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1. HEJIX OCBOEHMA TUCHUTIINHBI

Hemn npenogaBanus IucHUIUIMHBL «[AuddepeHianpaple ypaBHEHUS» COCTOUT B NPHOOPETEHHH CTYAEHTAMH TEOPETHYECKUX
3HaHUI M TNPAKTHUYECKUX YMEHMH W HaBBIKOB 10 TEOpUH Au(GepeHIHaNnbHbIX YPaBHEHUH, WCIONB30BAaHUM WX Ul PELICHUS
NPUKJIAAHBIX 33129 QU3NKH, MEXaHUKH, BAPHALIIOHHOTO HCUMCIICHUS.

I/IHIII/IKaTOpLI JAOCTHXKCHUA KOMITETCHIIWMN:

OIIK-2.1. O0namaetr HaBBIKAMU CO3/aHUs HAYYHBIX 0030pOB, MmyOnauKanui, pedepatoB u OudIHorpaduii Mo TeMaTHKe MPOBOAUMBIX
HCCIeI0BaHUM.

OIIK-2.2. ﬂeMOHCTpI/IpyeT YMEHUA O6’p363TI>IBaTI> U NpeACTaBIATh SKCIEPUMEHTAJIBHBIC JaHHBIC, COCTABJIATH HAYYHBIC JOKYMCHTBI
" OTYCTHI.

OIIK-2.3. Mmeer mNpakTHYECKHH OIBIT NPOBEACHHS HAYYHBIX HCCIEIOBAHWN B KOHKPETHOH OOJAcTH NPOQeCcCHOHATBEHOM
JeATeIIbHOCTH.

2. MECTO JUCHHIIJIMHBI B CTPYKTYPE OIIOII

Hukn (pazgem) OIIOITL: b1.0.12

2.1 TpeGoBaHus K NMpeIBapUTEIbHOI NOATOTOBKE 00y4alolIerocs:

MaremaTtuueckuii aHaanu3

Jluneiinas anreOpa

2.2 JIncuMIUIMHBI U PAKTUKH, JJIs1 KOTOPbIX OCBOeHHE JaHHOI JMCHUILIUHBI (MOYJ/Is1) 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 IMCLIUILJIMHbBI
(MOJLYJIsT)

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

3HaTh:

Hnst moctmxennst wamukaropoB OIIK-2.1, OIIK-2.2, OIIK-2.3: 3HaTh mpo HaydHbIE HCCIEIOBAHHWS B KOHKPETHOW oOmacTu
poQeCCHOHABEHON e TETLHOCTH

YMeTh:

HJ'ISI JOCTUIKCHUA UHAUKATOpaA OIIK-2.2: YMmeTh 06pa6aTLIBaTI) U IPEACTABJIATh OKCIICPUMEHTAJIbHBIE TaHHBIE, COCTABJIATh HAYYHBIC
JOKYMECHTBI U OTYETBI

Baaners:

Jnst  moctmwxenuss uHaumkaropa OIIK-2.1: Bnamers HaBbIKaMH CO3MaHUS HAy4YHBIX 0030pOB, NyOJiuKanuid, pedepaToB Hu
Oonbnmrorpaduii Mo TeMaTHKE POBOMMBIX HCCIIECIOBAHHIA.

Hns poctmxenuss uHaukatopa OITK-2.3: Brnajgerp HaBbIKaMM TNPOBEICHUS HAyYHBIX MCCIICJOBAaHMNM B KOHKPETHOH o0iactu
podeCCHOHATBHOM AESTENbHOCTH.

B pe3yabTaTe OCBOCHUS NTUCHUIIIMHBI Oﬁy‘{aIOIHHﬁCH JOJIZKCH

3.1{3narb:

3.1.1|mpo Hay4HBIC UCCIEOBAHUS B KOHKPETHOH 001acTH MPOGECCHOHATBHOM IESITEIIbHOCTH

3.2|{Ymerh:

3.2.1 06pa6aTbIBaTb U OpEeACTaBJIATh SKCIICPUMEHTAJIbHBIC JaHHBIC, COCTABJIATH HAYYHBIC JOKYMEHTBI U OTUCThI

3.3|Baanersn:

3.3.1|HaBbIkaMH CO3/1aHHsI HAy4YHBIX 0030pOB, MyOnukauui, pedepaToB U OubOnuorpaduii MO TeMaTHKE NPOBOAUMBIX
HCCJICIOBAaHUI,

