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1. HEJIX OCBOEHMA TUCHUTIINHBI

Henn npenogaBanus IucHUIUIMHBL «AuddepeHnanbaple ypaBHEHUS» COCTOMT B INPHOOPETEHHH CTYAEHTAMH TEOPETHYECKUX
3HaHUI M TNPAaKTHYECKUX YMEHMH W HaBBIKOB IO TEOpuH AubGepeHIHanbHbIX YPaBHEHUH, WCIONB30BAaHUM WX Ul PELICHUS
NPUKJIAAHBIX 3319 PU3NKH, MEXaHUKH, BAPHALIIOHHOTO HCUMCIICHUS.

I/IHIII/IKaTOpLI JAOCTHKCHUA KOMITETEHIIWMN:

OIIK-2.1. O0namaetr HaBBIKAMU CO3/aHUs HAYYHBIX 0030pOB, myOnuKamnui, pedepaToB u OudbIHorpaduii Mo TeMaTHKe MPOBOAUMBIX
HCCIEeI0BaHUM.

OIIK-2.2. ﬂeMOHCTpI/IpyeT YMEHUA O6’pa6aTI>IBaTL U NpeACTaBIATh SKCIIEPUMEHTAJIbHBIC JaHHBIC, COCTABJIATH HAYYHBIC JOKYMEHTBI
" OTYCTHI.

OIIK-2.3. Mmeer mNpakTHYECKUH OIBIT MNPOBEACHHS HAYYHBIX HCCIEIOBAHMM B KOHKPETHOH OOJAcTH NPOoQecCHOHATBEHOM
JeATeIIbHOCTH.

2. MECTO JUCHHUIIJIMHBI B CTPYKTYPE OIIOII

Hukn (pazgem) OITOIT: b1.0.12

2.1 TpeOGoBaHus K NMpeIBapUTEIbHOI NOATOTOBKE 00y4aloIerocs:

MaremaTtuueckuii aHaanu3

Jluneiinas anreGpa

2.2 JIncUMIUIMHBI U IPAKTUHKH, JJIs1 KOTOPbIX OCBOeHHE JaHHOI JMCHUILIUHBI (MOYJIs1) He00X0AMMO KaK NpeAllecTBYIoLIee:

WuTerpanbHble ypaBHEHUS U BapUALMOHHOE HCUUCIICHHE

HayuHo-uccienoBarensckas pabora

Teopernueckas MexaHuka

AtomHas (usnka

MeTobl MaTEMaTHUECKON (PU3HUKH

SHCKTpO,Z[I/IHaMI/IKa

3. KOMIIETEHIIUY OBYYAIOIIEIOCSI, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHMSI M CLIUIIJIMHbBI
(MOJLYJIsT)

OIIK-2: CnocoGeH NpOBOAUTH IKCIEPUMEHTAJIbHbIE U TEOPEeTHYECKHE HAYYHbIE HCCJIEI0BAHUS 00BEKTOB, CHCTEM H
NpoueccoB, 00padaTbIBaATh U NPEICTABJIATH IKCIIePUMEHTAJIbHbIE TaHHbIE;

3HaTh:

Hnst moctmxennst mamukaropoB OIIK-2.1, OIIK-2.2, OIIK-2.3: 3HaTh mpo HaydHBIE HCCIEIOBAaHHWS B KOHKPETHOW oOmacth
poQeCCHOHANBEHON e TEIbHOCTH

YMmeTh:

HJ'ISI JOCTUIKCHUA UHAUKATOpA OIIK-2.2: YmeTh 06pa6aTLIBaTI) U NPEACTABJIATh OKCIICPUMEHTAJIbHBIE MaHHBIE, COCTABJIATH HAYYHBIC
JOKYMEHTBI U OTYETBI

Baaners:

Hnst  moctwxkenuss uHaumkaropa OIIK-2.1: Bnamers HaBbIKaMH CO3MaHUS HAy4YHBIX O0030pOB, MyOJiuKanuid, pedepaToB Hu
Oonbnmrorpaduii Mo TeMaTHKE IPOBOMMBIX HCCIIEIOBAHHIA.

Hns poctmxenuss uHpukatopa OITK-2.3: Brnajgerp HaBbIKaMd TNIPOBEICHUS HAYyYHBIX MCCICJOBAaHMNA B KOHKPETHOH o0iactu
podecCHOHATBHOM AESTETbHOCTH.

B pe3yabTaTe OCBOCHUS TUCHUIIIMHBI Oﬁy‘{aIOIHHﬁCH JOJIZKCH

3.1{3narb:

3.1.1|npo Hay4HBIC HCCIEOBaHUS B KOHKPETHOMH 001acTH MPOECCHOHANIBHOM AESTEILHOCTH

3.2|{Ymerh:

3.2.1 06pa6aTbIBaTb U OPpEACTaBJIATL DKCIICPUMEHTAIIbHBIC JaHHBIC, COCTABJIATH HAYYHBIC JOKYMEHTBI U OTUCThI

3.3|Baaners:

3.3.1|HaBbIKAMHU CO3/aHUSI HAay4YHBIX 0030pOB, IyOnuKanui, pedepatoB u Oubnuorpaduil Mo TemMaTHKe MPOBOIUMBIX
HCCJICIOBAaHUI,

