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1 leau u 3axa4u U3y4YeHHs1 AU CIUTITHHBI (MOIYJIs1)

1.1 llean ocBOeHUs TUCHUILIHHBI

OcBoeHHE OCHOBHBIX BO3MOXHOCTEH  YHUBEPCAJIbHBIX COBPEMEHHBIX I1aKETOB
komnbloTepHoi MatemaTuku MathCad u Maple, mupoko npuMmeHsomuxcst aas o0paboTku
pe3yJIbTaTOB MaTeMaTHUECKUX M (U3MYECKMX HKCHEPUMEHTOB U IS MOJCIUPOBAHUS
pa3HOOOpa3HbIX MPOLIECCOB; YMIyOJEHHOE HM3YyYEHHE M OCBOEHHUE CTYACHTAaMH YHCIEHHBIX
METOZOB PpELICHUsl 3a7ay, MPHOOPETEHHWE M COBEPIICHCTBOBAHUE IPAKTHUYECKUX HABBIKOB
pabotsl B cpene MathCad u Maple; ocBoeHue u MCnosib30BaHHE IpadUUECKHX BO3MOKHOCTEH
ITHX CHCTEM IPH MOJEIHPOBAHUU IMPOLIECCOB; MOIYUYCHHUE OIBITA MCCIEI0BATEIBCKONW PadOTHI;
O3HAKOMJICHHE C METOJaMU OpraHu3aliy, IUJIAHUPOBAHUS M OOpabOTKH Ppe3ysIbTaTOB
9KCIEPUMEHTOB.

1.2 3agaun AMCHHUILINHLI

HayuuTh cTyIeHTOB BBITOIHATE CIIOKHBIE alnredpandecKue mpeoOpa3oBaHsl, BEIYACIITH
npezenbl, CYMMBI, IPOU3BEICHUS, MPOU3BOAHBIE U MHTETpajbl, ONEPUPOBaTh C MaTpULAMH U
BEKTOpaMH, pellaTh HEJIMHEHHbIE YPaBHEHUS W CHUCTEMbl YPAaBHEHUH C MOMOILBIO
matematnueckux makeroB MathCad u Maple. Hayunte ¢ DOMOMIBIO 3THX MaKETOB
MOJIEJIUPOBATh MPOLECCHl U CUCTEMBI, IPEACTABIATh B Tpaduueckoi popMe pa3nuyHbIe JaHHBIE
U pe3yJIbTaTHl pEIICHUS 3a/1a4.

[Tocne mpoxoXkAeHUs Kypca CTYIEHT JOJDKEH YMETh CaMOCTOSITEIbHO HCIHOJIBb30BATh
U3JI0KEHHBIE B KypCe CPE/ICTBA MAKETOB MPH PEIIEHNH KOHKPETHBIX 3a/1a4 y4eOHOr0 M Hay4yHOIro
YPOBHSI CJIOKHOCTH.

1.3 MecTo aucuuIuIinHbI (MOaYJIs1) B CTPYKTYpe 00pa3oBaTeIbHOI NPOrpaMMbl

Jucuunnuza «MareMaTuyeckue NakeTbl U MX NPUMEHEHHE B €CTECTBEHHBIX HAyKax»
OTHOCHTCS K 00s3aTenbHOM yacTu bioka 1 "{uctumauaer (Moayn)" y4eOHOTO II1aHa.

Ji1st 0cBOEHMS MaTepualioB Kypca TpeOyeTcsi HOArOTOBKA MO CIECAYIOIUM JTUCIUIITHHAM:
"Maremarnueckuii  aHanmm3",  "JluHeitHas ~ anreOpa", "AmnamuTHueckas — reoMeTpus’,
"KommnekcHsiit ananus", "Auddepenunansupie ypaBHeHHS "

C mnomompro makeroB MathCad wu Maple »sddexktnBHO pemaroTcs 3amadu
MaTeMaTHYECKOr0 aHajiMu3a, JUHEWHOW anreOpbhl M aHATUTHYECKOW T'€OMETPHUH, KJIACCHYECKOU
MEXaHUKH, MaTeMaTH4eCKou (u3uku, (PU3MKH, TEOPUH BEPOSATHOCTEH W MaTEeMaTUYECKOU
CTaTUCTHKH, TEH30PHOTO aHalN3a, JUCKPETHOH MaTeMaTUKH, TEOPHH TPYI, Kpunrorpaduu u
T.A., TIOATOMY €CTECTBEHHO pacCMaTpUBaThb A3TH MAKEThl KAaK KOMIIBIOTEPHYIO MOAJIEPIKKY
J11000T0 Kypca Mo eCTECTBEHHOHAYYHBIM JTUCIIUIITHHAM.

1.4 IlepeyeHb IUIAHMPYEMbIX Pe3yJdbTATOB O0yYeHHUsS] MO JAUCHUILUIMHE (MOIYJIIO),
COOTHECEHHBIX € IVIAHUPYEMbIMH Pe3yJIbTATAMHU OCBOEHHS 00Pa30BaTeIbHOH MPOrpaMMBbI

N3ydenne naHHOW ydeOHOW AWCIMIUIMHBI HalpaBieHO Ha (GOpPMHpPOBAHUE Y
00yyaromuxcst yHUBEPCAIbHBIX/001IeTPo(ecCHOHANBHBIX/TPOPECCUOHATIBHBIX  KOMITETECHIMN

(YK/OTIK/TIK)

Ne Kona u HauMeHOBaHUe WNHauKaTOPBl JOCTUKEHHSI KOMITIETEHITUT

ILI. KOMIIETEHIUH 3HaeT yMmeeT BJIAJIEET

1. OIIK-3 KOHIICIIIIUH U HCIIOJIF30BaTh C | MaTeMaTH4eC-
CriocobeH caMOCTOSTEIBLHO TIPUHIIUTIBI MIPUMEHEHHEM KHM arapaTomM
CO3/1aBaTh U TPAMOTHO HCIIOJB30BAaHMUS | MATIIAKETOB MAaTIaKETOB
UCIOJIb30BaTh MPUKIIATHBIC MAaTIIaKETOB MathCad u MathCad u
IIpOrpaMMHBIE CpEACTBa Ha MathCad n Maple meronsr | Maple;
OCHOBE COBPEMEHHBIX Maple; MaTeMaTH4ec— | HaBBIKAMH
MH(OPMALIMOHHBIX TEXHOJOTUH U | QyHKLIHOHAI KOI'0 H aHaJIu3a 3a/1a4y,
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Ne Kox n HanmeHnoBanue WHnKaTopsl JOCTIKEHHSI KOMIICTCHITHH
ILII. KOMIICTCHITUH 3HaeT ymeeT BJajieeT
CETEBBIX PECypCOB MaTeMaTH4eCc— |aJTOPUTMUYEC— | HaBBIKAMH
KHX TTaKETOB KOI'0 BbIOOpa U
MathCad u MOJICIIMPOBAHUS | IPUMECHEHUS
Maple; pa3IMYHbIX
METOJBI pEIICHUS METOJIOB
3aj1a4 C peleHus 3a1a4
UCTIOJIb30BaHU— B cpele
€M MaTIIaKeTOB MathCad u
MathCad u Maple
Maple

2. CTpyKTYypa ¥ coiep:KaHUEe TN CIUTIIHHbI

2.1 Pacnipenesienne TPyA0EéMKOCTH IMCIUILIMHBI 110 BUAaM padoT

OO6mias TpyA0€MKOCTh TUCIMIUIMHBI COCTaBISIET 2 3a4.ef. (72 yaca), UX pacmnpeeacHue
110 BUAAaM padoT MpeACTaBICHO B Tabaule (011 cmydenmog OPO).

