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HOACHUTEJBHASA 3AIINCKA

I'eomeTpus sBiIsIeTCs OTHUM U3 0a30BBIX KYpCOB Ha YPOBHE CpPEIHEro 001ero oopa3oBaHus, Tak
Kak 00ecreyuBaeT BO3MOXKHOCTh HM3YYEHHUS JUCHUIUIMH €CTECTBEHHO-HAyYHOW HANpaBIIEHHOCTH WU
MIPEIMETOB TYMaHUTAPHOTO NUKJIA. [TOCKOIBKY JTOTHYECKOE MBIIUIEHUE, (OpPMUPYEMOE MTPHU U3YIEHUHU
00y4aroIUMUCS MOHATUHHBIX OCHOB FTEOMETPHUH, MTPH T0KA3aTEIHCTBE TEOPEM U MOCTPOCHHUHU LETIOUKH
JIOTUYECKUX YTBEPXKICHUN P PEIIEHUM I€OMETPUYECKUX 3a7a4, YMEHUE BBIIBUTaTh U ONPOBEPraTh
TUIOTE3bl HEMOCPEACTBEHHO MCIIONB3YIOTCS IIPU PEIICHUM 3aa4 €CTECTBEHHO-HAy4yHOIO LUKJIA, B
YaCTHOCTH (PU3MUECKUX 3ajiau.

Iesnb ocBOeHMs IporpaMMbl yueOHOro Kypea «I'eomeTpusi» Ha yriryO0JaéHHOM YpOBHE — pa3BUTHE
WH/IMBUYAIBHBIX CHOCOOHOCTEH OO0ydYalomuxcs MpH HM3YYEHUH TEOMETPHUH, KaK COCTaBJISIOIIEH
npeaMeTHoil obmactm  «MaremaTnka W UMHpOpPMAaTHKa» uYepe3 OoOecleyeHHe BO3MOXKHOCTH
pUOOPETEHUS U NCTIOIB30BaHUS 00JIee IITyOOKHNX TeOMETPUYECKIX 3HAHUH U JeWCTBUH, CIeU(UIHBIX
TEOMETPHH, W HEOOXOMUMBIX JUIS YCIIEHIHOTO MPO(ECcCCHOHATBHOTO O0pa30BaHMS, CBS3aHHOTO C
HCII0JIb30BAHUEM MaTEMATHUKH.

[IpuopuTeTHBIMM 3aJa4yaMH Kypca T'€OMETpUM Ha YIiyOJIEHHOM YPOBHE, PAaCIIMPSIOUIMMU U
YCUJIMBAIOIIUMU Kypc 6a30BOTO YPOBHSI, SIBIISFOTCSL:

paclIpeHue MpeaCTaBIeHUs] 0 I'eOMETPUU KaK 4acTH MHUPOBOM KyJbTYpbl M (OpMUpPOBaHHE
OCO3HAaHUs B3aMMOCBS3H F€OMETPHUH C OKPYKAIOIIUM MUPOM;

(dbopMHpOBaHHE TIPEACTABICHUS O TIPOCTPAHCTBEHHBIX (UTypax KaKk O BaKHEHIINX
MaTEeMaTHYECKUX MOJEJIAX, MO3BOJISIONIMX OINUCHIBATH M HM3y4yaTh Pa3HbIE SBJIECHUS OKPYKAIOLIErO
MUpa, 3HaHWE MOHSITUWHOTO amnmnapara 1o paszaeny «CtepeoMeTpus» yueOHOTro Kypca reOMETpUu;

(dbopMHupoBaHHE yMEHUS BJIAZECTh OCHOBHBIMHU TOHSTHSIMH O MPOCTPAHCTBEHHBIX (QUTYpax U WX
OCHOBHBIMHM CBOMCTBaMH, 3HaHHE TeopeM, (OopMyn M yMEHUE MX NPUMEHSTb, YMEHUS IOKa3bIBaTh
TEOpEeMbI U HaXOAUTh HECTaHIapPTHBIE CIIOCOOBI PEIIeHHUs 3a/ay;

¢dbopmMHpoBaHHE YMEHMsI paclio3HaBaTb Ha 4YEepTeXax, MOJENIAX M B PEATbHOM MHUDE
MHOTOTPaHHHUKH U T€Jla BPAaICHMsI, KOHCTPYUPOBATh T€OMETPUUYECKUE MOJEIIN;

(¢bopMHpOBaHHUE MMOHUMaHHSI BO3MOYKHOCTH aKCHOMAaTHYECKOIO IMOCTPOCHUS MaTeMaTH4YECKHX
Teopuid, GOpMUPOBAHNE TOHUMAHUS POJIM AKCUOMATUKH IIPH NPOBEIECHUN PACCYKICHUM;

(dbopMHpOBaHHUE YMEHHS BIaJE€Th METOJAMH JI0KA3aTEIbCTB U aJTOPUTMOB PEILIEHUs, YMEHUS X
MIPUMEHSITh, IPOBOJAUTH JI0OKA3aTEIbHBIE PACCYKJEHUS B XOJI€ PEUICHUS] CTEPEOMETPUUECKUX 3a]ad U
3ajad  C MPAKTUYECKHM coJep’KaHHeM, (OpMUpPOBAHHE TMPEJICTaBIEHUS O HEOOXOAMMOCTH
JI0Ka3aTeNbCTB IPU 0OOCHOBAHUU MaTEMaTHYECKUX YTBEPKACHUH U POJIM AKCUOMATHKH B ITPOBEIACHUN
JENYKTUBHBIX PacCyXICHUM;

pa3BUTHE W COBEPLICHCTBOBAHME WHTEJUIEKTYaJbHBIX W  TBOPUECKUX CHOCOOHOCTEH
oOyuaroluxcs, Mo3HaBaTeIbHON aKTUBHOCTH, UCCIIEI0BATEIbCKIUX YMEHHUM, KPUTUYHOCTH MBILUICHUS,
MHTEpeca K M3Yy4eHHUIO T€OMETPUH;

¢dbopmupoBanue  (GYHKIUOHATBHOW TPAaMOTHOCTHM, pEJIEBAHTHOW TE€OMETPUHU:  YMEHUs
pacrno3HaBaTh MPOSBIEHUS T€OMETPUUYECKUX IMOHATUH, 0OBEKTOB M 3aKOHOMEPHOCTEH B peallbHbIX
KU3HEHHBIX CUTYallUsX W MPU M3YYEHUU JIPYTUX YUYEOHBIX MPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH U
3aKOHOMEPHOCTEM, MOJEIMPOBAHUS DPEAJIbHBIX CHUTYalMil, HCCIEIOBAaHUS MOCTPOEHHBIX MOJENEH,
MHTEPIIPETALIMH [TOJIyYEHHBIX PE3YJIbTaTOB.

