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Pa6ouas mporpamma ofiieoOpasoBaTenbHOl yuebnol mucmumiunel OVl 04 Matemarika
npennasHadena juis peaymmzaiu OTTOIT CIIO na 6Gase oCHOBHOTO 0OIIEro oOpa3zoBaHus ¢
OIHOBPEMEHHBIM T10JTydeHueM cpejiHero obmero obpasoBanus. [Iporpamma paspaborana c
yuerom Denepanphoro 3akona Poccuiickont ®eneparmu o1 29 nexabps 2012 r. Ne 273-03 «O6
obpasoBanuu B Poccuiickoit ®eeparmm» (B peat. ot 03.07.2016, ¢ uzm. ot 19.12.2016), nprkasa
Munucrepersa ofpasoarust u Haykd PD ot 31 2015 r. Ne 1578 «O BHecennn M3MCHCHHIT B
(estepanbHBIH rOCYIapCTBEHHBIH 00pa30BaTeNIbHBIH CTaHAapT cpeaHero obuero o0pasoBaHusl,
yTBEPIK/ICHHBIH nprkasom MunucTepeTBa oOpasoBanus u nayku Poccuiickoi @enepaiin ot 17
mas 2012 r. Ne 413», [lpumepHo# OCHOBHOM 00pa3oBaTeIbHON MporpaMMoi cpeHero o0Iero
o6pasosanus, og06peHa perieHreM (elepanbHOTO y4eOHO-METOIUYECKOro 0ObeIMHEHHs 110
obmemy obpasosanmio (mpotokosn ot 28.06.2016 r. Ne 2/16-3) ma OCHOBE NPHUMEPHOH
nporpammbl 061Ieo0pasoBaTenbHoi yueOHoH aucnumiuebl «Maremarnka: anrebpa u Havana
MaTeMaTHUYeCKOro aHaiu3a, reomerpus», aBTop bammaxos M.U., axapemux PAO, moxrop
(usuKo-MaTeMaTHUECKuX HAyK, mpodeccop, pekomenoBannoii GI'AY «DHUPO», nporokon Ne
3 or 21.07.2015 r., u Ttpebosanuit ®I'OC cpennero npodeccHoHaIBHOrO 00pa30oBaHUs IO
npopeccun 09.01.03 Mactep mo obpaboTke nudpoBoH HHYOPMAIMH, YTBEPIKICH IIPHKA3ZOM
Munucrepera oOpasosanus 1 Hayke PO ot 02.08. 2013 1. (B penaxuum ot 09.04.2015 r.), No
854, saperucrpuposan B Muniocte P® 20.08.2013 Ne 29569 wu Texuuyeckoro mpoguis
npodeccHoHalbLHOro 00pazoBanusl.

Opranuzanus-pazpadboTumk: rocy1apcTBEHHOE OropxeTHOE npodeccuoHalibHOe

oOpasosaresbioe yupexaenue KpacHoaapekoro kpast « ApMaBHPCKHI TEXHHKYM TEXHOJIOTHH H
CEepBHUCAY.
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1. MOSACHUTEJIBHASA 3AIIMCKA
[Iporpamma yuebnoi aucuuminabl OY/In. 04 Marematuka npeaHazHayeHa
JUIsl OCBOEHUSI OCHOBHOM MpodeccuoHaibHON oOpa3zoBaTenbHo nmporpammsl CI1O
(OIIOIT CIIO) Ha 6a3e OCHOBHOrO 0O0OIIEro OOpa3oBaHUs MNpPU TOATOTOBKE
KBAJIM(DUIIMPOBAHHBIX Pa0OUNX, CIYKALIUX.

[Iporpamma paspabotana Ha ocHoBe TpeOoBanuii ®I'OC cpennero obiiero
oOpa3oBaHUs, TPEABSIBISIEMBIX K CTPYKTYpPE, COICPKAHUIO W pe3ybTaTaMm
OCBOCHMS  y4eOHOW  TUCHUIUIMHBI  «MaremaTtnka», B  COOTBETCTBUU C
PekoMeHanussMu 1o OpraHu3alliy MOTYYEHUsT CPEHET0 00Imero oopa3oBaHus B
npenesaXx OCBOCHHsI 00pa30BaTEIbHBIX MPOrPaMM CPEIHETO MPOodeCCHOHAIBHOTO
oOpazoBaHus Ha 0a3e OCHOBHOI'O OOIIEro oOpa3oBaHMs C y4eTOM TpeOOBaHUM
deaepanbHbIX TOCYIaPCTBEHHBIX O0PAa30BATEIBHBIX CTAHAAPTOB M IOJy4aeMOU
npodeccuu cpeaHero npodeccroHaabHOTO 0OpazoBaHus (MUchMO [lemaprameHTa
rOCY/JIapCTBEHHOW TIOJUTUKH B cdepe MOATrOTOBKM paboumx kaapoB u IO
Munobpuayku Poccun ot 17.03.2015 Ne 06-259), ¢ yuerom IIpumepnoit
OCHOBHOW 00pa30BaTelIbHOH MpOrpaMMbl CpEIHEro oO0mmero oOpa3oBaHMS,
0100peHHO# penieHueM (peaepaibHOro y4eOHO-METOIUUECKOro O0BEIUHEHUSI 110
obmemy o6pazoBaHuio (MpoTokos oT 28 utoHs 2016 1. Ne 2/16-3).

Cognepxanue mnporpaMMbl «MaTemMaTHKa» HAMpaBlI€HO Ha JIOCTHKEHHE
CJIEIYIOIINX LIeTIeH:
- o0ecrnieyenne cHOPMUPOBAHHOCTHU MPEACTABICHUN OCOLMANBHBIX, KYJIbTYPHBIX U
UCTOPUYECKUX (PaKTOPOB CTAHOBIICHUSI MAaTEMATUKH;
- obecneyeHne CGHOPMHUPOBAHHOCTH  JIOTHUECKOTO, aJITOPUTMUYECKOTO U
MaTEMaTUYECKOTO MBIIIICHHUS;
- obecrieuenre chOpPMUPOBAHHOCTH YMEHUM MPUMEHSTH TOJTYYCHHbBIE 3HAHUS TIPH
PEIICHUH Pa3InYHBIX 3a]1a4;
- obecrneueHne cHOPMHUPOBAHHOCTH MPEACTABICHUNW O MaTeMaTHKE KaK YacTH
00IIeYeIOBEYECKON KYJIbTYPhl, YHHUBEPCAIBHOM S3BIKE HAYKH, MO3BOJISIOIIEM
OTHCHIBATH U M3y4YaTh PealbHbIC TPOIECCHI U SIBICHHUS.

MeTon0I0rH4eCKO OCHOBOM pealu3alyy MPOrpaMMBbl SIBJISIETCS CUCTEMHO-
JeSTETbHOCTHBIN TIOJIX0/T, KOTOPBIH MPEIoiaraeT 00ecneynTh:
- (hopMHupOBaHME TOTOBHOCTH OOYYArOMIMXCSI K CAMOPA3BUTHIO U HETPEPHIBHOMY
00pa30BaHuIo;
- TPOEKTUPOBAHUE W KOHCTPYHMPOBAHHE PA3BHUBAIONICH 00Pa30BATEIBHON CPEIbI
OpraHu3allid, OCYIIECTBISAIONEH 00pa30BaTeNbHYIO NeATEILHOCTD;
- aKTUBHYIO y4e€OHO-TI03HABATEIBHYIO TSI TEIIEHOCTh 00 yJIarOIIHXCS,



- MOCTpO€HHE OOpa3oBaTEIbHOM JEATENIBHOCTU C YYE€TOM WHAUBUIYAIbHBIX,
BO3PACTHBIX, TCHUXOJOTHYECKUX, (PUZUOTOTHUUECKUX OCOOCHHOCTEH U 310pPOBBS
00y4Jaromuxcs.

B nporpammy BKIIIOYEHO COAEp:KaHHUE, HAMPaBIEHHOE Ha (POPMHUPOBAHUE Y
CTYJICHTOB KOMIICTCHIINH, HEOOXOAMMBIX JIsi KadecTBeHHOTro ocBoeHus OIIOII
CIIO na 6a3ze OCHOBHOTO OO0IIEro 00pa3oBaHUs C MOJYYCHUEM CPEIHEro OOIIero
oOpa3oBaHus, MPOrpaMMbl  TOATOTOBKHM  KBATU(UIMPOBAHHBIX  pabOUHX,
CITyXKalUX.



