EJIELIKU TOCYJAPCTBEHHBI YHUBEPCUTET um. N.A. BYHUHA

I}

PABOYAS ITPOI'PAMMA JUCHUILJIMHBI
b51.B.01.03 — TuddepeHunaibubie yPABHEHUS

i @;’IB( VK TATO»

ATEMATHKIL, ECTe-
‘m%l 104"
: /*H1.B Yepnoycosa/

Hanpagsaenune noaroroBku: 44.03.05 Ilegarornyeckoe oopasoBanue (¢ AByMs IpOoPUIIMU

MTOATOTOBKH)

Hanpasaennocts (mpopuin): Ousnko-maremarnyeckoe odpazoBanue. upopmatuka

KBanupukauus (crenennb): daxanasp

®opma o0yueHHsi: ouHas

HNucTutyT: MaTeMaTHKH, €CTECTBO3HAHUSA U TEXHUKH
Kadenpa: MaTtemaTuKu M METOAUKHU €€ MPenogaBaHus

ouHasi popma O4YHO-320YHas 3a04Hast
¢dopma ¢dopma
Kypc 4
CemecTp/TpumMecTp 7
Jlexknun 36
JlabopaTopHble 3aHATHUS
IIpakTnyeckue (ceMMHAPCKUE) 3aHATHS 36
B T. 4. [IpakTHYeckasi noAroroBka 2

®opma(bl) MPOMEKYTOYHOM aTTECTALMH

3auem c oyemnkoti
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Hubie popmbl padoThl

CamocrositesibHas padora

108

Bcero wacos:__ 180

TpynoeMkocTb: 5 3a4eTHBIX €IMHHUIL.

Pazpabotuuk(u) paboueil mporpamMmsl:

KaHAuAaT GU3UKO-MaTeMaTHYECKUX HayK, noteHT M. A Enenkux




|. OPTAHU3AIIMOHHO-METOJUYECKHA PA3IEJ

Heap u3yvenusi nucuuniaunbl: Llensio npenonaBanus nucuuiuinHbl «uddepennnans-
HbIE YpaBHEHUS» SIBIISECTCA CO3/IaHUE IEIOCTHOTO MPECTaBICHHs O IPeIMeTe U MeToJax oOIIei
TEOpUH OOBIKHOBEHHBIX MU PepeHIINaNbHBIX YPABHEHHI, pACCMOTPEHUE METOJIOB HHTETPUPOBA-
HUsl HanboJsiee BaKHBIX B TEOPETUYECKOM OTHOIICHHUU M YAaCTO BCTPEUAIOIIUXCS B MPUIOKEHUSIX
TUTOB AU depeHIINATBHBIX YPABHEHHIA.
3anaun u3yyeHus1 TUCUMILINHBI:
- PacKphITh CTYyJIeHTaM 3HaueHue qudPpepeHInanbHbIX YPaBHEHUN B H3YYCHUE OKPYKAIOIIETO
MUpa;
- 03HAKOMUTH CTYJEHTOB C TEOPEMAMH CYLIECTBOBAHUS U €AUHCTBEHHOCTH PEUICHUN ISl pa3-
JUYHBIX TUTIOB AU PepeHITuaTbHBIX YPABHEHUI;
- U3yYUTh METO/bI PELICHUS YPAaBHEHUI IIEPBOTO MOPSIKA, TUHEUHBIX YPABHEHUN U CUCTEM
YPaBHEHUM;
- HAYYWTh HAXOJUTH perieHus 3anaun Komm ay1s ypaBHEHUS ¢ YaCTHBIMU ITPOU3BOAHBIMU MIEPBO-
ro MOpsI/IKa;
- U3YYHUTh METObI PEIICHUsI KPAeBbIX 3a/1ay M crocoObl HaxoxkaeHus Gpynkuuu ['puHa;
- 03HAKOMUTH CTYIEHTOB C OCHOBHBIMH IOJIOKEHUSIMUA TEOPUH YCTOMUYUBOCTH;
- pa3BUBATh YMEHHUS CAMOCTOATEIBHON PabO0THI ¢ yUeOHBIMU MTOCOOUSIMU U APYTOil MaTeMaTHuye-
CKOH JIUTEpaTypoM.

