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CamocrosiTebHasi pa6oTa 36

Bcero uacos: 72

TpynoemMkocTh: 2 3a4eTHbIE eIMHULIBI

Pa3zpaboTunk(u) paboueii mporpamMmsi:
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|. OPTAHU3AIIMOHHO-METOJUYECKHA PA3IEJ

Heap u3yuyeHHusi TUCUMILUIMHBI. U3yYCHUE COBPEMEHHBIX CHUCTEM KOMITBIOTEPHOMU
maremaTuku (CKM), mpencraBiaeHuid 0 MeCTe M POJIM KOMIBIOTEPHOW MAaTeMaTHKH B
CHUCTEME HayK; IMPUOOpETCHUE MPAKTUYECKUX HABBIKOB MPUMEHEHHS KOMIIBIOTEPHBIX
CPEACTB peaau3aliy YUCICHHBIX U aHATUTHYECKUX METOJIOB PEIICHUS MIPUKIAIHBIX 33/1a4
npodeCcCUOHAILHON JeATeIbHOCTU U HAYYHBIX HCCIICI0OBAaHUM.

3agavu n3yvyeHusi TUCUMILUIUHBI:

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

MaTeMaTUYEeCKUX 3a/a4;

— JIaTh OMBIT MATEMaTUYECKOTO MOJICIIMPOBAHHUS C UCTOJIb30BaHuEM DBM;
MIPUBUTH HABBIKU MIPOBEJACHUS BHIYUCIUTEIBHBIX YKCIIEPUMEHTOB;

— BBIpA0OTATh MPAKTUYECKUE HABBIKK PEIICHUS IITMPOKOTO Kpyra MaTeMaTHYECKUX
3a7a4 C UCIOJIb30BAHMEM MAaKETOB KOMITBIOTEPHOW MaTeMaTHKHU.

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

Il1aHupyembie pe3yJbTaThl 00y4eHHUs M0 TMCIUIIMHE!

Koxa NHauKaTopsl 10CTHKEHHS IInanupyemMsble pe3yJbTaThl 00yUeHHS 10
KOMIIETEHIIMH KOMIIETEHIIMH JUCHMILIMHE
3HaTh: 3Haer:
CIIOCOOBI  TIPOEKTHPOBAHHUS | OCHOBBI PAbOTHI C COBPEMEHHBIMU CHCTEMAMU
peleHus KOHKPETHOM | KOMITBIOTEPHOM MaTeMaTHKH,;
YK-2 3aa4n MPOEKTA,

OTIpeIeTICHUST ONTUMATBHBIX
CIoco0OB €€ pelleHwus,
HUCXOJd W3 JACHUCTBYIOIIUX

IIPaBOBBIX HOPM U

UMEIOLUXCS PECcypcoB U

OrpaHUYCHUMN.

Ymern: Ymeer:
- (GopMyIMpOBaTh | MPUMEHATH (DYHKIMOHAILHBIE BO3MOKHOCTH
COBOKYITHOCTb CKM JUTSt peuieHus Hay4HO-

B3aUMOCBS3aHHBIX 33Ja4 B | KCCIIEI0BATENLCKHX 3a/1a4;
pamMKax ITOCTAaBJIICHHOMW IEIH
paboThl, 00ECTIEUNBAIOIINX €€

JIOCTHIKEHHE;
—  KAQuecTBEHHO  pellaTh
KOHKPETHBIE 3a7a4u
(ucciemoBaHus,  TPOEKTAa,
JIeATESTLHOCTH ) 3a

YCTAaHOBJICHHOC BPEMSI,




Baagern:

HaBBIKAMH onpeneneHus

0XKHIa€MBIX pe3yinbTaTOB

peH_IeHI/ISI ITIOCTAaBJICHHBIX

3aja4;

HaBBIKAMHA
[PEACTABIICHUS
pEe3yIbTaTOB perieHus
3a7a4 HCCIIEOBAHUS,
MIPOEKTA, ICSITCIIBHOCTH. .

nyOJIMYHOTO

Baaneer:

t CIIOCOOHOCTBIO HCII0JIb30BaTh OCHOBHBIC

xapakrtepuctuku CKM nns  onmpenenenus
BBIOOpaA Oonee s pexTuBHOTO
WHCTPYMEHTApHUSL WCCIICOBAHUS W PEIICHUS
3a/1a4u;

L cmoco0aMyl  TIPEACTABJIICHUS W aHaim3a

MOJYYEHHBIX PE3yJbTaTOB  HCCIIEIOBAHUS,
MOJTy4YeHHBIMU ¢ TomoItbo CKM.

