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PABOYAA ITPOI'PAMMA TUCIUAITIINHBI

b1.B.JIB.02.02 CucTteMbl aHAJTUTHYECKHX BHIYHCIEHUI

Hanpasiaenue nogrorosku: 10.03.01 Hupopmayuonnas 6ezonacnocms
Hanpagiaennocts (mpoduis): Opeanusayus u mexHoai02us 3auwumol uHgopmayuu (no
ompacau unu 8 cghepe npopeccuoHaIbHOU 0esimeIbHOCmU)

KBanndukauus (crenenn): 6axanasp

®opma 00yueHUs: ouHas

HMHceTHTYT: MaTeMaTUKH, €CTECTBO3HAHUS M TEXHUKH
Kadenpa: matemaTnueckoro MoAeIupoBaHusl U KOMIIBIOTEPHBIX TEXHOJIOTUI

ouHasi popma OYHO-3209HAS 3a04Hasi popma
dbopma
Kypc 1
CemecTp/TpuMecTp 2
Jeknun 18
JlaboparopHble 3aHATHUS 18
IIpakTHYeckue (ceMHMHAPCKHE) 3aHATHSA
Koncyabranumn 2
®opma(bl) MPOMEKYTOUHOI aTTeCTALMI Jx3amen — 0,3
KonTpoas 27
Hubie popMmbl padoThl
CamocrosiTesbHas padora 78,7

Bcero yacos: 144
TpynoemMkocThb: 4 3a4eTHBIX eIMHMII.

Pa3paborunk(u) paboueii mporpaMMsl:
cmapwiull npenodasamens kageopovr MMuKT JL.U. Makcumos




|. OPTAHU3AIIMOHHO-METOJUYECKHA PA3IEJ

Heab u3yyeHUs] JUCUUILIMHBI: HOPMUPOBAHKME METOIMKU HUCIIOIB30BAHUS POrPAMMHBIX
CPEICTB Ui PEUICHHs MPAKTHUYECKUX 33J][a4; TCOPETUUYECKOE M3YyUYeHUE U MPUOOPETCHHE MPAKTUICCKHIX
HABBIKOB MU padOTe ¢ UHTETPUPOBAHHBIMUA MAaTEMaTUYECKUMHU MTAaKeTaMU M cucTeMaMu Habopa TEKCTOB.

3anaqn H3YYCHUA NTUCHUIIJIUHBI:

e 1arh 0030p HanboJee MOMYJIPHBIX TAKETOB MPUKIIAIHBIX IPOTPaMM;

¢ 3AJIOKUTL MCTOJUYCCKH IIPABUJIBHBIC OCHOBBL 3HAaHUH O COBPCMCHHBIX I/IH(i)OpMaLII/IOHHO-
KOMMYHHUKAIIMOHHBIX TCXHOJIOTHX,
® O3HAaKOMMUTH C OCHOBHBIMH MHTCTPUPOBAHHBIMU MATEMATUYCCKUMU ITAKETAMH U CUCTEMAaMU Ha60pa

TCKCTOB.

Mecto mucuumiannbl B cTpykrype OIIOII: peanusyercs B pamkax BapuaTMBHON YacTu
6moka b1. lucuunnuuel (MOIynIn).

HJIaHI/IpyeMl)Ie PeE3YJIbTATHI oﬁyquml N0 JUCIHUIIJIUHE:

0a30BbII KaTeropuaJIbHBIN anmapaT B 00J1acTU UH-
(hopMallMOHHO-KOMMYHHUKALIMOHHBIX TEXHOJIOIUH,
3aKOHBI U METO/Ibl HAKOIUIEHHUS, IIepeiad U 00pa-
060TKM MH(YOPMALIUU C TOMOIIBIO KOMIIBIOTEPHBIX
TEXHOJIOTHIA;

OCHOBHBIE€ MPUHIMIBI CO3/1aHUs U (QYHKIIMOHUPO-
BaHUS COBPEMEHHOI0 MNPOTrpaMMHOro obecrieye-
HUS;

MH(OPMALIMOHHBIE TEXHOJIOTUH, NPUMEHSIEMbIE B
Hay4YHBIX HCCJIEOBAHMIX, HPOrpaMMHBIE IPO-
IOYKTBI, OTHOCAIMECS K Mpo(dhecCHOHATIbHON
chepe;

00BEeKThI MH(OPMATU3ALINH, BKIIIOYas KOMIBIOTEP-
HbI€, aBTOMAaTU3UPOBAHHBIE, TEIEKOMMYHHKAIIH-
OHHblE, HMH(POPMAIIMOHHO-AHATUTUUYECKUE  CHU-
CTeMbl, HH(GOPMAIIMOHHbBIE PECYPCHI, B YCIOBUAX
CYIIIECTBOBAHMS YIpO3 B UHPOPMAIIMOHHOM cepe.

