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Mporpamma y4ye6HOW gucumnavHbl «MaTtemaTkuKa» cocTaBfieHa Ha ocHose TOC BIMO no
HanpaeneHnto nogrotoskn 05.03.06 3konorma W NPUPOAONONbL30BAHME, YTBEPXKAEHHOMY
npukasom MwuHucTepcTBa o6pasoBaHuA ©n Haykm [OHP ot «20» anpena 2016 r. Ne 455,
3apeructpuposaHHomy B MwuHuctepctee toctuymm AHP o1 04 aBrycrta 2016 r. Ne kb&,
«lMonoxeHna 06 opraHusauuy yyebHOro npouecca B o6pasoBaTesibHbIX OpraHM3aumsax BbICLLEFO
npoteccnoHanbHOro obpasoBaHua [LoHeukoin HapogHoit Pecny6nnkn», yTBep>XA4EHHOIO NPUKa3oM
MuHuctepcTBa obpasoBaHMa M Hayku OHP «30» oktabpa 2015 r. Ne 750 (C U3MeHeHUAMMU U
[IONONHEHNAMM), Y4YeOHbIX MAaHOB MO HanpaeneHMo noarotoBkn 05.03.06 3konorms u
npupogononb3oBaHne (hopMbl 06YYEHMA: OYHas, 3a04yHasd), YTBEPXAEHHbIX Y4yeHbiM CoOBETOM
YHusepcutetra ot . .201 r., npoTOKO Ne

Pa3paboTuuKk:
Jou., K.¢b.-M.H., Kaeapbl BbiCLLEN MaTeMaTUKN
N METOAUKWN NpenojaBaHnUa MmaTeMaTuKu A.B. 3bI3a

Mporpamma y4yebHOW AWCUMNAWHBI  YTBEPXAEHAa Ha 3aceflaHMM Kadeapbl BbICLLEN
MaTeMaTUKN 1 METOAMKN NpenofaBaHna maTemMaTuKu
MpoTokon Ne 5 oT «08» gekabps 2016 r. ly
3aBeayrowmii Katheapoli e i . Ckaa

MporpamMma  y4yebHOW  AucCuMNAMHBI  0fo6peHa Yy4yeOHO-METOAMYECKOW  KOMUCCUeit
(hakynbTeTa MaTEMATUKN N MHPOPMALMOHHbBIX TEXHOMOT U
MpoTtokon Ne 4 oT «15» gekabps 2016 T.
Mpepfcepatens y4ebHO-METOANYECKOM
KOMMCCUU BMONOrMYeckoro gakynbTeTta E.B. MpokoneHKo



1. O6nacTtb NPUMEHEHUS N MEeCTO AMCLUUN/INHBLI B y4eGHOM npoLecce

YuebHas aucumnanHa «MaTemaTMKa» OTHOCUTCA K AucUMNAMHaM 6a30BOM  4acTw

npogeccrnoHansHoOro 610ka.
Copep>kaHune SUCLUNINHBI ABNAETCA NOTUYECKUM MPOLO/DKEHNEM COAepPXaHUa ANCLUMINH:
anrebpa M Havana maTemMaTU4ecKoro aHanu3a, reomeTpus (Ha YpPOBHE CpedHel LWKOMbl) U

(hOpMMpPYET OCHOBY [NA OCBOEHWA AWUCUMNAWH:  (u3nNKa;, 6uodusnka; MaTemaTuyeckoe
MoZenupoBaHue 6UONOTMYECKUX MPOLLECCOB.
2. CTpyKTYypa gUCcUUnInHbI
XapakTepucTuka y4ebHom AUCUUNANHbI
O6pas3oBaTe/ibHbli YPOBEHb: 6akanasp
HanpasneHve nogroToBku 05.03.06 3konorva v NPUPoLONoNbL30BaHNe
Mpodhunb o6Lni
KonuuecTtso cofepxaTe/ibHbIX MOAY el 4
(Tem)

AucumnnvHa 6a30B80i# / BapuaTUBHOM YacTu
obpa3oBaTesibHON Mporpammbl
®opMbl KOHTpONA

Bas3oBas 4acTb NPO(ECCUOHANLHOrO 6/10Ka

2 MOAYNbHbIX KOHTPOAA, 13a4eT, 13K3ameH
04YHasa hopma 3a04yHas hopma
0by4yeHUs Ha 6asze i 0byyeHun Ha base

lMokasaTenu
00 (oomy O (copaun) (o)
KonnyecTso 3a4eTHbIX eAnHUL, (KPeamTOoB) 2
fo4 NOATrOTOBKM 1
CemecTp 1,2
KonnyectBo yacos L&
- IEKUMOHHbIX 32
- NPaKTUYeCKMX, CEMUHAPCKNX 64
- nabopaTopHbIX
- CaMOCTOATENbHOM paboThbl 30
B T.4. UHAMBMAYaNbHOE 33JaHne

HepnenoHoe KONMYECTBO Yacos, 11,3

B T.U. aygnUTOpHbIX 4,2
OCO - obuee cpegHee obpaszoBaHue
CIMO - cpegHee npodeccnoHanbHoe 06pasoBaHme
BIMO - BbIcLLee NpoeccuoHanibHoe o6pa3oBaHue
3. OnvcaHne gUCUUNNNHBI

Llenn n 3agayu
Llenb - wW3y4yeHME OCHOBHbIX MeTOAOB BbICLWIEA MaTemMaTUKU, HeoOXOAUMbBbIX ANs

NPOXOXAEHUA KypCOB (U3NKK, MaTeMaTUYecKux MeToAoB B OMONOTMM M APYrux O6WmMX u
cneumanbHbIX AUCLUMANH, a TakKXKe MNOAr0TOBKA K CaMOCTOATE/IbHOMY W3YYeHWI0 Tex pasfenos
BbICLLUEA MaTeMaTWUKW, KOTOpble MOryT [AOMOSIHUTENbHO MNPUIOAUTHCA B MPaKTUYECKOW U
nccnefoBaTenbCKon paboTe cneyuanncty-ouonory.
3agauu:
5 03HaKOMWUTb CTY[EHTOB C OCHOBaMW MaTeMaTuW4yeckoro annapaTta, HeobxoguMmoro
ANA pelleHns TeopeTUYeCKNX N NMPaKTUYECKMX 3ajau;



S pas3BuUTb IOFMYECKOE ¥ aNropUTMUYECKOE MbILLEHNE;
*S MOBbLICUTbL 06W WA YPOBEHb MaTeMaTUYECKON KyNbTypbl CTYLEHTOB;
S cdopmMupoBaTh HaBbIKM MaTeMaTUYeCKOr0 UCCNeA0BaHNSA NMPUKIaHbIX BOMPOCOB.