IIKC-1

3HaTh.

METO/IbI u IpPUEMBbI
dbopmanuzanuu 3aj1ad4,
SA3BIKH dbopmanuzanuu
(GyHKIIMOHATIBHBIX
crienuuKanmii;

- TPUHIUIB TIOCTPOCHUS U
BU/IBI APXUTEKTYPHI
MIPOrPaMMHOTO
obecreyeHus;

- TUTIOBBIC pelIeHuUs,
OMOIMOTEKH MPOTrPaMMHBIX
MOZYJIEH, 1a0JI0HBI,
KJIACChI 00BEKTOB,
UCTIOJTb3YEeMbIC pu
pa3paboTke MpPOrpaMMHOTO
obecrieueHus.

3Haer:
— uHTepdec, CTPYKTYpy OKOH U OCHOBHBIE
00BEKTHI KOMITBIOTEPHBIX MaTEMaTHYECKIX
[IaKeTOB,
— ¢opmammzanuio U (QYHKIHOHAJIBHBIC
Bo3MOXxHOCTH KomaHJ CKM, ucnonb3yembix
JUISL pELICHUs 3a/1a4;
— NpUHLIHUIEI paboThl U octpoenus CKM;
—OuOIMOTEKH  MPOrpaMMHBIX  MOJYJIEH,
111a0JIOHBI, KJIACChl OOBEKTOB, MCIIOJIb3YyeMble
npu pa3paboTke nporpammuoro kojga CKM.

YmMerh:

— BbIpa0aThIBaTh BapHAHTHI
peanu3alyy mporpaMMHOTO
o0ecIeyeHus;

- TPUMEHATH METOIbI U
TEXHOJOTHH
MPOCKTHUPOBAHUS
MIPOTPaMMHOTO
obOecrieueHus,
IPOrPaMMHBIX
uHTEp(]ECcoB, CTPYKTYyp U
0a3 JaHHBIX.

Ymeer:

— peanu30BBIBATH MAaTEMaTUYECKUE METObI
pewenus 3agad cpeacrsamu CKM,

— ocyuiectBiath  BeiOop CKM  nmns
3¢ EeKTUBHOTO peleHus Hay4HO-
HCCIIEIOBATENbCKUX 3aj1ad,

— pa3pabaTeiBaTh MPOrpaMMHBIM KOJ C
Y4E€TOM HAYaJbHBIX YCJIOBUH U JaHHBIX
3a/1a4H,

- c MTOMOIIBIO KOMITBIOTEPHBIX
MaTeMaTHYECKHX IIAaKETOB HaXOJUTh
pelieHus anreOpandyecKkux ypaBHEHUH U
HEPaBEHCTB,

CTPOUTH ABYMEPHBIE U TPEXMEpHbIE IpaduKH,
BBIUUCIIATh Tpeaessl, TuddepeHnpoBaTh 1
WHTErpupoBath QyHKIUH,

pemlaTb ~ 3aJauyd  JIMHEHHOH  anreOpsl,
HaXOJUTh AaHAJUTHYECKHME U YHUCIICHHBIE
perieHust 0ObIKHOBEHHBIX
nudpepeHanbHBIX  YPABHEHUH; HaXOJUTh
AQHAINTUYECKUE  PEILIECHUS YpaBHEHUH B
YaCTHBIX TPOU3BOJIHBIX;




Baaners: Baapgeer:

— IEUCTBUSMU TIO Pa3pabOTKe | — HABBIKAMU CO3JaHUS MPOrPaMMHOTO KOJa B
u COIJJaCOBAHUIO | COOTBETCTBUU C  aJTOPUTMOM  PELICHHUS
TEXHUYECKUX IIOCTaBJIEHHBIX 3a7a4 cpeactBamu CKM,
cnenudukanui Ha | - HaBbIKAMU aHanu3a MOJIy4€HHBIX
porpaMMHbIe BBIYMCIIMTENIBHBIX ~ PE3YJIbTAaTOB B XOJ€
KOMIIOHEHTHI; npumenenuss CKM.