Kon IInanupyemblie pe3yJibTaThl
NHauKaTopbl T0CTHKEHHA KOMIIETeHIIMU
KOMIIeTCHUNH 00y4YeHHs MO0 TUCIUILINHE
OIIK-4 3HaTh: 3HaeT:

CpeAcTBa peIleHus 3a-
Ja4 TPH TOMOIIH TaKe-
TOB TIPUKIIATHBIX TIPO-
rpamm.

YMerh:

MIPUMEHSTh IOJIYYEHHbIE 3HAHMSI INPU PELICHUU
MPaKTUYECKHX 3a/1a4 PO eCCHOHATbHON IS TENb-
HOCTH: aHAJIM3UPOBATh, CTABUTH 3a]1a4H, BEIOUPATH
ONTUMAJIbHBIE CPEJICTBA U METOJIbl MX peIlIeHus,
pean30BbIBAaTh BCE ATAIbl, IPOBOAUTH TECTUPOBA-
HUE TIONYYEHHBIX pEe3ylbTaTOB, pa3pabaThIBATh
00BEKTHO-OPUEHTHPOBAHHBIE MOJETN Ha OCHOBE
HMMEIOIIUXCS COBPEMEHHBIX TEXHUYECKHX U IPO-
I'PaMMHBIX CPEJICTB,

YMmeet:

IIPUMEHATH  IIOJy4YeH-
HbIE 3HAHUS IPU pele-
HUU TPAKTHYECKUX 3a-
Ja4 MPH MTOMOIIM THIIO-
BBIX TAKETOB MPUKIA]I-
HBIX ITPOTPaMM.




— HCIOJIB30BaTh BO3MOXXHOCTH BBIYMCIHUTEILHOM
TEXHUKU U TPOTPAMMHOr0 0OecredeHus AJis T0-
HCKa Heo0X01uMol nHpopmaIuu;

— KPUTHYCCKH OLICHUBAThH M BEIOMPATH HEOOXOIUMOE
TEXHMYECKOE W TMPOTPaMMHOE OOEeCTeUeHue s
PEIICHUS UCCIICOBATeIbLCKUX M MPHKIATHBIX 3a-
nad B chepe nHGOpMaAIMOHHON 0€30IaCHOCTH.

Baanern: Baangeer:

— 9ddexkTuBHBIMU crioco0amMH, TMpaBHJIAMH, METO- | — HABBIKAMU  HCIIOJIB30-
JaMH U cpeicTBaMu cOopa, oOMeHa, XpaHEHUS U BaHUS I[IaKeTOB IMpH-
00paboTKk MH(pOpMaNUU, HABBIKAMH padOTHI C KJIQIHBIX  MPOTpaMM
KOMITBIOTEPOM KaK CPEIICTBOM YIIPABICHUS HH- JUTSL peteHust npodec-
dbopmarnuei; CHOHAJIBHBIX 3a/1a4.

— HaBbIKAMHU HCIIOJb30BaHUSI COBPEMEHHBIX MPO-
IPaMMHBIX MPOJYKTOB IS peHIeHHs POdheccro-
HaJbHBIX 3aj1ad4,

— IIUPOKOM OOIIeH MOArOTOBKOW JJIsi PEIICHUS HC-
CJIEIOBATEIbLCKUX M MPAKTHYCCKUX 3aJlad B 00Ja-
CTH pa3pabOTKH MPOTrPaMMHBIX ITPOYKTOB U 00€ec-
neyeHus HHPOpMarMoHHOM 0€30MacHOCTH.

Il. COOJEP’KAHUE U OFBEM JIUCLHUIIJINHBI

€ YKa3aHHeM KOJMYeCTBA YACOB, BblJIeJIEHHbIX HA KOHTAKTHYIO pa0oTy 00y4aouiuxcsi
¢ nmpenoaaBartesieM (10 BUIaM Y4eOHBIX 3aHSITHI) U HA CAMOCTOATEIbHYI0 Pa0oTy

Ounas ¢popMma o0yueHust

Ne AyauTopHbIe C
am.
n/n HaumeHoBaHue pa3ie/ioB U TeM Bceero 3aHATUH 6
JK | 13 | B | P20
Pasnen 1. k<AHAJM3 JAHHBIX € IOMOIIbI) CBOJHBIX TA0JHI 8 2 2 8
1 | Tema 1. Co3nanue cnuckoB. COpTHPOBKA JAHHBIX B CITUCKE. 8 2 2 8

