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HOACHUTEJIBHAA 3AIIMCKA

Pabouas mporpamma yueOHoro kypca «I'eomeTpusi» 6a30BOro ypoBHs IJis
obyuatomuxcst 10 —11 kmaccoB pa3paboraHa Ha ocHOBe DeneparbHOro
roCyJapCTBEHHOr0  O0pa3oBaTENbHOTO  CTaHAApTa  CPEIHEro  OOIIero
o0pa3oBaHusl, ¢ YYETOM COBPEMEHHBIX MUPOBBIX TPEOOBAaHUH, MPEIbSABIAEMbIX
K MaTeMaTU4YeCKOMY OOpa30BaHUIO, M TPAJIUIMN POCCUUCKOTO 00pa3oBaHUS.
Peanuzanus MPOrPaMMBbI obOecrnieunBaeT OBJIQJICHHE KJIFOYEBBIMU
KOMITETEHLUSAMHM, COCTABJISIOIIMMH OCHOBY JIJISl CAMOPA3BUTHSA U HENIPEPBHIBHOTO
oOpa3oBaHus, LEJIOCTHOCTb OOLIEKYJIbTYPHOTO, JUYHOCTHOTO U
M03HABATEJILHOTO Pa3BUTHSI IMYHOCTH O00YYaIOLIUXCSI.

HEJU U3YYHEHUSA YYEBHOI'O KYPCA

BaxxHocTe y4eOHOro Kypca TI€OMETPUM Ha YpPOBHE CpPEIHEro OOIIEro
o0Opa3zoBaHHsl 00YCJIOBJIEHA NMPAKTUYECKON 3HAYMMOCTBIO METaNpEAMETHBIX H
IPEIMETHBIX PE3YyJbTaTOB 00yUYEHUS! TEOMETPUU B HAMPABICHUH JIUYHOCTHOIO
pa3BuTHs oOywaromuxcs, (GopMupoBaHus (YHKIHOHAIBHOM MaTEeMaTHYECKON
IPaMOTHOCTH, M3y4Y€HUS JIpyruX Y4yeOHbIX AUCHMIUIMH. Pa3Butue vy
oOyyJaronuxcsi MpaBUIbHBIX MPEIACTABICHUN O CYIIHOCTH M MPOUCXOXKJIECHUU
F€OMETPUYECKUX aOCTpakUUid, COOTHOIIEHHH PEAJIbHOIO0 M HJEaJIbHOrO,
XapakTepe OTPaKEHUsT MATEMaTUYECKOW HAYKOM SBIECHHM M IPOLIECCOB
peanbHOr0 MHUpa, MECTE TEOMETPUU B CUCTEME HAYK U POJIM MATEMaTHYECKOrO
MOJIEIMPOBaHUSl B HAYyYHOM [IO3HAHMM M B TMPAKTHKE CIIOCOOCTBYET
(GOpPMHUPOBAaHUIO HAYYHOTO MHUPOBO33PEHHUS YyyallUXCs, a TaKXKe KayecTB
MBIIIJIEHUS, HEOOXOAUMBIX JJIsl afanTallii B COBPEMEHHOM OOILIECTBE.

["'eoMeTpus sBAsETCS OJHUM U3 0A30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
oOmero o0Opa3oBaHMs, TaK Kak OOECIEYMBAET BO3MOKHOCTb HM3YYEHHUS Kak
JUCLUIUIMH €CTECTBEHHO-HAYYHOW HAIIPaBJIECHHOCTH, TaK U TYMaHUTApHOM.

Jlornyeckoe MblIUIEHHE, (POPMUPYEMOE NPH U3YYEHUH OOYYarOIUMUCH
NOHATUMUHBIX OCHOB TE€OMETPUM M TOCTPOCHHUHM LEMOYKH JIOTHYECKHX
YTBEPXKJICHUN B XOJI€ PELICHUS T€OMETPUYECKUX 3a/lay, YMEHHUE BBIJIBUTaTh U
ONPOBEPraTh TMIIOTE3bl HEMOCPEACTBEHHO MCIOJB3YIOTCS MPHU PEIICHUH 3a]ay
€CTECTBEHHO-HAYYHOTO IIMKJIa, B YACTHOCTH U3 Kypca (PU3HKHU.

YMeHre OpUEeHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJIb
BO BCEX O0JIACTSX NEATENbHOCTH YesnoBeka. OpueHTanus 4eJoBeKa BO BpEMEHU
U MPOCTPAHCTBE — HEOOXOAMMOE YCJIOBUE €r0 COLUALHOro ObITHs, (hopMma
OTpPaXKEHUSI OKPY’KAIOIIEr0 MUpPA, YCIOBUE YCIEIIHOIO MO3HAHUSI U aKTUBHOIO
npeoOpa3oBaHusl JAEUCTBUTENBHOCTU. ONepUpoBaHUE MPOCTPAHCTBEHHBIMU
oOpazamMu OOBEIMHSET pa3Hble BUIbl YYEOHOH W TPYAOBOWU JEATEIBHOCTH,
ABJISIETCSI OAHUM M3 MPO(ECCHOHAIBHO Ba)KHBIX KAayecTB, MOATOMY aKTyajbHa
3aj1aya (OpMHUPOBAHUSL Y OOYUYAIOIIUXCSl MPOCTPAHCTBEHHOTO MBIIUICHUSI Kak
Pa3HOBHUJIHOCTH OOPAa3HOTO MBIIUIEHUS! — CYIIECTBEHHOI'O KOMIIOHEHTa B
NOJITOTOBKE K MPAKTUYECKON JAEATEIBHOCTH 10 MHOTUM HaIIPaBJICHUSM.

[lens ocBoeHHUs mporpaMMmbl yuyeOHoro kypca «l'eomerpusi» Ha 0a30BOM
ypOBHE 00y4YeHUsi — 00I1e00pa3oBaTeibHOE U OOLIEKYJIbTYPHOE pPa3BUTHE
oOyyaromuxcst 4yepe3 00ecleuyeHHe BO3MOXKHOCTHM  NPHOOPETEHHS U
UCIIOJb30BAHUS CUCTEMATUYECKUX TE€OMETPUUYECKUMX 3HAHWM W JCHUCTBH,
cneuu(UUHbIX ~ TF€OMETPUH, BO3MOXKHOCTHM  YCHEIIHOIO  MPOJOJIKEHHUS
oOpa3oBaHMsl MO CHEUUATBHOCTSIM, HE CBS3aHHBIM C  [PUKIATHBIM
UCIOJIb30BAaHUEM T€OMETPUHU.



[Iporpamma 1o reoMeTpuu Ha 0a30BOM YPOBHE MpeJHA3HAYEHaA s
oOydJaromuxcst CpelHeW IIKOJbl, HE HUCHBITHIBABIIUX 3HAYUTEIbHBIX
3aTpy/IHEHUI Ha YPOBHE OCHOBHOrO o0miero oOpasoBaHus. Takum o0pazom,
oOyyaronyecss Ha 0a30BOM YPOBHE JOJIKHBI OCBOUTH OOIIME MAaTEMaTUYECKUE
YMEHUS, CBSA3AHHBIE CO CNIELU(PUKON reOMETPUN U HEOOXOAUMbIE JJI KU3HH B
COBpeMeHHOM obmiecTBe. Kpome 3TOro, OHM HMMEIOT BO3MOXXHOCTb H3Y4YHTh
reoMeTpuro 0osiee riy0oKo, eciii B JajbHENUIIEM BO3HUKHET HEOOXOAUMOCTH B
r€OMETPUYECKUX 3HAHUSIX B MPOPECCUOHAIBHON AESTENbHOCTH.

JlocTuKeHUEe 1eJId OCBOEHHUs MPOrpaMMbl OOECHEYMBAETCS PEIICHUEM
COOTBETCTBYIOIIMX 3anady. [IpuopuTeTHbIMM 3aJadyaMud  OCBOEHHMS Kypca
«I'eometrpun» Ha 6a30BoM ypoBHe B 10—11 kmaccax sBiastOTCS:

e (opmupoBaHue mNpeACTaBICHUS O T€OMETPUM KaK 4YacTH MHUPOBOMU

KYJbTYPbI U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIIUM MUPOM;

e (opmupoBaHHue NMpEACTaBICHUS O MHOTOI'PaHHUKAX W TeJlaxX BPAILlCHUS
KaK O BaXHEWIIMX MATEMaTUYECKUX MOJENSX, IO3BOJISIOIINX
ONKCHIBATH U M3Y4YaTh PA3HBIC SIBICHUS OKPYXKAIOLIEro MUPA;

e (opmupoBaHMe yYMEHHs pacloO3HaBaThb Ha YEPTEKAX, MOJEISAX WU B
pealbHOM MHPE MHOTOIPAHHUKH U TeJla BpalleHUS;

e OBJAJCHME METOJAMM pEIIEHUs 3a7a4 Ha IOCTPOEHUS  Ha
M300pAKEHUSX TPOCTPAHCTBEHHBIX (PUTYD;

e (opmupoBaHue yMEHHS ONEPUPOBATH OCHOBHBIMU MOHSITHSAMHU O
MHOTOI'PaHHHUKaX U TeJaX BPALlEHUsI U UX OCHOBHBIMHU CBOMCTBaMU;

