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Ha 3acelaHMy 11€1arorHYecKoro coBera

nporokon Ne -7/ ot 4/ ¢4 2020,

PaGouast mporpamma  obmeoGpazoBaTebHOM yuebmoit jwcnummasl - OY]16.04
MareMaTuka [peHasHaueHa 1is Pealn3allii OCHOBHOU npodeccHoHanbHON 06pa3oBaTeIBHOM
nporpammbl CITO na Gase OCHOBHOTO obmrero o6pasoBaHus ¢ OJIHOBPEMEHHBIM IMOJIYyICHHEM
cpesinero obmero 00pa3oBaHMA. IlporpamMma pazpaboraHa ¢ y4eTOM dejiepalibHOTO 3aKOHA
Poccuiickoit Mepepamun ot 29 nexabps 2012 r. Ne 273-®@3 «O6 ob6pazoanuu B Pocchickoit
depeparuuy (B peA. 0T 03.07.2016, ¢ wm3m. Or19.12.2016), npukaza MuHHCTEPCTBA
obpasopanus u Hayku P® ot 31 2015 . No 1578 «O BHecenun u3MeHeHHi B (heslepalbHBIH
rocy/lapeTBeHHbIH 06pa3oBaTe/IbHBIH CTAHAAPT CPEIHEr0 0b1mero 06pa3zoBaHus, yTBEPIKICHHBIA
npuKasoM MuHHcTEpCTBA 00pasoBatus U HayKH Poccuiickoit @enepanun ot 17 mast 2012 r. Ne
413y, IlpuMepHoil OCHOBHOH 00pa3oBaTeIIbHONH TMPOTrPaMMOH CPEJIHEro obmero obpa3oBaHu,
ono6pena pereHHeM (erepaibHOro yueOHO-METOAMYECKOr0  O0BEMHEHHUS 110 odmemMy
00pazoBaHuIo (MPOTOKOI OT 28.06.2016 1. No 2/16-3) Ha OCHOBE IPHMEPHOH NPOrpammbl
o61ie00pa3oBaTepHON  y4eOHOH — JMCIMILIHHDI «MatemaTuka: anrebpa W Hadala
MATEMATHUYECKOrO aHaau3a, FeoMeTpus), aBTop Bammakos M.HM., axagemuk PAO, jgokrop
(pu3HKO-MaTEMaTHUSCKUX HAYK, npod)eccop, PEKOMEH/I0BAHHOH OI'AY «DUPO», mpotokon Ne
3 or 21.07.2015 1., u tpebosanuit ®I'OC cpenHero npodecCHOHANLHOTO obpazoBanus IO
cnempansaoctd 38.02.05 ToBapoBeeHHE U IKCICPTH3a KAaueCTBa NOTPeOUTEIbCKHX TOBAPOB,
yTBEpIKJACH MpHKazoM MHHHCTEPCTBA obpazosanust ¥ Hayku PO oT 28.07.2014 Ne 835,
sapeructpuposat B Mumniocte 25.08. 2014 1. Ne 33769 ecrecTBEHHO-HAYYHOTO MPOQHIIS.

Opranuszaiysa-pa3paboTunk:  TOCY/apCTBEHHOC GrlomKeTHOE  PO(ecCHOHANIBHOEe
obpasoBare/ibioe yupexenne Kpacnoaapekoro kpasd «ApPMaBHPCKHIl TEXHUKYM TEXHOJIOTHH U
cepBucay.
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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
00pa30BaHUSACIICIIMAIMICTOB CPEIHETO 3BEHA.

[Iporpamma pazpabotana Ha ocHoBe TpeboBanuit ®I'OC cpemnero ob6ero
oOpa3oBaHUs, TPEABSIBISIEMBIX K CTPYKTYpPE, COICPKAHUIO W pe3ybTaTaMm
OCBOCHMS  y4eOHOW  auCHUIUIMHBI — «Marematuka», B  COOTBETCTBHU  C
PEKOMEHJAIUSAMHU 110 OPTaHU3AIMHU MTOJIYICHHUS CPEIHETro 00Iero oopa3oBaHus B
npenesax OCBOCHHsI 00pa30BaTEIbHBIX MPOTPaMM CPEIHETO MPO(HECCHOHATBLHOTO
oOpazoBaHus Ha 0a3e OCHOBHOIO OOIIEro oOpa3oBaHMsI C y4E€TOM TPEOOBAHUM
deaepanbHbIX TOCYIaPCTBEHHBIX O0PAa30BATEIBHBIX CTAHAAPTOB M IOJy4aeMOU
CIEIUANIBHOCTH  CcpeaHero  mnpodeccHoHaabHOro  obOpazoBaHusi  (ITUCBMO
JlenapTaMeHTa rocy1apCTBEHHOM MOJUTHUKHU B c(hepe MOATOTOBKH pabovHMX KaJpoB
u JII1O Muno6puayku Poccun ot 17.03.2015 Ne 06-259), ¢ yuetom [IpumepHoit
OCHOBHOW 00pa30BaTelIbHOH MpOrpaMMbl CpEIHEro oO0mmero oOpa3oBaHMS,
0100peHHO# penieHueM (peaepaibHOro y4eOHO-METOIUUECKOro O0BEIUHEHUSI 110
obmemy o6pazoBaHuio (MpoTokos oT 28 uroHsA 2016 1. Ne 2/16-3).

Conepxanue nporpamMmbl «MaTeMaTHKa» HAPABICHO HA TIOCTUKEHHE
CIEAYIOIINX LEIEH:

- obOecnieyeHre CPOPMUPOBAHHOCTH TMPEACTABICHUM O COIMAIbHBIX,
KyJIbTYPHBIX U UCTOPUYECKUX (DAaKTOPOB CTAHOBIICHUS MAaTEMATHUKHU;

- oOecrieyeHue CcHOPMUPOBAHHOCTU JIOTHYECKOTO, AITOPUTMHUYECKOTO U
MaTE€MaTHYE€CKOTO MBIIUICHUS;

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

- obecrnieueHne CcHOPMHUPOBAHHOCTH IPEJICTABICHUN O MaTeMaTHKE Kak
4acTH  OOIIEYENIOBEYECKOM  KYJNbTYPhI, YHUBEPCAIHHOM  S3BIKE  HAYKH,
MO3BOJISIFOIIEM OMUCHIBATH U U3Yy4aTh PEAIbHBIE MPOLECCHI U SBIICHMUS.

MeTo10I0rH4eCKO OCHOBOM pealu3alyy MpOrpaMMbl SIBISETCS CUCTEMHO-
JeSTETbHOCTHBIN TIOJIX0/T, KOTOPBIH MPEIoiaraeT 00ecneynTh:

- ¢dopMHpOBaHHWE TOTOBHOCTHM OOYYaIONUXCS K CaMOPa3BUTHIO U
HEIMPEPHIBHOMY 00pPa30BaHUIO;

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

- AKTUBHYIO y4€0OHO-TI03HABATEIbHYIO JIESITEILHOCTh O0YJaIOLUXC S,



- MMOCTpOEHUE 00pa30BaATEIBHON ACATEIBHOCTH C YYETOM HUHAUBUIYAIbHBIX,
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 6a3e OCHOBHOIO OO0IIEro oOpa3oBaHUsl ¢ MOJYYCHUEM CpPEIHEro OOIIero
00pa3oBaHus; MPOrpaMMbl TOJATOTOBKH CIIEIUATUCTOB CPETHETO 3BEHA



2. O0mas xapakrepuctuka gucuumianabl OY10.04 MaremaTnka

Marematuka  sABigeTcd — (pyHOAMEHTaldbHOW  00IIe00pa3oBaTENbHOM
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 JHUCLUMIUIMHA, YYUTHIBAIOWAs CHeUU(PHUKYy OCBanuBaeMoOi
npodeccuun  PI'OC cpennero oOmero o0pa3oBaHUs. ITO BbIpAXaeTcs B
coJiep>)KaHUM 00yUeHUSsI, KOJIMYECTBE YaCOB, BBICISIEMbIX HA U3yUYEHUE OTICIBbHBIX
TEM TMPOTpaMMbl, TIyOMHE HX OCBOSHHUS CTYIACHTaMH, OOBEME HXapaKTepe
NPAKTHYCCKUX 3aHATUH, BHUJAX BHEAYJUTOPHOM CAMOCTOSTEIBHOW PabOTHI
CTYJCHTOB.

