

c(OpMHUPOBAHHOCTh YMEHMsI IPUMEHATh MATEMATUUECKUE 3HAHUS B MHTEpecax
3I0pOBOTO M 0Oe3omacHOro odbpasza KU3HU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY
3I0pOBbIO (3/I0pOBOE MHUTAaHHUE, COAJAHCUPOBAHHBIM PEXUM 3aHATUH M OT/AbIXA,
perymsipHas (Qusuyeckas aKTUBHOCTb), (PU3UYECKOE COBEPLICHCTBOBAHUE IIPU
3aHATHUSIX CHIOPTUBHO-030POBUTENBHON JEATENBHOCTHIO;

6) TpyaoBOe BocIMTAHHE:

TOTOBHOCTh K TPYAY, OCO3HAHUE LICHHOCTU TPYAOII00MS, HHTEPEC K pa3IMYHbIM
chepam mnpodecCHOHANBHON JESATENbHOCTH, CBA3aHHBIM C MAaTeMaTUKOW U €€
MPWIOXKEHUSIMH, YMEHHE COBEpLIaTh OCO3HAHHBIA BbIOOp Oynymiei mnpodeccuu u
peanu30BbIBATh COOCTBEHHBIE KMU3HEHHBIE IUIAHBI, TOTOBHOCTh U CHOCOOHOCThH K
MaTeMaTHYeCKOMY 00pa30BaHHUIO U caMOOOPa30BaHUIO HA MPOTSIKEHUU BCEH JKU3HH,
TOTOBHOCTb K aKTUBHOMY YYacCTHIO B PEIIEHUH MPAKTHUECKHUX 3a/1a4 MaTeMaTHUYECKOU
HaIPaBJICHHOCTH;

7) 7K0JI0THYECKOe BOCIIUTAHNE:

c(hOpMUPOBAHHOCTh  JKOJIOTHYECKONW  KYJIbTYpbl, TOHUMAHHE  BIUSHUSA
COLMAIBbHO-3KOHOMUYECKUX MPOLECCOB HA COCTOSIHUE NPUPOJHOW M COLMAIBHOU
Cpebl, OCO3HAHHE TJIO0ATBHOTO XapaKTepa IKOJIOTHICCKUX MPOoOIeM, OprUeHTAITUS Ha
MIPUMEHCHHE MaTEMaTUUECKUX 3HAHWM IS PEIICHUS 3a/1a4d B 00JaCTH OKPYKaroIIeH
Cpelibl, IUJIAHUPOBAHUE IIOCTYNKOB M OLIEHKHM HMX BO3MOXHBIX MOCJIEICTBHM JIs
OKPYKAIOIIEH CPEbI;



8) HEHHOCTN HAYYHOI'O ITO3HAHMA:

c(hOpMUPOBAaHHOCT,  MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH W OOIIECTBEHHOW NMPAKTHUKH, TOHUMAHHE MaTeMaTHYCCKOU
HayKH Kak c(epbl 4eI0oBEYECKON ACSITCIHPHOCTH, TANOB €€ Pa3BUTHSA W 3HAYUMOCTH
JUIS. Pa3BUTUSI LMBUJIM3AIMU, OBJIAJICHUE SI3bIKOM MATEMaTUKH U MaTEeMaTHYECKOU
KYJIbTYpOH KaK CpeJCTBOM IMO3HAHUSI MUPA, TOTOBHOCTh OCYIIECTBIATh NMPOEKTHYIO U
HCCIIEIOBATEIBCKYIO IESITEILHOCTh MHIUBUAYAIHLHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJBbTATDI

ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIe 1eiCTBUS
Ba3oBble Jjornueckue aeiicTBUA:

BbIABJITE MW XAPAKTCPHU30BATH CYIICCTBCHHBIC IIPU3HAKKU MATCMATHUYCCKUX
O6’beKTOB, HOHHTHﬁ, OTHOIIICHUH MCKAY NOHATHUAMU, (bOpMy.]'II/IpOBaTI) OIIPCACIICHUA
HOHHTHﬁ, YCTaHaBJINBATb CYHI@CTBGHHLIIZ IMPpU3HAK KHaCCI/I(bI/IKaI_[I/II/I, OCHOBaHHA IJIs1
0606HIGHI/I}I 1 CpaBHCHUA, KDUTCPUH ITPOBOJANMOI'O aHAJIN3A,

