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IMNOACHUTEJIBHASA 3AIIMCKA

Pabouass mporpamma yueOHoro kypca «I'eomerpus» 0a30BOro ypoBHS IJis
oOyvarormuxest 10 —11 kmaccoB pa3paboraHa Ha ocHOBe DeaepanbHOTO
rocyZIapCTBEHHOTO 00pa30BaTENIHbHOIO CTaHApTa CPEAHEro O0IIero oOpa3oBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUM, MPEABSIBISIEMBIX K
MaTeMaTU4eCcKoMy OOpa3oBaHUIO, WU TPAJUIUA POCCUUCKOTO 0Opa3oBaHUS.
Peanuzanus nporpaMMbsl 00€CIIEUMBAET OBIAJACHUE KIHOYEBBIMU KOMIIETEHIUSIMH,
COCTaBJISIIOLIMMH OCHOBY JJIi CaMOpa3BUTHS M HENPEPHIBHOTO 00pa3oBaHusl,
IEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO W II03HABATEIBHOIO PpPa3BUTHUS
JUYHOCTH O0YYaIOIIUXCS.

HEJIM N3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTe y4eOHOro Kypca TE€OMETPUM Ha YpPOBHE CpEAHEro OOUIEro
oOpa3oBaHMsl OOYCIIOBJIEHA MPAKTUUYECKOW 3HAYUMOCTBIO METANpEeAMETHbIX U
MPEIMETHBIX PE3YJIbTATOB OOYyYEHHs] T€OMETPUU B HAIpPaBICHUU JUYHOCTHOTO
pa3BuTus oOydaronuxcs, (GopMUpPOBaHUS (PYHKIIMOHAIBHOM MaTeMaTHYECKOM
IPaMOTHOCTH, U3YUYEHUS IPYTrUX y4eOHbIX JUCUUIUIMH. Pa3BuTue y o0yuarommxcs
NPaBWIBHBIX MPEICTABICHUNA O CYIIHOCTH M TNPOUCXOXKICHHUH T€OMETPHUYECKHX
abcTpakuui, COOTHOLIEHUH PEATbHOTO U HUICAIBbHOT0, XapakTepe OTpa)KeHUs
MaTEeMaTUYECKON HayKOM sIBJICHUH U MPOIIECCOB PEAIbHOIO MUPA, MECTE TEOMETPUU
B CUCTEME HayK W POJM MAaTEMaTHYECKOTO MOJETUPOBAHUS B HAyYHOM MO3HAHUU
U B IIPAKTHKE CIOCOOCTBYET (DOPMUPOBAHHUIO HAYYHOIO MUPOBO33PEHHUSI yUAILIUXCH,
a TaK)Ke KauyecTB MBIIUICHHS, HEOOXOAMMBIX IJisi aJanTalld B COBPEMEHHOM
oO11ecTBe.

['eometpust siBAsieTcss OAHUM K3 0a30BbIX MPEIMETOB HA YPOBHE CPEIHETO
oOmero oOpa3oBaHMs, TaK Kak OOECIEeYMBAET BO3MOXHOCTb H3YYEHHUSA Kak
JUCUUIUIMH €CTECTBEHHO-HAYYHOW HAIPaBJIEHHOCTH, TaK U TyMaHUTapPHOM.

Jlornueckoe MbIlIUIeHHE, (HOpPMHUPYEMOE NpU H3YYEHHH OO0YyYarolMMHCS
MOHSATUHHBIX OCHOB T€OMETPHUH U MIOCTPOCHHUH LIETIOYKU JIOTUYECKUX YTBEPKICHUN
B XOJI€ pELIEHUsI T'€OMETPUYECKUX 3a7ayd, YMEHHE BBIJBUraTh M OIPOBEpPraTh
TUIOTE3bl HEMOCPEACTBEHHO MCHOJB3YIOTCS MPHU PEUIEHUH 3a]ad €CTECTBEHHO-
HAYYHOTO LIMKJIA, B YaCTHOCTHU U3 Kypca (pU3uKu.

YMeHHE OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX O0MacTsaX AesTenbHOCTH 4YesnoBeka. OpHeHTalus YeloBeKa BO BPEMEHH U



POCTPAaHCTBE — HEOOXOJMMOE YCIOBHUE €ro CoIMalbHOro ObITHs, (opma
OTPaXEHUSI OKPYKAIOIIET0 MHUpPA, YCIOBHE YCIICITHOTO IMO3HAHUS M aKTUBHOTO
npeoOpa3oBaHus  JeHCTBUTENLHOCTH. OmnepupoBaHWe  MPOCTPAHCTBEHHBIMU
oOpazamu 00bEeIMHACT pa3HbIC BUJIbI YICOHON U TPYIOBOU JEATEIHHOCTH, SIBISETCS
OIHUM #3 TPO(PECCHOHATBFHO BaXXHBIX KauyecTB, IMOATOMY aKTyajbHa 3a/aya
dbopmupoBaHus y  oOydaroumuMxcsi MNPOCTPAHCTBEHHOTO  MBINUICHUS KAk
Pa3HOBHJIHOCTH OOpa3HOTO MBIIUICHUS — CYIIECTBEHHOTO KOMIIOHGHTa B
MIOJITOTOBKE K MPAKTUYECKON JACATEIHHOCTH IT0 MHOTUM HAITPaBICHUSM.
Ilens ocBoenmsi mporpaMmbl yueOHOTO Kypca «l'eomerpusi» Ha 06a3oBOM
ypoBHE 00yueHus — oOImeoOpa3oBarebHOE U OOIIEKYJIbTYpHOE pa3BUTHE
oOyyaronuxcs yepe3 odecrneueHrne BO3MOKHOCTH MPUOOPETEHUS U UCTIOJIb30BAHUS
CUCTEMAaTHYECKUX TEOMETPUUYCCKUX 3HAHWK W JCUCTBUH, CHEIU(UIHBIX
T€OMETPUH, BO3MOXXHOCTH  YCIICITHOTO MPOAODKEHHUS  O0pa3oBaHUS  TIO
CIEIUATBHOCTSIM, HE CBSI3aHHBIM C TIPUKJIAIHBIM UCIIOJIb30BAHUEM T€OMETPHUH.
[Iporpamma mo reoMerpuu Ha 0a30BOM YpOBHE IMpeJHA3HAYEHA s
00y4Jaronuxcsi CpeIHel MIKOJIbI, HE MCIBITBIBABIINX 3HAYMTEIIBHBIX 3aTPYIHEHUN
Ha YpPOBHE OCHOBHOI0 0011ero oopa3zoBanusi. Takum 00pa3oMm, oOydaroniuecs: Ha
©a30BOM YpOBHE JIOJKHBI OCBOUTH 00IIIME MAaTEMAaTUYECKUE YMEHUS, CBI3aHHBIC CO
crenuUKON TeOMETPUU U HEOOXOAMMBIC JIJISl KU3HH B COBPEMEHHOM OOIIECTBE.
Kpome 3T0ro, oHu UMEIOT BO3MOXKHOCTh U3YYUTh T€OMETPUIO OoJiee ri1y0oKo, eciiu
B JIaJbHEHIIIEM BO3HHKHET HEOOXOAMMOCTh B TCOMETPUYECKHX 3HAHUAX B
npoeCCUOHANILHON JIEATEIbHOCTH.
JlocTikeHHe 1IeTM  OCBOCHHSI TPOTPpaMMbl  00ECIIEUMBACTCS pPEIICHUEM
COOTBETCTBYIOIIMX 3anad. [IpuopuTeTHBIMH  3aJadyaMud  OCBOCHHUS  Kypca
«I"eometrpun» Ha 6a30BoM ypoBHEe B 10—11 kaccax sBisitoTCS:
e (GopMHpOBaHHE TIPEACTABICHUS O TEOMETPUU KaK YacTH MHUPOBOU
KYJIbTYPBI K OCO3HAHUE € B3aUMOCBSI3H C OKPYKAFOIIIIM MUPOM;

e (dopMHpOBaHUE TTPEACTABICHHS O MHOTOIPAaHHUKAX U TeJIaX BpaIIeHUsS KaKk
0 BAOKHEWIIIUX MaTEeMaTHYECKUX MOJENSIX, MO3BOJSIONIUX OIMUCHIBATH U
U3ydaTh pa3HbIC SBJICHHS OKPYKAIOIIETO MUPA;

e (GopMHpOBaHHE YyMEHHUS pACTO3HaBaTh Ha dYepTekKaxX, MOJACIAX U B

peaTbHOM MHUPE MHOTOTPAHHUKH U TeJla BPAIICHMUS;

e OBJIAJICHHE METOJIaMU PEIIEHUs 3a7a4 Ha MOCTPOCHUS Ha U300paKEHUSX

POCTPAHCTBEHHBIX PUTYD;
e (GOpMHpPOBAaHHE YMEHHS ONEPHPOBATH OCHOBHBIMU TOHATHSIMH O
MHOTOTPaHHHUKAaX W TeJaX BPAIIECHUS U UX OCHOBHBIMHU CBONCTBAMU;

e OBJIAJICHHE  QJITOPUTMAMH  DEIICHHUS  OCHOBHBIX  THIIOB  3ajad,

dbopMHupoBaHHEe yMEHHUS  TPOBOJUTH  HECJOXKHbBIE JOKa3aTeJIbHbIC



pacCyXJIeHHs B XOJ€ PEIIEHUs CTEPEOMETPUYECKHX 3adad U 3a7ad ¢
PAKTUYECKUM COJEPKaHUEM;

* pPa3BUTHE MHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIOCOOHOCTEN 00yUaromuxcs,
NO3HABATEJILHOM aKTUBHOCTH, MUCCIIEIOBATEIbCKUX YMEHUN, KPUTHYHOCTH
MBIIIJICHUS;

e (opmupoBaHue PYHKIMOHAIBHON IPAMOTHOCTH, PEJIEBAHTHON N'€OMETPHUU:
yMEHHUE paclio3HaBaTh MPOSBICHUS T€OMETPUUYECKUX MOHATUH, 0OBEKTOB
Y 3aKOHOMEPHOCTEN B peabHBIX KU3HEHHBIX CUTYalUsAX U IPH U3YYECHUU
Opyrux  y4eOHbIX  NIPEIMETOB,  MPOSBICHUS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (HOpMyIMpPOBaTh UX HA A3BIKE FEOMETPHUM U CO3/1aBaTh
Ir€OMETPUYECKAE MOJENHU, NPUMEHITh OCBOCHHBIA TI€OMETPUYECKUI
anmapar  Ajas  peueHuss  NPAKTHUKO-OPUEHTHUPOBAHHBIX  3ajiad,
UHTEPHPETUPOBATH U OLIEHUBATh MOJYYEHHBIE PE3YJIBTATHI.

OTnUYUTENBbHON OCOOEHHOCTHIO MPOrPaMMBbl SBIISETCS BKIIOYEHHE B KypC
CTEPEOMETPHUH B HAYAJIE €r0 U3YUYCHMS 3a/a4, PEIIaeMbIX Ha YPOBHE HHTYUTUBHOTO
NO3HAHUA, U OMNpeAeNIEHHBIM 00pa3oM OpraHu3oBaHHas padoTa HajJ HUMH, YTO
CIIOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO M IMPOCTPAHCTBEHHOI'O MBIIIJICHUS,
CTUMYJIUPYET MPOTEKAHNE NHTYUTUBHBIX MPOLIECCOB, MOTUBHUPYET K AAJIIbHEUILIEMY
U3YYEHUIO IIPEAMETA.

IIpennourenue oTAAETCA HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYUYEHHs, TO
€CTh TEOPETUYECKHUE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTb IPEIMETHO-
IIPAaKTUYECKON JEATENbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX IPEICTABICHUMN Y
YUYaIUXCS B Kypce CTEPEOMETPHUH ITPOBOJUTCA 33 CUET PELICHMS 3a/1a4 Ha CO3/IaHNE
IPOCTPAHCTBEHHBIX 00pa3oB W 3aJad HAa ONEPUPOBAHHE MPOCTPAHCTBEHHBIMU
oOpazamu. Co3ganue oOpaza MNPOBOAMUTCS C OMNOPOM Ha HAVISIAHOCTH, a
ornepupoBaHue 00pa3oM — B yCIIOBUAX OTBJIEYEHHUS OT HAIJISIAHOCTH, MBICIEHHOTO
WU3MEHEHMS €r0 UCXOJHOTO COJIEP KaAHUS.

OcHoBHBIE cojepkaTenbHble TUHUM Kypca «l'eomerpum» B 10—11 kiaccax:
«MHororpanHukn», «IIpsiMble U TUIOCKOCTH B MPOCTPAHCTBEY, «Tena BpammeHus»,
«BeKTopsl U KOOpAMHATHI B IPOCTpPaHCTBE». DOPMHUPOBAHUE JTOTUUECKUX YMEHUN
pacnpenensercsa He TOIbKO 10 COAEPKATEIbHBIM JIMHUAM, HO U IO TOJaM O0y4eHHUs
Ha YpPOBHE CpelHEero o0Iiero oopa3oBaHusl.

Copepxanue 00pa30BaHUS, COOTBETCTBYIOILIEE MPEAMETHBIM pe3yibTaTaM
OCBOEHHMSl pabodeil mporpaMmbl, pacupelenéHHbIM 10 TojaM oOydeHus,
CTPYKTYPUPOBAHO TaKuUM 00pa3oM, 4YTOObI OBJQJCHHE T€OMETPUUYECKUMU
NOHATUSIMU U HAaBBIKAMHM OCYLIECTBIISUIOCH MOCJIEI0BATEIbHO U MOCTYNATENbHO, C
cOOJIIOICHUEM TPUHIUIIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKJIIOYAINCH B
OOLIYI0 CHUCTEMY T€OMETPUYECKUX MpPEICTaBICHUN OOydaroIuXcs, paciuupss U
yrayonsia e€, o0pasys MpoYHble MHOKECTBEHHbBIE CBSI3H.



MECTO YYEBHOTI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yuenue reomerpun orBoautcs 2 yaca B Henento B 10 kitacce u 1 gac B
Hezaemo B 11 kmacce, Bcero 3a JiBa roga o0yuyenus - 102 y4eOHbIX daca.



COJEPXAHUME YYEGBHOI'O KYPCA
10 KITIACC

IIpsiMble M JIOCKOCTH B MPOCTPAHCTBE

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

B3anmHoe pacnosioxkeHrne MNpsAMBIX B NPOCTPAHCTBE: IMEpPECEKarOIIMeECs,
napajuleJibHble M CKpenuBaronmecs npsamble. [lapamnensHOCTs NpsAMBIX U
IUIOCKOCTE B MNPOCTPAHCTBE: MAPAJUIEIBHBIE IPAMBIE B  IPOCTPAHCTBE;
[IapaJuIeIbBHOCTh TPEX NPAMBIX; MapAJIIEIBHOCTh NMPAMOW M IUIOCKOCTU. YTIUIBI C
COHAIIPaBJICHHBIMH CTOPOHAMH; YroJd MEXIy HpsSMBIMA B IPOCTPAHCTBE.
[TapannenbHOCTh IIIOCKOCTEN: MTapajuIesIbHbIE IIJIOCKOCTH; CBOMCTBA MapajuIeIbHbIX
miockocte. [Ipocreifirie mpocTpaHCTBEHHbIE (GUTYpPBI HAa MJIOCKOCTU: TETpa’rAap,
KyO, mapajuieJienumne1; MOCTPOCHUE CEUSHU.

[lepnieHIUKYIAPHOCTD NPSIMOU U IUIOCKOCTH: NEPIICHAUKYJISIPHBIE MPSIMBIC B
IPOCTPAHCTBE, MPSIMBIE MAPAJJIEIABHBIE W MEPHEHAUKYJSIPHbIE K IIOCKOCTH,
NPU3HAK NEPHEHAUKYIAPHOCTH TMPAMOM M IUIOCKOCTH, TEOpeMa O NpsAMOU
NEPNEHINKYJIAPHON IUIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YrOJI MEXAY HPSIMON U
IUIOCKOCTBIO;  JABYTPAaHHBIM  YroJj, JIMHEWHBIM yroJl  JIBYTPAHHOTO  yIJia.
[leprieHAMKYISP U HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE
OT MPSIMOM JI0 TTOCKOCTH, MPOEKIHUs (PUTYphI HA TIIOCKOCTh. [lepneHaAnKyIsIpHOCTh
IJIOCKOCTEN: NMPU3HAK MEPIEHANKYIAPHOCTH ABYX IUIOCKOCTEW. TeopeMa o Tpéx
NEPIEHINKYJISPAX.

