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HOACHUTEJBbHASA 3AIIMCKA

BaxxHocTh ydeOHOTO Kypca TEOMETPHMM Ha YpOBHE CpPEIHEro OoOIero
oOpa3zoBaHHsl OOYCJOBJIEHa HPAKTUYECKON 3HAYMMOCTBIO METANPEIMETHBIX U
OpEeIMETHBIX pPE3yJbTaTOB OOY4YEHHs] TEOMETPUU B HAIPABICHUU JUYHOCTHOTO
pa3BUTHs  oOywaromuxcsi, (QopMupoBaHus (QPYHKIIMOHAIIBHOM MaTeMaTH4eCKOU
IPaMOTHOCTH, M3yY€HHUS JPYTruX Y4YeOHBIX AMCHUIUIMH. Pa3BuTHe y yyammxcs
NPaBUWIbHBIX MPEACTABICHUA O CYIIHOCTH M MPOHUCXOXKIECHUU TE€OMETPUUYECKUX
aOCTpaKkInii, COOTHOIIEHHH PEAIbHOTO M WJACAIBHOIO, XapakTepe OTpPaKEHUs
MAaTeMaTUYECKOW HAYKOW SIBJIECHUN M IPOLIECCOB PEAIBHOTO MUPA, MECTE TEOMETPHUU
B CHCTEME HayK M POJIM MaTEMATUYECKOr0 MOJIEIMPOBAHMS B HAYYHOM IMO3HAHUU U B
MIPaKTUKE CHOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHHS Yy4yalluXcs, a
TaK)K€ KayeCTB MBIIUICHUS,, HEOOXOAUMBIX JUIsl aJanTallud B COBPEMEHHOM
oOuiecTBe.

['eomeTpus sBisercs OAHUM K3 0a30BBIX NPEAMETOB Ha YpPOBHE CPEIHETO
oOmiero o0pa3oBaHMs, TaK Kak OOECIeUYMBAaEeT BO3MOXKHOCTb U3YyUEHHS Kak
JUCLUIUINH €CTECTBEHHO-HAYYHOU HAIPaBIEHHOCTH, TaK U TyMaHUTapHOM.

Jlornyeckoe MblnUIeHHE, (OPMHPYEMOE TMPU HU3YYEHUU OOyYarOIMIMMHUCS
MOHSATUHUHBIX OCHOB T'€OMETPUH M TOCTPOEHUU LIETIOYKU JIOTUYECKUX YTBEPKACHUH B
XO/JI€ PEIIeHHUs] TEOMETPUYECKUX 3a/1a4, YMEHUE BbIBUTaTh U ONPOBEPraTh TMIOTE3bI
HEIOCPEJICTBEHHO MCHOJB3YIOTCSI MPU  PEUIEHUH 3a/lad €CTECTBEHHO-HAYYHOIO
LIMKJIA, B YACTHOCTHU U3 Kypca (HU3UKH.

YMeHHE OpUEHTUPOBATHCS B MPOCTPAHCTBE WUIPAET CYIIECTBEHHYIO pPOJb BO
BCEX 00JIaCTAX AEATENbHOCTH uvesoBeka. OpueHTanusi 4YeloBeKa BO BpPEMEHU U
MPOCTPAHCTBE — HEOOXOJUMOE YCIOBHE €ro COUUAIBHOrO ObITHS, Qopma
OTPaXXEHUSI OKPYXKAIOLIEr0 MHpa, YCJIOBHE YCHEIIHOIO MO3HAHUS W aKTHUBHOIO
npeoOpa3oBaHus TeUCTBUTENbHOCTH. OniepupOBaHUE TPOCTPAHCTBEHHBIMU 00pa3aMu
0o0BbeINHAET pa3Hble BUIbI yUeOHOU U TPYIOBOM JNEATEIBHOCTH, SBISETCS OJHUM M3
npo(hecCHOHANBHO BaXXHBIX KauecTB, MOATOMY aKTyallbHa 3afadya (OPMUPOBAHUS Y
oOy4aromuxcsi MPOCTPAHCTBEHHOTO MBIIUICHUS KaK pPa3sHOBUIHOCTH OOpa3HOro
MBIIUIEHUS — CYIIECTBEHHOTO KOMIIOHEHTa B TMOATOTOBKE K TPAKTHYECKOU
JEeSATEILHOCTH 110 MHOTUM HaIIPaBJICHUSIM.

Llenv oceoenus npoepammul yuebHo2o Kypca «I eomempusiy Ha 6a3060m ypogHe
oOyueHuss — o61ieo0pa3oBaTeIbHOE U OOIIEKYJIBTYPHOE Pa3BUTHE OOYUAOIIMXCS
yepe3  oOecriedeHHe  BO3MOXKHOCTH  MPHOOPETEHUST U HUCIOJb30BaHUs
CUCTEeMAaTUYECKUX T€OMETPUUECKUX 3HAHUN U JAEUCTBUMN, CHEIU(PUUHBIX T€OMETPHH,



BO3MOXKHOCTH YCIICITHOTO TIPOJOJDKEHHUSI O00pa3oBaHWs IO CIEUUATBHOCTSIM, HE
CBSI3aHHBIM C MPUKJIATHBIM HCIIOIH30BAHHEM I€OMETPHH.

