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|. OPTAHU3AIIMOHHO-METOJUYECKHA PA3IEJ

Heab n3yyeHusi IMCHUILIMHBI. U3YYCHHE COBPEMEHHBIX CHCTEM KOMITBIOTEPHOMN
mateMatuku (CKM), mpencraBieHuid O MeCT€ M pPOJIM KOMIBIOTEPHOM MaTeMaTHKU B
CUCTEME HayK; NpPHOOpPETeHHE NPAKTUYECKUX HABBIKOB IMPUMEHEHHUS KOMIIBIOTEPHBIX
CPEJICTB pean3allii YUCICHHBIX U aHATUTHUYECKUX METOJIOB PEIICHUs MPUKIIAIHBIX 3a1a4
npodeccuoHaIbHOM 1eITeIbHOCTH U HAYYHBIX UCCIIEIOBAHUM.

3agavu n3yvyeHusi TUCUMILUIUHBI:

— pa3BUBATh CUCTEMHOE MBIIIUICHUE, BOCIIUTHIBATH MATEMATUUECKYIO KYJIbTYPY;
00y4YUTbh OCHOBHBIM METOJIaM MPUMEHEHHUS KOMITBIOTEPHBIX CUCTEM JJIsl PEIICHUS

MaTeMaTUYECKUX 3a/ay;

— JIaTh ONBIT MATEMATUYECKOTO MOJICIUPOBAHUS C UCTIOJIb30BaHueM DBM;
MIPUBUTH HABBIKU MIPOBEJACHUS BHIYUCIUTEIBHBIX SKCIIEPUMEHTOB;

— BbIpabOTaTh MPAKTUYECKUE HABBIKUA PEIICHUS IUPOKOTO KPyra MaTeMaTH4YeCKUX
3a/1a4 C UCMOJIb30BAHUEM MAKETOB KOMITBIOTEPHON MaT€MaTHKH.

Mecto nucunmiuabl B ctpykrype OIIOIL: peanuzyetcs B pamka 00s13aTeIbHOM
yacTtu O5oka b1. Jlucuumivuel (Moynn).

Il1aHupyembie pe3yJbTaThl 00y4eHHUs M0 TMCIUIIMHE!

Kon NuaukaTopsl 10cTHKEHHUSA I[Inanupyemsble pe3yJbTaTbl 00y4eHHS 110
KOMIICTCHIIUH KOMIICTCHIIUH AUCHHUILVINHE

3HaTh: 3Haer:

— 3aKOHOMEPHOCTH, | — UHTepdeic, CTPYKTYpy OKOH U OCHOBHBIE
OPUHLMIIBL M YPOBHHU | 0OBEKTHI KOMIBIOTEPHBIX MaTEMaTUUECKUX
dbopmupoBaHus U | IIAKETOB,
peanu3alu  coAepkKaHus | —  QopManu3anuilo U (QYHKIHMOHAJbHBIE
oOpazoBanusi 1o (Qusuko- | Bo3MoxHOCTH KomaHa CKM, ucnonb3yembix

MKC-2 MaTeMaTU4YECKUM JUIS pelIeHus 3a1ay;

JUCLUILINHAM U | — OpuHIUNbs! padboTsl ¥ noctpoeHust CKM;
UH(pOpPMaTHUKE; —OuOIMOTEKH  MPOrpPaMMHBIX  MOJYJIEH,

- CIPYKTYpy, COCTaB M | IIAOJOHBI, KJIacChl 0OOBEKTOB, UCIOIb3yEeMbIE
TUAAKTUYECKUE  eIWHUIBI | Tpu pazpadoTke nporpammuoro koga CKM.
COJIEp/KaHUs  ILIKOJIBHOIO
npeaMera 1o (U3HKO-
MaTeMaTHYECKUM
JTUCIUIINHAM u
UH(POPMATHUKE.




