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INOACHUTEJIBHASA 3AIIMCKA

Pabouast mporpamma ydeOHOro Kypca «I'eomerpus» 0a30BOr0 ypOBHS s
oOyuarormuxcst 10 —11 kmaccoB pa3paboraHa Ha ocHOBe DeaepanbHOTO
rocyZIapCTBEHHOTO 00pa30BaTENBHOIO CTaHAAPTa CPEAHETro O0IIero o0pa3oBaHus,
C YyuéTOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUN, MPEABABIAEMBIX K
MaTeMaTH4eCcKoMy OOpa3oBaHUIO, WU TPATUIUNA POCCUUCKOTO 0Opa3oBaHUS.
Peanuzanus nporpamMMbl 00ecrieunBaeT OBIAJACHUE KIFOYEBBIMU KOMIIETECHITUSIMH,
COCTABJISIFONIIUMU OCHOBY JJIS CaMOPa3BUTHsI M HENPEPHIBHOTO 00pa3oBaHUS,
IEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO MW I[I03HABATEIILHOTO pa3BUTHUS
JUYHOCTHU O0YYarOIIUXCS.

HEJIM N3YYEHUS YYEBHOI'O KYPCA

BaxxHocTe y4eOHOro Kypca TE€OMETPUM Ha YpPOBHE CpEIHEro oOLIero
oOpa3oBaHMsl OOYCIIOBJIEHA MPAKTUYECKOW 3HAYUMOCTBIO METANpEeAMETHbIX U
OPEIMETHBIX PE3YJbTATOB OOYUYEHHUS T'€OMETPUM B HAIPABICHUU JMYHOCTHOIO
pa3BuTus oOydaronuxcsi, (GopMUpPOBaHUS (PYHKIIMOHAIBHOM MaTeMaTUYECKOU
TPaMOTHOCTH, U3YYCHHUS APYTUX yUEOHBIX AUCUMILINH. PazButue y oOyuarommxcs
NPaBWIBHBIX MPEJICTaBICHUNA O CYIIHOCTH M TMPOMCXOKJICHUH T€OMETPUUYECKHX
abcTpakuui, COOTHOLIEHUH PEATBbHOTO U HUACAIBHOT0, XapakTepe OTpa)KeHUs
MaTeMaTHYECKON HayKO! SIBIEHUH U IIPOLIECCOB PEaIbHOI'0 MUPA, MECTE T€OMETPUN
B CHCTEME HayK W POJIM MAaTEMaTHYECKOTO MOJEIUPOBAHUS B HAyYHOM MO3HAHUU
U B IIPAKTHKE CIIOCOOCTBYET (HOPMUPOBAHHUIO HAYYHOTO MUPOBO33PECHUS yUAIIHXCA,
a TaK)Ke KauyeCTB MBILIUICHUS, HEOOXOAUMBIX IJisi aJanTalld B COBPEMEHHOM
o0111eCTBE.

I'eometpust siBasieTcss OAHUM K3 0a30BbIX MPEIMETOB HA YPOBHE CPEIHETO
oOmero oOpa3oBaHMs, TaKk Kak OOECIEYMBAET BO3MOXHOCTb H3YYEHHUSA Kak
JTUCIMILTAH €CTECTBEHHO-HAYYHON HAMpPaBICHHOCTH, TaK U TYMaHUTapHOM.

Jlormueckoe MbIlUIeHHE, (HOPMHUPYEMOE NpPU H3YYEHHH OO0YyYaroIMMHCS
HNOHATUHHBIX OCHOB T€OMETPUU U IOCTPOCHUHU LEMOYKHU JOTMUECKUX YTBEPKICHUN
B XOJI€ pEIIEHUS TeOMETPUYECKHX 3a7ad, YMEHHUE BBIIBUTATH U ONPOBEPraTh
TUIOTE3bl HEMOCPEACTBEHHO MCHOJB3YIOTCS MPHU PEUIEHUH 3a]ad €CTECTBEHHO-
HAYYHOTO LIMKJIA, B YaCTHOCTHU U3 Kypca (pU3uKu.

YMeHue opueHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJIb BO
BCEX 00JacCTIX AEATENbHOCTU uenoBeka. OpHEeHTalMs 4esl0oBEeKa BO BPEMEHH U
IPOCTPAaHCTBE — HEOOXOJMMOE YCIOBUE €ro COIMalbHOro ObITHS, (opma
OTPaXXEHUsI OKPYKAIOIIEr0 MHUPA, YCIOBHE YCIEIIHOTO MO3HAHUSA U AaKTUBHOIO
npeoOpazoBaHusi  jAeWcTBUTENbHOCTUH.  OmnepupoBaHue  MPOCTPAHCTBEHHBIMU
oOpa3aMu 00beIUHSET pa3Hble BUAbl YU4EOHOM U TPYIOBOM AESITEIBbHOCTH, SBJIAETCS



OJTHUM U3 NpOo(EeCcCHOHATBHO BAXKHBIX KayecTB, IMOATOMY akTyajbHa 3ajaua
dbopmupoBaHus y  oOydaromMxcsi MNPOCTPAHCTBEHHOTO  MBINUJICHUS KAk
Pa3HOBHUJIHOCTH OOpa3HOrO MBIIUIEHUS — CYIIECTBEHHOIO KOMIIOHEHTa B
HOJITOTOBKE K MPAKTUYECKON AESATENHHOCTH [0 MHOTUM HaIIPaBJICHUSM.

Llens ocBoenust mporpamMmbl ydeOHOTro kypca «l'eomerpus» Ha 6a3zoBOoM
ypoBHE 00yueHus — oOIeoOpa3oBareibHOE U OOILIEKYJIbTYpHOE pa3BUTHE
oOyyaronuxcs yepe3 odecrneueHrne BO3MOKHOCTH MPUOOPETEHUS U UCTIOJIb30BAHUS
CUCTEMAaTUYECKUX TE€OMETPUYECKUX 3HAHMM M  JAeUCTBUHM, cHenupUuyHbIX
F€OMETPUH, BO3MOXXHOCTH  YCIEIIHOTO MPOAODKEHUS  00pa3oBaHUs IO
CHELUATBHOCTSIM, HE CBSI3aHHBIM C IPHUKJIAJHBIM UCIIOJIb30BAHUEM T€OMETPUHU.

[Iporpamma no reoMeTrpuu Ha 0a30BOM YpOBHE IMpeJHA3HAYEHA s
oOyyJarouuxcsi CpeiHel MIKOJbl, HE UCIBITHIBABIINX 3HAYUTENIbHBIX 3aTPYIHEHUN
Ha YpOBHE OCHOBHOIO 0011ero oopa3zoBanusi. Takum 00pa3oMm, oOydaroniuecs: Ha
0a30BOM YpPOBHE JJOJKHBI OCBOUTH O0IIIME MAaTEMaTUYECKNE YMEHHS, CBSI3aHHBIE CO
cHenu(puKoil reoMeTpun U HeoOXOUMBbIE ISl )KU3HU B COBPEMEHHOM OOIIECTBE.
Kpome 3TOro, oHu UMEIOT BO3MOXKHOCTh U3yUUTh T€OMETPUIO Ooiee ri1y0oKo, eciiu
B JlaJbHEHIIEM BO3HMKHET HEOOXOAMMOCTh B T'€OMETPUYECKHX 3HAHUSAX B
npo(ecCHOHaTBLHOM NeITeTHHOCTH.

JlocTuKeHHe 1eMM OCBOCHHUS MPOrpaMMbl OOECIEUMBAETCS pPEUICHHEM
COOTBETCTBYIOIIMX 3anad. [IpuopuTeTHBIMHM  3aJadyaMud  OCBOCHHUS  Kypca
«I"eometrpun» Ha 6a30BoM ypoBHE B 10—11 kiaccax sBisitoTCS:

e (GopMHpOBaHHE TIPEACTABICHUS O TEOMETPUM KaK YacTU MHUPOBOU

KYJbTYPBI H OCO3HAaHUE €€ B3aUMOCBSI3H C OKPYKAOIIUM MUPOM;

e (dopMHpOBaHUE TIPEACTABICHHS O MHOTOIPAaHHUKAX U TelaX BpaIIeHUs Kak
0 BAOKHEWIIIMX MaTeMaTHYECKUX MOJIENSIX, MO3BOJSIONIUX OIMUCHIBATH U
U3ydaTh pa3HbIe SABJICHUS OKPYKAIOLIEro MUPA;

e (GopMHpOBaHHE YMEHUS pACIO3HaBaTh Ha YepTexKax, MOJAEIAX MU B
peaIbHOM MHUpPE MHOTOTPAHHUKHU U TeJla BPaIllCHHUS;

e OBJIQJICHUE METOAAMM PELICHMs 3aJad Ha MOCTPOEHHUS HAa M300pakKeHUAX
IPOCTPAHCTBEHHBIX PUTYD;

e (GOpMHpPOBaHHE YMEHHS ONEPUPOBATH OCHOBHBIMU MOHATHUSIMH O
MHOTOI'paHHHUKaX U TeJaX BPalllEHUsI U UX OCHOBHBIMHU CBOMCTBaMU;

e OBJIAJICHHE  QJITOPUTMAaMHM  pEIICHHS  OCHOBHBIX  THIIOB  3a7ady;
dbopMHpoBaHHEe yMEHHUS  TPOBOJUTH  HECJOXKHBIE  JOKa3aTeJbHbIC
pPacCyXJIeHUS B XOJIe¢ PEILIEHUs CTEPEOMETPUYECKUMX 3aJady U 3a7ad C
PAKTUYECKUM COZEPIKAHUEM;

* Ppa3BUTHE MHTEIUICKTYaJIbHBIX U TBOPUECKHUX CIIOCOOHOCTEN 00yUaronInXcs,
NIO3HABATEJILHON aKTUBHOCTH, MUCCIIEI0OBATEIbCKUX YMEHUN, KPUTHUYHOCTH
MBIIILJICHUS;



* (opmupoBaHue PYHKIIMOHAIBHON IPAMOTHOCTH, PEJIEBAaHTHON Fr€OMETPHUU:
YMEHHE PACIIO3HABATh MPOSIBICHUS T'€OMETPUUYECKUX MOHITUH, 0OBEKTOB
Y 3aKOHOMEPHOCTEN B PEAIbHBIX )KU3HEHHBIX CUTYyalUsX U MPU U3YUEHUU
OpYruX  y4eOHbIX  MpPEIMETOB,  MPOSBICHUA  3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (HOpMyIHpPOBATh UX HA A3BIKE TEOMETPHUM U CO3/1aBaTh
IF€OMETPUYECKAE MOJCIH, IPUMEHATh OCBOCHHBIM TI'€OMETPUYECKUN
anmapar g pEUleHUus IPaKTUKO-OPUEHTUPOBAHHBIX 3ajad,
MHTEPIIPETUPOBATh U OLIEHUBATH MTOJYyYECHHBIE PE3YJIbTATHI.

OTnUYUTEeNbHON OCOOEHHOCTHIO MPOTPAaMMBI SBIISETCS BKIIOYEHHE B KypC
CTEPEOMETPHUM B HAYaJIE€ €r0 U3YYEHHUs 3a/1a4, pEIIaeMbIX HA YPOBHE HHTYUTUBHOI'O
NO3HAaHMsI, U ONpelNelIEHHBIM 00pa3oM OpraHHW30BaHHAas paboTa HajJ HUMH, 4TO
CIIOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO M MPOCTPAHCTBEHHOI'O MBIIIJICHUS,
CTUMYJIMPYET NPOTEKAaHNE NHTYUTUBHBIX MPOLECCOB, MOTUBUPYET K JaJIbHEUILIEMY
W3YUYCHHUIO IIPEAMETA.

[Ipenmnourenue oTAAETCA HArISAHO-KOHCTPYKTUBHOMY METOAY OOY4YEHHs, TO
€CThb TEOPETUYECKUE 3HAHUS UMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IPEIMETHO-
IIPAKTUYECKON JEATEIBbHOCTU. Pa3BUTHE INPOCTPAHCTBEHHBIX IIPEIACTABICHUN Y
y4almxcs B Kypce CTepeoMeTpUN IPOBOAMTCS 3a CUET pELICHUs 3a7a4 Ha CO3/JaHHE
IPOCTPAHCTBEHHBIX 00pa30B W 3aJady Ha ONEpPUPOBAHHE MPOCTPAHCTBEHHBIMU
oOpazamu. Co3mganue oOpa3a NpPOBOAUTCA C ONOPOM Ha HAIJISHOCTh, a
ornepupoBaHue 00pa3oM — B YCIIOBUSX OTBJICUEHUS OT HAIJISIAHOCTH, MBICIEHHOTO
WU3MEHEHHUSI €T0 UCXOJAHOTO COIEPKAHMUS.

OcHoBHBIE coaeprkaTenbHble TMHUU Kypca «['eomerpunm» B 10-11 kiaccax:
«MHororpanHukm», «lIpsMbie U IIIOCKOCTH B IPOCTPAHCTBEY, « Tena BpauieHus»,
«BeKTOpBI U KOOPAMUHATHI B IIPOCTPAHCTBE». DOpMUPOBAHKE JIOTUYECKUX YMEHUN
pacnpeensercsa He TOIbKO M0 COJAEPKATeNbHBIM JIMHUAM, HO U IO TOJaM 00y4eHHUs
Ha YPOBHE CPEAHETO 00111eT0 00pa3oBaHus.

Copepxanne 00pa30BaHUS, COOTBETCTBYIOILIEE MPEAMETHBIM pe3yibTaTaM
OCBOEHHUSl pabodeil mporpaMmbl, pacnpeleNéHHbBIM MO0 TojaM oOydeHus,
CTPYKTYpUpPOBAaHO TakuM oOpa3oM, 4YTOOBl OBJAJAE€HHE T'€OMETPUUECKUMHU
NOHATHUSMYU Y HABBIKAMM OCYILIECTBIUIOCH MOCIJIEI0BATEIBHO U MOCTYIATENBHO, C
COOJII0/IEHNEM TPHUHIIUIA TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKIIIOYAIUCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKUX MpeICTaBICHUN OO0ydaromuXcs, paciupss u
yray6usist €€, oOpa3ysi IpOYHbIE MHO>KECTBEHHBIE CBSI3U.

MECTO YYEBHOT'O KYPCA B YYEBHOM IIVIAHE

Ha n3yuenne reomerpun orBoaurcs 2 yaca B Heaenro B 10 knacce u 1 vac B
Henento B 11 kiacce, Bcero 3a Ba rojia o0yuenus - 102 yueOHbIX yaca.



COJEPXKXAHUME YYEBHOI'O KYPCA
10 KITACC

IIpsiMble M IJIOCKOCTH B MPOCTPAHCTBE

OcHOBHBIE  TIOHATHS ~ cTepeoMeTpuu. Touka, TmpsAMas, IUIOCKOCTb,
npocTpancTBO. lloHATHe 00 aKcMOMaTHYECKOM TMOCTPOCHHH CTEPEOMETPHUHU:
AKCUOMBI CTEPEOMETPHUHU U CIICICTBUSA U3 HUX.

B3auMHOE pacnosiokeHue MpsMBIX B IIPOCTPAHCTBE: IEpeceKaroluecs,
napajuleJibHble M CKpeuuBaronmecs npsamble. [lapamnensHOCTs NpAMBIX U
IUIOCKOCTE B MPOCTPAHCTBE: MAPAJUIEIABHBIE TIPAMBIE B  IPOCTPAHCTBE;
NIapaJuIeIbBHOCTh TPEX NMPAMBIX; MAPAJIIEIBHOCTh NMPAMOW M IUIOCKOCTH. YTIUIBI C
COHANpPABJICHHBIMUA CTOPOHAaMH; yIrOJd MEXAy IpsMBIMH B IIPOCTPAHCTBE.
[TapannenbHOCTh INIOCKOCTEN: MApaIENbHBIE INTIOCKOCTH; CBOMCTBA MAPATIIEIbHBIX
wiockoctel. [IpocTeiimre npocTpaHCTBEHHbIE (DUTYypbl Ha MIIOCKOCTHU: TETPa’p,
Ky0, mapajuieNienumne1; MOCTPOCHUE CEUCHUIA.

[leprieHIMKYISAPHOCTL NPSIMOM M IUIOCKOCTH: NEPIIEHIUKYIISIPHBIC NIPSMBIE B
IPOCTPAHCTBE, IPSIMBIE IIAPAJUICIbHBIE W TNEPIEHIUKYJSPHBIE K IUIOCKOCTH,
NPU3HAK NEPHNEHAUKYISAPHOCTH TMPAMOM M IUIOCKOCTH, TEOopeMa O NpsAMOU
NEPNEHINKYJIIPHON IUIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YrOJI MEXAY NPSIMON U
IUIOCKOCTBIO;  JABYTPAHHBIM  yroJ, JIMHEHMHBIM YroJ  JIBYTPaHHOTO  yTJaA.
IleprieHIMKYISp U HAKJIOHHBIE: PACCTOSHUE OT TOYKM J10 IIJIOCKOCTH, PACCTOSHUE
OT IPSMOH J10 MJIOCKOCTH, MPOEKIHS (PUTyphl HA MIIOCKOCTh. [leprnenauKyIspHOCTh
IUIOCKOCTEM: MPU3HAK MEPNEHAUKYJISIPHOCTH ABYX IUIOCKOCTEW. Teopema o TpéEx
NEPIEHINKYIISPAX.

