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1 ey 1 3212494 M3y4YeHns JUCHUILUIAHBI (MOTYJIs1)

1.1 Ilean ocBOEeHUST TUCUUILIHHBI

OcBOCHHE OCHOBHBIX BO3MOXKHOCTCH  YHHBEPCAIbHBIX COBPEMEHHBIX  IAKETOB
KoMIibtoTepHOM MaTemaTukun MathCad u Maple, mmpoko npuMEHSIOIMMXCS a1 00paboTKH
pe3ylbTaTOB MAaTEeMATHYECKUX U (DU3MUECKUX OKCICPUMEHTOB W JJISI MOJCIHPOBAHUS
pa3sHOOOpa3HBIX IPOIECCOB; YIIYOJIIEHHOE H3YYCHHE W OCBOCHHE CTYJICHTAMH YHCIJICHHBIX
METOJIOB PpEICHUsI 3aja4, MPHOOPETEHHWE M COBEPIICHCTBOBAHHE IPAKTHYECKUX HABBIKOB
pabotsl B cpene MathCad u Maple; ocBoeHHe U MCTIOIB30BaHUE TPAPUICCKUX BO3MOKHOCTEH
ATHX CHCTEM IPH MOJCIMPOBAHUU IPOIIECCOB; MOJYYCHUE OIbITA MCCIICIOBATEIBCKONH pabOTHI;
O3HAKOMJICHHE C METOJaMH OpraHu3allud, IJIAHUPOBAaHUS U OOpabOTKU pe3yabTaToB
IKCIIEPUMEHTOB.

1.2 3agauu M CHUILIHHEI

Hay4uTh CTy/I€HTOB BBINOJHATD CIOKHBIC allreOpandecKue mpeoOpa3oBaHusl, BEIYUCIIATh
npesesibl, CyMMbl, MTPOU3BE/ICHUSI, TIPOU3BOJIHBIE U WHTErPaJibl, ONEPUPOBATH C MATPHUIAMU U
BEKTOpaMHM, pelIaTh HEJTUHEHHBbIE YpaBHEHHS M CUCTEMbl YpPaBHEHHIl C IOMOIIBIO
maTemarnueckux mnakeroB MathCad u Maple. HayuuTh ¢ mnomMompi0 3THX MAKETOB
MOJICTTPOBATH MPOIIECCHI M CHCTEMBI, TIPECTABIIATh B Tpaduueckoil (hopMe pa3IudHbIC JaHHBIC
U pe3y/bTaThl pEIICHUS 3a/1a4.

[Tocne mpoxoxkaeHus Kypca CTYIACHT JOJDKEH YMETh CaMOCTOSITEIbHO HCIOJIb30BaTh
W3JI0KEHHBIE B KypCe CPEACTBA MAKETOB MPU PEIICHUH KOHKPETHBIX 33/1a4 y4eOHOTO U HAyYHOTO
YPOBHSI CIIOKHOCTH.

1.3 MecTo AucuuminHbl (MOAYJIs) B CTPYKTYpe 00pa3oBaTe/ibHOM NPOrpaMMbl

Jucuunnuza «MareMaTH4ecKre MakeTbl U UX INPUMEHEHHE B €CTECTBEHHBIX HayKax»
OTHOCUTCSI K 4YacTu, (popMupyemoil ydacTHHMKamMM oOpa30BaTeNbHBIX OTHOIIeHUH, bioka 1
" ucuunauael (MOAyu)" y4eOHOrO IJIaHa.

Jli1st 0cBOEHMS MaTepUalloB Kypca TpeOyeTcsl HOArOTOBKA MO CIEAYIOUIUM JTUCIMITIIMHAM:!
"Matemarnueckuii ananus", "AunreOpa", "Awnamutuueckas reomerpus”, "KommiekcHbIi
anamus", "ludepennmanbHble ypaBHEHHS .

C nomompto mnakeroB MathCad wu Maple »>ddexTtuBHO pemarorcs 3aaavu
MaTeMaTHYeCKOro aHalu3a, JUHEHHOW anreOpbl U aHAJUTUYECKOM T'eOMETpHHM, KIacCH4ecKOH
MEXaHUKH, MaTeMaTH4eCcKOHd (HU3UKHU, (U3NKH, TEOPHUH BEPOSTHOCTEH M MaTeMaTHYecKOM
CTaTUCTHKH, TEH30PHOTO aHajIu3a, JUCKPETHON MaTeMaTHKH, TEOPUU TPyMIl, Kpuntorpadpuu u
T.A., TOTOMY €CTECTBEHHO pacCcMaTpUBaTh ATH IMAKEThl KAaK KOMIIBIOTEPHYIO MOJAJIEPKKY
J1r000T0 Kypca IO €CTECTBEHHOHAYYHBIM JTUCIIUIITHHAM.

1.4 IlepedyeHp NMJIAHMPYEMBIX Pe3y/JbTATOB O0y4eHUs] MO JMCHUILIMHE (MOAYJIIO),
COOTHECEHHBIX C IVIAHUPYEeMbIMH Pe3y/JIbTATAMH OCBOEHHS 00pa30BaTeJbHOM NPOrpaMMbl

W3yuenne paHHOM y4yeOHOW AMCUUMIUIMHBI HANpaBlIeHO Ha (OPMHUPOBAHUE Y
00yJaronuxcsi  yHHBEPCAIBHBIX/00MIENPOPECCHOHATBHBIX/TPOPECCHOHAIBHBIX  KOMIETEHITUH
(YK/OIIK/TIK)

Ne Konx 1 HaumeHnoBanue NHaukaTopsl TOCTHKEHUST KOMITETCHIIUH

I1.11. KOMIIETEHITUH 3HaeT yMeer BJIageeT

1. TIK-5 OCHOBHEIE pelarth 3aJja4u | MaTeMaTuyec-
Cnocoben HCIIOJIb30BaTh |MaTEMaTHUYECKUE | TEOPETUUECKOTO | KUM anmnapaToM
COBPEMEHHBIE METO/bI |JITOPUTMBI, Y TIPUKJIATHOTO | MATIAKETOB
pazpaboTKu HW  peaju3aluu |MEeTOJIbl pEIICHHUs XapaKTepa 13 MathCad u
KOHKPETHBIX QITOPUTMOB |3a]1a4 C pa3IUYHBIX Maple;
MaTeMaTUYeCKUX MOJIETIe Ha |UCIOJIb30BAaHU— |Pa3/esioB HaBBIKAMH
0aze SI3BIKOB |€M MAaTIaKeTOB |MaTeMaTHYEeCKO—| aHajJn3a 3aJaqH,
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Ne Kon n HaumeHoBaHue WMHaukaTopbl TOCTUKEHUS] KOMITETEHIIUH
ILII. KOMTIECTCHITNH 3HaeT yMmeeT BJajieeT
nporpammupoBanusi ¥ makeroB [MathCad u r'O aHaJK3a, HaBBIKAMU
MPUKIIQTHBIX nporpamm |Maple KOMIUIEKCHOTO | BBIOOpA U
MO/JICIIUPOBAHUS aHasm3a, PUMEHECHHUS
anreOpsl, pa3IMYHBIX
AQHAJTUTHYECKOW | METOJIOB
T€OMETPHH C peleHus 3a1a4
UCIIOJI30BaHUEM | B Cpelie
MaTIaKeTOB MathCad u
MathCad u Maple
Maple
[1K-6 OCHOBBI UCIIOJIB30BaTh C | HABBIKAMU
Cnocoben UCII0JIb30BaTh | MOCTPOCHHUS MPUMEHEHUEM | aITOPUTMHU3A—
METOABl MATEeMaTHYeCKOTO U | MaTeMaThyec— | MaTIaKeTOB IIUM OCHOBHBIX
JIITOPUTMHUYECKOTO KHUX U MathCad u 3azad4,
MOJICTUPOBAHKsI TIPH PEIICHUH | KOMITBIOTEPHBIX | Maple MeToapl | HaBBIKAMHU 110
TEOPETUYCCKUX W TPHUKIATHBIX | MOJICIICH, mareMaTuiec— | 00paboTKe u
3ama4 OCHOBHOM KOTO U aHaIu3y
(GyHKITMOHAT anroputTMudec— | HH(GOpMamyH ¢
MaTeMaTH4ec— | KOTro UCIIOJIb30BaHU K
KHX TIaKETOB MOJICTTHPOBAHUS | €M MATIaKETOB
MathCad u npu pemienun | MathCad u
Maple teopernueckux | Maple
Y TIPUKITATHBIX
3a1a4

2. CTpyKTYypa M coaepkaHue JUCUHMIIHHbBI

2.1 Pacnipenesnenue TPy10éMKOCTH AUCHUILINHBI 10 BUAAM padoT

O6mas Tpyno€MKOCTh TUCHUIUIMHBI COCTaBiseT 2 3ad.el. (72 Jaca), UX pacmpeesieHre
10 BUJ[aM paldoT mpeJicTaBieHo B Tabnuie (051 cmyoenmos ODO).