Bun yue6Ho# paboThI Bcero Cemectpsl
4acoB (dacol)
6
KonrakTHas padora, B TOM YHcCJjIe: 38,2 38,2
AyauTOpHBIE 3aHATHS (BCEro): 34 34
3aHATHS JIEKIIMOHHOTO THIIA 16 16
JlaGopaTopHbIe 3aHATHUS 18 18

3aHATUS CEMUHAPCKOrO TUMA (CEMUHAPBI,
IPAKTUYECKHE 3aHSTHSI)

HWNnas kOHTaKTHas1 padoTa:

KonTpoas camoctosrensHoi padoTsl (KCP) 4 4
[Tpomexyrtounas atrectranus (MKP) 0,2 0,2
CamocrosiTesibHas padoTa, B TOM YHCJIE: 33,8 33,8
[TpopaboTka yueOHOro (TEOPEeTHYECKOT0) MaTepraa 12 12
BrinmonHenne HHIUBUAYaIbHBIX 33JaHUN (TIOJrOTOBKA 10 10
COOOLICHUH, TPe3eHTALNI)
IToaroToBka K TEKyIieMy KOHTPOJIIO 11,8 11,8
KonTpoJb:
[ToaroroBka K 3K3amMeHy - -
Oo0masi Tpy10eMKOCTh gac. 72 72
B TOM YHCJIe KOHTAKTHAsA 382 | 382
padora
3a4. e 2 2

2.2 CTpyKTYypa AUCHUNIHHBI
Pacnipenenenue BuoB yueOHOM pabOTHl M UX TPYIOEMKOCTH IO pa3ziesiaM TUCIUTITUHEI.

Pa3nensl (TeMbl) TUCIHUILIMHBL, U3yYaeMbIe B 6 cemecTpe (ounas ¢hopma)
KonnuectBo wacos

AynurtopHas Breayur

Ne HammenoBanwue pa3nenos (Tem) B yﬂa&)g opHas
cero P pabora

J | 1m3 | aP | CPC




1 2 3 4 5 6 7
1. |Marnaketr MathCAD 349| 8 — 10 16,9
2. |Marmaketr Maple 329| 8 - 8 16,9

UTOI'O no pazoeram oucyuniuHwl 67,8 16 - 18 33,8
KonTtponbs camocrositensHoM padotsl (KCP) 4

ITpomexyTtounas arrectauus (MKP) 0,2

[ToaroToBKa K TEKyIIeMy KOHTPOJIIO —

OO0m1ast TpyJ0OEMKOCTh IO TUCIUILIAHE 72

[Tpumeuanue: JI — nmekmuu, [13 — mpakrtudeckue 3aHsaTus / cemuHaphl, JIP — maGoparopHbie
3ansaTus, CPC — camocTosiTensHas paboTa CTyIeHTa

2.3 Coaep:xanue pa3aesioB (TeM) IUCHUATIIAHbBI
2.3.1 3aHATHSA JTEKIIHOHHOI0 THIIA

HaumenoBanue
paszzena (Tembl)

Coneprxkanue paszena (TeMbl)

®dopma
TEKYILEro
KOHTPOJISI

2

3

4

Marmaker MathCAD

Brox uadopmanmu B MathCAD. UnTepdetic
nosb3oBarens. CripaBoyHas cucTeMa.

Brruncnenus ¥ THOBI JaHHEBIX. 3agaHue
NEepeMEHHBIX U (PYHKUUH, BCTPOCHHbIE (DYHKITUH.
[IpoBeneHue YNCICHHBIX U CUMBOJIBHBIX PACUETOB.
Omnepatopsl. YpaBieHUEe BHIYUCICHUSIMHU.
[TocTpoenue rpadukoB.

Pabora ¢ marpuniamu. Matpudnslie QyHKITUH.
MeToibl peleHus CHCTEMBI JIMHEWHBIX YPABHEHHI.
[IpencraBneHne KOMILICKCHBIX YHCET U OTIEPALIUU
HaJ HUMHU.

Brruncnenue cyMMbl ¥ TPOU3BEACHUS (KOHEYHOTO U
OECKOHEYHOTO0).

Brruncnenue npenenos, UHTETPaIOB, TPOU3BOIHBIX.
UccnenoBanue GyHKINMA.

Mertoab! pemenust auddepeHIaaIbHbIX ypaBHeHUN

YcrHbIi onpoc

Marmnaket Maple

Kpartkas xapakTepuctuka cucteMbsl Maple.
[Tonws3oBarenbckuii nHTEpdeiic. CocTaB CHCTEMBI.
CnpaBoyHas cuctema.

OCHOBHBIE TIOHATHUS BXOJJHOTO 3bIKa CUCTEMBI.
OcHOBHbIE KOHCTAHTHI U CTaHAAPTHBIE (QYHKIIUH.
Onepanuu CUMBOJIBHON MaTEMaTUKH.

I'paduxa.

Pemenwue 3anay nuHeiHOM anreOpbl. MeTobt
penIeHusl CUCTEMBI YPaBHEHUM.

Pemrenue 3a1au MaTeMaTuyecKoro aHaausa:
BBIYHUCIICHHE TIpe/IeioB, nuddepeHIupoBaHue,
WHTETPUPOBAHUE, HCCIIEAOBaHNE (QYHKITUH.
AHaIMTUYECKOE U YHCIICHHOE PEIICHHE

i depeHnanbHbIX YpaBHEHUH

YcrHbIi onpoc




2.3.2 3aHATHA CEMHHAPCKOIO THIIA
3aHATHS CEMUHAPCKOTO TUMA HE MPEeTyCMOTPEHBI YYEOHBIM TJIAHOM.

2.3.3 JlaGopaTtopHble 3aHATHS

®opma
No HaumenoBanue nabopatopHbIX paboT TEKYIIEeTOo
KOHTPOJIS
1 3 4
1. |TIpocreiimue Beruncnenus u onepanuu B MathCAD. Menro. Pexxum YcTHbIi onpoc,

cnpaBku. [IpoBeieHre YHCIEHHBIX B CUMBOJIBHBIX pacueToB B MathCAD. |camocrosiTenbHas

YHpaBJ'IeHI/IC BBIYMCIICHUAMMU.

pabora

2. |Iloctpoenue rpaduxoB B MathCAD. YcTHbIl onpoc
3. |Pabora ¢ maTpumamu B MathCAD. YcTHBI ompoc,
Meroas! peleHts CUCTEMBI IUHEUHBIX YPAaBHEHUN. KOHTPOJIbHAs
pabora
4. |BblumnciieHue CyMMBbI U ITPOU3BEACHUS (KOHEUHOTO U OECKOHEYHOT0). VYerHbI onpoc,
Boluncnenue npenenos, MHTErpajaoB, IPOU3BOJHBIX. CaMOCTOSITENIbHAS
pabota
5. |Uccnenosanue ¢pynkuuit ¢ momomisto MathCAD. YcrHBIM onpoc,
KOHTPOJIbHAS
pabota
6. |Mento u coctaB cucrembl Maple. Cucrema momoniu. VYeTHbll onpoc,
KoM1iekcHsle, 1ieble U palMoHaIbHbIE YHCIa. DJIEMEHTapHbIE CaMOCTOSITENIbHAS
mpeoOpa3oBaHusl MAaTEeMaTHUECKUX BbIpakeHuil B Maple. pabota
7. |Iloctpoenue rpaduxoB B Maple. YcTHbI onpoc
8. |Pemenue 3amau muHEHHOM anreOpbl ¢ moMorIisio Maple. MeTo b YcTHBI ompoc,
pELIEHNs] CUCTEMBI YPAaBHEHUM. CaMOCTOSITENIbHAS
pabora
9. |Bbluncnenue npeaenos, UHTErpajioB, IPOU3BOJHBIX. VeIl onpoc,
HccnenoBanue dhynkumii ¢ momoribio Maple. KOHTPOJIbHAS
pabota

2.3.4 IlpuMmepHasi TeMaTHKA KypPCOBBIX padoT (IPOEKTOB)
KypcoBbie paboThl He IpeayCMOTPEHbI YYEOHBIM TIIAHOM.

2.4 IlepeyeHb y4eOHO-METOAMYECKOr0 00eceYeHus AJIsi CAMOCTOATEIbHONH padoThl
o0y4yaimmxcs Mo AUCHUILIHHE (MOLYJIIO)

IlepeyeHp yueOHO-METOINUECKOT0 00eceueH s TUCIIUILIMHEI
Ne Bun CPC IO BBIIIOJIHEHUIO CAMOCTOSITENIbHOM pabOThI
1 2 3