MHororpaHHuKHU

IToHsiTHE MHOTOI'PAaHHMKA, OCHOBHBIE DJIEMEHTHI MHOTOI'PAHHMKA, BBIITYKJIbIE
Y HEBBINYKJIbIE MHOTOTPAaHHUKH; Pa3BEPTKA MHOrorpaHHuka. [Ipusma: n-yronbHas
IpU3Ma; 'paHu U OCHOBAHUS MPU3MBL, IpsiMasi U HAKJIOHHAs MpPU3MbI; OOKOBas U
IIOJTHAs ITIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, IPSAMOYTOJIBHBIN
napajuiesienunes; U ero coucrsa. llupamupa: n-yronpHas nupamuzaa, rpaHd U
OCHOBaHUE MUPaMU/Ibl; OOKOBas U MOJIHASI IOBEPXHOCTh MUPAMUJbL; IPaBUIIbHAS U
yceyéHHasg nHupaMuAa. OIJIEMEHTbl NpuU3Mbl W nupaMuabl. [IpaBHiIbHBIE
MHOT'OTPAaHHHKU: MOHATHE MPABUIBHOIO MHOTOTPAHHMKA; MPAaBUIIbHASA NPU3MaA U
IpaBWJIbHAS NHMPAaMHJA; NPABUIIbHAs TPEYroJibHas INHUPaMHMAA W NPAaBUIIBHBIN
TeTpasap; KyO. IlpeacraBieHue O mpaBUWIIBHBIX MHOTOIPAHHUKAX: OKTadp,
nojxeka’ip ¥ ukocadap. CeueHus MpuU3Mbl U TUPAMUJIBIL.

CummMeTpuss B IIPOCTPAHCTBE: CUMMETPHUS OTHOCHUTENIBHO TOYKH, MPSIMOI,
IIJIOCKOCTH. DJIEMEHTHI CHMMETPHUY B TIUPAMUIAX, TAPAIIIEIETTUIIEIAX, IPABUIBHBIX
MHOI'OTPaHHHKAX.



Boluucnenue 5j1eMEHTOB MHOTOTPAaHHUKOB: pEOpa, AMAaroHaliu, YTJIbl.
[Tnomans OOKOBOM TMOBEPXHOCTH U TMOJHOW MOBEPXHOCTU MPSIMOM MPU3MBI,
IUI0LIAAb OCHOBaHUH, TeopeMa 0 OOKOBOI MOBEPXHOCTH MPsAMOM Mpu3Msbl. [1nommaas
OOKOBOW TOBEPXHOCTH W TIOBEPXHOCTH TPABWIBHOW TMHPAMHUIBI, TEOpeMa O
wiomaan yceuéuuou nupamusl. [lousrrue 06 00béMe. OOBEM MUPaAMUIBI, IPU3MBI.

[TogoOubie Tenma B mpocTpancTBe. COOTHOIIGHUS MEXKIY IUIOMIAISIMU
MOBEPXHOCTEHN, 00bEMaMU MTOJOOHBIX TE.

11 KIIACC

Tesa Bpamenus

Hunuaapuyeckas IIOBEPXHOCTD, obOpazyronue HWJIMHIPUYECKON
MOBEPXHOCTH, OCh UWJIWHIPUYECKOW TMOBEpXHOCTU. [lMnuHAp: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3ylolas MU OCh; IUIONIaAh OOKOBOM M TOJHOMU
MOBEPXHOCTH.

Konunueckasi moBepxHOCTh, 00pa3yroline KOHUYECKON MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOH moBepxHocTu. KoHyc: OCHOBaHME U BepIIMHA, 00pa3yromas
¥ OCh; IJTOIA]1b OOKOBOM U MOJTHOM MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yroiire
Y BBICOTA; OCHOBAHUS U OOKOBAs MOBEPXHOCT.

Chepa u map: 1HeHTp, paauyc, IUAMETP; IUIOMIAJb MOBEPXHOCTH C(hEpHI.
B3anMHoe pacnonoxkenue chepsl U MIOCKOCTH, KacaTelbHas TIOCKOCTh K cdepe;
IJI0Ia/1b ChEephl.

N3o0pakeHue Ten BpalleHus Ha MIIOCKOCTH. Pa3BépTka UIMH/pa U KOHYCA.

KomOunaruu tei BpalieHus 1 MHOTOIPaHHUKOB. MHOTOTpaHHUK, ONTMCAHHBIN
oKo0J10 cpepsl; cepa, BIMCAHHAST B MHOTOI'PAHHUK, WX TEJIO BPaIlCHUSI.

[Tonsarue 06 06bEMe. OCHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 00 00bEMe
IPsIMOYTOJILHOTO TMapajuienienunena u ciaeactBuss u3 He€. OObEM IMIMHIpA,
KoHyca. O0BEM 1apa u 1iomaab cepol.

[TonoOusie Tenma B mpocTpaHcTBE. COOTHOIIEHUS MEXAY IUIOMIAIIMU
MOBEPXHOCTEH, 00hEMaMU TTOTOOHBIX TEJL.

Ceuenus munHApa (MapaiebHO U MEPIICHANKYISIPHO OCH), CEUECHHS KOHyCca
(mapasuiebHOE OCHOBAHMIO M MPOXO/ISIIEE Yepe3 BEPIIUHY ), CEUEHUS apa.

BekTopbl 4 KOOPAMHATHI B POCTPAHCTBE

Bekrtop Ha miiockoctu U B pocTpancTBe. ClioKEHNE U BEIYUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha yucio. Pa3noxkeHue BeKTopa 1o TpéM HEKOMILIAHAPHBIM
BekTopaM. [IpaBwio mapamienenunena. Pemenue 3amad, CBS3aHHBIX €
IPUMEHEHUEM TIpaBUJl JACUCTBHM € BekTopamu. I[IpsMoyronbHas cucrema
KoopAuHAT B TmpocTpaHcTBe. Koopaunatel BekTopa. IIpocrteitmune 3agaun B
KOOpAMHATaX. YTOJl MEXIy Bekropamu. CKalsspHOE MNPOU3BEICHUE BEKTOPOB.



Brpruucnenue yriioB Mexay OpsIMBIMU U IUIOCKOCTSIMHU. KOOpAMHATHO-BEKTOPHBIN
METO/I IIPU PELUIEHUN T'€OMETPUYECKUX 3a/1au.



IIVIAHUPYEMBIE PE3YJIBTATDHI
JIMYHOCTHBIE PE3YJIBTATBI

JIngyHOCTHBIE pe3yJIbTaThl OCBOEHHUS MPOTPaMMbl Y4eOHOTO TIpeaMeTa
«MaremaTuka» XxapakTepU3yrTCS:

I'paknanckoe BocnuTanme:

c(hOpPMHUPOBAHHOCTHIO TPAKITAHCKOMN MO3UIIMK 00YUaIOIIEerocsi Kak aKTUBHOTO
U OTBETCTBEHHOI'O WIEHAa POCCHUHCKOro OOIIecTBa, NPEICTABICHUEM O
MaTeMaTUYECKUX OCHOBax (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUIA,
npoleayp TrpaxiaaHCKOro ooOmiecTBa (BbIOOPHI, OMNPOCH U Tp.), YMEHUEM
B3aUMOJICHCTBOBaTh C COIMAJIbHBIMU HWHCTUTYTaMHM B COOTBETCTBHM C HX
GyHKUUSAMHY ¥ HA3HAYCHUEM.

IIaTpuoTn4yeckoe BOCIIUTAHME:

c(hOPMUPOBAHHOCTHIO POCCUNUCKOM IpaJaHCKOU UICHTUYHOCTH, YBOXKCHUS K
MPOLUIOMY Y HACTOAIIEMY POCCUMCKOW MAaTEMAaTHKH, HIEHHOCTHBIM OTHOLIEHUEM K
JOCTHKEHUSAM POCCUMCKUX MATEMATUKOB U POCCUUCKOW MAaTEMaTHUYECKOW IIKOJIBI,
K HCIOJB30BAHUIO 3THUX JOCTHIXKEHUW B JPYTMX HayKaX, TEXHOJOTHUSX, cdepax
SKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HAHUEM JyXOBHBIX [IEHHOCTEN POCCUHCKOTO HapoJa;
c(OPMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, OTUYECKOTO  IOBEJCHUS,
CBSI3aHHOTO C NMPAKTUYECKUM MMPUMEHEHUEM TOCTHKEHUIN HAayKHU U JIEATEIIbHOCTHIO
y4€HOI0; OCO3HAHUEM JIMYHOTO BKJIa/Ja B MOCTPOCHHUE YCTOMUYMBOTO OyAYIIETrO.

JcTeTHYeCKoe BOCIIUTAHUE:

ACTETUYECKUM OTHOILICHHEM K MHpPY, BKIIOYasi ICTETUKY MAaTEeMaTUYECKHUX
3aKOHOMEPHOCTEHN, 00bEKTOB, 3aJ1a4, PEIICHU, paCCYy ACHHI; BOCPUUMUYUBOCTHIO
K MAaT€MaTUUYECKUM acCIlleKTaM pa3InuyHbIX BUJOB UCKYCCTBA.

Du3uvecKoe BOCIUTAHUE:

c(OPMHUPOBAHHOCTHIO YMEHHS TMPUMEHATH MaTeMaTHYECKUE 3HAHUS B
UHTEpecax 3/J0pOBOro M O€30MacHOro 00pasa KU3HHU, OTBETCTBEHHOTO OTHOILIECHUS
K CBOEMY 3J0pPOBBIO (3I0pOBOE MHUTAHHE, COATAHCHUPOBAHHBIN PEKUM 3aHIATHU U
OT/IbIXa, peryJisipHas puznyueckas akTUBHOCTB); (U3UIECKOT0 COBEPIIICHCTBOBAHUS,
IIPY 3aHATUSAX CIIOPTUBHO-03/I0POBUTENBHON JEATENBHOCTBIO.

Tpynosoe Bocnuranue:

TOTOBHOCTBIO K TPYIYy, OCO3HAHHEM IIEHHOCTU TPYAOJIIOOMS; MHTEPECOM K
paznuyHbiM  chepaM  MPOPECCHOHAIBHOM  ACSTENBHOCTH, CBA3aHHBIM  C
MaTEMaTUKOW M €€ MPWIOKEHUSMHU, YMEHHUEM COBEpIIATh OCO3HAHHBIA BBIOOP
Oynymeit mnpodeccun U pealn30BbIBATH COOCTBEHHBIC >KU3HCHHbBIC IJIAHBI;
TOTOBHOCTBIO UM  CIIOCOOHOCTBIO K MaTeMaTHYecKoMy oOOpa3oBaHHIO U



caM00Opa30BaHUIO Ha TPOTSHKEHWU BCEHW >KU3HU; TOTOBHOCTHIO K aKTUBHOMY
Y4acTHIO B PEIICHUU MPAKTUYECKHX 3a/1a4 MaTEMAaTUYECKON HAaIIPaBICHHOCTH.

JKO0JIOTHYECKOe BOCIIUTAHHE:

c(hOPMUPOBAHHOCTHIO HKOJOTUYECKON KYyJIbTYpbl, MOHUMAHUEM BIIHUSHUS
COIMATIbHO-?)KOHOMUYECKUX MPOIECCOB HAa COCTOSIHUE MPUPOJHON M COLMATIBbHON
Cpenbl, OCO3HAaHHMEM TJOOATBHOIO XapakTepa HSKOJOTMYECKHX MpolsieMm;
OpHUEHTAIlMel Ha MPUMEHEHHWE MAaTeMaTHYECKUX 3HAHWUU JIs PEIICHHUsS 3ajiad B
00J1acTH OKpY>Kalollel Cpebl, INIAHUPOBAHUS TOCTYIKOB U OLIEHKU UX BO3MOXXHBIX
MOCJICICTBUU [T OKPYKAIOIIEH CPEbI.

ILleHHOCTH HAYYHOIO NO3HAHUS:

c(hOPMHUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  Pa3BUTHUS HAayKd ©  OOIIECTBEHHOM  MPAKTUKH, [MOHHUMaHUEM
MaTeMaTH4YeCKOM HayKh Kak c]epbl 4enoBEYECKOW AesTeTbHOCTH, JTAmnoB €&
pa3BUTHUSL M 3HAYUMOCTH JJISI PAa3BUTHUS UMBWIM3ALMK; OBJIAJACHUEM SI3BIKOM
MaTeMaTUKH M MAaTeMaTUYECKOW KyJIbTypOW KakK CpEACTBOM MO3HAHUS MHUPA;
TOTOBHOCTBIO OCYILIECTBIIATH MPOCKTHYIO M MCCIEIOBATENbCKYIO AESTEIbHOCTD
WHJMBUIYaJIbHO U B TPYMIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIe PE3yJIbTaThl OCBOCHHS MPOTPAMMBI YU4E€OHOTO MpeaMeTa
«MaremaTuka» XapaKTePU3yIOTCS OBJIaJICHUEM YHUBEPCATbHBIMH
NO3HABAMENbHLIMU  OClCBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeUsAMU, YHUBEPCATIbHBIMU Pe2YISIMUBHIMU OellCTNEUAMU.

1)  VYuusepcanvnvie = nosznasamensmnvie  Oeiicmeus,  obecneuusaiom
Gopmuposanue 0a306bIX KOSHUMUBHLIX NPOYeccos ooOyuarowuxcs (oceoenue
Memo008  NO3HAHUS — OKpYJCamwe2o  Mupa;  npumeHeHue  J102UHecKux,
uccnedo8amenbCcKux onepayuil, ymeHull pabomams ¢ ungopmayueti).

ba3oBblie j1oruueckue aeiicTBUA:

e BBISBISITH M XapaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKU MATEMaTHICCKUX
00BEKTOB, TOHATHUN, OTHOIIEHWHA MEXIY MOHATUIMH; (HOPMYIHUPOBATH
OmpeseNicHUs]  TOHITHA, YCTAaHABIWBATh CYIIECTBEHHBIH  IPHU3HAK
KJaccu(ukanuy, OCHOBaHUS JUIsi OOOOUIEHUS M CpPaBHEHHUS, KPUTEPUU
IPOBOIMMOTO aHAIIN3a;

e BOCHPHHHMATh, (OPMYIUPOBATH M  TPEOOPA3OBBIBATH  CYXKIICHHUS:
YTBEPAUTENbHbIE W OTpUIIATEIbHBIC, CAMHUYHBIC, YACTHBIE U OOIIHE;
YCIIOBHBIE;

e BBIBIATH  MaTeMaTHYECKWE  3aKOHOMEPHOCTH,  B3aWMOCBSI3M U
npoTtuBopeursi B (haKkTaxX, MAHHBIX, HAONIOACHUSAX U YTBEPKIACHUSIX;
npeayaraTh KpUTEPUH JJI BBISIBJICHUS 3aKOHOMEPHOCTEH U TPOTUBOPEUHIA;



e JleJaTh BBIBOJBI C HCIOJb30BAHUEM 3aKOHOB JIOTUKH, NEAYKTHBHBIX U
WHIYKTUBHBIX YMO3aKIIIOUEHHUM, YMO3aKIIIOUEHHH 110 aHATIOTUU;

e TMPOBOIUTH CaMOCTOSITENIEHO J0Ka3aTeNIbCTBA MaTeMaTHYECKHUX
YTBEPXKACHUN (MIPsIMbIE U OT POTHUBHOTO), BHICTPAWBATh apTyMEHTAIIHIO,
OPUBOJUTH MPUMEPHl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYXKJICHUS U BBIBOJIBL;

e BbIOMpaTh croco0 pemnieHus ydyeOHOUW 3ajauu (CpaBHUBATh HECKOJIBKO
BApHAHTOB pEIICHHs, BBHIOMPATh Hamboyiee MOAXOASAIMIUNA C YUYETOM
CaMOCTOSITENIbHO BBIJICIICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBareabcKue 1eHCTBUA:

* HCIOJIb30BaTh BOMPOCHI KAK HCCIIEOBATEIbCKUN MHCTPYMEHT MO3HAHUS,
bopMyaMpoBaTh BOMPOCHI, (UKCUPYIOLIKME MPOTUBOpEUne, Mnpodiemy,
yCTaHAaBIMBaTh HMCKOMOE M  JaHHoe, (OpMHUPOBATh  THIOTE3Y,
apryMEHTUPOBATh CBOIO MO3UIINIO, MHEHUE;

e IMPOBOJUTH CaMOCTOSITEIILHO CIUTaHUPOBAHHBIH HKCIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIGHUIO OCOOCHHOCTEH MaTeMaTH4ecKOoro
0o0BbEeKTa, SBJICHHSA, TMPOIECCa, BBIABICHUIO 3aBHCHUMOCTEH MEXIY
00BEKTaMHU, SIBICHUSAMH, TIPOIIECCAMHU;

e  CaMOCTOATENHHO (POPMYIHPOBATH 000OIIECHUS U BBIBOJBI TI0 PE3YJIbTaTaM
MPOBENEHHOTO HAOJIOJEHHUS, MCCIEAOBAHUS, OLIEHUBATh JOCTOBEPHOCTH
MIOJTyYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB M 0000IIECHNUH;

e TMPOTHO3WPOBATH BO3MOXKHOE pPa3BUTHE TMpOIEcCa, a TaKkKe BBIABUTATh
IPENOIOKEHUS O €0 PAa3BUTUHU B HOBBIX YCIOBUSX.

