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IHHOACHUTEJBbHAA 3AIINCKA

[Tporpamma o61eo6pazoBaTenbHON yaeOHOH AucuIuHA «MaTeMartrka: anredpa u Hadasa
MaTeMaTHYECKOTo aHalu3a; reoMeTpus» (nanee — «MaremaTHkay) MpeJHazHaueHa Uil U3y4eHHs
MaTeMaTHKH B TPOQECCHOHANBHBIX o0Opa3oBarenbHbIXx opranm3anusx CIIO, peanu3yrommx
00pa30BaTeNbHYI0 IPOrpaMMy CpPEIHEro OOMIeT0 O0O0pa3oBaHMs B MpPEETax OCBOCHHUS OCHOBHOM
npodeccuoHaibHONM oOpazoBarensHoi mporpammbl CITO (OINIOIT CITIO) ©Ha 6a3e OCHOBHOTO
o01iero oOpa3oBaHus IPH MOITOTOBKE KBATU(HUIIMPOBAHHBIX pab0oUnX, CIYKALIUX U CIICIHATUCTOB
CpEeIHEero 3BEHa.

[Tporpamma paspaborana Ha ocHoBe TpeboBanuii ®I'OC cpemHero obmero oopa3oBaHws,
NPEIBSBISEMBIX K CTPYKTYpE, COJCPKAHHMIO W PE3yJbTaTaM OCBOCHUS YUEOHOH IHCIUIUIMHBI
«MartemaTHKa», B COOTBETCTBMU C PEeKOMEHIAIMsSMU MO OPTraHU3ANMH TOJIYYCHHS] CPEIHErO
obmiero oOpa3oBaHWs B TMpeaenax OCBOCHUs 00pa30BaTENBHBIX IMPOTPAMM  CPEIHETrO
npogeccuoHaIbHOr0 00pa30BaHus Ha 6a3e OCHOBHOTO O0IEro o0pa3oBaHus C y4eTOM TpeOOBaHUN
(denepanbHBIX TOCYAaPCTBEHHBIX 00Pa30BaTENIbHBIX CTAHIAPTOB M TOJIy4aeMOW MpOQeccuu Win
CMELMANIBHOCTH  CpeAHero  mpodeccuoHampHOrOo  oOpasoBanusi  (muceMo  Jlemapramenra
rOCYJapCTBCHHOM MOJUTUKH B chepe MOoAroToBKH padounx kaapoB u 10 MunobpHayku Poccun
ot 17.03.2015 Ne 06-259).

Coneprxanue mporpaMmmbl «MareMaTHKay HaIPaBJICHO Ha TOCTH)KCHUE CIICIYIOIIUX IeJIei:

* obecrnieueHre CGHOPMHPOBAHHOCTU TPEACTABICHUH O COIHMAIBHBIX, KYJIbTYPHBIX H
UCTOPHYECKHX (haKTOpPax CTAHOBIICHHSI MATCMATUKU;

* obecrieueHne COPMHUPOBAHHOCTU JOTHUYECKOTO, AITOPUTMUYECKOTO M MaTEMaTHYECKOTO
MBIIICHYS,

* obecniedueHre c(HOPMUPOBAHHOCTH YMECHUW MPUMCHSTH TIOTyYCHHBIC 3HAHUSI TIPU PEIICHUN
pa3IMYHbIX 337ay;

* obOecriedeHre COHOPMUPOBAHHOCTH TPEJACTABICHUNA O MareMaThke Kak 4YacTu
O0IIIeYeTIOBEYECKON KYJIBTYpPhl, YHHUBEPCAJIbHOM S3bIKE HAYKH, IO3BOJISIFOIEM OIUCHIBATH H
M3y4aTh peasbHbIC TPOLECCHI U SBJICHHS.

B mporpammy BKIIIOYEHO COJEpXKaHHE, HAlpaBICHHOEC Ha (HOPMUPOBAHHE Y CTYACHTOB
KOMIIETEHITNH, HeoOXoauMBIX miIsg kadecTBeHHOro ocBoeHus OIIOII CIIO na 0a3e OCHOBHOTO
ob1iero oOpa3oBaHUs C MOJIYYEHHEM CpPEIHEro oOIero oOpa3zoBaHHUsS; MPOrPaMMbl MOATOTOBKU
KBaJIM(ULIMPOBaHHBIX pabouux, cayxamux (IITIKPC).

[IporpaMMa MOKET HCHONB30BATHCA APYTUMHU MPOodecCHOHAIBHBIMU 00pa30BaTeNbHBIMU
OpraHu3alMsIMU, PEATU3YIONIMMUA 00pa30BaTEIbLHYIO TIPOTPAMMY CPEIHET0 O0IIero 00pa3oBaHUs B
npenenax ocBoenust ocHoBHO# OITOIT CITO Ha 6a3e ocHoBHOTO 0611ero o6pazosanus (ITITKPC).

OBIIAS XAPAKTEPUCTUKA YYEBHOU JUCHUTIIVNHBI
«MartemaTnka: ajredpa U Hayajla MATEMATHYECKOI0 AaHAJIM3a; T€OMEeTPHUS »

Marematuka sBiseTcs (pyHAaAMEHTaIbHOW 00I1e00pa3oBaTeNbHON TUCHUIUIMHON €O
CIIO)KUBIIMMCS ~ YCTOHYMBBIM  COJepKaHHEM W  OOIUMHM TpeOOBaHMSAMHM K IOJATOTOBKE
00yJaroImxcsl.

B mpodeccuonanbHbIx 00pa3oBaTeNbHBIX OPraHU3AIMIX, PEAU3YIOIUX 00pa30BaTeIbHYIO
IporpaMMy cpeaHero ooiiero oopazoBanus B npeaenax ocsoenus OIIOII CIIO na 6a3e ocHOBHOTO
obmiero oOpa3oBaHusl, MU3y4yeHHE MaTEeMaTUKU HMMEET CBOUM OCOOCHHOCTH B 3aBUCHUMOCTH OT
npoduist mpodeccuoHaaTLHOTO 00pa30BaHMS.

IIpu ocBoenun mnpodeccuit CIIO coumanbHO-3k0HOMHUYeckoro mnpoduus 38.01.03
«KoHnTtponep 6anka» npodeccuoHaIbHOro o0pa3oBaHMs MaTeMaTHKa u3ydaercs 0osee yrinyOaeHHo,
Kak npo¢uiibHas yueOHast TUCIMIUIMHA, YIUTHIBAIOIIAs ClIeNU(pUKY OCBaUBAEMBIX MPOdeccHii.

DTO0 BBIpaXKaeTcs B COACPKAaHWUU OOYYEHHs, KOJTUUECTBE YACOB, BBIIEIIEMBIX Ha M3YYCHUE
OTAENbHBIX TEM TpPOrpaMMbl, IJIyOMHE WX OCBOCHHUS CTyJIEHTaMHu, OOBEME M Xapakrepe
MPAKTUYECKHUX 3aHATUH, BU/IaX BHEAYAUTOPHON CaMOCTOSITENIbHON pabOThI CTYIEHTOB.

OO61u1me 1eny u3y4yeHuss MaTeMaTUKU TPAJAULMOHHO PEATU3YIOTCS B UETHIPEX HAIPaBICHHSIX:

1) obmiee mpeacraBiacHue 00 HAEAX U METOIaX MAaTEMATHKH;
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2) UHTEIUIEKTyaJIbHOE Pa3BUTHE;

3) oBnazieHre HEOOXOIUMBIMH KOHKPETHBIMU 3HAHUSMU U YMEHUSMU;

4) BOCTIMTATEIIbHOE BO3JICHCTBHE.

[Mpodmnmzanuss meneid MmareMaTHUecKoro oOpa3oBaHUS OTpa)kaeTcsi Ha  BbIOOpE
NPUOPUTETOB B OpraHM3alMM y4eOHOH JAeATeNnbHOCTH oOydaromuxcs. Jlis  coumanbHO-
SKOHOMHYECKOro mnpoduist mnpodeccuoHanbHOro o0pa3oBaHusi BbIOOp Iieneil cmemiaercs B
parMaTH4ecKOM HaIpaBICHHH, MPEAyCMaTPHBAIONIEM YCWIEHHE M PacHIMpPEHUE IMPHKIAJIHOTO
XapakTepa M3yuyeHHUs] MaTeMaTHKH, IMPEUMYIIECTBEHHOW OpHUEHTALMU HA AITOPUTMUYECKUNA CTHIIb
MI03HABATEIbHON JAEATEILHOCTH.

N3ydyenne mareMaTHKH Kak MpOQHIBHON 00meoOpa3oBaTelbHON Y4eOHOW TUCIUIUIMHEI,
YUUTHIBAIONIEH crienn(uKy ocBanBaeMbIxX cTyaeHTamu rnpogeccuii CI1O obecrieunBaercs:

* BEIOOPOM Pa3JIMYHBIX MOJXO0JI0B K BBEICHHIO OCHOBHBIX ITOHSATHIA;

* (dopMupOBaHHEM CHCTEMBI Yy4YEOHBIX 3aJaHui, oOecneunBaromMXx dhdeKTHBHOES
OCYIIECTBIICHHE BHIOPAHHBIX LIEJIEBBIX YCTAHOBOK;

* oOoTraIeHneM CreKTpa CTHIICH yaeOHOM e TeTbHOCTH 32 CYET COTJIACOBAHMUS C BEYIIUMH
JEATeIbHOCTHBIMU XapaKTepHCTHKaM1 BBIOpaHHOW Tpodeccun.

[TpodunpHas cocraBistonias OTpakaeTcsi B TpeOOBaHUSAX K MOATOTOBKE OOyYaroIMXCs B
YaCTH:

* o0mIeil cucTeMbl 3HAHMIA: COJEp)KATEIbHBIE MPUMEPHI UCIOIB30BAHUS MATEMaTHUYECKUX
U/iel 1 METOJI0B B MPO(HECCHOHAIBHOM JIESTEIbHOCTH;

* YMEHHUH: pa3uue B YpOBHE TPEOOBAHUHN K CIIOKHOCTH NMPUMEHSEMBIX aITOPUTMOB;

* MPAKTUYECKOTO HCIIOJIb30BAHUS NMPHOOPETCHHBIX 3HAHUM M YMEHHN: WHIUBHIYaIEHOTO
y4eOHOTO OMbITa B IMOCTPOCHUH MATEMAaTHYECKHUX MOJIENCH, BBIMOJHEHHH HCCIEI0BATEIbCKIX
MPOEKTOB.

Takum o0Opa3om, peanm3amys COJEpXKAaHUA YYeOHOH NHCIUIUIMHBI OPHEHTHUPYET Ha
NPUOPHUTETHYIO POJIb IPOLECCYaTIbHBIX XapaKTEPUCTUK Y4eOHOH pabOTHI, 3aBUCSINUX OT MPOQUIL
npoeCCHOHATBPHOTO  00pa30BaHUs, TOJIYYCHUS ONbBITA KCIOJB30BAaHUS MAaTEMAaTHKH B
COZIEPKATENbHBIX M TNPO(PECCHOHATBPHO 3HAYMMBIX CUTYallUsX IO CPaBHEHHIO ¢ (opmaibHO-
YPOBHEBBIMH Pe3yIbTATUBHBIMU XapaKTEPUCTUKAMHU 00yICHUSI.

