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HOSACHUTEJBHAS 3AIINCKA

["'eomerpus sBnseTcs OZHUM M3 6a30BBIX KYPCOB Ha YPOBHE CpenHero o61iero
00pa3zoBaHMs, Tak kak 00ECIICYMBAET BO3MOKHOCTE U3YYCHUS] TUCLUILIINY
CCTECTBCHHO-HAYYHO! HANpPABIEHHOCTH U IIPEIMETOB TYMaHUTAPHOTO I[UKJIA.
[ockoneky normueckoe MbIIICHHE, (hopMHUpyeMOoe [IPU H3YYCHHHU 00YYarOIMUCS
MNOHATUHUHBIX OCHOB FCOMETPUM, IPU [NOKA3aTebCTRE TECOPEM H IOCTPOEHHUH
HCTIOYKH JIOTHYCCKHUX yTBEPKACHHUA TIpH PCIICHUH FreOMETPUISCKHX 3a/1au, YMEHHE
BBIIBUTaTb W OIPOBEPraTh THIIOTE3E HCIIOCPENICTBEHHO HCIIOJB3YIOTCS pu
pelleHnn 3anay CCTECTBEHHO-HaYYHOI'O [UKIIA, B Y4CTHOCTH Gusnueckux 3amay,

I{ens ocBoeHuUs IIporpammel y4eOGHOro Kypca «I° COMETPUS» HA YIIyOIEHHOM
YPOBHE — pa3BuUTHeE MHIMBUNYAJIbHBIX CIIOCOOHOCTEH oOy4Jaronuxcs NIPY U3YYEHUH
FCOMETPUH, KaK COCTaBISIOIIEl NIpeIMETHON  obnactu  «MaremaTuka i
HHpOpMaTHKay 4epes obecreueHne BO3MOKHOCTH IPHOOPETEHHUS 1 NCTTOIB30BAHMS
bosee Tiy6oKmx TCOMETPHYECKNX 3HAHUH U JeHCTBH, CrIeUDUIHBIX T€OMETPHH,
1 HEOOXOIUMBIX ISl YCIELUIHOro npohecCuoHaaIbHOro 00pa30BaHus, CBI3AHHOIO ¢
HCITOJIb30BAHUEM MATEMAaTUKH.,

IlprnopuretneiMu  3anagamu Kypca reomerpu Ha yriay6néHHOM YPOBHE,
PACIIMPAIOMINMU U yCHIIUBAIOILIIMHI Kypc 0a30BOT0 YPOBHS, ABISIOTCS:

paclupeHue MpeacTaBieHus o ICOMCTPUM KaK YacTH MHPOBOIL KYJIBTYPBI U
(GopMupOBaHUE 0OCO3HAHMS B3AUMOCBSI3H TEOMETPHHU C OKPY>KAFOIIIHAM MUPOM;

bopmupoBanme [PEJICTaBICHUS O HPOCTPAHCTBEHHBIX durypax xak o
BOXHEHIINX MaTeMaTHYECKUX MOJCIISIX, MO3BOJISIONINX OMWCHIBATE M U3yYaTh
Pa3HBIE ABIEHHS OKPYIKAOIIEro MHpa, 3HaHHWE TTOHATHHHOTO arnaparta 1o paszeny
«CrepeomeTpusy» y4eOHOro Kypca Tr€OMETPHUH;

bopmuposanme YMEHUS BJIAJIETH OCHOBHBIMU IIOHSTHAMU 0
TIPOCTPAHCTBEHHBIX (DUIYpax M UX OCHOBHBIMH CBOMCTBaMH, 3HAHUE TeopeM,
bopmyn u YMEHHUC HX MPUMEHSATb, YMEHUS NOKA3BIBATE TEOPEMBl U HAaXOIUTH
HeCTaHIapTHBIE CIIOCOGHI peIleHuUs 3a1ay;

bopmupoBanme YMEHUS pacTIO3HABAThL HA YEPTEXKAX, MOJEIIX U B peaabHOM
MHPE MHOIOIpaHHHUKHA U Tefa BPAICHUS, KOHCTPYHUPOBATH FCOMETPHUYECKIE
MOJIEJIH;

(GopMHpOBaHHe MOHUMAHMS BO3MOYXHOCTU aKCHOMATHYECKOrO IIOCTPOCHUS
‘MaTeMaTHYeCKUX TEOpuis, GopMupoBaHne TOHMMAHS POJIM aKCHOMAaTHKH MpH
IIPOBEJICHUH PACCYKIESHMUIH;

(GopmupoBanme YMEHUS BIAZCTh METOJAMH [OKA3aTEIbCTB U aJITOPUTMOB
PCLICHHUS, YMEHUS UX IPUMEHSATS, [IPOBOAUTE IOKA3aTE/IbHbIC PACCYIKICHUS B xoJze
PEUICHUS CTEPEOMETPUYECKUX 3amau U 3allad ¢ MNPaKTHYECKUM COIEpPIKAHHEM,
(hopmuposanme IIPEACTABICHUS O HEOOXOTUMOCTH J0Ka3aTe/IbCTB  TIPH



000CHOBaHHU MaTeMaTHYEeCKHX YTBEPXKICHUN U PO aKCHOMATUKY B IIPOBEICHU U
ACTYKTUBHBIX PACCYKICHHIA;