Pabora c nndopmanueii:

e BBISBIATH AeUINTH HHPOPMAIIMH, TAHHBIX, HEOOXOIUMBIX JIJIs OTBETA Ha
BOTIPOC | JUISI PEIICHUS 33]1a4H;

e BBIOMpaTh HMH(POpPMAIMIO U3  HMCTOYHHUKOB  PA3UYHBIX  THIIOB,
aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh M UHTEPIPETUPOBATH MH(POPMAIUIO
Pa3IMYHbIX BUJOB U (JOPM IpeICTaBICHMS;

* CTPYKTYpPUPOBaTh MHPOPMALIUIO, MPEACTABIATh €€ B PA3IMUHbBIX PopMax,
WTIOCTPUPOBATh TpadUUuecKy;

e OLICHUBATh HaIEKHOCTD uHbOopMaIuu o CaMOCTOSITENIbHO
c(OpMyJIUPOBAHHBIM KPUTEPHUSIM.

2)  VuueepcanvHvie KOMMYHUKamueHwle Oelicmeus, 00ecnevusarom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

OO0uienue:

e BOCIPUHHUMATH U (OPMYIUPOBATH CY>KIACHHS B COOTBETCTBUU C YCIOBUSIMU
U LIETISIMU OOLLEHUS; SICHO, TOUHO, TPAaMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUs



B YCTHBIX U IMCBMEHHBIX TEKCTAX, JaBaTh NOSCHEHUA M0 XOAYy PEIICHUSA
3a7ja4i, KOMMEHTUPOBAThH IOJIyUYEHHBIN PE3YJIbTAT;

B X0J1€ 00CY>KJI€HUS 3a/1aBaTh BOIPOCHI MO CYLIECTBY 00CYK/1aeMOM TEMBI,
npo0sIeMbl, periaeMoi 3aJ1auu, BbICKA3bIBATh UAECH, HAIIEJICHHBIE HA MIOUCK
pELIEHUs; CONOCTABIATH CBOM CYXKICHMS C CYXACHUSIMMU JPYyIuX
YYaCTHUKOB JHayiora, OOHapYy>KMBaTh Pa3iMuMe W CXOJICTBO IO3MIIMM; B
KOppEeKTHOU popMme hopMyIupoBaTh pa3HOTIACHs, CBOM BO3PAKEHHUS;
NPEACTABIATh  PE3YyJbTAaThl  pEIICHHMs  3aJadyd,  OJKCIEPUMEHTA,
UCCIIEIOBAHMS, IPOCKTA; CAMOCTOSITENIHO BEIOMPATh (JOpMAT BHICTYIUICHHUS
¢ Y4€TOM 3ajJau Mpe3eHTAlM1 U OCOOCHHOCTEH ayAUTOPUH.

CoTpyanun4ectBo:

MOHUMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U MHAUBUAYATbHON
paboThl MpU pEHIeHUH Y4EeOHBbIX 3aJay; NMPUHUMATH LENb COBMECTHOMN
JeSTeNIbHOCTH, IUIAHUPOBATh  OPraHU3allMI0 COBMECTHOM  paboThI,
pacnpenenartb BHIbI paboOT, JOroBapuBaThCs, OOCYKIaTh MPOLECC U
pe3ysbTaT paboThl; 0000IIaTh MHEHUS HECKOJIBKUX JIFO/IEH;

y4acTBOBaTh B IPYNIOBBIX (hopmax paboThl (00CYXI€HUsI, 0OMEH MHEHUH,
«MO3TOBBbI€ IITYPMbD» W WHBIE); BBINOJIHATH CBOI 4YacTb pabOThl H
KOOPJMHUPOBATh CBOU JEHCTBHS C APYTMMH WICHAMH KOMaH/bl; OLICHUBATh
KayecTBO CBOEro BKJIaJa B OOMMHA MPOIYKT TIO KPUTEPUSM,
c(hopMyJTUPOBAHHBIM YYACTHUKAMU B3aUMOJICUCTBUSI.

3) Vnusepcanvuvie pecynamuegnuie oeticmaus, obecneyusarom gopmuposanue
CMBICIIOBLIX YCMAHOBOK U HCUBHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranusanus:

COCTABJIATH IUIAH, aJITOPUTM PEIICHU 3a/1a41, BEIOUPATh CIIOCO0 peIieHus
C YYETOM UMEIOUINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEIICHUN ¢ YYETOM HOBOU
uHbOopMaIuu.

CaMOKOHTPOJIb:

BJaJeTh HaBBIKAMHM TIO3HABATENbHOM pediiekcuu Kak OCO3HaHUs
COBEpLIAEMBIX JIEUCTBUU U MBICIUTEIBHBIX IPOLECCOB, UX PE3YJIbTATOB;
BJIAJ€Th CIOCOOAMHU CAMOIIPOBEPKHU, CAMOKOHTPOJIS IpOIIecca U pe3yibTaTa
peleHns: MaTEMaTHIECKOM 3a/1auu;

IIPEABUIETH TPYAHOCTH, KOTOPBIE MOTYT BOZHUKHYTh IIPH PEIICHUH 3a/1a49H,
BHOCHUTb KOPPEKTUBBI B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB,
JAHHBIX, HAWJCHHBIX OIIMOOK, BHISIBJICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE pe3yJibTaTa IEJId M YCIOBUSIM, OOBACHSTH
NPUYUHBI JTOCTHKEHHS WIM HENOCTHKEHHUS PE3YJIbTAaTOB AEATEIBHOCTH,
HaXOAMUTh OIMHUOKY, 1aBaTh OLIEHKY TPUOOPETEHHOMY OIIBITY.



HPEAMETHBIE PE3YJIBTATDBI
10 KIIACC

OnepupoBath MOHATUAMM: TOUYKA, IPsIMasi, INIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPUM W CIEACTBUS W3 HUX IPHU PELICHUU
reOMETPUUYECKUX 3a/1a4.

OnepupoBaTh NOHATUSAMU: NMAPATIIETBHOCTh U MEPIIEHIUKYISIPHOCTD NPSIMBIX
U IUIOCKOCTEH.

KnaccupunupoBaTe B3aUMHOE pACIOIOKEHHE NPAMBIX M IJIOCKOCTEH B
IPOCTPAHCTRBE.

OnepupoBarth MOHATUSMH: ABYTPaHHBIM YroJi, TpaHU JBYI'PAHHOIO YIJa,
pedpo ABYTPaHHOTO yTIila; JUHEHHBIM Yroyl JBYIpPaHHOIO YIJIa; rpajyCHas Mepa
JIBYTPAHHOT'O yrJa.

OnepupoBaTh MNOHATUSAMM: MHOTOTPAaHHHUK, BBINYKJIBIA W HEBBITYKJIbINA
MHOTOTPaHHHMK, 3JIEMEHTHI MHOI'OT'PAHHUKA, IPABUIIbHBII MHOTOI'PaHHUK.

Pacnio3HaBaTh OCHOBHBIE BHUIbl MHOTOIPAHHHUKOB (MMHpaMuja; MpHU3Ma,
IPsIMOYTOJIbHBIN NapaJlIesIenuIe ], Ky0).

KnaccupunupoBate ~ MHOTOTpaHHHKHM,  BbIOMpass ~ OCHOBaHUS UL
KJaccUpUKauy (BBIIYKJIblE W HEBBIMYKJIbIE MHOTOIPAHHUKH; IPABUIbHBIC
MHOTOTPaHHUKH; MPSMbIE U HAKJIOHHBIE IPU3MBI, TapaJlIeIICIUIIE b ).

OnepupoBath MOHATUAMHU: CEKYIIAsl INIOCKOCTh, CEYEHHE MHOTOTPAaHHUKOB.

OOBICHATH NPUHIUIIBI IOCTPOEHUS CEYEHUH, UCTIOJIb3Ys METOJ CJIEIOB.

Crpouth cedeHHUs MHOTOIPAaHHHKOB METOJOM  CIIEJOB, BBIIIOJHSITH
(BBIHOCHBIE) IJIOCKHE YEPTEKU W3 PUCYHKOB IMPOCTHIX OOBEMHBIX (DUTYp: BUJ
CBEpXY, COOKY, CHU3Y.

Pemate 3a1aun Ha HaXOXKJAEHUE FEOMETPUUYECKHUX BEJIMYMH MO 00pa3uaM Wiu
aIropuT™MaM, HPHUMEHSS W3BECTHBIE AHAIUTHUYECKHE METOJbl IPH PpPELIECHUU
CTaHJApPTHBIX MATEMaTUYECKUX 3a/1ay Ha BBIYUCIIEHHE PACCTOSHUN MEXIy JBYMs
TOYKAMM, OT TOYKM JO TMpsAMOM, OT TOYKHM JO IUIOCKOCTH, MEXKIY
CKpEUIMBAIOIIUMHUCS MPSIMBIMHU.

Pemate 3a1aun Ha HaXOKJAEHUE FEOMETPUYECKHUX BEJIMUMH MO 00pa3uaM Hin
QIrOpUTMaM, TMPUMEHSS HW3BECTHHIC AaHAJIUTHYECKHE METOAbl MNpHU pEIICHUU
CTaHJApPTHBIX MAaTEMaTHYECKUX 3a/Jad Ha  BBIYUCIEHUE YIJIOB  MEXAY
CKPEIMBAOIIMMUCA HPSIMBIMH, MEXIy MNPAMONM M  IUIOCKOCTBIO, MEXAY
IJIOCKOCTSIMHU, IBYTPAHHBIX YTJIOB.

Boruucnate 00bEMBI U TJIOIIAAM OBEPXHOCTEN MHOIOTPaHHUKOB (TIpHU3Ma,
IUpaMUIa) C IpUMEHEeHHEM (HOPMYIT; BEIUHUCIISATH COOTHOLICHHS MEXTY TUIOIIAIIMU
OBEpXHOCTEHN, 00bEMaMU NOJIOOHBIX MHOTOTPaHHUKOB.



OnepupoBaTh NOHATUAMHU: CHMMETPHUsS B IPOCTPAHCTBE; LEHTP, OChb M
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUHN (PUTYPBI.

W3Bnekath, mpeoOpa3oBbIBaTh M HWHTEPHPETUPOBATH HHPOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PUTypax, MPEACTABICHHYIO HAa YepTekax U
pUCYHKaXx.

[TpumensTh reomeTprudeckue (hakThl 1Jis pELICHHUs CTEPEOMETPUUECKHX 3a/1ay,
MPEANOJIATAIOIINX HECKOJIBKO IIarOB PELIEHHUS, €CJIA YCIOBUS IPUMEHEHUS 33/1aHbl
B SIBHOU (hopme.

[IprMenaTs mpocTEHIINEe NOpPOrpaMMHBIE  CPEICTBA M AJIEKTPOHHO-
KOMMYHMKAIIMOHHBIE CUCTEMBI IIPU PELICHUHU CTEPEOMETPUYECKUX 3a1a4.

IIpuBoaUTE NpUMEpPHl MAaTEMaTHYECKHX 3aKOHOMEPHOCTEW B IPUPOAEC U
YKW3HU, PACTIO3HABATh IIPOSIBJIEHNE 3aKOHOB T€OMETPUHU B HCKYCCTBE.

[IprMeHATh MOTyYEHHBIE 3HAHMS HA IPAKTUKE: aHAJIU3UPOBATH DPEANbHBIC
CUTyallUh W IPUMEHATb HW3YYCHHBIC IIOHATHS B MPOLECCE IIOUCKA PEIICHUS
MaTeMaTH4ecKd Cc(GOPMYJIHPOBAHHONW MPOOJIEMbl, MOJAEIUPOBATh peajbHbIC
CUTyallUM Ha S3bIKE TIE€OMETPHM, MCCIEI0BaTh IOCTPOCHHBIE MOJEIH C
UCIIOJIb30BAaHUEM T€OMETPUUYECKUX TOHITHI M TEOpPEM, anmnapara anreOpbl; peraTh
IIPaKTUYECKUE 3a7a4M, CBA3aHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYHUH.

11 KJIACC

OnepupoBaTh TOHATHSAMU: [WJIMHIPUYECKAsh TOBEPXHOCTh, OOpa3yronme
HUIMHAPUYECKON MOBEPXHOCTH; LIMJIMH/IP; KOHWYECKAsi TOBEPXHOCTh, 00pa3yrolire
KOHUYECKON TTOBEPXHOCTH, KOHYC; cheprueckasi TOBEPXHOCTb.

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

OOBACHATH CITOCOOBI MOTYYCHUS TE BPAIICHHS.

KnaccuduimpoBats B3auMHOE pacrosiokeHue cheprl U MIOCKOCTH.

OnepupoBaTh MOHATHSIMH: IIIAPOBOM CETMEHT, OCHOBAaHUE CEIrMEHTA, BHICOTA
CerMEHTa; IIAPOBOW CJIOH, OCHOBaHHWE IIAPOBOTO CIJIOS, BHICOTA IIAPOBOTO CIIOS;
11apOBOU CEKTOP.

Boruucnsate  00BEMBI M IIIOIMIAAM  TOBEPXHOCTEH  TeJ  BpalieHUs,
T€OMETPUYECKUX TeJl C TPUMEHEHUEM (HopMy.

OnepupoBaTh MOHATUSAMU: MHOTOTPAHHHK, BIIMCAHHBINA B Cepy U OMMCAHHBIN
0K0J10 cpepsl; cepa, BIMCAHHAS B MHOTOTPAHHUK WK TEJIO BpaIlleHUSI.

BbIaucisaTe COOTHOMICHUS MEXAY IUIOMAISIMHA TTOBEPXHOCTEH M 00BEMaMu
O00HBIX TEJL.

N3o0paxarh u3ydaemble QUTYphl OT PYKM U C TNPUMEHEHHEM HPOCTHIX
YepTEKHBIX HHCTPYMEHTOB.

BrITOTHATE (BBIHOCHBIC) IIOCKHE YEPTEKU U3 PUCYHKOB MTPOCTHIX 00BEMHBIX
buryp: Bua cBepXy, COOKY, CHU3Y; CTPOUTH CEUCHHUS TEJI BPAIICHHUS.



W3Bnekarb, WHTEPIPETUPOBATH U MpeoOpa3oBbiBaTh HMHGOPMAIHIO O
IIPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTypax, MPEeACTABICHHYIO HAa YepTexkax U
PUCYHKaX.

OnepupoBaTh NOHATHEM BEKTOP B MPOCTPAHCTBE.

BpInonHATE [EUCTBUS CIIOXKEHHS BEKTOPOB, BBIYUTAHUA BEKTOPOB U
YMHOKEHHUSI BEKTOPA HA YUCIIO0, O0BACHITH, KAKUMH CBOMCTBAMHU OHU 00J1aJIalO0T.

[IprMeHATh MpaBUIIO MapajuieienUneaa.

OnepupoBath MOHATUSAMU: I€KAPTOBBI KOOPJAUHATHI B TPOCTPAHCTBE, BEKTOD,
MOJyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPa, YIOJ MEXKIY
BEKTOPaMHM, CKaJISIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIIJIAHAPHBIE
BEKTOPBI.

Haxomute cymmy BEKTOPOB M NMPOU3BEAECHUE BEKTOPA HA YUCIIO, YTOJ MEKIY
BEKTOPAMH, CKaJISPHOE TMPOMU3BEICHUE, pACKIAAbIBAaTh BEKTOPp IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3anaBaTh INIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOPJIUHAT.

[IpumensTh reomeTpuueckue HakThl 7151 pEIICHUS] CTEPEOMETPUUYECKUX 3a/1a4,
IIPEANOJIATAIOIINX HECKOJIBKO I1arOB PELIEHHUs], €CJIA YCIOBUSA IPUMEHEHUS 3a/1aHbI
B SIBHOI opme.

