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HOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma ydyeOHoro Kypca «I'eomeTpus» 6a30BOro ypoBHS IJis
oOyuatomuxcst 10 —11 knaccoB paspabortaHa Ha ocHoBe DenepaibHOTO
roCyJIapCTBEHHOrO0  00pa3oBaTeNbHOTO  CTaHJapTa  CpPeAHEro  0OIIero
o0pa3oBaHusl, ¢ Y4ETOM COBPEMEHHBIX MUPOBBIX TPEOOBAHUMN, MPEIBABISIEMbIX
K MaTeMaTU4eCcKOMYy OOpa30oBaHUIO, U TPATUIUNA POCCUUCKOrO0 0Opa3oBaHMUS.
Peanuzanus IPOTrpamMMBI oOecrieunBaeT OBJIAJICHUE KJTFOUEBBIMU
KOMIIETEHIIUSIMU, COCTABIISIFOIIMMU OCHOBY JJIsI CAMOPAa3BUTHUSL U HEIPEPHIBHOTO
o0Opa3oBaHusl, LEJIOCTHOCTh OOIIEKYTBTYPHOTO, JUYHOCTHOTO u
MO3HABATENLHOTO PA3BUTHSI IMYHOCTU O0YUAIOIIUXCS.

HEJIU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca IeOMETpUHM Ha YpPOBHE CpPEIHEro OOIIero
oOpa3zoBaHusl 00YCJIOBJIEHA MPAKTUYECKON 3HAYMMOCTBIO METANPEAMETHBIX H
MPEIMETHBIX PE3yJIbTAaTOB OOYUYCHHS] T€OMETPUN B HAIPABICHUU JTUYHOCTHOTO
pa3BuTus oOydaromuxcs, (GopMUpOBaHMs (YHKIIMOHATIBHOW MaTeMaTH4eCKOU
IPaMOTHOCTH, HW3Y4YEHMsI JpyrMX Yy4yeOHbIX JucHUIUIMH. Pa3Butue y
00y4aromuXxcsi MPaBUWIBHBIX TMPEACTABICHUI O CYITHOCTH M TPOUCXOKICHUHU
r€OMETPUYECKUX AaOCTpaKLMii, COOTHOIICHHH PEAJIbHOIO0 U HJIECAJIBHOTO,
XapakTepe OTPAKEHUS MATEMAaTUYECKOW HAYKOM SBICHHM M IPOLIECCOB
peaJIbHOTO MHpa, MECTE T€OMETPUH B CUCTEME HayK U POJIM MAaTeMaTU4YECKOTO
MOJICIMPOBAaHUSI B HAyyHOM TIO3HAHMM M B NPAKTHKE CHOCOOCTBYET
(OpMUPOBAHNIO HAyYHOTO MHPOBO33PEHUS YYAIIUXCS, a TakKe KadecTB
MBINIICHHS], HEOOXOIUMBIX /ISl aIalTAllii B COBPEMEHHOM OOIIECTBE.

['eomeTpus sBIsSETCS OAHUM U3 0A30BBIX NMPEAMETOB Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHMs, TaK Kak OOECIeuYMBAeT BO3MOXKHOCTh H3YYEHHUS Kak
JUCLMIUIMH €CTECTBEHHO-HAYYHON HAlpPaBICHHOCTH, TaK U TYMaHUTapHOM.

Jlornyeckoe MblIUIeHHE, (GOPMUPYEMOE TPU HM3YUEHUH OO0YYaIOIIUMHUCS
MOHSITUMHBIX OCHOB TEOMETPUHM U TIOCTPOCHHUH IIETIOYKH JIOTHYECKHX
YTBEPXKACHUNA B XOJ€ PEIICHUs T'€OMETPUUECKHUX 33/1ay, YMEHHUE BBIIBUTaTh U
OTpOBepraTh TMIIOTE3bl HETIOCPEICTBEHHO HCIOIb3YIOTCS NMPU PEIICHUH 33134
€CTECTBEHHO-HAYYHOT'0 IIUKJIA, B YACTHOCTHU U3 Kypca (QU3HUKHU.

YMeHue OpueHTHUPOBATHCSA B MPOCTPAHCTBE UTPAET CYUIECTBEHHYIO POJIb
BO BCEX 00JaCTIX AESITeNbHOCTU yenoBeka. OpueHTalus 4eioBeKa BO BpEMEHU
U MPOCTPAHCTBE — HEOOXOIAMMOE YCIOBHE €T0 COIMAIBHOTO OBbITHS, (hopma
OTPaXEHUS OKPY’KAIOLIETO MHUPA, YCIOBUE YCIEIIHOTO MO3HAHUS M aKTUBHOTO



npeoOpa3oBaHus JAEUCTBUTENBHOCTH. OnepupoBaHHE MPOCTPAHCTBEHHBIMU
oOpa3aMu OOBEIUHSET pasHble BHUAbI Y4eOHOM W TPYAOBOH NEATEIHHOCTH,
ABJISIETCSI OJHUM M3 MPO(ECCUOHATBHO BaXKHBIX KauyeCTB, MOITOMY aKTyalbHa
3amaya (HOPMUPOBAHUS Y OOYYAIOIIMUXCS MPOCTPAHCTBEHHOI'O MBIIUICHHUS Kak
Pa3HOBUAHOCTH OOpPA3HOTO MBIIUIEHUSI — CYIIECTBEHHOTO KOMIIOHEHTa B
MTOATOTOBKE K MPAKTHYECKOW JEATENBHOCTH [0 MHOTUM HaIIPaBJICHUSM.
Llens ocBoeHus mporpamMmbl yueOHOTO Kypca «I'eoMerpusi» Ha 0a30BOM
ypOBHE 00y4yeHUsi — o001ieo0pa3oBaTeIbHOE W OOIIEKYIbTYPHOE pa3BUTHE
oOydaronuxcst 4yepe3 O0OecleueHHe BO3MOXKHOCTH  NPHOOpPETEHUS U
WCMOJIb30BaHUS CUCTEMATUYECKUX TEOMETPUYECKUX 3HAHUM W JICUCTBUM,
CHEIU(PUYHBIX  T€OMETPUM, BO3MOXKHOCTH  YCHEIIHOTO  TMPOJOJDKEHUS
oOpa3oBaHMsI 10 CIEUUATIBHOCTSAM, HE CBS3aHHBIM C  TPUKIAJAHBIM
UCII0JIb30BAaHUEM T€OMETPUHU.
[Iporpamma mno reoMmeTpuun Ha 0a30BOM YypOBHE NpelHA3HA4YeHa IS
oOyJaronuxcsi CpelIHEeW IIKOJbl, HE HCIHBITHIBABIIMX  3HAYUTEIbHBIX
3aTpy/IHEHU Ha YpPOBHE OCHOBHOTO 00ImIero odpasoBaHus. Takum oOpazom,
oOyuaroluecsi Ha 0a30BOM YPOBHE JIOJKHBI OCBOUTH OOIINE MaTeMaTUYECKUeE
YMEHHUSI, CBA3aHHBIE CO CHELM(PUKON FeOMETPUHN U HEOOXOAUMBIE JUIsl dKU3HU B
COBpeMEHHOM obmiecTBe. Kpome 3TOro, OHM HMEIOT BO3MOXHOCTb H3YYHTh
reoMeTpuio 0oJiee rIy0OKO, €CIM B JTaJIbHEHIIIEM BO3ZHUKHET HEOOXOJIMMOCTh B
reOMETPUUYECKUX 3HAHUAX B MPO(ecCHOHATBHOM NeATENbHOCTH.
JlocTmKeHHe LEeTu OCBOEHHUS MPOrpaMMbl OOECHEUYMBAETCA PEIICHUEM
COOTBETCTBYIOIIMX 3aaad. [IpuopuTeTHRIMM 3aJadyaMud OCBOEHMS Kypca
«I"eomeTpun» Ha 6a30BoM ypoBHE B 10—11 kiaccax sBsItoTCS:
e (opMupoBaHuE MNPEACTABICHUS O TEOMETPUU KaK YacTH MHUPOBOM
KYJIbTYPBI H OCO3HAHUE €€ B3aUMOCBSI3H C OKPY>KAIOIIUM MUPOM;

