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PabGouass mporpamMma paszpaboTaHa Ha OCHOBAaHUM MPUMEPHON MPOTPAMMBI
obmeoOpa3zoBareibHOM  yuyeOHONW  aucnuIuimHbl  «Du3nuka»  pPEeKOMEHI0OBAaHHOM
@enepalibHBIM  TOCYIAPCTBEHHBIM  aBTOHOMHBIM  yupexkjaeHueM «denepanbHbli
UHCTUTYT pa3Butus oOpazoBaHus» (OPI'AY «OHUPO») B kadecTBe mNpUMEpPHOI
IporpaMMmbl NI peajn3allid OCHOBHOM mpodeccHoHabHON 00pa3oBaTebHON
nporpammbl CITO Ha 6a3e oCHOBHOTO 00111er0 00pa30oBaHus C MOJYYCHUEM CPEIHETO
obmero oopaszoBanus (IIporokos Ne 3 or 21 urons 2015 r. PeructparimoHHbIi HOMEp
peuen3un 384 ot 23 utons 2015 r. DI'AY «DUPOy)
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IMosicuuTeENLHAA 3aICKA

PabGouass mporpamma o0mieoOpa3zoBaTenbHON y4yeOHOW NUCHUIINHBI «MaTemMaTuka
npeaHa3HavYeHa Uil M3YYCHHS MAaTEMaTHKU B NMPOo(ecCHOHAIbHBIX 00pa30BaTEbHBIX OPraHU3aIUSIX
CIIO, peanusyronmx 00pa3oBaTENbHYIO MPOTPAMMYy CPEIHETO OO0MIero oOpa3oBaHUsS B IMpeenax
OCBOCHHUSI OCHOBHOW mpodeccroHanbHOl oOpa3oBatenbHor mporpammbl CITIO (OITOIT CIIO) nHa
06a3ze OCHOBHOTO oOmero oOpa3oBaHMsS NPU MNOATOTOBKE KBAIHM(HUKAIMOHHBIX pabOYuX,
CIy>KalIUuX U CICHUAIMCTOB CPEIHETO 3BCHA.

Pabouas mporpamma paspaborana Ha ocHoBe TpeOoBanmii ®I'OC cpemgHero oo6mero
00pa3oBaHusl, MPEIBSIBISEMBIX K CTPYKTYpe, COACPKAHUIO M pe3yJbTaraM OCBOCHHS Yy4eOHOM
JTUCHUTUTHHBI «MaTeMaTuka», B COOTBETCTBHUM ¢ PeKOMEHIAalMsIMH 1O OpPraHHU3alud MOJTYUYCHUS
cpeaHero o0Opa3oBaHUs B MpejaenaXx OCBOCHUS O0Opa30BaTENbHBIX IPOTPAMM  CPEIHETrO
npodeccHoHAIBHOTO O0pa3oBaHWsl Ha 0a3e OCHOBHOTO o00mero oOpa3oBaHUS C YYETOM
TpeOoBaHU (enepanbHbIX TOCYJapCTBEHHBIX 00pa30BaTEIbHBIX CTAHJAPTOB W IOJIy4aeMOU
npoeCCHU WM CTIEIUATIEHOCTH CPEIHEro MpodecCnoHaIbHOro o0pa3oBanus (micsMo JlenaprameHTa
roCyJapCTBEHHOW MOJHUTUKU B cdepe MmoAroToBKuM paboumx kajapoB u IO MwuHoOpHayku
Poccum ot 17.03.2015 Ne 06-259).

Conepxanue pabouel mporpamMmbl «MaremMaThka» HaAIpaBiICHO Ha JOCTHIKEHHE CIICAYIOIINX
LeJe:

- obecnieueHre CHOPMUPOBAHHOCTH TIPECTABICHUN O COIUAIBHBIX, KYJIBTYPHBIX
¥ HCTOPHYECKHX (PAKTOpaxX CTAHOBIICHHSI MAaTEMAaTHKH,

- obecneyeHne Cc(HOPMUPOBAHHOCTU JIOTHYECKOTO, AJTOPUTMUYECKOTO MU
MaTeMaTHIECKOTO MBIIUICHUS;

- obecnevyeHre chOPMUPOBAHHOCTH YMEHUH MPUMECHSITh MOJYYCHHBIC 3HAHUS
IIPY PEIICHUH Pa3IUYHBIX 3a/1a4;

- obecnevyeHre cPOPMUPOBAHHOCTH MPEACTABICHUI O MATEMAaTHKE KaK YaCTH
00IIe9YeIOBeUeCKO KYyJIbTYpPhl, YHUBEPCATHHOM S3BIKE HAYKH, IT03BOJISIONIEM
OTMCHIBATh U U3y4aTh pealibHbIC MPOIECCHI U SBICHHUSL.

B pabouyio mporpamMMy BKJIOYEHO COJEp)KaHHWE, HANPABJIEHHOE Ha (OPMHpPOBAHUE Y
CTY/JICHTOB KOMIIETCHIINH, HEoOX0oAuMBIX aig kKauecTBeHHOro ocoeHuss OIIOIT CITIO na Gase
OCHOBHOI'0 00I11ero o0Opa3oBaHus C IMOJy4YEHUEM CpEIHEro ooOiero oOpa3oBaHUS; MPOrPaAMMBbI
MOJATOTOBKH  KBaJTU(UIMPOBAHHBIX  pabOYMX,  CIHyXalmux; MPOrpaMMbl  MOJATOTOBKH
crernanuctoB cpeanero 3sena (IITIKPC, ITICC3).

Pabowyas  mporpamMma = MOXET  HCIOJB30BAThCA  JAPYTUMH  NPOGECCHOHATBLHBIMU
00pa3oBaTebHBIMU  OPTaHU3ALMSIMH, PEATM3YIOIMIUMH 00pa30BaTENBHYI0 MPOTPAMMY CPEIHETO
obmiero obpaszoBanusi B mpenenax ocBoeHus: ocHoBHoW OIIOIT CITO Ha 6a3e OCHOBHOTO OOIIETrO
oOpazoanus (IITIIKPC, ITIICC3).



OO0mas xapakTepuCcTHKA Y4eOHO JUCHUILINHBI
«MaremaTuka»

Marematuka sBiseTcss  (QyHIaMEHTaNbHOH  00IeoOpa3oBaTebHON  AMCHUILUIMHONH  CO
CJIOKMBILUMCS] YCTOWYMBBIM COJIEpP>KaHUEM U OOIIMMHU TPEOOBAHUAMU K MOJITOTOBKE O0YYAIOIINXCA.

B TexHukyme mpodeccHOHAlIbHOW 00pa3oBaTEeNbHOW OpraHU3alUU, peamu3yIoNmen
00pa3oBaTeIbHYIO IPOrpaMMy cpeaHero obmiero oobpaszoranus B npeaenax ocsoeruss OIIOIT CITO
Ha 0a3e OCHOBHOTrO 0O0IIero 00pa3oBaHMs, U3yUYeHHE MAaTEMAaTUKU MMEET CBOU OCOOEHHOCTHU B
3aBUCUMOCTHU OT Mpoduis npodhecCHOHATBHOTO 00pa30BaHusl.

IIpu OCBOEHHUHU npodeccuit CIIO u ClleUallbHOCTEH CIIO
€CTEeCTBEHHOHAY4YHOTO Mpoduis mpodeccuoHanbHOro oOpa3oBaHHs, MaTeMaTHKa H3ydaeTcs Ha
6azoBom ypoBHe DPI'OC cpemnero obmiero oOpaszoBanus; npu ocBoeHmu mpodeccuit CIIO u
crenuaibHOCTEH CIIO  TexHHUYEecKOro H  COIHANbHO-3KOHOMHYECKOTO  mpoduis
npodecCHOHaTBHOrO 00pa30BaHUs MaTeMaTHKa H3ydaercs Oojiee YIiayOJIeHHO, Kak HpOoQHiIbHAs
yueOHas TUCIUILTMHA, YUUThIBAIOIIas Cleln(pUKy ocBauBaeMbIX TPOGECCHil WK CIeIUAIbHOCTEH.

DTO BBIpAXaeTCsl B COJAEP)KAHUU OOYUYEHMsI, KOJIMYECTBE YacOB, BBIACIISIEMBIX Ha HM3yueHUE
OTJICIIbHBIX TEM MPOTPAMMBI, TTyOWHE UX OCBOCHHSI CTYJIEHTaMH, 00BbeMe U XapaKTepe MPaKTUYECKUX
3aHTHUI, BUJaX BHEAYIUTOPHOI CaMOCTOATEIbHON PabOTHI CTYAECHTOB.

OO61ue 1eny u3y4eHus MaTeMaTUKU TPAIUIIMOHHO PEAM3YI0TCS B YETHIPEX HAIpPaBJICHUSX:

1) o6mee npenacraBieHue 00 UAESSIX U METO/IaX MaTEMaTHKU;

2) MHTEIEKTyalbHOE Pa3BUTHUE;

3) oBazeHHE HEOOXOIUMBIMU KOHKPETHBIMU 3HAHUSIMU U YMEHHSIMU;

4) BoCTHUTATEIHLHOE BO3JICHCTBHE.

[Tpodunuzanus neneit MmareMaTudeckoro oOpa3oBaHUs OTPAXKAETCs Ha BHIOOpE MPUOPUTETOB
B OpraHu3aluyu y4yeOHOUN naedaTenbHOCTH oOyvaromuxcs. Jas TEXHUYECKOro, COLHaIbHO-
PKOHOMHMYECKOro mnpoduiei mnpodeccuoHanrbHOTO 0o0pa3oBaHUs BHIOOp IeJed cMmellaeTcs B
NparMaTH4eckoM HalpaBJIEHUHU, MPEIyCMaTPUBAIONIEM YCHJIEHHWE U pacIIUpeHHe MPUKIIaJHOTO
XapakTepa U3y4YeHHs] MaTeMaTUKH, PEUMYILECTBEHHON OpPUEHTAllMU Ha aJrOPUTMUUYECKUH CTHIIb
MI03HABATEIbHON JIeATeNbHOCTU. [l TyMaHUTApHOTO M €CTECTBEHHOHAay4yHOro mpoduiei
npogeccuoHanbHOro 00pa3oBaHMsl 0ojiee XapaKTepHBIM SBISIETCS YCHIIEHHE OOILEKYJIbTYPHOM
COCTaBIIAIONIEH YU4eOHON TUCIMIUIMHBI C OPUEHTAIUEH Ha BU3YaJTbHO-00pa3HBIA U JIOTUYECKUN CTUITH
yueOHOI paboTHI.

N3yuenne mareMaTuku Kak TPOQPMIBLHON 001eo0pa3oBaTeTbHON YUeOHOW MUCIUILTAHEI,
yUUTHIBarOIIeH crienuduky ocBanBaeMbix cryaeHTamu npodeccuit CI1O unu cneruansHoctu CIIO,
obecrieunBaeTcs:

* BBIOOPOM Pa3IMYHBIX MOAXOO0B K BBEICHUIO OCHOBHBIX TIOHSITHIA;

* (dopMHpOBaHHUE CUCTEMBI YUeOHBIX 3a/I1aHHH, oOecTieunBaromux 3G HEKTHUBHOE

OCYIIECTBJICHHE BHIOPAHHBIX LIEJEBBIX YCTAHOBOK;



o0oraimeHneM CIeKTpa cTuiIel ydeOHO! AeATEIbHOCTH 3a CYET COTJIACOBAHUS
C BEAYIIMMH JeSTEIIbHOCTHBIMH XapaKTepUCTHKaMH BBIOpaHHOM npodeccun/
CTIEIHATBHOCTH.

[IpodunbHas cocTaBisAIONMAs OTPAKACTCA B TPEOOBAHUSIX K IMOJTOTOBKE OOYYAIOIIMXCS B YACTH:

o0mielt cuCTeMbl 3HAHHMU: CcoOJAEpKaTeIbHbIE MPUMEPbl HCIOJIb30BAHUS
MaTeMaTHYECKUX WA U METOJI0B B MPO(PECCUOHATLHON IEATEIIEHOCTH;
YMEHHUU: pa3inuue B ypOBHE TPEOOBAHUN K CIOKHOCTH MPUMEHSIEMBIX
JITOPUTMOB,;
NPAaKTHYECKOTO WCIOJIb30BAHUS NPUOOPETEHHBIX 3HAHMN W YMEHHI:
MHAUBUAYAIBHOTO Y4€OHOIO OIbITa B IOCTPOSHUU MaTeMaTHYECKUX MOJIETEH,
BBITIOJIHCHUHN UCCIICOBATCIIbCKUX ITPOCKTOB.

Takum oOpazom, peanusaiusi CoJACpKaHUs Yy4eOHOW JUCHUIUIMHBI OPUEHTHPYET Ha

INPpUOPUTECTHYIO PpPOJIb MPOHECCYAJBbHBIX XApPaKTCPUCTHUK yqe6H0171 pa6OTLI, 3aBHUCAIIUX OT

npodwis mpodecCHOHATBPHOTO0 00pa30BaHUs, MOJYUYCHHS OIBITA MCIOJb30BAHUS MaTEMaTHKH B

COACPIKATCIBbHBIX U HpO(beCCI/IOHaJH)HO SHAYUMBIX CUTyalUAX IO CpPaBHCHHUIO C q)OpMaJII)HO-

YPOBHECBbBIMHU PE3YJIbTATUBHBIMHU XAPAKTCPUCTUKAMU O6yquI/I$I.

