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HanpaBaenHnocts (mpoduib): MaTtemaTuka u nHpopmatuka, Ousnka
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HMHeTUTYT: MaTEMAaTUKU, €CTECTBO3HAHUSA U TEXHUKHU
Kadeapa: mareMaTuku U METOJIMKH €€ MPEINOIaBaHUS
ouHasi popma 0YHO-3204HAs 3a04Has
¢popma ¢dopma
Kypc 4
Cemectp 7
Jleknuu
JlabopaTopHbIe 3aHATHSA 24
IIpakTHYeckne (ceMMHAPCKHUE) 3aHATHUS 24
B T. 4. IPpaKTU4YeCKas NMOAroToBKa 4
dopma(bl) MPOMEKYTOYHOM ATTECTAIUN 3a4eTr
KonTpoas
Hubie popmbl padoThl -
CamocrosiTesibHass paboTa 168

Bcero uyacos: 216

TpynoeMKoOCTb: 6 32a4eTHBIX eIUHHUIL

Pazpabotuunk(u) pabodeit mporpaMMsl:

Kanouoam duszuxo-mamemamuueckux nayx, ooueum Heonuna E.B.




I. OPTAHU3ALIMOHHO-METOAUYECKHUI PA3JIEJ

Heap n3yyeHus: IJUCHMILIMHBI: W3yYEHUE COBPEMEHHBIX CUCTEM KOMIIBIOTEPHOM
Matematuku (CKM), mpeacTaBieHU O MECTE€ W POJU KOMITBIOTEPHONH MaTEeMaTHKH B
CUCTEME HayK; MNPUOOpETeHUE MNPAKTUYECKUX HABBIKOB MPUMEHEHUS] KOMIBIOTEPHBIX
CPEJICTB peaau3aluy YUCICHHBIX U AaHATTUTUYECKUX METOJIOB PEIICHUS TPUKIIAIHBIX 3a7a4

npo¢eCCUOHANIBHON IEATEIbHOCTH Y HAYUHBIX UCCIEAOBAHUN.
3ajaum U3y4yeHUs: JUCUMILIMHBI:
— pa3BHUBATh CUCTEMHOE MBIIIJIEHUE, BOCIIUTHIBATh MATEMAaTUUECKYIO KYJIbTYPY;
00y4YUTh OCHOBHBIM METOJIaM MPUMEHEHUSI KOMITBIOTEPHBIX CUCTEM JJIsI PEIICHUS
MaTeMaTUYE€CKUX 3a1ay;
— JIaTh OIBIT MATEMATUYECKOTO MOJICJIMPOBAHUS C UCIIOJb30BaHeEM DBM;
MPUBHUTH HABBIKA MPOBEACHUS BIUMCIUTEIBHBIX SKCIIEPUMEHTOB;
— BBIpA0OTaTh MPAKTUYECKUE HABBIKU PEIIECHUS IIHUPOKOTO KPyra MaTeMaTUYECKUX
3aJ1a4 C UCIOJIb30BAHUEM MTAKETOB KOMITBIOTEPHOM MAaTEMAaTHKH.

Mecro mucuumiauabl B crTpykrype OIIOIL: uwactu, dopmupyemoii yuacTHuKamu
o0pa3oBaTenbHBIX OTHOIICHUH O650Kka b1. Juctumiuaer (Moxynn).

H.]IaHI/IpyCMl)Ie PE3YJIbTATHI oﬁyqunﬂ o TMCHOMIIJIMHCE:

Kon n HanmeHoBaHue
Kona n nazpanmue IInanupyemsle pe3yJbTaThl 00y4eHHUs MO
HHAUKATOPAa JO0CTUKCHUA
KOMIICTCHIIMHA AUCHUIIIHHE
KOMIICTCHIINHU
IIK-8.1.  PaspabGarbiBaeT | 3HaeT  OCHOBHblE  TpeOOBaHMS WU
o0pa3oBaTeIbHbIE MPUMEHSET ux K pa3pabotke
IIK-8 IpPOrpaMMbl  Pa3JIMYHBIX | 00pPA30BATEIBHBIX IMPOrpamMM pPa3IMYHbIX
Crnocoben YPOBHEW B COOTBETCTBUU C | YPOBHEU B COOTBETCTBUU c
OpPraHU30BBIBATh COBPEMEHHBIMU COBPEMEHHBIMU METOIUKaMH U
00pa3oBaTeIbHBIHI METOIUKaMHU ¥ | UU(POBBIMU TEXHOJOTUAMH, B TOM YHCIIE
rporecc C | TEXHOJIOTUSMU C IPUMEHEHHEM (YHKIIMOHAIBHBIX
HCTI0JIb30BAHUEM BO3MOXHOCTEH CHCTEM KOMIIBIOTEPHON
[IK-82. Dopmupyer O3MOXKHOCTEH CHCTE OMIIBIOTEPHO
COBPEMEHHBIX MaTEeMaTHUKH.
5 cpencrsa KOHTPOJIS v
o0pa3oBaTeNbHBIX MeeT MHUPOBAaTh TBa KOHTPOJS
P - KauecTBa y4eOHo- eeT (opMupoBa 5 CpeicTBa KOHTPO
TEXHONOTHH, B TOM | [0 oo o0 KauecTBa y4e0HO-BOCIIUTATEIBHOTO
qucle mporecca.
mporecca Bp H
VCTaHIIMOHHBIX naneer HaBbIKaMU CO3JaHus
8 a [1K-8.3. Pa3zpabarbiBaeT a A
MPOrpaMMHOI0 KOJia B COOTBETCTBUU C
IUIaH KOPPEKLHH
QITOPUTMOM  PEIIEHHUS  MOCTaBJIEHHBIX
00pa3oBaTEIBHOTO
3amau cpeacrBamu CKM, crmocoOHOCTBIO
mpolecca B COOTBETCTBUU
HCII0JIb30BaTh OCHOBHBIE XAPAKTEPUCTUKU
C pe3ynbTaTaMmu
CKM B oOpa3oBaTenbHOM Ipouecce, a
JUarHOCTUYECKUX U
TaK)Ke JJI IPOBEJIEHUSI JUArHOCTUYECKUX
MOHHUTOPUHIOBBIX .
. 1 MOHUTOPUHTOBBIX MEPONPUSATHUH.
MEpOIPUSTUI




II. COAEPKAHUE U OB BEM JUCHUITJIMHbI

C YKa3aHHEM KOJM4YeCTBA YaCOB, BbI/ICJICHHbIX HA KOHTAKTHYIO padory
o0yyawiuuxcs ¢ npemnogasareseM (10 BUAAM Y4eOHbIX 3aHATHI) M HA
CaMOCTOSITeJIbHYI0 PadoTy

Ouynas ¢popma 00y4eHust

Ne
mo

HaumenoBanue pa3jieiioB
H TeM

Bcero

AyIMTOpHBIE 3aHATHS

JIK

I13

JIb

Cam. pa6.

BBenenue B usyueHue
CKM.

12

2

2

Tema 1. CoBpeMEHHbIE
CUCTEMBI KOMIIBIOTEPHOMN
Marematuku (CKM):
aHaJN3, EePCIIEKTUBBI
passutus. Mcropus
cozmanus CKM. O630p
MOMYJISIPHBIX
BBIUMCIIUTENILHBIX CPEI:
Mathcad 14, Maple,
Mathematica, MATLAB,
Scilab, Maxima, MuPAD,
GeoGebra, Sage u np.

12

Pa3znen 1. ®yHkumnoHaa u
OCHOBBI padOTHI B
Maxima.

96

80

Tema 2. Iloctpoenue u
dbopMaTupoBaHue
rpa¢ukoB. CriocoOb
CHMBOJIbHBIX BBIYHCIICHHIH

18

16

Tema 3. Pemienue
YPAaBHEHUHN U CUCTEM.
MaTpuyHbl€ BBIUUCICHMUSL.

20

16

Tema 4. Jranbl
MOJenupoBaHus. Pemenue
g hepeHInaTbHbIX
YPaBHEHHUH.

18

16

Tema 5. UccnenoBanue
YCTOMYMBOCTH CUCTEM
JIMHEWHBIX

g hepeHInaTbHBIX
YPaBHEHUN BTOPOTO
MOpsiIKa METOJI0M
(ha30BOTO MPOCTPAHCTBRA.
[Toctpoenue hazoBbIX
MIOPTPETOB.

20

16

Tema 6. O6paboTKa
JTaHHBIX [IPU
CTaTHCTHYECKOM

20

16




MOJEJIUPOBAHUMU.
JlucriepCuOHHBIN U
PErpECCUOHHBIN aHAIIN3.
CuHTE3 U aHaJIu3
CTaTUCTUYECKOM MOJICIIH.

