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1. IosicHuTeABbHAS 3AMKUCKA.

[Iporpamma yueOHo# nucuurmiauael OYJ16.04 Marematuka npeaHazHaueHa
JUTST U3YYCHUS MAaTeMaTHKUA B YUPEKICHUAX MPOGEeCcCHOHATHHOTO 00pa3oBaHMSI,
peanu3yomux o0pa3oBaTeIbHYI0 MPOrpamMMy CpeaHero (MOJHOTO) OOIIero
00pa30BaHUACIICIIMAIMCTOB CPETHETO 3BCHA.

[Iporpamma paspabotana Ha ocHoBe TpeOoBanuii ®I'OC cpennero obIIero
oOpa3oBaHUs, TPEABSIBISIEMBIX K CTPYKTYpPE, COICPKAHUIO W pe3ybTaTaMm
OCBOCHHMS  y4eOHOW  TUCIUIUIMHBI  «MaTemaThka», B  COOTBETCTBHH C
PEKOMEHIAIUSAMHU 110 OPTaHU3AIMHU MTOJIYYCHHUSI CPEAHETo 001Iero oopa3oBaHus B
npenesaXx OCBOCHHsI 00pa30BaTEIbHBIX MPOrPaMM CPEIHETO MPOodeCCHOHAIBHOTO
oOpazoBaHus Ha 0a3e OCHOBHOIO OOIIEro oOpa3oBaHMsI C y4E€TOM TPEOOBAHUM
deaepanbHbIX TOCYIaPCTBEHHBIX O0PAa30BATEIBHBIX CTAHAAPTOB M IOJy4aeMOU
CIEIUANIBHOCTH  CpeaHero  Npod)eCCHOHAIBHOIO  00pa3oBaHWs  (ITUCBMO
JlenaptaMeHTa rocy1apCTBEHHOM MOJUTHUKH B chepe MOATOTOBKH pabOUnX KaJapoB
u JII1O Muno6puayku Poccun ot 17.03.2015 Ne 06-259), ¢ yuetom [IpumepHoit
OCHOBHOW 00pa30BaTelIbHOH MpOrpaMMbl CpEIHEro oO0mmero oOpa3oBaHMS,
0100peHHO# penieHueM (peaepaibHOro y4eOHO-METOIUUECKOro O0BEUHEHUSI 110
obmemy o6pazoBaHuio (MpoTokos oT 28 utoHs 2016 1. Ne 2/16-3).

Conepxanue nporpamMmbl «MaTeMaTHKa» HAPABICHO HA TIOCTUKEHHE
CIEAYIOIINX LEIEH:

- obOecnieyeHre CPOPMUPOBAHHOCTH TMPEACTABICHUM O COIMAIbHBIX,
KyJIbTYPHBIX U UICTOPUYECKUX (DaKTOPOB CTAHOBIICHUS MAaTEMATUKHU;

- oOecrieyeHne CcHOPMUPOBAHHOCTU JIOTHUECKOTO, QJITOPUTMUYECKOTO H
MaTE€MaTHYE€CKOTO MBIIUICHUS;

- o0OecrieueHue CQOOPMUPOBAHHOCTA YMEHHM TPHUMEHSTh TOIyYCHHBIC
3HAHUS MPU PELIEHUU Pa3IMYHBIX 3a/1a4;

- obecrnieueHue CHOPMHUPOBAHHOCTH TMPEJICTABICHUN O MaTEMaTHKE Kak
4acTH  OOIIEYENIOBEYECKOM  KyJIbTYphbl, YHHBEPCAIbHOM  SI3bIKE  HAYKH,
MO3BOJISIFOIIEM OMUCHIBATH U U3Yy4aTh PEAIbHBIE MPOLECCHI U SBIICHMUS.

MeTo10I0rH4eCKO OCHOBOM pealu3alyy MpOrpaMMbl SIBISETCS CUCTEMHO-
NEeATEeNIbHOCTHBIN MOAXO0, KOTOPBIN MpeAnonaraet 00ecneunTh:

- ¢dopMHupOBaHHWE TOTOBHOCTHM OOYyYaIONMUXCS K CaMOPa3BUTHIO U
HEIMPEPHIBHOMY 00pPa30BaHUIO;

- TPOEKTHPOBAaHWE M KOHCTPYMPOBAHWE pPA3BUBAIONICH 00pa3oBaTeNbHOMN
CpeIlbl OpraHu3allii, OCYIIECTRIISIONIEH 00pa30BaTeIbHYIO ACSTEIHHOCTD;

- AKTUBHYIO y4€OHO-TI03HABATEIbHYIO JIESITEILHOCTh 00YYaIOIIUXCS;



- MMOCTpOEeHUE 00pa30BATEIBHON AESATEIBLHOCTH C YYETOM HHAUBUIYAIbHBIX,
BO3PACTHBIX, TCUXOJOTUYECKUX, (DU3UOTOTUYECKUX OCOOEHHOCTEH U 370pPOBbS
00y4Jaromuxcs.

B nporpammy BKJIIOUEHO COEp)KaHUE, HAMPaBIEHHOE Ha (OPMUPOBAHUE Y
CTYJICHTOB KOMIICTCHIINH, HEOOXOAMMBIX JIsi KadecTBeHHOTro ocBoeHus OIIOII
CIIO na 6a3ze OCHOBHOTO OO0IIEro 00pa3oBaHUs C MOJYYCHUEM CPEIHEro OOIIero
00pa3oBaHus; MPOrpaMMbl TOJATOTOBKH CIEIUATIMCTOB CPETHETO 3BEHA



2. O0mas xapakrepuctuka gucuumianabl OY10.04 MaremaTnka

Marematuka  saBigercs — (pyHIAMEHTaldbHOW  00IEe00pa30BaTEIbHON
JTUCITUIUTMHONW CO  CJIOKUBIIUMCS ~YCTOWYMBBIM  COACPKAHUEM W OOIIMMHU
TpeOOBaHUSMH K MOATOTOBKE 00YYAIOIMXCS.

IIpu ocBoenun mnpodeccuid CIIO conuanbHO-3KOHOMUYECKOTO MPOQUIIS
npodeccuoHaIbHOro 00pa3oBaHus MaTeMaTHKa u3ydaercs 6osee yriy0iaeHHo, KakK
npodunpHas ydeOHas JUCLUUIUIMHA, YYUTHIBAIOIas CHeUu(UKy OCBanBaeMoil
npodeccuun  PI'OC cpennero oOmero o0pa3oBaHUs. ITO BbIpAXaeTcs B
coJiep>)KaHuM 00yUeHUs], KOJIMYECTBE YaCcOB, BBIACISEMbIX HA U3YUYEHUE OTIEIHHBIX
TEM TMpOTrpaMMbl, TIyOMHE WX OCBOSHHUS CTYACHTaMH, OOBEME HXapaKTepe
NPAKTHYCCKUX 3aHATUH, BHUJAX BHEAYJUTOPHOM CAMOCTOSTEIBHOW PabOTHI
CTYJCHTOB.

OOmue e u3y4yeHus MaTeEMaTHKU TPATUIIMOHHO PEAM3YIOTCS B YETHIPEX
HanpaBJICHUSIX:

- ob1ee mpeAcTaBiIeHue 00 UAEAX U METO/IaX MaTeMaTHKH,

- HHTEIUICKTYallbHOE Pa3BUTHE;

- OBJIQJICHHE HEOOXOAMMBIMH KOHKPETHBIMH 3HAHUSMHU U YMCHUSIMU;

- BOCTIUTAaTEIhbHOE BO3/CHCTBHE.

N3ydenne maTteMaTwkyd Kak MpodribHOM 0011e00pa3oBaTeIbHON yueOHOH
TUCIUIUIMHBI,  YYUTHIBAIOUIEH  CcHelU(UKYy  OCBAaMBAEMBbIX  CTYACHTAMH
cneruanbHocTel CIIO obecnieunBaercs:

- BHIOOPOM Pa3JIMYHBIX MOAXOA0B K BBEJIEHUIO OCHOBHBIX MOHITHH;

- (dopMUpOBaHHEM CHCTEMBl Y4YeOHBIX 3aJlaHHi, O00ECIECUYMBAIOIINX
3¢ PeKTUBHOE OCYIIECTBICHNUE BEHIOPAHHBIX IEJIEBBIX YCTAHOBOK;

- o0orameHueM CHeKTpa CTWIed Yy4eOHOM MACesATEILHOCTH 3a CYET
COTJIaCOBAHMS C BEAYIIMMU JACSATEIBHOCTHBIMU XapaKTEPUCTHUKAMU BBIOpAHHOM
npodeccumu.

