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PABOYAS ITPOT'PAMMA IMCIUAITVINHBI

b1.B.01./1B.01.02 BuruncautebHAsg MATEMATHKA

Hanpasienue noaroroBku: 09.03.01 Madopmarrka u BEIYUCIUTEIbHAS TEXHUKA
Hanpagsaennocts (mpopuib): KoMbloTepHOE MOIEIMPOBAHUE U AaHAIM3 TaHHBIX

KBamudukamus (crenennb): OakaiaBp
®opma 00yueHHUs : OUHAs

HNHCTUTYT: MaTEeMaTUKH, €CTECTBO3HAHUS U TEXHUKU
Kadenpa: MareMaTuKu 1 METOJIUKH €€ MPETIOJaBaHUS

oyHas popma

OYHO-3a04YHasd

3ao4Has gopma

¢dopma
Kype 3
CemecTp/Tpumectp 5
Jlekuuu 36
JlaGopaTopHble 3aHATHUS —
IIpakTHYeckne (CeMMHAPCKUE) 3aHATHS 36
B T. 4. MPaKTHYecKasi MOAr0TOBKA 2
N 3auer ¢
dopma(bl) MPOMEKYTOYHOM aTTECTAIUN .
OLICHKOi1
KouTtpousb -
Hubie popmbl padoThl -
CamocrosiTesibHas padoTa 72

Bcero uacos: 144

TpynoeMKoCTh: 4 3a4eTHBIX e IMHUIBI.

Pa3paboTunk paboueil mporpamMmsi:

Kanoudam uszuxo-mamemamuyeckux nayk, oouenm K.C. Eneyxux




|. OPTAHU3AIIMOHHO-METO/IMYECKUI PA3JIEI

Heab u3yyeHusi AMCHUIIMHBI: HOPMUPOBAHKE Y CTYJACHTOB TEOPETUICCKUX
3HAHUU U NPAKTUYECKUX HABBIKOB IT0 OCHOBAM MPUMEHEHHUS YHCIECHHBIX METOJ0B JIJIsI
pelIeHusl pa3IndHbIX 337a4. Kpome TOro, uempt0 OCBOCHUS AUCHMIUIMHBIL SIBIISIETCA
O3HAKOMHUTH CTYJCHTOB C TNPHOTMKCHHBIMA METOJAAMHU JJIsl DEIICHHUS 3aaad
WHTEPIOJAINN,  alllPOKCUMAIlK,  NPUOMMKEHHOTO  PEIICHHWs  YPaBHCHWIA,
BO3HHKAIOIIUX TIPH paboTe ¢ TaHHBIMU U CHOPMHUPOBATH Y CTYJACHTOB MIPAKTUIECKUC
HABBIKH pa0OTHI C JAHHBIMU M TPUOJIMKEHHOTO PEIICHHS YaCTHIX MTPAKTHUECKHUX 337129
B 00J1aCTH MAlIMHHOTO O0YUY€HHUsI, ONTUMU3AINHA U UMUTALIMOHHOTO MOJIETUPOBAHMUSI.

3amauu u3y4yeHus TUCHUILINHBI:

-popMUpOBaHUE HABBIKOB B O00JIACTH CO3/IaHUS AJTOPUTMOB YHCICHHOTO
pemieHust  3amad  anreOpbl,  aHanm3a,  AuddepeHIuaIbHBIX  ypaBHEHUH,
MaTeMaTU4YecKoM (DU3UKU, TEOPUU BEPOSITHOCTEW W CTATUCTUKU, TUIUYHBIX IS
MPUJIOKEHUN MAaTEeMaTUKU K Pa3IUYHBIM 00JIACTSIM HAyKU U TEXHUKHU;

-pa3BUTHE CIIOCOOHOCTHM TOHHMMATh JIOTUKY M CMBICI BBIYUCIUTEIBHBIX
oreparuii, Ipoleayp U METOJA0B YUCICHHOTO PEIICHUS MAaTEMAaTUYECKUX 3a/1aY,

-U3y4EHUE OCHOBHBIX METOJOB K IMOCTAHOBKE M TMPOBEJCHUIO UYUCICHHBIX U
AKCIEPUMEHTANIbHBIX HCCJICIOBAHUN €CTECTBEHHOHAYUYHBIX U HAYYHO-TEXHUYECKUX
npoOJsieM, pa3pabOTKe TEOPUM YHCICHHBIX METOJIOB, AHAJIM3Y W OOOCHOBAHUIO
QJITOPUTMOB, BOITPOCOB, a TAKXKE Pa3pabOTKHU YHUCICHHBIX METOJIOB, CIOCOOCTBYIOIITNX
MOBBIIIEHUIO s hexTuBHOCTH BBIYUCIICHUI U OTPAKAOLIUX pocT
MIPOU3BOJIUTEIIBHOCTH COBpEMEHHBIX DBM.

