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MunucrepcTBo 00pa3oBanus U Hayku PO

o o Dopma
YIIbSHOBCKUI TOCYy1apCTBEHHBII YHUBEPCUTET

®-Paboyas mporpamMma 110 JUCIUILIIHE

1. HEJIA U 3AJAYHN U3YUYEHUSA JUCIUITJIMHBI

HensMu ® 3agadyamMu OCBOGHUS IUCHMIUIMHBI B OONAacTH OOydYeHHs, BOCIHMTAHHS U
pasButus, coorBercTByromuMu nensm OITOIL, sBastoTcs:
® wu3ydeHHe 0a30BBIX MOHATUI TEOpUH MU PEepeHIINATHHBIX YPaBHEHUH;
® OCBOCHHME OCHOBHBIX IIPUEMOB PEILIECHUS IPAKTUUECKUX 3a/1a4 110 TEMaM JUCLUILIMHBI;
e npuoOpeTeHre OmbITa PAOOTH C MATEMATHYECKOHN M CBSI3AHHOM C MAaTEeMAaTUKON HAyIHOU H
y4eOHOM IUTEepaTypoii;
® pa3BUTHUE YETKOTO JIOTUYECKOTO MBIILIJICHHUS.

2. MECTO JUCIMIIJIMHBI B CTPYKTYPE OIIOII

Hucnunnuna  «/luddepenunanbupie  ypaBHEHHs» OTHOCHTCS — 00S3aT€NbHOM  YacTH
muctumiueH OIIOIl mo nanpasnennto 01.03.02 «[Ipuxnagnas mMarematnka U WHOOpPMATHKA»
HarnpaBiieHHOCTH «/IMHUTaIIMOHHOE MOIeNUpoBaHue U aHamu3 qanHbix» (61.0.22).

JycuuminHa yuTaeTcst B 3-eM ceMecTpe 2-ro Kypca CTyJeHTaM OYHON (opMbl OOydeHHs U
0a3upyercs Ha CIEIYIOINX MPEIIIeCTBYIOMMNX YUeOHbIX TUCIUIUINHAX

e MaremMaTUYECKUI aHAIN3
e Anre0pa
e [‘eomerpus
Jlis OoCBOEHMS AMCLUUIUIMHBI CTYACHT JOJDKEH HMETh CIEAYIOIIME «BXOJHBIC» 3HAHUS,
YMEHUS, HABBIKM U KOMIIETEHIIUU
e CrOCOOHOCTH K CaMOOPraHM3alMK U CaMO0OpPa30BaHUIO;
® CrOCOOHOCTh KOPPEKTHO NMPUMEHSTh MPU pElIeHUH Mpo(decCHOHAIbHBIX 3aJad ammapar
MaTeMaTHYeCKOr0 aHaJIN3a, FTEOMETPHH, alreOpsbl

Pe3ynbTaTel OCBOEHUS MUCHUIUIMHBI OyAyT HEOOXOAMMBI Ul JallbHEHIIEro Ipoliecca
oOyueHusi B paMKax MOATAMHOTO (HOPMUPOBAHUSI KOMIETCHLIMN ISl MPOXOXKACHUS Y4eOHOM,
MPOU3BOJACTBEHHON M MPEAAUIIOMHOM MPAKTUK, TOCYJaPCTBEHHON UTOTOBOM aTTeCTAIUU.

3. HIEPEYEHD IINTAHUPYEMBIX PE3YJIbTATOB OBYYEHUSA 11O JUCHUIIJIMHE
MOAYJII0), COTHECEHBIX C IINTAHUPYEMbBIMMU PE3YJIbTATAMU OCBOEHUSA
OBPA3OBATEJIbHOM ITIPOT' PAMMBI

[Ipouecc wu3yuyenus aucuumiuHbel «/uddepeHnnansupie ypaBHEHHs» HampaBieH Ha
(dbopMHUpOBaHKE CIEAYIOIINX KOMIETEHIIHUA.

Kon wu HammeHnoBanme  peanmsyemoil | [lepedeHp mmaHuUpyeMbIX pe3yabTaTOB OOYYEHHUS 10
KOMIIETEHIIN U TUCHHUIUTAHE (MOZYIIO), COOTHECEHHBIX C HHAWKATOpaMHU
JOCTYDKEHNST KOMIIETEHIINI
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YK-2

CniocobeH onpenensTh Kpyr 3aa4 B paMKax
MTOCTaBJICHHOM IICTH U BEIOUPATh ONTUMATBHEIC
CIIOCOOBI X PEIICHUS, HCXO/IS U3 ACHCTBYIOIIIX
MPaBOBBIX HOPM, UMEIOIIUXCS PECYPCOB U
OTrpaHUYEHUIN

OIIK-1

Cnoco0eH MpUMEHATh €CTECTBEHHOHAYYHbBIE U
O6U.ICI/IH)KeHeprIC 3HaHUA, MCTObI
MaTEMaTUYECKOrO aHaIM3a U MOJETMPOBAHNS,
TEOPETHYECKOTO U IKCIIEPUMEHTATLHOTIO
UCCIICIOBaHMS B IPOQPECCHOHATBHOM
JIeATENEHOCTH;

IK-1

Cnoco0eH MpoBOIUTE MPEANPOSKTHOE
00cIIeI0BaHNe 00bEKTAa aBTOMATH3ALINN,
CHCTEMHbII aHAIIU3 MIPEIMETHON 00JIaCTH, aHAJIH3
Hay4HO-TeXHUUYeCcKol HH}popmaLmy,
OTEYECTBEHHOI'O U 3apyOEKHOTO OIbITa 110
TEMAaTUKE UCCIIEOBAaHUS

MunucrepcTBo 00pa3oBanus U Hayku PO dopma
YIIbSHOBCKUI TOCYy1apCTBEHHBII YHUBEPCUTET op
®-Paboyas mporpamMma 110 JUCIUILIIHE
3HaTh:
o oTipeieieHne Qg depeHInanbHOTO

ypaBHEHHs, OOLIET0O M YACTHOTO pEIICHHUs, HX
reOMETPUYECKUI CMBICIT;

