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INOACHUTEJIBHASA 3AIINCKA

Pabouass mporpamma ydeOHoro kypca «l'eomerpusi» 06a30BOTr0 YPOBHS IS
obyuaromuxcst 10 —11 kimaccoB paspaborana Ha ocHoBe DenepabHOTO
rocyJapCTBEHHOTO 00pa30BaTeIbHOTO CTaHAapTa CPeaHEro ooiiero oOpa3oBaHus, ¢
Y4ETOM COBPEMEHHBIX MHPOBBIX TPEOOBAHM, NPEABSABISEMbIX K MATEMATHYECKOMY
00pa30BaHMIO, U TPAIULUNA POCCUKUCKOro oOpa3oBaHus. Peannszanuss mporpammbl
o0ecreynBaeT OBJIAJCHHUE KIIIOUEBBIMU KOMIIETCHIIMSIMHU, COCTABJISIOIIUMU OCHOBY
JUTSI CAaMOPa3BUTHS M HETPEPBHIBHOTO 00pa30BaHUs, IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO,
JMYHOCTHOTO U MIO3HABATEIBbHOTO PA3BUTHS JMYHOCTH 00YUArOIIUXCS.

HEJIA U3YYEHUA YYEBHOI'O KYPCA

BaxkHocTh yueOHOro Kypca Te€OMETpUHM Ha YpPOBHE CpeaHEro oO0IIero
oOpa3zoBaHusi O0OYCJIOBIIEHa TMPAKTUYECKON 3HAUYUMOCTBIO METANpPEAMETHBIX U
IPEIMETHBIX PE3yJbTaTOB OO0y4YeHUs TEeOMETPUM B HAMPABICHUU JUYHOCTHOTO
pa3BuUTHs  oOywaromuxcsi, (GopMupoBaHusi (QPYHKIIMOHAIBHOW MaTeMaTHYECKOM
IPaMOTHOCTH, U3YYEHUS APYTUX Y4YEOHBbIX AUCHUIUIMH. Pa3Butue y oOydarommxcs
MPaBWIbHBIX TPEJCTABICHUN O CYIIHOCTH W MPOUCXOXKJICHUH TE€OMETPUUECKUX
aOCTpaKkInii, COOTHOIICHHH PEAIbHOTO M UACAIBHOTO, XapaKTepe OTPaKEHUs
MAaTeMaTH4YEeCKOW HAYKOW SIBJICHUM U MPOLIECCOB PEAIBHOIO MUPA, MECTE T€OMETPUU
B CHUCTEME HayK U POJIM MaTeMaTHYECKOr0 MOJICIIMPOBAHUS B HAYYHOM TTO3HAHUH U B
MPaKTUKE CHOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MHUPOBO33PECHUS yHAIIUXCS, a
TaK)K€ KaueCTB MBIIUICHHUS, HEOOXOAUMBIX JJId aJanTalid B COBPEMEHHOM
oO1ecTBe.

['eomerpust siBnsercs OAHUM M3 0a30BBIX MPEIMETOB HA YPOBHE CPEIHETO
obimero o00pa3oBaHMs, TaK KakK OOCECIEYMBACT BO3MOXXHOCTh M3YyUYCHHUS Kak
JUCHUIUIMH €CTECTBEHHO-HAYYHON HAINPaBICHHOCTH, TaK Y TyMaHUTaApPHOM.

Jlornyeckoe MbIIUIEHHE, (POPMUPYEMOE TIPU HM3YYCHUH OOYyJarolnuMUCs
MOHATUIHBIX OCHOB T€OMETPHUH U MOCTPOEHUHU IIEMTOYKHU JIOTUYECKUX YTBEPKICHUI B
XOJI€ PEIICHUS] TEOMETPUUYECKUX 3aJ1ad, YMEHHE BBIJBUTATh U OMPOBEPTraTh THIOTE3bI
HETOCPEACTBEHHO UCIIOIB3YIOTCS TIPU  PEIICHUH 3a7a4 eCTeCTBEHHO-HAy4YHOTO
IIMKJIa, B YaCTHOCTH U3 Kypca (PU3UKH.

YMeHue OpHeHTHUPOBAThCA B IMPOCTPAHCTBE WIPAET CYIIECTBEHHYIO POJb BO
BCEX 00JIaCcTAX JEATENBHOCTH YejoBeka. OpuEHTAIus YelIOBeKa BO BPEMEHH H
IPOCTPAaHCTBE — HEOOXOAMMOE YCJIOBHUE €ro COLMalIbHOrO ObITUSA, (opMa
OTPAKEHUS OKPYKAKOUIET0 MHPA, YCIOBHE YCIEIIHOTO MO3HAHHUS M AaKTUBHOIO
npeoOpa3zoBaHus JeHCTBUTEILHOCTH. OnepupoBaHUE MPOCTPAHCTBEHHBIMU O0pa3zaMu



oOBeUHSET pa3HbIe BUABI yI€OHOU M TPYAOBOU JEATEIHHOCTH, SBISCTCS OTHUM M3
MPO(ECCHOHATEHO BaKHBIX KAYECTB, IMOATOMY aKTyasibHA 3ajada (GOpPMHUPOBAHUS Y
oOydJaronmxcsi MPOCTPAHCTBEHHOI'O MBIIUICHUS KaK Pa3HOBUIHOCTH OOpPa3HOIo
MBIIIJIEHUSI — CYIIECTBEHHOTO KOMIIOHEHTAa B TIOATOTOBKE K MPAKTUYECKOU
JESTETLHOCTH 110 MHOTUM HAIIPaBIICHUSIM.

I{ens ocBOeHUS MporpaMMbl yueOHOTO Kypca «I'eomeTpus» Ha 6a30BOM ypOBHE
oOydeHnss — 001e00pa3oBaTeIbHOE W OOIIEKYIBTYPHOE PA3BUTHE OOYYAFOIIMXCS
yepe3  oOeclieyeHHWE  BO3MOXKHOCTH  MPUOOPETEHHUS U HCIOJIb30BaHUS
CUCTEMATUYECKUX TE€OMETPUUYECKUX 3HAHUU U JEHUCTBUM, CrIEHU(DUUHBIX T€OMETPUH,
BO3MOKHOCTH YCHEITHOTO TMPOJOJDKCHUS O0pa3oBaHMS 10 CIECIHAIBHOCTSIM, HE
CBSI3aHHBIM C MPUKIIATHBIM HCTIOIb30BAHIEM TCOMETPHH.

[Iporpamma 10 rTeoMeTpud Ha 0a30BOM YPOBHE TNpelHa3HA4YeHa IS
00y4Jaronmxcsi CPeAHEH IIKOJIbI, HE UCIBITHIBABIINX 3HAYUTENIBHBIX 3aTPYAHCHUN Ha
YpOBHE OCHOBHOTO 001iero oOpaszoBanusi. Takum oOpa3zoMm, oOydaroniuecs Ha
0a30BOM ypOBHE JIOJDKHBI OCBOHWTH OOIHME MAaTeMAaTHYECKHE YMECHHS, CBS3aHHBIC CO
cnenu@UKO TEOMETPUU M HEOOXOAMMBIC IS XKU3HH B COBPEMEHHOM OOIIECTBE.
Kpome 3T0ro, oHr UIMEIOT BO3MOKHOCTh U3YYUTh TEOMETPHUIO O0Jiee TIIyO0KO, eCliu B
JanbHEHIIEeM BO3HMKHET HEOOXOJUMOCTh B TEOMETPHUYECKUX 3HAHUSAX B
poheCCUOHATIBHOU eI TEIIbHOCTH.