Conepxanne y4eOHOM AMCLUUIUIMHBI pa3pabOTaHO B COOTBETCTBUU C OCHOBHBIMH
COZIep KaTEIbHBIMU JIMHUSIMU 00YYEHUSI MaTEMATHKE:

e anreOpauyeckas JMHMS, BKIIOYAIOIAs CHUCTEMAaTH3alMIO CBEJEHHH O YMCiax; W3ydyeHHe
HOBBIX U 0000IIEHHE paHee M3Y4YEHHBIX onepauuil (Bo3BeleHHE B CTEIEeHb, W3BJICUEHUE KOPHS,
norapupMUpOBaHNE, CHHYC, KOCHHYC, TAHT€HC, KOTAHT€HC U 0OpaTHBIC K HUM); U3y4eHHE HOBBIX
BUJIOB UHCIIOBBIX BBIp@XEHUH M (OpPMYJ; COBEPIICHCTBOBAHUE MPAKTHUYECKUX HABBIKOB U
BBIUUCIIUTENIFHOW KYJIBTYPHI, PAacUIMpEHHE W COBEPIICHCTBOBAHWE aireOpandeckoro amrmapara,
c(OPMHPOBAHHOTO B OCHOBHOH IIKOJIE, U €ro MPUMEHEHHE K DPEUICHHI0O MaTeMaTHYeCKUuX U
MIPUKIIAIHBIX 337134,

* TeOpeTHKO-(DYHKIMOHAbHAS JIMHUSA, BKIIOYAIOIAs CHCTEMATU3ALUI0 M PaCUIMpEHHE
CBEEHUI O (PYHKIMSIX, COBEPUICHCTBOBaHMWE I'pa)UYeCKUX yMEHHWH; 3HAaKOMCTBO C OCHOBHBIMHU
UAeIMH M METOJaMH MAaTeMaTHYeCcKOro aHajiu3a B O0beMe, MO3BOJISIOIIEM MCCIIE0BATh
JJIeMeHTapHble (YHKIMM ¥ pemarbh NPOCTEHIINE TeoMETpUYecKre, (QHU3MUEecKue W Jpyrue
MIPUKIIAJHbIE 33]a4H;

* IIMHUS YpPaBHEHWH W HEPABEHCTB, OCHOBAaHHAs Ha TMOCTPOSCHHUH W HWCCIICIOBAHUH
MaTeMaTHYECKUX MOJENeH, mnepecekaronascs ¢ aaredpandyeckol M TeopeTHKO-(pyHKIIMOHAIBHON
JUHUSAMHA ¥ BKIIOYAMOMAs pa3BUTHE W COBEPIICHCTBOBAHWE TEXHHUKH  alreOpamdecKux
npeoOpa3oBaHUil Ul pelIeHUs] YpaBHEHHM, HEPaBEeHCTB M CUCTEM; (OPMHPOBAHUE CIIOCOOHOCTH
CTPOUTH M UCCIIENOBATh MPOCTEHIINE MaTeEMaTHIECKHE MOIEITH TP PEIICHUN MPUKIIAIHBIX 3a/ad,
3a]1a4 U3 CMEXHBIX U CIIEIUAIBHBIX TUCIUIUINH;

* TeoMeTpuYecKas JIMHUS, BKIIOYAONIAsl HArJsIIHBIC TPEICTABICHUS O MPOCTPAHCTBEHHBIX
¢durypax u u3ydeHue UxX CBOUCTB, (popMUPOBaHHE U Pa3BUTHE MPOCTPAHCTBEHHOTO BOOOpPaXEHH,
pa3BUTHE CHOCOOOB TCOMETPUYECKHUX HM3MEPEHHH, KOOPIMHATHOTO W BEKTOPHOTO METOIOB JUIS
peleHHst MaTeMaTHYeCKUX U MPUKJIIAIHBIX 3a/1a4;
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* CTOXacTHuYecKas JIMHMS, OCHOBaHHas Ha pa3BUTUH KOMOMHATOPHBIX  yYMEHHUH,
MPEJICTABICHHUIA O BEPOSTHOCTHO-CTATUCTUIECKIX 3aKOHOMEPHOCTSX OKPY)KAIOIIIEr0 MUPA.

Paznenbr (TeMbl), BKIIFOUCHHBIC B COJIEp)KaHUE YY€OHOW MUCHIMIUIMHBI, SBIISFOTCS OOITUMU
UIs BCeX mpoduiiei mpodecCHOHaIbHOr0 00pa3oBaHMs U MPHU BCeX 00beMaxX y4eOHOrO BpPEeMEHH
HE3aBHCUMO OT TOro, SsBjseTcss Ju YydeOHas aucuumiimHa «Marematuka» 06a30Bod WM
POUITEHOM.

B rtemarmueckoM rmaHe mporpamMmbl Y4eOHBIM Marepual mpeacraBieH B (Gopme
YepeAyIOMerocss pPa3BepThIBAaHUS  OCHOBHBIX  COJCpPXKATENbHBIX JIMHUN  (aIreOpanvecKoi,
TEOPETUKO-(PYHKIIMOHATHHON, YPAaBHEHUN U HEPABEHCTB, F€OMETPUUECKOM, CTOXAaCTHYECKOH), U4TO
MO3BOJISIET THUOKO MCIONb30BaTh HMX pACHOJOKEHHUE U B3aMMOCBSA3b, COCTaBIATH pabouwmii
KaJICHAAPHBINA IJI1aH, MO-Pa3HOMY udepenys yueOHble TeMbl (TJaBbl YIEeOHHKA), YUUTHIBAsI TPOPUITH
npodeccuoHaIbHOTO 00pa3oBanus, crennuduky ocBanBaeMoi mpodeccuu CIIO, rimyOuny u3ydeHus
MaTepuaia, ypoBeHb MOJTOTOBKU CTYJICHTOB IO MPEAMETY.

TpeGoBanus K pe3yapTaTamM 00y4eHUs MPOSBISAIOTCA B YPOBHE HABBIKOB I10 PEUICHUIO 33724
1 OTIBITE CAMOCTOSTEIbHON PaOOTEHI.

Wzyuenue oOmieoOpa3oBareiabHOW y4uyeOHON aucuuIUIMHbL «MaTemaThka» 3aBepliaeTcs
MOJIBEJICHUEM HTOTOB B (OpME dK3aMeHa B paMKaxX MPOMEXKYTOYHOW aTTECTAIIMH CTYACHTOB B
npouecce ocBoeHus ocHoBHOi OIIOII CIIO ¢ monydeHwem cpeaHero oOmero oobpazoBaHUs
(TITIKPC).

B pasnmene mnporpammbl «ConepikaHue y4eOHOM NHUCHUIUIMHBDY KYpPCHUBOM BBIJCJICH
MaTepuall, KOTOPBIA NPH HM3YYEHWH MAaTEeMAaTUKH Kak 0a30BOH, Tak M TPOPHILHONW y4eOHOMH
JTUCIUIUTAHBL, KOHTPOJIIO HE MOAJIEKHT.

MECTO YYEBHOM JUCHUILIMHBI B YYEEHOM ILJIAHE

YueOnas aucuumiuHa «MaTtemaruka: anrebpa ¥ Hadajga MaTeMaTUYeCKOro aHaau3a;
TCOMETPHS» SBISETCS YYEOHBIM MPEIMETOM 00s3aTeIIbHON MpeaMeTHON obnmactu «MareMaTuka u
unpopmaruka» GI'OC cpennero odiiero o6pazoBaHusl.

YyeOHas qucnumuinHa «MaTeMaTHKay U3y9aeTcs B 001eo0pa3oBaTeIbHOM IUKIIE YIeOHOTO
wana OITOIT CIIO na 6aze OCHOBHOTO 00IIEero 0Opa3oBaHUs C MOJYYCHHEM CPEIHEro OOIIEeTo
obpaszosanust (ITTIKPC).

B yue6nom mnane [ITIKPC yueOnas gucuuminHa «MaTemMaThka BXOJUT B COCTaB OOIIUX
o011e00pa3oBaTeIbHbIX yUYE€OHBIX TUCHUIUINH, (OPMHUPYEMBIX U3 O0S3aTeNbHBIX INPEAMETHBIX
obnacteit ®PI'OC cpeanero obmiero o6paszoBanus, ig npodeccuit CIIO  coumanbHo-
SKOHOMHUYECKOTO MPpoGuiist mpodhecCuoHaILHOTO 00pa30BaHMUS.

PE3YJIbTATHI OCBOEHUSA YYEFHOM JUCITATLTAHBI

OcBoeHue conepkanusi yueOHON TUCHUIIIMHBI «MaTteMaTuka» o0ecCleuyrnBaeT JTOCTHKEHNE
CTYICHTaMHU CIEIYIOIINX pe3yibmamaos:.

* IUYHOCMHDBIX .

— c(hOpPMHUPOBAHHOCTH MPEJICTABICHUI O MaTeMaTUKe KaK YHUBEPCAIBHOM S3BbIKE HAYKH,
Cp€ACTBC MOACIIUPOBAHUA SIBJICHUU U MponeccoB, UACIAX U METOAAX MAaTEMAaTUKU;

—— T[OHUMAaHWE 3HAYUMOCTH MaTeMaTHUKUA M1 HAyYHO-TeXHHYECKOro Iporpecca,
c(OpMUPOBAHHOCTH OTHOIIEHUSI K MaTeMaTHKe KaK K 4acTHU OOIeYeOBEYeCKON KYJIbTYphl UYepes
3HAKOMCTBO C HCTOpUEH Pa3BUTHUS MATEMATHUKH, SBOJIIOIIMEH MaTeMaTHUYEeCKIX UICH;

- pasBUTHUC JIOTUYECKOT' O MBIIIJICHUA, MMPOCTPAHCTBECHHOI'O B006pa)KeHI/I${,
QITOPUTMHUYECKON KYIbTYPhI, KpUTHYHOCTH MBIIUICHUS Ha YpPOBHE, HEOOXOAUMOM [yt Oymyrien
po¢eCCHOHABHON NEATETHFHOCTH, JIJISl TPOIOJDKEHUS 00pa30BaHuUsI U CaMOOOpa30BaHMS;

—— OBJIQ/ICHHE MAaTEeMaTHUYECKUMHU 3HAHUSIMH U YMEHHUSIMH, HEOOXOIMMBIMH B TIOBCETHEBHOM
JKHU3HU, JJIA OCBOCHUA CMEXKHBIX C€CTCCTBCHHO-HAYYHBIX AUCIHUIIIINH n AUCILIUITIIINH
npodeccCHoHANPHOTO IMKJIA, JUIsl TONy4eHHs oOpa3oBaHHMsl B O0OJACTSIX, HE TPeOYIOIIMX
yrayOJIeHHONW MaTeMaTHYECKOH IMOATOTOBKH;
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—— TOTOBHOCTh M CIIOCOOHOCTH K OOpa30BaHWIO, B TOM YHCJIE CamMoOOpa30BaHUIO, Ha
MPOTSHKEHUH BCEH JKU3HU; CO3HATEIBHOE OTHOIIIEHUE K HEMPEPHIBHOMY 00pa30BaHUIO KaK yCIOBHIO
yCHenrHo npohecCHOHATBHON U 00IIECTBEHHOM IeITeIbHOCTH;

—— TOTOBHOCTh W CIIOCOOHOCTH K CaMOCTOSTEIHHOW TBOPYECKOM W OTBETCTBEHHOM
NesITeNIbHOCTH;

—— TOTOBHOCTh K KOJUIGKTUBHON paboTe, COTPYyIHUYECTBY CO CBEPCTHUKAMH B
o0pa30BaTenbHOM, OOIIECTBEHHO MOJE3HOM, Y4eOHO-HCCIeA0BaTEIbCKOM, MPOSKTHOW U JAPYruX
BUJIaX JCSTEIBHOCTH;

—— OTHOILIEHHE K MPOodeCCHOHATHHON NEATEIBHOCTH KaK BO3MOXKHOCTH Y4aCTHUsl B PELICHUU
JIMYHBIX, OOIIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOIIEHAIIMOHATIBHBIX TPOOIIEM;

* MemanpeomemHovix:

— YMEHHE CaMOCTOATEIbHO OIpeNessaTh LU JEATEIbHOCTH U COCTABIATH ILIAHBI
NESATEIbHOCTH;  CAMOCTOSITEIbHO  OCYHIECTBISATb,  KOHTPOJUPOBaTH U  KOPPEKTHUPOBATH
NesITeNIbHOCTD; MCIOJIb30BaTh BCE BO3MOXKHBIE PECYpPChI AJIsi JOCTUKEHHS MOCTABICHHBIX LENe U
pealM3anuy MIaHOB JeSATeIbHOCTH; BRIOMPATh YCIEIIHBIE CTPATETUN B PA3IMUHBIX CHUTYAIUsX;

— YMEHHE MPOAYKTUBHO OOIIATHCS M B3aUMOJICHCTBOBATH B IIPOLIECCE COBMECTHOM
JEeSATSILHOCTH, YYUTHIBATh TO3UIMH JPYTUX YYACTHUKOB JCSITEILHOCTH, 3(PPEKTUBHO pa3pemiaTh
KOH(JIUKTHI,

—— BJIQJICHHME HaBBIKAMHU [O3HABATEIbHOM, Y4eOHO-MCCIEIOBATENILCKOM U TPOECKTHOM
NeSITeIbHOCTH, HaBBIKAMU pa3pelieHus mpoosieM; cliocOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIbHOMY
MMOUCKY METOJIOB PEIICHUS TPAKTUYECKUX 3314, IPUMEHEHHUIO Pa3IUYHBIX METOJIOB MTO3HAHMUS;

— TOTOBHOCTh M CIHOCOOHOCTh K CaMOCTOSITEIbHOW HH(OPMAIMOHHO-TIO3HABATEIBHON
JESATEIIbHOCTH, BKIIOYAas YMCHHE OPHUEHTUPOBATHCS B PA3NTMUHBIX HMCTOYHHUKAX HWHQPOPMAIUH,
KPUTHYECKH OIICHMBaTh W WHTEPHPETUPOBATh HH(POpPMALMIO, TOIYyYaeMyH U3 Pa3IMYHBIX
HMCTOYHHUKOB;

—— BJaJIeHUE S3BIKOBBIMHU CPEJICTBAMHU: YMEHHE SICHO, JIOTUYHO W TOYHO H3JIaraTth CBOIO
TOYKY 3pEHUS, UCIIOJIb30BATh a/ICKBATHHIE SI3BIKOBBIE CPEICTBA;

— BJaJICHUE HABbIKAMHU [I03HABATEJIbHON peQIeKCUH KaK OCO3HAHMsI COBEPIIAEMbIX
JEUCTBUM M MBICIIMTENIBHBIX MPOIIECCOB, UX PE3YyJbTaTOB U OCHOBAHHM, T'PAHUIl CBOETO 3HAHUS U
HE3HaHWs, HOBBIX IMO3HABATENbHBIX 33/1a4 M CPEJICTB JUISI UX JOCTHUKCHHUS,

