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PABOYAS ITPOT'PAMMA JJUCHUIIJIMHBI
b51.0.04.05 /InddepeHnuaibible YPABHEHUS

Hanpasaenne noaroroBku: 01.03.02 ITpuknagHas MaremMaTHKa 1 HHPOPMATHKA
Hanpasiaennocts (mpo¢uin): [IpukiagHoe nporpaMmMupoBanre U HHHOPMAIIMOHHBIE CUCTEMBI
KBanupukauus (crenennb): daxanasp

®opma o0yueHHsi: ouHas

HNucruryr: MaTeMaTHKH, €CTECTBOZHAHMS U TEXHUKH

Kadeapa: MaTeMaTHKH M METOMKH €€ NMPenogaBaHUA

ouHas popma 0YHO-3204HAasi 3a04Has
dopma dbopma
Kypc 2,3
CemecTp/Tpumectp 4,5
Jlekuuu o4
JlabopaTopHble 3aHATHS
IIpakTHYeckne (CeMMHAPCKUE) 3aHATHS 72

B T. 4. IPaKTH4Y€CKas MMOJAroToOBKa -

3auem 4 cemecmp
®opma(bl) MPOMEKYTOUHOM aTTeCTalMN | DK3ameH S5 cemecmp

0,3
KonTtpoJas 9
HNuble popmbl padoThl -
CamocrosiTesbHast padora 152,7

Bcero uacos: 288
TpynoeMkocTh: 8 3a4eTHBIX eTHHHII.

PazpaboTtunk(n) pabodeil mporpaMMebl: Karo. ¢h.-m. Hayk, ooyenm U.A. Eneyxux



|. OPTAHU3AIIMOHHO-METOJUYECKHA PA3IEJ

Heap u3yvenusi nucuuniaunbl: Llensio npenonaBanust nucuuiuinibl «luddepenmmans-
HbIE YpaBHEHUS» SIBIISECTCA CO3/IaHUE IEIOCTHOTO MPECTaBICHHs O IPeIMeTe U MeToJax oOIIei
TEOpPUH OOBIKHOBEHHBIX MU PepeHIINaNbHBIX YPABHEHHH, pACCMOTPEHUE METOJI0OB UHTETPUPOBA-
HUsl Hanbosiee BaXKHBIX B TEOPETUYECKOM OTHOIIICHUU M YaCTO BCTPEUAIOIIUXCS B MPHIOKEHUIX
TUTOB AU depeHIINATBHBIX YPABHEHHIA.
3anaun u3yyeHus1 TUCUMILINHBI:
- PacKphITh CTYyJIeHTaM 3HaueHue qudPepeHInaibHbIX YPaBHEHUN B U3YUCHUE OKPYKAIOIIETO
MUpa;
- 03HAKOMUTB CTYJACHTOB C TEOPEMAaMH CYLIECTBOBAHUS U €UHCTBEHHOCTH PEUICHUN JUIsl pa3-
JUYHBIX TUTIOB U PepeHITuaIbHbIX YPaBHEHUIH;
- U3YyYUTh METO/Ibl PELIEHUS YPaBHEHU EPBOro MOpPsJIKa, TUHEUHBIX YPaBHEHUN U CUCTEM
YPaBHEHU;
- HAYYWTh HAXOJHUTH penieHus 3anadn Komm 115t ypaBHEHUS ¢ YaCTHBIMU ITPOU3BOJIHBIMU MTEPBO-
ro MOpsI/IKa;
- U3YYHUTh METObI PEIICHUS KPAeBbIX 3a/1au M CIOCOObI HaXOXAeHUs GyHKINH | puHa;
- 03HAKOMUTH CTYICHTOB C OCHOBHBIMH IOJIOKEHUSIMUA TEOPUH YCTOMUYUBOCTH;
- pa3BUBATh YMEHUS CAMOCTOATEIBHONU Pa0OTHI ¢ yUeOHBIMU MTOCOOUSIMU U APYTOM MaTeMaTHU4e-
CKOH JIUTEpaTypOH.

Mecto nucunmiuabl B cTpykrype OIIOIL: peanusyercs B paMkax 6a30Boi (00s3aTelb-
Hoil) yactu 6;10ka B1. lucuumninnel (MOgymn).