Mecto aucuumiaunbl B cTpykrype OIIOII: peanusyercs B paMkax 4YacTu,
dbopmupyeMoil yuacTHUKaMu 00pa3oBaTelbHbIX OTHOILIIEHUH, O6J10Kka b1. Jluctuumninas
(Momynn).

Ilnanupyemble pe3yJbTAThl 00YUEHHUS MO TUCIUILINHE:

Kon " IInanupyemsle pe3yJibTaThl
HANKATOPHI KOMIIETEHIIUU
KOMIIETeHLMU 00y4eHHusI MO AUCUMILINHE

IIKC-1 3HaTh: 3naer:

HpOGKTHpOBaHI/IG - BO3MOXHOCTH -OCHOBHBIC HpI/I6J'II/I)K€HHBI€ METOAbI
u pa3paboTka | CyllecTBYOIIEH IPOrpaMMHO- | JUI PELIeHHs 3aJady HHTEPHOJISILHUY,
KOMIIBIOTEPHOI'O TEXHUYECKON apXUTEKTYpHI; anmnpoKCUMaIluy, NpUOTMKEHHOTO
IIPOrPpaMMHOTO — METOOJIOTHI0 pa3pabOTKU | PeLIeHUs] ypaBHEHUH, X OrpaHUUYCHHS
obecrieyeHus NPOTPAMMHOTO  OOeCTeYeHrsT W | U OOJIACTH NMPUMEHEHHsI, KJIAaCChl 3a/1a4

TEXHOJIOTHIO ITPOTrPaMMHUPOBAHUS; BBIUMCIIMTEILHOM MaTeMaTUKH M HUX
- METOJBI n CpeacTBa | HIOCTAaHOBKH, CIIOCOOBI IMOCTPOCHUMA
MMPOCKTUPOBAHUA IMPOTrPaMMHOI0 | YUCIICHHBIX METOJOB, HCTOYHHUKH

obecrnievyeHus; OIIMOOK, MOHMMaHHE CXOJUMOCTU U
— TUIIOBBIE pelIeHus, | yCTONYMBOCTH aJIITOPUTMOB
OnbIMoTEKH MPOTPAMMHBIX | YUCJIEHHOTO peleHus 3aga4
MOJyJie,  IIabMOHbBI,  KJIAcChl | MATEMAaTHYECKOTO aHaJn3a U
00BEKTOB, HCIOJIb3yEeMble MpU | JMHEHHOMN anreOpsl;

pa3paboTke IIPOrpPaMMHOT0

obecrieueHus.




YMerTs.:
— MPOBOJAUTH  OLIEHKY H
000CHOBaHME PEKOMEHTyEMBIX

YMmeert:
- peaJII/I3OBBIBaTb I/I3y‘-IeHHI:I€
QITOPUTMBI B TPOTPAMMHOM  KOJIE,

—  aQHAIM30M  BO3MOXKHOCTEH
peanuzanu  TpeOOBaHWH K
IPOTPAaMMHOMY 00€CIICUECHHIO;

- HaBBIKAMHU PaCIIPEICIICHUS
3aJJaHUil MEXIY POrPaMMHUCTAMH
B COOTBETCTBHHM C TEXHUYCCKHUMHU
crienupuKanusImMu;
- METOJaMHU
POCKTUPOBAHUS
JTAHHBIX;

- METOJIaMH
NPOEKTUPOBAHUS  TPOTPAMMHBIX
uHTEp(PENCcoB;

- HaBBIKAMH OCYIIIECTBIICHHUS
00yYeHUs U HACTABHUYECTBA.

