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Pa6ouast mporpaMma 0GIIe06pazoBaTenbHON yIeOHOH IMCIHIIIHHD] O/1b. 04
MaremaTrKa TpeiHasHaueHa J1s peau3alin OIIOTI CITO na 6a3e OCHOBHOTO 0OIIETO
obpaszoBanus ¢ 0AHOBPCMEHHBIM MOJIyIeHHEM CPEIHETO o6mmero o6pasosanus. [TporpaMma
paspaboTaHa ¢ y4eToM depepanbHOrO 3aK0HA PD ot 29 nexabps 2012 r. Ne 273-03 «O6
00pa30BaHuH B Poccuiickoii ®enepanumy (B pell. OT 03.07.2016, ¢ u3m. ot 19.12.2016), mpuxasa
MunrcTepcTBa 00pasoBaHms 1 HayKH P® or 31 nexabps 2015 . N 1578 " BHECCHUHU
H3MeHeHu B peepaibHbI rocyapcTBeHHBIH 0GpazoBaTelIbHbIH CTAHAAPT CPEHETO o0mero
obpazoBanus, YTBEPIKAEHHBIH TPUKA3OM MunrcTepeTsa 00pasoBaHusA U HAYKH Poccuiickoit
denepanuu oT 17 Mas 2012 r. N413", [IpuMepHO#i OCHOBHOH o6pazoBaTeIbHOM porpaMMOH
cpejiHero oomero o6pasosarus. //Ono0pena peleHneM (enepanbHOrO yueOHO-METOTHYECKOr0
06beIMHEHHs 110 001I1eMy 00pa30oBAHHIO (mpotokoi ot 28.06. 2016 T. Ne 2/16-3) Ha OCHOBE
IPUMEPHOHN IIPOTPaMMBbI 0611106 pa30BaTeIbHOH yueOHOM IUCIUIIIHBI «Marematuka: anredpa
1 HAYA[ MATEMATHYECKOTO aHAIM3a; TeOMCTPHD) JUIA npoheccHoHaTbHbIX 06pa3oBaTeIbHbBIX
OpraHu3ailii, aBTop Bairmakos M.H., akaaeMHK PAO, noxrop du3rKo-MaTeMaTHUCCKIX
[eIarOrHYecKyX Hayk, poheccop, PEKOMCH/IOBaHHOH ®IAY «®UPO», nporokos Ne3 oT
21.07. 2015 r., 1 TpeboBaHHH ®T'OC ( mpukas MuHOOpHAYKH Poceuu ot 9.12.2016 N 1565 "00
yTBEpIKACHAN (pesiepabHOro rocyapCTBEHHOT0 00pasoBaTelLHOTO cTaHlapTa CpeHero
npoeccHOHaIbHOT0 oOpasoBaHus [0 CIEMUAILHOCTH 43.02.15. «IloBapckoe ¥ KOHAUTEPCKOC
7IeJ10 , 3aperHCcTpUpoBato B Mumtocte Pocenu 20.12.20146 N 44848); couuanbHO-
3KOHOMHHCCKIH TPOQHIIB.

Opraﬂmauﬂﬂ—pa:spa(iommc: rocy/apcTBEHHOE OrOKETHOE npodeccrHonabHoe
06pazoBaTeNbHOC YUPEHACHHAC K pacHo/1apckoro Kpast «ApMaBUpCKHi TEXHUKYM TeXHOJIOTHH "
cepBHCay.

Pa3paboT4HK: H.IO .Kopanesa, NpenoaaBaTeib MareMaTHUKH
I'BIIOY KK «ApMaBUpCKHH TEXHHKYM TEXHOJIOTHH
W cepBHCaY
Perien3enThl: JL.B. PasymoBcKas,
rpenoaaBaTellb MaTeMaTHKH I'BIIOY KK
«ApMABHPCKHH arpapHo-TGXHonomquKHﬁ
TEeXHUKYM

Bososiukosa O.H.,
rmpenojaBartesb  MareMaTHKH I'BIIOY KK
«ApMaBUPCKUH M&I]JH_HOCTpOHTBJIBHBIﬁ TEXHUKYM?
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1. MOSACHUTEJIBHASA 3AIIMCKA
[Iporpamma yyeonoi aucuuminabl OY/In. 04 Marematuka npeaHazHayeHa
JUIsl OCBOEHUSI OCHOBHOM mpodeccuoHanbHON oOpa3zoBatenbHOM nporpammel CI1O
(OIIOIT CIIO) nHa 0a3e OCHOBHOrO OOWIEro OOpa3oBaHUsl MPU MOATOTOBKE IMPHU
IOJrOTOBKE CIELMAIUCTOB CPEIHETO 3BEHA.

[Iporpamma pazpabotana Ha ocHoBe TpeOoBanuit ®I'OC cpeanero oliiero
oOpa3oBaHUs, TPEABSIBISIEMBIX K CTPYKTYpPE, COICPKAHUIO W pe3ybTaTaMm
OCBOCHMS  y4eOHOW  auCHUIUIMHBI — «Marematuka», B  COOTBETCTBHU  C
PekoMeHanussMu 1o OpraHu3alliy MOTYYEHUsT CPEHET0 00Imero oopa3oBaHus B
npenesax OCBOCHHsI 00pa30BaTENbHBIX MPOrpaMM CpeaHEro NmpodeccHoHaIbHOTO
oOpazoBaHus Ha 0a3e OCHOBHOIO OOIIEro oOpa3oBaHMsI C y4E€TOM TPEOOBAHUM
deaepanbHbIX TOCYIaPCTBEHHBIX O0PAa30BATEIBHBIX CTAHAAPTOB M IOJy4aeMOU
npodeccuu cpeaHero npodeccroHaabHOTO 0OpazoBaHus (MUchMO [lemaprameHTa
rOCY/JIapCTBCHHOW TOJUTHKH B cdepe MOATOTOBKM paboumx kaapoB u IO
Muno6pnayku Poccun ot 17.03.2015 Ne 06-259), ¢ yuetom [IpumMepHoit oCHOBHOM
oOpa3oBaTeIbHOM MPOTrpaMMbl CpEIHEro o00Iero o0pa3oBaHMs, OJ00pPECHHOM
perieHreM  (enepansbHOro Y4eOHO-METOAMYECKOr0 OOBEIUHEHUS IO OO0IIeMYy
obpazoBanuto (mpoTokoi ot 28 utonHs 2016 1. Ne 2/16-3).

Conepxanue mnporpamMmbl «MarTeMaTtnka) HalpaBJIeHO Ha JOCTH)KCHUE
CIICAYIOIINX IETIeH

- obecrnieueHrne cpOPMUPOBAHHOCTHU MIPEICTABICHUN O COLIMATIBHBIX, KYJIBTYPHBIX U
UCTOPUYECKUX (PaKTOPOB CTAHOBJIICHUSI MAaTEMATUKH;

- obecnieyeHne CGHOPMHUPOBAHHOCTH JIOTHYECKOTO, AITOPUTMHUYECKOTO |
MaTEMATUYECKOTO MBIIIICHHUS;

- obecrieuenre chOPMHUPOBAHHOCTH YMEHUU MPUMEHSTh MOTyUYEHHbIE 3HAHUS TPU
PELICHUN Pa3JINYHbIX 3a]a4;

- obOecrneueHrne cHOPMHUPOBAHHOCTH MPEACTABICHUNM O MaTeMaTHKE KaK YacTH
0OIIEYEIIOBEYCCKON KYJIBTYPhl, YHHUBEPCAIBHOM S3bIKE HAYKH, II03BOJISIOIICM
OINMKCHIBATh U U3Yy4aTh PEaJIbHBIC MPOICCCHI M SIBICHHMS.

MeTo10I0rnYeCKON OCHOBOM peanu3alyy MpOrpaMMbl SIBISETCS CUCTEMHO-
JeSTETHbHOCTHBIN TIOJIX0/T, KOTOPBIH MPEIoiaraeT 00ecneynTh:

- (hopMHupOBaHHE TOTOBHOCTH OOYYAIONIUXCS K CAMOPA3BUTHIO M HEMPEPHIBHOMY
00pa3oBaHu1o;



- TMPOCKTUPOBAHUE W KOHCTPYHMPOBAHUE pa3BUBAIONICH 00pa30BaTENbHOU CpEb
OpraHu3alyy, OCYUIECTBISAIONIENH 00pa30BaATENbHYIO NEATEIbHOCTD;

- aKTUBHYIO y4€0OHO-TI03HABATENbHYIO IESITEIbHOCTh O0Yy4arOIINXCS;

- TIOCTPOCHHE OO0pa30BaTEIBHON MACATEIBPHOCTH C YYETOM WHIWBHIYATbHBIX,
BO3PACTHBIX, TICUXOJOTHYCCKUX, (PU3MOIOTHICCKUX OCOOCHHOCTEH W 3I0POBBS
00y4Jaromuxcs.