OCHOBHBIMHU COZIEp)KaTENbHBIMU JIMHUSAMHU YyuyeOHoro kypca «l'eomerpusi» B 10-11 kimaccax
aBisAroTcs: «lIpsiMple M TUIOCKOCTH B NPOCTpaHCTBE», «MHororpaHHukm», «Tena BpaleHus»,
«BeKTophl 1 KOOpAUHATHI B IPOCTPAHCTBEY, «/IBHIKEHUS B IPOCTPAHCTBEY.
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ChopmymupoBannoe Bo DPI'OC COO TpeboBaHWE «yMETh ONEPUPOBATH TMOHATHIMM,
peleBaHTHBIMU T€OMETPUH Ha yriayonéHHoM ypoBHe oOydenus B 10—11 kmaccax, OTHOCHUTCS KO BCeM
CoJIep KaTeNIbHBIM JIMHUSAM Y4eOHOT0 Kypca, a GopMUpOBaHUE JOrMYECKUX YMEHHUN pacipeensieTcs He
TOJBKO TIO COJEp)KaTEeIbHBIM JIMHUSAM, HO M 1m0 ToaaM oOyuenus. CoaepxaHue oOpa3oBaHus,
COOTBETCTBYIOIIEE IPEAMETHBIM pe3yjbTaTaM ocBoeHUs PDenepanbHON pabouell MNpoOrpammsbl,
pactpeeéHHBIM 10 ToJjaM 00y4eHUsI, CTPYKTYPUPOBAHO TaKUM 00pa3oM, 9TOOBI KO BCEM OCHOBHBIM,
MPUHLIMIIMATIBHBIM ~ BOMNpocaM oOydaromuecs oOpaliaiuch HEOJAHOKPAaTHO. OTO  IMO3BOJISET
OpraHM30BaTh OBJIAJICHUE TEOMETPUUYECKHUMH TMOHSATHSAMH U HABbIKAMHU IIOCJIEIOBATENBHO U
MOCTYMNATeNbHO, C COONII0ICHUEM IPUHIIUIIA IPEEMCTBEHHOCTH, @ HOBbIE 3HAHUS BKIIIOYATh B OOIIYIO
CUCTEMY I'€OMETPUYECKHX MPECTABICHUN 00yJarOINXCs, paciupsis U yriryossis e€, o0pa3ysi IpoYHbIe
MHO>KECTBEHHBIE CBS3H.

[lepexon k U3y4eHHIO T€OMETPUH HA YIIIyOIEHHOM YPOBHE [TO3BOJISIET:

co3matk ycrnoBus s auddepeHnmanym  00ydeHHs, IOCTPOSHUS  WHIAMBHIYaTbHBIX
00pa3oBaTEeNbHBIX MPOTPaMM, OOECHEUUTh YIIyOJIEHHOE HM3Y4YeHHE T'€OMETPUH KaK COCTAaBIIAIONICH
yuebHoro npeaMera «MaTeMaTHKay;

MOATOTOBUTH 00YYAIOIIUXCS K TPOJOHKEHUIO U3YUEHUS MATEMaTUKH C y4&€TOM BbIOOpa Oyay1ieit
npodeccuu, obecreunBas MPeeMCTBEHHOCTh MKy OOLIUM U MPodecCuOHAIBHBIM 00pa30BaHUEM.

Ha uzydenune yuebHoro kypca «I'eomeTpus» Ha yriny0iaéHHoM ypoBHE otBoauTcs 204 vaca: B 10
kiacce — 102 yaca (3 yaca B Henenro), B 11 kimacce — 102 yaca (3 yaca B HEICIIO).
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COILEPKXAHUE OBYYEHUSA
10 KJIACC

IIpsimble ¥ IOCKOCTH B IIPOCTPAHCTBE

OCHOBHBIE TIOHATHUSI CTEPEOMETpHH. Touka, mpsMasi, IIOCKOCTh, MPOCTpaHCTBO. [loHsATHE 00
AKCHOMAaTHYECKOM IIOCTPOEHUH CTEPEOMETPHUH: AKCUOMBI CTEPEOMETPHUH U CIIEICTBUS U3 HUX.

B3aumHOe pacnonokxeHue MNpsMBIX B IIPOCTPAHCTBE: IEPECEKAIOLIMECs, IapajuIe]IbHbIE H
cKkpemuBampomuecs npsamele. IlpusHakn cxkpemmBaromuxcss npsmbiXx. [lapamienbHOCTs NpAMBIX U
IJIOCKOCTEH B IIPOCTPAHCTBE: NapajuIeIbHBIE IPSIMBIE B IPOCTPAHCTBE, NAPAJUIEIBHOCTD TPEX MPSIMBIX,
[apajuIeIbHOCTh IPSIMOM U II0CKOCTH. [lapamienbHoe u IeHTpaJIbHOE TPOEKTUPOBaHKE, U300pakeHNe
¢uryp. OCHOBHBIE CBOMCTBA MapalIeIbHOTO MPOeKTUpOoBaHus. M3o0paxkenue Guryp B mapauienbHON
IIPOCKUMU. YTJIbl C COHAIIPaBICHHBIMU CTOPOHAMHM, YroJl MEXAY IMPSIMbIMH B IIPOCTPAHCTBE.
[TapayienpHOCTh INIOCKOCTEM: IMapajuIeNIbHBIE IIOCKOCTH, CBOMCTBA NApAJUICNIBHBIX IUIOCKOCTEH.
IIpocreiime npocTpaHCTBEHHbIE (DUIYphl Ha IIOCKOCTH: TETpasJp, Hapajjiefenure]], MOoCTPOSHUe
CEUYCHUU.

[lepneHIUKYIAPHOCTh NPSAMOM M IIOCKOCTH: NEPHNEHAMKYJSPHBIE NPSMBIE B IPOCTPAHCTBE,
IIpsIMBbIE NIApaJUIECIbHBIE U NEPIEHIUKYIIPHBIE K IUIOCKOCTH, IPU3HAK MEPIEHIUKYIIIPHOCTH IIPSIMON U
IUIOCKOCTH, TeOopeMa O NPSIMOM MEPHEHAUKYISIPHON IUIOCKOCTH. OpTOroHaJbHOE MPOEKTUPOBAHHUE.
[lepneHuKyIsp M HAKIOHHBIE: PACCTOSHHE OT TOYKH 1O IIOCKOCTH, PAaCCTOSIHUE OT IPSMOH 110
IUIOCKOCTH, MNpOeKuusi (Urypsl Ha IUIOCKOCTh. IleprneHauKyaspHOCTh IJIOCKOCTEH: MpHU3HAK
MEPIEHANKYISIPHOCTH ABYX IUIOCKOCTEN. TeopemMa 0 TpEX nepHeHuKyIspax.

