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Pa3paborunk(u) paboueii mporpaMMmel: kauo. ¢h.-m. Hayk, doyenm K.C. Eneyxux




|. OPTAHU3AIIMOHHO-METOIMYECKUIA PA3JIEJI

Henb n3yvyenuss nucuumiaunebl: Lensto npenonaBanus nucuuiuinabl «uddepennnans-
HbIE€ YPAaBHEHUS» SBJSIETCS CO3JIaHHE IIEIOCTHOTO MPECTAaBIEHUs O PeAMETe U MeToax olIien
TEOpUU OOBIKHOBEHHBIX JU((EepEeHIINAIBHBIX YPABHEHNUH, pACCMOTPEHUE METOI0B UHTETPUPOBA-
HUsl HanOoJsiee BaXKHBIX B TEOPETUYECKOM OTHOIIEHUU M YAaCTO BCTPEYAIOIIMXCS B MPUIOKEHUAX
TUNOB JU(PEpEeHINATbHBIX YPaBHEHHH.
3agauyu M3y4eHHs JMCUHUIIMHBI:
- PACKpBITh CTyJI€HTaM 3HaueHue TudpepeHInanbHbIX YPAaBHEHUN B U3YUEHHE OKPYKAIOIIETO
MUpa;
- O3HAaKOMUTB CTYJICHTOB C TEOPEMAMH CYIIECTBOBAHMS M €AMHCTBEHHOCTH PEIICHUN IS pa3jIny-
HBIX TUIOB JU(pepeHnaIbHbIX YPAaBHEHU;
- I3Y4YUTh METO/Ibl PELICHNS YPAaBHEHHI IIEPBOT0 NOPAIKA, INHEWHBIX YPABHEHUN U CUCTEM
YpPaBHEHUI;
- HAy4UTh HAXOAUTh penieHus 3a1a4ynu Koy 1 ypaBHEHUs ¢ YaCTHBIMU IIPOM3BOJHBIMH IIEp-
BOT'O MOPSIAKA;
- U3YYHUTh METObI PEIICHUS KPAaeBbIX 337a4 U CIIOCOObI HaX0XACHUs PyHKIMU | 'puHa;
- 03HAKOMUTB CTYJIEHTOB C OCHOBHBIMH ITOJIOKEHUSAMHU TEOPUH YCTONYHUBOCTH;
- pa3BUBATh YMEHUS CAMOCTOSATEIBHONU PabOThl ¢ yUeOHBIMH TOCOOUAMHU U JPYroi MaTeMaTHyde-
CKOM JIUTEPATypPO.

Mecto nucuumimnsl B cTpyktype OIIOIL: peanusyetcs B pamkax 0a30Boi (00s13aTeNb-
HOIT) yactu 6710Kka b1. Jluciumauael (MOTyIN).

Ili1anupyembie pe3yabTaThl 00y4eHHUs 10 AUCIHUILINHE!
IInanupyemble pe3yJbTaThl 00y4e-

Kon NHaukaTopbl J0CTHAKEHUS st
KOMIIETEeHINH KOMIeTeHIIN U
B 10 JMCHUILINHE
3HaTh: 3Haer:
- (haKThI, KOHIETIIINY, IPUHIIMIILI TEO- | - OCHOBHI Teopru AudhepeHIaIbHbLY
puii, CBA3aHHBIE C IPUKIIAHON MaTeMa-| ypaBHEHUH;
TUKOHM 1 HHH)OPMATHKOM;
OIIK-1 _
Ymern: Ymeer:
Crnioco0eH NpUMEHSTH
- pa3pabaThIBaTh AITOPUTMBI, BBIYUCIIH-| - IPUMEHSTH TEOPETHUECKUE 3HAHUS
(dbyHIaMeHTaIbHbIE
TEJIbHBIE MOJICIIH M MOJIEJIN JaHHBIX AJ1s1| 10 AuddepeHInanbHbIM
3HAHUA, MOTyYeHHBIE

