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Bremnss skcnepTusa
ConepxarenbHas dKcIepTH3a:

Pabouas mporpamma paspaborana Ha ocHoBe TpeboBaumit ®I'OC cpennero obmero
o0pa3oBaHus, MPEABABISEMBIX K CTPYKTYpe, COACPKAHHIO M pe3y/bTaTaM OCBOCHMS ydeOHOM
auctuIuIMHel «MaremaTikay, B COOTBETCTBHH ¢ PeKOMEHIAUsIMH 110 OpraHu3aliy NOTyYeHUs
cpeaHero obmero o6pa3zoBaHHs B NpeAeiax OCBOSHUS 00pa3oBaTENBHBIX IPOTPaMM CPEIHErO
npodeccuoHanbHOro oOpasoBaHus Ha Oa3e OCHOBHOro o0mero oOpa3oBaHHS C Y4eTOM
IIpumepHO¥ OCHOBHO#M o0Opa3zoBaTensHOM IIporpaMMbl cpeaHero obmero o6pa3oBaHus,
0o0OpeHHO! pemeHueM (enepaabHOro y4eOHO-METONMYECKOro OOBENMHEHHs IO obmemy
obpasoBanuio (mpotokosn ot 28 uioHs 2016 r. Ne 2/16-3).
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MNOSACHUTEJIbHAS 3ATIMCKA

IMporpamma  obuieoOpasoBatenbHoi  yueOHOH — mucumruimHa — «MaremaTHkay
npeqHasHa4yeHa JUld M3Y4YeHUss MaTeMaTHKH B NpodecCHOHANbHbIX  00pa30BaTENbHbIX
oprauuzaumsix CIIO, peanusyromux oOpa3oBaTenbHY0 NporpamMmy cpeaHero oduiero
oOpazoBaHusi B Mpenenax  OCBOGHHS OCHOBHOH mnpodeccrHoHanbHOH 00pa3oBaTeNbHOI
nporpammbl CITO (OITOIT CITO) na 6a3e ocHoBHOro obuiero obpa3oBaHusi NPU MOATOTOBKE
KBaJM(PULMPOBAHHBIX paboUMX, CIIyKALMUX U CMEHATUCTOB CPEIHEro 3BEHa.

ITporpamma paspaborana Ha ocHoBe TpeboBanmii ®I'OC cpeanero oduiero odbpa3oBaHus,
MPEeAbSABISIEMbIX K CTPYKTYpe, COAEPIKAHUIO M pe3yJibTaTaM OCBOEHHs yueOHOM AMCLHIIMHBI
«MaremaTukay, B COOTBETCTBMH C PeKOMeHAalMsMH MO OPraHU3aLNH TOJYyYeHUS! CPEeIHEero
obmero oOpa3oBaHMsi B mpeaenax OCBOEHHs 00pas3oBaTeNbHBIX MPOrpaMM  CPEIHEro
npodeccHoHanbHOrO o0Opa3oBaHusi Ha 0a3e OCHOBHOro oO0umiero oOpa3oBaHUS C y4eTOM
[TpumepHOii OCHOBHOI OOpa3zoBaTeNbHON MPOrpamMMbl cpeaHero odwero obpazoBaHus,
onoOpeHHoiT peweHneM (¢enepanbHOro y4yeOHO-MeTOAUYeCKOro OoObeNMHeHUst Mo o0uemMy
obpazoBanuio (mpotokos ot 28 utonst 2016 r. Ne 2/16-3).

Conepxanne nporpammbl «Maremarnka» HanpaBje€HO Ha JOCTHIKEHHE ClIEIYIOLINX
LeJIen:

- obecnieyeHne cHOPMHUPOBAHHOCTH MNPEJACTABICHUH O COLMAJbHBIX, KYJbTYPHBIX M
MCTOPHYECKUX (PAKTOPAX CTAHOBJICHUS] MaTEMAaTHKH;

- obecneyenne  cHOPMHMPOBAHHOCTH  JIOTHYECKOrO,  alrOPUTMHUYECKOrO W
MAaTEMATUYCCKOIrO MbILLUJICHHS,

- obecneveHne cHOPMHPOBAHHOCTH yMEHUII TPHUMEHATH TMOJNyYEeHHbIE 3HAHHS MPH
pelIeHUH Pa3IMYHbIX 3a1a4;

- ofecneuenne chHOPMHUPOBAHHOCTH TMpPEACTABIEHHH O MaTeMaTHKe Kak 4YacTh
o01IeyenoBeyeckoi KyabTypbl, YHUBEPCAJIbHOM SI3bIK€ HAYKH, MO3BOJISIOLIEM OIMHUCHIBATH U
M3y4aTb peajibHble MPOLECCH] U SBJICHUS.

B mporpammy BKJIIOYEHO COIepiKaHWe, HampaBleHHOe Ha (HOpMHUPOBAHHE y CTYIEHTOB
KOMIIETEHLIMH, HEOOXOAMMBIX Ui Ka4eCTBEHHONO OCBOEHHsI OCHOBHOM Mpo(heccCHOHaIbHOH
obpaszoBarenbHoii nporpammbl CITO Ha 6a3e ocHoBHOro o0uiero oOpa3oBaHHsS C MOJYYEHHEM
cpenHero oOwero oOpa3oBaHMs, MPOrpaMMbl MOATOTOBKM KBaJM(PHULUMPOBAHHBIX paboumx,
CJIy’KalUX; MPOrpamMMbl NOAroToBKH cneunanuctos cpeanero 3sexa (ITNKPC, ITTICC3).



OBIIASI XAPAKTEPUCTHKA YYEBHOM JIMCHUTIINHBI

Marematuka siBisiercss (yHAaAMEHTaJbHOM 001eo0pa30BaTesIbHOM JAMCUUIUIMHON CO
CJIOKMBLIUMCSL  YCTOMYMBBIM  COIEpkaHWeM U O0muMH TPeOOBaHHUSIMH K TOArOTOBKE
00y4aOIHUXCSl.

B npodeccCHOHaIbHbIX 00pa30BaTeNIbHbIX OpraHu3aLusx, peayn3yoLmx
oOpa3oBaTtenbHyI0 nporpaMmy cpeaHero obuero obpaszosanusi B npenenax ocsoenus OITOIT
CIIO wna ©6a3e ocHOBHOro oOuero oOpa3oBaHUs, H3y4YEHHE MATEMAaTUKH HMEeT CBOM
0COOEHHOCTH B 3aBUCUMOCTH OT npoduJisi mpodeccroHanbHOro 00pa3oBaHus.

I[Tpu ocsoennn cneunanbrocreit CI1O TexHonorudeckoro npoduist npodecCnoHaNIbHOro
obpazoBanusi MaremaTuka u3y4aercss Oonee yrnyOnenHo, kak mnpodunbHas —ydeOHas
JAUCLIMIUTHHA, YYUTBIBAIOLIAs crieln(HKy OCBaMBaEMbIX MPOodeccuii WK CrielnaabHOCTEH.

DTO BbIpa)KaeTcs B CofepkaHMM OOy4eHHsi, KOJMYECTBE YacOB, BBIAEIAEMbIX Ha
H3y4YeHHe OTAEJbHBIX TeM MPOrpaMMbl, TTyOHHE HX OCBOEHUsI CTyleHTaMH, 00beMe U XapakTepe
MPAaKTHUECKUX 3aHATHI, BUaX BHEAYIUTOPHOIT CAMOCTOATENBHOI PaboThl CTYIEHTOB.

OOmme uenu wu3yuyeHHss MaTEMATHKH TPAJAULMOHHO peaNu3ylTCs B  4YeThIpex
HAIPaBJICHUSX |

1) obwee npeacrasierne 00 UAEsX U METOJAX MATEMATHKH;

2) MHTEJJIEKTYaJbHOE Pa3BUTHE,

3) oBnageHne HEOOXOAUMbIMU KOHKPETHBIMU 3HAHUAMH U YMEHUSIMH;

4) BocnuTarebHOE BO3/1EHCTBHE.

[Mpopunuzaums wueneii maremarudeckoro oOpa3oBaHMs OTpakaeTcs Ha BblOOpe
NMPHOPUTETOB B OpraHu3auuu y4eOHOI aesrenbHOCTH oOywaroumxcs. st TeXHOIOrH4ecKoro
npoduns npodeccuoHanbHOro 00pa3oBaHMs BBIOOpP LEJel CMelaeTcss B MpParMaTHYecKoM
HanpaBlNeHNH, TPEAyCMaTPUBAIOIIEM YCHJIEHHE MW pACIIMpeHHe MPUKJIAJHOrO XapakTepa
M3yYeHHs] MATeMaTHKH, [PEUMYyLIeCTBEHHOIl OpHUEHTALMH HAa AaJIrOPUTMHYECKHH CTHIb
TMO3HABATENIbHOI NeATeTbHOCTH.

H3yyeHue mateMaTHKH Kak npouiibHO 001eodpa3oBaTenbHOl yueOHOH qHUCLHMITINHBI,
yuuTbIBatoLIel crienuduky ocBauBaembIx crynentamu cneunanbHoctu CI1O, obecnieunBaercs:

- BLIOOPOM pa3JIMuHBIX MOAXOJ0B K BBEJIEHHIO OCHOBHBIX MMOHSTHIA;

- (opmupoBaHueM cuctembl yueOHbIX 3anaHuii, oOecneumBaromux 3(dexkTuBHOE
OCYLIECTBJIEHHE BBIOPAHHBIX 1I€JIEBBIX YCTAHOBOK;

- oloraweHuem crekTpa cruieii yuyeOHOH AesATeNbHOCTH 3a CYeT COrJIaCOBaHMs C
BEIYLIMMH IeATeNbHOCTHBIMU XapaKTePUCTHKaMH BbIOpaHHOI mpodeccun / crnennaabHOCTH.

ITpodunbHas cocTaBnsomas oTpakaercs B TpeOOBaHHUAX K MOATOTOBKE O0YHAIOIMXCS B
YacTH:

- o0weit cucTeMbl 3HaHUI: COAEpPIKATENbHBIE MPUMEPI HCTIONB30BAHHS MATEMATHYECKHX
uzeil U MeToI0B B NPO(hecCHOHANILHOI 1eATEIbHOCTH,

- YMEHHil: pa3nu4ue B ypoBHE TpeOOBaHHIi K CIO)KHOCTH MPUMEHSEMBbIX aITOPUTMOB,

- MPAKTHYECKOro MCMOJb30BaHUsl MPUOOPETEHHBIX 3HAHUIT U YMEHHIi: MHAMBUAYAJIBHOIO
yueOHOro OmbITa B MOCTPOEHHH MAaTeMAaTUYeCKHUX MOJeJiel, BBINOJHEHHH HCCIIEeN0BATENbCKHX
MPOEKTOB.

Takum oOpa3om, peanusauusi cCoaepikaHusi yuyeOHOH AUCLMIUIMHBI OPHEHTHPYET Ha
MPHOPUTETHYK) POJIb TMPOLIECCYANbHbIX XapPaKTePUCTHK Yy4eOHO# paldoThl, 3aBUCAIMX OT
npo¢uis NpodheccuoHaNbHOrO 00pa3oBaHusl, MOJYHYEHUS! OMbITA UCMOJIB30BAHUSI MATEMAaTUKH B
coziepKaTeNbHBIX M MPO(EeCCHOHANBHO 3HAYMMBIX CHTYALMsIX MO CPABHEHHIO ¢ (opMaIbHO-
YPOBHEBBIMH Pe3yJIbTATUBHBIMH XapaKTEPUCTHKAMHU OOyUYEHHUSI.

Conepxxanne y4eOHOH IUCUMIUIMHBI pPa3pabOTaHO B COOTBETCTBHH C OCHOBHBIMH
cozepKaTeNbHbIMH JTUHHAMH O0y4€HUs] MaTeMaTHKe:

- anrebpanyeckas JIMHUS, BKJIIOYAKOIIAsi CHCTEMATH3aLMIO CBEIEHHH O YHcnax;

- U3y4eHHe HOBbIX U 000OIIeHHe paHee M3yueHHBIX Onepaluii (BO3BeleHHEe B CTENeHb,
M3BJIEYEHHE KOPHs, JorapuMupoBaHue, CHHYC, KOCHHYC, TAHI€HC, KOTAHIEHC M OOpaTHbIe K
HHM); U3y4eHHE HOBBIX BHJIOB YHCJIOBBIX BbIpaKeHUI U GOpMy.T,
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- COBEPLICHCTBOBaHHME TMPAKTHYECKUX HABBIKOB M BbIYHCIMTENBHON  KYJIBTYpBI,
pacluMpeHHe W COBEpPLICHCTBOBaHME ajreOpauuyeckoro ammapara, CHOPMHUPOBAHHOIO B
OCHOBHOM LLIKOJIE, M €r0 MPUMEHEHHUE K PeIIEHHIO MaTeMAaTHYEeCKUX M MPUKJIAJHBIX 3a/1a4;

- TEOpPEeTHKO-(PYHKLHOHAJIbHASA JIMHUS, BKJIIOYAIOLIAs CUCTEMATH3aLHI0 M pacLIMpeHue
cBeeHMIT O PyHKLMAX, COBEPLICHCTBOBaAHHE rPa)HUECKUX YMEHHUIT,

- 3HAKOMCTBO C OCHOBHBIMH MJI€SIMU M METOJIaMH MaTeMaTH4eCKOro aHajiu3a B o0beme,
MO3BOJISIOLLEM HUCCIIEA0BATH AJIeMEHTApHbIE DYHKLMH U peliaTh MPOCTEHIINe reOMEeTPHUECKHE,
(dusnyeckne U Apyrue NpUKIIaaHble 3a1a4H;

- IMHMSA YPABHEHWI M HEPABEHCTB, OCHOBAHHAs HA TMOCTPOEHMM M HCCIIENOBAHUH
MaTeMaTHYECKUX MOJIesIel, nepecexkaromascs ¢ anredpanyeckoil 1 TeopeTuko-pyHKLNOHATbHOMN
JUHUSIMM M BKJIOYAIOIIAsi Pa3BHTHE M COBEPIIEHCTBOBAHHE TEXHHKH anredpanyeckux
npeoOpa3zoBaHMii 1 peLlIeHHs ypPaBHEHMIA, HEPABEHCTB U cUCTEM; (hOpMHUpPOBaHHE CMOCOOHOCTH
CTPOUTb M HCCJIENOBATh MPOCTEHIINe MaTeMaTHYeCKHe MOJENIH NPH PEeLIeHUN TMPHUKIIAIHBIX
3a1a4, 3a/1a4 U3 CMEKHBIX M CTELHATbHbIX TUCLIUTUIHH;

- reoMeTpuuyeckas  JMHUS,  BKJIKOYAOIlas ~ HarJsiHble  MPEACTABIECHUS O
MPOCTPAHCTBEHHBbIX (Urypax ¥ U3y4eHHe HX CBOHCTB, (OPMHpPOBAaHME U pa3BUTHE
MPOCTPAHCTBEHHOINO  BOOOpa)keHMsi, pPa3BUTHE CMOCOOOB IEOMETPUYECKHX  M3MEPEHMii,
KOOPJAMHATHOIO U BEKTOPHOIO METOJIOB /Ulsl PELUEHUs MATEMAaTHYECKUX U MPUKJIAIHBIX 3a/ay,

- CTOXaCTMYeCKasl JIMHUsS, OCHOBAaHHAs Ha pPa3BUTUM KOMOMHATOPHBIX YMEHHUH,
NPEACTaBIECHHI O BEPOSITHOCTHO-CTATHCTHYECKHUX 3aKOHOMEPHOCTSAX OKPYIKAIOLIEro MUpa.

Pasnenbl (TeMmbl), BKJIIOYEHHBIE B COJEpKaHHWE Yy4eOHOH AMCLMIUIMHBL, SBJISAIOTCS
oOmumu ans Beex npoduieii npodeccroHanbHOro 00pa3oBaHus U Mpu Bcex odbemax yuedHoro
BPEMEHH HEe3aBHCUMO OT TOro, sIBJsieTcs M1 yueOHas nucuumnanHa «MatemaTtika» 6a30Boi uim
npodpuIbHOM.

B Temaruyeckux rmuiaHax nporpammbl y4deOHBI MaTepuan npeacraBieH B (opme
YepeAyIOIIerocss pa3BepThIBAHMA OCHOBHBIX COJEpPIKATeNbHBIX JIMHHUH (anrebpanyeckoii,
TEOPETUKO-()YHKLIHOHAJILHON, YpPaBHEHUII W HEPAaBEHCTB, N€OMETPUYECKOI, CTOXAaCTHYECKOi),
YTO MO3BOJIAET MMOKO HCIMOJIb30BAaTh MX PACMOJIOKEHHE M B3aUMOCBSI3b, COCTABJISATL pabouMii
KaJIeHJAApHbIN IJ1aH, MNO-pa3HOMy uepeayst yueOHble Tembl (r1aBbl yueOHMKA), Y4MTbIBas
npoduns npodeccruoHanbHOro odpazosanus, crieunpuky ocsanBaemoii crieuuansHoctu CITO,
rinyOuHy M3yueHust MaTepuaa, ypoBeHb MOATOTOBKH CTYAEHTOB MO MPEMETY.

H3syuenne obuieoOpazoBaTenbHOM yueOHON AMCLMILIMHBI «MaTemMaTHKa» 3aBepLuaeTcs
MO/IBEZICHUEM HTOroB B (hOpMe HK3aMeHa B PaMKax MPOMEKYTOYHOIl aTTeCTallMu CTY/IE€HTOB B
npouecce ocBoenusi ocHoBHOI OITOIT CITO ¢ momyuenuem cpenHero obuiero oOpasoBaHMs
(TITKPC, TIICC3).

MECTO YYEBHOM JJUCIHUANJINHBI B YYEBHOM IJIAHE

VYuebHas nucumrmHa «MaTtematuka: anreOpa M Havajla MaT€MaTHYECKOrO aHAJH3a,
reoMeTpHsi» SIBJISIeTCs y4eOHbIM npeaMeToM o0si3aTeNlbHOMN npeaMeTHoil obnactu «MaTteMaTHka
n unpopmatuka» PI'OC cpennero obuiero odbpa3zoBaHus.

B npodeccHoHaNbHbIX oOpa3oBaTesibHbIX OpraHm3aLusx, peanu3yromx
oOpa3oBatesibHy0 Nporpammy cpeaHero oduiero obpa3osanusi B npeznenax ocsoeHust OITOIT
CITO Ha ©Oasze ocHoBHOro ooOmero oOpasoBaHus, yueOHast aucuuniauHa «MaTtemaTukay
usyudaercss B obeodpaszosarenbHoM wukie ydebHoro ruiana OITOIT CITO na 6Ga3e ocHOBHOro
obero obpazoBanus ¢ nonydeHrem cpeanero odmero odpaszosanus (ITIKPC, ITTICC3).

B yueOnpix muanax ITTKPC, ITICC3 yuebnas aucumninna «MaTtemaTuka» BXOIMT B
coctaB o0mmx 001eoOpa3oBaTeNIbHbIX yUeOHBIX AMCLMILINH, GOPMHPYEMbIX H3 00s3aTeTbHBIX
npeameTHbix obnacreii PI'OC cpeanero obmero oOpasoBanus, ais crneuuanbHocteir CITIO
COOTBETCTBYIOLIEro NMpoduisi NpodecCHOHAILHOTO 00pa30BaHMUSI.



PE3YJIbTATbI OCBOEHUS YUEBHOM JINCIUILINHBI

OcBoenne conepxkanus ydebHoON  amcumrumHel  «Marematuka» — obecrnieunBaer
NOCTHKEHHE CTYAEHTAMU CIEAYIOLUX Pe3yIbTaTOB:

JUYHOCHIHBIX:

- c(OPMHUPOBAHHOCTD MPEACTABIEHUI O MaTEMAaTHKE KaK YHUBEPCAJIbHOM $3bIKE HAyKH,
Cpe/CTBE MOJEIHPOBAHUS SIBJICHUIT U MPOLIECCOB, HIIESAX U METO/IaX MaTeMaTHKH,

- TMOHMMaHWE 3HAYUMOCTH MATEMATHUKH JUld HAyYyHO-TEXHMYECKOro mnporpecca,
cOPMUPOBAHHOCTL OTHOLUEHMSI K MAaTeMaTUKe KaK K 4acTH OOLIeyeloBEeuYeCKON KyJbTyphbl
yepe3 3HAKOMCTBO C HCTOPHEH Pa3BUTHs MAaTEMAaTHKH, YBOTIOLIMEI MATEMaTHYECKNX HIET;

- pa3BUTHE  JIOTMYECKOrO  MBILUIEHUS,  MPOCTPAHCTBEHHOrO  BOOOpakeHus,
QITOPUTMHYECKOI KyJIbTYpbl, KPHTHYHOCTH MBILIJICHUS] HA YPOBHE, HEOOX0AUMOM /Ut Oyayiueit
npodecCHOHaNbHOI AeITeTbHOCTH, AJIsl MPOAOLKEHUst 00pa3oBaHus U caMO0Opa30oBaHuUs;

- OBlIQJIEHHE MAaTeMaTHYeCKMMH 3HAHUSIMH UM YMEHHUSIMH, HeOOXOOUMbIMH B
MOBCEAHEBHOH JKM3HH, Ul OCBOEHHS CMEXKHBIX €CTeCTBEHHO-HAyYHBIX [IUCLUIUIMH U
AUCUMIUIMH NPO(QECCHOHANIBHOrO LMKJIA, Ui rojydeHust oOpas3oBaHuss B 0ONacTsX, He
Tpebyromux yriyOneHHOI MaTeMaTH4eCKOi MOATOTOBKH;

- FOTOBHOCTb M CMOCOOHOCTb K OOpa3OBaHHIO, B TOM 4YHCJ€ CaMOOOpa3oBaHMIO, Ha
MPOTSIKEHUH BCEH JKM3HM; CO3HATEJIbHOE OTHOLIEHHE K HelpepbiBHOMY O0pa30oBaHMIO Kak
YCJIOBHIO YCIMELIHOH NMPO(peCCHOHANIBHON U O0IECTBEHHOI NeATeIbHOCTH,

- TOTOBHOCTb M CIOCODHOCTb K CaMOCTOSATENIbHOIH TBOPYECKOH M OTBETCTBEHHOM
NeATeNIbHOCTH;

- TOTOBHOCTb K KOJUIEKTMBHOH paboTe, COTPyJHHYECTBY CO CBEPCTHMKAMHU B
o0Opa3oBaTeNibHOI, OOIIEeCTBEHHO MOJIEe3HOM, yueOHO-UCCIeI0BATENbCKOM, MPOEKTHOM U IPYTHX
BHJIaX JESATEIbHOCTH,

- OTHOIIEHHE K NPOPECCHOHANbHONH MAeATeNbHOCTH KaK BO3MOXKHOCTH Yy4acTUsl B
peIIeHHH JINYHBIX, OOIECTBEHHbIX, TOCYAAPCTBEHHbIX, OOLIEHALIMOHANIBHBIX PoOIeM,;

MemanpeomMemmubix:

- YMEeHHe CaMOCTOSITEJIbHO OMNpeNesTh LeNIH NeSATeIbHOCTH W COCTABIATH ILUIAHBI
NEATENbHOCTH;  CAMOCTOSITEJIbHO — OCYLUECTBJIATh, KOHTPOJMPOBaTbL M KOPPEKTHPOBATH
NeATeIbHOCTb; UCMOJIb30BaTh BCE BO3MOMKHbBIE PECYPChI [Ulsl AOCTHIKEHHs NMOCTABJIEHHBIX LieJei
M pean3aliy MIaHOB JeSITEeNbHOCTH;, BHIOMPATh YCMELIHbIE CTPATErHH B PA3/IMUHBIX CUTYaLIUsIX;

- yMeHHe MpPOAYKTMBHO OOLIaTbCS W B3aUMOJEHCTBOBATH B IPOLECCE COBMECTHOM
NEATeNIbHOCTH, YYWUTBIBATb MMO3MLMH JPYTUX YYACTHHUKOB AEATENbHOCTH, 3(D(DEKTHBHO
paspeuatb KOHPIUKTHI,

- BJlaZieHHe HaBbIKAMH TO3HABATEJIbHON, y4eOHO-MCCIeIOBATENIbCKOH M TMPOEKTHOMN
NeATeNbHOCTH, HAaBbIKAMHM  paspelieHuss mnpobneM; CrnocoOHOCTP M TOTOBHOCTH K
CaMOCTOSITEIbHOMY MOUCKY METOJOB PELIeHHs MPAKTHYECKUX 3a]ay, NMPUMEHEHHIO Pa3InYHbIX
METOIOB MO3HAHMS,

- TOTOBHOCTb M CMOCOOHOCTb K CaMOCTOSITENbHOI HH(OPMALIMOHHO-TIO3HABATEILHON
NeATeNIbHOCTH, BKJIIOYasi YMEHHE OPHUEHTHPOBATHCS B PA3JIMYHBIX MCTOYHHMKAX HH(OpMaLuu,
KPUTHYECKH OLIEHHWBATb M MHTEPNPETUPOBATH MHPOPMALMIO, TMONYYAEMYK M3 Pa3IHUYHbIX
MCTOYHHKOB;

- BJIAJIEHUE S3bIKOBBIMH CPEJICTBAMM: YMEHME SICHO, JIOTMYHO M TOYHO M3JaraTh CBOHO
TOYKY 3p€HUs, HCITOJIb30BATb aICKBATHbLIC SI3bIKOBbLIE CPEACTBA,

- BJIQJICHNE HABbIKAMH TMO3HABATENbHON pedrexcHn Kak OCO3HaHHMsA COBEpIIAEMBIX
NEWCTBUI U MBICIUTENIbHBIX MPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHUIL, IPAHUL] CBOErO 3HaAHUS U
He3HaHMsl, HOBBIX MO3HABATENIbHBIX 33/1a4 U CPEJCTB ISl MX JOCTHIKEHUS,

- LEeNeYCTPEeMJIEHHOCTh B TMMOHMCKAaX M TNPHHATHH peLIeHuil, coOoOpa3suTeNbHOCTh U
MHTYULMS, Pa3BUTOCTb MPOCTPAHCTBEHHBIX MPEACTAaBJIEHMI; CHOCOOHOCT BOCHPHUHUMATH
KPacoTy M TapMOHHIO MHPA;

HPEOMEemHbIX:



- chopMHPOBAHHOCTDH MpPEACTABJIEHHI O MaTeMaTHKE KaK YaCTH MHPOBOIH KyJbTYpbl U
MeCTe MaTeMaTHKH B COBPEMEHHON LMBWJIM3ALMM, CnOCODAaX OMUCAHUS SIBJIEHUI PeajsibHOro
MHpPa Ha MAaTEMAaTHYECKOM SI3bIKE;

- copMHPOBAHHOCTb MPENCTABICHUI O MATEMATHYECKHX TMOHATHIX KaK Ba)KHEHLIMX
MaTeMaTHYECKUX MOJEJISIX, MO3BOJISIOIMUX OMUCHIBATL U U3Y4aTh Pa3HbIe NMPOLECCH U SBJICHUS,
MOHHMaHHE BO3MOYKHOCTH aKCHOMaTHYECKOIO NMOCTPOEHHsI MAaTEMaTHYECKHUX TEOPHIi;

- BJIAZIEHNE METOJAMH JIOKA3aTeJIbCTB M AJTOPUTMOB PELUEHHUs, YMEHHE MX TMPUMEHSTb,
MPOBOJMTD 10KA3aTEJIbHbIE PACCYKACHHUS B XO/I€ PELIEHHs 3a/1a4;

- BJIaZiIecHHWE CTAHAAPTHBIMH TMPUEMaMH DPELIeHHs] PALMOHAIBHBIX M HPPALMOHAIbHBIX,
MOKa3aTesbHbIX, CTEMEHHbIX, TPUTOHOMETPUYECKUX YPABHEHMH W HEPAaBEHCTB, UX CHCTEM;
MCIOJIb30BAHHE TOTOBBIX KOMIBIOTEPHBIX MPOrPaMM, B TOM YHCJI€ IJIs IOMCKA MyTH PEIeHUs 1
WJUTFOCTPALIMKU PELIeHUs] YPAaBHEHUI U HEPABEHCTB;

- cOpMHPOBAHHOCTL TMpEACTaBleHHI OO0 OCHOBHBIX TMOHATHSX MaTeMaTHYECKOro
aHaliM3a M MX CBOMCTBAaX, BJAJeHHE YMEHHEM XapaKTepu30BaTh MOBeAeHHe (QYHKLMIL,
HCIOJIb30BAaHHE MOJIyYeHHBIX 3HAHUI ISl OTTHCAHMs M AHAJIN3a PeasIbHbIX 3aBUCHMOCTEIT;

- BJIaleHHe OCHOBHBIMU MOHSTHAMH O IUIOCKMX M MPOCTPAHCTBEHHBIX M€OMETPHYECKHX
(durypax, uX OCHOBHbBIX CBOHCTBaX; C()OPMHUPOBAHHOCTb YMEHUsI PACMO3HABATH N€OMETPUUECKHE
(burypel Ha 4Yeprexax, MOJENSX M B pPeaJbHOM MHpE, NPHUMEHEHHE M3YYEHHbIX CBOWCTB
reomerpuueckux Guryp u Qopmyn ans pemeHus TeOMETPUYECKMX 3ajad M 331a4 ¢
NPaKTH4YCCKUM COACPIKAHHUEM,

- copMHPOBAHHOCTb MPEACTABIEHHH O TPOLECcaX M  SBIEHUSX, HMEIOIIHX
BEPOSITHOCTHBINH XapakTep, CTATUCTHUECKUX 3aKOHOMEPHOCTSX B PEaJbHOM MHpPE, OCHOBHbIX
MOHATHSX JJIEMEHTAPHOI TEOPUH BEPOATHOCTEIl; YMEHUIT HAXOAUTh U OLEHHBATbH BEPOATHOCTH
HACTYTUIEHHsI COOBITHII B MPOCTEHIINX MPAKTHYECKUX CUTYALMAX W OCHOBHbIE XapaKTEPUCTUKH
CJIy4YaifHbIX BEJIMYHH;

- BJIAQJ€HHE HABBIKAMH HCIOJIb30BAHUS TOTOBBIX KOMIIBIOTEPHBIX MPOTPaMM IpPU
pelueHnu 3a/1a4.



COJIEP)KAHUE YYEBHOM JUCHUILINHBI
BBenenue
Marematika B HaykKe, TeXHHKE, 3KOHOMHKE, HH(OPMALMOHHBIX TEXHOJIOTHAX U
NPAaKTUYECKOIt AeaTenbHOCTH. Llenu v 3aaaun u3y4eHus MaTeMaTHKU TTPH OCBOEHHH NPOQeCcCHii
CITO u cneumnansHocreit CIT1O.

AJITEBPA
Paseumue nonamus o uucie
Llenbie u pauuoHanbHble ynucna. JleficTBuTenbHble uncna. [lpudnudicennsie 6b14ucienus.
Komnnekcuwie uucna.

Kopnu, cmenenu u 10zapughmot

Kopuu u crenenn. KopHu HatypanbHOIT creneHu U3 4yuciaa U ux cpoiicrsa. CteneHu c
palMOHANIbHBIMU TIOKa3aTeNsAMH, MX CBOiicTBa. CTeneHu C JEHCTBUTEIbHBIMH TMOKA3aTEISMU.
Ceoitcmea cmenetu ¢ Oeiicmeume ibHbIM NOKA3ame.eM.

Jlorapugm. Jorapudm uncaa. OcHoBHOe Jorapudmuyueckoe ToxaecTBO. JlecaTuynbie
v HatypanbHblie jorapudmbl. ITlpaBuna neiicrBuit ¢ norapupmamu. Ilepexon k HOBOMY
OCHOBaHHI.

IIpeoOpa3zoBanne anredpamueckux BbipazkeHmii. [IpeoOpasoBaHune panOHaNBHBIX,
MPPALIMOHAJIbHBIX CTEMEHHbIX, MOKA3aTeNbHBIX U JIOrapu(PMUUECKHX BbIPAKEHHIA.

Ilpakmuueckue 3auamus

Apudmerrueckue AEHCTBUS HAA YUCIAMM, HAXOKAEHHE MNPUOIMIKEHHBIX 3HAYECHUMH
BEJIMYUH W MOTPEIIHOCTeH BbIYHCIeHUH (a0COMOTHONH U OTHOCUTEJNILHOIT), CPaBHEHHE YHCIIOBbIX
BBIPA/KEHHUI.

Boruncnenue u cpaBHeHHe KOpHeil. BrinonHeHne pacyeToB ¢ paauKalamH.

Pewenne wuppaumoHanbHbIX ypaBHeHHH. HaxokneHue 3Ha4YeHMil CTeneHel ¢
paunoHanbHbIMM  mokazatensimu.  CpaBueHue creneHeil. IlpeoOpasoBanusi  BbIpaskeHUN,
coneprkalmx creneHu. Pemenne nokasareabHbIX ypaBHEHHIA.

Pemenne npuknaaHbIx 3anauy.

Haxosxnenue 3HaueHuii jorapugma no npousBosibHOMY ocHoBaHHIO. [lepexon oT oxHOro
OCHOBaHHMs K ApyroMy. Bemucnenne u cpaBHenue norapupmon. Jlorapupmuposanue u
MOTEHUUPOBAHHE BbIPAKEHU.

[TpubnurkeHHbIE BBIYUCIEHUS U PELISHMs MPUKIIAIHBIX 3a/1a4.

Pewenue norapudmMuyecknx ypaBHEHHH.

OCHOBBI TPUTOHOMETPHH
OCHOBHBIC TOHATHSHA
Paguannass mepa yria. BpamartenbHoe naswkeHne. CHHYC, KOCHHYC, TaHIEHC M
KOTAHI'€HC YUCJIA.

OcHoBHbBIE TPHTOHOMETPHYECKHE TOKAeCTBA
®opmysiel  npuBesieHust.  Dopmyisibl - ciokeHus.  Popmyabl  yaBoeHus  Dopmyiel
HOJIOBUHHOCO Y2id.

IIpeoOpa3oBanust npocTeHMINX TPHIOHOMETPHYECKHX BbIPAKEHHH
[IpeoOpasoBanne CyMMbl TPUrOHOMETpHYECKHMX (YHKUMIT B Mpou3BeleHHE WU
MPOU3BEIEHUsI B CyMMYy. Beipadicenue mpueoHoOMempuyeckux @Qyukyuit uepes man2enc
HOJIOBUHHO20 ap2yMenmd.

TpuronomerpuuecKkHe ypaBHeHHs1 H HEPABEHCTBA
ITpocreiine TpUroHOMETpUYECKHE YpaBHEHUs. [Ipocmetiuiue mpuconomempuyeckie
HepaseHcmed.



ObpaTHble TpHroHOMeTpHYEeCKHE (PYHKIMH. APKCHHYC, apPKKOCHHYC, aPKTAHT'€HC.

Ipakmuueckue 3anamus

Panuannblii MeTOA U3MEPEHUS YIJIOB BPALLEHUs U CBSI3b C IPAJyCHOI MEpOii.

OCHOBHbIE ~TPUIOHOMETPHYECKHE TOXKAECTBA, (OPMYJIbI  CIOXKEHUs, YIABOEHMS,
npeoOpazoBaHHe CyMMbl TPUIOHOMETpUYECKMX (YHKLMI B npousBeneHue, npeodpa3oBaHue
MPOM3BENEHUs] TPUrOHOMETpUYecKkux (yHkuuii B cymmy. Ilpocreiimiue Tpuronomerpuyeckue
YPaBHEHHsI U HEPABEHCTBA.

OOGparHble TpuroHomMeTpuyeckre (PYHKLMU: aPKCHHYC, apKKOCHHYC, apKTaHI€HC.

®YHKIUH, UX CBOMCTBA U TPA®UKHU

®ynkuun. OOnacte omnpeneneHuss ¥ MHOKECTBO 3HadeHui; rpaduk QyHKLMH,
nocTpoenne rpadukoB GyHKLMIHA, 3aJaHHBIX PA3IUYHBIMH CIIOCOOAMHU.

CaoiictBa ¢QyHkunH. MOHOTOHHOCTb, YE€THOCTb, HEYETHOCTb, OrPAHUYEHHOCTb,
nepuoandHOCTb. IIpomexyTku BO3pacTanus U yObiBaHusi, HauOosbllee M HaMMEHbLIee
3Ha4YeHusi, TOYKH 3KkcTpemyMma. ['paduueckass wnrepnperauusi. ITpumeps! (yHKIMOHATBHBIX
3aBUCHMOCTEH B peajJbHbIX IpoLeccaX M sBICHUsX. ApudMeTrnyeckue Onepauuu Haj
GyHKUMAMMU.

CnoxHast pyHkuus (komnosuuus). [ousmue o nenpepvisHocmu hyuxyui.

Oo6partubie pyuxuun. Ooracms onpeoeinenus u 0oaacms 3uavenuit 0opamuoit hynxyu.
I pachux odpamnoit hynxyuu.

Crenennble, NoKa3are/bHbie, JJorapupmuueckne
M TPHIOHOMeTpPHYecKHe PYHKIHH.
OO0paTHbie TPHrOHOMeTPHYECKHE (PYHKIHH

Onpenenenus GyHKLMIHA, X CBOICTBA U rpadUKH.

ITpeoGpazoBanusi rpadukos. [TapaienbHblii MepeHOC, CHMMETPUSI OTHOCHUTENIBHO OCeid
KOOPAMHAT U CUMMETPHUSI OTHOCUTEJIbHO Havajla KOOPAMHAT, CAMMETPHSI OTHOCHTEJIbHO MPSMOH
Y = X, pacTsKEHHEe U C)KaTHe BIOJIb OCEH KOOPAMHAT.

Ipakmuueckue 3anamusn

[Tpumepsbl 3aBUCUMOCTEH MEXKAY MEPEMEHHbIMM B PEajbHbIX MPOLIECCAX M3 CMEKHBIX
aucuunaud.  Onpenenenue  ¢Gynkumii. Iloctpoenne u  utenue rpagukoB  (PyHKLHIA.
HccnenoBanne ¢yukuuu. CBoiicTBa JNHMHEHHON, KBaJAPaTHMYHOH, KYCOYHO-THHEHHOH U
napobHonuHeiiHol (yHkuuii. HenpepoiBubie 1 nepuoanueckue GyHkunu. Cpoiictsa u rpaduku
CHHYyCa, KOCHHYyCa, TaHreHca M kotaHreHca. OOpatHbie pyHkumu u ux rpapuku. OOpaTHbIE
TpuroHomerpuueckue Qynkumu. Ilpeobpazosanus rpaduxa ¢yHkumn. [apMoHHUeckHe
koneGanusi. [TpuknanHbie 3anaum.

ITokazarenbHble, TorapupMUIECKue, TPUHrOHOMETPUYECKHE YPABHEHUS U HEePAGeHCMEA.

HAYAJIA MATEMATHYECKOI'O AHAJIM3A

IMocaenoBarenbHocTH. CriocoObl 3a1aHKst U CBOHCTBA YMCJIOBBIX MOC/IEI0BATEIbHOCTEN.

[Tousimue o npeoene nocieoosamenvnocmu. Cywecmeosanue npeoeia MOHOMOHHOU
oepanuyennoi  nocreoosamenvnocmu. CyMMHPOBaHHE MOCHE0BaTENbHOCTEH. beckoHeuHo
yObIBaroOIasi reOMEeTpUYECKasi MPOrpeccusi U ee CyMma.

Ipoussoanas. [ToHsTHe O NMPOM3BOAHON (DYHKIMH, €€ reOMeTpUYecKuii U hu3nyeckmii
cMmbici. YpaBHeHHe kacarenbHOH K rpadpuky (yHkumu. I[Ipou3BoAHbIE CyMMBbI, Pa3HOCTH,
npou3BeneHus, 4dacTHble. [IpOnM3BOOHBIE OCHOBHBIX 3JIeMEeHTapHbIX (yHkiMid. [IpumeHeHue
MPOM3BOAHON K HCCIeNOBaHMI0 (QYHKLMH U MOCTpOeHuto rpadukos. [Ipouszsoonvie oopamnoil
Gyukyuu u komnozuyuu Gynkyuu. TlpuMepsl UCMONB30BaHUS MTPONU3BOIHON I HAXOXKIAEHUs
HaWIy4lIero peleHus B MPHUKIAAHBIX 3a7avax. Bropas mpous3BonHasi, €e reoMeTpu4ecKuil u
(puzuyeckuii cmpics. HaxoxaeHue CKopocTH [uisl rpoLecca, 3a1aHHoro GopmyJioi 1 rpag koM.
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IlepBooGpasnass u wumHTerpan. IIpuMmeHeHue oOnpeneneHHOro HUHTErpanga s
HAXOJXKAEHHUs Iuiowann kpuosuHeitHoi tpaneunn. ®@opmyna Hetorona—IJleiibnuua. [pumepsbt
NMPUMEHEeHUs! HHTerpaja B pu3uKe U reOMeTpUH.

Ipakmuueckue 3anamusn

YucnoBasi MoCneOBaTENIbHOCTb, CMOCOObI €€ 3aJaHusi, BbIYMCIECHUS  YJIEHOB
nocnenosarensHocTH. Ipenen nocnenosarenbHocTy. beckoHeyHo yObiBatoLasi reoMeTpuyeckas
MPOrpeccHs.

[TpousBoaHas: MeXaHUUYECKHI U FreOMETPUYECKHUIT CMBICI MPOU3BOIHOM.

VYpasHenune kacarenbHoii B obuem Buae. Ilpasuna u dopmynsl auddepenunpopanus,
Tabnuiua npoM3BOAHBIX 3JIeMEHTapHbIX (QyHkuuid. HccnenoBaHue (QYHKUMH C  MOMOLIBIO
npousBoaHON. HaxokneHue HauOonbLIero, HAMMEHBINErO 3HAYEHUs W JKCTPEMAJbHBIX
3HaYeHUH QPyHKLHH.

Huterpan u nepoodpasnas. Teopema HetoTona—JleiiOnuua. I[Ipumenenne uurerpana K
BBIYUCIIEHHIO (U3HUECKUX BETHYNH U MJIOIIAAeH.

YPABHEHUSA U HEPABEHCTBA

YpaBHeHuss M cucTeMbl  ypaBHeHMH. PauuoHanbHble,  MPpPALUOHAJIBHBIE,
MoKa3aTe/IbHble U TPUTOHOMETPUUYECKHE YPABHEHUS! U CUCTEMBL.

PaBHOCHIIBHOCTD YpaBHEHUI, HEPABEHCTB, CUCTEM.

OcHOBHbIE TNpUeMBl WX peleHust (Pas3/oKeHHe Ha MHOXKMTENM, BBEIACHHUE HOBBIX
HEN3BECTHBIX, MOACTAHOBKA, rpadpuyeckuii MeTon).

Hepasencrsa. PaunonanbHeie, MppPaLMOHAJIbHBIE, MoKa3aTeslbHble u
mpuzonomempuyeckue nepaseHcTBa. OCHOBHbBIE IPUEMbI UX PEIIEHHUS.

Hcnoab3oBanue cBoHCTB H rpapukoB (PYHKUHH NPH pelIeHHH YPABHEHHH H
HepaBeHCTB. Meton uHTepBanoB. M300pakkeHne Ha KOOPAMHATHOH IUIOCKOCTH MHOXKECTBA
peLIeHHH ypaBHEHHI U HEPABEHCTB C IBYMs IEPEMEHHBIMH H UX CHCTEM.

Ipukiaonsie 3a0a4uu

ITpumeHeHHe MaTeMaTHYECKHMX METOAOB Ul PELIeHUs] COJAEpKaTeIbHBIX 3anad W3
paszauyHbIX obnacTeit HayKn U MPaKTHKH.

HHurepriperauus pe3ysibrara, yueT peajbHbIX OrpaHUYeHHI.

Ipakmuueckue 3anamus

Kopuu ypasuenuii. PapHocunbHOCTb ypaBHenuii. IIpeodpasosanue ypaBHeHHi.

OcHOBHbIE MPUEMBI PeLIEHUs1 YpaBHEHHUI. PelieHne cuctemM ypaBHEHHIA.

Hcnonp3oBanue cBOHCTB U rpadukoB QyHKLMIT 1151 pelueHusl ypaBHEHUI 1 HEPABEHCTB.

KOMBUHATOPHUKA, CTATHCTHKA U TEOPHSI BEPOSSTHOCTEM
jieMeHTbl KOMOHHATOPHKH
OcHOBHBIE TOHATHS KOMOWHATOPMKH. 3aJayd Ha TMOJACYET YHCIA pa3MeIleHHil,
MepecTaHoBOK, coueTaHuil. Pewenue 3amay Ha nepeGop BapuaHToB. Popmyna OuHOMa
Hetorona. CeoiicrBa OnHOMHHANBHBIX K03 duimenToB. Tpeyronsuuk [Tackans.

DJIeMEHTBI TEOPHH BEPOSITHOCTEH
CoOpiTHE, BEPOSITHOCTH COOBITHSA, CIOKEHHE U YMHOXKEHHE BeposiTHocTel. [lonamue o
nezasucumocmu  codvimuil. J{uckpemuas Ccayuainas 6eauduHd, 3aKOH ee PAachpeOeieHusl.
Yucnoswie xapakmepucmurxu Ouckpemnoir cayuaiinoi éeauyunst. [lonsimue o 3axone Oonvuiix
yuce.

DJIeMeHTbl MATEMATHYECKOH CTATHCTHKH
[Tpencrapnenue naHHbIX (TaOIMLBL, JUArpaMMbl, rpadUuKH), ceHePaIbHAS COBOKYNHOCHTb,
ebiOOpKa, cpeonee apughmemuyeckoe, meouana. Ilonsmue o 3a0avax MamemMamuyecKoi
CMamucmuxu.
Pewenue npakmuueckux 3a0ay ¢ npumeHeHuem 6epPoSmMmHOCMHbIX MEMOO0G.
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Ipakmuueckue 3anamus

Hcropust pa3BuTHs KOMOMHATOPHKH, TEOPUU BEPOSTHOCTEH M CTaTHCTUKH M UX POJb B
pasnuuHbIX cdepax yenoBeueckoi >xusHemesTenbHOCTH. IlpaBuna komOuHatopuku. Pewenue
KOMOMHATOpHBIX 3a7a4. Pasmelienus, couyeraHus M nepecraHoBkd. buxHom HetoToHa wu
TpeyrosnbHuk Iackans. IlpukinanHele 3anaum.

Knaccuyeckoe onpeneneHue BepOSTHOCTH, CBONCTBA BEPOATHOCTEH, TEOpeMa O CyMMe
BeposiTHOCTel. Bbrunucnenne sepositHocteil. [lpuknanubie 3anaun. [IpencraBineHne 4ucIOBbIX
nanHbiX. [Ipuknaaneie 3aaa4m.

I'EOMETPHUSA
IIpsimbie U NJIOCKOCTH B POCTPAHCTBE

B3zaunmHoe pacnonokeHue AByX MpsMbIX B npocTtpaHcTse. IlapannenbHOCTh mpsimoii u
ruiockocT.  IlapannenbHocTe 1uiockocTel. IlepneHaMKyIsSpHOCTE MNMPSAMOM W IJIOCKOCTH.
Ilepnenaukynsp U HaKJIOHHAs.

Yron mexay npsmMoil M MIOCKOCTbIO. JIByrpaHHbIN yroi. Yrojs Mexay IJIOCKOCTSIMHU.
[TepneHauKyNsIPHOCTL JIBYX IUIOCKOCTEH. I'eomerpuueckue mnpeoOpa3oBaHUsl MPOCTPAHCTBA:
napa’sieibHbli NEPEHOC, CUMMETPUsI OTHOCUTENIBHO MJIOCKOCTH.

[TapannensHoe npoekTupoBanue. I[Liowaos opmozonansvhoit npoexyuu. W3o0paxenue
MPOCTPAHCTBEHHDBIX (PUTYP.

MHoOrorpaHHHKH

Bepuuunel, pebpa, rpanu MHororpanuuka. Paseepmxa. Muocozpannvie yaivi. Beinykivie
mHoeozpannuku. Teopema Jitrepa.

[Tpusma. Ipsamas u naxionnas npusma. I[paBunbHas npusma. [apannenenunen. Kyo.

[Mupamuna. IlpaBunbHas nupamuaa. Yceuennas nupamuaa. Terpasap.

Cummerpun B kyOe, B mapauienenunesne, B mpu3Me 1 mupaMuze.

Ceuenus kyOa, MpU3Mbl U MTUPAMMU/IBL.

IIpencraBnenne O TNpPaBWIBHBIX MHOrOrpaHHMkax (Terpadape, KkyOe, okTaszpe,
NOJEKAdAPe U UKOCAdAPE).

Tena 1 NOBEPXHOCTH BPALEHHS
[{unubaap m koHyc. YceueHHblit kOHyc. OCHOBaHHWE, BbICOTa, OOKOBasi MOBEPXHOCTb,
oOpasytouasi, pazseptka. OceBble CeueHHs U CeUEHHs, MapaiebHble OCHOBAHHIO.
[Tlap u cdepa, nx cevenns. KacarenpHas niockocTs K chepe.

NU3mepenus B reomerpuu
O6bem u ero nzmepenue. Muterpanbhas popmya odbema.
®opmyibl oObeMa kyba, MpsSMOYTOIBHOTO NMapauleNenunesaa, MPU3Mbl, HIHHAPA.
®opmyJibl 0ObemMa nupamuabl U KoHyca. PopMyJibl MIOLAAN TOBEPXHOCTEH LIMJIMHIpPA U
KoHyca. PopmyJibl oObema 1mapa 1 riomanu chepsr.
[Tono6ue ten. OTHOLWIEHHS MJOLIAei MoBepXHOCTeH 1 00BEMOB MOAOOHBIX TeI.

KoopaunaTtel H BeKTOpPBI

[TpsimoyronbHast (nexkaproBa) cuCTeMa KOOpAMHAT B  npocTpaHcTee.  Dopmyna
PacCTOSIHUSI MEKIY ABYMsI TOUKaMu. Y paBHeHUs Cepbl, n10CKOCm it HPAMOIL.

BexTopel. Monynb BekTopa. PaseHcTBo BekTOpoB. Cll0K€HHE BEKTOPOB. YMHOKEHHE
BEKTOpa Ha 4Hcao. Pa3nokeHne BEKTOpa MO HANpaBJICHUSIM. YTOJI MEKAY ABYMs BEKTOPAMH.
ITpoekuus Bekropa Ha ocb. Koopaunats! BekTopa. CkansgpHoe Npou3BeeHHEe BEKTOPOB.

Hcnonb3oBaHue KOOPAMHAT U BEKTOPOB IMPH PELIEHUH MAaTeMaTHYeCKUX M MPHUKJIAJIHbIX
3ajau.

Ipakmuueckue 3anamus
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[Ipu3Haku B3aMMHOIO pAaCMONOKEHUs MNPAMBIX. YToa Mexay mnpsmeiMH. B3aumnoe
pacrnosiokeHue npsAMbIX M IIockocTel. IlepneHaukynsp M HaKJIOHHAs K TIUIOCKOCTH. Yroun
MEKY MPSAMOM U MIOCKOCTBIO. TeopeMbl 0 B3aMMHOM PACIONIOKEHHH MPSIMON U TJIOCKOCTH.

Teopema 0 Tpex nepneHAUKyIsIpax.

IIpu3Haku U CBOICTBA NMapajie/IbHbIX U MEPHNEeHAUKYJISIPHBIX MJIOCKOCTEH.

PaccrosiHe OT TOYKM 10 TUIOCKOCTH, OT MPSIMOH 1O TIUIOCKOCTH, PACCTOSIHHE MEeXy
TUIOCKOCTSIMHM, MEXKAY CKPELIMBAIOLIMMHUCS NPSMBIMH, MEKIY MPOU3BOJIbHBIMH (UrypaMu B
MPOCTPAHCTBE.

[TapannenpHOE MPOEKTUPOBAHHE U €ro CBOWCTBA. [eopema o niowaou opmo2oHaIbHOl
npoexyuu MHO20Y20.1bHUKA. B3auMHOE pacnoiokeHne NpOCTPaHCTBEHHbIX GUryp.

Paznuunbie Buabl MHOrorpaHHukoB. Mx  wu3oOpaxenus. CeueHus, pasBepTKH
MHOrorpaHHukoB. [lnomanbs noBepxHocTu. Buabl cummerpuii B mpoctpancTse. CuMMeTpus Ten
BpAllleHHs] 1 MHOTOTPAHHHKOB. Bbruucienue niomaneit 1 o00beMoB.

BexkTtopsl. [leiicTBus ¢ BekTopamu. JlekaproBa cucTemMa KOOpPAMHAT B MPOCTPAHCTBE.

YpaBHeHue OKpyKkHOCTH, cepbl, rockocTu. PaccrosHue mexay Toukamu. JlelcTsus ¢
BEKTOpaMH, 3aJaHHbIMH KoopauHatamu. CkanspHoe npou3BeleHHe BeKTOpoB. BekTtopHoe
ypaBHEeHHE npsiMOii M miockocTH. Mcnonb3oBaHue BEKTOPOB MPH J0KA3aTENbCTBE TEOPEM
CTEePEOMETPHUH.

Jlns BHEayIMTOPHBIX 3aHATHI CTYAEHTAM Hapsiay C pelieHHeM 3aaay M BbINOJHEHHs
MPAKTUYECKUX 3a/IlaHNIT MOJKHO MPEUIOKHUTh TEMbI HCCIIEI0BATEIbCKUX U pedepaTuBHbIX padoT,
B KOTOPBIX BMECTO CEpHil OTJENbHBIX MENKHX 3a7ay U yNpPakKHEHU MPeanaraloTcs CHOKETHBIE
3amanus, TpeOyrolme AIUTeNbHOM paboThl B paMKax OAHOH MAaTeMaTHUYeCKOW CUTyauuH. DTH
TeMbl MOTYT OBITh KaK MHIWBUAYaJbHBIMH 3aJaHUSIMH, TaK U TPYNMOBLIMU JUJIsi COBMECTHOTO
BBITOJTHEHUSI UCCIIEIOBAHUS.

[Ipumepusie memoi pechepamos (0OKIA006), uccie006amenbCKux nPOeKmos

HenpepoiBHbIE 1pOOH.

[TpuMeHeHHe CIIOKHBIX MPOLIEHTOB B 9KOHOMHYECKHX pacyerax.

[TapannenbHOe MPOEKTHPOBAHUE.

CpenHue 3HaYeHHs U UX MPUMEHEHHE B CTATHCTHKE.

BekTopHoe 3aaHue npsiMbIX U IJIOCKOCTEH B MPOCTPAHCTBE.

CnoxeHne rapMOHMUYECKUX KoeOaHMid.

I"'padmueckoe pelieHne ypaBHeHUIt U HEPABEHCTB.

[IpaBusbHbIE U MOTYNPABHIbHBIE MHOTOIPAHHUKH.

Konuueckue ceueHust 1 uX MpUMEHEHHEe B TEXHHKE.

[Tousitne nuddepeHirana 1 ero NPUIOKEHHUS.

Cxembl MOBTOPHBIX MCTIbITaHUIT BepHysun.

Hccnenosanune ypaBHEHHI U HEPABEHCTB C apaMeTPOM.
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TEMATHUYECKOE INIAHUPOBAHUE

ITpn peanusaumm  coaep:kaHusi  oOuieoOpa3oBaTesnbHOI  y4eOHOH — AMCLMILUIMHBI
«Matemaruka» B npenenax ocsoenust OITOIT CITO Ha Ga3e ocHOBHOro o01iero oopa3oBaHus ¢
nojydyeHuem cpenHero obmero oOpasosanusi (IITIKPC, IIIICC3) makcumaneHas y4eOHas
Harpyska o0y4aroL1Xcsi COCTaBIISIeT:

- no cneunanbHocTsaM CITO TexHonornueckoro npoduns — 252 yaca, U3 HUX ayAUTOPHAs
(oOsi3arenpHast) Harpy3ka oOydarolMXcCsi, BKJIKOYAs MpaKkTHYecKue 3aHaATvs, - 234 wyaca,
KOHCYJIbTallMK — 12 4acoB; NpOMEKyTOUYHAsl aTTeCTalus - 6 4acoB.

TEMATUYECKHH ILTAH
Bupa yuednoii padorsi KosnuecTBo yacos
IIpodunau npodeccHoHAIBHOIO
o0pa3oBaHus
TeXHOJIOrHYeCKHH
Ayautopubie 3ausTusi. Coaepkanue o0yueHus
Beenenue 2
PA3BUTHE ITOHATHUA O YNCJIE 10
KOPHH, CTEITEHHU U JIOI"'APUDMBbI 28
IIpsiMbl€ U MJIOCKOCTH B MPOCTPAHCTBE 20
Komb6unaTtopuka 12
KoopanHaThbl U BEKTOPbI 16
OCHOBBI TPHTOHOMETPHH 31
®DyHkunu U rpaduku 18
MHOrorpaHHUKH M KpyrJble Tena 26
Havasa MmaTremaTuyeckoro aHaausa 24
HHTerpans u ero npuMeHeHue 15
DeMEeHTbI TEOPUN BEPOSITHOCTEN U 12
MaTeMaTH4eCKON CTaTUCTHKH
YpaBHEHHs U HEPABEHCTBA 20
Hroro 234
Koncynbrauuu 12
ITpomeskyTOuHast aTTeCTaLMsl — 3K3aMEH 6
Bcero 252
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XAPAKTEPUCTHKA OCHOBHBIX BHJIOB JIEATEJIHOCTH CTYJIEHTOB

Coneprkanune oOyueHust

XapakTepucTHKa OCHOBHBIX BHIOB Y4eOHOH AeATeNbHOCTH
CTY/IEHTOB (Ha YPOBHE y4eOHbIX JeHCTBHIT)

Beenenne OsHakoM/IEHHE C POJIbIO MAaTEMATHKHU B HayKe, TEXHHKE,
5KOHOMHKE, MH()OPMALIMOHHBIX TEXHOJIOTHSX H
MPAKTHYECKOH NEATEIbHOCTH.
OsHakomiIeHHE C LeIsAMH U 3aa4aMH N3y4YeHHs
MaTeMaTHKH rpu ocBoeHnu cneuuanbHocrei CI10
Anrebpa
Passutue nonsrus Beinonnenue apudmeTHyeckux AeHCTBUIl HaJl YMCIaMH,
0 4ucne coyeTasi yCTHbIE U MMUCbMEHHbBIE TPHEMBI.

HaxokaeHune npubankeHHbIX 3HAYEHUH BETHYHMH U
norpeiHocTeil BolyucaeHui (abComoTHOI 1
OTHOCHTEJNIbHOIT); CPaBHEHHE YHCIIOBBIX

BBIPAXKEHHIA.

Haxosxnenue omnbok B mpeoOpa3oBaHUsAX U BHIMUCIEHHX
(OTHOCHTCSI KO BCEM MYHKTaM MPOrpaMMbl)

Kophu, crenenu, norapudmei

O3HakoMIIeHHE C TOHATHEM KOPHS M-I CTeneHH,
CBOICTBAMH PaJAMKaJIOB U MPaBUIaMU CPAaBHEHUS KOPHEH.
DopMyaUpOBaHHE OTPEIeNIEHUsI KOPHs U CBOHCTB KOPHEH.
Bbruucnenne u cpaBHeHHE KOPHEH, BbIMOTHEHNE MPUKUAKH
3HAYEHUs] KOPHSI.

[TpeoOpa3oBaHue YNCIOBBIX U OYKBEHHBIX BbIPAXKEHHIA,
coaep KaLIUX PAUKAJIbI.

BeinonHenue pacueros no popmyJiam, CoaepKalum
pazaMKabl, OCYLIECTBIIsAsA HEOOXOAUMBIE MOICTAHOBKH
npeoOpa3oBaHus.

OnpeneneHyie paBHOCHIBHOCTH BBIPAKEHHUIT C paJHKalIaMH.
PelneHue nppaumoHanbHbIX YPaBHEHHUH.

O3HakOMIIEHHE C TOHATHEM CTEIeHH C AeHCTBUTEIbHBIM
noKasareseM.

Haxoxnenune 3Ha4eHUI CTEeNeHU, UCIIOb3Ysl IPH
HEOOXOIUMOCTH

HHCTPYMEHTaJIbHbIE CPECTBA.

3anuceiBaHUE KOPHs 1-i CTENEHHU B BUE CTEMNEHH C
ApOOHBIM MOKa3aTesnemM 1 HaoOOoPOT.

dopmysiupoBaHHe CBOICTB cTeneHeil. Boruncnenue
CTENneHel ¢ palMOHAIbHBIM MOKAa3aTeNeM, BbIMOJIHEHHE
NPUKHUKH 3HAYEHHUS CTENEHH, CPABHEHHE CTEMEHEH.
[TpeoOpa3oBaHue YUCIOBBIX U OYKBEHHBIX BbIPAXKEHHIA,
COAepIKaLINX CTENEHH, MPUMEHss CBOHCTBRA. Pemenne
MOKa3aTeJbHbIX YPABHEHHIL.

O3HakoMIeHHE ¢ TPUMEHEHHeM KOPHEil U CTerneHel npu
BbIYMCJIEHUH CPEIHHX, NEJIEHHH OTPE3Ka B «30JI0TOM
ceueHUH». PellleHne NpuKIaHbIX 3a/1a4 Ha CIOJKHbIE
TIPOLIEHTHI

[TpeoGpa3oBanue
anredpanyueckux BbIPAKEHHI

Boinosnnenue npeodpa3zoBaHuii BbIpakeHUil, MpUMEHEeHHe
dbopmyan,

CBSI3aHHBIX CO CBOICTBaMU cTeneHeil u JorapuMos.
Onpenenenue obnacTu JOMyCTUMBIX 3HAYEHUI
norapudmuueckoro Boipaxenus. Peenmne
norapuMUUECKHX ypaBHEHHIT
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OCHOBBI TPUTOHOMETPHH

OCHOBHBIE TTIOHATHSA

H3yyeHne paqnaHHOro MeToa U3MEPEHHs YIJIOB BPALIEHHsI
M MX CBA3M C rpaaycHoit Mepoii. M300pakenue yrios
BpALLEHHs HA OKPYKHOCTH, COOTHECEHHE BEJIMUNHBI YIJIa C
€ro pacrooKEHHEM.

dopmynupoBaHUe ONpesieieHHi TPHIOHOMETPHYECKHX
(yHKUMIT 17151 yTIIOB MOBOPOTA U OCTPBIX YIJIOB
NPSIMOYTOJIbHOTO TPEYTrOJIbHUKA U OOBsICHEHHE HX
B3aHMOCBSI3H

OcHOBHbIE ITpMeHeHne OCHOBHBIX TPUIOHOMETPUYECKHX TOXKIAECTB
TPUTOHOMETPUYECKHE 1Sl BBIYUCJICHUS] 3HAYEHUH TPUTOHOMETPHYECKUX (PYHKLHH
TOXKJ1€CTBA 10 OAHOM M3 HUX
ITpeobpazopanus H3yyeHne 0OCHOBHBIX ()OPMYJ1 TPUTOHOMETPUM: (POPMY.JIbI
npocTeHmnx CJIOKEHHs, yIBOCHUS, MPeodpa3oBaHus CyMMbI
TPUrOHOMETPHYECKHUX TPUTOHOMETPHYECKNX (PYHKLIHMI B MPOM3BEAEHHE U
BbIPAJKEHUI MPOU3BEJCHUS] B CYMMY H NPUMEHEHHE MPH BbIMUCICHUH
3HAYEHUs] TPUTOHOMETPHYECKOTO BBIPAYKEHHS U YTIPOLIEHHUS
ero.
OsHakomiieHHE CO CBOHCTBAMU CHMMETPHHU TOUEK Ha
€AUHUYHOU
OKPY’KHOCTH H NPUMEHEHHE HX UIsl BbiBOJIa (hopmy
NpUBEIEHUs
I[Tpocreiimne Pewienne no ¢popmMysiam 1 TPUTOHOMETPHYECKOMY KPYTY
TPUTOHOMETPHUYECKHE MPOCTEHLINX TPUTOHOMETPHYECKHX YPABHEHHUIA.

yPaBHEHUS! U HEPABEHCTBA

ITpumeHeHne 0OLMX METO/IOB PELIEHHs YPaBHEHHI
(npuBeneHue K JIMHEHHOMY, KBaPpaTHOMY, METON
Pa3noKEeHUst HA MHOKHMTEIH, 3aMEHbI IEPEMEHHOMN) MpH
peLIeHUH TPUTOHOMETPHYECKUX YPaBHEHHI.

YMeHHe 0TMe4aTh Ha KPyre peleHust MpOCTeHIINX
TPUTOHOMETPHYECKHX HEPABEHCTB

APKCHHYC, apKKOCHHYC,
apKTaHTeHC YHCIIa

O3HakOMIEHHE C TOHATHEM 00pPaTHBIX
TPUrOHOMETPHYECKUX (hyHKLIHIA.

H3yveHne onpeneneHuii apkCHHyca, apKKOCHHYCa,
apKTaHreHca yucia, popMmyanpoBaHue ux, u3odpakeHue Ha
€IMHUYHON OKPYXKHOCTH, PUMEHEHHE MPU PELIEHHH
ypaBHEHUIH

DyHKLMH, UX CBOICTBA U rpapuku

DyHKUMH.
ITonsiTne 0 HENMpepbIBHOCTH
(byHKUMM

O3HakOMIIEHHE C MOHATHEM MEPEMEHHOI, MPUMepamMH
3aBUCHMOCTEI MEXKIY MEePEMEHHbIMH.

Os3nakomneHue ¢ moHsiTueM rpaduka, onpeneneHue
MPUHAANIEKHOCTH TOUkH rpaduky pyHkumun. Onpenenenue
no ¢opmyJie npocreiiieii 3aBUCMMOCTH, BHa ee rpaduka.
Bripakenue no ¢popmysie 0aHOI NepeMeHHOI yepe3 Apyrue.
OsHakoMIieHHe C onpeneeHneM QyHKLINH,
dbopmynupoBaHHe ero.

Haxosxnenune obnactu onpenenenust u 001acTi 3HaYeHHi
GyHKLIIH

CBoiicTBa QyHKINH.

O3HakomieHue ¢ npumepamMu GyHKIIHOHATbHBIX

I'paduueckas 3aBHCHUMOCTEH B peajibHbIX MPOLECCaX U3 CMEKHBIX
uHTepnperauus. [Ipumepst JUCLUTLIHH.
(YHKLMOHAJIbHBIX O3HakoMJIEHHE C 10Ka3aTeIbHbIMU PACCYKAECHUAMHU
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3aBHCUMOCTEN B pe€aibHbIX
npoueccax 1 ABJICHUAX

HEKOTOPBIX CBOMCTB JIMHEHHOM U KBaAPAaTHYHOM (DyHKLIMIA,
NPOBEICHUE UCCIENOBAHUS JTUHEINHOM, KYCOYHO-TMHEHHOM,
APOOHO-TMHENHON U KBAPaTHUHON QYHKLHIH, MOCTPOEHUE
nx rpaduxos. [Toctpoenue u urenue rpadukoB QyHKIHIL.
HccnenoBanue QyHKLMH.

Cocrasiienue BUIOB (PyHKLIMI 110 JAHHOMY YCJIOBHIO,
pelLeHHe 3a7a4 Ha HIKCTPEMYM.

BrinonHenue npeodpaszosanuii rpaduka GyHKLIHHU

OO6parHblie QyHKIHH

H3yuenne nousitus oOpaTHOil QyHKLMH, ONpenesieHre BUaa
1 noctpoenune rpaduka odpaTHoit GyHKLNH, HAXOKAEHUE €
obnactu onpenenenus 1 odnactu 3HaueHuii. [lpumenenue
CBOMCTB (DYHKLIMiT MPU MCCNIEIOBAHUN YPABHEHUIT U
peLIeHHH 3a/1a4 Ha HIKCTPEMYM.

O3HaKOMJIEHHE C MOHATHEM CJIOKHOW (DYHKLIHH

CreneHHble, MOKa3aTebHBbIE,
norapupMHUUHECKHE U
TPUTOHOMETPHYECKHE
(yHKIMH.

OObpaTHble
TPUTOHOMETPHUECKHE
byHKUIHH

Boruncnenue 3HadeHuii GyHKUNN MO 3HAUYEHHIO apTyMEHTA.
Onpenenenue NoaokeHNUs: TOYKH Ha rpaduke no ee
KOOpJAMHATaM M HAa00OpOT.

Hcnonb3oBaHue CBONUCTB QyHKIMIT 171t CPaBHEHUS
3HAYEHUH CcTeneHel u Jjorapugmos.

[ToctpoeHue rpag kOB CTENEHHBIX U JIOrapupMHUUECKUX
GyHKLUI,

PerieHue nokasatebHbIX U JJOrapupMUUECKUX YpaBHEHHI
1 HEPABEHCTB 110 U3BECTHLIM aJIrOPUTMAM.

O3HakoMIIeHHE C MOHATHEM HENpepPbIBHON NMEePHOANYECKOM
GyHkuMu, GopMyIHpOBaHHE CBOICTB CHHYCA M KOCHHYCA,
MOCTPOeHHE MX rpadKoB.

O3HakoMJIEHHE C MOHATHEM FAPMOHHUYECKHUX KosebaHuii u
MpUMEpPaMH rapMOHHYECKHX KoseOaHuil 15 onucaHus
MPOLIECCOB B (PU3MKE U APYrUX 0ONACTAX 3HAHMA.
O3HakoMJIeHHEe C TOHATHEM Pa3pbIBHOI MePHOINYECKO
byHkuuu, GopmMyIHpoOBaHHE CBOICTB TAHNE€HCA U
KOTaHIeHCca, MOCTPOCHUE UX rpaduKOB.

[TpumeHeHue CBOMCTB (DYyHKLUI 15l CPAaBHEHUs] 3HAUYEHUI
TPUrOHOMETPHUECKUX (DYHKLIMH, peLieHus
TPUTOHOMETPUYECKUX YPAaBHEHHI.

[TocTpoenue rpadgukoB 0OpaTHBIX TPUTOHOMETPHUECKUX
dyHKLMiT 1 onpeneneHue no rpadukam UX CBOWCTB.
Boinonnenue npeodpasoBanus rpag ukoB

Hauana maremaTH4ecKoro aHaniusa

ITocnenoBaTenbHOCTH

O3HakOM/IEHHE C TTOHATHEM YHCJIOBOH
MOCJIEeA0BATENbHOCTH, COCOOAMH ee 3a1aHMsl,
BBIYUCJIEHHSIMU €€ YJICHOB.

O3HakOMIIEHHE C TIOHATHEM TpeZieNa MOCIeI0BaATEIbHOCTH.
O3HakoMIIeHHE C BBIYHCIEHHEM CyMMbl O€CKOHEYHOTro
YHCJIOBOTO psijia Ha MPUMEpPEe BBIMUCIIEHHS CYMMBbI
OeckoHeuHO yObIBato1Leil reOMETPUYECKOI MPOrpPeccuu.
Pewienue 3a1a4 Ha npuMeHeHne GOpMyJibl CYMMBbI
OeckoHeuHO yObIBaKoLIEil reOMeTPUIECKOil MPOrpeccun

ITpoussonnas u ee
NPUMEHEHHE

O3HakOMJIEHHE C MTOHSATHEM IPOU3BOHOIA.
Hsyyenne u GopMyaupoBaHHE €€ MEXaHHYECKOro 1
reoOMeTPUYECKOro CMbIC/IA, H3YUEHHE aropuT™Ma
BBIYHCJICHUS POU3BOIHOH HA MPUMepe BbIUHCIICHUS
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MTHOBEHHOIT CKOPOCTH H YTJI0BOro Kodduienra
KacaTeIbHOM.

CocraBneHue ypaBHeHUs KacaTesabHON B 0011eM BUzE.
YcBoenue npasui auddepeHupoBaHus, TaOIHULIbI
MPOM3BOHBIX HJIEMEHTAPHBIX (DYHKIHIA, MPUMEHEHHE JUTs
nuddepeHpoBaHus PYHKLHI, COCTABIEHUS YPaBHEHHSI
KaCaTeJbHOM.

H3yueHune Teopem O CBsi3u CBOMCTB (DYHKLIMU U
MPOU3BOHOMN, (POPMYJIHPOBKA HX.

ITpoBeneHue ¢ MOMOLIBK MPOU3BOHON UCCIIEOBAHUS
(byHKUMH, 3a1aHHON (OPMYJIOIi.

YcraHoBneHHE CBSA3M CBOMCTB (PYHKLIMK M MPONU3BOIHOM MO
ux rpadukamu.

[IpumeneHne npou3BOAHOMN 15 pelieHus 3a1a4 Ha
HaXO0X/Je€HHe HauOOoNbIIEro, HAMMEHbLIErO 3HAUEHUS M Ha
HAX0KJI€HHE dJKCTpEeMyMa

ITepsooOpasnas
W HHTEerpa

O3HakoMIIeHHE C MOHSATHEM HHTErpasia 1 nepBooOpasHoi.
H3yyeHne npaBuiia BLIMUCICHHS NI€PBOOOPA3HOI U TeOpeMbl
HeroTona— JleiiOHuua.

Pewienue 3a1a4 Ha cBsi3b nepBooOpa3HON U ee
MPOU3BOIHOMN, BEIYHCIIEHHE NePBOOOPA3HOIT 1JIst JAHHOI
(GyHKLMH.

PelieHue 3a1a4 Ha NPUMEHEHHE HHTErPajia /sl BbIUUCICHUS
(Gu3HuecKUX BEJUYHH U MOk

YpaBHEHHs] U HEPABEHCTBA

YpaBHEHHS U CUCTEMbI
ypaBHEHHUH
HepaseHcTBa u cucrembl
HEPaBEHCTB C JIByMSI
NepeMEeHHbIMH

OsHakoMIIeHHE C MPOCTEHIINMU CBEACHUSIMH O KOPHSIX
anreOpanyecKkux ypaBHEHUH, MOHATUAMU UCCIEOBAHUS
ypaBHEHUH U CUCTEM YPaBHEHMHIA.

H3yueHue Teopun paBHOCUIBHOCTH YPABHEHUI U €€
npumeHeHusi. [IoBTopeHne 3anucH penieHtst CTaHAapTHBIX
ypaBHEHHMI, MPUEMOB Mpeodpa3oBaHUs YPaBHEHHIT ISt
CBEJIEHHs K CTAaHJaPTHOMY YPaBHEHHIO.

Pemenue palyoHabHBIX, HPPALMOHAJIBHBIX,
MOKa3aTeJIbHbIX U TPUTOHOMETPUYECKUX YPABHEHUI U
CUCTEM.

Hcnonb3oBanue CBOWCTB 1 rpaduKkoB QyHKLMIT 1S
pewenus ypasHeHuii. [ToBTopeHne OCHOBHbBIX MPUEMOB
pELIeHHsI CUCTEM.

Pemienne ypaBHeHHI C MPUMEHEHHEM BCEX NPUEMOB
(pa3znoxeHusi HA MHOJKUTEIH, BBEICHHs HOBBIX
HEHU3BECTHBIX, MOACTAHOBKH, rpadiueckoro MeTona).
Penienue cuctem ypaBHeHHIT C MPUMEHEHHEM Pa3JIMYHBIX
Croco0oB.

O3HakomieHHe ¢ 0OLMMH BONPOCAMH PELIEHUS] HEPABEHCTB
M MCIIOJIb30BaHUE CBONCTB U rpadukoB GpyHKIHIT pu
pELIEHUH HEPABEHCTB.

Peluenue HepaBeHCTB M CUCTEM HEPABEHCTB C PUMEHEHHEM
Pa3NUYHBIX CIOCOOOB.

ITpumenenne maTemMaTHueCKUX METONOB JUIsl PELIEHUS
coziepsKaTeabHbIX 3a/1a4 U3 Pa3In4HbIX 001acTel HayKH U
npakTuku. MHTEprpeTupoBaHue pe3ynbTaToB ¢ y4eTOM
peasbHbIX OrpaHUYEHHI
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DneMeHTbl KOMOMHATOPUKH, TEOPHU BEPOATHOCTEH M CTATHCTUKH

OCHOBHBIE TTOHATHSA
KOMOMHATOPHKH

H3yuenue npaBuina KOMOMHATOPUKU M MPUMEHEHHE TPH
peleHuH KOMOMHATOPHBIX 3a/a4.

Pemenne koMOMHATOPHBIX 33J1a4 METOIOM repedopa U 1o
MpaBHITy YMHOKEHHS.

O3HakOMJIeHHE C OHSATHSIMH KOMOUHATOPHUKH:
pa3MeIleHUsMH, COYeTaHHAMH, NIePEeCTAHOBKAMH U
dopmysiamMu ISt UX BBIYHCIEHUS.

OO6mbsicHeHHe 1 npuMeHeH’e GOpPMYJT LIl BBIYHCIICHUS
pasMeLIeHMI, NEPECTAHOBOK M COYETAHUI NMPU PELIEHUH
3ajau.

Osnakomnenue ¢ OuHomom HproTOHA M TpeyroibHUKOM
[Tackans.

Pelenne npakTHYeCKHX 3a/1a4 C UCTIOIb30BAaHUEM MOHATHIA
M MPaBuJl KOMOMHATOPUKH

DNeMeHTbI TEOPUH
BEPOATHOCTEH

N3yyeHne K1accu4eckoro onpeeneHus BeposSTHOCTH,
CBOWHCTB BEPOSITHOCTH, TEOPEMBI O CYMME BEPOSTHOCTEH.
PaccmoTpenne npumMepoB BbIUYUCIIEHHUs BEPOSTHOCTEH.
PeleHue 3a1a4 Ha BbIMMCIEHHE BEPOSITHOCTEH COOBITHI

[IpencraBneHue naHHbIX
(Tabnuuel, AMArpaMMmbl,

rpapukn)

O3HakoMIeHHE C NPECTaBIEHUEM YHCIOBBIX JAHHBIX U HX
XapaKTePHCTHKAMH.

Peuienue npakTHyecKux 3a1a4 Ha 00pabOTKy YHCIOBBIX
JIaHHBIX, BbIYMCIICHHE UX XapAKTEPHCTHK

["eomeTpust

[IpsiMble U MIOCKOCTH
B MPOCTPAHCTBE

DopMyIMpOBKa U NMPUBEAEHUE 0KA3aTENIbCTB PU3HAKOB
B3aHMHOI0 PAaCMOJIOKEHUS NPAMBIX M MIOCKOCTEH.
Pacno3HaBaHue Ha yepTekRax U MOJEISAX Pa3IMUHbIX
CJly4aeB B3aMMHOTO PACMOIOKEHHUs NMPAMbIX U MIOCKOCTEH,
apryMeHTHUPOBAHHUE CBOMX CYKIAEHHUH.

dopmyupoBaHHE ONpeeIeHUH, TPU3HAKOB U CBONCTB
napaiieabHbIX U MEPNEHANKYIAPHBIX TIOCKOCTEH,
IBYTPAHHBIX U JIMHEHHBIX YIJIOB.

BbinonHeHne nocTpoeHust yrioB MeXAy NpsiMbIMH, IPAMOI
U TUIOCKOCTBIO, MEXK/1Y MJIOCKOCTSIMH I10 OIMUCAHUIO U
pacrno3HaBaHHe UX Ha MOJIEJISX.

[TpumMeHeHne NpU3HAKOB U CBOMCTB PACMOIOKEHHs! MPAMbIX
Y TUIOCKOCTEH TP pPeLIeHUH 3a/1au.

H300paxkeHne Ha pUCYHKaX U KOHCTPYMPOBaHHE Ha
MOJEJISAX NMEPNEeHANKYISAPOB U HAKJIOHHBIX K MJIOCKOCTH,
NPsIMbIX, MApPaJUIeNIbHBIX IJIOCKOCTEH, YIJI0B MEXKAY MPsIMOi
M TJIOCKOCTBIO M 0OOCHOBAaHHE MOCTPOEHHUS.

Pemenue 3a1a4 Ha BBIYUCICHHE N€OMETPUYECKHX BEJIMYHH.
OnuceiBaHME PACCTOSHUS OT TOYKH 710 TUIOCKOCTH, OT
NpsIMOM 10 TUIOCKOCTH, MEXKY MJIOCKOCTAMHU, MEXKY
CKPELIMBAKLIMMHCA MTPSIMBIMH, MEKIY NMPOU3BOJIbHBIMH
¢durypamu B npoCTpaHCTBE.

DopMyIMPOBAaHHE U I0KA3bIBAHHE OCHOBHBIX TEOPEM O
paccTosiHusAX (TEOpPEM CYLIECTBOBAHUS, CBOWCTBA).
N300pakeHne Ha uepTexax U MOJENISX PACCTOSIHUS U
obocHoBaHMe CBOUX CykaeHuii. Onpenenexnue u
BBIUMCJIEHUE PACCTOsIHUI B mpocTpaHcTse. [Ipumenenue
dbopmyJ1 1 TEOpeM MIAHUMETPHHU 7Tl PELIeHHs 3a1a4.
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O3HakOMJIEHHE C MTOHATHEM NapajIeIbHOro
NPOEKTUPOBAHUA U €ro CBOMCTBAaMU. POPMYyIHpPOBaHHE
TEOPEMBI O MJIOLIAIH OPTOrOHAJIBHON MPOEKIINH
MHOTOYTOJIbHUKA.

[TpumeHneHue Teopun asi 0OOCHOBAHHUS MOCTPOCHUI U
BbIYMCJICHHUH.

ApPryMeHTHPOBAHHUE CBOUX CYXKIEHHUI O B3AHMHOM
PAacroIOKEHHH NPOCTPAHCTBEHHBIX PUIYP

MHoOrorpaHHuKH

Onucanue 1 XapakTepUCTHKA PA3JIUYHBIX BUIOB
MHOIOIrPaHHHUKOB, NMEPEYUCIIEHUE UX 3JIEMEHTOB U CBOMCTB.
N300parkeHne MHOrOrpaHHUKOB U BbINOJIHEHHE [TOCTPOEHHS
Ha M300paKEHUSIX U MOJIENISIX MHOTOTPAHHHKOB.
Bbruucnenue TuHeNHHbIX 3JIEMEHTOB U YIJIOB B
NPOCTPAaHCTBEHHBIX

KOH(pHUTypaLusx, apryMEHTUPOBAHUE CBOUX CYXKIEHUH.
XapakTepucTuka 1 H300pakeHHe CeUeHUsl, Paz6epmii
MHOTOIPaHHHUKOB, BBIMUCIEHHE TMIOLIAAEH MOBEPXHOCTEN.
[TocTpoeHue npocTeimmux ceueHuii Kyda, npusMebl,
nupamunel. [Ipumenenue GakToB 1 cBeIeHUH U3
TIAHUMETPHH.

O3HakOMJIeHHE C BUIAMU CUMMETPHI1 B TPOCTPAHCTBE,
dopmyinpoBaHue ONpeaeNeHuii U CBONCTB.
XapakTepucTuKa CAMMETPUH TeJl BPaLLEHHUs U
MHOTOrPaHHHUKOB.

[TpumeHeHne CBONCTB CUMMETPHUH MPU PELIEHUH 3a/1a4.
Hcnonb3oBannue npuoOpeTeHHbIX 3HAHHI U1 NCCIIeI0OBaHHA
M MOJICTHPOBAHMS HECJIOKHBIX 3a/1a4.

H300parkeHne OCHOBHBIX MHOTOTPAHHUKOB H BBITIOJIHEHHE
PUCYHKOB IO YCJIOBHSIM 3a/1a4

Tena v NOBEpXHOCTH
BpalleHust

O3HakoMIIeHHe C BUaMH TeJl BpalueHHs:, OpMyJTHpOBaHHE
UX OMpeieNIeHUI U CBONCTB.

DopMyIHPOBaHHE TEOPEM O CEYEHUH Lapa MIOCKOCTHIO U
TUIOCKOCTH, KacaTesbHOI K chepe.

XapakTtepucTuka 1 n300pa’keHHe TeJl BpaLeHUs], UX
Pa3BepPTKH, CEYEHHSI.

Pemenue 3a1a4 Ha MOCTPOEHHUE CEUECHUI, BIYMCICHHUE JUUTHH,
paccTosinuii, yrnos, muowaneit. ITposenenne
NOKa3aTeIbHbIX PACCYKAEHUI MPH PEIIeHUH 3a1ay.
[TpumMeHeHne CBOWCTB CUMMETPHH MPH PELIEHHH 3aaa4 Ha
TeJa BpaleHusi, KOMOUHALIMIO Tel.

N300pakeHne OCHOBHBIX KPYTJIbIX TEJ M BHIOJHEHUE
PHCYHKA I10 YCJIOBHIO 3a/1a4H

H3mepenus B reomeTpuun

O3HakOoMIIEeHHE C MOHATUAMH TUIOLIAAH U o0bema,
aKCMOMaMH U CBOWMCTBaMHU.

Perienue 3a1a4 Ha BbIYUCIIEHUE TUIOLIAeH MIIOCKUX uryp
C MPUMEHEHNEM COOTBETCTBYIOLIMX (popmyn u GakToB U3
MJIAHUMETPUH.

M3yueHne Teopem O BbIMUCIEHHH 00bEMOB
MPOCTPAHCTBEHHBIX TEJI, PELIEHHE 3a71a4 Ha MPUMEHEHHe
(dbopmyn BeruHCIEHH 00BEMOB.

H3yyenune hopmy st BHIMUCIEHUS TUIOLIAEH
MOBEPXHOCTEI MHOTOTPAaHHUKOB U TeJl BPALIEHUsI.
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O3HaKOMJIEHHE C METOOM BbIYHCJICHHS TJIOIIAIH
MOBEPXHOCTH chepbl.

PelieHue 3a1a4 Ha BBIMUCIEHHUE MIOLIAAEH MOBEPXHOCTH
MPOCTPAHCTBEHHBIX TeJl

KoopauHnartel U BEKTOpPHI

O3HakomneHHe ¢ moHsTHeM BekTopa. M3yuenne nexapToBoii
CHUCTEMbI KOOPAAMHAT B MPOCTPAHCTBE, MOCTPOCHHUE 110
3aJJaHHBIM KOOPAHHATAM TOUYEK M MJIOCKOCTEH, HAXOXKIeHHE
KOOPJAMHAT TOYEK.

HaxoxneHnne ypaBHEHHIi OKPY>KHOCTH, Cepbl, TITOCKOCTH.
Bbruucnenue paccTosiHuil MEKAY TOUKAMU.

H3yueHune CBOICTB BEKTOPHBIX BEJIMYUH, MPaBHIJI
Pa3yioKEHHUs1 BEKTOPOB B TPEXMEPHOM MPOCTPAHCTBE,
MpaBUJI HAXOXKAEHUs] KOOPAMHAT BEKTOPA B MPOCTPAHCTBE,
npaBuI ACHCTBUI C BEKTOPAMH, 3aJaHHBIMU KOOP/INHATAMH.
[Tpumenenue TeopuH Npy peLIeHnH 3a1a4 Ha AeHCTBUS C
BEKTOPAMH.

H3yueHne CKaasipHOro MPOM3BEACHUS BEKTOPOB,
BEKTOPHOI'O YPaBHEHUs MPsAMON U 1ockocTH. [Ipumenenne
TEOPHH MPH PELIEHUH 3a/1a4 Ha JAEHCTBHUS C BEKTOPAMH,
KOOPJAMHATHBII METO, MPUMEHEHHUE BEKTOPOB sl
BBIYMCJICHUs] BEJIMYHH YIJIOB U PACCTOSHUIA.

O3HakoMieHHE C 10Ka3aTeNbCTBAMU TEOPEM CTEPEOMETPUH
O B3aMMHOM PAaCIOJIOKEHUH MPAMBIX U MJIOCKOCTEH C
MCIOJIb30BAHUEM BEKTOPOB
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YYEBHO-METOANYECKOE N MATEPHAJIBHO-TEXHYECKOE OBECIIEYHEHHUE
MNPOI'PAMMBI YYEBHOU JUCHUIIJIMHBI <MATEMATHKA»

JInst ocBOEHHsI MpOorpamMmbl yueOHOM AUCHUTUIMHBI « MaTemaTika» B NpodheCcCHOHANBHOI
oOpa3oBaTesibHON OpraHu3aluM, peanusyrolieii o0pa3oBaTeNbHYIO MPOrpaMmy CpeaHero
obwero obOpasoBanuss B mnpenenax ocsoenuss OIIOIT CITO nHa 0Ga3e ocHOBHOro oouero
oOpazoBaHusi, umeeTcst yueOHbIil kKaOuHeT.

ITomewenue kabunera yaosnersopsier TpeboBaHusM CaHUTAPHO-3MUAEMHUOIOIHYECKHUX
npasun 1 HopmatuBoB (CanlluH 2.4.2 Ne 178-02) u OCHaIIEHO THUIOBBIM OOOPYAOBAHUEM,
YyKa3aHHbIM B HAcTOALIMX TpeOOBaHMsAX, B TOM uuciae y4eOHOIT MeOenbi0 M CpeacTBamMu
o0yueH#Hsl, AOCTATOUHBIMHU JJIsi BHINOJHEHUs! TPeOOBaHHIT K YPOBHIO MOATOTOBKH O0Yy4aIOINX CS.

B cocraB yueOHO-METONMYECKOrO0 M  MaTepHalbHO-TEXHHUYECKOro obecneueHus
nporpaMMel yueOHOI AHCUUIUIHHBI «MaTeMaTHKa» BXOIST:

- @enepasibHbIe rOCYAAPCTBEHHbIE 00PA30BATE/IbHbIE CTAHAAPTDI:

®I'OC cpennero obuwero oOpa3oBaHus, yTB.NpHka3oM MuHucrepcTBa 00pa3oBaHus H
Hayku P® ot 17 mas 2012 r.Ne413

Meroaunueckue pekomenaauuu (nucbmo Munucrepcrsa oOpazoBanust 1 Hayku PD ot 17
mapta 2015 r. Ne06-259 B uacTu, He NPOTUBOpPEUAllel 3aKOHOAATEILCTBY) C H3MEHEHUSIMHU U
JOMONHEHUAMHU

- Pabouas mporpamma:

Paboyas mporpamma yueOHO# aucuunanubl «Matematuka» (OOGmeoOpa3oBaTenbHbIi
LIMKJT)

- YueOHo-mMeTOoAHUECKOe o0ecneyeHne;

- UtoroBasi kouTposibHasi paboTa a1t mpoBepkH 0053aTeNbHbIX Pe3yJIbTaTOB 00yUeHHs 3a
Kypc Marematuku B | cemectpe | kypca nnsa cneuuansHoctei 38.02.01, 23.02.01, 23.02.04,
23.02.07, 08.02.05 (20 BapuaHTOB)

- HWroroseiii Tect ans npoBepkH 0O0si3aTENIbHBIX pe3yJbTaTOB O0yudeHHsi 3a Kypce
matemaTHkH B 1 cemectpe 1 kypca ans cneuunanbHoctei 38.02.01, 23.02.01, 23.02.04, 23.02.07,
08.02.05 (2 BapuanTa)

- Tect nns npoBepku 00si3aTeNbHBIX Pe3yJbTaTOB O0Y4YEeHMsI 3a KYpC MaTeMaTHKH BO 2
cemectpe 1 kypca nas cneuuanbHocteit 38.02.01, 23.02.01, 23.02.04, 23.02.07, 08.02.05 (2
BapuaHTa)

- Tect mo teme « TpuroHomerpuueckue ypaBHeHUs» ans cneuuanbHoctei 38.02.01,
23.02.01, 23.02.04, 23.02.07, 08.02.05
KoHTponbHbie paboThbl MO TeMaM TUCUUTUIMHBI « MaremaTuka» s crneuuanbHocTeit 38.02.01,
23.02.01, 23.02.04, 23.02.07, 08.02.05 (2 BapuaHTa):

- Tema: JlelicTBUTEIbHBIE YHCTIA

- Tema: CrenenHasi pyHKLHs

- Tema: Tloka3arenbHast QyHKLMs

- Tema: Jlorapudpmuveckast QyHKuIMs

- Tema: Tpuronomerpuueckue GopmyJibl

- Tema: Tpuronomerpuyeckue ypaBHeHuUs

- Tema: Tpuronomerpuueckue QyHKIHH

- Tema: [TapannenbHOCTb MPSIMBIX U MJIOCKOCTEH

- Tema: [lepneHauKyAsspPHOCTD NPAMBIX M MIOCKOCTEH

- Tema: JlekapTOBbI KOOPAMHATBI U BEKTOPbI B MPOCTPAHCTBE

- Tema: MHOrorpaHHHKH, UX OOBEMBI U TUIOLIAH TOBEPXHOCTH
- Tema: Tena Bpauenus, ux 0ObEMBI U TIOLIAAN TOBEPXHOCTH
- Tema: IlpousBoaHas

- Tema: TIlepBooOpasnas. Ilnomanb kpuBoNMHEHHON Tpaneuud. MHTErpan u ero
BbIYHCJIEHUE
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- Tpenaxéprpl no remam aucuMruinHbl «Martemaruka:» s cneuranbHoctei 38.02.01,
23.02.01, 23.02.04, 23.02.07, 08.02.05:
- U3mepenue yrnos
- 3HaKH TPUTOHOMETPHUYECKHX (PYHKLUI
- 3HaYeHHsl TPUTOHOMETPUYECKUX (PYHKLINIT
- @OopMyJIbl MPUBEACHHUS
- OGpaTHble TpUroHOMeTpHUYecKkre GyHKIHH
- [Ipocreiilne TPUroHOMETPUUYECKUE YPABHEHUS
- [Ipocreiiuye TpUroHOMeTpUYECKHE HEPAaBEHCTBA
- Obnactb onpeneneHust TPUrOHOMETPUYECKUX QyHKLINIA
- [TepuoanyHOCTb TPUrOHOMETPUUECKUX (PyHKLIMIH
- MOHOTOHHOCTb TPUTOHOMETPHUECKUX (DYHKIIHI
- I'papuk Tpuronomerpuueckux GpyHKLmi
- Bouancnenus 1 npeobpa3oBaHus CO CTENEHSIMH U KOPHSAMH
- [lokaszaTenbHble ypaBHEHHS
- Bouucnenne norapugmos
- Jlorapudmuueckue ypaBHEHUs
- Jlorapudpmuueckue HepaBeHCTBA.
- Dk3aMeHaUMOHHble Owyerel aucuuruiiHa «MaTemaTukay AN CreuuaibHOCTeH
38.02.01, 23.02.01, 23.02.04, 23.02.07, 08.02.05
Ocnamenue u o6opyaoBanue:
- HarsaHble nocoOusi  (KoMruiekTbl  yueOHbIX TaOaML, MJaKaToB, MOPTPETOB
BbIAAONXCA YUYEHBIX-MATCMATHKOB H }lp),
- MaKeThbl FeOMETPHUYECKUX PuUryp;
- MaKeThl U3 CTEKJIA,
- MaKeThl U3 JiepeBa
- Oubnuoreunslii poHx:
- yueOnuk ATtanacsii J1.C., Byry3os B.®., Kanomues C.b. I'eomerpus, 10-11: y4eb. ans
obmeobpa3oBar. yupexknaeHuii: 6a3oBblii u npodun. ypopuu. —18-e u3n. - M.:
ITpocsemenue, 2009. — 255 ¢.: un.
- yuebnuk Kansarun KO.M., TkauéBa M.B., ®énoposa H.E. u ap. Maremaruka: anredpa u
Hayaja MaTeMaTH4YeCKOro aHajausa, reomerpus. AsireOpa 1 Hayaja MaTEeMaTHYECKOrO aHaJIN3a.
10 knacc: yued. nast obweoOpasosar. opranuzauuii: 6a3oBblii ¥ yriayOn. ypoBHH. — S5-e u3a. -
M.: Ilpocseuenne, 2018. — 384 c.: un.
- yuebnuk Kansarun FO. M., Tkauésa M.B., ®énoposa H.E. u np. Maremaruka: anrebpa u Hauasna
MaTeMaTUYeCKOro aHaju3a, reomerpus. Anredpa M Hayaja MaTreMaTHyeckoro aHammsa. 11
knacc: y4ed. anst obmeoOpaszosar. opranusaumii: 6a3oBblii 1 yriyon. ypoBHu. — 6-e u3a. - M.:
IIpocsemenue, 2019. — 384 c.: un.
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PEKOMEHAYEMAS JIMTEPATYPA

OcHOBHbIE HCTOUYHHKH

1. Atanacsn J1.C., byty3os B.®., Kanomues C.b. I'eomerpus, 10-11: yued. ans
obueoOpa3osar. yupeskneHuii: 6a3oBbiii ¥ npodun. ypoBHu. —18-e uzn. - M.:
IIpocsemenue, 2009. — 255 ¢.: un.

2. Kansirun FO.M., Tkauésa M.B., ®énoposa H.E. u np. Maremaruka: anredpa u Hauasa
MaTeMaTHYeCKOro aHajin3a, reomerpusi. Asnredpa U Hayasla MaTeMaTHYeCKOro aHaiausa. 10
knacc: yued. auis obeoOpaszosar. opranusauuii: 6a3oBblit u yriay0oiu. ypoBHu. — 5-e usn. -
M.: IIpocsewenue, 2018. — 384 c.: un.

3. Kansrun FO.M., Tkauésa M.B., ®énoposa H.E. u ap. Maremaruka: anrebpa u Hauana
MaTeMaTHYeCKOro aHayin3a, reomerpusi. Airedpa 1 Hauajla MaTeMaTHYECKOro aHaausa. 11
knacce: yued. ans obueobpasosar. opranusaumii: 6a30Beiii v yrayos. ypoBHH. — 6-€ u3a. -
M.: IIpocseluenue, 2019. — 384 c.: wi.

JlonoNHUTEIbHbIE HCTOYHUKH

4. Nanasu A A. Marematuka: yueOHuk. — 2-e u3n. - M.: ®OPYM, 2008. — 544 c.
(TTpodeccnonanbHOe 0Opa3oBaHHE)

5. Manasu A.A. COopHuk 3a1a4 1o maremaruke: yued. nocodbue. — M.: POPYM:

NH®PA — M, - 2008. — 352 ¢. — (ITpodeccuoHanbHoe 00pa3oBaHue)

HuTtepuer-pecypebl

1. www. fcior. edu. ru (MHpOpMaLHOHHbIE, TPEHUPOBOYHbIE M KOHTPOJIbHBIE MAaTEPHAJIbI)
2.www. school-collection. edu. ru (Eaunas xonnexuuu uugposbix 00pa3oBaTeIbHBIX PECYPCOB)
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