JlocTiwkeHWe T1eId OCBOSHHUS TMPOTpaMMbl  00ECIIEUYMBACTCS  pPEIICHUEM
COOTBETCTBYIOIIMX  3adad. [IpHOpUTETHBRIMH  3amadaMH  OCBOCHHSI  Kypca
«I"eomeTpun» Ha 6a30BoM ypoBHE B 10—11 kmaccax sSBisSIOTCS:

e (opMupoBaHue NMpeACTaBICHUS O TEOMETPUHU KaK YaCTH MUPOBOU KYJIbTYPHI

M 0OCO3HaHHE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MHPOM;

e (opMupoBaHUE IPEACTABICHHUS] O MHOTOTPAHHUKAX U TeJlaX BPAIICHHSI KaK O
BOXHEHIIINX MATEMAaTUYECKUX MOJIEINAX, I[O3BOJSIONIMX OMNHUCHIBATh U
M3y4aTh pa3HbIC SIBICHUS OKPYKAIOMIEro MUPA;

e (opMupoBaHuEe yMEHHUS paclO3HABATh HA YEepPTEkKaX, MOJICTSAX U B PEATBHOM
MHUPE MHOTOTPAaHHUKH U Tejia BPAIICHHUS,

e OBJIQJICHUE METOJAMH PEIICHUS 3a/Jad Ha IOCTPOEHHUS Ha H300paKCHHIX
MIPOCTPAHCTBEHHBIX PUTYD;

e (QopMupoBaHue yMEHHS ONEPUPOBATH OCHOBHBIMH  TOHSATHUSMH O
MHOTOTPaHHHUKAaX M TeJaX BPAIIEHUS U UX OCHOBHBIMHU CBOMCTBAMU;

e OBJIQJICHUC AITOPUTMAMH PEIICHUS OCHOBHBIX THIIOB 3aj/1a4; (hOPMHPOBAHUE
YMEHHUSI TIPOBOJUTH HECIIOXKHBIC JOKa3aTeIbHBIC PACCYyXKICHUS B XOJIe
pEelIeHUsT  CTePEOMETPUUYECKMX 3a7a4y W 3adad C  [PaKTUYECKUM
COJIep>KaHUEM;



e pa3BUTHE MHTEJUIEKTYaJIbHBIX U TBOPUYECKHX CHOCOOHOCTEH oOydaromumxcs,
[TO3HABATEJIbHOM AaKTUBHOCTHU, HMCCIIEJOBATENbCKUX YMEHUW, KPUTUYHOCTU
MBIIUICHUS;

e (QopMupoBanue (QPyHKIIMOHAILHOW TPaMOTHOCTH, PEJIEBAHTHON T'€OMETpHUU:
YMEHHUE PACIIO3HABATh MPOSBICHUS F€OMETPUYECKHUX MOHSITHI, OOBEKTOB U
3aKOHOMEPHOCTEN B pPEATbHBIX >KU3HEHHBIX CUTYallMsIX U NpPU W3YYEHUU
OpPYruX  Y4eOHBIX  NpPEAMETOB,  MPOSBIEHUS  3aBUCUMOCTEH U
3aKOHOMEpPHOCTEH, (HOpMyITUpOBaTh UX Ha SI3bIKE T€OMETPUU MU CO37aBaTh
F€OMETPUYECKHE MOJIETN, IPUMEHATh OCBOCHHBIM I'€OMETPUYECKUI amnmapar
JUISL PELICHHs] MPaKTUKO-OPHUEHTHPOBAHHBIX 3a]ad, WHTEPIPETUPOBATh U
OLICHUBATh MOJIyYCHHbBIE PE3YJILTATHI.

OTINYUTENBHON OCOOCHHOCTBIO MPOTPaMMBbl SIBISIETCSI BKJIIOUEHHUE B KypC
CTEPEOMETPUM B Hayalle €ro M3y4eHMs 3a]ad, pellacMbIX Ha YPOBHE MHTYUTHUBHOIO
NO3HAHMsI, U ONPENCIEHHBIM 00pa30oM OpraHU30BaHHas paboTa HajJ HHUMH, YTO
CHOCOOCTBYIOT ~ Pa3BUTHUIO JIOTHYECKOTO M MPOCTPAHCTBEHHOI'O  MBIIUICHHUS,
CTUMYJIUPYET MPOTEKAHWE MHTYUTHBHBIX IPOLIECCOB, MOTHUBUPYET K JalbHEHIIEMY
U3YYECHUIO IIPEMETA.

[Ipennourenue oTAaéTcs HArIAIHO-KOHCTPYKTHBHOMY METOIY OOYYEHHs, TO
€CTh TEOPETHUYECKHE 3HAHHUS MMEIOT B CBOEH OCHOBE YYBCTBEHHOCTb MPEAMETHO-
MPAKTUYECKOM JIEATENIBHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX IPEACTABICHUN Yy
YYaIIUXCS B Kypce CTEPEOMETPUU MPOBOJIUTCS 3a CUET PEIICHUs 3a7a4 Ha CO3JaHHe
IPOCTPAHCTBEHHBIX OOpa3oB M 3aJay Ha OINEpPUPOBAHHE IPOCTPAHCTBEHHBIMU
obpazamu. Coznmanue oOpa3a TMPOBOAMTCS C OMOPOM HAa HATJIAIHOCTh, a
orneprupoBaHue 00pa3oM — B YCIOBHUSAX OTBJICUEHHUS OT HAIJISIAHOCTH, MBICIEHHOIO
M3MEHEHUS €r0 UCXOJIHOTO COJIepKAHUSI.

OcHoBHbBIE conepxarenbHble JUHUM Kypca «['eomerpum» B 10-11 knaccax:
«MHororpanHukm», «lIpssMble W IIJIOCKOCTH B MPOCTPAHCTBE», «Tejia BpaleHus,
«BeKTOpbl U KOOPAMHATHI B MPOCTpPaHCTBE». DOPMHUPOBAHHUE JTOTUUYECKUX YMEHUH
pacnpenesnsercs He TOJIbKO IO COAEpPXKATENbHBIM JUHUSAM, HO U MO TojaM oOydeHus
Ha ypOBHE CpPEeIHEro 00111ero 00pa3oBaHusl.