[IpodunbHas cocrtaBusitomias OTPa)KaeTcs B TPeOOBAaHUAX K TMOJITOTOBKE
00yJaromuxcs B 9aCcTH:

- 0o0mieil cUCTeMbl 3HAHUU: COACpPIKATEIBHBIC MPUMEPHI HMCIIOIH30BAHUS
MaTEMATUYECKUX UJIeH U METO/IOB B MPO(PECCUOHAIBHOMN JEATEIHHOCTH;

- YMEHH: pa3nuyue B YpPOBHE TpPeOOBaHMA K CIOKHOCTH MPUMEHSEMBIX
AITOPUTMOB;

- TPAaKTHYECKOTO WCIOJIb30BAHUS TMPUOOPETEHHBIX 3HAHUW W YMEHHIA:
WHANBUAYATLHOTO YY€OHOTO OMBITa B TMOCTPOSHUU MAaTEeMAaTHUYECKUX MOJIEJeH,
BBITIOJTHEHUHU UCCIIEI0BATEILCKUX MTPOCKTOB.

s COLMAJIbHO-IKOHOMHUYECKOTO npodus poheCCHOHATIBHOTO
o0pa30BaHUs XapaKTEPHBIM SIBJISIETCSl YCUIICHUE OOMICKYIbTYPHON COCTaBIISIONICH



y4eOHOM NHUCLUUIUIMHBI C OpPUEHTAIMel Ha BU3yaJIbHO-OOpa3HbI M JIOTMYECKUU
CTHJIM Y4eOHOH paOOTHI.

CopnepxaHue y4eOHOW JHUCUMIUIMHBI pa3padOTaHO B COOTBETCTBUM C
OCHOBHBIMU COJIEpPKATEIbHBIMU JUHUSAMU 00YUEHHUSI MaTEMaTUKE:

- anreOpamyeckass JUHUS, BKIIOYAIONIAs CHCTEMATH3alUIO0 CBEJIECHUU O
Yyuciax; U3yuyeHue HOBBIX U 0000I1IeHHE paHee U3YyUECHHBIX Omnepaluii (Bo3BeICHUE
B CTENEHb, M3BJICUEHHE KOPHS, JOorapupMupoBaHHE, CHUHYC, KOCUHYC, TaHT€HC,
KOTaHT€HC U OOpaTHbIE K HUM); U3YYEHUE HOBBIX BHJOB YUCIIOBBIX BBIPAXKEHUHN U
(GopMyI; COBEpPUICHCTBOBAHHWE TMPAKTHUYECKUX HABBIKOB M BBIUMCIUTEIHHOM
KyJbTYpbl, pacIIMPEHHWE W COBEPILICHCTBOBAHHME allreOpanyeckoro arrmnapara,
c(OpMHPOBAHHOTO B OCHOBHOM IIIKOJIE, M €ro MPUMEHEHHE K PEIICHUIO
MaTEeMAaTUYECKUX U MPUKIIAIHBIX 3a1a4;

- TEOopeTUKO-(QYHKIMOHAJIbHAS JIMHMS, BKIIOYAIONIAs CHCTEMATHU3AalUI0 U
paclipeHre CBeIeHU 0 (PYHKIMSIX, COBEPIIEHCTBOBAHUE IpadUUECKUX YMEHHI;
3HAKOMCTBO C OCHOBHBIMH HJEAMHM U METOJAMU MaTEMAaTUYECKOrO aHajn3a B
o0beMe, TIO3BOJIAIONIEM HCCIE0BaTh JJEMEHTapHble (QYHKIUMU M pellaTh
POCTEHIIINE reOMeTpUUecKre, PU3NYECKUE U IPYTue MPUKIIaIHbIE 3aa4H;

- JIMHUSA YpaBHEHWW W HEPABEHCTB, OCHOBAaHHAs HAa IIOCTPOCHUU H
UCCJIEIOBAHUM MaTEMaTUYECKUX MoOJelieH, epeceKaromascs ¢ anredpandeckoi u
TEOPETUKO-QYHKIIMOHATBFHON ~ JIMHUAMM M BKJIIOYAlOl[ass  pa3BUTHE U
COBEPIIEHCTBOBAHUE TEXHUKHU alNreOpandecKux MpeoOpa3oBaHUM IS PEIICHHS
YpaBHEHHI, HEPaBEHCTB W CHUCTeM; (OPMHUPOBAHHE CIIOCOOHOCTU CTPOUTH H
UCCJIEA0BaTh MPOCTEHIINE MATEMATUYECKUE MOJIENU MPU PEIICHUU MPUKIATHBIX
3a/1a4, 3a7a4 U3 CMEKHbBIX U CIEUATbHbBIX TUCIUIUINH;

- TEOMETpPUYECKasl JIMHUA, BKJIIOYAIONIAsl HArJSIHbIE MPEICTABICHUS O
IPOCTPAHCTBEHHBIX (UTYpaX U U3yUEHHE UX CBOICTB, (OPMUPOBAHHE U Pa3BUTHE
IPOCTPAHCTBEHHOTO  BOOOP&KEHHS, Pa3BUTHE CHOCOOOB  T€OMETPHUYECKUX
U3MEPEHUHM, KOOPAMHATHOIO M  BEKTOPHOTO  METOAOB Ui PELICHUS
MaTEeMAaTHYECKUX U MPUKIIAIHBIX 33]aY;

- CTOXacTHYEeCKasl JIMHWSA, OCHOBaHHAs Ha pPa3BUTHM KOMOMHATOPHBIX
YMEHUW, MPEICTABICHUM O BEPOATHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTAX
OKpPY’KaIOLIEro Mupa.

[IporpaMma paccunTaHa Ha MakCUMaJIbHYIO y4eOHYIO Harpy3ky B oObeme
234 gaca, B ToM uymcie 156 4acoB - ayaWTOpHBIX 3aHATHN (M3 HUX 78 YacoB
NpakTUYeCKuX 3aHsATuil). MtoroBas arrecranuss B ¢opmMe 3K3aMeHa BO BTOPOM
cemectpe | kypca.

Bun yuebHoil Harpy3ku KonmuecTBo yacoB

MakcuMasibHasi Harpy3ka (BCero) 234

OO6si3aTenbHas ayAUTOpHAs Harpy3Ka (Bcero) 156




B TOM YHUCIJIC:

MIPAKTUYECKNE 3aHATHS 78

caMOoCTOsITeJIbHas paboTa 78

Wroroas arrecranus B hopMe dK3aMeHa BO BTOpOM cemecTpe 1 Kypca

Jlunaktuyeckass MoOJeNb OOydYeHUs, MNPEAYyCMOTpPEHHas B Tporpamme
OV ]16.04 Marematuka oTpa)kaeT MOJAEPHHU3ALMIO OCHOB y4eOHOIO mpoliecca, ux
NEPEOPUEHTAIINI0 HAa  JOCTH)KCHHE KOHKPETHBIX  pPE3yJbTaTOB B  BHUJC
c(hOpMUPOBAHHBIX YMEHUW U HABBIKOB OOYYAIOLIUXCS, OOOOIIEHHBIX CIOCOOOB
aesitensHOoCTH. DOpMUPOBAaHKE LETOCTHRIX MPEACTABICHUI O MaTeMaTHKe OyIeT
OCYIIIECTBIIATHCS B XO/I€ KaK PENpOIYKTUBHOW, TaK U TBOPUYECKOW NEATEIHHOCTH
00yJaroUINXCs Ha OCHOBE JIMYHOCTHOTO OCMBICIICHUS MaTeMaTHYECKUX (PaKkTOB U
sapneHuii. Ocoboe BHUMaHHWE  YACNSAETCS  MO3HABATENbHOM  aKTHBHOCTH
00y4aroIINXCs, X MOTHBHPOBAHHOCTH K CAMOCTOSITENILHOM y4eOHOi padoTe.

OcHOBHOU oOpraHu3anoHHOW (OpMOI mporecca OOydeHUS MaTeMaTHUKH
sBisieTcs: ypok. llpu peanum3amuu mporpamMMbl IDIAHUPYIOTCS Pa3IMYHBIC BUIIBI
YPOKOB: YPOK M3Y4YCHHsI HOBOTO MaTepHala, ypOK-TIPAKTHUKYM TI0 PEIICHUIO 3a7ad,
YpOKHU 00OOIICHHS M CHCTEMaTH3aIlMK y4eOHOro MaTepuana, KOMOMHUPOBAHHBIC
YPOKH, YPOKH HUCCIICIOBAHMSI.

[Ipenmnonaraercs coueTaHuWe JIEKIIMOHHBIX M MPAKTUYECKUX 3aHSATHUH,
KOJIMYECTBO KOTOPBIX CIJITAHUPOBAHO TaK, YTOObI 00ECIEeYUTh MaKCUMAaJbHO
NOJIHOE ycBOoeHHWe Marepuaina. [lpaktudeckue pabOThl paccyuTaHbl Ha
dbopMupoBaHue 001Iei MaTEMaTHYECKOW T'PaMOTHOCTH M YMEHHE HCIIOIh30BaTh
IPUOOPETEHHBIE 3HAHMUS.

