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INOACHUTEJIBHASA 3AIIMCKA

Pabouass mporpamma ydeOHoro kypca «I'eomerpus» 0a30BOro ypoBHS Jis
obyuatomuxcst 10 —11 kmaccoB pa3paboraHa Ha ocHOBe DenepaabHOro
rOCy/IapCTBEHHOTO 00pa30BaTeIbHOTO CTaHAApTa CPEAHEro 001ero oopa3oBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUM, MPEABSIBISIEMBIX K
MaTEMaTUYECKOMY OOpa30BaHUIO, M TPAAMIMN POCCUICKOTO 00pa3zoBaHUS.
Peanuzanust mporpaMMbl 00€CTieYMBaET OBJIAJICHUE KIIOUEBBIMU KOMITETCHITUSMH,
COCTaBJISIIOIIMMU OCHOBY JUIsl CaMOpPa3BUTUS U HENPEPHIBHOTO 0OOpa3oBaHUf,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO W TIO3HABATEIBHOTO Pa3BUTHUS
JUYHOCTU 00YYarOITUXCS.

HEJIM N3YYEHUS YYEBHOI'O KYPCA

BaxkHocTh ydeOHOro Kypca TIE€OMETPUHM Ha YPOBHE CpeaHero oOIero
oOpa3oBaHusi OOYCIOBJIEHA MPAKTUYECKOM 3HAUYUMOCTBHIO METANPEIMETHBIX U
NPEIMETHBIX PE3YJbTaTOB OOYyYEHHs] T€OMETPHUU B HAIpPABICHUU JUYHOCTHOTO
pa3BuTHs oOydaromuxcs, GopMHpOBaHUA (YHKIIMOHATBLHON MaTeMaTH4eCKOU
IPaMOTHOCTH, U3YyUYCHHS IPYTUX YU4eOHBIX TUCHUIUIMH. PazBuTne y oOydaromuxcs
MPAaBWIbHBIX MPEJICTABICHUN O CYUIHOCTH M MPOUCXOXKICHUU TE€OMETPUYECKHUX
aOCTpaKIii, COOTHOIICHUH PEATHHOTO W HWJICATHLHOTO, XapaKTEPe OTPAKEHUS
MAaTeMaTH4YECKOW HayKOM SIBJIECHUM U ITPOLECCOB PEAIbHOTO MUPA, MECTE TEOMETPUHU
B CHUCTEME HAyK U POJIM MAaTEMAaTUYECKOTO MOJAEIUPOBAHUS B HAYYHOM IMO3HAHUU
U B IIPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS YUaIIUXCS,
a TakXKe KAaueCTB MBIILICHUS, HEOOXOAUMBIX MJIsI aJanTalid B COBPEMEHHOM
oO1ecTBe.

['eomertpust siBisieTcss OAHUM K3 0a30BBIX MPEIMETOB HA YPOBHE CPEIHETO
oOmero oOpa3oBaHMs, TaKk Kak oOOeCleYyuBaeT BO3MOXHOCTb H3YYEHHUS Kak
JTUCIUILIMH €CTECTBEHHO-HAYYHOW HAIPABJICHHOCTH, TAK U TYMAHUTAPHOM.

Jlornyeckoe MbIuIeHWe, (HOpMUpPYEeMOe MpH HU3YYCHUH OOyJaronuMUCs
MOHATUMHBIX OCHOB F'€OMETPUU U NOCTPOCHUHU LIEMTOYKH JIOTUYECKUX YTBEPKACHUN
B XOJIE pEUICHUsS TeOMETPUYECKUX 3a7ady, YMEHHE BBIJIBUTaTh U ONPOBEPraTh
TUIIOTE3bl HEMOCPEACTBEHHO HCMOJIB3YIOTCA MPU PEUICHUM 3a7ad €CTECTBEHHO-
HAy4YHOTO IIMKJIa, B YaCTHOCTH U3 Kypca (PU3UKHU.

YMeHne OpueHTHPOBATHCS B MPOCTPAHCTBE UIPACT CYIIECTBEHHYIO POJIb BO
BCEX 00MacTsIX AesTenbHOCTH dYesnoBeka. OpHEHTalus YelOBeKa BO BPEMEHH U
IPOCTPAaHCTBE — HEOOXOJMMOE YCIOBHUE €ro CoIHMalbHOro ObiTHs, (opma
OTPaXEHHSI OKPY’KAIOLIETO MHpa, YCIOBHUE YCHEHNIHOIO IMO3HAHUSI U AKTUBHOIO
npeoOpa3oBaHusi  JAeCTBUTENBbHOCTH. OnepupoBaHHE  MOPOCTPAHCTBEHHBIMU
oOpazamu 00beIMHSAET pa3HbIC BUJIBI YICOHON U TPYIOBOU JEATEIHHOCTH, SIBISETCS



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 YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha n3yuenne reomerpum orBoaurcs 2 yaca B Heaenmo B 10 knacce u 1 gac B
Hexaenio B 11 kmacce, Bcero 3a Ba roaa ooyuenus - 102 yueOHbIX yaca.



COJEPXKXAHUME YYEBHOI'O KYPCA
10 KJIACC

IIpsiMble M JIOCKOCTH B MPOCTPAHCTBE

OcHOBHbIE  TOHATUS ~ cTepeoMeTpud. Touka, mpsMas, IUIOCKOCTb,
npocTpancTBO. lloHATHEe 00 aKcMOMaTHYECKOM IOCTPOCHUHM CTEPEOMETPHUHU:
AKCUOMBI CTEPEOMETPUH U CIIC/ICTBUS U3 HUX.

B3anmHoe pacnosiokeHrne MNpsAMBIX B NPOCTPAHCTBE: MEPECEKAOIIMECH,
napajuleJIbHble WM CKpenuBaronuecs npsamble. [lapamnensHOCTs NpAMBIX U
IUIOCKOCTE B MNPOCTPAHCTBE: MAPAJUIEIBHBIE IPAMBIE B  IPOCTPAHCTBE;
[IapaJUIEIBHOCTh TPEX NPAMBIX; MApAJIEIBHOCTh NMPAMOU M IUIOCKOCTH. YTIUIBI C
COHAIIPaBJICHHBIMH CTOPOHAMHM; YroJd MEXIy HpsMBIMA B IPOCTPAHCTBE.
[TapannenbHOCTB MIIOCKOCTEN: MTapajuIesIbHbIE IIJIOCKOCTH; CBOMCTBA MapajuIeIbHBIX
miockocte. [Ipocreifirie mpocTpaHCTBEHHbIE (GUTYpPBI HA MIIOCKOCTU: TETPa’Ap,
KyO, mapajuieJienumne1; oCTPOCHUE CEUSHU.

[leprieHIUKYISIPHOCTH NPSIMOM M TJIOCKOCTH: MEPIEHIUKYIISIPHBIEC MPSMbBIE B
IPOCTPAHCTBE, MPSIMBIE MAPAJJIEIABHBIE W MEPHECHAUKYJSIPHBIE K IIOCKOCTH,
NPU3HAK NEPNEHAUKYIAPHOCTH TMPAMOM M IUIOCKOCTH, TEOpeMa O NpsAMOU
NEPNEHINKYJIIPHON IUIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YIOJI MEXAY NPSIMON U
IUIOCKOCTBIO;  JBYTPAaHHBIM  YroJj, JIMHEWHBIM yroJl  JIBYTPAHHOTO  yIJia.
[leprieHAMKYISp U HAKJIIOHHBIE: PACCTOSIHUE OT TOYKH JI0 TJIOCKOCTH, PACCTOSIHUE
OT MPSIMOI1 10 TTIOCKOCTH, MPOEKIUs (PUTYphI HA TIIOCKOCTb. [lepneHaAnKyIsIpHOCTh
IJIOCKOCTEN: NMPU3HAK MEPIEHANKYIIPHOCTH ABYX ILIOCKOCTEW. TeopeMa o Tpéx
NEPIEHINKYIISPAX.

MHororpaHHuKHu

[ToHATHE MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOIPaHHUKA, BBIYKJIbIE
Y HEBBIYKJIbIE MHOTOTPAaHHUKH; Pa3BEPTKA MHOrorpaHHuka. [Ipusma: n-yronpHas
OpU3Ma; TPpaHu U OCHOBAHUS MPU3MBL, NpsiMasi U HAKJIOHHAs MPU3MBbI; OOKOBas U
IIOJIHAs ITIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, PSMOYTOJIbHBIN
napajuiesienunes U ero cporcra. llupamupa: n-yronpHas nupamujaa, rpaHd U
OCHOBaHHE MUPAMHUJIbI; OOKOBAs U MOJIHASI TOBEPXHOCTh MUPAMHUIBI; TPaBUJIbHAS U
yced€éHHasg MNHUpaMuAa. OJIEMEHTBl NpuU3Mbl W nHUpaMuabl. [IpaBuiibHBIE
MHOT'OTPAaHHUKU: MOHATHE MPABUIBHOIO MHOTOTPAHHMKA; MPAaBUIIbHASA IPHU3MaA U
NpaBWbHAS TNHpPaMUJIa; NpaBUIIbHAs TPEYroJibHash MUpaMHAA W TPaBUIIbHBIN
teTpadp; KyO. IlpencraBieHne o TmpaBUIBHBIX MHOTOTPaHHUKAX: OKTadp,
noaexka’ap u ukocadap. CeueHns NpU3Mbl U TUPAMU/IBI.

CummMmeTrpuss B IIPOCTPAHCTBE: CUMMETPHUS OTHOCHUTEIIBHO TOYKH, NPSIMOM,
IUIOCKOCTH. DJIIEMEHTBHI CAMMETPHH B MUPAMHUJIAX, TAPAJIIEIECUIIENAX, TPABUIbHBIX
MHOTOI'PaHHUKAX.



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 KJIACC

TeJsia BpaleHus

Hunuaapuyeckas IIOBEPXHOCTD, obpazyroriue HWJIMHIPUYECKON
MOBEPXHOCTH, OCh LWJIWHIPUYECKOW TMOBEPXHOCTU. [lMnuHAap: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3zylollas U OCh; IUIONIaAh OOKOBOM U TMOJHOU
MTOBEPXHOCTH.

Konnueckass moBEepXHOCTh, 00pa3yroIne KOHUYECKON MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM nmoBepxHocTu. KoHyc: OCHOBaHME U BepIIMHA, 00pa3yroias
Y OCb; TJIOIIA]1b OOKOBOM U MOJIHOM MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yromme
Y BBICOTA; OCHOBAHUS U1 OOKOBAsi MIOBEPXHOCT.

Cdepa u map: neHrp, paguyc, qUameTp; IUIOUIAAb MOBEPXHOCTH C(hEepHl.
B3anMHoe pacnosnoxkenue chepsl U MIIOCKOCTH, KacaTelbHas TIOCKOCTh K cdepe;
JI0IA1b CEepHI.

N3ob6paxkeHue Tel BpallleHus Ha MII0CKOCTH. Pa3BépTka uiamHapa U KOHyca.

KomMOunHanuu Ten BpalieHusi 1 MHOTOTpaHHUKOB. MHOTOTpaHHUK, OMTMCAHHBIN
okoJi0 cdepsr; cepa, BMcaHHasi B MHOTOTPAHHUK, WITH TEJIO BPAIICHUS.

[Tonsarue 06 o6bEMe. OCHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 00 00bEMe
NpsIMOYTOJILHOTO TMapajuienienurnena u ciaeactBuss u3 He€. OObEM UMIMHIpA,
KoHyca. O0BEM 1mapa u 1ioaab cQepol.

[TonoOusie Tenma B mpocTpaHcTBe. COOTHOIIEHUS MEXAY IUIOMIAISIMU
MOBEPXHOCTEH, 00hEMaMU TTOIOOHBIX TEJL.

Ceuenus muHApa (MapaiebHO U MEPIICHANKYISIPHO OCH), CEUECHHS KOHYyCca
(mapasuienbHOE OCHOBAHMIO M MPOXO/ISIIEE Yepe3 BEPILIUHY ), CEUEHUS IIapa.

BekTOpbI 1 KOOPAUHATHI B IPOCTPAHCTBE

Bekrtop Ha miiockoctu U B pocTpancTBe. ClioKEHUE U BEIYUTAHUE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha YUCi0. Pa3noxkeHne BEKTOpa MO TPEM HEKOMILJIAHAPHBIM
BekTopaMm. IlpaBwiio mapamnenenunena. PemieHwe 3amad, CBS3aHHBIX €
IIPUMEHEHUEM IIpaBujl JCUCTBUU ¢ Bekropamu. [IpsmoyrosbHas cucrema
KoopauHAaT B mnpoctpaHcTBe. Koopaunatel BekTopa. IIpocreitmme 3amaun B
KOOpAMHATaX. YToJl MeExIy Bekropamu. CKalgpHOE MPOU3BEICHUE BEKTOPOB.



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



IIVIAHUPYEMBIE PE3YJIBTATDHI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pEe3yJIbTaThl OCBOEHHUSI MPOTPaMMbl y4eOHOTO TIpeaMeTa
«MaTeMaTHka» XapaKkTepU3yrTCs:

I'paknanckoe BocnuTanme:

c(hOpPMHUPOBAHHOCTHIO TPAKITAHCKOMN MO3UIIMK 00YUaIOIIEerocsi Kak aKTUBHOTO
U OTBETCTBEHHOIO WI€Ha POCCHUHUCKOrO OOIIEeCTBa, MPEACTABICHUEM O
MaTeMaTUYECKUX OCHOBax (YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUI,
IpoLeayp TpakIaHCKOTO oOmecTBa (BBIOOPHI, OMPOCHI W TIP.), yYMEHUEM
B3aMMOJICMCTBOBaTh C COIMAJIbHBIMU HWHCTUTYTaMHM B COOTBETCTBHM C HX
GYyHKUMUSAMHA 1 HA3HAYCHUEM.