PCeHICHUA HAYYHO-UCCICA0BATCIbCKUX YpaBHCHUSAM B OIIMCaHUU ITPOLICCCOB Y

B 00JIaCTH MaTeMAaTH-

3ajad; SIBIICHUH B pa3IMUHBIX
yeckux u (WIH) ecrte-
00JIaCTSAX 3HAHMS,
CTBEHHBIX HAyK, M HC-
Baanern: Baapneer:

I10JIB30BaTh UX B IIPO-

N - MaTepuanoM auddepeHIHaIbHBIX
(dbeccroHanbHON  Jiesi- p nudpeperi

ypaBHEHUH Ha YPOBHE, MTO3BOJISIONIEM

- HaBBIKaMU NIPUMEHEHUS MaTeMaTH4e-
CKOI'O arapara JUisl peleHus] Hay4HO-

TEBHOCTH
HCCIIEI0BATENbCKUX 3a1au. (hopMynHMpOBaTh U pelaTh 3aJauu,
BO3HHKAIOIIUE B IPAKTUUECKON J1esi-
TEJIHHOCTH, TpeOyromue yriryOIeHHbIX
po(heCCHOHAIbHBIX 3HAHUH;
OIIK-3 3HaTh: 3naer:

Crnioco0eH npUMEHSThH
u  MOIU(pUIUPOBATH
MaTeMaTHYeCKHE MO-
JICITU JUTS PEIICHUS 3a-

- OCHOBBEI ,I[HCKpCTHOﬁ MaTC€MaTHUKH,
YHUCJICHHBIX METOOOB, TCOPHUH BEPO-
SITHOCTEH M MaTeMaTHYCCKOM CTaTH-
CTUKHU, MCTOAbI OIITHUMU3AllUH U OII-
TUMAJIBHOI'O YIIPABJICHUS,

- MeTO/Ibl perteHus 3agaun Komm st
YpaBHEHUS TIEPBOTO MOpsaKa B Oa-
HaXOBOM IPOCTPAHCTBE,;

- TEXHOJIOTHYECKUE mpueMbl audde-
PCHIIMATLHOTO WCUHUCIICHUS,
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nad B oOjactu Tpo-
(dheccronanpHOM Aes-
TEIBLHOCTH

JeKalue B OCHOBE ITOCTPOCHUS
pa3IUYHBIX MOJIENIEH,;

YMeTh:
- aJanTUPOBATh CTAHJAPTHHIE MaTeMa-
THYECKHE MOACITH K PEIICHUIO KOH-

Ymeet:
- aJJanTUPOBATh CTaHAAPTHBIC MaTe-
MAaTHYECKHE MOJIETH K PEIICHHIO

MOJCIIUPOBaHUA 10 TEMAaTUKE

KPETHBIX  HAy4YHO-HCCIIEIOBATENb- KOHKPETHBIX Hay4YHO-HCCIIeI0Ba-
CKHX 3a/a4; TEIbCKHUX 3a7a4;
- YMETh MIPUMEHSTH CBOWCTBA OIepa-
TOPOB TSI OTIPENEIICHUS Pa3peIn-
MOCTH YPaBHEHHUH, 3alTMCAHHBIX B
orepaTopHOU (Gopme.
Baagern: Baapeer:
- METOJAMHU MaTeEMaTHIECKOTO, HH- - marepuaiioMm udGepeHIIUATBHBIX
(hopMaMOHHOTO ¥ HIMUTALIUOHHOTO ypaBHEHUI Ha YPOBHE,

HO3BOJISIIOIIEM  (DOPMYJIMPOBaTh H
peliaTth 3aJayd, BO3HHKAIOLIME B
Xo0J1e yueOHO¥ AeATeIBHOCTH T10 TIpe-
0/1aBaeMbIM npeaMeTam, a
TaK)Ke B MPAKTUYECKOH eATENbHO-
cTH, TpeOylomue  yriyOJIeHHBIX
po(heCCHOHAIbHBIX 3HAHUM;

C YKazaHHuEM KOJINYECTBA YaC0B, BLIICJICHHBIX HA KOHTAKTHYIO paﬁoTy oﬁyqamnmxm

Il. COAEP’ KAHUE U OFBEM JUCIUIIJIMHBI

¢ mpenoaasartesieM (10 BUIaM Y4eOHBIX 3aHATHIA) M HA CAMOCTOATEIBLHYI0 PadoTy

Ounas popma o0yueHust

AyauTOpHBbIE 3aHATHUS Cam.
Ne n/m HaumeHoBaHuUe pa31esiOB U TeM Bcero
JK 113 Jb pao.

