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1. HEJIX OCBOEHUMA TUCHUTIINHBI

Heuu : Henb npenogaBanus qucuniuinabl «Anddepenpanbabie ypaBHEHUS» COCTOUT B IPUOOPETEHNH CTYJEHTaMH TEOPETHYECKUX
3HAHMH U IPAKTHYECKUX YMEHUI U HaBBIKOB 10 TeOpuH AU depeHInanbHbIX YPaBHEHHH, HCII0JIb30BAHUN HX JUIS PEIICHUS
MIPUKJIAHBIX 33124 (PU3UKH, MEXaHUKH, BAPHALIMOHHOTO UCYHCIICHHUSI.

Pe3yJ'ILTaTI>I 06y‘-IeHI/I$[ IO JUCHUIIMHE HAIIPABJICHBI Ha JOCTHXXCHUE NHAUKATOPOB, COOTBETCTBYIOIINX KOMIIECTCHIIUN OIIK-1:

OIIK-1.1. O6nagaer 6a30BbIMM 3HAHUSIMY, IIOJIyYEHHBIMU B 001aCTU (PU3UKO-MaTEMAaTHYECKUX U (UIM) €CTECTBEHHBIX HAYK.

OIIK-1.2. JIleMOHCTpHpYET YMEHHUE peniaTh 3aa1a4u, GopMyJIUpyeMble B paMKaxX (U3NKO-MAaTEMATHUECKUX U (HITH) €CTECTBEHHBIX
HayK.

OIIK-1.3. VimMeeT HaBBIKU HCIIOIB30BAHUS OCHOBHBIX IOHATHH, 3aKOHOB (DU3MKO-MaTEMAaTHYECKUX U (MJIN) €CTECTBEHHBIX HAYK JUIS
peuieHus 3a1a4 TpohecCHOHATBHON NeITeTbHOCTH.

2. MECTO JUCHUIIIMHBI B CTPYKTYPE OIIOII

Hukn (pazgen) OITOIT: b1.0.05

2.1 TpeOGoBaHus K MpeIBAPUTEIbLHOI MOATOTOBKE 00y4YaI0IIEerocs:

JIuneitnas anrebpa

MaremMaTuuyecKuii aHaIu3

2.2 JIncuMnJuHbI U MPAKTUKH, JJIs1 KOTOPBIX 0CBOEHHE JAHHOH TUCHUILIMHBI (MOAY 1) HE00X0AUMO KAaK NMpeauiecTBYolIee:

UucneHHsIe METOABI 1 MATEMAaTHICCKOE MOJCIIUPOBAHUC

WnTterpanpHble ypaBHEHHS U BAPHALIMOHHOE HCUHCIICHNE

OnTrka

Paﬂno@mn}ca U DJICKTPOHUKA

TeOpCTI/I‘IeCKaH MCXaHHKa

AToMHas ¢usmKa

Mertobl MaTeMaTHYECKOH pr3nkn

MexaHuKka CIJIOIIHBIX cpena

YucieHHble METO b (l)I/I3I/IKI/I

aﬂeKTpOHI/IHaMI/IKa

KBanToBas Teopus

3. KOMIETEHLMY OB YYAIOIETOCSI, ®°OPMUPYEMBIE B PE3YJIbTATE OCBOEHMS JUC LM TAHBI
(MOJYJIS)

OIIK-1: Cnoco0eH npuMeHsITH 0a30BbIe 3HAHKUS B 00J1acTH GU3NKO-MaTeMaTHYeCKUX M (WJIM) eCTeCTBEHHBIX HAyK B cdepe
cBOei MpodeccuoHAIBLHOI 1esATeJIbHOCTH

3HaTh:

Junst noctmokennst OITK-1.1. npenmer nzydeHus Teopun AudGepeHIHaIBHBIX YPaBHEHHH, €€ TEOPETHIECKYIO U IIPAKTHIECKYIO
COCTAaBJIAIOIINE

YMeTh:

Just noctiokenns OIIK-1.2. pemats 3agaun, OTHOCSAIINECS K OCHOBHBIM THIAM I (hepeHIINaIbHBIX yPAaBHEHUH

Baanernb:

Hust noctmkenus OIIK-1.3. TepMuHoOIOrueil, 0CHOBHbIMU 0003HAUEHUSIMU, IPUEMAMU 1 METOJAMU, IIPHUHATHIMU B TEOPUH
I depeHIaIbHBIX yPaBHEHUI.

B pe3yabTaTe 0cBOEHUS TUCHUIIAHBI 00y YAIOLIUIICH T0KeH

3.1{3naTn:

3.1.1|mpenmer u3ydeHus Teopun qudQepeHInalbHbIX YPaBHEHUH, €€ TEOPETHUECKYIO U MPAKTHYECKYIO COCTABIISIONINE

3.2(Ymerh:
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321

pemaTts 3aa4r, OTHOCAIIUECS K OCHOBHBIM THIIaM ﬂn(i)cbepeHuHaanmx ypaBHeHI/Iﬁ

3.3|Baagers:

33.1

YpaBHEHHUH.

TepMHHOJ’IOFHeﬁ, OCHOBHBIMH 0603H3.‘1I€HI/I$IMI/I7 InpueMaMu U METOJAaMHU, IIPUHATBIMHA B TCOPUU )II/I(i)(bepeHIlI/IaJ'ILHLIX

4. OFbEM JUCIUIIJIMHBI (MOIY.JIsT)

O6wwasn TpyooemMKocTb

33ET

Yacos o yueOHOMY Iutany : 108
B TOM UHCIIC :
ayJMTOpHbIE 3aHATUS : 52

camocTosTeNbHas paboTa : 28,6

Buapr KOHTPOJIST B CEMECTpax:

9K3aMeHHI 3

4acoB Ha KOHTponb : 18
KOHTaKTHas pabora: 61,4
HKP: 9,4
5. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIUHbBI (MOAYJIS)
Kon HaumeHnoBaHue pa3iesioB U TeM /BUA 3aHATHUSI/ Cemectp | YacoB Jlutepatypa
3AHATHS /[ Kvpe
Pazgen 1. O6mas Teopus nuddepeHnaNbHbIX yPABHEHUH H CHCTEM.
1.1 OO6ume noustus /Jlex/ 3 1 JI1.2J12.1 J12.2 J12.3
J12.4712.5 J12.1
30132 33 2435 26
1.2 [Hekoropsle aeMeHTapHbIe METO/IbI HHTETpUpoBaHusl. /JIex/ 3 1 JI1.2J12.1 J12.2 J12.3
J12.4712.5 J12.1
30132 33 2435 26
1.3 YpaBHeHHS ¢ pa3AesAIIUMHCS IepeMeHHbIMU. OTHOPOTHBIC YPAaBHEHHUS 3 4 JIT.1
cBojsiuecst kK Hum. /TIp/
1.4 Jluneiinble ypaBHeHus 1-ro nopsaka. YpaBHeHus beprymnu. Y paBHeHus 3 4 JI.1
Pukkaru. /TIp/
1.5 YpaBHeHus B NoIHLIX AU depenimanax. Muterpupyromuii MHoxuTens. /I1p/ 3 4 JI1.1
1.6 Konrponsnas pabora Nel /TIp/ 8 J1.1
1.7 HexkoTopsie amemeHTapHbBIE METOIBI MHTETPUPOBAHKS YPABHEHHUI TIEPBOTO 6 JIT.1 JI1.2J12.1 J12.2
nopsaaxa. /Cp/ J12.3J12.4 J12.5 J12.1
D132 33 54 35 26
Pa3nen 2. Jlnneiinblie ypaBHeHUS U CHCTEMBI.
2.1 JluneiiHble OTHOPOJHbIE YPAaBHEHHS C IOCTOSIHHBIMU KO3 GUIIUEHTAMU 3 1 JI1.2J12.1 JI12.2 JI2.3
(cimydgaii ipocThix KopHeit). /JIek/ J12.4 J12.5 J12.1
D132 33 34 35 26
22 JluneiiHble OTHOPOJHbIE YPAaBHEHHS C IOCTOSHHBIMH KO3 GHUIIMEHTaMH 3 1 JI1.2J12.1 JI12.2 JI2.3
(ciygaii kpaTHBIX KopHER). /JIex/ J12.4 J12.5 J12.1
D132 33 34 35 26
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23 JlunelHblE HEOAHOPOIHBIE YPABHEHUS C IOCTOSHHBIMU KO3 GHLIUEHTaMU. 3 J1.2J12.1 J12.2 J12.3
KBasumuor4nenst. /JIex/ J12.4 J12.5 J12.1
013233 34 35 26
24 HopmanbHast InHelHas OQHOPOIHAs CUCTEMA C TIOCTOSTHHBIMU 3 J1.2J12.1 J12.2 J12.3
ko3 durmenramu. /Jex/ J12.4 J12.5 J12.1
3013233 2435 26
2.5 HopmanbHasi cucTeMa IMHEHHBIX YPaBHEHHUH C I1€-PEMEHHBIMU 3 J1.2J12.1 J12.2 J12.3
ko3 durmenramu. /Jex/ J12.4 J12.5 J12.1
013233 34 35 26
2.6  |JluneliHble ypaBHEHHUS N- IO MOPsIKaA C IepeMEHHbIMU K03 dunuenTamu. /JIex/ 3 JI1.2J12.1 J12.2 J12.3
J12.4712.5 J12.1
30132 33 2435 26
2.7 JluHelHbIe OTHOPOIHBIC YPABHEHHUS C TIOCTOSHHBIME KO3 QuIineHTamMu. 3 JI11
Ksasumuorounens!. 3anada Komm. /TIp/
2.8 JIuHelHbIe OTHOPOIHBIC CUCTEMBI C MOCTOSIHHBIMU KO3 dunneHTamu. Crydait 3 JI11
JIeHCTBUTENBbHBIX KOpHEH. /TIp/
2.9 JlunelHble OTHOPOJHBIE CUCTEMBI C IIOCTOSHHBIMU K03 punnenramu. Ciydait 3 JI1.1
KOMILJICKCHBIX KopHel. /TIp/
2.10  |JIuHeliHbIC HEOJHOPOIHBIC CUCTEMBI C IOCTOSSHHBIMH KO3 PUITUCHTAMH. 3 JI11
Kpaszumuorounensl. MeroJ Bapuanuy NocTosiHHBIX. /I1p/
2.11  |JIuneliHble HEOAHOPOAHBIE CUCTEMBI C IOCTOSIHHBIMU KO GUIIEHTaMU. 3 JI1.1
Metoa Bapuaruu nocTosHHbIX. /T1p/
2.12  |KoutpoabHas pabota Ne2 /TIp/ JI.1
2.13  |JluHeliHble ypaBHEHHUS C MOCTOSIHHBIMU KO3 dunmeHtamu. /Cp/ JI.1 J11.2J12.1 J12.2
J12.3J12.4 J12.5 J12.1
D132 33 54 35 26
2.14 Hopwmanbhnas nuneiiHast oqHOpOAHAs CUCTEMA C TIOCTOSIHHBIMHU 3 JI1.1 J11.2J12.1 J12.2
ko3 durmentamu. /Cp/ J12.3 J12.4 J12.5 J12.1
D132 33 34 35 26
2.15 |lloka3zarenbHas QpyHKims MaTpuibl. /Cp/ 3 JI1.1J11.2J12.1 J12.2
J12.3J12.4 J12.5 J12.1
D132 33 34 35 26
2.16 |HopmanbHas cucTema JIMHEHHBIX YPaBHEHHI C TEPEMEHHBIMU 3 JIT.1 J11.2J12.1 J12.2
ko3 punmentamu. /Cp/ JI2.3J12.4 J12.5 J12.1
D132 33 34 35 26
2.17  |JluneiiHble ypaBHEHUS N-TO MOPSIKA C IepeMeHHBIMU Koddduruentamu. /Cp/ 3 JI1.1 J11.2J12.1 J12.2