Ilpoepamma no eceomempuu Ha 60a3080M YpoeHe TpeIHA3HAYCHA IS
00y4aromuxcsi CpeIHEN MIKOJIbI, HE MCIBITHIBABIINX 3HAUUTEIBHBIX 3aTPy/THEHUI Ha
YPOBHE OCHOBHOTO 00ImIero oOpazoBanus. Takum oOpa3zom, oOydarormuecs Ha
0a30BOM ypOBHE JOJDKHBI OCBOUTH OOIIME MaTeMaTHUECKHUE YMEHHUs, CBSI3aHHBIE CO
CHEM(PUKON TEOMETPUA M HEOOXOJUMBIC NJISl KU3HH B COBPEMEHHOM OOIIECTBE.
Kpome 3T0T0, OHM UMEIOT BO3MOKHOCTh U3YYHTh T€OMETPHIO OoJiee TITyO0KO, eClii B
JaJIbHEHIIIEeM BO3HUKHET HEOOXOIWMOCTh B TI'C€OMETPHUUECKHX 3HAHHUAX B
po¢heCCUOHATIBHON JIEATEIIbHOCTH.

JlocTikeHHe 1eM  OCBOEHHUS NPOrpaMMbl  OOECHEYMBAETCS PEUICHUEM
COOTBETCTBYIOIIMX  3anad. [lpuopumemuvimu  3a0auamu  OCBOCHHS  Kypca
«I"eometpum» Ha 0a30BOM ypoBHE B 11 Kilacce SBISIOTCS:

® (opMuUpOBaHUE NPEICTABICHUS O T€OMETPUU KaK YaCTH MHPOBOW KYJIbTYpPbI
U OCO3HaHUE €€ B3aUMOCBSI3U C OKPY’KAIOLIUM MUPOM;

® (opMupOBaHUE MPEACTABIECHUS O MHOTOIPAaHHUKAX U TejaxX BPAlllEHUs KakK O
BOXHEHIINX MaTEMaTHYECKHX MOJENAX, MO3BOJISIIONINX OMHCHIBATh M HW3y4YaTb
pa3HbIC SABJICHUS OKPYKAIOIIETO MUPA;

e (GopMUpOBaHME YMEHHUsS PACIIO3HABATH HAa YEPTEkKaX, MOJIEISIX U B peaTbHOM
MHUpPE MHOTOTPAaHHUKH U TeJla BPAICHUS;

® OBJIQJICHHE METOJaMH pELIEHHUs 3a/lad Ha IMOCTPOCHMSI Ha H300paMeHHsIX
MIPOCTPAHCTBEHHBIX PUTYD;

® (opMUpOBaHHWE yMEHHS  ONEPUPOBATb OCHOBHBIMU  MOHATHSMH O
MHOTOTPaHHHUKAX U TeJIaX BPAILIECHUS U UX OCHOBHBIMU CBOMCTBAMH;

® OBIIAJICHHE ANTOPUTMAMH PEIICHHs] OCHOBHBIX THUIIOB 3a1a4; (OpMHUPOBAHNE
YMEHHS TPOBOIUTH HECTOXKHBIC IOKa3aTeNbHBIC PACCYXIACHUS B XOJIE PEIICHUS
CTEpEOMETPUUECKHUX 3a1a4 U 33]1a4 C TPAKTUUYECKUM COICPKAHUEM;

® pa3BUTHE HMHTEJUIEKTYaJbHBIX M TBOPYECKUX CIIOCOOHOCTEW O0yyaroumxcs,
MO3HABATEIbHON  aKTHUBHOCTH, HCCIENOBATENIbCKUX  YMEHHMH, KPUTHYHOCTHU
MBIILICHUS;

e (GopmupoBaHrne (HYHKIMOHAIBHOW TPaAaMOTHOCTH, PEJIICBAHTHOW TE€OMETpPHUH:
YMEHHE pAaclo3HaBaTh MPOSBICHUS TEOMETPUYECKUX TMOHATHHA, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX J>KU3HEHHBIX CUTyallMsIX W TPHU HU3YYCHHUH JIPYTHX
y4eOHBIX  TPEAMETOB, TPOSBICHUS  3aBUCUMOCTE W 3aKOHOMEPHOCTEH,
dbopMynupoBaTh UX Ha SI3bIKE T€OMETPUM U CO3/1aBaTh T'€OMETPUUYECKUE MOJEINH,
OPUMEHATh OCBOCHHBIM TE€OMETPUYECKHI ammapar A peHieHus MpPaKTHKO-



OPUEHTHPOBAHHBIX  3aJa4, HWHTEPHPETUPOBAaTH M  OLECHUBATH  IIOJIyYCHHBIC
pE3ybTaTHI.