B nporpammy BKIIIOYEHO COAEp:KaHHE, HAMpaBIEHHOE Ha (OPMHUPOBAHUE Y
CTYJICHTOB KOMIICTCHIINH, HEOOXOAUMBIX JJisi KadecTBeHHOTo ocBoeHus OIIOII
CIIO na 6a3e oCHOBHOro 001Iero 00pa3oBaHMs C MOJYYEHHUEM CPETHEro OOIero
00pa3oBaHUs MPOTPAMMBbI MOATOTOBKY KBATU(UIIMPOBAHHBIX PaO0OUNX, CITYKaIKX.

2. OBIIASI XAPAKTEPUCTHUKA JUCHUIIJIMHBI OY In. 04
MATEMATHUKA



Marematuka  sABigercs — (pyHIAMEHTalnbHOM  00IIeoOpa3oBaTENbHON
IUCIMIUIMHOW CO  CJIOXKUBIIMMCS YCTOWMYMBBIM COJACpPKAHHEM U OOLIUMHU
TpeOOBaHUAMHU K TIOJITOTOBKE 00 y4arOMINXCS.

[Tpu ocBoenunu cnenuanbHocTed CIIO conuanbHO-PKOHOMHUYECKOTO TTPOQuIIs
npodeccuoHaIbHOro 00pa3oBaHusl MaTeMaTHKa U3y4aeTcsi Ha 0a30BOM ypOBHE
®I'OC cpennero odiero oopa3oBaHusl.

OO0mue nenn u3ydyeHus: MaTeMaTHKU TPAIUIIMOHHO PEATU3YIOTCS B YETHIPEX

HaIpaBJICHUSX:

1) obmiee mpeacTaBiaeHUE 00 UACSX U METO/IaX MaTEeMaTHKH,

2) MHTEJJIEKTyAIbHOE Pa3BUTHE;

3) oBnazieHNE HEOOXOIUMBIMU KOHKPETHBIMH 3HAHUSIMU U YMEHUSMU;

4) BoCIMTATEIbHOE BO3JICHCTBUE.

s COILIMAJIbHO-3KOHOMHUYECKOTO npodus po¢eCCUOHATLHOTO
00pa3oBaHUs XapaKTEPHBIM SBISCTCS YCUIICHHE OOIICKYJIbTYPHON COCTaBISIONICH
y4eOHOW JUCIMIUIMHBI C OpHEHTAIlMeld Ha BHU3yaJIbHO-OOpPa3HBIM M JIOTHYECKUN
CTHIIA Y4eOHOM pabOoTHI.

Conepxanue ydeOHOW JNHUCIUIUIMHBI pa3paboTaHO B COOTBETCTBUU C
OCHOBHBIMU COJICP>KATEIIbHBIMY JIMHUSAMU O0yUEHHSI MaTeMaTHKE:

- anreOpandecKkas JIMHMSI, BKJIIOUYAIONIAs CHUCTEMATH3allUI0 CBEJICHHM O YHuCiax;
U3y4YeHHe HOBBIX M OO0O0OINEHWE paHee H3YYCHHBIX olepanuii (BO3BeJACHUE B
CTETeHb, W3BJCUYCHUE KOPHA, JorapudmupoBaHHe, CHUHYC, KOCHHYC, TaHTEHC,
KOTaHI'e€HC W OOpaTHBIE K HUM); U3yYCHUE HOBBIX BHJIOB UHCIIOBBIX BBIPAKCHHUH U
dbopMyJI; COBEpPIICHCTBOBAHHE IPAKTHUYECKUX HABBIKOB W  BBIYHCIHTECIHHOM
KyJIbTYpbl, pacHIMpPeHHE W COBEPIICHCTBOBAHHUE alreOpanvecKkoro ammapara,
chOpMHUPOBAHHOTO B OCHOBHOM IIIKOJIE, W €ro TNPHUMEHEHHE K PEIICHHUIO
MaTEeMaTHYECCKUX U MPUKIIATHBIX 3a]1a4;

- TEOpEeTHKO-(YHKIIMOHAIbHAS JIMHHUS, BKIIOYAIONIAs CHCTEMATH3alUI0 M
pacuiupeHue cBeAcHUN 0 (QYHKIUAX, COBEPIICHCTBOBAHNE I'PpaPUICCKUX YMCHHM;
3HAKOMCTBO C OCHOBHBIMU HJICIMH M METOJAaMHU MaTeMaTHUYECKOro aHajH3a B
o0beMe, TO3BOJISIONIEM HCCIICIOBATh dJEMEHTApHble (YHKIMH M peIIaTh
IPOCTEHINHE TeoMeTpruUecKue, (GPU3NISCKHUE U APYTUe MPUKIATHbIC 3a/1a4UH;

- JIMHUS ypaBHEHUN M HEPABEHCTB, OCHOBaHHAs Ha MOCTPOCHUU U MCCIIEIOBAHUU
MaTeMaTUYEeCKUX MOJEel, TMepeceKaromascs ¢ aareopandeckol U TEOPETUKO-
(GYHKIIMOHAIPHOW JIMHUSAMH W BKIIOYAIOMIAs pPa3BUTHE M COBEPIICHCTBOBAHHE
TeXHUKHU aJredpanyeckux mpeoOpa3oBaHUil ISl pElIeHUs] YPaBHEHUM, HEPABEHCTB
U cucTeM; (OPMHUPOBAHUE CIOCOOHOCTH CTPOUTH M HCCICIO0BATh IPOCTCHUINHE
MaTeMaTHYE€CKUE MOJICNIH MPH PEIICHUU MPUKIAIHBIX 33/1a4, 3a/7a4 U3 CMEXHBIX U
cHeUaNbHBIX JUCIHUILINH,



- TeoOMEeTpUYecKas JHMHHS, BKJIIOYAIOUlas HAIVISIHBIE MPEJICTaBICHUS O
MPOCTPAHCTBEHHBIX (PUTypax M M3YUYEHHE MX CBOWCTB, (HOPMHUPOBAHHE U Pa3BUTHE
MIPOCTPAHCTBEHHOTO  BOOOpaKeHUs, pPa3BUTUE CIOCOOOB  TI'€OMETPUYECKHUX
M3MEPEHH, KOOPIUHATHOTO U BEKTOPHOTO METOIOB JIJIsl PEIIEHUSI MAaTEMaTHIECKUX
Y TIPUKJIAIHBIX 3a]1a4;
- CTOXacTH4YecKasl JIMHWS, OCHOBAaHHAs Ha pa3BUTUU KOMOMHATOPHBIX YMEHHH,
npecTaBIeHUN 0 BEPOSITHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSAX
OKpY’KaroIlero Mupa.

[Iporpamma paccunTana Ha MaKCUMaJIbHYIO Y4eOHYI0 Harpy3Kky B o0beme 234
yaca. B tom umcne 234 uyacoB - ayaurtopHble 3aHATHS (M3 HUX - 117 uvacos

npakTuueckue 3aHaTus). roropas arrectanus B popme sk3aMeHa Bo 2 cemectpe 1
Kypca.

Bun yueGHoil paboThbl KonunuecTBo yacos

OO6s3aTenpHas ayAUTOpHAs HAarpy3Ka (Bcero) 234
B TOM YHUCJIE:
NPaKTUYECKUE 3aHATUS 117

Wrorosas arrecranus B popme sK3amMeHa BO BTOpoM cemecTtpe 1 Kypca

B pasnene mporpammsl «CopaepkaHue ydeOHOW AUCIUILIMHBD) KYpPCHBOM
BBIICJICH MaTepUall, KOTOPBIH MPH U3YYCHUHU TUCITUTUITMHBI KOHTPOJITIO HE TIOIJIC)KHUT.

Cuctema OIeHKH JTOCTHKCHHUH TUTAHUPYEMBIX PE3yIbTaTOB OCBOCHHUS
nucrumimabl OY ] . 04 Maremartuka:

OcHoBHBIE MNMOKa3aTejM OuHeHKH | DopMbI M MeTOIbI
Pe3yibTaThl 00yuyeHUs pe3yJibTaTa U MX KPpUTEePUHU KOHTPOJISA U
OllEHKH Pe3yJIbTAaTOB
o0y4eHust
- c(OpPMHUPOBAHHOCTH | 3HAHUE POJIU MAaTEMATHKHU B HAYKE U | YCTHBIN ompoc,
MIPEACTABICHUI 0 | TEXHHKE, 9KOHOMHKE, | TECTUPOBAHHE, TPOBEPKA
MaTeMaTHKe KaK 4YacTd | MH(QOPMALIMOHHBIX TEXHOJOTHUSX U | HHAMBUAYATbHBIX
MHUPOBOU KYJIbTYPBI K MECTE | B poeCCHOHANILHOM | KapTOYeK-3aIaHUMH,
MaTeMaTHUKU B | IEITEIbHOCTH; MPOBEPKA  JIOMAIITHETO
COBPEMEHHOM BBITIOJTHCHHE apudmMeTHyecKux | 3a7aHusl,  BBITIOJHEHHE
IMBUIIM3AIUHA,  CHOcO0ax | IEMCTBHM HaJ YMCIIaMU, MpPaKTHYEeCKUX paboT u
OIMMCaHHS SIBIICHUI | HaXO0XICHUE MPUOIMKEHHBIX | KOHTPOJIBHBIX paboT 1O
peanbHOro MHpa Ha | 3HAYCHUU BEJIUYUH U | COOTBETCTBYIOLIUM
MaTEeMaTUYECKOM SI3BIKE; MOTPEUIHOCTEH; CpaBHEHHUE | TeMawm, MpOBEpPKa
YUCJIOBBIX BBIPAKEHUM. CaMOCTOSTCILHOU
paboThI Ha
MPaKTUYECKUX 3aHATHUSIX,
3aIlIUTa MPOEKTOB.