[Ipy mocTpoeHMM TpPOrpaMMbl YYT€HA B3aUMOCBS3b PENPOTYKTHUBHOM
npoOiaeMHON (opMBI OOYYEHHS, YTO IMO3BOJISET PEAM30BaTh HWHIAWBUIYyATbHBIC
CIIOCOOHOCTH  OOYYarONIMXCS, COYETaTh KOJUIGKTHBHYIO M WHIWBUIYAIbHYIO
CaMOCTOSITEIILHYIO PadoTy.

B pazgene mporpammer «ConepxaHue y4eOHOW AUCIUIUIMHBDY KYPCHBOM
BBIICTICH MaTepual, KOTOPBIA TPH W3YyYEHUU AUCIHUIUIMHBI KOHTPOIIO HE
HOJIJIEKUT.

[Ipu BbIOOPE (OpPM KOHTPOJS M OIEHKH YYTEHBI CTENEHb BAXKHOCTHU
MaTtepuana Juisi Oyaymied nmpodeccHOHaTbHOW NeITeNbHOCTH, WHIUBHIYATbHBIC
OCOOCHHOCTH  Y4eOHO-TIO3HABATEIbHONW  JIEATENBHOCTH  OOYyYaromMXcs, UX
TICUXOJIOTHYECKHE U (DU3UOIOTUUECKHE OCOOCHHOCTH.

KoHTpons u olleHKa 3HaHWN MPOBOAAT B MpeAeliax ydeOHOTrO BpPEMEHH,
OTBEJICHHOTO Ha OCBOCHHE JaHHOU 00Ie00pa3oBaTeIbHON yueOHOW NUCIIUILTAHEI,
KaKk TpPaaWIMOHHBIMH, TAaK W HWHHOBAIIMOHHBIMH  METOJAMHU, BKJIFOYAs
KOMITBIOTEPHBIE TEXHOJIOTHH.




Cuctema OILIGHKHA JIOCTHXKEHUW TUIAHUPYEMBIX Pe3yJIbTaTOB OCBOCHHS
nuctuiuabl OV J16.04 MaTtematuka:

OcHoBHBIE  TOKa3aTeJIN ®opmbl "

PesyabTaTsl

OLlEHKM  pe3yJabTaTa W  HMX | METOAbI KOHTPOJS U
o0yueHust
KPUTEpHUU OLICHKH
pe3yabTaToB 00y4YeHH st
- c(OPMHPOBAHHOCTH | 3HAHHE POJIM MAaTEMAaTUKHA B HAYKE | YCTHBIN o1mpoc,
IIpe/ICTaBICHUN o|u TEXHUKE, 9KOHOMUKE, | TECTUPOBAHHUE,
MaTeMaTUKe Kak dYacTH | MHPOPMAIMOHHBIX TEXHOJOTHSAX M | IPOBEPKA  JIOMAUIHETO
MHUPOBOH  KyJAbTYphl U | B npo(hecCUOHAIbHON | 3a/laHus,  BBINOJIHEHUE
MeCTe€  MaTeMaTUKU B | JESTENIbHOCTH; MPAKTUYECKUX paboT u
COBPEMEHHO BBITIOJTHEHHE apu(MeTHYeCKuX | KOHTPOJIBHBIX paboT Mo
LUMBUIM3ALMK,  crioco0ax | JeHCTBUM Haja YHClIaMu; COOTBETCTBYIOIIUM
OTHCaHUS SIBJICHUM | HAX0XKJIEHUE MPUOIMKEHHBIX | TEMaM, IIpoBepKa
peaBbHOTO Mupa Ha | 3HAUCHUH BEJNYNH U | CaMOCTOATEIIbHOM
MaTeMaTH4YECKOM SI3bIKE; MIOTPEIIHOCTEN; CpaBHEHHE | pabOTHI Ha
YHCIIOBBIX BBIPAXKEHUH. MPaKTUYECKUX
3aHATHUSX,
3aInTa
MIPOEKTOB.

- MIPaBUJIBHO MIpUMEHSEeT | pOHTANBHBIN  OmpoC,
c(hOpMHUPOBAHHOCTh MaT€MaTHUYeCKHEe  METOJbl Ul | TECTUPOBAaHUE,
MPEACTABICHUI O | pelIeHus 3a1a4 Pa3JINYHBIX | BBIIOJHEHUE
MaTeMAaTHYECKUX MOHATHUAX | IPOLIECCOB OKPYKAIOIIET0 MHUpPA. | IPAKTUYECKUX u
KaK BOKHEHIINX | TOHUMAET pa3inyue TpeOOBaHUi, | KOHTPOJIBHBIX  paloT,
MaT€MAaTHYECKUX MOJENAX, | IPEIbIBISIEMBIX K | DK3aMeH.

MO3BOJIAIOIIMX OMNMUCHIBATh | JOKA3aTeIbCTBAM B MaT€MaTUKE Ha
u M3y4arhb pa3Hble | IPAKTUKE; pOJb AKCUOMAaTUKU B
MpoLecChl U SBJICHHUS; | MaTEMATHUKeE, BO3MOYXHOCTh
[IOHMUMaHHE BO3MOXHOCTH | IOCTPOEHUS MaTEMaTUYECKHUX
AKCHOMAaTH4€ECKOTO TEOpUH  HA  AKCMOMATUYECKOM
MOCTPOEHUS OCHOBE;
MaTeMaTH4YEeCKUX TEOPHUH; 3HAQUEHHE  AKCHOMATUKU  JUIs

Ipyrux oOmacted 3HaHUA W IS

MIPaKTUKH; BEPOSTHOCTHBIN

XapakTep pa3iIMYHBbIX IPOLECCOB U

3aKOHOMEPHOCTEH
— BJaJeHHe MeToAaMu | 0000IaeT  crmocoObl  peleHHs | TeCTUPOBAHUE,
JI0Ka3aTeIbCTB U | palMOHANbHBIX,  IOKAa3aTEIbHBIX, (bpoHTaTbHBIN
aIrOpUTMOB peleHus, | JorapupMHUUIECKHX, oIIpoc,
YyMEHUE HUX [PUMEHATh, | TPUTOHOMETPUUECKUX YPABHEHUN U | BBINOJHEHUE
IIPOBOJUTH J0KA3aTEJIbHBIE | UX CUCTEM; MPaKTUYECKUX u
paccyxaeHus B Xoje | o0oOmaer  crmocoObl  pemieHus | KOHTPOJIbHBIX pador,
perieHus 3a/1ay; — | pallMOHANIBHBIX,  TOKAa3aTeJbHBIX, | 3alUTa MPOEKTA,
BIIQJICHUE CTaHJAPTHBIMU | JTOTAPU(PMHUUECKHUX, 9K3aMEH.




IIpUEMaMHU pelieHus
palMOHAIbHBIX u
HAPPALMOHAIIBHBIX,
[I0KA3aTEeIbHBIX,
CTEIICHHBIX,
TPUTOHOMETPUYECKUX
YPaBHEHUN M HEPABEHCTB,
HX CUCTEM; HCIIOJIb30BAHUE
TFOTOBBIX  KOMIIBIOTEPHBIX
IporpaMM, B TOM YHUCIE
JUISL TIOUCKA ITyTH PELICHUS
U WUIFOCTPALlMM PEIICHUS

YpPaBHEHUI U HEPABEHCTB;

TPUTOHOMETPUYECKUX HEPABEHCTB;

UCIIOJIb30BAaHUE TMPU  PEIICHUH
npuMepoB (HOPMYJI, CBSI3aHHBIX CO
CBOMCTBaMH CTCIICHEH,
norapudmon u

TPUTOHOMETPUUYECKHUX (PYHKITHIA

- c(hopMUPOBAHHOCTH
MIpe/ICTaBICHUN 00
OCHOBHBIX TOHSATHUSX

MaTeMaTHYeCKOTO aHaJin3a
M UX CBOMCTBAax, BlIaJlcHHUE

-3HAeT ONPENEICHUs MTPOU3BOIHOM,
ee reOMETPUYECKUI u
MEXaHWYECKUI CMBICI, IIpaBUja U
bopMyIbI
yHKUHM;

T depeHInpoBaHus

ONpeNeTIEeHue BTOPOU

(GpoHTaNBHBIN  OIpoC,

IpaKTHyeckas pabora,
BBIITOJIHEHHUE
HHIUBUAYAJIbHBIX

3aJaHuid Ha

YMEHHEM XapaKTepHU30BaTh | MPOU3BOJAHON, ee  (DHU3MUYECKUU | MPAKTUICCKUX 3aHATHIX
TTOBE/ICHUC (YHKIHHA, | CMBICT, BBITIOJTHEHHE
WCTIOJIb30BaHNE - TMPUMEHSET TPOW3BOJHYIO JUIS | MPAKTUUICCKUX "
MOJIydCHHBIX 3HAHWW ISl | HAXOXKICHUS HEOOXOMMMBIX U | KOHTPOJIBHBIX  paboT,
ONHCAaHWsT W  aHajuu3a | IOCTaTOYHBIX YCIIOBUH | DK3aMEH.
peabHBIX 3aBHCUMOCTEH; | BO3pacTaHHs " yOBIBaHUS

byHKIINH, CYIIIECTBOBAHUS

IKCTpEMYMa;

