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PABOYASA MPONPAMMA YYEBEHON OUCLUMNNUHDI
B1.B.[1B.01.01 PaspaboTka npunoxeHnn B Maple

Kod u HaumeHosaHuUe ducyumniuHbl 8 COOM8emMcmauu ¢ y4e6HbIM riaHoM

1.Kop ¥ HammMeHoOBaHMe NOAroTOBKM:
02.04.03 MaTtemaTu4deckoe obecneyeHne n agMUHUCTPUPOBaHNE UHPOPMALIMOHHBIX CUCTEM

2. Marncrepckas nporpamma:
YnpasneHne NnpoeKkTnpoBaHneM 1 paspaboTkon MHGPOPMALMOHHBLIX CUCTEM

3. KBanudumkaums BbINnyCKHUKA:
MarucTp

4. dopma obyyeHuUs:
oYHas

5. Kacheapa, oTBevarowas 3a peanusauuio QUCLUNIIMHDI:
nporpaMMHoOro obecrneyeHust 1 agMUHUCTPUPOBAHUS MHCPOPMALIMOHHBLIX CUCTEM

6. CocTtaBUTENN NPpOrpamMmbi:
AptemoB M.A., 0.d.-M.H., npocbeccop, AoLEHT kadeapbl NporpaMmMHOro obecnevyeHns
N afMUHUCTPUPOBAHNA NHPOPMALIMOHHBIX CUCTEM

7. PekomeHpoBaHa: HMC cakynbTeTa o1 17.03.2025, npotokon Ne 6

8. YuebHbIn roa: 2025-2026 CemecTp: 3



9. Uenu n 3apayn y4e6HOM AUCLNSINHDI:
Llensmu oceoeHusi y4ebHOU OuCyurniuHbl S8ISH0MCS:

- nonyyeHne 6a3oBbIX 3HaHWU 1 POPMUPOBAHNE OCHOBHbIX HaBbIKOB peLUeHNs
npuvknagHbix 3agad B nakete Maple;

- npuobpeTeHne 3HaHW N HaBbIKOB B 06M1aCTU TEXHOMOIMM 1 MPaKTUKK
nporpamMmmupoBaHunsi Ha s3blke Maple, dopMmnpoBaHue KynbTypbl pa3paboTku
NPOrpaMmMHbIX NPOAYKTOB Ha COBPEMEHHbIX si3blKax NPOrpamMMMpOBaHns BbICOKOTO
YPOBHS

- pa3BUTME NOTMYECKOTo MbILLNIEHNSA N CNOCODOHOCTM KPUTUYECKOrO aHanm3aa nosly4eHHbIX
pe3ynbTaToB,;

- nogroToBka 0by4yaloLmnXca K MCNOMb30BaHNIO COBPEMEHHOTO MaTeEMaTUYECKOro
annapara cneumanbHbIX AUCUUNIIUH U YTEHUIO HAaYy4YHOW NUTepaTypbl.

3adayu y4ebHoU OuCyUnNUHbI:

- OBfafeHne cTyaeHTamMmm OCHOBHbIMK si3blka Maple ;

- AEMOHCTpaLMs Ha npuMmepax MmaTeMaTU4eckmux MeToaoB, cneundukmn MaTteMaTmki 1 ee
PONN NPW peLLeHNN NPaKTUYECKNX 3aaau;

- dopMUpOBaHME HaBLIKOB MOCTAHOBKWN peLleHns NpuknaaHbixX 3agad v aHanusa
NonyYeHHbIX pe3ynbTaToBs.

10. MecTo y4yeb6HOM AncUMNnHbI B cTpykType OOI:

AuncunnnuHa «PaspaboTka npunoxeHun B Maple» oTHocuTcs K y4ebHbIM agncumnnuHam broka
1 n aBnseTcsa AUCUUNIMHOM MO BbIOOPY CTyAeHTa.

11. MnaHupyemble pe3ynbTaTbl 00y4YeHUA MO AUCLMNNUHE/MOAYMI0 (3HAHUA, YMEHUA,
HaBbIKK), COOTHECEHHbIE C NSIaHUPYEeMbIMU pe3yfibTaTaMu OCBOEHUSI o6pa3oBaTenbHOM
nporpaMmmbl (KOMNEeTEeHUMSIMU BbINMYCKHUKOB):

Kog HassaHuve Kog(bl WHankaTop(bl) lMnaHvpyemble pe3ynbtaTtbl 06y4eHus
KOMMNeTeHuunn )

MNK-2 | CnocobeH MK- | Mposoaut 3HaTb: OCHOBHbIE MOHATUA U Noaxoabl,
NpOBOAUTL 2.1 | akcnepvMeHTanbHble HanpaeneHHble Ha peLleHne
nccrnenoBaHus, nccnegoBaHns no nccnegoBaTenbCKUX 3afay B paMkax
HanpasrieHHble 3aJaHHON TemaTuke, peanu3aumm Hay4YHO-TEXHUYECKOro
Ha pelueHune ynpasnsas npoekTta B obnactu
nccnegosaTensc BbICOKOTEXHOMOMMYHbIM | NPpOheCcCroHaNbHOWM AeATENbHOCTY.
KMX 3agad B obopygoBaHnem
pamkax MK- | Kputundeckn YMmeTb: obpabaTtbiBaTh AaHHbIE,
peanu3aumm 2.2 | aHanusupyet nonyyYeHHble pe3ynbTaTtbl U
Hay4Ho- nonyYeHHble NHTEpPnpeTupyeT B KOHTEKCTE
TEXHNUYECKOro pesynbTathl 1 BblGpaHHoW obnacTu
npoekTa B NHTEpNpeTupyeT B npodeccroHanbHom U/mnn Hay4yHon
obnactn KOHTEKCTE BbiOpaHHON cepsl
npodeccmnoHarnb obnactu
HOW npodeccrnoHansHon BnapgeTb: HaBblkaMn KpUTUYECKOTO
AeaATenbHOCTH n/vnn Hay4Howm cdepbl aHanmsa nonyyYeHHbIX pe3ynbTaToB U1

WX MHTepnpeTaLmu.