Ilnanupyembie pe3yabTaThl 00Y4YeHHUs 110 TUCHHILJIMHE!

Ilnanupyemble pe3yJibTaThl 00y4e-
HHS
10 JUCHHUILVIMHE

Kon NuaaukaTopbl 10CTHKEHUS
KOMIIETEeHIINH KOMIeTeHINH

3HaTh: 3Haer:

- (haKThI, KOHIETIINY, TPUHIIMITBI TEO- | - OCHOBBI TeOpHHU AU (epeHIIHaTbHBD
pui, CBA3aHHBIE C IIPUKIIAJHON MAaTEMa-| YpABHEHUH;

TUKOHN 1 WH(OPMATHKOI;
Ymern: Ymeer:

- pa3pabaThIBaTh AITOPUTMBI, BEIYUCITH-| - IPUMEHATh TEOPETHYECKUE 3HAHUA
TEeJIbHBIE MOZIEIHM U MOJIENH NaHHBIX JJis| 10 AnddepeHratbHbIM

pELIEHUs] HAyYHO-UCCIIEI0BATENbCKUX | YPABHEHUSM B ONMCAHUM ITPOLIECCOB Y

OIlK-1 N

3aaa4, SABJICHUU B Pa3JIMYHBIX
00JIacTSX 3HAHHUS,

Baagers: Baaneer:

- HaBBIKAMU MPUMEHEHUS MaTeMaTude- | - MaTepuaioM auddepeHnmaibHbpIX

CKOTO arapara JiJjisl peleHUs] HAy4yHO- | ypaBHEHUH Ha YpPOBHE, IT03BOJISIONIEM

WCCIIEIOBATEIBCKUX 3a71ad. (hopMyIMpoBaTh M peniaTh 3a1a4u,
BO3HHUKAOIIUE B MPAKTUICCKON J1es-
TETBHOCTH, TPEOYIOINE YITyOIeHHBIX
PO eCCUOHATTLHBIX 3HAHWA;

OIIK-3 3HaTh: 3HaeT:

- OCHOBBI I[HCKpCTHOﬁ MaTE€MAaTHUKH,
YHCJICHHBIX MCTOOOB, TCOpPHUU BEPO-
SITHOCTEH M MaTEMaTHUYCCKOM CTaTHU-
CTUKH, MCTOAbI OIITHUMHU3AllMKU KU OII-
TUMAJIbHOT'O YIIPABJICHUS,

- Meroapl pemeHus 3amgadn Komm
JUTS. ypaBHEHUS TIEPBOTO MOPSI/IKA B
0aHaxOBOM MPOCTPAHCTBE;

- TEXHOJIOTMYECKHUE TpueMbl audde-
PEHIIMATBEHOTO WCYHCIICHHS,




Jexalue B OCHOBE IOCTPOCHUS
pa3IMYHBIX MOJIENIEH;

YMmeTh: Ymeer:

- aJJanTUPOBATh CTAaHAAPTHBIC MaTeMa- | - aJanTUpPOBaTh CTAHIAPTHHIE Ma-
THYECKHE MOJCIIH K PEIICHUIO KOH- TEeMaTHYECKHEe MOACIH K peIle-
KPETHBIX Hay4YHO- HHIO KOHKPETHBIX Hay4YHO-
HCCICI0BATEILCKUX 3aaY,; HCCIIeNOBAaTEIBbCKUX 3a/1a4,

- yMeTh MPHUMEHSATH CBOWMCTBA OIC-
paTopoB ISl ONpEICIICHHs pPas3-
PELIMMOCTH ypaBHCHHUH, 3aIMCaH-
HBIX B OIIEPATOPHOU popme.

