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MNOACHUTEJBHASA 3AIINCKA

['eomeTpus sBisieTcs OOHUM K3 0a30BBIX KYpPCOB Ha YpPOBHE CPEIHETrO
oOuiero o0pazoBaHusl, Tak Kak 00OECIIEYNBAET BO3MOKHOCTh U3yUEHUs TUCLHUIUIMH
€CTECTBEHHO-HAYYHOM HAIIPABJIICHHOCTM M MPEIMETOB T'YMAaHHTAPHOIO ILIMKJIA.
[Tockonpky  JOTMYECKOE  MBIIUICHHE,  (QopMUpyeMOe  THpH  U3YYCHUU
00y4aromUMHUCsl TOHATUHHBIX OCHOB T'€OMETPUH, MPU J0KA3ATEIbCTBE TEOPEM U
IIOCTPOEHUU LIENOYKU JIOTUYECKUX YTBEPKIACHUM IIPU PELIEHUU N€OMETPUYECKUX
3a1a4, yMEHHUE BBIABUIaTb M ONPOBEpPrarb THIOTE3bl HENOCPEICTBEHHO
UCIIOJB3YIOTCS IIPU PELIEHUHU 3a/1a4 €CTECTBEHHO-HAy4YHOIO IMKJIA, B YaCTHOCTH
buznyeckux 3aaau.

I{enb ocBoeHus nporpamMmsl yueOHOro kypcea «I'eomerpusi» Ha yriyOnéHHOM
YPOBHE — pa3BUTHE MHAMBUIYAJIBHBIX CIIOCOOHOCTEW oOOyyaroumxcs mpu
M3YYCHUU TE€OMETPHUH, KaK COCTABJISIONICH MpeaMeTHON obnactu «MartemaTuka u
uHbpopMaTUKa»  uyepe3  OOecleueHUE  BO3MOXKHOCTH  NPUOOpETeHHs U
UCIIONIb30BaHusl Oosiee TIyOOKMX TIEOMETPUYECKMX 3HAaHUM U JCHCTBHIA,
CHEU(PUYHBIX T€OMETPUN, U HEOOXOIUMBIX ISl YCHEIHOTO NMPOPECCUOHAIBHOIO
o0pa30BaHMsl, CBSI3aHHOTO C UCIOJIb30BAHUEM MaTEMAaTHUKH.

[TpuoputeTHbIMM 3a7auaMy Kypca T€OMETPUU Ha YIIyOJIEHHOM YpOBHE,
PaCIIMPSAIOIIMMHI U YCUIIMBAIOIIUMH Kypc 0a30BOT0 YPOBHS, SIBJISFOTCS:

paclIMpeHNe NPEACTABICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYPBI U
(opMUpPOBaHKE OCO3HAHUS B3aUMOCBSA3H F€OMETPUH C OKPYKAIOLIUM MHPOM;

(opMUpOBaHME TMPEACTABICHUS O TMPOCTPAHCTBEHHBIX (QUIYypax Kak o
BAKHEMIIMX MAaTEMaTUYECKUX MOJEIAX, MO3BOJIONIMX OIKCBHIBATH M U3Yy4aTb
pa3HbIE SBJICHUS OKPYKAOLIEr0 MUPA, 3HAHUE MTOHATUMHOTO armapara no pasaeiy
«CtepeomeTpus» yueOHOT0 Kypca reOMETpUH;

(¢opMUpOBaHHE  YMEHHUS  BJIAJETh  OCHOBHBIMM  HOHATUSAMH O
IPOCTPAHCTBEHHBIX (UTypaX U HMX OCHOBHBIMH CBOWCTBAMH, 3HAHUE TEOPEM,
dopMyll U yMEHHE UX MPUMEHSTb, YMEHMs JOKA3bIBaTh TEOPEMBI M HAXOJUTh
HECTaHIapTHBIE CIIOCOOBI pelIeHUs 3a/1a4;

(opMHpOBaHNME YMEHHUS pPacllO3HABaTh Ha YepTexkax, MOAENAX U B peabHOM
MUpPE MHOTOTPaHHUKHA M Te€ja BpalICHUs, KOHCTPYUPOBATH I'€OMETPUYECKUE
MOJENH;

¢bopMupOBaHHE MOHMMAaHUS BO3MOXKHOCTH aKCHOMAaTHYECKOTO MOCTPOEHUs
MaTEMaTHYECKUX TEOpHil, (OPMUPOBAHME NOHMMAHHUS POJU AKCUOMATHKU IpU
IIPOBEJICHUM PACCYKICHUN;

(opMUpOBaHWE YMEHHMs BIAJAETh METOJAMHU J0Ka3aTebCTB M AJITOPUTMOB
pElIeHMs, YMEHUSI UX MPUMEHSATh, MPOBOJUTH JOKA3aTEIbHBIE PACCYKICHHS B
XOJI€ PELICHMs CTEPEOMETPUUECKHX 3a4a4 U 3aJ1a4 C IPAKTUYECKUM COJIEPKAHUEM,
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dbopMHupOBaHWE TPEACTABICHUS O HEOOXOAMMOCTH JIOKA3aTeIbCTB  IPHU
000CHOBAaHNY MAaTeMAaTHYECKUX YTBEPKICHUHN M POJIH AKCHOMATHUKH B TIPOBEICHUN
JETYKTUBHBIX PACCYKICHUM;

pa3BUTHE U COBEPILICHCTBOBAHME HHTEIJIEKTYalbHBIX W TBOPYECKHUX
CIOCOOHOCTEN 00yYaroumxcsi, MO3HABATENIbHON aKTUBHOCTH, UCCIIEI0BATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, UHTEPECA K U3YUCHUIO T€OMETPUU;

dbopmupoBanre (PYHKITMOHAIEHONW TPaMOTHOCTH, PEJICBAHTHOW TE€OMETPHH:
YMEHUSI PAcHO3HABATH TMPOSBICHUS T'E€OMETPUYECKUX MOHSATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B peajbHBbIX KM3HEHHBIX CUTYallUsX U MPU U3YUYECHUU APYrHX
y4e€OHBbIX MPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEM,
MOJICIUPOBAHUSL PEATbHBIX CHUTYallMii, HCCIIEIOBAHUS TMOCTPOCHHBIX MOJEIEH,
WHTEPIIPETALNY MOJIYYEHHBIX PE3YyJIbTATOB.