Mecto nucunmiuabl B cTpykrype OIIOIL: peanusyercs B paMkax 6a30Boi (00s3aTelb-
HOI) yactu 670ka b1. Jluctuniauuel (Moaynn).

Ilnanupyembie pe3yJbTAThl 00y4eHUS MO M CHUIINHE!

Kon Nuaukaropsl J0CTHKEHUS IInannpyemMble pe3yJbTaThbl 00y4eHUs!
KOMIIETCHIIUA KOMIIETCHIIMHU Mo JUCIHUIIJINHE
MKC-2 3HaTh: 3Haer:
Crniocoben mnpume- - OCHOBBI JIUCKPETHOH MAaTEMATHKH, | - 3aKOHOMEPHOCTH, TIPUHIMIIBI 1

YHUCJICHHBIX MCTOA0B, TCOPUU BEPOAT-

ypoBHU (HOpPMHUPOBaHMS U pea-
HOCTCH N MAaTEMATHUYCCKOHM CTATUCTH-

JIM3alu  COACPKaHUA o6pa3o—

HSTh TPEAMETHBIC
3HaHUS TpU pea-

KH, METOAbI OITHUMU3AIIMU H OIITH-
nu3aiu - oopaszo- ’ A 1 BaHUS o ¢busuko-
MAaJIBHOT'O YIPABIICHUS;
BaTEJILHOTO  TIPO- MaTeMaTHYECKUM  JTUCIMILIH-
necca HaM ¥ UH(QOPMAaTHKE;

- CTPYKTYpY, COCTaB U IUJAKTH-
YEeCKHUE €IUHUIIBI COJIEPIKAHUS
IIKOJIBHOT'O MpeMeTa o husu-
KO-MaTeMaTU4YeCKUM JIUCLIU-
TUIMHAM U UHPOPMATHUKE.

YMmersn:

- aJIaHTI/IpOBaTI) CTaHZIapTHBIe Marema-
TUYCCKUC MOJCIN K PCHICHHUIO KOH-
KPCTHBIX HAay4YHO-HCCJICAOBATCIbCKUX
3a71ad,

Ymeer:

- OCYILIECTBIIATH OTOOP y4eOHOTrO
COJICPKAHHUS [Tl peau3alluy B
pa3nuYHbIX (QopMax OOydeHHS
(bHU3MKO-MaTEeMaTHYECKUM JIHC-
OUIUTMHAM ¥ WHPOpPMaTHKE B
COOTBETCTBUH C JHJAKTHYE-
CKUMH IIeTSIMH, BO3PAaCTHBIMHU
O0COOEHHOCTSIMU 00YYaroIIUXCs




u tpedoBanusmMu OPI'OC obme-
ro oOpa3oBaHMsl.

Biaanern: Baaneer:
- METOJaMHU MAaTEMATHYECKOTO, I/IH(I)Op— - IPEAMETHBIM COAEPKaHUEM (1)1,1_

JIMPpOBAaHUA 110 TEMATUKE IUTUH 1 I/IH(l)OpMaTI/IKI/I;

- YMEHHUsIMU OTOOpa BapUaTHUBHO-
ro COJep)KaHus C Y4YETOM B3au-
MOCBSI3M YPOYHOH U BHEYPOUHOM
bopm o0y4yeHHs ¢dusuko-
MaTeMaTUYECKUM JUCIUILTUHAM
1 MHQOpMaTHKE.