MHororpanHHuKHu

[ToHATHE MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOIPaHHUKA, BBITYKJIbIE
Y HEBBITYKJIbIE MHOTOTPAaHHUKH; Pa3BEPTKA MHOrorpaHHuka. [Ipusma: n-yronbHas
OpU3Ma; 'paHu U OCHOBAHUS MPU3MBL, NpsiMasi U HAKJIOHHAs MPU3MBbI; OOKOBas U
IIOJIHAs ITIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, PSMOYTOJIbHBIN
napajuiesienunes U ero cporcrBa. llupamupa: n-yronpHas nupamujaa, rpaHd U
OCHOBaHHE MUPAMHUJIbI; OOKOBAs U MOJIHASI TOBEPXHOCTh MUPAMHUIbI; TPaBUJIbHAS U
ycedéHHasg nHUpaMuAa. OJIEMEHTHl NpuU3Mbl W nHUpaMuabl. [IpaBuiibHBIE
MHOT'OTPAaHHUKU: MOHATHE MPABUIBHOIO MHOTOTPAaHHMKA; MPAaBUIIbHASA NPHU3MaA U
npaBWIbHAS THpPaMUJIa; NpaBUIIbHAs TPEYroJibHash MNUpPaMHAA W TPaBUIIbHBIN
teTpadp; KyO. IlpencraBieHue o TMpaBUIBHBIX MHOTOTPaHHUKAX: OKTadp,
noaeKa’Ip v ukoca’ap. CeueHns nNpu3Mbl U TUPAMUIBI.

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



Boluucnenue 3J1eMEHTOB MHOTOTPAaHHUKOB: pEOpa, AMAroHalIM, YTJIblL.
[Inomans OOKOBOM MOBEPXHOCTH U TMOJHOW MOBEPXHOCTU MPSIMOM MPU3MBI,
IUI0LIAAb OCHOBaHM, TeopeMa 0 OOKOBOI MOBEPXHOCTH MPSAMOU Npu3Msbl. [1nomans
OOKOBOW IOBEPXHOCTH M TMOBEPXHOCTH NPABWIBHOW IMHPAMUJbI, TEOPEMA O
wiomaan yceuéuuou nupamusl. [lousrue 06 00bpéMe. OOBEM MUPaAMUIBI, IPU3MBI.

[TogoOubie Tena B mnpocTpaHcTBe. COOTHOWIGHUS MEXKIY IUIOMIAISIMU
MOBEPXHOCTEHN, 00bEMaMU MOAOOHBIX TE.

11 KIIACC

TeJsia BpalmeHus

Hunuaapuyeckas IIOBEPXHOCTD, obpazyroriue IWJIMHIPUYECKON
MOBEPXHOCTH, OCh UWJIWHIPUYECKOW TMOBEpXHOCTU. [[MnuHAap: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3zylolas U OCh; IUIONIaAh OOKOBOM M TOJHOMU
MTOBEPXHOCTH.

Konnueckas moBEepXHOCTh, 00pa3yomre KOHUYECKON MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM nmoBepxHocTU. KoHyc: OCHOBaHME U BepIIMHA, 00pa3yioas
Y OCb; TJIOIIA]1b OOKOBOM U MOJIHOM MOBEPXHOCTU. Y CEUEHHBIN KOHYC: 00pa3yrolme
Y BBICOTA; OCHOBAHUS U1 OOKOBAsi MIOBEPXHOCTb.

Cdepa m miap: meHTp, paauyc, AMAMETP; IUIONIAb MMOBEPXHOCTH CQEPHI.
B3anMHoe pacnionoxkenue chepsl U MIIOCKOCTH; KacaTelbHas TIOCKOCTh K cdepe;
JI01a/1b ChEephI.

N3obpakeHue Tel BpallleHus Ha MII0CKOCTH. Pa3BépTka uianHapa U KOHyca.

KomMOunHanuu Ten BpallieHusi 1 MHOTOTpaHHUKOB. MHOTOrpaHHUK, OMIMCAHHBIN
0K0J10 cepsl; cepa, BIIMCAaHHAS B MHOTOI'PAHHHUK, WX TS0 BPAIICHUS.

[Tonsarue 06 06bEMe. OCHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 00 00bEMe
IpsIMOYTOJILHOTO TMapajuienienurnena u ciaeactBuss u3 He€. OObEM LMIMHIpA,
KoHyca. O0BEM 1apa u 1ioiaab cQepol.

[TonoOusie Tenma B mpocTpaHcTBe. (COOTHOIIEHUS MEXAY IUIOMIAIIMU
MOBEPXHOCTEHN, 00BEMaMU TTOI00HBIX TEJL.

Ceuenus nunHApa (mapaiesbHO U MEPIICHANKYISIPHO OCH), CEUCHHS KOHYyCca
(mapasuielbHOE OCHOBAHMIO M MPOXO/ISIIEE Yepe3 BEPILIUHY ), CEUEHUS 1Iapa.

BekTopbl U KOOPAMHATHI B POCTPAHCTBE

Bekrtop Ha miiockoctu U B ipocTpancTBe. ClioKEeHNE U BEIYUTAHUE BEKTOPOB.
YMHOK€EHHE BEKTOpa Ha yucio. Pa3noxkeHue BeKTopa 1o TpéM HEKOMILIAHAPHBIM
BekTopaMm. IlpaBuiio mapamnenenunena. PemieHwe 3amad, CBSI3aHHBIX €
IIPUMEHEHUEM IMIpaBujl JCUCTBUU ¢ BekTopamu. [IpsmoyrosbHas cucrema
KoopauHaT B mnpoctpadHcTBe. Koopnunater BekTopa. Ilpocreitmme 3amaum B
KOOpAMHATaX. YTOol MEXIy Bekropamu. CKalgpHOE MPOU3BEICHUE BEKTOPOB.



Brruucnenue YIJIOB MCIKAY IPAMBIMHU U IINIOCKOCTAMM. KOOp,HHHaTHO-BCKTOpHLIP'I
MCTO/J IIpHU PCIICHUH I'COMCTPUUCCKUX 3adaY.



IIVIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATBI

JIngyHOCTHBIE pE3yJIbTaThl OCBOEHHUSI MPOTPaMMbl y4eOHOTO TIpeaMeTa
«MareMaTuka» XapakTepU3yrTCs:

I'paknanckoe BocnuTanme:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON MO3UIIMK 00YUaIOIIErocsi Kak aKTUBHOTO
U OTBETCTBEHHOIO WiI€Ha POCCHUUCKOr0o OOIIEeCTBa, MPEICTABICHUEM O
MaTeMaTUYECKUX OCHOBax ()YHKIIMOHUPOBAHUS PA3IUUYHBIX CTPYKTYp, SIBICHUIA,
IpoLeayp TpakIaHCKOTo oOmecTBa (BBIOOPHI, OMPOCHI W TIP.), yYMEHUEM
B3aUMOJICCTBOBaTh C COIMAJIbHBIMU HWHCTUTYTaMHM B COOTBETCTBHM C HX
GYyHKUMUSAMHY 1 HA3HAYCHUEM.

IlaTpuoTHyeckoe BOCIUTAHME:

c(hOpPMUPOBAHHOCTHIO POCCUNUCKOM IpaxaaHCKON UICHTUYHOCTH, YBOXKCHUS K
MPOIILJIOMY Y HAaCTOSIIIEMY POCCUICKOM MaTEMAaTHUKH, IIEHHOCTHBIM OTHOIIEHUEM K
JOCTHKEHUSAM POCCUMCKUX MATEMATUKOB U POCCUUCKOW MAaTEMaTHUYECKOW IIKOJIBI,
K HCIOJBb30BAHUIO 3THUX JOCTHIXKEHUN B JPYrMX HayKaX, TEXHOJOTHUSX, cdepax
SKOHOMMKH.

JlyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;
c(OPMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, OTUYECKOTO  IOBEICHUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JTOCTHKEHUIN HAyKH U JIEITeIIbHOCTHIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIa/Ia B TOCTPOCHHUE YCTOMUMBOTO Oy IyIIETO.

JcTeTH4YecKoe BOCIIUTAHUe:

ACTETUYECKUM OTHOIICHHUEM K MHpPY, BKIIOYas ICTETUKY MATEMaTUYECKHUX
3aKOHOMEPHOCTEHN, 00bEKTOB, 33J1a4, PEIICHUM, pacCy ACHHI; BOCIPUUMYUBOCTHIO
K MaTEMaTUYECKUM acCIeKTaM Pa3IMUHbIX BUJIOB UCKYCCTBA.

du3nvecKoe BOCIUTAHUE:

c(OPMHUPOBAHHOCTHIO YMEHHS TMPUMEHATH MaTeMaTHYECKHUE 3HAHUS B
MHTEpecax 3JJ0pOBOT0 U O6e30macHOro 00pasa KU3HU, OTBETCTBEHHOTO OTHOIIEHUS
K CBOEMY 3J0pPOBBIO (3I0pOBOE MHUTAHHE, COATAHCUPOBAHHBINA PEKUM 3aHIATHH U
OT/IbIXa, peryJisipHas puznueckas akTUBHOCTb); (PU3UYECKOT0 COBEPIIICHCTBOBAHUS,
IIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTEIBHOM JAESTEILHOCTHIO.

TpyaoBoe BocnuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHWEM IIEHHOCTHU TPYAOIIOOUS; MHTEPECOM K
pasiuuHbIM  chepaM  NPodEeCCHOHAIBHOM  JCSATEIBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKECHUSIMU, YMEHHEM COBEPIIATh OCO3HAHHBIM BHIOOD
Oynymeli mnpodeccnrt W PpeaTnu30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI;
TOTOBHOCTBIO W CIOCOOHOCTHIO K  MaTeMaTUYeCKOMy OO0pa3oBaHUIO U



caMO0OOpa30BaHUI0 HA NPOTSHKEHUM BCEW MU3HU; TOTOBHOCTBIO K AKTUBHOMY
YYaCTHUIO B PEIICHUH IPAKTUYECKUX 3a]1a4 MaTEMATHYECKOM HAIPAaBJICHHOCTH.

JKOJI0rMYeCKoe BOCIMTaHHE:

c(OPMUPOBAHHOCTHIO JKOJOTHUYECKONW KYJIbTYphl, MOHWMAHUEM BIIUSHUSA
COLMAJIbHO-D)KOHOMUYECKHUX IIPOLIECCOB HA COCTOSHUE IIPUPOJHOM U COLMAIBHOU
Cpelpl, OCO3HaHUEM TIJI0O0AJBHOIO  XapakTepa HSKOJOTMYECKUX MpodieMm;
OpHEHTAlMEl Ha MPUMEHEHUWE MAaTeMaTHYECKMX 3HAHUW JUIS PELICHUS 3a/1ad B
00J1aCTH OKpY>KAIOIIEH Cpebl, INTAHUPOBAHUS MOCTYIKOB M OLIEHKU UX BO3MOXKHBIX
MOCJICACTBUU JIJISI OKPYIKAIOIIEN CPEIBI.

IleHHOCTH HAYYHOI'0 ITO3HAHMSA:

c(OPMUPOBAHHOCTBI0 MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKM W  OOIIECTBEHHOM  MpPaKTUKH, [OHUMaHUEM
MaTeMaTHYeCKON HayKH Kak c(epbl 4YeIOBEYECKON MAesITeNbHOCTH, ITAamloB €€
pa3sBUTHS M 3HAYUMOCTH JUIA PA3BUTUS LMBWIM3ALMM;, OBJIAIACHUEM SI3BIKOM
MaTEMaTUKM M MaTEMaTU4YECKOM KyJIbTYpOH KakK CpPEICTBOM II03HAHUS MUPa;
TOTOBHOCTBIO OCYIIECTBIISATh INPOEKTHYK) M HCCIEHOBATEIBCKYH AEATEIbHOCTD
WHIVBUAYAJIBHO U B TPYIIIE.

METAIIPEIMETHBIE PE3YJIBTATbBI

MeranpeaMeTHbIe Pe3yJbTaThl OCBOCHHS MPOTPAMMBI YUE€OHOTO MpeaMeTa
«MareMaTuka» XapaKTepU3yHTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABAMEbHBIMU  OCUCMBUAMY,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU
oelicmeusiMuU, YHUBEPCANbHbIMU PeSYIAMUBHBIMU OCUCTBUAMU.

1)  Vuusepcanvnvie  noznasamenvHwvle  Oeticméus,  o0becnequsarom
Gdopmuposanue 6a308blX KOSHUMUBHBIX NPOYeccos obyuarowuxcsa (oceoeHue
Memo008  NO3HAHUS — OKpYJcarowe2o0  Mupa,  NpUMEHeHUe  JI02UYEeCKUX,
uccie0o8amenbCcKux onepayuil, ymeHnull pabomams ¢ ungopmayueti).

ba3oBble 1ornueckue aeiicTBUs:

e BBISBISITH U XapaKTEPU30BATh CYIIECTBEHHBIC MTPU3HAKN MATEeMAaTHYECKUX
O0OBEKTOB, IOHATHH, OTHOIICHHH MEXIy MOHATUIMHU; (OPMYIHPOBATH
ONpE/CIICHUS]  TOHATUN; yCTaHABIMBATh CYIIECTBEHHBIW  IPHU3HAK
KJlaccu(UKauy, OCHOBaHUSA JUIsl O00OOUIEHUS M CpPaBHEHHUS, KPUTEPUU
MIPOBOJIMUMOTO aHAJTN3a;

e BOCHPHHHMATh, (GOPMYIUPOBATH M  NPEOOPA3OBBIBATH  CYXKJICHUS:
yTBEpJAUTEIbHBIE W OTpHUIIATENIbHBIC, €IWHUYHBIE, YacTHBIE W OOIIue;
YCIIOBHEIE;

e BBIABIATH  MAaTeMaTUYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M |
npoTtuBopeursi B (aKkTaxX, MAHHBIX, HAONIOACHUSIX U YTBEPKICHUSIX,
npeajaraTh KpUTEPUH JJI BBISIBJICHUS 3aKOHOMEPHOCTEHN U TPOTUBOPEUHIA;



e JleNlaTh BBIBOJBI C MCIOJb30BAaHMEM 3aKOHOB JIOTUKH, IEAYKTHUBHBIX H
VHJYKTUBHBIX YMO3aKIOUEHUN, YMO3AKIFOUCHUH 110 aHAJIOTUH;

* TPOBOJUTH CaMOCTOSITEJIbHO J0Ka3aTeIbCTBA MaTEeMaTUYECKHUX
YTBEPKJIECHUN (IIPSMBIE U OT MPOTUBHOIO), BHICTPAUBATh ApryMEHTALMIO,
OPUBOJUTH MPUMEPHl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHbBIE
CYXKJICHUS U BBIBOJBL;

e BbIOMpaTh croco0 pemieHus ydyeOHOW 3ajauM (CpaBHUBATh HECKOJIBKO
BApUAHTOB pelIeHUus, BbHIOMpaTh Haubonee MNOAXOAANIMI ¢ Y4ETOM
CaMOCTOATEIbHO BBIIEJIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciieqoBarejbLCKue 1elCTBUA:

* HCIOJIb30BaTh BOMPOCHI KAK HCCIIEOBATEIbCKUNA WHCTPYMEHT MO3HAHUS,
(GbopMyaMpoBaTh BOMNPOCHI, (UKCUPYIOLIKME MPOTUBOpEUnE, Mpodiemy,
yCTaHaBIMBaTh HMCKOMOE€ M  JaHHoe, (OpMHUPOBATh  THIOTE3Y,
apryMEHTHUPOBATH CBOIO MO3ULUIO, MHEHHUE;

e TIPOBOJUTH CaMOCTOATEIBHO CIUTAaHUPOBAHHBIN JKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOCHHOCTEH MaTeMaTH4ecKOoro
00bEKTa, SBJIEHHUS, NPOLECCa, BBISBICHUIO 3aBHCHUMOCTEH MEXKIY
00BEKTaMHU, SIBJICHUSIMH, IPOLECCAMU;

e  CaMOCTOATENHHO (POPMYIHPOBATH 000OIIEHUS U BBIBOJBI TI0 PE3YJIbTaTaM
POBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHUS, OLICHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIIECHUI;

e IPOrHO3UPOBATH BO3MOJKHOE Pa3BUTUE IMPOLECCA, a TAKKE BbBIABUIATh
IPEATNOIO0KEHUS O €r0 Pa3BUTHUN B HOBBIX YCIOBHSIX.