BOCIPUHUMATb, (bopmynrpoBath U peoOpa3oBbIBATH CYXKICHUS:
yTBEPUTENbHBIE U OTPULIATENNbHBIE, EAMHUYHBIE, YACTHBIE U 00ILIKE, YCIOBHBIE,

BbIABJITE MATCMATHYCCKUC 3aKOHOMCPHOCTH, B3aUMOCBS3U U IIPOTHUBOPCUUS B
(1)aKTaX, JaHHBIX, Ha6J'IIOIIeHI/ISIX U  YTBCPKACHUAX, IpCAjiaratb KpUTCpUU JIA
BBIABJICHUA SaKOHOMepHOCTeﬁ u HpOTHBOpeqHﬁ;

JIeNaTh BBIBOJABI C MCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEIyKTUBHBIX U
WHIYKTUBHBIX YMO3AKIOYEHNHW, YMO3AKIIOUYEHNN 110 aHAJIOTHH;

IIPOBOJUTH CAMOCTOATENIBHO JOKAa3aTelIbCTBA MATEMATHYECKUX YTBEPKICHUHN
(mpsiMble U OT MPOTUBHOTO), BBICTPAMBATh apTyMEHTAIMIO, IPUBOAUTH MPUMEPHI U
KOHTpPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKJEHUS U BBIBOJIBI;

BbIOMpATh CrI0CO0 perieHus: yueOHoM 3aaun (CpaBHUBATh HECKOJIBKO BapUAHTOB
pelIeHus, BBIOUpaTh Haubosee NOAXOIAIUN ¢ YIETOM CaMOCTOSITENIbHO BbIJEJIEHHBIX
KPUTEPUEB).

Ba3oBble ucciegoBarejbcKye 1eHCTBUA:

WCIIOIb30BaTh BOIMPOCHI KaK HCCIEIOBATEIbCKUNA HWHCTPYMEHT TIO3HAHMS,
dhopmMyIUpoBaTH BOMPOCH, (PUKCHUPYIOIINE MPOTUBOPEUHE, TPOOIEMY, yCTAaHABINBATH
HMCKOMOE W JaHHOe, (POopMHUpOBaTH THUIIOTE3Yy, APryMEHTHUPOBATH CBOIO TO3HUIIUIO,
MHCHHE;



MIPOBOJIUTH CAMOCTOSITEIHPHO CIUIAHUPOBAHHBIN 3KCIIEPUMEHT, UCCIICIOBAHUE 110
YCTAaHOBJICHHUIO OCOOCHHOCTEH MaTeMaTHYeCKOro oOOBEKTa, SBIICHHS, IIpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEH MEXIy 00bEeKTaMHU, SIBJICHUSIMH, IPOIICCCaMU;

CaMOCTOSITETFHO (HOPMYIHPOBATH OOOOIIEHWS W BBIBOJABI IO pe3yJbTaTam
MPOBEIEHHOTO HAOIIOICHUS, UCCIIEI0BAHUS, OLICHUBATh JOCTOBEPHOCTH MOTYyUYEHHBIX
PE3YNIbTaTOB, BEIBOJOB U 0000IICHMIA,

OpOTrHO3UPOBATH BO3MOXHOC Pa3BUTHUC TIIpOHECCA, a TaAKKC BbIABUIATb
OpCAIOJI0XKCHUA O €0 pa3BUTHHU B HOBBIX YCIIOBHUX.