Paznen 1. InddepennnaibHbie ypasp- 32 8 8 16
HeHMsI IEPBOro NMopsiaKa.
Tema 1. VYpaBHeHHUs nepBOro NoOpsIKa,

1. pa3pelieHHbIe OTHOCUTENBHO MPOU3BO/I- 16 4 4 8
HOHI
Tema 2. YpaBHEHUS IEPBOTO MOPSIKA, HE

2. pa3pemnieHHbIe OTHOCUTENBHO MPOU3BO/I- 16 4 4 8
HOM
Pa3nen 2. JuddepennuaibHbie ypaBHe- 40 10 10 20
HHUSl BBICIIHX MOPSIIKOB.
Tema 3. OCHOBHBIE TIOHATHS U OTIpEIeTIe-

3 HUSL TCOPUH yPABHEHMUI BBICIIMX NOPSTL- 20 5 5 10
koB. Jluneitnsle onHopoansie auddepen-
HUaIbHBIC YPAaBHEHHSI BTOPOTO MOPSIKA.
Tema 4. Jluneiiasie HEOAHOPOIHBIE TU(D-

4. (depennmanpabie ypaBaeHus. CTpyKTypa 20 5 5 10
0OILIEro pereHus.
3auem
Hroro 3a 4-ii cemecTp 72 18 18 36
Pa3pnen 3. KpaeBble 3a1aun 50 6 12 32




Tema 5. I[TocTaHOBKa KpaeBbIX 3a7a4. Tpu- 22 2 4 16
BHUAJILHOE U HETPUBHAIBLHOC PEIICHMS.

6. Tema 6. HeonHopoaHas kpacBas 3aj1ay4a. 28 4 8 16
3agaun Ha COOCTBEHHBIE 3HAYEHMS.
Paznen 4. Cucremsl nuddepenuualib- 847 12 24 487
HBIX YpaBHeHUit ' '

7 Tema 7. CucreMsl O6LIKHOBUCHHI>IX - 28 4 8 16
(hepeHIUANBHBIX YPaBHEHUIH

8 Tema 8. Cuctemsl JMHEAHBIX nuddepen- 28 4 8 16
[MATBHBIX ypaBHEHUI

9. Tema 9. DneMeHTHI TEOPUH YCTONUYHUBOCTH 28,7 4 8 16,7
Kontpons 9
DKzamen 0,3
Hroro 3a 5-ii cemecTp 144 18 36 80,7
HTroro 216 36 54 116,7

OuHo-3a04yHasi popma o0yueHus (He peaar3yercs)
3aouHasi popma oOyueHus (He peausyeTcs)

I11. OEHOYHBIE MATEPUAJIBI 1151 IPOBEJEHUSA TEKYIIEN U
IMPOMEXKXKYTOYHOU ATTECTAIIIMN OBYYAIOIIIUXCH 11O INCHUITJIMHE

Tekymias artectanus MpoBOAUTCS B GopMe KOHTPOIBHOM paboThl, TecTa, pedepara, TBOp-
YECKOro 3aJaHus, Keica u JIp.

TecToBbIii BApHAHT KOHTPOJILHOM padoThI (4 cemecTp)
Obpaszey eapuanma mecmogozo KOHMpPOns

3amanus BapuaHTbl 0TBETOB
Nel. YcranoBuTe, Kakas U3 JaHHBIX (QYHKIHMIL sBISETCs peme-| 1.y = Ce*+Cre ™+ 2e*

