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IHHOSACHUTEJ/IBHAS 3AIINCKA

I'eomeTpus sBnsieTcst OMHAM U3 0a30BBIX KypCOB Ha YPOBHE CpPEIHEro o0IIero o0pa3oBaHH, TaK
Kak o0ecleunBacT BO3MOXKHOCTh H3yU€HHS MAWCLUIUIMH €CTECTBEHHO-HAyYHOW HANpaBICHHOCTH U
NpeMETOB TYMaHUTApHOTrO LuKIa. [IoCKONBKY JIOTHYECKOE MBIIUIEHHE, QOpMUpYyeMOe MpPU H3Y4YCHUH
00yJaromuMHCcs MOHATUIHBIX OCHOB I'€OMETPUH, IPHU AOKA3aTEIbCTBE TEOPEM M MOCTPOSHHUH LIEHNOYKH
JIOTHYECKHUX YTBEpIKICHUH NMPU pPEHIEHUH TeOMETPHUYECKHX 3aad, YMEHHE BBIABHIATh W OMPOBEPrarh
TUIOTE3bl HEMOCPEACTBEHHO HCIONB3YIOTCA MpPH PEIIEHUWH 3a7ad eCTECTBEHHO-HAyYyHOro ILHKJA, B
YaCTHOCTH (PU3NYECKUX 3a7ad.

Lenb ocBoeHus nporpamMmMel yueOHOro Kypca «I'eomerpus» Ha yriayOJaEHHOM ypOBHE — pa3BUTHE
WHIWBUAYaJIbHBIX CIHOCOOHOCTEH OOydalomMxcs MpW HM3YYCHWH TEOMETPUH, KakK COCTaBISIOIICH
peaMeTHON obmactn «MareMaTnka 1 HHPOpMaTHKa» depe3 o0ecredeHne BO3MOKHOCTH ITPHOOPETCHHS
U HUCTIONB30BaHUA OoJiee TIIyOOKHUX M€OMETPHUUYECKUX 3HAHWN M JEHCTBUH, CIeHU()UUHBIX T'€OMETPHH, U
HEOOXOMUMBIX JIsi YCIENHOTO NpOQecCHOHATBFHOrO 00pa30BaHMUs, CBSI3aHHOTO C HCIIOJIb30BAaHUEM
MaTEeMaTHKH.

[TpuoputeTHBIME 3ajadyaMH Kypca T€OMETpHM Ha YIIyOJIEHHOM YpPOBHE, PaCIIUPSIOIIMMH H
YCUJIMBAIOLIMMU Kypc 0a30BOT0 ypOBHS, SIBIISIOTCS:

pacuipeHre MpeACTaBICHUsI O T'€OMETPHHM KaK YacTH MHUPOBOW KyNbTyphl W (HOpMHpOBaHHE
OCO3HAHMUS B3aUMOCBSI3H T€OMETPHHU C OKPYKAIOIIUM MUPOM;

(bopMHUpOBaHHE IPEACTABICHUS O IPOCTPAHCTBEHHBIX (PUTYpaxX KaK O BaKHEHIINX MaTEMaTHUYECKUX
MOJIEJSIX, TO3BOJIAIOIIMX OIUCBIBATh M U3ydaTh pa3HbIE SBICHUS OKPYXKAlOIIEro MHpa, 3HaHUE
MOHATUIHOTO amnmnapara 1o pasjeny «CrepeoMeTpus» yueOHOro Kypca reoMeTpuH;

¢dbopMHpPOBaHHE YMEHHUS BJIQAECTh OCHOBHBIMU IOHSATHAMHU O IPOCTPAHCTBEHHBIX (Urypax M HX
OCHOBHBIMH CBOMCTBaMH, 3HAHHE TeopeM, (POPMYI K YMEHUE UX TPUMEHSTh, yMEHHUS IOKa3bIBATH TEOPEMBI
Y HaXOJIUTh HECTAHAAPTHBIE CTIOCOOBI PELICHMS 3a/1a4;

(dbopMHpOBaHIE YMEHHS PACIIO3HABATh Ha YepTexax, MOJICNISIX U B PeabHOM MUPE MHOTOIPaHHUKU
U TeJa BPaLleHUs, KOHCTPYHPOBATh T€OMETPUUECKUE MOJIEIIN;

¢dopMHpOBaHNE TOHUMAHUS BO3MOXKHOCTH aKCHOMATHUYECKOTO TIOCTPOCHHSI MaTeMaTHUYECKHX
Teopuid, POPMUPOBAHNE TOHUMAHHSI POJIM AaKCHOMATUKH TPH [IPOBEICHUH PACCYKICHHM;

¢dbopMHUpOBaHHE YMEHHUS BIaJETh METOJaMH JOKA3aTeNIbCTB M aJTOPUTMOB PELICHUS, YMEHHS HUX
MIPUMEHSTH, TPOBOAUTH JJOKa3aTebHBIE PACCYXkKIECHHUS B X0/I€ PEIICHHS CTEPEOMETPHUUECKHX 3a1a4 1 3a1a4
C TPaKTUYECKUM COJIepKaHHeM, (OPMUPOBAHHE MPEACTABICHUS O HEOOXOJUMOCTH JIOKa3aTeNLCTB MPH
000CHOBAaHMM MAaTE€MaTHYEeCKUX YTBEPXKICHUH M POIM AKCHOMAaTHKH B MPOBEIEHHH [EIyKTHBHBIX
paccyKJIeHu;

pa3BUTHE ¥ COBEPIICHCTBOBAHNE MHTEIICKTYaIbHBIX U TBOPYECKHUX CITOCOOHOCTEH 00yJaromuxcsl,
MO3HABATENILHOM AKTHUBHOCTH, HCCJIEIOBATEIbCKUX YMEHHUH, KPUTHUYHOCTH MBILUICHUS, WHTEpeca K
W3YYEHUIO T€OMETPUH;

(dbopMmupoBaHe QYHKIIMOHAEHONH IPaMOTHOCTH, PEJICBAHTHON T€OMETPHH: YMEHHUs Paclio3HaBaTh
NPOSIBIICHUST TEOMETPUUYECKHX MOHSATHH, OOBEKTOB W 3aKOHOMEPHOCTEH B pEalbHBIX >KU3HEHHBIX
CHUTyalUsiX M TpH U3YYEHHH JAPYrUX YUYeOHBIX NPEAMETOB, MPOSBICHHUA 3aBHUCUMOCTEH H
3aKOHOMEPHOCTEH, MOJENMPOBAHUS pEATbHBIX CHUTYyalldd, WCCIEIOBAaHUS TIOCTPOCHHBIX MOJENEH,
WHTEPIPETALNH TTOTYISHHBIX PE3yIbTaTOB.

