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HOACHUTEJIBHASA 3AIIUCKA

[Iporpamma  oOmieoOpazoBaTenbHONW  ydeOHOW — amcuuriimHa — «MareMaTukay
npenHa3HayeHa JUisi HW3YYCHHS MaTEeMaTHKH B MPOQPECCHOHAIBHBIX  00pa3oBaTelbHBIX
opraam3amusax CIIO, peammsyromux 00pa3oBaTeIbHYI0 MPOTPAMMy CPEIHEro  OOIIero
oOpa3oBaHMsl B TMpeJesiax OCBOCHHUSA OCHOBHOW TMpodeccHoHaIbHOH 00pa3oBaTelbHON
nporpammbl CITO (OITOIT CITO) Ha 6a3e OCHOBHOTrO 00IIero oOpa3oBaHUs MPHU MOATOTOBKE
KBJIM(ULMPOBAHHBIX PabOUUX, CITYXKAIIUX U CIIELUAINCTOB CPETHETO 3BEHA.

[Iporpamma paspaborana Ha ocHoBe TpeboBanuii ®I'OC cpeanero obmiero oopa3oBaHus,
NPEIbSABISEMBIX K CTPYKTYpE, COACPNKAHHUIO M PEe3yJIbTaTaM OCBOEHUS y4e€OHOW IUCIMILIUHBI
«MareMaTnka», B COOTBETCTBHHM C PEKOMEHIAIUSMU [0 OpraHU3alliU IOJYYCHUS CPETHETO
obmiero oOpa3oBaHUs B TpeAerax OCBOCHHS 00pa3oBaTENbHBIX MPOTPaMM  CPEIHETO
npodeccCHoHATLHOTO 00pa3oBaHUsl Ha 0a3e OCHOBHOTO OOIIEro oOpa3oBaHUS C y4ETOM Tpe-
OoBaHMii (henepaabHBIX TOCYAAPCTBEHHBIX OOPAa30BATEIBHBIX CTAHJAPTOB M IOTYYaeMOUH
npodeccuu WM CHENUATbHOCTH CpelHero mnpodeccuoHalbHOTO 00pa3oBaHus (MHCHMO
JenaprtameHTa rocyaapCTBEHHOW MONMUTUKH B cepe moarotroBku padouux kaapo u JI1O
MunoOpnayku Poccun ot 28 uronst 2016 r. No2/16-3).

Copepxanne mnporpamMmbl «MaTeMaTHKa» HANpaBiICHO Ha JOCTH)KEHHUE CIEIYIOIINX
Leseu:

® o0OccrieucHre CHOPMHUPOBAHHOCTH TMPEACTABICHUNH O COIMUANBHBIX, KYJIbTYPHBIX |
UCTOPUYECKHX (PaKTOPAX CTAHOBJICHHS MAaTEMATHKU;

® o0ecrieucHHe C(bOpMI/IpOBaHHOCTI/I JIOTUYCCKOr'0o, aJITOPUTMUYCCKOTIO U MaATCMATHYCCKOI'O
MBINIJICHUS,

® o0eccreucHUe C(l)OpMPIpOBaHHOCTI/I YMGHI/Iﬁ IMPUMCHSATDH NOJTYUCHHBIC 3HAHUWS ITPHU PCHICHUN
Pa3INYHBIX 3a1a4;

® o0eccreucHUe C(l)OpMHpOBaHHOCTI/I Hpe,Z[CTaBJ'ICHI/Iﬁ O MATCMATHKE KaK YacCTHu 06me-
YeJIOBEUYECKOM KYyJIbTYPbI, YHUBCPCAJIbBHOM S3bIKC HAYKH, IMO3BOJIAIOMIEM OIIMCBIBATH U
HN3Yy4aThb pCAJILHBIC ITPOLICCCHI U ABJICHU.

B mporpamMmy BkIIIOUEHO cojep)kaHUe, HalpaBiIeHHOE Ha (OPMUPOBAHUE Y CTYACHTOB
KOMIIETEHIIMI, HeoOXoauMbIX I kadecTBeHHOro ocBoeHus: OIIOIT CITIO Ha 6a3e 0OCHOBHOIO
o0riero o6pa3oBaHys ¢ MOJIYYEHHUEM CPEIHEro 0011ero oopa3oBaHus.

[IporpaMmMa MOXKeT HCTOIB30BATHCS APYTUMHU NMPodeccuoHaAIbHBIMU 00pa30BaTeNbHBIMU
OpTaHHM3AIUAMH, pEATH3YIOMUMH  00pa30BaTeIbHYIO  MPOTPaMMy  CpEeIHEro  0OmIero
obpaszoBanusi B mpeaenax ocBoeHus ocHoBHOW OIIOIT CIIO Ha 6a3ze OCHOBHOTO OOIIEro
obpazosanus (ITTICC3).



OBHIAS XAPAKTEPUCTUKA YUYEBHOM JUCHHUITJINHBI
«MATEMATUKA»

MaremaTuka sBIseTcs (QyHAaMEHTAIbHON 0011e00pa3oBaTeabHON JUCLUIUIMHOW CO
CIIO)KUBUIMMCS YCTOMYMBBIM COJEpXaHMEM M OOIMMHU TpeOOBAaHUSAMH K IOJATOTOBKE
oOyJaronuxcs.

B npogecCuoHaIbHBIX 00pa30BaTEIbHBIX OpraHu3aIMsIX, peann3yonmx
00pa3oBaTeNbHYyI0 MPOrpaMMy CpeaHero obmero odpaszoBaHus B mpenenax ocBoeHus OITOIT
CIIO na 0a3e ocHOBHOTO oO0miero oOpa3oBaHWs, HW3YYCHHE MAaTEMaTUKH HMEET CBOHU
0COOEHHOCTH B 3aBHCUMOCTH OT MpoduIist mpodheccHoHaIbHOro 00pa3oBaHusl.

ITIpu ocBoennu mpodeccuir CIIO u cnenmansHocTeit CIIO ecTecTBEHHOHAYYHOTO
npoduiis npogeccuoHaIbHOro 00pa3oBaHMs, MaTeMaTHKa n3ydaercst Ha 6a3o0BoM yposHe PI'OC
cpenHero oOmiero oOpasoBanus; npu ocBoeHun mnpodeccuit CIIO u cneuumansHocteit CIIO
TEXHUYECKOTO M COLHUAIbHO-IKOHOMHUYECKOro mnpoduiiell npodeccuoHalIbHOro 00pa30BaHUsS
MaTeMaTHKa M3ydaercss Oosiee yriayOneHHO, Kak Mpo¢uibHas y4yeOHas JUCLUIUIMHA,
YUUTBIBAIONIAS CHIEU(PHUKY OCBaUBaEMBIX POGECCUI MITH CTICIIUATIEHOCTEH.

OTO BBIpaXAETCS B COJACPKAHUM OOYYCHHS, KOJMYECTBE YacOB, BBLICISIEMBIX Ha
U3y4eHHE OTJICIbHBIX TEM IIPOTPAMMBI, TTyOMHE X OCBOCHUS CTYyIEHTaMH, 00bEME U XapaKTepe
NPAaKTUYECKHUX 3aHITUH, BUJaX BHEAYAUTOPHON CAMOCTOSTENILHONW Pa0OThI CTYACHTOB.

OOmue wnenu M3y4eHUs MaTeMaTHKU TPAJAULUMOHHO pEalu3yloTcs B  YEThIpPeX
HalpaBJICHUAX:

1) o61mee npencTapienne 06 HAEAX U METOAAX MATEMATHKH;
2) MHTEJIEKTYalbHOE PA3BUTHE;
3) oBnanenue HEOOXOMMMBIMU KOHKPETHBIMY 3HAHUSMU H YMEHHUAMH;

4) BocriuTaTeNBHOE BO3CHCTBIE.

[Mpodunmzanust 1meneld MaTeMaTUYECKOro OOpa3oBaHUs OTpakaeTCcs Ha BBIOOpE
IPUOPUTETOB B OpraHU3allud y4eOHOH jdedaTenbHOCTH oOyuarommxcs. s TeXHHUYecKoro,
COLIMAJIbHO-9KOHOMHYECKOro mpoduieil mnpodeccuoHalbHOro o00pa3oBaHusi BbIOOp Lenel
CMellaeTcs B MparMaTHUECKOM HaIpaBIeHUH, IPEAyCMaTPUBAIOIIEM YCUJICHHE U pacUIMpeHHue
NPUKIATHOTO XapakTepa M3yYeHUsT MaTeMaTHKH, MPEUMYIIECTBEHHOW OpHUEHTAlluu Ha
AITOPUTMUYECKUI  CTWJIb  TO3HABATENBHON  JeATeNbHOCTH. JIg  TyMaHUTapHOTO U
€CTECTBEHHOHAY4YHOro Mpoduiie mpodecCHOHATBHOTO 00pa3oBaHusi 0Oojiee XapaKTEPHBIM
ABJIIETCSl yCUJIEHUE OOIIEKYIbTYPHOU COCTaBIISIIOIIEH Y4eOHOM NUCHUIUIMHBI C OpUEHTAaIel Ha
BU3YalIbHO-00pa3HbIi U JTIOTMUECKUH CTUIIN yueOHOU paboThlI.

N3yuenne maremMaTuku Kak mpoduibHON 00111e00pa3oBaTeIbHON YIEOHONW NUCIIUIUINHEI,
yuuThIBatoel cnennduky ocBamBaeMmbIX cTyAeHTamu npodeccuit CIIO unm crenuanbHOCTH
CIIO, obecrieunBaeTcs:

° BBI60pOM Pa3JIMYHbIX TOAXOA0B K BBEACHHUIO OCHOBHBIX HOHHTHﬁ;

® (dopmupoBaHueM cHCTeMbl y4eOHBIX 3aJaHuii, oOecrneyuBaromUX 3P (PeKTUBHOE
OCYIIIECTBIICHIE BEIOPAHHBIX I[EJIEBBIX YCTAaHOBOK;

® oOorameHueM CIeKTpa CTWIeH Y4YeOHOH JeATeNbHOCTH 3a CYET COTJIACOBAaHHS C
BEYUIUMH JESTEIbHOCTHBIMU XapaKTepUCTUKaMU BbIOpaHHOW mpodeccuu  Creuu-
QITBHOCTH.

[TpodunsHas cocTapisiomas OTpakaeTcs B TPEOOBAHUAX, K TTOJATOTOBKE 00YJarONTUXCs B

YacTu:
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L4 O6H.I€ﬁ CHCTEMBI 3HAHUM: COACPIKATCIIBHBIC TIPUMCEPBI HCIIOJIB30BaHUA MATCMATHYCCKUX

U7 U METOJIOB B MPOGECCHOHATBHON JACSITEILHOCTH;

® YMEHMIl: pa3inuue B ypOBHE TPeOOBAHUMN K CIIO)KHOCTU MPUMEHSEMbIX aJITOPUTMOB;

® [IPAKTHYCCKOTO HCIIOJIL30BAaHUSI HpI/IO6pCTCHHLIX 3HAHUU H YMGHI/If/'II HHIAUBUAYAJIbHOT'O

y‘lC6HOFO OIIbITa B MMOCTPOCHUU MaAaTCMaTHU4YCCKUX MOI[eJIefI, BBITIOJIHCHUHN
HCCICAOBATCIILCKUX ITPOCKTOB.

Takum o00pa3om, peanu3anusi COJEp)KaHUS y4eOHOW TUCIHIUIMHBI OPHEHTHUPYET Ha

IPUOPUTETHYIO POJIb IPOLECCYANBHBIX XapaKTEPUCTHUK Y4eOHOM paboThl, 3aBUCAIIUX OT

npoduns mpodecCHoHaTbHOTO 00pa30BaHUs, MMOJYUYCHHS OMBITA UCTIOIH30BAaHUS MATEMATUKH B

COJepXKATENBHBIX M MPO(PECCHOHATBHO 3HAYMMBIX CHTYalUsX MO CPaBHEHHIO C (HOpMaIbHO-

YPOBHEBBIMH PE3YJIbTATUBHBIMH XapaKTePUCTUKAMU O0yUEHUSI.