e (opMHpoBaHHE MPEICTABICHHUSI O MHOTOIPAaHHUKAX U TejlaX BpallleHus
KaK O BaXHEMIIMX MAaTeMAaTHYECKHMX MOJIENAX, MO3BOJISIIOLIUX
OMKCHIBATH U U3y4YaTh Pa3HbIE SIBJICHUS OKPYKAIOIIETO MUPA;

e (QopMupoBaHue yMEHHs paclio3HaBaTh Ha YEpTeXKaxX, MOJEISAX U B

peaJlbHOM MHpPE MHOTOTPAHHUKH U TEJIa BPAIllCHNUS;
e OBJIQJCHUME METOAAMHM pEIIeHHMs 3aJad Ha T[OCTPOCHHS  Ha
U300paKEHUSX TPOCTPAHCTBEHHBIX PUTYD;

e (QopMupoBaHuE YMEHHS ONEPUPOBATH OCHOBHBIMH TMOHSATUSAMH O
MHOTOTPaHHHUKAX U TeJIax BPALLEHUS U UX OCHOBHBIMU CBOICTBaMH;

e OBJIQJICHUE QJITOPUTMAMH PEIICHHS OCHOBHBIX THUIIOB  3a]ady;
(GopMupoBaHHE YMEHHUS TPOBOJUTH HECIOXKHBIE JIOKA3aTeIbHbIC



pacCcyXJeHUs B XOJIe PELIEHUS CTEPEOMETPUUECKHX 3ajad U 3a1ad C
MPAKTHUYECKUM COJICPKAHUEM;

e pa3BUTHE  UHTEIUIEKTYalbHbIX M  TBOPYECKHX  CIIOCOOHOCTEH
oOy4Jaronuxcsi, I03HABaTENIbHOW aKTUBHOCTHU, HCCIEI0BATEIBCKUX
YMEHHM, KpUTUIHOCTH MBIIIICHUS;

e (QopmupoBanue  QyHKIIMOHATHHOW  TPAMOTHOCTH,  PEICBAHTHOM
F€OMETPUU: YMEHHUE paClo3HaBATh IMPOSIBICHUS TE€OMETPUUECKUX
NOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEH B pealbHBIX >KU3HEHHBIX
CUTYaIIMSIX U MPU U3YUYCHUH JPYTUX y4EOHBIX MPEIMETOB, MPOSBICHUS
3aBHCHMOCTEHl M 3aKOHOMEPHOCTEH, (QOpMYyIMpOBaTh WX Ha S3BIKE
reOMeTpUM U CO37aBaTh TI'E€OMETPUYECKHE MOJETH, MPUMEHATDH
OCBOCHHBIM TE€OMETPUYECKUH ammapar A pelieHus [paKTHKO-
OpUEHTHPOBAHHBIX  3a7a4, HUHTEPIPETHPOBaTH U  OLEHUBATh
MOJTy4YEHHBIEC PE3yTbTaTHI.

OTIUYUTENEHON 0COOCHHOCTHIO MPOTPAMMBI SIBIISIETCS BKIIOUEHHE B KypC
CTEpEOMETPUU B Hayale €ro M3y4eHHs 3aJay, pellaeMbIX Ha YpOBHE
MHTYUTUBHOTO MO3HAHM, U ONpeAeIEHHBIM 00pa30M OpraHrM30BaHHas padbora
HaJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO JIOTMUECKOIO M MPOCTPAHCTBEHHOTO
MBIIIICHHSI, CTUMYJIUPYET MPOTEKaHWE UHTYUTUBHBIX MPOLIECCOB, MOTUBUPYET
K JAJIBHENIIEMY U3YUEHUIO IIPEIMETA.

[Ipennourenue otaaércs HArJIAIHO-KOHCTPYKTUBHOMY METO/ly OOYy4eHMs,
TO €CTh TEOPETHUYECKHE 3HaHHs HMMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH
NpEeIMETHO-TIPAKTUYECKON  JesTeNbHOCTH. Pa3BuTHE  MpOCTPaHCTBEHHBIX
MPECTaBICHUA y YYalluXcsi B Kypce CTEPeOMETpPUM MPOBOIUTCS 3a CUET
pelieHusl 3ajJady Ha CO3JaHuE€ NPOCTPAHCTBEHHBIX O00pa3oB W 3ajJay Ha
OIIepUpPOBaHUE MPOCTPAHCTBEHHBIMU 0Opazamu. Cozanue odpas3a MpOBOIUTCS
C OMOPOH Ha HArJISAHOCTh, & ONIEPUPOBAHHE 00PA30M — B YCIOBHUSIX OTBJICUCHUS
OT HATJISITHOCTH, MBICTICHHOTO M3MEHEHUS €T0 UCXOTHOTO COACPKAHMS.

OcHoBHBIE cofepkarenbHble JuHUM Kypca «l'eomerpum» B 10-11
Kiaccax: «MHororpaHHukn», «IIpsiMble U MIIOCKOCTH B MPOCTpPaHCTBE», «Tena
BpallleHus», «BeKTopbl M KOOpAMHATHI B MPOCTPAaHCTBE». DopMupoBaHuE
JIOTUYECKUX YMEHUH pacrpeAessieTcsi He TOJNbKO MO COAepKaTeNbHbIM JIMHUSAM,
HO ¥ 1O rojaM oOy4YeHHUs Ha YPOBHE CpeHEro 00IIero 0opa3oBaHusl.