OCHOBHBIMH COZIEPKATEIbHBIMU JIMHUSAMH ydeOHoro kypca «l'eomerpus» B 10-11 kmaccax
aBisitoTes: «lIpsiMble M TIIIOCKOCTH B IPOCTPAaHCTBE», « MHOrorpaHHukm», «Temna Bpamenus», «BekTopsl u
KOOPIHMHATHI B TPOCTPAHCTBEY, «JIBIKEHUS B IPOCTPAHCTBE.

ChopmynupoBanHoe Bo DPI'OC COO TpeboBaHME «YyMETh OINEPUPOBATH TOHATHUSIMHY,
peNeBaHTHBIMU T€OMETPHM Ha YriyOn€HHOM ypoBHe oOydeHust B 10—11 kiaccaX, OTHOCHTCS KO BCEM
COJIepKATENLHBIM JIMHUSIM yu4eOHOTO Kypca, a GopMUpOBaHUE JIOTUYECKUX YMEHHH pacIipesielisieTcsi He
TOJBKO IO COJEP)KaTeNBbHBIM JIMHUSAM, HO M 1o rogaM oOydenus. Conep:kaHue o00pa3oBaHUS,
COOTBETCTBYIOIIEE TMpPEIMETHBIM pe3yibTataM ocBoeHus @exepanbHoil paboueil MpOrpaMmbl,
pacrpenenéHHbIM 110 rofaM o0y4eHus, CTPYKTYpHUPOBAHO TaKUM 00pa3oM, 4TOOBI KO BCEM OCHOBHBIM,
IPUHIMIIHAIBHBIM BOIIPOCaM O0y4aroluecs: 00palaluch HEOJHOKPATHO. DTO MO3BOJISIET OPraHU30BaTh
OBJIQICHUE TCOMETPHUYCCKHMHU IOHSITUSAMH W HaBBIKAMH TIOCIEIOBATEIIFHO M TOCTYNATENBHO, C
COONIOJICHNEM TMPHUHIMNA T[PECMCTBEHHOCTH, a HOBBIE 3HAaHUS BKIIOYAaTh B OOIIyI0 CHCTEMY



TEOMETPUUECKUX TIPEJICTABIICHHHA OOYyJaromuxcs, pacmmpsss u yriyonss e€, o0pa3ys NpodYHbIE
MHOXECTBEHHBIC CBSI3H.

[Tepexon kK M3y4EHUIO TE€OMETPUH Ha YTIyOJIEHHOM YPOBHE MO3BOJISIET:

co3matb ycmoBus ans  auddepeHumanyum  00ydeHHs, TOCTPOCHUS  WHAWBUAYaJIbHBIX
00pa30BaTeNbHBIX MPOTPaMM, OOECTEeUUTh YIIIyONEHHOE W3YYCHHE TEeOMETPHH KaK COCTaBIISIOIICH
yueOHOro nmpeamera «MaTeMaTukay;

MOJATrOTOBUTH O0YYAIOIIMXCA K MPOAODKSHUIO U3YUYEHHsI MAaTEMaTHKU ¢ Y4ETOM BBIOOpa Oymymiei
npodeccun, obecrednBas MPeeMCTBEHHOCTh MEXKIY OOIIMM U TPOPeCcCCHOHATFHBIM 00pa30BaHUEM.

Ha uzyuenmne yae6HOTO Kypca «['eomeTpus» Ha yriryon€HHOM ypoBHe otBoamtcs 204 gaca: B 10
kiacce — 102 vaca (3 gaca B Henenmo), B 11 kiacce — 102 vaca (3 vaca B HEZGI0).



COJEPXAHUE OBYYEHUSA
10 KJIACC

IIpsiMble ¥ MJIOCKOCTH B MPOCTPAHCTBE

OcHOBHBIE TOHSTHA cTepeoMeTpuH. Touka, mpsmas, MIOCKOCTh, MpocTpaHCcTBO. [loHstne 00
AKCHOMAaTHYECKOM ITOCTPOECHUH CTEPEOMETPUU: AKCHOMBI CTEPEOMETPHUH H CIIEICTBHS U3 HUX.

B3aumHoe pacrnonoxeHHe MNpsAMBIX B TNPOCTPAHCTBE: IIEpeceKarolyecsd, MNapajuleIbHble U
cKpemyBaronecss mnpsmble. [Ipu3Haku ckpemuBaronmMxcs NOpaAMbIX. [lapannenbHOCTh MNPSIMBIX U
IUIOCKOCTEH B IIPOCTPAHCTBE: MapasuIeNbHBIE NPSAMBIE B IIPOCTPAHCTBE, MApaLIENbHOCTh TPEX NPAMBIX,
HapasieaIbHOCTh MPSIMOM M IutockocTH. [lapaniensHoe U LEHTpabHOE MPOEKTUPOBAHKUE, N300paKEeHUE
¢uryp. OcHOBHBIE CBOMCTBa MapajuIebHOTO MpOeKTHpoBaHMA. M300paxenue Guryp B mapajuienbHOM
MPOEKINU. YTIBl C COHAaNpaBICHHBIMH CTOPOHAMH, YIOJ MEXIy MpsIMBIMH B IIPOCTPAHCTBE.
[TapannensHOCTh IUIOCKOCTEH: TMapajulelibHble IIJIOCKOCTH, CBOMCTBA MapaielbHBIX IUIOCKOCTEH.
[Mpocrefiine mpocTpaHCTBEHHbIE (UTYPHl Ha TUIOCKOCTH: TETPadAp, MapajuieNienuIesl, MOCTPOCHUE
CEUYECHU.

IlepnieHAUKYIAPHOCTh NPAMOM M IUIOCKOCTH: TEPHEHIUKYISpHBIE MpsMBIE B IPOCTPAHCTBE,
NpsIMbIE MapajulebHbIE U MEPIEeHANKYISPHbIE K MJIOCKOCTH, MPU3HAK MEPHEHIUKYIIPHOCTH NPIMOil U
IUIOCKOCTH, TeopeMa O MpsMOH MEepHEeHIUKYISIpPHON IUIOCKOCTH. OpTOroHaJbHOE TNPOEKTHPOBAHUE.
IlepieHOUKYIAp W HAaKJIOHHBIE: PACCTOSHHE OT TOYKH IO IIJIOCKOCTH, PACCTOSIHHE OT MIPSAMON IO
IUIOCKOCTH, TpPOEKUus (UIypbl Ha IUIOCKOCTh. llepmeHOuKyNApHOCTh IUIOCKOCTEH: IPH3HAK
MEPIEeHIUKYIAPHOCTH JBYX ITOCKOcTel. Teopema o TpEX NeprneHAnKyIsIpax.

