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|. OPTAHU3AIIMOHHO-METOJUYECKHA PA3IEJ

Heab n3yvyeHus JUCHUILIHHBI: (HOPMUPOBAHUE MTPAKTUYECKUX HABBIKOB PaOOTHI B
COBPEMEHHBIX MaKeTaxX MPUKIAIHBIX IPOrpaMM JJIS PEIICHUs] PACUETHBIX U IpadUyecKux
3a/1ady.

3agaum u3y4eHus: AMCUMUILIMHBI:
—  pa3BUTbH JIOTUYECKOE MBIIIJICHHE;
—  M3Y4YUTh NPUHIUIBI PaOOTHl MPOTPAMMHOTO 0OECTIeUeHHsI, OTACIbHBIX MaKETOB
MPUKIATHBIX TPOTPaMM;
—  OCBOHTH pabOTy C COBPEMEHHBIMH METOJI0-OPUEHTUPOBAHHBIMHU IaKETaMH,
npeaMeTHo-opueHTupoBanHbiMH makeTamu, CASE-cpeacTBamu, npeaHazHaueHHBIMU
JUTS ONTMCaHUsI OU3HEC-TIPOLIECCOB;
—  BbIpabOTaThb YMEHMsI CAaMOCTOSITENIbHOTO PEILECHUs 33/Ja4u 10 BHIOOPY HEOOXO-
JUMOTO MPOrPaMMHOTO CPECTBA JUIS IOCTHKEHUS TIOCTABICHHON 1IEJIH;
—  HU3YYUTh PHIHOK IPOTPAMMHOI0 OOECIICUEHUSI.

Mecto mucnumiaunbl B cTpykrype OIIOIL: peanusyercs B pamkax 4actu, popMu-
pyeMoii ydacTHHUKaMU 00pa30BaTeNIbHbIX OTHOIIEHUH, 6:10ka b1. JJucuunauael (MOLyIIN).

HJIaHI/IpyeMl)Ie PeE3YJIbTATHI oﬁyquml N0 JUCIHUIIJIUHE:

Kon I[lnannpyemble pe3yJbTaThl
HNHanKATOPBI TOCTHKEHHUSI KOMIIETEHIHU
KOMIIETEeHIIUU 00y4eHHUsI MO AUCHUILINHE
INKC-1 3HATH: 3Haer:
— MeToAsl W TMpHueMbl QGopMalM3alUKu 33]ad, | — METOJbl U CPEICTBA PEIICHUS
s3bIKH (popmanuzanuu GyHKIIHMOHATBHBIX CIIe- 3a/1a4 MpU TOMOIIM TMaKETOB
nudukanumii; MPUKIIATHBIX TTPOTPAMM.

— TPUHLHUIBI IOCTPOEHUS U BUABI apXUTEKTYpPBI
IPOTPaMMHOTr0 00ecreueHus;

— THUIOBbIE peUIeHHs, OUOIMOTEKH NpOrpamm-
HBIX MOJyJel, Mma0iaoHbl, KJIacChl OOBEKTOB,
UCTIOJIb3yeMble TIpU pa3paboTKe MpOorpaMMHO-
ro o0ecleyeHusl.

YMmeThb: Ymeer:

— BbIpabaThiBaTh BapHaHTHl peaTU3allMH TPO- | — HCIOIB30BaTh  CYIIECTBYIO-
rpaMMHOTO obecriedeHusi U TpeOOBaHUN K IIME€ THUIOBBIE MAKEThl MPHU-
HEMY; KJIaJAHBIX [OpOrpaMM Ui pe-

— TMPUMEHATb METOAbl U TEXHOJIOTHMHU IMPOEKTHU- IICHUS 3a1a4.

pPOBaHUSI MPOTPAMMHOTO OOECTIeUeHHsI, CTPYK-
Typ ¥ 0a3 B COOTBETCTBHH C YCTAaHOBJICHHBIMHU

TpeOOBaHUSIMHU.

