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CorsacoBaHo: PaccmoTtpeno: YrBepxaaio:

3aB. 6ubnoTexon [IMK 3aM. aupekTopa 1o y4e6HoM
= 2570 o6meo6pa3oBaTeIbHBIX H pabore:
gﬁ A.B. lagsiko TEXHUYECKUX JUCLHUILIHH /
ITpotokon Ne 10 Januenko JI.H.
« 11 » mast 2022 1. ot « 11 » mast 2022 r.
« 11 » mas 2022 1.
IMpencenarens IIMK:

/5_!293 Jlonatkun B.B.

Pabouas mporpamma o011e00pa3zoBaTeIbHOrO y4eOHOTO MpeMeTa
OVII.04. Matematuka / CoctaButens Canukosa T. C../ bpsHck:
Tpy6ueBckuit puman GIT'BOY BO bpsuckuit [AY.

PaGouass mporpamma o0011€00pa30BaTeIbHOTO y4eOHOrOo MpeaMeTa
pa3paboTtaHa Ha ocHoBe I[IpuMepHOll TmporpaMmbl, PEKOMEHIOBAHHOMN
denepabHBIM TOCYAAPCTBEHHBIM ABTOHOMHBIM yupexaeHueM «DenepaabHbIin
MHCTUTYT pa3BuTusi oopazoBanus» (PI'AY «DUPO») ecrecTBEHHO-HAYYHOTO
npoduas npodeccHoHaIBHOTO 00pa3zoBaHus 10 crenuanbHocTH 35.02.15
Kunonoruss  miga pealn3aldd MOporpaMMbl MOATOTOBKH — CIIEIIUATMCTOB
CpellHero 3BeHa Ha 0a3e OCHOBHOIO OOIIEro o0pa3oBaHUs C IMOJyYEHUEM
cpeadHero  obmiero  oOpa3oBaHMsi M Ha  ocHOBe  DenepaiabHOTO
rOCyJapCTBEHHOTO  00pa30BaTENbHOTO  CTaHJIApTa  CpPEaHEro  oOIIero
obpazoBanus (nanee — ®I'OC COO) ¢ u3MeHEeHUsIMU U JOMOJHEHUSIMHU OT 31
nekaopst 2015 roga u 29 urons 2017 ropa.

Peuenzentsl: Jlonmatkun B. B., npenonaBarens TpyOGueBckoro ¢guiauana
®I'bOY BO bpsuckuit 'AY, Beicas kareropusi.

Husukosa 3.K. — nmpenonasarens ['BIIOY «TpybOueBckuii
MOJIUTEXHUYECKUN TEXHUKYM», BbICIIAsl KATETOPUSI.

PexoMeHmoBaHa METOAUYECKHMM COBETOM TpyOueBckoro dumuana
OI'BOY BO bpsuckuit 'AY. Tlporokon 3acemanust Ne 10 ot 11.05.2022 rona
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[TOSICHUTEJLHAS 3ATIUCKA

IIporpamma obmieobpazoBarenbHON ydeOHOH nucuuIUInHA «MaTeMaTHKa» MpeJHa3HaYeHa JUIl U3y4YeHUS MAaTeMAaTHKU B
npodeccHoHaNbHBIX 00pa3oBarenbHbIX opranm3anmsax CIIO, peanmmsyromux 00pa3oBaTeNbHYIO NPOTPaMMy CpPEIHETO
o01ero oOpa3oBaHus B MpeJeaXx OCBOCHUS OCHOBHOM mpodeccnoHanbHON ob6pa3oBarensHoi nmporpammer CITO (OITOIT
CIIO) na 06aze ocHOBHOro oOmero o0pa3oBaHMS TIPH MOATOTOBKE KBATM(HIMPOBAHHBIX Pa0OUYMX, CIyXKAMUX H
CIELUAIIICTOB CPEIAHEro 3BEHA.

IIporpamma paspaborana Ha ocHoBe TpeboBanuii DOI'OC cpemnero oO0mero o0pa3oBaHMs, MPEABABIIEMBIX K
CTPYKTYpE, COICp)KaHWIO W pe3yibTaTaM OCBOCHUS y4YeOHOH MucIMIUIMHEL «MaTemaThuka», B COOTBETCTBHH C
PexoMeHmanusmMu Mo opraHM3alMy MONTy4YEeHHs CPeJHEro obIero oOpa3oBaHHs B MpeeNiaX OCBOCHHS 00pa30BaTEIbHBIX
MPOTPaMM CpeIHEro npoeccuoHaIFHOr0 0Opa3oBaHMs Ha 0a3e OCHOBHOTO 00IIero o0pa3oBaHUs C y4eTOM TpeOOBaHUM
(enepanbHBIX TOCYIaPCTBEHHBIX 00pa30BATEIbHBIX CTAHAAPTOB U MOTy4aeMOil MPOGECCHH UK CIICLHAIBHOCTH CPETHETO
npodeccHoHanbHOro 00pa3zoBanus (mucbMo JlemapTaMeHTa rocyIapCTBEHHON MOJUTHUKH B cepe MOATOTOBKH pabodmx
kapoB u [AT10 Muno6pHayku Poccun ot 17.03.2015 Ne 06-259).

Coneprkanue nporpaMmsl «MaTteMaTruKkay HalpaBIeHO Ha JOCTIDKCHUE CIESAYIONIHNX HeIei:

* obecreueHrne CHOPMHPOBAHHOCTH TPEICTABICHUN O COLMAIBHBIX, KyIBTYpPHBIX M HCTOPHUYECKHX (HaKTOpax
CTaHOBIICHUSI MATEMATHKH;

* obecrnedeHne c(hOPMUPOBAHHOCTHU JIOTUYECKOTO, ATTOPUTMHUYECKOTO M MATEMaTHIECKOTO MbIIIICHHS;

* obecrnedeHne c(OpMUPOBAHHOCTU YMEHHH MIPUMEHSTH ITOTyUCHHBIC 3HAHUS P PEIICHUH PA3IUIHBIX 3a/1a4;

¢ obecreueHrne c(HOPMUPOBAHHOCTH MPEJICTABICHUH O MaTeMaTHKE KaK YacTH OOIIeYeTOBEYeCKON KYNIbTYPHI,
YHUBEPCAIBHOM SI3bIKE HAYKH, TI03BOJIIOIIEM OMHCHIBATH M U3yJaTh PealbHbBIE POIECCH U SIBICHHUS.

B mporpamMMy BKJIIOYEHO COJEpKaHHE, HANPABICHHOE Ha ()OPMUPOBAHHE y CTYACHTOB KOMIICTCHIHH, HEOOXOJUMBIX
st kagectBeHHOTO ocBoeHUs: OITOIT CITO Ha 6a3e OCHOBHOTO OOIIEro oOpa3oBaHMs C MONYyYEHHEM CpPEeTHEro OOIIero
00pa3oBaHusl; INPOrpaMMbl MOATOTOBKH KBATU(DUIMPOBAHHBIX pabOuYMX, CIHYXKALUMX; MPOrPaMMBI HOATOTOBKH
cnenuanuctoB cpeanero 3seHa ([IICC3).



OBIIAS XAPAKTEPMCTHUKA YYEBHOM JIMCLUTIIIMHBI «MATEMATHKA»

Maremaruka siBisiercs (DyHIaMEHTaIbHOH 0011e00pa30BaTeIbHON IMCUUILUIMHON CO CJIOKHUBIIMMCS YCTOWYHUBBIM
cofep>KaHHEM U OOIIUMH TPEOOBAHUSAMHM K TIOATOTOBKE O0YYAIOLTUXCS.

B mpodeccronansHbIX 00pa3oBaTEeNbHBIX OPraHU3ALUAX, PEATH3YIOUIMX 00pa30BaTENbHYI MPOrPaMMy CPEAHETO
obmero oOpasoBanust B mpezpenax ocBoeHus OIIOII CIIO na 6a3e OCHOBHOTO OOIIEro oOpa3oBaHHA, H3y4YCHHE
MaTEeMaTHK{ UMEET CBOM OCOOCHHOCTH B 3aBUCHMOCTH OT IPOGHIIs MPoheCCHOHAIBLHOTO 00pa30BaHUA.

IIpn ocBoennn cnenuaneHOcTell CIIO  ecrecTBeHHO-HAy4HOro HpoGMIS NPOodecCHOHATLHOrO 00pa3oBaHus,
MaTeMaTHKa n3ydaercs Ha 6a3oBoM yposHe PI'OC cpenHero odImero oopa3oBaHus.

3T0 BBIpaXKaeTcsl B COAEPXKAHMHM OOy4YeHMs, KOJIMYECTBE YacOB, BBIACISAEMBIX Ha H3y4EHHE OT/EIBHBIX TeM
NpOTpaMMBbl, TITyOHHE MX OCBOGHMS CTyAEHTaMH, 00beMe W XapaKTepe NPaKTHYECKUX 3aHATHH, BHAAX BHEAYIUTOPHOM
CaMOCTOSITEILHOM PabOTHI CTYAEHTOB.

OO0mue neny U3ydeHusl MaTeMaTHKU TPAJAUIMOHHO PEATH3YIOTCS B UETHIPEX HaIPaBIICHAAX:

1)  o6utee npencTapienHne 06 HAEAX K METONAX MATEMATHKH;

2)  WHTEIEKTYaJbHOE PA3BUTHE;

3)  oBmameHue HEOGXOMMMBIMI KOHKPETHEIMU 3HAHUAMH H YMCHUSAMHE;

4)  BocmuTaTeNBEHOE BO3NEHCTBHE.

[Ipodunuszanus neneit MaTeMaTHYECKOro 00pa3oBaHMs OTpaXkaeTcsl Ha BHIOOpE MPHOPUTETOB B OPraHU3ALNK yueOHOU
JEATENbHOCTH  oOywaromuxcs. [t TEXHMYeCKOro, COLHMAIbHO-3KOHOMHYECKOro mnpoduieid npodeccrnoHaIbHOro
o0pa3oBaHus BBIOOD IieJeli cMemIaeTcsl B IparMaTHueckoM HallpaBJICHUH, IIPEIyCMaTPHBAIONIEM YCHICHHE W PACIINPEHUE
NPUKIAJHOTO XapakTepa HW3y4eHHs MaTeMaTHKH, HPEHMYIIECTBEHHON OpHEHTAI[Md Ha QJITOPUTMHYECKUH CTHIIb
MO3HABATEIBbHON JeATeIbHOCTH. JIJII TyMaHHUTapHOIO M €CTECTBEHHO-HAy4dHOro mnpoduied mnpodheccHoHaIbHOTO
o0pa3zoBaHust 0ojee XapaKTEPHBIM SBIACTCS YCHJICHHE OOIIEKYJIbTYPHOH COCTaBILSIOIICH YyueOHON INUCLUILIMHBI C
OpHEHTaluel Ha BU3yaJIbHO-00pa3HBbIil ¥ JIOTHYECKUH CTUIIN y4eOHOH paGoTBI.

W3ydyenne MaTeMaTHKH Kak NMpoQHiIbHOI 00Ieo0pa3oBaTenbHOi yd4eOHOH AUCIUITIMHEI, YIUTHIBAIOIIEH crierupuKy
ocBamBaeMbIX cTyaeHTamu npodeccuii CI1O mwmm cnenuansHOcTH CI1O, 0GecneunBaercs:

. BBIOOPOM Pa3IMYHBIX IOXO0JIOB K BBE/ICHHUIO OCHOBHBIX ITOHATHH;

*  (OpMHpOBaHUEM CHUCTEMBI YICOHBIX 3aJaHUH, 00OecTIeyNBaIONINX (P GEKTHBHOE OCYIIECTBICHNE BHIOPAaHHBIX
IeJIeBBIX YCTaHOBOK;

*  o0OrameHHeM CIIeKTpa CTHIeH ydeOHOH NEeSTeNbHOCTH 3a CHYET COIVIACOBAHHS C BEAYIIMMH AESTEITbHOCTHBIMU
XapaKTePUCTHUKAMHU BHIOPaHHOU Tpodeccru / CriennanbHOCTH.

[IpodunsHas cocraBigromas OTpaxaeTca B TpeOOBaHUIX K MMOATOTOBKE OOYJArOIIUXCS B YaCTH:

*  0OlIel CHCTEMBI 3HAHUMH: COAEPIKATENIbHBIC IIPUMEPBI HCTIONB30BAHHMS MAaTEMaTHYECKHUX H/eil 1 METO/IOB B
HpoQeCCHOHABHOI ACATEIBHOCTH;

. YMEHHH: pa3iuyue B ypOBHE TPeOOBaHHI K CII0KHOCTH HPHUMEHSIEMBIX allrOPUTMOB;

®  I[PaKTUYECKOTO HCIOJIb30BAHMS NPUOOPETEHHBIX 3HAHWA W YMEHHH: MHAMBHAYaIbHOTO y4eOHOTO OIbITa B
MOCTPOCHUH MaTeMaTHYECKHX MOJIENICH, BBIIOHCHUH HCCIIEA0BATEIILCKIX POSKTOB.

TakuM 00pa3oM, peanu3alusi COJIep)KaHHUS y4eOHOW IHMCUUIUIMHBI OPHMEHTHPYET Ha IIPUOPUTETHYIO pPOJib
MPOIIECCYANbHBIX XapaKTEPUCTHK y4eOHOW paboThl, 3aBUCAIUX OT Npoduis NpodecCHOHATBHOTO 00pa30BaHMs,
HOJIY4eHHUs ONbITa HCIOJB30BAHHMS MATEMAaTHKH B COJEPXKATENBHBIX M NPO(GECCHOHAIBHO 3HAYMMBIX CHUTYAIMAX IO
CpaBHEHHIO ¢ (HOPMaIBEHO-YPOBHEBBIMHU PE3YJIbTATHBHBIMU XapaKTEPUCTHKAMH 00y4YEHHUSL.