- HCIOJB3yeT OOIIyI0 CcXeMy

MOCTPOCHUs TpadUKOB (YHKIUN C

TIOMOTIIBIO TIPOM3BOTHOM ;IS

HAXOXKJICHUSI CKOPOCTH B PEATbHBIX

nporieccax
— BIAJICHUEC OCHOBHBIMHU | -yMEET paclio3HaBaTh HA YEPTEKAX | MHIUBHIyalbHAs

MOHATHAMH O TIUIOCKUX U
MIPOCTPAHCTBEHHBIX
reoMeTpuueckux (urypax,
UX OCHOBHBIX CBOWCTBAX;

- c(hOpMHUPOBAHHOCTD
YMEHHUS pacro3HaBaTh
reoMeTpudeckue  (QUrypbl
Ha YepTekax, MOJIENIAX U B
peaJbHOM
IIPUMEHEHHE

MUDE;
U3YUYEHHBIX
CBOMCTB T€OMETPUYECKUX
buryp u dopmyn A
pelIeHUs] TeOMETPHUUECKUX

U MOJENSIX MPOCTPAHCTBEHHBIE
(bOpMBI; COOTHOCHUTH TPEXMEPHBIE
0OBEKTHI C UX OMUCAHUIMH,

-yMeeT  ONHUCHIBaTh  B3aUMHOE
PacIosIoKeHHe MPSMBIX u
IUIOCKOCTEHl B TPOCTPAHCTBE,
apryMEHTHPOBATh CBOM CY)XICHHS
00 3TOM PacMoNOKEHUH

- nu3o0paxaer B3aUMHOE
PacIoIOKEeHUS MPSIMBIX "

IUIOCKOCTEH B MMPOCTPAHCTBE.
-yMCCT AHAJIM3UPOBATH B
HpOCTGﬁH.IPIX cJIydyadXx B3aMMHOC

MpaKkTU4YecKas padbora,
(bpoHTaANBHBIN OTIPOC,
BBIIOJIHEHHE
WHIUBUAYATbHBIX
3aJaHul
MPaKTUYECKUX

Ha

3aHATUAX,
KOHTPOJIBHBIC pa6OTI:>I

IO TCMaM,5K3aMCH.




3a1a4 u 3aja4 C | pacroyoxeHue 00BEKTOB B
IIPaKTUYECKUM IIPOCTPAHCTBE;
COJIep’KaHuEM; -yMeeT u300paxxkaTh
OCHOBHBIEMHOT'OI'PaHHUKH "
KpYyTIJible Tena; BBIIIOJIHSET
YepTEeXH M0 YCIOBHIM 3aa4.
-yM€eT  CTPOUTh  IPOCTEUIIHE
ceueHus Kyoa, MpU3Mbl, TUPaMU/Ib
-yMEeT peliaTh MJIaHUMETPUUECKHE
U MPOCTEUIINE CTEPEOMETPUUECKHE
3a/1a4u Ha HaXO0X/IeHNE
F€OMETPUYECKUX BEIWYMH (IJIUH,
VyIJI0B, TUIOMIAAEH, OOBEMOB). -
IPOBOJUT JIOKa3aTelIbHbIe
paccyXJeHHUs B XOJAE pelIeHUus
3azad,
-MCIIOJIb3YET pUOOpETEHHBIE
3HaHMUSI U YMEHHSI B MPAKTHUUECKOMN
NEeSITEeIbHOCTH U MOBCEJIHEBHOM
KU3ZHU
- c(OpPMUPOBAHHOCTh | -BBIYUCIICHUE KOMOMHATOPHBIX | QpOHTANIBHBIN  ompoc,
IpeJCTaBICHUN 0 | 3aJa4 METOJOM Iepedopa, a TaKKe | TECTUPOBAHUE,
mporeccax M - SIBJICHUSX, | C UCIOJIb30BAHUEM  TOTOBBIX | BBITIOJHEHUE
UMEIOIIUX BEPOSITHOCTHBIN | (opMyII; MPAaKTUYECKUX u
XapakTep, CTaTUCTUYECKUX | -BBIYMCIEHHE IMPOCTEHIINX CIy4aeB | KOHTPOJIBHBIX  paboT,
3aKOHOMEPHOCTSIX B | BEPOSATHOCTH COOBITMH Ha OCHOBE | SK3aMEH.
pearbHOM MHUPE, OCHOBHBIX | IIOJICUETA YUCIIA UCXO/IOB;
NOHATUAX  JJIEMEHTApHOM | -  COCTaBJEHHME  JUarpaMM M
TEOPHH BEPOSATHOCTEH; | rpaMKOB Ul aHAJIM3a YUCIIOBBIX
yMeHUI HaXO0/IUTh U | JaHHBIX U uH(popMauu
OLICHUBaTb  BEPOSITHOCTH | CTATUCTUYECKOI'O XapaKTepa.
HACTYIUICHUsI COOBITUH B
MPOCTEUIITHUX
NPAKTUYECKUX CHUTYyalHAX
u OCHOBHbIE
XapaKTePUCTUKH
ClIy4ailHbIX BEJIMYUH;
— BJAJEHUE HABBIKAMHU | -HUCIOJIB3YET NpUOOPETEHHBIE | TECTUPOBAHUE,
HCIIOJIb30BAHNS  TOTOBBIX | 3HAHMSI U YMEHMS B IIPAKTHYECKOM | BBIIIOJHEHHE

KOMIIBIOTCPHBIX IIPOrpaMMm
NMPpUPCIICHUU 3a0a4.

JACATCIIBHOCTH

MPAKTUYCCKUX pa60T




TeMBbI IPOEKTOB:

Mojaenu MHOTOTpaHHUKOB.

YpaBHEHHUS C MOLYJIEM.

I'eomerpus no EBxina B ouepkax u 3azadax.

Kpacora matemaTuku B 3a1a4ax Ha pa3pe3aHue.

MaremaTrka B apXUTEKTYPE.

Maremartuka B KUBOIIUCH.

Maremartuka u ["apmMoHus.

OO6bembl U MIIOLAAU TOBEPXHOCTEN MPaBUIIbHBIX MHOTOIPAHHUKOB U Tell
BpalICHUS.

Taiina rapmonun "[Iponopuus. OCHOBHOE CBOMCTBO MPOHOPLIMH .

I'eometpus Jlo6aueBckoro.

3arajikyu MUpaMu/ibl.

I'eomerpuueckue Gopmbl B HCKYCCTBE.

['padbl 1 ux MpuMEeHEHUE B apXUTEKTYPE.

MartpuuHas anredpa B 5KOHOMHKE.

[TocTpoenue rpauKoOB CIOKHBIX (YHKITHM.

HecrtangaptHbie criocoObl pelieHus: KBaipaTHBIX YpPaBHEHHI.

Tpeyronbauk Diinepa-bepuysm.

HcTopust MaTeMaTn4ecKuX OTKPBITUI, Onorpaguu y4eHbIX-MaTeMaTHKOB.

Benukue 3agaun matematuku. KBagparypa kpyra.

TeMbl KOHCYJIbTALMM:

JlelicTBUs HAJ KOMIUJIEKCHBIMU YHCIIAMMU.
[IpeobpazoBaHue BEIpAXKCHHM, COJIEPIKAITAX KOPHHU.
[Ipeobpa3oBaHue BBIpAXKCHHM, COJIEPIKAITUX CTETICHU.
[IpeobpazoBanue JorapuPpMUIECKUX BHIPAKCHHI.
[leprieHAUKYJISIp U HAKJIIOHHAS.

BexkTtopsl.

OCHOBHbBIE TPUTOHOMETPHUUECKUE TOXKIECTBA.
[IpeoGpazoBaHre TPUTOHOMETPUUECKUX BBIPAKECHHUIA.
Pemenne npoctemmx TpPUroHOMETPUUECKUX BBIPAKEHU M.
UccnenoBanne pyHKIMH.