Pa6ora ¢ undgopmanueii:

BBISIBIIATH JC(PUIIMTHI WHOOpPMAIUK, TAHHBIX, HCOOXOJWMBIX IS OTBETa Ha
BOIIPOC U ISl PELICHUA 3a1a4H;

BbIOMpaTh MH(OpPMAIMI0 W3 WUCTOYHHUKOB PA3IMYHBIX THUIIOB, aHATU3UPOBATH,
CUCTEeMAaTH3UPOBATh U MHTEPIPETUPOBATh WH(MOOPMAIMIO PAa3IMYHBIX BUIOB U (opM
IIPEACTABIICHUS,

CTPYKTYpHpOBaTh HMH(POPMAIIMIO, TPEACTaBIATh €€ B pasIUMyHbBIX ¢dopMax,
WJUTIOCTPUPOBATH IPAPUUECKHU;

OLICHMBATh HAJEKHOCTh UH(POPMALIUU 110 CAMOCTOSITENIBHO CHOPMYITHMPOBAHHBIM
KPUTEPUSAM.

KoMMmyHHKaTHBHBIC YHUBEPCAJIbHBbIE YUeOHbIE 1eHCTBHUS
OO0uenne:

BOCIPUHUMATh U (POPMYJIHUPOBATH CYKJEHUS B COOTBETCTBUU C YCIOBUAMU U
HeIsIMU OOLIEHUS, ICHO, TOYHO, TPAMOTHO BBIPA’KaTh CBOIO TOUKY 3PEHUS B YCTHBIX U
IIACbMEHHBIX  TEKCTaX, [JaBaTb IIOACHEHMS 10 XOJAy pCELIeHUsd  3aJayu,
KOMMEHTUPOBATh MTOJIYYEHHBIN pe3yibTaT;

B XoJie¢ OOCYXJCHHS 3aJaBaTh BOIMPOCHI IO CYIIECTBY OOCYKTA€MOW TEMBI,
npoOJeMbl, pelaeMon 3aauu, BRICKa3bIBaTh MJICH, HAIICJICHHbIE HA MOWCK PEIICHUS,
COTIOCTABJISITh CBOM CYXICHUA C CYXICHUSIMH JIPYTUX YYaCTHUKOB JHAjoOra,
OoOHapy)XMBaTb pa3Iuuue€ U CXOACTBO TO3UIMHA, B KOPpPEKTHOU  ¢opme
(hopMyTUpOBaTh pa3HOTJIACHS, CBOU BO3PAKECHUS;

MPEICTABIATh PE3YJAbTAThl PEUICHUs 3a7ayd, JKCIIEPUMEHTA, HCCIEIOBAHUSA,
MPOEKTa, CaMOCTOSITEILHO BBIOMpPATh (QOpMAT BBICTYIUIEHUS C YYETOM 3ajad
Mpe3eHTAIMN U OCOOCHHOCTEHN ayTMTOPHUHU.



PerJIHTI/IBH])Ie YHUBEPCAJbHbLIC y‘leﬁHbIe JeHCTBUSA
CaMOOPI‘aHI/I3aHHH:

COCTaBIISATh IUIAH, QJITOPUTM pEIUICHUs 3a7add, BHIOMpaTh CIOCOO pEelIeHUs C
y4€TOM HMMEIOIIMXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHUPOBATH U
KOPPEKTHUPOBATH BApUAHTHI PEIICHUH ¢ YI€TOM HOBOM HH(OpMAIUH.

CaMOKOHTPOJIb, SMOIIMOHAIbHBIN HHTEJUIEKT:

BJIAJICTh HABBIKAMH T03HABATCIIHFHOW PEeQICKCHH KaK OCO3HAHHS COBEPIIAEMBIX
JNCHUCTBHM W MBICIUTEIBHBIX IIPOIIECCOB, WX PE3YyIbTAaTOB, BIIAJCTh CIOCOOAMHU
CaMOIIPOBEPKH, CAMOKOHTPOJIS TPOIECCa M pe3yJibTaTa PEIICHUS MaTeMaTHYCCKOMN
3a/1a4u;

npeaABUIACTb TPYAHOCTH, KOTOPBIC MOI'YT BO3HUKHYTH IIpH PCHICHUH 3a1a4U,
BHOCHTBb KOPPCKTHUBBI B ACATCIIBHOCTL Ha OCHOBC HOBBIX O6CTO$ITCJ'II)CTB, JaHHBIX,
Haf/'UIeHHI)IX OIHI/I6OK, BBISIBJICHHBIX TPYHHOCTCﬁ;

OIICHMBATh COOTBETCTBUE PE3yNbTaTa IEJIW U YCIOBUAM, OOBSICHITH MPUUMHBI
JTOCTHKEHUSI W HEIOCTI)KCHHS PE3yIbTaTOB ACSITEILHOCTH, HAXOJUTh OILIUOKY,
JaBaTh OLIEHKY PUOOPETEHHOMY OIIBITY.