VYTIIIBl B IPOCTPAHCTBE: YOI MEXAY IPSIMOM U IJIOCKOCTBIO, IBYTPAHHBIN YIOJI, TUHEHHBIN yroJl
JBYrpaHHOro yria. TpéxrpaHHslii 1 MHOrOrpaHHble yribl. CBOMCTBA MJIOCKUX YIJIOB MHOTOTPaHHOIO
yria. CBOMCTBA IJIOCKUX M JIBYTPAHHBIX YIJIOB TPEXTPAHHOTO yria. TeopeMbl KOCUHYCOB U CHHYCOB
JUIsl TPEXTPAHHOIO yria.

MHoOrorpaHHUKH

Buzabl MHOTOrpaHHMKOB, pa3BEPTKAa MHOTOrpaHHuKa. IIpu3ma: n-yrosnbHas npusMma, npsmas 1
HaKJIOHHAs TpU3MbI, OOKOBasi M MOJHAs MOBEPXHOCTh Npu3Mbl. [lapamienenunesn, npsMoyroiabHbIN
napajuieJienuIe]; U ero cpoicrBa. Kpardaiimme myTM Ha IOBEPXHOCTHM MHOrOrpaHHUKa. Teopema
Oiinepa. [IpoctpanctBennas Teopema Iludaropa. [Mupamuga: n-yronpHass nmupamuaa, MpaBUibHAsS U
yceu€HHas nupamuabl. CoiicTBa pédep M OOKOBBIX I'paHel npaBuibHON nupamubl. [IpaBuibHBIE
MHOTOTPaHHUKU: MPAaBUJIbHAS NIPU3Ma U ITpaBWIbHAS TUPaMU/a, TpaBUIIbHAS TPEYroJIbHAs MUPaMUJa U
MPaBUIIBHBIN TeTpasap, ky0. [IpencraBienue o MpaBUIIbHBIX MHOTOTPAHHHUKAX: OKTadJIp, 10JEKadIp U
HUKOCAdIP.

Bbruncnenue 5371€MEHTOB MHOTOTPAaHHMKOB: pE&Opa, nuaroHanu, yribl. [lmomanas OoxoBoi
MOBEPXHOCTH U TOJHOW MOBEPXHOCTU MPSIMOM MPU3MBI, IUIOIIAJh OCHOBaHHM, TeopeMa 0 OOKOBOM
MOBEPXHOCTH NpsMON mnpusMbl. [lnomanas OOKOBOM MOBEPXHOCTH U TOBEPXHOCTH TPaBUIBHON
MMAPaMU/JIbI, TEOpPEMa O IJIOMAAN YCEUEHHON TUPaMUBI.

CuMMeTpHs B TPOCTPAHCTBE. DIEMEHTHI CHMMETPHUH PABUIIBHBIX MHOTOTPAHHUKOB. CUMMETpUS
B IIPaBUJIBHOM MHOIOI'DAaHHMKE: CHMMETpUs MapajulelenuIe]a, CUMMETPUS IPABUJIBHBIX IIPU3M,
CUMMETpUS IPABUIBHOM MUPaMU/IbIL.

BexkTophI M KOOPAUHATEI B IPOCTPAHCTBE

IloHsATHA: BEKTOpP B IPOCTPAHCTBE, HYJIEBOW BEKTOp, IJIMHA HEHYJIEBOTO BEKTOpA, BEKTOPBI
KOJUIMHEapHbIE, COHAIIPABJICHHBIC U IPOTUBOIOJIOKHO HAIPABICHHBIE BEKTOPHL. PaBEHCTBO BEKTOPOB.
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JleicTBHSI ¢ BEKTOpaMHU: CJIOKEHUE U BHIYMTAHUE BEKTOPOB, CyMMa HECKOJIbKUX BEKTOPOB, YMHOKEHHE
BEKTOpa Ha yucio. CBOMCTBA CI0KEHUS BEKTOPOB. CBOMCTBAa YMHOKEHHUS BEKTOpa HA uncio. [Tonsarue
KOMIUIaHapHbIEe BEKTOpbI. [Ipu3Hak KomruiaHapHOCTH TpEX BekTopoB. [lpaBuiio mapasuienenumnena.
TeopeMa 0 pa3noKeHUHU BEKTOpa MO TPEM HEKOMIUIAaHApHBIM BekTOopam. [IpsiMoyrosibHas cucrema
KoopauHAaT B mpocTpaHcTBe. KoopauHatel BekTopa. CBs3b MEXKIYy KOOpJAMHATAMU BEKTOpa U
KOOpJAMHATaAMH TOYEK. YTOJ Mexay BekTopaMu. CKaJsipHOE MPOU3BEICHUE BEKTOPOB.

11 KJIACC

Tena Bpamenus

[lonsTus: UMAMHApPUYECKass IOBEPXHOCTb, KOHUYECKas IOBEPXHOCTb, cdepuyeckas
MMOBEPXHOCTh, OOpa3yronue MmoBepxHocTel. Tena BpallleHUs: IWIMHAP, KOHYC, YCCUEHHBIA KOHYC,
cdepa, map. BzaumHoe pacmonoxkenue chepbl W IUIOCKOCTH, KacaTeibHas IUIOCKOCTh K cdepe.
N300paxkeHne Ten BpaimleHUs HA TUIOCKOCTH. Pa3BépTka mumuHApa u KoHyca. Cummerpus cdepbl u
niapa.

O6béM. OcHoBHBIE cBoiicTBa 00bEMOB Ten. Teopema 00 00bE€Me MPSIMOYTOIBHOTO
napajuienenumnena u cueacteus u3 He€. O0bEM MpsIMON M HAKIIOHHOW MPU3MBIL, HUIUHAPA, MUPAMUIBI U
KoHyca. O0BEM 11apa U MapoOBOro CErMEHTA.

KoMbOunamu ten BpalieHus U MHOTOrpaHHUKoB. [Ipu3Mma, BnucaHHas B HMUJIMHAP, OMHCAHHAS
oxono muuHapa. [lepeceduenue cdepsl u mapa c miockocteio. Kacanue mapa u cdepsl MI0CKOCTHIO.
[ToHsITHE MHOTOTPAHHKKA, OTIMCAHHOTO OKOJIO Cdephl, chepbl, BIUCAHHON B MHOTOTPAaHHHK HIIU TEJIO0
BpaICHUSI.

[Inomans MOBEpXHOCTH NMIMHIApA, KOHyca, rmiom@ans chepsl u e€ yacredd. [lomoOue B
npoctpancTBe. OTHOMIEHUE 00BEMOB, TIIOMIA/ICH MOBEpXHOCTEH MOA00HBIX ¢uryp. [IpeodbpazoBanue
nono6usi, roMmoTeTus. Perienne 3a1a4 Ha IIIOCKOCTH ¢ UCTIOJB30BAHUEM CTEPEOMETPHUECKUX METOJIOB.