Baaners: Baaneer:

— JeWCTBUSMH TIO pa3pabOTKE M COTJIACOBAHUIO |— TEXHOJOTUSMHU PEIIeHUs 3a1au
TeXHUYECKUX crenudukanuii Ha mporpamm- C UCIOIB30BAaHHEM IaKETOB
HbIC KOMITOHCHTHI; MPUKJIAIHBIX TIPOTPaMM.

— JIEHUCTBHSIMH IIO COTJIACOBAHHIO Tpe60BaHHfI K

2




C YCTAaHOBJICHHBIMHU PCTJIaMCHTAMMU.

IPOrpaMMHOMY OOECIIEUEHHUIO C 3auHTEepPeco-
BAHHBIMU CTOPOHAMH, PaCIpPEIEICHUIO 3a/a-
HUW MEX]ly IPOrpaMMHUCTaMU B COOTBETCTBUU
C TEXHUYECKUMH CHeUUu(UKAMSIMHA, OCY-
LIECTBJICHUIO KOHTPOJISL BBIIOJIHEHUS 3a/1aHUM,
(OpPMHPOBAHUIO OTYETHOCTH B COOTBETCTBUH

Il. COAEP’KAHUE U OFBEM JIUCHUIITINHBI

€ YKa3aHHeM KOJMYeCTBA YACOB, BbIJIeJIEHHBIX HA KOHTAKTHYIO pa0oTy 00y4aouiuxcs
¢ nmpenoaasaresieM (110 BUIaM Y4eOHbIX 3aHATH) M HA CAMOCTOATEILHYIO padoTy

Ouynas popma o0yueHus

HanmeHoBaHue pa3aesioB U TeEM

Bcero

AyauTOpHBIE

3aHATHUSA

JIK

113

JIb

Cam.
pao.

Pa3znea 1. KAHAJIN3 JAHHBIX ¢ MOMOIILIO CBOAHLIX TA0-
JIMID

1

1

1

Tema 1. Co3nanue cnuckoB. COpTUPOBKA JaHHBIX B CIIHC-
ke. GunpTpanys qaHHbIX B criucke. [Ipumenenue cran-
TapTHBIX (YHKIMNA AJI aBTOMATHU3aLMH TPOLIECca BBOAA U
BBIOOPKH JTaHHBIX 1J1s1 (hopMupoBanus ooux Tadaui. Co-
31aHue OJIAHKOB JUIS BBO/A AaHHBIX. [locTpoeHue cBoHOM
TaOJIUIBl M aHAJIU3 C IIOMOUIbIO HEe IAHHBIX

Paznea 2. «Tabnumunbiii npoueccop MS EXCEL. Ana-
JIN3 JAaHHBIX Ha OCHOBe KOHcouaanum. Ilocrpoenue
rpagpukoB GpyHKUMI M IOBEPXHOCTEN»

16

10

Tewma 1. PaGoTa co criuckamu, pacrosoKeHHBIMU Ha pa3-
HBIX JTUCTax paboueit kauru. KoHconupamms JaHHbBIX B
cnuckax. [loctpoenne cBogHOMN TaOIUIIBI HA OCHOBE JUa-
Ma30Ha KOHCOJIMJANU. AHAIN3 KOHCOIHIUPOBAHHBIX
JAHHBIX.

Tema 2. IToctpoenue rpaduka pynxuu. [Toctpoenue
rpad¥KoB HECKOJIBKUX (PYHKLINN B OJIHOM cucTeME KOOop-
nuHart. [Toctpoenue rpadukoB GyHKIUN ¢ HECKOIbKUMHU
ycaoBusimu. [loctpoenune nosepxnocreil. Haxoxaenue
KOpPHEW HEJTMHEWHBIX YPABHEHHUS C TIOMOIIBIO IIOCTPOEHUS
rpaduka QyHKIIMH U METOJOM IOCJIEIOBATEIbHBIX IPHU-
OmKeHu ¢ moMonsio KoManas! [log0op mapameTpos.

