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HOACHUTEJIBHASA 3AIINCKA

PabGouas mporpamma ydeOHoro kypca «l'eomerpusi» 0a30BOro ypOBHSI ISt
oOyuaromuxcst 10 —11 kmaccoB paspaborana Ha ocHOBe DenepaibHOTO
roCy/IapCTBEHHOT'0 00pa30BaTEIbHOTO CTAaHAapTa CPEAHETO OOIIero 00pa3oBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpEOOBaHUM, TMPEABIBISIEMBIX K
MaTeMaTU4eCcKoMy OOpa3oBaHUIO, M TPAJUIUA POCCUUCKOrO 0OOpa3oBaHUS.
Peanuzanmst mporpaMMbl 00ecIieYuBaeT OBJIAJICHUE KITFOUEBBIMH KOMIICTCHITUSIMU,
COCTaBIIIIOIIIMMU OCHOBY JIJII CaMOPa3BHUTHs M HEMPEPHIBHOTO 00pa3oBaHUS,
IIEJIOCTHOCTh  OOIIEKYJIBTYPHOTO, JUYHOCTHOTO W TIO3HABATEIBHOTO Pa3BUTHUSA
JUYHOCTHU 00YYaIOIIUXCA.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxxHocTh ydeOHOro Kypca TE€OMETPUM Ha YPOBHE CpeIHEro oOIlero
oOpazoBaHusi OOYCIOBJIEHA MPAKTUYECKOW 3HAUYUMOCTBHIO METAMpPEeAMETHBIX U
NPEIMETHBIX PE3yJbTaTOB OOYyUYEHHS] TE€OMETPUU B HAINPABICHUH JTUYHOCTHOTO
pa3BUTHS OO0ydaromuxcs, (GopMHUpOBaHUs (YHKIIMOHATIHLHON MaTeMaTHYeCKON
rPaMOTHOCTH, U3YUYEHHUSI IPYTUX yU4E€OHBbIX JUCHUIUIMH. Pa3Bute y o0ydaromuxcs
MPAaBWIbHBIX MPEJCTABICHUN O CYIIHOCTH W MPOUCXOXKIACHUU TeOMETPUUYECKUX
a0CTpaKIMii, COOTHOIICHUH PEATbHOI0 M HICATBHOr0, XapaKTepe OTPaKEHUs
MaTeMaTU4YECKOW HAyKOW SBIEHUM U TNPOLECCOB pPEAIBHOIO MHpA, MECTE
F€OMETPUU B CUCTEME HAaYK U POJIM MAaTEMaTUYECKOr0 MOJEIUPOBAHUS B HAYYHOM
MMO3HAHUU U B MPAKTUKE CIIOCOOCTBYET (DOPMUPOBAHUIO HAYUHOT'O MUPOBO33PEHUS
yUallMXCsl, a TaKXe KAyeCTB MBIIUICHUS, HEOOXOIMMBIX [Jisd aJanTalud B
COBPEMEHHOM OOIIIECTBE.

['eomerpust sBisieTcss OMHUM W3 0a30BBIX MPEIMETOB HA YPOBHE CPETHETO
oO1rero oOpa3oBaHuUsl, TaK Kak o0O0eCleyrnBaeT BO3MOXKHOCTb H3YUYECHHS Kak
JUCIUIUIMH €CTECTBEHHO-HAYYHON HAINPaBIECHHOCTH, TaK U TYMaHUTApHOM.

Jlorndyeckoe wMbIUieHUEe, (GOPMHUPYEMOE TPH HM3YYCHHH OOYYarOIIUMUCS
MOHSATUMHBIX OCHOB F€OMETPHUU U MOCTPOEHUU LETIOYKH JIOTUYECKUX YTBEPKICHUM
B XOJI€ pElIeHUs T'eOMETPUYECKHX 3a7ady, YMEHHUE BBIJIBUTAaTh M ONPOBEpPraTh
TUIOTE3bl HEMOCPEACTBEHHO MCIOIB3YIOTCS MPU PEIICHUH 337a4 €CTECTBEHHO-
HAYYHOT'O IIUKJIA, B YACTHOCTHU U3 Kypca (PU3UKH.

YMeHue OpueHTUPOBATHCS B MPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJb BO
BCEX 00JIACTSIX NEATeIbHOCTH uenoBeka. OpueHTalus 4eloBeKa BO BPEMEHHU U
OPOCTPaHCTBE — HEOOXOJIUMOE YCIOBUE €ro ColHalbHOro ObITHs, (opma
OTpaXEHUSI OKPY’KAIOIIET0 MHUPA, YCIOBHE YCIEIIHOTO MO3HAHUS U AKTUBHOIO
mpeoOpa3oBaHus  JEWCTBUTENLHOCTH. OmnepupoBaHHE  MPOCTPAHCTBECHHBIMU



oOpazamMu O0ObBEIMHAET pa3Hble BUAbl Y4EOHOH M TPYIOBOM JESATEIBHOCTH,
ABJISIETCSI OJIHUM U3 MPOQPECCHOHAIBHO BaXXKHBIX KAadyecTB, MO3TOMY AaKTyaJlbHA
3amaya (opmMupoBaHus y 0O0yYaroUuxcsi MPOCTPAHCTBEHHOI'O MBIIUICHHUS Kak
Pa3HOBUJHOCTH OOPa3HOTO MBIIUIEHU — CYHIECTBEHHOI'O KOMIIOHEHTa B
MOJITOTOBKE K MPAKTUYECKOU JEATEIbHOCTH 10 MHOTUM HAIPaBJICHUSIM.

Llens ocBoeHusi mporpamMmbl yueOHoro kypca «l'eomerpusi» Ha 06a30BOM
ypoBHE 00yuyeHuss — oOmeoOpazoBaTeIbHOE M OOUIEKYJIBTYPHOE pa3BUTHE
oOydarommxcss  4yepe3  oOecrne4yeHWEe  BO3MOXKHOCTM  NPHOOPETEHHS U
WCMOJIb30BAHUS CHCTEMATUYECKUX TE€OMETPUYECKUX 3HAHUM U JICVCTBUM,
cnenupUYHBIX T€OMETPUH, BO3MOKHOCTH YCIIEITHOTO MPOJIOJKEHHSI 00pa30oBaHUs
0 CHEUATIBHOCTSIM, HE CBS3aHHBIM C MPUKIIATHBIM UCIIOIH30BAHUEM F€OMETPHUHU.