IlaTpuoTHyeckoe BOCIUTAHKE:

c(hOpPMUPOBAHHOCTHIO POCCUNUCKOM IpaxaaHCKON UICHTUYHOCTH, YBOXKCHUS K
MPOILJIOMY Y HAaCTOSIIIEMY POCCUICKON MAaTEMAaTHUKH, IIEHHOCTHBIM OTHOIIEHUEM K
JIOCTUKECHUAM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKOM MAaTE€MaTUYECKOW IIKOJIbI,
K HCIOJBb30BAHUIO 3THUX JOCTHIKEHUH B JPYrUX HayKaX, TEXHOJOTHUSX, cdepax
SKOHOMMKH.

JlyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoaa;
c(hOPMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, OTUYECKOTO  IOBEJCHUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JTOCTHKEHUN HAyKH U JIEITeIIbHOCTHIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIa/Ia B TOCTPOCHHUE YCTOMUMBOTO OYTyIIETO.

JcTeTHYECKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOIICHHEM K MHpPY, BKIIOYas ICTETUKY MAaTEeMaTUYECKHUX
3aKOHOMEPHOCTEHN, 00bEKTOB, 33]1a4, PEIICHUM, pacCy ACHHI; BOCIPUUMYUBOCTHIO
K MaTeMaTUYECKUM acCleKTaM Pa3IMUYHbIX BUJIOB UCKYCCTBA.

du3nvecKoe BOCIUTAHUE:

c(OPMHUPOBAHHOCTHIO YMEHHS TMPUMEHATh MaTeMaTHYECKHUE 3HAHUS B
MHTEpecax 37J0pOBOT0 U O6e30macHOro 00pasa )KM3HU, OTBETCTBEHHOTO OTHOIIEHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ MHUTaHHE, COATaHCUPOBAHHBIM PEXKUM 3aHSATUN U
OT/IbIXa, peryJisipHas puznueckas akTUBHOCTb); (GU3UIECKOT0 COBEPIIICHCTBOBAHUS,
IIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTEIBHOM JAESTEILHOCTHIO.

TpyaoBoe BocnuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHWEM IIEHHOCTHU TPYAOJIOOUS; MHTEPECOM K
paziuuHbIM  chepaM  NPodEeCCHOHAIBHOW  JESATEIBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKECHUSIMU, YMEHHEM COBEPIIATh OCO3HAHHBIM BHIOOP
Oynymelr mnpodeccnrn W Ppeaqu30BBIBATh COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI;
TOTOBHOCTBIO W CHOCOOHOCTHIO K MaTeMaTUYeCKOMy OO0pa3oBaHUI0 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 Y4E€OHOTO TMpeaMeTa
«MareMaTnka» XapaKTepU3yHTCS OBJIaJICHUEM YHUBEPCATbHBIMH
NO3HABAMEbHBIMU  OCUCMBUAMY,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHLIMU
oelicmseusiMuU, YHUBEPCANbHbIMU PeCYNAMUBHBIMU OCUCTBUAMU.

1)  Vuusepcanvnvie  noznasamenvHuwvle  Oeticméus,  o0becnequsarm
Gdopmuposanue 6a308blX KOSHUMUBHBIX NPOYECcco8 obyuarowuxcsa (oceoeHue
Memo008  NO3HAHUS — OKpYJcarowe2o  Mupa,  HpUMEHeHUe  JI02UYECKUX,
ucciedo8amenbCcKux onepayuil, ymeHnul pabomams ¢ ungopmayueti).

ba3oBble 1ornueckue aAeiicTBU:

e BBISBISITH M XapaKTEPU30BATh CYIIECTBEHHBIC MTPU3HAKN MATEeMAaTHIYECKUX
OOBEKTOB, TOHATHH, OTHOIICHHH MEXIy MOHATUIMHU; (OPMYIHPOBATH
OTIpe/Ie]ICHUS]  TMOHSATHUW, YCTaHABJIMBATh CYIICCTBEHHBIM  IPHU3HAK
KJlaccu(uKaluy, OCHOBaHUSA JUIsi O0OOOUIEHUS M CpPaBHEHHS, KPUTEPUU
IIPOBOJIMMOTO aHAJTN3A;

e BOCHPHHHMATh, (GOPMYJIUPOBATH M  NPEOOPA3OBBIBATH  CYXKICHUS:
yTBEpJAUTEIbHBIE W OTPHUIIATENIbHBIC, €IWHUYHBIC, YacTHBIE W OOIIueE;
YCIIOBHEIE;

e BBIABIATH  MAaTeMaTUYECKWE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M |
npotuBopeursi B (aKkTax, MAHHBIX, HAONIOACHUSIX U YTBEPKICHUSIX,
npeajaraTh KpUTEPUH JJI BBISIBJICHUS 3aKOHOMEPHOCTEHN 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.



INPEAMETHBIE PE3YJIBTATBI
10 KIIACC

OnepupoBatTh MOHITUSMU: TOUKA, MPSIMAasi, IIIOCKOCTb.

[IpuMeHSITh aKCHOMBI CTEPEOMETPUM U CIEJACTBHUS W3 HUX TMPU PEIICHUU
F€OMETPUYECKHX 3a4ad.

OneprpoBaTh NOHATUAMU: MAPATIIETBHOCTh U IEPIEHNKYJIAPHOCTD IPSIMBIX
Y IJIOCKOCTEH.

KnaccudpunmpoBaTh B3aMMHOE PACHOJIOKEHUE MPSMBIX M IUIOCKOCTEH B
MPOCTPAHCTRBE.

OnepupoBaTh MNOHSATUSAMH: ABYIPAHHBIM Yroj, TpaHd JIBYTPAHHOIO YIJa,
pedpo ABYTPAaHHOTO yTJia; JUHEHHBIM Yroyl IBYIpaHHOIO YIJia; rpajycHas mepa
JBYTPAHHOTO yTJIa.

OnepupoBaTh TMOHSTUSIMU: MHOTOTPAHHUK, BBIMYKJIBIA W HEBBIMYKIIbIHA
MHOT'OTPAaHHHUK, 3JIEMEHTh MHOTOIPaHHUKA, MPABUIbHBIA MHOTOTPAHHUK.

Pacno3HaBaTh OCHOBHBIE BHJIBI MHOTOTPAaHHUKOB (TIUpamMuia; MpU3Ma,
IPsIMOYTOJIbHBIN Mapajuiesienure, Kyo).

KnaccudunupoBaTh ~ MHOTOTpaHHUKH,  BBIOMpass ~ OCHOBaHUS  JUIs
Kiaccupukanuyu (BBIMYKJIbIE W HEBBINYKIbIE MHOTOTPAHHUKH, MPaBUJIbHbBIC
MHOT'OTPAaHHUKU; PSAMbBIE U HAKJIOHHBIE MPU3MBbI, TapaJIeIICIUIEbI).

OneprpoBaTh NOHIATUSAMHU: CEKYILIAS INIOCKOCTh, CEUEHUE MHOTOTPAHHUKOB.

OOBSACHITH TPUHIIUIIBI TOCTPOCHUST CEUYECHUM, UCTIONB3YSI METO/ CJIC/IOB.

CtpouTh CE€UE€HHSI MHOTOTPAaHHUKOB METOJOM  CJICIOB,  BBIMOJHATH
(BBIHOCHBIC) TUIOCKHE YEPTE)KH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (GUTyp: BUI
CBepxy, COOKyY, CHH3Y.

Pemate 3a1aun Ha HAXOXKJEHUE FEOMETPUUECKHUX BEJIMUMH MO 00pa3laM Wiu
aIrOpuTMaM, TPUMEHSS W3BECTHbIC AHAJIUTHYECKHE METOAbl TPH pEIICHUU
CTaHJIAPTHBIX MAaTEMAaTHYECKUX 3a/1a4 Ha BBIYMCIICHUE PACCTOSHUN MEXIy ABYMS
TOYKaMH, OT TOYKH JO MpsAMOW, OT TOYKH [JI0 IUIOCKOCTH, MEXIY
CKPEILUBAOIIUMUCS MPSIMBIMH.

Pemrars 3a1aun Ha HAXOXKJEHUE TEOMETPUUCCKUX BEJIIMUMH MO 00pas3liaM Uiu
QIrOpuTMaM, NPUMEHSS W3BECTHbIC AHAJIUTHYECKHE METOAbl TPU pEIICHUU
CTAHJAPTHBIX MaTeMaTHYECKMX 3ajlad Ha BBIYUCICHUE YIJIOB  MEXKAY
CKpPCILIUBAIOIIUMUCS MPSIMBIMU, MEXIY TMPIMOM U  IUIOCKOCTBIO, MEXKIY
IJIOCKOCTSIMM, IBYTPAHHBIX YTJIOB.

Beruucnars 0o0bEMBI U TIJIOMIAAM TTOBEPXHOCTEH MHOTOTPAHHUKOB (IIpU3Ma,
nMpaMujia) C TpUMEHeHHeM (POPMyIT; BBIYUCIATH COOTHOILLICHUS MEXKTY IO IMU
MOBEPXHOCTEHN, 00BEMaMU TTOT0OHBIX 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 KIIACC

OnepupoBaTh MNOHATHSAMU: LWIMHIPUYECKAash TOBEPXHOCTh, OOpa3yroume
ITUTMHAPUYICECKOHN MMOBEPXHOCTH; IIHJIMHIP; KOHWYECKAsi TOBEPXHOCTH, 00pa3yromue
KOHUYECKON TTOBEPXHOCTH, KOHYC; cheprueckasi TOBEpXHOCTb.

PacmoznaBath Tena BpamieHus (IWIMHIP, KOHYC, cdepa u miap).

OOBACHATH CITOCOOBI MOTYYEHUS TEJ BPAIICHHUS.

KnaccuduimpoBats B3auMHOE pacnosiokeHue chepbl U MI0CKOCTH.

OnepupoBaTh MOHATHSIMH: IIAPOBON CETMEHT, OCHOBAaHUE CETMEHTA, BHICOTA
CEerMeHTa; IIapOBOM CJIOH, OCHOBAHHE IAPOBOTO CIJIOS, BHICOTA MIAPOBOTO CIIOS;
IapOBOU CEKTOP.

Boruucnsate  00BEMBI M IJIOIMIAAM  TOBEPXHOCTEH  TeJ  BpalleHUs,
TCOMETPUYCCKUX TEII C TPUMEHEHUEM (HOPMYII.

OnepupoBaTh MOHATUSMU: MHOTOTPAHHHK, BIIMCAHHBINA B Cepy U ONMMCAHHBIN
okoJ10 cdepsr; cepa, BMcaHHAs] B MHOTOTPAHHUK HIIH TEJIO BpAICHUSI.

BbI4ucisTh COOTHOIICHHUS MEXAY IJIOMAISIMHA TOBEPXHOCTEH M 00BEMaMu
MOI00HBIX TEIL.

N3o0pakath m3y4aembie (QUTYPHI OT PYKH W C TNPUMEHEHHEM TIPOCTHIX
YepTEKHBIX HHCTPYMEHTOB.

BrImonHATE (BRIHOCHBIE) TIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
buryp: Bua cBepXy, COOKY, CHU3Y; CTPOUTH CEUEHHUS TEJ BPAILICHHUS.



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
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padoThbI padoThbI
| BBenenue B crepeoMeTpuio 10 https://m.edsoo.ru/C5O3R7VIP
[IpsiMBbI€ M TUIOCKOCTH B
OCTPAHCTBE.
2 HIpOCTPAticTR 12 1 https://m.edsoo.rt/WT7NSO14T
[TapannenbHOCTh NPAMBIX U
IJIOCKOCTEMN
[Tepme oc
3 PHCHAMIYTpH TI: 12 https://m.edsoo.ru/V6I1APUCD
MIPSIMBIX U TTIOCKOCTEH
v ex
4 FIIbL MO TIpAMEIGL # 10 1 https://m.edsoo.ru/R38METBTQ
IJIOCKOCTSIMU
MHororpaHHuku 11 1 https://m.edsoo.ru/XPWOUSFB2
6 O06BEMBI MHOTOTPAaHHUKOB 9 1 https://m.edsoo.ru/010FX2SJB
IToBTOpEHME: ceueHus,
7 BTOperH e 4 1 https://m.edsoo.rt/L1AAMHO3D
pacCTOSTHUS U YTJIbI
OBUIEE KOJIMYECTBO YACOB 68 5 0

[10 ITIPOT'PAMME



https://m.edsoo.ru/C5O3R7VIP
https://m.edsoo.ru/WT7NSO14T
https://m.edsoo.ru/V6I1APUCD
https://m.edsoo.ru/R38METBTQ
https://m.edsoo.ru/XPW9U5FB2
https://m.edsoo.ru/010FX2SJB
https://m.edsoo.ru/L1AAMHO3D

11 KITACC

HaunmeHoBanmne Kosnn4yectBo 4yacos
Ne DJIeKTpPOHHBIe (LM(ppOBbIE)
pa3aejioB U TeEM Kourpoasnsie | IIpakTnyeckue
n/n Bcero o0pa3oBaTejibHbIE PeCypChI
NnporpamMmbl padoTbl padoThI
Tena BpaieHus 12 https://m.edsoo.ru/HYOWQLSKQ
2 O0BEMBI TEN 5 1 https://m.edsoo.ru/BOORVIYC9
Bexkrops! u
3 KOOPJMHATHI B 10 1 https://m.edsoo.ru/4ANCLAGOMF
MIPOCTPAHCTBE
[ToBTOpEHME,
00001IeHHE,
4 B 7 1 https://m.edsoo.ru/DORV3P725
CUCTEMATHU3ALUS
3HaHUHN
OBIIEE KOJIMYECTBO
= 34 3 0