OTIUYUTENFHOM OCOOEHHOCTHIO MPOTPaMMBI SIBISIETCS BKIIIOUEHHE B KYypC
CTEPEOMETPUM B HAYAJIE €TI0 U3YUYEHHUs 3aJad, PEIIAeMbIX HA YPOBHE MHTYUTHUBHOIO
MO3HAHUS, U ONpEeIEHHBIM O00pa3oM OpraHu3oBaHHas paboTa HajJ HHUMH, UYTO
CHOCOOCTBYIOT ~ Pa3BUTHIO JIOTUYECKOTO U MPOCTPAHCTBEHHOTO  MBILUICHHUS,
CTUMYJIAPYET NMPOTEKAHWE MHTYUTHBHBIX IIPOLIECCOB, MOTUBUPYET K JaJbHEHUIIEMY
U3YYECHUIO IIPEAMETA.

[Tpennourenue otaaércs HAIIAIHO-KOHCTPYKTHUBHOMY METOAY OOyudeHus, TO
€CTh TEOPETHUYECKHE 3HAHUS HMMEIOT B CBOEM OCHOBE YYyBCTBEHHOCTBH MPEIMETHO-
MIPAKTUYECKOM JIEATENIBHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX IPEACTABICHUN Yy
y4almxcs B Kypce CTEPEOMETPUM MPOBOJIUTCS 3a CUET PEIICHUS 3aa4 HA CO3aHUE
IPOCTPAHCTBEHHBIX 00pa3oB M 3aJad Ha ONEPUPOBAHUE MPOCTPAHCTBEHHBIMU
oOpazamu. CoznaHue oOpa3a NPOBOAMTCA C ONOPOM HA HArIAJHOCTh, a
ONepupoOBaHUE 00pa30M — B YCIIOBUSAX OTBJICUEHMSI OT HArJIsITHOCTH, MBICJIEHHOIO
MU3MEHEHHMS €r0 UCXOAHOTO CONCPKAHMUS.

OcHOBHBIE copepKaTenbHble JIMHUM Kypca «l'eomerpum» B 11 Kiacce:
«Mmuororpanaukmn», «Tena Bpamenus», «BEKTOpbl 1 KOOPIUHATHI B TPOCTPAHCTBEY.
@opMHUpOBaHUE  JIOTMYECKUX  YMEHMM  paclnpenensercs He  TOJbKO IO
coJiepKaTeNbHbIM JIMHUSM, HO M IO TojlaM OOy4eHHs] Ha YPOBHE CPEIHEro OOIIEero
oOpa3oBaHUs.

Conepxxanue oOpa3oBaHMs, COOTBETCTBYIOIEE MPEAMETHBIM pe3ysbTaTraM
ocBoenus [IpumepHoit pabouelt mporpaMMsbl, pactpeeiEHHBIM 10 ToAaM 00y4YeHus,
CTPYKTYPUPOBAHO TaKUM 00pa30M, 4TOOBI OBJIAJIEHUE TE€OMETPUYECKUMH MOHATUIMU
Y HaBbIKaMH OCYILIECTBISIOCH MOCIEA0BATENBHO U MOCTYNMATENbHO, C COOJII0IEHUEM
MPUHIUIIA IPEEMCTBEHHOCTH, YTOOBI HOBbIE 3HAHMSI BKIIOYAINUCH B OOIIYIO0 CUCTEMY
r€OMETPUYECKUX MPEJCTABICHUN 00yUalOIUXCsl, pacluupsis U yrayonsis e€, oopasys
IIPOYHBIE MHOKECTBEHHBIE CBS3U.

Ha u3ydenune reometpuu B 11 kiacce Ha 6a30BOM ypoBHE OTBOJIUTCS 1 yac B
HEZIeJ0, BCEro 3a roj ooyueHust — 34 y4yeOHbIX yaca.



COAEPXAHHUE YYEBHOI'O ITPEIMETA

Tena Bpamenust

[{umuaaprYeckast TOBEPXHOCTh, 00pa3yIoNIue IIUIHHAPUIECKON TOBEPXHOCTH,
OCh IMWIMHAPUUECKON moBepXHOCTH. [{umHap: ocHOBaHUS U OOKOBasi MOBEPXHOCTb,
oOpasyroliias U 0Ch; TUIOaAb OOKOBOM U TIOJIHOM MOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3ylolire KOHWYECKOM IMOBEPXHOCTU, OCh H
BepIIMHA KOHUYECKON noBepxHOCTH. KOHyC: ocHOBaHWE U BeplInHa, 00pa3yromias u
OCb; ILJIOIIAlb OOKOBOW U MOJHOW MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yroniye u
BBICOTA; OCHOBAHMS U OOKOBasi IOBEPXHOCTD.

Cdepa u map: ueHTp, paauyc, AUAMETP; IUIOMIAJb MOBEPXHOCTU CQEpHI.
B3auMHoe pacnosiockeHure cepbl M IIOCKOCTH; KacaTesbHas IJIOCKOCTh K cdepe;
IJI01Ia1b CEephl.

N300pakeHne Ten BpallleHHs Ha TNIOCKOCTH. Pa3BépTka HUIMH/pa U KOHYCA.

KomMOuHanuu ten BpalieHus ¥ MHOTOIPaHHUKOB. MHOTOTpaHHUK, ONTUCAHHBIH
okoJ10 cdepsl; cepa, BliMCaHHASE B MHOTOTPAHHUK, UJTH TEJIO BPAIICHMUS.