1. COAEP KAHUE U OB BEM JUCHUIIJINHBI
€ YKa3aHHeM KOJIHYeCTBA YaCOB, BblIeJIEHHBIX HA KOHTAKTHYIO padoTy 00y4arommxcsi
¢ nmpenoaasBartesieM (110 BUIaM Y4eOHBIX 3aHATHI) M HA CAMOCTOATEILHYI0 PadoTy

QOunas popma o0yueHust

AyIMTOPHBbIE 3aHATUS Cam.
HaumeHnoBaHue pa3aenoB u TeM Bcero
n/n JIK m3 JIB pao.
Kypc 4; Cemectp 7/

Pasznen 1. luddepenimansubie ypaBHCHUS
TIEPBOTO MOPSIIKA.
Tema 1. VpaBHeHus mepBOro mopsjka, paspe- 20 4 6 18
IICHHBIC OTHOCHTEJILHO MPOU3BOIHOM
Tema 2. VYpaBHeHus IEPBOTO MOPS/IKA, HE pas- 20 6 6 18
PEIICHHBIC OTHOCHTEIILHO TIPOM3BOTHOM
Tema 3. Jluddepenimanbabie ypaBHEHHs 22 6 6 18
BBICIIUX MOPSIIKOB
Paznea 2. Cucremsl auddepeHnnaabHbIX
YPaBHEeHU
Tema 4. Cucremsl 0OBIKHOBEHHBIX AU depeH- 6 6 18
[HAJIbHBIX YPABHEHHUI
Tema 5. Cucremsl uHeHHbIX TudHeEpeHIH- 6 6 18
AIbHBIX yPaBHEHHUI
Tema 6. DneMeHTBI TEOPHU YCTONUMBOCTH 8 6 18
Dopma omuemHocmu
3auem c oyernkoti
NTOI'O: 180 36 36 108
Bm.u. npaxmuuecxkas nodzomoska 2

OuHo-3a04yHasi popma o0yueHusi (He peaar3yercs)
3aouHas popma 00yueHus (He peanuszyercs)

I11. OUEHOYHBIE MATEPHUAJIBI 1JI51 TPOBEJEHUSA TEKYIIEW U
MNPOMEXKYTOYHOM ATTECTAIIMA OBYYAIOIIUXCS IO JUCHUIIJIUHE



Texymias arrectanus MpoBOAUTCS B (OpMe KOHTPOJILHOM paboThI, TecTa, pedepara, TBOP-

YCCKOI'o 3a1aHusd, Keica u Ap.

TecToBBIii BADHAHT KOHTPOJIbLHOI padoThl (7 cemecTp)
Oobpaszeuy eapuanma mecmogozo KOHmMpPOns

3aganusa

BapuaHTbl 0TBETOB

Nel. VcranoBute, kKakas U3 TaHHBIX (YHKIUN SBISIETCS pe-

menueM audQepenuansHoro ypapaenus Y — Y = 6e?*

lLy=Ce*+C,e™* +2e*
2.y=Ce*+C,e* +e*

3.y=Ce*+C,e* —2e*
4. y=Ce*+Ce*—e*

Ne2. Onpenenute Tin auddepeHnnaIEHOTO ypaBHEHUS 1. Jluneiinoe ypaBHEHUE
y+y= 2Xy3 2. OHOpOTHOE ypaBHEHHE
3. YpaBHeHuE ¢ pa3AesIOIIUMUCS EPEMCHHBIME
4. YpaBHenue bepHymim
Ne3. Onpenenure, Kakyro MOJICTAHOBKY MOXKHO HCIIOJIB30BaTh | 1. y=uv 2. y=ux
JUTS PELICHUST yPaBHEHUS Y
Ly Ly 3. y'=p(x) 4. u=sin=
y' =< +sin= X
X X
Negq, Haﬁzu/ITZe 0'61uee pelieHne ypaBHeHuUs Ly= 2 +C 2. y= Ol + l
Xy -2xy=0 X
X

NeS. Haiinure yacTHOE pelieHne ypaBHEHUS
ycosx +y=tgx, y(0)=0

1. y=tgx+e ¥
2. y=tgx—1+e ¥
3. y=—tgx+1+e™

4.y =tgx—1+e%

Ne6. Haiinure 3nauenrie C 4aCTHOTO peLIEHUs] ypaBHEHUS

(y + 4/ X2 + y2 )jX — xdy =0, MPOXOIAIIETO Yepe3 TOU-
Ky (1,0)-

0
1

-1
2

EESENES
anaqg

Ne7. Hatinnre muddepeHnmaibHoe ypaBHEHIE CEMEUCTBA
kpusbix X° — Yy = Cx

1L —X2+y>+2xyy'=0
2. X2 +y*>=2xyy'=0
3. X +y?=2xyy'=0
4. X°+y*+2xyy'=0

TunoBoii BApMAHT KOHTPOJILHOI pa6oThl (7 ceMecTp)