- c(OPMHUPOBAHHOCTh | IPABUIIHHO pUMEHseT | ppOHTANBHBIM  OMpOC,
IIpe/ICTaBICHUN O | MaTeMaTU4YeCKUe  METOJbl  JJIS | TECTUPOBAHUE,
MaTeMaTHYECKUX MOHATHUAX | PELICHUS 3a1a4 Pa3IUYHbIX | BBIIIOJIHEHUE
KaK BAKHEHIINX | IPOLECCOB OKpYXKAIOIIEro | IPaKTUYECKUX u
MaTeMaTHYECKUX MOJENAX, | MUpA.IIOHUMaET pa3nuyue | KOHTPOJBbHBIX  padorT,
[IO3BOJISIFOIIMX ONUCHIBATH | TPEOOBAHUN, NPEIBIBISIEMBIX K | SK3aMEH.
u U3y4yaTh pasHbI€ | J0Ka3aTeIbCTBAaM B MaTeMaTUKE Ha
MpOLECChl W SIBJICHUS; | IPAKTUKE; pPOJb AKCUOMAaTUKU B
MMOHMMaHHE BO3MOKHOCTU | MaTeMaTHKE, BO3MO>KHOCTh
aKCHOMAaTHYECKOI0 MOCTPOEHHUS MaTeMaTHYECKUX
IIOCTPOEHHUS TEOPMH  HA  AKCMOMATUYECKOH
MaTeMaTUYECKUX TEOPHIL; OCHOBE;

3HaUE€HUE  aKCUOMATUKH  JUIS

Opyrux olmnacrted 3HaHUS U JUIS

NPaKTUKH; BEPOSITHOCTHBIN

XapaKTep pa3jIUYHbIX MPOLECCOB U

3aKOHOMEPHOCTEH .
—  BIAJCHUE MeEToJaMH | 0000IIaeT  CrnocoObl  PEIICHHs | TECTUPOBAHUE,
JI0Ka3aTeNbCTB U | pallUOHANBHBIX,  IOKa3aTeJIbHBIX, | IPOBEPKa KapTOYeK-
AJIITOPUTMOB pelieHus, | JorapuGMUIEcKux, 3aJlaHul,
YyMEHHE HX MPUMEHSTh, | TPUTOHOMETPUYECKUX YPAaBHEHUN U | PpOHTANIBHBIN ompoc,
MIPOBOJUTH J0Ka3aTeNbHBIE | UX CUCTEM; BBITIOJTHEHHE
paccykJeHus B  XOJe MPAKTHYECKUX "
pelIeHus 3a/1a4; KOHTPOJBHBIX  pabor,

3aImTa IPOEKTa,
IK3aMEH.

— BIIQJIEHUE CTaHAApTHBIMU | - 00001aer crnocoObl pemeHus | ppoHTaNbHBIN onpoc,
pueMamMu pelleHNs | pAllMOHATIBHBIX,  IOKa3aTeJbHbIX, | BBIIOJHEHUE
panMoHaIbHBIX U | Torapu()Mu4ecKux, HPAKTUYECKUX u
UppalMOHAIBHBIX, TPUTOHOMETPUUYECKHX HEPABEHCTB; | KOHTPOJBHBIX  Pa0doT,
[I0Ka3aTebHbIX, - HCIIOJIb30BaHME IIPU pELICHHUM | 3alUTa IPOEKTa,
CTEINIEHHBIX, npuMepoB (OpMyIl, CBS3aHHBIX CO | SK3aMEH.
TPUTOHOMETPUUYECKHX CBOlcTBaMU CTEIeHEeH,

YpaBHEHUH U HEpPaBEHCTB, | JIOrapu(mMoB U

UX CUCTEM; UCIHOJb30BAHUE | TPUTOHOMETPUUECKUX (DYHKIIMHA

TOTOBBIX  KOMITBIOTEPHBIX

[Iporpamm, B TOM 4HCIIe IS

IIOMCKA IYTH pELICHHUs U

WJUTIOCTpaLuU peleHus

YpaBHEHUI U HEPABEHCTB;

- c(OPMHUPOBAHHOCTD | -3HAET OINpPE/EICHUs MPOU3BOJHOM, | (PPOHTANIBHBEI  OIpoc,
IIpeICTaBICHUN 00 | ee F€OMETPUYECKHUI U | IpakTUyeckas  pabora,
OCHOBHBIX MOHATHUAX | MEXaHUUYECKUH CMBICT; BBITOJIHEHHUE
MaTeMaTU4YeCKOT0 aHallu3a | MpaBuiIa u (dopMyIbl | HTHIUBUAYATbHBIX

U UX CBOWCTBax, BiajeHue | auddepeHupoBanus  (QyHKIMIA; | 3a1aHUIA Ha
YMEHHMEM XapaKTepU30BaTh | ONPEIEICHUE BTOPOM | MPAKTUYECKUX 3aHIATUAX

MIOBEJICHUE byHKIH,




HCIIOJIb30BaHUE
MOJIYYCHHBIX 3HAHUMN JUIsS
ONMCAHUS W aHaJlu3a
peanbHbIX 3aBUCUMOCTEM;

NPOM3BOJHOM, ee  (PU3MUECKH
CMBICI;

- TpPUMEHSET NPOU3BOAHYIO IS
HaXO0XK/IEHUs HEOOXOIUMBIX U
JIOCTaTOYHBIX YCIIOBUH
BO3pACTaHMS B YObIBaHHS (QYHKITUH,
CYLIECTBOBAHUS 3KCTPEMYMA;

- HUCIOJB3YyeT OOIIYI0 CXeMy
noctpoeHus rpadukoB (YHKIUH C
IIOMOILBIO IIPOU3BOIHOM;

JUIS  HAXOXJCHUS CKOPOCTH B
peaJIbHBIX Ipolieccax

BBIIIOJIHEHUE
IIPAKTUYECKHUX u
KOHTPOJBHBIX paboT
JK3aMEH.

— BIIAJICHUE OCHOBHBIMU
MOHATUSAMH O TIUIOCKUX U
MPOCTPAHCTBEHHBIX

-yM€eT paclio3HaBaTh HA YEPTEkKaAX
U MOJEISIX IPOCTPAHCTBEHHBIE
(GOpMBI; COOTHOCHUTH TPEXMEPHBIE

HHIUBUAYyaJIbHaA
IpakTH4eckas padora,
(GpoHTaNbHBIN OIpOC,

reoMeTpuYecKux (urypax, | 0ObEeKTHI C HX ONMHUCAHUSIMH, BBITIOJTHCHUE
WX OCHOBHBIX CBOWCTBAX; -yMEeT  ONHWCHIBATh  B3aUMHOC | HHJIWBHIyaTbHBIX
c(hOpMHPOBAHHOCTH pacroJioKeHue TIPSIMBIX U | 3alaHui Ha
YMEHHUS pacro3HaBaTh | INIOCKOCTEHW B IMPOCTPAHCTBE, | MPAKTUYCCKHUX 3aHATHSIX,
reoMeTpudeckne  (UTYpHI | apryMEHTHPOBATh CBOM CYXICHHS | KOHTPOJBHBIE paOOTHI 11O
Ha YepTekax, MOJACIAX U B | 00 3TOM pacrooKEeHUN TeMaMm,
pealbHOM Mupe; | - n300paxkaer B3aMMHOE | SK3aMeEH.
MPUMEHEHHE  W3YYEHHBIX | PacIOJIOKECHUS MIPSIMBIX "
CBOWCTB TI€OMETPUYECKHX | IIIOCKOCTEH B IPOCTPAHCTRE.
buryp u dopmyn s | -ymeeT aHaJIM3UPOBATH B
pelIeHNs] TEOMETPHUYECKUX | MPOCTEHIINX —CIy4asX B3aHMMHOE
3amad " 3amad C | pacnoyioxXeHHe 00BEKTOB B
MPAKTUYECKHM POCTPAHCTBE;
COJICpKAHHUEM; -yMeeT H300pakaTb OCHOBHBIE

MHOTOTPAaHHHKH W KpYIJbIe TeJa;

BBITOJIHSACT YEPTEXKH TI0 YCIOBUSIM

3ajad.