Copepxxanne oOpa3oBaHMs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yibTaTaM
OocBOeHHUsI pabodyeil mporpamMmbl, pacnpefeNéHHbIM IO rojJaM OOy4eHHs,
CTPYKTYPUPOBAHO TaKUM 00pa30oM, 4TOOBI OBJIAJIECHUE T€OMETPUUECKUMH MOHATUSIMU
U HaBbIKAMHU OCYUIECTBIISJIOCH MOCJEN0BATEIbHO U MOCTYMATEIbHO, C COOJI0/IEHUEM
NPUHIIMIA PEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKIIIOYAIMCH B OOIIYIO CUCTEMY
reOMETPUUYECKUX MPEICTABICHUN 00ydalomuXxcsi, pacupsist U yriayossis e€, oopasys
IIPOYHBIE MHOKECTBEHHBIE CBS3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE



Ha wuzydenue reomerpun oTBOAMTCS 2 yaca B Hemento B 10 kimacce u 1 yac B
Heneno B 11 kiacce, Bcero 3a iBa rojia o0yuenus - 102 yueOHBIX daca.
INVIAHUPYEMBIE PE3YJBbTATHBI

JIMYHOCTHBIE PE3YJIbTATDBI

JInyHOCTHBIE  pe3yJIbTaThl OCBOCHHUSI MPOTPaMMbl  Y4E€OHOTO MpeaMeTa
«MareMaTrka» XapakTepU3yrOTC:

I'pa:xxnanckoe Bocnuranue:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON MO3UIIUU 00YUYaIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOT'O WJIEHA POCCUICKOT0 OOILIECTBA, PEAICTABICHUEM O MATEMATUYECKHUX
OCHOBax  (YHKIIMOHMPOBAHUSI  PA3JIUYHBIX CTPYKTYp, SBICHHUH, MPOUEIYP
IPaKJAHCKOTO 0011ecTBa (BHIOOPHI, OMPOCH! U TIP.), YMEHHEM B3alMOJIEHCTBOBAThH C
COIIMAJIbHBIMU MHCTUTYTaMH B COOTBETCTBUH C UX QYHKIUAMH U Ha3HAUCHHUEM.

IlaTpuoTuyeckoe BOCIUTAHME:

c(hOPMUPOBAHHOCTHIO POCCUUCKON TPaKIAHCKOMW HUJIEHTUYHOCTH, YBaXKEHUS K
IPOILJIOMY M HACTOSIIIEMY POCCHICKOW MaTeMaTHUKH, [IEHHOCTHBIM OTHOILICHHEM K
TOCTUKEHUSAM POCCUMCKUX MAaTEMATHKOB U POCCHICKOW MAaTeMaTUYECKOW IIKOJIBI, K
UCIIOJIb30BAHUIO OJTUX JOCTWIXKEHUW B JPYyrUX HAyKax, TEXHOJOTHSX, cdepax
SKOHOMMKH.

JIlyXOBHO-HPABCTBEHHOI'0 BOCITUTAHMS:

OCO3HaHUEM JYXOBHBIX IIEHHOCTEH POCCUICKOTO Hapo/a; chOopMUPOBAHHOCTHIO
HPaBCTBEHHOI'O CO3HAHUS, ATUYECKOTO TMOBEJECHHUS, CBSI3aHHOTO C MPAKTHYECKUM
MIPUMEHEHUEM JIOCTHXKEHHUIM HAyKH U JEATeIbHOCTHIO YUEHOT0; OCO3HAHUEM JTUYHOTO
BKJIaJIa B TOCTPOEHUE YCTOMYMBOTO OYIyIIETO.

JcTeTHYECKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOIIEHUEM K MHpPY, BKIIOYAasi 3CTETUKY MaTeMaTHYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, PEIIEHUHN, PACCYKICHUI; BOCTPHUUMYUBOCTHIO K
MaTeMaTUYECKUM acIlieKTaM pa3JIMuHbIX BUO0B UCKYCCTBA.

duzuveckoe BOCIUTAHUE:

c(OPMHUPOBAHHOCTHIO yMEHUS TPHUMEHATh MaTeMaTHYEeCKUE 3HAHUA B
MHTEpecax 3I0pOBOTr0 M O6e30macHOro 00pasa >KU3HHM, OTBETCTBEHHOTO OTHOIIEHUS K
CBOEMY 3JIOPOBBIO (30pOBOE MHTAaHHWE, COATAHCHPOBAHHBIN PEXUM 3aHITHA U
OT/IbIXa, peryysipHasi ¢u3uyeckass akTUBHOCTD); (DU3UUYECKOTO COBEPIIICHCTBOBAHMS,
IIPU 3aHATUSAX CIIOPTUBHO-030POBUTENBHOMN NESATENBHOCTHIO.

TpynoBoe Bocnuranue:

TOTOBHOCTBIO K TPYAY, OCO3HAaHUEM IIEHHOCTH TPYAOTIOOUS; MHTEPECOM K
paznuyHbIM cpepam MpoPecCUOHAIBHON AESTENbHOCTH, CBA3aHHBIM C MaTeMAaTUKON



1 e€ IPWIOKEHUSIMU, YMEHHEM COBEPIIIATh OCO3HAHHBIN BRIOOp OymyIiei npodeccun
1 peaIM30BBIBATh COOCTBEHHBIE YKM3HECHHBIE TUIAHBI; TOTOBHOCTBIO U CITOCOOHOCTHIO
K MaTeMaTHYeCKOMY OOpa30BaHUI0O M €aMOOOpAa30BaHHWIO HAa MPOTSHKCHHH BCEH
’KU3HHM, TOTOBHOCTBIO K AaKTHBHOMY YyYaCTHIO B PCIICHHHM TNPAKTHYCCKUX 3aad
MaTeMaTHYeCKON HAIPaBICHHOCTH.

JK0JIOrH4YecKoe BOCIIUTAHHE:

c(hOpPMHUPOBAHHOCTHIO DKOJOTHYECKON KYIbTYpbl, TTOHUMAaHHUEM BIUSHUSA
COIMAIBHO-PKOHOMHYECKUX TIPOIIECCOB HAa COCTOSHUE IMPUPOTHON M COIMATBHON
Cpelibl, OCO3HAHHMEM T100aJIbHOTO XapaKTepa SKOJOTHYSCKUX TIPOOJIeM; OpUeHTaIIUeH
Ha TPUMEHEHHWE MaTEeMaTHYeCKWX 3HAaHWM U1 penieHus 3amad B 00JiacTu
OKpYXKAIOIIe Cpeapl, TUTAHUPOBAHUS TIOCTYIIKOB M OIEHKHM WX BO3MOYKHBIX
MOCJICACTBUIN JUISl OKPY’KAFOIIEH CPEIbI.

IleHHOCTH HAYYHOTO MO3HAHUSA:

c(hOPMHUPOBAHHOCTHIO MHPOBO33PCHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOU MPAKTUKH, TOHUMAHHEM MaTEeMaTHICCKON
HayK{ Kak c(epbl YeJTOBEUYECKON NEITEIbHOCTH, 3TAMOB ¢ Pa3BUTH M 3HAYMMOCTH
JUIS pa3BUTHS IIUBUJIM3AIMH; OBJIAJICHUEM S3bIKOM MaTeMaTHKU U MaTEMaTHYECKOM
KYJIbTYpOH KaK CPeJCTBOM IMO3HAHUS MHPA; TOTOBHOCTBIO OCYIIIECTBIISATH IIPOCKTHYIO
1 UCCJICIOBATEIBCKYIO ISATeILHOCTh MHANBUAYATBHO U B TPYIIIIC.