1 Nzyuenue Meroanueckue PEKOMEHIANN o OpraHn3aluu
TEOPETUYECKOTO CaMOCTOSITENIbHOW paboThl CTYJIEHTOB, YTBEPXKICHHbIE Kadeapoi
Marepuana K BBIUHCIUTEIbHON MaTeMAaTUKH U MH(GOpMaTUKH, mpoTtokos Ne 14
1ab0paTOpPHBIM ot 14.06.2017 r.
3aHSITUAM,
BBITIOJTHEHHE
WMHAUBUAYaTbHbBIX
3aJjaHuH,
IOJrOTOBKA K 3a4€Ty

Y4eOHO-MEeTOINYEeCKHEe MaTepHallbl JUIsl CAMOCTOSITENIBHONW PAaOOThI OOYyYaromuxcs U3
YHCIIa MHBAJIHM/IOB U JIMII C OTPaHUYEHHBIMUA BO3MOKHOCTSIMU 310poBbs (OB3) mpenocrasisrorces
B hopMax, aJanTUPOBAHHBIX K OTPAHUYCHUSM MX 37I0POBbSI U BOCHIPUATHS HH()OPMAITIH:

JInst I ¢ HapyIIeHUSIMH 3PSHUS:

— B IeYaTHOH (hopMe YBEITMYCHHBIM HIPUPTOM,

— B (hopMe DIIEKTPOHHOTO IOKYMEHTA.

JUist i1 ¢ HAapyIIEHUSIMH CITyXa:

— B mieuaTHoi opme,

— B (popMe PIIEKTPOHHOTO TOKYMEHTA.

JInst I ¢ HapyIISHUSIME OTIOPHO-/IBUTATEIBHOTO amIapara:

— B TieyaTHoOU hopme,

— B (hopMe DIIEKTPOHHOTO TIOKYMEHTA.

JlaHHBIN TIepedeHb MOXET OBITh KOHKPETH3MPOBAH B 3aBUCHUMOCTH OT KOHTHHICHTA
o0ydaromuxcs.

3. O0pa3oBaresibHbIC TEXHOJOTHH
I[J'IH Jial ¢ OrpaHUYCHHBIMU BO3MOXKHOCTAMU 3OO0POBBA MNPCAYCMOTPCHA OpraHHU3alNd
KOHC}’J'H)TaIII/Iﬁ C UCIIOJIb30BAHUEM BHCKTpOHHOﬁ IIOYTHI.

4, OIIeHO‘-IHbIe H METOAUICCKHUE MaTePHUAJIbI
4.1 OueHouyHble cpeAcTBAa JAJs1 TEKYNIero KOHTPOJSI YCIeBaeMOCTH M
NMPOMEKYTOYHOM aTTecTAllUN

OneHouHble cpeAcTBA IpeaHa3HAueHbl Uil KOHTPOJS M OLEHKHM 00pa3oBaTelIbHBIX
JOCTUKEHUM oOyuJaromuxcs, OCBOMBIIUX nporpaMMy  yueOHOH JUCIUTIIAHBI
«MareMaTH4ecKHe NaKeThl U UX IPUMEHEHUE B €CTECTBEHHBIX HayKax».

OneHouyHbIEe CPEACTBA BKIOYAIOT KOHTPOJIbHBIE MaTepUalbl IS IPOBEACHUS TeKyIIero
KOHTPOJIA B (popMe BOMPOCOB [yl YCTHOTO OMNpPOCA, 3aJaHUM Ui KOHTPOJBHBIX PabOT U
NMPOMeKYTOYHOM aTTecTaluu B opMe BOIIPOCOB K 3a4ETY.

OneHouHble CpeAcTBa [UIsl MHBAJIMAOB M JIMI, C OIPAHUYEHHBIMH BO3MOXHOCTSMHU

3/10pOBbsl BHIOMPAIOTCS C YUETOM MX MHAUBUAYATIbHBIX ICUXO(PU3NIECKHX OCOOCHHOCTEM.

— NpU HEOoOXOAMMOCTHM HMHBAJIMAAM M JMIAM C OTrPAaHUYEHHBIMH BO3MOXXHOCTSIMHU
3/10pOBbS MIPEIOCTABIIAETCS JOMOJIHUTENBHOE BPEMsI sl IOATOTOBKH OTBETA Ha 3a4€Te;

— IIpU IPOBEJICHUH MPOLEIYPhl OLIEHUBAHUS PE3YJIbTATOB 00yUEHHs] HHBAJINAOB M JIUIL C
OTpaHMYEHHBIMU BO3MOXHOCTSIMHU 3/I0pOBbsl NPEAYCMATPUBAETCS HUCIIOJIb30BAHUE TEXHUUECKHUX
CpPEeZCTB, HEOOXOIUMBIX UM B CBSI3U C UX MHAUBUIYAIbHBIMH OCOOEHHOCTSIMH;

— IIpU HEOOXOAUMOCTH JJIsl 00YyYaroIIMXCsl ¢ OTPAaHUYEHHBIMU BO3MOYKHOCTSMH 310POBbSI
U MHBAJIUAOB TpoLESypa OLEHMBAHUSA pPE3yJbTaTOB OOYYEHUS IO JUCLUIUIMHE MOXKET
IPOBOAMUTHCS B HECKOJIBKO JTAIOB.



[Iponienypa oueHUBaHUS PE3yIbTaTOB OOyUEHHs] MHBAIHMIOB W JIUI[ C OTPAHWYCHHBIMU
BO3MOXKHOCTSIMH 3/I0pPOBbS TI0 JUCHUIUIMHE (MOIYJIIO) TpeIyCMaTpHBaeT MpPEIOCTaBICHUE
uHpopmManuu B (opMmax, aTANTHPOBAHHBIX K OTPAaHUUYCHHSIM WX 3I0POBbS W BOCIPHITHS
uH(bOpMaLIUK:

JU7ist T ¢ HApyIICHUSIME 3PEHHS:

— B IICYATHOM (hOpME YBEINYCHHBIM HIPUPTOM,

— B (popMe PIIEKTPOHHOTO TOKYMEHTA.

JInst I ¢ HapyIICHUSIMH CITyXa:

— B mieyaTHoOU (hopme,

— B (hopMe DIIEKTPOHHOTO IOKYMEHTA.

JUiist U1 ¢ HApyIIEHUSIME OTIOPHO-/IBUTATEIBHOTO armapaTra:

— B mieuaTHoi opme,

— B (popMe PIIEKTPOHHOTO TOKYMEHTA.

JlaHHBII TIepeYeHb MOXET OBITh KOHKPETU3UPOBAH B 3aBUCHMMOCTH OT KOHTHHICHTA
oOyyJaronuxcs.