J12.3J12.4 J12.5 JI2.1
0132 33 54 25 56
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Paznen 3. Teopembl 0 HyJISIX pellleHHIi JTUHE{HBIX YPaBHEHUI BTOPOTo
nopsaKa.

3.1 TeopeMsl 0 HYIAX pEIIEHUN JIMHEWHBIX ypaBHEHUI BTOPOTO 3 1 JI1.2J12.1 J12.2 J12.3
/JTex/ J12.4712.5 J12.1
013233 34 35 26
32 TeopeMsl 0 HYJISIX pelICHUN JIMHEHHBIX YpaBHEHHUI BTOpOro nopsijka. /Cp/ 3 0,6 |JI1.1JI1.2J12.1 JI2.2
JI2.3J12.4 J12.1
D132 33 54 35 26
Pa3nen 4. 3agaya Komu.
4.1 Teopema cymiecTBOBaHMS U €AMHCTBEHHOCTH peleHus 3ana4u Komm nis 3 1 JI1.2J12.1 J12.2 J12.3
HOPMAaJIbHO¥ CUCTEMBI JIMHEHHBIX ypaBHeHUH /JIek/ J12.4 J12.5 J12.1
321 352 33 B4 35 D6
4.2 Teopema cymiecTBOBaHMs U €AMHCTBEHHOCTH peleHus 3aaa4u Koy nis 3 1 JI1.2J12.1 J12.2 J12.3
oJlHOTO ypaBHeHwUs. /JIex/ J12.4 J12.5 J12.1
301 32 33 2435 26
4.3 Teopema cymiecTBOBaHMS U €AMHCTBEHHOCTH peleHus 3aaa4u Komm nis 3 1 JI1.2J12.1 J12.2 J12.3
HOpPMaJIbHO# cucTeMbl audhepeHIraibHbIX ypaBHeHHH. /JIek/ J12.4 J12.5 J12.1
30132 33 2435 26
4.4 TeopeMsl CyIIeCTBOBaHMS U €IMHCTBEHHOCTH penreHus 3anaun Komm. /Cp/ 3 4 JIL.1J11.2J12.1 J12.2
J12.3J12.4 J12.5 J12.1
D132 33 34 35 26
Pazgen 5. Henponosxaemble pemeHust
5.1 Henponomkaembie pemienus /JIex/ 3 1 JI1.2J12.1 J12.2 J12.3
J12.4712.5 J12.1
D132 33 54 35 26
5.2 Henponomkaemsie petienus. /Cp/ 3 2 JIL.1JI1.2J12.1 J12.2
J12.3J12.4 J12.5 J12.1
D132 33 54 35 26
Pa3nen 6. ABToHOMHBIE cHCTeMbI, ()a30BbIe MOPTPETHI
6.1 ABTOHOMHBIE cUCTeMbI U (epeHINATBHBIX YPAaBHEHUH U UX (a30-Bble 3 1 JI1.2J12.1 J12.2 JI2.3
npoctpaHcTBa. /JIex/ JI2.4 J12.5 J12.1
D132 33 34 35 26
6.2 ®da30Bast MIOCKOCTH JINHEHHOW OTHOPOAHOM CHCTEMBI BTOPOTO MOPSIKA C 3 1 JI1.2J12.1 JI2.2 J12.3

MOCTOSIHHBIMH KO3 durpenTamu. /JIex/

J12.4J12.5J12.1
0132 33 54 55 26
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6.3 Koncepsarusnsle cuctemsl. /Cp/ 3 4 JI1.1J11.2J12.1 J12.2
J12.3J12.4 J12.5 J12.1
0132333435 26

Pa3nen 7. Teopus ycroiiunBocTu.

7.1 Teopus ycroitunocty. OcHOBHbIE HOHATHUSL. /JIex/ 3 1 J1.2J12.1 J12.2 J12.3
J12.4 J12.1
D102 0335435 56

7.2 Teopus ycroituusocru. /Cp/ 3 4 JI1.1 J11.2J12.1 J12.2
J12.3 J12.4 J12.5 J12.1
01092033 543556

Paznean 8. ypaBHeHI{lﬂ B YaCTHBIX MPOU3BOAHBIX

8.1 VYpaBHEHHUS C YaCTHBIMH MTPOU3BOJHBIMH TIEpBOTO TOpsiaka /JIek/ 3 2 JI1.2J12.1 JI2.2 J12.3
J12.4J12.5J12.1
D132 33 54 35 26

8.2 VYpaBHEHHUS C YACTHBIMH MTPOU3BOTHBIMHU TIepBOTO Mopsika. /Cp/ 3 2 JIT.1JI1.2J12.1 J12.2
J12.3J12.4 J12.5 J12.1
D132 33 54 35 26

Paznen 9. Dx3amen

9.1 /OKk3amMeH/ 3 18

Pa3znen 10. Mnas xoHTakTHAs1 paboTa

10.1 |MuxuBHOoyanpHas KOHCYIbTALMS, TEKYIINH KOHTpoab /TKP/ 3 9,4 JI1.1 J11.2J12.2
J12.3]12.5 J12.1
2154

6. POHJ1 OHEHOYHBIX CPEJICTB

6.1. IlepeueHb BUIOB OLEHOYHBIX CPEACTB

HOMaHIHSISI KOHTPOJIbHaA pa60Ta. I/IH,HI/IBI/I,HyaJ'IBHHe KOHCYJIbTAIlUM I10 UTOraM. I/IHL[I/IBI/IZIyaHBHHe U IrpyHNIiOBbIC KOHCYJIbTAIIUU 110
HUTOTaM KaXXJ10Tro paszaeiia.

6.2. TunoBbie KOHTPOJIbHBIE 32JaHNS M MHbIE MaTepHAJIbI VISl TEKYLIelH aTTecTaluu

CM. IPUJIOKECHHUEC

6.3. TunoBbie KOHTPOJBbHbIC BONIPOCHI U 3aJaHUA JIsA l'lpOMe)RyTO‘IHOﬁ aTrrecraluu

1. Onpesienenus ypaBHeHHUs B TOJHBIX quddhepeHInatax 1 HHTErpUPYIOLIero MHOKHUTENS. TeopeMa o0 peleHnd ypaBHEHHUS B TTOJTHBIX
muddepennumanax. Ciencr-pue. Teopema 00 HHTETPUPYIOIIEM MHOKHUTEIIE.

2. OmpeneneHus JIMHEHHOTO OJHOPOIHOTO M HEOTHOPOJHOTO AU depeHInanb-HOro ypaBHeH!s IepBoro mopsiaka. Teopema o
pelIeHHH JINHEWHOTO HEOAHOPOTHOTO TU(PEepeHIIMAILHOTO YpaBHEHHS IEPBOTO MOPSIKA.

3. Onpenenenuie ypasaenus bepuymnnu. Meron pemenus ypasHenus: bepuymu. Teopema cymiecTBOBaHHUS U €JUHCTBEHHOCTH
pelIeHrs. OIHOPOJAHOTO YPAaBHEHHUS.

4. Onpenenenue ypaBHEHUS C pa3/eNAIOUIMMUCS NTepeMeHHbIMU. Teopema CyIecTBOBaHUS U €IMHCTBEHHOCTH PELIEHUS YPaBHEHHUS C
Ppa3AeIsIOIUMUCS TIEPEMEHHBIMHU.