[TocTpoenue ceyeHHi! MHOTOTPAHHUKOB M TeJ BpallleHUs: CeYeHMs IMUIMHApa (mapajuieIbHo U
MEePIEeHIUKYISIPHO OCH), CEUEHHS KOHYca (apauieabHble OCHOBAHUIO U MIPOXOIAIINE Yepe3 BEPIIUHY),
CEYEeHMS I1apa, METOJAbl MMOCTPOCHUSI CEUEHUI: METO/] CJIE€I0B, METOJ BHYTPEHHETO IMPOECKTUPOBAHMUS,
METO/]I IEpPEeHOCca CEKYIIEeH MI0CKOCTH.

BekTopbl 1 KOOPAMHATHI B MPOCTPAHCTBE

Bekropsl B mpoctpanctBe. Omepanuu HaJl BEKTOpaMH. BEKTOpHOE YMHOXEHHE BEKTOPOB.
CBoiicTBa BEKTOPHOrO YyMHOXEHHUs. lIpsiMmoyrosibHas cucremMa KOOpAMHAT B TMPOCTPAHCTBE.
Koopnunatel BekTopa. Pasnokenue BekTopa mo 0Oasucy. KoopamHaTHO-BEKTOpHBIH METOA TpU
pelIeHNU TEOMETPUYECKUX 3a/1ay.

JBHKEeHHS B IPOCTPAHCTBE

JIBmkenust mpocTtpancTBa. OtoOpakenus. [[Buxkenus u paBeHcTBO ¢uryp. OOmme cBoicTBa
JIBWO)KEHUW. Buapl [BWKEHWN: MapaJyIeIbHbIA TEPEHOC, UEHTPAJbHAs CHUMMETPHS, 3€pKajbHas
CUMMETpHS, TOBOPOT BOKPYT npsiMoil. [IpeobpazoBanus nogobus. [Ipsmas u cdepa Ditnepa.
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IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA VYYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJEHHBINH YPOBEHb) HA YPOBHE CPEJHEIO
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpa:knanckoe BOCIIUTAHUE:

Cc(OPMHUPOBAHHOCTh I'PAXKJAHCKON MO3MLIMU O0YYaroIIerocss Kak aKTUBHOTO M OTBETCTBEHHOIO
YjileHa POCCUHCKOro OOIIeCTBa, MPEACTaBICHUE O MAaTeMaTHYECKUX OCHOBAX (DYHKIIMOHMPOBAHUS
Pa3NUYHBIX CTPYKTYp, SBJICHUH, MPOLELYp IPa)JaHCKOro oduiecTBa (BbIOOPHI, ONPOCHl U JIPYroe),
YMEHHUE B3aUMOJCHCTBOBATh C COLUMAIBHBIMA HMHCTUTYTAMH B COOTBETCTBHM C UX (DYHKIHMSIMU U
Ha3HAYCHUEM,;

2) naTpuoTHYeCKoe BOCIIMTAHUe:

c(OPMHPOBAHHOCTh POCCHMCKON TPaXTAHCKOW HWACHTUYHOCTH, YBAXCHHS K NPOIUIOMY H
HACTOALLEMY POCCUMCKOM MaTeMaTHUKH, LIEHHOCTHOE OTHOLIEHHE K JOCTHIKEHUSM POCCHUCKHX
MaTEMaTUKOB U POCCUNMCKONW MAaTEMaTU4ECKOW ILIKOJIbI, UCIOJB30BAHNE ITUX JAOCTHKEHHH B JPYIHX
HayKax, TEXHOJIOTUSX, chepax IKOHOMUKH;

3) AyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HAaHHE JYXOBHBIX LIEHHOCTEH POCCHICKOr0 Hapoja, cpOpMHUPOBAHHOCTb HPABCTBEHHOI'O
CO3HaHMsI, STUUECKOTO MOBEACHUS, CBA3aHHOIO C MPAKTUYECKUM NPUMEHEHUEM JOCTHKEHUM HAYKU U
JeSITeTbHOCTBIO YUEHOTO, OCO3HAHUE JINYHOTO BKJIJA B TOCTPOCHHUE YCTOWYMBOTO OYIYILEro;

4) 3cTeTHYecKoe BOCIUTAHME:

ICTETUYECKOE OTHOIIEHUE K MHpPY, BKJIKOYas 3CTETUKY MaTEMaTHYECKHX 3aKOHOMEPHOCTEM,
O0BEKTOB, 3aJay, pELIeHUH, pacCyKAEeHUH, BOCIPUMMYHMBOCTH K MaTEMAaTUYECKMM acleKTaM
Pa3IMYHBIX BUJIOB HCKYCCTBA;

5) pusuyeckoe BocnuTaHME:

c(OPMUPOBAHHOCTh YMEHHUS MPUMEHSATh MaTeMaTHUYeCKHE 3HAHHUS B MHTEpEcax 3/0pOBOTO U
Oe3omacHoro oOpa3a *H3HU, OTBETCTBEHHOE OTHOILIEHHE K CBOEMY 3JJ0POBBIO (3I0pOBOE MHTAHUE,
cOamaHCUPOBAaHHBIA PEKUM 3aHATUH M OTHAbIXa, peryisipHas (u3nueckas aKTHBHOCTB), (pU3MUECKoe
COBEpIIEHCTBOBAHUE IIPU 3aHATUSX CIIOPTUBHO-030POBUTEILHON JESTENbHOCTbIO;

6) TpynoBoe BocniuTaHue:

TOTOBHOCTh K TpPYHIy, OCO3HAHHE LEHHOCTH TPYIOJIOOMUsS, HWHTEpeC K pa3iMyHbIM cdepam
npoeCCUOHATILHON J1eATEIbHOCTH, CBA3aHHBIM C MaTeMaTUKOM M €€ NpUIOKEHHUSIMU, YMEHHE
COBepLIaTh OCO3HAHHBIM BBIOOp Oyaymiei mpodeccuu M pealn30BBIBATH COOCTBEHHBIE >KU3HEHHBIE
IUTaHbl, TOTOBHOCTh M CIIOCOOHOCTh K MaTe€MaTHYecKOMYy OOpa30BaHMIO M CaMOOOpa3OBaHHUIO Ha
MPOTSKEHUH BCEH KU3HU, TOTOBHOCTh K AKTUBHOMY YYacTHUIO B PEIICHHUU MPAKTUYECKUX 3aJad
MaTeMaTH4eCKON HalpaBJIeHHOCTH;