Pemate mpocreiimme reoMeTpuyecKue 3aJauyd Ha INPUMEHEHHE BEKTOPHO-
KOOPAMHATHOT'O METO/IA.

Pemlare 3amaum Ha 0Ka3aTeNbCTBO MATEMATHYECKUX OTHOLICHUH U
HAXO0XJICHUE T€OMETPUYECKUX BEIUYHMH M0 00pa3liaM WiIu ajropuT™Mam, NpUMEHss
W3BECTHBIE METO/IbI IIPU PEIICHUU CTAHAAPTHBIX MAaTEMAaTUUECKHUX 3a]1a4.

[IpumeHsaTs mpocTEdIIEe MPOrPAMMHBIE  CpPEICTBA U BJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUN CTEPEOMETPUUECKUX 3a/1aU.

[IpuBOANTE TpPUMEPHI MATEMATHUYECKHUX 3aKOHOMEPHOCTEW B MPUPOJIE HU
YKW3HU, PACTIO3HABATh IIPOSIBJIEHNE 3aKOHOB T'€OMETPUU B HCKYCCTBE.

[IprMeHATh MOJIydYEeHHBIE 3HAHWS Ha MPAKTHKE: AHAIM3UPOBATH PEAbHBIE
CATyallud U IMPUMEHATb W3YUYEHHBbIC IIOHATUS B IPOLECCE IOUCKA PEUICHUS
MaTeMaTU4YeCKu CQOpPMYIMPOBAHHON TPOOIEMBbI, MOJICIUPOBATH pealbHbIC
CUTyalld Ha S3bIKE TE€OMETPUH, MCCIEAOBAaTh IOCTPOCHHBIE MOJIEIN C
UCTIOJIb30BAaHUEM T€OMETPUUECKUX MOHATHI U TeOpeM, amnmapaTa anreOpsbl; pemarhb
MIPAKTUYECKUE 3a]1a41, CB3aHHbBIE C HAX0XKJICHUEM T€OMETPUUECKUX BEJTUYMH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIACC
KosmuecTBo yacos DI1eKTPOHHBIE
Ne HaunmMeHoBaHMe pa3iesioB u Kontponsusie | TIpakTaueckme (uugposbIe)
n/m | TeM NPOrpaMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
bubmnoreka LIOK
1 B 10
BEACHHE B CTEPEOMETPHIO https://m.edsoo.ru/1¢209e37
[IpsiMble M TUIOCKOCTH B
) MIPOCTPAHCTBE. 12 | bubnuorexa [JOK
[TapanneabHOCTh NPSIMBIX U https://m.edsoo.ru/1¢209e37
IIJIOCKOCTEN
3 [lepneH UKy ISIPHOCTD 12 bubmuorexa [IOK
NPSAMBIX U ITIOCKOCTEH https://m.edsoo.ru/1¢209¢37
4 VYriel MeXAY OPSIMBIMU U 10 ) bubnuoreka LIOK
IUIOCKOCTSIMHA https://m.edsoo.ru/1¢209e37
bu6mmoreka [IOK
M 11 1
> HOTOTPaHHHIIH https://m.edsoo.ru/1¢209e37
N bubmuoreka [{OK
6 06 9 1
DEMEI MHOTOTPaHHIKOB https://m.edsoo.ru/1¢209e37
7 [ToBTOpeHueE: ceyeHus, 4 1 bubnuorexa LIOK
paccTosiHUA U YIJIbl https://m.edsoo.ru/1¢209e37
OBUIEE KOJIMYECTBO YACOB 68 5 0

I10 ITIPOT'PAMME



https://m.edsoo.ru/1c209e37
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https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

11 KITACC

YACOB 110 [TPOTPAMME

Hartenonamme KouunyecTBO yacoB DJIeKTPOHHbIE
Ne (undposbie)
pa3aesioB U TeM Koutpoasnbie | IlpakTuyeckue
n/n Bceero o0pasoBaTe/bHbIC
NPOrpaMMmblI padoThI padoThI
pecypchl
bubmuoreka [JOK
1 T 12
c/1a BpatlieHit https://m.edso0.1ru/1¢209e37
2 OO0BEMBI TET 5 1 bubmmorexa OK
https://m.edso0.1ru/1¢209e37
BekTops! it OK
3 KOOPJMHATHI B 10 1 nommorexa L
https://m.edso0.1ru/1¢209e37
MPOCTPAHCTBE
IToBTOpEHwME,

4 0000meHwue, 7 | bubnuorexa [JOK
cucTeMaTu3anys https://m.edsoo.ru/1¢209¢37
3HAHUN

OBUIEE KOJIMYECTBO
H 34 3 0



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

IHOYPOYHOE IIVTAHUPOBAHUE

NUPaMUIE, UX Pa3BEPTKU U

10 KVIACC
KosmuecTBo yacos DIeKTPOHHbIE
Ne ara ndpoBbie
Tema ypoka Kontpoasubie | IlpakTuyeckue A nupp
n/n Bcero u3yuyeHusi | oOpa3oBaTesibHbIE
padoThI padoThI
pecypcebl
OCHOBHBIE TOHATHSA
CTEPEOMETPHUU: TOUKA, TIpsiMasi,
IJIOCKOCTh, TPOCTPAHCTBO.

1 [IpaBuna nzobpaxeHus Ha 1 bubmuorexa [JOK
PHUCYHKaX: NU300pakeHUs https://m.edsoo.ru/aecc77cd
IJIOCKOCTEH, MapasuieIbHbIX
MPSIMBIX (OTPE3KOB), CEPEIUHBI
OTpe3Ka
[TonsTus: nepecekarouyecs

2 IUIOCKOCTH, TIepeCceKaronuecs 1 bubmmorexa LHOK

- TTeP https://m.edsoo0.ru/2d8a9¢99
npsiMas U MI0CKOCTh
[TonsTus: nepecekaromuecs
bu6mmorexa [IOK
3 IJIOCKOCTH, TMEPECEKAIOLINECS 1
https://m.edsoo.ru/db685e73
npsiMasi ¥ TIOCKOCTh
3HAKOMCTBO C
MHOTOTPaHHUKAMH,
bu6mmorexa [IOK
4 M300pakeHNEe MHOTOTPAHHUKOB 1
https://m.edsoo.ru/a63959ed
Ha pUCYHKax, Ha
MIPOEKIIMOHHBIX YEPTEkKAX
5 HavanbHbie cBeieHus 0 KyOe u | bubmmoreka [JOK

https://m.edsoo.ru/b30dff38



https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/a63959ed
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monein. CeueHus
MHOTOTPaHHUKOB

HavanbHbie cBeneHus 0 Kyoe u
nupamuzie, UX pa3BEPTKU U

bu6nuoreka [JOK

6 mozenu. CedeHust https://m.edsoo.ru/3d8ffd32
MHOTOTPaHHUKOB
[TonsTHE 006 aKCHOMATUYECKOM

7 IIOCTPOEHUH CTEPEOMETPUU: bubnmnorexa [JOK
aKCUOMBI CTEPEOMETPUH U https://m.edsoo.ru/OccScéfe
CJIEICTBHS U3 HUX
[TonsiTHE 06 aKCHOMATUYECKOM

2 IIOCTPOEHUH CTEPEOMETPUU: bubnmnorexa [JOK
aKCHOMBI CTEPEOMETPUH U https://m.edsoo.ru/239¢c8cb4
CJIEICTBUS U3 HUX
[TonsiTHE 06 aKCHOMATHYECKOM

9 IIOCTPOEHUHU CTEPEOMETPUM: bubanoreka [JOK
aKCHOMBI CTEPEOMETPUH U https://m.edsoo.ru/65¢c6b106
CJIE/ICTBUS U3 HUX
[TonsiTre 06 akcHOMaTUYECKOM

10 MOCTPOCHUHU CTEPEOMETPUH: bubanorexa [JOK
aKCHOMBI CTEPEOMETPUH U https://m.edsoo.ru/258fc245
CJIE/ICTBUS U3 HUX
BzaumHoe pacnionoxenue
NPSIMBIX B IPOCTPAHCTBE:

11 MepeceKaronmecs, bubmorexa LOK

https://m.edsoo.ru/1a252016

napajiesbHbIe U
CKpELIUBAIOIINECS MPSIMbIE

12 [TapamienbHOCTh NPSIMBIX U bubnuorexa [JOK

IUIOCKOCTEH B IIpOCTPAHCTBC:

https://m.edsoo.ru/93ad36b3
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MapaiyieIbHbIE MIPSMbIEC B
MIPOCTPAHCTBE; NapaJIEIIBHOCTD
TPEX MPSIMBIX

[TapamienbHOCT IPSIMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE:

Bbub6nuoreka [JOK

13 [TapamienbHOCTE IPSIMON U https://m.edsoo.ru/ee1d19b9
IIJIOCKOCTH
14 VYrael ¢ cOHanpaBJIE€HHBIMU bubnmnorexa [JOK
CTOpPOHAMH https://m.edso0.ru/914071b9
15 Yron Mexay nNpsiMbIMU B bubmmorexa [JOK
HPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 Yron mexay npsiMbIMU B bubnuorexa [JOK
NPOCTPAHCTBE https://m.edso0o.ru/2935a9a0
17 [TapamienbHOCTD IIIOCKOCTEM: bub6nuoreka [IOK
napaijIeJIbHbIE IJIOCKOCTH https://m.edsoo.ru/2e18f255
18 CBoiicTBa napayjienbHbIX bubmuorexa [JOK
TTOCKOCTEMN https://m.edsoo.ru/e504d656
[Ipocreitmme
19 MIPOCTPAHCTBEHHbIE (PUTYPHI HA bubnnorexa [JOK
MIJIOCKOCTH: TETPAdIP, KyO, https://m.edsoo.ru/4a28dc02
napajuieiaenunes
. bubnuorexa [JOK
20 Hoctpoerne ceterui https://m.edsoo.ru/1d434d0f
. bubnuorexa [JOK
21 Toctpoerne ceuerui https://m.edsoo.ru/ec26fe5d
KontponbHas paboTa mo teme
bu6mmorexa [IOK
22 "[IpsiMbIe ¥ TIIIOCKOCTH B

npoctpanctse. [lapamnensHoCTh

https://m.edsoo.ru/9a0a9e56
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MPSIMBIX U MJI0CKOCTEN"

[leprieH UKy IAPHOCTD NPSAMOKN
U IJIOCKOCTH:

bubmuoreka [JOK

23
MIEPIEHIUKYIISPHBIE TIPSMBIE B https://m.edsoo.ru/b19f6a5d
MIPOCTPAHCTBE
[Ipsimble napaienbHble U

24 MEPIIEHANKYJIISIPHBIE K bubmmorexa [TOK

PHCHAMIIVP https://m.edsoo.ru/0ac11c95
IJI0OCKOCTH
[IpsimMble napanienbHble U
25 NEPHEHANKYIISIPHBIE K brbmmorexa [OK
PHEHAMIICP https://m.edsoo.ru/ba545966
MJIOCKOCTH

%6 [Ipu3Hak nepnesaAuKyISIPHOCTH bubnnorexa [JOK
MPSAMON U TUIOCKOCTH https://m.edsoo.ru/f85bfc46

7 [Ipu3Hak nepneHIuKyIsIpHOCTH bub6nuoreka [IOK
MPSAMON U TUIOCKOCTH https://m.edsoo.ru/79165d15

73 Teopema o npsimoit bubmuorexa [JOK
MIEPIICHIUKYIISIPHOMN TUIOCKOCTH https://m.edsoo.ru/635¢5087

29 Teopema o npsmoit bubnnorexa [JOK
MEePIEHANKYISIPHOMN MIIOCKOCTH https://m.edsoo.ru/bd3745f8

30 Teopema o npsamon bub6nnorexa [IOK
MEPIEHANKYIISPHOM IIJIOCKOCTH https://m.edsoo.ru/7d18834b
[lepnieHauKyasip U HAKJIOHHBIE!

31 pacCcTOSHUE OT TOYKH J0 bubnnoreka [JOK
IUIOCKOCTH, PACCTOSTHUE OT https://m.edsoo.ru/33¢477d3
IIPSIMOM A0 IIJIOCKOCTH
[lepnieHauKyIsIp ¥ HAKJIOHHBIE:

P P bu6mmorexa [IOK

32 paccTosiHue OT TOUYKHU J0

IINIOCKOCTH, paCCTOAHUC OT

https://m.edsoo.ru/66fefadd
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MPSIMOM A0 MJIOCKOCTH

[leprieHAUKYISIp U HAKJIOHHBIE:

PaCCTOSAHUC OT TOYKHU OO

bubmuoreka [JOK

33 IIJIOCKOCTH, paCCTOSAHUE OT https://m.edsoo.ru/a5b7b8e3
MPAMOM 10 IMITOCKOCTH
[lepnieHIUKyIISIp ¥ HAKIIOHHBIE:

34 paccrosiHue OT TOYKHU 10 bubnumoreka [IOK
IUIOCKOCTH, PACCTOSHUE OT https://m.edsoo.ru/dbee22bc
IIPSIMOM 10 TUIOCKOCTH

15 VYTrael B IPOCTPAHCTBE: YIOJI bubmmorexa [JOK
MEXIY MPSAMOH U TUIOCKOCTBIO https://m.edsoo.ru/6b61b2b4

36 JIByrpaHHBIN yroJ, JTUHEHHBII bubnnorexa [JOK
YIOJI ABYIPAaHHOIO yIJia https://m.edsoo.ru/5fa0b3ce

37 JIByrpaHHBIN yroJ1, TUHEHHBII bub6nuoreka [IOK
yIOJ ABYTPaHHOIO yIJia https://m.edsoo.ru/c7¢777ed
[lepneH UKy ISIPHOCTD

13 IJIOCKOCTE!: MpU3HAK bubnuoreka [IOK
MEPIEHIUKYIIIPHOCTH IBYX https://m.edsoo.ru/ec3e2da3
IIJIOCKOCTEN
[TepnieHAMKYIAPHOCTD

19 IJIOCKOCTE!: MpU3HAK bubmmorexa [JOK
HMEPHEHINKYIIPHOCTH ABYX https://m.edsoo.ru/ed9e2a8e
IIJIOCKOCTEN
[lepnieH UKy AIPHOCTH

40 IJIOCKOCTEMN: IPU3HAK bubnuorexa [JOK
MEPIEHAUKYIISIPHOCTH JIBYX https://m.edsoo.ru/ba75de57
IJIOCKOCTEN

41 Teopema o Tpéx bubnnorexa [JOK
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MEepIEHIUKYIIpax

https://m.edsoo.ru/e4972cdc

Teopema o Tpéx

bu6nmoreka [JOK

42 MEPIEHIUKYIIIpax https://m.edsoo.ru/52188a7d

43 Teopema o Tpéx bubnuorexa [JOK
MEPIICHAUKYIIIpax https://m.eds00.ru/9f246736
KonTponbHas pabora no remam

44 "TlepneHAUKYISIPHOCTD MPSIMBIX bubnnorexa [JOK
U mwiockocteil" u "Yriael MexIy https://m.edsoo.ru/5b971ef3
MPSMBIMU M TUIOCKOCTAMU"

[ToHsiTHE MHOTOTpaHHUKA,
OCHOBHBI€ 3JIEMEHTbI BuGmiorexa [OK

45 MHOTOTPATHHKA, BHITYIUINE M https://m.edsoo.ru/2d24e873
HEBBIITYKJIbIE MHOTOTPaHHUKH;
pa3BEPTKAa MHOTOIPAHHUKA
IIpu3ma: n-yronpHas npusma;

IPaHu ¥ OCHOBAHUS MPU3MBI; Bu6miorexa OK

46 TIpAMAZ H HATJIOHHAS TPHIMEL, https://m.edsoo.ru/b4ad63ad
OO0KOBas U MOJIHAS! TIOBEPXHOCTh
IIPU3MBI
[Tapamienenunen,

47 IPSIMOYTOJIbHBII bubmmorexa LIOK
TapajuiesIenunes 1 €ro https://m.edsoo.ru/8a7be683
CBOMCTBa
[Inpamua: n-yrojabHas
NUpaMUJa, TPAaHU U OCHOBAaHUE