CoBMecTHAasI 1eIT€JIbHOCTD:

NOHMMATh M HCIOJIb30BaTh NPEUMYIIECTBA KOMaHJHOM M WHAMBUAYaIbHOM
paboThI MPU peLIEHUU YYEOHBIX 33/a4, IPUHUMAThH LEJIb COBMECTHOM NEATEIbHOCTH,
IUIAHUPOBATh OPraHU3ALMI0 COBMECTHOM paboThl, pacmpeaensTh BHUAbI padoT,
JIOrOBapHUBaThCs, O0OCYXZAaTh MpoLEecC U pe3yibTaT padoThl, 0000IIaTh MHEHUs
HECKOJIbKUX JIIOJIEH;

y4acTBOBaTh B TPYNIOBBIX (Qopmax paboThl (0OCykaeHHs, OOMEH MHEHUH,
«MO3TOBBIE€ IITYPMbI» U UHBIE), BBIIIOJHATH CBOIO YacTh PaOOThl U KOOPAMHUPOBATH
CBOM JCMCTBUS C APYTMMH WIEHAMU KOMaHbl, OLIEHUBATh KaYECTBO CBOETO BKJIAJA B
o0t  OPOAYKT  NHO  KpUTepusM,  CHOpPMYIUPOBAHHBIM  YYaCTHHKAMU
B3aMMOJICUCTBHS.

HPEIMETHBIE PE3YJIBTATBI

K konny 10 knacca oOydaromuiicst HAy4UTCS:

e CBOOOJHO ONEPUPOBATH OCHOBHBIMHU MOHSTHSIMU CTEPEOMETPUU MPHU PELICHUU
3a7a4 ¥ IPOBEICHUU MAaTEMaTUUECKUX PACCYKICHUM;



MPUMEHATh AaKCUOMBI CTEPEOMETPUU M CIEICTBHS W3 HHUX IPU PEUICHUH
TF€OMETPUYECKUX 33]1a4;

KJacCu(UIUPOBaTh B3aMMHOE pACIOJOXKEHHWE TMPSIMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U MNIOCKOCTEN B IPOCTPAHCTBE;
CBOOOJHO OMEpUPOBATh MOHATHSIMH, CBI3aHHBIMU C yIIaMH B IMPOCTPAHCTBE:
MEXKy MPSAMBIMHU B TPOCTPAHCTBE, MEXKY MPSIMOU U MIIOCKOCTHIO;

CBOOOHO OTMIEPUPOBATH OHIATHIMH, CBI3aHHBIMU C MHOTOTPAaHHUKAMH,
CBOOOZHO paclo3HaBaTh OCHOBHBIE BHABl MHOTOTPAHHUKOB (MpU3Ma,
nUpamMuaa, TPSMOYTOJbHBIN Mapajuienenumne, Kyo);

KJIacCU(UIIMPOBATH MHOTOTPaHHUKH, BbIOMpas OCHOBaHHUS TSI
KJIacCU(UKAIINH;
CBOOOHO  OMEpUpPOBaTh  TMOHSATHUSMH,  CBS3aHHBIMH C  CCUYCHHUEM

MHOT'OTPaHHUKOB TJIOCKOCTBIO;

BBINIOJIHATh MAapaJUICIbHOE, LIEHTPAIBHOE M OPTOrOHAIBHOE NMPOEKTUPOBAHUE
¢uryp Ha MIOCKOCTb, BHIOJHITH H300pakeHUsT GUTYpP Ha TIOCKOCTH;