—— TIIEJICYCTPEMJICHHOCTh B TIOMCKaX M TPUHATUM pPEIIeHUH, CO0Opa3UTEeIbHOCTh U
WHTYHULIUS, Pa3BUTOCTh MPOCTPAHCTBEHHBIX MPEICTABICHUN; CTOCOOHOCTh BOCIIPUHUMATH KPACOTY
Y TAPMOHUIO MUDA;

* NPeOMEmHbIX:

— c(opMUPOBaHHOCTH TPEACTABICHUN O MaTEMaTHKE KaK YaCTH MHUPOBOUN KYJIbTYpPHl U
MECTe MaTeMaTUKH B COBPEMEHHOW IUBUIIM3AIUH, CIIOCO0AX OMUCAHMS SIBICHUN pEalbHOTO MUpPa
Ha MaTeMaTUYECKOM SI3BIKE;

— c(hOPMHUPOBAHHOCTh TPEJCTABICHUNH O MaTeMaTHYECKMX TMOHATUSAX KaK BaKHEUIINUX
MaTeMaTUYeCKUX MOJIENSIX, MO3BOJIAIONIMX OMUCHIBATh W M3y4yaTh Pa3HbIC MPOIECCHl U SBJICHHUS;
MMOHMMAaHKE BO3MOKHOCTH aKCHOMAaTUYECKOTO MMOCTPOEHUSI MAaTEMAaTUYECKUX TEOPU;

—— BJIQJICHHE METOJaMHU J0KA3aTeJbCTB U aJTOPUTMOB PEIICHUS, YMEHUE UX MPUMEHSATD,
MIPOBOJIUTH JIOKA3aTEJbHBIE PACCYKIEHUS B XO/I€ PEIICHUS 3a]1a4;

—— BJIaJICHUE CTaHAAPTHBIMHA TIPHUEMaMH PEIICHUS PalUMOHAIBHBIX W HPPAIMOHAIBHBIX,
MOKA3aTEeNbHBIX, CTENEHHBbIX, TPUTOHOMETPUYECKUX YPAaBHEHHH UM HEPABEHCTB, HX CHCTEM;
WCIIOJIb30BaHUE TOTOBBIX KOMITBIOTEPHBIX MPOTPAMM, B TOM YHCIIC JJII MOWCKA MyTH PEIICHHS U
WJUTIOCTPAINH PEIICHUs YPaBHEHUH 1 HEPaBEHCTB;

—— c(hOpMUPOBAHHOCTH MIPEICTABICHU 00 OCHOBHBIX MOHSITHIX MaTEMaTHYECKOTO aHAIIM3a
U WX CBOWCTBax, BIAJCHHE yMEHHEM XapaKTepH30BaTh MOBeACHHE (YHKIUH, HCIOIb30BaHUE
MTOJTYYCHHBIX 3HAHUH JIJIs1 OTTMCAHUS U aHAIN3a PEATbHBIX 3aBUCUMOCTEH;

—— BJIQJICHUE OCHOBHBIMU MOHATHUAMH O IJIOCKUX M MPOCTPAHCTBEHHBIX F€OMETPUUECKHUX
¢durypax, uX OCHOBHBIX CBOMCTBaX; C)OPMHPOBAHHOCTh YMEHHUS PacCIO3HaBaTh T€OMETPHUYECKHE
burypsl Ha dYepTekax, MOJAENAX WM B pealbHOM MHpE; NPUMEHEHHE H3yYEHHBIX CBOWCTB
reoMeTpuueckux Guryp u GopmMys i pemieHusi TeOMETPHUECKUX 3a/1ad M 33/1a4 C MIPAKTHUYECKUM
coJIepKaHUEM;
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—— Cc(pOpPMHMPOBAHHOCTb MpPEJACTABIECHUN O TMpoleccax M SIBICHUAX, MMEIOLINX
BEPOATHOCTHBIN XapakTep, CTaTUCTHYECKUX 3aKOHOMEPHOCTSAX B DPEAJBHOM MHUPE, OCHOBHBIX
MOHATHUAX DJIEMEHTAapPHOM TEOPHUM BEPOSTHOCTEH; YMEHHU HaXOIWTh U OLICHHBATH BEPOATHOCTH
HACTYIUICHHUSI COOBITHI B MPOCTEHWIIMX MPAKTHUYECKHX CUTYAI[MsIX M OCHOBHBIE XapaKTEPHUCTUKU
CJIy4aliHbIX BEJIMYNH;

—— BJIaJICHUE HABBIKAMU MCIIOJIb30BAaHUS TOTOBBIX KOMIIBIOTEPHBIX IIPOrPaMM IIPU PELLICHUU
3az1a4
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TEMATUYECKUH TJIAH
[Ipenmer «MaremaTuka»

ITpodeccus «Kontposep Ganka

Ne KosmnuecTBo
TeMbI Coaep:xanue o0yueHust qacoR
Beenenue 2

1. PazButue nousATus o yuce. 16
2. KopHu, crenenn u norapudmel. 33
3. [IpsiMbIe ¥ TIIOCKOCTH B TPOCTPAHCTBE. 24
4. KombunaTtopuka 16
5. KoopauHatel 1 BEKTOPBI. 22
6. OCHOBBI TPUTOHOMETPHUH. 36
7. ODYHKIIMH UX CBOWMCTBA U TpadUKH. 24
8. MHOTOrpaHHHUKH U KPYTJIBIE TETIA. 30
9. Hauana marematnyeckoro aHaamsa. 32
10. | MHTerpas u ero npuMeHeHne 18
11. | DieMeHTBI TEOPUH BEPOSTHOCTEN U MATEMAaTUYECKOW CTaTUCTUKHU. 14
12. | YpaBHeHHS U HEPABEHCTBA. 24
Hroro: 291

CamocrosiTesibHas padoTa 121
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Conepxanue y4eOHOM IMCHUIIMHBI MATEMaTHKA

HaunmenoBanue Coaeprxanue yueOHOTro MaTepuasa, JabopaTtopHble padoThI U NPAKTHYECKUE 3aHATHS, O0bem Yposenn
pa3/iesioB U TeEM caMoOCTOsITeJIbHAsI padoTa 00y4aliuxcs, KypcoBasi pabora (IIpoeKT) 4acoB 0CBOEHMS
1 2 3 4
BBEJIEHUE 2
1 Martemaruka B HayKe, TEXHUKE, SKOHOMUKE, HH(HOPMAIIMOHHBIX TEXHOJIOTHSAX U MPAKTHUECKON 9
nestenpHocTH. Lenu u 3anaum n3ydeHus MaTeMaTHuKy ipu ocBoeHuu npodeccuii CI10 2
2 BxoaHoit KOHTpOJIb
AJITEBPA
Tema 1 Pazgurne Lenwie u parmoHanbpHbIC yncia. [leficTButensubie uncina. [IpubausicenHvle 8bI4UCTIEHU. 15 2
NOHATHS 0 YHUCJIe. 11
Komnnexcnuvie uucna.
KonTtposbHas pa6ora no reme «Pa3BuTre NOHATHS O YUCIIE» 1 2
IIpuMepHasi TeMaTHKA BHeAYIUTOPHOI caMOCTOATEIbHON padoThI:
1. Henpepuwisnuvle Opodou 6
2. Ilpumenenue ciodcHblx NpOYEHmMO8 8 IKOHOMUUECKUX paAcuemax
Tema 2. Kopuu u crenenn. KopHu HaTypanpbHOW CTemeHHM M3 4uciaa U UX cBoidcTBa. CTemeHW C
KopHu, crenenu u 2.1 | panMoOHaNbHBIMH TIOKA3aTesIMUA, WX CBOHCTBA. CTENEeHW C ACHCTBUTEIHHBIMH IOKA3aTEISIMHU. 12 2
Jorapugmsi. Ceoticmea cmenenu ¢ 0elicmeumenbHbiM NOKa3ameiem.
Kontpoabubie pa6othl no Teme «KopHu, cTeneHn» 1
29 Jlorapudm. Jlorapucdm uncna. OcHOBHOe JorapupmMuueckoe TOXKAecTBO. JlecaTuuyHble U 5
' HaTypayibHble Jjorapudmel. [IpaBuina aeiictuii ¢ norapupmamu. Ilepexo K HOBOMY OCHOBAHHMIO.
23 IIpeoOpa3oBanue anredpandeckux BoipaxkeHuil. [IpeobpazoBaHue palOHaANbHBIX, 19 9

HUppaluOHAJIBHBIX CTCIICHHBIX, ITIOKA3aTCJIIbHBIX U J'IOFapI/I(i)MI/IIIGCKI/IX BLIp&)K@HHfI.

Ilpakmuueckue 3anamus

1. Apudmernueckue neiicTBUS Ha/l YUCIAMHU, HAXOXKIEHUE MTPUOIMKEHHBIX 3HAUE€HUH BEJTMYUH U
MOTPEIIHOCTEN BHIYMCICHUH (a0COIIOTHON U OTHOCUTEIBLHOM), CPABHEHUE YHCIIOBBIX BHIPAYKEHUH.
Beluncrienue u cpaBHEHUE KOPHEM.

BelnonnHeHne pacyeToB ¢ pauKalaMH.

Pemrenne nppalioHaIbHBIX YPaBHEHUMN.

HaxoxxieHne 3HaueHMi CTENEeHeN ¢ palliOHAIbHBIMU ITOKA3aTEISIMU.

CpaBHeHuE cTeneHeN.

[IpeoOpa3oBanus BeIpaKEHUH, COAepKAIIUX CTEIIEHH.

Peienne nokasarenbHbIX ypaBHEHUMN.

Pemrenne npukiagHex 3amay.

10 Haxoxxnenue 3HaueHuit sorapugma 1o nporu3BoIbHOMY OCHOBAHUIO.

11. Tlepexoa OT OTHOTO OCHOBAHUS K IPYTOMY.

COoNOR LN
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HanmenoBanue
pa3iesioB U TeM

Coaeprxanue yueOHOro MaTepuasa, JaboparopHble padoThI U NPAKTHYECKUE 3aHATHS,
caMoOCTOsITeJIbHAsI padoTa 00y4aliuxcs, KypcoBasi pabora (IIpoeKT)

O0nLeMm
4acoB

YpoBenb
OCBOEHHS

12. Beruncnenue u cpaBHEHUE JIOTAPH(PMOB.

13. JlorapudmupoBaHue 1 OTSHIIMPOBAHUE BHIPAKCHHIA.

14. TTpubnuxeHHbIC BEIYUCICHUS U PEIICHUS MPUKIIAIHBIX 3a/1a4.
15. Pemenue orapuMu4ecKux ypaBHCHHUIM.

KonTpoabHbie padoThl o Teme «Jlorapudmoi»

IMpumMepHasi TeMaTHKA BHeAyIHUTOPHOI CAMOCTOSITEJIbLHOI PadoThI:

1. Apugpmemuueckue oeticmsus Hao yucramu

2. Haxoorcoenue 3nauenuii 102apugpma no npouszso1bHOMy 0CHOBAHUIO

3. Uccrneoosamenvckas paboma “/lecaimuunvie nocapugmol 6 punancax”
4. Uccneoosamenvckas paboma “Hamypanvusie nocapugpmor”

13

I'EOMETPUA

24

Tema 3
IIpsimbie n
IJIOCKOCTH B
NPOCTPAHCTBE

B3anmHoe pacnonoxkeHue AByX NpsIMbIX B TPOCTpAaHCTBE. [TapamnenbHOCTh NpsIMOM U TIJIOCKOCTH.
31 [TapamnensHOCTB TIO0CKOCTEN. [lepneHuKynsIpHOCTh NPSAMOM U TuIOocKOCTU. [lepnenaukynsp u

' HAKJIOHHAsA. YTOJI MEXAY NMPAMOUN U TUIOCKOCThIO. JIByrpaHHbIi Yyroiyl. Yroa Mexay MIOCKOCTSIMH.
[leprieHAMKYASAPHOCTD JIBYX IJIOCKOCTEM.

39 I'eomerpuueckue npeodpa3oBaHus IPOCTPAHCTBA: MApALICIbHBIN IEPEHOC, CAMMETPHS
) OTHOCHUTEJILHO TUIOCKOCTH.

[TapannensHoe npoekTrpoBanue. [Liowads opmoeconanvhou npoexyuu. 13o0paxeHue

3.3
IPOCTPAHCTBEHHBIX (PHUTYD.

23

Ilpakmuueckue 3anamusn

[Ipu3Haky B3aMMHOI'O PACIIOJIOKEHUS IPSMBIX.

Yroa Mexay NpsIMbIMU.

B3aumnoe pacronoxeHue npsiMbIX U IMJI0CKOCTEH.

[lepnieHIUKYNAp ¥ HAKJIOHHAS K IUIOCKOCTH.

Yroa Mexay npsMOH U INIOCKOCTBIO.

Teopembl 0 B3aMMHOM PACIIONIOKEHUH TPSIMOU U TUIOCKOCTH.

Teopema o Tpex nepneHauKyIIsIpax.

IIpu3Haky u CBOMCTBA NMapaJUIEIbHBIX U NEPIEHINKYISPHBIX INIOCKOCTEH.