TpeboBaHUA K pe3y/nbTaTaM OCBOEHUA LUCUMMMHBI: NPOLECC U3YYeHUS AUCLUNINHBI
HanpaBfeH Ha (POPMUPOBaAHWE 3/IEMEHTOB CAeAyHLUIMX KOMMeTeHUWn B cooTBeTcTBUM ¢ TOC
BINO no gaHHOMY HanpaB/ieHW0 NMOArOTOBKM (CneumanbHOCTH):

a) 06wekynbTypHbIX: (OK):

- CNOCOOGHOCTbIO K KOMMYHMKAaUWW B YCTHOW M MUCbMEHHOI (opMe Ha PYyCCKOM MU
MHOCTPaHHOM fi3blKaX AN pPelleHns 3a4a4 MeX/IMYHOCTHOTO Y MEeXKY/IbTYPHOro B3avMOAeiCTBUSA
(OK-3);

- cnocobHocTblo paboTaTb B KOJ/IEKTMBE, TO/IEPaHTHO BOCMPUHMMAA CcoLManbHbIe,
3THUYECKMe, KOH(eCCUOHaNbHbIe 1 KyNbTypHble pasnnumsa (OK-4)

- CMOCO6HOCTLIO K CamoopraHusauumn n camoobpasosaHunio (OK-5);

6) obwenpodeccnoHanbHbiX (OMK):

- BfafeHnem 6a30BbIMU 3HaHWAMM B 06/1aCTM (PYHAAMEHTa/lbHbIX pa3fesioB MatemMaTuKu B
obbeme, He0O6XOAMMOM A1 OCBOEHWA MaTemMaTUYyecKoro annapara 3KOMOTMYECKUX Hayk,
06paboTKM MHpOPMALIMKM U aHaNU3a AaHHbIX MO 3KOM0rnn 1 npupoaononb3osaHmio (OMK-1);

- BnageHnem 06a30BbIMU  3HAHUAMU (YHAAMEHTANbHbLIX pa3fefioB  (U3NKU, XUMUKM ©
6vonorum B 06bemMe, HeOOXOAMMOM [A/15 OCBOEHUS (PU3NYECKMX, XUMUYECKUX U OUONOrMYECKUX
OCHOB 3KONOTMN Y NPUPOAOMNO/b30BAHUA; 3HAHUAMU O COBPEMEHHbIX AUHAMMUYeCKUX npoueccax B
npupoge u TexHocdepe, O COCTOAHMM reocdep 3emnun, 3KOMOTMKA W 3BOMKOUMKM GBUOCHEPSI,
rnobanbHbIX 3KOMIOrMYecKUX npobremax, a TakKe MeTofaMy XMUMMWUYECKOro aHanusa, otbopa
aHanmsa reonorMyeckux W 6UONOTMYecKUX npob, HaBblIKaMU WAEHTUPUKALMM WU ONUCcaHUA
6uonornyeckoro pasHoo6pasnsi, €ero OUEHKUM COBPEMEHHbLIMW MeTOAaMW  KONUYECTBEHHOW
06paboTku nHpopmaumn (OMNK-2);

- CNOCO6GHOCTLIO pellaTb CTaHA4ApTHble 3afayy NpPo(ecCMoHaNbHONW [eATeNlbHOCTU Ha
OCHOBE MHMOpPMaUMOHHOK N 6ubAMorpagmyeckon KynbTypbl C MPUMEHEHUEM WH(OPMaLNOHHO-
KOMMYHWKAUMOHHbIX TEXHOMOTMA W C YYEeTOM OCHOBHbIX Tpeb6OBaHWA WHKHOPMAaLVOHHON
6esonacHoctu (OMK-8).

B) npodeccuoHanbHbiX (MK):

negarorvyeckas feATe/IbHOCTb:

BNafjleHMeM  HaBblkamMu  npenojaBaHus B 06pas3oBaTeflbHbIX  OpraHu3auusx,
npoceeTuTenbcKol paboTsl (MK-10).

B pesynbTaTe nsydyeHnsa y4ebHON AUCUUNANHBLI CTYAEHT LOJSKEH:

TpeboBaHMA K pe3ynbTaTaMm OCBOEHUS AUCLUUNMAUHBI: Tlpouecc M3yyeHUs AUCUUNAWHBI
HanpaBfeH Ha (DOPMUPOBaHWE 3/1IEMEHTOB CAeAyHOLIMX KOMMeTeHUuiA B cooTeeTcTBUM ¢ TOC
BIMNO no gaHHOMY HanpaefeHUIO NOATOTOBKM (Npodusto):

a) 06w ekynbTypHbIX (OK):

CNOCOBHOCTb K MUCbMEHHOW W YCTHOW KOMMYHMKaUWW Ha rocyAapCTBEHHbIX f3blKax,
HaBbIKN KyNbTYypbl cOLManbHOro 1 npoeccuoHanbHoro obweHnsa (OK-5);

CNOCO6GHOCTb K caMoopraHm3auumn n camoo6pasobaHumio (OK-13).

6) obwenpodeccnoHanbHbix (OMK):

CNOCOBHOCTb MPUMeHATb 6a30Bble 3HaHWA (YHAAMEHTa/IbHbIX pa3fenioB MaTemaTuku W
mMaTemMaTU4ecKnux MeTofoB B 6MONOrUKN 415 OCBOEHUA MaTeMaTU4ecKoro annapara 6uonornyeckmx
Hayk (OlK-1);

CNOCOOGHOCTb pelwaTb CTaHAapTHble 3afjayn NpoeccUoHaNbHOW AeATeNlbHOCTU Ha OCHOBE
WH(OPMALMOHHON 1 6UbAMorpadmMyeckon  KynbTypbl C  MNPUMEHEHWEM  UHKHOPMALMOHHO-
KOMMYHUKaLUWUOHHbIX TEXHOMOTMNIA C y4eTOM TpeboBaHWii MH(opMaunoHHon 6esonacHocTh (OMK-2);

CNOCOGHOCTb MPUMEHATb 3HAHUS (PYHAAMEHTANbHbIX Pa3fenoB (U3NKK, XUMUW, HayK O
3emne ana ocBoeHus ocHoB 6uonorun (OMK-3);



B) npoeccuoHanbHbiX (MK):

Hay4HO-MCcCcNefoBaTeNbCKAs LeATENbHOCTb:

Bnafetb 6a30BbIMW MeTOLaMW MEepPBUYHOM MaTemMaTU4eCKON M CTaTUCTUYECKONn 06paboTKu
3KCMNEPUMEHTaNIbHbIX  [aHHbIX; YMeTb aHaau3MpoBaTb W WHTEPrnpeTMpoBaTb MOMYyYeHHble
pe3ynbTaTbl HA OCHOBaHWUW COBPEMEHHbIX NUTepaTypHbIX UCTOYHUKOB (MK-2).