Baanern: Baaneer:

- METOJIaMU MaTEeMaTHU4YECKOI'0, MH- - MarepuaioM JuQQepeHITUATEHBIX
(hOopMaIMOHHOTO M UMUTALHOHHOTO YpaBHEHUI Ha YPOBHE,
MOJICTTUPOBAHUS TT0 TEMATHKE MTO3BOIIAIONIEM  (DOPMYITUPOBATh U

pemiath 3aga4yd, BO3HHKAIOIIHC B
X0Jle Y4eOHOH JEATENBHOCTH IO
NpernojaBaeMbiM  IpeaMeTaMm,  a
TAKKe B MPAKTHYECKOW JESTCIBHO-
cTH, TpeOyromue  YriayOJeHHBIX
po(eCCHOHABHBIX 3HAHUM;

Il. COAEP’)KAHUE U OFBEM JUCIUIIJINHBI
€ YKa3aHMEM KOJHMYEeCTBA YACOB, BBIICJICHHbIX HA KOHTAKTHYIO padoTy 00y4aroumuxcs
¢ mpemnoaasareseM (110 BUAAM Y4eOHbIX 3aHATHI) 1 HA CAMOCTOSAITEILHYI0 padoTy

OuHas ¢popMma o0yueHHs1

AyIuTOpHbIE 3aHATHUS Cam.
Ne n/m | HaumeHoBaHue pa3nenoB u TeM | Bceero
JK I3 Jb pao.
Paznen 1. uddepenuuann-
Hbl€ YPaBHEHHUS NMEPBOTO Mo- 32 8 16 8

psiAKa.

Tema 1. VYpaBHeHus nepporo
1. MOPSIIKa, pa3pelIeHHbIe OTHOCH- 16 4 8 4
TEJIbHO MPOU3BOJIHOM

Tema 2. YpaBHEHHUS NEPBOTO
2. MOpsAJIKa, HE Pa3pelIeHHbIE OTHO- 16 4 8 4
CUTENBHO ITPOU3BOIHOMN

Paznen 2. Auddepennuaibubie
YPaBHEeHUs BbICHINX NMOPSAKOB.

40 10 20 10

Tema 3. OcHOBHBIE TOHATHS U
OnpeeeHNs] TEOPUHU YpaBHEHUH
BBICHIUX MOPSAKOB. JInHEHHbIE
OJIHOPOJIHBIC TU(PepeHITHab-
HbIC YPaBHEHHUS BTOPOIO MOPSII-
Ka.

20 5 10 5

Tema 4. Jluneliasie HEOTHOPOI-
Hble Au(depeHnaIbHbIe ypaB-
Henusa. CTpykTypa obuiero pe-
IICHHS.

20 5 10 5

3auem




Hroro 3a 4-ii cemecTp 72 18 36 18

Paznen 3. KpaeBbie 3apaun 78 12 12 54

Tewma 5. ITocTaHOBKa KpaeBbIX
5. 3aja4. TpuBHanbHOE U HETPUBHU- 32 4 4 24
QJIbHOE PELICHUS.

Tema 6. HeogHoponnas kpaeBast

6. 3aJa4a. 3aJau Ha COOCTBEHHEIE 46 8 8 30
3HAYCHUS.
Pa3nen 4. Cucremsl nudde- 1287 o4 o4 80,7

PC€HIHUAJIBHBIX ypaBHeHI/Iﬁ

Tema 7. Cuctembl OOBIKHOBEH-
7. HBIX TU(QepeHIInATBHBIX YpaB- 40 8 8 24
HEHUM

Tema 8. Cuctembl TUHEHHBIX
G hepeHInaATBHBIX ypaBHEHHHA

Tema 9. DneMeHThI TEOpUHN

9. . 40,7 8 8 24,7
YCTONYHBOCTH
Kontpons 9
DKzamen 0,3
Hroro 3a 5-ii cemecTp 216 36 36 134,7
Hroro 288 54 72 152,7

OuHo-3a04yHasi popma o0yueHus (He peaar3yercs)
3aouHas popma 00yueHus (He peanuszyercs)

I1l. OHEHOYHBIE MATEPHUAJIbI JUISI ITPOBEJEHUSI TEKYIIEN U
HPOMEXYTOYHOU ATTECTALIUU OBYYAIOIIUXCH ITO JUCIUITJIMHE

Tekymas arrectamus MpoBOAUTCS B (opMe KOHTPOJIBbHON paboThl, TecTa, pedepara, TBOp-
YECKOI0 3a/IaHusl, Kerca u ap.