3.MecTo 001mI€00pa3oBaTe/IbHOM Y4eOHOM TUCUUILIMHBI B Y4e0HOM
TJiaHe

O6mieoOpazoBatenbHas yueOHas nucuuiuimHa OVY][0.04 Martemartnka
OTHOCUTCSA K TIpeIMEeTHOH oOnactm «MaTtemaTnka W HWHPOpMATHKa» HM K
o011e00pa3oBaTeIbHOMY y4eOHOMY IIMKJIY OCHOBHBIX MPO(eCCHOHATBHBIX
00pa3zoBaTeIbHBIX IPOrpaMM CPeIHETO MpodeCCUOHAILHOIO 00pa3oBaHus Ha 0ase
OCHOBHOTO 00miero o6Opa3zoBanust ¢ ydetroM TpedoBanuiit DPI'OC CIIO
€CTEeCTBEHHOHAy4HOTro npoduist mpodeccnoHanbHOro 00pa3oBaHuUs.



4.Pe3yiibTaThbl 0CBOCHHUA 00y4alOLIMMHUCH 0011e00pa3oBaTe/I1bHOM
yueOHoi nucuuminnabl OY /10.04 MaremaTuka

B coorBerctBun ¢ ®I'OC CIIO ycTaHOBIEHBI cienyrolue TpeOOBaHUS K
pe3yiabTaTaM OCBOCHUSI 00ydYarolIuMuUcs o0pa3oBaTEIbHON yUeOHOU NUCIUTUIMHBI
OV ]16.04 MaremaTuka

* TUYHOCHIHBIX:

— c(hopMHUPOBAHHOCTh MPEACTABICHUNA O MAaTeMaTHUKE KaK YHHBEPCAIbLHOM
SI3bIKE€ HAyKH, CPEJICTBE MOJICTUPOBAHUS SBJICHUIN U MPOIECCOB, UIEAX U METO/IaX
MaTeMaTHKU;

— TIOHMMaHUE 3HAYMMOCTH MAaTEMaTUKU Il HAayYHO-TEXHHYECKOTO
nporpecca, CGHOPMUPOBAHHOCTh OTHOIICHHS K MaTEeMaTUKE KaK K 4YacTH
00I11IeueIOBEYECKOM  KYJIbTYphl 4e€pe3 3HAKOMCTBO C HUCTOPHEH pa3BUTHUS
MaTeMAaTHKH, SBOJTIOIMEH MaTEeMAaTUIYECKUX UJIEH;

— pa3BHUTHE JOTUYECKOTO MBIIUICHUS, MPOCTPAHCTBEHHOTO BOOOpaKEHUS,
AITOPUTMUYECKON KYIbTYPhl, KpUTUYHOCTH MBIIIJIEHUS HA YPOBHE, HEOOXOIUMOM
U1 Oyayied mpodecCHOHAIBHOM AeSATeTbHOCTH, ISl TIPOJOJDKEHHS 00pa30BaHMUs
U caM0o0Opa30oBaHus;

— OBJIQJICHUE MAaTEeMaTUYECKUMU 3HAHUSAMHU U YMEHUSIMU, HEOOXOUMBIMU B
NOBCETHEBHON  KW3HHM, JJII OCBOCHHUS CMEXKHBIX €CTECTBEHHO-HAaYyYHBIX
JUCIUIUIMH M JAUCHUIUIMH TNPO(PECCHOHAIBHOTO LHKIA, IS [OJy4YCHHS
oOpa3oBaHus B 0O0JIACTSIX, HE TPEOYIOIMX YrIyOJeHHOW MaTeMaTHYeCKOM
NOATOTOBKH;

— TOTOBHOCTbH M CIOCOOHOCTh K 00pa3oBaHHIO, B TOM YHCIIE
caM000pa30oBaHUIO0, Ha TMPOTSHDKEHUHM BCEH KU3HU; CO3HATEIbHOE OTHOIIECHUE K
HEIMPEPHIBHOMY

0o0pa3oBaHUI0 KaK  YCJIOBHUIO  yCHEHIHONW  MpodeCCHOHAIbHOW |
0OIIECTBEHHO eI TeIbHOCTH;

— TOTOBHOCTb M CIIOCOOHOCTh K CaMOCTOATENIbHOW TBOPYECKOW U
OTBETCTBEHHOU €S TEIbHOCTH;

— TOTOBHOCTH K KOJIJIEKTUBHOUM paboOTe, COTPYTHUYECTBY CO CBEPCTHUKAMU
B 00pa3oBaTeIbHON, OOIIECTBEHHO IIOJIE3HOM, Y4eOHO-HCCIIEeI0BATEIIHCKOMH,
IPOEKTHOM U APYTUX BUJAX AEATEIbHOCTH;

— OTHOIIEHUE K MNpodeCCHOHANBHONW JEATEIbHOCTH KaK BO3MOXXHOCTH
ydacTUsi B pEIIEHUM  JIMYHBIX,  OOLIECTBEHHBIX,  T'OCYJapPCTBEHHBIX,
0O0IIEeHAITMOHAIBHBIX MPOOIIEM;

* MemanpeomemHvlx:

— YMEHHUE CAMOCTOSATENILHO OMPENENATh LEIU JIEeSITEIbHOCTH U COCTaBIISTh
IJIAHBI  JIESITEIbHOCTH; CAMOCTOSITEIBHO ~OCYILECTBIISITh, KOHTPOJUPOBATH U
KOPPEKTUPOBATH JIESITEIIbHOCTh; MCIOJb30BaTh BCE BO3MOXKHBIE PECYypChbl It



JOCTHKEHUSI TIOCTABJICHHBIX LEJNe W pealu3aluy IUIaHOB JESTENbHOCTH;
BbIOMPATh YCHEIIHbIE CTPATErUU B PA3IMYHbBIX CUTYaLUsX;

— YMEHHE NPOAYKTHUBHO OOLIATBCS M B3aUMOJIEWCTBOBATH B IpOIECCE
COBMECTHOW  JI€ATE€IbHOCTH, YYUTHIBATh MO3ULMU  JPYTUX  YYACTHUKOB
JeSATENbHOCTH, 3P(HEKTUBHO pa3peniaTh KOHMIUKTHI;

— BJIaJICHUE HABBIKAMM [103HABATEJIbHOM, y4eOHO-HCCIIEOBATENbCKON U
IPOEKTHON JIeSITEIbHOCTH, HaBBIKAMHU pa3pellieHus NpoOsieM; CrIocoOHOCTh H
TOTOBHOCTB K CAMOCTOSATENIbHOMY MOUCKY METOJOB pELICHUS PAKTUYECKUX 3a]1aY,
NPUMEHEHHUIO PA3JIMYHBIX METOJOB MTO3HAHUS;

— TOTOBHOCTb U CHOCOOHOCTh K CaMOCTOATENbHONM HMH(POPMALMOHHO-
NO3HABATEIBHOMN JEATENbHOCTH, BKIIOYAs YMEHUE OPUEHTUPOBATHCS B PA3TUUHBIX
UCTOYHUKAX HH(POpMALMU, KPUTUYECKH OLEHUBATH M HUHTEPIPETUPOBATH
UH(OpPMAIIHIO, TOTYYAEMYIO U3 Pa3IMYHBIX HCTOYHHUKOB,;

— BJAJICHUE S3BIKOBBIMU CPEJCTBAMU: YMEHHE $ICHO, JIOTUYHO M TOYHO
U3JIaraTh CBOIO TOUYKY 3PEHUS, UCIOJIb30BaTh a/ICKBATHBIC SI3bIKOBBIE CPEJICTBA;

— BJAJICHHE HaBbIKAMU TI03HABATEJbHOW pedieKCUM KaKk OCO3HAHUs
COBEpIIAEMbIX JIEUCTBUA M MBICIUTENbHBIX TPOIECCOB, MX PE3yJNbTaTOB H
OCHOBaHMW, TPAHUI] CBOETO 3HAHUS U HE3HAHHUS, HOBBIX MTO3HABATEIbHBIX 3a/1a4 U
CPEICTB JJIsl UX AOCTHXKEHUS;

—  ILeNeyCTpeMJIEHHOCTh B  IOMCKaX M IPUHATUM  pEIICHUH,
CO00pa3UTENbHOCTh U UHTYULUS, PA3BUTOCTDh IPOCTPAHCTBEHHBIX NPEICTABICHUI;
CHOCOOHOCTh BOCIIPMHUMATh KPacoTy U FapMOHHIO MUPA;

* HPEOMEMHDBIX:

— c(OpMUPOBAHHOCTb NMPEACTABICHUI O MaTeMaTHKE KaK 4acTH MHPOBOM
KyJbTypbl M MECT€ MAaTeMaTHKd B COBPEMEHHOM IMBWIM3AIUM, Cloco0ax
OIMCAHUS SBJICHUN peaibHOTO MHpa HAa MATEMAaTUYECKOM SI3BIKE;

— BJIaJICHHE HAaBbIKaMU UCIOJIb30BAHUS TOTOBBIX KOMIIBIOTEPHBIX MPOTPaMM
IpY peLeHUN 3a/1a4;