1. Haiitu oGwee pewenne ypasrenus Y -3y’ +3y-y=2e*.

2. Tlocrpouts (yHkumo 'puna mist kpaesoii sanaun y'-2y'=f(x), y(0)=1, y'(1)=0.

3. Pemmthb cuctembl ypaBHEHHU:




dx _, ax_t

PTIRA _ d xy . dx dy = dz
ﬂ:?x—By dy t COSY COSX COSXCOSY
dt dt  x?

IIpumepHas TemaTuka pedeparon

=

Pemenne ypaBHEHUH, CBOIANIMXCA K YPABHEHUAM C Pa3IeIAOIUMUCS IEPEMEHHBIMU.

OpnHopoiHbIE YpaBHEHUS IEPBOTO MOPSIIKA.

3. W3ydeHue MeTona BapualMy MOCTOSIHHBIX U €r0 IPUMEHEHUE AJIS peLIeHUs] TMHEHHBIX

YPaBHEHMI IIEPBOTO NOPSAIKA.

Pemenne ypaBuennit metonom M. beprymm.

Ypasuenus S. beprymm.

6. IlpuBeneHue ypaBHEHUH K ypaBHEHUSM B MOJHBIX AU depeHnnanax ¢ moMoLIbl0 HHTETPH-
PYIOIIHUX MHOKUTENEH.

7. W3yuyeHue mOJACTAHOBOK JJIsl MHTETPUPOBAHUS YPABHEHHH, TOMYCKAIOIINX MOHWKEHUE TTO-
psaka.

8. PerieHne oJHOPOIHBIX IMHEHHBIX YpPaBHEHUI ¢ TOCTOSIHHBIMU K03()pULIEHTaMH.

9. Pemrenne HEOTHOPOIHBIX TMHEWHBIX YPAaBHEHHUH C IOCTOSTHHBIMH KO3 (OUITMECHTaMH U TIpa-
BOH 4acThIO CIIELUATIBLHOTO BU/A.

10. Pemienue cucrem JuHEHHBIX qu(depeHInalIbHbIX YPpaBHEHUH IEPBOr0 NOPsAKa.

11. Metonapb! uccienoBanus cucteM nuddepeHnraibHbIX YpaBHEHUH Ha yCTOMUYMBOCTD pelie-

HUMH.

ro

ok

[TpoMexXyTOUHAsT aTTeCTaIMs 00YUYaIOIIUXCs OCYIIECTBIIETCS B (popMe 3auera B 7
CEMECTPE € UCIIOJIB30BAHUEM CIIEAYIOIINX OIIEHOYHBIX MaTEPHUAIIOB
Bomnpocsl k 3auery
(7 cemecTp, ouHas popma 00yUeHUs])

Opnnopoanblie qudepeHnrnanbHble YpaBHEHUS IEPBOTO MOPSIIKA.

Pemenne nuHelHBIX ypaBHEHUI NIEPBOTO nopsiaka meroaoM M.beprynu.

Pemenne nuHENHBIX YpaBHEHUH IEPBOTO NOPsIIKa MeToA0M Jlarpanixa.

VYpaBHeHUE B TOTHBIX Au(depeHIranax.

HMHTErpupyrommii MHOKHUTEIb.

VYpasuenue f.beprymn.

VYpaBHEHUS NEPBOro MOPsAKA, HEPA3PEUIEHHbIE OTHOCUTEIBHO MPOU3BOAHOM (OCHOBHBIE

HOHSTHSI, yPABHEHHE 7-HOW CTEIIEHN).

Henonnsle ypaBHEHHS.

VYpaBuenus Jlarpanxa u Kiepo.

10. uddepenumanbapie ypaBHEHHUS BBICIINX MOPSAIKOB (OCHOBHBIEC MTOHSTHSA).