- JIeUCTBUSMU o

COTJIACOBAHUIO TpeOOBaHUI K

MIPOrpaMMHOMY

00ecrne4eHnIo C

3aMHTEPECOBAHHBIMU

CTOpPOHaMH, pacHpeiesIeHUI0

3aaHui MEXIY

MIpOrpaMMHUCTaMHU B

COOTBETCTBUU c

TEXHUYECKUMHU

creTpUKAITUIMH,

OCYUIECTBJICHUIO  KOHTPOJIS

BBIIIOJIHECHUA 3a7JaH1H,

(GbOpMUPOBAHHUIO OTYETHOCTHU

B COOTBETCTBUU c

YCTaHOBJICHHBIMU

periaMeHTaMH.

1. COAEP KAHUE U OB BEM JUCIHUIIJINHbI
€ YKa3aHHEM KOJIMYeCTBA YaCOB, BbI/ICJICHHBIX HA KOHTAKTHYIO padoTy
o0y4aImxcs ¢ npenogasaresieM (1o BUAAM y4eOHbIX 3aHATHI) M HA
CaMOCTOAITe/IbHYI0 padoTy

Ounas popma o0yueHust

Ne

mn

HaunmenoBanue Bcero AyIHMTOPHBIC 3AaHATHS
pa3jeioB U TeM JIK 3 1B Cam. pa0.

BBenenue B uzyuyenue

CKM. 6 3 3

Tema 1. CoBpeMeHHbBIE
CHUCTEMBI KOMIIBIOTEPHON
matematuku (CKM):
aHaJIN3, IEPCIIEKTUBBI
passutus. Mcropus
coznanus CKM. O630p
MOMYJSPHBIX
BBIUHCIUTENbHBIX CPEI:
Mathcad 14, Maple,
Mathematica, MATLAB,
Scilab, Maxima, MuPAD,
GeoGebra, Sage u np.




Pazgen 1. ®yHkuuoHaJ
U OCHOBBI Pa0oThI B
Maxima.

30

15

15

Tema 2. Tloctpoenue u
dopmaTtupoBaHue
rpaduxoB. CriocoOb1
CHUMBOJIBHBIX
BBIYMCIICHHUI

Tema 3. Peienue
YpPaBHEHUI U CUCTEM.
MaTpuuHbl€ BBIYUCIICHHUS.

Tema 4. Dranbl
MOJICTTUPOBAHUSI.
Pemenue
nuddepeHIraTbHBIX
YpaBHEHUM.

Tema 5. UccnenoBaHue
YCTOMYMBOCTH CUCTEM
JIMHEWUHBIX

QG epeHIaIbHbIX
YpaBHEHUI BTOPOTO
MOPsIIKa METOJI0M
($ha30BOro MpoCTpaHCTBA.
[Toctpoenue hazoBbIX
MOPTPETOB.

Tema 6. O6paboTka
JTAHHBIX MPU
CTaTUCTUYECKOM
MOJIEJIMPOBAHUMU.
JrucnepcuoHHbIN 1
PErpeCcCUOHHBIN aHAIIN3.
CunTes u aHanmu3
CTaTUCTUYECKON MOJIEIIN.

Pazoen 2. Ocnoewl
pabomul 6
anomepnamuenvix CKM

36

18

18

10

Tema 7. OcHOBBI pabOTHI
B CUCTEME
KOMITbIOTEPHOH anreOpsl
Mathematica

11

Tema 8. MATHCAD 14:
OCHOBHBIE CEPBUCHI U
TEXHOJIOTHH .

12

Tema 9. BeruucnureapHas
cpena Scilab u ocHOBEI
MIPOrpaMMHUPOBAHUSI.

13

Tema 10.
DyHKIMOHAJIbHBIE
Bo3mokHOCTH Maple.