TecroBblii BApHAHT KOHTPOJILHOM padoThI (4 cemecTp)
Oobpaszey eapuanma mecmogozo KOHMPOn

3ananus BapuaHThI 0TBETOB
Nel. YcraHoBHTE, Kakas M3 JaHHBIX QYHKIMIT ABIseTCS pe- lLy=Cpe*+C,e* +2e*
2
meHneM TudQepeHInatbHOT0 YpaBHEHHS y” —-y=6e X 2.y=Ce*+C,e* +e*

3.y=Ce*+C,e " —2e*
4. y=Cpe* +Ce ™ —e*

No2. Onpenenute Tin auddepeHnnantsHOTO ypaBHEHUS 1. JIuneiinoe ypaBHEeHHE
3
yr +y= 2 Xy 2. OnHOPOIHOE YPaBHEHUE
3. YpaBHeHue ¢ pa3AeisionuMUCs TIepeMEHHbIMU
4. Ypasuenue beprymm

Ne3. Omnpeznenure, Kakyto HOACTAaHOBKY MOXKHO MCHOJIb30BaTh | 1. y=uv 2. y=ux
JUISl pEILICHUS] YPaBHEHUS X Yy
LYy 3. y=p(x) 4, U=SIh—
y'==+sin= X
X X




Ne4. Haiinure obuiee perieHne ypaBHEHHs

1
Ly=x*+C 2 y=Cx®+=
x?y' —2xy =0 y Y=o

3.y:x2—9 4.y=CX2
X

NeS. Haiinure yacTHOE pelieHne ypaBHEHUS 1 y=tgx+ g o

2
ytosx+y=tgx, y(0)=0
2. y=tgx—1+e
—tgx

3. y=—tgx+1+e
4.y =tgx—1+e%

No6. Haiinnre 3Hauenne C 9aCTHOTO peIICHHS YPaBHEHHUS 1.C=0
2.C=1
(y +4/ X2+ y2 bX — Xdy = 0, npoxosmero uepes Tou- 3. C=1
Ky (1,0)- 4. C=2
Ne7. Haiinute muddepeHimaibHoe ypaBHEHHE CEMEHUCTRA 1. —x%+ y2 +2xyy' =0

KpPHBBIX — y2 =Cx o yz _2nyr -0

3. —xX*+y*-2xyy'=0
4. X*+y*+2xyy' =0

TunoBoil BApHaHT KOHTPOJILHOM padoThl (S cemecTp)

1. Haiitu oGmee peurenne ypasrenns Y -3y’ +3y-y=2¢",
2. Tlocrponts (yHkumo 'prHa st kpaesoii sanaun Y'-2y'=f(x), y(0)=1, y'(1)=0.

3. Pemuth cuctembl ypaBHEHHIA:

OIX—3x+ %=L

t y _ dd xy . dx dy = dz
ﬂ:7x—3y ﬂzi COSYy COSX COSXCOSY
dt dt  x?

IIpumepHas Tematuka pedeparos

=

Pemenne ypaBHEHHM, CBOIAIINXCS K YPABHEHUAM C PA3AEIAIOMKUMUCS IEPEMEHHBIMU.
OpnHopoIHbIE YpaBHEHUS IEPBOTO MOPSIAKA.

3. HM3yueHue MeTo/1a Bapuallui MOCTOSHHBIX U €r0 MPUMEHEHHUE JJI PEIICHUS] TMHEHHBIX
YPaBHEHHUH IIEPBOTO MOPsIKA.

Pemenne ypaBHenuit merogom M.beprymm.

VYpasnenus S.bepHymm.

6. IlpuBeneHue ypaBHEHUH K ypaBHEHUSM B MOJHBIX AU depeHnnanax ¢ IoMOLIbI0 HHTETPU-
PYIOIINX MHOKHUTEEH.

no

ok



7. V3ydyeHue moCTaHOBOK JJI MHTETPUPOBAHUS YPaBHEHUM, TOMYCKAIOIINX TOHUKEHUE T10-
psaKa.

8. Pemenue oqHOPOAHBIX JIMHEHHBIX YPABHEHUN C TIOCTOSTHHBIME KO3 UITUECHTaAMH.

9. Pemenune HEOTHOPOAHBIX JIMHEHHBIX YPABHEHUN C TIOCTOSTHHBIME KO3 PHUITEHTaMU U TTpa-
BOI 4acCThIO CIIELUAIBLHOTO BU/IA.