2. OBIIAA XAPAKTEPUCTUKA JUCHUIIVINHBI
OY/n.04 MATEMATHUKA

Marematuka  saBigercs — (pyHIAMEHTaldbHOW  00Ie00pa30BaTENbHON
IUCIMIUIMHOW CO  CJIOXKUBIIMMCS YCTOWMYUBBIM COJACPKAHHEM U OOLIUMHU
TpeOOBaHUAMHU K TIOJITOTOBKE 00 YyYarOMIMXCS.

[Ipn OCBOEHUU npodeccuii CIIO TEXHUYECKOTO npodus
npodeccruoHaIbHOro 00pa3oBaHus MaTeMaTHKa U3ydaercs 0osiee YriryOJIeHHO, KaK
npoduibHas y4yeOHas IUCIWILIMHA, YYWUTHIBAKOIIAS CICHU(PUKY OCBaMBaeMOU
npodeccun DPI'OC cpeanero oOmiero oOpa3oBaHus. ODTO BBIpaXaeTcs B
coJiepkaHUM 00YYCHHMsI, KOJTMYECTBE YacOB, BBIJICIIEMbIX Ha U3YYCHHUE OTICITbHBIX
TEM TPOrpPaMMbI, TJIyOMHE WX OCBOCHHS CTyJICHTaMH, OOBEME M XapakTepe
NPAKTHYCCKUX 3aHATUH, BHUJAX BHEAYJUTOPHOM CaMOCTOSTCIBHOW PabOTHI
CTYJICHTOB

OO0mme 1eNM U3yYeHHUSI MaTEMATUKH TPAIUIIMOHHO PEATM3YIOTCS B YEThIPEX
HAIIPABJICHHSIX :

- obmee mpeAcTaBiIeHrue 00 UAEAX U METO/1aX MaTeMaTHKH,

- UHTEJUIEKTYalIbHOE PA3BUTHUE;

- OBJIa/ICHHE HEOOXOAMMBIMU KOHKPETHBIMH 3HAHUSIMU U YMEHUSIMU;
- BOCITUTATEIHLHOE BO3/ICHCTBHE.

N3ydenne mateMaTukud Kak mpodriibHOM 001Ieo0pa3oBaTeIbHON yueOHOU
JTUCIUIUIMHBI, YYUTHIBAIOUIEH CHeU(pUKY OCBAaMBAEMBIX CTyAE€HTaMu mnpodeccuid
CIIO obGecnieunBaeTcs:

- BBIOOPOM PA3IMYHBIX MTOJAXOJ0B K BBEJIEHUIO OCHOBHBIX MTOHITHUH;

- (hopMUpOBaHHWEM CHCTEMBI YUEOHBIX 3aJaHui, obecneunBarmuX 3hPeKTUBHOE
OCYIIECTBJICHHE BRIOPAHHBIX IEIEBBIX YCTAHOBOK;

- oborareHnueM CreKkTpa CTHIeH y4eOHON NesTEeIbHOCTH 3a CYET COTJIACOBAHUS C
BEYIIUMHU JIEATETLHOCTHBIMU XapaKTePUCTUKAMU BEIOpaHHOM Tipodeccun.

[IpodunbHast cocrtaBustomas OTpakaeTcs B TPEOOBAaHUSAX K TOJATOTOBKE
00yJaromuxcs B YacTH:

- o0meil cucTeMbl 3HAHWA: COACp)KATEIbHBIE MPUMEPHI  HCIIOIH30BAHUS
MaTEMaTUIECKUX HJICH U METO/IOB B MPOPECCUOHANBHON JeATETHHOCTH;

- YMEHHU: pa3Inyue B YpOBHE TpeOOBaHMI K CIOKHOCTH MPUMEHSIEMBIX
AITOPUTMOB;

- MPaKTHYECKOTO WCIOJIb30BaHMS TNPHOOPETCHHBIX 3HAHWA W  YMCHHMA:
WHANBUAYaTLHOTO YY€OHOTO OMBITa B TMOCTPOSHWHW MAaTEeMATHYECKUX MOJEIEH,
BBITIOJTHEHUHU UCCIIEI0BATEILCKUX MTPOCKTOB.



Jns  TexHuueckoro  mpoduias  mpodeccuoHaIbHOTO — 00pa3oBaHUs
XapaKTEPHBIM SBISECTCS YCUJICGHHE OOIIEKYJIbTYPHOM COCTaBISAIONIEH y4eOHOM
JUCLHUIUIMHBL C OpPHUEHTAllMe Ha BU3YalbHO-OOpA3HBIM M JIOTUYECKUN CTHIIU
yueOHOU paboTBhI.

CopnepxaHue Yy4eOHOW NHUCUMIUIMHBI pa3pabOTaHO B COOTBETCTBHM C
OCHOBHBIMU COJICP>KAaTEIIbHBIMU JIMHUSIMU O0yUEHHSI MaTEMATHKE:

- anreOpauyeckasi JMHMS, BKJIIOYAIOMIAsl CHUCTEMATH3allMI0 CBEACHHUM O 4HClax;
U3y4YeHHE HOBBIX U OOO0OIICHUE paHee H3YyUYCHHBIX olepanuii (Bo3BeJACHUE B
CTeNeHb, M3BJEUYECHHE KOpHS, JorapumupoBaHue, CHUHYC, KOCHUHYC, TaHIEHC,
KOTaHI'€HC U OOpaTHhIE K HUM); U3yYCHUE HOBBIX BHUJIOB UHCIIOBBIX BBIPAKCHUI U
dbopMys; COBEPIICHCTBOBAHHE MPAKTHUYECKUX HABBIKOB U BBIYHCIUTEIHHOM
KyJbTYphl, pacIIMpPEHHWE W COBEPILIEHCTBOBAHME allreOpanyeckoro arrmapara,
c(OpMHPOBAHHOTO B OCHOBHOM IIIKOJiE, M €ro MPUMEHEHHE K PEHICHUIO
MaTeMaTHYECKUX U MPUKIIATHBIX 3a]1a4;

- TEOpPETHKO-(YHKUMOHAIbHAS JIMHUS, BKIIOYAIONIAsS CHUCTEMATHU3AlUI0 U
pacuipenue cBefeHUN 0 (QYHKIUSAX, COBEPIICHCTBOBAHUE TPpaPUICCKUX YMEHHU;
3HAKOMCTBO C OCHOBHBIMHM HJCSIMH M METOJaMU MaTeMaTHYeCKOro aHaiu3a B
o0beMe, TO3BOJISIONIEM MCCIEOBaTh dJIEMEHTapHble (QYHKIMU U pelarh
IPOCTEHIIINE reoMeTpUuIecKre, PU3NYECKUe U Ipyrue MpUKIaIHbIe 3aa4H;

- JINHUA YpaBHEHUW M HEPABEHCTB, OCHOBAHHAsA Ha MOCTPOCHHM M UCCIIEIOBAHUU
MaTEMaTUYECKUX MOJIENIeH, TMepeceKaronascs ¢ alreOpandyeckod U TEOPETHKO-
(GYHKIIMOHAIBHOW JIMHUSMUA W BKIIIOYAIONIash Pa3BUTHE W COBEPILIECHCTBOBAHUE
TEXHUKHU alreOpanyecKkux rnpeoOpa3oBaHUM ISl PElIeHUs YpaBHEHUN, HEPABEHCTB
u cucreM; GOpMHUpPOBAHUE CIIOCOOHOCTH CTPOUTH M HCCIENOBaTh IMPOCTEHIINE
MaTEeMaTUYECKUE MOJICIH MPHU PEIICHUH MPUKIAAHBIX 3a/1a4, 337a4 U3 CMEKHBIX U
CHEIUATbHBIX TUCIHILINH;

- TeoMeTpuuecKas JMHUS, BKIIOYAIONIAs HATJISIHBIE TPEJCTaBICHHUS O
IPOCTPAHCTBEHHBIX PUTYpaX U U3yYEHUE MX CBOUCTB, (HOPMUPOBAHHE U PA3BUTHE
IPOCTPAHCTBEHHOTO  BOOOPa)KE€HUS, Ppa3BUTHE CIHOCOOOB  T'€OMETPUYECKUX
U3MEPEHUHN, KOOPAMHATHOTO W  BEKTOPHOIO  METOJIOB  JUIsl  PEIICHUs
MaTEeMAaTHYECKUX U MPUKIIAHBIX 33]1aY;

- cToXacTH4YecKas JUHHUS, OCHOBaHHAs Ha Pa3BUTHUU KOMOWHATOPHBIX yMEHH,
npeAcTaBICHUN 0 BEPOSITHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSX
OKPY’KaIOUIEro MUpA.