CO,I[Cp)KaHI/IC yqe6H0171 AUCHUITIIMHBI pa3pa60TaH0 B COOTBCTCTBMM C OCHOBHBIMH

COACPIKATCIbHBIMU JIMHUAMUA 06y‘IeHI/I${ MAaTEMAaTHUKEC!

anreOpanyeckasl JMHHUSA, BKIIOYAIOIIAs CHCTEMAaTHU3allMI0 CBEIECHUHM O 4YHCclIax; U3ydyeHHe
HOBBIX M 00OOIIEHHE paHEee H3YyYEHHBIX onepanuil (BO3BEAECHHWE B CTEINEHb, M3BJICUYEHHE
KOpHSI, Jorapu(MUpOBaHUE, CUHYC, KOCHHYC, TAHTCHC, KOTAHI'CHC M OOpaTHbIC K HUM);
U3ydeHHE HOBBIX BHJOB YHCIOBBIX BBIPAKEHHH © (OPMYI; COBEPIICHCTBOBAHHE
IIPAKTUYECKUX HABBIKOB M BBIYUCIUTEIBHON KYJBTYphI, PACIIUPEHUE U COBEPILIEHCTBOBAHUE
aireOpanyecKkoro ammapara, cpOpMUPOBAaHHOTO B OCHOBHOM ILKOJIE, M €r0 INPUMEHEHHE K
PELICHUIO MaTEMAaTHYECKUX U IPUKIIAJIHBIX 3a/1a4;

TEOPETUKO-(PYHKIMOHAIbHAS JIMHUS, BKIIOYAIOIAS CHCTEMAaTU3aLUI0 U  paclIupeHue
CBeleHUIl O (YHKUHUAX, COBEPILIEHCTBOBAHME TIpaUUYeCKUX YMEHMH; 3HAKOMCTBO C
OCHOBHBIMHM HJESIMU M METOAAMU MaTE€MaTH4YeCKOro aHaiu3a B 00beMe, MO3BOJISIOLIEM
HCCJIEIOBATh dJIEMEHTapHble (PYHKIUMU U pelIaTh NpoCTEeHIINe TeoMeTpuieckue, Gpunieckme
U IpyTue NpUKIaIHbIE 3a]a4uu;

JUHUS YpaBHEHUH M HEPaBEHCTB, OCHOBAHHAs Ha IOCTPOEHHM U MCCIEJIO0BAaHUU MaTeMa-
TUYECKUX MOJIENEH, Iepecekaroascs ¢ anredpanyeckoil M TeOopeTUKO-(yHKIMOHAIBHOU
JUHUASMH M BKIJIIOYAIOIIAs pPa3BUTHE U COBEPLICHCTBOBAHME TEXHUKH alreOpandeckux
npeoOpa3oBaHUil A pelIeHus ypaBHEHWH, HEpaBEHCTB U CUCTEM; (pOpMHUpOBaHHUE CIIO-
COOHOCTH CTPOUTh M HCCIIEAOBaTh MPOCTEHIINE MaTeMaTUYeCKHe MOJENIM IMpH pelieHUH
NPUKJIAJHBIX 337124, 33]]a4 U3 CMEXHBIX U CIIEHUAIbHbIX JIUCIHILIINH;

reoMeTpuuecKas JIMHUS, BKJIIOYAlOIlas HarjsAHble IMPEACTaBICHUS O MPOCTPAHCTBEHHBIX
durypax M uU3y4eHHE UX CBOWCTB, (OpPMHpPOBaHME M pa3BUTHE MPOCTPAHCTBEHHOIO
BOOOpa)KE€HUsS, pa3BUTHE CIOCOOOB TIE€OMETPUYECKHX HM3MEPEHHH, KOOPAMHATHOTO U
BEKTOPHOT'O METOJIOB JIJIsl pELICHHS] MATEMaTUYECKUX U IPUKIIAHBIX 33/a4;

CTOXAacCTHYecKas JIMHUSA, OCHOBaHHAsI HAa Pa3BUTUH KOMOMHATOPHBIX YMEHHM, MpeCTaBICHUN
0 BEPOATHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTAX OKPYKAIOILIEr0 MUPA.
Paznensl (TeMbl), BKIIOUEHHBIE B COJIEp)KaHUE YU4eOHOM TUCIMILIMHBI, SBISIOTCS OOIIH-

MU JUId Bcex mpoduieil mpodeccrnoHaabHOro o0pa3oBaHMsS M MpPHU BceX oObeMax y4eOHOro
BpPEMEHHU HE3aBUCHMO OT TOTO, SBJSETCS JIU yuyeOHas TUCHMIUIMHA «MaremaTtuka» 6a30BO min

poUIHLHOM.

B mpumepHbIX TeMaTHUeCKHX IUIaHAX MPOrpaMMbl Y4eOHBIM MaTepuan IpeCTaBlIeH B

dbopMe uepeayroulerocs: pa3BepThIBaHUs OCHOBHBIX COZIEpKATEeNbHBIX JIUHUN (areOpandecKkon,
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TEOPETHKO-(YHKITMOHATHHOW, YPAaBHCHHN M HEPaBEHCTB, T€OMETPHUUYECKON, CTOXACTHUYECKOM),
YTO IO3BOJISIET TMOKO HCIIOJIb30BaTh MX PACIIOJIOKEHUE W B3aUMOCBS3b, COCTABIATH PabOUMid
KaJCHJApHBIA IUIAH, MO-pPa3HOMY depenys ydeOHble TeMbl (IJIaBbl Y4eOHMKA), YUWUTHIBas
npoduns nmpodeccuoHaANBHOTO o0pa3oBaHms, crenuduKy ocBauBaeMoil nmpodeccun CIIO mnm
cnenquanbHocTy CIIO, rnyOuHy wM3ydeHHs MaTepuaina, YpOBEHb IOJIOTOBKU CTYAEHTOB I10
peaMeTy.

[IpennaraemMpie B MNPUMEPHBIX TEMATHUECKUX IUIaHAX pa3Hble OO0OBEMBI y4eOHOIO
BPEMEHH HA M3y4YCHHE OJHOW U TOW K€ TeMbl PEKOMEHJYEeTCS HCIIOJIb30BATh ISl BHIIOJIHEHUS
pa3INyYHbIX y4eOHbIX 3afaHuil. Tem caMbpiM pa3nuuus B TpeOOBaHUSAX K pe3yibTaTaM OOyueHUs
IPOSIBSTCSI B YPOBHE HABBIKOB 110 PEIICHHUIO 33]1a4 M OIBITE CAMOCTOATENBHOM paboThI.

Nzydenne obmieoOpa3oBaTebHON Y4eOHOW MUCHUIUIMHBI «MaTeMaTukay 3aBepIiacTcs
MOJIBEICHUEM HTOTOB B (hopMe PK3aMeHa B paMKax IMPOMEXYTOYHOW aTTECTAllMH CTYACHTOB B
npouecce ocBoeHuss ocHoBHOM OIIOII CIIO c¢ momydyeHuem cpeaHero ooOiiero oopa3oBaHMs
(IIIICC3, MIIKPC).

B pasnene mporpammel «ConepkaHue y4eOHOM NMCHUIUIMHBD) KYPCHBOM BBIJEIICH
MaTepuain, KOTOPbIA MpU H3YyYEeHHH MaTeMaTUKH Kak 0a30BoOii, Tak U MpoduibHO y4deOHOI
JTUCIUIIMHBL, KOHTPOJIIO HE MOIJICKHUT.

MECTO YUYEBHOMH JJUCHUIIJIMHBI B YYEFHOM ILVIAHE

B npodeccronanbHbIx 00pa30BaTeNIbHBIX OpraHU3alUAgX, PEATU3YIOLMX 00pa3oBaTeb-
HYIO Iporpammy cpensero oouiero oopaszoBanus B npezaenax ocBoeHus OIIOIT CIIO na 6aze
OCHOBHOro oOmiero oOpa3oBaHus, y4yeOHas JucuuIUIMHA «MaTemaTuka» H3ydaercs B
obmeobpazoBatenbHoM 1ukie ydeOHoro tuiana OIIOIT CIIO wa 6a3e OCHOBHOTrO 0O0IIIEro
00pa3oBaHus ¢ oJydeHneM cpentero oomiero oopasosanus (IITICC3, ITITKPC).

B yueOHbIX muranax ydeOHas AuciuIUimHa «MaTemaTHKa» BXOIUT B COCTaB OOIIMX
0011e00pa3oBaTeIbHbIX YYEOHBIX AUCHUIUIMH, (POPMHUpPYEMBIX M3 00S3aTENbHBIX MPEAMETHBIX
obmnacreit ®I'OC cpennero obmero odpasosanus, ais npodeccuit CIIO win cnenuambHOCTEN
CIIO cootBetcTBYyIOLIETO MPOhUIIS MPOhECCHOHATLHOIO 00pa30BaHMS.

PE3YJIBTATBl OCBOEHUS YYEBHOU JUCLUIIJIMHBI

OcBoenue coaepkaHus y4eOHOM NUCIMIUIMHBI «Marematnka» o0ecreuynBaeT JOCTHKe-
HUE CTYJIEHTaMH CIEAYIOUINX Pe3)ibmanos:

® JIUYHOCMHDbIX:

- C(I)OpMHpOBaHHOCTB HpeI[CTaBHCHI/Iﬁ 0 MAaTCMATHUKE KaK YHUBCPCAJIIbHOM S3bIKC HAYKH,
CpEACTBE MOJACIINPOBAHUSA SIBJICHUM U IMpOoLECCOB, UACAX U METOAAX MATEMATHUKU,

- TOHMMAaHWE 3HAYUMOCTH MAaT€MaTUKH M1 HAy4YHO-TEXHHYECKOIO Iporpecca,
c(OpMUPOBAHHOCTh OTHOIIEHUS K MaTeMaTUKe KaK K 4YacTH o0OIederoBe4YecKon
KyJIbTYpbl 4epe3 3HaKOMCTBO C HWCTOpUEH pa3BUTHS MaTEeMaTHKH, SBOJIOIMEH
MaTEMaTHUYECKUX UJIEH;

- Pa3BUTHUC JIOTHYCCKOI'O MBIINUICHUA, MPOCTPAHCTBCHHOI'O BOO6pa)KeHI/I${, aJIroOpuUT-
MHUYECKOW KYJIbTYphl, KPUTHYHOCTH MBIIUICHUS HAa YPOBHE, HEOOXOJAMMOM IS
Oyayuiedi mpodeCCHOHATLHOW JESTeIbHOCTH, JUIS TIPOJOJDKCHUS 00pa30BaHUs U
camMo00pazoBaHus;



OBJIQJICHUE MAaTEMaTHUYECKUMH 3HAHMSIMH W YMEHUSMH, HEOOXOIUMBIMH B TIO-
BCEIHEBHOU >KM3HH, Ul OCBOEHHUS CMEKHBIX €CTECTBEHHO — HAYYHBIX JUCLMIUIUH U
JUCLUILIMH TPO(eCCHOHANBHOTIO IUKIIA, Al MOdy4eHHs o0pa30oBaHus B 00JIACTAX, HE
TpeOYIOUNX yriyOIeHHOW MaTeMaTHIECKOM MOITOTOBKH;

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa3oBaHHIO, B TOM YHCIE CaMOOOpa30BaHHIO, Ha
MPOTSKEHUH BCEH JKM3HH; CO3HATEIHLHOE OTHOIICHHE K HEMPEPHIBHOMY OOpPa30BaHUIO
KaK YCJIOBUIO YCTICIIIHOM MPOQEeCCHOHAITBHON M OOIIECTBEHHOU e TEIHHOCTH;
TOTOBHOCTb W CIOCOOHOCTh K CaMOCTOSITEIbHOW TBOPYECKOW W OTBETCTBEHHOM
JIeSITeIIbHOCTH;

TOTOBHOCTh K KOJUICKTUBHON paboTe, COTPYIHHUYECTBY CO CBEPCTHHKAMH B 0Opa-
30BaTeJIbHOM, OOIIECTBEHHO TIOJIE3HOW, Y4eOHO-HCCIICIOBATEIbCKON, MPOSKTHOM |
JpYrux BUAAaX J€ATEIbHOCTH;

OTHOIIIEHHE K MPOGECCUOHATBHOU ACSITEIPHOCTH KaK BO3MOXXHOCTH y4acTHsl B pellie-
HUU JINYHBIX, OOIIECTBEHHBIX, TOCYAaPCTBEHHBIX, OOIIEHAIIMOHATFHBIX MPOOIIEM;

Memanpedmemnblx:

YMCHHUE CaMOCTOATCIIBHO OIPEACIATh HOCJIW ACATCIBHOCTH W COCTABJIATH IIJIAHBI
ACATCIIBHOCTH; CaMOCTOATCIIBHO OCYHICCTBJIATH, KOHTPOJIUPOBATL U KOPPCKTUPOBATH
JCATCIIbHOCTD, HUCIIOJIB30BAaThb BCC BO3MOXXHBIC PeCYpPChI JJIA JOCTHIXCHUA
MMOCTABJICHHBIX ILIEJIEeH H peajin3alilii ILUIAHOB ACATCIBbHOCTHU, BBI6I/IpaTI> YCIICIIHBIC
CTPATCTUH B PA3JIMYHBIX CUTYyallUAX;

YyMEHUE TPOIYKTUBHO OOIIATHCS W B3aUMOJCHCTBOBATH B TPOIIECCE COBMECTHOM
NEeSTENIbHOCTH, YYUTHIBATh MO3UIIMH JAPYTUX YYaCTHUKOB AESITETbHOCTH, d()PEeKTUBHO
paspeniath KOH(IUKTHI;