Coneprxanue o0Opa3oBaHUsl, COOTBETCTBYIOIIEE MPEAMETHBIM PE3yJIbTaTaM
OocBOeHHUsI palouell MporpaMMmbl, pachpeneiaéHHbIM [0 ToAaM OO0y4YeHUs,
CTPYKTYpUPOBAHO TakUM O0pa3oM, 4YTOOBI OBJIAJCHHE TE€OMETPUUECKUMU
MOHATUSIMHA M HaBBIKAMH OCYILECTBIISUIOCH MTOCJIE0BATENFHO U MOCTYMATENbHO,
C coOmoJeHNeM TPUHIMIA TPEEMCTBEHHOCTH, 4YTOOBI HOBBIE 3HAHUS



BKJIIOYAJINCh B  OOILIyl0 CHCTEMy T'€OMETPHYECKHX  MpPEeICTaBICHUN

00y4Jaronuxcsi, pacmupss u yrryomsis e€, o0pa3ysi TpOYHbIE MHOKECTBEHHBIC
CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yuyenue reomerpun orBoaurcs 2 yaca B Henemo B 10 kiracce u 1 yac
B Hezento B 11 knacce, Becero 3a iBa roga oOydyeHus - 102 yueOHbIX yaca.



COILEPKXAHUE YYEBHOTI' O KYPCA
10 KJTACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TOHATHS cTepeoMeTpuu. Touka, mnOpsmas, IJIOCKOCTb,
npocTpaHcTBO. [loHsATHE 00 aKCMOMATUYECKOM TOCTPOCHHH CTEPEOMETPUM:
AKCHUOMBI CTEPEOMETPUHU U CIICJICTBUS U3 HUX.

B3auMHOe pacronoxeHne MpsAMBIX B MPOCTPAHCTBE: NEPECEKAIOUIUECH,
napajuielibHble M CKpellMBaromuecss npsmeie. [lapamnensHOCTs TpsSMBIX H
IJIOCKOCTE B IPOCTPAHCTBE: MapaJUICIbHBIE TMpPAMBIE B IMPOCTPAHCTBE;
MapajuieIbHOCTh TPEX MPSAMBIX; MapAJIIEILHOCTh NPSIMOI U TJIOCKOCTH. YTJIBI C
COHAIPABJICHHBIMH CTOPOHAMHU; YTOJI MEXKIYy NpPSMBIMU B MPOCTPAHCTBE.
[TapannenbHOCTh  IJIOCKOCTEW:  MapajuleNibHbIE  IUIOCKOCTH;  CBOMCTBA
napaJyieNibHbIX IIockocTei. Ilpocreiime mnpocTpaHCTBEHHBbIE (QUTYPHI Ha
IUIOCKOCTHU: TE€Tpa’ip, KyO, mapajuiejenumne; ToOCTPOCHUE CEUCHUH.

[TepnieHAUKYISIPHOCTH TPSMOM U TIOCKOCTH: IEPIIEHIUKYJIISPHBIE TTPSMBbIC
B MPOCTPAHCTBE, MpPsIMbIE NapajuielibHble U MEPHEHAUKYISPHBIE K TIIOCKOCTH,
NPU3HAK NEPHEHAUKYISIPHOCTH MPAMON M IUIOCKOCTH, TEOpeMa O MPSIMOM
NEPHEHIUKYJIAPHON TUIOCKOCTH. YTJbl B IPOCTPAHCTBE: YO MEXKAY NPSIMOM U
IUIOCKOCTBIO; JABYIPaHHBIA yTOJI, JIMHEWHBIM Yrojd JABYIPAHHOIO YyrIJia.
[lepieHauKyIsIp W HAKJIOHHBIE: PACCTOSHUE OT TOYKH JI0 IUIOCKOCTH,
paccTosiHMEe OT MPSIMOM 1O TUIOCKOCTH, TMPOEKIHs (QUTYphl Ha TIJIOCKOCTb.
[leprieHAUKYISIPHOCTh IJIOCKOCTEM: NPHU3HAK NEPHEHIUKYISIPHOCTH ABYX
IocKocTer. TeopemMa 0 TpEX NEPIEHIUKYIAPAX.

MHOrorpaHHUKH

[lonsTie MHOTOrpaHHWKAa, OCHOBHBIE DJEMEHThl MHOTOTPAHHHKA,
BBIITYKJIBIE W HEBBIYKIbIE MHOTOIPAHHUKH; Pa3BEPTKA MHOIOTPAHHUKA.
[Ipu3ma: n-yronapHas mnpu3Ma; TPaHU W OCHOBAHUS MPU3MBI;, NpsiMas H
HAaKJIOHHAasi  TPU3MbI; OOKOBassT W  TOJHAs  TOBEPXHOCTh  TPHU3MBI.
[Tapannenenunien, mTPSAMOYTOJIbHBIA MAapAJUICICNUIE W €ro CBOMCTBA.
[Tupamuga: N-yrojibHas mUpaMujia, TPaHU U OCHOBAHWE MUPAMUJIbI; OOKOBas U
MOJHAsi TOBEPXHOCTh MHUPAMHJbI, MpaBWIbHAsI W YCEUYEHHAs NOUpaMuUia.
DJeMEeHThl TpU3Mbl U nupamMuibl. [IpaBuibHbIE MHOTOTPAHHHUKU: TOHSATHE
MPaBUJILHOTO MHOTOTPAHHMKA; MpaBUJIbHAS MPU3Ma U MpaBUJIbHAS TMHUPAMUJIA;
npaBWIbHAs TPEYrojibHas MHUpaMuia ¢ MPaBUJIBHBIM  TeTpadjp; Kyo.
[IpencraBiieHre O NPaBUIBHBIX MHOTOTPAHHHMKAX: OKTadJp, HOACKAdIp WU
ukocaxap. CedueHust IPU3MbI U MUPAMUBI.



CummeTpust B MPOCTPAHCTBE: CUMMETPUSI OTHOCUTEIIBHO TOYKH, MPSIMOI,
IJIOCKOCTH. ODJIEMEHThl CHMMETPUM B NHUpamMyAax, NapajUiesenunenax,
PaBWJIBHBIX MHOTOTPAHHUKAX.

Boluucienue 5»71€MEHTOB MHOTOIPAHHMKOB: pPEOpa, AMArOHaIM, VYTIIBI.
[Inomans OOKOBOI MOBEPXHOCTH M IOJHOW IMOBEPXHOCTU MPSAMON IPHU3MBI,
IIOIIa/Ib OCHOBaHUHM, TeopeMa O OOKOBOW MOBEPXHOCTU NPSIMON MPU3MBIL.
[Tnomans OOKOBON MOBEPXHOCTH M TOBEPXHOCTH MPABUIBLHON MUPaMUJIbL,
TeopemMa O IUIoNaAu yceuéHHoW mupamuabl. [lonarue o6 o0béme. OOBEM
NUPaMU/IbI, IPU3MBL.

[TonoOnsie Tena B mnpocTpaHcTBEe. COOTHOIIEHUS MEXKIY ILIOMIaAsSIMU
MOBEPXHOCTEN, O0BEMAaMU MOJOOHBIX TEN.

11 KUIACC

Tea Bpamenus

[Hunuuaapuyueckass  MOBEPXHOCTb,  OOpasyloliue  IUIMHAPUYECKON
MMOBEPXHOCTH, OCh MHWJIWHIAPHYCCKOW TOBEPXHOCTH. I[unwHAp: OCHOBaHUS M
O0OKOBasi TOBEPXHOCThb, OOpasyrolias W OCh;, IUIONMIaJb OOKOBOM M TMOJHOU
MTOBEPXHOCTH.