Pa6ora ¢ undopmanmeii:

*  BBIABIATH AeUUNTH HHPOPMALIMH, TAHHBIX, HEOOXOAUMBIX JIJIsl OTBETAa Ha
BOIIPOC U Il pEUICHUS 3a]1a4H;

e BBIOMpaTh HMH(POpPMALMIO U3  HMCTOYHHUKOB  PA3UYHBIX  THIIOB,
aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH MH(POPMAIUIO
Pa3IUYHBIX BUJOB U (GOPM MPEACTABICHUS;

* CTPYKTYpPUPOBAaTh MHPOPMALIMIO, MPEACTABIATh €€ B PA3IUUHBIX PopMax,
WUTIOCTPUPOBATh TpaUyueCcKy;

* OLICHMBATh HaAEKHOCTh uHbOopMaIuu o CaMOCTOSITEJIBHO
c(OpMyJIHPOBAHHBIM KPUTEPHUSIM.

2)  VHusepcanvhvie  KOMMYHUKAMUGHble  Oelicmeus, 00ecneyusam

choOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

OO0uienue:

e BOCIPUHHUMATH U (GOPMYIUPOBATH CYKIACHHS B COOTBETCTBUU C YCIOBUSIMU
U 1IeJIIMU OOILIEHUS;, ICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUS



B YCTHBIX U MUCHbMEHHBIX TEKCTaX, 1aBaTh MOSCHEHUS MO XOAYy PEIICHUS
3a71a4l, KOMMEHTHPOBATh NOJIYYEHHBIN PE3YIIbTAT;

B X0J1€ 00CY>KIEHUS 3a/1aBaTh BOIPOCHI MO CYLIECTBY 00CYXK/1a€MOM TEMBI,
pOoOJIeMBI, peraeMon 3aa4u, BEICKA3bIBaTh UCH, HAIICIICHHBIC HA TIOUCK
peLICHUsI; CONOCTABJIATH CBOU CYXACHUS C CYXICHUSMH JPYTHUX
YYaCTHUKOB JHayiora, OOHapy>KMBaTh pa3IiMuue U CXOJCTBO IMO3MIIMM; B
KOPPEKTHOU popMe hopMyIupoBaTh pa3HOTIACHS, CBOM BO3PAKEHHUS;
NPEACTABIATh  PE3YyJbTAaThl  PEIICHHMs  3a7a4yd,  OJKCIEPUMEHTA,
UCCJIeIOBAHMUSI, IPOEKTA; CAMOCTOATEIHLHO BEIOMPATH (JOpMAT BHICTYIUICHUS
¢ yu€ToM 3aJ1a4 NMPE3CHTAIMH U OCOOCHHOCTEN ayIUTOPHH.

CoTpyanun4ectBo:

MOHUMATh U UCTIOIL30BaTh MPEUMYIIIECTBA KOMAHAHOW U MHIUBHUIYyaTIbHON
paboOThI TIpU perieHUN y4eOHBIX 3a/ady; MPUHAMATH IEIh COBMECTHOM
NESTENBbHOCTH, IJIAHUPOBATh  OPraHW3allUI0  COBMECTHOM  paboThl,
pacmpenensiatb BUAbl padOT, IOrOBApUBATHCS, OOCYXIAaTh MPOLECC U
pe3yabTar paboThl; 00001IaTh MHEHUSI HECKOJIBKUX JIFO/ICH;

y4acTBOBATh B IPYMIOBBIX (popMax paboThl (00CykIeHHs], 0OMEH MHEHHIA,
«MO3TOBBIC TITYPMbD» W WHBIC); BBIMOJTHATH CBOIO YacTh pPabOTHI H
KOOPJIMHUPOBAThH CBOU JIEHCTBUS C APYTHUMH YWICHAMHU KOMaH/IbI; OLICHUBATh
KauecTBO CBOEro BKJaja B OOMMA MPOAYKT TIO KPUTEPHUSIM,
c(hopMyIMPOBaHHBIM YYaCTHUKAMU B3aUMOJICHCTBUS.

3) Vuusepcanvuuie pecynamuenule oeiicmausl, obecneuugaiom ¢hopmuposanue
CMBICIIOBBIX YCMAHOBOK U HCUSHEHHBIX HABBIKOG JIUYHOCTIU.
Camoopranusanus:

COCTABJISITh TUIAH, AJITOPUTM PEIICHUS 33J1a4H, BRIOUPATh CIIOCO0 pelIeHUs
C Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHHUM ¢ YIETOM HOBOM
uHbOopMaIuu.

CaMOKOHTPOJIb:

BJIAJCTh HaBBIKAMHU TIO3HABAaTEIbHOM pediekcur Kak OCO3HAHHS
COBEPIIAEMBIX JCHCTBUU U MBICIMTEIBHBIX IIPOLECCOB, UX PE3yJIbTATOB;
BJIAJETh CIOCOOAMU CAMOIIPOBEPKHU, CAMOKOHTPOJIS MpOIIecca U pe3yibTaTa
pELICHUSI MATEMATUYECKOM 3a/1a4H;

MPEIBUAETH TPYIHOCTH, KOTOPBIE MOTYT BOSHUKHYTh IPU PELICHUH 3a4a4H,
BHOCHUTH KOPPEKTUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB,
JAHHBIX, HAWJEHHBIX OIIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OIICHMBAaTh COOTBETCTBUE pe3yjbTaTa I€IM U YCJIOBUSM, OOBSCHSTH
MPUYXHBI JIOCTHXKEHUSI WIM HEJOCTHKECHUS PE3yJbTAaTOB JESATEIBbHOCTH,
HAXOJUTh OMHUOKY, TaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.



HPEAMETHBIE PE3YJIBTATDBI
10 KIIACC

OnepupoBaTh MOHATUSAMH: TOUYKA, IPsIMAsi, TUIOCKOCTb.

[IpuMeHATh aKCMOMBI CTEPEOMETPUU U CJICACTBUS U3 HUX TPHU PEIICHUU
TCOMETPUYCCKUX 3a71aY.

OnepupoBaTh MOHITHAMU: MMAPATUICITLHOCTD U MIEPIICHIUKYISIPHOCTD TPSIMBIX
Y TTOCKOCTEM.

KnaccuduimpoBath B3auMHOE pPaCHOJIOKEHUE TMPSMBIX W TUIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBaTh MOHATHSIMH: ABYTPAHHBIM YTroJl, TPaHU JBYIPAHHOTO YTJIa,
pebpo ABYTpaHHOTO yTia; JUHEHHBIM YroJl JBYTPAHHOTO YIJIa; TpajyCHas mepa
JBYTPAHHOTO yTJa.

OnepupoBarh TMOHSATUSMHU: MHOTOTPAHHUK, BBIMYKJIBIA W HEBBITYKIIbIH
MHOTOTPAaHHHK, 3JIEMEHTHI MHOTOTpaHHUKA, MPAaBUIIbHBI MHOTOTPaHHUK.

Pacmo3naBaTh OCHOBHBIE BHUIBI MHOTOTPAHHHMKOB (MMMpaMuja; Tpu3Ma,
PSIMOYTOJIEHBIN TTapaJIJIeNICTIHIIe T, KyO).

KnaccudumupoBarb ~ MHOTOTpaHHHMKH,  BBIOMpass ~ OCHOBaHUS s
kjnaccuduxkanuu  (BBIMYKJIbIE M HEBBIMYKJIblE MHOTOTPAaHHUKU, TPAaBUIbHbBIC
MHOTOTPaHHHUKH; TIPSIMbIC U HAKJIIOHHBIE TIPU3MBI, TTapalICICITUTICBI).

OnepupoBaTh MOHATHSIMHE: CEKYIIasl INTIOCKOCTh, CEUYCHHE MHOTOTPAaHHUKOB.

OOBICHATH TPUHITUIIBI IOCTPOCHUS CEUEHUH, UCTIONB3YS METOJ] CIICIOB.

CtpouTh ceueHHUS MHOTOTPAHHUKOB METOJIOM  CII€JIOB,  BBITIOJHSTH
(BBIHOCHBIE) IIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (GUTYp: BUI
CBEpXyY, COOKY, CHU3Y.

Pemate 3a1aun Ha HAXOXKIECHUE TEOMETPUUECKIX BEIMUMH 1O 00pa3iaM Win
aIropuT™MaM, TPUMEHSS W3BECTHBIE AQHAIUTUYECKHE METOJbI TIPH PEIICHUU
CTaHJAPTHBIX MaTEeMaTHYECKUX 3aJa4 Ha BBIUUCICHUE PACCTOSIHUN MEXIY TBYMS
TOYKaMH, OT TOYKH JO TPSIMOM, OT TOYKH JO IIOCKOCTH, MEKIY
CKPENTUBAIOIIUMHUCS TIPSIMBIMH.

Pemate 3a1aun Ha HAXOXKIECHUE TEOMETPUUECKIX BEJIMUMH 1O 00pas3iaM win
aIropuT™MaM, TPUMEHSS W3BECTHBIE AQHAIUTUYECKHE METOJbI TPH PEIICHUU
CTaHAAPTHBIX  MaTEeMaTHYECKUX 3aJad Ha BBIYMCICHHE YIJIOB  MEXIY
CKPENTUBAIOIUMHUCS TPSIMBIMH, MEXKIy TPSIMOM M  IUIOCKOCTBIO, MEXIY
TTIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.

Boraucnsate 00bEMBI U TIJIOMIAM TTOBEPXHOCTEH MHOTOTPAaHHUKOB (TIpH3Ma,
nupamMua) c IpuMeHeHUuEM (POPMYIT; BEIUUCISATH COOTHOIIEHHUS MEX Ty TIIOIIASIMU
MOBEPXHOCTEHN, 00BEMaMU TOT0OHBIX MHOTOI'PAHHUKOB.



OnepupoBaTh NOHATHUSAMHU: CUMMETPUS B NIPOCTPAHCTBE; ILEHTP, OCh H
MJIOCKOCTh CUMMETPHH; LIEHTP, OCh U TIJIOCKOCTh CUMMETPHUU (DUTYPHI.

N3Bnekath, mnpeoOpa3oBbIBaTh M HHTEPIPETUPOBATH HHPOPMAIUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (PUTypax, MpeACTAaBICHHYIO HAa YepTekax U
PUCYHKaX.

[IpumensaTs reomeTpuueckue (HaKkThl 7151 pEIICHUs] CTEPEOMETPUUYECKUX 3a/1ad,
IPEANOJIATAIOIINX HECKOJIBKO IIarOB PELIEHHUs], €CJIA YCIOBUS IPUMEHEHUS 3a/1aHbI
B SIBHOU (hopme.

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

[IpuBoaNUTh NpUMEpPBl MATEMATHYECKUX 3aKOHOMEPHOCTENM B NPUPOJE U
YKU3HU, PACTIO3HABATh IIPOSIBJIEHNE 3aKOHOB T'€OMETPUHU B HCKYCCTBE.

[IpumeHSTh MOJlydYEeHHBIE 3HAHWA HaA TMPAKTUKE: AHAIM3UPOBATH PEaNbHBIC
CATyallud W TMPUMEHATb W3YUYECHHBIE IIOHATUS B IHPOLECCE IOWCKA PEUICHUA
MaTeMaTU4YeCKu CQOPMYIMPOBAHHON TPOOIEMBbI, MOJICIUPOBATh pealbHbIC
CUTyallud Ha S3bIKE TE€OMETPUH, HCCIEAOBAaTh IIOCTPOCHHBIE MOJIEIN C
UCII0JIb30BAaHUEM T€OMETPUUYECKUX TIOHITHI U TEOPEM, anmnapara anreOpbl; pemaTh
MIPAKTUYECKUE 3a]1a41, CBA3aHHBIC C HAX0XKICHUEM T€OMETPUUECKUX BEJTUUHH.

11 KJIACC

OnepupoBaTh NOHATHSAMHU: LWJIMHIPUYECKAash TOBEPXHOCTh, OOpa3yroume
IUTMHAPUYIECKOHN MMOBEPXHOCTH; IIWJIMHIP; KOHWYECKAsi TOBEPXHOCTH, 00pa3yromue
KOHUYECKON TTOBEPXHOCTH, KOHYC; cheprueckasi TOBEpXHOCTb.

Pacmo3naBath Tema Bpamienus (IWIHHIP, KOHYC, cdepa u map).

OOBACHATH CITOCOOBI MOTYUYCHUS TE BPAIICHHUS.

KnaccuduimpoBats B3auMHOE pacnosokeHue chepbl U MIOCKOCTH.

OnepupoBaTh MOHATHSIMH: IIAPOBON CETMEHT, OCHOBAaHUE CETMEHTA, BHICOTA
CEerMEHTa; IIapOBOM CJIOH, OCHOBAHHE IAPOBOTO CIIOS, BHICOTA MIAPOBOTO CIIOS;
IaPOBOU CEKTOP.

Boruucnsate  00BEMBI M IJIOIIAAM  TOBEPXHOCTEH  TeJ  BpalleHUs,
F€OMETPUYECKUX TeJl C TPUMEHEHUEM (HOopMyI.

OnepupoBaTh MOHATUSMU: MHOTOTPAHHHK, BIMCAHHBINA B C)epy U OMMCAHHBIN
okoJ10 cdepsr; cepa, BcaHHAs] B MHOTOTPAHHUK HIIH TEJIO BpaICHUSI.

BbI4ucisTh COOTHOIICHUS MEXAY IJIOMIAISIMHA TMOBEPXHOCTEH M 00BEMaMu
MOI00HBIX TEIL.

N3o0pakath m3ydaemble (QUTYPHI OT PYKH W C TNPUMEHEHHEM TIPOCTHIX
YepTEKHBIX HHCTPYMEHTOB.

BrImonHATE (BBIHOCHBIC) ITIOCKHE YEPTEKU U3 PUCYHKOB MTPOCTHIX 00BEMHBIX
buryp: Bua cBepXy, COOKY, CHU3Y; CTPOUTH CEUCHHUS TEJ BPAIllCHHUS.



W3Brekath, WHTEPNPETUPOBATH W MPeoOpa3oBbIBaTh HH(pOpPMAIHIO O
IIPOCTPAHCTBEHHBIX T€OMETPUUCCKUX (PUTYypax, MPEACTABICHHYIO HAa YepTekax U
pUCYHKaX.

OmnepupoBaTh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BoinonHsATh  MEWCTBUST  CIOKEHUS BEKTOPOB, BBIYUTAHUS BEKTOPOB U
YMHOXEHHS BEKTOpa Ha YUCIIO, OOBSICHITh, KAKUMH CBOWCTBaMHU OHU 00J1a/1af0T.

[TpuMeHsATH TpaBUIIO MapauIeIeIuIea.

OnepupoBaTh NOHITUAMU: IEKAPTOBBI KOOPIUHATHI B TIPOCTPAHCTBE, BEKTOP,
MOJYJb BEKTOpPA, PAaBEHCTBO BEKTOPOB, KOOPIAWHATHI BEKTOpa, YroJ MEXIY
BEKTOPaMH, CKAJIIPHOE MTPOU3BEICHNE BEKTOPOB, KOJUIMHEAPHBIC U KOMILTAHAPHBIC
BEKTODBI.

Haxonutb cyMMy BEKTOPOB M TTPOU3BECHUE BEKTOPA HA YHCIIO, YTOJI MEXKITY
BEKTOpaMH, CKaJISIPHOE TMPOM3BEICHUE, pACKIAIbIBaTh BEKTOp IO JIBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3anaBaTh MIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOW CHCTEME KOOPIUHAT.

[TpumeHsTh reoMeTprdeckue (HaKThI IJIs PEIICHUS CTEPEOMETPUUYCSCKUX 3a/1ad,
MIPEATOIarafoINX HECKOIBKO IIar0B PEIICHHUs, €CIIH YCIOBHS PUMCHECHHUS 3a1aHbBI
B SIBHOU (hopme.

