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INOACHUTEJIbBHAS 3AIINCKA

I'eomerpust siBIsIeTCSI OAHUM W3 0a30BBIX KYpPCOB Ha YPOBHE CpelHEro olriero oOpa3oBaHusi, Tak
KaKk o0ecleynBaeT BO3MOXKHOCTb H3Y4YEHMsI TUCIHUIUIMH €CTECTBEHHO-HAYYHON HANpaBiICHHOCTH H
MpeIMETOB r'yMaHUTapHoOro nukia. [Iockoybky joruueckoe MblIUieHue, (popmupyemMoe npu U3y4eHUU
00y4aroImUMHUCs NOHATUHHBIX OCHOB T'€OMETPUH, NMPU JI0KA3aTEIbCTBE TEOPEM U IOCTPOCHUH LEMOYKH
JIOTUYECKUX YTBEP)KICHUM IpU pElIeHUH I€OMETPUYECKHMX 3aJlady, YMEHHUE BBbIIBUraThb U ONPOBEPraTh
TUIIOTE3bl HENOCPEICTBEHHO HCIIOIb3YIOTCSA NPH PELICHUH 337a4 E€CTECTBEHHO-HAay4YHOI'O IMKJA, B
YaCTHOCTH (PU3UUECKHX 3aJ1au.

Lenp ocBOeHMsI MporpaMMbl yueOHOTo Kypca «l'eoMmeTpus» Ha yriyOJ€HHOM ypOBHE — pa3BHTHE
WH/MBUYAIBHBIX CIIOCOOHOCTEeH OOy4YaromuMxcsi MpH HM3YYEHUH TEOMETPUH, KaK COCTaBIISIOLICH
npeaMeTHoi obiactu «MaTemaTtuka U HHPOpPMATHKa) dyepe3 00ecleuyeHue BO3MOKHOCTH MPHOOPETEeHUs
U WCIIOJIb30BaHUsA OoJiee TIIyOOKHUX Te€OMETPUYECKUX 3HAHUM U JCHCTBHM, crieu(UYHBIX T€OMETPUH, U
HEOOXOJMMBIX ISl YCHEIIHOTO TNPO(ecCHOHANBHOTO 00pa30BaHMSA, CBS3aHHOTO C HCIOJIb30BAHHUEM
MaTEMaTHKHU.

[IpropuTeTHBIME 3a7ayaMy Kypca T€OMETpUUM Ha YIIyOJIEHHOM YpOBHE, PACIIUPSIOMIMMH U
YCUITUBAIOIIUMU Kypc 6a30BOT0 YPOBHS, SIBISIFOTCS:

pacimpeHne NpeACTaBICHUS O TEOMETPHHM KaK YacTH MHPOBOW KyJIbTYphl W (popMHpOBaHUE
OCO3HAaHUs B3aUMOCBS3M T€OMETPUH C OKPYKAIOIIUM MUPOM;

dbopMUpOBaHHE TIPENCTaBICHHS O TMPOCTPAHCTBEHHBIX (UTYpax Kak O BaKHEUIINX
MaTEMaTHYECKUX MOJEIISAX, TO3BOJISIFOIINX ONMUCHIBATh M U3Y4aTh PAa3HbIC SIBJICHMS OKPYXKAIOIIEr0 MHpA,
3HAaHME NOHSATUWHOTO amnmapara 1o pasjeny «CtepeoMeTpus» yueOHOro Kypca reoMeTpuu;

(¢hopMHpOBaHHE YMEHHUS BJIAJETh OCHOBHBIMHU IMOHSATHSMHU O MPOCTPAHCTBEHHBIX (QUTypax U HX
OCHOBHBIMHM CBOWCTBaMHM, 3HaHHE TeopeM, (OpMysI M yMEHHE HX NPHUMEHSATh, YMEHUS JOKa3bIBaTh
TEOopeMbl U HaXOAUTh HECTaH/IapPTHBIE CIIOCOOBI PELIeHHUs 3a/ay;

(hopMHpOBaHHME YMEHMSI pacliO3HABaTh HAa YEpTEkKaxX, MOAEIAX U B pealbHOM MUPE MHOTOI'PaHHUKU
U Tella BpallleHusl, KOHCTPYUPOBaTh F€OMETPUUECKHE MOJIEIIH;

(¢bopMHpOBaHHE TIOHMMAaHUS BO3MOYKHOCTH aKCHOMAaTHYECKOTO TIOCTPOCHHUS MaTeMaTUYeCKUX
TeopHii, GopMUpOBaHNE TOHUMAHUS POJIM AKCUOMATHKH TIPH MTPOBEACHUH PaCCYKICHHIA;

¢dbopmMHpoBaHHE YMEHMS BJIAJETh METOAAMHU JI0OKA3aTEeNbCTB U aJTOPUTMOB PEUICHHUs, YMEHUS HX
MIPUMEHSITh, MPOBOJUTH JOKAa3aTelbHbIE PACCYXJCHUS B XOJI€ PEIICHHS CTEPEOMETPHUYECKHX 3a7ad U
3aJ1a4 C MPAaKTHYECKUM CojiepaHueM, (OpMUPOBaHUE MIPEICTABICHHS 0 HEOOXOAMMOCTH J0Ka3aTebCTB
npu 0OOCHOBAHWM MAaTEMAaTUYECKUX YTBEpPKJIEHHH M pOJM aKCMOMATHUKU B MPOBEACHUU JIEAYKTUBHBIX
pacCyKJIeHUH;

pa3BUTHE U COBEPIICHCTBOBAHUE MHTEIJIEKTYaJbHBIX U TBOPUYECKHUX CIIOCOOHOCTEN 00yJarommxcs,
MO3HABATEIbHON AaKTUBHOCTH, HCCIIEJIOBATEIbCKUX YMEHHM, KPUTHUYHOCTHU MBIIUIEHUS, HUHTEpeca K
U3Y4YEHHIO T€OMETPHH;

¢dopmupoBanue (HyHKIIMOHATIBLHONH TPAaMOTHOCTH, PEJICBAHTHOW N€OMETPUH: YMEHHs paclio3HaBaThb
MPOSIBIIEHUSI TE€OMETPUUECKUX TMOHSTHHA, OOBEKTOB M 3aKOHOMEPHOCTEH B pealbHBIX >KU3HEHHBIX
CUTyallMsiX W TpU U3YUYEHUU JPYruX YyuyeOHBIX TMPEAMETOB, TMPOSBICHUS 3aBUCUMOCTEH U
3aKOHOMEPHOCTEM, MOJAEIUPOBAHUS pEAIBbHBIX CUTYallUHd, HCCIEJOBaHUS IIOCTPOEHHBIX MOJIENEH,
MHTEPIIPETALMH [TOJIyUEHHBIX PE3yJIbTaTOB.

