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NOSCHUTEILHAS 3ANMCKA

[eoMeTpUA dBNACTCH OMHHM M3 GasoRbi KYpCoB Ha ypoBHe CpegHero
oButero obpatoraHua, Tak Kak obecrednpaeT BOIMOMHOCTD HIVYEHHA THCLHTITHH
CETCCTHENNO-HAYMHON HAlpaRNeHHOCTH W TpenMeTon MYMAHHTAPHOTD MK,
[Mockonsky  normueckoe MBILLACHHE,  (DOPMHDYEMOE MPH  M3IVYEHHH
ODYHAIOUWHMUCH MOHATHITHEIX OCHOB FCOMETPHH, TIPH OOKa3aTENLCTBE TeopeM H
MOCTPOCHHN LENOYKH IOMHYECKHX YTBEPKISHHH NpH pewenny FeOMETPHYECKHX
JAAAY.  YMEHHE  BBUIBMFATE M ONPOBEPraTh THNOTEIR HEMOCPEICTREHHO
HCTIOTBIYIOTCA 1IPH PElICHHH 33/134 ECTECTREHHO-HAYIHOTO WHINA, B WACTHOCTH
hM3HYeCKIX Banay.

Lleny oceoenna nporpammer yuebuoro Kypca «l'eoMerpusy Ha yriayBnéanom
YPUBHE — PpasBHUTHE HHAHBHAYAILHBIX CcnocoBHOCTEl ODYHARUMECT  NpH
HIYHEHHH TEOMCTPHN, Kak cocTARNARWE npenMeTnoi obnacti «MaTemaTHra 1
HHDOpMaTHKE»  depez  obecneyenne BOIMOMHOCTH  npHODpPCTEHMN W
Henoae3osanna  Donee  rovhormx FCOMETPMYCCKHX  3HAHMI MW AciicTBHIL,
CHOCLHHYHLIX (COMETPHH, H HEOBXOAHMBIX I8 YCHeuHoro POPeccHOHATBHOD
0OPAI0BAHIA, CBATAHHOTO ¢ HCNONBI0OBARMEM MATEMATHICH,

Hpropurernnvmn 3anasamu  kypea FEOMETPHH Ha yruyOn€HHOM ypoBHE,
PACIIHPAMIAMH W YCHITHEAKILIMMHA Kype Da30BOTO YPORHA, ARMIAOTCR:

PACLIHPEHNE NPEACTABACHUS O TEOMETPHH KAK YaCTH MHPOBOH KyIbTYPE M
(BOPMMPOBAHHE OCOIHAHMA BIAMMOCEATH FEOMETPHH C OKPYIKAIIHM MEPOM;

(hopMupoBasHe NPENCTABNEHHA © MPOCTPAHCTREHHBIX (PUrypax Kak o
BAMHEHUING MATEMATHHECKHY MOIEMSKX, MOSBONSIOUINE OMHCHBLTL H3YYATH
PAIHBIE HBICHUA OKPYIKAIOWErO MUPA, 3HAHHE MOHATHITHOTO annapaTa 1o paszemy
«CTEpeoMeTpHa» yueBHOMo kypea FeOMETPHH;

QOPMUPOBAHME  YMEHMS BAAACTE  OCHOBHBIMM  MOHATHAMH O
NPOCTRAHCTBEHHLIX (PHTYPAX W WX OCHOBHBIMH CBOMCTBAMM, IHAIHE TEOPEM,
opyMyn M yMeHHE MX [PHMEHATHL, YMEHHA AOKAIRIBATEH TEOPEMEI H HAXOIHTE
HECTAHAAPTHRIC CNOCODLN pelleHa 3iaas;

QOPMUPOBAHIE YMEHNS PACTIOIHARITE HA YEPTEKAX, MOICIAX H B PEATLHOM
MHPE MHOPUTPUHHHER 11 Tena BpallieHHsl, KOHCTPYHPOBATHL [eoMEeTpPHYEeCKHe
MOIEH;

(POPMHPOBAHME TOHUMAHMS BOIMOIKIOCTH AKCHOMATHYECKOrD NOCTPOEHHA
MATEMATHHECKHX TEOPHH, DOPMHPOBAHNE TOHUMAHHA POTH BKCHOMATHKH npH
NPOBEdCHHH PACCYHRITCHHI,

(DOPMHPOBAHME YMEHHA BAAIETL METOJAMH MOKATATENLCTE H ANTOPHTMOR
PEMICHHA, YMEHUR HX [PUMEHAThL, OPOBOAHTE IOKAIATENBHEIE DAcCYydACHHA B
*OAE PRUICHHS CTEPEOMETPIHECIKHX 337184 H 3184 € NPaKTHUCCKIM COaCPKAHHEM,
opMHpOBANME  mpeACTABNCHME ©  HEOBXOIHMOCTH AOKA3ATENLCTE  TpH



