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1. MACIIOPT IPOTI'PAMMBI YYEBHOM JIMCITATIIMHBI
OVY/. 03 MATEMATHUKA: AJI'EBPA HAYAJIA AHAJIM3A, TEOMETPUSA

1.1. Hoacnumenvnasn 3anucka

[Iporpamma oOmeoOpa3oBaTenbHO y4eOHOM mucnuminHa «Maremaruka: anrebpa M Hayajga MaTeMaTHYECKOro
aHanmm3a; reoMeTpus» (mamee - «Maremarnkay) TNpenHa3HaueHa Ui WM3YYCHHS MaTeMaTHKH B TPO(ecCHOHAIBHBIX
obpazoBatenpHBIX opranm3anusax CIIO, peammsyrommx o00pa30BaTeNbHYIO IMPOTPaMMy CpPEOHEro oO0Imero oO0pa3oBaHHS B
mpenenax OCBOSGHUS OCHOBHOH mpodeccroHansHON obpasoBarensHoN nporpammbel CITIO (OITOIT CIIO) Ha 6a3e 0CHOBHOTO
o0miero 00pa3oBaHM MIPH MOATOTOBKE CIICIIHATMCTOB CPETHETO 3BEHA.

IIporpamma  paspabotaHa Ha ocHoBe TpeboBaHuit ®I'OC cpemnero o0mero oOpa3oBaHUS, NPEABIBIIEMBIX K
CTPYKTYpe, COAEPKAaHHIO W pe3ylbTaTaM OCBOCHHUS Yy4eOHOH mucouiumHel «MaTeMaTHka», B COOTBETCTBHH C
PexoMeHganusiMu 1Mo OpraHM3alM IOJYYEHHs CpPeIHEero oOmero oOpa3oBaHMs B Ipejeiiax OCBOCHHUsS 00pa3oBaTeIbHBIX
nporpamm cpeaHero npodeccrnoHalbHOrO 0Opa3oBaHMsl Ha 0aze OCHOBHOTO o0Imero obpasoBanusi ¢ yderoM [IpumepHoii
OCHOBHOH 00pa30oBaTelIbHOM MPOTrpaMMbl CpeJHEro oduiero odpa3oBaHus, 0JOOPEHHOHN pemeHueM (enepalbHOro yueOHOo-
METOIMYECKOTO OOBEIMHEHUS 10 001eMy 00pa3oBaHuio (poToKoi OT 28 utoHs 2016 1. Ne 2/16-3).

Copneprxkanue mporpaMmsl «MaTeMaTHKay HaIllpaBJIeHO Ha JOCTHIKEHHE CIEAYIOIINX

neJei:

—obecriedeHne CcHOPMUPOBAHHOCTH TIPSACTABICHHA O COLMANBHBIX, KYJIBTYPHBIX M HCTOPHYECKHX (aKTopax
CTaHOBJICHUS] MAaTEMATHKH;

— obecriedeHre chOpPMUPOBAHHOCTH JIOTHIECKOTO, AITOPHTMUIECKOTO H MAaTEMAaTHIECKOTO MBIIIUICHNUS,

— obecrieueHre chOpMUPOBAHHOCTH YMEHUI MTPUMEHSATH MTOJYUCHHBIC 3HAHUS [IPH PEIICHUH PA3TUYHBIX 32124,

—obecriedeHrne Cc(OPMHUPOBAHHOCTH TMPEACTABICHAN O MaTeMaTHKe KaK YacTH OOIIeYeOBEYeCKOH KYIbTYpPHI,
YHUBEPCAJIBHOM SI3bIKE HayKH, MIO3BOJIAIOIEM OMKCHIBATh U M3y4YaTh peasibHbIe POLECCHI U SBJICHHS.

B nporpamMy BKJIIOYEHO COJICpKaHKE, HANpaBiIeHHOE Ha (JOpMHUpOBaHUE Yy CTYJCHTOB KOMIIETCHIMH, HEOOXOAUMBIX IS
kayectBeHHOro ocoeHus OIIOIT CIIO Ha 6a3e OCHOBHOTO OOIEro oOpa3oBaHHsS C IOJYYCHHEM CPEIHEro OOIIero
00pa30BaHusI; MPOrPaMMbI TIOATOTOBKH CIIEIHATUCTOB cpenHero 3eena (ITIICC3).

[Mporpamma yyeOHO# qucuuminHbl «MatemaTiKay SIBISIETCS OCHOBOM JUIs pa3pabOTKU pabounx MporpamMM, B KOTOPBIX
npodeccroHabHbIe  00pa30BaTeNbHBIE OpraHW3allii, peaju3yrone o0pa3oBaTeNbHYI0 NPOrpaMMy CpPEAHEro oOIIero
obOpazoBanus B npeaenax ocsoeHus OIIOIT CITO Ha 6a3ze 0CHOBHOTO 00IIero 00pa3oBaHus, YTOUHSIOT COICPKaHUe yIeOHOTO
MaTepuaiia, IIOCIEIOBATeIbHOCTh €ro W3ydYeHHs, paclpelelicHHe YydYeOHBIX dYacoB, TeMaTHKy pedepaTtoB, BHIBI
CaMOCTOATENFHBIX PadoT, YIUTHIBas CIEIH(UKY IPOTPAMM ITOATOTOBKH CICIHAIUCTOB CPEIHETO 3BEHA.

[IporpamMmma MOXET WCIIONB30BATHCA JAPYTHMH TPO(ecCHOHANBHBIMH — 00pa30BaTEIbHBEIMH  OpPTaHU3AIUSMU,
peanm3ymuMu 00pa3oBaTeNIbHYIO MIPOrPaMMy CpeHEro odIIero oopa3zoBaHus B Ipeaenax ocBoeHus ocHoBHoit OITOIT CITO
Ha 0a3e ocHOBHOTO 0011ero oopazosanus (ITICC3).

1.2. Obwan xapakmepucmuxa yueonoii oucyunaunsl «Mamemamuxa»

MareMaTrka sBiIsieTcs (DyHIAMEHTAIBHOW 00Ie00pa30BaTEIbHON AUCIUIUIMHON CO CJIOKHUBIIMMCS YCTOWYHBBIM
cojiep)KaHueM U OOIIMMH TPeOOBaHUSMHU K TIOJITOTOBKE 00y YarOIIUXCSI.

B mpodeccuoHanbHbIX 00pa3oBaTeNbHBIX OPraHU3alMsIX, PEATM3YIOLIMX 00pa30BaTENbHYIO MPOrPaMMy CpeIHero
obmiero obpasoBanus B npenenax ocsoeHust OIIOIT CIIO Ha 6a3e 0CHOBHOTO 00Iero oopa3oBaHHs, H3yUEHHE MAaTEMaTHKH
HUMEeT CBOM 0OCOOCHHOCTH B 3aBUCUMOCTH OT PO MPo(hecCHOHATEHOTO 00pa30BaHHS.

[pu ocoennn mnpodeccuit CIIO TEXHUYECKOTO M COIMAIHHO-3KOHOMHUYECKOTO MpoQuiei mpodhecCHoHaTFHOTO
00pa3oBaHUsI MaTeMaTHKa U3ydaeTcs Ooiee yriayOleHHO, Kak MpoduiabHas yaeOHasi AUCIUILTHHA, YIUTHIBAIOIMAS CIICIH(HUKY
0CBaMBaeMBIX MPOdecCHil.

3TO BEIpakaeTCs B COJCPKAHUN OOYICHHUS, KOJTHUECTBE YaCOB, BEIICIIEMBIX Ha U3yUCHHE OTACIHHBIX TEM IIPOTPaMMEL,
riTyOMHEe WX OCBOCHHUS CTYACHTaMH, 00beMe M XapaKTepe MPaKTUIEeCKUX 3aHATHH, BHIAX BHEAYJUTOPHOW CaMOCTOATEIBHON
paboThI CTYICHTOB.

OO1ue 1eny n3yyeHus: MaTeMaTHKU TPAJUIIMOHHO PEaIn3yIOTCsl B YETHIPEX HANPABIICHUSX:

1) obuiee npeacraBieHue 00 UAEAX U METOIAX MaTEMATHKH;

2) WHTEIUIEKTyalbHOE Pa3BUTHE;

3) omnameHne HEOOXOANMBIMU KOHKPETHBIMH 3HAHUSMH M YMCHUSIMH,

4) BocmHTATEIBHOE BO3CHUCTBHE.

[Mpodunmzanus neneit MaTeMaTHuecKoro o0pa3oBaHMs OTPAKAETCSI HAa BRIOOPE MPUOPUTETOB B OPTraHU3alMU yueOHOH
JIeSITEIIFHOCTH 00y4aromuxcsi. [l TEXHUUECKOT0, COLMaIbHO-3KOHOMUYECKOT0 NMPod el mpodeccHoHaNbHOro 00pa3oBaHus
BBIOOp IiejIell cMelaercst B MparMaTHYecKOM HalpaBJICHHH, IPETyCMaTpHBAIOIIEM YCHWIICHHE W paclIMpeHUe HPHUKIJIAJTHOTO
XapakTepa W3Y4YEeHHUs MaTeMaTHKH, IPEHMYIIECTBEHHOH OpHEHTAllMM Ha aJrOPUTMHYECKMH CTHIb I103HABaTEIbHOU
JIeSITEIIbHOCTH.

W3ydenne mareMaTHKH Kak MPO(MIBHOW 00meo0pa3oBaTeIbHON yU9eOHON AMCIUIUINHGI, YUUTHIBAIOIEH crnennpuky
OCBamBaeMbIX cTyAeHTamu cnerpanbHoctei CI10, obecneunBaeTtcst:

— BBIOOPOM pa3IMYHBIX NOAXOA0B K BBEACHHIO OCHOBHBIX MOHSITHI;

— dopMHUpOBaHNEM CHCTEMBI YYEeOHBIX 3amaHuil, obecreumBaonINX 3()(HEKTUBHOE OCYIIECTBICHHE BBHIOPAHHBIX
IIEJIEBBIX YCTAHOBOK;

—o0orameHneM CHeKTpa CTHIeH y4eOHOH AeATeNFHOCTH 3a CYET COTJIACOBAHUS C BEAYIIMMH AESTEIbHOCTHBIMU
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XapaKTepUCTUKaMU BHIOPaHHOM CHEMalIbHOCTH.

[MpodunbHas cocTaBisionas OTpaXkaeTcsi B TPeOOBaHUX K IOJrOTOBKE 00YYAIOIINXCS B YACTH:

—o0mel cucTeMbl 3HAHWIl: COJep)KaTelbHBIC INPUMEPHI HCIIOJIb30BAaHMS MAaTeMaTHYECKHX HAEH M METOJO0B B
podecCHOHAIBLHOM eI TeNbHOCTH;

— YMEHHUil: pa3uyue B ypoBHE TPeOOBAHUH K CII0)KHOCTH IIPUMEHSIEMBIX AJITOPUTMOB;

—IPaKTUYECKOTO HCIIONBb30BAaHHUSA IPUOOPETEHHBIX 3HAaHWH M YMEHUWIl: HWHAWBUAYaIbHOTO YYEOHOTO ONbITa B
MOCTPOEHUN MAaTEMaTHIECKUX MOJENEH, BBIIIOHEHUN HCCIIEA0BATELCKUX TPOEKTOB.

Takum oOpa3oM, peanu3anus COAEPXKAHUSA Y4eOHOW IUCHUIUIMHBI OPHEHTHPYET Ha IIPHOPUTETHYIO pOJb
MIPOIIECCYATLHBIX XapaKTePUCTHK yUeOHOH padoThl, 3aBUCAIINX OT MPO(HIs MPoPeCcCHOHATHHOTO 00pa30BaHus, MOTyICHHUS
OTBITA HCIIONB30BAHUA MATEMATHKH B COJCP)KATEIBHBIX M IPO(ECCHOHANBHO 3HAYMMBIX CHTYAIHAX II0 CPaBHEHHIO C
(hopManbEHO-yYPOBHEBBIMH PE3YJIbTATUBHBIMU XapaKTEPUCTHKAMH OO0y IEHHSL.

Conepxanue y4eOHOM IUCHUILIMHBI pa3pabOTaHO B COOTBETCTBHHM C OCHOBHBIMH COJICpKATEIbHBIMU JIMHUSIMHU
00y4eHust MaTeMaTHKe:

—anreOpanyeckast JMHHS, BKJIIOYAIOIIAs CUCTEMATH3alNI0 CBEACHUI O YKCIaxX; U3yuYeHHe HOBBIX M 0000IIeHne paHee
N3y4YEeHHBIX Olepalyii (BO3BEJCHUE B CTEIEHb, U3BJICUYCHUE KOPHS, IorapupMupoBaHue, CHHYC, KOCUHYC, TAHT€HC, KOTaHIeHC
1 oOpaTHBIE K HUM); M3y4YE€HHE HOBBIX BHJOB YHCIIOBBIX BBIPAXKEHHUH U ()OPMYJI; COBEPLICHCTBOBAHUE NMPAKTUYECKUX HABBIKOB
U BBIYMCIUTENBHON KyJIbTYPBHI, PAaclIMPEHHE M COBEPIICHCTBOBAHME alreOpandecKoro ammapara, c(OpPMHPOBAHHOTO B
OCHOBHOH IITIKOJIE, M €TO IPUMEHEHNE K PEIICHHI0 MaTeMaTHUECKHUX U IPHUKJIAJHbIX 3a/1a4;

— TEOpPETUKO-(PYHKIIMOHAIbHAS JIMHHSA, BKJIIOYAIOIIAS CHCTEMAaTH3alMI0 M pPacIIUpEeHHe CBEICHUH O (YHKIAX,
COBEpIICHCTBOBAHUE TpaUUecKNX yMEHHH; 3HAKOMCTBO C OCHOBHBIMH HJESMHM M METOJAaMH MaTEeMaTHIECKOTO aHaIn3a B
o0beMe, MO3BOJISIOIIEM HCCIEI0BAaTh JIEMEHTapHbIE (YHKIMHM W pelaTh HNPOCTEHIINE TeOMETpHYEcKHe, (U3MUECKHE H
JpyTHEe IPHUKIaJHbIE 3a0aM;

—JIMHUS ypaBHEHMH M HEpPaBEHCTB, OCHOBAaHHAs Ha IOCTPOCHMHM M HCCICNIOBAHMM MaTEMaTHUECKUX MOJeleH,
nepecekaromasics ¢ anreOpanyeckoil M TEOpPEeTHUKO-(YHKIMOHANBPHOM JIMHMAMH M BKIIIOYAIOIIAs pa3BUTHE U
COBEPILICHCTBOBAHUE TEXHUKU anreOpanueckux mpeoOpa3oBaHMil JUIsl pEIIeHUs YpPaBHEHWH, HEPaBEHCTB U CHUCTEM;
(bopMUpOBaHUE CHOCOOHOCTH CTPOHMTH M HCCIENOBaTh MPOCTEHIIME MaTeMaTHYeCKHe MOJENH IPU PEIleHHU MPHUKIAJIHBIX
3a7ad4, 3a/1a4 U3 CMEKHBIX U CIIELUAIBHBIX TUCIUIUINH;

—TeoMeTpHYECKas JMHUS, BKJIIOYAIOMAS HAIJIAJHbIC IPEICTABICHUS O NMPOCTPAHCTBEHHBIX (HUIYpax M M3yUCHHE HX
CBOHCTB, (hOPMHPOBAHNE U PA3BUTHE MPOCTPAHCTBCHHOTO BOOOPaKCHMS, PA3BUTHE CIOCOOOB I'€OMETPHUYCCKUX M3MEPEHHMH,
KOOPJMHATHOTO ¥ BEKTOPHOTO METOIOB JUISl PEIICHNS MaTEMAaTHIECKUX M MPUKIAAHBIX 3371a4;

—CTOXacTHYecKasi JHWHUS, OCHOBAHHAs HA Pa3BUTHM KOMOMHATOPHBIX YMEHHWH, NPEICTaBICHHH O BEPOATHOCTHO-
CTaTUCTUYECKUX 3aKOHOMEPHOCTSIX OKPY’KAIOIIETO MHpa.