11. VYpaBHeHUs, 1oNMycKalOUME MOHWKEHUE TIOPSIKA.

12. JIuHeitHO 3aBUCHMMBIE W JUHEHHO He3aBUcUMble pyHkumu. Onpenenurens BpoHckoro u
€ro CBOMCTBA.

13. CrpykTypa 0011ero pemeHust TMHEHHOTO OAHOPOIHOTO YPaBHEHHS BTOPOTO MOPSIKA

14. NnTerpupoBaHue JMHEHHOTO OJJHOPOJAHOIO YPABHEHHS BTOPOTO MOPSAKA C TOCTOSTHHBIMU

K03 ULIIeHTaMU.

NogakowdpE

© ©



15.
16.
17.

18.

19.

20.

21.
22.

23.
24.

25.
26.
27.

28.
29.
30.

CtpykTypa 00I1ero pemeHys TMHEHHOTO HEOAHOPOAHOIO YPAaBHEHHSI BTOPOT'O IMOPSIKA.
Meron Bapuanuy npou3BOIbHBIX IOCTOSHHBIX.

WuTerpupoBanre JMHEWHBIX HEOJHOPOJIHBIX YPaBHEHHH BTOPOrO IMOPSAAKA C MOCTOSH-
HBIMU KO3 puureHTamMu 1 mpaBoi yacTero Buaa f(x)=a x" +..+ax+a,.

WuTerpupoBanne JIMHEWHBIX HEOJHOPOIHBIX YpaBHEHUH BTOPOTO TOPSIAKA C IOCTOSH-
HBIMU KO3 puireHTaMu 1 mpaBoi yacTeio Buaa f(x) =P, (x)e™.

WuTerpupoBanue JIMHEWHBIX HEOJHOPOJIHBIX YpaBHEHUN BTOPOro MOpPSAKA C MOCTOSH-
HbIMH KOO(unrentamu u npasBoit uacteio Buaa f(x) =e” (P, (x)cosx +Q,, (X)sin AX).

CucreMbl OOBIKHOBEHHBIX AU(P(PEepeHIIMATIbHBIX YpaBHEHUN (OCHOBHBIE MOHATHS, 3a/7a4a
Koim, MeToapl UHTErPUPOBAHUS ).

CucteMbl TMHEHHBIX TU(GEpEeHIUATIbHBIX YPaBHEHUH (OCHOBHBIE TIOHSATHS).

Cucrembl TUHENHBIX TU(DPepeHInanbHbIX YpaBHEHUN € NMOCTOSHHBIMHM Ko3(duumeHra-
MHU.

MaTpHuuHBIil METOJ pELIEHUS JIMHEWHBIX OAHOPOIHBIX CUCTEM.

JluneitHble HEOTHOPOJHBIE cUcTEMBI U epeHtnanbHbIX ypaBHeHuid. Meton Jlanambe-
pa.

dyHIaMEHTaIbHBIE CUCTEMBI PELICHUN TUHEHHON OJHOPOJIHONU CUCTEMBI.

®opmyna Octporpanckoro-JInyBusis.

[lonsiTHE YCTOMYMBOCTH, ACUMITOTHYECKON YCTOMYMBOCTU M HEYCTOWYMBOCTHU IO JlAmy-
HOBY. Y CTOWYMBOCTH HYJIEBOT'O PELICHUS.

Kputepuit ycroituuoctu no ['ypBuiry.

Kpurepuii ycroitunBoctu Payca.

Meton ¢pyukuuit JIsmyHoBa.

IV. IEPEYEHD JJUTEPATYPBI, HEOBXOIUMOI
JUISI OCBOEHMS TUCIATIIMHBI

4.1. OcHoBHAs JUTEpaTypa

1. Tpenorun, B. A. O6bikHOBeHHBIE MU PEePCHITNATBHBIC YPABHCHUS | yICOHHK /

B. A. Tpenorus. — Mocksa : @uzmatiur, 2009. — 312 ¢. — Pexxum gocrymna: o noanucke. —
URL.: https://biblioclub.ru/index.php?page=book&id=82614 (nara oopaimienuns: 24.11.2021).
— ISBN 978-5-9221-1063-1. — TekcT : 3IeKTPOHHBIH.