OO0mue 1enn u3y4yeHus MaTeMaTHKU TPATUIIMOHHO PEaTN3yIOTCS B YEThIPEX
HanpaBJICHUSIX:

- ob1ee mpeAcTaBiIeHue 00 UAEAX U METO/IaX MaTeMaTHKH,

- HHTEIUICKTYallbHOE Pa3BUTHE;

- OBJIQJICHHE HEOOXOAUMBIMU KOHKPETHBIMH 3HAHUSIMH U YMCHUSIMU;

- BOCTIUTAaTEIhbHOE BO3/CHCTBHE.

N3ydenne mareMaTwku Kak NpodribHOW 0011eo0pa3oBaTeibHON yueOHOM
TUCIUIUIMHBI,  YYUTHIBAIOUIEH  CcHelU(UKYy  OCBAaMBAEMBbIX  CTYACHTAMH
cneruanbHocTel CIIO obecnieunBaercs:

- BHIOOPOM Pa3IMYHBIX MMOAXOJ0B K BBEJIEHUIO OCHOBHBIX MTOHSITHH;

- (dopMUpOBaHHEM CHCTEMBl Y4YeOHBIX 3aJlaHHi, O00ECIECUYMBAIOIINX
3¢ PEeKTHBHOE OCYIIECTBICHUE BEIOPAHHBIX IIEJIEBBIX YCTAHOBOK;

- o0orameHueM CHeKTpa CTWIed Yy4eOHOM MACesATEILHOCTH 3a CYET
COTJIaCOBAHMS C BEAYIIMMHU JACSTEIBHOCTHBIMH XapaKTEPUCTUKAMH BBHIOpPAHHOMN
npodeccumu.

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

- o0mieil cucCTeMbl 3HAHUU: COJAEpPIKATEIBHBIC MPUMEPHI HMCIOIH30BAHUS
MaTEMATUYECKUX UJIeH U METO/IOB B MPO(PECCUOHAIBHOMN JEATEIHHOCTH;

- YMEHHWi: pa3iu4yue B YpPOBHE TPEOOBAHWI K CIOKHOCTH MPUMEHSIEMBIX
AITOPUTMOB;

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

s COLMAJIbHO-IKOHOMHUYECKOTO npodus Mpo(dEeCCUOHAIBHOTO
o0pa30BaHUs XapaKTEPHBIM SIBIISIETCS YCUIIEHUE OOMIEKYIbTYPHON COCTaBIISIONICH



y4eOHOM NHUCLUUIUIMHBI C OpPUEHTALMEN Ha BHU3yaJlbHO-OOpa3HbI M JIOTMYECKUU
CTHJIM Y4eOHOH paOOTHI.

CopnepxaHue y4eOHOW JHUCUMIUIMHBI pa3padOTaHO B COOTBETCTBUM C
OCHOBHBIMU COJIEPKATEIbHBIMH JIMHUSAMH 00YUEHUSI MaTEMaTUKE:

- anreOpamyeckass JUHUS, BKIIOYAIONIAs CHCTEMATH3alUIO0 CBEJIECHUU O
YHCliax; U3y4yeHUe HOBBIX U 0000IIeHNE paHee U3yUYEHHbIX onepanuil (BO3BeIeHHE
B CTENEHb, M3BJICUEHHE KOPHS, JOorapupMupoBaHHE, CHUHYC, KOCUHYC, TaHT€HC,
KOTaHT€HC U OOpaTHbIE K HUM); U3YUYEHUE HOBBIX BHIOB YUCIIOBBIX BBIPAKEHUH U
(GopMyI; COBEpPLICHCTBOBAHWE TMPAKTHUYECKMX HABBIKOB M BBIYUCIUTEIBHOU
KyJbTYpbl, pacIIMPEHHWE W COBEPILICHCTBOBAHHME allreOpanyeckoro arrmnapara,
c(OpMHPOBAHHOTO B OCHOBHOM IIIKOJIE, M €ro MPUMEHEHHE K PEIICHUIO
MaTEMaTUYECKUX U MPUKIIAHBIX 33/1a4;

- TEOopeTUKO-(QYHKIMOHAJIbHAS JIMHMS, BKIIOYAIONIAs CHCTEMATHU3AalUI0 U
pacuipeHre CBeIeHU 0 (QYHKIUIX, COBEPIICHCTBOBAHNE IpadUUECKUX YMEHHI;
3HAKOMCTBO C OCHOBHBIMHM HJCSIMH M METOJaMU MaTeMaTHYEeCKOro aHaiu3a B
o0beMe, TIO3BOJIAIONIEM HCCIEAOBAaTh dJEMEHTapHble (QYHKIMU U peliarh
POCTEHIIINE reOMeTpUUecKre, PU3NYECKUE U IPYTue MPUKIIaIHbIE 3aa4H;

- JIMHUS YpPAaBHEHUM W HEPAaBEHCTB, OCHOBAHHAs Ha TOCTPOCHUHU U
UCCIIEIOBAHUN MaTEeMaTUYECKUX MOJEJeH, IepeceKaroascs ¢ alreopanueckon u
TEOPETUKO-QYHKIMOHAIIBHOM ~ JMHMSIMM WM BKJIIOYAIOIIAs  pa3BUTHE U
COBEpIICHCTBOBAHUE TEXHMKH airedpandyeckux MpeoOpa3oBaHUM il pelIeHUs
ypaBHEHUI, HEPABEHCTB U cHUCTEM; (OPMHUPOBAHUE CIIOCOOHOCTU CTPOUTH U
UCCIIEI0BAaTh NPOCTEHIINE MAaTEMAaTUYECKUE MOJEIN IPHU PEUICHUM MPUKIATHBIX
3a/1a4, 3aJa4 U3 CMEXHBIX U CIIELMAIBHBIX TACHHUIIINH;

- TeOMETpUYECKas JIMHUA, BKIKOYAIOIIas HAIAJHBIE IPEICTABICHUS O
IPOCTPAHCTBEHHBIX (PUrypax M U3ydYE€HUE UX CBOMCTB, (POPMUPOBAHHUE U Pa3BUTHE
IPOCTPAHCTBEHHOTO  BOOOPa)KE€HHUS, Ppa3BUTHE CHOCOOOB  T'€OMETPUYECKUX
U3MEpPEHUl, KOOPAMHATHOIO W  BEKTOPHOIO  METOAOB  JUIsl  pEUICHUs
MaTEMaTUYECKUX U MPUKIIAHBIX 33]1a4;

- CTOXaCTHYECKas JIMHUSA, OCHOBaHHAasi HA pPa3BUTUH KOMOWHATOPHBIX
YMEHHUH, NPEACTaBICHUI O BEPOSITHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTAX
OKpPYXaIOIIEro MUpa.

[Iporpamma paccuriTaHa Ha MaKCUMAJIbHYIO Y4€OHYIO Harpy3ky B oObeMme
234 gaca, B ToM uymcie 156 4acoB - ayaWTOpHBIX 3aHATHN (M3 HUX 78 YacoB
NpakTUYeCKuX 3aHsATuil). Mtoroeas arrecranus B ¢dopmMe 3K3aMeHa BO BTOPOM
cemectpe | kypca.