OGOCHOBAHNN MATEMATHUECKIX YTECPHACHHH H POIH AKCHOMATHEN & NpoBEIeHHK
ACIYKTHBHBIX DACCYAIEHHIT;

PAIBHTHE  H  COBEPIUECHCTROBAHNE HHTCIICKTYATBHBIX  H  TBOPUESCKHX
cnocobHocTeH obYUAIOIINXCS, NO3HABATENLIION AKTHBHOCTH, HCCIENOBATETRCKHY
YMEHHI, KPHTHUYHOCTH MBILLIE N, HHTEPECA K H3YHEHHIO reOMETPHH,

GOPMUPOBIHAE  HYHEUMOHATLHOT] TPAMOTHOCTH, PEAEBAHTHOH reoMeTpHM;
¥MCHHA PACOOIHARATE NPOABIEHHA FEOMETPHMECKHX NOHATHI, O0LOKTOR K
JAKOHOMEPHOCTCH B PealbHBIX KHIHEHHLIX CHTYAOHAX M OPH HIYYEHHH JpYrHX
Y4eOHBIX  NPEOMETOB, NPOABNCHHA  3aBHCHMOCTEl M 3AKOHOMEpPHOCTEH,
MOJACTUPOBANMA PEAIBHRIX CHTVALHH, HCCAENOBAHMS MOCTPOEHHRIX  MOJe/ed,
WHTEPNPETALLMY MOMYHEHHBIX PEIVILTATOR,

UCHOBHBIME COMEPIKATENBHBIMH THHHAMN yuebHOoro Kypea «leomerpusy B
10-11 xnaccax semaswoTCR: allpaMeie w  nnockoctn  ® NpOCTPaHCTEER,
«Muororpanunkus, «Tena BpAEHA, «BekTopsl H KoopaOHHaTH B
NpocTpancTses, « IBHKEHH B NpocTpaHcTREy,

Chopmynuposannoe so OIOC COO TpeboBaHME «yYMETE ONCpHpOBATE
MOHATHAMHY, DENEBAHTHHIMH EOMETPHH Ha yraoyhnéHaHOM YpoeHe obOyueHuE B
[0—11 knaccax, oTHOCHTCS KO BCEM CONEPHATENLHBIM NMHHAM yvebHOro kypca, a
(lopMHpoBAHHE  TOTHYECKHX YMEHHH  pacnpenenserci He TOMRKO Mo
COACPIATEILHLIM THHHAM, HO 1 N0 Toaam obyyennd. Cotepxanue obpasopanms,
COOTEETCTRYIOIEE MPEIMETHLIM DEIVIRTATAM OCBOEHMA e nepantHoii padoyek
OPOrpamMsMel, pacnpedeniueiv 0o rogam oGydeHmMs, CTPYETYPHPOBAHO TakHM
00pazoM, YToOkl KO BCEM OCHOBHBIM, TPHHIHITHATLHEM BONpOCaM 0DYgamIHecs
O0pAlANNCE  HeODHOEpATHO. DT0  NOIBOISET OPradH30BaTh  OBAAJCHHE
TEOMETPHUCCRHMH MOHATHAMN W HABRIKAMH NOCTEN0BATETEHO M MOCTYIATENLHO, ¢
COBMIOASHHEM IPHHLHIEA IPCCMCTBEHHOCTH, @ HOBBIC THAHMS BEIHMATL B 0DV
CHCTEMY FCUMCTPHYECKHN NpeacTaBAeHni obyuaouinxes, PACIIMpAR W YIIyOass
£C. DOPATVIL POYHBIE MHOKECTBEHHLIE CBAIN,

Mepexon k¥ HayueHnio reoMETPHR HA YTIYENERHOM YPOBHE [OIROIALT:

COLATE  YCNOBRHA A8 aHippepeHUMaie  oByvenus, [OCTPOEHHS
HHAHBHAYANLHE  ODPA3ORATENBHBIX  MPOrPaMM, OOCCHEMHTE yraybnénnoe
HIYHEHNE TCOMETPHIL KAK COCTARIOWEN yuebHoro npeavera «MartemaTuiay:

NOANOTOBHTE OOYHAKOUIMXCE K NPOA0TKEHHIO HIYUCHHA MATCMATHKH ©
yucrosm seibopa Gyayweit npodeccrn, obecneunsasn NPCEMCTBEHHOCTE MERTY
obiny 1 npodeccHoHansiEm oBpatoRamen.