CTpyKTypa OLCHOYHBIX CPEeACTB AJIsl TeKylIeil U MPOMe:KYyTOYHOM aTTeCTAlNU

. HaumenoBanue
Kox xouTpomupyemoit
Ne | KoHTponupyemsble pasaeinsl OILIEHOYHOI'O CpeCTBa
KOMITETEHIIUH (UJTH €€
n/n (TEMbI) AUCIMIUINHBI . IIpomexxyTounas
9acTH) Texkylmuii KOHTPOJIb
aTTecTalys
Bonpocs! s Bomnpoc Ha 3auete 1-8
CTHOT'O OIIpoca,
1 Marnaker MathCAD OIIK-3 Y poca,
KOHTpOJIbHas paboTa
0 pasfeny
Bonpocs! qis Bomnpoc Ha 3auere 1, 2,
CTHOT'O OIIpOCa, 6-10
2 Marnaker Maple OIIK-3 y poca,
KOHTpOIbHast paboTta
110 paseny

Ioka3aTesu, KpUTEPHHU H LIKAJIA OLEHKH C(POPMHUPOBAHHBIX KOMIIETEHIIUI

Koa n HaumeHoBaHue CooTBeTcTBHE YPOBHEH 0CBOCHHS KOMIIeTEHIMH IIAHMPYEMBbIM pe3yJibTaTaM
KOMIEeTeHI U 00y4YeHNsI M1 KPUTEPHSIM UX OIleHUBAHUS
NMOPOTroOBbIi 0a30BbIN NPOABUHYThI
Ounenka
VY 10BIETBOPUTENIBHO Xopo1o/3a4TeHo OTnMYHO /3a4TEHO
/3a4TeHO
OIIK-3 3naem - oCHOBHBIE 3naem - OCHOBHBIE 3Hnaem - IOHATHSA KypCa;
IOHATHSA Kypca, TMIOHATHS KypcCa, KOHIENIUH, TPUHIHUIIBI
Crocoben KOHLIEIUH, NpUHIUIBl | KOHICIIIMH, IIPUHIIUIIBL HCIOOJIb30BAaHUS WM BO3MOXKHEIE
CaMOCTONTEALHO HCIIOTB30BaHAS 1 HMCIIOBb30BAHNUS 1 cepsl IPHUITOKEHHIT MaTIIAKETOB
€031aBaTh U IPAMOTHO | g3y 05xHEIe Cepb BO3MOJKHBIE Chepbl MathCad u Maple; ¢pynkmmonan
HCNOJIb30BaTh MpUTOKeHHiL TNPUITOKCHHHA MATIAKETOB| (oo TAKETOR
TpUKIaHBIE marmnakeroB MathCad n MathCaduI/I Maple; MathCad u Maple; paznnansie
oporpae |yl scromol PN | e peeri i
CpeacTBa Ha OCHOBE MathCad 1 Mapl HCTIOB30BaHUEM MATIIaKETOB
COBPEMEHHBIX pe MathCad u Maple
HHGOPMALIMOHHBIX
TEeXHOJIOTUI U ceTeBbIX | Yueem - ananu3upoBath | Ymeem - ucnosibp3oBatb | Ymeem - BBIOUpaTh 1
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pecypcoB

1 peIIaTh pas3InyHbIC
3a/1a4u C MPUMEHCHHEM
marnakeroB MathCad u

¢ IPUMEHEHHEM
MmarnakeroB MathCad u
Maple metosbt

HCIIONIB30BAaTh C IPUMEHEHHEM
MmatmakeroB MathCad u Maple
KOPPEKTHBIE METOIBI

Pa3IMuHBIX METOJIOB
peleHus 3aa4 B cpejie
MathCad u Maple

Maple MaTeMaTHIeCKOTro U MaTeMaTHIECKOTO U
JITOPUTMUIECCKOTO AITOPUTMUYECKOTO
MOJICITUPOBAHUS TIPU MOJICITUPOBAHISI ITPH aHAITN3E
aHaJIN3€e Pa3ITUIHBIX Pa3IHYHBIX 337249
3ama4
Brnaoeem - Braoeem - naBbIKaM1 Bnaoeem - HaBbIKaMH aHAJIM3a
MaTeMaTHYECKHM aHajM3a 3a7a4u, 3a/1a4u, HaBBIKAMH BBIOOpA U
amnmapaToM MaTIaKeTOB | HABBIKAMH BhIOOpaA U MPUMEHECHHUS Pa3THIHBIX
MathCad u Maple IIPUMEHEHHS KOPPEKTHBIX METO/IOB PEIICHHS

3amau B cpeae MathCad u Maple,
HaBbIKaMU 00pabOTKH
MOJTYYEHHBIX PE3YJIbTATOB

TunoBble KOHTPOJIbHBIC 33JaHHSI WJIM HHbIEe MaTepHaJbl, Heo0XOAUMBbIE s
OlLleHKW 3HAHWH, YMEHHWiH, HABBIKOB M (MJH) ONbITA JeSTeJbHOCTH, XapaKTepPU3yIOIIHX
Tanbl (OPMHUPOBAHNS KOMIIETCHIIHII B Npolecce 0CBOCHUsI 00Pa30BaTeIbHOM MPOrpaMMbl

—

PR

9.

10.
11.
12.

13

Ilepeuens

Bonpocsl aJs1 yctHoro onpoca no pasaeny «Marnaker MathCAD»
Onummre ocHOBHBIE 1eMeHThl okHa MathCAD.
Kax BcTaBuTh TEKCTOBYIO 001aCcTh B IOKyMeHT MathCAD?

Kak n3menuts hopmat pesynpTrara A Bcero JokyMeHTa? A i OTJeIbHOTO

BbIpaKEHUS?

Kaxkue cucremunie nepemenHbsie Bam uzBectHbl? Kak y3Hats ux 3Hauenue? Kak

U3MEHUTH UX 3HAUYECHUE?

Kakne ciMBOIBHBIC onepanr MOKHO BBITIOJIHATH C TIOMOIIBIO KOMAaH{ MEHIO?

Kaxkas cumBonpHas ornecpanysd MO3BOJACT YNPOUIATh MAaTEMATUUCCKHUC BI)Ipa)KeHI/Iil?
Kax HaxogAaTCsa CUMBOJIBHBIC 3HAYCHUA HpOPI3BOI[HOI>i?
Kaxk OCYHICCTBJIAIOTCA CUMBOJIBHBIC BLIYUCIICHUA UHTCTPAJIOB JIs1 aHAJTUTUYCCKU

3amanHoN pyHkuMnu?

Moxer u MathCAD HaxoauTh B aHATUTHYECKOM BHUJIC CYMMBI U TIPOU3BEICHUS?
B uem otiamuune komanasl SImpl iy or expand?

Yro nenaer komanna factor?

Kaxkue Buabl pynkmuii B MathCAD Bam uzBecTHbI?

Kax Haxondarcs pelieHus: HeMMHENHBIX YpaBHEHU?
Kaxkue criocoOb1 moctpoeHus rpadukoB cymecTByOT B cucteme MathCAD?
Kak crpoutcs rpaduk napameTpruuecKu 3a1aHHON (GyHKIIMN?

Kax mpousBectu hopmaTupoBaHue mocTpoeHHOro rpaduka GyHKIUn?

Kak n3MeHuTh 1BET, TOJNIIMHY U THII JUHUU rpaduka?
Onumute oburyto cxemy uccnenoBanus Gpyuakmuu B MathCAD.

Kak pemaerca B MathCAD cucrema TUHEHHBIX YpaBHEHUH, IpeCTaBICHHAS B

MarpuuHoM Buze? Kakue metoasl pemienuil Bel 3HaeTe?
KomnemeHuuil (uacmu KomnemeHuuu),

cpeocmeom: OIIK-3.

1.

. Kak BcTraBuTh BCcTpoeHHyI0 pyHKIHIO B ToKyMeHT MathCAD?
14.
15.
16.
17.
18.
19.
20.

npoeepaemoblx OUEHOUHbIM

Bonpocsl 1J1s yecTHOro onpoca no pasaeny «Marnaker Maple»
OnuiTe OCHOBHBIE 3JIEMEHTHI OKHa Maple.
2. OnumuTe BUBI MPECTABICHUS PallMOHAIBHOTO uncia B Maple.

9




(98]

~

10.

11.

12.

13

17.

18

19.
20.

Kak momyuuts npuOimKkeHHOe 3HaYeHNE PAIlIOHAIBHOTO Yrcia?

Kakumu pazgenuTenbHBIME 3HaKaMH 3aKaHYMBAIOTCS KOMaHIbsl B Maple u ueM oHu
OTJINYAIOTCS?

Oobwsacuure HasHauenwe komann Factor, expand, normal, simplify,
combine, convert.

Onummre ciocoOsl 3aanus GyHKIMiA B Maple.

Jlns vero npeanasHadena komanaa evalf?

