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1L.LIIOSACHUTEJIbHAS 3AIINCKA

[Tporpamma o6meoOpazoBaTenbHON ydeOHOU aucuuiuimHa «MaTtematuka: anredpa u
Hayaja MaTeMaTHYeCKOro aHalln3a; reoMeTpus» (fanee — «MaremMaTuKay) npeJHa3HaueHa AJis
U3yYEeHHUsS MaTeMaTUKU B IpodeccHOHAIbHbIX o00Opa3zoBarenbHblX opranuzauusax CIIO,
peanu3ylonmMx 00pa3oBaTeNbHYI0 MPOrpaMMy CpEAHEro oO0Iero oOpa3oBaHMs B Ipenaenax
OCBOCHHSI OCHOBHOM TipoheccuonanpHoM o0pa3oBaTenbHoi porpammbl CITO (OITOIT CITO)Ha
0aze OCHOBHOro oOmiero oOpa3oBaHMs MPU IOATOTOBKE KBATM(PHUIIMPOBAHHBIX pPaOOYMX,
CITy’KaIllMX M CHEIHUAINCTOB CPETHETO 3BEHA.

[Iporpamma pazpabotana Ha ocHoBe TpeboBanuii ®I'OC cpennero odiero oopazoBanus,
NPEIbIBISIEMBIX K CTPYKTYpE, COJEPKAHHUIO U PE3yJbTaTaM OCBOCHHUS Y4eOHOW AMCUUIUINHBI
«MareMaTuka», B COOTBETCTBUHM C PekoMeHAanMsMHU MO OpPraHU3al[UH IMOJIYYCHUS CPETHETo
obmiero oOpa3oBaHusI B TpefeNaXx OCBOSHHS OO0pa3oBaTEIbHBIX IPOTPAaMM  CPEIHEro
npodeccuoHanpHOrO 00pa3oBaHusi Ha 0a3e OCHOBHOrO 0OIIEro oOpa3oBaHHUS C YYETOM
TpeOoBaHUH (enepaTbHBIX TOCYAAPCTBEHHBIX O0pa30BaTENbHBIX CTAHJAPTOB M IOJIYYaeMOM
npodecCuu WM CHEIUAIBLHOCTH CpeaHero mpodeccruoHanbHOro o0pa3oBaHus (mpuka3 o0
yrBepxaeHur @I'OC ot 09.12.2016 Ne 1554).

Copep:xanue nmporpamMmbl «MaTeMaTHKa HAIIPABJICHO HA JOCTHKEHHUE CIEAYIOLINX

neJei:

* obecrieyeHne chopMHUPOBAHHOCTU MPECTABICHUN O COI[UAIBHBIX, KYJIbTYPHBIX U
HUCTOPUYECKHUX (PAaKTOPAX CTAHOBJICHHS MATEMATUKH;

e obecrieyenre  C(HOPMUPOBAHHOCTH  JIOTUYECKOTO,  QITOPUTMHUYECKOTO U
MaTEeMATHYECKOTO MBIITUICHUS;

» obecrieyeHre C(HOPMUPOBAHHOCTH YMEHHUI NPUMEHSATh IOTYYCHHbIE 3HAHHUS MPU
pelIeHUH Pa3InYHbIX 33/1a4;

» obecrieyeHre cHOPMUPOBAHHOCTU TMPEACTABICHUH O MaTeMaTHKE KaK 4YacTu o0Ie-
YeJIOBEYECKON KYJIbTYpBl, YHUBEPCATIHHOM SI3bIKE HAYKH, TO3BOJISIFOIIEM ONMUCHIBATh M M3y4aThb
pealibHbIE MPOLIECCHI U SBICHUSI.

B nmporpammy BKIIFOUEHO coJiepKaHKe, HAIIPAaBICHHOE Ha (POPMHUPOBAHUE Y CTY/ICHTOB
KOMIETeHINH, HeoOXxoauMbIx A kadecTBeHHOro ocBoeHus OITOIT CIIO na 6a3e oCHOBHOTO
o0uiero oOpa3oBaHusl € MOJIyYEHUEM CPEJHEro oOLIero 00pa3oBaHUsL; IPOTrPAMMBI IIOJTOTOBKU
KBaJTM(UIMPOBAHHBIX Pa0OUYUX, CIYKalINX; MPOrpPaMMbl MOJATOTOBKH CHEIHATUCTOB CPEIHETO
3Bena (IIITKPC, ITIICC3).

[IporpamMma y4yeOHOI mucruruinHbl «MaTeMaTuka» SBISETCS OCHOBOW JJisi pa3paboOTKH
pabouux mporpamM, B KOTOPBIX MPOQPEeCcCHOHAIbHBIE O0pa3oBaTeIbHbIC OpraHU3AINH,
peanusytone o0pa3oBaTelbHYI0 IMPOTpaMMy CpeIHEro oOIero oOpa3oBaHHS B Ipenenax
ocoenuss OIIOIT CIIO ma 6a3e OCHOBHOTO 0OmIEro 0Opa3oBaHUS, YTOYHSIOT COJEPIKAHUE
yueOHOro Marepualia, MOCIeAOBATEIbHOCTh €ro H3Y4YEeHHs, pachpeleleHHe Y4eOHBIX YacoB,
TEMaTUKy pedepaToB, BHIbI CaAMOCTOSTCIBHBIX pa0OT, YYHTHIBAsS CIHCHH(PHUKY MTPOrpaMm
MOJTOTOBKUA KBAIU(DHUIIMPOBAHHBIX pabOYMX, CIyXalIUX M CHEIHATUCTOB CPEIHErO 3BEHA,
0CBanBaeMoOH POQECcCUy MU CIICIUATEHOCTH.

[IporpaMmMa MOXET UCIONB30BATHCS IPYTUMH MPOo(dhecCHOHATbHBIME 00pa30BaTeIbHBIMU
OpraHu3allMsIMK,  peATH3YIONMMU  00pa30BaTEeNbHYI0  MPOrpaMMy  CpPEIHEro  OOIIero
oOpa3oBanusi B mpeznenax ocBoeHus ocHoBHoW OIIOIT CIIO na 6a3e ocHOBHOro 00IIEro
obpazosanus (IIIIKPC, ITIICC3).

1.1. O0mas xapakTepucTuKa y4eOHOH IMCHMILINHBI

MaremaTrka siBisieTcs (yHIAMEHTAIBHOW 00I1e00pa3oBaTebHON JAUCIUIUIMHOW CO
CIIOKHBIIMMCS ~YCTOWYHMBBIM COJICP)KAHUEM U OOMMMH TpeOOBAaHUSMU K TIOJTOTOBKE
00yJaromuxcs.

B npodecCHOHATBHBIX 00pa3oBaTeIbHBIX OpraHH3aIHIX, peaATH3YIOINX
o0pa3oBaTenbHyI0 MPOrpaMMy CpefHero olmiero obpasoBanus B mpenenax ocBoeHus OITOIT



4

CIIO na 6a3e ocHOBHOro oOmiero oOpa3oBaHUs, H3YYCHHE MaTEeMAaTHKd HMEET CBOU
0COOEHHOCTH B 3aBHCUMOCTH OT Mpoduitst mpohecCHoHaIbHOTO 00pa30BaHusl.

ITpu ocBoenun npodeccuit CIIO u cnenuansaocteit CIIO ecTtecTBEeHHO-HAYYHOTO MPO-
¢wis mpodeccuonampHOrO oOpasoBanusi, crnenuanbHocTed CIIO rymanutapHOTO MpOQHIS
npodeccuoHansHOro 00pa3oBaHMs MaTeMaTrka u3ydaetcs Ha 6azoBoM ypoBHe OI'OC cpennero
obmiero oopaszoBanust; npu ocBoeHuu npodeccuii CI1O u crenmanprocTeit CITO TexHHYECKOTO
U COLHUAIbHO-DKOHOMHUYECKOro mpoduieil mnpodeccuoHanbHOrOo 00pa3oBaHHUs MaTeMaTHKa
uzydaercss Oosee yriryOJieHHO, Kak mpoduiabHas ydeOHas JUCHUIUIMHA, YYUTHIBAIOIIAS
cnenuduKy ocBauBaeMbIX Mpodeccuii WK CreralbHOCTEH.

OTO BBIpAXKaeTCd B COJIEPKAHUU OOY4YEHMs, KOJIMYECTBE YaCOB, BBIIEISAEMBIX Ha
W3yYEHHUE OT/IeIbHBIX TEM MPOTPAMMBbI, TTTyOMHE UX OCBOCHHUS CTYI€HTaMHU, 00BbEME U XapaKTepe
IPAKTUYECKUX 3aHATUH, BUJIaX BHEAYAUTOPHON CaMOCTOSITENIbHON pabOThI CTYI€HTOB.