Bun yueOHOI Harpys3ku KonnuecTBo yacoB
MakcumalibHast Harpyska (Bcero) 234
O06si3aTenpHas ayAUTOPHAs Harpy3Ka (Bcero) 156
B TOM YHCJIE:
NPAKTUYECKUE 3aAHATUS 78
caMoCTosITeJIbHas paboTa 78

Uroroas arrecranus B popMe dK3aMeHa BO BTOpOM cemecTpe 1 Kypca

JumakTudeckass MoJelb OOydYeHHs, MPEAyCMOTPEHHass B IporpamMme
OV]16.04 MartemaTrka OTpakaeT MOJCPHHU3AIIMIO OCHOB y4eOHOTO Mmpoliecca, ux
NEPEOPUCHTAIINI0 HA  JOCTHKEHHWE KOHKPETHBIX  PE3YJIbTaTOB B  BHUJC
c(hOpMUPOBAHHBIX YMEHUW U HABBIKOB OOYYAIOUIUXCS, OOOOIIEHHBIX CIOCOOOB
nesaTenbHOCTH. DOPMHUPOBAHUE TICIIOCTHBIX MPEICTABICHUN O MaTeMaTHKe OyaeT
OCYIICCTBIISITBCS B XOJI¢ KaK PENPOAYKTUBHOHN, TaK U TBOPUYCCKOHU NEATCIHLHOCTH
oOyJaroImXxcs Ha OCHOBE JIMYHOCTHOTO OCMBICIICHUS MAaTeMaTHUYECKHX (PaKTOB W
spieHnit. Ocoboe  BHUMaHUE  yACHACTCS  IO3HABAaTCIIbHOW  aKTUBHOCTH
00y4JaroImuXxcs, UX MOTUBHPOBAHHOCTH K CAMOCTOSITEIIbHON yueOHOH paboTe.

OcHOBHOW oOpraHu3anMoHHOW (GopMoil mporecca OoOydYeHHS MaTeMaTHKH
sBIsieTCsl ypok. llpu peanuw3anuu MporpaMMBbl IJIAHUPYIOTCS Pa3lIUYHBIC BUIBI
YPOKOB: YPOK M3YUYCHHsI HOBOTO MaTepHalia, ypOK-TIPAKTHUKYM TI0 PEIICHUIO 3a7ad,
YPOKHU O0OOOIICHUS M CHCTEMaTH3aIlMK y4eOHOro Marepualia, KOMOMHHUPOBAHHBIC
YPOKH, YPOKH HUCCIICTOBAHHSL.

[Ipennonaraercss codeTaHWe JEKIMOHHBIX H TIPAKTHYECKUX 3aHSATHH,
KOJIMYECTBO KOTOPHIX CIITAHUPOBAHO TaK, 4YTOOBI O00OECNEeYnTh MAaKCHMAaJbHO
NOJTHOE ycBOeHWEe MaTepuana. IIpakTwueckue pabOTBl  pacCUMTAaHBl  Ha
dopmupoBanue oOIIEH MaTeMaTHYECKOW T'PaMOTHOCTH M yYMEHHE HCIIOJIb30BaTh
npuoOpeTeHHbIC 3HAHUS.

[Ipy TOCTPOSGHWMH TPOTpPaMMBl YYTEHA B3aHMOCBS3b PEIPOTYKTUBHOM
npoOseMHol (HOpMBbI 00YYEHHS, YTO TMO3BOJIIET PEaM30BaTh WHAWBHUAYaJIbHBIC
CIIOCOOHOCTH  OOYYaIONIMXCS, COYETaTh KOJUICKTHBHYI0 W HWHIUBHUIYAIbHYIO
CaMOCTOSITEIILHYIO PadoTy.

B pazgene mporpammer «ConepxaHue y4eOHOW AUCIUIUIMHBDY KYPCHBOM
BBIICJICH MaTepuall, KOTOPBIA TPU W3YyYECHUU AUCIUIUIMHBI KOHTPOIIO HE
TIOJITICHKHT.

[Ipu BBIOOPE (OpPM KOHTPOJST W OIIEHKH YYTEHBI CTENEHb BAXKHOCTHU
MaTtepuana st Oyaymiedn mpodecCHOHaNbHON AESTeNbHOCTH, WHANBUIYaTbHbIC
O0COOEHHOCTH  y4eOHO-TIO3HABATEIIPHONW  JICSITEIBHOCTH  OOYyYalomuxcs, UX
TICUXOJIOTUYECKHE U (PU3UOTIOTHIECKIE OCOOCHHOCTH.

KoHTpons u olleHKa 3HAaHWN MPOBOMIT B TpejAeliax ydeOHOTrO BpPEMEHH,
OTBEJECHHOTO Ha OCBOCHUE JAaHHOU 00111e00pa30BaTeIbHON YUeOHOU AUCIUILIIUHBI,




KakK

TpaaAuOMOHHBIMU,

TakK n HWHHOBAaIIMOHHBIMH

KOMITIBIOTCPHLIC TCXHOJIOTHUH.

METOOdaMHU, BKJIIO4as

Cuctema OIIEHKM JOCTIDKCHHN IUTAHUPYEMBIX pPE3YJIbTaTOB OCBOCHUS
nuctuiiuabl OV ]16.04 MaTtematuka:

OcHoBHBIE  TOKA3aTeJH dopmbl u
PesyabTaTsl
OLlEHKM  pe3yJabTaTa W  HMX | METOAbI KOHTPOJIS U
o0yueHust
KPUTEpUU OlleHKH
pe3yabTaToB 00y4eHu st
- chopMUPOBAHHOCTD 3HaHUE pOJIU MaTEMATUKHU B HAyKe YCTHBIH OIIpOC,

MPEJICTaBICHUN O
MaTeMaTHKEe KaK 4acTH
MHPOBOH KYJIBTYpPBI U
MECTE MaTEeMaTUKH B
COBPEMEHHOM
LUBUJIM3AIAH, CIOCO0ax
OTMCAHUS SABJICHUMN
pearbHOro MUpa Ha
MaTEMaTHYECKOM S3bIKE;

1 TeXHHKE, JKOHOMUKE,
MH()OPMAITMOHHBIX TEXHOJOTHUIX U
B NpoeCCUOHAITBHOU
JIeSITEILHOCTH;

BBITIOJTHEHHE apU(PMETHIECKUX

e CTBUI HAJ YUCIAMH;
HaXO0JICHUE MPUOIKEHHBIX
3HAUYeHUH BETUIHH U
MOIPEIIHOCTEN; CPAaBHEHUE
YUCIIOBBIX BBIPAKEHUN.

TECTUPOBAHUE,
IIPOBEpKa JOMAIITHETO
3aJlaHusl, BBIIIOJIHEHUE
MPAKTUYECKUX padoT u
KOHTPOJIBHBIX paboT 1o
COOTBETCTBYIOIIUM
TeMaM, IpoBepKa
CaMOCTOSITEIbHOU
paboThHI HA
MPAKTHYECKUX
3aHSTHUSIX,

3aluTa
IIPOEKTOB.

c(hopMUPOBAaHHOCTH
MpEJICTaBICHUN O
MaTEeMaTUYECKHUX MOHATHAX
KaK Ba)KHEHIITHX
MaTEeMaTHYECKUX MOJEIIAX,
MO3BOJIAIONINX ONUCHIBATh
Y U3y4aTh pa3HbIC
MPOIIECCHI U SBJICHHUS,;
MMOHUMAaHHE BO3MOKHOCTH
AKCHOMAaTHYECKOTO
MTOCTPOCHUS
MaTeMaTHYEeCKUX TCOPHUH;

IPaBUIBHO MPUMEHSET
MaTeMaTH4eCKUEe METO/IbI JUIs
peleHus 3a1a4 pa3IndHbIX
IPOLIECCOB OKPYXKAIOLIEr0 MHUpa.
IOHUMAET pa3iindyue TpeOOBaHUH,
NpEabsBISAEMbIX K
JI0Ka3aTelbCcTBaM B MaTeMaTHKe Ha
IPAaKTUKE; POJIb AaKCHOMATHKH B
MaTeMaTHKe, BO3MOKHOCTh
IOCTPOEHUS MAaTEMaTUUECKUX
TEOpHil Ha aKCHOMAaTUYECKON
OCHOBE;

3HaYeHHUE aKCHOMAaTHKH IS
Jpyrux obnacreil 3HaHUA U JUIs
IIPAKTUKH; BEPOSATHOCTHBII
XapaKTep pa3IndHbIX IIPOLIECCOB U
3aKOHOMEPHOCTEU

(bpOoHTANBHBIN OTIPOC,
TECTHPOBAHUE,
BBITIOJTHEHHUE
NPAaKTUYCCKUX U
KOHTPOJILHBIX PadoT,
IK3aMEH.