HUEeM TUQQepeHINATEHOTO YPaBHCHUS y" —-y= 6€2X 2.y=Ce*+Ce ™+ e2x
3.y=Ce*+Ce ™ —2e*
4. y=Ce* +Ce* —e*
Ne2. Onpenenure Tin quddepeHIaTLHOTO YPaBHEHHS 1. JIuneiinoe ypaBHEeHHE

yr +y= 2Xy3 2. OHOPOIHOE YPAaBHEHHE
3. YpaBHeHHE ¢ pa3IessIIoUMMHUCS IePEeMEHHBIMU
4. YpaBuenne bepHymm

Ne3. Onpenenure, Kakyro MOJICTAHOBKY MOXHO UCTIONB30BaTh | 1. y=uv 2. y=ux
JUIS pELICHUS] ypaBHEHUS . .y
3. y'=p(x 4, U=SIh—=
y=YisinY y'=p(x) <
X X

Ne4. Haifnute obrmiee perieHue ypaBHEHHUS

1
1L.y=x"+C 2 y=Cx’+=
X’y —2xy =0 y y=Cx+y

3.y:x2—9 4.y=Cx2
X




NeS. Haiinure yactHOE pelieHne ypaBHEHUS 1.y =tgx+ g lox
ycos’x+y=tgx, y(0)=0 o

2. y=tgx—-1+e™®

3. y=-tgx+1+e™

4.y =tgx—1+e¥

Ne6. Haiinute 3Hauenne C 4aCTHOTO pellIeHHs ypaBHEHUS 1.C=0
2.C=1
(y + 4/ X% + y2 }jX - xdy = 0, npoxopsmero uepes 3 g=-1
TOYKY (1,0). 4, C=2
Ne7. Haiinnre muddepeHnuaibHoe ypaBHEHHE CEMEUCTBA 1. — X%+ y2 +2xyy'=0

KPHBBIX — y2 =Cx 2 x2 4 yz _2nyr -0

3. —x*+y*—=2xyy'=0
4. X2 +y*+2xyy' =0

TunoBoil BApHAHT KOHTPOJILHOM padoThl (5 cemecTp)
1. Haiitu o6mee pemenne ypasaenus y'-3y/+3y-y=2¢*,
2. Tloctpouts ¢pynkuuio I'puna ans kpaesoit 3amaun y'-2y'=f(x), y(0)=1, y/(1)=0.

3. PewmnTh cuctemMbl ypaBHEHHI:

OIX—3x+ %:L

R dt xy . dx _dy  dz
y:7x—3y dy _t COSY COSX COSXCOSY
dt dt  x?

IIpumepHas Tematuka pedeparon

1. Pemenue ypaBHEHUH, CBOAAIIUXCS K YPABHEHUAM C Pa3ACISIOIMIUMHUCS MEPEMEHHBIMH.
OpnHOpoIHbIE YpaBHEHUS NIEPBOTO MOPSIAKA.

3. H3ydenue MeTosa BapHaluy NOCTOSTHHBIX U €T0 MPUMEHEHHUE JIJIsl pEHICHNUS JTIMHEHHBIX
YPaBHEHUH MEPBOTO MOPSIKA.

Pemenne ypaBHenuit meronom M.beprysm.

Ypasuenus S.bepnyiu.

no

ok

6. [lpuBeneHue ypaBHEHUMN K ypaBHEHHSIM B MOJHBIX AU depeHinanax ¢ moMOIIbi0 HHTEPU-

PYIOLIUX MHOXUTEJEH.

7. V3yueHue NoJACTAaHOBOK JJIsl UHTETPUPOBAHUS YPABHEHMM, OMYCKAIOIIMX TOHUKEHUE T10-

psaKa.
8. Pemenue oTHOPOAHBIX IMHEWHBIX YPABHEHU C TOCTOSHHBIMU KO3 dUIIUEHTAMU.



9. Pemenune HEOTHOPOAHBIX JIMHEHHBIX YPABHEHHI C TTIOCTOSHHBIMHU KO3 PUITUEHTAMU | TIpa-
BOI 4acCThIO CIIELUAIBLHOTO BU/IA.