12. O6bem gncumnnuHbl B 3a4eTHbLIX eauHULax/yac (s coomeememsuu ¢ yuebHbim nnaqom) 3/108.
CDopMa I'IpOMe>KyTOLIHOI71 atrectaunn:. 3a4eT.

13. TpyaoemKocTb No BUAaM y4ebHom paboTbl

Bua yyebHon paboTsl

TpynoemkocTb

Bcero

Cemectp 3




AyanTOpPHbIE 3aHATUA 32 32
nekumun 16 16

B TOM yucne: npaKkTU4Yeckune - -

nabopaTopHble 16 16

CamocTonTenbHan paboTa 76 76
UToro: 108 108

13.1. CopepxaHne AUCLUNIIUHBI

n/n | HaumeHoBaHve pa3gena | CogepxaHvie pasgena AMCLMNvHLI
1. Nekunn
1.1 ApudmeTnyeckme onepawumm, Yncna, OCHOBHbIE
KOHCTaHTbl M CTaHAapTHbIE OYHKUNN.
I. CTpykTypa okHa Maple. OnemeHTapHble Npeobpa3oBaHNA MaTeMaTUHECKMX
Bblpa)KeHui
1.2 Cnocobbl 3agaHns YHKLUMNA.
2. ®yHkuuun B Maple. Onepaummn 3ameHa nepeMeHHbIX.
oueHuBaHus. PelleHne Onepaunn oLeHnBaHus.
YpaBHEHUI N HEPABEHCTB PelueHne ypaBHeHNN.
PelueHne HepaBeHCTB
1.3 [BymMepHbIe rpadouku.
3. NocTtpoeHune rpadmkos. TpexmepHble rpacuku.
AHnmauus.
1.4 4. MaTemaTn4eckuii aHanmas: BbluncneHnune npenenos.
andbdepeHumnansHoe un OunddepeHumnposaHme.
WMHTEerpanbHoe UCHUCEHNE WccneposaHue oyHKUMN.
dYHKLMM OOHOW NEPEMEHHON. WHTerpmpoBaHme
1.5 BekTtopHaga anrebpa.
[encTtBuna ¢ matpmuamm
5. JluHeliHas anrebpa CneKkTpanbHbI aHanM3 MaTpuupl.
CuncTtembl NMMHENHbIX YPaBHEHWUN.
MaTtpuyHble ypaBHEHMS.
1.6 AHanuntudeckoe pelleHne guddepeHumanbHbIX
6. AuddepeHumnanbHble ypaBHEHWI.
YpaBHEHWS. UuncneHHoe pelleHne audgepeHumnanbHbIX YpaBHEHUNA.
1.7 7. MatemaTtn4eckumn aHanua: OunddepeHumnansHoe ncuncrnieHe yHKUNA MHOTUX
YHKLMM MHOTUX NEPEMEHHbIX, nepemMeHHbIX.
BEKTOPHbLIN aHanus, psgbl, WHTerpanbHoe ncumcrneHne yHKLMmN MHOMMX
WHTerpanbHble Npeobpa3oBaHus nepemMeHHbIX.
BekTopHbI aHanus.
Pagbl u nponssegeHus.
MHTerpanbHble Npeobpa3oBaHus.
2. JlabopaTopHble 3aHATUA
2.1 1. 3anyctute Maple.

2. MNocne 3anycka Maple nepBasi cTpoka okasblBaeTcs KomaHAHOW. [lepeseauTe ee B
TekcToByto. HabGepute B aTton ctpoke: «JlabopaTtopHasa pabota Ne1» 1 Ha3BaHue TeMbI.
lMepenguTe Ha cneayoLLyto CTPOKY, Haxas Enter.

3. B HoBOW cTpoke HabepuTe «BbINONHWN CTYAEHT » 1 cBoto dhamunuio. Haxxmute Enter.
4. Ha cnepytowen ctpoke Habepute «3agaHne Nely.

5. CoxpaHute cBow chann Ha guckete. [ins atoro B MeHto Fail BbibepnTe nyHKT Save u
HabepuTe ums Bawero cdanna B suge: Pamunus_1, rae ykasbiBaeTcs Bawa hamunma n 1 —

Homep nabopaTopHom paboThbl.




6. Mocne aToro B cneaytoLlen ctpoke HabepuTe TekcT: «Pann ¢ 3agaHnammn nabopaTtopHom
paboTbl Ne1 coxpaHeH nog umeHem: Gamunua_N». B ganbHenwem BbINOSTHEHNE KaXKaom
nabopaTtopHon paboTbl OMKHO 0POPMAATLCS TakMM Cnocobom.

B Hauane kaxgow nabopaTopHou paboTbl cnegyeT Habupatb TekcT: «JlabopaTopHasa paboTa
N», N — HOMep TeMbl. BbinonHeHne kaxxgoro 3agaHvsa cnegyeTt HadnHaTb C TEKCTOBOrO
KommeHTapus: «3agaHue Ny».

[nsa npaBuNbHOCTU BbIYUCNEHUI Nepen BbINONTIHEHMEM KaXK40ro NyHKTa 3adaHus cnegyet
BbINOMHATbL KOMaHAy restart. MNepen BbINONHEHMEM KOHTPOSbHbIX 3a4aHni cnegyeT HabupaTb B
TEKCTOBOM pexnme «KOHTpOnbHbIe 3aaaHnsy.

lMocne okoHYaHWSA BLINONHEHUS paboTbl HEO6X0AMMO COXpaHnTb dharn co Bcemu 3
BbINOSIHEHHLIMUW 3a4aHNSIMW Ha OUCK.

Mms Bawero danna Habmpaetca B Buage: Pamunua_N, roe ykasoiaetcs Bawwa dammnua n N —
HOMeEp TEMb.