CoznepxaHue y4eOHOM AMCLMIUIMHBI pa3pabOTaHO B COOTBETCTBHM C OCHOBHBIMH COJEPIKATEIbHBIMH JIHHHSMU
00y4eHHUs] MaTeMaTHKe:

*  anreOpawyeckasl JMHHS, BKIIOYAOIIAs CHCTEMATH3AlMIO CBEICHHI O YHClIax; M3ydeHHE HOBBIX M 0000LIeHHe
paHee U3yYEHHBIX Olepanuii (BO3BeleHHe B CTENEHb, N3BJICUCHNE KOPHS, JIorapuMUpOBaHHE, CHHYC, KOCHHYC,
TaHT'€HC, KOTAaHT'€HC W O0paTHbIe K HUM); M3YUCHHE HOBBIX BHIOB YHCIOBBIX BBIPOKEHUH M (OPMYI; COBep-
IICHCTBOBAHNE IPAKTUYECKHX HABBIKOB M BBIYHUCIHTEIBHOW KyJIbTYPBI, PAacCIIUPEHUE M COBEPIICHCTBOBAHHE
anreOpanyeckoro ammapara, C(pOPMHPOBAHHOTO B OCHOBHOW INKOJE, M €ro INPHMEHEHHE K pEIICHUI0
MaTeMaTHYeCKHX U MPUKJIAJHBIX 3a]a4;

*  TeOpeTHKO-(QYHKIMOHAIbHAS JIMHUSA, BKIIOYAIONIAs CHCTEMATHU3aLMI0 M PACIIMPEHHE CBEJCHHH O (QYHKUMSIX,
COBEpIICHCTBOBAHHE TPaUueCKUX YMEHHMiT; 3HAKOMCTBO C OCHOBHBIMH HJCSIMH W METOJaMH MaTeMaTHYECKOTO
aHamM3a B o0ObeMe, MO3BOJSIONIEM HCCIENOBAaTh dJEMEHTapHble (YHKIMM M pemiaTb mpocTeiiime
reoMeTpuyeckue, Gusndeckue u Apyrue NpUKIAIHbIC 3a/1a4uHt;

* MHHS ypaBHEHWH M HEPABEHCTB, OCHOBaHHAs Ha MOCTPOCHHH M HCCIEIOBaHWH MATEMAaTHYECKUX MOJENeH,
HepeceKaroIascs ¢ anredpandeckoil M TEOPeTHKO-(YHKIMOHATFHOW JIMHUAMHM W BKIIOYAIOIAs Pa3BHTHE H
COBEpIICHCTBOBAaHNE TEXHUKHU alre0panyeckux npeoOpa3oBaHuil I peLIeHUs] ypaBHEHUH, HEpaBEeHCTB U CUCTEM;
(dhopMHpOBaHHE CIOCOOHOCTH CTPOWUTH W MCCIENOBATh NMPOCTEHIINE MaTeMaTHYeCKHEe MOJCNIU TNpPH pPEeIIeHUH
MPUKIIAJHBIX 3a/1a4, 3a/1a4 U3 CMEXHBIX U CHEUUAIBHBIX JUCUMIIINH;

o reOMETPUYCCKasd JIMHUA, BKIIIOYaromas HarjisiAHbIC MPEACTAaBICHUA O IMPOCTPAHCTBCHHBIX d)lx[rypax U U3Yy4Y€HUEC UX
CBOIfCcTB, (POPMHUpPOBAHNE U Pa3BUTHE MPOCTPAHCTBEHHOTO BOOOPaXKCHHS, Pa3BUTHE CIOCOOOB I€OMETPUYECKHX
H3MepeHPIl>’I, KOOpAWHATHOI'O U BEKTOPHOTO0 METOA0B AJId PECIICHUA MAaTEMATHUCCKUX U MPUKIIAAHBIX 3a1a4;



®  CTOXaCTHYeCKas JIMHHSA, OCHOBaHHAs HA Pa3BUTUM KOMOMHATOPHBIX yMEHHUHl, NMPEACTaBIEHHH O BEPOSTHOCTHO-
CTaTHCTUYECKHUX 3aKOHOMEPHOCTSAX OKPY>KaIOLIEro MUpa.

Pazmensl (TeMbl), BKIIOUCHHBIE B COJEpXKaHHE y4eOHOW AMCHUIUIMHBI, SIBISIIOTCS OOWIMMH JUIL BCeX Ipoduirei
npodecCHOHANBFHOTO0 00pa30BaHuUsI U MPH BceX 00beMaX yueOHOro BPEeMEHH HE3aBUCHMO OT TOTO, SIBISICTCS JIH yueOHast
nucuuruHa «Martematukay 6a30Boi Wi IpOQHUIBHOM.

B npHMepHBIX TEMaTHYECKHX IUIaHAX HPOTpaMMbl Y4YeOHBIH Marepuan NpeiacTaBieH B (opMe yepemyromerocs
pa3BepTHIBAHUSA OCHOBHBIX COJEp)KAaTENbHBIX JHHUH (airebpandeckoil, TEOpeTUKO-(QYHKIHMOHAIBHOW, YpaBHEHUU U
HEPaBEHCTB, TEOMETPHUYECKON, CTOXaCTUUECKOIT), UTO MO3BOJISIET TMOKO HCIIOIb30BaTh X PACIOJIOKEHHE U B3aUMOCBS3b,
COCTaBIIAITh PabOuMil KaleHIAPHBIN IUIaH, MO-pa3HOMY Yepeays ydeOHble TeMbl (TJaBbl y4eOHHKA), YUUTHIBasT TPOGIIb
npodeccHoHaNbHOT0 00pa3oBaHus, crenuduky ocBamBaeMmoi mpodeccuun CIIO mmm cmemmansnocti CIIO, rmyGuny
W3yYeHHs] MaTepuaia, ypOBEeHb IIOATOTOBKH CTYAEHTOB IIO IIPEAMETY.

[IpemmaraeMele B IPUMEPHBIX TEMaTHUECKNX IUIaHAX pa3Hble 00BEMBI YIeOHOTO BpeMEHH Ha M3ydeHHE OTHOU M TOH
)K€ TEMBI PEKOMEHJYeTCsl HCIONB30BaTh MJIS BBINONHEHUS Pa3IMYHBIX YYEOHBIX 3amaHHWil. TeM caMbIM pa3iuuus B
TpeOOBaHMAX K pe3yibTaTaM OOYUYECHUs IPOSBITCS B YPOBHE HABHIKOB MO PEHICHHIO 331a4 M OIBITE CAMOCTOSTEILHOM
paboTEL.

Wzyuenune obmeoOpa3zoBaTenbHON yueOHOM TUCIUITIMHEL «MaTeMaTHKay 3aBepIlacTCs OABEACHUEM UTOTOB B opme
9K3aMEHa B paMKaxX MPOMEXYTOUHOW aTTECTAIllK CTYAECHTOB B mpouecce ocBoeHus ocHoBHOI OIIOIT CIIO ¢ monyyenunem
cpeanero obuiero oopazosanus (IIIIKPC, IITICC3).

B pazzgene nporpammel «CoaepskaHue ydeOHOH AUCUUIIIMHBD) KypCUBOM BBIJIETIEH MaTepHall, KOTOPBIi IPU U3ydeHUH
MaTeMaTHKH Kak 0a30BOH, Tak ¥ MpoQIbHONH yaeOHO! IUCIUIUIHBI, KOHTPOJIIO HE TTOUIEKHT.

MECTO YYEBHOM JIMCLIUIIJIMHBI B VYUEBHOM ITJIAHE

VYueOHas aucnuIuiHa «MaTeMaTHKa:» SBIsIeTCS Y4eOHBIM MPEAMETOM 00s3aTeNbHON IpeAMeTHOH obmacTu «Mate-
Matuka 1 uHpopmatukay GI'OC cpennero obmero o6pa3oBaHusI.

B mpodeccroHansHbIX 00pa3oBaTeIbHBIX OPraHU3aLMX, PEANH3YIOIMX 00pa30BaTEIbHYI0 IPOrPaMMy CPEIHETO
ob1ero o6pazosanus B npeaenax ocsoenust OITOIT CITO Ha 6a3e ocHOBHOTO 001ero 00pa3oBaHus, yueOHas TUCIUININHA
«Marematnka» u3ydaercsi B o0meoOpazoBatensHoM 1ukite yde6Horo miana OITOIT CITO na 6a3e oCHOBHOTO 0OIIEro
00pa3oBaHus C MOJIyYCHHEM cpeHero obmero obpaszosanus ( [IIICC3).

B yueOnbix mnanax, [IIICC3 yuyeOHas aucnuminHa «MaTeMaTHKa» BXOJUT B COCTaB OOIIUX 00IIe00pa3oBaTeIbHBIX
Y4eOHBIX TUCHUIUINH, GOpMHUpYEeMBIX U3 00s3aTeNbHBIX IpeaMeTHBIX obnacteit PI'OC cpeanero obmiero oOpa3oBaHus,
st ipodeccuii CITO wimu cnenmansHocTel CITO cooTBeTCcTBYMOMIETO podmis mpodecCHOHATBHOTO 00pa30BaHUsL.

PE3YJIbTATBI OCBOEHUSI YYEBHOM JUCLUIIIAHBI

OcBoeHne coiepKaHus yIeOHOH TUCIUILTHHE «MateMaTnkay o0eclieunBaeT JOCTH)KEHUE CTYICHTAMH CIEIYIOMNX
pe3yIbmamos:

. JUYHOCIHBIX!

- chOpMHPOBAHHOCTH MPEACTABJIEHHH O MareMaTHKe KaK YHMBEPCAJIbHOM S3BIKE HAYKH, CpPEICTBE
MOJIEITUPOBAHNS SIBJIEHHUH U MPOIIECCOB, HIEAX U METOAaX MaTeMATHKH,

- NOHMMAaHHEe 3HAYMMOCTH MATEMATHKH I HAyYHO-TEXHUIECKOTO mporpecca, chOpMUPOBAHHOCTh OTHOIICHHUS
K MareMaTHKe KaK K YacTH OOIIEYel0BEYeCKOd KyIbTyphl Yepe3 3HAKOMCTBO C HCTOpHEH pa3BUTHS
MAaTeMaTHKH, YBOIIONHMEH MaTeMaTHIECKUX HJICH;

- pa3sBUTHE JIOTHYECKOTO MBIIUICHHUS, MPOCTPAHCTBEHHOTO BOOOPAXKEHHsS, AITOPUTMHYECKON KYIBTYPBHI,
KPUTHYHOCTH MBIIUICHHS Ha YPOBHE, HEOOXOAMMOM sl Oymymieil mpodhecCHOHANBHON AesTEeNbHOCTH, IS
NPOJIOJDKEHHST 00Pa30BaHUsA U CaMOOOPa30BaHWS;

- OBJIaJICHHE MATEMAaTHYECKUMU 3HAHWSIMH M YMEHHUSMH, HEOOXOMUMBIMH B IOBCEIHEBHON JKM3HH, IS
OCBOEHHSI CMEXHBIX €CTECTBEHHO-HAYYHBIX JUCHUIUIMH W JUCHUILIAH NPO(ECCHOHATBHOIO IUKIIA, ISt
MOJy4eHust 00pa30BaHus B 00IaCTsIX, HE TPEOYIOIIUX YrITyOJIICHHO MaTeMaTHYeCKOW TTOATOTOBKH;

- TOTOBHOCTb M CIIOCOOHOCTH K OOpa3oBaHHIO, B TOM YHCIIE CaMOOOPa30BaHMIO, HA NPOTSIKEHUM BCEH KU3HM;
CO3HATEJILHOE OTHOLIEHHE K HENPEPHIBHOMY 00Pa30BaHMIO KAaK YCJIOBUIO YCIIEHIHOW MPO(PECCHOHAIBHOU M
OOIIECTBEHHO JIESITENLHOCTH;

- TOTOBHOCTB H CIIOCOOHOCTH K CAMOCTOSITEIbHON TBOPYECKON M OTBETCTBEHHOM JEATEIbHOCTH;

- TOTOBHOCTPH K KOJUICKTHBHOW paboTe, COTPYIHUYECTBY CO CBEPCTHHKAMH B 00pa30BaTeIbHOM, OOIIECTBEHHO
MOJIE3HOH, Y4eOHO-HUCCIIeI0BATENBCKOM, TPOEKTHOM M APYTUX BUIAX IS TEILHOCTH;

-  OTHOWmIEHHE K MNPO(ECCHOHAIBHON MESITENPHOCTH KaK BO3MOMHOCTH YYaCTHsI B PEUICHHHM JIHYHBIX,
0OIIECTBEHHBIX, TOCYIAPCTBEHHBIX, OOIEHAIIMOHATBLHBIX IPOOIEM;

° Memanpedmemnblx:
= YMEHHE CaMOCTOATCIIBHO OHOPEACIIATL MLCINU ACATCIIBHOCTH W COCTAaBJIATH IUIAHBI  ACATCIBHOCTU,
CaMOCTOATEIIbHO OCYHICCTBIIATE, KOHTPOJIMPOBATH M KOPPEKTUPOBATH ACATCIBHOCTH; HCIIOJIb30BaThL BCE



BO3MOXKHBIE PECYPCHI U TOCTHKEHUS TOCTABJICHHBIX LIENel U pealn3alny IIaHOB AEATeIbHOCTH; BEIOUpATh
YCTICIIHBIE CTPATETUH B PA3IMYHBIX CUTYALHAX;

yMeHHE NMPOAYKTHBHO OOLIATHCS M B3aMMOJICHCTBOBATh B MPOLIECCE COBMECTHON AEATENBHOCTH, YUUTHIBATh
TO3HIUH APYTHX YYACTHUKOB AEATEIBHOCTH, dP(EKTHBHO pa3peiaTh KOH(IUKTHL,

BJIaJICHAC HaBBIKAMH MTO3HABATEIBHOM, YU4eOHO-MCCIEIOBATEIBCKON M MPOCKTHOM NESTEIBHOCTH, HaBBIKAMHU
paspenieHust mpoOaeM; CIIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITCIBHOMY IIOMCKY METOJOB pCIICHHS
MPaKTHYECKUX 3a]]a4, IPUMEHEHUIO PA3INYHBIX METOJIOB MTO3HAHHUS;

TOTOBHOCTh M CIIOCOOHOCTh K CAMOCTOSATEIFHON MH()OPMAIMOHHO-TTI03HABATEILHOM JEITEIIEHOCTH, BKIFOYast
YMEHUE OpPHUCHTHUPOBATHCS B PA3IMYHBIX HCTOYHHKAX HWHPOPMAIMH, KPUTHYCCKH OIICHUBATH U
HHTEPIPETHPOBATh HHPOPMALHIO, TOTYYaEMYIO U3 Pa3IUYHbIX HCTOYHUKOB;

BJIaJICHUE S3BIKOBBIMH CpPEACTBAMHU: YMEHHE SICHO, JIOTMYHO M TOYHO H3JIaraTh CBOIO TOYKY 3pEHHS,
HCTIOJIB30BATh aJIeKBATHBIE SI3BIKOBBIE CPEACTBA;

BJIaJICHUE HAaBbIKAMH ITO3HABATEIHHON peQICKCHH KaK OCO3HAHMS COBEPILACMBIX ACHCTBUI M MBICTUTEIBHBIX
MPOIIECCOB, UX PE3yJIbTaTOB U OCHOBAHUI, IPAHUI] CBOETO 3HAHUS U HE3HAHMS, HOBBIX TIO3HABATEJIBHBIX 3a/1a4
U CPENCTB AJIS UX JOCTHKCHUS;

LENICYCTPEMIICHHOCTh B TIOWCKaX WM MPUHATHU PEIICHUH, COOOPa3HTENFHOCTh W WHTYHIHUS, Pa3BHTOCTh
MPOCTPAHCTBEHHBIX MPENICTABICHNUI; CIOCOOHOCTh BOCIIPUHIUMATH KPAcoOTy U TAPMOHHUIO MUPA;

* IPeOMemHbIX.

c(OPMHUPOBAHHOCTh NPEJCTABICHAI O MaTeMaTHKe KaK 4acTH MHPOBOH KyJBTYpHl U MECT€ MAaTEMaTHKH B
COBPEMEHHO! IMBIIIM3AINH, CII0co0ax ONMCaHMS SIBJICHHH pealbHOr0 MUpa Ha MaTeMaTHIECKOM SI3BIKE;
c(OPMHUPOBAHHOCTh TIPEICTABICHMH O MAaTeMaTHYECKHX IOHSATHSIX KaK BaKHEHIIMX MaTeMaTHYECKHX
MOZEINAX, MO3BOJAIOIINX ONUCHIBATh M H3y9aTh pPa3HbIE MPOLECCHl U SBICHUS, MOHMMAHHE BO3MOXKHOCTH
AKCHOMATHYECKOTO IIOCTPOSHHSI MAaTEMAaTHYECKIX TEOPHil;