PaccTositHue OT TOYKH 10 TIIIOCKOCTH, OT MIPSIMOM JIO TIIIOCKOCTH.

0. PaccrosiHue Mexay MIOCKOCTSIMU, MEKAY CKPEIIMBAIOIIUMHUCS MPSIMBIMH, MEKAY IPOU3BOIBHBIMU
¢dburypamu B IpoCTPaHCTBE.

11. IMapannensHOE TPOSKTUPOBAHUE U €I0 CBONCTBA.

12. Teopema 0 TUTOIIAAX OPTOTOHAIEHOW MPOEKITMH MHOTOYTOJIHUKA.

13. B3auMHoe pacnosiokeHne NpOCTPAaHCTBEHHBIX (UTyp.

RBoOoo~Nooa~wONE

KonTtpoJsbHas pa6ora no teme «lIpsMble 1 JIOCKOCTH B IPOCTPAHCTBE»

IIpumepHasi TeMaTHKa BHEAYJUTOPHOI CAMOCTOSITEIbHON PadoThI:

12
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HanmenoBanue
pa3iesioB U TeM

Coaeprxanue yueOHOro MaTepuasa, JaboparopHble padoThI U NPAKTHYECKUE 3aHATHS,
caMoOCTOsITeJIbHAsI padoTa 00y4aliuxcs, KypcoBasi pabora (IIpoeKT)

O0nLeMm
4acoB

YpoBenb
OCBOEHHS

1. IlapasienbHOE NPOEKTUPOBAHUE

TEMA 4 KOMBUHATOPHKA

16

Tema 4.1 DiieMeHTBI
KOMOHMHATOPUKH

OCHOBHBIC TIOHSTHS KOMOMHATOPUKH. 3a/1a41 Ha MOJICYET YMCIIa Pa3MEIICHHUM, IIEPECTaHOBOK,
coyeranuii. Pemenue 3a1a4 Ha nepebop BapuantoB. @opmyna 6unoma Herotona. CBoiicTBa
OMHOMHUHANBHBIX KOdhdunmenToB. Tpeyronbpauk [lackans.

411

16

Ilpakmuueckue 3anamus

1. Ucropus pa3BUTHS KOMOMHATOPUKH, TEOPUU BEPOATHOCTEH U CTATUCTUKU U UX POJIb B PA3IUYHBIX
cdepax 4eToBeUeCKOH KU3HENCATETHHOCTH.

[TpaBuiia KOMOMHATOPUKH.

Pemienne koMOMHATOPHBIX 3a]1a4.

Pa3smenienus, couetanus U NepecTaHOBKH.

bunom Herorona u tpeyronsHuk [lTackans.

. [lpuxnanueie 3amauu.

EREEYES

IIpumepHasi TeMaTHKa BHeayAUTOPHOI CaMOCTOATEIbHOI padoThI:
1. Tpeyeonvnux [lackana

I'EOMETPUS

22

Tema 5
Koopaunartsl u
BEKTOPbI

[IpsmoyronbHas (qexkapToBa) cucTeMa KOOpAHHAT B IpocTpaHcTBe. DopMyiia pacCTOSHUS MEXKIY

5.1 .
JIBYMsI TOUKaMH. Y paBHEHUS CPEPBI, NIOCKOCMU U NPAMOU.

BexTopsl. Monynb Bekropa. PaBeHCTBO BEKTOpPOB. ClI0KEHHE BEKTOPOB. Y MHOKEHUE BEKTOpA Ha
5.2 | uncno. Pa3noskeHne BeKTOpa 10 HANpaBJICHUSAM. YTOJ MEXKAY ABYMs BeKTOpaMu. [Ipoekuus
BeKTOpa Ha ocb. KoopauHats! Bekropa. CKallsipHOE IPOU3BEIEHUE BEKTOPOB.

5.3 | Mcnonp30BaHue KOOPAMHAT M BEKTOPOB MPH PEIICHHH MAaTEeMAaTHUECKUX W MIPUKJIATHBIX 3a]1a4.

21

Ilpakmuueckue 3anamusn

1. Bekropsl.

2. JleWicTBUS C BEKTOpaMH.

3. JlekapToBa cucTeMa KOOpJIUHAT B IPOCTPAHCTBE.

KonTtpoubHasi pa6ora no treme «KoopanHaThl U BEKTOPHI»

IIpumepHasi TeMaTHKa BHeAyAUTOPHOI CaMOCTOATENbHOI padoThI:
1. Bekmopnoe 3a0anue npamuix u ni1oCKOCmeu 8 NPOCMpPAHCMEe

10

TEMA 6 OCHOBBI TPUTTOHOMETPHUU

36

Tema 6.1
OCHOBHBbIC MOHATHUSA

6.1.1

Pangnannas MEpa yrijia. BpamaTeanoe JABHKCHUC. CI/IHYC, KOCHUHYC, TAHI'CHC U KOTAHT'CHC YHCJIa.

Hpaxmuuecxue 3aHamus
1. Panuannbiif MeTO HU3MCPCHUA YIJIOB BpallICHUA U CBA3L C TpaﬂyCHOﬁ Mepoﬁ.

Tema 6.2 OcHOBHBIE
TPUTOHOMETPUYECKHU

6.21 Dopmyiel mpuBeaeHust. @opmyisl ciaoxeHus. Popmynsl ynBoeHUs. Popmyivl NOIOBUHHOZO
T | yena.

IIporpamma Matemarrka Kontponep 6anka pazpadotuuk npenoaasatens JKypasiesa Mpruna Biagumuposna 2018




HaunmenoBanue Coaeprxanue yueOHOro MaTepuasa, JaboparopHble padoThI U NPAKTHYECKUE 3aHATHS, O0bem Yposenn
pa3iesioB U TeM caMoOCTOsITeJIbHAsI padoTa 00y4aliuxcs, KypcoBasi pabora (IIpoeKT) 4acoB 0CBOECHMS
e TOK/AecTBa Ilpakxmuueckue 3anamusn
1. OcHOBHBIE TPUTOHOMETPUYECKHUE TOXKIECTBA.
2. DopMyIbl CIOXKEHHUS TPUTOHOMETPUYECKUX (PYHKINI
3. ®opMmyIbl yABOEHUS TPUTOHOMETPUUECKUX (DYHKIIHIHA
4. ®opmyisl npeoOpa3oBaHNE CYMMbl TPUTOHOMETPHUECKUX (DYHKIMK B IPOU3BEICHUE
KonTposabHasi padora no teme «OCHOBHbIE TPUTOHOMETPHUUECKUE TOXKJIECTBA» 1 2
Tema 6.3 631 [TpeoOpa3oBaHue CyMMbl TPUTOHOMETPUYECKUX (DYHKIMH B IPOU3BEIEHUE U IPOU3BEACHUS B 8 5
IIpeodpa3oBanus 7 | cymmy. Buipaoicenue mpu2oHomempuieckux QQYHKyull yepe3 maHeeHc NoJ0GUHHO20 apeyMeHmd.
NpocTedmux Ilpakmuueckue 3anamusn
Tpuronomerpuyecku | 1. [Ipeobpa3oBanue npousBeieHUS] TPUTOHOMETPHUECKUX (DYHKIIUN B CyMMY.
X BbIPaKeHUIi 2. BelpasxeHue TPUrOHOMETPUUYECKUX (DYHKIMI Yepe3 TAHT'€HC IMOJIOBUHHOTO apTyMEHTAa.
Tema 6.4 6.4.1 | OGpaTHbIe TpUTOHOMETpHUECKUE (PYHKIMH. APKCHHYC, apKKOCUHYC, apKTaHTCHC. 2
Tpuronomerpuvecku 6.4.2 [Ipocreiiine TpUroHOMETPUYECKUE ypaBHEHUS. [Ipocmetiuiue mpucoHomempuieckue 12 2
€ YpaBHEHHUS H o HepaseHcmaa.
HEpPaBeHCTBA Ilpaxkmuueckue 3anamus
1. OO6patHble TPUrOHOMETPUYECKHE (DYHKIIMU: APKCUHYC, apKKOCUHYC, apKTaHTCHC.
2. Ilpocteiinme TPUTOHOMETPUYECKHIE YPAaBHEHHS U HEPABCHCTBA.
KontpoabHas padora no reme «TpuroHomeTpruecKkue ypaBHEHHS U HEPABEHCTBAY 1 2
IIpuMmepHasi TeMaTHKA BHEAYIUTOPHON CAMOCTOAITE/IbHO padoThI:
1. Cunyc, Kocumyc, maneenc u KOmaHeeHc 4Yucia 14
2. Obpamnvle mpuzonomempuieckue hyHKyuu
TEMA 7 ®PUHKIIMA UX CBOVICTBA U TPA®UKH 24
Tema 7.1 ®ynkuuu 711 ®yukuuu. O61acTh onpeaeseHus] U MHOXKECTBO 3HaU€HU; rpaduk (GyHKINH, TOCTPOECHUE 2
HX CBOMCTBA M T rpaduKoB PYHKIUH, 3aJaHHBIX PA3TUYHBIMHU CIIOCOOAMHU.
rpaguxkun CoiicTBa pyHKIMH. MOHOTOHHOCTB, YeTHOCTb, HEUETHOCTh, OTPAHUYEHHOCTD,
NEePUOTMIHOCTD. [I[poMexyTKH Bo3pacTaHus M yObIBaHUS, HAMOOJIbIIIEE 1 HAUMEHbIIIee 3HAYCHNS,
7.1.2 | Touku ’3kcTpemyMa. ['paduueckas unrepnperanus. [Ipumeps! GyHKIMOHATBHBIX 3aBUCUMOCTEH B 13 2
peaNbHBIX MPOoIeccax U SBJICHUAX. ApudMeTHUECKue onepanuy Hax QyHKIASIMU.
Crnoxnas pyHkims (komno3uiys). IloHsTHe 0 HenpepbIBHOCTH (PYHKITUH.
713 Oopammnuie pynkyuu. Ooracme onpedeneHus u 0o61acmb 3HAYEeHUN 0OPAMHOU YHKYUU. 9

I'paghux obpamnou ¢hynxyuu.

Ilpakmuueckue 3anamus

1. TIpumepsl 3aBUCUMOCTEN MEX/1y EPEMEHHBIMU B PEaJIbHBIX MPOLIECCAX M3 CMEXHBIX JTUCIUIUIMH.
2. Omnpenenenne GyHKIHH.

3. Tloctpoenue u ureHune rpapuKoB QyHKIHIA.
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HaunmenoBanue Coaeprxanue yueOHOro MaTepuasa, JaboparopHble padoThI U NPAKTHYECKUE 3aHATHS, O0bem Yposenn
pa3iesioB U TeM caMoOCTOsITeJIbHAsI padoTa 00y4aliuxcs, KypcoBasi pabora (IIpoeKT) 4acoB 0CBOECHMS
4. WccnenoBanue GpyHKIUH.
5. CBoiicTBa JIMHEWHOW, KBAJIPATUYHOM, KyCOYHO-TMHEWHON U APOOHO-TUHEHHOHN (QYHKITUH.
6. HenpepbiBHbBIE 1 epuoIUUecKre GYHKINH.
Tema 7.2 7.2.1 | Onpenenenus GpyHKIUH, KX CBOWCTBA U IPaPUKH. 2
Crenennsle, [IpeoOpazoBanust rpadukoB. [lapamuienbHbII TEpeHOC, CHUMMETPHS OTHOCHTENBHO —OCEd 10
NoKa3aTeJbHbIE, 7.2.2 | KOOpAMHAT U CUMMETPHUS OTHOCUTEIBHO Hadajla KOOPAWHAT, CHMMETPHSI OTHOCUTENBHO MPSIMOMN 2
JorapupmMuyeckue u Y = X, PACTSDKEHHUE U CXKATUE BJIOJIb OCEH KOOPIUHAT.
Tpuronomerpuyecku | IIpakmuueckue 3anamus
e pyHKuuu. 1. CgoiicTBa u rpaduku cuHyca, KOCUHyCa, TAHT€HCA U KOTaHT€HCa.
Oo0partHbIe 2. OOpatHble PYHKIIUHN U UX TPaPUKH.
Tpuronomerpudeckn | 3. OOpaTHbIE TPUTOHOMETPUYECKHE (DYHKIHH.
e pyHKIHuH 4. TlpeoOpazoBanus rpaduka GyHKINH.
5. T'apMoHunyeckue KojieOaHusl.
6. IlpuknagHble 3a7a4H.
7. Tloka3zaTenbHble, Jorapu(pMUUECKUE, TPUTOHOMETPUYECKHE YPAaBHEHHS U HEPABEHCTBA.
KonTtpoJsbHas pa6ora no teme «DyHKIMU UX CBOICTBA U rpadUKN» 1 2
IIpumepHasi TeMaTHKa BHeayAUTOPHOI CaMOCTOATEIbHOI padoThI:
1. IToctpoenue rpadukoB GyHKIUH METOIOM ITpeoOpa3oBaHuit 12
2. ITpumepbl PyHKIIMOHAIBHBIX 3aBUCUMOCTEN B pealIbHBIX MPOLIECCAX U SABICHUAX
3. I'paduyeckoe nmpecTaBaeHe YpaBHEHUI U HEPABEHCTB
I'EOMETPU
TEMA § MHOT'OI'PAHHUKHN U KPYTJIBIE TEJIA 30
Tema 8.1 811 Bepmmnsl, pedpa, rpanu MHOTOrpaHHuKa. PazBepTka. MHoOrorpansble yrisl. Beimykiibie 5
MHororpaHHuku o MHOrOTrpaHHUKU. Teopema Diinepa.
8.1.2 [Tpusma. IIpsamas u HaknonHas npusma. [lpasmibHas npusMma. [apannenenunesn. KyoO. 2
8.1.3 ITupamuna. IlpaBunpHas nupamuga. Y ceueHHas nupamuja. Terpasap. 12 2
8.1.4 CumMMeTpuu B KyOe, B apajljiesIeNuIe/ie, B IPU3Me U MUpaMUJe. 2
8.1.5 Ceuenust Ky0a, IPU3MBI M MTUPAMUIBIL. 2
816 IIpencraBnenue o mpaBUIBLHBIX MHOTOIPAaHHHUKAX (TeTpaspe, KyOe, OKTasape, JoAeKadIpe 1 2
HUKOCAdIPE).