B pesynbTaTe M3ydyeHUs y4eOHOW AUCUUNIINHBI CTYAEHT AO/DKEH

3HaTh:

- OnpepgeneHne onpefenuTtens, MUHopa, anrebpamyeckoro AonosiHeHUs. OCHOBHbIE
CBOICTBa onpeaenuTenei.

- OCHOBHble METO/bl peLleHNs CUCTEM NNHENHbIX ypaBHeHU (CJIP).

- TloHsATME mMaTpuy, U BUALI MaTpul,.

- OCHOBHble MOHATUSA BEKTOPHOI anrebpbl. OnpefeneHne N reoMeTpUYeCKUin CMbicn
BEKTOPHOIO M CMeLIaHHOro Npon3BeAeHNs BEKTOPOB.

- OCHOBHbIe NOHATUSA aHa/IMTUYECKOW reoMeTpMM Ha NI0CKOCTU. PasnnuyHble hOpMbl
ypaBHeHUs NPAMON. Y paBHEHUA HEKOTOPbIX KPMBbLIX BTOPOro NopsfKa Ux CBOWCTBA.

- OCHOBHble NOHATUSA aHa/IMTUYECKOW reoMeTpUM B MPOCTPAHCTBe.

- OnpegenexHve GyHKLMKN, ee CBONCTBA U CNOCOOLI 3ajaHnsA. OnpefeneHne CAOXHbIX U
06paTHbIX PYHKLMWIA.

- OnpepgeneHune npegena nocnefoBaTenibHOCTU, Npejena GyHKUUN B TOUKe, Npejena B
6eckoHe4yHOCTU. MOHATME 1 CBOCTBA BECKOHEYHO MafbiX U 6ECKOHEUYHO 60/bLINX YHKLWIA.
CsolicTBa npeaenos. lMepBblii M BTOPOW 3ameyvaTeNibHblIli Npeaensbl.

- OnpepgeneHne HeMPepPbIBHOCTM (DYHKLUMW B TOUKe. CBONCTBA HEMPEPbLIBHbLIX (DYHKLMWIA B
TOYKE M Ha OTpeskKe.

- OnpeaeneHne Npon3BOAHON, ee TEOMETPUYECKNIA N MEXAHUYECKNIA cMmbicn. MpaBuna
andepeHumpoBaHus. NMpon3BoAHbIE 3IEMEHTaPHbIX PYHKUWA, PYHKLMIA 3afaHHbIX HEABHO U
napameTpuyecku. OnpegeneHne N reoMeTpuYecKnin cmbicn gugdepeHunana.

- OnpepgeneHne Npov3BOAHON N-ro nopsgka. MexaHMYeCKUin CMbICN BTOPOIA NPOVU3BOLHON.

- Teopembl Ponng, NarpaHxa, Kowwu. Mpasuno Slonutana. OnpegeneHne sKCTpemyma
(hyHKLMU, HEOOXOANUMOE U AOCTAaTOYHbIE NPU3HAKK aKCTpeMyma. OnpeaeneHne NHTepBasioB
BbIMYK/IOCTU rpagKa BBEPX U BHU3, ToUek nepernba. HeobxoAanMble n joCTaTOYHbIE YCNOBUA
MOHOTOHHOCTW (PYHKLMW, BbINMYKNOCTU rpaduka. MNMpaBnio HaxoXaeHns Hanbosbliero v
HaVMeHbLUEro 3HavyeHnin PyHKLUUN andgepeHLMpoBaHHbIX Ha 0Tpeske. Cxema NOHOro
nccnefoBaHna PYHKUNUN.

- OnpegeneHue GyHKLMKN OBYX NepeMeHHbIX. OnpefeneHne YacTHOM NPOU3BOLHONM
(hYHKLUMKM ABYX NepeMeHHbIX. [paBnno auddepeHunpoBaHNS HESBHOW PYHKLNN.

- OnpepgeneHune akcTpemyma QYHKLMKN 4BYX NepeMeHHbIX. HeobxoAnmoe 1 JoCTaTOuHOe
YC/OBWE CYLLECTBOBAHMA IKCTPeMyMa PYHKLMUMN ABYX NEPeMEHHbIX.

- OnpegenexHvie nepBoo6pa3HoOi U HeonpeLeneHHOro MHTerpana, Ux ceoicTea. Tabnuuy
WHTEerpanos.

- OCHOBHble METOAbl MHTErPUPOBAHNA: 3aMeHa NepemMeHHON, UHTErpUpoBaHNe No 4acTaMm,
MHTEerpmpoBaHune payuoHabHbIX Ap006ei, NHTErpupoBaHNe TPUTOHOMETPUYECKNX PYHKLMNIA 1
BbIP@XEHWU, coflepXalunx pagnkansbl.

- OnpegenexHvie onpeaeneHHOro nHTerpana. FeoMeTpnYecKnin CMbICN OnpeseneHHoro
nHTerpana, ero ceoictea. ®opmyny HetoToHa-J1elibHMLA.

- ®opMynbl BbIYUCNEHUA NNOLWAAEA KPUBONUHENRHBIX UTyp, ANVH YT, naowagen
MOBEPXHOCTEN 1 06BHEMOB Tesl BpaLleHus.

- OnpepgeneHne HeCOBCTBEHHbIX MHTErPasnoB, X Knaccugukauuio.

- OnpepgeneHne guddepeHumansHoro ypasHeHma (4Y) n 3HadyeHne ero. Teopema o
cylecTBoBaHUN pelleHuns 3agaun Koww ang (4P) 1-ro nopsgka. OCHOBHble Tunbl AP 1-ro
nopsafka, MeToAbl UX peLleHns.

- OnpepgeneHve NMHERHOrO OLHOPOAHOIO N HeogHopogHoro AP 2-ro nopsgka. CTpyKTypy
o6Lero peweHna ogqHOPOAHOIO U HeogHopogHoro AP.



YMeThb:

- Bbluucnatb onpegenutenn 2-ro M 3-ro MNopsigKoB, pellatb CUCTEMbI  JIMHENHbIX
YPaBHEHWIA, pellaTh NPOCTeLNe MaTPUYHbIE YPaBHEHNS.

- TpuUMeHATb BEKTOPbI K PeLUeHN0 reOMeTPUYECKNX N (PU3NYECKUX 3ajau.

- PewaTb OCHOBHblE 33fa4y aHaIMTUYECKONW FeOMETPUM Ha MIOCKOCTU U B NPOCTPAHCTBE
(cocTaBnsATb ypaBHeHUs (Uryp, HaxoAuTb MepecevyeHne (Uryp, yctaHaBAuBaTb MX B3aMMHOE
pacnonoxeHue).