Conepxanne y4eOHOH TUCHMIUIMHBI pa3pabOTaHO B COOTBETCTBUM C OCHOBHBIMH

COACPIKATCIbHBIMUA JIMHUAMUA O6y‘IGHI/I${ MaTEMaTHuKeE:

anredpanyeckasl JMHUS, BKIIIOYAIOIIAsl CHUCTEMATH3allMI0 CBEJCHUM O 4MCIaX;U3yyeHUe
HOBBIX U 0000lIeHHEe paHee U3YUYEHHBIX olepaunuil (Bo3BeJEeHHE BCTENEHb, U3BJICUCHUE
KOpHs, JIorapu(MUPOBaHHUE, CUHYC, KOCHUHYC, TaHT€HC,KOTAaHI€HC M OOpaTHbIE K HUM);
U3y4YeHHE HOBBIX BHUJOB UYHCJIOBBIX BBIp@XKEHUHHM (OpPMYJ; COBEPILIEHCTBOBAHME
MIPAKTUYECKUX HaBBIKOB u BBIYUCIIUTEIbHOUKYIIBTYPBI, paclupeHue u
COBEpUICHCTBOBAHME ajareOpanyuecKoro anmnapara,

copMUpPOBAHHOTO B OCHOBHOM nIKoJe, u ero NIPUMEHEHUE K
pELIEHUIOMATEMAaTUYECKUX U IPUKIIAJHBIX 3a/1a4;

TEOPETUKO-QPYHKIMOHAJIbHAS JIMHUS, BKJIIOYAIOIIAsl CHUCTEMAaTU3allMI0 HpaclIupeHHe
CBEJICHUH 0 (PYHKLIMIX, COBEpPLICHCTBOBAHUE rpaduuecKuX yMEHHUH; 3HaKOMCTBO C
OCHOBHBIMHU HJ€SMU U METOJaMH MaTeMaTH4YeCKoroaHaiu3a B o0ObeMe, MO3BOJIAIOIIEM
uccleloBaTh JJEMEHTapHble (QYHKIMM HUpenaTh MpPOCTEHIINEe TeOMETPUYECKHE,
¢du3nvecKue u Jpyrue NpuKiIagHble3a1aun;

JIMHUSA YpaBHEHUI " HEPaBEHCTB, OCHOBaHHAs Ha MIOCTPOEHUU nu
UCCIIeIOBAHUMMATEMAaTHUECKUX ~ MOJEJeH, Tmepecekaromascss ¢  anreOpandeckod u
TEOPETUKO-(PYHKIIMOHATILHOM JIMHUSAMUA u BKJIFOYAIOIIAs pas3BuTHE u
COBEpILICHCTBOBAaHUETEXHUKH  alredpandyeckux  npeoOpa3oBaHUM I pEIIeHHS
ypaBHEHHIl,HEpaBEeHCTB U  cUCTeM; (OPMUPOBAHHE CIIOCOOHOCTH  CTPOUTH H
HCCIIEIOBATBIIPOCTENIINE MAaTEMaTUUYECKUE MOJEIM NpPH PEUICHUH MPUKIATHBIX
3aJ1a4,3a1ad M3 CMEXHBIX M CIEHHAJIbHBIX JUCHUIUIMH;T€OMETpUuYecKas JIVHUA,
BKJIIOYAOIIAsi HAarJIsiAHbIE IIPEICTaBICHUS O

MPOCTPAHCTBEHHBIX (UTypax M H3yueHHE HUX CBOMCTB, (OpMUpPOBAHHE U Pa3BUTHE
IIPOCTPAHCTBEHHOIO BOOOpaKeHHUs, pa3BuTHE CcOCOO0OBI€OMETPUYECKHUX
U3MEPEHUN, KOOPAMHATHOIO U BEKTOPHOTO METONOB UISAPELICHUS MATEMaTUYECKUX U
IIPUKJIAHBIX 3a/1a4;



* CTOXAacTHYEeCKas JIMHWUS, OCHOBaHHAs Ha Pa3BUTUM KOMOWHATOPHBIX  YMEHHUHU,
NpeNCTaBICHUH O BEPOSATHO-CTATHCTUYECKUX 3aKOHOMEPHOCTSAX OKPYKAIOIIEro
MUpa.

Paznensl (TeMbl), BKIIOYCHHBIC B COICPKAHUE YUECOHON NUCHUIUIMHBI, SBISIOTCS OOIUMU JIJIst
Bcex mpoduiielr mpodeccuoHanbHOTO 00pa3oBaHMs W MPH BCeX O0OBEeMax y4eOHOTO BpPEMEHH
HE3aBUCHMO OT TOTO, SABISETCS Jim YyueOHas aucuumuimHa «Maremartuka» 0a30BONH HIIH
popHILHOIA.

N3yuenue o0meoOpa3oBaTenbHOW y4YeOHONW AUCHUIUIMHBI «MaTtemaTukay 3aBepliacTcs
MOJIBEZICHUEM HTOTOB B (hOpMe HSK3aMEHa B paMKaxX MPOMEKYTOYHOW aTTeCTAllMM CTYICHTOB B
npouecce ocBoeHus: ocHoBHou OITOIT CITIO ¢ momydenueM cpemnero obmiero oopaszoanus ([TITKPC,
[IICC3).

MecTo y4eOHO# JUCHUNIMHBI B Y4eOHOM IJIaHe

VYyebnast aucuuruimHa «MaTeMaTuka» SBISeTCS Y4YeOHBIM MpeAMETOM 0053aTenbHOMN
npeaMeTHoi obnactu «Matemaruka u uHpopmatukay OI'OC cpeanero oduiero o6pazoBaHusl.

B mpodeccuonanbHbIX 00pa3oBaTeIbHBIX OpPraHU3aLUAX, PEATU3YIOMUX 00pa30BaTEIbHYIO
nporpamMmy cpensero oouiero oopasosanus B npenenax ocBoerust OIIOII CITIO nHa 6a3e 0ocHOBHOTO
oOuiero o0pa3oBaHus, yuyeOHas AUCLUILIMHA «MaremaTHKa» H3ydaercs B 001eo0pa3oBaTeIbHOM
nukie yueOnoro miana OITOIT CIIO na 6a3e OCHOBHOTrO 0O0IIEero oOpa3oBaHUs C IMOJTyYECHUEM
cpenuero obiero obpazosanus (ITITKPC, I[TIICC3).

B yuebnsix mmanax I[IIIKPC, TINICC3 yyebnas mucuurmnHa «MatemaTukay BXOIUT B
coctaB oOHIMX OO0IIe00pa30BaTEIbHBIX YYEOHBIX AMCUUIUINH, (OPMHUPYEMBIX U3 00s3aTeNbHBIX
npeametHelx obnacreit ®I'OC cpennero oobmero obpasoBanus, is npodeccuir CIIO wumm
cnenuanbHocteil CIIO cooTBeTcTBYIOMIETr0 PO NpodeccnoHaTbHOr0 00pa30BaHMUsL.

Pe3y.m,TaT1,1 0CBOCHUA y‘leﬁHOﬁ AUCHUIIJIHHBI

OcBoeHue cojepxkaHus yueOHOM AUCIUILIMHBL «MaTeMaTukay obecriedynBaeT JOCTUKEHUE

CTYJCHTaMU CJIEIYIONINX PE3yTbTaTOB:

JIMYHOCTHBIX:
- ¢opMUPOBAHHOCTh TPEJCTABICHUI O MaTeMaTHKEe KaK YHHBEPCAIBbHOM SI3BIKCHAYKH,
CpeICTBE MOJEIHUPOBAHUS SBICHUM U TPOIECCOB, HIAEIX U METOJaX MaTeMaTHKH;
- MOHWMAaHHE 3HAYUMOCTH MaTEeMaTHKH! TSI HayIHO-TEXHHYIECKOTO
nporpecca,chOpMUPOBAHHOCTh  OTHONIEHHWS K  MaTeMaTHKe Kak K  4acTu
00IIeYeTOBEYECKOUKYIBTYPEl ~ Yepe3  3HAKOMCTBO C  HUCTOpUEH  pa3BUTHSA
MaTeMaTUKH, DBOJIONMEHMaTEeMaTUUECKUX HUJICH;
- pa3BUTHE JIOTUYECKOTO MBIIIJICHUS, MPOCTPAHCTBEHHOTO
BOOOpaXEHUS,AITOPUTMUYECKON  KYJIbTYpPhl, KPUTUYHOCTH MBIIUICHUS HAa  YPOBHE,
HEeoOXoauMoOM MIsIOyayIeil nmpodecCuOHANbHONU JEeATETbHOCTH, IS TPOJOJIKECHUS
oOpazoBaHus U
camoo0pa3oBaHus,



- OBJaJieHHEe MaTeMaTUUYECKMMH 3HAHUAMU M  YMEHHUAMH, HEOOXOIUMBIMHU
BIIOBCETHEBHON JKM3HHM, JJIl OCBOEHHUSI CMEXHBIX €CTECTBEHHOHAYUHBIX JIUCLUIINH
UIUCHUIIMH  TpodeccCHOHaIbHOTO LHMKIA, M MOJydeHus oOpa3oBaHUs B 001acTsX,
HeTpeOYIOMMX yriyOJIeHHON MaTeMaTHYeCKON OITOTOBKY;

- TOTOBHOCTh U CIOCOOHOCTH K 0Opa3oBaHUI0, B TOM 4YHCJIE CamMo00pa30BaHUIO,HA
NPOTSI)KEHUU BCEHW IKU3HM;  CO3HATEIbHOE OTHOILIEHUE K HENPEPBIBHOM
00pa3oBaHUIO KaK YCIIOBUIO yCIIEHIHOU npodeccuoHanbHOM u
0O0IIEeCTBCHHOM ICATCIEHOCTH;

- TOTOBHOCTh u CIOCOOHOCTB K CaMOCTOATENbHOMN TBOPUYECKOM u
OTBETCTBEHHOMN IEATEIBHOCTH;

- TOTOBHOCTb K  KOJUIEKTUBHOM  paboTe, COTPYAHUYECTBY CO CBEPCTHHUKAMH
BOOpA30BaTEIbHOM, OOIIECTBEHHO IIOJIE3HOM, Y4YeOHO-MCCIEA0BATEIBCKON, MPOSKTHOM
UJPYTUX BUJIAX JI€ATEIbHOCTH;

- OTHOIIIEHUE K TPO(ECCHOHATBHON AESITENbHOCTH KaK BO3MOXXHOCTH YYacTHs BPEHICHUU
JUYHBIX, OOIIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOIIEHAIIMOHATIBHBIX MPOOIIEeM;
MeTanpeAMeTHbIX:

- YMEHHUE  CaMOCTOSITEIIbHO  ONPENeNsATh  LEeIM  JACATEIbHOCTH U COCTaBIATh
IJIaHBIEATEIbHOCTH; CaMOCTOSITEIIbHO OCYILIECTBIISATh, KOHTPOJIMPOBATh u
KOPPEKTUPOBATHACATEIBHOCTh;  HCIOJb30BaTh  BCE  BO3MOXHBIE pecypcsl s
JOCTUKEHUSINIOCTABICHHBIX I€JIel M peajlu3aluy IJaHOB JEATEIbHOCTHU; BBIOUpATH
YCHEUIHBIECTPATErUH B PA3JIMYHBIX CUTYaLUAX;

- yMeHue IIPOYKTUBHO o0marbes u B3aUMOJICHICTBOBATH B rporecce
COBMECTHOWJIEATENIBHOCTH, YYUTBHIBATh IO3ULUU JAPYTMX YYaCTHUKOB JE€ATEIBbHOCTH,
s pexkTuBHOpa3penaTh KOH(PIUKTHI,

-BJIaJICHUE HaBBIKAMHU II03HABATENIbHOW, ydeOHO-HCCIeOBAaTEIbCKOW U MPOEKTHOM
NesATEeIbHOCTH B cdepe o0OIEeCTBEHHbIX HayK, HaBBIKAMU pa3pelieHus npooiem;
CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY HMOUCKY METOJIOB PEIIEeHUSIPAKTUYECKUX
3aJ1a4, IPUMEHEHUIO Pa3IMYHbIX METOJIOB TIO3HAHNUS;

-TOTOBHOCTb U CIIOCOOHOCTbh K CaMOCTOSITEIbHON MH(OPMAIMOHHO-103HaBaTEIbHON
NEeSTeNIbHOCTH, BKJIIOYass YMEHHE OPHUEHTHPOBATHCS B PA3IUYHBIX MCTOYHUKAX COILMAJIBHO-
MIPaBOBON M SKOHOMHYECKONH MH(POpPMAIUU, KPUTUYECKU OLEHUBATh U MHTEPHPETUPOBATH
nHPOPMALHIO, TOJYyYaeMYI0 U3 Pa3IMYHbIX UCTOUHUKOB,;

- BIAJCHUE SI3bIKOBBIMU CPEJICTBAMHU: YMEHME SICHO, JIOTMMHO U TOYHO M3JaraTbCBOIO
TOUYKY 3pEHUSs, UCIIO0Ib30BaTh aJIEKBATHHIE SI3bIKOBBIE CPEJICTBA;