BI1aACHHUC HaBbIKaMHU HO3HaBaTeJIBHOI>'I, yqe6H0'HCCHeHOBaTCHBCKOﬁ n HpOCKTHOﬁ
ACATCIIBHOCTH, HAaBbIKaMU Pa3pCIICHUA HpO6J’ICM; CIIOCOOHOCTh M T'OTOBHOCTH K
CaMOCTOATCIIBHOMY IIOMCKY MCTOAOB PCEIICHHUA IHPAKTHYCCKHUX 3aaa4d4, NPHUMCHCHHIO
PAa3INYHBIX METOJ0B ITO3HAHUA,

TOTOBHOCTh MU CIIOCOOHOCTh K CaMOCTOSITEIHbHON HH(GOPMAIIMOHHO-TIO3HABATEIbHON
JIEATENIbHOCTH, BKJIIOYas YMEHUE OpPHUEHTUPOBATHCS B PA3IUYHBIX HMCTOYHHKAX
uH(pOpMallK, KPUTHYECKH OIEHUBATh W HWHTEPIPETHPOBATH HWHGOpPMAIUIO, TIO-
Jy4aeMyl0 U3 Pa3iInuHbIX UCTOYHUKOB;

BJIAJICHUE SI3BIKOBBIMH CPEJICTBAMU: YMEHHUE SICHO, JIOTMYHO U TOYHO HM3JIarath CBOIO
TOYKY 3pEHUS, UCIIOJIb30BATh a/ICKBATHBIE SI3bIKOBBIE CPE/ICTBA;

BJIaJCHHUEC HaBBIKaMU MO3HABaTeILHOMN pe(b.]'leKCI/II/I KaK OCO3HaHHUA COBCPHIACMBIX
ﬂeﬁCTBHﬁ 1 MBICJIUTCIIBHBIX ITPOLCCCOB, UX PE3YJILTATOB U OCHOBaHHﬁ, rpaHuIl CBOCro
3HaHWA U HE3HAHUA, HOBBIX IO3HABATCIIBHBIX 3a/1a4 U CPEACTB IJIA UX JOCTHIKCHU A,

LEJICYyCTPEMJIEHHOCTh B TOMCKaxX M NPUHATHM PpEHICHUH, CO0Opa3sUTeIbHOCTh U
UHTYULUS, Pa3BUTOCTh TMPOCTPAHCTBEHHBIX MPEACTABIEHUI; CIIOCOOHOCTH BOC-
IIPUHUMATh KPAacoTy U TapPMOHHIO MUDA;

npeomMemmvlx:

c(OpPMHPOBAHHOCTh NPEACTABICHUN O MaTeMaTHKe KaK 4acTH MHPOBOW KYJIbTYpPbI U
MeCT€ MaTeMaTHKM B COBPEMEHHOH IUBWIM3ALUK, CIIOCO0AX OMMCAHUS SBICHUN
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P€AJILHOIO0 MHUpa HA MaTEMAaTHYCCKOM SA3BIKE,

c(hOpMUPOBAHHOCTh TMPEJCTABICHUNH O MATEMATHYCCKUX IMOHATUAX KaK BaKHEHIINX
MaTeMaTUYECKUX MOJENSAX, MO3BOJSIOIIMX OMUCHIBATh U U3y4aThb Pa3HbIE MPOLECCH U
SBJIEHUS; TOHUMAHUE BO3MOKHOCTH aKCMOMAaTHYECKOTO IMOCTPOEHUSI MaTEMaTUYECKUX
TEOpUI;

BJIaJICHHE METOJIaMH JIOKA3aTeJbCTB U aJITOPUTMOB PEUICHUS, YMEHUE UX NPUMEHSTD,
MPOBOJUTH JTOKA3aTEJIbHBIE PACCYKICHHUS B XOJ/I€ PELICHUS 3a/1a4;

BJIQJICHUE CTAaHIAPTHBIMU MPUEMAMH PEIICHUS PALMOHATIBHBIX U HPPAUOHAIbHBIX,
MOKAa3aTeIbHbIX, CTENEHHBIX, TPUTOHOMETPHUUECKUX YpPAaBHEHHUH M HEPaBEHCTB, HX
CUCTEM; UCIOJIb30BaHUE TOTOBBIX KOMIIBIOTEPHBIX IPOrpaMM, B TOM YHCIIE JIsl TOMCKA
MyTH PelIeHUs U WUTIOCTPALlUU PEUICHHs YpaBHEHU U HEPABEHCTB;

c()OPMUPOBAHHOCTh TPEJCTABICHUH 00 OCHOBHBIX IIOHSATHSIX MAaTEMaTHYeCKOTO
aHaJIM3a M X CBOMCTBAaX, BIQJICHUE YMEHHEM XapaKTepHU30BaTh MOBEJACHHE (PYHKIUH,
UCIIOJIb30BAHUE TMOJYYEHHBIX 3HAHUW I ONMCAaHUs U aHalM3a pealbHBIX
3aBUCHUMOCTCIH;

BIIaJICHUE OCHOBHBIMU IIOHATHUAMH O IIJIOCKUX U IPOCTPAHCTBEHHBIX I'€OMETPUYECKUX
¢urypax, WX OCHOBHBIX CBOWMCTBaxX; C(OPMHUPOBAHHOCTH YMEHHS pAacIO3HABAThH
reoMeTpuuecKkue (GUrypbl Ha YepTexax, MOACISIX W B PEaTbHOM MHpPE; NMPUMEHEHUE
U3YYEHHBIX CBOMCTB reOMeTpUYEeCKUX GUTYp U GOPMYIT ISl pEIICHUS T€OMETPHUYECKIX
3a/1a4 ¥ 3a7a4 C IPAaKTUYECKUM COJEPIKAHUEM;

c(hOpMUPOBAHHOCTh MPEJCTABICHUNA O TMPOILIECCaX W SBJICHUIX, HMMEIOIINX BEPO-
ATHOCTHBIN XapaKTep, CTATUCTUYECKUX 3aKOHOMEPHOCTAX B PEaJIbHOM MHUPE, OCHOBHBIX
MOHATHUAX DJEMEHTapHOM TEOPUU BEPOSTHOCTEW; YMEHHUM HAXOAUTh M OLIEHUBATH
BEPOATHOCTH HACTYIUIGHHS COOBITUH B MPOCTEHIINX MPAKTHUYECKUX CUTYallUiX U
OCHOBHBIE€ XaPAaKTEPUCTUKHU CIyYallHBIX BEJIWYMH; BIAJCHUE HABBIKAMU HCIIOJIb30BAHUS
TOTOBBIX KOMITBIOTEPHBIX TPOTPaMM MPH PEIICHUU 3a/1a4.

COJIEP)KAHUE YYEBHOM JUCIUIIIAHBI

BBenenune
Martematuka B Hayke, TEXHUKE, SKOHOMUKE, HHPOPMAIIMOHHBIX TEXHOJOTHSIX U TMpaK-

TUYECKOW nesATenbHOCTH. Llenu W 3amauM u3ydyeHUss MaTeMaTHKU IPU OCBOCHHUU INpodeccuit
CIIO u cnemuansaOCcTeit CITO.

AJI'EBPA
Pazeumue nonamus o uucne
Lenble u panyoHanbHble Yncia. JlefdcTBUTeNbHbBIE YKca. [Ipubnusicennvie blYUCTIEeHUSL.

Komnnexcunvie wucha.

Kopnu, cmenenu u nozapugmut

Kopuu n crenenn. KopHu HaTypalbHOM CTENEHM M3 4UCla U UX cBoMcTBa. CTENEHHU C

palrOHAJIBHBIMHA II0KAa3aTCIIsIMU, HUX cBoiictBa. CTeneHH ¢ JIENCTBUTEIILHBIMU IIOKA3aTEISIMU.

Csoticmea cmenetu ¢ 0etcmeumenbHblM NOKA3AMeeM.

Jlorapudgm. Jlorapudm yucaa. OcHOBHOE JorapuPMUIecKoe TOXaAeCcTBO. JlecsTuanbie

W HarypainbHble Jorapudmel. [lpaBuna paeiictBuii ¢ norapudmamu. Ilepexonq k HOBOMY
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OCHOBAHHMIO.

IIpeoGpa3zoBanue anredpamyeckux BbIpaxkeHuid. [IpeoOpasoBanue parMoOHaIBHBIX,
UpPPaMOHATIBHBIX CTETIEHHBIX, MOKA3aTEeIbHBIX U JIOTApU(MUIECKUX BHIPAKCHUH.

Ilpakmuueckue 3anamusn

Apudmerndeckre ACUCTBUS HAJA YUCIAMH, HAXOXICHHE NPUOIMKEHHBIX 3HAUYCHUUN
BEJIMYMH U MOTPEIIHOCTEN BbIUMCICHHUM (a0COMIOTHONM U OTHOCUTENIBHOM ), CPAaBHEHHE YUCIIOBBIX
BBIPAXKEHUI.

Brruucnenue u cpaBHeHNE KOpHEW. BoIonHeHUEe pacyeToB ¢ paJuKalaMH.

Pemenue nppanuroHaibHBIX ypaBHEHUN. HaxoxieHrue 3HaYeHU CTENEeHE ¢ pallMOHab-
HeIMU TIOKazaremsiMu. CpaBHenue creneHeid. IlpeoOpa3oBaHUs BBIpaOKEHHM, COIEPKAIIUX
crerneHu. Pemenue nokasarenbHbIX YPaBHEHUN.

Pemenne npukiagHeIx 3anay.

Haxoxxnenne 3navuenuii norapugma 1o npou3BoIbHOMY OCHOBaHUIO. [lepexon ot ogHOTO
OCHOBaHUsI K JpyroMy. Beiuucinenue u cpaBHenue jorapudmon. JlorapupmupoBanue u
MOTEHUUPOBAHUE BBIPAXKEHUH.

[TpuOnukeHHbIE BBIYUCICHUS U PELICHHs IPUKIIAAHBIX 33]1a4.

Pemenue norapudmuueckux ypaBHEHHIA.

OCHOBBI TPUTOHOMETPUU
OcHOBHBIC IOHATHSA

Panuannas mepa yria. BpamarensHoe apuxeHue. CUHYC, KOCUHYC, TAHT€HC U KOTaH-

TEHC YHUCIIA.
OcCHOBHBIC TPHTOHOMETPHYECKHE TOKIECTBA

@opMynbl npuseneHus. PopMyibl cinoxeHus. PopMynsl yaBoeHus Popmynvl nosno-

BUHHO20 Yela.
IIpeodpa3oBanns NpocTeHIINX TPUTOHOMETPHYCCKHUX BbIPAKEHUH

[IpeoOpa3oBanre cyMMbl TPUTOHOMETPUUECKUX (PYHKLIUK B MPOU3BEICHUE U TIPOU3BEIE-
HUSL B CYMMY. Bwipadicenue mpucoHomempuyeckux QyHKyuil uepe3 MmaH2eHc NOA08UHHO20
apaymenma.

Tpuronomerpuyeckue ypaBHeHUs U HEPABEHCTBA
[Ipocreiimme TpUroHOMETpHUYECKHE ypaBHEHUsA. lIpocreiinme TpUrOHOMETpUYECKHe
HEPaBEHCTBA.

OOpaTHble TPUTOHOMETPUYECKHEe (PYHKIMH. APKCUHYC, apKKOCHHYC, apKTaHT€HC.

Ilpakmuueckue 3anamusn

Panuanubiit MeTO M3MEPEHHUS YIJI0OB BPAIIEHUS U CBA3b C IPayCHOI Mepoil.

OCHOBHbBIE TPUTOHOMETPHUYECKHUE TOXKAECTBA, (POPMYJIbI CIIOKEHHUS, YIABOECHHMS, MpPeod-
pa3oBaHUE CYMMBbI TPUTOHOMETPUYECKUX (YHKIUN B TNPOMU3BEACHHE, MPEOOpa3oBaHHUE MPO-
U3BEJICHUS TPUTOHOMETpUYecKUX ¢GYyHKUMHA B cymmy. llpocreiimue TpuroHoMeTpudeckue
YpaBHEHUS U HEPABEHCTBA.

OOpatrHble TpUrOHOMETpUYECKHE (PYHKIIUU: apKCUHYC, apKKOCHHYC, apKTaHTCHC.

®YHKIIUU, UX CBOMCTBA U TPA®UKHU

®yukuun. O0IacTh ONpeIeeHus 1 MHOXKECTBO 3HaYeHUH; rpaduk (yHKIINH, TOCTpOe-
Hue rpapuKoB QYHKIMI, 3aJaHHBIX Pa3INYHBIMU CIIOCOOAMHU.

CgoiicTBa pyHKIIMU. MOHOTOHHOCTb, YETHOCTh, HEYETHOCTh, OTPAHUYEHHOCTh, TIEPUO-
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TUYHOCTh. [IpoMexxyTku Bo3pacTaHUsi M yObIBaHUS, HauOoOJblllee W HaUMEHbIIEe 3HAYCHMS,
TOUYKHU 3KcTpemyMma. ['padudeckas uarepnperanus. [Ipumepsl GyHKIIMOHAIBHBIX 3aBHCUMOCTEH
B pealbHBIX Mpoleccax M siBIeHUsAX. Apudmernueckue onepauuu Haa GyHKuusMu. CroxHas
bynkuus (komnosuuus). Ilonamue o nenpepvl8HOCMU QYHKYUU.