2.2

1. MNepenignTe B TEKCTOBLIN pexum n Habepute «3agaHne Ne2y. MNMocne He 3abyabTe nepentn B
PEXNM KOMaHLHOW CTPOKM.

2. Boluncnunte 3HayeHue. [1na 3Toro B KOMaHOHOW cTpoke Habepute: > (sqrt(6+2*sqrt(5))-sqrt(6-
2*sqrt(5)))/sqrt(3); u HaxxmuTe Enter.

B pesynbTaTe nony4nTtcs TOMHOe 3HaveHue 3 3 2 3.

Ha6epute popmynbl. [Ins aToro B kOMaHAHOW CTpoke HabepuTe: > omega=thetal/t; abs(f(x)-
delta)<epsilon; HaxxmuTe Enter.

2.3

1. NepenignTe B TEKCTOBLIN pexum n Habepute «3agaHne Nedy. MNocne He 3abyabTe nepentn B
PEXMUM KOMaHOHOW CTPOKMU.

2. Boluucnute ctg x/3 + tgl4x/3 [Ona aTtoro HabepuTe B KOMaHOHOW CTpOKe: >
cot(Pi/3)+tan(14*Pi/3); HaxxmuTe Enter. B pesynbtaTte B 0611acTv BbiBoga LOJTPKHO NOSBUTLCS
yucno: 32 3.

3. Bbluucnure cos sin 4, sin 8, cos 8 7 . [insa aToro Habepute B KOMaHAHOW CTPOKe: >
combine((sin(Pi/8))*4+(cos(3*Pi/8))"4+ (sin(5*Pi/8))*4+ (cos(7*Pi/8))*4); HaxxmuTe Enter.
(3HayeHue komaHabl combine — Npeobpa3oBbIBaTh BblpaXeHWUd, HaNnpuMmep, co cteneHsamu). B
pesynbTaTe B 0651aCTV BbIBOAA SOMKHO NOSABUTLCA YnCno: 2 3.
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1. NeperianTe B TEKCTOBBIN pexum n Habepute «3agaHne Nedy». MNocne He 3abyabTe nepentu B
peXunm KOMaHaHOM CTPOKKW. [epen BbINOMHEHMEM KaXaoro NyHKTa 3Toro 3agaHusa obasatensHo
HabupanTe komaHgy obHoBNeHus restart;

2. PasnoxuTb NOANMHOM Ha MHOXUTENN 4. [1ns atoro Habepute B KOMaHOHOW CTPOKe: >
factor(x"3+4*x"2+2*x-4); Nocne HaxaTns knasuwmn Enter gomkHo nonyunTbea (2 2).

3. YNpocTuTb BbIpaxeHne X X X X 2 cos 2 sin 1 2 cos 2 sin . Habepure: >
eq:=(1+sin(2*x)+cos(2*x))/(1+sin(2*x)-cos(2*x)): > convert(eq, tan): > eq=normal(%); ) tan(1) 2
cos()2sin(1)2cos()2sin(1).

4. YnNpocTuTb BblpaxeHue ) cos (sin 2 ) cos (sin 3. [insa aToro HabepuTte: >
eq:=3*(sin(x)+cos(x)"4)-2*(sin(x)"6+cos(x)"6): 10 > eq=combine(eq, trig); 3 sinx 4 3 () cos x
42 ()sinx62()cosx61

5. BbinonHuTe BCe KOHTPOMbHbIE 3afaHus. Nepen nx BoiNnoNHEHWEM He 3abyabTe HabpaTb B
TEKCTOBOM pexume « KOHTponbHbIe 3agaHns». Pe3ynbTaTthl BbINOSIHEHUSA 3a4aHUIN NOKaXuTe
npenogasaTento.

6. CoxpaHuTe (hanin co BCEMM BbINOMHEHHbIMWN 3a4aHMAMM HA ONCK.
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MpuBeaeHne nogobHbIX YNEHOB B BbIpaXXeHUN OCyLLLEeCTBNSIETCA KomaHaou collect(exp,var), rae
exp — BblpaXxeHue, var — UM NnepeMeHHON, OTHOCUTESBLHO KOTOPOW cnedyeT cobupaTtb
nopobHble. B komaHae simplify B kauecTBe napameTpoB MOXHO YKa3aTb, Kakne BblpaXeHuUs
npeobpasoBbiBaTh. Hanpumep, npu ykazanum simplify(eq,trig) 6yaeTt npomssoantbes
yrnpoLleHre Npu Ncnonb3oBaHMM BOMNbLLOIO YMcna TPUrOHOMETPUYECKNX COOTHOLLEHWI.
CraHgoapTHble napameTpbl MMEIOT Ha3BaHUA: power — Ans cTeneHHbIX npeobpasoBaHuii; radical
nnu sqrt — ons npeobpasoBaHns KOpHEN; exp — Npeobpa3oBaHme IKCNOHEHT; In —
npeobpasoBaHue norapndmMos. Vicnonb3oBaHne napaMeTpoB HAMHOIO yBenn4mMBaeT
apekTmBHOCTL KOMaHAbl simplify. O6beanHNTL NokasaTenu cTeneHHbIX PYHKUMA Nnn
NMOHU3UTb CTEMNEeHb TPUTOHOMETPUYECKUX (PYHKLMIA MOXHO MNP MOMOLLM KOMaHAb!
combine(eq,param), rae eq — BblpaXeHue, param — napamMeTpbl, yka3blBatoLlne, Kakon Tun
dyHKUMIA NpeobpasoBaTb, HaNpuMep, trig — 4ns TPUroHOMeTPUYECKNX, power — A5 CTENEHHbIX.
Mpumep: > combine(4*sin(x)"3, trig); ) sin( 3 ) 3 sin( x) Ansa ynpoLieHns BblpaXXeHUNn,




coaepXawmx He TONbKO KBagpaTHbIE KOPHWU, HO U KOPHU APYrMX CTEMNEHEN, Ny4lle UCnonb3oBaTb
KomaHgy radnormal(eq)

