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HOACHUTEJBHASA 3AIIUCKA

Pabouast nmporpamma yuebHOro kypca «I'eomerpusi» 0a30BOro ypoBHS IS
obyuaromuxcst 10—11 xkmaccoB pa3paborana Ha ocHoBe DeaepanabHOTO
roCyapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAApTa CPEAHEro O0IIero 0Opa3zoBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHWH, NPEABABISIEMBIX K
MaTeMaTUYeCKOMYy OOpa30BaHUIO, M TPaJAMIMA POCCUICKOTO 0O0pa3oBaHUS.
Peanuzanus mporpaMMbl o0ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETCHIIUSIMH,
COCTABJISIIONIIIMU OCHOBY JIJII CaMOPA3BUTHsI W HEMPEPHIBHOTO O0Opa3oBaHMUS,
LEJIOCTHOCTh OOIIEKYJIbTYPHOIO, JUYHOCTHOTO MW IIO3HABATEIIBHOIO pa3BUTHUS
JUYHOCTH 00YJarOITUXCS.

HEJIM U3YYEHUA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TE€OMETpUHM Ha YpPOBHE CpEAHEro OOIIero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHMUECKON 3HAYMMOCTBIO METalnpeIMETHBIX U
OpEIMETHBIX PE3yJIbTAaTOB OOYUYEHHUS T'€OMETPUM B HANpPaBIECHUM JIMYHOCTHOTO
pa3BUTHS OO0y4aromuxcs, (popMHUpOBaHUS (YHKIHMOHAJIBHON MaTeMaTH4eCKOU
IPAMOTHOCTH, U3YUYEHUS IPYTUX Y4eOHBIX AUCHUIUIMH. Pa3BuTue y o0yyaromuxcs
NPaBUJIBHBIX MPEACTABICHUA O CYIIHOCTH U HPOUCXOKIECHUU T'€OMETPUUYECKUX
aOCTpaKIMii, COOTHOIIEHHH PEATbHOIO M WUACAIBHOIO, XapaKTepe OTPaKECHHUS
MaTeMaTHYECKOW HAYKOM SIBJIEHUN U ITPOLIECCOB PEAIBHOTO MUPA, MECTE T€OMETPUU
B CUCTEME HayK U POJIU MAaTEMATUYECKOTO MOJIEIMPOBAHUS B HAYYHOM MTO3HAHUU U
B IIPAKTHKE CTIOCOOCTBYET (POPMUPOBAHHUIO HAYYHOT'O MUPOBO33PEHUS YUAILIUXCSl, a
TaK)K€ KayeCTB MBILIUICHUA, HEOOXOIUMBIX i1 aJalTallud B COBPEMEHHOM
o01ecTBe.

['eomeTpus sBAsieTCsl OJHUM K3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIAHETO
oOmero oOpa3oBaHHs, Tak Kak OOECneYyMBaeT BO3MOXKHOCTh H3Y4YEHUs Kak
JTUCIUIUIMH €CTECTBEHHO-HAYYHON HAMpPaBICHHOCTH, TaK M TYMaHUTAPHOH.

Jlornyeckoe MbIIUIEHHE, (POPMUPYEMOE MPU HU3YYEHUH OOYYaIOIIUMHUCS
NOHATUIHBIX OCHOB F'€OMETPHUM U MIOCTPOCHHUH LIETIOYKU JIOTUYECKUX YTBEPKIACHUI
B XOJ€ pELICHUS TI'€OMETPUYECKUX 3aJad, YMEHHME BBIIBHUTaTb M ONPOBEPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIOIB3YIOTCA INPU PEIICHWHM 3a7a4 €CTECTBEHHO-
HAyYHOTO LIMKJIA, B YACTHOCTHU U3 Kypca (pU3mnKu.

YMeHue OpueHTUPOBATHCS B MPOCTPAHCTBE MIPAET CYHIECTBEHHYIO POJIb BO
BCEX 00NacTsIX AeSITeNbHOCTH denoBeka. OpHEHTalus 4YelOBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHUE €ro COIUaJIbHOrO ObITHS, (opma
OTPaKEHHUSI OKPYXAIOIIero MHpa, YCJIOBHUE YCIEUIHOTO MO3HAHMA U AKTUBHOTO
npeoOpazoBaHusl  JAeUCTBUTEIBHOCTH.  OmnepUpoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamu 00bEANHSIET pa3Hble BUAbI yUeOHOU U TPYAOBOM IEATEIbHOCTH, SIBISETCS
OJHUM M3 TPO(ECCHOHATBPHO BAXKHBIX KayecTB, IMOATOMY akTyajbHa 3ajaua
dopMupoBaHus y  OOYyYalOIIMXCS  MPOCTPAHCTBEHHOTO  MBINUICHHUS  Kak



Pa3SHOBHUAHOCTH 06pa3H0r0 MBIIIUICHUA — CYIICCTBCHHOIO KOMIIOHCHTA B
IOATOTOBKE K HpaKTI/IIIGCKOﬁ ACATCIbHOCTH 110 MHOI'MM HallpaBJICHUSM.

Ilenp ocBoeHMsi mporpammbsl yuyeOHOro kypca «l'eomerpuss» Ha 06a3oBOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTebHOe U OOIIEKYJIBTYpPHOE pa3BUTHE
oOyuJaroluxcs yepe3 00ecrnedeHrne BO3MOKHOCTH MPUOOPETEHUS U UCTIOIb30BAHHUS
CUCTEeMAaTUYECKUX TEOMETPHUUYECKMX 3HAHUHW H  JIEHCTBUHM, crneuuUIHBIX
T€OMETPUH, BO3MOXXHOCTHM  YCHEIIHOTO MPOJOHKEHHS  O0pa3oBaHUA  TIO
CHELMATFHOCTAM, HE CBSI3aHHBIM C MIPHUKJIATHBIM HCIIOJIb30BAHUEM T'€OMETPUH.

[IporpaMmMa 1o reomeTpuu Ha ©0a30BOM YpOBHE TMpeIHA3HayeHa I
00yJarouMXxcs CPeIHEH IIKOJIbI, He UCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyTHECHUH
Ha YpOBHE OCHOBHOTO 001Iero oopasoBanus. Takum oOpa3zom, oOydaroniuecs: Ha
0©a30BOM YPOBHE JIOJDKHBI OCBOUTH OOIIIME MaTEeMAaTHUECKUE YMEHUS, CBI3aHHBIC CO
cnenu@UKol TeOMETPUN U HEOOXOIUMBIC TSl )KU3HU B COBPEMEHHOM OOITIECTRBE.
Kpowme 3T0T0, OHH NMEIOT BOZMOXKHOCTh H3yYUTh T€OMETPHI0 OoJiee TITyOO0KO, eClin
B JIaJbHEHIIIEM BO3HHKHET HEOOXOJAMMOCTh B TEOMETPHUYECKHMX 3HAHHUSIX B
poheCCUOHATIBHON JIEATEIIbHOCTH.