CTPYKTYyp

pELIEHHUI; BBICTISITh  TIO/I33/1a4M, TpeOyromue
— BbIpa0aThIBATh BapUAHTHI | MIPUOIMKEHHOTO YUCJIEHHOTO
peanusauuu MPOrPAMMHOTO | PELICHUS,
obecrnieueHus; - KOHCTPYMPOBATh BBIYMCIUTEIIbHBIN
- NPUMEHATh  METOAbl U | AITOPUTM U  PEAIHU30BBIBATH  €TO,
cpencTBa MIPOCKTUPOBAHUS | MOJAy4yaTb WU MUCHOJIb30BaTh  Ha
MIPOTPAMMHOI0 obecrieueHusl, | IPaKTUKE arpuopHbIE u
CTPYKTYp [IaHHBIX, IPOIPAMMHBIX | allOCTEPUOPHBIE OLICHKH,
uHTepdEiicoB. OPUEHTHUPOBATHCS B MATEMATHYECKOM
anmapare, HCIIO0JIb3YEMOM JUTSL
MOCTPOEHHUS METOJIOB,
- paboTatb co CIIPaBOYHOU
JIUTEPATypo, TECTUPOBATH u
MIPOBOJIUTh CPABHUTEJBHBIM aHAIU3
pPa3HbIX METOJIOB PELICHUS] TUIOBBIX
3aziay,
Baagers: Baaneert:

- HaBBIKAMH HCIIOJb30BAaHUS METO0B
MPUOJIMIKEHHOT'O PEIICHUS, TPUMEHSTh
WX TpU MOJCIMPOBAHUU PEATHHBIX
CUTyaluH,

- METOIaMH MPUOJIMKEHHOTO
pelieHusl, TpPUMEHsAeT WX IpHU
MOJICIIUPOBAHUHU PEATHHBIX CUTYAIIH.

Il. COAEP’KAHUE U OFBEM JIUCHUIIJINHBI

C YKa3aHMeM KOJMYeCTBA YaCOB, BbIJIeJIEHHbIX HA KOHTAKTHYIO Pa00Ty 00y4aronuxcsi
¢ mpenoaasartesieM (10 BUAAM y4eOHbIX 3aHATHI) U HA CAMOCTOSITEJILHYIO padoTy

Ounas popma o0yueHust

Ne | HammeHoBaHMe pa3/iesioB U TeM
n/m AyauTtopHble 3aHATHSA | Cam.
Bcero
pao.
JIK 113 Jb
IL DJIeMeHThbI TEOpHH 24 6 6 12
NOrpelHocTe




Tema 1. BBeneHue B BBIYUCIUTEIBHYIO
MaTeMaTuKy. VIcTouHMKHM M Kiaccudukanus
TTOTPEUTHOCTH.

Tema 2. AOcogroTHagE ¥ OTHOCUTEIbHAS
MOTPEUTHOCTH.

Tema 3. [Ipamass  3amaya  Teopuu
norpeurHocteit. OOpaTHasi 3agaya  TEOPHUH
MOTPEIIHOCTEMN.

Pazgen 2. YUuciieHHble MeTOAbI pPelIeHUs
cucTeM JHHEHHBIX ajiredpanvecKux
YPaBHeHUil

30

18

Tema 4. OO6mmas XapaKTEePUCTHKA
UTEpPAIMOHHBIX MeToJ0B pemeHus CJIIAY
Meton npoctoii utepanuu pemenus CJIAY.
Teopema 0 CcXOAMMOCTM M  OIICHKA
MOTPEIIHOCTH.

10

Tema 5. Moaudukanuu MeToJa HTEPAILVH:
MeToJ1 3eraens, MeTo 1 penakcauuu. Teopembl
0 CXOOUMOCTH MeToaa 3eimens.

10

Tema 6. Teopema 0 CXOJUMOCTH
CTaIlMOHAPHBIX HMTEPALMOHHBIX METOJ0B. Ee
MPUMEHEHUE B YaCTHBIX cCiyyasx. Merox
Puuapncona pemenust CJIAY I'panueHTHbIN
Metog penienust CJIAY.

10

Paznen 3. YucJieHHbIE MeTO/IbI
ANNPOKCHUMALNH TA0JUYHBIX QYHKIMIA

48

12

12

24

Tema 7. IlocTaHOBKa 3aayu O PEIIEHUU O
MPUOIVHKCHUN TaOIMYHBIX GyHKITUH.
CyuiecTBoBaHUE n €JIMHCTBEHHOCTh
HMHTEPHOJISIIIMOHHOTO MOJIMHOMA. CXOJIMMOCTh
MHTEPHOJILIMOHHOTO ITpoLecca.