OCHOBHBIMH COZIEPKATEIbHBIMU JIMHUAMHU y4eOHOTOo Kypca «l'eomerpusi» B
10-11 xmaccax sBusworcs: «lIpsiMble HM  IMIOCKOCTU B MPOCTPAHCTBEY,
«Muororpannukn», «Tema Bpamenus», «BekTopel W  KOOpAHWHATBI B
MPOCTPAHCTBEY, «JIBUAKEHUS B IPOCTPAHCTBEY.

CdhopmymupoBanHoe Bo PI'OC COO TtpebGoBaHHEe «yMETh OMNEPUPOBATH
MNOHATUSIMUY», PEJIEBAHTHBIMU T€OMETPUM Ha YriayOJIEHHOM YpPOBHE OOy4YeHHs B
10—-11 kyaccax, OTHOCHTCSI KO BCEM COJIEpKaTEJIbHBIM JIUHUAM Y4eOHOTO Kypca, a
dbopMHpOBaHUE JIOTMYECKUX yMEHUN  paclpeiensercs He TOJbKO IO
CoJlep KaTeNIbHBIM JIMHHSAM, HO U 10 Tojam oOydenus. ConmepikaHue o0pa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus denepanbHoil paboueit
MpOTpaMMbl, paclpefeEHHbIM 0 ToJaM OOy4YeHHSs, CTPYKTYpPUPOBAHO TaKUM
00pa3oM, 4TOOBI KO BCEM OCHOBHBIM, TPUHIIUIHAIBHBIM BOMPOCAM 00yUaroIiuecs
oOpamaiuch HEOJHOKpPATHO. TO TO3BOJSIET OpPraHW30BaTh  OBJIAJICHUE
F€OMETPUYECKUMU MOHATHIMU U HABBIKAMU MOCJIEIOBATENBHO U TOCTYNATENBHO, C
coOJII0ICHUEM TIPUHITUIIA TPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY IeOMETPUUYECKUX MPEACTaBICHUM OOyYaromUXCs, PACIIUPSS U YIIIyOsis
e€, 00pa3yst MPOYHbIC MHOKECTBEHHBIC CBSI3H.

[lepexon kK U3y4eHUIO TEOMETPUHN Ha YyTIIyOIEHHOM YPOBHE TIO3BOJISIET:

co3math ycnoBus i auddepeHnmanu  oOy4eHHS,  TOCTPOCHUS
WHIUBUYAIbHBIX ~ 00pa30BaTeNbHBIX MpPOTpaMM, OOECHeunuTh YIIIyOJIEHHOE
U3y4YeHUE T€OMETPUH KaK COCTaBIIAIOIICH yueOHoro npeamera «MaremMaTukay;

MOATOTOBUTH OOYYAOMIMXCA K TPOJOKEHUIO W3YyUYCHUS MATEMAaTHKU C
yaéToM BbIOOpa Oymymiel mpodeccun, obOecreunBas MPEEMCTBEHHOCTh MEKIY
001mmMM 1 ipodeccroHaIbHBIM 00pa30BaHKUEM.

Ha wusyuyenue yueOHoro kypca «['eomerpus» Ha yriayOJIEHHOM YpOBHE
otBoautcs 204 yaca: B 10 kiacce — 102 gaca (3 yaca B Henenmto), B 11 kimacce — 102
yaca (3 yaca B HEJIEJIIO).



COJAEPXKXAHME OBYUYEHUA
10 KJTACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  NIOHATHS  cTepeoMeTpud. Touka, ImpsMas, IUIOCKOCTD,
npocTpaHcTBo. IloHsATHE 00 aKCMOMaTHYECKOM IOCTPOEHUH CTEPEOMETPUU:
aKCHOMBI CTEPEOMETPHUH U CIEACTBUSA U3 HUX.

B3anmHoe pacnosiokeHrne MNpsMBIX B NPOCTPAHCTBE: IEPECEKAIOLIHECH,
napajulesibHble M CKpelMBaroImuecs npsMmble. [Ipu3Hakum cxpemuyBaromuxcs
npsmbIx. [lapamiensHOCTh NIPSMBIX U INIOCKOCTEN B MPOCTPAHCTBE: NapaJlICIbHbIC
IIPSIMBIE B IPOCTPAHCTBE, MAPAIUICIIBHOCTD TPEX MPSAMBIX, IAPAJUIEIbHOCTD NPIMOU
U 1ockocT. [lapannenbHoe M IEHTpaJbHOE NPOEKTUPOBAaHUE, N300pa)keHHE
¢uryp. OcHOBHbIE CBOWCTBa MapajUIeIbHOIO MPOEKTUpOBaHus. I3o0pakeHue
buryp B mapayuieqbHON MPOEKIUU. YTIbl C COHANPABIEHHBIMH CTOPOHAMH, YTOJl
MEXIy NPSAMBIMH B IPOCTPAaHCTBE. [lapayienbHOCTh IIIOCKOCTEN: NapajliebHbIe
TUIOCKOCTH, CBOMCTBA MapajuIeIbHbIX TUIOCKOCTEM. [Ipocreiimmue
IPOCTPAHCTBEHHbIE (GUTYpPhl Ha IUIOCKOCTH: TETpaj’ap, MNapajuleNenumnen,
MMOCTPOEHUE CCUCHU.

[lepnesaAMKYJIPHOCTD NPSIMOM M IJIOCKOCTH: MEPIEHIUKYJISIPHBIEC NIPSMBIE B
IIPOCTPAHCTBE, MNpsAMbIC MAPAJUICIbHBIE W NEPHEHAMKYJSAPHBIE K IIJIOCKOCTH,
IIPU3HAK NEPNECHAMKYJIIPHOCTH NPSIMOM M IUIOCKOCTH, TeopeMa O MNpsAMOU
NIEPIECHINKYJIAPHON IIJIOCKOCTH. OpToronajibHoe IIPOEKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKH 10 IIJIOCKOCTH, PACCTOSTHUE
OT mNOpsAMOM 10  IUIOCKOCTH,  MpoeKuMss  (GuUrypsl Ha  INIOCKOCTb.
[lepneHAUKYIAPHOCT  IUIOCKOCTEW: IpPU3HAK  IEPHEHAMKYJSAPHOCTH  ABYX
II0cKoCcTer. Teopema o TpEX NEPHEHIUKYISPax.