YACOB I10 ITPOTPAMME



https://m.edsoo.ru/HY0WQL5KQ
https://m.edsoo.ru/B9ORV9YC9
https://m.edsoo.ru/4NCL4GOMF
https://m.edsoo.ru/DORV3P725




IHOYPOYHOE IIVTAHUPOBAHUE

10 KUIACC
KosmnuecTBo yacos
Ne Hara DJIeKTpPOHHbIe HH(ppoBbIe
Tema ypoxka Konrpoasbnsie | IlpakTuyeckue
n/n Bcero u3y4eHusi | oOpa3zoBaTe/ibHbIEC peCypchl
padoThbI padoThl
OCHOBHbBIE OHSATHS
CTEPEOMETPUU: TOUKA, IpsiMas,
IJIOCKOCTB, IPOCTPAHCTBO.
[IpaBua nuzobpaxeHus Ha
1 P p 1 https://m.edsoo.ru/D3VCJ7UN4
pUCYHKAX: U300paKeHUs
IIJIOCKOCTEH, MapaJuIeIbHBIX
MPSIMBIX (OTPE3KOB), CEPEUHBI
OTpe3Ka
[TonsaTHA: nepecekaromuecs
2 TIJIOCKOCTH, TePeCeKaronuecs 1 https:/m.edsoo.1u/NR6VIYCGK
npsiMasi ¥ MI0CKOCTh
ITonsaTua: nepecekaromuecs
3 IUIOCKOCTH, IIEPECEKAIOIINECS 1 https://m.edsoo.ru/O6RNDFAMO
npsiMasi ¥ MJI0CKOCTh
3HAaKOMCTBO C
MHOT'OTpaHHUKAMH,
4 M300pakeHNEe MHOTOTPAaHHUKOB 1 https://m.edsoo.rw/KMUQPILLO
Ha PUCYHKax, Ha
MIPOEKIIMOHHBIX YEePTEKAX
HavanbHbie cBeneHus 0 Kyoe u
5 MUPAMUIE, UX PA3BEPTKU U 1 https://m.edsoo.ru/FPW2INHCZ
mozenu. CedeHust



https://m.edsoo.ru/D3VCJ7UN4
https://m.edsoo.ru/NR6VJYCGK
https://m.edsoo.ru/O6RNDFAM0
https://m.edsoo.ru/KMUQPILL0
https://m.edsoo.ru/FPW2JNHCZ

MHOTI'OrpaHHUKOB

HavanbHbie cBenieHust 0 KyOe u
NApaMUJE, UX Pa3BEPTKU U
Mozenu. CedeHus
MHOTOTPaHHHKOB

https://m.edsoo.ru/IMQ3AJ3S5

ITousarue 06 akCHOMaTUIECKOM
MMOCTPOCHHUH CTEPEOMETPHUU:
AKCHOMBI CTEPEOMETPUHU U
CIIEICTBUS U3 HUX

https://m.edsoo.ru/SLMI7R3BL

ITousarue 06 akcCHOMaTUIECKOM
MMOCTPOCHHUH CTEPEOMETPHUU:
AKCHOMBI CTEPEOMETPUHU U
CIIEICTBUS U3 HUX

https://m.edsoo.ru/DUKAX7QEFE1

ITousarue 06 akcCHOMaTUYECKOM
MMOCTPOCHHUH CTEPEOMETPHUU:
AKCHOMBI CTEPEOMETPUU U
CIIEICTBHS U3 HUX

https://m.edsoo.ru/YPKSSMLJL

10

ITonsarue 06 akcCHOMaTUIECKOM
MMOCTPOCHHUH CTEPEOMETPHUU:
AKCHOMBI CTEPEOMETPUHU U
CIIEICTBUS U3 HUX

https://m.edsoo.ru/I3A98J679

11

B3anmMHoOe pacnonoxenue
IPSIMBIX B IIPOCTPAHCTBE:!
IepeCeKaroImecs,
HapajuiesIbHbIEC U
CKpELIMBAOIINECS MPSIMBIE

https://m.edsoo.ru/ITUTW8KR5Q

12

HapaHHeJIBHOCTB MMPAMBIX U
TUIOCKOCTEH B MIPOCTPAHCTBE:

https://m.edsoo.rt/CSOVLQLHG6



https://m.edsoo.ru/1MQ3AJ3S5
https://m.edsoo.ru/SLMI7R3BL
https://m.edsoo.ru/DUKAX7QE1
https://m.edsoo.ru/YPKS5MLJL
https://m.edsoo.ru/I3A98J6Z9
https://m.edsoo.ru/IUIW8KR5Q
https://m.edsoo.ru/CS9VLQLH6

napauieNIbHbIC MIPSMbIC B
MIPOCTPAHCTBE;
MapayIeIbHOCTh TPEX MPSIMBIX

[TapamienbHOCTE NPSIMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE:

13 . https://m.edsoo.ru/PO5J6D23U
[TapannenbHOCTH NPSIMOK U
IUIOCKOCTH
VYTaBI ¢ cOHAPaBJIEHHBIMU

14 p https://m.edsoo.rw/LLJAVHVBW
CTOpOHAMHU
Yron Mexay IpsMbIMU B

15 Ay p https://m.edsoo.rw/KGIMSOEUK
MPOCTPAHCTBE
Vroa Mexay IpsSIMBIMU B

16 AV TP https://m.edsoo.ru/24LVWH9VS8
MIPOCTPAHCTBE
[TapannenbHOCTh MIOCKOCTEM:

17 https://m.edsoo.ru/BUSTQIHZT
napajuieIbHbIE TUIOCKOCTH
CBoiicTBa napamieabHbIX

18 . P https://m.edsoo.ru/OKQQK2ABA
IUIOCKOCTEH
IIpocreiimne
NPOCTPAHCTBEHHBIE (DUTYPHI HA

19 poctp uryp https://m.edsoo.ru/MRT13XP79
IJIOCKOCTH: TETpa’p, KyoO,
napasuieenue;

20 [TocTpoenue ceuenuii https://m.edsoo.ru/DI3AXO05J8

21 [Toctpoenue ceuenuit https://m.eds00.ru/20GC3ZPI9P
KonTponbhas padota no teme
"[IpsiMble 1 TJIOCKOCTH B

22 TPOCTPAHCTBE. https://m.edsoo.ru/BI4O5SQJEB

[TapamienbHOCTH IPSIMBIX U
miIockocTen"”



https://m.edsoo.ru/PO5J6D23U
https://m.edsoo.ru/LLJAVHVBW
https://m.edsoo.ru/KGJM80EUK
https://m.edsoo.ru/24LVWH9V8
https://m.edsoo.ru/BU8TQ9HZT
https://m.edsoo.ru/0KQQK2ABA
https://m.edsoo.ru/MRT13XP79
https://m.edsoo.ru/DI3AXO5J8
https://m.edsoo.ru/20GC3ZP9P
https://m.edsoo.ru/BI4O5QJEB

[lepnieH UKy AIPHOCTD MPSMOM
U TUIOCKOCTH:

23 https://m.edsoo.ru/RN45YBOSR
MEepIEHIUKYISIPHBIE TPSIMbIE B
MIPOCTPAHCTBE
[IpsiMble napasienbHble U

24 MEepIEeHANKYISPHBIE K https://m.edsoo.ru/32MXRZDDL
TUIOCKOCTH
[IpsimMble napaiienbHele U

25 TIEPIICHANKYJISIPHBIE K https://m.edsoo.ru/JPUOTOI3N
IUIOCKOCTH
ITpu3Hak mepreHauKyIIpHOCTH

26 p . PHCHMKY AP https://m.edsoo.ru/DC41W6K 14
MPSIMOM M TUIOCKOCTHU
ITpu3Hak nepneHIUKYIIPHOCTH

27 P . PTICHAKY AP https://m.edsoo.ru/HD3D63S5P
MPSIMOM M TIOCKOCTHU
Teope %

28 OpeMa o HpHMOH\, https://m.edsoo.ru/YOIQSMOH1
NEePHEHIUKYISIPHOU MIIOCKOCTH
Teopema o TIpsIMOi

29 P P . https://m.edsoo.ru/81RSKUSRJ
MEePIEHANKYIISIPHOMN TIJIOCKOCTH
Teopema o mpssMoit

30 P P . https://m.edsoo.ru/HFKNPKZ7T
MEePHEHIUKYISIPHON IIIOCKOCTH
[lepnieHquKyIsIp U HAKJIOHHBIE!

aCCTOSIHHE OT TOYKH J0

31 p A https://m.eds00.ru/638GKWY7V
IUIOCKOCTH, PACCTOSIHUE OT
HPSIMOM A0 MJIOCKOCTH
[lepnieHauKyIsIp ¥ HAKJIOHHBIE!

aCCTOSIHHE OT TOYKH J0
32 p A https://m.edsoo.ru/AD6RCACRA

IIJIOCKOCTH, PaCCTOSTHUE OT
HPSIMOM 0 MJIOCKOCTH



https://m.edsoo.ru/RN45YBO8R
https://m.edsoo.ru/32MXRZDDL
https://m.edsoo.ru/JPUOT0I3N
https://m.edsoo.ru/DC41W6K14
https://m.edsoo.ru/HD3D63S5P
https://m.edsoo.ru/Y0IQSMOH1
https://m.edsoo.ru/81R5KU5RJ
https://m.edsoo.ru/HFKNPKZ7T
https://m.edsoo.ru/638GKWY7V
https://m.edsoo.ru/AD6RCACRA

[lepnieHauKyIsIp ¥ HAKJIOHHBIE:

PaCCTOAHUE OT TOYKHU 10

33 https://m.edsoo.ru/VLLIQ7HXC
IJIOCKOCTH, PACCTOSTHUE OT
MIpsIMOM 0 MIIOCKOCTH
[TeprienquKymsIp ¥ HAKIIOHHEBIE:
aCCTOSIHUE OT TOYKHU JI0
34 p a https://m.edsoo.ru/6P5BVV34R
IJIOCKOCTH, PACCTOSTHUE OT
MpsIMOM 0 MIIOCKOCTH
VTl B IPOCTPAHCTBE: YIOJI
35 p TIB y https://m.edsoo.ru/PSFIXUA1I
MEXIY NPSAMOU U TIIOCKOCTHIO
BYT'PaHHLIN YTOJ, THHCHHBIN
36 HByrp M https://m.edsoo.1u/6R4A0EOMD
yTOJI ABYTPaHHOTO yTJia
BYTPaHHBIN YTOJI, TMHEHHBIN
37 /Byrp y https://m.edsoo.ru/MLOZZYZC7
yToJ ABYTPaHHOTO yIJia
[TepnienaAMKyYIAPHOCTD
IJIOCKOCTEN: IPU3HAK
38 p https://m.edsoo.ru/YRQDSMINH
NEePHIEHIUKYISIPHOCTU JBYX
IJIOCKOCTEH
[TepnieHaAMKYIAPHOCTD
IJIOCKOCTEN: IPU3HAK
39 p https://m.edsoo.ru/DY2AF84T2
NEePHIEHIUKYISIPHOCTU JBYX
MJI0CKOCTEH
[TepnieHAUKYIAPHOCTD
IJIOCKOCTEN: IPU3HAK
40 p https://m.edsoo.ru/TS8OAINH2
NEePIEHIUKYISIPHOCTH JBYX
JI0CKOCTEHN
Teopema o Tpéx
41 p p https://m.edsoo0.ru/OWSLZIRVZ

NEpUCHAUKYJIIAAPpAX



https://m.edsoo.ru/VLLIQ7HXC
https://m.edsoo.ru/6P5BVV34R
https://m.edsoo.ru/PSFJXUA1I
https://m.edsoo.ru/6R4A0E0MD
https://m.edsoo.ru/ML0ZZYZC7
https://m.edsoo.ru/YRQDSM9NH
https://m.edsoo.ru/DY2AF84T2
https://m.edsoo.ru/TS8OA9NH2
https://m.edsoo.ru/0W5LZ1RVZ

42

Teopema o Tpéx
MePIeHIUKYIsIpax

https://m.edsoo.ru/OP44KE54N

43

Teopema o Tpéx
NEPIEHIUKYIIIpax

https://m.edsoo.ru/OWG81WDV3

44

KontponbHas pabora no Temam
"[lepneHIUKYISIPHOCTD
HpPSIMBIX U IJIOCKOCTER" 1
"VTIbl MEXKIY NPSIMBIMU U
IIOCKOCTSAMU"

https://m.edsoo.ru/VOXABPOPB

45

[ToHsiTHE MHOTOTPaHHUKA,
OCHOBHBIE JIEMEHTBI
MHOTOIPAaHHUKA, BBIMYKJIIbIE U
HEBBINYKJIbIE MHOTOTPAHHUKH,
pa3BEpPTKa MHOTOTPaHHUKA

https://m.edsoo.ru/LSFTEZ8QX

46

IIpu3ma: n-yronpHas npusma;
IPaHu ¥ OCHOBAHUS MPU3MBI;
npsiMasi 1 HaKJIOHHas! IPU3MBI;
OOKOBast U MOJIHAs
IIOBEPXHOCTb ITPU3MBI

https://m.edsoo.ru/ZAL6DKFQL

47

[Tapamienenunen,
MIPSAMOYTOJIbHBIN
rapajuieJenuIe]] 1 ero
CBOICTBa

https://m.edsoo.ru/ITCOBIWIO

48

[Inpamua: n-yrospHas
NApaMUJia, TPAaHU U OCHOBaHUE
MUpaMH/JIbl; OOKOBAs U MOJIHAS
MTOBEPXHOCTh TUPAMHU/IBL;
IIpaBWJIbHAS U yCEUEHHAs
nupamuzia

https://m.edsoo.ru/1ITOFX00PA



https://m.edsoo.ru/OP44KE54N
https://m.edsoo.ru/OWG81WDV3
https://m.edsoo.ru/VOXABP0PB
https://m.edsoo.ru/L5FTEZ8QX
https://m.edsoo.ru/ZAL6DKFQL
https://m.edsoo.ru/ITCOB1WIO
https://m.edsoo.ru/1T0FX00PA