e OBJAJCHUE ANTOPUTMAMHU PEIICHHs OCHOBHBIX THUIIOB  3ajady;
(bopMHpOBaHHWE YMEHHS TPOBOJUTH HECJIOXKHBIE JIOKa3aTeJIbHbIE
pacCcy’kKJ€HUsl B XOJI€ pPEUIeHUs] CTEPEOMETPUYECKUX 3a7ad U 3aJad C
IIPAKTUYECKUM COAEPKaHUEM;

e pa3BUTHE  MHTEIUIEKTYaJbHbIX WU  TBOPYECKUX  CHOCOOHOCTEM
oOy4Jaromuxcs, IMO3HABATEIbHON AaKTUBHOCTH, MCCIIEIOBATENbCKUX
YMEHUH, KpUTUUHOCTU MBIILJICHUS;

e (¢opmupoBaHue  (PyHKIHUOHAIBLHOW  TPaMOTHOCTH,  PEJICBAHTHOMU
r€OMETPUU: YMEHHME paclo3HaBaTh MPOSBICHHUS TIE€OMETPUUYECKHUX
NOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEH B pealbHBIX >KU3HEHHBIX
CUTYalMSIX U [IPU U3yUYEHUU APYTUX YUEOHBIX MPEIMETOB, MPOSIBICHUS
3aBUCUMOCTEM M 3aKOHOMEpPHOCTEH, (OpPMYyIMpOBaTh HX Ha SA3BIKE
r€OMETPUM M  CO3/1aBaTb TIE€OMETPUYECKHE MOJENH, MPUMEHSAThH
OCBOCHHBI T€OMETPUYECKUN amnmapar g pPEIIeHUs MPaKTHUKO-
OPUEHTUPOBAHHBIX  3a/Jady, HHTEPHOPETHPOBATH M  OLICHUBATh
MOJIyYEHHbIE PE3YJIbTATHI.

OTnnuuTenbHON 0COOEHHOCTHIO TPOrPAMMBI SIBJISIETCS BKIIIOUEHUE B KypC
CTEPEOMETPUU B Hayaje €ero M3y4YeHHs 3aJad, pellaeMbIX Ha YpOBHE
MHTYUTHBHOI'O MO3HAHUS, U ONpeIeI€HHbIM 00pa30oM OpraHu3oBaHHas padoTta
HaJ HUMH, YTO CHOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO M MPOCTPAHCTBEHHOIO
MBIIIJIEHUS, CTUMYJIMPYET IPOTEKAHUE MHTYUTUBHBIX MPOLIECCOB, MOTUBUPYET
K JaJIbHEUIIEMY U3YyYECHUIO IPEIMETA.

[Tpennourenue OTAAETCS HATJSAIHO-KOHCTPYKTUBHOMY METOJly OOy4YeHHs,
TO €CTh TEOPETUYECKHE 3HAHUS HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTb
IPEIMETHO-IIPAKTUYECKON  JeATENbHOCTH. Pa3BUTHME  NPOCTPAHCTBEHHBIX
NPEICTABICHUNA y ydalluxcsi B Kypc€ CTEPEOMETPUU IPOBOJIUTCA 3a CUET
pemieHusl 3aJad Ha CO3JaHUE€ NPOCTPAHCTBEHHBIX OO0pa3oB W 3ajJay Ha
ONepUpOBaHUE MPOCTPAHCTBEHHbIMU oOpa3zamu. Co3gaHue oOpasza MpOBOAUTCS



C ONOPOM HA HATJIAJIHOCTD, a OTIEPUPOBAHNE 00PA30M — B YCIOBUSIX OTBJICUYCHUS
OT HAIJISIIHOCTH, MBICIEHHOTO U3BMEHEHHS €r0 UCXOJHOTO COJEPKAHMSL.

OcHoBHBIE coaepkaTenbHble JIMHUM Kypca «l'eomerpum» B 10-11
kjaccax: «MHororpaHHukmny, «IIpsiMbie ¥ MIIOCKOCTH B MPOCTpaHCTBE», «Tena
BpanieHus», «BeKTopsl M KOOpJIWHATHI B MpOCTpaHCTBE». DopmupoBaHue
JIOTUYECKUX YMEHUI paclpeeiieTcs He TOJNBKO MO COAEPKATENbHBIM JIMHUSIM,
HO ¥ 10 rojam oOy4YeHus Ha YPOBHE CpPEIHEro 00IIero oopa3oBaHusl.

Copepxanue o0pa3oBaHUsl, COOTBETCTBYIOIIEE MTPEAMETHBIM PE3yJibTaTaM
OCBOEHHUS paboueld TporpaMMbl, pacmnpeleN€HHbBIM 10 ToJlaM OOYyuYeHHs,
CTPYKTYPUPOBAHO TakuM o0O0Opa3oM, 4YTOObI OBJAJCHUE T'E€OMETPUUYECKUMHU
HNOHATUSMU U HABBIKAMU OCYIIECTBIISIIOCH MOCJIEI0BATEIBHO U MTOCTYNATEIBHO,
C COONIIOIGHHEM TMPUHIUIA [PEEMCTBEHHOCTH, YTOObl HOBBIE 3HAHUSA
BKJIIOYAJIUCh B OOMIYI0  CHCTEMY TI€OMETPUYECKHX  MpEACTaBICHUI
o0yyaroImuxcsi, paciupsisi U yrayossst e€, oOpazys IpOUYHbIE MHOKECTBEHHbIC
CBA3U.

MECTO YYEBHOI'O KYPCA B YYHEBHOM IIJIAHE

Ha u3yuyenue reomerpun orBoaures 2 yaca B Heaento B 10 knacce u 1 gac
B Henento B 11 kitacce, Bcero 3a jBa roja o0ydenus - 102 yueOHbIX yaca.



COAEPKAHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMble ¥ MJIOCKOCTH B MPOCTPAHCTBE

OCHOBHBIE TMOHATUS CTEpeOMETpUU. Touka, TMpsMas, IJIOCKOCTb,
npoctpaHcTBO. [loHATHE 00 aKCMOMATMYECKOM MOCTPOCHHHM CTEPEOMETPUH:
AKCHOMBI CTEPEOMETPHUHU U CIEACTBUS U3 HUX.

B3auMHoe pacnosiokeHue NpsIMBIX B MPOCTPAHCTBE: IEPECEKAIOIINECs,
napajyiesibHble M CKpelluBarouiecs npsambie. llapannenbHOCTh NOpSIMBIX H
IUIOCKOCTE B MPOCTPAHCTBE: NapajljieibHble TMpPsSMbIE B IMPOCTPAHCTBE;
napajyIebHOCTh TPEX MPSAMBIX; NapAJIIEIIBHOCTh NPAMON U TUIOCKOCTU. YTIIBI €
COHANpPABJICHHBIMU CTOPOHAMH; YroJl MEXAY HpPSIMbIMU B IPOCTPAHCTBE.
[TapainenbHOCTh  IUJIOCKOCTEW:  MapajuielbHble  IJIOCKOCTH;  CBOMCTBA
napajieNbHbIX IJIockocTel. Ilpocrelimme mNpocTpaHCTBEHHbIE (QUIYphl Ha
IUIOCKOCTHU: TE€TPa’p, KyO, napajiesenunes]; IOCTPOCHUE CEUCHU.

[TepneHANKYJIAPHOCTh TPSIMOM U IJIOCKOCTHU: NEPHEHAUKYJIIPHBIE MPSIMbIE
B IPOCTPAHCTBE, MPSAMbIE MapajulebHbIE U NEPHEHAUKYJISIPHbIE K IIOCKOCTH,
OPU3HAK NEPHEHAUKYJISIPHOCTH NPSIMOM M IUIOCKOCTH, TE€OpemMa O MpsIMOi
NEPNEHNKYJIIPHON TUIOCKOCTH. YTJIbI B IPOCTPAHCTBE: YIOJ MEKIY NPSIMON U
IJIOCKOCTBIO; JABYIPAHHBIA  yrOJI, JMWHEWHBIA Yroja JABYIPAHHOIO yIJia.
[lepneHauKyyisp M HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JIO IIJIOCKOCTH,
paccTostHUE OT MPSMOM A0 IUJIOCKOCTH, MPOEKUHsI (UTYphl HA IUIOCKOCTb.
[lepneHANKyYJISIpPHOCTh IUIOCKOCTEH: MPHU3HAK NEPHEHAMKYJISIPHOCTH JIBYX
mIockocTer. Teopema o TpEX MepHeHIuKyIsIpax.

MHoOrorpaHHuKHu

[ToHsiTHE  MHOrOrpaHHUKA, OCHOBHBIE 3JIEMEHTBl MHOTOTPaHHUKA,
BBINYKJIbIE W HEBBIIYKJIbIE MHOTOIPaHHUKH; pa3BEPTKA MHOIOIPaHHUKA.
[Tpuzma: n-yrojibHas mNpu3Ma; TpaHd M OCHOBAaHMS TMPU3MBL, MpsAMas U
HAKJIOHHAasT  OpU3Mbl; OOKOBas W  MOJIHASI  THOBEPXHOCTb  IPHU3MBI.
[Tapannmenenunen, nOPSMOYTOJbHBIA MapajyICJCNUNE]] W €ro CBOMCTBA.
[Tupamupaa: n-yronbHas NMpaMuia, TpaHd U OCHOBAHHME MHUpPaMUJIbl; OOKOBas U
NOJIHA TMOBEPXHOCTh NUpaMUAbl;, MpaBWIbHAs MW YCEUEHHas NUpamMuja.
DneMeHTbl TpU3Mbl U nOUpaMubl. [IpaBUIbHBIE MHOTOIpaHHUKH: TOHSATHE
PaBUJIBHOTO MHOTOIPAHHMKA; MPaBHJIbHAS MPU3Ma M MpaBUJIbHAS MUPAMMJIA;
npaBWibHas TpEyrojibHas MNHUpaMuUJa W NPaBWIbHBIA  TeTpa’Ap; KyoO.
IIpencraBieHne O NPaBUIbHBIX MHOIOTPAHHUKAX: OKTAadJp, AOJEKAdJp U
ukocasap. CeueHus Npu3Mbl U TUPAMUJIBI.