[Iporpamma paccuriTaHa Ha MakCUMaJIbHYIO0 y4eOHYIO Harpy3ky B oObeme
428vaca. B Tom umcne 285 wacoB - ayautopHbie 3aHATHS (M3 HUX -143 vacos
mpakTudeckue 3aHsaTus), 143 yacoB — camocTosTenbHOUW paboThl. MToroBas
aTrectarus B hopMe dK3aMEHa B UETBEPTOM ceMecTpe 2 Kypca.



Bun yuebHoM paboThl

KomnnuecTBO 4acoB

MakcuMmarnbHas yueOHasi Harpy3ka (BCero)

428

O06si3aTenpHast ayAUTOPHAS Harpy3Ka (Bcero) 285
B TOM YHCJI€:

NPAKTUYECKUE 3aAHATUS 143
caMoCTosITeIbHas paboTa 143

Uroroas arrecranus B popMe dK3aMeHa B YETBEPTOM CEMECTpe 2 Kypca

B pasnene mporpammbl «CopaepkaHue yu4eOHOW IAUCHUILIMHBD)Y KYypCHBOM

BBIJICJICH MaTepuall,
TTOJIJIEKHT.

KOTOpBIﬁ npu MU3YUYCHUU OUCHUIIIINHBI

KOHTPOJIFO HC

Cucrema OLCHKU I[OCTH)KCHI/Iﬁ IIIAHUPYEMBIX PC3YJIbTATOB OCBOCHUSA

aucrumimabel OY I . 04 Maremaruka:

OcHoBHbIE TOKa3aTeju oOueHkH | DopMbI M MeTOAbI
PesyibTarhl 00yuyeHus pe3yabTara i uX KpuTepun KOHTPOJIA U
OLICHKH pe3yJabTaToB
o0yueHust
- c(OpPMHUPOBAHHOCTH | 3HAHUE POJIM MAaTEMaTUKU B HAyKe | YCTHBIN oIipoc,
Hpe)ICTaBJ'IeHI/II\/’I oO|Hu TCXHHKCE, 9KOHOMUKE, TCCTI/IpOBaHI/Ie, npOBepKa
MaAaTEMATHUKE KakK qacTHu I/IH(i)OpMaHI/IOHHBIX TCXHOJIOTHUAX H I/IHJII/IBI/II[yaJ'IBHBIX
MHPOBOM KYJIbTYpPhl U MECTE | B poeCCHOHANILHOMN | KapTOYeK-3aIaHUMH,
MaTeMaTHKd B COBPEMEHHOU | JESTEIHHOCTH; MpOBEpPKa JIOMAaIIHETO
LIMBUIIH3AINH, croco0ax | BBIIOJHEHHE apu(METHUYECKUX | 3aJaHMS, BBITIOJIHCHHE
OIIMCAaHUS SIBJICHUM | NEUCTBUN HAJ YHUCIIAMH, MpaKkTUYeCKnX paboT u
peanbHOTO MHpa Ha | HaX0XKJICHUE MPUOJIMKEHHBIX | KOHTPOJBHBIX PaboT 1o
MaTEMaTUIECKOM SI3BIKE; 3HAYCHUH BEIUYUH U | COOTBETCTBYIOIIUM
MOTPEITHOCTEH; CpaBHEHHUE | TeMaMm, MIPOBEPKa
YUCJIOBBIX BBIPAKCHUM. CaMOCTOSTEILHON

pa6OTBI Ha IMPaKTUYCCKUX
3aHATHUAX,
3amuTa IMpPoOCKTOB.

- c(hOpMHUPOBAHHOCTH
MpeJICTaBICHUI 0
MaTeMaTUYECKUX  ITOHATHIX
Kak Ba)KHEUIITUX
MaTeMaTUYEeCKUX  MOJENIX,
MO3BOJIAIONINX OITMCHIBATL W
M3y4yaTh pa3HbI€ MPOILECCHl U

SIBJICHHAA, IIOHMMAaHHUC
BO3MOXXHOCTH
AKCHOMATHYCCKOI'O

IIOCTPOCHUS MATEMATUYECKUX
TEOPHUIL;

PAaBUIBHO MIPUMEHSIET
MaTeMaTHYeCKhe  METOAbl Ui
peleHus 3aa4 Pa3TUYHBIX
MPOLIECCOB OKPYXKAIOIIET0 MHPa,
MOHMMAET pa3lIuyue TpeOOBaHUM,
PEIbIBISEMBIX K

JO0Ka3aTrCjIbCTBaM B MAaTCMATHKEC Ha

MPAaKTUKE; POJIb AKCMOMATUKH B
MaTeMaTHuKe, BO3MOXHOCTbH
IIOCTPOEHUS MaTeMaTHUYECKHX
TeOpu  Ha aKCHOMaTHYECKOM
OCHOBE;

3HaAUCHUE aKCUOMAaTUKH JIIst
Opyrux oOmacTted 3HAHUS W JUIS
MIPAKTUKH; BEPOSATHOCTHBIN

XapakTep pa3MYHBIX MPOLIECCOB U
3aKOHOMEPHOCTEN .

(bpoHTaNbHBIN oTpoc,
TEeCTHUPOBaHUE,
BBHITIOJTHEHHE
MPAKTUYECKUX u
KOHTPOJIBHBIX pabor,
HK3aMEH.




—  BIAQJEHUE  METOJaMU
JI0Ka3aTeJIbCTB U AJITOPUTMOB
pelieHus, YMEHHE ux
MIPUMEHSTH, IIPOBOJUTH
JI0Ka3aTeNbHBIE PACCYKICHUS
B XOJI€ pEUICHUS 3a/1a4;

o0o0maer  crmocoObl  pemeHus
paloOHaJIbHBIX, IIOKa3aTCJIbHbIX,
J0rapupMHUUECKUX,

TPUTOHOMETPUYECKUX YPABHEHUU U
UX CHCTEM;

TECTHPOBAHUE,
poBepKa
3aJIaHUM,
(bpoHTaIBHBIN OnpOC,

BBINOJIHEHHUE
MPAKTUYECKUX "
KOHTPOJIBbHBIX pabor,
3aIIuTa MPOEKTA,
9K3aMeEH.

KapTOYeK-

— BIJIaJIeHWE CTaHAAPTHBIMU | - 0000IaeT crnocoObl pemeHus | PpoHTaIBHBIN OMPOC,
nprueMamu pElIeHUs | pallMOHANbHBIX,  [OKa3aTeJbHBIX, | BBINOJHEHUE
palMoOHaIbHBIX U | JorapuMUUECKHX, MPaKTUYECKUX u
HUPPAIMOHAIIBHBIX, TPUTOHOMETPUUECKHUX HEPABEHCTB; | KOHTPOJIBHBIX pabor,
MOKa3aTeIbHbIX, CTENEHHBIX, | - MCIOJb30BAaHUE TMPU PEIICHUH | 3aluTa MIPOEKTA,
TPUTOHOMETPUIECKUX npuMepoB (HopMyll, CBSI3aHHBIX CO | IK3aMEH.
YpaBHEHUN W HEPABEHCTB, WX | CBOMCTBAMU CTEIEHEM,
CHCTEM; HCIO0JIb30BaHUE | Jorapudmon u
TOTOBBIX KOMITHIOTEPHBIX | TPUTOHOMETPUIECKUX (PYHKITUH
MporpaMM, B TOM YHUCIE JJIs
[IOMCKa TYyTH PpEIIeHUus U
WJUTFOCTPALIHI pereHus
YpaBHEHUH U HEPABEHCTB;
- c(OpMUPOBAHHOCTH | -3HAET ONpPEICIICHUS TPOU3BOIHON, | (DPOHTANBHBIA  OMpOC,
Mpe/ICTaBIeHU 00 OCHOBHBIX | €€ r€OMETPUYECKUI U | mpakTH4eckas  pabora,
MOHATHUAX MaTEMaTUYECKOTO | MEXaHUYECKUN CMBICIH; BBITIOJIHEHHE
aHajlM3a M UX CBOMCTBAaX, | IpaBuja u (hopMynbl | UHAUBUAYATIBHBIX
BJIaJICHUE ymenueM | quddepeHuupoBanus  QYyHKIU; | 3a1aHUN Ha
XapaKTepHU30BaTh IOBEJACHUE | ONPEIEICHUE BTOPOU | MPAKTUYECKUX 3aHATUAX
GbyHKIHH, MCII0JIb30BAHUE | IPOU3BOJHOM, €€  (PU3UYECKUil | BHIMOJIHEHHE
MOJYYEHHBIX 3HAHWM [ | CMBICIH; MIPaKTUYECKUX u
ONMCaHUs u aHaiu3a | - MPUMEHSAET MPOU3BOJHYIO Ul | KOHTPOJIBHBIX pabor,
peanbHBIX 3aBUCUMOCTEN; HaXOXKJICHUS HEOOXOJUMBIX H | DK3aMEH.