49

HpaBI/IJ'II)HI)Ie MHOTI'OIr'paHHUKH:
MOHSTHE TIPaBHIILHOTO
MHOTOTpaHHHKA; PaBUIIbHAS
MIpU3Ma U MpaBUIIbHAS
nUpamMu/Ia; MpaBUIIbHAS
TpeyrojibHas NupamMuaa u
MIpaBWIbHBIN TeTpa3Ip; KyO

https://m.edsoo.rt/LWNGFZTWE

50

[IpencraBneHue o MPaBHIBHBIX
MHOTOTpaHHHUKaX: OKTaIP,
JOACKadIp U UKOCAdP.

https://m.edsoo0.ru/06SHO2IDD

51

CumMeTpus B IPOCTPAHCTBE:
CHMMETPHSI OTHOCUTEIIHHO
TOYKH, NMPSIMOH, IMIIOCKOCTH.
OneMEHTB CUMMETPUH B
MUPaMUIax,
napaJulesenunesnax,
MPaBUIILHBIX MHOTOTPaHHUKAX

https://m.edsoo.rt/SWEUC9ENR

52

Bruncnenue piieMeHTOB
MHOT'OTPaHHUKOB: pEOpa,
JTUArOHAaJ!, YTJIIbI

https://m.edsoo.rt/EUP4AMN760

53

[Tnomaap 6okoBOM
IOBEPXHOCTH U MOJHOM
MOBEPXHOCTHU MPSMOMN TPU3MBI,
IJI01[aJb OCHOBAHM, TEOpEMA
0 OOKOBOI TOBEPXHOCTHU
MPSAMOM IPU3MBI

https://m.eds00.ru/SQYI9XSIL6

54

ITnowanes 00KOBOI
HOBerHOCTI/I nu HOBerHOCTI/I
MIPaBUJILHON TUPAMUIBI,

https://m.edsoo.ru/R22FHBG60



https://m.edsoo.ru/LWNGFZTWE
https://m.edsoo.ru/06SH02IDD
https://m.edsoo.ru/SWEUC9ENR
https://m.edsoo.ru/EUP4MN760
https://m.edsoo.ru/SQY9XSIL6
https://m.edsoo.ru/R22FHBG6O

Teopema O TIoMAIu OOKOBOM
TMOBEPXHOCTH YCEUEHHOMN
MIUPAMHU/IBI

KonTponbhas padbota no teme

55 "MrororpanHixi” 1 https://m.edsoo.ru/VHYNJQMQD
56 [Tonsarue 06 06BEMeE 1 https://m.edso0.ru/GM1LC394G
57 O0BEM TUpaMUIBI 1 https://m.eds00.ru/B307P8§WTC
58 O06BEM TUpaMuIbI 1 https://m.edsoo.ru/PQZIED3YF
59 O06BEM nupamMuIbI 1 https://m.edsoo.ru/RZBITMU9
60 O06BEM TUpaMuIBI 1 https:/m.edsoo.ru/OHRFO2LCT
61 OO0BEM TTPU3MBI 1 https://m.edsoo.ru/YEQP63ZD4
62 O0BEM TPU3MBI 1 https://m.edsoo.ru/B46EMRRGE
63 O06BEM IPU3MBI 1 https://m.edsoo.ru/FIMQW6KFT
64 F(;)gzgfifi?o?zf;;:i;KZi?e 1 https://m.edso0.ru/23S5OI80ON

[ToBTOpEeHME, 0000IIEHNE
65 gd;::ia;f:i:je?;xﬂ 1 https://m.edsoo.r/KXTOCIOJG

MHOTOTPaHHHUKE

[ToBTOpEeHME, 0000IIEHNE

CUCTeMAaTH3aIHsI 3HAHHH.

Beruucnenue paccTosHUN:
66 MEXY IByMs TOUYKaMHU, OT 1 https://m.edsoo.ru/HKP6I3JUC

TOYKH J0 MPSIMOH, OT TOYKH J10

TJIOCKOCTH, MEXKITY

CKPEIIUBAOIIAMHUCS TTPSIMBIMU
67 Wrorosast kKoHTpoONIbHAs paboTa 1 https://m.edsoo.ru/KB3EK0OA9U



https://m.edsoo.ru/VHYNJQMQD
https://m.edsoo.ru/GM1LC394G
https://m.edsoo.ru/B307P8WTC
https://m.edsoo.ru/PQZ9ED3YF
https://m.edsoo.ru/RZ8BITMU9
https://m.edsoo.ru/0HRFO2LCT
https://m.edsoo.ru/YEQP63ZD4
https://m.edsoo.ru/B46EMRRGE
https://m.edsoo.ru/FIMQW6KFT
https://m.edsoo.ru/23S5OI80N
https://m.edsoo.ru/KXTOCIOJG
https://m.edsoo.ru/HKP6I3JUC
https://m.edsoo.ru/KB3EK0A9U

[ToBTOpeHue, 0600IIEHNE
cUCTEMaTU3als 3HaHUH.
Brruncnenue yrios: Mexay

68 CKPEILIMBAOLIUMHUCS TIPSIMBIMH, 1 https://m.edsoo.ru/X7CJUSLO0O
MEXIy NPSAMOU U MIIOCKOCTBIO,
JBYTPAaHHBIX YTJIOB, YTJIOB
MEXy TIOCKOCTSMHU
OBIIEE KOJIMYECTBO YACOB 68

[10 ITIPOT'PAMME



https://m.edsoo.ru/X7CJU5LO0

11 KITACC

KoanuyecTBO 4acos

Ne Hara DJIeKTPOHHBIe U (ppoBbIE
n/n Tewa ypora Bcero Konrponbubie | Ipaxririeckie u3ydeHusi | oOpa3oBaTe/ibHbIE pecypchl
padoThI padoTsbI

Cdepa u map: 1ieHTp,

1 DAIYC, AMAMETD, 1 https://m.edsoo.rw/TW8ZS59CHJ
IJIOIA/Ib TIOBEPXHOCTHU
cepsl
BzaumHoe pacrnionoxxenue

2 Cbepat H mIOCKOCTH, 1 https://m.edsoo.rt/YCMWC4M31
KacaTeJbHas MIOCKOCTh K
cdepe; momaab chepsl
N3obpaxenue chepsl,

3 1apa Ha IJIOCKOCTH. 1 https://m.edso0.ru/QDCF8UGXE
CeueHnus mapa
Hunmuaapudeckast
MTOBEPXHOCTb,
obpasyromue

4 HWIMHAPUYECKON 1 https://m.edsoo.ru/8516BBEQ7
IIOBEPXHOCTH, OCh
LUJIUHIPUYECKOU
MMOBEPXHOCTHU
Hunuaap: ocHOBaHUS U
OOKOBast MOBEPXHOCTb,

5 o0pasyroias u och; 1 https://m.edsoo.ru/WOJR979V9

Iomaasr OOKOBOMU U
IIOJTHOW ITOBEPXHOCTH



https://m.edsoo.ru/TW8Z59CHJ
https://m.edsoo.ru/YCMWC4M3I
https://m.edsoo.ru/QDCF8UGXE
https://m.edsoo.ru/8516BBEO7
https://m.edsoo.ru/W0JR979V9

N306paxenune uunuHapa
Ha IUIOCKOCTH. Pa3BépTka
nuvHapa. CeueHus
LHWINHApPA (IUIOCKOCTHIO,
napajuIeIbHON NN
NIEPIEHIUKYIISIPHONU OCH
LUAJTUHIPA)

https://m.edso0.rt/OYMSPW10Z

KoHnnueckast IoBEpXHOCTb,
o0pa3yroIire KOHUIeCKOn
MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKON
MMOBEPXHOCTH

https://m.edsoo.ru/H64QF3E6R

Konyc: ocHoBanue u
BepIIMHA, o0pasyrouias u
0Cb; IIIOIIaab OOKOBOM U
IIOJTHOW ITOBEPXHOCTH

https://m.edsoo.rt/Q4EUBB6GT

Y ceu€HHBIN KOHYC:
00pa3yroIire U BhICOTA;
OCHOBaHHUA U OOKOBas
MOBEPXHOCTH

https://m.eds00.ru/8OVNITU20

10

N300pakeHne KoHyca Ha
mockocTy. Pazséprka
KoHyca. CeueHus KOHyca
(TUIOCKOCTHIO,
napayieabHON
OCHOBAHHUIO, U
IJIOCKOCTBIO, MMPOXOISIICH
4yepe3 BEPINHY)

https://m.edsoo.ru/0PVICKUYU

11

KomOunamus ten

https://m.edsoo.ru/4VHGTY X8F



https://m.edsoo.ru/OYMSPW10Z
https://m.edsoo.ru/H64QF3E6R
https://m.edsoo.ru/Q4EUBB6GT
https://m.edsoo.ru/80VNITU2O
https://m.edsoo.ru/0PV9CKUYU
https://m.edsoo.ru/4VHGTYX8F

BpallEHUs U
MHOTI'OTPaHHUKOB

MHororpasHuk,
OTHMCAaHHBIN 0KOJIO CEPBI;

12 ctepa, BIMCaHHas B https://m.edsoo.rt/RMYYISTLP
MHOTOTPaHHUK WUJTU B TEJIO
BpalieHus
ITonsarue 00 0OBéMeE.

13 OCHOBHBIE CBOUCTBA https://m.edso0.ru/4CENHGLOZ
00BEMOB Tel

14 O0BéM UIMHIIpa, KOHYCa https://m.edsoo.ru/W8TGNS5Z99
O0Bé

15 HEM THiapa H ILIoTHazb https://m.eds00.rt/G7TAYCMOITT
cdepsl
ITonoOubIe TENa B
MPOCTPAHCTBE.
C

16 OOTHOTICHIA MY https://m.edso0.ru/4NO4FYUUX
IUIOLIAISIMU
MOBEPXHOCTEH, 00BEMaMHU
HOI00HBIX TE
KontposbHas padoTa mo

17 teMmaMm "Tena Bpamenus" u https://m.edsoo.rt/KCOMHISWW
"O0beMBI TET"
BekTtop Ha miockoc

18 KTOp fa TLTOCKOCTH 1 B https://m.edsoo r/AQ405SB7C
MIPOCTPAHCTBE
Ciio’keHre U BBIYUTAHUE

19 https://m.edsoo.ru/PMNHTUK7G
BEKTOPOB
YMHOKEHHE BEKTOpa Ha

20 MH HHe BeKTopa 1 https://m.edsoo.ru/4H7PLGBI1

YHUCIIO



https://m.edsoo.ru/RMYY1STLP
https://m.edsoo.ru/4CENHGLOZ
https://m.edsoo.ru/W8TGN5Z99
https://m.edsoo.ru/G7AYCM9TT
https://m.edsoo.ru/4N04FYUUX
https://m.edsoo.ru/KC9MHJ5WW
https://m.edsoo.ru/AQ4O5SB7C
https://m.edsoo.ru/PMNHTUK7G
https://m.edsoo.ru/4H7PLGBI1

Pasznosxxenne BekTopa 1o
TpEM HEKOMILTAaHAPHBIM

21 https://m.edsoo.ru/NZSOLFWN 1
BekTtopam. [IpaBuio
napasienenumneaa
Pemenne 3amau,

22 CRASAMHBIX © https://m.edsoo.ru/73F23EPUS
MPUMEHEHHEM TTPaBUII
JENUCTBUN C BEKTOPAMHU
KoopanHatHO-BEKTOPHBIN

23 METO/I PU PELICHUH https://m.edsoo.ru/BBII39Z7U
reOMEeTPUUYECKUX 3a7a4
[IpssMmoyronbHas cucrema
KOOpJUHAT B

24 | MPOCTPAHCIBE. hitps://m.eds00.r/X9TSDNSQ3
Koopaunats! BekTOpa.
[Ipocreiimme 3anayn B
KOOpJIUHATaxX
Yron Mexay BEKTOpaMH.

25 CxanspHoe Npou3BeCHNE https://m.edsoo.rt/RPAQMBCDO
BEKTOPOB

26 Beraicrettie yrion Mesity https://m.edsoo.ru/EGRV3NF84
MPSIMBIMHU U TUTOCKOCTSIMH
KonrtponbHas pabora o

27 reMe "BeKTopsl i https://m.edsoo.ru/NSKELEBHL
KOOp/IMHATHI B
npocTpaHcTee”

28 HosTopenne, obobuienne https://m.eds0o0.ru/16ASE1TYU

U CUCTEMAaTHU3allis 3HAHUM.



https://m.edsoo.ru/NZS0LFWN1
https://m.edsoo.ru/73F23EPU5
https://m.edsoo.ru/BBII39Z7U
https://m.edsoo.ru/X9TSDNSQ3
https://m.edsoo.ru/RPAQMBCDO
https://m.edsoo.ru/EGRV3NF84
https://m.edsoo.ru/N8KELEBHL
https://m.edsoo.ru/16ASE1TYU

OcHoBHbIE GUTYpHI,
(hakThI, TEOpPEMBI Kypca
TUTAHUMETPUH

29

[ToBTOpeHue, 0600MIEHNE

M CUCTEMAaTH3aIns 3HAaHUH.