10. Pemenue cuctem TUHEHHBIX AU PEpEeHIINATBEHBIX YPABHEHUN MTEPBOTO MOPSAKA.

11. Metons! ucciienoBanus cucteM qudPpepeHInaibHbIX YPaBHEHUW Ha YCTOMYUBOCTH pellie-
HUM.

[IpomexxyTouHas arrectanusi oOy4aronuxcsi OCyIIeCTBIsIETCS B popMe 3ayeTa B 4

CEMCCTPC U DK3aMCHA B 5 CEMCECTPC C UCIIOJIB30BAHUCM CIICAYIOIINUX OICHOYHBIX MAaTCpHa-

JIOB

RBOOo~NO kWD

15.
16.
17.
18.
19.

20.
21.

22.

23.
24,

25.

0.
1.
12.
13.
14.

Bomnpocsl k 3auerty
(4 cemecTtp, ouHas popMa 00y4YeHUs1)

[Tonsitue 00 0ObIKHOBEHHOM A (PepeHIInaIbHOM ypaBHEHUU MEPBOTO MOPSIKa, pa3pe-
IIEHHOM OTHOCHUTEJIBHO ITPOU3BOJHOM, U €T0 PEIICHHH.

3anauu, npuBoAdlIMe K MU depeHInaTbHbIM YPABHEHUSM.

[Tone HanpaBneHnid ypaBHEHUS IEPBOTO MOPSIAKA.

3amaua Komm. Ocoboe perieHue.

VYpaBHeHue, He cojieprKaliee HCKOMON (yHKIIHH.

VYpaBHEHHE, HE COlepKallEe HE3aBUCUMOW ITEPEMEHHOM.

VYpaBHEHHUs ¢ pa3AeIAIOUIMMUCS IEPEMEHHBIMHU.

OpnnHoponHblie nuddepeHnranbHble ypaBHEHHSI IEPBOTO NOPSIKA.

Pemenue nuHeHbIX ypaBHEHHI IEPBOTO nopsiaka metonaoM M.bepryin.

Pemenne nuHENHBIX YpaBHEHUH IEPBOTO NOPsiIKa MeToA0M Jlarpanixa.

VYpaBHeHHe B MONTHBIX AU]PepeHnnanax.

HNHTErpupyrommi MHOKHUTEND.

Ypasnenue S.bepnymn.

VYpaBHEHHs TIEPBOIO MOPsi/IKa, Hepa3pelIeHHbIe OTHOCUTENIBHO POU3BOIHON (OCHOBHbBIE
MOHSTHSI, ypaBHEHHE 7-HOU CTENEHN).

Henonnsie ypaBHEHUS.

VYpaBuenus Jlarpanxa u Knepo.

Juddepenimanbable ypaBHEHUS BBICIIMX TOPSAIKOB (OCHOBHBIE MOHSATHUSA).

YpaBHEHUs, TOITYCKAIOLIUE TOHMKECHUE TIOPAJIKA.

JluHeliHO 3aBUCUMBIC U JTUHEWHO He3aBucuMBbIe QpyHKuuu. Onpenenurens BpoHckoro u
€ro CBOMCTBA.

CtpykTypa 0011ero peuieHus JUHEHHOT0 OJJHOPOAHOIO YPaBHEHHSI BTOPOTO MOPsIAKa
HMHTerpupoBanue JIMHEHHOTO OJHOPOJHOIO YPAaBHEHUS BTOPOTO MOPsAIKA C IIOCTOSHHBIMU
K03 duLHeHTaMU.

CtpykTypa 0011ero peneHus JUHEHHOTO HEOJTHOPOAHOTO YPaBHEHHS BTOPOTO MOPSAKA.
Meroa Bapuanuy IpoU3BOJIbHBIX IIOCTOSHHBIX.