[IporpaMMa 1o reoMeTpud Ha 0a30BOM YypOBHE IMpeIHAa3HAYeHa IS
00y4YaromMXxcs CpeHEN IIKOJbI, HE UCIBITHIBABIIMX 3HAYUTEIbHBIX 3aTPYyIHEHUN
Ha YPOBHE OCHOBHOro 00I11ero oopa3zoBanus. Takum oOpa3om, oOydaroniuecs Ha
0a30BOM YPOBHE JIOJKHBI OCBOUTBH OOIIME MaTEMaTUYECKHUE YMEHHs, CBSI3aHHbBIC
CO CHEIU(pHUKON TeoMEeTpUHM U HEOOXOAUMBbIE MJii KU3HU B COBPEMEHHOM
oburectBe. Kpome 3TOro, OHM MMEIOT BO3MOXHOCTh M3YYHTh F€OMETPHUIO Oojee
INIyOOKO, €ClId B JlaJbHEHIIEM BO3HUKHET HEOOXOIMMOCTh B T€OMETPHYECKHX
3HAHMSIX B MPOPECCUOHAIBHON JESTEIHHOCTH.

JIOCTH)KeHHE 1eNH OCBOEHHS MpPOrpaMMbl O0ECTEYMBAETCS pEUICHHEM
COOTBETCTBYIOIIMX 3ajad. [lpuopureTHbIMM 3aJadyamMu  OCBOEHHUA  Kypca
«I"'eomerpun» Ha 6a30BoM ypoBHE B 10—11 kitaccax siBAsitOTCS:

e (opMHpOBAaHME NPEICTABICHUS O TEOMETPUM KaK YacTH MHUPOBOM

KYJIbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAFOIIUM MUPOM;

e (opMHpOBaHME TPEICTABICHUS O MHOTOIPAHHUKAX M TeJaX BpalleHUs
KaK O BOXHEHIIMX MaTeMaTHUYECKUX MOJENSX, MO3BOJSIOIIUX OMUCHIBAThH
U U3y4aTh pa3HbI€ SBJICHUS OKPYKAIOIIETO MUPA;

e (opMHpOBaHHME YMEHHS pACIIO3HABATh Ha 4YepTexax, MOAENAX U B
pEaIbHOM MHUPE MHOTOT'PAaHHUKH U TeJla BPAICHMS;

e OBJAJCHHE METOJAMM DEIICHUS 3a/lady Ha MOCTPOCHHS Ha M300paKEHUAX
IPOCTPAHCTBEHHBIX PUTYD;

e (opMHUpPOBAaHME YMEHHUS OINEPUPOBATH OCHOBHBIMU TMOHSATHSMHU O
MHOIOI'paHHHKaX U TelaxX BPall€HUs U UX OCHOBHBIMH CBOMCTBaMU;

e OBJQJCHHE  AITOPUTMAMH  pEIIEHUs  OCHOBHBIX  THUIOB  3aj]ay;
dbopMHUpoBaHME  yMEHUSI TPOBOJUTH  HECIOXKHBIE  JIOKa3aTelbHbIE
pacCyXJIeHUsT B XOJ€ PEUICHUS CTEPEOMETPUYECKMX 3ahad M 3ajad C
IPAKTUYECKUM COAEPKAHUEM;



e pa3BUTHE MHTEJIEKTYaJIbHbIX 51 TBOPYECKHUX CIOCOOHOCTEM
oOydJaromuxcsi, MO3HaBaTEIbHOM  AKTHMBHOCTH,  HCCIEIOBATEIbCKUX
YMEHUM, KpUTUIHOCTH MBIILICHHUS;

o (opmupoBanme G YHKIIMOHATHHOM TPaMOTHOCTH, peNeBaHTHOM
TEOMETPUU: YMEHUE PACHO3HABATh MPOSBIEHUS T'€OMETPUUYECKHUX
NOHATUH, OOBEKTOB U 3aKOHOMEPHOCTEM B pEaJbHBIX KU3HEHHBIX
CUTyallMsIX M TPU HU3YyYEHUU NPYTUX YYEOHBIX MPEAMETOB, MPOSBICHUS
3aBUCUMOCTEH © 3aKOHOMEPHOCTEH, (OpPMyIUpoBaTh WX HA S3BIKE
T€OMETPUHU U CO3/1aBaTh F€OMETPUYECKHE MOJIETH, TPUMEHATh OCBOCHHBIN
FEOMETPUYECKUM ammapar JJisg PeUIeHus] MPaKTHUKO-OPUEHTUPOBAHHBIX
3a71a4, HHTEPIIPETUPOBATh U OLICHUBATH MOJYYEHHBIE PE3YJIbTATHI.

OTAMYUTETFHON OCOOCHHOCTHIO MPOTPAMMBI SIBIISIETCS BKIIIOUEHHE B KYPC
CTEPEOMETPUM B HAYaJle €ro HW3y4EeHMs 3a]ad, pellaeMblX Ha YPOBHE
UHTYUTUBHOT'O MO3HAHUSA, U ONpPEAEIEHHBIM 00pa3oM OpraHu30BaHHAs paboTa HaJ
HUMHU, YTO CIOCOOCTBYIOT pa3BUTHIO JIOTMUYECKOTO U TMPOCTPAHCTBEHHOTO
MBIIUICHHS, CTUMYJIUPYET MPOTEKAHUE MHTYUTUBHBIX MPOLIECCOB, MOTUBUPYET K
JAJIbHEUIIEMY U3yYEHHIO IIPEAMETA.

[Ipeanourenue oTAAETCS HAISAHO-KOHCTPYKTUBHOMY METOAY OOYy4YEeHUsl, TO
€CTh TEOPETUUYECKUE 3HAHUSI UMEIOT B CBOEW OCHOBE YUYBCTBEHHOCTH MPEIMETHO-
IIPAKTUYECKON JEATENbHOCTH. Pa3BUTHME NPOCTPAHCTBEHHBIX IPEACTABICHUN Y
y4alluXCsl B Kypce€ CTEPEOMETPHUM MPOBOAUTCA 3a CUET pEIICHUs 3adad Ha
CO3JaHME€  TPOCTPAHCTBEHHBIX O0pa3oB M  3a7a4 Ha  ONEpUpPOBAHUE
pOoCTpaHCTBEHHBIMU oOpa3zamu. Coznanue oOpa3a TPOBOJUTCS C OMOPOM Ha
HATJIATHOCTh, a OIEpPUPOBAHHE O0Opa3oM — B YCIOBUAX OTBICYEHHUS OT
HarJIIJHOCTH, MBICJIEHHOIO U3MEHEHHUS €r0 HCXOIHOIO COAECPIKAHUS.

OcHOBHBIE cozepKaTenbHble TUHUK Kypca «l'eomerpun» B 10-11 kiaccax:
«MHororpanHukmn», «IIpsMble U MIIOCKOCTH B MIPOCTPAHCTBE», «Tena BpalieHus»,
«BeKTOpBI U KOOPAUHATHI B IPOCTPAHCTBEY». DOPMUPOBAHUE JTOTMYECKUX YMEHUM
pacrpenensieTcs He TOJbKO MO COAEPXKAaTEeNIbHBIM JIMHUSIM, HO U MO ToJaM
o0y4eHHUs Ha YPOBHE CpeIHEro 001Iero oopa3oBaHusl.