C momomp0 KakMX KOMaHJ MOXXHO HAWTH BEIIECTBEHHYI0 M MHHUMYIO YacTH
KOMIUIEKCHOTO BBIPQKECHHS, a TaKXkKe €ero MOAYJIb M apryMeHT, M KOMILUIEKCHO
conpsbkeHHoe eMy uncio? Kakyro pouss BeimonHsieT komanaa evalc?

Kakue nomoiHuTEeNbHBIE KOMAHIBI CIEAYyeT BBECTH UL TOTO, YTOOBI IOJYYUTh
TOYHOE pelIeHHEe YPaBHEHHUS, BCE PEUICHHs YpaBHEHHUs?

B kakom BHze BbIgaeTcs pelieHune HepaBeHcTBA? Kak OTIMYHMTH B CTPOKE BBIBOJA
3aKpBIThII UHTEPBAJI OT OTKPHITOTO?

C noMomIpI0 Kakux KOMaHJ CTPOSTCA IpauKd Ha MJIOCKOCTH M B MPOCTPAHCTBE?
Kakue apryMeHThI HMEIOT 3TH KOMaH b1 ?

C mnomouipl0 Kakol KOMaHABI MOXKHO IOCTPOUTH TIpaduKk HesBHON (yHKImu?
OnuimTe ee napaMeTpsl.

. JInst gero nmpenHasHadena komanaa display?
14.
15.
16.

C nomol1ibio Kakoil KOMaHIbl BBIYUCISAIOTCA npenenbl? Kakue y Hee mapameTpsi?
Kaxune koMaH/IbI TO3BOJISIFOT HAWTH TIPOU3BOAHYIO pyHKIMK?

Kakas mocienoBaTelnbHOCTh KOMaHJ HeoOXoauma Hjisi HaXOXKIEHUs max W min
(GYHKIMU C yKa3aHUEM UX KOOpAMHAT (X, y)?

OnummuTe O0HIyI0 CXeMy HCClieoBaHus (YHKIMM W TIOCTpOCHHE ee Tpaduka B
Maple.

. Kakue KOMaHIbl HCIOJB3YIOTCA I HAXO0XACHHUA OIPCACIUTCIII, MHUHOpPA,

anreOpandecKoro JOMOIHEHUS, CIela MaTPHILIbI?
Kakumu criocobamu Beraucisiercss oopatHas matpuia B Maple?
Kakas xomaH1a I03BOJISIET pelIaTh MATPUYHBIE YPABHEHMSI?

Ilepeuenv komnemeHnyuil (vacmu KOMnReMeEeHYUU), NPOGEPAEMbIX OUEHOUHBIM
cpeocmeom: OIIK-3.

3agauu I CAaMOCTOSITEJIbHBIX U KOHTPOJIbHBIX padoT no pasaeny «Marnaker MathCAD»

3 2x-1 2

1. YopocTuTs BelpakeHHE + -—.

2x2 +2x x*-1 «x
1

2. Hoctpouts rpadux pynxmun f(x) =251

3. Pewnts ypasHenne 10g s (x — )? = logs(9 - x3)-1.
4. Pemuth cucteMy ypaBHEHHUM

x2 + xy =6,

y2 + xy =3.

5. Haiitu o6paTHyI0 MaTpHIly AJs

A

2 3 4

=5 6 7

8 9 0
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6. HaiiTu perienue cucteMbl ypaBHEHUI

x+2y+3z=7
x=3y+2z=35
x+y+z=3

a) metosioM Kpamepa;
0) metonom ["aycca;
B) MaTPUYHBIM METOJIOM.

x'—x
7. Beruucauts lim ——— .
x=>llnx—x+1

X

8. BeraucianTh I—Z dx .
COS X

© ( l)n—l |

9. BeluncinuThb
n—1
n=l1 2

X
10. Haiitu npomsonnyto Gpyukuun f(x) = —

11. UcenenoBats dynkumio f(X) = 3/x (x +3).

Ilepeuenv Komnemenyuii (uacmu KOMHEmeHUUu), NPOGEPAEMbIX OUCHOYHBIM
cpeocmeom: OIIK-3.

3aauu A1 CaMOCTOSITeJIbHBIX H KOHTPOJILHBIX padoT no pasneay « MaTtnaker Maple»

2
1. Pa3jioxuTh Ha MHOKUTEIH MOJIMHOM P = X —4x? +5x-2.
.2 .2 . .
2. Vipoctuts Beipaxkenue SIn~ 3x —sin” 2x —sin Sxsin x.

ir]6 .
3. I[aHO KOMIIJIECKCHOC YHCI0 Z = 26 . Haiitn ero BCIICCTBCHHYKO WU MHHUMBIC

Y4acTH, anredpandeckyro Gopmy, MOAYIb U apTyMEHT.
2 .2
} -yt =l
4. HaiiTu Bce pelieHus CUCTEMbl ypaBHEHUN 5
X" +xy=2.

5. Haiiti Bce pelieHnst TPUrOHOMETPUYECKOTO YPaBHEHHUS] sin*x—cos*x=1/2.

6. Haiiti unciensoe pemenue ypapuenus ¢ = 2(1 — x)

7. PemUTh HEPABEHCTBO 2In’x—Inx<l1.
8. HapucoBarh mapaMeTpu4ecKd 3aJlaHHYI0 TOBEPXHOCTh (iuct MeOuyca):

X = 5+ucm{§)<msm y= 5+ucm{§)smv, z:usm{g} vel0,2r],

e[-L1].

: 2 _2x+1
9. Beraucnre mnpegen lim

x| x2 —4x+2

11



65
10. Haiitu 3 (Inx).

ox
2
x“(x—-1)
11. IIpoBectu noaHOE HUCcIe0BaHNE QYHKIUN ) = —1 .
X+
(x> = 6)dx

12. Bbr4ucanTh HEONPEACTECHHBIA UHTETPAJT _[ 1 5 .
X' +6x°+8

2
02 sin(3x)e ™

13. YnciaeHHo HaliTH HHTETpa Z dx
0,1 X

I 2 -3

14. Pemwmts wMmaTpuuHoe ypaBHenwe: AX = B, e A=|3 2 —-4],

-1 0
1 -3 0
B=|10 2 7
10 7 8

Ilepeuenv Komnemenyuit (wacmu KomnemeHyuu), nPOCEPAEMbIX OUECHOUHBIM
cpeocmeom: OIIK-3.

3adeTHO-3K3aMEeHAIlMOHHBbIE MaTepuajbl [Js TNPOMEXKYTOYHOIl  aTTrecTanuu

(3x3ameH/3a4eT)
Bonpocsl /151 NOATOTOBKH K 3a4eTy

1. Kak BbrauciuTh npenen QyHKIUHA B TOYKE C TPUMEHEHHEM MaTeMaTHIECKOro nakeTa?

2. Kak BBIUMCINUTH OOpaTHYIO MaTpHIly C UCIOJIb30BAHNEM MAaTEMaTUYECKOro makera’?

3. Kakme BctpoeHHele B Mathcad QyHKIMH HMCIONB3YIOTCS TPU PEIICHHH CHUCTEMBI
ypaBHeHui MmeroaoM ["aycca?

4. Mosxer yiu Mathcad BBIBOJUTE HE TOJIEKO OTBET, HO U PEIICHUE?

5. Kak cuutars cymmy psiaa B Mathcad?

6. Jlano ypaBHeHue sjumhrica B obmem Buje. Kak Haiitu oO0beM Tenma 0Opa30BaHHOTO
BpallleHuEM dJIIUICa BOKpYyT ocu OY?

7. MOXHO JT1 B MAaTEMAaTHYE€CKOM ITAKETE BHIYMCIUTD HEOMIPEACIICHHBIN HHTETpa?

8. Kak BoIimonHuTh cuMBoNbHOE nuddepenmnupoanue B cpeae Mathcad/Maple?

9. Kakue komaH[IpI HCTIONB3YIOTCS B Maple amst mocTpoenus rpadMKoB Ha IUIOCKOCTH U B
MIPOCTPaHCTBE?

10. O0wsicuute HasHadenwe komang Factor, expand, normal, simplify,
combine, convert s Maple.

Ilepeuenv Komnemenyuit (yacmu KomnemeHyuu), nPOGEPAEMbIX OUEHOUHBIM
cpeocmeom: OTIK-3.