7) 3Ko0J0ruYecKoe BOCIIUTAHME:

cOPMUPOBAHHOCTh ~ DKOJIOTUYECKOW  KYJIbTYpPhl, NOHMMAHHUE  BIUSHUS  COLIMAJIBHO-
HKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE MPUPOJHON U COLMAIBHON CpeJibl, 0CO3HAHHUE II100aIbHOr0
XapakTepa HKOJIOTHYECKUX MpoOJeM, OpUEHTalus Ha MPUMEHEHHE MaTeMaTUYeCKUX 3HaHUHM s
peleHus 3a1a4 B 0071aCTH OKPY’KaIOLIeH cpelibl, MJIaHUPOBAHUE MTOCTYIKOB U OLIEHKU UX BO3MOXHBIX
MIOCJIEACTBUM JUUISl OKPY’KAIOLEN CPEIbl;

8) HeHHOCTH HAYYHOT0 TO3HAHUSA:
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c(OPMUPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HayKH M OOILECTBEHHOM MpaKTHUKH, MOHMMAHHE MaTEeMaTHMYeCKONM Hayku Kak cepbl 4eTIoBeuecKOn
JESTEIbHOCTH, 3TAIllOB €€ Pa3BUTUSA U 3HAUMMOCTH JJI Pa3BUTHUs LIUBWIN3ALMM, OBJIAJCHUE A3BIKOM
MaTEMaTHKU U MAaTEMaTU4ECKON KyJIbTYpOH KaK CpEACTBOM IT03HAHUS MUPA, TOTOBHOCTh OCYIIECTBIISATh
IIPOEKTHYIO U MCCIIEA0BATENbCKYIO JIEATENbHOCTh MHANBUIYAJIBHO U B IPYIIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe 1eliCTBHS

Ba3oBble Jjornueckue aeicTBHA:

BBIABJIATh U XapPaKTCPU30BATH CYHICCTBCHHBIC IIPU3HAKU MATCMATUYCCKUX 06’beKTOB, HOHSITI/II>'I,
OTHOWICHUHA MEXAY TOHSATHAMH, (OPMYJIMPOBATh ONpEACICHHUS MOHATHH, YyCTaHAaBIMBAThH
CYIIECTBEHHBIN TNpHU3HAK KiacCH(UKALUK, OCHOBAaHHS JUIs OOOOLICHHWS W CpaBHEHHsS, KPUTCPUH
MIPOBOIMMOTO aHAJIN3A;

BOCIPUHUMATH, (OPMYITUPOBaTH M MNpeoOpa3oBbIBATH CYXKICHHS: YTBEPAUTEIbHBIE H
OoTpHUIaTeNIbHbIE, AMHUYHBIC, YACTHBIE U OOIIHE, YCIOBHBIE;

BBISBJISITH MaTeMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MIPOTUBOpEUHs B hakTax, JaHHbBIX,
HAONIOJICHUSAX U YTBEPXKACHUAX, MpeAsiaraTb KPUTEPUU I BBISIBICHHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEUYMI;

ACJIaThb BBIBOJAbI C HCIIOJIB30BAHUCM 3aKOHOB JIOTMKH, JOCAYKTUBHBIX W HWHIAYKTHUBHBIX
YMO3aKJIIOUCHHH, YMO3aKIFOUSHHUH M0 aHAJIOTUH;

MIPOBOJUTH CAaMOCTOSITENbHO JOKa3aTeIbCTBA MAaTEMaTHUYECKUX YTBEP)KIEHUHM (TpsMbIE U OT
IIPOTUBHOT0), BBICTpauBaTh apryMEHTAllMI0, IPUBOAUTH MPUMEPHl U KOHTPIPUMEPHI, 0OOCHOBBIBATH
COOCTBEHHBIE CYXKICHHS U BHIBOJIBI;

BBIOMpaTh crmoco0 pemieHus y4eOHOM 3amauu (CpaBHUBATh HECKOJIBKO BapHUAaHTOB PEIICHHS,
BBIOMpaTh HanboJiee MOIXO AN ¢ Y4ETOM CaMOCTOSITENIbHO BBIJICICHHBIX KPUTEPUEB).

basoBble ucciienoBare/ibCKHe AeHCTBUSA:

HCIOJIb30BaTh BOMNPOCHl KaK HCCIEN0BAaTENIbCKUM HMHCTPYMEHT IO3HaHUA, (OpPMYyJIUpOBAThH
BOIPOCHI, PUKCUPYIOITUE MPOTUBOPEUNE, MPOOIEMY, YCTaHABIUBATh HCKOMOE U JTaHHOE, POPMUPOBATH
TAIIOTE3Y, apIT'YMEHTUPOBATh CBOIO MMO3UIIMIO, MHEHHUE;

MIPOBOJIUTH CAMOCTOSTENIBHO CTUIAHUPOBAHHBIN DKCIIEPUMEHT, UCCIIEIOBAaHUE 10 YCTAHOBIIEHHUIO
O0COOCHHOCTEH MaTeMaTHYeCKOro OOBEKTa, SBICHHs, MPOIECCa, BBISBICHUIO 3aBHCHUMOCTEH MEXIy
00BEKTaMHU, SIBJICHUSAMHU, TIPOIIECCAMH;

CaMOCTOSITeNNLHO (hOpMyTHpPOBaThH OOOOIIEHHS W BBIBOABI MO pe3yibTaTaM MPOBEAEHHOTO
HAOIIOJIEHNUs, WCCIIEIOBaHMS, OIIEHHWBATh JIOCTOBEPHOCTh IMOJYYEHHBIX pE3YJIbTAaTOB, BHIBOJIOB U
0000IIIeHMI;

IMPOTrHO3UPOBATE BO3MOXKHOC PA3BUTHEC IMPONLECCA, a TAKIKEC BBIABUIaTh IPCAIIOJIOXKCHUA O €ro
Pa3BUTHUHU B HOBBIX YCJIOBUAX.

PabGora ¢ undopmanmeii:

BBISBJIATH ACPUIUTHI WHGOPMAIMHU, JAHHBIX, HEOOXOJMMBIX JUIsl OTBETa Ha BOMPOC U JUIA
pelieHus 3a1a4u;

BBIOMpATh MH(OPMALIHUIO U3 HCTOYHUKOB PA3JIMYHBIX TUIIOB, aHATU3UPOBATh, CHCTEMAaTH3UPOBATh
Y UHTEPIPETUPOBATh HH(DOPMAILIUIO PA3TUYHBIX BUJOB U (POPM MpeACcTaBICHUS;

CTPYKTYpUpPOBaTh HH(OPMAINIO, MPEACTABIATh €€ B pa3iMyHBbIX (popMax, MILTIOCTPUPOBATH
rpauvecKu;
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OLICHUBATh HAAEKHOCTH MHPOPMAIIMH 110 CAMOCTOSITENTEHO C(HOPMYITUPOBAHHBIM KPUTEPHUSIM.