JlocTH)KEeHHE LEeTu OCBOCHHMS NPOrpaMMbl OOECHEUMBAETCS pPEIICHUEM
COOTBETCTBYIOIIMX 3a1ad. [IpuopuTeTHBIMM 3ajadamMu  OCBOEHHA  Kypca
«I"'eomeTpun» Ha 6a30BOM ypoBHE B 10—11 kjaccax sBisSIFOTCS:

(GopMUpOBaHUE MPEACTABICHUS O F'€OMETPUU KaK YaCTH MHUPOBOM KYyJbTYpbl U
OCO3HaHUE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM;

¢dbopMupoBaHUE TPEACTABICHUS O MHOTOTPAaHHMKAX M TellaX BpalleHUs Kak o
BOXHEHIIMX MaTeMaTHYECKUX MOJENSIX, MO3BOJISIIONIMX OIUCHIBaTh U HM3ydyaTh
pa3HbI€ ABJICHUS OKPYKAIOILIEro MUPA;

(dbopMUpOBaHKE YMEHUS PAcIO3HABATh HA YEPTEKax, MOJEISIX U B peaJIbHOM MHUpE
MHOTOTPaHHUKH U TeJa BpaIleHHUS,;

OBJIQZICHME METOJaMHU pelIeHHus 3aJad Ha [OCTPOCHMS Ha M300paKEHUSX
MIPOCTPAHCTBEHHBIX (PUTYD;

dbopMupoBaHrE YMEHUSI ONIEPUPOBATh OCHOBHBIMU MOHSATUSMU O MHOTOTPaHHUKAX
U TellaX BPAICHHs U UX OCHOBHBIMU CBOMCTBAMH,

OBIIQJICHUE alNTOPUTMaMU pEIICHUSI OCHOBHBIX THMOB 3adad; (opMHupoBaHHE
YMEHHsI TIPOBOJUTH HECIOXHBIE JOKA3aTEIbHBIE PACCYKICHUS B XOJI€ PEIICHUs
CTEpEOMETPUIECKHX 3a]a4 1 33]1a4 C IPAKTHUECKUM COJICP KAHUEM;

pa3BUTHE MHTEIUIEKTYalIbHBIX M TBOPYECKHX CIIOCOOHOCTEH OOydaroumxcs,
MO3HABATEIIbHOM  aKTUBHOCTH, MCCIIEOBATEILCKUX  YMEHUH, KPUTUYHOCTH
MBIIUICHHUS;

(dbopMupoBaHre GyHKIIMOHATBHONU TPAMOTHOCTH, PEJICBAHTHON T€OMETPUH: YMEHHUE
pacrno3HaBaThb ~ NPOSBJICHUS ~ I€OMETPUYECKHX  IMOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B peajbHBIX KU3HEHHBIX CUTYalUsX U MPU U3YyUYEHUHU JPYTHX
y4eOHBIX TPEAMETOB, TMPOSIBICHUA 3aBUCUMOCTEM ©  3aKOHOMEpPHOCTEH,
dbopMynIupoBaTh MX Ha SI3bIKE T€OMETPUM M CO3AaBaThb '€OMETPUUYECKUE MOJEIH,



MPUMEHATh OCBOEHHBIM TE€OMETPUYECKHM ammapar [Jsi pPEeHIeHUus MPaKTHUKO-
OPUEHTUPOBAHHBIX 3a/a4, WHTEPIPETUPOBATh M  OIEHUBATh IOJYYEHHBIE
pe3ynbTaThlI.

OTINYUTENBHON OCOOEHHOCTBIO MPOTPAMMBI SIBJISIETCS. BKJIIOYEHHE B KypC
CTEPEOMETPHUH B HaYaje ero M3y4eHus 3a/1a4, peIIaeMbIX Ha YPOBHE HUHTYUTHUBHOTO
NO3HAHUA, U OIpPEAEIEHHBIM 00pa3oM OpraHu30BaHHas padoTa HaJl HUMH, YTO
CIOCOOCTBYIOT Pa3BUTHUIO JIOTMUECKOTO U TMPOCTPAHCTBEHHOTO MBIIICHUS,
CTUMYJIMUPYET NPOTEKAHNE NHTYUTUBHBIX MTPOLIECCOB, MOTUBUPYET K JaJIbHEUILIEMY
U3YYEHHUIO NIPEAMETA.

[Tpennourenue oTAAéTCA HATJIAAHO-KOHCTPYKTUBHOMY METOy OOy4YEeHUs, TO
€CThb TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IIPEIMETHO-
IIPAKTUYECKOM JEATENBbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Yy
YUYaIUXCS B Kypce CTEPEOMETPUH MMPOBOAUTCS 3a CUET PELICHUS 3aa4 Ha CO3/IaHNe
IIPOCTPAHCTBEHHBIX O0Opa3oB M 337a4y HAa OINEPUPOBAHUE NPOCTPAHCTBEHHBIMU
oOpazamu. Co3znanue oOpaza TPOBOAMUTCS C OMOPOM HaA HArISAHOCTh, a
ornepupoBaHue 00pa3oM — B YCJIOBUSAX OTBJICYEHHUS OT HATJIIJHOCTH, MBICIEHHOTO
MU3MEHEHUS €r0 UCXOHOTO COJIEPKaHUS.

OcHoOBHBIE cofepkaTenbHble TUHUKM Kypea «l'eomerpum» B 10—-11 kmaccax:
«MHororpanHukn», «lIpsiMple U INIOCKOCTU B MPOCTPAHCTBEY, «Tena BpameHus»,
«BekTopsl U1 KOOPAMHATHI B POCTPAHCTBEY. DOPMUPOBAHUE JIOTHUECKUX YMEHHM
pacnpenesnseTcs He TOJIbKO M0 COAEPKAaTEeIbHbBIM JIMHUSAM, HO U 110 ToAaM 00y4YeHus
Ha YpOBHE CPEAHET0 00IIero 00pa3oBaHuUs.

Conepxanre 00pa3oBaHHs, COOTBETCTBYIOIEE NPEAMETHBIM pe3yjbTaTaM
OCBOEHHUSl paboueil mporpamMmbl, pacHpelesN€éHHbBIM 10 ToAaM OO0y4yeHwus,
CTPYKTYPUPOBAHO TaKUM 00pa3oM, 4YTOOBI OBJAJEHUE TI'E€OMETPUUYECKUMHU
HNOHSTHUSMU U HaBbIKAMHU OCYIIECTBISIIOCH MOCIEA0BATEIBHO U MOCTYNATENbHO, C
COOJII0ICHHEM MPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAJINCH B
OOIIYI0 CHUCTEMY T€OMETPHUYECKUX MPEICTaBICHUNA OOy4aroluxcs, pacuiupsis U
yrayOnsis e€, o0pasysi MpOYHble MHOKECTBEHHBIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE
Ha u3ydyenue reomerpun orBoaurcs 2 yaca B Henenro B 10 knacce u 1 gac B
Heneno B 11 kiacce, Bcero 3a Ba rojia ooyuenus - 102 yueOHbIX yaca.

COAEPKXAHUE YYEBHOI O KYPCA
10 KITIACC

IIpsimble ¥ MJIOCKOCTH B MIPOCTPAHCTBE



OcHOBHBIE  TOHATUA  cTepeoMeTpuu. Touka, TmpsMasg, IIOCKOCTb,
npoctpaHcTBo. IloHsATHE 00 aKCMOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnoyioKEeHHE NpPsIMBIX B IPOCTPAHCTBE: IE€pPECEKaroIIHecs,
napajyielbHble W CKpelmuBaromuyecs mnpsMele. [lapanmnenbHOCTs OpSIMBIX U
IUIOCKOCTE B MPOCTPAHCTBE: MapajUIeNIbHbIE MpPSMbIE B  MPOCTPAHCTBE;
NapaJyIeIbHOCTh TPEX MPAMBIX; NAPAJIIEIBHOCTh MPSMOM U IUIOCKOCTU. YTIIBI C
COHANPABIIEHHBIMU CTOPOHAMH; yrOJd MEXJIy MNpSIMbIMH B HPOCTPAHCTBE.
[TapamienbHOCTh MIIOCKOCTEN: TapaJIeNbHbIE TUIOCKOCTH; CBOMCTBA MapalIeIbHbIX
miockocteit. [IpocTeiime mpocTpaHCTBEHHbIE (PUTYpHI HA MIIOCKOCTHU: TETPadp,
KyO, apasuiesienuIie]; TOCTPOECHUE CEUCHUM.