3.3.2|HaBbIKaMH IPOBEICHHS HAYYHBIX UCCIICAOBAHUN B KOHKPETHOW 00J1acTh NpodecCHOoHaTbHOMN e TeIbHOCTH
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4. OFBbEM JUCHHUIIJIMHBI (MOAY JIsT)
O6Lwas TpyaA0eEMKOCTb 33ET
Yacos o yuebHomMy riany: 108 Bune! koHTpOIs B cemecTpax:
B TOM YHCIIE:
ayJIUTOPHBIC 3aHATHUS: 52 9K3aMeHbI 3
camocrosTebHas padota: 10,6
4acoB Ha KOHTPOJb: 36
KOHTaKkTHas pabora: 61,4
HKP: 9.4
5. CTPYKTYPA U COAEP)KAHUE JTUCHUIIJIMHBI (MOAYJIST)
Kon HaumeHnoBaHue pa3/iejioB U TeM /BUJ 3aHATHS/ Cemectp | Yacos JlutepaTtypa
3AHATUS /[ Kvpne
Paznen 1. O6mas Teopusi uddepeHHATLHBIX YPABHEHUI H CHCTEM.
1.1 Oo6mue noustus /Jlex/ 3 1 JI1.2 J11.1 J11.3
JI1.4J12.1J13.1
31 32 33 B4 35 D6
1.2 HexoTopsle 3neMeHTapHble METO/bl HHTErpupoBanus. /JIex/ 3 1 JI1.2 JI11.1 J11.3
JI1.4J12.1J13.1
91 32 33 B4 35 56
1.3 VYpaBHEHHS € pa3lIeNAOMIMMUCH TepeMeHHbIMU. OIHOPOJIHBIE YPaBHEHUS U 3 5 JI1.2 J11.1 J11.3
cBomstuecs kK Hum. /TIp/ JI1.4J12.1J13.1
1.4 Jluneitnsle ypaBHeHust 1-ro mopsiaka. YpaBHeHusi bepuymim. YpaBHeHHs 3 5 JIT.2 JI1.1 JI1.3
Pukkaru. /TIp/ JI1.4J712.1J13.1
1.5 VYpaBHeHus B noiHelx quddepenimanax. Materpupyromuil MHOuUTENb. /I1p/ 3 3 JI1.2 JI11.1 J11.3
JI1.4J12.1J13.1
1.6 Konrponbhas padora Nel /TIp/ 3 2 JI1.2 JI11.1 J11.3
JI1.4J12.1J13.1
1.7 Hexoropele snemMeHTapHblE METOAbl HMHTEIPUPOBAHUS YPABHEHHH MEPBOroO 3 1 JI1.2 JI11.1 J11.3
nopsjxa. /Cp/ JI1.4J12.1J13.1
31 32 33 B4 35 D6
Paznen 2. JInneiiHble ypaBHeHHSI H CHCTEMBbI.
2.1 Jlunelinble OHOPOJHBIE YPABHEHUS C IOCTOSHHBIMU KO3(GHULIUEHTaMU 3 1 J1.2J11.1 J11.3
(cimyyaii ipocThix KopHeit). /Jlek/ JI1.4J12.1J13.1
01 32 33 B4 35 96
2.2 JluneliHble OHOPOIHBIC YPABHEHHUS C MOCTOSIHHBIMU KO3 QHUIIHEHTAMHI 3 1 JIT.2 JI1.1 JI1.3
(cimyyaii kpaTHBIX KOpHeit). /JIex/ JI1.4J12.1J13.1
31 32 33 54 55 D6
2.3 Jlunelinble HEOTHOPOAHBIC YPABHEHUS C IOCTOSHHBIME KO3 DUITHCHTAMH. 3 1 JIT.2 JI1.1 JI1.3
KBazumuorunens!. /JIex/ JI1.4J12.1J13.1
91 32 33 B4 25 D6
2.4 HopmanpHast nuHeitHass OHTHOPOAHAS CHCTEMA C TOCTOSTHHBIMU 3 1 JIT.2 JI1.1 JI1.3
kodpdunuentamu. /Jlex/ JI11.4J12.1J13.1
31 32 33 B4 35 D6
2.5 HopmanpHast  cucremMa  JMHEWHBIX ~ ypaBHEHHMH € Ie-pPEMEHHBIMU 3 1 JIT.2 JI1.1 JI1.3
koapduumenramu. /Jlex/ JI1.4J12.1J13.1
31 32 33 54 25 26
2.6 JluHeliHble ypaBHEHHsI N- TO TOPSAKA C TEPEeMEHHBIMH KO3(PPHUIUCHTAMU. 3 1 JIT.2 JI1.1 JI1.3
/J1ex/ JI1.4J12.1J13.1
3132 33 54 25 26
2.7 JIluHeliHble ONHOPOJHBIE YPaBHEHUS C IIOCTOSIHHBIMH KO3 QHUIHEHTaMU. 3 5 JI1.2 J11.1 J11.3
KazumHuorounenst. 3anada Komm. /TIp/ JI1.4J12.1J13.1
2.8 JluneliHble OJJHOPOIHBIC CHCTEMBI C TOCTOSIHHBIMU KO3 dunrenTamu. Ciyuait 3 2 JIT.2 JI1.1 JI1.3
JIeHCTBUTENBHBIX KopHel. /I1p/ JI1.4J12.1J13.1
2.9 JIunelinble OAHOPOIHBIE CUCTEMBI C ITOCTOSHHBIMU Kod(dunmentamu. Ciydait 3 2 JI1.2 JI11.1 J11.3
KOMILIEKCHBIX KopHei. /TIp/ JI1.4J12.1J13.1
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2.10  |JIuHeitHbIE HEOMHOPOAHBIC CHUCTEMbI C TOCTOSHHBIMU KO3 QHUIIHCHTAMH. 4 JIT.2 JI1.1 JI1.3
Ksaszumuorounensl. Meto] Bapuanuy noCTOsIHHBIX. /IIp/ JI1.4J12.1J13.1
2.11 |JIuHeiliHblE HEOZHOPOAHBIC CHUCTEMBI C IIOCTOSHHBIMH Ko3(dunnueHramu. 4 JI1.2 JI1.1 J11.3
Mertoa Bapuariu noctossHHbIX. /TIp/ JI1.4J12.1J13.1
2.12  |KourponbHas padota N2 /TIp/ 2 JI.2 JI1.1 J11.3
JI1.4J12.1J13.1
2.13  |JIunHeiiHble ypaBHEHHUS C MOCTOSSHHBIME KO3 duumertamu. /Cp/ 1 JI.2 JI1.1 J11.3
JI1.4J12.1J13.1
31 32 33 B4 35 D6
2.14 |HopmanbHas  nuHEWHas  OJHOpPOJHAsT  CHCTEMa C  IOCTOSHHBIMU 1 JI1.2 JI1.1 JI1.3
ko3 dunuenramu. /Cp/ JI1.4J12.1J13.1
31 32 33 B4 35 D6
2.15 |IlokazatensHas ¢yHKIms MaTpunsl. /Cp/ 1 JI1.2 JI1.1 J11.3
JI1.4J12.1J13.1
01 32 33 B4 35 D6
2.16 |HopmanbHas  cuctemMa  JIMHEWHBIX  ypaBHEHHMH €  [E€PEMEHHBIMU 1 JI1.2 J11.1 J11.3
ko3 durmentamu. /Cp/ JI1.4J12.1J13.1
01 32 33 B4 35 D6
2.17  |JIluneitHble ypaBHEHHUS N-T0 MOPSIKA C IepeMeHHbIMU K03 durentamu. /Cp/ 0,6 JIT.2 JI1.1 JI1.3
JI11.4J12.1J13.1
31 32 33 B4 35 D6
Pa3znen 3. TeopeMbl 0 HYJISIX pelieHMii JIMHEHHBIX YpaBHeHHIl BTOPOro
nopsiaKa.
3.1 Teopemsl 0 HyJIAX pellleHUH JIMHEWHBIX YPaBHEHUI BTOPOTO 1 JI1.2 J11.1 J11.3
/JTex/ JI1.4J12.1J13.1
01 32 33 B4 35 D6
32 TeopeMsl 0 HyJLIX pellleHuil TMHEHHBIX YpaBHEHUH BTOporo nopsaka. /Cp/ 1 J1.2J11.1 J11.3
JI11.4J12.1J13.1
91 32 33 B4 35 D6
Paznen 4. 3agaua Komn.
4.1 Teopema cymiecTBOBaHWSI W E€IWHCTBEHHOCTH pemieHus 3amaun Komm ams 2 JIT.2 JI1.1 JI1.3
HOPMAaJIbHOM CUCTEMBI JIMHEIHBIX ypaBHeHUH /JIek/ JI11.4J12.1J13.1
31 32 33 B4 25 D6
4.2 Teopema cymiecTBOBaHHSI M €IWHCTBEHHOCTH pemieHus 3agaun Komm mms 1 JI1.2 JI1.1 JI1.3
onHOro ypaBHeHus. /JIex/ JI1.4J12.1J13.1
31 32 33 B4 35 26
4.3 Teopema cyliecTBOBaHUS M €AMHCTBEHHOCTH penieHus 3agaun Komm ist 1 JIT.2 JI1.1 J11.3
HOpMaJIbHOM cucTeMbl quddepeHinanbHbIX ypaBHeHuit. /Jlex/ JI1.4J12.1J13.1
91 32 33 B4 35 56
4.4 TeopeMsl CyllleCTBOBaHMS U €IMHCTBEHHOCTH penteHus 3aaadu Kommu. /Cp/ 1 J1.2J11.1 J11.3
JI1.4J12.1J13.1
013233 24 25 26
Pazpen S. Henponponxaemble pemeHust
5.1 Henponomxkaembie perienus /Jlex/ 1 JI.2 JI1.1 J11.3
JI11.4J12.1J13.1
31 32 33 B4 25 56
5.2 Henponomxkaemsie pemenus. /Cp/ 0,5 JI1.2 JI1.1 J11.3
JI1.4J12.1J13.1
3132 33 54 25 26
Paznen 6. ABTOHOMHBIE CHCTeMBl, (pa30BbIe NOPTPEThI
6.1 ABTOHOMHBIE cHCTeMbl aubGepeHInanbHbIX YypaBHEHUH M HX (a3o-Bble 1 JI1.2 J11.1 J11.3
npoctpancTBa. /Jlex/ JI1.4J12.1J13.1
01 32 33 B4 35 D6
6.2 ®da3oBas TUIOCKOCTh JIMHEHHOW OXHOPOIHOW CHUCTEMBI BTOPOTO TMOpPSIKA C 1 JIT.2 JI1.1 JI1.3
HOCTOSIHHBIMU KoddduinenTamu. /JIex/ JI11.4J12.1J13.1

01 02 33 B4 35 56
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6.3 KoncepearusHbie cuctemsl. /Cp/ 3 0,5 JI.2 JI1.1 J11.3
JI1.4J12.1J13.1
31 92 33 B4 35 56

Paznen 7. Teopus ycroiiunBocTu.

7.1 Teopust ycroituuBoctu. OCHOBHBIE MOHATHS. /JIek/ 3 1 JI1.2 JI1.1 J11.3
JI1.4J12.1713.1

01 92 33 54 95 D6
7.2 Teopust ycroituuBoctu. /Cp/ 3 1 JI1.2 J11.1 J11.3
JI1.4J12.1713.1

0192 33 54 95 D6

Pa3gen 8. YpaBHeHus B 4aCTHBIX IPOU3BOJHBIX

8.1 YpaBHEHUS C YaCTHBIMH IPOU3BOJHBIMYU [1E€PBOTO Nopsiaka /JIex/ 3 1 J1.2J11.1 J11.3
JI1.4J12.1713.1

013233 24 25 26
8.2 YpaBHEHHS ¢ YACTHBIMHU IIPOU3BOAHBIMU TIEPBOTO nopsaka. /Cp/ 3 1 JI1.2 JI1.1 JI1.3
JI1.4J12.1J13.1

01 32 33 54 35 56

Pa3nen 9. Dx3amen

9.1 /Ox3ameH/ 3 36 JI1.2 JI1.1 J11.3
JI1.4J12.1J13.1
Pa3gen 10. Unas koHTaKTHas padoTa
10.1  |MunuBuayanbHas KOHCYJbTAlLUs, TEKyIid KOHTposb /TKP/ 3 9,4 JI1.2 JI1.3
JI1.4J11.1J12.1 JI13.1
25 26

6. POH/I OHEHOYHBIX CPEACTB

6.1. IlepeyeHb BUIOB OLCHOYHBIX CPEJICTB

JlomaliHss KOHTpOoJbHAs paboTa
Bomnpocsl k sk3ameny

6.2. TunoBbie KOHTPOJIbHBIC 3a1aHUSI U HHBIC MaTEPHUAJIbI IJIA TeKle.[eﬁ arrecranuu

CM. IPUIIOKCHUC

6.3. TunoBbie KOHTPOJIbHbIE BONMPOCHI U 33aHUS JJIsI MPOMEKYTOUYHOH aTTeCTAIUI

Bormpocsr k ax3ameny:

1. Onpenenenusi ypaBHEHUS B MOJHBIX au(depeHnnanax U UHTETPUPYIONIEro MHOXHTeNs. TeopemMa O pelIeHHH ypaBHEHHsS B
nonHbeIx audpepennuanax. Cnencr-sue. Teopema 00 HHTEIPUPYIOLIEM MHOXKHTEIIE.

2. OmpeneneHust JTHMHEHHOrO OJZHOPOAHOIO M HEOAHOPOIHOIro AU (depeHIuanbHOr0 ypaBHEHHUs IEpBOro mopsiaka. Teopema o
PELIeHUH IMHEHHOTO0 HEOXHOPOIHOTO AN GEepeHIINANEHOTO YpaBHEHHS IIEPBOTO TOPSAKA.

3. Onpenenenue ypaBHeHus bepnymu. Meron pemeHust ypaBHeHus bepnyim. Teopema cymecTBOBaHUS M €IMHCTBEHHOCTU
peleHus OTHOPOJHOTO YPaBHEHHUS.

4. OnpenesneHue ypaBHEHHS € pa3AessIOIUMUCS IIepeMeHHbIME. Teopema CylecTBOBaHUS 1 €AMHCTBEHHOCTH PELICHHS YPaBHEHUS C
Ppa3fesoIUMKCS IEPEMEHHBIMU.

5. Ompenenenve JMHEHHO 3aBUCUMBIX/HE3aBHUCUMBIX GyHKuui. Ompenenutens Bponckoro. Teopema o JMHEHHOH 3aBUCHMMOCTH
(hyHKUIUH.

6. Omnpenenenre JIUHEHHO 3aBUCHMBIX/He3aBUCUMBIX (QyHKIuUH. Onpenenurens Bponckoro. Teopema o JMHEHHOW HE3aBUCHMOCTH
(hyHKUIUH.

7. Omnpenenenuie JUHEHHOTO OXHOpOoAHOro AuddepeHanTbHOro ypaBHEHHS N-OW CTENEHHM C MOCTOSHHBIMH KoddduuueHtamu.
Onpenenenue GpyHIaMEHTAILHOW CHCTEMBI pellieHHH. XapaKTepUCTHUECKHii MHOTO4WIeH. Teopema 00 00IIeM pelieHnd JTHHEWHOTO
oHOpoaHOTrO MuddepeHInanTbHOr0 YpaBHEHHS € IIOCTOSIHHBIMU KO3((GHUIIMEHTaMH B CIIy4ae IPOCTHIX KOPHEl.