CTPOUTh CEYEHHS] MHOTOTPAHHUKOB pAa3JIMYHBIMA METOJAMU, BBIITOIHATH
(BBIHOCHBIE) MIOCKHE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYpP: BUA
CBEpXY, COOKY, CHU3Y;

BBIYHCIISITh TUIOLIAM TOBEPXHOCTEH MHOTOIPAaHHHUKOB (TIpU3Ma, MUPAMHA),
TCOMETPUYECKUX TEJ C MPUMEHEHHUEM (popmyIT;

CBOOOJHO ONIEPUPOBATH MOHATUSMU: CHMMETPHUS B IPOCTPAHCTBE, LIEHTP, OCh U
IUIOCKOCTh CUMMETPHH, LIEHTP, OCh U TNIOCKOCTh CUMMETPUH (PUTYPBI;
CBOOOJHO OINEpPUPOBATH MOHITUSIMH, COOTBETCTBYIOIIMMHM BEKTOpaM U
KOOpJMHATaM B IPOCTPAHCTBE;

BBIIIOJIHATH JICMCTBUS HAJl BEKTOPAMU;

pemiaTth 3aJa4d  Ha  JI0OKa3aTeIbCTBO MAaTEMaTUYECKUMX OTHOLWIEHHW H
HAXOXJICHUE I€OMETPUYECKUX BEJIWYUH, IPUMEHSSI U3BECTHBIE METOJIbI IPH
pelIeHMM MaTEeMAaTHUYECKHUX 3aJad IOBBIIMIEHHOTO M BBICOKOTO YPOBHS
CJIO)KHOCTH;

OPUMEHATh  NPOCTEHMIIME  NPOrpaMMHBIE  CpPEACTBA UM DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI ITPH PELICHUHU CTEPEOMETPUUYECKUX 3a1a4;
U3BJIEKAaTh, NPEOOpPa3OBBIBATH W  HMHTEPIPETUPOBATH HH(POpPMAIUIO O
IPOCTPAHCTBEHHBIX TEOMETPUUECKUX (PUTYpax, IPEICTABICHHYIO Ha YepTexax
Y PUCYHKaX;

IIPUMEHATD IOJy4YEHHbIE 3HaHUs HA IPAKTHUKE: CPaBHUBATh U aHAJIMU3UPOBATH
pealbHBIE CUTYyallud, NPUMEHSATh H3yYEHHBIC IIOHATHUS B IPOLIECCE IIOMCKA
pelIeHus] MaTeMaTH4ecKu CQOpMYyJIHPOBAaHHOM MpoOIEMbl, MOAEIUPOBAThH
pealbHBIE CUTYAllUU Ha A3bIKE T€OMETPUM, UCCIIEA0BATh TOCTPOCHHBIE MOJEIN
C HMCMOJb30BaHUEM I'€OMETPUYECKUX MOHATHM U TEopeM, ammapara aiareOpsl,
pelaTh NPaKTUYECKUE 3aJayd, CBS3aHHBIC C HAXOXICHUEM I'€OMETPUYECKHUX
BEJINYNH,;

UMETh TPEJACTaBICHUST 00 OCHOBHBIX JTanax pa3BUTUS TEOMETPUU Kak
COCTaBHOM YacTH (PyH/IaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K konny 11 kaacca oOydaromuiicst HAy4UTCs:



CBOOOHO OMEPUPOBATH TMOHSATUSMHU, CBSI3aHHBIMH C IHUJIMHJIPHUYECKOMH,
KOHUYECKOUN U cPepruyecKoi MOBEPXHOCTIMU, OOBSICHATH CIOCOOBI MTOTYYCHHUS;
OTIEpUPOBATHh TOHATUAMH, CBSI3AHHBIMU C TEJIAMH BpPALICHUSA: LHIUHIPOM,
KOHYCOM, c(hepoit 1 mapom;

pacmo3HaBaTh Tella BpallleHus (MUIUHIpP, KOHYC, cdepa U map) u OOBICHATH
CIIOCOOBI TIOJTYYEHHSI T€J BPAIllCHNUS,

KJ1acCU(UIIUPOBATH B3AMMHOE PACTIONOKEeHNE CPephl U MITOCKOCTH;