-BJlaJIeHUE HAaBBIKAMU MMO3HABATEIbHON pedIeKCUU KaK OCO3HAHMS COBEPIIAEMBIX
JEHCTBUI U MBICIIUTENBHBIX MTPOLIECCOB, UX PE3YyIbTATOB U OCHOBAHUH, IPAHUI] CBOETO 3HAHUS
Y HE3HAHUS, HOBBIX [T0O3HABATENBbHBIX 33]1a4 U CPEJICTB AJIS UX TOCTUKEHUS;

- LeJeyCTpEeMJIEHHOCTb B TMOMCKAax M NPUHATUU peuieHuil, cooOpa3UTeNbHOCTh
WUHTYULIHSA, Pa3BUTOCTH MIPOCTPAHCTBEHHBIX IpeCTaBICHUN;
CIIOCOOHOCTHBOCIPUHUMATH KPACOTY ¥ TAPMOHMIO MHPA;

NpeAMeTHbIX:

- chopMUpPOBAHHOCTH NpeaCTaBICHUN 0 MaTeMaTHKeE KaK 4acTu
MHPOBOUKYJIBTYPBl M MECT€ MaTeMaTUKH B COBPEMEHHOW LMBUIM3ALMHU, CIOCO0ax
OTIMCAaHUSSIBICHUH PEAJIbHOTO MUPA HA MaTEMaTUUECKOM SI3BIKE;



- c(OpMUPOBAHHOCTh MPEJICTABICHUNH O MaTeMaTUYECKHX TMOHATHUAX KaKBa)KHEHIINX
MAaTEMATUYECKUX MOJEIAX, MMO3BOJIIOIIMX ONUCHIBATh U U3y4aTh Pa3HBICIIPOLIECCHI U SIBIECHUS;
IIOHUMAaHHE BO3MOKHOCTU aKCUOMAaTUYECKOTO IMOCTPOCHUSI MATEMAaTUYECKUX TEOPHA;

- BJAJICHHE METOJAaMM J[0Ka3aTeJbCTB U AJITOPUTMOB PELICHUS, YMEHHUE UXIPUMEHSTD,
IIPOBOJUTD JJOKA3aTEIIbHBIC PACCYKICHUS B X0/1€ PEILICHMS 3a/1a4;

- BJIQJICHUE CTAHJAPTHBIMU IPUEMAaMH PEIICHUs PALMOHAIBHBIX U UPPALMOHAIBHBIX,
[I0OKA3aTENbHBIX, CTENEHHBIX, TPUTOHOMETPUYECKUX YPABHEHUH U HEPABEHCTB, HMX CHCTEM;
HCIIOJIb30BAHUE TOTOBBIX KOMIIBIOTEPHBIX IPOrPAMM, B TOM YMCJIE JUIs TIOMCKA IIyTH PELICHUS U
WJUTFOCTPALIUK PELEHUs] YPABHEHUN U HEPABEHCTB;

- c(hopMHUPOBAHHOCTh MPEJCTABICHUH 00 OCHOBHBIX MOHATHUSIX MaTeMaTUYECKOTOAaHAIU3a U UX
CBOMCTBaX, BIIaJICHUE YMEHHEM XapaKTepHU30BaTh IMOBeAcHHE (YHKIUN, ICIIOIb30BAHNE
MOJIyYEHHBIX 3HAHMU JJs ONHMCAHUS U AaHalu3a pealibHbIX3aBUCUMOCTEN;

- BJaJcHUE OCHOBHBIMU MOHATHUAMHU 0 IJIOCKOCTAX u
IIPOCTPAHCTBEHHBIXT€OMETPUUECKUX ¢durypax, ux OCHOBHBIX CBOMCTBAX;
chopMUPOBAHHOCTH YMEHHSPACIIO3HABATH TEOMETPUUECKHUE (PUTYPHI HA YEPTExkKaX, MOJIEIAX U
B pEaJbHOM MHUpE;IPUMEHEHNE M3YYCHHBIX CBOMCTB TreoMeTpUYeCKUX QUryp u Gopmyn mis
peueHus

IreOMETPUYECKHX 3a/1a4 U 33]a4 C IPAKTUYECKUM COJIEpKaHUEM;

- c(pOpMUPOBAHHOCTH NPEICTABICHUN 0 npoueccax u SIBIICHUSIX,
UMEIIHUXBEPOATHOCTHBIM XapakTep, CTAaTUCTHUYECKUX 3aKOHOMEPHOCTSAX B pPEAJIbHOM
MHPE,0CHOBHBIX IMOHIATHUAX JJEMEHTApPHOUW TEOPUH BEPOSTHOCTEH; YMEHHUH HAXOIJUTh
NOLCHUBATh BEPOSITHOCTH HACTYIJICHUS cOoOBITHH B MpOCTENIINX
MPAKTUYECKUXCUTYALUAX U OCHOBHBIE XapaKTEPUCTUKHU CIIy4YailHbIX BEJIMYHH;

- BIAJCHHME HABBIKAMMMCIIOIb30BAHNS FOTOBBIX KOMIIBIOTEPHBIX IPOTrPaMM IPHUPELICHUH 3a/1a4.

Coaep:xkanue y4eOHOM TUCHMILIMHBI
BBenenue

MatemaTika B HayKe, TEXHHUKE, OKOHOMHKE, WH(POPMAIMOHHBIX TEXHOJOTUSAX U
MpaKTUYEeCKOW nesTenbHOCTH. Llenn u 3agaum M3ydeHus MaTeMaTHKU TPH OCBOCHHH MpodeccHii
CIIO u cneumansuocteu CIIO.

Aaredpa
Pa3ButHe noHsATHA 0 YHCJIE

[lenple u panuwoHanbHble uucna. [eiicTButenpHble ywcna. [IpuOnukeHHbIE BBIYHCICHUS.
Komrmtekcubie yncia.

KopHu, crenenn n jorapugmsl

Kopuu u crenenn. KopHu HatypaiabHON CTENEHHW W3 YUCIAa U UX CBoWcTBa. CTEMEHH C
paluOHAJIbHBIMHA mokKa3aTrciaiaMu, nux CBOIiCcTBA. CreneHu C I[efICTBHTeJILHLIMH
nokazareysiMu. CBOWCTBA CTENEHU C NECHUCTBUTEIbHBIM OKA3aTEIEM.



Jlorapudwm. Jlorapudm uucna. OCHOBHOE JTOrapu(MUUIECKOE TOXKIECTBO. JlecATHUHBIE U
HaTypaidbHbIe Jorapudmel. [IpaBuna neiictBuii ¢ morapudmamu. [lepexon kK HOBOMY OCHOBAHHIO.

[IpeoOpa3oBanue anreOpamdeckux BbeIpaxeHui. lIpeoOpazoBaHUE palMOHAIBHBIX,
UPPALMOHATIBHBIX CTETIEHHBIX, TOKA3aTeNbHBIX U JIOTapU(PMUUYECKUX BbIPAXKEHUH.

Ilpakmuueckue 3anamus.

ApudmMeTndeckue ACHCTBHS HaAJ YHCIaMH, HAXO0XJICHUE NPUOIMKCHHBIX 3HAYCHUU
BEJIMYMH M MOTPEIIHOCTeH BbIUMCICHUM (aOCONIIOTHON M OTHOCHTENBHOM), CpaBHEHUE YHCIIOBBIX
BBIPAKECHU.

Briuucnenue u cpaBHeHHE KOpHEH. BbINoIHEHNE pacyeToB ¢ pauKaJaMu.

Pemenue nppaunoHanbHbIX ypaBHEHUN. HaxoxkaeHne 3HaYeHU CTENEHEW ¢ pallMOHAIbHBIMU
nokazatessimu. CpaBHeHue creneHeid. [Ipeobpa3oBaHue BhIpaXKeHHH, COAepKaIIMX cTereHu. Pemenue
MOKa3aTeJIbHbIX YPAaBHEHUM.

Pemenne npuknaaHeIx 3a1ay.

Haxoxnenue 3HadeHuid norapudma mo Mmpou3BOJIbHOMY OCHOBaHMIO. [lepexom oT oaHOTO
OCHOBaHHUS K JpyroMy. BeruucieHus wu cpaBHeHHe norapudmoB. JlorapudmupoBanue u
MIOTEHUMPOBAHUE BBIPAKEHUN.

[TpuOnm>KeHHBIC BRIYUCIICHUS U PEIICHHMS MPUKIIAIHBIX 33]1a4.

Pemenune norapudmMuueckux ypaBHEHHIA.

OCHOBBI TPUTOHOMETPHUH
OcHOBHbIE IOHSATHS

Panuannas MEpa yria. Bpa].].[aTeJIBHOG JABUKCHUC. CI/IHyc, KOCHUHYC, TAHI'CHC U KOTAHI'CHC
quciia.

OcHoBHbBIE TPUTOHOMETPHUIECCKHUE TOXKIAECCTBA

@opmyinsl npuseacHus. Popmysl cioxenus. opmyisl yaBoeHus. @PopMysibl TOJIOBUHHOTO
yria.

IIpeodpa3oBanns NPOCTEHIINX TPUTOHOMETPHYECKHUX BbIPasKeHHUH

[IpeobpazoBaHre CyMMbI TPUTOHOMETPUYECKUX (YHKIUN B MPOU3BEIACHUE U IIPOU3BEICHUS B
CyMMy. BripakeHne TpUroHOMETpUUECKUX (PYHKIIUI yepe3 TAHTe€HC MOJIOBUHHOTO apryMeHTa.

Tpuronomerpuyeckue ypaBHeHHs] U HEPABEHCTBA

IIpocTeiimue TpUTrOHOMETpUUYECKHUE ypaBHEHUs. [IpocTelimne TpPUrOHOMETPUIECKUE
HEPABCHCTBA.

OOpaTHble TPUTOHOMETPUYECKUE PYHKINU. APKCUHYC, apKKOCUHYC, apKTaHT€HC.

Ilpakmuueckue 3anamus.

PannanHbIl METOA U3MEPEHUS YTIIOB BPALLCHUS U CBSA3b C IPaJyCHON MEPOM.

OCHOBHBIE =~ TPUTOHOMETPHUYECKHE  TOXKIECTBA,  (OPMYINIBI  CIIOXKEHHUS,  yIBOCHHA,
npeo0pa3oBaHUE CYMMbI TPUTOHOMETPUYECKUX (YHKIMH B HpOU3BEIEHUE,
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npeoOpa3oBaHHWe MPOU3BEICHUS TPHUTOHOMETpHYECKUX GYHKIUHA B cymmy. [Ipocreiimmue
TPUTOHOMETPUYECKUE YPABHEHUS U HEPABEHCTBA.
OOpaTHbIe TPUTOHOMETPpUYECKUE (PYHKIINH: apKCUHYC, apKKOCHHYC, apKTAHTEHC.

DOYyHKUMH, UX CBOMCTBA U rpaduKu

Oyukiun. O6IacTh ONpeneNeHuss U MHOXKECTBO 3HAaueHUH; rpadux (QyHKIHMH, TOCTPOEHHUE
rpaduKoB QyHKIUH, 3aJaHHBIX PA3TUYHBIMUA CIIOCOOAMH.

CpoiictBa  ¢yHKIMHM.  MOHOTOHHOCTb,  YE€TKOCTb,  HEUETKOCTb,  OTPAHHUYEHHOCTb,
NepuonYHOCTb. [IpomMexyTku Bo3pacTaHusi M yObIBaHHs, HauOoOJbllee W HAUMEHblIee 3HAYCHUE,
TOYKM dKcTpemyMa. [I'paduueckas wuHTepnpetanus. I[lpumepsl (QyHKIUOHATBbHBIX
3aBHCHUMOCTEH B pealbHBIX NpoIeccax U SBJICHUAX. ApHPMETHUECKHE OIEpaluu HaJ
bynkuusamu. Cnoxxknas pyHkuus (komno3unus). [lonsarrue o HenmpepbIBHOCTH (QYHKITUH.

OO6parubie ¢ynkiuu. OO6macTe omnpeaeneHuss U 00JacTh 3HAYCHHM OOpaTHOW (YHKIIUH.
I'paduk oOpaTtHOI PyHKLIMU.

CreneHnHble, NoKa3aTeJbHbIE, JJOrapu(pMuiecKue u
TpUroHomerpuuyeckue pynkuuu O0parHbie
TpUroHoMeTpu4eckne GyHKIUH

Omnpenenenust GyHKIHIA, UX CBOMCTBA U TPaPUKH.

[IpeoOpazoBanue rpadukoB. [lapamnenpHbBIE TEPEHOC, CUMMETPUS OTHOCUTEIBHO OCEH
KOOpPAMHAT U CUMMETPHUsSI OTHOCUTEIBHO Haudajla KOOPJAWHAT, CAMMETPHUS OTHOCHUTEIBHO IMPSIMOU
y=X, pacTsDKEHHUE U CKaTUE BAOJb OCEl KOOpIHHAT.

Ilpaxmuueckue 3anamus.