Bun yae6HO# paboTh Bceero CemecTpbl
4acoB (uacel)
2
KonrakTHasi paboTa, B TOM 4HcJjIe: 34,2 34,2
AyauTopHbIe 3aHATHS (BCEro): 34 34
3aHsATHUS JIEKIIMOHHOTO THIIA - -
JlaGopaTopHblie 3aHITHS 34 34

3aHATUS CEMUHAPCKOT0 TUIA (CeMHUHAPBI,
MPAKTUYECKHE 3aHSITHSI)

HNnas koHTaKTHasA padora:

KonTpons camocrositensHoi pabotsl (KCP) - -

ITpomexyrounas atrectanus (MKP) 0,2 0,2

CamocrosiTesibHass padoTa, B TOM YHUCJIe: 37,8 37,8
[TpopaboTka yueOHOTO (TEOPETHIECKOT0) MaTepuasia 14 14

BrinonHenne MHAMBUYaIbHBIX 3aJaHUN (TIOATOTOBKA 10 10

COO00IIIeHNH, Mpe3eHTalni)

[ToaroToBka K TEKynemMy KOHTPOJIO 13,8 | 13,8

KonTpoJn:




IToaroTroBka K dK3aMeHy - -
O01mas Tpy10eMKOCTh qac. 72 72
B TOM YHC/Ie KOHTaKTHAA | 4 42 | 342
pabora
3a4. e 2 2

2.2 CTpyKTYypa QM CHUIINHbBI
Pacrnipenenenne Bu10B yaeOHOM paOOThI U UX TPYJOEMKOCTH IO pa3jiesiaM AUCIUILTUHBL.
Pasens! (TeMbl) AMCHUILUIMHBL, H3y4aeMble Bo 2 cemectpe (ouras ¢popma)

KonnuectBo yacos
Ne HaumenoBanue pa ( Aynutopras BP(I)eaHyaiHT
0 paszzenos (TeM) Beero paGora , §60Ta
J | JI3 I3 | CPC
1 2 3 4 5 6 7
1. |Marnaker MathCAD 38 | — 18 — 20
2. |Marnaker Maple 33,8 — 16 - 17,8
UTOI'O no pazdenam oucyuniumsl 718 — 34 - 37,8
KonTpons camocrostensHoi pabotsl (KCP) -
[Tpomexyrounas arrectauus (MKP) 0,2
[ToaroroBka K TeKyIiemMy KOHTPOJIIO —
OO0miast TpyA0€MKOCTh IO TUCLIUILIAHE 72

[Tpumevanue: JI — nekumu, JI3 — maGopatopueie 3aHsaTtus, [13 — mpaktuueckue 3aHsATHS /
cemuHapbl, CPC — camocTosiTennbHas paboTa CTyJeHTa

2.3 Conep:xaHue pa3iesioB (TeM) TUCHUTLIHHBI
2.3.1 3ausaTHd JeKINOHHOr0 THIIA

3anarus JICKOMOHHOTO THUIIA HE NPEAYCMOTPCHBL y‘Ie6HI)IM IIJIAaHOM.

2.3.2 3aHATHS CEMHHAPCKOI0 THNA
3aHATUS CEMUHAPCKOTO THUTIA HE MPEITyCMOTPEHBI YI€OHBIM TIAHOM.

2.3.3 JlaGopaTopHble 3aHATHS

®opmMma
No HanmenoBanue nabopatopHbix paboT TEKYIIEro
KOHTPOJISI
1 3 4
1. | Ipocreiimue Berancnaenus u onepanuu B MathCAD. Mento MathCAD. | Ycrhslit onpoc
Pexxnm cnipaBkn
2. [TpoBeneHMe YMCICHHBIX U CUMBOJIBHBIX pacdetoB B MathCAD. VYeTHBII onpoc
YnpaBiieHuE BBIUMCIEHUSIMHA
3. [Toctpoenue rpadpuxos B MathCAD YcTHBIN onpoc
4. Pabota ¢ marpunamu B MathCAD YcTHBIN onpoc
5. Merto/bI peliieHnst CUCTeMBbI JIMHEHHBIX ypaBHeHuit B MathCAD YeTHBI onpoc,
KOHTpPOJIbHAs
paborta
6. Brruncnenue cymmsl u ipoussenenns B MathCAD YcTHBIN onpoc
7. Brruucnenue npenenos, HHTETPAIOB, IPOU3BOIHBIX € TOMOIIBIO VYeTHbII onpoc
MathCAD




8. Wccnenosanue ¢pyukuwmii ¢ momoripio MathCAD YcTHBI omnpoc,
KOHTpOJIbHAs
paborta
9. Kparkas xapakrepuctika cuctembl Maple. [lonp3oBarenbekuii YeTHBII onpoc
unrepdeiic. CocraB cuctembl. CrcTemMa ImoMOITH
10.| OcHoBHBIE TOHATHUS BXOAHOTO si3biKa cucteMbl Maple. Komriekchbie, | YcTHBIN onpoc
1IeJIbI€ U PAllMOHAJIbHBIE YHCIIA.
11. Omneparuu cuMBOJILHOM MaTeMaTuku B Maple YceTHBIN onpoc,
KOHTPOJIbHAs
pabora
12, I'paduka B cucreme Maple YcTHBIN onpoc
13. Mero/bl penieHns cucteMbl ypaBaenuii B Maple Y CTHBII onpoc
14. Pemenue 3aau MaTeMaTH4ecKoro aHaimsa ¢ momouso Maple VYcrHbli onpoc,
KOHTpPOJIbHAsI
pabora

2.3.4 llpumepHasi TeMaTHKa KYPCOBBIX padoT (IIPOEKTOB)
KypcoBbie paboTsl HE MPEAYCMOTPEHBI YUCOHBIM IIJIAHOM.

2.4 llepeyeHb y4eOHO-METOAMYECKOT0 OOecneYeHUus JJI CaMOCTOSATeIbHOH padoThl
00y4YaOIIUXCS 10 JUCHHUILIMHE (MOYJII0)

IlepeueHp yueOHO-METOUUECKOr0 00eCIeyeH s JUCIIUILIMHEI
Ne Bun CPC I10 BBIIIOJIHEHUIO CaMOCTOSITENIbHOM paObOThI
1 2 3
1 N3yuenne Metonuueckue PEKOMEHIalluu 1o OpraHu3aluu
TEOPETUYECKOTO CaMOCTOSITENIbHOM pabOThl CTY/IEHTOB, YTBEPKIACHHbIE Kadeapoil
marepHana K BBIYUCIIUTENLHOW MaTeMaTUKU U WH(POPMATUKH, TpoTokoa Ne 14
1a00paTOpHBIM or 14.06.2017 .
3aHATUSAM,
BBITIOJTHEHHE
WH/IMBUyaJIbHBIX
3aJaHUM,
MIOJrOTOBKA K 3a4eTy

Y4eOHO-METONUYECKHUE MaTepuasbl ISl CaMOCTOSITENIbHON pPabOThl 00yYarOImIUXCS U3
YuCiIa MHBAJIUAOB | JIMI C OTPAHUYEHHBIMH BO3MOXKHOCTSIMU 3/10poBbs (OB3) mpenocTrasmisitorcst
B (hopMax, aTanTHPOBAHHBIX K OTPAHUYEHHSIM HX 37JOPOBBS M BOCIIPHUSTHS HH(DOpMAIIHN:

JUig U1 ¢ HapyLIEHUSIMU 3PEHUS:

— B IieyaTHOU popme yBeTHUEHHBIM HIpU(TOM,

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA.