Pa3BUTHE W  coBepLIEHCTBOBAHIE MHTCIUICKTYallbHBIX M TBOPYECKHX
CIOCOOHOCTeH 0Gywarommmxcs, TOSHABATCIbHON aKTWBHOCTH, MCCIIEN0BATE/IHCKIIX
YMEHUH, KPUTHYHOCTH MBIITICHUS, MHTEPeCa K H3yYeHHIO TF€OMETPHUY;

bopMupoBanue (yHKIHOHATBHO TPaMOTHOCTH, pENIeBaHTHON reoMeTpuu:
YMEHHS  paclo3HaBaTh TIPOSIBIEHMS TCOMETPUIECKUX MOHATHH, OOBEKTOB W
3aKOHOMEPHOCTEH B PEallbHBIX JKH3HCHHBIX CHTYallUsSX W NPU W3yYeHHH APYrux
YHeOHBIX  IpeaMeTos, IIDOSIBJICHUSI  3aBHCHUMOCTEl u 3aKOHOMEpPHOCTEH,
MOZCTMPOBAHUS peanbHbIX CUTyauuil, HMCCIICNI0OBAHNS IIOCTPOGHHBIX MofeJel,
MHTCPIPETALNM IOy YEHHbBIX Pe3yIbTaTOB.

OCHOBHEIME conepikaTembHbIMY JUHUAMHA y4eOHOTO Kypca «I” €OMETPHU» B
10-11  kmaccax  smmnsrores: «Ilpsmele  w  mmockoctn B IIPOCTPaHCTBEY,
«Muororpannukm», «Tena Bpalllenus»,  «Bektopsl u  xoopammater B
NPOCTPaHCTBeY, «/IBUXKeHus B IpocTpaHcTRey.

Cdopmynuposantoe o OrOC COO TtpeboBanue «YMETb OIEePHPOBATH
HOHATHAMEY, PelIeBAHTHBIME [eOMEeTpHY Ha yriyOn€HHOM ypoBHe 0Gydenns B 10—
I'T kmaccax, oTHOCHTCS KO Beem COMEPXKATENBHBIM JIMHUSIM y4eGHOTO Kypca, a
dbopmupoBanre  mormueckux YMEHUH  pacmpefienseTcs He  TONBKO 1o
COACPXKATENBHBIM JIMHUSIM, HO U [10 romaM o0y4enus. Comepixanue o0pazoBanusL,
COOTBETCTBYIOLIEE NIPEAMETHBIM Pe3yIbTaTam OcBoeHUS DenepanbHoli paboyeit
HPOTPaMMbl, PacIpeNeNéHHBIM 110 romam 00y4eHus, CTPYKTYPUPOBAHO TaKHM
00pazoM, 4TOGE! KO Bcem OCHOBHBIM, NPUHIHIHATEHEIM BOIIPOCAM oOyuarormumecs
oOparmanuce HCOIHOKpAaTHO. 3OT0  mo3BoOJIseT OPraHu30BaTh  OBJaIcHUE
TCOMETPUYECKUMH MIOHSITHAME ¥ HABBIKAMII HMOCIICOBATEILHO U TIOCTYIIATENBHO, C
COOJIIOICHIEM NIPUHIUIA MPEEMCTBEHHOCTH, & HOBbIE 3HAHHS BKIIIOYATE B J0I%%)
CHCTCMY I€OMETPUYECKUX MpeiCTaBIeHuil 00y4arolumxcs, paciuupsis u yIyOosis
€€, 00pasys IPOYHbIe MHOKeCTBEH e CBSI3H.

Ilepexon k usyuenuro TCOMETPHH Ha YTITyGJIEHHOM YPOBHE MO3BOJISET:

CO3MaTh  yCIOBHS IS auddepeHnuanu o0y4enus,  mocTpoenus
MHAUBUIYAbHBIX  0Opa3oBaTeNlbHBIX fiporpamm, — obecneuynts  yrmyGnénnoe
U3YdCHIC r€OMETPUM KaK COCTaBISIOLIC] y4eOHoro npenmera «Matemarukay;

MOATOTOBHUTE  00YYAIOIMXCS K IPOMOIIKEHHIO U3yYCHUS MaTeMAaTHKH C
Y4€TOM BBIGOpa Oymyrueit npodeccnu, obecreunnas [IPECMCTBEHHOCTE MEXITy
OOLIMM ¥ IO ecCHoHaTbHEM o0pa3oBaHueM,

Ha wnsyuenue yue6roro Kypca «l'eomeTpusy Ha YIIyOJIEHHOM ypoBHE
oTBOAMTCA 204 vaca: B 10 knacce — 102 yacy (3 vaca B Helemo), B 11 Kacce — 102
4aca (3 vaca B Henemo).



COIEP)KAHUE OBYYEHHUS

10 KJIACC

Mpsivbre u nurockocrn B npocTpancrre

OCHOBHBIE  mOHsTTHY CTeépeomerpun.  Touka, IpsMas,  mIockocTs,
lpoctpancrBo. [loHsTHE 06 aKCHOMATHYEeCKOM  MOCTpoeHHy CTEpPEOMETpHH:
AKCHOMBI CTePEOMETPHHY U ClleCTRYS U3 HUX.