Ymers:

—  OCYHIIECTBIISAITH  OTOOP
y4eOHOT0 COAEepKaHUS IS
peaM3aliiid B Pa3IUYHBIX
dbopmax oOyueHus GU3NKO-

MaTeMaTUYECKUM
THUCIHAIIHHAM n
uHpOpMaTHKe B
COOTBETCTBUH c
JUJIAKTUYCCKUMH  ICISIMH,
BO3PACTHBIMU
O0COOCHHOCTSIMU
o0ydJaronmxcs u
TpeOOBaHUAMU drocC

o0mrero oOpa3oBaHUsI.

Ymeer:
— pearM30BBIBATh MAaTE€MaTHYECKUE METOJbI
pewenus 3ana4 cpeacrsamu CKM,

— ocymiectBiasaTh  Beibop CKM s
3¢ pexTUBHOTO perieHus Hay4HO-
HCCIIeIOBATENLCKUX 3a]1ad,

— pazpabaTeiBaThb HPOrPaMMHBIM KOA C
Y4EeTOM HAYaJbHBIX YCJIOBUA W JaHHBIX
3a/1a4d,

— c MTOMOIIIBIO KOMITBIOTEPHBIX
MaTeMaTUYECKUX MaKEeTOB HAXOJUTh

pemieHust anreOpayecKuX ypaBHEHUH U
HEPaBEHCTB,

CTPOUTH JIByMEPHBIC U TPEXMEpHBIE rpaduKHy,
BBIYHCIIATH TIpenensl, auddepeHnupoBaTs U
WHTETPUPOBATH (PYHKIINH,
pemiath  3agayd  JIMHEWHOH
HAXOIUTh AHAIUTHYECKUE
pereHust 0ObIKHOBEHHBIX
muddepeHManbHBIX  YpaBHEHU; HAXOJUTh
AQHAJIITHYECKUE pEIICHUS ypaBHCHHWH B
YaCTHBIX MIPOU3BOIHBIX;

anreopsl,
U YHCIICHHBIC

Baaners:
— MPEIMETHBIM COJIEPIKAaHHEM
(bU3HIKO-MaTEMAaTUYECKUX

JUCLUIUIAH U
UH(OPMATUKY;

- YMEHUSMU orbopa
BapUaTHUBHOTO COJIEP’KaHUS C
y4ETOM B3alMOCBS3U
YPOYHOM M  BHEYPOYHOU
dbopM oOydeHus (u3MKO-
MaTeMaTHYeCKUM

JUCLUTUIMHAM U
nH(popMaTuKe.

- crrocobaMu

Baapgeer:

— HaBBIKaMHU CO3JaHUs MPOrPaMMHOI0 KOJia B
COOTBCTCTBUHU C aJIFOPI/ITMOM pGHIGHI/ISI
MOCTaBJICHHBIX 3a11a4 cpencTBamu CKM,

- CHOCOOHOCTBIO ~ HCIIOJIb30BaTh  OCHOBHBIC
xapakrepuctuku CKM s ompeneneHus
BBIOOpa 6onee 3P PEKTUBHOTO

WHCTPYMEHTApUsI MCCIICIOBAHUSI M PEIICHUS
3aJ1auu;

MpeACTaBJICHUST W aHalIM3a
MOJYYEHHBIX PE3yJbTAaTOB  HCCIICIOBAHUS,
NOJIy4eHHbIMH ¢ ntoMolbio CKM.

1. COAEP’KAHUE U OB BEM IJUCHUIIJINHBI
€ YKa3aHUEM KOJIHYeCTBA YACOB, BbIIEJIEHHBIX HA KOHTAKTHYIO padoTy
o0yJawimmxcs ¢ npenojaaBarteseM (1o BUAaM y4eOHbIX 3aHATHI) ¥ HA

CaAaMOCTOAITEJILHYIO padoTy

Ounas ¢popma 00yueHust

Ne HaumenoBanmue Bcero AyaAUTOpHBbIE 3aHATHS
nn pa3JesioB H TeM JIK 3 1B Cam. paé.
1 | BBenenue B u3yuenue
CKM. 8 2 2 4




Tema 1. CoBpeMeHHBIE
CHUCTEMBI KOMIIBIOTEPHOU
marematuku (CKM):
aHaJu3, NEePCIEKTUBbI
pa3Butus. Mcropus
co3mganuss CKM. O630p
MOMYJSIPHBIX
BBIYUCIIUTCIIbHBIX CPCA:
Mathcad 14, Maple,
Mathematica, MATLAB,
Scilab, Maxima, MuPAD,
GeoGebra, Sage u np.