10. Pemenue cuctem TUHEHHBIX AU PEpeHIINATBHBIX YPaBHEHUN MTEPBOTO MOPSAKA.

11. Metons! uccienoBanus cucteM audPepeHinaibHbIX ypaBHEHUN Ha YCTOMUYUBOCTH pellie-
HUH.

[IpomexxyTouHas arrecTanusi oOy4aronuxcsi OCyIIecTBIsETCS B popMe 3ayeTa B 4

CEMCCTPC U DK3aMCHA B 5 CEMCECTPC C UCIIOJIB30BAHUCM CIICAYIOIINX OICHOYHBIX MAaTCpHaA-

JIOB

RBO©oOo~NoO kWD

15.
16.
17.
18.
19.

20.
21.

22.
23.
24,

25.

26.

0.
1.
12.
13.
14.

Bonpocsl k 3a4ery
(4 cemecTp, ouHasi popMa 00yUeHH)

[Tonsitue 00 0ObIKHOBEHHOM Au((PepeHIaIbHOM ypaBHEHUU TEPBOTO MOPSAKA, pa3pe-
IIEHHOM OTHOCHUTEJIBHO ITPOU3BOJHOM, U €r0 PEIICHHH.

3anaun, npuBoAsmue K nuddepeHmaibHbIM YpaBHEHHUSIM.

[Tone HanpaBneHuii ypaBHEHUs [IEPBOTO MOPSIKA.

3amaua Komm. Ocoboe perieHue.

VYpaBHeHue, HE cojiepKaliee MICKOMOM (yHKITUH.

YpaBHeHUe, HE coJeprKallee HE3aBUCUMOM IIEPEMEHHOIA.

VYpaBHEHHUS C pa3ACIAIONIMMUCS IEPEMEHHBIMHU.

Opnnoponublie nuddepeHnranbHble ypaBHEHHsI IEPBOTO TOPSIKA.

Pemenne nuHENHBIX ypaBHEHUH MEPBOTro Nopsiaka merogomM M. bepuyinu.

Pemenne nuHENHBIX ypaBHEHUH MIEPBOTO MOPAIKA METOOM Jlarpanxka.

VYpaBHeHHe B MONMHBIX AU]PepeHnnanax.

NHTErpupyrommi MHOKHUTEND.

Ypasuenue S.bepryiun.

VYpaBHeHHs MEPBOIO MOPsi/iKa, Hepa3pelIeHHbIE OTHOCUTENIBHO MPOU3BOIHON (OCHOBHBIE
MOHSTHSI, yPABHEHHE 71-HOU CTENEHU).

Henonnsie ypaBHEHHUS.

VYpasuenus Jlarpanxa u Kiepo.

Juddepenimanbable ypaBHEHUS BBICIIUX TOPSAIKOB (OCHOBHBIE TOHSATHUSA).

YpaBHEHM, NONYCKAKOLME TOHMKECHUE TTOPSAKA.

JIuHeitHO 3aBUCUMBIE U JIMHEWHO He3aBUCUMbIe QpyHKIN. Onpenenurens BpoHckoro u ero
CBOMCTBA.

CtpykTypa 0011ero penieHus JUHEHHOT0 OJJHOPOAHOIO YPaBHEHUSI BTOPOTO MOPsIIKa
HMHTerpupoBanue JIMHEHHOTO OJHOPOIHOIO YPAaBHEHMS BTOPOIO MOPsAKA C IIOCTOSSHHBIMU
KO3 pHUIHEHTaMU.

CtpykTypa 0011ero peuieHus JUHEHHOTO HEOTHOPOAHOIO YPaBHEHHS BTOPOTO MOPSAKA.
Meton Bapualy Npou3BOJIbHBIX MOCTOSIHHBIX.

WHTerpupoBaHue JUHEHWHBIX HEOAHOPOAHBIX YPaBHEHHMM BTOPOrO IOPSAKAa C IOCTOSH-
HBIMH KO3 pULIMeHTaMu U paBoi yacThio BUja f(x)=a,x" +..+ax+a,.

WMHTerpupoBaHue JUHEHWHBIX HEOAHOPOAHBIX YPaBHEHHMM BTOPOrO IOPSAKAa C IOCTOSH-
% ax

HBIMU KO2(ppuimenTamMu 1 mpaBoi yacTteio Buaa f(x) =P, (x)e™.