Ilpakmuueckue pabomut

1. Paznuunble BUIBI MHOTOTpaHHUKOB. X n300pakeHusl.
2. CeueHus, pa3BepTKH MHOTOTPAHHUKOB.

3. Tlmomaas TOBEPXHOCTH.

4. Bujbl cMMMETpHii B IPOCTPAHCTBE.
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HaunmenoBanue Coaeprxanue yueOHOro MaTepuasa, JaboparopHble padoThI U NPAKTHYECKUE 3aHATHS, O0bem Yposenn
pa3iesioB U TeM caMoOCTOsITeJIbHAsI padoTa 00y4aliuxcs, KypcoBasi pabora (IIpoeKT) 4acoB 0CBOECHMS
KonTtposabHasi pa6ora no reme «MHOIOrpaHHUKH 1
Tema 8.2 821 Hunuaap u konyc. YcedeHHblil konyc. OcHOBaHMe, BbICOTa, OOKOBasi HOBEPXHOCTb, 2
Tes1a 1 MOBEPXHOCTH o oOpa3yromas, pa3BepTrka. OceBbIe CCUCHUS U CEUCHUS, MAPAIUICIbHBIE OCHOBAHHMIO. 8
BpaleHust 8.2.3 [lap u chepa, nx ceuenus. KacarenbHast I0CKOCTh K cdepe. 2
Ilpakmuueckue pabomut
1. [Tmoniaas MOBEPXHOCTH.
2. Ceuenusi, pa3BepTKU
Tema 8.3 U3mepenusi | 8.3.1 | O6nem u ero usmepenue. Unrerpanbuas popmysna oobema.
B reOMeTpHu @opmyinel 00beMa Kyba, IPSIMOYTOJIBHOTO Hapajuiesienunesa, Npu3Mbl, TUIHHIpA. Dopmysbl 8
8.3.2 | oObema nupamMuabl U KoHyca. DopMyIibl IUIOIIAIU TOBEPXHOCTEN HUIMHAPA U KOHYyca. Dopmyiibl
o0beMa Iapa u miomanu cepsl.
8.3.3 | ITomoOwue Ten. OTHOIMICHMS TUIONIAICH ITOBEPXHOCTEH U 00BEMOB IOJOOHBIX TEJI.
Ilpakmuueckue padomut
1. Beruuciienue mwromaieir 1 00beMOB.
KonTtpoJsbHasi pa6ora no teme «/3mMepeHus B reOMETpUNY 1 2
IIpuMmepHasi TeMaTHKA BHEAYIUTOPHON CAMOCTOAITE/IbLHOI PadoThI:
1. [IpaBuiibHBIE U NOITYIPAaBUIbHBIE MHOTOIPAaHHUKU 10
2. Konnyeckue ceyeHus ¥ UX MPUMEHEHUE B TEXHUKE
3. MonienrpoBaHue NpaBUIbHBIX MHOIOIPaHHUKOB
TEMA 9 HAYAJIA MATEMATHYECKOI'O AHAJIM3A 32
Tema 9.1 [TocnenoBarensHocTr .CriocOOBI 3a/JaHNUS U CBOMCTBA YMCIIOBBIX MOCIEI0BATEIbHOCTEH.
IMocaenoBaresibHOCT 911 [TonsiTue o npexaene nocienoBaTesbHOCTH. CylleCTBOBaHUE MIPejiea MOHOTOHHOM 8 5
U. o OTrpaHMUYEHHOMN nociieoBareabHocTH. CyMMHpPOBaHUE MOCIIEI0BATEIBHOCTEN. beckoHeuHO
yObIBarolasi reOMETpUYEcKasi MPOTrPeECCHsl U €€ CyMMa.
IIpakTHYecKkue 3aHATHSA
1. UucnoBas nocie0BaTeNIbHOCTh, CIIOCOOBI €€ 3aaHtsl, BHIYUCICHHS YIEHOB MOCIE10BaTEIbHOCTH.
2. ITpenen nocnenoBaTenbHOCTH. beckoHeuHO yObIBaromIasi reOMeTpUYecKas MPOrpeccHsl.
Tema 9.2 [TonsiTve 0 MPOU3BOAHON (PYHKIIMH, €€ T€OMETPUUECKUI U (PU3NUECKUI CMBICI. Y paBHEHHE
IIpounsBoanas. 921 KacaTeabHOH K rpaduky ¢pyHkuuu. [Ipon3BoHbIE CyMMBI, Pa3HOCTH, IPOU3BEACHNUS, YACTHOTO. 2
o [Tpon3BoIHBIE OCHOBHBIX AJIEMEHTapHbIX (PpyHKUUH. [IpruMeHeHne npon3BoAHON K UCCIEA0BAHUIO
¢GbyHKIMH 1 mocTpoeHHto rpadukoB. [Ipons3BoaHbie 00paTHON QYHKIIMHM U KOMITO3UIIMH (DYHKITHH. 23
[Tprmeps! UCIIONIb30BAHUS TPOU3BOIHOM JUIsl HAXOXKACHUSI HAUTYUILIEr0 PEeIIeHUs B MPUKIaIHbIX
9o |3aMauax. Bropas npousBojHasi, ee reoMeTpUUYECKUN U PU3HMUECKUI CMBICI. 9

HaxoxeHre CKOpoCcTH JUIs Tpoliecca, 3aJaHHOr0 (GOpMYJIOoN U rpaguKOM.
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HaunmenoBanue Coaeprxanue yueOHOro MaTepuasa, JaboparopHble padoThI U NPAKTHYECKUE 3aHATHS, O0bem Yposenn
pa3iesioB U TeM caMoOCTOsITeJIbHAsI padoTa 00y4aliuxcs, KypcoBasi pabora (IIpoeKT) 4acoB 0CBOECHMS
IIpakTHYeckue 3aHATHSA
1. [IpousBogHasA: MEXaHUYECKUN U TEOMETPUUYECKUI CMBICI TPOU3BOIHOM.
2. YpaBHeHUE KacaTeNlbHOW B 00IIEM BHIE.
3. [TpaBuna u popmynsl quddepeHIpoBaHUs.
4. Tabnuia Npou3BOIHBIX MIEMEHTAPHBIX (DYHKIIUHA.
5. Hccnenoanue pyHKIUU C TOMOIIBIO POU3BOIHOM.
6. Haxoxxnenrne HanOoJIbIIero, HAMMEHBIIIETO 3HAUCHHSI ¥ SKCTPEMAJIbHBIX 3HAYCHUH (QYHKINH.
KourpoJsbHas padora no teme «IIpousBoHasy 1 2
IIpumepHasi TeMaTHKAa BHEAYIUTOPHOI CAMOCTOSTEIbHOM PadOThI:
1. Ilpeden nocredosamenvrocmu 14
2. Ilpasuna u ¢hopmynvt ouggepenyuposarus
3. Ucnonv306amnus npou300HOU 8 NPUKIAOHBIX 3A0aAYax
Tema 10 [TepBoobOpaznas u unTerpai. [IpuMenenue onpeneaeHHOro HHTerpaia A HaX0XKACHUS
HNuTterpan u ero 10.1 | mromaau kpuBonuHeWHON Tpanenuu. ®opmyna Herorona—IJleitonuna. [Tpumepsl npuMeHeHus 17 2
NpUMeHeHHe MHTETpasia B (PU3HKE U TECOMETPHH.
IMpakTuyeckue 3aHATHSA
1. Wurerpan u nepBooOpa3Hasi.
2. Teopema Herotona—JleitOnuma.
3. IlpuMeneHue MHTErpasa K BEIYUCICHUIO (PU3NYECKUX BEIMUUH U IUIOMAACH.
KounrpoJsbnas padora no teme «llepBooOpasHas U HHTErPa» 1 2
IIpumepHas TeMaTHKa BHEAyJUTOPHOI CaMOCTOSITEIbHON PadoThI: 6
1. lIpesenmayuu: « Teopema Hotomona—Jleiibnuya»
TEMA 11 CTATUCTHUKA U TEOPHUSI BEPOSITHOCTEN 14
Tema 11.1 DsieMeHTBI Co0pITHE, BEpOSTHOCTH COOBITHS, CIIOKEHUE U YMHOXKEHUE BeposiTHOCTEH. [lonsamue o
Teopuu 1111 | Mesasucumocmu coovimuil. /luckpemnas cnyuainas 6eIuduHa, 3aKoH ee pacnpeoeietusl. 7 5
BepOSAATHOCTE Yucnoguvle xapakmepucmuku OUCKpemHoU ciyuatHou eenuyunsl. [lonamue o 3axone 60nbUIUX
yycer.
Ilpakmuueckue 3anamusn
1. Knaccuyeckoe OIpeAeieHHEe BEPOSTHOCTH, CBOWCTBA BEPOSTHOCTEH, TeopeMa O CyMMe
BEPOSITHOCTEM.
2. BrwruuciieHre BepOSTHOCTEH.
3. TlpuknagHbie 3a7a4u.
Tema 11.2 DiieMeHTbI [IpencraBnenne maHHBIX (TAOMMIBI, OUArpamMMbl, TpadUKH), 2ceHepalbHAsi COBOKYNHOCHb,
MaTeMaTH4YeCKOii 11.2.1 | svibopxa, cpeonee apugmemuuecxkoe, meouaua. Ilowamue o 3a0auax mamemamuyecKou 7 2
CTATUCTHKH CIMAmMUCmuKu.
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HaunmenoBanue Coaeprxanue yueOHOro MaTepuasa, JaboparopHble padoThI U NPAKTHYECKUE 3aHATHS, O0bem Yposenn
pa3iesioB U TeM caMoOCTOsITeJIbHAsI padoTa 00y4aliuxcs, KypcoBasi pabora (IIpoeKT) 4acoB 0CBOECHMS
11.2.2 | Pewenue npaxmuueckux 3adau ¢ npumenenuem 6eposmHuoChublx Memooos. 2
Ilpakmuueckue 3anamusn
1. IlpexncraBneHue YUCIOBBIX JaHHBIX. 6
2. IlpuxiagHble 3a1auu.
IIpumepHasi TeMaTHKAa BHeAyIMTOPHOI CAMOCTOSITEIbHOM PadOTHI: 6
1. Cobvimue, 6epossimnocms cobbimus, Cr0dHceHUe U YMHONCEHUE 8ePOAMHOCTEU
TEMA 12 YPABHEHUS 1 HEPABEHCTBA 24
Tema 12.1 1211 PannonanpHble, MppalMOHANbHBIE, IOKA3aTEIbHbIE W TPUTOHOMETPUUYECKUE YpPAaBHEHUS U 2
YpaBHeHus u T CHUCTEMBI.
cucreMbl ypaBHeHuil | 12.1.2 | PaBHOCHJIBHOCTD ypaBHEHHI, HEPABEHCTB, CUCTEM. 12 2
1213 OcCHOBHbIE NTPHEMBI UX pelIeHUs (pa3IoXKeHUe Ha MHOKUTEIN, BBEJCHUE HOBBIX HEU3BECTHBIX, 2
MIOJICTAHOBKA, rpaUIECKHil METON).
Ilpakmuueckue 3anamus
1. Kopnu ypaBHeHHMIA.
2. PaBHOCHIBHOCTb YpaBHEHMH.
3. TIpeoOpa3oBaHue ypaBHCHHIA.
4. OcCHOBHBIE ITPUEMBI PELLICHHS YPAaBHECHUH.
5. Pemienue cucreM ypaBHEHUH.
Tema 12.2 1221 PannonanbeHble, MppalMOHalbHBIE, II0KA3aTeIbHbIE M TPUTOHOMETPUUYECKHUE HEPABEHCTBA. 5 9
HepaBeHncTBa. o OCHOBHBIE IPUEMBI HX PEIICHUSI.
1231 Meton HHTEPBAIIOB. N300pakeHne Ha KOOPAMHATHOM IUIOCKOCTH MHOKECTBA pELIEHUI 6 2
Tema 12.3 YPaBHEHUI U HEPABEHCTB C JIBYMs IEPEMEHHBIMH U UX CUCTEM.
Hcnonb3oBanue IIpakTnyeckue 3aHATHSA
cBoiicTB u rpadguxoB | 1. Mcnonbs3oBanue cBONCTB U rpaduKoB (DYHKIUH AJIsl pELlIEHUs] YpaBHEHUHN U HEPABEHCTB.
(bynxuuii npu KonTposbHasi pa6ora no teme «YpaBHEHUS U HEPABEHCTBA» 1 2
pemennu ypaBHenuii | [IppmepHasi TeMaTHKA BHEAYTHTOPHOI CaMOCTOSITEJIbHOI padoThI:
1. Ocrnosnobie npuemvl peuwienusi ypasHeHutl 12

H HEPABECHCTB.