[lepneHAMKYISIPHOCTD IPSAMOM M IUIOCKOCTHU: IEPIIEHIUKYIISIPHBIE IIPSIMBIE B
IIPOCTPAHCTBE, NPSAMBIE MAPAUICIABHBIE W MEPIECHAUKYJSIPHBIE K INIOCKOCTH,
IIPU3HAK NEPHEHAUKYIAPHOCTH TMPAMOM M IUIOCKOCTH, TEOpeMa O NpsAMOU
MEPIECHINKYJIAPHONW IUIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YrOJI MEXAY NPSIMOU U
IJIOCKOCTBIO;  JBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYTPAHHOTO  yIJIA.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 1O IUIOCKOCTH, PACCTOSTHUE
OT IPSIMOM 110 MIIOCKOCTH, TPOEKIUS (PUTYPHI HA TUIOCKOCTh. [ leprneHIuKyIsaspHOCTb
IJIOCKOCTEN: INPU3HAK MEPHEHAUKYIAPHOCTH ABYX ILIOCKOcTer. Teopema o TpéEx
IIEPIICHIUKYJIAPAX.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTPaHHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOTPAHHUKA, BBIYKJIBIE U
HEBBINYKJIBIE MHOTOTPAHHUKM; pa3BEPTKAa MHOTOrpaHHuka. lIpusma: N-yronbHas
pU3Ma; TPaHU W OCHOBAHUS MPHU3MBI; MpsAMas U HAKJIOHHAs MPU3MbI, OOKOBas U
MIOJIHAs IIOBEPXHOCTh ITPU3MBL. [Tapamnenenunen, MIPSMOYTOJIbHBIN
napajuienenunes u ero cpouicrsa. [Iupamupa: N-yronpHas nupamuia, TPaHd U
OCHOBAHHE MUPAMUJIbI; OOKOBAs M TIOJIHASI TOBEPXHOCTh MUPAMU/IBI; PABUIIbHAS U
yceu€HHass nupamMuaa. OJIEMEHTbl NOpu3Mbl W nupamunbl. lIpaBunbHbIC
MHOTOTPaHHHUKHU: MOHSATHE MPABWJIBHOIO MHOTOTPAHHUKA; MPABUJIbHAS MPU3MA U
MpaBWIbHAS THPAMUJA; TpPaBWIbHASA TPEYrojbHAs MNUPaMUIA W TPABUIIbHBIN
terpa’ap; KkyO. IlpencraBieHue O MPaBWIBHBIX MHOTOTPAHHMKAX: OKTadp,
noaeka’ap u ukocarap. CedueHus: Npu3Mbl U TUPAMU/IBL.

CuMMeTpusi B OPOCTPAHCTBE: CHUMMETPHS OTHOCUTEIIBHO TOYKH, MPAMOM,
MJIOCKOCTU. DJIE€MEHTh CHAMMETPHUU B MUPAMHIAX, MapaJlIeIenuIIe1ax, MPaBHUIbHBIX
MHOTOIPaHHUKAX.

Bbruncnenue 3J1€MEHTOB MHOTOTPAHHUKOB: pEOpa, OUAroHaslid, YIJIbL.
[Tnomans OOKOBOW MOBEPXHOCTM W TOJHOM TMOBEPXHOCTH MPSIMOU MPHU3MBI,
IJI0IIAAb OCHOBaHUH, TeopeMa 0 OOKOBOI MOBEPXHOCTH MpsAMOI pu3Msl. [nomaas
OOKOBOW TOBEPXHOCTH M TOBEPXHOCTH NPABWIBHOW MHPAMUJbBI, TEOpEMa O
Iomaan yceu€Haon nupamuibl. [lorsitue 06 06b6éme. O6bEM TUPAMUIBI, PU3MBI.



[TomoOGubie Tenma B mpoctpaHcTBe. COOTHOMICHUS MEXAY ILIOMAIIMU
MOBEPXHOCTEHN, 00bEMaMU MTOAOOHBIX TE.

11 KUJIACC
Tena Bpamenust

[nnuHaapuyeckas IIOBEPXHOCTB, oOpa3ytouue LAJIMHIPUYECKON
HOBEPXHOCTH, OCb UWIMHIPUYECKON MOBEpXHOCTU. LlMmuHap: OCHOBaHMS U
OOKOBasi TOBEPXHOCTb, OOpasyrolias M OCh; IUIOMIAJb OOKOBOM U TOJHOMN
MTOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3ylolire KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOW moBepxHOCTH. KOHyC: OCHOBaHWE M BeplMHA, 00Opa3yrolias
1 OCb; TIJIOIIAIb OOKOBOM U TIOJIHOM MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yroIue
Y BBICOTA; OCHOBAaHMS M OOKOBas IOBEPXHOCTb.

Chepa u map: meHtp, paauyc, TuaMeTp; IUIOMIAAb MOBEPXHOCTU CQephl.
Bsanmnoe pacnonoxenue cepsl U MIOCKOCTH; KacaTelbHas TUNIOCKOCTh K cdepe;
JI011a/1b ChEpHI.

N300pakeHne Ten BpallleHHs Ha INIOCKOCTH. Pa3BépTka MIMHApa U KOHYCA.

KomMOuHaruu Ten BpamieHus: 1 MHOTOrpaHHUKOB. MHOTOTrpaHHUK, ONUCAHHBIN
okoJi0 cpepsl; cepa, BucaHHAS B MHOTOTPAHHUK, UJIU TEJIO BPAILICHHUS.

[Tonsarue 06 o0béMe. OcHOBHBIE CBOMCTBA 00BEMOB Tel. Teopema 00 00bEME
MPSMOYTOJILHOTO Tapajuienenunena u ciaeactBuss u3 He€. OO0bEM UMIMHIpA,
koHyca. O0BEM 11apa u maomaab chepsl.

[Tonobubie Tena B mpocTpaHcTBe. COOTHOIICHHS MEXIY IIIOIAISIMU
MOBEPXHOCTEHN, 00BEMaMU NTOI0OHBIX TEJl.

Ceuenus muuHApa (MapauiesibHO U EPIEHIUKYJIIPHO OCH), CEUCHUsS KOHYCa
(mapamienbHOE OCHOBAHHIO U MIPOXO/IAIIEE Yepe3 BEPIIUHY), CEUCHHUS 1Iapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha miockocTy U B npocTpancTBe. CII0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha YUCIO. Pa3noxkeHue BEKTOpa 1Mo TPEM HEKOMIUIAHAPHBIM
BekTopaMm. IlpaBuno mapauenenunena. Pemenwe 3amay, CBS3aHHBIX — C
IPUMEHCHUEM TMpaBUJI JEUCTBUU € BeKkTopamu. IIpsamoyronpHas cucrema
KoopauHaT B mnpoctpaHcTBe. Koopmmnatel BekTopa. Ilpocreimme 3amaun B
KOOpAMHATaX. YTol Mexay BekTtopamu. CKalpHOE NPOU3BEIECHUE BEKTOPOB.
Brruncnenne yriioB Mex1y NpsIMBIMHA U IUIOCKOCTAMU. Koop/IMHATHO-BEKTOPHBIN
METO/I IPH PEIICHUH FT€OMETPUYECKUX 3a]1a4.



IINIAHUPYEMBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3YJIBTATDBI

JIn4HOCTHBIE pe3yJbTaThl OCBOCHUS TIPOrpaMMbl y4yeOHOTO TIpeaMeTa
«MareMaTuka» XapaKTepU3yrTCs:

Fpawancxoe BOCIIUTaHHEC:

c(hOpPMHPOBAHHOCTHIO TPAXKIAHCKOMN MO3UIIMKM 00YYaIOIEerocst Kak akTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHUCKOrO OOIIECTBa, IMPEACTAaBICHHUEM O
MaTeMaTHYECKUX OCHOBaxX ()YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUH,
NpoleAyp TpaxaaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHI U TIp.), YMEHHUEM
B3aMMOJICHCTBOBaTh C COIMAJIbHBIMU HWHCTUTYTAMHU B COOTBETCTBHUM C HX
GyHKIMUSIMU ¥ HA3HAYCHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUNUCKON TPaXKTAHCKON UIEHTUYHOCTH, YBAXKEHUS K
MPONUIOMY Y HACTOSIIEMY POCCHICKON MATEMATUKH, IEHHOCTHBIM OTHOILIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKOW MAaTEMaTUYECKOW IIKOJIBI,
K HCIOJb30BAHUIO 3THUX JOCTHKEHUW B JPYrMX HayKax, TEXHOJIOTHSX, chepax
DKOHOMUKHU.

JIlyXOBHO-HPaBCTBEHHOI'0 BOCIIUTAHUS

OCO3HAaHHEM JyXOBHBIX LIEHHOCTEN POCCHUICKOTO Hapoaa;
C()OPMUPOBAHHOCTHIO ~ HPABCTBEHHOIO  CO3HAHUS, ATHUYECKOIO  IOBEJEHUS,
CBSI3aHHOTO C ITPAKTUYECKUM IPUMEHEHUEM JOCTHKEHUN HAYKH U ACSTEIBHOCTHIO
y4€HOT0; 0OCO3HAHUEM JIMYHOTO BKJIaJ|a B IOCTPOEHUE YCTOWYMBOTO OyyILETO.

ICTEeTUYECKOE BOCIIUTAHHUE:

ACTETUYECKUM OTHOILICHUEM K MUPY, BKJIIOYAs ACTETUKY MaTEMaTUYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, PEIICHHH, pacCyKICHUI; BOCTPUUMUYHUBOCTHIO
K MaT€MaTUYECKUM aCII€KTaM Pa3JINYHbIX BUJOB UCKYCCTBA.

duznueckoe BOCIIUTAHUE:

C(OPMHPOBAHHOCTBIO yMEHHUS TPUMEHITh MAaTEMAaTHYCCKUE 3HaHUSA B
WHTEpecax 37J0pOBOTO U O6e30macHOro oOpa3a KU3HU, OTBETCTBEHHOT'O OTHOIICHUS
K CBOEMY 3JI0POBBIO (3I0pOBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXUM 3aHATUNA U



OTIIbIXa, peryisipHas pu3znyeckas akTUBHOCTD); (PU3UUECKOTO COBEPIIICHCTBOBAHUS,
IIPY 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHON AEATEIBHOCTBIO.

Tpynosoe BocnuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHUEM ILIEHHOCTH TPYAOJIIOOUS; MHTEPECOM K
paznuyHbiM  chepaM  TIPOPECCHOHAIBHON  JESITEIBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHUEM COBEpINAaTh OCO3HAHHBIA BBHIOOP
Oynymeit mnpodeccur W peanu3oBbIBaTh COOCTBEHHbIC >KM3HEHHBIC IJIaHBI,
TOTOBHOCTBIO W  CIOCOOHOCTBIO K  MaTE€MaTUYECKOMY OOpa3oBaHUIO U
caM000pa30BaHUI0 HA TMPOTSKEHUU BCEU >KU3HH; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKUX 3a/1a4 MaTEMaTUYECKON HAIPaBICHHOCTH.

IK0JIOru4YecKoe BOCIIUTAHHUE:

c()OPMHPOBAHHOCTBIO SKOJOTUYECKON KYJIbTYphl, MOHUMAHHUEM BIIHSHUS
COLIMATIbHO-D)KOHOMUYECKUX IIPOLIECCOB HA COCTOSIHUE NMPUPOJHON U COLMAIBHOMN
Cpelpl, OCO3HaHMEM TJ00AJIbHOIO  XapakTepa 3KOJOTMYECKHX MpoOlieM;
OpUEHTAlMel Ha IPUMEHEHUE MATEMAaTUYECKUX 3HAHUW JUIA DPEIICHUSA 3a1ay
B 00JJaCTH OKpY’Kalolllel cpenbl, IUIAHWPOBAHMUS TIOCTYNIKOB W OLEHKU HX
BO3MO>KHBIX ITOCHEACTBUAN JJIS1 OKPYKAIOIIEH CPEJIbI.

HeHHOCTH HAYYHOI'O MO3HaAHUSA:

C(OPMUPOBAHHOCTHI0 MHMPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKM M  OOLIECTBEHHOM MpPaKTUKW, [OHHUMAaHHUEM
MaTEMaTUYECKOM HayKh Kak c@epbl YeIOBEYECKOW AESITeNIbHOCTH, ATAaroB €€
pa3BUTHA M 3HAYMMOCTH JUIA PAa3BUTHS IMBWIN3ALWH;, OBJIAJACHUEM S3BIKOM
MaTeMaTUKU ¥ MATEMaTUYECKOW KyJIbTYpOW KakK CPEACTBOM IIO3HAHUA MHUPA;
TOTOBHOCTBIO OCYIIECTBISATh IMPOEKTHYK) M HCCIEHOBATEIBCKYIO JESTEIbHOCTD
WHJVBUAYAJIBHO U B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

MertanpenMeTHbIe Pe3yNbTaThl OCBOCHUSI MPOTpaMMbl Y4eOHOTO MpeaMeTa

«MareMaTHKa XapaKTEPUIYIOTCS OBJIaICHUEM
YHUBEPCATBHBIMHA HO3HABAM EIbHBIMU OCUCTNEUSMU, VHUBEPCATbHIMU
KOMMYHUKAMUBHBIMU oelicmeusmu, VHUBEPCATIbHBIMU pecynIsamuHbIMU
OeticmeusMu.

1) Vnusepcanvuovle noznasamenwvusie oeticmausi, obecneyusaiom
Gdopmuposarue 6a308bIX KOSHUMUBHBIX NPOUECCO8 O0OVUAIOWUXCS (0C8OEHUE
Memoo08  NO3HAHUA — OKpYJcaowe2o  mMupa,  NpUMeHeHue  102U4eCKux,

Ucce008amenbcKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).



ba3oBble JJornueckue AeiicTBUA:

BBUIBIIAITH M XapaKTEpU30BaTh CYIIECTBEHHBIC IIPU3HAKM MAaTEMaTHYECKHX
OOBEKTOB, TOHATUH, OTHOIICHUNH MEXAYy MOHATUAMH;  (HOPMYIHPOBAThH
OTIpe/IeTICHUS MMOHATHH; YCTaHABIMUBATH CYIIECTBEHHBINA MPU3HAK KIIACCU(UKALINY,
OCHOBAaHMSI 1151 0000ILEHHS U CPAaBHEHHSI, KDUTEPUHU ITPOBOIMMOIO aHAJIN3a;
BOCIPUHUMATh, (OPMYINPOBATh U MPeoOpPa30BhIBATh CYXKACHUS: YTBEPAUTEIbHBIC
U OTpHIATEIbHbIC, IMHUYHBIC, YACTHBIC U O0IINE; YCIOBHBIE;

BBIBJISIT MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBA3M M IPOTHBOPEUYHS B
dakTax, MaHHBIX, HAOMIOACHUSX M YTBEPXKACHUAX; MpEANiaratb KPUTCPUHU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U IIPOTUBOPEUMIL;

JIeNaTh BBIBOJIBI C HCIIOJIB30BAHMEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX 1 MHAYKTUBHBIX
YMO3aKIIFOYCHHUH, YMO3aKIIFOUEHHUH 110 aHAJIOTUH;

IIPOBOJAUTL CAMOCTOSITENIBHO JOKA3aTEIbCTBA MATEMAaTUYECKUX YTBEPKACHUN
(mpsiMBIE U OT MPOTUBHOTO), BEICTPAUBAaTh apryMEHTALUIO, IPUBOJUTE IPUMEPHI U
KOHTPIIPUMEPBI; 000CHOBBIBaTh COOCTBEHHBIE CY)K/ICHHUS U BBIBOJBL;

BBIOMPATh CIIOCOO pelIeHHs] y4eOHOM 3a/aun (CpaBHUBATH HECKOJIBKO BAPUAHTOB
pelieHusi, BbIOMpaTh Haubojee MNOAXOAIIMA C YY4ETOM CaMOCTOSTENBHO
BBIJICIICHHBIX KPUTEPUEB).

ba3oBble ucciieoBare/ibCKHe JAeiiCTBUA:

UCIIOJIb30BaTh  BOMPOCHl KaK HCCIEAOBATEIbCKUI WHCTPYMEHT TIO3HAHMUS;
(bopMyIMpoBaTh  BONPOCH,  (PUKCHUPYIOIIME  MPOTUBOpEUYUE,  MPOOIIEMY,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH THUIIOTE3y, apTyMEHTHPOBATH
CBOIO TTO3UIIUIO, MHCHHC,

MIPOBOJIUTH CAMOCTOATENFHO CIUIAHUPOBAHHBIN SKCIEPUMEHT, UCCIEIOBAHHE IIO
YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4eCKOoro OObEeKTa, SBIICHUS, Mpolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMHU, SIBJICHUSIMH, TIPOIECCAMU;
CaMOCTOATENLHO (OPMYJIMPOBATH OOOOIIEHUS ¥ BBIBOJBI IO PE3yJbTaTam
MPOBENEHHOTO  HAOMIOJICHUS, HUCCIIEIOBAHUS, OILEHUBATh  JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yIbTaTOB, BEIBOJIOB U 000OIICHHIA;

MPOTHO3WPOBATh BO3MOXHOE pa3BUTHE TMpoOIlecca, a TaKKe BBIJIIBUTATh
MIPEATOJIOKEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ undpopmaunmeii:

BBISBJIATH 1e(ULNTHI HH)OPMALIUY, JAHHBIX, HEOOXOJUMBIX JJIsi OTBETA Ha BOMPOC
Y JUIA PELICHUS 3aa4H;

BBIOMpATh HMH(OpPMALMIO W3 HMCTOYHUKOB PAa3IUYHBIX THUIIOB, aHAJIU3UPOBATH,
CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MHPOPMALIMIO PA3JIMYHBIX BUIOB U (hOpM
MPE/ICTABIICHHUS;

CTPYKTYPUpPOBAaTh HMH(POPMALIMIO, MPEACTaBIATh €€ B Pa3NUUHbIX (PopMax,
WJLTIOCTPUPOBATH TpadUuecKy;



OLIEHUBATh HAJA&KHOCTh MHPOPMALIUU MO CAMOCTOSITENHO C(HOPMYIUPOBAHHBIM
KPUTEPUSM.

2) Vuueepcanvhvie KOMMYHUKAMUGHbBIE OClCMELs, obecneuusaiom
copMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUAIOUWUXCHL.

OO01menue:

BOCIIPUHUMATh U (POPMYJIHPOBATH CYXKIACHUS B COOTBETCTBHHM C YCIIOBUSIMH U
IEIAMU OOIICHUS; ICHO, TOYHO, TPAMOTHO BBIpaXkaTh CBOIO TOUYKY 3PCHHS B YCTHBIX
U TIMCBMEHHBIX TEKCTax, JaBaTh TOSICHEHUS TI0 XOJy peIICHUs 3a/1ayd,
KOMMEHTHUPOBATH TIOJYICHHBIN PE3yJIbTAT;

B XOJi¢ OOCYXIECHHS 3a/JaBaTh BOIMPOCHI IO CYIIECTBY OOCYXIAaEeMOW TEMBI,
mpoOJIeMBbl, pemaeMol 3a7add, BBICKA3bIBATh WJEH, HAIICJICHHBIE Ha TIOWCK
pEIICHMS; COIMOCTaBIATh CBOM CYXKICHUS C CYXKICHUSAMH JPYTUX YYaCTHHUKOB
nuanora, oOHapy)KWBaTh PA3jIMYUe W CXOACTBO TO3UIMH; B KOPpPEKTHOU (opme
bopMyIIMPOBAThH Pa3HOTIIACHS, CBOM BO3PAKCHHS;

MPEACTaBIATh PE3yNbTaThl PEIICHUS 3aJadyd, HKCICPHUMEHTa, HCCIICI0BaHUS,
MIPOCKTA; CaMOCTOATEIIBHO BBIOMpaTh (opMaT BBICTYIUICHHS ¢ Yy4€TOM 3ajad
MIPE3CHTAIIMN 1 OCOOCHHOCTEH ayIUTOPHHU.

CoTpyaHu4vecTBo:

MOHUMATh U UCIIOJIH30BATh MPEUMYIIECTBA KOMAHIHOW U MHAUBUIAYATBEHON pabOThI
IpU pElIeHWHd Y4YeOHBIX 3ajJlay; MPUHUMATh IeJib COBMECTHOM AEsTEIbHOCTH,
IJJAHUPOBATh OpPraHU3aIlMI0 COBMECTHOW pabOThl, paclpenensitb BUIbI padoT,
JIOTOBapUBaThCsI, 0OCYXKJIaTh MPOIECC U Pe3yJbTaT pabOThl; 0000IaTh MHEHUS
HECKOJIbKUX JIFOJCH;

y4acTBOBaTh B TpynmoBbIX (opmax paboTsl (00CyxkaeHUs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE); BBITIOJHATH CBOIO YaCTh Pa0OTHI U KOOPIMHUPOBATH
CBOM JEUCTBUS C IPYTUMHU YWi€HAMU KOMaHbl, OLIEHUBATh KA4€CTBO CBOETrO BKJIaJa
B OOmUHA TPOAYKT TO KpPUTEPUSIM, CHOPMYIHUPOBAHHBIM yYaCTHUKAMU
B3aUMOJCHUCTBU.

3) Vnusepcanvhuvle pecynamugnsle oeticmsust, 0b6ecneuusarom
GopmuposaHrue cMbICIOBbIX YCIMAHOBOK U HCUZHEHHBIX HABLIKOG TUYHOCHIU.

Camoopranusanus:

COCTaBJISITh IJIaH, AJITOPUTM PEILIEHUs 3a]]aul, BEIOUPATh CIIOCO0 pPEeLICHUS C

y4E€TOM UMEIOIIMUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh

U KOPPEKTUPOBATH BAPUAHTHI PEIICHUH ¢ Y4ETOM HOBOM MH(OpPMALIUU.
CaMOKOHTPOJIb:

BIIAJICTh HABBIKAMHU IO3HABATEIILHON PEQIIEKCUU KaK OCO3HAHMS COBEPIIIAEMBIX
JEUCTBUNM W MBICIUTEIBHBIX MPOIECCOB, MX PE3yIbTaTOB; BIAACTh CIOCOOAMU



CaMONPOBEPKH, CAMOKOHTPOJISI IPOLECCA U PE3YIJIBTATA PEIICHUS] MATEMAaTUYECKOM
3a/1a4y;

NPEABUNIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IPU PEUICHUU 334U,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENbCTB, JaHHBIX,
HaWJIEHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE pe3yjbTaTa LETU U YCIOBUSAM, OOBSCHATH MPUYUHBI
JOCTHKEHUSI WIIM HEIOCTUKEHUSI PE3YJIbTaTOB JIESITEIIbHOCTH, HAXOJUTh OIIMOKY,
JaBaTh OLEHKY IPHOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI
10 KITACC
OnepupoBarh NOHATUAMU: TOUYKA, IPsIMasi, INIOCKOCTb.

[IpyMEHATP aKCHOMBI CTEPEOMETPUM W CIEACTBUS U3 HUX IPU PELICHUH
Ir€OMETPUYECKUX 3a/1a4.

OnepupoBaTh MOHITUAMU: NAPATJICILHOCTh U MEPHEHIUKYISIPHOCTD MPAMBIX
U IUTOCKOCTEM.

KnaccudunmpoBats B3aUMHOE pPAaCIOJIOKEHHE NPSIMBIX M IUIOCKOCTEH B
MIPOCTPAHCTBE.

OmneprpoBaTh MOHATUSAMU: JBYTPaHHbBIN YTOJI, TPaHU JBYTPAHHOIO yIiia, peOpo
JBYIPAHHOTO yTJIa; JIMHEWHBIM YroJl JBYTPAaHHOIO YyIUIa; TpagycHas Mepa
JIBYIPaHHOTO yTJIA.

Ol'IepI/IPOBaTB IMOHATHUAMHU. MHOI'OI'PAHHHK, BBIHYKHBIf/'I u HCBBIHYKHBIﬁ
MHOI'OI'paHHHUK, 3JICMCHTBI MHOI'OI'paHHHKA, HpaBHHBHBIﬁ MHOI'OI'PAaHHHUK.

Pacno3HaBaTh OCHOBHBIE BH/bl MHOTOTPAaHHMKOB (NIMpaMHla; NpU3Ma,
PSIMOYTOJIBHBIN NapaJijiesienunes, Kyo).

KnaccuduumpoBare ~ MHOTOIpaHHHKH, BbIOMpas  OCHOBaHUS A
KJacCU(pUKaUuU (BBINYKJIblE W HEBBINYKJIblE MHOTOIPAHHUKH; TPaBUIIbHBIC
MHOTOI'PAHHHKH; IPSIMBIE U HAKJIIOHHBIE MIPU3MBI, TapaJUICICIUIEABI).

OnepupoBaTh NOHATUSIMU: CEKYIAsl MJIOCKOCTh, CECUCHUE MHOTOIPAaHHUKOB.
OOBSACHSITH TPUHIUIIBI TIOCTPOCHUS CEYEHUM, UCTIOIB3YS METOI CIIEIOB.

CtpouTh c€4eHUsI MHOTOTPAaHHUKOB METOJIOM CJIE/IOB, BHIITOIHATH (BBIHOCHBIE)
IJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTBHIX 00BbEMHBIX (DUTYp: BUJ CBEpPXY, COOKY,
CHM3Y.



Pematsn 3aJ1a91 Ha HaXOKJACHHUC I'COMCTPUICCKUX BCIIMYHH I10 o6pa3uaM nin
alropuTMaM, IpPHUMCEHAA HN3BCCTHBIC AHAJIUTHYCCKHEC MCTOJAbI IIpW PCIICHHUU
CTaHIAaPTHBIX MATCMATHYCCKHX 3a/1a4 Ha BBIYUCJIICHHUC paCCTOSIHI/Iﬁ MCIKAY ABYM:I
TOYKaMH, OT TOYKH [0 Hp}IMOI?I, OT TOYKH OO INIOCKOCTH, MCIKAY
CKPCIIUBAOIMUMUCH IIPAMBIMU.

Pematsp 3aa49i Ha HaXOXIACHHC I'COMCTPHUUCCKHUX BCJIMYMUH I10 06pa3uaM N
AITropuT™MaM, IPUMCHAA HN3BCCTHBIC AHAJIMTHYCCKHUC MCTOJAbI IIpW PCIICHHUUN
CTaHAAPTHBIX MaTEMATHYCCKUX 3agad Ha BBIYMCJIICHHUC YIJ10B MCKOY
CKpCIIMBAOIUMHUCA  IIPAMBIMH, MCKIAY HpﬂMOfI N INIOCKOCTBIO, MCIKAY
IUIOCKOCTSAMU, ABYI'PAHHBIX YIJIOB.

Bbruncnsate 00bEMBI U IUIOIIAM NOBEPXHOCTEH MHOIOIPAaHHUKOB (IpHU3Ma,
NUpaMU/Ia) C IPUMEHEHUEM (POPMYIT; BEIUKUCISTH COOTHOLICHHS MEX 1Y TUIOIIAIIMU
MOBEPXHOCTEHN, 00BEMaMU MOOOHBIX MHOTOI'PAaHHUKOB.

OnepupoBaTh MOHATHSIMHU: CUMMETPHS B IIPOCTPAHCTBE; LEHTP, OChb U
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (PUTYPHI.

W3Bnekatp, mnpeoOpa3oBeIBaTh U HHTEPNPETHPOBATH HHGMOpPMALMIO O
IIPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTypax, MPEJACTaBICHHYIO Ha YepTexax U
PUCYHKaX.

[TpumeHsaTh TeoMeTpraecKue (PaKThI IS PEIICHHS CTEPEOMETPUUIECKUX 3a1ad,
MIPEANOJIaraloMX HECKOIbKO I1aroB PeIIeHus, €CJIM YCIOBUS IPUMEHEHUS 3a/1aHbl
B sIBHOU (popme.

[IpumeHaTs TpoCTEHIIME NPOTrPpaMMHBIE  CPEACTBA U JJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a7ay.

[IpuBOONTH NpHUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEM B NPUPOIE U
JKU3HU, PACIIO3HABATH IIPOSIBIICHUE 3aKOHOB N'€OMETPUHU B UCKYCCTBE.

IIpuMeHATh MOJyYEHHBIE 3HAHUSA HA IIPAKTUKE: aHAJIU3UPOBATH PEajbHbIC
CUTyallMd W NPUMEHATb HM3YYEHHBIE TOHATUSA B IPOLECCE IIOMCKA PEIICHUS
MaTeMaTU4YeCKl CQOPMYIHPOBAHHONM MPOOIEMBI, MOJEIUPOBATH pealbHbIC
CUTyallud Ha S3bIKE TEOMETPUHM, HCCIENOBATh IIOCTPOEHHBIE MOJEIU C
WCIIOJIb30BAaHUEM T€OMETPUUYECKUX TTOHITHI U TEeOpeM, anmnapara aareOpsl; pemaTh
MIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYMH.

11 KIIACC

OmneprpoBaTh MNOHATHUAMU: IWIMHIPUYECKAs TMOBEPXHOCThb, OOpa3yolue
UMJIMHAPUYECKON MOBEPXHOCTH; LIMJIMHP; KOHUYECKast IOBEPXHOCTh, 00pa3yroume
KOHUYECKOM OBEPXHOCTH, KOHYC; cpepuueckasi IOBEPXHOCTb.



Pacno3naBath Tena BpamieHus (IIIMHAP, KOHYC, cdepa U map).
OOBACHATH CLIOCOOBI MOTYUYEHUS TEJl BpALLIEHUSI.
KnaccugumupoBaTs B3auMHOE pacroyioskeHue chepsl U MI0CKOCTH.

OnepupoBaTh NOHATUSMU: IIAPOBOM CErMEHT, OCHOBAaHUE CETMEHTA, BhICOTA
CErMEHTa; IIApOBOM CJIO, OCHOBAaHUE IIAPOBOTO CJIOS, BBICOTA IIAPOBOrO CIOS;
IapOBOM CEKTOP.

Boruucisate  00BEMBI M IUIOHMIAAM  TOBEPXHOCTEH  Ted  BpalllCHUS,
TEOMETPUUYECKUX TEJN C IPUMEHEHUEM (HOPMYI.

OmneprpoBaTh NOHITUSAMH: MHOTOTPAaHHUK, BIICAHHBIN B chepy U ONMMcCaHHBIN
okoJ10 cepsl; chepa, BMCaHHAs B MHOTOTPAHHUK WJIM TEJIO BPALLCHMUSL.

BeIUucIATh COOTHOIICHHS MEXIY IUIOMIAAIMU TOBEPXHOCTEH M 00BEMaMu
MOTOOHBIX TEI.

N300paxxkarb u3ydyaemble (QUTYpbl OT PYKM M C HMPUMEHEHHUEM MPOCTHIX
4epTEKHBIX UHCTPYMEHTOB.

BbINONHATE (BBIHOCHBIE) TUIOCKUE YEPTEKU U3 PUCYHKOB IIPOCTHIX O0BEMHBIX
duryp: BUJI CBEpPXY, COOKY, CHU3Y; CTPOUTH CEYEHUS TEJ BPALLIECHUA.

W3BnekaTp, HMHTEPIPETUPOBATH U NPEOOPa3oBbIBATh HHPOPMALHIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PUrypax, MPEACTaBICHHYIO Ha YepTekax U
PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BpInonHATh AEUCTBUS CIIOKEHUST BEKTOPOB, BBIYMTAHUS BEKTOPOB U
YMHOKEHHSI BEKTOPA HA YUCII0, OOBACHSTH, KAKUMHU CBOWCTBAMH OHU 00JIaJaIOT.

[IpuMeHTh MpaBuiIO HNapasuiesenuIeaa.

OnepupoBaTh MOHSATUSIMU: JI€KAPTOBBI KOOPJUHATHI B MPOCTPAHCTBE, BEKTOD,
MOJYyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPa, YOI MEXIY
BEKTOpaMU, CKaJSIPHOE MPOU3BEJICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHbIE
BEKTOPBI.

HaxoauTe cyMMy BEKTOPOB U IIPOU3BENECHUE BEKTOPA HA YUCIIO, YTOJI MEXKIY
BEKTOpaMH, CKaJspHOE TMPOU3BEIAECHUE, pACKIAAbIBATh BEKTOp 1O JBYM
HEKOJJIMHEAPHBIM BEKTOPaM.

3aI[aBaTB IIJIOCKOCTL YPAaBHCHHUEM B )]CK&pTOBOﬁ CUCTEMC KOOpPpAMWHAT.



[TpumeHsaTs reoMeTpudecKkre (GakThl Il PEIICHUS CTEPEOMETPUUSCKUX 3a1ad,
MPEOJIarafoIIUX HECKOJIBKO MIAr0B PEIISHUs, €CIH YCIOBUS IPUMEHEHUS 3aaHbl
B SIBHOH (hopme.

Pematsp HpOCTCﬁIHHG ICOMCTPHUUCCKHUC 3alda4d Ha IIPHUMCHCHHUC BCKTOPHO-
KOOPpAWMHATHOI'O MCTOJA.

Pematn 3aJadyn Ha JOKa3aTCJIbCTBO MATCMAaTHYCCKUX OTHOILICHUNM U
HaXO0XIACHHUC T'COMCTPUYCCKUX BCIIMYHNH I10 06pa3uaM HJIK aAJITOpUTMaM, IIPUMCHA
HN3BCCTHBIC MCTOABI ITPU PCHICHUN CTAHAAPTHBIX MATCMATHYCCKUX 3a1a1.

[IpumeHsATh  mpocTeillie NporpaMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUN CTEPEOMETPUUECKUX 3a]1au.

[IpyBOINTH NpPHUMEPHI MATEMAaTUYECKUX 3aKOHOMEPHOCTEW B MNPHUPOAE H
JKU3HU, PACIIO3HABATH IIPOSIBIICHUE 3aKOHOB N'€OMETPUHU B UCKYCCTBE.

IIprMeHATh MOJyYEHHBIE 3HAHUSA HA IIPAKTUKE: aHAJIU3UPOBATH PEajbHbIC
CUTyallMd W NPUMEHATb HW3YYEHHBIC IIOHATHS B MPOLECCE IOUCKA PEIICHUS
MaTEeMaTUYeCKH CQOPMYIHPOBAHHON NPOOJIEMBbI, MOJAEIUPOBATh pPEAIbHbBIE
CUTyallMl Ha S3bIKE TEOMETPUHU, HCCIENOBATh IIOCTPOECHHBIE MOJEIN C
UCITOJIb30BAaHUEM T€OMETPUUYECKUX TOHITHI U TEOpeM, anmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKNX BEJINYHUH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
Hert/ HaumenoBanue pa3zienoB U TeM nporpaMmbl ‘ KommuectBo wacos ‘ DnekTpoHHBIE (IUGPOBEIC)
Bcero| Kontponbnbie [IpakTryecKue obpasosatenbHbIe PeCypehl
paboThl paboThl
|l ”BBGI[CHI/IC B CTEPEOMETPHUIO H 3 H H H ‘
2  |[IpsaMble U IIIOCKOCTH B TpocTpaHcTBe. [lapamiensHOCTh 16 1 Karanor (lesson.edu.ru)
OPSIMBIX | IIJIOCKOCTEH
|3 ”Hepl‘[eHI[I/IKyJ'I}IpHOCTL MPSAMBIX U IJIOCKOCTEH H 13 H 1 H HKaTanor (lesson.edu.ru) ‘
|4 ”yFJ'IBI MEX1y IPSMBIMH U TIOCKOCTSIMU H 8 H 1 H HKaTanor (lesson.edu.ru) ’
|5 ”MHOFOFpaHHI/IKI/I H 15 H 1 H HKaTanor (lesson.edu.ru) ’
|6 ||O6’I)éMI>I MHOTOI'PAaHHUKOB H 9 H 1 H HKaTanor (lesson.edu.ru) |
|7 ”HOBTOpeHI/IeI CEYEHMS, PACCTOSIHUS U YIJIbI H 4 H H H |
|OBIIEE KOJIMYECTBO YACOB I10 [TIPOI'PAMME | 68 | 5 [ 0 I |
MOYPOYHOE INIAHUPOBAHHUE
10 KJIACC
Hert/ Tema ypoxka ‘ KonnuecTBo yacos ‘ [Hara OneKTpoHHbIE HU(POBBIE
Beero|| KonTpossHbie [MpakTnueckue || M3YHCHHA 0obpazoBaTenbHbIE PeCypCEI
paboThI paboTHI
|1 ||Hpez[MeT CTEpPEOMETPUU H 1 H H Hl Heemns HYDOK (lesson.edu.ru) ’
|2 ”AKCI/IOMLI CTEpPEOMETPUH H 1 H H Hl HeJens H ’
|3 ||H6KOTOpI)Ie CIIEJICTBUS U3 aKCHOM H 1 H H HZ HeOes H ’
|4 ||HapannenLHLIe IPsIMBIE B IPOCTPAHCTBE H 1 H H HZ HeJens H ‘
|5 ”HapaJ'UICJ'IBHOCTB TPEX MPSAMBIX H 1 H H H3 Heems H ‘
|6 ”HapaJ'UICJ'IBHOCTB IPSIMOM U TUIOCKOCTH H 1 H H H3 ICHE H ‘
|7 ”HapaJ'UICJ'IBHOCTB IPSIMO U TUIOCKOCTH H 1 H H H4 Hesems H ’



https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/lesson/5e88f16a-c240-48cc-9adb-db2cab0bdbf7?backUrl=%2F02.3%2F10

Het/ Tema ypoxka ‘ KonunyecTBo 4acos ‘ [Hara DJEeKTPOHHBIE IUPPOBBIE
Beero|| KontponbHbie [IpakTnueckue | A3YICHUA obpasosatenbHbIe Pecypehl
paboThI paboThl

|8 ||CerH_[I/IBaIOHII/IGC${ psIMbIE H 1 H H H4 HEIEIs H ‘
|9 ||Yrm,1 C COHAITPABJICHHLIMU CTOPOHAMU H 1 H H HS HeJeIs HYDOK (lesson.edu.ru) ‘
|1O ||Yr011 MEXy MPSMBIMU H 1 H “ HS Henens H |
|11 ||Yr011 MEXIy HPSMBIMU H 1 H H H6 HeZeIs H |
12 |[KonTtpoawsHas padora Nel mo teme «Ilapamnensrocts || 1 1 6 Henens

TIPSIMBIX )
|13 ||HapanﬂenLHble MJIOCKOCTH H 1 H H H7 HeJIeIs H |
|14 ||CBOﬁCTBa MapajuieibHbIX TNIOCKOCTEN H 1 H H H7 HEeJens H |
|15 ||CB017ICTBa napasuleibHbIX TUIOCKOCTEN H 1 H H HS HEIEIs H |
16 |Terpasnp L1 ] | |8 nenens | |
|17 ||Hapannenennnen H 1 H H H9 HEIEIs H ’
|18 ||3anaq1/1 Ha TIOCTPOEHUE CEYCHHUMH H 1 H H H9 HeJeIs HYDOK (lesson.edu.ru) ’
|19 ||3anaq1/1 Ha TTOCTPOEHUE CEUCHH I H 1 H H HIO Henens HYDOK (lesson.edu.ru) |
|20 ||3anaq1/1 Ha TTOCTPOEHUE CEUCHHI H 1 H H HIO Henens HYDOK (lesson.edu.ru) |
21 |KonrtponsHas padota Ne2 o teme «llapamnensHocts | 1 1 11 nenens

TUTOCKOCTE»
|22 ||HepneHImen${pH00TL IIPSIMBIX B IPOCTPAHCTBE H 1 H H Hll HeJens H |
23 |[[lapannensHbIe PsSMBIC, TIEPIICHIUKYIISIPHBIC K 1 12 menens

IUIOCKOCTH
|24 ||HpH3HaK MEPIEHANKYIISIPHOCTH MIPSAMOMN U HJ'IOCKOCTI/IH 1 H H H12 HEJeIs H ’
|25 ||HpH3HaK MEPIEHANKYIISIPHOCTH MIPSAMOMN U HJ'IOCKOCTI/IH 1 H H H13 HeJens H ’
|26 ||TeopeMa 0 MPSIMOM, EPIEHIUKYIIPHOU K HJ‘IOCKOCTI/IH 1 H H H13 Hezens HYDOK (lesson.edu.ru) ‘
|27 ”PaCCTOSIHI/Ie OT TOYKH J0 INIOCKOCTH H 1 H H H14 Henenas HYDOK (lesson.edu.ru) ‘
|28 ”PaCCTOSIHI/Ie OT TOYKH J0 INIOCKOCTH H 1 H H H14 Henenas HYDOK (lesson.edu.ru) ‘



https://lesson.edu.ru/lesson/4940b757-cab7-49ef-8314-e9f108d0d1c4?backUrl=%2F02.3%2F10
https://lesson.edu.ru/lesson/eb2f786e-ff26-4bfc-bfb9-f6da8038efd2?backUrl=%2F02.3%2F10
https://lesson.edu.ru/lesson/eb2f786e-ff26-4bfc-bfb9-f6da8038efd2?backUrl=%2F02.3%2F10
https://lesson.edu.ru/lesson/eb2f786e-ff26-4bfc-bfb9-f6da8038efd2?backUrl=%2F02.3%2F10
https://lesson.edu.ru/lesson/29832d4a-1fd3-404d-8edb-c55b7c7321c8?backUrl=%2F02.3%2F10
https://lesson.edu.ru/lesson/93167e33-a6bf-4032-8b8c-d839e07af2a5?backUrl=%2F02.3%2F10
https://lesson.edu.ru/lesson/93167e33-a6bf-4032-8b8c-d839e07af2a5?backUrl=%2F02.3%2F10

Het/ Tema ypoxka ‘ KonunyecTBo 4acos ‘ [Hara DJEeKTPOHHBIE IUPPOBBIE
Beero|| KontponbHbie [IpakTnueckue | A3YICHUA obpasosatenbHbIe Pecypehl
paboThI paboThl
|29 ||TeopeMa 0 TPEX MEPICHAUKYIApax H 1 H H HIS HeeIIs H ‘
|3O ||TeopeMa 0 TpEX MepHeHIUKyIIpax H 1 H H HIS HeJens H ‘
|31 ||Yr011 MEXy MPSIMOH U TUNIOCKOCTBIO H 1 H “ H16 Henens H |
|32 ||Yr011 MEXIy MPSMOH U TUIOCKOCTBIO H 1 H H H16 HeJIeIs H |
|33 ||I[ByrpaHHLII7I yroi H 1 H H H17 He/Iens H |
|34 ||I[ByrpaHHLII7I yroi H 1 H H H17 He/Iemns H ‘
|35 ||I[ByrpaHHLII7I yroi H 1 H H H18 He/Iemns H ’
|36 ||Hp1/13HaK NEPIEHIUKYJIIPHOCTH JBYX IUIOCKOCTEH H 1 H H HIS Hezemns H ’
|37 ||Hp1/13HaK NEPIEHIUKYJIIPHOCTH JBYX IUIOCKOCTEN H 1 H H H19 Heemns H |
|38 ||Hps[Moyr0m>HLH71 napaiyiesIeuIe/1 H 1 H H Hl9 HeJIeIs H |
|39 ||Hp;1Moyr0anLII7I napasuleeTuIe H 1 H H HZO Heems H |
40 |KontposbHas pabota Ne3 o teme 1 1 20 nenens
«[leprieHAMKYISIPHOCTH MPSMBIX U TUIOCKOCTEW»

|41 ”HOHHTI/IG MHOTOTPaHHUKA H 1 H H H21 Heaes H |
|42 ||HpH3Ma H 1 H H HZI HEIEIs HYDOK (lesson.edu.ru) |
|43 ||HpH3Ma H 1 H H HZZ Henems HYDOK (lesson.edu.ru) ‘
|44 ||HI/IpaMI/IL[a H 1 H H HZZ HEIEIs H ’
|45 ”HI/IpaMI/IJIa H 1 H H H23 HeOes H ‘
|46 ||HpaBI/mLHasI nupamuaa H 1 H H H23 Hezens H ’
|47 ||HpaBI/mLHasI nupaMua H 1 H H H24 HeJens H ‘
|48 ||YceqéHHa;1 nupamuaa H 1 H H H24 Henenas H ‘
|49 ||YceqéHHa;1 nupamuaa H 1 H H H25 Henenas H ‘
|5O ||CI/IMMeTpI/I$I U IPOCTPAHCTBE H 1 H H H25 ICHE H ’



https://lesson.edu.ru/lesson/a1faa434-6352-4200-a4aa-e8f21b34170e?backUrl=%2F02.3%2F10
https://lesson.edu.ru/lesson/a1faa434-6352-4200-a4aa-e8f21b34170e?backUrl=%2F02.3%2F10

Het/ Tema ypoxka ‘ KonunyecTBo 4acos ‘ [Hara DJEeKTPOHHBIE IUPPOBBIE
Beero|| KontponbHbie [Ipaktuyeckue || M3YICHUA obpazoBaTenbHbIE PeCypChI
paboThI paboThl

|5l ”HOHHTI/IC MPaBUJILHOTO MHOTOT'pAHHUKA H H H H26 HeJens H ‘
|52 ”HOH}ITI/IG IIPaBHWJIBHOTO MHOI'OI'PaHHUKA H H H H26 Hezens H ‘
53 | DneMeHTH CHMMETPUHU TPAaBUIIBHBIX 27 nepens

MHOTOTPaHHUKOB
54  ||[DneMeHThl CHMMETPHUH NMPAaBUIBHBIX 1 27 Henens

MHOTOT'PaHHHKOB
55 |[Kontposbhas pabora Ne4 o Teme 1 1 28 Hemens

«MHOrorpaHHUKN»
56 |[[lonsarue o6bema. OOBEM MPSIMOYTOIHHOTO 1 28 nemens

napasuiesenumneia
|57 ||O61;eM MPSIMOYTOJIBHOTO MapasuielienuIea H 1 H H H29 HEeeIs H ’
|58 ||O6’I)6M NPSAMON MPU3MBbI H 1 H H H29 Henest H ’
|59 ||O6’I)6M MPSIMOY TIPU3MBI H 1 H H HSO Henens H |
|60 ||O6’I)6M HaKJIOHHOM MPU3MBI H 1 H H HSO Henens H |
|61 ”06’LCM HAKJIOHHOH NPU3MBbI H 1 H H H31 Heemns H |
|62 ||O6LéM MUPaMU/IBI H 1 H H H31 HeZes HYDOK (lesson.edu.ru) ‘
|63 ||O6LéM MUPaMU/IBI H 1 H H H32 HeZes HYDOK (lesson.edu.ru) ’
64 |[KontpombHas pabora Ne5 o teme "OOBbEMBI 1 1 32 "enmenst

MHOTOTPaHHHUKOB"
|65 ”HOBTOpeHI/Ie H 1 H H H33 Henens H ‘
|66 ”HOBTOpeHI/Ie H 1 H H H33 Henens H ’
|67 ”HOBTOpeHI/Ie H 1 H H H34 Henems H ’
|68 ||HOBTOpeHI/Ie H 1 H H H34 HeJeIIs H ’
|OBILEE KOJITMYECTBO YACOB I10 [IPOTPAMME || 68 || 5 [ 0 [ |



https://lesson.edu.ru/lesson/c38a768d-8281-4567-8ace-0d2c38f0fc1e?backUrl=%2F02.3%2F10
https://lesson.edu.ru/lesson/c38a768d-8281-4567-8ace-0d2c38f0fc1e?backUrl=%2F02.3%2F10




