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MATEMATHYCCKHUX 3a/1a4

Hanpasienue noaroroBku: 09.03.01 Mudopmarrka v BEIYUCIUTEIbHAS TEXHUKA
Hanpasiennoctsb (mpoduiib): KoMnbroTepHOoe MOJCIMPOBAHNUE U aHATTU3 TAHHBIX

KBamudukamnus (crenenb): OakaiaBp
®opma 00yueHuUs1: OUHas

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

ouHasi popma

OYHO-3a04YHasdA

3ao0uHas popma

dopma
Kype 3
CemecTp/Tpumectp 5
Jleknun 36
JlabopaTopHbIe 3aHATHS —
IIpakTHyeckue (ceMHHAPCKHUE) 3aHATUS 36
B T. 4. IPAKTHYECKAs MOAT0TOBKA 2
. 3auer ¢
®opma(bl) MPOMEKYTOYHOM aTTECTALUN .
OlICHKOM
KonTtpoJas -
Hubie popmbl padoThl —
CamocrositeibHast padora 72

Bcero uacos: 144

TpynoeMkocTh: 4 3a4eTHBIX eINHHUIBI.

Pa3paboTunk pabodeil mporpaMMsi:

kanouoam usuxo-mamemamuyeckux Hayx, ooyenm K.C. Eneuxux




|. 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
peanuzanuu  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 Bcero | Aynuropnbie 3anatus | Cam.
n/n pao.
JIK I3 Jb
Pasnen 1. IlpsaMble MeTOoabl pelIeHHSA
cucreM JuHelHbIX ypaBHeHui (CJIAY) 24 6 6 12




Tema 1. IlocraHoBka 3agauvl O pEUICHUH
CJIAY. Yucno oOyCIOBICHHOCTH MAaTpPHII.
Pemenue mpocreimux CJIAY.

Tema 2. Teopema o LDR-paznoxenun
MaTpHUIIbI, UCIIOIb30BAaHUE PA3NIOKEHUS U €ro
Momubukammii g pemenus CJIAY.
Anroput™m  LU-pasnoxenuss ¢ BbIOOpOM
BEYIIETO HJIEMEHTA.

Tema 3. QR-pasznokeHue MaTpuilbl U €ro
ucrions3zoBanue s pemenus  CJIAY.
Marpuipl  OTpa)K€HMsi M WX CBOMCTBA.
Martpunsl BpaiieHuss U ux cBoicTBa. QR-
pa3yioKEHUE C MOMOIIbK) OPTOTOHAIBHBIX
Marpull (MaTpull BpalleHUs U MaTpHIl
orpaxkeHus) s pemenus CJIAY

Pasnen 2. MHrepanuoHHble  MeTOAbI
pewmenust CJIAY

30

18

Tema 4. Ob6mas XapaKTepUCTUKA
UTEpallMOHHBIX MeTooB pewmeHuss CJIAY
Meroa npoctoil urepauuun pemenus CIIAY.
Teopema 0  CXOOMMOCTM M  OIIEHKA
MOTPEIIHOCTH.

10

Tema 5. Momudukanuum MeTona HTEpalUu:
MeTOoJ 3erens, MeTol penakcauuu. Teopembl
0 CXOJMMOCTHU METOJ1a 3ehaesl.

10

Tema 6. Teopema 0  CXOZUMOCTH
CTAllMOHAPHBIX WUTEPAllMOHHBIX MeToAoB. Ee
MPUMEHEHUE B YaCTHBIX cCiy4asx. Merox
Puuapacona pewenuss CJIAY I'pagueHTHBII
meron penienusi CJIAY.

10

Pazgen 3. YucjaeHHbIe MeTOAbI
aNNpoKCUMALMH TAOJUYHBIX QYHKIIUIA

48

12

12

24

Tema 7. IlocraHOBKa 3a1a4M O pEUICHUU O
NpUOINKEHUN TaOJIMYHBIX (GYyHKIMHA.
CymiecTBoBaHUE u €ITUHCTBEHHOCTD
MHTEPHOJAIMOHHOTO nosinHoMa. CX0AUMOCTh
WHTEPHOJSIIMOHHOTO MPOoIecca.