Copepxanue 00pa3oBaHMs, COOTBETCTBYIOIEE MPEAMETHBIM pe3yibTaTaM
OCBOCHMSI paboyell mporpaMMbl, pachpeneNéHHbBIM 10 ToJaM O00y4YeHwus,
CTPYKTYPUPOBAaHO TakuUM 00pa3oM, 4YTOObI OBJIAJEHHE TIE€OMETPUYECKUMU
NOHATUSAMHU M HAaBBIKAMH OCYLIECTBIIUIOCH IOCIEA0BATEIBHO U MOCTYIATENBHO, C
COOJTI0/IEHNEM MPUHIIMIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKIIIOYAJIUCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKUX MpPEICTaBICHUNA OOydaroluXcs, pacliupss U
yray6usis e€, o0pa3ysi MpOYHble MHO)KECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE



Ha n3yuenne reomerpum orBoaurcs 2 yaca B Hezneno B 10 knacce u 1 vac B
Hezento B 11 kimacce, Bcero 3a jaBa roja ooydenus - 102 yuyeOHbIX yaca.



COILEPKXAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsiMble ¥ MVIOCKOCTH B IIPOCTPAHCTBE

OcHOBHbIE  TIOHATHS ~ cTepeoMeTrpud. Touka, TmpsAMas, IUIOCKOCT,
npoctpaHcTBO. [loHsiTHE 00 aKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPHUHU:
AKCUOMBI CTEPEOMETPUHU U CIICICTBUSA U3 HUX.

B3anMmHOe pacnonokeHue TMpsSMBIX B NPOCTPAHCTBE: IEPECEKarOLIHeEcs,
napajuleJIbHble W CKpElMBarouiuecs mnpsamble. [lapauiensHOCTh NOpAMBIX U
IUVIOCKOCTEM B  IIPOCTPAHCTBE: IAPAJUICIIBHBIE MpPsIMbIE B  IMPOCTPAHCTBE;
[apaJUIEIIBHOCTD TPEX MPSAMBIX; MAPAIEIBHOCTh NMPSAMOU U IUIOCKOCTH. YTUIBI C
COHANPABJICHHBIMH CTOPOHAaMHM; Yroid MEXAy NpPSMBIMA B IIPOCTPAHCTBE.
[TapannensHOCTH IIJIOCKOCTEH napajuiesIbHbIe IJIOCKOCTH; CBONCTBa
napajuieNbHbIX  TuiockocTed. [lpocreifiine mnpocTpaHcTBeHHbIE (QUTypbl Ha
IUIOCKOCTH: TETPA3p, KyO, napajjiesienune; mocTpoeHUE CEYCHHH.

[leprieHIUKYISIPHOCTD NPSIMOM M TUIOCKOCTH: NEPIIEHINKYJISIPHBIE NPSIMBIE B
IPOCTPAHCTBE, MNPSIMBIE MAPAJUIEIbHBIE W MEPIECHIUKYISIPHBIE K IIOCKOCTH,
IIPU3HAK [EPHEHAUKYJSIPHOCTA IIPSAMOM M IUIOCKOCTH, TeOopemMa O NPsAMOU
NEPIECHAUKYJIAPHON IIOCKOCTU. YTIIBI B MPOCTPAHCTBE: YIOJI MEXAY MNPSIMOM H
IUDIOCKOCTBIO;  ABYTPAHHBIM  YIOJI, JIMHEHMHBIM YroJ  JIBYTPaHHOIO  yIJa.
IleprieHIUKYIISIp U HAKIIOHHBIE: PACCTOSHUE OT TOYKH 10 IUIOCKOCTH, PACCTOSHUE
OT TOpsIMOM 10  IJIOCKOCTH,  MPOeKIUs  (GUryppl Ha  IUIOCKOCTb.
[lepneHaAUKyYISAPHOCTh  IUIOCKOCTEM: NPU3HAK  IEPIEHAUKYJSIPHOCTA  JIBYX
wiockocter. TeopeMa o TpEX NMEepNEHINKYIsIpax.

MHoOrorpaHHuKH

[ToHsiTME MHOTOTrpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOI'OTPAHHUKA, BBIITYKJIbIE
Y HEBBINYKJIbIE MHOTOTPAaHHUKU; pa3BEPTKA MHOrorpanHuka. [Ipusma: n-yronpHas
npu3Ma; TPAaHU U OCHOBAHUS MPU3MBbI; IpsAMas U HAKJIOHHAs MPHU3MBbI, OOKOBas U
IIOJTHAs ITOBEPXHOCTh IIPU3MBI. [Tapannenenunen, IIPSAMOYTOJIbHBIN
napajuieJienanen] U ero cBoicra. llupamupa: n-yronpHas nupamuaa, TPaHd U
OCHOBaHME MUPAMHUJIbI; OOKOBAs U MOJIHAS TOBEPXHOCTh MUPAMHU/IbI; TPABUIIbHAS U
yceu€HHas MNHpaMuja. OJNEMEHThl Npu3Mbl M nupamuasl. [IpaBunbHbIE
MHOT'OTPAaHHMKU: TOHATUE NPABUIBHOIO MHOTOIPAHHUKA; NMPABUJIBHAS NPU3MaA U
MpaBWJIbHAS IHPAaMHJA; NPABWIIbHAs TPEYroJibHAs MNHUPAaMHIA M IPaBUJIbHBIN
TeTpadsip; KyO. IlpencraBieHue o mpaBWIBHBIX MHOTOTPAHHHUKAX: OKTa’dp,
nojeka’rp u ukocasp. CedeHuss npuU3Mbl U IUPAMHUJIBI.

CummMmeTrpuss B IPOCTPAHCTBE: CUMMETPHUS OTHOCHUTEIBHO TOYKH, NPSIMOM,
IUIOCKOCTH.  OJJEMEHTBl CUMMETPUM B NHpaAMUJax, NapaJIeieluIenax,
IIPABWIbHBIX MHOIOTPAHHUKAX.



Brrancienne 37€eMEHTOB MHOTOTPAaHHHKOB: pE&Opa, auaroHaid, YTJIblL
[Inomans OOKOBOW MMOBEPXHOCTH U IIOJIHOM MOBEPXHOCTH NPSIMOM TPHU3MBI,
IUIONIA/Ib OCHOBaHUM, TeopeMa O OOKOBOM TOBEPXHOCTH MPSIMOW IPU3MBI.
[Inomane OOKOBOM TOBEPXHOCTH U TOBEPXHOCTH MPABUIBHOM MUPaMUIBL,
TeopemMa O Iulomaau yceu€éHHol mnupamuibl. [lonstue o0 o0béMe. OO0BEM
MUPaAMUIBI, TPU3MBI.