3.3.2|HaBbIKaMH TIPOBEJICHHS HAYYHBIX HCCIICAOBAHUN B KOHKPETHOW 00J1acTH Npo(ecCHOHABHOM e TeIbHOCTH
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4. OFBEM JUCHHUIIJIMHBI (MOAY JIsI)
O6Lwas Tpya0eEMKOCTb 33ET
Yacos o yuebHomy many: 108 Bune! koHTpOIs B cemecTpax:
B TOM YHCJIE:
ayJIUTOPHBIC 3aHATHUS: 52 9K3aMeHbI 3
camocTosiTesbHas padota: 10,6
4acoB Ha KOHTPOJIb: 36
KOHTaKTHas pabora: 61,4
NKP: 9.4
5. CTPYKTYPA U COAEPKAHME JUCIHUIIJIMHBI (MOAY JIS)
Kon HaumeHnoBaHue pa3/iejioB U TeM /BUJ 3aHATHS/ Cemecrtp | Yacos Jlutepartypa
3AHSATUS /[ Kvone
Pazgen 1. O0mas Teopus quddepeHuuaTbHBIX YPABHEHUI H cHCTEM.
1.1 Oo6mue moustus /Jlex/ 3 1 JI1.1J11.2 J11.3
JI2.1J13.1 J13.2
01 92 33 B4 35 D6
1.2 HexoTopsle 3neMeHTapHble METO/bl HHTErpupoBaHus. /JIex/ 3 1 J1.1J11.2J11.3
JI2.1J13.1 J13.2
91 32 33 B4 35 56
1.3 YpaBHEHHS C pa3NeNSIOIUMUCS TTepeMeHHbIMH. OHOPOIHBIC YPAaBHEHUS H 3 5 JI1.1 J11.2 JI1.3
cBomsituecs kK Hum. /TIp/ JI2.1 J13.1 JI3.2
1.4 Jluneitnsle ypaBHeHust 1-ro mopsiaka. YpaBHeHus: bepHymim. YpaBHeHHs 3 5 JI1.1 J11.2 J11.3
Pukkaru. /TIp/ JI2.1 JI3.1 J13.2
1.5 YpaBHeHHs B ONHBIX Tuddepennuanax. Marerpupyomuii MHO)UTEND. /TIp/ 3 3 JI1.1 J11.2 J11.3
JI2.1 J13.1 J13.2
1.6 Konrtponbhas padora Nel /TIp/ 3 2 JI1.1J11.2 J11.3
JI2.1 J13.1 J13.2
1.7 Hexoropelie snemMeHTapHbIE METOAbl HMHTEIPUPOBAHUS YPABHEHHH MEPBOroO 3 1 JI1.1J11.2 J11.3
nopsjxa. /Cp/ J2.1J13.1J13.2
21 92 93 54 35 D6
Pazgen 2. JIuHeiinble ypaBHeHUs] H CUCTEMBI.
2.1 JIuneliHble OTHOPOIHBIE YPABHEHHUS C MOCTOSHHBIMU KO3 QHULIHEHTaMHI 3 1 JI1.1J11.2 J11.3
(cimyyaii ipocThix KopHei). /Jlek/ JI2.1 J13.1 J13.2
01 32 33 B4 35 D6
2.2 JluneiiHbBIe OTHOPOIHBIE YPaBHEHUS C IIOCTOSHHBIMHU KO3 HUIIUEHTaMU 3 1 JIT.1 JI1.2 JI1.3
(cimyyaii kpaTHBIX KOpHeit). /JIex/ JI2.1 J13.1 JI3.2
21 92 93 54 35 D6
2.3 JluneliHble HEOTHOPOAHBIC YPABHEHHUS C IOCTOSHHBIME KO3 QUITHCHTAMH. 3 1 JIT.1JI1.2 JI1.3
KBazumuorunens!. /JIex/ JI2.1J13.1 J13.2
01 92 33 B4 35 56
24 HopwmansHast nuHeitHast OHTHOPOAHAS CHCTEMA C TTOCTOSTHHBIMU 3 1 JI1.1J11.2 J11.3
kodpduumenramu. /Jlex/ JI2.1J13.1J13.2
01 32 33 B4 35 26
2.5 Hopmanpaast  cucrema  JMHEWHBIX  ypaBHEHHMH € Ie-PEMEHHBIMU 3 1 JI1.1 J11.2 J11.3
ko3 dunuentamu. /Jlex/ JI2.1J13.1 JI3.2
21 32 33 B4 35 D6
2.6 JluHeliHble ypaBHEHHsI N- TO TMOPSJAKA C TEPEeMEHHBIMH KO3(PPHUIUCHTaAMU. 3 1 JI1.1 J11.2 J11.3
/J1ex/ JI2.1 J13.1 JI3.2
9192 33 54 35 D6
2.7 JluHeliHble ONHOPOJHBIE YPABHEHUS C IIOCTOSIHHBIMH KO3 QHIHEHTaMU. 3 5 JI.1J11.2 J11.3
KBazumHuorounensl. 3anada Komm. /TIp/ JI2.1 J13.1 JI3.2
2.8 JluneliHble OJJHOPOIHBIE CHCTEMBI C TOCTOSIHHBIMU K03 duirmenTamu. Ciyuait 3 2 JIL.1 JI1.2 J11.3
neiicTBUTENbHBIX KOpHei. /TIp/ JI2.1 J13.1 JI3.2
2.9 JIuneitHble 0THOPOIHBIC CUCTEMBI C TTOCTOSIHHBIMU K03 duimentamu. Caydait 3 2 JI1.1J11.2J1.3
KOMILIEKCHBIX KOopHei. /TIp/ JI2.1 J13.1 JI3.2
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2.10  |JIuHeliHBIE HEOTHOPOAHBIE CHCTEMBI C IOCTOSHHBIMH KOd(dHUImeHTaMu. 4 JI1.1 J11.2 J11.3
KBasumHorousensl. MeToa Bapuaiuu noctossHHbIX. /T1p/ J12.1 J13.1 JI3.2
2.11  |JIuneiiHble HEONHOPOAHBIC CHUCTEMBI C IOCTOSHHBIMUA KO3(QQHUIUCHTAMHU. 4 JI1.1 J11.2 J11.3
Merton Bapuanuu noctostHHBIX. /Tp/ J12.1 J13.1 J13.2
2.12  |KoutponbHas padota N2 /TIp/ 2 JI1.1J11.2 J11.3
JI2.1 JI13.1 J13.2
2.13  |JIuneitHble ypaBHEHHUS C MOCTOSHHBIMH KO3 duumentamu. /Cp/ 1 JI1.1J11.2 J11.3
JI2.1 J13.1 J13.2
301 32 33 B4 35 26
2.14 |HopmanbHas  nuHeWHas  OJHOpPOJHAsT  CHCTEMa C  IOCTOSHHBIMU 1 JI1.1 J11.2 J11.3
koaduuuenramu. /Cp/ JI2.1J13.1 JI3.2
31 32 33 B4 25 D6
2.15 |lloka3arenbHas QyHKIws MaTpulbsl. /Cp/ 1 JI1.1J11.2 J11.3
JI2.1 J13.1 J13.2
01 32 33 B4 35 D6
2.16 |HopmanbHas  cucreMa  JHMHCHHBIX  ypaBHEHHH C  IIEPEMEHHBIMU 1 JIL1JI1.2 JI1.3
ko3 durmentamu. /Cp/ JI2.1 J13.1 JI3.2
01 02 33 B4 25 D6
2.17  |JluneitHble ypaBHEHHUS N-T0 MOPSIKA C IepeMeHHbIMU K03 durentamu. /Cp/ 0,6 JI.1 J11.2 J11.3
JI2.1 JI3.1 JI3.2
31 32 33 B4 25 D6
Pa3znen 3. TeopeMbl 0 HYJISIX pelieHMiil JIMHEHHBIX YpaBHeHUIl BTOpPOro
nopsiaka.
3.1 Teopemsl 0 HyJISIX pelIeHni TMHEHHBIX YPaBHEHUM BTOPOTO 1 JI1.1J11.2 J11.3
/JTex/ JI2.1 J13.1 J13.2
21 32 33 B4 35 26
32 TeopeMsl 0 HyJIIX pellleHuil TMHEHHBIX YpaBHEHUH BTOporo nopsiaka. /Cp/ 1 JI1.1 J11.2 J11.3
JI2.1 J13.1 J13.2
01 32 33 B4 25 D6
Pa3znen 4. 3apaya Komn.
4.1 Teopema cymiecTBOBaHWS W E€IWHCTBEHHOCTH pemieHus 3amaun Komm ams 2 JI1.1 J11.2 J11.3
HOPMAaJIbHOM CUCTEMBI IMHEIHBIX ypaBHeHUH /JIek/ JI2.1J13.1 J13.2
91 52 33 B4 35 56
4.2 Teopema cymiecTBOBaHHSI M €IWHCTBEHHOCTH pemieHus 3agaun Komm ams 1 JI1.1J11.2 J11.3
oJHOro ypaBHeHus. /Jlex/ JI2.1 JI3.1 JI3.2
31 32 33 B4 35 D6
4.3 Teopema CylIeCTBOBaHHS M CIWHCTBEHHOCTH pemieHHs 3amaud Kommw ams 1 JIT.1 JI1.2 JI1.3
HOPMAaJIbHOH cHcTeMbI AU depeHIHaNbHbIX ypaBHeHUH. /JIek/ JI2.1 J13.1 J13.2
01 32 33 B4 35 D6
4.4 Teopemsl CyIIecTBOBaHUS U €IMHCTBEHHOCTH perieHus 3anaun Komm. /Cp/ 1 JI1.1J11.2 J11.3
JI2.1 J13.1 J13.2
01 32 33 B4 25 D6
Pazpen 5. Henponponxaemble pemeHust
5.1 Henponomxkaembie pemenus /Jlex/ 1 JI1.1J11.2 J11.3
JI2.1 J13.1 J13.2
01 32 33 B4 35 D6
52 Henpopomxkaemsie pemenust. /Cp/ 0,5 JI1.1J11.2 J11.3
JI2.1 J13.1 J13.2
21 32 33 B4 35 D6
Paznen 6. ABTOHOMHBIE CHCTeMBI, (pa30BbIe OPTPEThI
6.1 ABTOHOMHBIE cHcTeMbl AubGepeHIHanbHbIX YpaBHEHUH M HX (pa3o-Bble 1 JI1.1J11.2 J11.3
npoctpancTBa. /JIlex/ JI2.1 J13.1 J13.2
01 32 33 B4 35 D6
6.2 ®a3oBasi IUNIOCKOCTh JIMHEHHOW ODHOPOAHOM CHUCTEMBI BTOPOTO MOpsAKa C 1 JIT.1 JI1.2 JI1.3
HOCTOSIHHBIMU KoddduienTamu. /JIex/ JI2.1 J13.1 JI3.2

91 52 33 B4 35 D6
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6.3 KoncepBarushsbie cuctemsl. /Cp/ 3 0,5 JI.1JI1.2 J11.3
JI2.1J13.1 J13.2
31 52 33 B4 D5 56

Paznen 7. Teopus ycroiiunBocTH.

7.1 Teopust ycroituuBoctu. OCHOBHBIE NOHATHS. /JIek/ 3 1 JI1.1J11.2 J11.3
JI2.1J13.1 J13.2

31 52 33 B4 D5 36
7.2 |Teopus ycroitauoctu. /Cp/ 3 1 JI1.1J11.2 JI1.3
JI2.1J13.1 13.2

0192 33 54 35 56

Pa3gen 8. YpaBHeHus B 4aCTHBIX IPOU3BOJHBIX

8.1 YpaBHEHHS ¢ YaCTHBIMH IIPOU3BOIHBIMU IEPBOTo nopsiaxa /Jlex/ 3 1 JI1.1J11.2 J11.3
JI2.1 J13.1 J13.2

D152 33 34 D5 56
8.2 YpaBHEHHS ¢ YACTHBIMHU IIPOU3BOIHBIMH TIEPBOTO nopsaka. /Cp/ 3 1 JI1.1J11.2 J11.3
JI2.1 J13.1 J13.2

31 52 33 54 55 96

Pa3nen 9. Dx3amen

9.1 /IKk3amen/ 3 36 J1.1J11.2J11.3
JI2.1 J13.1 JI3.2

Pa3gen 10. Unas koHTaKTHas padoTa
10.1 MuauBuayansHast KOHCYJbTAIMA, TeKyIIuii KoHTposb /VIKP/ 3 9,4 JIT.1JI1.2 J11.3
JI2.1 J13.1 JI3.2

01032 33 54 35 D6

6. OH/I OHEHOYHBIX CPEACTB

6.1. IlepeyeHb BUIOB OLCHOYHBIX CPEJCTB

JlomaliHss KOHTpOoJIbHAs paboTa
Bomnpocsl k sx3ameny

6.2. TunoBblie KOHTPOJIbHBIC 3a1aHUSI U UHBIC MaTEPHAJIbI IJIsA TeKle.[eﬁ arrecranuu

CM. IPUIIOKCHUC

6.3. TunoBbie KOHTPOJIbHbIE BOMPOCHI U 32aHUS JJIsI MPOMEKYTOUHOIH aTTeCTAIUN

Bormpocsr k ax3ameny:

1. Onpenenenusi ypaBHEHHSI B MOJHBIX Au(depeHnnanax 1 UHTETPUPYIONIEro MHOXHTENs. TeopeMa O pelIeHHH ypaBHEHHS B
nonubeIx audp¢epennuanax. Cnencr-sue. Teopema 00 HHTEPUPYIOLIEM MHOXKHTEIIE.