BBIUUCTISTh BEJTMUYMHBI JIEMEHTOB MHOTOTPAHHUKOB U TEJl BpalleHUs, 00bEMBI
M TUIONIAAM  TOBEPXHOCTEH  MHOTOTPAHHMKOB M Tel  BpalleHWUS,
T€OMETPUYECKUX TeJ C MPUMEHEeHHuEeM (hopmyI;

CBOOOZHO OMEpUPOBATh MOHSATHUSMHU, CBSI3AHHBIMA C KOMOWHAIIUSAMU TeJ
BpalllcHUs ¥ MHOTOTPAaHHUKOB: MHOTOTPAaHHUK, BIHCAaHHBIH B cdepy u
OMMCaHHBIA OKOJO cdepwl, chepa, BOUCAaHHAS B MHOTOTPAHHHK WJIH TEJO
BpaIllCHHUS,

BBIUUCTISITh COOTHOIICHUS MEXAY IUTOMIAASMU TIOBEPXHOCTEH W oO0BEMaMu
ITOJIOOHBIX TEJI;

n300paxaTh M3ydaeMble (UTYPBI, BHIMOIHATH (BRIHOCHBIE) IMJIOCKHE YEPTEKH
U3 PUCYHKOB MPOCTHIX 00BEMHBIX (UTYpP: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH
CCUCHMsI TEJ BPAILICHNUS,

U3BJICKaTh, HWHTEPIIPETUPOBATh MW  MpeoOpa3oBbIBaTh HMH(POpPMAIUIO O
IPOCTPAaHCTBEHHBIX T€OMETPHUUECKUX (PUrypax, MpencTaBICHHYIO Ha YyepTexax
Y PUCYHKaX;

CBOOOJIHO OTIEPUPOBATH MOHATUEM BEKTOP B IIPOCTPAHCTBE;

BBITIOJIHATH OTIEPAIK HaJl BEKTOPaMU;

3aJaBaTh MJIOCKOCTh YpPaBHEHUEM B JIEKapPTOBOI cUCTEME KOOPIMHAT;

pelaTh TeOMETPUYECKHE 3aJauyd Ha BBIYMCIEHUE YIJIOB MEXKAY NPSAMBIMH H
IUIOCKOCTSIMU, BBIYUCIIEHUE PACCTOSIHUN OT TOYKU A0 TUIOCKOCTH, B LIEJIOM, Ha
NpUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METO/1a TIPU PEIICHUH;

CBOOOJIHO  OMEPUPOBATH MOHSTUAMH, CBS3aHHBIMH C JBIDKCHHEM B
IPOCTPaHCTBE, 3HATH CBOMCTBA JBM)KCHU;

BBITIOJIHATG ~ M300pa)KEHUS MHOTOTPAaHHMKOB W TN  BpALlEHUS  MpH
napajuieIbHOM MEpPeHoce, LHEHTPAIIbHON CUMMETPHUH, 3€pKaIbHOM CUMMETpPUH,
IIpU MOBOPOTE BOKPYT MPSIMOM, TpeoOpa3zoBaHus MOo100Us;

CTPOUTh CEYEHUS MHOTOIPAHHMKOB W TE€J BpAaIlCHMs: CEUEHHUS UUIUHAPA
(mapamnenbHO W TMEPHEHAUKYJISIPHO OCH), CEUEHHUs KOoHyca (mapajiesibHble
OCHOBAHUIO U MPOXOSIINE YePE3 BEPILUHY), CEUCHUS 1I1apa;

UCIOJIb30BaTh METOAbl IOCTPOEHUS CEYEHHIl: METOJ CIENO0B, METOJ
BHYTPEHHETO MPOECKTUPOBAHUS, METO/ ITIEPEHOCA CEKYIEH TIOCKOCTH;
JIOKa3bIBaTh T€OMETPUUECKUE YTBEPKICHHUS;