Paznensl (Tembl), BKIIOYEHHbIE B COAEp)KaHWE Y4YeOHOH AMCIMIUIMHBI, SIBISIIOTCS OOMMMH UL BCeX Ipoduien
npodeccHoHANBLHOrO 00pa3oBaHMs W NPU BCEX 00beMax y4eOHOrO BPEMEHH HE3aBHCHMO OT TOTO, SIBJISETCS JH ydeOHas
JcLUILIMHA « MaTemaTrkay 0a30Boil.

B TemaTmyeckoMm IIIaHE MPOrpaMMBl y4eOHBI MaTepuai MpeACTaBleH B (GopMe UepemyroIierocs: pa3BepThIBAHUS
OCHOBHBIX  COJIEP)KAaTENbHBIX JIMHUKA (aireOpandeckod, TeOpeTHKO-(QyHKIMOHAILHOW, YpaBHEHHWII W  HEPaBEHCTB,
reOMETPUUECKOM, CTOXAaCTHYECKOil), YTO MO3BOJISIET TMOKO HCIIONIB30BaTh WX PACIOJIOKEHHE M B3aUMOCBS3b, COCTABISThH
paboumii  KaleHJapHBIA IUIaH, T[O-pa3HOMY uepenys yueOHble TeMmbl (TJ1aBbl y4eOHHWKA), yuuThIBas npoduib
npodeccrnoHaIbHOTO 00pa3oBaHys, cenuduky ocBanBaeMoil cnennansHoctu CI1O, riryOuHy M3ydeHust Matepuana, ypoBeHb
MIOJITOTOBKH CTYJICHTOB TIO TIPEIMETY.

N3zyuenne obmieodpazoBarenbsHON yueOHOM AncunIUIMHEl «MaTremMaTiKa» 3aBepIIaeTcs MoBEJCHHEM HTOTOB B opme
9K3aMEHa B paMKax MPOMEXYTOUHOH aTTeCTalluM CTYAEHTOB B mpouecce ocBoeHus ocHoBHOM OIIOII CIIO ¢ momydyenuem
cpemHero obmero oopazoBanus (IITICC3).

1.3. Mecmo yueonoii OucuuniuHel 6 yueGHOM NIAHE: NPUHAOIEHCHOCMD YUEOHOI OUCUUNIUHBL K APEOMEMHOU
oonacmu @®IocC CIIO, k oouweoopazosamenvnomy yuxiay INIICC3,

VYueOHast qucuuiuinHa «MaTteMaTrka: anreOpa W Hadajga MaTeMaTH4ecKOro aHalin3a; FeOMETPHsD SIBISETCS yueOHBIM
MIpeIMETOM 00sI3aTeIbHOM TpeAMeTHO! obmactn «Maremarnka u nHpopmatukay ®I'OC cpemHero obmiero oopazoBaHusl.

Y4ebHas nucuuiuimHa «MaTemaThkay u3ydaercsi B oOmieoOpasoBarenbHoM mukie ydebnoro miana OITOIT CITO Ha
0a3e OCHOBHOTO 00IIEero 00pa3oBaHMs C MOJYYeHHEM cpeaHero obmero oopasosanus (IIIIKPC), Bxoaut B cocTaB oOmIMX
0011e00pa30BaTELHBIX YUYCOHBIX TUCIHUILUIMH, (HOPMUPYEMBIX H3 00s3aTeNbHBIX HpeaMeTHBIX obmacteit ®I'OC cpemHero
obmiero obpazoBanwus, s creruanbHocTe CI1IO cooTBeTcTBYIOMIEro Mpoduis NpodhecCHOHATFHOTO 00pa30BaHHUS.

1.4. Pe3ynomamol oceoenus yueonoii OUCUURIUHD

OcBoeHUe coiepKaHus y4eOHOW AUCIUILTHHEI «MaTteMaTHKa» 00eCleunBacT JOCTIKEHUE CTYICHTAMH CIIETYFOIINX
pe3yibmamog:

* IUYHOCHMHBIX:

- C(i)OpMI/IpOBaHHOCTI) HpeHCTaBHCHI/Iﬁ 0 MaT€MaTUKE KaK YHHUBEPCAJIBbHOM A3BIKC HAYKH, CPEACTBE MOACIUPOBAHUA
SIBIIEHUU U IIPOUECCOB, UACAX U METOaX MATEMATHUKH,

- TIOHUMAHUEC 3HAYUMOCTHU MATEMAaTUKHU JId HAYYHO-TEXHHYCCKOT'O Iporpecca, Cq)OpMPIpOBaHHOCTB OTHOLIICHUA K
MAaTEMATHKE KaK K 4aCTHU 06HI€‘I€HOBG‘IGCKOI>'I KYyJIbTYPBI 4€PE3 3HAKOMCTBO C I/ICTOpI/Ieﬁ pa3BUTUA MAaTEMATHKH, 3BOIIIOHI/ICI\/'I
MaTeMaTHYSCKHUX HCH;



- Pa3BUTHE JIOTHYECKOTO MBIIIJICHUS, IPOCTPAHCTBEHHOT'O BOOOPAXKEHHUS, AITOPUTMHUYECKOH KyJIbTYpPbl, KPUTHYHOCTH
MBIIIJICHUs] HA YPOBHE, HEOOXOAMMOM st Oyaymiedl npodeccHoHaIbHOM NEesITeIbHOCTH, IS MPOAOIDKEHHsT 00pa3oBaHus U
camM000pa3oBaHus;

- OBJIaJICHME MATEMAaTHYECKHUMHU 3HAHWSMU M yMEHHSMH, HEOOXOIMMBIMH B TIOBCETHEBHOW JKW3HH, JUIS OCBOCHHS
CMEXHBIX €CTECTBEHHO-HAYYHBIX NUCHHUIUIMH W JUCLUUILIMH NMPOQEeCcCHOHAIBHOIO LHUKIA, Ui MOJy4eHHs OoOpa3oBaHHS B
00yacTsX, He TpeOYIOMUX yriayOJIeHHON MaTeMaTHIeCKON MTOATOTOBKH;

- TOTOBHOCTh M CHOCOOHOCTh K OOpa3oOBaHMIO, B TOM YHCIIE CaMOOOpa30BaHHIO, HA MPOTSHKEHHH BCEU IKU3HH;
CO3HATEJIbHOE OTHOILICHHE K HENPEPhIBHOMY O0OPa30BAHHIO KaK YCIOBHIO YCIEIIHON MPOQeCcCHOHANbHON U OOIIeCTBEHHOMN
JIeSITENIbHOCTH;

- TOTOBHOCTb M CIIOCOOHOCTB K CAMOCTOSITEIbHON TBOPYECKON M OTBETCTBEHHOM JEATEIBHOCTH;

- TOTOBHOCTh K KOJUICKTHBHOW paboTe, COTPYJIHHYECTBY CO CBEPCTHHKAMH B 00pa30BaTelbHON, OOINECTBEHHO
TI0JIE3HOM, YyUeOHO-MCCIIeI0BATEILCKON, MPOEKTHOM 1 IPyTUX BUJAX JESTEIbHOCTH;

- OTHOLIEHHE K NPO(heCCHOHANBHOM AEATEIHHOCTH KaK BO3MOXKHOCTH YYaCTHsl B PELICHUH JINYHBIX, OOIIECTBEHHBIX,
rOCYAapCTBEHHBIX, OOLIEHAIMOHANIBHBIX IPOOJIEM;

* MemanpeomMemHuIx:

- YMEHHE CaMOCTOSTENBHO ONPENeNsATh LENH JEATebHOCTH M COCTaBISAThH IUIAHBI JIESITEIbHOCTH; CaMOCTOSTEIBHO
OCYIECTBIISITh, KOHTPOJIIUPOBATH U KOPPEKTUPOBATh JESTEILHOCTD; UCIIOJIb30BATh BCE BOBMOYKHBIE PECYPCHI ISl TOCTHIKEHUS
MOCTABJICHHBIX I[€JIeH M PealU3alliy [UIaHOB JESATEIbHOCTH; BBIOUPATh YCIIEIIHBIE CTPATEI MU B PA3IMYHbBIX CUTYAILUSX;

- yMeHHE MPOAYKTHBHO OOINAThCA M B3aUMOJCHCTBOBATH B MPOIECCE COBMECTHOW JAEATEIBHOCTH, YUIHTHIBATH
MO3UIMH IPYTUX YYACTHUKOB JEATEIBHOCTH, 3PPEKTUBHO paspemaTs KOHPIUKTHI;

- BJaJICHUC HAaBBIKAMH [I03HABATEIBHOW, Y4eOHO-HUCCICIOBATENLCKOW KM IPOCKTHOM JESTENbHOCTH, HABBIKAMH
paspeleHust mpodiaeM; COCOOHOCTh U FOTOBHOCTh K CAMOCTOSITENIbHOMY MOHMCKY METOJOB PEIICHHUS MPAKTHYECKUX 3a/1ad,
MMPUMEHCHUTIO PA3JIMYHBIX METOAOB IMTO3HAHUA,

- TOTOBHOCTb H CHOCO6HOCTI) K CaMOCTOSTEJIbHOMN I/IH(I)OpMaI_[I/IOHHO-HOBHaBaTeHLHOi/lI JACATCIIBHOCTH, BKJINOYas
YMEHUE OPUCHTUPOBATHCA B PA3JIMYHBIX HCTOYHHKAX I/IH(i)OpMaI_[I/II/I, KPUTHYCCKHU OLCHUBATL W HHTCPIIPECTUPOBATH
nHpopManuio, NoIy4aeMyto U3 Pa3IMYHbIX HCTOYHUKOB,;

- BJIaICHUEC A3BIKOBBIMU CPEACTBAMU: YMCHHUC SACHO, JIOTUYHO M TOYHO H3JIaraTb CBOKO TOYKY 3PCHUsA, UCIIOJIb30BATh
aJIeKBaTHBIC SI3BIKOBBIC CPE/ICTBA;

- BJIaJICHUC HABBIKAMU MO3HABATENLHON pe(IEKCHH KaK OCO3HAHMS COBEPIIAEMBIX ACHCTBUA U MBICIHTENbHBIX
MPOIIECCOB, MX PE3yJbTATOB U OCHOBAHHM, TPAHUII CBOCTO 3HAHMS M HE3HAHUSI, HOBBIX [MO3HABATEIBHBIX 3a/1a4 U CPEACTB IS
UX JIOCTHIKCHUS;

- UEJeyCTPEMIICHHOCTh B TIOMCKAaX M TPHHATHH PEIICHUH, COOOpa3sUTeNIbHOCTh M HMHTYHUIUS, DPAa3BUTOCTh
MPOCTPAHCTBEHHBIX MPEICTABICHUIT; CIIOCOOHOCTH BOCIPUHMUMATH KPACOTY ¥ FAPMOHUIO MUPa

npeomemmuuix:

- c(hopMUPOBAaHHOCTh MPEACTABICHUI O MaTeMaTHKE KaK YacTH MHPOBOW KyJNbTypel M MeCTE€ MaTeMaTHKH B
COBpeMeHHOﬁ OUBHUIIN3A11UH, croco0ax ONMcaHus SIBIEHHUH pC€ajibHOTO MHpPa HA MATEMATHUYECKOM SA3BIKE;

- C(I)OpMI/IpOBaHHOCTI) Hpe}]CTaBJ’IeHI/Iﬁ 0 MaTeMaTUYECKHUX ITOHATHUSAX KaK BaXKHEHIIMX MaTEeMaTHYECKHX MOACHIAX,
TO3BOJIAOIIUX OIMUCBIBATH W H3Yy4YaTb PAa3HbBIC MNPOLCCChl MW ABJICHUA;, TOHHUMAHHUEC BO3MOXHOCTH AKCHOMATHUYECKOI'O
MOCTPOEHHS MaTeMaTHYECKUX TEOPHii;

- BJIaICHUEC MCTOJaMH NOKa3aTCJIbCTB U aJITOPUTMOB PCUHICHUA, YMCHUC UX MPUMEHATH, ITPOBOANUTHL NOKA3aTCJIbHBIC
paccy KIeHus B X0OJIe PEIeHHUs 3a/1a4;

- BJIaJICHUE CTAHJAPTHBIMU MPUEMAaMH DPEIICHHs PAIMOHAIBHBIX U UPPALMOHAIBHBIX, MOKA3aTeNbHBIX, CTCIIECHHBIX,
TPUTOHOMETPUYECKHX YPABHEHUH M HEPABEHCTB, UX CHUCTEM; HCIOJIb30BAHHE T'OTOBBIX KOMITBIOTEPHBIX MPOrPaMM, B TOM
YHCIIE IS TIOUCKA MyTH PEIEHHs ¥ WIUTIOCTPAIMU PEIICHUS YPAaBHEHHI  HEPABEHCTB;

- cOPMHUPOBAHHOCTH MPECTABICHUN 00 OCHOBHBIX MOHATHIX MAaTEMATHYECKOI0 aHAIN3a M UX CBOMCTBAaX, BIaJICHHUE
YMEHUEM XapaKTECPpHU30BaTh IMOBCIACHUC q)yHKHHﬁ, HCII0JIb30BAHUE TTOJTYUYCHHBIX 3HAHUH JJIA OIMCaHW W aHajlIn3a pPCaibHBIX
3aBHCUMOCTEI;

- BJIaICHUEC OCHOBHBIMU TIOHATUAMH O IUIOCKHUX U TIPOCTPAHCTBEHHBIX T'€COMCTPUYCCKUX (bI/II‘yan, HUX OCHOBHBIX
cBOMCcTBaxX; chOPMHUPOBAHHOCTH YMEHHS pacIO3HaBaTh TeOMETpHUIECKHE (PUTypHI HA YepTexax, MOJCIAX H B PEaTbHOM MHPE;
MIPUMEHEHNE W3yYEHHBIX CBOMCTB TeOMeTpHuYecKuX ¢uryp u (HopMyn A pemIeHHs TeOMETPHYECKHX 3amad M 3a4ad C
MPAKTUYCCKUM COICPIKAHUEM,

- cOpPMHpPOBAHHOCTh TPEJCTABIEHHH O TpoleccaXx W SBICHUAX, MMEIOIIMX BEPOSITHOCTHBIM Xapakrep,
CTaTUCTUYECKUX 3aKOHOMEPHOCTAX B PEaJbHOM MHPE, OCHOBHBIX HMOHSTHSX 3JIEMEHTapHON TEOPHH BEPOSITHOCTEH; YMEHHUM
HAaXxOJWTh M OICHWBAaTh BEPOSTHOCTH HACTYIJIEHUs COOBITHH B TPOCTEHIINX NPAKTHYECKUX CHUTyalUsX W OCHOBHBIE
XapaKTePUCTUKH CIyYaiHBIX BETUYUH;

- BIJIaJIeHUE HaBBIKAMH HMCIIOJIb30BAHMSI TOTOBBIX KOMIIBIOTEPHBIX MPOrpaMM NP PELISHUH 33/1a4.