BIaJ€HHE METOJaMU JOKa3aTelNbCTB M aITOPUTMOB pEIICHHS, yMEHHE UX IPHMEHSITh, IPOBOAUTH
JIOKa3aTelbHbIE PACCYKACHHS B XO/I€ PEILICHHS 3a/1a4;

BIaJ€HHE CTAHAAPTHBIMH TIPHEMAaMH pEIICHUs palMOHANBHBIX M HPPANMOHATBHBIX, OKA3aTeNbHBIX,
CTEINECHHBIX, TPUTOHOMETPUYECKHX YPABHEHMH M HEPaBEHCTB, HX CHCTEM; HCIOIb30BAaHUE T'OTOBBIX
KOMIIBIOTEPHBIX NIPOrpaMM, B TOM YHCIIE JUIA IIOUCKA IIyTH PEIICHHUs U WIITIOCTPALUK PElIeHHs ypaBHEHUN U
HEpPaBEHCTB;

c(OPMHUPOBAHHOCTh TIPEACTAaBICHUH 00 OCHOBHBIX NMOHATHSAX MaTeMaTHUECKOTO aHAIM3a U WX CBOHCTBAX,
BIIQJICHHE yMEHHEM XapaKTepH30BaTh MOBeJeHHE (YHKIMI, HCIOJIb30BaHHE IOJTYYCHHBIX 3HAHUM s
OIMCAHUS U aHAIM3a PEAIbHBIX 3aBUCHMOCTEH;

BJIaJIcHHE OCHOBHBIMH HOHSTHSIMH O IIOCKHAX U IPOCTPAHCTBEHHBIX TEOMETPHYECKUX (HUIypax, UX OCHOBHBIX
cBOIfcTBax; COPMHUPOBAHHOCTh YMEHHS PAclO3HABAaTh FE€OMETPUIECKHE (PUTYpHI HA YepTekaX, MOJCIAX U B
peansHOM MHpE; NPUMEHEHHE M3y4YeHHBIX CBOMCTB TeOMETPHUYECKHX GHUryp M GOpMyT U DPeIIeHUs
TEOMETPHYECKHX 331a4 U 33/1a4 C MPAKTUIECKUM COJIEPKAHUEM;

c(OPMHUPOBAHHOCTh IIPEACTABICHUI O TPOIECcCaX M SBICHMAX, HMEIOIINX BEPOSTHOCTHBIM Xapakrep,
CTaTHCTUYECKHX 3aKOHOMEPHOCTSIX B pEaTbHOM MHpE, OCHOBHBIX IIOHATHSAX OJIEMEHTAapHOH TEOpHH
BEPOATHOCTEH; YMEHHI HAXOIUTh W OLEHHWBATh BEPOSTHOCTH HACTYIUIEHHS COOBITHH B IPOCTEHIINX
MPAaKTUYECKUX CUTYaLUAX U OCHOBHbIE XapaKTEPUCTUKU CIIyJalHBIX BEIUYHH;

BJIaJICHUE HAaBbIKaAMH HCIIOb30BaHUs TOTOBBIX KOMIIBIOTEPHBIX IPOrpaMM MpH PELISHUH 3a1ay.

B pe3yabraTre ocBOeHHsI Y4e0HOro mnpeaMera oOy4yawuuecsi NpuoOOpPeTaOT
NMPaKTH4YeCKUi ONBIT:

- B WHCIOJB30BAaHHM JIOTHYECKOTO MBIIUICHHS, POCTPAHCTBEHHOTO BOOOPaXCHHS, alrOPUTMHYCCKOM
KYJIBTYPbI, KPHTHYHOCTH MBILIJICHUS;

- YMEHHE SICHO, JIOTHYHO M TOYHO H3JaraTh CBOIO TOYKY 3PEHHS, MCIOJIB30BaTh aJCKBATHBIC S3BIKOBBIC
CpencTBa,;

- yYMEHHE HaXOAWTh W OLCHHWBATh BEPOSATHOCTH HACTYIUICHHS COOBITHH B MPOCTEHIIMX MPAKTHYECKUX
CHTYAaIHsIX.

COJEP/)KAHUE YYEBHOI'O IPEIMETA

EctecTBeHHO — HAY4YHBII TPOQUIbL NPOGecCHOHAIBLHOr0 00pa30BaHus

MatemaTnka B HayKe, TEXHUKE, SKOHOMHUKE, HH(DOPMAIIMOHHBIX TEXHOJIOTHIX U NPAKTHYECKOil AesTenpHOCTH. Lenn u
3aJa4M U3y4eHUsI MaTeMaTuky npu ocBoeHuu npodeccuit CI1O u cnienmansrocteit CII10.



AJITEBPA

Paszeumue nonamus o uucne

]_[eJ'ILIe U palluOHAJIbHBIC YHCJIa. HeﬁCTBHTeHLHLIC qucia. Hpu@mofcenyble svruucieHust. Komniexkcnole uucia.

Kopnu, cmenenu u nocapugpmor

Kopnu u crenenn. KopHy HaTypaibHOM CTENEHU U3 YHCia U X cBoicTBa. CTENeHH ¢ parjMOHAIbHBIMU MOKA3aTelsIMY,
ux cBoiicTBa. CTENeHN ¢ JeHCTBUTENbHBIMU NOKa3zaTeAMu. Cgolicmea cmenenu ¢ OeticmeumenbHuIM NoKazamesnem.

Jlorapugm. Jlorapudm uncna. OcHOBHOE JIOrapu()MUUECKOE TOXKIECTBO. JleCATHYHBIE U HATypallbHbIC JIOTapH(MBI.
IIpaBuna peiictBuii ¢ norapupmamu. [lepexon kK HOBOMY OCHOBAHHIO.

IIpeobpazoBanue anrebOpanueckux BbIpakeHuil. IIpeobpa3oBaHue palMOHANBHBIX, HPPAIMOHAIBHBIX CTENEHHBIX,
MOKa3aTeNbHBIX U JOTapH(pMIUECKUX BEIpaXKEHHUH.

Ilpakmuueckue 3anamus

Apudmernueckne AEHCTBUS HAJ YHCIAMH, HAXOXKICHHE IPHOJIDKCHHBIX 3HAUCHUI BEMMYMH M IIOTPEIIHOCTEH
BBIYHCIICHUH (a0COTIOTHOH M OTHOCHTEIBHOM), CpPaBHEHHE YHCIIOBBIX BEIPAKEHHH.

Brruucnenue u cpaBHeHUE KOpHEH. BpIloaHEeHNE pacueToB ¢ paguKaIaMu.

Pemenne wuppanuoHanbHbIX ypaBHeHuH. HaxoxneHue 3HaYeHUI cTeneHed C palUOHAIbHBIMH IOKa3aTEIIIMH.
Cpasaenue creneneil. [IpeoOpazoBanus BeIpaKeHUH, COIEPKALINX CTETIEHH. PeleHne moka3aTenbHbIX ypaBHEHHH.

Pemenne npukIagHbIX 3a1au.

Haxoxxnenne 3HaueHHi joraprudma 10 NPOH3BOIBHOMY OCHOBAaHHIO. Ilepexos OT OJHOTO OCHOBaHHS K APYTOMYy.
Beruncnenne u cpaBHeHne norapudmos. JlorapudMupoBanue 1 MOTEHIMPOBAHIE BHIPAXKECHHH.

[MpubnukeHHbIe BEIYUCICHUS U PEIICHNS IPUKIAAHBIX 3a4ad.

Pemenne norapu)MUIecKuX ypaBHEHUH.

OCHOBBI TPUTOHOMETPUM OCHOBHbBIE TIOHATHS

Pannannas mepa yria. Bpamarensaoe aBmkenne. CHHYC, KOCHHYC, TAHT€HC M KOTAaHTCHC YHCIIA.

OCHOBHBIE TPUTOHOMETPHUYECKHUE TOXKAESCTBA

Dopmynsl npuBeneHust. Popmynsl crnoxeHus. DopMynsl yaBoeHUsT Popmyisl HOIOBUHHO20 Y2ld.

[TpeoOpa3oBaHus MPOCTEHIINX TPUTOHOMETPUIECKUX BBIPAXKEHUH

[IpeobpazoBanre CyMMBI TPUTOHOMETPHUYECKHMX (DYHKIWI B MPOU3BENCHHE U MPOU3BENCHUS B CyMMY. Buipaosicenue
MPUSOHOMEMPUYECKUX PYHKYULL Yepe3 MAH2EHC NOTOBUHHO20 apeyMeHma.

Tpuronomerpuyeckne ypaBHeHHs] 1 HEPaBEHCTBA

ITpocreiiiiie TPUrOHOMETPUYECKHE YpaBHEHUSL. [Ipocmeiiwue mpueoHoMempuieckie HepaseHCmad.

OO0patrHbIe TPUTOHOMETPUYECKIE QYHKINH. APKCHHYC, apKKOCHHYC, apKTaHTeHC.

Tpaxmuyeckue 3anamus

PajnaHHBIH METO/ M3MEPEHNsI YIIIOB BPAILEHHS U CBSI3b C IPalyCHOW MEpOH.

OCHOBHBIE TPUTOHOMETPUYECKUE TOXKIECTBA, (OPMYJIBl CIIOXKEHHs, YIBOSHHS, NpeoOpa3oBaHHE CYMMBI
TPUTOHOMETPUYECKHX (YHKIUI B TPOU3BEICHHE, MpPeoOpa3oBaHHE NMPOM3BEACHHUS TPHUIOHOMETPHYECKHX (YHKIHH B
cymmyto [Ipocreiinme TpUroHoMeTpuuecknue ypaBHEHHS M HEPaBEeHCTBA.

OO0parHbIe TPUTOHOMETPUYECKIE (PYHKIHH: apKCHHYC, apKKOCUHYC, apKTaHTEHC.

®VYHKIINU, X CBOMCTBA U IPAGUKI

Oynkuun. O07acTh ONpeneseHUss U MHOXKECTBO 3HaueHuil; rpaduk QyHKIMH, mocTpoeHHe rpadukoB (YHKUHI,
3aJ[aHHBIX PA3IMYHBIMU CIIOCOOAMH.

CpoiictBa (yHKIMH. MOHOTOHHOCTH, YETHOCTb, HEUYETHOCTh, OTPAHUYCHHOCTh, NEPHOAUYHOCTh. lIpomexyTkn
BO3pacTaHus M yObIBaHMS, HanOoJblee M HaMMEHbLIEe 3HAYCHHUS, TOYKH dKCTpemyMma. I'paduueckas MHTEpHpeTals.



ITpumeps! (YHKIMOHAIBHBIX 3aBUCMMOCTEH B pealbHBIX IpPOLECCaX M SABICHUAX. ApH(METHYECKHe ONepaluu Haj
¢byaxuuamu. CrnoxHas QyHkuus (komnosuuus). [lousmue o Henpepvi6HOCIU YHKYUU.
O6patubie Gyakuu. Obracme onpedenenus u obaracme 3Havenutl o6pamuot yuxyuu. I pagux obpammnoii gynrkyuu.

CTeHeHHbIe, NnoKa3aTeJbHbIC, Jlorapml)anecxne U TPUTOHOMETPUYECKHE (l)yHKIII/lI/l. OﬁpaTHbIe

TPUTrOHOMeETpPHYecKHe (PYHKIUHN

OmnpenesneHus GyHKIUN, UX CBOWCTBA U TPAPUKH.

[Ipeo6pazoBanus rpadukos. [lapamnensHBI HepeHOC, CHMMETPHS OTHOCHTENIBHO OCeH KOOpOWHAT M CHMMETPHS
OTHOCHTEIIFHO Hadajla KOOPJAWHAT, CHMMETPHs OTHOCHTENBHO INpPSAMOH Y = X, pacTshKeHHe M CXKaTHe BIOJb Ocel
KOOpZIMHAT.

Ilpakmuueckue 3anamus

[Mpumeps! 3aBUCHMOCTEH MEXAY IEPEMEHHBIMH B PEalbHBIX IIPOIEeccaX W3 CMEXHBIX THCHMIUIMH. OmnperneneHue
¢yukuuit. [loctpoerne u urenue rpaduxoB ¢yHkuumit. MccnenoBanne ¢yHkunu. CBoiicTBa THHEHHON, KBagpaTHYHOIA,
KyCOYHO-JIUHEIHOW U ApoOHoIMHenHo# ¢ynkimit. HempepbiBHbe 1 nepuoandeckue GyHkuuu. CoiicTBa U rpaduku
CHHYycCa, KOCHHYCa, TaHreHca W KoTaHreHca. OOpatHble QyHKUMH M uX Tpaduku. OOpaTHBIE TPUTOHOMETPUUECKHE
¢ynkuun. [IpeobpasoBanus rpaduka ¢pyHkunu. apmonndeckue konebanus. [IpukiaaHbie 3a1auu.

[Noka3zarenbHble, TorapudMIIEcKUe, TPUTOHOMETPUIECKHE YPAaBHEHHUS U HEpaBeHCcmed.

HAYAJIA MATEMATHYECKOI' O AHA/IU3A

IMocnenoBarensHocTH. CrocoObl 3alaHus M CBOICTBAa YHCIIOBBIX IIOCIENOBAaTeNbHOCTEH. [lonamue o npedene
nocnedosamenvrhocmu. Cyujecmeosanue npeoeia MOHOMOHHOU OzpaHuyenHol nociedosamenvrhocmu. CyMMHpPOBaHUE
noclneaoBaTeNbHOCTeH. becKoHeuHO yObIBaromas reoOMeTpUIecKast IIPOTrPeccst U ee CyMMa.

[IpousBognas. IloHATHE O NPOM3BOMHON (QYHKIHH, €€ TEOMETPHUYECKHA W (QHU3MYECKHH CMBICA. YpaBHEHHE
KacaTeIbHOH K rpaduky ¢yHKnuu. [Ipon3BoaHbIE CyMMBI, pa3HOCTH, IPOU3BEACHNS, YacTHbIE. [Ipon3BOIHEIE OCHOBHBIX
JJIEMEHTapHBIX QYHKIWHA. [IpiMeHeHHe TMPOW3BOAHON K WCCICAOBAaHMUIO (QYHKIMA ¥ MOCTPOCHUIO T'pagHKOB.
Ipoussoomnvle 0bpammuoll GyHKyuy u KOMROIUYUU QYHKYUU.

[Tpumeps! MCIOMB30BaHUS MPOU3BOIHON UIS HAXOXKAEHHS HAMIIY4IIEro PEIleHWs B MPUKIAIHBIX 3amadax. Bropas
MPOU3BOJIHAS, €€ TeOMETPHUYECKUH U (U3NIecKrii CMBICI. HaxoxieHue ckopocTH uIs mpomecca, 3a1aHHoro GopMyIioi n
rpadukom.