-yMeeT  CTPOMTh  MPOCTEHIINE

ceueHUsI Ky0a, IPU3MBI, TUPAMUJIBI

-yMEeT peliath IIaHUMETPHUYECKHE

U MIPOCTEHIIINE CTEPEOMETPHUICCKUE

3aauu Ha HaAXOXKICHUE

TCOMETPUYECKUX BEIUYUH (JUIHH,

yrjaoB, IUIomaaed, oO0bEMOB). -

TIPOBOJTUT JI0Ka3aTeNbHbIC

pacCcyXJIeHUsT B XOJAE PpCIICHUs

3ajad,

-HCTIOJIb3yeT pHOOpEeTEHHbBIE

3HAHWUSI U YMEHHS B MPAKTHYECKOU

NEeSITeNbHOCTH W TOBCEIHEBHOM

KU3ZHU
- c(hOpPMUPOBAHHOCTH | -BBIYUCIICHUE KOMOMHATOPHBIX | QPOHTANBHBIN  OMpOC,
MIpeICTaBICHUIA 0 | 3a1a4 MeTOI0M Tiepedopa, a TakXKe C | TECTUPOBAHUE,
mpoleccax ¢ SBIEHUSX, | UCIOJIb30BAaHUEM TOTOBBIX JOPMYIT; | BHITIOJHEHHE
MMEIOIUX BEPOSTHOCTHBIN | -BHIYMCICHUE MPOCTEHUIITNX CIYyYaeB | MPAKTHIECKUX u
XapakTep, CTaTUCTUYECKHX | BEPOSITHOCTU COOBITHI Ha OCHOBE | KOHTPOJBHBIX  padoT,
3aKOHOMEPHOCTSX B | MMOJICUETA YMCIIa UCXOJIOB; DK3aMEH.




peanbHOM MHUpPE, OCHOBHBIX

MOHATUAX  DJIEMEHTAPHOU
TEOpUHU BEPOSITHOCTEM;
YMEHHUI HaX0JUTh "
OIICHUBATh  BEPOSITHOCTH

HACTYIUICHUs] COOBITUH B
MPOCTEHIINX MPAKTHUYECKUX
CUTyallUsIX ¥  OCHOBHBIC
XapaKTEPUCTUKHU
CIy4alHbIX BEJIMYMH;

- COCTaBJIICHME JHMarpaMM H
rpaduKOB JUIsl aHAIM3a YHCIOBBIX
JTAHHBIX u uHpOpMaLUn
CTaTUCTUYECKOI'O XapaKTepa.

BJIAJICHUE HaBbIKAMHU
HCIIOJb30BAHNASL  T'OTOBBIX
KOMIIBIOTEPHBIX MPOrPAMM
IIpU PEIICHUH 3a4a4.

-UCTIOJIb3YyeT pHOOpPETEHHBIC
3HAHHSI U YMCHHS B TIPAKTHUECKOUN
JESTSIIbHOCTH

TECTHPOBAHUE,
BBITIOJTHEHHUE
MPAKTUYECKUX padoT

TeMbI IPOEKTOB:

MO,HGJII/I MHOTOI'PaHHHKOB.

YpaBHEHHUS C MOJYJIEM.

I'eomeTrpus no EBknuia B ouepkax u 3ajavax.

KpaCOTa MAaTCMATHUKHU B 3a/1a49aX Ha pa3pC3aHuc.

MareMmaTuka B APXUTCKTYPC.

Maremartuka B )KHUBOIHCH.

Marematuka u ['apMoHUs.

OOBeMEBI 1 Iiomaaun HOBerHOCTefI IMPpaBHUJIBHBIX MHOT'OT'PAHHUKOB U TCJI

BpalllCHU:.

Taiina rapmonuu "[Iponopuus. OCHOBHOE CBOMCTBO MPOMOPIUN".

I'eomeTpus JlobaueBckoro.

3arajkv MUpaMuibl.

I'eomerpuueckue hopmbl B UCKYCCTBE.

['padbl 1 ux MpuMEeHEHUE B apXUTEKTYPE.

Marpuynas anredpa B 5JKOHOMUKE.

[TocTpoenue rpaduKoB CIOKHBIX (YHKIIHA.

HecrtangapTHbie criocoObI pemieHus KBaIpaTHBIX YPaBHEHUIA.

TpeyronbHuk Diinepa-bepHyu.
HcTtopus maTremMaTHueCcKuX OTKPBITHIA, OMorpadun yUeHbIX-MaTeMaTHKOB.
Benukue 3agaun maremartuku. KBaaparypa kpyra.

TeMbl KOHCYJIbTALMIA:



JlencTBUsA HAZl KOMIUIEKCHBIMU YUCIIAMU.
[IpeoOpazoBaHuEe BBIpAXKEHUI, COJIEPIKALTUX KOPHHU.
[IpeoOpazoBaHuEe BBIpAXKEHUM, COJIEPKAITUX CTETICHHU.
[IpeobpazoBanue JorapuPMUUECKUX BHIPAKECHUI.
ITeprieHauKyIISp U HAKJIIOHHAS.

Bexrtops!.

OCHOBHBIE TPUTOHOMETPUUECKHUE TOKIECCTBA.
[IpeobpazoBaHUe TPUTOHOMETPUUECKUX BBHIPAKEHUH.
Pemienue npoctelmmx TPUroHOMETPUUYECKUX BHIPAKEHU .
UccnenoBanue GyHKINH.



3.MECTO OBIIEOBPA3OBATEJIbHOM YUEBHON JUCIUIIJINHGI B
YUYEBHOM IIVTAHE

O6mieoOpazoBatenbHas ydyeOHass aucuuminHa OYn.04 Maremartuka
OTHOCUTCSA K TIpeIMETHOH oOnact «MartemaTka W HWHPOpMATHKa» M K
o011e00pa3oBaTeIbHOMY  y4eOHOMY IHKIY OCHOBHOM  MpodecCHOHAIBHOM
00pazoBaTeILHOM MTPOTPaMMbI CPEIHETO MPOdhEeCCHOHAIBHOTO 00pa3oBaHus Ha 0aze
OCHOBHOTO 001miero o6OpazoBanusi ¢ ydetom TpedoBanuit OPI'OC CIIO mo
cnenuansHocT 43.02.15. «IloBapckoe W KOHAUTEPCKOE MEJI0» COLUUAIBHO-
SKOHOMUYECKOTO MPpodust MpodhecCUOHATBHOTO0 00pa30BaHUsL.

N3yuenue oOmeoOpa3oBarenbHoit  yueOHoi  aucuuruinasl - OV In.04
MarteMaTrka TECHO CBSI3aHO C TAKUMU JAUCITUIUIMHAMH, KaK (u3uKa, HHPOpMaTHKa,
XMMHS, DKOHOMHKA, OHa SBJSETCA MPONEACBTUKOM K HM3YYCHHUIO Kypca
«MHpopMaTrKa 1 HHPOPMAITMOHHBIC TEXHOJIOTHI.

OcHOBY TmporpaMMbl  COCTaBISIET  COJIEpPKaHHWE, COTJACOBAaHHOE C
TpeOOBaHUSAMH  ()eIepaATBHOTO  KOMIIOHEHTa TOCYJapCTBEHHOTO CTaHAapTa
cpeaHero (IOJIHOT0) 00IIero o0pa3oBaHus .

Peamuzammss  oOmux meneld  HW3ydyeHHUS  MaTEMaTHKHA — TPAAUIIMOHHO
dbopMupyeTcst B UeThIpeX HANpaBICHUSIX — METoau4YecKoe (o0Iiee mpeacTaBieHue
00 uaesx W MeToJax MaTEeMaTHKH), MHTEJUIEKTyaJIbHOE pPa3BUTHE, YTHIMTAPHO-
nparMaTUyeckoe HampapjieHue (OBJIaJlecHHEe HEOOXOAUMBIMU KOHKPETHBIMU
3HAHUSIMU M YMEHHUSMH) U BOCIIUTATEIHLHOE BO3/ICHCTBHE.