- Bbluncnate npoctble npegenbl PYHKLMM B TOYKE C MOMOLLbH MCKYCCTBEHHbIX MPUEMOB,
MepBOro ¥ BTOPOr0 3ameyvaTeslbHbIX MNPefenoB, 3KBMBAIEHTHbIX OGECKOHEYHO Manbix, npasuna
NonwnTtans.

- OAwnddepeHunpoBatb QPYHKUUM OAHOW NEpPEMEHHON. [1puMMeHATb MNPOWU3BOAHYI ANS
nccneqoBaHns PYHKLUMIA U NOCTPOEHUSA UX rpadnKoB.

- HaxoguTb YacTHble NPOU3BOAHbIE PYHKUUN ABYX NepeMeHHbIX. HaxoanTe NpubimKeHHoe
3HaueHue yHKUMK C NoMOLbIo anddepeHumana.

- WHTerpupoBaTb (YHKUMW METOAOM 3aMeHbl MNEPeMEHHON, N0 4acTam. Bbluncnatb
Heco6CTBeHHbIe MHTerpansl 1poja.

- TpuMeHATb onpefenieHHbI MHTerpan Aas BblYUCNEHUA NAowagert NAOCKUX guryp, 4JvH
Ayr, 06bemMOB 1 NaoLwajein MOBEPXHOCTEN Ten BpaLleHus.

- Pewatb npocTteiiwume AP 1-ro nopsgka, NWHelHble OAHOpPOAHble AP € MOCTOSHHbIMU
KoaphuumeHTammn, NUHeliHble HeofHOPOoAHble [P ¢ MOCTOAHHBLIMW KO3P(MLMEeHTaMU C npaBoWi
4acTblo CreynanbHOro Bunaa.

- CocTtaBnaTb MaTeMaTMyeckne mMogenn 6Monornyeckmnx nNpoLeccos;

- WHTepnpeTnpoBath - NEPeBOANTL (POPMasM30BaHHYIO MH(OPMALMIO B APYTYH0 3HAKOBYHO
CMCTEMY; M HAo60pOT, NepeBOAUTbL 00paboTaHHYH 3HAKOBYK WHGOPMALMI0O B BWJ BHELUHUX
npoueccoB (NpakTU4YeCcKoe OCYLLECTBNEHNE).

- Wcnonb3oBaTb MaTemaTM4yeckme MeTodbl B cbope wuHdopmauun, ee 06paboTke u
npeLCcTaB/ieHNs B MPOrHO3MPOBaHUN Pe3ynbTaToB UCCnefyeMblX 6M0N0rMYecKnX npoLeccos.

BnageTs:
- COBpeMeHHbIMM MeToLaMn MaTemMaTUyecKoro MOJe/IMpoBaHuS.
- MeTogamun NpOrHo3MpoBaHUA COCTOSHUSA OKPY>XXatoLL el cpelbl.

4, Cogep>xaHue AUCUMNAMHBI U HopMbl OpraHusaLmnm y4ebHOro npotecca

MopsAaKoBbIA HOMeEp

KpaTkoe cogep>xaHune TeMbl
n Tema

Cogep>KaTefnbHblii MOAgYNb 1. DNeMeHT bl TMHEWHON anrebpbl. I1eMEHT bl
aHanMTMYeCKOWN reoMeT pun.

Tema 1. OnemeHTbl  [paBUi0 packpbiTUS ONpefenuTens BToporo nopsagka. CeoicTBa

NUHenHoW anrebpbl.  onpefenuTeneil. OnpefenuTenn TpeTbero nopsagka. MoHATME MaTpPULbI.
Bugbl matpuy n ux csoicTBa. JIMHelHble onepauun Hag maTpuuamu.
dopmyna npoussefeHns ABYX MaTpul. AHanU3 CUCTEM JIMHEMHbIX
anrebpanyecknx ypaBHeHuii. MeToa Kpamepa. Meton [aycca.
OAHOPOAHbIE INHEHbIE CUCTEMbl YPaBHEHWIA.

Tema 2. BekTopHaAs  BekTtopbl B CKUCTEMe KoopauHaTt. CkanfgpHOe npou3BefieHne [ABYX

anre6pa. BEKTOPOB. BekTOpHOe npou3BegeHue [BYX BEKTOPOB. BbluncneHums
CMELUaHHOro NPoun3BeLeHNs TpexX BEKTOPOB.
Tema 3. MoHATME O [eKapTOBOM CUCTEMY KOOPAMHAT Ha MAOCKOCTM U B
AHannTunyeckas npocTpaHcTBe. Buabl ypaBHeHU npsiMbIX Ha niaockocTn. OnpepeneHne
reoMeTpusa Ha yrna mexagy npambimu. O6Llee ypaBHeHWe naockocTu. OnpefeneHue
MI0CKOCTMU U B yrna mexay niocKoCcTAMU. Y paBHeHUe NpsiMOil B NPOCTPaHCTBE.

MpocTpaHCTBe.






Cogep>kaTenbHblii Mogynb 2. MpounssogHasn v guddepeHymanbl. NpUMeHeHWe NPOU3BOAHON U

Tema 4. Teopus
npeaenos

Tema 5.
HenpepbIBHOCTb
hyHKUMN.
OvipepeHuymanbHoe
ncumncneHve
(PYHKLMWN OLHON
nepemMeHHol

A depeHunanos.
®PyYyHKUMA  OAHOW  MepeMeHHOW, cnocobbl  3afaHus  PYHKUWNA,
Knaccupumkaumm  YHKUUK,  MOCTPOEHWE  rpaUKOB  OCHOBHbIX
afleMeHTapHbIX (YHKUWA. [pegen nocnefoBaTe/ibHOCTM, CBOMCTBA

NpeMenoB, HEOMpefeneHHOCTM Buga M— foo—oo?!. Mpeaen

\O 0)

(yHKUMK. BbluncneHne npegena QyHkuuu. TlepBblii 1 BTOPOWA
3aMevaTefibHblli npefenbl. BECKOHEYHO Manble 1 6eCKOHEYHO 60/blune
(OYHKUMKN. TpaduKkyM OCHOBHbLIX 3N1eMEHTapHbIX (DYHKUMIA. ocTpoeHmne
rpahuKoB PYHKLNI C NOMOLLLbIO FEOMETPUYECKUX MPe06pa3oBaHmid.
HenpepbIBHOCTbL (hYHKUMM N KNaccuukauma Touek paspbiBa QyHKLUN.
Mpoun3BogHas (YHKLMM OAHOW NepemMeHHON. [eoMeTpuyeckuii 1
(hn3nyeckuii CMbICA NPON3BOAHOIA. Tabnuua  NPOU3BOAHbBIX
anemeHTapHbIX QyHKUWA. OnpegeneHune auddepeHymnana GyHKLMK.
Mpasuno Slonutans.