KomMyHHUKaTHBHbIE YHHBepcaJbHble Y4eOHbIe JelcTBUSA

Oo0menue:

BOCIIpUHUMATL 1 q)OpMy.HI/IpOBaTB CYKACHUA B COOTBETCTBUU C YCIIOBUAMMU U LICIISIMU O6H.I€HI/ISI,
SICHO, TOYHO, I'Pa@MOTHO BBLIPpAXATh CBOIO TOYKY 3pCHHA B YCTHBIX M IMHMCBMCHHBIX TCKCTAX, AABaTb
MOSICHEHUS 110 X0y PEUICHUS 3a/1a4ui, KOMMEHTHPOBATh IOIYUYCHHBIN Pe3ysIbTaT;

B X0JIe 00CYX/IeHH 3a/1aBaTh BOIPOCHI 110 CYIIECTBY 00CYKAaeMOM TEMBI, IIPOOJIEMBbI, peraeMon
3a7a4yM, BBICKA3bIBaTh WJCH, HAIEJICHHBIC HAa IIOMCK DEIICHUS, COIOCTABIATh CBOU CYKACHUS C
CY)KICHUSAMH JIDYTUX YYaCTHHKOB JAMaiora, OOHapyKMBaTh pa3iM4ue M CXOJCTBO MO3WIMHA, B
KOPPEKTHOH Gopme (HOopMyTHpPOBATh PA3HOTIACHS, CBOU BO3PAKECHUS;

OpeACTAaBIATE PE3YyJbTAaTbl PCHICHUA 3aJdadd, OKCICPpUMCHTA, HCCICAOBAHHA, IIPOCKTA,
CaMOCTOSITENIbHO BBIOMpATh (pOpMAT BBICTYIUICHUS C YYETOM 33/7a4 MPE3CHTAMH M OCOOCHHOCTEH
ayJAUTOPHUH.

PeryisiTuBHbIE YHHBepPCaJIbHbIE yUeOHbIe IeiicTBUS

Camoopranuszaums:

COCTaBJIATH IJIaH, AITOPUTM PEILIECHUS 3a/1a4H, BEIOUPATh CIIOCO0 pelIeHus ¢ y4ETOM UMEIOLITUXCSI
PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTUPOBATh U KOPPEKTHPOBATHh BAPUAHTHI PEIICHUN C
y4€TOM HOBOM MH(}OpMaIuu.

CaMOKOHTPOJIb, SMOLMOHAIbHBIH HHTEJLJIEKT:

BIIQJICTh HABBIKAMU IT03HABATEIHLHOW PEeQIIEKCHH KaK OCO3HAHHS COBEPIIACMBIX JEHCTBUH U
MBICJIUTENbHBIX IPOLECCOB, UX pE3yJIbTAaTOB, BJIaJETh CIIOCOOAMU CaMOIPOBEPKH, CaMOKOHTPOJIS
rpoliecca U pe3yibTaTa peleHrus MaTeMaTHUEeCKON 3a1a4u;

NpEeABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IMpH PEIICHHH 3a/ayd, BHOCHUTH
KOPPEKTHUBBI B JESATEIBHOCTh HA OCHOBE HOBBIX OOCTOATEIBCTB, IAaHHBIX, HAMJIEHHBIX OIIMOOK,
BBISIBJICHHBIX TPYTHOCTEH;

OIICHUBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUAM, OOBSCHATH MPUUHHBI JTOCTHKEHUS WIIH
HEJIOCTHXKCHHST PE3YNIbTAaTOB JCATEIHPHOCTH, HAXOIUTh OMIMOKY, NaBaTh OIEHKY NPUOOPETEHHOMY
OTIBITY.

CoBMecTHas1 1eATEJILHOCTD:

MMOHUMATh U HCTIOJIH30BATh MPEUMYIIECTBA KOMaHAHON U MHANBUAYAIbHON PaOOTHI IPH PEIICHUH
y4eOHBIX 3a/1a4, MPUHUMATH I1e]Ib COBMECTHOU e TeNIbHOCTH, TUIAHUPOBATh OPTaHU3AIHI0 COBMECTHON
paboThl, pacmnpenensTh BUIbI pabOT, JOTOBapHBAThCS, OOCYXAAaTh MPOILECC U PE3ylbTaT pPadoTHI,
0000111aTh MHEHHUA HECKOJIBKHUX JIIOIEI;

y4acTBOBATh B IPYHMHOBBIX (hopmax paboThl (00CYkAeHHs, 0OMEH MHEHUMN, «MO3TOBBIE IITYPMbI»
Y WHBIE), BBITIOJHITH CBOIO YacTh PaOOTHI M KOOPAWHUPOBATH CBOM JIEUCTBHS C IPYTUMU WICHAMH
KOMaH/Ibl, OIIEHUBATh KAYECTBO CBOETO BKJIAJa B OOIINI MTPOIYKT MO KPUTEPUIM, CHOPMYIUPOBAHHBIM
YYaCTHUKAMH B3aUMOJICHCTBUA.

INPEAMETHBIE PE3YJIbTATbBI

K koniy 10 knacca oOyyaromuiicss HAy4uTCs:
e CBOOOJHO ONEpPUPOBATH OCHOBHBIMU TOHATUSMHU CTEPEOMETPHUM MpPH PEIIeHUU 337ad U
IIPOBEJIEHUU MaTEMaTUYECKUX PACCYKIECHUI;
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® MPUMEHSITh AKCMOMBI CTEPEOMETPHH W CIEACTBUS W3 HHUX NPU PEIICHUU T€OMETPUUYCCKUX
3anady;

e kJjaccu(UIUPOBATh B3aMMHOE PACIIONIOKEHUE TPSAMBIX B HPOCTPAHCTBE, IUIOCKOCTEH B
MPOCTPAHCTBE, MPSMBIX U TUIOCKOCTEH B IPOCTPAHCTBE;

e CBOOOJHO OMEpPUPOBATH MOHATHUSMH, CBSI3AHHBIMH C YIJIaMH B IPOCTPAHCTBE: MEXIY
MPSIMBIMU B TIPOCTPAHCTBE, MEKTY MPSIMOU U TIIOCKOCTBIO;

e CcBOOOJHO ONEPUPOBATH MOHITHIMH, CBI3aHHBIMU C MHOTOIPaHHUKAMU;

e CBOOOJHO pacrno3HaBaTh OCHOBHBIE BHUJbl MHOTOIPAaHHUKOB (MpU3Ma, MHpaMUJa,
MPSMOYTOJIBHBIN TTapajuieenume, Ky0);

e iIaccu(pUIMPOBATH MHOTOTPAHHUKH, BBIOMPAst OCHOBAHUS IS KIIACCU(DUKALINN;

e CcBOOOJHO ONIEPUPOBATH MOHATHIMHU, CBA3aHHBIMU C CEYEHUEM MHOTOI'PAaHHHUKOB IJIOCKOCTHIO;

e BBLINOJHATH NapauleIbHOE, IIEHTPAIbHOE U OPTOrOHAJIbHOE MHPOEKTHpOBaHUE (GUTYp Ha
IJIOCKOCTh, BBITIOJIHATH N300pakeHus (pUryp Ha miocKOCTH;