OOmme 1en U3y4eHHS MATEeMAaTUKH TPAJUIUOHHO pealu3yloTCsi B  YeThIpex
HaIpaBJICHUAX:

1) oOuree npeacTaBneHue 00 UIEIX U METO/IaX MAaTEMAaTUKH;

2) UHTEJIEKTYyaJIbHOE PAa3BUTHE;

3) oBnazeHre HEOOXOIMMBIMH KOHKPETHBIMH 3HAHUSIMA U YMEHUSIMH;

4) BocUTaTEIbHOE BO3/ICHCTBUE.

[Ipodunuzanus weneld MaTeMaTHUECKOro OOpa3oBaHHs OTpa)kaeTcsi Ha BbIOOpe
IPUOPUTETOB B OpraHU3allMd Y4eOHOW NeATeNbHOCTH oOydarommxcs. st TeXHHYecKoro,
COLIMATILHO-9KOHOMUYECKOT0 Mpoduieli npodeccuoHaNbHOrO 00pa3oBaHUs BBIOOp 1ieneit
CMEIaeTcsl B IparMaTH4eCKOM HAIpaBICHUHM, NPEAYCMATPUBAIOIIEM YCUJIEHHE U PACUIMPEHUE
NPUKIAIHOTO XapakTepa M3yYEeHUs] MATEMaTUKH, MPEUMYLUIECTBEHHOW OpUEHTaluu Ha
QITOPUTMUYECKUI CTUJIb TIO3HABATEIBHOMN JIeATENbHOCTH. /151 ryMaHUTapHOTO U €CTECTBEHHO-
HayyHOro mpoduield mnpodeccuoHANbHOrO 00pa3oBaHus OoJjiee XapaKTEpPHBIM SBISETCS
yCUJICHHE OOIIEKYJIbTYPHOH COCTABIISIOMICH Y4eOHOW IUCHMIUIMHBI C OpHUEHTAlMed Ha
BU3YaJIbHO-00Pa3HBIN U JIOTHYECKUN CTHIIN y4eOHON pabOTHI.

N3ydenne mareMaTuku Kak IpodriIbHON 001eo0pa3oBaTebHON y4eOHON TUCITUTUIAHEI,
yuuThIBaroen crneunduky ocBamBaeMbix cTyiaeHTamu npodeccuii CIIO unm cneumnanbHOCTH
CIIO, obecrieunBaeTcs:

* BBIOOPOM Pa3IMUHBIX MOJIX0I0B K BBEACHHIO OCHOBHBIX MOHSATHUH;

* (opMUpOBaHHEM CHCTEMBI YYEOHBIX 3aJlaHWi, oOecmeunBaMUX IPPEKTUBHOES
OCYIIECTBIICHUE BHIOPAHHBIX IEEBBIX YCTAHOBOK;

e o0oramieHHeM CIIeKTpa CTWIEH yueOHOM [eATEeIbHOCTU 3a CYET COIVIACOBAaHUS C
BEJYUIUMU JIeATEIbHOCTHBIMU XapaKTePUCTHUKAMU BBIOPaHHOM mpodeccru / CreUuanbHOCTH.

[TpoduinbHas cocTaBusIONIas OTPaKAETCA B TPEOOBAHUAX K MOJATOTOBKE 00yUYaIOMIUXCSI

B YaCTH:

* 001Iel cUCTEMBI 3HAHUM: COJIepKaTeIbHbIE IPUMEPHI UCIIOIb30BAaHUS MAaTEMATHUECKUX
ujei U METo0B B MPOPECCHOHATBHON AESITETbHOCTH;

* YMEHUH: pa3Inuue B ypOBHE TPEOOBAHUHN K CIOKHOCTH NMPHUMEHSIEMBIX aJITOPUTMOB;

* IPAKTHUYECKOTO MCIOJIb30BaHUs MPUOOPETEHHBIX 3HAHUI U YMEHHI: MHAUBHUIYaIbHOTO
y4eOHOro OmbiTa B MOCTPOEHUU MATEMATUUYECKUX MOJIEJEH, BBHIIOJHEHUH HCCIIEI0BATEIbCKUX
IIPOEKTOB.

Takum o0Opa3zom, peanm3amusi CoAep)KaHUS y4eOHOW TUCHMIUIMHBI OPHEHTHUPYET Ha
OPUOPUTETHYIO POJIb MPOLECCYaAbHBIX XapaKTEPUCTUK Y4eOHOH paboOThl, 3aBUCAIINX OT
npoduiis TpoPecCHOHATHHOTO 00pa30BaHMUs, TOIYUYCHHUS OINBITA MCIIOJIb30BAHMS MAaTeMAaTUKH B
COJIepKaTeNbHBIX U MPO(GECCHOHATBLHO 3HAYMMBIX CUTYalMsIX MO CPaBHEHHIO ¢ (hOpMajbHO-
YPOBHEBBIMH Pe3yJIbTATUBHBIMU XapaKTEPUCTUKAMHU O0yICHUSI.

Copepxanue y4eOHOM IUCIUIUIMHBI Pa3pabOTaHO B COOTBETCTBUM C OCHOBHBIMU
COJIepKaTeIbHBIMH JTMHUSMHU O0Y4IEHUSI MaTEMaTHKE:

 anreOpanyeckasi JIMHUS, BKJIIOYAIOIAs CHUCTEMATHU3AlMIO CBEJCHUN ¢ O 4YMCIaX; U3-
ydeHHe HOBBIX M 0000IIEeHNE paHee W3YUYEeHHBIX ornepannii (BO3BEACHUE B CTEIIEHb, N3BJICUCHHUE
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KOpHs, JorapuMupoBaHHe, CUHYC, KOCHUHYC, TAHTEHC, KOTAHTE€HC M OOpaTHbIE K HUM);
M3yYEHHE HOBBIX BHUJIOB UMCIIOBBIX BBIpaXEHUHN U (OPMYJI; COBEPLUICHCTBOBAHUE MPAKTUUECKUX
HABBIKOB M BBIYUCIUTENBHON KYJIbTYPHI, PACHIMPEHNE U COBEPILIEHCTBOBAHUE aNTreOpanyecKoro
anmnapara, c(OpPMHUPOBAHHOIO B OCHOBHOM IIKOJIE, W €ro IPUMEHEHUE K PELIECHUIO
MaTeMaTHYECKUX U MPUKJIAIHBIX 33]1a4;

* TEOPETHKO-(OYHKIIMOHATBbHAS JIMHUS, BKJIIOYAIOUIass CHCTEMATHU3ALMUI0 U paclIMpeHHe
CBEJCHHUI O (YHKIIMIX, COBEPIICHCTBOBAHUE TpaUUECKIX YMEHHI; 3HAKOMCTBO C OCHOBHBIMU
UACIMH W METOJaMH MaTeMaTHYeCKOTO aHanmu3a B 00BbeMe, IO3BOJISIOIIEM HCCIIEOBATh
JJeMeHTapHble (YHKIMU U pelaTh NpoCcTeHline reomeTpuyeckue, (uU3NYecKue U Apyrue
IPUKIIAHBIE 33]1a4H;

* JIMHUSA YpaBHEHHH M HEPAaBEHCTB, OCHOBAHHAs Ha IIOCTPOCHHUU U HCCIEIOBAHUU
MaTeMaTHYECKUX MOJIEIEH, MEPECeKaroIIascs ¢ are0pandeckoi U TeOPEeTUKO-()yHKITHOHAIEHOU
JUHUSAMH ¥ BKJIIOYAIOIIAas pa3BUTHE U COBEPUICHCTBOBAHME TEXHHUKH alreOpanvecKux
npeoOpa3oBaHuil Ul pelIeHNs ypaBHEHU, HEPABEHCTB M CUCTEM; (pOpMUPOBaHUE CITOCOOHOCTH
CTPOUTh M HCCIEAOBaTh MPOCTEHIINE MaTeMaTHYeCKHEe MOJAENTU NpPHU PEIICHUU MPHUKIATHBIX
3a/1a4, 3a/1a4 U3 CMEKHBIX U CIELMAIBHBIX AUCLHUILINH;

* TeoMeTpuyecKas  JUHUS,  BKIIOYAION[as  HarjsigHble  MPEACTAaBIEHUS O
IPOCTPAHCTBEHHBIX (Urypax M H3y4yeHUE UX CBOMCTB, (OPMUPOBAHME U pa3BUTHE
IMPOCTPAHCTBEHHOTO BOOOPaXXEHHUS, Pa3BUTHE CIOCOOOB T'€OMETPUUECKHX HM3MEPEHUH,
KOOPJIMHATHOT'O U BEKTOPHOT'O METO/I0B JJIsl PEILICHUSI MaTEMATUUECKUX U MIPUKJIAIHbIX 3a/]a4;

* CTOXAacTUYEeCKash JIMHUS, OCHOBaHHAs Ha pa3BUTUM KOMOMHATOPHBIX YMEHHUH,
IPEJICTAaBICHUNA O BEPOSITHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSAX OKPY’KAIOLIEro MUPA.