1.5. Pexomendyemoe Konuuecmeo 4acoe Ha 0c6oeHUe RPOZPAMMBL OUCUUNTIUHDBL:

00s13aTeNbHON ayTUTOPHOI yueOHO!H Harpy3ku oOyuaromierocsi — 234 yaca.



2. CTPYKTYPA U COJIEP)KAHUE YUEBHOM JIMCIUILIAHBI

2.1. O6beM y4eOHOM TMCIUIIJIMHBI U BUABI y4e0HOI padoThI

Buj yueOHOIi padoThI Oobvem uacog
MaxkcuMmaJibHasi ydeOHasi HAarpy3ka (Bcero) 234
Oo6s13aTeIbHAs AyIMTOPHAs YueOHast Harpy3Ka (Bcero) 234
B TOM YHCIIE:
J1a00PaTOPHBIE 3aHATH -
MPAKTHYCCKHEC 3aHSITHS 102
KOHTPOJIbHBIE paOOTHI 17

Hmozosas ammecmayus 6 popme IK3ameHa




2.2. TemaTnyeckni IJIaH U CcoaepKaHue BapHaTHBHOﬁ yqeﬁnoﬁ JUCHUILIMHBI «MaTemMaTuka: anreﬁpa, HavYaJjia aHaJIn3a, recOMETpPpUus»

HanmenoBanue CopeprxaHue y4e0HOT0 MaTepHaJa, 1a0opaTopHbIe H MPAKTHYECKHE PaGOThI, Oobem | Yposensn
pa3aesioB U TeM caMocCTofiITe/IbHAsI padoTa 00y4yaommxcs, KypcoBasi padora (poexT) 4acoB OCBOEHHSI
1 2 3 4
Bgenenue 1 Ponp MaTemaTuku B HayKe, TEXHUKE, SKOHOMHUKE, MH)OPMALMOHHBIX TEXHOJIOTHIX U NPAaKTHIECKON 2 1
JIeSTEIILHOCTH.
2 O3HaKOMJICHHUE C LIEISIMU U 3aJla4aMy M3Y4YeHHs MaTeMaTHKH Npu ocBoeHuH npodeccuii CI1O
Tema 1. Pa3Butue Conepxanue MaTepuaJa:
MIOHSTHUS O YHCIe 3,4 Llenble ¥ paliMOHANBHBIE YHCIIA
5,6 Apudmernyeckue NeicTBHS HaJl ISHCTBUTEILHBIMY YUCIAMHU 1,2
7,8 [TpubamKeHHOe BHIYUCIICHUE
9-11 AunreOpanyeckue nmpeoOpazoBaHHst 10
12 KourtpoJubHas padora
1.1.YMeTh BHINONHATH apu(MEeTHUECKHE NSHCTBUS HAll IEHCTBUTEILHBIMH YHCIAMH. 123
1.2. YMeTb BBINOJHATD NPUOIHKESHHBIC BEIYUCIICHHS. ”
1.3. YMeTh BHIIONHATH aJirebpandeckie mpeoOpa3oBaHus.
Tema 2 Copep:kanue MaTepuaJa:
Kopnu, creneny, 13 Kopenb N-o#i crenenu, CBOWCTBA paJluKajioB
JIOTapupMBI 14,15 Boluncnenue xkopHei
16 [IpaBwia cpaBHEHHS KOPHEH
17,18 [IpeoOpa3oBaHKe YUCIOBBIX BBIPAXKCHHM, COICPIKANTUX PAJTUKAIIBI
19,20 [IpeoOpa3oBaHne OYKBEHHBIX BBIPAXKCHHUH, COEPIKAIINX PATHKAIIBI
21-22 Perienne uppanioHAIBHBIX YpaBHCHUN
23,24 CreneHp ¢ JeNCTBUTEIBHBIM ITOKA3aTEIEM
25,26 CBO¥iCcTBa CcTEIIEHENR 12
IpakTHYecKne 3aHATHUS: '
27-29 Perrenune moka3aTeIbHBIX ypaBHCHUN
30-33 Perrenne npukIIagHbIX 33134 28
Coaep:kanue MaTepuaJja:
34 Omnpepenenue norapupma
35 CaoiicTBa orapumMoB
36 O0nacTh TOMYCTHMBIX 3HAUCHHH JTOTapH(QPMUIESCKUX BBIPKCHUH
IIpakTHyeckue 3aHATHS:
37-39 Pemenne norapupMudeckux ypaBHeHHH
40 KonTtponbsnas pabora
1.1.YMeTh BBIYUCIATH U CPABHUBATH KOPHHU.
1.2. YMeTb BBINOJHATH NpeoOpa3zoBaHue OyKBEHHBIX BBIPAKEHHH, COJIEPIKAINX PaUKAIIbI. 123

1.3. YMmeTs pemats uppalluoOHaNbHbIE, TI0KA3aTENIbHbIE YPABHEHUS.
1.4. YMers pemiath NpHUKIIafHbIe 3a1a4H.
1.5. YMeTp HaxouTh 007aCTh TOMYyCTUMBIX 3HAYCHHUH JIOTAaPU(YMUIESCKHAX BBIPAKESHHUI.
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Tema 3. IIpsmsele u
IUIOCKOCTH B
MPOCTPAHCTBE

Cozlepmalme MartrepuaJa:

41 AKCHOMBI CTEPEOMETPHH U CIICICTBHS U3 HUX.

42 B3anMHOe pacmoo)eHue MPSIMBIX B MPOCTPAHCTBE.

43 B3anMHOe pacmoo)eHue MPSIMBIX U INIOCKOCTEH B IIPOCTPAHCTBE.
44 B3anMHOe pacmooXeHne MIOCKOCTEH B MPOCTPAHCTRE.

45 Tetpasap.

HpaRanecmle 3AHATHUHA:

46,47 | ITocTpoeHue ceyeHuii TeTpadapa.
Copep:xxanue MaTepuaJa:
48 | [Mapannenenunen
IIpakTHyecKue 3aHATHUS: 12
49,50 I IocTpoeHue ceueHMi mapaie/enunea '
Copep:xaHue MaTepuaJa:
51 IlepneHIUKyIsIpHBIE NIPSIMBIE B IPOCTPAHCTBE. 20
52 [lepneHIUKyYISIPHOCTD NIPSIMOM U INIOCKOCTH.
53 [NepneHauKyJsip ¥ HAKJIOHHASI.
54 Yroa Mekay OpsIMOM U INIOCKOCTBIO.
55 JIBYTpaHHBIH yroJI.
56 IlepneHIUKYJIAPHOCTH MJIOCKOCTEM.
57 IIpsiMOYroabHBIN NapauICICIUIIE L.
IIpakTHyecKue 3aHATHUS:
58, 59 Pemrenue 3anau.
60 Konrpoabnas pa6ora
1.1. YMeTh cTpOUTh ceueHus TeTpadipa, Kyoa.
1.2. Pemats mpocTedinye cTepeoMeTprudecKre 3a1a4l Ha HaXOXKICHHE JUIMH MEepIeHINKYIsIpa, HaKJIOHHON U e€ 1,2
MIPOEKITNH, UCTIONB3YSI MIIAHUMETPHUIECKHE METOIBI.
1.3. YMeTh HaXOIUTh YTIIBI MKy NPSIMOI M INIOCKOCTHIO, MY MIOCKOCTIMH.
Tema 4 KomOunatopuka | Comep:kaHue MaTepuaJia:
61 [IpaBuia KOMOMHATOPUKH M IPUMEHEHHE UX NPH PEIIeHUH KOMOMHATOPHBIX 3a1a4.
62 Pemenre KOMOMHATOPHBIX 33J]a4 METOIOM Niepedopa M 10 MPaBHIy YMHOKCHHSI.
63 [lepecTaHOBKH.
64 PazMenienus.
65 CouertaHusl.
TlpakTHYecKne 3aHATHS: 12 12

66, 67

| Pemenue 3anay.

Copep:xxanue MaTepuaa:

68, 69

| bunom Herotona. Tpeyroasauk [Tackans.

IIpakTHYecKkue 3aHATHS:

70, 71 | Pemienue npakTuueckux 3agad.




72

KonTtponbsnas pabora
1.1 3nath hopMyIBI HEPECTAHOBOK, COYECTAHNH, Pa3MEILICHUH.

1.2 VYwmers pemars 3a1aui ¢ IPUMEHEHUEM 3THX (GopMyII. 1,2
1.3 YmeTb pemars 3a7a4i METOZ0M mepebopa.
1.4 YMeTh npuMeHsITh TpeyroiabHuK [lackais Juist pasnoxxenus (a+s)".
Tema 5. Koopaunats! u Conepxanue MaTepuaJa:
BEKTOPEI 73 | Bektop. JlekapToBasi cHCTEMa KOOP/MHAT B IIPOCTPAHCTBE.
IIpakTHYecKkne 3aHATHS:
74,75 | ITocTpoeHue N0 3aJaHHBIM KOOPAMHATAM TOUYEK U IJIOCKOCTEH.
Conep:kaHue MaTepuaa:
76 PaccrosiHre Mex1y TOUKaMu. YpaBHEHHE OKPY)KHOCTH, chephl.
77 YpaBHEHHE IJIOCKOCTH.
78 CBoIiCTBa BEKTOPHBIX BEJTUUHUH.
79 Pa3znoxeHne BeKTOpa B TPEXMEPHOM IIPOCTPAHCTBE. 12
80 Koopaunatel Bektopa. [IpaBuiia neiicTBUi Hajl BEKTOPAMH. ’
IIpakTHYecKkne 3aHATHUS:
81,82 I Pemenue 3amau. 16
Cojep:xaHue MaTepuaJia:
83 CkajsipHOe nipon3BeicHHe BEeKTOpoB. CBOICTBA CKAJIIPHOTO MPOU3BEICHUS.
84 BekropHoe ypaBHEHHE NPSAMOM U TJIOCKOCTH.
IIpakTHYecKkne 3aHATHUS:
85-87 Pemenue 3agay.
88 Kounrpoasnas padora.
1.1 YMers HaXOIUTh KOOPAWHATHI BEKTOPA, CYMMBI BEKTOPOB, UTHHY BEKTOPA
1.2 VYwmers pacKiIagpIBaTh BEKTOP B TPEXMEPHOM MPOCTPAHCTBE. 1,2,3
1.3 YMers HaXOIUTH CKAISIPHOE MTPOU3BEJCHUE BEKTOPOB U YTOJl MEX/y BEKTOpaMHu
1.4 YMeTh COCTaBISITh YpaBHEHHE CHEpHI.
Tema 6. OcHOBBI Coaep:kanue MaTepuaJja:
TPUTOHOMETPUH 89 Panuannas mepa yria.
90 OmnpeneneHrne TPUTOHOMETPHYESCKIX (DYHKIIHH.
91 OCHOBHBIE TPUTOHOMETPUYECKHE TOXKIECCTBA.
92 3HaKu 3HAYCHUI TPUTOHOMETPHUYCCKIX (PYHKIIHH.
93,94 DopMyIIbI CIOKEHUSL.
95 @DopMyJbl JBOKHOTIO U MOJOBUHHOTO apTyMEHTA. 31 1,2
96 @DopMyIIbl CyMMBI M Pa3HOCTH OJJHOMMEHHBIX TPUTOHOMETPUUECKHUX (DYHKIHH.
97 [IpaBuina npuBeJEHUS.

IIpakTHyeckue 3aHATHS:

98,99 [TpeoOpa3oBaHKe NMPOCTEHIINX TPUTOHOMETPUIECKUX BHIPKEHHH.
100,101 Pemienue npocTednx TPUrOHOMETPUUYECKUX YPABHEHUIL.
102,103 Pemienue TpUroHOMETpUYECKHX YPABHEHUI METOJOM NPUBEACHUS K KBaJIPATHBIM.
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104,105

Perenue TPUTOHOMETPUUYCCKUX ypaBHeHI/Iﬁ MCTOJAOM PA3JIOKCHHUS Ha MHOKUTCJIN.

106,107

Perenue TPUTOHOMETPUUYCCKUX ypaBHeHI/Iﬁ MCTOIOM 3aMCHBI HepeMeHHOﬁ.

108-111

Perenue HpOCTeﬁmHX TPUTOHOMETPUICCKUX HCPABCHCTB.