Bsanmuoe pacmonoxenme IPAMBIX B IpocTpaHCTBe: IIepeceKaroImrecs,
HApaJlIebHble M CKpermmBarommecs npsimbre.  [TpusHaku CKPEIIUBAIOIIX S
npamerx. [apamnensaocTs IIPSIMBIX U IJIOCKOCTEH B IIPOCTPaHCTBE: mapamenpHbe

IIOCKOCTH, CBOMICTBa NapaienbHbrx IIJIOCKOCTEH, I[pocreiimme
IPOCTPAHCTBEHHBIE  (UIyphl nHa [IocKoCTH:  TeTpasp, napamenenumne,
[TIOCTpOeHMe ceuenuiy,

HepHeH}II/IKyHHpHOCTB IPSMOM U MJI0CKOCTH: TICPIICHIUKYIISIPHEIE MpsIMble B
[IPOCTPaHCTBE, mpsaMble [TapajjenbHple § ICPIICHUKYISIPHBIE K ITOCKOCTH,
HPUSHAK  NepIeH UKy IIpHOCTH IPSIMOK M IJI0CKOCTH, TeopeMa o mpsAMoii
[IepIeHAuKyIApHOT IJIOCKOCTH. Oproronansnoe [IPOEKTUPOBaHHeE,
Heprenaukynsp u HaKJIOHHBIE: PACCTOSIHIE OT TOYKK A0 IIOCKOCTH, paccTosHUe



[IPAaBUIIbHAS TPeyrobHas TTUPaMU/Ia ¥ MPaBUITBHBII Te€Tpasnp, ky6. Ipencrapmenye
O NPABMIIEHBIX MHOTOrpaHHIKAX: OKTasp, noxekasap u HKOcasp.

Brraucnenne  snementos MHOTOTPaHHHKOB:  p&Gpa, AWATOHAIIM,  YIIBI.
IInomans Gokopoi IIOBEPXHOCTH M MOIHOM HOBCPXHOCTH TpsiMoii MIPU3MEL,
ILIOINANE OCHOBaHMIA, Teopema o 60KOBOI mOBepxHOCTH IPSIMOH rpusmel. [Tnomang

, Teopema o
TTOMAaNH yCeYEHHON MTHpamu b,

Cummerpus g [IpOCTpaHCTBe.  nemenTy CHMMETPUH  TIPaBUIILHEIX
MHOTI'OTPaHHHUKOB, Cummerpuss B TPAaBUTIBHOM ~ MHOTOIpaHHUKe: CUMMeETpPHS
apannenenumnena, CUMMETPHUS MpaBUIbLHBIX TIPU3M, CUMMETPUSI MpaBUIbHOK
UPAMHUIBL.

Bekrtoper u KOOpAHHATELI B pocTpancTBe

[onstus: BEKTOp B IIPOCTpaHCTBe, HyseBOit BEKTOp, MIMHA HeHyleBoro
BEKTOpa, BEKTOPHI KOJUIMHeapHBIe, —CcoHampaBieHHEEe g IIPOTHBOIOJIOXKHO
HallpaBICHHbIC BEKTOPHI. PaBercTRo BEKTOpOB. [lelicTBus ¢ BEKTOpaMHu: ClioxeHue

[Tonsitue KOMILTaHapHBIe BeKTOpHI, [puzHak KOMIITaHapHOCTH Tpéx BEKTOPOB.
[paBuio Hapainenenunena. Teopema o pasiioxennn Bextopa mo TpéM
HCKOMIUTAaHAPHBIM ~ BeKTOpaw, lpsamoyromsras  cucrema KOOpJuHAaT B
ipoctpancre. Koopauuare: BekTopa. Cssisb mesxny KOOpnvHaTamu BekTopa u

KOOpAuHaTtamMu Touek. VYroj MEXIy BekTopamu. CrkansipHoe IIPOU3BEIEHHE
BEKTOPOB.

11 KIIACC

Tena Bpamenus

[onsTns: HWIMHAPUYECKas  I10BepXHOCTS, KOHMYeCKas  moBepxHOCTS,
cepuueckas HIOBEPXHOCTE,  0Opasyromue ToBepxHOcTel. Tena Bpamenus:
LUHITHHID, KOHYC, yeeuSHHbIH] KOHyc¢, ciepa, map. Bzanmuoe pacrionoxenue chepsr
4 IIOCKOCTH, KaCaTeNbHAS IIOCKOCTS K cepe. Mzobpaxenne e BpallleHus Ha
II7I0CKocTH. Paseéprka LIHATUHApPA 1 KOHYyCa., Cummerpus cepsl u mapa,

O6béM.  OcHoBHBIE CBOMCTBA 00BEMOB Tej, Teopema 06 o6pEMe
TPAMOYTOBHOrO Mapanienenunesa CICACTBHA U3 HeE. OGBEM mpsmoil u
HaKJIOHHOW TpU3MEI, HHITHHAPA, THPaMUIBI U KoHyca, OGbam [Iapa U OIapoBOTro
CErMeHTa.