2. OmpeneneHus JMHEHHOIO OIHOPOJHOIO M HEOAHOPOAHOTO aubdepeHInanbHOr0 ypaBHEHUsl INEpBOro mnopsjaxa. Teopema o
PELIEeHUH TMHEHHOTO HEOAHOPOIHOTO AN GEepeHIINANEHOTO YpaBHEHHS IIEPBOTO TOPSAKA.

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

4. OnpenesneHue ypaBHEHHS ¢ pa3AessIOIUMUCS IIepeMeHHbIMH. Teopema CylecTBOBaHUS 1 €AMHCTBEHHOCTH PEILICHNS YPAaBHEHUS C
Ppa3femsAoIUMKCS IEPEMEHHBIMHU.

5. Ompenenenve JMHEHHO 3aBUCUMBIX/He3aBUCUMBIX (GyHKuui. Ompenenutens Bponckoro. Teopema o JMHEHHOH 3aBUCHMMOCTH
(hyHKUIUH.

6. Omnpenenenre JUHEHHO 3aBUCHMBIX/He3aBUCUMBIX (QyHKIuMH. Onpenenurens BpoHnckoro. Teopema o JMHEHHOW HE3aBUCHMOCTH
(hyHKUIUH.

7. OmpeneneHue JMHEHHOTO OJHOPOAHOTO auddepeHIMaTbHOr0 YpaBHEHUs N-0 CTENEHH C MOCTOSHHBIMU Ko3(]dummentamu.
Onpenenenue GpyHIaMEHTAILHOW CHCTEMBI pellieHHH. XapaKTepUCTHUECKHi MHOTO4WIeH. Teopema 00 00IIeM pelieHnH JTHHEWHOTO
oJHOpoaHOro MuddepeHInanbHOro YpaBHEeHH € IIOCTOSIHHBIMU KO3((GHUIIMEHTaMH B CIIy4ae IPOCTHIX KOPHEIl.

8. Omnpenenenue JNTUHEHHOTO OXHOPOAHOTO MH((HEPESHINATHHOIO YpaBHEHHS N-Oi CTENEeHH C MOCTOSHHBIMH KOd(QuUIHeHTaMH.
Onpenenenue (GyHIAMEHTAJIbHON CHCTEMBI PEUICHUI. XapaKTepuCTHYeCKHi MHorowieH. Jlemma o cmemeHun (GpopMyJIMpoBKa).
Jlemma o xpatHbBIX KopHsX ((opmymupoBka). Teopema 00 oOmeM pelICHHH JIHHEHHOTO OXHOPOJHOro AnbQepeHIHaAIEHOTO
YPaBHEHHS C TOCTOSTHHBIMHU KO3 GHUINEHTAMU B CITy4ae KPaTHBIX KOPHEH.

9. Jluneiitnple nuddepeHnUanbHbIE YPaBHEHUS N-TO MOPSAKA C MOCTOSHHBIMH Koddduumentamu. DyHmaMeHTaNbHas cHUCTeMa
pemieHuid 1 oOulee pemreHre. XapaKTepUCTHUECKUI MHOrowieH. Teopema o0 0oOLIeM PEHICHWH JTHHEHHOro IudQepeHInalIbHOr0
YpaBHEHHS N-TO TOPSIKa C TOCTOSHHBIMU KO3 HUIIMEHTaMH B CITydae IPOCTHIX KOPHEH.
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10. Jluneiinsle nuddepeHIMaNbHbIe YPaBHEHUsI N-TO IOPSAAKAa C IOCTOSHHBIMU Kod(d¢uuuentamu. DyHIaMeHTaIbHAs CHUCTEMa
pemenni. Xapakrepuctudecknii MHorowineH. ®opmyna cmemenus. Jlemma o kpaTHeIXx KopHsAX. OOlnee pemnreHne IHHEHHOTO
JuddepeHInaIbHOr0 YpaBHEHHS N-T0 IOPAAKA C IOCTOSHHBIMU KO3 duLreHTaMu B Cirydae KpaTHBIX KOPHEH.

11. Jluneitnble HeogHOpOAHBIE AU GepPEeHIIMANbHbIE YPABHEHUS C IOCTOSHHBIMU K03 dunuenramu. Kasumuorounensl. Teopema o
BHUJIE YACTHOTO PEILEHHUS B CIIy4ae KBa3UMHOTOWICHOB.

12. Jluneiinble cucrteMbl AuddepeHIUaNbHbIX YPaBHEHUH € MOCTOSHHBIMU KO3(hdUIUeHTaMU. XapaKTEpPUCTUUECKUAI MHOIOWIEH.
Teopema o Buze pemieHus B Ciiydae MpOCThIX KOPHEH.

13. Jluneiinble cucTteMbl AuddepeHUaNbHbIX YPABHEHUH € MOCTOSHHBIMU KO3(hduIUeHTaMU. XapaKTEpPUCTUUECKAN MHOIOWIEH.
Teopema o Buze pemeHus B 00IIEM CITydae.

14. Jluneiinple cuctembl AuddepeHIMaNbHbIX YpPaBHEHUI C INEpeMEHHbIMU Ko3(-¢huuueHTamu. Teopema CyIHIECTBOBAHUS MU
€IMHCTBEHHOCTH pelenus 3anaun Komm.

15. Jluneiinple cucrembl nuddepeHnnanbHbIX ypaBHEHUIl ¢ nepeMeHHbIMU Ko3(-(unuentamu. DyHIaMeHTalbHAs CUCTEMA
pemennii. Onpenenutens Bponckoro.

16. JIuneiinble cucrembl JuddepeHnuanbHblX yYpaBHEHUH ¢ mepeMeHHbIMU Ko3(-(unuentamu. Jlunelinsle nuddepeHuuanbHble
ypaBHEHH N-To HOpsIKa ¢ nepeMeH-HbIMU Koddunuentamu. Gopmyma Jlmysumms.

17. JIuneiinple cuctembl nuddepeHnuanbHbIX YpaBHEHUH ¢ nepeMeHHbIMU Ko3(-duuuentamu. Jluneiinsie nuddepeHnuansHble
YPaBHEHH N-T0 MOpsIKa ¢ HepeMeH-HbIMU Kod(dunuenTamu. MeTo 1 BapHaIiiy MOCTOSHHBIX.

18. Jluneiinsle auddepeHnyanbHble yPaBHEHUS N-I'0 MOPsIKa ¢ IEPEMEHHBIMU KO3 duieHTaMy. DKBUBAIEHTHOCTh YPABHEHUS U
cucTeMsl AU depeHINATBHBIX YPaBHEHHH C TIePeMEHHBIMI KO3 QUINEHTaMH.

19. Teopema o Hekonebmomemcs permenuu. Teopema ITypma.

20. Teopema cpaBHenus. Teopema Kuesepa.

21. Teopema cyuiecTBOBaHMs pereHus 3aaa4u Koy 11 01HOTo ypaBHEHHUS.

22. TeopeMa 0 eIMHCTBEHHOCTH pelieHus 3anaud Komu mis onnoro ypasHenus. Hepasencrso I'ponyoiia.

23. Jlomansle Ditnepa. MeToJ| 0CNeR0BATENbHBIX IPUOTHKEHHUH.

24. Teopema CyIIeCTBOBAaHHMSA H EIMHCTBEHHOCTH pemIeHHs 3agadn Komm 1ms HOpMambHOH cHcTeMbl AuddepeHnnambHbIX
YpaBHEHHH.

25. VYcroitunBocth pemenns 1o JlsmyHoBy. JlocTarodHoe yCIOBHE YCTOWYHMBOCTH [UISI JIMHEWHOW OJHOPOJHOW CHCTEMBI C
HOCTOSIHHBIMHU KO3 durrenramu.

26. Teopema JIsnyHoBa 06 ycroiunBoctu. Teopema JIsimyHOBa 00 aCHMITOTHYE-CKOM YCTOHYNBOCTH.

27. YpaBHEHMs C YaCTHBIMU [TPOM3BOIHBIMHU NIEPBOro nopsjka. Teopema 06 o01eM peleHuy TMHEHHOTO ypaBHEHNUSL.

6.4. Kpurepuu onleHHBaHHSA

DopMBI KOHTPOJIA:

- TEKYLIU KOHTPOJIb OCYLIECTBIISIETCS IyTEM PEryJIIpPHOTO PEUICHHUS 3a/la4 Ha MPAaKTUYECKUX 3aHATHUAX U 0OCYKACHUS IOMAIIHUX
3aJIaHNM;

- IPOMEKYTOYHBIH KOHTPOJIb OCYILECTBISIETCS B (POpME MPOBEPOUHBIX KOHTPOJIBHBIX padoT;

- UTOTOBBI KOHTPOJIb OCYIIECTBIISCTCS B JOPME MMChbMEHHOTO YK3aMEHa B KOHIIE KaXI0I0 CeMeCTpa.