Cozlepmalme MartrepuaJia:

112,113 | ApKCHHYC, apKKOCUHYC M apKTaHT'€HC YHUCIIa.
IIpakTHYecKkne 3aHATHS:
114-117 PeleHne TpUrOHOMETPUYECKUX YPaBHEHUH C TPUMEHEHHEM 00paTHBIX TPUTOHOMETPUYECKUX (PYHKIHMI.
118-119 KonTpoabsnas pabora.
1.1. YMets npeoOpa3oBbIBaTh NPOCTEHIIIIE TPUTOHOMETPHYECKNE BEIPXKCHHSI.
1.2. 3HaTh GOPMYJIBI pELICHUs! IPOCTEHIIIMX TPUTOHOMETPUUECKUX YPAaBHEHHIH. 12
1.3. ¥YMmeTs pemats npocTeinne TPUroHOMEeTpUYecKie ypaBHEHHUS. '
1.4. YMeTb periaTh TPUrOHOMETPUYECKUE YPAaBHEHHS Pa3IMYHBIMU CIOCOOAMHU.
1.5. YMmeTs pemath npocTeiine TPUroHOMETpUYEeCKe HepaBEeHCTRA.
Tema 7. ®yHKIIUU U Coaep:xanue marepuaja:
rpaduku 120 @Oyukuun. IloHstue o HempepblBHOCTH (yHKuMU. HaxoxneHune o0iacTu ompeneneHus W oO0JacTH 3HAuYCHUMH
¢yuaku. CroiicTBa QyHKIHH
IIpakTHYecKue 3aHATHS:
121 IToctpoeHue rpadukoB GYHKIUH  (JIMHEHHOW, KyCOYHO-JIMHEHHOW, IpOOHO-TMHEWHOW | KBaapaTHIHOW
GbyHKIHH).
122 HccaenoBanue QyHKIHM.
123 Pemenue 3a1a4 Ha SKCTPEMYM.
Coaep:kanue MaTepuaja:
124 | Oobpatreie byHkunn. HaxoxeHre 00IacTy onpeIeneHus u 007IacTH 3HAYCHH.
I[IpakTHyeckue 3aHATHA:
125 [Tpumenenne cBOWCTB (D)YHKIMH NPH HCCIIEJOBAHUN YPAaBHEHUH U PEIICHUH 33124 Ha S9KCTPEMYM.
126 Vcnonp3oBaHue CBOMCTB (DYHKUMH JUIsi CPABHEHUS 3HAUCHHUH CTEIICHEH U JIorapru(MOB. 19
127 [MocTpoeHne rpauKOB CTEIIEHHBIX U JIoTapu(OMUUECKUX () YHKIIHH. 18 '
128 Pemenne mokaszaTeNbHBIX YPaBHEHUI U HEPABEHCTB.
129 Perrenue norapuMudecKux ypaBHEHUH 1 HEPAaBEHCTB.
Coaep:kanue MaTepuaJja:
130 [eprognaHOCTH QYHKIHH.
131 CpoiicTBa pyHKIHMI crHyca 1 KocuHyca. ['paduku QyHKIIA.
132 I'apmonnueckue konebanus. [IpuMepsl rapMOHHYECKUX KOJICOAHUH sl OIIMCaHUS IPOLIECCOB B (PU3NKE U IPYTUX
o0nacTsix 3HaHMH.
133 CaolicTBa TaHreHca 1 KoTaHrenca, I'paduku QyHkumii.
IIpakTHyeckue 3aHATHS:
134 PenieHne TpUroHOMETPUYECKUX YPaBHEHUII.
135,136 BeimosnHenye npeobpa3oBanusi rpa)MKOB TPUTOHOMETPHYECKUX (DYHKIHMH.
137 KonTpoabsnas pabora. 12
,

1.1 VYmerb BBIUMCIATH 3HaYeHUs PYHKIMH 10 33/IaHHOMY 3HAYE€HHIO apryMEHTa.
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1.2 Omnpenensith OCHOBHBIC CBOWCTBA YNCIIOBBIX (PyHKIMH, WILTIOCTPUPOBATh UX Ha rpaduKax.
1.3 Crpourts rpadyku U3y4eHHbIX (HYHKIHH, WILTIOCTPUPYS 110 HUM CBOWCTBA.
1.4 YMeTh HCIIOJIb30BaTh 3HAHMS B MPAKTHUECKOM JeITeIbHOCTH.

Tema 8. MHOrOrpaHHuKU
U KpyTJble Tena

Cozlepmalme MartrepuaJa:

138 [Tpusma. Ilpsimast ¥ npaBUJIbHAS IPU3MBL.
139 [Mapayenenunen u Kyo0.
140 [Inomanas MOBEpXHOCTU U 00BEM NPU3MBIL.

HpaRanecmle 3AHATHUA:

141,142

| Pemenue 3anay.

Cozlepmalme MarepuaJa:

143

IIupamuna. [IpaBunpHasg nupamunga. TeTpasap.

144

[Tnoua s MOBEPXHOCTH M 00bEM MTHUPAMUIBL.

HpaKanecmle 3AHATUA:

145,146

I Pemenue 3anay.

Coz[epma}me MartrepuaJia:

147

I IIpencraBieHue 0 NIPaBUIbHBIX MHONOIPAHHUKAX.

HpaKanecmle 3AHATUA:

148 I [paktuueckas pabora: [To yepTexaM BBIYUCIUTD IUIONIAAb MOBEPXHOCTU M 00bEM MHOTOTPaHHHUKA
Coneprxanue MaTepuaJa:
149 Hunuuap. Ero mapamerpsl.
150 [Tnomaap MOBEPXHOCTH U 00HEM IIUIUH/PA. 1,2
IMpakTHYyecKkne 3aHATHUS: 26
151,152 I Perenue 3anau.
Conepxanue MaTepuaJa:
153 KoHyc ¥ ero napamerpsi.
154 [Tnomaap MOBEPXHOCTH U 00BEM KOHYCA.
IIpakTHYecKkne 3aHATHUS:
155,156 I Perrenue 3amau.
Conepxanue MaTepuaJa:
157,158 Cdepa, map, ux ceueHHsI.
159 [Tnomaap MOBEPXHOCTH U 00BEM IHIapa.
IpakTHYecKne 3aHATHUS:
160-161 Pemrenne 3amauy.
162,163 KouTtpoJsbHas pagora.
1.1 Y™MeTs n300pakaTh OCHOBHBIE MHOTOTPAHHUKH M KPYTJIBIE TeJla; BRITIOIHATEH YEPTEXKH 0 yCIOBUAM 3a/1a4;
1.2. YMeTh CTpOUTH POCTEHIIINE CeUeHUs Ky0a, IPU3MBI, TUPAMHUIBL. 12
1.3. YMeTb BBIYHCIIATD TUIONIAIH TOBEPXHOCTEH U 00BEMBI MHOTOI'PAaHHUKOB M KPYIJIBIX TEIl. ‘
1.4. YMeTb BEIYHUCIIATH 00BEMBI M TUIOLIA 1 MHOTOTPaHHUKOB TPH PELICHUH NPAKTHYECKNX 33/1a4, HCIONIB3Ysl IIPU
HEOOXOAMMOCTH CIIPABOYHHMKH M BBEIYHCIIUTEIbHbIE YCTPOHCTBA.
Tema 9. Hauana Copep:xxanue MaTepuaa: 24
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MaTEeMaTHYECKOTO 164 Yucnosas nocneoBarenbHOCTh. CIOCOOBI ee 3a1aHusl.
aHanmu3a 165 ITonsaTue npeaesa NOCIeA0BaTEIbHOCTH.
166 BeckoneuHo yObIBatomias reomerpuueckas mporpeccus. PopMyia CyMMbl €e YICHOB.
IIpakTHYecKkne 3aHATHS:
167,168 | Pemienue 3anau.
Conepxanue MaTepuaJa:
169 [Tonsitue npousBoaHoi. Ee MexaHWUeCcKHil CMBICIL.
170,171 ANTOpUTM BBIYUCIICHUS IPOH3BOIHOM. 12
172,173 I'eomMeTpHuecKuii CMBICI IPOU3BOIHON. YpaBHEHUE KacaTeIbHOM. '
174 [MpaBuna quddepeHnnpoBanusl.
175,176 [Tpou3BoiHbIE AIEMEHTAPHBIX (YHKIHUH.
177,178 Bospactanue u yobiBaHue QyHKIUI.
179,180 OKCTpeMyMbl (DYHKIHH.
IIpakTHYyecKkne 3aHATHUS:
181,182 Hccnenosanue GpyHKumMi ¢ momousko npousBoaHoi. [loctpoenne rpagukoB QyHKIHHA.
183-185 HaxoxaeHne HanOOJIbIIEr0 ¥ HAMMEHBIIETO 3HAYCHHH (DYHKIIUH ¢ MMOMOIIBIO IPOM3BOIHOM.
186,187 KonTpoasHas pabora.
. YMeTh HaXOIUTh YTII0BOW KOA((MHUIUESHT KacaTelbHOM.
YMeTh 3aluChIBATh YPABHEHUE KAacaTEIbHOU
1.3 VYmeTb uccinenoBars GyHKIMIO ¢ IOMOUIBIO TIPOU3BOJHOM U CTPOUTH IpaduK.
YMeTh HaXOUTh HauOoJIbIlIee U HAaUMEHbIIee 3HAYCHUS (DYHKILHUI C TOMOLIBIO IPOU3BOTHOM.
VYMeTh pelate NpakTHYSCKHE 3aJadll Ha NPUMEHEHHE NPaBWI HAXOXKACHUS HAMOONBIIEr0 WM HAMMEHBILIETO
3HAYCHUH (PYHKIHI C HTOMOIIBIO POU3BOIHOM.
Tema 10. Unterpan u ero | Coaep:kaHue MaTepuaJia:
PUMEHEHUE 188 OmnpeneneHne nepBooOpasHOii.
189,190 [IpaBuiia HaXOXKICHUS IEPBOOOPA3HBIX.
191,192 [onsarue naTerpana. @opmyna Herotona — Jle#OHmIA. 12
IpakTHYecKne 3aHATHUS: '
193-195 Perrenue 3amad Ha cBA3b IepBOOOPA3HOM U €€ POM3BOTHOM.
196,197 BhI4KCIICHUE HHTETPAJIOB. 15
198-201 Perrenue 3aa4 Ha MpUMEHEHNE HHTETpaIa ISl BEIYUCICHUS (DU3UUECKUX BEIHYHMH U IUIOMIACH.
202 KonTpoasnas padora.
YMeTh HaXOUTh TIEPBOOOPa3HEIE.
YMeTh BBIUUCISTD UHTETPAIBI. 1,2,3
YMeTh peniars 3ajauk Ha CBSI3b IIEPBOOOPA3HOM U €€ ITPOU3BOAHOM.
YMeTh peniarts 3ajaui Ha IPUMEHEHHE MHTErpaJla Julsl BBIYMCICHUS] (PU3MYECKUX BEJMYUH U IUTONIAJICH.
Tema 11. DnemeHTsI Copep:xxanue MaTepuaa:
TEOPUHU BEPOSTHOCTEH U 203 CoObITHst. Buipl cOOBITHH. 12 12
MaTeMaTH4eCKOM 204 BepositHOCTB cOOBITHSI. '
CTaTUCTHKH 205 CBoiicTBa BEpOSITHOCTEN.
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206

| TeopeMbl 0 cyMMe BEPOSATHOCTEH.

HpaRanecmle 3AHATHUA:

207,208

| Pelienue 3agay Ha BEIYHUCICHHUE BepOﬂTHOCTeﬁ COOBITHIA.

Cozlepmalme MartrepuaJia:

209,210 | IIpecraByieHNe YUCIOBBIX JaHHBIX U X XapaKTEPUCTHK.
IIpakTHYecKkne 3aHATHS:
211-213 Pemienne npakTHUECKHX 3a]a4 Ha 00paOOTKY YMCIIOBBIX JaHHBIX, BEIUMCICHUE NX XapaKTEPHCTHK.
214 KonTpoabsnas pabora.

1.1 3HaTe BHUABI COOBITHN.

1.2 VYMeTb pemaTh 331241 C IPUMEHEHUEM BEPOSTHOCTHBIX METOJIOB. 12
1.3 VMeTb pemiath NpakTHYECKUE 33Ja4i Ha 00pa00TKY YMCIIOBBIX JaHHBIX, BBIUMCICHUE NX XaPaKTEPHCTHK.
Tewma 12. YpaBHeHus u Coaep:xkanue marepuaja:
HEpaBEHCTBA 215,216 Kophu anredpanueckux ypaBHeHuil. MccienoBanue ypaBHEHHH M CHCTEM YpaBHEHHH.
217 Teopusi paBHOCWIBHOCTH YPABHEHUM U €€ IIPUMEHEHUE.
218,219 [Tpuemsl npeoOpa3oBaHusl YpaBHEHHUI JUIsl CBEACHHUS K CTAHJAPTHOMY YpPaBHEHHIO.
IIpakTHYyecKkne 3aHATHUS:

220,221 Perenne panMoHaIbHBIX U UPPALMOHAJIBHBIX YPAaBHEHUH U CUCTEM YpaBHEHHUH. 2,3

222,223 PereHne noka3aTeabHBIX YPAaBHEHUH U CUCTEM YpaBHEHUH. 20

224,225 Pemenne norapupMuYecKuX ypaBHEHUH M CUCTEM YPaBHEHHI.

226,227 PerieHne TpUroHOMETPUYECKUX YPaBHEHUM U CHCTEM ypaBHEHHH.

228,229 Perienue HepaBeHCTB. Vcnonp30BaHue CBOMCTB U rpadukoB QYHKIUI I pEIICHUST HCPABCHCTB.

230 Perrenne cucteM HEpaBEHCTB C MPUMEHEHHEM PA3INYHBIX CIIOCOOOB.

231-232 [IpuMeHeHNe MaTeMaTHYECKUX METOJIOB IS PEUICHUS COAEPKaTeNbHBIX 3a7ay U3 PAa3IUYHBIX 00JIacTel HayKu U
MPaKTHKH.

233,234 KouTtpoJubHas pagora.
1.1.YMeTh penats pannoHaIbHbIE YPABHEHNS, HEPABEHCTBA, CUCTEMBI.. 23
1.2. YMeTs pemiate HppanMoHaNIbHBIE yPaBHEHHS, HEPABECHCTBA, CHCTEMBI. '
1.3. YMeTh pemarts nokasaresbHbIe, JIoTapu(pMUIEcKie, TPUTOHOMETPHIECKNE YPAaBHEHHSI U CUCTEMBI.
1.4. YMeTh periaTh nNokaszaTelbHble, JorapuMUIecKue HEpaBEeHCTBA M CHCTEMBI.