Pa3zoen 2. Ocnogwl
pabomul 6
anvmepuamuenvix CKM

108

14

14

80

10

Tema 7. OcHOBBI paOOTHI B
CUCTEME KOMITBIOTEPHOU
anreOpsl Mathematica

18

14

11

Tema 8. MATHCAD 14:
OCHOBHBIE CEPBUCHI U
TEXHOJIOTHUMH .

18

14

12

Tema 9. BeraucaureapHas
cpena Scilab 1 ocHOBBI
IPOrpaMMHUPOBAHHUSI.

18

14

13

Tema 10.
OyHKIIMOHAIbHbIE
BO3MOXXHOCTH Maple.

18

14

14

Tema 11. OCHOBBI paOOTHI
B cpexe Sage

18

14

15

Tema 12. Bo3amoxxHOCTH
WCTIOJIb30BAHUS CPEJIBI
GeoGebra npu pemeHnH
TeOMETPHUYECKUX 3a7au.

14

10

16

Konmpons

17

®0pﬂ4a om4yemHocmu.
3ayem

18

Hmoeo 3a 7 cemecmp

216

24

24

168

19

B T.4. IpaKTUYCCKad
IOATOTOBKaA

4

HUTOI'O:

216

24

24

168

OuHo-3204Has1 popMa o0yueHus1 (He peanuzyemcs)

3aounas ¢gopma o0yueHus (He peanuszyemcs)

I11. OHEHOYHBIE MATEPHAJIBI JIJISI MPOBEJAEHUSA TEKYIIENA U
IMPOMEKYTOUYHOU ATTECTAIUA OBYYAIOIIIUXCA 11O AUCIHUITJIMHE

Tekyiast arTectanuss TPOBOAUTCS B (oOpMe KOHTPOJBHOM pabOThl WM TeCTa,
pedepara, ceMecTpOBOTro 3a/1aHMUs.
TunoBoii BApMAHT KOHTPOJILHOM PadOThI
Bapuanm 1
Pewenus svinonname 6 cpede Maxima



1. /lana cucrema ypaBHEHHii:
Xl +5.X"_) +9X5 - 7,

71] + 9.1'2 + 2.1'3 + 21’4 + 715 = 5,

A

3).‘1 + 2."2 + 9.\'3 + 4x4 + 6x§ - 4,
8xl +8X2 +2X4 +X5 =6.

Lxz + 2.\'3 +6.t4 =6.

1) Boimucars matpuny A 310l auHeiinoll cHeTeMsl, 3anucaTh BekTop-cronden b npasoii wacTu
CHCTEMBL.

2) Haiitu rank A, naiitu pewenue 31oif cucremsl. CpaBHHTS pelueHus
x=Abux=A""b. Crenars nposepky.

3) Haiitndet A, A”', trace A. Haiiti coGCTBEHHBIE YHC/TA H COGCTBEHHBIC BEKTOPbI MATPHIL!
A

2. I'papuxn GyHKumii.
1) B oanom okxe noctpouTs 3 rpaduka GyHKUuil pasHBIMH LBETAMH H PA3HBIMH CTHISAMH:

y=x*+ l, y=arctg(2tgx), y=log 2.
3

1
2) Toctponts rpaduk pyukumm r = 2¢Q + —
3) [ocrpouts rpauk NOBEPXHOCTH I = O+ )’3 —3xy.
3. Pemnts andppeperunansroe ypasenue y'—y=2x; w0)=0, y(1)=-1.
Ha npomexyrke X € [0:200] u nocrponts rpadmkn V(X)) 1 y'(x).

Bapuanm 2
Pewenus svinonnsmo 6 cpede Maple

1. Jlana cucrema ypaBHEHHIL:

3x +5x, +4x3+9x4 +7x5 =6,
5x+7x) +6x3+6x4 +4x5=2,
$2x; +9x; +8x3 + 2xy +9x5 =4,
Sx, +7x, +8x, =0,

k7.‘\'2 + 9.‘3 + SX4 + 51‘5 =9.

1) Bainucars maTpuiy A 3Toii auHeiHOIl cHeTeMbl, 3anncaTh BekTop-croaden b npasoii yacTu
CHCTEMBL.

2) Haiitn rank A . naiitu pewerne 310l cueremsl. CpPaBHHTS pelIeHHA
x=Abux=A""b. Caenars nposepxy.