CuMMeTpuss B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, MPSIMOU,
IUIOCKOCTUA. ODJEMEHThl CHMMETPUM B NUPAMHUAAX, MapajulesienuIenax,
PaBUJIBHBIX MHOTOI'PaHHUKAX.

Boluncnenre 31€MEHTOB MHOTOIPaHHHUKOB: pPEOpa, AMArOHAIM, YTJIBI.
[Tnomans OOKOBOW MOBEPXHOCTH U IMOJHOW IMOBEPXHOCTU MPSMON NPHU3MBI,
IIOU[aJb OCHOBAaHUM, TeopeMa O OOKOBOW IMOBEPXHOCTU MPSMOM MPHU3MBI.
[Tnomans OOKOBOM MOBEPXHOCTH W TMOBEPXHOCTU MPABWIBHOW NHPAMHU/IBI,
TeopemMa o IonaAu yceu€éHHou nupamuiabl. [lonstue o006 oObéMe. OO0OBEM
OUpaMU/Ibl, TIPU3MBI.

[Tono6Hbie Tena B mpocTpaHcTBe. COOTHOLIEHUS MEXY IJIOMAIIMU
NOBEPXHOCTEHN, 00bEMaMu OJI0OHBIX TEJL.

11 KVIACC



Tesa Bpamenus

[Mununapuyeckas  MOBEPXHOCTh,  OOpasyrolIvMe  LUJIUMHIAPUYECKOU
NOBEPXHOCTH, OChb UMWJIMHAPUYECKON MOBEPXHOCTHU. LIMnMHIp: OCHOBaHUS H
OOKOBasi MOBEPXHOCTb, OOpasyrollas W OCh; IUIOHAAhr OOKOBOW M TOJIHOU
MIOBEPXHOCTH.

KoHnunueckas noBepxHOCTb, 00pa3yroIre KOHUYECKO MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM MoBepxXxHOCTH. KOHyC: OCHOBaHME M BepIIMHA,
oOpasyronas U OCh; IUIONIaAh OOKOBON U TMOJHOM MOBEPXHOCTU. Y CEUEHHBIN
KOHYC: 00pa3ylolue U BbICOTa; OCHOBaHUS U OOKOBAsi MIOBEPXHOCTb.

Cdepa u map: ueHTp, paguyc, IdaMmeTp; MI0IIaJab MOBEPXHOCTU CHEpHI.
B3aumHoe pacnonoxkenue chepbl M IJIOCKOCTH; KacaTelbHas IUIOCKOCTh K
chepe; miomaas chepsl.

N300paxkeHne Ten BpalleHusi Ha IUIOCKOCTH. Pa3BépTka uuiauHapa u
KOHYyca.

KoMOuHanmm Ten BpallleHus W MHOTOIPAHHMKOB. MHOrOrpaHHuK,
ONMMCAaHHBIA OKOJIO cdepbl; cdepa, BOUCAaHHAs B MHOTOTPAaHHUK, WIH TEJO
BpAIllCHMS.

[Tonsatue o0 oO0BnEMe. OCHOBHBIE CBOMCTBA 00BEMOB Tei. TeopemMa 00
00bEME MPSIMOYTOJILHOTO Tapajienenunena v ciaeactBus u3 Heé. O0bEM
HUIMHIpa, KoHyca. O0bEM mapa v miomaas chepsl.

[Tono6Hbie Tena B mpocTpaHcTBe. COOTHOLIEHUS MEXY IIIOMAIIMU
NOBEPXHOCTEHN, 00bEMaMU IOJIOOHBIX TEJL.

Ceuenust uunuHApa (MapawieJbHO M NEPIEHAUKYJSPHO OCH), CEYEHHS
KOHyca (nmapajijieIbHO€ OCHOBAHMIO M MPOXOJAIIEE Yepe3 BEPIIMHY), CEeYEHUs
niapa.

BekTOpbl U KOOPAMHATHI B IPOCTPAHCTBE

BekTtop Ha miockocth W B mpocTpaHcTBe. ClIO)KEHHWE W BbIYUTAHUE
BEKTOPOB. YMHOKEHME BEKTOpa Ha 4ucio. PasnmoxkeHue BEeKTOpa MO TPEM
HEKOMIUIaHapHbIM BekTopaMm. [lpaBuiio mnapamnenenunena. Pemenuwe 3anauy,
CBSI3AHHBIX C NMPUMEHEHHUEM MPaBWI JIEUCTBUM C BekTopamu. [IpsMoyrosbHas
cucreMa KoopauHaT B mpocTtpaHcTBe. KoopamnHarel Bektopa. IIpocreiimme
3aJladyd B KOOpJMHATax. YToa MexAy Bekropamu. CKalsipHOE NMpPOU3BEICHUE
BEKTOpPOB.  BblunciieHHe yriioB MEXIy HOpsIMbIMH M IUIOCKOCTSMH.
KoopanHaTHO-BEKTOPHBINA METO/1 IPU PEIIEHUN T€OMETPUUYECKUX 3a/1a4.



IIJTAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIbTATBI

JInyHOCTHBIE pe3yJIbTaThl OCBOCHHSI MPOTPaMMbl Y4eOHOTO TMpeaMera
«MaremaTrka» XapakTepu3yrTCS:

I'paxaanckoe BocnUTaHHe:

c(hOPMUPOBAHHOCTBIO TIPAXJAAHCKONW MMO3UIMUA  OOydYaromierocs: Kak
AKTUBHOI'O U OTBETCTBEHHOTO WIEHA POCCUMCKOro 0O0IIEeCTBa, MPEACTaBICHUEM
0 MaTeMaTHYECKHX OCHOBaX (YHKIMOHUPOBAHUS PA3JIUUHBIX CTPYKTYD,
SABJICHUM, NPOUEAYp TPaKJAHCKOro oOmecTBa (BBIOOPHI, OMPOCHI W TIP.),
YMEHUEM B3aUMOJIEUCTBOBATH C COLMAIbHBIMU UHCTUTYTAMU B COOTBETCTBUU C
uX QYHKIUSIMU U HA3HAYEHUEM.

IlaTprnoTnyeckoe BOCIUTAHME:

c(hOPMUPOBAHHOCTBIO ~ POCCUICKOW  TPaKIaHCKOM  HJEHTUYHOCTH,
YBaKEHHUS K MPOILIOMY U HACTOSIIEMY POCCUMCKON MaTeMaTHUKH, LIEHHOCTHBIM
OTHOUIEHHEM K JIOCTHXKEHUSIM POCCUHUCKHMX MaTEMaTUKOB WM POCCHUMCKOU
MaTeMaTU4YEeCKOM IIKOJIbI, K MCIOJIb30BAHUIO JTUX JOCTHXKEHUH B JIPYyTHUX
HayKax, TEXHOJIOTUSX, chepax IKOHOMUKH.

JlyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

OCO3HAHUEM JTyXOBHBIX LIEHHOCTEN POCCHIICKOrO Hapona;
c(hOpPMUPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHMS, J3THUYECKOTO TMOBEJCHUS,
CBSI3aHHOTO C MPAaKTUYECKUM TMPUMEHEHUEM JOCTHKEHUW HAyKu U
NESATENbHOCThIO YYEHOT0; OCO3HAHMEM JIMYHOTO BKJIaJa B IIOCTPOECHHE
YCTOMYHMBOTO OYyayIIEro.

JcTeTYeCcKoe BOCIMTAHNE:

ACTETUYECKUM OTHOILICHHEM K MUPY, BKJIIOYasi 3CTETUKY MaTEMAaTHYECKUX

3aKOHOMEPHOCTEH, O0OBEKTOB, 3aj1ady, peleHuu, paccyXIcHUM;
BOCIIPUMMYHBOCTBIO K MAaTEMaTUYECKMM aclleKTaM pas3jIu4HbIX BHJIOB
UCKYCCTBA.

Pu3nyeckoe BOCIUTAHME:

c(hOPMUPOBAHHOCTHIO YMEHHUSI TMPUMEHSITh MaTEMaTHYEeCKHE 3HAaHUSA B
MHTEpecax 37I0pOoBOro M 0Oe30macHOro o00pas3a KU3HH, OTBETCTBEHHOIO
OTHOLIEHUSI K CBOEMY 3/I0POBbIO (340pOBOE MHUTAaHHUE, COATAHCUPOBAHHBIM
PEXUM 3aHATHIA U OTAbIXA, PETyJIgpHas (Ppu3nyeckas aKTUBHOCTH); (PU3HUUECKOTO
COBEpIIICHCTBOBAHUS, npu 3aHATUAX CHIOPTUBHO-0370POBUTEIHHON
JEeSATENbHOCTHIO.