METAIIPEAMETHBIE PE3YJIBTATBI

MeranpeaMeTHble pe3yibTaTbl OCBOEHHUS MPOTrpaMMbl y4yeOHOro mpeaMeTa

«MaremaTuka» XapaKTEePHU3yIOTCSA OBJIaJICHUEM YHUBEPCAIbHBIMU
NO3HABAMENbHLIMU ~ OCUCMBUAMU,  VHUBEPCATbHBIMU — KOMMYHUKATMUBHBIMU
0elCmeUsMU, YHUBEPCATbHBIMU Pe2YAMUSHBIMU OCUCTEUIMU.

1) Vuusepcanonvie  nosnasamenvuvie  Oelicmeus, obecneuusaiom

Gdopmuposanue 0A308bIX KOSHUMUBHBLIX NpOYeccos obyuarowuxcs (oceoexue
Memooo8  NO3HAHUA  OKpYXCamowe2o  Mupa,  NpPUMEHeHue  JI02UHeCKUX,
UCCIe008ameNbCKUX onepayull, ymeHut pabomams ¢ ungopmayueti).

ba3oBble Jiornueckue aeicTBUA:

e BBIABIITH M XapaKTEPHU30BaTh CYIIICCTBEHHBIC TMPHU3HAKH MAaTEMAaTHYCCKHUX
O00OBEKTOB, TOHSATHA, OTHOIICHHH MEXAYy TMOHATUIMH; (HOPMYyITUpPOBATH
ompeneNeHus]  TMOHSATHUW;  YCTAHABIMBAaTh  CYNIECTBEHHBIM  TMPHU3HAK
KiIaccu(pukanyyu, OCHOBaHUA s OOOOIICHWS U CpaBHEHUS, KPHUTEPUU
IPOBOJIMMOTO aHAJIN3a;

e BOCHpPUHHUMATH, (OPMYJIHpPOBATH W  MPEeOOPaA30BBIBATH  CYXKJICHUS:
YTBEPAWTEIbHbIE W OTpHUIATEIbHBbIC, CIWHWYHBIC, YacTHbIE U 0O0IIue;
YCIIOBHBIC;



e BBISIBIIATH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U NPOTUBOPEUHUS
B (aKkTax, MaHHBIX, HAONIOJACHUAX W YTBEPKACHHSIX; MPEaiaraTh KPUTCPUU
JUTSI BBISIBJICHUS] 3aKOHOMEPHOCTEN U MTPOTUBOPEUHIA;

e JleJaTh BBIBOJBI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHBHBIX U
WHJIYKTUBHBIX YMO3aKJIIOUCHUHN, YMO3aKIIOUEHUH 110 aHAJIOTHH;

e TPOBOJHUTH CAMOCTOSITENBHO JJOKA3aTEIbCTBA MATEMATHUYECKUX YTBEPKICHHI
(mpsiMble U OT TPOTUBHOTO), BBICTPAMBATh APTYMEHTALMIO, MPUBOJAUTH
OpUMEpPbl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE CYXKICHUS U
BBIBOJIBL;

e BBIOMpaTh cmoco0 pemieHUs y4eOHOM 3amayn (CpaBHUBATh HECKOJIBKO
BApPUAHTOB pEIlICHMs, BbIOUpATh HauOoJee MNOAXOAANMN C  y4ETOM
CaMOCTOSITENIHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBarejbcKue 1eHCTBUA:

e HCIOJIb30BATh BOIPOCHI KakK MCCIEAOBATENbCKHII HMHCTPYMEHT ITO3HAHUS;
(opMynHpOBaTh BOMPOCHL, (PUKCUPYIOIIME MPOTUBOpEUne, MpodIemMy,
yCTaHaBJIMBAaThb  HMCKOMOE€ M  JaHHO€,  (QOpMHUpOBaTh  THIOTE3Y,
apryMEHTUPOBaTh CBOIO MO3UIIHI0, MHEHHUE;

e TMPOBOJUTH CAMOCTOSATENIBHO CINIAHUPOBAHHBIA SKCHEPUMEHT, UCCIEIOBAHUE
M0 YCTAaHOBJICHHIO OCOOEHHOCTEH MaTEMaTHYEeCKOTO OOBEKTa, SBJICHUS,
MpOIECCa, BBISIBICHUIO 3aBUCUMOCTEH MEXIy OOBEKTaMH, SIBJICHUSIMU,
MPOLIECCAMY;

e CaMOCTOSITENHHO (HOPMYTUPOBATH OOOOIIEHUS W BHIBOJABI MO pPE3yJbTaTaM
POBEIEHHOTO HAOMIOACHUS, MCCIEIOBAaHUS, OIICHUBATH JTOCTOBEPHOCTH
MOJTYYEHHBIX PE3YJIbTAaTOB, BEIBOJIOB U 0000IIEHUIA;

e TIPOTHO3MPOBATH BO3MOXHOE pA3BUTHE TPOLECCA, a TaKKE BbIIBUIATH
NPEATNOJIOAKEHUS O €r0 Pa3BUTHH B HOBBIX YCIOBUSIX.

Pabora c undopmanueii:

e BBIBIITH JeUIUTHI UH(POpPMAIIMHU, TAHHBIX, HEOOXOIUMBIX JJI OTBETa Ha
BOIIPOC U JJIA PEIICHUS 3a]1auH;

e BBIOMpaTh UHGOPMAIIMIO U3 UCTOUHUKOB PA3JIUYHBIX TUIIOB, aHATU3UPOBATH,
CUCTEMATU3UPOBATh U HHTEPIPETUPOBATH HHMOPMAITUIO PA3TUIHBIX BUTOB U
dbopm IpeacTaBICHNUS;

e CTPYKTYypUpOBaTh HHGOPMAIIUIO, MPEACTABIATh, €€ B pa3IMUHbIX (opmax,
WUTIOCTPUPOBATH TpadUyuecKy;

e OIICHUBATH HaJIEKHOCTh uHbopmanuu 1o CaMOCTOATENLHO
c(hOpMYITUPOBAHHBIM KPUTEPHUSIM.

2)  VuusepcanbHvle  KOMMyHUKamueéHbvle  Oelicmeusi,  00ecneuusaom

chOpMUPOBAHHOCHb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

Oo0wmenue:



BOCIPUHUMATH U (POPMYIIUPOBATH CYKJIEHUS B COOTBETCTBUU C YCIOBHSIMH U
LEeIsIMU OOLLEHUS; CHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOYKY 3PEHHS B
YCTHBIX M NHUCBMEHHBIX TEKCTaX, /aBaTh IOSCHEHUS IO XOJYy PELICHUS
3a/1a4l, KOMMEHTHPOBATh MOJIYYEHHBIN PE3yIbTaT;

B X0/i€ OOCYXKICHHsI 3aJaBaTh BOIIPOCHI MO CYIIECTBY OOCY>KIaeMOU TEMBI,
poOJIEMBI, PEIIAEMON 3a/layy, BBICKA3bIBATh WJICH, HAICJICHHBIE HA TOHUCK
pELIEHUS; CONIOCTABIIATH CBOM CYXKJIEHUS C CYKIACHUSAMHU JPYTHMX YYACTHUKOB
auanora, OOHapy>KMBaTh pa3IMuMe M CXOJICTBO TMO3UIMH; B KOPPEKTHOM
dbopme GpopMyIHpoBaTH PA3HOTIIACHUS, CBOU BO3PAKECHHUS;

MPEACTABIIATH PE3YyJIbTaThl PELICHUS 3a/1a4H, YKCIIEPUMEHTA, UCCIIEIOBAHNU,
IIPOEKTA; CAaMOCTOSTEIBHO BHIOMPATh (POpMAT BBICTYIIEHUS C YUYETOM 3a4ad
IpPE3eHTALNN U 0COOEHHOCTEN ayTuTOPUU.