OCHOBHBIMHU COJZIEp)KaTeIbHBIMA JIUHUSMH ydeOHoro kypca «['eomerpus» B 10-11 kmaccax
aBisitoTes: «lIpsiMble M IUIOCKOCTH B MPOCTPAHCTBEY, «MHOrorpaHHukmn», «Tena BpameHus», «BekTopsl
Y KOOPAMHATHI B IPOCTPAHCTBEY, «JIBUKEHMSI B IPOCTPAHCTBEY.



ChopmymupoBannoe Bo DPI'OC COO TpeboBaHHE «YyMETh ONEPUPOBATH IMOHATHUIMUY,
pEIIeBaHTHBIME T€OMETPUHU Ha yriIyOJIéHHOM ypoBHE oOydenus B 10—11 kimaccax, OTHOCHTCS KO BCEM
COZIep KaTeNIbHBIM JIMHHUSIM Y4eOHOTO Kypca, a (opMHUpOBaHUE JIOTMYECKUX YMEHH pacrpenensercs He
TOJIbKO TI0 COJEp)KaTeldbHBIM JIMHUAM, HO W 1o roiam oOydenus. Copepxanue oOpa3zoBaHUS,
COOTBETCTBYIOIIlEE MPEIMETHBIM pe3ylbTaTaM ocBoeHusi @DenepaiibHON pabouell  MpPOrpamMMBbl,
pacrpeiei€éHHBIM 10 TOAaM O0Yy4eHUs, CTPYKTYPUPOBAHO TaKMM 0Opa3oM, YTOOBI KO BCEM OCHOBHBIM,
NPUHIUIHAIBHBIM BOIIPOCaM 00ydaromuecs: 00palaiiuch HEOJHOKPATHO. DTO MO3BOJISIET OPraHU30BaTh
OBJIAJICHE TEOMETPUUYECKUMH TIOHATHUSAMU U HaBBIKAMU I[IOCIIEJIOBATEIbHO M IOCTYIMATENbHO, C
cOOMIOIGCHUEM TMIPUHIIMIIA [PEEeMCTBEHHOCTH, a HOBBIE€ 3HAHMUS BKJIIOYATh B OOILIYyI0 CHCTEMY
TEOMETPHUECKUX TMPEJCTaBICHUA OOydYalomMXCcs, pacmupsas W yriayouss e€, oOpasys NpoyHble
MHOYKECTBEHHBIE CBSI3H.

[lepexon k U3y4eHHIO T€OMETPUH HA YIIyOIEHHOM YPOBHE MO3BOJISIET:

co3math  ycnoBus s guddepeHnManud  O0y4eHHS, TOCTPOSHUS  WHIAWBUAYAIbHBIX
00pa3oBaTENbHBIX TPOTPaMM, OOECTIEUUTHh YIIyONEHHOE H3YyYCHHE T'e€OMETPUH KaK COCTaBIISIOIICH
yueOHOro npeaMeTa «MaremaTukay;

MOATOTOBUTH O0YYAIOUINXCS K MPOJIOJDKEHUIO U3yYeHUsI MAaTEeMAaTUKH ¢ Y4€TOM BbIOOpa OymyIieit
npodeccuu, obecrieunBas MPeeMCTBEHHOCTh MKy OOLTUM U MPpodecCrOHAIBHBIM 00pa30BaHUEM.

Ha uzyuenue yuebHoro xypca «I'eomerpusi» Ha yrinyOnéHHoM ypoBHe oTBoautcsa 204 vaca: B 10
kiacce — 102 yaca (3 yaca B Henenmo), B 11 kimacce — 102 yaca (3 gaca B HE€IIO).



COJEP)KAHUE OBYYEHUA
10 KJIACC

IIpsimble ¥ MII0CKOCTH B IPOCTPAHCTBE

OcHOBHbIE TOHATUS CTepeoMeTpuu. Touka, IpsiMasi, IJIOCKOCTb, HpocTpaHcTBO. [loHsTHe 00
AKCHOMAaTUYECKOM ITIOCTPOCHUH CTEPEOMETPHUU: AKCUOMBI CTEPEOMETPHUHU U CIIEACTBUSA U3 HUX.

B3anMHOe pacnosiokeHuE NpsIMBIX B MPOCTPAHCTBE: IIEPECEKAIOIIMECS, MapajulelibHble U
ckpeuBaromuecss npsmele. [Ipu3Haku ckpemmBarommxcss npsameix. [lapamnenbHOCTs OpSIMBIX U
IJIOCKOCTEN B IPOCTPAHCTBE: MapalIesIbHbIE MPSIMbIE B MPOCTPAHCTBE, MAPALIETBHOCTh TPEX MPIMBIX,
napajuieIbHOCTh MPSIMOI M TockocTH. [lapanienbHoe U LEHTpalIbHOE MPOEKTUPOBAHHUE, N300pakeHNe
¢uryp. OCHOBHBIC CBOKMCTBA MapalIeIBHOTO MPOCKTHpPOBaHUS. M300pakeHne Guryp B mapauielIbHOM
MPOCKUMU. YTIIBI C COHANPABIECHHBIMU CTOPOHAMHU, YroJll MEXKIYy HpsIMBIMHU B IPOCTPAHCTBE.
[TapamienbHOCTh IUIOCKOCTEH: NapajljiebHble IIJIOCKOCTH, CBOWCTBA MapaJUICIbHBIX IIIOCKOCTEH.
[Ipocrelimme mpoCTpaHCTBEHHBIE (UTYPhl HAa IUIOCKOCTH: TETpadap, NapajlieNieluIe]], ITOCTPOCHHE
CCYCHMI.

[lepneHUKYISIPHOCTh MPSAMOM M IUIOCKOCTU: MEPHEHIUKYISIPHBIE NpPsIMbIE B IPOCTPAHCTBE,
MpsIMBbIE MTapaJUIECIbHbIE U MEPHEHIUKYISPHbIE K IUIOCKOCTH, MPU3HAK MEPIEHIUKYISIPHOCTA NPSIMOA U
IUIOCKOCTH, TEOpeEMa O MpsAMOM NEpNEeHAUKYISAPHOW IIIOCKOCTU. OpTOroHanbHOE MPOEKTUPOBAHUE.
[lepneHuKynsip M HAKJIOHHBIC: PACCTOSIHUE OT TOYKH [0 IUIOCKOCTH, PACCTOSHME OT MPSAMOM 0
IUIOCKOCTH, TPOEKIUs (GUTYphl Ha TUIOCKOCTh. [lepneHAMKYISIPHOCTh TUIOCKOCTEW: MPHU3HAK
MEePIEHIUKYISIPHOCTH ABYX IJIOCKOCTe. Teopema o TpéxX neprneHauKymspax.