WMHTerpupoBaHue JUHEHHBIX HEOAHOPOAHBIX YPAaBHEHHM BTOPOrO IOpPsAKA C IMOCTOSH-
HBIMH KO3 pULIMeHTaMu U IpaBoi yacThio BUja f(x)=a,x" +..+ax+a,.

WHTerpupoBaHne JMHEHHBIX HEOAHOPOIHBIX YPaBHEHHMH BTOPOTO MOPSAKA C MOCTOSH-
HBIMH KO3 puLIneHTaMu U paBoii yacThio Buaa f(x)=P,(x)e™.



26. NHTerpupoBaHue JIMHEHHBIX HEOMHOPOIHBIX YPAaBHEHHI BTOPOTO TOPSKA C TIOCTOSH-
HbIMA K03 duIIeHTaMu U IpaBoii yacThio Buaa f(x) =e™ (P, (x)cosx +Q, (x)sin Ax).

Bomnpocs! k 3k3amMeny
(5 cemecTp, ouHas popma 00yUeHUs )

1. JluneiitHble OAHOPOJHBIE YpaBHEHUS 1-TO MOPSAJKA C MOCTOSIHHBIMU KO3((PHUIMEHTaMH U

UX UHTEIPUPOBAHHUE.

IlocTaHOBKa KpaeBbIX 3a1a4.

Heonnoponnas kpaeBas 3amava. @ynkuus [ 'puna.

O cymecTBoOBaHMYM HEOTHOPOAHOM KpaeBoil 3aauH.

O6o6mmennast pyukius ['puna.

CucreMbl OOBIKHOBEHHBIX AU((epeHIINaIbHBIX YpaBHEHUH (OCHOBHbBIE MOHATHS, 3a7a4a

Komm, MeToabl ”HTErpupOBaHUS ).

CucteMbl TMHEHHBIX TU(PEpEeHINATbHBIX YPaBHEHUH (OCHOBHBIE TIOHSATHS).

Cucrembl TUHENHBIX TuddepeHInanbHbIX YpaBHEHUH ¢ MOCTOSSHHBIMHM Ko3(duuneHrta-

MHU.

9. MaTpuyHbIil METO/ pElIeHUs JTUHEHHBIX OJTHOPOJHBIX CUCTEM.

10. JIuneitHpIe HEOTHOPOHBIE CUCTEMBI AU depeHIaTbHBIX ypaBHeHUH. Meton JlamamOe-
pa.

11. dynnaMeHTaNbHBIE CUCTEMBI PEIICHUH JIMHEHHON OJTHOPOIHON CUCTEMBI.

12. ®opmyna Octporpaackoro-JInyBuis.

13. [loHsiTHE YCTOMYMBOCTH, ACUMITOTUYECKON YCTOMYMBOCTH U HEYCTOMYMBOCTH 1O JIsmy-
HOBY. Y CTOWYMBOCTH HYJIEBOT'O PELICHUSI.

14. Kpurepuii ycroituuBoctu 1o ['ypBuiy.

15. Kpurepuii ycroituuoctu Payca.

16. Meton ¢hynkuuii JIssmyHosa.

ook wn

o N

IV. IEPEYEHD JJUTEPATYPBI, HEOBXOIUMOM
JUISI OCBOEHMS TUCIATIIMHBI

4.1. OcHoBHAas JUTEpaTypa
1. Tpenorun, B. A. OObikHOBeHHbIC muddepeHnanbHble ypaBHEHUs: y4eOHHK /
B. A. Tpenorusd. — Mocksa : ®uzmariaut, 2009. — 312 c¢. — Pexxum gocrtymna: 1no HOANHUCKE. —
URL: https://biblioclub.ru/index.php?page=book&id=82614 (nara obOpamenus: 24.08.2022).
—ISBN 978-5-9221-1063-1. — TekcT : 3eKTPOHHBIHA.