IepBooOpa3nas u uHTerpan. IIpuMeHeHHe onpeneseHHOro MHTerpajia Juisl HaXOXKICHHs IUIOIagd KPUBOJMHEHHON
tpanenuu. ®opmyna Hetorona—1Jleiioauna. [IpuMeps! npruMeHeHns HHTerpaia B GU3HKE U TEOMETPHH.

Ipaxmuueckue 3ansamus

UncnoBass IOCIENOBAaTENbHOCTh, CHOCOOBI €€ 3aJaHMs, BBIYHCICHUS WICHOB IOCIefoBaTenbHOCTH. Ilpenen
MOCIIeJOBATEIFHOCTH. beckoHeuHO yOBIBalOImas FeOMeTpHIEcKast IPOrPECCHsI.

[IpousBogHas: MEXaHUYECKUH U T€OMETPUUECKUIN CMBICI IPOU3BOAHOM.

VYpaBHeHHe KacatenpHOW B obOmiem Buue. [lpaBunma u Qopmynsl nuddepeHIUpoBaHUsA, TaONUIa MPOU3BOIHBIX
JeMeHTapHBIX  (QyHKIui. HMccnemoBanme ¢QyHKOMHM ¢ TOMOMIBI0 Tpou3BoaHOW. HaxoxmeHwe HamOobIero,
HaMMEHBIIET0 3HAUCHNS U SKCTPEMAIbHBIX 3HAYeHUH ()yHKIHH.

Unrerpan u nepBooOpasnas. Teopema Herorona—1JleiiOnnna. [IpiMeHeHne MHTErpajga K BBIYUCICHUIO (QU3HYECKIX
BEJIMYUH U IJIOLIALEH.

YPABHEHWA N HEPABEHCTBA

VYpaBHEHHS M CHCTEMBI ypaBHEHHH. PannoHanbHBIE, HppalMOHAIbHBIC, ITOKAa3aTENbHBIE W TPUTOHOMETPHIECKHE
YPaBHEHUSI U CHCTEMBI.

PaBHOCHIIBHOCTH ypaBHEHUH, HEPABEHCTB, CUCTEM.

OCHOBHBIE TPHEMBI WX pemIeHus (pa3loKeHHe Ha MHOXHTEIH, BBEACHHE HOBBIX HEM3BECTHBIX, IOJCTAHOBKA,
rpadUUeCcKuid METON).

HepasenctBa. ParyioHanbHble, HppaloHalbHble, IOKa3aTedbHbIe U mpucoHomMempuyeckue HepaBeHcTBa. OCHOBHBIC
MIPUEMBI UX PEIIEHHS.

Hcnonp3oBanne CBOMCTB M rpadMKoB (YHKLUHMHA NpPU pEIICHWH ypaBHEHWH M HepaBeHCTB. MeEToJ HWHTEepBAaJOB.
N300paxeHre Ha KOOPAUHATHON INIOCKOCTH MHOKECTBA PEIIEHUN ypaBHEHUH U HEPABEHCTB C ABYMS IEPEMEHHBIMU U UX
CHCTEM.

IIpuxnaounvie 3a0ayu

[MpumeHeHne MaTeMaTHYECKUX METOJOB IS PEIICHHS COAEpKATeNbHBIX 3a/ad M3 Pa3NIMYHBIX o0nacTeil Hayku W
MPaKTUKH.

Wnrtepnperanus pe3ynbrara, y4eT pealbHbIX OTPaHUICHHUI.

Tpakmuyeckue 3anamus

KopHau ypaBaenuii. PaBHocuibpHOCTS ypaBHeHUit. [IpeoOpazoBaHue ypaBHEHH.

OCHOBHBIE IPHEMBI PELICHNs ypaBHEHNH. Penrenne ciucreM ypaBHEHHIA.



Hcnosnp3oBanue CBOWCTB U rpaduKoB GyHKIMI ISl peLICHHs ypaBHEHHH 1 HEPABEHCTB.

KOMBUHATOPHUKA, CTATUCTUKA Y TEOPHUSI BEPOSITHOCTEM DeMenTsl KOMOUHATOPHKH

OCHOBHBIC MOHATHS KOMOWHATOPUKH. 3aJayll Ha MOACYET YUCIIa Pa3MEIICHUH, IePEeCTaHOBOK, coueTaHuil. Perenne
3anmad Ha nepebop BapuaHtoB. Popmyna 6uHoma HeroTona. CBoifcTBa OMHOMHHAIBHBIX K0d(duimenToB. TpeyromsHuK
ITackamns.

OeMeHTHI TEOpUH BEPOATHOCTEH

CoObITHE, BEPOSTHOCTH COOBITHS, CIOKEHHE M YMHOXXCHUEC BEPOATHOCTEH. [lonsmue o Heszagucumocmu coOwbimull.
Juckpemuas cayuaiinas eenuuuna, 3aKoH ee pacnpeoenenus. Hucnogvle xapaxmepucmuku OUCKDEMHOU CAYYAUHOU
senuuunsl. [lonsimue o 3axone 6oIbUUX YUCel.

DJeMEHTBI MAaTEMAaTHYECKOM CTaTUCTHKH

[IpencraieHre naHHBIX (TaONHIBI, JUATPaMMBI, TPaQUKH), 2eHEPAIbHAL COBOKYNHOCHb, GblOOpKA, cpedHee
apugpmemuueckoe, meouana. [lonamue o 3a0a4ax MamemamuyecKol CMamucmuKuy.

Pewenue npakmuueckux 3a0au c npumenenuem 6epoSAMHOCMHbIX Meno00s.

Tpakmuueckue 3anamus

Hcropuss pa3BuTUs KOMOMHATOPHKH, TEOPHH BEPOSTHOCTEH M CTaTHCTUKH M HX pPOJIb B PasIUYHBIX cepax
YeNOBEUECKOW JKU3HeHesTenbHOCTH. [IpaBuna komOuHaTtopuku. PemmeHme KOMOWHATOpHBIX 3amad. PasmemeHws,
coueTaHMs U nepectaHoBKU. bunoM HetoToHa u Tpeyronbuuk Ilackand. Ilpuknaansle 3amaun.

Kinaccuueckoe omnpenenenne BEpOSITHOCTH, CBOMCTBA BEPOSITHOCTEH, TeopeMa O CyMMe BeposTHOCTEeH. Brruucnenue
BeposaTHocTel. [Ipuknanusie 3anaun. [IpencraBnenue yucnoBeIX faHHbIX. [IpukiagHbie 3a1a4u.

I'EOMETPUA

Hpmbze u njiockocmu 6 npocmpancmee

B3auMHOe pacroyioskeHHe JABYX MPSIMBIX B MPOCTpaHCTBE. [lapamiensHOCTh MpsiIMOi | MiockocTH. [lapaienbHOCTh
rwiockocted. [lepneHauKyIsIpHOCTh NPSIMON U IUIOCKOCTH. llepreHauKynsp M HakJIOHHAs. YTOJ MEXAy MpsIMOH H
IUIOCKOCTBIO. JIBYrpaHHbId yroj. YTon Mexy IIoCcKOCTIMHU. [lepreHanKyIIpHOCTh ABYX IIIOCKOCTEH.

I'eomeTpuyeckue mpeoOpa3oBaHUs MPOCTPAHCTBA: APAILICITBHBIN MEPEHOC, CHMMETPHS OTHOCHTENBHO TIOCKOCTH.

IMapamiensHOE IpoeKkTUpOBanue. [110wads opmoconanbHol npoexkyuu. V300paxeHre IpoCTPaHCTBEHHBIX QUTYP.

MHororpaHHUKH

Bepmmnsl, pebpa, rpaHl MHOTOTpaHHUKA. Pasgepmka. Muoeocpannvie yensi. Buinykivie muozoepannuxu. Teopema
Dilnepa.

[pusma. [psmas u Haxrounas npusma. [IpaBmisHas npusma. [apannenenumen. Kyo6.

IMupamuna. [lpaBunpHas nupamua. Y cedenHas nupamua. Tetpasap.

CumMeTpuu B Ky0Oe, B Tapajuleenunesie, B IpH3Me U MIpaMuse.

CeueHus Ky0a, IPU3MBI U THPAMHUJIBL.

[pencraBnenne o MpaBMIIFHBIX MHOTOTPAaHHHUKAX (TETpadape, Kyoe, OKTadape, TOAeKadApe U HKOCAdIPE).

Tena v TOBEPXHOCTH BPAILCHUS

Hmmuanp u koHyc. YcedeHHBIH KoHyc. OCHOBaHUE, BEICOTa, OOKOBas IOBEPXHOCTH, 0Opa3syromas, pa3BepTtka. OceBbie
CCUCHHUS U CEUCHUSI, TTapalIeIbHBIC OCHOBAHHIO.
[Iap u cepa, ux ceuenns. KacarensHast miockocts k chepe.

W3mepeHus B reoMeTpruu

O06bem u ero n3mepenue. MurerpansHas Gopmyna oobema.

®Dopmynsl 00beMa Ky0a, MPSIMOYTONIBHOTO MapauleNiennuieaa, Ipu3Mel, uinHapa. PopMysel odbeMa MHpaMHUIbI H
KoHyca. PopMyIBI IJIOIIAIH HOBEPXHOCTEH IIMINHIpPa 1 KoHyca. PopMyIisl 00beMa Iapa 1 rmionaau chepsr.

[Togo6wue Ten. OTHOICHUS MIIOIIAASH MOBEPXHOCTEH 1 00HEMOB TOOOHBIX TEIT.
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KOOp,I[I/IHaTLI 1 BCKTOPLI

[IpsimoyronbHast (IekapToBa) CHCTEMa KOOPAMHAT B IpocTpaHcTBe. DopMyna pacCcTOSHHSA MEXKTY ABYMs TOUKaMH.
YpaBHeHus chepsl, nioCKoCcmu U RPAMOLL.

Bekropsl. Monynb BekTopa. PaBeHcTBO BekTOpOB. Cll0’ke€HHE BEKTOPOB. Y MHOXKEHHUE BEKTOpa Ha uucio. PasnoxkeHue
BEKTOpa IO HAalpaBlICHUAM. YTosl Mexay IByMs BekTopamu. [Ipoeknus BekTopa Ha ocb. KoopauHaTsl BekTopa.
CkanspHoe IpOU3BEeIeHUE BEKTOPOB.

Hcnonp3oBaHue KOOpAUHAT ¥ BEKTOPOB IIPH PELICHUM MaTeMaTU4eCKUX U MPUKIIaJHbIX 3a/1a4.

Ilpakmuueckue 3anamus

[Ipu3Haku B3aUMHOTO PACHONOXKEHHS MPSAMBIX. YTON MeXIy NpsSMbIMH. B3anMmHOe pacronokeHHe NpsIMBIX U
miockocTel. IlepneHauKkyasp ¥ HakIOHHas K IUIOCKOCTH. YTOJ MEXAYy HpAMOM M IJIOCKOCThIO. TeopeMbl 0 B3aMMHOM
PacIoNokKEHHU NMPAMOH U IIIOCKOCTH. Teopema o Tpex MepHeHANKYIspax.

[Ipu3Haku 1 cBOICTBA NapasIeNbHbBIX U NEPIEHIUKYIIAPHBIX INIOCKOCTEH.

PaccrostHue OT TOUKH [0 IIOCKOCTH, OT MPSMOM JO IUIOCKOCTH, PAcCTOSIHUE MEXAY IIOCKOCTAMH, MEXKIY
CKPEIIUBAIOLINMHUCS NPSIMBIMH, MEXY NPOU3BOJIBHBIMY (DUI'YPaMU B IPOCTPAHCTBE.

[MapannensHOE MPOEKTHPOBAaHHE U €r0 CBOICTBA. Teopema 0 naowjadu opmocOHANbHOU NPOEKYUu MHO20Y2ONbHUKA.
BsanmHoe pacnionoxeHue IpoCTPaHCTBEHHBIX QUTYP.

Paznmmunble Buael MHOrOrpaHHHMKOB. Mx wm300paxkenms. CedeHHs, pa3BepTKM MHOTOTpaHHUKOB. [Diomans
HOBEpXHOCTU. Buapl cummerpuil B mpoctpancTBe. CHUMMETpUs Tel BpalleHUs U MHOTIOTPAaHHUKOB. Brrumcrnenue
Iomaneii 1 06beMoB.

Bexrtopsl. [eiicTBus ¢ BekTopamu. [lekapToBa cucTeMa KOOpAMHAT B IPOCTPAHCTBE.

YpaBHEHHE OKPYKHOCTH, CQephl, IUNIOCKOCTH. PaccrosiHue Mexay Toukamu. JIeHCTBHSA C BEKTOpaMH, 3aJaHHBIMU
koopanHatamu. CKalsIpHOE HPOU3BEACHHE BEKTOPOB. BekTopHOE ypaBHEHHE NPSMOH M IUIOCKOCTH. lcmomb3oBaHHe
BEKTOPOB IIPH I0KA3aTENbCTBE TEOPEM CTEPEOMETPHH.

Jnst BHEAyAUTOPHBIX 3aHATUI CTyJEHTaM Hapsly C PeIICHHEM 3a[ad U BBINOIHEHHUS MPAKTUYECKUX 3aJaHUH MOXKHO
HPEUIOKUTh TEMbI UCCIIE0BATEIbCKIX U peepaTHBHBIX PaboT, B KOTOPBIX BMECTO CEpHH OTAEIBHBIX MEIKHX 3a7ad U
YIpaKHEHUH MpeIaraloTcs CIOKETHBIC 33JaHUs, TpeOyroUue ATUTENbHOW paboThl B paMKax OJHON MaTeMaTHYeCcKOi
CUTYyalluH. DTH TEMBI MOTYT OBITh KaK MHAMBUIYAILHBIMH 3aJaHUSIMH, TaK U TPYINIOBBIMU JJISI COBMECTHOT'O BBITIOJTHEHHS
HCCIIEIOBaHMUS.

IIpumepnvie memut peghepamoe (00Kk1a008), uccied08amerbCKux RPOEKmos

. HenpepsiBHble 1podu.
. IIpuMeHeHue CIIOKHBIX TPOLIEHTOB B 9KOHOMHUYECKHX pacyeTax.
. [TapannensHOE POEKTHPOBAHKE.
. CpenHue 3HaYeHUS U X TPUMEHEHHE B CTATUCTUKE.
. BekTopHoe 3aganne npsMbIX U IJIOCKOCTEH B IPOCTPAHCTBE.
. CrnoxeHue TapMOHUYECKUX KOJICOaHHI.
. I'paduueckoe penieHre ypaBHEeHUI 1 HEPaBEHCTB.
. IIpaBuiibHBIE U MOTYNIPABUIbHBIE MHOTOTPAHHUKH.
. Konndeckue ceueHus U UX IPUMEHEHHUE B TEXHUKE.
. [Monstue nuddepeHnyana u ero NPUIOKESHUSL.
. CxeMbl TOBTOPHBIX HCTIBITaHUi beprysim.
. HccnenoBanue ypaBHEHUI M HEPABEHCTB € TAPaMETPOM.