10

Tema 8. HHTEpHONAUUOHHBIN TMOJMHOM B
¢dopme Jlarpamxka u B Qopme HproToHa.
OrneHka TOTPENTHOCTH HHTEPIOJSIIHOHHOTO
MOJINHOMA.

14

Tema 9. HWHTepHOJALMOHHBIA TOJUHOM C
y3namMu nonuHoMoB  YeOwlmeBa. Merton
HaUMEHBIIMX  KBaJgpaToB  NPUOIMIKEHUs
TaOJIUYHBIX QYHKIUH.

10

10

Tema 10. [lonssTHe 0  cruaiiHax.
HNHTepnonAuoHHble  CIDIAHHBI  IIEPBOTO
nopsaaka. MutepnonupoBanue KyOMuecKUMU
CIUIaiHAMMU. EcrectBeHHbIN
MHTEPIOJSIIIMOHHBIA KyOMUeCKU CIUIaifH, ero
MUHHMMAaJIbHBIE CBONCTB. TaOJIMYHBIX
byHKIUH.

14

Paznen 4. YuciieHHbIe MeETOABI pPeLICHHUS
3agaun Komm  gisi  00BIKHOBEHHBIX
auddepenunanbubix ypasHenuii (OY)

42

12

12

18




11 | Tema 11. IlocraHoBKa 3a7a4dl O YHUCJIEHHOM
pemienuun OJ1Y. IlonaTtHe O CXOOUMOCTH U
YCTOMYMBOCTH METOIOB YHUCIICHHOTO PEIICHUS 14 4 4 6
OY. OOmas XapakTepHUCTHKa METOAOB
Pynre-KyTThl.

12 | Tema 12. Meroasr Pynre-Kyrter 2-oro
nopsiika, BBIBOJ oOmiel (opMyiiel, yacTHbIC

14 4 4 6
cryqan  OneHKa TOTPEHIHOCTH  METOJIOB
Pynre-KyTThl.
13 | Tema 13. MeTOonpl KOHTPOJIS JIOKAJIBHON
BBIYHCIIUTENbHOM OTPELIHOCTH MPYU PELIEHNUN 10 4 4 6
ony.
3auem c oyernkoti
Hmoeo 3a 5 cemecmp 144 36 36 72
HUTOIO: 144 36 36 72

OuHo-3204Has popma 00yUeHHS He peaTnu3yeTcst
3aouyHas popma 00yueHHS He peanu3yercst

I11. OUEHOYHBIE MATEPHUAJIBI JJISI IPOBEJIEHUS TEKYIIEA U
MPOMEXYTOUHOM ATTECTAIIUU OBYYAIOIIUXCS IO
JAUCIHHUIIJIMHE

Tekymias arrectanus NpOBOAUTCS B (OpME KOHTPOJIBHOU PabOTHI.

TunoBbie BApHAHTHI KOHTPOJLHBIX PadoT
Konmponvnas paboma Nel

1. Bpluucnuth 3HayeHue QYHKIUM © W €€ IMpeaeibHble aOCOJIOTHYIO U
OTHOCHUTEIIPHYIO TIOTPEITHOCTH, €CJIM HW3BECTHBI IOTPENIHOCTH €€ apryMeHToB. Haiitu
KOJMYECTBO BEPHBIX 3HAYAIUX U GYHKIUH 1 (B ITUPOKOM U Y3KOM cMbIcie). [TapameTpsr
mu K 3amanbl To4HO. JlaHHBIC OpaTh U3 TAOJIMIIBI.

No u X y m| k
1 msm( x + ky) 3.15+0.02 1.15£5% 2 |1.5
2 |msm x+cos(l+ky) 1.25+0.002 126 £10% 3 |1.6
2. Onpenenuth KOPHHM ypaBHEHHS TpauUUeCKH W YTOYHUTh OJHUH U3 HHUX

UTEpPallMOHHBIMU METOJaMU (METOJOM JEJ€HUs OTpe3Ka MomosiaMm, MeroaoM HerooToHa,
METOJOM MPOCTOM uTeparuu) ¢ TouHocThio 0,01:

I X 4+2x+2=0

3
2. x*-2x+2=0

3. Pemuth cucteMy ypaBHeHH# MeToaoM ['aycca mim oOpaTHOI MaTpHIIbL:



Ay +x, +x3+2x, =2

X, +3x, +2x; —x, =2

2x; —x, +5x; +3x, = -1

Axp+5x; +4x; —4x, =8

4. Pemmute CJIAY wutepanmoHHBIMH MeToAaMu ¢ TouHOCTHIO 0,01 mpu 3amaHHOM

HavajgpHOM npubmmxenun (0,7m; 1; 2; 0,5):
3x, + X5 — X3 +X, =3m
X —4x, +x3—x,=m—06
—x,+x, +4x; +x, =15-m

X +2x, +x3 —Sxy =m+2

20e m — HOMEp BapHuaHTa.
5. Pemuth cucteMy ypaBHEHUN METOJOM MPOTOHKHU (MIJTH UTEPAITMOHHBIM METOIOM C
touHocThiO 0,01):

— .:\‘1 + 2.;\‘3 _05.2\'3 - O

;\'2 _3;\‘3 _:\‘4 — 2

.:\'3 + 2.:\'4 - 2

20e m — HOMEpP BapHaHTA.
Konmponvnas paooma No2

1. PemmTh cucTeMy HEIWHEWHBIX YPAaBHEHHH OJHUM W3 UTEPAIMOHHBIX METOJOB
(meTonoM HproToHa, mpoCThIX UTepauui, 3eiaens) ¢ TouHocTsio 0,01:

sm(x—1)=13—y
x—sm(y+1)=08

2. [TocTponTh MHTEPIONAIMOHHBIE MOMMHOMEI Jlarpanxka u HpioTOHa MO 3a1aHHBIM
TOYKaM:

1
1

X 1
s 1

|

3. Hailitu 3HaueHue (QyHKIUNA, 3aJaHHBIX TaOmMuHO mnpu X=1,1 ¢ mMOMOIIBIO
KyOHuYecKoro cruiaitHa.

Y, 1 2 3 4 j 6 7 8 9 10
1,0 1.0 1.1 09 0.9 0.8 1.1 1.0 1,2 1.2 1.1
1,2 | 2,1 2.2 2.0 1.9 2.0 22 | 21 1.8 | 2.0 1,9
14 | 29 32 3.0 32 29 3.2 3.1 3.2 3.0 | 3.2
1,6 38 | 4.2 3.8 3.8 | 4.2 4.2 3.8 4.1 3.8 3.8
1.8 5,2 52 i 5.1 52 5.1 5.2 5.2 50 | 49
2,0 5,9 6.0 5.8 6.1 5.8 5.9 6.2 6.1 6.1 5.8

4. BBIUMCIUTH WHTETPAJ, HCIOJIB3Ys KBaApaTypHbIE (HOPMYIBI MPSIMOYTOJIBHHUKOB,
Tpanenui u napados (Cumiicona), npu 3aaHHOM YKCIIe HHTEPBAJIOB N:
6



4
j(zx-? —NJx+2)dx n=6

5. Pemmuts 3amauy Komu meTomom Dittepa, MOIuGUIIMPOBAHHBIM METOIOM Diliiepa u
MmeTosioM Pynre-KyTTa Ha 3a1aHHOM OTpe3Ke:

'

y =3+2x—y y(0)=2, xe[0: 1], h=0.2

HpOMC}KYTOIIHaH aTTcCcTanus 06y11a10m1/1xc;l OCYHICCTBIIACTCA B q)opMe 3a4CTa
C OHCHKOﬁ C UCIIOJIb30BAHHUEM CJICAYIOMINX OLCHOYHBIX MAaTCPHAIOB.

Bonpocsl Kk 3a4eTy ¢ OLEHKOM
(5 cemecTp, ouHasi popma 00ydeHH)