OcHoOBHBIE QUTYPHI,
(bakThI, TEOpPEMBI Kypca
TUTAHUMETPUHI

https://m.edsoo.ru/VEMVY73YE

30

[ToBTOpEeHME, 0000IIEHNE

U CUCTEMAaTH3alMs 3HaHUH.

38,[[3‘11/1 IJIAaHUMETPUHU U
MCTObI UX PCHICHUA

https://m.edsoo.ru/UF02M943T

31

[ToBTOpEeHME, 0000IIIEHNE

U CUCTEMAaTH3aLMsI 3HAaHUH.

3az[aq1/1 IINTAaHUMETPHUHU U
MCTOJbI UX PCHICHUA

https://m.edsoo.ru/FG4PJN2IF

32

[ToBTOpeHue, 0600IIEHNE

U CUCTEMAaTH3aIMs 3SHAaHUH.

OcHoOBHBIE QUTYPHI,
(bakThl, TEOpEMBI Kypca
CTepeOMETpPUH

https://m.edso0.:uw/ZY6BYLY7W

33

Hrtorosast KOHTpoOJIbHASA
paborta

https://m.edsoo.ru/VP8CXOC4C

34

[ToBTopenue, 0600IeHNE
M CUCTEMAaTu3alus 3HaHu’

https://m.edsoo.ru/70QSTDCAP

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34



https://m.edsoo.ru/VEMVY73YE
https://m.edsoo.ru/UF02M943T
https://m.edsoo.ru/FG4PJN2IF
https://m.edsoo.ru/ZY6BYLY7W
https://m.edsoo.ru/VP8CXOC4C
https://m.edsoo.ru/70QSTDCAP




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOU ITPOT'PAMMBbBI

10 KJIACC
Kon .
IIpoBepsiemble npeMeTHBIE Pe3yabTATHI 0CBOEHHS] OCHOBHOM
NpoBePsIeMOro N
o0pa3oBaTe/ibHOI NPOrpaMMBbI CpeIHero o01ero oopa3oBaHus
pe3yjabTarta
7 I'eomerpus
7.1 OnepupoBaTh NOHATUAMU: TOUKA, MPAMasi, INIOCKOCTh
75 [IpuMeHATh aKCMOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX MPU PELICHUU
' reOMETPUUECKHUX 3a7a4
73 OnepupoBaTh MOHATUSIMHU: TAPAJIICIBHOCTh W TEPIECHAUKYJISIPHOCTH
' MPSIMBIX U MJIOCKOCTEH
74 KnaccudumnmpoaTs B3aMHOE PACIONIOKEHHUE MPSMBIX U TUIOCKOCTEH B
' MIPOCTPAHCTBE
OrnepupoBaTh MOHATUSAMHU: IBYTPAHHBIN YT0JI, TPaHU IBYTPAHHOIO yTJIa,
7.5 pebpo BYrpaHHOTO yrija, JMHEHHBIM Yroa JBYIpaHHOTO YIIa,
rpajycHasi Mepa JABYTPaHHOTO yIJia
OrnepupoBaTh MOHSATHUSMH: MHOTOTPAHHUK, BBITYKJIBI U HEBBITYKIIbIN
7.6 MHOTOT'PaHHHK, DJIEMEHTHI MHOTOT'PaHHHKA, MIPaBUJIbHBIN
MHOTOTPaHHUK
77 Pacno3naBaTh OCHOBHBIE BHJIbI MHOTOTPAaHHUKOB (MHpaMuaa, MpusMa,
' MPSIMOYTOJIbHBIN Mapaienenumnes, Ky0)
KnaccudumupoBarh MHOTOTpaHHUKH, BBIOMpas OCHOBAaHWUS  JUIS
. Kimaccupukanuy  (BBIMYKIBIE ©  HEBBITYKJIbIE MHOTOTPAHHUKH,
' MpaBUIbHBIC MHOTOTPAHHUKH, TPSMbIE ¢ HAKIOHHBIC TPHU3MBI,
napajuieJIenuneb)
79 OnepupoBath MOHATHUSIMU: ceKymias IUIOCKOCTb, CCUCHUE
' MHOTOT'PAaHHUKOB
710 OOBSACHATh TPHUHIMIBI TIOCTPOSHUS CEUCHWH MHOTOTPAaHHHMKOB,
' UCIIOJIb3YSI METO]T CIIE/IOB
7.11 CtpouTh Cce4YeHUss MHOTOTPAHHUKOB METOJIOM CIIEJIOB, BBINIOJIHATD




(BBIHOCHBIE) IJIOCKHE YEepPTeX U W3 PHUCYHKOB MPOCTHIX OOBEMHBIX

¢buryp: Buja cBepxy, cOOKy, CHU3Y

7.12

Pemarn 3a/1a41 Ha HAXOXKACHHUC TCOMETPUICCKUX BCIIMYIUH 10 06pa3uaM
HJIN aJirOpUTMaM, NPUMCHAA U3BCCTHBIC AHAJMTHYCCKUEC MCTOABI IPHU
pemiCcHMN CTAaHAAPTHBIX MATCMATUYCCKHUX 3aa4 Ha BbIYHUCICHUC
paCCTOHHI/Iﬁ MCXKAY ABYMA TOUKaMM, OT TOUKHU OO HpﬂMOI\/’I, OT TOYKH 10

IJIOCKOCTH, MCKAY CKPCIIUBAOIUMUCS ITPAMBIMUA

7.13

Pemarn 3a/1a41 Ha HAXOKACHHUEC TCOMETPUICCKUX BCIIMIUH I10 06pa3uaM
HJIN aJirOpUTMaM, NPUMCHAA U3BCCTHBIC AHAJIUTHYCCKUC MCTOABI IPHU
pemiCHUN CTAHAAPTHBIX MATCMATHYCCKUX 3ada4 Ha BBIYUCIICHUC YIJIOB
MCKAY CKPCIIUBAIOIIMMHUCA MMPAMBIMHA, MCKIY prlMOfI " IMJIOCKOCTBIO,

MEXKIY IINIOCKOCTAMHU, ABYT'PAHHBIX YI'JIOB
3

7.14

Bbruucnare 00bEMBI M IUIOIIAAM TMOBEPXHOCTEH MHOTOTPaHHUKOB
(mpusma, mnupamuga) C [OpUMEHEHHEM  (OpMyJ,  BBIUUCISTH
COOTHOILIEHUS MY IUIOIIASIMU IIOBEPXHOCTEH, 00BEMaMU 1OTO0OHBIX

MHOI'OIrpaHHHUKOB

7.15

OnepupoBaTh NOHATUSAMU: CUMMETPHUSL B IIPOCTPAHCTBE, LIEHTP, OCh U

IJIOCKOCTb CUMMCTPUU, HEHTP, OCh U IIJIIOCKOCTh CUMMCTPUHU (pl/ll"ypbl

7.16

W3BnekaTb, mpeoOpa3oBbIBaTh W HHTEPIPETUPOBATH MH(OPMAIMIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (UTypax, MPeACTaBICHHYIO Ha

yepTekax U pUCyHKax

7.17

HpI/IMeHHTL reoOMETpHUICCKUC (baKTBI I pCHICHUA CTCPCOMETPUICCKUX
3aaa4, Mmpeamnojararommnx HECKOJBKO IIaroB peuiCHUsA, €CJIU YCIOBHA

MMPUMCHCHUA 3a1aHbI B SIBHOM (I)OpMe

7.18

[TpuMeHsTh TpocCTEHIIME NPOrpaMMHBIE CPEACTBA U AJIEKTPOHHO-
KOMMYHMKAI[MOHHbIE CHUCTEMBbl IPH PEHIEHUH CTEPEOMETPUUYECKUX

3a1a4

7.19

HpI/IBOI[I/ITL IMPUMCEPBI MATEMATUYICCKUX 3aKOHOMCpHOCTCI>’I B IIpUPOAC U

JKHU3HHU, paClio3HaBaTh NPOABIICHUC 3aKOHOB I'COMETPUN B UCKYCCTBC

7.20

IIpuMeHATH MONy4YEHHBIE 3HAaHWA Ha IIPAaKTUKE: aHAJIU3UPOBATh
peanbHble CUTyallud U INPUMEHATh HU3YYEHHBIC IOHATHUS B IIPOLECCE
MOWCKA pEIICHUsI MaTeMaTHYeCKH CQOPMYIMPOBAHHOW MPOOIEMBI,
MOZEJIMPOBATh peaabHbIe CUTYaLMH Ha A3BbIKE TEOMETPUU, UCCIENOBATh

MOCTPOCHHBLIC MOACIIN C UCIIOJIb30BAHHUEM I'COMCTPUUCCKUX IMOHATUH U




TEeopeM, arrmapara anreOpsl, pemarbh TPaKTHIECKUE 3a/1auH, CBSI3aHHbIE

C HAXOKACHUCM I'COMCTPHUICCKUX BCINYNH

11 KUIACC
Kon .
IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
NpoBepPsieMoro .
00pa30oBaTeJIbHOM MPOrPaAMMBbI CpeiHero 001ero odpasoBanus
pe3yJbTarTa
6 I'eomeTpus
OmnepupoBath MOHATUSIMU: UATUHAPUYECKast MMOBEPXHOCTb,
6.1 oOpa3yrolye TUINHAPUIECKONW MOBEPXHOCTH, LUIUHAP, KOHHUYECKas
' MOBEPXHOCTh, O00pa3ylolue KOHUYECKOW IOBEPXHOCTH, KOHYC,
cepuueckas MoBEpXHOCTh
6.2 Pacnio3naBath Tena BpaiieHus (HMIUHAP, KOHYC, cdepa U map)
6.3 OOBACHATDH CITOCOOBI TIOJYYCHHS TEJI BpaIleHUS
6.4 KnaccudunupoaTs B3auMHOE pacnoioskeHue cepbl U MI0CKOCTH
OnepupoBaTh MOHATUSIMH: IIAPOBOM CErMEHT, OCHOBAaHHME CETMEHTa,
6.5 BBICOTA CErMEHTA, IAPOBOM CJIOM, OCHOBAaHME IIAPOBOTO CJIOSA, BHICOTA
IapOBOTO CJI0S, IIAPOBOM CEKTOP
6.6 Boruncnate 0o0BbEMBI M IUIOMIAIM TOBEPXHOCTEH Ten BpalleHus,
' TEOMETPHUYECKUX TEIl C MPUMEHEHHEM (PopMyT
OnepupoBarh MOHATHUSAMHU: MHOTOTPAHHUK, BIHCAHHBIM B cdepy H
6.7 OMHMCaHHBIA OKOJIO cdepbl, cepa, BOUCaHHAS B MHOTOTPAHHUK WU
TEJO BPAILICHUS
63 BbluucasTe COOTHOIIEHHS MEXAYy IUIOLAIASIMUA TOBEPXHOCTEH U
’ 00BEMaMHU ITOTOOHBIX TEN
6.9 N306paxaTh n3ydaemble GUIypbl OT PYKH U C IPUMEHEHUEM MPOCTHIX
' 4epTEKHBIX HHCTPYMEHTOB
BrInonHATh (BBIHOCHBIE) TUIOCKHE YEPTEKU M3 PUCYHKOB IMPOCTHIX
6.10 00BEMHBIX (GUTYpP: BHUIl CBEPXY, COOKY, CHHM3Y; CTPOUTH CEUCHUS Tei

BpalCHUsA

6.11

W3BnekaTh, MHTEPIPETUPOBATh U MPEOOpPa30BBIBATH WH(OPMALUIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (GUrypax, MpPeCTaBICHHYI Ha

yepTekax U pUCyHKax




6.12

[IpumensTs reoMerpuueckue GakThl Ui PELICHUS] CTEPEOMETPHUUECKHUX
3aJa4, MPEANOJIararoliuX HECKOJBKO IIarOB PEIICHUSA, €CIIH YCIOBHUS

NMPUMCHCHUA 3a/IaHbl B SIBHOM (I)OpMC

6.13

OnepupoBarh NOHATHEM: BEKTOP B IPOCTPAHCTBE

6.14

BrInmonHsTh l[eI\/JICTBI/ISI CJIOKCHUA BCKTOPOB, BbBIUUTAHUA BCKTOPOB U
YMHOKCHHA BCKTOpAa Ha YUCIIO, O6’B}ICHHTB, KakKMMH CBOMCTBAMH OHH

o0JagaroT

6.15

HpI/IMeHHTB IMMPpaBUJIO ITapaJUICJICIIUIICAa IIPH CIIOKECHUU BEKTOPOB

6.16

OHCpI/IpOBaTB MOHATHUAMU: JCKAPTOBBI KOOPAWHATBHI B MPOCTPAHCTBC,
BCKTOpP, MOAYJIb BEKTOPA, paBCHCTBO BCKTOPOB, KOOPAWMHATHEI BEKTOPA,
yYroia MCEXAy BCKTOpaMH, CKaJLIpHOC IIPOMU3BCIACHUC BCKTOPOB,