Ha wayuenne yuehuoro kypea uleoMerpuan Ha yrayGnénnom YpoBHE
arsonuTes 204 vaca: 8 10 xnacce — 102 waca (3 yaca B Hezemwo), B 11 knacee — 102
yaca (3 vaca B Heaenwo),



COJEPKAHHE OBYYEHMS
10 KJIACC

[Ipamuie n naockocTn B NpoCcTPpaNcTEe

OchoBHble  nomATHS  cTepeoMeTpui.  Towuxa. NpAMas,  IUOCKOCTE,
mpocTpancTe). Tlodstwe of  akcHoMaTHYECKOM MOCTPOSHHH CTEPCOMETPHH!
HKCHOMEI CTEPEOMETPHHE H CHENCTHEHS HI HHX,

BaaumHoe pacnonomende npaMmx B MPOCTPAHCTRE: MEpeceKanHec,
NAPLIICNBHEIE W CKpelUHBalolinecs npaMee.  [Ipuznakn CKPEMIHBAKIHXCHA
npaMeix. [apannensiocTs npavex B nnockocTedi NPOCTPAHCTES: NAPAIIeNbHEC
MPAMBLIC B NPOCTPAHCTEE, NAPAILIEILHOCTE TPEX MPAMBIX, NapaanelbHOCTE NPAMOR
W nnockoet. [lapannenkHoe W UenTpansHOe MPOCKTHPOBAHHE, H30OpaMEHHE
dryp. OcHoBHele coOficTBA NapaanensHora MpoeKTHpoRaHna. Maodpamenme
mryp B napannennioi MPOCKIHA, Y1 ¢ COHATTPARIEH HEIMH CTOPOHAMH, YTOI
MEAIY OPAMBIMH B OpocTpaHcTee. [lapannensHocTs maockoctei napanienbHLe
MAOCKOLTH, CBOHCTRA MapanienbHbIX MAOCKOCTEH. [TpocTeiimme
NPOCTPAHCTBEHHLIE  (MIYPBl  HA  IUIOCKOCTH: TETPA3P, Napannenenunen,
NOCTPOSHHE CEYUBHIA,

Heplienangynapuocts npaof B NiockoeTy: NEPHEHHEYAAPHEE TIPAMBEIE B
NPUCTPRHCTBE, NPAMBIC  APUNNENbHBIE M NEPNEHAHKYIAPHLE K NIOCKOCTH,
HPHIHAK NEPNEHIHKYIAPHOCTH [OPAMOR M IUIOCKOCTIL. TeopemMa o OpAMOoi
NepnedIHEyY AapHoH MAGCKOCTH. Oprorosaisnoe MPOEKTHPOBAHHE,
Mepnenankynap w HAKTOHHLIE, PACCTOAHNE OT TOMKH 1o IIOCKOCTH, paccTONHHE
Or  NpaMOR 10 NA0CKOCTH,  NPOCKIHS uryper  wa  nnockocts,
[lepnennnryaspuocts  noockocTell:  npuasark NEPNEHAMKYIAPHOCTH  [ABYX
rnockoctedl. Teopema o Tpéx nepnengukynspax,

Yrae B NpOCTPAHCTRE: yrod MEXKIY OPAMOR H IUIOCKOCTRIO, JIBYIPaHHERIH
Yron, THHERHBIH YTON ABYTPAHHOID YTIa. Tpéxrpannnii » MHOIOTPAHHEIC YTIIEL.
CBOACTRA  NOOCKMX  YINOE  MHOTOFPAHHOCD yrna, CeoHcTBA NuoCKHX M
ABYTPAHHBIX YTN0B TPEXrpaHHOrO yraoa. Teopessl kocHmycos | CHHYCOB JInd
TPEXTPAHHOM yria,

Muororpasumikn

BHIL MHOTOMPaHHHKOR, PasBEpTIa MHOrorpaHHHia. TlpHsma: n-yronshas
MPH3MA, PAMAT B HAETOHHAA TPHIMBL, G0KOBAS H NOJHAS TOBEPXHOCTE NPHIMEL.
[Mapannesenunes,  npAMOYONLHBL napananenenwnes W ero  croficTea,
Kpatuaiiumie myrw  Ha NOBEPXHOCTH  MHOTOIPaHHHEA.  Teopema Dinepa,
Hpoctpancreennan  Teopesa Mugaropa. TMupammna: n-yronswas MHpasMIa,
NpapHARHAM M yeeulknas nupamuns. Ceoiictea pébep 1 Gokonbix rpaHeii
MPaBMILHOA NHpaMiasl, [lpaspnsHele Muororpasank! NPARHILHAR NIPH3IMA H



[PABHILHAA NHPAMHIA, NPABHIBHAS TPEYTOIBHAS [HpaMBda W paBHNbHEL
TeTpasap, ky0. [lpeacrasneune o MPEBHIBHLIX  MHOTOrpaHHHKAX: DKTA3Ip,
AOAEKAIAP M HKOCADP.

Brrincnenue anemenron MHOTOTPAHHMKOB: pébpa, aWaroHanm, VIJIk,
nowane Goxoeoii MOBEPXHOCTH ¥ OOMHOH NOBEPXHOCTH npAMol MPHIME,
fUloWAanh OCHOBaHMH, Teopesma o Gokopoil MOBEPXHOCTH  [PAMOH  TPHIMEL
[Mnouans  Gokosoii NOBEPXHOCTH M MOBCPXHOCTH NpPaBMABHOM MHPAMH kI
TeopeMa 0 MIOWAIH yoeudHHoH NHpaMHb,

Cummerpua = MPOCTPEHCTEE.  3NEMEHTHl  CHMMETPHH NPasHIBHEX
MHOTOIDARHHEOR. CHMMETPUN B NpPABHIBHOM MHOTOPPAHHHKE:  CHMMETpHA
DHP'rI-.'LHE.’!L‘HHﬁEJﬂ, CHMMCTDIA MPEBHABHEIX NpHsEn, CHMMETT.‘IH.H ﬂpﬂﬂl']ﬂhHDﬁ
THPEMH b

Bekropst u koopaunate B NpOCTPAHCTRE

Towsrna; SCKTOp B NPOCTPaHCTBE, HYJIEBOH BEKTOP, INMMHA HEHYIIEBOIOD
BEKTODA,  BEKTOPBl  KONIHHEAPHBIE, COHANDARIEHHEIC W NPOTHEG IO
HUNIPABNEHHLIE BERTOPLL. PasencTeo sextopos, deficrons c BEKTOPAMM: CIOMEHHE
H BLINHTAHMC BEKTOPOR, CYMMA HECKONLHHX BEKTODOE, YMHOWEEHHE BEKTOpA Ha
YHCno. CoficTBa cnomeHMs BEKTOPOR. CBOHCTBA YMHOMEHHA BEKTOPA HA WHCIO,
[MousTHE KOMMONaHapHbie BekTopel. [lpHanax ROMILUTAHADHOCTH TPEX BEKTOROR,
[Mpaenno  napanneneminesa. Teopema o paznomenny BEKTOPA 110 TpéM
HOKOMONAHEPpHEIM - BekTopan.  [lpaMoyronenas  cuerema KOOpAHHAT ®
npocrpadcTee. Koopauuartel eextopa. Ceais MEHY KOOPIHHATAMH BEKTOPA H
KOOPIAHHATAMH TOYEK. YT0N MekIy BEKTOpaMH. CranfpHoe npousseneHue
BEKTOPOR,

ILTAHUPYEMBIE PE3Y.JIBTATHI OCBOEHMSA YYEEHOIO KYPCA
«'EOMETPHA» (VIUIVBJIEHHBII  YPOBEHbL) HA YPOBHE
CPEJHEIO OBUIEIO OBPAZOBAHHWS

¥

JTHYHOCTHBIE PE3YLTATHEI

1) rpasianckoe BOCHHTAHME:

CROPMIPOBAHHOCTDL MPasmk IaHCKON NOSHILHH O0YHAILIEroca KaK AKTHEHOMD M
OTBETCTBEHHOTD  wneHa  poccHiickoro  obulecTma,  OpencTaeledde o
MATEMATHHECKHX OCHOBAX (DYHKLUMOHHPOBAHHA PasIHyHBIX CIPYKTYD, ABTEHHNH,
ApOUenyp rpakiaHckoro obulecrsa (BIDOPHL, ONPOCH T ApyToe), YMEeHHe
B3AMMOLCHCTBOBATE € COLMATBHBIME HHCTHIYTEMH B CODTBETCTEMM o HX
DYHKLUHAMI H HAZHA9EHHEM:

1) NATPHOTHYECKOE BOCTHTANNE:

CHOPMHPOBAHHOCTE pocCHECKON rpamiIaHCKoi HIACHTHYHOCTH, YBAMEHHS K
MPOLIIOMY H HACTORIIEMY POCCHACKOH MATEMATHKH, LUEHHOCTHOS OTHOLLCHHE K



ARCTHHCHHAM POCCHHCKIN MATEMATHROE H POCCHICKOR MATEMATHYECKOH LIKONEL,
HCOOILI0BANME 3TUX NOCTIGKEHMI B JIpYTHX Haykax, TEXHONOIHAX, cihepax
IKOHOMHKH:

3) IYXOBHO-HPARCTREHHOE BOCTIHTAHNE:

UEOSHANHE JYXOBHBIX UeHHOCTEH poccHiickoro Hapoma, chopMHPORAHHOCTE
HPABCTBEHIOND COSHAHHA, ITHYECKODD [IOBEACHHT, CBATAHHOMD o NPAKTHYECKHM
HPHMEHEHHEM  NOCTHMKEHHIT HAYKH M JeATeNbHOCTLIO YUEHOTD,  OCOIHAHWE
AHHHOIO BRIAAA B NOCTPOEHKE YCTORMMBOTO Gy Tyinero;

4) JCTeTHYECKOE BOCTIHTAHNE:

ICTETHUECKOE OTHOUIGHME K MHDPY, BEMIOYAR ICTETHKY MATEMATHIECKHX
JAKOHOMEPHOCTEH, 00BERTOB, 34084, peleHii, PACCYHIOSHHH, BOCOPHHMYHBOCTE
K MATEMATHHECKHM SCTIERTAM PASAHYHLIX BHIOE HCKYCCTRA:

5) hwinteckoe BocnuTANNE:

CIOPMHPOBAHHOCTL  YMCHHA  IPHMEHATH  MATCMATHUCCKIE iHAHHMA B
MHTEPECax 310pORoTo U Besonicroro oGpasa KHU3HH, OTBETCTEREHHOE OTHONICHHE K
CEOCMY 3ADDOBLID (300POBOC NMTAHME, cOANaHCHpOBAHHEG PEHHM TAHATHI W
OTAbIXA, PEryIADHAL (IHIHYECKAN AKTHBHOCTE), (IHIHYECKDE COBEPINEHCTROBAHAE
FPH SAHATHAX CHOPTHBHO-O3I0POBNTEIBLHON JASATENLHOCTLEO:

6) TpyloBOE BOCTIHTANNE:

DOTOBHOCTL & TPYNY. OCOIHAHHE USHHOCTH TpPYIOIIOGHA, HHTEpPEC K
PAiNMtHBEIM - cihepaM  npollecCHOHANLHOR  [ICATENBHOCTH,  CBA3aHHMM o

MATEMATHRON W 26 OPHODKCHUAME, YMEHME COBCPIIATE OCO3HAHHLIL BRIGOp
Dyaymed npodieccud M peannIcBMEBATE COGCTBEHHLIE AMIHEHHBIC [LTAHEL
TOTOBHOCTL 1 CHOCOBHOCTL K MATEMATHYECKOMY  ODPasoBAHHI0 #

CAMOODDASOBAHHID HA TNPOTAKEHHH BCell JKHINH, TOTOBHOCTL K AKTHBHOMY
YHACTHID B PELUSHITH NPAETHYECKHY 38084 MATEMATHYSCKOHT HANPEBIEHHOCTH,

7) IK0AOrHYECKoe BOCTHTAHKE:

COOPMUPOBAHHOCTE  AKONOIHYSCKoi KYARTYPbl, NOHUMAHHE BIHAHISA
CONHATERC=-YOHOMWYECKHY NpOIecCol HA COCTOSHHE ﬂpHpﬂ,E[]-Iﬂlﬁ H COLMHANILHOH
CPedel, 0COIHAHNE TTODANLHOIO XAPAKTEPa IKONOTHIECK X npoflieM, OpHeHTALTHA
Hi [pHMEHEHHE MATEMATHYECKHN 3HAHMHE 1N pewlcHMs 3amad & obnacTw
ORpYHADWER Cpell, TNAHHPOBAHHE NOCTVIKOR H ODUSHEH X BO3IMOMHEIX
MOCIEACTRHI A8 OKPYRAWIUSH Cpest;

8) HEHHOCTH HAYMHOTO TOIHAHKS:

CROPMHPORAHACGCTE  MUPOBOYIPEHIS, COOTBETCTBYHLETD  COBPEMEHHOMY
YPOBHID  padBWTHA  HaykW #  ofWecTBeHHOH  NPAKTHEN,  OoHNMANHE
MATEMATHYECKOH HAYKHM kak cdiepsl YemoBedeckoii ACATENRHOCTH, 3TANOB ef
PESBUTHR 1 IHAYMMOCTH [0S PA3BHTHA UHBHIH3AUNH, OBNAASHHE HILIKOM
MATEMATHEH M MATCMATHYCCKON KYIRTYPOH Kak CPEaCTBOM [OTHAHM MHpa,



FTOTOBHOCTE UCYILUECTRIATL MPOCKTHYHY © HECJIEHDBET{L’II:EK}-'I{'! ACHATENRHOCTR
HHAHBHAYUITEHO W B rpynoree.

METATIPEJIMETHBIE PE3Y.TBTATBI

losuasareabubie yHUBepcanbuble yuelunie neiicTeng

bazosnie noruveckue geiicrenn:

HRIARNATE ¥ XAPAKTCPHIOBATE CYMIECTBCHHEIE TIPHIHAKH MATEMATHULCKHX
00BEKTOR. NOHATHH,  OTHOWeHHIT MEHIY — NOHATHAMH,  (POPMYIHPORATE
ONPEICACHUA NOHATHH, YCTAHABIHBATE CYNIECTBEHHbI MPHIHAK KNaccH(MKainn,
OCHOBAHHA 115 0D0DIIEHNA | CPABHEHH, KPHTEpHH TPOBOAMMOTO aHAIIH3A,

BOCLPHHUMATE,  (hopMyinposaTs  u  npeofpasoBeBaTh CYHICHHA:
YTBEDIAHTENLHBIE H OTPHUATENLHEE, EHHHYHEIE, YACTHBIE H 0011, VCIIOBHEIE,