OPUMEHSTh T€OMETpUYECKHE (PAKTHI JUIsl PEIICHUs CTEPEOMETPUUECKUX 3aj1ad,
IPEIOoJIaralouMX HECKOJIbKO IaroB PEIICHUs, €CIU YCIOBUS NPUMEHEHUs
3a/1aHbl B ABHOM M HESIBHOU (hopMe;

pemarh 3aJadyd  Ha JIOKa3aTeIbCTBO MATEMAaTHYECKUX OTHOIICHHM W
HaXO0XJCHHE T€OMETPUUECKUX BEITUUHH;

MPUMEHSITh MPOTPaAaMMHBIE CpPEJICTBA U 3JEKTPOHHO-KOMMYHHUKAIIMOHHBIC
CUCTEMBI TP PELICHUHU CTEPEOMETPUUECKHX 3a/1a4;



MIPUMEHATh MOJYYEHHbIE 3HAHUS HA MPAKTUKE: CPABHUBATH, AHAIM3UPOBATH U
OLICHUBATh PEAJIbHBIE CUTYAIIMH, TPUMEHATh W3YYEHHBIE MOHATHS, TEOPEMBI,
CBOICTBa B MpOIECCE MOWCKA PEIICHUS MaTeMaTUYeCKH CHOPMYITUPOBAHHOU
MpoOJeMBbl, MOJEIUPOBaTh pEalbHbIE CUTyallMM Ha S3bIKE TE€OMETPHH,
HCCIE0BaTh IOCTPOCHHBIE MOJEIN C HCHOJIb30BAHUEM TI€OMETPUUYECKHUX
MOHATHM W TeopeMm, ammapaTa anreOppl, pemiaTh MpPaKTUYECKUe 3a]aduH,
CBS3aHHBIE C HAXOXKJICHHUEM Ir€OMETPUYECKUX BEJIMYHUH;

MMETh TMPEACTABICHUS 00 OCHOBHBIX OJTalax pa3BUTUS TE€OMETPUU Kak
COCTaBHOM YacTH (PyHIaMEHTa Pa3BUTHUS TEXHOJIOTHUH.



TEMATHUYECKOE INTAHUPOBAHHUE

10 KJITACC
Ner\nn | HaumeHoBaHue pa3/iesioB ¥ TeM MPOrpaMMbl KoJsimyecTBo yacoB DJIeKTPOHHbBIE
Bcero | Kourpousnsie | [IpakTuueckue | (nugposbie)
padoThI padoThbI o0pa3oBaTejibHbIE
pecypchl
1. | BBenenue B cTepeoMeTpHIO 23 1
2. | B3anmHOE pacrosiokeHue NMpsIMBIX B IPOCTPAHCTBE 6 0
3. | [TapamienpbHOCTH MPSIMBIX U TNIOCKOCTEH B IPOCTPAHCTBE 8 0
4. | TlepneHIUKYISIPHOCTD MPSIMBIX ¥ IJIOCKOCTEH B IPOCTPAHCTBE 25 1
5. | Yrisl U paccTOsIHUS 16 1
6. | MHOTOTpaHHUKHN 7 1
7. | BexTopsl B MpoCTpaHCTBE 12 0
8. | [ToBTOpeHue, 0600IIeHNE U CUCTEMAaTH3AITUs 3HAHUIA 5 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 6
11 KJITACC
Ner\nn | HaumMeHoBaHMe Pa3e/I0B U T€M MPOrpaMMbI Kosn4yecTBo yacoB JJIeKTPOHHBbIE
Bcero | Kourpoabnbie | [IpakTuueckue | (uugposbie)
padoThI padoThI o0pa3oBaTe/bHbIEC
pecypchl
1. | AnanuTHYecKas TeoOMETpHUs 15 1
2. | [ToBTOpenue, 0000IIEHNE U CUCTEMATH3aIs 3HAHUI 15 1
3. | O6BéM MHOTOTrpaHHHKA 17 1
4. | Tena BpanieHus 24 1
5. | IInomraam noBepXHOCTH U 00BEMBI KPYIJIBIX TEJ 9 1
6. | JIBmwxeHust 5 1
7. | lloBTOpenue, 0000IeHNE U CUCTEeMAaTH3AIHs] 3HAHUH 17 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 |8