— BJIaACHHUC MCTOAaMH
JA0Ka3aTCJIbCTB U
AJITOPUTMOB PCHICHUA,
YMCHHC UX ITPUMCHATD,
MIpOBOAUTH JOKA3ATCIILHBIC
PacCy’KACHUA B XO/A€

00001112eT crocoOb! pereHus
palMOHABHBIX, TIOKA3aTENbHBIX,
A0Tapu(HMUUECKHX,
TPUTOHOMETPUYECKUX YPAaBHEHHU U
UX CUCTEM;

00001112eT crocoOb! pemeHus

TECTUPOBAHUE,
(bpoHTATBHBII

orpoc,

BBINOJIHEHUE

MPAKTUYECKUX U

KOHTPOJIBHBIX PadoT,




peuieHus 3anay; —
BJIaJICHUE CTaHJAPTHBIMU
[IpUEMaMH PELICHUS
palMOHAIBHBIX U
MPPALMOHAIIBHBIX,
IIOKA3aTEeIbHBIX,
CTEIICHHBIX,
TPUTOHOMETPUYECKUX
YPaBHEHUH U HEPABEHCTB,
HX CUCTEM; UCIIOJIb30BAHHE
TOTOBBIX KOMIIBIOTEPHBIX
MIpOrpaMM, B TOM YHCIIE
JUIS TIOMCKA IIyTH PEIICHUS
Y WJUTFOCTPALIMY PELIEHUS
YpPaBHEHUI U HEPABEHCTB;

palOHAIbHBIX, TI0KA3AaTEIbHBIX,
J0rapupMHUUECKUX,
TPUTOHOMETPUUECKHUX HEPABEHCTB;
UCII0JIb30BAaHUE TPU PELIEHUU
npuMepoB GOPMYJI, CBSI3AHHBIX CO
CBOMCTBaMU CTCIICHEIH,
JorapupmMoB U
TPUTOHOMETPUUYECKHUX (PYHKITHIA

3aluTa IMpoCKTa,
OK3aMCH.

— cpopMHUPOBAHHOCTH
MIpe/ICTaBIeHU 00
OCHOBHBIX TTOHSITHSIX
MaTeMaTH4eCKOro aHaIn3a
¥ UX CBOMCTBAX, BlaJIcHHUE
YMEHHEM XapaKTepU30BaTh
noBeJieHne (QYHKIIHM,
HCII0JIb30BaHNE
MOJTy4YE€HHBIX 3HaHUHU 115
OTIHMCAaHHUA U aHaAJIN3a
peabHBIX 3aBUCUMOCTEH;

-3HAET ONPEIEIICHUS] TPOU3BOIHOM,
€€ TEOMETPUYECKUN U
MEXaHWYECKUU CMBICT; TIPaBUIa U
dbopmynsl quddepeHnnpoBaHms
GyHKLMIA; onpesiesieHre BTOpoi
MIPOM3BOTHOM, €€ PU3NUECKUI
CMBICIT,

- IPUMEHSIET MPOU3BOIHYIO JJIS
HAXO0XJIeHUs HEOOXOIUMBIX U
JIOCTATOYHBIX YCIOBUM
BO3pacTaHus U yObIBAHUS
GbyHKIMH, CYILIECTBOBAHUS
3KCTpEMYyMa;

- HCIIOJIb3YeT OOUIYIO CXEMY
MOCTPOCHUS IPaPuKOB (PYHKIIHIA C
MIOMOILBIO TTPOU3BOTHOM ;IS
HaXOKJIEHUSI CKOPOCTH B PEAJIbHBIX
npoleccax

(bpoHTaNbHBIN OIpoC,
npakTHdeckas padora,
BBIITOJIHEHHUE
HHIWBUAYAJIbHBIX
3aJaHud Ha

MPAKTUYCCKUX 3aHATUAX

BBITIOJTHEHHUE
MPAaKTUICCKUX U
KOHTPOJIBHBIX padoT,
IK3aMEH.

— BJIaJICHUE OCHOBHBIMHU
MOHATHSMH O TJIOCKHX U
MPOCTPAHCTBEHHBIX
reOMETPUYECKUX PUTYPaX,
WX OCHOBHBIX CBOMCTBAX;
- cOopMHUPOBAHHOCTH
YMEHUS pacriO3HaBaTh
TeOMETPUIECKUE (PUTYPHI
Ha YepTekax, MOJICNISAX U B
peabHOM MHUPE;
MPUMEHEHHE U3YUCHHBIX
CBOMCTB T€OMETPHUYECKIX

-yMeeT pacro3HaBaTh Ha YepTexKax
U MOJICJIAX IPOCTPAHCTBEHHBIC
(GOPMBI; COOTHOCHUTD TPEXMEPHBIE
0OBEKTBI C X ONMUCAHUAMH,
-yMEeT OIUCHIBATH B3aUMHOE
PacIoJIoKEHUE MPSMBIX U
TUTOCKOCTEH B MPOCTPAHCTBE,
apryMEHTHPOBATh CBOU CY)KJICHHS
00 3TOM PacMoNOKEHUH

- U300paXkaeT B3aMMHOE
PacIoJIOKEHUS TPSAMBIX U
TUTOCKOCTEH B MPOCTPAHCTBE.

WHUBHIyaJIbHAs
MpaKkTU4YecKas padbora,
(bpoHTaANBHBIN OTIPOC,
BBIITOJTHCHHE
WHIUBHUIyaJIbHBIX
3aJaHui Ha
MPAKTUYECKUX
3aHATUSX,
KOHTPOJIBbHBIE PAOOTHI
10 TeMaM, K3aMeH.




¢buryp u popmyn amus
pelIeHHs] TEOMETPUIECKUX
3aja4 U 3a/1a4 C
MPAKTUYECKUM
COJIEp’KaHUEM;

-yMeeT aHaJIM3upOBaTh B
NPOCTEUIINX CTyJasx B3aUMHOE
pacmoiokeHue 0OHEKTOB B
IPOCTPAHCTBE;

-yMeeT U300pakaTh
OCHOBHBIEMHOTOTDAaHHHUKH U
KPYTJIbIC TEJIa; BHITOIHSET
YEepPTEKH TI0 YCIOBUSAM 33/1a4.
-yM€eT CTPOUTH MPOCTEHIIINE
ceueHust Ky0a, IPU3MBbI, TUPAMHUJIBI
-yMeeT penarh IIaHUMEeTPHIECKUe
U TIPOCTEHIITNE CTEPEOMETPHUECKIE
3aJauu Ha HaX0XKJICHHUE
TeOMETPUIECKUX BEITHYUH (IJTHH,
YTJI0B, TIOMIAAeH, 00BEMOB). -
MIPOBOJIUT JTOKa3aTeIbHbBIE
paccyKJIeHHS B XOJI¢ PEIICHHS
3ajad,

-HCTI0JIb3YET IPUOOPETEHHBIE
3HAHUS ¥ YMEHUS B TIPAKTUICCKOM
JIeSITeTPHOCTH U TIOBCETHEBHOM
KU3HU

— c¢popMHUPOBAHHOCTH
MpEJICTaBICHUN O
rpolrieccax 1 sBJICHUSX,
MMEIOIINX BEPOSATHOCTHBIN
XapakTep, CTATUCTUYECKUX
3aKOHOMEPHOCTSAX B
pearbHOM MUPE, OCHOBHBIX
MOHATHUAX JIEMEHTAPHON
TEOPHUU BEPOATHOCTEH;
YMEHUI HaxOJIUTh U
OLIEHUBATh BEPOSTHOCTH
HACTYIUICHHS COOBITUH B
MPOCTEUIITHUX
MPAKTUYECKUX CUTYyaIUsAX
1 OCHOBHBIE
XapaKTEePUCTUKHU
CIIy4JailHbIX BEJINYUH;

-BBIYUCIICHUC KOM6I/IHaTOpHI)IX
3a/1a4 METOJI0M Tiepedopa, a TaKxKe
C UCITIOJIB30BAHUEM I'OTOBBIX
(opmyu;

-BBIYUCJICHUC HpOCTCfII.HPIX CJIy4acB
BEPOATHOCTH COOBITHII Ha OCHOBE
rmoacyeTa ymcia ucxoaoB,

- COCTaBJICHUC JuarpamMm 1
I‘pa(l)I/IKOB JJI aHaJIn3a YU CIIOBBIX
JAHHBIX U HHPOpMaIUU
CTaTUCTUYCCKOI'O XapaKTepa.