8. Omnpenenenue JNTUHEHHOTO OTHOPOAHOTO MH(D(HEPSHINATHHOIO YpaBHEHHS N-Oi CTENEeHH C MOCTOSHHBIMH KOd(duIHeHTaMH.
Onpenenenue (GyHIAMEHTAJIbHON CHCTEMBI PEUICHUH. XapaKTepucTHYeCKHi MHorowieH. Jlemma o cmemeHun ((GpopMysIUpOBKa).
Jlemma o xpatHbBIX KopHsX ((opmymupoBka). Teopema 00 oOImeM pEIICHHH JIHHEHHOTO OXHOPOJHOrO AnGQepeHIHaIEHOTO
YPaBHEHHS C IOCTOSTHHBIMHU KO3 GHUINEHTAMH B CITy4ae KPaTHBIX KOPHEH.

9. Jluneiitnple nuddepeHnUanbHbIE YpaBHEHUS N-TO MOPSOKA C MOCTOSHHBIMH KoddduumeHtamu. DyHAaMeHTanbHas cHUCTeMa
pemenuil u obuee pemeHue. XapakTepucTHieckuil MHorowieH. Teopema 00 oOLIeM pelleHuH JUHEeHHOro AudQepeHIuaIbHOTO
YpaBHEHHS N-TO TOPSAKA C HOCTOSTHHBIMU KO QUIIMEHTaMH B CIy4ae MPOCTHIX KOPHEH.

© OI'bOY BO «Henl'Y»




MHMNHOBPHA VYK POCCUH

@,} DeiepanbHOE rOCyIAPCTBEHHOE OI0/DKETHOE 00pa3oBaTeIbHOE

yUpeXIEeHHE BBICIIEro 00pa30BaHUs
«Yensbunckuii rocy napcrBeHHslil yausepcuret» (PI'bOY BO «Uenl'Yy)

10. JIuneiinsle muddepeHnuanbHble ypaBHEHHS N-TO MOPsIKa € MOCTOSHHBIMM KodbduiuenTamu. DyHAaMeHTanbHas cuCTeMa
pemieHnid. Xapakrepuctuyeckuil MHorowieH. Popmyna cmemeHus. Jlemma o KpaTtHeIX KOpHsX. OOmiee pemieHHe JMHEHHOTro
TG GepeHIINANTBHOTO YPaBHEHUS N-T0 HOPSIKA C TOCTOSHHBIMU KOAQQHULIMEHTaMH B CITydae KPATHBIX KOPHEH.

11. JIuneitapie HeogHOPOMHBIE AU GepeHIHAIbHbIe YPaBHEHUSI C TIOCTOSHHBIMU Kodhduunentamu. KBasumHorowiensl. Teopema o
BHJIC YACTHOT'O PEILICHUS B Cllyyae KBa3UMHOIO4JICHOB.

12. Jluneiinble cucteMbl quddepeHInanbHbIX ypPaBHEHUH C MOCTOSHHBIMH KO3 QUIHMEeHTaMH. XapaKTepUCTHYECKUH MHOTOUIEH.
Teopema o Buze pemeHus B Cliydae MPOCTHIX KOPHEH.

13. Jluneiinble cuctembl quddepeHIralbHbIX ypPaBHEHUH C MOCTOSHHBIMH KO3 QUIMEeHTaMH. XapaKTepUCTHYECKUH MHOTOUIEH.
Teopema 0 BHIE pelIeHus B O0IIEM CIydae.

14. Jluneiinple cucteMbl IuQQepeHInalIbHbIX YpPaBHEHHH € IMepeMeHHbIMH Kodd-¢duinuentamu. Teopema CyliecTBOBaHUS U
€AMHCTBEHHOCTH peleHus 3aaauu Komm.

15. Jluneiinbie cucrembl auddepeHIManbHbIX YpaBHEHHH € NepeMeHHbIMH Ko3(h-puuneHtamu. DyHIaMeHTallbHas cHcTeMa
pemennii. Onpenenutens Bponckoro.

16. Jluneiinple cuctembl audepeHIuanbHbIX YpaBHEHUH ¢ NepeMeHHbIMU Kodd-dunuentamu. JluneitHsle auddepeHnuaibHble
YpaBHEHHS N-TO TOPsAKA C HepeMeH-HbIMU Kodddunnentamu. ®opmyna JlnyBuimis.

17. Jluneiinple cuctembl auddepeHIuanbHbIX YpaBHEHUH ¢ NepeMeHHbIMU Kodd-dunuentamu. JluneitHsle auddepeHnanbHble
YpaBHEHHS N-TO TOPAAKA C HepeMeH-HbIMU Kodddunrerramu. Meto Bapuanny MOCTOSHHBIX.

18. Jluneitnble quddepeHnnanpHble YpaBHEHU N-T0O MOpPsAIKa ¢ HEPeMEHHBIMU KO3 dHULIeHTaMi. DKBUBAJICHTHOCTh YPAaBHEHUS U
cuctembl AU hepeHIaIbHbIX YPABHEHHI C IEPEMEHHBIMU KO3 DUIIMEHTAMHU.

19. Teopema o Hexonedmomemcs pemenuu. Teopema LTypma.

20. Teopema cpaBaenus. Teopema Kuesepa.

21. Teopema cyuiecTBOBaHUS pemieHus 3aaa4u Koy st 0fHOro ypaBHEHUSI.

22. TeopeMa 0 eIMHCTBEHHOCTH penteHus 3anaun Komm ams ognoro ypasHenus. HepaBeHctso I'ponyosnna.

23. Jlomansle Ditnepa. MeTo nociea0BaTeNbHbIX TPUOIMKESHHUH.

24. Teopema CynIeCTBOBaHWSI M €IMHCTBEHHOCTH pelIeHHs 3agayd Komw Ui HOpMalbHOM cucTeMbl AuddepeHIHaIbHbIX
YPaBHEHHH.

25. VYcroiumBocth pemenus no JlsmyHoBy. [locrarouHoe ycnoBHe YCTOWYMBOCTH Uil JIMHEHHON OIHOPOJHOH CHCTEMBI C
MOCTOSIHHBIMH KO3 PUIIEHTaMHU.

26. Teopema JIsnyHoBa 06 ycroituuBoctu. Teopema JIsmyHoBa 00 aCHMITOTHYES-CKOH YCTOHYMBOCTH.

27. YpaBHEHHUs C YaCTHBIMU IIPOU3BOJAHBIMY IepBoro nopsiaka. Teopema 00 o0mieM pelieHun JIMHEHHOro ypaBHEeHUsL.

6.4. Kputepuu oneHUBaHUs

DopMBI KOHTPOJIS:

- TEKYLIU KOHTPOJIb OCYIIECTBIISIETCS IMyTEM PETyJIIPHOTO PEUICHHUS 3a/lad Ha MPAaKTUYECKUX 3aHATHUAX U 00CYKACHUS TOMAIIHUX
3aJlaHu;

- IPOMEKYTOUHBIN KOHTPOJIb OCYIIECTBIISICTCA B ()OPME POBEPOUYHBIX KOHTPOJILHBIX PadoT;

- UTOTOBBIM KOHTPOJIb OCYIIECTBIISIETCS B (JOPME MUCEMEHHOTO SK3aMEHA B KOHIIE KaXKJIOTO CEMEeCTpa.

Habpannas cymma 6amioB (% BBITOTHEHHBIX 3amaHuil) (Max— 100):

-HeynosnerBopurensHo Menee 40

-Y noBnerBopurenasHo 40-60

-Xopormo 61-79

-Otanuno 80-100

WToroBelii 3K3aMeH: IPOBOAMTCS B MIPUCYTCTBHH MPEIOABATENS U MPEAIoIaraeT

penieHne 3a1ad M Pa3BEPHYTHIN, MONHBI OTBET Ha TEOPETHYECKHE BONPOCHL. BOMPOCH COCTaBIAIOTCS ¢ Yy46TOM MaTepuaia,
MPOMICHHOTO KaK Ha JICKIMOHHBIX 3aHATHSAX, TaK U Ha MPAKTUYECKUX 3aHATHAX. Bpems, OTBOAMMOE Ha BBIIOJIHEHHE WUTOrOBOU
pabotsr, 120 MUHYT.

Htoropas oreHka BbICTaBIAETCS MO OambHOM cucteme. CyMMHpYIOTCs (¢ BecaMu) Oauibl, MOMYYEHHbIE 32 KOHTPOJIBHbBIE PaOOThI
(10 MmakcuMyM 3a KaX1yr0 KOHTPOJIbHYIO paboTy), Oajuibl, oMy4eHHbIe Ha 3k3ameHe (50 makcumyMm). Beca MoryT OBITH OnpeeneHbl
CJICAYIOIIAM 00pa3oM: JJIsl KOHTPOJBHBIX padoT Bec coctasiser 0,4, as sk3ameHa Bec — 0,5.

TTonmyyeHnHsle cTyneHTaMu Oajulbl CYMMHUPYIOTCS M nepeBojsTcs B 10-0anbHyro MIKaiy, UTOroBas OLEHKa BbICTaBisercs mo 10 -
0anbHOI HIKaJe, UCXO/Is U3 TMOTyUYEeHHON CyMMBbI OaJlIOB:

Ot 0 10 3 6a/I0B — «HEYAOBJIETBOPUTEIILHOY

Ot 4 510 5 6a/I0B — YJOBJICTBOPUTEIHHO

Ot 6 10 7 6aJI0B — «XOPOLIOH

Ot 8 1o 10 6amIoB — «OTIUYHOY.