CoTpyaHuvecTBo:

NOHUMATh U UCIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHAWBUIYAIBHOM
paboThl MpHU pEIICHUH YYEeOHBIX 3a7ayd; NPUHUMATH I1I€Jb COBMECTHOM
NEATEeIbHOCTH,  IUIAHUPOBAaTh  OpPraHM3alliil0  COBMECTHOM  paboThlI,
pacmpenensitb BHABI PabOT, JOroBapuBaThCs, OOCYXAaThb TNIpolLEecC U
pe3ynbTaT paboThl; 00001IaTh MHEHHUS! HECKOJIBKUX JIFO/ICH;

y4acTBOBaTh B IpynmnoBbiX (popmax paboThl (00CykaeHUs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD» U HHBIC), BBINOJHATH CBOK YacThb pabOThl U
KOOPAWHUPOBATH CBOU JIEUCTBUS C JPYTMMH YJIEHAMH KOMaH/IbI; OIICHUBATh
KauecTBO CBOET0 BKJIaga B  OOHMMH  TPOAYKT MO  KPUTEPHSIM,
c(hOpMyTUPOBAHHBIM YYaCTHUKAMU B3aUMOJICUCTBHUSI.

3) Vhusepcanvhvle pecynsamuensle Oeticmeus, obecneuusarom Gopmuposanue
CMBICNIOBBIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUUYHOCHIU.
Camoopranusamnus:

COCTaBJIATh IJIaH, AJITOPUTM PEIICHUS 3a/1a4H, BHIOMPATh CIIOCO0 PELIeHus C
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEILIECHUN C YYETOM HOBOM
uH(popMaIuu.

CaMOKOHTPOJIb:

BJIAJIETh HAaBbIKAMHM  TIO3HABaTEIbHOM  pediiekcMu Kak  OCO3HAHHUS
COBEPILIAEMBIX JEHUCTBUUA W MBICIUTEIBHBIX MPOLECCOB, UX PE3YyJIbTATOB;
BJIAJIETh CIIOCOOAMU CaMOIIPOBEPKHU, CAMOKOHTPOJIS TIpoliecca U pe3yabTaTa
pEIIeHUsI MAaTEMATUYECKOM 3a/1a4H;

NPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IPH PELICHUM 337a4H,
BHOCUTh KOPPEKTUBBI B JI€ATEILHOCTh HAa OCHOBE HOBBIX OOCTOSITEIBLCTB,
TAHHBIX, HAWJACHHBIX OINOOK, BHISIBJICHHBIX TPYIHOCTEH;



e OIIGHWBATh COOTBETCTBHE pE3yJbTaTa TMEId € YCIOBUAM, OOBSCHATH
MPUYUHBl JOCTH)KEHUSI WM HEJAOCTHXKEHUSI PE3YyJbTAaTOB JIESITEIbHOCTH,
HaXOJUTh OIMUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATBI
10 KJTACC

OnepupoBarh NOHATUSIMU: TOUKA, IPsIMAasi, INIOCKOCTb.

[IpuMeHITh aKCHOMBI CTEPEOMETPUM W CIEACTBHS W3 HHUX IMpPU PELICHUU
reOMETPUUYECKUX 3a/a4.

OmnepupoBaTh NOHATUAMHU: APATUICTFHOCTD U MEPICHAUKYIISIPHOCTD MPSIMBIX U
IJIOCKOCTEHN.

KnaccupunupoBaTe B3aUMHOE pACIOJIOKEHUE TMPSAMBIX U IUIOCKOCTEH B
IPOCTPAHCTRBE.

OnepupoBaTh MOHATUSMU: JBYTPAHHBIN YIroJl, TpaHu JIBYTPaHHOIO yria, pedpo
NBYI'PAHHOTO yIJa; JIMHEMHBIM YroJI JBYI'PAHHOIO YyIVIa; TpajgycHas Mepa
JIBYTPAHHOTI'O YIJIa.

OnepupoBaTb MOHATHSMH: MHOTOIPAHHUK, BBIMYKJIBIM W HEBBITYKJIBINA
MHOTOTPaHHHUK, 3JIEMEHThl MHOI'OIPaHHUKA, TPABUJIbHBIN MHOTOI'paHHUK.

Pacrio3naBaTh OCHOBHBIE BHIBI MHOTOTPAaHHHKOB (MMpaMuaa; MpHU3Ma,
MPSAMOYTOJIBHBIN Napajliesienunes, Kyo).

KnaccudummpoBats MHOTOrpaHHUKH, BBIOMPAst OCHOBAHUS JIJIsl KilaccuuKaum
(BBIMYKJIbIE ¥ HEBBITYKJIBICE MHOIOTPAHHUKH; MTPaBUJIbHbIE MHOTOIPAHHUKH; MPSIMbIE
Y HaKJIOHHBIE TTPU3MBI, TapaJUICTICTUTIC/Ib).

OmnepupoBath MOHATHIMH: CEKYIIas INIOCKOCTh, CEYCHNE MHOTOTPAHHHUKOB.

OOBIACHATH TPUHIUIIBI TIOCTPOEHUS CEYEHUH, UCTIONB3YSl METO/ CJIEOB.

CTpouTh ce4eHHUs MHOTOIPAaHHUKOB METOJIOM CJIE/IOB, BBIMOJIHITH (BHIHOCHBIC)
IJIOCKUE YEPTEKH W3 PUCYHKOB TPOCTHIX OOBEMHBIX (UTYp: BUJ CBEPXY, COOKY,
CHU3Y.

Pemartp 3amaun Ha HaXOXXJIEHUE TEOMETPHUUECKHX BEIWYMH MO 00pasiam HWiH
QIroOpuTMaM, TPUMEHSS M3BECTHBIE AHAIUTUYECKUE METOAbl MpPHU PEIICHUU
CTaHIAPTHBIX MAaTEMaTHUECKHUX 3a/1a4 Ha BBIUMCJICHHE PACCTOSHUN MEXAy IBYyMs
TOYKAMHM, OT TOUYKH JI0 MPSMOM, OT TOYKHU [0 MIIOCKOCTH, MEXKITY CKPEIIUBAIOIIUMUCS
PSIMBIMHU.

Pemarp 3aaun Ha HaXOXKJE€HUE N'EOMETPUUYECKUX BEIMUYMH MO 00pas3laMm WiH
aIropuT™MaM, TPUMEHSS M3BECTHBIE AHAIUTUYECKUE METOAbl TpPHU PEIICHUU
CTAaHIApPTHBIX  MaTeMaTHYEeCKHX  3aJad Ha  BBIUMCJICHHE  YIJIOB  MEXAY



CKPEUIMBAIOIIMMHUCS  MOPSIMBIMH, MEXIAYy MNpPAMOA U  IJIOCKOCTBIO, MEXAY
IJIOCKOCTSIMH, JIBYTPAHHBIX YTJIOB.