[TonoOubie Tenma B mpocTtpaHcTBe. COOTHOMIEHHS MEXIY IUIOMIAASIMU
MTOBEPXHOCTEHN, 00BEMAMU OTOOHBIX TEN.

11 KJIACC

TeJsia BpameHus

Hununapuyeckas MMOBEPXHOCTb, oOpazyronue UUJTMHIPUYECKOM
MOBEPXHOCTH, OCh UWJIWHIPUYECKOM TMOBEpXHOCTU. [lUmuHAp: OCHOBaHUS U
OOKOBasi TMOBEPXHOCTb, O0Opa3yollass M OCh; IUIOMIAJb OOKOBOM U MOJHOU
MOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yrolre KOHUYECKON MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM moBepxHOCTU. KoHyC: oOCHOBaHME U BepilinHa, 00pa3yromias
U OCh;, IUIONAAh OOKOBOM U TIOJHOM TOBEPXHOCTU. Y CEUEHHBIM KOHYC:
o0Opa3yrolye 1 BbICOTa; OCHOBAHUS U OOKOBAsi TOBEPXHOCTb.

Cdepa u map: 1EHTp, paauyc, AUAMETP; IUIONIAJlb TMOBEPXHOCTH CQEPHI.
B3aumnoe pacnonoxxeHue chepbl U TUIOCKOCTH; KacaTelbHas IIOCKOCTh K cdepe;
I0maab cQepsol.

N3o0pakeHne Ten BpallleH s Ha MIIOCKOCTH. Pa3BEpTKa UIMH/Ipa U KOHYCA.

KomOuHanuu Ten BpalleHUss W MHOTOTPAHHUKOB. MHOTOrpaHHUK,
ONMMCaHHBIA OKoJI0 cdephl; cdepa, BOHCaAaHHAS B MHOTOTPAHHUK, WU TEIO
BpalICHUSL.

[Tonsitue 06 06BEMe. OcHOBHBIE CBOMCTBA 00BbEMOB Tel. Teopema 06 00bEME
MPSIMOYTOJILHOTO Tapajuielienunena v ciaeactBus u3 He€. OO0bEM HUIMHApPA,
KoHyca. O0bEM 11apa U MmIomaab chepol.

[TogoOubie Tenma B mnpoctpaHcTBe. COOTHOLIEHUS MEXAY IUIOHIAASIMU
MOBEPXHOCTEH, 00bEMaMu OIOOHBIX TEJL.

Ceuenuss mwinHapa (DAapajUIebHO WM NEPHEHAMKYJISIPHO OCH), CEUYEHHS
KOHyca (mapajyieTbHOE€ OCHOBAaHUIO M MPOXOJAIIEe 4Yepe3 BEPIIMHY), CEUCHUs
mapa.

BekTopbl U KOOPAMHATHI B MPOCTPAHCTBE

Bekrop Ha minockocty U B mpocTpaHcTBe. CloKEeHUE U BBIUUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4uciio. Pa3joxkeHue BeKTopa 1o TpéM HEKOMIUIAHAPHBIM
BekTopaMm. IlpaBwio mapauienenunena. Pemenue 3agay, CBSI3aHHBIX €
NPUMEHEHUEM TIpaBWJI JACUCTBU ¢ BekTopamu. lIpsMoyronpHas cucrema



KoopauHAT B TmpocTpaHcTBe. Koopaunatel Bektopa. IIpocreimue 3amaun B
KOOpJuHaTax. YTon Mexay Bekropamu. CKalasipHOE MPOU3BEIECHUE BEKTOPOB.
Borunciienne yrioB Mexay MpsIMBIMU U TIOCKOCTSIMU. KoopauHATHO-BEKTOPHBIN
METOJ] TP PEIICHUU T€OMETPUUECKUX 3a/1a4.



IHJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pE3yJabTAaThl OCBOEHHS MPOrpaMMbl y4eOHOro mpeameTa
«MaremaTurka» XapakTepU3yrTCs:

I'paxxnanckoe BocnuTanme:

c(hOpMHPOBAHHOCTHIO TPAKIAHCKOM MO3UIIMK 00YUaIOIIErocss Kak aKTUBHOTO
M OTBETCTBEHHOIO WJI€Ha POCCUUCKOrO OOIIEeCTBA, MPEJICTABICHUEM O
MaTeMaTHYECKUX OCHOBaxX (YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUIH,
mpolenyp TpaxaaHCKOro ooOmiecTBa (BBIOOPHI, OMPOCHl M TIp.), YMEHUEM
B3aUMOJICHICTBOBaTh C COLMAJIbHBIMU WHCTUTYTaMHM B COOTBETCTBHH C HX
GYHKIIUAMY ¥ Ha3HAYCHUEM.

IlaTpuoTrnyeckoe BOCIUTAHME:

c(hOpMHPOBAHHOCTBIO POCCUICKOM TpaKAaHCKON MIEHTUYHOCTH, YBAXKEHUS K
POLIJIOMY U HACTOSIIEMY POCCHUICKON MaTEMATHKH, [IEHHOCTHBIM OTHOILIEHUEM K
JOCTHKEHUSIM POCCHMCKUX MAaTEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM LIKOJBI,
K HCMOJB30BAaHUIO ITUX JIOCTIDKCHHM B JIPYrux HayKax, TEXHOJIOTHAX, cdepax
SKOHOMHKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCITUTAHMS .

OCO3HAHUEM JTYXOBHBIX LIEHHOCTEU POCCHICKOTO HApOo/Ja;
c(hOpMUPOBAHHOCTbIO ~ HPABCTBEHHOI'O  CO3HAHUS, OSTUYECKOTO  TOBEACHUS,
CBSI3aHHOIO C MPAKTUYECKUM ITPUMEHEHUEM JTIOCTHKEHHUI HAYKH U JEATEIbHOCTHIO
y4€HOr0; 0OCO3HAHHWEM JIMYHOI'0 BKJIaJa B IOCTPOCHHUE YCTOMUYUBOrO OyayIIEro.

JcTeTHYECKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOIICHUEM K MHPY, BKJIIOYAsh ACTETUKY MaTE€MaTUYeCKUX
3aKOHOMEPHOCTEH, O00BEKTOB, 3ajaad, peuieHui, paccyXIeHUM;
BOCIIPUMMYHNBOCTBIO K MATEMATHUYECKUM ACTIEKTAM PA3JIUYHBIX BUJIOB HCKYCCTBA.

dusnyecKoe BOCIUTAHUE:

c(hOpMUPOBAHHOCTBIO YMEHHUSI TPUMEHATH MATEMaTUYECKUE 3HAHUS B
UHTEpecax 370pOBOro U 06e30macHoro oopasa >KM3HU, OTBETCTBEHHOT'O OTHOIIEHUS
K CBOEMY 3JI0POBBIO (30pOBOE MHUTaHHUE, COATAHCHUPOBAHHBIN PEXUM 3aHITHH U

OT/ABIXA, peryisipHas busnaeckas AKTUBHOCTB); bu3nIecKoro
COBEPILICHCTBOBAHUS, pu 3aHATHUAX CIIOPTUBHO-03/I0POBUTEIILHON
NEATENBHOCTBIO.

TpynoBoe Bocnuranue:

TOTOBHOCTBIO K TPYAY, OCO3HAaHHEM IIEHHOCTH TPYAOIIOOMS; MHTEPECOM K
paznuyHbiM  chepaM  MPOPECCHOHATIBHOM  JAESATENIbHOCTH, CBA3AHHBIM €
MaTEeMaTUKOW M €€ NPWIOKEHUSIMU, YMEHHUEM COBEpUIaTh OCO3HAHHBIA BBHIOOP
Oyaymeil npodeccun U peaau3oBbIBATb COOCTBEHHBbIE JKU3HEHHBIE IUIAHBI;



FOTOBHOCTBIO M  CIIOCOOHOCTBIO K  MAaTeMaTHYeCKOMY OOpa30BaHHUIO U
caMOOOpa30BaHUI0 Ha TPOTSKEHUU BCEW >KU3HU; TOTOBHOCTHIO K AKTHUBHOMY
YYaCTHIO B PEIICHUHU MTPAKTUYECKUX 3a/1a4 MaTEMaTUYECKON HANpaBJIeHHOCTH.

JKOJOrHYeCKOe BOCIIUTAHUE:

c(OpPMHUPOBAHHOCTBIO DKOJOTHYECKON KYyJbTYphl, IMOHUMAHHWEM BIIUASHHSI
COLIMAJIbHO-DPKOHOMHUYECKUX TPOIECCOB HAa COCTOSIHUE MPUPOJHOM U COLIMATIbHOMN
Cpelbl, OCO3HaHWEM TJ00aTBbHOrO XapakTepa HSKOJOTMYECKUX  MpoOseMm;
OpHEHTalluel Ha TPUMEHEHHE MATeMAaTHYECKUX 3HAHWM I PEUIeHUs 3aaad B
00J1aCTH  OKpY)KAroIIeH Cpenpl, IUIAaHUPOBAHMS TIIOCTYIIKOB M OICHKH WX
BO3MOXXHBIX TTOCIICJICTBHI ISl OKPY KAIOMICH CPEJIbI.

IleHHOCTH HAYYHOTO MO3HAHMS :

c(hOpMHUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIONIEIO COBPEMEHHOMY
VPOBHIO  pa3BUTUS HAYKM W  OOIIECTBEHHOH TMPaKTHKH, TMOHUMaHHUEM
MaTEMaTUYECKONH HayKW Kak cgepbl UYeIO0BEUYECKOW JMCSITEIBHOCTH, JTAloB eé
Pa3BUTHS M 3HAYUMOCTH [UJISi PA3BUTHs I[MBWIM3ALMW; OBJAJACHUEM S3BIKOM
MaTEeMaTUKH M MaTEeMaTHYECKOM KYIbTYpOHl KakK CpEICTBOM IIO3HAHHUS MUpAa;
TOTOBHOCTBIO OCYIIECTBIISATH TMPOCKTHYIO M HCCICAOBATEIBCKYIO ACATEIBHOCTD
WHIUBUIYAIBHO U B TPYIITIE.

METANPEIAMETHBIE PE3YJIBTATBI

MeranpeMeTHbIE PE3YJIbTaThl OCBOCHMS MPOTrpaMMbl y4yeOHOro MpeaMera
«MatemaTHhka XapaKTEepPU3yIOTCS OBJIaZICHUEM YHHUBEpCAIbHBIMU
NO3HABAMENbHBIMU  OEUCBUAMU,  VHUBEPCANTbHLIMU — KOMMYHUKAMUBHLIMU
0eticmeUAMU, YHUBEPCATbHOIMU PESYTIAMUSHLIMU OCUCTEUAMU.

1)  Vnuusepcanvnuvie  noznasamensmvle  Oeticmeus,  obecnedugaiom
Qopmuposanue 0a308bIX KOSHUMUBHLIX NPOYECCO8 00yuarowuxcs (oceoeHue
Memo0o8  NO3HAHUS ~ OKpYJCalowe2o  Mupa;  npumeHeHue  J102U4ecKux,
UCC1e008amenbCKux onepayuti, ymeHui pabomams ¢ uHgopmayueti).

baszoBble Jlornyeckue qefcTBus:

e BBIABJITH U XapaKTEPU30BATh CYLECTBEHHbIE IPU3HAKU MATEMaTUYECKUX
O0BEKTOB, TOHATUIM, OTHOLIEHUH MEXIy MNOHATHUAMH; (OPMYIUPOBAThH
ONpEIENEeHUs] IOHATUN; YCTAHAaBIMBAaTh CYIIECTBEHHBIM  NpPHU3HAK
KJlaccu(UKalMM, OCHOBaHUA sl OOOOIIEHUS M CpPaBHEHUSA, KPUTEPUU
IPOBOJMMOTI0 aHAIH3a;

e BOCIpUHUMATh, (QOPMYJIUPOBaTh U  NPEeOOpPa3OBBIBATh  CYXKJICHUSA:
yTBEpAUTENbHbIE U OTpPULATENIbHBIC, €IMHUYHbIC, YACTHbIE U OOIIME;
YCIIOBHBIE;

e BBIBIATH  MaTeMaTUYECKHME  3aKOHOMEPHOCTH,  B3aMMOCBA3UM U
OpOTUBOpEUMsT B (akTaxX, JaHHBIX, HAOJIONEHUSAX U YTBEPKICHUSIX;



npenjiaraTb ~ KpUTEpPUM  JJI1  BBIABICHHUS ~ 3aKOHOMEPHOCTEH |
MIPOTUBOPEUNH;

e JleNaTh BBIBOJABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JIEAYKTUBHBIX M
VMHIAYKTUBHBIX YMO3AKIIOUECHUH, YMO3aKIIOUEHUH 110 aHAJIOT 1N,

e TPOBOJUTH CaMOCTOSITETIbHO JI0OKa3aTeNbCTBA MaTEeMAaTUYECKHUX
YTBEPKACHUN (IIpsIMbIE U OT IPOTHUBHOIO), BHICTPAWBaTh apryMEHTALMIO,
OPUBOAUTH NPUMEPHl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYKIEHUS U BBIBOJBL;

e BbIOMpaTh CHOCOO pemieHust y4eOHOM 3aJayu (CpaBHMBATh HECKOJIBKO
BApUAHTOB pEIICHUs, BBIOMpaTh HauOoyiee MNOAXOAAIUMNA € Y4YETOM
CaMOCTOSITENIbHO BBIJCJIEHHBIX KPUTEPUEB).