[Tonsarue 06 06béMe. OCHOBHBIEC CBOMCTBA 00BEMOB Tenl. TeopeMa 00 00bEMeE
MPSAMOYTOJIBHOTO Napajijiesienunena u cneAcTBusa u3 He€. O0bEM HMIMHIpPA, KOHYCA.
O0BEM mapa u miomaab cepsol.

[TonoOuble Tenma B mpocTpaHcTBe. COOTHOIICHHS MEXAY IUIOMIAISIMU
MOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX TE.

Ceuenus munHApa (MapajuieIbHO U MEPIEHANKYJISIPHO OCH), CEYEHUS] KOHYCa
(mapanienbHOe OCHOBAHHIO U TIPOXOIIEe Yepe3 BEPIIUHY ), CEUCHHUS 1apa.

BekTopbl U KOOPAUHATHI B MPOCTPAHCTBE

Bektop Ha miockocTu U B mipocTpaHcTBe. CII0KEHHE U BHIUMTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4uciio. PasyokeHue BEKTopa MO TPEM HEKOMILIAHAPHBIM
Bektopam. [IpaBuiio napamienenunena. Pemenue 3agay, CBA3aHHBIX C MPUMEHEHUEM
paBuil JEeWCTBUM € Bekrtopamu. [IpsiMoyrosibHas cucrema KOOpPAMHAT B
npoctpancTBe. Koopauuatel Bektopa. IIpocreimme 3agaun B KOOpAMHATAX. YTOII
Mexky BekTtopaMu. CKalasipHOE MTPOU3BEACHUE BEKTOPOB. BhIUKCIeHUE YIII0B MEXK Y
OpSIMBIMM M TUIOCKOCTSIMU. KOOpJIMHATHO-BEKTOPHBI METOJ TIPU  PEIICHUU
F€OMETPUYECKUX 3a]1a4.



INJIAHUPYEMBIE PE3YJIbTATHI
JInuHOCTHBIE pe3yIbTaThI
1) rpa;kaaHcKoe BOCIMTAHHE:

c(OPMUPOBAHHOCTh TPAKIAHCKOM TMO3MLKK OOYyYaIOUIErocss KaK aKTHBHOTO U
OTBETCTBEHHOT'O YI€Ha  POCCHUKCKOro oO1ecTBa, IPEICTABIICHUE 0
MaTEMaTUYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS PAa3IUYHBIX CTPYKTYp, SIBJICHUMH,
OpoLeayp TpaxIaHCKOro oOmiecTBa (BBIOOPHI, OMNPOCHI M JPYroe), yMEHHue
B3aUMOJEHCTBOBaTh C COLMAJbHBIMH HWHCTUTYTAMH B COOTBETCTBHM C WX
(GYHKIUSAMY 1 HA3HAUYCHUEM;

2) NIaTPUOTUYECKOE BOCITUTAHNE:

c(hOPMHUPOBAHHOCTh POCCHUUCKON TpaKJaHCKOM WJICHTUYHOCTH, YBAKEHUS K
MPOILUIOMY W HACTOSIIEMY POCCUUCKOM MAaTEeMAaTHUKH, LIEHHOCTHOE OTHOIICHUE K
JOCTUAKECHUAM POCCUHUCKUX MAaTEMAaTHKOB M POCCUHMCKOW MATEMATHYECKOM IIKOJIBI,
HCIIOJB30BAaHNE JTUX JIOCTHKEHMM B JIPyTMX HayKaX, TEXHOJIOTHAX, cdepax
SKOHOMHUKH;

3) IyXOBHO-HPABCTBEHHOE BOCITUTAHME:

OCO3HaHWE JYXOBHBIX IIEHHOCTEH POCCHIMCKOTO Hapoja, CcHOPMUPOBAHHOCTH
HPABCTBEHHOI'O0 CO3HAHUSA, STUYECKOTO MOBEJCHHUS, CBSA3AHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JOCTH)KEHUW HayKu U JACATEIbHOCTbIO YUY€HOrOo, OCO3HAHHE
JUYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4) acTeTHYeCKOe BOCIIUTAHUE:!

ACTETUYECKOE OTHOLIEHWE K MHPY, BKIOYasd JCTETHUKY MAaTeMaTHUYECKHUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a/1ay, PEIICHHUM, PACCYKACHUN, BOCIPUUMYHBOCTD K
MAaTEMATUYECKUM ACTIEKTAM Pa3JIMYHbIX BUJIOB UCKYCCTBA;

5) puznyeckoe BocnuTaHNE:

c(OPMUPOBAHHOCTh YMCHHSI TPHMCHATh MaTeMAaTHYSCKHWE 3HAHWS B HHTEpEcax
3I0pOBOTO0 M Oe30macHOro o0Opa3a >KU3HH, OTBETCTBEHHOE OTHOIIECHUE K CBOEMY
3I0pPOBBIO (370pOBOE MHTaHUE, COATAHCUPOBAHHBIA PEXHUM 3aHATUA U OTAbIXA,
peryiaspHas (u3udyeckas aKTUBHOCTH), (DU3UYECKOE COBEPIICHCTBOBAHHE IIPH
3aHATUSAX CIIOPTHBHO-030POBUTEIBHON ACSITEILHOCTHIO;

6) Tpya0BOE BOCIIUTAHHE:



TOTOBHOCTh K TPYIy, OCO3HAHWE IIEHHOCTH TPYAONIOOHS, WHTEPEC K pa3InYHbIM
chepam mTpoecCHOHATFHON JEATEIBHOCTH, CBS3aHHBIM C MAaTeMaTUKOHM U e
NPUJIOKCHUSIMH, YMEHUE COBEpIIaTh OCO3HAHHBIA BEIOOp Oynymiei mpodeccuu u
peanu30BbIBaTh COOCTBEHHBIC >KM3HEHHBIE IUIAHBI, TOTOBHOCTh M CIIOCOOHOCTH K
MaTeMaTHYeCKOMy OOpa30oBaHHIO U CaMOOOpa30BaHHIO HaA TMPOTSHKEHUH BCEH
)KM3HU, TOTOBHOCTh K AKTUBHOMY YYaCTHIO B DPCIICHUH NPAaKTHUECKUX 3a/1ad
MaTeMaTU4eCKOI HANPaBICHHOCTH;

7) 3K0JIOTHYECKOe BOCTIUTAHHE:

c(OPMHUPOBAHHOCTh HKOJOTUYECKON KyJIbTYphbl, MOHUMAHUE BIMSHHS COLUATBHO-
DKOHOMHMYECKHX MPOLECCOB HA COCTOSIHHE IPUPOJHOW W COLMAIBHOM CpE.BI,
OCO3HaHUE TIJI00AJIBHOTO XapaKTepa SKOJOTMYECKHX MpoOJjeM, OpUEHTalMs Ha
IpUMEHEHHE MaTeMaTMYeCKUX 3HAaHUM I peumieHus 3ajad B o0rnactu
OKpY’)Kalollled Cpelpl, IUIAHUPOBAHUE IIOCTYNIKOB M OLICHKA MX BO3MOXKHBIX
IIOCJIEICTBUM JIJIs1 OKPY KAIOLIEH CPEbI;

8) HEHHOCTH HAYYHOTI'O MMO3HAHUA:

c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAayKM U OOIIECTBEHHOW TMPAKTHUKW, TMOHUMAaHHE MaTeMaTH4YeCKOU
HAayKd Kak c@epbl 4YelOBEUECKOW JEeATEeTbHOCTH, JTarnoB €€ pa3BUTUSA U
3HQUUMOCTH U1 Pa3BUTHUS UMBUIM3ALMHU, OBJAJEHUE SI3bIKOM MAaTEMaTUKU W
MaTeMaTUYECKOW KyJbTYpOH Kak CpEICTBOM TIO3HAHUSI MHpPA, TOTOBHOCTH
OCYILIECTBIIATh TMPOEKTHYI0 M MCCIEAOBATEIbCKYIO JEATeIIbHOCTh MHANBUYATBHO
U B rpymIe.

MeTtanpeaMeTHble pe3yJbTaThl
Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE JeiiCTBUSA
ba3oBble JJornueckue aeiicTBuUA:

BBISIBJISITh U XapaKTEPU30BaTh CYIIECTBEHHbIC MPHU3HAKK MATEeMaTUYECKHUX
OOBEKTOB,  TIOHSATUH, OTHOIICHWM  MEXIy  TMOHATHIMH,  (POPMYIHPOBATH
OTpe/eICHUs] TIOHSITHI, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIACCHU(PUKAIINH,
OCHOBaHHUSI JJi1 OO0OOIIEHUS W CpPaBHEHUS, KPUTEPUM TMPOBOJUMOTO aHaIU3a;
BOCIIPUHUMATh, (GOPMYJIUPOBATh U MPEOOPa3OBBIBATH CYKIEHUS: YTBEPAUTEIbHbIC
U OTpULIATENIbHbIE, €JAWHUYHbIE, YacTHble M OOIIME, YCIOBHBIC; BBISBIATH
MaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M M TNPOTUBOpeuuss B  (akTax,



JaHHBIX, HAOMIOACHUSIX WM YTBEPKACHUAX, IpeljlaraTb KpPUTEPUM MJIs BBISABICHUS
3aKOHOMEPHOCTEN U MTPOTUBOPEUMH;

JeaTh BBIBOABI C WCIOJIB30BAHMEM 3aKOHOB JIOTMKH, JCAYKTUBHBIX W
MHIYKTUBHBIX YMO3AKJIIOUEHUM, YMO3aKIFOUEHUN 110 aHAJIOTHH;

MPOBOJIUTH CaMOCTOATENBHO JI0Ka3aTelIbcTBA MATEeMAaTHUYECKUX YTBEPKIECHUN
(OpsiMble W OT MPOTUBHOIO), BHICTPAUBATh APTYMEHTAIIUIO, MPUBOJAUTH MPUMEPHI U
KOHTPHPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKICHHS U BHIBOIBI;

BBIOMpaTh CIOCOO pemieHus ydyeOHOW 3adauM  (CpaBHUBATh  HECKOJBKO
BAPUAHTOB  pEIlEHHUs, BbIOMpaTh  HamboJee  MOAXOMAIUHA ¢  y4ETOM
CaMOCTOSTENIbHO BBIICNIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBarejbcKue 1eMCTBUA:

UCIIOJIb30BaTh BOIPOCHl KAaK HCCIEAOBATENIbCKUII HWHCTPYMEHT IIO3HAHMS,
(bopMyIupoBaTh BOIIPOCHI, (bukcupyromue IIPOTUBOPEYHE, npo0iemy,
YCTaHABIMBATh HCKOMOE M JIaHHOE, (POPMUPOBATh THUIIOTE3Y, ApPryMEHTHUPOBATH
CBOIO [TO3ULIUI0, MHEHHUE;

MPOBOANTH CAMOCTOSITENIBHO CIIJITAHUPOBAHHBIA DKCTIEPUMEHT, MCCIIEIOBAHUE IO
YCTaHOBJICHUIO OCOOEHHOCTEW MaTeMaTHYecKOTo OO0beKTa, SBICHHS, IMpolecca,
BBISIBJICHUIO  3aBUCUMOCTEH MEXIy OOBEKTaMH, SIBICHUAMH, MPOIECCAMU;
CaMOCTOSATENbHO  (OPMYJIMPOBAaTh OOOOIIEHUS ¥ BBIBOJALI IO pe3yJibTaTaM
NpPOBEAEHHOTO  HAONIONEHUS,  HUCCIEJOBAHMS,  OLEHMBAThb  JIOCTOBEPHOCTH
MOJIyYEHHBIX PE3YyJIbTaTOB, BEIBOJAOB U 0000IICHUIA;

IMPOrHO3UPOBATE BO3MOXHOC Pa3BHUTHUC IIPOOCCCa, a TAKIKC BbBIIBHUIATH
IMPCAIOJOXKCHHA O €TI0 Pa3BUTHU B HOBBIX YCJIIOBHUAX.

Pabora ¢ undpopmaunmeii:

BBISBJISIT  IePUITUTEI HMH(pOpMAIUU, JTaHHBIX, HEOOXOIWMBIX [JI1 OTBETa Ha
BOMPOC U JJIsI PEIICHUS 3a]1a4u;

BBIOMpaTh WH(OPMAIMI0O U3 HCTOYHUKOB PA3JIUYHBIX THUIIOB, AHAJIU3UPOBATH,
CUCTEMATU3UPOBATh U WHTEPIPETUPOBATh HHPOPMAIMIO PA3TUYHBIX BUJIOB U
(dbop™m npeacTaBICHUS;

CTPYKTYypUpOBaTh HH(OpPMALNIO, TMPEACTaBIATH €€ B pa3inuHbBIX (opMmax,
WITIOCTPUPOBATh IpapuuecKy;



OLICHUBATh HaJEKHOCTD uH(pOopMaIuu 1o CaMOCTOSTEIILHO
c(hOpMyJIUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHKAaTHBHBbIE YHHBeEpPCAJbHbIE YueOHbIe TelcTBHUS
Oo1enue:

BOCIIPUHUMATh U (POPMYJIUPOBATH CYXKIEHUS B COOTBETCTBUU C YCJIOBHUSIMU HU
HeJsAMU  OOLLEHUS, SICHO, TOYHO, TPaMOTHO BBIpaXaTb CBOIO TOYKY 3pEHUS B
YCTHBIX U INHMCBMEHHBIX TEKCTAX, NaBaTb IMOSICHEHHUs II0 XOAY PCLICHUA 3a7ayu,
KOMMEHTHPOBATH MOJYYEHHBIN pPE3yJIbTaT;

B XOJ€ O0OCYXJEHHs 3aJaBaTh BOIIPOCHI MO CYILIECTBY OOCYXIaeMOl TeMBlI,
npoOyieMbl, pelniaeMol 3ajJaud, BbBICKA3bIBaTh UJAEH, HALEJICHHbIE Ha TOUCK
pELICHUs, COMOCTABIIATh CBOM CYXACHUS C CYXICHUSMH JAPYIMX YYaCTHUKOB
auanora, OOHAapyKMBaTh pa3IMYM€ M CXOJACTBO NO3ULHUN, B KOPPEKTHOM Qopme
(bopMyIIMpOBaTh pa3HOTIACHs, CBOM BO3PAXKECHMUS;

IIPEACTABIATh PE3YyJIbTAThl PEUICHUS 3a1auM, DKCIEPUMEHTa, HWCCICAOBaHMUS,
MIPOEKTa, CaMOCTOATEIbHO BbIOMpATh (OpMAT BBICTYIUIEHUA C YYETOM 3a1ad
Mpe3eHTAlMU U OCOOCHHOCTEN ayAIUTOPUH.

PeryasiTuBHbIE yHUBEpPCAJIbHbIEC YUeOHbIE 1eiiCTBUS

Camoopranu3amnus:
COCTaBJIATH IJIaH, AJITOPUTM PEILICHUS 3a7a4M, BHIOUPATh CIIOCOO PEIICHUS C YUETOM
UMEIOIIUXCSA PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHpPOBaTh U
KOPPEKTUPOBATh BApUAHTHI PEIICHUI ¢ YIETOM HOBOW HH(MOPMAIIUH.