1. Uctounmky u kiaccuduKaIus morperrHOCTH.

2. AOcontoTHasl 1 OTHOCUTENIbHAS TOTPEIIHOCTH.

3. Ilpsimast 3aga4a TEOPUHU MOTPEIIHOCTEM.

4. OOpaTHas 3a/1a4a TEOPUH MOTPEIIHOCTEN.

5. Meton oprororanu3anuu pemenus CJIAY nis Mmatpuiibl 0011ero Bua

6. XapakTepucTuKa UTEpaMOHHBIX METOI0B pemeHus CIIAY

7. Meton mpocteix utepauuid pemeHuss CJIIAY. Teopema 0 cXOAMMOCTH.
O1neHKa MOTPEIIHOCTH.

8. HeoOxonumple M JIOCTATOYHBIE YCJIOBHUS CXOJUMOCTH METOJa MPOCTHIX
urepanui pemenust CJIAY

9. Monudukaruu Merona urepauuit pemenuss CJIAY (airoputmbel meTona
3eliens, MeToAa peaaKkcallym. )

10. Teopema 0 CXOIUMOCTH M OLIEHKA ITOTPEIIHOCTH METOo1a 3EHIeIs.

I1. IlpumeHeHne TEOPEMBI O CXOAUMOCTH CTAIMOHAPHBIX HUTEPALMOHHBIX
npoueccoB st pemieHuss CJIAY ¢ CUMMETPUYHOW MOJIOKUTEIbHO-OMPEACTIECHHOU
MAaTpPULEH.

12. I'panuenTHsiil MmeTox pemenust CJIAY.

13. TlocTaHoBKa 3a/1a4u O MPUOJIMIKEHUN TAOJIMYHBIX (DYHKITHI

14. CyiiecTBOBaHHE U €IMHCTBEHHOCTh UHTEPIOJISILIMOHHOTO TTOJIMHOMA

15. UnTepnonsimoHHsbiii moauHoM B popme HetoTona u B popme Jlarpanxa

16. KoHeuHble pa3HOCTH U pa3[EeiCHHbIE PA3HOCTH U UX HCIOJIb30BaHUE IJIS
MPEACTABICHNUS] MHTEPIOJISIIITUOHHOTO MOJIMHOMA.

17. OueHka MorpenHoCTH HHTEPIOSIIMOHHOTO nojJuHoMma B ¢popme Jlarpanxka

18. UHTEepnoasunOHHBIA MOTMHOM C YEOBIIIEBCKUMU Y3JIaMU

19. ITpubnuxenue TabIMYHBIX (YHKIMA METOAOM HAUMEHBIINX KBaJAPaTOB

20. ITonsTue o crutaiiHax. HTEpHOIALMOHHBIE CIUIAMHBI IEPBOTO MOPSAIKA

21. MuTepnonupoBaHue KyOMUYEeCKUMU CIUIaiHAMH.

22. EcTecTBEeHHBIN KyOMYECKHI CIUIaiiH, €10 MUHUMHU3UPYIOIIUE CBONCTBA.

23. ITocTtaHoBKa 3a/1aun yncieHHoro pemenus O/Y.

24. BeruncnutenbHas cxeMa i pemeHus OJ1Y: cXxoauMocTh U yCTOMYHUBOCTD

25. Meronpl Pyare-Kyttel. O0mmias xapakTepucTHKa.

26. Metoasl Pynre-KyTtsl 2-oro nopsinka. O6mas popmya.

7



27. YactHbie ciaydyan MeTo10B PyHre-KyTTel 2-0oro nopsijka.
28. ITpakTnueckoe ucnosbzoBanue Metoa0B Pynre-Kyrtel. Onienka PyHre.

V. IEPEYEHDB JJUTEPATYPbBI, HEOBXOJIUMOM JJI51 OCBOEHUSI
JUCIHHUIIJIMHBI
4.1. OcHoBHAasl JUTEpaTypa

1. JleGenes, B. . ®yHKIIMOHABHBIN aHAJIN3 U BBRIYUCIIUTEIbHAS MaTEMaTHKA :
yueoHoe mocodue / B. U. Jlebenes. —4-e u3a., nepepad. u gom. — Mocksa : ®U3MaTIIuT,
2005. — 294 c¢. — Pexum gocryma: mo mommucke. —  URL:
https://biblioclub.ru/index.php?page=book&id=68363 (mata oOpareHus:
18.04.2024). — ISBN 5-9221-0092-0. — TeKcT : 371€KTpOHHBI.

2. Psabennkuii, B. C. BBenenue B BBIUUCITUTEIBHYI0 MAaTEMAaTHKY : ydeOHOE
nocobue / B. C. Psbenpkuii. — 3-e usf., ucnp. u aom. — Mocksa : @uzmatiut, 2008. —
285 c. — (DustexoBckuil y4yeOHUMK). — Pexxum poctyma: mo moamucke. — URL:
https://biblioclub.ru/index.php?page=book&id=68380 (mara oOpalieHus:
18.04.2024). — ISBN 978-5-9221-0926-0. — TeKcT : 37K TPOHHBIHA.