Pa3nea 3. «CucreMbl KOMIIbIOTEPHON MaTeMAaTHKW)

32

20

Tema 1. BBox 1 popMaTupoBaHre TEKCTOBBIX JaHHBIX.
BBox Mmarematnueckux BeIpakeHUH U paboTa ¢ GopMyIib-
HBIM peZakTopoM. Beruncienne apupmeTndeckux BoIpa-
KEHUH U X penaktupoBanue. Onepanuu BEIBOAA U NIPU-
cBauBaHus. Vcronp3oBaHue 11a0JIOHOB MaTEMaTHUECKUX
ONEepaToOpOB U CUMBOJIOB. BBIYMCIIEHHE MaTEMaTHUYECKUX

(GyHKIHH.

Tema 2. [Toctpoenue rpaduka Gpynkun. MzmMeHenne pas-
MepoB U nepemenienue rpaguka. Iloctpoenue rpaduxon
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psna GyHKIHN B OJTHOM cucTeMe KoopauHaT. TpaccupoBka
rpadukos. [IpocmoTp yuactkoB rpadukos. [Toctpoenue
rpaduKoB oBepxHOCTel. Bpalenue TpexmepHoro rpa-
¢duka. [ToctpoeHre Ha OJJHOU TPEXMEPHOH cHCTEME KOOp-
JIMHAT psifia TOBEPXHOCTEH.

6 | Tema 3. Ucmosib30BaHrE MEHIO CUMBOJIBHBIX BBIYHCICHHIA 8 1 1 1 5
Symbolics /uist BBITIOTHEHUS] CHMBOJILHBIX BBIYHCIICHUH B
KOMaHIHOM PeKrUMe. BhIMoHeHre yIpoIeHus!, paciim-
PEHHS U pa3IOKEeHUs BRIpaKEHU. BhImonHeHue oneparmii
OTHOCHUTEIILHO BBIJICIICHHON TIEPEMEHHOM: TuddepeHIn-
pOBaHUE, UHTETPUPOBAHUE, PEIICHUE YPABHEHUH, MTOJICTA-
HOBKAa U pasyiokeHue B psj Teimnopa.

7 | Tema 4. Penienrie TUIIOBBIX IPUMEPOB Ha CHMBOJILHBIE 8 1 1 1 5
olepalyu: YIpoueHue MaTeEMaTUUECKUX BBIPAXKEHUH,
pasyioxkeHue BoipaxkeHuid B psi Teiopa, mojacTaHoBKa U
BBIYMCIICHUE BBIPAKEHUN, PEIICHUE YPABHEHUI B CHM-
BOJILHOM BUJE. BhinonHeHne MaTpuyHbIx onepauuid. Pe-
LICHUE JIMHEMHBIX YPAaBHEHU, 3aJaHHBIX B MATPUYHOU
¢dbopme. Penienne cucrem ypaBHEHUM, 3aJaHHBIX B BEKTOP-

HOM BH/JIE.
Pa3nen 4. «KAHAJIN3 UMUTAIMOHHOM MoIe I (PMHAHCO- 16 2 2 2 10
BO-)KOHOMHMYECKOMH 1eATeJIbHOCTH (PpPMBbI»

8 | Tema 1. [TocTranoska 3agaun. Co3maHue U aHAIN3 UMUTA- 8 1 1 1 5

LMOHHOW MOJIEIIH JIJIS PEIBAPUTEIBLHOTO aHAJIN3a MTPOEK-
Ta. [IpoeKT ¢ y4eToM IUCKOHTHUPOBAHUS U KypCOBOM UH-
¢siiun. TIpoekT ¢ yaeToM CTOUMOCTH KpeauTa. [IpoekT ¢
y4eTOM Hajoros. MITOroBbIN NPOEKT.

9 | Tema 2. [locranoBka 3agaun. Co3maHue U aHAJIN3 UMUTA- 8 1 1 1 48
IIUOHHOW MOJIEJIN (PUHAHCOBO-3KOHOMUYECKOH JICATEIILHO-
CTH JUIsl CO3/ITaHUSI HOBOTO MPEANpUITHS. ABTOMAaTUYECKUI
noI00p ycIoBul (PMHAHCUPOBAHUS MPOEKTA. AHAJIN3 YYB-
CTBUTCJIIBHOCTHU HpO@KTa.