Yriael B NPOCTPAHCTBE: YroJl MEXAY IPSAMOW M INIOCKOCTBIO, IBYTPAHHBIN
yTOJI, JUHEUHBIA YTOJI ABYTPAHHOTO yrila. TPEXIpaHHBIM U MHOTOIPAHHBIE YTJIBI.
CBolicTBa IUIOCKMX YIJIOB MHOrorpaHHoro yria. CBolcTBa IUIOCKUX U
JBYTPAaHHBIX YIJIOB TPEXIPAHHOrO yria. TeopeMbl KOCHHYCOB M CHUHYCOB IS
TPEXTPAHHOIO YyIJa.

MHororpaHHuKHU

Buzasl MHOrorpaHHMKOB, pa3BEpTKa MHoOrorpaHHuka. IIpmsma: n-yroapHas
npusMa, npsiMasi 1 HaKJIOHHAs MPU3MbI, OOKOBasi U MOJHAsl MOBEPXHOCTh IPU3MBI.
[Tapaynenenunen, NpsMOYTONbHBIA — IMapajulelienUIe] W €ro  CBOMCTBA.
Kparyaiime mnyTM Ha NOBEPXHOCTM MHOrorpaHHuka. Teopema Oiinepa.
[IpoctpanctBennas teopema I[ludaropa. Ilupamupa: n-yronbHas mnupamuja,
npaBWIbHas W yceu€HHas nupamuibl. CBoiicTBa péOep M OOKOBBIX TpaHe

4



NIPAaBWJIBHOW mnupamuibl. lIpaBuiibHBIE MHOTOIDAHHUKM: IIPAaBWJIbHAS IpU3Ma U
IIpaBWJIbHAs IHMPAaMHUIA, NPABUIIbHAA TPEYroJibHAs IHpaMHIAa W IPaBUJIBHBIN
TeTpasap, KyO. IlpeacraBieHue O mpaBUIbHBIX MHOTOTPAHHUKAX: OKTAadJp,
JOJIEKadIp U UKOCAIP.

BbruncneHue 31€MEHTOB MHOTOIPAaHHUKOB: pEéOpa, JuaroHajv, YIJbl.
[Tnomane OOKOBOM MOBEPXHOCTH U TMOJHOM IMOBEPXHOCTH MPSIMON IPU3MBI,
IUIONIA/b OCHOBaHUM, TeopeMa O OOKOBOH IOBEPXHOCTH MPSIMOW MPU3MBIL
[Inomanar OOKOBOM IMOBEPXHOCTH W TIOBEPXHOCTH TMPABUIBLHON MUPaMUIBI,
TEOpEMA O IUIOIIAA YCEUEHHON MUPaMUIBI.

CuMmmMmeTpuss B IPOCTPAHCTBE. OJIEMEHTBI CHUMMETPUHM  IPABHJIBHBIX
MHOTOIpaHHUKOB. CHMMETpUs B MPAaBWIBHOM MHOTOIPAHHHMKE: CHUMMETPUS
napajuleJienunea, CUMMETPHUS IPABWIBHBIX NPU3M, CHUMMETPHs IIPABUJIBHOU
IUpaMUIBI.

BeKTopbI H KOOPAMHATHI B IPOCTPAHCTBE

[loHATHSA: BEKTOp B INPOCTPAHCTBE, HYJIEBOW BEKTODP, IJIMHA HEHYJEBOIO
BEKTOpA, BEKTOPbl KOJUIMHEApPHbIE, COHANPABJIEHHBIE U  IMPOTUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PAaBEHCTBO BEKTOPOB. [[eHCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIBKUX BEKTOPOB, YMHOXXEHUE BEKTOpa Ha
gucyio. CBOMCTBA CIIOKEHMsI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[lonATHe KOMIUIaHApHBIE BEKTOPBI. lIpU3HAK KOMIIIIaHAPHOCTH TPEX BEKTOPOB.
[IpaBmiio mapamenenunena. Teopema O pasioKEHUHM BEKTOpAa MO TPEM
HEKOMIUIAaHApHBIM  BekTOopaM. IIpsamMoyrosibHass  cucreMa  KOOpPAMHAT B
npoctpancTBe. KoopauHatel BekTopa. CBs3b MEXIy KOOPAMHATAMHM BEKTOPA U
KOOpJIMHAaTaMH TOYEK. YTOJN Mexay BekTopaMu. CKalasipHOE IPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tena Bpamenust

[ToHsTHSA: IIMHIPUYECKAs TIOBEPXHOCTh, KOHWYECKAas TOBEPXHOCTD,
chepuueckas TMOBEPXHOCTh, OOpa3ymooIlue TMOBepXHOCTe. Tena BpalieHus:
WIMHIpP, KOHYC, yCEU€HHBIM KOHYyC, cdepa, map. B3zanMHoe pacronoxeHue
cheppl W IJIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3o0paxkenue Ten
BpaIeHus: Ha Tiockocth. Pa3BépTka muwmmHapa u konyca. Cummetpust chepsl u
mapa.

O06bEM. OcHOBHBIE CBOMCTBa 00BEMOB Teil. TeopemMa 00 o00bEMe
IPSIMOYTOJIBHOTO TMapajiesienumnena u cienctsus u3 He€. OO0bEM TpsMod U
HAKJIOHHOHM TPU3MBI, IWIMH/PA, MUPaMUIbl U KoHyca. O0BEM ImIapa M MIapoBOTO
CErMEHTA.