TpynoBoe Bociuranue:

TOTOBHOCTBIO K TPYAY, OCO3HAHUEM LEHHOCTH TPYI0JIIOOHS; MHTEPECOM K
paznuyHbIM  cepaM  Tpo(ecCHOHATBHON  AESTENBHOCTH, CBSI3aHHBIM C
MaTeMaTUKOU M e€ MPUIIOKEHUSIMH, YMEHHEM COBEpPIIATh OCO3HAHHBIN BHIOOD
Oynymieit mpodeccuu M peainu30BbIBATH COOCTBEHHBIC KWU3HEHHBIE ILIAHBL;
TOTOBHOCTBIO W CHOCOOHOCTBIO K MaTeMaTHYeCKOMY OOpa3oBaHUIO W
caM000pa30BaHUIO0 Ha MPOTSHKEHUH BCEH JKU3HHU, TOTOBHOCTHIO K aKTHBHOMY
YUYacCTHIO B PEIICHUH MPAKTUYECKUX 3a/1a4 MAaTEMaTHYECKOW HAMIPABICHHOCTH.

JK0JIOrHYeCKoe BOCTIMTAHNE:

c(hOPMUPOBAHHOCTHIO IKOJIOTHUYECKON KYJNbTYpbl, TOHUMaHUEM BIUSHUS
COLIMAJIBHO-DKOHOMHYECKUX  MPOLIECCOB HA  COCTOSHHE MPUPOJHON H
COLIMAJIBHOM Cpe/bl, OCO3HAHMEM TIJIO0AJIBHOIO XapakKTepa 3KOJIOIMYECKUX
npoOJjieM; OpHUEHTalMeld Ha MPUMEHEHUE MaTeMaTUYeCKUX 3HAHUU s



peuieHus 3a1a4d B 00JaCTU OKPYKAIOIIEH Cpenibl, TUIaHUPOBAHUS NTOCTYIIKOB U
OLIEHKU X BO3MOXHBIX IMOCIEACTBAN I OKPYKAIOIIEH CPEJIbI.

LleHHOCTH HAYYHOI'O ITO3HAHMS: _

c(hOpMHPOBAHHOCTHIO MUPOBO33PEHUS, COOTBETCTBYIOILIETO
COBPEMEHHOMY YpPOBHIO pPa3BUTHSI HAyKHM M OOILIECTBEHHOW NPAKTUKH,
NOHMMAaHUEM MAaTEMaTUYECKOM HAayKH Kak cepbl YeIOBEYECKON NeATEIbHOCTH,
JTAIoB €€ Pa3sBUTHUS U 3HAYMMOCTH JUIS PA3BUTHUS LMBUJIM3ALMU; OBJIAJACHUEM
SA3BIKOM MAaTEMaTUKH U MATEMaTHYE€CKOW KyJbTypOd KaK CPEeICTBOM IO3HAHMS
MHpa; TOTOBHOCTBK) OCYIUECTBIIATH IPOEKTHYK) M HCCIIEIOBATEIBCKYIO
NEeSATENbHOCTh UHJIMBUIYaIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATDI

MeranpeaMeTHbIC pe3yIbTaThl OCBOSHHUS MPOTPAMMBI y4eOHOTO MTpeaMETa
«Marematuka XapaKTEPHUIYIOTCS OBJIaJICHUEM YHUBEPCAITbHBIMU
NO3HABAMENbHBIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeUsMU, YHUBEPCATbHLIMU Pe2YIAIMUBHBIMU OelUCTN8UAMUL.

1) Vuueepcanvmvie nosmnasamenwvnwvle Oelicmeus, obecneuusaom
Gopmuposanue 6a308biX KOSHUMUBHBIX NpOYeccos odyuaruuxcsi (oceoeHue
Memo008  NO3HAHUA — OKpYJcalowe20  Mupa, NnpuMeHeHue  J02U4ecKux,
uccne0o8amenbCcKux onepayuil, ymeHui pabomams ¢ ungopmayueti).

Ba3oBble jioruyeckue aeiicTBUA:

e BBISBIIATH u XapaKTEpU30BaTh CyLIECTBEHHBIC MPU3HAKU
MaTeMaTUYeCKUX OOBEKTOB, MOHSATUM, OTHOIICHUN MEXY MOHSITUSIMU,
dbopmyIUpoBaThH ONPEAECICHUS TTOHSTUM; yCTaHaBJIMBAaTh

CYIIIECTBEHHBIN MPU3HAK KJIAacCU(PUKAIIMU, OCHOBAHUS JJisI 0000IICHUS
Y CPaBHEHUS, KPUTEPHUH MPOBOJAUMOIO aHAIIN3A;

e BOCIpPUHUMATH, (OPMYIUPOBATH U MPEOOPa30BbIBATH CYKJICHUSA:
YTBEPAUTEIbHBIE U OTPUIATENIbHBIE, €UHUYHbIC, YACTHBIE U OOILHUE;
YCIIOBHBIE;

e BBIBIIATH MAaTEMAaTHUYECKHE 3aKOHOMEPHOCTH, B3aWMOCBS3UM WU
NpPOTUBOpEYMsT B (paKkTax, JAHHBIX, HAONIOACHUSX U YTBEPXKICHUSX;
npeajaraTb ~ KpUTEPUU  JUISL  BBIABICHHS  3aKOHOMEpPHOCTEM U
IIPOTUBOPEYUHIL;

e JleNaTh BBIBOJBI C HUCIOIb30BAHUEM 3aKOHOB JIOTHUKH, JE€TyKTUBHBIX U
MHIYKTUBHBIX YMO3aKIIFOUEHHI, YMO3aKIFOUEHU 110 aHAJIOTUH;

e IMPOBOJUTH  CaMOCTOSATENIBHO  JIOKAa3aTebCTBA  MaTeMaTHYECKHUX
YTBEpPXKJIECHUW  (IpsiMple U OT  MPOTUBHOIO),  BBICTpAauUBaTh
apryMeHTaluio,  NPUBOAUTH  OPUMEpPbl U KOHTPIPHUMEPHI;
000CHOBBIBaTh COOCTBEHHBIE CYKJIEHUS U BBIBOJbL;

e BbIOMpaTh croco0O peleHus y4eOHOM 3aJauu (CpaBHUBATH HECKOJBKO
BApUAHTOB pEIICHUs, BBIOMpPAaTh HauOOJee MNOAXOAAMMU C y4ETOM
CaMOCTOATEILHO BBIJIEJIEHHBIX KPUTEPHUEB).

Ba3oBble uccienoBarTenbckne 1eiicTBUS:

e HCIMOJNb30BaTh BOMNPOCHI KaK  HCCIEAOBATEIBCKUI  HMHCTPYMEHT
no3HaHusA; (HOPMYJIUPOBATH BOIPOCH], (PUKCHUPYIOIIME ITPOTUBOPEUHE,
npo0iemMy, yCTaHaBIMBAaTh HCKOMOE U IaHHOE, (POPMHUPOBATH TUIIOTE3Y,
apryMEHTUPOBATh CBOIO MO3UIUIO, MHEHUE;

e IMPOBOJUTH  CAMOCTOATEIBHO  CIUIAHUPOBAHHBIA  SKCHEPUMEHT,
HCCJIEIOBAHUE M0 YCTAaHOBJIEHHIO OCOOEHHOCTEH MaTeMaTU4ecKOro



0o0beKTa, SIBJICHHUSA, IIPOIIECCA, BBISIBJICHUIO 3aBUCHUMOCTEH MEXIY
00beKTaMU, SBJICHUSIMU, POIECCAMMU;

CaMOCTOSITEIbHO  (OpMYJIUpOBAaTh  O00OOIIEHHS U  BBIBOJBI MO
pe3ysibTaraM MPOBEAEHHOIO HAOMIIOACHUS, WCCIEAOBAHMS, OLEHUBATH
JIOCTOBEPHOCTh MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000O0IIEHUI;
MPOTHO3UPOBATh BO3MOXHOE Pa3BUTHUE MPOIIECCa, a TAKXKE BBIJIBUTATH
MPEATOJIOAKEHHUS O €r0 Pa3BUTUH B HOBBIX YCIOBHUSX.

Pabora ¢ unpopmaumeii:

BBISIBJISITH J€(ULUNATHI THPOPMALIMH, TAHHBIX, HEOOXOAUMBIX JJIs1 OTBETA
Ha BOIIPOC U JJIsI PELLICHUS 3a]1a4u;

BbIOMpAaTh MH(OpPMALUI0O W3 HMCTOYHUKOB  Pa3jIMYHbIX  THIIOB,
aHAJIM3UPOBATb, CUCTEMATU3UPOBATH 151 WHTEPIIPETUPOBATH
MH(OPMAIUIO PA3IUYHBIX BUIOB U OPM MIPEACTABICHHUS;
CTPYKTYpPUpPOBaTh HH(OpMALMIO, MPEACTABIATH €€ B Ppa3IMYHBIX
(dbopmMax, WILTIOCTPUPOBATh TpaUUIECKH;

OLICHMBATh  HAAE&KHOCTh  MHPOPMALMU 1O  CAMOCTOSITENIBHO
c(OPMYIMPOBAHHBIM KPUTEPHSIM.