HaGpannas cymma 6amnos (% BBIIONHEHHBIX 3amaHuii) (Max— 100):

-Heynosnersopurensno Menee 40

-Y nosnerBopurenpHo 40-60

-Xopomo 61-79

-Otianuno 80-100

HToroBbIii 5K3aMeH: IPOBOAUTCS B IPUCYTCTBUU MPEMOJABATEI U IPEAIIOIaraeT

pelieHre 3ajad M pa3BEepHYTHIH, MOJHBIA OTBET HAa TEOPETHYECKHE BOIMPOCHL. BOMpPOCH COCTaBIAIOTCA C y4ETOM MaTepHana,
NPONHAEHHOrO KaK Ha JEKLIUOHHBIX 3aHATUSAX, TAK U HA MPAKTHYECKUX 3aHATHAX. Bpems, oTBOAMMOE Ha BBIIOJIHEHUE UTOTOBOH
pabotsl, 120 MUHYT.

Htoroas orjeHka BbICTaBIsieTcs 1Mo OambHOM cucteme. CyMmupyIoTcs (¢ Becamu) Oauibl, IOJMydYEHHbIE 32 KOHTPOJIBHBIE PAOOTHI
(10 MakcUMyM 3a KXy KOHTPOJIBHYIO paboTy), 6asuibl, ONy4eHHbIe Ha 3k3amene (50 MakcuMym). Beca MOryT OBIThH OTIpe/ieIeHbI
CJICAYIOMIUM 00pa3oM: JijIsi KOHTPOJIBHBIX padoT Bec cocrasiset 0,4, mist sx3amena Bec — 0,5.

[onydeHHBIe CTyIeHTaMH OaIbl CYMMHPYIOTCS U HepeBonsaTcs B 10-0ambHYyr0 IIKaly, UTOrOBas OLEHKa BbIcTaBisiercs mo 10 -
0anbHOI 1IKaje, UCXOsS U3 IMOJYYEHHOW CyMMbI OalIoB:

Ot 0 10 3 6amIOB — HEYIOBIETBOPUTEIHHOY

Ot 4 10 5 6aI0B — «YIOBIECTBOPUTEIILHO

Ot 6 10 7 6aI0B — «XOPOLIO»

Ot 8 1o 10 6anyoB — «OTIMIHON.
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7. YYAEBHO-METONMYECKOE U TH®OPMAIIMOHHOE OBECIHEYEHHUE JTUCHUIIJIMHBI (MOAY JIS)
7.1. Pexomenayemas iurepaTypa

7.1.1. OcHoBHas IUTEpaTypa

ABTODBI, COCTaBUTEIHN 3arnasue W3narenscTBO, rO1 Pecypc
JI1.1 [Tpyxan A. A., (OObIkHOBeHHble quddepeHnuanbuble ypaBHeHus u Meronasl ux|Cankr- IlerepOypr : O3BC
Oropoxnaukosa T. B. perieHus. Psijibl. DeMeHThl BApHAIMOHHOTO UCUUCeHus: yueOHoellans, 2020

mocoOue 11 By30B
(https://e.lanbook.com/book/147233)

JI1.2 emunosuu b. I1., /Tuddepenyanbable ypaBHEHUS Canxt- IletepOypr : 9BC
Monenog B. I1. (https://e.lanbook.com/book/195426) UTanb, 2022
JI1.3 |bubukos 1O. H. Kypc 00bIkHOBEHHBIX AU((HEepeHIIMATbHBIX YPABHCHHIMA Cankr- [letepOypr : 9BC
(https://e.lanbook.com/book/210617) Ulans, 2022
7.1.2. lonotHUTeIbHAA JIUTEPATYPaA
ABTOpBI, COCTaBUTEIN 3arnaBue M3nparenscTBo, rox Pecypc
JI2.1 |Cremyuer B. T'. Perienue auHeiHbIX AU depeHIaIbHBIX YPaBHECHHH Cankr- [letepOypr : 9BC
(https://e.lanbook.com/book/162377) Ulans, 2021
7.1.3. MeTrogu4yeckue pa3padoTKu
ABTODBI, COCTABHTEIH 3arnaBue WznarenbcTBO, roj Pecypc
JI3.1 |Kamke O. CripaBOYHUK o OOBIKHOBEHHBIM muddepennuansabiMMocksa : Hayka, 1971 9BC

ypPaBHCHHSIM: CIIPABOYHHK
(https://biblioclub.ru/index.php?page=book&id=454586)

JI3.2 |AneeBa C. P., 130pannbie ThaBel Teopuu AuddepeHranbHpIX ypaBHeHHH c|UensOnHCK : 9BC
113mecTheB U. B., [IPUIIOKEHUEM K TeopuH AU depeHIIHanbHbIX UTP M3natenbecTBO
Yxo6ortos B. 1. (http://library.csu.ru/rbooks2/view2?code=1ocal/007942/007942) [|YensOunckoro

roCylapCTBEHHOT O
yHHBepcuTeTa, [O. I.]

7.2. IlepeyeHb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHeT"

91 |eLIBRARY.RU [Onexrponnslii pecypc] : anexTpoHHas 6ubnuorexa / Hayu. snexrpon. 6-ka. — Mocksa, 1999 — . — URL:
http://elibrary.ru/defaultx.asp

32 [Math-Net.Ru [DnekTpoHHBIH pecypc] : OOIIEPOCCHHCKMI MaTeMaTH4eCKUuil moprtan / Mare-mMaTuyeckuid MH-T UM. B. A.
CrexnoBa PAH. — Mocksa, [6. r.]. - URL: http://www.mathnet.ru/

93 |Moodle [OnexTpoHHSBIH pecypc]: cucteMa ynpasieHus o0yueHueM : [6a3a nanubIx] / Yens6. roc. yH-1. — YenstOuHCK, [6.1.].
Joctyn u3 cetn Yenl'Y wim, mociie perucTpainny U3 CeTH yH-Ta, U3 JI000H TOUkM, uMeroliel goctyn B uarepueT. — URL:
http://moodle.uio.csu.ru/login/index.php

94 |Znanium.com [JneKTpoHHBIH pecypc] : 37eKTpoHHO-OuOmuoreuHas cucrema (OBC) / Hayu-Ho- u3paTenbCKuil LEHTP
MHO®PA-M. — Mockaa, 2002 — . — URL: http://znanium.com/

35 |Jlanb [DnexTpoHHBIN pecypce] : anekTpoHHO-OubaroTeyHas cucrema (ObC) / MsnatensctBo Jlanb. — Cankr- [letepOypr, 2010
— . — JlocTyn K NONHBIM TEKCTaM C J1I000ro KOMIIbioTepa, nocie perucrpanuu u3 cetu Yenl'V. — URL: http://e.lanbook.com/

D6 |YuuBepcureTckas OHOIMOTEKa OHJAWH [DIEKTPOHHBIA pecypc] : 3JIeKTpoHHO-OMOnnoreunas cucrema (OBC) / OO0
Hupextmenuallabmumunr. — Mocksa, 2001 — . — JIoc-Tyn K MOJHBIM TEKCTaM ¢ JIF000T0 KOMIIBIOTEPA, MOCIIE PErHCTPAIMH U3
cetu Yenl'Y — URL: http://biblioclub.ru/

7.3 IlepeyeHb HH(POPMALUOHHBIX TEXHOJIOT Ui

7.3.1 IlporpamMHoe oGecnieyeHue

LMS Moodle
MS Office365
Adobe Connect Acrobat
Adobe Reader

7.3.2 IIpodeccuoHabHBIE 023l JAHHBIX U HHPOPMALHOHHO-CIIPABOYHbIE CHCTEMbI

1. DnexTpoHHBIN Kartanor Hay4Hoi Oubnuoreku Yenl'Y [DnektpoHHbI pecype] : 6a3a nanubix / Yensb. roc. yH-T. — YensaOHHCK,
1992 .

2. Mathematical Reviews (MR) : pedeparuBHas ©0aza pmanHbpix / American Mathematical Society. — URL:
http://www.ams.org/mathscinet/. — 3. pyc., anrn. — Pexxum noctyma: s 3apeructpup. noib3oBarenedl Uenl'Y. — Tekcr :
SJIEKTPOHHBIH.
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8. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUIIJIMHBI (MOAY JIS)

Jns peanu3anyy JUCLMIUIMHBI HCTONB3YIOTCSA Y4eOHBIE ayJUTOPHU [UIS NPOBEOCHUS 3aHATHUH JIEKIMOHHOTO THUIA, 3aHATHI
CEMHMHApPCKOT'0 THIIA, IPYNIOBBIX U MHIUBHIYAIbHBIX KOHCYJIbTAllUH, TEKYIIETO0 KOHTPOJIS U MPOMEKYTOYHON aTTeCTAalluH, a TaKxkKe
IIOMETIEHUS IJIs1 CAaMOCTOSTEIbHON paboTHI.

VuebHbIE ayJUTOPHH YKOMITIIEKTOBAHBI CIICIIHATN3HPOBAHHON MeOEIbI0 M TEXHUIECKUMHU CPEICTBAMH 00ydeHHs (MyIbTHMEINITHOE
YCTPONUCTBO, IPOEKTOP, HOYTOYK MM CTAI[MOHAPHBIN KOMIIBIOTED).