Pemate mpocreiilue reoMeTpudYecKre 3a/ladyd Ha MPUMEHEHHE BEKTOPHO-
KOOPAMHATHOTO METO/Ia.

Pemate 3amaum Ha JOKA3aTeNbCTBO MAaTEMATHYCCKUX OTHOIICHHH U
HAXOXJCHUE TEOMETPUUYECKUX BEIMYWH IO 00pa3IiamM Wik alropuTMam, IPUMEHSS
M3BECTHBIC METO/IBI TIPH PEIICHUN CTAaHAAPTHBIX MATEMAaTHUYECKUX 3a/1a4.

[IpuMeHsSITh  MpOCTEHIIMEe MPOrpaMMHBIE  CpPEICTBA W DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI ITPH PEIICHUN CTEPECOMETPUUYCCKUX 3a/1ad.

[IpuBoaNTE MpUMEpPHI MaTEMAaTHYECKHX 3aKOHOMEPHOCTEH B TIPHPOAC U
KU3HH, PACIIO3HABATH MPOSIBJICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE.

[IpuMeHATh MONMy4YeHHbIE 3HAHUS HA TMPAKTHKE: aHAJTU3UPOBATH PEabHBIC
CUTyalldid W TPHUMEHATHh HW3yYCHHBIC TOHITHS B TIPOIECCE IOWCKA PEIICHUs
MaTeMaTHYeCKh CPOPMYIHMPOBAHHONH TPOOIEMBI, MOJICIUPOBATh pCalbHBIC
CUTyalliMl Ha S3bIKE TEOMETPHH, WCCIECIOBAaTh TOCTPOCHHBIC MOJEIH C
WCIIOJIb30BAaHUEM T€OMETPUUICCKUX TIOHITHI M TEOPEM, anmnapara anreOpsl; pemaTh
MPAKTUYECKUE 3a/1a4U, CBSI3aHHBIE C HAXOXKIEHUEM T'€OMETPUUYECKUX BEITUUHH.
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KosmmuecTBo yacos DIeKTPOHHBIE
Ne HanmeHoBaHMe pa3iesioB U Kontponbusie | TIpakTaueckue (uudpossbie)
n/m | TeM NPOrpaMMbl Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypcsl
bu6mmoreka [JOK
1 B 10
BCACHHC B CTCPEOMETDPHIO https://m.edsoo.ru/1¢209e37
IIpsiMbl€e ¥ TUIOCKOCTH B
) IPOCTPAHCTBE. 12 | bubnuoreka [IOK
[TapannenbHOCTh OPSIMBIX U https://m.edsoo.ru/1¢209e37
IIJIOCKOCTEN
3 [IepnieH UKy IAPHOCTD 12 bubnuorexa [IOK
NPSMBIX U IIJIOCKOCTEMN https://m.edsoo.ru/1¢209e37
4 Vsl MeXay NpsSMbIMU U 10 1 bubnuorexa [JOK
IJIOCKOCTAMU https://m.edsoo.ru/1¢209e37
b K
5 MHoOrorpaHHuK" 11 1 nommorexa O
https://m.edsoo.ru/1¢209e37
b K
6 OO0BEMBI MHOTOTPAaHHUKOB 9 1 nommorexa O
https://m.edsoo.ru/1¢209e37
. [ToBTOpEHME: ceueHus, 4 1 bub6mnoreka [IOK
paccTosiHUA U YIJIbl https://m.edsoo.ru/1¢209e37
OBIIEE KOJIMYECTBO YACOB 68 5 0

10 [TIPOT'PAMME




11 KUIACC

YACOB I10 ITPOTPAMME

Harmienonanie Kouu4vecTBO YacoB JIeKTPOHHbIE
Ne (un¢possbie)
pa3aesioB M TeM Kontpoabubie | IlpakTuueckue
n/n Bceero 00pa3zoBaTeJbHbIE
NPOrpamMMmsbl padoThI padoThI
pecypchl
bubmuoreka [JOK
1 T 12
c/1a Bpatlieri https://m.edsoo.ru/1¢209e37
N bubmmorexa [JOK
2 06 5 1
peMbLTER https://m.edsoo.ru/1¢209¢37
Bexkrops! 1 6 OK
3 KOOPJIMHATHI B 10 1 ubsmorexa 11
https://m.edsoo.ru/1¢209¢37
MIPOCTPAHCTBE
IToBTOpEHME,

4 00001IeHME, 7 1 bubnuoreka [JOK
CHUCTEMAaTHU3aLusl https://m.edsoo.ru/1¢209e37
3HaHUH

OBUIEE KOJIMYECTBO
- 34 3 0




IHOYPOYHOE IINTAHUPOBAHHUE

10 KITACC
KosmyecrBo yacoB 1eKTPOHHBIE
Ne ara u¢posbie
Tema ypoka Kontpoasnbie | IlpakTnueckue A umpp
n/n Bcero H3y4eHusi | oOpa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
OCHOBHBIE TOHSTHS
CTEPEOMETPHUU: TOUKA, IpsiMas,
MJI0CKOCTh, MPOCTPAHCTBO.
| [IpaBuna n3o0paxeHus Ha | bubmuorexa [IOK
pUCYHKaX: U300pasKeHHS https://m.edsoo.ru/aecc77cd
IIJIOCKOCTEH, MapajulesIbHbIX
NPSAMBIX (OTPE3KOB), CEPEIUHBI
OTpe3Ka
[TonsTus: nepecekaromumecs
2 IJIOCKOCTH, IIEPECEKAIOIINAECS 1 bubmmorexa HOK
- 11ep https://m.edsoo.ru/2d8a9¢99
psiMas U MJI0CKOCTh
ITonsaTHA: nepecekaromuecs
3 MJI0CKOCTH, MEePECeKaroIuecs 1 bubmorexa LIOK
- 11ep https://m.edsoo.ru/db685¢73
npsiMast U TMII0CKOCTh
3HaKOMCTBO C
MHOT'OTpaHHUKAMH,
4 M300pakeHNe MHOTOTPaHHUKOB 1 bubmmorexa LIOK
p p https://m.edsoo.ru/a63959%ed
Ha PUCYHKaX, Ha
MPOEKIIMOHHBIX YEPTEIKAX
5 HavanbHble cBeneHus o kyoe u ) bubanoreka [JOK
NApaMUJE, UX pa3BEPTKU U https://m.edsoo.ru/b30dff38




monaenu. CeueHus
MHOT'OTPaHHUKOB

HavanbHble cBeneHus o kyoe u
MUpaMUJIE, UX Pa3BEPTKU U

bu6mmoreka [{OK

6 Mojenu. CeyeHust https://m.edsoo.ru/3d8ffd32
MHOT'OTPaHHUKOB
[TonsiTHE 06 akCHOMaTHYECKOM

. IIOCTPOEHUHU CTEPEOMETPUM: bubmuorexa [JOK
aKCUOMBI CTEPEOMETPUH U https://m.edsoo.ru/Occ5cdfe
CJIE/ICTBUS U3 HUX
[TonsaTHe 06 aKCHOMATHIECKOM

2 IIOCTPOEHUU CTEPEOMETPUMU: bubnuorexka [JOK
aKCUOMBI CTEPEOMETPUH U https://m.edso0o.ru/239¢c8cb4
CJIEICTBUS U3 HUX
[TonsTHe 06 akCHOMATHYECKOM

9 MMOCTPOEHUH CTEPEOMETPUU: bubnuorexa [JOK
aKCUOMBI CTEPEOMETPUH U https://m.eds00.ru/65¢c6b106
CJIEICTBUS U3 HUX
[TonsiTue 06 akcMOMaTHYECKOM

10 MOCTPOEHUH CTEPEOMETPHU: bubnuorexa [JOK
aKCUOMBI CTEPEOMETPUHU U https://m.edsoo.ru/258fc245
CJIEICTBUS U3 HUX
B3aumHoe pacrnionoxxenue
NPSIMBIX B POCTPAHCTBE:

11 nIe)peceKaIOLEHeci, Bubmiorexa LIOK

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

napayieabHbIE U
CKpELIMBAOIINECS MPSIMbIE

12 [TapannenbHOCTb NPSAMBIX U bu6nuoreka [IOK

IUIOCKOCTEH B IPOCTPAHCTBE:

https://m.edsoo.ru/93ad36b3




rapaijieiabHble PsSMbIE B
IIPOCTPAHCTBE; NapajICIbHOCTh
TPEX NPSAMBIX

HapaJIJ'IeJ'IbHOCTB MMpAMBIX U
IUIOCKOCTEH B IMPOCTPAHCTBC:

bu6mmoreka [JOK

13 [TapamienbHOCTb IPSIMOU U https://m.edsoo.ru/ee1d19b9
IIJIOCKOCTH
14 VYrubl ¢ COHanpaBIeHHBIMU bubmuorexa [JOK
CTOpOHAMU https://m.edsoo.ru/9f4071b9
L5 VYron Mexay npsiMbIMU B bubmmoreka [JOK
TIPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 Yron mexay npsiMbIMU B bubnmnorexa [JOK
IIPOCTPAHCTBE https://m.edsoo.ru/2935a9a0
17 [TapannenbHOCTh MIOCKOCTEM: bubnuorexa [JOK
napasielibHbIE TIJIOCKOCTH https://m.edsoo.ru/2e18{255
13 CBoiicTBa mapayyieIbHbIX bubmmoreka [JOK
IIJIOCKOCTEN https://m.edsoo.ru/e504d656
IIpocreitmue
19 MIPOCTPAHCTBEHHBIE (PUTYPHI HA bubnnorexa [JOK
TUTOCKOCTH: TeTpadip, KyoO, https://m.edsoo.ru/4a28dc02
napasuiesienumne
. bubmuoreka [JOK
20 Hoctpoetine ceueritit https://m.edsoo.ru/1d434d0f
. bubmuorexa [JOK
21 Hoctpoerne cetentit https://m.edsoo.ru/ec26feSd
KonTponbhas padbota no teme
bu6nuoreka [JOK
22 "IIpsiMble U MJIOCKOCTH B

npoctpancTBe. [lapamiensHOCTh

https://m.edsoo.ru/9a0a9e56




MPSIMBIX U IIJIOCKOCTEN"

[TepnieHAMKYIAPHOCTH MPAMOIL
U TUIOCKOCTH:

bu6mmorexa [IOK

23
NEPHEHIUKYIISPHBIE IPSAMBIE B https://m.edsoo.ru/b19f6a5d
MIPOCTPAHCTBE
[IpsiMble napaiienbHble U

24 MEepIEHIUKYISIPHBIE K bubmmoreia LIOK

PHCHAMIYIAD https://m.edsoo.ru/0ac11c95
IJI0CKOCTH
[IpsiMble napajienbHble U
25 MEePIEHANKYIISPHBIE K bubmmorexa LIOK
PHCHAMIYIAD https://m.edsoo.ru/ba545966
IJI0CKOCTH

2% [Ipu3Hak nepnesaAuKyISIpPHOCTH bubnumoreka [IOK
IIPSIMOM U TUIOCKOCTHU https://m.edsoo.ru/f85bfc46

7 [Ipu3Hak nepneHANKYISIPHOCTH bubnuorexa [JOK
MPSIMON U TNIOCKOCTH https://m.eds00.ru/79165d15

73 Teopema o npsmoit bub6mmorexa [IOK
MEePIEHANKYISPHOMN MJIOCKOCTH https://m.eds00.1u/635¢5087

29 Teopema o npsamon bubnuoreka [IOK
NEePIEHIUKYIISIPHOU IIJIOCKOCTH https://m.edsoo.ru/bd3745f8

30 Teopema o npsimoit bubnuoreka [JOK
MEPICHIUKYJISIPHOM TIIOCKOCTH https://m.edsoo.ru/7d18834b
[leprienquKysIp ¥ HAKJIOHHBIE:

31 paccTostHuEe OT TOYKHU J10 bubnuorexa [HOK
IUIOCKOCTH, PACCTOSAHUE OT https://m.edsoo.ru/33c477d3
MPSAMOM 10 MIIOCKOCTH
[leprienquKyssip U HAKJIOHHBIE:

P YIp bubmuoreka [JOK

32 paccTosiHue OT TOYKHU JI0

IIJIOCKOCTH, paCCTOAHUC OT

https://m.edsoo.ru/66fefadd




MPSIMOM 10 IIJIOCKOCTH

[lepnennukymsip U HAKJIOHHBIE:

PacCTOAHNUE OT TOYKHU 0

bu6mmorexa [IOK

33 IUIOCKOCTH, PACCTOSIHUE OT https://m.edsoo.ru/a5b7b8e3
HPSIMOM 710 IJIOCKOCTH
[lepnieHiuKyIslp ¥ HAKIOHHBIE:

34 paccTosiHue OT TOUYKHU 10 bubnuorexka [JOK
IUIOCKOCTH, PACCTOSIHUE OT https://m.edsoo.ru/dbee22bc
IPSIMOM 10 TUIOCKOCTH

35 VYTIbl B IPOCTPAHCTBE: YO bubmmoreka [JOK
MEXIY NPSAMOU U TNIOCKOCTHIO https://m.edso00.ru/6b61b2b4

36 JIByrpaHHBIN yroJi, TUHEHHBII bubnumoreka [IOK
yIoJI ABYIPAaHHOI'O yIJia https://m.edsoo.ru/5fa0b3ce

37 JByrpaHHbIi yroJi, TMHEHHbIN bubnuorexa [JOK
YIOJI IBYTPAHHOIO yIjia https://m.edsoo.ru/c7c777ed
[IepneHqUKyIAPHOCTH

18 IJIOCKOCTEH: MpU3HaK bubnnorexa [JOK
NEPIEHANKYIIIPHOCTH IBYX https://m.edsoo.ru/ec3e2da3
IJIOCKOCTEN
[IepnieH UKy IAPHOCTD

19 IUIOCKOCTEH: MpU3HaK bubmmorexa [LIOK
NEPIEHIUKYIAPHOCTH ABYX https://m.edsoo.ru/ed9e2a8e
IJIOCKOCTEN
[lepnieH UKy IAPHOCTD

40 IUIOCKOCTEM: MpU3HaK bu6nuorexa [IOK
NEPIEHIUKYIAPHOCTH ABYX https://m.edsoo.ru/ba75dc57
IIJIOCKOCTEN

41 Teopema o Tpéx bub6mmorexa [IOK




MEPIEHANKYIIApax https://m.edsoo.ru/e4972cdc

4 Teopema o Tpéx bubnuorexa [JOK
MEPIEHAUKYIIpax https://m.edsoo.ru/52188a7d

13 Teopema o Tpéx bubnumorexa [IOK
NEPICHANKYIIApAx https://m.edsoo.ru/91246736
KonTtponbHas pabora o temam

44 "IlepneHAUKYISIPHOCTD MPSIMBIX bubnuoreka [IOK
U iockocte" u "Yriasl Mex Iy https://m.edsoo.ru/5b971ef3
IPSIMBIMU U ITJIOCKOCTAMHU"

[lonsiTE MHOTOTpaHHUKA,
OCHOBHBIE 2JIEMEHTHI
45 MHOT'OTPaHHHKA, BBIITYKJIbIE U bubmmorexa LIOK
P ’ Y https://m.edsoo.ru/2d24e873
HEBBIIYKJIbIE MHOTOI'PAaHHUKY;
pa3BEPTKAa MHOTOIPAHHUKA
IIpu3ma: n-yrospHas npusma;
I'PaHU ¥ OCHOBAHUS NPU3MBI;
46 npsiMasi U HaKJIOHHAs PU3MBI; bubmmorexa [TOK
P P ’ https://m.edsoo.ru/b4ad63ad
OOKOBasi ¥ OJTHASI TOBEPXHOCTh
IPU3MBI
ITapannenenunen,

47 IIPSAAMOYTOJIbHBIN bubnumoreka [IOK
napaijIeJICIUIIE] U €ro https://m.edsoo.ru/8a7be683
CBOMCTBA
IInpamuna: n-yronbHas
IIUpaMHJa, TPAHA U OCHOBAHUE

43 NUpaMu/ibl; O0KOBas U MOJIHAS bubnumoreka [IOK

IIOBEPXHOCTb ITUPAMHU/IBI;
IIpaBUJIbHASA U yCCUEHHAs
nupamuaa

https://m.edsoo.ru/tblcd0as




49

[IpaBuiibHBIE MHOIOIPAaHHUKHU:
MIOHATHE NTPaBUIBHOTO
MHOTOTpaHHMKA; paBUJIbHAas
Mpu3Ma 1 npaBuiIbHas
MMpaMKia; TpaBUIbHAS
TpeyrojbHas MUpaMuaa u
IpaBUIbHBIN TeTpa’ip; Kyo

bu6nuoreka [JOK
https://m.edsoo.ru/074c8865

50

[IpencraBieHue o NpaBUIBHBIX
MHOTI'OrpaHHUKax: OKTasap,
JOJEKa’dIp U UKOCAdIP.