43 MUpaMUIbl; OOKOBAsI U MOTHAS bubnuoreka [JOK

TTOBEPXHOCTh IMUPAMU/IBI;
MpaBWJIbHAS U yceuEHHAs
nupaMua

https://m.edsoo.ru/fblcd0as
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HpaBI/IHBHLIC MHOTI'OIr'paHHUKH:
IIOHATHUEC ITPABUIIBHOI'O
MHOI'OI'paHHHKA, IIpaBUJIbHAA

bu6mmorexa [IOK
49 MpU3Ma U MpaBUIbHAs
https://m.edsoo.ru/074c8865
MUpaMuIa; TPaBUIbHAS
TpeyroyibHasi TUpaMuaa u
IIpaBWIbHBIN TeTpa3Ip; KyO
[IpencraBiaeHue o MpaBUIBLHBIX
50 MHOT'OIPAaHHUKAX: OKTad]I bubmmorera [TOK
P ' P> https://m.edsoo.ru/a0fdd5bf
JOJIEKa’dIp U UKOCABP.
CumMeTpHsi B MPOCTPAHCTBE:
CUMMETpPHSI OTHOCUTEIILHO
TOYKH, TIPSIMOM, TIJIOCKOCTH.
51 OJIEMEHTEHI CHMMETPHUU B bubnmorera [IOK
p https://m.edsoo.ru/b9e777d9
nUpamMuIax,
napajienenumneaax,
MPaBUIIbHBIX MHOTOTPAaHHUKAX
Brrunciaenue 3neMeHTOB
52 MHOT'OI'PaHHUKOB: péOpa bubmmorera [IOK
p - beopa, https://m.edsoo.ru/6¢dbecef
JMAroHaJ, YTJbl
ITmomane OOKOBOI
MOBEPXHOCTH U MOJTHON
53 MOBEPXHOCTHU MPSAMOM NPU3MBI, bubmuorexa [JOK
IJI0IIA/Ib OCHOBAHUM, TEOpeMa https://m.edsoo.ru/37d84157
0 OOKOBOI OBEPXHOCTHU
IPSIMOY IIPU3MBI
ITmomane OOKOBOI
bu6mmorexa [IOK
54 MOBEPXHOCTH W TTIOBEPXHOCTH

NpaBUIBHOM MUpPaMUBbI,

https://m.edso00.1u/5603e¢30b
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Teopema O TIoMmAIu OOKOBOM
MOBEPXHOCTH YCEUEHHOMN
MUPAMU/IBI

55 KonTponbhas padota no teme bu6mmoreka [IOK
"MHororpaHHuku" https://m.edsoo.ru/a95f5c04
N bubmuoreka [JOK
56 II 0 00
OIPITHE OB 0DBEME https://m.edsoo.ru/7ad0020b
N bubmuoreka [JOK
57 06
HEM ITHPAMHIH! https://m.edso0.ru/235171b3
N bubnuorexa [JOK
58 06
HEM TTHPAMHIH! https://m.edsoo.ru/f47dfefd
N bubmuorexa [JOK
59 06
DEM TIHPAMITIB! https://m.eds00.1ru/79¢10312
N bubmuorexa [JOK
60 OOBEM mHpamHIE! https://m.edsoo.ru/2faadc3f
. bu6mmoreka [IOK
61 ¢
O0BEM mpu3MEL https://m.eds00.1u/79853608
bu6nmmoreka [JOK
) "
6 O0BEM mpu3MEL https://m.edsoo.ru/1e053890
N bubmuoreka [JOK
63 OOnEm mpHsMe! https://m.edsoo.ru/482d3f51
64 KonrtponbHas pabora o Teme bu6nuoreka [IOK
"O0BEMBI MHOTOTPAHHUKOB" https://m.edsoo.ru/28a6573¢
[ToBTOpEeHME, 0000IIEHNE
65 CHCTEMAaTH3alKsl 3HAaHHH. bubmuoreka [JOK
ITocTpoeHue ceuenuii B https://m.edsoo.ru/098bedad
MHOTOTPaHHHUKE
66 [ToBTOpeHnue, 060061IEeHNE bubmmorera [IOK

https://m.edso0.ru/f7792ba9
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cHUCTeMaTU3alus 3HaHH.
Brrunciienue paccTosSHUIM:
MEXAY JBYMs TOUKaMHU, OT
TOYKH J0 MPSIMOH, OT TOUKH J10
MJIOCKOCTH, MEXK]LY
CKPELIUBAIOIINUMUCS TPSIMBIMHU

bu6mmorexa [IOK
67 Hrorosast KOHTpoOJIbHAs paboTa | httos://m.edsoo.ru/b9146bc0
[ToBTOpEeHUE, 0600IIEHNE
CHCTeMaTu3alys 3HAHHH.
Brranciienue yrioB: Mex
68 CerH_II/IBaIOH_IZIMI/ICH HpSIMIZ;MI/I, 1 Bubmorexa IOK
. https://m.edsoo.ru/56765e8b
MEXy MPSAMOU U TIIOCKOCTBIO,
JIBYTPAaHHBIX YTJIOB, YTJIOB
MEXy TIOCKOCTSIMHU
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME
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11 KITACC

KoimnuecTBo yacos D1eKTPOHHbIE
Ne aTa ndpoBbie
Tema ypoka Kontpoasubie | IlpakTudyeckue A umpp
n/n Bcero u3ydeHusi | oOpa3zoBaTe/ibHbIE
padoThI padoTsbI
pecypchl
Cdepa u map: ueHtp,
| pamuyc, TuaMeTp; | bubnmoreka [JOK
TUIOIIAAb TIOBEPXHOCTH https://m.edsoo.ru/0341bc2b
chepsl
B3aumHoe pacrionoxeHue
) cdepsl ¥ IIOCKOCTH; | bubnmnoreka [JOK
KacaTeJibHas MI0CKOCTh K https://m.edsoo.ru/bed12a43
cthepe; miomaas cheps
H3o0paxkenue chepsl,
3 1ma apHa HJIOCKO(IC)TE 1 bubnnorexa LIOK
P ) https://m.edsoo.ru/be 1572
Ceuenus mapa
Huwmuaapudeckast
MMOBEPXHOCTb,
oOpa3yromye
4 LII/IJP;I/I:I[ HYECKOU 1 bubnnorexa LIOK
P https://m.eds00.ru/6054b8cl
MOBEPXHOCTH, OCh
LWIHHAPUYECKON
MMOBEPXHOCTHU
Hunuaap: ocHOBaHUS U
OOKOBast MOBEPXHOCTb,
bubnuoreka [JOK
5 oOpa3yrommas 4 oChb; 1

10113 ]Tb OOKOBOM 1
MOJHOM MOBEPXHOCTHU

https://m.edsoo.ru/188{6216
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N306paxenune uunuHapa
Ha IIOCKOCTH. Pa3BépTKa
uuinunapa. CeyeHus

but6mmoreka [{JOK

6 HHHRApa (H{OCKOCTHO’ https://m.edsoo.ru/016e25¢eb
napajuieIbHON WiIn
NEPIEHIUKYIISIPHONU OCH
HUAJIMHIPA)

Konnueckas noBEpXHOCTb,
o0pa3yrolire KOHU4eCKOn
7 IIOBEPXHOCTH, OCb U Brbmrorexa LIOK
. https://m.edso00.1ru/c94ba09b
BEpLINHA KOHUYECKOU
MMOBEPXHOCTHU
Konyc: ocHoBanue u

g BEpILIKMHA, 00pa3yromas u bu6muoteka [IOK
0Cb; IJI0IIab OOKOBOH U https://m.eds00.ru/897dd3b2
MOJIHOM TOBEPXHOCTHU
Y ceu€HHbI KOHYC:

9 00pa3yrolue 1 BHICOTA; bubnuorexa [JOK
OCHOBaHUs U OOKOBast https://m.edsoo.ru/1468bab3
MOBEPXHOCTH
N306paxenune koHyca Ha
IJI0CKOCTH. Pa3BépTka
KoHyca. CeueHust KoHyca

10 (TUTOCKOCTBHIO, bu6muoteka [IOK
napajuieJIbHON https://m.edsoo.ru/0Obdelbe8

OCHOBAHUIO, U
IJIOCKOCTBIO, IIPOXOISAIIEH
yepe3 BEPLINHY)

11

KoMmOunanus ten

bu6nuoreka [JOK
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https://m.edsoo.ru/0bde1be8

BpAILICHUS U
MHOTOTPAHHHUKOB

https://m.edsoo.ru/3cef10e5

MHororpasHuk,
OTIMCaHHBIN OKOJIO C(eEpHI;

12 cdepa, BIMCcaHHAs B bubmmorexa LHOK
pa, https://m.edsoo.ru/0b136158
MHOTOTPaHHUK WUJTU B TEJO
BpaIICHUS
[TonsTre 06 06BEMeE.
13 OcHOBHBIE CBOMCTBA bubmmorexa [TOK
N https://m.edsoo.ru/26a03fb7
00BEMOB TEN
N bubmmoreka [JOK
14 06
DEM IBUTHIIpa, Konyca https://m.edso0.ru/5513d87b

15 OO0BéM 1m1apa U mIomaIh bubnmnoreka [JOK
cdepst https://m.edsoo.ru/d189bde2
ITomoOubIe TENA B
IPOCTPAHCTBE.

16 CoOoTHOILLIEHUS MEKTY bubnmnorexa [HOK
IUIOIIASIMH https://m.edsoo.ru/810cfleb
MOBEPXHOCTEH, 00bEMaMU
MOJ00HBIX TEJI
KonTponbnas pabota no

17 temaMm "Tena Bpaienus" u Bubmmorexa [IOK

patt https://m.edsoo.ru/4a33a8ab
"O6bemsbl Ten"

18 Bekrop Ha mI0CKOCTH U B bubmuoreka [JOK
MPOCTPAHCTBE https://m.edsoo.ru/5caefclb

19 Cl1o)keHHE ¥ BEIYUTAHUE bubmuoreka [JOK
BEKTOPOB https://m.edsoo.ru/23f4f089

20 YMHOXEHUE BEKTOpa Ha bubmuoreka [IOK



https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/0b136158
https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/d189bde2
https://m.edsoo.ru/810cf1eb
https://m.edsoo.ru/4a33a8ab
https://m.edsoo.ru/5caefc1b
https://m.edsoo.ru/23f4f089

YHUCIIO

https://m.edsoo.ru/dee379eb

PasnosxeHue BekTopa 1o
TPEM HEKOMILJIAaHAPHBIM

bubmmoreka [JOK

21
BekTopaM. [IpaBuio https://m.edsoo.ru/a28fd74e
napajuienenumneaa
Pemenue 3amau,

2 CBSI3aHHBIX C bubmmorexa [JOK
IIPUMEHEHHUEM IIPABUII https://m.edsoo.ru/5a827900
JEHUCTBHUN C BEKTOPAMHU
KoopanHatHO-BEKTOPHBIN

23 METOJ IIPU PELIEHUHN Bubmmorexa [IOK

ATPAP https://m.edsoo.ru/d3alfe30
F€OMETPUUYECKHX 3a/1a4
[IpsimoyronbpHas cuctema
KOOpPJIMHAT B

4 MPOCTPAHCTBE. bu6muoreka [{IOK
Koopaunats! BexTopa. https://m.edsoo.ru/48db7058
[Ipocreiimme 3a1auu B
KOOpJAMHATAX
VYron Mexay BEKTOpaMH.

25 CkansipHoe pou3BeJICHUE bubmmorexa [IOK

P P A https://m.edsoo.ru/725effc4
BEKTOPOB

26 Brruucnenue yrioB Mexmy bubmuorexa [JOK
NPSAMBIMU U IIIOCKOCTSMU https://m.edsoo.ru/8efbe78e
KonrtponsHas pabora o

7 teme "BekTopsl u bu6muoreka [IOK
KOOpJAUHATHI B https://m.edsoo.ru/77¢22fc5
npocrpaHcTae”

b K

28 [ToBTOpenue, 06001IIEHNE nommorexa O

https://m.edsoo.ru/1780basd



https://m.edsoo.ru/dee379eb
https://m.edsoo.ru/a28fd74e
https://m.edsoo.ru/5a827900
https://m.edsoo.ru/d3a1fe30
https://m.edsoo.ru/48db7058
https://m.edsoo.ru/725effc4
https://m.edsoo.ru/8efbe78e
https://m.edsoo.ru/77c22fc5
https://m.edsoo.ru/1780ba5d

OcHoBHBIE QUTYPHI,
(akThI, TEOpPEMBI Kypca
TUIAHUMETPHH

U cUCTEMaTHU3allis 3HAHUM.

[ToBTOpeHue, 06001IIEHNE

29 OcHoBHBIE QUTYPHI,
(bakThI, TEOpEMBI Kypca
TUIAHUMETPHH

U cUCTEMaTHU3allis 3HAaHUM.

bu6mmoreka [IOK
https://m.edsoo.ru/078cd 184

[ToBTOpenue, o6o0IIEHNE

30 W CHCTEMAaTH3alHs 3HAHUH. | bubmnoreka [JOK
3agauu IIaHUMETPUH U https://m.edsoo.ru/7491efe0
METOJIbI X PEIICHUS
[ToBTOpenue, 0600mIEeHNE

31 M CUCTEMAaTH3aIus 3HaAHUH. | bu6nuoreka [JOK

3amauu MIaHUMETPHUH U
METOJIbI HX PEIICHUS

https://m.edsoo.ru/4dffda97

[ToBTOopenue, 0600IIeHNE

32 OcHoBHbIE GUTYPHI,
(hakTbI, TEOpPEMBI Kypca

U CUCTEMAaTHU3alUs 3HAHUN.

bubnuoreka [JOK
https://m.edsoo.ru/74b2ad91

CTepEeOMETpUHn
13 Hrorosast KOHTpoOJIbHAS 1 bubmmoreka [IOK
paborta https://m.edsoo.ru/ec24dfc2
14 [ToBTOpEeHue, 0000IICHNE | bubmuoteka [IOK
M cUCcTeMaTu3alus 3HaHui https://m.edsoo.ru/f465d10e
OBILEE KOJIMYECTBO 34

YACOB I10 ITPOTPAMME



https://m.edsoo.ru/078cd184
https://m.edsoo.ru/7491efe0
https://m.edsoo.ru/4dffda97
https://m.edsoo.ru/74b2ad91
https://m.edsoo.ru/ec24dfc2
https://m.edsoo.ru/f465d10e

IPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOU ITPOT'PAMMBbBI

10 KUIIACC
Kon .
IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
NpoBepsIeMOro .
o0pa3oBaTe/IbHON NPOrpaMMbI CpeHero o0ero 00pasoBaHus
pe3yJbTarta
7 I'eomerpus
7.1 OnepupoBath NOHATHAMU: TOUKA, MPSAMasi, TNIOCKOCTh
75 [TpuMeHsSITh aKCHOMBI CTEPEOMETPUHN U CIEACTBHS U3 HUX MPU PELUICHUH
' reOMETPUUYECKUX 3a1a4
73 OnepupoBarh MOHATUAMH: TMAPATUICTBHOCTh M TEPIEHIUKYISIPHOCTD
' NPSAMBIX U TJIOCKOCTEH
74 KnaccudunupoaTs B3aMMHOE PacoIoKEeHHUE MPSMBIX U TUIOCKOCTEH B
' MIPOCTPAHCTBE
OnepupoBaTh NOHATUSMU: ABYTPAHHBIN yroJl, TPaHU ABYTPAaHHOTO yTJa,
7.5 pedpo IBYrpaHHOTO YIJIa, JIMHEWHBIH YTrOJd JABYTPAHHOTO YIJIa,
rpaJycHas Mepa JBYTPaHHOTO yria
OnepupoBaTh MOHATUSMU: MHOTOTPAHHUK, BBIMYKJIBIH U HEBBIMYKIIbIHI
7.6 MHOT'OTpaHHUK, 3JIEMEHTBI MHOTOTPaHHUKA, IPABUIILHBIN
MHOTOTPaHHUK
e Pacrio3naBaTh OCHOBHBIE BHUbl MHOTOIPAHHUKOB (IMpamuiaa, mpu3Mma,
. MPSIMOYTOJIbHBIN MapajieNenumne, Kyo)
KnaccupummpoBaTh MHOTOTpAaHHUKH, BBIOMpas OCHOBaHUS IS
. kiaccupukauuyd  (BBIMYKJIbIE M HEBBITYKJIbIE  MHOTOTPaHHUKH,
' MpaBWIbHBIE MHOTOTPAHHHUKH, TPSMble ¥ HAKJIOHHBIE TIPU3MBI,
napajuieJIeTUuIe b))
- OnepupoBarh  MOHATHSIMH: CeKyllas  IUIOCKOCTb,  CEUEHHUEe
' MHOT'OTPaHHUKOB
710 OOBACHATP TNPUHIUMBI MOCTPOCHHUS CEUEHUH MHOTOTPAHHHKOB,

HCIIOJIB3YA METOA CJICI0B

7.11

CtpouTh ceyeHUsT MHOTOTPAHHUKOB METOJIOM CII€JIOB, BBITIOJIHATH
(BBIHOCHBIE) TIJIOCKHE 4YEPTEXH W3 PHUCYHKOB MPOCTHIX OOBEMHBIX