2. Ocnosnvie npuemvl peuerusl HepaseHcme

IIporpamma Matemarrka Kontponep 6anka pazpadotuuk npenoaasatens JKypasiesa Mpruna Biagumuposna

2018




XapakTepuCcTHKA OCHOBHBIX BHJI0B Y4eOHOM
NAeSITeJIbHOCTH CTYICHTOB

Copep:xanue XapaKTepHCcTHKA OCHOBHBIX BH/IOB [1eATEJbHOCTH CTYACHTOB
o0ydeHus1 (Ha ypoBHe y4eOHBIX AelCTBHIi)
Beenenne O3HakOMJICHHME C pOJIBI0O MaTEeMAaTHKU B HayKe, TEXHHUKE, DJKOHOMUKE,
UHPOPMALIMOHHBIX  TEXHOJOTHSIX W MPAaKTUYECKOH  JeSTEIbHOCTH.

OsHakoMJIEHHE C LENSIMU M 33JayaMH W3y4eHHs MaTeMaTHKU IPH OCBOCHHU
npodeccuii CI10

AJITEBPA

PasButne noHsTHSA O
qucie

Brimonnenue apumMeTnyeckux IeHCTBUN HAJl YUCIaMU, COUeTast
YCTHBIE U INCbMEHHBIE ITPUEMBI.

Haxoxaenne npuOMIMKEHHBIX  3HAYEHWH  BEIMYMH W MOTPEITHOCTEH
BBIYMCIICHU  (a0COJIIOTHOM M OTHOCHTENIBHOM); CpaBHEHUE YHCIIOBBIX
BBIPAKCHU.

Haxoxnenue ommoOoK B IpeoOpa3oBaHUAX U BHIYUCIEHUSAX (OTHOCHUTCS KO BCEM
IYHKTaM [IPOrPaMMBbl)

KopHnu,
sorapupMbl

CTCIICHHU,

O3HakOMJICHHE C TOHSATHUEM KOpPHSA N-M CTENEHU, CBOMCTBAMU pPaJUKAIOB U
IpaBUJIaMU CPaBHEHUSI KOPHEH.

DopmMyJIMpOBaHUE ONPEAEICHUS KOPHS M CBOMCTB KOpHEH. Bbluucienue u
CpaBHEHHE KOpPHEH, BBIIIOJHEHUE IPUKUJIKK 3HAYEHUSI KOPHSI.
[IpeoOpa3oBanue UYHUCIOBBIX W OYKBEHHBIX BBIPAKCHHUH,
paauKabl.

Brimonnaenue pacderoB mo (Gopmynam, cComepKalliuM pagrKallbl, OCYIIECTBIIS
HEO0OXOUMbIE TIOJICTAHOBKH M MPEOOPa30BaHMUS.
OnpeneneHue paBHOCWIIBHOCTH — BBIPAKEHUH €
UPPALMOHAIIbHBIX YPABHEHUN.

O3HaKkOMJIEHUE C OHITHEM CTEIEHU C IEHCTBUTEIIbHBIM [TOKA3aTEJIEM.
Haxoxnenne  3HaueHWHd  CTENEHM, UCIONB3YSd IpPH  HEOOXOIUMOCTH
MHCTPYMEHTAJIbHbIE CPE/ICTBA.

3anuchIBaHUE KOPHA N-i CTENEHU B BHUJIE CTENEHH C IPOOHBIM MOKA3aTeIeM U
HA000pOT.

dopmylIMpOBaHUE CBOMCTB CTENEHEN. BriunciieHue crenenen ¢ pauuoHaIbHbIM
MIOKa3aTeJIeM, BHIIIOJIHEHUE MPUKUIKN 3HAUEHUSI CTETIEHU, CPABHEHHE CTETICHEH.
[IpeoOpa3zoBaHre YUCIOBBIX U OYKBEHHBIX BBIPAKEHUH, COAEpKAILUX CTEIEHHU,
pUMEHsIs CBOWcTBa. PellleHne noka3aTeiabHbIX YpaBHEHUH.

O3HakoMJIEHHE C TPUMEHEHHEM KOpPHEH U cTeneHel Npy BBIYUCICHUH CPEIHHUX,
JICJICHUU OTpe3Ka B <«30JI0TOM CeYeHuM». PellleHne NpUKIAIHBIX 3aJad Ha
CJIOKHBIE TPOLEHTHI

COZIepIKAIINX

panukanamu. Pemenue

[Ipeobpa3zoBanue
anredpanvecKux
BBIPAKECHU

Boinonnenue npeobpa3oBaHuil BbIpaK€HUH, IpUMeHEeHHE (HOpPMYJl, CBSI3aHHBIX
CO CBOWCTBaMHM CTEMEHEH U JorapugMoB.

Onpenenenne  00JacTd  JAONYCTUMBIX — 3HAUYEHUH
BbIpakeHUs. Perienue norapuMuyeckux ypaBHeHUH

Jorapu(pMUIECKOTro

OCHOBBI TPUTOHOMETPUHA

OCHOBHBIE TOHATUA

N3yuenue paamaHHOTO METOAAa M3MEPEHHsS YIJOB BPAIEHUS M HUX CBSI3U C
rpagycHol wmepoil. HM300pakeHue yIiioB BpallleHUS Ha OKPYKHOCTH,
COOTHECEHHME BEJIMYMHBI yIJla C €ro pacrnojiokeHuemM. DopMynrpoBaHHE
ornpeeNeHui TPUTOHOMETPUYECKUX (YHKIMM Ui yIJIOB MOBOPOTa M OCTPBIX
YIJI0B MPSIMOYTOJIBHOTO TPEYTOJIbHUKA U OOBSICHEHHE WX B3aUMOCBSI3U

OcHoBHbIE [IpuMeHeHre OCHOBHBIX TPUTOHOMETPUYECKHX TOXKAECTB JUIS BBIYUCIICHUS
TPUTOHOMETPUUYECKHE | 3HAUEHUH TPUTOHOMETPHUECKUX (DYHKIIMNA IO OJJHON M3 HUX

TOKJIECTBA

[IpeobpazoBanus N3yueHne OCHOBHBIX (OPMYNI TPUTOHOMETpUHU: (OPMYIBI  CIOKEHHUS,
MPOCTENIINX yBOEHUs, MNpeoOpa3oBaHUs CYMMbl TPUTOHOMETPHUYECKMX (QYHKIUMH B
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Conep:xkanue

XapaKTepI/ICTHKa OCHOBHBIX BUI0B 1€ATCJIbHOCTH CTYICHTOB

o0y4eHus1 (Ha ypoBHe y4eOHBIX AelCTBHIi)

TPUTOHOMETPHUYECKUX | IPOU3BEJCHNE M IPOM3BEACHHUS B CyMMY M TNPHMEHEHHE TPH BBIYUCICHUU

BBIpKEHUI 3HAYECHUS TPUTOHOMETPUYECKOTO BHIPAYKEHHSI U YIIPOIICHUS €T0.
O3HakOMJICHHE CO CBOMCTBAMM CHMMETPHH TOYEK Ha €AMHUYHON OKPYKHOCTH
U IPUMEHEHHUE X JUIS BEIBOJA (hopMyI IpuBeAeHUS

[Ipocreiimmue Pemenne mo ¢opMmynaM H  TPUTOHOMETPUYECKOMY KpYry MpPOCTEHIINX

TPUTOHOMETPUUYECKHE | TPUTOHOMETPUIECKUX YPaBHEHUIA.

ypaBHEHUS u | [I[pumenenne oOmMX METOAOB pEIHICHHS YpaBHEHUH (IIpUBEAEHHE K

HEpaBEHCTBA JUHEHHOMY, KBaJIpaTHOMY, METOJ PAa3JOKCHHS Ha MHOXHUTEIH, 3aMEHBI
HepeMEHHOI) IPU PEeIICHUN TPUTOHOMETPUYECKUX yPaBHEHH.
YMeHue oTMeuaThb Ha KpYyre PpeHIeHUs MPOCTEHINNX TPUTOHOMETPUUYECKUX
HEpaBEHCTB

Apkcunyc, O3HaKOMJICHHE C TIOHATHEM OOpaTHBIX TPUTOHOMETPUUYECKUX (PYHKIIUH.

apKKOCHHYC, N3ydyenne ompeneneHuil apKCHUHyca, apKKOCHHYca, apKTaHIeHca 4YHcia,

APKTAHI'CHC YUCJIa

dbopMyITUpOBaHUE WX, H300paKEHUE HA SIUHUYHON OKPY>KHOCTH, PUMEHEHHE
IIPU PEIICHUN ypaBHEHUI

®YHKIMHA, UX CBOMCTBA U TPA®UKH

DyHKIUH.
[TonsaTne 0
HENPEPBIBHOCTH

byHKIUN

O3HakoMJIEHHE C TOHSATHEM MEPEMEHHOW, MpUMEpaMH 3aBUCUMOCTEH MEXIy
MIePEMEHHBIMH.

O3HakoMJIeHHE C TOHSATHEM Tpaduka, ONmpeeTIeHHe MPUHAMICHKHOCTH TOUKH
rpaduxy ¢yaknuu. OmnpenencHue 1Mo QGopmysie MPOCTEUIICH 3aBUCHMOCTH,
BUa ee rpaduka. Beipaxkenue mo Gpopmysie 0JHON IEPEMEHHOM Yepe3 ApyTHe.
O3HakomiieHHE ¢ onpeeneHrneM QyHKINUU, GOPMYINpPOBaHHUE €ro.

HaxosxeHne o0yiacTu onpeieieHus: U 00J1acTy 3HaYeHUH yHKIMH

CaotlicTBa (QyHKIUY.
['padpuueckas
UHTEPIIPETAIIHS.
[Tpumepsr
(YHKIIMOHATIBHBIX
3aBUCUMOCTEN B
pEATBHBIX TIpoIeccax
U SIBJICHUSIX

O3HakomiieHHE € TpuMepaMH (DYHKIIMOHAIBHBIX 3aBUCUMOCTEH B pealbHbIX
IIpoLeccax U3 CMEXHBIX TUCLHUIUINH.

O3HakOMJIEHHE C JOKa3aTeJbHBIMH pACCYKICHUSIMU HEKOTOPBIX CBOMCTB
JUHEHHON M KBaJpaTW4YHOW (YHKIMH, MMpOBEIeHUE HCCIEAOBaHUS JMHEHHOMH,
KYCOYHO-JTMHEHHOM, 1pOOHO-TUHEHHON U KBaApaTUYHOW PYHKIUHN, TOCTPOECHUE
ux rpapukoB. Iloctpoenune u urtenue rpadukoB ¢yHkuuid. HccnenoBanue
(GyHKIHH.

CocraBnenue BUAOB (YHKIMHA MO JaHHOMY YCJIOBHIO, PELIEHHE 3a7ay Ha
KCTPEMYM.

Beinosnnenue npeobpazoBanuil rpaduka GpyHKIuM

OO6patHble QyHKIIH

N3yuenune mnoHATHs oOpaTHOM (yHKIMM, ONpeAereHHe BHUJa M IOCTPOCHHE
rpaduka oOpaTHON QYHKIIMH, HAXOXKIEHHE €€ 00JaCTH ONpeAeseH!s U 001acTu
3HayeHud. IlpumeHeHne CBONCTB (yHKIMH NMpPHU HCCIEIOBAaHUM YPABHEHUH U
PEILICHNH 3a/1a4 Ha DKCTPEMYM.

O3HaKOMJICHHE C MIOHSTHEM CIIOKHOU (YHKIIUU

CreneHHbIE,
noKa3aTeJbHbIE,
jgorapudmuueckue u
TPUTOHOMETPUUYECKHE
(GyHKIHIH.

OO6patHbIe
TPUTOHOMETPHUYECKHE

byHKIIIN

Borunicnenue 3HaueHni GyHKIUN 0 3HAYCHUIO apTyMEHTa.

Onpeznenenue NOJI0KEHUs TOUKH HA TpaduKe 10 ee KoopAuHaTaM 1 Ha000poT.
Hcnonp3oBanne CBOWCTB (YHKIMHA IS CpPaBHEHUS 3HAYEHUW CTENeHEH u
JorapugpMmoB.

[Toctpoenue rpaMKOB CTENEHHBIX U JOTaPUPMHUUECKUX PYHKIIHH.

Pemrenne mokaszaTenbHBIX W JOTapUPMHUECKUX YpaBHEHHH M HEPABEHCTB IO
U3BECTHBIM aJITOPUTMAaM.