WNHTerpupoBaHue JUHEHWHBIX HEOJAHOPOJHBIX YPaBHEHHMI BTOPOrO IMOPSAKAa C MOCTOSH-

HBIMH KO3 PUIIIeHTaMH U MTpaBoil yacTeio Buaa f(x)=e (Pn (x)cos px+Q,, (x)sin /3X)



Bonpocel k 3xk3amMeHy
(5 cemecTp, ouHas popma 00yUeHUs )

1. JluneitHble OJHOPOIHBIE yPABHEHUS 1-TO TIOPSIKA C TOCTOSHHBIMU KO3 QUIIMEHTaMU 1 UX
MHTETPUPOBAHUE.

2. ITlocraHoBKa KpaeBbIX 3aad.

3. Heonmnoponnas xpaeBas 3anavya. @ynkuus [ puna.

4. O cyuiecTBOBaHMHM HEOJHOPOIHOM KpaeBoil 3a1auu.

5. O6o6menHas ¢pyakuus ['puna.

6. Cucrembl 0OBIKHOBEHHBIX TU(PEpEeHIINANBHBIX ypaBHEHUH (OCHOBHBIC MOHATHS, 3a/1a4a
Koim, MeToapl UHTErPUPOBAHUS ).

7. Cuctembl TMHEHHBIX TU(]PepeHIInaTbHBIX YpaBHEHU (OCHOBHBIE TIOHATHS).

8. Cucremsbl TMHEHHBIX U HEPEHITNATBHBIX YPAaBHEHUN C TOCTOSIHHBIMHU KOA(PPHUITCHTAMH.

9. MarpuvHbIii METOJT PEIICHUS TUHEHHBIX OTHOPOJHBIX CHCTEM.

10. JIuneitHBIC HEOTHOPOIHBIC CHCTEMBI AU hepeHIaNbHBIX YpaBHeHHH. MeToa Jlamambepa.

11. dyHpaMeHTalbHBIC CUCTEMBI PEIICHUH JTMHEHHON OTHOPOIHON CHCTEMBI.

12. ®opmymna Octporpaackoro-JInyBums.

13. TloHsiTHE YCTOWYMUBOCTH, aCUMIITOTHYCCKON YCTOMUYUBOCTH M HEYCTOMYMBOCTH 10 JIsITy-
HOBY. Y CTOWYMBOCTH HYJIEBOT'O PELICHUSI.

14. Kpurepuii ycroitunoctu o ['ypBuiy.

15. Kpurepuii ycroitunoctu Payca.

16. Meton dyHnkuii JIsmyHOBa.

IV. HEPEYEHD JUTEPATYPBI, HEOBXOJIUMON
JJI1 OCBOEHUA TUCIIUITJIMHBI

4.1. OcHoBHAs JUTEpaTypa
1. Tpenorun, B. A. O6bikHOBEeHHBIC AU BepeHITnaTbHbIC YpaBHEeHUs : yueOHuk / B. A. TpeHnorus.
— MockBa : ®wmsmariaut, 2009. — 312 c. — Pexum pgoctyma: mo mnommucke. — URL:
https://biblioclub.ru/index.php?page=book&id=82614 (mara obpamenwus: 18.09.2023). — ISBN
978-5-9221-1063-1. — TekcT : NEKTPOHHBIN.

2. Hazaposa, T. M. Jluddepennmansasie ypaBHeHus : yuebnoe nocodue : [16+]/ T. M. Hazapoga,
U. M. Ilynsiues, B. B. Xa6moB ; HoBocuGupckuii rocy1apcTBEHHBIN TEXHUYECKHH YHHBEPCHUTET.
— HoBocubupck : HoBocubupckuii rocygapcTBeHHbIN TeXHU4eckuil yuusepcutet, 2017. — 100 c. :
WII. - Pexum JOCTyTa: o MHOITHCKE. - URL:
https://biblioclub.ru/index.php?page=book&id=576428 (natra oOpamenus: 18.09.2023). — buo-
muorp. B kH. — ISBN 978-5-7782-3404-8. — TekcT : 37IeKTPOHHBIH.