2.6

B Maple ans HekoTOpbIX MaTteMaTU4eCKnX onepawmin CyLLLeCcTBYeT No ABe KOMaHAbl: 0gHa
NpPsIMOro, a apyras — OTNIOXXEHHOro UCMNoNHeHus. IMeHa KomMaHa COCTOAT U3 OAUHAKOBbLIX OyKB
3a UCKNIOYEHMEM NEPBON: KOMaHAbI NPSMOroO UCMOSTHEHNS HAYMHAKTCA CO CTPOYHOMN BYKBbI, a
KOMaHAbl OTNOXEHHOro UCNONHEHUS — € 3arnaBHoN. Mocne obpalleHns kK komaHae
OTITOXXEHHOro AenNCTBUA MaTeMaTmyeckme onepaumm (MHTerpan, npegen, npon3soaHas u T.4.)
BbIBOAATCH Ha 3KpaH B BUAE CTaHOAPTHOW aHanNUTU4eCcKon 3anmcu aTon onepaumu. BeluucneHne
B 9TOM Criyyae cpasy He npoussoauTcs. KomaHga npsmoro UCrnoniHeHns BblgaeT pesynbTar
cpasy. [Ang BbluMCneHns NpeaenoB UMerTCa ABe KoMaHabl: 1) NpsiMOro UCNONHEHUS —
limit(expr,x=a,par), rae expr — BolpaxxeHue, npeaen KoToporo cnefyet HanTu, a — 3HavyeHne
TOYKM, 4Ns1 KOTOPOM BblYUCNAETCA Npeaern, par — Heobsa3aTenbHbI NnapameTp ANsi noucka
ogHoCcTOpoHHUX npeaenos (left — cne.a, right — cnpaea) nnn ykasaHune tnna nepemeHHom (real —
AevcTBuTensbHas, complex — KoMnnekcHas). 2) oTnoXeHHoro ncnonHeHusa — Limit(expr,x=a,par),
roe napamMmeTpbl KOMaHAbl Takue Xe, Kak 1 B npegblgyLiem crny4vae.

2.7

He 3abyabTe, 4TO BbINOMIHEHWE BCEX NOCNEAYIOWNX 3a0aHUIN OOMKHO HaYMHATBLCA C
TEKCTOBOW CTPOKM, coaepxaluen «3agaHne Ney, rae Ne — Homep 3agaHus. Takke
MOMHUTE, YTO A4S NPaBUNbHOCTU BbIYUCIIEHUI Nepes, BbIMOMHEHNEM KaXXA0ro NyHKTa
3agaHuna crnenyeT BbINOMHATE KoMaHay restart. Nepen BbINONHEHNEM KOHTPOSbHbBIX
3agaHun cnegyeT HabupaTb B TEKCTOBOM pexunme « KOHTpOonbHble 3agaHns». OTn
npasuna oopMIIEHNsSI OTHOCATCS KO BCeM niabopaTtopHbiM paboTam.

3anyctute Maple. lNepeBeante nepByro CTPOKY B TEKCTOBYIO N HAbepuTe B HEN:
«JlabopaTtopHas pabota Ne2». Haxmute Enter. CTpokon Hmke HabepuTte: «BbinonHun
CTYOEHT ...» N CBOK haMunumio, a Ha crnefyroLlen ctpoke Habepute: «3agaHue Nely.

_ 2 2 - o
Onpenenute dyHkumio / =V~ *" - ¥ 1 nepeitanTe B Hell K NOMSPHLIM KOOPAMHATAM
X =PCos¢ y =psiné ypnoctyTe NONydYeHHoe BoipakeHue. [ns aToro HabepuTe:

2.8

CospaTb npunoxeHuns Maplet.

Mpu cozpgaHum npunoxeHnsa Maplet TekcTtoBas cTpoka (meTka) Label, TekctoBoe none TextField, naHenb
uHcTpymeHTOoB ToolBar, nepekntovatens RadioButton, ynpasnstowias kHonka Button, obnactb
MathMLViewer npocmoTpa copmyn B dpopmate MathML, rpacpmyeckas obnacte Plotter npocmoTpa
rpadunkoB MYHKUMI ABMAIOTCH SNEMEHTAMM BITIOXXEHHOMO CrMcKa, B KOTOPOM YrnopsiioHeHHas
nocnegoBaTenbHOCTb 3NIeMEeHTOB hOPMbl, 3aKIOYEHHas B KBaapaTHble CKOOKM MOXET ObITb CIUCKOM.
MeTog oTobpaxkeHns aneMeHTOB ManneTa coBnagaeT ¢ 3agaHneM matpuubl B cucteme Maple.
Mogkntoyasa naketbl Maplets[Elements] n Maplets[Tools], MOXXHO onpeaenuTb KOMNOHEHTbI MPUSTOXEHNS
Maplet n nonyunTb 4OCTYN K CBOMCTBaM ero anemeHToB (pyHKUMA Get) ¢ BOSMOXHOCTBIO UX U3MEHEHUSA
(dbyHkuma Set). OnepaTtop BeiBoga manneta mapletCh Ha akpaH 3anuckiBaeTcs B hopme
Maplets[Display](mapletCh). CoxpaHate dann Heobxogumo ¢ pacumpeHnem maplet. Mpu oTKpbITUN
npunoxeHna «MathML.