OunbTpanus JaHHBIX B crucke. [IprMeHeHne cTaHaapTHBIX
GYHKIUH 119 aBTOMAaTH3aIliu TpoIlecca BBOJA W BBIOOPKH
JTaHHBIX U1 popMupoBaHus oommx Tadnui. Coznanue Oi1aH-
KOB JUUIsl BBO/Ia TaHHBIX. [TocTpoeHMe CBOAHOM TaOJIHIIBI M aHa-
JIN3 C IOMOIIBIO Hee JaHHBIX

Pa3nen 2. «Tabauunbiii npoueccop MS EXCEL. Anamu3 | 16 4 4 20
JAHHBIX Ha ocHOBe koHcoymaauuu. Ilocrpoenne rpagpu-
KOB (D)YHKIIMI ¥ IOBEPXHOCTEH»

2 | Tema 2. Pabota co criMckaMu, pacroyIOKEHHBIMHI Ha Pa3HBIX 8 2 2 10
muctax pabouel kHurk. KoHconumanus 1aHHBIX B CIHMCKAaX.
[TocTpoenue CBOHO TabIMIBI HA OCHOBE AMANa30Ha KOHCO-
Tuanui. AHaJTU3 KOHCOJIUAMPOBAHHBIX JIAHHBIX.

3 | Tema 3. [Toctpoenwne rpaduka Gpynaknuu. [Toctpoenue rpadu- 8 2 2 10
KOB HECKOJIbKUX (PYHKIMI B 0HON cucteme KoopauHart. [lo-
cTpoeHne TpaduKoB (QPYHKIMA C HECKOJBKUMHU YCIOBUSMHU.
[Toctpoenne nosepxHocTer. HaxoxaeHne KOpHEW HENUHEN-
HBIX YpaBHEHHS C TIOMOIIbIO MOCTpOeHUs rpaduka GyHKIUN
U METOJIOM IOCJIEZIOBATENIbHBIX MPUOIMKEHUH ¢ MOMOIIBIO

3




koMaupl [TonGop mapameTpos.

Pasznea 3. «CucreMbl KOMIILIOTEPHOH MaTeMATHKI

32

oo

30

Tema 4 BBox u ¢opMaTupoBaHre TEKCTOBBIX JaHHBIX. BBOI
MaTEeMaTHYeCKUX BBIpAKEHUN U paboTa ¢ GOpPMYIIBHBIM pe-
TakTopoM. Breruncienue apupmMeTnyecKux BBIPAXKEHUH U UX
penaktupoBanue. Onepanuu BbIBOJA M IpucBauBaHus. Mc-
M0JIb30BaHKE M1a0JIOHOB MATEMATUYECKHIX OIIEPATOPOB U CUM-
BOJIOB. BhIuncienre MaTeMaTH4ecKuX (QyHKIUH.

Tema 5 [loctpoenue rpaduxa pynxmnun. Vzmenenue pasme-
poB u nepemenienue rpaduka. [locrpoenue rpagukos psaga
(GbyHKUIMH B OTHOW cucTeMe KoopauHar. TpaccupoBka rpadu-
koB. [Ipocmotp ydactkoB rpaduxos. Iloctpoenue rpaduxon
noBepxHocTel. Bpamenue tpexmeproro rpaduka. [Toctpoe-
HUE Ha OJTHOM TPEXMEPHOU CUCTEME KOOPAMHAT Psiia IIOBEPX-
HOCTEM.

Tema 6. Mcnonp30BaHME MEHIO CHUMBOJIBHBIX BBIUMCICHUMN
Symbolics 17151 BEITOTHEHHUS CUMBOJIBHBIX BBIYHCICHUH B KO-
MaHJITHOM peXuMe. BbInoIHeHne yNpoIeH s, paCIIUPEHUs U
pa3yioKeHUsl BbIpake€HUil. BpinosiHEeHWE omepauuii OTHOCH-
TEJHHO BbIICTICHHOU IIepeMeHHoM: nuddepeHImpoBaHue, nH-
TErPUPOBAHUE, PELIEHUE YPABHEHUM, MOJCTAHOBKA U Pa3Jio-
xeHue B psag Teisopa.

Tewma 7. PerieHne TUIIOBBIX PUMEPOB HA CUMBOJIBHBIE OIIEPA-
LUU: YIPOILEHNE MaTEMAaTUUYECKUX BBIPAKEHUH, Pa3JI0KEHUE
BbIpaKeHM B psia Teisopa, MoACTaHOBKA U BBIYUCIICHUE BbI-
paKeHUH, pellIEHUE YPaBHEHUM B CHMBOJIBHOM BHJIe. Brinon-
HEHHE MAaTpPUYHBIX Ollepanui. PenieHue JMHEHHBIX ypaBHE-
HUM, 3aJJaHHBIX B MaTpU4YHOM opme. Pernienue cucrem ypas-
HEHHM, 3a/IaHHBIX B BEKTOPHOM BUJIE.