2) VuusepcanvHvie KOMMYHUKamug@Hwle Oelicmseus, o00ecnedusarom
choOpMUPOBAHHOCHIL COYUATILHBIX HABLIKOG 00YUAOUWUXCSL.
Oo0menue:

BOCHIPUHUMAaTh M (OPMYJIUPOBATH CYXJIEHHUS B COOTBETCTBHHM C
YCIOBHUSIMU M LEJISIMU OOLIEHMS; SICHO, TOYHO, IPAMOTHO BBIPAXKATh
CBOIO TOYKY 3pEHHS B YCTHBIX M NHCBMEHHBIX TEKCTaX, JaBaTh
MOSICHEHUS MO XOAY pPELICHUs 3aJadl, KOMMEHTHPOBATh MOJYyYE€HHbIN
pe3yJIbTarT;

B XO0Jl¢ OOCYXJEHHs 3aJaBaThb BOIIPOCHI IO CYLIECTBY OOCYXAaeMOMN
TEMbI, TPOOJIEMBI, PEIIAEMOM 3a/1auu, BbICKA3bIBaTh UEH, HALICJICHHbIC
Ha MOUCK pPEUICHMS; COIMOCTAaBJIATh CBOM CYXJIECHUS C CYXICHUAMU
JPYTUX YYaCTHUKOB JHMAJIOra, OOHApyXUBaTh pa3IUdUM€ U CXOJACTBO
NO3ULUK; B KOPPeKTHOU (opme (opmMysMpoBaTh pa3HOINIACHS, CBOU
BO3paXKECHUS;

NpPEACTaBIATh  pe3yjibTaThl  PEIICHHWs  3aJauyd, SKCIIEPUMEHTA,
UCCJIEIOBAHUS, IPOEKTa; CaMOCTOSITENIbHO  BbIOMpaTh  (opmar
BBICTYIUIEHHS C Y4Y€TOM 3aJad Npe3eHTaluh U OCOOEHHOCTEU
ayJIMTOPHUH.

CorpyanunyectBo:

3)

NOHMMAaTh M  MCHOJIb30BaThb  MPEUMYIIECTBA  KOMaHJIHONM U
WMHIUBUIYAIbHOM paOOThl MPHU PELIEHUH y4eOHBIX 3a/1ay; NPUHUMATh
1Heldb COBMECTHOM  JI€ATENbHOCTH, IJJAHUPOBAThb  OPraHU3allio
COBMECTHOM paboOThl, pacHpenesiiaTh BHUIbI PadOT, JOTOBAPUBATHCA,
o0CcyX1aTh TMpOIECcC U pe3yJbTar paldoThl; 00001aTh MHEHUS
HECKOJIbKMX JIIOJICH;
y4acTBOBaThb B TPYNIOBBIX (opmax paboTbl (0OCykaeHus, OoOMeH
MHEHHI, «MO3TOBbIE INTYPMb» W WHBIC); BBINOJIHATH CBOKO YacTh
paboThl M KOOPAMHUPOBATH CBOM JACUCTBUS C JPYTMMHU YICHAMH
KOMAaH/Ibl; OLIEHMBATh Ka4e€CTBO CBOEr0 BKJIaJa B OOUIMI MPOAYKT IO
KpUTEpUSIM, CHOPMYITUPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBHS.
Vuueepcanvnvie  pecynamuenvie  Oeuicmeus, — obecnedusarom

Gopmuposarue cMbICIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranusanus:



e COCTaBJISTH IUIAH, aJITOPUTM PEILIEHUS 3a/1a4H, BEIOUPATh CIIOCO0
pElIeHHs C YIYETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX
BO3MO>XKHOCTEM, apryMEHTUPOBATh U KOPPEKTUPOBATH BapHAHTHI

pENIeHu ¢ y4€TOM HOBOM MHGOPMAIIHH.

CaMOKOHTPOJIb:

e BIIQJIETh HABBIKAMM TO3HABaTEIbHOU pedieKCHuH KakK OCO3HaHUS
COBEpIIAEMbIX  JCHUCTBHUM W  MBICIUTEIBHBIX  IPOIECCOB, HX
pE3yNbTATOB; BIANETh CIOCOOAMH CaMOMNPOBEPKHU, CaMOKOHTPOJIS
MIPOIIECCA U PE3YJIbTAaTa PEUIEHUS MATEMATUYECKON 3a1a4H;

e TMPEIBUAECTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IPU PEUICHUHU
3a/1a4ud, BHOCHTb KOPPEKTUBBI B JIEATEIIBHOCTH Ha OCHOBE HOBBIX
OOCTOSITENICTB,  JAHHBIX, HAWJEHHBIX  OIIMOOK,  BBISBICHHBIX
TPYJIHOCTEN;

e OIEHUBATH COOTBETCTBUE pe3yJbTaTa LEIM U YCIOBUSIM, OOBSCHATH
MPUYUHBI JOCTHKEHUS WM HEIOCTUKEHHS PE3YIbTATOB JIEATEIIBHOCTH,
HAXOJUTh OMUOKY, AaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

INPEIJMETHBIE PE3YJIBTATbHI
10 KIIACC

OnepupoBaTh MOHATUAMHU: TOUKA, IPsIMasi, TUIOCKOCTb.

[IpumMeHsATh aKCHUOMBI CTEPEOMETPUU M CIECACTBUS M3 HUX MPU PELICHUU
reOMETPUYECKHUX 3ajau.

OnepupoBaTh MOHATUAMH: TAPALIEIBHOCTh M TMEPIEHIUKYISIPHOCTD
IPSIMBIX U TUIOCKOCTEH.

KnaccudunmpoBats B3aMMHOE pacloioKEHUE MPSMBIX U IJIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBaTh MOHATUSMU: JIBYTPAHHBIN YTroJl, TPaHU IBYTPAHHOTO YIJa,
pedpo IBYrpaHHOrO YIJia; JUHEHHBIA yroy ABYrpaHHOTO yTiia; rpajycHas Mepa
JIBYTPAHHOTO yTJa.

OnepupoBaTh MOHATUSIMH: MHOTOTPAHHUK, BBIMYKJIBIA W HEBBITYKJIbINA
MHOTOTPaHHUK, 3JIEMEHTHI MHOTOTpPAaHHUKA, TPaBUILHBI MHOTOTpaHHUK.

Pacnio3naBaTh OCHOBHBIE BHJIBI MHOTOIPAaHHUKOB (MHpaMHIa; TMpHU3MA,
IPsIMOYTOJIbHBIN MapajuieNienume, Kyo).

KnaccudunmpoBarb  MHOrorpaHHUKHM,  BbBIOMpass ~ OCHOBaHMUS IS
Kjaccudukanuu (BBITYKIbIE W HEBBINYKIbIE MHOTOTPAHHUKHW; MpPaBUJIbHBIC
MHOTOTI'PaHHUKH; TIPSIMbIE U HAKJIIOHHBIE MPU3MBI, TTapaljieIeIUIebl ).

OnepupoBatb HOHATUSMU: ceKyulas IJIOCKOCTb, CCUCHHE
MHOTOI'PaHHUKOB.

OOBICHATH TPUHITUIIBI TIOCTPOCHHUS CEYEHUH, UCTIONB3YS METOJ] CJIEIOB.

Ctpouth cedeHHs] MHOTOTPAHHUKOB METOJIOM CJIEJIOB, BBINOJHATH
(BBIHOCHBIE) TUIOCKHE YEPTEXKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYDP: BHUI
CBEpXY, COOKY, CHU3Y.

Pemate 3agauu Ha HaXOXXJEHUE FEOMETPUUYECKHUX BEJIMYMH MO oOpas3lam
WIM aIrOpUTMaM, IPUMEHSSI U3BECTHBIC aHAJTUTUYECKUE METOIbI IIPU PEIICHUN
CTaHAAPTHBIX MaTEMATHYECKUX 3a/lad Ha BBIUMCIECHUE PACCTOSIHUM MEXKIY
IByMsI TOYKaMHU, OT TOYKH 10 MPSAMOW, OT TOYKH JI0 IUIOCKOCTH, MEKITY
CKPEUIMBAIOIIUMHUCS MPSIMBIMHU.



Pewate 3a1aun Ha HaXOXKJIEHUE F€OMETPUUYECKHUX BEJIMYMH MO oOpa3uam
WIHM aIrOpUTMaM, IPUMEHSSI U3BECTHBIE aHAJTUTUYECKUE METO/bI IIPU PELICHUN
CTaHAAPTHBIX MAaTeMaTHYEeCKMX 3a7a4 Ha BBIYUCICHHE YIJIOB MEXIY
CKPEUIMBAIOIIMMHUCS MPAMBIMHA, MEXAY MPAMONM M IUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMU, IBYTPaHHBIX YIJIOB.

Boruucnsate 00bEMBI M IUIOIIAJM TOBEPXHOCTEW MHOTOTPAHHUKOB
(mpu3ma, nupaMuja) ¢ OpUMEHEHUEM (OPMYJ; BBIYHMCIATH COOTHOLIEHUS
MEXIy TUIOLAAIMU OBEPXHOCTEH, 00BEMaMU OJOOHBIX MHOTOI'PAHHUKOB.

OnepupoBaTh NOHATHSMHU: CUMMETPHUSI B MPOCTPAHCTBE; LIEHTP, OChb U
IJIOCKOCTh CUMMETPUU; LEHTP, OCh U IJIIOCKOCTh CHMMETPUH (PUTYPBI.

W3BnekaTp, npeoOpa3oBbIBATH M HWHTEPHPETUPOBATH HHPOPMALMIO O
IPOCTPAHCTBEHHBIX F€OMETPUUYECKHUX (PUTypax, MPE/ICTABICHHYIO Ha YepTekax
U PUCYHKaX.