Konunueckast moBepxXHOCTh, 00pa3yronmue KOHNYECKON MOBEPXHOCTH, OCh U
BEpIIMHA KOHHMYECKOW TIOBEepXHOCTH. KOHyC: OCHOBaHWE ¥ BEpIIWHA,
oOpasyromas U OCb; IUIONIAAhr OOKOBOM W TOJHOM MOBEPXHOCTU. Y CEUEHHBIN
KOHYC: 00pa3yIollie U BbICOTa; OCHOBAHUS U OOKOBasi TOBEPXHOCTh.

Cdepa u map: UeHTp, paanyc, IMaMeTp; IUIONIAlb TOBEPXHOCTH C(hephl.
B3auMHoe pacnosnoxkenue cdepbl M IUIOCKOCTH; KacaTelbHas IJIOCKOCTh K
cthepe; miomaas chepsl.

N3o0pakeHre Tenm BpamieHUs Ha TUIOCKOCTH. Pa3BépTka muimumHapa |
KOHYca.

KomOuHanuu Ten BpamieHus ¢ MHOTOTPAaHHUKOB. MHOTOTpaHHUK,
OMHCaHHBIA OKOJIO cdepbl; chepa, BOUCAaHHAS B MHOTOTPAHHUK, WIH TEJO
BpaICHHS.

[Tonsatue 06 oOwnéme. OcHOBHBIE CBOWCTBA 00BEMOB Teil. Teopema 00
00BEME TPSMOYTOJLHOTO Tapajjiesienunena u cieactsus u3 He€. OO0beM
UIMHApa, Konyca. O0BEM 1apa u miomaas chephl.

[Tono6nsie Tena B mpocTpaHcTBEe. COOTHOIIECHUS MEXKIY IUIOMIaAsIMU
MOBEPXHOCTEHN, 00bEMaMU TOJIOOHBIX TEJI.



CeueHnsa wwimMHApa (MApauIebHO U NEPHEHAMKYJSAPHO OCH), CEYEHUs
KOHyca (MapajuleIbHOE OCHOBAHMIO U NPOXOJAILEE Yepe3 BEPIUHHY), CEUCHUS
mapa.

BekTopbl M1 KOOPAUHATHI B POCTPAHCTBE

BekTtop Ha miIockocTM M B mpocTpaHcTBe. CIIOXKEHUWE WU BBIYMTAHHE
BEKTOPOB. YMHOXXEHUE BEKTOpa Ha 4MCIIO. Pa3nokeHue BeEKTOpa IO TpEM
HEKOMIUIaHapHbIM BekTopam. [lpaBuio napamnenenunena. Pemenue 3anad,
CBSI3aHHBIX C NPUMEHEHHEM IpaBWi AeUCcTBUM ¢ BekTopamu. [IpsmoyronabHas
cUCTeMa KoopauHaT B mnpoctpaHcTBe. Koopaumuatel BekTopa. Ilpocteitmme
3aJa4d B KOOpJAMHATaX. YToja Mexay Bekropamu. CKaJaspHOE IPOU3BENECHUE
BEKTOPOB. BbluMCleHHE YIVIOB MEXAy HpSMBIMU U IUJIOCKOCTSIMH.
KoopanHaTHO-BEKTOPHBIA METO/ PU PEILLIEHUH T€OMETPUYECKHX 3a/1a4.



IHINIAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIbTATDBI

JIn4HOCTHBIE pe3yJbTaThl OCBOEHHUS MPOrpamMMbl Y4eOHOTrO MpeaMeTa
«MareMaTnka» XapakTepU3yrOTC:

I'paxxnanckoe BocnuTanue:

c(hOPMHUPOBAHHOCTHIO TPAKIAHCKOW TO3HWIMHM  OOYyYaromerocss Kak
AKTUBHOT'O W OTBETCTBEHHOI'O 4WJI€HA POCCUIMCKOIO 00IEeCTBA, MPEACTaBICHUEM
O MaTEeMaTUYECKUX OCHOBaX (PYHKIMOHUPOBAHUS PA3JIUYHBIX CTPYKTYD,
SIBJICHUN, MPOIEAYyp TPakIaHCKOTO oOImiecTBa (BBIOOPHI, OIMPOCHI U TIp.),
YMEHHEM B3aUMOJICCTBOBATH C COIIMATIbHBIMU UHCTUTYTaAMU B COOTBETCTBUHU C
uX (QYHKIUSIMHA U HA3HAUYCHHUEM.

IIaTpuoTnyeckoe BOCIUTAHUE:

c(hOPMHUPOBAHHOCTHIO ~ POCCUMCKOM  TPaKJAHCKOM  HMJIEHTUYHOCTH,
YBa)KEHHMS K MPOILUIOMY U HACTOSILIEMY POCCUMCKON MaTEMATHUKH, IEHHOCTHBIM
OTHOUICHHEM K JOCTHXEHUSIM POCCUHUCKHMX MaTEMaTUKOB M POCCHMCKOU
MaTeMaTUYECKOW IIKOJbI, K HCIIOJIb30BAHUIO ATUX JOCTHKEHUM B APYrUX
HayKaX, TEXHOJIOTHIX, chepax SIKOHOMHUKH.

JIlyXOBHO-HPAaBCTBEHHOI'0 BOCIIUTAHUS:

OCO3HaHUEM JTyXOBHBIX LEHHOCTEN POCCHIICKOTO HapoJa;
c(hOPMHUPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHMS, OSTUYECKOTO TOBEICHUS,
CBSI3aHHOTO C MPAaKTUYECKUM TPUMEHEHUEM JIOCTUKEHUM HAyKH W
NEATEIIbHOCThIO YYE€HOr0; OCO3HAHUEM JIMYHOTO BKJaJa B TIOCTPOCHHE
YCTOMYHMBOTO OYyayIIEro.

JcTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKUM OTHOILICHHEM K MUPY, BKJIIOYAsi ICTETUKY MaTeMaTUYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, PEIIECHU, pacCyXICHUN;
BOCIIPUMMYMBOCTBIO K MaTEMaTUYECKUM AacIlleKTaM pPa3jIu4yHbIX BHJIOB
HCKYCCTBA.

du3zuvecKoe BOCIUTAHUE:

c(hOPMHUPOBAHHOCTHIO YMEHHUS MPUMEHATh MaTeMaTHYECKHE 3HAaHHUS B
WHTEpecax 3/I0poBOro W 0Oe3omacHoro oOpasza KU3HHU, OTBETCTBEHHOTO
OTHOIIEHUSI K CBOEMY 3JI0POBBIO (370pOBOE MHUTaHUE, COATTAHCUPOBAHHBIM
PEXKUM 3aHITHI U OTIBIXA, PEryJsipHas pu3nuecKkasi akTUBHOCTD); (PU3NYECKOTO
COBEpPIIICHCTBOBAHUS, npu 3aHATHUAX CIIOPTUBHO-03/I0POBUTEIBHOM
NEeATEIIbHOCTHIO.