Pazgen 1. ®ynkuuonaJ
U OCHOBBI Pa0oThI B
Maxima.

28

16

Tema 2. Tloctpoenue u
dbopmaTupoBanue
rpaduxoB. CriocoOb1
CUMBOJIbHBIX
BBIYMCIICHHUI

Tema 3. Pelienue
YpPaBHEHUU U CUCTEM.

ManI/I‘IHLIe BBIYMCIICHUA.

Tema 4. Dranbl
MOJICTTUPOBAHUSI.
Pemenue
nuddepeHIaTbHBIX
YpaBHEHUM.

Tema 5. UccnenoBaHue
YCTOMYMBOCTH CHUCTEM
JIMHEVHBIX
nuddepeHIantbHbIX
YpaBHEHU BTOPOIO
MOPSIIKa METOJIOM
($ha30BOro MPOCTPAHCTBA.
[Toctpoenue (a3oBbIX
MOPTPETOB.

Tema 6. O6paboTka
JTAHHBIX TPU
CTaTUCTUYECKOM
MOJEIUPOBAHNH.
JrucnepcuoHHbIN 1
PErpeCcCUOHHBIN aHAIIN3.
CuHTE3 M aHanu3
CTaTUCTUYECKOU MOJIEIIN.

Pazoen 2. Ocnoewl
pabomul 6
anomepnamuenvix CKM

36

20

10

Tema 7. OcHOBBI pabOThI
B CUCTEME
KOMIIBIOTEPHOHN anreopsl




Mathematica

11 | Tema 8. MATHCAD 14: 3
OCHOBHBIE CEPBUCHI 1 5 2
TEXHOJIOTHUH .

12 | Tema 9. BeruucnurenpHas 2 3
cpena Scilab u ocHoBBI 5
IPOrPaMMHUPOBAHUS.

13 | Tema 10. 2 3
OyHKIMOHATBHBIC 5
Bo3MoxkHOCTH Maple.

14 | Tema 11. OcHoBBI pabOTHI 2 3
B cpene Sage

15 | Tema 12. Bo3MoxHOCTH 2 6
UCTIOJIb30BaHUS CPEIBI

12 4
GeoGebra mpu pemieHuH
TCOMETPHYCCKHX 3aJ1ad.

16 | Konmpons

17 | 3auem

18 | Umoco 3a 3 cemecmp 72 16 16 40

19 | B T.4. mpakTUUECKast
MOATOTOBKA

HUTOrO: 72 - 16 16 40

OuHo-3204uHas popma 00yueHus (He peanusyemcs)

3aounas ¢popma oOyueHus (He peanuszyemcs)

I1l. OHEHOYHBIE MATEPHAJIBI VISI TPOBEJEHUSI TEKYIIEA 1
INPOMEXYTOUYHOU ATTECTAIIMU OBYYAIOIINXCA ITO AUCHUIIJIMHE

Tekymias arTecTansi TPOBOAUTCS B (opMe KOHTPOJIBHOM padOThl WM TECTa,
pedepaTa, CEeMECTPOBOTO 3aJaHUS.
5 cemecTp
TunoBoit BApMaHT KOHTPOJIbHOM PadoOThI
Bapuanum 1
Pewenus evinonnsme 6 cpede Maxima



1. [lasa cacTema ypaBHeHMiL:
Il +5.r2 +ng = T-.

T_TJ +9I2 +2_T3 +11—4 +?I5 =5.|

A

3.1‘1 +- 212 + g.-‘l'j + 41‘4 + ﬁ.tj =4,

H_T] +E‘IE +2.r_|_ +_Ij =6.