. 0011yI0 TEOPHIO JTUHEHHBIX
OJIHOPOJHBIX U HEOJHOPOAHBIX MU DepeHIIaTbHBIX
YpaBHEHUH;

° CXCEMBI peIICHUA JIMHENHBIX

i depeHInanbHbIX YPaBHEHUH € TOCTOSHHBIMHU
koa(purmenTamus;

. CXEMBbl pEIIEHUS CHUCTEM JMHEWHBIX
muddepeHInanbHbIX  YPaBHEHUNW C TOCTOSTHHBIMU
K03 puIueHTaMu;
YMers:

e  KJacCUPUIUPOBATH T depeHnanbHbIe
yYpaBHEHUS U IPUMEHITh HEOOXOAUMbBIE METO/IbI
JUISl pEILIEHUs] 3TUX YPABHEHUN;

e pemaTh JIMHEWHbIE g depeHnaibHbIe
ypaBHEHUs N-TO TMOPSAIKAa U CUCTEM JIMHEHHBIX
yYpaBHEHUH C OCTOSTHHBIMU KO3 puiienTamus;

® 1ICII0JIb30BaTh MaTeMaTHYeCKUM ammapar i

OCBOCHUS TEOPETUUECKUX OCHOB u
MPAKTUYECKOTO  HCIOJIb30BaHHUA  (PU3UUECKHUX
METOJIOB.
Bianers:
® MeTOoJaaMu penieHus muddepeHnranTbHbIX
YpaBHEHUH MEPBOTO MOPSIKA;
® METOoJaMu pelieHus JMHEHHBIX

mddepeHInanbHbIX ypaBHEHUH N-TO MOpsiaKa
C IOCTOSTHHBIMH KO3 UITMEHTaMH

® HAaBBIKAMU  HCIOJB30BAHUS  MaTEMaTHYECKOTO
amrmapara Jyisl petieHus: GPU3NIEeCKUX 3a/1ad.

4. OBIIAS TPYAOEMKOCTbD JUCHUIIJIMHBI

4.1. O6beM TUCHUILTHHBI B 3a4eTHBIX equHunax (Bcero) 3 3ET (108 gac.).

4.2. O0beM IMCUMILIMHBI 10 BUAAM Y4eOHOH padoThI:

Konuuecmeo uacoe (popma odyuenus - oneenas)

Buo yueonoii pabomul

Bcezo no nnany

B m.u. no cemecmpam

3 -

KonTaxTHas pabora

72[72

72[72* -
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MunucrepcTBo 00pa3oBanus U Hayku PO
VIbSHOBCKHH TOCY1apCTBEHHBIH YHUBEPCUTET

Dopma

®-Paboyas mporpamMma 110 JUCIUILIIHE

oOyJaromuxcs ¢

MPETo1aBaTesIeM
AyIUTOpHBIC 3aHATHUS: 72[72 72[72* -
o Jlexiun 36/36 36/36* -
e IlpakTHueckue u 36/36 36/36*
CEeMHMHAPCKHE 3aHATHUS
e JlabGopaTopHbie
paboThI i i i
(J1abopatopHbIi
MIPAKTHUKYM)
CamocTosTenbHast
36 36 -
paborta
dopma TeKyniero IIPOBEPKA PEIICHUS
KOHTPOJISI 3HAaHUH U 3a1ay, 2
KOHTPOJIS KOHTPOJIbHBIE -
CaMOCTOSITENIbHOU paboTsl, 2
paboThI KOJUIOKBHYMa
Kypcosas pabora - - -
DK3aMeH - - -
Bcero yacos no
108 108 -
AUCHHUILINHE
Buasr npomexxyrouHon
aTTecTauuu (3K3aMeH, 3a4yeT 3a4yeT -
3a4er)
OO6mast TpyA0€MKOCTh B 3 3 i

3ad4. ef.

*B ciyyae HEOOXOOUMOCTH HCIIOJIB30BaHMUSI B y4E€OHOM MPOIECCe YACTHUYHO/UCKIIOUUTEIHHO
JMCTAaHLIMOHHBIX 00pa30BaTeNbHBIX TEXHOJIOTUI B TaOIuUIE Yepe3 CIIEHI yKa3bIBAETCsl KOJIUYECTBO
gacoB pabotsl IIIIC ¢ obyuaromuMucs Juisi TpOBEACHUS 3aHATHI B AUCTaHUIUOHHOM (opmaTte
MIPUMEHEHHEM JIEKTPOHHOTO O0yUeHUSI.

4.3. Copepxanue 1McUMIJIMHBI. Pacnipenesenne 4acoB no TeMaM M BUJIaM yueOHOii padoThbI:

dopma o0ydeHus O4YHasd
Buabl yueOHbIX 3aHATHI dopma
AyAUTOpHBIE 3aHATHS TEKYIIEero
Hasmaune paonenon | g, Mecnue | “opnre. | muveparin | omves | “oupods
U TeM Jlekn . 3HAHUH
- 3aHATHSA, | PadoTHhl, BHOM Hasi
CceMHMHap | NPAKTHK popme padora
bl YMBI
1 2 3 4 5 6 7
Paznea 1. ludgdepennuanbabie ypaBHEHHS EPBOr0 MOPSiAKA
1. 52 18 18 16 Jlomariiaue
Juddepenunanbupie 3aJ1aHus,
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MunucrepcTBo 00pa3oBanus U Hayku PO
VIbSHOBCKHH TOCY1apCTBEHHBIH YHUBEPCUTET