TpynoBoe Bocnutanue:



TOTOBHOCTBIO K TPYAY, OCO3HAHHEM LIEHHOCTH TPYJIOJIIOOMS; HHTEPECOM K
pa3nuuHbIM  cpepaM  TPO(EeCCHOHATBHON  JIEATEIbHOCTH, CBSI3aHHBIM C
MaTEMaTUKOU U €€ MPUIIOKEHUSIMH, YMEHUEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeld mnpodeccur W pealr3oBbIBaTh COOCTBEHHBIE KWU3HEHHBIC IJIAHBI,
TOTOBHOCTBIO M CHOCOOHOCTBIO K MaTeMaTH4eCKOMy oOpa3oBaHUIO U
caM000pa30BaHUIO0 Ha MPOTSHKEHUH BCEH JKU3HHU, TOTOBHOCTHIO K AKTHBHOMY
YYACTHIO B PEIICHUHU IPAKTUYECKUX 3a]1a4 MaTeMaTHYECKOW HAIPABICHHOCTH.

JKOJIOruYeCKoe BOCIMTAHHE:

c(hOpPMHUPOBAHHOCTHIO IKOJIOTMYECKON KYJIbTYPhl, IOHUMAHUEM BIIUSHUS
COLIMAJIBHO-D)KOHOMHYECKUX  MPOLIECCOB HA  COCTOSIHUE IPUPOJHOM H
COLIMAJIBHOM CpEelbl, OCO3HAHMEM TIJIOOAJIBHOIO XapaKTepa 3KOJIOIMYECKUX
npo0sieM; OpUEHTAlMell Ha NpPUMEHEHHE MaTeMaTUYeCKUX 3HaHUM s
pelIeHus 3a1a4 B 00JIaCTU OKPYXKAIOUIEl Cpe/ibl, MIaHUPOBAHUS MOCTYIKOB U
OLICHKU UX BO3MOKHBIX IMOCEACTBUI JJIs1 OKPY>KAIOIIEH CpEebl.

LleHHOCTH HAYYHOTO IO3HAHMSA:

c(hOpMHPOBAHHOCTHIO MHUPOBO33pPEHU, COOTBETCTBYIOILIETO
COBPEMEHHOMY YPOBHIO pa3BUTHs HAyKM U OOIIECTBEHHOM MpaKTHKH,
NOHMMaHUEM MaTEeMaTHYECKON HayKH Kak cepbl 4eJIOBEUECKOH AesITeNbHOCTH,
ATanoB €€ pa3BUTHUA U 3HAUMMOCTU JJIA PA3BUTHS LUUBUIM3ALMH; OBJIAJACHUEM
A3BIKOM MATEMaTUKH MU MaTeMaTHYECKOW KyJbTypOW Kak CPEACTBOM MO3HAHUS
MUpa; TOTOBHOCTBIO OCYLIECTBJISATh IPOEKTHYHD M  HCCIEI0BATEIbCKYIO
NEeATENbHOCTh NHINBUIYAJIbHO U B TPYyIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeranpeaMeTHbIC pe3yabTaThl OCBOSHHUS MPOTPAMMBI yUeOHOTO TTpeaMeTa
«MaremaTuka» XapaKTEPUIYIOTCS OBJIaJICHUEM YHHBEPCATbHBIMU
NO3HABAMENbHBIMU  OCUCMBUAMY, VHUBEPCATbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusamMuU, YHUBEPCANbHbIMU Pe2YIMUBHBIMU OeUCTNEUIMU.

1)  Vuueepcanvnvle nosnasamensmuvle Oelicmeus, obecneyusarom
Gdopmuposarue 0A308bIX KOSHUMUBHBIX NPOYECCO8 00yuarouuxcs (oceoeHue
Memo008  NO3HAHUSL ~ OKDYJICAoWe20  Mupd, NpuMeHeHue  J102UYeCcKUXx,
UCCIe008ameNbCKUX onepayull, ymeHut pabomams ¢ ungopmayueti).

ba3oBble jornvyeckue aeicTBUS:

e BBISBIISATH u XapaKTepU30BaTh CYIICCTBCHHBIC IPU3HAKH

MaTEeMaTHYECKUX OOBEKTOB, TOHATHMH, OTHOIICHUH MEXIY MOHATHIMU;
dbopMynHpoBaTh OTIpEICTICHHSI MIOHSITHI; yCTaHaBIINBATh



CYIIIECTBEHHBIN MPU3HAK KJacCU(DHUKAIIMN, OCHOBAHHS JJII 0000IIEeHUS
Y CpaBHEHUS, KpUTEPUH MPOBOJAUMOTO AHAIIN3A;

BOCIIPUHUMATh, (POPMYJIHpPOBATH W TPEOOPA3OBBIBATH CY>KICHUS:
YTBEPAUTENbHBIE U OTPUIIATENIbHbIC, €UHUYHbIC, YACTHBIE U OOIIHUE;
YCIIOBHBIE;

BBISIBIAITH ~ MaT€MaTUYECKHE  3aKOHOMEPHOCTH, B3aUMOCBSA3M H
npoTUBOpeursi B (pakTax, JAHHBIX, HAOMIOACHUSX U YTBEPKICHUSX;
npenjiaraTb ~ KpUTEPUU U1l BBIABJICHHMS  3aKOHOMEpPHOCTEH U
IIPOTUBOPECUHH;

JIeNaTh BBIBOJABI C MCIIOJB30BAHUEM 3aKOHOB JIOTHKH, JIE€IYKTUBHBIX U
MHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIFOUEHHI 110 aHAJIOTUH;
OPOBOJUTh  CAMOCTOSTEIBHO  JIOKAa3aTeIbCTBA  MaTEMaTUYECKUX
yIBEpXACHUW  (mpsAMble W OT  NPOTHBHOIO),  BBICTPAUBATH
apryMEHTallMi0,  TPUBOJUTH  NPUMEPBl W KOHTPIPUMEDHI;
000CHOBBIBaTh COOCTBEHHBIE CYKJIEHUS U BBIBOJBL;

BBIOMPATH CIOCOO pelleHHus y4eOHOM 3aJauu (CpaBHUBATh HECKOJIBKO
BapUAHTOB pEIIEHHUS, BbIOMpaATh HaumbOojee MNOAXOASAIUNA C Yy4ETOM
CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPUEB).

ba3oBble ucciienoBare/bLCKHe AeiiCTBUS:

WCIOJB30BaTh  BOMPOCHl  KAaK  MCCJIEAOBATEIBCKUN  MHCTPYMEHT
no3HaHus; GOpMYIUPOBATh BOMPOCH], (DUKCHUPYIOIIME MPOTUBOPEUHE,
npo0iieMy, yCTaHABIMBATh UCKOMOE U JaHHOE, (hOPMHUPOBATH THUIIOTE3Y,
apryMEHTUPOBaTh CBOIO MO3UIIHUI0, MHEHUE;

MPOBOAUTHL  CAMOCTOSITEIbHO  CIUIAHUPOBAHHBIM  DKCIIEPUMEHT,
HCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MaTeMaTHUYeCKOro
0o0beKTa, SBIEHUS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEXIY
00BbeKTaMU, SIBJICHUSIMU, TPOIECCAMU;

CaMOCTOSITeNIbHO  (OPMYJIMPOBATH  OOOOIIEHWST UM  BBIBOJABI IO
pe3ynbTaTamM MNPOBEAEHHOTO HAOIIOJEHUS, MCCIECIOBAaHUS, OLEHUBAThH
JIOCTOBEPHOCTH MOJIYYEHHBIX Pe3yJIbTaTOB, BEIBOJAOB U 0000IICHUI;
POTHO3UPOBATh BO3MOKHOE PA3BUTHE IMPOLECCA, a TAKKE BBIIBUTATh
MPENOJIOKEHHS O €T0 PA3BUTUU B HOBBIX YCIIOBHUSIX.