.1'3 + 2.1-3 + ﬁ_t4 =6.
1) Brnucars marpuuy A 31oil muneiiHoli cHeTeMel, 3anucaTs BekTop-cTondey b npasoii wacTi

CHCTEMBL.
2) Haiitu rank A, naiiti pewenue 3roii cucremul. CpaBHHTL pelicHs

x=A\bux=A"b. Cnenars nposepxy.
3) Haiitn det A, A™', trace A. Haiith coGCTREHHEIE MHCTA H COGCTBEHHBIE BEKTOPh! MATPHIIEI
A

2. I'papurn pyrELMIL
1) B onnom oxxe moctpouTs 3 rpaduka dyHKUHI pasHEIMH HECTAMH H PA3HEIMHE CTHAAME:
y=x 4 -}, y=arctg(2gx), y=log 2.
|

2y Hocrpouts rpapuy GyHKLHKN F = Z{p- +—
@

3) ocrpourts rpafiuk NOBEPXHOCTH I = 4 y3 — 3xy.

3. Pemnte andppepenupansroe ypasaenue v'-=y=2x; wW)=0, v(l)=-1.
Ha npomexyTre X € [0:200] 1 noctponTte rpadukn V(X)) 1 ¥ '(x).

Bapuanm 2

Pewenus evinonnsmo 6 cpede Maple



1. Mcnonb30BaHUE CUCTEMBI KOMHLIOTepHOﬁ MAaTEMAaTHuKHU Maple B HAYUYHBIX UCCJICIOBAHUAX.

1. lana cucTema ypagHeHHI:
13x, +5x, +4x; +9x, + Txs =6,

5_:[! + ?_t: + Ei_r_; + !5).'4 + 4.1’_:1 = 2._
5.]1 + ?.TI + 8_1;4 = U«

[?_1'2 + g’.l‘s + 5.1’_1_ + 5.3:_.-' =0,

1) Brinucars marpuiy A 3Toil nuaeiiHoil cHeTeMel, 3anucats gexTop-cToadeu b npaeoii dactu
CHCTEMBEL.

2) Haiita rank A . naiiTin pewense roil cictemel. CpagHHTE pellieHHs
x =AW ux =A""b. Cuenars nposepky.

1) Haiima det A, A, trace A, Haiitn coGcTBeHHBIE YHCIA M COGCTBEHHLIE BEKTOPEI MATPHIIEI
Al

2. l'papurn dyuknmii.

1) B oauoM OkHe NocTpouTs 3 rpaduka dyHKUNil pasHBIME LBETAME H PA3HBIMH CTH/IIMHE:
y=[l-a—|l+ . y=arccos(cosx), y=chx

2) Tocrpouts rpaduk GyHkuun r =
¢+1

3) Hocrpouts rpaduk nosepxsoet (X + y+ :,)2 =x—y, x20,y20,z20

3. Pewnts cucremy anddepeHunansHeiX YpaBHEHHI
i ={-ay,)y.
¥o'=(=1+ )y,
o=10,5=20
Ha npoMexyTke ¢ € [0:25] ¢ HavanbHBIMH YCIOBHAMK
v, (0)=5,
y,(0)=10
H OCTPOMTS rpaduku V(1) 1 v'(1).

IIpumepHas TemaTuka pedeparon

2. CpaBHUTENbHBIN aHAJIU3 CUCTEM KOMITbIOTEPHON MaTeMaTHUKU

3. IlepcniekTHBBI pa3BUTUS CUCTEM KOMIIBIOTEPHONW MaTeMaTHKH

4. IlpumeHeHHe CHCTEM KOMIIBIOTEPHOM MATEMATHKA M KOMIIBIOTEPHBIX TEXHOJIOTHUH
M3Y4YEHUU JUCLUIIIMH BBICIIEH MaTEMAaTHUKHU.