[TomemieHust st caMOCTOATENLHOW Pa0OThl O0YYArOIIMXCS OCHAIEHB KOMIBIOTEPHOH TEXHHUKOH C MOJKIIOUYEHHEM K CeTH
"NuTepHeT" 1 00ecriedeHreM JOCTyIa B JJIEKTPOHHYI0 HH)OPMAIIHOHHO-00pa30BaTeNIbHYIO Cpely YHUBEPCUTETA.

9. METOAUYECKHE YKA3ZAHUSA JJIAA OBYYAIOIUXCSA 110 OCBOEHUIO TUCIIMITJIMHBI (MO Y JIS1)

W3ydyeHue KaxaoW TeMbl CIeIyeT HaYyMHATh C MPOpPabOTKH COOTBETCTBYIOIIETO TEOPETHYECKOTO MaTepHala B Y4YEOHHKAX WU
HCTIONB30BaTh COOCTBEHHBIM KOHCHEKT JIEKIMH AAHHOW AWMCUMIUIMHEL [ yCBOEHMS TEOPETHUECKOTO Marepuaia TaKkKe HY>KHO
pa3o0paTh mpeaaraeMble B JIGKIIHOHHOM Kypce MpuMepbl. TOJBKO 3aTeM CleAyeT 3aKpenuTh pa3oOpaHHbId MaTepHan U3ydaeMoit
TEMBI CAMOCTOSITEIEHBIM PELICHHEM ITpearaeMbIX TOMAITHAX 3a/IaHAH.

CamocrosTenbHas paboTa HajJ 3aJadaMH Kypca MOXET, KpOME OCHOBHOTO HCTOYHHKA, MPOBOMUTCSA MO 3ajadHukaM. He crouT
npeHeOperaTh ¥ CHPaBOYHOHN JUTEPaTypod . YCIIEIIHOe HANMCAaHUe MPOMEKYTOYHBIX KOHTPOJBHBIX PadOT BO3MOXKHO TOJIBKO HPH
BHUMATCIIBHOM, BCECTOPOHHEM H KAa4YE€CTBCHHOM H3YYCHHU TEM MNPAKTUUYCCKUX SaHﬂTI/If/’I, NpeASCTBYOIUX ,[laHHOf/’I paGOTC u
OOBSIBIICHHBIX MIPEIIO/IaBATEIIEM.
Heobxoaumo THIATENEHO M JI0OPOCOBECTHO HM3Yy4YHTh OCHOBHYIO M IIONOJHUTCIBHYIO JIMTEPATypy, MCIOJIb30BATh JJICKTPOHHBIC
pecypchbl. AKTUBHAsI M TOOPOCOBECTHAs, CHCTEMaTHYecKasi paboTa B TEUCHHE CEMECTpa, IPOSBIICHHE HHUIMATHBEI Ha JIEKIIHOHHBIX U
MPAKTUYCCKUX 3aHATUAX, TOCTOAHHOC BBINIOJIHCHUEC JOMAIIHUX, KOHTPOJIbHBIX U CaAMOCTOATCIbHBIX pa60T SIBIIAKOTCA HCO6XOZ[I/IM])IM
YCIOBHEM JIOCTAaTOYHOTO OBJAJCHUS MaTepualioM y4eOHOH NUCHUILIMHBI M YCHENIHOTO IPOXOXKACHHS HTOTOBOW aTTECTallMH IO
JUCLIMILIMHE.
B ciydae mpuMeHeHHs NpH OOyYEHWH IUCHUILIHHBI SJISKTPOHHOTO OOYYEHUs, MUCTaHIIMOHHBIX 00pa30BaTENBHBIX TEXHOJOTHI
o0mieHne 00YHAIOIUXCsl M MPENoJaBaTelisi OCYIIECTBISETCS B PEKUME PEajbHOTO BpeMeHU (OHNIaiH-JIeKIMK (BeOHHAPHI), YaThI,
BHJICO-KOH(PEPEHIIMM U JIp.) WIKM OTJIOKEHHOTO BpeMEHH (CHcTeMa JaucTaHIMOHHOro oOyuenus Moodle, MSOffice365, dopymsl,
9JIEKTPOHHAS [I0YTA U JIP.).
IIpu oOydueHWM WHBANMIOB M JHI C OTPaHMYCHHBIMH BO3MOXKHOCTSIMH 3I0POBBSI DJIEKTPOHHOE OOYYeHHE, IHCTaHIIMOHHBIE
00pa30BaTeNbHbIE TEXHOJIOTHHU NIPEIyCMAaTPUBAIOT BO3MOXKHOCTE IIpHEMa-TIepeaadn HHGOPMary B JOCTYIHBIX U1 HUX Gopmax.
Peanu3anys TUCHUIUIHHBI C TPUMEHEHUEM JJIEKTPOHHOTO O0YUYeHHUs, TUCTAaHIIMOHHBIX 00pa3oBaTeNbHbIX TexHoorni (nanee — D0,
JOT) ocymectBisiercs Ha ocHoBaHMU «[lonokeHnst 0 peanu3aly OCHOBHBIX M JIONOJHHUTENBHBIX 00pa3oBaTENbHBIX NPOrpaMM C
MPUMEHEHHUEM SJICKTPOHHOTO OOYYEeHUWs] M JHCTAHIMOHHBIX 00pa30BaTEIbHBIX TEXHOJNOTHHA B (efepalbHOM TroCyIapCTBEHHOM
O0PKETHOM 00pa30BaTEIbHOM yUPEKIESHHH BBICIIETO 00pa3oBaHus «HensI0MHCKUI rocyAapCTBEHHbIH YHUBEPCUTET, «IlomoxeHus
0 TOpsAKe 3adeTa OO0YYAIOIIMMUCS MO OCHOBHBIM HpO(decCHOHaIbHBIM 00pa30BaTeIbHBIM MpOrpaMMaM BBICHIET0 0Opa3oBaHUS B
OI'BOY BO «Uenl'V» pe3yiabTaToB OCBOCHHUS B OpraHM3allMsAX, OCYIICCTBISIOMIMX OOpPa30BATENBHYIO ACATEILHOCTh, YYCOHBIX
MIPEAMETOB, KYPCOB, JUCLMIUIMH (MOyIei), MPaKTHK, JOTOJHUTEIBHBIX 00pa30BaTeIbHBIX MPOrPaMM» MOCPEIACTBOM JIEKTPOHHON
uHpopMaIoHHo-o0pa3oBarensHON cpenbl PTBOY BO «Uenl'V». B wuckimtounTenpHbIX ciydasx (Qopc-Maxkop M T.II.) TpH
peanu3anuu o0pa3oBaTeNbHOil nestensHocTh ¢ npuMeHenrneM D0, IOT MoryT npuMeHSITh KOMIIOHSHTHI, He BXOSIINE B IIEpEUCHb
3JIEKTPOHHOI HH(POPMALIMOHHO- 00pa30BaTEIILHON CPE/IBI.

10. CHEIITMAJIBHBIE YCJIOBUA OCBOEHUA JUCHUIIIMHBI OBYYAIOINIMMHUCA C HHBAJIMIHOCTBIO U
OI'PAHUYEHHBIMHW BO3MOXHOCTSAMMU 3J0OPOBbS

(OcBOeHME AUCLUIIMHBI MHBAJIUIAMH U JIMLaMHU C OrPaHUYEHHBIMH BO3MOYKHOCTSIMU 310POBbsI OCYILECTBIISIETCS C UCIIOJIb30BaHUEM|
CIELHANbHBbIX TEXHUYECKUX CPEACTB M ACCUCTUBHBIX HMH()OPMALUOHHBIX TEXHOJOTUH, IpenocTaBisieMblx PecypcHbIM yueOHO-
METOJMYECKUM LEHTPOM MO OOYYeHHIO MHBAJIUIOB W JIMI C OTPaHMYCHHBIMH BO3MOXHOCTSAMH 370poBbsi YenlY mo 3ampocy)
0Oyuarorerocs.
1. MoOwipHBIE CHEUMaIbHBIE TEXHHUYECKHE CPEJCTBA JUIA JIMI C HapyLIEHUSIMH 3pCHHSA: IOPTATUBHBIH KOMIIBIOTED C
BBOIOM/BBIBOJIOM MmpudTOoM Bpaiinsa ¢ cunrezatopom peun «ElBraile-W14J G2»; HOyTOyKH ¢ TpOrpaMMHOI SKPaHHOTO JIOCTYTIA
NVDA; sneKTpoHHBIE YBEIHYUTENIH U yOAJEHHOTO IPOCMOTPA; BHICOYBEIMUYHTENM IOPTATUBHEIC; TH(IOIIIEEp; IU(PPOBEIE
ITUKTO(OHBL.
2. MoOuIbHBIE cliennabHbIe TEXHMYECKUE CPENCTBA Ul JIMIl ¢ HAPYIICHUSIMHU CIyXa: CHCTeMa CBOOOJHOTO 3BYKOBOTO IOJISI CO
BCTPOCHHOH coBMecTuMocThio ¢ FM-ycrtpolictBamu; paauoxiaccsl «CoHeT-PCM» ¢ mepenaTuukoM, 3ayIIHBIM HHIYKTOPOM U
MHIYKIMOHHOW TIeTJIeH; crcTeMa WH(pOpManuoHHas Uil ciaabociblmamux mnepeHocHas «Mctok» A2 co BCTPOEHHBIM IIEEpOM —|
3BYKOBBIM HH(OPMATOPOM; JOKYMEHT-KaMepa; IporpaMMHUpyeMble CIIyXOBBIC alNapaThl HHIMBUAYaIbHOTO TIOJIb30BAHMUS.
3. AccuctuBHblE MH(QOPMAaLMOHHBIE TEXHOJIOTHH: HPOrpaMMHOE OOecIiedeHHe JKPaHHOIO AOCTyma ¢ CHHTe30M peun NVDA;
[IpOrpaMMBbl SKPaHHOT'O YBEJIMUCHUS; IPOrPaMMbl PEUEBOT0 CHHTE3a ISl KOMIIBIOTEPOB M HOYTOYKOB; IIPOrpaMMBbl PEYEBOI0 CHHTE3
1711 MOOMITBHBIX YCTPOMCTB; 3KpaHHas KIaBHATYpa; SKpaHHAas JIyna.