Boeruncnate 00bEMBI M IUIOIIAM TOBEPXHOCTEM MHOTOTPAaHHUKOB (IIpHU3Ma,
nUpaMua) ¢ IpUMEHEHuEeM (OpMYJT; BBIUUCIATh COOTHOIIEHUS MEXAY IUIOIIAIIMU
MTOBEPXHOCTEH, 00BEMAMU MTOJOOHBIX MHOTOIPAHHHUKOB.

OnepupoBarh MOHATHUAMH: CHUMMETPHS B NPOCTPAHCTBE; LEHTP, OCh U
MJIOCKOCTh CHMMETPHH; LIEHTP, OCh U INIOCKOCTh CUMMETPUHN (DUTYPBHI.

W3Bnekatp, mnpeoOpa3oBbIBaTh M HUHTEPIPETHUPOBATH HH(GOPMALUIO O
IPOCTPAHCTBEHHBIX TI'€OMETPUUECKUX (Urypax, MPEACTABICHHYIO Ha 4YEpPTEXKaX MU
pUCYHKaX.

[IpuMmeHnsATh reomeTpuueckre (akThl sl PEIICHHUS] CTEPEOMETPUUECKUX 3a/ad,
IPEAIOIAraroINX HECKOJIBKO [IaroB PEIICHHUs], €CJIN YCIOBHS IPUMEHEHUS 3a/1aHbI B
aBHOU (opme.

[IpuMeHATH  mpoCTEMIIME  NPOrpaMMHBIE  CPEACTBA U BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IPU PEIICHUH CTEPEOMETPUYECKHX 3a]1ay.

[IpuBOANTH PUMEPHI MATEMATHUYECKUX 3aKOHOMEPHOCTEN B MPUPOJIE U KU3HH,
pacno3HaBaTh MPOSIBICHUE 3aKOHOB FEOMETPUHU B UCKYCCTBE.

[IpuMEHATh MONY4YEHHBIE 3HAHUS HA IPAKTUKE: AHAIW3UPOBATH pEajbHbIC
CUTyallUM M TPHUMEHSITh HW3Y4YEHHBIE TMOHATHS B TMPOLIECCE IOUCKA PELIECHUs
MaTeMaTU4ecKu cPopMyIMPOBAHHON MPOOIEMbI, MOIEIMPOBATh PEATIbHBIE CUTYALINH
Ha S3bIK€ TEOMETPUU, HCCIEAOBaTh MOCTPOEHHBIE MOJEIU C HCIOIb30BAHUEM
reOMETPUUYECKUX MOHIATHH M TeopeM, ammapaTa aireOpbl; pelaTh MPaKTUYECKHe
3a/1a4y, CBSA3aHHbIEC C HAXOKIECHUEM T€OMETPUUECKUX BEIIMYNH.

11 KITACC

OnepupoBaTh TOHSATUAMH: LWIMHAPUYECKAss TMOBEPXHOCTh, 0Opa3yrolme
UJTUHIPUIECKON TTOBEPXHOCTH; IWIMHAP;, KOHUYECKas MOBEPXHOCTh, 00pa3yroliue
KOHUYECKOW TTOBEPXHOCTH, KOHYC; chepruueckasi TOBEpXHOCTb.

PacnioznaBath Tena BpamieHus (IMUIMHIIP, KOHYC, cdepa U map).

OOBSACHITH CIIOCOOBI TTOJTYYEHUSI TEJT BPAILICHHUS.

KnaccudunmpoBaTh B3auMHOE paciiookeHue chepbl U MIOCKOCTH.

OnepupoBaTh MOHSTUSIMU: IIAPOBOM CETMEHT, OCHOBAHME CErMEHTa, BHICOTA
CErMEHTAa; IIAPOBOM CJIO, OCHOBAHHE MIAPOBOTO CJIOSA, BHICOTA IIAPOBOTO CJIOS;
IapOBOU CEKTOP.

Boluucnsate  00bEMBI M IUIOIIAAM  MOBEPXHOCTEM  Tel  BpallleHHs,
r€OMETPUYECKUX TEJ C TPUMEHEHUEM (HopMyI.

OnepupoBaTh MOHATHSIMU: MHOTOTPAHHHK, BIIMCAHHBIA B Cepy W ONMHMCAHHBIN
okoJ10 cdepsr; cepa, BMCaHHAS] B MHOTOTPAHHUK HWITH TEJIO BPAIICHHUS.
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BbuncnsaTe COOTHOLICHHUS MEXIYy IUIOUIAAsMH IOBEPXHOCTEH W 0O0BEMaMH
MOJO0OHBIX TEN.

N300paxaTs u3ydyaemble (UIYyppl OT pPYKH U C HIPUMEHEHHUEM IPOCTHIX
YepPTEKHBIX HHCTPYMEHTOB.

BbINONHATE (BBIHOCHBIE) IIOCKUE YEPTEXKHU U3 PUCYHKOB MPOCTBIX OOBEMHBIX
¢duryp: BuI cBEpXy, COOKY, CHU3Y; CTPOUTH CEUCHHUS TEJ BPAIICHHUS.

W3Bnekatb, HMHTEPOPETUPOBATH M  MPeoOpa3oBbIBaTh HH(OpMAIMIO O
IPOCTPAHCTBEHHBIX TI'€OMETPUUECKUX (Urypax, MPEACTAaBICHHYIO Ha 4YEpPTEXKaxX M
pUCYHKaX.

OnepupoBath MOHATUEM BEKTOP B MPOCTPAHCTBE.

BpINONMHATE  EUCTBUS  CHOKEHUS BEKTOPOB, BBIYMTAaHUS BEKTOPOB U
YMHOXEHHS BEKTOpa Ha YUCIIO, OOBSICHITh, KAKUMH CBOMCTBaMHU OHU 00JIaat0T.

IIprMeHATH paBUIIO NapajuIelIeUIEAA.

OnepupoBarh NOHATHIAMH: JEKAPTOBBI KOOPAMHATBHI B IIPOCTPAHCTBE, BEKTOD,
MOJYJb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpA, YIOJ MEXKIY
BEKTOpPAaMH, CKaJspHOE MPOU3BEIACHUE BEKTOPOB, KOJUIMHEAPHBIC U KOMIUIAHAPHBIE
BEKTOPBI.

Haxogute cymMMy BEKTOPOB M NPOM3BEACHUE BEKTOpPA HA YUCIO, YTOJ MEXAY
BEKTOpaMM, CKaJLIPHOE IIPOM3BEACHME, pPaCKiaAblBaTb BEKTOp II0  JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3anaBaTh INIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPJAMHAT.

[IpumeHsTh reoMeTpuuecKre (akThl JJIS PEIICHUS CTEPEOMETPUUYECKUX 3a/ad,
IIPEAIIOJIaralouX HECKOJIBKO IaroB PEIICHUs, €CIU YCIOBUS IIPUMEHECHUS 3a1aHbl B
ABHOU opme.

Pemare mpocreiimne reoMeTpuyecKue 3aJadyd Ha IPUMEHEHUE BEKTOPHO-
KOOPAMHATHOT'O METOAA.