14

Tema 11. OcHOBBI paOOTHI
B cpene Sage




15 | Tema 12. Bo3MOKHOCTH 3 3
UCIIOJIb30BaHUS CPEJIbI

6
GeoGebra nmpu penieHuH
FCOMETPUYUCCKUX 3a/1a4.

16 | Konmpons

17 | 3auem
18 | Mmoo 3a 3 cemecmp 72 36 36
19 | B T.4. mpaKTHYECKas 2

MIOJITOTOBKA

HUTOTIO: 72 - - 36 36

OuHo-3204uHas popma 00yueHus (re peanuzyemcs)

3aounast popma o0yueHus (He peanrusyemcs)

I11. OUEHOYHBIE MATEPHUAJIBI JIJISI TIPOBEJEHUS TEKYIIEA U
MNPOMEXKYTOUHOM ATTECTAIIMU OBYYAIOIIUXCS IO JUCHUIIJIMHE

Tekyimas arrecTanus TPOBOAUTCS B (POpME KOHTPOJBbHOM pabOThl WM TECTa,
pedepaTa, cEeMECTPOBOTO 3aJIaHUS.
3 cemecTp
TunoBoii BApMAHT KOHTPOJIbHOM PadoThI
Bapuanm 1
Pewenus svinonnsame ¢ cpede Maxima

1. Jlana cncrema ypaBHEeHHil:
Il +5I2 +E".Tj - ?.,

Tx +9x, + 2x3 4+ 2x, + 7x5 =35,
y 3.1'1 + 2.‘.’2 + 9.1'_1 + 4_1'4 + ﬁ_f_.'l — 4.,

H.T] +HL1 +.?.J._!_ +.r_.'| - El.

Xy +2x;+6x;=06.

1) Brinucarte matpuuy A 31oil nuneiidoli cHcTeMel, 3anKcaTs BekTop-cToNOed b npasoii wacTi
CHCTEMEL

2) Haiitu rank A, naiita pewerue 3Toi cucremsl. CpaBHHTH pelicHHs
x=Abux=A"b. Crenars NPOBEPKY.

3) Haiitndet A, A", trace A. HaliTh coOGCTBEHHEIE MHCA H COGCTBEHHBIE BEKTOPh! MATPHLIE!
A



2. I'papurn GyHELMI
1) B oanom oxxe noctpouts 3 rpaduka GyHKUHI pa3HeIMH UBETAMH H PA3HEIME CTHAAMH:
|
y=x4+—, y=arctg(Ugx), y= log, 2.
. -

|
2) Hocrponts rpadm dynsuwan r =20 +—
¢

3) lHocrpouts rpaduk NOBEPAHOCTH I = ¥ }‘3 — 3xy.
3. Petunts andupepenunansaoe ypastenne y'—yv=2x; W) =0, yl)=-L

Ha npomexyTre X € [0:200] 1 noctponTte rpadmkn V(x) 1 ¥ '(x)

Bapuanm 2

Pewenus evinonnsmo 6 cpede Maple
1. Jlana cucTema ypaBHEeHHIT
3x, +5x; +4x; +9x, +Ta5 =6,
S5x;+Tx, +6x3 +6x, +4x5 =2,
12x; +920; +8xy + 2 +9x5 =4,
3x; +7x, +8x, =0,

L?_Tz + g.ts + 5.54 5 SXS = g;

1) Brinuears matpuuy A 51oi nuselidoil cucremsl, 3anicats BexTop-cTonteu b npasoii yactu
CHCTEMBEIL.
2) Haiitn rank A ., naiiT pewenne 1oii cucremsr. CpaBHHTE penieHHs

x=A\bux =A"'-b. Cnenars nposepky.
3) Haiitn det A, A™', trace A. Halitn coGcTRenHBIe yneia H coOCTBEHHEIE BEKTOPE! MATPHLIB!
A,

2. l'paprikn yHELHI

1) B oasom okHe nocTpouTs 3 rpaduka dyHKUNI pasHBIME LBETAME H PAHBIMMH CTH/IAMHK:
y=[l-a -+, y=arccos(cosx), y=chx



2) Tloctpouts rpaguk QyHKUHN I = P

o+1

3 2
3) Hocrpouts rpaduk nosepxroct (x+ y+z) " =x—y, x20,v=20.z220

3. Pewnts cucreMmy AnddepeHnanbHBIX YPABHEHHI
[y =0-a,)y;

i’._.":.: (=1+ By,
a=10,5=20
Ha npomexyTke ! € [(0:25] ¢ HavanbHBIMH YCIOBHAMK
v, (0)=5,

y,(0)=10
H [OCTPONTL rpadmks V(1) u y'(1).