KOJUIMHCAPHBIC U KOMITIJIAHAPHBIC BCKTOPbI

6.17

Haxomuts cyMMy BEKTOPOB M MPOMU3BEICHUE BEKTOpA Ha YMCIO, YToJ
MEXJ/y BEKTOpaMH, CKaJSIPHOE MPOU3BEICHHE, PACKIAAbIBATh BEKTOP

0 IBYM HCKOJUIMHCAPHBIM BCKTOPaM

6.18

3aznaBatTh IJIOCKOCTh YPaBHEHUEM B JIEKAPTOBON CUCTEME KOOPAUHAT

6.19

Pemate 1mpocreiimne TIeOMETpUYECKHE 3aJadyd  Ha IPUMEHEHHUE

BCKTOPHO-KOOPAUHATHOI'O METOda

6.20

Pemate 3agaun Ha AOKa3aTEILCTBO MAaTEMATUYECKHUX OTHOIICHUM H
HaXOKIACHUC I'COMCTPUICCKHUX BEJIIMYUH I1O o6pa3uaM HJIK AJITOpUTMaM,
IIPpUMCEHAA HU3BCCTHBIC METOAbI npu PEICHUU CTaHJApPTHBIX

MaTeMaTUYCCKUX 3aJda4

6.21

[IpumensTh mnpocTeiiline MNporpaMMHBIE CPEICTBA U AJIEKTPOHHO-
KOMMYHUKAIITMOHHBIE CHUCTEMBI TPU PEIICHUU CTEPEOMETPUUECKUX

3aaa4

6.22

[IpuBOOUTE NMpUMEpPBl MaTEMATHYECKUX 3aKOHOMEPHOCTEN B IPUPOIE

1 )KU3HHU, paCIIO3HABATH MMPOABJIICHHUEC 3aKOHOB I'COMCTPUU B HCKYCCTBC

6.23

[IpuMeHATH TOJNIydeHHBIE 3HAHWS Ha [PAKTUKE: aHAIU3UPOBATh
peanbHbBIe CUTyallUd U NPHUMEHATh M3YyYCHHBIE IIOHATHS B IIpOLECCe
MOMCKA PpEUIeHUs] MaTeMaTU4ecKH CQOpPMYJIUPOBAHHOM MpoOIEMBI,
MOZCJIMPOBATh PEAJIbHBIE CUTYalUU Ha SI3bIKE T€OMETPUHM, UCCIIEN0BATh
ITIOCTPOEHHBIE MOJIENIH C UCIIOIb30BAHUEM I'€OMETPUYECKHUX IMOHATHHA U
TeopeM, anmnapaTa anreopsl, pelaTb NpaKTHUECKUE 3a/1a4H, CBA3aHHbIE

C HAXO0XKXACHHUEM I'€COMCTPUICCKUX BCIIMYUH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KUIACC

Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKaHUA

I'eomerpus

7.1

OcHoBHblE NOHATHS cTepeoMeTpuH. Touka, mpsMas, MJIOCKOCTb, IIPOCTPAHCTBO.
[lonsiTue 00 akCHMOMAaTHMYECKOM TMOCTPOCHHUU  CTEPEOMETPUU:  AKCHOMBI

CTCPCOMCTPHHU U CICACTBUA U3 HUX

7.2

B3aumHOe pacnonokeHue NOpsMBIX B MPOCTPAHCTBE:  IEpPECEKaroIInecs,
napajuiebHbIE W CKpenuBaromuecs: mnpsMble. [lapamienbHOCTh TPSIMBIX |
IJIOCKOCTEl B MPOCTPAHCTBE: Napajljie/ibHble TMpsSMblE B MPOCTPAHCTBE,
MapaJJIEIBLHOCTh TPEX MPSAMBIX, MAPaLICIbHOCTh NPSAMOW U IJIOCKOCTH. YTIIBI C
COHANpPABJICHHBIMU CTOPOHAMH, YTOJA MEXJIy MNPSIMbIMHU B TPOCTPAHCTBE.
[TapannensHOCTH IJTOCKOCTEH: napa’suiesibHble IJIOCKOCTH, CBOICTBA
napajieNnbHbIX MIockocTed. [Ipocreiinme MpOCTpaHCTBEHHbIE (UTYpHI Ha

TUIOCKOCTHU: T€TPadIp, KyO, mapauiesenurne/], IOCTPOSHHE CCUCHU I

7.3

[TepnieHAMKYIAPHOCTh NPAMOM M IUIOCKOCTH: NEPHNEHIUKYJISIPHBIE TPSAMBIE B
MPOCTPAHCTBE, IMpPsMbIE NApPaUICIIbHBIE W NEPHEHAUKYJISPHBIE K IUIOCKOCTH,
MpU3HAK TEPHEHIUKYISIPHOCTH TPSAMOW M IUIOCKOCTH, TEOpEMa O MPSIMOM
MEPIICHAUKYISAPHOM IJIOCKOCTHU. YTJIbI B IPOCTPAHCTBE: YrOJl MEXAY INPAMOU U
IUIOCKOCTBIO, JABYIPAHHBIA  YroJ, JIMHEWHBIM yrojl JABYIPAHHOTO  yrija.
[lepnieHAUKYJSIp ¥ HAKJIIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IJIOCKOCTH, PACCTOSHUE
OT TIPSIMOM 110 TIIIOCKOCTH, IPOSKITUS (PUTYPBI HA IITIOCKOCTH. [leprieHIuKyasspHOCTh
IUIOCKOCTEM: MPU3HAK NEPIEHIUKYJSIPHOCTH JIBYX IUIOCKOCTEW. TeopeMa o Tpéx

NEepIEHIUKYIIpax

7.4

[loHsiTHE MHOrOrpaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPaHHMKA, BBITYKJIbIE U
HEBBITYKJIble MHOTOTPAHHUKH, pa3BEPTKa MHororpaHHuka. [Ipusma: n-yronbHas
MpU3Ma, TpaHU M OCHOBAHUS MPU3MBIL, MpsiMasi U HaKJIOHHAs MPHU3MbI, OOKOBas U
MIOJTHAS MOBEPXHOCTh HPU3MBI. [Tapannenenunern, IPSMOYTOJIbHBIH
napajuiesienunes U ero cpoiictsa. Ilupamuaa: n-yroiapHas nupamuzia, TpaHd U
OCHOBaHHE MUPaMH/JIbl, OOKOBAs U MOJIHASL TOBEPXHOCTb MUPAMU/Ibl, IPABUIbHAS U

yceu€HHasi mNupamuaa. OJeMEHTbl MNpu3Mbl M nUpaMuisl. [IpaBunbHbIE




MHOT'OTPaHHUKHU: IOHATHE NPABWIBHOTO MHOIOTPAaHHUKA, NIpaBUJIbHAS NPU3Ma U
IIpaBUJIbHAs MHpaMUJa, [PAaBWIbHAS TpPEyrojbHas IUpamMuia WU IPaBUIbHBIN
TeTpasap, KyO. IlpencraBieHne o MpaBUWIIBHBIX MHOTOTPaHHHKAX: OKTadp,

AOJACKa’Ap U UKOCA’APYTruUc CeueHus IMPU3MBbI U THPAMHUIbI

7.5

CI/IMMCTpI/ISI B INPOCTpAaHCTBE: CHMMCETPUA OTHOCUTCIIBHO TOYKH, HpﬂMOfI,
TIJIOCKOCTH. DIeMeHTHI CUMMCTPUHU B nupaMuaax, napajjiciacnuicaax,

MpaBHUJILHBIX MHOTOT'paHHUKaX

7.6

Brruncnenue 31€MEHTOB MHOTOTPaHHUKOB: pEOpa, AuaroHanu, yriel. [limomans
OOKOBOIl TMOBEPXHOCTHM M IIOJIHOM TMOBEPXHOCTH MPSMOM MPU3MBI, IJIOLMIAAb
OCHOBaHHUH, TeOpeMa 0 OOKOBOW MOBEPXHOCTH NpsAMOH rpu3Mbl. [nomans 60xoBoit
IIOBEPXHOCTH M IIOBEPXHOCTH IPaBUIBHOM MNHpaMUIbl, TEOpeMa O IUIOMAIU

yceuéHHoil nupamuabl. [lonsarue 06 06béme. O6BEM nUpaMubl, IPU3MbI

7.7

Ilono OHplc Tella B MMPOCTPAHCTBCE. CooTHomeHHS MCXKAY IUIOIAaAsIMU

MOBEPXHOCTEH, 00bEMaMH MMOJOOHBIX TEI

11 KIIACC

Kox

IIpoBepsiemMblii 3JIeMeHT coePKAHUSA

6

I'eomerpus

6.1

Hunuuaapudeckass MOBEPXHOCTh, OOpa3yrONIME MMIWHIPUYECKON IMOBEPXHOCTH,
OChb I[MIUHAPUYECKOW moBepXHOCTH. LlunmuHap: ocHoBaHus u  OOKOBas

MIOBEPXHOCTb, 00pa3yrolas U ochb, IO/ lb OOKOBOM U MOJTHON OBEPXHOCTH

6.2

Konnueckasi mOBEpXHOCTh, 0OO0pa3ylolue KOHUYECKONW TOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOW TOBepXHOCTU. KOHYC: OCHOBaHME U BepIlIMHA, 00pa3yromas
U OCh, IUIOMAAh OOKOBOW M TIONHOM TMOBEPXHOCTU. YCEUEHHBIH KOHYC:

oOpa3syromue 1 BpICOTa, OCHOBAHUS U OOKOBast TIOBEPXHOCTh

6.3

Cdepa n map: ueHTp, paauyc, 1uaMeTp, IIONaab IOBEPXHOCTH chepbl. BzanMHuoe

pacnosoxxeHue cdepbl U MIOCKOCTH, KacaTelbHasl MIIOCKOCTh K cdepe, MIoaib

cepsr

6.4

N3o0pakenue Ten BpanieHus Ha TI0CKOCTH. Pa3BépTka nuimmHapa 1 KOHyca

6.5

KomOunanmu Tenm BpaiieHUss ¥ MHOTOTPAaHHUKOB. MHOTOTpaHHUK, OMUCAHHBIN

okoJio cepsl, chepa, BMcaHHass B MHOTOTPAHHUK, WJIH TEJI0 BPAIICHUS

6.6

[Tonsitue 06 o06bEMe. OcHOBHBIE CBOMCTBAa 00BEMOB Ten. Teopema 00 00BEME
NpSIMOYTOJIBHOTO Tapajuiesienunena u ciueactsuss u3 He€. OObEM IMIMHApA,

KoHyca. O0bEM 1Iapa u miomaab chepsl




[TongoOubie Tema B mpoctpancTtBe. COOTHOIICHUS MEXKIY — IUIOMIQISIMHU

6.7 MOBEpPXHOCTEN, 00bEMaMU MOJOOHBIX TEI
6.8 Ceuenus nmnuHApa (MapauieIbHO W TEPIEHANKYJSIPHO OCH), CEUEHHsS KOHyca
' (mapasnienbHOe OCHOBAHUIO U MPOXOJSIIEE Yepe3 BEPIINHY ), CEUEHUS I1apa
Bekrop Ha mimockoctd U B mpocTpaHcTBe. CIIOKEHWE W BBHIYMTAHHE BEKTOPOB.
6.9 YMHOXEHUE BEKTOpa Ha yuciio. Pa3ioxkeHune BeKTopa 1o TpéM HEKOMILIAHAPHBIM
. BekTopaM. IlpaBuno mapamnenenunena. Pemenwe 3amay, CBSI3aHHBIX C
MIPUMEHEHHUEM MIPaBIII JCHCTBHI ¢ BEKTOpaMH
[IpsiMoyronbpHas cuctemMa KOOpAMHAT B TIpocTpaHcTBe. KoopauHaTel BeKTOpa.
6.10 [Ipocreiimue 3amaum B KOOpAMHATAX. YToJl MeExay BekTopamu. CkalspHoe

IMPOU3BCACHUC BCKTOPOB. Brrancnenne YIJI0B MEXKAY HNPAMBIMU U ITJIOCKOCTSMHU.