— c(OpMHUPOBAHHOCTh IPEACTABICHUN O MaTEeMAaTUYECKUX MOHITHUAX Kak
BOXHEUIINX MaTEeMaTHYECKUX MOJENAX, IMO3BOJIIOIIMX ONHUCHIBaTh M U3Yy4aTh
pa3HblE NPOLECCHl W SBJICHUS; IMOHUMAaHUE BO3MOXKHOCTH aKCHOMAaTHYECKOTO
OCTPOECHUSI MAaTEMAaTUUECKUX TEOPUI;

— BIIAQJCHUE METOJAMU JI0KA3aTEIbCTB U AITOPUTMOB PEIICHHS, YMEHUE UX
OPUMEHSTH, IPOBOAMTH JI0KA3aTEIbHBIE PACCYXKACHUS B XO/€ PELICHUS 3a/1a4;

— BIAJCHHE CTAaHAAPTHBIMU MPHEMAaMH pEIHICHUS pAlUOHAIBHBIX MU
UppaIOHANIBHBIX, TTOKA3aTENbHBIX, CTEICHHBIX, TPUTOHOMETPUUECKIX YpaBHEHUN
Y HEPABEHCTB, UX CHCTEM; HCIIOIb30BAHUE FOTOBBIX KOMIIBIOTEPHBIX MPOrpamMM, B
TOM 4YHCIIE Ui MOMCKA MyTH PEUICHHs] M WUTIOCTPAIMM PEIICHHs ypaBHEHUU U
HEPaBEHCTB;



—  c(hOpPMHUPOBAHHOCTh  MPEJCTABICHUNA 00  OCHOBHBIX  MOHATHSIX
MaTeMaTU4YEeCKOro aHajau3a U UX CBOMCTBAX, BIaJIEHUE YMEHUEM XapaKTepU30BaTh
noBe/ieHne (YHKIUN, HMCIOJb30BAHUE TOJYUYEHHBIX 3HAHUU JJIsI ONMUCAHUS U
aHAJIM3a peaIbHbIX 3aBUCUMOCTEM;

— BIIQJICHUEC OCHOBHBIMHU TOHSTHUSIMU O IJIOCKUX M MPOCTPAHCTBEHHBIX
TEOMETPUYECKUX (PUTYypaX, UX OCHOBHBIX CBOMCTBAX;

- chOpMUPOBAaHHOCTh YMEHHUSI pacloO3HABaTh IeoMeTpudeckue (Urypbl Ha
yepTekax, MOJCNISIX M B peajbHOM MHpPE; NMPUMEHEHUE H3YYCHHBIX CBOWCTB
reoMeTpudecKkux Guryp u Gopmyn AJist pelieHus] TeOMETPUUECKUX 3a/1a4 U 3aj1ad ¢
MPaKTUUYECKUM COJICPIKaHUEM;

— c(pOpMHUPOBAHHOCTH MPEJICTABIICHUI O TIPoIlecCaX U SIBICHUSX, UMEIOIINX
BEPOSITHOCTHBIN XapaKkTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B peaibHOM MUDE,
OCHOBHBIX TOHSITUSIX AJIEMEHTAPHON TEOPUU BEPOSTHOCTEU; YMEHUM HAXOAUTh U
OIICHUBATh BEPOSTHOCTU HACTYIUICHUS COOBITHH B TPOCTEHIIMX MPAKTUUYECKUX
CUTYaIUsX U OCHOBHBIE XapaKTEPUCTUKHU CITyUYalHBIX BEJTUYNH;

Kpome Toro, B mpolecce OCBOCHHS JUCIUIUIMHBI  MPOUCXOIUT
dbopmMupoBaHue OOIIMX KOMIIETCHIIMA B paMkax (enepaabHOro KOMIIOHEHTA
TrOCYJapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAApTa CPEJAHETrO TOJHOTO OOIIero
obpazopanus B npenenax OITOIT CIIO:

OK 1. [ToruMarh CymHOCTh W COIMAIBHYIO 3HAYMMOCTH CBOEH Oymyiiei
npodeccuu, MPOSBIATh K HEH YCTONYMBBIN HHTEpEC.

OK 2. Opranu3oBbiBaTh COOCTBEHHYIO ACSTEIBHOCTh, BHIOMPATHh THUIIOBHIE
METOABI pEIIeHUs MPoPEeCCUOHATBHBIX 3a7a4, OIeHHBaTh MX A(P(PEKTUBHOCTH H
Ka4ecCTBO.

OK 3. ITpyHuMAaTh pelIeHHs B CTAHAAPTHBIX U HECTAHAAPTHBIX CUTYaLUSIX U
HECTHU 32 HUX OTBETCTBEHHOCTb.

OK 4. OcymiecTBasTh TOUCK M HUCIIOJIb30BaHNE HHGOPMAIIUU, HEOOXO MO
11t 3 (PEKTUBHOTO BBHIMOIHEHUS MPOGECCHOHATBHBIX 3a7a4, TPO}HeCcCCHOHATBLHOTO
U JIUYHOCTHOTO Pa3BUTHSI.

OK 5. Hcnonb3oBaTh MHGOPMAIMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTHH B
npodeccHoHaTbHOMN IeATeTEHOCTH.

OK 6. Paborats B koiekTHBe W KomaHzae, 3(PGEeKTUBHO OOMIAThCs C
KOJUIETaMH, PYKOBOJACTBOM, TMOCTPAJaBIIMMU W HaXOJSAIIMMHCS B 30HAX
YPE3BBIYANHBIX CUTYaLIUH.

OK 7. bpare Ha ce0s OTBETCTBEHHOCTh 3a palbOTy 4YJIEHOB KOMAaH]IbI
(MOTYMHEHHBIX), PE3YyJIbTAT BHIMIOJHEHUS 3aIaHUM.

OK 8. CamocrosiTenbHO ONpEneNnarTh 3ajladyd MNpodEeCCHOHAIBHOTO H
JUYHOCTHOTO PAa3BUTHS, 3aHUMATHCSI caMOOOpa30BaHUEM, OCO3HAHHO INIAHUPOBATH
MOBBIIIEHUE KBaTU(DUKALIUH.



OK 9. OpueHTtupoBaTbCs B YCJIOBUSX 4YacTOW CMEHBI TEXHOJOTHA B
po¢eCCUOHANIBHON JIEITEIIbHOCTH.



5.Conepxanue yueOHOM QU CHUNINHBI

Beenenue.

MaremaTuka B  HayKe, TEXHUKE, JKOHOMHUKE, HWH(OPMAIMOHHBIX
TEXHOJIOTUSAX W TPAKTHYECKOW JeATenbHOCTH. llenu wm  3amaum  u3ydeHus
MaTEMaTUKA B YUYPEKICHUSX HAYaJbHOTO W CpPEeIHEro Mnpo¢ecCUuOHAIBHOIO
o0Opa3zoBaHus.

Paszpnen 1. PazBuTHne noHsATHSA 0 YMCJIe.

ensie u panuoHanbHble uncia. [elcTBuTenbHbie uncna. llpubnuscennvlie
gviuucnenus. Komnnexcnole yucaa.

Paspnen 2. Kopuu, crenenu u Jiorapugmsi.

Kopun u crenenu. KopHu HaTypajabHOW CTENEHHU U3 YUCIA U UX CBOMCTBA.
Crenenn ¢ panMOHaJNbHBIMH TIOKa3aTelnsiMM, HMX cBoicTBa. CTeEmneHn cC
JNEUCTBUTENBHBIMU TIOKa3zaTensiMu. Ceouicmea cmenenu ¢ OelcmeUmeIbHblM
nokazamenem.

Jlorapugm. Jlorapudpm umcaa. OcHoBHOE JOrapupMUUECKOE TOXKIAECTBO.
Jlecatuunble U HaTypaibHble Jorapudmbl. [IpaBuna aeicTBuii ¢ jorapudmamu.
Ilepexon kK HOBOMY OCHOBAaHHUIO.

IIpeoOpa3oBanme ajredOpamveckux Bbipaxenuil. IIpeoOpaszoBanue
palMOHAIbHBIX, UPPALMOHATIBHBIX CTEIICHHBIX, MOKa3aTEeIbHbIX U
Jorapu(pMUYECKUX BBIPAKEHUH.

Ilpakmuueckue 3anamus.

Apudmernyeckue NEHCTBUA HaJ yuciaMu. JIeHCTBUS HaJ KOMIUIEKCHBIMH
YUCJIaMHU.

BrruuciieHue u cpaBHEHUE KOPHEM.

[IpeobpazoBaHne BBIpAXKECHH, COIEPIKAITUX KOPHHU.