¢buryp: Buja cBepxy, cOOKy, CHU3Y




7.12

PemraTe 3aaa41 Ha HaXO0XKJICHUC Ir’COMCTPHYCCKUX BEJIMYHH I10 06pa3uaM
WU aJirOpuTMaM, MPUMCHAA HW3BCCTHLIC AHAJIMTHYCCKUC MCTOIbI IIPU
pe€ICHUKX CTaHAAPTHBIX MAaTCMAaTUUYCCKHUX 3aJa4 Ha BbIYUCICHUC
paCCTOHHI/Iﬁ MCXKAY ABYMA TOUKAMH, OT TOUKHU OO HpﬂMOfI, OT TOYKH O0

IIJIOCKOCTH, MEKAY CKPCIIUBAOIMUMHUCS ITPAMBIMHA

7.13

Pemrate 3aaa41 Ha HaXO0XJACHUC I'’COMCTPUYCCKUX BECIIUYHH 110 06pa3uaM
WK aJilropuTMaM, IpUMCHAA U3BCCTHBLIC aHAJIUTHYCCKHUC MCTOAbI IIpHU
pEeIICHUN CTAHAAPTHBIX MATCMATHYCCKUX 3ada4 Ha BBIYUCIICHUC YIJTIOB
MCKAY CKPCIIHUBAOIIUMMUCA MMPAMBIMHA, MCKIAY HpHMOﬁ U IIJIOCKOCTBIO,

MEXKy INIOCKOCTSIMH, JBYTPAHHBIX YIJIOB

7.14

Beruncnsate 00bEMBI W IUIOMIAJAM TIOBEPXHOCTEH MHOTOTPAHHHUKOB
(mpusma, mnHpamMuza) C OpUMEHEHHEM  (OpMyN,  BBIUUCISATH
COOTHOIIICHHS MEXTy TUTOIIA IIMHU ITOBEPXHOCTEH, 00bEMaMU MOT0OHBIX

MHOTI'OI'PaHHHUKOB

7.15

OnepupoBaTh NOHATUAMU: CUMMETPHUSI B MIPOCTPAHCTBE, LIEHTP, OCh U

IUIOCKOCTh CHMMETPUH, LIEHTP, OCh U TNIOCKOCTh CUMMETPUU (PUTYpHI

7.16

W3BnekaTb, mpeoOpa3oBbIBaTh W HHTEPIPETUPOBATH MH(OPMAIHIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (Urypax, MpeACTaBICHHYIO Ha

yepTekax U pUCyHKax

7.17

HpI/IMeHHTL reoOMCTPpHUICCKUC (baKTBI AJIg pCHICHUA CTCPCOMECTPUICCKUX
3aaa4, MpeamnoJararolmmux HECKOJBbKO IIaroB peuICHUsA, €CJIU YCIOBHA

MMPUMCHCHUA 3a/1aHbI B SIBHOM (l)opMe

7.18

[IpuMmeHsTh TpOCTEHIIne NPOrpaMMHBIE CPEICTBA M DIIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CHUCTEMBl IMPU PEIICHUH CTEPEOMETPUUECKUX

3a1a4

7.19

HpI/IBO,Z[I/ITB IMPUMCPBI MATEMATUYICCKUX SaKOHOMepHOCTeﬁ B IIPHUPOJC U

JKU3HHU, paCliO3HABaTh NPOABJIICHUC 3aKOHOB I'COMCTPUN B UCKYCCTBC

7.20

[IpuMeHATh TOJYYCHHBIE 3HAHMA Ha TPAKTUKE: aHAIU3UPOBATH
pearbHBIe CUTYyallud W MPHUMEHATh W3yYCHHBIE MOHATHS B IpoOIecce
MOWCKA peIIeHUs] MaTeMaTHYecKH CQOPMYIMPOBAHHOU MPOOIEMBI,
MOJIETTMPOBATh peabHbIC CUTYall! Ha S3bIKE TEOMETPHH, HCCIEA0BATh
MOCTPOCHHBIE MOJIENIN C UCIIOIb30BAaHUEM T'€OMETPHUECKUX TOHATHH U
TEopeM, armmapaTa anreOphl, pemaTh IpaKTHYECKHUE 3aa4ul, CBI3aHHbIC

C HAXOXKXACHHUCM I'COMCTPUICCKUX BCIIMYUH




11 KIIACC

Koz IIpoBepsiemble npeMeTHbIE Pe3yJbTAThI 0CBOEHHS OCHOBHOM
NMpoBepsieMoro .
00pa3oBaTe/IbHOW MPOrPaMMBbI CpeHero o01ero odpasoBanusi
pe3yJbTarta
6 ['eomeTpus
OnepupoBathb MOHATUSIMU: UAIUHAPUYECKAst MMOBEPXHOCTb,
61 oOpa3yrolmue UUINHAPUYECKONW MOBEPXHOCTH, LUIUHAP, KOHUYECKas
' MOBEPXHOCTh, O00pa3yrolue KOHUYECKOW IOBEPXHOCTH, KOHYC,
chepudeckas MoBepxXHOCTh
6.2 PacnoznaBats Tena Bpamenus (MUIUHIP, KOHYC, cdepa u map)
6.3 OOBACHATH CIIOCOOBI OTYUEHUS TeJl BpallleHUs
6.4 KnaccudunupoBars B3auMHOE pacnoiokeHue chepbl U MI0CKOCTH
OnepupoBarh MOHATHUSAMH: IIAPOBOM CErMEHT, OCHOBAHHME CETMEHTA,
6.5 BBICOTA CETMEHTA, IIapOBOM CIIOM, OCHOBaHHE IIAPOBOTO CJIOS, BHICOTA
IaPOBOIO CJIOS, IIAPOBOM CEKTOP
6.6 Boeruncnsate 00BEMBI M IUIONIAM TIOBEPXHOCTEH TENm BpalleHus,
' reOMETPUUYECKUX TeJl C MPUMEHEHHEM (POopMyJT
OnepupoBaTh TOHSATHSAMH: MHOTOTPAaHHUK, BIHCAaHHBIA B cdepy ©
6.7 OMHMCAaHHBIA OKOJO cdephl, cdepa, BIMCAHHAS B MHOTOTPAHHHUK WU
TEJIO BPAIICHUS
63 BpIuucnsaTe COOTHONMICHHWS MEXAy IUIOMAASMU TOBEPXHOCTEH U
. 00BEMaMH MOAOOHBIX TET
6.9 N306paxaTs n3ydaemble GUTypbl OT PYKH U C IPUMEHEHUEM MPOCTHIX
' YepTEKHBIX HHCTPYMEHTOB
BrinonaHsaTe (BBIHOCHBIE) IJIOCKHME YEPTEXKU M3 PHUCYHKOB IPOCTHIX
6.10 O00BEMHBIX (QUTyp: BHUIl CBEpXY, COOKY, CHH3Y; CTPOUTH CEUYECHUS Tel
BpalIeHus
W3Brekath, MHTEPIPETUPOBATh M MPEOOPa30BBIBATE HHPOPMAIHIO O
6.11 MPOCTPAHCTBEHHBIX TC€OMETPUUYECKHX (PHUTypax, MPEeACTaBICHHYIO Ha
YepTekKax U pUCYHKaxX
[TpumensTh reoMeTprueckue GakThl IS PEIICHUS] CTEPEOMETPHUUECKHIX
6.12 3a/1a4, MPEearnoiaraloiiuX HECKOJbKO IIaroB PEIICHUS, €CIIU YCIOBHUS
MIPUMEHEHHUS 3a/1aHbI B ABHOU popme
6.13 OnepupoBaTh NOHATUEM: BEKTOP B TPOCTPAHCTBE




6.14

BrmmoaHATE HGﬁCTBI/IH CJIOKCHUA BCKTOPOB, BBIUUTAHHUA BCKTOPOB U
YMHOKCHHA BCKTOpa HAa 4UCIIO, O6T:SICH51TB, KakKMMH CBOMCTBAMH OHH

00J1anaroT

6.15

HpI/IMCHHTB IMMpaBUJIO TapaJUICJICIIUIICAa IPH CIIOKECHUU BEKTOPOB

6.16

OHCpHpOBaTB MNOHATHUAMU: JCKAPTOBBI KOOPAWHATBHI B MPOCTPAHCTBC,
BCKTOpP, MOAYJIb BEKTOPA, paB€CHCTBO BCKTOPOB, KOOPAWHATHEI BEKTOPA,
yYroia MEXIAy BCKTOpaMH, CKaJILIpHOC IIPOMU3BCACHUC BCKTOPOB,

KOJUIMHCAPHBIC U KOMITIJIAHAPHBIC BEKTOPbI

6.17

Haxomuth cyMMy BEKTOpPOB M NMPOU3BEJCHHE BEKTOpaA Ha YUCIO, YIojl
MEXJ/y BEKTOpaMH, CKaJSIPHOE MPOU3BEICHHE, PACKIAIbIBATh BEKTOP

10 IBYM HCEKOJUIMHCAPHBIM BCKTOpaM

6.18

33Z[aBaTB IJIOCKOCTb YPABHCHHUEM B ,Z[CK&pTOBOﬁ CUCTCMC KOOpAUHAT

6.19

Pemiate HpOCTCf/'IIHHe TCOMCTPHUYCCKUC 3ala4yd Ha I[PUMCHCHHUC

BCKTOPHO-KOOPAWMHATHOI'O MCTOJ1a

6.20

Pemars 3agaun Ha Q0Ka3aTeIbLCTBO MaTEMaTHUECKHX OTHOIICHHUM U
HaXOXIACHUEC I'€COMCTPUUICCKUX BEJIUYHH 10 06pa3uaM HJIN aJITOpUTMaM,
IIPpUMCHAA HN3BCCTHBIC MCETObI npu PEeICHUH CTaHOApPTHBIX

MAaTEMATHYCCKHUX 3aJa4

6.21

[IpuMeHATH TpOCTEHIINE IPOTrPpaMMHBIE CPEACTBA U AJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUUYECKUX

3a1a4

6.22

HpI/IBOI[I/ITB MMPpUMEPBI MATEMATUYCCKUX 3aKOHOMepHOCTeﬁ B IIpUpOAC

1 )XU3HHU, paCliO3HABATh MIPOABJIICHHUE 3aKOHOB I'€COMETPUHU B HCKYCCTBE

6.23

[IpuMmeHsTh TOMy4YEHHBIE 3HAHHWS Ha TNPAKTHKE: aHAIU3HPOBATH
peanbHBIE CUTYyallMd U MPUMEHSITh M3yUYCHHBIE TOHATHUS B Tpollecce
MOKCKA pEeUICHHs] MaTeMaTH4ecKH CQOpPMYITUPOBAHHOW MPOOIEMBbl,
MOJICJIMPOBATH PEAIbHBIC CUTYAIlUU Ha SI3bIKE T€OMETPUH, UCCIIE0BATh
MTOCTPOCHHBIE MOJIEH C UCIOJIb30BAHUEM F€OMETPUUECKHX MOHATHI U
TeopeM, amnmapara aiareOpsl, perarh MPaKTUIECKUe 3a/Ia4r, CBSI3aHHBIC

C HAXO0XXACHUEM I'COMCTPUUCCKUX BCIINYNH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KVIACC

Kon

HpOBepﬂeMbIﬁ IJIEMEHT COA€CPKaHUSA

I'eomerpus

7.1

OcCHOBHBIE MOHATHUS CTepeoMeTpuH. Touka, IpsMasi, MIOCKOCTb, MIPOCTPAHCTBO.
[lonsiTne 00 aKCHMOMAaTHMYECKOM IIOCTPOCHHHM  CTEPEOMETPUM:  aKCHOMBI

CTCPCOMETPHUU U CICACTBUA U3 HUX

7.2

B3aumHOe pacnosokeHue IpsMBIX B HPOCTPAHCTBE:  IEPECEKAOLUecs,
NapajuleJIbHble M CKpeluBaromuecs ImnpsMble. [lapamienbHOCTE NOPSIMBIX U
IUDIOCKOCTE B INPOCTPAHCTBE: IMapauleibHbIE NpPSAMbIE B IPOCTPAHCTBE,
MapaJlIEIbHOCTh TPEX IPSIMBIX, NAPAJLIEIbHOCT NMPSAMON U IUIOCKOCTH. YTIUIBI C
COHAIIPaBJIICHHBIMU CTOPOHAMH, YTOJI MEXIy HpsIMBIMA B IIPOCTPAHCTBE.
[TapamiensHOCTD IIJIOCKOCTEM: rapajiesbHbIe IJIOCKOCTH, CBOMCTBA
napajuiebHbIX TIockocTei. [IpocTeitimme mnpocTpaHcTBeHHBIE (UTYpHl Ha

IJIOCKOCTH: TETpadip, KyO, mapauieenurie]], IoCTPOSHHE CeUSHHI

7.3

[leprieHAUKYIAPHOCTh MPSAMOM M IIIOCKOCTH: IEPIEHIUKYIISIPHBIE IpPsMBIE B
IIPOCTPAHCTBE, MpsSMbIE MAPAJUICIBbHBIE W TEPIEHIUKYJSPHBIE K IUIOCKOCTH,
IIPU3HAK NEPHEHAUKYJISPHOCTH IPSAMOM M IUIOCKOCTH, TEOpeMa O MpsMOH
MEPIEHIUKYISIPHON IIJIOCKOCTH. YTJbl B MPOCTPAHCTBE: YrOJ MEXAY NMPAMON U
IJIOCKOCTBIO,  IBYIPAHHBIM  YI'OJI, JIMHEWHBIA yrojl JBYIPAaHHOIO  yrja.
[IeprieHAUKyYISp U HAKJIIOHHBIE: PACCTOSIHUE OT TOYKHU JO IJIOCKOCTH, PACCTOSTHUE
OT MPSIMOM 10 IIIOCKOCTH, MPOEKLUs (PUTypBI Ha IIIOCKOCTh. [leprnenauKyIsipHOCTh
IUIOCKOCTEH: NMPU3HAK NEPIEHIUKYJIPHOCTH JBYX IUIOCKOCTeW. Teopema o Tpéx

NEpUCHAUKYJIISIPpAX

7.4

IIoHsATHE MHOrOrpaHHUKA, OCHOBHBIC JJIEMEHTHI MHOI'OTPAaHHUKA, BBIIIYKIIBIC U
HEBBIITYKJIbIE MHOTOI'PaHHHKH, Pa3BEPTKA MHOrorpaHHuka. IIpusma: n-yrosbHas
NpU3Ma, TpaHU U OCHOBAHMsS NMPHU3MBI, IpsMas U HAKJIOHHAS MPU3MBbI, OOKOBas U
TTOJTHAS ITOBEPXHOCTh IIPU3MBL. [Tapamenenunen, MIPSAMOYTOJIBHBIN
napajuiejenumne] U ero cpoucrsa. Ilupamuna: n-yronpHas nupamMuna, TpaHd U
OCHOBaHHUE NMHpaMubl, 00KOBas U MOJIHAs IOBEPXHOCTh MUPAMUbl, IPABUIbHAS U
yceu€HHasi NupaMuaa. OJIEMEHTbl Mpu3Mbl M nupaMuisl. [IpaBuibHbIE
MHOT'OTPaHHUKH: IMOHATHE NPABUIBHOTO MHOIOTPAaHHUKA, IIPaBUJIbHAS IIPU3Ma U

IpaBUJIbHAsA IHUpaMUIa, IIPpaBUJIbHAA TPEYTOJbHAA IMUpaMHa U HpaBHJ’IBHLIfI




TeTpasap, KyO. IlpencraBieHune o MpaBUIIBHBIX MHOTOTPaHHHKAX: OKTadap,

AOJACKa’Ap U UKOCA3APYTUc CeueHus IMPU3MBbI U TUPAMHUbI

7.5

CI/IMMeTpI/IH B IPOCTpAHCTBE: CHMMCETPUA OTHOCUTCIIBHO TOYKH, HpHMOﬁ,
TIJIOCKOCTH. DIEeMEHTEI CUMMCTPUU B nupamMuaax, napajmjiciacnuicaax,

IIpaBUJIbHBIX MHOI'OI'PAHHUKAX

7.6

Borunicnenue 3eMeHTOB MHOTOTPaHHHMKOB: pEOpa, nuaroHanu, yriel. [Lmomans
OOKOBOW TIOBEPXHOCTH M TIOJHOH TOBEPXHOCTH MPSIMOH MPHU3MBI, IJIONIAIb
OCHOBaHMH, TeopeMa 0 OOKOBOM TOBEPXHOCTH MPSIMOM Mpu3MbI. [Lomaas 60KoBoM
MOBEPXHOCTH M IIOBEPXHOCTH IPaBWJIBHOM MUpaMHIbl, TEOpeEMa O IUIOIIATU

yceuénHoit nupamubl. [Tonstie 06 06béMe. OOBEM MHUPaMUIBI, TPU3MBI

7.7

[TomoOubie Tema B mpoctpaHcTBe. COOTHOMIEHUS MEXAY  TUIOMIAISIMHU

MOBEPXHOCTEH, 00BEMAMH MOTOOHBIX TET




11 KIIACC

Kon

IIpoBepsieMblii 3JIeMEHT COACPKAHUSA

6

I'eomerpus

6.1

[Hunuuaapudeckass MOBEPXHOCTh, OOpa3yroOIIMe MUIWHIPHUYECKON TMOBEPXHOCTH,
OChb [MIUHAPUYECKOW mMOBepXHOCTH. LlunmuHap: ocHOBaHHMA U OOKOBas

MOBEPXHOCTh, 00pa3yrolas U oChb, IUIOMIA/lb OOKOBOM U MOJTHON MOBEPXHOCTH

6.2

Konnueckasi moBEpXHOCTh, 0OO0pa3ylonMe KOHUYECKONW TOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOW TOBepXHOCTH. KOHYC: OCHOBaHME U BepIIMHA, 00pa3yromas
U OCh, IUIOMAAh OOKOBOW M TIONHOM TMOBEPXHOCTU. YCEUEHHBIH KOHYC:

oOpa3syromue 1 BpICOTa, OCHOBAHUS U OOKOBast TOBEPXHOCTH

6.3

Cdepa u map: ueHtp, paanyc, AMaMeTp, IIIOIab HOBEpXHOCTH ceprl. Bzanmuoe

pacnosoxxeHue cepbl U MIOCKOCTH, KacaTelabHasl MIIOCKOCTh K cdepe, MIonaib

cepsl

6.4

N300paxkeHune Ten BpameHus Ha MII0CKOCTH. Pa3BépTka MuiIMHApa U KOHyCa

6.5

KomOvHammu Tenm BpalleHuss ¥ MHOTOTPAaHHUKOB. MHOTOTpPaHHUK, OMUCAHHBIN

0KO0JI0 cepsl, cepa, BIMCaHHAS B MHOTOI'PAaHHUK, WK TEJIO BPAILICHHS

6.6

[Tonsitie 06 06bEMe. OcHOBHBIE cBOMCTBA 00BEMOB Ten. Teopema 00 00BEME
NPSIMOYTOJIBHOTO Mapajuiesienumena u cieactsus u3 He€. OO0bEM IWIMHIpA,

koHyca. O0BEM 1mapa u rionaab chepsl

6.7

HOI[O6HBI€ TCJla B  MPOCTPAHCTBEC. CooTtHomeHus MCXKAY IUIoIaAdaMu

MMOBEPXHOCTEH, 00bEMaMH MMOJOOHBIX TEI

6.8

Ceuenus MUJIMHIApA (napanneano U HNCPHCHAUKYIAPHO OCI/I), CCUCHUSA KOHYCa

(mapasuteIbHOE OCHOBAaHUIO M ITPOXO/IAIIEe Yepe3 BEPIINHY ), CEUSHHsI Iapa

6.9

BexTop Ha miockoctu U B mpocTpaHcTBe. Cll0KeHHE M BBIUMTAaHHE BEKTOPOB.
YMHOXEHHE BEKTOpa Ha 4uciio. Pa3nokeHne BeKTopa 1o TpéM HEKOMIUTAHAPHBIM
BektopaM. IIpaBwio mnapamienenunena. Pemenuwe 3agad, CBS3aHHBIX €

INPUMCHCHUCM ITPaBHJI JIENCTBUI C BCKTOpaMu

6.10

[IpsimoyronpHasi cucTteMa KOOpAMHAT B IpocTpaHcTBe. KoopanHaTel BekTOpa.
[Ipocreiimme 3amaun B KOOpAWMHATaX. YTol MeEXOy Bekropamu. CkamsipHOe
MIPOM3BEICHNE BEKTOPOB. BhIuKciieHne yrioB MEXIy MPSMBIMU U IJIOCKOCTSMHU.

KoopanHaTHO-BEKTOPHBIN METOJI ITPU PEIICHUHA FEOMETPUUECKUX 3a/1a4




IPOBEPSIEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUS OCHOBHOM OBPA30BATEJIBHOM
IMPOI'PAMMBI CPEJTHEI'O OBILEI'O OBPA3OBAHUS

Kon
NpOBepPsieMOro
TpeOOBaHUS

IIpoBepsieMble TpeGOBAHUS K NMPeIMETHBIM Pe3yJbTATAM OCBOEHUS
OCHOBHOM 00pa3oBaTe/IbHOI NMPOrpaMMbl CpeIHero 001ero 00pa3oBaHus

Bnanenue merogamu 10Ka3aTenbCTB, aITOPUTMAaMU PELICHUS 3a7a4; YMEHUE
dopMyIMpOBaTE M ONEPUPOBATH MOHATHUSAMHU: ONpEACICHHE, aKCHOMA,
TeopeMa, CJEACTBHE, CBOWCTBO, MPHU3HAK, J0Ka3aTEIbCTBO, PABHOCUIIbHbBIE
(GopMyIMpPOBKHM; TPUMEHATh HX; yMeHHe (opMynupoBaTb oOpaTHOE H
MPOTUBONOJIOXKHOE YTBEP)KJIEHUE, MPUBOAUTH MPUMEPHI U KOHTPIPUMEDHI,
UCIIONB30BaTh  METOJ MaTEMaTUYECKON  WMHIYKLUY; IIPOBOJIUTH
JI0Ka3aTeNbHbIE PACCYKJICHHS MPU PELICHUH 3a/1a4, OLEHUBATh JIOTUYECKYIO
IIPABWJIBHOCTh PACCYXACHHUI; yMEHHE ONIEPUPOBATH MOHITHAMM: MHOXKECTBO,
MOJIMHO’KECTBO, ONEpallMd HaJ MHOXXECTBaMHU; YMEHHE HCIOIb30BaTh
TEOPETUKO-MHOKECTBEHHBIN amnmapar AJIs ONUCAHUS PEaJIbHbIX IIPOLECCOB U
SBJICHUH U TIPU PELICHUH 33]1a4, B TOM YUCIIE U3 APYTUX yUE€OHBIX IPEIMETOB;
yYMEHHE ONEepUpOBaTh MOHATUAMU: Ipad, CBA3HBIN rpad, nepeBo, LUK, rpad
Ha IUIOCKOCTH; YMEHHE 3aJaBaTh W ONKUCHIBATH Trpadbl pazIuYHBIMU

CHOCO63MI/I; HUCIIOJIB30BAThb l"pa(bBI IIpH PCUHICHHUH 3a1a4

YMeHne omnepupoBaTh MOHATHSIMH: HATypallbHOE YMCIIO, LEJ0e YHUCIIO,
CTENEHb C LENbIM IOKa3aTelIeM, KOPEHb HaTYpaJbHON CTENEHH, CTENEHb C
paloHaIbHBIM TOKa3aTelieM, CTENEeHb C JACWCTBUTEIBHBIM IOKa3aTeleM,
Jorapugm 4ucia, CHHyC, KOCHHYC U TAHT€HC MMPOU3BOJILHOTO YHCIIA, OCTaTOK
[0 MOJYJIIO, PAlMOHAIBHOE YHCIIO, UPPALUOHATBLHOE YHCIO, MHOXECTBA
HaTYpaJIbHBIX, LEJbIX, PalMOHAIbHBIX, ACUCTBUTEIBHBIX YHCEN; YMEHHUE
UCIIONIb30BaTh MPU3HAKH JEIUMOCTH, HAaUMEHBIIUNA OOIIMHA AEeTUTeNb U
HauMeHblllee oOllee KpaTHOe, ajropuT™ EBkinjga npu peuieHuM 3ajad;
3HaKOMCTBO C Pa3IUYHBIMU MMO3UIIMOHHBIMU CUCTEMAMH CUHCIICHUS; YMEHUE
BBITIOJIHATh BBIYUCIICHHE 3HAUYCHHH M TNPeoOpa3oBaHHsA BBIPAKCHUN CO
CTeMEeHsMH W Jiorapudpmamu, mpeodpa3oBaHus APOOHO-pAIIIOHATBHBIX
BBIPQXCHUI; YMEHHUE OIEepUpOBaTh IMOHATUSAMU: IOCIEA0BATEIbHOCTD,
apudmeTrnyeckas Mporpeccus, reoMeTpuueckas Mnporpeccusi, O0eCKOHEHYHO
yObIBaro1as reOMETPUYECKast IIporpeccusi; yMEHHE 3a/1aBaTh

MOCIE0BATEIBHOCTH, B TOM YHCJIE C TOMOIIBIO PEKYPPEHTHHIX (opmy;




YMEHHE ONEepPUPOBATh TMOHATHUSAMHU: KOMILIEKCHOE YHCIIO, COMPSIKEHHBIC
KOMIUIEKCHBIE YHCIIa, MOAYJb M apryMEHT KOMIUIEKCHOro uucia, (opma
3aMUCH KOMIUIEKCHBIX YHceNl (TeoMeTpudecKas, TPUTOHOMETPHYECKas U
anreOpandeckasi); yMeThb MPOHW3BOAUTH apuMeTuyecKkue MAeUCTBUA C
KOMIUIEKCHBIMA ~ YHCJIAMH;  TPUBOJUTH  TPUMEPHI  HCIOJIb30BAHUS
KOMILUIEKCHBIX YHCEN; OIEepUpOBaTh MOHATUAMM: MaTpuma 2x2 u 3x3,

ONpeCACIIMTCIIb MaTpPHUILIbI, l"eOMeTpI/I‘-IeCKI/Iﬁ CMBICJI OTIPCACIIUTECIIA

YMeHue OonepupoBaTh IMOHATUAMHU: pPalUOHAIBHBIC, HWPPALMOHAJIBHBIC,
HOKa3aTesbHbIe, CTENEHHble, JorapuMUUecKue, TPUTOHOMETPUUYECKUE
YPaBHEHUS U HEPABEHCTBA, UX CUCTEMBI; YMEHHUE OIEPUPOBATH IOHATUSIMH:
TOKJECTBO, TOXKIAECTBEHHOE NpeoOpa3oBaHUE, ypaBHEHHE, HEPaBEHCTBO,
CHUCTEMa yPABHEHUM U HEPABEHCTB, PABHOCWIBHOCTh YPABHEHUM, HEPABEHCTB
U CUCTEM; YMEHUE pellaTh YPaBHEHUs, HEPABCHCTBA U CUCTEMBI C IIOMOIbIO
pa3IMYHBIX NPHUEMOB; pElIaThb ypPABHEHUS, HEPABEHCTBA MU CHUCTEMBI C
rapaMeTpoM; IIPUMEHATh YPABHEHU S, HEPABEHCTBA, UX CUCTEMBI JIJIs pELICHUS
MaTeMaTHUYECKUX 3a/1a4 U 3ajjad U3 paziIu4HbIX oOjacTell HAyKH U peanbHON

KHU3HHU

YMeHue OmnepupoBaTh TMOHATHAMU: (QYHKIHSA, YETHOCTh (QYHKIUH,
NEPUOJIUYHOCT  (YHKIMH, OTPAHUYEHHOCTh (PYHKUMH, MOHOTOHHOCTb
GbyHKIMH, SKCTpeMyM GYHKIMH, HAuOOJbIIee W HAaWMEHbBIIEEC 3HAYCHUS
(GYHKIMK Ha TPOMEXKYTKE, HempepbIBHAs (PYHKLUS, aCUMOTOTHI rpaduka
GyHKIMU, TIepBas W BTOpas NpPOW3BOIHAS (YHKIIMH, T€OMETPUYCCKUN H
¢u3uueckuif  CMBICT  NPOM3BOAHOM, TepBOOOpa3Has, OMpeAeIEHHBIN
UHTETpal, yMEHHE HAXOJUTh AaCHUMITOTHI rpaduka (YHKIHH; YMEHUE
BBIYUCIIATh MIPOU3BOJHBIE CYyMMBI, IIPOU3BENEHHS], YACTHOTO ¥ KOMITO3UIUH
GyHKIMA, HAXOIUTHh YpaBHEHHUE KacaTeIbHOU K TpaduKy (QyHKIIUU; YMEHHUE
HAXOJIUTh TPOU3BOJHBIC SJIEMEHTAPHBIX (YHKIMN; yMEHHE HCIIOJIb30BaTh
NPOM3BOJHYIO JUISI HMCCIENOBaHUS (YHKIMHA, HAXOIUTh HAUOOJBIIUE |
HaVMEHBIIME 3HAYeHHs (YHKUUH; CTPOUTh TIpa)UKd MHOTOUWIEHOB C
UCTIOJI30BaHUEM  almapaTa MaTeMaTH4eCKOTO  aHaliHu3a, [PUMEHSThH
MPOM3BOJIHYIO /Ul HAXOXKACHUS HAMTYUILETr0 PEIIeHHUs B IPUKIIAIHbIX, B TOM
YHClie CONMATbHO-DKOHOMHUYECKAX W (QHU3MUECKUX 3a7adax; HaXOIUTh
wiomaan 1 o0bEMBI (PUIy C MOMOIIBIO MHTErpayia; MPUBOJUTH HPUMEPHI
MaTeMaTHYECKOTO MOJICIUPOBAHUS C TIOMOIIbIO U PEpeHIHATBEHBIX

YpPaBHEHUHU

YMeHue onepupoBaTh MOHATUAMU: Tpapuk (YHKIMH, oOpaTHas (yHKLUS,




KOMIO3UIMS (QYHKUMHA, JHUHEHHas QYHKIUSA, KBajJpaTUuHas QyHKIuS,
pauvoHanbHas (QYHKIMSA, CTENeHHas (YHKUUSA, TPUTOHOMETPUUYECKUE
byHKIMM, OOpaTHblE TPUTOHOMETPHUYECKHE (DPYHKLIMU, MOKa3zaTelbHas MU
jgorapupmuueckass (YHKLIMH; YMEHHE CTPOUTh TIpaUKH H3YYEHHBIX
GyHKIMH, BBIIOIHATH npeoOpa3oBaHus rpadukoB (QyHKUIMN, HCIIONB30BATh
rpaduKu Ui U3YUYEeHHUs MPOLECCOB U 3aBUCUMOCTEH, NPU PELICHNH 3a1a4 U3
JIpyrux ydeOHBIX MPEeAMETOB U 3a7ad M3 pealbHOM >KM3HU; BBIPAXKATh
dopMynaMu 3aBUCUMOCTH MEXAY BEJIMYMHAMH; HCIIOJIb30BaTh CBOMCTBA U
rpadpuky GyHKUIUH Ui pelleHHus YpaBHEHHM, HEpaBEHCTB U 3ajad C
napameTpamu; H300pakaTh Ha KOOPJMHATHOW IUIOCKOCTH MHOKECTBA

pELICHUI YpaBHEHH, HEPABEHCTB U UX CUCTEM

YMeHue peraTh TEKCTOBBIE 3314 Pa3HBIX TUIIOB (B TOM YHCJIE HA TPOLIEHTHI,
JIOJIM W YacTH, Ha JBM)KEHHUE, paboTy, CTOMMOCTh TOBAapOB M YCIYT, HAJIOTH,
3aJaud U3 OOJIACTH YHpaBJICHUS JIMYHBIMH M CEeMEHHbIMH (hUHAHCAMN),
COCTaBJIATh BBIPA)KCHHUS, YPABHEHM I, HEPABEHCTBA U UX CUCTEMBI 10 YCIIOBHIO
3a[]a4u, UCCIIEJ0BATh MIOJIy4€HHOE PEIIEHUE U OLICHUBATh IPaBAONIOJ00HOCTb
pE3yJIbTaTOB; YMEHHE MOJEIMPOBaTh pEalbHbIC CHUTyallud Ha S3bIKE
MaTEeMaTHKH; COCTaBJIATh BBIPAKEHMS, YpPAaBHEHHS, HEPABEHCTBA U HUX
CUCTEMBI TI0 YCJIOBHMIO 3aJaud, HCCIENOBaThb IIOCTPOEHHBIE MOJENH C
UCTIOJIB30BAaHUEM ammapara aiareOpbl, HHTEPIPETHPOBATH IMOTYYCHHBIH

pe3ynbTaT

YMeHue omepupoBaTh MOHATHSAMHU: CpeaHee apudmMeTHdeckoe, MenuaHa,
HauOoJpIlIee W HAMMEHBIIEe 3HAYEHUs, pa3Max, IHCIEPCHs, CTaHAapTHOE
OTKJIOHEHHE YHCIIOBOrO HalOopa; yMEHHE H3BJIEKaTh, HHTEPIPETHPOBATH
UH(POPMALIMIO, TPEICTaBICHHYI0 B TalOnMIax, Ha Auarpammax, rpadukax,
OTPaXXAIOUIYI0 CBOICTBA pealbHBIX IPOLECCOB M SBICHUIH; MPEACTaBIIATH
uHOpMAIIMI0O C TOMOMIBI0 TaOMUI] ©  AWarpaMM; HCCJIEIOBaTh
CTaTHUCTUYECKHE JAaHHBIC, B TOM YHCIIE C TPUMEHEHNEM Ipa)uIeCKUX METOI0B
U DJIEKTPOHHBIX CPEJICTB; IpaMueCcKu UCCIIE0BATh COBMECTHbIE HAOIIOICHHS