3auem 0,2
Umoezo 3a 8§ cemecmp 72 9 9 9 44,8
HUTOI'O: 72 9 9 9 44,8

OuHo-3204Has popma 00yUeHHS He peaTn3yercst
3aouyHas popma 00yueHHS He pean3yercst

I11. OMEHOYHBIE MATEPHUAJIBI JIUISA TIPOBEJAEHUSA ATTECTALIUN
OBYYAIOIIUXCH ITO TUCHUIIJIMHE

Tekymias arrectaius IpoBOAUTCS B (hopMe TecTa.

Ilepeyenn 3aaHuii AJ151 NPOBeIeHUSA TECTUPOBAHMUS
1. Kaxkas xHomka Ha MaHeIX MaTeMaTHYECKHX HHCTPYMCHTOB ITaKCTa Maxima OTKPBIBACT IAHCIIb
or[epaum‘/'l MaTEeMaTHUYICCKOIoO aHajnu3a:
A) Evaluation Toolbar




6.

B) Calculus Toolbar

C) Boolean Toolbar

D)  Graph Toolbar

HerekcroBsie 610k B Maxima MoryT pacrojaraTbCsi:

A) TOJIBKO CJIEBA HAIIPaBO
B)  Tombpko cripaBa HaJeBO
C) ClIeBa HAIPaBO M CBEPXY BHU3

D)  mpou3BONBHO
Yro HYXHO BBCCTH C KJIaBUATYypPLI B MaXima IJI BBIYHUCJICHUA 3HAYCHUS BBIPAKCHUA:
2,547

3,56" + 7,327 —9,21
A) 2.54 <Shift + 6> 2 I[TPOBEJI / 3.56 <Shift + 6> 3 IIPOBEJI + 7.32 <Shift + 6> 2 I[IPOBEJI
-9.21
B) 2,54 <Shift + 6> 2 [TPOBEJI / 3,56 <Shift + 6> 3 [IPOBEJI + 7,32 <Shift + 6> 2 ITPOBEJI
-9,21
C) 2.54 <Shift + 6> I[TPOBEJI / 3.56 <Shift + 6> 3 [IPOBEJI + 7.32 <Shift + 6> ITPOBEJI -
9.21
D) 2.54 <Shift + 6> 2 I[TPOBEJI / 3.56 <Shift + 6> 3 I[TPOBEJI + 7.32 <Shift + 6> 2 IIPOBEJI
-9.21=
Kaxkas (bYHKI_[I/I}I HC UCIIOJIB3YCTCA B Maxima JJIA pCHICHUA CUCTCMBI JIMHEWHBIX ypaBHeHI/Iﬁ
A) norme

B) Find
C) Isolve
D) rref

Kakast BcTpoeHHas ¢pyHkius nakera Maxima ucnosb3yercst st HaX0XKICHHS YUClia COUCTaHUH
A) combin

B) permut
C) Icm
D) gcd

Kaxoe none Bknagku General okHa gopmarupoBanust Maxima tpexmepHoro rpaduka Ucriob3y-

CTCA IJIA 3aJlaHUs yIjla HaKJIOHa

7.

A) Tilt

B) Rotation
C) Twist

D) Zoom

Kaxkast komanga MeHto Symbolics makera Maxima mo3BosisieT BBIIOJHUTH CUMBOJIBHOE Tpeodpa-

30BAHUC BBIJACIICHHOI'O BBIPAKCHHUA

8.

9.

A) Symbolically

B) Simplify

C) Variable

D) Transform

Oyukums floor(x) 8 Maxima 2000 o3navaet

A) BBIJICIICHHE MHHMOM YacTH X

B) HauOoJIbIIEe 1[eJI0e, MEHBIIEE U PAaBHOE X
C) HaUMEHbIIIee IeNI0e, OOJbIIIee UITN PAaBHOE X
D) BBIZIEJICHNE JEHCTBUTEIBHON YacTH X

C nomorpto kakoi koMan el B Maxima crpositcest rpaguku Ha TUIOCKOCTH?
A) plot(f, h, v)

B) plot(f)

C) plot3d(f, h, v)

D) animate(f)



10. Kako# mapamerp komanabl dsolve B Maxima crenyer ycTaHOBUTB, YTOOBI MOMY4YHUTh (pyHIaMEH-
TabHYIO cucTeMy auddepeHITnaTbHbIX YpaBHEHUN?