Oo6patubie Gynknuu. O0nMacTh onpeneicHusl ¥ 001acTh 3HAYCHUN OOpaTHOW (PYHKIIHH.
I'padpuk obpaTHO# GHyHKIIHMH.

CreneHnble, NOKa3aTebHbIe, JOrapupMudecKue
U TPUTrOHOMeTpHYecKue PyHKIMH.
Oo0paTHble TPUTOHOMeTPpHYecKHe PyHKIUMN

Omnpenenenus GyHKIUN, X CBOHCTBA U TPa(UKH.

[IpeobpaszoBanus rpaduxos. [lapaminenbHbIi MepeHOC, CHMMETPHUST OTHOCHTEIBLHO OCEH
KOOPJHMHAT U CUMMETPHSI OTHOCUTEIBHO Ha4yajla KOOPAUHAT, CHMMETPUSI OTHOCUTENIBHO IPSIMOU
Y = X, pacTs’)KEHHE U CKaTUE BJIOJIb OCEH KOOPIMHAT.

Ilpakmuueckue 3anamusn

[IpuMepsl 3aBUCUMOCTEl MEXIy NEPEMEHHBIMH B PEAJIbHBIX IpOILECCaX M3 CMEXHBIX
muctuminda. Onpenenenue ¢yakiuil. [loctpoenue u utenue rpadukoB ¢yHknuii. Mccne-
noBanue ¢yHkiuu. CBOMCTBA JNHMHEWHOH, KBaJpaTHYHOH, KYCOYHO-TMHEHHOW U JPOOHO--
muHerHOU (yHKmit. HenpepsiBHbIe 1 nepuoandeckue Gpynkmun. CBoiicTBa U rpaduku CUHYCA,
KOCHHYCa, TaHTeHca u KoTaHrenca. OOpatHple ¢(yHkmumum u ux rpadpuku. OOparHbIe
Tpuronomerpuueckue Qynknun. [IpeoOpasoBanus rpaduka ¢GyHKIMU. [apMoHHMYECKHE
kosiebanus. [Ipukinagaeie 3a1aun.

[TokazarenpHbIe, ToTapuMUIECKIe, TPUTOHOMETPUUECKHE YPABHEHUS U HEPABEeHCMEd.

HAYAJIA MATEMATHYECKOTI'O AHAJIM3A

ITocsienoBaTeIbHOCTH. Crioco6b1 3a/laHus U CBOICTBa YHCIIOBBIX
nocienoBarenbHocTel. [lonamue o npedene nociedosamenvhocmu. Cywecmeoganue npeoena
MOHOMOHHOU ocpanudennou nocieoogamenvhocmu. CyMMHUPOBaHHE IOCIEIOBATEIbHOCTEH.
beckoHeuHo yObIBaroI1asi reOMETpHUEcKast IPOrpeccus U ee cymma.

IIpounsBoanas. [lonstre o npon3BoAHON (YHKIMH, €€ T€OMETPUUECKUIN U pU3nuecKuii
CMBICI. YpaBHEHHE KacaTelbHOM K rpa@uky QyHkuuu. [Ipous3BoiHBIE CyMMBI, Pa3HOCTH,
Ipou3BeNeHUs, 4JacTHble. [Ipon3BOJHBIE OCHOBHBIX 3JiIeMeHTapHbIX (yHKIuH. [IpumeHeHue
IPOM3BOJIHON K MCCIEIOBaHUIO (YHKUUI U MOCTpPOeHUIO TpadukoB. I[Ipoussoousie obpammot
@YHKYUU U KOMRO3UYUU PYHKYUU.

IIpumepsl KCIIONIB30BaHMS MPOU3BOJHOW JII HAXO0XKIEHUS HAWIydlIero pelIeHus B
NPUKIAJHBIX 3a7ayax. Bropas mnpous3BojHas, €€ TeOMETPUYEeCKUH U (DU3MYECKHH CMBICI.
HaxoxaeHue ckopocTH [uIs mporiecca, 3aJaHHOro (opMyIIoi U rpaguKoMm.

IlepBooOpa3snass u wuHTerpasa. IlpuMeHeHue oOmNpeAeIeHHOro HWHTErpaga Juis
HAXO0X/ICHU TUIOIIA U KpUBOIHHEHHOHN Tpaneunu. ®opmyna Heiorona—IJleiiOnuna. [Ipumepsr
MPUMEHEHHUs UHTEeTpasa B (pU3UKEe U T€OMETPHUH.

Ilpakmuueckue 3anamus

YucnoBas mocienoBaTelbHOCTh, CIOCOOBI €€ 3a/laHusl, BBIYMCICHUS YIEHOB IOCIEN0-
BaTenbHOCTH. llpenen mocnenoBarenbHOCTH. beckoHeyHO yObIBaroIias reoMeTpudecKas
IIpOrpeccusl.

[IpousBogHasA: MEXaHUYECKUN U T€OMETPUYECKUNA CMBICI TPOU3BOAHOM.
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VYpaBHeHue kacatenbHOUW B obmiem Buze. [IpaBwima u popmynsl auddepeHnmpoBaHus,
TabJIUIla TPOU3BOJHBIX 3JeMEHTapHbIX (yHkumid. HMccrnegoBanue (GYHKIMHA C TOMOIIBIO
npou3BoaHONW. Haxoxaenue HamOONBIIETO0, HAWMEHBIIErO 3HAYEHUS U AKCTPEMaJbHBIX
3HaYeHU! PyHKLINH.

WuTterpan u nepBoodpasznas. Teopema Herorona—IJleiiOnuna. [Ipumenenne narerpana K
BBIUMCJICHUIO (U3NYECKUX BETUYMH U TUIOMIA ICH.

YPABHEHUSA U HEPABEHCTBA

YpaBHeHUsT M CHCTeMbl ypaBHeHHWil. PamnyoHanbHble, HMppaLMOHAJIBHEIC,
IIOKa3aTeNIbHbIE U TPUTOHOMETPUYECKUE YPABHEHHUS U CUCTEMBI.

PaBHOCWIIBHOCTB ypaBHEHUH, HEPABEHCTB, CUCTEM.

OcHOBHbIE ITPUEMBI UX peLIeHUs (Pa3sIoKEHHE Ha MHOXKUTEINM, BBEICHUE HOBBIX HEU3-
BECTHBIX, IIOJICTAHOBKA, TpaUICCKUI METON).

HepaBeHncrBa. PanuoHaibHbIC, UPPALMOHAIBHBIC, ITOKA3ATEIbHBIE U MPUSOHOMEMPU-
yeckue HepaBeHCTBA. OCHOBHBIE TPUEMBI UX PELLICHUS.

Hcnoab3oBanue cBOMCTB U rpa¢ukoB QyHKUM MPH pelleHUH YPABHEHUI U Hepa-
BeHCTB. MeTos nHTepBanoB. M300paxeHne Ha KOOPIMHATHOM MJIOCKOCTH MHOKECTBA peIlIeHHH
YPaBHEHUI U HEPABEHCTB C IByMs IEPEMEHHBIMU U UX CHCTEM.

Ilpuknaousie 3a0auu

[IppMeHeHne MaTeMaTHYeCKUX METOJAOB JUIsl PEUICHUS COJEP>KAaTENIbHBIX 3a7ad U3 pas-
JMYHBIX 00J1aCTe HayKU U MPAKTUKH.

NHTtepnperanus pe3ysprara, ydeT pealbHbIX OTPaHUYCHUM.

Ilpakmuueckue 3anamusn

KopHuu ypaBHenuil. PaBHocunbHOCTh ypaBHeHM. [IpeoOpa3oBanue ypaBHeHUI.

OcHOBHBIE IPUEMBI PELICHNS YpaBHEHUN. Pelenne cucteM ypaBHEHUN.

Vcnonb3oBanue cBOMCTB U TpapuKoB (QYHKIMH AJIS peleHus] ypaBHEHUH 1 HEpaBEHCTB.

KOMBUHATOPUKA, CTATUCTUKA U TEOPUSI BEPOATHOCTEM Diements
KOMOUHATOPUKH
OcHOBHBIE MMOHATHUSI KOMOWHATOPHUKHU. 3a/1a4l HA MOJICUET YKCiia pa3MeNIeHuH, repecTa-
HOBOK, coueraHuil. Pemenue 3amau Ha mepebop BapuanTtoB. Dopmyna OuHoma HreroToHa.
CaoiicTBa OMHOMUHANBHBIX KO3 duunenTos. Tpeyronbauk [lackans.
DJIeMEeHThI TEOPHH BEPOATHOCTEH
CoOpbITHE, BEpOATHOCTh COOBITHSA, CIOKEHHE U YMHOXXEHHE BeposiTHocTei. [loHsTue o
HE3aBUCHUMOCTH COObITHH. J[lMcKpeTHass ciyyailHas BeNMYMHA, 3aKOH €€ paclpeeseHHs.
YucnoBele XapaKTePUCTUKU JAUCKPETHOM citydaiiHOW BennuuHbI. [loHATHE O 3aKoHE OOJBIIMX
YuCel.
DJIeMeHTbl MaTeMATHYeCKOl CTATUCTHKHU
[IpencraBienue naHHbIX (TaOIUIBI, TUAarpaMMBL, TpauK), TeHepaJibHas COBOKYITHOCTD,
BbIOOpKa, cpenHee apudmernyeckoe, wmenuana. [loHsTHe o 3amayax MaTeMaTHYECKOM
CTaTHCTUKH.
Pemenne npakTudyeckux 3aad ¢ IPUMEHEHUEM BEPOATHOCTHBIX METO/IOB.
Ilpakmuueckue 3anamus
Hcropus pa3BuTusi KOMOWHATOPHKH, TEOPUH BEPOSITHOCTEH M CTATUCTHUKU U UX POJb B
pasnnyHbIX cepax yenoBedeckol ku3HenesTenbHOCTH. IlpaBuna komOuHaTopuku. Pemenue
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KOMOWHATOPHBIX 3a7ad. Pa3merneHus, codyeTaHus W TiepecTaHOBKW. buHom HeloToHa u
TpeyrosnbHuK [Tackans. [Ipuknanssie 3agaqu.

Kitaccnueckoe onpeneneHre BEpOSTHOCTH, CBOMCTBA BEPOATHOCTEH, TEOpPEMA O CyMME
BeposiTHOCTEW. Bbrunciienne BepostHocTed. llpuxnannsie 3agaun. IIpencraBiieHHe 4HMCIOBBIX
nanHbIX. [Ipuknagneie 3agayu.

I'EOMETPUA
Ilpamule u nnockocmu 6 npocmpancmee

B3anMHOe pacnosnokeHue IBYX IpPsMBIX B IpOCTpaHcTBe. [lapamienbHOCTH NpsSMON U
mwiockoct. IlapaimensHOCTh IUIOCKOCTEW. llepneHAMKYyIIpHOCTH MNPSAMOM M IUIOCKOCTH.
IlepnenuKyssip ¥ HaKJIOHHAs. YTOJI MEXAY IIPSAMON U IUIOCKOCTBIO. JIByrpaHHBIN yroi. Yroi
MEXAY IJIOCKOCTAMU. [lepnenauKyIsspHOCT ABYX INIOCKOCTEH.

I'eomerpuueckue npeoOpa3oBaHMs NPOCTPAHCTBA: MapajlIeNIbHBIA EPEHOC, CUMMETPUS
OTHOCHUTEJIBHO INIOCKOCTH.

[TapannensHoe mpoekTupoBanue. [liowade opmoeconanvHol npoexyuu. VI3o0paxeHue
IPOCTPAHCTBEHHBIX (PUTYD.

MHoOrorpaHHuKHU

Bepwunvl, peopa, epanu mmozcocpannuxa. Pa3septka. MHoOrorpanssie yribl. Beimykibie
MHOTOrpaHHUKHU. Teopema Dilnepa.

[Tpusma. [Ipsmas u nakronnas npusma. [IpaBunbHas npusma. [apamnenenunen. Kyo.

ITupamupa. [IpaBunbHag nupamuga. Y ceueHHas nupamuaa. Terpasp.

CumMerpu B KyOe, B apajijiesienuIese, B Ipu3Me U NupaMuje.

Ceuenus ky0a, IpU3Mbl U MUPAMUIBIL.

[IpencraBienre o MpaBUIBHBIX MHOTOTpaHHMKax (TeTpa’zape, Kybe, oKTasjape, Aoje-
KadJIpe ¥ UKOCcadape).

Tesa 1 NOBEPXHOCTH BPaLLCHUA

Hunuuap u koHyc. YcedeHHbIH KoHyc. OCHOBaHMeE, BbICOTA, OOKOBasi MOBEPXHOCTh, 00-
pasyromas, pazBepTka. OceBbl€ CEUEHUS U CEUEHUS, TApaJIIEIbHbIE OCHOBAHUIO.
Hlap u chepa, ux ceuenus. KacarenbHast I0CKOCTh K cdepe.
HN3mepenus B reomeTpum

O6nbem u ero uzmepenue. urerpansHas popmyina oobema.