VYribl B IPOCTPAHCTBE: YIOJd MEXAY IMPSIMOM U IIIOCKOCTBIO, ABYTPAHHBIM Yroj, JTUHEUHBIA yroi
JIBYT'PaHHOTO yria. TpéXrpaHHblii © MHOTOTpaHHbIe yIiibl. CBOMCTBA IIJIOCKUX YTJI0B MHOTOTPAHHOTO yTJIa.
CBoiicTBa MJIOCKMX M ABYIPAaHHBIX YIJIOB TPEXTPAHHOTO yria. TeopeMbl KOCHHYCOB M CHHYCOB IS
TPEXTPAHHOIO YIJIA.

MHororpaHHuK#n

Bunbl MHOTOIpaHHUKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: N-yrosibHas mnpusma, npsMas U
HAKJIOHHAsi TPU3MbI, OOKOBas M TOJHAs TOBEPXHOCTh Mpu3Mbl. llapamnenenunen, mpsMOYTroOJIbHBIN
napaJuleenuIe] 1 ero ceorictea. Kpardaiime myTH Ha MOBEPXHOCTH MHOTOrpaHHMKa. Teopema Jitnepa.
IIpoctpanctBennas teopema lludaropa. [lupamuma: N-yronpHas nupaMujaa, NpaBUibHAsS M yceUEHHAs
nupamusl. CBolicTBa pédep U GOKOBBIX TpaHel MpaBUIIbHOMN MupaMusl. [IpaBuiibHbIE MHOTOTPaHHUKH:
MpaBWJIbHAs TpU3Ma WU MpaBUIbHAs NHpPaMUAa, MpaBUJIbHAs TPEYrojbHAas MHUpaMUAa W TPaBUIBHBINA
TeTpa’ap, Ky6. [Ipeacrasienne o mpaBUIbHBIX MHOTOTPAHHUKAX: OKTAa3P, JOACKAIAP U UKOCAIP.

BbruncieHre 3J€MEHTOB MHOTOIDaHHUKOB: pEOpa, auaroHanu, yriel. [liomans OOKOBOH
MOBEPXHOCTH M TOJHOM MOBEPXHOCTH TPSMON TPHU3MBI, IUIONIAh OCHOBaHH, TeopeMa O OOKOBOH
MOBEPXHOCTH NpsAMoi npu3Mbl. [lnomans 00KOBOH MOBEPXHOCTH M IOBEPXHOCTHU MPABUIILHOIN MUpaMHIB,
TeopeMa O IUIOIAAN YCEUEHHON MTUpPaMUIbI.

CuMMeTpHs B MPOCTPAHCTBE. DJIEMEHTHl CHMMETPHH PABUIHHBIX MHOTOTPaHHUKOB. CHMMETpHS B
MPAaBUJIBHOM MHOTOTPAaHHUKE: CHUMMETpPHUS Mapajielielunena, CHMMETPHsl MpPaBHWIBHBIX IPU3M,
CUMMETPUS NPaBUIBHON UPaMUJIBIL.

BekTophl U KOOPAMHATHI B IPOCTPAHCTBE

IloHsTHS: BEKTOpP B MPOCTPAHCTBE, HYJIEBOW BEKTOp, JJIWHA HEHYJIEBOTO BEKTOPA, BEKTOPHI
KOJJIMHEApHBIE, COHAIIPABICHHBIC U MPOTHBOIIOJIOKHO HAIMpPABICHHBIE BEKTOPHI. PaBEHCTBO BEKTOPOB.
JeiicTBusI ¢ BEKTOpaMH: CJIOKE€HHE W BBIYMTAHHUE BEKTOPOB, CyMMa HECKOJBKHUX BEKTOPOB, YMHOXXECHHE
BeKTOpa Ha ymcio. CBoiCTBa crokeHus] BeKTOpoB. CBOWCTBAa YMHOKEHHUSI BeKTopa Ha umcio. [lonarue
KOMIUTaHapHbIE BeKTOpbl. lIpu3Hak KkomIutaHapHOCTH TpEX BeKTOpoB. llpaBmio mapamienenunena.
Teopema 0 pa3iloXKEHHMHM BEKTOpa NO TpEM HEKOMIUIAaHAPHBIM BekTopaM. [IpsmoyronpHas cucreMa
KoopauHaT B mpocTpaHcTBe. KoopauHatsl BekTopa. CBsi3p MeXIy KOOpAMHAaTaMU BeKTOpa MU
KOOpAMHATAMU TOYEK. YTOI MeX1y BekTopamu. CKalipHOE IPOU3BEACHNUE BEKTOPOB.

11 KJIACC

Tesa BpameHus
[MousTHS: MMIMHAPUYECKas TOBEPXHOCTh, KOHUYECKas MOBEPXHOCTh, ChepruiecKasi MOBEPXHOCTh,
oOpa3yromue moBepxHOcTe. Tena BpamieHUs: IWIMHAP, KOHYC, YCEUEHHBIH KOHYyC, cdepa, Imap.



BzaumMHuoe pacronoxkenue cdepsl W TUIOCKOCTH, KacaTeibHas IUIOCKOCTh K cdepe. M3o0pakeHne Ten
BpallleHus Ha II0cKocTH. Pa3BépTka munmHapa 1 kKoHyca. CuMmmeTpust cepsl U mapa.

O0véMm. OcHoBHBIE CcBOHCTBa 00BEMOB Ten. Teopema 00 00bEME MPSIMOYTONBHOTO
napaienenumnena u cieacTsust u3 He€. OO0bEM MpsIMOI M HAKJIOHHON MPU3MBI, IUJIMHPA, TUPAMHUIIBI 1
koHyca. O0OBEM mapa U MapoBOTO CErMEHTa.

KomOunanmy Ten Bparienns 1 MHOTOTpaHHHUKOB. [[pr3ma, BircanHas B IWIMHAP, OTIMCAHHAS OKOJIO
munuHapa. [lepeceuenne chepsl u mapa ¢ miockoctblo. Kacanue mapa u cdepsl miockocteio. [lonstue
MHOTOTPaHHUKA, OTIMCAHHOTO OKOJIO cepbl, chepsl, BIUCAHHOW B MHOTOTPaHHUK WM TEJIO BPAIICHUS.

[Inomanp TOBEpXHOCTH WWIMHApPA, KOHyca, Iuiomans chepsr u e€ dyacreil. llomobme B
npoctpaHncTBe. OTHOIIEHHE O00BEMOB, IUIONIANEH MOBepXHOCTEH TNONOOHBIX (uryp. IIpeobpasoBanue
nogo0wust, romoTeTusl. Perienne 3a1ay Ha TIIOCKOCTH C UCTIONB30BaHUEM CTEPEOMETPUIECKUX METOJIOB.