JIist i1l ¢ HapyLIEHUsSIMH CIlyXa:

— B TIe4aTHOU (opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

Jljis U1 ¢ HapyIIeHUSIMU OTIOPHO-JBUTATEIBLHOTO amnmapara:

— B I1e4aTHoi (opme,

— B (popMe JIEKTPOHHOTO IOKYMEHTA.




JlaHHBIN TIepeyeHb MOXET OBITh KOHKPETU3MPOBAaH B 3aBUCHUMOCTH OT KOHTHHIEHTA
oOydJaronuxcs.

3. O0pa3oBare/ibHbIC TEXHOJIOTHH

HJ’ISI JUI ¢ OrpaHMYC€HHBIMH BO3MOXHOCTAMH 300POBbA NPEAYCMOTPEHA OpraHu3alusd
KOHCYJIBTAIIMH CO CTYACHTOM IPH IOMOIIU 3JEKTPOHHOW WH(OPMAIMOHHO-00pa30BaTEIHbHOM
cpenst BY3a.

4, OIIeHO‘IHbIe H METOAUIECCKUE MaTEpHUaJibl

4.1 OueHouyHble cpeAcTBAa Ui TeKYHIEr0o KOHTPOJIA  YCIIeBAeMOCTH M
MPOMEKYTOYHOM aTTeCTAUMHU

OueHoYHBIE CpelCTBAa NpPEAHA3HAUCHBI /ISl KOHTPOJS M OLECHKH 00pa30BaTEIbHBIX
JNOCTIDKEHUH ~ OOydarommxcsi,  OCBOMBIIMX  [pOorpamMmy  Y4eOHOW  JMCIUILTUHBI
«MaremaTu4eckue MakeThl U UX MPUMEHEHUE B €CTECTBEHHBIX HAYKax».

O1eHOUHBIE CPEJCTBA BKIIIOYACT KOHTPOJIHBIE MAaTEPHAIIbI I MMPOBEACHUS TeKYIIero
KOHTPOJIs B (hopMe BONIPOCOB Ui YCTHOTO OIpPOCA, 33JaHUH Uil KOHTPOJIBHBIX paboOT
NMPOMEKYTOUYHOM aTTecTauum B popMe BOIIPOCOB K 3aUETYy.

OueHOYHbIE CpEeACTBA U WHBAIUIOB M JIMI[ C OrPAaHUYCHHBIMH BO3MOXKHOCTSMH
3JI0POBBSI BEIOUPAIOTCS C YYETOM WX MHIUBHYaIbHBIX CUXO()U3NUECKIX 0COOCHHOCTEH.

— NpU HEOOXOAMMOCTH WHBAJIMAAM M JIMIAM C OTPAaHUYCHHBIMH BO3MOKHOCTSIMHU
3JI0POBBSI ITPEOCTABISIETCS JONOJIHUTEIBHOE BPEMs U OJATOTOBKH OTBETA Ha 3a4ere;

— IIpU TPOBEJICHUH TPOLEAYPHI OIICHUBAHUS PE3yIbTATOB O0YyUCHHsI MHBAIMAOB H JIUI] C
OTpaHMYCHHBIMH BO3MOYKHOCTSIMHU 370pPOBbS MPEAYCMaTPUBACTCS MCIIOJIb30BAHNE TEXHHYECKHUX
CpEeACTB, HEOOXOIMMBIX UM B CBSI3U C X WHAUBUIYAIBHBIMUA 0OCOOCHHOCTSIMH;

— NIpH HEOOXOIUMOCTH JJIsl 00YUYaIOIIUXCsl C OTPAaHUYEHHBIMH BO3MOXXHOCTSMH 370POBbSI
U WHBAIWAOB TIPOIEAypa OIICHWBAHUS pE3YJIbTaTOB OOYUYEHHs 10 JUCIUIUIMHE MOXKET
IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Iporienypa orneHMBaHUsI Pe3yIbTaTOB OOYYEHHS WHBAIUAOB M JIUI] C OTpaHUYECHHBIMHU
BO3MOXKHOCTSIMM 3JI0pOBbsI 110 JTUCHMIUIMHE (MOJIYJIO) TpelycMaTpUBaeT MpeAOoCTaBlICHHE
uHpopManuu B (opMax, aTaNTUPOBAHHBIX K OTPAHHUYCHHSIM WX 3J0POBBS U BOCIPHSITHS
uHpOpMaLUu:

JUist T ¢ HApyIIEHUSIMH 3PEHHS:

— B [1€4aTHOW (hopMe yBEIUYEHHBIM HIPUPTOM,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JUist T ¢ HapyIIEeHUsIMU CITyXa:

— B TIe4aTHOM opme,

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.

JUiist AT ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO armapaTra:

— B I1e4aTHoM (opme,

— B (popMe 2IEKTPOHHOTO IOKYMEHTA.

JlaHHBINA TepeyeHb MOXET OBITh KOHKPETH3MPOBAaH B 3aBUCHUMOCTH OT KOHTHHIEHTA
oOydJaronuxcs.

CTpyKTypa OllEHOYHBIX CPEICTB Ul TEKYUIed U MPOMEeKYTOYHOM aTTeCTAlMU

. HaumenoBanue
Ko xoHTpOIIMpYeMoii
Ne | KoHTponupyeMble pa3aesl OILIEHOYHOT'O CPEJICTBA
KOMITETEHIINH (WK ee
n/n (TeMBI) AUCIUIUIMHBI . IIpomexyTrounas
YacTH) Texymuii KOHTPOIb
aTTecTays




Bomnpocs! ans
YCTHOTO OTIPOCa,

Bomnpoc Ha 3auere 1-8

1 Marnaker MathCAD IIK-5, TIIK-6

KOHTpOJIbHASA paboTa

10 pa3zeny

Bomnpocs! nns Bomnpoc Ha 3auere 1, 2,
2 Martnaxer Maple IK-5, [1K-6 yeTHOro orpoca, 6-10

KOHTpOJIbHAsA paboTa
10 pa3zeny

HOK333Te.]'ll/l, KPUTECPHUH U LIKAJa OUEHKHU C(l)OpMI/IpOBaHHLIX KOMIIeTeHI Uil

Koa n HaumMeHoBaHue

CooTBeTcTBHE YPOBHEI 0CBOCHUSI KOMIIETEHIIMH IUNIAHUPYEMbIM pe3yJibTaTaM

KOMIIETeHIHI 00ydYeHNsI M KPUTEPHUSIM UX OIlEeHUBAHUSA
NMOPOTrOBBbI 0a3oBblIii NPOJABHHYTBIN
OneHka
Y IOBIETBOPUTETHHO Xopo1o/3a4TeHo OTIUYHO /3a4TEHO
/3a4TEHO
3naem - OCHOBHBIE 3naem - OCHOBHBIE 3Haem - OCHOBHBIE
MaTEeMaTHUYCCKHUEC MaTeMaTH4YCCKHUEC MaTEeMaTU4CCKUEC aJITOPUTMBI,
aJITOPUTMBI, METObI QITOPUTMBI, pa3JIMUHbIE | pa3UYHbIE METOBI Pa3pabOTKH U
MK-5 peleHus 3a1a4 ¢ METOBI pa3pabOTKU U peanu3aiy aIrTOPUTMOB C
HCTIOJIb30BaHU—EM peau3aIiy aIrOPUTMOB | HCIIOJIH30BAaHHEM MATIIaKETOB
Cnoco0eH . .
MatmaketoB MathCad u | c ucnonb3oBaHneM MathCad u Maple; ocHoBHOI
HCIOJIb30BaTh