5. OnpeneneHne JHHEHHO 3aBHCUMBIX/He3aBUCUMBIX GyHKIuiA. Onpenemurens Bporckoro. Teopema o JTHHEHHO# 3aBUCHMOCTH
GbyHKIMH.

6. OnpesienieHne TMHEHHO 3aBHCUMBIX/He3aBUCUMBIX QyHKImA. Onpenenurens BpoHckoro. Teopema o TMHEHHOH HE3aBUCHMOCTH
GbyHKIMH.

7. OnpesienieHne TMHEHHOTO OTHOPOIHOTO MU (GEPEHIHATFHOTO YPAaBHEHU S -0 CTETICHH C IIOCTOSIHHBIMU K03 huieHTamu.
Onpenenenue GpyHIaMEHTAIBHOW CHCTEMBI PEILICHUH. XapaKTepUCTHYECKUH MHOTOWIEH. TeopeMa 00 00111eM peleH!H JIMHEHHOTO
OITHOPOJHOTO AU PEepEeHINATEHOTO YPaBHEHUS C MOCTOSHHBIMU KO3()(UIUESHTaMU B CITydae
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IIPOCTBIX KOPHEH.

8. Onpenenenue TMHEHHOTO OTHOPOAHOTO N depeHIINaTLHOTO YpaBHEHHUS N-0i CTETICHH C TIOCTOSHHBIMU KO3 QUIIMEHTAMHU.
Omnpenenenue GpyHAaMEHTaIbHON CUCTEMBI pelleHu. XapakTepucTuueckuil MHorowieH. Jlemma o cmenieHuu (hopMyaupoBKa).
Jlemma o kpaTHBIX KOpHsX (popmynupoBka). Teopema 06 00IIeM PELICHUH JTHHEHHOTO OJHOPOTHOTO TU(PEepeHIINAIBLHOTO
YPaBHEHUS € IIOCTOSHHBIMU KO3 UIMEeHTaMU B Cilydae KpaTHBIX KOPHEH.

9. JIuneiinsle quddepeHIanbHbIe YpaBHEHHS N-T0 IOPsAAKA C HOCTOSIHHBIMU Kodddurnuenramu. GyHaMeHTanbHas CUCTEMA
peleHuii 1 od1ee perieHre. XapakTepucTHUSCKHi MHOTOWIeH. Teopema 00 001eM pelieHuH JIMHEHHOTo TU(GepeHIINaIbHOTO
YPaBHEHUS N-TO MOPSJIKA C IOCTOSHHBIMU KO3 dUIMEeHTaMU B clIydae IPOCThIX KOpHEH.

10. Juneiinbie nuddepeHnanbHble YpaBHEHUS N-TO MOPsAAKA ¢ TOCTOSHHBIMU K03 duimenTamu. OyHaaMeHTalbHAS CHCTEMA
peuenuii. XapakTepucTuueckuit MHorounaeH. @opmyia cmenienus. Jlemma o kpaTHbIX KopHX. OOliee pelleHre JMHEHHOro
nuddepeHIInaTB HOrO YpaBHEHHS N-TO TOPS/IKa C TIOCTOSHHBIMH KO3()(QHUIIHEHTaMU B ClTydae KPaTHBIX KOPHEH.

11. Jluneiinble HeoqHOpPOAHBIE TU(depeHnanbHble YpaBHEHHS C HOCTOSHHBIMU KoddduienTamu. KBasumuorounensl. Teopema o
BHJIC YaCTHOT'O pEIIEHHs B Cllydae KBa3UMHOT'OUJICHOB.

12. Jluneitnble cucteMbl Tu(depeHnnanbHbIX ypaBHEHNH ¢ IOCTOSHHBIMU K03 duLueHTaMu. XapaKTepUCTUUECKUI MHOTOWIEH.
Teopema o Buze pemieHus B ciiydae MPOCTHIX KOPHEH.

13. Jluneiinble cucteMbl TuddepeHnnanbHbIX ypaBHEHNH ¢ IOCTOSHHBIMU K03 duLneHTaMu. XapakTepUCTUUECKUN MHOTOUJIEH.
Teopema 0 BHIE pelIeHus B O0IIEM CIIydae.

14. Jluneitnbple cucteMbl TuddepeHnnanbHbIX ypaBHEHNH ¢ IepeMeHHbBIMU Kod(-dunuentamMu. Teopema cylecTBOBaHUS U
€IMHCTBEHHOCTH perieHus 3axaun Komm.

15. JInneiinsle cucteMsl quddepeHnnanbHbIX YpaBHEHUH ¢ IepeMeHHbIMU Ko3¢-(urmentamu. OyHJaMeHTalIbHasl CHCTEMa PELIEHUH.
Ormpenenurens Bporckoro.

16. Jluneiinble cucteMbl TuddepeHnnaIbHbIX ypaBHEeHUH ¢ TepeMeHHbIMU Kod(d-¢punuentamu. Jlnnelinsle auddepeHnyansHbie
YpaBHEHHS N-TO TOPsIKa ¢ IepeMeH-HbIMU Kodddunrentamu. ®opmyna JlnyBuiis.

17. Jluneiinble cucteMbl TuddepeHnnanbHpIX ypaBHEHUH ¢ nepeMeHHbIMU Ko3d-¢punuentamu. Jlunelinsle auddepeHnyanpHbie
YpaBHEHHS N-TO TOPsIKa ¢ IepeMeH-HbIMA Kodddurmentamu. MeTo Bapuanny MOCTOSHHBIX.

18. Jluneitnble nuddepeHnnanbHble ypaBHEHUS N-T0 MOPsIKa ¢ IepeMEHHbIMU K03 hUneHTaMy. DKBUBAJICHTHOCTh YPaBHEHUS U
cucteMsl AU hepeHIaIbHbIX YPaBHECHHN C TEPEMEHHBIMU K03 QUITHSHTaAMU.

19. Teopema o HexonedmomeMmcs pemenun. Teopema IITypma.

20. Teopema cpaBuenus. Teopema Kuesepa.

21. TeopeMa cyliecTBOBaHUs pelleHus 3agaun Kol 1 0JHOro ypaBHEHHS.

22. Teopema 0 eMMHCTBEHHOCTH perreHus 3aaaun Kommu amst ogHoro ypaBHeHus. Hepasenctso ['ponyosia.

23. Jlomansle Ditnepa. MeTo nocaea0BaTeIbHBIX TPUOIMKEHHH.

24. Teopema CyIIeCTBOBaHMS U €ANHCTBEHHOCTH pelieHus 3a1aui Ko i HOpMallbHOM cucTeMbl Au( GepeHIHaNTbHBIX YPaBHEH .
25. YcroituuBocTs pentenus no JlsmyHoy. JloctarouHoe ycioBue yCTOMYMBOCTH JJIsl TMHEHHOM OHOPOAHOM CUCTEMBI C
MOCTOSIHHBIMH KO3 PHITHCHTAMH.

26. Teopema JIsnyHoBa 06 ycroituuBoctu. Teopema JIsmyHoBa 00 aCHMOTOTHYE-CKOH YCTOHYHUBOCTH.

27. YpaBHEHHUS ¢ YACTHBIMU IIPOU3BOJHBIMU IIEPBOro nopsiaka. Teopema 06 oO1ieM pelieHnn JIMHEHHOTO ypaBHEHHS.

6.4. Kputepun oneHuBaHus

DOopMBI KOHTPOJIIS:

- TEKYLIHH KOHTPOJIb OCYLIECTBIISIETCS MyTEM PETYJISPHOTO PELICHUS 3a/1a4 Ha MPAKTUYECKUX 3aHATHAX U O0CYKICHHUS TOMALTHUX
3aJIaHNM;

- IPOMEKYTOYHBII KOHTPOJIb OCYILIECTBISIETCS B JOpPME MPOBEPOUHBIX KOH-TPOJIBHBIX padoT;

- HTOTOBBIA KOHTPOJIb OCYIIECTRISACTCS B (hOpME MHCHMEHHOTO 9K3aMeHa B KOHIIE KaXKIOr0 CeMecTpa.

Habpannas cymma 6aimioB (% BBITOJTHEHHBIX 3aaanuil) (Max— 100):

-HeynosnersopurensHo Menee 40

-Y nonerBopurenbao 40-60

-Xopomro 61-79

-Ormmyno 80-100

HToroBelii 3k3aMeH: TIPOBOAUTCS B IPUCYTCTBHH MPETIOAaBATENs M NPEATIOaracT

peleHyre 3a/1a4 ¥ pa3BepHYTHIN, TOJIHBIN OTBET Ha TEOPETUUECKHE BOIIPOCHL. BOIIpock! cocTaBisoTes ¢ yuéToM MaTepuaa,
MPOIIEHHOTO KaK Ha JICKIMOHHBIX 3aHATHAX, TAK U HA MPAKTUUYECKUX 3aHATHAX. BpeMs, OTBOMMOE Ha BBHINOJIHEHHE UTOTOBOM
pabotel, 120 MUHYT.

Hrorosas orieHka BeICTaBIIsAeTCA N0 OambHO# cucteme. CymMmmupyroTcs (¢ Becamu) Oaibl, MOJyYEHHBIE 32 KOHTPOJIbHBIE paboTs (10
MaKCHUMYM 3a KaXyl0 KOHTPOJIbHYIO paboTy), 6aibsl, nosydeHHsle Ha sk3amene (50 makcumym). Beca MoryT ObITh onpenesieHsl
CIeYIOUIMM 00pa3oM: AJisi KOHTPOJIBHBIX paboT Bec coctapiser 0,4, ans sx3amena Bec — 0,5.