5. CBOOOIHBIE BBIYHUCIUTENbHBIE CUCTEMBI M3 MOJIU(DUKAIINH.

6. CoznaHue UHTETPUPOBAHHBIX 3aJaHUNM JUId 3a7ad Ha HAXOXKIEHUE DKCTPEMYMOB C
ucnosnb3oBanneM CKM u s3bIKOB TpOrpaMMUpPOBAHHUS.

7. IlpumeHeHne cBOOOIHO pacIpoOCTPaHsIEeMON MPOrpaMMHOI cpesibl Sage MpH U3Y4EeHUH BBICIIECH

MaTEMATUKHU.

8. MonenupoBanue B cucteMe KomnbloTepHoii Matematuku GeoGebra.

7
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9. Busyanuzauus >J€MEHTapHBIX 3a/a4 Ha MOCTPOCHHUE C TOMOIIbIO LUPKYNIS M JUHEHKH B
cpenax CKM Maple u Geogebra.

10. INouck mapmpytoB Ha rpadax B CKM Maple.

11. Kommnberotepnas reomerpusi B CKM Maple

12. Busyanuzanusi TOCTPOSHUS 3aMeUaTeNIbHBIX TOUEK TpeyrojibHuka ¢ noMoimbio CKM Maple u
Geogebra.

13. ouck myreit Ha rpadax B cucreme Wolfram Mathematica.

[IpomexxyTouHast arrectanuss OOydaIOUIMXCSl OCYIIECTBIsIETCs B (opMme 3aueTa C
WCIIOJIb30BAHUEM CIIEAYIOIINX OLEHOYHBIX MaTEpUAJIOB: IIEPEUYEHb BOIIPOCOB K 3a4ETy.

Bomnpocs! k 3auery
(5 cemecTp, ouHas popma 00yUeHUs )

1. CoBpemennblie cucteMbl KoMibloTepHoi MaremaTku (CKM): ananu3, nepcrnekTuBbl pa3BUTHSL.
Uctopus coznanus CKM.

2. O630p MOMYJSIPHBIX BBHIUUCIUTENbHBIX cpen: Mathcad 14, Maple, Mathematica, MATLAB,
Scilab, Maxima, MuPAD, GeoGebra, Sage.

3. Maxima: moctpoenue u popmarupoBanue rpadpukoB. CriocoObl CHMBOJIBHBIX BHIYHCIICHUI.

4. Maxima: pelieHue ypaBHEHU U cucteM. MaTpuyHbIe BEIYHCIICHUS.

5. Dranbl MojenupoBanus. Perrenne nudhepeHnnanbHpIX ypaBHeH I B cpene Maxima.

6. MccnenoBanue yCTOMYMBOCTU CHUCTEM JIMHEHHBIX IU(QepeHINaIbHbIX YPaBHEHUI BTOPOTO
nopsiika MeTojgoM  (a30BOro MPOCTPAHCTBA C Hcmoib3oBanueM Maxima. Iloctpoenne (ha3oBbIX
MOPTPETOB.

7. Maxima: o6paboTKa JaHHBIX [IPH CTATHCTHYECKOM MOJIEIUPOBAHHUH.

8. JlMCHepCHOHHBIH W pPErpecCHOHHBIA aHamu3 B cpeae Maxima. CuHTe3 ©  aHaAIU3
CTaTUCTUYECKON MOJEIH.

9. OcHOBBI pabOTHI B cHCTEME KOMIIBIOTEpHOU anredpel Mathematica.

10. MATHCAD 14: ocHOBHBIE CEpBUCHI U TEXHOJIOTHH .

11. BeruncnurensHas cpefa Scilab 1 0OCHOBBI TpOrpaMMHUPOBAHHUS.

12. ®ynkumoHanbHbIe BO3MOXHOCTH Maple V

13. OcHOBBI paboTHI B cpefie Sage, ee XapaKTePUCTHKN U BO3MOYKHOCTH.

14. Bo3moxHOCTH HCcToNb30BaHus cpenbl GeoGebra mpu pereHnr reoOMeTpUYECKUX 3a/1ad.

IV. IEPEYEHB JUTEPATYPbI, HEOBXOJUMOMH 1151 OCBOEHUSA
JANCIUIIJIMHBI

4.1 OcHoBHas1 IUTEpaTypa

1. TlporpamMHbIE CpeACTBa KOMIBIOTEPHOM MaTEMAaTUKH: MpakTUKym : [16+] /
JI. A. Kopo6ogsa, C. H. Yepnsera, U. C. TonctoBa, 1. A. Marteimuna ; nHayd. pea. J. C.