(bpOoHTANBHBIN OTIPOC,
TECTHPOBAHUE,
BBITIOJTHCHUE
MPAaKTUIECKUX U
KOHTPOJILHBIX PadoT,
IK3aMEH.

— BJIaACHHUEC HAaBbIKAMU
HCIIOJIb30BAHHA T'OTOBBIX
KOMIIBIOTCPHBIX ITPOTrpaMM
NpUPCIICHUU 3a0a4.

-UCIIOJIb3YeT MPUOOPETEHHbBIE
3HaHUS U YMEHUS B IPAKTUYECKOM
JESTEIBHOCTH

TECTUPOBAHUC,
BBITIOJTHCHHUC
MPAKTUYCCKUX pa60T




TeMbI IPOEKTOB:

Mojaenn MHOTOTpaHHUKOB.

YpaBHEHHUS C MOLYJIEM.

I'eomerpus no EBxinia B ouepkax u 3ajaadax.

Kpacora maTtemaTuku B 3a1a4ax Ha pa3pe3aHue.

MaremaTrka B apXUTEKTYPE.

MaremaTuka B )KMBOIIUCH.

Maremartuka u ['apmoHuUs.

OO6beMbl U TIIOMAAN TOBEPXHOCTEN MPaBUIIbHBIX MHOTOIPAHHUKOB U TEJ
BpalICHUSI.

Taiina rapmonun "lIponopuus. OCHOBHOE CBOMCTBO MPOHOPLIMH .

I'eometpus Jlo6baueBckoro.

3araiku upaMu/ibl.

I'eomerpuueckue Gopmbl B HCKYCCTBE.

['padbl 1 ux MpuMEeHEHUE B apXUTEKTYPE.

MartpuuHas anredpa B 5KOHOMUKE.

[Toctpoenue rpaduKoB CIOKHBIX (PYHKIIHH.

HectannapTHble ciocoObl perieHrs KBaipaTHbIX YpaBHEHUH.

Tpeyronbauk Diinepa-bepuysmim.

HcTtopust MaTeMaTH4ecKuX OTKPBITUI, Onorpaguu y4eHbIX-MaTeMaTHKOB.

Benukue 3agaun matematnku. KBagparypa kpyra.

TeMbl KOHCYJIbTALMM:

JlericTBUSA HAJl KOMIUIEKCHBIMH YUCJIAMU.
[IpeobpazoBaHue BeIpaXKEHUH, COIEPIKALTUX KOPHHU.
[Ipeobpa3oBaHue BBIpAXKCHHM, COJIEPKAIITUX CTCTICHU.
[IpeoGpazoBanue JorapupMUIECKUX BIPAKEHUN.
[leprieHAUKYJISIp U HAKJIIOHHAS.

BexkTtopsl.

OCHOBHbBIE TPUTOHOMETPHUUECKUE TOXKIECTBA.
[IpeoGpazoBaHre TPUTOHOMETPUUECKUX BBIPAKCHHIA.
Pemenne npoctemmx TpPUroHOMETPUIECKUX BBIPAXKEHUM.
UccnenoBanne pyHKINH.



3.MecTo 00111€00pa30BaTEIbHOM Y4eOHOW TUCHUIUVINHBI B Y4e0HOM
TJiaHe

O6mieoOpazoBatenbHas yuyeOHas aucuuiuinHa OVY][0.04 Martemartnka
OTHOCUTCSA K TIpeIMETHOH oOnact «MartemaTka W HWHPOpMATHKa» M K
o011eo0pa3oBaTeIbHOMY Y4eOHOMY IIMKJIY OCHOBHBIX TMpo¢heCCHOHATBHBIX
00pa3zoBaTeIbHBIX IPOrpaMM CPeIHETO MpodheCCUOHATLHOIO 00pa3oBaHus Ha 0ase
OCHOBHOTO 00miero o6Opa3zoBanust ¢ ydetroM TpedoBanuit DOI'OC CIIO
€CTECTBEHHOHAYYHOTO MPoduist mpodeCCHOHATBHOTO 00pa30BaHMsL.



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

B coorBerctBun ¢ ®I'OC CIIO ycTaHOBIEHBI cienyrolue TpeOOBaHUS K
pe3yiabTaTaM OCBOCHUSI 00ydYaroIIMMUCS 00pa3oBaTeIbHON yUeOHON MUCIUILIMHBI
OV ]16.04 MaremaTuka

* TUYHOCHIHBIX:

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

— TIOHMMaHHU€ 3HAYMMOCTH MAaTEeMAaTUKH JUIsi HayYHO-TEXHHYECKOTO
nporpecca, CGOPMUPOBAHHOCTh OTHOIIECHUS K MaTeMaTHKe Kak K 4YacTu
00I11IeueIOBEYECKOM  KYJIbTYphl 4e€pe3 3HAKOMCTBO C HUCTOPHEH pa3BUTHUS
MaTeMAaTHKH, SBOJTIOIMEH MaTEeMAaTUIYECKUX UJIEH;

— pPa3BHUTHE JOTUYECKOTO MBIIUICHUS, MPOCTPAHCTBEHHOTO BOOOPAKECHMUS,
AITOPUTMUYECKON KYJIbTYPhl, KpUTUYHOCTH MBIIIJICHUS HA YPOBHE, HEOOXOIUMOM
U1 Oyayied mpodecCHOHAIBHOM AeSATeTbHOCTH, ISl TIPOJOJDKEHHS 00pa30BaHMUs
U caM0o0Opa30oBaHus;

— OBJIQJICHUE MAaTEeMaTUYECKUMU 3HAHUSAMHU U YMEHUSIMU, HEOOXOUMBIMU B
NOBCETHEBHOM  KW3HM, JUII OCBOCHHUS CMEXHBIX €CTECTBEHHO-HAaYyYHBIX
TUCIUIUIMH M JAUCIHUIUIMH NPOGECCUOHANBHOTO I[HKJIA, JJIs  TOJyYeHUS
oOpa3oBaHus B 0O0JIACTSIX, HE TPEOYIOIMX YrIyOJeHHOW MaTeMaTHYeCKOM
NOATOTOBKH;

— TOTOBHOCTbH M CIOCOOHOCTh K 00pa3oBaHHIO, B TOM YHCIIE
caM000pa30BaHUIO, Ha TMPOTSHKEHHHM BCEH KU3HU; CO3HATENBHOE OTHOIICHUE K
HEIMPEPHIBHOMY

0o0pa3oBaHWI0O KAaK  YCJIOBHUIO  YCHEHIHONW  NpodeCCHOHAIBHOM |
0OIIECTBEHHO eI TeIbHOCTH;

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

— TOTOBHOCTH K KOJIJIEKTMBHOM paboOTe, COTPYTHUYECTBY CO CBEPCTHHKAMU
B 00pa3oBaTeIbHON, OOIIECTBEHHO TIOJIC3HOM, Y4YeOHO-HCCIIEeIOBATEIIBCKOMH,
IPOEKTHOM U APYTUX BUJAX AEATEIbHOCTH;

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

* MemanpeomemHvlx:

— YMEHHUE CAMOCTOATENIILHO OMPENENATh LEIU JESITeJIbHOCTH U COCTaBIISTh
IJIAHBl  JIESITEIbHOCTH; CAMOCTOSATENIbHO OCYIIECTBIIATh, KOHTPOJIUPOBATH U
KOPPEKTUPOBATH JIESITEIIbHOCTh; MCIOJb30BaTh BCE BO3MOXKHBIE PECYypChbl It



JOCTHKEHUSI TIOCTABJICHHBIX LEJNe W pealu3aluy IUIaHOB JESTENbHOCTH;
BbIOMpATh YCHEIIHbIE CTPATETUU B Pa3IMYHbIX CUTYalUsX;