Paznenst (Tembl), BKIIIOUEHHBIE B COJEp)KaHUE YYEOHON JUCHUIUIMHBI, SBISIOTCS
oOmumu Jiist Beex mpoduieit mpodecCuoHaIpHOr0 00pa3oBaHus M IIPH Bcex 00beMax yueOHOTO
BPEMEHH HE3aBUCHUMO OT TOTO, SIBISiETCS JIM yuyeOHas quciuruinHa «MaTtematukay 06a30BOd WU
npOUIBLHOM.

B nmpumepHBIX TeMaTHYeCKHX IUIaHAaX MpOrpaMMbl yueOHBIM MaTepual IpPEICTaBICH B
(dopMe depeayIoLIEerocsi pa3BepThIBAHUS OCHOBHBIX COJIEP)KATEIbHBIX JIMHUHN (anreOpanyeckon,
TEOPETUKO-PYHKIIMOHAIBHON, YpaBHEHHM W HEPAaBEHCTB, T'€OMETPUYECKOM, CTOXACTHUYECKOM),
YTO TO3BOJIIET THOKO HCIOJB30BATh UX PACIOJOKEHHE W B3aUMOCBS3b, COCTABIATH PAOOUMiA
KaJeHJAapHbIA IUIaH, MO-pa3HOMY uYepenysd ydeOHble TeMbl (IJIaBbl y4eOHHMKA), Y4HUTHIBas
npoduis npodeccuoHanbHOro odpa3oBanus, crenuuky ocBanBaemon npodeccuu CIIO mnm
cnenuansHoctu CIIO, rioyOuHy u3ydeHUs Marepuaia, YPOBEHb MOJITOTOBKU CTYACHTOB IO
peIMeTy.

[Ipennaraemblie B MPUMEPHBIX TEMAaTHUYECKHX IUIaHAX Pa3HbIE 00bEMbI Y4EOHOTO BPEMEHH
Ha U3y4EHUE OJTHOM U TOM 7K€ TEMbI PEKOMEHYETCSl NCII0JIb30BATh /ISl BHIIIOJHEHUS PA3IMYHBIX
yueOHBIX 3agaHuil. TeM caMbIM pa3nuuusi B TpeOOBaHUAX K pe3ylbTaTaM 00yueHHUs MPOSIBSATCS B
YPOBHE HABBIKOB I10 pEIICHUIO 337ad M OMNBITE CAMOCTOSTENbHOW paboTel. M3yueHue
oOmieoOpasoBarenbHO y4ueOHON AucuuIInHbl «MaTemaThkay 3aBepllaeTcs IOABEICHUEM
UTOroB B (hopMe HK3aMeHa B paMKax MPOMEXKYTOYHOH aTTeCTallMd CTYACHTOB B Ipolecce
ocBoenusi ocHoBHoi OIIOIT CIIO ¢ momydenuem cpemnero oOmero o6pasoanusi(IIIIKPC,
M[IICC3).

B pasnmene mporpammel «CopaepkaHue y4yeOHOW IUCIUIUIMHBD) KYPCHBOM BBIJICICH
MaTepual, KOTOPbI NpU HM3yYeHWH MATeMaTHKW KakK 0a30BOH, Tak M MpOoQWIbHOW y4eOHOU
JTUCITUTIMHBI, KOHTPOJIIO HE MOAJIEKHT.

1.2. MecTo y4eOHOH TMCHMILIMHBI B Y4eOHOM IJIaHE

VYyeOnas mucrumimHa «MaremaTuka: anreOpa M Hayala MaTeMaTHYeCKOro aHalu3a;
TCOMETPHS SBJSICTCS YICOHBIM MPEAMETOM 00S3aTEIBHON MPeAMETHON obnacTu «MareMaTuka
u unpopmatuka» OI'OC cpeanero obmero oOpazoBaHusl.
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B poeCCUOHATBHBIX 00pa3oBaTeIbHBIX OpraHu3aIusIX, peaTH3yONIIX
00pa30BaTeNbHYI0 MIPOrpaMMy CpeaHero odmiero obpasoBanus B mpenenax ocBoeHus OITOIT
CIIO Ha 0a3e OCHOBHOrO 0O0IIero ooOpa3oBaHus, ydeOHas IUCHUIUIMHA «MareMaTHKa»
u3yyaercs B oOmeoOpazoBatensHoM mukie ydyeonoro miana OITOIT CIIO na 6a3ze OCHOBHOTO
o0miero o0pa3oBaHus ¢ moiaydeHuem cpeanero oomero oopazosanus ([IIIKPC, TITICC3).

B yueOnpix mnanax IMIIKPC, TITICC3 yuebOnas aucumimHa «MareMaTtuka» BXOIUT B
cocTtaB 001X 00111e00pa30BaTeNbHBIX YUYEOHBIX TUCHUIUINH, (POPMUPYEMBIX U3 003aTENbHBIX

npenMeTHeIx obnacteir ®I'OC cpemnero obmero obpazoBanus, mius npodeccuit CITO
wiu crienmaibHocteit CI1O cooTBeTCTBYOIIEr0 MPOQHIs MPOodecCHOHATBHOTO 00pa30BaHusI.

1.3. Pe3yaibTaThl 0CBOCHHUS Y4eOHOM JMCIHUIIJIMHBI

OcBoenue copepxkaHusl y4eOHON AUCHUILTUHBI «MaTemMaTuka» o0ecreuynBaeT JAOCTHKE-
HUE CTY/ICHTaMU CIIEIYIOIIUX Pe3)1bmamaog:

* IUYHOCHIHbBIX:

—— c(OpPMUPOBAHHOCTH MPEICTABICHUN O MAaTEeMaTHUKE KaK YHUBEPCAILHOM SI3bIKE HAYKH,
CPEICTBE MOJICITUPOBAHHUS SIBJICHUI U MPOIIECCOB, UAESIX U METOAaX MaTeMaTHUKHU;

—— TIIOHMMaHuE€ 3HAaYMMOCTM MAaTEMaTHKU Uil Hay4YHO-TEXHHYECKOIO Iporpecca
c(OpMUPOBAHHOCTh OTHOIICHHUSA K MaTEeMaTHKE KaK K 4YacTH OOIIeueIOBEYECKON KYyIbTYpbI
yepes 3HAKOMCTBO C UCTOPUEH pa3BUTHUSI MATEMATHUKH, SBOIIOLIMEN MAaTEMAaTUYECKUX UIEH;

—— pa3BUTHE JIOTHYECKOTO  MBIIUICHHUS, MPOCTPAHCTBEHHOTO  BOOOpaKEeHHUS,
AITOPUTMUYIECCKON KYJIBTYPhI, KpUTHYHOCTH MBIIIJICHHS HA YPOBHE, HEOOXOIUMOM I Oy Tyei
npodecCuoHaNBHOM NesTeNbHOCTH, I MIPOJOJIKEHHSI 00pa3oBaHus U caMo00pa3oBaHus;

—— OBJIAICHME MAaTEeMaTUYCCKUMM 3HAHUAMH ¢ YMEHHUSMH, HEOOXOAUMBIMH B
MOBCEIHEBHON KW3HU, I OCBOCHHUS CMEXHBIX €CTECTBEHHO-HAYYHBIX JUCIHUIUIMH U
JUCLUIUIMH TpOo(eCCUOHATBHOIO LHMKIA, I8 TOoJdydeHuss oOpa3oBaHMs B 00JacTsAX, HE
TpeOyIoMHMX yriIyOJIeHHON MaTeMaTH4eCKON OITOTOBKY;

—— TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHHIO, B TOM YHCJIE CaMOOOpa30BaHUIO, HA
OPOTSKEHUH BCEU KHU3HU; CO3HATEIbHOE OTHOIICHHE K HENMPEephIBHOMY OOpa30BaHUIO Kak
YCJIOBHIO YCTICIIHON MTPO(ECCHOHATIBHON U OOIIECTBEHHOM JESTEIHHOCTH;

—— TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSITEIbHOW TBOPYECKOM M OTBETCTBEHHOM
JeSITENIbHOCTH;

—— TOTOBHOCTh K KOJUJIEKTUBHON paboTe, COTPYIAHUYECTBY CO CBEPCTHHUKAMHU B
00pa3oBaTeNbHON, OOIIECTBEHHO TOJIE3HOH, YyueOHO-HCCIeI0BATENbCKOM, MPOSKTHOW U APYTHX
BUJIaX JESTENbHOCTH;

—— OTHOILEHUE K MNPOPECCHOHAIBHON JESITENIbHOCTH KaK BO3MOXHOCTH Yy4yacTUsl B
pEIIeHUH JIMYHBIX, OOIIECTBEHHBIX, TOCYAaPCTBEHHBIX, OOIICHAIIMOHAIBHBIX TPOOIIEM;

* MemanpeomMemHvix:

—— yMEHHE CaMOCTOSTENbHO OMNpPENesaTh LETU JEATEIbHOCTH U COCTaBISATH IUIAHBI
JESATEIbHOCTH;  CaMOCTOSITEIbHO  OCYLIECTBJISTb, KOHTPOJIMPOBaTb U  KOPPEKTUPOBATH
JESITENIbHOCTD; UCIIOJIb30BaTh BCE BO3MOXKHBIE PECYPCHI I JOCTUKEHHSI MMOCTABJICHHBIX IIesen
Y peasii3aliuy TUIAaHOB JIEATEeIbHOCTH; BEIOMPATh YCTICIITHBIE CTPATETHH B PA3JIMUHBIX CUTYAIUAX;

—— yYMEHHUE MPOIYKTHBHO OOIIAThCS W B3aMMOJCHCTBOBATH B MPOIECCE COBMECTHOM
NESATCIIbHOCTH, YYHTBIBATh IMO3UIUW JPYTMX YYaCTHUKOB JICATEIHHOCTH, 3(P(HEKTHBHO
pa3pemiaTh KOHQIUKTHI;

—— BJIaJICHUE HaBBIKAMU TO3HABATENILHOM, y4e€OHO-MCCIIEIOBATEIHCKOW M IMPOCKTHOMN
NEeSTENIbHOCTH, HaBBIKAMU  pa3pellieHuss MpolieM; CrmocoOHOCTh M TOTOBHOCTh K
CaMOCTOSITEJIBHOMY ITOMCKY METOJOB pEIICHUs NMPAKTUYECKUX 3a/ad, IPUMEHEHHUIO Pa3IMYHbIX
METOJIOB IMO3HAHUS;

—— TOTOBHOCTb M CIIOCOOHOCTH K CaMOCTOSTEIbHON HMH()OPMAIIMOHHO-TIO3HABATEILHON
NESTENIbHOCTH, BKIIIOYash YMEHUE OPHEHTHUPOBATHCS B PA3IMYHBIX MCTOYHHMKAX HH(POPMAIIHH,
KPUTHUYCCKH OIICHHBATh W HMHTEPIPETUPOBATH WHQPOPMAIUIO, TMOIYYACMYI0 W3 Pa3JTMYHBIX
HUCTOYHUKOB,;
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—— BJIQJICHUE SI3BIKOBBIMU CPEACTBAMHU: YMEHHE SICHO, JJOTUYHO M TOYHO M3JIaratb CBOIO
TOYKY 3PEHUS, UCII0JIb30BaTh a/ICKBATHHIEC SI3bIKOBBIE CPE/ICTBA;

—— BJaJICHUE HAaBbIKAMHU I103HABATEIbHOW pe(IEKCUU KaK OCO3HAHMS COBEPIIAEMBIX
JIEUCTBUM M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB U OCHOBAHUM, TPAHUI] CBOETO 3HAHUS U
HE3HaHMS, HOBBIX IIO3HABATEIBHBIX 3a7a4 U CPEACTB JJI UX JOCTUKEHUS;

—— ICNICYCTPEMJICHHOCTh B TIOWICKaX W TPUHATHH PEIICHHHA, COOOPa3UTEILHOCTh H
UHTYUIUS, PA3BUTOCTh MPOCTPAHCTBEHHBIX MPEACTABICHUI; CHOCOOHOCTh BOCHPUHUMATH
KpacoTy U TaApMOHUIO MUDA;

* NPEOMEeMmHBIX:

—— c(hopMHpPOBAaHHOCTH TIPEJCTABICHUA O MaTeMaTHUKe KaK YaCTH MHUPOBOW KYJIBTYPHI H
MECTe MaTeMaTUKU B COBPEMEHHOW IUBUIM3AIMH, CIIOCO0aX OMHCAHUA SIBICHUI pealbHOTO
MHpa Ha MAaTeMaTHYECKOM SI3BIKE;

—— c(hOpPMHUPOBAHHOCTH MPEACTABICHUI O MAaTEMAaTUYECKUX MOHITHUSIX KaK Ba)KHEUIINX
MaTEeMaTUYECKUX MOJIETISX, TO3BOJISIOIIMX OMUCHIBATh U U3y4aTh Pa3HbIE MPOIECCHI U SIBJICHUS;
MOHUMaHNE BO3MOKHOCTH aKCHOMAaTUYECKOI'O MOCTPOCHUSI MATEMAaTUUECKUX TEOPUH;

—— BJIaJICHUE METOJIaMH JI0Ka3aTeIbCTB U AJITOPUTMOB PEIICHUS, YMEHHUE UX TIPUMEHSITH,
IIPOBOJIUTH JOKA3aTEJIbHbIEC PACCYXKIECHUS B XO/I€ PEIICHUS 3a/1a4;

—— BJIaJICHUE CTAaHAAPTHBIMU NPHEMaMHU PEUICHUS PAIMOHAIBHBIX U HUPPAIMOHATBHBIX,
MIOKa3aTeNIbHbIX, CTENEHHBbIX, TPUTOHOMETPUYECKUX YpPAaBHEHUN U HEPABEHCTB, UX CHUCTEM;
WCIIOJIb30BaHNUE TOTOBBIX KOMIIBIOTEPHBIX MPOrPaMM, B TOM YHKCIIE JIJISl IOMCKA MyTH PEIICHUS U
WJUTFOCTPALIMY PEUICHUs] YPABHEHUIN U HEPABEHCTB;

— c(OpPMHUPOBAHHOCTh TMPEJICTABICHUM 00 OCHOBHBIX MOHSTHUSAX MAaTEeMaTHYECKOTO
aHalM3a M MX CBOWCTBaxX, BJIAJCHUE YMEHHEM XapaKTepU30BaTh IMOBEACHUE (DYHKIIMIA,
MCIIOJIb30BAHUE MTOTYYCHHBIX 3HAHUH JIJIs1 ONTUCAHUS U aHAIN3a PEAIbHBIX 3aBUCUMOCTEH;

—— BJIQJICHUE OCHOBHBIMU MOHATUAMHU O IUIOCKUX U IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX
¢durypax, uX OCHOBHBIX CBOICTBaxX; C(HOPMUPOBAHHOCTh YMEHHS PACMO3HABATH T€OMETPUUECCKUE
burypsl Ha ueprexax, MOACNAX U B pEaTbHOM MHpE; MPUMEHEHHE H3yYEHHBIX CBOMCTB
reoMeTpuueckux ¢Guryp u (GopMys s PEIICHUS TeOMETPUYSCKHX 3aJad M 3ajad ¢
MIPaKTUYECKUM COJEPIKAHUEM;

——  chopMHpPOBAaHHOCTh TPEICTABICHUA O TMpoOIeccaXx W SBICHUSAX, HWMEIONINX
BEPOSITHOCTHBIA XapaKTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B pPEaJIbHOM MHPE, OCHOBHBIX
MOHATHUAX AJIEMEHTAPHOW TEOPUHM BEPOATHOCTEW; YMEHUM HAXOIUTh U OIEHUBATH BEPOATHOCTHU
HACTYIUICHHS] COOBITHI B MPOCTEUIINX MPAKTUUYECKUX CHUTYAIUSX U OCHOBHBIE XapaKTEPUCTUKU
CIIyYaHBIX BEJIUYUH;

—— BJIQJICHHE HABBIKAMHU HCIIOJIb30BAaHUSA T'OTOBBIX KOMIBIOTEPHBIX MpOrpaMM IpHU
peleHun 3aay.