IlocTpoeHne cedeHnii MHOTOTPAHHMKOB WM TEJ BpAIleHUs: CEYCHWS HWIMHApA (MapauiedbHO U
NEPIEHIUKYISPHO OCH), CeUeHHsI KOHyca (MapaijielbHble OCHOBAaHHUIO M TPOXOMSIIIE Yepe3 BepLINHY),
CCUCHUA IIapa, METOJbl IMOCTPOCHHA CEUCHUI: METOJ CJI€A0B, METOJ BHYTPCHHCTO IMPOCKTHPOBAHUA,
METO/I TIEpEeHOCa CeKYIIEeH MIOCKOCTH.

BekTophl M KOOPAUHATHI B IPOCTPAHCTBE

BexTops! B ipocTtpancTBe. Onepanuu HaJ BeKTopaMu. BekTopHoe yMHOKeHHe BEKTOpoB. CBOHCTBA
BEKTOPHOTO yMHOXeHUs. lIpsMoyronpHasi crucTeMa KOOpAMHAT B IpocTpaHcTBe. KoopauHaThl BEKTOpA.
Paznoxxenune BexTopa mo 6azucy. KoopanHaTHO-BEKTOPHBIN METOJT TIPY PEIICHUH T€OMETPUIECKHX 3a/1a4.

J{BUKeHMSA B MPOCTPAHCTBE

Jewxenus npoctpancTBa. OtoOpaxkenus. J[BmxeHus u paBeHcTBO ¢uryp. OOmme cpoiicTsa
JBWKECHUN. Buabl NIBI)KEHUIN: TapaJIeNIbHbIN IEPEHOC, LICHTPaIbHAsl CHMMETPUS, 3epKalbHasi CHMMETPHUS,
MOBOPOT BOKpyT npsimoii. [IpeoOpazoBanus nogobust. [Ipsimas u chepa Ditnepa.



IILTAHUPYEMBIE PE3YJIbTATBI OCBOEHHA YYEBHOI'O KYPCA «I'EOMETPUS»
(YIUIYBJIEHHBIN YPOBEHbB) HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA30BAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxnanckoe BoCIUTAHUE:

c(hOpMHPOBAHHOCTh TPAKIAHCKOW TO3WIHU OOYYAroIerocss Kak aKTUBHOTO W OTBETCTBEHHOTO
YJicHa POCCUICKOr0 OOINECTBa, INPEACTABICHUE O MAaTEMAaTHYSCKUX OCHOBaX (DYHKIMOHHPOBAHUS
Pa3IMYHBIX CTPYKTYP, ABJICHHIA, IPOLEAYP TPaXKIAHCKOT0 001ecTBa (BEIOOPHI, OTIPOCHI U APYroe), YMCHHE
B3aMMO/IEWCTBOBATH C CONMABHBIMI HHCTUTYTaMH B COOTBETCTBHH C MX (DYHKIMSIMH U Ha3HAUYCHUEM;

2) NaTpHOTHYECKOE BOCIUTAHNE:

c(hOpMUPOBAHHOCTh POCCHICKOW TPaXJAHCKOW WJACHTUYHOCTH, YBAXKCHHUS K TMPOIUIOMY U
HACTOAIIEMY POCCHICKOW MaTeMaTHKH, IIEHHOCTHOE OTHOIIEHHE K JOCTIKEHHUSIM POCCHUCKHX
MAaTE€MaTUKOB M POCCHMCKOM MAaTeMAaTHYECKOM WIKOJIbI, MCIOIb30BAHUE ATUX JOCTHKEHUU B IPYrUX
HayKaX, TeXHOJIOTHSX, Cepax SKOHOMHUKH;

3) 1yXOBHO-HPABCTBEHHOE BOCTIUTAHME:

OCO3HaHWE YXOBHBIX IICHHOCTEH POCCHIICKOTO Hapojia, CHOPMHUPOBAHHOCTh HPABCTBEHHOTO
CO3HAaHUs, 3TUYCCKOI'o IOBCACHHA, CBA3aHHOI'O C HpaKTI/I‘-IGCKI/IM HpI/IMCHCHI/ICM I[OCTI/I)KCHI/Iﬁ HayKI/I nu
JICATEIILHOCTBIO YUEHOT0, 0CO3HAHUE JIMYHOTO BKJIaJla B IOCTPOCHHUE YCTOMUHUBOTO Oy TyIIETO;

4) 3cTeTUYecKoe BOCIIUTAHME:

ACTETUYECKOE OTHOIIEHHE K MHUPY, BKIOYAas OSCTETHKY MaTeMaTHYeCKHX 3aKOHOMEPHOCTEH,
00BEKTOB, 3aj1a4, PEIICHUH, PACCYKICHHIA, BOCIPUUMYMBOCTh K MaTEMATHUSCKUAM aCIIEKTaM Pa3IuuHbIX
BUJIOB NCKYCCTBA;

5) ¢pusuyeckoe BocnuTaHue:

C(I)OpMI/IpOBaHHOCTL YMeHI/IH HpI/IMeHHTL MAaTEeMAaTUYCCKUEC 3HAHHUA B I/IHTepeCElX SHOpOBOFO 158
Oe3omacHoro oOpa3a JKW3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0POBBIO (3JI0pOBOE ITUTAHUE,
cOaaHCHPOBAHHBI PEKUM 3aHATUH W OTHBIXa, PETyJspHas (QU3N4ecKkas aKTUBHOCTH), (U3NYECKOe
COBepIHeHCTBOBaHI/Ie HpI/I 3aHATHUAX CHOpTI/IBHO-OSILOpOBHTGJ’IBHOﬁ JCATCIBHOCTBIO,

6) TpyAoBOe BoCIUTaHME:

TOTOBHOCTh K TpPYAY, OCO3HAHHE IIEHHOCTH TPYAOIIOOWS, WHTEpeC K pa3InYHbIM cdepam
po(heCcCHOHANBHON NEATENbHOCTH, CBSI3aHHBIM C MATEMAaTUKOHN U €€ MPUIOKEHISIME, YMEHHE COBEPIIIaTh
OCO3HAHHBIN BEIOOP OyayIIel npodeccruu U peaaTn30BbIBaTh COOCTBEHHbBIE YKU3HEHHBIC TIaHbI, TOTOBHOCTh
U CIIOCOOHOCTh K MaTeMaTH4YEeCKOMY OOPa30BaHHUIO M caMOO0pa30BaHUIO HAa MPOTSDKEHUHU BCEH JKU3HH,
TOTOBHOCTH K aKTUBHOMY YYaCTHIO B PEIICHUH MTPAKTHUYECKUX 33]]a4 MAaTEMATHYECKOW HAPaBICHHOCTH,