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 Gynkuuu 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. Komanja pa3iokeHust Ha MHOXHTEeIM B MaxXima oCyIiecTBIseTcsi ¢ OMOIIbIO KOMaH/IbI

A) factor(a);

B) expand(a);

C) simplify(a);

D) collect(a);

13. Kakyro koMaHIly HY»KHO HaOpath B cuctreMe Maxima jijist BEIYKCIICHUS Mpejena

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. Kakyro koMaHay HY>KHO HaOpaTh B cuctemMe Maxima /st BBIYMCIICHHsT IPOU3BOIHON IEPBOTO MO~
psaka crienyromei GyHKIUu
0 ., -
—simfx
- m(x")
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 nomompro kakoi koMaHas!l B Maxima M0>KHO BBIYUCIIUTH CIEAYIOLIMN UHTETpall

]I'(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);
Knrou
Bompoc |1 (2 |3 |4 |5 |6 |7 |8 |9 |10|11|12|13|14 |15
Omer (B |C |D /A |A|B|A|B|A|B|A|A|D|A|D

IIpumepHas Tematuka pedeparos
[TocTpoeHne TpeXMEpHBIX CTOJOMKOBBIX AUArPAMM.
Pemenne HenmHenHpIX ypaBHeHU B CKM.
[TocTpoenne 00beMHBIX TpauKOB MOBEPXHOCTEH.
OneMeHThl rpadyecKol BU3yaau3alkH.

Hcnons3oBanue madI0HOB MATEMATHUSCKUX Oo1IepaTopoOB U CUMBOJIOB.
6
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6. IlpepriBaHMe BHIYMCICHUIA.
7. TaOaunbl CrIE3HAKOB B | €X.
8. Omneparuu OTHOIIIEHUS B T€X.

HpOMC)KYTOIIHaSI aTTcCcTanus o6yqa10m14x051 OCYHICCTBIIACTCA B (bopMe 3a4€Ta C
HCIIOJIB30BAHHUECM CICAYIOIINX OICHOYHBIX MATCPUAJTIOB: IICPCUCHDL BOIIPOCOB K 3a4CTYy.

Bomnpocsl k 3auerty
(8 cemecTp, ouHas popma 00yUeHUs )

1. Cucrema KOMITbIOTEpPHOM MaTematnku Maxima: MCHoiap30BaHWE OCHOBHOTO MEHIO,
JOTIOJIHUTENIbHBIE pabOyue MaHeIu, BXOJHOH SI3bIK U an(aBuT.

2. Cucrtema KOMITBIOTEpHON Marematuku MaXima: KOHCTaHTBI, TIEPEMEHHBIE, OIEePaTo-
pBl (apupMeTHYeCKre, paclIupEeHHbIE, ONEPATOPbl OTHOLIEHUS, JIOTUYECKUE Olepa-
TOPBI).

3. Cucrema xoMIplOTepHON MaremaTuku Maxima: BCTpOeHHbIC (YHKIMH W (YHKIUH
[OJIb30BaTENsl. DIeMeHTapHble (YHKIUHU, QYHKIHUN KOMIUIEKCHOTO apryMEHTa, KOM-
OMHATOPUKU U TEOPUU YUCEN.

4. Cuctema KoMIblOTepHOW MareMatuku Maxima: maremaTudeckue BbipaxkeHus. Jlei-
CTBUS HaJl HUMHU.

5. Cucrema KOMIbIOTEpHOH MaTematuku Maxima: paboTa ¢ mepeMEeHHBIMU, TIPHCBaU-
BaHHE ITEPEMEHHBIM 3HaYEHUH, JIOKAJIbHOE U TJI00AJIbHOE IPHCBAaUBaHUE.