8

2. COJJEP)KAHUE YUYEBHOM JUCIHUILIAHBI

2.1. TemaTu4yecKuil MJIaH U coae

JKAHUC y‘leﬁHOﬁ JAUCHHUIIIIMHBI

Koan4yecTBOo 4acoB Ha

pazaen
HanmenoBanue pa3ziena Ayautop | Camocros Tembl pa3zaesa
Hasi TeJIbHasA
padora, pabora,
yac yac
BBenenue 2
Pazngen 1. YUCJIOBBIEU | 8 Tema 1.1 JleicTBUTENBHBIC YHCIIA.
PAITMOHJIbHBIE YucaoBbIe BRIPAKCHHS
BbIPAJKEHUA 8 Tema 1.2 PanuoHanbHbI€ BRIpOKECHUS
Pa3znen 2. ®YHKIIUA 10 Tewma 2.1 @yHkuus, €€ CBOMCTBA U
rpaduk
10 Tewma 2.2 [IpeoOpa3zoBanus rpaduKoB
byHKIUH
10 Tewma 2.3 KopeHp HaTypaibHOUN CTEEHU
8 Tema 2.4 Crenennas QyHKIHS
8 Tema 2.5 [lokazarenbHast pyHKIMS
10 Tema 2.6 Jlorapudmuueckas GpyHKIUSA
Pa3nes 3. IPSIMBIE U 8 Tema 3.1 [lapamnenbHOCTb NPSAMBIX U
IJMIOCKOCTHU B ILJIOCKOCTEN
HPOCTPAHCTBE 10 Tema 3.2 [lepneHIuKyISIPHOCTD NPSAMBIX
Y TIJIOCKOCTEM
Pa3nes 4. BEKTOPBI U 12 Tema 4.1 JlexapToBa
KOOPJIWHATBI CHUCTEMa KOOPJHMHAT B IPOCTPAHCTBE
8 Tema 4.2 BekTopbl B IPOCTPAHCTBE
PaznenS. TPUTOHOMETP | 8 Tema 5.1 Tpuronomerpuueckas
sl byHKIHS
8 Tema 5.2 IlpeoOpa3oBanue
TPUTOHOMETPUUECKUX BBIPAKEHUN
8 Tema 5.3 TpuroHomerpudeckue
ypaBHEHHUS
Pa3zgen 6. HAUYAJIA 8 Tema 6.1 Teopus npenesnon
MATEMATHYECKOI'O 8 Tema 6.2 TlpousBogHas
AHAJIH3A 8 Tema 6.3 OnpeneneHHbINA HHTErpal
Pa3zpen 10 Tema 7.1 MHororpaHHUKU
IZPD;II“J J?Iﬂgl;,lﬁgHHKH " 10 Tema 7.2 Tena BpamieHus
8 Tema 7.3 O6beMsbI TN
Pa3zpen 10 Tema 8.1 Cratnctuka
8. KOMBUHATOPUKA, 8 Tema 8.2 Kombunaropuka
CTATUCTHUKA U TEOPUSI
BEPOSITHOCTEI Tema 8.3 Teopust BeposiTHOCTEN
Pa3nen 9. YPABHEHUS U | 10 Tema 9.1 Pemenue ypaBHeHHI U
HEPABEHCTBA HEPaBEHCTB
10 6 Tema 9.2 Pemenue cuctem ypaBHEHH U
HEPaBEHCTB
HUTOIo 234 6




3. XAPAKTEPUCTHUKA OCHOBHbIX BUJIOB
YYEBHOU JAEATEJBHOCTU CTYAEHTOB

HaunmeHnoBaHue pa3aesia/TeMbl

Buabl yueOHbIX HeiicTBHI

BBenenune

O3HakOMJICHHE C pOJIbI0 MaTeMaTUKH B HayKe, TEXHHKE,
9KOHOMHKE, WH()OPMAIMOHHBIX TEXHOJOTUSAX M MPAKTUICCKON
nesitenbHOCTH. O3HAKOMIICHHUE C IeNIIMU U 33J]a4aMU U3y4eHUst
MaTeMaTHKd  npu  ocBoeHun  mnpodeccuit CIIO wu
cnenuaibHocreii CI10O

AJI'EBPA

PasBuTHe NOHATHS 0 YHCJIE

Brimonnenue apupmeTndeckux ASUCTBUI HAJl YMCIIaMH, COYETast
YCTHBIE U TUCbMEHHBIE IPUEMBI.

Haxoxnenne  npuONMKEHHBIX ~ 3HAYCHWHA ~ BEIMYMH U
[OTPEUIHOCTEH BBIYMCICHUN (aOCOIIOTHOM M OTHOCHUTENIBHOM);
CPABHEHUE YHUCIIOBBIX BBIPAKECHU.

Haxoxnenue omuOok B MpeoOpa3oBaHUAX M BBIYUCICHHUIX
(OTHOCHUTCSI KO BCEM IYHKTAaM [IPOrPAMMBbI)

Kophn, crenenn, jorapudmsl

O3HaKOMJIEHHME C IOHATUEM KOPHs N-H CTENEHH, CBOMCTBAMH
PaauKaIOB U IIPABUJIAMM CPAaBHEHUS KOPHEH.

DopMyIMpOBAaHUE OIPENEICHUS] KOPHA M CBOMCTB KOpHEH.
Beluucinenue u cpaBHEHUE KOpPHEW, BBIIIOJIHEHUE IPHUKUIKH
3HAYECHUS KOPHS.

[IpeoOpa3oBanne YHCIOBBIX © OYKBEHHBIX BBIPAKCHHI,
COJIEPIKAIMX PAJUKAIIBL.

Brimonaenue pacueToB 1o opmysam, COASPKAIUM PaJIUKaIb,
OCYIIECTBIIS1 HEOOXOIUMBbIE MOACTAaHOBKH U IPeoOpa30BaHusl.
OmnpeneneHre pPaBHOCUIBHOCTU BBIPAXKEHUM € paJuKalaMu.
Pemenne nppannoHalbHbIX ypaBHEHUM.

O3HakOMJIEHME C MOHSATHEM CTENEHH C JIEHCTBUTEIIbHBIM
IIOKAa3aTeJIEM.

Haxoxnenue 3HA4YCHUI CTEIICHU, HCIIOJIb3YsI npu
HE00XO0IMMOCTH MHCTPYMEHTAJIbHBIE CPECTBA.

3anucbIBaHUE KOPHSI N-il CTENEHU B BUJAE CTENEHU C JPOOHBIM
rokaszaresaeM U Hao0opoT.

@opMyIMpOBaHKME CBOMCTB CTENEHEN. Brluncienue crenenen ¢
pallMOHAJIbHBIM  IIOKAa3aTeJIeM,  BBIIOJHEHUE  NPUKUIKU
3HAYEHHUsI CTEIIEHU, CPABHEHHE CTEIICHEM.

IIpeoOpa3oBanue 4YMCIOBBIX U OYKBEHHBIX BBIPAXKECHUH,
COJEpKAIMX  CTEIEHW, MPUMEHSAS CBOWCTBA. PemeHne
[IOKAa3aTeNIbHBIX YPABHEHU.

O3HakOMJIEHME C HIPUMEHEHHEM KOpHEH WU CTeleHed Ipu
BBIUYHCIICHUM CPEIHUX, AEIECHUHU OTPE3KA B «30JIOTOM CEUCHUMNY.
PereHne npukiiagqHeIX 3a/1a4 Ha CJIIOXKHBIE IPOLEHTHI

IIpeodpa3oBanue Breimonnenue mnpeoOpa3oBaHMil  BbIpaXEeHHH, NpPUMEHEHUE

ajiredpanvecKux BbIpasKeHuii (dbopMyI1, CBA3aHHBIX CO CBOMCTBAMU CTEIICHEH U JIOTapH(MOB.
Onpenenenue obnactu JIOIYCTUMBIX 3HaYEHUI
norapu(MUYECKOr0 BBIPOKCHHUS. PerieHne morapuMUYecKuX
ypaBHEHUH

OCHOBbBI TPUTOHOMETPUH
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OcHoBHBIEC IOHATUSA

N3ydeHue painaHHOrO METOAa M3MEPEHUS YIJIOB BpallleHUS U
WX CBSI3U C rpajaycHOil Mepoii. M300paxkeHue yrioB BpalleHUs
Ha OKPYKHOCTH, COOTHECEHHME BEJIMYMHBI yrja C €ro
PaCIIOJIOKEHUEM. DopMynMpOBaAHUE onpeAeeHun
TPUTOHOMETPHUUECKUX (PYHKLMN 7S YTIOB MOBOPOTA M OCTPBIX
YIJIOB TPSIMOYT'OJIBHOTO TPEYroJIbHUKa U OOBSCHEHHE WX
B3aUMOCBSI3U

OcHOBHbIE TPUTOHOMETPUYECKHUE
TOK/IeCTBA

[IpumeHeHre OCHOBHBIX TPUTOHOMETPUUYECKUX TOXKIECTB JJIsI
BBIUMCIICHHS 3HAUEHUN TPUTOHOMETPUYECKUX (PYHKIIMIA 1O
OHOU U3 HUX

IIpeoGpa3oBanus npocTemmx
TPUTOHOMETPUYECKUX
BbIPaKEeHH I

W3yuenne 0CHOBHBIX (POPMYIT TPUTOHOMETPUH: (POPMYIIBI
CIIOXKEHUS, yIBOCHUSI, IPEOOPa30BaHUs CYMMBI
TPUTOHOMETPHUYECKUX (PYHKIUH B IPOU3BEICHHUE U
NPOM3BEJCHUS B CyMMY U IPUMEHEHHUE MTPU BHIYUCICHUN
3HAYEHUS] TPUTOHOMETPUIECKOTO BHIPAKCHHS U YIPOIICHUS
ero.

O3HaKOMJICHHE CO CBOWCTBAMH CHUMMETPHH TOUYEK Ha
eIMHUYHOM OKPYXHOCTH M IPUMEHEHHE UX JUIS BBIBOJIA
(hopMyIT IPUBEICHUS

IIpocreiimme
TPUTOHOMETPUYECKH e
YPaBHEHHS U HEPABEHCTBA

Pemenue no ¢opmynaM M TPUTOHOMETPUYECKOMY KpPYyry
MIPOCTEUIINX TPUTOHOMETPUYECKUX YPABHEHU M.