7) 3K0JI0THYECKOEe BOCIIMTAHUE:

C(I)OpMI/IpOBaHHOCTL 3KOJ’IOFH‘IGCKOI>1 Ky.HI)TprI, IIOHUMAHHUEC BIIMSHHUS COIIHMAJIBHO-DKOHOMUHNYCCKUX
MPOIECCOB HAa COCTOSIHME TIPUPOAHOH U COIMAIBHOW Cpelbl, OCO3HAHWE TJIO0ATBLHOIO XapakTepa
9KOJIOTUYECKUX MPOOJIEeM, OPUCHTAIlMs Ha TPUMEHEHNE MaTeMaTHYECKUX 3HAHWN I PEIIeHUs 3a1a4 B
00J1aCTH OKPY’KAIOIIECH Cpenbl, INIAHUPOBAHUE TOCTYIIKOB M OIEHKH WX BO3MOXKHBIX TIOCICACTBHM JUIS
OKpY>Kalolllel Cpepl;

8) HeHHOCTH HAY4YHOT0 MO3HAHUS:

c(hopMUPOBaHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU
1 00IIIECTBEHHOM MPaKTUKH, TOHUMaHNE MaTeMaTHIeCKOI HayKH Kak cepbl 4eJI0BEUECKOM IEATENbHOCTH,
3TamoB €€ pa3BUTUS M 3HAUYMMOCTH ISl Pa3BUTHUS LMBUIM3ALMU, OBIAJCHUE SI3bIKOM MATEMAaTHKU U
MaTeMaTquCKOﬁ KyHBTypOfI KaK CpeJICTBOM IIO3HAHUA MI/Ipa, TOTOBHOCTH OCYHICCTBHSITB HpOGKTH}/IO nu
I/ICCHCJIOBaTe.HBCKy}O ACATCIBHOCTD I/IHIII/IBI/IZIyaJII)HO UB rpynne.

METANPEJIMETHBIE PE3YJIBTATbBI

Ilo3naBaTe/IbHbIE YHHBeEpPcAJIbHBIE YUeOHbIE TelcTBUSA
ba3oBble Jornyeckue aecTBua:
BEISBJISATE M XapaKTEPU30BaTh CYIICCTBEHHBIC MPU3HAKU MAaTEMAaTHYECKUX OOBEKTOB, MOHITHH,
OTHOIICHUH MEXy MOHATHIMH, (DOPMYIMPOBATEH ONPEACICHHUSI MIOHATHIA, yCTAHABINBATH CYIIECTBEHHBIN
MIpU3HAK KIacCU(PUKAIINN, OCHOBAHUS ISl 00OOIIEHUS M CPaBHEHIS, KPUTSPUH TIPOBOJIMMOTO aHATTN3a;



BOCIIPUHUMATh, (OPMYJIHpPOBaTh M TPEeoOpa3OBBIBATh CYXKIEHHUS: yTBEPAWTEIbHBIE U
OTpHUIIaTEeNbHBIE, €MUHIUYHBIE, YACTHBIC U O0INE, YCIOBHBIE;

BBISBIISITH MaTeMaTHUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3H M MPOTHBOpeYns B (pakTax, JaHHBIX,
HAONIOJICHUSIX M YTBEPXKACHUAX, TNpEJiaraTb KPUTEPUM JUIS BBISIBICHUS 3aKOHOMEPHOCTEH U
MIPOTUBOPEUMI;

JleJaTh BBIBOABI C HCIOJB30BAHUEM 3aKOHOB JIOTWKHM, JEIYKTUBHBIX M HHIYKTHBHBIX
YMO3aKJIIOUEHUH, YMO3aKJIFOUEHUH IO aHAJIOTHH;

MPOBOJIUTH CaMOCTOSITENIFHO JIOKA3aTelhCTBA MAaTEMATHUYECKHX YTBEP)KIEHUH (TMpsSMble W OT
MPOTHUBHOTO), BHICTPAWBATh APTYMEHTAIMIO, TMPUBOIUTH MPHUMEPHl W KOHTPIPHUMEPHI, 0OOCHOBBIBATH
COOCTBEHHBIE CY>KACHUS U BBIBOJBI,

BBIOMpaTh croco0 pemieHus: yueOHOM 3ajaud (CpaBHUBATh HECKOJBKO BapUAHTOB pEIICHHUS,
BBIOHMpaTh HanboJIee MOIXOAAIININ C yIETOM CaMOCTOSITETHHO BBIJICIICHHBIX KPUTEPHEB).

ba3zoBrble uccienoBarTebckue AeficTBHA:

UCIIOJIb30BaTh BOMPOCHI KaK HCCIIEAOBATEIbCKUH WHCTPYMEHT IO3HAHUS, (OPMYIUPOBATH
BOTIPOCHI, (PUKCUPYIOIINE MPOTHBOpPEUHE, MTPOOIEMy, YCTaHABIUBATh MICKOMOE ¥ JaHHOE, (JOpMHUPOBAThH
TUIIOTE3Y, APTYMEHTUPOBATH CBOKO MO3UIINI0, MHEHHE;

IIPOBOJIUTE CAMOCTOSITENIBHO CIIAHUPOBAHHBIN 3KCIIEPUMEHT, UCCIIENOBAHUE 10 YCTAaHOBJICHHUIO
OCOOCHHOCTEW MAaTeMaTHIeCKOTO OOBEeKTa, SBICHHS, IIPOIECCa, BBIABICHHIO 3aBHCHMOCTEH MEXTY
00BeKTaMU, SBICHUSIMH, MTPOIECCAMIT;

CaMOCTOSITETIbHO  (QOPMYJUPOBAaTh OOOOIICHUS W BBIBOJBI MO peE3yJlbTaTaM MPOBEIEHHOTO
HaOJIOEHNsI, HWCCIICIOBaHUs, OIIGHUBATh JOCTOBEPHOCTh IIOJYYCHHBIX pE3yJbTaTOB, BHIBOAOB U
000011IEeHHI;

IIPOTHO3UPOBATh BO3MOYKHOE PAa3BUTHE IMPOLECCA, A TAKKE BBIIBUIATH IPEIIOIOXKEHUS O €ro
Pa3BUTHH B HOBBIX YCJIOBHSIX.

PaGora ¢ nundopmanueii:

BBISBIIATH Ae(UIUTH HH(POPMAaIK, TAHHBIX, HEOOXOIMMBIX /IS OTBETA Ha BOIIPOC U JIJIS pEIICHHUS
3a/1auy;

BBIOMPATh HHPOPMAITUIO U3 KICTOYHUKOB Pa3IMYHBIX TUIIOB, aHATTM3UPOBATh, CHCTEMAaTU3UPOBATh U
WHTEPIPETUPOBATh MHPOPMAIIHIO PA3IMYHBIX BHIOB U (JOPM MIPEICTABICHUS;

CTPYKTYpUpPOBaTh HH(MOPMAIIMIO, TPEACTABIATh €€ B Pa3IMUHBIX (opMax, HLIIOCTPUPOBATH
rpaduyecky;

OIIEHHWBATh HAIEKHOCTh HH(OPMAIINU TI0 CAMOCTOSATENHHO CPOPMYITHPOBAHHBIM KPUTEPHSM.