KoopanHaTHO-BEKTOPHBIN METOJ ITPU PELICHUHA FEOMETPUUECKUX 3a/1a4




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

Kon
NpoBepsIeMoOro
TpedoBaHMSI

IIpoBepsiemble TPeOOBaHMSA K NPEAMETHBIM pe3yJibTaTaM
0CBOEHHSI OCHOBHOI1 00pa30BaTe/IbHO NPOrPaMMBbl CpeIHEro
o01rero oopazoBaHus

Bnamenue meromaMu 0Ka3aTebCTB, aJrOPUTMAMHU PEIICHHS 3ajad;
yMeHHe (OpPMYJTHpPOBAaTh W OMEPUPOBATh MOHATHUAMH: OINpPEICTICHHUE,
aKCHOMa, TeopeMa, CJICACTBUE, CBOWCTBO, MPH3HAK, JOKA3aTEIbCTBO,
paBHOCWIIBbHBIE  (OPMYJIMPOBKH,  NPHMEHSITH WX,  YMEHHE
dbopMyupoBaTh 00paTHOE U TIPOTHBOIIOJIOKHOE YTBEPIKICHUE,
NPUBOJIUTH HPUMEPHl W KOHTPIPUMEPHI, HKCIOJIb30BaTh METOJ
MaTeMaTHIECKOU HHAYKOWHW; IPOBOJUTH NOKA3ATCIBHBIC PACCYIKICHHNA
0Py pEIICHHH 33ja4, OICHUBATh JIOTUYECKYI0 IPAaBUIBHOCTh
paCC}’)KI[eHI/If/'I; YMCHUC ONeprupoOBaTh INOHATUAMMU: MHOXXECTBO,
MOJIMHOKECTBO, OTEPALMK HaJl MHOKECTBAMH; YMEHHE HCIIOIb30BAThH
TeOpeTHKO-MHO)KeCTBCHHI:IfI amnmnapar  ajid OIMUCAaHUA  PCAJIbHBIX
MPOIIECCOB U SIBICHUI U MPH PEIICHUU 3a]a4, B TOM YHCIIC U3 JAPYTUX
y4eOHBIX MTPEIMETOB; YMEHUE OTIEPUPOBATH MOHITUSMU: Tpad), CBI3HBIN
rpad, naepeBo, IMKJI, rpad Ha TIJIOCKOCTH, YMCHHE 3a7aBaTh |
OIMCHIBATH TPadbl pa3TMUHBIMU CIIOCOOAMM; UCTIOIH30BATH Tpadbl PU

PCUICHUHU 3a1a4

YMeHnue onepupoBaTh NOHATHSAMU: HATypaJbHOE YMCIIO, LEJIOE YUCIIO,
CTEIEHb C LENBIM II0Ka3aTesleM, KOPEHb HaTypaIbHOU CTEIIEHH, CTEIICHb
C pauMOHAJIBHBIM IIOKA3aTEJIEM, CTENEHb C JEHCTBUTEIBHBIM
MoKaszaTeneM, Jiorapu(M dUucia, CHHYC, KOCHHYC M TaHTEHC
IIPOU3BOJIBHOIO YHCJIA, OCTATOK 10 MOAYJIO, PAlMOHAIBHOE YHCIIO,
HPPALMOHAIIBHOE  YHUCJIO, MHOXECTBA  HATYPaIbHBIX,  LEJbIX,
palMOHAIbHBIX, JEHCTBUTEIBHBIX 4YHCEN; YMEHHE HCIIOJIb30BaTh
MIPU3HAKU JEIMMOCTH, HAUMEHBIINNA OOLIUI 1€IUTENh U HAaMMEHbIIEE
of1iee KpaTHOe, aIrOpUTM EBKIIMAA npu peleHuy 3a/1a4; 3HaKOMCTBO
C pa3IMYHBIMU [O3ULUOHHBIMM CHUCTEMaMM CYHUCIICHMS;, YMEHHE
BBINOJIHATH BBIYMCICHUE 3HAYEHUI U IpeoOpa30BaHUs BBIPAKEHUN CO

CTETeHsMH U Jiorapudmamu, npeodpa3zoBaHus APOOHO-PATUOHATBHBIX




BBIPQ)XCHUI; YMEHUE ONEPUPOBATH MOHATHIMU: TOCIIEI0BATEIBHOCTD,
apupMeTHyecKas ~ Tporpeccusi,  IeoOMeTpHuYecKas  Iporpeccus,
OecKOHEYHO yObIBalolasi TeoMeTpUYecKas IMpOrpeccus; yMeHHe
3alaBaTh  IIOCJIEAOBATEIIBHOCTH, B TOM YHCI€ C  IIOMOILBIO
PEKYppPEHTHBIX  (QOpMyJ; yMEHHME  ONEpUpOBaTh  MOHATUSIMU:
KOMILUIEKCHOE YHCII0, COIPSDKEHHBIE KOMILIEKCHBIE YUCIA, MOIYJb U
apryMeHT KOMIUIEKCHOTO 4Yucia, opMma 3alucyi KOMIUIEKCHBIX YHCEeN
(reomeTpuyeckas, TpUTOHOMETpUYecKas W ainreOpandeckas); yMeTh
MPOU3BOIUTH apu(MeTHdecKue AeUCTBUS ¢ KOMIUIEKCHBIMU YHCIIAMU;
[IPUBOAUTH  IIPUMEPHI  UCIIOJIB30BAaHHUA  KOMIUIEKCHBIX  YHCEI,;
ONEpUpPOBATh MOHATUSAMH: Martpuna 2x2 u 3X3, omnpeaeauTeNb

MaTpHullhbl, FGOMeTpI/ILIeCKI/Iﬁ CMBICJI OTIPCACIIUTECIIA

YMeHue onepupoBaTh NOHATUAMU: pallMOHAIbHBIC, UPPALMOHAIIBHEIE,
MOKa3aTeabHbIE, CTETIEHHbIE, Jorapu(pMUIecKue, TPUTOHOMETPUUYECKUE
YPaBHEHUS M HEPABEHCTBA, HUX CHUCTEMBI; YMEHHE OIIEpUPOBATh
MOHSTHUSIMH: TOXJIECTBO, TOXK/IECTBEHHOE NTPeo0pa3oBaHKe, ypaBHEHUE,
HEPABEHCTBO, CUCTEMa YPABHEHUN U HEPABEHCTB, PAaBHOCUIIBLHOCTb
YpPaBHEHHH, HEPAaBEHCTB W CHUCTEM; YMEHHUE pEllaTb ypaBHEHUS,
HEPABEHCTBA U CHUCTEMbI C IOMOIIBIO PA3IMYHBIX IPUEMOB; pelIaTh
YpaBHEHHUsI, HEPABEHCTBA M CHUCTEMBI C I1apaMeTpPOM; IIPUMEHSATH
YPaBHEHUs, HEPABEHCTBA, UX CUCTEMBI JUIs PELICHUS MAaTEMaTUYECKUX

3aJ1a4 U 3aJ1a4 U3 pazIu4HbIX 00JacTe HayKu U peanbHON )KU3HU

YMenue onepupoBaTh MOHATHSIMH: (PYyHKIHSA, 4YETHOCTh (YHKLUH,
NEPUOUYHOCTD (DYHKIMH, OTPAHUYEHHOCTh ()YHKIIMH, MOHOTOHHOCTb
GbyHKIMHU, SKCTpeMyM (QYHKIIMH, HaUOOJIbIIIee ¥ HAUMEHbIIIee 3HAYCHUS
(GYHKIMHM Ha TPOMEXYTKE, HeNpepblBHAsS (QYHKLUSA, aCUMITOTHI
rpadpuka (yHKIOHH, TepBas H BTOpas MPOW3BOAHAS (DYHKIHH,
reoMeTpUUeCcKui 1 (pU3MUECKUI CMBICT POU3BOAHOM, TepBOOOpa3Has,
OTIpeNIeNIEHHBIA WHTETpajl; yMEHHWE HAXOAWUTh ACHUMIITOTHI Tpaduka
(GYHKIMH; YMEHHUE BBIYMCIATH MPOU3BOJAHBIE CYMMBI, IIPOU3BEACHUS,
YaCTHOT'O U KOMIO3UIMH (YHKIIUI, HAXOUTh YpaBHEHUE KacaTEIbHON
K rpaduKy (QyHKIMH; YMEHHE HaXOJIUTh MIPOU3BOHBIE 3JIEMEHTAPHBIX
(GYyHKIMH; YMEHHE HCIOJB30BAaTh IMPOWU3BOAHYIO JUIS HCCIEIOBAHUS
(GyHKUMH, HAXOAUTh HAMOOJIbIINE U HAUMEHbIINE 3HauUeHUs (YHKLNIT;
CTpOUTh TIpaUKM MHOTOYJIEHOB C HCIIOJIb30BAHMEM arrmapara

MaTEMaTUYICCKOT' O aHaIN34a; IPUMCHATDb IPOU3BOAHYTO IJIS1 HAXOXKACHUS




HaWjIy4dlllero pPElIeHHUs B MPUKIAIHBIX, B TOM YHCIE COLMAIBHO-
HKOHOMHUYECKUX M (PU3NYECKHX 3a/1a4ax; HAXOAUTh IJIOMIAIU U 0OBEMBI
¢bury c moMoubl0 UHTErpasa; NPUBOJAUTH MPUMEPHl MATEMAaTHYECKOTO

MO/JICIMPOBAHUS ¢ TOMOILBIO AU PepeHIInanbHbIX YpaBHEHUH

YMeHue onepupoBaTh NOHATHAMM: Tpapuk (yHKIUHM, oOpaTHas
GbyHKIUSA, KOMIO3UIMSA QYHKUUHN, TUHEeWHAs QYHKIMS, KBaJpaTUuIHast
GyHKUMSA,  pauMOHaJIbHAas  (QYHKUUS,  CTeNeHHas  (YyHKUus,
TPUTOHOMETPUYECKHE (QYHKIMHU, OOpaTHbIE TPUTOHOMETPUUYECKUE
(GyHKIMH, TOKa3aTenbHass W Jorapupmuueckas (QyHKUIUH; yMEHHE
CTpOUTH TpaduKU U3YUEHHBIX (YHKIHUH, BBIIOIHATH MPeoOpa3oBaHUs
rpaduKoB (GYHKIUH, UCTIOIB30BaTh TPaPUKH s U3yUEHHs TPOLIECCOB
Y 3aBUCUMOCTEH, NP PEIIEHUU 3a/1a4 U3 APYTUX y4eOHBIX MPEIMETOB
U 33724 U3 peabHON JKHU3HHU; BBIpakaThb (OpPMyJIaMH 3aBUCHMOCTHU
MEX/1y BEJIMYMHAMU; UCII0Ib30BaTh CBOMCTBA U rpapuKu QyHKIUHN 1715
peleHus ypaBHEeHUH, HEPaBEHCTB U 3a]a4 ¢ lapaMeTpaMu; H300paxarb
Ha KOOPAWHATHOM IUIOCKOCTM MHOXKECTBA PEIICHUM ypaBHEHUH,

HEPABCHCTB U UX CUCTCM

YMeHue pemate TEKCTOBbIE 33Ja4M pa3HbIX TUIOB (B TOM YHCIE Ha
MIPOLIEHTHI, AOJIU U YaCTH, Ha ABM>KEHUE, pabOTy, CTOUMOCTb TOBapOB U
yCIIyT, HAJIOTH, 3a/1a41 U3 00JIACTH YIPaBICHUS JMUHBIMU U CEMEMHBIMU
(MHaHCaMM); COCTaBJIATh BBIPAKEHUS, YPAaBHEHUS, HEPABEHCTBA U UX
CUCTEMBI 110 YCIIOBUIO 3a/1a4d, UCCIIEN0BATH IOJIyYEHHOE PELICHUE U
OLIEHUBATh MPABIONOIO0OHOCTh PE3yJbTAaTOB; YMEHHE MOJIEINPOBAThH
peanbHbIe CUTyallud HA sA3BIKE MATEMAaTHUKH; COCTABIIATH BBIPAXKEHUS,
YpaBHEHHsI, HEPABEHCTBA M HX CHCTEMBI IO YCIOBHIO 3aJauH,
HCCIEN0BaTh IIOCTPOCHHBIE MOJENM C HCIOJIB30BAHMEM allapara

anreOpbl, HHTEPIPETUPOBATH MOTYYSHHBIH Pe3yIbTaT

YMeHne omnepupoBaTh IMOHATUSMHU: cpenHee apudMeTHuecKoe,
MearaHa, HauOoJblllee U HAaMMEHbIee 3HAUCHUS, pa3Max, JUCIepcus,
CTaHJapTHOE OTKJIOHEHHME YHCIOBOrO Habopa; YMEHUE H3BJIECKaTh,
HMHTEPIPETUPOBATh MH(DOPMAILINIO, TPEICTAaBICHHYI0 B Ta0NMIax, Ha
IuarpaMmmax, rpadukax, OTpakarolryto CBOMCTBA pEaIbHBIX IPOLIECCOB
U SBICHUH; NTPENCTaBIATh HHPOPMAIMIO C MOMOIIbIO TabmuI U
auarpamm; McCClel0BaTh CTaTUCTUYECKUE JIaHHbIE, B TOM 4YHCIIE C

IIPUMCHCHHEM I‘pa(l)I/I‘leCKI/IX MCTOAOB H OJJICKTPOHHBIX CpPCACTB;




rpaq)nqecm/l ucciaecaoBarb COBMECTHBIC Ha6.]'IIO}IeHI/I$I C IIOMOUIIBIO

AuarpaMm pacCCruBaHusa U JIMHEHHOM perpeccumn

YMeHue onepupoBaTh MOHATUAMU: CIyYalHBIM ONBIT U CIy4alHOE
COOBITHE, BEPOSATHOCTH CIIY4alHOTO COOBITUS; YMEHHE BBIUUCIATH
BEPOSATHOCTh C HUCIOJIb30BAaHUEM TpapHUUECKUX METOJOB; MPUMEHSTH
(OpMyIIBI CIOKEHUSI U YMHOKEHMSI BEPOSATHOCTEH, GopMyIy IMOJIHOM
BEpOSATHOCTH, (opmyny bepHymiu, kKomMOMHATOpHbIE (aKThl U
(GbopMyIbl; OLIEHHBATh BEPOSTHOCTH PEANBHBIX COOBITHI; yMEHHE
ONEpUPOBATh IOHATHUAMM: CiydaliHas BEJIMYMHA, PaCIpPEICIICHUE
BEPOSATHOCTEM, MATEMAaTHUYECKOE OKUJAHUE, JUCTIEPCHS U CTAHAAPTHOE
OTKJIOHEHWE CIIly4yailHOH BeIMYUHbI, (YHKIHUU paclpeleeHus u
IJIOTHOCTH  PaBHOMEPHOTO,  IIOKA3aTEIbHOTO W HOPMAaJIbHOTO
pacupenelieHnli; YMEHHME  HCIIOIb30BaThb  CBOWCTBA  M3YYCHHBIX
pacrpeaeseHui 1T peleHns 3a/1a4; 3HaKOMCTBO C MOHATHSMU: 3aKOH
OONBLIMX YHUCEN, METOJbl BbIOOPOUYHBIX HCCIICAOBAHUI; yMEHUe
NPUBOJIUTL NPHUMEPHl MPOSIBICHHUA 3aKOHa OONbIIMX YHCeT B
IOPUPOJHBIX W OOIIECTBEHHBIX SIBJICHUSAX; YMEHHE OIEpPHpPOBATH
MOHATUSAMM: COYETAHME, IEPECTAHOBKA, YHCIO COYETAHMM, YHCIIO
nepecTaHoBoK; OMHOM HbloTOHA; yMeHHEe NPUMEHATh KOMOMHATOPHBIE
(akThl U paccyXIeHus JUIsl pelIeHHs 3a]a4; OLEHUBATh BEPOSITHOCTH
peabHBIX  COOBITHI; COCTaBISATH BEPOSTHOCTHYIO MOJENIb U