10

Tema 8. HHTepnossLMOHHBIA IOJIMHOM B
dbopme Jlarpamxka u B ¢opme HproToHa.
OneHka NOrpenIHOCTH HMHTEPHOJISALMOHHOTO
ITOJIMHOMA.

14

Tema 9. HMHTEpHONALMOHHBIA TOJUHOM C
y3namMu  moauHOMOB  YeOwimeBa.  Meton
HaUMEHBIIMX  KBAJIpaToB  MpPUOIMKEHUS
TaOJIUYHBIX QYHKITHH.

10

10

Tema 10. Ilonsarue 0 craiHax.
HNuTepnonsimonHbie CIIaHEI TIEPBOTO
nopsaka. MHTepnonupoBanne KyOMYeCKUMU
CIUTaiHaAMH. EcrecTBeHHBIN
MHTEPHOJISIIIMOHHBIN KyOHMUEeCKHil CIIaiH, ero

14

4




MHHHMAJIbHBIC CBOMCTB. TaOJIMYHBIX

(GYHKIMH.

Paznen 4. YuciieHHbIe MeETOABI pelICHHS
3agaun Komm  gisi  0OBIKHOBEHHBIX
auddepenunanbubix ypasHenuii (OY)

42

12

12

18

11

Tema 11. IlocTaHoBKa 3amauul O YHCICHHOM
pewennn OJ1Y. IloHsATHE O CXOOUMOCTH U
YCTOMYMBOCTH METOJIOB YUCIIEHHOT'O PEIICHUS
ONY. OOmas XapakTepUCTHKAa METOIOB
PyHre-KyTThl.

14

12

Tema 12. Mertonst Pynre-Kyrrer 2-oro
nopsiika, BBIBOJ oOmiel (opMyiiel, YyacTHbIE
ciyyan OneHKa MOrpeHIHOCTH  METO/0B
PyHnre-KyTThl.

14

13

Tema 13. MeToasl KOHTPOJIS JIOKAJIbHOM
BBIYMCIIUTENILHON MOTPEIIHOCTH MIPU PEIICHUT

OJIY.

10

3auem c oyemnkoti

HUmoeo 3a 5 cemecmp

144

36

36

72

HUTOIO:

144

36

36

72

OuHo-3204Hast popma 00yUeHHS He peaTn3yeTcst
3aouHast popma 00yueHHs He peau3yercs

JTUCHUTIJIMHE

Tekymias arrectanus NpOBOAUTCS B (OpME KOHTPOJIBHOU PabOTHI.

TunoBbie BApHAHTHI KOHTPOJILHBIX PadoT
Konmponvnas paboma Nel

1. Bpbluucnuth 3HayeHWe QYHKIMM © W €€ HpeleibHble aOCONIOTHYIO U
OTHOCUTENIbHYIO TMOTPEIIHOCTH, €CIM HW3BECTHBI IMOTPEUIHOCTU €€ apryMeHToB. Haiitu
KOJINYECTBO BEPHBIX 3HAYANMX HU(DP GYHKIUH # (B IIUPOKOM U y3KOM cMbIcie). [lapameTpsl

mu K 3amansl TouHO. JlaHHBIE OpaTh U3 TAOIUIIEL.

No u X y ml| k
1 msim( 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. Omnpenenuth KOPHH ypaBHEHHS Tpaduuecku W YTOYHUTh OJWH U3 HUX
UTEpaAIMOHHBIMU METOJaMU (METOJOM JeJICHUs OTpe3Ka IoroiaM, MeTogoM HploToHa,

METOJIOM MPOCTON uTepanuu) ¢ TouHoctsro 0,01:

. X +2x+2=0

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

3. Pemuts cucteMy ypaBHeHHH MeToaoM ['aycca mim oOpaTHOM MaTpHILIbL:

5

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




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 ypaBHEHHUN METOJOM MPOTOHKHU (MJIM UTEPAMMOHHBIM METOJIOM 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 MOTMHOMBI Jlarpanxka u HproTOHa MO 33 aHHBIM
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=02

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. TTocranoBka 3agauu o pemenun CJIAY. Pemenne npocreimux CJIAY

2. IlonsaTue o yncne o0yCIOBIEHHOCTH MaTPULIbI

3. Pemenue CJIAY meromamu, OCHOBAaHHBIMH Ha TPHUAHTYJISAIIUU MATPHUILIbI
cuctembl. Teopema o LDR-paznoxennun. LU-paznoxenue st pemenuss CJIAY
o011ero BUjA.