[Tpumepsl 3aBUCUMOCTEM MEXIy NEPEMEHHBIMH B peEaJbHBIX IPOLECCaX M3 CMEXHBIX
mucuumiauH. Onpeaenenue ¢yHkuuil. Iloctpoenne n urenue rpapukos Qynkumii. MccnenoBanue
¢ynkuuu. CBOMCTBA JIMHEHHOM, KBaJpaTHUYHON, KYCOYHO-IMHEHHON U POOHO-TUHEHHON (YyHKIUH.
HenpepeiBable 1 nepuoguveckue ¢pyHkiuu. CBoicTBa U rpaukud CHHYcCa, KOCHHYycCa, TaHT€HCA U
KoTaHreHca. OOpaTHble ¢GyHKUMH W uX rpaduku. OOpaTHble TPUTOHOMETpUYECKHE (YHKIIHU.
[IpeoOpazoBanms rpaduka pyHkuun. ['apmonndeckue konedanus. [Ipuknaaapie 3axadu.

[ToxasarenbHble, TorapumMudeckre, TPUrOHOMETPHUYECKUE YPABHEHUSI U HEPAaBEHCTBA.

Hauyana MaTeMaTH4YeCKOI0 aHAJIM3a

IocaenoBatenbHocTU. CriocoObl 3a1aHUS U CBOMCTBA YUCIOBBIX IOCIEI0BATEIBHOCTEH.
[TonssTne o mpexnene nocnenoBareabHOCTH. CyllecTBOBAaHUE IMpEEiNa MOHOTOHHOW OTrpaHWYEHHOU
nocienoBarenbHocTd.  CymMMupoBaHWE — moclienoBarenbHOCTeH.  beckoHeuno — yOwpIBaromas
reoOMETpPUYECKas POTPECChs U €€ CyMma.

[TpousBoanas. Ilonstne o mpou3BoaHON (yHKIUHU, €€ reoMeTpuyecKuil u (usnueckuit
CMBICI. YpaBHEHHME KacaTelbHOM K rpaduky ¢yHkuud. IIpon3BoaHbIE CyMMBI, Pa3HOCTH,
IIpOU3BEECHNUs, YacTHbIC. [IpON3BOAHBIE OCHOBHBIX 3JIEMEHTAPHBIX
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¢byukuii. [IpuMmeHeHne MPOW3BOAHON K HCCIEAOBAHUIO (DYHKIMH W TIOCTPOCHHIO T'PaPUKOB.
[Tpon3BoaHbIe 0OpaTHON (PYHKINU  KOMIO3UIIMH (DYHKITHH.

[Ipumepsl UCNIOJIB30BAaHUS TPOU3BOAHON JJI HAXOXKIACHUS HAWIYUIIEro pelIeHUs] B NPUKIAIHBIX
3amadax. Bropas nmpou3sBoHas, € TeoMeTpuuYecKuii U pu3ndeckuii cMbpIciI. HaxoxaeHne CKopocT Jis
mporecca, 3a1aHHoro GopMyJoi u rpaduKoM.

IlepBooOpa3nass u uHTerpaj. llpumeHeHue ompeneNeHHOr0 HHTErpaia JUisi HaXOXICHUS
Iomaau KpuBoiuHeHHoW Tpanenuu. @dopmyna Herootona - JleiOnuma. Ilpumepsl npuMeHEHUs
WHTETpaia B PU3NKe U TEOMETPHH.

Ilpakmuueckue 3anamus.

YucnoBas  IOCIIEIOBATEIbHOCTD, crocoObl €€  3ajaHus,  BBIYMCICHHS  YJICHOB
nocnenoBatenbHocTH. [lpenen mnocnenoBatenbHOCTH. beckoHeuHo yObIBaroIIasi TreoMeTpUYecKas
IIPOrpeccusl.

[Ipou3BoHas: MEXaHUYECKUNA U TEOMETPUUYECKHUI CMBICI POU3BOIHOM.

YpaBHeHue KacaTenpHOU B obmeM Buae. [IpaBuna u hpopmynsl nuddepeHuupoBanus,
Tabiuma MPOU3BOAHBIX »dieMeHTapHbIX ¢yHkuuil. HccnenoBanue GyHKIMH C OMOIIBIO
npou3BoHON. Haxoknenne HauOOJBIIETr0, HAUMEHBIIETO0 3HAYCHHUS W OSKCTPEMalbHBIX 3HAYCHUH
GbyHKIIH.

Wuterpan u mnepBooOpaznas. ®opmyna Herlorona - JleiOuuma. IlpuMenenue wuHTerpama
BBIYMCIICHUIO (DU3MYECKUX BEITUYMH U IIOMIAICH.

YpaBHeHUs] 1 HEPABEHCTBA

YpaBHeHust M cHcTeMbl ypaBHeHMH. PanuonaibHble, UppalMOHAIbHBIEC, IIOKA3aTCIBHBIE U
TPUTOHOMETPUUYECKHUE YPABHEHHS U CHCTEMBI.

PaBHOCWIBHOCTD ypaBHEHUI, HEPABEHCTB, CUCTEM.

OcHOBHBIE NpUEMBl UX pelIeHHs (pa3/IoKEHHE Ha MHOXXHMTENH, BBEICHHE HOBBIX HEU3BECTHBIX,
TMOJICTAHOBKA, TPpayuIECKHil METO.).

HepaBencrBa. PanuoHanbHbIE, HppalMOHAIbHbBIE, I[IOKA3aTEJIbHbIE U TPUTOHOMETPUYECKHUE
HepaBeHCTBAa. OCHOBHbBIE IPUEMBI UX PELICHHUS.

Hcnoab3oBanne CBOMCTB M rpaMKoB (PYHKUMI NPH pelliecHMH YPABHEHMH U HEPaBEHCTB.
Mertoa untepBanoB. M3o0paxxeHre Ha KOOPAMHATHOMN MJIOCKOCTH MHOXECTBA pEIIEHUH ypaBHEHUN U

HEPaBEHCTB C JBYMs IIEPEMEHHBIMU U UX CHCTEM.

Ilpuxnaonwsie 3a0auu.

IIpuMeHeHre MaTeMaTUYEeCKUX METOJOB I PEUIEHUs COAEPKATEIbHBIX 3a7ad U3 Pa3IMYHBIX
o0acTell HAyKu M IPAKTUKU.

WHuTepnperanys pe3ynbrara, y4eT peajlbHbIX OTpaHUYEHUH.

Ilpaxmuueckue 3anamus.

Kopnu ypaBuennii. PaBHocunbHOCTh ypaBHeHuit. [IpeoOpazoBanue ypaBHEHUI.

OcHOBHBIE IPUEMBI PELIEHNS YpaBHEHUH. Pelllenne cucreM ypaBHEHUH.

Hcnonb3oBanue cBOWCTB U IrpadUKoB QYHKIUI 1715 pellIeHUs] ypaBHEHUN U HEPABEHCTB.

Kom0nHaTopuka, CTATHCTHKA U TEOPHUSI BEPOSTHOCTEH JJ1eMeHTbI
KOMOUHATOPUKU

OcHOBHBIE TIOHATUS KOMOMHATOPHUKH. 3aJaud Ha IOJACYET YHCia pa3MeIICHHi, MepecTaHOBOK,
coueranuid. Pemenue 3amau Ha mnepebop BapuantoB. Popmyrna Ounoma Heiotona. CBoiicTBa

OuHOMHHANBHBIX K03 unmenton. Tpeyronsuuk [ackans.
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DJIeMeHThI TeOPHH BEPOATHOCTEH

CoObiTHE, BEpOSTHOCTb COOBITHSA, CIIOXKEHHE M YMHOXEHHE BeposTHocTed. Ilonsatme o
HE3aBUCUMOCTH CcOOBbITHH. J{MCKpeTHas ciydvailHas BeIMYMHA, 3aKOH €€ pacmpeaeseHus. UYuciaoBble
XapaKTEePUCTUKHU AUCKPETHOMN ciaydyaiiHO# BenuunHbl. [IoHATHE 0 3aKOHE OOIBIIMX YUCEI.

JJIeMEeHThI MATEMATHYECKOI CTATHCTHKH

[IpencraBinenne naHHBIX (TaONMIBI, AMArpaMMbl, TpaduKu), TEeHEpalbHas COBOKYITHOCTb,
BBIOOpKa, cpenHee apudmernieckoe, Meanana. [loHsTue o 3aayax MaTeMaTHUECKON CTaTHCTUKHU.

Pemenne npakTudeckux 3a1aq ¢ IPUMEHEHUEM BEPOATHOCTHBIX METOIOB.

Ilpaxmuueckue 3anamus.

Hctpus pa3BUTHS KOMOMHATOPHKH, TEOPHH BEPOSATHOCTEH M CTATUCTUKH M HX pOJIb B
pa3nuuHBIX cdepax ueloBeUeCKOM jku3HenesTelbHOCTH. IIpaBuna komOuHaTopuku. Pemienue
KOMOMHATOPHBIX 3aj1ay. PazMelienus, couetanus U nepectaHoBkU. buHom HbloToHa M TpeyronbHUK
[Tackans. [Ipuknaguelie 3a1a4uu.

Kiaccuyeckoe omnpeneneHue BEpPOATHOCTH, CBOMCTBA BEPOATHOCTEHM, TeOpeMa O CyMMe
BEpOATHOCTEH. Brruncienue BeposTHocTeH. Ilpukiannsie 3agauu. IlpencraBieHue 4HCIIOBBIX
naHHbIX. [Ipukinagnele 3anaun.

I'eomeTpus
IIpsiMble ¥ NJIOCKOCTH B NPOCTPAHCTBE

B3auMHOe pacnonoxkeHue ABYX NpsAMBIX B IpocTpaHcTBe. llapamnenbHOCTH NpsAMON M
miaockoctd.  IlapamnensHocTs  1mockocTel.  IIepneHIMKYJIApHOCTL  NPSAMOM M IJIOCKOCTH.
[leprieHIUKYJIAp M HAKJIOHHAs. YTOJN MEXAYy NPSIMOM M IUIOCKOCTBIO. JIByrpaHHBIM yroJ. Yrou
MEXIY INIOCKOCTAMHU. lIepneHIuKyIIpHOCTh ABYX IUIOCKOCTEH.

I'eomerpuueckue npeoOpa3oBaHHs NPOCTPAHCTBA: MMapajuIeTbHBIA IMEPEHOC, CHUMMETpuUs
OTHOCHUTEJIBHO INIOCKOCTH.

[TapannenbHoe mnpoekTupoBanue. [lmomans oproroHanbHoM mnpoexkuuu. HM3o0OpaxeHue
IIPOCTPAHCTBEHHBIX PUTYP.

MHororpaHHuKH

Bepmunbl, peOpa, rpaHd MHoOrorpaHHuka. Pa3BepTka. MHororpaHHble yribl. Bimykible
MHoOrorpaHHuku. Teopema Diinepa.

[Tpusma. IIpssmas u HakinoHHas npusma. [IpasunbHas npusma. [apamnenenunen. KyoO.

[Inpamupa. IIpaBunbHas nupamuaa. Y ceuenHas nupamuaa. Terpasap.

Cummerpuu B KyOe, B apaJuiesienunesie, B Ipu3Me 1 mupamMuIe.

Ceuenust Ky6a, MpU3Mbl U TUPAMHUIBI.

IIpencraBneHne o NMpaBUIIBHBIX MHOTOTPAHHUKAX (TeTpa’iape, KyOe, OoKTasape, NOAeKa’aApe U
HKOCadIpeE).
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TeJsia 1 MOBepXHOCTH BpaleHHUs

unuuap m koHyc. YceueHHbI kKoHyc. OcHOBaHME, BbICOTA, OOKOBas IOBEPXHOCTH,
oOpasyronias, pasBepTka. OceBble CEUEHHS U CEUEHMs], apajlIeJIbHbIE OCHOBAHM.
[lap u cepa, ux ceuenus. KacarenpHas miockocTsb K chepe.

HN3Mepennsi B reoMeTpun

O6beM u ero usmepenue. Muarerpanpaas Gopmyna oobema.

dopmyna odbema Kyba, IPpSIMOYTOJBHOTO Mapajliejenuneia, mpu3Msl,
nunuHapa. Popmyna odObemMa nupamMuIsl U KoHyca. Dopmyiiel 00beMa 1mapa u
TUIOIIAIH ChEpHI.

[Tomob6ue Ten. OTHOMIEHUS TUIOIIA/ICH TOBEPXHOCTEH U 00BEMOB IMOAOOHBIX TEII.

KOOleI/IHaTI)I H BEKTOPLI

[IpsmoyronbHas (IekapToBa) cHCTEMa KOOpAMHAT B MpocTpaHcTBe. DopMmyna paccTOSHUS
MEX]y IByMsi TOUKaMu. Y paBHEHUS chepbl, MIIOCKOCTU U MPSIMOH.

Bektopsl. Monayne BekTtopa. PaBeHcTBO BekTOpoB. Ci0X€HHE BEKTOPOB. YMHOXKEHHE
BEKTOpa Ha yucio. Pa3nokeHne BEKTOpa MO HAMPABICHUSIM. YTOJI MEXIY AByMsl BekTopamH. [Ipoekius
BeKTOpa Ha och. Koopaunare! Bekropa. CkansipHOE IPOU3BECHHE BEKTOPOB.

Hcnonb3oBaHne KOOPAUHAT U BEKTOPOB MPU PEIICHUH MAaTEMaTUYECKUX M TIPUKIAIHBIX 3a/1a4.