© ®I'OY BO «Henl'V»




MHMNHOBPHAVKHN POCCUHN
\)} DenepanbHOE rocy1apcTBEHHOE OI0KETHOE 00pa30BaTeIbHOE
@ YUpExCHHE BBICHIET0 00pa30BaHUs

«Yensnbunckuii rocynapcreenHbiid yausepeute» (GI'BOY BO «Uenl'Y»)

PaGouas nporpamma aucuumiussl " AuddepeHnnanbabie ypaBHeHHUs" 0 HAPABICHUIO MOATOTOBKH (CIIELHAIBHOCTH)
03.03.03 "Pagrodusuka" HanpaBaeHHOCTH (Ipodmiio) TenekoMMyHUKAITHOHHBIC CUCTEMbI M HH)OPMAIMOHHBIE crp. 10
texHojorun ®I'bOY BO «Yenl'V»

[Ipu HEoOXoAMMOCTH Ui OOydaloIIMXCA C HApPYLIEHUSMHM 3pEHHUs Ha pabouMx MecTax sl HPOBEJICHHS INPAKTHYECKHX WIIN
mabopaTopHBIX 3aHITUH yCTaHABIMBAETCS CIIEHUAIBLHOE MpOrpaMMHOe olecredeHue (rmporpamma peuyeBod HaBuraiuu NVDA |
[peueBble CUHTE3aTOPBI, SKPaHHbIE JIYIIbI).

B yueOHble ayauropun 00eCHedMBAEeTCSl OECIPEISITCTBEHHBIM HOCTYN A OOydalomMXCs HHBIMAOB U OOYYalOIUXCS ¢
OTPaHUYEHHBIMH BO3MOXHOCTSMHU 370pOBbS. B Kaxnoil ayauropuu, riae oOydaroTCs HHBAJIMIBI W JIMLIA C OTPaHUYECHHBIMY|
BO3MOXKHOCTSIMU 37I0POBBSI, IIPEAYCMAaTPUBAETCSl COOTBETCTBYIOIIEE KOJIMUYECTBO MECT AJIs 00YJaIOIUXCs ¢ YIeTOM HapyUIeHHH HX|
310pOBBSI.

/Il OCBOGHMSI AWCLUIUIMHBI HMHBAIMJAaM U JIMIAM C OTPAHMYEHHBIMHM BO3MOMKHOCTSMH 30POBbsSI NPENOCTaBIAETCS HOCTYI K
[MeyaTHBIM MCTOYHHMKAM, UMEIOIMMCSl B HaydHOH Onbnmorteke Yenl'Y, ¢ HOMOIIBIO ClIENUANbHBIX TEXHHYECKUX CPEICTB; ITOCTYI K
DJIEKTPOHHBIM HMCTOYHHMKAM, IPEICTAaBIECHHBIM B (OpME DIEKTPOHHOIO JOKyMeHTa B (onae HayuyHoil Oubnuorexu YenlV wuny
5I1eKTPOHHO-OMOIMOTEYHBIX CUCTEMAX, C IOMOLIBIO CHELUANbHBIX TEXHUYECKHX M MPOTPaMMHBIX CPeICTB (pabouee MecTo Juls
HE3psAYero MOJb30BaTENsl C MPOrpaMMHBIM O0ECIEUYEeHHEM JKPaHHOTrOo JocTyma ¢ cuHTe3oM peun NVDA, paGouee mecto ¢
|[KOMIIBIOTEPHBIM POJLIEPOM U KilaBHaTypoii Clevy ¢ G0NbIIMMU KHONKAMU U € pa3JielIoel KIaBUIIY HaKIaJKoH).
YueOHo-MeToAnUeCKe MaTepuansl 411 00yJalomuxcesl U3 YUcia WHBAJIUAOB U JIUIl ¢ OTPAaHWYEHHBIMH BO3MOXHOCTSIMU 37I0POBbBS]
[IpeOCTaBIAIOTCS B ()OpMaxX, aJalTUPOBAHHBIX K OrPaHUYEHUSIM HX 30POBbs U BOCIPUSITUS HHPOPMALIUY:

/1151 J1U1] ¢ HAPYLIEHUAMU 3PEHUS:

- B IIEUaTHOH (hopMe YBEINICHHBIM IIPH(TOM,

- B (hopMe IEKTPOHHOTO AOKYMEHTA,

- B popme aynuodaiina,

- B evaTHoit popme mpudTom Bpaiins.

/17151 U1 ¢ HApYIICHUSAMHU CIIyXa!

- B evaTHoOi opme,

- B (hOpME IEKTPOHHOI'O JOKYMEHTA.

/1151 1111 ¢ HApYIIEHUAMU ONIOPHO-IBUraTEIbHOTO ammapara:

- B meuaTHoOi hopme,

- B (hOpMe IEKTPOHHOTO JOKYMEHTA,

- B popme aynuodaiina.

/TaHHBIH IepeYeHb MOXKeT OBITh KOHKPETH3HPOBAH B 3aBUCHMOCTH OT KOHTUHI'€HTA 00YYaIOIIIXCS.

/17151 MHBAJIMIOB U JIMI] C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU 3[J0POBbsl OCBOSHHE JUCLUIIMHBI MOXKET ObITh YaCTUYHO MM IOJHOCTBIO
OCYILIECTBIICHO C UCIIOJIb30BAaHUEM JIUCTAHIIMOHHBIX 00pa30BaTENIbHBIX TEXHOJIOTHH.

[Tpu mpoBeneHUM NPOLEAYPH! OLICHUBAHYS Pe3yIbTaTOB OOYUEHUSI HHBAIUJOB U JHI C OTPAaHUYEHHBIMU BO3MOXKHOCTSAMH 37I0pPOBbS]
MO0 IWMCIMIUIMHE 00ECIeYMBAeTCsl BBINOIHEHUE CIEAYIOIINX JOMOJHUTEIBHBIX TPEOOBAHUI B 3aBHCHMOCTH OT WHIUBHIYaJIbHBIX
0coOeHHOCTeH, 00ydaronuxcs:

a) mocTymHast popMa MpeAOoCTaBICHUS HHCTPYKIMH 110 TOPSAKY IIPOBENSHNUS MPOLIEAYPHI OLICHUBaHUs (YCTHO, B MUCEMEHHOH (opme,)
B IMCbMEHHOM dopme mpudTom Bpaiins, ycTHO ¢ HCIIOIb30BAaHUEM YCIYT CYypIOIEPEBOIUNKA);

0) moctynHas Qopma HpenoCTaBICHUs 3adaHUi OIEHOYHBIX CPEACTB (B Me4YaTHOW (opme, B medyaTHOH (opme yBEIMUCHHBIM]
mpupToM, B medaTHoi ¢opme mpudrom Bpaiing, B gopme >IEKTPOHHOrO JOKyMEHTa, 3aJaHUs 3a4UTHIBAIOTCS ACCHUCTEHTOM,
3a1aHKUS PEAOCTABIAIOTCS C HCIIOIb30BAaHUEM CYPJIOTIEPEBOIA);

B) nOCTynHas (opMa MpenoCTaBlICHHsT OTBETOB Ha 3aJaHus (MMCbMEHHO Ha Oymare, Ha0Op OTBETOB Ha KOMIIBIOTEpPE, MHUCHMEHHO|
mprdrom Bpaiiis, ¢ McIoabp30BaHUEM YCIYT aCCUCTEHTA, YCTHO).