4. LDLT- pa3noxkeHue ajisi CUMMETPUYHOM MaTpuilbl. MeTon KBaApaTHOTO
kopHs pemeHust CJIAY 115 cCMMMETpUYHON MAaTPHUILIBI

5. Metoasl pemienus CJIAY, ocHoBaHHbIe Ha QR-pa3znokeHun

6. QR-pazyioxkeHne ¢ UCTOIB30BAHUEM OPTOTOHAIBHBIX MATPUIl OTPAKECHUS U
BpallCHUS.

7. Meton optoronanu3anuu pemieans CJIAY ais maTpuiibl 001ero Buaa

8. XapakTepuCTUKa UTEPALTMOHHBIX METOJIOB pemeHus CJIAY

9. Meton mpocteix urepanui pemenus CIIAY. Teopema 0 CXOAMMOCTH.
OneHkKa NOTrpeHOCTH.

10. HeoOxoaumble U JOCTAaTOYHBIE YCIOBHUS CXOJUMOCTH METOJa IMPOCTHIX
utepauuii pemenus CJIAY

11. Momudukanuu metona urepanuii pemenus CJIAY (anroputmel Metona
3eitens, MeTo/1a petaKcaluu.)

12. Teopema 0 CXOOUMOCTHU U OLIEHKA MOTPEIHOCTU METOoAa 3eiiaens.

13. IlpuMeHeHHE TEOpPEMBI O CXOAUMOCTH CTAllMOHAPHBIX HUTEPALMOHHBIX
npoueccoB s pemeHuss CIIAY ¢ cuMMETpUYHON MOJOKUTEIBHO-ONPEAEICHHON
MAaTpPULEH.

14. I'pannenTHseiil MmeTox pemenust CJIAY.

15. ITocTanoBKa 3a/1a4 O MPUOJIMKEHUN TAOJIUYHBIX (DYHKIIHIA

16. CyuiecTBOBaHME Y €IMHCTBEHHOCTh MHTEPIIOJIAIIMOHHOTO TOJIMHOMA

17. UnTepnonsiunoHHbli noauHoM B popme HetoToHa u B popme Jlarpanxa

18. KoHeuHbIE pa3HOCTH U PAa3[EJEHHBIE PA3HOCTH U UX HCIIOJIb30BaHUE IJIS
MPEeCTaBICHUS] THTEPIOJISIITUOHHOTO TTOJIMHOMA.

19. Ornenka morpenrHoCTH HHTEPIIOJISIITMOHHOTO MoTMHOMA B (popme Jlarpanxa

20. HTepnOoISAIMOHHBIN MTOJTMHOM C YEOBIIIIEBCKUMU y3JIaMH

21. Ilpubnmxenne TabIUYHBIX QYHKIIMA METOJOM HAUMEHBIIINX KBAAPATOB

22. llonstue o crutaitHax. MHTEpHOIALMOHHBIE CIUIAMHBI IEPBOTO MOPSIKA

7



23. MuTepnonupoBaHue KyOMUYeCKUMU CIUIaiHAMH.

24. EctecTBeHHBIN KyOUUYeCKHUH CIIJIaiiH, er0 MUHUMU3UPYIOIITHNE CBOMCTRA.

25. ITocTtanoBka 3amaun uncieHHoro pemenus O/Y.

26. BeruncnutenbHas cxema i pemeHus OJ1Y: cXoauMocTh U yCTOMYUBOCTD
27. Metoapl Pynre-KyTtel. O011as xapakTepucTrKa.

28. Metoapl Pynre-KyTthl 2-oro mopsiaka. O6mas dhopmyia.

29. YactHeie ciaydyan Meto10B PyHre-KyTTel 2-0ro nopsiaka.

30. [IpakTuyeckoe ucnonb3oBanue MeTo10B Pynre-KyTtel. Onienka Pynre.