4.2. JlonoTHUTEJIbHAS JTUTEPATypa

1. T'wmemytnunoB, P. ®. Yucnennsie wmeTonmpl : yueOHoe mocobue /
P. ®. 'unemytnunos, K. P. Xabubymina ; MuHHCTEpCTBO 00pa3oBaHUs M HAyKd
Poccun, KazaHckuii  HalMOHAIBHBIA  HCCIIEIOBATENIbCKAN  TEXHOJIOTMYECKUM
yHuBepcuteT. — Kaszanp : KazaHCkuii HallMOHANBHBIM  MCCIEAOBATEIbCKUI
texHosoruueckuii yauepcuret (KHUTY), 2018. — 92 c. : un. — PexxuMm poctymna: mo
noamucke. — URL: https://biblioclub.ru/index.php?page=book&id=500887 (mata
oOpamienus: 18.04.2024). — bubmauorp.: c. 88. — ISBN 978-5-7882-2427-5. — Tekcr :

AIEKTPOHHBIN.
2. bamabko, JI. B. Uwmcnenneie meTombl : yuyeOHoe mocobue : [16+] /
JI. B. banabko, A.B. TomunoBa ; CeBepHblii (ApKTHUECKHI) QeaepanbHbIil

yHuBepcuteT uM. M. B. JlomoHocoBa. — ApxaHrenbck : CeBepHbId (ApKTHUECKU)
dbenepanbrbiii yauBepcuteT (CADY), 2014. — 163 c. : cxem., Ta0im., wi. — Pexum
JIOCTYTIA: o MOJITTUCKE. — URL.:
https://biblioclub.ru/index.php?page=book&id=436331 (maTta oOpareHus:
18.04.2024). — ISBN 978-5-261-00962-7. — TeKCT : 3JIEKTPOHHBI.

V. IEPEYEHb PECYPCOB HH®OPMAIIMOHHO-
TEJEKOMMYHUKAIIMOHHOU CETU «MHTEPHET», HEOBXOANMBbIX
JJIA OCBOEHUSA ANCIIUITJIMHBI

Ccbuika Ha
Ne . HaumenoBanue pa3padoTku B
HH(pOopMaLMOHHBIH . JocTynHocTh
1011 3JIEKTPOHHOI popme
pecypc

DNeKTpOHHO-0MOIMOTeYHAs Perucrpanus yepe3
cucrema (3bC) 10001 YHUBEPCUTETCKUIN

1. | http://www.biblioclub.ru VYHuBepcuterckass OuOIMOTEKa | KOMIIBIOTED. B
OHJIAMH TanbpHeHImeM

W H/IMBUTYJIbHBIH



https://biblioclub.ru/index.php?page=book&id=68363
https://biblioclub.ru/index.php?page=book&id=68380
https://biblioclub.ru/index.php?page=book&id=500887
https://biblioclub.ru/index.php?page=book&id=436331

HEOTPaHWYEHHBIN JOCTYI
U3 J1000H TOYKH, B
KOTOPOH UMEETCS TOCTYTI
K cetu MHTEpHET

http://www.exponenta.ru

OO0pazoBaTenbHbBIT
MaTeMaTHUEeCKUH CaMrT,
COAEPKAILIMM MaTeMaTUYECKUe
MaKeThbI TUISE MOJIICPKKU
MIPOBOAMMBIX 3aHSATUH, a TaKXKe
METOAMYECKUE Pa3padOTKU

Heorpanuuennsiit
JOCTYT

https://www.matburo.ru/

CropaBounass uHpoOpManus 10
MaTeMaTH4eCKUM JUCHUILIHHAM

Heorpannuennsiit
JIOCTYM

http://allmath.ru

MaremaTuueckui opTall,
coZlepKallMil pa3fesnbl: BbICIIAs
MAaTeMaTHKa, MpUKIagHas
MaTeMaTuKa, LIKOJIbHAs
MAaTeMaTHKa, OJIMMITHA/THAS
MaTeMaTHKa.