Ilpakmuueckue 3anamus.

[Ipu3Haku B3aMMHOTO PACIOJOXKEHUS NPSIMbIX. YToJl MeXAy HpsSMbIMU. B3aumHoe
pPAacIlONIOKEHHE MPAMBIX W IUIOCKOCTEH. llepneHauKynsp M HAKIOHHAs K IUIOCKOCTH. YTOJ MEXIy
IPSIMOM M IUIOCKOCTBIO. TeopeMbl 0 B3aMMHOM DPACIIOIOKEHUU NPSAMOM U IIIOCKOCTU. TeopeMa o Tpex
NEPIEHINKYJIIpax.

[Ipu3Haku u cBOMCTBA MapaUIeIbHbIX U MEPHIEHANKYISIPHBIX MIOCKOCTEH.

PaccrosgHue OT TOYKM 10 INIOCKOCTH, OT IPSAMOM 0 INIOCKOCTH, PACCTOSHUE MEXKIY
IUIOCKOCTSIMH, MEXIY CKpEIIMBAIOIIMMUCS MPSAMBIMHA, MEXIy MPOU3BOJIBHBIMU (uUrypamMH B
MIPOCTPAHCTBE.

[TapamnenpHO€ MPOEKTHPOBAHME M €ro CBOWCTBA. TeopemMa O miomaad OPTOTOHAIbHOMN
NPOEKIIMM MHOTOYTOJIbHUKA. B3anMHOE pacnoyiokeHne MPOCTPAHCTBEHHBIX (PUTYD.

Paznuunblie BuaBI MHOTOrpaHHUKOB. X n3o0paxenus. Ceuenus, pa3BepTKH MHOTOTPAaHHHUKOB.
[Inomans mnoBepxHocTH. Buael cummerpunm B npocTpaHcTBe. CUMMETpUsS Tell BpaLEHUS H
MHOTOTpaHHUKOB. Briuncienue miomasneit 1 00beMoB.

BexTopsl. [lelicTBusA ¢ BeKTOpaMu. JlekapToBa CUCTEMA KOOPAUHAT B IIPOCTPAHCTBE.

VYpaBHeHUE OKpPYX)HOCTH, chepbl, TIIOCKOCTH. PaccrosiHnme mexay Toukamu. JleHdcTBHS C
BEKTOpaMM, 3aJaHHbIMM KoopAauHataMu. CKalsgpHOE€ TIPOM3BEJEHHE BEKTOpOB. BekropHoe
YpaBHEHHE TMPSMOM M IUIOCKOCTH. Jcmonp30BaHHME BEKTOPOB IIPU  JIOKA3aTEIbCTBE TEOPEM
CTEPEOMETPUHU.
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11 BHEayIUTOPHBIX 3aHATUM CTYJIEHTaM Hapsay C PELUIEHUEM 3a7ad M BbIIOJIHEHUS
MPAKTUYECKHUX 3a/IaHUH MOKHO TIPEIOKHUTH TEMBI UCCIICIOBATEILCKUX U peepaTuBHBIX pabor, B
KOTOPBIX BMECTO CEPUU OTIEJIBHBIX MEJIKHUX 3aJay U YHNPAXKHEHUU IMPEIararoTcs CHOKETHBIE
3a/laHus, TpeOyromue JUIUTeTLHON paboThl B paMKaX OJHOW MaTeMaTHYeCKOW CUTyamnuu. ITu
TEMBl MOTYT OBITh KaK WHAWBUAYAIbHBIMHU 33JaHHUSIMH, TaK M TPYMIOBBIMH JIJII COBMECTHOTO

BBITTOJIHEHU A UCCIICAOBAHUS.

Tembl pedepaToB (10KIAT0B), HCCIAET0BATEIbCKUX POEKTOB

* HenpepsiBHble 1podu.

* [IpuMeHEHHE CIIOKHBIX IPOLIEHTOB B SKOHOMHUYECKUX pacyeTax.
* [lapaymenbHOE MPOEKTUPOBAHUE.

» CpeaHue 3HaYEHUsI U UX IPUMEHEHHUE B CTAaTUCTUKE.

* BekrtopHOe 3a1aHue NpsIMBIX U IVIOCKOCTEN B IIPOCTPAHCTBE.
» Clio)xeHue rapMOHUYECKHUX KOJIeOaHUH.

* ['paduueckoe pemieHne ypaBHeHUN 1 HEPABEHCTB.

* [IpaBuibHBIE U NOIYNIPAaBUIIBHBIE MHOTOTPAHHUKH.

* KoHundeckue ce4eHUs U UX IPUMEHEHHUE B TEXHUKE.

* Iloustue nuddepennmana u ero NpUIOKEHU.

» (CxeMbl NOBTOPHBIX UCHBITaHUM bepHysun.

* HccnenoBanue ypaBHeHI/Iﬁ 1 HCPABCHCTB C MMapaMETpPOM.
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TemaTnyeckoe NJIAHUPOBAHUE

TexHHM4YeCKHid, COLUAIBHO-IKOHOMUYECKUI MPoPpuiiu npodecCHOHAIBHOI0
o0pa3oBaHus

[Tpu peanusanmu conepkaHus 001meo0pa3oBaTeNbHON yUeOHONH AUCHUIUIMHBI «MaTeMaTHKa
B mnpeaenax ocBoenus OIIOII CIIO na 6a3e ocHOBHOro 00Imero oOpa3oBaHUs C MOJTyYECHHEM
cpeanero obmero obpazosanus (IIIIKPC, IIIICC3) makcumanbHas yyeOHasi Harpy3Kka 00y4aronuxcs
COCTaBJISIeT:

- o crienrasibHOCTAM CITO TeXHUYECKOTO U COIManbHO-3KOHOMHUYECKOTo npoduiieit -351 gac.
W3 nux aynuropHas (o0si3aTellbHAsI) Harpy3Ka 0OyJaroIIUXCs, BKIIOYas MPAaKTHUECKUe 3aHsATus - 234
yaca; BHEayAUTOPHAsI CaMOCTOsATeIbHAasi paboTa cTyZeHTOB -117 yacos.

TemaTnueckni mian

KonnuecTBo yacos
[Ipoduu npodheccnoHaTIbHOTO
00pa3zoBaHus
Bun yaebHoit paboTh TexHuueckuil, CouanbHO-
OKOHOMUYECKUI
Aymuropnsie 3anstus. Conepikanue o0yueHus Crnenmanpnoctu CITIO
Beenenue 2
Pa3Butue NoHATHUSA O YHCIIe 10
Kopuu, crenenu u sorapudmbl 28
[IpsiMble ¥ ITIOCKOCTH B IPOCTPAHCTBE 20
KomMOunaTopuka 12
KoopanHaTel U BEKTOPEI 16
OCHOBBI TPUTOHOMETPUHU 30
DyHKUMU U TpapUKU 18
MHOrOrpaHHUKH U KPYIJIbIE TElIa 26
Haygana mareMaTH4ecKoro anaamsa 24
WHTerpai u ero npuMeHEHUE 16
DneMeHTbl TEOpUM BEpOSTHOCTEM W  MaTeMaTH4YecKOu 12
CTaTUCTUKHU
YpaBHEHUs U HEPABEHCTBA 20
Hroro: 234
BHeaynuTopHas camocTosiTe/IbHAsA padoTa
[ToaroroBka BBICTYIJIEHHH 110 3alaHHBIM TEMaM, JJOKJIAJ0B,
pedeparos, 3cce, MHAUBHIYaIbHOTO MTPOEKTa C
MCIOJIb30BaHNEM HH(OPMAIIMOHHBIX TEXHOJOTUH U Jp.
IIpome:kyTouHas arrecranus B (popme 3k3amMeHa
Bcero: \ 234
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EctrecTBeHHOHaYy4YHBIH NPoQHIb NPOPeCcCHOHATBLHOI0 00pa30BaHUA

[Ipn peanuzaunuum coaepkanus oOIIe0Opa3oBaTenbHON y4eOHOM aucuUIUIMHBL «Maremartuka» B
npenenax ocoenusst OIIOII CIIO na 6Ga3e OCHOBHOro oOmero o0pa3oBaHUs C TMOJYyYEHHEM
cpennero oomero obpazoanus (IITIKPC, IITICC3) makcumanibHas yueOHast Harpy3Ka 00yJaronuxcs
COCTaBJISIET:
- no crienranbHOCTAM CIIO ecTecTBEHHOHAYYHOT'O M TyMaHUTapHOTo npoduieit -234 gaca, U3 HUX
aynutopHas (00si3aTenbHasi) Harpy3Ka o0ydJaroImuxcs, BKItoUas NpakTUHYecKue 3ausaTus - 156 4acos;
BHEayIUTOpPHAs CaMOCTOsITeNIbHAsA paboTa CTyIEHTOB - 78 4acoB.

TemaTnueckuii JIaH

KonunuectBo yacos
[Tpodunu npodeccunoHaTbHOTO
o0pa3zoBaHus
Bun yuebHoit paboTsl EcTecTBeHHOHAYYHBIH
Aypauropnsie 3anatusi. Coaepkanue o0y4eHus CneunansHoctu CI1O
Bsenenue 2
Pa3BuTHE NOHATHS O YKCIIe 8
Kophu, crenenn u orapudmsl 20
ITpsiMble M IJIOCKOCTH B TPOCTPAHCTBE 14
KomOuHaTOpHKa 10
KoopauHaTel U BEKTOpPEI 10
OCHOBBI TPUTOHOMETPUHU 16
DYHKIMU U TpaQUKH 14
MHOTOrpaHHUKH U KPYTJIbIE TEIa 14
Hauana maremaTnyeckoro aHaiamsa 16
WHTerpail u ero npuMeHEHUe 8
DONEeMEeHTbl TEOpHUH BEpOSATHOCTEH W  MaTreMaTHYecKOM 10
CTaTUCTUKHU
YpaBHEHUs U HEPABCHCTBA 14
Hroro: 156
BHeaynuTopHasi camocTosiTeIbHAsA padoTa
[ToaroroBka BBICTYIIJICHHH 10 3alaHHBIM TEMaM, JOKJIAJ0B,
pedeparos, rcce, UHAMBUIYATBHOTO IPOEKTA C 78
HCIOJIb30BaHHEM MH(GOPMAIIMOHHBIX TEXHOJIOTHI U Ap.
IIpoMe:xkyTOYHAsA aTTecTanus B opMe IK3aMeHa
Bcero: \ 234
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XapakTepuCcTHKA OCHOBHBIX BU/J0B Y4eOHOM 1eSITeJIbHOCTH CTY/IEeHTOB

Conepxanue XapaKTepUCTUKA OCHOBHBIX BUJOB JAEATEIbHOCTH CTYIEHTOB
o0yueHus (Ha ypoBHE y4eOHBIX J1eHCTBUIA)
Beenenue O3HakoMJIEHUE C POJIbI0 MAaTEMAaTUKH B HayKe, TEXHUKE, SKOHOMHUKE,

MH()OPMALIMOHHBIX TEXHOJIOTHAX U IPAKTHUUECKOH eI TeIbHOCTH.
O3HakoMIIEHHUE C LETSMH U 3a7a4aMi U3yYeHUs] MAaTeMaTUKU [IPH OCBOCHUU
npodeccuii CI10 u cnenmnansuocteit CI10.

Aareopa

Pa3zButue nmoHsaTus o
HYUCIIC

Brimonnenue apudmMeTndeckux NEUCTBUM HAJ YMCIaMH, COYETasl yCTHHIC U
MHUCHbMEHHBIE TPUEMBI.

Haxoxnenne mnpuOIMKEHHBIX 3HAUYCHHH BEJIMYMH U  HOTPEIIHOCTEH
BBIUMCICHUN (a0COMIOTHOH W OTHOCHUTENBHOW); CpaBHEHHE YHCIOBBIX
BBIPAQKCHUMH.

Haxoxaenne omuOOK B MpeoOpa3oBaHUAX M BBIYHCICHUSIX (OTHOCHTCS KO
BCEM IYHKTaM MPOTPaMMBbI).

Kophu, crenenu,
JorapugMsl

O3HakoMJIEHHE C MOHATHEM KOPHS N-U CTENEHU, CBOWCTBAMHU PaJMKAIOB U
IIpaBUJaMHU CpaBHEHUS KopHeil. dopMmyiimpoBaHUE ONpPENEICHHUS KOPHS U
CBOMCTB KOpHEH. BpluncieHne W CpaBHEHHE KOpPHEH, BBINOJIHEHUE
NPUKUJIKN 3HadeHus KopHA. [IpeoOpa3oBaHue 4YUCIOBBIX M OYKBEHHBIX
BBIPAXXEHUH, CONEPKAIINUX PATUKAIIBL.

Brimonnenue pacuetoB 1o QopmyiiaMm, COJAEpXKAIUM  paJAUKaIbL,
OCYIIECTBJISII HEOOXOUMBbIE MOJICTAHOBKU U IIPeoOpa3oBaHusl.
Onpenenenne «paBHOCWIBHOCTH BBIpAXKEHUNW ¢ pagukaiamu. Pemienue
MppalMOHAIBHBIX YPABHEHUM.