Bbubnuoreka [JOK
https://m.edsoo.ru/a0fdd5bf

51

CumMMeTpus B IPOCTPAHCTBE:
CUMMETPUSI OTHOCUTEIIBHO
TOYKH, MPSIMOM, TNIOCKOCTH.
DneMEeHTbl CUMMETPUU B
nupamMuiax,
napaJsenenunesax,
IPaBUIbHBIX MHOTOTPaHHUKAX

bu6nuoreka [JOK
https://m.edsoo.ru/b9e777d9

52

Briaucnenune 3neMeHTOB
MHOTOTPaHHUKOB: pEOpa,
JIAaroHaju, yribl

bu6nuoreka [JOK
https://m.edsoo.ru/6¢cdbecef

53

[Tnomanp 6okoBOM
MMOBEPXHOCTH U MOJHOU
MOBEPXHOCTHU MIPSIMOI MPU3MBI,
IJI01IaJb OCHOBAHMM, TEOpEMa
0 OOKOBOI TTOBEPXHOCTH
MPSIMON MPU3MBbI

bu6nuoreka [JOK
https://m.edsoo.ru/37d84157

54

ITnowans 00KOBOI
HOBerHOCTI/I nu HOBerHOCTI/I
HpaBI/IHLHOﬁ HI/IpaMI/II[I)I,

bubnuoreka [JOK
https://m.edsoo.ru/5603e30b




TeopeMa O TUIoIaan OOKOBOMH
IIOBEPXHOCTH yCECUEHHOU

NUpaMUIbl
55 KontposbHas paboTa mo teme bubanorexa [JOK
"MHororpaHHuku" https://m.edsoo.ru/a95f5c04
N bubmuorexa [JOK
36 Tonsmie 06 0Gweve https://m.edsoo.ru/7ad0020b
N bu6mmoreka [IOK
37 OOnEM mupamu el https://m.edso0.ru/235171b3
N bu6nmmoreka [JOK
58 | Obbiu nupaaL https://m.edsoo.r/fA7dfefd
N bubmmoreka [JOK
> OOnem nipavi b https://m.edsoo.ru/79¢10312
N bubmuoreka [JOK
60 06
DM TIHPAMITAB! https://m.edsoo.ru/2faadc3f
" bubnuorexa [JOK
1
6 OObEM mpH3MEL https://m.eds0.ny/79853608
b K
62 O06BEM TIPU3MBI nommorexa O
https://m.edsoo.ru/1e053890
N bubmuorexka [JOK
63 OObEM mpH3ME! https://m.edsoo.ru/482d3f51
64 KonTponbhas pabota no teme bubnuorexa [JOK
"OO0BEMBI MHOTOTPAaHHUKOB" https://m.edsoo.ru/28a6573¢
[ToBTOpenue, 0600IICHNE
65 cHUCTeMaTU3alus 3HaHHI. bubnuorexa [JOK
[TocTpoeHue ceuenuii B https://m.edsoo.ru/098bedad
MHOTOTpaHHHUKE
b K
66 [ToBTOpEeHME, 0000IIIEHNE nomorexa O

https://m.edsoo.ru/f7792ba9




CHCTeMaTHU3allus 3HaHUH.
Brruucnenue paccTossHUN:
MEXIY TBYMS TOUKaMHU, OT
TOYKH J0 MIPSIMOH, OT TOUKH J10
TIJIOCKOCTH, MEXTY
CKPEIIMBAIOIIUMHUCS TPSIMBIMU

67

Wrorosas koHTposibHas paboTa

bu6mmoreka [{OK
https://m.eds00.ru/b9146bc0

68

[ToBTopenue, 0600IeHNE
CHCTEMAaTH3aIlus 3HAaHU.
Brrurciienue yrios: Mexay
CKpEIIMBAOIIUMHUCS TPSIMBIMH,
MEXAY MPSMOM U TUIOCKOCTHIO,
JIBYT'PaHHBIX YIJIOB, YTJIOB
MEXYy MIOCKOCTAMHU

bu6mmorexa [IOK
https://m.edsoo.ru/56765e8b

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

68




11 KUIACC

KoaudecTBO 9acoB

DJIeKTPOHHbIE
N Tema ypoka Konrtpoabubie | IlpakTuueckue Aara nuppoBLIe
n/n Bcero u3y4eHusi | o0pa3oBaTeJibHbIE
padoThI padoThI
pecypchl
Cdepa u map: ueHtp,
| paauyc, quamerp; 1 bubmuoreka [IOK
IUIOIaJlb IIOBEPXHOCTH https://m.edsoo0.ru/0341bc2b
cepsl
B3aumnoe pacnonoxeHue
) cdepbl U MIOCKOCTH; 1 bubnunoreka IIOK
KacaTreJibHas [UIOCKOCTh K https://m.edsoo.ru/bed12a43
cdepe; momanb chepsl
N3obpaxkenue chepsl,
3 1apa Ha IJI0CKOCTH 1 bubmorexa LHOK
P ) https://m.edsoo.ru/be15f7f2
Ceuenus mapa
unuaapuyaeckas
TTOBEPXHOCTb,
oOpazyrolue
4 I/IJP;I/H:] HYECKOM 1 bubmorexa [TOK
i P https://m.eds00.1u/6054b8cl
MOBEPXHOCTH, OCh
LWIMHAPUYECKON
MMOBEPXHOCTHU
[unuHap: OCHOBaHUS U
OO0KOBas MOBEPXHOCTb,
but6mmoreka [{JOK
5 o0pa3yromas 1 och; 1

mIonaab 60KOBOH 1
MOJIHOM TOBEPXHOCTHU

https://m.eds00.1ru/188f6216




N3o6paxkenne numuHapa
Ha IUIOCKOCTH. Pa3BépTka
nunHapa. CeueHus
UUIUHAPA (TTIOCKOCTBIO,
MapajyieIbHON WU
MEePIEHANKYIISPHON OCH
UTUHAPA)

bubmuorexa [JOK
https://m.edsoo.ru/016e25¢eb

Konnueckas nOBEpXHOCTB,
00pa3yrolne KOHHIEeCKOM
MMOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOMN
MOBEPXHOCTHU

bubmuorexa [JOK
https://m.edsoo.ru/c94ba09b

Konyc: ocHoBanue u
BEpIIMHA, 00pa3yromas u
0Cb; TI01a b OOKOBOM U
MOJTHOM TOBEPXHOCTHU

bubmuorexa [JOK
https://m.edso00.ru/897dd3b2

VY ceu€HHBIN KOHYC:
00pa3yrolue 1 BbICOTA;
OCHOBaHUS U OOKOBas
MMOBEPXHOCTh

bubmuorexa [JOK
https://m.edsoo.ru/1468bab3

10

N300pakeHne KoHyca Ha
mockocTu. Pazséprka
kKoHyca. CeueHus KOHyca
(TUTOCKOCTHIO,
napaieIbHON
OCHOBAHHIO, U
IUIOCKOCTBIO, MMPOXOIIEH
Yyepe3 BEPIINHY)

bubmuoreka [JOK
https://m.edsoo.ru/Obdelbe8

11

KomOunamus ten

but6mmoreka [IOK




BpALLICHUS U
MHOTOI'PAHHUKOB

https://m.edsoo.ru/3cefl0e5

MHoOrorpaHHuk,
OTHMCAHHBIN OKOJIO CeEpBI;

but6mmoreka [{OK

12
cepa, Brucannas 5 https://m.eds00.1u/0b136158
MHOTOTPaHHUK WJIH B TEJIO
BpalIeHus
ITonsarue 06 00BEME.

13 OCHOBHBIE CBOMCTBA bubmorexa TIOK

. https://m.edso0.1ru/26a03fb7
00BEMOB TEI
n bubnuorexa [JOK
14 00
PEM IHITHIPa, KOmyca https://m.eds00.1ru/5513d87b

15 OO6béM 1mapa u mIomaIb bubnuorexa [JOK
chepsl https://m.edsoo.ru/d189bde2
IlonoOHbIC Tena B
MPOCTPAHCTBE.

16 CoOOTHOIIICHUS MEXKTY bubnuorexa [JOK
TUIOIIAAIMHU https://m.edsoo.ru/810cfleb
MOBEPXHOCTEN, 00BEMaMH
MOJOOHBIX TEI
KonutponbHas padbora o

17 TeM;IZ "Tema Bp ammeHus" u bubmmorexa [IOK

pait https://m.edsoo.ru/4a33a8ab
"O0BeMBI TEN"

13 BexTop Ha niockoctu u B bubmuoreka [IOK
MPOCTPAHCTBE https://m.edsoo.ru/5caefclb

19 CnoxxeHue 1 BbIYUTaHUE bubmuoteka [{IOK
BEKTOPOB https://m.edsoo.ru/23f4f089

20 YMHOKEHHE BEKTOpa Ha bu6muoteka [{IOK




YHuCJI0

https://m.edsoo.ru/dee379¢eb

Paznoxxenue BexkTopa o
TpEM HEKOMIUIaHAPHBIM

bu6mmoreka [IOK

21
BekTopam. [IpaBuiio https://m.edsoo.ru/a28fd74e
napajienenuneaa
Pemenne 3amau,

” CBSI3aHHBIX C bu6mmorexa [IOK
NPUMEHEHUEM PABUII https://m.edsoo0.ru/5a827900
JICICTBUM C BEKTOpaMHU
KoopaunaTtHo-BeKTOPHBIHN

23 MeT(I)))I pu emeHHI/Ip buGnnorexa LIOK

PHD https://m.edsoo.ru/d3alfe30
reOMETPUYECKUX 3a/1a4
IIpssMmoyronbHas cucrema
KOOpPJIUHAT B

24 MIPOCTPAHCTBE. bu6mmoreka [IOK
Koopaunatsl BekTopa. https://m.edsoo.ru/48db7058
[Ipocreiimme 3amauu B
KOOpAMHATax
Yron mexay BEKTOpaMH.

25 Ckans HOC}II'I 01/1335 eHue bubmmorexa [TOK

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

2% Bpluucnenue yrioB Mexuay bub6nuoreka [IOK
MPSAMBIMH U INIOCKOCTIMU https://m.edsoo.ru/8efbe78e
KontposnbHas padoTa mo

7 teme "BekTopsl 1 bu6muoteka [IOK
KOOpAHMHATEI B https://m.edsoo.ru/77¢22fc5
npocrpaHcTae”

bu6muoteka [IOK
28 [ToBTOpeHnue, 060061meHNE nommoreka L

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




U CUCTEMaTH3aI1s 3HAHUN.
OcHoBHBIE HUTYPHI,
(bakThI, TEOpPEMBI Kypca
TUTAHAMETPUH
[ToBTOpenue, 0600IICHNE
U CUCTEMAaTHU3aIUs 3HAHUN.
29 OcHoBHBIE HUTYPHI, 1 bubmmorexa [TOK
https://m.edsoo.ru/078cd184
(hakThI, TEOPEMBI Kypca
TUTAHAMETPUH
[ToBTOpenue, 06o0IIEHNE
30 U CUCTEMaTHU3aI1s 3HAHUN. 1 bubmuorexa [JOK
3aiauu MIaHUMETPUH U https://m.edsoo.ru/7491efe0
METOJTBI UX PEIICHUS
[ToBTOpEeHUE, 0000IICHNE
31 U CUCTEMAaTH3aIUs 3HAHUU. 1 bubmuorexa [JOK
3ajauu IaHUMETPUH U https://m.edsoo.ru/4dffda97
METOJIbI HX PEIICHUS
[ToBTOpEeHUE, 0600IIEHNE
Y CUCTEMaTH3aIUs 3HAHUM.
32 OcHoBHBIE GUTYPHI, 1 bubmmorexa [IOK
https://m.edsoo.ru/74b2ad91
(bakThl, TEOpPEMBI Kypca
CTEpPEOMETPUU
1 Hrorosast KOHTpOIbHAS 1 bubnuotexa [JOK
pabota https://m.edsoo.ru/ec24dfc2
34 [ToBTOpeHue, 0600IIEHNE | bubmuoreka [JOK
W CUCTEMaTH3aIus 3HaHUU https://m.edsoo.ru/f465d10e
OBUIEE KOJIMYECTBO 34

YACOB I10 ITPOTPAMME




IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOU ITPOT'PAMMBbBI

10 KJIACC
Kon .
IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
NpoBepPsIeMOro .
o0pa3oBaTe/IbHON NPOrpaMMBbI CpeHero o0ero 00pasoBanus
pe3yJbTarta
7 I'eomerpus
7.1 OnepupoBaTh MOHATUSAMU: TOYKA, MPsAMasi, TNIOCKOCTh
75 [TpuMeHsSITh aKCHOMBI CTEPEOMETPUHN U CIEACTBHS U3 HUX MPU PELUICHUH
. reOMETPUUYECKUX 3a/1a4
73 OnepupoBaTh MOHATUSIMHU: NAPAJIICIBHOCTh W MEPIEHAUKYJISIPHOCTh
' NPSAMBIX U IIOCKOCTEHN
74 KnaccuduimpoBaTs B3aMMHOE PacIioIoKEHHUE MPSIMBIX U TUIOCKOCTEH B
. MIPOCTPAHCTBE
OnepupoBaTh MOHITUSIMHU: ABYTPAHHBIN YTOJ, TPaHH ABYTPAHHOTO YA,
7.5 pedpo IBYrpaHHOTO YIJia, JIMHEWHBIA YTrOJd JBYTPAHHOTO YIJIa,
rpagycHas Mepa JBYTPaHHOTO yria
OnepupoBaTh NOHATUSMU: MHOTOTPAHHUK, BBITYKJIBIA U HEBBIMYKIIbIHI
7.6 MHOT'OTpaHHUK, 3JIE€MEHTHI MHOTOIPaHHHKA, IPABWIILHBIN
MHOTOTPaHHUK
77 Pacrio3naBaTh OCHOBHBIE BH/bl MHOTOIPAHHUKOB (IMpamuaa, mpu3Mma,
. MPSIMOYTOJIBHBIN Mapajuiesenumnes, Kyo)
KnaccupummpoBaTh MHOTOTpAaHHUKH, BBIOMpas OCHOBaHUS IS
. Kiaccupukauuy  (BBIMYKJIbIE M HEBBITYKJIblE MHOTOTPaHHUKH,
. MpaBWIbHBIE MHOTOTPAHHUKH, TpPSMble ¥ HAKJIOHHBIE TIPU3MBI,
napajuieIeTue b))
- OnepupoBaTh  TOHSTHIMHU: CeKyllas  IUIOCKOCTb,  CEUEHHUe
. MHOT'OIPAaHHUKOB
710 OOBSICHIATh MPUHIUIBI MOCTPOSHUS CEYCHUH MHOTOTPAaHHUKOB,

HCIOJIB3YA METOA CJICI0B

7.11

CTpOI/ITB CCUCHUA MHOTOTpaHHHUKOB MCETOJAOM CJICAOB, BbIIIOJHATDH




(BBIHOCHBIE) MJIOCKHE 4YEPTEXH W3 PHUCYHKOB IPOCTBIX OOBEMHBIX

dburyp: Bua cBepxy, cOOKy, CHU3Y

7.12

Pemats 3amaun Ha HaX0XKIEHNE TEOMETPUUECKHUX BETMYHH 0 00pa3iam
WY aNrOpyuTMaM, NPUMEHSS M3BECTHBIC AHATIMTHUYECKUE METOJbI IPHU
pPELIEHUM CTAaHJAPTHBIX MAaTeMaTUYECKUX 3aJad Ha BBIYUCIICHUE
pPacCTOAHUN MEXKY JBYMSI TOUKAMH, OT TOUYKHU 0 IPSAMOM, OT TOUKH J10