4.2. lonoJiHUTEIbHAS JIUTEpaTypa
1. Eropos, J. JI. Juddepennmansusie ypaBHeHUs : yueOHoe ocodue : [16+] / 1. JI. Eropos ;
Ka3zaHcKkui HalMOHAIBHBIN UCCIIEI0OBATEIbCKUI TEXHOIOTUYECKUN YHUBEpCcUTeT. — Kazaunsb : Ka-
3aHCKUHM HallMOHAJIBHBIN HCCie10BaTeIbCcKuil TexHonornueckuit yuusepeurer (KHUTY), 2020.
- 108 C. - Pexxum JIOCTyTa: o TIOJIITHCKE. - URL:
https://biblioclub.ru/index.php?page=book&id=699802 (mara obpamenus: 18.09.2023). — buob-
muorp. B kH. — ISBN 978-5-7882-2911-9. — Tekcr : 2neKTpOHHBIH.
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https://biblioclub.ru/index.php?page=book&id=699802

2. Eropos, /. JI. luddepeniuansubie ypaBHeHHs : ydeOHOE TocoOue :

[16+] / . JI. Eropos ;

KazaHckuli HalmoHaNbHBIN UCCIEN0BATENBCKUM TEXHOJIIOTMUYEeCKUd yHUBepcuTeT. — Ka3ansp : Ka-
3aHCKHUM HAIIMOHAJIBHBINA HCCIeI0BaTEeNbCKII TexHomornueckuit yausepcuretr (KHUTY), 2020. —

108

C. — Pexum

JOCTyTa: o

MMOJIIINCKE. -

URL:

https://biblioclub.ru/index.php?page=book&id=699802 (mara obOparmienus: 18.09.2023). — buob-

muorp. B kH. — ISBN 978-5-7882-2911-9. — Tekcrt : 3neKTpOHHBIN.

V. IEPEYEHb PECYPCOB UHOOPMAINMOHHO-TEJIEKOMMYHHUKAIIH-
OHHOU CETU «<MHTEPHET», HEOBXOJNMbIX
JJI1 OCBOEHUA JTUCIIUIIJINHBI

Ne Ccblika Ha HaumeHoBaHue pa3padoTku B
m HH(OPMaLIMOHHBIH pecypc 3JIEKTPOHHOH dopme Aocrymmocrs,
1. DIIEKTPOHHO-OMOINOTEUHAS Perucrpanus uepes nro-
cucrema (3bC) 00l YHUBEPCUTETCKUI
YHuBepcuterckas 6ubnmoreka | KommbioTep. B manpHeii-
http:/Avww.biblioclub.ru OHJIaiH LM HHMBH Y AbHbLL
HEOTpaHUYEHHBIN JOCTYII
U3 000U TOYKH, B KOTO-
pO# UMEETCsS NOCTYyN K
cetn UHTEpHET
2. OOpa3oBarenbHblii  MaTeMaTH- | HeorpaHudeHHbIN 1OCTYIT
YECKUM CalT, CoAep kKAl Ma-
http://Awww.exponenta.ru TeMaTHIECKHE MAKETHI U1 MOA-
JEP’KKH TIPOBOJIMMBIX 3aHATH,
a Tak)K€ METOJHMYECKHE pa3pa-
00TKH
3. CnpaBounas unpopmanus no | HeorpanudeHHsli 1octyn
https://www.matburo.ru/ MaTeMaTHYECKUM JTUCIUILIH-
HaM
4. Maremarnueckuii noprai, co- | HeorpanudeHHsIN JOCTYIT
JIepKalMi  pa3zensl: BbICIIAS
MaTeMaTHKa, INPUKIAJHAs] Ma-
http://allmath.ru TEMaTHKa, NIKOJbHAs MaTema-
THKa, OJUMIIMAJHAs MaTeMa-
THKA.
5. N3parenscTBO «JlaHb» Perucrpanus uepes mro-
http://www.e.lanbook.com ooid YHUBCEPCHTCTCIMH
KOMIIbIOTEp. B nanbHeil-
1eM WHIUBUTY ATHHBINA
HEOrpaHUYEHHBIN 10oCcTyn/
6. Buptyansusiii untansueiii 3am | biblio-online.ru
y4eOHUKOB U Y4eOHBIX MTOCO- Jocrym nocne  perucrpa-
OBbC «lOpaiim» Ouif OT aBTOPOB U3 BEIYIIHUX 005051
By30B Poccuu 1o sxoHomuye-
CKHMM, FOPUINYECKNM, TYMaHU-