O3HakOMJIEHHE C TIOHSATHEM HENpPephIBHOW MEepUOIUYecKor  (QyHKImH,
dbopMyTUpOBaHUE CBOMCTB CHHYCA U KOCHHYCA, TOCTPOEHUE UX TpauKOB.
O3HakoMJIeHHE C TOHATHEM TapMOHMYECKMX KoJIeOaHHH U IpUMepaMu
rapMOHUYECKHX KOJIeOAHWU ISl OMHMCAaHMSI MPOIECCOB B (DU3HKE U JIPYIHX
001acTaX 3HaHUS.

O3HakoMJIeHME C TOHSATHEM  pa3pbhlBHOW  mepuoanyeckol  QyHKIuw,
(dbopMynHpoBaHUE CBOICTB TAaHT€HCA U KOTAHTE€HCA, TOCTPOEHHE UX IrPauKOB.
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Conep:xkanue

XapaKTepI/ICTHKa OCHOBHBIX BUI0B 1€ATCJIbHOCTH CTYICHTOB

o0y4eHus1 (Ha ypoBHe y4eOHBIX AelCTBHIi)
[Ipumenenue CBOICTB byHKIMHA TSt CpaBHEHUS 3HAYEHU U
TPUTOHOMETPUUYECKUX (PYHKUHUH, pEIICHHUS] TPUTOHOMETPHUYECKUX YPAaBHEHUH.
[Toctpoenue rpadukoB OOpaTHBIX TPUTOHOMETPUYECKUX (GYHKIHH U
orpeniesieHue 1o rpadukaM ux CBOMCTB.
Brimonnenue npeoOpa3oBanus rpadukos
HAYAJIA MATEMATHYECKOI'O AHAJIM3A
[TocnenoBarenbHocTH | O3HAKOMIIEHHE C TOHSTHEM YHMCIOBOM IOCIIENOBATEIBLHOCTH, CIOCOOAMH ee

3a/1aHusl, BBIYUCIICHUSMH €€ UJICHOB.

O3HaKOMJICHHE C TTOHITHEM Ipejiesa MOCIeJ0BaTeIbHOCTH.

O3HaKkOMJICHHE C BBIYMCICHHEM CYMMbI OECKOHEYHOTO YHCIIOBOIO psiga Ha
npUMepe BBIYUCIEHUS CYMMbI OECKOHEYHO YOBIBAIOIIEH TI'€OMETPUYECKOM
IIPOrPECCHUH.

Pemenne 3agau Ha npumeHeHHe (OPMYINIBI CyMMbl OECKOHEUHO YOBIBAIOIIEH
T€OMETPUUECKON POTPECCUU

[IpousBogHas u ee
IIPUMEHEHHE

O3HaKOMJICHHE C TTOHSITHEM TPOU3BOTHOM.

N3yuenne u GopMynupoBaHUE €€ MEXaHHYECKOTO U T€OMETPUIECKOTO CMBICIA,
W3YYEHHUE AIrOpPUTMa BBIUMCICHHS TMPOM3BOJAHON Ha NPUMEPE BHIYUCICHUS
MTHOBEHHOH CKOPOCTH M YTJIOBOTO KOA((UIIMEHTA KacaTeIbHOM.

CocraBieHue ypaBHEHUs KacaTeIbHON B OOIIEM BH/IE.

YcBoeHue npaBwi  nuddepeHmpoBaHus, TaOIHUIIBI MIPOU3BOJIHBIX
JJeMEHTapHbIX (YHKIUH, npuMeHeHue uia auddepeHupoBanus QGYyHKIIHM,
COCTaBJICHUS YPaBHEHUS KacaTeIbHOM.

W3ydeHue TeopeM O CBSI3U CBOMCTB (DYHKIIMU U MPOU3BOAHOMN, OPMYIHPOBKA
uX.

[IpoBeneHne ¢ MOMOIIBIO MPOU3BOJHON HCCIEAOBaHUA (PYHKIIMH, 33JaHHOU
bopmyIoii.

YcTaHoBNeHUE CBSI3U CBOMCTB (PYHKIIMU U IPOU3BOAHOMN MO UX rpaduKam.
IIpuMeHeHne MpON3BOIHOM JIUIs PEIICHMS 3a]1a4 Ha HaX 0K JICHHE

HauOOJIbIIEr0, HAUMEHBIIETO 3HAUYCHHSI U Ha HAX0XKJICHHE IKCTpeMyMa

[TepBooOpaznas
U MHTETpal

O3HakoMJIEHHE C TOHATUEM MHTErpasia u epBooOpa3Hoil.

W3yueHune mnpaBuia BBIYMCICHUS MEpBOOOpa3HOM M Teopembl HbroToHa—
JleitOHuna.

Pemenne 3amad Ha cBA3b NEpBOOOpPA3HONW M €€ MPOM3BOJHOMN, BBIYMCICHHE
nepBOOOpa3HOM IS JAaHHON (PYHKIIMH.

Pemenne 3amau Ha NpUMEHEHWE HHTErpaja Uil BbIYUCIEHHS (PU3MUYECKHX
BEJINYMH U TUIOIIAICH

YPABHEHUA U HEPABEHCTBA

YpaBHeHUd U
CHUCTEMBI YPaBHEHHU
HepasencrBa u
CHUCTEMBI HEPABEHCTB
C ABYMs
[IEPEMEHHBIMU

O3HakOMJIEHHE C NPOCTEHIIMMHU CBEJACHHUSMU O KOPHAX anreOpanyecKux
YPaBHEHUH, OHATUSAMHU UCCIEA0BAHNS YPABHEHHI U CUCTEM YPaBHEHMIA.
N3yuyenue Teopun paBHOCUIBHOCTH YPaBHEHUM U ee puMeHeHus. [loBTopenue
3allUCH pElIeHHUs CTaHJAPTHBIX ypaBHEHUH, NPHEMOB MpeoOpa3oBaHUs
YPaBHEHUH JUISI CBEACHUS K CTAHJAPTHOMY YPAaBHEHMUIO.
Pewenne palMOHAIbHBIX, UPPaLMOHAIIBHBIX,
TPUTOHOMETPUYECKUX YPABHEHHUM U CHCTEM.
Hcnonb3oBanue cBOMCTB M TrpaduKOB (GYHKUMN s pelieHHusl ypaBHEHHA.
IToBTOpEHNE OCHOBHBIX IPUEMOB PEIICHHS CUCTEM.

Pemenne ypaBHeHHMH C TIPUMEHEHMEM BCEX IPUEMOB (PA3JIOKEHHUA Ha
MHOJKUTEJIM, BBEJIEHUS HOBBIX HEM3BECTHBIX, IOJACTAaHOBKH, TIpaduyecKoro
METO/1a).

Pemenue cuctem ypaBHEeHHH ¢ MPUMEHEHHUEM PA3JIMYHBIX CIIOCOOOB.
O3HakoMJIeHHE ¢ OOIIMMH BOIPOCAMH PEIICHUs] HEPABEHCTB U HMCIIOJIb30BaHHE
CBOICTB U rpaduKkoB PYHKIMI PH PEIIEHUN HEPABEHCTB.

IIOKa3aTCIbHBIX nu
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Conep:xkanue
00yueHust

XapaKTepHCcTHKA OCHOBHBIX BH/IOB [1eATeJIbHOCTH CTYACHTOB
(Ha ypoBHe y4eOHBIX AelCTBHIi)

Pemenrie HEpaBeHCTB W CHCTEM HEPABCHCTB C NPHUMEHECHHUEM Pa3IUYHBIX
CI10co00B.

[TpMeHEeHHe MaTEeMaTHYECKUX METOOB JUIS PEIICHUS COJCPIKATCIIBHBIX 331a4
U3 pa3iInyHbIX 00JacTel HAyKU U MpakTUKU. VIHTepnpeTupoBaHue pe3yabTaToB
C YYETOM PEATbHBIX OTPAHUYCHHH

3JEMEHTHI KOMBUHATOPUKH, TEOPUUM BEPOATHOCTEN U CTATUCTHKHA

OCHOBHBIE TIOHSTHS
KOMOWHATOPHUKH

Wzyuenue mnpaBuia
KOMOMHATOPHBIX 33]1a4.
Pemennie KOMOMHATOPHBIX
YMHOXXEHUSI.
O3HaKOMJICHHE C TOHATUSMU KOMOMHATOPHUKHU: Pa3MEIICHUSIMHU, COUCTAaHUSMU,
NepecTaHOBKaMH U (hOpMyIaMH Il UX BEIYUCICHHS.

OObsicHeHHe u TOpuMeHeHue (opMmyn Uis BBIYUCICHUSA Ppa3MEIICHUM,
NEPECTaHOBOK U COYETAHUH MPH PELICHUHU 3aj1ay.

Oznakomienue ¢ 6uHoMoM HproToHa u TpeyronsaukoMm [ackars.

Pemienne mpakTHYeCKMX 3aJad C KCIOJB30BAaHHEM TOHSATHA W TPaBUII
KOMOWHATOPHKHU

KOMOMHATOPUKH U MPUMEHEHHE TpU  PELICHUU

3ala4  MeToAoM Iepebopa W 1O MpaBUILy

DNEMEHTHI TEOPUU

I/I?,yquI/Ie KIIACCUYCCKOIr'0 OonpcACJICHUA BCPOATHOCTH, CBOICTB BEPOATHOCTH,

BEPOATHOCTEU TEOPEMBI O CYMME BEPOATHOCTEM.
PaccmoTpenne mnpuMepoB BBIUMCIEHUS BEpOSATHOCTEH. Pemenue 3amad Ha
BBIUHUCIIEHHE BEPOSTHOCTEH COOBITUI
[IpencraBnenue O3HaKOMJICHHE C IIPEICTABICHUEM YMCIIOBBIX JAHHBIX U UX XapaKTEPUCTUKAMHU.
JNaHHbIX  (TaOnuupl, | Pemenue npakTuyeckux 3agad Ha 00pabOTKY YMCIIOBBIX JaHHbIX,
JMarpaMmsl, BBIYMCIICHHE UX XAPAKTEPUCTUK
rpaduKm)

I'EOMETPUA

[IpsimMble U TUIOCKOCTH
B [IPOCTPAHCTBE

@opMynMpoOBKa M NPHUBEACHHUE JIOKA3ATEIbCTB IPU3HAKOB  B3aWMHOIO
pacIoJIOKEHUSI MPAMBIX M IUIOCKOCTEH. Pacro3HaBaHue Ha 4eprexax H
MOJENIAX PpAa3JIMYHBIX CIy4aeB B3aUMHOIO pACIOJOXKEHUS INPSIMBIX H
IIJIOCKOCTEH, apr'yMEHTUPOBAaHUE CBOUX CYXKICHUMN.

DopmMyJIHpOBaHUE OINPEACICHUN, TMPU3HAKOB M CBOWCTB MNapaJUIeIbHBIX |
MEPIECHANKYISIPHBIX IUNIOCKOCTEM, ABYTPAHHBIX U JIMHEUHBIX YIJIOB.
BrInonHeHne nocTpoeHus: yrioB MEXAYy NPSMBIMHU, IPSIMOM M INUIOCKOCTBIO,
MEXY IJIOCKOCTSAMU 110 ONMCAHUIO U PACIIO3HABAHUE UX HA MOJEIAX.
IIpuMeHeHne IPU3HAKOB U CBOWMCTB PACOJIOKEHUS MPAMBIX U IUIOCKOCTEH IIPH
peLICHUH 3a1ay.

N300paxeHne Ha pUCYHKaxX U KOHCTPYMPOBAaHNE Ha MOJEIIAX MEepIEHINKYISIPOB
Y HAKJIOHHBIX K IUIOCKOCTH, IPSIMBIX, TApaJUIEJIbHBIX IUIOCKOCTEHN, YTIIOB MEXKIY
IPSIMOM U TJIOCKOCTHIO U 00OCHOBAHUE MTOCTPOCHHUS.

Pemenne 3amau Ha BBIUMCIEHHE T'€OMETPUUYECKHMX BenMUuH. OmnucblBaHUE
pPacCTOSIHUSL OT TOYKM JO IIOCKOCTH, OT MPsAMOM N0 IUIOCKOCTH, MEXIY
IJIOCKOCTSIMU, MEXAY CKPEIIUBAOIIMMUCA MPSAMBIMHA, MEXY ITPOU3BOIbHBIMHU
¢dburypamu B MpoCTPaAHCTBE.

dopMyTUpOBaHUE U JO0Ka3bIBAHWE OCHOBHBIX TEOPEM O PACCTOSHUSAX (TEOpEM
CYIIECTBOBaHMs, CBOMCTBA).

N300paxeHne Ha uyepTekax M MOJIENSIX PAcCTOSHUS U OOOCHOBAHHME CBOMX
cyxaeHuil. OrmpeneneHue U BBIYUCIEHUE PACCTOSIHUM B IPOCTPAHCTBE.
[Tpumenenue hopMyIl U TEOPEM MJIAHUMETPUU JJISl pELICHHS 3a1a4.
O3HakOMJIEHME C TIOHATHEM MApaAJJIEIbBHOTO IPOEKTUPOBAHMS M €r0
cBoiicTBamMH. DOpPMYIMPOBAHHE TEOPEMBI O IUIOMIAAM  OPTOTOHAIBHOMN
IIPOEKIUU MHOTOYTOJIbHUKA.