[Tpu mpoBeneHNH NpoLeayphl OLCHUBAHUS PE3yIbTaTOB O0YUCHUSI HHBAJIUIOB U JHI C OTPAaHMYCHHBIMUA BO3MOXKHOCTSMH 37I0POBBS]
[IpeycCMaTpUBAETCsl UCIONb30BAHUE TEXHUUECKUX CPEICTB, HEOOXOAUMBIX UM B CBSI3M C MX HUHJIMBUAYaIbHBIMH OCOOEHHOCTSIMU.
OTH cpencTBa MOryT ObITh TpeaocTaBieHbl Yenl'Y WIIM MOTYT HCIONB30BaThCs COOCTBEHHBIE TEXHHUYECKHE cpenacTsa. llpy|
HEOOXO0IUMOCTH MHBAIKUAAM U JIMLAM C OrPaHMYEHHBIMU BO3MOXKHOCTAMU 3J0POBbS IPEJOCTABIIAETCS JOMOIHUTENBHOE BpeMsl [
[TOATOTOBKM OTBETA Ha 3aJlaHus, NPOLeaypa OLEHUBAHNS PE3YJIbTaTOB 00YUYEHHS 110 AUCHUILIMHE MOXKET IPOBOJUTHCS B HECKOJIBKO)
STaIoB.

[IpoBenenue mpoumeaypsl OLEHHBAHHS PE3YIbTaTOB OOYYEHHS MHBAIWAOB M JIUI C OrPAHHYEHHBIMH BO3MOXKHOCTSMH 3I0pPOBBS
TOITyCKAeTCs C UCIOJIb30BaHUEM JUCTAHIIMOHHBIX 00Pa30BaTENIbHbBIX TEXHOIOTHIA.

© ®I'BOY BO «Uenl'V»



MUHOBPHAYKHN POCCUUN

DegnepanbHOE TOCy IapCTBEHHOE OFOPKETHOE 00pa30BaTeIbHOE
YUpexkIEeHHE BBICIIEr0 00pa30BaHuUs

«Yensbunckuii rocynapcreennbiid yausepeute» (PI'BOY BO «Uenl'Yy)

Y

Pabouas mporpamma auctmmuinab " InddepeHnnanbaple ypaBHEHHA" IO HAIPABJICHHIO TOATOTOBKH (CHEIHATEHOCTH)
03.03.03 "Pagnodusuka" HampaBieHHOCTH (Ipoduiro) TenekoMMyHHUKAIMOHHBIC CUCTEMbI M HH)OPMAIMOHHBIE
texHonoruu ®I'bOY BO «Henl'Y»

crp. 11

1.1. TunoBble KOHTPOJILHbIE 32JAHUA WU HHbIE MATEPUAJIBI
[Ipumeps 3aga4 175 mpoMekyTouHOro KoHTpodisi (KoHTposbHbIe paboThI

Ne 1-3)

- Bapuaim 1 Bapuawm &
1.1;':%_;: pil)=1 Loy =yp+ 217 pil)=1
2 —
) o BE2 2 2 3y =ytlz + )
¥= (:r+y—1) - 3. oy +yiztee + 1) = secr.
I(z+yw =1, p-1)=0 4y —ry=—ytea=.
4y +y=hz+l 5. yeosTdr + sinT dy = cos 2rdr, y{%}:i.

. (2® — 27 e + 2rgdy = 0.

iy — P L=z + 1) + 1)

HoaTponkaaa palbora Ne 1

Ly =(Er—p+2? -1

KosTponkaaa palbora Ne 1
Bapusysam §

.oy =piz+u)

. 2. {1 — ylde + 2y — x)dy = 0.
2 g+ B2
T oyl 3 yrinr+y—=2Inz
3 ¥ +yoosT —sin2z 4 (-2 —zy=n, 0] =05
4 ey’ =378 — gt + 37, y(l) =0 5_y=y+12_:—n §(12) = 11,

=

=

. dr + (e¥ — x)dy = (.

¥ =4/ 100z + 2 + y — 100,

r—11 g+12°

¥ —ytgr 4 yromr =0

HKoarTpoaeaas palora Ne 1

HosTponkaas palfora Ne 1

Bapuayim 5 Bapuasrn T
1.f=$. Loy =T @+, wll)=0
2 Y+ /Tdr = zdy, (l)=0 2 hg’yma§=y‘m¥_,_

-
i oy+ly=e=. 3.;9%=m—3, s{—1)=1.
4 — 272 5 = dy.
i V= 4 gy —y2 =1

L

fi.

. %d:r+|:1,r!+h:|:t]dy=ﬂ.

Yz + (ry — 1)dy =0, y(%) —e

. (sinT + e¥)dre + cos e dy = L

.y = =i’y — ).

KoaTpoasaasa pafora Ne 1

HKoaTponnaaa pafora Ne 1

Bapuainm § Bapuatan 8
1"""J=“’+”°"!§- Ly—zy =2z+w)
: =3 - —1)= _fr+y+y?
2 oy =g —p'r, wi-1)=1 2_#_( k2 A3 )
32+ +p=1= .
4 riydr + ridy = dr. 3 sintds = [’am=§+aj¢_
5 yrinr+ 2y = Ty 4 % +y=z+1, pill=-1

-,

v-woin-a u(3)-3

© ®I'bOY BO «Ueal ' Y»
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. (1 + 3r?siny)dr — retpydy = 0.

6oy —dy— = g =0
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MHMNHOBPHA YK POCCUN

®DenepanpHOE rocyIapcTBEHHOE OI0IKETHOE 00pa30oBaTeIbHOE
YUpEKICHHUE BBICLIET0 00pa3oBaHUs
«UYensbunckuii rocynapcrseHusiid yansepeute» (PI'BOY BO «Uenl ' Vy)

Pabouas nporpamma aucuuminab " Aud depeHunanbabie ypaBHEHHUs" 0 HAPABICHUIO TOATOTOBKH (CIELHAIbHOCTH)
03.03.03 "Paguodusnka" HanpaBieHHOCTH (Tpoduito) TerekoMMyHHKAIIMOHHBIE CUCTEMBI M HH(POPMAI[OHHEIE
texHosorun ®I'BOY BO «Uenl'Y»

crp. 12

(5

KouTponeaaa pafora Ne 2
Bapuwmim 1

. TToCTpeoiTE JIHEER S OIHOTHE TAgs e AR e

FPEEHEHHE © NOCTOSHHREIME KoachdiipenTamn (B0
MGsHD GOABE HHINOID [DOPSEIKA), HMEOINBe JRHHLE
HACTHLIE PROCHHE §) = TE5, [y = T~

PomuTe. THBeAH0S HEQTHOPDNIHGE YPHAEREHRS © HenI-
POIHOCTED B ER/E KEEIHMHAOMUIISHA:

YHs +hy =" +a =

. Ponmm:. mHefiH0e HeQIHOPOARGE ¥ PAEHEHHE, ACIIL-

¥l METOJ, BEDHAIHNA NOCTOSHEORA:

VA +dy=e*=Inz.

Pomum. AHRERHYE OIHOPOJIHYK cCHeTeMy T = A T

0 10
A=[-4 4 0],
-2 1 2

HafTH 3cnoHeETy OT MATpHIE A = (f ;)

Apaa =2

(54

KouTponeaaa pafora Ne 2
Baopusum 2
Tl TP TE: ST SR EE CTHOETHOE TG s e I AR

FPEEHEHHE © NOCTOSHHREIME KoachdiipenTamn (B0
MGsHD GOABE HHINOID [DOPSEIKA), HMEOINBe JRHHLE
HACTHLIE penenna: i = ™ ooslr, g = &% s5in 2r.

Pammmms mpefiHos BecTHOPNTHOE FPARBEHNE & HeomH-
POTHOCTERD B RS KBECEH MHAOLIIE

¥+ 2y — 3y’ = (Br 4 G

. Ponmm:. mHefiH0e HeQIHOPOARGE ¥ PAEHEHHE, ACIIL-

Ty METOJ, BRPHAITHH TIDCTOSTHHOR:
1

T4+ dy = .

R

Pomum. AHRERHYE OIHOPOJIHYK cCHeTeMy T = A T

2 6 —15
A=111 -5, Agz=-L
1 2 —6

HafTH 3®CIIOHEETY OT MATPRHIIEL ..-1.=(_31 :)

© ®I'bOY BO «Ueal ' Y»

(5]

Honrponeaas pabora Ne 2
Hapuawm ¥

. INocTporT. AMEEREDS OIEOPOARGE HicepespaLIDe

FPRAEHEHWEE ¢ [OCTOSHELME EofdbmperTadn [Bog-
MOEHD GO0ee HAZHODD [MOPSIER), AMEEIee TAHHLE
SACTHEE DEISHES: I = T28%,  gg = T,

. PemnsTe AMHeREOE HEOAHOPOARDE ¥ PARHEHRE © HEQTHO-

POAHMTERY B BHAR EHATAMHNOUIEIAD

p'Y —Bly = ¥e—=,

. PeinHTL AMHERHOE HEOAHODGIHOE ¥ DRRHEHHE, HCIOIE-

¥ METH] BEPHAIAN [I0CTORHEOMR:

V- =

=

e

. Poiners mEsafEy 0 GIHOPGIHY 0 cAcTeMy § = A 3

8 -6 -2
A=|18 —12 —3), Aiza=-3

82 9 -6

. HeRTHA 3HCIOHSHTY OT METPHI A=(i _42)

(2]

Honrponeaas pabora Ne 2
Bapuawm 4

. INocTporT. AMEEREDS OIEOPOARGE HicepespaLIDe

¥PAEHEHAE ¢ DoCTOSHELIMH Eosdchiperrasn  [(Boo-
MOEHD GO0ee HAZHODD [MODSIER), AMEIee TAHHLE
NACTHLIE DENSHMS: 1 = T cosdr, ga = 1.