Copep>kaTenbHblii Moaynb 3. MpuMeHeHUe AudhepeHLManbHOro NCYNCNEHNS ANs
nccnefoBaHnsa PyHKUMIA. PYHKLMM ABYX NepeMeHHbIX. HeonpeaeneHHbIn MHTerpan.

Tema 6. NMpumeHeHne
anddpepeHUManbHOro
ncyncneHna ons
nccnefosaHnA
DYHKLNA.
Tema 7. DYHKUMNYU
HECKOJIbKUNX
NMepemMeHHbIX.
Tema 8.
MHTerpansHoe
ncuncneHue.

MOHOTOHHOCTb (pyHKUMKW. ViccnefoBaHne PYHKLMW HA 3KCTPEMYM.
HanbonblHe, HavMeHbLUee 3HaYeHUA PYHKUUN. ACUMNTOTbI KPUBOWA.
Cxema uccnefosaHus GyHKLMW 1 MOCTPOEHME ee rpafmka.

MoHATNE O PYHKLUMN MHOTUX NepeMeHHbIX, YaCTHble NMPON3BOAHbIE,
rpagueHT yHKUMK, NccnefoBaHUsA Ha IKCTPEMYM (DYHKLUWN 4BYX
nepemMeHHbIX. 3afjava nHTepnonaumm. MeTos HaMMeHbLLINX KBAApPaToB.
MoHATME NepBOO6Pa3HON PYHKLMM 1 HeONpPeLeNEHHOMO MHTerpana.
Tabnnua 0CHOBHbIX UHTErpasos. MeTofbl UHTErPUPOBaAHUA: METOS
HenocpeLCTBEHHOr0 UHTErpMpPoOBaHNA, MeTOA NOACTAHOBKY,
NHTerpmMpoBaHme no YyacTaMm. MIHTerpupoBaHue paymMoHanbHbIX
(OYHKUMNIA N HEKOTOPbIX TPUTOHOMETPUYECKUX (DYHKLNIA.

Cogep>kaTenbHbli Mogynb 4. OnpeaeneHHblil nHTerpan. AudepeHumanbHble ypaBHEHUS.

Tema 9.
OnpeAeneHHbl
NHTerpan u ero

NpUMeHeHMe.

Tema 10.
OnddepeHynanbHble
ypaBHeHUs

MoHATNe 06 MHTerpanbHbIX cymmax PumaHa. VIHTerpan ¢ nepemeHHbIM
BEPXHUM npeaenom. OnpefeneHHblin nHTerpan. ®opmyna HolOTOHa-
NenbHnua. MeToa NOACTAHOBKM Y MHTETPUPOBAHMSA MO-4aCTAM B
onpefeNieHHOM MHTerpane. FeOMeTPUYECKUA CMbICN UHTerpana.
Bbluncnenue nnowageit n 06beMOB C NOMOLLbIO Bbl- ONpPeLesIeHHOro
nHTerpana. HecobCTBEHHbIE MHTErpasbl Nepsoro poja.
OvddepeHynanbHble ypaBHeHMs nepsoro nopsagka. 3agada Kowww.
OvddepeHynanbHble ypaBHEHUS C pa3fefiaioWwmMMncs nepeMeHHbIMN.
OAHOPOAHbIEe U NTNHElHbIe AU depeHLnanbHble ypaBHEHNS.
OvddepeHumanbHble ypaBHeHUS BbICLUNX MOPAAKOB. AunddepeH-
LnanbHble ypaBHEHUWSA, KOTOPbIe AOMYCKaT MNOHMXEHVE NopsaaKa.
JNTnHeHble 04HOPOAHbIE N HEOLHOPOAHbIE AnDdepeHLanbHble
ypaBHeHNs BTOPOro nopsijKka ¢ MoCTOAHHbIMU KO3WMPULMEHTAMN.
MeTog Bapuaumm Npon3BOSIbHOM NOCTOAHHONM. PeweHune 3agaun Kown
ANA INHEAHOro0 HEO4HOPOAHOTO AN (epeHLManbHOro ypaBHeHNs
BTOPOro nopsjKa ¢ NOCTOAHHbIMM KO3 PULNEHTAMN.



TemaTuyecknii nnaH

CopepxxatenibHblA Moaynb 1. D/1eMeHTbl IMHEHON anrebpbl. S1eMeHTbl aHAIMTUYECKOW FreoMeTPUN.

HasBaHusa KonnyectBo 4acoB
cogepxatenbHbIX OuHas ¢opma 3ao4Has opma
MOAyfel 1 Tem Ha 6a3e obLlero cpefHero Ha 6a3e CIO Ha 6a3e BINO
obpasoBaHUs
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WHAMBUAYyasibHas
pa6ota

Tema 1. 9NeMeHThI

o 18 4 4 5 5
NIMHEHOW anre6psl
Tema 2. BekTopHas 1 4 4 ) )
anrebpa
Tema 3. AHannTu4yeckas
reomMeTpua Ha NaockocTu n - 22 6 6 5 5
B MPOCTpaHCTBE
MToro no cogep>kaTesib- 52 14 14 1 12

HOMY Mmoaynio 1
CopepxartefibHblil MOAynb 2. MNponssogHas v guddepeHunanbl, N PUMEHEHUC MPON3BOAHOW 1 AnddepeHLnanoB

Tema 4. Teopua npegenos 26 8 8 5 5
Tema 5.
OndhepeHymnansHoe 30 10 10 5 5

ncuncneHne QyHKLUnmn
OZlHOTO aprymeHTa
MToro no cogep>kaTesb-

56 18 18 10 10
HOMY MOAY/0 2



( C ;

CopepkaTenbHblil Moaynb 3. MpuMeHeHMe AUPHEPCHU Nab HOKO UCUHUCNIEHUA AN UCCNEA0BAHUA (DYHKLUNA,
®YHKUMM ABYX NepeMeHHbIX. V con [A0AENEHHbIA nHTerparn.

Tema 6. MNpumeHeHne
AndepeHLmansHoro
ncuyncneHns ang
nccnefoBaHns yHKUMIA.
Tema 7. DyHKUNU
HECKO/IbKUX MepeMeHHbIX.
Tema 8. iHTerpanbHoe
ncyncrneHue.
MToro no
cofep>kaTenbHoOMY 38 18 10 10

Mogynio 3

14 4 5 5 n

CogepXxaTefbHblii MoAynb - . OnpefeneHHbln nHTerpan. AuddepeHumnansHble YpaBHeEHUS.