https://biblioclub.ru/index.php?page=book&id=699802
http://www.exponenta.ru/
https://lib.tusur.ru/ru/resursy/bazy-dannyh/ebs-yurayt
https://biblio-online.ru/

TapHBIM, HHX KCHCPHO-TCXHHUYC-
CKHM U €CTECTBCHHO-HAay4YHbIM
HaIlpaBJICHUAM U CIICIHAJIbHO-
CTsAM.

V1. COBPEMEHHBIE TIPO®ECCHUOHAJIBHBIE BA3bI IAHHBIX
N UHOOPMAIINOHHBIE CITPABOYHBIE CUCTEMBI

MartemaTuueckas 0aza JaHHBIX, OXBa-

ThiBaromias okoso 4 000 000 mgoxy- HocTym cBoGOAHbIH
1 ZbMATH MEHTOB, u3 6osiee 3 000 xypHaIOB U zbmath.org

170 000 KHHT IO MATEMaTHKE, CTaTH-
ctuke, nHpopmaTuke, pusnke, ecre-
CTBECHHBIM HayKam

Jloctyn cBOOOTHBII

2 www.garant.ru

NudopmannonHo-npaBoBoit moptan | CBOOOAHBIN AOCTYII

Poccuiickuit nH(pOpMaAITMOHHBIN TTOP-
3. | wwwe.elibrary.ru TaJI B 00JIACTH HAYKH, TEXHOJIOTHH, CB0OOAHBII AOCTYTT
MEIHIMHBI M 00pa3oBaHus
Poccuiickast koMnbrOTEpHAs CIipa-
BOYHO-TIPABOBAsI CUCTEMA

4, | www.consultant.ru CBOOOIHBII JOCTYT

VIl. JMIHEH3UOHHOE U CBOBO/IHO PACITPOCTPAHSEMOE
INPOIT'PAMMHOE OBECIIEYEHHE
[Tpu peanuzanuu y4eOHON TUCIMILIMHBI PUMEHSIETCS CIIEAYIONIEe JTUIIEH3UOHHOE U
CBOOOJ/IHO pacrpoCTpaHsieMOe MPOTrpaMMHOE 00ECTICUCHHE:
- Microsoft Windows;
- Microsoft Office;
- LibreOffice u ap.

VIll. OBOPYJIOBAHUE U TEXHUYECKHE CPEJICTBA OBYYEHUSI,
HEOBXOJMMBIE JJIsI OCYIIECTBJIEHUS OBPA30BATEJIBHOI'O
MPOLECCA MO JUCIHUTIINMHE

Y4eOHble 3aHITHS TPOBOAITCS B ayIUTOPHUAX, YKOMIUIEKTOBAHHBIX CIICIIUATH3UPO-
BaHHOU MeOeIbI0, B TOM YHCIIE€ CTAIIMOHAPHBIMH WM MIEPEHOCHBIMH TEXHUYECKUMU CPEJI-
CTBaMU 00yueHus (IPOEKTOP, 3KPaH, KOMIIbIOTEP/HOYTOYK).

CamocTosiTenbHast paboTa IPOBOAUTCS B KaOMHETaX, OCHAICHHBIX KOMITbIOTEPHOM
TEXHUKOW C BO3MOXKHOCTBIO MOAKIIOUEHU K ceTu «HTepHeT» u obecreyeHneM J10cTymna
B DJIEKTPOHHYIO HH()OPMALIMOHHO-00pa30BaTEIbHYIO CPEey YHUBEPCUTETA.
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