O3HakoMJIEHHE C TOHATHEM CTENEHU C JEHCTBUTEIBHBIM I10KA3aTEIEM.
HaxoxxyneHue 3HaueHMM CTENEHW, UCHOJB3Ys NpPU HEOOXOJAMMOCTH
MHCTPYMEHTAJIbHBIE CPELCTBA.

3anuceiBaHUE KOPHS N-il CTeNeHu B BUJE CTENEHU C APOOHBIM MOKa3aTesleM
1 Ha00OpOT.

@opMyJIHpOBaHUE  CBOWCTB  CTEIEHEW. BplunciaeHWe  cTeneHen ¢
pallMOHAIBHBIM IOKA3aTEeJIEM, BBIIIOJHEHUE NPUKUJIKNA 3HAYEHUS CTEIIEHH,
CpaBHEHUE CTEIECHEH.

[IpeoOpazoBanne 4YUCIOBBIX W OYKBEHHBIX BBIpaXEHUM, CcOAepKaLIUX
CTEIIECHH, IPUMEHSSI CBOMCTBA.

Pemenne nokazaTenbHbIX ypaBHEHHUH.

O3HakoMJIEHHE C NPUMEHEHHEM KOpPHEH WM CTENEHEHd NpU BBIYUCIECHUH
CpPEIHHUX, NEICHUU OTPE3Ka B «30J0TOM CEUYECHHMH». PellleHne NpuKIagHbIX
3aJ1a4 Ha CJIOKHBIC IPOLICHTHI.

[IpeobpazoBanue
anreOpanvyecKux
BBIPAXKECHU I

Brimonnenue npeoOpa3zoBaHuil BRIpaXKEeHUH, MPUMEHEHUE GOPMYII,
CBSI3aHHBIX CO CBOMCTBaMU cTemneHel u JorapudmoB. OnpeneneHne oo0macTu
JNOMYCTUMBIX 3HaUCHUII0Tapu(MHUUYECKOTO BhIpakeHUs. Peienue
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‘ aorapuMHUYECKUX ypPaBHEHUMN.

OCHOBBI TPUTOHOMETPUH

OCHOBHBIE TOHATHU S

W3yueHue painaHHOTO METOAa U3YUEHUs YIJIOB BpaIlleHUs UX CBSI3U C
rpaagycHoil Mepoil. 3o0paxeHue yriioB BpalleHus: Ha OKPYKHOCTH,
COOTHECEHUE BEIIMUUHBI YTJIa C €r0 PACIIOJIOKEHUEM.

dopMyaupoBaHUE ONPEAEICHUI TPUTOHOMETPUYECKUX (PYHKIUH 1151 yIIIOB
IMOBOpPOTAa U OCTPLIX YIJIOB IIPAMOYTOJIbHOI'O TPCYroJIbHUKA U 00bsACHEHHE
UX B3aUMOCBSI3H.

OcHoOBHBIE [IpuMeHeHre OCHOBHBIX TPUTOHOMETPUUECKUX TOXKIECTB IJIS BBIYUCICHUS
TPUTOHOMETPUUECKHE 3HAYEHUN TPUTOHOMETPUUYECKUX QYHKLIMM MO OJHOHN U3 HUX.

TOXKJIECTBA

IIpeoOpa3oBanus N3ydenne 0OCHOBHBIX (hOPMYJI TPUTOHOMETPHH: (HPOPMYJIBI CIOKEHHS,
IPOCTEHIINX YABOCHUS, MPEOOPa30BaHUS CyMMBI TPUTOHOMETPHIECKUX (DYHKIIMH B

TPUTOHOMETPUYECKUX

IMPOU3BCACHUC U TPOU3BCACHUA B CYMMY U IPUMCHCHUC IIPHU BBIYMCICHHUHA

BBIPAKEHU I 3HAYEHMS] TPUTOHOMETPUUECKOTO BBIPAKEHUS U YIIPOIIEHUS €T0.
O3HakoMJIEHHE CO CBOMCTBAMU CUMMETPUM TOUYEK HA EAUHUYHOMN
OKPY>KHOCTH U MPUMEHEHHUE UX JIs BbIBOJA (OPMYJI, IPUBEACHHUS.
[Tpocreiimue Pemenue no ¢popmyinam u TPUrOHOMETPUUECKOMY KPYTy IpOCTeHIINX
TPUTOHOMETPUYECKHE TPUTOHOMETPUUYECKUX YPABHECHUH,

ypaBHEHHS U
HEpaBEHCTBA

[IpumeHeHne 00X METOJ0B PELICHHS] YPAaBHEHUN (MIPUBEIEHUE K
JIMHEWHOMY, KBaJIpaTHOMY, METOJ{ Pa3JI0KEHUs Ha MHOXUTEIU, 3aMEHBI
MEpEMEHHON) MPU PEIICHUHU TPUTOHOMETPUUECKUX YpaBHEHUU. Y MeHHE
OTM€YaTh Ha Kpyre PEIICHUs MPOCTEUIINX TPUTOHOMETPUUECKUX
HEPABEHCTB.

ApKCcHHYC, apKKOCHHYC,
apKTaHI'€HC Yucia

O3HakoMJIEHHE C TOHATHEM OOpPAaTHBIX TPUTOHOMETPUUECKUX PYHKIUHI.
N3ydeHne onpeneneHnii apKkCUHyca, apKKOCUHYCa, apKTaHI€HCca YUCJIa,
(dbopMynupoBaHUE UX, U300paKEHHUE HA €IMHON OKPYKHOCTH, IPUMEHEHUE
IIpY PEIICHUN YPAaBHEHHUI.

DOyHKIMSA, X CBOMCTBA U TPauKH

Oyukuuu. [lonarue o
HENPEPBIBHOCTH

byHKIIUH

O3HakoMJIEHUE C IOHATHEM NEPEMEHHOMN, MPUMEpaMU 3aBUCUMOCTEMN
MEXy TIepeMEHHBIMHU.

O3HakoMJIeHHE C MIOHATHEM TpaduKa, onpeaerIeHne MPUHaIIEKHOCTH
TOUKHU rpaduky QyHkuuu. Onpenenenue no Gopmyse npocreiieit
3aBHCUMOCTH, Bujie €€ rpaduka. Boipaxenue no popmyie ogHoi
nepeMeHHol uepes apyrue. O3HaKOMJIEHUE ¢ onpeseneHueM QpyHKIuu,
dbopmymupoBanue ero. Haxoxaenune o0aacTu onpeaeaeHus 1 00JacTu
3HaAYeHUH QyHKIINH.

CaoiicTBa pyHKIHH.
I'paduueckas
UHTEpIpeTanus.
[Ipumepsl

(G YHKIIMOHAIBHBIX
3aBUCUMOCTEN B

O3HakomJIeHHE C TpUMepamMu (PYHKIIMOHATBHBIX 3aBUCUMOCTEN B pealbHbIX
npoleccax U3 CMEXHBIX TUCHUIIINH, O3HAaKOMJIEHUE C 10Ka3aTeIbHBIMU
paCCyXICHUSIMU HEKOTOPHIX CBOWCTB JIMHEWHON M KBAaIpAaTUUYHOU (DYHKITUH,
MPOBEICHUE MCCIICA0BAHUS TUHEHHOM, KyCOYHO-TMHEHHON, (ApOOHO-
JTUHEWHOHN U KBaJIpaTUYHOU QYHKIIUH, TOCTPOCHUE X TPpauKOB.

[TocTpoenne u urenune rpadukoB GyHkuui, MccneqoBanue GyHKIIuu.
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PCAJIbHBIX Mponeccax u
SBJICHUSAX.

CocrasiieHre BUI0OB QYHKIIUI 110 JaHHOMY YCJIOBHIO, pEIIICHUE 33124 HA
IKCTPEMYM.
Brimonnenue npeodpazoBanuii rpadrka GyHKIIUU.

OOpatHbie GYHKIINU

N3yuenue noustuit oopatHoit GyHKIMH, ONpeeieHUe BUla U TOCTPOCHUE
rpaduka oOpaTHOU GYyHKIIMU, HAXOXKICHUE €€ 00JIacTU ONpeeIeHHs U
oOnactu 3HaueHu. [I[pumeHeHne cBOMCTB QYHKIMH MPHU UCCIETOBAHUHT
ypaBHEHUU U PEIICHUHU 3a/a4 Ha FKCTpeMyM. O3HaKOMJICHUE C MMOHSATHEM
CIIOXHOU (D)YHKITHH.

CreneHHEIE,
IOKa3aTeNbHbIC,
JorapupMUIECKUE U
TPUTOHOMETPUUYECKHUE
¢ynkuun. O6patHbIe
TPUTOHOMETPHICCKHE
byHKIIUU

Brruucnenue 3naueHnii QyHKIMH M0 3HAaYCHUIO apryMeHTa. OnpeaeiaeHue
MOJI0KEHUS TOUYKHU Ha Tpaduke no e€ KoopAuHaTaM U Ha0OOPOT.
Hcnonb3zoBanue cBOWCTB PyHKIMH JJIs1 CpaBHEHHS 3HAUCHHUH CTENeHEH U
norapuMoB.

[TocTpoenue rpaMKOB CTENEHHBIX H JIOTAPUPMUUECKUX PYHKIIHMA.
Pemenne mokasaTenbHBIX U JIOTAapU(PMUUECKUX YPAaBHEHU U HEPABEHCTB
110 U3BECTHBIM aJiropuT™MaM. O3HaKOMJIEHHE C MMOHITUEM HENPEPbIBHOM
nepuoandeckoi GyHKIuU, GOpMyIHpOBaHNE CBOHCTB CHHYCA U KOCHHYCA,
MMOCTPOCHHE UX TPAPUKOB.

O3HakoMJIEHHE C IOHATUEM TapMOHHUYECKMX KoJieOaHUH U HIpuUMepamMu
rapMOHHUYECKHX KoJieOaHUMN AJisi ONMUCaHUs MPOIECcCOB B (PU3MKE U APYTUX
obnactsax 3HaHUs. O3HAKOMJIEHUE C MOHATHEM Pa3pbIBHON MEPUOIUYECKON
¢byHkuu, GopMyIupoBaHUE CBOMCTB TaHT€HCA M KOTAHTEHCA, MOCTPOCHHE
UX IrpaduKoB.

IIpumenenue CBOMCTB byHKUIMHA ISt CpaBHEHMU 3HAYCHUU
TPUTOHOMETPUUYECKUX byHKIUIH, pelieHus TPUTOHOMETPUUECKUX
YPaBHEHHUM.

[Moctpoenne rpadukoB 0OpaTHBIX TPUTOHOMETPUUECKUX DYHKIIUHA U
oTpeiesieHHe 10 rpaduKkaM UX CBOUCTB. BrimonmHeHne nmpeodpa3zoBaHus
rpauKoB.

Hauaja MaTeMaTH4YeCKOIr0 aHAJIM3a

ITocaenoBaTeILHOCTH

O3HakoMJIEHUE C IOHATHEM YHCIOBOM MOCIE0BATENbHOCTH, ClIOcO0aMu €€
3aJ]aHUsl, BBIUYNCIEHUS €€ YWICHOB.

O3HakoMIIeHHUE ¢ MOHATHEM Ipeesia nocie 0BaTeabHOCTH. O3HaKOMIIEHUE
C BBIUHCIIEHUEM CYMMBbI 0€CKOHEYHOI'0 YUCIOBOIO psifia Ha MpUMepe
BBIUHCIIEHUS CYMMBbI O€CKOHEYHO yOBIBAIOIIEH r€OMETPUUECKOM
IPOTPECCHH.

Pemenue 3aau Ha npuMeHeHrne GOPMYIIbl CYMMbl OECKOHEYHO yOBIBaOIIEeH
reOMETPUYECKON TPOTrpeccun

[IpousBoaHas u e€
MPUMEHEHUE

O3HakoMJIEHHE C TOHATHEM NIPOU3BOIHOM.

N3yuenue u popMyupoBaHue e€ MEXaHUYECKOTO U TEOMETPHIECKOTO
CMBbICJIA, U3YUYECHUE AITOPUTMA BBIUMCIICHUS IPOU3BOJIHON HA IpUMEpE
BBIYMCIIEHUSI MTHOBEHHOM CKOPOCTH M yTJIOBOTO K03 puimenTa
KacaTeJbHOM.

CocraBieHne ypaBHEHHUs KacaTeIbHON B 001IeM BHE. Y CBOCHUE TTPABUII
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nuddepeHupoBanus, TaOIUIIBI TPOU3BOIHBIX IJIEMEHTAPHBIX (YHKIUH,
npuMmeHenue s quddepeHunpoBanns GyHKIHI, COCTaBICHUS ypaBHEHUS
KacaTeJbHOM.

N3ydenue TeopeM 0 CBSI3U CBOMCTB GYHKIUU U TPOU3BOIHOM,
bopmMyIupoBKa UX.

[IpoBenenue ¢ MOMOUIBIO MPOU3BOAHON HCCIe0BaHUS (DYHKIUH, 3aJaHHOU
bopMymoi.

YcTaHOBIIEHHE CBA3U CBOWCTB (DYHKIIMU U MPOU3BOJHOMN MO UX TpaduKam.
[IpumeHeHre TPOU3BOJHOMN JIJIs pEIICHUS 3a/]ay Ha HAaX0XKJAeHUE
HanOOJIBIIETO, HANMEHBIIETO 3HAUCHUS U Ha HAXOXKACHUE IKCTPEMYyMa.