COBpeMeHHbIe MeTOABI
pa3padoTKu 1
peanuzanuu
KOHKPETHBIX
aJIrOPUTMOB
MaTeMaTHYeCKHX
Mojiesieii Ha 0a3e
SI3bIKOB
NMPOrPaMMHUPOBAHHS H
MAKETOB MPUKJIATHBIX

Mapl

matmakeroB MathCad u
Maple

(GYHKIHOHAT MaTEeMaTHYECKUX
naketoB MathCad u Maple

Ymeem - ananuzupoBathb
3a/1a9¥, BEIOMPATh
METOABI ¥ AJITOPUTMBI
UX pPELICHHS B Cpelie
MathCad u Maple

Ymeem -
AHAM3UPOBATH 33a4H,
BBIOHPATh KOPPEKTHBIE
METO/IbI ¥ AITOPUTMBI
UX peIleHH s B Cpe/ie
MathCad u Maple

Ymeem — amanusuposats 3a1a4n,
BBIOMpATh KOPPEKTHBIE METOBI U
AITOPUTMBI MX PEIICHHS,
TPENICTABIIATE U
HHTEPIPETHPOBATH MOy IEHHBIE
pe3yabTatel B cpeae MathCad u
Maple

Braoeem - HaBbIKaMH
aHanM3a 3a/1a4w,
HaBBIKaMU BeIOOpa U

Braoeem - HaBbIKaMu
aHaM3a 3a/1a4H,
HaBBIKAMU BBIOOpa U

Bnaoeem - HaBbIKaMU aHAIIN3a
3aJla4yi, HaBbIKaMU BLI60pa u
MMPUMEHCHUA PaA3JIMYHBIX METOJ0B

nporpamMmm
MPUMEHECHHUS METO/1a U NPUMEHEHUS U aJITOPUTMOB PEIICHUS 33134 B
MO/IeJTUPOBAHMS
ANTOPUTMA PEILICHUS pasnuuHbIXx MeToJIoB 1 | cpeae MathCad u Maple,
3agaun B cpene MathCad | anropurMoB pemieHus HaBBIKAMHU 00pabOTKH
u Maple 3aja4 B cpesie MathCad | mosydeHHBIX pe3yabTaToB
u Maple
3Hnaem - OCHOBBI 3naem - OCHOBBI 3Haem - OCHOBBI TOCTPOCHHUSI
MOCTPOEHHUS MOCTPOCHHUS MaTEMaTHYECKUX U
ITK-6 MaTEeMAaTHYECKUX U MaTeMaTHIECKUX U KOMIIBIOTEPHBIX MOJICIIEH,
KOMITBIOTEPHBIX KOMIIBFOTEPHBIX METOIbl MATEMATHYECKOTO U
Cniocoben Mozenen MOJeJIel, OCHOBHBIE AJITOPUTMHUYECKOTO
HCMOJIb30BATH METOAbI METOIbI MOJIEIMPOBAaHMSI, OCHOBHOM
MATEMATHYECKOr0 U MaTeMaTHYECKOTO U (GYHKIIMOHAT MATEMAaTHIECKHUX
AJrOPUTMHYECKOTO aNTOPUTMHUIECKOTO nakeroB MathCad u Maple
MOJEJIMPOBAHUS IIPH MOJCIMPOBAHUSA
peleHnn Ymeem - ananmzupoBath | Ymeem - ucnonp3oBath | Ymeem — BHIOMpATH U

TeopeTU4YeCKUX 1
NMPUKJIATHBIX 33124

U peliaTh
TEOPETHICCKHE U
MIPUKJIATHBIC 331a49H C
MPUMEHCHUEM
marnakeroB MathCad n

C IPUMEHEHUEM
marnakeroB MathCad u
Maple meronsr
MaTeMaTHYECKOTO U
AITOPUTMHUYECKOTO

UCTIONIb30BATh C MPUMEHEHHEM
MatmaketoB MathCad u Maple
KOpPpPEKTHbIE ¥ 3 PEeKTUBHbIE
METO/Ibl MATEMaTHYECKOTO 1
ITOPUTMHUYECKOTO
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Maple MOJIEITMPOBAHHUS TIPH MO/JICTIMPOBAHMS TIPH PELICHUH
peIICHUH TEOPETUYECKUX U IPHUKIATHBIX
TEOPETUYECKUX H 3a1a4
NPHUKJIAaJHBIX 33124

Braoeem - Bnaoeem - HaBBIKaMn Braoeem — HaBBIKAMH

MaTeMaTHYeCKUM MaTeMaTH4eCKOTO U MaTeMaTHIeCKOro 1

anmnapaToM MaTIaKkeToB | aJrOPHTMUYECKOrO AITOPUTMUYECKOTO

MathCad u Maple MOJICITHPOBAHMUS C MOJICTUPOBAHIS TEOPETHICCKHUX H
UCIIOJIb30BaHHEM NPUKJIAIHBIX 33]1a4, HABBIKAMU T10
marnaketoB MathCad u | oOpaboTke u aHanuzy
Maple nH(OopMaLUK C UCTIOJIb30BAHUEM

marmnakeroB MathCad u Maple

TunoBble KOHTPOJbHBbIE 3a/laHUSl WJIHM HHbIE MaTepHaJibl, Heo0XOoAuMbIe sl
OLlEHKH 3HAHMH, YMEHHUiIi, HABHIKOB M (MJIHM) ONbITA JEATEJIbHOCTH, XapaKTePU3yIIHUX
Tanbl (GOPMUPOBAHNS KOMIIETEHIIMI B Npolecce 0CBOEHUsI 00Pa30BaTe/IbHOI MPOrPpaMMbl

N

NGO

9.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

Bonpocsl 1151 yeTHOTro onpoca no pasaeay «Marnaker MathCAD»
Onumiute ocHOBHBIE 35ieMeHThI okHa MathCAD.
Kaxk BcTaBUTh TEKCTOBYIO 00acTh B JokymeHT MathCAD?
Kak usmenuts Gopmar pesynbraTa Ijs BCero J1oKymMeHTa? A i OTIeIbHOTO
BBIPAXKCHUS?
Kaxkue cucremunie nepemennsle Bam n3zBectusl? Kak y3Hateh nx 3Hauenue? Kak
W3MEHUTH UX 3HAYCHHUE?
Kakue cuMBOJIbHBIE OTIEpaIi MOXKHO BBITIOJIHATH C IOMOIIBI0 KOMaH] MEHIO?
Kakasi cuMBOJIbHAS OTIepaIiysi MO3BOJISIET YIIPOIIATh MATEMATHYECKUE BBIPAKEHUS?
Kak HaxonaTcsi CHMBOJIbHBIE 3HAUEHUSI TPOU3BOTHON?
Kak ocyIecTBISIFOTCS CHMBOJIBHBIC BEIYMCIICHHSI HHTETPAJIOB JUISl aHATUTHYSCKA
3agaHHON QyHKIIUU?
Moxet mu MathCAD HaxoIuTh B aHATUTHYSCKOM BHJIC CYMMBI M TIPOU3BEICHNUS?
B ueM otiimune komMaHbl simplify or expand?
Yro nenaer xoManna factor?
Kaxkue Buapl pyaknuii B MathCAD Bawm u3BecTHbI?
Kaxk BcTaBuTh BCTpoeHHYI0 pyHKIHIO B TokymeHT MathCAD?
Kak Haxonsarcs penieHus: HeMUHEHHBIX YpaBHEHU?
Kakwue criocoOs! mocTpoenus rpadukoB cymecTByioT B cucteme MathCAD?
Kak ctpoutcs rpaduk mapameTpudecku 3a1aHHON QyHKITUU?
Kax mpousBectu popmaTupoBaHue mocTpoeHHOTo rpaduka GyHKIIHU?
Kak u3MeHUTH 1IBET, TONIIUHY U TUII JIUHUU Tpaduka?
Onummre o0mIyro cxemy uccienopanus Gpynkuuu B MathCAD.
Kak pemraercs B MathCAD crcteMa JTHHEHHBIX YpaBHEHHIA, TPEACTABICHHAS B
MatpuuHoM Bujae? Kakue merozsl pemienuii Bel 3Haere?