IIOCKOCTH, MCKAY CKPCIIUBAOIIUMUCA IIPAMBIMU

7.13

Pemate 3amaun Ha HAX0XKACHUE TEOMETPUUECKHUX BETMYHMH IO 00pasiam
WM aJITCOPUTMaM, MPUMEHSS W3BECTHbIE AHATIMTUYECKHE METOIbI MPHU
pPELICHUH CTaHAAPTHBIX MAaTEMAaTHUYECKUX 3a/1a4 HA BBIUHUCIICHUE YTJIOB
MEXy CKpPELIMBAIOMIMMUCS NPSIMBIMHU, MEXAY IMPSIMOMN U TIOCKOCTHIO,

MEX/y TIOCKOCTSIMH, ABYTPAHHBIX YTJIOB

7.14

Boruncnsate 00bEMBI M IUIOLIAJAM TOBEPXHOCTEM MHOTOTPaHHUKOB
(mpusma, mnHpamMuga) C OpUMEHEHHEeM  (OpMyJ,  BBIUUCISTH
COOTHOILIEHUS MEX/1y IUIONIaIIMU IOBEPXHOCTEH, 00bEMaMU MOT0OHBIX

MHOT'OT'PpaHHUKOB

7.15

OHepI/IpOBaTL MNOHATHUAMU: CUMMETPUA B IPOCTPAHCTBE, LHECHTP, OCh U

TUIOCKOCTh CHMMETPHUH, LIEHTP, OCh U TUIOCKOCTh CHMMETPUH (PHUTYPBI

7.16

W3BnekaTh, mpeoOpa3oBbIBaTh W HHTEPIPETUPOBATH MH(OPMAIHIO O
MIPOCTPAHCTBEHHBIX T€OMETPUYECKUX (UTYypax, MPEICTaBICHHYIO Ha

4epTeKax U pUCYHKax

7.17

[TpumeHsTH reoMeTpudeckre (HaKThl A1 PELHICHUs CTEPEOMETPUIECKUX
3a/1a4, MPEANOIararoliuX HECKOJIbKO LIaroB PELIECHUs, €CIU YCIOBHS

MPUMEHEHUS 3aJIaHbI B SBHOU (hopMe

7.18

IIpuMeHATH mpocTEHIIe IIPOrpaAMMHBIE CPEACTBA M AJIEKTPOHHO-
KOMMYHMKAI[UOHHBIE CHCTEMBl IIPH PEUICHUH CTEPEOMETPHYECKUX

3aJa4

7.19

HpI/IBO,Z[I/ITL IPpUMEPBLI MATCMATHYCCKUX 3aKOHOMepHOCTeI>'I B IpUpPOAC U

JKM3HU, PACIIO3HABATE IMMPOABJICHUC 3aKOHOB I'COMETPHUHN B UCKYCCTBC

7.20

IIpuMeHATH TMONy4YEHHBIE 3HAaHWA Ha IPAKTUKE: aHAJIU3UPOBATh
peanbHble CUTyallUd U INPUMEHATh HU3YYEHHBIE IOHATHUS B IPOLECCE
MOMCKAa pEeIIEHUsT MaTeMaTU4ecKH Cc(HOPMYJIUPOBAHHON MPOOIEMBI,
MOZCJIMPOBATh peabHbIE CUTYaLMH Ha A3BbIKE TEOMETPUU, UCCIEN0BATh
ITIOCTPOEHHBIE MOJIEIH C HUCIIOIb30BAHUEM I€OMETPUUECKUX MOHATUN U

TCOPEM, aIlrapara aJ'IFe6pr, peuIaTh NPAKTUYICCKHC 3aaa4H, CBA3aHHbIC




C HAXOKACHUEM I'COMCTPHUICCKUX BCIINYHH

11 KJTIACC
Kon .
IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
NpoBepsieMoro .
00pa3oBaTe/IbHOM MPOrPaMMBbI CpeIHero 001ero oopa3oBanusi
pe3yJbTara
6 I'eomerpus
OnepupoBatb TOHSTHSIMH: [WTAHIPAYCCKAS MMOBEPXHOCTb,
6.1 oOpa3zyomye TUIUHAPUIECKOW MOBEPXHOCTH, LUIUHAP, KOHHUYECKas
' MOBEPXHOCTh, 00pa3ylolIfe KOHUYECKOH TOBEPXHOCTH, KOHYC,
cepuueckas MOBEPXHOCTh
6.2 Pacnio3naBath Tena BpaiieHus (HUIUHAP, KOHYC, cdepa U map)
6.3 OOBACHATH CITOCOOBI TIOTYYECHHSI TEJT BpaIlCHUS
6.4 KiaccuduiupoBats B3aMHOE pacroyiokeHue chephl U MIOCKOCTH
OmnepupoBaTh MOHSATHSIMH: IIAPOBOW CETMEHT, OCHOBAaHHE CETMEHTa,
6.5 BBICOTA CETMEHTA, IIaPOBOM CIIO, OCHOBAHHE IIAPOBOTO CIIOSI, BHICOTA
[IAPOBOTO CJIOS, IAPOBOM CEKTOP
6.6 Berancnare 00bEMBI M TUTOMAAM TIOBEPXHOCTEH TN BpalleHHS,
' T€OMETPHUECKUX Tell C MPUMEHEHHEM QOopMyT
OnepupoBaTh MOHSATHUSMHU: MHOTOTPAHHUK, BIHCAaHHBIM B cdepy H
6.7 OTMCaHHBIN OKOJIO cdephl, chepa, BIUcaHHAS B MHOTOTPAaHHHK WU
TEJIO BpallleHUs
63 BblycnsaTe COOTHOIIEHMST MEXAy IUIOMAIIMU TOBEPXHOCTEH U
. 00BEMamMU TOJOOHBIX TEI
6.9 N3o6paxaTs n3ydaemble QUTyphl OT PYKH U C MPUMEHEHUEM MPOCTHIX
' 4epTEKHBIX HHCTPYMEHTOB
BrITIONTHATE (BBIHOCHBIC) TUIOCKHE YEPTEIKH M3 PUCYHKOB IMPOCTHIX
6.10 00BEMHBIX (QUTYp: BHI CBEpXY, COOKY, CHH3Y; CTPOUTH CEUCHHS Tl
BpAaIICHUS
W3BnekaTh, MHTEPIPETUPOBATh U MPEOOPA30BBIBATH WH(GOPMAIHIO O
6.11 MPOCTPAHCTBEHHBIX T'€OMETPHUECKHX (UTypax, MPEICTaBICHHYIO Ha
geprexax U pUCyHKax
6.12 [MpumensTh reoMeTprueckue GakThl IS PEIICHUS] CTEPEOMETPHUIECKHIX

3aia4, NpeArojIararommnXx HECKOJIBKO IIaroB pCIicHUs, €CJIU YCIIOBUS




MIPUMEHEHUS 3a1aHbl B SBHOU opMme

6.13

OnepupoBaTh MOHATHEM: BEKTOP B IPOCTPAHCTBE

6.14

BrmmoHATE I[GﬁCTBI/I?[ CJIIOKCHUA BCKTOPOB, BBIUUTAHUA BCKTOPOB U
YMHOKCHHA BCKTOpAa Ha 4YUCIIO, O6’b$ICHSITB, KakKMMH CBOMCTBAMH OHH

00J1a1aroT

6.15

HpI/IMeH}ITB MMpaBUJIO IapaJuICJICuIcaa npu CJI0KECHUHU BEKTOPOB

6.16

OHepI/IpOBaTB MNOHATHUAMU: JCKAPTOBbBI KOOPAWHATBHI B MPOCTPAHCTBC,
BCKTOp, MOOYJIb BCKTOPA, pPaABCHCTBO BCKTOPOB, KOOPAHWHATBI BCKTOpPA,
Yroia MEXAYy BCKTOpaMH, CKaJILIpHOC IIPOU3BCACHHUEC BCKTOPOB,

KOJUIMHCAPHBIC U KOMIIJIAHAPHBIC BCKTOPLI

6.17

Haxomuth cyMMy BEKTOpPOB M MPOU3BEJEHUE BEKTOpA Ha YUCIO, YIOJ
MEXy BEKTOpaMH, CKaJSIPHOE NPOMU3BEICHHE, PACKIAIbIBATh BEKTOP

10 IBYM HCKOJUUIMHCAPHBIM BCKTOPpaM

6.18

3aHaBaTB IJIOCKOCTb YPABHCHHUEM B ,Z[CK&pTOBOfI CUCTCMC KOOpAUHAT

6.19

Pemiate HpOCTCﬁLHHC TCOMCTPHUYCCKUC 3aJladyd Ha I[PUMCHCHHUC

BCKTOPHO-KOOPAWHATHOI'O ME€TOda

6.20

Pemarp 3a7aun Ha 10Ka3aTeNbCTBO MaTEMaTHUECKHUX OTHOIICHUH U
HaXO0XIACHUC I'COMCTPUICCKUX BECJIUYHH 10 06pa3uaM HJIK aJITOpUTMaM,
IIPpUMCHAA HN3BCCTHBIC MCETO/bI npu PCICHUHU CTaHAApPTHBIX

MAaTEMAaTHYCCKHUX 3aJa4

6.21

[IpuMeHATH TpOCTEHIINE IPOTrPaMMHBIE CPEACTBA U AJIEKTPOHHO-
KOMMYHHKAIUOHHBIE CUCTEMBI IIpU PELICHUU CTEPEOMETPUUYECKUX

3a1a4

6.22

HpI/IBOIII/ITB IpUMEPbI MATCMATUUYCCKUX SaKOHOMepHOCTeﬁ B IIpHUPOJIC

" )KHU3HHU, paCliO3HABATh MPOABJIICHHE 3aKOHOB I'€COMCTPHUU B HCKYCCTBC

6.23

[IpuMmeHsATh TOMy4YEeHHBIE 3HAHMS Ha TPAKTHKE: aHAIU3HUPOBATh
peajbHbIe CUTYyallud U MPUMEHSTh U3yUYEHHBIE TOHATHUS B Tpollecce
MOKWCKA pEeUIeHUs] MaTeMaTH4ecKd CQOpPMYIUPOBAHHON MPOOIEMBl,
MOJICJIMPOBAThH PEaIbHBIC CUTYaIlUU Ha SI3bIKE T€OMETPUH, UCCIIEI0BATh
MMOCTPOCHHBIE MOJIETH C UCIOJIb30BAaHUEM I€OMETPUUECKHUX MOHATHI U
TEOpeM, ammapara anreOpbl, peniaTh NPaKTUICCKUE 3a7a9, CBSI3aHHbBIC

C HAXO0XKXIACHHUEM I'COMCTPUUCCKUX BCIININH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KITIACC

Kona

IIpoBepsieMblii 3JIEMEHT COACPKAHUSA

I'eometpus

7.1

OcHoBHbIE TOHATHSI cTepeoMeTpuu. Touka, mpsMas, MIOCKOCTh, MPOCTPAHCTBO.
[lonatne 00 aKCMOMATHYECKOM TIOCTPOCHHH  CTEPEOMETPHUH:  AKCHOMBI

CTEPCOMETPHH U CIICACTBUA U3 HUX

7.2

B3auMHOe pacnosiokeHHe NpsIMBIX B NIPOCTPAHCTBE:  IE€PECEKAIOLIUECs,
napajuleJIbHble ¥ CKpemmBaromuecs npsaMble. [lapamnenpsHocTs NOpAMBIX U
IUIOCKOCTEH B MPOCTPAHCTBE: TMapauieibHble NpsMble B IPOCTPAHCTBE,
MapajIeIbBHOCTh TPEX NPSMBIX, NApAJUIEIBHOCTh MPSIMOW M IUIOCKOCTHU. YTJBI C
COHAIIPABJICHHBIMU CTOPOHAMH, YroJl MEXIy MpsMbIMA B TMPOCTPAHCTBE.
[lapannenbHOCTh  IUIOCKOCTEM:  @apajulelbHble  IUIOCKOCTH,  CBOMCTBA
napajuieNbHbIX miIockocted. Ilpocreiimme mpocTpaHCTBEHHblE (UIYphl Ha

INIOCKOCTH: TCTpAdIP, Ky6, apaJuICJICIuIic K, HIOCTPOCHUC CedeHMI

7.3

[leprieHAUKYIAPHOCTh MPSAMOM M IIJIOCKOCTH: IEPIEHIUKYISIPHBIE IpPsMBIE B
IIPOCTPAHCTBE, MPsSMbIC MAPAJUICIBbHBIE W IEPIEHIUKYJSPHBIE K IUIOCKOCTH,
IPU3HAK TEPIECHAUKYJAPHOCTH TNPSIMOM M IUIOCKOCTH, TEOpeMa O MPSIMOMU
NEPIEHIUKYISIPHON INIOCKOCTH. YTJbl B IPOCTPAHCTBE: YrOJ MEXAY NPSAMON U
IUIOCKOCTBIO, ABYTPAHHBIM  YroJl, JIMHEWHBIM Yrojg JBYTPaHHOIO  yrJa.
[IeprieHaAUKyYIsp U HAKJIIOHHBIE: PACCTOSIHAE OT TOYKHU JO IIJIOCKOCTH, PACCTOSTHUE
OT MPSIMOM 10 IIIOCKOCTH, MPOEKLUs (PUTypBlI HA IIIOCKOCTh. [leprnenaAuKyIsipHOCTh
IJIOCKOCTEH: NMPU3HAK IEPIEHIUKYJIPHOCTH IBYX IUIOCKOCTeH. Teopema o Tpéx

MEPNCHAUKYJIApax

7.4

[lonsiTHE MHOTrOrpaHHUKA, OCHOBHBIE 2JIEMEHTHl MHOTOTPAHHMKA, BBIITYKJIBIE U
HEBBIMYKJIbIE MHOTOIPAaHHUKHU, pa3BEPTKa MHOrorpaHHuka. [Ipusma: n-yronabHas
Ipu3Ma, TpaHU U OCHOBAHMA NPHU3MBI, NMpsAMasi U HAKJIOHHAs IPU3MBbI, OOKOBas U
IIOJIHAS MIOBEPXHOCTh IPU3MBI. [Tapannenenunen, IPSIMOYTOJIbHBIN
napajuleJenunel U ero cBoWcrsa. [Iupammupa: n-yronpHas nupaMuia, FpaHd U
OCHOBaHHUE NMUpaMubl, 00KOBas U MOJIHAs IOBEPXHOCTh MUPAMUbl, IPABUIbHAS U
yCeu€HHasi NupaMuaa. OJIEMEHTbl Mpu3Mbl M nupaMmuisl. [IpaBunbHbIE
MHOTOTPaHHUKU: MOHSATUE MPABUIBHOIO MHOIOTPAaHHMKA, IPABUJIbHAS MpPU3MaA U

I[MpaBWjibHad IHpaMHAad, HIpaBUJIbHAA TPCYTroJibHAsA ITHpaMHuIa H HpaBPIJ'IBHBIfI




TeTpasap, KyO. llpencraBneHne o MpaBUIIBHBIX MHOTOTPaHHHUKAX: OKTa’p,

A0JCKadAp U UKOCAAPYyTruc Ceuenuns IMPU3MBbI U ITIUPaAMUIbI

7.5

CI/IMMeTpI/IH B IIPOCTPAHCTBC: CHUMMCTPUA OTHOCHUTCIbHO TOYKH, HpHMOﬁ,
IIJIOCKOCTH. DIEeMEHTEI CUMMCTPUU B nupamMuaax, napajjiciacnuicaax,

IMpaBUJIbHBIX MHOT'OI'PaHHHUKAX

7.6

Bbruncnenue 31€MEHTOB MHOTOTPaHHUKOB: pEOpa, AuaroHanu, yrisl. [lnomans
OOKOBOW TIOBEPXHOCTHM M TIOJHOM TOBEPXHOCTH MPSIMOH MpPHU3MBI, IJIONIAIb
OCHOBaHHH, TeoOpeMa 0 OOKOBOM TOBEPXHOCTH MPSIMOM Mpu3MbI. [Ltomaas 60koBoM
MIOBEPXHOCTH M IIOBEPXHOCTH IPaBWJIBHOM MHUpaMHIbl, TEOpeEMa O IUIOIIAIU

yceu€HHoi mupaMubl. [Torarue 06 00bEme. OObEM MUpaMuIbI, TPU3MBI

7.7

[TonoOubie Tema B mpoctpaHcTBe. COOTHOMIEHUS MEXAY  TUIOMIAISIMHU

MOBEPXHOCTEH, 00BEMAMH MOAOOHBIX TET

11 KIIACC

Kox

IIpoBepsieMblii 3J1IeMEHT COAEPKAHUS

6

I'eomerpus

6.1

[Hunuuaapudeckass MOBEPXHOCTb, 0Opa3yrollue MWIMHAPHYIECKON MOBEPXHOCTH,
OCh IWINHAPUYECKOM moBepXHOCTH. IllunmHzap: ocHoBaHus U OoKoBas