BBLIABAATE MATEMATHYCCKHE SAKOHOMEPHOCTH, BIAHMOCESIIH | NPOTHEOPEHHA
B (PAKTAX, JAHHBIX, HaOMOICHHAX © YTHCPHACHHAX, MPEIJraTe KPHTEPHH JUIH
BLIABICHHA SAKOHOMEPHOCTEN H NPOTHBOPEYH;

ASNATE  BRIBOJBE C HCTIONBIOBAHHEM 3AKOHOB NOTHKW, NEAVETHBHRIX M
WHIYETHEHLIX YMOIAKTHONEH I, YMOSBKIOYEHHA M0 AHAOTHH:

POBUAUTE CAMOCTON [/1bHO IOKA3ATENBCTBA MATEMATHYECKHX YTBEDHICHHH
(PAMBLE 11 OT IPOTHEHOTD), BEICTPAHBATE APFYMEHTALHIO, NPHEOIHTE MPHMEPEE H
HOHTPOPHMEDEL, 0O0CHORLIBATE COBCTREHHBIE CYHISHHA M RAIBOIL:

BeidHpaTs  cnocob  pewenns  yueOHol  3agaun (CPABHHBATE HECKOILKD
BADHAHTOR  pellcHHA,  BhIDHpaTh  Hambonee  noAxonswMi ¢ YUETOM
CAMOCTORTEABHO BhUICNCHHBIX KPUTEPHER).

BazoBuie HCCILTOBATENBCKHE HEiCTBHNA?

HEOOIB30BATE BOOPOCKH KaK HCCHIENORATENBCKHIA HHCTPYMEHT  [1O3HAIHA,
BOPMYTHPOBATE  BOMPOCKL,  hHKCHPYIOUHE OpoTHBOpeuHe,  npobaemy,
YUTHHABAHBATL HCKOMOE W JaHHOe, (OpPMHPOBATE THNOTE3Y, apryMeHTHPORATE
CBON MOIHIHKY, MHEHHE;

MPOBOAHTE CaMOCTOATENILHO CNAHHPOBAHHBIN IKCMEPHMENT, NCCIen0BaHMHE
o yeTaHosAenns ocobennocTell MaTeMaTHYECKOrD 0OBEKTA, SRTEHHA, npoiecca,
BLIABIEHHI) JABUCHMOCTEH MeR 1y OfberTami, ARTEHIAMY, NPOLECCAMMN;

CAMOCTOATENLHO (QOpMYNMPORATLE OBOOIEHHA H BLBOIEL MO peIyILTaTaM
MPOBEAEHHOMO  HADMIOOCHWN,  WCCASOOBAHME,  OUCHHBATEH AOCTOBEPHOCTR
MOIYHEHHBIX PeiyILTATOR, BLIBOAOE H 0O0DmennHi:

NPOTHOIMPOBATL  BOIMOMCHOS DPA3BHTHE MOPOLECCa, & TAKWe BBIIBHIATH
NPEAMONOKEHHA O €0 PABHTHH B HOBLIX YCIOBHAN,

Pabora c nndopmanneii:

BEIABAATL Je@HUHTL WHHOPMALIMN, TaHHbIX, HEOBNOTHMEBIX ong OTBETA Ha
BOTIPOC M ANA PELISHHA 3a704H,



BLIOHPATL HHDOPMALIID H3 HCTOYHHKOR PA3HYHBIX THIOB, AHANHIHPOBATE,
CHCTEMATHIHPOBATE M MHTEPOPETHPOBATE HHPOPMALHIO PAITHYHEIX BHIOE M
{(hopm npencrasnenns;

CIPYRTYPHpOBATL HHPOPMALIMIO, NPEICTABIATE o6 B PAsIHYHEIX chopmax,
HILTIOCTRHPOBATE rpadHuecky;

DLEHHBATE HAIEHHOCTE HHBOpMALIHK no CAMOCTOATENRHO
CIPOPMYTHPOBAHHLIM KpHT CPHAM.

Kommynnkatnehnie yausepeansnnnie YaedHBIe AelicTRHA

Odmenne:

BOCTIPHHHMATE H (DOPMYAHPORATE CYMASHHSA § COOTEETCTRIN YCIOBHAMHE H
LEMsSMH  OBLIEHHA, ACHO, TOUHO, TPAMOTHO BRIpa#aTh CBOHY TOYKY ipeHH B
YCTHBIX I MHCBMCHHBIX TCKCTAX, A4BATL (IOSCHEHMN 110 X0y pelieHis 3auaqdm,
EOMMEHTHPORATE MONYYEHHKIH pe3ylbTar;