Dopma

®-Paboyas mporpamMma 110 JUCIUILIIHE

ypaBHEHUS IEPBOTO KOJUIOKBUYM,
HopsJIKa KOHTPOJIbHAS
paborta
Pazgen 2. CucreMsl JTHHEHBIX YPABHEHUH H JIMHEHbIE N-T0 MOPSIKA
2. HopmanbsHbie 16 6 6 4 Homarraue
CUCTEMBbI 3aJ1aHus,
QG hepeHITnaTbHBIX KOJUJIOKBUYM,
YpaBHEHUNU KOHTPOJIbHAS
paborta
3. Jluneiinbie 20 6 6 8 Jomamtaue
CUCTEMbI ypaBHEHUI. 3aJaHus,
KOJUIOKBUYM,
KOHTPOJIbHAS
paborta
4.JIuneiiapie 20 6 6 8 Jomamraue
ypaBHEHUS n-ro 3aJ1aHus,
MopsiJIKa KOJUIOKBUYM,
KOHTpPOJIbHAs
paborta
Uroro 108 36 36 36

5. CONEP)KAHME JUCIHUATIIAHBI (MOIY.JIA)

Pasznea 1. IudPepennuanbubie ypaBHeHUS NEPBOTro MOPSAIKA.

Tema 1. uddepeHunaibHoe ypaBHeHHE EPBOr0 MOPSAKA.

OcHoBHbIe ompenencHus. MHTerpansubie kpuBble. 3amaya Komm. YactHoe u oOliee pemieHus.
Metonpl pemieHusi npocredmunx auddepeHanbHbIX YpaBHEHHH MEpBOro Hopsaka. Teopemsl
CyIIECTBOBaHMS W  €AMHCTBEHHOCTH pemeHus 3amgaun  Komm. IlonHble  perieHws.
Huddepenunanbible  ypaBHEHHS TEpBOTO  TMOPSAIKA, HE pa3pelIeHHbIE OTHOCHUTEIBHO
MPOU3BOJHOM.

Pazpen 2. CucreMbl JIMHEHHBIX YPABHEHUH U JIMHEHHbIE N-T0 MOPAIKA.

Tema 2. HopmaabHble cucTeMbl 1u(depeHInaTbHbIX YPABHECHHUH.

Cucrembl auddepennuanbubix  ypaBHeHuil. Hopmanpueiii Bua. 3amaua Komm. Teopemsl
CYIIECTBOBAaHUS M E€IUHCTBEHHOCTH pemieHus. CneactBus uis OAHOro AuQdepeHnnaibHOro
ypaBHEHUS N-TO NOPAJIKA.

Tema 3. JIuHelinbIe cMCTEMbI YPABHEHUI.

OcHoBHble cBoiicTBa peweHuid. Omnpenenurens Bponckoro. IlpocTpancTBO — perieHwHil.
OdyHaameHTanbHble cucTeMbl pemieHuid. [loctpoenue oOrmiero pemieHus. JIuHeHbIE CUCTEMBI C
MOCTOSIHHBIMH Kod(duninentamu. CTpykTypa QpyHIaMeHTaIbHON MaTPHUIIBL.

Tema 4. Iludgdpepenunanbabie ypaBHeHHs N-T0 MOPSIAKA.

OpHoponHOoe nuHenHoe ypaBHeHue. Onpenenurens BpoHckoro u ero coiictsa. HeonHopoaHoe
JMHEWHOE ypaBHEHHE. MeTos Bapualuu IPOU3BOJIBHBIX MOCTOSHHBIX. JIMHEHOE ypaBHEHHE C
MOCTOSIHHBIMU KO3 pULIMeHTaMU. XapakTepucTuueckoe ypaBHeHue. Iloctpoenue oOmiero
peuieHusi. YpaBHEHUS B YACTHBIX TPOU3BOIHBIX IEPBOTO MOPSJIKA.
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MunucrepcTBo 00pa3oBanus U Hayku PO

o o Dopma
YIIbSHOBCKUI TOCYy1apCTBEHHBII YHUBEPCUTET

®-Paboyas mporpamMma 110 JUCIUILIIHE

6. TEMBI IPAKTUUYECKNX U CEMUHAPCKUX 3AHATHAM

Tema 1. luddepennmansHoe ypaBHEHUE IEPBOTO MOPsAKA (IPAKTUIECKUAE 3aHATHS)
Wnterpansupie kpuBble. 3amada Komm. YactHoe u oOmee pemeHus. MeTOasl pemieHHs
npocredmux auddepeHnuanbHbBIX  ypaBHEHMM mepBoro mopsiaka.  JuddepenunanbHbie
YpaBHEHHUS [IEPBOTO MOPSIIKA, HE pa3pelIMMble OTHOCUTEIHHO IPOU3BOIHOM.

Tema 2.HopmainbHble cucTeMbl JuddepeHInaIbHbIX YPaBHEHUN (IPAKTUUECKUE 3aHATHS)

Y cToN4nBOCTh. JIMHEHHBIE ypaBHEHHSI B YACTHBIX IIPOU3BOIHBIX IIEPBOTO MOPsIIKA.

Cuctemsl muddepeHanbHbIX ypaBHeHud. [IpuBenene k HopManbHOMY BHTy. 3agada Komm.
Tema 3. JIuneiiHble cucTeMbl YpaBHEHHUH (IIPaKTUUECKUE 3aHSTHS)

dyHaameHTanbHble cucTeMbl pemieHui. [loctpoenue oOmiero pemenus. JIMHeNHbIE CUCTEMBI C
MOCTOSIHHBIMU KO3 dunimentamu. CTpyKTypa pyHIaMeHTaTIbHON MaTpHUIbL.

Tema 4. luddepenunansHpie ypaBHEHUS N-TO MOpsAaKa (MPaKTUYECKUE 3aHATHUSA).

OnHopoaHOoe JNHMHEHHOE ypaBHeHHe. HeomHopomHoe nuHeWHOe ypaBHeHHE. MeToj Bapualuu
MIPOM3BOJIBHBIX MOCTOSHHBIX. JIMHElHOe ypaBHEHHE C MOCTOSHHBIMH KO3 (UIIUEHTaMHU.
Xapaktepuctuueckoe ypaBHeHHe. Haxoxaenme oOmero perieHus. Pernenue JTMHEHHBIX
YpaBHEHUI B YACTHBIX MTPOU3BOIHBIX MIEPBOTO MOPSIKA.