basoBble ucciaenoBare/bCKHe AeHCTBHA:

e HCHOJIB30BAaTh BOIPOCHI KaK HMCCIIENOBATEILCKAM WHCTPYMEHT IO3HAHUS,
bopMynMpoBaTh BOMNPOCHI, (UKCHUPYIOLUIME MPOTUBOPEUYHUE, MpOoOIeEMYy,
yCTaHaBIMBaTh HMCKOMOE€ M  JlaHHoe, (OpMHUPOBAaTh  THIIOTE3Y,
apryMEHTHUPOBATH CBOIO MO3ULUI0, MHEHHUE;

e TPOBOJUTH CaMOCTOSITEIIbHO CIUTAHUPOBAHHBIN JKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHHIO OCOOEHHOCTEH MAaTeMaTH4eCKOro
00BbEeKTa, SBJIECHUS, NPOLECCA, BBIABICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMHU, SIBICHUSMH, IPOLIECCaMU;

e CAMOCTOSITEIBHO (POPMYIUPOBATH 0OOOIIECHUS U BBIBOJIBI MO PE3yJibTaTam
NPOBENEHHOI0 HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTh
HOJYYEHHBIX Pe3yIbTaTOB, BBIBOJAOB U 0000IEHUI;

e IPOTHO3MPOBATh BO3MOXKHOE PA3BUTHE IPOLIECCA, a TAKXKE BBIIBUTATh
IPEATONIOKEHHUS O €r0 Pa3BUTUU B HOBBIX YCIIOBHSIX.

Pa0ora ¢ uHpopmanmein:

e BBIABJIATH AePULUNTHI MHPOpPMAIMH, JaHHBIX, HEOOXOAUMBIX JJIsi OTBETA
Ha BONPOC U IS PEIICHUS 3a7a4H;

e BbIOMpaTh UWHPOPMAIMIO W3  HUCTOYHHKOB  PA3JIUYHBIX  THUIIOB,
aHAJIM3UPOBATh, CUCTEMATU3UPOBATH U MHTEPIPETHUPOBATH MH(OpPMALUIO
Pa3IMYHBIX BUAOB U (POPM IIPEICTABICHMUS;

e CTPYKTYypUpOBaTh MH(OpPMALIMIO, IPEACTABIATH €€ B PA3IMUHBIX (opMax,
WLTIOCTPUPOBATh TpaduuecKy;

e OIICHUBATH HaAEKHOCTh uH(popMaLH o CaMOCTOSITETILHO
c(OpMYJINPOBAHHBIM KPUTEPUSIM.

2)  Vuusepcanvnvie KOMMYyHUKamugHble  Oelicmeus,  obecneyusarom

cPOpMUpOBaAHHOCIb COYUATLHBIX HABBIKOB 00YUAIOUWUXCA.

Oo0wmenne:



BOCIIPUHUMAThL U  (HOPMYJIUPOBATH CYXJICHUS B COOTBETCTBUU C
YCIIOBUSIMH U LIEJISIMH OOILIEHMSI; SICHO, TOYHO, TPAaMOTHO BBIpaXXaTh CBOIO
TOUKY 3PEHHUS B YCTHBIX M MHUCHMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS IO
XOJly pelIeHus 3aa4l, KOMMEHTHUPOBATH MOJIYYEHHBIN PE3YIbTaT;

B X0J1€ 00CYKIEHUS 3a/1aBaTh BOIPOCHI MO CYLIECTBY O0CYK/1a€MOM TEMBI,
npo0OJieMbl, perraeMoi 3ajjaum, BbICKAa3bIBaTh UCH, HAIICJIEHHBIEC HA MTOUCK
pElIeHHs; COIMOCTaBISATh CBOM CYXKIECHHS C CYXIACHUSIMHU JAPYrHX
YYaCTHUKOB JMAora, OOHapy>KMBaTh pa3iv4Kle M CXOJICTBO MO3UIIMIL; B
KOppeKTHOU popMe popMyIupoBaTh pa3HOTIaCHs, CBOU BO3PAKEHUS,
NOPENCTaBIATh  pPE3yJAbTaThl  pEIIEHUs  3a7aud,  OKCIEpUMEHTAa,
UCCIICIOBAHUsA,  TPOEKTa;  CaMOCTOATENbHO  BbIOMpaTh  (opmar
BBICTYIIICHUS C YIETOM 3a]1a4 TIPE3EHTAIIMU U OCOOCHHOCTEH ayTUTOPHUH.

CoTpyaHuyecTBO:

3)

NMOHMMaTh W HWCIIOJNIB30BaTh  MPEUMYIIECTBA  KOMAHAHOW |
WHAVBUIYaTbHON paOOThI MPU PEIICHUH YYEOHBIX 3a]1a4; TPUHUMATH 11eJTb
COBMECTHOM JESTENbHOCTH, IUIAHUPOBATH OPTaHHU3AIMI0 COBMECTHOM
paboThl, pacipeneisTh BUABI padoT, JOTOBApUBATHCS, 00CYKIATh MPOIIECC
U pe3ysbTaT padoThl; 00001aTh MHEHUSI HECKOJIBKUX JIIOJICH;
y4acTBOBATh B TPYNIOBBIX (hopMax paboThl (00CYXIeHUsI, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbD» W WHBIC); BBINOJHITH CBOI YacTh pPAaOOTHI H
KOOpJIWHUPOBATh CBOW JEHUCTBHS C JAPYTUMH YJIe€HAMU KOMAaH]IbI,
OIICHMBATh KA4ECTBO CBOETO BKJIaJa B OOIIMHA MPOIYKT MO KPHUTEPHSIM,
c(hOpMYyIMPOBAHHBIM YYaCTHHUKAMH B3aUMOJICHCTBUSI.

Vuueepcanonvie  pezynamuenvie  Oeticmeus, obecneuusarom

qbopmupoeanue CMbLCIIOBbLX YCNIAHOBOK U IHCUSHEHRHBIX HABLIKOB IUYHOCNIU.
CaMoopraHm.auml:

COCTAaBJISThH IJIaH, AITOPUTM PEUICHUS 3a/l1auu, BEIOUPATh CIIOCO0 pelieHus
C YUE€TOM UMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEM,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C Y4ETOM HOBOM
uH(pOopMaIIH.