PabGora ¢ unpopmaumeii:

BBISIBJISITH A(OUIIUTHI UH(GOPMAIUHU, TaHHBIX, HEOOXOAUMBIX I OTBETA
Ha BOIIPOC U ISl PELIEHHUS 3a/1a4H;

BBIOMpAaTh MH(POpPMAIMIO W3 HCTOYHUKOB  PA3IUYHBIX  THUIIOB,
AHAJIM3UPOBATh, CHUCTEMATU3UPOBATH 151 WHTEPIPETUPOBATH
uH(OpMAIINIO Pa3IMYHBIX BUIOB U (DOPM TIPECTABIICHHUS;



CTPYKTYpUpOBaTh HH(POPMAIMIO, TPEACTABIATh €€ B Pa3IUYHBIX
(dopMax, WITIOCTPUPOBATH TpadUIECKH;

OLICHUBATh  HAA&KHOCTh  MHPOPMALMU 1O  CaMOCTOSITEIBHO
c(hOpMyYITUPOBAHHBIM KPUTEPHUSIM.

2) Vuueepcanvhvie KOMMYyHUKaGmMueHble Oelicmeus, 0becneuusaom
CHOPpMUPOBAHHOCMb COYUATLHBIX HABLIKOB 0OVUATOUUXCSL.
Oo0menue:

BOCIIPpUHUMATh U (POPMYIMPOBATH CYXKJIEHUS B COOTBETCTBUH C
YCIOBUSIMU M LIENSAMU OOIIEHUS; SCHO, TOYHO, TPAMOTHO BBIPAKATh
CBOI0O TOYKY 3pE€HHsS B YCTHBIX M IMCBMEHHBIX TEKCTax, JaBaThb
MOSICHEHUS TI0 XOJy PELICHHs 3a/1a4yd, KOMMEHTHUPOBATH MOJyYEHHBIN
pe3ynbTar;

B X0Jie¢ OOCYXJEeHMs 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXaaeMOM
TEMBI, IPOOJIEMBI, pelIaeMOi 3aJ]a4uH, BHICKA3bIBaTh UJIEU, HALIEJICHHBIC
Ha TOWUCK pEUIEHUS; COMOCTABISATh CBOM CYXACHHUS C CYKICHUAMH
IPYrUX YYaCTHUKOB JHAJIOTa, OOHApYXUBATh pa3IM4M€ U CXOACTBO
HO3UIMM; B KOPpPEKTHOU (opMe (OopMyIupOBaTh pPa3HOIIACUS, CBOU
BO3PaXXCHUS;

MPEACTABIATh  pE3yJbTaThl  pElIEHUs  3aJayd, dSKCIEpPUMEHTa,
UCCIIEIOBAaHMs, MPOEKTa; CaMOCTOSATEIbHO  BbIOMpaTh  (opmat
BBICTYIUIEHHS € Y4€TOM 3a7ad [pe3eHTalMu U 0COOEHHOCTEH
ayJIUTOPHH.

CoTpyaHu4ecTBo:

3)

MOHUMAaTh M  UCIHOJIb30BaTh  IPEUMYyIlEeCTBA  KOMAHJIHOM U
MHJUBUyaJIbHOW pabOThl MpU PElIeHUH Y4eOHBIX 3a7ad; MPUHUMATH
Helb COBMECTHOM  JI€ATENIbHOCTH, IUIAHUPOBATh  OPTraHU3ALUIO
COBMECTHON paboThl, pacHpenessiTb BuAbl pabOT, JOTOBapUBATHCA,
o0CyXJIaTh TMpolecc U pe3ylbraT padoThl; 000011aTh MHEHUS
HECKOJIBKMX JIFOJICH;
y4acTBOBaTh B TPYNNOBBIX (QopMax paboTsl (0OCyxJeHus, OoOMeH
MHEHHUM, «MO3roBbl€ IITYPMbl» U HWHBIE); BBIIOJHATH CBOIO YacTb
paboThl W KOOPAMHUPOBATH CBOW JACUCTBHUS C JPYTMMH YICHAMHU
KOMaH/Ibl; OLIEHMBATh Ka4e€CTBO CBOEro BKJaJla B OOLIMU MPOIYKT MO
KpUTEPUSIM, CHOPMYITUPOBAHHBIM YYaCTHUKAMU B3aMOJICHCTBHSI.
Vuueepcanouvie  pezynamuenvle  Oeticmeus,  obecnedusaiom

Gdopmuposarue cCMbLCLIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUYHOCTIU.
Camoopranuzamnus:



e COCTaBIISATH IIJIaH, AJITOPUTM PEIICHUS 3a7a91, BRIOMPATH CIIOCO0
pelIeHus ¢ YYETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX
BO3MOKHOCTEM, ApTyMEHTUPOBATh U KOPPEKTUPOBATH BAPHUAHTHI
penieHuit ¢ y4éTomM HOBOM MHMOPMAIIUH.

CaMOKOHTPOJIb:

e BIJIQJICTh HaBBIKAMHM TO3HABAaTEIbHOM pediieKCuM Kak OCO3HaHUS
COBEpIIAEMBIX  JICMCTBUM UM  MBICIUTEIBHBIX  MIPOILECCOB, HX
pe3yNbTaToOB; BIAAETh CHOCO0AMU CaMONPOBEPKH, CAMOKOHTPOJIS
IpoIecCa U Pe3ybTaTa PEUICHUS MATEMATUYECKON 3aa4H;

e TMPEABUAECTH TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPU PELICHUU
3a1a4l, BHOCUTh KOPPEKTHUBBI B JESITEIBHOCTh HA OCHOBE HOBBIX
00CTOSITENILCTB,  JIaHHBIX, HAWJICHHBIX  OMIMOOK,  BBISBJICHHBIX
TPYAHOCTEM;

e OIICHMBATh COOTBETCTBHE pe3yJbTaTa LETU U YCIOBHUSIM, OOBACHSTH
IIPUYMHBI TOCTUKEHHUS UM HEAOCTHIKEHUS PE3YJIbTaTOB AEATEIbHOCTH,
HaXOJUTh OIMHKOKY, 1aBaTh OIEHKY MPUOOPETEHHOMY OTIBITY.

HHPEAMETHBIE PE3YJIBTATBI
10 KUIACC

OnepupoBatTh MOHITUSMU: TOUYKA, MPAMasi, IIIOCKOCTb.