IIpumepHas TemaTuka pedeparon

1. Ucnonb30BaHUE CUCTEMBI KOMITBIOTEPHOI MaTeMaTuku Maple B Hay4dHBIX HCCIICIOBAHUSX.

2. CpaBHUTEIBHBIM aHAIN3 CUCTEM KOMIIBIOTEPHON MaTEMaTUKH

3. IlepcneKTHBBI pa3BUTHUSI CHCTEM KOMIIBIOTEPHOW MaTeMaTHKH

4. IlpuMeHeHHE CHUCTEM KOMIBIOTEPHOH MAaTeMaTUKM M KOMIIBIOTEPHBIX TEXHOJIOTUH IpU
M3YYEHUH TUCIUTUIMH BBICIIEH MaTeMaTHKH.

5. CB0OO/IHBIE BBIYMCIUTEIbHBIE CUCTEMBI U3 MOAU(DUKALIUY.

6. CoznaHue UHTETPUPOBAHHBIX 3aJaHUN JUId 3aJad Ha HAaXOXIEHHE DSKCTPEMYMOB C
ucnoib3oBanueM CKM 1 sS3bIKOB TPOrpaMMHUPOBAHUS.

7. [lpumeHenne cBOOOIHO pacpoOCTPaHIEMOM TPOrpaMMHOM cpe/ibl Sage MpU U3yUYEHUH BbICIIEN
MaTeMaTHKU.

8. MozaenupoBaHue B cucTeMe KoMIbloTepHoil MatemaTnku GeoGebra.

9. Busyanuzauus >J€MEHTapHBIX 3a/lad Ha MOCTPOCHHE C TOMOLIbI0 LUPKYIS M JUHEHKH B
cpenax CKM Maple u Geogebra.

10. ITouck mapuipyroB Ha rpagax B CKM Maple.

11. Komnbsrotepnas reometpust B CKM Maple

12. Busyanuzanusi mocTpoOeHHs 3aMeyaTeIbHbIX TOUeK TpeyrojibHuka ¢ nomouisio CKM Maple u
Geogebra.

13. Iouck myreit Ha rpadax B cucreme Wolfram Mathematica.

[TpomexyTouHas aTrecTanusi 0Oy4aroIIMXCs OCYIIECTBIsieTcsl B GopMe 3adera C
HCIIOJIb30BAaHUEM CIIEAYIOIINX OLEHOYHBIX MATEPHUAIIOB: IEPEUYEHD BOIIPOCOB K 3a4ETY.

Bomnpocsl k 3auery
(3 cemecTp, ouHas popma 00yUeHHsI)

1. CoBpemennblie cuctemMbl KoMibloTepHoi MateMaTku (CKM): aHanu3, nepcrneKkTuBbl pa3BUTHS.
Nctopus cozpanns CKM.
2. O630p moMyIsSpHBIX BBIYMCIUTENbHBIX cpea: Mathcad 14, Maple, Mathematica, MATLAB,
Scilab, Maxima, MuPAD, GeoGebra, Sage.
3. Maxima: moctpoenue u GpopmarupoBanue rpadpuxoB. CrrocoObl CHMBOJIBHBIX BBIYHCICHHUI.
4. Maxima: pelieHue ypaBHEHHUH U cucteM. MaTpuyHbIe BEIYUCIICHUS.
8



5. Dranbl MmozenupoBanus. Pemenne nud depeHnmansHbIX ypaBHeHHi B cpene Maxima.

6. MccnenoBanue yCTOMYMBOCTH CHUCTEM JIMHEHHBIX MU (epeHInaTIbHBIX YpaBHEHUH BTOPOTO
nopsiika MeToJoM (pa30BOr0 MPOCTPAHCTBA C Hcmoib3oBaHueM Maxima. Iloctpoenue ¢a30BbIxX
MOPTPETOB.