4.2 Metoanueckue MaTepuaJibl, ONpeaesolue NpoueaAypbl OLeHUBAHUS 3HAHUIA,
YMeHUii, HaBBIKOB U (MJIH) ONbITA AeATEJbHOCTH, XaPaKTePU3YIOUIIUX ITAMbI
(¢popmupoBanusa KoMIeTEeHIUI

Memoouueckue  pexomenoauyuu,  onpeoenalouiue - nPoOUeOypbl  OUEHUBAHUA
KOHmMPOIbHBIX padom:

12



[TepByro KkOHTpOJIBHYIO paboTy mo pasneny «Marmaker MathCAD» cTyneHTsI
BBIMIOJIHSIIOT TOCJTE H3Yy4YEHUS TeMbl «MeETolbl pemieHus CUCTEMbl JIMHEHHBIX YpaBHEHUU B
MathCAD», a Bropyto — mocie usydeHus tembl «MccriemoBanue (yHKIHMA C MTOMOIIBIO
MathCAD».

KontponbsHyto paboty mo pasgeny «Matmaker Maple» CTyIeHTHI BBINONHSIOT TIOCIE
uzydenus TeMol «lccnenoBanue GpyHkuuii ¢ moMoIbo Mapley.

JIMUTEeNbHOCTh KOHTPOJIBHBIX paboT cocTaisieT 90 MuHyT. PaboTa cuntaercs 3a4TeHHOH,
€CJIM CTYJICHT BBITIOJIHUJI BEPHO MOJOBUHY 00BheMa KOHTPOJIbHOU paboTHlI.

Memoouueckue pekomenoayuu, onpeoenaioujue npouedypsl OUeHUBAHUA HA 3aueme:
CornacHo y4eOHOMY IUTaHy CTYJEHTBI CHAIOT 3a4eT M0 AUCUUIIMHE «MaTemaTuueckue
IIaKeThl U UX NPUMEHEHHE B €CTECTBEHHBIX HayKax» B IIECTOM cemecTpe. s crauum 3adera
HaJ0 MU3y4YUTh Marepuan pas3aenoB 1, 2 Tabmuupel B NyHKTEe 2.2 M HAY4YUTbCS pelIaTh
NpaKTUYECKHE 3aJaHMs [0 TeMaM 3TUX pa3/eioB Ha JIAOOPATOPHBIX 3aHATUAX. TeopeTndyeckue
BOIPOCHl K 3aueTy InpuBeleHbl B MyHKTe 4.1. 3ader BBICTABISAETCS IOCJE YCIELIHOIO
BBITOJIHEHHSI KOHTPOJIBHBIX PaloT.
KpuTtepun oieHKH 10 NpOMe:KyTOYHOM aTTecTanuu (IK3aMeHa HJIH 3a46éTa)
Oyenka «OmauuHoO», «3a4meHo»:
® CHUCTEeMaTHU3UPOBaHHbIE, [NTyOOKUE U MOJIHBIE 3HAHUS [0 BCEM paszzesiaM JUCLUIUIMHBEL, a
TaK>Ke II0 OCHOBHBIM BOIIPOCaM, BBIXOJSIIUM 32 IPEeIbl y4eOHOM MporpamMmabl;
® TOYHOE WCIIOJNIB30BAHME HAYYHOM TEPMHMHOJIOIMM CHCTEMAaTUYECKH TIPaMOTHOE U
JIOTUYECKH NTPaBUIIBHOE U3JI0’KEHUE OTBETA HA BOIIPOCHI;
e Oe3ympedyHoe BIAJCHHE MHCTPYMEHTAapUeM Yy4eOHOM IUCHMIUIMHBI, YMEHHE €ro
3 PEKTHBHO HCIIOIB30BaTh B TOCTAHOBKE HAYYHBIX U MPAKTHUECKUX 33]1a4;
® BBIPAKEHHAs CIIOCOOHOCTh CAMOCTOSATENBHO ¥ TBOPUECKHU PELIATh CIOXKHbBIE IPOOIEMBI U
HECTaH/IapTHbBIE CUTYallUH;
® [0JHOE U TIJIyOOKOE YCBOEGHHE OCHOBHOW U  JIOMOJHHUTEIBHOW JIMTEpaTyphl,
PEKOMEHIOBaHHOHN y4eOHOM POrpaMMOi 10 AUCITUIUINHE;
® YMEHHE OPHUEHTUPOBATbCS B TEOPUSAX, KOHLENLHUAX M HANPABICHUIX IJUCLMIUIMHBI U
JaBaTh UM KPUTUYECKYIO OLIEHKY, UCIIOJIb3YsI HAYUYHbIE TOCTHKEHUS APYTUX TUCLUILINH;
® TBOpYECKAas CaMOCTOSITEIbHAs pPadOTa Ha MPAKTUIECKUX/CEMHUHAPCKHUX/Ia00paTOPHBIX
3aHATHUAX, AKTUBHOE Y4acTHE B I'PYMIIOBBIX 00CYKICHUSAX, BEICOKUN YPOBEHb KYJIBTYPbI
HCIIOJIHCHMS 3aTaHMUI1;
® BBICOKMH YpOBEeHb C(HOPMHUPOBAHHOCTH 3asBIECHHBIX B pabodell mporpamme
KOMIIETEHIIUH.
Oyenka «xopowoy, «3a4meHoy.
® JI0CTaTOYHO ITOJIHBIE ¥ CUCTEMATU3UPOBAHHBIC 3HAHUSA 110 TUCLUILINHE;
® YMEHHE OpPHCHTHPOBATBCS B OCHOBHBIX TEOPHSX, KOHLENLUAX W HalpaBICHUIX
JUCLUIUIMHBI U AaBaThb UM KPUTHYECKYIO OLICHKY;
® JCHOJb30BAaHUE HAYYHOW TEPMHHOJIOTMH, JIMHIBUCTUYECKH U JIOTMUECKHU IPABUIBHOE
U3J10KEHUE OTBETA Ha BOIIPOCHI, yMEHHE JeaTh 000CHOBaHHbIE BHIBO/IBI;
e BJAJICHUE UHCTPYMEHTAPUEM MO AUCLUIIIIMHE, YMEHHUE €T0 UCII0JIb30BaTh B IOCTAHOBKE U
peIIeHNH HAyYHBIX U MPO(eCcCHOHANBHBIX 33/1a4;
® YCBOGHHE OCHOBHOM M JOMOJHUTEIBHOW JHUTEpaTyphbl, PEKOMEHJIOBAaHHOW yueOHOMU
IIPOrpaMMOil 110 TUCLHUIUINHE;
e caMocToOsTeNIbHAas paboTa Ha J1a0OpPAaTOPHBIX 3aHATHAX, Y4YacTHE B TPYMIOBBIX
00CyXJIeHUSIX, BBICOKHI YPOBEHb KYJIbTYpPbI HCIIOJHEHUS 3a]IJaHUM;
e cpenHuUHl ypoBeHb C(HOPMHUPOBAHHOCTH  3asBJICHHBIX B palouell  mporpamme
KOMIIETEHIIU .
Oyenka «y00671emeopumenbHoy, «3a4meHoy.
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® OCTATOYHBINM MUHHUMAJILHBIH 00BEM 3HAHUI 110 TUCIIUAILINHE;
® YCBOCHHE OCHOBHOM JIMTEPATyphl, PEKOMEHIOBAHHOW yueOHOI MporpaMmoi;
® yMEHHE OPHEHTHPOBATHCS B OCHOBHBIX TEOPHSIX, KOHIICTIHUSAX M HAMPABJICHHUSIX IO
JUCLUIIJIMHE U 1aBaTh UM OLICHKY;
® UCINOJb30BAHUE HAYYHOH TEPMUHOJIOTMH, CTHUJIMCTHYECKOE M JIOTMYECKOE H3JI0KEHUE
OTBETa Ha BOMPOCHI, YMEHHUE JIeTIaTh BHIBOABI 0€3 CYIIECTBEHHBIX OIIMOOK;
e BIAJEHWE HWHCTPYMEHTapUeM Y4YeOHOW IUCUMIUIMHBI, YMEHHE €ro HCIOJIb30BaTh B
pELIEHUHU TUIIOBBIX 3a/1a4;
® yMEHHUE N0/ pPyKOBOACTBOM MPENOAaBaTeNsl pellaTh CTaHJapTHBIC 3a/1a4u;
e paboTa Mmoja PyKOBOJCTBOM IpErojaBareis Ha JIa0OpaTOPHBIX 3aHSATHUSX, JOIYCTHUMBIN
YPOBEHB KYJIbTYPBI UCTIOJTHEHUS 3a/IaHU;
® JIOCTaTOYHBIM MHHHMAJIbHBIA ypPOBEHb CHOPMUPOBAHHOCTH 3asBJICHHBIX B padouei
porpamme KOMIIETEHIIUH.
Oyenka «Hey0081emeopumenbHoy, «He 3a4meHo»:
e (parMeHTapHbIe 3HAHUS 110 AUCLUHUIUINHE;
® O0TKa3 OT OTBETa (BBIMOJIHEHUS MMCEMEHHOU PaboThI);
® 3HaHWE OTIECIbHBIX MCTOYHHUKOB, PEKOMEHIOBAHHBIX Y4YeOHOW MporpaMMoil 1o
JUCLUTLITUHE;
HEYMEHHUE UCIIOJIb30BaTh HAYYHYIO TEPMUHOJIOTHIO;
HaJgu4ue rpyObIX OMMOOK;
HU3KHAW YPOBEHb KYJIBTYPBI UCIIOJTHEHUS 3aJaHUN;
HU3KUN YPOBEHBb CHOPMHUPOBAHHOCTH 3aABJIICHHBIX B pabodeii mporpaMme KOMIETEHITUH.