7. YHEBHO-METOJNYECKOE U UTHO®OPMAIIMOHHOE OBECIIEYEHUE JTUCHUIIJIMHbBI (MOAYJIST)

7.1. PekoMeHyemMas JuTeparypa

7.1.1. OcHoBHas AUTEpaTypa

ABTOpBI, COCTaBUTENIU 3arnaBue W3narensctBo, ron| Pecypc
JI1.1 |Crenyues B. T'. Pemenue nuneiHbIX AuddepeHHaIbHbIX YPaBHEHUH Cankr- I[lerepOypr| ObC
(https://e.lanbook.com/book/162377) : Jlans, 2021
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crp. 8

ABTODBI, COCTABUTEIH 3arnaBue W3zpatenscTBo, rox| Pecypc
JI1.2 |Tpyxan A. A., OObikHOBeHHbIE nuddepeHinanbable ypaBHeHus ¥ Metoabl ux|Cankr- [TetepOypr| OBC
Oroponnukosa T. B. pewmieHus. Psaapl. DneMeHTsl BapuallMOHHOrO ucuucieHus: yueOnoe|: Jlanp, 2020
nocoOue Jisi By30B
(https://e.lanbook.com/book/147233)
JI1.3 |demunosuu b. I1., JuddepeHunanbabie ypaBHEHHS Camnkr- [lerepOypr | OBC
Monenos B. I1. (https://e.lanbook.com/book/195426) : Jlans, 2022
JI1.4 |bubukos 1O. H. Kypc 00bikHOBEHHBIX qudepeHIInanbHbIX ypaBHEHU Camnkr- [letepoypr | 3BC
(https://e.lanbook.com/book/210617) : Jlans, 2022
7.1.2. [lonoHUTeILHAS JTUTEPATypa
ABTOPBI, COCTaBUTENHU 3arnaBue WznarensctBo, ron| Pecypc
JI12.1 |Kamke D. CrpaBo4HUK 110 OOBIKHOBEHHBIM AU depeHIanbHbIM ypaBHeHUuAM: [Mocksa : Hayxka, 3bC
CIIPABOYHHK 1971
(https://biblioclub.ru/index.php?page=book&id=454586)
7.1.3. MeTtoauueckue pa3padoTKu
ABTODBI, COCTABUTEIH 3arnaBue WznarensctBo, ron| Pecypc
JI3.1 |AneeBa C. P., W30panHble TrnaBel Teopuu AuddepeHIHaNbHbIX ypaBHEHUH c|YemsOuHCK : 9BC
Wzmectses U. B., IPUWIOKEHUEM K TeopuH AU depeHIIaNnbHbIX UTP WznarenscTBoO
Yxo6otos B. U. (http://library.csu.ru/rbooks2/view2?code=local/007942/007942) YensOUHCKOTO
rOCyJJapCTBEHHOT O
YHUBEpCHUTETA, [0.
r.]
7.2. Ilepeyenn pecypcoB HHGOPMALHOHHO-TEJIEKOMMYHUKAIIUOHHOM ceTH "UHTepHeT"

D1 |[eLIBRARY.RU [OnekrponHslii pecypc] : anekrpoHHast 6ubnuoreka / Hayu. anekrpon. 6-ka. — Mocksa, 1999 — . — URL:
http://elibrary.ru/defaultx.asp

92 [Math-Net.Ru [DnekTpoHHbI pecypc] : oOLepocCHiickuii MaTeMaTHYeckuid mopTan / Mare-MaTHdeckuii MH-T UM. B. A.
CrexnoBa PAH. — Mocksa, [6. r.]. - URL: http://www.mathnet.ru/

93 |Moodle [OnexTpoHHBIH pecypc]: cucTeMa ynpasiaeHus o0ydenueM : [0a3a nqanubix] / Yenso. roc. yH-1. — Uenabuuck, [0.r.]. —
Hoctyn u3 cetn Yenl'Y wim, mocne perucrpanuu U3 CeTH yH-Ta, U3 000 TOUKH, UMeromiei nqoctyn B nHTepHeT. — URL:
http://moodle.uio.csu.ru/login/index.php

D4 |Znanium.com [DneKTpoHHBII pecypc] : anekTpoHHO-OMOnMHotreynas cuctema (OBC) / Hayu-Ho- W3maTenbCcKuidi IEHTP
NH®PA-M. — Mocksa, 2002 — . — URL: http://znanium.com/

D5 |Jlasb [DneKTpoHHBIN pecypc] : aaekTpoHHO-0ubmmnoTeunas cucrema (3bC) / UznatensctBo Jlans. — Cankr- [TerepOypr, 2010
— . — JIoCTy1 K MOJTHBIM TEKCTaM C JIF000T0 KOMIIbIOTEpa, nociie peructpanuu u3 cetr Yenl'Y. — URL: http://e.lanbook.com/

D6 |YHuBepcuterckas OHONIMOTEKAa OHJAWH [DIEKTPOHHBIA pecypc] : anekTpoHHO-OMOMMoreunas cuctema (OBC) / OO0
Hupexrmenual labmumumar. — Mocksa, 2001 — . — Jloc-TyI K MOJHBIM TEKCTaM C JIF000T0 KOMITBIOTEPA, MOCIIe PErUCTPaIiK U3
cetn Yen['Y — URL: http://biblioclub.ru/

7.3 IlepeyeHb HH(POPMALMOHHBIX TEXHOJIOT U
7.3.1 IlporpammHoOe oGecrieueHue
LMS Moodle

MS Office365
Adobe Connect Acrobat
Adobe Reader

7.3.2 IIpodeccnonasibuble 6a3b1 JAHHBIX M HHGOPMALHOHHO-CIIPABOYHbIE CHCTEMbI

1. DnexTpoHHBIN KaTajor HayyHoi Oubnnoreku YenlY [OnekrpoHHbll pecypc] : 6a3a mannbix / Uens6. roc. yH-T. — UensOuHCK,
1992 .

2. Mathematical Reviews (MR) pedeparuBHas 0a3a jmaHHbBIX / American Mathematical Society. — URL:
http://www.ams.org/mathscinet/. — SI3. pyc., anrn. — Pexxum noctyna: ans 3apeructpup. noisbs3zoBarened Yenl'Y. — Tekcr :
3JIEKTPOHHBIN.

8. MATEPUAJIBHO-TEXHUYECKOE OGECIHHEYEHHME JUCIIUIIJIMHBI (MOY JIs1)

Jns peanuzanuy JUCHMIUIMHBL UCIOJB3YIOTCS Y4eOHBbIC ayJUTOPUU [UIS INPOBEICHUS 3aHATUH JIEKIMOHHOIO THUIIA, 3aHITHUI
CEMUHAPCKOr0 THUIIA, TPYIIOBBIX U UHAMBUAYAIbHBIX KOHCYJIbTALMH, TEKYILETO KOHTPOJIS U NPOMEKYTOYHON aTTECTalllu, a TAKKe
MOMELICHUS ISl CAMOCTOSTEIbHON paboThI.

© ®I'BOY BO «Yenl'V»
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Y4ebHbIe ayANTOPHH YKOMILUIEKTOBAHEI CIICIHATH3UPOBAHHON MeOENIbI0 M TEXHHIECKUMH CPEJCTBAMH 00yUeHUS (MyIbTHMEINITHOS
YCTPOUCTBO, IPOEKTOP, HOYTOYK UM CTAlIMOHAPHBIH KOMIIBIOTED).

TTomerieHust aas1 caMOCTOSATENLHONH pa0OThl OOYYAIOLIMXCSl OCHAIICHBI KOMITBIOTEPHOW TEXHUKOW C IOAKIIOYEHHEM K CETH
"NuTepHer" 1 obecnieyeHueM I0CTyIa B 3JEKTPOHHYIO HH(POPMAMOHHO-00pa30BaTeIbHYIO Cpely YHUBEPCUTETA.

9. METOAUYECKHE YKA3AHUA JJIAA OBYYAIOIIUXCA 110 OCBOEHUIO TUCITMITIJIMHBI (MOAY JIS)

M3ydeHne Kaxaoi TeMbl CileIyeT HauMHATh C NPOpPabOTKH COOTBETCTBYIOLIETO0 TEOPETUYECKOTO MaTepualla B y4eOHUKAX WM
HCIOJIb30BaTh COOCTBEHHBIM KOHCIEKT JIGKUMH JaHHOM AWCHMIUIMHBL {71 yCBOEHHs TEOPETHYECKOro MaTephaja TakKe HY)KHO
pa3o06path mpensaraeMble B JEKIMOHHOM Kypce IpuMephl. TOJIBKO 3aTeM cledyeT 3aKpelHTh pa3oOpaHHbIH MaTephal H3ydaeMoin
TEMbI CAMOCTOSATENBHBIM PELICHHEM IPeAIaraeMbIX JOMALIHUX 3aJaHUH.

CamocrosTenbHas padoTa Haj 3aJadaMH Kypca MOJKET, KpOME OCHOBHOTO HCTOYHHKA, MPOBOXUTCS O 3amauyHukaM. He crout
npeHedperaTh U CIIPaBOYHON JIMTEPATypol . YCIIEIIHOE HAlKMCaHUEe IIPOMEXYTOUHBIX KOHTPOJIBHBIX pab0T BO3MOXHO TOJIBKO IPH
BHUMATEIbHOM, BCECTOPOHHEM M KaueCTBEHHOM H3YYEHHH TEM MNPAKTHYECKUX 3aHATHH, MPENIIECTBYIOIIMX AAaHHOW padore M
0OBSIBIICHHBIX TIPETIOAAaBATENEM.

Heobxoanmo TmaTtensHO M HOOPOCOBECTHO H3YYHTh OCHOBHYIO U JIONOJHHUTENBHYIO JIUTEPaTypy, HCIOIb30BaTh 3JIEKTPOHHBIE
pecypchl. AKTHBHAs U I0OpPOCOBECTHAs, CUCTeMaTH4YecKas padoTa B TEYEHUE CEMECTpa, MPOsIBIICHHE HHUIIMATUBbI HA JIGKLIMOHHBIX U
MPaKTUIECKUX 3aHATHUSIX, IIOCTOSHHOE BBINOJHEHUE JOMAIIHUX, KOHTPOIBHBIX U CAaMOCTOSITEIBHBIX paboT SBIISIOTCS HEOOXOIMMBIM
YCIIOBHEM JIOCTATOYHOI'O OBJIQJCHUS MATEpUAIIOM Yy4eOHOW NUCLUUIUIMHBI M YCIIEHIHOTO MPOXOXKACHUS HTOTOBOI aTTecTaluy IO
JUCLUIUINHE.