7. JABOPATOPHBIE PABOTHI (IABOPATOPHBII TPAKTHKYM)
[IporpamMoii HE IPETYCMOTPEHO.

8. TEMATHUKA KYPCOBBIX, KOHTPOJIbHbBIX PABOT, PE®OPEPATOB

Tematnka KOHTPOJIBHBIX paboOT.
Koumponvnasa paboma Nel. «YpaBHEHUs IEPBOTO MOPSIIKAN:

1) onHOpOAHOE YpaBHEHHUE;

2) MTuHEHHOE HEOTHOPOTHOE YPaBHEHUE;

3) ypaBHeHue bepnysm;

4) ypaBHEHHE B MOJIHBIX AuddepeHImaiax;

5) ypaBHEeHHe, HE pa3pelIeHHOE OTHOCUTEIHHO MTPOU3BOTHOM.

Koumponvnaa paboma No2. «JluneitHoe ypaBHEHHE N-rO MOpsAJKAa UM CHCTEMbl YpaBHEHUH
MIEPBOTO MOPSIAKAN:

1) HEOTHOPOIHBIE CUCTEMBI C TIOCTOSIHHBIMU KOA(PPHUIICHTAMH;

2) OTBICKAHME BHUJA YACTHOTO PpELICHHS JWHEHHOTO YypaBHEHHS N-TO
MopsAKa Mo BUAY IPaBOM 4acTu;

3) pelieHre THHEHHOTO HEOAHOPOTHOTO YPABHEHUS N-TO TOPS/IKA;

4) perieHre HETMHEHHOM CHCTEMBI.

9. IEPEYEHD BOITPOCOB K 3AYETY

1. Tlonsatue muddepeHunambHOro ypaBHeHus 1-ro mopsaka. [lone HampaBnenuil. 3anaua
Kommm. OGmiee pemenue.

2. Ilpocreiime ypaBHeHHMs 1-To mopsiika YpaBHEHHS C pa3AeiSIIOIIMMUCS NEePEeMEHHBIMU.

OnHOpOIHBIE ypaBHEHUS.

JInnelinble ypaBHeHUs. Y paBHeHUs bepHymn.

4. VYpaBHeHue B cHUMMeTpU4yHOH Qopme. OOwmMI uHTErpan. YpaBHEHHS B IOJHBIX

w
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10.
11.
12.
13.
14.
15.

16.

17.

18.

19.

maddepennunanax. UHTErpupyrommii MHOXKHUTEb.

Huddepenunanbupie  ypaBHEHHsT TEPBOTO IMOPSAKA, HE pPa3pelIeHHBIE OTHOCUTEIBHO
IIPOU3BOIHOM U MX PEILICHMUS.

VpaBuenus Jlarpanxka u Knepo.

YpaBHEHMS BTOPOTO MOPSIKA, JONYCKAIOLNE TOHUKEHUE MOPsiIKa.

Cuctemsl muddepeHranbHbpIX ypaBHeHud. [IpuBenenne k HopManbHOH hopme.
BekropHas 3anuchk HOpMaabHOM CHCTEMBI. Teopema O CyIIeCTBOBAHUU U €IMHCTBEHHOCTH
pemeHust Uil HOpPMaJlbHOW cucTeMbl. MHTerpanbHas kpuBas u Tpaekrtopus. OOmee
pelieHue u o0Iuit MHTErpal.

Cucrema nuHeNHHbIX ypaBHeHHH. CTpyKTypa 00I1ero pemeHus 0JHOPOIHON CUCTEMBI.
Onpenenurens BpoHckoro. JInHeliHas 3aBUCUMOCTB/HE3aBUCUMOCTD BEKTOP-(YHKIIUH.
CrpykTypa 00111ero pemeHuss HeoJHOPOIHOM cucTeMbl. MeTo 1 Bapualiiy NOCTOSTHHBIX.
@yH1aMEeHTAIIbHAsI MaTPULIA U €€ CBOMCTBA.

JInneliHbIE ypaBHEHHs N-TO NMOpsiAKa. Penienue JIMHEHHOro OJHOPOAHOIO YPaBHEHUS.
Crpykrypa oOmiero peuieHus JUHEHMHOrO0 HEOJHOPOJHOIO YPaBHEHHS N-TO MOPSAIKA.
Merto1 Bapraluy Mpou3BOJIbHBIX MOCTOSIHHBIX.
Pemenne ypaBHeHMS n- Tro TopAgKa ¢
KomnuiekcHO3HauHbIE U IEHCTBUTENBHBIE PEIIECHNS.
Teopema 00 oOmmeM pemieHUH OJHOPOJHOTO JUHEHHOTO YPAaBHEHHS C IOCTOSHHBIMH
ko3¢ dumeHTamMu.

OTpICKaHME YaCTHOTO pEHICHUs] HEOJHOPOJHOTO YpaBHEHHS n-
MOCTOSIHHBIMH KO3((UIIMEHTAaMU U CIIeUAIbHOMN MPaBOil 4acThIO.
Onpenenenne 3anaun Komwu, TeopeMa CylecTBOBAaHUS M €AMHCTBEHHOCTH PELICHUS VIS
YPaBHEHUS N-TO MOPSAIKA.