B xode oOCy#RISHHA 4A14BATE BOMPOCH No CYIIECTRY ODCYHAACMOH TeMBL,
npobnemsl, pewaeMoll I40a4H, BEICKATHIBATE HAEH, HALENEHHLIE HA NOHCK
PELUCHNA. CONOCTABAATE CBOH CYIKAEHHA C CYICHHAMA APYTHX YYACTHHKOB
Ananord, oDHApPYIKHBATL PAtINdHE H CXOICTRO MO3HIME, B KOPPexTHOH dopMe
hOpMYINPOBATE pasHOIACHA, CRON BOS PameHH;

NPEACTARNATE PEIYLTiThl PELIEHHA 3a034H, 3KCNCPHMENTA, HCCTE oBaHNS,
FAPOCKTI, CAMOCTONTCNILHO  BeiGHPaTE (JOPMAT BRCTYIISHHA © y4€ToM 3amaq
MPEICH TUIHH W 0CcODeHHOCTEH ayAHTOPHH.

PeryjisiTuBHbIe YUHBEpCAIbIIbIE yuelHbIe JelcTEn

Camooprasumwzanmna:

COCTABILATL MNAH, &0PHTM PEILEHHI 38034, BubupaTh cnocod peleHns ¢
YHETOM MMEIOLIHXCH PECYPCOB W COBCTBEHHBIX BOSMOMCHOCTEH, apryMeHTHpOBaTh
H KOPPEXTHPOBATL BAPHAHTEL PELUCHII € YYETOM HOBOF MHpOPMALIHNL,

CaMokonTPOIL, IMOUMONATBHBIT HETELNCKT:

BILICTL  HABBIKAMI  NO3HABATEABHOH  pediiiexcHm  kKaxk  ocosHanms
COBCPIIAEMBIN TEHCTEHI H MBICIHTEARHEIX NPOUECCOR, HX PE3YNLTATOR, BAANETE
CnocobaMy  CaMONPOBEPKM, CAMOKOHTPONS Opouecca W pesyabTata pemeHus
MATEMATHYECKOH 3010,

NPEIBHASTE TRYAHOCTH, KOTODEIE MOTYT BOSHHKHYTL TIPH DELLEHHH Ia0auW,
BHOCHTL KOPPEKTHERL B EATENLHOCTE HA OCHOBE HOBRIX oBCToRTeILeTE, JAHHELX,
HAHAEHHBX OWHO0K, REHABISHHLIX TPYaHOCTEH:

CLEHNBATE COOTBETCTBHE PEIYABTATA HETH H YCAOBHAM, OGBACHITE OPHYHHE
ADCTHICHAA HIH HENOCTHMCHNA PEIYNLTATOR JEATENBHOCTH, HAXOIHTE OUIHOKY,
J4BATE OUEHKY NPHODPETENHOMY OLITY,

CosMecTHAR QEATENLHOCTE:



NOHHMETE M HCNONBIOBATE NPEHMYIIECTBA KOMAHIHON W HHAHBHIYANBHOH
padoTsl  npH  pelieHHH y4eOHBIX 38734, [pPMHHMATE Lemb COBMECTHOI
ACATCABHOCTH, MAGHHPORATL OPraHH3ALHK CORMECTHOI paboThI, pacnpeientTs
BHABL  paboT, JoroBapHBaThCH, obCy®IATE npouece M PE3VIALTAT paboTsl,
O00BLIATE MHSHMA HECKOILKNK Joaei;

YHACTBOBATE B IPYINOBEIX (hopMax paGoThi (0bcy#meHns, obMen MHEHI,
“MOIFOBBIE  IUTYPMBEY M HHBIE), BRINOAHATE CBOW  49acTh paboThl  H
ROOPAMHHPOBATE CROM JSHCTBHA C JPVIHMH ieHAMM KOMAHILL, OUSHHBATH
KAYECTBO CBOCTO BRNAAA B 0OWMA NPoaykT no KPHTEpHAM, copMyTHpOBAHHEBIM
YHACTHHKAMH BIAHMOASHCTBHA.

HNPEAMETHBIE PE3VJIETATHI

K konuy 10 kaacea oByuamumiica nayyires:

« CEODOHO ONEPHPOBSTE OCHOBHBIMH  [IDHATHEMH CTEPEOMETPHN  [IpH
PELICHNN 38034 W IPOBEICHHH MATEMATHUECKMX PACCYHICHME;

* HPHMEHATE GKCHOMBI CTEPEOMETPHH W CHENCTEHA HZT HUX MpH penIeHHK
FEOMETPHYECKHX 3a0aY;

«  KACCHPHIMPOBATL BIGHMHOE pACTONOKEHHE NMPAMEIX B NPOCTPAHCTRE,
MIDCKOCTEH B NPOCTPaHCTRE, NPAMLIX B TUIGCKOCTE! B NPOCTPAHCTHE;