2. Hazapoa, T. M. J[luddepenunanpupie ypaBHeHHUs : YyuyeOHoe mocobue : [16+] /
T. M. Hazaposa, 1. M. Ilynsimes, B. B. Xa6mn0oB ; HoBocuOupckwuii rocy1apcTBeHHBIH TEXHUYE-
ckuil yauBepcuteT. — HoBocuOupck : HoBocMOMpPCKHil Tocy1apcTBEHHBIN TEXHUYECKUI YHUBEP-
cutetr, 2017. — 100 c¢. : wun. — Pexum gocryma: mno mnoamumcke. — URL:
https://biblioclub.ru/index.php?page=book&id=576428 (nara oOpameunus: 24.08.2022). —
bu6mumorp. B ka. — ISBN 978-5-7782-3404-8. — TekcT : 37€KTPOHHBIH.

4.2. JlonosiHUTeIbHAS JJUTEPATYypa


https://biblioclub.ru/index.php?page=book&id=82614
https://biblioclub.ru/index.php?page=book&id=576428

1. KoBpmwxasbix, A. 0. luddepenunansapie 1 pa3HOCTHBIE ypaBHEHHS : yuyeOHOe mocodue /
A. 10. KoBpmxubix, O. O. KoBpmwxkHbBIX ; YpanbCkuil denepaibHblii YHUBEPCUTET UM. TIEPBOTO
[Tpesunenta Poccun b. H. Enpunna. — EkarepunOypr : M3narenscTBO Ypanbckoro yHUBEpPCHU-
tera, 2014. - 150 c¢. — Pexum  goctyma: mo  mommucke. —  URL:
https://biblioclub.ru/index.php?page=book&id=275742 (nata oOpamenus: 24.08.2022). —
bubmmorp: ¢. 122 - 123. — ISBN 978-5-7996-1341-9. — TekcT : 3eKTPOHHBIA.

2.Annpees, A. H. U30pannbie raaBel Teopun nud@epeHnnaibHbiX ypaBHEHUN : yueOHOe MOCOo-
oue / A. H. AanpeeB. — Kemeposo : KemepoBckuii rocynapcTBennsiii yauepeutet, 2012, — 112
. — Pexum NOCTyTa: o TTOJITHCKE. — URL:
https://biblioclub.ru/index.php?page=book&id=232210 (nmara ob6pamenus: 24.08.2022). —

ISBN 978-5-8353-1300-6. — TekcT: 31eKTpOHHBII.

V. HIEPEYEHb PECYPCOB HH®OPMAILIMOHHO-
TEJEKOMMYHUKAIIMOHHOU CETU «MHTEPHET», HEOBXOANMBbIX

JUISI OCBOEHMS TUCIATIIMHBI

Ne Ccblika HA HaumenoBanue pazpadorku B
f HH(OpPMaLMOHHBII pecypc 3JIEKTPOHHOI hopme HAocrynHocrs,
1. DNeKTPOHHO-OMOIMOTeYHAs Perucrparus yepes Jto-
cucrema (3bC) 00l YHUBEPCUTETCKUI
YHuBepcurerckas Oubimoreka | Kommbiorep. B nanbHeii-
http:/Awww.biblioclub.ru OHJIAHH LM HH/HBHLyaLHEIH
HEOTPAaHUYEHHBIN 10CTYM
n3 11000 TOYKH, B KOTO-
poil UMeeTcst 1OCTYyM K ce-
™1 HTEepHET
2. OOpazoBatenbHbll MaTeMaTH- | HeorpaHW4eHHBIH 1oCcTyn
YECKUH CallT, coaepkKalui Ma-
_ TEMaTUYeCKHe MaKeThl I
http://www.exponenta.ru
MOJ/ICPKKA TIPOBOJIUMBIX 3a-
HATHM, a TaKK€ METOANYECKUE
pa3paboTKu
3. CrnpaBounas uapopmarusi no | HeorpanudeHHbIH 1ocTyn
https://www.matburo.ru/ MaTeMaTHYECKUM JHUCIUTLIN-
HaM
4. Maremarnueckuii noprain, co- | HeorpanudeHHsIN qOCTyIl
Jep KAl  pa3Jesbl: BbICIIAS
MaTeMaTuKa, MPUKIaTHAs Ma-
http://allmath.ru TEeMaTHKa, IIKOJIbHAs MaTema-
THKa, OJUMIIMAIHAs MaTeMa-
THKA.
5. N3narenncTBo «JIauby Perucrparnus uepes nro-
http://www.e.lanbook.com Ooi yruBep CHTCTCIIH
KoMmnbloTep. B nanbHei-
IEM UHAUBUYaTbHBIN
HEOTPaHWYEHHBIN T0CTyM/
6. OBC «fOpaiiTy BupryanbHeiii untanesbii 3a01 | biblio-online.ru
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https://biblioclub.ru/index.php?page=book&id=275742
https://biblioclub.ru/index.php?page=book&id=232210
http://www.exponenta.ru/
https://lib.tusur.ru/ru/resursy/bazy-dannyh/ebs-yurayt
https://biblio-online.ru/