® CTPOUTh CEUEHUS MHOTOTPAHHUKOB pPAa3IMYHBIMH METOJIAaMH, BBIMOJIHATH (BBIHOCHBIE)
IJIOCKHE YePTEKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYp: BUJI CBEPXY, COOKY, CHHU3Y;

®  BBIYUCIIATH IUIOMIAH TTOBEPXHOCTEH MHOTOTPAHHUKOB (TIpU3Ma, TUPaMHJIa), TEOMETPUIECKAX
TeJ ¢ MpUMEeHEeHneM (HopMyIr;

e CBOOOJHO ONEPUPOBATH MOHATHUSIMHU: CHMMETPHUS B IMPOCTPAHCTBE, LIEHTP, OCh U IUIOCKOCTh
CUMMETPHH, IICHTP, OCh U TNIOCKOCTh CHMMETPHUH (DUTYPBI;

e CBOOOJHO ONEpPUPOBATH TMOHATHAMH, COOTBETCTBYIOIIMMH BEKTOpPaM W KOOpDAHMHATaM B
MIPOCTPAHCTBE;

®  BBINOJIHATH ACHCTBUS HAJl BEKTOPAMU;

e pemarh 3aJaud  Ha JIOKA3aTeIbCTBO MAaTEMaTHYECKUX OTHOIIGHWH M HaxXOXXICHHE
T€OMETPUUYECKUX BEIWYMH, MIPUMEHsSI MU3BECTHBIE METOABl MPU PEIICHUH MaTeMaTHYEeCKUX
3a]1a4 MOBBIIIEHHOTO U BHICOKOTO YPOBHS CII0)KHOCTH;

® TMPUMEHATh TNPOCTEHIIME TPOrpaMMHBIE CPEACTBA U DJIEKTPOHHO-KOMMYHHKAIIMOHHBIE
CHCTEMBI IIPU PELICHUU CTEPEOMETPHUECKUX 3aau;

® U3BJIEKaTh, MPEOOPA3OBBIBATE W HMHTEPIPETUPOBATh MH(POPMALHUIO O MPOCTPAHCTBEHHBIX
reoMeTpUUYECKUX UTypax, MPeACTaBICHHYIO Ha YePTEKaxX U PUCYHKAX;

® TPUMEHSTH IOJNyYCHHbIC 3HAHWS HA TPAKTHKE: CPAaBHUBATH W AHAJIM3UPOBATH peabHbBIE
CUTYaIluH, MPUMCHATh M3YUCHHBIC IMOHSATHS B MPOIECCE TIOWCKA PEIICHUS MAaTeMaTHYCCKU
chOopMyITUPOBAHHON MPOOJIEMBI, MOJEIUPOBATh pealbHbIe CUTYallUd HA SI3bIKE TE€OMETPUH,
HCCIIEeI0BATh MOCTPOECHHBIE MOJIENTU C MCIIOJIb30BAaHHEM F€OMETPHUUECKUX MOHATHH U TEOpeM,
anmapata anreOppl, pemiaTh MPAKTUYECKHWE 3a7add, CBS3aHHbIE C HaXOXKJICHUEM
T€OMETPUUYECKUX BEIUYUH;

e UMETh MPEICTABICHUS OO0 OCHOBHBIX JTalax Pa3BUTHUS T'€OMETPUU KaK COCTABHOM YacTu
(dbyHIaMeHTa pa3BUTHSI TEXHOJIOTHH.

K koniy 11 kaacca oOyyaromuiicss HAy4UuTCs:

e CBOOOJTHO OINEPHPOBATH TOHSATHSIMHU, CBS3aHHBIMA C LWIMHIPUYECKOH, KOHHYECKOW W
cepuueckoil MOBEpXHOCTAMHU, OOBACHATH CIIOCOOBI MOJTyUEHHS;

® OIEPHPOBATH MOHATHSIMH, CBSI3AaHHBIMH C T€JIAMH BPAIICHUS: IIMIIMHAPOM, KOHYCOM, Chepoit
U 1apoM;

® pacro3HaBaTh Teja BpamieHus (MUIUHIP, KOHYC, chepa U map) U OOBICHITH CIOCOOBI
MOJIyYEHUS TeJl BpallleHus;
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e KJaccu(UIIUPOBATh B3aUMHOE PACIONIOXKEHHUE CHEephl U TIIOCKOCTH;

® BBIYUCIIATH BEIMYUHBI HJIEMEHTOB MHOTOTPAaHHUKOB M TeJNl BpalleHHs, 00BEMBI U IJIONIA TN
[IOBEPXHOCTE MHOTOIPAaHHUKOB M TEJl BPALICHUS, T€OMETPUUECKUX TE€I C NPUMEHEHHEM
opmyu;

e CBOOOJHO ONEPUPOBATh MOHATHAMM, CBS3aHHBIMM C KOMOMHALUSAMHU TeJl BpalleHUs U
MHOTOT'PaHHUKOB: MHOTOT'PaHHUK, BIMCAHHBIN B Cpepy U ONMUCAHHBIN 0K0J0 chepsl, chepa,
BIIMCAaHHAsl B MHOTOTPaHHUK WJIU TEJIO BPAILCHMUS,

®  BBIYUCIATH COOTHOLICHUS MEX/Y IUIOIIAASIMU TOBEPXHOCTEN 1 00bEMaMU IOJOOHBIX TEII;

e u300pakaTh MU3y4yaeMble (UIYphl, BHINOIHATH (BBIHOCHBIE) IUIOCKUE YEPTEXKH U3 PUCYHKOB
IPOCTBIX 00BEMHBIX QUTYp: BU CBEPXY, COOKY, CHU3Y, CTPOUTh CEYEHUS TeJl BPaIllCHUs;

® U3BJEKaTh, MHTEPIPETUPOBATh M MPeoOpa3oBbIBaTh MH(POPMALHUIO O MPOCTPAHCTBEHHBIX
reoMeTpHUecKuX (PUrypax, mpeacTaBICHHYIO Ha YepTeKaxX U PUCYHKaX;

e CcBOOOJHO ONEPUPOBATH MOHITUEM BEKTOP B IPOCTPAHCTBE;

®  BBIIOJHATH ONEPAIMK HaJl BEKTOPaMU;

® 3a/1aBaTh IJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOpPAMHAT;

e peliarh reOMETPUYECKHE 3aJjaul HAa BBIYMCIIEHUE YIJIOB MEXKIY MPSMBIMHU U IIOCKOCTSIMH,
BBIUYHCJICHUE DPACCTOSIHMM OT TOYKU JI0 IIOCKOCTH, B II€JIOM, HAa IPUMEHEHUE BEKTOPHO-
KOOPJAMHATHOI'O METO/IA IIPU PELLIECHUH;

e CBOOOJHO ONEpUpOBaTh IMOHSATHSAMH, CBSI3aHHBIMU C JBM)KEHMEM B IPOCTPAHCTBE, 3HATb
CBOMCTBA JBUKCHUII;