2. Hazapoga, T. M. /TuddepeHnnanbHbie ypaBHeHuUs : yueOHOe mocodue : [16+] /

T. M. Hazaposa, 1. M. Ilyneiues, B. B. Xa6noB ; HoBocuGupckuii rocyiapcTBeHHbINA TEXHUYE-
ckuii yauBepcuteT. — HoBocubupck : HoBocubupckwmii rocyjapcTBeHHbI TEXHUUECKUI YHUBEP-
cuteT, 2017. — 100 c. : ui. — Pexum gocryna: mo noamnucke. — URL:
https://biblioclub.ru/index.php?page=book&id=576428 (nara oopamienus: 24.11.2021). —

bubmuorp. B ku. — ISBN 978-5-7782-3404-8. — TekcT : 37€KTPOHHBIH.

4.2. lonoJiHUTEIbHAS JIUTEpPaTypa

1. KoBpmxnsbix, A. 0. luddepennmansubie U pa3HOCTHBIE YpaBHEHUS : ydeOHOe mocodue /
A. 10. KoBpmxnsbix, O. O. KoBprmxHbIX ; Ypanbckuil GpenepanbHblii yHUBEPCUTET UM. TIEPBOTO
[Tpesunenta Poccun b. H. Enbuinna. — EkarepunOypr : U3natenbcTBO YpanbCcKoro yHUBEpCH-
teta, 2014. — 150 c. — Pexxum mocryna: mo noanucke. — URL:


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

https://biblioclub.ru/index.php?page=book&id=275742 (nata odpamenus: 24.11.2021). — bu6-
muorp: ¢. 122 - 123. — ISBN 978-5-7996-1341-9. — TekcT : 37eKTPpOHHBIH.

2.Annpees, A. H. N30panHnble riaBel Teopun nudepeHunanbHblX YpaBHEHUN | yueOHOE MOCOo-
oue / A. H. AuapeeB. — KemepoBo : KemepoBckuii rocymapcTBeHHbIN yHuBepeuret, 2012, — 112
C. — Pexum JOCTYTIA: 1o [MOIIHCKE. — URL:
https://biblioclub.ru/index.php?page=book&id=232210 (nata obOpamenus: 24.11.2021). — ISBN

978-5-8353-1300-6. — TekcT : 2JIEKTPOHHBIN.

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

JJI1 OCBOEHUA JTUCHUIIJIMHBI

Ne Ccblika Ha HaumeHnoBanune pa3padoTku B
m HH(OpPMaLMOHHBII pecypc 3JICKTPOHHOI1 hopMme Aocrymmocts,
1. http://www.biblioclub.ru DNeKTPOHHO-ONOIMOTeYHAs Perucrpamus depes Jyro-
cuctema (3bC) 00l YHUBEPCUTETCKHIA
VYHuBepcurerckast Oubinoreka | komnbloTep. B nanbhei-
OHJIaNH LIEM WHIUBUYyaIbHbIA
HEOrPaHUYEHHBINA TOCTYI
U3 M1000W TOYKH, B KOTO-
POl UMeeTCs JOCTYI K Ce-
™ VHTEpHET
2. http://www.exponenta.ru Ob6pa3oBarenbHbIil MaTeMaTu- | HeorpanudeHHBIH JOCTYIT
YECKHUH CalT, coJiepKaliui Ma-
TEMAaTUYECKHUE TTAKETHI JIIS
MOAJIEP>KKH MTPOBOAMMBIX 3a-
HSTHH, a TAK)KE METOOUUCCKHIE
pa3paboTKu
3. https://www.matburo.ru/ CnpaBounas nadopmanus o | HeorpaHudeHHbIH JOCTyT
MaTeMaTHYeCKUM JIUCIUILIU-
HaM
4. http://allmath.ru Maremaruueckuii noprai, co- | HeorpanudeHHbIH qoCTyM
JIepKaIIUi pa3/ielibl: BbICIIAS
MaTeMaTHKa, MPUKIaaHas Ma-
TEMAaTHKa, IIKOJIbHAs MaTeMa-
THKa, OTUMIINA/IHAs MaTeMa-
THKA.
5. http://www.e.lanbook.com NznarenbctBo «JlaHby Perucrparus uepes Jro-
0011 yHUBEpCUTETCKUI
KoMIibtoTep. B nanpHen-
[IeM WUHIUBUIYaTbHBIN
HEOTPAaHWYEHHBIN T0CTyM/
6. OBC «fOpaiit» BupryanbHeiii unTanbHblii 3am | biblio-online.ru
Y4eOHHKOB 1 y4€OHBIX MOCO- Hoctyn nocne perucrpa-
Ouii OT aBTOPOB U3 BEIYIIUX 1002078
By30B Poccun mo sakoHOMUYE-
CKUM, IOPUINYECKUM, TYMaHU-