Ilepeuenv Komnemenyuii (uwacmu KOMHEMEHWUU), RNPOBEPAEMBIX OUEHOUHBIM
cpeocmeom: T1K-5, TIK-6.

el A

Bomnpocsl 11 ycTHOro onpoca mo pasaeay «Marnaker Maple»
Onummre OCHOBHBIE JIEMEHTHI OKHa Maple.
OnuiuTe BUIBI MPECTABICHUS PallHOHAILHOTO Yucia B Maple.
Kak nony4unts npubImxeHHOe 3HaYeHHE PaIllOHATBHOTO Yrcia?
Kakumu pazgenutenbHBIMU 3HAKAMH 3aKaHYMBAIOTCS KOMaHIbI B Maple u 4yem oHuM
OTJINYarTCA?




~

10.
11.
12.
13.
14.
15.
16.
17.
18.

19.
20.

OOBscHUTE Ha3Ha4YeHWEe KoMaHJ factor, expand, normal, simplify,
combine, convert.

OnumuTe cnocoOwl 3aaanus GyHKIMA B Maple.

Jliig gero npeaHa3HadyeHa kKoMaHaa eval£?

C mnoMompr KakMX KOMaHJI MOKHO HAWTH BEHIECTBEHHYID M MHHUMYIO YacTH
KOMIUIEKCHOTO BBIPQKEHHS, a TaKKE€ €ro MOAYJIb M apryMeHT, U KOMIUIEKCHO
compsikeHHOEe eMy yrciio? Kakyro poJib BEIIOTHSAET KOMaH1a evalc?

Kakue nomonHuTenpHble KOMaHABI CIIEyeT BBECTH MJIsi TOrO, YTOOBI MOJIYYUTh
TOYHOE PEIICHUE YPaBHEHUS, BCE PEIICHUSI ypaBHEHUS?

B kakom Buze Bblnaercs pemieHue HepaBeHCTBa? Kak OTIIMUUTH B CTPOKE BBIBOAA
3aKPBITHIA UHTEPBAI OT OTKPHITOr0?

C momoIIpl0 KakuxX KOMaHJ CTpoATca rpaduku Ha MIOCKOCTH U B MPOCTpaHCTBE?
Kakue apryMeHTbI UMEIOT 3TH KOMaH/IbI?

C moMomipl0 Kakod KOMaHIbl MOXHO TOCTPOWTH TpaduK HEIBHOW (YHKIUU?
Onumure ee napameTpsl.

Jlnig yero npeaHa3HadyeHa komanaa display?

C noMomnipIo Kakoil KOMaH bl BRIYUCIISIIOTCSA Tipeesbl? Kakue y Hee nmapaMmerpsi?
Kaxue koMaH[IbI TO3BOJISIFOT HAMTH MTPOU3BOIHYIO (pyHKIIHN?

Kakas mocienoBaTeIbHOCTh KOMaHI HEOOXOIUMA JIJIsi HAXOXKACHHS Max u min
GYHKIMH € yKa3aHUEM UX KoopauHat (X, Y)?

Onummre o0Iyr0 cxemy HccleoBaHHus (YHKIIUU W TOCTpOeHUE ee rpaduka B
Maple.

Kakue oMaHIbl HCHONB3YIOTCA JUISI HAXOXKACHHUS ONpPEACNUTEeNs, MHHOpA,
anredpanveckoro JOMOTHEHHUS, CIIe/la MATPUIIbI?

Kakumu ciocobamu Beruucisiercss ooparnas marpuia B Maple?

Kakas xomaH/1a mo3BoJISET pelaTh MATPUYHbBIE YPaBHEHUS?

Ilepeuens komnemenyuil (vacmu KomnemeHnyuu), NPOGEPAEMbIX OUECHOUHBIM
cpeocmeom: 11K-5, TIK-6.

3agaum 118 CaMOCTOSITEIbHBIX H KOHTPOJIBHBIX padoT nmo pasaeny «Marnaker MathCAD»

1. YopocTuTs BelpaskeHHE

3 2x—-1 g

+ _Z,
2x2 +2x  x2-1 X
1

2. TloctpouTs rpadux Gpynkmuu f (X) = 2 x-1,

3. Peuuts ypasuenue 10gs (X — 1)2 =logs (9 - X2) -1.
4. PemuTh cucTeMy ypaBHEHHM

X% + Xy =6,

y2+xy:&
5. Haiitu o6paTHyI0 MaTpuILy JUist

2 3 4

A=|5 6 7

8 9 0

6. HaiiTu pemnieHne cucteMbl ypaBHEHUI
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X+2y+3z=7
X-3y+2z=5
X+y+z2=3

a) metogoMm Kpamepa;

0) metonom ["aycca;
B) MAaTPUYHBIM METOJIOM.

x* —x
7. Beruuciury HM———.
xaﬂnx X+1

dx.

8. Beruuciaure I
COS™ X

o (ot

9. Beluuciaure Z ]
n=1 2

X
10. Haiitu npousBoHyt0 pyHKIKN f (X) = —.

11. Ucenenosats pynkumio T (X) =3/ G (x+3).

Ilepeuensy komnemenyuit (vacmu KomnemeHnyuu), NPOGEPAEMbIX OUCHOUHBIM
cpeocmeom: T1K-5, TIK-6.
3agauu AJ15 CAaMOCTOSITETbHBIX H KOHTPOJIBHBIX padoT mo pasaeay «Marnaker Maple»

1. Pa3n0uTh HAa MHOKUTEIH NIOJIMHOM [ = X3 - 4X2 +5x—-2.
2. VIPOCTUTH BHIPAKEHHE sin? 3x — sin® 2x — sin5xsin x.

3. JlaHO KOMIUIEKCHO€ 4YHUCIO0 Z = (Zei” /e )5 Halitn ero BEHIECTBEHHYI0 U MHHUMBIE
4acTH, anredpanyeckyro GopMy, MOIYIb U apryMEHT.
2_y2_
4. HaiiTu Bce pelieHus CUCTEMbI YpaBHEHH )
X+ Xy =2.
5. Haiitu Bce peneHus TPUroHOMETPUYECKOTO ypaBHEHU S Siﬂ4 X— COS4 x=1/2.

6. Haiiti uncnennoe pemenne ypauenns €' = 2(1— X)

7. Penuth HEpPaBeHCTBO 2 In2 X—Inx<1.
8. HapucoBaTp mapameTpuueckud 3aJaHHYIO IOBEPXHOCTH (IUCT Mebuyca):

:(5+ucos£!ncosv, y:£5+ucos(!nsinv, z=usin(!), ve[0,27],
2 2 2

uel[-11].

. —-2x+1
9. Berunciure npenen 1im 5
x—0o| X —4X + 2

55
10;HaﬁTn-—7§(h1x).
OX
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x2(x —1)

11. IIpoBecTu monHoe UccienoBanue GyHKIUU Y =

X+1
§ (x3 - 6)dx
12. Be4uciauTh HEONpeeICHHbIN HHTerpaﬂI 4 > .
X" +6X° +8
. _y2
0.2 5in(3x)e
13. YuciieHHO HalWTH UHTETpal I — dx
01 X
1 2 -3
14. Pemmts Marpuunoe ypasuenume: AX = B, e A=|3 2 -—-4],
2 -1 0
1 -3 0
B={10 2 7
10 7 8

Ilepeuensy komnemenyuit (vacmu KomnemeHnyuu), NPOGEPAEMbIX OUCHOUHBIM
cpeocmeom: T1K-5, TIK-6.