KoMMyHHKaTHBHBIE YHUBEPCAJIbHbIE YYeOHbIE NeliCTBUSA

Oomenue:

BOCIIPUHUMATH U (OPMYJIUPOBATH CYXKJACHUS B COOTBETCTBUU C YCIOBHSMHU U IETSIMH OOIICHUS,
SICHO, TOYHO, I'PAaMOTHO BBIPAXAaTh CBOIO TOYKY 3PEHHUS B YCTHBIX M THCBMEHHBIX TEKCTaX, JaBaTh
IIOSICHCHUS 110 XO]Iy pemeHI/m 3aJa4u, KOMMCHTI/IpOBaTI) HOJ'Iy‘IeHHI)II‘/’I pe3ynLTaT;

B X0Jie 00CYXJIEHUS 33]1aBaTh BOMPOCHI 110 CYIIECTBY 00CYKIAeMOW TEMBbI, IIPOOJIEMBI, pelaeMoi
3a/lay¥, BBICKA3bIBaTh WJCH, HAIlCIEHHbIE Ha TOWCK PEIICHHS, COIMOCTABISATh CBOU CYXACHHUS C
CYXXICHHUSIMH APYTUX YYACTHUKOB JHAJIOTa, OOHAPYKUBATh Pa3IMYUe U CXOICTBO MO3UIIHI, B KOPPEKTHON
dbopme GpopMyITUPOBATH PA3HOTIIACHS, CBOU BO3PAIKEHHUS,;

MPEJICTABIATE  PE3YJIbTAaThl  pEIIeHHS 3ajadd, OKCIEPHMEHTa, WCCIICOBAaHUs, IPOCKTA,
CaMOCTOSITENILHO BEIOMpAaTh (OpPMAT BBHICTYIUICHUS C YYETOM 3ajady IpEe3eHTAllud U OCOOCHHOCTEH
ayJIMTOPHH.

PeryasiTuBHBIC YHHBepcaJbHbIe y4eOHbIe el CTBUSA

Camoopranusanms:

COCTaBJIAITh IUIAH, AJITOPUTM PEILEHUs 3a/1a4M, BEIOUpATh CIIO0CO0 pelleHHsl ¢ YIETOM MUMEIOIIUXCs
PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBaTh M KOPPEKTUPOBATh BAPHAHTHI PEIICHHUN C
yu€TOM HOBOH HH(OpMALIHH.

CaMOKOHTPOJIb, 3MOLMOHAJILHBIN HHTE/JIEKT:

BJIAJCTh HAaBBIKAMH I103HABATEIILHOW pe(UIEKCUH KaK OCO3HAHMSA COBEPILAEMbIX AEHCTBUH U
MBICIUTENIFHBIX TIPOLECCOB, WX PE3YylbTaTOB, BIAJETh CHOCO0AMH CaMOIPOBEPKH, CaMOKOHTPOJIS
Ipoliecca U pe3yJibTara peleHUs MaTeMaTUYeCcKOH 3a1auy;



MPEBUAETHh TPYTHOCTH, KOTOPBIE MOTYT BOSHUKHYTH IIPH PEIICHUH 33291, BHOCUTh KOPPEKTHUBEI
B JIEATEIIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, MAHHBIX, HAWNEHHBIX OIIMOOK, BBHISBICHHBIX
TPYIHOCTEH;

OIICHMBATh COOTBETCTBUE PE3yJbTaTa IEIU M YCIOBHSM, OOBSICHATH HMPUYHHBI JOCTHKCHUS MU
HEJOCTIKEHUS Pe3yNbTaTOB NeATeIbHOCTH, HAXOIUTh OIIHOKY, TaBaTh OIIEHKY TPHOOPETEHHOMY OTIBITY.

CoBMecTHAs 1eATEJIbLHOCT:

MMOHUMATh U HUCIOJIL30BaTh MPEUMYIIECTBA KOMAHIHOW M WHIUBUAYAIBHON PabOTHI IPU PEIICHUU
y49eOHBIX 3a7ad, IPUHUMATh IelTb COBMECTHOH NEATENbHOCTH, IJIAHUPOBATH OPTraHU3aI[MI0 COBMECTHOU
paboTHI, pacpenensiTh BB paboT, JOTOBAPUBATHCS, 00CYKIATh MPOIIECC U Pe3yibTaT paboThl, 0000MIaTh
MHEHUS HECKOJIBKUX JTFO/ICH;

y4aCTBOBATh B TPYIIOBBIX opMax padoThI (00CYKACHUS, OOMEH MHEHHH, «MO3TOBBIE IITYPMbD) U
WHBIE), BBITIOIHSTH CBOIO YacTh Pa0OTHI M KOOPIUHUPOBATH CBOU ACHCTBUS C JPYTUMHU YWICHAMH KOMaH/IbI,
OIICHMBATh KAYE€CTBO CBOETO BKJIa/1a B OOIIHIA MPOJYKT IT0 KPUTEPHUAM, CHOPMYITUPOBAHHBIM Y4aCTHUKAMU
B3aUMOJICHCTBHUA.

INPEJIMETHBIE PE3YJIBTATBI

K koniy 10 kiracca oOy4aroniuiicss Hay4uTCs:

e CBOOOJHO OIMEPHUPOBATH OCHOBHBIMH ITOHATHSAMH CTEPEOMETPHUH IPH pEIICHWH 3a1a4 MU
MPOBEICHUH MAaTEMAaTUIECKUX PACCYKICHHIA;

®  MPUMEHAITH AKCHOMBI CTEPEOMETPHUH U CIICACTBHUS U3 HUX TIPU PEIICHUN FEOMETPHUICCKHX 3a]1ay;

e KIACCHDUIUPOBAThL B3aWMHOE PACIMOJOKEHUE TPSAMBIX B IMPOCTPAHCTBE, IUIOCKOCTEH B
MPOCTPAHCTBE, MPSIMBIX U TUIOCKOCTEH B TPOCTPAHCTRE;

e  CBOOOJIHO OMEPHPOBATH MOHATUSIMH, CBSI3AHHBIMHU C YTJIAMH B TIPOCTPAHCTBE: MEXKIY MPSMBIMH
B TIPOCTPAHCTBE, MEX/TY MPSIMOM U MIIOCKOCTHIO;

e  CBOOOJHO OMEPHUPOBATH MOHATHIMH, CBI3aHHBIMH C MHOTOTPaHHUKAM;

e (CBOOOJHO pacro3HaBaThb OCHOBHBIE BHABI ~MHOTOTPAaHHHKOB (TMpH3Ma, MHPaMHUJA,
PSIMOYTOJIEHEBIN MapasuieNienume], Kyo);

e  KIACCH(DUIUPOBATH MHOTOTPAHHHUKH, BHIOMPAst OCHOBAHUS JUTS KJIACCU(PHUKAIINY;

e  CBOOOJIHO OMEPHUPOBATH MOHATHIMU, CBSI3aHHBIMHU C CEUCHHEM MHOTOTPAHHUKOB TIOCKOCTBIO;