@®opmynel 00beMa KyOa, MPSIMOYTOJIBHOTO TapalUleNienniea, MPU3Mbl, IHHIPA.
®opmynsl o0bemMa nupamuabl U KoHyca. Dopmynbl miIomagyd MOBEPXHOCTEM LWIMHIpa W
KoHyca. @opmysbl 00beMa 1mapa U miouanu chepsl.

[Tono6ue ten. OTHOIIEHUS MIIOLIa/Iel TOBEPXHOCTEH U 0OBbEMOB MOI0OOHBIX TE.

Koopaunatsl 1 BeKTOpPHI

IIpssmoyronbHast (ekapToBa) cucTeMa KOOpAMHAT B mpocTpaHcTBe. Dopmyna paccros-
HUS MKy IBYMS TOUKaMH. Y paBHEHUS cPepsl, n10ckocmu u npsamotl.

Bekropsl. Moayne BekTopa. PaBeHCTBO BekTOpOB. CIl0)KEHHE BEKTOPOB. Y MHOXEHUE
BEKTOpa Ha 4ucio. Pa3nokeHne BEKTOpa MO HANPABJICHUAM. YTOJI MEXIY IBYMsI BEKTOpPamH.
[Tpoekius Bexktopa Ha ock. KoopauHatel BekTopa. CKansipHOE TPOU3BEAECHUE BEKTOPOB.

Hcnons30BaHne KOOPAMHAT U BEKTOPOB MPHU PEIICHUH MATEMATHYECKUX U IMPUKIATHBIX
3azay.
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Ilpakmuueckue 3anamus

IIpu3Hakyu B3aMMHOIO pacCHOJIOKEHUS IPAMBIX. YTOJI MEXAYy HpsAMbIMU. B3auMmHoe
pPacIoJIOKEHUE IPSAMBIX M IUIOCKOCTEH. [IeprneHauKymnsp ¥ HaKIOHHAs K IUIOCKOCTH. YTOII
MEXIY IPSIMOM U IUIOCKOCTBIO. Teopembl O B3aMMHOM PACIIOIOKEHUH IIPSIMOM U IUIOCKOCTH.
Teopema o0 Tpex NepHEHAUKYISApaXx.

IIpu3Haky 1 CBOMCTBA NapaJUICIbHBIX U IEPHEHIUKYIIIPHBIX INIOCKOCTEH.

PaccTosiHMEe OT TOYKM 1O IUIOCKOCTH, OT IPSIMOH 10 IUIOCKOCTH, PAacCTOSHUE MEXIY
IUIOCKOCTSIMH, MEXIY CKPELIMBAIOIUMUCS HPSIMBIMHU, MEXAY IMPOU3BOJIBHBIMU (GUI'ypamMH B
IIPOCTPAHCTBE.

[TapannenbHOE NPOEKTUPOBAHUE U €T0 CBOWUCTBA. Teopema 0 niowaou opmo2oHanbHou
npoeKyuu MHO20y201bHUKA. B3auMHOE paconokeHne NpoCTPaHCTBEHHBIX (Guryp.

Paznuunbie Buabpl MHOrOrpaHHHKOB. VX m3o00paxkenus. CedeHus, pa3BepTKH MHOTO-
rpaHHuKkoB. Ilnomane moBepxHocTH. Bunbel cummerpuilt B mpoctpancTtBe. CummeTpus Tel
BpallleHUs U MHOTOTPaHHUKOB. Brruncienue miomaneit 1 00beMoB.

Bekropsl. JlelicTBus ¢ BekTopaMu. JlekaproBa cucTeMa KOOPAMHAT B IIPOCTPAHCTBE.

VYpaBHEHHE OKPYKHOCTH, cepsl, MI0cKocTu. PaccTosHue Mexay Toukamu. [leiicTBus ¢
BEKTOPAMHM, 3aJaHHBIMU KoopauHaTamu. CKaJspHOE NIPOU3BEIEHUE BEKTOpPOB. BekTopHOE
YpaBHEHUE NPSIMOM M IUIOCKOCTH. Vcrmosb30BaHME BEKTOPOB IpU JOKA3aTEIbCTBE TEOPEM
CTEPEOMETPHHU.

JInsi BHEAyAUTOPHBIX 3aHATHM CTYIEHTaM Hapsay C pELICHUWEM 3a7a4 U BBIITOJIHECHUS
IPAKTUYECKUX 3aJlaHuil MOXKHO TIPEMJIOKUTh TEMbl HCCIEAOBATEIbCKUX U pedepaTHBHBIX
paboT, B KOTOPBIX BMECTO CEpUi OTAEIbHBIX MEJKUX 3aJady U YHNPaKHEHUH MpeaararTcs
CIO)KETHBIE 3a/1aHusi, TpeOyrolue IIUTeNbHOW paboThl B paMKax OJHOW MaTeMaTHYecKou
CUTyallud. DTU TEMBI MOTYT ObITh KaK MHAWBUAYAIbHBIMU 33/IaHUSIMH, TaK U I'PYNIOBBIMH IS
COBMECTHOT'O BBIIIOJIHEHHS UCCIIEIOBAHUS.

Temut pechpepamos (0oknaoos)
e HemnpepriBHbIE 1po0H.
® [IpumMeHeHHE CI0XKHBIX MPOILIEHTOB B AKOHOMUYECKUX pacyeTax.
e [lapamienbHOE MPOECKTUPOBAHHUE.

® MHOrorpaHHUKHU B PUPOJE.

HpaBI/IJ'II)HI)Ie MHOI'OYIr'OJIbHUKH.

]_II/IJ]I/IH,[[pI/I‘-ICCKaSI ApXUTCKTYpa.

CpCIlHI/IC SHAYCHUA U UX IPUMCHCHUC B CTATUCTHUKE.

BCKTOpHOC 3aIaHUC MPAMBIX U IUIOCKOCTEH B IMPOCTPAaHCTBE.

Crnoxenue TapMOHHUYCCKUX KoJIeOaHMiA.

I'paduueckoe perieHre ypaBHEHUN 1 HEPABEHCTB.

HpaBI/IHBHBIe " MMOJYIIPAaBHUIIBHBIC MHOT'OT'PaHHHKH.

Konnueckue ceuenns 1 ux IMIPUMCHCHUEC B TCXHUKCE.

[Tonsitue nuddepennmana u ero NPUIOKEHHUS.

Cxembl MOBTOPHBIX UCTIBITAaHUN bepHyrum.

HccnenoBanue ypaBHEHUH U HEPABEHCTB C MapaMeETPOM.
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TEMATHYECKOE IINTAHUPOBAHUE

ITpu peanuzauuu conepkaHus oOLIE00pa30BATEIbHON yuyeOHON AMCHMILIMHBI «MaTemaTHhKa:

anreOpa ¥ Havajga MaTEMaTHYECKOTO aHaiu3a; reomeTpus» B mpeaenax ocsoenus OITOIT CITO

Ha 0a3e OCHOBHOro o0Omero oOpa3oBaHHS C TMOJIYYCHHEM CPEIHEro o0Imero oopazoBaHUs

(IITTKPC, IIICC3) makcumaiibHas yueOHas Harpy3ka 00ydJaroIIuXxcsi COCTaBIIsET:

— mno mnpodeccusim CIIO Ttexnuyeckoro mnpoduinss — 4274acoB, U3 HUX ayIUTOpHAA
(oOs3aTenbHAs) HATpy3Ka OOydYarONIMXCS, BKIIOUYAs MPAKTUUYECKUE 3aHATHSA, — 285 4acos;
BHEay/IUTOpHAsi CaMOCTOsITeNIbHAs paboTa cTyaeHToB — 142 yaca.

Bun yueOHo# padoThI KosaunyecTBOo 4acoB
Texuuueckuii npopuiib
AynutopHble 3ansaTusi. Coaep:kanne 00y4eHHs

Baeneuue 4

Pa3zBuTHE MOHATHUS O YHCIIe 12

Kopnu, crenenu u orapudmsl 30

[IpsiMbIe U TIIIOCKOCTH B TPOCTPAHCTBE 24

KomOuHaropuka 16

KoopauHatel 1 BEKTOPBI 22

OCHOBBI TPUTOHOMETPHH 35

OyHKIMH U TpaduKu 24

MHOTrOrpaHHHUKH U KPYTJIbIE TeJa 30

Hauana marematnyeckoro anammsa 30

WHTerpan u ero npuMeHeHne 18

OneMEeHTbl TEOpUM BEpPOATHOCTEW UM  MaTeMaTH4eCKOu 16

CTaTHCTUKH

YpaBHEHMs 1 HEPaBEHCTBA 24
Hroro 285

BueayautopHasi camocTosiTeJibHAas padoTa

[ToaroTroBKka BHICTYIUICHHSI 110 33JJaHHBIM Te€MaM, JOKIIAJ0B, 143

pedepaToB, 3cce, HHIANBHIYATHHOTO TIPOEKTA C

MCIOJIb30BaHNEM MH(GOPMAIIMOHHBIX TEXHOJIOTHH U Jp.

Bceero 428
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XAPAKTEPUCTHUKA OCHOBHBIX BUJOB YYEEHOM

AEATEJBHOCTU CTYJIEHTOB

Coaepixanue o0yueHust

XapakTepuCTHKA OCHOBHBIX BM/0B /esITeIbHOCTH CTYAEHTOB (HAa
YPOBHE yueOHBbIX JelcTBMiIl)

BBenenue

O3HakOMJIEHHE C pOJIbI0 MAaTeMaTHKW B HayKe, TEXHHKE, 3KOHOMHKE,
MH(POPMAITMOHHBIX MPAKTHYECKON  JeSTEIbHOCTH.
O3HakoMJICHHE C LEMsIMH M 3aJadyaMd W3y4YeHUs MaTeMaTHUKU INIpU

TCXHOJIOTHAX U

ocsoenuu npodeccuit CIIO u crrennaabHOCTEH

AJITEBPA

Pa3BuTHe NOHATHSA O
qucae

BremonHenne apudMeTnueckux ASHCTBUI HAJl YUCIIaMU, COYETast YCTHBIC
W MAChMEHHBIC TIpueMbl. HaxoxieHue mpruOIMKeHHBIX 3HAUCHUN
BEJIMYWH U MTOTPEITHOCTEH BBIYUCIEHUH (a0COMIOTHON H OTHOCUTEIHFHOMN);
CpaBHCHUC YHCJIOBBIX BLIan(CHHﬁ.

HaxosxaeHnue ommoOoK B MpeoOpa3oBaHUSIX W BEIYUCICHUSIX

KopHu, crenenn, jora-
pudMbI

O3HakOMJIEHHE C MOHATHEM KOpHS N-il CTeneHH, CBOWCTBaMHU paJUKalioB
U MIpaBUJIaMU CpaBHEHUs KopHel. DopMynupoBaHue onpeaeneHust KOpHsI
U CBOICTB KOpHEW. BrpluncieHue U CpaBHEHUE KOpPHEH, BBIIIOJIHECHHE
NPUKUAIKA 3HaueHHus KopHs. [IpeoOpazoBaHre YHCIOBBIX M OYKBEHHBIX
BBIPAXCHHUH, COAEPKAINX PaJUKAIIBL.

BrimonHeHue pacueToB mo Qopmynam, COACpIKAIIUM paguKajbl, OCy-
HIECTBIISSI HE00X0IMMBIE TIOACTAHOBKU U MpeoOpazoBanus. OnpeneneHue
PaBHOCHIIBHOCTH BBIPaXKEHUH € paJHKalaMu. Pemenne nppanoHanbHbIX
ypaBHeHUl. O3HaKOMJIEHHE C TOHSATHEM CTENEHU C JEeHCTBUTEIbHBIM
nmokasateneM. HaxokaeHue 3HauyeHWN CTENEHH, HCHONb3ysd IpHU
HEOOXOMMOCTH MHCTPYMEHTAJIbHBIE CPEACTBA. 3aluChiBAaHUE KOPHS N-if
CTEIICHU B BUJIE CTETIEHH C APOOHBIM IOKa3aTesIeM U Ha000poT.
DopMynHpOBaHUE CBOMCTB cTeneHeil. BrluucieHue cremneHei ¢ pa-
[IMOHAJBHBIM TOKa3aTeJieM, BBIMOJIHEHNE TMPUKUIKWA 3HAUYEHUS CTEIEHH,
cpaBHeHHe cTeneHel. llpeoOpazoBaHye YMCIOBBIX U OYKBEHHBIX
BBIP@XECHHUH, COAEpXKAIUX CTENEeHH, NPUMEHSS CBOMCTBa. PemieHne
MOKa3aTeNbHBIX ypaBHeHUH. O3HAKOMJIEHHE C NMPUMEHEHHEM KOpHEH U
CTENEHEH MpPH BBIYHCICHWN CPEJHUX, AEICHHH OTPE3KA B «30JI0TOM

ceueHuny. Penrenne MMPUKIIAIHBIX 3a4a4 Ha CJIOXKHBIC ITPOLICHTHI.

IIpeoOpa3oBanue
aJredpandecKux
BbIpaxKeHU

BrinonHenune npeodpa3oBaHuil BIpaXKCHHM, IPUMEHEHUE GOPMY!I,
CBSI3aHHBIX CO CBOMCTBAaMH CTETICHEH U JIorapu(MoB.

OnpeneneHne 00MacTH  JIOMYCTUMBIX 3HAYEHUH JOrapu(pMUIecKoro
BhIpakeHHs. Pemienne orapupMuyecKux ypaBHEHUH.

OCHOBBI TPUTOHOMETPUUA

OcHOBHbIC MOHATHSA

I/I3yquI/Ie paanaHHOrO ME€TOJAa N3MEPEHHUA YTJIOB BPpAICHUA U UX CBA3U C
rpajiycHoii Mepoi. M3o0pakeHue YrioB BpalleHUs Ha OKPYXKHOCTH,
COOTHECEHHE BEIMUYMHBI YIJIA C €ETO PACIIONI0KEHHEM.

DopMyIHpPOBAHUE OIPEAEICHNH TPUTOHOMETPUUECKUX (YHKIHNA IS
YIJIOB TMOBOPOTa M OCTPBIX YIJIOB MNPSIMOYTOJIBHOTO TPEYrojJbHUKA WU
00BbsICHEHHE UX B3aHMMOCBSI3H.

OcHOBHbBIE TPUTOHOME-
TPUYECCKHUE TOXKAECCTBA

[IpumeHeHne OCHOBHBIX TPUTOHOMETPHUYECKMX TOXKIECTB JJISI BBIUHMC-
JIeHUs1 3HAUYCHUH TPUTOHOMETPUIECKUX (DYHKIMH 110 OAHOW U3 HUX.

IIpeoOpa3zoBanus
npocTemux

Nzydenne OCHOBHBIX (popmyn TpuroHOMETpHH: (OPMYIBI CIIOKEHHUS,
YABOEHUS, MPEeoOpa3oBaHUs CyMMBI TPHUTOHOMETPUYECKUX (GYHKIHHA B
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TPHTOHOMETPHYECKHX

MMPOU3BCACHUC U TPOU3BCACHHNA B CYMMY U MIPUMCHCHHUC TP BBIYUCIICHUA

BbIpa:KeHH i 3HAYEHUS TPUTOHOMETPUYECKOTO BBIPAYKEHUS U YIPOILECHHUS €TO0.
O3HaKOMJICHHE CO CBOMCTBAMH CHMMETPUM TOUYEK Ha EIUHUYHOU
OKPY’KHOCTH W IPUMEHEHHE X ISl BBIBOIA ()OPMYJIT IPUBEACHHUS.

IIpocreiiimmne Pemenne mo dopMmynaMm W TPUTOHOMETPHYECKOMY KPYTY MPOCTEUIITNX

TPUTOHOMETPUYECKHUE TPUTOHOMETPUYECCKUX ypaBHeHUH. [IpuMeHeHHMe o00muX METOA0B

YpaBHE€HUA U

pelieHnsl ypaBHeHH (TIpUBEIeHNE K JTUHEWHOMY, KBaJpaTHOMY, METO.

HepaBeHCTBA pa3jgoXKeHWssT Ha MHOXKUTENH, 3aMEHbl NEPEMEHHON) IpU PpELICHUH
TPUTOHOMETPUYECKUX YpaBHEHHH. YMEHHE OTMEYaTh Ha Kpyre perieHus
IPOCTEHIINX TPUTOHOMETPUYECKUX HEPABEHCTB.

ApKCUHYC, apKKocHHYC, | O3HaKOMJICHHE C MOHATHEM OOPaTHBIX TPUTOHOMETPUYECKUX (DYHKIIHH.

APKTAHI'CHC YHCJIa

Wzyuenne ompenencHuid apKCHHYyca, apKKOCHHYCa, apKTaHTEeHCa Yucha,
dopMynupoBaHHE WX, H300pOKCHHE HA CIWHUYHOH OKPYKHOCTH,

[IPUMEHEHUE IIPU PEILICHUH YPABHEHUM.

®YHKIMU, UX CBOMCTBA U TPA®UKH

®yukuun. Ilonsitue o | O3HaKOMIIEHHE C TOHATHEM INEPEMEHHOM, NPHMEpPAMH 3aBUCHUMOCTEHN
HeNnpepbIBHOCTH MEXIy IepeMeHHbIMHA. (O3HakOMJIGHWE C  TIOHSATHEM Tpaduka,
bynkuun ompeesieHNe MPUHAAICKHOCTH TOUYKH rpaduky pynkumuu. OnpeneneHue
o (opMyJie TPOCTEUIICH 3aBUCUMOCTH, BHJa ¢ Tpaduka. BripakeHue
no dQopmylne onxHOW mepeMeHHOH uepe3 aApyrue. O3HAKOMICHHE C
ompezaeneHueM QyHKIHU, GopMynupoBaHue ero. Haxoxxnaenme obmacTu
ompeJeNieH s U 00JIacT! 3HAYCHUN (HYHKITUH.
CaoiicTBa (ynxoun. | O3HakOMIIeHHE ¢ TpUMepaMu (DYHKIMOHAJIBHBIX 3aBUCHMOCTEH B pe-
I'paduueckasn HHTEP- | albHBIX MpoLEccCaX W3 CMEXHBIX JUCIMIIIMH. (O3HaKOMJIEHHE C
nperanus. IIpumepsl | AOKa3aTENbHBIMH PACCYKICHUSMHA HEKOTOPBIX CBOMCTB JIMHEMHOH U
(yHKIIHOHAJBHBIX 3a- | KBaApaTWU4HOM (yHKUMH, TPOBEAEHUE HCCIICAOBAHHUA JIMHEHHOI,
BHCHMOCTEii B peajibHbIX | KYCOUHO-TMHEHHOW, ApOOHO-TMHEWHOW M KBaJpaTU4HOW (YHKIWH,

npoumeccax u ABJICHUSIX

noctpoenre ux rpapuko. [loctpoeHne u ureHre rpa@uKoB (YHKIHUH.
Uccnenosanue ¢ynkuun. CocraBieHue BUAOB (YHKUIUH 10 JaHHOMY
YCJIOBHIO, PELICHUE 3a/1a4 Ha IKCTpeMyM. BrinonHeHne npeobpas3oBanuii
rpaduka GyHKITUH.

OopaTHble pyHKIUH

W3yuyeHnne noHsTHs 00paTHOM (hyHKUMH, ONpeieNieHue BUaa U
nocTpoeHue rpaduka oOpaTHOH (HyHKIMN, HAXOXKJICHUE ee 001acTu
ompezeneHus u o01acTy 3HaUeHUH. [I[pumeHeHne CBOMCTB (hyHKITHIA
TIPH UCCIIEJIOBAHUN YPaBHEHHUH U PEIIeHNH 3ajad.

CreneHHble,
NMoKa3aTeJbHbIE,
Jorapupmudeckue
TPHTOHOMETPHYECKHE
byHkuum.

OopaTtHbIe
TPUTOHOMETPHYECKHE
GyHKuMH

Brruucnenne 3naueHuid GYHKIUH 10 3HAYEHUIO apTyMeHTa.

OnpeneseHue MOMI0XKEHNsI TOUKH Ha rpaduKe 1Mo ee KOOpAWHATaM H
HaoOopoT. Vcronb30Banne CBOMCTB (DYHKIMH AJII CpPAaBHEHHUS 3HAYCHHH
creneHeir u norapupmos. IlocTpoenue
¢byHKUMi.
sorapu()MUYECKUX yPaBHEHHUI N HEPABEHCTB 110 U3BECTHBIM aJITOPHUTMAaM.

rpagKOB CTENEHHBIX U

JorapuPpMUIECKUX Pemenne MOKa3aTeJIbHBIX u
O3HaKOMJICHHE C TOHSITHEM HENPEPHIBHON MEpUOIUYECKON (YHKIUH,
dopMynupoBaHHE CBONCTB CHHyca H KOCHHYCa, IIOCTPOCHHE WX
rpa¢ukoB. O3HaKOMICHHE C TOHATUEM TapPMOHHMYECKHUX KoJeOaHHH H
npuMepaMi TapMOHMYECKMX KOJIeOaHWH AJisl ONMUCAaHUS MPOLECCOB B
¢usuke u Jpyrux obmactTsax 3HaHHA. O3HaKOMIJIGHHME C TIOHSTHEM
PaspbIBHOM  IMepuognueckod (QyHKIUH, (OPMYJIMPOBAHHE CBOMCTB

TaHTEeHCa U KOTaHTeHCa, TOCTpoeHne ux rpadukoB. [IpuMeHneHne cBOKWCTB

GYHKIMA U1 CpPaBHEHHS 3HAYCHHUH TPUTOHOMETPHUYCCKUX (YHKIIHH,
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pElIeHUsT TPUTOHOMETPUUYECKUX ypaBHeHWH. [locTpoeHne TrpadukoB
00paTHBIX TPUTOHOMETPUYECKUX (PYHKIHH W OTNpeneieHne mo rpaduxam
WX CBOHCTB. BrimonHenue npeodpa3oBanus rpa)ukos.

HAYAJIA MATEMATHYECKOI'O AHAJIM3A

ITocaenoBaTe IbHOCTH

O3HaKOMJICHHE ¢ TIOHATHEM YHCIIOBOW MOCIIEIOBATEIBHOCTH, CIIoco0amMu
ee 3aJaHus, BBIYHCICHUSMH ¢ wWieHoB. (O3HaKOMIIGHHE C MOHSTHEM
npezena MocieaoBaTeIbHOCTH. O3HAKOMIJIGHHE C BBIYMCIICHHEM CYMMBI
0OECKOHEYHOTO YHCIOBOTO psila Ha TPUMEpPE BBIYHUCICHHS CYMMBI
OeckoHeuHO yObIBarollel reomeTpuueckoil mporpeccuu. Pemenue 3anau
Ha TmpuMeHeHne (opMymnbsl CyMMBI ~ OECKOHEYHO  yObIBaromieit
TreOMETPHUYECKOH MPOTPECCUH.

IIpousBognass u ee npu-
MEHeHHUe

O3HaKoMJICHHE C TIOHATUEM MTPOU3BOJHON. M3ydenne u ¢popmynupoBaHue
€e MEXaHHYEeCKOr0 M I'€OMETPUYECKOr0 CMBICHIA, M3YYEHHE ajIropuTMa
BbIYUCJICHUA HpOH3BO}1HOﬁ Ha TMpUMEPEC BLBIYUCICHUA MTHOBEHHOM
CKOPOCTH ¥ YIJIOBOTrO Kodddwuimenta kacarenbHOl. CocTaBrieHue
ypaBHEHHs KacaTenpbHOH B oOmeM Buae. YCBOGHHE IIPaBUI
T pepeHINPOBaHHs, TAOIUIBI TPOU3BOJHBIX AIEMEHTAPHBIX (YHKIWH,
npuMeHeHue Uit auddepeHnupoBaHus  (QyHKOWH, COCTaBIECHUS
ypaBHEHUs KacaTelbHOU. V3yueHne TeopeM o CBSI3U CBOWCTB (DYHKIHMHU H
npou3BOAHOH, (QopmynupoBka wux. [IpoBegeHme ¢  MOMOIIBIO
MPOM3BOAHON  WCcleloBaHUS ~ (QYHKIWH, 33JaHHOW  (popmynoil.
YcTaHoBneHHE CBSI3U CBOMCTB (DYHKIIMU M TPOM3BOJHOM MO UX rpadukam.
[IpumeHeHne NPOW3BOAHOW MMl PpEHICHUs 3a7ad Ha HaxOXIEHHE
HEII/I6OJ'II)HICFO, HaMMCHBUICTO 3HAUYCHHUA U Ha HAXOKACHUC OKCTPEMYMaA.

IlepBooOpa3Hasn u
HHTErpai

O3HakOMJIEHHE C TIOHATHEM HHTerpana W nepBooOpasHol. M3yuenue
MpaBwJia BEIYUCIICHUS TIepBO00Opa3Hoit 1 TeopeMbl HetoTrona— JleiiOHua.
Pemenne 3ama4 Ha CBSI3b MEPBOOOPA3HON U €€ MPOU3BOIHOM, BEIYMCICHHE
nepBooOpa3HON Ui IaHHOM (yHKuuH. Pemenune 3amauy Ha NpUMEHEHHE
MHTErpaa Jjs BbIYUCICHNS HU3NUECKUX BEIMYMH U IUIOIIAIeH.

YPABHEHUSA U HEPABEHCTBA

YpaBHeHNS N CHCTEMBI
YPaBHEHHUIA.
HepaBencTBa n cucreMsl
HEpPaBEHCTB

¢ IBYMsI epeMeHHbIMH

O3HaKOMJICHHE C TPOCTEHIIMMHU CBEICHUSIMHU O KOPHSIX alre0panyuecKux
YpaBHEHUH, TOHATHAMH UCCIIEOBAHNS YPAaBHEHHUN U CUCTEM ypaBHEHUI.

N3yyeHne TeOpuM PABHOCHUIBHOCTU YPaBHEHUHM U €€ IIPUMEHEHHS.
IloBTOpEeHHE 3amuCH pelIeHus CTaHJAPTHBIX YpPaBHEHHH, IPUEMOB
npeoOpa3oBaHKs ypaBHEHUH 1J1s1 CBEACHUS K CTAaHAAPTHOMY YPaBHEHUIO.

Pemenne  panmoHaNbHBIX, HPPAIMOHAIBHBIX, IOKa3aTeIbHBIX U
TPUTOHOMETPUYECKUX YpaBHEHMH U cHucTeM. Vcrosp30BaHUE CBOMCTB U
rpadukoB GyHKIMHA A7 pemieHus ypaBHeHHH. [loBTOpeHHE OCHOBHBIX
MIPUEMOB pelieHus cucTeM. PellieHne ypaBHEHUH C NMPUMEHEHHEM BCEX
nprueMoB (pa3ioKeHUs] Ha MHOXKHMTENIH, BBEICHHS HOBBIX HEHM3BECTHBIX,
MOJICTAaHOBKH, Trpaduueckoro merona). PemieHue cucrteM ypaBHEHHH C
NPUMEHEHUEM Pa3UyYHBIX CrMoco00B. (O3HaKkoMJeHHWE ¢  OOLMMHU
BOIMPOCAMH PEIICHUS] HEPABEHCTB M UCIIOJIb30BAaHHE CBOMCTB M TpauKOB
(GyHKUMI NpH peleHNH HepaBeHCTB. PerieHue HEPaBEHCTB M CUCTEM
HEpaBEHCTB C MPUMEHEHHWEM pa3JIMUHBIX crnocoboB. Ilpumenenue
MaTeMaTUYECKUX METOJOB JUIsl PELICHUS COACPKATENIbHBIX 3aJad U3
PasIn4HBIX 00JacTeil HAyKH U MPAaKTHUKH.

JIEMEHTBI KOMBUHATOPUKH, TEOPUU BEPOSITHOCTEN U CTATUCTUKH

OcHOBHBIE IMOHATHA

Wzydenne mnpaBmia KOMOWHATOPHKH W TPUMEHEHHE TIPU PEIICHUU
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KOMOHWHATOPHUKH

KOMOMHATOPHBIX 3a1ad. PemieHMe KOMOMHATOPHBIX 3aJady METOAOM
nepebopa W MO TpaBUiy YMHOXEHHs. O3HAKOMJICHHWE C TOHSITHSMH
KOMOMHATOPUKU: PAa3MEIICHUSAMH, COUYCTAHHSIMH, ICPECTAHOBKAMH U
¢dopmynamu st uX BeraucieHus. OOBsICHEHHE W MPUMEHeHHe (GopMy
JUTSL BBIYVICTICHUS pa3MeIlieHHH, TEPECTAHOBOK U COUCTAHUH MPH PEIICHUN
3agau. O3nakomiieHue ¢ OnHOMOM HbloTOHa W TpeyronpHuKoM [lackas.
Perenne mpakTUYECKUX 3aad C KCIOJIh30BAaHUEM TOHITHN W MPaBUII
KOMOMHATOPUKH.

DJIeMeHTBI Teopuu
BePOSATHOCTEM

N3ydeHne KIaCCHMYECKOTO OIPENEICHHUS BEPOSITHOCTU, CBOMCTB BEpo-
SATHOCTH, TEOPEMBI O CyMMeE BEpOSTHOCTEeH. PaccMoTpeHue mnpuMepoB
BBIUMCJICHUS ~ BEpPOATHOCTEH. PemreHue 3aad  Ha  BBIYHCICHHE
BEpPOSTHOCTEH COOBITHIA.

IIpeacraBiieHue JAaHHBIX
(Tabdauupbl, AUATPAMMBI,

rpaguxn)

O3HakoOMJICHHE C TPEICTABICHUEM 4YHCIOBBIX NAHHBIX M HMX Xapakre-
pucTukamu. PelieHne mnpakTHYecKWX 3aad Ha oOpabOTKY YHCIOBBIX
JIaHHBIX, BEIYMCIIEHUE UX XapPaKTEPUCTHUK.

I'EOMETPUSA

IIpsiMble ¥ TJIOCKOCTH B
NMPOCTPAHCTBE

DopMynMpOBKa U NPUBEICHUE [IOKA3ATEJIbCTB IPU3HAKOB B3aMMHOIO
pacmooXKeHHs MPsMBIX U IUIOCKOCTEH. PacrozHaBaHue Ha depTekax H
MOJEJIAX Ppa3JIMYHBIX CJIy4aeB B3aUMHOIO PACIOJIOKEHMs IPSIMBIX U
IJIOCKOCTEW, apryMEHTHUPOBAHUE CBOMX CyxacHuil. dopmynupoBaHue
OTpeAeIeHUH, MIPU3HAKOB u CBOWCTB MapajuIebHbBIX 51
NEPIEHANKYJISIPHBIX INIOCKOCTEN, IBYTPAHHBIX U JIUHEHHBIX YIJIOB.
BeInonHeHWe TNOCTPOEHHS YTIOB MEXKAY MNPSAMBIMH, HPSIMOH W IUIO-
CKOCTBIO, MEXJy IUIOCKOCTSMH II0 OIMCAaHUIO M PACIIO3HABAHME UX Ha
Mozenax. IIpumeHeHne Npru3HaKoB U CBOMCTB PACIONIOKEHUS NMPSMBIX U
IUIOCKOCTeH IIpH peleHnu 3anad. M3o0pakeHWe Ha PUCYHKaX H
KOHCTPYHPOBAaHUE Ha MOJEISIX IEPHNEHAMKYJISIPOB M HAKIOHHBIX K
IUIOCKOCTH, MPSIMBIX, MapaJuUIeIbHBIX MIOCKOCTEH, YTI0B MEXIY MpPSIMON
U IUIOCKOCTBIO U O00OCHOBaHUE IOcTpoeHus. Pemenue 3amad Ha
BBIUMCJIEHHE TE€OMETPHUYECKUX BeJWYMH. ONUCHIBAHHE PACCTOSHUS OT
TOYKH JO IUIOCKOCTH, OT MPSAMOM O INIOCKOCTH, MEXIY IIOCKOCTSMH,
MEXJY CKPCIIMBAOIIMMUCI NPSIMBIMHA, MEXIY IPOU3BOJIbHBIMU
¢urypamu B mpoctpancTse. PopMynnpoBaHHUE U T0Ka3bIBaHHE OCHOBHBIX
TEOpEeM O pacCTOSIHUAX  (TEOpeM  CYLIECTBOBAaHUS, CBOWCTBA).
N300pakeHne Ha 4epTexax U MOAENIAX PACCTOSIHUS U 000CHOBaHUE
CBOMX cCyxaeHud. OrmpeneneHne ¥ BBIUHACIEHHE PpAacCTOSHUN B
npoctpanctBe. [lpumenenne GopMyn U TeopeM IUIAHUMETPHH IS
pemieHuss  3amad.  O3HAaKOMIIEHME €  TIOHATHEM  MapaJuIeIbHOTO
MIPOEKTUPOBAaHUS U €ro cBoicTBamMu. POpMyIUpOBaHHE TEOPEMBI O
IJIOIAAM OPTOIOHAJBHOM IPOEKUMU MHOIOyrojbHuka. lIpumeHeHue
TEOPUH JU1s 000CHOBaHUS MTOCTPOEHUI u BBIUNCIICHUH.
ApTryMEHTHPOBaHHE CBOMX CYXXIEHHH O B3aWUMHOM paCIOJIOXKEHHUH
MPOCTPAHCTBEHHBIX QUTYD.

MHororpaHHMKH

Onucanne H XapaKTEepUCTUKA PAa3JIMUYHBIX BHUIOB MHOTOTPAHHHUKOB,
TIEPEYUCIIEHNE UX DJIEMEHTOB U CBOMCTB. M300pakeHre MHOTOTPaHHHUKOB
W BBIIOJHEHHE IIOCTPOCHUS HAa  M300paXEeHUSAX W MOAEIIX
MHOTOTPAaHHUKOB. BpIUMCIIEHHE JIMHEHHBIX 3JEMEHTOB U YIJIOB B
IPOCTPAHCTBEHHBIX  KOH(UIypalusiX,  apryMeHTHpPOBaHME  CBOMX
CyXaeHUH. XapakTepuCTUKa M HW300paXCHUE CEUCHUS, pa3eepmKu
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MHO202DAHHUKOE, BBIYMCIEHHUE TUIOIIAIEH TOBEPXHOCTEM.

[loctpoenne mpocrelmux cedeHui Kyba, mpu3mbl, mupamuasl. [lpu-
MeHeHHe (PaKTOB U CBEACHUMN U3 TIaHUMeTpuu. O3HAKOMIICHUE C BHIIAMHU
CUMMETPHUH B MPOCTPAHCTBE, POPMYIHPOBAHHE ONPEACTCHI U CBOWCTB.
XapakTepucThKa CHMMETPHH TENl BpalleHus W MHOTOTPaHHUKOB.
[IpumeHeHue CBOMCTB CUMMETpPHUU MPHU pelIeHuH 3anad. Mcnonap3oBaHue
MpPHOOpPETEeHHBIX 3HAHWWA JUIA  HWCCIENOBAHWA W MOJCTHPOBAHUS
HECJIOKHBIX 3a1ady. M300pakeHWE OCHOBHBIX MHOTOTPaHHHKOB U
BBITIOJTHEHHUE PUCYHKOB I10 YCIIOBHUSIM 33/1a4.

Teqa ¥ TNOBEPXHOCTH
BpallleHUus

O3HakoMJICHHE C BHJAM{ TeJl BpalleHus, (HOpMyIMpPOBaHHE HX OIpe-
JleneHud u  cBOMCTB. DOpMyNIMpOBAaHUE TEOPEM O CEUYEHUM IIapa
IJIOCKOCTBIO W TNIOCKOCTH, KacaTelbHOM K cepe. XapaKTepuUCTHKA H
n300paXkeHre Tell BpallleHHsI, UX Pa3BepPTKH, ceueHus. PemeHne 3amad Ha
IIOCTPOEHUE CEYECHUH, BBIUUCIIEHUE JUIVH, PACCTOSIHUM, YTJIOB, IUIOMAACH.
IIpoBeneHre [MOKa3aTENBHBIX pAacCy)KIE€HUH TNpH pEIIEHUH 3aaad.
IIpumeHeHue CBOMCTB CHUMMETPHUU IIpU PELICHMM 3a7a4 Ha Tejla Bpa-
HIeHusl, KoMOuHanuioo Ten. M300pakeHHEe OCHOBHBIX KPYIJIBIX TElT U
BBITIOJTHEHHE PUCYHKA 10 YCIIOBHIO 3aJa4u.

I/I3MepeHI/lﬂ B reoMeTpumn

O3HakoMJIEHHE C TOHATHSAMH IIOIMIAAM M O00beMa, aKCHOMAaMH M
cBoiicTBaMu. Permrenune 3aa4 Ha BRIYUCIICHUE TUIOMAIEH TTOCKUX (UTYD
C IPUMEHEHHEM COOTBETCTBYIONINX POPMYIT M (PaKTOB U3 TNIAHUMETPHUH.
N3yuyenne TeopeM 0 BBIYUCICHNH 00HEMOB ITPOCTPAHCTBEHHBIX TEI,
pelieHHe 3aJady Ha TNpUMEHEHHEe (OpMyn BBIYHCICHHS OOBEMOB.
Wzyuenne ¢opmyn A BBIYHCICHWS IUIOMIAJC  MOBEPXHOCTEH
MHOTOTPaHHUKOB M Ten BpameHus. O3HAKOMIEHHE C METOA0M
BBIYUCIICHHSI IUIOMIAAM TOBEPXHOCTH cdephl. Pemenne 3amau  Ha
BBIUMCJICHHE TUIOIIAAEH MOBEPXHOCTH MTPOCTPAHCTBEHHBIX TEI.