B ciyuae npumeneHust npu oOyYeHMH IUCHMIUIMHBI 3JIEKTPOHHOTO OOYYEeHHMs, JUCTAHIHMOHHBIX O00pa30BaTEIbHBIX TEXHOJOIHH
o0rmieHre 00y4aroIUXCsl M MPEINOaBaTeliss OCYIIECTBISIETCS B PEKUME PEaIbHOTO BpEeMEHH (OHJIAH-IeKINU (BeOWHApBI), YaThl,
BUECO-KOH(GEPEHLIUN U Ap.) WIM OTJIOXKEHHOro BpeMeHH (cucrema aucTaHuuoHHoro odyueHust Moodle, MSOffice365, dbopymsl,
AIEKTPOHHAS TIOYTA U JIp.).

IIpu oOy4eHuM ULl ¢ OrpaHUYECHHBIMH BO3MOXXHOCTSIMH 3JJOPOBBSI JJIEKTPOHHOE OOYy4YeHHE, AWCTAHLMOHHBbIE 00pa3oBaTEIbHbIC
TEXHOJIOTHH TIPENyCMaTPHBAIOT BO3MOKHOCTD TIpreMa-Tiepeadd HHHOPMaIiy B JOCTYITHBIX I HUX (hopMax.

Peanuzanus AUCIUIUTMHBI C TPUMEHEHUEM JICKTPOHHOIO 00y4YeHHUsl, TUCTaHIIMOHHBIX 00pa30BaTeNbHbIX TeXHONOrui (nanee — 50,
JOT) ocymectpnsiercst Ha ocHoBaHMH «IloOXKeHMST O peanu3alid OCHOBHBIX U JIONOJHUTENBHBIX 00pa30BaTENbHBIX HPOrpaMM C
MPUMEHEHUEM 3JICKTPOHHOTO OOy4YeHMsS M JUCTAHIIMOHHBIX 00pa3oBaTelbHBIX TEXHOJOIMH B (QeaepallbHOM TOCYJapCTBEHHOM
Or0PKETHOM 00pa30BaTEIbHOM yUPEKAECHUH BBICIIET0 00pa3oBaHus «UeIsIOMHCKUIA TOCy 1apCTBEHHBIN YHUBEpCUTETY, «IlomoxeHus
0 TOpsIIKE 3aueTa OO0YYarOUIMMUCS MO0 OCHOBHBIM NPO(ECCHOHAIBHBIM 00pa30BaTelbHBIM IPOrpaMMaM BBICIIEIO 0Opa30BaHHs B
OI'BOY BO «Uenl'V» pe3yabTaToB OCBOCHHS B OPraHHM3allUsaX, OCYIIECTBISIOMIMX OOpPa30BATENBbHYIO ACATEIBHOCTh, YYCOHBIX
MPEJMETOB, KYpPCOB, AUCHUILTHH (MOIYJIEH), MPAKTUK, JOMOJHUTEILHBIX 00pa30BaTENbHBIX MTPOTPAMMY MOCPEACTBOM JIEKTPOHHOU
nHpopmanmonHo-o0pasoBarenbHoi cpeapl PI'BOY BO «Uenl'V». B wuckimouuTenbHBIX ciiydasx (popc-Maxop U T.II.) MpH
peanu3zaunu o0pazoBaTenabHOM AesTenbHOcTH ¢ npuMeHeHneM D0, JIOT MOryT npuMeHATh KOMIIOHEHTHI, HE BXOJSIINE B IIEPCYCHb
JNEKTPOHHOH MH(OPMAITOHHO- 00pa30BaTEIBHON CPEIbL.

10. CIIEITMAJIBHBIE YCJIOBHUSA OCBOEHUSA JTUCITUITIJIMHBI OBYYAIOIIUMUCA C HHBAJIMJHOCTBIO U
OI'PAHMYEHHBIMHA BO3MOXHOCTSAMMU 310POBbSA

OcBoeHUe TUCHUIIMHBI UHBANUAAMY U JIMLAMU ¢ OTPaHUYEHHBIMU BO3MOXKHOCTSIMU 3J0POBbs OCYILECTBIIETCS C UCIOIb30BAHUEM
CIEHANTbHBIX TEXHUYECKUX CPEICTB U 010 HHPOPMAMOHHBIX TEXHOIOTHIH, IPEIOCTaBIsIEMbIX PecypcHBIM y4eOHO-METOANIECKIM
LEHTPOM 110 00yUYEHUIO UHBAIUIOB U JIUL C OTPaHUYEHHBIMU BO3MOXKHOCTSIMU 370poBbst UenlV mo 3anpocy oOydaromerocs.

1. MoOusnbHble clennanbHbIE TEXHHYECKHE CPEACTBA Ui JIMI C HAapyIIEHWSMH 3pEHHS: IOPTaTUBHBIH KOMIBIOTEP C
BBOJIOM/BBIBOJIOM LipudToM bpaiinst ¢ cunrezatopom peun «ElBraile-W14] G2»; HOyTOyKH ¢ MpOrpaMMHOMH 3KpaHHOTO JOCTYIIa
NVDA; 5J1eKTpoHHBIE YBETHUYHTENN Ul YOaJeHHOTO MPOCMOTPA; BHICOYBEIMUYHUTENIN IOPTATHBHBIE; THQIIOIIIEEp; H(POBHIE
JUKTO(QOHBL.

2. MoOuspHBIE CreUaNbHble TEXHUYECKHE CPEACTBa UL JIHMI C HApYLIEHWSMH CIyXa: CHCTeMa CBOOOJHOTO 3BYKOBOTO HOJS CO
BCTPOCHHOH coBMecTUMOCThI0 ¢ FM-ycrpoiictBamu; paanoxiaccsl «CoHeT-PCM» ¢ mepegaTumkoM, 3aylIHBIM HHIYKTOPOM H
MHIYKIMOHHOW TeTJiel; cucreMa MH(OPMAIMOHHAS IS claboCblamux nepeHocHas «Vctok» A2 co BCTPOSHHBIM ILIEEPOM —
3BYKOBBIM MH(OPMATOPOM; JOKyMEHT-KaMepa; IPpOorpaMMHUpPYyEMbIE CIIyXOBBIC allapaThl HHIUBUIYAIbHOTO TIOJIB30BAHMUS.

3. AccucruBHble MHGOPMAIMOHHBIE TEXHOJOTHH: NPOrpaMMHOE oOeclieueHrne SKPaHHOTO NOCTyma ¢ chuHTe30M pedn NVDA;
IPOrpaMMBbl SKPAHHOT'O YBEIMUIEHHS; IPOrPAMMBbI PEUEBOTO CHHTE3a AJIsl KOMIILIOTEPOB U HOYTOYKOB; IPOrPaMMbI PEUEBOTO CHHTE3a
JUTSt MOOHJTBHBIX yCTPOWCTB; SKpaHHas KIIaBUaTypa; SKpaHHas JIyma.

IIpu HeoOxomuMocTH Ul OOYYAIOIIUXCS C HapyILICHUAMH 3pEHUs Ha PabouuxX MECTax Ul MPOBEACHHS MPAaKTUYECKUX HIIU
7Ta0OpaTOPHBIX 3aHATHH YCTaHABIHMBAeTCS CIENUAbHOE IPOrpaMMHOE obecnedeHue (mporpamma pedeBod HaBuranmn NVDA,
pedeBble CUHTE3aTOPBb!, SKPAHHBIE JIYIIBI).

B yueGHble ayauTopum obecneynBaeTcsi OECIPEISITCTBEHHBIH JOCTYN Ul OOYYAaroOIIMXCS HWHBAIWAOB W OOyYaromIMXCs C
OIpaHUYEHHBIMH BO3MOXKHOCTSAMH 37I0pOBbs. B Kaxmoi ayauTopuu, rae oOydaroTCsi HMHBAIMIBI U JIMLA C OIPAaHUYCHHBIMU
BO3MOXKHOCTSIMU 3/10POBbS, IIPEYyCMAaTPUBAETCA COOTBETCTBYIOLIEE KOIUUECTBO MECT Ul OOydarolMXcs ¢ y4eTOM HapyIIeHUH UX
3/10pOBbS.

© ®I'bOY BO «Yeal'Vy»




MHMNHOBPHAYKU POCCHU
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«Yensbunckuii rocynapcrBenHslil yausepcurer» (PI'bOY BO «Uenl'Vy)

Pa6ouas nporpamma qucrtmmuiiesl "AnddepeHnnanpable ypaBHeHUS " 110 HAPABICHUIO HOATOTOBKH (CIEHaNTbHOCTH)
03.03.03 "Pamuodusuka" HanpasieHHOCTH (MPodiio) TelekoOMMYyHHKAIIMOHHBIC CHCTEMBI M HHPOPMAIIMOHHBIC crp. 10
texHonoruu GPI'BOY BO «Henl'V»

Jns ocBOGHWS NUCHUILIMHBI MHBAIUIAM W JIMIAM C OTPAaHWYCHHBIMH BO3MOXKHOCTSIMH 3JIOPOBBSI NPEIOCTABIISIETCS TOCTYI K
MCYATHBIM UCTOYHUKAM, UMEIOLIMMCS B Hay4yHO# Onbnuorexke Yenl'V, ¢ MOMOIIBIO CrIEHAIbHBIX TEXHUYECKUX CPEICTB; JOCTYII K
JNIEKTPOHHBIM HMCTOYHHKAM, INPEICTaBICHHBIM B (OpME DJIEKTPOHHOIO AOKYMeHTa B (oHIe HaydHoi Oubmmorekm Yenl'Y wmm
3JIEKTPOHHO-OMOIMOTEYHBIX CUCTEMaX, C MOMOIIbIO CIIEHUAIBHBIX TEXHUYECKUX M MPOrPAaMMHBIX CpPeACTB (pabouee MecTo Uist
HE3PSYEro MOJIb30BaTENsl C IPOrPAMMHBIM OOECIIeYeHHeM OJKpPaHHOTO JocTyma ¢ cuHTe30M peun NVDA, pabouee mecro ¢
KOMITBIOTEPHBIM pOJLIepoM U Ki1aBuatypoii Clevy ¢ GonbIIMMH KHOIIKAMU U C Pa3feNioneil KIaBUIIN HaKIaaKoM).
VY4yeOHO-MeTOINUeCKHe MaTepHaNbl ISl 00yJaromuXcsl U3 YKHCia HMHBAIUAOB U JIMIl C OTPAaHUYSHHBIMH BO3MOYKHOCTSIMH 37I0POBBSI
MPEJOCTABIAIOTCA B (OpPMaX, alalTHPOBAHHBIX K OTPAaHHUYSHHUSM HX 370POBbs U BOCIPUATHS HHPOPMAIHH:

Jns i ¢ HapyIIeHUSIMH 3pEHHS:

- B IIeYaTHOH (hopMe yBEITHMUEHHBIM HIPUDTOM,

- B (hOpMe IEKTPOHHOTO JOKYMEHTA,

- B popme aynuodaiina,

- B nedaTHoil popme mpudTom bpaiins.