7. Maxima: o0paboTka JaHHBIX IPH CTATUCTUYCCKOM MOJCITHPOBAHHU.

8. JlMCIEpCHOHHBIH W pErpecCHOHHBIA aHaau3 B cpeae Maxima. CuHTE3 W aHauu3
CTaTUCTUYECKON MOJIEIIN.

9. OcHOBBI pa0OTHI B CHCTEME KOMIIBIOTEpHOM anreOpbl Mathematica.

10. MATHCAD 14: ocHOBHBIE CEpBUCHI M TEXHOJIOTHH .

11. BeruncnurenbHas cpena Scilab 1 0OCHOBBI TpOrpaMMHUPOBAHMS.

12. ®ynkimonanbHbIe BO3MOXKHOCTH Maple V

13. OcHoBbI paboOTHI B cpefnie Sage, ee XapaKTepUCTUKH U BO3MOYKHOCTH.

14. Bo3moxHOCTH UCTIONB30BaHus cpeabl GeoGebra nmpu penieHnr reOMEeTPHISCKUX 3a1ad.

IV. IEPEYEHB JIUTEPATYPBI, HEOBXOJIUMOW JUISI OCBOEHMS
JUCHUATIIMHBI

4.1 OcHoBHas1 JIUTEpaTypa

[lporpaMMHBIE CpeicTBa KOMIBIOTEPHOW MAaTEMaTHKH: NpakTukym : [16+] /
JI. A. Kopobosa, C. H. Yepnsiera, U. C. ToncroBa, 1. A. Marteiniuna ; "ayd. pea. . C.

Caiiko. — Boponex : BopoHexckuil rocygapCTBEHHBIM YHUBEPCUTET HHXKEHEPHBIX
texHosorud, 2019. — 81 c¢. — Pexum JocTryma: 1O  TOANUCKE. —
URL: https://biblioclub.ru/index.php?page=book&id=601572 (nara oOpareHus:

01.09.2022). — bubawuorp.: ¢. 78. — ISBN 978-5-00032-439-4. — TeKcCT : 3JeKTPOHHBIN.
4.2 JlonoiHUTEIbHAS JJUTEpATypa

1. KonokonsuukoBa, A. W. Cneupazgensl uHbopmaTuku: BBeaeHue B Matlab
yuebHoe mocobue : [16+] / A. U. KonokonsuukoBa, A. I'. Kupenbepr. — Mockaa ;
bepnun : Qupekr-Menua, 2014. — 73 c. : un. — Pexum nocrymna: mo mOAMUCKE. —
URL.: https://biblioclub.ru/index.php?page=book&id=275268 (nara oOpameHus:
01.09.2022). — bubmorp. B kH. — ISBN 978-5-4475-2487-6. — DOI
10.23681/275268. — Tekcr : AIIEKTPOHHBIN. —
URL.: https://biblioclub.ru/index.php?page= bOOk&Id 222848 . — bubauorp.: c. 414-
415. — ISBN 978-5-00101-684-7. — TekcT : 2MEKTPOHHBIHA.

2. Ywuukapes, E. A. KomnbrorepHas maremarrnka ¢ Maxima : [16+] / E. A. Unukapes. —
2-¢ u3., uctp. — Mocksa : Hanmonaneabiii OTkpeIThIl YHUBepcuTeT « MHTYUTY,
2016. — 459 ¢ : rpap. — Pexum gocTyma: TO TOAMHCKE. —
URL.: https://biblioclub.ru/index.php?page=book&id=428974 (nara oOpalleHHs:
01.09.2022). — bubmuorp. B KH. — TeKCT : 3JIEKTPOHHBIN.