Tema 9. OnpegeneHHbIN
WHTErpan n ero 16 6 5 5
npuMeHeHwue
Tema 10.
AngdepeHuymansHble 18 8 3 7
ypaBHEHUS.
MToro no
cofiep>KaTe/lbHOMY 34 14 8 12
Mogaynwo 4
BCEIo 180 32 64 40 44
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10

MeToAanYecKNe pPEKOMeHZauUM ANs NPOBefeHUs N1abopaTOPHbIX, MPaKTUYECKUX W

CEMMHAPCKUX 3aHATUI coaepXKaTcst B yUeOHO-MeTOANUYECKOM KOMMIeKCe AUCLUUNINHbI

6.

MeTognyeckne peKoMeHjaLuuyM no opraHusaumMm caMmocTOoATeNIbHOM paboTbl CTYAEHTOB

cogepykaTcsl B y4e6HO-MeTOANYECKOM KOMM/IEKCe ANCLUMNTAHDI.

10.
11.
12.
13.

14.

15.
16.

17.

18.

19.

20.
21.

22.

MHanBmayanbHble 3aflaHNS COAepXKaTcsi B MeTOANYECKMX YKa3aHUSX.

KOHTpO/bHbIe BONPOCHI K MPOMEXYTOYHOM aTTecTauum

Onpegenntenn BTOPOro nopsgka, CBoOMCTBa onpegenutenein. Onpegenntenn TpeTbero nopagka.
BbluncneHue onpegenuteneid, pa3noxeHue onpesennTens no anemeHTam CTPOK U CTON6LOB.
AHann3 CUCTEM anrebpanyecknx ypaBHEHWU. PelleHMe NMHERHbIX CUCTEM ypaBHeHuWiA. MeTof
Kpamepa.

PelleHne NNHeRHbIX CUCTEM ypaBHeHW A meToaoM [Faycca.

MoHATUE O LeKapTOBON CMCTeMe KOOpPAMHAT Ha NJ0CKOCTU M B NPOCTpaHcTBe. [/MHa 0Tpeska,
[eneHne 0Tpe3ka B JaHHOM OTHOLLEHUN.

MoHATMe %BekTOpa. ApudMmeTnyeckme [eicTBUA Haf BekTopamu. CBoOliCTa BEKTOPOB.
OnpegeneHne yrna Mexay BeKTopamu.

CkansipHoe, BEKTOPHOE W CMellaHHOe TMpPOWU3BEJEHUS BEKTOPOB (OMnpejesieHne, OCHOBHbIE
thopmynbl).

MpAmas NMHMUA Ha NAOCKOCTU. TUMNbl NPAMbIX.

HaxoxpgeHue ypaBHEHUS MNPAMOM, MNPOXOAALEN 4epe3 [Be TOUKW, Yron Mexnay AByMs
NpAMbIMU.

OObLiee ypaBHEHME MIOCKOCTU, YION MEXAY ABYMS NJOCKOCTAMMU.

HaxoxaeHune ypaBHeHUs NI0CKOCTU, MPOXOAALLEA Yepe3 TPU TOUKM.

®YHKUMM Of4HOM NepeMeHHOM, onpefeneHne, cnocobbl 3agaHusa. O630p OCHOBHbIX
3NeMeHTapHbIX QYHKLMWINA.

MocTpoeHne rpaMKoB SIMHENHON, KBaAPaTUYHON, APOBHO-NNHENHOW (YHKLMIA. HaxoxaeHue
nx 06/1acTn onpegeneHuns.

Mpeobpa3oBaHne rpaPUKoOB 3MEMEHTapHbIX QYHKUNWA. [1oCTpOoeHUEe rpaPuKoB QYHKLMWIA

VAR y - £ (v DE(H) y =*f(x)>y = (b )-

Mpepen nocnefoBatenbHOCTM. TeopeMa 0 Npefenax, CBONCTBaxX Npesenos.
HaxoXaeHue npefenoB MocnefoBaTeNbHOCTe. PackpbiTue HeonpeaeneHHocTei Tuna

, (00 —00).
vecoy

MepBblil 1 BTOPOI 3aMeYaTefibHble Npeaenbl.
PackpbiTue HeonpeaeneHHOCTel Tuna (1°°), (®°)*

HenpepblBHOCTb (PYHKLUWIA B TOYKE WM Ha MHOXeCTBE. JIEBOCTOPOHHME W MNPaBOCTOPOHHWE
npeaenbl QYHKLWIA.

Pa3pbIBbl NEPBOro U BTOPOro poja, ycTpaHeHHbIe PaspbiBbl.

OnpegeneHne nNpou3BOAHON. [eoMeTpUYECKUA U (PU3NYECKUIA  CMbICA  MPOM3BOAHON.
MpowusBofHas NpPon3BeAeHns, CYMMbl, YaCTHOTO (PYHKLMIA.

Tabnuua Npoun3BOAHbLIX OCHOBHbIX 3/1eMEeHTapHbIX PYHKUWUA. OuddepeHUnpoBaHNEe CMOXHbIX

(YHKL WA,



23.
24,

25.

26.

27.
28.
29.

30.

31.
32.

33.
34.
35.
36.
37.
38.

39.
40.

41.

42.

9.

Onpegenernne guddepeHumnana pyHkuuun. Mpasuna gudpdepeHLnpoBaHms.
Mpasuno JSlonutana AN BblYUCAEHUA NPefenoB (YHKUMIA, cofepXalwmux HeonpeneneHHOCTb

J1
TMNoB M wm (§
o

MpumMeHeHne  npasuna  Jlonutand  ANA  BbIYUC/EHUS  MPefenoB,  COAepXKalyux
HeonpegeneHHocTn tnunos 1°°, 0°, oo°, 0-00, co—Co.

MpuMeHeHWe NPOM3BOLHON AN  UCCnefoBaHUA QPYHKUMKU (HA JIOKaNbHbIA  3KCTPeMyM,
BbIMYK/IOCTb, Meperuno).

ACUMNTOTbI NIOCKOWN KPUBOIA.

CxeMma MonHOoro nccnefoBaHns GyHKLMUM C NOMOLLbIO MPON3BOAHONA.

MoHATME O YHKUMAX ABYX NepemMeHHbIX. HaxoxgeHue obnactu onpegeneHns QyHKUUN ABYX
nepeMeHHbIX.

JloKanbHbIA 3KCTpEMYM (YHKUUK [BYX NepeMeHHbIX. Heobxoanmoe v LOCTATOYHOE YC/I0BUSA
NOKaNbHOr0 3KCTpeMyMa (YHKLUN ABYX NEPeMEHHbIX.

HeonpegeneHHblil nHTerpan. CBOKCTBA HEOMNPELEEHHOIO MHTerpana.

Tabnmua  OCHOBHbIX  WHTErpanoB  3NEMEHTApHbIX  (PYHKLMWIA. HenocpepncTBeHHoe
WHTErpupoBaHue.

MeToAbl UHTETPMPOBAHUA (3aMeHa NEPEMEHHOI, MO YacTam).