Caitko. — Boponex : BopoHekckuil rocylnapCTBEHHBI YHUBEPCUTET HWHKEHEPHBIX
texHonorud, 2019. — 81 c¢. — Pexum jgoctyma: 1O  MOAMUCKE. —
URL.: https://biblioclub.ru/index.php?page=book&id=601572 (mara oOpalleHHs:

01.09.2022). — bubmuorp.: c. 78. — ISBN 978-5-00032-439-4. — TeKcT : 371€KTPOHHBIIA.

4.2 JlonoJiHMTEIbHAS JIUTEpaTypa
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https://biblioclub.ru/index.php?page=book&id=601572

1. KonokonsHukoBa, A. W. Cnenpazgenst uHbopmartuku: BBeaenue B MatlLab :
yaebHoe mocooue : [16+] / A. W. KonokonsuukoBa, A. I'. Kupenbepr. — Mockga ;
bepnun : Qupekr-Menua, 2014. — 73 c. : win. — Pexum noctyna: mo HOAMHUCKE. —
URL.: https://biblioclub.ru/index.php?page=book&id=275268 (narta oOpareHus:
01.09.2022). — bubmorp. B kH. — ISBN 978-5-4475-2487-6. — DOI
10.23681/275268. — Tekct : AIIEKTPOHHBIN.

URL.: https://biblioclub.ru/index.php?page= book&ld 222848 .
415. — ISBN 978-5-00101-684-7. — TekcT : 3MeKTPOHHBIH.

2. Ywmukapes, E. A. KomnbrotepHas matematuka ¢ Maxima : [16+] / E. A. Uuukapes. —
2-¢ u31., uctp. — Mocksa : Harmonanbasiii OTkpeIThIl YHUBEepcuTeT « UIHTYUTY,
2016. — 459 c. rpap. — Pexum [goctyma: 1o  TOAMUCKE. —
URL.: https://biblioclub.ru/index.php?page=book&id=428974 (nara oOpameHus:
01.09.2022). — Bubauorp. B kKH. — TEKCT : 3JIEKTPOHHBIH.

3. Cenos, E. C. OcHoBbl paboOThl B cuCcTeMe KOMIbIOTepHOU anreOpsl Mathematica :
[16+] / E.C. CenoB. — 2-e¢ uza., ucnp. — Mockpa : HarmuonanbHblii OTKPBITHIN
Yuusepcuter « MHTYUT», 2016. — 402 c. : cxeMm., wi. — Pexum pgoctymna: 1o
noamucke. —  URL: https://biblioclub.ru/index.php?page=book&id=429169 (nara
obparmienus: 01.09.2022). — bubauorp. B kH. — TEKCT : 3JIEeKTPOHHBIH.

4. Tloxapckas, I'. 1. MATHCAD 14: ocHOBHBIE CEpBUCHI U TeXHOJOTUU : [16+] /
I'. U. IToxapckas, [[. M. HazapoB. — 2-¢ m3x., ucnp. — MockBa : HammoHansHBIH
OtkpsiTeii Yausepeurer «MMHTYUT», 2016. — 139 c. : nin. — Pexum pocrymna: mo
moamucke. —  URL: https://biblioclub.ru/index.php?page=book&id=429120 (gata
obpamienust: 01.09.2022). — bubauorp. B KH. — TEKCT : AIEKTPOHHBIN.