JIOCTAaTOYHBIX yCIOBUM

BO3pacCTaHus u yOBbIBaHUS

byHKIMH, CyILLECTBOBAHUS

3KCTpEMYyMa;

- HCIoJB3yeT OOmHIyl0  cXemy

nocTpoeHus rpadukoB (GYHKIUH C

MIOMOUIBIO IIPOU3BOIHOM;

JUISL  HaxOXJEHUsS CKOPOCTH B

pEaIbHBIX IIpoLeccax
— BJAJCHHE OCHOBHBIMU | -yMEET PACIO3HABATh HA YEPTEKAX | MHIUBHUIYaIIbHAS
MOHATHSAMH O TIUIOCKHX W |HM  MOJENSAX TMPOCTPAHCTBEHHBIC | MpaKTHUUecKas paboTa,
MPOCTPAHCTBEHHBIX (GOpMBI; COOTHOCUTH TpPEXMEpPHBIE | PPOHTANBHBIN ompoc,
reoMeTpHUecKux  (urypax, | 0ObEKTHI C UX ONMUCAHUSIMH, BBITIOJIHEHHE

X OCHOBHBIX CBOﬁCTBaX;

OIIMChIBATh B3aMMHOC

-yMeeT

HHAWBUAYAJIbHBIX




chOpMHUPOBAHHOCTh YMEHUS
pacro3HaBaTh
reoMeTpuieckue (Urypsl Ha

PACIIOJIOKCHUC MIPpAMBIX u
IUIOCKOCTE B IPOCTPAHCTBE,
APTrYMCHTUPOBATL CBOU CYXICHUSA

3alaHul Ha
IIPAKTUYECKUX 3aHATUSAX,
KOHTPOJIbHBIE Pa0OTHI 110

gepTekax, MOJACIIX U B | 00 3TOM pacroioKEHUH TeMaM,
pearbHOM MUpE; TPUMEHEHHE | - n3o00paxaer B3aUMHOE | K3aMEH.
M3YYEHHBIX CBOWCTB | pacIoJIOKCHHUS MIPSIMBIX "
TeOMETPUIECKUX (UTYp U | IUIOCKOCTEH B MPOCTPAHCTBE.
bopmyn st peleHus | -yMeeT AHATM3UPOBATH B
TeOMETPUYECKUX  3a7ad U | IPOCTEUIINX CIIydasx B3aMMHOE
3aJa4 = ¢ NPAKTUYECKUM | PaCIOJIOKEHHE 00BEKTOB B
COJICpKAHHUEM; POCTPAHCTBE;

-yMeeT n300paxaTh OCHOBHBIE

MHOTOTPAaHHUKH W KPYTJIbIC Tela;

BBITIOJTHSIET YEPTEKU IO YCIOBHSIM

3azad.

-yM€eT  CTPOUTh  IPOCTEUIIHE

CeYeHUs KyOa, MPU3MBI, ITHPAMHUJIBI

-yMeeT pemniath TIaHUMETPHUYECKHE

W TIPOCTEHIITNE CTePEOMETPHUICCKUE

3aa9u Ha HaXO0XXJICHHUE

TCOMETPUYCCKUX BEIWYMH (JJTUH,

yIJI0B, TUIOMIaAeH, OOBEMOB). -

MIPOBOJTUT JI0Ka3aTeNbHbIC

paccyKJIeHHus B XOJIE PpEIHICHUS

3ajad,

-HCTIOJIb3yeT pHUOOpEeTEHHbIE

3HAHUSA M YMEHHUS B MPAKTUUECKOMN

NEeSTeIbHOCTH U TOBCEIHEBHOM

KU3ZHU
- c(hOpPMUPOBAHHOCTD | -BBIYUCIICHUE KOMOWHATOPHBIX | (DpOHTATHHBIN oTpoc,
MIpeJICTaBJICHU O Mpolieccax | 3aa4 METOJIOM repedopa, a Takke | TECTUPOBAHUE,
U SBICHUSX,  HMEIOLIUX | C UCIIOJIb30BaHUEM TOTOBBIX | BBIIIOJHEHHE
BEpPOSITHOCTHBIA  Xapakrep, | popmy; MPAKTHYECKUX u
CTaTHUCTUYECKUX -BBIYUCIICHHE MIPOCTEHIIINX CITy4aeB | KOHTPOJIbHBIX pa0bor,
3aKOHOMEPHOCTAX B | BEPOSITHOCTH COOBITUN Ha OCHOBE | SK3aMEH.
pealbHOM MHpEe, OCHOBHBIX | MOJICUETa YHCIIA UCXOIOB;
MOHATHSX DIIEMEHTApHOMU | -  COCTaBJEHHE  JuarpamMm  u
TEOpUHU BEPOSITHOCTEH; | rpaIKOB JAJIsl aHAJIM3a YHUCIIOBBIX
YMEHHUI HAXOHTh U | JJaHHBIX u uHpopMaIIu
OIICHUBATD BEPOSITHOCTH | CTATUCTHUYECKOTO XapaKTepa.
HACTYIUICHHSI  COOBITHH B
MPOCTEHIINX MPAKTUYECKUX
CUTyallusiX U  OCHOBHBIC
XapaKTePUCTUKHN CIIy4alHBIX
BEIINYMH;
——  BJaJeHUEe  HaBBIKAMH | -HUCIOJb3YET MpHOOPETEHHBIE | TECTUPOBAHUE,
WCIOJIb30BaHUS TOTOBBIX | 3HAHUS U YMEHUS B MPAKTUYECKOW | BBHIIOJHEHUE
KOMITBIOTEPHBIX ~ MPOTPAMM | IESTEIbHOCTH MPAKTHYECKUX padoT

IIpr pCIICHUHU 3a/1a4.




TeMBbI IPOEKTOB:

BeInonHeHne Moieny 38€3149aT0r0 MHOTOTPAHHUKA.

CexpeT mpoucxoxaeHus apadckux uudp.

I'eomeTtpus u kpunrorpadus.

Kpacora matemaTuku B 3a1a4ax Ha pa3pe3aHue.

Marematuka u maxmarsl.

Maremartuka B KUBOIIUCH.

Maremartuka u ['apmMoHus.

OO6beMbl U TIIOLIAAU TTOBEPXHOCTEN MPaBUIIbHBIX MHOTOIPAHHUKOB U Tell
BpalICHUS.

Taitna rapmonun "lIponopuus. OCHOBHOE CBOMCTBO MPOHOPLIMH .
I'eometpus Jlo6baueBckoro.

3arajikyu paMu/Ibl.

I'eometpuueckue Gopmbl B UCKYCCTBE.

['padbl 1 ux MpuMEeHEHUE B apXUTEKTYPE.

MartpuuHas anredpa B 5KOHOMUKE.

[TocTpoenue rpauKoOB CIOKHBIX (YHKITHIM.

HecrangaptHbie criocoObl perieHus KBaJpaTHbIX YPaBHEHU.
Tpeyronbauk Diinepa-bepuysim.

HcTopus MareMaTHuecKuX OTKPBITHA, Onorpadun yueHbIX-MaTeMaTHKOB.
Benukune 3agaun matematuku. KBagparypa kpyra.



3.MECTO OBIIIEOBPA3OBATEJILHON YYEBHOU
NTUCHUILINHBI B YYEBHOM IIJIAHE

O6mieoOpazoBatenbHas yueOHas aucuumiauHa OY/n. 04 Martemartuka
OTHOCUTCSA K TIpeAMETHOHW oOjact «MaTtemaTuka W HHPOpMATHKa» U K
o011e00pa3oBaTeIbHOMY y4eOHOMY IIMKJIY OCHOBHBIX TPO(eCCHOHATBHBIX
00pazoBaTeIbHBIX IPOrpaMM CPeIHETO MpodheCCUOHATLHOIO 00pa3oBaHus Ha 0ase
OCHOBHOTO 00miero o6Opa3zoBanust ¢ ydetoM TtpedoBanuit DI'OC CIIO
€CTECTBEHHOHAYYHOTO MPOoduis MpodeCCHOHATBHOTO 00pa30BaHMsL.