MOCTOSIHHBIMH KO3 PUIIEeHTaMU.

ro TopsaKa C

10. CAMOCTOSATEJIBHASA PABOTA CTYJAEHTOB

HasBanue pa3aenos u Bunx camocTosATeTsHOM paboThI O6bem | Dopma KOHTPOJIS
TeM B yacax
1. [IpopaboTka yueOHOTO MaTepuaa, 16 3ader, MpoBepKa
Huddepenuunanbaple | TOArOTOBKA K CAaye 3a4eTa, penieHus 3aaad,
YpaBHEHUS [IEPBOTO KOJUIOKBHYMa, pEeLIECHUE 3a]1a4 KOJUIOKBUYM,
NopsiKa KOHTpOJIbHAs paboTa
2. HopmanbHbie [IpopaboTka yueOHOTO MaTepuaia, 4 3ayeT, mpoBepKa
cuctembl audde- NOATrOTOBKA K cJlaye 3a4yeTa, penieHus 3auad,
PEHUUATIBHBIX KOJUIOKBUYMa, pEeLIEHUE 3a]1a4 KOJUIOKBUYM,
ypaBHEHUI KOHTpOJIbHAs paboTa
3. Jlunelinbie [IpopaboTka yuebHOTO MaTepuana, 8 3auer, mpoBepKa
CUCTEMBbI YpaBHEHUW | MOJArOTOBKA K CJla4e 3a4eTa, pelieHus 3aaad,
KOJUIOKBUYMa, pEeLIEHUE 3a]1a4 KOJUIOKBUYM,
KOHTpOJIbHAs paboTa
4. Jlunelinbie [IpopaboTka yuebHOTO MaTepuana, 8 3auer, mpoBepKa
ypaBHEHUS N-TO KOJUIOKBUYMa, MOJITOTOBKA K cJjaue penieHus 3aaad,
nopsiKa 3a4era, pelieHue 3aaau KOJUJIOKBUYM,
KOHTpOJIbHAs paboTa

11. YHEBHO-METOJUYECKOEN HH®OPMAIIMOHHOE OBECIIEYEHUE

TUCIUATLTAHBI

a) Cniucoxk peKoMeHyeMoii JTuTepaTyphl
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®-Paboyast nporpamMma 1o AUCHHUIIIIHE
OCHOBHAas
1. TuxonoB A.H., uddepennmansusie ypaBHeHus: YueO.mis By30B / TuxonoB A.H.,

BacuibeBa A.b., CemnukoB A. I'. - 4-¢ uzn., - M. : ®USMATIIUT, 2002. - 256 c. (Kypc
BBICIIICH MaTeMaTUKU M MaTtematudeckoi gpusuku. Bem. 6) - ISBN 978-5-9221-0277-3 - Pexum
noctyna: http://www.studentlibrary.ru/book/ISBN9785922102773.html

2. 2.1.@uxrenronsy I M. Kypc auddepeHunanbHOro ¥ MHTETPaJIbHOTO HCYHUCIEHUS :
yueOHUK 171 Hu3. U Mex.-MaT. cnem. By30B. T. 1 : / ®uxrenromnsi ['puropuit Muxaiinosuy. - 8-¢
n3a. - Mocksa :@usmatiur, 2006.

2.2.@uxtenronsil I'. M. Kypc nuddepennmanbHOro 1 HHTErpaibHOrO HCYUCIEHUS | YUeOHUK AJIs
¢u3. u Mex.-mareM. crer. By30B. T. 2 : / ®uxrenronsn ['puropuit Muxaitnosud. - 8-e usg. -
Mocksa :@uzmarnut : Jlabopatopus 3nanwuii, 2003.

2.3 ®uxrenronusl I'. M. Kypc quddepennnaabHOro 1 MHTErpaabHOTO UCUUCIIECHUS | YUEOHUK IS
¢u3. 1 Mex.-Mmart. crerl. By30B. T. 3 : / ®uxrenronsn ['puropuit Muxaiinosuu. - 8- usn. - Mocksa
:dusmatiut, 2005.

AOMOJIHUTEIbHAs
1.®ununmnos, A. ®. Coopuuk 3aaa4 no nupdepeHIHaTbHBIM ypaBHEHUSAM : ydeO.nmocodue ass
By30B / ®ununmnos Anekceit ®enopoBuy. - 7-e u3f., crep. - Mocksa : Hayka, 1992

2. Benensnun A.Jl., Ilpaktuxym. Juddepenunansusie ypaBHenus. B 2 4. Yacte 1.
Huddepenninanbapie ypaBHEHHsI TIEPBOTO TMOPSAKA W TMPUBOIAIIMECS K HHUM [DJIEKTPOHHBIN
pecypc] / Benensimua A./l., [Tomusenko B.K. - M. : DUSMATJINUT, 2008. - 160 c. - ISBN 978-5-
9221-1007-5 - Pexxum pocryma: http://www.studentlibrary.ru/book/ISBN9785922110075.html

3. Kamke D. CnpaBouHUK MO OOBIKHOBEHHBIM AU(PEPEHIINATBHBIM YpaBHEHUSM. 6-¢ H3IaHUE.
M.,Jlanb, 2007. 576 c.

4. MyparoBa Tatesina BranumuposHna. Jluddepennmnanbapie ypaBHEeHNS | YUEOHUK U TPAKTUKYM
st akamemuueckoro OakamaBpuara / MyparoBa Tatesna BrnamumupoBna; Myparosa T. B. -
MockBa : HOpaiit, 2019. - 435 c¢. - (bakamaBp. Axamemuueckuii kypc). - URL:
https://urait.ru/bcode/432105.