— YMEHHE NPOAYKTHUBHO OOLIaThCS M B3aUMOJEHCTBOBAaTH B IpoLecce
COBMECTHOW  JI€ATE€IbHOCTH, YYUTHIBATh MO3ULMU  JPYTUX  YYACTHUKOB
JeSATENbHOCTH, 3P(HEKTUBHO pa3peniaTh KOHMIUKTHI;

— BIJIaJICHUE HABbIKAMM [103HABATENIbHOM, y4eOHO-HCCIIEIOBATENbCKON U
IPOEKTHON JIeSITEIbHOCTH, HaBBIKAMHU pa3pellieHus NpoOsieM; CrIocoOHOCTh H
TOTOBHOCTB K CAMOCTOSATENIbHOMY MOUCKY METOJOB pELICHUS PAKTUYECKUX 3a]1aY,
NPUMEHEHHUIO PA3JIMYHBIX METOJOB MTO3HAHUS;

— TOTOBHOCTb M CHOCOOHOCTh K CaMOCTOATENbHON HWH()OpPMaLMOHHO-
NO3HABATEIBHOMN JEATENbHOCTH, BKIIOYAs YMEHUE OPUEHTUPOBATHCS B PA3TUUHBIX
UCTOYHUKAX HH(POpMALMU, KPUTUYECKH OLEHUBATH M HUHTEPIPETUPOBATH
UH(OpPMAIIHIO, TOTYYAEMYIO U3 Pa3IMYHBIX HCTOYHHUKOB,;

— BJAJICHUE SI3BIKOBBIMU CPEJCTBAMHU: YMEHME SICHO, JIOTUYHO U TOYHO
U3JIaraTh CBOIO TOUYKY 3PEHUS, UCIIOJIb30BaTh a/IeKBATHBIC SI3bIKOBBIE CPEJICTBA;

— BJAJICHHE HaBbIKAMU TI03HABATEJbHOW pedieKCUM KaKk OCO3HAHUs
COBEpIIAEMbIX JIEUCTBUA M MBICIUTENbHBIX TPOIECCOB, MX PE3yJNbTaTOB H
OCHOBaHMWIA, TPAHUI] CBOETO 3HAHUS M HE3HAHHWS, HOBBIX NO3HABATEIbHBIX 33/1a4 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(OPMUPOBAHHOCTh MPEACTABICHUN O MAaTeMaTHUKE KaK YacTH MUPOBOM
KyJbTypbl M MECT€ MAaTeMaTHKd B COBPEMEHHOM IMBWIM3AIUM, Cloco0ax
OIMCAHUS SBJICHUN peaibHOTO MHpa HAa MATEMAaTUYECKOM SI3BIKE;

— BJIaJICHHE HAaBbIKaMU UCIOJIb30BaHUS TOTOBBIX KOMIIBIOTEPHBIX MPOTrpamMm
IpY peLeHUN 3a/1a4;

— c(OpMHUPOBAHHOCTH MPEACTABICHUN O MAaTEMaTHMYECKUX TMOHATHIX Kak
BOXHEUIINX MaTEeMaTHYECKUX MOJENAX, IMO3BOJIIOIIMX ONHUCHIBaTh M U3Yy4aTh
pa3HblE NPOLECCHl W SBJICHUS; IMOHUMAaHUE BO3MOXKHOCTH aKCHOMAaTHYECKOTO
OCTPOECHUSI MAaTEMAaTUUECKUX TEOPUI;

— BJIAJCHUE METOJaMU J0Ka3aTeNbCTB U aJITOPUTMOB PELIEHUsS, YMEHHE UX
OPUMEHSTH, IPOBOAMTH JI0KA3aTEIbHBIE PACCYXKACHUS B XO/€ PELICHUS 3a/1a4;

— BIAJCHHE CTAaHAAPTHBIMU MPHEMAaMH pEIHICHUS pAlUOHAIBHBIX MU
UppaIOHANBHBIX, TTOKA3aTeIbHBIX, CTENCHHBIX, TPUTOHOMETPUUYECKIX YpaBHEHH
Y HEPABEHCTB, UX CUCTEM; HCIIOJIb30BaHUE I'OTOBBIX KOMIIBIOTEPHBIX MPOrpPaMM, B
TOM 4YHCIIE Ui MOMCKA MyTH PEUICHHs] M WUTIOCTPAIMM PEIICHHs ypaBHEHUU U
HEPaBEHCTB;



—  c(hOpMHUPOBAHHOCTh  MPEJCTABICHUNA 00 OCHOBHBIX  MOHATHUSIX
MaTeMaTHYEeCKOIo aHajau3a U UX CBOMCTBAX, BIAJICHUE YMEHUEM XapaKTEPU30BaATh
noBe/ieHne (YHKIUN, HMCIOJb30BAHUE TOJYUYEHHBIX 3HAHUU JJIsI ONMUCAHUS U
aHAJIM3a peaIbHbIX 3aBUCUMOCTEM;

— BIIQJICHUEC OCHOBHBIMHU TOHSATHUSIMU O IUIOCKUX M MPOCTPAHCTBEHHBIX
TEOMETPUYECKUX (PUTYypaX, UX OCHOBHBIX CBOMCTBAX;

- ¢ OpMUPOBAaHHOCTh YMEHHSI pAClO3HaBaTh T'€OMETpUUECKHE (UTYpPHI Ha
yepTekax, MOJCNISIX M B peajbHOM MHpPE; NMPUMEHEHUE H3YYCHHBIX CBOWCTB
reoMeTpuIecKux Guryp u GopmMy JJisi pelieHus] TEOMETPUUECKUX 3a/1a4 U 3a7a4 C
MPaKTUUYECKUM COJICPIKaHUEM;

— c(pOpMHUPOBAHHOCTH MPEJICTABIICHUI O Tpolleccax U SBJICHUSIX, UMEIOIIUX
BEPOSITHOCTHBIN XapaKkTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B peaibHOM MUDE,
OCHOBHBIX TOHSITUSIX AJIEMEHTAPHON TEOPUU BEPOSTHOCTEU; YMEHUM HAXOAUTh U
OIICHUBATh BEPOSTHOCTU HACTYIUICHUS COOBITUH B TPOCTEHIIMX MPAKTUYECKUX
CUTYAIUsX U OCHOBHBIC XapaKTEPUCTUKU CIyUYalHBIX BEJTUYUH;

Kpome Toro, B mpoiecce OCBOCHHMS JUCIHUIUIMHBI  TPOUCXOIUT
dbopmMupoBaHue OOIIMX KOMIIETCHIIMA B paMkax ¢enepaabHOro KOMIIOHEHTa
TOCYJapCTBEHHOTO 00pa30BaTEIbHOTO CTaHAApTa CPEIHEro IOJIHOTO OOIIero
obpazopanus B npenenax OITOIT CIIO:

OK 1. [ToruMarh CymHOCTh M COIMAJIBHYIO 3HAYUMOCTH CBOEH Oymyiei
npodeccuu, MPOSBIATh K HEH YCTONYMBBIN HHTEpEC.

OK 2. Opranu3oBbiBaTh COOCTBEHHYIO ACSTEIBHOCTh, BHIOMPATHh THUIIOBHIE
METOJIbI M CIOCOOBI BBIMOJTHEHUS MPOo(hEeCCHOHATIBHBIX 3a7a4, OICHUBATH HUX
3¢ PEKTUBHOCTH U Ka4eCTBO.

OK 3. IIpyHMMAaTh pelieHns B CTAHAAPTHBIX U HECTAHIAPTHBIX CUTYALUIX U
HECTHU 32 HUX OTBETCTBEHHOCTb.

OK 4. OcymiecTBasTh TOUCK M HUCIIOJIb30BaHNE HHGOPMAIIUU, HEOOXO MO
11t 3 (PEKTUBHOTO BBHIMOJTHEHUS MPOPECCHOHATBHBIX 3a7a4, TPoheCcCHOHATHHOTO
U JIUYHOCTHOTO Pa3BUTHSI.

OK 5. Bragetp nuH(bOpMaIIMOHHON KYJIbTYpPOU, aHAIU3UPOBATh M OIICHUBATH
UHOpPMAIIMIO €  HMCIOJB30BAaHMEM  HUH(POPMAIMOHHO-KOMMYHHUKAITMOHHBIX
TE€XHOJIOTHUH.