4.PE3YJIbTATBI OCBOEHUSA OBYYAIOIIUMUCS
OBIIEOBPA3OBATEJBbHOM YYEBHOM JUCIHUIIJIMHBI
OY/in. 04 MATEMATHUKA

B coorBerctBun ¢ ®I'OC CIIO ycTaHOBIEHBI cieayrolue TpeOOBaHHS K
pe3yJIbTaTaM OCBOCHHUS OOYy4arONIUMHUCS 00pa30oBaTEIbHONW YYEOHON AUCITUTUTHHBI
OVl . 04 MaTtematnka
* IUYHOCHIHBIX:
— c(hopMUPOBAHHOCTH MIPEACTABICHUA O MAaTEMATUKE KaK YHUBEPCAIBHOM SI3BIKE
HAyKW, CPEACTBE MOJCIMPOBAHUS SBJICHUW M TMPOIECCOB, HACIX M METOAax
MaTEMaTUKH;
— TOHMMAaHWE 3HAYMMOCTH MATEMATHKH I HayYHO-TEXHHYECKOI'O Tporpecca,
c(hOpMHPOBAHHOCTh OTHOIICHHS K MaTEMaTHUKE KaK K YacTH OOIICYEIOBCUCCKOM
KyJIbTYpPhl 4epe3 3HAKOMCTBO C HMCTOPUCH pa3BUTHS MaTEMaTHKH, JBOJIIOIMCH
MaTEMaTUYCCKUX HJICH;
— pa3BHTHE JIOTMYECKOTO MBIILICHUS, MPOCTPAHCTBEHHOTO BOOOpaXKCHUS,
AITOPUTMHUYECKOW KYJIBTYPhl, KPHTHYHOCTH MBIIIICHUS Ha YPOBHE, HEOOXOAMMOM
TSt Oyaymiel mpogeCcCHOHABHON JIEATeILHOCTH, IS TPOAOKCHHUS 00pa30BaHMS
U caM0o0Opa30oBaHus;
— OBJIaJICHUE MATeMATHMYECKUMH 3HAHUSMU M YMEHHSIMHU, HEOOXOJUMBIMU B
MIOBCETHEBHOM KU3HU, JJI1 OCBOCHUS CMEXHBIX €CTE€CTBEHHOHAYYHBIX JTUCIUILITUH
U JUCUUIUIMH Tpo¢decCHOHANBHOIO IMKIJIA, JIA TOJydeHHs O0Opa3oBaHMs B
00JacTsaX, HEe TPEOYIOIUX YIIIYOJIEHHOW MaTeMaTUYeCKON MOATOTOBKHY;
— TOTOBHOCTb M CHOCOOHOCTh K 00pa3oBaHHIO, B TOM YHCJIE caM00Opa30BaHUIO,
Ha TPOTSKEHUU BCEH )KU3HU; CO3HATEILHOE OTHOIICHHE K HEMPEPHIBHOMY
00pa3oBaHUI0 KaK YCJIOBHIO YCICITHONW MPOdeCcCHOHATbHOW W OOIIeCTBEHHOMN
NeSITETHHOCTH;
— TOTOBHOCTb M CITOCOOHOCThH K CaMOCTOSITCIIBHOW TBOPYECKON M OTBETCTBEHHOMU
NeSITEHHOCTH;
— TOTOBHOCTh K KOJUIGKTUBHON pabOTe, COTPYIHUYECTBY CO CBEPCTHHUKAMU B
oOpa3oBaTeIbHOM,  OOIIECTBEHHO  MOJIC3HOHM,  y4eOHO-HCCIIEeIOBATEIIBCKOMH,
NIPOEKTHON U APYTHUX BUJIAX JESITEIbHOCTH;
— OTHOIIIEHHE K TPOo(deCcCHOHATBHON NEATeTFHOCTH KaK BO3MOXKHOCTH YYacTHs B
pPEIICHUH JIMYHBIX, OOIIECTBEHHBIX, TOCYJapCTBEHHBIX, OOIIEHAIMOHATHHBIX
npooem;
* MemanpeomemHvlx:
— YMEHHE CaMOCTOATEILHO OMPENEISATh IEH ACITEIBPHOCTH M COCTABIIATH IJIAHBI
NeSTETHHOCTH; CaMOCTOSITEITLHO OCYIIIECTBIISTH, KOHTPOJUPOBATH "
KOPPEKTUPOBATh JCSATEIBHOCTD, HWCIOJIB30BAaTh BCE BO3MOXKHBIE PECYpPCHI IS



JOCTHKEHUSI TIOCTABJICHHBIX LEJNe W pealu3aluy IUIaHOB JESTENbHOCTH;

BbIOMPATh YCHEIIHbIE CTPATErUU B PA3IMYHbBIX CUTYaLUsX;

— yMEHUE NPOAYKTUBHO OOLIATHCS U B3aUMO/IEMCTBOBATH B IPOLIECCE COBMECTHOM
NEeSATENbHOCTH, YUYUTHIBATH IMO3ULMHU JPYTUX YYaCTHUKOB JEATEIbHOCTH,
3¢ PeKkTUBHO pa3pemaTh KOH(IUKTHI;

— BJAQJCHUE HaBbIKAMHM I[I03HABATEJIbHOW, Y4eOHO-HCCIE0BATENbCKON U
IPOEKTHON JIeSITEIbHOCTH, HaBBIKAMHU pa3pellieHus NpoOsieM; CrIocoOHOCTh H
TOTOBHOCTB K CAMOCTOSATEIbHOMY MOUCKY METOOB pPEUIEHUs MPAKTUYECKUX 3a/1ad,
NPUMEHEHHUIO PA3JIMYHBIX METOJOB MTO3HAHUS;

— TOTOBHOCTb M  CIOCOOHOCTH K CaMOCTOATENbHOW WH(OPMAIMOHHO-
NO3HABATEIBHOMN JEATENbHOCTH, BKIIOYAs YMEHUE OPUEHTUPOBATHCS B PA3TUUHBIX
UCTOYHWKAX WH(MOpMAaNWK, KPUTHUECKH OICHUBATh H HMHTEPIPETHPOBATH
UH(OpPMAIIHIO, TOTYYAEMYIO U3 Pa3IMYHBIX HCTOYHHUKOB,;

— BJIQJICHHUE SI3BIKOBBIMHU CPEICTBAMH: YMEHHUE SICHO, JJOTUYHO M TOYHO H3JlaraTh
CBOIO TOUKY 3pEHHs, UCIIOIb30BATh aJ€KBATHBIE SI3bIKOBBIC CPE/ICTBA;

— BJAJICHHE HaBbIKAMM TO3HABATEJIbHOM  pediieKcuM Kak  OCO3HAHUS
COBEpIIAEMbIX JIEUCTBUM M MBICIUTENbHBIX TPOLECCOB, UX pE3yJIbTaTOB M
OCHOBaHMUM, TPAHUI] CBOETO 3HAHUS M HE3HAHUS, HOBBIX MO3HABATEIbHBIX 33]a4 U
CPEICTB JJIsl UX AOCTHXKEHUS;

— LIEJIEYCTPEMIIEHHOCTh B IIOUCKAX M MPUHATHH PELIEHUH, COOOPa3UTEIbHOCTh U
UHTYULUS,, Pa3BUTOCTh IMPOCTPAHCTBEHHBIX IPEACTABIEHUI; CIOCOOHOCTH
BOCIIPUHUMATh KpPacoOTy U TapMOHUIO MUDA;

* HPEOMEMHbBIX:

— Cc(pOpMHUPOBAHHOCTh MPEACTABICHUII O MaTeMaTUKE Kak YacTd MHPOBOMH
KyJbTypbl M MECT€ MAaTeMaTHKd B COBPEMEHHOM IMBWIM3AIUM, Cloco0ax
OIMCAHUS SBJICHUN peaibHOTO MHpa HAa MATEMAaTUYECKOM SI3BIKE;

— BJIQJICHUE HaBbIKAMU HCIIOJIb30BaHUS TOTOBBIX KOMIBIOTEPHBIX MPOTrpamMM MpHU
pELIeHNH 3a4ad4;

— Cc(pOpPMUPOBAHHOCTh MPEACTABIEHUH O MaTeMaTHYEeCKUX MOHATHUSAX Kak

BOXHEUIINX MaTEeMaTHYECKUX MOJENAX, IMO3BOJIIOIIMX ONHUCHIBaTh M U3Yy4aTh
pa3HblE NPOLECCHl W SBJICHUS; IMOHUMAaHUE BO3MOXKHOCTH aKCHOMAaTHYECKOTO
OCTPOECHUSI MAaTEMAaTUUECKUX TEOPUI;