13.2. Tembl (pa3aenbl) AUCUUNIIUHBbI U BUAbI 3aHATUNA

Ne HanmeHoBaHne Temsbl CamocTosTensH
n/n (pasgena) gucuunnuHbl | Jlekuun | MNpakTtudeckne | JlabopaTtopHbie as Bcero
paboTa
CraTtncTmyeckne aaHHble,
1 | ocHOBHbIE 3a4a4n 2 - 2 6 10
3KOHOMETPUKM
JlnHenHas napHas 4 _ 20 28
2 4
perpeccus
3 HenuHenHas perpeccus 9 : 9 10 14
MHoxecTBeHHas 4 B 28
4 |perpeccus 4 20
MogenuposaHue 4 _ 20 28
5 4
BPEMEHHbLIX pSA0B




| | Utoro: | 16 | - | 16 | 76 | 108

14. MeToamnyeckune ykasaH1a Ansa ody4aroLmMxca Nno OCBOEHUIO ANCLIMMIIUHBI

(pekomeHOayuu 0by4arowuMcs o 0C80EHUI0 OUCUUNIIUHBI. yKadaHue Hauboriee CroXHbIX pa3derios,
paboma ¢ KoHcriekmamu fekuud, npe3eHmauuoHHbIM MamepuanoMm, PeEKoOMeHAauuU o 8bIMOSIHEHUO
Kypcosol pabomel, o opaaHu3ayuu camocmosimesibHol pabomai 1o ducyuniuHe u op)

Ans obecneyeHuss cucteMaTU4eckon u perynspHon paboTbl MO U3YYEHMIO OUCUMUMIUHBI U
YCMEeLWHOro MpoXoXAeHusl aTTecTaumi CTyaeHTaM peKkoMeHOyeTCsi NpuaepKMBaTbCs
criegytoLlero nopsiaka obyveHus:

1) CamocTosTenbHO onpeaenutb 00 bem BpeMeHn, Heobxoanmoro ans npopaboTku
Ka)Oon TEMbI.

2) PerynsipHO nsy4aTtb Kaxaylo TeMY OUCLUNIIMHBI KaK NO KOHCMEKTaM fnekuuun, Tak 1 no
peKoMeHO0BaHHOM NuTepaTtype, UCNoNb3ysi pasnuyHble opMbl MHAMBUAYaANbHOW paboThbl.
3) CornacoBbiBaTb C NpenogasatenemM Buabl paboTbl MO U3YYEHUIO OUCLMMIVHDI.

4) lMo 3aBepLUEHUN OTAENBbHbBIX TEM NepeaaBaTb BbiMOMHEHHbIE paboThl (JoOMalLHME
3ajaHus) npenogasaTernto.

MeToauueckue ykasaHusi Ansi oby4aroLWwmxca npm caMocTosiTeNibHOM paboTe.

1) CamocTtosiTenbHasi pabota obyyaroLmxcs HanpasBneHa Ha CaMOCTOATENIbHOE OCBOEHME
BCEX TEM M BONPOCOB y4ebHOM ANCLMNITMHBI, NPeSYCMOTPEHHbIX MPOrpaMmon.
CamocToaTenbHasi paboTa siBnaetca ob6a3arenbHbIM BUAOM AEATENbHOCTU ANs KaXK4oro
obyuatouerocsi, ee o6bem no yuebHomy Kypcy onpegensetcs y4ebHbim nnaHom. MNpu
camMOCTOATENbHON paboTe oby4vaWwmnnca B3aMMoaeNCTBYET C PEKOMEHOOBAHHbIMM
MaTepuanamv npM MMHMManbHOM ydacTumn npenogasaTens.

2) CamoctosarenbHas paboTa ¢ y4yebHuKkamm, y4ebHbIMM NOCOOMSMN, HAYHHON,
CnpaBOYHOM N NONYNAPHOW NUTEPaTYpPOr, MaTtepuanamMmm nepuoanyecknx n3gaHmin u
pecypcamu cetu Internet ssnsetcs Hanbonee acpeKkTUBHBIM METOAOM NOMYyYEeHUSN
3HaHUN, NO3BOMSET 3HAYNTESIBHO aKTUBM3MPOBATL NPOLECC OBNadeHns nHdopMaumen,
cnocobceTByeT 6onee rnybokomMy yCBOEHMIO M3y4aeMoro matepuana, opMupyeT y
obyyvarLNXcsl 3aMHTepPeCOBaHHOE OTHOLLEHNE K KOHKPETHOM npobneme.

3) Bonpochbl, KOTOpble BbI3bIBAOT Y 00y4aroLMXCA 3aTpyaHEHUS NPY MOArOTOBKE, AOSKHbI
ObITb 3apaHee chOpPMYyNMPOBaHbI U 03BYYEHbI BO BPEMS 3aHATUN A5 LONOSTHUTENbHOrO
pa3bsiCHEHWsI NpenogaBaTesnem.

4) [ns ycnewHoro 1 nnogoTBOPHOro obecneyeHnss UTOroB CaMOCTOSATENbHON paboTbl
pa3paboTaHbl y4eBHO-MeTOAMYECKNE YKa3aHWS K CaMOCTOATENbHOM paboTe CTyaeHToB
Hag pasnuyHbIMK pasgenamm QUCUUNINHBI.

5) Buabl camocTosiTenbHOM paboTbl: KOHCNEKTUPOBaHUE y4ebHOM N Hay4YHOW NUTepaTyphl;
npopaboTtka y4ebHoro matepuana (N0 KOHCNeKTam nekunn, y4ebHom n Hay4yHOM
nutepartype); paboTa B aneKTpoHHOM BubnunotevHon cucteme; paboTa ¢
MHPOPMaLNOHHBIMWN CNPaBOYHBIMU CUCTEMAMMU, BbINOMHEHWE AOMALLHUX 3a4aHni
(MpaKkTUYEeCKMX N TEOPETMYECKUX); BbINOSTHEHNE KOHTPOMbHbIX paboT; NoAroToBKa K
nabopaTopHbIM 3aHATUAM; paboTa ¢ Bonpocamun st CaMONpPOBEPKH.

6) 3agaHus, BbINOMNHAEMble CTyAeHTaMy CaMOCTOATENbHO, NoanexaT nocreayoLlemn
npoBepke npenogaBaTtenem.