6. Cucrema KOMIBIOTEpHOW MareMaTHKH Maxima: TeKCTOBbId U (OPMYIBHBIA pelak-
TOPBI.

7. Cuctema KOMIBIOTEpHOW MaTemaTuku Maxima: moctpoenue rpadukoB (yHKIHIA
OJIHOM MEPEMEHHOM B AEKAPTOBOM U MOJIAPHONW CUCTEMaX KOOPAUHAT.

8. Cucrema koMmMIbIOTepHOW MaTematuku Maxima: mocrpoeHue rpadukoB MOBEPXHO-
CTEH, MapaMEeTPUUECKH 3aIaHHBIX TOBEPXHOCTEM.

9. Cucrtema KOMIbIOTEpHOW MaTeMaTuku Maxima: perieHne HEJIMHEHHBIX ypaBHEHHH,
(YHKIIMS TIOMCKAa KOPHS HEJIMHEWHOTO ypaBHEHUS, IOUCK KOPHEH CTENIEHHOI'O MHO-
roujeHa.

10.Perrenre 3amay MaTeMaTHdeckoro anaausa B Maxima: onpenenenne QyHKIUH, BbI-
YUCJICHHE MMPOU3BOAHBIX | M BBICHIMX MOPSAAKOB, BBIYMCICHUE HEONPEAEICHHBIX WH-
TErpajioB, KPaTHBIX UHTETPAJIOB.

11.3amaun matpuuHoii anreOpsl B Maxima: ompeneicHrue U BBOJI MaTpUIbl B pabounii
JOKYMEHT, MMaHelb ONepaliii ¢ MaTpUIlaMU U BEKTOpaMHu.

12.3amaun matpuuHoi anredopsl B Maxima: ¢yHKiuu onpeaencHuss MaTpUIL U OTIepaiuu
¢ 6JI0OKaMU MaTpHIl.

13.Perrenre 3agau MaTeMaTHUeCKoro aHaimsza B Maxima: pemrenue auddepeHianb-
HBIX YpaBHEHUH, PYHKIIUH Uil pelIeHUs OOBIKHOBEHHBIX TU(PepeHIInaNIbHbIX ypaB-
HECHUM.

14.CucteMa KOMITbIOTEPHO# MaTeMaTrku Maxima: BHyTpEHHSISI CTPYKTypa MmaKeTa.

15.CucreMa KOMITbIOTEpHON MaremaTHku Maxima: CHMBOJIBI U TIepeMEHHbBIC, KOHCTaH-
Thl U BHYTPEHHUE (PYHKIIHH.



16.CucremMa KOMIBIOTEpHOM MareMaTHKu Maxima: oCHOBHBbIE MaTeMaTH4ecKhe (PyHK-
[[UU, CUMBOJIbHOE BBIYHCIICHHUE.

17.Cucrema KOMIBbIOTEpHOM MaTeMaTuku Maxima: omnepaiuu ¢ GopMyIamH.

18.CucteMa KOMIBIOTEpHONH MaTeMaTUKu Maxima: perieHue HeTMHCWHBIX ypaBHCHUH,
CHUCTEM JIMHEVHBIX YPABHCHUU.

19.3agaun MaTpuyHOi anreOpbl B Maxima: crocoOb! 3aaHusl MacCUBOB, CIICLUAIbHBIC
THUIIBl MACCUBOB, IEUCTBUS C MaTPULIAMH.

20.Pemenne 3aay MareMaTndeckoro anaiausa B Maxima: auddepeHnupoBanne, HHTE-
TpUpPOBAHUE.

21.Pemenne 3amad MareMaTHveckoro aHanm3a B Maxima: perienue auddepeHnnaib-
HBIX YPABHEHUHU.

22.CuctemMa KOMIBIOTEpHOW MaTemaTuku Maxima: moctpoenue rpadukoB (yHKIHN
OJHOM MEPEMEHHOM B ICKAPTOBOM U MOJSPHOM CUCTEMAaX KOOPINHAT.

23.CucTteMa KOMIBIOTEpHON MateMaTHku Maxima: mocTpoeHne TpeXMEPHBIX TpadHKOB.