KoMOuHanuyu Ten BpaiieHuss U MHOTOTpaHHUKOB. [Ipu3ma, BnmcaHHas B
MUJINHAP, ONHMCaHHas oOkojio 1mwmHapa. llepeceuenune cdepsl U mapa ¢
miockocThio. Kacanue mapa m cdepbl mI0cKoCThi0. [loHSITHE MHOTOTpaHHUKA,
OMHUCAHHOTO OKOJIO cdepbl, chepbl, BOUCAHHOW B MHOTOTPAHHUK WA TEJO
BpalCHUS.

[Tnomans MOBEPXHOCTH NMUIMHAPA, KOHyCa, TUIomanas chepsl U €€ JacTew.
[Tomo6ue B mpoctpanctBe. OTHOImIEHWE OO0BEMOB, IIOMANCH IMOBEPXHOCTEH
noaoOHbIx ¢uryp. IlpeoOpazoBanue mnomoOus, romoretus. Pemienue 3agady Ha
IJIOCKOCTH C UCIIOJIb30BAHUEM CTEPEOMETPUUYECKUX METO/IOB.

[TocTpoenue ceyeHnit MHOTOTPAaHHUKOB U TEJ BPAILEHUS: CEUCHUS [IMIIMH]IPA
(mapayyienbHO W MEPHEHAUKYISIPHO OCHU), CEYeHUs KOHyca (mapajuielibHbIe
OCHOBAHHIO U MPOXOJIAIINE YEPE3 BEPUINHY), CEUEHHUS 1Iapa, METOJIbI OCTPOEHUS
CEUYEHMIl: METOJ| CJIE0B, METOJI BHYTPEHHETO MPOEKTUPOBAHUS, METOJI MEpeHoca
CEKYILEH TTOCKOCTH.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bekropel B mpoctpanctBe. Omnepauuu Haj BekTopamu. BekropHoe
YyMHOXEHHUE BeKTOpoB. CBOWCTBa BEKTOPHOrO yMHOXeHUsA. [IpsiMmoyronbHas
cucTteMa KoopAuHAT B npocTpancte. KoopauHaTtel BekTopa. Pasnoxenue BekTopa
no Oasucy. KoopauHaTHO-BEKTOPHBIM METOJI NPHU PEIICHHUH TI'€OMETPUUYECKHUX
3a/1ay.

JABHKEHUA B IPOCTPAHCTBE

JBrxenus npoctpaHcTBa. OtoOpakenus. [BUKEHUS U paBEHCTBO (UTYP.
OO6mme cBoiicTBa JBW)KEHUH. BuIbl JBWXKEHUN: TapaulebHBIM IEPEHOC,
LHEHTpaJIbHAsl CUMMETpUs, 3€pKajbHas CUMMETPHS, MOBOPOT BOKPYT MPSAMOH.
[IpeoOpazoBanus mogodus. [Ipsimas u chepa Ditnepa.



INNIAHUPYEMBIE PE3YJIbBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIIMTAHKE:

c(hOpMUPOBAHHOCTD IPAKIAHCKON MO3UIIMKM 00YYAIOIIErOCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  WJi€Ha  POCCHUICKOro  OOIIecTBa,  MpeACTaBICHHE O
MaTEMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD, SBIICHUMA,
NpoIeAyp TPaKIAHCKOro o0OIIecTBa (BBIOOPHI, OMPOCHI M JIPYroe), yMEHHue
B3aMMOJICHCTBOBaTh C COLMAJbHBIMA HWHCTUTYTAMHM B COOTBETCTBHUM C HX
GYHKIUSIMU ¥ HA3HAYCHUEM;

2) maTpuoTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKON TPAXKAAHCKON HICHTUYHOCTH, YBKCHUS K
MPOIUIOMY M HACTOSIIEMY POCCHUHCKOW MAaTEMATHUKH, EHHOCTHOE OTHOIIECHUE K
JIOCTUKEHUAM POCCUUCKUX MATEMATUKOB U POCCUUCKON MAaTEMaTUYECKON IIKOJIbI,
WCIIOJIb30BAHUE ATUX JOCTIDKCHHM B JAPYTMX HayKax, TEXHOJOTHUSX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

OCO3HaHUE AYXOBHBIX LIEHHOCTEH POCCHUIMCKOr0o Hapoja, chOpMHUPOBAHHOCTh
HPABCTBEHHOI'O0 CO3HAHUS, 3THUYECKOTO IMOBEACHUS, CBSI3aHHOIO C MPAaKTHUYECKUM
IIPUMEHEHUEM JOCTW)KCHUNM HAyKM M JEATEIBHOCTbIO YYEHOIO, OCO3HAHUE
JMYHOTO BKJIa/Ia B IIOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4) acTeTHYecKOe BOCIUTAHME:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAs 3CTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aJ]1a4, PEIICHUH, PacCy JACHUNH, BOCIPUUMYNBOCTD
K MaTEMaTUYE€CKUM acCleKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pusnyeckoe BocnnuTaHue:

c(hOPMUPOBAHHOCTh YMEHHUS TMPUMEHATH MaTeMaTH4YeCKUE 3HAHUS B
MHTEpecax 3/10pOBOro v 0€30MacHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 370POBBIO (30pOBOEC TMHUTaHUE, COANIAHCUPOBAHHBIN PEKUM 3aHSATUH W
OTIIbIXa, peryisipHas (U3NYECKas aKTUBHOCTH), PU3NUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOM AEATEIBHOCTBIO;

6) Tpy1oBOE BOCIUTAHME:

TOTOBHOCTh K TpYyIy, OCO3HAaHUE IIEHHOCTU TPYAOTIIO0Us, HHTEpeC K
paznuyHbiM  chepaM  TPOPECCHOHAILHON  JCSITENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ MPUIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBHIOOP
Oynymeil mnpodeccid W peaau3oBbIBaTh COOCTBEHHBIE >KM3HEHHBIC ILJIAHBI,



TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTH4YeCKOMYy  OOpa3OBaHHUIO U
CaMOOOpa30BaHUI0 Ha MPOTSKEHUH BCEW KU3HU, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3a]1a4 MaTeMaTUYECKOW HAMPaBICHHOCTH;

7) 3K0JI0THYeCcKOe BOCIIMTAHUE:

Cc(hOPMUPOBAHHOCTh  JKOJIOTHYECKOW  KYJIBTYphl, TOHUMAHHUE BJIUSHUS
COLHAIBHO-OKOHOMUYECKHUX IPOLIECCOB HA COCTOSIHUE MPUPOJHOW U COLMAJIBHOU
Cpenbl, 0OCO3HAHUE TI00ATHHOTO XapaKTepa YKOJIOTHIECKUX TPOOIeM, OpUEHTAITUS
HAa TPUMCHCHHE MaTEeMaTHYeCKUX 3HAHUW IS pelieHusl 3agad B o0JlacTu
OKpYXaloUIel Cpe/pl, IUIAHUPOBAHUE MOCTYNKOB M OLEHKA HUX BO3MOXKHBIX
MOCJIEACTBUN IUISI OKPYKAIOIIENH CPELBI;

8) neHHOCTH HAYYHOI'0 ITO3HAHUSA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HAyKW W OOIIECTBEHHOM  MpPAKTUKH, ITOHUMAaHHE
MaTeMaTHYECKOW HayKH Kak c]epbl 4YenoBEeYeCKOW MJesATEeNbHOCTH, JTaroB €&
pa3BUTUS M 3HAYMMOCTH JUIsl Pa3BUTUS [IUBUJIM3AIMU, OBIAJICHUE SI3BIKOM
MaTeMaTUKU W MaTeMaTU4YeCKON KyJIbTypoll Kak CpeJICTBOM IIO3HAHUSI MHpa,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYIO M HCCIIEIOBATEIbCKYIO JEATEIbHOCTD
WHJMBUAYAJIbHO U B TPYMIIE.

METANIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/bHbIC YHUBEPCAJIbHbIC Y4eOHbIE 1eiiCTBUSA

ba3oBble jlornyeckue aeicTBus:

BBISBJITD M XapaKTEpU30BaTh CYIIECTBEHHBIC NPU3HAKK MATEMAaTHYECKUX
OOBEKTOB, IMOHATHHA, OTHOLIEHUN MEXAy MOHATHAMH, (OpPMYJIUPOBATH
oIpezesieHUs MOHATUM, YCTAaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KiIaccU(UKaLMH,
OCHOBaHUs AJi1 0000IIEHUS ¥ CPAaBHEHUS, KPUTEPUH ITPOBOUMOTO aHAJIH3a;

BOCIIPUHUMATh,  (OPMYyIUPOBaTH U  NPEOOPa3OBBIBATH  CYXKICHUS:
yTBEpUTENbHbIE U OTPUIIATENbHbIC, €UHIUYHbIC, YACTHBIE U 00I1E, YCIOBHEIE,

BBIABIIATH MaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSA3U U IIPOTHUBOPEYUS
B (pakTax, JaHHBIX, HAOIIOJECHUAX W YTBEPKACHUAX, NpeularaTb KpUTEpUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U ITPOTUBOPEUNH;

JeJaTh BBIBOABI C HCIOJB30BAHUEM 3aKOHOB JIOTMKH, IEAyKTHBHBIX U
VWHIYKTUBHBIX YMO3aKJIFOUEHHM, YMO3aKJIIOUCHHUH 110 aHAJIOTUH;

IIPOBOJUTBE CAMOCTOSITENBHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKIACHUN
(IpsiMbIEe U OT MMPOTUBHOTI'0), BBICTpaUBaTh apTyMEHTALMIO, IPUBOIUTE IPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CY>KJICHUS U BBIBOIBL;



BbIOUpaTh cmoco0 pemieHuss ydeOHOW 3amayd  (CpaBHUBATh HECKOJIBKO
BapMAHTOB  pEUICHHs, BbIOMpaTh HamOojee MOAXOMAUIMH ¢ y4ETOM
CaMOCTOSITENIbHO BBIJICJICHHBIX KPUTEPUEB).

Bba3oBnle ucciiegoBarebLCcKue 1eHCTBUA:

UCIOJIb30BAaTh BOMPOCHI KaK HCCIIEOBATENbCKUNA HWHCTPYMEHT IO3HAHUS,
dopMynupoBaTh  BONPOCH,  (DUKCHpYIOIIME  MPOTHBOpEUHEe,  MpoOieMmy,
yCTaHaBIMBaTh MCKOMOE U JaHHOE, (pOpMHpOBaTH TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MTO3UIINI0, MHEHHE;

IPOBOJUTH CAMOCTOSITEIILHO CIUIAHUPOBAHHBIN 3KCIIEPUMEHT, HCCIIEeI0BaHNE
10 YCTaHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYeCKOro 00ObeKTa, sBICHHs, Ipoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy OOBEKTaMHU, SBICHUSIMH, MPOLIECCAMU;

CaMOCTOSITENIbHO (OPMYIUPOBATh OOOOIIEHUS W BHIBOJABI O pe3yjbTaTam
NpOBEAEHHOTO  HAOMIOACHUSA, UCCIEAOBaHMS, OICHWBAaTh  JIOCTOBEPHOCTH
HOJTYYEHHBIX PE3YJIbTaTOB, BEIBOJOB U 0000IIEHUI];

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpoLlecca, a TaKkKe BbBIABUTATD
IPENOJIOKEHUS O €T0 PA3BUTHUU B HOBBIX YCIOBHUSX.