15. TMepe4yeHb OCHOBHOM U AONOJIHUTENILHOW NUTEPATYpPbl, PECYPCOB UHTEPHET,



HeOGXOAVIMbIX AN oCBOeHUA AUCUUNIIUHDI (criucok numepamypbl 0ghopMIissemcsi 8 coomsemcemeuu
¢ mpebosaHusmu OCT u ucrionb3yemcsi obujasi ckgo3Hasi Hymepauusi O ecex audo8 UCMOYHUKOB)

a) oCHOBHas nuTeparypa:

Ne NcTouHmk
n/n
1 I'pabosckast, C. M. OcHoBbl paboTsl B Maple : yue6Hoe nocobue / C. M. I'paboBckas. — [lensa : TIT'Y, 2018.
— 128 c. — ISBN 978-5-907102-20-0. — TexkcT : 31eKTpoHHBIH // JIaHb : 2IEKTPOHHO-OHOIMOTEYHAS
cucrema. — URL: https://e.lanbook.com/book/162236.

2 Muxees, C. A. OcHoBbl BekTOpHOH anredpsl B MAPLE : yueGHoe mocobue / C. A. Muxees, B. H. Peokukos,
U. B. IIsetkoB. — TBeps : TBI'Y, 2020. — 160 ¢. — Tekcrt : anmekTpoHHbIH // JIaHb : 3IeKTpOHHO-
oubnuoteunas cuctrema. — URL: https://e.lanbook.com/book/217943

3 JIuneiinsle nuddepeHunanpHple ypaBHeHHs BricNX nopsiikoB B MAPLE : yueGHoe mocobue / C. A.
Muxees, B. H. Pepkukos, B. I1. I[Betkos, . B. IlsetkoB. — TBeps : TBI'Y, 2023. — 166 c¢. — ISBN 978-5-
7609-1822-2. — TekcT : anmekTpoHHsbIH // JIaHs : 31eKTpoHHO-ONOMMoTewHas cucrema. — URL:
https://e.lanbook.com/book/415535

4 [Nonomapena, E. B. Teopernueckas Mexannka B cpene Maple. Cratuka : yueOHOe ocobue st By3oB / E. B.
INonomapena, A. B. CunensmukoB. — Caskt-IletepOypr : Jlanb, 2021. — 488 ¢. — ISBN 978-5-8114-7633-
6. — Texkct : anekTpoHHEIH // JlaHb : 3neKTpoHHO-0MOIHOTeYHast cuctemMa. — URL:
https://e.lanbook.com/book/174966

5 IMocnenos, E. A. [TakeTs! NpHKIaIHBIX IPOrPAaMM B HAYYHBIX UCCIIEIOBAHUIX | y4eOHO-METOANIECKOE
mocobue / E. A. ITocnenos, . C. ITomoB. — Omck : OMI'Y, 2019. — 78 ¢. — ISBN 978-5-7779-2422-3. —
TekcT : ayekTpoHHsI#H // JlaHb : 3JeKTpoHHO-0ubNMnoTeyHas cucrema. — URL:
https://e.lanbook.com/book/136343

a) AoNnoJIHUTeNTIbHaA nutepartypa:

Ne NcTouHmk
n/n
1 Kupcanos, M. H. Maple u Maplet. Penrenus 3a1au Mmexanuku : yaeoHoe nocobue / M. H. Kupcanos. —

Cankr-IlerepOypr : Jlanp, 2022. — 512 c. — ISBN 978-5-8114-1271-6. — Tekcr : anekTpoHHbIH // JlaHb :
3NeKTPOHHO-0ubmoreunas cucrema. — URL.: https://e.lanbook.com/book/210806.

2 Hesxonos, B. I1. Maple 9.5/10 B maTtemartuke, pusuke u oOpazoBanuu : cripaBoyHuk / B. I1. JIpsikoHOB. —
Mocksa : COJIOH-IIpecc, 2006. — 720 c. — ISBN 5-98003-258-4 . — Texcr : anexTpoHHBIH // JIaHb :
9NIeKTPOHHO-0nbnoreunas cucrema. — URL.: https://e.lanbook.com/book/13730.

3 Pynnens, E. KO. O6bikHO8eHHbIE OuchghepeHyuaribHbIE ypaBHEeHUS U UX MPUMEHEHUE K COCMasieHU
npocmelwux Mamemamu4eckux modenel : yyebHoe rnocobue / E. KO. Pynnens. — Omck : CubALu, 2020.
— 194 c. — Tekcm : anekKmpoHHbIl // JlaHb : anekmpoHHo-6ubnuomeyHasi cucmema. — URL:
https://e.lanbook.com/book/

4 KauapaH, T. K. Memod manozo napamempa 8 3adavax ornmumarsibHO20 yripasseHusi ;| y4ebHoe nocobue / T.
K. KauapaH, J1. KO. KabaHuyosa. — BopoHex : BI'Y, 2016. — 41 ¢. — Tekcm : 3neKmpoHHbIU // J1aHb :
371eKmpoHHO-bubiuomeyHas cucmema. — URL: https://e.lanbook.com/book/165322

16. Nepe4yeHb y4eOHO-MeTOANYECKOro obecrneyeHus ornsa CaMoCTOATeNIbHON paboThl
(y4ebHo-memoduyeckue pekomMeHdayuu, nocobus, 3adayHUKU, MemooOuvecKue yKa3aHus 10
BbIMOTHEHUIO MPaKMUYeCcKUX (KOHMPOJIbHbIX), Kypcosbix pabom u 0p.)