[IpumeHeHne  OOIMX  METOJOB  pELIEHHUS  YpaBHEHUI
(mpuBeneHNE K JTUHEHMHOMY, KBaJpaTHOMY, METOJ Pa3I0KEHUS
Ha MHOXUTEJIM, 3aMEHbl [EPEeMEHHOW) TpU  pelIeHUH
TPUTOHOMETPUYECKUX YPAaBHEHHM.

YMeHue oTMeuaTh Ha  Kpyre PpeleHUs  [POCTEHIIMX
TPUTOHOMETPUYECKUX HEPABEHCTB

ApKCHHYC, aDKKOCHHYC,
APKTAHI€HC YUCIA

O3HaKOMJICHHE C TTOHITHEM OOPATHBIX TPUTOHOMETPUIECKUX
GbyHKIHH.

W3y4eHune onpeneneHuii apkCHHyca, apKKOCHHYCa,
apKTaHTeHca Jucia, popMynupoBaHue ux, N300pakeHne Ha
eIMHUYHOI OKPYXHOCTH, IPUMEHEHUE MTPU PEIICHUN
YpaBHEHUI

®YHKIMU, UX CBOVCTBA U TPA®UKH

DyHKIMH.
ITonsiTHE 0 HEMPEPBLIBHOCTH
pyHkuun

O3HakOMJICHHE C TIOHATHEM IIEPEMEHHOH, TNpHUMEepaMH
3aBUCHMOCTEH ME/Ty IEPEMECHHBIMHU.

OsHakomJieHHME C  TOHSATHEM  Tpaduka,  ONpeaeieHue
NPUHAIISKHOCTH TOUKK rpaduky yHkunun. OmnpeneneHue mo
dopmyne mpocTeinield 3aBUCHMOCTH, BHIA €€ rpaduka.
Bripakenue mo GpopmyIieo1HOM IEpEMEHHOI uepe3 ApyrHe.
O3HakoMJICHHE C OIpeesieHneM (QYHKIHH, (HOPMYITUPOBAHUE
ero. Haxoxnenue obiacT onpenesieHuss U 00JIaCTH 3HAYCHUI

byHKIMHN

CpoiicTBa QpyHKIHH.
I'padmueckast mHTEPIpETALIMSI.
IIpuMmeps! pyHKIHMOHATBHBIX
3aBHCHUMOCTEN B peajibHbIX
npoueccax u siBJIeHUAX

O3nakomJeHHE ¢ TIpuMepaMi (HYHKIIMOHABHBIX 3aBUCUMOCTEH
B pealIbHBIX MPOIECCaX U3 CMEKHBIX TUCIUTUIHH.
O3HakoMJIEHHE c JIOKa3aTeJIbHBIMU paccyXJICHUsIMU
HEKOTOPBIX CBOMCTB JMHEHHOW M KBaJApaTHUYHON (YyHKUUH,
MPOBEJICHUE MCCIEAOBAHUS JIMHEMHOW, KYCOYHO-JIMHEHHOM,
JIpOOHO-IIMHEHHOW M KBaJpaTHUHON (YHKIUH, TOCTPOCHUE HX
rpadukoB. IlocTtpoeHne u 4YreHWe TpaPuKOB (DYHKIIHA.
UccnenoBanne ¢yukuuu. CocTaBieHue BUIOB (GYHKIMI IO
JAHHOMY YCJIOBHUIO, PELLIEHUE 334a4 Ha SKCTPEMYM.
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BrimosHenue npeodpa3oBanwmii rpaduka GyHKImm

OopartHblie pyHKUIMU

N3yuenue noHATuss oOpaTHOM (yHKLUH, ONpeseeHue Buia 1
nocrpoeHue rpaduka oOpaTHOM (YHKLIMH, HaXOXIEHHE ee
obmactu onpeneneHuss W oOnactu 3HaueHuil. [lpumeneHue
CBOMCTB (DyHKIMI IpU MCCIEOBAHUU YPAaBHEHUH U peleHUH
3a/1a4 Ha DKCTPEMYM.

O3HaKOMJICHHE C TTOHITHUEM CIOXKHON (QYHKIUU

CrenenHnble, NOKa3aTe/bHbIe,
JorapupmMuyeckue u
TPUTOHOMeTpHYecKHe PyHKIMH.
OOpaTHbIe TPUTOHOMETPUYECKHE
pyHkuun

Beruucnenue 3HaueHnit GyHKIMN 10 3HAYEHUIO apIyMEHTa.
OnpeneneHre TMOJOXKEHUS TOYKH Ha Tpaduke 10 ee
KOOp/AMHATaM U Hao0O0poT.

Hcnonp3oBanne CBOWCTB (YHKUWH Ui CpPAaBHEHHS 3HAYCHUH
cTerneHel u orapumMos.

[ToctpoeHne TrpaduKOB CTENEHHBIX W  JIOTAPH(PMHUICCKHX
GbyHKIHi.

Pemenne moxazaTenbHBIX W JIOTapU()MUYECKUX YPAaBHEHHH M
HEPaBEHCTB 110 U3BECTHBIM aJITOPUTMaM.

O3HakOMJIEHME C IIOHSATHEM HENPEPHIBHOM NEpHOANYECKOI
¢byHkuuu, ¢GopMyNIMpOBaHUE CBOMCTB CHHYyca M KOCHHYca,
MMOCTPOCHHE UX IPaHUKOB.

O3HakoMJIeHHE C TIOHATHEM T'apMOHUYECKHUX KojieOaHUl Hu
npUMepaMy  TapMOHHYECKUX KOJICOAHWH JUIsI  ONHMCAHUS
IPOLIECCOB B (PU3MKE U APYIHX OOJIACTIX 3HAHUSL.
O3HakOMJIEHME C IMOHSATHEM pAa3pbIBHOM NEPUOAMYECKOM
¢byHkuuu, GopMyaupoBaHHe CBOWCTB TaHI'€HCAa U KOTAHIEHCA,
MMOCTPOCHHE UX IPahHUKOB.

[IpumeHeHue CcBOWCTB (YHKIMHA [UIs CpPaBHEHUS 3HA4YEHUH
TPUTOHOMETPUUECKHUX byHKIHH, pemeHus
TPUTOHOMETPUUYECKUX YPABHEHUH.

[Toctpoerne rpaduKoB  OOpaTHBIX  TPUTOHOMETPUUYECKHUX
GbyHKUMI ¥ onpeieTIeHHe o TpauKaM UX CBOMCTB.
Brimonaenue npeobpa3zoBanus rpagkoB

HAYAJIA

MATEMATHYECKOI'O AHAJIM3A

ITocaenoBaTeJbLHOCTH

O3HakoOMJIEHHE C MOHATHEM YHCIOBOW MOCIEAOBATEIbHOCTH,
criocobamu ee 3aJjaHusl, BHIYUCICHUSIMU €€ YICHOB.
O3HaKOMJIEHHE C TIOHSTHEM IIpeJiena MOC/I€0BATEIbHOCTH.
O3HakOMJIEHHE C BBIUMCICHHEM CYMMBI OECKOHEYHOTO
YHCIIOBOTO Psifia HA MIPUMEPE BBIYHUCICHUS CYMMBI OECKOHEYHO
yOBIBaIOIIEeH reOMEeTPHUUECKON IPOTPECCHH.

Pemenue 3amau Ha npuMeHeHHE POPMYIIBI CyMMbI OECKOHEYHO
yOBIBAIOLIEH T€OMETPHUIECKON TPOrPEeCCU

IIpousBoaHAasi U ee IPUMEHEHHE

O3HaKOMJIEHHE C IOHATHEM ITPOU3BOTHOM.

N3yduenne w  ¢GopMyIupOBaHHE €€ MEXaHHYeCKOro |
TEOMETPUUECKOr0 CMBICIA, M3YYCHHUE AJTOPUTMAa BBIUYUCICHUS
MIPOU3BOTHON HA TIPUMEPE BBIYMCIICHUS MTHOBEHHOW CKOPOCTH
U yri0Boro ko3 duimenta KkacaTeabHOM.

CocraBiieHre ypaBHEHUS KacaTeIbHON B 00IIEM BH/IE.
VYcBoeHue paBuil nuddepeHInpoBaHus, TaOJIUIIBI
MIPOU3BOJHBIX 3JIEMCHTAPHBIX (YHKIMH, TPUMECHCHHUE IS
muddepeHnupoBanuss  QYHKIHIA, COCTaBJICHUS YpaBHEHUS
KacaTeJIbHOM.