3. Cenos, E. C. OcHOBBI paboThl B CHCTEME KOMIBbIOTEpHOU anreOpbl Mathematica :
[16+] / E.C.CenoB. — 2-e uza., ucnp. — MockBa : HarmumonanpHbili OTKPBITHIN
Yuusepcuter « MHTYUT», 2016. — 402 c. : cxeMm., wi. — Pexum pgocrtyna: mo
nogmucke. —  URL: https://biblioclub.ru/index.php?page=book&id=429169 (nara
obpamenus: 01.09.2022). — bubauorp. B kH. — TeKCT : 3JIeKTPOHHBI.
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https://biblioclub.ru/index.php?page=book&id=429169

[Toxapckas, I'. . MATHCAD 14: ocHOoBHBIE cepBUCHl M TexHOJormu : [16+] /
I'. U. Tloxxapckas, JI. M. HazapoB. — 2-e u3n., ucnp. — MockBa : HanuoHanbHbBIN
OtkpsiTeii YauBepcuter «MMHTYUT», 2016. — 139 c. : un. — Pexum pocrymna: no
nognucke. —  URL: https://biblioclub.ru/index.php?page=book&id=429120 (nara
obpamenus: 01.09.2022). — bubauorp. B kKH. — TeKCT : 3JIeKTPOHHBII.

V. IIEPEYEHb PECYPCOB HUH®OPMALIMOHHO-
TEJEKOMMYHUKAIMOHHOU CETU «MHTEPHET», HEOBXOANMBIX

JJI OCBOEHUA JTUCHHUTIJIMHBI

Ne Ccbliika Ha HanmenoBanue pa3padoTkun
— . . HocTynHocTh
UH(POPMALMOHHBINA pecypc B JJICKTPOHHOM (popMme
http: www.biblioclub.ru DNeKTpOHHO-0HOIHOTeYHAS Perucrparus gyepe3
cuctema (3bC) 0001  YHUBEPCUTETCKUN
YHuBepcuTerckas OMOIMoTeKa | KOMIBIOTED. B
OHJIaNH HanbHENIeM
VHIUBUYJIbHBIN

HEOTPAaHUUYEHHBIA JIOCTYII
u3 a000i  TOYKH, B
KOTOPOM HMMeeTCsl JOCTYII
K cetn MHTEpHET

http: www.exponenta.ru

OO6pazoBaTeNbHBIMI
MaTeMaTUYEeCKUM CaiT,
COZIEpIKAIINI MaTeMaTHYECKHE
MaKEThI U151 TOAJIEPKKU
MIPOBOIUMBIX 3aHATUM, & TAKKE
METOJINYECKUE pa3paboTKu

Heorpannuennslii foctyn

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

OBbC Uznarenscta «JIAHbY —

pecypc, IpeAOCTABISAIOIINN
online 10CTyn K Hay4HbIM
KypHaJlaM U TTOJTHOTEKCTOBBIM
KOJUTCKIIHSIM KHUT Pa3IMYHBIX
W3/1aTENbCTB.

PaGorats ¢ pecypcom
MO3KHO M3 CETH By3a 0e3
IIpEeABAPUTEIIHON
perucTpanuy win u3
000 TOUKH MUpa, TAe
€CTh JOCTYH K CETH
"NHTepHer",
peBapUTEIbHO
3aperucTpUpOBaB CBOU
JINYHBIA KaOUHET,
HAXOJsCh BHYTPHU CETH
By3a.

http: allmath.ru

Maremarnueckuii moprai,
COZIEPIKAIIMI pa3IEbl:
BBICIIIasl MATEMATHKA,
MpUKJIaHAsl MaTEMaTHKa,
LIKOJIbHAs MaTEMATHKA,
OJIMMIINAHASI MAaTEMaTHKA.

HeorpannueHHsil noctyn

http: en.edu.ru

EcrecTBeHHOHAY4YHBIN TTOPTa

Heorpannuennslii foctyn
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https://biblioclub.ru/index.php?page=book&id=429120
http://www.exponenta.ru/