VYriael B IPOCTPAHCTBE: Yroid MEXKAY NPSIMON M IJIOCKOCTBIO, IBYTPAHHBIA YroJl, JUHEWHBIA yroji
IBYrpaHHOro yria. TpéxrpaHHbli U MHOrorpaHsble yribl. CBOWCTBa IMJIOCKUX YIJIOB MHOTOTPaHHOIO
yria. CBOICTBa IJIOCKUX U IBYTPAHHBIX YIJIOB TPEXTPAHHOTO yriia. TeopemMbl KOCUHYCOB U CUHYCOB IS
TPEXTPAHHOTO yIJia.

MHOrorpaHHUKH

Buasl MHOrorpaHHuKOB, pa3BEpTKa MHOrorpaHHuka. [Ipusma: N-yrospHas mnpusma, npsamas u
HAKJIOHHAs TpPHU3MBI, OOKOBas W TMOJHAas MOBEPXHOCTh Mpu3Mbl. [lapamnenenumen, MpsMOYTOIbHBIM
napajieJienunes; U ero cBoicTBa. KpaTuyaiiline myTM Ha TOBEPXHOCTM MHOrorpaHHuka. Teopema
Oiinepa. IlpoctpanctBennas teopema Iludaropa. Ilupammma: Nn-yronpHas mupamuaa, MpaBHIbHAS W
yceuéHHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei NpaBWIbHOM mnupamujibl. IlpaBunbHBIE
MHOTOTPaHHUKHU: MPaBUIIbHAS NPU3Ma U MPaBUIIbHAS MUPAMHAA, PABUIIbHAS TPEYTOJbHAs MUpaMUIA U
MPaBWIbHBIN TeTpadap, KyO0. [IpencraBneHne o MpaBUIBHBIX MHOTOTPAHHUKAX: OKTadAp, AOACKAdIP H
HUKOCAdIP.

Brruucienue 5S1e€MEHTOB MHOTOTPAaHHUKOB: pE&Opa, amaroHanmw, yriael. [lmomans OoKOBOM
MOBEPXHOCTH U TOJHOM TOBEPXHOCTH MPSIMOW MPHU3MBI, IUIOMIAAhL OCHOBAaHUM, Teopema O OOKOBOU
MOBEPXHOCTH MpsiMOoi TpusMmbl. [lnomaas OOKOBOM TOBEPXHOCTH U TMOBEPXHOCTH MPABUILHOM
MApaMU/JIbI, TEOpPEMA O IJIOMAAN YCEUEHHON TUPaMUBI.

CummeTpus B IPOCTPAHCTBE. DJIEMEHTHI CAMMETPHUH MPABIIIHBHBIX MHOTOTPaHHUKOB. CHMMETpHS B
MPaBUJILHOM MHOTOTPAaHHHUKE: CHUMMETpPUSl NapajUlesieuNea, CUMMETPUs TMPABUWIBHBIX MPHU3M,
CUMMETpPHUS TPABUIBLHON MUPAMUIBIL.

BekTopbl M KOOPAUHATHI B IPOCTPAHCTBE

[loHsATHSA: BEKTOp B MPOCTPAHCTBE, HYJIEBOM BEKTOP, JJIMHA HEHYJIEBOIO BEKTOPA, BEKTOPHI
KOJUIMHEapHbIE, COHAIPABJICHHbIE U MPOTUBOIOJIOKHO HANpaBiICHHbIE BEKTOPbl. PaBEHCTBO BEKTOPOB.
JIelicTBUS C BEKTOpaMU: CIOKEHHE U BHIYMTAHUE BEKTOPOB, CyMMa HECKOJBKUX BEKTOPOB, YMHOXEHUE



BEKTOpa Ha unciio. CBOKCTBA CI0KEHUS BEKTOpOB. CBOMCTBA YMHOKEHUs BEKTOpa Ha 4yucio. [lonstue
KOMIUTaHapHble BekTOpbl. [Ipu3Hak koMmianapHoctd TpEX BekTopoB. [IpaBuiio mapamienenumnena.
TeopemMa 0 pa3inoXkXeHUHU BEKTOpa MO TPEM HEKOMIUIaHApHBIM BekTopaM. [IpsiMoyronbHas cucrema
KoopauHaT B mpocTpaHcTBe. Koopaunatel BekTopa. CBs3b MEXAY KOOpPAMHATAMU BEKTOpa U
KOOpJIMHATaMH TOYEK. YTOJI MeXAy Bekropamu. CKalspHOE MPOU3BEICHUE BEKTOPOB.

11 KIIACC

Tena Bpamenus

[TonsTHs: MUIMHAPUYECKAsl MOBEPXHOCTh, KOHUYECKAsi MOBEPXHOCTh, chepruueckasi MOBEPXHOCTh,
oOpasyromue MoBepxHOCcTed. Tenma BpameHHs: IMJIMHAP, KOHYC, YCEUu€HHBIH KOHYC, cdepa, miap.
B3aumuoe pacmonoxenue cdepsl U IJIOCKOCTH, KacaTelbHas IUIOCKOCTh K cepe. M3o0pakenue ten
BpallleHus Ha TUIOCKOCTH. Pa3BépTka nmnunapa u konyca. Cummerpust cepsl 1 mapa.

O6béM. OcHoBHbIE cBoicTBa 00bEMOB Ten. Teopema 00 00BEME MPAMOYTOJIBLHOTO
napajiesienunena u cieactsus u3 He€. OObEM NpsAMON M HAKJIOHHOW MPU3MBI, [IHIMH/IPA, TTUPAMHIBI 1
KoHyca. O0BEM mapa U mapoBOro CETMEHTA.

KoMOuHamu Ten BpalieHus U MHOTOIpaHHUKOB. [Ipu3ma, BrucaHHas B LUJIMHAP, ONMUCAHHAs
okono muimHapa. Ilepeceyenue cdepsl u mapa ¢ mwiockocThio. Kacanue mapa u cdepbl MI0CKOCTHIO.
[ToHATHE MHOTOTpPaHHUKA, OMHCAHHOTO OKOJO CQepsl, cepbl, BHUCAHHOW B MHOTOTPAaHHHMK WJIHM TEIIO
BpAICHHS.