10

Pa3znen 4. «<AHaIM3 MMUTAIMOHHOW MoAe M (PUHAHCOBO-
JKOHOMHMYECKOH 1eSITeJbHOCTH (PMPMBD)

16

20,7

Tema 8. IlocTanoBka 3agaun. Co3laHue W aHAJIN3 UMUTAIM-
OHHOM MOZENH JUIs NPEABAPUTEIBHOIO aHAM3a IPOEKTA.
[IpoekT ¢ yueToM AMCKOHTUPOBAHUSA U KYpCOBOM MHQIALIMH.
[IpoekT ¢ yderom crommoctu Kpeauta. IIpoekTt ¢ ydetom
Hajoros. MITOroBbIil IPOEKT.

10

Tema 9. IlocranoBka 3amaun. Co3maHue M aHAIIN3 UMUTAIU-
OHHOM MoOJIeH (PUHAHCOBO-DKOHOMHUYECKON JESATEIHHOCTH
JUISL CO3JJaHUsl HOBOT'O MPEANpUATUA. ABTOMaTHYECKUH MOA-
O0op ycioBuil (pUHAHCUPOBAHUS MPOEKTA. AHAIN3 UYBCTBHU-
TEJIbHOCTH MPOEKTA.

10,7

Koncynemayuu

2

Dxzamen

0,3

Konmponw

27

Hmoeo 3a 2 cemecmp

144

18

18

78,7

HNTOTO:

144

18

18

78,7

OuHo-3204Han popma 00yueHus (He peanuszyemcs)

3aounas ¢popma oOyueHus (ne peanuszyemcs)
4




I11. OHEHOYHBIE MATEPHUAJIBI IJIA IIPOBEJEHUA ATTECTAIIUN
OBYYAIOIUXCA ITO JNCIUIIVIMHE

Tekymias arrectaius NpoBoAUTCs B opme Tecta, pedepara.

Ilepeyenb 3agaHUM 1151 IPOBEICHUSA TECTUPOBAHUA

1. Kakas kHOIIKa Ha TAaHEJIM MaTeMaTHYeCKIX HHCTPYMEHTOB rakera Maxima OTKpBIBAeT MaHeb Ole-
paunﬁ MAaTEMAaTUYCCKOI'0 aHaJIn3a:
A) Evaluation Toolbar
B) Calculus Toolbar
C) Boolean Toolbar
D)  Graph Toolbar

2. HerekcroBblie 610ku B Maxima MOTYT pacnoJiaratbCsi:

A) TOJIBKO CJICBa HAIIPABO
B) TOJIBKO CIIpaBa HAJIEBO
C) ClIeBa HAIPaBO U CBEPXY BHU3

D)  mpousBosBHO
3. Uro HY>KHO BBECTH C KJIaBHATyphl B Maxima JJis BBIYMCICHUS 3HAUECHUS BBIPAKCHMSL:
2,547
3,56° + 7,327 —9,21
A) 2.54 <Shift + 6> 2 [IPOBEJI / 3.56 <Shift + 6> 3 [IPOBEJI + 7.32 <Shift + 6> 2 [IPOBEJI
-9.21
B) 2,54 <Shift + 6> 2 [IPOBEJI / 3,56 <Shift + 6> 3 [IPOBEJI + 7,32 <Shift + 6> 2 [IPOBEJI
-9,21
C) 2.54 <Shift + 6> ITPOBEJI / 3.56 <Shift + 6> 3 [TPOBEJI + 7.32 <Shift + 6> [IPOBEJI -
9.21
D) 2.54 <Shift + 6> 2 ITPOBEJI / 3.56 <Shift + 6> 3 [IPOBEJI + 7.32 <Shift + 6> 2 [IPOBEJI
-9.21=
4. Kakas QyHKuus He UcoNb3yeTcs B Maxima Ui pelieHus: CUCTEMBI JINHEHHBIX ypaBHEHUI
A) norme

B) Find
C) Isolve
D) rref
5. Kakas BctpoenHnast ¢pyHkius nakera Maxima HUCTIOIB3YyeTCs ISl HaXOXKACHUS YUCIIa COYeTaHHI
A) combin
B) permut
C) Icm
D) gcd

6. Kakoe none Brinagku General okHa GopmarupoBanus Maxima TpexMepHOro rpaduka UCIob3y-
eTcs JJIs 33aHus yIila HAKJIOHA

A) Tilt

B) Rotation
C) Twist

D) Zoom

7. Kaxkasg komanga meHto Symbolics makera Maxima mo3BoJIsi€T BBIIIOJIHUTH CUMBOIILHOE MPeoOpa3o-
BaHWE BBIJICJICHHOTO BBIPAXKCHUS
A) Symbolically
B) Simplify