IV. MEPEYEHDB JUTEPATYPBI, HEOBXOJUMOMH 1JIs1 OCBOEHUA
JAUCHUIIJIMHBI
4.1. OcHoBHas JuTEpaTypa

1. OpemkoBa, M. H. UnciieHHbIE METOBI : TEOPUS U AITOPUTMBI : Y4eOHOE
nocobue : [16+] / M. H. OpemxoBa ; CeBepHblli (ApkTUueckuil) (enepaabHbIN
yHuBepcuteT uM. M. B. JlomoHocoBa. — Apxanrenbck : CeBepHbId (ApKTHUECKU)
dbenepanbubiii yauuBepcutet (CADY), 2015. — 120 c. : cxem., Taba. — Pexxum goctyna:
no moamucke. — URL: https://biblioclub.ru/index.php?page=book&id=436397 (mata
obopamenus: 18.04.2024). — bubmuorp. B kH. — ISBN 978-5-261-01040-1. — Tekcr :
AJIEKTPOHHBIM.

2. ®opmanes, B. ®. Yucnennsie MmeToibl : yueObHuK : [16+] / B. @. dopmarnes,
J1. JI. PeBuznukoB. — MockBa : @®usmatiaut, 2006. — 399 c. — Pexum npocryna: 1o
nognucke. — URL: https://biblioclub.ru/index.php?page=book&id=69333 (mara
ooparnienus: 18.04.2024). — ISBN 5-9221-0479-9. — Tekcr : 3J€KTPOHHBIIA.

4.2. lonoJiHUTEIbHASI JJUTEpATypa

1. T'mnemytnunoB, P. ®. Yucnennsie wmetonpl : yudeOHoe mocobue /
P. ®. I'mnemytaunoB, K. P. XabuOymivna ; MuHHCTEpCTBO 00pa3oBaHUs M HAyKu
Poccun, Kazanckuii HalMOHAJBHBIA  HMCCJICAOBATCILCKUNA  TEXHOJIOTUUYCCKHU
yHuBepcureT. — Kazanp : KazaHCKkHMl HallMOHAJIBHBIA — MCCIIEIOBATEIbCKUN
texHonoruueckuit yausepcuretr (KHUTY), 2018. — 92 c. : un. — Pexxum moctyna: 1o
noanucke. — URL: https://biblioclub.ru/index.php?page=book&id=500887 (nata
obparnienus: 18.04.2024). — bubsmorp.: ¢. 88. — ISBN 978-5-7882-2427-5. — Tekcr :
AIEKTPOHHBIN.

2. banmabko, JI. B. Ywucnennsie MeTompl : ydeOHoe mocobue : [16+] /
JI. B. banabko, A.B. TomunoBa ; CeBepHblii (ApKTHUECKHI) (eaepanbHbIil
yauBepcuteT uM. M. B. JlomoHocoBa. — Apxanrensck : CeBepHbIid (APKTHUECKU)
dbenepanpubiii yauBepcuter (CADY), 2014. — 163 c. : cxem., Tabiu., ui. — Pexum
JIOCTYIIA: 10 TTOJIITHCKE. — URL:
https://biblioclub.ru/index.php?page=book&id=436331 (mata oOpaIeHus:
18.04.2024). — ISBN 978-5-261-00962-7. — TeKCT : 3J€KTPOHHBIH.

V. HEPEYEHb PECYPCOB HH®OPMAIIMOHHO-
TEJEKOMMYHUKAIIMOHHOU CETU «MHTEPHET», HEOBXOANMBbIX
JJIA OCBOEHUA JTUCIIUITJINHBI
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CcbliIka Ha