[MoxyueHHBIE CTYACHTAMH OAJUTB CYMMHUPYIOTCS U niepeBoAsiTcs B 10-0anpHyIo MIKaly, HTOroBas OlIeHKa BBICTaBIsieTcs 1o 10
-0anbpHOM IIKaJe, UCXOAS U3 MOJTYYSHHON CyMMBI 0ajlIoB:

© ®I'BOY BO «Henl'V»




MHMNHOBPHAYKU POCCUN
\1} denepanbHOE rOCyIapCTBEHHOE OI0JUKETHOE 00pa30BaTeIbHOS
@ Y4pEXKACHUE BbICIIET0 00pa3oBaHus

«Yenabunckuii rocynapctBeHnubii yausepeuret» (PI'bOY BO «Henl'Vy»)

Pabouas nporpamma nucuumussl "{uddepennuansapie ypaBHEHHUS " 10 HAPABJICHUIO TOATOTOBKH (CIENUAIEHOCTH)

03.03.02 "duszuka" HanpasienHocTd (npodmio) OynnamenrtansHas pusuka PI'bOY BO «Henl'Vy» ctp. 9

Ot 0 10 3 6aI0B — «HEYJOBIETBOPUTEILHOY
Ot 4 110 5 6aJIOB — «yJOBJICTBOPUTEIHHO
Ot 6 10 7 6aI0B — «XOPOIIO»

Ot 8 10 10 6aJI0B — OTIAMIHOY.

7. YHEBHO-METOAUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIIMHBI (MOJXY JIsT)

7.1. Pexomengyemas JinTepaTypa

7.1.1. OcHOBHAs1 TUTePATypa

ABTOpBI, COCTaBUTEIH 3arnaBue W3znarensctBo, ron| Pecypc
JI1.1 |®Oununnos A. ©. C6opHuK 3a1a4 110 quddepeHuaIbHbIM YpaBHEHUAM WxeBck :
Perynsipnas u
XaoTUuecKas
nuHamuka, 2000
JI1.2 |bubuxos IO. H. OO0muii Kypc 0OBIKHOBEHHBIX AU((epeHInaNbHbIX YpaBHEHHH: Jlenunrpap :
yuebHoe mocobue W3narenbcTBO
JII'y, 1981
7.1.2. JlonoaHuTeIbHAS JIUTEPATYPa
ABTODEI, COCTaBUTEIHN 3ariaBue MznarensctBo, ron| Pecypc
JI2.1 |Kamke D. CripaBoOYHHK 10 OOBIKHOBEHHBIM JuddepeHinanbHpM ypaBHeHusaM: [Mocksa : Hayka, 9BC
CIPaBOYHUK 1971
(https://biblioclub.ru/index.php?page=book&id=454586)
JI2.2 |®ununmos A. ©. Beenenue B Teopuo quddepeHInanbHbIX ypaBHeHui: yueOHuK 1t [MockBa: [Jlenans,
BY30B 2015]
JI2.3 |Apnonsa B. W. OObIkHOBeHHBIe U depeHInanbpEble ypaBHeHU: yueOHoe nocobue [Mocksa : Hayka,
JUTS BYy30B 1984
JI2.4 |ITontpsarun JI. C. OObIkHOBeHHBIe T depeHnanbHble ypaBHEHH: yIeOHUK JUls Mocksa : Hayxka,
BY30B 1970
7.1.3. MeTtoauueckne pa3paboTKu
ABTOpBI, COCTaBUTEIH 3arsnaBue WznarensctBo, ron| Pecypc
JI3.1 |9nbcrommin JubdepennmanbHple ypaBHEHUS: YIeOHHUK ISl yHUBEPCUTETOB M.: KomKHura,
2006
JI3.2 |TuxonoB A. H., HMuddepenimanbapie ypaBHEHUS: YISOHHK IS CTYICHTOB BY30B Mocksa: Hayxka,
Bacuieesa A. b., 1985
CaemHukoB A. T

7.2. Ilepeyens pecypcoB HHGOPMAIHOHHO-TEJIEKOMMYHHKAIINOHHOM ceTH ""UHTepHeT"

Ol

eLIBRARY.RU [DnexrponHslii pecypce] : anekrponHas 6ubauoreka / Hayu. anexrpoH. 6-ka. — Mocksa, 1999 — . — URL:
http://elibrary.ru/defaultx.asp (nara obpamenus: 27.08.2018). — 5I3. pyc., anri.

92

Math-Net.Ru [DnexkrpoHHblii pecypc] : obmepoccuiickuil Maremarndeckuii mopran / Mare-mMaTuueckuil HH-T UM. B. A.
CrexiioBa PAH. — Mockaa, [6. r.]. - URL: http://www.mathnet.ru/,cBo001HbI# (1ata ooparenus: 27.08.2018).

33

Moodle [DnekTpoHHBIH pecypc]: cucteMa yrpasieHus o0yueHueM : [0a3a nanubix] / Yenso. roc. yH-T. — YensOunck, [0.1.]. —
Joctyn u3 cetn YenI'Y iy, mocie perucTpaiiy U3 CeTH yYH-Ta, U3 J1r0001 TOUKH, UMetoliel goctyn B uHTepHeT. — URL:
http://moodle.uio.csu.ru/login/index.php (nara ob6pamenus: 27.08.2018).

24

Znanium.com [DIeKTpoHHBIH pecypc] : anekTpoHHO-O0nbmoteuHas cucrema (9BC) / Hayd-Ho- U3naTenbekuii HeHTp
NHO®PA-M. — Mocksa, 2002 — . — URL: http://znanium.com/(nata o6pamienus: 27.08.2018).

95

Jlanb [DnekTpoHHbIH pecypc] : a1aekTpoHHO-O0nbmoTeuHast cucrema (ObC) / U3narenscto Jlank. — Cank- [TetepOypr, 2010 —
.— JlocTyn K MOJHBIM TEKCTaM C JII000T0 KOMITBIOTepa, nociie peructpanuy u3 cetd Yenl'Y. — URL: http://e.lanbook.com/ (naTa
obpamienus: 27.08.2018).

26

YHuBepcureTckas OHOMMOTEeKa OHIIaliH [ DNEKTPOHHBIN pecypc] : AIeKTpoHHO-0rbmoTeyHas cucrema (O6C) / OO0
Hupexrmenuallabnummar. — Mocksa, 2001 — . — JIoc-Tyn K MOJHBIM TEKCTaM C 0000 KOMITBIOTEPA, ITOCIIE PETUCTPALIUH U3
cetn Yenl'Y — URL: http://biblioclub.ru/ (nata obpamenus: 27.08.2018).
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7.3 Ilepeuenb MHGPOPMALIMOHHBIX TEXHOJIOTHA

7.3.1 IIporpaMmmHoOe oGecnieyeHue

LMS Moodle

MS Office365

Adobe Connect Acrobat

Adobe Reader

7.3.2 IlpodeccronabHbIe 0a3bl JAHHBIX U HHPOPMALHOHHO-CIPABOYHbIE CHCTEMbI

1. DnexTpoHHBIH KaTajor HayuHoi Oubnuotexku Uenl'Y [DnekTponHslii pecypce] : 6a3a ganHbIX / Yensb. roc. yH-T. — UenssOunck, 1992

2. eLIBRARY.RU : Hayunas snexTponHas Oubinoreka : caiiT. — Mocksa, 2000 — . — URL: https://elibrary.ru (naTa oOpamienus:
09.01.2019). — Pexxum mocTyma: Aiist 3aperucTpup. MOJIb30BaTeNel. — TEeKCT : 3JeKTPOHHBIH.

3. Mathematical Reviews (MR) : pedeparuBHas 6a3a nanubix / American Mathematical Society. — URL:
http://www.ams.org/mathscinet/ (nara oopamenus: 09.01.2019). — SI3. pyc., anri. — Pexxum noctyna: st 3aperucTpup. noJib30Barenei
Yenl'V. — TekcT : 3MeKTPOHHBIH.

8. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHbBI (MOYJIST)

1. JlekunonHast ayquropus Ha 20 MECT ¢ BO3MOXKHOCTBIO IEMOHCTPALIUH JIEKTPOHHBIX IPE3CHTAINN IPU YPOBHE OCBELICHNS,
JOCTaTOUHOM JUISl pabOTHI ¢ KOHCTIEKTOM.

2. YyebHas ayauropus Ha 20 MeCT ¢ JOCKOH JUIS IPAaKTHYECKUX 3aHATHH U CAMOCTOSITENbHOI paboThI.

OcBOeHHE AUCUUIUINHBI HHBAJIAAAMH U JHLAMH C OTPAHHICHHBIMH BO3MOYKHOCTSIMH 3/I0POBbSI OCYIIECTBIISIETCS C HCIIOIb30BAHIEM
cpencTB 00y4eHus OOIIEro U CrielHaJIbHOTO Ha3HAUYCHHUS:

JIEKIMOHHAS ayTUTOPHS — MYJIBTHMEINIHHOe 000pyH0oBaHHe, MOOMIBHBIN paaloKIace (U1 CTYACHTOB ¢ HApyHISHHSIMH CITyXa);
WCTOYHUKH NMUTAHUS ISl UHAUBUAYAIBHBIX TEXHUYECKHX CPEJICTB;

ydeOHast ayTUTOpHs I IPaKTUUECKUX 3aHATUH (CeMUHApOB) — MyJIbTUMEIUIHOE 000pyI0BaHKE, MOOUIBHBII pajguokIace (i
CTYJCHTOB C HAPYIICHUAMH CIIyXa);

yueOHas ayAUTOPHS Il CAMOCTOSITEIIbHON paboThl — CTaHAAPTHBIC paboune

MecTa ¢ epCOHATBLHBIMI KOMITBIOTEpaMH; pabodyee MECTO ¢ IePCOHaIbHBIM KOMITBIOTEPOM, C IPOrPaMMOi 9KPaHHOTO JIOCTYIIA,
MIPOrPaMMOii PKPaHHOTO YBEJIIMYCHUS U OpaiijIeBCKUM JUCILIEEM ISl CTYICHTOB C HAPYLICHUSIMH 3PEHHUSI.