TEMATHYECKOE IINTAHUPOBAHUWE

ECTECTBEHHO-HAYYHBIN IPO®WUJIb IPO®PECCUOHAJIBHOTO OBPA30BAHUS

[Ipu peanusanun coaepxanus o0IeoOpa3oBaTeNnbHOI yueOHOH TUCHUIUINHEI «MaTteMaTHKa» B MpejeliaX OCBOCHUS
OIIOII CITO Ha 6a3e ocHOBHOTO 0011ero 006pa3oBaHus ¢ MOIydeHHeM cpeaHero obuiero oopaszosanus (ITIIKPC, TIIICC3)
MaKCHUMalbHasi yueOHas Harpy3ka 00yqaromixcst COCTaBISIET:

* 1o crnemuansHOCTSIM CIIO ecrecTBeHHO-HaydHOTO Hpodumst — 285 yaca, U3 HUX ayAuTOpHas (00s3aTenbHast)

Harpyska oOydaroliuxcsi, BKIIouYas npaktuueckue 3aHaTus, — 190 4acoB; BHeayAWTOpHAs CaMOCTOSTEIbHAs
pabota cTyneHTOoB — 78 4acoB.
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TEMATHYECKHWH IIJIAH

HavMeHOBaHMue TeMm MaxkcuMasibHasa KommuecTBO ayIMTOPHHEIX YaCOB NpPKU CamocToATeNbHAA
Harpy3ka ouHOM Qopme pabora
Bcero Ha npakTuueckue
pPaboTEL
3 2 - 1
Beenenune
15 10 4 5
1. PazBuTHe NOHATHUS 0 YHCIeE
12 8 4 4
2. ®yHKUHUH, CBOIicTBA, rpadguKu
36 24 10 12
3. KopHu, cTenenu u jorapumsl
18 12 2 6
4. TpuroHomeTpuyeckue GyHKIUH
5. Tpuronomerpuyeckue 2 6 2 3
YpPaBHeHUs
12 8 2 4
6. IIpeodpa3oBanue
TPUIOHOMETPHYECKHX BbIPAKECHU
48 32 18 16
7. Hayai0 MaTeMaTH4€CKOI0
aHa/Iu3a
8. 11 27 18 6 9
. [IpsiMble M IVIOCKOCTH B
NPOCTPAHCTBE
30 20 8 10
9. BeKTOpHI M KOOPAHHATHI
24 16 10 8
10. UuTerpaJ u ero npuMeHeHue
11. MHOTrOrpaHHUKH U KpYIJIble 21 14 4 7
Tesa
12 8 2 4
12. Kom0uHaTopuka
13. DaeMeHTHI TEOPUH 9 6 2 3
BEPOSITHOCTEN U MaTeMaTH4eCKOi
CTATUCTUKH
9 6 4 3
14. YpaBHeHHsI 1 HEpaBeHCTBA.
VTororasa arTecrauusa B dopMe mudbepeHUMPOBAHHOTO 3adé€Ta
285 190 78 95

Bcero

Peasm3anmsi paGodeil mporpaMMsbl pelycMATPUBAeT B LeJISIX pealM3allMi KOMIETEHTHOCTHOI'O MOAX0AA:

-HCTIONIb30BaHNE B 00pa30BaTENbHOM IIPOIECCe AKTHUBHBIX M WHTEPAKTUBHBIX ()OPM TIPOBEIEHHS 3aHATHI
(KOMITBIOTEPHBIX CHMYJIAILMH, AENTOBBIX M POJEBBIX WIP, pa3bopa KOHKPETHBIX CHUTYallli, NMCHXOJOTMYECKHX M HHBIX
TPEHHUHTOB, TPYNIOBBIX AUCKYCCHI) B COYETAHNH C BHEAYIUTOPHOH paboTOH Il (POPMHPOBAHUS W PA3BUTHUS OOIINX H
podeccHOHATEHBIX KOMIICTEHIIUH 00yJaromuxcs;

-BBINOJIHEHNE OOYYAIOIIMMUCS MPAKTUUSCKUX 3aHATHH, BKIIOYAs KaK 00s3aTeNbHBbII KOMIOHEHT MpPaKTHYECKHe
3aJJaHUS C UCTIOJIb30BaHUEM IIEPCOHATIBHBIX KOMITBIOTEPOB

-yeTkoe (OpMyIUpOBaHHE TpPEOOBaHMH K pe3ysNbTaTaM HMX OCBOCHHS:

IPAKTUICCKOMY ONBITY, 3HAHUAM U YMEHUAM
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OKoHYaHue maoauybl

XAPAKTEPUCTHKA OCHOBHBIX BUJI0OB YUYEBHOM JESTEJILHOCTH OBYUATOIIINXCS

Copep:xanue 00yueHus1

XapaKTepucTHKA OCHOBHBIX BH/IOB J1€SITEJILHOCTH CTY/IEHTOB (Ha YPOBHE y4eOHbBIX
JnecTBUiA)

BBenenue

O3HaKOMJIEHHE C POJIbI0 MATEMATHKH B HAYKE, TEXHUKE, JKOHOMHUKE,
I/IH(l)OpMalll/IOHHLIX TEXHOJOIrusAX 1 HpaKTI(I‘lECKOﬁ JAeATEJIbHOCTH.
O3HaKOMJIEHHE C HeJsIMHU U 3aJa4aMi U3YUYCHUS MATEMAaTHKHU NMIPHA OCBOCHUH
npodeccuii CI10 u cnenuansuocreii CI1IO

AJITEBPA

Pa3BuTHe MOHATHS 0 YHCTIE

Boinosnenue apugmeTuyecKuxX AeiCTBHIL HA/l YUCIAMH, COYeTasd YCTHbIEC H
NMHUCbMEHHbIE IPUEMBI.

Haxo:xnenne npu0aInKeHHbIX 3HA4YCHUI BeJIHYUH U NOTPELIHOCTEl BbIYMCICHUIH
(a0COJIIOTHOI M OTHOCUTEJILHOI1); CPABHEHHE YU CI0BbIX BbIPAKEHHI.
Haxo:xnenne omnéok B npeoGpa3oBaHUAX U BIYUCICHUSX (OTHOCHTCS KO BCeM
IYHKTAM IPOrpaMMbl)

Kophu, crenenn, jorapugpmsi

O3HakoMJ/IeHHE C IOHSAATHEM KOPHSI N-i cTeNneHU, CBOIICTBAMHU PaKAJIOB U
NMPaBUJIAMH CPABHEHHS] KOPHEIA.

®DopMyJMpoOBaHUe onpeaeeHUsI KOPHS U CBOIiCTB KOpPHell. Borunciaenune u
CpaBHeHUE KOPHe, BbINOJHEeHUE NPUKUAKU 3HaUYeHust KopHs. [Ipeodpa3oBanue
YHCJIOBBIX U OYKBEHHBIX BbIPA:KeHHH, COlepKalMX PAIUKAJIbI.

Breinosnenue pacueroB no popmyJiam, coiep:KaliuM PaguKaJbl, OCY IeCTBIISIS
He00X0AUMbIe MOJCTAHOBKHU U npeodpa3zoBanus. OnpenejieHue paBHOCHIbLHOCTH
BbIpaskeHHii ¢ paaukanamu. Pelmenue nppanuoHajabHbIX ypaBHEHMIA.
O3HaKOMJIEHHE C TIOHATHEM CTENEHH C IeiCTBUTEIbHBIM MOKAa3aTeJIeM.
Haxo:kaenue 3HayeHmii cTenenu, MCMoJIb3ysl IPU HEOOXOAUMOCTH
HHCTPYMEHTAJIbHbIE CPeACTBA.

3anucpiBaHHe KOPHSI N- cTeNeHH B BU/IE CTENEHH ¢ IPOOHBIM MOKa3aTeleM U
HA000POT.

®opMyJMpOBaHUe CBOICTB cTeneHel. Boluuciienne creneteii ¢ pauMoHaJbHbIM
NnoKa3aTejeM, BbINOJHEeHe NPUKUAKY 3HAYEHHsI CTeNeHH, CPAaBHEHHE CTeNeHeil.
IIpeoOpa3oBanue YUCJIOBBIX U OYKBEHHBIX BbIPAKeHUIl, COJePKAIIMX CTENEeHH,
NpuMensisi cBoiicTBa. Pelrenue nokasareibHbIX ypaBHEHMIA.

O3HakoMJ/IeHHe ¢ IPMMEHEeHeM KOpPHeil U cTeneHeli NpH BIYKUCIEHUH CPEAHUX,
JeJIeHUH O0Tpe3Ka B «30JI0TOM ceueHun». PelieHne NpUKIaIHBIX 3a/1a4 HA
CJIQKHBIE IIDOIEHThI

IIpeo6pa3zoBanmue ajre-
OpanmyecKnX BhIPAKEeHHUI

Buinosinenue npeodpa3oBanuii BoIpaskeHUi, npuMeHeHue GopmMyJi, CBI3aHHBIX
€O CBOICTBAMHU cTemneHel u Jorapugmos.

Omnpenesienue 06,1acTH J0MyCTUMBIX 3HAYEHU JJOrapu(pMUUECKOro BbIPAKEeHHSI.
Pemenue jorapupmMmuyeckux ypaBHeHHil

OCHOBBI TPUTOHOMETPUUN

OcHOBHbBIE OHSATHS

M3ydeHue pagaHHOr0 MeTO/Ia H3MepPeHHs YIJI0B BpallleHusl H HX CBS3H ¢
rpaaycHoii mepoii. U300pakeHue yriioB BpalieHHsl HA OKPYKHOCTH, COOTHeCeHue
BeJIMYHHBI YIJ1a C er0 PacnoJo:KeHHeM.




Copep:xanue 00y4eHus1

XapaKTepuCcTHKA OCHOBHBIX BH/IOB JeSITEJILHOCTH CTY/IEHTOB (Ha YPOBHE Y4eGHbBIX
e cTBUiA)

DopMy/IHpOBaHMeE ONpe/esIeHHiT TPUTOHOMETPHYECKUX QYHKIUIA IS yIi10B
MOBOPOTA U OCTPBIX YIJIOB NPSMOYT0JbHOI0 TPEYroOJIbHUKA H 00bSICHEHHE X
B3aHMOCBSI3H

OCHOBHBIE TPHTOHOMeE-
TpPHYECKHEe TOXKIeCTBA

IIpumMeHeHHe OCHOBHBIX TPUTOHOMETPHYECKHX TOXKAECTB /I BbIYHCICHHSI
3HAYEeHH TPUTOHOMeTPUYeCKHX (PYyHKUMI 10 OAHOM U3 HUX

IIpeodpa3oBanus npo-
cTeHIIUX TPUTOHOMETPH-
YeCKHX BbIPAKECHUIH

N3yyenne ocHOBHBIX (hopMyJ1 TpUTOHOMeTPHH: GOPMYJIbI CJIOKEHUS, YIBOECHHUS,
npeodpa3oBaHusl CyMMbI TPUTOHOMETPHYECKUX QYHKIMIi B IPOM3BeeHUE U
NMpou3BeIeHUsI B CyMMY M IPUMEHEeHMe NIPH BbIYHCIeHHH 3HAYEHUs
TPUTOHOMETPHYECKOI0 BHIPAKEHUsI U YIPOILLEHUS ero.

O3HaKOMJ/IEHHE €O CBOIiCTBAMM CHMMETPHH TOYEK HA eIMHUYHOI OKPYKHOCTH U
NpUMeHeHHe HX VISl BbIBO/Ia ()OPMYJ1 IPUBeEIeHHUs

IIpocreiinine TpUroHo-
MeTpHYecKHe YPABHEHHS U
Hepagencmea

Pemienne no popmysiaMm u TPUTrOHOMETPUYECKOMY KPYIY IPOCTeif IUX
TPHTOHOMETPUYECKUX YPABHEHHI.

IIpumeHeHne 00UX METO0B PeLICHHs YPABHEHUI (IPHBeJeHNe K JIMHeIHOMY,
KBaJPaTHOMY, METO/ Pa3JI0:KeHHUs] HA MHOKHTE/IU, 3aMeHbI IIepeMeHHOi) Ipu
pellleHUU TPUTOHOMETPHYECKUX YPAaBHEHUI. YMeHHe 0TMe4YaTh Ha Kpyre

DENICHUA NMDOCTEUIINX TDUTOHOMETDHYCCKMX HEDABCHCTB

ApKCHHYC, aDKKOCHHYC,
ApPKTaHIeHC YHCIa

O3HakoMJ/IeHHE C IOHATHEM 00PATHBLIX TPUTOHOMETPUYECKUX QYHKIMIA.
N3yuyenue onpenejeHUl apKCHHYCa, AaPKKOCHHYCA, APKTAHT€HCA YHCJIa,
(opmympoBanue ux, H300pazkeHUue HA eJUHHYHON OKPYKHOCTH, IPUMEHEHHE
NIPHU penieHnN YpaBHEeHUi

®YHKIAA, UX CBOMCTBA U TPAOUKH

DyHKIUH.
ITonsiTHE 0 HENPEPBLIBHOCTH
bynkuun

O3HakoMJ/IeHHe ¢ IOHSITHEM NepeMeHHOii, TpuMepaMH 3aBHCUMOCTel Meskay
nepeMeHHbIMH.

O3HakomJ/IeHHe ¢ MOHsITHeM rpaduKa, onpeaeleHHe NPHHALIEKHOCTH TOUKH
rpaduky pynxuun. Onpesaesienue no ¢popmyie npocreiiuieil 3aBUCHMOCTH, BH/Ia
ee rpaguka. Boipaxxenue no ¢gopmyie 01HOI nepeMeHHON Yepe3 Apyrue.
O3HakomJ/IeHHe ¢ onpeaesieHneM GyHKuuu, popmynupoBanue ero. Haxoxaenue
00J1acTH onpeesieHHs: U 00J1aCTH 3HaYeHHil GyHKIUHU

CpoiicTBa pyHKIHH.
I'paguyeckast unTEp-
nperauus. [Ipumepsni
(yHKUMOHANBHBIX 3a-
BHCHMOCTe B peabHbIX
npoueccax M siBJIeHHAX

O3HakomJieHHe ¢ npuMepamMu GyHKUMOHAJIbHBIX 3aBUCHMOCTEH B peajbHbIX
npoueccax 3 CMesKHbIX AHCHUIINH.

O3HakoMJIeHHe ¢ I0Ka3aTeJbHBIMH paccyKIeHHsIMH HEKOTOPBIX CBOICTB
JIMHEHHOM M KBaAPAaTHYHON (PYyHKUMIA, IPOBe/leHNe Hccle10BAHNUs JTUHEIHO,
KYCOYHO-JIHHeiiHOH, IPO0OHO-THHeHOIl 1 KBaApaTU4YHOMH GyHKIMIi, mOCTpoeHue
ux rpaguxos. [Toctpoenne u urenue rpagukos pynkuuii. Uccienopanue
pyHkumun.

CocraBiieHHe BUI0B (PYHKIMIA 110 JaHHOMY YCJIOBHIO, PellleHHe 32124 Ha
IKCTPEMYM.