Ne . HaumenoBanue pa3padoTku B
- HH(pOopMaLMOHHBIN ICKTPOHHOH (opMe JocTynHoCcTh
pecypc
DNeKTPOHHO-OMOIMOTeUHAS Perucrparnus yepes
cucrema (3bC) 1100011 YHUBEPCUTETCKUI
YHuBepcurerckas OuOIMOTEKa | KOMIIBIOTED. B
OHJIAlH JaJpHENIEM
1. | http://www.biblioclub.ru WHIUBUIYaTbHbIH
HEOTPaHUYEHHBIN JJOCTYM
u3 000H TOYKH, B
KOTOPO UMeeTCs JOCTYM
K cetu MHTEpHET
O0pa3zoBarenbHbIi Heorpannuennsrit
MaTeMaTUYeCKHUI CalT, | JOCTYyII
2 http://www.exponenta.ru COAEPKAILIMM MaTeMaTUYECKUe
MaKeThbI TUISE MOJIICPKKU
IIPOBOJAMMBIX 3aHSATUH, a TaKXKe
METOJIMYEeCKHE pa3paboTKu
3 https://www.matburo.ru/ CropaBounass wuHpopmanus 10 | HeorpanudeHHbIH
MaTEeMaTHYECKUM JUCIUILUIMHAM | JIOCTYII
Maremarnueckuit noprail, | HeorpannueHHb1i
COJIep>KalllNii pa3/ienbl: BbICIIAS | TOCTYII
MaTeMaTHKa, MIpUKJIaHAs
4 | http://allmath.ru MaTeMaTHKa, HIKOJIbHAsI
MaTeMaTHKa, OJIUMIINA/IHAS
MaTeMaTHKa.
N3parensctBO «Jlanb» Perucrpanus yepes
110001 YHUBEPCUTETCKUI
http://www.e.lanbook.com KOMUBIOTED- B
5 nanbHEHIeEM
WHAUBUIYaIbHBIN
HEOIPaHUYEHHBIN
nocryn/
BupryanbHbiii uutaneHbiii  3an | biblio-online.ru
y4eOHUKOB M y4eOHbIX nocobuit | Jloctyn mocne
OT aBTOPOB W3 BEIYIIUX BY30B | pErHCTpaluu
Poccun mo 3kOHOMHYECKHM,
6 | ObC «IOpaiit» IOPUANYECKUM, T'YMaHUTapHBIM,
MHXEHEPHO-TEXHUYECKUM u
€CTECTBEHHO-HAYYHBIM
HampaBlICHUSM u
CHEIHAIbHOCTSIM.

VI. COBPEMEHHBIE TPO®ECCUOHAJIBHBIE BA3bI JTAHHBIX

N UTHOOPMAIIMOHHBIE CITPABOYHBIE CUCTEMBI

zbMATH

Marematndeckas 0a3a JaHHBIX,
oxBaThIBaromas okojo 4 000
000 moxymenToB, u3 Oosiee 3
000 xypnanoB u 170 000 xkuur
[0 MaTeMaTHUKE, CTAaTHCTHKE,

Jloctym cBOOOTHBII

zbmath.org

JlocTyn cBOOOHBIN



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/

nHpopMaTuke, busuke,
€CTECTBCHHBIM HayKaM
OduumanbHbii cauT http://www.economy.gov.
2 MunucrepcerBa
SKOHOMHYECKOTO Pa3BUTHS u
PO Jloctyn cBOOOTHBII
IIpoBencHue JKCIEPTHO-
. aHAJUTUYECKUX paboT 51
®denepanbHbII rnopran )
MIPEIOCTABIICHUE http://www.beafnd.org
3 «BOpo  IKOHOMHYECKOTO
KOHCYJITAIlAOHHBIX ~ yCIIyT B .
aHaIu3a» .. | JocTyn cBOOOTHBIM
obactu SKOHOMHYECKOH
TTOJINTHKM.

VII. JUOEH3UMOHHOE U CBOBO/IHO PACITPOCTPAHAEMOE
IHPOI'PAMMHOE OBECIIEHEHUME
[Ipn peamu3anu y4yeOHOW JUCUUIUIMHBI INPUMEHSETCS  CIIEAYyIOUIee
JUIIEH3UOHHOE U CBOOOHO PACIpOCTpaHsIeMOe IPOrpaMMHOE 0OecTIeUeHHE:
- Microsoft Windows;
- Microsoft Office;
- LibreOffice u np.

VIIl. OBOPYJAOBAHUE U TEXHUYECKHUE CPEICTBA OBYUEHMUSI,
HEOBXOJIUMBIE JISA OCYIECTBJIEHUSA OBPASOBATEJIBHOT'O
MMPOLHECCA IO JUCHUIIVIMHE

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

CamocrosiTennbHasi paboTa TPOBOAUTCS B  KaOWHETaX, OCHAIICHHBIX
KOMITBIOTEPHOW TEXHHUKOW C BO3MOKHOCTBIO MOJKIIOUECHUs K cetu «VHTepHeT» u
o0ecrieuyeHrneM JIOCTyMa B DJIEKTPOHHYI0 MH(POPMAIMOHHO-00Pa30BaTEIbHYIO CPEIy
YHUBEPCHUTETA.
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