3ayeTHO-I9K3aMEHALMOHHBbIE MAaTepHaJbl I8 MPOMEKYTOYHOHl  aTTecTauuu
(3xk3ameH/3a4eT)

Bonpocs! /151 NOATOTOBKH K 3a4eTy

1. Kak BerurcnuTh npesen GyHKIUU B TOUKE C IPUMEHEHUEM MaTeMaTHYecKoro nakera?

2. Kak BBIYUCITUTH OOpaTHYIO MaTPHUILy C UCIIOJIb30BaHUEM MAaTEeMaTHYECKOTO MmaKeTa?

3. Kakue BcrpoeHnsle B Mathcad (QyHKIMM HMCHONB3YIOTCS NMPU PELIEHUH CUCTEMBI
ypaBHeHui merogom ["aycca?

4. Moxet 11 Mathcad BBIBOAMTH HE TOJIBKO OTBET, HO U perieHue?

5. Kak cuurats cymmy psaa B Mathcad?

6. JlaHo ypaBHeHHWe 3iuiunca B obmem Buae. Kak Haiitu oObvem Tena oOpa3zoBaHHOTO
BpaleHneM dJuturica Bokpyr ocu OY?

7. MOXXHO 1 B MaTEMaTUYECKOM ITaKeTe BBIYMCIUTH HEOIpeIeIeHHbIN HHTerpan?

8. Kaxk BemmosHuTh cuMBOJIBHOE tuddepenimpoBanne B cpeae Mathcad/Maple?

9. Kakue komaH/1pl HCIIONB3YIOTCS B Maple 11t mocTpoeHus rpagkoB Ha IUIOCKOCTH U B
pocTpaHcTBe?

10. OOpsacHuTe Ha3Ha4YeHHWEe KoMaHJI factor, expand, normal, simplify,
combine, convert B Maple.

Ilepeuens komnemenyuil (vacmu Komnemenyuu), NPOGEPAEMbIX OUECHOUHBIM
cpeocmeom: 11K-5, TIK-6.

4.2 Meroanyeckue MaTepuaJibl, ONpee/siiolue NpoueAypbl OLCHNBAHUS 3HAHUI,
YMeHMii, HaBBIKOB H (MJIM) ONBITA [AeATEJbHOCTH, XaPaKTePU3YKOIIHMX ITAlbI
(opMupoBaHus KOMIETEHIMA

Memoouueckue  pexomenoayuu,  onpeoenaruiue  npoyeodypbLl  OUEHUGAHUA
KOHMPObHBIX padom:

IlepByto KkoHTponbHYIO pabory mno pasneny «Marmaker MathCAD» crynenTs
BBITMIOJHSIOT TOC/IEe HM3y4yeHUs TeMbl «MeTo/bl pelIeHUs CHUCTEMBbl JIMHEWHBIX YpaBHEHHI B
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MathCAD», a Bropyto — mnocie usydeHus Tembl «lccrnemoBanue (QyHKIMHA C MOMOIIBIO
MathCAD».

[lepByto KOHTpPOJIBHYIO paboTy mo pazaeny «Marmaker Maple» CTYAEHTBHI BBIOIHSAIOT
nocine u3yueHus: Tembl «Onepanuu CUMBOJIbHOM MareMaTuku B Maple», a BTopyro — mociie
u3yudeHus TemMbl «Perenne 3a1a4 MaTeMaTH4ecKoro aHajau3a ¢ moMoIbo Mapley.

JIMMTEeNbHOCTh KOHTPOJIBHBIX paboT cocTaBisieT 90 MuHyT. PaboTa cunTaeTcs 3a4TeHHOH,
€CIIM CTYZIEHT BBITIOJIHMII BEPHO MOJOBUHY 00BbeMa KOHTPOJIBHOM paOOTHI.

Memoouueckue pexomenoayuu, onpeoenarujue npoyeoypol OUCHUGAHUA HA 3aueme:
CornacHo y4eOHOMY IUIaHY CTYIEHTBHI CIAOT 3a4eT IO AucuuIuInHE «MaremaTudeckue
IIAKEThl U UX MPUMEHEHHUE B €CTECTBEHHBIX HayKax» BO BTOpoM cemectpe. [l cpaum 3adera
HAa/J0 M3Y4YUTh Marepuan pasfenoB 1, 2 Tabmumbl B MyHKTe 2.2 M Hay4yuTbCsi peLIaTh
NPaKTUYECKHE 33aJaHMs M0 TeMaM 3TUX pa3/esoB Ha JIAOOPAaTOPHBIX 3aHATUSAX. TeopeTHYecKue
BONPOCHl K 3ayeTy npuBefeHbl B IyHKTe 4.1. 3auer BbICTaBIAETCS MOCJIE YCHELIHOIO
BBITNIOJTHEHUSI KOHTPOJIbHBIX padoT.
Kpurtepun oneHKH 10 NIPOMeKyTOYHOM aTTecTaluu (IK3aMeHa MJIH 324éTa)
Oyenka «OMauUUHOY, «3AUMeHON:
® CHUCTEeMaTU3UPOBaHHbBIE, INTyOOKHE U MOJIHBIE 3HAHMS IO BCEM pa3jienaM AUCLUUIUIMHBI, a
TaKXe [0 OCHOBHBIM BOIIPOCAaM, BBIXOJIAIIMM 3a Ipeesibl yueOHOM IporpaMMsl;
® TOYHOE WCIIOJIb30BAHUE HAyYHOM TEPMHHOJIOIMM CHUCTEMATUYECKH TIPaMOTHOE U
JIOTUYECKH NPaBUIIBHOE U3JI0’KEHUE OTBETA HA BOIIPOCHI;
e (Qe3ympedyHOe BIAJCHHE HMHCTPYMEHTAapUeM Y4eOHOH IUCHMIUIMHBI, YMEHHE €ro
3¢ PEKTUBHO UCIIOJIF30BaTh B MOCTAHOBKE HAYYHBIX U MPAKTUYECKUX 3a]1a4;
® BBIPAXKEHHAs CIIOCOOHOCTh CAMOCTOATENbHO U TBOPUECKHU PELIAaTh CIOXKHbBIE MPOOIEMBI U
HECTaHIapTHBIE CUTYalUH;
® [I0JHOE U TIJIyOOKOE€ YCBOEGHHME OCHOBHOW U  JIONOJIHMUTEIBHOW JIMTEPaTypBhl,
PEKOMEHI0BaHHOM yueOHOM nMporpaMMoi 1o AUCHIUILINHE;
® YMEHHE OpPUEHTHUPOBATHCSA B TEOPHUAX, KOHLEMUUAX M HAIPABJICHUAX AUCLMIUIMHBL U
JIaBaThb UM KPUTUYECKYIO OLIEHKY, UCII0JIb3Ysl HAyUHbIE JOCTHKEHUS IPYIUX JUCLMILINH;
e TBOpYECKass CaMOCTOSITeNbHAs paboTa Ha MNPAKTUYECKUX/CEMHHAPCKUX/IabopaTOPHBIX
3aHATHUSIX, aKTUBHOE y4acTUE B TPYIIIOBBIX OOCYKIEHHSX, BBICOKUNA YPOBEHb KYJIBTYpPHI
VCIIOJIHEHUS 3aJJaHN;
® BBICOKMH ypOBEHb C(OPMHPOBAHHOCTH 3asBJICHHBIX B paboueld mporpamme
KOMIIETECHIIUM.
Oyenka «xopoutoy, «3a4meHo»:
® JI0CTaTOYHO ITOJIHBIE ¥ CUCTEMATU3UPOBAHHBIC 3HAHUS 110 JUCLIUILINHE;
® YMEHHE OpHEHTHPOBATbCSI B OCHOBHBIX TEOPHAX, KOHLENIUAX M HAIPABICHUAX
JUCLUIUINHBL U JaBaThb UM KPUTHUYECKYIO OLICHKY;
® JCIOJb30BaHUE HAYYHOW TEPMHMHOJOTHMH, JMHTBUCTUYECKH U JIOTMUECKU IPaBUIIbHOE
U3JI0’)KEHUE OTBETA Ha BOIIPOCHI, yMEHHE JIeJIaTh 000CHOBAHHBIE BHIBOJIBI;
e BJAJICHUE MHCTPYMEHTAPUEM I10 IUCLHUIIIMHE, YMEHHE €r0 UCII0JIb30BaTh B IOCTAHOBKE U
pELICHUH HAayYHBIX U MPO(eCcCHOHAIBHBIX 33/1a4;
® YCBOGHHE OCHOBHOM M JOTOJHUTEIBHOW JHUTEPaTypbl, PEKOMEHIOBAHHON y4eOHOM
IPOrpaMMoOii 1o AUCHHUIUINHE;
e caMocTrosTeldbHAas paboTa Ha Ja0OpPaTOPHBIX 3aHATUSAX, YYacTHE€ B TIPYIIOBBIX
00CYX/IeHUSIX, BEICOKUI YPOBEHb KYJIbTYphl UCTIOJHEHUS 3a/1aHUM;
e cpeaHuil ypoBeHb Cc(OPMHpPOBAHHOCTM  3asBIEHHBIX B pabouell  mporpamme
KOMIIETECHIIUH.
Oyenka «y0061emeopumenbHo», «3AUmMeHON:
® JI0OCTATOYHBII MUHUMAJIBHBIA 00bEM 3HAHHUH MO JUCLUILINHE,
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® YCBOEHHE OCHOBHOM JIMTEPATyphl, pPEKOMEHJOBAHHOM y4eOHOM MporpaMmoii;
® YMEHHE OpPHUEHTUPOBATbCS B OCHOBHBIX TEOPHUAX, KOHUENIMUAX W HANPAaBICHUAX II0
JUCLUIUINHE U 1aBaTh UM OLIEHKY;
® HCIIOJIB30BAHUE HAYyYHOM TEPMHUHOJIOIMM, CTHJIMCTHYECKOE M JIOTHYECKOE H3JI0KCHUE
OTBETa Ha BOMIPOCHI, yMEHUE JIEJIaTh BHIBOJIbI 0€3 CYIIECTBEHHBIX OIIHOOK;
® BJAJCHUE MHCTPYMEHTapueM Y4yeOHOW JAHUCUUIUIMHBI, YMEHHE €ro HCIOJIb30BaTh B
pEILLIECHNN TUIIOBBIX 3a/1a4;
e yMEHHE II0J] PyKOBOJACTBOM IIPENOAaBaTels pellaTh CTaHJapTHBIC 3a/1a4U;
e paboTa mMoa PYKOBOJCTBOM HpenojaBaTels Ha JaOOpaTOPHBIX 3aHATHUAX, AOMYCTHUMBIN
YPOBEHb KYJIBTYPBI UCIIOJTHEHUS 3a1aHUM;
® JI0OCTaTOYHBIH MUHHMAJbHBIA YpPOBEHb C(OPMUPOBAHHOCTH 3asBJICHHBIX B paboueil
IIporpamme KOMIIETEHIIUHN.
Oyenka «Heyo0081emeopumenbHoy, «He 3aUmeHo».
e (parMeHTapHBIC 3HAHHS MO JUCLUIUINHE;
® OTKa3 OT OTBETA (BBIMOJHEHHS MMCbMEHHOM paboThI);
® 3HaHUE OTJENbHBIX MCTOUYHHUKOB, PEKOMEHJIOBAaHHBIX Yy4YeOHOM mporpaMMoil Mo
JUCLUIIIINHE;
HEYMEHHE UCII0JIb30BaTh HAYYHYIO TEPMHUHOJIOTHIO;
HaJIM4Yue TPyOBIX OIIUOOK;
HU3KHUHI YPOBEHB KYJIBTYPbI UCIIOJHEHMS 3aaHUM;
HU3KHH ypOBEHb C(POPMUPOBAHHOCTH 3asIBIICHHBIX B pa00Yeil mporpaMMe KOMITETEHITHIA.