Pabora ¢ unopmanmeii:

BBISIBIIAATh IeUIUTH WHGOPMAIUY, TAHHBIX, HEOOXOJUMBIX AJISi OTBETa Ha
BOTIPOC U JUISI pEeILICHUs 3a/1a4H;

BbIOMpaTh UH(POPMAIIMIO U3 UCTOYHUKOB Pa3jIMYHbIX THIOB, aHAIU3UPOBATH,
CHUCTEeMAaTU3UPOBATh U HWHTEPIPETHPOBATh WH(GOPMAIMIO PA3TUYHBIX BHUAOB U
¢dbopm npencraBieHus;

CTPYKTYpUPOBaTh MH(OPMALNIO, NPEACTABIATh €€ B Pa3IUYHBIX (opMmax,
WILTIOCTPUPOBATH rpaUyecKH;

OLICHUBATH HaAEKHOCTD uHbOopMaIuu o CaMOCTOSITEJIHO
c(hOpMyIIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHMKAaTHBHBbIE YHHBeEpPCAJIbHbIE YueOHbIE 1eiCTBUSA

Oo0menue:

BOCHpI/IHI/IMaTb nu Cl)OpMYJ'IHpOBaTB CY)KI[eHI/IH B COOTBCTCTBUU C YCHOBI/IHMI/I 51
HeaIMU  OOIIEHUs, SICHO, TOYHO, TPAaMOTHO BBIpakaTh CBOIO TOYKY 3pPCHUS B
YCTHBIX W NMHUCBMEHHBIX TEKCTaX, JaBaTh IMOSCHEHHUS 1O XOJy PCIICHHS 3aayH,
KOMMEHTHPOBATH IOJyYEHHBIN pPE3yJIbTAaT;

B XOJIe¢ OOCYXKJICHHS 3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAE€MOM TEMBI,
npoOJIeMBbl, pemaeMol 3a7add, BBICKA3bIBaTh WJCH, HAIICJICHHBIE Ha IIOMCK
pEIICHUS, COIMOCTaBIIATh CBOM CYXKJICHUS C CYXJICHHSIMH JPYTUX Y4YaCTHHUKOB
nuaiora, oOHapy>KMBaTh Pa3jIM4Me M CXOJCTBO IO3WIHUHA, B KOPPEKTHOU (opme
(dbopMyIMpOBaTh PA3HOTIACHS, CBOM BO3PAKCHUS,



IIPEACTABIATh PE3YIbTATHl PEIICHUs 3a1a4d, SKCIIEPUMEHTA, UCCIIEIOBAHMS,
IPOEKTa, CaMOCTOSTENBHO BBIOMpPATh (OpMAT BBICTYIUIGHHA C Y4YETOM 3ajad
Npe3eHTALNHA U OCOOCHHOCTEN ayAUTOPHUH.

PerynsiTuBHbIe YHHBeEpPCAJbHbIE Y4eOHbIE JelcTBUS

Camoopranusanus:

COCTaBJIATH IJIaH, AJITOPUTM PELICHUS 3a7a4d, BEIOMPATh CIIOCOO pelIeHus ¢
y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI PELICHUH ¢ y4ETOM HOBOU MH(OpMAIIUU.

CaMOKOHTPOJIb, SMOIUOHAJIbLHBIN HHTEJIEKT:

BIAJCTh HABBIKAMHM  TIO3HABATENbHOW  pediekcur KaKk  OCO3HAHUS
COBEPILIAEMbIX JACHCTBUN M MBICIUTEIbHBIX MPOILIECCOB, UX PE3YJbTATOB, BIAJIETh
crnoco0aMy CaMONPOBEPKH, CAMOKOHTPOJISi Tpoliecca U pe3yjbTaTa pelieHus
MaTEeMaTUYECKOM 3a4a4H;

MPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYThH IIPH PEIICHUN 3a/1auH,
BHOCUTH KOPPEKTHUBHI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, JIAHHBIX,
HaWJIEHHBIX OIMKUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBUE PE3yJIbTAaTa LIETU U YCIOBUSAM, OOBSICHATH TPUUYUHbI
JTOCTIDKCHUSI WM HEIOCTUKEHUST PE3YJIbTATOB JIESITEIILHOCTH, HAXOIUTh OIIHOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.

CoBmecTHAasi 1eATEJIbHOCTh:

MOHUMATh M MCIOJB30BATh MPEUMYIIECTBA KOMAaHAHOW M WUHAMBUIYATIbHON
paboThl TpU peHIeHUuH Y4YeOHBIX 3ajay, MPUHUMATh 1€Jb COBMECTHOM
NeSATEILHOCTH, TJIAHUPOBATh OPTAHHU3AIMI0 COBMECTHOW pPabOThI, pacrpeneiisiaTh
BUJIBI pabOT, JIOrOBapUBAThCH, OOCYX IaTh TMPOIECC U PE3yabTaT PpabdOoThI,
0000111aTh MHEHHUS HECKOIBKHX JTIOACH;

y4acTBOBaTh B TPYIIOBBIX (hopmax paboTel (0OCykaeHUs, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMBl» W HWHBIE), BBHINIOJHATH CBOK YacTh pabOThl U
KOOPJIMHUPOBATh CBOM JEHCTBUA C JPYTMMH YICHAMH KOMAaHJIbI, OIICHWUBATH
KaueCTBO CBOETO BKJAJa B OOIIMIA MPOAYKT MO KPUTEPUSIM, CHOPMYITHPOBAHHBIM
YY4aCTHUKAaMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K koniy 10 kinacca o0yyaroniuiicss HAQy4uTCs:

e CBOOOAHO OMEPUPOBATH OCHOBHBIMH MOHITHSIMH CTEPEOMETPHH IPH
pelleHny 3a7a4 U MPOBEACHUH MaTeMaTHUECKUX PACCyKICHUM;

e TPUMEHITh AKCHOMBI CTEPEOMETPHH U CIIEICTBUS M3 HUX MPU PEUICHUN
reOMEeTPHUECKUX 3a/1a4;
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KJIACCU(UIIMPOBATh B3aUMHOE PACIIOJIOKEHHE MPSAMBIX B MPOCTPAHCTBE,
IIJIOCKOCTEN B POCTPAHCTBE, MPSIMBIX U INIOCKOCTEW B IPOCTPAHCTBE;
CBO6OI[HO OICpupoOBaThb IIOHATHUAMMU, CBA3aHHBIMHA C yriiamMu B
MPOCTPAHCTBE: MEXKAY IMPSIMBIMHU B TMPOCTPAHCTBE, MEXKIY NPAMOU U
IINTOCKOCTBHIO,

CBO6OI[HO OIICpupoOBaTh MNOHATHAMU, CBA3AaHHBIMH C MHOTI'OT'PAHHUKAMMU,
CBOOOJHO pAaclo3HaBaTb OCHOBHBIE BHJbl MHOTOTPAaHHUKOB (TpuU3Ma,
MpaMuJia, MPSMOYTOJIbHBIN Mapaliieaenume, Kyo0);