4. PE3YJIBTATBI OCBOEHUSA OBYYAIOIIUMUCS
OBIIEOBPA3OBATEJBbHOM YYEBHOM JUCIHUIIJIMHBI
OY/in. 04 MATEMATHUKA

B coorBerctBun ¢ ®I'OC CIIO ycTaHOBIEHBI cieayrolue TpeOOBaHHS K
pe3yibTaTaM OCBOCHUSI 00yUYaroIIMMUCS 00pa3oBaTeIbHON yUeOHON MUCIUILIMHBI
OVY/n. 04 MatemaTuka:

* IUYHOCHIHBIX:

— c(OpMUPOBAHHOCTH MPEACTABICHUN O MaTEeMaTUKE KaK YHUBEPCAIBLHOM SI3BIKE
HayKH, CPEACTBE MOJCIHPOBAHMS SBJICHHN M TMPOIECCOB, HACIX U METOAaxX
MaTEMaTUKH;

— TOHMMAaHWE 3HAYMMOCTH MATEMATHKH I HayYHO-TEXHHYECKOI'O Tporpecca,
c(hOpMUPOBAHHOCTh OTHOIICHHUS K MaTeMaTHKE KaK K 4acTU OOIedesIOBEUeCKOi
KyJIbTYpPhl 4epe3 3HAKOMCTBO C HMCTOPUCH pa3BUTHS MaTEMaTHKH, JBOJIIOIMCH
MaTEMaTUYCCKUX HJICH;

— pa3BUTHE JIOTMYECKOTO MBIIIJIEHUS, TPOCTPAHCTBEHHOTO BOOOpPaKEHUS,
ANTOPUTMHUYECKON KYJIBTYPhl, KPUHTHYHOCTH MBIIIICHUS Ha YPOBHE, HEOOXOIUMOM
1S Oyayied mpodecCHOHAIBHOM JAeSATeTbHOCTH, ISl TIPOOJDKEHHS 00pa30BaHMUsI
U caM0o0Opa30oBaHus;

— OBJIaJICHUE MATeMAaTHMYECKHUMH 3HAHUSIMH U YMEHUAMH, HEOOXOIUMBIMHU B
MIOBCETHEBHOM JKU3HMU, JIJIs1 OCBOCHUSI CMEKHBIX €CTECTBEHHO-HAYUHbBIX TUCHUTIIINH
U JUCUUIUIMH TNpo¢deCcCUOHANBHOTO IWKIA, A TOJIydeHHs 0Opa3oBaHHsS B
00JacTsaX, HEe TPEOYIOIUX YIIIYOJIEHHOW MaTeMaTUYeCKON MOATOTOBKHY;

— FOTOBHOCTH M CITOCOOHOCTH K 00pa30BaHHIO, B TOM YHCIIE CaMOOOPa30BaHMIO, Ha
NPOTSKEHUU BCEU KU3HU; CO3HATEIILHOE OTHOIICHHE K HEMPEPHIBHOMY
00pa3oBaHUI0 KaK YCJIOBHIO YCIEHNIHOW MpodeCcCHOHATbHOW W OOIIEeCTBEHHOM
NeSITETHHOCTH;

— TOTOBHOCTb M CIIOCOOHOCThH K CaMOCTOSITEIIbHOM TBOPYECKON M OTBETCTBECHHOM
NeSITEHHOCTH;

— TOTOBHOCTh K KOJUIGKTUBHON pabOTe, COTPYIHUYECTBY CO CBEPCTHHUKAMU B
o0pa3oBaTeIbHOM,  OOIIECTBEHHO  IOJIE3HOH,  Y4eOHO-HCCIIEIOBATEIIHCKOM,
NIPOEKTHON U APYTHUX BUJIAX JESITEIbHOCTH;

— OTHOIIIEHHE K TPOo(EeCCHOHATBHON NEATeTbHOCTH KaK BO3MOXKHOCTH y4acTUs B
pPEIICHUH JIMYHBIX, OOIIECTBEHHBIX, TOCYJapCTBEHHBIX, OOIIEHAIMOHATHHBIX
npooem;

* MemanpeomemHvlx:

— YMEHHE CaMOCTOSATEIIBHO ONPEACNIATh eI AeATEIPHOCTH U COCTABISTh TIAHBI
NEeATEeNbHOCTH; CaMOCTOSITEITLHO OCYIIIECTBIISTH, KOHTPOJUPOBATH "
KOPPEKTUPOBATh JCSATEIBHOCTh; HCIOJIB30BaTh BCE BO3MOXHBIE PECYPCHI IS



JOCTUKEHUS IOCTABJIEHHBIX LEJEH U peaau3alny IUIaHOB eI TEIbHOCTH; BBIOUPaTh
YCIICIIHbIE CTPATETUU B PA3IMYHBIX CUTYalUAX;

— yMEHUE NPOAYKTUBHO OOLIATHCS U B3aUMO/IEMCTBOBATH B IPOLIECCE COBMECTHOM
NEeSATENbHOCTH, YYUTHIBATh MO3UMLUUU JPYIMX YYAaCTHHKOB JICSITEIbHOCTH,
3¢ PeKkTUBHO pa3pemaTh KOH(IUKTHI;

— BJAQJCHUE HaBbIKAMHM I[I03HABATEJIbHOW, Y4eOHO-HCCIEI0BATENbCKON U
IPOEKTHON JIeSITEIbHOCTH, HaBBIKAMHU pa3pellieHus NpoOsieM; CrIocoOHOCTh H
TOTOBHOCTB K CAMOCTOSATENIbHOMY MOUCKY METOJOB pELICHUS PAKTUYECKUX 3a]1aY,
NPUMEHEHHUIO PA3JIMYHBIX METOJOB MTO3HAHUS;

— TOTOBHOCTb M  CIOCOOHOCTH K CaMOCTOATENbHOW WH(OPMAIMOHHO-
NO3HABATEIBHOMN JEATENbHOCTH, BKIIOYAs YMEHUE OPUEHTUPOBATHCS B PA3TUUHBIX
UCTOYHHKAX WHMOpMAalMK, KPUTHYECKH OICHUBATH W HHTEPIPETHPOBATH
UH(OpPMAIIHIO, TOTYYAEMYIO U3 Pa3IMYHBIX HCTOYHHUKOB,;

— BJIQJICHHUE SI3BIKOBBIMU CPEACTBAMU: YMEHHUE SICHO, JIOTUYHO M TOYHO H3JIaraTh
CBOIO TOUKY 3pEHHs, UCIIOIb30BATh aJ€KBATHBIE SI3bIKOBBIC CPE/ICTBA;

— BIIaJICHUE HaBbIKAMU MO3HABATEIbHOM pedIeKCUU KaK OCO3HAHUS COBEPIIAEMbIX
JEUCTBUN W MBICIUTENBHBIX MPOLIECCOB, UX PE3yJbTaTOB MU OCHOBAHUMU, TPaHUIL
CBOETO 3HAHUS W HE3HAHUS, HOBBIX IMO3HABATENBHBIX 33/7a4 M CPEACTB IJIs MX
JTOCTUKEHHUS;

— LIEJIEYCTPEMIIEHHOCTh B IIOUCKAX M MPUHATHH PELIEHUH, COOOPa3UTEIbHOCTh U
UHTYULUS,, Pa3BUTOCTh IMPOCTPAHCTBEHHBIX MPEACTABIEHUH; CIOCOOHOCTH
BOCIIPUHUMATh KPAacoTy U TapMOHHUIO MHPA;

* HPEOMEMHbBIX:

— Cc(pOpMHUPOBAHHOCTh MPEACTABICHUII O MaTeMaTUKE Kak YacTd MHPOBOMH
KyJIbTYpbl U MECTE€ MAaTEMAaTUKU B COBPEMEHHOMN LIMBUIN3ALUH, CIOCO0AX OMMCAHMS
SBJICHUI pealbHOr0 MUPA Ha MaTEMaTUYECKOM SI3BIKE;

— BJIQJICHHE HAaBbIKAMU HCIIOJIb30BaHUS TOTOBBIX KOMIBIOTEPHBIX MPOTrPaMM MPHU
pELIeHNH 3a4ad4;

— Cc(pOpPMUPOBAHHOCTh MPEACTABIEHUH O MaTeMaTHYEeCKUX MOHATHUSAX Kak

BOXHEUIINX MaTEeMaTHYECKUX MOJENAX, IMO3BOJIIOIIMX ONHUCHIBaTh M U3Yy4aTh
pa3HblE NPOLECCHl W SBJIEHUS; IMMOHUMAHUE BO3MOXXHOCTH aKCHOMATHYECKOIO
OCTPOECHUSI MAaTEMAaTUUECKUX TEOPUI;

— BIAJCHME METOJaMU JO0Ka3aTeJIbCTB M aJTOPUTMOB pEIIEHUS, YMEHHE HUX
OPUMEHSATh, IPOBOIUTH JI0Ka3aTeIbHbIE PACCYKICHUS B XO/I€ PEIICHUS 3a/1aY;

— BIAQJCHHE CTAHJAPTHBIMM TNpHUEMaMH  pEHICHHUS  palMOHANbHBIX U
UppaIOHANTbHBIX, TTOKA3aTeNbHBIX, CTENCHHBIX, TPUTOHOMETPUUECKIX YpaBHEHHI
¥ HEPaBEHCTB, X CHUCTEM; HCIIOJIb30BAHUE TOTOBBIX KOMIBIOTEPHBIX MPOrPaMM, B
TOM 4YHCIIE Ui MOMCKA MyTH PEUICHHs] M WUTIOCTPAIMM PEIICHHs ypaBHEHUU U
HEPaBEHCTB;



— c(hOpMUPOBAHHOCTH MPEACTABICHUNA 00 OCHOBHBIX MOHSATUSIX MAaTeMaTHYECKOTO
aHajgu3a W UX CBOMCTBax, BIAJEHUE YMEHUEM XapaKTEPU30BaTh ITOBEJICHUE
GyHKIMI, UCTIOIB30BaHUE MOTYUSHHBIX 3HAHUM JJIs1 OTIMCAHUS U aHAJIN3a PEAIbHBIX
3aBUCHUMOCTEH;