Pemare 3amaum  Ha  [OKA3aTeslbCTBO MATEMAaTHUYECKUX OTHOLICHUM W
HAXO0XJICHUE T€OMETPUYECKUX BEJIMYHMH MO 00pas3liaM WM alropuTMaM, MpUMEHss
U3BECTHBIE METO/IBI ITPY PELLICHUU CTAHAAPTHBIX MaTEeMaTUYECKUX 3aay.

[IpumeHsaTs  TpOCTEHIIME  NPOTPaMMHBIE  CpPEICTBA U DJIEKTPOHHO-
KOMMYHMKAIIUOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a7ay.

IIpuBOINUTH IPUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEN B IPUPOJE U KU3HU,
pacrno3HaBaTh NPOSIBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpumeHATh TMOJlydEeHHbIE 3HAHUSA HaA IMPAKTUKE: aHAJIM3UPOBATh pPEaJbHbIC
CUTyallud U I[PUMEHATb H3YYECHHBIC IIOHATUSA B IPOLIECCEe I[OUCKA pEeLICHUs
MaTeMaTH4eCKu CHOPMYITUPOBAHHON MTPOOIIEMBI, MOAEIUPOBATH PEATIbHBIE CUTYALIUU
Ha A3bIKE IEOMETPUM, HCCIEAOBATH IIOCTPOCHHBIE MOJEIA C UCHOJIb30BAHUEM
reOMETPUUYECKUX MNOHIATHH M TEOpeM, ammapaTa anareOpbl; pelaTh MPaKTHYECKHE
3a/1a44, CBA3aHHBIC C HAXOXKIECHUEM I'€OMETPUUYECKUX BEIUYUH.
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COILEPKXAHUE YYEBHOI' O KYPCA
10 KJTACC

IIpsiMmble ¥ IVIOCKOCTH B NIPOCTPAHCTBE

OcHoOBHbIE IOHATHA cTepeomMeTpun. Touka, mpsMas, IIIOCKOCTh, POCTPAHCTBO.
[TonsiTue 06 aKCHOMATUYECKOM MOCTPOECHUHU CTEPEOMETPUHU: AKCUOMBI CTEPEOMETPUU
U CIEJCTBHS U3 HUX.

B3anmHOEe pacronokeHwe ImpsAMBIX B IPOCTPAHCTBE: IMEPECEKAOIIUECH,
MapajulesibHble W CKpelmuBarommecs npsmble. [lapaimensHOCTh  HpsAMBIX U
IUIOCKOCTEd B  IPOCTPAHCTBE: IMApAJUICIbHBIE NpPsIMblE B  IIPOCTPAHCTBE;
NapaJJIENbHOCTh TPEX MPSAMBIX; MAPAJLIEIbHOCTh IPSIMOM M IUIOCKOCTH. YTUIBI €
COHAIIPABJICHHBIMM  CTOPOHAaMHM; YrOJd MEXAy MNpsIMbBIMA B IIPOCTPAHCTBE.
[TapaienbHOCTh TIOCKOCTEN: MapaJuIeNIbHbIE TIIOCKOCTH; CBOWCTBA MapajuieIbHBIX
iockocTtei. [Ipocreiinine mpocTpaHCTBEHHbIE (PUTYphl HA IJIOCKOCTH: TETPAdIP,
KyO, napajuiesenune ; HOCTPOCHNUE CEUEHU .

[lepneHAUKYISIPHOCTE TPSIMOM M IUIOCKOCTH: INMEPNEHAUKYJSIPHBIE TPSMbIE B
IIPOCTPAHCTBE, NPSIMBIE MMAPAJUIENbHBIE U MIEPIICHANKYISPHBIE K TIJIOCKOCTH, TPU3HAK
MIEPIICHIUKYJIIPHOCTHA NIPSIMOM U IIJIOCKOCTH, TEOPEMA O MPSIMOM NEPIIECHANKYIISIPHOM
IUIOCKOCTU. YTIIbI B IPOCTPAHCTBE: YIrOJ MEXAy IpPsSMOA U IUIOCKOCTBIO;
JNBYTPaHHBIM yrOJI, JIMHEWHBIM Yroa JBYIrpaHHOro yria. llepneHaukyisap u
HAaKJIOHHBIE: PACCTOSSHUE OT TOYKH A0 IUIOCKOCTH, PACCTOSIHUE OT NPSIMOM 110
IJIOCKOCTH, MPOEKIMs (PUrypbl HA IUIOCKOCTb. llepneHauKyasipHOCTh MJIOCKOCTEM:
NpU3HAK  NEPHNEHIUKYJISIPHOCTH  JBYX  IUIOCKocTe.  Teopema o0 Tpéx
NEPIEHINKYJIIIpaX.

MHoOrorpaHHuKH

[loHsiTME MHOTOrpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOIPAHHUKA, BBIMYKIIbIE U
HEBBIITYKJIBIE MHOTOTPAaHHUKM; pPa3BEPTKAa MHoOrorpaHHuka. l[Ipusma: n-yrosbHas
npu3Ma; TPaHd U OCHOBAHMs NPU3MBL; MpsMas U HAKJIOHHAs MpPHU3MbL, OOKOBas U
IIOJIHAsI TIOBEPXHOCTH NMpu3Mbl. [lapainenenunen, npsMOYroJIbHbINA Napaylielenune
u ero coiicTBa. [Iupamuna: N-yrosgpHas nupamuia, rpaHd U OCHOBaHHUE MMUPAMUIBL;
OOKOBasi M TOJIHAS MMOBEPXHOCTh MUPAMUbI; MPAaBUIIbHAS U yCEUEHHAs NMUpamMujaa.
DOneMeHThl MNpu3Mbl M nupamMuibl. llpaBuibHbIE MHOTOTPAHHUKH: TOHSTHE
MPAaBWJIBHOTO MHOTOIpaHHUKA; MpaBWJIbHAs MpU3Ma M MpaBUIbHAs MHUPAMHJA;
IpaBUJIbHAS TPEYroJibHAs MUpPaMUJa U NPaBUIbHBIA TeTpasap; KyO. [IpeacraBienue
O MPaBUJIbHBIX MHOTOTPAHHUKAX: OKTA3IP, AOJAEKa’Ap U ukocadap. CeyeHus npu3Mbl
Y IUPaMU/IbI.
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CummeTpust B MOPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, HPSIMOM,
IJIOCKOCTH. DJIEMEHTHl CHMMETPUU B NMUpPAMHUAAX, MMapajuieJenuIenax, NpaBUIbHbBIX
MHOTOI'PaHHHKAX.

Bbruncnenue 31eMeHTOB MHOTOTPaHHUKOB: pEOpa, AuaroHanu, yrisl. [lnomans
OOKOBOIl TMOBEPXHOCTH U TOJHOW TOBEPXHOCTH TMPSMOM MPHU3MBI, IUIOIIATH
OCHOBaHMi1, TeopemMa 0 OOKOBOM MOBEPXHOCTH MpsAMOMW Npu3Msbl. [Tnomans 60koBoH
IIOBEPXHOCTM M IIOBEPXHOCTM MPABUIBHOM MNHUPAMUIBI, TEOpeMa O IUIONIaau
yceu€HHoi nupamubl. [lonstue 06 o0béMe. OObEM NUpPaMUIbI, IPU3MBI.