CaMOKOHTPOJIb:

BJIAJE€Th HaBbIKAMHU IO3HABaTENbHOM pediaekcud Kak OCO3HaHMS
COBEpPIIAEMBIX JIEUCTBUI U MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJaJ€Th CHOCOOAMM  CaMONPOBEPKH, CAMOKOHTpOJs Ipouecca H
pe3yibpTara peleHnss MaTeMaTUIEeCKOMN 3a1auu;

IPEABUIACTh TPYAHOCTH, KOTOpPBIE MOTYT BO3HHKHYTb INpPH DPELICHUU
3a1a4d, BHOCHTb KOPPEKTUBBI B [EATEIBHOCTh HAa OCHOBE HOBBIX
00CTOATENBCTB, TaHHBIX, HAMIEHHBIX OLIMOOK, BBISIBICHHBIX TPYAHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yJbTaTa LEIW U YCIOBUSM, OOBICHSITH
NPUYUHBI JIOCTUKEHUS WIM HEJOCTIKEHUSI PEe3ybTaTOB JEATEIbHOCTH,
HAXOJUTh OIIMUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HNPEIMETHBIE PE3YJIBTATBI
10 KVIACC

OnepupoBath NOHATUAMMU: TOUYKA, IIPsIMAs, INIOCKOCTb.

[IpuMeHATh aKCMOMBI CTEPEOMETPUM M CIEACTBUS W3 HUX MPU PEIIECHUU
r€OMETPUYECKUX 3aaY.

OnepupoBaTh NOHATUIMU: MAPALIETLHOCTh U MEPIEHAUKYIISIPHOCTD MPSIMbBIX
U IUIOCKOCTEMN.

KnaccudpuimpoBaTh B3aUMHOE paCIONIOKEHHUE MPSAMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBaTh MOHATHUAMM: JABYTPaHHBIM Yroj, T'pPaHU JBYI'PAHHOIO YIJa,
peOpo IBYrpaHHOrO yrjla; JUHEWHBINA Yrojl ABYTPAHHOIO yIJa; rpajycHas Mmepa
JIBYTPAHHOTO yIJia.

OnepupoBaTh MOHATUSMU: MHOTOIPAHHMK, BBIMYKJIBIA M HEBBITYKJIbII
MHOT'OI'PaHHHMK, 3JIEMEHTBl MHOTOT'PaHHUKA, PABWIIbHBII MHOTOT'PaHHUK.

PacniosHaBaTh OCHOBHBIE BHJBl MHOIOIPAaHHUKOB (MHpamMuaa; Npu3Ma,
OpSMOYTOJIbHBIN Mapaenenumnes, Kyo).

KnaccupummpoBate ~ MHOTOTpaHHHKH,  BbIOMpass ~ OCHOBaHUS IS
Kiaccuukanuy (BBITYKJIbIE M HEBBINYKIBIE MHOTOTPAHHUKHW; IPaBUIJIbHbBIE
MHOT'OIPAHHUKHU; MPSIMbIE U HAKJIOHHBIE MIPU3MBI, TapaljIeIeUuIeabl ).

OnepupoBath MOHATUSAMHU: CEKYIAs INIOCKOCTh, CEUEHHE MHOTOIPAHHUKOB.

OOBACHATH MPUHLUIIBI IOCTPOEHUS CEYEHUM, UCTIOIB3Ysl METOJ, CJIE0B.

CtpouTh CcE€YEHUSI MHOTOIPAHHMKOB METOJOM  CJI€[OB, BBINOJHITh
(BBIHOCHBIE) IUJIOCKHME YEPTEKH M3 PUCYHKOB MPOCTHIX OO0BEMHBIX (UTyp: BUA
CBEpXY, COOKY, CHU3Y.

Pemats 3a7aun Ha HaxOXKJAEHHE T€OMETPUUYECKUX BEIMYUH MO 00pa3am Win
QIrOpUTMaM, TMPUMEHSSI W3BECTHBIE AHAMTUYECKUE METOJbl MPHU PpPEUICHUU
CTaHJAPTHBIX MaTEeMAaTHUYECKUX 3a7a4 HAa BBIYMCIECHUE PACCTOSHUM MEXIY ABYMS
TOYKaMH, OT TOYKM JO MNPAMOW, OT TOYKM [JO IUIOCKOCTH, MEXKAY
CKPEIIMBAOIIUMHUCS MPSMBIMHU.

Pematp 3a1aun Ha HAXOXKIEHUE FEOMETPUUYECKUX BEJIIMYMH MO 00pa3uaM Uiu
QNropuT™MaM, MPUMEHSSI W3BECTHBIE AHATMTUYECKUE METOJbl MNpPHU PpPEUICHUU
CTaHAAPTHBIX MaTEMaTUYECKUX 3aJad Ha  BBIYMCICHHE YIJIOB  MEXIY
CKPEIIMBAIOIIUMHACA MPAMBIMH, MEXIAYy NPSIMOA M IUIOCKOCTBIO, MEXKIY
IUIOCKOCTSIMM, JIBYIPAHHBIX YIJIOB.



Breruncnars 0o0bEMBI U TUIOMIAIA TOBEPXHOCTEH MHOTOTPAaHHUKOB (IIpU3Ma,
nupaMuaa) ¢ TOpuMeHeHHueM (GOpMyJ; BBIUKCIATH COOTHOIIEHUS MEXKIY
TUIOMIA/ISIMU TTIOBEPXHOCTEH, 00bEMaMu TOJIOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh MNOHATHSAMHU: CHMMETPHUS B MPOCTPAHCTBE, LEHTP, OCb M
IJI0OCKOCTh CHMMETPHUU; LIEHTP, OCh U IJIOCKOCTh CUMMETPHUH (PUTYPBHI.

N3Bnekath, mnpeoOpa3oBbIBATH W HHTEPIPETHPOBATH HHPOPMALMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (DUTypax, MPEACTaBICHHYIO Ha YepTexax U
PUCYHKAaX.

[IpumeHsaTh reoMerpuueckue QaxTbl [Js PEHICHHS] CTEPEOMETPUUYECKHUX
3a71a4, MPEANOJIararolux HECKOJIbKO IIarOB PEIICHUs], €CJIU YCIOBUS IPUMEHEHUS
3a/1aHbl B IBHOM (hopMme.

[IprMeHsATs  MpOCTEHIINE NPOrpaMMHBIE  CpPEICTBA MW AJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IIPU PELIECHUN CTEPEOMETPUUECKUX 3a1ay.

[IpuBoauThs mNpHUMEpbl MaTEMaTUYECKUX 3aKOHOMEPHOCTEW B NPUPOLE U
YKW3HU, PACO3HABATH IPOSIBJICHUE 3aKOHOB T'€OMETPUHU B UCKYCCTBE.