— BIIQJICHUE OCHOBHBIMU TIOHSATUAMH O IUIOCKUX M MPOCTPAHCTBEHHBIX
TEOMETPUYECKUX (PUTYypaX, UX OCHOBHBIX CBOMCTBAX;

- chOpMUPOBAaHHOCTL YMEHHMsI paclio3HaBaTh TreoMeTpuyeckue GUrypsl Ha
yepTekax, MOJCNISIX M B peajbHOM MHpPE; NMPUMEHEHUE H3YYCHHBIX CBOWCTB
reoMeTpudecKkux Guryp u Gopmyn AJist pelieHus] TeOMETPUUECKUX 3a/1a4 U 3aj1ad ¢
MPAKTUYECKUM COJIepKaHUEM;

— c(pOpMHUPOBAHHOCTh NPEACTABICHUNA O TMpoleccax W SBICHUSIX, HMEIOIINUX
BEPOSITHOCTHBIN XapaKkTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B peaibHOM MUDE,
OCHOBHBIX TOHSITUSIX AJIEMEHTAPHON TEOPUU BEPOSTHOCTEU; YMEHUM HAXOAUTh U
OIICHUBATh BEPOSTHOCTH HACTYIUICHUS COOBITUH B MPOCTEHIIMX MPAKTUYECCKUX
CUTYAIUsX U OCHOBHBIC XapaKTEPUCTUKU CIyUYalHBIX BEJTUYUH;

Kpome ToOro, B mpoiecce OCBOCHHS JUCHHMIUIMHBI  MPOUCXOIUT
dbopmupoBaHue OOIMIMX KOMIIETCHIIMH B paMmkax (eaepaqbHOro KOMIIOHEHTA
rOCy/IapCTBEHHOTO 00pa30BaTEIbHOTO CTaHAApPTa CPEIHETO IOJHOro OOIIEro
obpazopanus B npenenax OITOIT CIIO:

OK 01. Beibupatb crnocoObl pelieHus 3afad MpoQecCHOHANBHON 1eITeNbHOCTH,
IPUMEHUTENBHO K Pa3JIMYHbIM KOHTEKCTaM.

OK 02. OcymecTBisaTh TOWCK, aHAIM3 MW HHTEPIpPETAlUi0 HHpOpMAINH,
HEOOXOIMMOM /JIs BBITIOJIHEHHS 3a71a4 PO (HEeCCUOHATBHON NeATEILHOCTH.

OK 03. IlmanmpoBath M peaau30BBIBaTh COOCTBEHHOE NPO(EeCCHOHANTBHOE H
JUYHOCTHOE Pa3BUTHE.

OK 04. PaGorath B KOJUIEKTUBE W KOMaHe, 3(()EKTUBHO B3aUMOJCHCTBOBATH C
KOJUIETaMH, PyKOBOJICTBOM, KJIUEHTAMH.

OK 05. OcymecTBiasiTh YCTHYIO W NHUCBMEHHYIO KOMMYHHUKAIMIO Ha
rOCY/IapCTBEHHOM SI3bIKE C YYETOM OCOOCHHOCTEH COIMANIbHOTO M KYJIHTYPHOTO
KOHTEKCTA.

OK 06. IIposiBAsiTh IpakIaHCKO-NMATPUOTUUYECKYIO MO3ULHUIO, AEMOHCTPUPOBATH
OCO3HAHHOE TIOBE/ICHHE Ha OCHOBE TPAJAUIIMOHHBIX 00IIIEYETOBEUECKIX IIEHHOCTEH.
OK 07. CognelicTBOBaTh COXpAaHEHHUIO OKPY>KAlOLIEH Cpebl, peCypcocOepexeHuIo,
3¢ (HEeKTUBHO NEHCTBOBATH B UPE3BHIUYAWHBIX CUTYAITUSX.

OK 08. Hcmomnw3oBaTh cpenctBa (U3UYECKOW KyJIbTYPHI JUISI COXpPaHEHUS W
YKPETUICHUs 3JI0pOBbsi B TIpolecce TNpodhecCHOHATBHOW JACSITEIBHOCTH W
MoAAep>KaHusI HEOOXOAUMOTO YPOBHS (PU3MUECKON MOATOTOBICHHOCTH.

OK 09. HUcnonb3oBaTh MH(MOPMALUOHHBIE TEXHOJOTMU B MPO(EeCCHOHAIBHOM
NEeATEeNbHOCTH.



OK 10. ITonp30BaThcst mpodeccuoHaIbHON JOKYMEHTAUENH Ha TOCYJapCTBEHHOM U
MHOCTPAHHOM $I3bIKE.
OK 11. [TnanupoBaTh NpeaNPUHUMATENBCKYIO AEATENBHOCTD B TPOPECCUOHATBHON

chepe.

5.COJAEP)KAHUE YUYEBHOM JUCHHUIIJINHBI
Beenenmue.



MaremaTika B HayKe, TEXHHKE, YKOHOMHUKE, MH(GOPMAIMOHHBIX TEXHOJIOTHSIX M
MPAKTUYCCKON JmesaTenbHOCTH. llemn W 3amaym  W3ydeHWs MaTeMaTUKH B
YUPEKIECHUSIX CPETHETO TPOPECCHOHATBFHOTO 00pa30BaHMUs.

Pa3nen 1. Pa3BuTHe NOHATHS 0 YHCJIE.

Lensie u panuoHansHble uucna. JleiicTButenbHbie uyucia. [IpubnamxeHHbIE
BbIYUCICHUS. [Ipubnusicennoe 8b1uucIeHUsl.

Komnnexchoie wucna.

Paspnen 2. Kopuu, crenenu u Jiorapugmsi.

Kopnu u crenenn. Kopau HaTypaibHOM CTENIEHU U3 YKCIIa U UX CBOKCTBA. CTeneHn
C pallMOHAJIBHBIMH IOKa3aTelsIMM, X CBOMCTBA. CTENEHU C JAEHCTBUTEIBbHBIMU
nokazarensimMu. Cgoticmea cmeneru ¢ 0eucmeumenbHblM NOKA3aAmeeMm.
Jlorapupm. Jlorapugm umeaa. OcHOBHOE JOTapU(PMUYECKOE TOXKIECTBO.
JlecsaTuunble U HartypalibHble jorapudmel. [IpaBuia neilictBuii ¢ norapudmamu.
Ilepexon kK HOBOMY OCHOBAaHHUIO.

IIpeoOpa3zoBanue aJredpan4ecKux BbIPA'KeHHU . [Ipeo6pazoBanue
palMOHAJIbHBIX, UPPALMOHATIBHBIX CTEIICHHBIX, MOKa3aTEIbHbIX u
JAorapu(pMUYECKUX BBIPAKEHUH.

Ilpakmuueckue 3anamus.

Apudmernyeckre ASHCTBUS HAJ YMCIaAMU, HAXOXIEHUE TPUOIMKEHHBIX 3HAUCHHH
BEJIMYMH W TIOTPEIIHOCTeH BBIUMUCICHUM (aOCOMIOTHOW U  OTHOCUTEIHHON),
CpaBHEHHE YHCIIOBBIX BbIpaKeHUH. JleCTBHS HaJ KOMIUIEKCHBIMU YHCIIAMMU.
Brruuciienue u cpaBHEeHUE KOPHEM.

[IpeoGpazoBaHre BEIPAXKEHHM, COAEPIKALIUX KOPHHU.

Haxoxnenue  3HaueHUN  CTENEHEM €  palMOHAIBbHBIMH  MOKA3aTEJSIMHU.
[IpeobpazoBaHust BEIpa)KeHUH, COIEPIKAIINUX CTEIICHH.

Haxoxnenue 3HaueHuit jgorapudma mo mpous3BOILHOMY OCHOBaHUIO. Ilepexonm ot
OJIHOTO OCHOBaHMSI K ApyroMy. Beruncienue u cpaBHEHUE Jorapu@mos.

Pemenne norapudMudecKux ypaBHEHUH.

Paznen 3. IlpsiMble M JIOCKOCTH B POCTPAHCTBE.

[IpsiMBIE M IUIOCKOCTH B MPOCTPAHCTBE. B3auMHOE pacmoioKEeHHe IBYX NPSIMBIX B
npoctpaHctBe. llapamnensHocTs mnpsiMoM W muiockoctu. [lapanmenbHOCTH
mwiockocret. [lepneHauKynspHOCTh NPSAMOM U IUIOCKOCTH. llepneHnukynsp u
HAKJIOHHAs. YTOJ MEXY NPSIMOM M IIOCKOCTHIO. JIByrpaHHbINA yroi. Yo MEXIy
IJIOCKOCTSIMU. [lepneHInKyasspHOCTh ABYX MJIOCKOCTEM.