KomOunarmu rtex BPALlICHUA U MHOTOIPaHHUKOB. Ilpusma, Brmucammas s
HWIMHAD, OIMCaHHAs OKOJIO nununapa. Ilepeceuenue cheprl ¥ mapa ¢
TI0CKoCThIO0. Kacanue mapa u Ccdepbl MmIockocThio. [TonsTHe MHOI'OTpaHHHKa,
OTHCAHHOTO  OKONO  c(heps, cheprl, BuMcaHHOH B MHOTOTPaHHUK HJIH Tejo
BpalleHMs].



Ilnowans nosepxnocty LUMIIUH]pa, KOHyca, Iomans chepsl u e& yacrei.
llogobue = IIpocTpancTBe. OTHOMIEHHe 00bEMOB, mIOmaNel MTOBEPXHOCTEH
NONOOHBIX (uryp. I[IpeobGpazoanne noznodus, romoTerns. Permenye 3aJ1ay Ha
IUIOCKOCTH ¢ UCTIOIB30BaHUEeM CTEPEOMETPUYECKUX METOIOB.,

[TocTpoenue CCYCHUH MHOTOTPAaHHUKOB U Tej BpaIlCHUS: CeICHHS HMTUH pa
(mapasiensuo u HEPICHAUKYISAPHO OCH), CedyeHus KOHyca (mapaienbHble
OCHOBAHHIO M MPOXOASIIHE Uepes BCPUIMHY), cedeHns mapa, METOMBI IIOCTPOEHMUS
CEHYCHHMH: METOX Clle/IoB, MeTox BHYTPCHHETO NPOEKTHPOBAHHUS, METON IepeHoca
CeKYIIEH MIOCKOCTH.

BexTops! u koopaunate B IpocTpaHcTBe

Bexrops! B mpocTpancrse. Onepanuu man BekTopamu. BexropHoe yMHOKeHMEe
BEeKTOopoB.  CBoiicTBa  BekTOpHOrO YMHOXeHUA.  [lpamMoyronbHast crcrema
KOOpAWHAT B mpocTpaHcTse. Koopauuarer BeKTOpa. Pasznoxenne BEKTOpa 110
0azmucy. KoopzzHHaTHo—BeKTopHmﬁ MCTOI IPH PEIICHHU FeOMEeTPHYECKUX 337144,

ABu:kenns B IpocTpaHcTBe

JBmxenus pocTpancTBa. Ortobpaxenus. J[BuskeHus u PaBeHCTBO ¢uryp.
OOmwue cBoticTaa ABWOKCHUU. Bunsl nemkenmuii: TIapaJIeIbHeI  TIepeHoc,
HEHTpalIbHAsA CHMMETPHs, 3epKanbHas CHMMETDHS, TOBOPOT BOKPYT MpPsIMOA,
IIpeoGpasosanust mogo6us. IIpsmas u chepa Oinepa.



.HJIAHI/IPYEMI)IE PE3YJIbTATHI OCBOEHMUS YUYEBHOI'O KYPCA
«'EOMETPH 5I» (YT IIYBJIEHHBIIA YPOBEHb) HA YPOBHE
CPEJIHET'O OBIIEIO OBPA3OBAHUM

JUYHOCTHBIE PE3YJIbTATEI

1) rpaxknanckoe BocnuTanme:

chopMHpPOBaHHOCTD TPaXXTAHCKOH TIO3UINK 06YYaIOIIerocs Kak aKTHUBHOTO U
OTBETCTBEHHOI'O YJIeHa POCCHICKOT0 00I1IeCTBa, Ipe/IcTaBIeHne o MaTeMaTHYEeCKIX
OCHOBaX  ()YHKLHOHMPOBAHHUS PasIMYHBIX  CTPYKTYp, sBIeHH, poLexyp
IPaXAaHCKOro  obmecTsa (BBIOOPEI,  ompockl  u APYroe),  yMeHHue
B3aMMOJICHCTBOBATh C  COLMATBHBIMU HHCTUTYTAMU B COOTBETCTBHH C HX
OyHKUUAMY 1 Ha3HaYeHHeM;

2) NaTPHOTHYECKOE BOCIIUTAHE:

chOPMHPOBAHHOCTE POCCHHCKON IpakaaHCKOM UIACHTUYHOCTH, YBaXEHUS K
[IPOIIIIOMY M HaCTOAIEMY pPOCCHHCKOM MAaTEeMAaTHKH, [IEHHOCTHOE OTHOIIEHHE K
AOCTHXKCHHAM POCCHHCKUX MAaTeMaTUKOB U POCCHHCKON MaTeMaTH4ecKkoii IIKOJIBI,
HCIIOJIb30BAHUE O3TUX JOCTHIKEHUH B APYTUX HayKaX, TeXHONOTWsX, cdepax
9KOHOMUKH;

3) AyXOBHO-HpaBCTBEHHOE BOCIIUTAHHE:

OCOSHAaHME NyXOBHBIX LEHHOCTeH poCCHICKOro Hapoza, chopMHUPOBAHHOCTE
HPAaBCTBEHHOTO CO3HAHMS, 3THYECKOLO [IOBCNICHUS, CBSI3aHHOIO C MPAKTHYECKUM
NPUMEHEHUEM OCTIKEHU HayKH U ICATEIbHOCTBIO y4&HOTO, 0CO3HAHHE THUHOIO
BKJIaia B IOCTPOEHHE YCTOHYHBOrO Oynmyero;