Jns nun ¢ HapyIIeHNsIMH CITyXa:

- B IeyaTHOH (opme,

- B (hopMe IIEKTPOHHOTO JOKYMEHTA.

Jist IuL ¢ HApYIICHUSIMHA OMOPHO-IBUTATEIFHOTO amnapara:

- B evaTHoit popme,

- B (hopme 311eKTPOHHOTO JOKYMEHTA,

- B popme aynuodaiina.

JlaHHBIN nIepeueHb MOXKET ObITh KOHKPETU3UPOBAH B 3aBUCUMOCTH OT KOHTUHI€HTa 00YyYaroluXcsl.

Jns vMHBaNMIOB M JHMIl C OTPAaHUYCHHBIMH BO3MOKHOCTSIMHM 3I0POBBSI OCBOGHHE AWCLUIUIMHBI MOXKET OBITh YAaCTHYHO WIIH
TIOJTHOCTBIO OCYIIIECTBIICHO C MCIOJIB30BaHUEM JIMCTAHIIMOHHBIX 00pa3oBaTeNbHbIX TexHomorui (Moodle, Adobe Connect Pro u mip.).
B ocBoeHMH IUCHUNIMHBI HHBATWAAMH M JHLAMU C OTPAHUYCHHBIMH BO3MOXKHOCTSIMH 3OPOBBSI MCIIOJB3YETCSl MHIAMBUAYaTbHAS
pabora. Ilon mHaMBHIYyandbHOH paboTol moapa3dymeBaercs ABe (HOPMBI B3aMMOJEHCTBHS C IpErojaBaTeieM: WHIUBUIyaJbHAs
yueOHasi paboTa (KOHCYJIBTAIMH), T.€. JOMOJHUTEIBHOE Pa3bsCHEHNE YUeOHOTO MaTepHuaia U yriayOJleHHOe U3yueHHe MaTepuaa C
TeMH OOYyYaroIMMHCS, KOTOpble B 3TOM 3aMHTEPECOBAHbl, M WHIMBUAYyallbHAas BOCHUTATeNbHas paborta. MHIuBHUIyanbHbBIE
KOHCYJIbTAIlUM HANpaBiIeHbl HA WHIMBHAyaIH3alUI0 OOYYeHHS ¥ YCTaHOBJIEHHIO BOCIHTATENFHOTO KOHTAKTa MEXIY
npenojaBaresneM 1 00yyaroiuMCcst HHBATUIOM WM 00YYarOIMMCsl C OTPAHUYEHHBIMH BO3MOXHOCTSMH 3/10POBbSI.

Ipu npoBexeHnN MpoLeayphl OLEHUBAHUS PE3yIbTATOB O0YUSHHMSI HHBAIHUAOB U JIUII C OTPAaHMYECHHBIMHA BO3MOKHOCTSIMH 3I0POBBSI
MO JUCLUMUIUIMHE O0ECIeYrBAaeTCsl BBIOJIHEHUE CICIYIOUIMX JOTOJHUTEIbHBIX TPEOOBaHUN B 3aBUCHMMOCTH OT WHAWBUAYaIbHBIX
0COOCHHOCTEW, 00yJatoIXCs:

a) MHCTPYKUMS O MOPSIKY NMPOBEACHUS MPOLEIYPhl OLICHUBAHHS MPEIOCTABIACTCS B JOCTYIHOW (opme (YCTHO, B MUCHMEHHOU
(dopme, B mucpbMeHHON Gopme mpudTOoM Bpaiiis, ycTHO ¢ HCIONb30BaHIEM YCIYT CYpIOIepeBOIINKA);

0) moctymHas ¢opMa TPENIOCTABICHUS 3allaHUK OLIEHOYHBIX CPEICTB (B meyaTtHoW ¢opme, B me4aTHOW (opMe YBEIMYCHHBIM
mpudrom, B medaTHol Qopme mpudtom bBpaitnsg, B Gopme 31€KTPOHHOTO AOKYMEHTa, 3aJaHUS 3aYHUTHIBAIOTCS ACCHCTEHTOM,
3a[JaHus PEAOCTABIISIFOTCS C UCTIOIB30BAaHUEM CYpPOTIEPEBOIA);

B) JocTynHas (GopMma NMpeJoCTaBIeHHs] OTBETOB Ha 3ajaHMs (IIMCHbMEHHO Ha Oymare, HaOOp OTBETOB Ha KOMIBIOTEpE, MUCEMEHHO
mpudrom Bpaiis, ¢ HCHOIb30BAHUEM YCIYT aCCHCTEHTA, YCTHO).

Ipu npoBexeHny mpoLeaypsl OLECHUBAHUS PE3yIbTATOB O0YUSHUSI MHBAIHUAOB U JIUII C OTPaHMYESHHBIMHA BO3MOKHOCTSIMH 3I0POBBSI
MPeAyCMaTPUBACTCS HCIIOJIb30BAHUE TEXHHUYECKHX CPEACTB, HEOOXOJMMBIX UM B CBS3HM C MX WHIUBHIYaJbHBIMH OCOOCHHOCTSIMH.
Otu cpencrsa MoryT ObITh npepoctaBieHbl Yenl'Y uiau MOryT HMCHOJIB30BaThbCs COOCTBEHHBIE TeXHHUYecKHe cpexacrBa. Ilpu
HE0OXOIMMOCTH MHBAINAAM M JIUIAM C OTPAaHWYEHHBIMH BO3MOXKHOCTSIMU 3I0POBBSI IIPEIOCTABIIAETCS JOIOIHUTEIBEHOE BpeMs JUIs
MOATOTOBKM OTBETA Ha 3a/IaHUsl, POLEypa OLIEHUBAHUS PE3YJIbTAaTOB 00YUYEHHUS 110 TUCIUIUIMHE MOXET IMPOBOJUTHCS B HECKOIBKO
9TAIoB.

IIpoBenenue mpoueaypbl OLEHWBAHUS PE3yJbTaTOB OOYYEHHS WHBAJIUAOB M JIMI C OTPaHHYEHHBIMH BO3MOXXHOCTSIMU 3/I0POBbS
JOIyCKaeTCs C UCIOJIb30BaHNEM AUCTAHIMOHHBIX 00Pa30BaTENbHBIX TEXHOJIOTHH.

© OI'bOY BO «Yenl'V»
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Pabouast nporpamma qucuumuinesl "uddepennuanbaplie ypaBHEHUS " 110 HANPaBISHHIO TIOATOTOBKH (CIELHAILHOCTH)
03.03.03 "Pagno¢usuka" HanpaBiaeHHOCTH (Tpoduito) TereKkoMMyHHKAIIMOHHBIE CHCTEMBI U HHPOPMAIOHHBIE
texHonoruu ®I'bOY BO «Uenl'Y»

crp. 11

1.1. TunoBbIe KOHTPOJIBHBIC 3a/IaHUSI HJIM MHBIC MaTEpPHaAJIbI

[Tpumeps! 3aga4 amas TpoMexxyTouyHOTO KOHTpoJs (KoHTposibHBIE pabOTHI

Ne 1-3)

HKosTpoanaaa pafora Ne 1
Baptiawm 5

sy =g+ E R, pll=1

p+2 3?2 2. 3=y =gtz + ).
T (r+y—1) 3 oy + piztge 4+ 1) =secx.
i+l =1, y-1)=0 4 g —mg=—gie=.

S

o

oy ty=nr4+1.

. (2 — 3y M + Zrydy = 0.

oy — R L= (24 1) + 1),

. yoosTdr + sine dy = cos 2edr, y{%:} =1

r=(3r—g+27 -1

KoaTpoasaas pafora Ne 1
Baopushm 2

5 nf:pmh:%, pl) = 1.

[

HoaTponhaasa palora Ne 1
Bapuaxmm §

. =y =iz +p)

. 2. {1 — r2y)dr + r(y — )dy = (L
P ¥_=
2 ay+ 25
T Ty 3 yzhhr4y=2n=z
3 ¢ + yoosT = sin 2T 41—y —xp=xy", p0)=0,5
& gy =3,/ — gt 4+ 3yt yil) =0 y+i12 -1l

[

. dr 4+ (&Y — z)dy = 0.

¥ =100+ 2 + y — 100.

¥ = wil2) = —11.

r—11 y+412°

.y —ytgr 4 yroosr=10.

KounTpoasaasa palbora Ne 1

HoaTponnHas pafora Ne 1

Bapuaxumm 3 Baptasmm T
1_,,f=—21_4:'r'2’_ Loy =o/22 -4y p(l)=0
2 (y+ /F)dr = zdy, Pl}=0 .2 hgﬂgm§=y*m£_,

r —_ _=']
il A s 3.;’%:2:&-3, a{—1}=1.
4 — Pyl i —dy.

2 o 4 o -9 =1

v
B ;dr+|:y!+iuz]dy=ﬂ. 5 (sinT 4 e¥)dr 4 coswdy = O
6 yidr + (zy — L)dy =0, FG)=E. 6. ' = sin*{y — x).

KosTpoaksanad pafora Ne 1 HKoaTponkaaa palora Ne 1

Hapumem 4 HBaptaron 8
L 2y’ =y+zeos? 2. L y— = =2z +w).