BoinosineHue npeodpa3oBanuii rpaguka GyHKUUU

OopaTHbIe QyHKIUH

N3ydenue nonamusa o6pammuoit pynkyuu, onpeielieHue BUIa U nocmpoenue
epaguxka oopamnuoit hynkyuu, Haxoxncoenue ee o61acmu onpedeneHusn u
oonacmu 3navenuii. llpumenenue cBoiicTB GyHKIMI NPU HCCIeIOBAHUN
YPaBHEHHU M pellleHHH 3a1a4 Ha IKcTpeMyM. O3HAKOMJIEHHE ¢ TOHATHEM
CJI0KHOM GyHKIMHU

CreneHHble, NOKa3aTelbHbIE,
Jorapupmuyeckne u
TPUIrOHOMeTpHYeCKHe
¢ynkuun. O6paTubie
TPUTrOHOMeTpHYeCKHe
byskuun

Boruncienne 3HaueHu pyHKIMIA 110 3HAYeHHIO aprymMenTa. Onpenesienue
TOJI02KeHUs TOYKH Ha rpaduke 1o ee KOOPAUMHATAM M HA000POT.
Hcnoab3oBaHue cBoCTB GyHKIMI VI CPAaBHEHUs 3HAYEHUH cTeneHel u
Jorapu¢pmos.

IlocTpoenne rpa)MKoOB cTeNEeHHbIX U JorapupmMuyecKux GpyHKIM.
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IIpooonscenue madnuysl

Copep:xanue 00y4eHHs1

XapaKkTepuCTHKA OCHOBHBIX BH/IOB J€ATEJILHOCTH CTY/IEHTOB (HA YPOBHE y4eOHBIX
el cTBU)

Pemenne noka3aTeJbHbIX H J10rapuMUYECKHX YPABHEHUI M HEPABEHCTB 110
H3BECTHBIM AJITOPUTMAM.
O3HakoMJ/IeHHe ¢ IOHSITHEM HelpepbIBHOI nepuoanyeckoii pyHknuu,
(hopmyMpoBaHue CBOICTB CHHYCA H KOCHHYCA, IOCTPOeHHe HX Irpa¢uKoB.
O3HakoM/leHMe ¢ TNOHATHeM TapMOHHYeCKHX KoJe0aHMii W mnpuMepamy|
rapMOHHMYECKHX KoJ1e0aHWil 1JIsi ONMHCAHWs NpoLeccoB B (u3MKe H IPYyrux
00J1aCTSIX 3HAHMSI.
O3HakoM/leHMe ¢  NOHATHeM  pa3pbIBHON  NepHoguYecKkoil  QyHKIMH,
(bopmyIMpoBaHMe CBOICTB TAHTeHCA M KOTAHTeHCa, IOCTPOeHHEe X rpaduKoB.
IIpumenenue coiicTB GyHKUMI VI CPABHEHHUsI 3HAYEHUH TPUTOHOMe-
TpH4YecKHX GyHKIHUH, pellleHUs] TPUTOHOMEeTPHYeCKHX YPABHEHHU.
Ilocmpoenue zcpagpukog o6pamuvix MPUZOHOMEMPULECKUX PYHKYUIL U
onpedenenue no zpaukam ux ceoiicme.
BrinosiHeHue npeodpa3oBaHusi rpaguKoB

HAYAJIA MATEMATHYECKOI'O AHAJIM3A

IocaenoBaTe IbHOCTH

O3HakoMJ/IeHHe ¢ IOHSITHEM YHCJI0BOH MOC/Ie0BaTeJIbHOCTH, CIIOCO0aMHu ee
3aJ]aHUs, BBIYHCJICHUSIMH ee YJIeHOB.

O3HaKomneHue c NOHAMUEM npedena nocie008ameabHoCmu.
O3HakoMJ/IeHHe ¢ BBIYHCIEHHeM CyMMbI 0€CKOHeYHOr0 YHCJI0BOro Psiia Ha
npuMepe BIYHCIEHHSI CyMMbI 0eCKOHEYHO yObIBaloleil reoMeTpHyecKoii
NporpeccH.

Pemenne 3aga4 Ha npuMeHeHne GopMYJIbl CYMMBbI 0€CKOHEYHO yObIBaloLIeit
reoMeTpHYecKoii mporpeccuu

IIpousBoanas u ee npu-
MeHeHHe

O3HakoMJ/IeHHE C IOHATHEM NPOM3BOIHOM.

N3yuyenue u ¢popMy/1upoBaHHe ee MEXaHHYECKOI0 H T€OMETPHYECKOI0 CMbIC/IA,
H3y4YeHHUe AITOPUTMA BbIYUCICHUS NIPOU3BOJHOI HA IPUMepe BbIYHCIICHUS
MI'HOBEHHO# CKOPOCTH M YIJIOBOro Ko3(puuueHTa KacaTeJbHOM.
CocTaBiieHHe YPAaBHEHHs KacaTe/1bHOM B 0011eM BH/e.

YcBoenue npaBui JugdepeHIUPOBaHNs, TA0IULBI IPOU3BOJHBIX
3JIeMeHTAPHBIX GYHKIMIA, IpuMeHeHne 115 AU depeHnupoBanus GpyHKIMIA,
COCTABJICHHS] YPABHEHHS KACATEIbHOM.

N3yuyenue TeopeM 0 CBSI3M CBOMCTB (DYHKIUU U IPOM3BOJHOM, (POPMYJIHPOBKA
HX.

IIpoBenenue ¢ MOMOIIbIO MPOU3BOAHOI Hccae0BaHUs (PYHKIINHU, 32 JaHHOT
¢opmy.ioii.

YcraHoB/eHHe CBA3H CBOCTB (YHKIMU U NPOU3BOIHOI N0 nX rpadgukam.
IIpuMeHeHne IPON3BOAHOI ISl pellleHUs 32124 HA HAXO0XK/IeHHe Hau0oJIb1Iero,
HAHMeHbIIero 3HaYeHUs M Ha HAXO0kK/IeHHe IKCTpeMyMa

IlepBooOpa3Has U MHTerpaja

O3HaKoOMJ/IeHHE C IOHATHEM MHTErpajia u NepBoodpPa3Hoii.

N3yuyeHune npaBujia BLIYHCJIEHHS IEPBO0Opa3Hoii n Teopembl Hbl0TOHA—

JlelioHnIa.

Pemenne 3aqa4 Ha cBSAI3b MEPBOOOPA3HOI U ee MPOU3BOIHON, BHIYNCIEHIE
NepBoo0pPa3HO 1JIsl JaHHOMH (PYHKLMH.

Pemenne 3aqa4 Ha MpUMeHeHNe HHTETPaJa JJisl BBIYUCIeHUS GU3HIECKHX
BeJIMYMH | IJI0IIAxei

YPABHEHUSA U HEPABEHCTBA

YpaBHeHMSI H CHCTEMBI
ypaBHenuii HepaBencrBa u
CHCTeMbI HEPABEHCTB C IBYMs
nepeMeHHbIMHU

O3HaKoOMJIEHHE C l'lpOCTef/iI]JI/lMPl CBCACHUSIMHU 0 KOPHAX aﬂreﬁpauqecknx

ypaBHeHm‘i, NMOHATUAMM UCCJICAOBAHUA ypaBHeHI/lﬁ H CUCTEM ypaBHeHI/lﬁ.
"3y‘-lelll/le TEOPUHU PABHOCUWIBHOCTH ypaBHeHm‘i H ee¢ NMPUMCHECHUS. "0BTOpeHHe
3amucCu peuieHust CTAaHAAPTHBIX ypaBHeH“ﬁ, npueMoB npeoﬁpasoBaHnﬂ

ypaBHelmii AJISl CBEICHUS K CTAHAAPTHOMY YPABHEHHUIO.
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Ilpooonscenue madnuyvl

Copep:xanue 00y4eHus1

XapaKkTepuCTHKA OCHOBHBIX BH/IOB J€ATEJILHOCTH CTY/IEHTOB (HA YPOBHE y4eOHBIX
JnecTBUiA)

Pemienne panuoHa/IbHbIX, HPPALHOHAJIbHBIX, I0KA32TEIbHBIX U
TPHUTOHOMETPHYECKUX YPABHEHMI1 M cHCTEM.

Hcnonb3oBanue cBoiicTB ¥ rpagukoB (pyHKIMIA 1151 pelieHUs] yPaBHEHHUIH.
IloBTOpEHUE OCHOBHBIX IPUEMOB PELICHUS CUCTEM.

Pemienne ypaBHeHuii ¢ npuMeHeHHeM BeeX IPHEMOB (Pa3/10:KeHUus Ha
MHOKHTE/IU, BBEJICHUSI HOBBIX HEM3BECTHBIX, I0JCTAHOBKH, rpaduyeckoro
MeToAa).

Pemienne cucreM ypaBHEHHUI ¢ NIPHMEHEHUEM Pa3JIMYHBIX CIIOCO00B.
O3HakoMJ/IeHHE ¢ 00IIMH BONIPOCAMH PellIeHHs] HEPABEHCTB U HCIO/Ib30BAHUE
cBoiicTB 1 rpagukoB pyHKIMII IpH pelieHUH HepaBeHCTB. Pelienne HepaBeHCTB
H CHCTEM HEPABEHCTB ¢ IPMMEHEHHEM Pa3JIMYHbIX CIIOCO00B.

IIpuMeHeHne MaTeMATHYECKHX METOL0B /LISl PELICHHS COAePKaTeIbHbIX 32124
M3 Pa3IMYHbIX 00/1acTeil HAayKH M NpaKkTuku. UHTepnpeTnpoBaHue pe3yibTaTOB
€ Y4€TOM peajibHbIX OrpaHHYeHMI

3JEMEHTBI KOMBUHATOPHUKH, TEOPUM BEPOATHOCTEN U CTATUCTHKH

OCHOBHbIE OHATHS
KOMOMHATOPUKHU

H3yyenue npaBu/jia KOMOMHATOPUKHU U NPUMEHEHHeE NIPU PellieHH U
KOMOMHATOPHBIX 3a/1a4.

Pemrenue KOMOMHATOPHBIX 32/1a4 METO/10M Nepedopa U M0 MPABUJIY YMHOMKEHUSI.
O3HakoMJ/IeHHe ¢ TOHATHAMH KOMOUHATOPUKH: pa3MellleHUsIMU, COYeTAHUSIMM,
nepecTaHoBKaMu U (popmysiaMu 1Jis1 UX BbruucjaeHust. O0bsicHeHUE U
npuMeHenne Gpopmy.1 Jisl BbIYUCIEHHS] pa3MellleHUii, IepecTaHOBOK U
COYEeTAHUI NMPH pelIeHUuH 3a1a4.

Osnakomjienne ¢ 6uHomom Hurotona u tpeyroiasuukom Iackans. Pemenue
NMPAKTHYECKHUX 32/1a4 ¢ HCMOJIb30BAHUEM IOHSITHI U PaBUJI KOMOMHATOPUKH

DJIeMeHThbI TEOpHH
BepoOsSITHOCTEl

H3yyenue KjiaccuyecKkoro onpe/ejeHusi BepOsTHOCTH, CBOICTB BEPOSITHOCTH,
TeopeMbl 0 CyMMe BeposITHOCTEI.

PaccMoTpeHune npuMepoB BbIYMC/IeHUsI BepOsiTHOCTel. Pemenne 3agay Ha
BbIYHC/JIeHHE BEPOSITHOCTEN COOBITHI

IIpeacraBienue JaHHBIX
(TaldJMIbI, IMATPAMMBI,

rpadpuku)

O3HaKkoMJIEHHE C NpeaACTaBJICHUEM YUCT0BLIX JAHHBIX U UX XapPaKTCePUCTUKAMHU.
Pemenue NPaKTHYC€CKUX 3a4a41 Ha oﬁpaﬁoTKy YUCJIOBBIX JAHHBIX, BBIYHC/ICHUE
HX XAPAKTEPUCTUK

IF'EOMETPUA

IpsiMble U IIOCKOCTH B
MPOCTPAHCTBE

DopMyJMPOBKA U NPUBEAEHUE I0KA3aTEIbCTB NPU3HAKOB B3aUMHOI'0
pacnoJioxkeHusi MPSIMBIX U IJIOCKOCTell. Pacmo3naBanue Ha yepTe:kax U MoJeIsAX
Pa3JMYHBIX CJIy4YaeB B3aHMHOI0 PacHoJIOKeHUsI MPSIMBIX H IIOCKOCTEi,
apryMeHTHPOBaHUeE CBOUX Cy:KAeHUi. @opMyTupoBaHue onpeaeaeHuii,
TMPU3HAKOB M CBOWCTB Mapa/iieIbHbIX U MePHeHINKYJIAPHBIX MJIOCKOCTEH,
JBYTPAHHBIX U JUHEHHBIX YIJI0B.
BrinosHeHne MNOCTPOEHUS YIJIOB MEKIY NMPSIMbIMHU, MPSIMOH U IJI0CKOCTBHI0, MEKAY]|
MJIOCKOCTSIMM 110 ONUCAHUIO M PACTIO3HABAHNE UX HA MOJEJISIX.
IIpuMeHeHUe NPU3HAKOB U CBOICTB PacIoJioKeHUs NMPSIMBIX U MJI0CKOCTEl mpu
pelleHNH 3a1a4.
H300pakeHne Ha PUCYHKAaX H KOHCTPYMPOBaHUE HA MO/IeJISIX NMepPNeHANKYISIpPoB
M HAKJIOHHBIX K MJIOCKOCTH, MPSIMBIX, NapaLJIeJbHbIX IJIOCKOCTEN, YIJI0B MEXKIY
MPSAIMOIi ¥ MJIOCKOCTHIO M 000CHOBAHME NMOCTPOEHHUSI.
Pemrenue 3a1a4y Ha BbIYHCJIEHHE TeOMeTPHYECKHX BeTUYMH. ONHChHI- BaHUe
PACCTOSIHUSA OT TOUYKH /10 MVIOCKOCTH, OT NPSIMOii 10 MJIOCKOCTH, MEKIY
IUIOCKOCTAMH, MEKAY CKPeIlMBAIOLIIUMHCS NPAMBIMH, MeK1y NPOU3BOJIbLHBIMU

¢urypamu B npocTpaHcrse.
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IIpooonscenue madnuysl

Copep:xanue 00y4eHus1

XapaKkTepuCTHKA OCHOBHBIX BH/IOB J€ATEJILHOCTH CTY/IEHTOB (HA YPOBHE y4eOHBIX
JnecTBUiA)

@opMyJIHPOBAHUE H JOKA3BIBAHUE OCHOBHBIX TEOPEM 0 PACCTOSIHUSAX (TeopeM

CylIeCTBOBaHUsI, CBOHCTBA).

HN300paxxkeHue Ha YepTe:KaAX H MOAEISAX PACCTOSIHUSA U 000CHOBaHHE CBOMX

cys:aeHnii. OnpenejieHue 1 BbIYUCICHHE PACCTOSIHUI B IPOCTPaHCTBE.

IIpumenenne ¢popmy.1 1 TeopeM IVIAHUMETPHH /15 PELICHHUSA 32124,
O3HakoOMJ/IeHHE ¢ MIOHATHEM NaPAJLIeJIbHOI0 NPOCKTHPOBAHMSA H €r0 CBOHCTBAMU.
Dopmyarupoeanue meopemvl 0 RNAOUWAOU OPMO2OHANLHOU NPOEKYUU
IMHO020y201bHUKA .

IIpumeHenne Teopuu AJ1s 000CHOBAHUS NOCTPOEHMIT M BLIYMCJICHMIA.