B kaxnoii ayauropuu, rae 00y4aroTcs HHBAJIHMIBI U JIUIA C OTPAHUYCHHBIMH

BO3MOXHOCTSAMHU 3J0POBbs, JOJIPKHO OBITH NpeayCMOTPEHO COOTBETCTBYIOIICC KOJIMICCTBO MECT IJIsA o6y'1a10u114xcsl C YyU4€TOM
OI‘paHI/I‘IeHI/Iﬁ UX 3J0pOBbA.

B y4eOHbIe aymuTopHn TOJKEH OBITh 0OecTieueH OecTIpensITCTBEHHBIA JOCTYI Uil 00yJaroMUXcsl HHBAIMIOB H 00YYAIOIIUXCS C
OTpaHUYCHHBIMH BO3MOKHOCTSIMH 3JI0POBBSI.

Bce yka3aHHOe B HACTOsIICH pabodeii mporpaMMe TUCLIMILIMHBI METOMYECKOE M TEXHHYECKOe o0ecIieyeHre y4eOHOoro nporiecca st
WHBATHIIOB U JII[ C OTPAHHYCHHBIME BO3MOKHOCTSIMH 3/I0POBbSI IIPEAOCTABISIETCS PernoHainsHbIM ya4eOHO- HAYIHBIM LIEHTPOM
WHKJII03UBHOTO 00pa3zoBanus Yenl'VY.

J1s obecriedeHns TeMaTHIECKOH HILIFOCTPAINH 3aHATHIT JICKIHOHHOTO THIIA B 00pa30BaTeIbHOM MPOIIecce HCIONIB3YIOTCS IIU(POBBIE
0o0pazoBaTeIbHbIE PECYPCHI (MYIbTUMEANNHHbIE IPE3EHTALNN), PA3IUYHbIE (HOPMBI HATIIAHOCTH (TpaduKy, TaOIULBI, CXEMBI U T.1).
JU1s IpoBeieHNs 3aHATHIA JTEKIIMOHHOTO THITA UCHONB3YETCs TIEPEHOCHOE M/MITH CTallHOHApHOE MYIbTHMEIHHHOE 000pyIOBaHHE
(9kpaH, HOYTOYK, IPOEKTOP, KOJIOHKH) B ayAUTOpUsX 1-ro kopmyca Uenl'V.

9. METOANYECKHUE YKA3AHUA AJI1 OBYYAIOIIUXCSA IO OCBOEHHIO JUCHUIIJIMHBI (MO1Y JIsSA)

W3ydenne kaxaoi TeMbl clIeyeT HauuHATh ¢ MPOPAOOTKH COOTBETCTBYIOIIETO TEOPETUIECKOTO MaTepHana B ydeOHUKaX WIH
UCIIOJIb30BaTh COOCTBEHHBIH KOHCIEKT JIEKIUI TaHHON JUCUUILIMHBL. J{7151 yCBOEHHS TEOPETUUECKOrO MaTepHala TakKe HyXKHO
pa3o06path mpeanaraeMple B IEKIMOHHOM Kypce IpUMepsl. TONBKO 3aTeM cleyeT 3aKpenuTh pa3o0paHHbIil MaTeprall H3ydaeMon
TeMbI CaMOCTOSATEIbHBIM PELICHHEM IIPEAIaracMbIX JOMAIIHUX 3alaHHM.

CamocrosTenbHas padoTa Haf 3a1auaMH Kypca MOXKeT, KpOMe OCHOBHOT'O MCTOYHHUKA, IIPOBOJMTCS MO 3agayHrkaM . He crour
npeHeOperaTs U CIpaBOYHOM JINTEPaTYpoil . Y CIeHOe HallCaHUe IPOMEXKYTOUHbIX KOHTPOJIBHBIX pa00T BO3MOXKHO TOJIBKO IPH
BHUMATEJIbHOM, BCECTOPOHHEM M KAUECTBEHHOM M3YUCHUH TeM IPAKTUYECKUX 3aHATHH, MPEIIeCTBYIOIIX JaHHOH padoTe U
0OBSBJIECHHBIX [IPEIIOAABATEIEM.

HeobxoxuMo TIaTensHoO U J00POCOBECTHO U3YUYNTh OCHOBHYIO U JIONIOJHUTENBHYIO JIUTEPATypy, UCTIOIb30BATh JIEKTPOHHEIE
pecypcsl. AKTHBHAs U JOOPOCOBECTHAsA, CUCTEMAaTUYECKasl paboTa B TE€UEHHUE CEMECTPa, IIPOSIBICHUE
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WHHULMAATUBHI HA JIEKIMOHHBIX U MPAKTUYECKUX 3aHATHSX, IOCTOSHHOE BBHIIIOJIHEHUE JOMAITHUX, KOHTPOJIBHBIX U CAMOCTOSITEIBHBIX
paboT ABIIAIOTCS HEOOXOAUMBIM YCIIOBHEM JOCTATOYHOT'O OBJIAJAEHHS MAaTepHAIOM y4eOHOM AUCUUIUIMHEL U YCIIEITHOTO TPOXO0XKICHHUS
HUTOTOBOM aTTECTALUH 0 AUCUUILIHHE.

B ciydae npuMeHeHUs IpU 00yUSHUH AUCIUIUIUHBL 3JIEKTPOHHOTO 00Yy4YEeHUs, AUCTaHIIUOHHBIX 00pa30BaTeIbHbIX TEXHOJIOI Ui
oOmmenne 00yJaromuXcs U MPenoaaBaTeNs OCYIIECTBIIETCS B PEKIME PEanbHOTO BpeMeHH (OHJIaifH-TeKuy (BeOUHAphI), YaTHl,
BUJ1€0-KOH(EPEHIIUY U JIP.) WIU OTI0XKEHHOI0 BpEMEHH (cucTeMa AucTaHuoHHOro ooyuenus Moodle, MSOffice365, dopymsl,
SJIEKTPOHHAS [TOYTa U JIp.).

ITpu 0Oy4yeHuu Ul ¢ OrpaHUIEHHBIMU BO3MOXKHOCTSIMU 3/I0POBbS JIEKTPOHHOE 00yUEeHUE, TUCTaHIIMOHHbIE 00pa30BaTe/IbHbIE
TEXHOJIOTHH TIPEeIyCMaTPUBAIOT BO3MOXKHOCTD IpHeMa-niepeadl MHGOpMAaIK B JOCTYIHBIX I HUX (hopMax.

Peanu3anyst AUCHUILIMHEL C IPUMEHEHUEM 3JIEKTPOHHOI0 00ydeHUs, TUCTAaHIMOHHBIX 00pa30BaTeNbHbIX TeXHOIOTUi (nanee — 20,
JOT) ocymiectBnsiercss Ha OCHOBaHUH «I10JI0KEHHS O peaTr3allii OCHOBHBIX M JJOTIOJHHUTEIBHBIX 00pa30BaTeIbHBIX POTPaMM C
IIPUMEHEHUEM 3JIEKTPOHHOI0 00y4eHHs U AUCTaHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOIUH B (helepalbHOM I'OCyJapCTBEHHOM
O10/)KEeTHOM 00pa30BaTEeIHLHOM YUPEKICHUH BBICILETO 00pa3oBaHus «UenssOMHCKUI roCyaapCcTBEHHBIH yHUBEpCUTET», «IlomoxeHus
0 HOpPSJKE 3aueTa 00yJaroUIMMUCS 10 OCHOBHBIM IIPO(eCCHOHAIBHBIM 00pa30BaTe/IbHBIM IIPOrpaMMaM BBICIIETO 00pPa30BaHus B
OI'BOY BO «Yenl'Y» pe3ynbTaToB OCBOCHHUS B OpPraHU3AIMSX, OCYIIECTBISIONIUX 00pa30BaTEIbHYIO JESTEIBHOCTD, YUCOHBIX
IIPEAMETOB, KYPCOB, TUCIUILUINH (MOAYyJIeH), IPAKTUK, JOTIOJHUTEIbHBIX 00pa30BaTeIbHbIX IPOrPaMM» HOCPEICTBOM HIEKTPOHHON
nHdopmaonHo-o6paszoBarensHoi cpeasl PI'BOY BO «Henl V». B uckitountenbHbIx ciydasx (Gopc-Makop U T.11.) IpU
peanu3zanuu 00pa3oBaresibHON AeaTenbHOCTH ¢ puMeHeHreM D0, JIOT MoryT npuMeHsATh KOMIIOHEHTHBI, HE BXOAIINE B IEPEYCHb
JIEKTPOHHON MH(POPMAILIMOHHO- 00pa30BaTEIbHON CPEIbL.

10. CHIEIIMAJIBHBIE YCJIOBUSI OCBOEHUS JUCHUIIIMHBI OBYYAIOINIUMUCSH C HTHBAJIMJHOCTBIO N
OI'PAHUYEHHBIMHU BO3MOKHOCTSAMMU 3/10POBbsIL

OcBoeHNe AUCIUITIIMHBI HHBAJIHIAMH U JIMIIAMH C OTPaHMYCHHBIMH BO3MOKHOCTSIMH 370POBBSI OCYIIECTBIIACTCS C UCIOIb30BaHUEM
CIHELHATIbHBIX TEXHUYECKUX CPEICTB U roJI0 HHGOPMALMOHHBIX TEXHOIOTUM, IpelocTaBIgeMbIX PecypCHBIM yueOHO-METOANYECKUM
LEHTPOM 110 00yIEHHIO HHBAMIOB U JIUI] C OTPAaHUYSHHBIMH BO3MOKHOCTSIMH 310poBbs Yenl'Y 1o 3ampocy oOydaromerocs.