4) scTeTHYecKkoe BoCIHTaHMe:

SCTCTHYICCKOE OTHOLUEHHE K MUY, BKIIOYas 9CTETUKY MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 33144, PELICHUH, pacCyIK IeHNH, BOCIIPHUMYHUBOCTH K
MaTEMAaTHYECKUM aCreKTaM PasiuyYHbIX BULOB HCKYCCTBA;

S) dbusnyeckoe BocnuTanue:

c(hOPMHPOBAHHOCTE YMEHHSL [PUMEHSITh MaTeMaTHYeCcKHe 3HAHWS B
HHTEpECax 3J0pOBOTO U GE30IIaCHOr0 00pasa JKU3HH, OTBETCTBEHHOE OTHOLLIEHHE K
CBOCMY 37I0POBBIO (310pOBOE MHUTAHHE, COAIaHCHPOBAHHBIN PEKUM 3aHATHI w
OTHbIXa, PEryysapHas (Gusnyeckas aKTHBHOCTE), (DM3MYECKOE COBEPIICHCTBOBAHIE
TIPH 3aHATHUAX CIOPTUBHO-03[0POBHUTENLHOM JeSATENBHOCTLIO;

6) TpyaoBoe BocnuTanme:

TOTOBHOCTB K TpPyHy, OCO3HAaHHE IIEHHOCTH TPYIOMIOOUs, HHTEpec K
PasIUYHBIM  cepaM  IpodecCHoHATBHOl AEATCNbHOCTH,  CBSA3AHHBIM ¢
MaTeMaTHKOM W €€ HNpUIIOKEHHsMHU, YMEHHE COBEPLIATH OCO3HAHHBIA BEIGOpP
Oynyme# npodeccun u peau30BbIBATE . COOCTBEHHbIE IKU3HEHHBIE IIIaHBI,
FOTOBHOCTE M CIIOCOOHOCTH K MaTeMaTH4eCKOMy  OOpa3oBaHMI0 U



YYaCTHIO B pellleHH} [IpPaKTHYeCKuX 3amay MaTeMaTHIeCKON HalpaBieHHOCT:

7) 3KoJI0orHYecKoe BOCIIUTaHHE:

chopmupoBanHOCTE, OKOJIOTUYECKOLT KYJIbTYpBI, moHUMaHMe BIIASTHUAS
COLMANBbHO-3KOHOMHUYeCKHX IIPOLIECCOB Ha COCTOSHMe IIPUPONHON U CoLHMAaNbHOMN
CPEIBL, OCO3HaHUe r106anbHOrO XapaKTepa 3KOJOTMYeCKUxX Ipo0JIeM, OpueHTals
Ha TIPUMEHEHHWE MaTeMaTHIecKix SHAHWH I pemnenus 3alay B oOsacTtu
OKpYXaromie cpensr, [IAHUPOBAaHHE MOCTYIIKOB 1 OLCHKH HX BO3MOIKHEIX
TNOCTCACTBUH ISl OKpyKaromeii CPEIbI;

8) nennocru HAaYYHOI'0 NMO3HAHUS:

chopmMupoBanHoOCTS MHPOBO33peHus, COOTBETCTBYIOLIErO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U 00IIeCTBeHH O} MIPaKTUKH, TOHUMAaHHe MaTeMaTHYeCKOLf
HayKH KaK cepbl uemoBeyeckois ACATEIIBHOCTH, 3TAIIOB e Pa3BUTHS U 3HAYUMOCTH
UL pa3BUTHS UABUIIM3ALNY, OBNANEHHE S3BIKOM MaTeMaTUKKA ¥ MaTeMaTHYeCKOi
KYIBTYypOii Kak cpenctBom IIO3HaHUS MUpa, FOTOBHOCTE OCYINECTBIIATH MPOEKTHYIO
1 HCCIICNI0BATENBCKYIO NS TENBHOCTE MHIUBUIyaJIbHO U B TPyMITE,

METAIIPEIMETHBIE PE3YJIbTATBI

Io3sHaBaTenbubIE YHHBepcaJibHbIe yyeOHbIe el cTR s

Bba3zoBrie JIOTHYEeCKHeE JelCTBHS:

BBIABJISAITE M XapaKTepH30BaTh CYLIECTBCHHbIC NPU3HAKK MAaTeMATHYECKHX
00BEKTOB, NIOHATHH,  OTHOIUEHUH MEXIy  [OHATHSIMH, Gopmynuposars
ONPCNICTCHUS MOHATHH, yCTaHABIHBATE CYIIECTBEHHBIN MPU3HAK Knaccuuxanmm,
OCHOBaHUS 1151 0000IIEHUS 1 CPAaBHCHHS, KPUTEPUH [IPOBOIUMOrO aHau3a;

BOCIIDUHUMATh,  dopmymmposate  u IIpeoOpa3oBLIBATE CYXIEeHUS
YTBEPIHUTENbHBIE 1 OTPULIATENbHBIE, €AUHMYHBIE, YACTHEIE I o011Ke, ycioBHEIe;