5. IlepeyeHb OCHOBHOW M [JONOJHHUTEJbHON Y4YeOHOUW JHMTEPATYpPBHI,

He00X0UMOi1 1JI1 OCBOECHHUS TUCIMILIMHBI (MOLYJIA)

5.1 OcHoBHas JiuTEpaTypa:

1. Bynun M.A. Maple anst cryneHToB pusukoB: y4ued. mocodue: B 2 4 / M.A. Bynun. —
PocrtoB 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. Bocko6oitaukoB FO.E. OcHOBBI BBIUMCIEHHII M TNPOrpaMMHpOBAHUS B IaKeTe
MathCAD PRIME [Onekrponssiii pecypc]: yued. mocodue / FO.E. BockoboiiHukos, A.D.
3amopoxnbii. —  CII6:  Jlaws, 2016. — 224 c¢. — Pexum jgocTyma:
https://e.lanbook.com/book/72977.

3. 'ymepoB A.M. [Taker Mathcad: Teopust u npaktuka / A.M. I'ymepos, B.A. XonoaHos;
AH Pecniy6nuku Tarapcran, Kazanckuii HallmOHaNbHBINA HCCIIEOBATEIBCKAN TEXHOJIOTUUECKUNA
yHuBepcureT. — Kazanb: U3narensctBo «®on» AH PT, 2013. — Y. 1. — 112 c. — ISBN 978-
5-7882-1485-6. — URL.: http://biblioclub.ru/index.php?page=book&id=258795.

4. Tloxapckas ['M1. MATHCAD 14: OcHOBHBIE CEepBUCHI M TEXHOJOrHH /
["'W. loxapckas, .M. HazapoB. — 2-e wuzn., ucnp. — M.: Hammonanbnbiii OTKpBITHIHA
VYuusepcurer «MMTHTYUT», 2016. — 139 c.
— URL.: http://biblioclub.ru/index.php?page=book&id=429120

5. MyrammumoBa C.P. IlpakTuueckue 3aHATHS 10 MaTeMaTHYECKOMY aHAIU3Y C
ucnonszoBanueM MathCad: yueGHoe nmocobue / C.P. MyramiumoBa. — M.; bepaun: [dupekt-
Menua, 2014. — 33 c¢. — ISBN 978-5-4475-2521-7.
— URL.: http://biblioclub.ru/index.php?page=book&id=258789

JU1g 0cBOEHMS AMCUMILIMHBI MHBAJIMAAMU U JIMIIAMUA C OTPAHUYEHHBIMU BO3MOXHOCTSMU
3I0pPOBbSl MMEIOTCS M3JAaHUS B DJIEKTPOHHOM BHJIE B 3JIEKTPOHHO-OMOIMOTEUHBIX CHCTEMax
«Jlanb» u «YHuBepcuterckas 6udarnorexka ONLINE.

5.2 JlonosiHUTEIbHAS JIUTEPATypa:
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1. Oxop3un B.A. Ilpuknagnas marematuka B cucteme MATHCAD [OnexkTpoHHBIN
pecypc]: yueb. Ilocobme. — CII6.: Jlamp, 2009. — 352 c¢. — Pexum nocryma:
https://e.lanbook.com/book/294.

2. Pakutun, B.W. PykoBoacTBo mo metonam BeruuciaeHuid u npuioxenus MATHCAD.
«Dmmarmuty, 2005. — 264 c¢. — ISBN 5922106368. — Pexum poctyma:
https://e.lanbook.com/book/2289.

3. Hoes, B.C., loponun, ®.A. COOpHHK 3aTaHHIA IO TEOPETUICCKOW MEXaHHUKE Ha Oa3e
MATHCAD. «JIaab», 2010, 1-e¢ uzg. — 592 c. — ISBN 9785811408214. — Pexxum nmoctyma:
https://e.lanbook.com/book/133.

6. MeTOI[l/I‘IeCKl/Ie YKa3anusa JUIisd Oﬁy‘lalOlHI/IXCﬂ mo OCBOCHHIO
AUCHUILIMHBI (MOIYJIs1)

ITo kypcy npenycMOTpeHO IPOBEAEHUE JIAOOPATOPHBIX 3aHATUH, Ha KOTOPBIX CTYAEHTHI
OBJIaJICBAIOT HABBIKAMU PAOOTHI C Pa3IMYHBIMU MaTEMAaTHUECKUMU ITaKETaMU.