[TepBooOpa3Has u
UHTETPAIl

O3HakoMJIeHHE C IOHATHEM HHTETpaja u nepBoodpasHoi, 3yuenue
IpaBuja BbIUKCIIEHUS IEpBO0Opa3Hoil U TeopeMbl HpioToHa - JleiibHuna.
Pemenue 3amau Ha cBsI3b NEpBOOOPA3HON U €€ TPOU3BOAHOM, BBIUNCIICHUE
nepBooOpa3Hoi g JaHHON PyHKIHH.

Pemenue 3aau Ha TpUMEHEHUE UHTErpajia JJjs BRIUUCICHUS QU3UYECKUX
BEJIMUUH U IIoIaaei.

YpaBHeHusI 1 HEPABEHCTBA

YpaBHEHUS U CUCTEMBI
YpaBHEHUH,
HepaBencTBa u cuctemMsl
HEPaBEHCTB C ABYMs
nepeMEeHHBIMHU

O3HakoMJIeHUE C IPOCTEHIINMU CBEACHUSAMHU O KOPHAX alNreOpandeckux
YPaBHEHUH, NOHATUIMH UCCIEAOBAHUS YPABHEHUN U CUCTEM ypaBHEHHUI.
N3yuenue Teopun paBHOCUIBHOCTH YPAaBHEHUHN U €€ IPUMEHEHUE.
[ToBTOpEHME 3anucH pemIeHUs CTaHAAPTHBIX YPABHEHUH, IPUEMOB
npeoO6pa3oBaHMs ypaBHEHUN IS CBEIEHUS K CTaHJAPTHOMY YPaBHEHHUIO.
Pemenne panyoHanbHbIX, UPPALMOHAIBHBIX, TOKA3aTEIBHBIX U
TPUTOHOMETPUYECKUX YPABHEHHUHN U CUCTEM.

Hcnonp3oBaHue cBOWCTB U I'pauKoB GYHKIMI A pelIeHns] ypaBHEHUH.
IToBTOpEHUE OCHOBHBIX IIPUEMOB PELICHU CUCTEM. PellleHne ypaBHEHUH C
NPUMEHEHHEM BCEX NMPUEMOB (Pa3IOkKEHUsI HA MHOXKUTEIIH, BBEJICHUS
HOBBIX HEU3BECTHBIX, MMOJICTAHOBKH, TPahuuecKoro MeTo1a).

Pemenue cucteM ypaBHEHHMH ¢ IPUMEHEHHUEM Pa3IUYHBIX CIIOCOOOB.
O3HakomjeHue ¢ OOOIMMU  BONPOCAMU  PEIIEHUS HEPABEHCTB U
HCIIO0JIb30BaHNE CBOMCTB U rpadukoB QYHKLIHI IPU PEIIEHUHN U HEPABEHCTB.
PemeHnne HepaBEeHCTB M CHCTEM HEPABEHCTB C NPUMEHEHHEM pPa3INYHBIX
croco0oB.

[IpuMeHeHre MaTeMaTUYECKUX METOI0B [l PELIEHUS COAEPKATEIbHBIX
3a7la4 U3 pa3IMYHBIX 001acTel HayKu U NpakTUKU. MIHTepnpeTupoBaHue
pEe3yJIbTAaTOB C YYETOM PEANbHBIX OTPAHUYCHUN

JJ1eMeHThl KOMOMHATOPUKH, TEOPHHU BEPOSATHOCTEH M CTATUCTHKH

OCHOBHBIE TOHATHU
KOMOWHATOPUKHU

N3ydyenne mnpaBuia KOMOMHATOPUKHM U TNPUMEHEHUE TMPHU pElIeHUuHU
KOMOWHATOPHBIX 3a/a4.

Pemrenne koMOMHATOPHBIX 3a]1a4 METOAOM Iiepedopa U 1Mo MmpaBuiry
YMHOCHHS.

O3HakoOMJICHHE C  TMOHSATHSAMH  KOMOWHATOPHUKH:  pPa3MEIICHUSIMHU,
COUYCTaHUAMU, HepeCTaHOBKaMI/I nu q)OpMyJIaMI/I JJId UX BBIYUCJIICHUSA.
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Obecnieuenue u npuMeHeHUue GOpPMyIT Ik BBIYUCICHUS pa3MEIIeHUH,
MEepEeCTaHOBOK U COYECTAaHUH MPU pelieHu: 3a1ad. O3HaKOMIICHHE C
ouHomoM HeloToHa 1 TpeyronpHukoM [lackass.

Pemrenue mpakTudeckux 3a/1a4 ¢ UCIMOJIb30BAHUEM MOHSATHA U MIPABUI
KOMOHMHATOPHUKH.

DJIeMEHTHI TEOpUHU
BEPOATHOCTEH

HN3ydyenne  KIaCCHMYECKOTO  ONPENEICHHUS  BEPOATHOCTH,  CBOMCTB
BEPOSATHOCTH, TEOPEMBI O CYMME BEPOATHOCTEN.

PaccmoTpenue npuMepoB BBIYUCIEHUS BEPOSATHOCTEN. Penienue 3anaq Ha
BBIYMCJICHUE BEPOATHOCTEN COOBITUH.

[IpencraBinenue qaHHBIX
(TabGMUIIBI, TUarPaAMMBI,

rpadukm)

O3HakomieHHE C  IPEACTaBIECHHMEM  YHUCIOBBIX  JAaHHBIX M HX
XapaKTEPUCTUKAMH.

Pemenne mpakTuyeckux 3aga4d Ha 00pabOTKy YUCIOBBIX JAaHHBIX,
BBIUKCIICHUE UX XaPAKTEPUCTHUK.

I'eomerpus

[TpsiMble ¥ IIOCKOCTH
IPOCTPAHCTBE

@opMyJIUpOBKAa M IPUBEACHHUE [OKA3aTENbCTB IPU3HAKOB B B3aUMHOIO
pacnonoXkeHus NPSAMBIX M IUIOCKOCTEW. Pacrno3sHaBaHume Ha yeprexax u
MOJENAX Pa3IUYHbIX CJIydyaeB B3aUMHOI'O pACIOJIOKEHUS MpAMBIX U
IJIOCKOCTEN, apTyMEHTUPOBAHUE CBOUX CYXKACHUM.

DopmyIMpOBaHUE ONPEAECICHNUN, TPU3HAKOB U CBOMCTB NapallJIEIbHbIX U
NEePNEHIUKYJISIPHBIX INIOCKOCTEH, ABYIPAHHBIX U JUHEUHBIX YIJIOB.
BeinonHeHue noCTpOECHUs YIJIOB MEXAY NMPSAMBIMU, NIPSIMOU U IIOCKOCTBIO,
MEXKIY IIOCKOCTSMHU 110 ONMMCAHUIO U PACIIO3HABAHUE UX HA MOJEIAX.
[IpuMeHeHne NPU3HAKOB U CBOWCTB PACIOJIOKEHUS MPSIMBIX U IIIOCKOCTEHN
IIpYU PELICHUU 3a1ay.

N300paxeHnne Ha pUCYHKaXx M  KOHCTPYHpPOBaHHME Ha  MOJENAX
NEPHEHAUKYJISPOB M HAKIOHHBIX K IUIOCKOCTH, NPSIMBIX, HapalIeIbHBIX
IJIOCKOCTEN, YIVIOB MEXJy HpsAMOM M IUIOCKOCTbIO U 00OCHOBaHUE
IIOCTPOEHHS.

Pemenue 3aau Ha BbIUMCIIEHNE T€OMETPUUECKUX BeIUUUH. ONKCBhIBaHUE
pacCTOSHUS OT TOYKH JI0 TUIOCKOCTH, OT MPSIMOU 10 TIIIOCKOCTH, MEXAY
IUIOCKOCTSIMH, MEXAY CKPEIIUBAIOIUMUCS NIPAMBIMHU, MEXKIY
MPOU3BOJIbHBIMU (PUTYpaMU B IPOCTPAHCTRE.

dopMyIHpOBaHUE U JOKA3bIBAHUE OCHOBHBIX TEOPEM O PACCTOSHUAX
(Teopem cyuiecTBOBaHUs, cBOicTBa). M300pakeHne Ha YepTexax u
MOJIENSIX PACCTOSIHUS U 000CHOBaHUE CBOUX CyxaeHuil. OnpeneneHue
BBIYUCJICHUE PACCTOSHUN B IpocTpancTBe. [Ipumenenne popmyi u Teopem
IUTAHUMETPHUM JJIs PELIECHUS 3a1a4.

Os3HakOMJIEHHE C TOHATHUEM IAPAJUIEIBHOIO IPOECKTHUPOBAHUA U €TI0
cporictBamu. dopMylHpoBaHHME TEOPEMbl O IUJIOMIAAXW OPTOTOHAIBHOMN
MIPOEKIIUA MHOTOYTOJIbHUKA.

[IpuMeHeHnue Teopuu i 00OCHOBAHUS MOCTPOCHUN U BBIYUCICHUH.
ApryMeHTUPOBAaHHME CBOMX CYKIACHUU O B3AMMHOM PACIIOJIOKCHUU
MPOCTPAHCTBEHHBIX QUTYD.

22




MHoOrorpaHHuKH1

Onucanue ¥ XapaKTE€PUCTHUKA PAa3JIUYHBIX BUJIOB MHOIOI'PAHHUKOB,
IIepeUYUCIICHUE UX IIEMEHTOB U CBOMCTB. M300pa’keHre MHOTOI'PAaHHUKOB U
BBIIIOJIHEHUE [TOCTPOCHUS Ha N300paKEHUSIX U MOJIEIAX MHOTOTPaHHUKOB.
Brruncienue JIMHEHHBIX 3JIEMEHTOB U YIJTI0B B IPOCTPAHCTBEHHBIX
KOH(QUTYpanusx, apryMEHTUPOBAHUU CBOMX CYXKICHUH.

XapaKkTepHuCTHUKA U H300paKeHHE CEYCHUsI, Pa3BEPTKH MHOTOTPAHHUKOB,
BBIYMCJICHUE IUIOIIAael ToBepXHOCTEN. [locTpoeHne nmpocTeNnX ce4eHn
KyOa, npusmsl, nupamuasl. [IpumMenenune GakToB U CBEACHUN U3
miaHuMeTpun. O3HaKOMIJIEHHE C BUAAMU CUMMETPHUU B IPOCTPAHCTBE,
dbopMyIupOBaHUE ONPEICICHUI U CBONCTB. XapaKTepUCTHKA CUMMETPUU
TEJI BpallleHUs 1 MHOTOI'PaHHUKOB. [IpuMeHeHne CBONCTB CUMMETPUH IIPU
peuieHuu 3aaad. Mcnosib3oBaHue NpUOOPETEHHBIX 3HAHUM 115
HCCIIEIOBAHNS U MOJEIIMPOBAHUs HECIOXKHBIX 3a7a4.

N300pakeHne 0OCHOBHBIX MHOTOTPAHHUKOB M BBITIOJIHEHHH PUCYHKOB IO
YCJIOBHUSIM 3a7a4.

Tesa 1 MOBEPXHOCTH
BpalleHus

O3HakomieHHE C BUJAaMU Tel BpallleHus, (QopMyJIHpOBaHUE HX
ONpeAesICHU U CBOWCTB.

dopMyIHpOBAHUE TEOPEM O CEYEHUM IIapa IJIOCKOCTHIO U IIOCKOCTH,
KacaTelbHOH K cdepe.

XapaKTepUCTUKA U U300pakeHUE TeJl BpallleHUs, UX Pa3BEPTKHU, CEUCHUS.
Pemenue 3aau Ha TOCTPOEHUE CEYEHUM, BHIYUCICHHUE JTHH,

paccTosiHUM, yrioB, miomaneil. [I[poBeneHne nokazaTeabHBIX PACCYKICHUI
MpU pelIeHUH 3a7ad.

[IpumeHeHne CBOMCTB CUMMETPUHU MPH PEIISHUH 3a/1a4 Ha Tella BpalleHus,
KOMOMHAIIHIO TeJl.

N300pakeHre OCHOBHBIX KPYTJIBIX T€J U BHITIOJHEHUE PUCYHKA 10 YCIOBHUIO
3aJa4d

HN3mepenus B

reOMETpUH

O3HakoMJIeHUE C MOHATHSAMU IJIOIIAAN 00beMa, aKCHOMAaMHU U CBOIMCTBaMH.
Pemenne 3aay Ha BBIYUCIICHUE MJI0IA el IIIOCKUX GUTYDP C TPUMEHEHUEM
COOTBETCTBYIOIIUX (GOpMYyT U (PAKTOB U3 NIAHUMETPUU.

N3ydyenne TeopeM O BBIYMCIEHMHM OOBEMOB MPOCTPAHCTBEHHBIX TEII,
pelieHue 3ajay Ha NpuMeHeHue GopMyJ1 BEIUUCIEHUSI 00bEMOB.

N3yuenue hopMys 1iisi BRIYMCICHUS TUIOMIAEH MOBEPXHOCTEH
MHOTOIPaHHUKOB U Te€J BpAIllCHUS.

O3HakoMJIEHHE C METOJIOM BBIYMCIIEHUS NJIOIIaAN TOBEPXHOCTH CPEpHI.
Pemenue 3aa4 Ha BBIYMCIEHUE NIJIOIIAAEH TOBEPXHOCTH
MPOCTPAHCTBEHHBIX TEJl.