1. Mo6uibHbBIE CrIelUaNbHble TEXHUUECKHE CPEICTBA JUIsl JIUL| ¢ HapyHIEHUAMH 3pEHUS: IOPTATHUBHBII KOMIIBIOTEP C BBOJIOM/BBIBOJIOM
uipudTom Bpaiins ¢ cuntesaropom peun «ElBraile-W14J G2»; HoyTOyKH ¢ iporpaMMHo#i akpaHHoro noctyna NVDA; anekTpoHHbIe
YBEIMYUTENH I YAAJIEHHOTO IPOCMOTPA; BUICOYBEINUUTENN IOPTATUBHBIE; TU(IIOILIEEP; HU(POBBIE AUKTO(DOHBL.

2. MoOuibHBIE CrelaNibHble TEXHUYECKHE CPEACTBa JUISA JIMI[ C HApYIICHUSIMH CIIyXa: CHCTeMa CBOOOJHOTO 3BYKOBOTO TIOJISI CO
BCTPOEHHOH coBMecTUMOCThI0 ¢ FM-ycTpoiictBamu; paauokiaccsl «CoHer-PCM» ¢ mepenaTyukoM, 3ayIIHBIM HHIYKTOPOM MU
WHIYKIUOHHOW TeTiel; cucreMa MHGOpMaMoOHHas sl ciadocibimamux nepeHocHas «Mctok» A2 co BCTPOSHHBIM ILTEEPOM —
3BYKOBBIM HH(OPMATOPOM; JOKYMEHT-KaMepa; IporpaMMHUpyeMbIe CIIyXOBbIE alNapaThl HHAUBUAYAILHOTO I10Jb30BaHHUS.

3. AccuctuBHble MH()OPMAIIMOHHBIE TEXHOJOTHH: INPOTrpaMMHOE oOecHedeHHe SKPaHHOro NOocTyma ¢ cuHTe3oM peun NVDA;
IIPOrpaMMBbl SKPAaHHOTO YBEJIMYEHUs; IPOrpaMMbl PEUEBOr0 CUHTE3a JUIsl KOMIIBIOTEPOB M HOYTOYKOB; IIPOrPaMMBbI PEUEBOTO CHHTE3a
JUIl MOOUJIBHBIX YCTPOWCTB; SKpaHHAas KJIaBUATypa; SKpaHHas JIyTia.

IMpu HeoOxomuMocTH Ul OOYHAIOIIMXCS C HapyIICHWAMH 3pEHHS Ha padouynMx MecTax IJIsl NPOBEJICHUS NPAKTUYECKUX HIH
ab0paTOPHBIX 3aHATHH YCTaHABIMBAETCS CIIELHANIbHOE NPOTpaMMHOE obecredeHue (mporpamMma pedeBodl HaBuramu NVDA,
peueBble CUHTE3aTOPbI, SKPAHHBIE JIYIIBI).

B yueOHble ayanTopum oOecreumBaeTCs OECTPEISTCTBEHHBI IOCTYN M OOyJalomMXCsl HHBAJIHIOB M OOyYalOMIHXCS C
OrpaHUYEHHBIMH BO3MOXKHOCTAMH 3[0pOBbi. B kaxnol ayguropuu, rae oOydaloTcs HHBaIUAbl M JIMLA C OIPAaHUYEHHBIMH
BO3MOXHOCTSIMU 3/10pOBbsI, IPEAYCMaTPUBAETCA COOTBETCTBYIOIIEE KOJMUECTBO MECT Ul OOYYAIOLIMXCS ¢ y4eTOM HapyLIeHHH HX
3]I0POBBS.

J11st 0cBOGHHMS NUCLIUIUTMHBI MHBAJIMIAM H JINI[AM C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMH 37I0POBbS IIPEI0CTABIAETCS TOCTYII K EYaTHBIM
HCTOYHMKAM, UMEIOLIMMCSI B Hay4HOH 6ubanoTexe Yenl'V, ¢ MOMOIIbIO CHEHATbHBIX TEXHHYECKUX CPEICTB; JOCTYII K DJIEKTPOHHBIM
WCTOYHHMKAM, TMPEACTaBICHHBIM B (OpMe OJICKTPOHHOTO JOKyMeHTa B (QoHae HaydHol OuOmuotekn YenlV winm
JICKTPOHHO-OMOIMOTEUHBIX CHUCTEMAaX, C MOMOINBIO CIEIMANbHBIX TEXHUYECKHX M IPOTPaMMHBIX CpeAcTB (pabodee MecTo s
He3psYero Mojb30BaTeNss ¢ HPOrpaMMHBIM O0OECIeYeHHeM SKpaHHOro JjocTymna ¢ cuHTe3oM peun NVDA, pabouee mecTo ¢
KOMITBIOTEPHBIM POJUIEPOM U KiaBuatypoit Clevy ¢ GONbIIMME KHOTIKAMH U C Pa3AeIIIOIIeH KITaBUIIH HAKIIAIKON ).
YueOHO-MeToANYECKHE MaTepHaibl Ul 00YYaroNMXCs U3 YHUCIa MHBAIUAOB U JIUI ¢ OTPAaHWYEHHBIMH BO3MOXHOCTSIMU 3I0POBbS
MPEIOCTABISIIOTCS B JOpMax, alaliTHPOBAHHBIX K OTPAHUYSHHUSM UX 3I0POBbS U BOCTIPHUATHS HH(POPMAIIUK:

Jlnist unt ¢ HapyIIeHUsIMU 3pEHUS:
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- B IIeYaTHOH (popMe yBEITMYEHHEIM MIPHPTOM,

- B popMe INEKTPOHHOTO TOKYMEHTa,

- B popme ayauodaiina,

- B ieyaTHO# hopme mpudTom Bpaiins.

JUIst UL ¢ HApYIICHUSIMY CITyXa!

- B IIe4aTHOM (opme,

- B ()opMe INEKTPOHHOTO TOKYMEHTA.

JUIs UL ¢ HapyIICHUSIME ONIOPHO-JIBUTATEJIBHOTO allapara:

- B IeyaTHO# (opme,

- B (hopMe 3IIEKTPOHHOTO JOKYMEHTa,

- B hopme ayauodaiina.

JIaHHBIHA TIepeueHb MOXKET OBITh KOHKPETH3HPOBAH B 3aBUCHMOCTH OT KOHTHHTCHTA 00yJaIOIIHXCSL.

Jnst ’HBaMIOB U JIUII C OTPAaHHYEHHBIMU BO3MOYKHOCTSIMH 3JI0POBBSI OCBOSHHE JUCLHUIUINHBI MOKET OBITh YaCTHYHO WITH ITOJTHOCTBIO
OCYLIECTBIIEHO C UCIIOIb30BaHUEM AUCTAaHIIMOHHBIX 00pa3oBaTenbHbIX TexHoIorui (Moodle, Adobe Connect Pro u np.).

B ocBoeHMH NUCHUIUIMHBI WHBAJIUAAMH H JUIAMH C OTPaHUYSHHBIMH BO3MOXKHOCTSIMH 37I0POBbSI UCIIONB3YEeTCSl WHINBHAYaIbHAS
pabota. ITon MHIUBUIYyanbHOH paboTOM moapasymeBaeTcs JABE (OPMBI B3aMMOJACHCTBHS C IPErojaBaTeNieM: WHIUBUIyalIbHAs
yuebHas paboTa (KOHCYJbTAIUK), T.C. JOMOJHUTEIFHOE pa3bsCHEHHE yIeOHOTO MaTepualia U yriyOJIeHHOe M3y4YeHHe MaTepHaia ¢
TeMH OOYYAIOIIVMUCS, KOTOPHIE B OTOM 3aMHTEPCCOBAHBl, M HWHAMBHAyalbHas BOCIMTATENbHas pabora. VIHIMBHUIyalbHBIC
KOHCYJIbTalli¥ HAIIPABJICHbI Ha MHAWBUIYaIN3alHI0 00yJIeHNs i YCTaHOBIEHHIO BOCTIUTATEIHHOTO KOHTAKTa MEXIY MPEIoaBaTesieM
1 00y4JarOIIMMCS] HHBATHIOM MIIH 00yYaIONIMMCS C OTPaHHYCHHBIMU BO3MOXKHOCTSIMHU 3JI0POBBSL.

[Tpu npoBeeHNN IPOLIE Ty P OLICHUBAHUS PE3YIETATOB 00YUESHHUSI HHBAHIOB H JIHI[ C OTPAaHUIEHHBIMHI BO3MOXXHOCTSIMHU 37J0POBBS IO
JIMCIHUIUIMHE OOECICYNBACTCS BBHIIONHEHHUE CICAYIONIUX JONOJHHUTEIBHBIX TPeOOBaHMII B 3aBUCHMOCTH OT HHAMBHAYAIBHBIX
0COOEHHOCTEH, 00yUYaroIINUXCS:

a) MHCTPYKIMA IO HOPSIKY IIPOBEICHUS NMPOLEIYPHl OLCHUBAHMS MPEJOCTABISACTCS B AOCTYIHOM (opme (YCTHO, B MHCEMEHHON
(dopme, B muceMeHHON Gopme mprdTom bpaiisist, yCTHO ¢ HCTIONIB30BAaHUEM YCIIYT CYpAOIEPEBOIIHNKA);

0) mocrymHas (opma NpeIOCTABICHHUSA 3aJaHHHl OLCHOYHBIX CPEACTB (B IeYaTHOH (opme, B meyaTHOH (opMe YBEIHYCHHBIM
mpudTom, B nedatHot popme mpudrom bpaiiis, B hopme 3IEKTPOHHOTO TOKYMEHTA, 33/IaHHsI 324U THIBAIOTCS] aCCUCTEHTOM, 3aIaHHs
HPEOCTaBISIOTCS C HCIIOJIb30BaHUEM CYPIONICPEBOA);

B) mocTynHas (opMa MperocTaBlIeHHs OTBETOB Ha 3a1aHus (MMHICBMEHHO Ha Oymare, HaOOp OTBETOB Ha KOMITBIOTEpPE, IIMCHMEHHO
mpudrom Bpaiins, ¢ ucronp30BaHUEM YCIYT aCCUCTEHTA, YCTHO).