C) Variable
D) Transform
8. ®yuknus floor(x) 8 Maxima 2000 o3xauaer

A) BBIJICIIEHNE MHUMOM 4acTH X

B) HanOOJIbIIIEE 1IEJI0e, MEHBIIIEE WIIH PABHOE X
C) HaMMEHbIIEe 11e510e, O0JIbIIee WM PABHOE X
D) BBIJICIICHHE JICHCTBUTEIBHON YaCTH X

9. C noMomipro Kakoi KoMaH I B Maxima cTposiTcsi TpaduKH Ha TUIOCKOCTH?
A) plot(f, h, v)
B) plot(f)
C) plot3d(f, h, v)
D) animate(f)
10. Kakoii mapamerp komauael dsolve B Maxima cieayeT yCTaHOBHTh, YTOOBI MOJIYYHTh (yH/IaMEH-
TAJIbHYIO CUCTeMY TU(PepeHIINaTbHBIX YPaBHECHUN?
A) dsolve(de, y(x));
B) dsolve(de, y(x), output=Dbasis);
C) dsolve(de, y(x), basis=output);
D) dsolve(de, output=basis);
11. Kak Beruucinsiercs rpaauent Gpyukuuu f(X) B Maxima?
A) grad(f,[x,y.z].c);
B) gradient(f,[x,y,z],C);
C) grad(f,(x,y,z),c);
D) grad(f,x,y,z,c);
12. Komanma pa3inoxeHusl Ha MHOKHTEIH B Maxima OCYIIECTBIISICTCS C TIOMOIIBIO KOMaH IbI
A) factor(a);
B) expand(a);
C) simplify(a);
D) collect(a);
13. Kakyro komaHy HY)kHO HabpaTh B cucTeMe Maxima Jijisi BRIYUCIICHUS Tpeiesa

lim sin(2x)
x—=0 X

A) >lim(sin(2*x/x),x=0);
B) >limit(sin(2*x)/x,x->0);
C) >limit(sin(2*x)/x,{x=0});
D) >limit(sin(2*x)/x,x=0);
14. Kakyroo komaHay Hy>kHO HaOpaTh B cucTeMe Maxima JJis BBIYHCIEHUS! TPOU3BOTHON MEPBOTO TO-
psIKa cueayromen GyHKIuu
o0 . 5
—smf x
. (x7)
A) >diff(sin(x"2),x);
B) >diff(sin(x"2),{x});
C) >diff(sin(x"2));
D) >diff(sin(x"2),[x]);
15. C nomorpio Kakoi KoMaH 6l B Maxima MOKHO BBIYUCIUTD CIAEAYIOMUA HHTETPaT

]'(l +cos(x)) dx

A) >integral((1+cos(x))"2, x=0..Pi);
B) >int((1+cos(x))"2, {x=0..Pi});
C) >int((1+cos(x))"2, x=0-Pi);



D) >int((1+cos(x))"2, x=0..Pi);

ONoGa~WONE

Koy
Bompoc | 1 2 3 4 516 |7 |8 101111213 | 14|15
Omer |B |C |D A |A|B |A|B|A|B| A|A DJ|A|D

o

IIpumepHas TemaTuka pedeparon

[TocTpoeHne TPEXMEPHBIX CTOJIOUKOBBIX JHATPAMM.

Pemenue nHenuueitnpix ypasuenuit B CKM.

[TocTpoenne 00BEMHBIX TPaPHUKOB MOBEPXHOCTEH.

DnemMeHThI rpaduuecKol BU3yaTH3aIiu.

Hcnonp3oBanne mabJoHOB MaTEMAaTUYECKUX ONEPAaTOPOB U CUMBOJIOB.
[IpepriBaHyie BEIYMCICHUMA.

Tabnuibl cen3HakoB B TEX.

Onepanuu oTHOIIECHUS B TEX.

HpOMC}KYTO‘IHaSI arrecranusa o6yqa101u14xc;1 OCYHCCTBIIAACTCA B Q)opMe OK3aMCHa C

HCIIOJIB30BAHHUCM CICAYIOIINX OLOCHOYHBIX MATCPUATIOB: BOIIPOCHI K 9K3dMCHY.

ok~

o

10.

11.

12.

13.

14.
15.

Bonpockl K 3K3aMeHy
(2 cemecTp, ouHas popma 00yUeHUsI)

Cucrema KOMIBIOTEpHON MaTtemaTHki Maxima: Ucroyib30BaHUE OCHOBHOTO MEHIO, JOTOJIHUTEIb-
Hble pabouMe NaHes M, BXOAHOH sI3bIK U all(haBUT.