IV. IEPEYEHB JIUTEPATYPBI, HEOBXOJIUMOW JUISI OCBOEHMS
JUCHUATIMHBI

OcHoBHas auTeparypa
1. UntepaktuBHble cucTeMbl Scilab, Matlab, Mathcad : yudeOHoe mocobue /
N.E. IInemuuckas, A.H. Tutos, E.P. bageptaunosa, C.N. [lyeB ; MUHUCTEPCTBO
oOpa3zoBanust u Hayku Poccuu, Ka3zaHckuii HallMOHAJIBHBIA HCCIEIOBATEIbCKUI

TEXHOJIOTMYECKUN  yHuBepcuteT. —  Kazawp @ KazaHckuii  Hay4HO-
uccaenoBarenbekuil Texnonornyeckuii yausepcurer (KHUTY), 2014. — 195 c. :
TaoII., WL - Pexum JOCTyIa: 1o MOJIHCKE. —

URL: https://biblioclub.ru/index.php?page=book&id=428781 (nata  oOparieHus:
18.07.2020). — butmmorp. B kH. — ISBN 978-5-7882-1715-4. — TekcT : 3JIEKTPOH-
HBIH.

2. Mamonosa, T.E. NnpopmaninoHHble TeXHOJOTUU. JlaGopaTOpHBIN MPaKTUKYM :
ydaeOHoe rmocooue i npukinaaHoro 6akanaspuara / T. E. MamonoBa. — Mocksa :
N3narensctBO FOpaiit, 2019. — 176 c¢. — (YuuBepcurers Poccun). — ISBN 978-
5-9916-7060-9. — Tekcr : oanekrponusii // ObC IOpaiit [caiiT]. —
URL.: https://urait.ru/bcode/434017 (nata oopamenus: 18.07.2020).

JlonoiHUTEIbHAS JIUTEepaTypa
1. Tlocnenos, E. A. IlakeThl NPUKIAIHBIX MPOrpaMM B HAYYHBIX HCCIICIOBAHUSX :
yaeOHo-metonuueckoe nmocoodue / E. A. [Tocnenos, 1. C. [TormoB. — Omck : OmI'Y,
2019. — 78 ¢. — ISBN 978-5-7779-2422-3. — Tekcr : snekTpoHHbIN // JlaHb :
3JIEKTPOHHO-O0MOmoTeuHas cucrema. — URL: https://e.lanbook.com/book/136343
(mata obpamenus: 18.07.2020). — Pexxum goctyma: ajis aBTOpU3. MOJIb30BaTEIIEH.
2. Cenos, E.C. OcHOBBI pabOTHl B CHCTEME KOMITbIOTEpHOU anreOpsl Mathematica /
E.C. Cenos. — 2-¢ uzn., ucrnp. — Mocksa : HantmonanbHbiii OTKpBITEIN Y HUBEPCUTET

«AHTYHUT», 2016. — 402 c. : cxem., ui. — PexxuMm Jocrymna: mo MOAINHUCKE. —
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URL.: https://biblioclub.ru/index.php?page=book&id=429169 (matra  oOpameHus:
18.07.2020). — bubauorp. B KH. — TEKCT : 3JICKTPOHHBIH.

V. IIEPEYEHb PECYPCOB HH®OPMALIMOHHO-
TEJEKOMMYHHMKALIMOHHOM CETU «MHTEPHET», HEOBXOUMBIX
JUISI OCBOEHM S TUCIHATIIMHBI

Ne Ccbuika Ha HaumeHoBaHue pa3padoTku B JocTynHOCTS
n/n uH(opManOHHBIN pecypc 3JIEKTPOHHOM opMe y
1. http://edu.ru/ Poccuiickoe oOpazoBanue: dene- CB0OOIHBII JOCTYII

pasibHBIN opTail. Briroyaer
CCBUJIKM Ha MOPTaJIbl U caiiThl 00pa-
30BaTENIbHBIX YUPEKICHUI; TOCY-
JapCTBEHHBbIE 00pa30BaTEIbHbBIE
CTaHJapThl; HOPMATHUBHBIC JIOKY-
MEHTBI; KaTaJor 3KCKypCcUuil u 00y-
YaIOUUX MPOTPAMM.