[Ipumenenue Teopun /1711 000CHOBAHUS MOCTPOCHUN U BHIYMCIICHHH.
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Conep:xkanue

XapaKTepI/ICTHKa OCHOBHBIX BUI0B 1€ATCJIbHOCTH CTYICHTOB

o0y4eHus1 (Ha ypoBHe y4eOHBIX AelCTBHIi)
ApryMEHTHpOBaHHE CBOMX CYXKJIEHHH O B3aMMHOM  PAaCIOJIOKEHUH
IPOCTPAHCTBEHHBIX (HUTYD
MHororpaHHuku OnucaHue W XapakTepUCTHKA  Pa3IMYHbIX  BHJIOB  MHOI'OI'DAHHHKOB,

IIEPEUYUCIICHNE UX JJIEMEHTOB U CBOWCTB.

N300paxeHre MHOTOIPaHHUKOB M BBITIOJHEHHE MTOCTPOCHUS Ha U300paKeHHSIX
Y MOJIEJISIX MHOTOTPaHHHUKOB.

Bbluncinenne JMHEHHBIX 3JEMEHTOB M YIJIOB B NPOCTPAHCTBEHHBIX
KOH(UTypanusix, apryMeHTUPOBAHUE CBOUX CYXKICHUH.

XapakTepucTuka U M300paKEHUE CEUYEHHs, pPa3BEPTKU MHOTOIPaHHUKOB,
BBIYMCIICHHE IUIOIIAJIEH TOBEPXHOCTEM.

[TocTpoeHre mpocTEeWIUX CceueHU KyOa, MpU3Mbl, mupamuiabl. [IpuMeHeHue
(aKkTOB M CBENICHH U3 TUIAHUMETPHH.

O3HakoMJIeHHME € BHUJaMH CHMMETPHIl B MpOCTpaHCTBE, (HOpMYIHpPOBaHHE
ONpPENEICHUN M CBOMCTB. XapaKTepUCTUKA CUMMETPUM Te€l BpALLCHUS U
MHOT'OTPAaHHUKOB.

IIpuMeHeHne CBOMCTB CHMMETPHH IIPU PELICHUM 3aad.

Hcnonp3oBaHne NPUOOPETEHHBIX 3HAHHUM JJIS1 UCCIEIOBAaHUS U MOJECIIMPOBAHUS
HECJIOKHBIX 3a7a4.

N300paxeHne OCHOBHBIX MHOTOTPAHHUKOB M BBHIMOJHEHHE PHUCYHKOB 10
YCJIOBMSIM 3aJ1a4

Tena u MOBEpXHOCTH
BpaIlCHUS

O3HakoMJIEHHE C BHJIaMU Tell BpalieHus, GopMyJIupOBaHUE UX ONpeAeNIeHU 1
CBOMCTB.

@opMyIHpPOBAHHE TEOPEM O CEYEHUM MIapa IUIOCKOCTBIO U IIJIOCKOCTH,
KacaTeJbHOH K cdepe.

XapaKTepucTUKa U U300paKeHNE TN BPAILICHUS, UX Pa3BEPTKH, CCUCHUSI.
Pemienne 3amay Ha TMOCTPOCHUE CEUYEHMM, BBIYMCIIEHUE [JIMH, PACCTOSHHM,
yrioB, miomanaei. [IpoBenenne nokazareiabHbIX pacCyXACHUH MPU pELICHUU
3aj1ad.

[IpuMeHeHre CBOWCTB CUMMETPUM TpU PEIICHUH 337ad Ha Tela BpAILEHUS,
KOMOWHAIIAIO TEJI.

N300paxeHre OCHOBHBIX KPYTJIBIX T€J M BBINOJHEHHWE PHUCYHKA MO YCIOBHUIO
3aJ1auu

H3mepenus B
reoOMeTpUH

O3HakoMJIEHHE C MMOHATUAMH IUIOIAAN U 00beMa, aKCHOMaMU M CBOMCTBaMHU.
Pemenue 3agau Ha BbIYMCIEHHE IUIOMIAJEH IUIOCKUX (GUIYp C MPUMEHEHUEM
COOTBETCTBYIOLIMX (OpMYI U (PAKTOB U3 IIIAHUMETPHUH.

N3ydeHne TeopeM O BBIUMCIEHHMH O0OBEMOB IMPOCTPAHCTBEHHBIX TEJ, PEIICHUE
3aJa4 Ha MpUMeHeHne (HopMysl BBIYUCIEHUS 00BEMOB.

WU3ydyenue  ¢opmyn a8 BBIYMCIEHUS — IUIOLIAAEH  IMOBEpXHOCTEH
MHOT'OIPAHHUKOB U T€J BPALLECHHUS.

O3HaKOMJIEHHE C METOJIOM BBIYHMCIIEHUS TUIOIIAIU TTIOBEPXHOCTH CEpPHI.
Pewenne 3ama4 Ha BBIYMCIICHUE IUIOLIALECH IOBEPXHOCTH IIPOCTPAHCTBEHHBIX
TEN

Koopaunats! u
BEKTOPBI

O3HakoMJieHME C TIOHATHEM BeKTopa. M3ydeHue neKapTOBOW CHCTEMBI
KOOPJIMHAT B IIPOCTPAHCTBE, IMOCTPOCHHUE MO 33aJaHHBIM KOOpPJWHATaM TOYEK U
IIJIOCKOCTEH, HAX0KIEHUE KOOPAUHAT TOYEK.

HaxoxneHue ypaBHEHMH OKpPY)XHOCTH, c¢epbl, IIJIOCKOCTH. Brruncienue
PACCTOSIHUM MEXAY TOUKaMHU.

W3yueHne CBONCTB BEKTOPHBIX BEJIWYHWH, MPABWI PaA3JIOKEHUS BEKTOPOB B
TPEXMEPHOM IIPOCTPAHCTBE, IIPaBUJI HAXOXKIACHUS KOOpPAMHAT BEKTOpa B
IIPOCTPAHCTBE, ITPaBUJI IEUCTBUI C BEKTOPaMH, 3aJJaHHBIMU KOOPIMHATAMH.
IIpuMeHeHne Teopuy NpU PEILICHUH 3a1a4 Ha JEHCTBUS C BEKTOPAMH.

M3yueHne CKaaspHOrO NPOU3BEIAECHUS BEKTOPOB, BEKTOPHOTO YPABHEHHUS
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Copep:xanue XapaKTepHCcTHKA OCHOBHBIX BH/IOB [1eATeJIbHOCTH CTYACHTOB
o0y4eHus1 (Ha ypoBHe y4eOHBIX AelCTBHIi)

NPSAMOM U TIIOCKOCTH. [[puMeHeHne Teopun Mpu PelIeHUH 3a/1ad Ha JEHUCTBUS C
BCKTOpaMHu, KOOpI[PIHElTHLIﬁ MCTOM, MPUMCHCHUC BCKTOPOB I BBIYMCIICHUA
BEJIMYMH YIJIOB U PACCTOSIHHM.

O3HakOMJIEHHE C JI0Ka3aTeIbCTBAMH TEOPEM CTEPEOMETPUU O B3aUMHOM
PacMoI0KEHUH MPSMBIX U IIIOCKOCTEH € UCMOJIb30BaHUEM BEKTOPOB
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PEKOMEHAYEMAS JIUTEPATYPA

st cTyneHToB

1. Amumos 1. A. u np. Maremaruka: anreOpa 1 Hayajia MaTeMaTHYECKOTO aHAITN3a, TEOMETPHSI.

2. Anrebpa W Hayaja MaTeMaTHYeCKOro aHaiu3a (0a3oBbId W yrayOjeHHbIH ypoBHH).10—11
Kaaccel. — M., 2014.

3. Aranacsn JI. C., byryzoB B. ®@., Kagomuies C. b. u np. Maremaruka: anreOpa ¥ Haudajia
MaTeMaTH4ecKoro ananus3a. l'eomerpus. ['eomerpus (6a3oBblii M yriyOnenHslid ypoBHH). 10—11
Knaccel. — M., 2014.

4. bammakoB M. . MartemaTuka: y4eOHUK IJIs CTY. YUPEKICHUMA cpell. Tpod. oOpa3oBaHms. —
M., 2014.

5. bammakoB M. U. Maremaruka. COopHHK 3a1a4 npoduIbHON HampaBiaeHHOCTH: y4ueb. [Tocobue
JUTS CTYJI. YUpexkAeHu cpen. mpod. oopazosanms. — M., 2014.

6. bammmakoB M. M. MaTtemaTtuka. 3aiadHuK: y4e0. mocooue uIst CTyI. YUPEKISHUN cpell. Tpod.
obpazoBanus. — M., 2014.

7. bammvakoB M. . MaTtemaTtuka. DIeKTPOHHBIN y4e0.-METO1. KOMIUICKC IS CTYA. YUpekKIACHUI
cpen. npod. odbpazosanusi. — M., 2015.

8. bammakos M. . Maremaruka (6a30Bblit ypoBenb). 10 kinace. — M., 2014.

9. bammakoB M. . Maremaruka (6a30BbIii ypoBenb). 11 kmace. — M., 2014.

10. bammvakoB M. . Anrebpa u Hayana aHanusa, reometpus. 10 kimacc. — M., 2013.

11. bammvakos M. M. Maremaruka (6a3oBbiii ypoBeHs). 10 kmacc. COopHuUK 3amad: y4eoO.
mocobue. — M., 2008.

12. bammvakoB M. U. Maremartuka (6a3oBeiii ypoBenb). 11 kmacc. COOpHUK 3amad: yuel.
mocobue. — M., 2012.

13. I'yce B. A., I'puropeeB C. I'., UBonruna C. B. Maremaruka s npodeccuii u

CHEIHATbHOCTEH COIMANbHO-9KOHOMHUYECKOTO MpoduiIsi: Y4eOHUK IS CTYA. YUpEeKIeHUH cpea. mpod.
obpazoBanus. — M., 2014.

14. Komsrun FO.M., TkaueBa M. B, ®enepora H. E. u ap. Marematuka: anrebpa u Hadaja
MaTeMaTHYeCKOro aHan3a. Anredpa W Havala MaTeMaTHYecKoro aHaimn3a (0a30BbIid U yriyOJIeHHBIN
ypoBHH). 10 knacc / mox pen. A. b. XKumxuenko. — M., 2014.

15. Komsirun F0.M., TkaueBa M. B., ®enepora H. E. u np. MaTtemaTtuka: anre6pa u Havania
MaTeMaTHYeCcKOro aHajiuza. Anredpa U Hayala MaTeMaTHYecKoro aHaiau3a (06a30Bbli U yriayOJeHHBIN
ypoBHn). 11 knacc / nox pea. A. b. XKuwxuenko. — M., 2014.

s mpenoxasareJieit

1. ®enepanbhblit 3ak0H 0T 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit denepannm.
[Ipuka3 MunucrepcrBa oOpazoBanust U Hayku P® or 17.05.2012 Ne 413 «O0 yrBepxkaeHuu
(benepaabHOrO TroCyIapCTBEHHOIO 00pa30BaTENbHOTO CTaHAApTa CpeAHero (MOJHOro) oOIero
00pa3oBaHUsI.

2. Ilpukaz MunucrepctBa obpazoBanuss U Hayku P® ot 29.12.2014 Ne 1645 «O BHeceHHH
n3menenuil B [Ipuka3 MunucrepcrBa oOpazoBanusa U Hayku Poccuiickoit @eneparuu ot 17.05.2012
Ne 413 «*“O06 yTBepxkeHUH (PeepatbHOT0 rocy1apcTBEHHOI0 00pa30BaTeIbHOTO CTaH1apTa CPEAHEr0
(mosHOTO) 00IIIETO 00pa30BAHUS Y.

3. IluceMo JlemapraMeHTa rocyJapCTBEHHOH MOJIMTHKU B chepe MOArOTOBKH pabouux KaapoB U
JIIO MunuctepctBa oOpasoBanusi u Hayku P® ot 17.03.2015 Ne 06-259 «Pekomengauuu mo
OpraHu3alMM TMOJIyYeHHsI CpeHero ooIiero oOpa3oBaHuUs B Ipeaesiax OCBOEHHUS 00pa30BaTeNbHBIX
MIPOrpaMM CpeIHero MnpodeccruoHalbHOTO 00pa3oBaHus Ha 0a3e OCHOBHOIO 00IIero oOpa3oBaHUs C
ydeToM TpeOoBaHu# (hefepalbHBIX TOCYJapCTBEHHBIX 00pa30BaTEIbHBIX CTAHAAPTOB U IMOJy4yaeMOM
po¢eCcCun WIN CIENUAIBHOCTH CPEIHEr0 MPO(eCCHOHAIBHOTO 00pa30BAHUS».

4. bammakoB M. 1. MaremaTuka: KH. Juid mpernojiaBaress: MeToJl. nocooue. — M., 2013

5. bammakoB M. U., Ilpranos III. 1. Meroaudeckoe mocodue s moarotoBku k EI'D. — M.,
2011.
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