OK 6. PaGorarp B koyieKTHBE M B KOMaHjze, 3(p¢GeKTUBHO 00OmaThCs ¢
KOJUIETaMH, pyKOBOJICTBOM, MIOTPEOUTEISIMH.

OK 7. bpatp Ha ce0f OTBETCTBEHHOCTh 3a palOTy UJICHOB KOMAaHJIbI
(MOTYMHEHHBIX), 32 PE3YIbTAT BBITIOTHEHUS 3a/JaHUM.

OK 8. CamocrosiTenbHO ONpEneNnarTh 3ajladyd MNpodEeCCHOHAIBHOTO H
JUYHOCTHOTO PAa3BUTHS, 3aHUMATHCSI CaMOOOPa30BaHUEM, OCO3HAHHO TUIAHUPOBATh
MOBBIIIEHUE KBaTU(DUKALIUH.



OK 9. OpueHtupoBaTbCsl B YCJIOBUAX YaCTOM CMEHBI TEXHOJIOTUHA B
po¢eCCUOHANIBHON JIEITEIIbHOCTH.



5.Conepxanue yueOHOM QU CHUNINHBI

Beenenue.

MaremaTka B  Hayke, TEXHHUKE, JKOHOMHUKE, HH(OPMAIMOHHBIX
TEXHOJIOTHUSIX W TPAKTHYECKOW JeATenbHOCTH. llenum w 3amaum  u3ydeHHs
MaTEMaTUKA B YUYPEKICHUSX HAYaJbHOTO W CpPEeIHEro Mnpo¢ecCUuOHAIBHOIO
o0Opa3zoBaHus.

Paszpnen 1. PazBuTHne noHsATHSA 0 YMCJIe.

ensie u panuoHanbHble uncia. [lelcTBuTenbHbie uncna. llpubnuscennvle
gviuucnenus. Komnnexcnole yucaa.

Paspnen 2. Kopuu, crenenu u Jiorapugmsi.

Kopun u crenenu. KopHu HaTypajabHOW CTENEHHU U3 YUCIA U UX CBOMCTBA.
Crenenn ¢ panMOHaNbHBIMH TIOKa3aTeasiMM, HMX cBoiicTBa. CTeneHu ¢
JNEUCTBUTENBHBIMU TIOKa3zaTensiMu. Ceouicmea cmenenu ¢ OelcmeUmeIbHblM
nokazamenem.

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

IIpeoOpa3oBanme ajredOpamvyeckux BbIpaxkeHuil. IIpeoOpazoBanue
palMOHAIbHBIX, UPPALMOHATIBHBIX CTEIICHHBIX, MOKa3aTEeIbHbIX U
Jorapu(pMUYECKUX BBIPAKEHUH.

Ilpakmuueckue 3anamus.

Apudmernyeckue AeHCTBUS HaJ uuciaMu. J[efcTBHUs HaJl KOMILIEKCHBIMU
YUCJIaMHU.

BrruuciieHue u cpaBHEHUE KOPHEM.

[IpeobpazoBaHKe BRIpAXKECHUH, COIEPIKAITUX KOPHHU.

HaxoxneHne 3HaYeHWH CTENEHEM C paldOHAJIbHBIMUA IMOKA3aTEISIMHU.
CpaBHenue  cremeHei.. IIpeoOpa3oBaHus — anreOpaMvecKUx  BBIPAKCHHM,
comepkamux creneHd. HaxokaeHue 3HaueHU# Jorapudma mo MpoU3BOILHOMY
ocHOBaHMIO. Ilepexox oOT OZHOrO OCHOBaHUA K JpyroMy. DBelumcienune u
CpaBHEHHE JIorapu(moB.

Pemenue norapuMudeckux ypaBHEHUH.

Paznen 3. IlpsiMble U JIOCKOCTH B POCTPAHCTBE.

[IpssmMple W IUIOCKOCTM B NPOCTpPAHCTBE. B3anMHOE pacmoyiokeHue IBYX
npsAMbIX B mpocTpaHcTBe.  llapamnenpHOCTP  HOpAMOM UM IUIOCKOCTH.
[TapamnenbHOCT, MIIOCKOCTEN. [lepneHAMKYISAPHOCTH NPAMOM M IUIOCKOCTH.
[leprieHAUKYIISIp U HaKIOHHASA. YTOJI MEXAY NPSAMOU U IJIIOCKOCTHIO. JIByrpaHHbIN
yTOJl. YToJ MEXy IJIOCKOCTSIMH. [IepneHIuKyIapHOCTh ABYX MIIOCKOCTEM.

['eomeTpuueckue npeoOpazoBaHusl MPOCTPAHCTBA: MapajUIeIbHBIN MEPEHOC,
CUMMETPHUS OTHOCUTEIBHO ILUIOCKOCTH.



[lapannensHoe npoekTupoBaHue. [lnowadb o0Opmo2oHANbHOU NPOEKYUU.
N300pakeHne NpoCTpaHCTBEHHBIX QUTYP.

Ilpakmuueckue 3anamus.

[Ipu3Hakn B3aMMHOTO pPacCIONOKEHMS MpsAMbIX.. llepnenaukynsp wu
HAKJIOHHAs K IJIOCKOCTU. YTOJI MEXKy IPSMOU U INIOCKOCTBIO.

[TeprieHAUKYIISAPHOCTD IJIOCKOCTEN.

Paspnen 4. DineMeHTbl KOMOMHATOPHKH.

OcHOBHBIE TOHATHS KOMOMHATOPUKH. 3aJadyd Ha TOJACYET YHUCIa
pa3MelleHni, IEPEeCTaHOBOK, coueTaHuid. Pemenue 3aga4 Ha nepeOop BapuaHTOB.
®opmyna Ounoma Hprotona. CBoicTBa OMHOMHMHAIBHBIX KO3 (ULKUEHTOB.
Tpeyronbauk Ilackans.

Paspnen S. KoopanHaTsl M BEeKTOPBI.

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

Bekropsl. Monyns Bektopa. PaBeHCTBO BekTOpOB. CIllOkKEHHE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4ucio. Pa3ioxkeHne BEKTOpa MO HANpaBJCHUSM. YTOII
Mexay AByMsa BekTopamu. IIpoexkumss Bekropa Ha ock. KoopauwHartel BeEKTOpa.
CkassipHOE IPOU3BEICHUE BEKTOPOB.

Hcnosp30BaHMEe KOOPAMHAT U BEKTOPOB IPU PEIICHUHM MAaTEMaTUYECKHX U
NPUKJIAJHBIX 3a4a4.

Ilpakmuueckue 3anamuas.

VYpaBHEHHE OKPYKHOCTH, cepbl, INIOCKOCTU. PaccTosiHue MeXAy TOUKaMU.
JIelicTBUS ¢ BEKTOpaMu, 3aJaHHBIMH KoopAauHaTamu. CKaJsipHOE NPOU3BEACHUE
BEKTOPOB.

Pa3znen 6. OCHOBBI TPUTOHOMETPHH.

OcHOBHBIE TIOHATHS.

Pannannas mepa yria. BpamarensHoe nernxkenue. 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. [Ipocrenmue
TPUTOHOMETpUYECKHEe HepaBeHCTBA. OOpaTHBIE TPUTOHOMETpPUYECKHE (YHKIUH.
ApKCHUHYC, apKKOCHHYC, apKTaHTEHC.

Ilpakmuueckue 3anamusi.

@opmynsl  npuseneHusa. DPopmynsl  ciokeHUA. DOpMynbl  IBOMHOIO
aprymenTa. @opMynsl  noJoBUHHOro  yrina. IlpeoOpa3oBaHue  CyMMBI
TPUTOHOMETPUYECKUX (PYHKIINI B TPOU3BEACHNE U HA0OOPOT.

Pemienue npocTenmmx TpPUroHOMETPUYECKUX YPABHEHUN.

Pazgen 7. ®DyHKIUH, HX CBOMCTBA U IPauKH.