I'eomeTpuueckue mpeoOpa3oBaHus MPOCTPAHCTBA: MapajuIeNIbHBIM IEpPEHOC,
CUMMETPHUS OTHOCUTEIBHO IUIOCKOCTH.

[lapamnenbHoe  NpPOEKTHPOBAHUE.  [l10wadb  OpmMO2OHANLHOU — NPOEKYUU.
N3006pakeHne mpoCTpaHCTBEHHBIX QUTYP.

Ilpakmuueckue 3anamus.

[Ipr3Haky B3aMMHOTO PacIoNO0KEHUS PSMBbIX.

[leprieHAUKYJISIp U HAKJIOHHAS K INIOCKOCTH. YTOJ MEXIY MPAMON U MIIOCKOCTBIO.
TeopeMbl 0 B3aMMHOM PACIIOJI0KEHUH MTPSMOM U TNIOCKOCTH.



Teopema 0 Tpex NEPIECHAUKYIISIPaX.

Pasjnen 4. DineMeHTbl KOMOMHATOPHKH.

OCHOBHbBIE MOHATUS KOMOMHATOPUKH. 3aJayd Ha MOJCYET 4YMCa pa3MELICHU,
NepeCcTaHOBOK, coueTaHuil. PemieHue 3amay Ha mepebop BapuanToB. Dopmyna
o6unoma Hprotona. CoiicTBa OMHOMUHAJIBHBIX KO3(h(UIMEHTOB. TpeyrojbHUK
[Tackaus.

Ilpakmuueckue 3anamus.

Pemienrie KoMOMHATOPHBIX 3aa4.

Paspnen S. KoopauHaTsl M BEKTOPBI.

[IpsimoyrosibHas (JIekapToBa) cUCTEMa KOOpAMHAT B mpocTpaHcTBe. Dopmyna
PACCTOSIHUSI MEXTY ABYMsI TOUKaMH. Y paBHEHUS cepbl, TNIOCKOCTH U MPSIMOIA.
Bekropel. Monyns BekTopa. PaBeHCTBO BekTOpoB. CllokEeHHWE BEKTOPOB.
YMHOXXEHHE BEKTOpa Ha 4uC0. Pa3iiokeHHe BEKTOpa MO HAIpPaBICHUAM. YTOII
Mexay AByMsa Bektopamu. [Ipoexnmst BekTtopa Ha ocb. KoopamHaTtel BekTOpa.
CkassipHOE IPOU3BEICHUE BEKTOPOB.

Hcnonp3oBaHne KOOpAMHAT MU BEKTOPOB IIPU PEUICHUM MAaTeMaTUYECKUX U
IIPUKJIAJHBIX 3a/1a4.

Ilpakmuueckue 3anamua.

JlekapToBa cucTemMa KOOpAMHAT B IIPOCTPAHCTBE.

VYpaBHEHHE OKPYKHOCTH, cCQepbl, IUIOCKOCTU. PaccrosiHME MEXIy TOYKaMHU.
JlelicTBUS ¢ BEKTOpaMH, 3aJaHHBIMH KoopAauHaTamMu. CKalsipHOE INPOU3BEIICHUE
BEKTOpPOB. BEKTOpHOE ypaBHEHUE NIPSIMOU U INIOCKOCTH.

Pa3nen 6. OCHOBBI TPUTOHOMETPHH.

OcHOBHBIE TIOHATHA.

Pannannas mepa yrma. BpamarensHoe asukeHue. CUHYC, KOCUHYC, TaHT€HC WU
KOTaHI'€HC YHUCJIa.

OcHOBHBIE TPUTOHOMETPHUYECKHE TOKIECTBA.

®opmyiibl nipuBesieHus. Dopmynbl crnoxeHuda. Dopmyinsl yaBoeHus. Dopmyiisl
IIOJIOBUHHOIO YTJIA.

IIpeoOpa3zoBanus NMPOCTEeHIIUX TPUTOHOMETPHYECKHX BbIPaKECHUI.
[IpeoGpa3oBanne CyMMbl TPUTOHOMETPUUYECKUX (GYHKIMNA B TPOU3BEIACHUE W
NPOU3BEACHUS B CyMMYy. BpIpakeHWe TpUTOHOMETpUUYECKHX (YHKIMI depe3
TaHI'€HC TTOJIOBUHHOT'O apr'yMEHTA.

Tpuronomerpuyeckue ypaBHeHUs 1 HEPABEHCTBA.

[Ipocreiimue TPUTOHOMETPUYECKHUE YpaBHEHMUS. [Ipocreiimme
TPUTOHOMETpPUYECKHE HepaBeHCTBA. OOpaTHBIE TPUTOHOMETpHUYECKHE (DYHKITUU.
ApPKCHHYC, ApKKOCUHYC, apKTaHT'€HC.

Ilpakmuueckue 3anamus.

OCHOBHbBIE TPUTOHOMETPUYECKHUE TOXkJecTBa. PopmMmyibl mpuBeacHUs. DOpMYIIbI
cnoxenus. @opmMynbl ABOMHOrO aprymeHtra. @opMysbl MOJOBUHHOTO apryMEHTA.
[Ipocreiimmne TPUroHOMETPUUECKUE YPABHEHHUS.

OOGpaTHbie TPUTOHOMETPUYECKHE (PYHKIIMH: aPKCUHYC, ADKKOCUHYC, aPKTAHT'EHC.



Paznen 7. ®yHKuuM, UX CBOMCTBA M rPauKH.

®yuknuu. O0nacTh ONpeAeNeHUs U MHOXKECTBO 3HA4YeHMM; rpapuk (QyHKIuH,
nocTpoeHue rpauKoB PyHKIUMN, 3aJaHHBIX Pa3IUYHBIMU CITIOCOOAMHU.

CeoiictBa pyHkuMu. MOHOTOHHOCTb, YETHOCTh, HEUETHOCTh, OTPAHHUYEHHOCTb,
NepuoaANYHOCTh. [IpOMeXyTKH BoO3pacTaHus © YOBIBaHHSA, HaWOOIBIIEEe W
HaVMEHbIIIEE 3HAYCHHUS, TOYKH OKCTpeMyma. ['padudeckas HHTEpIpETAIIHS.
[TpumMepsl yHKIIMOHATBHBIX 3aBUCUMOCTEH B peajbHBIX MPOIEccax U SIBICHUSIX.
Apudpmernyeckue onepaunu Haj GyHKUUAMH. CrioxxkHass QyHKIUS (KOMIO3UIUA).
[lonsitue o HenpepblBHOCTH GyHKuMH. Obpamuvie @yukyuu. Obaacms
onpedeieHus u obnacms 3HaveHul oopammuou Gyukyuu. I pagux obpammuoll
@dyHKyUuu.

CreneHHble, MOKa3aTejdbHble, JorapupMmuyeckne M TPUTOHOMETPHYECKHE
(pyHkun.

Omnpenenenus GyHKIUI, UX CBOWCTBA U TpapUKH.

[IpeobpazoBanus rpadukos. [lapamnenpHbI MEPEHOC, CAMMETPHUSI OTHOCUTEIIEHO
ocell KOOpJAWHAT M CUMMETPHUS OTHOCHUTEIBHO Hadaja KOOPAMHAT, CHUMMETpPHS
OTHOCHTEJIFHO MPSIMOU Y= X, PacTsSHKEHHE U CKaTHE BIOJIb OCEH KOOPIHUHAT.
Ilpakmuueckue 3anamus.

UccnenoBanue GyHKINH.

[IpeobpazoBanus rpaduka QyHKIIHH.

CrerneHHas QyHKIMS, €€ CBOMCTBA U rpaduK.

[Toka3arenbHast GyHKIUS, €€ CBOMCTBA U Tpad UK.

Jlorapudmudeckasi GpyHKIIHS, €€ CBOHCTBA U Tpaduk.

Paznen 8. Muororpannuku. Tesia 1 moBepXHOCTH BpalleHHUS.

Bepmiunpl, pebpa, rpaHu MHOTOrpaHHHKa. PasBepTka. MHOTrOrpaHHBIC YIJIBL.
Brinykiible MHOrOorpanHuku. Teopema Ditiiepa.

[Ipusma. Ilpsimas u HakimoHHas npusma. [IpaBuibHas npusma. Ilapauienenunes.
Ky6. Ilupamuna. [IpaBunbHas nupamuaa. YceueHHas nupamuaa. Terpasp.
CummeTpuu B Ky0e, B mapaJljiesienuIeie, B IPU3Me U MUpaMU/IE.

Ceuenuss kyb0a, mpu3Mbl u nupamuabl. llpencraBieHne o0 MOPaBUIBHBIX
MHOTOTPaHHUKAaX (TETpadap, KyO, OKTa’Ap, AOJAEKAIP U UKOCAIID).

Hunuaap u konyc. Y ceueHHbIN KoHyc. OCHOBaHME, BHICOTA, 0OKOBAst TOBEPXHOCTH,
oOpasyromas, pa3BepTka. OceBble CEUCHUS U CEUCHUs, MapaiebHbIe OCHOBAHMIO.
lap u cdepa, ux ceuenus. KacarenbpHas mIockocTs K chepe.