KoopanuaTtel 1 BeKTOpBI

O3HakOMJIEHHE C TIOHATHEM BeKTOopa. M3ydeHue neKapTOBOM CHCTEMBI
KOOpJMHAT B MPOCTPAHCTBE, MOCTPOEHHE MO 3aJaHHBIM KOOpAHWHATaM
TOYEK M TUIOCKOCTEH, HaxOXKACHWE KOOpAMHAT Touek. HaxoxneHue
YPaBHEHUH OKPYXHOCTH, cepshl, IUNIOCKOCTH. BbruucieHne paccTosHui
MEXIy TOYKaMH. VI3yueHne CBOMCTB BEKTOPHBIX BEJIWYHMH, IPABUII
pa3jgoXKEeHWsT BEKTOPOB B  TPEXMEPHOM  IPOCTPAHCTBE,  IPABHI
HaXO0XKJIEHUSI KOOpAMHAT BEKTOpa B MPOCTPAHCTBE, MpaBHJ JEHCTBHIA C
BEKTOpPaMH{, 33/JaHHBIMH KoopAuHaTamu. I[IpuMeHeHme Teopuu IMpH
pEelIeHNH 337ad Ha JAEWCTBUS C BeKTopamu. l3yueHuwe CcKalsipHOTo
MPOM3BEICHUS] BEKTOPOB, BEKTOPHOTO YpPaBHEHHS MPAMOI M TIOCKOCTH.
IIpuMmeHeHue Teopuu NpH PEIICHUH 33]ad Ha JICHCTBHS C BEKTOpamH,
KOOPAMHATHBIA METOJ, IPUMEHEHNE BEKTOPOB JUIsl BEIYMCICHHUS BEIHYUH
yrnoB M paccTossHuid. O3HaKOMJICHME C J0Ka3aTelbCTBaMU TEOPEM
CTEpPEOMETPUM O B3alMHOM pAaclOJOKEHUU TPSAMBIX M IUIOCKOCTEH C
WCIIOJIb30BaHHEM BEKTOPOB.
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YYEBHO-METOANYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECIIEYEHME ITPOI'PAMMBbI YYEBHOU JUCIUAIIJINHBI
«MATEMATUKA»

OcBoeHue mporpaMMbl y4eOHOM JUCHMILTUHBL «MareMaTHKay MpeArnoiaraeT HajJu4ue B
npodeccuoHanbHOM  00pa3oBaTeNIbHON  OpraHU3alluy, peanusylonieil  00pa3oBaTelbHYIO
mporpamMmy cpeaHero oomero ooOpasoBanus B mpenenax ocBoeHuss OIIOII CITO na 0Gase
OCHOBHOTO 001Iero ooOpa3oBaHusi, ydeOHOro kaOWHETa, B KOTOPOM HMEETCS BO3MOXKHOCTH
obecrieynTh O0ydJaroIMMCcs CBOOOAHBIN goctyn B MHTEpHET BO Bpemst y4eOHOrO 3aHATUS U
nepuoJi BHEYYeOHOM 1A TeIbHOCTH.

[Tomemienne kabWHETa JOJDKHO YIOBIETBOPATH TpeboBaHMsiM CaHMTapHO-3MUIEMHUO-
nornueckux mnpaBuil U HopMatuBoB (CanlluH 2.4.2 Ne 178-02) m ObITH OCHAIIIEHO THIIOBBIM
00opy/s0oBaHUEM, YKAa3aHHBIM B HACTOSIIMX TPEOOBAaHHUSAX, B TOM YHCIIE CIEIHATU3UPOBAHHOU
yueOHOM MeOenbl0 U CpeacTBaMU OOYy4YEHHS, TOCTATOUHBIMH [JIsl BBHIIOJHEHUSI TPEOOBAaHUN K
YPOBHIO MOJATOTOBKH 00YYarOIIHUXCSI.

B kabunere MOMKHO OBITH MYJBTUMEIUMHOE OOOPYIOBaHUE, MOCPEACTBOM KOTOPOTO
YY4aCTHUKHU 00pa30BaTEIbHOIO MPOLEcca MOTYT NMPOCMATPUBATh BU3YabHYIO MH(OpMaLHIO 1O
MaTeMaTHKe, CO3/1aBaTh PE3EHTALlMU, BUAEOMATEPUAIIbl, UHbIE JIOKYMEHTBHI.

B cocTaB yueOHO-METOAUYECKOT0 U MaTEPUAIbHO-TEXHUYECKOI0 00eCIedeH s Iporpam-
MBI y4eOHOM mucHumIMHbl «MaTtemaTuka: anreOpa ¥ Hayajla MaTeMaTHYeCKOro aHaju3a;
TEOMETPHUSI» BXOJIAT:

° MHOFO(bYHKHHOHaHBHBIﬁ KOMIIJICKC IIPCIIOAaBaTCIIA;

® HarJsIAHbIC mocoous (KOMHHCKTLI y‘le6HHX Ta6J'II/II_[, IJIaKaTOB, MOPTPETOB BLIAAIOIIUXCA
YUYCHBIX-MAaTCMAaTUKOB U I[p.);

® uHGOPMAITMOHHO-KOMMYHUKATHUBHBIE CPEJICTBA;
® HKpPaHHO-3BYKOBBIE TTOCOOUS;

® KOMIUIEKT TEXHHYECKON TOKYMEHTAallMd, B TOM YHUCJE MaclopTa Ha CpelcTBa 00y4deHus,
MHCTPYKIMU IO UX UCIIOJIb30BAHUIO U TEXHHUKE 0€30IaCHOCTH;

® OubmuoTeuHbId HOH.

B OubGnuoteunblili GoHI BXOAAT yueOHUKHU, yyeOHO-MeToaudeckue KomiuiekTsl (YMK),
o0OecrieynBarolie OCBOCHHE YUeOHOW JUCHMIUIMHBI «Marematuka: anredpa u Havana
MaTeMaTUYeCKOr0 AaHajiu3a; TeOMEeTPUs», PEKOMEHJOBAaHHbIE WM JOINYIIEHHbIE [UIS HC-
MOJIb30BaHUSA B MPOQECCHOHANBHBIX 00pa30BaTEIbHBIX OPTraHU3aAlMsIX, pPeaTU3yIIIUX 00-
pa3zoBaTeNbHYIO MPOTPaMMYy CpeaHero obmiero oopa3zoBanus B nipeaenax ocoerus OITOIT CITO
Ha 0a3e OCHOBHOTO 0011ero 00pa3oBaHusl.

bubnuoreunsiii poHA MOXKET OBITH JOMOJIHEH SHIMKIIONEAUSIMH, CIIPAaBOYHMKAMHU, Ha-
YYHOU, HAYYHO-TIOMYJIIPHOM U IPYroH JINTEpaTypoOH 110 MATEMAaTHUKE.

B mpomecce ocBoeHuss mporpaMMbl yueOHOH IUCHMIUIMHBI «MaremMaTuka» CTYIEHTbI
JOJKHBI TOJIYYUTh BO3MOXHOCTh JIOCTyHa K JJEKTPOHHBIM Y4eOHBIM MaTepuanaMm 10
MaTeMaTHKe, UMEIOUIMMCS B CBOOOJHOM JocTtyne B ceTH VHTepHeT (IIEeKTpPOHHBIM KHHUTAM,
MpakTUKyMam, Tectam, Matepuaiam EI'D u ap.).
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NHPOPMALIMOHHOE OBECIIEYEHUE OBYUEHUA

OcHOBHBIE HCTOYHUKH:
st cTynieHToB

1. Atanacsn JI. C., byry3oB B. ®@., Kagomuer C. b. u n1p. MatemaTuka: anre6pa u Havyaia
MareMatuueckoro aHanusa. ['eomerpus. ['eomeTpust (6a30BbIiA M yrinyOneHHBIN ypoBHHU). 10—
11 knaccel. — M., 2014.

2. bammakoB M. . Maremaruka: airebpa M Hadajza MaTeMaTHMYECKOIO aHalIM3a,
reoMeTpHsl: y4eOHUK ISl CTYAEHTOB NPO(ecCHOHANBHBIX 00pa30BaTENbHBIX OpraHU3alUy,
ocBanBaroImMx npodeccun u crermanbaocta CI10. — M., 2017

3. boromosnioB, H. B. Anre6pa w Hawana aHanu3a: ydeOHOEe MOcCOOME Il CPEAHETo
npodeccuonabHOro oopazoanus/H.B.boromonos. — Mocksa: U3narensctBo IOpaiit, 2020.

s npenogasaresiei

06 ob6pazoBanuu B Poccuiickoit @enepanuu: genep. 3aKoH OT
29.12. 2012 Ne 273-®3 (B pea. enepanbHbix 3akoHOB 0T 07.05.2013 Ne 99-@3, ot 07.06.2013
Ne 120-®3, ot 02.07.2013 Ne 170-®3, ot 23.07.2013 Ne 203-D3, ot 25.11.2013 Ne 317-®3, ot
03.02.2014 Ne 11-®3, ot 03.02.2014 Ne 15-@3, ot 05.05.2014 Ne 84-®3, ot 27.05.2014 Ne 135-
@3, ot 04.06.2014 Ne 148-D3, ¢ uszm., BHeceHHbIMU DenepanbHbIM 3akoHOM OT 04.06.2014 No
145-@3, B pen. ot 03.07.2016, ¢ uzm. ot 19.12.2016).

[Tpukaz MunuctepctBa oOpazoBanus u Hayku PD ot 31 nexabps 2015 r. Ne 1578 «O
BHECEHUU M3MEHEHUH B (eiepabHbIN roCcy1apCTBEHHBIA 00pa30BaTeIbHbIN CTAHAAPT CPEIHETO
oOmiero oOpazoBaHMsl, YTBEP)KACHHBIM NpuKazoM MuHHCTepcTBa OO0Opa3oBaHUs U HAYKH
Poccuiickoit ®eneparuun ot 17 mas 2012 1. Ne 413y,

[TuceMo [lemaprameHTa rocyAapCTBEHHOW MOJUTUKUA B cepe MOATOTOBKU Paboumx
kagpoB u JIIIO MunucrepctBa oOpa3zoBanus u Hayku P®D ot 17.03.2015 Ne 06-259
«PexoMeHalMM MO OpraHu3alvy TOJYy4YeHHUs CpeAHero ooduiero oOpa3oBaHMs B Ipejaenax
OCBOEHHUSI 00pa30oBaTEIbHBIX MPOrpaMM CpeAHero npodecCHoHaIbHOro oOpa3oBaHMs Ha 0Oasze
OCHOBHOTO 00mero o0Opa3oBaHUS C YydeToM TpeOoBaHUI (hefepaibHBIX T'OCYJapCTBEHHBIX
00pa30oBaTeNbHBIX CTAHAAPTOB M MOJIy4aeMONH NpOPeccud WU CIEeHUAIBHOCTH CpEIHEro
npo¢eCCHOHATBLHOTO 00pa30BaHMSIY.

[IpumepHass ocHOBHast oOpa3oBaTesbHAsi IMpOrpaMMa CpefHero olIiero o0pa3oBaHUs,
on00peHHass pemeHneM ¢eaepaTbHOro Y4eOHO-METOANYECKOT0 OOBEIUHEHUS IO OOIIeMy
obpazoBanuto (poTokoa oT 28 utoHs 2016 1. No2/16-3).

bawmakoe M.M. MaremaTuka: KH. Ui IpenoiaBaTess: MeTol. nocodbue. — M., 2017
bawmarkos M., [{vicanos LII.H. MeTtogudeckoe mocodue s moarotoBku k EI'D. —
M., 2019.

JlonoJIHUTeIbHbIC HCTOYHUKH:

1. Anumos Ill.A. u Op. MaremaTuka: anredpa U Hauajga MaTeMaTHYECKOrO aHAIN3a, TE€OMETPHSI.
Anrebpa 1 Hayana MareMaTH4ecKoro aHaiau3a (6a30BbIi W yriayOsneHHbl ypoBHM).10—11
Kiaccel. — M., 2014.

2. Iyces B.A., [pucopves C.I., Heoreuna C.B. Marematuka: anreOpa ©u Hadaia
MaTeMaTHYECKOro aHallu3a, TeOMEeTpUs: YYEOHHK JUIsl CTYACHTOB MPO(ECCHOHATBHBIX
00pa3oBaTeNbHBIX OpraHu3anuii, ocBauBaroImux npopeccuu u cnennansuoctu CI10. — M.,
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2017

3. Konseun FOM., Trkauesa M.B, ®edeposa H.E. u 0p. Matemaruka: ainredpa u Hayajia mMate-
MaTH4YecKoro asaim3a. AnreOpa W Hayaja MaTeMaTH4eCKoro aHanu3a (0a3oBBId |
yriny6nennsiit ypoau). 10 kimace / mon pen. A.b. XKuxdenko. — M., 2014.

4. Konsaeun FOM., Tkauesa M.B., @edeposa H.E. u op. Matematuka: anredpa u Hayajaa Mare-
MaTHYeCKOro aHaim3a. AnreOpa W Hayajla MaTeMaTH4eCcKoro aHanm3a (0a30BbId |
yrayoseHHbii ypoBHu). 11 kmace / mox pen. A.b. XKwmwxkuenko. — M., 2014.

5. B.T.JIucuukuH. MaTemaTuka B 3afadax. YueOHoe nocooue,Cankt-Ilerepoypr,2012

HNuTepHeT-pecypcnbl

www.fcior.edu.ru (MadopmarmoHHbie, TPEHUPOBOYHBIE M KOHTPOJIbHBIE MaTEPHAIbI).
www.school-collection.edu.ru (Exunas xosuiekimu 1iudpoBbIX 00pa30BaTEIbHBIX PECYPCOB).
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