[IpuMeHsTh aKCMOMBI CTEPEOMETPUU U CIEJCTBUS U3 HUX MPU PEIICHUU
reOMEeTPUYECKUX 3a/1au.

OnepupoBaTh NOHATHUAMH: MAPAIJIEIBHOCTh M MNEPHEHIUKYISIPHOCTH
IPSMBIX U IJIOCKOCTEM.

KnaccudunmpoBaTh B3aMHOE PaCIIOIOKEHUE MPAMBIX M IJIOCKOCTEH B
MIPOCTPAHCTBE.

OnepupoBaTh MOHATUSIMU: JIBYTPaHHBINA YroJji, TpaHd JABYI'PAHHOTO Yrija,
pedpo BYTpaHHOTO YIJIa; JMHEHHBIN yroy ABYTPaHHOTO yIiia; TpajycHas Mepa
IBYIPAHHOTO yTJIa.

OnepupoBaTh MOHATUSMH: MHOTOTPAHHUK, BBIMYKJIBIA W HEBBITYKJIbIN
MHOT'OTPaHHUK, JIEMEHThI MHOTOI'PaHHUKA, MPABUIbLHBI MHOTOTPaHHUK.

Pacno3HaBaTh OCHOBHBIE BHUAbl MHOTOIPAHHUKOB (MUpamMuia; MpusMa,
MPSIMOYTOJIBHBIN TTapaJIJIeNIeHUIIE], KyO).

KnaccudunupoBaTh ~ MHOTOTpaHHUKH,  BbIOMpass  OCHOBaHUS A
Kiaccupukanuu (BBIMYKIbIE W HEBBIMYKJIbIE MHOTOTPAHHHUKU, MPAaBUIbHBIC
MHOTOTPAaHHUKH; TIPSIMbIE€ U HAKJIOHHBIEC MPU3MBbI, TapaJLJICICIIUIIC I ).



OnepupoBatb MOHATHSIMMU: CeKyIlas IIJIOCKOCTb, ceyeHue
MHOT'OTPaHHHKOB.

OOBACHATH NPUHLIMIIBI IOCTPOEHUS CEUEHUH, UCII0NIb3Ysl METO/I CIIE/IOB.

Crpouts Ce4eHHsT MHOTOTPAHHUKOB METOJOM CJIEJIOB, BBIIOJHATH
(BBIHOCHBIC) TJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUA
CBEpXY, COOKY, CHU3Y.

Pematp 3a1aun Ha HaXOXKJI€HUE F€OMETPUUECKUX BEIUYMH 10 0Opasiam
WIHM aIrOpUTMaM, IPUMEHSS U3BECTHBIE AHATUTUYECKAE METO/IbI IIPU PEIICHUH
CTaHAAPTHBIX MAaTEMaTHYECKHUX 3aJad HA BBIYHMCICHHUE PACCTOSHUM MEXIY
IBYMs TOYKaMH, OT TOYKH JO MPAMOW, OT TOYKM JO IUIOCKOCTH, MEXKIY
CKPEUIMBAIOIIUMHUCS MPSIMBIMHU.

Pemarp 3aaun Ha HaXOXKJE€HUE T€OMETPUUECKUX BEJIUYMH MO 00paslam
WIM aIrOpuTMaM, IPUMEHSS U3BECTHBIE AHATUTUYECKAE METOJIbI ITPH PEILICHUH
CTaHJAPTHBIX MAaTEMAaTHYECKMX 3a1a4d HAa BBIYMCICHUE VYIJIOB MEXAY
CKPEUIMBAIOIIUMHUCS TMPAMBIMHA, MEXAY MPSAMOM M IUIOCKOCTBIO, MEXKIY
IJIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.

Boruncnate 00BEMBI M IUIOMIAAM TMOBEPXHOCTEM MHOIOIPAHHUKOB
(mpu3ma, nupamMuja) ¢ MNpUMEHEHHEM (OPMYIN; BBIYUCIATH COOTHOILLIEHUS
MEXY IJIOIAIMU MOBEPXHOCTEN, 00bEMaMU MOAOOHBIX MHOTOTPAHHUKOB.

OneprpoBaTh NOHATHUSAMHU: CUMMETPHUSI B IIPOCTPAHCTBE; LEHTP, OCh M
IUIOCKOCTh CUMMETPHH; LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (PUTYPHI.

W3Bnekarb, mnpeoOpa3oBbIBaTh W HMHTEPIPETUPOBATH HHGOPMAIUIO O
IPOCTPAaHCTBEHHBIX T€OMETPUUYECKUX (PUTypax, MPECTaBICHHYIO Ha YepTekKax
Y PUCYHKaX.

[IpumeHsaATh reoMeTpuyeckue (PAKThl JUIsl PEUIEHUsI CTEPEOMETPUUECKUX
3a/1a4, MPEeANoJaralolIuX HECKOJbKO IaroB pEUIeHUs, €CIU  YCJIOBHS
NPUMEHEHUs 33aJJaHbl B IBHON (opMe.

[IprMeHsaTs mpoCTEWIIME MPOTPAMMHBIE CPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUHN CTEPEOMETPUUECKUX 33/1a4.

[IpuBOaNUTH TIPUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEH B NPHUPOAE U
YKWU3HH, PACIIO3HABATh IIPOSIBJICHNE 3aKOHOB I'€OMETPUU B UCKYCCTBE.

[IpuMeHATh MOy4eHHbIE 3HAHUS Ha MPAKTHKE: aHAJTU3UPOBATh pEajbHbIC
CUTYallUM W NPUMEHSTh M3YYEHHbIC IMOHSATHUS B MPOLECCE MOUCKA PEIICHHS
MaTeMaTUYecKu CcHOPMYITUPOBAHHOM MPOOJIEMBbI, MOJAEIUPOBATh pPEATbHbBIE
CUTyallun Ha $A3bIKE TE€OMETPHUH, HCCIENOBATh ITIOCTPOCHHBIE MOJEIU C
WCIIOJIb30BaHUEM TE€OMETPUYECKUX MOHATHM M TEopeM, ammapaTra aiareOpbl;
pemaTh MPaKTUYECKHE 3a/1ayd, CBSI3aHHBIE C HAXOXJACHUEM IE€OMETPUYECKHX
BEJINYMH.



11 KITACC

OmnepupoBaTh MOHATHAMH: IHJIMHAPUYECKAs MOBEPXHOCTh, 00pa3yrolIne
WINHAPUYECKON  TOBEPXHOCTH; LWIMHAP, KOHMYECKAas IOBEPXHOCTD,
oOpa3yrolire KOHUYECKOH OBEPXHOCTH, KOHYC; C(epruyecKasi HOBEPXHOCTb.

PacmosnaBaTh Tena BpamieHus (IMIHHIP, KOHYC, cdepa U map).

OOBACHATH CIIOCOOBI OTYUYCHUS TEJ BPAILICHUSI.

KnaccudunupoBaTs B3aMMHOE pacnoioskeHue cepbl U MI0CKOCTH.

OnepupoBaTh MOHATUSAMM: LIAPOBOM CErMEHT, OCHOBAaHHE CErMEHTA,
BbICOTA CETMEHTA; IIapOBOW CJOH, OCHOBAaHUE IIAPOBOIO CJOS, BBICOTA
IapOBOIO CJIOSI; IIAPOBOM CEKTOP.