CaMOKOHTpOﬂb, AMOIUOHAJIbHbIN NHTENJIEKT:

BIIaJICTh HaBBIKAMH II03HABATEILHOM pedIeKCHM KaK OCO3HAaHHS COBEPIIACMBIX
JNEUCTBUI W MBICIUTENBHBIX MPOIECCOB, HUX PE3yJbTAaTOB, BJIAJIETh CIOCOOAMHU
CaMOIPOBEPKH, CaMOKOHTpPOJIS npoiecca " pe3yJibTaTa pelieHus
MaTeMaTHYCSCKOM 3a/1auH;

NPEABULIETh TPYAHOCTH, KOTOpPBIE MOTYT BO3HUKHYTh IPU PEUICHUU 3aJayH,
BHOCUTh KOPPEKTUBBI B JICSITEIIbBHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX,
HaAWJICHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;



OLICHMBATh COOTBETCTBHE pE3yJbTaTa LEIU U YCIOBUSIM, OOBSCHATH MPUYUHBI
JOCTH)KEHUSI WM HEJOCTHXKEHHSI Pe3yJIbTaTOB JEATEIbHOCTH, HAXOIUTh OUIMOKY,
JaBaTh OIIEHKY MPUOOPETEHHOMY OTIBITY.

CoBMmecTHas JACATCIbHOCTD:

INOHMMATh M HCIIOJIB30BaTh IPEHMYIIECTBA KOMAaHIHOW W WHIWBUIYaIbHOU
pabOTBl MpH  pEIICHUH yueOHBIX 3ajad, M[PUHUMATh IeJb COBMECTHOMU
JCATCIIEHOCTH, IUIAHHPOBATh OPTaHW3AIMI0 COBMECTHOW pabOThI, pacHlpeieiaTh
BUIBI PabOT, JIOTOBAapHBATBhCH, OOCYXIAaTh IIPolecC U pe3yjbTaT padoThI,
000011aTh MHEHHUS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TpyHmnoBbIX (opmax padoTel (0OCykaeHusi, OOMEH MHEHHI,
«MO3TOBbIE HITYpPMb» M  HHbBIE), BBIIOJHATH CBOKO 4YacTb pabOTBl U
KOOPJIMHUPOBaTh CBOM JIEUCTBHUSI C JAPYIMMH 4YICHaMH KOMAaHIbI, OLIEHUBATH
KayecTBO CBOEr0 BKJaJa B OOUIMI HPOAYKT MO KPUTEpUSM, CHOpMYIHMpPOBAHHBIM
YYaCTHHUKAaMHU B3aUMOJICHCTBUS.

lIpeomemnvle pezyrvmamul uzyuenus eeomempuu 6 11 knacce ma 6a308om
Ypo6He OPUEHTHUPOBAHBI HAa JOCTWKEHHWE YPOBHS MaTEeMaTHYECKOW TI'pPaMOTHOCTH,
HEOOXOJAMMOro JJis YCIENTHOTO PEeIIeHUs 3a7a4 B PEAJbHOW KU3HU M CO3/IaHHE
YCJIOBHM JIJIs1 UX OOIIEKYJIBTYPHOTO Pa3BUTHSI.

OcBoenue yueObHoro kypca «I'eomerpusi» Ha 6a30BOM ypOBHE CPEAHErO OOIIEro
oOpa3oBaHUsI JOJDKHO OOecleurMBaTh JOCTHUKEHUE CICAYIOIMIMX MPEAMETHBIX
00pa3oBaTeNbHbIX PE3YIbTATOB:

e OnepupoBaTh TMOHATUSIMH: IMJIMHIPUYECKAsT TIOBEPXHOCTh, OOpa3yroIIHe
MUIMHAPUYECKON  TOBEPXHOCTH;  ITWIMHIP; KOHUYECKass  IOBEPXHOCTb,
oOpa3ytolre KOHNYECKON TOBEPXHOCTH, KOHYC; cpepruueckasi TOBEpXHOCTh.

¢ Pacro3naBath Tena BpameHus (IWIHHIP, KOHYC, cdhepa u map).

® OOBSCHATDH CITOCOOBI MOTYYCHUSI T BPAIIICHHSI.

e KnaccuduiupoBaTs B3aUMHOE pacrojokeHue chepbl U MIOCKOCTH.

e OnepupoBaTh MOHSATHUSAMH: IIAPOBOM CETMEHT, OCHOBAHHE CETMEHTA, BBICOTA
CETMEHTA; IMIAapOBOH CJIOW, OCHOBAHHE IIAPOBOTO CJIOS, BHICOTA IIAPOBOTO CIIOS;
1apOBOM CEKTOP.

e Boiyucisate 00bEMBI M IJIOIIAJM  TMOBEPXHOCTEM  Ten  BpalleHus,
T€OMETPUUYECKUX TEJI C TPUMEHEHUEM (HOpPMYI.

¢ OnepupoBaTh MOHATHSIMU: MHOTOTPAHHUK, BOUCAHHBIN B Cepy U ONMUCAHHBIN
okoJ10 cdepsl; cepa, BIMCaHHAS] B MHOTOTPAHHUK WJTM TEJIO BPAIICHUS.



¢ BEIUuCIATE COOTHOIICHUS MEXKIY IUIOMAMIMUA TOBEPXHOCTEH M 00BEMamMu
MOJO0OHBIX TE.

e 3o0pakath u3yyaemble (UIYpbl OT PYKM U C TIPUMEHEHUEM MPOCTHIX
YepPTEKHBIX HHCTPYMEHTOB.