MMOBEPXHOCTh, 00pa3yroIas U 0Ch, TUIOMIAIb OOKOBOH U IMOJTHON TOBEPXHOCTH

6.2

Konunyeckass MmoBepXHOCTh, 0Opa3yrolIne KOHHYECKOHW TMOBEPXHOCTH, OCh U
BepIIMHA KOHNYECKON oBepXxHOCTH. KOoHyC: ocHOBaHMe U BepiInHa, 00pasyromas
U OCh, IUIOMAJb OOKOBOWM M TIONMHOW TOBEPXHOCTU. YCEUYEHHBIH KOHYC:

00pa3yromire 1 BHICOTa, OCHOBAHUS U OOKOBAas IOBEPXHOCTD

6.3

Cdepa u map: ueHtp, paanyc, AMaMeTp, IUIOLIalb HOBEPXHOCTH ceprl. Bzanmuoe

PAaCIIOJIOKCHUC cq)epm " IIJIOCKOCTH, KacaTCJibHasA IJIOCKOCTb K C(bepe, mIomaab

cdepsl

6.4

I/I306pa)KeHI/Ie TCJI BpalllICHUS Ha IMJIOCKOCTHU. Pa3BépTKa NWJIMHAPA U KOHYCa

6.5

KOM6I/IHaLII/II/I TCJI BpalllICHUA W MHOI'OI'PAaHHUKOB. MHOFOFpaHHI/IK, OIMMCAHHBIN

OKOJIO C(bepbl, C(l)epa, BIIMCaHHAA B MHOT'OTPpaHHUK, WJIK TCJIO BPAICHHA

6.6

ITonsatue 06 o0bEMe. OcHOBHBIE cBOMCTBa 00bEMOB Ten. Teopema 006 00BEME
IpSMOYTOJIBHOTO Tapajulenenunena M cieActBus n3 He€. OO0BEM LMIMHIDA,

koHyca. O0BEM Imapa U TIomaas chepbl

6.7

[TomoOubie Tema B mpoctpancTBe. COOTHOIICHUS MEXKIAY — TUIOIIAISIMHU

MIOBEPXHOCTEN, 00bEMaMU MTOJOOHBIX TET




6.8

Ceuenus nmiauHApa (MapauieIbHO W MEPHEHANKYJSIPHO OCH), CEUEHHUs KOHyca

(mapanyenbHOE OCHOBAHUIO U IPOXOASILEE YEPE3 BEPILNHY ), CEUEHUS LIapa

6.9

BGKTOP Ha TUIOCKOCTU U B IPOCTPAHCTBC. ClHoXXcHHE W BBIYMTAHUC BCKTOPOB.
YMHOXEHHE BCKTOpPA HA YHUCJIO. Paznoxenue BCKTOpa 110 TpeM HCKOMIUJIaHAapHbIM
BCKTOpaM. HpaBI/IJ'IO mapajiICJaCrurIicaa. Pemenne 3aJa4, CBJIA3aHHBIX C

IIPUMEHEHNEM NTPABUJI ACHCTBUI C BEKTOpaMU

6.10

[IpsimoyronbHasi cucteMa KOOpAMHAT B MpocTpaHcTBe. KoopauwHaTel BeKTOpA.
[Ipocreitmme 3amaun B KOOpAWHATaX. YToil Mexay Bektopamu. CKalsspHOe
MPOU3BE/ICHUE BEKTOPOB. BhIunciieHHEe YIIIOB MEXIY MPSMBIMU U IJIOCKOCTSIMHU.

KOOp,I[I/IHaTHO—BeKTOpHHﬁ METO IIpHU PCIICHUU I'COMCTPUUCCKUX 3a1a1




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUS OCHOBHOM OBPA30OBATEJIBHOM
IMPOI'PAMMBI CPEJJHEI'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBePsIEeMOro
TpeOoOBaHUs

IIpoBepsiemble TPeOGOBaHMS K NMPEAMETHBIM pe3yJbTaTaM
O0CBOEHHUSI OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBbI CPeIHero
0o01ero oo0pa3oBaHus

Bnanenne meromaMu J0Ka3aTenbCTB, aIrOPUTMAMHU PEILEHUs 3ajad;
yMeHue (GopMysInpoBaTh U ONEPUPOBATH MOHATHUAMU: OIpEIeNCHHE,
aKCHMoOMa, TeopeMa, CIIEACTBUE, CBOWCTBO, MPHU3HAK, J10Ka3aTeIbCTBO,
paBHOCWIBHBIE  (OPMYJIMPOBKH; OPUMEHATh  UX;  YMCHHE
dbopmynupoBaTh 00paTHOE ¥ TPOTHUBOIOJIOKHOE YTBEPIXKICHUE,
NPUBOAUTH TPUMEPHl U KOHTPIPUMEPHI, HCIOIB30BaTh METOJ
MaTeMaTU4eCKON MHIYKIUU; IPOBOIUTH J10KA3aTENIbHbIE PACCYKICHUS
OpU  peIleHUH 33734, OLEHUBATh JIOTHUECKYI0 IPAaBUIBHOCTD
paccyKIeHMH; yYMEHHE ONEepUpOBaTh IMOHATHSAMH: MHOXKECTBO,
MIOJIMHOXECTBO, OIEPALlMN HaJl MHOXKECTBAMU; YMEHHUE HCIOJIb30BATh
TEOPETUKO-MHOKECTBEHHBIM  anmapaT JUlsl ONMCAHUS  pPeabHbIX
MIPOIIECCOB U SIBICHUI U MPH PELICHUU 337134, B TOM YHCIE U3 APYTHX
y4eOHBIX IPEIMETOB; YMEHHE ONIEPUPOBATh MMOHATUAMU: I'pad, CBA3HBIN
rpad, aepeBo, LMKI, Tpad Ha IJIOCKOCTH; YMEHHE 33aJaBaTh W
OTUCHIBATh Tpadbl pa3IMuHbIMU CIIOCOOAMU; UCTIOIB30BaTh Ipadbl MpH

peUICHUHU 3a1a4

YMeHue onepupoBaTh MOHATUAMU: HATYPAJIbHOE YUCIIO, LEJIOE YUCIIO,
CTEIEHb C LENBIM [I0Ka3aTeseM, KOPEHb HATypaIbHOM CTENIEHH, CTEIICHb
C PpalMOHAIBHBIM  IIOKa3aTelleM, CTENeHb C  JACHUCTBUTEIbHBIM
HoKaszaTenaeM, JorapuMm 4yuciaa, CHHYC, KOCHHYC M TaHIE€HC
[IPOU3BOJIBHOIO YMCJIA, OCTATOK 10 MOAYJIO, PAlMOHAIBHOE 4YHCIIO,
MPPALMOHAIIBHOE  YHUCJIO, MHOXECTBA  HATYpPaIbHBIX,  LEJbIX,
palMOHAIbHBIX, JCHCTBUTEIBHBIX YHUCEI; YMEHUE UCIOJIb30BaTh
MPU3HAKU JEIMMOCTH, HAUMEHBIINN OOLIUI 1eJUTENh U HaMMEHbIIee
of1iee KpaTHOe, aIrOpUT™M EBKIIMAa npu peleHuy 3a1a4; 3HaKOMCTBO
C pa3IMYHBIMU TO3ULUOHHBIMM CHUCTEMaMH CYHUCIICHMS; YMEHHE
BBIMOJIHATH BBIYMCICHUE 3HAUEHUI U IpeoOpa30BaHUs BBIPAKEHUN CO

CTETIeHsIMH U Jiorapudmamu, mpeodpa3zoBaHust APOOHO-PATHOHATBHBIX




BBIPAKEHUI; YMEHHUE ONEPUPOBATH MOHATUSAMU: MOCIEA0BATEIbHOCTD,
apupmeTHyeckass ~ Oporpeccusi,  IeoMeTpHuYeckas  Iporpeccus,
OECKOHEUHO yObIBarolllasi TIeOMEeTpUYEecKass IpOrpeccus; yMEHHe
3aJaBaTh  IIOCJIEAOBAaTEbHOCTH, B TOM YHCJIE€ C  IOMOILBIO
PEKyppEHTHBIX  (QOpMyJ; yMEHME  ONEpUpPOBaTh  MOHATUSAMU:
KOMILJIEKCHOE YHCII0, CONPsKEHHbIE KOMIUIEKCHBIE 4HCIIa, MOAYJb U
apryMEHT KOMILJIEKCHOTO 4Hcia, popMa 3aIiCH KOMIUIEKCHBIX YUCEI
(reomeTpuyeckas, TpUTOHOMETpUYecKas W ainreOpandeckas); yMeThb
MIPOU3BOJIUTH apUPMETHIECKHE ACUCTBUS C KOMIUIEKCHBIMU YHCIIAMHU;
IPUBOANUTH  NPHUMEPbl  HUCHOJIB30BAHMUSA  KOMIUIEKCHBIX  YHCEl;
ONEpUpPOBaTh MOHATUSAMU: MaTpuua 2xX2 u 3%3, omnpenesnuTenb

MaTpulbI, FCOMeTpI/I‘IeCKI/Iﬁ CMBICJI OIIPEACIUTECIIA

YMeHue onepupoBaTh NOHATHUSAMU: pallMOHAIbHBIEC, UPPALIMOHAIIBHEIE,
MoKa3aTeJbHbIe, CTENICHHBIE, JIOTapH(PMUYECKHE, TPUTOHOMETPUIECKHE
YpaBHEHHsS W HEpPAaBEHCTBA, WX CHUCTEMBl; YMEHHE ONEPUPOBATH
MOHATHUSIMH: TOXKJECTBO, TOKJECTBEHHOE peoOpa3oBaHue, ypaBHEHHE,
HEpPABEHCTBO, CHUCTEMa YPAaBHEHUW W HEPABEHCTB, PAaBHOCHUIIBLHOCTh
YpaBHEHHUI, HEPAaBEHCTB M CHUCTEM; YMEHHE pellaTh YypaBHEHUS,
HEPABEHCTBA U CHUCTEMbI C MOMOLIBIO PA3IUYHBIX NMPUEMOB; peniaTh
YpaBHEHHUs, HEpPABEHCTBA M CHCTEMBl C IapaMeTpPOM; IMPUMEHSAThH
YpaBHEHUs, HEPABEHCTBA, UX CUCTEMBI JUIsl PELICHUSI MAaTEMaTUYECKUX

3a]a4 ¥ 3a/1a4 U3 Pa3IMYHbIX 00JIacTel HAYKH U peasIbHOM KU3HH

YMeHue onepupoBaTh MOHATUSAMH: (YHKIHS, YETHOCTh (DYHKIHMH,
MEePUOANYHOCTh (PYHKIIMH, OTPAHUYEHHOCTh (PYHKIIMH, MOHOTOHHOCTh
(byHKIMH, SKCTpeMyM (YHKIIMY, HauOOJIblIee U HaUMEHbIIIee 3HaUeHUS
(GyHKIMM Ha MPOMEXKYTKE, HeNpepbiBHAs (QYHKIMS, aCHMITOTHI
rpadpuka (yHKIMM, TepBas M BTOpas MPOU3BOAHASA (DYHKIHH,
TEOMETPUUYECKHUIN ¥ (U3MUECKUI CMBICI POU3BOIHOM, IIEpBOOOpa3Has,
OTpeNIeNIEHHBI MHTErpajl; YMEHHE HaXOAWUTh AaCUMITOTHI Ipaduka
(GyHKIMU; YMEHHE BBIYMCIATH IMPOU3BOJHBIE CYMMBbI, IIPOU3BEIECHUS,
YaCTHOTO U KOMIIO3UIUHN (PYHKLUH, HAXOAUTh ypaBHEHHE KacaTeIbHOU
K rpaduky GyHKIUU; YMEHUE HAXOAUTh MPOU3BOAHbBIE 3JIEMEHTAPHBIX
(GYyHKUMHA; YMEHHE HCHOJb30BaTh IMPOU3BOAHYIO Ui HCCIIEJOBAHUS
(GbyHKIMH, HaXOAUTHh HAMOOJIbLINE U HAUMEHBIINE 3HAUCHUS (YHKIIHIA;
CTpOUTh TIpaUKd MHOTOWIEHOB C HCIIOJIb30BAaHHEM armapara

MaTEMaTUYCCKOI'O aHaIn3a; IPUMCHATD IIPOU3BOAHYIO JJI HAXOXKACHUSA




HaWjIy4dlllero pPEIICHHUs B IPUKIAIHBIX, B TOM YHCIE COLMAIBHO-
HKOHOMHMUECKUX U (PU3NYECKHX 3a/1a4ax; HAXOAUTh IJIOLIAIU U 00BEMBI
¢bury ¢ momMoup0 WHTErpajia; NPUBOAUTH IPUMEPHl MATEMATHIECKOTO

MOJIETTUPOBAHUS C MOMOIBIO U depeHIINaTbHBIX YpaBHEHU N

YMeHue onepupoBaThb HNOHATHAMM: Tpapuk (yHKOUM, oOpaTHas
GbyHKIMsA, KOMIO3ULUs (GYHKIMNA, TUHEHHas (YHKIUS, KBaJpaTHIHAS
GyHKUMSA,  pauMOHaJIbHAas  (QYHKUUS,  CTENeHHas  (yHKLus,
TpUrOHOMETpUYecKHe (yHKIMH, OOpaTHBIE TPUTOHOMETPUUYECKHE
GyHKIMH, IOKa3aTelapHass W Jorapupmuueckas (QyHKUUH; yMEHUE
CTpOUTH TpadUKU U3yUEHHBIX (PYHKIMI, BBIIOIHATH PeoOpa3oBaHus
rpaduKoB (GYHKIMH, UCTIOJIB30BaTh IT'PaQUKH ISl U3yUEHHs POLIECCOB
Y 3aBHCHUMOCTEH, IPU PEIICHUH 33/1a4 U3 IPYTHX y4EOHBIX MPEIMETOB
U 3a7a4 M3 pealbHOM JKHU3HHU; BbIpakaThb (OpPMyJIaMU 3aBUCHUMOCTH
MEX]ly BETMYMHAMU; UCITIOJIb30BaTh CBOMCTBA U TpapuKu GyHKIMHA 15
peleHys ypaBHEHUH, HEPaBEHCTB U 33/J1a4 C IlapaMeTpaMu; U300paxarhb
Ha KOOpPAWHATHOM INIOCKOCTH MHOXKECTBA pEIICHUNM ypaBHEHUH,