ApryMeHTHpPOBAaHME CBOUX CYKJACHMI1 0 B3aHMHOM PacIoJI0KeHUH

MHororpaHHuUKH

OnucaHue M XapaKTepHCTHKA Pa3JUYHbIX BUI0B MHOTOTPAHHHKOB,
nepevyucaeHHe UX 3JeMEHTOB U CBOICTB.

M300pakeHne MHOTOIPAHHMKOB M BbINOJHEHHe IOCTPOEHHsI HA H300PaskeHUAX U
MOJeJISIX MHOTOTPAHHHKOB.

BrIuncienne JIMHEHHBIX 371eMEHTOB H YIJIOB B IPOCTPAHCTBEHHbBIX
KOHGUrypanusx, apryMeHTHPOBAHUe CBOMX CY:KIeHU. XapaKTepuCTHKA H
H300pakeHUe CeYeHUS,PA36EPM KU MHO202PAHHUKOG, BBIYHCIICHUE IO el
TOBEPXHOCTEH.

IlocTpoeHue mpocTeiluX ceyeHuil Kyda, mpu3mMbl, nupamuasl. [Ipumenenue
(¢axkToB U cBeleHUIi U3 IVIAHUMETPHH.

O3HakoMJ/IeHHe ¢ BHIAMH CHMMeTpPHii B IpocTpaHcTBe, OPMY.JIMPOBAHHE
onpejieJieHUi U CBOMCTB. XapaKTepUCTHKA CUMMETPHH TeJl BPALLEeHHUA U
MHOIOrPAHHUKOB.

IIpuMeHeHue cBOMCTB CHMMeTPHUM NPH pelieHuM 3a1a4. Mcnosb3oBanue
NpuoOpeTeHHbIX 3HAHUI IS MCCIeIOBAHUS U MO/ TUPOBAHUS HECI0KHBIX
3ajay.

M3006paskeHne 0CHOBHbIX MHOTOTPAHHHKOB M BbINOJTHEHHE PHCYHKOB 0O

Tenamn MOBEPXHOCTH
BpalmieHust

O3HaKOMJIeHHE C BUIAMHU TeJl BpalleHns, (JopMyIMpPOBaHUE UX ONpeaeTeHuil 1
CBOWCTB.

DopmMyJIHPOBAHHE TEOPEM O CEUYEHHH INAPA MIIOCKOCTHI U MJI0CKOCTH,
KacaTeJbHOM K cdepe.

XapaKkTepucTHKA H H300pakeHHe TeJl BpallleHHsl, UX Pa3BePTKH, CeYeHHUs .
Pemenne 3aa4 Ha MOCTPOEHHE CeYEHUIl, BLIYUCIEHNE JINH, PACCTOSIHHIA, YIJIOB,
mwiomaneii. [I[posenenne noka3aTeILHBIX paccy:KIeHHI PHU pelIeHUH 3a1a4.
IIpuMeHeHme CBOWCTB CHMMETPHH NMPH PelIeHUH 324 HA TeJIa BpalleHus,
KOMOMHALINIO TeJI.

M306pakenne 0CHOBHBIX KPYIJIBIX TeJI H BbINOJTHEHUE PUCYHKA MO YCJIOBHIO
3a1a4M

I/I3Mepemm B reoMmeTpuu

O3HakoMJ/IeHHE C TOHATHAMH IJIOIAIH U 00beMa, aKCHOMAMH M CBOliCTBaMU.
Pemenne 3a7a4 Ha BbIYMCJICHHE IJIOMAeH JIOCKUX (PUIYP ¢ NPUMEHEHHeM
cooTBeTCTBYIOLIUX opMy H pakToB U3 NiIaHNMeTpuH. U3ydyeHune TeopeM o
BbIYMCJIEHHH 00bEMOB NPOCTPAHCTBEHHBIX TeJl, PellieHHe 3224 Ha IPUMMeHeHHne
(opmys BeruncieHust 00bemMoB. U3yuenue popmyJ1 1Jist BBIYHCICHUS MUI0LA el
NMOBEPXHOCTell MHOTOrPAHHHMKOB H TeJl BpallleHHUsl.

O3HakoMJ/IeHHE C METOOM BbIYHMCJICHHS MJIOLIA/IM MIOBEPXHOCTH c(ephl.
Pemenne 3a7a4 Ha BbIYMCJICEHHE IJI0IA/ el TOBEPXHOCTH NPOCTPAHCTBEHHBIX
Teda

KoopannaTtsl 1 BeKTOPBI

O3HaKoMJ/IeHHe ¢ IOHSITHeM BeKkTopa. U3yueHHe 1ekapToBOil cucTeMbl KOOPAUHAT]

B IPOCTPAHCTBE, MOCTPOCHHE IO 3aJaHHBIM KOOPAMHATAM TO4YEK H ﬂﬂOCKOCTeﬁ,
HaXO0KJICHUE KOOPAUHAT TOYCK.
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OKoHYaHue maonuyol

XapaKTepHuCTHKA OCHOBHBIX BH/IOB [eAATEJILHOCTH CTY/ICHTOB (HA YPOBHE Y4eOHBIX

Copep:xanue 00y4eHus1 o "
JnecTBUiA)

Haxo:xnenne ypapHeHHHi OKPY:KHOCTH, c(pepbl, IJI0CKOCTH. Bhruncienue
PACCTOSIHMIL MKy TOUKAMH.

N3yyenue cBOICTB BEKTOPHBIX BeJIHYHH, IPABUJI Pa3JI0:KeHHUs] BEKTOPOB B
TPeXMePHOM NPOCTPAHCTBE, IPABMJI HAXO0K/ACHHUS KOOPAMHAT BEKTOPa B
NPOCTPAHCTBE, NIPABMJI ACHCTBUI ¢ BEKTOPAMH, 32 laHHBIMU KOOPIAUHATAMH.
IIpuMeHeHne Teopuu NPH pellieHUH 32124 Ha JelicTBUA ¢ BekTopamu. U3y4denue
CKAJISIPHOT0 IPOU3BE/ICHUS] BEKTOPOB, BEKTOPHOI'0 YPaBHEHHs NPAMOIi 1
11ockocTd. [IppMeneHue TeOpuH NPU pellieHNH 32124 HA AeiicTBUA ¢
BEKTOPAMHU, KOOPAHHATHBIH MeTO/l, IPHMEHEHUE BEKTOPOB /ISl BbIYHC/ICHHSA
BCJIMYHUH YIJIOB U paccTossHUl. O3HaKOM/IEHHE ¢ J0KA3aTeIbCTBAMHU TEOpPEM
cTePeOMETPHH 0 B3AaHMHOM PaCIO0JIOKeHHH NPSAMBIX H ILIOCKOCTeid ¢
HCI0JIb30BAHHEM BEKTOPOB

YYEBHO-METOAUYECKOE 1 MATEPUAJ/IbBHO-TEXHUYECKOE
OBECIIEYEHHME ITPOTPAMMBI YYEBHOM JUCIHUTILIVHBI
«MATEMATHUKA»

Kabuner marematuku Nel7

- pabouee MecTo IpernoaBaTers;

- pabouue MecTa 00y4JaroLINXCS;

- CTEH/bI;

- MaTeMaTu4eckue GopMyIibl;

- reoOMeTpHuuecKue GUrypsl;

- IMHENKa-TPEyTOJIbHHUK;

- MaKeThl TEOMETPUUECKUX TE,

- MIJIAKaTHI;

- TPAHCIIOPTHP;

- LIHPKYJIb,

MoOunbpHbIN TpoeKHOHHBIN KoMIuIeKT: Hoyroyk Samsung ND-RC710 MynbTumeauitHbIi
npoektop RoverLight DVS 850

DKpaH NepeHOCHOU

Onepanuonnas cucrema Windows 7 Home Prem 64 bit

Microsoft Office 2010 Standard

360 Total Security Essential

7zip, Aimp, Audacity, Auslogics Disk Defrag, CCleaner, CDBurnerXP, Double
Commander, FastStone Image Viewer

Google Chrome, LibreOffice, Microsoft Visual C++ 2005-2019
Microsoft. NET Framework, PDF-XChange Viewer, PotPlaye

Shark007 ADVANCED Codecs.

KomnbroTepHbIit KJ1acc ¢ JIMLEH3MOHHBIM TPOTPaMMHBIM 00eCTieYeHHEM U
MYJIbTUMEANNHBIM poekTopoM NelO




- TEXHUYECKHUE CPEACTBA OOYICHHUS:

Cuctemnsrii 6510k (10 mt.): Intel Core 2 Duo 2.6 Ghz (E 5300), 2048 Mb DDR2, HDD 250
Gb, DVD/RW

Monwurop (10 mt.): LG Flatron W1943C

Cucremnsrii 6;10k: Intel Core 2 Duo 2.6 Ghz (E 5300), 2048 Mb DDR2, HDD 250 Gb,
DVD/RW

Monwutop: LG Flatron W1943C

[TpunTtep Samsung ML-1640

Ckanep HP Scanjet G2410

AyIro KOJTOHKH

Onepanuonnas cucrema Windows XP Pro 32 bit

Microsoft Office 2010 Standard

Microsoft Access 2010

Microsoft Project 2010

1C: Byxranrepus 8 yueOHas Bepcus

1C: byxrantepus 8.1 yueOHas Bepcus

1C: byxranrepus 8.2 yueOHas Bepcus

Visual Studio 2005

Net Cracker Pro 4.1

Microsoft SQL Server 2005

KOMIIAC-3D V15.2

360 Total Security Essential

7zip, AIMP, Audacity, Auslogics Disk Defrag, CCleaner, CDBurnerXP, Double,
Commander, FastStone Image Viewer, Freemake Video Converter, GIMP, Java, K-Lite,
Codec Pack, LibreOffice, Medialnfo, Microsoft .NET Framework, Microsoft Silverlight
Microsoft Visual C++ 2005-2019, Mozilla Firefox, MPC-BE, Notepad++, Paint.NET,
Python, Ramus, Revo Uninstaller Free, Stamina, SumatraPDF, WinDjView
[TomerneHnue a1 caMOCTOATENBHON paboThl (OMOIMOTEKA, YUTAIBHBIN 3aJ1 C BBIXOJOM B
ceTb MHTEpHET)

Cucremusrii 6;10k(61T.): Intel Core 2 Duo 2.5 Ghz (E 5200), 2048 Mb DDR2, HDD 250
Gb, DVD/RW

Mounutop(6 mT.): BENQ E910

Cuctemnsrii 65ok: Intel Core 2 Duo 2.53 Ghz (E 7200), 2048 Mb DDR2, HDD 120 Gb,
DVD/RW

MownwuTtop: Acer V226HQL

M®V: Canon IR 2520

Cuctemnsrii 65ok: Intel Core 2 Duo 3.00 Ghz (E 8400), 2048 Mb DDR2, HDD 120 Gb,
DVD/RW

MownwuTop: Acer V2003W

Ckanep Canon CanoScan LIDE 25

Tenesuzop SUPRA 42 nroiima

Ayano KOJIOHKH

Omneparmonnas cuctema Windows 7 Pro 32 bit

Microsoft Office 2010 Standard

7zip, Aimp, Audacity, 360 Total Security Essential, CCleaner

CDBurnerXP, PDF-XChange Viewe, PotPlaye, JRE, LibreOffice,

Microsoft. NET Framework, Google Chrome, Firefox,Paint.NET,

The GIMP,Double Commander.



JIUTEPATYPA

OCHOBHAS JIMTEPATYPA

1. Mopnkosmd A.I'. MaremaTuka:anreOpa u Hagana MaTeMaTHYeCKOro aHanmmsa,reomerpus. 10- k. . B 24. Ul
.YueOnuk 1uis odbmeodpazosar. Opranuzanuii 6a30Bb yPOBEHb -5-€ m31.,cTep. -M:Muemosnna,2020.-
455c.:mm.

2.MopaxoBud A.I'. MaTemaruka: anreOpa i Hadaaa MaTeMaTHIECKOTO aHam3a, . 10 kmace, 4.2 :yqeOHuK —
M:Mmuemosnna,2020.-351c.

3. [MaBmogenko F0.B. MaremaTuka: yue6. mns CI1O/mox pen. 10.B. IaBmoduenko. — 4-e u3z., mepepad. u
nor.-M.: FOpaiit, 2020

JlonoJIHUTeIbHAS JTUTepaTypa

1.baBpun U.1. MaremaTuka:yueOHuK 1 ipaktukym st CI1O. -2-e m3x.,nepepad. u mom. —M:FOpaiit,2019.-616¢. —
ISBN 978-5-534-04101-9. —Tekcr:anexrponustii //OBC ¥Opaiit (caiit). ~URL:https://biblio-online.ru/bcode/426511
2.Kpemep H.III. Maremartuka amst Koswiemkeit:yaeo. mocodue. -10-e uzg.,mepepad. u gon. —M:IOpaiit,2019.-346¢. —
Pesxxum nocrymna:http:/www.biblio-online.ru/book/DIC3E5CB-6347-41C1-B161-94782774D897

3.Bboromonos H.B. I'eomerpus:yued. mocodue mrst CI1O. —-M:FOpaiit,2019.-108c. —ISBN 978-5-534-09528-9. —
Texcr:anukrponusiii // DBC Kpaiit (caiit). —URL:https://biblio-online.ru/bcode/428060

HUHTEPHET PECYPCbI

1.IToptan BpsiHCKOrO TOCYIapCTBEHHOrO arpapHoro yHuBepcutera Pasnmen «Hayunas Oubnmorexay
IMonHOTEKCTOBBIE JOKYMEHTHI http://www.bgsha.com

2.1C «EnyHOG OKHO JOCTyma K 0Opa3oBaTeNbHBIM pecypcam». DenepaibHOr0 areHTCTBA MO 0Opa30BaHHIO
http://window.edu.ru

3.0nekTpoHHO-OMOIMOTE HAst cUcTeMa u3naTenbeTBa «Jlanpy http://e.lanbook.com/

4.baza manubIx «Aii [Tu Dp Menua» http://www.iprbookshop.ru/

5.9nektponHo-6ubHoTeuHas cucrema « MHOOPMUO» www.informio.ru

6.2nexTpoHHO-OubIMOTEUHas cuctema «AgriLiby http://ebs.rgazu.ru/

7.9nextpoHHO-0ubIHoTeuHas cuctema "Hanmonanbusiii 1iudposoii pecype "PYKOHT" http://rucont.ru
8.DnexTpoHHO-61bmoTeuHas cuctema "BOOK.ru" https://www.book.ru/

Hcnosb3oBaHue aKTUBHBIX 1 HHTEPAKTHBHBIX (hopM NpoBeaeHus 3aHATHI

B mensx peanusaluMu KOMIIETEHTHOCTHOTO MOAXOAa, Ui (DOPMHPOBaHMS M Pa3BUTHS OCBOCHHBIX
KOMITETEHIMI 00YYaIOIINXCs, B IPOLIECCe U3yUeHUsI 00Iero yueOHOro mpeaMera UCTIOIb3YITCS CICAYIOIINE
AKTHBHbBIC U HHTEPAKTUBHBIC (DOPMBI IPOBEICHNUS 3aHATHIA:

TBOPYECKHE 3aJIaHUs

JIeKnus-0ecena,

JICKIUSA-TUCKYCCHSI,

JIEKIIUS ¢ IPUMEHEHHEM 00paTHOM CBSI3H,

JICKIIUST —[IPE3eHTAIINS,

npoOIeMHast JIEKIHs,

MeTOJ] pabOTHI B MAJBIX TPYIIIAX,

METO/I IPOCKTOB,

MIPEe3CHTAIHS HAa OCHOBE COBPEMEHHBIX MYJIbTHMEIHHHBIX CPEIICTB


/9базовый
http://www.bgsha.com/
http://window.edu.ru/library
http://window.edu.ru/
http://e.lanbook.com/
http://e.lanbook.com/
http://www.iprbookshop.ru/
http://www.informio.ru/
http://ebs.rgazu.ru/
http://rucont.ru/
https://www.book.ru/

KOHTPOJIb U OLIEHKA PE3YJbTATOB OCBOEHHMS YUEBHOMN JACHUILIUHBI
KoHTponb 1 oOIleHKa pe3yabTaTOB OCBOSHUS JUCIMIUIMHBI OCYIIECTBISIETCS IPENojaBaTeleM B IpoIecce
MIPOBEACHUSI YCTHOTO U MHUCBMEHHOTO OIPOCa, TECTHPOBAHUS, a TAKXKE BBIMOIHEHUS] 0OYyJaIOMUMUC HHAUBHIYAIbHBIX

3a/laHui, IPOEKTOB, UCCIIECIOBAHUI.