Heorpannuennsiit
JOCTyT

http://www.e.lanbook.com

N3narenncTBO «JIaHb»

Perucrpanus yepes
110001 YHUBEPCUTETCKUI
KOMIIBIOTED. B
JaIbHENIIEM
WHUBUTyaIbHBIN
HEOTPaHUYECHHBIN
nocryt/

9BC «IOpai»

BupryanpHplii 4uTanbHBIA 3all
y4eOHUKOB M Y4eOHBIX MOCOOUit
OT aBTOpPOB W3 BEIYyIIUX BY30B
Poccun 1o  3KOHOMHYECKHM,
IOPUINYECKUM, TYMaHUTapHBIM,
MH)XEHEPHO-TEXHUYECKUM u
€CTECTBEHHO-HAYYHbIM

HaIlpaBJICHUAM n

CIICHHUAJIbHOCTSAM.

biblio-online.ru
Hoctyn nocne
perucTpanuu

VI. COBPEMEHHBIE TPO®ECCUOHAJIBHBIE BA3bI JTAHHBIX
N UTHOOPMAILIMOHHBIE CITPABOYHBIE CUCTEMBI

MaremaTudeckas 0a3a JaHHBIX,
oxBarbiBaromiasg oxoiao 4 000
000 moxymenToB, u3 Oosiee 3

Joctyn cBOOOTHBII

zbmath.org

zbMATH 000 >xypnanoB u 170 000 kHuUr
[0 MaTeMaTHKe, cTaTtuctuke, | JlocTyn cBOOOIHBIM
nH(pOpMaTHKe, dusuxe,
€CTECTBEHHBIM HayKaM
Oduunanbhbit cait http://www.economy.gov.
MunucrepcTBa

SKOHOMHYECKOTO Pa3BUTHUSL
PO

ru

Jloctyn cBOOOTHBII

denepanbHEIIT noptai | IIpoBenenue 9KCIIEPTHO-

A1eP p POBE/L p http://www.beafnd.org
«bIOpO  PKOHOMHYECKOTO | AaHATUTUYECKHUX pabot u
aHaIn3a» MPEAOCTABIICHUE JlocTyn cBOOOTHBIN
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http://www.exponenta.ru/
https://lib.tusur.ru/ru/resursy/bazy-dannyh/ebs-yurayt
https://biblio-online.ru/
https://lib.tusur.ru/ru/resursy/bazy-dannyh/zbmath
https://zbmath.org/
http://www.economy.gov.ru/
http://www.economy.gov.ru/
http://www.beafnd.org/

KOHCYJITAIlAOHHBIX ~ yCIIyT B
o0Jactu SKOHOMHYECKON
MMOJUTUKH.

Vil. JUIEH3UOHHOE U CBOBOJHO PACIIPOCTPAHSAEMOE
INPOI'PAMMHOE OBECIIEYHEHUME
[Ipn peamu3anmu  y4yeOHOW  JUCHUUIUIMHBI TNPUMEHSETCS  CIIEIYyIOUIee

JUIIEH3UOHHOE ¥ CBOOOHO PacCIpOCTpaHsIeMOe MPOTpaMMHOE o0ecIieueHue:
- Microsoft Windows;
- Microsoft Office;
- LibreOffice u mp.

VIll. OBOPYTOBAHUE Y TEXHUYECKHME CPEJCTBA OBYUYEHMS,
HEOBXOJIUMBIE JJIS1 OCYIIECTBJIEHUSI OBPA30BATEJILHOTO
MPOLECCA MO JUCLHUTIIMHE

VYyeOHble 3aHATHS TPOBOJATCS B  AyJUTOPHUAX, YKOMIUIEKTOBAHHBIX
CHEIUATN3UPOBAHHON MeOesbI0, B TOM YHWCJIE CTAI[MOHAPHBIMHU WA MEPEHOCHBIMU
TEXHUYECKUMU CPEICTBAMU O0y4EHHUs (MPOEKTOP, SKPaH, KOMIBIOTEP/HOYTOYK).

CamoctosiTenbHass  paboTa MNPOBOAUTCA B KaOMHETaX, OCHAIEHHBIX
KOMITBIOTEPHOW TE€XHHUKOW C BO3MOYKHOCTBIO MOJKIIOUECHUS K ceTtu «MHTepHeT» n
o0OecriedeHUEM J0CTyIa B DJIEKTPOHHYIO MH(OPMALIMOHHO-00Pa30BaTEIbHYIO CpeLy
YHUBEPCUTETA.
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