— bubmumorp.: c. 414-

V. IEPEYEHb PECYPCOB HHO®OPMALIMOHHO-
TEJEKOMMYHMKAIIMOHHOM CETU «MHTEPHET», HEOBXOINMBIX
JUISI OCBOEHMS TUCIATIIMHBI

Ne Ccbuika Ha HaunmenoBanue pa3padoTku
- . . HocTynHocTh
uH(OpMaNIMOHHBII pecypc B JIEKTPOHHOIi opme
http: www.biblioclub.ru DEeKTPOHHO-0MOIHOTEUHAS Perucrparus qyepes
cucrema (3bC) 0001  YHUBEPCUTETCKUN
VYHuBepcuTeTcKas OMbIMOTEKa | KOMIIBIOTED. B
OHJIAlH JlabHENIIEM
WHIUBUIYalIbHbII

HEOTPaHWYEHHBIA JOCTYI
n3 000l  TOYKH, B
KOTOPOH HMMEETCsl JAOCTYI
K cetu MHTEpHET

http: www.exponenta.ru

OO0pazoBaTenbHbIT
MaTeMaTHYEeCKHUI CauT,
coJiepKallnii MaTeMaTH4eCKue
TTAKETHI TSl TIOIIEPIKKH
MIPOBOJIMMBIX 3aHATUM, & TAKKE

HeorpannueHHsIil noctyn
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https://biblioclub.ru/index.php?page=book&id=275268
https://biblioclub.ru/index.php?page=book&id=222848
https://biblioclub.ru/index.php?page=book&id=428974
https://biblioclub.ru/index.php?page=book&id=429169
https://biblioclub.ru/index.php?page=book&id=429120
http://www.exponenta.ru/

METOANYECKUE pa3paboTKu

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

OBbC UznarenscrBa «JIAHDb» —

pecypc, IpeIoCTaBIISIOMNT
online 1OCTYN K Hay4YHBIM
)KypHaJlaM U TIOJIHOTEKCTOBBIM
KOJUICKIMSIM KHUT Pa3IMYHbBIX
U3/IaTeNBCTB.

Paboratb ¢ pecypcom
MOYKHO U3 CETH By3a 0e3
IIpEABAPUTEIILHON
pEeTUCTpaIfy WK U3
TM000i TOYKH MUPa, TC
€CTh JOCTYI K CETH
"UnTepuer”,
peBapUTEIHLHO
3apEeruCTPUPOBAB CBOU
JIMYHEINA KaOUHET,
HAXOJsACh BHYTPU CETH
BY3a.

http: allmath.ru

MaremaTuueckuii noprad,
coJiep Kallii pa3ienbl:
BBICILIAsi MATEMATHKA,
MpUKJIaJHasl MaTeMaTHKa,
IIKOJIbHAsl MaTeMaTHKa,
OJIUMITMA/IHAS] MATEMaTHKA.

Heorpannuennslii foctyn

http: en.edu.ru

EcrecTtBeHHOHAYUYHBIN ITOPTA

HCOFpaHI/I‘IeHHHﬁ AOCTYII

VI. COBPEMEHHBIE [TIPO®ECCUHOHAJIBHBIE BA3bI JTAHHBIX
N UTHOOPMAIIMOHHBIE CITPABOYHBIE CUCTEMBI

Poccuiickuii
www.school.edu.ru . .
0011eo0pa3oBaTeabHbIN CBOOOIHBIN OCTYII.
nopra
OJIEKTPOHHAA HeorpannueHnbiit
http: www.krugosvet.ru p p
OHIOUKIIOIICIUS I[OCTYH

http: www.iprbookshop.ru

[TomHOTEKCTOBAs H6a3a
AJIEKTPOHHBIX U3IAHUH,
npeaHa3HaueHHas s
CTYAICHTOB U aCIIUPAHTOB
pasHBIX CHENHAIbHOCTEH.
ConepxuT yueOHUKU U
yueOHbIe TOCOOws,
MoOHOTrpaduu,
IIPOU3BOJICTBEHHO-
paKTUIECKHe,
CIpaBOYHBIC U3AAHUS,

TaK)Ke J1EJIOBYIO
JUTEpaTypy IS
IIPAKTUKYIOIINX
CHEIHAJINCTOB.