7



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/

TapHbIM, HH)KEHEPHO-
TEXHUYECKUM U €CTECTBEHHO-
Hay4YHBIM HaIlPaBJICHUSM U
CIEIHUATBHOCTSIM.

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

MaremaTtndueckas 6a3a JaHHBIX, OXBa-

ThiBaronas okoJio 4 000 000 goky- Hoctyn cBoOOAHbIIH
1 ZbMATH MEHTOB, u3 Oosiee 3 000 xypHaJIOB U zbmath.org

170 000 xHHUT IO MaTeMaTHKE, CTaTH-
CTHKe, HUHpOpMaTuKe, PU3UKE, ecTe-
CTBEHHBIM HayKaM

Joctym cBOOOTHBII

Www.garant.ru

WNudopmannoHHO-TIPaBOBO#i mopTa CB0OOOHBIN JOCTYTI

Poccuiickuit nHGOpMaIIOHHBIH 1TOP-
3. | www.elibrary.ru TaJl B 00JIACTH HAYKH, TEXHOJIOTHH, CBOOOIHBII JOCTYI
METUIMHBI © 00pa30BaHuUs

Poccuiickas KOMIIBIOTEPHAs CIIPABOY-
HO-IIpaBOBAasi CUCTEMA

4. | www.consultant.ru CBoOOAHBIN TOCTYIT

VIl. JUOEH3UMOHHOE U CBOBO/JHO PACITPOCTPAHSAEMOE
INPOT'PAMMHOE OBECIIEYHEHUE
[Ipu peannzanuu y4eOHON AUCIUIUIMHBI IPUMEHSETCS CIENYIOLEe JTUIEH3MOHHOE

Y CBOOOJIHO paclpoCTpaHsieMOe IPOrpaMMHOE 00eCTIeUeHHE:
- Microsoft Windows;
- Microsoft Office;
- LibreOffice u ap.

VIiIl. OBOPYAOBAHUE U TEXHUYECKHUE CPEJACTBA OBYYEHUAI,

HEOBXOJAMUMBIE U1 OCYIMECTBJIEHUA OBPA3OBATEJIBHOI'O

HNPOLECCA 11O JUCIUIIJIMHE

VYueOHble 3aHATHS MPOBOAATCS B ayTUTOPUIX, YKOMIUIEKTOBAHHBIX CHEI[HATH3UPO-
BaHHOW MeOeIbl0, B TOM YHUCJIE CTAllMOHAPHBIMU WJIM MIEPEHOCHBIMH TEXHUYECKUMU CPe/I-
cTBaMU 00y4eHus (IPOEKTOP, IKPaH, KOMITBIOTEP/HOYTOYK).

CamocTosiTenbHas paboTa MPOBOJAUTCS B KaOMHETaX, OCHAIIEHHBIX KOMITbIOTEPHOM
TEXHUKOM ¢ BOBMOXKHOCTBIO MOJKIIOUEHUS K ceTu «HTepHeT» 1 o0ecrneueHrueM 10cTyna
B AJICKTPOHHYIO HH(POPMALIMOHHO-00Pa30BaTEIbHYIO CPE/ly YHUBEPCUTETA.


https://lib.tusur.ru/ru/resursy/bazy-dannyh/zbmath
https://zbmath.org/
http://www.garant.ru/
http://www.elibrary.ru/
http://www.consultant.ru/