¢ BrInmomHATE (BEIHOCHBIC) TJIOCKHE YEPTEKHU M3 PUCYHKOB MPOCTHIX 00BEMHBIX
duryp: BuI cBepXy, COOKY, CHU3Y; CTPOUTH CEUCHHUS TEJ BPAIICHHUS.

e I3BeKaTh, MHTEPIPETUPOBAT M  MPeoOpa3oBbIBaTh HHPOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (UTypax, MPe/ICTABICHHYIO Ha YepTexax
U PUCYHKaX.

e OneprupoBaTh MOHATUEM BEKTOP B TPOCTPAHCTRBE.

e BeINOJIHATE  JEWCTBUSL  CIIOKEHUS BEKTOPOB, BBIUYMTAHUSA BEKTOPOB U
YMHOKEHHUSI BEKTOpA Ha YUCJI0, OOBSICHIThH, KAKHMU CBOMCTBAMH OHU 00J1a/1at0T.

e [[pruMeHATH MPaBUIIO MapaIeIenUneaa.

e OneprupoBaTh MOHITUAMU: JI€KAPTOBBI KOOPAWHATHI B MPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAMWHATHI BEKTOPA, YIOJI MEXKIY
BEKTOpPaMH, CKAJLIPHOE  IPOM3BENACHUE  BEKTOPOB, KOJUIMHEApHBIE W
KOMILTAHAPHBIE BEKTOPBHI.

e HaxomuTe cymMmMy BEKTOPOB M IPOM3BENECHUE BEKTOPA HA YUCIIO, YTOJ MEXKIY
BEKTOPAMH, CKaJSPHOE TMPOU3BEIACHUE, PACKIAABIBATH BEKTOP II0 JBYM
HEKOJUIMHEAPHBIM BEKTOPAM.

e 3a71aBaTh IUIOCKOCTh YPABHEHUEM B JEKAPTOBOW CHUCTEME KOOPAUHAT.

e [IpumensTh reomerpuyeckue (akThl IJis PEUICHUS CTEPEOMETPUUECKUX 3ajiad,
MIPEAIIOIAraloMX HECKOJbKO IIAaroB PELICHUS, €CIIM YCJIOBUS NPUMEHEHUS
3a/1aHbl B IBHOM (hopMme.

e Pemiate mpocrenmme TreOMETPUYECKHE 3aJlaud Ha NPUMEHEHUE BEKTOPHO-
KOOPJIMHATHOTI'O METO/A.

e Pemate 3amaum  Ha JOKAa3aTEIbCTBO MATEMATHYECKUX OTHOUIEHUNW U
HaXOXKJEHUE TEeOMETPUYECKMX BEIUYMH M0 o00pa3naM Wid alropurMmam,
MPUMEHSSI U3BECTHBIE METOAbI MPU PEIICHUHU CTAHJAPTHBIX MATEMAaTHYECKHUX
3aaad.

e [IpuMeHsATH  TpOCTEHIIME  MPOTrPaMMHBIE  CPEACTBA W DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PELICHUN CTEPEOMETPUUECKUX 3a1a4.

e [[puBoINTH IPUMEPHI MATEMATHYECKNX 3aKOHOMEPHOCTEN B MPUPOJAE U KU3HU,
pacro3HaBaTh NPOSBICHUE 3AKOHOB TEOMETPUU B UCKYCCTBE.

e [[puMeHATh MOJIyYECHHBIE 3HAHUS HA MPAKTUKE: AHAJIU3UPOBATH pPEATbHBIC
CUTyallud W TPUMEHATh HW3YUYCHHBIE IOHATUS B MPOLIECCE IOMCKA PEIICHUS



MaTEeMaTU4YeCKu CQPOPMYIHPOBAHHON MpPOOJIEMBbI, MOJEIUPOBATH peajbHbIC
CUTyallud Ha A3bIKE TE€OMETPUHU, HCCIEAOBaTh IIOCTPOCHHBIE MOJEIU C
HCIOJIb30BaHUEM T€OMETPUUYECKUX TOHATUH W TEOopeM, ammapara aireOpsl;
pemiaTh MPAaKTHYECKUE 3a7auyd, CBSI3aHHBIE C HAXOXKIECHUEM T'€OMETPUYECKUX
BEJINYMH.



TemaTHuyeckoe NVIAHUPOBAHUE

KosunvecTBO 4acoB JJIeKTPOHHBbIE

HanmeHnoBanme

Ne (ungposbie)
pa3ieioB U TeEM Konrpoasneie  IlpakTnyeckue

n/n Bcero o0pa3oBaTe/bHbIE
NporpaMmMbI padoTbI padoThI

pecypchl
Temna Bpamenus 12
OO6bEMBI TEN 5 1
Bexkrops! u
3 KOOP/IMHATHI B 10 1
IIPOCTPAHCTBE
IToBTOpEHME,
000011IeHHE,
4 7 1

CUCTEMAaTU3aLUs
3HaHUHN

OBLIEE

KOJIMYECTBO HACOB 34 3 0

1O ITPOI'PAMME
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