MNEPUOANYICCKUC U3JTaHUA, a

JlocTyI K MoaHOMY
TEKCTY WU3/IaHHUI Ha caiTe
BO3MOXEH Ioce
aBTOPH3AIIHH, JIJISI STOTO
HE00X0IMMO MOJTYyYHUTh
JIOTHH U TapoJib B B
UH(POPMALIMOHHO-
o6ubanorpaduueckom
otnene 6ubnuorexu (3
arax, 308 kao., 2 sTax,
206 a). ITocne
TTOJTyYSHHS TTAP OIS
HE0O0XOAUMO MPOUTH
JTHYHYIO PETHCTPALNIO U
B JajibHeleM paboTaTh
MOJT CBOUMH YIETHBIMHU
JTaHHBIMH.
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http://www.school.edu.ru/

4, MaremaTtuueckas Heorpanuuennsiit
O6ubnoTeKa, MOCTOSHHO JOCTYTI
HOMOJHAEMOE coOpaHue
YHHUBEPCHUTETCKUX
y4eOHUKOB, HCCIIEAOBAaHUN
http: vilenin.narod.ru Mm Books 10 MAaTEeMaTHYECKOMY
Books.htm aHanmu3y, anreope,

g epeHnaIbHOR
T€OMETPHUH U TOTIOJIOTUH,
Qg depeHIaIbHBIM
yYpaBHEHUSM,
MaTEeMaTHYECKON (U3HKE.

Vil. JUIEH3UOHHOE U CBOBOJHO PACIIPOCTPAHSEMOE
ITPOTPAMMHOE OBECIIEYEHHE

HpH pcalin3daliin yqe6H01?1 AUCHUINIMHBI IIPHUMCHACTCA CICAYIOMICC JIMOCH3MOHHOC H
CBOOOJIHO pacrpoCTpaHsieMOe MPOTpaMMHOE 00ECTICUCHHE:

- Microsoft Windows;

- Microsoft Office;

- LibreOffice u ap.

ViIl. OBOPYJAOBAHUE U TEXHUYECKHUE CPEJACTBA OBYYEHMUA],
HEOBXO/UMBIE /151 OCYHECTBJIEHUS OBPA30OBATEJIBHOI'O
HNPOLHECCA 11O AMCIUIIJIMHE

VYyebHple  3aHATHS  TPOBOJATCA B AyJUTOPUSIX,  YKOMIUIEKTOBaHHBIX
CHeIUaIN3UPOBAaHHON MeOeNbl0, B TOM YHCIE CTAallMOHAPHBIMU WM TIEPEHOCHBIMU
TEXHUUYECKUMHU CPEJICTBAaMU 00yUYeHHUsl (MPOEKTOP, IKPaH, KOMILIOTEP/HOYTOYK).

JlaGopaTopHbIe 3aHITHS, TPYIIOBBIC M WHIANBUIYaJTIbHBIC KOHCYIbTAIIUHU, TEKYIIas
U TIPOMEXYTOYHAs aTTECTAllMK IMPOBOJATCS B  CHEIUAIM3UPOBAHHBIX  Kjaccax,
OCHAIIICHHBIX aBTOMATU3UPOBAHHBIMUA PAOOYUMHU MECTaMHU C KOMITBIOTEPAMH.

CamocTosiTenbHas paboTa MPOBOIUTCS B KaOMHETaX, OCHAIIIEHHBIX KOMIIbIOTEPHOMN
TEXHUKON C BO3MOXXHOCTBIO MOJKITIOUEHUS K ceTH « HTepHeT» M obecrieueHueM JT0CTyIa
B DJICKTPOHHYIO HH(POPMAIIMOHHO-00Pa30BaTEIbHYIO CPE/ly YHUBEPCUTETA.
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