5. IlepeyeHb OCHOBHOW M [ONOJIHUTEJBbHON Yy4YeOHOW JIMTepaTyphbl,

He00X0AUMOM 1JI OCBOCHUS JUCHMILIMHBI (MOIYJIS)

5.1 OcHoBHas JIuTepaTypa:

1. byann M.A. Maple ms ctyaentoB ¢pu3ukoB: yued. nmocobue: B 2 u / M.A. byHun. —
PoctoB Ha Jlony: U3n-Bo OOV, 2015. — Y. 1. — 231 ¢. — ISBN 978-5-9275-1893-7.
— URL: http://biblioclub.ru/index.php?page=book&id=461826

2. Bocko6oiiankoB FO.E. OcHOBBI BBIYHCICHH W TNPOTPAMMHUPOBAHUS B IIAKETE
MathCAD PRIME [Onekrponnsiii pecypc]: yue6. mocobue / HO.E. Bockoboitnukos, A.D.
3agopoxnbii. —  CII6:  Jlams, 2016. — 224 c¢. — Pexum jgocryma:
https://e.lanbook.com/book/72977.

3. I'ymepoB A.M. Ilaker Mathcad: Teopus u npakruka / A.M. I'ymepos, B.A. XonoaHoB;
AH Pecny6nuku Tarapcran, Kasanckuii HallmOHaIBHBIA HCCIIETOBATENBCKII TEXHOIOTHUECKUN
yHuBepcuteT. — Kazanb: U3marensctBo «®on» AH PT, 2013. — Y. 1. — 112 ¢. — ISBN 978-
5-7882-1485-6. — URL: http://biblioclub.ru/index.php?page=book&id=258795.

4. Tloxapckas I''I. MATHCAD 14: OcHOBHBIE CEpPBUCHI W TEXHOJIOTHH /
I'N. Iloxapckas, .M. HazapoB. — 2-e wu3n., ucnp. — M.: HanuonansHblli OTKpPBITBIN
Yuusepcurer «MHTYUT», 2016. — 139 c.
— URL: http://biblioclub.ru/index.php?page=book&id=429120

5. MyramnumoBa C.P. IlpakTuyeckue 3aHSITHS 10 MaTEMATHYECKOMY aHalnu3y C
ucnonb3oBanuem MathCad: yuebnoe nocobue / C.P. MyrammumoBa. — M.; bepnun: Jupexr-
Menua, 2014. — 33 c. — ISBN 978-5-4475-2521-7.
— URL: http://biblioclub.ru/index.php?page=book&id=258789

Jly11 ocBOEHUS TUCHUIUIMHBI MHBAIUJAMH U JTUI[AMH C OTPaHUYEHHBIMH BO3MOKHOCTSIMU
3I0POBbSl MMEIOTCSI M3JaHHsI B DJICKTPOHHOM BHJE B 3JEKTPOHHO-OMOIIMOTEUHBIX CHCTEMAax
«JIanp» u «YHuBepcuterckas oudamnoreka ONLINE).
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5.2 JlonotHUTEIbHAS JINTEPATypa:

1. Oxop3un B.A. Ilpuknagnas marematuka B cucreMe MATHCAD [DnexTpoHHBIN
pecypc]: yueb. Ilocobme. — CII6.: Jlamp, 2009. — 352 c. — Pexum gocryma:
https://e.lanbook.com/book/294.

2. Pakutun, B.M. PykoBonacTBo no metonam BbruuciaeHuil u npuioxxenuss MATHCAD.
«®uzmatauty, 2005. — 264 c. — ISBN 5922106368. — Pexum pgocryna:
https://e.lanbook.com/book/2289.

3. Hoes, B.C., loponun, ®.A. CO0pHUK 3aJlaHUI MO TEOPETUUECKON MeXaHUKe Ha 0a3e
MATHCAD. «JIanb», 2010, 1-e u3g. — 592 ¢. — ISBN 9785811408214. — Pexxum nocTymna:
https://e.lanbook.com/book/133.

6. Meroanuyeckne YyKazaHusi I O0Y4YalOIIUXCH IO OCBOCHUIO

AMCHMIJIMHBI (MOIYJIsT)

ITo kypcy mpeaycMOTPEeHO MPOBEICHHE JICKIIMOHHBIX 3aHSATHUH, HAa KOTOPBIX JacTCs
OCHOBHOI CHCTEMaTHU3UPOBAHHBI MaTepuai; JabopaTOPHBIX 3aHATHI, Ha KOTOPBIX CTYJEHTHI
OBJIA/ICBAIOT HABBIKAMH PAOOTHI C a3 IMYHBIMH MATEMATHYCCKUMHU TTAKETaMHU.

BaxHedmuM dTanoM W3y4deHHs Kypca sBIISIETCS camocTosiTeNbHas pabdora. Tekymas u
olepekarolias CcaMoCTOsTeNbHas padoTa CTyJCHTa, HampaBleHHas Ha yriuyOleHue u
3aKpEIUICHUE 3HAHUM CTYJIEHTa, PA3BUTHE IIPAKTHYECKUX YMEHUH, OCYLIECTBISETCA IPH
popaboOTKE MAaTEPHUAJIOB JICKIIUHA ¥ COOTBETCTBYIOIICH JINTEPATYyPbl, U3YUYECHHUH TECOPETUUECKOTO
Marcpualia K J'Ia60paTOpHI)IM 3aHATHUAM, B TOM YHUCJIC U3 3JICKTPOHHBIX HICTOYHHUKOB HH(bOpMaHI/II/I,
MOJITOTOBKE K TEKYIIIEMY U HUTOTOBOMY KOHTPOJISIM.