[Inomank MOBEPXHOCTH LMIWHApA, KOHYca, Iuomanb chepsl u e€ wyacreid. [lomobue B
npoctpancTBe. OTHomeHHe 00BEMOB, MoLIaneil moBepxHocTed MmoaoOHbIX (uryp. IlpeoGpasoBanue
no1o0usi, roMmoteTus. Perienne 3a1a4 Ha TIOCKOCTH € MCTIOJIb30BaHUEM CTEPEOMETPUIECKUX METOJIOB.

[TocTpoeHne ceyeHWii MHOTOTPAHHHUKOB M TeJl BpAICHUS: CEYCHUS HWIMHIpaA (MapauieIbHO U
NEePIEHAUKYIIIPHO OCH), CeYeHUs1 KOHyca (IapajuielbHble OCHOBAaHHIO M MPOXOSIIUE Yepe3 BEepIINHY),
CeYeHMsl Ilapa, METOJbl MOCTPOEHUS] CEUEHH: METOJ CJe0B, METOJ BHYTPEHHETO NPOEKTHPOBAHMUS,
METOJI ITePEeHOCa CEKYIIEeH MIOCKOCTH.

BekTopbl 1 KOOPAMHATHI B MPOCTPAHCTBE

Bekroper B mpoctpancTtBe. Omepanuy HaJa BEKTOpaMH. BeKkTOpHOE YMHOXEHHE BEKTOPOB.
CBoiicTBa BeKTOpHOTrO yMHOXeHUs. [IpsiMoyronbHas cuctemMa KOOpAMHAT B npocTpaHcTBe. KoopauHatel
BekTOopa. Pasnoxxenume BekTopa 1o 0Oasucy. KoopAMHAaTHO-BEKTOPHBIH METOA MpH  pEHICHUU
TEOMETPHUECKUX 3a/1ad.

J{BMKeHHMS B IPOCTPAHCTBE

JBwxeHust npoctpaHcTBa. OToOpaxkeHus. [[BukeHus u paBeHCTBO (uryp. OOmume CBOHCTBa
IBWKEHUH. Bunpl ABWKEHMH: MapajulelbHbIM TMEepeHoC, IeHTpajbHAas CHMMETpUs, 3€pKajibHas
CUMMETpHUSs, TOBOPOT BOKPYT npsimoil. [Ipeo6pazosanus mogobus. [Ipsmas u cdepa Ditnepa.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHA YYEBHOI'O KYPCA «I'EOMETPHS»
(YIJIYBJEHHBIN YPOBEHB) HA YPOBHE CPEJJHET'O OBIIIETO OBPA3OBAHMUS

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxaanckoe BOCIUTAHHE:

c(OPMUPOBAHHOCTh TPAXKIAHCKON MO3UIMH OOYYaromerocsi Kak aKTUBHOTO W OTBETCTBEHHOTO
YJieHa POCCHUHCKOro OOIecTBa, MPEJICTaBICHHE O MAaTeMaTHYEeCKMX OCHOBaX (PYHKIIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYp, SBICHHUI, IpOLEAyp TpaxkIaHCKOro oOiecTBa (BBIOOPHI, OMPOCHI M JIpyroe),
YMEHHE B3aUMOJEHCTBOBATh C COLMUAIbHBIMA HMHCTUTYTaMHU B COOTBETCTBUU C HMX (DYHKUUAMU H
Ha3HA4YCHHEM;

2) naTpuoTHYECKOe BOCIIMTAHUE:

c(OPMUPOBAHHOCTh POCCHUICKON TpakIaHCKON HWACHTUYHOCTH, YBAXKEHUS K MPOUUIOMY H
HaCTOSIIEMY POCCHUKMCKOM MaTE€MaTWKH, LEHHOCTHOE OTHOLIEHHWE K JOCTH)KEHHSIM POCCHUHCKHUX
MAaTeMaTUKOB U POCCHUMCKOW MAaTEMaTUYECKOM IIKOJIbI, MCIIOJIb30BAaHUE 3THX JIOCTHKEHUH B JIPYTHX
HayKaX, TEXHOJIOTHSX, chepax SIKOHOMHKHY;

3) AyXOBHO-HPABCTBEHHOE BOCTIMTAHUE:

OCO3HAaHHE JYXOBHBIX IIEHHOCTEH POCCUHCKOrO Hapoaa, c(HopMHpPOBAaHHOCTH HPABCTBEHHOIO
CO3HAHUS, STUYECKOTO IMOBEJICHUS, CBSI3aHHOTO C MPAKTHYECKUM MPUMEHEHHUEM JOCTHKCHUN HAyKu U
JEeSATELHOCThIO YIEHOT0, OCO3HAHUE JIMYHOTO BKJIAJIa B IIOCTPOSCHUE YCTOMYUBOTO OyIyIIEro;

4) 3cTeTMYeCKOe BOCIUTAHME:

ACTETUYECKOE OTHOILIEHHWE K MHUpPY, BKIIOUYAs 3CTETUKY MaTEeMaTUYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/1a4, pEeHICHUH, pacCyKI€HUM, BOCIPUUMUYUBOCTh K MATEMAaTHYECKUM aCIEKTaM Pa3IuIHBIX
BHJIOB UCKYCCTBA;

5) pusuyeckoe BocnuTaAHME:

chOpPMHUPOBAHHOCTh YMEHHUS MPHUMEHATH MaTeMaTHYeCKHe 3HAHWsS B HMHTEpecax 3/I0pOBOTO U
Oe3omacHOro o0pasza >KH3HU, OTBETCTBEHHOE OTHOIIEHHWE K CBOEMY 3/0pOBbIO (3I0pOBOE MHHUTAaHHE,
cOamaHCUpPOBAaHHBIA PEXHUM 3aHATUH M OTAbIXa, PEryispHas (u3nuecKas aKTHUBHOCTb), (hHU3HUECKOE
COBEPILIEHCTBOBAHUE MPHU 3aHATUSAX CIOPTUBHO-03JOPOBUTEIBLHOMN JESTENBHOCTHIO;

6) TpynoBoe BocniuTaHue:

TOTOBHOCTh K TpPYAY, OCO3HAaHHE IIEHHOCTHU TPYAOTIOOWS, HWHTEpPEC K pas3audHbiM cdepam
poeCCHOHAIBHON JIEATETLHOCTH, CBI3aHHBIM C MaTEMAaTUKOW M €€ MPUIOKEHUSIMU, YMEHHE COBEPIIATh
OCO3HaHHBIM BBIOOp Oyaymied mpodeccur W pealn30BbBIBATH COOCTBEHHBIE JKU3HEHHBIC IUIAHBI,
TOTOBHOCTh U CIIOCOOHOCTh K MaTeMaTHYECKOMY OOpa3OBaHUI0 M CaMOOOpa30BaHUIO HA MPOTSKEHHUH
BCEH JKM3HHW, TOTOBHOCTh K aKTHBHOMY YYAaCTHIO B PEIICHHH MPAKTHYECKUX 3a/Ja4 MaTeMaTHYECKON
HaIpaBJIEHHOCTH;