— BIAJCHME METOJAMM JOKA3aTeNbCTB M aJTOPUTMOB pEIIEHUs, YMEHHE HX
OPUMEHSATh, IPOBOIUTH JI0Ka3aTeIbHbIE PACCYKICHUS B XO/I€ PEIICHUS 3a/1aY;

— BIAQJCHHE CTAHJAPTHBIMH TpHEMaMH  pEHICHHUS  palMOHANbHBIX U
UppaIOHANBHBIX, TTOKA3aTeIbHBIX, CTENCHHBIX, TPUTOHOMETPUUYECKIX YpaBHEHH
¥ HEPABEHCTB, X CHUCTEM; UCIIOJIb30BAHUE TOTOBBIX KOMIBIOTEPHBIX MPOTPaMM, B
TOM 4YHCIIE Ui MOMCKA MyTH PEUICHHs] M WUTIOCTPAIMM PEIICHHs ypaBHEHUU U
HEPaBEHCTB;



— c(pOpMHUPOBAHHOCTH MPEJCTABICHUN 00 OCHOBHBIX MOHATHUIX MAaTEMATHUYECKOTO
aHajgu3a W UX CBOMCTBax, BIAJEHUE YMEHHUEM XapaKTEPU30BaTh IOBEICHUE
GyHKIMI, WCMONb30BAHUE TMOJIYYCHHBIX 3HAHUM IS OMHCAaHUS M aHalu3a
pealIbHBIX 3aBUCUMOCTEM;

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

- chOpMUPOBAaHHOCTh YMEHHs pacllo3HaBaTh TeoMeTpuueckue Qurypsl 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 TMPEJACTABICHUNA O MpoIeccax U SBICHUSX, HMEIOIINX
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 CITyYalHBIX BEJIUUWH;

Kpome ToOro, B mpoiecce OCBOCHHS JUCHHMIUIMHBI  MPOUCXOIUT
dbopmupoBaHue OOIMIMX KOMIIETCHIIMH B paMmkax (eaepaqbHOro KOMIIOHEHTA
roCy/IapCTBEHHOTO 00pa30BaTEIbHOTO CTaHJAApTa CPEIHEr0 IOJHOTO OOIIero
obpazopanus B npenenax OITOIT CIIO:

OK 1. TlonuMath CyIIHOCTh M COIMAIBHYIO 3HAUMMOCTh Oyaymieil mpodeccun,
MPOSABJIATH K HEW YCTONYHUBBIA UHTEPEC.

OK 2. Opranu3zoBbIBaTh COOCTBEHHYIO JESATEIBHOCTb, HCXO/SI U3 1€ U CIIOCOOOB
€€ JOCTH>KEHUS, ONIPEICIICHHBIX PYKOBOIUTEIEM.

OK 3. Ananu3upoBarh pabo4yl0 CHUTYAIMIO, OCYIIECTBIATh TEKYIIIUNA U UTOTOBBIN
KOHTPOJb, OIEHKY U KOPPEKIHI0 COOCTBEHHOW JESITENIbHOCTH, HECTH
OTBETCTBEHHOCTH 32 PE3yJIbTaThl CBOCH PaOOTHI.

OK 4. OcymecTtBisaTh MOUCK HHPOpMAUU, HEOOXOoAMMOW st 3()PEKTUBHOTO
BBITIOJTHEHUS PO ECCUOHATIBHBIX 3a/1a4.

OK 5. MHcnonp3oBaTh WHGOPMAIMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTHH B
npodeccHoHaTbHOM IeITeTLHOCTH.

OK 6. PabGotars B komane, 3 (HEKTUBHO 00IIATHCS C KOJIJIETaMH, PYKOBOJICTBOM,
KJIMEHTAMHU.

OK 7. HcnoiHATh BOMHCKYIO OO0S3aHHOCTh, B TOM UYHCIE C TMPUMEHEHUEM
MOJTYYCHHBIX MPOGECCUOHANBHBIX 3HAHUHN (I FOHOIIEH)



5.COAEP)KAHUE YUYEFHOU JUCHUILJIMHBI

BBenenue.

Matematuka B HayKe, TEXHHKE, YIKOHOMHUKE, MH()OPMAIMOHHBIX TEXHOJOTHUAX H
NpakTHUeCKol fesTenbHOCTH. Llenmn W 3agaum  wW3y4yeHHWs] MaTEeMaTHKH B
YUPEXKICHUSIX HAYaIbHOTO U CPEAHET0 MPOo(hecCHOHATBLHOTO 00pa30BaHusI.

Pa3nen 1. Pa3BuTHe NOHATHS O YHCJIE.

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

Komnnexchoie wucna.

Paspnen 2. KopHu, crenenu u Jiorapugmsi.

Kopuu m cremenn. KopHu HaTypaldpHOM CTENEHHM M3 YUCIAa U HUX CBOMCTBA.
Crenenu ¢ paunMOHaJbHBIMH TIOKa3aTelnsIMM, HUX cBoiicTBa. CTeneHn cC
JNEUCTBUTENBHBIMU TIOKa3zaTensiMu. Ceolicmea cmenenu ¢ OelcmeUmeIbHblM
nokazamejnem.

Jlorapupm. Jlorapugm umenaa. OcHOBHOE JOrapupMUYECKOE TOXKIECTBO.
HecsTuunble U HaTtypalibHble Jorapudmel. [lpaBuna nelictBuii ¢ norapudmamu.
Ilepexon kK HOBOMY OCHOBAaHHUIO.

IIpeoOpa3zoBanue aJiredpan4ecKux BbIPA'KeHHU . [Ipeo6pazoBanue
palMOHAIbHBIX, UPPALMOHATIBHBIX CTEIIEHHBIX, MOKa3aTeIbHbIX U
Jorapu(pMUYECKUX BBIPAKEHUH.

Ilpakmuueckue 3anamus.

Apudpmernyeckue pAecTBus Haa uuciamu. Haxoxxnenue mpuOIMKEHHBIX
3HAQYEHUN BEJIIMYMH W MOTrPEIIHOCTEW BBIYMCIECHUW. BbIUMClieHne U CpaBHEHUE
KOpPHEH.

[Ipeobpa3oBaHne BBIpAXKECHH, COIEPIKAITUX KOPHHU.

HaxoxneHue 3HaueHnil CTENEHEN ¢ pallMOHAJIBHBIMHU MMOKa3aTessiMU. Brraucienue
CTENEHEeW C JIEMCTBUTEIBHBIM TMOKa3zaTeneM. IIpeoOpazoBaHus BBIpOKECHUH,
COJIEPIKAILUX CTEIICHH.

Haxoxnenue 3HaueHu#t jorapudma mo mpou3BOILHOMY OCHOBaHUIO. Ilepexonm ot
OJTHOTO OCHOBAHHUS K JIpyroMy. Brluncienue u cpaBHeHuUeE JIOrapugpMoB.

Pemenue norapuMudeckux ypaBHEHU.

Pa3nen 3. IlpsiMble M JIOCKOCTH B MPOCTPAHCTBE.

[IpsiMBIE M IUIOCKOCTH B MPOCTPAHCTBE. B3auMHOE pacmoioKEeHHe IBYX NPSIMBIX B
npoctpanctBe. llapannensHocTs mnpsiMoM W miockoctd.  [lapammenbHOCTH
mwiockocret. IlepneHauKynsspHOCTh NpAMOM W ILIOCKOCTH. llepneHaukynsap u
HAKJIOHHAs. YTOJ MEXIY NPSIMOM M IJIOCKOCTHIO. JIByrpaHHbINA yroj. YToa MEXIy
IJIOCKOCTSIMU. [lepneHInKyasIpHOCTh ABYX MJIOCKOCTEM.

I'eomeTpuueckue mpeoOpa3oBaHUs MPOCTPAHCTBA: MapajuIeNIbHBIM  IEpPEHOC,
CUMMETPHUSA OTHOCUTEIBHO IIOCKOCTH.

[lapamnenbHoe  MpoOeKTUpOBaHUE.  [l10wadb  OpmMO2OHANLHOU — NPOEKYUU.
N3o0paxenne npocTpaHCTBEHHBIX PUryp.

Ilpakmuueckue 3anamus.



IIpr3HaKy B3aMMHOIO pacIlOIOKEHUS IPSAMBIX.

[leprieHAUKYIISAp U HAKJIOHHAS K INIOCKOCTU. YTOJI MEXAY MPAMON U INIOCKOCTHIO.
ITeprieHAUKYIAPHOCTH INIOCKOCTENU. TeopeMbI 0 B3aUMHOM PACIIOI0KEHUH IIPAMOU
U IIJIOCKOCTH.