WNHTerpuposaHve TPUTOHOMETPUYECKUX (PYHKLUINA.

WHTerpmpoBaHue paunoHanbHbiX Apobeii. MeTof HeonpeeneHHbIX KO3PpMLNEHTOB.

Mpegen nHTerpanbHOM cyMmbl. OnpegeneHHblil nHterpan. ®opmyna HoetoToHa-/1eiibHMLA.
HaxoxgeHune nnowagein n 06-eM0B C MOMOLLbK OMPeeNeHHOro nHTerpana.

PeweHne 3agaun Koww Ans NMHEWHOT0 HEO4HOPOAHOro And(epeHLManbHOro ypaBHeHUs
nepBOro nopsifka. YpaBHeHne ¢ pasfensaiomnmMm nepeMeHHbIMU.

JNInHeliHble ofHOPOAHbIE AU epeHLNaNbHbIe YpaBHEHMSA NEPBOro Nopsaka.

MeToa BapuauuMmM MepemMeHHON Npu peleHUn NUHENHbIX AudgepeHunanbHbiX ypaBHEHWU
nepBoro nopsgka.

PelleHne NUHEWHbIX OAHOPOAHLIX AnddepeHUnanbHbIX YpaBHEHWI A BTOPOro nopsigka ¢
NOCTOAHHbLIMM KO3 PUUNEHTAMMN.

JInHeliHble HEO4HOPOAHbIE YPaBHEHMSA BTOPOro Nopsaka ¢ NOCTOSAHHbIMU KO3 (hULMeHTamu.

Oo6pa3suybl BapMaHTOB MOAY/IbHbLIX paboT

MopynbHasi paboTa Ne 1
BapuaHT No

1 Ecnu B onpeaenuTene n-ro nopsgka Bce CTPOKMU 3aMeHUTb Ha COOTBETCTBYIOLLME CTONBLbI, TO:

1.1. onpegennTenb U3MEHUT 3HaK

1.2. ero BefiIMYnNHa yBenmMyunTCa B 2 pasa
1.3. ero sHayeHune He U3MEHNTCA

1.4. OH OyfeT paBeH HyNtO

1.5. ero senmMynHa ymMeHbLINTCA B 2 pasa

2. BekTOopoMm Ha3blBaeTcs:

2.1. HanpaB/ieHHbI OTPE30K

2.2. COBOKYMHOCTb Harnpas/ieHHbIX OTPe3KOB

2.3. COBOKYMHOCTb HanpaBNeHHbIX 0TPe3KOB OAMHAKOBOMN [/INHbI

2.4. COBOKYMHOCTb O4MHAKOBO HanpaB/eHHbIX OTPe3KOB

2.5. COBOKYMHOCTb HanpasieHHbIX 0TPe3KOB OAWHAKOBOMW A/IMHbI Y OANUHAKOBOIO HanpaB/ieHUs
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Ycnosue napannenbHOCTN ABYX npaAmMbIX IXiy = kx +bX  12'-Y- kX + b2 3agaetca
COOTHOLLEHWEM:

31 &+*2=0
3.2. Kxk2+1 =0
3.3. K =K,
34. K = 1
35 *,-*2=1
PewnTb CUCTEMbI IMHENHbIX YpaBHEHWIA
2Xx-y +z- 5 X+2y +z =0,
a) metogom Kpamepa 3x+2y-z =-1,; 6) meTogom Naycca 3x+5y+2z=0
X- 3y +z =6; 2x +3y +z =0.
3aganbl Toukn: A(1; 1; 2), B(-1; 1; 4), C(2; 1; 1), D(-I; 1, 2).

5.1. NpoBepuTb YCNOBUE KONITMHEAPHOCTW BEKTOPOB ABnCD.

5.2. NpoBEpPUTbL YCNI0BME OPTOTOHANLHOCTN BEKTOPOB AB nCD.

5.3. HaliTM KOCKHYC yrna Mexay Bektopamu ~  LAAN

5.4. HaliTK eAMHNYHbIV BEKTOP BekTopa BC;

5.5. NpoBepuTh YCNoBME KOMMIaHapHOCTK BekTopoB AB, BC, CD.

TpeyronsHuk ABC 3agaH csovmu BepwunHammn: A(1; 2), B(2; 3), C(6; 7).

6.1. HalnTK ypaBHeHMe NPSMONA, cogepalyeli CTOpoHy AB;

6.2. HainTK ypaBHeHue npamoin CAI, cogepallein MeanaHy CTOpoHbl AB;

6.3. HaliTK ypaBHeHUe npsMoli AMb cofiep)kallieil BbICOTY, NPOBeAeHHYIO K CTOpoHe BC;
6.4. HainTn yron mexay npambiMun CAi n AMb

6.5. HaliTM nnowanb TpeyronbHuka ABC.

. OaHbl Tpn BekTopa p =(3;—2;1), q=(-1;1;-2), r=(2;1;-3). HaliTn pasnoxeHne BeKTOpa

¢ =(11;-6;5) no BekTopam p,q,r .

MogynbHas paboTa Ne 2
BapuaHT Ne _

X+1
HalTn TOYKN NoKanbHOro IKCTpeMyMa N aCUMNTOThI (.byHKLI,I/II/I y=——

YKa3aTb MHOXEeCTBO 3aflaHus YHKUUN Z = , 306pa3nTb ero Ha pUCyHKe.

V*2+Y -4

HaiiTn nokanbHble 3KCTPEMYMbl QYHKLUUN Z = —--- yx —y —x+ 8y—17.

HaliTn nHTerpanbl:
a) Jt-—"-dx ; 0)] ; B*) Jarctgxdx .

Haitv nnowagb Gurypbl, orpaHU4eHHON TUHUAMKN Yy = 2X~ —bX + 2, y =5x + 2.

12



13

10. Oo6pasey, 3K3aMeHaLWOHHOIo buneta

JK3aMeHaLuNoHHbI 6uneT No

1 Onpegenvtenn BTOPOro nopsaka, CBOMCTBa onpegenutenein. OnpeaenuTenn TpeTbero nopsaka.
2. Tabnuua Npon3BOAHbIX OCHOBHbLIX 3/IEMEHTaPHbIX (PYHKUUA [OudhepeHUnpoBaHNe CAOXHbIX

(DYHKLMIA.
3. Haiitn ckanspHoe npoussegeHue sektopos OA = (8; 4; —I), OB =(-3; 1 4).