Jis yiydmeHust kadectBa W 3((HEKTHBHOCTH CAMOCTOSITEITLHOW pPabOTBI CTYJICHTOB
NpEeJJIaraloTcsi CIIMCKM OCHOBHOW W JIOMOJHHUTEIBHON nuTeparypbl. [Ipu camocTosTeNnbHOM
paboTe CTYICHTY HEOOXOAMMO YIEIUTh 0CO00¢ BHHMAaHHE IPABWIBHOMY ITOHUMAHHIO H
IPaMOTHOMY  YNOTPEOJCHUIO TEPMHHOB; COCPEIOTOYUTHCS HA BBIABJICHUM MPUYHUHHO-
CJIEJICTBEHHBIX CBSI3€H; CJEeNyeT MpPOSBIATh MHTEPEC K pa300paHHBIM B ydeOHUKax IpHUMEpam;
HAXOJIUTh OOBSICHCHUS MAaTEMAaTUYCCKHX IIOHATUH, METOIOB HCCIICIOBAHUS, MPHUHITUIIOB
MOCTPOCHUS MAaTEMATHUCCKUX MOJIEIICH.

TBopueckas poOIEeMHO-OPUEHTHPOBAHHAS CAMOCTOSTEIbHAs paboTa, HalpaBlicHHAs Ha
Pa3sBUTHC HUHTCIJICKTYAaJIbHBIX YMGHHﬁ, KOMIIJICKCa HpO(l)eCCI/IOHaJ'IBHI)IX KOMHCTCHHHﬁ,
TIOBBIIIICHUE TBOPYECCKOTO MOTCHIIMAIA CTYACHTOB 3aKJIF0YaeTCS B!

— TIOMCKE U aHaJlM3€ HAy4YHBIX MyOJIMKAIMi M0 KaXIOMYy paslelny Kypca, HX
CTPYKTYPHUPOBAHHIO H MTPEICTABICHUH MaTepHalia JJisl IPEe3CHTANN Ha pyOeKHOM KOHTPOJIC,

— Y4YaCTWH B HAYYHBIX CTYJICHYECKUX KOH(PEPECHIIUIX, CEMUHApaX U OJIMMITHAIAX.

OreHka pe3ybTaTOB CaMOCTOSITEIbHOM paboThl OpraHU3yeTcs Kak eIMHCTBO IBYX (opM:
CaMOKOHTPOJIb U KOHTPOJIb CO CTOPOHBI MPETI01aBaTEIS.

@DopMBI KOHTPOJISI CO CTOPOHBI MPENOAABATENSI BKIIIOYAIOT:

- yCTHbeI OIMpoOC Ha JICKIIMOHHBIX U HaGOpaTOpHBIX 3aHATUAX,

— CaMOCTOSITENIbHBIE M KOHTPOJIbHBbIE PabOThI MO pe3yibTaTaM H3Y4YEHHUS HEKOTOPBIX
pa3zenoB Kypca;

— 3ayer.

B ocBoeHnu AUCHUIUIMHBL MHBAJIMJAAMH U JIMAMU C OTPaHUYCHHBIMU BO3MOXKXHOCTIMU
3I0pPOBBSl OOJIBIIIOE 3HAYCHUE WMEET WHIWBHIyalbHas ydeOHas paboTa (KOHCYJIbTAIlUU) —
JAOMOJIHUTCIIBHOC Pa3bsACHCHUC yqeGHoro Marepuaia.

WupuBuayanbHble KOHCYJIBTAMU 10 TPEIMETY SBISIOTCS BaXXHBIM  (DAaKTOPOM,
CHOCO6CTBYIOH_II/IM HHIAWBUYyaJIN3allun 06y‘I€HI/ISI 1 YCTAHOBJICHHUIO BOCIIMTATCIILHOTO KOHTAKTa
MEXIy IMperojaBaTelieM W OOYyYaroIUMCS HMHBAJIHIOM WM JIMIOM C OTPaHWYCHHBIMU
BO3MOJXHOCTSIMHU 310POBbS.
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7. llepeyeHb HWHGPOPMALNMOHHBIX TEXHOJOIHMH, HCIOJb3yeMbIX

npu

OCYIIeCTBJIEHUH 00Pa30BaATEJIbHOI0 MPoIlecca Mo JUCHUIJINHE (MOTYJIIO)
7.1 llepeyeHb HHPOPMANMOHHO-KOMMYHUKAIMOHHBIX TEXHOJIOTHI
KoHcynpTupoBanne nocpeacTBOM 3JIEKTPOHHOM IOYTHI.

7.2 TlepeyeHb JMIEH3HOHHOTO W CBOOOJHO PACHPOCTPAHSIEMOr0 MPOrPAMMHOIO
odecmeuyeHus
1. Microsoft Windows 10

Microsoft Office PowerPoint Professional Plus

2.
3. MathCADPrime3.0
4. Maplel8.

7.3 IlepevyeHb cOBpeMeHHBIX NMPOdecCHOHAIBHBIX 023 JAHHBIX M1 HMHPOPMAITHOHHBIX
CIIPABOYHBIX CHCTEM
OnexrponHas oubnmoreunas cuctema eLIBRARY.RU (http://www.elibrary.ru)/

8. MarepuajbHO-TeXHHYECKOE O0ecnevyeHune Mo JUCUUIJINHEe (MOTYJIIO)

HaumenoBanue y‘le6H01>i ayJUTOpHUH, €€ OCHALICHHOCTDb

No Bup pa6or
000pyIOBaHUEM U TEXHUUYECKUMU CpPeACTBAMU O0yUEHUs
1. JleximoHHble 3aHATHS | JIGKIMOHHAs ayauTOpHs, OCHAIleHHas Yy4ueOHOHl Mebenslo,
JIOCKOM, MapKepOM WJIM MEJIOM, MPE3CHTAIMOHHONW TEXHUKOU
(mpoexTop, JKpaH, KOMIBIOTEP/HOYTOYK) u
COOTBETCTBYIONTUM NporpaMmmMHbIM obecnieduenuem (110)
2. JlaBopartopHsble [Tomemienne ans  TpoBelneHHUs JAOOPAaTOPHBIX  3aHATUH
3aHATHS OCHAIIICHHOE y4ueOHOU MeO0eblo, MePCOHATBHBIMU
KOMIIBIOTEpaMM ¢ JoctynoM K cetu "HHtepHer" wu
obecrieueHreM JOCTyna B JJEKTPOHHYIO HWH(OOpPMAIMOHHO-
00pa30BaTENIbHYIO Cpelly OpraHu3aluu
3. ['pynmnoBsie [Tomemienue 1ist MpOBEAEHUS TPYNIOBBIX (MHAUBHYaIbHbIX)
(MHAMBUAYAJIBHBIE) KOHCYJIbTaIU, yueOHoI MebebIo, OCHAILIEHHOE
KOHCYJIbTAITU! MPE3CHTAIIMOHHON TEXHUKOW (IIPOEKTOp, JKpaH, HOYTOYK) H
COOTBETCTBYIOIIUM MPOTPaMMHBIM 00€CIIeUeHUEM
4. Tekymuii  KOHTpOJIb, | [loMelenne s mpoBEeACHUA TEKYIIEW W MPOMEKYTOYHOM
IPOMEXKYTOUHAs aTTeCTalllu, OCHAIIEHHOE Y4eOHOU MeOenbio, MepCOHaTbHBIMU
aTTecTalus KOMIBIOTEPAMU C JOoCcTynoM K cetu "HUHtepHer" wu
o0ecrieueHHEM JOCTyIa B 3JEKTPOHHYIO HH()OPMAIMOHHO-
00pa3oBaTeNIbHYI0 Cpely OpraHu3aluu
5. CamocrosiTenbHas Kabuner s caMocTosTenbHONH pabOTHI, OCHAIICHHBIN
pabora KOMIIBIOTEPHON TEXHHUKOW C BO3MOYKHOCTBIO MOIKIIOYCHHS K

cetn «lHTEpHET», MPOrpaMMON HKPAaHHOTO YBEJIWYEHUA U
00eCreueHHbI JOCTYIIOM B 3JIEKTPOHHYIO HH(OPMaIMOHHO-
00pa30BaTENIbHYIO Cpe/ly YHUBEPCUTETA
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