[TpumensaTe reoMerpuueckue (akTbl A1 PELICHHUS CTEPEOMETPUUYECKHUX
3aja4, MPEANONAralouMX HECKOJIbKO IIaroB pPEIIEHUs, €CIM  YCJIOBHS
NPUMEHEHUS 33JIaHbl B IBHOU (hopMme.

[IpuMeHATP mpoCTEHIINE TPOrpaMMHBIE CPEACTBA M AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MIPU PELICHUN CTEPEOMETPUUYECKUX 3a]1aY.

[TpuBOAMTH TpPUMEPHl MAaTEMATHUYECKHX 3aKOHOMEPHOCTEW B MPUPOJE U
YKU3HU, PACIIO3HABATH MPOSIBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[TpumeHsATh NOJIy4eHHbIE 3HAHUS HA MPAKTUKE: aHAIU3UPOBATH PEalbHbIC
CUTYyallUM M TNPUMEHATh HM3yYEHHbIE MOHATHS B IPOLIECCE MOUCKA pPELICHUs
MaTeMaTU4ecKu C(HOPMYJIUPOBAHHOW MPOOIEMBbI, MOJAEIUPOBATh pealbHbIC
CUTyallUM Ha S3bIKE TIE€OMETPHUM, HCCIEN0BAaTh IOCTPOEHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T€OMETPUUYECKUX TOHSATHI M TeopeM, ammapara aireopbl;
pemiath MPakTUYECKHE 3aJauM, CBSI3aHHBIE C HAXOXKJICHHEM TI'€OMETPUUYECKUX
BEJIUYMH.

11 KVIACC

OnepupoBaTh MOHATUAMM: IWJIMHIPUYECKAsE MOBEPXHOCTh, 00pasyrolue
HWIMHAPUYECKONM  MOBEPXHOCTH; UWIMHAP; KOHUYECKAass IMOBEPXHOCTb,
oOpa3yrolre KOHNYECKOM OBEPXHOCTH, KOHYC; cpepruyeckasi IOBEPXHOCTb.

Pacno3naBath Tena BpanieHus (HWIMHIP, KOHYC, cdepa U map).

OOBIACHATH CIOCOOBI MOJTYYEHHUS TEJ BPAILICHHUS.

KnaccuduunpoBarsh B3aMMHOE PacioyIOxKEHUE CPephl U MITOCKOCTH.

OneprpoBaTh MNOHATUSAMH: IIAPOBOM CETMEHT, OCHOBAHUE CErMEHTA,
BBICOTA CErMEHTa; IIApOBOM CJIOM, OCHOBAHME IIAPOBOr0 CJIOSA, BBICOTA
IAPOBOT'O CJIOS; LIAPOBOM CEKTOP.

Boluucnsate 00bEMBI M IUIOIIAJM  MOBEPXHOCTEH TeJl  BpallleHMS,
TF€OMETPUYECKUX TeJl C TPUMEHEHUEM (HOPMYII.

OnepupoBaTh MOHATUSMU: MHOTOIPAHHHMK, BIHMCaHHBIA B cdepy u
ONMMCaHHBIA OKOJO cdepbl; chepa, BOUCAHHAS B MHOTOTPAHHUK WIIU TEJIO
BpAIlICHMS.

BbIYuCIATE COOTHOILIEHUS MEKY IUIOIIAIIMH MIOBEPXHOCTEN U 00bEMAMU
N0/I00HBIX TEJl.

N300paxkate u3zydaemble (UTYpbl OT PYKH U C MPUMEHEHUEM MPOCTHIX
YEepTEKHBIX UHCTPYMEHTOB.

BbInonHATh  (BBIHOCHBIE) IUIOCKME YEPTEKU M3 PUCYHKOB MPOCTHIX
00BEMHBIX PUTyp: BUJ CBEPXY, COOKY, CHU3Y; CTPOUThH CEUECHHMSI TEJl BPALLICHUS.



N3BnekaTp, MHTEPNPETUPOBATH WU NPeoOpa3oBbIBaTh HH(GOPMALMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PUTypax, MPE/ICTABIECHHYIO Ha YepTekax
Y PUCYHKAX.

OneprpoBaTh MOHATUEM BEKTOP B IIPOCTPAHCTBE.

BpIMOnmHATE JEHUCTBUS CIIOKEHUS BEKTOPOB, BBIYMTAaHUS BEKTOPOB U
YMHOKEHHSI BEKTOpa Ha YHCIO, OOBICHATh, KAaKMUMHU CBOWCTBAMHU OHH
o0nanaror.

[IprMeHATh paBUIIO NTAapauICIICIUIEAA.

OneprpoBaTh NOHATHUAMH: JIEKAPTOBBI KOOPAMHATBI B IIPOCTPAHCTBE,
BEKTOpP, MOJyJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPJIHWHATBHI BEKTOPA, YTIOJ
MEXIy BEKTOpPaMH, CKaJSPHOE IPOU3BEIACHHUE BEKTOPOB, KOJUIMHEAPHBIE W
KOMILUIAHAPHBIE BEKTOPBHI.

Haxomute cyMMy BEKTOPOB M IPOM3BEACHHE BEKTOpPA HA YMCIIO, YIOJ
MEXIy BEKTOPAMH, CKAISIPHOE MPOU3BEICHUE, PACKIAAbIBATE BEKTOP IO JBYM
HEKOJUJIMHEAPHBIM BEKTOPAM.

3anaBaTh INIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPAMHAT.

[IpumensaTe reomerpuyeckue (HAKThl JUIsl PEUIEHUS CTEPEOMETPUUECKUX
3a/a4, MPEANOJIararoliuX HECKOJBKO IIaroB pELICHUS, €CIH  yCJIOBUS
NPUMEHEHUS 33JIaHbl B IBHOU (hopMme.

Pemars npocreiimme reoMeTpuuecKue 3a1a4i Ha PUMEHEHNE BEKTOPHO-
KOOPAMHATHOTO METO/IA.

Pemare 3agaum Ha JOKa3aTENbCTBO MATEMATHMYECKHMX OTHOIUEHHW U
HaXOXJEHUE TEOMETPUUYECKUX BEJIMYMH M0 o0paslaM WM alropuTMam,
IIPUMEHSISI U3BECTHBIE METOJbI MPU PELICHWM CTAHJAPTHBIX MATEMAaTUYECKUX
3a1ad4.

[IprMensaTs mpocTeWine MpOrpaMMHBIE CPEACTBA M DIEKTPOHHO-
KOMMYHMKAIIMOHHBIE CUCTEMBI [P PEILICHUH CTEPEOMETPUUECKUX 3a]1a4.

[IprBOoNUTE IIpUMEpPBI MATEMATUYECKUX 3aKOHOMEPHOCTEH B NPUPOAE U
YKWU3HH, PACTIO3HABATh IIPOSIBJIEHNE 3aKOHOB I'€OMETPUHU B HCKYCCTBE.

[IprMeHATH MONy4YEHHBIE 3HAHUS HA MPAKTUKE: aHAIU3UPOBATh PEaIbHbIE
CUTyallud W NPUMEHATH U3YYEHHBIE INOHATHSA B IIPOLIECCE IMOMCKA PEIICHUS
MaTeMaTU4YecKu C(HOPMYJIUPOBAHHOW MPOOIEMBbI, MOJAEIUPOBATh pealbHbIC
CUTyallud Ha S3bIKE TIE€OMETPUH, HCCIEAOBAaTh IOCTPOCHHBIE MOJEIN C
UCIIOJIb30BAaHUEM T€OMETPUYECKMX TOHSATHM M TeopeM, ammapara aireOpbl;
pemarh NPakTHUYECKUE 3aJa4yM, CBSA3AHHBIE C HAXOXKJICHHEM T€OMETPUYECKHUX
BEJINYMH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIACC
Ne KoanuyecTBO 4acoB
HanmenoBanue pasienoB DJIeKTPOHHBIE (HM(pPOBHIE)
n/ KonTtpoibHble IIpakTHyeckne
H TeM NPOrpaMMbl Bcero o0pa3oBaTe/bHbIE PeCypChl
n padoTsI padoThI
1 Brenenue B ctepeomeTpuio 10
[TpsiMble ¥ TIIOCKOCTHU B
OCTPaHCTBE.
2 HPOCTPAHCTE 12 1
[TapanienbHOCTb NPSIMBIX U
IJIOCKOCTEN
3 [lepneHAUKYISIPHOCTD 12
IPSIMBIX U IJIOCKOCTEN
VYTriel MeXAy IpSAMBIMU U
4 AP 10 1
IUIOCKOCTSIMU
MHoTOorpaHHUKH 11 1
6 OO0BbEMBI MHOTOIPaHHUKOB 9 1
7 IloBTOpEHME: ceueHus, 4 1
paccTOSHUSA U YIJIbI
OBIIEE KOJIMYECTBO 68 5 0
YACOB I10 ITPOTPAMME




11 KITACC

HanmenoBanue KoauvecTBo yacoB
Ne duekTpoHHbIe (LM pPOBbBIE)
pa3iesioB U TeM KoHTpoJbHbIe IIpakTHyeckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCypPChI
MporpaMmMbI padoThI padoThI
Tena BpaieHus 12
2 OO6BEMBI TEN 5 1
Bekropsl
3 KOOpJMHATHI B 10 1
MIPOCTPAHCTBE
[ToBTOpEHUE,
0000 ,
4 HICHUE , !
cucTeMaTtu3anus
3HaAHUU
OBIIEE KOJIMYECTBO
YACOB I10 34 3 0