ACTIATE  BEIBOJBI € HCIOJB30BAHMEM 3aKOHOR JIOTHKH, HEeIyKTUBHBIX U
MHIYKTUBHBIX yMO3aKTIOUEHUH, YMO3aKIFOYe Hii 10 aHAJIOIUH;

TPOBOUTL CaMOCTOATEIIFHO 0KA3aTe bCTRA MaTeMaTUYeCKUX YTBEPK IeHMIH
(IpsiMble 1 oT IIPOTUBHOIO), BBICTPaUBATE 4PryMEHTALIO, IPUBOJUTH IPUMEDEI I
KOHTPIIPUMEPEI, 060CHOBBIBATE COGCTBEHHEE CYXKIICHUS U BBIBOJIBL,

BBIOMpATE Croco6 PeIICHUS y4yeOHON 3amaun (CPaBHHBATh HECKONBKO
BAPUAHTOB PeIICHNs, BEIGUPATH HAUGO ee TOIXONAIHNH ¢ YIETOM CaMOCTOSTETEHO
BBIZICJICHHBIX KPHTEPHUER). '

basoBbie ncenenosarensexme AeHCTBHS:



(opMyHpoBaTs BOTIPOCEI,  ukcupyromme IPOTUBOpeune, podiemy,

YCTaHaBJIHUBAaTH HCKOMOE u HaHHOE, (i)OpMI/IpOBaTB THIIOTE3Y, apI‘YMEHTI/IpOBaTB
CBOIO nosunuro, MHEHUE,

CaMOCTOSITEIILHO (hopMymupoBaTs 0000mmenns u BBIBOZIBI IO pe3yJibTaTam
IIPOBEIEHHOTO HalJII0 IeHus, HCCICNOBAHUA,  OIICHMBATE AOCTOBEPHOCTH
TIOMYHCHHBIX Pe3yIbTaTOoB, BBIBOZIOB 1 0000111eHHi];

[IPOrHO3UPOBATh BO3MOKHOE Pa3sBUTHE mpouecca, a Taike BBIJIBUTaTh
HMPEATIONIOKEHNS O €ro PasBUTHY B HOBBIX YCIIOBUSIX.

PaGora ¢ HHpopManueii;

- BBIABJIATE JAeULHATEL HH(OpManuy, AAHHDIX, HEOOXOAMUMBIX ISl OTBeTa Ha
BOIPOC U 1714 pernenus 3anayu;

TIpeICTaBIeHHUS;
CTPYKTYPUPOBATh MHGDOpMaLHIO, IPEACTABIATE €€ B pasimmumbx bopmax,
HIUTIOCTPUPOBATE Ipaduyeck;

OLEHUBATEL HaA&XKHOCTE HH(pOpMaIUH (0] CaMOCTOSTETEHO
ChOPMyIMPOBAHHEIM KPUTEPHsIM,

KommynukaTupupie YHHBepca/bHble y4eOHble aeiicTBuS
Oo6menmne:

M IIMCBMEHHBIX TEKCTaX, aBaTh TIOACHeHUs. 110 XOHy pelleHus 3a7auuy,
KOMMEHTHPOBATE MONyYeHHbI} pe3yJbTar;

B Xone obcyxneHns 3amasats BOTIPOCBI 110 CymiecTBy 06Cysxmaemoit TEMEI,
NpOOJIEMSBI, pelaeMoii 3a/latin, BBICKA3BIBATh WJICH, HAIC/ICHHEE Ha IIOWCK
PCILLICHUSA, CONOCTABIATH CBOX CYXAACHUS C CYKNEHUAMH [pyrux YYaCTHHKOB
AMAIIOra, OOHAPYXKHUBATh pasimume u CXOACTBO NO3UILIUM, B KOPPEKTHO dbopme
(hopmyupoBats PAasHOTIIACHsI, CBOHM BO3PaKEeHMS;

TMPCICTaBIATE Pe3yNbTaThl pelleHHs 3a/1atih, SKCTIEPUMEHTa, HCCieN0Ba s,
IIpoeKTa, CaMOCTOATENbHO BBIGHpPATL (hopmar BBICTYTUIGHUSL ¢ y4&TOM 3amay
IIPE3EHTAUMHU U 0cOBEHHOCTe] ayJUTOPHH.

PerynsituBupie YHHBepCa/IbHbIe y4eOHbIe JeiliCTBHUS
Camoopranusanus:



Blaners HaBbIKaMH [IO3HABATEJIBLHON pG(I)J'IeKCI/H/I Kak OCO3HaHHA
COBEpIIaECMBIX I[GI\/JICTBI/II\;I H MBICIIUTEJIbHBIX npoueccos, ux pezyanaTOB, BlageTrp

CIrocodamu CaMOIIPOBEPKH, CAMOKOHTpOJI Tpoltecca u Pe3ynbTata pemienHms
MaTeMaTHYeCcKOf 3a/1a4m;

paboTel mpu  permenuy YUeOHEIX 3amay, [IPUHAMAaTbh  LeJb  COBMECTHOM
ACATCIIEHOCTH, IMIAHUPOBATH OPraHu3aIliI0 COBMECTHOL PaboTel, pactpenensTs