5. IlanteneeB A.B., OObikHOBeHHbIE auddepeHInaabuble ypaBHEeHUs. [IpakTuueckuii Kypc:
yue0.mocobue ¢ MmynbTUMenaua comnpoBoxkaeHueM / A.B. IlanreneeB, A.C. fxumoBa, K.A.
PribaxoB - M. : Jloroc, 2017. - 384 c¢. - ISBN 978-5-98704-465-0 - Pexum
nocryma: http://www.studentlibrary.ru/book/ISBN9785987044650.html

yueOHO-MeTOquYecKast

1. Anpapee A. C. ludpdepennmansubie ypaBHeHus : yueOHO-meTo . mocobue . Y. 1/ A. C.
AngpeeB, O. JI. FOpbeBa; Yal'V, ®MulT. - Vupsunosck :Yal'V, 2007. - 3ara. ¢ skpaHa. -
OnektpoH.TekcToBble naH. (1  aitn : 497 Kb). - Tekcr : onextponHsif.- URL:
http:/lib.ulsu.ru/MegaPro/Download/MObject/991

2. IOpreBa O. JI. O6bikHOBeHHBIE MU dhepeHIanbHbIe YPAaBHEHUS U CUCTEMBI : yue0.-MeTOI.
nocobue u tunosbie pacuetsl / O. JI. FOpweBa, U. A. Ilepuea, H. O. Cenosa; YnlI'Y, ®DMUuAT. -
VipsnoBek :Yul'V, 2016. - 3arn. ¢ skpaHa. - DnekTpoH.TekcToBble aaH. (1 daiin : 2,81 Mb). -
Texkcr : anexrponnsiit.- URL: http://lib.ulsu.ru/MegaPro/Download/MObject/246

3. IOpseBa O. JI. Meroandeckue yka3zaHHUs A CaMOCTOSATENbHOM pabOTHI CTYAEHTOB IO
micuuiuinie  «Jluddepennmanpable  ypaBHEHUs» s CTYAEHTOB BCEX HAalpaBlCHUH W
cneuuanbHocteit ®MUAT ounoit u 3a04yHOil ¢opm oOyuenus / O. [I. FOpbeBa; Yal'V, dak.
MaTeMaTUKU, WH(GOPM. W aBMall. TEXHOJNOTUH. - YibsHOBck :Yal'V, 2019. - 3arn. ¢ skpana;
HeonyGnukoBanublli pecypc. - DnekTpoH.TekcroBble gaH. (1 ¢aitn : 558 Kb). - Teker :
anekTponHbiid.- URL: http:/lib.ulsu.ru/MegaPro/Download/MObject/5694
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JIOIKHOCTD COTPYAHHMKA HayYHOH OHOIHOTEKN DPUO toamcs/ Jata

0) IlporpamMmmHoOe oGecnieueHne
1. TekcTOBBIN pegaKTop

B) [IpodeccuonaibHbie 6a3bl JAHHBIX, HHPOPMAMOHHO-CTIPABOYHbIE CHCTEMBI:
1. D1eKTPOHHO-0UOINOTEYHbIE CHCTEMbI:
1.1. Iludposoii o6pazoBarenbHbIi pecypc IPRsmart : anexTpoHHO-0MOIMOTEUHAs cCUCTEMa
caut / OOO Komnanus «Aii Ilu Ap Memma». - Caparos, [2023]. — URL:
http://www.iprbookshop.ru. — Pexwum moctyma: uis 3aperucTpup. mojb3oBateneid. - Teker :
ANEKTPOHHBIM.

1.2. O6pasoparenshas miatgopma FOPAWT : oGpa3oBaTenbHbIl pecype, IIEKTPOHHAS
oubmmoTexa : caiir / 000 Diexrpontoe m3garensctBo «FOPAWT». — Mocksa, [2023]. - URL:
https://urait.ru. — Pesxum moctyma: ajst 3aperucTpup. moJib3oBaresei. - TeKCT : 2JIeKTPOHHBIMN.

1.3. ba3za nanubIx «OnekrpoHHast Oubnuoreka texundeckoro BY3a (OBC «Koncynbrant
CTYIEHTa») : 3JEKTpOHHO-OnbinoTeunas cucrema : cailt / OOO «Ilomurexpecype». — Mockaa,
[2023]. — URL.: https://www.studentlibrary.ru/cgi-bin/mb4x. — Pexxum moctyma: st 3aperucTpup.
MoJib30BaTeNel. — TEeKCT : 3IIEKTPOHHBIH.

1.4. KoncynpTaHT Bpada. DJIEKTPOHHAS MEAUIIMHCKAas OMOIMoTeKa © 06a3a JaHHBIX : CaiT /
OO0 «BeIcmiasg mKOJAa OpPraHu3allMkd W yOpaBJIEHUS 3/paBoOXpaHeHUeM-KomIiekcHbIi
MEIUIMHCKUI KoHcanTHH». — Mocksa, [2023]. — URL: https://www.rosmedlib.ru. — Pexum
JOCTYMA: JJIsl 3apETUCTPUP. NOJb30BaTENEH. — TEKCT : 3IIEKTPOHHBI.

1.5. Bonbmas MeaunuHCKass OUOIMOTEKA | AIEKTPOHHO-OMOIMOTEYHAsT CUCTEMa : CaWT /
00O «bykamy». — Tomck, [2023]. — URL: https://www.books-up.ru/ru/library/ . — Pesxum mocryma:
JUISL 3apErUCTPUP. MOJIb30BaTeNe. — TEeKCT : AIeKTPOHHBII.

1.6. ObC Jlanp : amekTpoHHO-OMOIMOTEUHas cucteMa : calt / OO0 DBbC «Jlab». —
Cankr-IlerepOypr, [2023]. — URL: https://e.lanbook.com. — Pexxum gocryma: ajs 3aperucTpup.
0Jb30BatTene. — TEeKCT : 3JeKTPOHHBIN.

1.7. OBC Znanium.com : 35eKTpoHHO-O0nOImoTeyHas cucrema : cait / OO0 «3HaHHYMY.
- Mocksa, [2023]. - URL: http://znanium.com . — Pexum pgoctyma : Uis 3aperucTpup.
I10JIb30BaTEIICH. - TEKCT : AIEKTPOHHBIN.

2. Koncyabrantllnwoc [DnektpoHHbIi pecype]: cnpaBouHas mpaBoBas cuctema. / OO0
«Kowncynprant [Tmtocy - DnekTpoH. maH. - Mocksa : KoncynbrantlImtoc, [2023].