ITPOTPAMME







ITOYPOYHOE INTAHUPOBAHMUE
10 KJTACC

Ne

~

Tema ypoka

KoanuyecTBO 4acoB

KonTpoianHbie
Bcero P
padoTsbl

IIpakTHyeckue
padoThI

JlaTta
U3yqeHust

DJIEKTPOHHbBIE
nudposbie
o0pa3oBaTejibHbIE

pecypcbl

OCHOBHBIE TIOHATHUS
CTEpEOMETPHUU: TOUKA,
npsiMasi, MI0CKOCTb,
npoctpancTBo. [IpaBuna
M300paKCHHS Ha PUCYHKAX:
HU300paXCHHUSI TUTIOCKOCTEH,
NnapaiiCJIbHBIX MPAMBIX
(OTpe3KOB), cepeuHBI
oTpe3Ka

[ToHsTHS: IepeceKaronrecs
IJIOCKOCTH,
MepEeCeKaroIIuecs npsmast u
IJIOCKOCTh

IlonsTus: MEPECCKAOIIUCCA
IIITIOCKOCTH,
NnepecCKaromuecs npsamas u
IJIOCKOCTb

3HAKOMCTBO C
MHOTOIPAaHHUKAMHU,




HU300paKeHHE
MHOI'OIrpaHHHUKOB Ha
pHCYHKaX, Ha
MMPOCKIMOHHBIX YCPTEIKAX

HavanbsHbie cBeieHUS 0 KyOe
U IUPaMHUIC, UX Pa3BEPTKHU U
mozenu. CeueHus
MHOTOTPaHHHKOB

HavanbsHbie cBeieHUS 0 KyOe
U IUpaMUJE, UX Pa3BEPTKU U
Mozenu. CeueHust
MHOTOT'PaHHHKOB

ITousite 00
AKCHOMATUYECKOM
MOCTPOCHUU CTEPEOMETPHH:
aAKCHOMBI CTEPEOMETPUH U
CJICACTBUA U3 HUX

ITousitue 00
AKCHOMAaTHYECKOM
MOCTPOCHUU CTEPEOMETPHH:
aAKCHOMBI CTEPEOMETPHUH U
CIIEICTBUS U3 HUX

ITousitue 00
AKCHOMAaTHYECKOM
MOCTPOCHUU CTEPEOMETPHH:
aKCHOMBI CTEPEOMETPHUH U
CIIEICTBHS U3 HUX




10

ITousarue 06
AKCHOMAaTHYECKOM
MOCTPOCHUHU CTEPEOMETPHH:
aAKCHOMBI CTEPEOMETPHUH H
CIEJCTBHS U3 HUX

11

B3anmuoe pacnonoxenue
MPSIMBIX B POCTPAHCTBE:
nepeceKarommecs,
rapajuieIbHBIE U
CKPEIIMBAIOIINECS IPSIMbIE

12

[TapamienbHOCT NPAMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE:
napajiCJIbHbIC IIPAMBIC B
IIPOCTPAHCTBE;
[apaJuIeIbHOCTb TPEX
MPAMBIX

13

[TapamienbHOCTD NPAMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE:
[TapaienbHOCTB IPSIMOU U
IUIOCKOCTH

14

VIubl ¢ COHANPABICHHBIMU
CTOPOHAaMHU

15

Yron Mexay npsSMbIMU B
IIPOCTPAHCTBE

16

Yron Mexay npsSMbIMU B
MIPOCTPAHCTBE




17

[TapannensHOCTH
IJIOCKOCTEW: MapajuiesIbHbIe
IUIOCKOCTH

18

CpoiicTBa napamienbHbIX
IJIOCKOCTEN

19

IIpocreiimue
IPOCTPAHCTBEHHBIE (PUTYPBHI
Ha IJIOCKOCTHU: TeTpa’p,
KyO, napauienenumnes

20

[TocTpoenue ceuenuit

21

[TocTpoenue ceueHnit

22

Kontponbhas pabota mo
teme "[IpsiMble U MITOCKOCTH
B IIPOCTPAHCTBE.
[TapamienbHOCT NPAMBIX U
miockocTen”

23

[lepnenauKyIISIPHOCTD
IIPSIMOM U TNIOCKOCTH:
MEPIEHANKYJISIPHBIE TIPSIMBIE
B IIPOCTPAHCTBE

24

IIpsiMble napaiienbHble U
MEPIEHANKYJISIPHBIE K
IUIOCKOCTH

25

IIpsiMble napainienbHble U
NEPIEHANKYJISIPHBIE K
IIJIOCKOCTH




26

IIpuzHak
NEePIEeHIUKYIIPHOCTH
MPSIMON U TIIOCKOCTH

27

IIpu3Hak
NEPIEHANKYJIAPHOCTH
IIPSIMOM M TUIOCKOCTH

28

Teopema o npsimoit
NEPIEHUKYIIPHON
IUIOCKOCTH

29

Teopema o npsimoit
HepHEeHIUKYISAPHOI
IUIOCKOCTH

30

Teopema o npssmMon
NEPIECHIUKYJIIPHON
IIJIOCKOCTH

31

[lepniengukynsp u
HAKJIOHHBIE: PACCTOSHUE OT
TOUYKH JI0 MJIOCKOCTH,
paccTOsHUE OT MPSIMOM 10
TUIOCKOCTH

32

[lepnienaukymsip u
HAKJIOHHBIE: paCCTOSTHUE OT
TOYKH J0 IJIOCKOCTH,
paccTostHUE OT MPSMOU 10
IJIOCKOCTH

33

[lepnenaukynsp u
HAKJIOHHBIC: PACCTOSHUE OT




TOYKH O0 INIIOCKOCTH,
pacCTOHUE OT NPSIMOM 10
IIOCKOCTH

34

Ilepnenaukynsp u
HAaKJIOHHBIE: PACCTOSIHUE OT
TOYKH J0 IJIOCKOCTH,
paccTostHUE OT MPSIMOH 10
IUIOCKOCTH

35

VYTI1Bl B IPOCTPAHCTBE: Yrodl
MEXIy NPSMOHN U
IUIOCKOCTBIO

36

JIByrpaHHbIi yrou,
JIMHEHHBIN Yol
JIBYTPaHHOI'O yIJla

37

JIByrpaHHbIi yrou,
JIMHEWHBIN yTOI
JIBYTPaHHOI'O yIJia

38

[TepnieHAMKYISIPHOCTH
MJIOCKOCTEW: IPU3HAK
MEPIEeHIUKYIIPHOCTH ABYX
IJIOCKOCTEM

39

[lepnenaAuKyISIPHOCTD
IUIOCKOCTEN: IIPU3HAK
MEPIEHUKYIIPHOCTH ABYX
IJIOCKOCTEN

40

[lepnenaAuKyISIPHOCTH
IJIOCKOCTEW: MPU3HAK




MEPIEHANKYIIIPHOCTH ABYX
IJTOCKOCTEN

41

Teopema o Tpéx
MEPHEHIUKYIAPax

42

Teopema o Tpéx
NEPIIEHIUKYJIpax

43

Teopema o Tpéx
NEePHEHANKYIISIpax

44

KonTponbnas pabota no
TeMaM
"[lepnieHANKYIAPHOCTD
NPSMBIX U TJIOCKOCTEH" U
"YT1iel MEXAY IPSAMBIMU U
IJI0CKOCTSIMU"

45

[ToHsiTHE MHOTOTpAHHUKA,
OCHOBHBIE 3JIEMEHTBI
MHOTOTPAaHHUKA, BBITYKJIbIE
Y HEBBIITYKJIbIE
MHOTOTPaHHUKU, pa3BEPTKA
MHOTOI'PaHHHKA

46

[Ipusma: n-yronapHas
NpHU3Ma; 'paHd U OCHOBAHUS
MIPU3MBL; [IpsiMast U
HAaKJIOHHAas IMPU3MBI,
O0KOBas U MOJTHAs
MOBEPXHOCTH MIPU3MBI




47

[Tapamnenenunen,
IIPSIMOYTOJIBHBIN
napaJuleIIeuIe] U €ro
CBOMCTBA

48

IInpamuna: n-yroapHas
UpaMuja, TpaHu u
OCHOBaHUE MUPaMUJIbL;
OOKOBas U MOJTHAs
MOBEPXHOCTh MUPAMU/IBI;
IIPABWIIBHAS U yCEUEHHAS
nupaMuja

49

IIpaBunbpHbIE
MHOTOTPaHHUKU: TIOHATUE
IIPABUJIBHOTO
MHOTOTPaHHHKA;
IIpaBWJIbHAs IpHU3Ma U
IIPABWJIbHAS TUPAMHU/IA;
IIpaBWIbHAs TPEYTOJIbHAS
IUPaMHJA U IPaBUIbHBIN
TeTpa’ip; Kyo

50

IIpencrasnenue o
IMPaBUJIbHBIX
MHOI'OrpaHHUKax: OKTa’ap,
JOJIEKAd P U UKOCADIP.