[pu npoBexeHHH MpOLENYPHl OLICHUBAHUS PE3YAbTATOB OOYUYEHHST MHBAMIOB H JIHI C OTPaHMYEHHBIMH BO3MOKHOCTSMHE 30POBbS
npeayCcMaTpruBacTCsa UCIIOJIB30BAHNEC TEXHUYECKUX CPEACTB, HCO6XOI[I/IM])IX UM B CBA3U C UX UHANBUAYaAJIbHBIMU OCO6€HHOCT$IMI/I. Ot
CpeAcTBa MOTYT OBITh IpefocTaBieHbl Yenl'yY nim MOTYT HCIIONTB30BaThCsl COOCTBEHHbBIE TEXHHUECKHE CpeIcTBa. [Ipr HEOOXOAUMOCTH
HWHBaJIMAaM U JinaM € OTpaHUYC€HHBIMH BO3MOKHOCTAMU 3J0POBbA IIPEAOCTABJIACTCS AOMOJIHUTEIBHOC BPpEMS U1 TIOAT'OTOBKU OTBETA
Ha 33JaHus, IPOLIeAypa OLICHUBAHHMS PE3YIbTaTOB O0YUSHHMS 10 IUCIUIUTMHE MOKET IIPOBOJUTHCS B HECKOJIBKO ITAIOB.

[IpoBenenne mpoueaypsl OLCHUBAHUS PE3yJIbTATOB OOYYSHHS WHBAIWAOB M JIMI C OTPAHWYECHHBIMH BO3MOXXHOCTSIMH 3OPOBbBS
AOIIYCKACTCs C UCIIOJIb30BAHUEM NUCTAHIIUOHHBIX 06pasoBaTeJ1be1x TEXHOJIOTUH.
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1.1. TunoBble KOHTPOJIbHBIE 32JAHUS WJIN HHbIE MATEPHAJIbI

[Tpumeps! 3aga4 aas TpoMexyTodyHOTO KOHTpois (KoHTposbHbIE paboTHI

Ne 1-3)
KonTposasaas palora Ne 1 HosTpounaaa palora Ne 1
= Bapuaim 1 Hapuasnm 5
1.y'=§—i: pil) =1 Loy =g+ VT 115 plll=1
2 2. 37 =tz +0P).
e et y+2
¥ r+y—1 3 oy +pztgr 4+ 1) =secx.
3 (z+pp=1, p-1)=0 4 ¢ —zy=—y'".
4 m+y=hzr+1 5. yoosTdr 4 sine dy — cos 2z dr, y{%}:l.
Rl e Tl = O 6y—(3r y+2? 1L
6 ooy — P+ 1= (z+ 1)(” + 1)
KoaTpoasaaa paforas Ne 1 HKoaTpoahaasa palora Ne 1
Bapushm 2 Bapuatmm §
L zy = yeoslnZ, p1)=1. 1. 2%y = yiz + ).
_, 2. (1 —zy)dr + 2y — x)dy = 0.
2 ay+ 25
T Ty 3 yrhrty=2Inzx
B i 41— -zy=m, pl0)=0,5
4 Zopy =325 —pt + 3%, w(l) =0 5-Y=U+ﬁ—r_:‘;. §(12) = —11.
5 dr+ (& — r)dy = 0. - v+
6. BF:m_lm. G.y’—ytgz+y2ma:r=ﬂ.
KounTpoasaasa pafora Ne 1 HosTponnHaa pafora Ne 1
Bapuiatim 5 Hapiassn T
l-u’=%. Loy=y2—3"+p w(1)=0
2 (y+ /Fodr =xdy, p(1)=0 2 dmysy’m%=y‘m§—:r.
i
Ao+ y=e—=. 3 s“%:ﬂw—:’., s{—1)=1.
4 — 2 g =dy.
5] s 4 oy —pr =1
¥
5 Jdr+(y' + Inz)dy =0. 5 {sinT + e¥)dr + condy = 0.
6 ¥z + (zy — 1)dy = 0, y(%)q. 6. ¥ =sin(y — 7).
KosTposasaas palora Ne 1 HosTpoasaaa palora Ne 1
Bapuatmm 4§ Hapuatan &
l-ﬂ'ﬂ’=y+rmﬂ’§. L y—x' =2z + o)
=l _ e _fxty+2 5
2 2y =3 -9, pi-1)=1 2-#—(W)-
i (Zr+ly+y=r B
v B . g
4 Tydr + rdy = dr. 3. sintds = [mm E”]‘“'
5 oyrine + 3y =/ IGyne. 4 3y +r=r+1, pl)=-1
® e ) g =
6y =tgi2r4y) -2, y{?—;:}=% 5 (14 3 sing)dr — setppdy = 00

6w —dy-H=0



KosTponeuaa pafiora N: 2
Bapuaimm 1

. TToCTpoeTE IHEEREOE O EOIH0E TRde P AR e

FPAEHEHHS © [OCTOHHHEIME  HoHIIHeHTREME  |BE-
Moo Goaes HHOKOTD [ODEIKA), HMEHMISS JAHHLIE
HACTHLIE DEMOCHHA: ) = TE<, Iy = Te—T

PommTe. THHeAHOS HEIHOPIHGE YPAEHEHHES © HEOIH-
POTHOCTER B EHE KEEIHMHAOTOIIEEA:

sy +Ep=e" e

PemmT:. MTHHEAHOS BeNIHGPOIROE ¥ PAEHEHNE, HCI0IL-
IFl METO, BRDHATHA TOCTOSHENA:

Y+ Ay +dy = =Inz

Pemums. ARCANY R OAHCPOIHY K CHCTEMY T = 4 T

0 1 0
A=|—4 1 o},
2 1 2

HafTh 3KcnoHeETy OT MATpHIE A = (? ;)

Apgg=2

=}

KouTponeuaa pafiora N: 2
Bapuwmim 2
Tl TR T STHEeEOE GIHOpTHOE ITadedeepaH AR e
FPEERHEHHE © NOCTOHHHREIME - HoachdimpenTamMn  (Boa-

Moo Goaes HHAKOTD [ODEIKA), HMEHMISS JANHLIE
HACTHLIE pEOGHRA: i = T oos2r, o = £ 5inlr.

PommTe. THHeAHOS HEIHOPIHGE YPAEHEHHES © HEOIH-
POIHGCTER B EHE KEEIHMHAOTOIIEEA.

¥+ 2" — 3y’ = (Br + 6)e".

PemmTe. MTHHEAH0S BeyIHOPOIRGE ¥ PAEHEHNE, HCIOIL-
IFl METO, BRDHATHA TOCTOSHENA:

1
"+dy= i
Vit

PomuT. AHHERANYE OAHCPOIHY K cHCToMy § = A T

2 § —15
A=|1 1 8], Age=-1

1 2 -6

Hafmh 3KcnoHeATy OT MATPpHIE A = (_31 :)

&%

Honrpounknas pabora Ne 2
Bapuawm ¥

. INocTpowTs AnEERBEDE QIHOPOARE guddcepesmamLioe

FPERHSHHEE © [IOCTEHHLIME Eosfubanperrasmy  [Boo-
MOaHT Gones HMIHOMD [EOPSAKR), MMEMIes TAHHLE
ACTHRG DENISHES: §; = T2e%, Ijg = Te5.

. PoieThL AHHERHGE HEOARODOAHGE ¥ PAREEHRE C© HEGITHO-

POHOCTEEY B BHAPR KHATHMEHOSIISHIAT

'Y — Bly = 2a—=

. PoIINTL AMHEREGE HEOAHODOIEOE ¥ DRRHEHHES, HCIOER-

3¥H METH] BEAPABIHE [I0CTOHHEON:

e’
V-wiis =g

. Poinwre JraHefEy 50 OIEOpOIHY B cHCTeMy = A 1

8 G -2
A=|18 12 3], Maga=-3

12 -9 -6

1 4
. HafiTH 3HCIIOHEHTY OF METHITL _.4=(1 _2).

Hoarponenas pabGora Ne 2
Baopuawm 4

. IocTporTs. AnpcARoe oIEopoIEee qudcepesmpuaLioe
FPABHSHRE ¢ [BOCTEHHLIMH EosfebHiperrasmu  [Boo-
MOBHY GO08e HAZHOD [OPSOER), AMEIee TAHHLIE
YRCTHILIE DEMAHRS: 1 = - cosdr, go = 1.

. PoineTs AMHERHGE HEOAHODOAHOE ¥RARHEHRE © HEgH-
POHOCTEREY B BHAR KEAZHMHMOSISIAT

¥’ — 5y + Gy = 13sin 3.