7) 3K0JIOTHYeCKOe BOCTIMTAHHUE:

c(hOPMHUPOBAHHOCTH IKOJIOTUYECKON KYIbTYphl, IOHUMAHUE BIHMSHUS COLUATHHO-IKOHOMHUYECKUX
MIPOLIECCOB HA COCTOSIHME NPUPOJIHOM U COIMAIbHON Cpenibl, OCO3HAHHWE TJI00alIbHOIO XapakTepa
9KOJIOTUYECKHUX MPOoOJIeM, OpUEHTalUsI Ha TIPUMEHEHHE MaTEMaTHYCCKUX 3HAHUM JUIA perieHus 3a1ad B
o0yacTu OKpyKawIeid cpeipl, MIAaHNPOBAHUE MOCTYIKOB M OLIEHKH MX BO3MOXKHBIX TMOCIEICTBUN IS
OKpY>Karollen Cpelibl;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(hOpPMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOILETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU
U OOLIECTBEHHOW TMpPaKTHKH, TOHUMAaHWE MaTeMaTH4YeCKOH HaykM Kak cdepbl 4YeI0BEeYeCKOi
NEeSTEIbHOCTH, 3TANoB €€ pa3BUTUS M 3HAYMMOCTH ISl Pa3BUTHS LMBWIM3AIMHU, OBIAJCHUE SI3BIKOM



MaTEeMaTHKU U MaTeMaTHYeCKON KyJIbTypOH KaK CpeICTBOM MO3HAHUS MHpA, FTOTOBHOCTH OCYIIECTBIIATH
MPOCKTHYIO U UCCIIEI0BATENBCKYIO IEITEIbHOCTh MHUBHUIYAIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIbTATbBI

Ilo3naBaTebHBIE YHHBePCAJIbHbIE YUeOHbIE JeiCTBUS

ba3oBble Jornyeckne AeHCTBUSA:

BBISBIIATh M XapaKTEPU30BaTh CYIIECCTBEHHBIC MPHU3HAKK MAaTEMAaTHYECKUX OOBEKTOB, MOHSATHH,
OTHOIIIEHUH MEXTy MOHATHAMH, (POPMYIUPOBATH ONMPEICICHUS MOHATHH, YCTAHABIMBAT CYIICCTBEHHBIN
MPU3HAK KJIacCU(HUKAIIMN, OCHOBAHUS 11 0OOOIICHUS U CPAaBHEHUS, KPUTEPHUH TIPOBOJUMOTO aHAIH3a;

BOCIIPUHUMATh, (OPMYITUPOBAaTH W  TPEOOpPA3OBLIBATH  CYKICHUS: YTBEPIUTCIBHBIE W
OTpHUILIATENbHBIC, €IMHUYHBIC, YACTHBIE U 00IIKE, YCIOBHbIE;

BBISBIIATh MaTEMAaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3H W MPOTUBOpeUHs B (haKTaX, JAHHBIX,
HAONIOICHUAX U YTBEPXKICHMSX, IMpeajaratb KPUTEPUH [UIsl BBISBICHHUS 3aKOHOMEPHOCTEU H
IIPOTUBOPEYU;

JIeJIaTh  BBIBOJBI C  MCIIOJB30BAHUEM 3aKOHOB JIOTMKHM, JEAYKTUBHBIX UM HWHIYKTUBHBIX
YMO3aKJIIOUEHHUM, YMO3aKIIFOUEHH 110 aHAJIOTUH;

MPOBOAUTh CaMOCTOSITENIBHO JIOKA3aTeIbCTBA MAaTEMaTHYECKHX YTBEPXKACHUN (TpAMBIE U OT
MIPOTUBHOTO), BBICTPAWBaTh APTYMEHTAIMIO, MPUBOJIUTH MPUMEPHl U KOHTPHPUMEPHI, 0OOCHOBHIBATH
COOCTBEHHBIC CYXKICHHSI M BBIBOJIBI;

BBIOMpATh CMOCOO pelieHuss y4eOHOM 3amaun (CpaBHMBAaTh HECKOJIBKO BApUAHTOB pEIICHHUS,
BBIOMpaTh HanboJiee MOAXO AN C YYETOM CaMOCTOSTENILHO BBIEICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBareabcKue AeiicTBUS:

WCIIOIb30BaTh BOMPOCHI KakK MCCIENOBATEILCKUI WHCTPYMEHT TMO3HaHUs, (HOPMYyIUPOBaATh
BONPOCHI, (PUKCUPYIOIINE MPOTUBOPEUNE, MPoOieMy, YCTaHABIUBATh UCKOMOE U AaHHOE, (OpPMUPOBATH
TUIIOTE3Y, ApI'YMEHTUPOBATH CBOIO MO3ULIMIO, MHEHUE;

MPOBOJUTh CAMOCTOSITEIBHO CIJIAHUPOBAHHBIN 3KCIEPUMEHT, UCCICAOBAHHE MO YCTAHOBIICHUIO
O0COOEHHOCTEl MAaTeMaTHYeCKOr0 OOBEKTa, SBJICHHS, IPOIECCa, BBISBICHUIO 3aBUCUMOCTEH MEXITY
00BEKTaMHU, SIBICHUSAMHU, TIPOIIECCAMH;

CaMoCTOSITENFHO (hOpMynHUpoBaTh O0OOOIIEHUST U BBIBOJABI MO pe3yJbTaTaM MPOBEAEHHOTO
HaOJIOJICHUSI, WCCIEOBAaHUSA, OIEHUBATh JOCTOBEPHOCTH TMIOJYYEHHBIX pE3yJIbTaTOB, BHIBOJOB U
00001IIecHMIT;

MIPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE IMPOLIECCA, & TAKKE BBIIABUIATh MPEAMNOJIONKEHUS O €ro
Pa3BUTUU B HOBBIX YCIIOBHSIX.