Cucrema KOMIBIOTEpHOM MaTeMaTuku Maxima: KOHCTaHTBI, IEPEMEHHbBIE, OlepaTopsl (apupmeTH-
YeCKHe, pacIlipPEeHHbIE, ONIEPaTOPbl OTHOLIEHHUS, JIOTHYECKHUE OIIEPATOPHI).

Cucrema KOMITBIOTEpHOI MaTemMatuku Maxima: BCTpoeHHbIe PYHKIMH ¥ QYHKIIUH TOTb30BaTEIS.
DneMeHTapHble QYHKUINH, PYHKIIMH KOMIUIEKCHOTO apryMeHTa, KOMOMHATOPUKH U TEOPUH YHUCEI.
Cucrema KOMITBIOTEPHOI MaTeMaTHKK Maxima: MaTremaTnieckue BeIpaxxeHus. JlefcTBUS Ha/l HUMH.
CucreMa KOMIBIOTEpHOH MaTeMaTiki Maxima: pabora ¢ mepeMEeHHbBIMH, IPUCBANBAHUE TIEPEMEH-
HBIM 3HaU€HUH, JIOKAIbHOE U II100aJIbHOE MPHCBAaNBaHUE.

CucreMa KOMITBIOTEPHON MaTeMaTiku Maxima: TeKcToBbIi 1 (HOPMYJIbHBIN PEIaKTOPHI.

Cucrema KOMIBbIOTepHOH MaTemaTHki Maxima: moctpoenue rpadukoB GYHKIHIA OTHON MEepeMeH-
HOH B JICKapTOBOU U MOJISAPHOU CHUCTEMAX KOOPAMHAT.

Cucrema KOMIBIOTEpHON MaTeMaTHKi Maxima: nocrpoeHue rpaukoB MOBEPXHOCTEH, TapaMEeTPH-
YECKH 33JaHHBIX IOBEPXHOCTEH.

Cucrema KOMIBIOTEpHON MaTtemaTHku Maxima: pelieHue HeIMHEWHBIX ypaBHEHUH, QYHKIUS T10-
HCKa KOPHS HEJIMHENHOIO ypaBHEHUS, TIOUCK KOPHEN CTENEHHOT0 MHOTOWIEHA.

Perenne 3aau MmatemMaTuueckoro ananusa B Maxima: onpenenenue GyHKIHiA, BBIYUCICHHE TPOU3-
BOAHBIX 1 ¥ BBICIIMX HOPSAKOB, BHIYMCIEHUE HEONIPEIEICHHBIX HHTETPAJIOB, KPATHBIX HHTETPAJIOB.
3agaun MaTpu4HOU anreOpsl B Maxima: onpeaeneHrue U BBOJ MAaTPHUIlbl B paOOUYHUil JOKYMEHT, Ma-
HeJb ONEPALUN ¢ MAaTPULIAMHU U BEKTOpaMH.

3agaun MaTpudHOW anreOpel B Maxima: ¢yHKIMU onpeaeseHuss MaTpUIl U ONeparuu ¢ OJIoKaMu
MAaTpHIL.

Pemrenue 3amau MaTeMaTHueckoro aHanusa B Maxima: perienue nudQepeHInanbHbIX YpaBHEHUH,
(GyHKIMU 1715 pelieHus] OObIKHOBEHHBIX U (epeHIHaTbHBIX YPAaBHEHHH.

Cucrema KOMIBIOTEPHOIN MaTeMaTuku Maxima: BHyTpEeHHSISI CTPYKTypa MakeTa.

Cucrema KOMIBIOTEpHOM MaTeMaTHKH Maxima: ciMBOJIBI U TIepeMEHHbBIE, KOHCTAHTHI U BHYTPEHHHE

GyHKIUH.



16.

17.
18.

19.
20.
21.
22.

23.

Cucrema KOMITBIOTEpHO# MaTeMaTuku Maxima: OCHOBHbBIC MaTEMAaTHUECKHE (PYHKIIMH, CHMBOJIEHOE
BBIUHCIICHUE.

Cucrema KOMIbIOTEpHON MaTeMaTrku Maxima: onepauuu ¢ popMmyaamu.

Cucrema KOMIIbIOTEpHON MaTteMaTHKi Maxima: pereHie HelIMHEWHBIX YPaBHEHH, CHCTEM JIMHEH-
HBIX YpaBHEHUM.

3amaun MaTpUIHOM anreOpsl B Maxima: criocoObl 3a/1aHusi MACCUBOB, CIICIIUATIBHBIC THITHI MACCHBOB,
JEUCTBUS C MATPULIAMH.