Bcero uacos: 234
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3. XAPAKTEPUCTUKA OCHOBHBIX BU1IOB AEATEJIBHOCTU CTYJAEHTOB

Copep:xanue o0y4eHnst

XapaKTepHCTHKA OCHOBHBIX BHJIOB 1eSITEJIbHOCTH CTY/ICHTOB
(Ha ypoBHe yueOHBIX JelicTBHIT)

Beenenue O3HaKOMJICHHE C POJIbI0 MaTEMAaTHKH B HayKe, TEXHUKE, SKOHOMHUKE, HH)OPMALTMOHHBIX
TEXHOJIOTUSX U MIPAKTUYECKOH AeATeNbHOCTH. O3HaKOMIICHHE C LIENSIMHU U 33]jauaMy U3y4EeHUs
MareMatuky npu ocBoernu npogeccuii CI10 u cnenmanbaocreit CI10

Aure0pa

Pa3zBuTre moHATHS O
YHucie

Beimonsenue apudmMeTniecknx ASHCTBUI HaJl YUCIIaMU, COYETasi yCTHBIE U MCHMEHHBIC
TIPUEMBI.

Haxoxxnerne mpuOImKeHHBIX 3HAYCHUH BEJIMYMH U IIOTPEITHOCTEH BEIYUCIICHHH (a0COMIOTHOH 1
OTHOCHTEIIbHOM); CPaBHEHNE YHCIIOBBIX BEIPAKCHUI.

Haxoxnenne ommn0oK B IpeoOpa3oBaHUSIX U BEIYHCICHUAX (OTHOCHTCS KO BCEM ITyHKTaM
MIPOTPAMMBI)

Kopnu, creneny,
JorapupMbI

O3HaKOMJIEHHE C TIOHATHEM KOPHS N-H CTENEHHU, CBOHCTBAMH PAINKAIOB U IPaBUIAMHU
CpaBHEHMS KOpHEH.

dopMynupoBaHUE ONpeesICHNUsI KOPHS U CBOICTB KOpHell. BrluncneHue u cpaBHeHNe KOpHEH,
BBINIOJTHEHHE TIPUKHUIKY 3HAUeHHs KopHs. [IpeoOpazoBaHne YUCIOBBIX U OYKBEHHBIX
BBIPAKEHUII, COMePKALINX PaTUKAIIBL.

BeimosnHeHue pacueToB o popmyiam, COAEPIKALIUM PaJuKallbl, OCYIECTBIISISI HEOOXOAUMbBIE
MOJICTAHOBKH U npeoOpazoBanus. OnpeneneHne paBHOCHIBHOCTH BRIPQKEHHUN C paUKaIaMHu.
Pemenne nppannoHalbHBIX YPaBHEHUH.

O3HaKOMJICHHUE C TIOHATHEM CTEIIEHH C JICHCTBUTEIBHBIM ITOKA3aTEIIEM.

Haxoxnenne 3Ha4eHNI CTENIeHH, UCTIONB3YS IPH HEOOXOIMMOCTH HHCTPYMEHTAIBHBIE CPEICTBA.
3amuceIBaHNE KOPHS N-I CTETIEHH B BUJE CTENCHU C APOOHBIM ITOKa3aTeneM U Hao00poT.
dopmyInpoBaHUE CBONCTB CTENECHEH. Brrancinenne creneneil ¢ pannoHaaIbHbIM MOKa3aTelIeM,
BBINTOJTHEHNE TIPUKUIKY 3HAUCHHS CTETICHU, CPAaBHEHUE CTEIICHEH.

IIpeobpa3oBanHue YHCIOBBIX M OYKBEHHBIX BBIPAXKECHUHN, COAEPIKAIIMX CTCIICHH, IPUMEHSS
cBONCTBA. Pelienue nokasaTeybHbIX YpaBHEHUN.

O3HaKkoMJICHHE C IPUMEHEHUEM KOpHEH U cTeneHel Npu BEIYUCICHUN CPEAHUX, ACTICHUN
OTpe3Ka B «30JI0TOM CeYeHUM». PellleHne MpuKIaJHbIX 331a4 Ha CI0XKHBIE IPOLIEHTHI

[Ipeo6pazoBanue anre-
OpanvecKux BbIpaKEHHN

BeimosnHenue npeodpa3oBaHuii BEIpaKeHUH, NpUMeHeHne (hopMyI1, CBI3aHHBIX CO CBOMCTBaMHU
crenerel u orapudmos. OnpeneneHne 06IacTu TOMYCTUMBIX 3HAYEHUH JIOrapu()hMUUECKOTO
BhIpakeHus1. Perenue jorapupMuUecKiX ypaBHEHUI

OcHOBBI TPUTOHOMETPUH

OCHOBHBIE TTOHATHS

W3yueHue paiuaHHOIO METOAA U3MEPEHUS YIJIOB BPAILEHUS U UX CBS3U € I'PaJyCHON MEpOil.
N300pakeHne yrioB BpaleHus! HA OKPY>KHOCTH, COOTHECEHHE BEJINYNHBI YTJIa C €T0
PAaCIOJIOKEHHEM.

dopmynHpoBaHUE ONpEeIeHNUH TPUTOHOMETPHYECKNX (DYHKIHIA I YTIJIOB IOBOPOTA M OCTPHIX
YIJIOB IPSIMOYTOJIBHOTO TPEYTOJIbHUKA M 00BICHEHHE UX B3aMMOCBSI3U

OCHOBHEIE TPUTOHOME-
TPUYCCKHUC TOXKACCTBA

[TpuMeHeHne OCHOBHBIX TPUTOHOMETPUYECKHUX TOXK/ICCTB /ISl BBIYUCIICHUS 3HAaUCHUH
TPUTOHOMETPUUYECKUX (PYHKIMI O OJHOH M3 HUX

ITpeobpa3zoBanus mpo-
CTEHUIINX TPUTOHOMETPU-
YECKUX BBIPAKEHUN

W3yuenne ocHOBHBIX ()OPMYJI TPUTOHOMETPUU: (POPMYIIBI CIIOKEHUS, yIBOCHHS,
npeoOpa3oBaHusi CyMMbI TPUTOHOMETPHUYECKUX (DYHKIMIA B IPOM3BECHUE U POM3BEIICHNUS B
CyMMY U IPUMEHEHUE IPU BbIYUCICHUY 3HAYEHUSI TPUTOHOMETPUYECKOIO BBIPAYKEHUS U
YIPOIIEHHUS €T0.

O3HaKOMJICHHE CO CBOMCTBAMM CHMMETPHUHU TOYEK Ha eIMHNYHON OKPY>KHOCTH U IIPUMEHEHHUE HX
JUIsl BBIBOJIA ()OPMYJI ITPUBEICHHS

IIpocreiimue TpUroHo-
METPUUYECKNE YPABHEHUS
U HEPaBEHCTBA

Pemmenue mo gopmynam u TPUTOHOMETPHIECKOMY KPYTY MPOCTEHIIINX TPUTOHOMETPHUECKUX
YpaBHEHMI.

[Tpumenenne oOImKX METOJIOB PEIICHNs YpaBHEHNH (IPUBECHUE K JINHEHHOMY, KBaJpaTHOMY,
METOJI, pa30KEHUs] HA MHOXKUTEIHN, 3aMEHbI IEPEMEHHOM) IPU PELIEHUH TPUTOHOMETPHIECKHUX
ypaBHEHUI. YMEHHE 0TMEYaTh Ha KPYyre PeleHUs IPOCTEHIINX TPUTOHOMETPUUECKHUX
HEPaBEHCTB

ApKCHHYC, apKKOCUHYC,
apKTaHI'€HC YHCiIa

O3HaKOMJICHHUE C TIOHATHEM 00paTHBIX TPUTOHOMETPHIECKUX (YHKITHH.
W3yuenue ornpeseneHnii apkCUHyca, apkKKOCHHYca, apKTaHIeHca JKcia, popMyInpoBaHue nx,
n300paxeHNe Ha eIMHUYHON OKPY>KHOCTH, IPUMEHEHHE TIPH PelISHHH YpaBHEHUH

DyHKINH, HX CBOICTBA U rpadpuKu

OYHKIHH.
IlonsTe o HenpepbIBHO-
CTH (QyHKINH

O3HakoMII€HUE C TOHATUEM [IEPEMEHHOH, MpUMEPaMU 3aBUCUMOCTEN MEX 1y IEPEMEHHBIMH.
O3HaKOMJICHHE C TIOHATHEM rpaduka, onpeaeseHre IPUHAIIEKHOCTH TOUYKH TpaPuKy GyHKINH.
Ornpenenenue mo Gopmylie IpocTeiie 3aBUCUMOCTH, BUja ee rpaduka. BeipaxkeHue mo
(dhopmyIie ogHON mepeMeHHON Yepe3 Ipyrue.




O3zHakomiIeHHe ¢ onpenaeneHneM GyHkuum, popmyaupoBanue ero. Haxoxnenne obnactu
omnpejiesIeHus ¥ 001acTH 3HaUYeHUH QyHKIMU

CBoiicTBa (yHKIIUH.
I'padmueckast nurep-
npetauyst. [IpuMepsr
(YHKIMOHANBHBIX 3a-
BUCHMOCTEW B pealbHBIX
nporeccax U SBICHUIX

O3HakoMJIeHHE ¢ TIpUMepamMu (DYHKIIMOHAJIBHBIX 3aBUCHMOCTEH B peajIbHBIX MTPOIIECCax U3
CMEXHBIX TUCIMIUIMH. O3HaKOMIIEHHE C T0Ka3aTeIbHBIMHU PacCyKICHUIMHU HEKOTOPBIX CBOMCTB
JIMHEIHOW M KBaJpaTu4HON (QyHKIMH, NpOBEJCHUE UCCIIEOBAaHMS IMNHEHHOI, KyCOYHO-
JIMHEHHOMW, TPOOHO-TMHEIHHOM U KBaJpaTUYHOH (YHKIMH, TOCTPOCHHE UX IPaHKOB.
[MocTpoenue u urenne rpadukoB GpyHkuuii. MccnenoBanne QyHKIUH.

CocraBnenne BuoB (PyHKIUH MO JaHHOMY yCJIOBHIO, PEIICHNE 3a7a4d HA SKCTPEMYM.
BrimonHeHHe ipeoOpa3zoBaHuii rpaduka GyHKITHH

OO6patHble QyHKITHH

Wzydenne moHATHSA 00paTHOH (QyHKINH, ONIpeeNieHre BUAa U MOCTpoeHne rpaduka oOpaTHOM
¢byHKINHN, HaXOXKIeHHE ee 00IacTH onpeAecHrs 1 00acTh 3HadeHwH. [I[ppuMeHeHne CBOMCTB
(GYHKLIUHA IPH MCCIICOBAaHUN YPAaBHEHUI U peLIeHHH 3a1a4 Ha SKCcTpeMyM. O3HaKOMIICHHE C
HOHATHEM CJIOKHON (QYHKIMU

CreneHHsble, ITOKa3a-
TEeNbHBIE, JIOTapU(HMU-
YEeCKUE U TPUTOHOME-
TpU4ecKkue QyHKIHH.
OO0paTHbIe TPUTOHOME-
Tpuueckue GyHKIHH

Beruncienne 3HaueHni QyHKIUI 0 3HaYeHUIO apryMenTa. OnpeneneHne moIoXKEeHUs] TOUKH Ha
rpaduke 1Mo ee KoopaIuHaTaM u Ha00OPOT.

Hcnonp3oBaHue cBoiicTB QpyHKIMIT U1l cCpaBHEHHUS 3HAYECHUH CTENeHe! 1 JIorapuQgMOB.
[MocTpoeHue rpaMKOB CTENEHHBIX U JOTapUPMUIECKUX QYHKIHH.

Pelenre nmokasatenbHbIX U JIOrapU(PMUYECKIX YPAaBHEHUI U HEPABEHCTB 110 U3BECTHBIM
AJITOPUTMAM.

O3HaKOMIJICHHE C TIOHSATUEM HETIPEPBIBHOW Nieproauueckoil GpyHkunu, GopMyIupoBaHue
CBOHCTB CHHYCa H KOCHHYCa, IOCTPOCHUE MX TPA(UKOB.

O3HaKOMJICHHE C TIOHATHEM rapMOHHYECKNX KOJIeOaHNH 1 IPHIMEpaMH FrapMOHHIECKUX
KosieOaHHH [T OMICAHMS IPOLECCOB B (DM3HUKE U APYTHX 00TACTIX 3HAHUA.

O3HaKOMJICHHUE C TIOHATHEM pPa3phIBHON IEPHOINYECKOH QyHKINH, GopMyIHpOBaHHE CBONHCTB
TaHTeHCa U KOTaHT'€HCa, TIOCTPOCHUE UX TPA(UKOB.

[IpumeHeHne CBOHCTB (QYHKITHIA AT CpaBHCHUS 3HAUCHUH TPUTOHOMETPHUICCKIX (YHKITHH,
pEeLICHUs] TPUTOHOMETPUUECKHX ypaBHeHUi. [loctpoenue rpadgukoB 0OpaTHBIX
TPUrOHOMETPUYECKUX (PyHKIMI 1 onpesiesieHue 1Mo rpaukaM X CBOWCTB. BrinonHeHune
npeoOpa3oBaHusi rpadMKOB

Havyana MaTeMaTH4YeCKOr0 aHAJIN3A

ITocnemoBaTeIbHOCTH

O3HaKOMJICHHE C TIOHSATHEM YHCIIOBOH IOCIIE0BAaTEIFHOCTH, CIIOCO0aMH ee 3a1aHus,
BBIUHCIICHISIMU €€ WwieHOB. O3HaKOMJICHHE C TOHATHEM IIpe/iesia MocIe10BaTeIbHOCTH.
O3HaKOMJIEHHE C BBIUHCICHUEM CYMMbI 6CCKOHC‘IHOI‘O YHCJIOBOT'O psAJia Ha IIPpUMEPE
BBIYHCIIEHUS] CYMMBI 0€CKOHEYHO YOBIBAIOIIEH T€OMETPUUECKON MPOTPECCHH.

Pemenue 3amau Ha npuMeHeHHE (OPMYIBI CYMMBI OECKOHEYHO YOBIBAOIICH T€OMETPHUUECKON
MIPOTPECCHHU

[TpousBoxHas u ee npu-
MCHEHHE

O3HaKOMJICHHE C TIOHATHEM ITPOU3BOIHOM.

W3zyuenne n GpopmynnpoBaHue ee MEXaHHIECKOTO ¥ TEOMETPHUECKOTO CMBICIIA, N3yUCHHUE
aJITOpPUTMa BBIYUCIICHUS ITPOM3BOAHON Ha IPUMEPE BHIYUCICHUSI MTHOBEHHOI CKOPOCTH U
yrioBoro ko3dduireHTa KkacaTeIbHOM.