® BBINOJNHATh MApaJUICIbHOE, I[ICHTPATBHOC W OPTOTOHAIBHOE MPOCKTHPOBaHHE GUTYyp Ha
TUIOCKOCTb, BBIMTOJTHSTH U300paXeHus: PUryp Ha IIOCKOCTH;

® CTPOHUTH CEYCHUS] MHOTOTPAHHUKOB PA3IMNYHBIMUA METOJaMH, BHITIOJIHATE (BHIHOCHBIC) MIOCKUE
YEPTEIKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP: BUJI CBEPXY, COOKY, CHU3Y;

®  BBIUKCIIATH IJIOMIAN MTOBEPXHOCTEW MHOTOTPAHHHUKOB (ITPHU3Ma, MHPAMHUIA), TEOMETPHUECKIX
TEeJ ¢ IpUMEHEHHEM (hopMyIT;

e CBOOOJHO OIEPHPOBATH TOHATHSAME: CHMMETPHS B MPOCTPAHCTBE, LEHTP, OCh U IUIOCKOCTH
CHMMETPHH, IIEHTP, OCh U INIOCKOCTH CHMMETPHHU (DUTYPHI;

e CBOOOJHO OMNEPUPOBATH MMOHATHSIMH, COOTBETCTBYIOIIMMH BEKTOpaM H KOOpDAWHATAM B
MPOCTPAHCTRE;

®  BBITIOJIHATH JCHCTBUS HaJl BEKTOPAMH;

e pemaTh 3aJadyd  Ha JI0KAa3aTejIbCTBO MAaTeMaTHYECKMX OTHONIEHHH ¥  HaXOXKIEHHE
TEOMETPHUUECKIX BEINIHH, IIPHMEHSS H3BECTHBIE METO/IbI IIPH PEIICHUN MAaTEMATHUIECKHX 3312
MOBBIIIEHHOTO W BEICOKOTO YPOBHS CITOKHOCTH;

® MPUMEHATH MPOCTEHIIIE MPOrPAMMHBIC CPEJICTBA U SJICKTPOHHO-KOMMYHHUKAIIMOHHBIC CHCTEMBI
NIPU PEIICHUH CTEPEOMETPHUCCKHX 3a/1a4;

e U3BIEKaTh, NPEOOPA30BBIBATH W HHTEPIPETUPOBATH HHOOPMAIMIO O MPOCTPAHCTBEHHBIX
TeOMETPHUECKUX QUTYpax, MPEJCTABICHHYIO Ha YepTexax 1 PUCYHKaXx;

® [PUMCHATH IONYYCHHBbIC 3HAHHWS Ha TPAKTHKE: CPaBHUBATh W AHAIH3HPOBATh peaibHbBIC
CUTYyalllu, TPUMEHSTh M3YYCHHBIC TOHSITHS B MpPOIECCE MOMCKA PEIICHUs MaTeMaTHYECKH
chopMyIHPOBAaHHON TPOOIEMBI, MOJCTUPOBATh PEabHBIC CHTYaIllUH Ha SI3bIKE TCOMETPHH,
HCCIIEIOBATh MOCTPOCHHBIE MOJICTH C WCIOJIh30BAHUEM T'€OMETPHUCCKHUX TIOHSITHH U TEOpeEM,
amnmapara anreOphl, pemarh NPakTHYECKUE 3aJadd, CBsA3aHHBIE C  HAaXOXJICHHEM
FeOMETPHUCCKHIX BEIHYUUH;



UMETh TPEJICTABICHUS 00 OCHOBHBIX OJTalax pPa3BHTHS T€OMETPHHM KaK COCTABHOW YacTH
(byHIaMeHTa pa3BUTHS TEXHOJIOTHH.

K xonmy 11 kiacca obydaroniuiicst HayqIuTCS:

CBOOOJHO OICPHUPOBATh MOHATHSIMH, CBS3aHHBIMH C LWIMHIPHYSCKOW, KOHHUYECKOH U
chepruecKoi MOBEPXHOCTAMHU, OOBACHATH CITIOCOOBI TIOTYYCHUS;

OTIEpUPOBATh MOHATUSAMH, CBA3aHHBIMU C TEJIAMH BPALICHHS: IIMIIMHAPOM, KOHYCOM, Chepoit 1
apom;

pacrmo3HaBaTh Tella BpamieHus (IWIMHApP, KOHYC, cdepa M map) U OOBSICHATH CIOCOOBI
MOJTyYeHUS TeJl BPaIllCHHS,

KJIACCU(UIIMPOBATH B3aUMHOE PACIIONIOKECHUE CPEPhI U TUIOCKOCTH;

BBIUUCIISITh BEJIMYMHBI AJICMEHTOB MHOTOTPAaHHUKOB W TEJI BPAlCHHS, OOBEMBI M TUIOIIAIM
MOBEPXHOCTEH MHOTOTPAHHUKOB M TEJl BpAIICHHS, TCOMETPUYECKUX T C MPHUMEHECHUEM
opmyu;

CBOOOMHO OMNEpUPOBATH TMOHITHAMH, CBSI3aHHBIMH C KOMOWHAIMSMH Tell BpaIlleHUS |
MHOTOTPaHHUKOB: MHOTOTPaHHHK, BITUCAHHBIN B cpepy M ommcaHHBIA OKoyo chepsl, chepa,
BITMCaHHAsi B MHOTOTPAHHUK WJTH TEJIO BPAI[CHUS;

BBIUKCIISITh COOTHOIICHHS MEX/TY IIOMIAASIMUA TOBEPXHOCTEH U 00bEMaMU TIOJJOOHBIX TEJT,
n300paxarh HU3ydaemble (UTYpbl, BBHITOTHATH (BHIHOCHBIC) IUIOCKHE YEPTEKH M3 PHUCYHKOB
MPOCTBIX 00BEMHBIX QUTYDP: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEUEHHSI TNl BPalICHUS;
W3BIIEKaTh, HWHTEPIPETHUPOBATh M MPEOOpPa3OBHIBATh WH(MOPMAIUIO O IPOCTPAHCTBEHHBIX
TeOMEeTPHUYECKUX (DUTYpax, MPEACTABICHHYIO Ha YepTeKax U PUCYHKaX;