Ne
n/ NcTouyHuK
n

Maple e npumepax u 3adayax : yuebHoe nocobue / cocmasumesu O. . Kopornbskos [u dp.]. —
1 BopoHex : BI'Y, 2011. — 132 ¢. — Tekcm : anekmpoHHbIl // JlaHb : anekmpoHHO-6ubnuomeyHasi
cucmema. — URL.: https://e.lanbook.com/book/357488

17. Obpa3oBaTesfibHble TeXHOOrMU, UCNOoJIb3yeMble ANA peanu3auum y4ebHom AUCLMNIIUHbI,
BKJ1HO4Yasi nporpaMmMHoe obecneyeHme n MHPOPMaLUMOHHO-CNpPaBOYHbIe CUCTEMbI (NpU
HeobxoaMmMocTun) [lcumnnmHa peannsyeTcsi C MPUMEHEHNEM 3NeKTPOHHOIo 0by4eHns n
ANCTaHUMOHHbIX 06pasoBaTenbHbIX TEXHOMNOMMI. [1ns opraHnsaummn 3aHAITUN pekoMeH40BaH
oHnawnH-kypc «MMM (Mathematica)», pasmeLleHHbI Ha nnaTopme DNEKTPOHHOIO YHMBEpPCUTETA
BI'Y (LMS moodle), a Takke IHTepHeT-pecypchbl, NpuBeaeHHble B N.158B.



18. MaTepuanbHoO-TexHU4Yeckoe obecneyeHme AUCLUMNIINHDI:
YuebHasa ayantopus: cneynanmampoBaHHas mebernb, KoMnbioTep (HOYTOYK), MynbTUMeguUnNHoe

obopynoBaHue (MpoeKTop, 3KpaH, CpeAcTBa 3ByKOBOCMNPOU3BEAEHMST), OCKa (MenoBasi Unn mapkepHas).
OC Windows 8 (10), NO Adobe Reader,), Microsoft Visual Studio Community Edition, MO Mathematica,

no

19. OueHoYHbIe cpeacTBa AN NPoBeAeHUs TEKYLLEeN U NPOMEXYTOYHOM aTTecTtauum

Mopsgok oueHkn | HammeHoBaHue KomneTteHums(n) | MnamkaTtop(bl) OueHOoYHbIe

OCBOEHUS pasgena OOCTUXEHUS cpeactea

obyvarowmmmncs | QMCUUNINHDI KOMMeTeHLmn

y4ebHoro (mogyns)

mMartepuana

onpegensercs

cogepxxaHmem

cnegyoLwmx

pasgenos

ancumnnuibl: Ne

n/n

1. Bce pasgensl MNK-2 MK-2.1 CobecenoBaHue

MK-2.1 no pesyrnbTaTam

BbINOJTHEHUSA
nabopaTopHbIX
paboT.

MpomexyToyHada aTTecTauus lNepeyeHb Bonpocos

dopmMa KOHTpons - 3a4eT NpuBEOEH HNXE.

20 TunoBble oUeHOYHbIE CpeACTBa U MeToANYEeCKMe MaTepuanbl, onpegensirowme npoueaypbl
oLeHUuBaHus

20.1 TeKyWwM KOHTPOJIb yCNeBaeMocCTun

KoHTponb ycneBaeMocTu no ANCUMNIIMHE OCYLLECTBAAETCS C MOMOLLbLIO CReayoLWmnX OLEHOYHbIX
CpencTB: KOHTPOSbHas.

O6pasey 3agaHni K KOHTPOSbHOWN.

1. OnuwnTe, Kak B Maple BblMMCIIAOTCA YaCTHbIE NPOU3BOAHbIE.

2. Kakne komaHabl UCNOSb3YKTCA AN BblYUCIEHUSA OBOMHBLIX U TPOWHBIX MHTEerpanos? OnuwuTe
X NnapameTpbl.

3. [lnsa 4yero npegHasHadeH naket simplex? B 4yem oTnnymne komaHg maximize n minimize atoro
naketa oT 06bI4YHbIX Maximize n minimize? MeToapbl peweHna matemaTuyeckmx 3agad B Maple
4. Yto HasbiBaeTcs rpagmeHToM dyHKumm f(x)? Kak oH BeiumcnseTca B Maple?

5. Kakne komaHgbl BbIYUCTISAOT ANBEPTEHLMIO N POTOP BEKTOP-PYHKUMN?

6. Kak BblMCnnTbL cymmy nnu npounsseaeHve B Maple?

7. Kakne komaHapbl OCyLLECTBISIOT pasnoxeHne PyHKUUN B CTENEHHbIE pAabl?

8. Kakum obpasom B Maple cosgatotca cobcTBeHHble npoueaypbl? OnuwmTe ee CMHTaKcuc.

9. Kakne nHterpanbHble Npeobpa3oBaHmst MOXHO BbluMCcnUTb B Maple? OnuwmnTte komanabl
NpAMbIX 1 0BpaTHbLIX Npeobpa3oBaHUN.

10. Kak ¢ nomouwbto komaHapl ListPlot nsaobpasntb cnmcok, COCTOALWNIN N3 KOMMMEKCHbIX Yncen?
11. C nomMOLLbIO Kakon KOMaHabl HAfo peLlaTb TPaHCUEHOEHTHbIE YpaBHEHUA?

12. Kak n3obpasntb acumMnToTbl rpadomka yHKUUN NYHKTUPOM?

13. YTto Hago caenaTb, YTOBbI BO BpeEMS MySnbTUNIMKaLMK rpadmka pyHKUMKM Oocn KoopamHat
OCTaBanuCb HENOABWKHbIMUN?

15. Kak yaanntb oCcTaTOYHbIN YIEH B pasnoxeHnn yHKumm no dpopmyne Tennopa komaHaom
Series?

16. lNepeuncnnte n3BeCTHbIE BaM BapuaHTbl ONMCaHUsA utepatopa B kKomaHgax tuna yukna Do.
17. Kak paboTtaet komaHaga Outer?

18. [1nga yero Hy>kHa KoMaHga Sequence?