W3yuenue TeopeM O CBS3M CBOMCTB (DYHKIIMH U TIPOM3BOJHOM,

(hOpMYIIUPOBKA HX.
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[IpoBeneHne ¢ 1OMOIIBIO  INPOU3BOJHOM  MCCIENOBaHUSA
¢byHKuMy, 3a1aHHON (OPMYIION. Y CTaHOBJIEHUE CBSI3U CBOMCTB
(GYHKIMHU ¥ TPOU3BOAHOM 0 UX rpaduKam.

[IpuMeHeHHe  NpPOM3BOAHOM I pPELICHHMs  3a4a4  Ha
HaXOXXJCHUE HauOOJIbLIer0, HAaUMEHbBIIEr0 3HAYEHUS U Ha
HaXO0XJIEHHUE IKCTpEMyMa

IlepBooGpa3Has u nHTErpasa

O3HakOMJICHHE C IOHATUEM MHTETpaJia U MepBOOOPA3HOM.
W3yuenue mpaBuiia BEIYUCICHUS TIEPBOOOPA3HON U TEOPEMBI
Herorona-JleliOauna.

Pemenue 3amay Ha cBsI3b NEpBOOOpa3HON U €€ MPOU3BOIHOM,
BBbIUHMCIIEHHE [1€pBOOOPA3HON Il JaHHOM (QyHKIIHH.

Pemenue 3agauy Ha NpUMEHEHUE WHTETpasia Jjsl BBIYUCICHUS
(GU3MYECKUX BEIMYUH U IUIOIAAeH

YPABHEHUA U HEPABEHCTBA

YpaBHeHHUSs] M CHCTEMBI
YPaBHEeHHUIl
HepaBencrBa u cucrembl
HEPABEHCTB C IBYMS
nepeMeHHbIMU

O3HakOMJIEHME C NPOCTEHIIMMHU CBEACHUSIMH O KOPHSAX
areOpanyeckux  ypaBHEHMH, MOHATUSAMHM  HCCIEIOBaHMS
YPAaBHEHUU U CUCTEM yPABHEHUM.

WN3ydyenne TEOpUM PABHOCUIBHOCTM YpaBHEHMM U €€
npuMeHeHus. lloBTopeHne 3amucu pemeHus CTaHAAPTHBIX
YpaBHEHMH, TNpPUEMOB MpeoOpa3oBaHUs YpPaBHEHUH  JJs
CBEJICHUS K CTAHJIaPTHOMY YPABHEHHUIO.

Pemenne panyoHanbHbIX, HPPALMOHAIBHBIX, TIOKA3aTEIBHBIX U
TPUTOHOMETPUYECKUX YPABHEHHUM U CUCTEM.

Hcnonb3oBaHue cBOMCTB U rpadukoB (GyHKUMHA A pelieHus
ypaBHeHUH. [I0BTOpEHNE OCHOBHBIX IPUEMOB PEIICHUS CUCTEM.
Pemenune ypaBHEHMII C TPUMEHEHHMEM BCEX IIPUEMOB
(pa3nokeHusi Ha MHOYKUTENH, BBEJIEHUS HOBBIX HEH3BECTHBIX,
[I0JICTAHOBKH, Ipahuueckoro MeTo/1a).

Pemenne cucreM ypaBHEHHMH C IPUMEHEHHMEM pa3JIMYHBIX
cnoco6oB. O3HakoMiIeHHE C OOIIMMH BONPOCAMHU PELICHMS
HEPaBEHCTB M HWCIOJb30BAHUE CBOMCTB M TpadUKOB (PyHKUIUI
IIPYU PEILIEHUN HEPABEHCTB.

Pemenne HEpaBeHCTB M CHCTEM HEPABEHCTB C IIPUMEHEHUEM
pa3IUYHbIX CLIOCOOOB.

[IpuMeHeHHEe MaTeMaTU4eCKUX  METOJOB Ul pEeLIeHUs
COJZIepKaTeNIbHBIX 3a/lad U3 pa3IMyHbIX OoO0JacTel Hayku H
IpakTUKU. MHTepnpernpoBaHue pe3yjabTaToOB € y4E€TOM
peaJIbHBIX OTPaHUYEHUN

3JEMEHTbI KOMBUHATOPUKHA, TEOPUM BEPOSITHOCTEN U CTATUCTHKH

OcHoBHBIE IOHATUSA
KOMOUHATOPUKH

N3ydyenne mnpaBwia KOMOWHATOPUKKA U TPUMEHEHUE TIpU
perieHn KOMOMHATOPHBIX 3a7ad.

Pemenne kOMOMHATOPHBIX 3aJad METOJIOM Tiepedopa W 110
MPaBUITy YMHOXKEHUSI.

O3HaKOMJICHHE C MMOHSATUSIMU KOMOMHATOPHUKH: Pa3MEIICHUSIMH,
COUYETAHMSIMH, TME€pecTaHOBKaMU U (GopMylaMud IS UX
BBIYMCJICHMUSL.

OObscHeHne u npuMeHeHue QOopMya ISl  BBIYHUCIICHHS
pa3MEIeHH, IePECTAaHOBOK M COUETAHUM MPHU PEIICHUHU 3a/1a4.
Oznakomienne ¢ OuHOMOM HpBIOTOHA U TPEyroJbHUKOM
[Tackansa. PenieHne MpakTAYECKUX 3a4a4 C HCIOJb30BAHHEM
MTOHSATUN ¥ TPABUJI KOMOMHATOPUKH

DJIeMEeHTbI TeOPUH

N3yueHue KJ1acCuuecKoro OnpeaesieHusi BEPOSITHOCTH, CBOMCTB
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BEpPOSATHOCTEM

BEPOATHOCTH, TEOPEMBI O CYMME BEPOSITHOCTEH.
PaccmoTpenue npuMepoB BEIYUCIIEHUS BEPOSITHOCTEN. Pelienue
3aJla4 Ha BBIUMCJICHHE BEPOSITHOCTEH COOBITHI

IIpeacraBiieHue JaHHBIX
(Tabdamnubl, IMaArpaMmbl,

rpagpuxu)

O3HakoOMJIEHHE C npeaACTaBICHUCM YHCIIOBBIX AOAHHBIX H HX
XapaKTCPHUCTUKAMMU. Pemenue IMPAKTUYICCKUX 3aJa4 Ha
06pa60TKy YN CJIOBBIX JAHHBIX, BBIYHMCICHHUC UX XaPAKTCPUCTHK

I'EOMETPUSA

IIpsiMmble U MJIOCKOCTH
B IPOCTPAHCTBE

@opMyIMpOBKa M IPUBEICHHE JI0OKA3aTEIbCTB IPU3HAKOB
B3aMMHOI'O  pacHOJIOKEHUS  MNPAMBIX M IUIOCKOCTEM.
PacnioznaBanue Ha ueprexax M MOJEIAX Pa3iIUYHBIX CIydacB
B3aMMHOI'O  pacHOJIOKEHUS  MNPAMBIX U IUIOCKOCTEM,
apryMEHTHPOBAHUE CBOMX CYKICHUI.

@opMyJIMPOBAHUE  ONPEACICHUN, IPU3HAKOB M  CBOMCTB
IapajuIeIbHbIX u NIEPIEHIUKYJISIPHBIX IJIOCKOCTEH,
JBYTPAHHBIX U JIMHEWHBIX YIJIOB.

BeinosiHeHne MOCTPOEHUS YII0OB MEXAY IPSAMbBIMH, NPSAMOU U
IJIOCKOCTBIO, MEXAY IUIOCKOCTSMH II0 ONMCAaHUIO, H
pacro3HaBaHUE UX HA MOJEIAX.

[IpuMeHeHne NPU3HAKOB U CBOWCTB PACHOJIOKEHUS MPAMBIX H
IUIOCKOCTEH NPYU PELICHUH 3a/1ay.

N300pakeHre Ha PUCYHKaxX W KOHCTPYHMPOBAHHE Ha MOJEISX
NEPIECHIUKYJIAPOB M HAKJIOHHBIX K IUIOCKOCTH, IPSMBIX,
MapaJUICIbHBIX  IUIOCKOCTEH, YIJIOB MEXIy MpsAMOH H
IUIOCKOCTBIO M1 000CHOBAHHUE MOCTPOSHHUSL.

Pemenne 3amad Ha BBIYMCIECHUE TIE€OMETPUYECKUX BEIMYHH.
OnucslBaHHE PacCTOSHUA OT TOYKU JO IUIOCKOCTH, OT MPSMOM
10 IIJIOCKOCTH, MEXIY IIJIOCKOCTSIMU, MEXIY
CKPEILMBAOIIMMUCA  NPSAMBIMH, MEXAY INPOU3BOJILHBIMHU
¢burypamu B mpoCTpaHCTBE.

@opMyIMpOBaHME M [IOKa3bIBAHUE OCHOBHBIX TEOPEM O
paccTosiHUAX (TEOpeM CYLIECTBOBAHMSI, CBOICTBA).
N300paxkxeHne Ha dYepTekax U MOJENSAX pacCTOSIHUA U
00OCHOBaHME CBOUX CYXIeHHH. OmnpeneneHre U BBIUYUCICHUE
paccrosiHUI B mpocTpaHcTBe. [Ipumenenue ¢opmya u Teopem
IJJAHUMETPUH IS PELICHMS 3a1a4.