V1. COBPEMEHHBIE IPO®ECCHUOHAJIBHBIE BA3bI TAHHBIX
N UHOOPMAILIMOHHBIE CITPABOYHBIE CUCTEMbI

Ne Ccbliika Ha HaumeHnoBanue pa3padoTku
o N JocTynmHocTh
n/n UH(POPMALMOHHBIN pecypc B JIEKTPOHHOH (popme
1. http://www.biblioclub.ru DJEeKTPOHHO-0MOIHOTEYHAS Perucrpanus depes mo6oi
cuctema (ObC) YHUBEPCUTETCKUN KOMIIbIO-
YHuBepcuterckas 0uoimoTe- | Tep.
Ka OHJIalH B nanbHelimemM nHAMBHUTY-

aJbHBI HEOTPAaHUYEHHBIN
JIOCTYTI U3 JIFOOOW TOYKH, B
KOTOpPOM UMEETCS JOCTYI K
cetu lHTEepHET

2. www.elibrary.ru Poccutiickuit undopmarmon- | CBOOOIHBIN TOCTYII
HBIH 1opTan B 00J1aCTH HAYKH,
TEXHOJIOTUH, METUIMHBI U

00pa3zoBaHus
3. www.iprbookshop.ru DEeKTPOHHO-OMOIHOTEYHAS JlocTyn BO3MOKEH C JTH000-
cucrema (3bC) ro kommbiorepa cetu ET'Y

UM C TOMAlIHUX KOMIIbIO-
TEPOB MOCIIE OJHOKPATHON

CaMOPETrHCTpaLuu C JH0O0ro
KOMITBIOTEPA YHUBEPCUTETA.

VII. JUHEH3UOHHOE U CBOBOJIHO PACITPOCTPAHSIEMOE
INPOI'PAMMHOE OBECIIEYEHUE
[Ipu peanmzanuu yaeOHOU AUCHUIIIMHBI MPUMEHSETCS CIEAYIOIIee JUIIEH3MOHHOE U CBO-
00JIHO pacIpoCTpaHsIeMOe TPOrPaMMHOE 00ECIICUCHHUE:
- Microsoft Windows;
- Microsoft Office;
- LibreOffice u ap.


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

- Maxima

Vill. OBOPYJAOBAHUE U TEXHUYECKUE CPEACTBA OBYYEHMUSI,
HEOBXOJAUMBLIE JJISA OCYIIECTBJEHUSA OBPASOBATEJIBHOT'O
MMPOLECCA IO JUCHUIIJIMNHE

Y4eOHbIe 3aHATHS MPOBOMAATCS B ayJAUTOPHUIX, YKOMIIEKTOBAHHBIX CIICIIHAIA3UPO-
BaHHOW MeOeJIbI0, B TOM YHCJIC CTAIlMOHAPHBIMU HIIM MTEPCHOCHBIMUA TEXHUYECKHUMH CPE/l-
cTBaMu 00y4eHUs (MMPOEKTOP, IKPaH, KOMITbIOTEP/HOYTOYK).

JlaGopaTopHbIe 3aHTHS, TPYIIIOBBIE M WHIWBUIYATbHBIE KOHCYJIbTAIlUN, TEKYIas
U MPOMEXKYTOYHAS aTTECTAIlMU MPOBOIITCS B CHEIUATM3MPOBAHHBIX KJIaccax, OCHAIICH-
HBIX aBTOMaTU3UPOBAHHBIMU PAOOYNMHU MECTAMHU C KOMITBIOTEPAMH.

CamocrosiTenbHas paboTa MPOBOAUTCS B KaOWHETaX, OCHAIEHHBIX KOMITBIOTEPHOU
TEXHUKON ¢ BO3MOKHOCTBIO MOJKIIOUEHUS K ceTH « HTepHeT» u odecrieueHueM J10CTyIa
B DJICKTPOHHYIO MH()OPMALIMOHHO-00pa30BaTENbHYIO Cpely YHUBEPCUTETA.
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