CocraBneHne ypaBHEHHs KacaTelIbHO B 001eM BuJie. Y CBOCHHUE NpaBuil TuddepeHupoBanus,
TaOJIMIBI IPOU3BOIHBIX AIEMEHTAPHBIX (PyHKUUH, NpuMeHeHue s 1uddepeHpoBanus
(bYHKIMIA, COCTaBJICHUS] ypaBHEHUsI KacaTenbHOM. 3ydeHue Teopem o CBSI3U CBOWCTB (QYHKIMH
MIPOMU3BOIHOM, (HOPMYIIMPOBKA HX.

IIpoBeaeHue ¢ MOMOIILIO POU3BOAHOM UCCIIeAOBaHMS (DYHKITMH, 3aJaHHOHW (HOPMYJIOH.
YcraHoBIIEHHE CBSI3M CBOMCTB (DYHKIIMH U MPOU3BOIHOM MO UX rpaduKaM.

[TpumeneHne MPOM3BOAHON IS PEIICHHS 33/1a4 Ha HaX0X/ICHNE HanOOJIbIIEero, HANMEHBIIETO
3HAUCHMS M Ha HAXOXJICHHE SKCTpeMyMa

ITepBooOpaznas u
HHTErpaj

O3HaKOMJICHHE C TTOHATUEM WHTETpaia U nmepBooOpa3Hoil. MzydeHue npaBuiia BEIYUCICHUS
nepBooOpa3Hoii U TeopeMbl HeroToHa-JIeiOHmMIIA.

Perrenue 3amad Ha cBsI3b IEPBOOOPA3HOI U €€ IPOU3BOTHOMN, BRIYHCIICHHIE TIEPBOOOPA3HOM st
JAHHOW (hyHKITHH.

Perrenue 3aa4 Ha MPUMEHCHNE UHTETPAJIA JIJIsl BRIYUCIICHUS (PU3HYCCKUX BEIHYHH U ILIOMIASH

YpaBHeHHUS H HEPABEHCTBA

YpaBHEHUS U CUCTEMBI
ypaBHenuit HepaBeHncTBa
U CHCTEMbl HEPABEHCTB C
JIByMsI IEpEMEHHBIMU

O3HaKOMJICHHE C MPOCTEHIINMH CBEACHUSIMHU O KOPHSX aJreOpandeckux ypaBHEHHH, HOHATHIMU
HCCIIEI0BAaHUs YPAaBHEHUI U CUCTEM YPaBHEHMI.

W3ydenne Teopun paBHOCHIBHOCTH YPaBHEHUH U ee TpuMeHeHHs. [I0BTopeHue 3aricy pemeHns
CTaHJAPTHBIX yPAaBHEHHH, IPHEMOB NPe0Opa3oBaHNs YPaBHEHUH I CBEACHUS K CTAaHAAPTHOMY
YpaBHEHHIO.

Pemrenne pannoHaabHBIX, HPPALMOHANBHBIX, TOKA3aTEIbHBIX ¥ TPUTOHOMETPHIECKUX
YPaBHEHUU U CHCTEM.

HVcnionb30BaHue cBOMCTB M IpadukoB (GYHKIMHI ISt perieHus ypaBHeHud. [ToBropenue




OCHOBHBIX MIPUEMOB PELICHUS CHCTeM. PellieHne ypaBHEHHI ¢ MPUMEHEHHEM BCEX TIPUEMOB
(pa3noKeHUs: Ha MHOXKHTEIIH, BBEICHUS HOBBIX HEU3BECTHBIX, ITOICTAHOBKH, IPaUUECKOro
METO0/1a).

Perienue cucteM ypaBHEHHUH ¢ MPUMEHEHUEM Pa3IMYHBIX ClIOCO00B. O3HAKOMJICHHE C OOIUMHU
BOIPOCAMH PEIICHHS HEPABEHCTB U UCIIOJL30BAHUE CBOWCTB U Irpa)uKoB (QyHKITHIA mpu
pellICHIH HePaBEHCTB. PellieHre HepaBeHCTB U CUCTEM HEPaBEHCTB C MPUMECHEHUEM Pa3InIHBIX
croco0oB.

[IpuMeHeHne MaTeMaTHYECKIX METOIOB U PELICHUS COACPKATENBHBIX 33434 U3 Pa3IMIHBIX
obmacreil HayKu ¥ pakTUKHU. VIHTepIpeTHPOBaHNE Pe3yIbTaTOB C YUETOM PeabHBIX
OrpaHUYeHUM

DJieMeHThl KOMOUHATOPHKH, TEOPHH BEePOSTHOCTEH H CTATUCTHKH

OCHOBHBIE IOHATHS
KOMOWHATOPHUKH

N3zyuenne npaBuia KOMOMHATOPUKH 1 IPIMEHEHUE NIPH PEIICHUH KOMOMHATOPHBIX 3a7ad.
Pemerre KoMOMHATOPHBIX 3374 METOAOM Hepedopa U MO MPaBHIy YMHOKCHHUS.
O3HaKOMIICHHE C TIOHATUSIMHA KOMOWHATOPHUKH: Pa3MEIICHUSIMH, COUETAHUSIMH, IEPECTaHOBKaAMHU
u popmynamu 1uist ux BeraucieHus. OObsSCHEHUE U MpUMEHeHHEe POPMYJI JUIsl BBIYUCIICHUS
pa3MelIeHNH, IepeCTaHOBOK U COYETaHUH NIPH pelieHnH 3a1a4. O3HaKoMIIeHHE ¢ OMHOMOM
Herotona u TpeyroasHukoM Ilackans. Penenne npakTHuecKux 3a4ad ¢ UCIOJIb30BaHHEM
MOHATHUH U IpaBUJI KOMOUHATOPUKHU

DJeMEHTHI TeOpUU
BEpPOSATHOCTEH

W3ydeHne Ki1acCHYECKOro ONpeesieHUs BEPOSTHOCTH, CBOUCTB BEPOSITHOCTH, TEOPEMBI O CyMMeE
BEPOSITHOCTEM.

PaccmoTpenne mpuMepoB BEIYHCICHUS BEpOsTHOCTEH. PernreHue 3a1aq Ha BEIYMCIICHUE
BEPOSITHOCTEH COOBITHI

[peacraBneHue JaHHBIX
(TabmuIpl, TUarpaMMBL,

rpadukn)

O3HaKOMJICHHE C IpEeACTAaBJIICHUECM YHCIIOBBIX JAHHBIX U UX XAPAKTCPUCTUKAMU.
Pemenne MMPaKTUICCKUX 3a/lav Ha 06pa60TKy YHUCJIOBBIX JaHHBIX, BBIYUCIICHUC UX
XAPaAKTCPHUCTHK

I'eomeTpus

[TpsiMBble ¥ IIIIOCKOCTH B
MIPOCTPAHCTBE

DopMynupoBKa U IPUBEJCHHE JOKA3aTEIbCTB IPU3HAKOB B3aUMHOIO PACIIONOKEHUS MPSIMBIX U
mIockocTeil. Pacio3HaBaHMe Ha yepTeKax U MOJEISAX PA3IUYHBIX CIydaeB B3aHMHOIO
PAacCIoNIOKEHHs] MPSIMBIX U MIIOCKOCTEH, apryMEHTHPOBAHUE CBOUX CyxkaeHH. DopMyupoBaHue
ONPEJEJICHUN, IPU3HAKOB U CBOMCTB MapaJlIeNIbHbIX U NEPIECHIUKYIISIPHBIX IUIOCKOCTEH,
JByTPaHHbIX U JTUHEUHBIX yTIJIOB.

BelnosHEHUE NOCTPOEHUS YIVIOB MEXY IPSMBIMH, IPSIMOU U IUIOCKOCTBIO, MEXKY IIJIOCKOCTSAMU
I10 OIIMCAHMIO U PACIIO3HABAHUE UX HA MOJACIIX.

IIpumeHeHne NPU3HAKOB U CBOWCTB PACIIONIOKEHMS IPSAMBIX U INIOCKOCTEH IIPU PEILICHUU 3aa4.
N306paskeHne Ha pUCYHKaX U KOHCTPYUPOBAaHUE HA MOAETSIX NEePIIEHANKYIIPOB M HAKJIOHHBIX K
IUIOCKOCTH, MPSMBIX, IAPAJUIENBHBIX MNIOCKOCTEHN, YTTIOB MEXIY IPSAMON U MIOCKOCTHIO U
000CHOBaHHE MTOCTPOCHHUSL.

Pemenue 3a1a4 Ha BEIYHCIIEHUE TEOMETPUIECKUX BeTHYMH. ONHCHI-BAHUE PACCTOSIHUSA OT TOYKH
JI0 TUIOCKOCTH, OT NPSIMOM 10 MIOCKOCTH, MEXAY MIOCKOCTSAMH, MEXKYy CKPEIUBAIOILIUMUCS
TIPSIMBIMH, MEXy TIPOU3BOJIBHBIMHU (PUTYpaMH B IPOCTPAHCTBE.

dopmynupoBaHHEe U JOKAa3bIBAHHE OCHOBHBIX TEOPEM O PACCTOSHUSX (TEOPEM CyIIECTBOBAHHMA,
CBOKCTBA).

W306paskeHne Ha yepTekax U MOJEISIX PACCTOSHHS U 000CHOBAaHUE CBOMX CY KICHHH.
OmnpeneneHne U BBIYUCICHHE PACCTOSHUN B IpocTpaHcTBe. [IpuMenenue GopmMy u TeopeM
IJIAHUMETPUH JUIs peLIeHUs 3a1ad.

O3HaKOMJICHHE C TIOHITHEM MapauIeIbHOTO MPOSKTUPOBAHUS H €TI0 CBOHCTBAMH.
®opMyIHpOBaHHE TEOPEMBI O IUIOIAAN OPTOrOHAIBHOW MPOEKIIMH MHOTOYTOJIbHHKA.
[Tpumenenne Teopun Ut 000CHOBAHUS TOCTPOSHUN M BBIYHCICHUH. APIYMEHTHPOBAHHE CBOMX
CYXJICHHH 0 B3aMMHOM PACIOJIO’KEHUH ITPOCTPAHCTBEHHBIX uryp

MHororpaHHUKH

OnucaHue U XapaKTepPUCTUKA Pa3IMYHBIX BUJOB MHOIOIPaHHUKOB, IEPEUHCICHHUE UX 2JIEMEHTOB
U CBOMCTB.

N300pakeHre MHOTOIPaHHUKOB M BBITIOJIHEHHE TTOCTPOEHHSI Ha N300paKEHUSIX U MOJIEIISAX
MHOTOTPaHHHKOB.

Brrancnenne THHEHHBIX AIEMEHTOB H YTIJIOB B IPOCTPAHCTBEHHBIX KOH(PUTYPAIHIX,
apryMEHTHPOBaHHUE CBOMX CY)XICHHUH. XapaKTepHCTHKA U H300pakeHNE CEUEHUS, Pa3BEPTKU
MHOTOI'PaHHUKOB, BBIYUCIICHUE TUIOIIAJEH IOBEPXHOCTEH.

[TocTpoenne mpocTeHmux ceueHni Kyoa, mpu3Msl, mupaMusl. [Ipumenenne GpakToB u cBeaeHMI
13 JJAaHUMETPUHU.

O3HaKOMJICHHE C BHAMH CUMMETPHIA B IPOCTPAHCTBE, (POPMYIIHPOBAHNE OIIPEACICHIH U
CBOMCTB. XapaKTepUCTUKAa CUMMETPUU TNl BPALICHUS U MHOTOTPAHHUKOB.

[TpumeHeHne cBOWCTB CUMMETPHH TIPH PELICHHUH 3a/1a4. Vcronb30Banue NpuoOpPETEHHBIX
3HaHUIl Ui UCCIeI0BaHMs U MOJAEIMPOBAHUS HECTOXKHBIX 3a1a4.




I/I306pa>KeHI/IC OCHOBHBIX MHOT'OI'PAHHUKOB U BBIINOJHCHUC PUCYHKOB IO YCJIOBUAM 3a4a4

Tena v NOBEpXHOCTH
BpaIleHUs

O3HaKOMJICHHE C BHJIAMU TEJ BPALICHUS, (OPMYIUPOBAHHUE UX ONPEACICHUN U CBOWCTB.
dopMyupoBaHHE TEOPEM O CCUCHHH IIapa IIOCKOCTHIO M IIOCKOCTH, KacaTeIbHOM K cdepe.
XapakTeprcTuKa 1 U300paKeHUE TEJ BPAILCHHUS, HX PA3BEPTKH, CCUCHHS.

Pemenue 3a1a4y Ha MOCTpPOSHHUE CEUCHUI, BEIUMCIICHHUE JJIMH, PACCTOSHU, YTIIOB, MJIOLIAIEH.
[IpoBenenue moKa3aTeNbHBIX PACCYKIECHUI MPU peLIeHUH 3a1a4.

[IpuMeHeHHE CBONCTB CHMMETPHH MIPU PEIICHUY 3a/1a4 Ha TeJla BPAICHHS, KOMOUHAIIUIO TEIl.
M3006paskeHrie OCHOBHBIX KPYTJIBIX TN M BHIIOJHEHNE PIUCYHKA 110 YCIOBHIO 3a/1a4X

W3mepenus B reomeTpun

O3HaKOMJICHHE C OHATHAMH IUIOIAIN U 00beMa, aKCHOMaMH U CBOHCTBaMHL.

Pemenue 3aa4 Ha BRIYUCIICHHE IUTOMIAACH IIIOCKUX GUTYp C IPUMEHEHHEM COOTBETCTBYIOIIHUX
¢dbopMyn # (akTOB U3 IIAHUMETpHH. V3ydeHne TeopeM O BEIYHUCICHIN 00BeMOB
MPOCTPAHCTBEHHBIX TeJ, PEIICHHUE 3aa4 Ha NpHIMeHeHHe HOPMYJT BBIYUCICHHS 00BEMOB.
W3yuenne HopMyI1 A1 BBIYUCICHHS IUIONIaAeH OBEPXHOCTEH MHOTOTPaHHUKOB H Tell
BpAILCHUSL.