CBOOOHO OTIEPUPOBATH TIOHATHEM BEKTOP B MPOCTPAHCTBE;

BBITIOHSTH OTEpPAIy HaJ BEKTOPAMU;

3a/1aBaTh TNIOCKOCTh YPaBHEHHEM B JEKApTOBOW CHCTEME KOOPIWHAT;

peliaTe TeOMEeTPUYECKHe 33/1auyd Ha BBIYUCIICHUE YTIIOB MEXIY HPSIMBIMH H TUIOCKOCTSIMH,
BBIUMCIICHHE PACCTOSHUM OT TOYKH /IO TUIOCKOCTH, B IIEJIOM, Ha MPUMEHEHHE BEKTOPHO-
KOOPpAMHATHOT'O METOAA ITPU PCIICHUU,

CBOGOILHO OIICpUpPOBAThL IMOHATUAMHU, CBA3AHHBIMHU C ABHXXCHHUEM B IPOCTPAHCTBE, 3HATH
CBOICTBA JBUKECHUI;

BBITIONHSTh M300paKeHHUsT MHOTOTPAaHHUKOB ¥ TN BpAlllEHUs MPU TMapaUIeIbHOM IepeHoce,
HEHTPATbHONH CHUMMETPHH, 3€pKabHOW CHMMETPWUH, NpPU IOBOPOTE BOKPYT TMPSIMOA,
npeoOpa3oBaHus MOI00US;

CTPOUTHh CEYCHUS MHOTOIPAHHUKOB M TEJI BpalllCHHUS: CEYCHMS IWIMHIApPA (MapajuiebHO U
MEPIICHIUKYJIIPHO OCH), CEUEHHUS KOHyca (Tapajjie)ibHbIe OCHOBAHHIO M MPOXOJSIIUE Yepe3
BEPILIMHY), CEUSHUS MIapa;

UCIIONb30BaTh METOJbI TIOCTPOEHHUS CEUYEHHWH: METOJ CJIEJIOB, METOJ BHYTPEHHETO
MPOEKTUPOBAHUS, METOJT IEPEHOCA CEKYINEH TUNIOCKOCTH;

J0Ka3bIBaTh TCOMETPUYCCKUE YTBCPIKICHUA,

MPUMEHATh  TeoMeTpuuecKkue  (akThl Ui pemIeHns  CTePeOMEeTPHUYecKHX  3ajad,
mpearnojiararonmmx HECKOJIbKO MIaroB peiueHuA, €CJIu yCJI0OBUA MMIPUMCHCHHS 3a1aHbl B SIBHOU U
HesBHOM (hopme;

pemats 3aJadd  Ha  JIOKA3aTeNbCTBO MAaTeMaTHYeCKMX OTHONICHWH W HaXO0XIEHUE
TEOMETPHUYECKUX BEIHYNH;

NPUMEHATE IIPOTPAMMHBIE CPENCTBA U DIIEKTPOHHO-KOMMYHHKAIIMOHHBIE CHUCTEMBI IIpHU
PEIIeHUU CTEPEOMETPHUICCKHX 3a/1a4;

IMPUMCHSATH IIOJIYYCHHBIC 3HAHUA Ha IPAKTUKE: CpaBHUBATH, aHAJIM3UPOBATH W OILICHUBATH
p€aJIbHBIC CUTyalluu, IPUMEHATH U3YUCHHBIC ITIOHATUA, TCOPEMEIL, CBOMWCTBA B IIpoHeCCe MorcKa
pelIeHNs MaTeMaTHIECKH c(hOPMYIMPOBAHHOM MPOOIEMBI, MOJICIIMPOBAThH PEabHBIC CUTYAIUN
Ha SI3bIKE T€OMETPHUH, UCCIE0BATh IIOCTPOCHHBIE MOJIETH C HCIIOJIb30BAHUEM T€OMETPHUECKUX
MOHATUH W TEOopeM, amnmapara anreOphl, pemaTh NPaKTHYECKHE 3aJadd, CBSA3aHHBIE C
HAX0XJICHUEM F€OMETPHUYCCKUX BEIHYNH;

UMETh TPENCTABICHUS 00 OCHOBHBIX JTalax pa3BUTHSI TEOMETPUU KaK COCTABHOH YacTH
(dbyHIaMEHTa Pa3BUTHSI TEXHOJIOT U,



TEMATHUYECKOE IIVIAHUPOBAHUE

10 KJIACC
KosinuecTBo yacon DJIeKTpPOHHbIE
Ne HaumeHoBaHMe pa3aesioB U TeM (undposbie)
n/m MPOrpaMMblI Bcero Konrpoaeurie  Ipaxrnieckue o0pa3oBare/ibHbIe
padoThI padoThI pecypesi
1 BBeneHue B CTEpeOMETPHIO 23 1
5 B3aumHoe pacronoxeHue MpsMbIX B 5 1
MPOCTPAHCTBE
3 [TapannensHOCTh MPSAMBIX U INIOCKOCTEN B 8
MPOCTPAHCTBE
4 HepHCHILHEyHﬂpHOCTL NpsAMBIX U o5
TUIOCKOCTEH B TIPOCTPAHCTBE
5 VYTIIIbl U PacCTOSIHUS 16 1
6 MHoOTrorpaHHUKH 7 1
7 BexTops! B mpocTpaHcTBE 12
8 HOBTOPGHI/IG, 000011IeHHE U CUCTEMATU3AIUs 5 5
3HAHU
OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0




11 KJIACC

KosunuecTBO 4acon DJIeKTPOHHBIE
. HaumeHoBaHMe pa3aesioB U TeM (uudposbie)
Ne n/m IporpaMMBI Beero KOGHTI)OJILHLIe HpﬁaKTI/l'{eCKHe 06pazoBaTEIBHBIE
padoThI padoThI pecypebi
1 AHaTuTHYECKas TEOMETPHS 15 1
2 [ToBTOpeHme, 0600MICHNE 1 15 1
CUCTEMAaTH3alUs 3HAHUH
3 O6BEM MHOTOTpaHHUKA 17 1
4 Tena BpaieHus 24 1
5 [To1aay NOBEPXHOCTH U O0BEMBI 9 1
KPYTIBIX TN
6 JBmxeHus 5 1
7 [TorTOpeHue, 0000IICHHE U 17 9
cucTeMaTHu3aIys 3HaHUM
OBLIEE KOJIMYECTBO YACOB 110 [TPOTPAMME 102 8 0
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