PabGora ¢ undopmanmueii:

BBISIBIIATH A€PUIIUTH HHGOPMAIINH, TAHHBIX, HEOOXOIUMBIX JJISI OTBETA HA BOTIPOC U VISl PEIICHUS
3aJa4u;

BBIOMpATh MHGOPMAITUIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHATM3UPOBATh, CUCTEMATU3UPOBATH U
WHTEPIPETHPOBATh HMHPOPMAITHIO PA3IMUHBIX BUIOB U (HOPM MPEICTABIICHNUS,

CTPYKTYpUPOBaTh HWHGOPMAIUIO, TMPEACTABIATh €€ B pasIWyHbIX (Qopmax, HLIIOCTPUPOBATH
rpapuyuecKy;

OILICHUBATh HAAEKHOCTh MH(OPMAIIMU TTO CAMOCTOSATEIHHO CHOPMYIUPOBAHHBIM KPHTEPHUSIM.

KoMMmyHMKaTHBHBbIE YHUBEpPCAJIbHbIE y4eOHbIe JeilcCTBUS
O01menmne:



BOCHPUHUMATh U (OPMYIIMPOBATH CYXJCHUS B COOTBETCTBUU C YCJIOBHMSIMH U LIEISIMHU OOIICHUS,
SICHO, TOYHO, I'PAMOTHO BBIPQXXaTh CBOK TOYKY 3pPEHUS B YCTHBIX W IMHUCbMEHHBIX TEKCTaX, JaBaTh
MOSICHEHUS 110 X0y PEIICHUS 3a/1a4yi, KOMMEHTHUPOBATh MOJIYUCHHBINA PE3yIIbTAT;

B X0Jie 00CYX/IeHUs 3a7aBaTh BOIIPOCHI IO CYIIECTBY 00CYk/1aeMOil TeMbl, TPOOJIEMBbI, pelIaeMoi
3aJlauM, BBICKA3bIBaTh WJCH, HAICJICHHbIE HAa IOUCK pELICHUs, COIMOCTABIATH CBOM CYXICHUS C
CYXJCHHSIMH JIPYTUX YYaCTHUKOB JUAJIOra, OOHApY)XWUBaTh pAa3JIMYUE M CXOACTBO TMO3UIUH, B
KOPPEKTHOH opMme GopMyTupoBaTh Pa3HOTIACHS, CBOM BO3PAKCHHUS;

MPEICTaBIATh  PE3yibTaThl PEIICHUS 3aJauyd, OSKCIEPUMEHTa, HCCIEeOBaHUs, IPOEKTa,
CaMOCTOSITENILHO BBIOMpPATh (OpMAT BBICTYIUIGHHMSI C Y4€TOM 3aJau Mpe3eHTalMu U OCOOEHHOCTEH
ayJIuTOPHH.

PeryisiTuBHbIE YHHBepPcaJIbHbIE yUeOHbIe IeiicTBUS

Camoopranuszaums:

COCTaBJIATH IUIAH, AITOPUTM PEIICHUS 3a/1a4H, BEIOMPATh CIIOCO0 PEHmIeHHS ¢ y4ETOM UMEIOITIXCS
pEeCypcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH BAPUAHTHI PEIICHHUM C
y4€TOM HOBOU MH(OPMAIIHH.

CaMOKOHTPOJIb, SMOLMOHAJbHbII HHTEJIEKT:

BIIQJICTh HAaBBIKAMH TIO3HABATEIHHOW pe(dlekcHM KaKk OCO3HAHHS COBEPINACMBIX JCUCTBUUA H
MBICITUTEIIBHBIX TIPOIIECCOB, WX PE3yJIbTaTOB, BIAJETh CIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS
mpolecca v pe3ylibTaTa pelieHusl MaTeMaTH4eCcKol 3a/1auu;

MpEeABUAETh TPYAHOCTH, KOTOPbIE MOT'YT BO3HUKHYThH MPU PEIICHUH 33/1a4d, BHOCUTh KOPPEKTUBBI
B JICATEIBHOCTE HAa OCHOBE HOBBIX OOCTOSTCILCTB, JAHHBIX, HAWJICHHBIX OIIHOOK, BBISBIICHHEIX
TPYIHOCTEN;

OILICHUBAaTh COOTBETCTBUE pe3yibTaTa LENH U YCIOBUSM, OOBSICHSITh NMPUYUHBI JTOCTHKEHUS WU
HEJOCTHKECHHUSI PE3YNIbTATOB JIEATEIHHOCTH, HAXOIUTh OIIUOKY, 1aBaTh OIEHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHAS 1eTEJILHOCTD:

MMOHUMATh ¥ MCTOJB30BaTh MPEUMYIIECTBA KOMAHIHOM U MHANBUIYaTbHON paOOThI IPU PEIICHUH
y4eOHBIX 3aJiay, TPUHUMATh 11€JTb COBMECTHOU NIEATEIbHOCTH, MJIAHUPOBATh OPTraHU3AIMI0 COBMECTHOM
paboThl, pacmpenensTh BUIbI pabOT, IOTOBApPHUBATHCS, OOCYXKAATh MPOILECC W Pe3ynbTaT padoThI,
0000111aTh MHEHHUS HECKOJIBKHUX JIIOIEH;

y4acTBOBaTh B IPYMIOBBIX opMax paboThl (00CyKIeHHs, 0OOMEH MHEHH, «MO3TOBBIE IITYPMbI» U
WHBIE), BBIMOJHATH CBOIO YacTh pabOThl W KOOPJAWHHUPOBATH CBOU JEUCTBHUS C APYTMMH UWICHAMHU
KOMaH/Ibl, OLICHUBATh KaueCTBO CBOETO BKJIaJia B OOMIMH MPOIYKT MO KPUTEPUIM, CHOPMYIHPOBAHHBIM
y4aCTHUKAaMHU B3aHMOJICHCTBHSIL.

HNPEIMETHBIE PE3YJBbTATHBI

K koniy 10 knacca oOyyaromuiicss HAy4uTCs:

e CBOOOJHO OIEpPUpPOBaTH OCHOBHBIMHM TIOHATUSMHU CTE€PEOMETPUM MpU pEIIeHUU 3a1ad U
IIPOBEJICHUU MaTEMaTUYECKUX PACCYKIECHU;

® IIPUMEHATH AKCUOMBI CTEPEOMETPUH U CIIEICTBUS U3 HUX IIPU PELICHUU T€OMETPUUYECKUX 3a/1ay;

e Kjaccu(UUUPOBaTh B3aMMHOE pPAClOJIOKEHUE MpPSIMBIX B IPOCTPAHCTBE, IUIOCKOCTEH B
IIPOCTPAHCTBE, NPSMBIX U IUIOCKOCTEN B IPOCTPAHCTBE;

e CcBOOOJHO ONEPUPOBATh NOHATUSAMHU, CBSI3aHHBIMU C YIJIaMH B IIPOCTPAHCTBE: MEXKAY MPSIMBIMU
B IIPOCTPAHCTBE, MEXY MPSAMOM U MIOCKOCTBIO;

e CcBOOOJHO ONEPHPOBATH MOHATHIMHU, CBI3aHHBIMH C MHOTOI'paHHUKAMU;