[IprMeHATh MONYyYEHHBIE 3HAHMS HA IPAKTHUKE: aHAJIU3UPOBATH DPEabHBIE
CUTyallud W IPUMEHATb HW3YYEHHBIC IIOHATHS B IPOLECCE IOHMCKA PEIICHUS
MaTeMaTU4YecKu C(HOpMyIHPOBAHHON NPOOJIEMBbI, MOJAEIUPOBATh pealibHbIE
CUTyallud Ha $A3bIKE TE€OMETPUHM, MCCIEA0BATh IIOCTPOCHHBIE MOJEIH C
UCIOJIb30BaHUEM I'€OMETPUUECKUX MOHATHI U TeopeM, anmnapaTa aareOpsl; pemarhb
[IPAKTUYECKUE 3a1a4l, CBA3AHHBIE C HAXO0XKAECHUEM I€OMETPUUECKUX BEIUYNH.

11 KJIACC

OnepupoBaTh TOHITHIMU: [HIWHIPUYECKAs MOBEPXHOCTh, 00pa3yromne
UWJTUHIPUYECKOM  TMOBEPXHOCTHU;  IWIMHAP;  KOHHUYECKas  MOBEPXHOCTb,
o0pa3yrolle KOHHYECKON TOBEPXHOCTH, KOHYC; cpeprueckasi TOBEPXHOCTb.

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

OOBACHATDH CIIOCOOBI OTYyYEHUS TeJl BpallleHusI.

KnaccudunmpoBars B3auMHOE pacnoyioxkeHue chepbl U MIOCKOCTH.

OnepupoBath MOHATHUAMHU: IIAPOBOM CETMEHT, OCHOBAHME CErMEHTa, BHICOTA
CerMeHTa; IIapOBOM CJIOM, OCHOBAHME IIAPOBOrO CIIOS, BHICOTA IIAPOBOIO CIIOS;
IaPOBOU CEKTOP.

Boruucnar, 00bEMBI M MUIOHIAM  T[OBEPXHOCTEH TeN  BpallleHHs,
FEOMETPUUECKUX T C MPUMEHEHHEM (HOPMYIIL.

OnepupoBaTh TMOHSATUSMHU: MHOTOTPAaHHUK, BIHMCAHHBIA B chepy
ONMMCAaHHBIA OKOJIO cdepbl; cdepa, BOUCAHHAS B MHOTOTPAHHUK WIW TEIO
BpAaIllCHHUS.

BbIuncaaTh COOTHOIIEHUSI MEXKIY IUIOMIAIMH MOBEPXHOCTEH U 00BEMaMH
MOA00HBIX TEIL.



N3o00paxarh u3ydyaemble (QUIYypbl OT PYKM U C MPUMEHEHHUEM MPOCTHIX
YepTEKHBIX NHCTPYMEHTOB.

BoITONHATH (BBIHOCHBIE) IIJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
duryp: Bua cBepxy, cOOKy, CHU3Y; CTPOUTH CEUCHHUS TN BPAIICHHUS.

W3BnekaTh, HMHTEPIPETUPOBATH U MpeoOpa3oBbIBaTh HHPOPMALMIO O
POCTPAHCTBEHHBIX T'€OMETPUUECKUX (DUTypax, MPEACTaBICHHYIO Ha YepTexax U
PUCYHKAX.

OnepupoBath MOHATUEM BEKTOP B IPOCTPAHCTBE.

BpInonHATE [IEMCTBHUS CIHOXKEHUS BEKTOPOB, BBIYMTAHUS BEKTOPOB W
YMHO>KEHHUS BEKTOPA Ha YUCIIO, OOBACHATh, KAKUMU CBOMCTBAMH OHU 00J1aJaIO0T.

[IpuMeHATH paBUIIO NapalieNeUIena.

OnepupoBaTh NOHATHIMU: JE€KAPTOBBI KOOPJAMHATHI B IPOCTPAHCTBE, BEKTOP,
MOZYJIb BEKTOpPA, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJI MEXIY
BEKTOPAMH, CKAISIPHOE MPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBI.

Haxoaute cyMMy BEKTOPOB M NPOU3BEAECHUE BEKTOPA HA YUCIIO, YTOJI MEXKIY
BEKTOPAMH, CKaJIspPHOE MPOMU3BEIAECHUE, pACKIAAbIBaTh BEKTOP 1O JABYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3ajaBaTh MIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOPJIUHAT.

[Ipumenars reomerpuyeckue (akTbl ISl PEUICHUS CTEPEOMETPUUYECKUX
3a/1a4, IPEANOJAralinX HECKOJIbKO IIaroB PEUICHHUs, €CIU YCIOBUS IPUMEHEHUS
3a/1aHbl B IBHOM (hopMme.

Pemate mpocreiimue reoMeTpudyecKue 3aJadyd Ha NPUMEHEHHUE BEKTOPHO-
KOOPJAMHATHOI'O METO/A.

Pemratp 3amaum Ha [10Ka3aTrelbCTBO MATEMATHYECKHX OTHOLIEHUM U
HaXO0XJAEHUE T€OMETPUUYECKUX BEJTMYUH MO 00pa3liaM WM arOpUTMaM, IPUMEHSS
U3BECTHBIE METOBI IPU PEUICHNH CTAHAAPTHBIX MATEMATHUYECKUX 3a/1a4.

[IpumenaTs mOpocTediire MpOrpaMMHBIE  CPEICTBA M BJIEKTPOHHO-
KOMMYHHUKAIIUOHHBIE CUCTEMBI IIPU PELIEHUN CTEPEOMETPUUECKHX 3a4ad.

[IprBOaWTE NpUMEpPBl MATEMATHYECKUX 3aKOHOMEPHOCTENM B NPHUPOAE H
YKU3HH, pACIIO3HABATH MIPOSIBJICHNE 3aKOHOB T'€OMETPUHU B UCKYCCTBE.

[IpyMeHATh MOMyYEHHbIE 3HAHWSA HA IPAKTHUKE: AHAJIW3UPOBATH PEaJIbHBIE
CUTyallud W IIPUMEHATb H3YYEHHBIC IIOHATHsS B IPOLECCE IOWCKA PEIICHUs
MaTeMaTU4YecKu C(HOpMyIHPOBAHHON TPOOJIEMBbI, MOJAEIUPOBATh peaAIbHbIE
CUTyallud Ha S3bIKE TE€OMETPUHU, MCCIENOBaTh MOCTPOCHHBIE MOJEIH C
UCIIOJIb30BaHUEM T€OMETPUYECKUX TTOHITHI U TEOpEM, anmnapara anreOphl; pemarh
MPAKTUYECKUE 3a/1a4l, CBA3aHHBIE C HAX0XKJAECHUEM I'€OMETPUUECKUX BEJINYMH.
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