Pemenue 3aau Mmaremaruueckoro ananusa B Maxima: auddepeHurpoBanme, MHTErpUPOBAHHKE.
Perenue 3a1au Mmaremarudeckoro ananusa B Maxima: perienue auddepeHnuanbHbIX ypaBHEHHI.
Cucrema KOMIbIOTepHOH MaTemaTHki Maxima: noctpoenue rpadukoB QYHKIMIA OTHON epEeMeH-
HOM B JICKapTOBOM U MOJSIPHOM CHCTEMaxX KOOPAUHAT.

Cucrema KOMIIBIOTEpHOIN MaTeMaTuku Maxima: mocTpoeHue TpeXMEPHBIX IpaHKOB.

IV. IEPEYEHD JJUTEPATYPBI, HEOBXOJIUMO¥ JJISI OCBOEHMS
JUCHUATIIMHBI

4.1. OcHOBHasI JJUTEpaTypa

HNHutepaktuBHBIe cuctembl Scilab, Matlab, Mathcad : ydeOnoe mocobue / W.E. [Tlnenunuckas,
A.H. Turos, E.P. baneptaunora, C.1. [IlyeB ; MunucrepctBo oopa3oBanusi u Hayku Poccun, Ka-
3aHCKHMI HAI[MOHAJIBHBIA HCCIIEIOBATENIbCKHUIM TeXHONIOrnueckuii ynuBepcurer. — Kazaunp : Kazan-
CKMI Hay4YHO-HUCCIIEOBATENbCKUM TexHoyornueckuit ynusepcurer (KHUTY), 2014. — 195 c. :
TaoI., 50 8 — Pexum JOCTyTIA: 1o [IOAIIHCKE. — URL:
https://biblioclub.ru/index.php?page=book&id=428781 (mata oOGpamenus: 1.09.2020). — bub-
auorp. B kH. — ISBN 978-5-7882-1715-4. — TekcT : 37€KTPOHHBIN.

Kysnenos, A.b. CoBpeMenHbIe cucteMbl 00padboTku nHpopmarmu: MathCad / A.b. Ky3nenos ; Ue-
NIOMHCKAs TOCYJapCTBEHHAS aKaJieMus KyJIbTYphl U UCKyccTB, DakynbTeT MHPOPMAIIMOHHBIX pe-
cypcoB u TexHonorui, Kagenpa napopmaruku. — 2-e uzn. — Yensounck : YI'AKU, 2011. — 88 c. :
W1 - Pexum JOCTYyTIa: 1o MHOIIHUCKE. - URL: URL:
https://biblioclub.ru/index.php?page=book&id=492157 (nata obpamenus: 01.09.2020).

4.2. lonosHUTEIbHAS JIUTEPATYPA

Cenos, E.C. OcHOBBI paOoThI B cucTeMe KoMIbloTepHOH anreOpsl Mathematica / E.C. Cenos. — 2-
e u3M., ucnp. — Mocksa : Harmonansasiit OTkpeiTeiil YHUBepcuteT «MMHTYUT», 2016. — 402 c. :
CXEM., WL — Pexum JocTymna: 1o HOJIITUCKE. — URL:
https://biblioclub.ru/index.php?page=book&id=429169 (mata obpamenus: 01.09.2020). — bu6-
JIMOTP. B KH. — TEKCT : BJIEKTPOHHBIM.

CwmupHoB, A.A. TlpuknanHoe nporpaMMmHoe obecrieueHue : yueoHoe rmocodue : [16+] / A.A. Cmup-
HOB. — MockBa ; bepnun : lupekr-Menua, 2017. — 358 c. : un., Tabn. — Pexxum poctyna: mo mop-
mucke. — URL: https://biblioclub.ru/index.php?page=book&id=457616 (mata oOpamicHHS:
01.09.2020). — bubnuorp. B kH. — ISBN 978-5-4475-8780-2. — DOI 10.23681/457616. — Tekcr :

3JIEKTPOHHBIN.

V. IEPEYEHb PECYPCOB HHOOPMANIMNOHHO-TEJTJEKOMMYHUKALH-
OHHOU CETU «<MHTEPHET», HEOBXOJAMNMBbIX /UUIA OCBOEHUA ITUCIIU-

IJIMHBI


https://biblioclub.ru/index.php?page=book&id=428781
https://biblioclub.ru/index.php?page=book&id=492157
https://biblioclub.ru/index.php?page=book&id=429169
https://biblioclub.ru/index.php?page=book&id=457616

Ne CcbLIKka HA

n/n HH(OPMALMOHHBII pecypc

HaumeHnoBanue pa3padoTku
B JJIEKTPOHHOI popMme

HocTynHocTh

1. http://edu.ru/

Poccuiickoe
denepajbHbII
Bxuarouaert
CCBUIKM Ha TOPTAJIBI M CaWTHI
00pa3oBaTeNIbHbIX  yUYpEkKIe-
HUW; TOCYJIapCTBEHHBIE O00Opa-
30BaTeNIbHbIE CTaHAAPTHI; HOP-
MaTHUBHBIC JOKYMEHTBI, KaTa-
JIOT 3KCKYPCHH M 00ydarommx
Iporpamm.

o0pa3zoBaHmue:
MopTAaJl.