Boruncnate 00bEMBI M TUIOMIAAM TOBEPXHOCTEH TEN  BpalICHHUS,
re€OMETPUUYECKUX TEJl C IPUMEHEHUEM (POPMYII.

OnepupoBaTb NOHATUAMU: MHOTOTPAaHHUK, BIIMCAaHHBIA B cdepy u
OMHCaHHBIM OKOJIO cdepbl; cdepa, BIUCAHHAS B MHOTOTPAHHUK WM TEIO
BpAIICHHUS.

BbrancnsaTe COOTHOIICHHSI MEXKAY TUTOMIAIIMUA MTOBEPXHOCTEH M 00bEMaMu
NOJOOHBIX TEJI.

N300paxaTh u3ydyaemble (UTYpHl OT PYKH U C HNPUMEHEHUEM MPOCTHIX
4epTEKHBIX UHCTPYMEHTOB.

BreimonHsATe (BBIHOCHBIC) IUIOCKHE YEPTEXH U3 PHUCYHKOB MPOCTHIX
00BEMHBIX QUTYp: BUJ CBEPXY, COOKY, CHU3Y; CTPOUThH CEUECHHMSI TEJl BpAIllCHUS.

W3Bnekatb, MHTEPHIPETUPOBATH U MpPeoOpa3oBbIBaTh HH(GOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTypax, MPeICTaBICHHYIO Ha YepTeKax
Y PUCYHKaX.

OmnepupoBath MOHATHEM BEKTOP B MPOCTPAHCTBE.

BbInonHATE JEMCTBUS CIIOKEHHUST BEKTOPOB, BBIUMTAHUS BEKTOPOB U
YMHOXEHHUSI BEKTOpa Ha YHCIO, OOBSICHATh, KAaKUMU CBOMCTBAaMHU OHHU
o0Janaror.

[IprMeHATH MpaBUIIO NapajuIeNICNUIEAA.

OnepupoBaTh MOHATUSMHU: JEKAPTOBBHI KOOPAMHATHI B MPOCTPAHCTBE,
BEKTOpP, MOJYJIb BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPJAMHATHI BEKTOpA, Yo
MEXIy BEKTOpaMH, CKaJISIpHOE NPOM3BEJICHHE BEKTOPOB, KOJUIMHEAPHBIE U
KOMILUTaHApPHBIE BEKTOPHI.

HaxoauTh cymMMy BEKTOpPOB M TPOU3BEACHHE BEKTOpA Ha YHCIO, yroJl
MEXIy BEKTOpaMH, CKaJspHOE MPOU3BEICHNE, PACKIAIBIBATh BEKTOP MO JIBYM
HEKOJUTMHEAPHBIM BEKTOpaM.



3anaBaTh IIOCKOCTh YPABHEHUEM B JEKaPTOBOW CHCTEME KOOPAHMHAT.

[IpuMeHsATh reoMeTpuyeckre (PAKThl JUIsl PELIEHUS CTEPEOMETPUUECKUX
3a1a4, MPEANoJaralolIuX HECKOJIbKO IaroB pEuIeHUs, €CIU  YCJIOBHS
IPUMEHEHUS 33J]aHbl B IBHON (popMe.

Pemars npocrenimme reoMeTpu4eCcKUe 3a4a4i Ha IPUMEHEHNE BEKTOPHO-
KOOPAHMHATHOI'O METOAA.

Pemate 3amauM Ha J10Ka3aTENbCTBO MAaTEMAaTHYECKMX OTHOIICHMM U
HaxX0XXJIEHUE TEOMETPUYECKUX BEIMYMH 10 o00pa3liaM WU alropuTMam,
OPUMEHSAS U3BECTHBIE METOJbl IPU PEIICHWH CTAHAAPTHBIX MAaTEMaTHYECKUX
3az1ay.

[IprMeHATs mpoOCTEWIIME MPOTPAMMHBIE CPEACTBA M DJIEKTPOHHO-
KOMMYHUMKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUUECKUX 3a1a4.

IIpuBOoaUTHE IIPUMEpPHI MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B IIPUPOAE U
KW3HU, PACTIO3HABATh IPOSIBJIEHNE 3aKOHOB T€OMETPUU B HCKYCCTBE.

[IprMeHATh MONMyYEHHBIE 3HAHUS HA MPAKTUKE: aHATU3UPOBATH PEAIbHBIC
CUTyalluH W NPUMEHATh W3YYEHHBIC IOHATHS B IPOLECCE MOMCKA PEIICHHS
MaTeMaTHUYeCKu CGHOpPMYJIUPOBAHHON MpOOIEMbl, MOAEIUPOBATH pealbHbIC
CUTyallud Ha $A3bIKE TE€OMETPHUH, HCCIEHOBATH IIOCTPOCHHBIE MOJEIU C
HCIIOJIb30BAHUEM T'€OMETPUYECKUX MOHATHI M TEOopeM, ammapara anreOpsl;
pemarh NpakTHYECKUE 3aJ1aud, CBA3AHHBIE C HAXOXKIACHUEM TI'€OMETPUYECKHUX
BEJINYMH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KonuyecTBo yacos DJIEKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposbie)
KonrTpoabubie IIpakTuueckue
n/n MPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
1 BBenenue B ctepeoMeTpuio 10 1
5 [Ipsimble ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1 1
[MapannenbHOCTh IPSAMBIX M IIIOCKOCTEH
3 HepneHz(mfynﬂpHocn, MPSIMBIX U 12 1
MJIOCKOCTEH
4 VYTIbl MEXKIY TPSIMBIMU U TUIOCKOCTSIMH 10 1
5 MHoOrorpaHHuku 11 1 1
6 OO6BEMBI MHOTOI'paHHUKOB 9 1
7 [ToBTOpEHUE: ceueHus, pacCTOSHUS U YTIIbI 4 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 4




11 KIIACC

KosauuecTBo yacoB DJIeKTPOHHbBIE

HaumeHnoBaHue pa3aesioB U TeM uudpoBbie
Ne n/n P Kontpoabnbsie IlpakTuueckue (uidpp )

MPOrpaMMbl Bcero odpa3oBaTebHbIE

padoThI padoThI
pecypchl

Tena Bpamenus 12

OOBEMEBI TN 5 1

BekTopbl 1 KOOpIMHATHI B IPOCTPAHCTBE 10 1

[ToBTOpeHue, 06001meHNE, 7 1

cUucTeMaTu3alus 3HaHUI
OBILIEE KOJIMYECTBO YACOB I1O 34 3 0

I[TPOTPAMME




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Maremaruka: anredpa v Hadajga MaTEMaTUYECKOTO aHaIN3a, TEOMETPHSL.
I'eometpus, 10-11 knaccel/ Atanacsin JI.C., byryzos B.®., Kanomues C.b. u

npyrue, AkimonepHoe obiectBo «M3aarenscTBo «IIpocBemienue»

METOAUYECKHUE MATEPHUAJIBI IUVISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HHTEPHET
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