» CBODDJAHO ONEPHPOBATE  TOHATHAMM, CRYSAHHLIMH o YInaMu B
UPOCTRAHCTBE: MEHILY TPAMLIMH B NpOCTpaHCTBE, MEWDY NpaMOH H
MO KOCT Y,

«  CBODOUAHO ONEPHPOBATE NOHATHAMM, CBASAHHBIMHI © MHOTOUPAHHHKAM;

o CBOGONNO PACTIOIHABATE OCHUBHBIE BHARI MHOTOTPAHHHKOR | pHIMa,
FHPAMILLL, TTRAMOYIOJBHBIH HApaIShenHnen, Kyh);

s KNUCCHMUMPOBATE  MHOTOIPAHHHKH, BRIOHPAA  OCHOBAHWA s
IKIACCHp M Kammn;

» CEODOANO  ONEpHPOBATE  TIOHATHAMM, CBASAHHEMN o CEYEHHEM
MHOTOIPAHHHKOB NIGCKOCTRI!

*  BLIIOAHATE HapailiensHoe, HEHTRaNbHOE H OPTOrOHANBHOE
MPOCKTHPOBAHKE (BUTYP HA MAGCKOCTH, BEIOIHATE Haobpasmenns puryp
Hi NJIOCKOCTH,

* CTPOHTE CCHEHHA MHOTOTPAHHHKOB PATIMHMHBIMH METOAAMI, BbINOMIHITE
(BEIHOCHEIE) [NOCKHE YEPTEHH W2 PHCYHKOR NPOCTEIX 0OBEMHEX dHTyp:
BHI CBEPXY, COOKY, CHHTY;

* BLMHCIATE  NADILAOAH  NOBEPXHOCTEH  MHOrOTPAHHHKOB (NpH3Ma,
MHPaMUAE), FEOMETPHYECKHX TEN © NPUMEHEHHEM (HopMyn:



CRODDIHO ONEPUPOBATE NOHATHAMH: CHMMETPUR B [IPOCTPAHCTRE, LEHTP,
OCh H [TOCKOCTh CHMMETPHH, UEHTP, OCh M IUIOCKOCTL CHMMETPHH
hHryphi;

CRODOAHO DHNEPUPORATE NOHATHAMM, COOTRETCTRYIOUIHMH BEKTOpaM H
KOOPOHHATAM B NPOCTPaHCTRE;

BLITONNATE JEHCTBHA HAJ| BEKTOpAMM;

PeLUATE  3a0avi HA J0KA3ATENBCTEO MATEMaTHYECKHX OTHOWEHHE H
FUXOMKICHHE TCOMETPHYECKHNY BEIHYHH, NPHMCHAR H3BECTHRIC METO IR
NPH PELUCHIN MATEMATHYECKHX 387184 NOBLIUEHHOTO W BRICOKOTD YPOBHA
CHOMIOCTH,

MPHMEHATE  NPOCTEHILHE NPOTPAMMHBIE  CPedcTEA | AIERTPOHHO-
KOMMYHHEAIHOHHEIE CHCTEMEL TIPH PEIIEHHH CTEPEOMETPHYSCKHY 1a5ay;
HIBNECKATH, NpeodpasoBRBATE N HHTEPTIPETHPOBATE  MHQOPMALIHID O
UPOCTPAHCTRCHHBIX  ICOMETPHYCCKHX  (PHTypax, NPENCTARIEHHYH) Ha
HEPTEeHax H PHCYHKAX,

HPHMEHATL  OO0YYEHHLIE 3HAHMA HA  OPAKTHEE: CPABHHBATR |
HHATHINPORATE PEANbHEIE CHTYAUMH, NPHMEHATE H3YYEHHBIE NOHATHA B
POLESCCe  MOHCKA  PelUSHMN  MATEMATHYECKH  clopMyIHPOBAHHOH
npofiieMsl, MOLETHPOBATL peATEHRE CHTYAlMH Ha H3bLIKE FEOMETPHH,
HECISA0BATE NOCTPOCHHBIE MOUETH C HCIONBXOBAHHEM CEOMETPHYECKIK
OOHATHI M TeOpEM, annapaTa anrebpel, PelETh NPAKTHYECKHE 3aJ84H,
CBASAHHLIC C HAXOWIEHHEM PEOMETPHYECKHX BEIHYHH;

UMETE TIPCJICTABACHHA OD OCHOBHBLIX BTAMAX pPasBHTHS TeOMeTPHH K4k
COCTABHOM YacT )yHIaMEHTA PASBHTHA TEXHOIGI T,
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YHEBHO-METOJAHYECKOE OBECNEYEHHE
OBPA3OBATEIBHOI'O MPOLECCA
OBASATEIBHBIE YVYEBHBIE MATEPHAJIBI /LTSI VYYEHHKA

METOJHYECKHUE MATEPHAIBI AT YUHTEH

HHPPOBBIE OBPAZOBATENLHBIE PECYPCHI 1 PECYPChI CETH

HHTEPHET