BaxuelmuM 3TanoM u3ydeHHs Kypca sIBJISETCsl caMocTosATeNnbHas pabora. Tekymas u
olepekarolas CcaMoCTOsTeNbHas padoTa CTyJIEHTa, HalpaBleHHas Ha yriayOsieHue u
3aKpEIJICHUE 3HAaHUU CTYAEHTa, pa3BUTHE NPAKTHUUECKUX YMEHMH, OCYLIECTBIIAECTCA IIpU
IpopadOTKE COOTBETCTBYIOLIECH JIMTEpaTypbl, M3Y4EHUU TEOPETHYECKOIO Marepuana K
71a00paTOPHBIM 3aHATHSM, B TOM YHCIIE U3 3JIEKTPOHHBIX HCTOYHUKOB MH(OPMAIMH, IO OTOBKE
K TEKYLIEMY 1 HUTOTOBOMY KOHTPOJISIM.

Jns ynydmeHus KadectBa M 3((EKTUBHOCTH CaMOCTOSTENbHON pabOThl CTYICHTOB
IIPEIaraloTCs CIMCKA OCHOBHOM M JIONOJIHUTENBHOM nuTeparypsl. Ilpum camoctosATensHON
paboTe CTyAE€HTY HEOOXOIUMO YIEeIUuTh 0CO000€ BHMMAaHHUE IPABUJIBHOMY IOHUMAaHHUIO U
IrPaMOTHOMY YHOTPEOJICHHIO TEPMHHOB; COCPEJOTOUYUTBHCS HA BBIABICHUUM IPUYMHHO-
CJIEZICTBEHHBIX CBSI3€H; CleqyeT MpPOSBISATh MHTEpeC K pa300paHHbIM B yuyeOHUKaxX IpUMeEpam;
HaXOJUThb OOBSICHEHUS MATEMATUYECKUX IOHATUH, METONOB HCCICAOBAaHUS, IIPUHIMIIOB
HOCTPOCHMSI MATEMAaTUYECKUX MOJIEIIEH.

TBopueckas npoGIeMHO-OpUEHTUPOBAHHAs caMOCTOsITeNbHAs padoTa, HalpaBlieHHas Ha
pa3sBUTHE WHTEIUIEKTYyalbHBIX YMEHUH, KOMIUIEKCA MNPO(YECCHOHAIBHBIX KOMIETEHLUH,
MOBBILIEHNE TBOPUECKOTO TIOTEHIIMAJIA CTYIEHTOB 3aKJI04YacTCs B:

— INOUCKE M aHalIM3€ HAyyHbIX IMYOJUKalUil MO KaxAOMy pas3elny Kypea, HX
CTPYKTYPHUPOBAHUIO U MPEICTABICHUM MaTepHraa iyl IPe3eHTalluu Ha PyOeXHOM KOHTPOJIE;

— Y4YacTUU B HAy4YHBIX CTYJE€HYECKUX KOH(PEPEHLUAX, CEMUHAPAX U OJIMMITNA/AX.

OreHka pe3ynbTaTOB CaMOCTOATENBHOM padOThI OPraHU3yeTCs Kak eAUHCTBO ABYX (opM:
CaMOKOHTPOJIb U KOHTPOJIb CO CTOPOHBI IIPETIOAaBaTEIs.

@DopMBI KOHTPOJISL CO CTOPOHBI IIPENOJaBaTENsl BKJIIOUYAIOT:

— YCTHBIN ONpoc Ha Ja00paTOPHBIX 3aHATHIX;
— CaMOCTOATENIbHBIE Pa0OTHI MO pe3ysIbTaTaM U3YUYeHHUs1 HEKOTOPBIX pa3zelioB Kypca;
— 3ay4er.

B ocBoeHuM IMCHUIUIMHBI MHBAIUAAMM U JIMIAMH C OFPAaHUYEHHBIMU BO3MOXHOCTSMHU
3JI0POBBsSI OOJIBIIIOE 3HAUCHHE HMMEEeT HWHIMBHIyaibHass ydeOHas paboTa (KOHCYJIbTAIUH) —
JIONOJHUTEIBHOE Pa3bsICHEHHE y4EOHOT0 MaTepuaa.

WnnuBuayanbHble KOHCYJIbTAIMM IO TMPEAMETY SBISIOTCS BaXHBIM  (DaKTOpOM,
CHOCOOCTBYIOUIMM MHIWBUIYAIN3aLUU OOYUYEHUS U YCTAHOBJIEHUIO BOCIUTATEIBHOTO KOHTAKTa
MEXIy I[pernojaBaTesieM U OOy4arollMMCs MHBAIUAOM WIM JIMLIOM C OrPAaHUYEHHBIMU
BO3MOKHOCTSIMH 310POBbSL.

7. llepeyeHb HH(POPMALMOHHBIX TEXHOJOIMH, HCIOJb3yeMbIX MPH

OCYIIeCTBJIEHMH 00Pa30BaTeJILHOIO Mpolecca Mo JUCHUILIUHE (MOIYJII0)
7.1 llepeyeHb HHPOPMALMOHHO-KOMMYHHKAIMOHHBIX TEXHOJIOTHiA
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KoHcynpTupoBaHne nocpeicTBOM 3JIEKTPOHHOM MOYTHI.

7.2 TlepeyeHb JMIEH3HMOHHOIO W CBOOOJHO PACIPOCTPAHAEMOr0 INPOrPAMMHOIO

o0ecreyeHus

1. Microsoft Windows 10

Microsoft Office PowerPoint Professional Plus

2.
3. MathCADPrime3.0
4,

Maplel8.

7.3 Ilepeyenb coBpeMeHHbIX MPO(ecCHOHAIBHBIX 023 JaAHHBIX U HH(OPMAIMOHHBIX

CIIPAaBOYHBIX CUCTEM

DnektponHas oubnuoreunas cuctema eLIBRARY.RU (http://www.elibrary.ru)/

8. MarepuajibHO-TEXHUYECKOE o0eclevyeHne Mo JUCUUIINHEe (MOTYJII0)

HaumenoBanue yueOHON ayAUTOPHH, €€ OCHAIIICHHOCTh

No Bug pador
000py/IOBaHUEM M TEXHHYECKUMHU CPEIICTBAMU O0yUYCHUS
1. JlaGopaTtopHbie [Tomenienne s TPOBEICHHS  JIAOOPATOPHBIX  3AHIATUN
3aHATHA OCHAIIIEHHOE yaeOHOU MeOeIbIo, MePCOHATBHBIMU

KOMIIbIOTEpaMH € JocTynnoM K cetu "HMHTepHer" wu
o0ecrieyeHUeM JocCTyna B JJIEKTPOHHYIO HH(OPMalMOHHO-
00pa3oBaTeNbHYI0 Cpely OpraHu3aluu

2. I'pynnossie

[Tomemuienue uist TpOBEAEHUS TPYNIOBBIX (MHAMBHUIYaAJIbHBIX)

(MHAMBUAYATbHBIC) KOHCYJIbTAIIHH, yueOHOI MeOeIbIo, OCHAII[EHHOE
KOHCYJIbTAllU! [IPE3CHTALIMOHHOW TEXHUKOM (IIPOEKTOp, SKpaH, HOYTOYK) U
COOTBETCTBYIOLIMM IIPOrPaMMHBIM 00ecliedeHueM
3. Texymuii  KOHTpOJIb, | [loMemieHne mIsg NMpoBeNEHUs TEKYIIEW M IPOMEKYTOYHOMN
IIPOMEKYTOUHAs aTTecTallluy, OCHAILLIEHHOE y4eOHOW MeOelblo, MepcoHabHBIMU
aTTecTalus KOMIIbIOTEpaMH ¢ JoctynoM K cetu "HUHtepHer" wu
o0ecrieyeHHeM J0CTyna B 3JEKTPOHHYIO HMH(OpMaIMOHHO-
00pa3oBaTeNbHYIO Cpealy OpraHu3aIuu
4. CamocrosTenbHas Kabuner g caMocTosTenbHONM paOOThI, OCHAIEHHBIN
paboTta KOMIBIOTEPHON TEXHUKOM C BO3MOYKHOCTBIO MOJKIIOUYEHHS K

cetn «/HTEpHET», mMporpamMmol 3KpPaHHOIO YBEIUYEHUS U
00€eCrevyeHHbII TOCTYIIOM B AJIEKTPOHHYIO MH(OpPMallMOHHO-
00pa30BaTeNIbHYIO Cpely YHUBEPCUTETA
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