O3HaKOMJICHHE C METOJIOM BBIUMCIICHUS VIO TOBEPXHOCTH cephl. Pemenue 3aiau Ha
BBIYKCIICHHE TJIOMIa e MOBEPXHOCTH MPOCTPAHCTBEHHBIX TEJ

KOOpL[I/IHaTI)I 1 BCKTOPBI

O3HaKOMJICHHE C TIOHSTHEM BeKTOpa. M3ydeHue 1ekapToBoil CUCTEMBI KOOPIUHAT B
IIPOCTPAHCTBE, IOCTPOCHUE IO 3alaHHBIM KOOPJUHATAM TOYEK U IIJIOCKOCTEH, HAXOKACHUE
KOOpPJUHAT TOYEK.

Haxoxnenne ypaBHEHUI OKPYKHOCTH, chepbl, INIOCKOCTH. BhruncieHne paccTosHUI MeX Ly
TOYKaMH.

W3ydenne cBOMCTB BEKTOPHBIX BENWYHH, IPABHUII PA3I0KEHUS BEKTOPOB B TPEXMEPHOM
IIPOCTPAHCTBE, MPABHUII HAX0XKACHUS KOOPAUHAT BEKTOPA B IIPOCTPAHCTBE, NPABUI JEHCTBUI €
BEKTOpaMH, 3aJaHHBIMU KOOPIUHATAMH.

IIpuMeneHne Teopuu NpH pelICHUH 3a0a4 Ha ACHCTBUS ¢ BEKTOpaMH. M3ydeHne cKalspHOro
IIPOU3BEACHUS BEKTOPOB, BEKTOPHOI'O yPaBHEHHS MPSAMOIl U IIIOCKOCTH. [IpuMeHenne Teopun
IIpY PELICHNN 3aJa4 Ha JACUCTBUS ¢ BEKTOPAMHU, KOOPAUHATHBIM METOJ, IPUMEHEHUE BEKTOPOB
JUIS BBIYHMCIICHUS BEIMYMH YTIIOB U paccTosAHUM. O3HAKOMIICHHE C JIOKa3aTeIbCTBAMH TEOPEM
CTEPEOMETPUHU O B3aUMHOM PACIIOI0XKEHUU NIPSIMBIX U INIOCKOCTEH C MCIIOJIB30BAHUEM BEKTOPOB




4. YCJIOBUSA PEAJIM3AIIMA YYEBHOM JUCHUILIAHBI

4.1. YueOHO-MeTOAMYECKOE H MATePHAIBLHO-TeXHHYeCKoe o0ecledyeHne NPOrpaMMbl y4eOHOH M CIUIIIMHbI
«Hcropusn»

OcBoeHue mnporpaMmbl ydeOHOI aucuuIuiMHbl «MaTtemaTuka: anreOpa M Hayajga MaTeMaTHYeCKOro aHallu3a;
reOMEeTpHs» MpeAroaraeT HaJlnyre yueOHOro KabuHeTa, B KOTOPOM UMEETCS BO3MOXHOCTh 00€CIeYnTh 00y4aronuMcs CBO-
6oxHbII nocTyn B IHTEpHET BO BpeMs yIeOHOTO 3aHATHS U IEPHUO]] BHEYIEOHOH AEATETbHOCTH.

INomemenne kabWHETa MODKHO YIOBIETBOPATH TpeOoBaHMAM CaHHTapHO-3MUAEMHOJIOTHICCKUX IPaBUI U
HopmatuBoB (CanlluH 2.4.2 Ne 178-02) m OBITh OCHAIIEHO THIIOBBIM OOOpYJOBaHWEM, YyKa3aHHBIM B HACTOSIIUX
TpeOOBaHUAX, B TOM YHCIE CICIHATU3NPOBAHHON Y4eOHOW MeOeNbl0 W CpeAcTBaMU OOYYCHHsI, JOCTATOYHBIMH JJIs
BBINIOJTHEHH TPEOOBAaHHUH K YPOBHIO IIOATOTOBKH 00yJarOIIuXCs.

B kabuHeTe MODKHO OBITH MYJBTUMEIHHHOE OOOPYIOBAHHE, TOCPEACTBOM KOTOPOTO YUACTHHUKH OOpa30BaTEIHHOTO
npolecca MOTYT HPOCMaTpHUBaTh BH3YalbHYI0 MH(OPMALMIO 10 MaTeMaTHKe, CO3/laBaTh MPE3CHTAlMH, BHIEOMaTepUabl,
WHBIE JOKYMEHTBI.

B cocraB y4eOHO-METOAMYECKOTO0 W MaTEPHAIBHO-TEXHUYECKOro OOecreueHHsl MpOrpaMMBbl Y4eOHOH IUCHUIUIMHBI
«Maremaruka: anredpa 1 Hayaja MaTeMaTHYECKOTO aHAJIN3a; TEOMETPHS» BXOMSAT:

— MHOTO()YHKIIHOHAJIbHBIH KOMIUIEKC NPEIo1aBaTels;

— HarJsiiHbIe 1TOCOOMS (KOMIUIEKTH y4eOHBIX TAOJHI, IUIAKaToOB, MOPTPETOB BBIAAIOUINXCS yYCHBIX-MAaTEMaTHKOB U
ap.);

— MH(POPMAIIIOHHO-KOMMYHHUKATHBHBIE CPEACTBA;

— 3KpaHHO-3BYKOBBIE MTOCOOHS;

— KOMIUICKT TEXHWYECKOW JOKYMEHTAallMH, B TOM 4YHCIE Macmopra Ha cpeicTBa OOydeHHs, WHCTPYKIHMH IO HX
HCTIONIb30BAHHIO M TEXHHUKE OE30TTacHOCTH;

— OubIMoTeUHBIH (HOH].

B OubnuoreuHslit poHa BXOAST yueOHUKH, yueOHO-MeToauyeckue koMiuiekTsl (YMK), obOecrieunBaromniyie ocBoeHHe
yueOHO#M aucuuuinHbl «MaTtemaTrka: aiareOpa ¥ Hayajla MaTeMaTHYeCKOro aHajk3a; TeOMETPHs», PEKOMEHIOBAaHHbIC HIIH
JIONYIIEHHbIE /I MCIOJIb30BaHUs B MPO(GECCUOHATIBHBIX 00pa30BaTENbHBIX OPraHU3AIMIX, PEATH3YIOIINX 00pa30BaTEIbHYIO
nporpammy cpeanero obero oopazosanus B npenenax ocoerust OITOIT CITO Ha 6a3e ocHOBHOTO 00111ero 00pasoBaHusl.

bubnunoreunslii GpoHI MOXKET OBITH JOMOIHEH >HIUKJIONEANSIMH, CIIPABOYHHKAMH, HAyYHOH, HAyJHO-TIOMYJSIPHOH W
JIpyTOH IUTEpaTypOH TI0 MaTeMaTHKe.

B mpomecce ocBoeHms mporpammbl ydeOHOH IOUCHMIUIMHBI «MaTemaTrnka: anrebpa W Hadada MaTeMaTHYECKOTO
aHaJIM3a; TEOMETPHUS» CTYACHTHI NOJDKHBI ITOJMYyYHTh BO3MOXKHOCTB JIOCTYIA K 3JCKTPOHHBIM y4eOHBIM MaTepHaizaM o
MaTeMaTHuKe, MMEIOIMMCS B CBOOOJHOM 1ocTyme B ceTu MHTepHEeT (37MeKTPOHHBIM KHHWIaM, HPakTHKyMaM, TeCTaM,
Matepuanam EI'D u np.).

4.2. PekomeHyemasi JinTeparypa

Jna cmyoenmos

1. BammakoB M.M. MaremaTtuka: anredpa 1 Hauajga MaTeMaTHIECKOTO aHAJIM3a, TEOMETPHs: YUEOHHUK JIJIsl CTY/IEHTOB
npodeccroHaNbHBIX 00pa3oBaTeIbHBIX OpraHU3alfii, OcBanBaroIux npodeccun u cneuuansuoctu CI10. - M., 2017.

2. bammakoB M.M. MaremaTuka: ajareOpa ¥ Hadajga MaTEeMaTHYECKOro aHanu3a, reomerpus: COOpHHMK 3amady
npoQUIbHOW HANpaBJIeHHOCTH: y4eb. MmocoOue Juisi CTYAGHTOB NpodeccHOHAIBHBIX 00pa30oBaTeNIbHBIX OpraHM3alMi,
ocBamBaromux npodeccun u crermansHocTH CI10. - M., 2017.

3. bammakos M.M. MartemaTuka: anreOpa M Hadaja MaTeMaTH4YeCKOTO aHalM3a, FeOMETpHs: 3aladyHuK: yd4eO.
rocodue sl CTYJEHTOB NpodecCHOHANBHBIX 00pa30BaTeNIbHBIX OpraHU3alli, OCBANBAIONINX NPOPECCHH U CIEHATBHOCTH
CIIO. - M., 2017.

4. BammakoB M.M. Martemaruka anreOpa u Hadalla MAaTEMaTHYECKOTO aHAIIN3a, TEOMETPUS: DJIEKTPOHHEIH yueo.-
METOJ. KOMIUIEKC JUIi CTYJEHTOB IPO(ECCHOHAIBHBIX 00pa30oBaTeNbHBIX OpPraHW3allii, OCBaMBAIOIINX TNpodeccuu M
crneruansHocTu CIIO. - M., 2017.

5. Tyces B.A., I'puropres C.I'., MBonruna C.B. Maremaruka: anrebpa M Hadajga MaTeMaTHYECKOIO aHAJIN3a,
reoOMeTpHsl: y4eOHHK JUIS CTYACHTOB NPO(ECCHOHAIBHBIX 00pa30BaTENbHBIX OpPraHU3alvii, OCBaUBAIOLIMX MPOPECCHH M
cneruansHocTu CIIO. - M., 2017.

/lna npenooasameneii

OO0 obpazoBannu B Poccuiickoit ®enepanuu: genep. 3akon ot 29.12.2012 Ne 273-03 (B pen. denepanbHbIX 3aKOHOB OT
07.05.2013 Ne 99-®3, ot 07.06.2013 Ne 120-®3, ot 02.07.2013 Ne 170-®3, ot 23.07.2013 Ne 203-D3, ot 25.11.2013 Ne 317-
@3, ot 03.02.2014 Ne 11-®3, ot 03.02.2014 Ne 15-®3, ot 05.05.2014 Ne 84-D3, oT 27.05.2014 Ne 135-D3, ot 04.06.2014 Ne
148-®3, ¢ u3M., BHeceHHbIMU DenepanbHbM 3ak0HOM 0T 04.06.2014 Ne 145-@3, B pen. ot 03.07.2016, ¢ m3m. ot 19.12.2016.)

[Mpukaz MunuctepcrBa obpazoBanust u Hayku P® ot 31 nexabps 2015 r. N1578 "O BHeceHMM H3MEHEHHH B
(enepasbHBI TOCYIapCTBEHHBIH 00pa30BaTeNIbHBIA CTaHAAPT CpeJHEro o0Iiero oOpa3oBaHMs, YTBEPXKICHHBIH NPHKa30M
MunucrepcTBa 00pa3zoBanus ¥ Hayku Poccuiickoit @enepanunu ot 17 mast 2012 r. N413"

IIpumepHass OCHOBHas o0Opa3oBaTenbHas TpoTrpaMMa CpeJHEero OoO0Iero o0pa3oBaHHs, OJOOpEHHas pEIIeHUEM
(dhenepaabHOTO yaeOHO-METOINIECKOTO 00beTUHEHMS 110 00IIeMy oOpa3oBaHuiO (MPoToKoJ oT 28 utoHs 2016 1. Ne 2/16-3).
Bammakos M.U., L{piranos I11.1. MeToauueckoe mocodwue st moarotTopku Kk EI'D. - M., 2014.

Hnmepnem-pecypcot



www.fcior.edu.ru (MuadopmarmoHHbie, TPEHUPOBOYHBIC U KOHTPOJIBHBIC MATSPUAIIBI).
www.school-collection.edu.ru (Eaunas xosuiekimu nudpoBbIx 00pa3oBaTeNbHBIX PECYPCOB).
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5. KOHTPO.1b U OIIEHKA PE3YJbTATOB OCBOEHMSI YYEBHOM JUCIUATLIVNHBI

KOHTpOJIb U OLEHKA PE3YJIbTAaTOB OCBOCHUA yqeGHoﬁ AUCHUINUIMHBL OCYIIECTBIIACTCA MPENOAABATCIIEM B IPOLECCE
MPOBEACHUA HNPAKTUYCCKUX 3aH5[TPII71, TCCTUPOBAHMA, a TAKKC BBIIIOJHCHUA 06yanOHII/IMI/IC$I WHAWBUAYAJTbHBIX 3a£[aHPII>i,
IIPOCKTOB, HUCCIICIOBaHUMN

Pe3ysbTaThl 00yUeHUs
(0CBOCHHBIE YMEHHs, YCBOCHHbIC 3HAHMSA)

(I)Ole)I U METOAbI KOHTPOJIA U
OLCHKHU pE3yJabTaTOB oﬁyqemm

1

2

npeomemmuule:

— c(hOpMHPOBAaHHOCTh TIPEJCTABICHHH O MaTeMaThKe KaK YacTH MHPOBOH
KyJIbTyppl M MECTe MaTeMaTHKH B COBPEMEHHOW NMBHIM3ALUH, Criocobax
OIMCaHUs SABJICHUH PeaJbHOr0 MUPa Ha MaTEMaTHYECKOM SI3BIKE;

— chOpPMHUPOBAHHOCTh IPEACTABICHUII O MAaTeMaTHYECKUX IOHATHAX Kak
BOKHEHIIMX MaTeMaTHYECKHX MOJENAX, ITO3BOJIIONIMX OIMCHIBATH M H3y4aTh
pasHble MNpOLECCHl M SBICHUSA; IOHUMAaHHE BO3MOXKHOCTH AKCHOMAaTHYECKOTO
HOCTPOCHHS MATEMATHICCKUX TCOPHH;

— BIAJCHHE METOAAaMH JIOKa3aTeJIbCTB M AJITOPUTMOB pEIICHUS, YMEHHE HX
IIPUMEHATH, IPOBOAUTH JOKAa3aTEJIbHBIE PACCYKICHUS B X0OI€ PELICHU 3a/1a4;

— BJIAJCHUC CTaHAapTHBIMU npueMamMu peuieHusA paroOHAJIbHBIX )41
UPpalUOHAIIbHBIX, II0KA3aTENIbHBIX, CTEIICHHBIX, TPUTOHOMETPUUYECKUX YPAaBHEHUI
1 HEPABCHCTB, UX CUCTEM; HUCIIOJB30BaHNUC I'OTOBbLIX KOMIIBIOTCPHBIX IMMPOTpaMM, B
TOM YHCJIC IJid NOWCKa NYTHU PCUICHUA W WJUIIOCTpaluyd PCHICHUSA ypaBHeHI/Iﬁ u
HEPaBeHCTB;