O3HaKOMJIEHME C TIOHATHEM NapaJIJIEIBHOTO IPOEKTUPOBAHMS U
ero cpoucTBamMu. DOpMynuMpOBaHHE TEOPEMBI O IUIOIIAJN
OpPTOTOHAJILHOU MTPOEKIIMM MHOTOYTI'OJIbHUKA.

[Ipumenenue Tteopun mjii OOOCHOBAaHUS IOCTPOEHUH U
BBIUHACICHUM. ApryMEHTUPOBAaHHE CBOUX CYXICHHH O
B3aMMHOM PACIOJIOKEHUH MPOCTPAHCTBEHHBIX puryp

MHoOrorpaHHUKHU

Onucanue U XapakTepUCTHKa  Pa3IM4YHBIX BU/JIOB
MHOTOTPaHHHUKOB, IIEPEUNCIEHUE UX IJIEMEHTOB U CBOMCTB.
N300pakeHre MHOIOI'PaHHUKOB U BBIIIOJHEHHUE ITOCTPOEHUS Ha
N300paXEHUSIX U MOJENSIX MHOTOTPAHHHUKOB.

Bbluuciienue  JIMHEHHBIX ~— JIEMEHTOB M YIVIOB B
MPOCTPAHCTBEHHBIX ~ KOHPHUTypamusx,  apryMEHTHPOBAaHUE
CBOUX CYXICHUH.

XapakTepucTuka ¥ HM300paKCHHWE CEUCHHs, pPa3BEPTKU
MHOTI'OI'PaHHHUKOB, BBIYMCICHUE TUIOMIAeH TOBEPXHOCTEH.
[TocTpoenue npocrelnx cedeHuil Kyba, Ipu3Mbl, TUPAMUIBL.
[TpumeHeHue (HakTOB U CBEICHUM U3 IUIAHUMETPHH.
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O3HakoMJICHHME C BHJAaMH CHUMMETPUH B IIPOCTPAHCTBE,
(bopMyJIMpPOBaHHUE ONPEICICHU W CBOHCTB. XapaKTePUCTHKA
CUMMETPHUHU TEJl BpalleHUS M MHOTOTpaHHUKOB. IIpumeHeHue
CBOWCTB CHMMETpUHU TIpU pelIeHuHu 3aaad. lMcmosb3oBaHue
MPUOOPETEHHBIX 3HAHUU IS UCCIICIOBAHKUSA U MOJACIUPOBAHUS
HECJIOKHBIX 3a/1a4. M300paxkeHne OCHOBHBIX MHOT'OTPAaHHUKOB
Y BBITIOJIHCHHE PUCYHKOB I10 YCJIOBHUSM 3a/1a4

TeJia 1 MOBEPXHOCTH
BpallleHUA

O3HakoMJIeHHE C BUJAaMM TeJl BpalleHus, popMyIupoBaHUe UX
OIpeIeTICHUI U CBOICTB.

®opmynupoBaHHE TEOPEM O CEYEHHM INapa IUIOCKOCTBIO H
IUIOCKOCTH, KacaTelIbHOM K cdepe.

XapakTepucTUKa U H300paKeHUE Tell BPALICHUS, UX Pa3BEPTKH,
CEUYCHUSI.

Pemenne 3amad Ha MOCTPOCHHWE CEUYCHUH, BBIYMCICHHE JUIHH,
paccTosiHMM, YrioB, miomazned. [IpoBeneHue aoKa3aTeIbHBIX
paccyXKIeHHI IPY pEHICHUH 3a/1a4.

[TpumeHeHne CBOWCTB CUMMETPHU MIPU PELICHUH 3a/1a4 Ha Tejia
BpaIeHHsI, KOMOWHAIIHIO TEJL.

N300pakeHre OCHOBHBIX KPYTJIBIX T€J U BBIOJHEHUE PUCYHKA
10 YCJIOBHIO 33a4H

I/I3MepeHI/lﬂ B reoMeTpumn

O3HaKOMIIEHHE C ITOHATHSIMH ILIOMAAU U 00beMa, aKCHOMaMHU
M CBOMCTBaMH.

Pemenne 3amad Ha BBIYMCICHHE TUIOMIANCH TUIOCKUX (QUTYp C
MPUMEHEHUEM COOTBETCTBYIOIMX ¢GopMynl u (aKkToB H3
TJITAHUMETPHH.

N3ydenne TeopeM O BBIYMCIEHUU 00BEMOB IMPOCTPAHCTBEHHBIX
TEJ, pEIICHHWEe 3aJa4 Ha MPUMEHEHHE (DOPMYIT BBIYUCIICHUS
00BEMOB.

W3zyuenune Gopmyi Ui BEIYMCICHUS TUIOMIAACH OBEPXHOCTEH
MHOTOI'PAHHUKOB U TEJ BpaIlECHUS.

O3HaKOMJICHHE C METOJIOM BBIUMCIICHUS TIJIOMIA I TOBEPXHOCTH
cdepsl.

Pemienne 3amay Ha BBIYMCICHUE IUIOMAJAEH TOBEPXHOCTH
MIPOCTPAHCTBEHHBIX TEJI

KOOp}II/IHaTbI U BEKTOPLI

O3HakOMJIEHME C MOHATHEM BeKkTopa. M3yueHue nexapTroBoil
CUCTEMBl KOOpDAMHAT B IIPOCTPAHCTBE, IIOCTPOCHUE IIO
3aJIaHHBIM KOOPJAHMHATAM TOYEK M IUIOCKOCTEW, HAaXO0KIECHHE
KOOpJUHAT TOYEK.

Haxoxxnenne ypaBHEHHH OKpPYXHOCTH, C(epsl, IIOCKOCTH.
Brruncnenue pacCTOAHUN MEXy TOUKAMU.

N3yuyeHne CBOMCTB BEKTOPHBIX BEJIMYHH, IIPABUJI PA3JIOKEHUS
BEKTOPOB B TPEXMEPHOM IIPOCTPAHCTBE, NPaBUJ HAXO0XKJIECHUS
KOOpJAMHAT BEKTOpAa B MPOCTPAHCTBE, MpPaBUJ JIEUCTBUM C
BEKTOPAaMH, 3aJaHHBIMA KOOpAUHATAMH.

[IpuMeHeHne TeopuM NIpU PELICHWM 3a4ad Ha JEHCTBHS C
BEKTOPaMH.

N3yuyeHne CKaaspHOro IIPOU3BEIEHUS BEKTOPOB, BEKTOPHOI'O
YPaBHEHHUs NpsAMOM M miockocTu. IIpuMeHeHue Teopuu npu
peuieHun 3aJad Ha JEHWCTBUS C BEKTOpaMH, KOOPJAMHATHBIN
METOJI, IPUMEHEHUE

BEKTOPOB JUIsl BBIYMCIICHUS BEJIMYUH YIJIOB U PACCTOSHUM.
O3HaKOMJIEHME C J10Ka3aTeIbCTBAMHU TEOPEM CTEPEOMETPUU O




15

B3aMMHOM PaCIIOJIOKCHHU N MMPAMBIX u IUIOCKOCTEH
HUCITIOJIB30BaAHNEM
BCKTOPOB

C

4.YYEBHO-METOJANYECKOE U MATEPUAJIBHO-TEXHUYECKOE

OBECIIEYEHUME ITPOI'PAMMBI

Peanuzanus yueOHON NUCHMIUIMHBI TpeOyeT HAIM4YWsA y4eOHOro KaOMHeTa.
KaOuner MmeauKko-0M010rn4eCKUX AU CHUILIHH

(yueOHass ayauTopusi, OCHAIIEHHas OO0OpyIOBaHUEM, TEXHUYECKUMU
cpencTBaMu OOy4eHMs JJIs NPOBEICHUS 3aHATUN BCEX BHUJIOB, NMPEIYCMOTPEHHBIX
o0pa30BaTeNbHON MPOTPaMMOM, B TOM YHWCJE TPYMIOBBIX W HHIWBHUIYaTbHBIX
KOHCYJIBTALIMM, a TaKKe JJI1 IPOBEICHUS TEKYIIETO KOHTPOJISL, TPOMEKYTOUYHON U
roCy/1apCTBEHHOW UTOTOBOM aTTECTALIUN)
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JIOMOJHEHUA U UBMEHEHUA K PABOYEN
IHPOI'PAMME

JlomoHeHUs! ¥ U3MEHEHMsI B pabo4eil mporpaMmMme Ha / y4. roJ1

JlomoTHEeHUsT W W3MEHEHWS pPAacCMOTPEHBI Ha 3acedaHud  Kadeapbl
poTOKOI No

OT « » 20 T.
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