KJIaCCI/I(I)I/II_II/IPOBaTB MHOTI'OT'PaHHUKH, BI)I6I/IpaH OCHOBAHUA JJI51
KJIaCCI/I(I)I/IKaIII/II/I;

CBO6OI[HO OIICPUPOBATDH IIOHATHUAMU, CBA3aHHBIMHA C CCUCHUEM
MHOT'OI'paHHHUKOB IIJIOCKOCTBIO,

BBITIOJIHATH napaJuiCIbHOC, HCHTPAJIbHOC 141 OpTOroHajlbHOC
MPOCKTUPOBAHKUE (PUTYP HA TUIOCKOCTH, BBIMIOJHATH MU300paKeHUsT QUTYD
Ha IIJIIOCKOCTH,

CTPOUTHb CCUHCHHUA MHOI'OI'PAHHHUKOB PA3JIMYHBIMU MCTO/[aMH, BBIIIOJHATH
(BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX 00BEMHBIX (hHUTyp:
BUJI CBEPXY, COOKY, CHU3Y;

BBIUYUCIIATDH [iomaau HOBCpXHOCTCﬁ MHOTI'OI'PaHHUKOB (npmMa,
NUpPaMUJa), FTEOMETPUUECKUX TEJl C MPUMEHEHHEM (popmyT;

CBOOOJHO OMEPUPOBATH MOHATHUAMHU: CUMMETPUSI B MPOCTPAHCTBE, LIHTD,
OCb M IITIOCKOCTb CHMMETPHUHU, LCHTP, OCb M INNIOCKOCTH CHMMCTpPUHU
uryper;

CBO60,Z[HO OIICpUPOBATH IIOHATHUAMH, COOTBCTCTBYIOIIMMHU BCKTOpPaM H
KOOpAWHATaM B IIPOCTPAHCTBC,

BBIIIOJIHATH I[Cf/iCTBI/I?I HaJl BEKTOpaMHU,

peuiatb 3aJa4d Ha JO0Ka3aTCJIbCTBO MATCMATHUYCCKUX OTHOILIEHUU U
HaxX0XXACHUEC TI'COMCTPHYCCKHUX BCIWYHH, IMPHUMCHASA HM3BCCTHBIC MCTOAbI
IIpHU PCHICHUHU MATCMATUYCCKUX 3aJ1a4 ITOBBIMICHHOI'O U BBICOKOI'O YPOBH:
CJIOKHOCTH,

IIPUMEHATh IPOCTEMIIME NPOTrpaMMHBIE CpPEICTBA M DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIC CUCTCMBI IIPH PCHICHUHN CTCPCOMCTPUUYCCKHX 3aaa4;
U3BJIEKAaTh, MPEOOpPa30BLIBATH W HHTEPIPETUPOBATH HHQPOPMAIUIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
JepTekKax U pUCYHKaX;

IIPUMCHSATD INOJIYYCHHEIC 3HAHU Ha IMPaKTHUKCE: CPaBHUBATDH n
AHAJIM3UPOBATh PCAJIBHBIC CUTYyalluH, IIPHUMCHATbL HM3YYCHHLIC INOHATHA B
mporiecce IMOWCKa pelieHdus MaTeMaTH4eCKh  COpMYJTUPOBAHHOU
HpO6HeMBI, MOJZCIIMPOBATh PCAJIBHBIC CUTYAIlMHM Ha A3BIKEC I'COMCTPUH,
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UCCJIEIOBATh MTOCTPOEHHBIE MOJEIHN C MCIOJIb30BAHUEM T'€OMETPUUECKUX
NOHSATUNA M TEOpEM, ammapara anreOpbl, pellaTh MPaKTUYECKUE 3a1aqyi,
CBSA3aHHBIE C HAX0XKJICHUEM F€OMETPUYECKHUX BEJINYMH;

UMETh MpeACTaBiIeHUs 00 OCHOBHBIX 3Tanax pPa3BUTHUS T€OMETPUM Kak
COCTaBHOM yacTu (hyHAaMEHTa pa3BUTHUS TEXHOJIOTUH.

K konmy 11 kiacca o0yyaroniuiicss HAQy4uTCs:

CBOOOZHO OINEPUPOBATh MOHATUSMH, CBSI3aHHBIMH C IIMUIMHIPUYECKOM,
KOHMYECKOW U cheprudyecKoi TMOBEPXHOCTIMHU, OOBSICHATH CIIOCOOBI
MOJIy4CHHUS;

ONepUpPOBATh MOHATHUSIMH, CBSI3aHHBIMU C T€JIaMU BPALLEHUS: HAIUHAPOM,
KOHYyCOM, c(hepoit u mapowm;

pacrmo3HaBaTh Tella BpaileHus (LUWIUHAP, KOHyC, cdepa u 1map) H
O0OBACHSTH CIIOCOOBI MTOYYEHUS TEJl BpALICHUS;

KJIacCU(UIIMPOBATH B3aUMHOE PACTIOJIOKEHUE C(hephl U MIIOCKOCTH;
BBIYHCIIATh BEJIMYMHBI JJICMEHTOB MHOTOTPAHHWKOB WM TEJl BpalleHUs,
00BEMBI M IUIOMIAJIM MOBEPXHOCTEW MHOTOTPAHHUKOB M TeNl BpaIICHHUS,
TreOMETPUUECKUX TEJl C MPUMEHEHHEM (popmyT;

CBOOOJIHO OTEpUPOBATh MOHITUSMHU, CBSI3aHHBIMU C KOMOWHAIUSMU TEI
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPAaHHUK, BIUCAHHBIM B cepy U
OMMCaHHBIN 0KOJO cdepsl, chepa, BIUCaHHAS B MHOTOIPAHHUK WM TEJIO
BpalllCHUS;