KOOpI[I/IHaTLI 1 BCKTOPBI

O3HakoMIIEHHE C MOHATUEM BeKTOpa. M3yueHne 1eKapTOBOW CUCTEMBI
KOOPAMHAT B IIPOCTPAHCTBE, IOCTPOCHUE 10 3aJaHHBIM KOOPAUHATAM TOUYEK
U IUIOCKOCTEH, HAXOXKACHHUE KOOPAUHAT TOYEK.

HaxosxeHune ypoBHeH OKpY>KHOCTH, cepsl, MI0CKOCTU. Briuncnenue
PaCCTOSHUN MEXAY TOYKAMU.

N3ydeHue CBONWCTB BEKTOPHBIX BEJIWYMH, IIPABUI PA3JIOKECHUS BEKTOPOB B
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TPEXMEPHOM MPOCTPAHCTBE, MPABHJI HAXOXKICHHUS KOOPAUHAT BEKTOpa B
MPOCTPAHCTBE, IPABUIJI I€HCTBUI C BEKTOPAMU, 3aIaHHBIMU KOOPJAUHATAMMU.
[IpuMeHeHne TeopuM NpU pPELICHUU 3a7ad Ha JEHUCTBUS C BEKTOpPaMH.
N3yueHue CKaISIpHOrO NHPOU3BEACHHUS BEKTOPOB, BEKTOPHOIO ypaBHEHUS
npsAMOM W TJIOCKOCTH. lIpuMeHeHue Teopuu NOpu pEUIEHWM 3aJa4 Ha
JNENCTBUA C BEKTOPaMHU, KOOPAUHATHBIA METOJ, NIPUMEHEHUE BEKTOPOB IS
BBIYMCJICHUS BEJIMYMUH YTJIOB U PACCTOSHUM.

O3HakoMIJIEHHE € 10Ka3aTeIbCTBAMU TEOPEM CTEPEOMETPUHU O B3aUMHOM
PACIIOJIOKEHUH MPSAMBIX U MIOCKOCTEN C UCIIOJIBb30BAHUEM BEKTOPOB.
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y‘leﬁHO-MeTOI[I/I‘leCKOQ H MaTePUHATBHO-TCXHUIECCKOEC o0ecrneueHune NMporpamMmmabl yqeﬁﬂoﬁ
AUCHHUIIIMHBI «MaTeMaTuKa»

OcHoBaHME TporpaMMbl y4eOHOM TUCHUIUIMHBI «MareMaTtuka» MpearnojaraeT Hajludue B
npodeccnoHabHOM ~ 00pa30BaTENbHONW  OpPraHW3alUM, pealusylomeil  00pa3oBaTeIbHYIO
nporpaMmy cpeanero oomiero odpasoBanus B npenenax ocBoenuss OIIOIT CITO na 6a3e 0CHOBHOTO
obmero oOpa3oBaHus, yueOHOTO KaOWHETa, B KOTOPOM HMEETCS BO3MOXHOCTH O0ECIEYUTH
oOyuaromuMcsi cBOOOAHBIN gocTyn B MHTepHeT BO BpeMs YueOHOTO 3aHATHS W IEPHO
BHEY4YEeOHOH 1eATETHHOCTH.

[Tomemenue kabuHera ynoBieTBopsieT TpeboBaHusiM CaHUTAPHO-IIUAEMHUOIOTHUECKUX
npasui 1 HopmaTuBoB (CanlluH 2.4.2 Ne 178-02) ocHaiieHO TUIIOBBIM 000pYy/10BaHUEM, YKa3aHHBIM B
HACTOALIUX TPEeOOBAHUSAX, B TOM YHUCIIE CIECUUATH3UPOBAHHON yuyeOHON JUTEpaTypol M CpelCTBaMU
00y4eHus1, JOCTATOYHBIMU IS BBIIIOJIHEHUS TPEOOBAaHUMN K YPOBHIO MOATOTOBKH 00YYarOIIMXCS.

B xaOunere nomxHO OBITh MYJIBTUMEAHITHOE OOOPYIOBAaHHE, IOCPEACTBOM KOTOPOTO
Y4aCTHUKU 00pa3oBaTeIbHOIO Ipolecca MOTYT IPOCMaTpuBaTh BU3YAIbHYI0 HH(OpMAIUIO IO
MaTeMaTHKe, CO3/1aBaTh MPe3eHTAIUH, BUICOMATEpUaIbl, UHbIE JOKYMEHTHI.

B cocraB y4eOHO-METOAMYECKOTO M MaTEPHATLHO-TEXHUYECKOTO 00ECHEeUeHUs] MPOrpaMMbl
y4eOHON AUCHUIUTUHBI «MaTeMaTuKay» BXOJSAT:

- MHOTO()YHKIIMOHAIbHBIN KOMILIEKC MPErogaBaTes;

- HarJSIAHBIE TOCOOUS (KOMIUIEKTHI y4eOHBIX TaOIHIl, IJIAaKaTOB, MOPTPETOB
BBIIAIOIINXCS YUEHBIX-MaTEMaTUKOB U JP.);

- MH(pOPMALMOHHO-KOMMYHHKAIIMOHHBIE CPE/ICTBA;

- 9KPaHHO-3BYKOBBIE TTOCOOUS;

- KOMIUIEKT TeXHMYECKOM TOKYMEHTAalluM, B TOM YHCJIe AacopTa Ha CPEICTBA
o0y4deHus, THCTPYKIUH 110 UX UCIOJIb30BAHUIO U TEXHUKE O€30MacCHOCTH;

- OubmuoTeuHbIi HoHI.

B 6ubnuoteunbiii ¢ona BXoAsAT ydeOHUKH, ydeOHO-meroauueckue KoMiuiekTol (YMK),
o0ecreynBaIMe OCBOGHHE HWHTETPUPOBAHHON y4eOHOW aucHUIUIMHBI  «OOIecTBO3HAHUEY,
PEKOMEH/JIOBAHHbIE WM  JOMyLIEHHbIE  JJI  HCIOJNb30BaHUS B  NpO(eCcCHOHAIbHBIX
o0pa3oBaTeNbHBIX OpTraHMU3aIMAX, peaNU3yIOMUX O00pa3oBaTENbHYI0 NPOTPaAMMYy CpPEIHEro
obmero oopazoBanus B nipeaenax ocsoenus OIIOIT CITO na 6a3e ocHOBHOTO 0011IeT0 00pa30BaHMS.

bubnunoreuynsiit (GOHI MOMOTHEH DSHIUKIONEAUSIMHU, CIPABOYHUKAMH, HAYYHOW U HAy4HO-
MOMYJIIPHOW U APYTOM JINTEPATYpPOM 110 MaTEMATHKE.

B mpomecce ocBoeHus mporpamMMmbl y4eOHOM IMCHUIUIMHBI «MaTeMaThka» CTYJIEHTHI
UMEIOT BO3MOXKHOCTH JIOCTylla K OJJIEKTPOHHBIM Yy4eOHBIM MaTepHajaM @0 MaTeMaTHKe,
UMEIOIUMCS B CBOOOJHOM JocTyrne B ceTH MHTepHEeT (3JIEKTPOHHBIM KHHUIAaM, IMPaKTHKyMam,
TectaM, matepuanam EI'D u ap.).
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Jluteparypa

JJ1s1 cTy1eHTOB

Amumos IIILA. u np. Maremaruka. Airedpa U Hadaina MaTeMaTHYeCKOro aHanu3a (6a30BbId U
yriyosieHHblid ypoBHu). 10-11 kmaccer. -M., 2018.

Aranacan JI.C., byry3zoB B.®., Kagomnes C.b. u np. Maremaruka: anreOpa M Havaia
MareMaTthueckoro aHanuza. ['eomerpus. ['eomerpus (0a3oBbli W yriayOneHHbI ypoBHM). 10-11
Kjaaccel.-M., 2018.

bammakoB M.N. MaremaTuka: y4eOHUK O
CTYI.ydpexaeHuicpen.npod.oopaszoanus. -M., 2019.

bammakoB M.M. Maremarnka. COopHHK 3a7a4 MpopUILHON HAMPABICHHOCTH: y4ued mocodue
JUTSL CTYJI. YUpeJeHui cpea.nmpod.oopazopanus. - M.,2018.

bamvakoB M.U. Marematuka. 3agaunuk: yueb.mocoOue Ui CTyI. YUPexKACHUU cped.nmpod.
obpazoBanus. -M., 2019.

bammvakoB M.M. Maremaruka. DIeKTPOHHBIM yue0.MeTO ] KOMIUIEKC AJS CTY. YUPEKICHUN
cpen.npod. oopazoBanus. -M., 2018.

bammakos M.U. Marematuka (6a30BbIit ypoBenb). 10 kiacc. - M., 2018.

bammakoB M.M. Matematuka (60a30BbIif ypoBens). 11 kiacc. - M., 2018.

bammvakoB M.M. AnreOpa u Hadana aHanm3a, reomerpus. 10 kiace. - M., 2018.

bamvakoB M.U. Marematuka (6a30Bbiii ypoBeHs). 10 kinacc. COopHuk 3a1a4: yueb.mocodue. -
M., 20108.

bammvakos M.U. Matemartuka (6a30BbIii ypoBeHsb). 11 kimacc. CoopHuUk 3a1a4: yueb.mocodue. -
M., 2019.

I'yces B.A., I'puropee C.I'., Hpoaruna CB. Marematuka ana mnpodeccuii u
CHEIUAIbHOCTEH COIMAIbHO-3KOHOMUUYECKOTO Npopuis: y4eOHMK s CTYyHd. YYpexXIeHUH
cpea.nmpo¢.obpazoBanus. - M.2018.

Komssrun FO.M., TkaueBa M.B., ®enopoBa H.E. u nap. Maremartuka: anrebpa u Havayia
MaTeMaTUYeCKOro aHanu3a. Anredpa v Hadala MaTeMaTUYeCKOro aHanu3a (0a30BbIi U yriyOIeHHBIN
ypoBHHM). 10 ximace/ mox pen. A.b. Kuxuenko. - M., 2017.

Komsarun FO.M., TkageBa M.B., ®enopoBa H.E. u np. Maremaruka: anreOpa u Havana
MaTeMaTU4YecKoro aHanusa. Ainredpa v Hayajaa MaTeMaTHYeCKOTo aHaiau3a (0a30BbIi U yriIyOJIeHHbIN
ypoBHH). 11 knacc/ mox pea. A.b. XXwmxkuenko. - M., 2017.

JJis npenonaBartesen

®enepanbHblif 3akoH 0T 29.12.2012 Ne 273-dD3 «O6 obpazoBanuu B Poccuiickoit deneparymy.

ITpuka3 MunuctepcrBa obpazoBanus U Hayku PO ot 17.05.2012 Ne 413 «O6 yTBepxkaeHUHU
dbenepanbHOTO TOCYIAapCTBEHHOTO O0pa30BaTEIBbHOTO CTaHJapTa CpeaHero (MojaHOoro) oOIIero
00pa3oBaHUsD.

[Tpuka3z Munobpnayku Poccun ot 29.12.2014 Ne 1645 «O BHecenun usmeHnenuil B IIpukas
MunucrtepctBa obpaszoBanus W Hayku Poccuiickoit ®enmepanmuu ot 17.05.2012 Ne 413 «O06
YTBEpKJIECHUH (hefepalbHOTO TOCYJapCTBEHHOTO 00pa30BaTEIbHOTO CTaHAApTa CPEAHEro (IOJIHOTO)
o011ero 00pa3oBaHUs».

[Tucemo [lemapramMeHTa TrOCyIapCTBEHHOW IMOJHUTUKHA B cdepe MOATOTOBKH pabounx
kaapoB u JAT1O MunucrepctBa obpazoBanus 1 Hayku P® ot 17.03.2015 Ne
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06-259 «PekoMeHIaIMU MO OpPraHM3AIMK MOJNYYEHUsS CPEIHEro o0Iero oOpa3oBaHHs B Mpeieiiax
OCBOEHHUSI 00pa3oBaTENbHBIX MPOrpaMM CpeIHero MnpodeccuoHaNbHOrO oO0pa3oBaHUs Ha 0Oasze
OCHOBHOTO oOmero o0pa3oBaHus ¢ ydeToM TpeOoBaHUN (QeaepaabHbIX TOCYAapCTBEHHBIX
00pa3oBaTeNbHBIX CTAaHAAPTOB U MOJIydyaeMmMoill mpodeccuud WM CHEHUAIBHOCTH CpPETHEro
po(hecCHOHATLHOTO 00pa30BaHUST.
bammvakos M.M. Marematuka: kH. qyis npenogaBatens: meto.mocodue. - M., 2018.
bammakoB M.U., llpiranos LI.1. MeTtonudeckoe mocodue 1ist moarotToBku k EI'D.-M, 2021.

HNHTepHeT — pecypcesl

www.fcior.edu.ru (MudopmannonHsie, TpPEHUPOBOYHBIE U KOHTPOJIbHBIE MaTEPHAIIbI).

www, school-collection.edu.ru (Equnast kosuekius nudpoBbIX 00pa3oBaTEeIbHBIX
pecypcoB).
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