Pasznen 4. DineMeHTbl KOMOMHATOPHKH.

OcCHOBHBIE TMOHSATUS KOMOMHATOPUKH. 3aJaud Ha MOJCYET 4YMcia pa3MElIeHHH,
NepeCcTaHOBOK, coueTaHuil. PemieHue 3amay Ha mepebop BapuanToB. Dopmyna
ounoma Hrprorona. CBoiicTBa OMHOMHMHAJBHBIX KO3 (UIIMEHTOB. TpeyrojbHUK
[Tackaus.

Ilpakmuueckue 3auamus.

Pemenune koMOMHATOPHBIX 3a/1a4.

Paspnen S. KoopanHaTsl M BEKTOPBI.

[IpsimoyroisibHas (JIekapToBa) cuUcTeMa KOOpAMHAT B mpocTpaHcTBe. Dopmyna
PACCTOSIHUSI MEXTY ABYMsI TOUKaMU. Y paBHEHUS cepbl, TNIOCKOCTU U MPSIMOIA.
Bekropel. Monyns BekTopa. PaBeHCTBO BekTOpoB. CllokKEeHHE BEKTOPOB.
YMHOXXEHHE BEKTOpa Ha 4uCiI0. Pa3iiokeHHe BEKTOpa IO HAIpPaBICHUAM. YTIOII
Mexay AByMsa Bektopamu. [Ipoexnmst BekTtopa Ha ocb. KoopaumnHaTel BekTOpa.
CkassipHOE IPOU3BEICHUE BEKTOPOB.

Hcnonp3oBaHue KOOpPAMHAT M BEKTOPOB IIPU DPEIICHUUM MATEMATUYECKUX U
IIPUKJIAJHBIX 3a7a4.

Ilpakmuueckue 3anamua.

IIpssMOyroJibHas cucTeMa KOOpAUHAT B IIPOCTPAHCTBE.

VYpaBHEHHE OKPYKHOCTH, cQepbl, IUIOCKOCTU. PaccrosiHMEe MEXIy TOYKaMHU.
JIelcTBUS € BEKTOpaMH, 3aJaHHBIMH KoopauHaTaMu. CKalsIpHOE IPOU3BEIECHUE
BEKTOPOB.

Pa3znen 6. OCHOBBI TPUTOHOMETPHH.

OcHOBHBIE TIOHATHS.

Pannannas mepa yrma. BpamarensHoe aBukeHue. CUHYC, KOCUHYC, TaHT€HC WU
KOTAHT€HC YUCJIA.

OcHOBHBIC TPUTOHOMETPUYECKHE TOKIECTBA.

®opmynsl npuBeacHus. Popmynsl cinoxeHus. Oopmynsl yaBoeHus. @opmyiibl
IIOJIOBUHHOIO YTJIA.

IIpeoOpa3zoBanus NMPOCTEeHIIUX TPUTOHOMETPHYECKHUX BbIPaKCHUI.
[IpeoGpa3zoBanne CyMMBbI TPUTOHOMETPUUYECKMX (GYHKIMNA B TPOU3BEIACHUE W
IPOU3BENICHUSI B CyMMYy. BbIpa)keHHE TPUTOHOMETPUUECKUX (DYHKUIUNA uepes
TaHI'€HC TTOJIOBUHHOT'O apryMEHTA.

Tpuronomerpuyeckue ypaBHeHUs U HEPABEHCTBA.

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

Ilpakmuueckue 3anamus.



OcHoOBHBIE TpUroHOMETpHUECKHE ToxkaecTBa. DopMynsl npuseneHus. Oopmyssl
cinoxeHus. @Popmynbl  ABoMHOro  aprymenrta. IIpeoOpa3oBaHue  CyMMBbI
TPUTOHOMETPUYECKUX (PYHKIMI B mpousBefeHue U HaoOopoT. IIpeoOpazoBanue
TPUTOHOMETPUYECKUX (PYHKUMH 4Yepe3 TaHI€HC IIOJOBHUHHOIO apryMeHTa.
Pemienue nmpocTedinx TPUTOHOMETPUYECKUX ypaBHEHUW. PemieHue nmpocrenmmx
TPUTOHOMETPUYECKUX HEPABEHCTB.

OOpatHble TpUrOHOMETpUYECKUE (PYHKIMH: APKCUHYC, aPKKOCUHYC, apKTAHT€HC.

Pazgen 7. ®DyHKuuM, HX CBOMCTBA M IpauKu.

@dyukuuu. O0nacTe ompeAesieHUsT U MHOXECTBO 3Ha4YeHUU; rpadux (yHKIUH,
nocTpoeHue rpaduKoB GyHKIINH, 3aTJaHHBIX Pa3IMIHBIMU CIIOCOOAMH.

CpoiicTBa (pyHKuHH. MOHOTOHHOCTh, YETHOCTh, HEUYETHOCTh, OTPAHUYCHHOCTD,
nepuoanYHOCTh. [IpOMeXyTku BoO3pacTaHus © YOBIBaHHSA, HAHOOIbINEE WU
HaVMCEHbIIIEE 3HAYCHHUsS, TOYKH OKCTpeMyma. ['padudeckas HHTEpIpETAIIHS.
[TpumMepsl PYHKIIMOHATBHBIX 3aBUCUMOCTEH B peajbHBIX MPOIECcax U SIBICHUSIX.
Apudmernyeckue onepanuu Haj GyHKIuAMH. CrioxkHas QYHKIUS (KOMIO3UIHUS).
[lonsitue o HenpepbiBHOCTH  GyHKUMH. Ob6pamuvie  @yukyuu. Obaacme
onpedeieHus u obracms 3HaveHuli oopammuou @yukyuu. I pagux obpammuoll

dyHKyuu.
CreneHHble, MoOKa3aTeJbHbIe, JorapupMuueckue ¥ TPUTOHOMETPUUYECKHE

bynkuun.

Onpenenenus GyHKIMA, UX CBOMCTBA U TpadUKH.

[IpeoGpazoBanus rpadukos. [lapanienbHblid EpeHOC, CUMMETPHUST OTHOCUTEIHHO
ocel KOOpJIWMHAT W CHUMMETPUS OTHOCUTEIBHO Hauyaja KOOPAHUHAT, CUMMETpHUS
OTHOCHUTEJBHO MPSMOH Y= X, pacTsHDKEHHE U CKATHE BAOJIb OCEM KOOPAUHAT.
Ilpakmuueckue 3anamus.

Omnpenenenue QyHKITUH.

[Toctpoenue u urenue rpadukos GyHkuuii. Mccinenopanue GyHKIUN.

O6patHbie GpyHKIIMH U UX Tpaduku. OOpaTHBIE TPUTOHOMETPUUYECKUE (YHKIIUH.
[IpeobpazoBanus rpaduka QyHKIUN.

Crenennas QpyHKIIHS, €€ CBOMCTBA U rpaduK.

[TokazaTtenbHast GyHKIUS, €€ CBOMCTBA U Tpad UK.

Jlorapudmudeckas GyHKIHs, €€ CBOWCTBA U rpaduK.

Tpuronomerpudeckre GyHKIHH, UX CBOMCTBA U TpadUKH.

Pazngen 8. MHororpanuuku. Tesia 1 moBepXHOCTH BpalleHHU.

Bepuiunbl, pebpa, rpaHu MHOrorpaHHuka. Pa3BepTka. MHOrorpaHHbi€ YIJIbL.
Brinykiible MHOTOrpanHuku. Teopema Didnepa.

[Ipusma. Ilpssmass u HakimoHHas npusma. lIpaBwibHas npusma. llapannenenumnen.
Ky6. [lupamuna. [IpaBunsHas nupamuma. YceuenHas nupamuaa. Terpadp.
Cummetpuu B KyOe, B apajijiejenuIieie, B Npu3Me U MUpaMue.

Ceuenuss kybOa, mpu3Mbl © TupamMuabl. llpencraBieHMe O MPaBHIBHBIX
MHOT'OTPaHHUKAX (TeTpa’ip, KyO, OKTa’Ap, TOAEKAIP U UKOCAIIP).

Hunuaap w  koHyc. YceueHHbld koHyc. OcHoOBaHHME, BBICOTA, OOKOBas
MOBEPXHOCTh, oOOpasymwmiasi, pa3Beprka. OceBble CEUECHHS] U  CEUYCHUS,



napajenbHble ocHoBaHuI0. [lap u cdepa, ux ceuenus. KacarenbHas miaockocTh K
chepe.

Ilpakmuueckue 3anamus.

[TocTpoenue kacatenbHOM MIOCKOCTH K cepe.