y4eOHHUKOB M Y4EOHBIX TTOCO- Hoctym mocne  peructpa-
Ouii OT aBTOPOB U3 BEIYIIUX JR050%1

By30B Poccuu 1o axoHOMHYE-
CKUM, IOPUIUYICCKHUM, T'YMaHH-
TapHBIM, HH)KEHEPHO-
TEXHUYECKUM U €CTECTBEHHO-
HAyYHBIM HaIlPaBICHHUSIM U
CHEIIHATLHOCTSIM.

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

MareMmaTtnueckas 6a3a JaHHBIX, OXBa-

TeiBaroas okoio 4 000 000 noky- Hoctyn cBoOOAHbIIM
1 ZbMATH MEHTOB, u3 Oosiee 3 000 xypHaJIOB U zbmath.org

170 000 xHuUT IO MaTeMaTHKE, CTaTH-
CTHKe, HHpOpMaTHKe, PU3NKe, ecTe-
CTBEHHBIM HayKaM

Joctyn cBOOOHBIN

Www.garant.ru

WNudopmannoHHO-TIpaBOBO# mopTat CB0OOOHBIN JOCTYTI

Poccuiickuit nHGOpMaIIMOHHBIH TTOP-
3. | www.elibrary.ru TaJI B 00JIACTH HAYKH, TEXHOJIOTHH, CBOOOIHBII JOCTYI
METUIMHBI H 00pa30BaHuUs

Poccniickas KOMIIBIOTEPHAS CIIPABOY-
HO-IIPaBOBasi CUCTEMA

4. | www.consultant.ru CBOOOAHBIN TOCTYI

VIl. JUOEH3UMOHHOE U CBOBO/JHO PACITPOCTPAHAEMOE
IMPOT'PAMMHOE OBECIIEYHEHUE
[Tpu peannzanuu ydeOHON AUCIUIUIMHBI IPUMEHSAETCS CIEAYIOUIee JTUIEH3MOHHOE
U CBOOO/IHO pacpoCTpaHsIeMOe NporpaMMHOE 00ecieueHue:
- Microsoft Windows;
- Microsoft Office;
- LibreOffice u ap.

VIll. OBOPYJIOBAHUE U TEXHUYECKHE CPEJICTBA OBYYEHHS],
HEOBXOJIMMBIE JJISI OCYIIECTBJIEHUSI OBPA30OBATEJIBHOI'O
MPOLECCA MO JUCIHUATIINHE

Y4ueOHble 3aHITHS TPOBOJSATCS B AyAUTOPHUSAX, YKOMIUIEKTOBAHHBIX CIECIAATH3HPO-
BaHHOW MEOEIbI0, B TOM YMCIIC CTAI[IOHAPHBIMU WUJIM TIEPEHOCHBIMU TEXHUYECKUMU CPE/l-
CTBaMU 00y4YeHHs (MIPOEKTOP, SKPaH, KOMIIbIOTEP/HOYTOYK).

CamocrosiTenpHas paboTa MPOBOAUTCS B KaOMHETAX, OCHAMIEHHBIX KOMIIBIOTEPHOM
TEXHHKOW C BO3MOXKHOCTBIO MOAKIIOUEHUs K ceTu «HTepHeT» u obecneyeHneM 1ocTymna
B DJIEKTPOHHYIO HH(POPMAITMOHHO-00Pa30BaTENbHYIO CPEy YHHUBEPCUTETA.
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https://lib.tusur.ru/ru/resursy/bazy-dannyh/zbmath
https://zbmath.org/
http://www.garant.ru/
http://www.elibrary.ru/
http://www.consultant.ru/
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