BUJIBI pabor, AOTOBapUBAThCS, 06CY K IATh TIPOLECC 1 pe3ynbTaT paboTsr, 00001maTh
MHCHUS HECKOJILKHX JIFOEi;

CBOH IE€HUCTBUS C IPYTUMU YjleHaMH KOMaH/IbI, OLIEHHUBATE Ka4Y€eCTBO CBOero BKJIaza

B 00mmi mpomykr o KpuTepuam,  chopmynupoBaHHbmM YYaCTHUKAMHU
B3auMOIeCTBuS,

NPEAMETHBIE PE3YJIbTATBI

K koHIy 10 kiacea o0y4aroruiics Hay4YuTCS

* CBOOOIHO omepuposars OCHOBHBIMU  TIOHSITHSIMU CTEPEOMETPUH Ipu
PeIIeHHM 3a1a9 U MpoBenenuy MaTeMaTHICCKUX PaCCyKIeHHUIA;

* MPUMEHATH aKCHOMBI CTEPCOMETPUH M CIECACTBHUSA U3 HUX IIPH pelnIeHnn
FeOMeTpuyeckux 3anay;

* KIaccupuUUpOBaTh B3aumpoe pacroioxxenue mpsAMbIx B IIPOCTPaHCTBE,
[UIOCKOCTEH B MpoCTpaHCTRe, NPSIMBIX U INTOCKOCTE B IIPOCTPAHCTBE;

e CBOOOIHO OLCPUPOBATE  MOHATHAMY,  CBS3AHHBIMY C ymamMp B
IPOCTPAHCTBE: MEXIy MHPSMBIME B IPOCTPAHCTBE, MEXIy NpIMON u
IIOCKOCTBIO;

° CBO6OI{HO OIlIepUpOBaThH [OHATHSMMU, CBA3aHHEBIMU C MHOFOFpaHHI/IKaMI/I;



* CBOOOJHO pacro3HaBaTh OCHOBHBIE BHJBI MHOIOTPAHHUKOB (mpusma,
IMpaMua, IPAMOYTOTbHELH Tapajiienenumen, ky6);

* KIaccupuIupoBars MHOTOTDaHHVKH,  BBIGHpas  OCHOBAHMS JUISt
Kjaccupukanmy;

* CBOOOAHO OIICPUPOBATL  MOHATHAMH,  CBA3AHHBIMK C ceyeHHmeM
MHOTOIrpaHHUKOB IIOCKOCTBIO;

* BLIIOJHATH napajiensHoe, LEHTpaIbHOE %4 OPTOTOHAILHOE
IPOCKTHUpOBaHUE GUryp Ha TJIOCKOCTB, BBITIOJIHATE H306paKeHH s uryp Ha
IIOCKOCTH;

* CTPOMTH CEYCHHS MHOrOIPaHHUKOB PA3JIMIHBIMU METOIAaMH, BBITOIHSTE
(BBIHOCHBIE) MIOCKKE ACPTEXH U3 PHCYHKOB IIPOCTHIX 06BEMHELX duryp:
BUJI CBEPXY, COOKY, CHU3Y;

* BBIUHCIATE  MIOWATH  moBepxHOCTE}H MHOTOTPaHHHKOB  (TpH3Ma,
MHPaMULIA), FEOMETPUUECKIX Tl C [IPUMEHeHneM hopmy.;

* CBODOIHO omepHpoBatsk TIOHATUAMHA: CUMMETpPHS B IIPOCTpaHCTBe, LEeHTp,
OCb 1 IIOCKOCTH CUMMETpHH, LICHTP, OCB U [IIIOCKOCTE CUMMeTpUK burypsr;

* CBOOOIHO omepupoBarh TIOHATHSIMH, COOTBETCTBYIOMIUMH BEKTOpaM H
KOOpIIMHATaM B IIPOCTpaHCTRE; '

* BBITTOJIHATE NEHCTBUS Ha BEKTOpaMy;

® PCHIaTh 3amadum Ha HOKAa3aTeIHCTBO MAaTeMaTUYeCKUX OTHONICHUN U
HaXOXI€HUE reoMeTpuYecKux BEJIMIHH, IPUMEHSIS U3BECTHBIE METOBI IIpu
PCLICHNN MaTeMaTHYecKux 3amay TIOBBIICHHOIO U BBICOKOTO YpOBHS
CIIO)KHOCTH;

* I[PUMEHATE mpocTeHInne IIPOTpaMMHEBIE  CpefcTBA U SNCKTPOHHO-
KOMMYHUKAMOHHbIE CHCTEMBI TIpH PCIICHIH CTepeoMeTpryIecKrX 3anad;

® H3BJICKaTh, IPeoOpPa3OBBIBATL K HHTEPIPETUPOBaTE HHODOPMAIHIO o
IPOCTPAHCTBEHHBIX e€OMETPHYECKHX durypax, MIPEACTaBIEHHYIO Ha
HCPTEXAX U PUCYHKAX,