Haxox1ieHne 0CHOBHBIX 3JIEMEHTOB MPU3MBI.

Haxoxenne 0OCHOBHBIX 3JIEMEHTOB MUPAMU/IBI.

Haxoxenne 0OCHOBHBIX 3JIEMEHTOB LIMJIUH/IPA.

Haxo1ieHne 0CHOBHBIX 3JIEMEHTOB KOHYCA.

HaxoieHne 0CHOBHBIX 3JIEMEHTOB IIapa.

Pasznen 9. Hayana MmaTeMaTH4eCKOro aHaJIu3a.

IocaenoBareabHocTn.  CnocoObl  3aJaHMsi U CBOMCTBA  YHCIIOBBIX
NIOCJIEI0OBATEIILHOCTEM. Ilonamue 0 npeoeie nocne008amenbHOCmu.
Cywecmeosanue npeoeia MOHOMOHHOU O2PAHUYEHHOU NOC1e008amenrbHOCMU.
CymmupoBaHue nocieaoBaTesbHOCTEN. beckoHeuHo yObIBarolas reoMmeTpuyecKkast
IIPOTPECCHUA U €€ CyMMa.

IpouzBognasi. Ilonste o mnpousBOAHONW (GYHKIUU, €€ TECOMETPUUYECKUN U
dbu3uYecKuil CMBICI. YpaBHEHHE KacaTebHOU K rpaduky ¢yHkuuu. [IponsBogHbie
CyMMBbI, Pa3HOCTH, TMPOU3BEICHUS, 4acTHOro. IIpou3BOJHBIE OCHOBHBIX
aneMeHTapHbIX GyHKIMi. [IpuMeHenre mpou3BOHON K UCCIeT0BaHUIO (YHKIMI
U TOCTpoeHUI0 TpadukoB. [Ipouzsoouvlie 00Opamuol GyHKyuu u KOMNOZUYUU
@dyHKyuu.

[IpuMepbl uCnoNb30BaHUs NPOU3BOAHON JJISI HAXOXKIAEHUS HAWIYUIIEro pEeIIeHUs
B MPUKJIAIHBIX 3a/1a4ax. Bropas mpousBoaHas, ee reoMeTpuYecKuil U Gu3nueCcKuit
cMmbIci. HaxoxaeHne ckopocTu AJis mpoiiecca, 3aaHHoro (popmysoit u rpadukom.
IlepBooOpa3Hass u wmHTerpaja. [IpuMeHeHue oONpeAeNIeHHOro WHTErpana aJis
HAaXOXJICHUS TUIOIIAAX KpUBOJMHEMHOW Tpaneuuu. Popmyna HerotoHa—
Jletitonuna. [IpuMepbl mpuMeHeHHs HHTErpayia B GU3UKE U T€OMETPHHU.
Ilpakmuueckue 3anamus.

YucnoBass TOCIEIOBATEIBHOCTh, CIIOCOOBI €€ 3aJaHusl, BBIYUCICHUS YJICHOB
nocnenoBatenbHocTU. [lpeaen mocnegoBaTenbHOCTH. beckoHeuHo yObIBaroImas
reoMmeTrpudeckas nporpeccusi. CocraBieHrne ypaBHEHHUS KacaTelbHOU K rpaduky
byHKIUY.

[IpaBuna wu  dopmynsl  guddepenuupoBanus. Tabmuima  MPOU3BOAHBIX
aneMeHTapHbIX (QyHkiui. MccnenoBanue (QyHKIIMM C TOMOIIBIO TPOU3BOTHOM.
Haxoxnenue HanOobIero, HANMEHBIIIETO 3HAYCHUS M AKCTPEMATbHBIX 3HAUCHHM
byHKIUN.

WNuterpan u nepBooOpa3Has. BeluuciaeHue miomaan KpUBOIMHEHHON Tpamnenuu.
Teopema Hpiorona—Jleitoauma. [lpumenenne wuHTETpasia K  BBIYHCICHHUIO
bu3HUecKrX BETUYNH U TUIONIA ICH.

Pazagen 10. U3mepeHusi B reoMeTpuM.
O6beM u ero usmepenue. MuterpanbhHas ¢opmyna odbema. Dopmyinbl oObema
Ky0a, MpSAMOYT0JIbHOTO Mapajuiesienunea, Npu3Msbl, HuInHApa. PopMmyiibl 00bema



nrpaMubl U KoHyca. DopMylibl IUIOMAAM NOBEPXHOCTEH LUIMHApPA W KOHYCA.
®opmynbl 00beMa 11apa U oA cephl.

[Tono6ue Ten. OTHOILIEHU MI0IA el TOBEPXHOCTEN U 00BEMOB MOJOOHBIX TEN
Ilpakmuueckue 3anamus.

O06beMbl MHOTOTPAHHHUKOB.

Boluncnenue o0ObeMOB U IUIONMIAACH IMOBEPXHOCTEH MHOTOTPAHHUKOB U TeN
BpalICHUS.

Pazgen 11. JiemMeHTHI TeOpUM BEPOATHOCTEH. JJIeMEHTbl MAaTeMATH4eCKOM
CTATUCTHKH.

CoObITHE, BEPOSITHOCTH COOBITHS, CJIIOKEHHE U YMHOXXCHUE BEPOSITHOCTEH.
[TonsiTue o He3aBUCUMOCTH COOBITUM. JIMCKpeTHas CiyualiHasi BEIMUMHA, 3aKOH €€
pacnpeneneHua. UnucnoBble XapaKTEPUCTUKU JTUCKPETHOM CIIy4YalHOW BEJIWYUHBI.
IlonsaTue o 3aKkoHEe OOIBIINX YHCEI.

[IpencraBnenne maHHBIX (TaOMMIBI, JAWArpaMmbl, Trpaduku), TEeHEpaJbHAs
COBOKYITHOCTb, BBIOOpKA, cpefHee apudmeTnieckoe, Mmeauana. [lonsaTue o 3amauax
MaTeMaTUYEeCKOM CTAaTUCTUKHU. PellleHne NpakTUYeCKUX 3ajJady C MNPUMEHEHUEM
BEPOSATHOCTHBIX METOOB.

Ilpakmuueckue 3anamus.

Brruncienue BeposiTHOCTEIA.

Paznen 12. YpaBHeHHUsI U HEPABEHCTBA.

YpaBHeHuss HW cucTeMbl YpaBHeHHWil. PanuoHanbHblE, HWpPpPaLMOHAIBHbIE,
NOKa3aTeIbHbIE U TPUTOHOMETPUUYECKUE YPABHEHUS U CHCTEMBI.

PaBHOCUIIBHOCTB ypaBHEHU, HEPABEHCTB, CUCTEM.

OcHOBHBIE TIpUEMBI X peHIeHUs (Pa3/IOKEHHE HA MHOMXHUTENM, BBEACHHE HOBBIX
HEHM3BECTHBIX, MMOICTAHOBKA, TPAPUUECKUN METO).

HepasBeHncrsa. Pannonanehbie, HWppalMOHAIIbHBIC, MOKa3aTeJIbHbIE U
mpucoHomempuyeckue Hepagencmea. (OCHOBHBIE TIPUEMBI HX  PEHICHUS.
HUcnoab3oBanue CBOMCTB M rpauKoB (PYHKIMUA NMPH pPelICcCHUH YPABHEHUN U
HepaBeHCTB. Metoq uHTepBajioB. M300pakeHre Ha KOOPAWHATHOM TIUIOCKOCTH
MHOKE€CTBA PEIICHUH YPaBHEHUN W HEPABEHCTB C JBYMS NEPEMEHHBIMU M HUX
CUCTEM.

Ilpuknaonsie 3ad0auu.

[IpruMeHeHrne MaTeMaTUYECKUX METOJIOB [T PELICHUSI COJNEP/KATENBHBIX 3a1a4 U3
pasTUYHBIX OOJlacTeld HAyKM W TMpaKTHKU. VHTepmperamus pesynbTaTa, yder
peaIbHBIX OrPAaHUYCHU.

Ilpakmuueckue 3anamus.

Pemenne ypaBHEHHIT METOJIOM HHTEPBAJIOB.

Pemenne TpUroHOMETPUYECKUX YPABHEHUN U CUCTEM YPaBHEHU.

Pemenne panyoHanbHbIX YPaBHEHUNA U CUCTEM YPaBHECHUM.

Pemenne nppanmoHanbHbIX YpPaBHEHUNA U CUCTEM YPABHEHUM.

Pemenne nokasaTenbHbIX YPaBHEHUNA U CUCTEM YPABHEHUM.