. PemnsTe AMHeREOE HEOAHOPOARDE ¥ PARHEHRE © HEQTHO-

POAHMTERY B BHAR EHATAMHN O TSI

v — 5y" + 6y = 13sin3T.

. PeinHTL AMHERHOE HEOAHODGIHOE ¥ DRRHEHHE, HCIOIE-

¥ METH] BEPHAIAN [I0CTORHEOMR:
&=

14 g2’

-3+ 2y =

. Poiners mEsafEy 0 GIHOPGIHY 0 cAcTeMy § = A 3

4 6 —15
A=|1 & -5, Maz=1
1 2 —d

. HeEATHA 3HCIIOHSHTY OT METPHI ..-1.=(_41 ?)




MUWHOBPHAYKU POCCUU
\) DeiepaibHOE TOCYIapCTBEHHOE OI0KETHOE 00pa3oBaTeIbHOE
@ YUPEKICHHE BBICLICTO 00pa30BaHus

«Yensbunckuii rocynapcreennbiid yausepeute» (PI'BOY BO «Uenl'Yy)

Pabouas mporpamma qucrurminHs "nd depeHnnansHple ypaBHEHHIA" 10 HAPABICHHIO TOATOTOBKH (CHEIHATBHOCTH)
03.03.03 "Paguodusuka" HampaBiaeHHOCTH (poduiio) TerekoMMyHHKAIMOHHBIC CHCTEMbI M HH()OPMAIIMOHHBIE crp. 13
texnosorun ®I'bOY BO «Uenl 'Y»

KonTpoabnas paGora Ne3
Bapuanm 1

1. Jlna 3amaun Komm ykazarh KakoH-HHOYIb OTPE30K, Ha KOTOPOM CYIIIECTBYET PEIICHUE C TaHHBIMHU
HAYaJIbHBIMU YCIOBUSMU

F==,  xo)=1
2. Pemmts ypaBHEHHE:

3. Jns 3agaun

=
% = sy 4 xt, A=1 5
HaAUTHU HpOI/ISBOI[HYIO
fxiE, &)
dg Ing
4. Haiitu BCC ITOJIOXKCHMU ST paBHOBeCI/IH, HCCJICO0BATh UX Ha yCTOﬁqHBOCTL
F=4xT-2x

KonTpoabnas pabora Ne3
Bapuanm 2
s 3apaun Ko yka3aTh Kakoil-HHOYIb OTPE30K, Ha KOTOPOM CYIIECTBYET PELICHUE C JaHHBIMHA HauyaJIbHBIMU

YCIOBUSAMH
te 1
= M) =¢
1. Pewmuth ypaBHEHHE:
P+ M- -6 =0
2. Jlns 3apauu
]
2= d¥lax 4 ofE {0} — 1-
HalTHU NPOU3BOIHYIO
axAL E']I
dg =p
3. HaiiTu Bce 1onoXeHus: paBHOBECHSI, HCCIIE0BATh UX HA yCTOWIMBOCTD
R 41
KonTpoabnas padora Ne3
Bapuanum 3
1. Hns 3agaun Komw yka3aTh Kakoi-HHOYb OTPE30K, HA KOTOPOM CYIIECTBYET pEIIeHHE C JaHHBIMU
HavYaJIbHBIMU YCIOBUAMHU
& 1
kF=—, )=z

¥
2. Pewmts ypasHenne: F° —FF=1
3. Jlus 3agayu

=g+ 2x5% h=1+=

HANTH MPOU3BOTHYIO

ki, &)

da L:n

4. HaiiTu Bce MOJIOKEHHS PABHOBECHS, UCCIIEIOBATh X HA YCTONYHUBOCTh
f=tos¥—alnx

© ®I'bOY BO «Ueal ' Y»



MMWHOBPHAYKHN POCCUUN

\’ DeiepaibHOE TOCYIapCTBEHHOE OI0KETHOE 00pa3oBaTeIbHOE
YUpEKICHHE BBICLIET0 00pa3oBaHus

«Yensbunckuii rocynapcreennbiid yausepeute» (PI'BOY BO «Uenl'Yy)

Pabouas mporpamma qucruminHs "nd depeHunansHple ypaBHEHHA" 110 HAPABICHHIO TOATOTOBKH (CHEIHATBHOCTH)
03.03.03 "Pagrodusuka" HampaBiaeHHOCTH (poduiio) TerekoMMyHHKAIMOHHBIC CHCTEMbI M HH()OPMAIIMOHHBIE ctp. 14
texHojoruun ®I'bOY BO «Uenl'V»

KonTpoabnas paGora Ne3
Bapuanm 4

1. st 3anaun Ko ykazath kKakoi-HUOYIb OTPE30K, HA KOTOPOM CYIIECTBYET PEIICHUE C JTaHHBIMU
Ha4YaJIbHBIMHU YCJIIOBUAMU
E7 1
&= e {0} = 7
_— a
2. Pemmrts ypasuenne: ¥ = ¥+ 1} + #
3. Jlus 3amavyu
z
.ﬁ*=;—|—2x‘{} wm)=1-2
HaWTHU MPOU3BOIHYIO
[y 1A E‘}I
dz Ly
4. HaiiTu Bce MOJIOKEHHS PABHOBECHS, HCCIICIOBATH X HA YCTOHYHUBOCTD
=-g"" 4 &~

KonTpoabnas pabora Ne3
Bapuanm 5

1. Hns 3agaun Kommu yka3aTh Kakoi-HHOYb OTPE30K, Ha KOTOPOM CYIIECTBYET pEIIeHUE C JaHHBIMH
HayvaJbHBIMU YCIOBUAMU
3 1
f= i {0} = 3

2. Peumts ypaBHEHUE:

57+ T = AT -+ &)
3. Jlus 3ama4yu

t= a‘ffmrm*fﬁmjﬂ—z%

HAWTH IPOU3BOIHYIO

L a'lil
de =0
4. Haiitu BCC ITOJIOXKCHMU I paBHOBCCI/IH, HCCJICO0BATh UX Ha yCTOﬁqHBOCTL
F=-cosx

KonTpoabnas padora Ne3
Bapuanum 6

1. Hns 3agaun Kommu yka3aTh Kakoi-HUOYb OTPE30K, Ha KOTOPOM CYIIECTBYET pEIIeHHE C JaHHBIMU
HavYaJIbHBIMU YCIOBUAMHU

k=—p  a0)=1

x
2. Pemmrts ypasuenne: ¥F° =1+ F
3. Jnd 3agaun

& = ax + 2x%4, 0= 1+¢°

HaWTH IPOM3BOHYIO

i, E‘]I

e =g

4. HaiiTu Bce MOJIOKEHUs PABHOBECHS, HCCIENOBATH X HA YCTOMYMBOCTH ¥ = =3% + 1

© ®I'bOY BO «Ueal ' Y»



MUMWHOBPHAVYKH POCCHUH

\ denepanbHOE rocyIapcTBEHHOE OI0DKETHOE 00pa30BaTeIbHOe
@ yUpexJIeHHe BbICIIEro 00pa3oBaHus

«Yensbunackuii rocyaapctBeHHbli yausepeutet» (PI'BOY BO «Uenl'Yy»)

Paboyas nmporpamma aucuuminel "AnddepeHnnansable ypaBHEHHUS'" 110 HAIIPABJICHUIO HOATOTOBKH (CIIELMAILHOCTH)
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Pabouas nporpaMMa JHCHUIIMHBI (MOIYJI51) 0100peHa H PEKOMEH/10BaHAa:

[Ipopekrop mo ydeOHOI paboTe yTBepxaeHo 21.02.24 A.A. CanamaroB
YyeHbIM COBETOM (PU3UYECKOTO (paKyIpTeTa

[Iporokon 3acenanust Ne 09 ot 15.02.2024

IIpencenarens YueHOro cosera

¢uznyeckoro ¢gaxyyiprera COIJIaCOBAHO M.A. 3arpebun
3acenannem kadeapbl TEOPUH YIIPABJICHUA U ONITUMU3ALNH

[Iporokon 3acenanust Ne 09 ot 08.02.2024

3aBenytomuii kadenpoi COIJIAaCOBaHO .B. U3mecTbeB

ABTOD (COCTaBUTEID) E.I'. benos

Crpykrypa padodeii nporpaMmMbl cOOTBeTCTBYeT nNpuka3dy pekropa ®I'bOY BO «Yeal'V»
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