3) Haiitu det A, A", trace A. Haiitn coGCTBeHHBIE YHCIa M COOCTBEHHBIE BEKTOPBI MATPHILBI
A.



2. 'papuiku hyHKUHIL

1) B oasom okxe noctponTs 3 rpaduka GyHKUMil pasHbIMH [BETAMH ¥ Pa3HBIMH CTHAAMH:
y= Il - .\1 - |I + \l y =arccos(cos x), y=chx

2) [loctpours rpaduxk GpyHkuun r = P
¢o+1

-
3) Nocrpouts rpaduk nosepxuoctd (X + y+2) " =x—y, x20,y20,z20

3. Pewmnts cucremy AupdepeHuHaNbHbIX YpaBHEHHI
[v'=-ay)y,
‘.":'z (=1+ By,)y,
a=10,5=20
Ha npomexytke 1 € [0:25] ¢ HavanbHBIMH YCIOBHAMH
y,(0)=5,
v,(0)=10
H MOCTPONTL rpaduku Y(f) u y'(1).

IIpumepHas TemaTuka pedeparoB

1. Ucnionb30BaHue CUCTEMbI KOMIIBIOTEPHOW MaTeMaTHKU Maple B Hay4HBIX UCCIIETOBAHMSIX.
2. CpaBHUTENBHBIN aHAJIN3 CUCTEM KOMIIBIOTEPHON MaTeMaTUKU
3. [lepcrieKTUBBI pa3BUTHUSL CUCTEM KOMITBIOTEPHON MaTeMaTHKU

4. IlpuMeHeHHE CHCTEM KOMIIBIOTEPHOM MAaT€MaTUKU M KOMIIBIOTEPHBIX TEXHOJIOTMHA IpU
M3YYEHUU JUCLUIUIMH BBICIIEH MAaTEMATUKU.

5. CBOOOIHBIC BEIYUCIUTENLHBIE CUCTEMBI U3 MOIU(DUKAIIHH.

6. CoznaHue UHTETPUPOBAHHBIX 33JaHUM Ul 337ad Ha HAXOXKIEHHUE D3KCTPEMYMOB C
ucnosab3oBaHueM CKM u sA3bIK0OB IpOrpaMMUPOBAHUS.

7. IIpumeHeHne cBOOOIHO pacIpOCTPAHAEMO MPOrPaMMHOM Cpebl Sage MpH U3YUYSHUHU BhICIICH
MaTEMAaTHUKU.

8. MonenupoBaHue B cucteMe KoMnbloTepHoi marematuku GeoGebra.

9. Buzyanusanus 31€MEHTapHBIX 3a/ad Ha IOCTPOEHUE C IOMOIIBIO LIUPKYJS U JUHEHKH B
cpenax CKM Maple u Geogebra.

10. [Mouck mapupyToB Ha rpadax B CKM Maple.
11. KomnstotepHas reometpusi B CKM Maple

12. Busyanusanus MoCTpOSHUS 3aMeYaTeNIbHBIX TOYEK TpeyrojbHuka ¢ nomoinsio CKM Maple u
Geogebra.

13. ouck nmyteit Ha rpadax B cucreme Wolfram Mathematica.
[IpomexyTouHas arrecTanusi OOy4YarOIIMXCA OCYILIECTBISETCA B (OpME 3auera C
HCIIOJIB30BAHUCM CIICAYIONIUX OLICHOYHbBIX MATCPUAJIOB: IICPCUCHDb BOIIPOCOB K 3a4YCTY.

BompocsI k 3auery
(7 cemecTp, ouHast popMa 00yueHMs1)



1. CoBpeMeHHbIE cucTeMbl KoMIboTEpHOI MaTeMatuku (CKM): aHann3, epcrneKTUBbI pa3BUTHSL.
Ncropus coznanua CKM.

2. O0630p MOMYJSAPHBIX BEUUCIUTENBHBIX cpen: Mathcad 14, Maple, Mathematica, MATLARB,
Scilab, Maxima, MuPAD, GeoGebra, Sage.