@yukuun. OO0nacTe ompeneNeHus W MHOXKECTBO 3HAUCHHH; Tpaduk
GyHKIMH, TOCTpoeHKe TpaduKOB QYHKIUH, 3aJaHHBIX PA3TMYHBIMU CIIOCOOAMH.

CBoiicTBa GyHkumnm. MOHOTOHHOCTb, YETHOCTb, HEYETHOCTb,
OTPaHUYCHHOCTh, MNEPUOAMYHOCTh. I[IpOMEXYTKHM BO3pacTaHus U yObIBaHUS,
HanOoJyblliee W HaWMEHbBIIEe 3HAYCHHS, TOYKH OHKcTpemymMma. [ paduueckas
uHTepnpertanus. [IpuMmepsl  (YHKIIMOHANBHBIX 3aBHCHMOCTEH B  peajbHBIX
nporieccax u sBIEHUsAX. ApupmMerndeckue omepanuu Hax QyHKuusMu. CloxHas
¢bynukuus (komnosunus). [lonstue o HenpepbiBHOCTH (yHKIMU. Obpammuvle
@ynkyuu. Obnacms onpedejieHus u 001AcmMb 3HAYEHUU 0OPAMHOU GYHKYUU.
I'pagux obpammnoti pynxyuu.

CreneHnble, noka3artejbHbIe, JorapupmMudeckmne U
TPUTrOHOMeTpHYecKue GyHKIMMN.

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 BIOJb OCEeH
KOOpJIUHAT.

Ilpakmuueckue 3anamus.

HccnenoBanne GyHKIIHH.

[IpeoGpazoBanus rpaduka GyHKIHIH.

CrenenHas QyHKIHS, €€ CBOMCTBA U rpaduK.

[Toka3zatenbHast GyHKIUS, €€ CBOMCTBA U Tpad UK.

Jlorapudmuyeckas pynkuus. Ee cBoiicTBa u rpaduk.

Tpuronomerpudeckue GpyHKIMH, UX CBOMCTBA U TpaduKy.

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



IIpusma. Ilpsmas u HawkioHHas 1pusMma. [lpaBunpHasgs  1pusma.
[Mapamnenenunen. Ky6. Ilupamuna. IlpaBunbHas nupamunga. YceueHHas
nupamuaa. Terpasap.

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

Ceuenust kybOa, mpusmbl U nupamujbl. [IpencraBiieHre O TPaBUIBHBIX
MHOTOrpaHHUKaX (TeTpa’ap, Ky0, OKTadip, JOACKAdP U UKOCAdIP).

Hunuaap u xoHyc. YcedueHHbld 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/1ieHne 0OCHOBHBIX 3JIEMEHTOB HPU3MBI.

Haxoienre OCHOBHBIX 3JIEMEHTOB MUPAMU/IBI.

Haxox/ieHue OCHOBHBIX 3JIEMEHTOB UMIuHApa. HaxokaeHue OCHOBHBIX
3JIEMEHTOB KOHyca. HaxokJeHue OCHOBHBIX »3JieMeHTOB miapa. I[loctpoenue
KacaTeJIbHOM IITOCKOCTH K cdepe.

Pasznen 9. Hauana mateMaTH4eCKOro aHajamnsa.

IMocnenoBateabHocTd. CrocoObl 3a7aHus M CBOMCTBA  YHMCJIOBBIX
[I0CJIETOBATEIILHOCTEM. llonamue 0 npeoeie
nocneoosamenvHocmu. Cywyecmeoganue npeoeia MOHOMOHHOU —O02PAHUYEHHOL
noc1e008amelbHOCHIU. CyMMmupoBaHue nocJie10BaTeNIbHOCTEN. beckoHeuHO
yObIBaloIIas reOMETpUYECKasi MPOrpeccus U ee Cymma.

IIpousBoanasi. [lonsTe 0 MPOM3BOHON (HYHKIMH, €€ TCOMETPUUCCKUN U
bu3UYeCKUil CMBICI. Y paBHEHHUE KacaTelbHOU K rpaduky GpyHkuuu. [IponsBogHbie
CyMMBbI, PpPa3HOCTH, TMPOU3BEAECHUSA, YacTHOro. IIpoM3BOAHBIE OCHOBHBIX
areMeHTapHbIX GyHKIuH. [IppuMeHeHne Mpou3BOIHON K MCCIEIOBAaHUIO (DYHKITUH
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. HaxoxaeHne ckopocTH A mpoliecca, 3aJaHHoro (hopMyson
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 yObIBaromias reoMmeTpruiecKas mporpeccusi.

[Ipon3BogHAS: MEXAaHUYECKU U TEOMETPUUYECKUN CMBICI TPOU3BOIHOM.



CocraBienue ypaBHEHHUs KacaTelnbHOW K rpaduky ¢yHkiuu. IlpaBuna u
dbopmynel  auddepennupoanua. HMccienoBanue (yHKIIMM € [OMOIIBIO
npous3BoaHOM. HaxoxkneHne  HamOOJBUIErO, HAMMEHBIIETO 3HAYEHUA U
AKCTpPEMANIbHBIX 3HaYEHUH () YHKLIUH.

Nuterpan u mnepBooOpasHas. BreluucieHue miiomaan KpUBOJIHMHEHHON
tpaneuuu. Teopema Hprotona—JleitOnuna. IlpuMenenne wuHTErpana K
BBIUMCIICHUIO (PU3NYECKUX BEIUYMH U IJIOIIAJIEH.

Pa3znen 10. U3mepeHusi B reoMeTpHUM.

O6bem u ero usmepenue. MurerpanvHas Qopmyna odbema. Dopmyiibl
o0beMa Ky0a, MPsSIMOYTOJILHOTO Mapajuiesienurnea, npu3Mbl, TuauHApa. Gopmyssl
o0beMa mupamuabl U KoHyca. DopMmysbl MIOMAAM TMOBEPXHOCTEH IWIIMHIpa |
koHyca. @opmyibl 00beMa 1apa 1 miomaau cepsl.

[TogoOue Ten. OTHOIICHUS TUIONIAACH MOBEPXHOCTEN U 00BEMOB MOTOOHBIX

TCJI

Hpakmultecmte 3aHAmMuUA.

Brrunciaenue o0beMOB H HHOIHaJIGfI HOBGpXHOCTeﬁ MHOTOT'PAHHUKOB U TCJI
BpalllCHU:.

Pasznen 11. JIeMEeHTBI TEOPHUH BEPOSITHOCTEH. DJIeMEHThI
MaTeMAaTHYEeCKOH CTATHCTUKH.

CoObITHe, BEPOATHOCTh COOBITHS, CIOKEHHE U YMHOXXEHUE BEPOSATHOCTEH.
[TonsiTue o He3aBUCUMOCTH COOBITHH. JIMCKpeTHas cilydaiiHasi BeIMYMHA, 3aKOH €€
pactpeneneHus. YucioBble XapaKTEPUCTUKU JUCKPETHOM CIy4YalHOW BEJIIMYUHBI.
[TonsiTue o 3aKoHE OOJIBIINX YHCEIL.

[IpencraBnenne naHHbIX (TaOMUIBI, ITUArpamMMbl, rpaduKH), TeHEpallbHAS
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. YpaBHeHNsi M HepaBeHCTBA.

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

PaBHOCHIIBHOCTH YpaBHEHHU, HEPABEHCTB, CUCTEM.

OcHOBHbBIE TIpUEMbl WX pelIeHUs (pa3’oKeHHUE Ha MHOXXHUTEIU, BBEICHUE
HOBBIX HEM3BECTHBIX, MMOACTAHOBKA, TPAUIECKUN METO).

HepaBencrBa. PanmonanbHble, UppalMOHAIBHBIE, [IOKA3aTEIbHBIE W
mpucoHomempuyeckue  HepageHcmea.OCHOBHBIE  INPUEMBI  HUX  PELICHUS.
Hcnonb3oBanue cBOMCTB U rpa@uKoB PyHKIUI NPU pelIeHUH YPABHEHUH U
HepaBeHCTB. Meton uHTepBasioB. M300pakeHre Ha KOOPJIAMHATHOM IIOCKOCTH



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 nokasarenbHbIX YPAaBHEHUNM U CUCTEM YPABHEHUM.