* IPHUMCHSTE TMONyYeHHBIE 3HAHHUS Ha [IPaKTUKE: CpaBHUBATh W
AHAIM3UPOBATh peallbHble CUTYaIHH, IIPUMECHATh HU3YYCHHEBIE MOHATUS B
IPOLIECCE  MOMCKA  pelueHHs MaTeMaTHuecKy chopMmynupoBanHoif
Ipo0JIeMbl, MOJICIMPOBATL PEabHbIE CUTYALMM HA S3bIKe T€OMETPHH,
HCCIICIOBATh MOCTPOCHHBIE MOIENH C MCIIOIb30BaHNEM I'eOMETPHYECKUX
MOHATHH W Teopewm, armaparta alreOpel, pelrath MpaKTHYecKHe 3amaun,
CBSI3aHHBIC C HAXO0XKICHUEM TCOMETPUYUCCKUX BEJIUYUH;

* HMETH MPEACTABICHUS 00 OCHOBHBIX HTAIAX Pa3sBUTUS TEOMETPHU Kak
COCTAaBHO YacTu (yHIaMeHTa Pa3BUTHUS TEXHOJIOTHH.

K konmy 11 knacca OOyyaroumicst HayYYUTCS:



CBOGOIHO omepHpoBats NIOHATHUSAMU, CBSI3AHHBIMU C LUUIHHIPUYECKOI,
KOHUYECKOH U  chepuueckoii IOBEPXHOCTSIMH, OOBIACHATH  CIIOCOGE]
Oy YCHHS;

OIICPUPOBATH MOHATUSMH, CBSI3aHHBIMY C TeaMu BPAICHNUS: HMITHHIPOM,
KOHycoM, chepoii u mapowm;

PacliosHaBaTh Tejla BpalleHuUs (LMTHHIpP, KoHyc, chepa u map) wu
OOBSICHATE CITOCOOEI TTOJIyYEHHS TeJl BpaIlleHH s,

KIIACCU(ULINPOBATE B3aUMHOE PACIIOIOXKEHHE ChEPEI U MIOCKOCTH;
BBIYUCIIATh BEJIUYHHBI 3JIEMEHTOB MHOTOTPaHHUKOB ¥ TeJll BpalleHws,
00BEMBI U mIONIAIN TIOBEPXHOCTEH MHOTOTPAaHHUKOB W Tel BpalleHus,
TCOMETPUYECKUX Tell ¢ IpUMEHEHUEeM bopmyu;

CBOOOIIHO OIEpHPOBATEH TTOHATUAMHY, CBI3AHLLIMY




JAOKa3kIBaTh FGOMeTpI/I‘-IeCKI/Ie yTBep)K,Z[GHI/Iﬂ;

NPUMEHATE TeoMeTpuyeckne $aKTel 1S permenns CTEPEOMETPHYECKUX
3allad, Ipeanoararommy HCCKOMBKO IMaroB permenms, ecy YCIIOBHS
[PUMCHEHNUA 3a1aHbI B IBHO 1 HEABHOM dopme;

PCIIATE 3aNaunm Ha [OKAa3aTenLCTRO MaTeMaTUYECKUX OTHOIIEHHH p
HaxoxneHue reomeTpuyeckx BEJIMYUH;

MPUMECHSITE TIPOrpaMMHbIE CpescTBa i SJIEKTPOHHO-KOMMYHUKAIIHOHHE e
CUCTEMBI TIPU pelleHny CTEPCOMETPUYECKHX 3aau;

TIPUMCHSATE IOy YeHHBIE 3HAHMS Ha IpaKTHKE: ChaBHUBATS, aHATU3UPOBATH
H OLCHUBATH peanbHple CHTYALlH, NPUMEHSTh H3y4eHHble MTOHSATHS
TCOPEMBL, cBOKCTBA B mpomecce TIONCKA  peIlleHHs MaTeMaTHYecKy
chopMyHpoBanHoif IpoOIeMEI, MOZCITUPOBATh peanbHble CUTyalluu Ha
SI3BIKC TEOMETPHH, UCCIe0BATE TTOCTPOCHHEIE MOMIENH ¢ HCITONMB30BaHKeM
[COMETPUYECKUX mMOHATHH 1 TeOpeM,  ammapara . anre6psi, pemars
TPAKTHICCKHE 3alauM, CBS3AHHBIE o HaXOXACHUEM IeoMeTpHYeCcKux
BEJIMYHH;

UMETE TIPENCTABNCHAS 06 OCHOBHAIX JTallaX pasBUTHS TeOMETPHH Kak
COCTABHOH YacTH (yHnamenTa Pa3BUTHS TEXHOJIOTHI.
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Y‘IEEHO-METOIII/I‘IECKOE OBECIIEYEHUE
OBPABOBATEJILHOF O IPOLIECCA
OBS3ATEJILHBIE YYEBHBIE MATEPHAJIBI AJISA YYEHUK A

Maremaruka - anrebpa u Hayasna MaTeMaTuveckoro aHanu3a, reomeTpus,
Anre6pa 1 Havag MaTeMaTyeckoro anamsa, 10-] I kmace. Baszopgrit
YTI1yOeHHBIi yYpoBHu / JI.C, Aransican, B.. Bytysos, C.B. Kanomues, J1.C.

Kucenesa, D.I". [Tozmsx, Mockaa, "TTpoceemenue"

METOANYECKHUE MATEPHAJIBI AJIST YYUTEJIs]

HUDPOBBIE OBPA3OBATEJIBHBIE PECYPCHI u PECYPCbBI CETH

UHTEPHET
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