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

1. Poccuiickuit
www.school.edu.ru . o
0011e00pa3oBaTeIbHbIN CBOOOIHBIN JOCTYII.
noprai
2. . DJIeKTpOHHAs Heorpannuennsiit
http: www.krugosvet.ru
SHIUKIIOE S JOCTYTI
3. [TonnoTekcToBas 6a3a JHoctym k noaHoOMy
AJIEKTPOHHBIX U3JJaHUH, TEKCTY U3/1aHUI Ha caiTe
npelHa3HayYeHHast s BO3MOJKEH MOCIe
CTYAICHTOB U aCIIMPAHTOB ABTOPH3AIIHH, JIJISI 3TOTO
pa3HbIX CHEINATbHOCTEH. HEOO0XO0UMO MOJIYYUTh
ConepxuT y4eOHUKH U JIOTHH Y TIapoJib B B
yueOHbIe ToCcoous, nHpOpMaIMOHHO-
MoOHOrpaduu, Ooubanorpaduueckom
http: www.iprbookshop.ru IIPOM3BOJICTBCHHO- otaene budmuorexu (3
MPaKTUYECKHE, stax, 308 ka0., 2 3TaKx,
CIIpaBOYHbIC U3aHUSI, 206 a). [Tocne
NEPUOINIECKUE U3/IaHUs, @ | TIOJYYEHHS ITapoIIst
TaKXKe JIeTIOBYIO HEOO0XO0UMO MTPOUTH
JTUTEpaTypy Iis JMYHYIO PETHCTPALNIO U
MPAKTUKYIOIINUX B JaNibHEl1IeM paboTarh
CICIIHAIHNCTOB. 10JT CBOMMH YYCTHBIMH
JTAHHBIMHU.
4, Maremarnyeckas Heorpannuennslit
O6ubIMOTEeKa, TOCTOSTHHO JOCTYTI
MOTIOJIHsAEMOEe coOpaHue
YHUBEPCUTETCKUX
y4€OHHMKOB, UCCIICIOBAHUM
http: vilenin.narod.ru Mm Books 110 MaTeMaTHYECKOMY
Books.htm aHaymzy, anreope,
T depeHIaIbHOR
TE€OMETPHH U TOMIOJIOTHH,
TuddepeHIraIbHbIM
YPaBHECHHUSIM,
MaTeMaTHYeCKON (U3HKe.

VIl. JUOEH3UMOHHOE U CBOBO/IHO PACITPOCTPAHSAEMOE
INPOI'PAMMHOE OBECIIEYEHHE

[Ipu peanuzanuu y4eOHOW AWCIUIUIMHBI TPUMEHSETCS CIEAYIONee IUIICH3UOHHOE H
CBOOOJTHO PaCIpPOCTPaHIEMOE TPOrPaAMMHOE 00ECTICUCHHE:

- Microsoft Windows;
- Microsoft Office;
- LibreOffice u np.
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http://www.school.edu.ru/

VIll. OBOPYIOBAHUE U TEXHUUYECKHE CPEJCTBA OBYUEHMS,
HEOBXOJIMMBIE JJISI OCYIIECTBJIEHUS OBPA3OBATEJIBLHOIO
MPOLIECCA MO JUCHUATIIMHE

VYyebHble  3aHATHS ~ TPOBOJATCA B AyJUTOPUSIX,  YKOMIUIEKTOBaHHBIX
CIECUUAIU3UPOBAHHON MeEOENIbl0, B TOM WYHCJI€ CTallMOHAPHBIMU WA TEPEHOCHBIMU
TEXHUYCCKUMHU CPEACTBAMHU O0YICHUS (MPOEKTOP, IKPaH, KOMITBIOTEP/HOYTOYK).

JlaGopatopHble 3aHATHSI, TPYIIIOBbIC U UHIWBUAYAJIbHbIC KOHCYJIbTAIUU, TEKYyIIas
U TPOMEXKYTOUHAs aTTeCTalldd MPOBOMAITCS B  CHECHHAIM3UPOBAHHBIX  KJAccCax,
OCHAIIICHHBIX aBTOMATU3UPOBAHHBIMUA PAOOYNMHU MECTaMHU C KOMITBIOTEPAMH.

CamocTosiTenbHas padoTa MPOBOJUTCS B KaOMHETaX, OCHAIIICHHBIX KOMIIbIOTEPHOMN
TEXHUKOM ¢ BOBMOXKHOCTBIO MOJKIIOUEHUS K ceTu «HTepHeT» 1 o0ecrnieueHrueM 10cTyna
B AJICKTPOHHYIO HHPOPMALIMOHHO-00Pa30BaTEIbHYIO CPE/ly YHUBEPCUTETA.
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