CB0OOAHBIH JOCTYI

VI. COBPEMEHHBIE [TIPO®ECCUHOHAJIBHBIE BA3bI TAHHBIX
N UTHOOPMAIINOHHBIE CIIPABOYHBIE CUCTEMBI

Ne CcblIka Ha

n/n | uHGOpPMAUHOHHBII pecypc

HaumenoBanue pa3padoTku
B JJIEKTPOHHOM (hopme

HocTynHocrs

1. http://www.biblioclub.ru

DEeKTPOHHO-OMOINOTeYHAs
cucrema (3bC)
YHuBepcuterckas OMdInoTeKa
OHJIANH

Perucrpanus uepes Jito-
00if  YHHBEpPCHUTETCKUI
KOMIIBIOTEP.

B nmanpneiimieM wHIUBH-
IyaJIbHBI HEOTPAaHHYCH-
HBIA JTOCTYH W3 000U
TOYKH, B KOTOPOU HMe-
ercs nocTyn k cetu M-
TEpHET

2. www.elibrary.ru

Poccuiickuii uHpopmanoH-
HBII TIOpTai B 00J1aCTH HAyKH,
TE€XHOJIOTHH, MEUIIHBI U 00-

CBoOOAHBIN TOCTYI

pa3oBaHHUs
3. www.iprbookshop.ru DIeKTPOHHO-OMOIHOTEUHAs JlocTyn BO3MOKEH C JIFO-
cucrema (3bC) 00ro KOMIIbIOTEpPA CETU

EI'Y wmm ¢ pomManrHux
KOMIIBIOTEPOB TIOCIE O-
HOKpAaTHOMN caMoperu-
CTpaIiH C TF0OOT0 KOMITb-
OTEpa YHUBEPCUTETA.

Vil. JMOEH3UOHHOE U CBOBO/HO PACITPOCTPAHSEMOE INTPOI'PAMM-
HOE OBECIIEYEHHE

[Ipu peanuzanuu yueOHOW AUCITUIUIMHBI MPUMEHSIETCS CISAYIOINIEe JIUIICH3MOHHOE U CBO-
00JIHO pacIpoCTpaHsIeMOe IIPOrPaMMHOE O0ECIICUCHHE:

- Microsoft Windows;

- Microsoft Office;

- LibreOffice u ap.;

- Cucrema KOMIIbIOTEpHOM MaTeMaTtuku Maple uinu anasor;

9



- PegaxTop TeXstudio nim anaor.

Vill. OBOPYJOBAHUE U TEXHUYECKHUE CPEACTBA OBYYEHMUSA, HEOb-
XOAUMBIE JUIA OCYHIECTBJIEHUSA OBPA3OBATEJIBHOI'O ITPOIECCA
IO JMCHUIIVINHE

VYyeOHble 3aHATHS MPOBOASTCS B aAyJUTOPHUSAX, YKOMIIEKTOBAHHBIX CIICIIMAIA3UPO-
BaHHOI MeOeINbI0, B TOM YHCIIE€ CTAllMOHAPHBIMH WJIA MIEPEHOCHBIMH TEXHUYECKUMHU CPE/I-
CTBaMU 00y4YeHHs (MIPOEKTOP, SKPaH, KOMITbIOTEP/HOYTOYK).

JlabopaTopHbIe 3aHATHS, TPYIIOBbIE U MHIUBUIyaJIbHbIE KOHCYJIbTAIIUU, TEKYILAs U
IPOMEKYTOYHAs aTTECTAIlMU MTPOBOJATCS B CHEIMATM3NPOBAHHBIX KilaccaX, OCHAIIEHHBIX
aBTOMATHU3UPOBAaHHBIMU PaOOUYMMU MECTaMH C KOMITBIOTEPaMH.

CamocTosiTennbHas paboTa MPOBOJUTCS B KaOMHETaX, OCHAIICHHBIX KOMIIbIOTEPHOI
TEXHUKON ¢ BO3MOKHOCTBIO MOAKIIOUEHUS K ceTH «HTepHeT» n o0ecrieyeHueM J10CTymna
B 3JIEKTPOHHYIO HH(OPMaLIMOHHO-00pa30BaTENbHYIO Cpey YHUBEPCUTETA.
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