HaxoxneHnne 3HaYyeHWM CTENEHEM C paldOHAIbHBIMUA MOKA3ATEISMMU.
CpaBHenue  creneHei..  I[IpeoOpasoBaHmst  anreOpandecKuX  BBIpaKEHUH,
comepkamux creneHd. HaxokaeHue 3HaueHU# Jorapudma mo MpoU3BOILHOMY
ocHOBaHMIO. Ilepexox oOT OZHOrO OCHOBaHUA K Jpyromy. Beruucienue u
CpaBHEHHE JIorapu(moB.

Pemenue norapudmMudeckux ypaBHEHUH.

Paznen 3. IlpsiMble U JIOCKOCTH B POCTPAHCTBE.

[IpssmMple W IUIOCKOCTM B NPOCTpPAHCTBE. B3anMHOE pacmoyiokeHue IBYX
npsAMbIX B mpocTpaHcTBe.  llapamnenpHOCTP  HOpAMOM UM IUIOCKOCTH.
[TapamnenbHOCT MUIOCKOCTEW. [lepneHAMKYISAPHOCTH MNPAMONM U  IUIOCKOCTH.
[leprieHAUKYIISIp U HAKIOHHAs. YTOJ MEXAY IPSAMOW U IJIOCKOCTBIO. [[ByrpaHHbIN
yTOJl. YToJ MEXy IJIOCKOCTSIMH. [IepneHIuKyIapHOCTh ABYX MIIOCKOCTEM.

['eomeTpuueckue npeoOpazoBaHusl MPOCTPAHCTBA: MapaJUIeIbHBIN NEpEeHocC,
CUMMETPHUS OTHOCUTEIBHO ILUIOCKOCTH.



[lapannensHoe mnpoekTupoBaHue. [liowadb o0Opmo2oHANbHOU NPOEKYUU.
N300pakeHne NpoCTpaHCTBEHHBIX QUTYP.

Ilpakmuueckue 3anamus.

[Ipu3Hakn B3aMMHOTO pPacCIONOKEHMS MpsAMbIX.. llepnenaukynsp wu
HAKJIOHHAs K IJIOCKOCTU. YTOJI MEXK1Y IPSIMOU U IJIOCKOCTHIO.

ITeprieHAUKYIISIPHOCTD INIOCKOCTEH.

Paspnen 4. DineMeHTbl KOMOMHATOPHKH.

OcHOBHBIE TOHATHS KOMOMHATOPUKH. 3aJadyd Ha TOJACYET YHUCIa
pa3MelleHni, IEPEeCTaHOBOK, coueTaHuid. Pemenue 3aga4 Ha nepeOop BapuaHTOB.
®opmyna Ounoma Herotona. CBoiicTBa OMHOMHUHAJIBHBIX KOA()PUIIMEHTOB.
Tpeyronbauk Ilackans.

Pa3zpnen S. KoopauHaTsl M BEKTOPBI.

[IpsimoyronibHas  (AexkapToBa) CHUCTEMa KOOpPAMHAT B MPOCTPAHCTBE.
dopmyna paccTOSHUS MEXAY JBYMsI TOUYKaMU. YpaBHEHHUS C(hepbhl, TUIOCKOCTU U
IIPSIMOM.

Bekropsl. Monyns Bektopa. PaBeHCTBO BekTOpoB. Cl0KEHUE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4ucio. Pa3iokeHune BEKTOpa MO HalpaBJCHUSM. YTOII
Mexay AByMsa BekTopamu. IIpoexkumss Bekropa Ha ock. KoopauwHartel BeEKTOpa.
CkassipHOE IPOU3BEICHUE BEKTOPOB.

Hcnosp30BaHuEe KOOPAMHAT U BEKTOPOB IIPU PEIIEHUM MATEMaTHYECKUX U
NPUKJIAJHBIX 3a4a4.

Ilpakmuueckue 3anamuas.

VYpaBHEHHE OKPYKHOCTH, c(hepbl, IIIOCKOCTU. PaccTosiHue MEXy TOUKaMU.
JIelicTBUS ¢ BEKTOpaMu, 3aJaHHBIMH KoopAauHaTamu. CKaJsipHOE NPOU3BEACHUE
BEKTOPOB.

Pa3znen 6. OCHOBBI TPUTOHOMETPHH.

OcHOBHBIE TIOHATHS.

Pannannas mepa yria. BpamarensHoe nenxenue. CHHYC, KOCUHYC, TAHTE€HC
Y KOTAHI'€HC YHUCJIa.

OcHOBHBIE TPUTOHOMETPUYECKHE TOKIECTBA.

®opmynsl  npuBeneHud. DPopmynbl  ClokeHUA. DPOpPMyIBl  YIBOCHUS.
@opMyJIbl IOJIOBUHHOTO YIJIa.

IIpeoOpaszoBanuss mnpocTedIUX TPUTOHOMETPHUYECKUX BBIPAKEHH.
[IpeobpazoBanue CyMMBI TPUTOHOMETPUYECKUX (YHKIUN B MPOU3BEACHUE WU
IOPOU3BEACHUS B CyMMy. BpIpak€HHWE TPUTOHOMETPUUYECKHX (YHKIMM uepes
TAQHI'E€HC MTOJIOBUHHOTO apryMEHTa.

Tpuronomerpuyeckue ypaBHeHHsl H HEPaBeHCTBA.



IIpocrenne TPUTOHOMETPUIECKHUE YpaBHEHUSL. [Ipocreiimue
TPUTOHOMETPUYECKHE HepaBeHCTBA. OOpaTHbIE TPUTOHOMETPHUYECKHE (DYHKIUU.
ApKcUHYC, apKKOCUHYC, apKTaHI'€HC.

Ilpakmuueckue 3anamusi.

@opmynsl  npuseneHusa. DopMmynsl  cioxeHus. DopMyibl  IBOMHOIO
aprymenTa. @opmynsl  HoJoBUHHOro  yria. IIpeoOpa3zoBaHue  CyMMBbI
TPUTOHOMETPUUYECKUX (DYHKLIHUM B MPOU3BEJACHHE U HA0OOPOT.

Pemenue npocrenmmx TpUroHOMETPUIECKUX YPABHEHUM.

Pazgen 7. ®DyHKIUH, HX CBOMCTBA U IPauKH.

@Oynknuu. OO6nacTb ONpeneseHuss M MHOXKECTBO 3HAYCHMM; rpaduk
GyHK1IMHU, TOCTpoeHUe TpadUKOB PYHKIMH, 3a/IaHHBIX Pa3IUYHBIMU CITIOCOOAMHU.

CBoiicTBa GyHkumnm. MOHOTOHHOCTb, YETHOCTb, HEYETHOCTb,
OTPaHUYEHHOCTh, TEPUOAMYHOCTh. [IpomMexyTKH BO3pacTaHuss M YOBIBaHMS,
HauOoJbIlee M HaUMEHbIIEe 3HAYEeHMs, TOYKM HKcTpemyma. ['paduyeckas
uHTeprperanus. llpuMepsl (QYHKIIMOHANBHBIX 3aBUCUMOCTEM B  pealIbHbIX
nporeccax u gBieHusX. Apudmerndeckue oneparuu Haa GyHkuusmu. CroxHas
¢bynukuus (komnosunus). [lonstue o HenpepbiBHOCTH (yHKIMU. Obpammuvle
@ynkyuu. Obnacms onpedejieHus u 001AcmMb 3HAYEHUU 0OPAMHOU GYHKYUU.
I'pagux obpammnoti pynxyuu.

CreneHnble, noka3artejbHbIe, JorapupmMudeckmne "
TPUTrOHOMeTpHYecKHe PyHKIHNHU.

Onpenenenust GyHKIMIA, UX CBOMCTBA U TpadUKH.

[IpeobpazoBanuss rpadukoB. IlapamienbHBIE  MEPEHOC, CHUMMETPHS
OTHOCHUTEIBHO OCEH KOOpAWHAT U CUMMETPHsS OTHOCHUTEIHHO Hayaia KOOpIUHAT,
CUMMETPHSI OTHOCHUTEIBHO NPSIMOW Y= X, pacTsDKEHHE U C)KaTHE BIOJNb OCEH
KOOpJIUHAT.

Ilpakmuueckue 3anamus.

HccnenoBanne GyHKIIHH.

[IpeoGpazoBanus rpaduka GyHKIHUH.

CrenenHas QyHKIHS, €€ CBOMCTBA U rpaduK.

[Toka3zatenbHast GyHKIUS, €€ CBOMCTBA U Tpad UK.

Jlorapudmudeckas Qynkius. Ee cBoiicTBa u rpaduk.

Tpuronomerpudeckre QyHKIMH, UX CBOMCTBA U TpaduKu.

Paznen 8. Muororpannuku.Tesia u moBepxHocTH BpauieHus.
Bepiunebl, pedpa, rpanu MHOTOrpaHHUKa. PazBepTka. MHOrorpaHHbI€ yIJIbL.
Brinmykinbeie MHOrorpannuku. Teopema Ditnepa.