CBOOOMHO  pacmo3HaBaTh OCHOBHBIE BHJBI MHOTOTPAHHHKOB (TIpuU3Ma, THpaMUa,
MPSIMOYTOJIBHBIN Mapajuieenume, Ky0);

KJ1accu(UIMPOBaTh MHOTOTPAHHHUKH, BEIOWPAsi OCHOBAHHMS ISl KIIaCCU(DUKAIIHH;

CBOOO/IHO ONEPUPOBATH MOHSATUSIMH, CBI3aHHBIMH C CEYEHUEM MHOTOTPAHHHUKOB IJIOCKOCTHIO;
BBHITIONHATh MMApPAJUICIBHOE, LEHTPATbHOE W OPTOTOHANBHOE MPOSKTUpPOBaHHME (UTYpP Ha
TUIOCKOCTD, BBITIOJHSTH N300paKeHHst (GUTYp Ha MIIOCKOCTH;

CTPOUTH CEYCHHUS MHOTOIPAHHUKOB PA3IMYHBIMH METOJIAMH, BBITIOTHATH (BEIHOCHBIC) TUIOCKHE
YEePTEIKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYD: BUJ CBEPXY, COOKY, CHHU3Y;

BBIYHCIIATH IJIOMAJH TTOBEPXHOCTEH MHOTOTPAHHHUKOB (IpH3Ma, MUPAMHUJIA), TEOMETPUICCKUX
TeJ ¢ MpUMEeHeHueM (Gopmyi;

CBOOOJHO ONEPHPOBATH MOHATHIMH: CHMMETPHS B TPOCTPAHCTBE, ICHTP, OCh U TUIOCKOCTH
CUMMETPHH, IIEHTP, OCh U IIIOCKOCTh CUMMETPHUHU (PUTYPBI;

CBOOOJTHO OIEPHPOBATh MOHATUSMH, COOTBETCTBYIOIIMMH BEKTOpaM W KOOpAWHATaM B
MIPOCTPAHCTBE;

BBINOJIHATH JICHCTBHS HAJl BEKTOPAMH,

pemiate 3amadd  Ha  JIOKA3aTeNbCTBO MATEMATUYCCKUX OTHONICHUH W HaXOXKICHHUE
TCOMETPUUCCKUX BEJIWYHMH, NMPUMEHSS HM3BECTHBIC METOJbl NMPU PEIICHUH MaTEeMaTUYeCKUX
3aJ1a4 MMOBBIMIEHHOTO W BEICOKOTO YPOBHS CIIO)KHOCTH;

MPUMEHSTH MPOCTEHIIINE MPOTrPaMMHBIE CPEICTBA U AJIEKTPOHHO-KOMMYHHKAIIHOHHBIE CHCTEMbI
IIPY PEIICHUN CTEPEOMETPUICCKUX 3a/1a4;

W3BJIEKaTh, TPEOOpPa3OBbIBATh U HWHTEPIPETHPOBATh HH(OPMALUIO O MPOCTPAHCTBEHHBIX
TEOMETPHUYECKUX (PUTYpax, MPEACTABICHHYIO Ha YePTEKAX M PUCYHKAX;

MPUMEHSITh TOJyUeHHBIE 3HAaHWS Ha TMPaKTHUKE: CPaBHHUBATh M aHAJIU3UPOBATh peajbHbIC
CUTyaIluu, TPHUMEHATHh HM3y4eHHBIC IMOHSATHUS B TPOIECCE TOWCKA PEIICHUS MaTeMaTHYECKU
chOpMyITUPOBAHHON TPOOIEMBbI, MOAECTUPOBATh PEAbHBIE CHUTYaIlMM Ha S3bIKE T€OMETPUH,
HCCIIEeIOBATh MOCTPOCHHBIE MOJENN C HCIIOJIb30BAHUEM T'€OMETPUUYECKUX TOHSATHI U TEOopeM,
anmapara anreOppl, pemarh MPaKTUYEeCKWE 33Jlaud, CBSA3aHHBIE C  HaXOXKICHHEM
TCOMETPHUYCSCKUX BEIIMYHUH;

UMETh TPEJCTaBICHUS 00 OCHOBHBIX JTalaX pa3BUTHS TS€OMETPHHM KaK COCTaBHOW 4YacTh
(dbyHIIaMeHTa pa3BUTHSI TEXHOJIOTHH.

K koniy 11 kaacca oOyyaromuiicss HAy4UuTCs:

CBO60)IHO OIICpHUPOBATE IIOHATHUAMHU, CBA3AHHBIMU C HI/IHHHJIPH‘I@CKOI\/’I, KOHUYECKOH W
cepuueckoil MOBEpXHOCTAMHU, OOBACHATH CIIOCOOBI MOJTyUEHHS,;

ONEepUPOBATh MOHATUSMH, CBSI3aHHBIMH C Te€JlaMU BPALCHUS: [UJIUHAPOM, KOHYCOM, cepoil u
1apoM;

pacrmo3HaBaTh Tejla BpalleHus (IWIMHAP, KOHyC, cdepa U map) U OOBICHATH CHOCOOBI
MOJTyYEeHHUS TeJl BPALLCHHUS;

KJ1accu(UIMpPOBaTh B3aUMHOE PACIIONOKEHHE CHEPhI U TNIOCKOCTH;

BBIYUCIIATE BCIIWYMWHBI 3JICMCHTOB MHOI'OIPAHHUKOB W TCJI BpallCHUA, 00BLEMEI U IJIomaau
HOBerHOCTefI MHOT'OT'PaHHUKOB W TCJI BpallCHUSA, TCOMCTPUUCCKHUX TCI C MNPUMCHCHUCM
dopmy;

CBO6OI[HO OIICpHUpPOBATh IOHATUAMU, CBA3AHHBIMU C KOM6HH3.I.IHHMH TCJI BpallCHUSA U
MHOTOTPaHHUKOB: MHOTOTPAaHHWK, BIUCAHHBIM B chepy M ONUCAHHBIA OKOIO chephl, chepa,
BIIMCAaHHAsi B MHOTOTPAaHHUK WJIU TEJIO BPAICHMUS,