3. ba3pl JaHHBIX NEPHUOAUYECKUX U3TAHMIN:

3.1. eLIBRARY.RU: nayynas snextpoHHas Oubnuoreka : caiitr / OOO «Hayunas
Dnektponnas bubnuorekay. — Mocksa, [2023]. — URL: http://elibrary.ru. — Pexxum ngoctymna : ajist
aBTOPU3. MOJIB30BATENEU. — TEKCT : dJIEKTPOHHBIN

3.2. DnextpoHHas Oubnuoteka «M3marenpckoro noma «I'peGennukoB» (Grebinnikon) :
anekTpoHHass Oubnmoreka / OO0 MU]J[ «['pebennuxoB». — Mocksa, [2023]. — URL:
https://id2.action-media.ru/Personal/Products. — Pexxum moctyna : s aBTOpHU3. TOJIb30BaTENCH. —
TeKcT : PNeKTPOHHBII.

4. @epepaibHasi rocyaapcrBeHHasi mHGopMaunuoHHass cucremMa «HanmoHaabHas
JJIeKTPOHHAasI OMOIMOTEeKa) : AIeKTpoHHas Oubnroreka : cadt / ®I'BY PI'b. — Mockga, [2023].
— URL: https://H306.pd. — Pexxum noctyma : i moip3oBareneid HaydHo 6ubimotexku. — Tekcr :
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JJIEKTPOHHBIH.

5. Poccuiickoe odpa3oBanue : dhenepanpublii mopran / yupeaureiab GIAY «OULTO». —
URL: http://www.edu.ru. — TekcT : 3eKTpOHHBIIA.

6. DiexTpoHHasi Oud.auoTeyHass cucrema Yal'V : Moaynb «neKTpoHHAsT OMOIHOTEKa
ABUC Mera-ITPO / OO0 «Jlara Dkcmpece». — URL: http:/lib.ulsu.ru/MegaPro/Web. — Pexxum
JOCTYIA : JUIs IOJIb30BaTeseld HaydHO# OMOIoTeKH. — TEeKCT : 3JIeKTPOHHBIN.

CornacoBaHo: S S
\f/.;%/zc'(,/\_gm j{/ / / / @’/‘01/25ﬁ ﬂ /7.
TomkHocts cotpyanuka YUTuT (7 HUO / yzﬁucs Jarta

12. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI:

Aymatopuu Jis TIPOBEACHUS JICKIUN (JIGKIIMOHHBIE ayauTopuu 3 kopmyca Yul'V),
CEMHHAPCKUX 3aHATHH (JIeKUMOHHBbIE ayauTopuu 3 kopmyca VYal'V), ansd  BbIIOJHEHHUS
a00paTOPHBIX PadOT M MPAKTUKYMOB (AMCIUICHHbBIE Kiacchl 1 kopryca Yal'Y), mis mpoBeneHus
TEKYIIEro KOHTPOJIS ¥ MPOMEXYTOYHOM aTTecTanuu (JIEKIMOHHBIE ayauTopun 3 Kopmyca Yul'Y).

AyIuTOpUH  YKOMIUIEKTOBAHbl CHEIHATU3UPOBAHHON MeOenbplo, yueOHOM T0CKOM.
Aymatopun i TPOBEACHUS JIEKIHH 00OpyAOBaHBl MYJbTHUMEIUWHBIM O000PYIOBAaHUEM IS
npenocTaBieHus nHpopmannu 60b10i aynuropun. [loMemieHus A caMOCTOSTENbHOM pabOThI
OCHAII[EHbl KOMIIBIOTEPHON TEXHUKOM C BO3MOXHOCTHIO MOAKIIOUEHHUS K cetu «HTepHeT» u
obecrieueHneM JIOCTYIa K AJIEKTPOHHOW MH(PpOMaImoOHHO-00pa30BaTeIbHON Cpeie, AIEKTPOHHO-
oubnmuoteyHoir cucteme. IlepedeHr 000pymOBaHMs, HMCHOJB3yeMOro B y4eOHOM MpoIiecce,
YKa3bIBAa€TCS B COOTBETCTBHUHM CO CBEJIECHUSMU O MaT€pUAIbHO-TEXHUYECKOM OOECNeYeHUU U
OCHAIIICHHOCTH 00pa30BaTEIbHOTO Mpoliecca, pa3MENICHHBIME Ha oduimanbHoM caite Yiul'V B
pasnene «CBenenus 00 0oOpa30BaTeIbHON OpraHu3aIlumy.

13. CIIELIMAJIBHBIE YCJIOBUsA JJIs1 OBYYAIOUIUXCSL C

OI'PAHUYEHHBIMHU BO3MOXKHOCTSMMU 310POBbSI

B caysae HeoOXxoauMocTH, OOyYaOmUMCS €3 4YHCIA JIMIl C OTPAaHHMYCHHBIMU
BO3MOJKHOCTSIMH 3JIOPOBbsI (IO 3asiBIICHUIO OOYy4aromierocs) MOTYT IMpeaiaraTbCs OJHH U3
CIICAYIONIMX BAPUAHTOB BOCHPHUATHS WHQPOPMALMU C YYETOM WX HWHAMBHIYaITbHBIX
MCUX0(U3HNIECKIX 0COOCHHOCTEH:

— IS JIUI] ¢ HApYIICHUSIMU 3pEHUs: B (hOpMe IEKTPOHHOTO JOKYMEHTA; WHIMBHyaTbHbIC
KOHCYJIbTAIlMM C TIPUBJICUCHHEM TH(IOCYPAONEPEBOAYNKA; WHIUBUIAYAIbHbIC 3alaHUs U
KOHCYJIbTAIIHH;

— JUIS JII] C HAPYIICHUSMH CJIyXa: B IeyaTHOU (opme; B popme 31eKTPOHHOTO JTOKYMEHTA,
WH/IMBUIYAIbHbIC KOHCYJIbTAlMU C MPHUBICYCHUEM CYpPJOINEPEBOAYNKA; WHIAWBUIYaIbHBIC
3aJ]aHUs U KOHCYJIbTAIINY;

— JUISL JIWII C HApYIICHUSIMHU OTIOPHO-JIBUTATEIILHOTO allliapaTta: B edyaTHol ¢opme; B hopme
AIIEKTPOHHOTO JOKYMEHTA; MHIMBUIyallbHbIE 33/1aHUS U KOHCYIIbTAIlUU.