IIpusma. Ilpsmas u  HakioHHas npusMma. [lpaBunpHas  npusma.
[Mapannenenunen. Ky6. Ilupamuna. [lpaBunbHas nupamuga. YcedeHHas
nupamuaa. Terpasap.

Cummetpuu B KyOe, B mapajijiejenuIe/ie, B Mpu3Me U MUpaMue.

Ceuenust kybOa, mpusmbl U nupamujbl. [IpencraBiieHre O TPaBUIBHBIX
MHOTOrpaHHUKaX (TeTpa’ap, KyO, OKTadip, JOACKAdP U UKOCAMID).

Hunuaap u xonyc. YcedeHHbld KoHyc. OCHOBaHME, BBICOTa, OOKOBas
MOBEPXHOCTh, OOpasyromiasi, pa3Beptka. (OceBble CceUeHUS U  CEUCHWS,
napajuienbHbie ocHoBaHuto. [1lap u cdepa, ux ceuenus. KacarenbHasi mIOCKOCTh K
chepe.

Ilpakmuueckue 3anamusi.

Haxox/ieHne 0CHOBHBIX 3JIEMEHTOB MPU3MBI.

HaxoieHne OCHOBHBIX 3JIEMEHTOB MUPAMU/IBI.

HaxoxeHne OCHOBHBIX 3JIEMEHTOB UMWIMHApa. HaxokJeHue OCHOBHBIX
3JIEMEHTOB KOHyca. HaxokJeHue OCHOBHBIX »3JieMeHTOB miapa. I[loctpoenue
KacaTeJIbHOM IITOCKOCTH K cdepe.

Pa3znen 9. Hauana MmaTeMaTH4eCKOro aHaJu3a.

IMocnenoBateabHocTd. CrocoObl 3a7aHus M CBOMCTBA  YHMCJIOBBIX
[I0CJIETOBATEIILHOCTEM. llonamue 0 npeoeie
nocneoosamenvHocmu. Cywyecmeoganue npeoeia MOHOMOHHOU —O02PAHUYEHHOL
noc1e008amelbHOCHIU. CyMMmupoBaHue nocJie10BaTeNIbHOCTEN. beckoHeuHO
yObIBaroIast reOMETPpUYECKast MPOTPECCUS U €€ CyMMa.

IIpousBoanasi. [lonsTre 0 MPOU3BOJHON (HYHKIMH, €€ TCOMETPUYCCKUN U
bu3UYeCKUil CMBICI. Y paBHEHHUE KacaTelbHOU K rpaduky GpyHkuuu. [IponsBogHbie
CyMMBbI, PpPa3HOCTH, TMPOU3BEAECHUSA, YacTHOro. IIpoM3BOAHBIE OCHOBHBIX
aneMeHTapHbIX GyHKIMH. [IpumMeHenne mpou3BOIHON K MCCIIeT0BaHUIO (QYHKITUH
U TIOCTPOCHUIO TpapuKoB. [lpouszsoonsvie obpamuou QGYHKYyuu U KOMNO3UYUU
@yHKyuu.

[Ipumepsl HWCNONB30BaHUS MNPOU3BOJHOW JUISI HAXOXKICHUS HAWIY4UIEro
pelIeHusl B NPUKIAIHBIX 3aJadax. Bropas mpou3BoaHasi, €€ T€OMETPUYECKUN U
dusnuecknii cmpici. HaxoxneHne ckopocTu aiis mpoiiecca, 3aJaHHoro hopMmyson
U TpauKOM.

IIepBooOpa3Hast u uHTerpaJ. [IpumeHenue onpeneseHHoro HHTerpaina Jjs
HAaXOXJICHUS TUIOMIAAX KpUBOJMHEMHOW Tpaneuuu. Popmyna HerotoHa—
JleitOnuma. [Ipumepsl mpuMeHeHUsT MHTETpalia B (GU3UKE U TEOMETPHUH.

Ilpakmuueckue 3anamus.

beckoneuno yObIBaromas reoMmeTpuieckasi Iporpeccusi.

[Ipon3BogHAS: MEXAaHUYECKU U TEOMETPUUYECKUN CMBICI TPOU3BOIHOM.



CocraBineHnue ypaBHEHMsI KacaTeiabHOW K rpaguky ¢yHkuuu. [IpaBuna u
dbopmynel  auddepennupoanusa. MccienoBanue (QyHKIMM ¢ OMOINIBIO
npous3BoaHOU. HaxoxneHne  HamOOJBUIEr0, HAUMEHBIIETr0 3HAYECHHUS U
AKCTpPEMANIbHBIX 3HaYEHUH () YHKLIUH.

Nuterpan u mnepBooOpasHas. BeiuucieHwe IIomaan KpPUBOJIMHEHHON
tpaneuuu. Teopema Hprotona—JleitOnuna. Ilpumenenne wuHTErpana K
BBIUMCIICHUIO (PU3NYECKUX BEIUYMH U IJIOIIAJIEH.

Paszpnen 10. U3mMepeHusi B reoMmeTpuu.

O6bem u ero usmepenue. MuterpanpHas Qopmyna odbema. PopMyiibl
o0beMa Ky0a, MPsSIMOYTOJILHOTO Mapajuiesienurnea, npu3Mbl, TuauHApa. Gopmyssl
o0beMa mupamuabl U KoHyca. DopMmysbl MIOMAAM TMOBEPXHOCTEH IWIIMHIpa |
koHyca. @opmyibl 00beMa 1apa u miomnaau chepsl.

[TogoOue Ten. OTHOIICHUS TUIONIAJeH TOBEPXHOCTEH U 00BEMOB MOJOOHBIX

TCJI

Hpakmultecmte 3aHAmMuUA.

Brrunciaenue o0bEMOB U HHOHI&}ICﬁ HOBerHOCTCﬁ MHOT'OTPAaHHUKOB U TCJI
BpalllCHU:.

Pasznen 11. JIeMEeHTBI TEOPHUH BEPOSITHOCTEH. DJIeMEHThI
MaTeMAaTHYEeCKOH CTATHCTUKH.

CoObITHe, BEPOATHOCTH COOBITHS, CIOKEHUE U YMHOXKEHHUE BEPOSTHOCTEH.
[TonsiTue o He3aBUCUMOCTH COOBITHH. JIMCKpeTHas cilydaiiHasi BeIMYMHA, 3aKOH €€
pactpeneneHus. YucioBble XapaKTEPUCTUKU JUCKPETHOM CIy4YalHOW BEJIIMYUHBI.
[TonsiTue o 3aKoHE OOJIBIINX YHCEIL.

[IpencraBienue naHHBIX (TaONHIBI, TUATPAMMBbl, TpaQuUKU), TeHEpalbHas
COBOKYITHOCTb, BEIOOpKA, cpeHee apudmernueckoe, meauana. [lonarue o 3amagax
MaTE€MAaTHYECKON CTAaTUCTUKHU. PelieHue MnpakTUYEeCKHX 3aJad C HPUMEHEHHUEM
BEPOSITHOCTHBIX METO/IOB.

Ilpakmuueckue 3anamus.

Brruncnenue BeposiTHOCTEMN.

Pa3znen 12. YpaBHeHHsI M HEpaBeHCTBA.

YpaBHeHUs] U CHCTeMbl ypaBHeHMH. PanyonHanbHblEe, HUppalMOHAIBHBIE,
II0KA3aTEJIbHBIE U TPUTOHOMETPUUECKUE YPABHEHUS U CUCTEMBI.

PaBHOCHIIBHOCTH YpaBHEHHU, HEPABEHCTB, CUCTEM.

OcHOBHbBIE TIpUEMbl WX pelIeHUs (pa3ioKeHHUE Ha MHOXXHUTEIU, BBEICHUE
HOBBIX HEM3BECTHBIX, MMOACTAHOBKA, TPAPUIECKUN METO).

HepaBencrBa. PanmonanbHble, UppalMOHAIBHBIE, [IOKA3aTEIbHBIE W
mpucoHomempuyeckue  HepageHcmea.OCHOBHBIE  INPUEMBI  HUX  PELICHUS.
Hcnonb3oBanue cBOMCTB U rpa@uKoB PyHKIUI NPU pelIeHUH YPABHEHUH U
HepaBeHCTB. Metoq uHTepBasioB. M300pakeHHMEe HAa KOOPAMHATHOM IJIOCKOCTH



MHOXECTBA pGI_HeHI/Iﬁ ypaBHCHI/Iﬁ N HCPABCHCTB C JABYM:A INICPCMCHHBIMH H HUX
CHCTCM.

Ilpakmuueckue 3anamus.

Pemenue ypaBHEHHI METOIOM UHTEPBAJIOB.

Pemienne uppanoHanbHbIX YPaBHEHUN U CUCTEM YPABHEHUM.
Pemienue nokasaTenbHbIX YPaBHEHUNM U CUCTEM YPAaBHEHUM.