BBIYHCIISTH COOTHOUICHHSI MEXKAY IUIOMIAIIMU TOBEPXHOCTEN U 00bEMaMU MOI0OHBIX TE,



n300pakaTh M3y4aeMble (UTYpbI, BBINOJHATH (BBIHOCHBIC) IJIOCKHE YEPTEXKH W3 PHUCYHKOB
IPOCTBIX 00BEMHBIX QUTYp: BUI CBEPXY, COOKY, CHU3Y, CTPOUTh CEYEHUS TEJl BpallleHUs;
U3BJIEKaTh, HMHTEPIPETUPOBAaTh U NPeoOpa3oBbIBaTE HMH(OPMALMIO O MPOCTPAHCTBEHHBIX
reoMeTpHUecKuX (hUrypax, mpeJcTaBICHHYIO Ha YepTeKaxX U pUCYHKaX;

CBOOO/JHO ONIEPUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE;

BBIITOJIHATD OIICpallkii HAJl BEKTOpaMU;

3aJaBaTh IUIOCKOCTh YPABHEHUEM B IEKApPTOBON CHCTEME KOOPAMHAT;

pemiath rCOMETPHUYCCKUC 3adadd Ha BBIYHUCICHHUC YITIOB MCKAY HNPAMBIMU U INIOCKOCTAMH,
BBIYMCIICHUC paCCTOSIHI/If/’I OT TOYKH [0 IUIOCKOCTH, B LCJIOM, HAa MNPUMCHCHHEC BCKTOPHO-
KOOPAMHATHOI'O METO/1a MPH PEICHUH;

CBO6OI[H0 ONneprupoBaTh MNOHATUAMH, CBA3AHHBIMU C JAIBHMXXCHHCM B IPOCTPAHCTBC, 3HATH
CBOMWCTBA JBU)KEHUI;

BBINOJIHATh W300pa’keHUsl MHOTOI'PAaHHUKOB M TeJl BpAIlEHUS NpPU MapajuleIbHOM IepeHoce,
LEHTPAJIbHOW CHUMMETPUHU, 3€pKaJlbHOM CHMMETpPUM, IpPU IOBOPOTE BOKPYI MpPSIMOIi,
peoOpa3oBaHus MOI00HS;

CTPOUTH CEUEHHUs] MHOTOTPAHHUKOB M TEJ BPALICHUSA: CEYEHUS LMIMHIpa (mapaljelbHO U
MEPIIEHANKYIISIPHO OCH), CEYeHHsI KOHyca (TapajuiesbHble OCHOBAHHUIO W MPOXOMSIINE Yepes3
BEpILKHY), CEYECHHUS 11apa;

HCIIOJIB30BAaTh MCTOABI ITOCTPOCHHA CEUCHUM: METOHA  CIICOOB, METOL BHYTPCHHCTO
IIPOEKTUPOBAHHUS, METOJI IIEpeHOCa CEKYIEH MIIOCKOCTH;

AOKa3bIBATh TCOMETPUUCCKUEC YTBCPIKACHU,

NPUMEHATh  TeoMeTpudyeckue  (GakTbl i1 pelIeHHs  CTepeOMETPUYECKMX  3ajad,
npeanojararomux HECKOJIbKO IIaroB pCuiCHUsA, €CJIN YCIIOBUA IMPUMCHCHUA 3a/laHbI B SIBHOW M
HesIBHOU (opMme;

peuiaTtb 3a1a4uu Ha  JO0Ka3aTCJIbCTBO MaTEMATUUYCCKUX OTHOIIECHUH n HaXOXJICHUC
reOMETPHUECKUX BEIUYHH;

IPUMEHATh MPOTPaMMHBIE CPEACTBA U DJIEKTPOHHO-KOMMYHMKALIMOHHBIE CHCTEMBI IpU
pELICHUH CTEPEOMETPUUECKUX 3a/1a4;

IPUMEHATh IOJydeHHblEe 3HAHUS Ha INpaKTHKE: CPaBHMBATH, AHAIM3MPOBATh U OIEHUBATh
peanbHble CUTYAIMH, IPUMEHATh U3Y4YE€HHbIE MTOHITHS, TEOPEMbI, CBOMCTBA B MPOLIECCE MTOMCKA
perieHus MaTeMaTHIeCKu CHOPMYITUPOBAHHONW TTPOOIEMBI, MOJICTUPOBATh PEaTbHbIC CUTYaIlH
Ha A3BbIKC '€OMCTPHHU, UCCIICAOBATH IMMOCTPOCHHBIC MOJCIN C UCITOJIB30BAHUEM I'€COMETPUUICCKUX
MOHATUH W TeopeM, ammapaTa anreOpbl, pemaTh MPAaKTUYeCKHe 3aJayd, CBS3aHHBIE C
HaXO0XKJICHUEM T'€OMETPUYECKUX BEIINUMH;

UMETh MpeJCTaBleHUs] 00 OCHOBHBIX JTalax pa3BUTHUS TEOMETPUM KaK COCTaBHOM YacTH
¢byHIamMeHTa pa3BUTHS TEXHOJIOTUH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
Kosun4vecTBo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB U TeM (undposbie)
n/n NPOrpaMmblI Bcero Kontpoaensie  IpaxTiiecikue o0pa3oBaTe/bHbIe
padoThI padoTshI pecypenI
1 BBenenue B ctepeoMeTpuio 23 1
9 B3anMHOE pacnosiokeHue NpsiMbIX B 6 1
POCTPAHCTBE
3 [TapannenbHOCTh NPSMBIX M IUIOCKOCTEH B 3
POCTPAHCTBE
4 [TepnieHAUKYIAPHOCTD MPSIMBIX U o5 1
IUIOCKOCTEH B MPOCTPAHCTBE
VYriel U paccToOssHUS 16 1 1
MHororpanHuKu 7 1 1
7 BexTopsl B mpocTpaHcTBE 12
8 HOBTOPGHI/IG, 000011IeHHEe U CHCTEMATHA3 AU 5 p
3HAHWUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 3




11 KUIIACC

KoauvecTBo 4acoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3ieioB U TeM uudpoBbIe
Ne n/n P Kontpoabnbsie  IlpakTuueckue (udpp )
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcbl
1 AHanuThuyeckas reoMeTpusl 15 1
5 IToBTOpEHME, 0000IICHUE 1 15 1
CUCTEeMAaTH3alHsl 3HAaHHA
O0bEM MHOTOTpAaHHUKA 17 1 1
Tena Bpaienus 24 1 1
5 [Tnomaau moBEpXHOCTH U 00BEMBI 9 1
KPYTJBIX TET
6 JBr>xeHus 5 1
7 [ToBTOpeHwUe, o606meHI:Ie U 17 2
CUCTEMAaTH3AIIHSI 3HAHHHA
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 2
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