4. MoctpouTb rpadumk QyHkumm / (a) =14 - X2

5. Haiitn npegen 11LLk------------- _
MO 2n+ 7

11. KpuTepuu oueHUBaHUA

Tekylwunit KoOHTponb (wax 100 6annos)

o CopepxatenbH
Copep>xaTe/ibHbll > A P -
= bl MOAY/b 2 2
Moaynb 1 = (max 45 5
0
(wax 55 6anno.) S 6annos) E
5 - . &
s g & 2 s &k g 2
@ o o S ©= o o o o S = e o N
O (e} = © = O \le} = © - =
I @ X T > O < @ x T 4 o
@ S o S = 2 o2 o a o = 3 ® o2 g
|C_> = £ = 4 O =y E < SN = cero
IS ® ~ >3 © P& IS &~ >g B g
T o T ~ TM == =2 3 Q 5 @ 8O = H=Z
To T » T O s 2 ) To ITnhITO S 2 @
> [l n 1 M 1 4 = @© 8 > - n 0 1 4 = © g o
= — | o = = < <t = < o =
=32 o D o P o RN pord ) =
ST EC 2 58 F & S27EC 2 58 3§
g & E EfSg © E®¥ST S E g2 %
% s o = J = Iod s o = J s
~ F 2 S S o T = e 8 =
3+ o
s O g o) S 0O = 3
5
5 15 15 10 5 55 5 10 10 5 10 5 45 100
Texywmii KoHTponb (max 100 6annos.)
. < CopepxKaTtesbH ©
CopepxaTenbHbiii £ 2 Aep e >% 3
8 T bl MOAyNb 4 o oI
mMoaynb 3 a g = (max 45 © g s Bcero
0
(max 55 6annoB) g g g m 8 @

6anno.)
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LLIkana cooTBeTCTBUA 6ann0oB HaunoHanbHo wkane (BAoHHY Ha 1 ceHTabps 2016T.)

Cymma 6annos 3a OLleHKa MO HaLMOHaNbHON LWKane

. OueHka
BCE BUAbl y4ebHOU ECTS

[eATeNIbHOCTH AN19 3K3aMeHa
90-100 A 5 (0TnMYHO)
80-89 B
75-79 | C 4 (xopouwo)
70-74 D 3
60-69 E (ynoBNeTBOPUTENBHO)
35-59 FX 2 (Heyp0BNeTBOPUTENIBHO) C BOSMOXXHOCTbIO MOBTOPHON caayu
0-34 F 2 (HeyLoBNeTBOPUTE/IbHO) C BO3MOXHOCTbIO NMOBTOPHOM caum

npw ycnosumn obsa3aTesibHOro Habopa AOMONHUTENbHBIX 6an10B

12. MartepunanbHo-TexHU4Yeckoe obecrneyeHne y4veb6HOro npouecca. JIEKUMOHHbIE 3aHATUSA
NPOBOAATCS B ay4UTOPUMN, OCHALLEHHOM LOCKOW U MefiIoM.

13. PekomeHgoBaHHafa nuTepaTtypa
OcHoBHas

1 MuwuHopckuii B. M. C60pHMK 3a4ay No BbICLIE MaTeMaTuKe: yyebHOoe nocobue ans BTY30B /
B. M. MuHopckuid. - 15-e u3g. - M. : M3gaTenbcTBo P U3NKO-MaTeMaTUYeCKON NUTepaTypsl,
2010.-336 c.

2. TucbmeHHblW  O. T.  KOHCMEKT feKuuin no BbiCWen matemMatuke: nonaublii kypc / A. T.
MucbmeHHbIn. -4-e un3g.-M.: Alipuc-npecc, 2006-608 c.

3. 3bi3a A.B., TumoweHko E.B. 3yuyaem OCHOBbI Bbiclleld MaTeMaTukn (Moaynb 1). - YuyeGHo-
MeTofMYecKoe nocobue Ana CTyAeHTOB 6MONOrMYecKnX cneuymnanbHocTen. JoHeuk.: Hoynmngx,
2010.- 102 c.

4. 3bi3a A.B. MN3yyaem OCHOBbI BbICLWIEA MaTemMaTukKu (Moaynb 2). - Y4yebHO-MeToAuYeckoe
nocobue ans CTyaeHTOB GMONOTMYECKMX CheumnanbHOCTeRn Knaccuyecknx yHusepcutetos / A.B.
3bi3a, E.B. TumoweHko. - Xaptos.: Bug-so HTMT, 2015. - 179 c.

JononHnTeNnbHas
1 bepwmaH '.H CO6OpHMK 3afjay No Kypcy MaTtemaTM4yecKoro aHanmsa: Y4yebHoe nocobue Aans
By30B. - 20-e n3g./ ' .H. bepmaH. - M.: Hayka, 1985. - 383 c.
2. Tetpocan J1. A., 3axapos B. B. Marematnuyeckme mogenu B 3konoruun//1. A. lNMeTpocsH,
B. B. 3axapos. — CI16.: N3a-80 CM6Iy, 1997. — 256 c.
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3. Mpwuceacbknii KO. T. CtaTuctmyHa o06pobKa pe3ynbTaToB OGHONYHUX eKCnepumeHT1s/
FO.IM.Mpuceacbknin. - AoHeubk: 4A4Y, 1999. - 210 c.

4. Cmut . M. MaTemaTuyeckume naen B 6uonoruun: [c 3agadyamu u otsetamm]: MNep. ¢ aHrn.: 2-e
n3a., ctep / Mog pea. HO. W. TunbgepmaHa. — M.: KomKHura; URSS, 2005. —m179 c.

5. MHhopmaynoHHbIe pecypcel
http://lwww.unicyb.kiev.ua/MMEDIA/reports/TaisiaNazarenko/index.ntm - 2nekTpoHHas
6nbnmoTeka maTeMaTU4eCKON NUTepaTypsbl;
www.amazon.com - 6a3a AaHHbIX KHUT M0 MaTeMaTUKe:

WWW.eir.ru - cait o6pa3oBaTe/ibHbIX 3/1eKTPOHHbIX U3LaHWIA:

WwWw.exponenta.ru - PocCUiCKNA 06pa3oBaTeibHbIA MaTEMATUUYECKWIA CaiiT.
http://school35.ucoz.ru/grapher/grapher e.htm - MocTpouTens rpayMkoB QyHKLWIA:
http://matesha.ru/kramer.php - PelleHune cucTembl IMHENHbIX YpaBHEHUI MeTofoM Kpamepa
http://www.webmath.ru/web/progl3 l.php - PeweHne cucTembl NMHERHbIX YpaBHEHWUIA
meTogom [faycca

S http://mathserfer.com/math/task.php?tname=detmatr - BbluucneHne onpegennTenei
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Pabouas nporpamMMa paccMOTpeHa W nepeyTBepXeHa Ha 3acefaHun Kageapbl BbiCLUel
mMaTeMaTUKM 1 MeTOAWKM npenofaBaHuUA C u3MeHeHuamun (6e3 m3MeHeHwuin) Ha 201J? rog.
MpoTokon 3acefaHna kapeapsl Ne J1 ot /Y €9 4.
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