51

Cummertpus B
IIPOCTPAHCTBE: CUMMETPHUS
OTHOCHUTEJIbHO TOYKH,




MIPSIMOM, THTOCKOCTH.
ONeMEHTHl CUMMETPUH B
nUpaMuaax,
napaJulelenuneaax,
NpaBUIBHBIX
MHOTOTpaHHHKAX

52

Brrunciienue >1eMeHTOB
MHOTOTPaHHHUKOB: pEOpa,
JIMArOHAJ!, YTJIbI

53

[Tnomans 60KOBOIA
MMOBEPXHOCTHU U MOJHON
IIOBEPXHOCTH IIPSAMOM
IPU3MBI, TUIOMIA]b
OCHOBaHHH, TEOpEMA O
OOKOBOI1 MOBEPXHOCTH
IIPSIMOM PU3MBI

54

[Tnomans 60KOBOIA
MIOBEPXHOCTH U
IIOBEPXHOCTH IIPABUIIBHOU
MUPAMU/JIBL, TEOPEMA O
ionaau 60KOBOH
MTOBEPXHOCTU yCEUEHHOU
MUPAMHU/IBI

55

KonrponbHas pabora mo
teme "MHororpaHHUKH"

56

[Tousttue 06 00BEME

57

OO6BEM TUpaMuIbI




58 | OObBEM mupamMusl 1
59 | OOBéM nupamusl 1
60 OO0BEM TUpaMHUTBI 1
61 O0BEM IPU3MBI 1
62 | OOBEM mpuU3MBI 1
63 OO0BEM TTPU3MBI 1
KonTponbhas pabota mo
64 | Tteme "OOBEMBI 1
MHOTOI'PaHHHUKOB"
[ToBTOpenue, 06001IeHNE
65 | cHcTeMaTHsaLua 3HaHUU.
ITocTtpoeHue ceuenuil B !
MHOTOTPaHHHUKE
[ToBTOpeHue, 060061IeHNE
CUCTeMaTH3alusI 3HAaHUH.
Brruncienne pacCTosSHUN:
66 | MEKAY ABYMs TOUKaMH, OT
TOYKH JI0 MPSIMOi, OT TOUKH !
JI0 TJIOCKOCTH, MEKIY
CKPEIINBAIOIIUMUCS
PSIMBIMU
67 HToroBasi KOHTPOJIbHAS
pabora !
68 | IloBTrOpenue, 0000IICHNE 1

CUCTeMAaTu3alis 3HaHUH.
BelunciieHne yrioB: MEex1y




CKPEILIMBAOIIMMUCS
MIPSIMBIMU, MEXY TIPSIMOU U
IIJIOCKOCTBIO, ABYTPaHHBIX
YIJIOB, YTJIOB MEXIY
IJIOCKOCTSMU

OBLIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68




11 KITACC

Ne

n/
0|

Tema ypoka

KoanuyecTBo 4acosB

Bcero

KonTpoJbHble
padoThI

IIpakTH4eckune
padoThI

Jara
U3ydeHust

DJIeKTPOHHBIE
uupposbie
o0pa3oBaTe/ibHbIE

pecypchbl

Cdepa u map: eHTp,
pamuyc, tuamerp;
TUTOINAb TOBEPXHOCTH

cdepbl

B3aumHoe
pacnosoxxeHue chepsl u
IUIOCKOCTH;
KacaTesbHas MJI0CKOCTh
K cdepe; Iomaab
chepnl

N3o06paxkenue chepsl,
Imapa Ha INIOCKOCTH.
Ceuenus mapa

wunnHeapudeckas
MTOBEPXHOCTb,
oOpasyrorue
UWJIMHIPAYECKOMN
MOBEPXHOCTH, OCh
UUAJIMHIPAYECKOMN
MMOBEPXHOCTH

Hununap: ocHOBaHUS U




OO0KOBast MOBEPXHOCTb,
o0Opasyrommas 1 oChb;
[UIOIa b OOKOBOM U
IIOJIHOM ITOBEPXHOCTH

N3o6paxkenue
LWIKHJpPA Ha
m1ockocTh. Pa3eépTka
uunuHapa. Ceyenus
LHWINHIpA
(TUTOCKOCTHIO,
napasuleIbHON WiIn
NEPHEHANKYIJISIPHONH OCH
UATUHAPA)

Konnueckas
MTOBEPXHOCTb,
oOpasyrorue
KOHHYECKOH
MOBEPXHOCTH, OCh H
BEpIIMHA KOHUYECKOMN
MMOBEPXHOCTH

Konyc: ocHoBanue u
BepIIIMHA, 00pa3yromas
¥ OCh; TUTOMIA]Th
OOKOBOM U MOJIHOM
IIOBEPXHOCTH

Y ceu€HHBI KOHYC:
00pa3yroIme 1 BhICOTA;




OCHOBAHUS U OOKOBAas
IIOBEPXHOCTH

10

N3o6pakenune koHyca
Ha IJIOCKOCTH.
Pa3Béprka KoHyCa.
CeueHus KOHYyca
(TIOCKOCTHIO,
napasuieIbHON
OCHOBAaHHUIO, U
IUIOCKOCTBIO,
MPOXOIAIIEH uepe3
BEPIITHHY)

11

KomOuuHatms ten
BpaICHUS U
MHOTOTPaHHUKOB

12

MHororpassuk,
ONMCaHHBIN OKOJIO
cthepsr; chepa,
BIIMCAHHAS B
MHOTOTPaHHHK WJIN B
TEJIO BpalCHUs

13

TToustue 006 00BEME.
OCHOBHBIE CBOKWCTBA
00BEMOB TEN

14

O0béM UIMHIPA,
KOHYcCa

15

O0BéM mapa u




106 Chepsl

16

IlonoOHbIC TEna B
MPOCTPAHCTRBE.
CoOoTHOIIIEHUST MEXKTY
IO ASIMU
IIOBEPXHOCTEM,
00BEMaMHU MTOJIOOHBIX
TEl

17

KonTponbhas padora no
temaM "Tena
BparieHus" u "OO0beMBbI

n

TCII

18

BexTop Ha nockocty u
B IIPOCTPAHCTBE

19

Cnoxenue u
BBIUMTAaHUE BEKTOPOB

20

YMHOKEHUE BEKTOpa Ha
YUCJIO

21

Pasnoxenue BekTopa o
TPEM HEKOMILIAHAPHBIM
BekTopam. [IpaBuiio
napasuieJenunena

22

Pemenue 3amay,
CBSI3aHHBIX C
IIPUMEHEHUEM [TPABUI
JIEHCTBHN C BEKTOPaMHU




23

[IpssmoyrosibHAst
cUCTeMa KOOPJIUHAT B
MPOCTPAHCTBE.
KoopanHatel BekTopa.
[Ipocreiiue 3aga4u B
KOOpJIMHATAX

24

Yron mexny
BekTopamMu. CkansipHoe
IIPOU3BE/IEHUE
BEKTOPOB

25

Brruncienue yrios
MEKly IPSMBIMHA 1
MJIOCKOCTAMM

26

Koopaunarno-
BEKTOPHBIN METOJ IPU
pelieHnn
FeOMETPUUECKUX 3a7a4

27

KonrponbHas padora no
teme "BekTopsl
KOOPJIMHATHI B
npocTpaHcTae”

28

[ToBTOpEHuUE,
0000111eHNE U
CHCTEeMaTu3alus
3HaHui. OCHOBHEIE

burypsl, GaxTsl,
TEOpPEeMbI Kypca




IITAHUMCETPUHU

29

[ToBTOpEHME,
000011eHue u
CUCTEMAaTH3aLUA
3HaHUU. OCHOBHbIE
burypsl, QpaxThl,
TEOpEMBI Kypca
TUTAHUMETPHUH

30

IToBTOpEHME,
000011IEeHNE 1
CHCTEMAaTU3aIHs
3HaHUH. 3agaun
TUIAHUMETPHUH ¥ METOJIBI
WX pelieHust

31

IToBTOpEHME,
000011IcHNE U
CUCTEMaTHu3alusia
3HaHUH. 3agaun
HHaHI/IMeTpI/II/I U METOObI
HUX peLICHUS

32

[ToBTOpEHuUE,
0000611eHue u
CUCTEMAaTH3aLINA
3HaHUHA. OCHOBHBIE
burypsl, QpaxTsl,
TEOpEMBI Kypca
CTEpEOMETPUU




NtoroBas KOHTpOJIbHAsS

33
paborta

IToBTOpEHuUE,
00o011eHue 1
CUCTEMATH3ALINA

34

3HAHUI

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34







YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UIS1 YYHEHUKA
* Maremaruka: anredpa 1 Hayajaa MaTeMaTH4YEeCKOro aHaJlu3a, FeOMETPHSL.
['eomeTpus, 10-11 knaccwl/ Atanacsan JI.C., byty3os B.®., Kagomiies C.b. u

npyrue, AkunonepHoe odiectBo «M3aarensctBo «lIpocBerienue»

METOANYECKHUE MATEPHUAJIbBI VIS YUUTEJIA

['eomerpus. 10-11 knaccel. [loypounsle pa3paboTku K yueOHUKY ATaHacsiHa -
Caaxsan C.M., byty3oB B.®. 2019r

Meroauueckue pekomenanuu. 10-11 kmacesl (k yueoHuky Artanacsu JI. C. u

ap.) - Caaksan C.M., byty3os B.®. 2017t

HUPPOBBIE ObPA30BATEJIBHBIE PECYPCBI U PECYPCbI CETU
NUHTEPHET

bubmuoreka [{OK

Pemy OI'D, EI'D, BIIP

POII
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