B ciydae HEO0OXOIUMOCTH UCIIOJIb30BaHUS B yuyeOHOM mporiecce
YaCTUYHO/MCKITIOUUTENHHO JTUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJOTUH, OpTraHU3alUs
paboter IIIIC c obywaromumuca ¢ OB3 u uHBanumamu mpenycMaTpUBAETCs B AIIEKTPOHHOMN
nH(OPMALIMOHHO-00pa30BaTeNIbHON Ccpe/leé ¢ y4eTOM HUX HHAWBHAYAIbHBIX TCHUXO(U3HUUECKUX
0CcOOEHHOCTEH.
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11. YYEBHO-METOJANYECKOE 1 WTHO®OPMALIMOHHOE OBECIIEYEHUE
JUCHUIINHDBI

B) IIpodeccuonasibHbie 0a3bl JaHHBIX, HHPOPMALMOHHO-CIIPABOYHbIE CHCTEMBI:

1.1. Hudporoii obpazoBarenbHbiii pecypc IPRsmart : snexTpoHHO-0MOImoTeyHas cucrema :
caiit /OO0 Komnanwus «Ai [Tu Ap Menuay. - Capatos, [2024]. — URL:
http://lwww.iprbookshop.ru. — Pexxuim noctyna: uist 3aperucTpup. mojb3oBareiei. - Tekcr :
JJIEK-

TPOHHBIM.

1.2. O6pasosatenbHas miatdopma FOPANT : 06pa3oBaTenbHbIi pecype, SMeKTPOHHAs OHO-
nuoTeka : caiit / 000 DnekrponHoe u3gatensctBo FOPAUT. — Mocksa, [2024]. - URL:
https://urait.ru. — Pesxum moctyma: ajst 3aperucTpup. moJib3oBaresei. - TeKCT : 2JIeKTPOHHBIN.
1.3. baza gansbix «2nekTpoHHas Oudnnoreka Texuuueckoro BY3a (ObC «KoHncynbTaHT cTy-
JIEHTay) : AIEKTPOHHO-0nbnmoreyHas cucrema : caiir / OOO Ilonutexpecypc. — Mocksa, [2024].
— URL: https://www.studentlibrary.ru/cgi-bin/mb4x. — Pesxxum moctyma: ajist 3aperucTpyp. MoJIb-
30Batesield. — TeKCT : AIIEeKTPOHHBII.

1.4. KoHcynbTaHT Bpada. DIEKTpOHHAS MEIUITMHCKas OnOnmroTeka : 6a3a JaHHBIX © CalT /
OOOBBsIcHIas MKoJa OpraHUu3alyy U YIIPaBICHHS 31paBOOXpaHeHEM -KOMIUIEKCHBIN MeTUIIH-
CKuit KoHcanTUHT. — MockBa, [2024]. — URL: https://www.rosmedlib.ru. — Pesxum mocryma: s
3apEerucTpUp. MoJib3oBaresend. — TeKCT : ANEeKTPOHHBIN.

1.5. bonburas MmeauIuHCKass OMOIMOTEKA : DIEKTPOHHO-O0ubIMoTeuHas cucrema : caiit / OO0
bykan. —Tomck, [2024]. — URL.: https://www.books-up.ru/ru/library/ . — Pexxum moctyma: st 3a-
perucTpup. nojab3zoBateneil. — TEeKCT : 3JIeKTPOHHBIMN.

1.6. OBC Jlans : anekTpoHHO-O0MOMMOTEeYHas cucTema : cait / OO0 OBC Jlanb. — CaHKT-
IetepOypr,[2024]. — URL.: https://e.lanbook.com. — Pexxum gocTyma: 11 3aperucTpup. MOJIb30-
Bateneil. — TeKCT : 3MeKTPOHHBIM.

1.7. OBC Znanium.com : 3JIEeKTpOHHO-0nOMMoTeuHas cuctema : caidt / OOO 3HaHUyM. -
Mockasa, [2024]. - URL.: http://znanium.com . — PeskxuM J0CTyma : [J1s1 3apETHCTPHP. MMOJIb30BaTe-
JIer. - TeKCT : ANeKTPOHHBIN.

2. KoncynwrantlImtoc [ DnekTpoHHBIN pecypc]: cipaBouHas mpaBoBas cuctema. /000
«Koncynprant Imrocy - DiektpoH. aaH. - Mocksa : Koncynerantllmtoc, [2024].

3. eLIBRARY.RU: nHayunas snekrponHas oubmmoreka : cait / OO0 «Hayunas DaekTpoH-

Has bubaroreka». — Mocksa, [2024]. — URL: http://elibrary.ru. — Pexxum poctyna : Uit aBTOpH3.
oJb30Barened. — TeKCT : 3JeKTPOHHBIN

4. ®epnepanbHas rocyaapcTBeHHas HHpopMalmoHHas cuctema «HamronanbHast 31ex-

TpOHHas1 OMOIMOTEKAy : ANIeKTpoHHas Oubnuoreka : caiit / ®I'BY PI'b. — Mocksa, [2024]. —
URL: https://u36.pd. — Pexxum noctyna : 11st moap3oBaTeneil HaydHoH 6ubianoTeku. — Teker :
3JIEKTPOHHBIM.

5. Poccuiickoe oOpazoBanue : penepanbubiii noprain / yupenutenb OI'AY «DULTO». —

URL.: http://www.edu.ru. — TeKcT : 3JIeKTPOHHBIIA.

6. DnexTpoHHas 6ubnuoreynas cuctema Yil'yY : Mmoaynb «DneKTpoHHast OMOINOTeKa

ABUC Mera-ITPO / OO0 «/lara Dxcnpeccy. — URL: http://lib.ulsu.ru/MegaPro/
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