3. Maxima: noctpoenue u popmatupoBanue rpagukoB. CriocoObl CHMBOJIBHBIX BEIUNCIICHUI.

4. Maxima: penieHre ypaBHeHUI U cUCTeM. MaTpuyHble BBIYMCIICHHUS.

5. Oranbl MoaenupoBanus. Pemenne nuddepennnanbHeIx ypaBHeHui B cpene Maxima.

6. HccnenoBanue yCTOHUMBOCTH CHUCTEM JHMHEHHBIX AM(QepeHInanbHbIX yYpaBHEHUI BTOPOTO
nopsiika MeToAoM (a3oBoro mpocTpaHcTBa ¢ Hcmosnb3oBaHMeM Maxima. Iloctpoenue (ha3oBbIX
MIOPTPETOB.

7. Maxima: o0paboTKa JaHHBIX IIPH CTATUCTHYECKOM MOJICITUPOBAHUH.

8. JlucnepcHOHHBIH W pErpecCHOHHBIH aHamu3 B cpexne Maxima. CuHTe3 W aHAIU3
CTaTUCTUYECKON MOJIEIIN.

9. OcHOBBI PabOTHI B CCTEME KOMITBIOTEpHOM anreOpsl Mathematica.

10. MATHCAD 14: ocHOBHBIE CEPBUCHI U TEXHOJIOTHH .

11. BeruncnurensHas cpena Scilab 1 OCHOBBI TPOrpaMMHPOBAHUS.

12. dynkunoHaNbHBIE BO3MOXHOCTH Maple V

13. OcHoBBI paboTHI B cpefie Sage, ee XapaKTePUCTUKU U BO3MOKHOCTH.

14. Bo3amosxkHOCTH HcTionb30BaHus cpenbl GeoGebra nmpu peleHn reOMeTPUIECKUX 3a/1au.

IV. IEPEYEHDb JUTEPATYPBI, HEOBXOJUMOJ¥ JIJIS1 OCBOEHUS
JTUCLHUMNIUHBI

4.1 OcHOBHas1 JIUTEpPaTYypa

1. IlporpamMmHbi€ CpeACTBA KOMIBIOTEPHOW MaTeMaTHUKHU: MpPaKTUKyMm : [16+] /
JI. A. KopoGoBa, C. H. Yepnsiera, U. C. Toncrosa, 1. A. Mateinuna ; nayu. pea. . C.

Caiiko. — Boponex : BOpOHEXCKMH TOCYIapCTBEHHBIM YHHUBEPCUTET HHKEHEPHBIX
texHosmoruu, 2019. — 81 c¢. — Pexumm [gocryma: 1O  NOOANUCKE. —
URL: https://biblioclub.ru/index.php?page=book&id=601572 (nara oOpareHus:

10.04.2024). — bubawuorp.: ¢. 78. — ISBN 978-5-00032-439-4. — TeKcCT : 3J€KTPOHHBIH.
4.2 JlonojiHUTEILHAS JIUTEPATYpa

1. KonokonbuukoBa, A. W. Cneupasnensl unHdopmaruku: BBeaeHue B MatlLab
yuebHoe mocobue : [16+] / A. . KonokonsuukoBa, A. I'. Kupenbepr. — Mocksa ;
bepmun : Qupekr-Menna, 2014. — 73 c. : un. — Pexxum nocryna: mo mOAMUCKE. —
URL: https://biblioclub.ru/index.php?page=book&i1d=275268 (nara oOparteHus:
10.04.2024). — bubmuorp. B kH. — ISBN 978-5-4475-2487-6. — DOI
10.23681/275268. — Tekct ; AIEKTPOHHBIH.

URL: https://biblioclub.ru/index.php?page= book&1d—222848 — bubnmorp.: c. 414-
415. —ISBN 978-5-00101-684-7. — TekcT : 31€KTPOHHBI.

2. UYwuukapes, E. A. KomneroTepHas matematuka ¢ Maxima : [16+] / E. A. Unukapes. —
2-e u3n., ucnp. — Mocksa : Hanmonanensiii OTkpeiTeil YHUBepeuTeT «MHTYUTY,
2016. — 459 ¢ : r7rpad. — Pexum gocryma: 1O TOAMNUCKE. —
URL: https://biblioclub.ru/index.php?page=book&1d=428974 (nara oOpartieHus:

10.04.2024). — bubauorp. B KH. — TEKCT : 3JIeKTPOHHBIH.
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Cenos, E. C. OcHoBbI paboThl B cucTeMe KOMIbIOTepHOU anredpbl Mathematica :
[16+] / E.C. CenoB. — 2-e¢ m3a., ucnp. — MockBa : HammonansHbli OTKPBHITHIN
Yuusepcuter «MHTYUT», 2016. — 402 c. : cxem., wi. — Pexum poctyna: mo
noanucke. —  URL: https://biblioclub.ru/index.php?page=book&id=429169 (nata
obOpamenust: 10.04.2024). — bubGnuorp. B KH. — T€KCT : 371€KTPOHHBIH.
[Moxapckas, I'. . MATHCAD 14: ocHOBHbIE CcepBUCHI M TexHOJOTHH : [16+] /
I'. W. TToxapckas, JI. M. HazapoB. — 2-¢ u3n., ucnp. — MockBa : HanmoHaibHBIN
OtkpeiTeiil Yausepcuter « AHTYUT», 2016. — 139 c. : un. — Pexxum nocrymna: mo
noanucke. —  URL: https://biblioclub.ru/index.php?page=book&id=429120 (nata
obOpamenust: 10.04.2024). — bubGnuorp. B KH. — T€KCT : 371€KTPOHHBIH.

V. NIEPEYEHb PECYPCOB UH®OPMALIMOHHO-
TEJJEKOMMYHUKALIMOHHON CETU «MHTEPHET», HEOBXOJUMBIX
JIJ151 OCBOEHUSI AU CLIATIIMHBI

Ne Ccblika Ha HaumeHnoBaHue pa3padoTku
- N . HoctynHocTh
uH(oOpPMaIMOHHBII pecypc B YJIEKTPOHHOI1 hopme
http: www.biblioclub.ru DNeKTpOHHO-OMONMHOTEeYHAS Perucrpanus gyepes
cucrema (ObC) M000H  YHUBEPCUTETCKUI
YHuBepcuterckas OubIMoTeKa | KOMIBIOTEP. B
OHJIANH JalIbHENIIEM
WHIUBUYaJIbHBIN

HEOTrPaHUUYEHHBIH J1OCTYI
n3 1000  TOYKH, B
KOTOPOM HMMEETCS JOCTYII
K cetu MHTEepHET

http: www.exponenta.ru

OO0pazoBaTenbHbII
MaTeMaTHUUYECKUM CaT,
COZEPIKAIIMI MaTEMAaTUHYECKUE
MAKETHI IS IOAJICPKKHU
MPOBOJAMMBIX 3aHATUM, & TAKKE
METOJIMYECKUE pa3paboTKu

Heorpannuensslii octyn

http: lib.elsu.ru
WWW.E.LANBOOK.COM

OBC UzparenbctBa «JIAHDbY —

pecypc, IpeaOCTaBISIOIIUN
online 1O0CTyn K Hay4YHBIM
KypHaAJIaM U TIOTHOTEKCTOBBIM
KOJUICKIIUSIM KHUT PAa3IMYHBIX
U3JIATENbCTB.

PaGorats ¢ pecypcom
MOKHO M3 CETH By3a 0e3
IIpEABAPUTEIILHON
perucTparyy wiv u3
m000# TOUKHM MUpa, T1e
€CTb JOCTYII K CeTH
"NHTepuer",
IpeBapUTEIHLHO
3aperucTpUpPOBaAB CBOU
JINYHBIA KaOUHET,
HaXOJsCh BHYTPHU CETU
BY3a.

http: allmath.ru

Marematuueckuil nmoprai,
COZAEPIKALLMMI pa3aECIbI:
BBICIIAsi MATEMATHUKA,

HeorpannueHnsiit noctyn
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https://biblioclub.ru/index.php?page=book&id=429169
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MMpuKjIagHasa MaTéMaTHukKa,
MIIKOJIbHasA MaT€MaTUKa,
OJIUMIIMaJHas MaTCMaTHUKa.

EcrectBeHHOHayuHbll opTasl | HeorpanudeHHsii JOCTyII

http: en.edu.ru

VI. COBPEMEHHBIE IPO®ECCHUOHAJIBHBIE BA3bI JAHHBIX
N THO®OPMAILIMOHHBIE CITPABOYHBIE CUCTEMbI

Poccuiickuit
www.school.edu.ru . .
001eo0pa3oBaTeIbHBIN CB0OOAHBIN AOCTYII.
OPTAJ
DJIeKTpOHHAS HeorpannueHHbiit
http: www .krugosvet.ru P P
SHIMKJIONEINS JIOCTYTI

http: www.iprbookshop.ru

[TonmHOTEKCTOBasI Oa3a
AJIEKTPOHHBIX U3IAHUM,
MpeIHa3HaYeHHAs [T
CTYJICHTOB U aCIHPAHTOB
Pa3HBIX CIELUAIBHOCTEH.
ConepxuT yueOHUKH U
ydeOHbIe TOCOOws,
MOHOTpaduH,
MIPOM3BOJICTBEHHO-
MIPAKTUIECKHE,
CIPaBOYHBIE M3IAHHUS,
NEPUOINYECKUE U3/IaHus, a
TaKXe JeJIOBYIO
TUTEPaTypy ISt