19. Kak nornyeckyro komaHgy Mcnosb3oBaTb B kKayecTBe wabnoHa?

20. Kakas komaHnga siBnsietca obpatHom k Hold?



20.2 NMpomexyToyHan aTrecTauus
lMpomexyTodHasa aTTecTaums no gMCunniMHe « AKOHOMeTpuKa» NpPoBoanTCA B hopme 3a4yeTa.

NMpumepHbIN NepeyeHb BONPOCOB K 3a4eTy:

Bonpocbl ¢ BapuaHTaMmu OTBETOB

1. C nomoLubto kakon komaHabl B nakete «Wolfram Mathematica» MoxHO coBMeCTUTL ABa rpaduka?
a) Show

6) Join

B) Union

r) Together

OTBeT: a)

2. Kakas 13 cnegyowimx komang B nakete «Wolfram Mathematica» TpaHcnoHupyeT maTtpuuy?

a) Transpose

0) RotateLeft

B) Switch

r) Normal

OTBeT: a)

3. Kakas 13 cnegyowimx komaHg B nakete «Wolfram Mathematica» nsobpaxaet Ha akpaHe rpaduk siBHO
3agaHHon yHKUMN?

a) Plot

6) ParametricPlot

B) ListPlot

r) PolarPlot

OTBeT: a)

4. Kakas n3 cnegyowwmnx komaHa B nakete «Wolfram Mathematica» nsobpaxaet Ha akpaHe rpaduk
dyHKUMM € nnorapudmMmyeckum macitabom no ocam?

a) LogLogPlot

6) PlotRange

B) Show

r) PolarPlot



OTBerT: a)

5. Kakas 13 cnegyowmx komang B nakete «Wolfram Mathematica» pelwaet guddepeHumnansHble
ypaBHeHNs?

a) DSolve

0) RSolve

B) NSolve

r) Solve

OTBeT: a)

6. Kakas 13 cnegyowmx komang B nakete «Wolfram Mathematica» packnagbiBaeT MHOro4YsieH Ha
MHOXUTEenn?

a) Factor

©) Decompose

B) FindRoot

r) Expand

OrtgeT: a)

Bonpocbl ¢ KpaTKMM TEKCTOBbLIM OTBETOM

1. KakoB pesynbTtar BhINonHeHus B nakete «Maple» komangbl Conjugate[2+3*1]?
OTBeT: 2-3i

2. KakoB pesynbTart BbINONHeHUsa B nakeTe «Maple» komaHabl Append[{1,2},0]?
Oteer: {1,2,0}

3 KakoB pesynbTaTt BbiNofHeHUd B nakeTe «Maple» komaHabl N[Pi, 3]7?

OtgerT: 3.14

4. KakoB pe3ynbTaT BbINONHEHUS B nakeTe «Maple» komaHgbl ?

OTtBeT: n=1

5. KakoB pe3ynbTaT BbINONHEHUs B nakete «Maple» komaHabl 3*4==127?

OteerT: True

6. KakoB pesynbTtart BbINoNHeHUs B nakete «Maple» komaHnabl IntegerQ[7]?
OtBeT: True

7. KakoB pe3ynbTaT BbINONHEHUs B nakete «Maple» komaHabl Positive[3]?
OteerT: True

7. KakoB pesynbTtart BbiNonHeHus B nakete «Maple» komanasl MemberQ[{2,3,5},3]?
Ortsert: True

OnucaHue mexHosioauu npogedeHus:

Tekylwlasa atTectaumsa NPOBOANTCS HA 3aHATUN OOHOBPEMEHHO BO BCeN y4ebHONM rpynne B BUAe TecTa B
3NEeKTPOHHON obpasoBaTenbHOM cpene «ANeKTPOoHHbIM yHBepcuteT BIMY». bBonbluas 4actb BONpocoB
NpoBepSEeTCs aBTOMATUYECKU, NPOBEPKN NpenogaBaTtesieM C PyYHbIM OLeHMBaHneM TpebytoT TONbKO
OTAenbHbIE BONPOChHI, NpeAcTaBrneHHble B popme acce. OrpaHnyeHme no BpeMEHN Ha Kaxayto nonbITKy
— 1 yac 30 MuHyT

Kpumepuu u wkanbsi oueHusaHus 3adaHuti @OC:

I[J'Iﬂ OLICHHUBAaHUWs BbIIIOJTHCHUA 3a)1aHHI>i HCIOJIb3YCTCA OajIbHas IIKaa:

1) 3akpbITble 3a4aHnsA (TECTOBbIE C BapuaHTaMy OTBETOB, CPEOHWUIA YPOBEHb CIOXXHOCTW) :
1 6ann — yka3aH BEpHbI/ OTBET;

0 6annoB — yka3aH HEBEpPHbI OTBET (MOMHOCTBIO UMM YaCTUYHO HEBEPHBbIN).

2) OTKpbITblE 3a4aH1A (TECTOBbIE C KPATKUM TEKCTOBbIM OTBETOM, NOBbILLIEHHbIA YPOBEHb

2 BGanna — ykasaH BepHbIN OTBET;
0 GamyoB — yKa3aH HEBEPHBII OTBET

Kpurepun OLICHUBaHUs | YpOBEHb chopmupoBanaocty | Ikana onenox
KOMIIETEHIINI KOMIIETEHIINI




CBoOOIHO BHajgeeT MaTepHajoM,
OTBEYAaeT Ha BOMPOCHL, yMEET
paccykaate; B CiIy4ae HE3HAHHS
HEOONBIIION  YacTH  MaTepuala
CIocoO€H BBICTPOUTH COOCTBEHHYIO
JIOTHYECKYIO LIETIOYKY PacCy X IACHUN
U TIOJTyYUTb OTBET

ba3zoewiii yposens

3aumeno

OtBeThl Ha  OONBIIYK  4YacTh
TEOPETHUECKUX BOIIPOCOB
HEBEpHbIE. 3HAYUTEIbHAs YacTh
MPaKTHYECKUX 3aaHui HE
BBITIOTHEHA WA JIOTTYIIIEHBI
CyIlIECTBEHHBIC OINOKH,
MOKAa3bIBAIOIINE, YTO CTYICHT HE
BIIa/iceT 00A3aTebHBIMU 3HAHUSAMU
M0 TaHHOU TeMe

He 3aumeno