Ilpakmuueckue 3anamus.

Haxox1eHne 0CHOBHBIX 3JIEMEHTOB MPU3MBI.

Haxoxenre OCHOBHBIX 3JIEMEHTOB MUPAMU/IBL.

unmuHAp, OCHOBHBIE 3JIEMEHTHI, CEYEHUS.

Konyc, OCHOBHBIE 3JIEMEHTBI, CEYCHHS.

lap u cdepa, ux ceyeHwus.

Paznen 9. Hauaaa MmaTeMaTH4eCcKOro aHaJIu3Aa.



ITociienoBaTe IbHOCTH. CnocoObl  3aaHusi M CBOWCTBA  YHMCIIOBBIX
[I0CJICIOBATEIILHOCTEN. Ilonamue 0 npeoene nocne0o8amenbHOCmu.
Cywecmeosanue npeodeia MOHOMOHHOU O2PAHUYEHHOU NOC1e008amenbHOCU.
CymmupoBaHue nocnefoBaTesbHOCTEN. beckoHeuHo yObIBarolas reoMeTpuyecKast
IIporpeccus U ee cyMma.

IIpouzBognasi. Ilonste o mnpousBoAHONW (YHKUUU, €€ TEOMETPUUYECKUU U
¢usznueckuii cMbIca. YpaBHEHHE KacaTellbHOU K rpaduky ¢pyHkuuu. [IpousBoaHsie
CyMMBbI, Pa3HOCTH, TMPOU3BEACHUSA, YacTHOro. IIpou3BOIHBIE OCHOBHBIX
aneMeHTapHbIX GyHKUMNA. [IpuMeHeHne npon3BOJHOM K UCCIET0BAHUIO PYHKIIUHN U
nocTpoeHuto rpadukoB. [lpouzsoouvie obpamHol GYHKYUU U KOMROIUYUU
@dyHKYUuuU.

[IpuMepbl UCTIOJIB30BaHUS IPOU3BOJHOM ISl HAXOKACHUS HAUJTYYILEro PEIICHHS B
NPUKJIAIHBIX 3ajayax. Bropas mpous3BoaHas, €€ T€OMETPUUECKUN U (PU3NYECKUM
cMmbIcil. HaxoxaeHnue ckopocTu AJis npoiiecca, 3aaHHOro (popmysoil u rpadukom.
IlepBooOpa3nass u wuHTerpasa. I[IpuMeHEHUE ONPEAENIEHHOT0 WHTErpana s
HAaXOXJICHUS TUIOIIAAW KpUBOJMHEMHOU Tpaneuuu. Popmyna HerotoHa—
JleitOnuna. [Ipumepsl npuMeHeHus: HHTErpaia B GU3UKe U TEOMETPHUH.
Ilpakmuueckue 3anamus.

YucnoBass TOCHEIOBATEIBHOCTh, CIIOCOOBI €€ 3a/JaHusl, BBIYUCICHUS YJICHOB
nocnenoBatenbHocTU. [lpeaen mocnenoBarensHOCTH. beckoHeuHo yObIBaromias
reoMeTpUYeCcKas IIPOrpeccusl.

CocraBieHnue ypaBHEHUs KacaTelbHOW K rpaduky QyHkinuu. TaOnuia
IIPOU3BOJHBIX AJIEMEHTAPHBIX b yHKIUHA. [IpaBuna 151 bopMyIIbl
muddepenuupoBanus. MccnegoBanue (QYHKIUMU C  T[OMOIIBIO MPOU3BOTHOM.
Haxoxnenue HanOobIero, HANMEHBIIETO 3HAYCHUS U SKCTPEMATbHBIX 3HAUCHH
byHKIMH.

HNurterpan u nepBooOpasHas. BerauciaeHnue riomaay KpUBOJIMHEHHON Tpameiuu.
Teopema Hprlorona—IJleiiOnuna. IlpumMeHeHue wuHTErpaja K  BBIYMCICHUIO
bu3MUecKrX BETUYNH U TUIOIIAICH.

Paznen 10. U3mepennsi B reoOMeTpHH.

O6bem u ero uamepenue. UuterpansHas popmyia oobema. @opmyisl o0bema Kyoa,
NPSIMOYTOJIFHOTO TapalljieNienuiena, Mpu3Mbl, MumHapa. Dopmynsl oObema
nupaMubl U Konyca. GopMynbl IJIOMIAAM MOBEPXHOCTEN LWIMHApPA U KOHYcCA.
®opmyIbl 00beMa 11apa U MmIomaau chepol.

[Tono6ue Ten. OTHOMICHUS MIIOMIA el TOBEPXHOCTEN M 00BHEMOB MOJOOHBIX TET
Ilpakmuueckue 3anamus.

O0BbeMBbI MHOTOTPAHHUKOB.

Boluncnenne oObeMOB UM IUIOMIAACH MMOBEPXHOCTEH MHOTOIPAHHUKOB U TEJ
BpalICHUSI.

Paznen 11. DineMeHTbI TeOPpHMH BEPOSATHOCTEl. JJIeMEHThI MaTeMaTHYeCKOil
CTATHUCTHUKHM.

CoObITHE, BEpOSATHOCTb COOBITHS, CIIOKEHUE U YMHOXKEHUE BeposiTHOCTeH. [TonsaTue
O HE3aBUCHUMOCTU COObITUH. JIUCKpeTHasi cliydailHas BeJIWYMHA, 3aKOH €€



pacnpenenenus. YUCI0BbIE XapAKTEPUCTUKU TUCKPETHOM CIIYYalHOW BEJIIMYUHBL.
[lonsiTue 0 3aKOHE OOJIBIIMX YUCEIL.

[IpencraBnenne JaHHBIX (TaOMUUBI, JOUMarpaMmbl, Tpaduku), TreHepalbHas
COBOKYITHOCTb, BEIOOpKa, cpeiHee apudmeTnueckoe, Menuana. [lonstue o 3agadax
MAaTE€MAaTHYECKON CTATUCTUKHU. PelleHue NpakTUYECKHX 3a1ad C HPUMEHEHHEM
BEPOSITHOCTHBIX METOJIOB.

Ilpakmuueckue 3anamus.

Boruncnenne BeposiTHocTel. IlpencraBiieHre YHCIOBBIX JaHHBIX: TaOJMLIBI,
auarpaMmbl, Tpaduku, TeHepajbHas COBOKYNHOCTb, BBIOOpKa, CpelIHee
apupMeTHIecKoe, MeIMaHa.

Pa3znen 12. YpaBHeHus1 M1 HepaBeHCTBA.

YpaBHeHuss M cuCTeMbl YpaBHeHHWiHl. PanuoHanbHblEe, HWpPpPALMOHAIBHbIE,
NOKAa3aTENbHbIE U TPUTOHOMETPUUYECKUE YPABHEHUS U CUCTEMBI.

PaBHOCHIIBHOCTB ypaBHEHHU, HEPABEHCTB, CUCTEM.

OcHOBHBIE TpUEMBbI UX pelieHus (pas3ioXKeHWe Ha MHOXKUTENH, BBEICHHUE HOBBIX
HEU3BECTHBIX, MMOICTAHOBKA, TPaQUUECKUN METO).

HepaBencrBa.  PannoHanbHblE,  UPpALMOHAIBHBIE,  IOKa3aTElbHbIE U
mpucoHomempuyeckue Hepagencmea. (OCHOBHBIE TIPUEMBI HMX  PELICHUS.
Hcnonb3oBanue cBOMCTB U rpauMKoB QYHKIMHA NPU PEeLICHUU YPABHEHUH H
HepaBeHCTB. Meron uHTepBajioB. M3o0paxkeHue Ha KOOPAMHATHOW IJIOCKOCTH
MHOXKECTBA PELICHUN YPaBHEHUN WU HEPABEHCTB C JBYMS NEPEMEHHBIMU M HUX
CUCTEM.

Ilpuknaousie 3adauu.

[IpruMeHeHne MaTeMaTUYEeCKUX METOJIOB I PELICHUsl COAEPKATENIbHBIX 3a/1a4 U3
pa3nUYHBIX oOJlacTeld HAyKM W MpakTHKU. VHTepmperamus pesynbTaTra, yder
pEATBHBIX OrPAHUYECHHU.

Ilpakmuueckue 3anamus.

Pemenune ypaBHeHUI METOJIOM UHTEPBAJIOB.

Pemenne TpUroHOMETPUYECKHUX YPABHEHUM U CHCTEM YPABHECHHUIA.

Pemenue panmoHanbHBIX YPABHEHUN U CUCTEM YPABHEHHUIM.

Pemenne nppanmoHanbHbIX YpaBHEHUNA U CUCTEM YPABHEHUM.

Pemenne nokas3aTenbHbIX YPaBHEHUNA U CUCTEM YPABHECHUM.