JlocTyIl K MOJTHOMY
TEKCTY U3JIaHUM Ha CcalTe
BO3MOYKEH I1OCIIE
aBTOPH3ALIMH, JUIS TOTO
HE00XO0IUMO MOTYYHUTh
JIOTHH U MapoJjb B B
MH(POPMALMOHHO-
oubnmorpaduyeckom
otnene oubdauorexu (3
srax, 308 kal., 2 3Tax,
206 a). [Tocne
MOJTyYeHUS TTapoJist
HE00XO0IUMO MTPOUTH
JMYHYIO PETUCTPALHIO U

http: vilenin.narod.ru Mm Books
Books.htm

MIPAKTUKYOIINX B JajbHelIeM paboTaTh
CIIELUATIUCTOB. 10/l CBOMMH YYETHBIMU

JAHHBIMHU.
Maremarnueckas HeorpannueHHb1i
O6ubIMoTEKa, TOCTOSHHO JOCTYTI

MIOTIOJTHSIEMOE COOpaHue
YHHUBEPCUTETCKUX
y4eOHUKOB, HCCIIEOBAHUN
[0 MaTeMaTUIECKOMY
aHanu3y, anreope,

g hepeHInaTbHOMI
T€OMETPHUH U TOMOJIOTHH,
nuddepeHInaITbHbIM
YPaBHCHHSIM,
MaTeMaTH4eCKON (U3HKe.

VII. JUHEH3NOHHOE U1 CBOBO/JHO PACITPOCTPAHAEMOE
INPOI'PAMMHOE OBECIIEYEHHUE



http://www.school.edu.ru/
http://www.school.edu.ru/

[Ipu peanuzanmu y4eOHOW AWCIUIUIMHBI TPUMEHSETCS CIENYIoNee JMICH3NOHHOE U
CBOOOJIHO pacIpoCTpaHsIeMOe MPOrpaMMHOE 00ecTICUCHHE:

- Microsoft Windows;

- Microsoft Office;

- LibreOffice u ap.

VIIL. OBOPYJIOBAHUE M TEXHUYECKHUE CPEJICTBA OBYUEHMSI,
HEOBXOJUMBIE JJIS OCYIIECTBJIEHUSI OBPA3OBATEJBLHOI'O
MPOLIECCA MO JUCLHUNJIUHE

Y4eOHBIE  3aHATHA  TPOBOIATCA B AyJUTOPHUSX,  YKOMIUIEKTOBAHHBIX
CHEIUATN3UPOBAHHON MeOeNbl0, B TOM YHCIE CTAallMOHAPHBIMA WU TEPEHOCHBIMU
TEXHUUYECKUMHU CpPeJICTBaMU 00yUueHUsl (MPOEKTOpP, FIKPaH, KOMIBIOTEP/HOYTOYK).

JlaGopaTopHbIe 3aHITHS, TPYIIIOBbIE M WHIUBUIyATbHBIC KOHCYJIBTAIIUN, TEKYIIas
U TPOMEXYTOYHAs AaTTECTAlMM TMPOBOMATCS B  CIHENUATU3UPOBAHHBIX  KJaccax,
OCHAIIICHHBIX aBTOMATH3UPOBAHHBIMHA PAOOYNMHU MECTaMHU C KOMITBIOTEPAMH.

CamocrosTenpHas padoTa MPOBOAUTCS B KaOMHETaX, OCHAIIEHHBIX KOMITbIOTEPHOU
TEXHUKON ¢ BO3MOXHOCTHIO MOJKITIOUEHUS K ceTn « HTepHeT» 1 obecreueHneM T0CTymna
B AJICKTPOHHYIO0 HH(POPMAITMOHHO-00pa30BaTEIbHYIO CpEly YHUBEPCUTETA.
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