2 2y =y — 9z p-1=1 z.,,.a:(’;“";?)!_
3+l +y=r ;

2 B gk
e + dy = dr. 3+ smsda—fd.!ami.a]ck.

o

-

. y'rine+ 2y = /16ynz.

v=tg*er+p) -2 () =7

© ®I'BOY BO «Henl'V»
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LW =r+1, pl)=-1
. {1 + 3% sin y)dr — Tetpy dy = O

Ty —dy— 2P =0
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yUpEKAEHNE BBICILETO 00pa30BaHHs
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Pabouas nporpamma mucrmiuines "AnddepeHnnansabple ypaBHeHUS'" 110 HAIIPABISHUIO TOATOTOBKH (CHE[HaTbHOCTH)
03.03.03 "Pagnodusuka" HanpasieHHOCTH (TTpodwio) TeneKoMMyHHKAITHOHHBIE CHCTEMBI H HHPOPMaIlMOHHBIE
texnHonoruu ®I'bOY BO «Henl'V»

ctp. 12

HKosrpoatsaas pafiora N: 2
Bapwmimn 1

. TToCTpoNTE THEEREE OIHOpTHOE TG e R AT 0

FPEEHEHHE © [IOCTOHHHEIME KodbdrimperTamn  |(BoE-
MOsHD GOABE HHINOID OOPSIEA], HMEHOINEe JAHEHLIS
HACTHLIE PEOCHHA I = TE5, Iy = Te—~.

Pemmem. Tnuefiios Be0IHOPOIHOE ¥PARHCHIE ¢ He0Io-
[MYTHOCTEN B EAE KBEHMHBONOUIEHA:

Py ey =T 4

. Ponmm. mnefHce He)IHOPOAROE ¥ PAERHEHNE, HCIOh-

TySl MOTOA, BADMAIHN TIOCTOSHHGR:
Ay +dy=e=InzT.

Pomums. AMACANY R OAHOPOIHY K cCHCToMY T = AT

o 1 0
A=1-4 4 0},
-2 1 2

Haf 3KCnoHEETy OT MATPpHIR A = (2 1:].

}-l‘glg —

| S |

&

Honrponkaas pabora Ne 2
FBapuawm ¥

. INocTpouTs. AMEERIDE WIHOPOARE TudcepesmpaLioe

¥PEEHSHWE © IIOCTOSHHLIME EosidbHnperTae [Bog-
MOEED GO0ee HHIHOMD [OPSUIEA), MMERNIIee TRHHLE
ACTHRE DENISHES: §; = T28%, Ijg = Te5.

. PomnmTh auBefRHGE HEOAHOPOARDE YPERHCHHE © HO0IHD-

POIHOCTEEY B BHAR KHATHMEH OSIIEEAT

¥ —Bly =2Te— =

. PeinuTh AMHeREOE HEOAHODOIEOE ¥ DRRHEHHE, HCIOE-

3¥H METO], BRPABIHE [I0CTORHEOA:

V- ty=

x

&
Wi — 2T

. Peinwrn aaEe@ny 0 IHOPOIHY 0 cAcTeMy § = A T

g 6 -2
A=|18 —12 -3), Aza=-3

g2 -9 -6

. HafTH 3ncIOHeHTY OF MaTpHms A = (i _42)

(5

KouTpoatuau pafioras N: 2
Bapuwmm 2

. TToCTpaoi e, THEeRE O RO THOE TG e e R AR R

FPAEHEHHE © [NOCTOHHHEIME HoadkbHpeRTaMe  (BoE-
Moo Goaes HHEANOTO NODEIKA), HMEHOING: JANELR
HACTHLIE peancana: = T oos 2z, g0 = £ 5in 2T,

Pommmm. ITHEeAHOS HEITHOPIHGE YPAEHEHNES © HEOai-
[MOYTHOCTEN B BA/E KBEIHMHAOTOMIIEHA:

¥+ 3y — 3y = (8r + G)em.

. Pampm. minefiioe BeTHOPOIROS ¥ PARHEHNE, WCI0TL-

Ty METOA, BEADHAIHA TOCTOSTHEORI
o+ =
¥ T

PompT:. AHHERHY R OAHOPOIHYE CHCToMy F = A T

2 6 —15
A=]1 1 -5, MAaz=-1

1 2 -6

Hafm 3CnoHEATy OT MATPpHIE A = (_31 :)

© ®I'BOY BO «Henl'V»

. HafTH 3nciioHeHTy OT METpHIN A4 = (_41 )

Hoarponenas pabGora Ne 2
Bopuawm 4

. IocTporTs. AmEcRROe oIEOROIESE gpddcepesmpaLoe

¥PREHOHRE © IFOCTOSHHLIME EoaidbHpesTade [Bog-
MOMHT GUIse HAZHOD [OPSAKR), HAMERMIEE [IAHILLE
YRCTHIIE DEMSHRS: J1 = T° cosdr, ga = 1.

. PeinmTh AHBeRHOE HEOAHOPOANDE YPERHCHRE © HEGIHI-

POIHOCTEREY B BHAPR KHAIHMEHOSIISIAT

y" — 5y" + Gy = 13sin 3T

. PoinuTh AMHeREOE HEOAHODGIHOE ¥ DRRHSHHES, HCI0ER-

¥ METO BAPHAITHN [OCTONHEON:
&=

1+ g2="

¥ -+ =

. Peinwrs mueafuy o gIHOPOIHY O cAcTeMy $ = A 2o

i 6 -15
A=11 2 -5, Maz=1
1 2 —4

2
1




MHMWHOBPHAVKH POCCHUH

\,’ denepanbHOE rOCyIapCTBEHHOE OI0JDKETHOE 00pa30BaTeIbHOS
y4peKAEHUE BbICIIET0 00pa3oBaHus

«Yenabunckuii rocynapctBeHHbii yausepcuret» (PI'bOY BO «Henl'Vy»)

Pabouas nporpamma guctmiuiiasl "AnddepeHnnansabie ypaBHeHUS" 110 HAIIPABICHUIO HOATOTOBKH (CHEHaIbHOCTH)
03.03.03 "Pagnodusuka" HanpasieHHOCTH (TTpodwio) TeneKoMMyHHKAITMOHHBIE CHCTEMBI H HHPOPMaIlMOHHBIE ctp. 13
texHonoruu ®I'bOY BO «Henl'V»

Kontpoannasi padora Ne3
Bapuanm 1

1. I[J'Ii[ 3agadun Ko YKa3aTb KaKOfI-HPI6yI[I: OTpPC30K, Ha KOTOPOM CYHICCTBYCT PCHICHUC C AAaHHBIMH
HavaJIbHBIMHU YCJIOBUSAMUA

L
i=—, x(@)=1
» (0)
2. Pemmuts ypaBHEHUeE:

3. ns 3agayun
i=svlax+xt, x(0)=1-—
V2

HalTU OPOU3BOAHYIO
ax(t, E}l
de =0
4. HaiiTu Bce MmoyI0KE€HUS paBHOBECHS], HCCIIE0BATh UX HA YCTONYMBOCTh
I=4x*-2x

KonTtpoannas padora Ne3

Bapuanm 2
Juns 3apaun Komm yka3aTh kKakoil-HHOYIb OTPE30K, Ha KOTOPOM CYILECTBYET PElICHUE C JaHHBIMH HAa4albHBIMU
YCIIOBUSIMHU
3
L 1
I=— x(0) =-
x2 6
1. Pewmuts ypaBHEHUE:
P+ -3)-x=0
2. Jlns 3amaun
z[2:2
t=cilnr+ iz =1- I3
HalTH MPOU3BOIHYIO
dx(t, E]l
ds lL—=p
3. Haiitu Bce monoxeHus: paBHOBECHs], UCCIIEI0BATh UX HA YCTOHYMBOCTh
f=-e*+1

KonTtpoannas padora Ne3
Bapuanm 3

1. Hnsa 3agaun Komm yka3aTh KakoW-HHOYIb OTPE30K, HA KOTOPOM CYIIECTBYET pEIIeHHE C JaHHBIMHU

Ha4YaJIbHBIMU YCJIOBUAMU

te 1
= x(0) ==
x* ©) 8

Pemmnts ypaBHEHuE: yt-ify=1

Jlist 3amaqm

i =+ 2x%t, wW=14+¢

HalTU OPOU3BOIHYIO

dx(t, )
de L:n

4. HaiiTu Bce NOJOXKEHUS PAaBHOBECHS, UCCIEIOBATh UX HA YCTOUYUBOCTh

¥=cosx—sinx

we

© ®I'BOY BO «Henl'V»



MMWHOBPHAVKH POCCHUH

\,’ denepanbHOE roCyIapCTBEHHOE OI0JDKETHOE 00pa30BaTeIbHOS
y4peXKAEHUE BbICIIET0 00pa3oBaHus

«Yenabunckuii rocynapctBeHHbli yHuBepeuteT» (PI'bOY BO «Henl'Vy»)

Pabouas nporpamma muctmiuines "AnddepeHnnansabie ypaBHeHUS'" 110 HAIIPABICHUIO TOATOTOBKH (CHEHaTbHOCTH)
03.03.03 "Pagnodusuka" HanpasieHHOCTH (TTpodmio) TeneKoMMyHHKAITMOHHBIE CHCTEMBI H HHPOPMaIlMOHHBIE cTp. 14
texHonoruu ®I'bOY BO «Henl'V»

Kontposannasi padora Ne3
Bapuanm 4

1. Jns 3agaun Komm ykazaTh Kakoi-HHOyOb OTpPE30K, Ha KOTOPOM CYILECTBYET pEIICHHE C JaHHBIMU
Ha4aJIbHBIMU YCIOBHAMHU
1
i=— x(0) ==
x2’ 7
2. Pemmts ypaBuenne: ¥ = (X + 1) + ¥
3. Jlnsg 3agaum
. £ -
x=E+2x‘t, x(0=1-¢
HalTU OpOU3BOAHYIO
dx(t, E}l
de =0
4. HaiiTu Bce mMoyI0KeHUS paBHOBECHS], UCCIIE0BATh UX HA YCTONYUBOCTh
— _E—I + E,I

]

KonTtpoannas padora Ne3
Bapuanm 5

1. Jns 3agaun Komm ykazaTh Kakoi-HHOYOb OTpPE30K, Ha KOTOPOM CYILECTBYET pEHICHHE C JaHHBIMU

HaYyaJbHBIMHU YCIOBUSIMU
ot i
iP=— x(0) = 3

x?!