BBIYHCIIATh COOTHOIICHHSI MEXAY TUIOMIAISIMU MTOBEPXHOCTEN U 00BEMaMuU
IMOJOOHBIX TEN;

n3o0paxkaTb u3ydaeMble (UTYpPBI, BBHINOJHATH (BBIHOCHBIE) TIJIOCKHE
YepTeX U M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHI CBEpPXY, COOKY,
CHHU3Y, CTPOUTH CEUCHHUS TEJ BPAICHHUS,

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHGOPMALUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (Urypax, TMpeACTaBICHHYIO0 Ha
yeprexax U pUCyHKax;

CBOOOHO ONEPUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHSATH OTNEPAlU HaJl BEKTOPaMU;

3a/1aBaTh MJIOCKOCTh YPAaBHEHUEM B JEKapTOBOM CHUCTEME KOOPAUHAT;
pelaTh reOMeTpUUECKUE 3a7a4i Ha BBIYHMCICHUE YTII0B MEXY MPSIMbIMU
U TUIOCKOCTSIMHU, BBIYMCJICHHE PACCTOSHUNA OT TOYKM 1O IUIOCKOCTH, B
IEJIOM, Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METOA MPHU PELICHUH;
CBOOOJTHO OMEpPUPOBATH TMOHSATUSMHU, CBS3AaHHBIMM C JIBIDKEHHUEM B
POCTPAHCTBE, 3HATh CBOWCTBA JIBUXKECHHUI;
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BBIMIOJHATh HM300paK€HHS MHOTOTPAHHMKOB M TeN BpallleHUus MpH
[IapajuleIbHOM  IIEPEHOCE, LEHTPAIbHOM CUMMETPHUM, 3€PKAIBHOU
CUMMETPUH, IIPU TIOBOPOTE BOKPYT MPSIMOM, MpeoOdpa30BaHus MOA00MS;
CTPOUThH CEYECHHS]I MHOTOTPAHHHMKOB M TE€J BPAILECHHS: CEUCHUS LIWJIMHIPA
(mapasienbHO U MEePIEeHIUKYISIPHO OCH), CEUEHUsl KOHYca (MapaiebHble
OCHOBAHMIO ¥ IPOXOJIAIIME YEPE3 BEPIINHY ), CEUEHUS 11apa;
WCIIOJB30BaTh METOABI IIOCTPOCHMS CEYEHMH: METOA CIEN0B, METOJ
BHYTPEHHETO IPOEKTUPOBAHMS, METOJI IEPEHOCA CEKYIIEHN TIIIOCKOCTH;
JIOKa3bIBaTh T€OMETPUYECKUE YTBEPKIACHUS;

OPUMEHSTh TeoMeTpuueckre (akTbl ISl PEIICHUS] CTEPEOMETPUUYECKUX
3a/1a4, NTPEANOJIArallliuX HECKOJIBKO IIaroB pELIEHUS, €CIH YCIOBHSA
MPUMEHEHUS 3a/IaHbI B IBHOW U HESIBHOU (hopMme;

pelmarh 3aJayd Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
Hax0XJICHUE TEOMETPUUECKUX BEJINYUH;

IIPUMEHSTDH MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHHMKALIMOHHbBIE
CHUCTEMBI IIPY PELIEHNUN CTEPEOMETPUYECKUX 3a/1aY;

IIPUMEHATh  IIOJIyYEHHbIE  3HAaHWA HAa  NPAKTUKE:  CPAaBHUBATD,
aHaJM3UPOBATh U OLICHUBATH PEAJIbHBIE CUTYyallUH, IPUMEHATh U3YYEHHbIC
MOHATHS, TEOPEMBI, CBOWCTBA B IMPOLECCE IOUCKA  PELICHUs
MaTeMaTH4ecKu  CPOpPMYIMPOBAHHOM  MPOOJIEMBI,  MOJIEIUPOBATH
peanpHbIE CUTYyallMM Ha S3bIKE I€OMETPUH, HCCIEN0BATH ITOCTPOCHHBIE
MOJENN C HCIOJIb30BAHUEM TE€OMETPUYECKUX TOHATHA U TEOPEM,
anmapara anreOpbl, pemarh NPaKTUYECKHUE 3a/Jayud, CBS3aHHBIE C
Hax0XJICHUEM F€OMETPUUECKHUX BEJINYNH;

UMETh TPEJCTABICHUS 00 OCHOBHBIX 3Talax pa3BUTHUS T€OMETPUH Kak
COCTaBHOW yacTu (hyHIaMEHTa Pa3BUTHS TEXHOJIOTHH.
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TEMATHUYECKOE IINTAHUPOBAHUE
10 KJIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iejioB U TeM (undposbie)
n/n NPOrpamMMbl Bcero Konrpoabnpie  TMpakruieckue o0pa3oBaTte/ibHbIC
padoThI padoTsbI pecypesI
1 BBenenue B crepeoMeTpuio 23 1
) B3anMHOe pacnonoxeHue npsmbIX B 6 1
MIPOCTPAHCTBE
3 [TapayienbHOCTB IPSIMBIX U IJIOCKOCTEH B 2
IIPOCTPAHCTBE
4 [lepneHqUKyISPHOCTD NPSAMBIX U )5
IJTIOCKOCTEM B MPOCTPAHCTBE
VYTIIIBl U pacCTOSHUS 16 1
MHoOrorpaHHuK" 7 1
BexkTtops! B mpocTpaHcTBe 12
8 HOBTOPGHI/IG, 000011IeHNEe U CHCTEMATH3AIIHS 5 )
3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6 0
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1 11 KIIACC

KouunyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3/iejioB U TeM (undposbie)
Ne n/m Konrpoubusie IIpakruueckue
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI pecypen
1 AHaUTHYECKasi TEOMETPUS 15 1
) [ToBTOpeHwME, 0606meﬂlfe u L5 1
CUCTEeMaTHu3alusl 3HAaHUI
3 O06BEM MHOTOTpaHHHKA 17 1
Tena Bpaienus 24 1
5 [Tnomaau MOBEPXHOCTH U OOBEMBI 9 1
KPYTJBIX TET
6 JBrxeHus 5 1
. [ToBTOpeHwME, 0606meﬂlfe u 17 )
cCUCTEeMaTHu3alus 3HAaHUHI
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0
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