PesyabTatel 00yyeHus
(IpeaMeTHbIE Pe3yJIbTAThI)

DopMBbI U METOABI KOHTPOJISI U OLIEeHKH
pe3yJbTaTOB 00y4eHHs

B pe3y/ibTaTe 0CBOCHHS JUCUHUILIHHBI 00yYal0LIHiics
10J12KeH TPOIeMOHCTPHPOBATD NPeMETHBIE Pe3yJIbTaAThI
0CBOeHUS Yy4eOHOii qucuunauHel "MatemaTuka':

- chOPMHUPOBAHHOCTb NPEACTABICHHUI O MECTE MATEMATHKH B
COBpEMEHHOH HayJHOI KapTHHE MHUpa; TOHUMaHHEe POJIN
MatemaTuky B ()OPMHPOBAHUY KPyrozopa U (pyHKIIHOHAIBHOH
rPaMOTHOCTH YeJIOBEKa IS PEIICHUS IPAaKTHIECKUX 3a/1ay;

OnepaTuBHBII KOHTPOJb B opMme:

- IPOBEPKHU U OLICHKH IIPAKTHYECKUX PadoT;
- BBITIOJIHEHHE JIOKJIA/IOB;

- IpOBEpKa M OIeHKa pedeparos;

- IpOBEpKa M OICHKA NPEe3eHTAIHH;

- 3aIUTa IPOEKTOB;

- TECTOBBIIl KOHTPOJIb.

- BJIaJICHUE OCHOBOIIOJIATAIONUMHU MaTEMAaTHICCKUMU
MOHSATHUSAMH, TCOPUSIMH, 3aKOHAMH U 3aKOHOMEPHOCTSIMH;

BEPEHHOE 0JIb30BAHNE MATEMAaTUUECKON TEPMUHOJIOTUEHN U
CHMBOJIMNKOI;

OmnepaTtuBHBII KOHTPOJb B opMe:

- IPOBEPKHU U OIIEHKH MPaKTUYECKUX paborT;

- UHIUBUAYaJIbHBIA YCTHBIN OIIPOC;

- (poHTANBHBIN YCTHBIN OIPOC;

- TECTOBBII KOHTPOJIB;

- BBIIIOJIHCHUE JIOKJIAJI0B;

- HaOJTIO/IeHNe 32 HaBBIKaMU PabOTHI B TII00aJIbHBIX, KOPIOPATHBHBIX U
JIOKQJIbHBIX MH()OPMAIIMOHHBIX CETSX;

- IPOBEPKA M OIEHKa pedeparos.

- BJIaJICHUE OCHOBHBIMU METOJJAMU HAYYHOT'O MO3HAHWUSI,
IICIIOJIb3yEMbIMU B MaTeMaTHKe: HAOIIOICHUEM, OTIUCAHHUEM,
M3MEpEeHUEM, FIKCIIEPUMEHTOM; YMEHHE 00pabaThiBaTh,
OOBSICHATD Pe3yIbTAaThl IPOBEICHHBIX OIBITOB U JEIaTh
BBIBOJIBI; TOTOBHOCTH M CIIOCOOHOCTh MIPUMEHSITh METOIbI
MO3HAHUS TIPU PELICHUH MPAKTHUSCKUX 3a]1a4;

OmnepaTtuBHBII KOHTPOJb B popMe:

- IPOBEPKHU U OI[EHKH MPaKTUIECKUX paborT;
- TECTOBBIN KOHTPOJIb;

- 3aIlJUTA IIPOEKTOB.

- c(hOpMHPOBAHHOCTh YMEHUS ]aBAaTh KOJINYECTBCHHBIE OLICHKN
I IPON3BOJIMTH PACUYETHI 10 MaTeMaTHIECKUM (HopMysIaM U
ypaBHEHHSM;

OnepaTHBHBIA KOHTPOJIb B hOopMe:

- IPOBEPKHU U OI[EHKH MPaKTUIECKUX paborT;
- BBITIOJTHEHHUE JOKIIAJIOB;

- IPOBEpKa M OlleHKa pedeparon

- 3aIIUTa IPOEKTOB;

- TECTOBBII KOHTPOJIb;

- BJIAACHUE MTPpaBUJIaMU TEXHUKU 0e30macHOCTH npu
MCITI0JIb30BAHWH HaIrJIAAHBIX HOCOGHﬁ;

OnepaTHBHBIH KOHTPOJIb B hopMe:

- IPOBEPKHU U OI[EHKH MPaKTUIECKUX paborT;
- IPOBEPKa KPOCCBOP/IOB;

- (pOHTANBHBIN YCTHEIN OIPOC;

- MPOBEPKa M OIIeHKa pedeparos.

- cOPMHUPOBAHHOCTH COOCTBEHHOH MO3UIUH IO OTHOLIEHHUIO K
aTeMaTHYecKol MHPOPMALIUH, TOTy4aeMOM U3 pa3HbIX
MCTOYHHKOB.

OmnepaTHBHBIH KOHTPOIIb B hopMe:

- IPOBEPKHU U OLICHKH IPAKTHYECKUX PaboT;

- TECTOBBIil KOHTPOJIb;

- 3alUTa TIPOCKTOB;

- BBITIOJIHEHUE UHAMBUIYAIIbHBIX 3aaHUi ¢ TpuMeHeHneM Internet

[IpomexyTtounas atrectauus B Gopme nuddepeHIpoBaHHOIO 3aueTa 1Mo 3aBePLICHHIO Kypca AUCIUILTHHBI




DopMbI 1 METOBI KOHTPOJISI M OLIEHKU PE3yIbTaTOB 00YUEHHUS JOIKHBI TIO3BOJISITH MPOBEPSITH Y 00yJaIOIIUXCs
HE TONBKO CHOPMHUPOBAHHOCTH MPEIMETHBIX PE3yIbTATOB, HO M PA3BUTUE JIMYHOCTHBIX M METAIPEIMETHBIX PE3yIbTaTOB

0o0yueHus.

PesyabTartsl
(INYHOCTHBIE U MeTallpeIMeTHbIE)

OcHoOBHbBIE NOKAa3aTeJIN OLleHKHU
pe3yJbTaTa

(I)OPMLI U METOAbI KOHTPOJIA U
OLICHKH

JIM4HOCTHBIE pe3yjabTaThbl

- TOPAOCTH U YBOKEHHSI K UICTOPUH H
JIOCTIKCHHUSIM OT€UECTBEHHOM MaTeMaTHYeCKOM

HayKH; MaTeMaTHYECKU IPaMOTHOE TIOBEJICHHE B

PO eCCUOHATBHOM S TENEHOCTH U B OBITY TPH
00palieHU! ¢ MaTepraIaMHt U POIIECCAMH;

- IPOSIBIICHUE
IpakIaHCTBEHHOCTH,
[aTPHOTH3Ma;

- 3HaHHME UCTOPHHU CBOEH CTPAHBI;
- IGMOHCTpAIHs TIOBE/ICHHS,

JIOCTOMHOTO rpaxkaanuHa PO

HuTepnperanus pe3ysbTaToB
HaOJI0/IeHHH 32 IeSITEIBHOCTBIO
o0yuaromierocs B poLecce OCBOSHUs
00pa30BaTeIbHON IIPOTrPaMMBI

- IPOBEPKU U OLIEHKH IPAKTHYECKUX
pabor;

- TECTOBBII KOHTPOJIb;

- 3aILUTa IPOEKTOB;

- BBINOJIHEHUE UHAUBUYaIbHBIX
3amaHuii ¢ mpuMeHeHneM Internet

TOTOBHOCTb K MPOIODKCHUIO 00pa30BaHus 1
[TOBBIIIICHUS KBATU(UKAIUN B U30paHHOM
[TpO(ECCHOHATTBHOI EITEILHOCTH U 00 BEKTUBHOE
DCO3HAHUE POJIM MAaTEMATHUCCKUX KOMIICTCHIHH B
bTOM;

- IPOSIBJIEHUE AKTUBHOU
JKH3HCHHOM MO3UIIHNH;

- IPOSIBIICHHUE YBAKEHUS K
HAIIMOHAIBHBIM U KyJIBTYPHBIM
TpaauLUsIM HapooB PD;

- YBa)KCHUE OOIICYCIIOBEYCCKUX U
JIEMOKPATHYECKUX LIEHHOCTEH

- IEMOHCTpanud rOTOBHOCTH K
UCITIOJIHCHUIO BOMHCKOT'O J0JIra

WnTtepnperanus pe3yapTaToB
HaOJTI0IeHNH 32 IeSITeTbHOCTBIO
00yJaromierocs B MpoLecce OCBOCHUS
00pa3zoBaTenbHON IPOTPaAMMBL.

- IPOBEPKY U OLIEHKH IPAKTHYECKUX
pabor;

- IPOBEPKa KPOCCBOPJIOB;

- (hpOHTAIIBHBIH YCTHBIN OIIPOC;

- IPOBEPKA U OIEHKa pedepaTos.

YMEHHUE HCHOJB30BATH JNOCTUKCHUA COBPEMGHHOI\/II

MaTeMaTHYECKON HayK1 u MaT€MaTHYCCKUX
reXHOJIOTHUI JJIs TIOBBIICHUA COOCTBEHHOTO
MHTCIUICKTYaJIbHOT'O pa3BUTUA B BLIGpaHHOﬁ

[1po(hecCHOHANBHOMN IESTEILHOCTH;

- IIEMOHCTpanus
c(hopMHPOBaHHOCTH
MHPOBO33PEHUS, OTBEYAIONIETO
COBPEMEHHBIM PeaTHsiM;

- MPOsIBJIEHNE OOIECTBEHHOTO
CO3HaHUS;

- BOCHIUTaHHOCTb M TAKTHYHOCTB;
- IGMOHCTpAnys TOTOBHOCTH K
€CaMOCTOSITENIbHOU, TBOPUECKOH
JeATeTbHOCTH

WnTeprperanus pe3yabTaToB
HaOIOeHNI 33 NeATeTbHOCTIO
00y4aroIIerocst B IMPOLECce OCBOCHHS
00pa30BaTeNIbHON MPOrpaMMBI

- HaOJIIO/IeHHUE 32 HaBbIKaMU PaboTHI B
rI00aIbHBIX, KOPIOPATHBHBIX U
JIOKaJIbHBIX HH(POPMAIIHOHHBIX CETSX;

MeTalnpeaAMeTHbIC Pe3yJIbTaThl




MMO3HABATEABHOM  JCATENBHOCTH M  OCHOBHBIX
HMHTEJUICKTYaIbHBIX omeparuit (IOCTaHOBKH
3amaun, (GOPMYIHPOBAHUSI THUIIOTE3, AHAIU3A H
CHHTE3A, CpaBHEHHS, 00001IeHMS,
CHCTEMATH3aIUH, BBISIBJICHUS MPUYUHHO-
CIIENICTBEHHBIX ~ CBsI3€i,  IIOMCKA  aHaJoroB,
(GOpMYIIMpOBaHUS  BBIBOJOB)  JJIsI  PEIICHUs
MMOCTABICHHOMW 3aJayd, NPUMEHEHHE OCHOBHBIX
METOJIOB ~ TO3HAaHMSA (HAOJIOJACHHS, HAYYHOTO

9KCIIEPUMEHTA) Ul M3YYEHUsS Pa3IUYHBIX CTOPOH
MaTeMaTHYeCKUX OOBEKTOB M  MPOIECCOB, C

- OpraHu3anys CaMOCTOSITENbHbBIX
3aHATUN B XO/I€ U3yUEHUS
0011e00pa3oBaTeNbHBIX
JCIATLINH;

- YMEHUE IUIaHUPOBATh
COOCTBEHHYIO JEsTEeIbHOCT;
- OCYIIIECTBIICHHE KOHTPOIIS U
KOPPEKTUPOBKH CBOEH
JeATeTbHOCTH;

- UCTIOIb30BAHHE PA3THUHBIX
pecypcoB AT JOCTIKEHHS
IIOCTaBJICHHBIX LieNIei

WHTtepnperanus pe3yabTaToB
Ha0JI0/IeHHH 32 IeSITEILHOCTHIO
o0yuaromierocs B MpoLecce OCBOSHUs
00pa30BaTeIbHON IIPOTrpaMMBI

- BBIIIOJTHEHUE MH/IMBUYaIbHBIX
3ajaHuil ¢ mpuMeHenneM Internet

KOPOIIINX PE3yabTaTOB B MPOeCCHOHATBHOM chepe;

KOTOPHIMH ~ BO3HHMKaeT HEOOXOAUMOCTh  CTal-
KHBaThCs B MpodeccHoHaIbHOH chepe;
- IEMOHCTpanus WHTtepnperanys pe3yabTaToB
KOMMYHHKATHBHBIX HaOJIOACHHUH 32 ACATEIBHOCTHIO
CIOCOOHOCTEH; 00ydJaronierocs B mpoIecce 0CBOCHUs
- YMEHHE BECTHU JIUAJIOT, 00pa3oBaTenbHOI IPOrpaMMBl.
YUYMTBHIBaS MO3HUIIHIO IPYTHUX - HaOJIIO/ICHHUE 3a HaBbIKaMU PaboTHI B
YYaCTHUKOB JIESITEIbHOCTH; rI100aNbHbIX, KOPIIOPATUBHBIX U
- YMEHHUE pa3perinTh JIOKJIBHBIX NH)OPMAIIMOHHBIX CETAX;
KOH(IIUKTHYIO CUTYaIHIO
UCTIOJIb30BaHNE  PA3JIMYHBIX  HCTOYHHMKOB  JUIS
[1OJTy4CHUs] MAaTeMaTHYEeCKOil MH(pOpMALUK, yMEHUE
PLICHUTh €€ JIOCTOBEPHOCTHh UL  JTOCTHIKEHHS