HEPaBCHCTB U UX CUCTEM

YMeHue pemniatb TEKCTOBBIE 3a/lay Pa3HbIX TUIOB (B TOM 4YHCIIe Ha
MPOLICHTHI, JOJIH U YaCTH, Ha IBUKEHHE, pabOTy, CTOMMOCTb TOBapOB U
YCIIyT, HaJIOTH, 3a]Ja4i U3 00JaCTH YIIPABJICHUS TUYHBIMU U CEMEHHBIMU
(uHaHCAMU); COCTABIATh BBIPAKEHUS, YPAaBHEHHUs, HEPABEHCTBA M MX
CUCTEMBI 110 YCJOBMIO 3a/1ayH, UCCIIEIOBATh MOJYYEHHOE pEIIeHHE U
OLIEHUBATh MPaBIONOJ00HOCTh PE3yJIbTATOB; YMEHHE MOJIEIUPOBAThH
peasibHble CUTYalluHd Ha S3bIKE MATEMATHKH; COCTaBIISATh BBIPAXKEHUS,
YPaBHEHHUs, HEpPaBEHCTBA M HX CHUCTEMBI [0 YCIOBUIO 3aJauH,
UCCIIEIOBaTh IOCTPOEHHBIE MOJENHU C HCIOIb30BAaHUEM ammapara

ayreOpbl, UHTEPIPETUPOBATH MOJYYSHHBIH pe3yIbTaT

YMeHue onepupoBaTh IMOHATUSAMHU: CpelHee apudMeTHuecKoe,
MeraHa, HauOoJblllee U HaMMEHbIee 3HAaUeHUs, pa3Max, JAUclepcus,
CTaHJApTHOE OTKJIOHEHHWE YHUCIOBOrOo HaOopa; yMEHHE W3BIIEKATh,
WHTEPIPETHPOBATh MH(OPMAINIO, NPEICTABICHHYIO0 B TaONWIaX, Ha
nuarpammax, rpa@ukax, OTpakarollyto CBOMCTBA peasIbHBIX NPOLIECCOB
U SBJICHUH; NPEICTaBISATh HHQOPMAIMIO C MOMOUIbI Tabmul U
Juarpamm; HCCIEA0BaTh CTaTHCTUYECKUE JaHHbIE, B TOM 4YHCIE C
NpUMEHEHHEM TpauyecKuX METONOB W DSJCKTPOHHBIX CPEJICTB;

l"pa(l)I/ILICCKI/I ucciacaoBarb COBMCCTHBIC Ha6J'IIO,I[CHI/I$I C IIOMOIIBIO




JyarpaMM pacCEeUBaHMs U JIMHEWHOW perpeccuun

YMeHue onepupoBaTh MOHATHAMU: CIy4YalHBIM ONBIT U CIy4YalHOE
COOBITHE, BEPOSTHOCTb CIIy4alfHOrO COOBITHSA; YMEHHE BBIUUCIIAThH
BEPOSTHOCTh C HUCIOJIb30BaHUEM TPaPUUECKUX METOJOB; MPUMEHSTH
(bopMyJIBl CIOXKEHHUS M YMHOKEHHsI BEPOSTHOCTEH, (popMyily MOTHOMN
BEepOSTHOCTH, ¢opmyiny bepHymin, komMOWHATOpHBIE (GAKTHI U
(GopMyJbl; OLIEHHBAaTh BEPOSATHOCTH pEAlbHbIX COOBITUH; yMEHHe
ONEpHUPOBATh TOHATHSAMM: CIIy4allHas BEJIMYMHA, paclpeeieHne
BEPOSATHOCTEH, MaTEMaTHUECKOE OXKUAHUE, TUCIIEPCHUs] U CTaHIapTHOE
OTKJIOHEHHE CIly4yailHOH BeIMYUHBI, (YHKIHUH paclpeleieHuss u
IUIOTHOCTM ~ PaBHOMEPHOrO,  IOKA3aTelIbHOTO U  HOPMAJIbHOIO
pacrpeneNieHnii; yMEHHE HCIOJb30BaThb CBOMCTBA  U3YyUEHHBIX
pacrnpenieneHuil A peleHus 3a/1a4; 3HaKOMCTBO C TOHATHSIMU: 3aKOH
OOJIBIIMX YHWCENl, METOJbl BHIOOPOYHBIX HCCIICAOBAHUI; yMEHHE
NPUBOANUTH TPUMEPHI MPOSABICHHUA 3aKOHAa OOJIBIIMX YHCEN B
NPUPOJHBIX W OOIIECTBEHHBIX SIBJICHUSAX; YMEHHE OIEPHpPOBATH
MOHATUSIMHU: COYETaHUE, IEePEeCTaHOBKA, YHUCIO COYETaHWH, YHCIIO
NepecTaHoBOK; OMHOM HbIOoTOHA; yMEeHHE MPUMEHATh KOMOMHATOPHBIE
(bakThl U pacCyXKIEHUs Ul pEIIeHUs 3a]ay; OLEHUBATh BEPOSITHOCTH
peanbHBIX  COOBITHI; COCTaBISATH BEPOSTHOCTHYIO MOJENb H

HMHTEPIPETUPOBATH MOJTYUYEHHBIN pe3yIbTaT

YMeHHne onepupoBaTh MOHATHUSMH: TOYKA, MpsAMas, ILIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, Jyd, BEIMYMHA YyIJA, IUIOCKUM yrod,
JNBYT'PAHHBIA yroJ, TPEXTPAHHBIA YIOJI, CKPEIIMBAKOLIUECS IPSMBIE,
MapajuIeIbHOCTh U NEPIEHAUKYIIAPHOCTD NPSMBIX U INIOCKOCTEH, YIroil
MEXKIy NPSMBIMHU, YTOJI MEXAY NPSMOM M IUIOCKOCTBIO, YIOJ MEXIY
IIJIOCKOCTSIMU, PACCTOSIHUE OT TOYKU 0 IIJIOCKOCTH, PACCTOSIHUE MEXKIY
MPSIMBIMH, PACCTOSTHUE MEXIY IUIOCKOCTSMH; YMEHHE HCIOJIb30BaTh
IpU pELIeHUH 3a7iady M3y4yeHHbIE (DAKTbl U TEOpPEeMbl IUIAHUMETPHUU;
YMEHHE OLIEHUBATh Pa3Mepbl OOBEKTOB OKPY’KAIOLIEr0 MUPA; CTPOUTH
MaTeMaTUYECKUE MOJEIU C IIOMOLIbI0 I'€OMETPUYECKUX MOHATHH U

BCJIMYMH, PCIIATh CBA3AHHBIC C HUMU MMPAKTHYCCKUC 3aaa4n
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YMeHne onepupoBaTh MOHATHIMHU: TUIOMANb GUTYpHI, 00BEM GUTYPHI,
MHOT'OTpaHHUK, IPaBUJIbHBII MHOTOI'PAaHHUK, CEUEHUE MHOTOTPaHHUKA,
Ky0, mapamienenurnes, NpusMa, nupamunaa, ¢urypa u MOBEPXHOCTh

BpallleHUs, UUINHIP, KOHYC, ap, cdepa, miomaab cepsl, MIomaIb




MOBEPXHOCTH TMUPAMUMBI, TPU3MBI, KOHYyCa, IMINHApA, 00bEM KyoOa,
MPSIMOYTOJIBHOTO MapajuieNieNuIea, TupaMuabl, TPU3MBbI, WIMHIPA,
KOHYycCa, 1l1apa, pa3BEPTKa MOBEPXHOCTH, CEUYEHHUSI KOHYCa U LIWJIUHAPA,
napajieJbHble OCH WJIM OCHOBAaHUIO, CEUYEHHE I1apa, IUIOCKOCTb,
Kacaromascs chepbl, NUIMHIPA, KOHyCa; YMEHHE CTPOUTh CEUCHHE
MHOTOTpaHHMKA, U300pakaTb MHOTOTPAHHUKH, GUTYPBI U TOBEPXHOCTH
BpallleHUs, UX CEUEHHUS, B TOM UHUCJIE C IOMOIIBIO 3JIEKTPOHHBIX
CPEICTB; yMEHHE NPUMEHATh CBOWCTBA T'€OMETpPHYECKHX (uryp,
CaMOCTOSITENILHO (OPMYJIHPOBATH OTpPENEICHUs] H3y4aeMbIX QUryp,
BBIJIBUTaTh THUIIOTE3bl O CBOWCTBaX M IPHU3HAKaX T'€OMETPUUYECKUX
¢uryp, 0OOCHOBBIBATh WJIM ONPOBEPraTh HX; yMEHHE TIPOBOAUTH
kinaccupukanuo (GUryp MO pa3IMYHBIM TpPU3HAKaM, BBIOIHATH

HCO6XOI[I/IMBIC AOMOJIHUTCIIbHBIC TTIOCTPOCHUA
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YMmenune OIICPpHUPOBATH TMOHATHUAMU: IOBUXKXCHUC B TMPOCTPAHCTBE,
TapajuIeNbHBINA IEPEHOC, CHMMETPHS Ha TUIOCKOCTH U B IIPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHue TMOA00Ws, MOAOOHBIE (UTYPBI, YMEHHUE
pacro3HaBaTh paBHbIE W TIOJOOHBIE (PUTYPHI, B TOM YHCIIE B MPHPO/IE,
HCKYCCTBE, apXUTEKType; HCIOIh30BaTh T€OMETPHUECKUE OTHOIICHUS
NP pEIIeHUH 3a/1a4y, HaXOJUTh I€OMETPUYCCKHE BEITHMYMHBI (JTMHA,
yroi, Iom@aab, o0bEM) MpU pelIeHHH 3a1ad U3 JAPYTHX y4eOHBIX
MIPEIMETOB U U3 PEATbHOMN KU3HHU; YMEHUE BEIYUCIIATH T€OMETPUICCKHE
BEITUYMHBI (JJTMHA, YTOJ, IJIOMAAb, 00bEM, IUIOMIAb MOBEPXHOCTH),
UCTIONB3Yysl M3yYeHHBbIE (HOPMYIBI U METOIBI, B TOM 4YHCJE: IUIOIIAIb
MIOBEPXHOCTH MUPAMUIbI, TIPU3MBI, KOHYCa, IWIMHAPA, TIOIAb CHEPBL;
00BEM Ky0a, IPSMOYTOJIBHOTO MapauIeseuIea, THPaAMUALIBI, TPU3MBL,
UWIMHIpPA, KOHyca, IIapa; YMEHHE HaXOOUTh OTHOLIEHHE OO0BEMOB

Mo100HBIX uUryp
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YMeHHne  onepupoBaTh  IOHATUSMH:  NIPSIMOYIOJIbBHAs  CHUCTEMa
KOOPAMHAT, BEKTOP, KOOPAMHATHI TOYKU, KOOPAUHATBI BEKTOPA, CymMMa
BEKTOPOB, ITPOU3BEACHNUE BEKTOPA HA YHUCIIO, PA3JIOKEHUE BEKTOPA I10
0a3ucy, CKaJsipHOE MPOM3BEACHUE, BEKTOPHOE IPOU3BEICHUE, YTroil
MEXKIy  BEKTOpaMH; yMEHHE  MCIOJb30BaTh  BEKTOPHBIA U
KOOPJAMHATHBIA METOX Ul pELICHUS T'€OMETPUYECKUX 3a1ad U 3a1ay

JIPYTUX Y4EOHBIX MTPEIMETOB
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YMeHmne BI)I6I/IpaTI) HOI[XOIL?[IIII/Iﬁ MCTOH JIs1 PCHICHUA 3adayu,

IIOHUMAHHUEC 3HAYUMOCTU MATCMATUKU B MUH3YUCHUH IIPUPOAHBIX U




OOLIECTBEHHBIX IMPOLECCOB M SBICHUH; YMEHHE paclO3HaBaTh
IIPOSIBJICHUE 3aKOHOB MAaTEMAaTUKH B HMCKYCCTBE, YMEHHUE MPHUBOIUTH
IIPUMEPBl  MAaTE€MAaTHYECKUX OTKPBITHM POCCHUMCKOM U MHPOBOHI

MaTeMaTUYEeCKOM HAayKHn




INEPEYEHD 9JIEMEHTOB COJAEPXAHMUS, IIPOBEPAEMBbBIX HA EI'D
11O MATEMATHUKE

IIpoBepsieMblii JJIEMEHT COACPKAHUSA

Kon

1 Yucna v BBIYUCIECHUS

1.1 Harypanbnbie u nenbie yncna. [Ipu3Haku eIMMOCTH UETBIX YHACEIT

15 Paunonanbupie yncna. OOBIKHOBEHHbIE U JAECSATUYHBIE JApOOH, TPOLEHTHI,
' OeCKOHEUHbIE IEPUOIUYECKUE IPOOH

13 ApudmeTnueckuii KOpeHb HATypalbHOU cTeneHu. [[eficTBus ¢ apupMeTHIEeCKUMU
' KOPHSIMU HaTypaJIbHOW CTENEHU

14 Crenenp ¢ wnenslM mnokaszateneM. CTENeHb € palMOHAIBHBIM IOKAa3aTEJIEM.
' CBoiicTBa cTENEHU

s CuHyCc, KOCHHYC M TaHI€HC YHCJIOBOIO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' ApPKTaHI'€HC YHCIOBOTO apryMEHTa

1.6 Jlorapudm yucna. JlecaTnaaple U HaTypadbHbIC JOTaprU(MbI

JeiictButenpHble uucia. ApudMeTHUYecKue omepanuu ¢ JAeHCTBUTEIbHBIMU
1.7 yuciaamu. [IpubnkEHHbIE BRIYUCIICHHS, TPABUIA OKPYTJICHUS, TPUKUIKA U OTICHKA
pe3yibTaTa BEIUUCICHUN

1.8 [IpeobpazoBaHue BhIpaKEHU

1.9 KommnekcHsle yncna
2 YpaBHEHUs 1 HEPABEHCTBA

2.1 Lensie u 1poOHO-pallMOHATBHBIC YPAaBHEHUS

2.2 HppanumonaibHble ypaBHEHUS

23 Tpuronomerpuuecke ypaBHEHHsI

24 [oxa3zaTenpHbIE U JOrapUPMHUUECKUE YPAaBHEHHUS

2.5 Lenbie u 1poOHO-palIMOHATIEHEIE HEPABEHCTBA

2.6 UppanmonanbHbie HEpaBEHCTBA

2.7 [TokasarenpHbIC U TOTapUPMUIECKIE HEPABEHCTBA

2.8 TpuronomeTpuueckue HEPaBEHCTBA

2.9 Cuctembl 1 COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB

2.10 VYpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C MapamMeTpaMu

2.11

Marpuiia cucTeMbl JTUHEUHBIX ypaBHEHUH. ONpeIeTIuTeb MaTPUILbI




@yHKIMU U TpaduKu

OyHkIws, crocoObl 3amanus GyHKuU. ['paduk dyakumu. B3anmHo oOpaTHBIC

>l ¢ynkuun. YétHele n Heu€THble QyHKIMU. [lepuoanueckue pyHKIuu
O6macth omnpefeneHusi ¥ MHOXKECTBO 3HaueHW ¢yHkuud. Hymm ¢yHKIun.
12 [IpomexxyTKH  3HAKOMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKIIWH.
' MaxkcumyMmbl 1 MUHMMYMBbl (QyHKIMU. HauGombiee M HanMeHbIlee 3HauY€HUE
(YHKIMK Ha TPOMEKYTKE
13 CrenenHas (yHKIMS C HaTypaJbHBIM U IIE€JbIM TOKa3zareneM. EE cBoiicTBa u
' rpaduk. CBoiicTBa 1 rpauK KOpHS 7-0i CTENEHU
34 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U rpaduKu
3.5 [NokazatenpHast u orapudmudeckas QyHKIHH, IX CBOWCTBA U TpapUKU
16 Touku paspeiBa. AcumMnToTel TpadukoB QyHkuuil. CBolicTBa (QyHKUHH,
' HENPEPBIBHBIX HA OTPE3KE
3.7 ITocnenoBaTeNnsLHOCTH, CITOCOOBI 3aJaHM ITOCIEN0BATEIHLHOCTEN
3.8 Apudmerrdeckast 1 TeoMeTprudecKas nporpeccuu. @opmMyia CI0KHBIX IPOLICHTOB
4 Hauana maTtemaTndeckoro aHaiansa
4.1 [IpousBonnas ¢pynkuuu. [IponsBoiHbIE 371€MEHTAPHBIX (PYHKIIHIMA
[IpumeHeHne MPOU3BOAHOW K HCCIeNOBaHMUIO (DYHKIMI HAa MOHOTOHHOCTH H
4.2 sKcTpeMyMbl. Haxoxnenue HauOobIIero 1 HaMMEHbIIETO 3HaUYeHUsI YHKLUU Ha
OTpe3Ke
4.3 [lepBooOpa3nas. Murerpain
5 MHoOX€eCTBa U JIOTUKA
5.1 MHoecTBO, Onepaluy Hajl MHOKecTBaMU. J[narpaMMel Disiepa — BeHHa
5.2 Jloruka
6 BeposTHOCTB U cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTHKA
6.2 BepositHOCTB
6.3 KomMOunaropuka
7 I'eomerpus
7.1 @urypsl Ha INIOCKOCTH
7.2 [IpsiMBbI€ M TUIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpanHuKu
7.4 Tena u NOBEpXHOCTH BpallCHUSI




7.5

Koopannatsl 1 BEKTOpPEI




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /UISA YYHEHUKA
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