C IMIOMOUIBIO AUArpaMM PacCEUBAHUS U JIMHEHHON pErpeccuun

YMeHue onepupoBaTh MOHATUSMU: CIy4alHBIA OMBIT U CIIy4aiiHOE COOBITHE,
BEPOSTHOCTh CIIy4alHOTO COOBITHS; YMEHHE BBIYHMCISATH BEPOSITHOCTH C
HCIOJIb30BaHUEM IpaQUUECKUX METO/0B; MPUMEHATh (POPMYJIIbI CIOKEHUS U
YMHOXKEHUSI BEPOSITHOCTEH, (OpMyJy IIOJHOW BEpOATHOCTH, (GopMyIy
bepnymnu, xomOuHaTtopHble ()akThl U (OPMYJIbI; OLEHUBATh BEPOSITHOCTU

PCaJIbHBIX CO6LITI/II>'I; YMCHUEC OICPUPOBATH NOHATUAMMU: cnyqaﬁHaﬁ BCJINYHHA,




pacripesieieHie BEPOSATHOCTEH, MAaTeMAaTHUECKOE OXUIaHUE, AUCTIEPCHS U
CTaH/JapTHOE OTKJIOHEHUE CIy4yallHOW BEIHUYWHBI, PYHKIMH paclpeacieHus
M TUIOTHOCTH  PAaBHOMEPHOTO, IIOKa3aTeJIbHOTO U  HOPMAJIBHOTO
pacnpeesieHuid; yMEHHE UCII0JIb30BaTh CBOMCTBA U3YUYEHHBIX paclpeesICHUM
JUISL PEIICHHs 3a/lady; 3HAKOMCTBO C TIOHSTHSMH: 3aKOH OOJIBIIUX YHCEN,
METOJIbI BBIOOPOYHBIX HCCJIENOBAHUMN; YMEHHE TPUBOAUTH TMPUMEPHI
MPOSIBJICHUST 3aKOHA OOJIBIIUX 4YHCET B TPUPOJHBIX W OOIIECTBEHHBIX
SABJIICHUSIX; YMEHHE OIepUpPOBaTh MOHATUSAMH: COUETAHUE, IEPECTAHOBKA,
YUCJIO COYETAHMWM, YHCIIO TMepecTaHoBOK, OwHOM HpioTOHA; yMeHwHe
MPUMEHATh KOMOMHATOpHBbIE ()aKThl U PACCYXKICHHS Ui pEUIeHHs 3ajad;
OIICHUBATh BEPOSITHOCTH PEAIBHBIX COOBITUI; COCTAaBJISATH BEPOATHOCTHYIO

MO/JIEJIb M UHTEPIIPETUPOBATH MOJTyUYEHHBII pe3yapTar

YMeHue onepupoBaTh NOHATUSMU: TOUKA, IPAMasi, INIOCKOCTb, IPOCTPAHCTBO,
OTPE30K, JIyd, BEJIMYMHA YyIVIa, IUIOCKHM Yroj, JBYIpPaHHBIA yroOJI,
TPEXTPAHHBIM  YroJl, CKpPEUIMBAIOIIMECS MpsAMble, NapPALIEIbHOCTh H
MEPIECHANKYISIPHOCTD MPSIMBIX U TIOCKOCTEM, YroJd MEXKAY MPSIMBIMH, YIOJl
MEXIY MPSAMON M IJIOCKOCTBIO, YTOJI MEXAY IJIOCKOCTSIMHU, PACCTOSTHUE OT
TOYKH J0 IUIOCKOCTH, PACCTOSHUE MEXAY MNPSIMBIMU, PACCTOSHUE MEXKIY
IUIOCKOCTSIMU; YMEHHUE UCTOJIb30BaTh MPHU PEUICHUH 3a/1a4 U3y4eHHbIE (DaKThI
U TEOpeMbl IUIAHUMETPUH; YyMEHHE OICHUBATh pa3Mepbl OOBEKTOB
OKPY’KaIOIIEro MHpa; CTPOUTh MATEMAaTUYECKHE MOJEIU C IOMOIIbIO
F€OMETPUYECKUX TIOHSATUH M BEJIMYHMH, pPEIIaTh CBA3aHHBIE C HUMU

MMPAaKTUYCCKUC 3aJa4n
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YMeHne ornepupoBaTh MOHATHSAMHU: IUIOMIAAb (QUTYpBI, O0BEM (UTYPHI,
MHOT'OT'paHHUK, HpaBHHBHBIﬁ MHOT'OrpaHHUK, CCYHCHHUC MHOT'OT'paHHUKA, KY6,
napajuieNienune];, mpu3Ma, nmupamuaa, GUrypa M MOBEPXHOCTh BpallleHUS,
WIMHAP, KOHYyC, map, cdepa, miomans cepbl, IIOMaab MOBEPXHOCTH
NUpaMUIbI, TPHU3MBI, KOHYyca, IHIMHIPA, 00BbEM KyOa, MPSIMOYTOJBHOTO
napajuiejenunesa, NMpaMubl, IPU3MBbL, HWIKHIPA, KOHYCA, 11apa, pa3BEPTKA
MOBEPXHOCTH, CEUCHHs] KOHyca M IIWIMHIAPA, MapajulejbHbIE OCH WIH
OCHOBaHHWIO, CEUEHHE Iapa, IUIOCKOCTh, Kacaromasics chepsl, MUIUHAPA,
KOHyCa; yMEHHE CTPOWTh CEYCHHE MHOTOTPAaHHUKA, HW300paKaTh
MHOTOTPAaHHHUKH, (UTyphl M MOBEPXHOCTU BpAILEHUS, UX CEUCHHS, B TOM
YHCIie ¢ TOMOIIBIO DJIEKTPOHHBIX CPEICTB; YMEHHE NPUMEHATH CBOWCTBA
TreOMETPUYECKUX (UTYp, CaMOCTOATENbHO (HOPMYIUPOBATH OIPEACIICHUS

u3yd4aeMbIX (uryp, BbIIBUraTh THUIIOTE3bl O CBOICTBaX W MpHU3HAKaX




reoMeTpuuecknx ¢Guryp, OOOCHOBBIBATH WJIM OIPOBEPraTh HX; YMEHHE
MPOBOANTH KiIaccuukanuio GUryp mo pasiIudyHbIM MPU3HAKAM, BBITIOIHSATh

H€06XOZ[I/IMI)IG AOIOJHHUTECIbHBIC ITIOCTPOCHUSA

11

YMeHne  omnepupoBaTh ~ MOHATHSMHU:  JBWXKEHHE B  IPOCTPAHCTBE,
napajuleNbHBIi MEePEeHOC, CUMMETPHUS Ha IUIOCKOCTHU U B TPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHWe TMOMO0OMS, TONOOHBIE QUTYPBI; YMEHHUE
pacrno3HaBaTh paBHbIE W TOJM0OHBIE (UTYypBI, B TOM YHUCJIE€ B MPHUPOJE,
HCKYCCTBE, apXUTEKTYype; HCIOJIb30BaTh T'€OMETPUYECKHUE OTHOIICHHUS IMpHU
pelleHrny 3a7ay; HaxXOAWTh T€OMETPUYECKHUE BEIMYUHBI (JJUHA, YTOI,
IJI0IIAJh, 00BEM) MIPU PEIICHUU 3a7a4 U3 JPYTUX y4eOHBIX MPEAMETOB U U3
peasIbHOM JKMU3HHM, YMEHHUE BBIYUCIATH M€OMETPHUUECKHE BEITUYMHBI (JJIMHA,
yrojl, IUIOMAJb, OOBEM, IUIOUIA[b TMOBEPXHOCTH), WCHOIB3YSd H3yYCHHBIC
dbopMyNbI M METOABI, B TOM YHCJE: IUIOUIa/lb MOBEPXHOCTU MUPAMUIBDI,
MPU3MBI, KOHYCa, IWJIUH/IPA, IIoMaab chepbl; 00bEM Ky0a, MPsIMOYTOJILHOTO
napasieNnenumnea, TUpaMuabl, TPU3MbL, HWIHHAPA, KOHYca, IIapa; yMEHHE

HAXOJIUTh OTHOIIEHHE 00BEMOB MOOOHBIX (HUTYP
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YMeHue onepupoBaTh MOHATHUSMHU: IPSIMOYIOJbHAas CHCTEMa KOOpAMHAT,
BEKTOP, KOOpAWHATHl TOYKH, KOOPAUHATHI BEKTOpa, CymMMa BEKTOPOB,
NPOM3BEICHNE BEKTOPA Ha YHCIIO, PAa3JIOKEHHUE BEKTOPA 110 6a3ucy, CKalsipHOe
MIPOU3BE/IEHNE, BEKTOPHOE MPOU3BEICHHIE, YTOJI MEXIY BEKTOpaMH; YMEHUE
UCIIOJIb30BaTh BEKTOPHBIM UM  KOOPAMHATHBIM METOA M  PELIEHUs

reoOMEeTPUUYECKUX 3ajau U 3a7a4 APYTrux y4eOHbIX IPEeIMETOB
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YMeHne BbIOMpaTh MOAXOMAIIANA METOJ Il PEIICHUs 3a7add; MOHUMAaHHE
3HAYUMOCTH MAaTeMAaTUKH B W3yYEHUU TMPUPOIAHBIX U OOIIECTBEHHBIX
MPOIIECCOB U SIBJICHWI; YyMEHHE paclo3HaBaTh TMPOSBICHHWE 3aKOHOB
MaTEeMaTHKU B HCKYCCTBE, YMEHHUE MPHUBOIUTH MPUMEPhl MaTEeMAaTHYECKUX

OTKPBITHI POCCUICKON U MUPOBOW MaTeMATHYECKOW HAYKH




INEPEYEHD 2JIEMEHTOB COJAEPXKXAHUS, IIPOBEPAEMBbBIX HA EI'D
11O MATEMATHUKE

IIpoBepsieMblii 3JIEMEHT COIePKAHUSA
Kon
1 Yucna 1 BIYUCIECHUS
1.1 Harypanbnsle u nensie yncna. [IpusHaky JenMMOCTH HEIbIX YUCE
- Parmonanbueie yrcna. OOBIKHOBEHHBIE U IECITUYHBIE IPOOH, IPOIICHTHI, OECKOHEUHBIE
' nepuoAnYecKue apoou
13 Apudmernueckuii KOpeHb HATypaldbHOW cTerneHHu. JleWcTBus C apudMeTHUEeCKUMHU
' KOPHSIMHM HAaTypaJbHOW CTEIIEHU
14 Crenenp ¢ nenslM nokasareneM. CTeneHb ¢ pallMOHalIbHBIM IoKa3aTeneM. CBolicTBa
' CTENEeHU
s CuHycC, KOCUHYC ¥ TAaHT€HC YHUCIIOBOI'O apryMeHTa. APKCHUHYC, apKKOCHUHYC, apKTaHT'€HC
' YHUCJIOBOI'O apryMeHTa
1.6 Jlorapudm yucna. JlecaTnynbie U HaATypadbHbIE JOrapudMbl
JleiictButenpHble Yncina. ApudMeTHdecKue Onepanuu ¢ JAeWCTBUTEIbHBIMU YHCIAMH.
1.7 [TpubnmxEHHBIC BBIYUCICHHS, TPAaBUJIa OKPYTJICHUS, TPUKHUIKA U OLIEHKA pe3yJsbTara
BBIYMCIICHUN
1.8 [IpeobpazoBanHue BhIpaKeHU
1.9 KommiekcHele uncna
2 YpaBHEHHUsI 1 HEpABEHCTBA
2.1 Lenble n 1poOHO-pallMOHANbHBIE YPaBHEHUS
2.2 HppanunonaibHble ypaBHEHUS
23 Tpuronomerpudeckue ypaBHEHUS
24 [Toka3zaTenbHbIE U JOrapUPMHUUECKUE YPaBHEHHS
2.5 Lenble u 1poOHO-paIIOHAIbHBIE HEPABEHCTBA
2.6 HppaunoHaibHble HEPaBEHCTBA
2.7 [TokazarenbHble U TorapupMUIecKie HepaBEHCTBA
2.8 TpuronomeTprudeckre HEPaBEHCTBA
2.9 CucTteMbl 1 COBOKYITHOCTH YPABHEHHUI U HEPABEHCTB
2.10 YpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C MapameTpaMu
2.11 Matpuliia cUCTEMbI JIMHEWHBIX ypaBHEHUH. OnpeaenuTesb MaTPUILIbI




3 OyHKIMU U TpaduKu
31 Oyukius, cnocoOsl 3amanus ¢QyHkuuu. [papuk Qyskimun. B3anmMHO 0OpaTHBIE
' ¢bynkiuu. YérHeie u Heu€THbIe QyHKIMH. [leproanueckue GyHKINN
Ob6nactek onpeeneHus 1 MHOXecTBO 3HaueHui pyHkuu. Hynu gynkum. [IpomexyTku
3.2 3HAKOMOCTOSIHCTBA. [IpOMEKyTKH MOHOTOHHOCTH (pyHKITMH. MaKCUMyMBbl I MUHUMYMBI
¢ynkuun. HanGonblee 1 HauMeHsbIee 3HaueHNe (PyHKIMHY Ha IPOMEXKYTKE
13 CrenenHas (yHKIMs C HaTypaJlbHbIM U LIeJIbIM MoKa3aresneM. E€ cBoiicTBa u rpaguk.
' CaoiicTBa U rpad UK KOpHS n-0i CTETICHU
34 Tpuronomerpuueckue GyHKINU, UX CBOHCTBA U Tpa(UKH
3.5 [oka3zaTenbHas u orapudmudeckas GyHKIMH, UX CBOUCTBA U TpapuKu
16 Touku pazpbiBa. AcuMnToThl TpadgukoB GyHkui. CBoMcTBa (YyHKIMHA, HETTPEPHIBHBIX
' Ha OTpe3Ke
3.7 [TocnenoBarenbHOCTH, CIOCOOBI 33AaHUS [1OCJIEIOBATEILHOCTEN
3.8 Apudmernueckas 1 reomeTpudeckas nporpeccuu. @opmyiia CI0XXHBIX MPOLIEHTOB
4 Hayana maTemaTnueckoro aHaauza
4.1 [IpousBonnas Gpynkuuu. [Ipon3BoaHbIe 3IeMEHTAPHBIX (QYHKIIMNA
[IpumeHeHne NPOU3BOJHOM K HCCIEAOBAHUIO (PYHKIMI HAa MOHOTOHHOCTh U
4.2 skcTpeMyMbl. HaxoxxaeHue HamOOJbIIEro W HAaUMEHbBIIEro 3HAYeHUs (QYHKIUH Ha
OTpe3Ke
43 [TepBooOpasnas. MaTerpan
5 MHoOXecTBa U JIOTHKa
5.1 MHoOkecTBO, onepaluy HaJl MHOKecTBaMHU. [narpammsl Diinepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OnucarenpHasi CTAaTUCTUKA
6.2 BepositTHOCTB
6.3 KombunaTtopuka
7 I'eomerpus
7.1 @urypsl Ha IMIIOCKOCTH
7.2 [Ipsimble M TUIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena ¥ MOBEpXHOCTH BpAILICHUS
7.5 KoopauHathel U BEKTOPBI




YYEBHO-METO/JNYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* Maremarunka: anredpa v Hadajga MaTeMaTHIECKOTO aHAIN3a, TEOMETPHSI.
I'eometpus, 10-11 xkmaccel/ Atanacsia JI.C., byry3zoB B.®., Kagomuies C.b. u
1p., AkuuonepHoe obiiectBo «M3narensctBo «IIpocBeiienne»

METOINYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

- 3uB b.I'. 'eomerpus: JInnaktnueckue marepuansl s 11 knacca/ b.I'. 3uB,
B.M. Meiinep. — M.: IIpocsemienue, 2020

-3uB b. I'. 3agaun o reomerpun mist 7—11 kmaccos/

-llapeirua U.®., I'ony6eB B.W. ®akynbTaTUBHBIN Kypc 10 MAaTEMaTHKE
(10xmacc). — M.: [Ipocsemienue, 2009.

-lllapeirun U.®., N'onybeB B.U. dakynbraTuBHBINA KypC IO MAaTEMAaTUKE
(11xmacc). — M.: [Ipocsemenue, 2009.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBHI U PECYPCBI CETU
UHTEPHET

bubnunoreka I{OK

http://interneturok.ru/

3. https://www.yaklass.ru/p

4. http://urokimatematiki.ru

5.http://intergu.ru/

6.http://karmanform.ucoz.ru

7.http://polyakova.ucoz.ru/

8.http://www.openclass.ru/