[lonobubie Tena B mpoctpaHcTBe. COOTHOLIEHUS MEXAY IUIOLIAAsIMU
MOBEPXHOCTEN, O0BEMAaMU MOJOOHBIX TEN.

11 KIIACC

Tesa Bpamenus

Hunuuapuyeckas TOBEPXHOCTh, 00pa3yroliue MUIMHIPUYECKONW MOBEPXHOCTH,
OCh HWJIMHAPUYECKOU MOBEepXHOCTH. [lumHap: ocHOBaHUs U OOKOBasi MOBEPXHOCTb,
o0Opasyronias U 0Ch; IIONaabr OOKOBOM U MOJHOU MOBEPXHOCTH.

Konudeckasi moBepXxHOCTh, 00pa3yrolue KOHUYECKOM MOBEPXHOCTH, OCh H
BEpIIMHA KOHUYECKOW MoBepxHOCTH. KOHyC: OCHOBaHME U BeplInHa, 00pa3yomias u
OCh; TUIOIIAb OOKOBOM M IMOJTHOM IMOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yromue u
BBICOTA; OCHOBAHUS U OOKOBAsi TOBEPXHOCTb.

Chepa u map: 1eHTp, paauyc, AUAMETp; IUIONIaJb TMOBEPXHOCTU C(hEpPHI.
B3auMHoe pacnosiockenure chepbl M MIOCKOCTH; KacaTesbHas IJIOCKOCTh K cdepe;
JI01a1b ChEephl.

N3o00pakenne Ten BpalieHus Ha MIIOCKOCTH. Pa3BEpTka MuIMHIpa U KOHYCA.

KomOunHanuu ten BpallleHus ¥ MHOTOIPAaHHUKOB. MHOTOrpaHHUK, OMMCAHHBINA
okoJ10 cpepsl; cepa, BIMCaHHAST B MHOTOTPAHHUK, UM TEJIO BPaIllCHUS.

[Tonsatue 06 06bEMe. OCHOBHBIE CBOMCTBA 00BEMOB Tei. Teopema 00 00BEME
MPSIMOYTOJIBHOTO TIapaijiesienunena u cneAcTBus u3 He€. O0bEM MUIMHIpa, KOHYCA.
O0bEM mIapa u TiIoaab cQepsl.

[TonoOnsie Tenma B mpocTpaHcTBE. COOTHONICHUS MEXKIY IUIOMIAISIMU
MOBEPXHOCTEH, 00bEMaMU TTOAOOHBIX TEI.

Ceuenust nmiMHapa (mapawuiesibHO U NEPIEHIUKYIISIPHO OCH), CEYEHHUsI KOHYyCca
(mapauieTbHOE OCHOBAHUIO U MPOXO/IAIEE YEPE3 BEPIIUHY), CEUEHUS 11apa.

BekTOpbl U KOOPAUHATHI B IPOCTPAHCTBE

Bektop Ha niockoctyd U B npocTpaHcTBe. CI0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4yucio. Pa3noxeHne BEKTOpa MO TPEM HEKOMIUIAHAPHBIM
BekTopam. [IpaBuno napamienenunena. Pemienne 3aaad, CBI3aHHbIX C TPUMEHEHHEM
IIpaBWJI JEUCTBUA C Bekropamu. IlpsAmoyrosbHas cucrema KOOpAWMHAT B
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npoctpancTee. Koopauuartel BekTopa. lIpocreiimme 3amaun B KOOpAMHATAaX. YTOJ
MeXy BekTopamu. CKaJasipHOE NPOU3BEACHHE BEKTOPOB. BhIUMCIIEHNE YIII0B MEXIY
OpPSIMBIMM M INIOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBIM METOJA IIpU  PELICHUU
reOMETPUYECKHX 3a/a4.
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TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoanuecTBo 4acoB

Bcero

C)
No HaumenoBanue paﬁoqaﬂ JeKTponHbLIe
(uudpossbie)
n/  pa3sjgesoB M TeM nporpaMmMm  Konrpoasn = IIpaxkruyec
o0pa3oBaTte/ibHbIE
n NPOrpamMMmsl a/ ble pa0oTbl  KHe padoThl
pecypcsbl
KOHCTPYKT
op
Baesienie bubnuoreka [{OK
5 https://m.edsoo.ru/1c2
CTEPEOMETPHIO 09637
[IpsimMble n
MIJIOCKOCTH B
bubnuoreka [{OK
MIPOCTPAHCTBE.
15 1 https://m.edsoo.ru/1c2
[TapannensHOCTH 09037
MPSIMBIX U
IJIOCKOCTEMN
[TepnenqukymnspH bubnnorexa [JOK
OCTb NPAMBIX U 11 1 https://m.edso00.ru/1c2
MIOCKOCTEH 09e37
VYriel Mexay bubnnorexa [JOK
MPSIMBIMA U 9 1 https://m.edsoo.ru/1c2
IIJIOCKOCTSIMHA 09e37
bubnmorexa LIOK
MHororpanHuku 12 1 https://m.edsoo.ru/1c2
09e37
O6LEMLL bubmuoreka [{OK
9 1 https://m.edsoo.ru/1c2
MHOTOTPaHHUKOB 09637
[ToBTOpEHME:
but6mmoreka [IOK
CEYEHMUS,
7 https://m.edsoo.ru/1c2
paccTosiHus U 09637
YTJIBI
OBIIEE
KOJIMYECTBO
68 4 0
YACOB IIO
[MPOI'PAMME
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11 KIIACC

N HaumenoBanu KosuvecTBo 4acoB DJIeKTPOHHbBIE
© e pa3aesioB u (uudpoBbie)
n/ Konrpoabnsl  IlpakTuuecku
TeM oOpa3oBaTe/ibHbIE
t NMpOrpaMMblI pecypchI
bu6nmoreka [IOK
1 Tena BpaieHus https://m.edso00.ru/1c209e3
7
bubnunorexa LIOK
2 OO0BbEMBI TEN https://m.edsoo.ru/1c209e3
7
Bexkrops! bu6nmorexa LIOK
3 KOOPJIMHATHI B https://m.edsoo.ru/1c209e3
IPOCTPAHCTBE 7
[ToBTOpEHHE,
o6obmeHIe, bubnunoreka LIOK
4 https://m.edsoo.ru/1c209e3
CUCTEMAaTH3aIH -
s 3BHAHUU
OBIIEE
KOJIMYECTBO
YACOBIIO
I[MTPOT'PAMME
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YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
IMPOLECCA

1. VYuebnuxk: JI. C. Atanacsy, «['eomerpusy», yueOnuk mist 10-11 knaccos, «[IpocBemenue,

Mockaa, 2022

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

1. Poccuiickas 31ekTponHas mkoina https://resh.edu.ru/

2. Cawnt fiIKnacc https://www.yaklass.ru/

3. bubmmoreka IIOK https://m.edsoo.ru
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TIPOIIHTO, IPOHYMEPOBAHO I CKPRILICHO
Negarmr=<y (o JIHCTON