®  BBINOJHATh U300paKEHNsT MHOTOTPAaHHUKOB U TEJl BpallleHUs MpU HapaieIbHOM IEpEHOcCe,
LEHTPAIbHOM CHUMMETPHUM, 3€PKAJIBHOM CHUMMETPUHM, IIPH IIOBOPOTE BOKPYI MPSAMOH,
npeoOpa3oBaHus MOA00HUS;

® CTPOUTH CEUEHHUS MHOTOTPAHHHUKOB M TEJl BPALLEHHUS: CEUEHUs HUIMHApa (MapaiielbHO U
MEPIEeHIUKYJIIPHO OCH), CEYEHHs KOHYyca (MapajiebHble OCHOBAHHUIO U MPOXOSIINE Yepe3
BEpILMHY), CEUECHHUS 11apa;

® CIIOJIb30BAaTh METOJbl IOCTPOEHUS CEUYEHMH: METOJ| CJEI0B, METOJl BHYTPEHHETO
MIPOEKTUPOBAHMSI, METOJT IEPEHOCA CEKYIIEH MI0CKOCTH;

® JIOKa3bIBaThb N'€OMETPUUECKHUE YTBEPKICHMUS;

® [pUMEHATb TeoMeTpuueckue (GakThl Ul pelleHHs CTepPeoOMETPUYECKHX  3ajad,
IIPEAIIOJIararoINX HECKOJIBKO 1Iar0B PELICHHUs], €CJIN YCIOBUS IPUMEHEHNUS 3aaHbl B IBHOM U
HesIBHOU (opMme;

e pemare 3aJaud  Ha JI0Ka3aTE€IbCTBO MAaTEMaTHMYECKMX OTHOIIEHUH M HaxOXKICHHE
TFE€OMETPUUYECKUX BEJIUYUH;

® T[PUMEHSATh MPOrpPaMMHBIE CPEICTBA U 3JIEKTPOHHO-KOMMYHUKAIIMOHHBIE CHCTEMBI MpPH
PELIEHNN CTEPEOMETPUYECKHUX 3a/1a4;

® T[PUMEHATh NOJy4YEHHbIE 3HAHMSI Ha MPAKTHUKE: CPAaBHHUBATH, aHAIM3UPOBATh U OIICHUBATH
peayibHble CUTYallud, NPUMEHATh H3y4YeHHbIE IOHSATHUS, TEOPEMBbI, CBOWCTBAa B IIpOIECCEe
MOMCKA PelIeHHUs] MaTeMaTUYecku chpopMyIupoOBaHHON MPOOIEMbI, MOIECTHPOBATH PeaIbHBIE
CUTyallul Ha S3bIKE N€OMETPHH, HCCIEN0BaTh MOCTPOEHHBIE MOJEIM C HCIOJIb30BAHUEM
TeOMETPUUECKUX TOHATHM M TeopeM, ammapaTa ajreOpbl, peuiatb NpakTHUYECKUe 3a/lauH,
CBSI3aHHBIE C HAXOXKACHUEM I'€OMETPUUECKUX BEJINYMH;

® UMEThb NPEACTaBICHUS 00 OCHOBHBIX 3Tamax pa3BUTHS T'€OMETPUM KaK COCTAaBHOW YacTH
¢byHIamMeHTa pa3BUTHS TEXHOJIOTUH.
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TEMATHYECKOE IIVNTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
n/n NPOrpaMMblI Bcero Kontpoabneie  Ipakririeckue o0pa3oBaTe/bHbIE
padoThI padoThI pecypenr
1 Bseznenue B ctepeoMeTputo 23 1
) B3anMHOe pacnonokeHue npsmsIx B 6 |
IIPOCTPAHCTBE
3 [TapanienbHOCTb NPSAMBIX U IJIOCKOCTEN B g
IIPOCTPAHCTBE
4 [lepnieHIUKYNSPHOCTD MPSMBIX U ’5
IIJIOCKOCTEMN B IPOCTPAHCTBE
VYTIIIBl M pacCcTOSHUSA 16 1
MHororpanHuku 7 1
BexkTops! B mpocTpaHCcTBE 12
2 HOBTOPGHI/IG, 000011IeHNE U CUCTEMATH3AIHS 5 )
3HAHUU
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0
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11 KUIIACC

KoJunyecTBO 4acoB JIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB M TeM Korrrpomsneie  Tpaxriieckie (undposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoTshI pecypen
1 AHanuTH4eckasi FreoOMeTpHs 15 1
) [ToBTOpEHME, 0606H_ICHI:IC u 15 1
CHUCTEMaTHU3aIlus 3HAHUM
3 O0BEéM MHOTOTPaHHUKA 17 1
Tena BpameHus 24 1
5 [Tnomany moBepXHOCTH U 0OBEMBI 9 |
KPYTJIBIX TEJ
6 JBro>xeHus 5 1
. [ToBTOpEHME, 06061HCHI:IG u 17 )
CHUCTEMaTHU3aIlUs 3HAHUM
OBIIEE KOJIMYECTBO YACOB 110 [TPOI'PAMME 102 8 0

[okymeHT co3aaH B anekTpoHHon copme. Ne 74 ot 01.09.2023. NcnonHutens: Mapdwunosa H.B.

Ctpanuua 12 n3 14. Ctpanuua cosgara: 03.11.2023 10:14

Il INIEKTPOHHBIN
=¥ TATAPCTAH



[okymeHT co3aaH B anekTpoHHon chopme. Ne 74 ot 01.09.2023. UcnonHutens: Mapdunosa H.B. 0 AIEKTPOHHbIA
CrpaHunua 13 u3 14. CTpanuua cosaara: 03.11.2023 10:14 =¥ TATAPCTAH



JIuct cormacoBanus k qoxkymeHnty Ne 74 ot 01.09.2023
Wuunnmatop cornacosanust: [Tapdpunosa H.B.
CornacoBanne uaunmuposano: 03.11.2023 10:15

JIMCT coryiacoBaHusi Tum coriracoBaHus: MOCJAeA0BATEIbLHOE

N°e D®UO Cpoxk corjiacoBaHusi Pe3yabTaTt corinacoBanus 3ameuanust

LiIMoamucano

! Mapguiosa H.B. 03.11.2023 - 10:15

[okymeHT cosaaH B anekTpoHHon chopme. Ne 74 ot 01.09.2023. NcnonHutens: Mapdwunosa H.B. N IIEKTPOHHbIA
CtpaHuua 14 u3 14. Ctpanuua cosgana: 03.11.2023 10:16 =¥ TATAPCTAH