2. Pewmuts ypaBHeHUE:

59 4+ 7% = x(F + 1)
3. ns 3agaun

" 5(0gS

. H - E ¥ .

i=s¥Vlnfx+x Vi3 x(0)=1- 55

HalTU OPOU3BOAHYIO

dx(t, E]l

gz lL—=p

4. HaiiTu Bce MmoyI0’KeHUs! paBHOBECHSI, MCCIIEZ0BATh MX HA YCTONYUBOCTH
X=-cosx

KonTtpoannas padora Ne3
Bapuanum 6

1. Hna 3agaun Komm yka3arh KakoW-HHOYIb OTPE30K, HA KOTOPOM CYIIECTBYET pEIIeHHE C JaHHBIMHU
Ha4aJbHBIMU YCIOBHAMHU

I=—, ) =1

2. Pemmuts ypaBHEHUE: xPp*=1+9
3. Jlusg 3agauun
i =y + 2x3t, 0y =14 %
HalTU OPOU3BOIHYIO
dx(t, £)
de L:n
4. HaifTi Bce OTOXKEHHS] PABHOBECHSI, HCCIICI0BATh MX HA yCTOMUMBOCTEE = —3° T 1
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MHHOBPHAYKH POCCHUU

w DenepanbHOE rocyJapCcTBEHHOE OI0DKETHOE 00pa3oBaTeIbHOe
YUpEKICHHUE BBICIIETO 00pa3oBaHUs

«Uensbunckuii rocynapcrBeHHbiil yausepeuret» (PI'bOY BO «Henl'V»)

Pabouas nporpamma aucuuiuiiasl "uddepenimanbapie ypaBHeHUs " 10 HANPABICHHIO TTOATOTOBKHU (CIELMAIBHOCTH)
03.03.03 "Pagno¢usmka" HanpaBaeHHOCTH (Tpoduito) TeaeKoMMyHHKAIIMOHHBIE CHCTEMBI U HHPOPMAIOHHBIE
texHonoruu ®I'bOY BO «Henl'Y»

ctp. 15

3amauu K sK3aMeHy 1o Kypcy «luddepennuaibabie ypaBHEHU», 3 CEMECTP

buner 1.
y o x
y ==——
L7 Ty
L 2y +2)°
2. - _fx+}’—1]=
3. x}:rl +:I,:" = ].I:I..'x + 1
. ' elx
y -2y 4y =—
4. > F V3-x7
i=—-3x+v
V=—4x + Vv + :
5. - 3 fEr
Buner 2.
, ¥
1 I}' =_'!,’ cos IIIJE
2. YT dx=xdy
3. ¥ +ycosx =sin2x
4. v+ 4y + 4y =elnx
i=2x -y
5. i::g}'—x—ﬁersiut
buner 3.
. 2 — 4y —6x
y=————m-
1. 87 me
2. G+yE dx=xdy
3. xy +2y=e*
n Fn'_i_z},r'_a}f':[&x—é—ﬁ:le‘r
j;:}r-i-tan:l‘—l
5. _i:r:—x + tant
buner 4.
1. :X}"= x:_};-: _I_:Lr’}r{l}:ﬂ
2. YT dx=xdy
tzdg—zrs 3
dt

4. ¥ -5y 4+ 6y =13sin3x

iF=2v-—x
at
=4y —-3x +

5. e+ 1
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MHUHOBPHAVYKHM POCCHUUA

w DenepanbHOe rocyJapCTBEHHOE OI0DKETHOE 00pa3oBaTeIbHOe
YUIpEXKICHHE BBICIIETO 0Opa3oBaHUs

«Yensbunckuii rocynapcrsenbiid yausepeuter» (PI'BOY BO «Uenl'Vy)

Pabouyas mporpamma nuctmmutias! "{uddepennuansapie ypaBHeHUS " 10 HANPaBJIEHHIO TIOJTOTOBKH (CIIEIIMAIILHOCTH)
03.03.03 "Pagno¢usuka" HanpaBaeHHOCTH (Tpoduito) TereKoMMyHHKAIIMOHHBIE CHCTEMBI U HHPOPMAIOHHBIE
texHonoruu ®I'BOY BO «Henl'V»

ctp. 16

buer 5.
: ¥
1y =}r+xcns=;
o 2(y + 2)3
2. 7 (x+y-—1)3
3. x4+ Dy +y=x
& i EH.J.'
4 Y -3y +2}’=W
i=2x-—-y—z
y=x—y
5 \E=3x—-v-—-2=z
buer 6.
1. }.' oy _*x'}." — 2(x + }'}')
B (.'X'+}-‘+ 2)’
2. T\ 4+ 2x
. L
sintds = ({-tsiu‘i-i—s)dt
4. YV —Bly =27
F=3x—-2y
5. W=2x—y+15et
buner 7.
1. ¥y =y +y)
2. L—-x*yydx +x*(y —x)dy =10
3 yxlnx+y=2hx
. 1
FLE y =
4. ¥ 7 B sin® x
=y
V=—4x + 4y
5. =—-2x+y+ 2z
buner 8.

1. xy +y=lnx+1
x}'rl = :I.;l' .I_ x= +}r=’}f{1] — 1

3_-1-:}:-:}:" = }rafx +}1-3]

.

v+ 2y -3y =x%e”
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MHHOBPHAYKH POCCHUU

w DenepanbHOE rocyJapCcTBEHHOE OI0DKETHOE 00pa3oBaTeIbHOe
YUpEKICHHUE BBICIIETO 00pa3oBaHUs

«Yensbunckuii rocynapcrsennsiii yausepeuter (PI'BOY BO «Yenl'Vy)

Pabouas nporpamma aucuuiuiiasl "uddepenimanbapie ypaBHeHUs " 10 HANPABICHHIO TTOATOTOBKHU (CIELMAIBHOCTH)
03.03.03 "Pagno¢usmka" HanpaBaeHHOCTH (Tpoduito) TeaeKoMMyHHKAIIMOHHBIE CHCTEMBI U HHPOPMAIOHHBIE
texHonoruu ®I'bOY BO «Henl'Y»

ctp. 17

buner 9.
-|I — r }:‘
L Xy =y {'l + ]n;)
- 2xt+y
2. ¥ Ty Y®=0
3. *-2x)dx 4 (2xy —sin))dy =0
4 }_,n" _ *};' + B}.‘ = pix 4+ sim2x
.‘X'=—‘1'-'X'—2}"+Er_1
P = 6x+3y — ——
5. AT Y1
bunet 10.
1. xydx=*-yidy
. y—2x . _
5, ¥ Trmay Y=o
3 —3xT+1dx+ (x+Imy)dv=0
X
7 3 i,
g, ¥ AEY=
¥ =—3r+ 21+ 2z
T=—3x—v+=z
5. F=-x4+ 2}' buner 12
1. xycosy+siny=sin®y
. y—2x =
2, ¥ Txrzy YW =0
3. Ay +xP+xy=y
i o1
o ey — -
¥ =—3r+ 21+ 2z
T=—3x—v+=z
3. Z=—-x+ 2}
buner 13.
1. A-x*y)dx +x*(y —x)dy =0
7. ¥ 4+ ytanx = e¥cosx
3. (v +y) =x%y
4' }.'"I + ﬁ.}-‘l + 9_].‘ = 36x€zx

4
R e T
= e
5. WrEEREEINE e

© ®I'bOY BO «Henl'V»




MHWHOBPHAYKHM POCCHUU

w DenepanbHOe rocyJapCcTBEHHOE OI0DKETHOE 00pa3oBaTeIbHOe
YUYpEKICHHE BBICIIETO 00pa30BaHUs

«YensOunackuit rocynapctBeHHbiil yausepeure» (PI'bOY BO «Henl'Y»)

Pabouas nporpamma aucuumuiiasl "uddepeniuanbapie ypaBHeHUs " 10 HANPABICHHIO TTOATOTOBKHU (CIELMAIBHOCTH)

03.03.02 "®usuka" HanpaeiaenHoctH (npoduito) Menuiunckas puznka GPTBOY BO «Yenl'Vy» ctp. 18

buier 14.
o y
L Xy —}-{11—]:1;)
2 x4+ 1y +y=x
3 %‘” + 1+ InGxy)dy=0,x>0,y>0
R . o
4. } j . x:
F=2x+v-—:z
=-x+z
5. Z=x+y
buner 15.
1. ¥ cosx+y(l+y)sinx =0
2. (L—x3y)dx + x3(y —x)dy =10
3. () -ye* =0
4. V' -4y + 4y = 32xe™
% = 4x — 8y 4+ tan4t
5. V=4x—4y
buner 16.

1. BG—x—-2vdx—2(1+x+2y)dy=10
; +}=—:—2)=
p T ety [ M LI M

2. 4+ 2x

3. (2x+ 1)y +y=x

. . 1
yVi42y+y=0&+ Ej(lnx +;)

F=-x—v+

et +1

= 2 2y —
} ¥ et
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MHWHOBPHAYKU POCCUU
\’) denepanbHOe rocy IapCTBEHHOE OI0/PKETHOE 00pa3oBaTelIbHOE
@ YUpEKACHHE BBICIIEro 00pa3oBaHus

«YensOunckuit rocynapcrsenHsiii yausepcute» (PI'BOY BO «Henl'Y»)

Pabouas nporpamma nucuumuiussl "Iuddepennuanbapie ypaBHEHHA" 1T0 HAPABICHHUIO TIOATOTOBKH (CIEIIMATEHOCTH)
03.03.03 "Pagnodusuka" HanmpaBieHHOCTH (podmiro) TeaekoMMyHHKaIHOHHBIE CHCTEMBI H HH(QOPMALOHHBIE
texnonoruu ®I'bOY BO «Uenl'Y»

ctp. 19

PabGouas nporpaMmma qIMCUMILUIMHBI (MOYJIs1) 0100pPeHAa U PEKOMEH/I0BAHA:
[IpopexTop o yuebHoi pabore yrBepkaeHo 24.04.2023 B.E. ®enopos
VY4eHbIM coBeTOM (pr3nyeckoro (akyJIbTeTa

IIporokou 3acenanust Ne 09 ot 20.04.2023

[Ipencenarens YueHOro coBera

¢buzmaeckoro ¢axyaprera COTJIaCOBaHO M.A. 3arpebun
3acenanueM kadgeapbl TeOPUM YIIPABJIEHUS U ONTUMH3ALUH

IIporokoin 3acenanust Ne 11 ot 07.04.2023

3aBenyronmii kadeapoii COTJIaCOBAHO N.B. U3mecTbeB

ABTOp (COCTaBUTEID) E.I'. benos

Crpykrypa padoyeil nporpaMmMbl COOTBETCTBYeT Npukasy pekropa ®I'bOY BO
«Yeal'¥» ot «13» anpeas 2021 r. Ne 247-1
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