. PolneThL AMHEREGE HEONHODMEOE ¥ DRRHGHHES, HCI0R-
3¥H METH] BEAPHBITHN [OCTOHHEON:
=

1+e¥="

V-3t =

. Peinwrs mueefuy 0 IHOPOIHY 0 cAcTeMy $ = A T

i1 6 -15
A=11 3 -5, Maz=1

1 2 -4

. Haf'TH 3HCIIOHERTY OT MET[HILE _.4.=(_41 :1%)



KonTtposnnas padora Ne3
Bapuanm 1

1. I[J'Iﬂ 3agadu Kommm YKa3aTb KaKOﬁ-HH6yI[I: OTPC30K, Ha KOTOPOM CYHICCTBYCT PCHICHUC C JaHHBIMU
Ha4YaJIbHBIMU YCJIOBUAMU

i=—, (=1
- (0)
2. PemuTh ypaBHEHUE:

3. Jlng 3amaun
) £
i=svlnx + xt, x(0) = 1_F
2
HalTU IPOU3BOIHYIO
dx(t, E‘]l
ds lL—=p
4. Haiitu Bce TONOXKCHHS PABHOBECHS, HCCIICIOBATh UX HA YCTOWYUBOCTh
F=4x*-2x

KonTtpoasnas padora Ne3
Bapuanm 2

1. Hns 3amaun Komm ykaszaTe KakoW-HHOYAb OTPE30K, Ha KOTOPOM CYIIECTBYET pPEHICHHE C TaHHBIMU
HayYaJIbHBIMHU YCIIOBHAMU
G td 1
= x(0) = e
2. Pewmuth ypaBHEHUE:
P+ —N-x =0
3. Jus 3amaam

zf2:3
i=c¥Inx+ o/Ex(0)=1-
\ 3
HalTU OPOU3BOIHYIO
dx(t, )
de L:n

4. HaiiT BCe TIOJIOKCHUS PABHOBECHSI, HCCIICIOBATh UX HA YCTOWIHUBOCTh
T=-e*+1

KonTtpoannas padora Ne3
Bapuanm 3

1. Hns 3amaun Komm ykas3aTe KakoW-HHOYAb OTPE30K, Ha KOTOPOM CYLIECTBYET pEIICHHE C JaHHBIMU

Ha4YaJIbHbBIMU YCJIOBUAMU
]

t 1
.i'=—,._, x(0)=—=
A © 8

2. Pewmuth ypaBHEHUE:! yt-9*¥=1
3. Jlng 3ajauu
I =+ 2x%, x(0=1+¢
HalTU OpOU3BOIHYIO
dx(t, £)
de L:n
4. HaiiTu Bce MONIOKEHUs] paBHOBECHSI, UCCIEA0BATh UX HA YCTOMYHMBOCTh
Y¥=cosx—sinx




KonTtposnnas padora Ne3
Bapuanm 4

1. I[J'Iﬂ 3agadu Kommmu YKa3aTb KaKOﬁ-HH6yI[I: OTPC30K, Ha KOTOPOM CYHICCTBYCET PCHICHUC C JaHHBIMU

HaYaJbHBIMU YCIOBUAMU
. t7 1
I=—, x(0) = 7

2. Pewmuth ypaBHEHUE:!
v=&+ 17+ 73
3. Jlng 3amadn
. £ -
:c=E—§—2:::‘J_“I x(0)=1-¢
HaWTU IIPOU3BOIHYIO
dx(t. E}l
de =0
4. HaifTu Bce TIONOKEHHUS PABHOBECHS, HCCIIEIOBATh UX HA YCTOMYHUBOCTD
= —g™¥ § g¥

1

KonTtpoannas padora Ne3
Bapuanum 5
1. Jns 3amaun Komm ykazaTh KakoW-HHOYAb OTPE30K, Ha KOTOPOM CYIIECTBYET pEIIeHHWE C JaHHBIMHU

Ha4YaJIbHBIMU YCJIOBUAMU

; t 1
X—F, X{n]—g

2. Pewmuth ypaBHEHUE:

Ei 4+ 77 = x(F + x)
3. Jus 3amaam

- 5 {0z
. H1 - 3 = P
F=s¥Vlnfx+x Vi x(0)=1- |—
§ 25
HalTU OPOU3BOIHYIO
dx(t, E}l
de =0

4. HaiiTu Bce MOIOKEHUs] paBHOBECHSI, UCCIEA0BATh UX Ha YCTOMYHMBOCTh
X=-cosx

KonTtpoannas padora Ne3
Bapuanum 6

1. Hns 3amaun Komm ykas3aTe KakoW-HHOYAb OTPE30K, Ha KOTOPOM CYLIECTBYET pEIICHHE C JaHHBIMU

Ha4YaJIbHBIMU YCJIOBUAMU
3

=0

i=—, x0)=1

-

b

2. PewmuTh ypaBHEHUE:
fE=147
3. Jlng 3amauu
i =ex+ 2x%t, x(0)=1+¢£°
HalTU OPOU3BOIHYIO
dx(t, £)
de L:n
4. Haiitu Bce TOJNOXEHHs  pPaBHOBECHS, HCCIENOBaTb HUX  Ha yCTOfI‘{HBOCTLi: =-3"+1



3amaum K 3K3aMeHy 1o Kypey «duddepeHiuanbubie ypaBHEHUS», 3 CEMECTp

buner 1.
coe Wi
. © x ¥
2(y + 2)3
g i et i AL P Y
2. - x+y-—-1)3
3 xy +y=lnx+1
y -2y +y= o
iF=—-3x+vy
) sy 4
'I"T —_—— x 'L:" —
5. k& A
buner 2.
. v
| XY=y ccrsln;
2.
3. ¥V +ycosx =sin2x
4. v+ 4y +4y=elnx
i=2x—vy
5 | =2y —x —5e"sint
buner 3.
. 2—4y—6x
1. % mmeppeR
2. W+ drx =xdy
3. xy +2y=e™
4. v'"+2v" -3y = (8x + 6)e*
%=y +tanft—1
5. i =-x +tant
buner 4.
1. Xy =x3-y3+y,y@)=0
2.
s 2t 3
e S o
dt
4. v -5v + 6y =13sin3x
k=2y—x
at
V=4yv —3x +—
5 r+1
buner 5.

'|.‘:|'

XV =¥ Fx cns’;



—

(2x+ 1)y +y=x

33X

y -3y +2y=—-—
J R, 1 e

i=2x-—-y—z
y=x-y

f=3x -y -2z

}.' oy _*x'}." — 2(x + }'}')

-G

- L
sintds = ({-t sin* 2 + S)dt

¥V —B1ly =27e
i=3x-—2y
= 2x — v+ 15e'+t

x=}:rl — }r(x .l_}:r]
(1-x%y)dx + x*(y —x)dy =0

3. yvxlax+y=2hx

1
sin® x

v+ 4y =

=y
= —4x + 4v
z=—2x+y+2z

xv +v=lhx+1

x}:rl = }:r + x= +}r=’}:rl:1] — 1

3x%yty =y x +y%)
v+ 2y -3y =x%e”

¥=x—2y + 2z
V=x+4y-2z
z=x+5y—3z

xy = }-‘{1 + lui)

. 2EEY
Fo= x_—zyJ}'[l] =0

(v:-2x)dx + (2xy —sinv)dv =10

buier 6.

buner 7.

buier 8.

buner 9.



e

v -4y +8y=e* §sin2x

2
I=—4 -2y 4+ ——
R

3

i = 6x + 3y —
¥ 3 et — 1

Buier 10.

xy dx = (x* - y*)dy

1._;-‘—2x? s
¥ _x+23-"}[1}_n

—3x*+1)dx + (x + Iny)dy = 0
X

T PP F=_—
Y -2y y=—

i=—-3x+2v+2z
V=-3x—y+z
Z=-x+2y

buner 12.

xy cosy + siny = sin®y

XV +xiyay=y

) 01
_;-'" -2y =E—2]uf€-x]

V=—3x—Vy+z

i=—-3x+2yv+2z
¥
I=-x+2y

buner 13.

¥y 4 ytanx = e¥cosx

(2 +y) =27y

y" + 6y + 9y = 36xe3*
= Er
X=-x—%+ E

F=2x+2y+ ——
> Yt err

buner 14.

gdx + (1 +InG))dy=0,x>0,y>0

x+1
:X.':
{i=2x+_v—z

I

¥ —:}‘I —

YV=—x+=Z
z=x+y



Buner 15.

1. ¥y cosx+y(l+y)sinx =0

3. ) -ye =0
4. V' -4y + 4y = 32xe™
X = 4x — 8y 4+ tan4t

V=4x—4y

buner 16.
1. d—x—2v)dx— 2{1 +x+2vidv=0
2 g 2)

4+ 2x

W

y4+2v+rv=(x+ zj(lnx +%)



03.03.02 ®usuka, HanpPaBJeHHOCTL (Mpopuiab) «PDyHaamMeHTaNbHasA (usukay,
PII/JI mo nucuunimnne «/Auddepenunanbupie ypaBHeHus», 2023 rox nadbopa, ouHnast
¢dopma o0yuenus

[IpopexTop no yuebHoit pabote yTrBepxaeHo 24.04.2023  B.E. ®enopos

VYueHbIM coBEeTOM (pu3ndeckoro axyapbTeTa

IIporokoi 3acenanus Ne 09 ot 20.04.2023

[Ipencenarens YueHnoro cosera

¢busnueckoro akynbprera COIJJaCOBaHO M.A. 3arpebun

3acenanueM kadeapbl TeOpUH YIIPABJIEHUS U ONITUMHU3ALUHT

IIporoxon 3acenanus Ne 11 ot 07.04.2023

3aBeyronuii kadenpoit COrJIaCOBaHO N.B. U3mecTheB

ABTOD (COCTaBUTEIID) E.I. benos
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