— c(hOpMHPOBaHHOCTb NPeNICTaBICHUH 00 OCHOBHBIX MOHATHAX
MaTeMaTHYeCKOro aHAJIM3a U UX CBOWCTBAX, BIIaJICHHE YMCHHEM XapaKTePU30BaTh
noBeneHHe (YHKIMH, HMCHOJB30BAHUE IOJNYYCHHBIX 3HAHWH IUIsI ONMHCAHUS |
aHAJIN3a PeabHbIX 3aBUCHMOCTEIH;

— BJAACHUC OCHOBHBIMU TIOHATUAMHU O IUIOCKUX W HPOCTPAHCTBECHHBIX
reOMETPUUYECKHUX (UTrypaX, UX OCHOBHBIX CBOMCTBAX; C(OOPMHUPOBAHHOCTH YMEHUS
pacrno3HaBaTh reoMeTpuueckue (QUrypbl Ha 4YepTeKax, MOJACISAX M B pealbHOM
MUpE; MPUMEHCHHE M3YYCHHBIX CBOWCTB T€OMETPHUYCCKUX (GuUryp U Hopmyn st
peLICHUsI TeOMETPUUESCKHX 3a]ad U 3a/1a4 C MPAKTHYECKUM COJIepIKaHHEM;

— c(hOpMHPOBAaHHOCTh MPEJCTABICHUA O TMpOIeccax W SBICHUSNX, HMEIOIINX
BEPOSTHOCTHBII XapaKkTep, CTATHCTUYSCKUX 3aKOHOMEPHOCTSIX B PeabHOM MHPE,
OCHOBHBIX MOHSATHSAX 2JICMEHTAPHOH TEOPHH BEPOSTHOCTEH; YMEHUH HAXOMUTh U
OLICHUBATh BEPOSTHOCTH HACTYIUICHHS COOBITHH B HPOCTEHIINX MPaKTHYCCKHX
CHUTYaLUsIX U OCHOBHBIEC XapaKTEePUCTHKHU CITy4ailHbIX BEIUYHH;

— BJIaJICHHE HABBIKAMH HCIIOJIB30BAHHS FOTOBBIX KOMITBFOTEPHBIX HMPOrPaMM IpH
peLICHHH 3a1a4.

OKcIepTHast OIICHKA BBITOJIHEHUS
9K3aMEHAIIMOHHOH PaboTHI.
O1eHKa BBINOJIHEHUSI KOHTPOJIBHBIX

pabor.

Omenka BBITIOTHEHUS
CaMOCTOSTEITFHBIX pabot Ha
ayAUTOPHBIX 3aHATHSX.

Orenka (poHTaTBHOTO u

WMHIUBHYaIBHOTO OIIpOca.
Or1eHKH 10 pe3ybTaTaM 3allUThl
pedeparoB, HHANBUTY aTBHBIX
JIOMAIITHUX 3aJaHui (Ha OCHOBAaHUU
JKypHaja yueTa BeinosnHeHust CBP)

JUYHOCMHbLE:.

— ¢(hOpMHPOBaHHOCTb MPEJCTABICHHI O MaTeMaTHKe KaK YHHUBEPCAIbHOM SI3bIKE
HayKH, CPEJICTBE MOJICIUPOBAHUS SIBIICHUH W INPOIIECCOB, UJESX M METOAaX Ma-
TEMaTHUKH;

— TOHMMAaHWE 3HAYUMOCTH MAaTeMAaTHKH IS Hay4HO-TEXHHYECKOro Mporpecca,
c(hOPMHPOBAHHOCTL OTHOIICHHS K MAaTEMAaTHKE KaK K YacTH OOIIeYeI0BeYeCKOi
KyJIbTYypbl 4epe3 3HAKOMCTBO C HCTOpHEil pa3BUTHS MaTeMaTHKH, SBOJIOLUEH
MaTeMaTUYECKHUX UIeH;

— Ppa3BHTHEC JIOTHYECKOTO MBIIDICHUS, IPOCTPAHCTBEHHOTO BOOOpaXKCHUS,
ANTOPUTMUYECKOH KYJIBTYpPhI, KPDUTHIHOCTH MBIIUICHHS HA YPOBHE, HEOOXOJMMOM
UL Oyay1iel mpoQecCHOHANBHON NesITeIbHOCTH, ISl POIODKEHIS 00pa30BaHus
¥ caM0o00pa30BaHMUs;

— OBJAJICHHE MAaTEeMAaTUYCCKAMHU 3HAHHSIMH U YMEHUSIMH, HCOOXOJUMBIMHU B TIO-
BCEIHEBHOM KHU3HH, JIJISI OCBOCHHUS CMEXHBIX €CTECTBCHHO-HAYYHBIX TUCIUILUIMH U
JUCUMIUIMH TPO(ECCHOHANIBHOTO [HMKJA, JJsl TOJNydeHus: o0pa3oBaHHs B
obnacTsx, He TpeOyIoMX yriayO0IeHHON MaTeMaTHIECKOH MOATOTOBKH;

— TOTOBHOCTH U CIOCOOHOCTH K 00pa30BaHHIO, B TOM YHCIE CaMOOOpPa30BaHUIO,
Ha TPOTSHKEHWH BCEH JKM3HH, CO3HATEIHbHOE OTHOILICHHWE K HENpPEPHIBHOMY 00-
Pa30BaHUIO KAaK YCIOBHIO YCICIIHOW MPO(EeCcCHOHATLHOW W OOIIECCTBCHHOW JIesi-
TENBHOCTH;

— TOTOBHOCTH U CITOCOOHOCTH K CAMOCTOSITEIEHOW TBOPYECKOW M OTBETCTBEHHOU
JIESITEITbHOCTH;

Hammane:

-TIOATOTOBJICHHBIX MPE3CHTAIINH;

- COOOIIEHUIT;

-0(hopMIICHHBIX pedepaTos;
OyKIIETOB;

-YUE€HUYECKHUX UCCIIEJI0BATEIHCKUX
paboT, cBsI3aHHBIX ¢ mMpodeccuei
3amura pedeparon




— TOTOBHOCTh K KOJUIEKTUBHOW paboOTe, COTPYTHHYECTBY CO CBEPCTHHKAMH B
00pa3oBaTeNbHOM,  OOLIECTBEHHO  IIOJIE3HOHM,  y4eOHO-HMCCIIeI0BaTEIbCKOM,
MIPOEKTHOM U APYIUX BUIAX JEATENBHOCTH;

— OTHOIICHUE K MPOECCHOHATBHOM JCSITEIBPHOCTA KaK BO3MOXKHOCTH YYaCTHS B
pCIICHUH JIMYHBIX, OOIICCTBEHHBIX, T'OCYJapPCTBEHHBIX, OONICHAIMOHATBHBIX
npooiieM

— OKI1. IloHnMaTth CYIIHOCTh M COIMAIBHYIO 3HAYUMOCTH CBOEH Oymyuiein
npodeccuu, MPOsIBJIATH K Hel yCTONYHMBBIN HHTEPEC.

Memanpeomemnole:

- yYMEHHE CaMOCTOSTEIBHO ONPEICITh TN ACATEIPHOCTH U COCTABIATh
IUIaHbl AEATENIBHOCTH; CAMOCTOATENBHO OCYIIECTBIIATh, KOHTPOIMPOBATH U
KOPPEKTHPOBAaTh AEATEIHHOCTh; HCIONB30BATh BCE BO3MOXKHBIE PECYPCHI UIA
JOCTHKEHHUS TIOCTABICHHBIX LEJNEH ¥ pealn3alud IUIAHOB JESITELHOCTH;
BBIOMPATH YCIICIIHBIC CTPATETHU B PA3IIMYHBIX CUTYalHAX;

- yMEHHE NpOJIYKTHUBHO OOLIaThCS M B3aWMOAEHCTBOBATH B Hpoliecce
COBMECTHOH  JEATENbHOCTH, YUYHUTHIBATh IO3UIUM  JAPYIMX  yYaCTHUKOB
JIeITeNILHOCTH, 3(QEKTUBHO pa3perarb KOHQIUKTHI,

- BJaJieHUC HaBBIKAMH I03HABATEIILHOM, Y4eOHO-UCCIIENOBATENbCKOW U
MPOEKTHOM JesITEeNIbHOCTH, HaBBIKAMH pa3pelleHusi NpoOJieM; CIOCOOHOCTh U
TOTOBHOCTh K CaMOCTOSITEIBHOMY IIOMCKY METOAOB peIIeHHs MPAKTUYECKUX
3a7a4, IPUMEHEHUIO Pa3INYHBIX METOOB TIO3HAHUS;

- TOTOBHOCTh H CIOCOOHOCTP K CaMOCTOSITEIBHOW WH(OPMAIMOHHO-
MIO3HABATEJILHOH JIESTENPHOCTH, BKJIIOYAsi YMECHHE OPHEHTHPOBATHCS B PA3ITHMYHBIX
UCTOYHMKAX HH(POPMAINH, KPUTHYECKH OIECHUBATh W HHTEPIPETHPOBATH
nH(pOpMaLHIO, OTyYaeMyI0 U3 Pa3INYHBIX HCTOUYHHUKOB;

- BJACHHUC S3BIKOBBIMH CPEICTBAMHU: YMEHHE SICHO, JIOTMYHO M TOYHO
u3JaraTh CBOIO TOUKY 3PEHHsI, HCIIOJIb30BaTh aJIeKBAaTHBIC S3BIKOBBIE CPE/ICTRA,;

- BJaJCHUC HaBbIKAMH II03HABATENHHOH peQIeKCHn KaK OCO3HAHUS
COBEpIIACMBIX JEUCTBUHM M MBICIUTENBHBIX MPOIECCOB, HX pE3yJIbTaTOB U
OCHOBAHHUH, I'PaHUIl CBOETO 3HAHUS U HE3HAHUS, HOBBIX MO3HABAaTEIbHBIX 3a/1a4 U
CPEICTB IS MX TOCTHKCHUS;

- LeJleyCTPeMJICHHOCTh B  IOMCKaX M MPUHATHM  PELICHHH,
C000pPa3UTENBEHOCTD " HUHTYHLHS, Pa3BUTOCTH MPOCTPAHCTBEHHBIX
MPE/ICTABIICHUH; CIIOCOOHOCTH BOCIIPUHUMATh KPAacOTy ¥ TapPMOHHUIO MUPa
ITo3naBateabnbie YVY/|
- yYMEHHWE CTaBUTh Y4eOHyI0 3a1ady, BbHIOMpaTh cIOCOOBl W  HAXOJUTh
nH(OpMALHUIO [UIS €€ PeICHHUS;

- ymeHue paborarth ¢ MH(pOpMaIHel, aHAIN3UPOBAaTh W CHHTE3UPOBATh HOBBIE
3HAHUS, YCTaHABIHUBATh IPHYNHHO-CIICICTBEHHBIEC CBA3H;

- ymeH#e (GOPMYIIHPOBATh MPOOJIEMY M HAXOAUTh CIIOCO0 e PeIICHHs

OK3. AHann3upoBaTh CUTYAIUIO, OCYIIECTBIATh TEKYIIHHA U HTOTOBBIN KOHTPOJIB,
OIIGHKY M KOPPEKIHI0 COOCTBEHHOW [eATEIBbHOCTH, HECTH OTBETCTBEHHOCTH 3a
pe3ynbTaThl CBOEH paboTHI.

OK4. OcyniecTBisTh TOUCK HH(POpPMAIMU, HEOOXOAUMOW IS 3PPEKTHBHOTO
BBITIOJTHEHHS TIPO(hECCHOHANIBHBIX 33/1a4.

OKS. Hcnonp3oBaTs HHOOPMAITMOHHO-KOMMYHHUKAITHOHHBIE TEXHOJIOTUN
PerynsatuBubie YV /|

- OBJIJICHWE HABBIKAMHM CAMOCTOSATEILHOTO NPHOOpPETEHHs HOBBIX 3HAHWUM,
OpraHM3anuy y4eOHOM JeATeNbHOCTH, IIOCTAHOBKHM ILEeJiel, IUIaHUPOBAaHUS,
CaMOKOHTPOJISI 1 OLIEHKH PE3yJIBTATOB CBOCH IESATEIHHOCTH;

- NMOHUMAaHHE pPA3IMYUi MEXIy HCXOOHBIMH (akTaMH W THIOTE3aMH IS WX
00BSICHEHU S, TEOPETUIECKUMHU MOACITSIMH U pPeaIbHBIMU 00BbEKTaMH;

- OBJAJCHHE YMEHUSIMH SKCIEPUMEHTATbHOW MPOBEPKH BBIIBUTAEMBIX THIIOTES,
pa3paboOTKN TEOPETHUECKUX MOJIENEH TPOIIECCOB/IBJICHHI

OK2. Opranus3oBbsIBaTh COOCTBEHHYIO JESTEIBHOCTD, UCXOS U3 LIEH U CIIOCO00B
€€ JIOCTH)KEHUSL.

OK3. AHanu3upoBaTh CUTYalLUI0, OCYLIECTBIATh TEKYIIUHA U UTOTOBBIN KOHTPOJIB,
OLICHKY M KOPPEKIHIO COOCTBEHHOH AEATEIHHOCTH, HECTH OTBETCTBEHHOCTH 32
pe3yNbTaThl CBOEH PabOTEHI.

KommynukaTusabie YY/{

- pa3BUTHE MOHOJIOTHYECKOW ¥ AWAIOTHYECKON pedH, YMEHHE BBIPaXaTbh CBOU
MBICJIH ¥ CIIOCOOHOCTH BBICITYIINBATh COOECETHUKA;

Hannuue:

-TIOJITOTOBJICHHBIX MPE3CHTAIINI;

- COOOIIEHUI;

-0(hopMIIEHHBIX pedepaToB;
OyKJIETOB;

-Y4E€HHYIECKUX HCCIIEA0BATENIbCKIX
pabor, cBs3aHHBIX ¢ Tpodeccueit
3amura pedeparon




- OCBOCHHUE NPHUEMOB JICHCTBHI B HECTAHJAPTHBIX CHTYAIMSIX;

- (¢opmupoBaHME YMEHHH pabOTaTh B TPyMNIE C BBITOJHEHHEM Pa3IMYHbBIX
COLIMANIBHBIX POJIEH, BECTU AUCKYCCHIO

OK 6. PaGotath B koMaH e, 3pPeKTHBHO 00IIATHCS C KOJUIETaMH, PYKOBOICTBOM.