MHTEPIPETUPOBATH ITOITYYEHHBIN pe3yJIbTaT

YMeHHne onepupoBaTh IOHATUSMH: TOYKA, MpsAMas, ILIOCKOCTD,
[IPOCTPAHCTBO, OTPE30K, Jyd, BEIMYMHA YyIJA, IUIOCKUM Yyroi,
JNBYI'PAHHBI yroj, TPEXTPAHHBIA YIOJI, CKPEIIMBAOLIUECS IPSMBIE,
[apajuIeIbHOCTh U TIEPIEHAUKYJIAPHOCTD NPSAMBIX U IUIOCKOCTEH, yIroi
MEXKIYy NPSMBIMHU, YTOJI MEXIY NPSMOM M IUIOCKOCTBIO, YIOJ MEXIY
IIJIOCKOCTSIMU, PACCTOSIHUE OT TOYKHU 0 IIJIOCKOCTH, PACCTOSIHUE MEXKIY
IIPSAIMBIMH, PACCTOSTHUE MEXAY IUIOCKOCTSMH; YMEHHE MCIOJIb30BaTh
IpU pELICHUH 3a7iady M3y4yeHHblEe (DAKTBI M TEOpPEMbl IUIAHUMETPUU;
YMEHHE OLIEHUBATh Pa3MeEpPbl OOBEKTOB OKPY’KAIOLIEr0 MUPA; CTPOUTH
MAaTeMaTUYECKUE MOJEIU C IOMOLIBI0 I€OMETPUYECKUX MOHATHH M

BCJIMYMH, PCIIATh CBA3AHHBIC C HUMHU MPAKTHYCCKUC 3aaa4n
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YMeHne onepupoBaTh MOHATHIMHU: TUIOMAnb GUTYpHl, 00BEM GUTYPHI,

MHOI'OI'paHHHUK, HpaBI/IJ'ILHHﬁ MHOT'OI'paHHHK, CCHCHUEC MHOI'OI'paHHUKA,




Ky0, mapaienenures,, nNpusMa, nupamunaa, ¢urypa u MOBEPXHOCTh
BpallleH!sl, LWIMHAP, KOHYC, map, cdepa, miomanb chepsl, MmIomaib
MOBEPXHOCTH NMHUPaMUIbI, TPU3MBI, KOHYycCa, IIMINHApPA, 00bEM KyOa,
MPSIMOYTOJIBHOTO NapajuleNienunesia, TUpaMubl, IpU3Mbl, [UIUHAPA,
KOHYca, 111apa, pa3BEpPTKa MOBEPXHOCTH, CEYEHHUSI KOHYCa U [UIUHAPA,
NapajuleJIbHble OCH WM OCHOBAHHWIO, CEYEHHE IIapa, IJIOCKOCTD,
Kacamomascs cdepbl, UUIUHAPA, KOHYCa; YMEHHE CTPOUTHh CEUEHHUE
MHOTOTpaHHHKA, 1300pakaTb MHOTOTPAHHUKH, (DUTYPBI U TOBEPXHOCTH
BpallleHUs, UX CEUEHHUs, B TOM UHCJIE C IOMOIIBIO 3JIEKTPOHHBIX
CPEACTB; yMEHHME MPUMEHSITh CBOMCTBA TI'E€OMETPUYECKHUX (Uryp,
CaMOCTOSITENIbHO (OPMYJIUPOBATh ONpEIENICHUsI U3ydaeMbIX (uryp,
BBIIBUTaTh THUIOTE3bl O CBOMCTBAaX M IPU3HAKAX TIE€OMETPUUECKHUX
¢uryp, 0OOCHOBBIBaTH WM OIPOBEpPrarb HX; yMEHHUE MPOBOIUTH
kinaccuukanuioo (GuUryp mno pas3iauyHbBIM - [IPU3HAKAM, BBIIOJIHSTH

H€O6XOI[I/IMI)IG JOIMOJHUTCIIbHBIC ITIOCTPOCHUA
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YMeHue OomepupoBaTh IMOHATHAMH: JBW)KCHHE B IIPOCTPAHCTBE,
napaieNbHbIA IepeHoC, CHMMETPHS Ha MJIOCKOCTH U B IPOCTPAHCTBE,
MOBOPOT, TMpeoOpazoBaHue MOA00MS, TMOMO0O0HBIE (GUTYPHI;, yYMEHHUE
pacrno3HaBaTh paBHbIE U MOJ0OHBIE (PUTYpBI, B TOM YUCIE B MPHUPOJE,
HCKYCCTBE, apXUTEKType; MCIOIh30BaTh TCOMETPHUSCKHE OTHOIICHUS
MpHU peUIeHUH 3aJ]a4; HaXOJIUTh F€OMETPHUUECKHE BENUYUHBI (IJIMHA,
yroji, IJomaab, 00bEM) TPH PEIICHUH 3a7ad U3 JAPYTHX YYEOHBIX
MPEIMETOB U U3 PEaNbHOM KU3HU; YMEHUE BBIYUCIIATH T€OMETPUUECKUE
BEJTMYHHBI (JUTMHA, YTOJ, IJIOMAdb, 00BEM, TUIOMIANb IMOBEPXHOCTH),
UCTIONB3ysl M3y4YeHHBbIC (OPMYJIBI U METOIbI, B TOM YHCJE: IUIOIIAIb
MMOBEPXHOCTH TIUPAMHUJIBI, IPU3MBI, KOHYCa, IMIMHPA, TUIOIMAIbL Chephl;
00BEM Ky0a, IPSMOYTOJIBHOTO Mapauieseurea, TUPaMUIbl, TPU3MBI,
WIMHApPA, KOHyCa, IIapa; YMCHHE HAaXOIWTh OTHOIICHHE OO0BEMOB

MoT00HBIX QUTYp
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YMeHue  OnepupoBaTh  MOHSATHAMH:  NPSAMOYrOjbHAas  CHUCTEMa
KOOpAUHAT, BECKTOP, KOOPAUHATHI TOUYKHU, KOOPAUWHATBI BECKTOpa, CyMMa
BEKTOPOB, IMPOM3BE/ICHUE BEKTOPa Ha YHCIIO, PAa3JIOKEHUE BEKTOpa I10
0asucy, CKaIsIpHOE IPOM3BEICHUE, BEKTOPHOE IPOHM3BEICHHE, YTOJl
MEXAYy  BEKTOpaMH; YMEHHE  HCIOJb30BaThb  BEKTOPHBIH |
KOOpI[HHaTHLIfI MCTOA AJId PCHICHUA I'COMETPUUCCKHUX 3aJad MW 3aJad

APpYyrux yLIe6HbIX npeaMETOB
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YMeHue BbIOMpaTh NOAXOIAMIMM METOJ JJIs pEeLIeHUs 3a/]ayu;
[IOHUMAaHHE 3HAYMMOCTH MATEMAaTUKH B W3Yy4YEHUM IMPUPOAHBIX U
OOIECTBEHHBIX TPOIECCOB M SBJICHMI; YMEHHE paclo3HaBaTh
IIPOSIBJICHUE 3aKOHOB MAaTEMAaTUKU B HCKYCCTBE, YMEHHUE IPUBOIUTH
MpUMEPbl MAaTE€MATHYECKMX OTKPBITHM POCCHUICKOM UM MHPOBOH

MaTeMaTH4eCKOM HAayKHn




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

IIpoBepsieMblii JJIEMEHT COJEPKAHUS

Kon

1 Yucna v BIYUCICHUS

1.1 Harypanbnsle u nensie yncna. [Ipu3Haky AeIMMOCTH HEIbIX YUCEN

. Paunonanbupie umcna. OOBIKHOBEHHbIE U JAECSATUYHBIE JApOOH, TPOLEHTHI,
' OeCKOHEUHbIE IEPUOINYECKUE IPOOH

13 Apudmernueckuil KopeHb HaTypaibHOI creneHu. [leiicTBus ¢ apudMeTHUEeCKUMU
' KOPHSIMHM HaTypalbHON CTENEHU

L4 Crenenp ¢ wnensiM mnokaszaTtesneM. CTeNeHb C PpPalMOHAIBHBIM IOKAa3aTEJIEM.
' CBolicTBa CTENICHU

Ls CuHyc, KOCHMHYC M TaHI'€HC 4YHCIOBOIO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHI€HC YHCJIOBOIO apryMeHTa

1.6 Jlorapudm uncna. [lecaTnyHble U HATYypalIbHbIE JOTapUPMBI

JleiictButenpHble uucia. Apu(METHYECKHE OIepaluu C JICHCTBHUTEIHLHBIMU
1.7 yuciaamu. [IpuGnnxEHHbIe BBIYMCICHUS, IPAaBUIa OKPYTJICHUS, IPUKUIKA U OLICHKA
pe3yJibTaTa BBIYMCIECHUN

1.8 [IpeoOpazoBanme BEIpaKEHUN

1.9 KommuiekcHeie uncna
2 YpaBHEHHUs 1 HEPABEHCTBA

2.1 Lensle u 1poOHO-pallMOHANbHBIE YPAaBHEHUS

2.2 HppanuonaibHble ypaBHEHUS

23 TpuronomeTpruyeckue ypaBHEHHS

24 [Toka3zaTenbHbIE U JOrapUPMHUUECKUE YPaBHEHHUS

2.5 Lenbie u 1poOHO-palIMOHATIEHBIE HEPABEHCTBA

2.6 UppanmonanbHbie HEpaBEHCTBA

2.7 [oka3zaTenbHbIE U JTOrapuPMHUYECKIE HEPABEHCTBA

2.8 TpuroHomeTpruueCcKue HEPABEHCTBA

2.9 CucreMsbl ¥ COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB

2.10 YpaBHEHHUs1, HEpABEHCTBA U CUCTEMBI C ITapaMeTpamMu




2.11 Marpuna cucteMsl JIMHEWHBIX YpaBHEHHN. ONpeenuTens MaTpULbl
3 @yHKIMH U TpaduKu
31 OyHkuus, cnocoObl 3aganust GyHkiuu. I'papuk dynkumu. B3aumHo obpaTHbie
. ¢ynkuuu. Yérneie n HeuétHble GyHKIMU. [lepuoanueckue GyHKIuN
OO6nactp ompeneneHuss U MHOXKECTBO 3HaueHMH ¢yHkuumu. Hymu QyHKIum.
19 [IpoMexyTku 3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKIIHH.
. Maxkcumymbl 1 MUHMUMYMBbl ¢GyHKIMd. HaunGombiiee M HauMeHbIee 3HauEHUE
(yHKIIMY Ha IPOMEKYTKE
33 Crenennas (yHKIHS C HATypajdbHBIM M IIEJBIM TOKa3aTenem. EE cBoiicTBa u
. rpa¢uk. CBoiicTBa 1 rpauK KOpHS /1-0U CTETIEHU
34 Tpuronomerpuueckue GyHKINU, UX CBOHCTBA U TpapUKH
3.5 [Toka3zaTenbHast u orapudmuyeckas GyHKIMH, UX CBOWCTBA U TpapuKU
16 Toukn paspsiBa. AcuMmMnToThl rpadukoB QyHkuuil. CBolcTBa (QyHKUUI,
' HEIpPEPHIBHBIX HA OTPE3KE
3.7 [TocnenoBarenpHOCTH, CIOCOOBI 33aHUS [1OCIIEOBATEILHOCTEN
3.8 Apudmernueckas 1 reoMmerpuueckas nporpeccuu. opmyna cI0KHBIX IPOLEHTOB
4 Hayaya maTemaTH4uecKkoro anaamsa
4.1 [IpousBonnas ¢pyukuuu. [IpousBoiHbIe 371€MEHTAPHBIX (PYHKIIHIMA
[Ipumenenune npou3BOJHON K HCCIENOBAHUIO (DYHKIMA Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. Haxoxnenue HanOobIIero 1 HauMEHBIIETO 3HaUYeHUsI PYHKLUU Ha
OTpE3Ke
4.3 [TepBooOpasnas. UnTerpan
5 MHOX€eCTBa U JIOTUKA
5.1 MHoOXecTBO, ornepaiuy HajJ MHOKecTBamu. J{uarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OnucarenpHasi CTaTUCTHKA
6.2 BepositHOCTB
6.3 Komb6unaropuka
7 I'eomerpus
7.1 @urypsl Ha INIOCKOCTH
7.2 [IpsiMBbI€ M TUIOCKOCTH B MPOCTPAHCTBE




7.3

MHororpaHHuku

7.4

Tena v MOBEpXHOCTH BpaIllEHUS

7.5

KoopauHatsl 1 BEKTOPBI




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

METOANYECKHUE MATEPUAJIbBI VIS YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET






