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1. IEJIM OCBOEHMUS AU CITUILIJIMHBI

LICJ'II/I . HeJ'IL npernoaaBaHusA JUCHHUIIIMHBL «I[I/I(b(bepeHL[I/IaHLHLIC YpaBHCHUD» COCTOUT B HpI/IO6peTeHI/II/I CTYACHTAMH TCOPECTHUCCKUX
3HaHUN U MPAKTUYCCKUX yMeHI/Iﬁ 1 HaBBIKOB I10 TCOPUUN Z[I/I(b(i)epeHI_II/IaJ'IBHI)IX ypaBHeHHﬁ, HCIIOJIb30BaHNU UX UISI PCILICHUS
NPUKJIIaJHBIX 3a1a4 (1)I/I3I/IKI/I, MCXaHUKH, BApHUAITUOHHOI'O UCUNCJICHUS.

PCSyJ'ILTaTLI O6y‘{eHI/I$I 10 JUCHUIIIMHE HAalIPaBJICHBI HA JOCTUXKCHUEC NHAUKATOPOB, COOTBECTCTBYIOIIUX KOMIICTCHIINHN VK-1:

VK-1.1. BEIIOJTHSAET IOKMCK I/IH(bOpMaI_II/II/I, OonpeAciIaCT KPpUTCPHUU CUCTEMHOI'O aHaIM3a IMMOCTABJICHHBIX 3a/1a4;

YK-1.2. I/Icnom)sye'r KpI/ITI/I‘{eCKI/Iﬁ aHaJIn3, CUCTEMATU3alluio U 0606HICHI/IG I/IH(i)OpMaIII/II/I JUISL pCIICHUA TOCTABJICHHBIX 3a1a4.

2. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OIIOII

IMuxn (paznen) OIIOIL: b1.B.02.03

2.1 TpeGoBaHus K NpeABAPUTEILHON MOATOTOBKe 00y4al01Lerocs:

Jluneiinas anre6pa

MateMaTHYeCKUH aHaJIu3

2.2 JIlucuMniInHbI ¥ IPAKTHKH, [IJIS KOTOPBIX OCBOEHHE JAHHOI THCIMIIJIMHBI (MOYJIs1) HE00X0ANMO KAaK NMpeAlIecTByIoIee:

duzuka

Teopernueckas puzuka

DJIeKTpOHHUKA

DUBUKO-XUMHUYECKHE OCHOBBI HAHOTEXHOJIOTUH

MaTepnaHOBezleHne HaHOMAaTCpHUaJIOB U HAHOCUCTEM

3. KOMIIETEHIIUY OBYYAIOIETOCSI, ®°OPMUPYEMBIE B PE3YJIbTATE OCBOEHUS JUCIATLIMHEI
(MOJYJIST)

YK-1: CriocoGeH ocyniecTBJIsITh MOUCK, KPpUTHYECKHIT aHAJIN3 U CHHTe3 HHPOPMalMK, NPUMEHSTh CHCTEMHBII MOIX0/ 1A
peleHns MoCTABJIEHHBIX 32124

3HaTh:

st noctmkenns YK-1.1.:

3HATh PEAMET U3YUCHHUS TEOPHH AU GEePEHIINATBHBIX YPAaBHEHHIA;

st noctmkenns YK-1.2.:

3HATh U3BECTHBIC MATEMATHYECKHIE MOJIEITH, TIPUMEHSIEMbIE /TS PEIICHHS 3a1a4 B 00JIACTH TCOPUH AU PePEHIMATHBIX YPaBHEHHH.

YMmeThb:

st moctmokenns YK-1.1.:

YMETb PeIaTh 3a1a91, OTHOCSIINECS K OCHOBHBIM THIAM I (hepeHIMATbHBIX YPaBHEHHIA;

st moctmkenns YK-1.2.:

YMETb IMPUMEHSITh MATEMATHUECKHAE MOJICIH VISl PEIICHHS PUKJIaTHBIX 3a/1a4 C HCIOIb30BAHUEM TEOPHH OOBIKHOBEHHBIX
nuddepeHIInanbHbIX YPABHCHUIA.

Baagern:

st moctmkenns YK-1.1.:

BJIaJIETh TEPMHUHOIIOTHEHN, OCHOBHBIMH 0003HAYEHHUSAMH, TIPHHATHIME B TEOPHH AU PEPEHIMATHBIX YPAaBHEHHN U €€ TPII0KEHUSX;
st moctmkenns YK-1.2.:

BJIaJIETh MPUEMaMH M METOJaMH, TIPHHATHIMH B TEOPUH AU (HepeHITMATBHBIX YPABHEHHUM U €€ TIPHITOKECHUSIX.

B pe3yabTare 0CBOCHUS TUCHUIIJIMHBI 06yqamnmﬁc91 AOJIXKCH

3.1|3uaTn:

3.1.1|3HaTh IIpeaMeT U3ydeHUs TeopruH Au(epeHINATBHBIX ypaBHEHHII;

3.1.2|3HaTh U3BECTHBIE MaTEMaTHYECKHE MOJIEIH, IPUMEHIEMbIE JUTS PEIISHHS 3a]a4 B 00JIACTH TEOPHU
i hepeHIanbHBIX YpaBHEHUH.
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3.2

YMmers:

321

YMers pemats npocreiimme auddepeHpansape ypaBHEH!s, IPUMCHSITH METObI HOHWKSHUS TTOPsIIKa; UCCIEI0BATh
3agady Komm. Haxomurs oco0Oble perieHus ypaBHEHHS [EPBOro MOPsIKa, He Pa3pelieHHOr0 OTHOCUTEIBEHO
IIPOM3BOTHOMN; PeIIaTh JIMHEHHbIE YPAaBHEHHS H CHCTEMBI C IIOCTOSIHHBIME K03 (hHUIHeHTaM1, IPUMEHSTh MAaTPUYHYIO
9KCIOHEHTY K PEIICHUIO CHCTEM JIMHEHHBIX YPaBHEHHH C TOCTOSIHHEIMH KO3()(DHIIEeHTaMH; CTPOUTH (ha30BEIe
HOPTPETHI TMHEHHBIX aBTOHOMHBIX CUCTEM BTOPOr'o IOPsAKA, HAXOAUTh IPOU3BOIHYIO 110 IIapaMeTpy U Ha4aIbHOMY
YCIIOBHIO, HCCIIE0BATh YCTOHYHBOCTE PELICHUS CHCTEMBI TU(depeHInaNbHbIX YPaBHCHHH.

3.3

Baagern:

331

VMeTh OmbIT UCITOIb30BaHUS JIOTHUYECKOIO MBIIIJICHUA, METOJOB 10KAa3aTCJIIbCTB MaTEMaTHYCCKUX yTBep)KZ[eHPIﬁ;
HUMCETh HAaBbIKU PCIICHUA U UCCIICAOBAHUA I[I/I(b(bepeHI_[I/IaIII)HI)IX ypaBHeHI/Iﬁ 1 CUCTEM B MAaTCMaTHYCCKUX U (1)I/I3I/I“I€CKI/IX
NPUIOXKCHUAX, BIaJICTh YMCHHUEM ITOJIB30BATHCA HCO6XOI[PIMOI>II nHTepaTypoﬁ.

4. OBbEM JUCLUILIUHBI (MOY.JIS)

O6Lwasn TpyooeMKoCTb 33ET
Yacos o yueOHOMY Tutany : 108 Bunpl koHTpONst B cemecTpax:
B TOM YHCIIE :
ayIUTOPHBIC 3aHITUS : 52 JK3aMEHBI 3
camocTosTelabHas pabora : 28,6
9acoB Ha KOHTpOIb : 18
KOHTaKTHas pabora: 61,4
UKP: 9,4
5. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHBI (MOLYJIS)
Kon HaumeHoBaHMe pa3iesioB U TeM /BU/L 3aHATHS/ Cemectp | Yaco Jluteparypa
i 3AHSATHUS /[ Kvne
Pa3nen 1. O6mas teopus tuddepeHIHATbHBIX YPABHEHHIA H CHCTEM.
1.1 O6uue noustus /JIex/ 3 1 JI.1 J11.2 J11.3J12.1
J12.2 J12.3]13.1

01 52 93 54 35 26

1.2 Hexoropble 311eMeHTapHbIe METOABI MHTErpupoBaHus. /JIek/ 3 1 JIL.1 J11.2 J11.3J12.1

J12.2 J12.3]13.1
01 52 93 54 35 26

1.3 YpaBHeHuUs ¢ pa3AesIIOIUMECS iepeMeHHbIMH. OTHOPOIHBIC YPABHEHHUS U 3 3 JI.1 J11.2 J11.3J12.1
cBogsiecs K HuM. /TIp/ JI2.2 J12.3J13.1

14 Jluneitnbie ypaBHeHus 1-ro nopsaka. YpasHenust bepaymnu. Y paBHeHus 3 5 JI.1 J11.2 J11.3J12.1
Pukkaru. /TIp/ JI2.2 J12.3]13.1

1.5 VYpaBuenus B nonHbix quddepennuanax. Materpupyronmii MHOKUTENb. /TIp/ 3 5 JIL.1 J11.2 J11.3J12.1
J12.2 12.3]713.1

1.6 Konrtponbshas padora Nel /TIp/ 3 2 JIL.1 J11.2 J11.3J12.1
J12.2 12.3]713.1

1.7 Hexotopsle a1eMeHTapHble METO/bl HUHTETPUPOBAHUS YPABHEHUH IIEPBOTO 3 1 JI1.1 J11.2 J11.3J12.1
nopsinka. /Cp/ J12.2 J12.3J13.1

0130233343536

Pa3ne 2. JInHeiinble ypaBHEeHMsI U CHCTEMbI.
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2.1 JInHe#HbIe OMHOPOHBIC YPABHEHHS C IIOCTOSHHBIMH KO3 (hHIIIEeHTaMI 3 1 JI1.1J11.2 J11.3J12.1
(cimyyaii mpocThix KopHER ). /JIex/ J12.2 J12.3J13.1

31 52 93 54 55 36

2.2 JInHe#HbIe OMHOPOHBIC YPABHEHHMS C IIOCTOSHHBIMH KO3 (hHIIIeHTaMI 3 1 JI1.1J11.2 J11.3J12.1
(cimyyaii kpaTHBIX KOpHeN). /JIex/ J12.2 J12.3J13.1

31 52 53 54 55 36

2.3 JInHe#HbIe HEOTHOPOIHBIC YPABHEHHS C ITOCTOSIHHEIME K03 hUmeHTamu. 3 1 JI1.1J11.2 J11.3J12.1
KBazumuoruienst. /JIex/ JI2.2 J12.3]13.1

31 52 53 54 55 36

2.4 HopmanbHast TuHeHas 0MHOPOJHAS CUCTEMA C TOCTOSIHHBIMU 3 1 JI1.1 JI1.2 J11.3J12.1
koddduienTamu. /JIex/ J12.2 J12.3]13.1

31 52 93 54 55 36

25 HopmanbHas cucrema JTMHEHHBIX YpaBHEHUH ¢ Ie-peMEeHHbIMU 3 1 JI1.1 JI1.2 JI1.3J12.1
koddduientamu. /JIex/ J12.2 J12.3]13.1

31 52 D3 54 55 36

2.6 JluHeitHbIe ypaBHEHHsI N- IO MOPs/IKA C IepeMeHHbIMH K03 duinenTamu. /Jlex/ 3 1 JI.1J11.2 J11.3J12.1
J12.2 J12.3]13.1

31 52 D3 54 55 36

2.7 JIuHeitHbIe OTHOPOAHBIC YPABHEHUSI C IOCTOSTHHBIMH KO3 PUIIMCHTAMHU. 3 3 JI.1J11.2 J11.3J12.1
Keasumuorounensl. 3anava Komu. /TIp/ JI2.2 J12.3J13.1

2.8 JIuHeitHbIe OTHOPOAHBIC CHCTEMBI C TOCTOSTHHBIME KO3 puimentamu. Crydait 3 2 JI.1 J11.2 J11.3J12.1
JEUCTBUTENBHBIX KopHei. /TIp/ JI2.2 J12.3J13.1

2.9 JIuHeitHbIe OTHOPOAHBIE CHCTEMBI C TOCTOSTHHBIMH KO3 uimentamu. Crydait 3 2 JI.1 J11.2 J11.3J12.1
KOMILJIEKCHBIX KopHei. /TIp/ JI2.2 J12.3J13.1

2.10  |JIuHeiiHbIC HEOAHOPOIHBIC CUCTEMBI C IIOCTOSIHHBIMU KO3 QHUIIMCHTAMHU. 3 5 JI.1 J11.2 J11.3J12.1
KBasumuorounensl. Mero Bapualuy noctosiHHbIX. /TIp/ JI2.2 J12.3J13.1

2.11  |JIuHeiiHbIC HEOAHOPOIHBIC CUCTEMBI C IIOCTOSIHHBIMU KO3 (HUIIMECHTAMHU. 3 5 JI.1 J11.2 J11.3J12.1
Meron Bapuanmu noctosiHubIX. /TIp/ JI2.2 J12.3]13.1

2.12  |KonrtponbsHas padora N2 /TIp/ 3 2 JI1.1 J11.2 J11.3J12.1
J12.2 12.3]713.1

2.13  |JluneiiHbIe ypaBHEHHUS C MOCTOSHHBIMHU KO3 duumentamu. /Cp/ 3 2 JIL.1 J11.2 J11.3J12.1

J12.2 J12.3]13.1
0130233343536
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2.14 |HopmanbHas JIMHEHHAs: OHOPOAHASI CUCTEMa C ITOCTOSHHBIMH 3 1,6 |JI1.1J11.2J11.3J12.1
ko3 dunmentamu. /Cp/ JI2.2 J12.3]13.1
31 52 93 54 55 36
2.15 |Iloka3arenbHast GyHKIWMSA MaTpuusl. /Cp/ 3 2 JI1.1 J11.2 J11.3J12.1
JI12.2 J12.3]13.1
31 52 53 54 55 36
2.16 |HopmanpHas cucreMa JHHEHHBIX ypaBHCHHUH C TIEpEMEHHBIMU 3 2 JI1.1J11.2 J11.3J12.1
kodddunmentamu. /Cp/ JI2.2 J12.3]13.1
31 52 53 54 55 36
2.17  |JIuneiiHble ypaBHEHHs N-TO MOPsIKa C MepeMeHHBIME Kodddunnentamu. /Cp/ 3 2 JI1.1 JI1.2 J11.3J12.1
J12.2 J12.3713.1
31 52 93 54 55 36
Pazges 3. TeopeMbl 0 HYJIIX pellieHUIl JUHeHBIX YPaBHEHUI BTOPOro
nopsiaKa.
3.1 Teopembl 0 HYJISIX pelIeHUH JIMHEWHBIX YPaBHEHUH BTOPOTO 3 1 JIT.1 J11.2 J11.3J12.1
/JTex/ J12.2 J12.3713.1
31 52 D3 54 55 36
3.2 Teopembl 0 HyJISIX pellIeHU JIMHEWHBIX YpaBHEHUH BTOporo nopsjaka. /Cp/ 3 2 JIT.1J11.2 J11.3J12.1
J12.2 J12.3713.1
31 52 D3 54 55 36
Pazgeu 4. 3agaua Koun.
4.1 Teopema cyiecTBOBaHMS M €JMHCTBEHHOCTH pelieHus 3aaauu Komu st 3 1 JI.1 J11.2 J11.3J12.1
HOPMAJILHOM CUCTEMBI JINHEHHBIX ypaBHeHUH /JIek/ JI2.2 J12.3J13.1
31 352 23 34 55 36
4.2 Teopema cyiiecTBOBaHMS M €IMHCTBEHHOCTH pelieHus 3a1aun Ko amst 3 1 JI1.1 J11.2 J11.3J12.1
OJTHOTO ypaBHeHus. /JIex/ JI2.2 J12.3J13.1
31 52 23 54 55 36
4.3 Teopema cyiecTBOBaHUS M €IMHCTBEHHOCTH pelieHus 3aaauu Komu st 3 2 JI.1 J11.2 J11.3J12.1
HOpPMaJIbHOM cuctembl audhepeHImaibHbIX ypaBHeHHH. /JIek/ JI2.2 J12.3J13.1
31 52 23 34 D5 36
4.4 TeopeMbl CyIeCTBOBAHHS U €TMHCTBEHHOCTH perieHus 3anaun Komm. /Cp/ 3 4 JIL.1 J11.2 J11.3J12.1

J12.2 J12.3]13.1
0130233343536

Pazpges S. Henpoaonxaemble penieHust
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5.1 |Henponmomxkaemsie perrenus /JIex/ 3 1 JI1.1 J11.2 J11.3J12.1
JI2.2 J12.3]13.1
31 52 93 54 55 36
5.2  |Hemponomxaemsie pemenus. /Cp/ 3 2 JI1.1 J11.2 J11.3J12.1
J12.2 J12.3]13.1
31 52 53 54 55 36
Pa3znes 6. ABTOHOMHBIE CHCTeMBI, (pa30Bble IOPTPEThI
6.1 ABTOHOMHBIE CHCTEMBI U] hepeHINATBHBIX YPaBHEHHH U UX (a30-Bee 3 1 JI1.1 J11.2 J11.3J12.1
npocTpaHcTsa. /JIex/ JI2.2 J12.3]13.1
31 52 53 54 35 36
6.2 ®dazoBast MIOCKOCTh JIMHEHHON OJJHOPOHON CHCTEMBI BTOPOTO TIOPS/IKA C 3 1 JIT.1 J11.2 J11.3J12.1
HOCTOSHHBIMU Ko durmentamu. /Jlex/ J12.2 J12.3]13.1
31 52 93 54 55 36
6.3 KoncepBatusHbie cuctemsl. /Cp/ 3 4 JIT.1 J11.2 J11.3J12.1
J12.2 J12.3713.1
31 52 D3 54 55 36
Pazgen 7. Teopust ycToiunBocTH.
7.1 Teopus ycroitunBoctu. OCHOBHBIC MOHSTHS. /JIek/ 3 1 JIT.1J11.2 J11.3J12.1
J12.2 J12.3713.1
31 352 23 34 55 36
7.2 Teopus ycroitunBoctu. /Cp/ 3 4 JI.1 J11.2 J11.3J12.1
J12.2 J12.3]13.1
31 352 D3 34 55 36
Pa3pen 8. YpaBHeHusi B 4aCTHBIX IPOU3BOIHBIX
8.1 YpaBHEHHS C YACTHBIMH ITPOU3BOTHBIMHE MEpBOro nopsiaka /Jlex/ 3 1 JI1.1 J11.2 J11.3J12.1
J12.2 J12.3]13.1
31 52 23 54 55 36
8.2 YpaBHeHHS ¢ YaCTHBIMU ITPOU3BOIHBIMH ITEpBOTro nopsijaka. /Cp/ 3 2 JI.1 J11.2 J11.3J12.1
J12.2 12.3]713.1
31 52 23 34 D5 36
Paznen 9. Dx3amen
9.1 |/Ox3amen/ 3 18 [ JI1.1J11.2 J11.3J12.1
J12.2 12.3]13.1
Paznen 10. Mnas konTakTHas padora
10.1 |MEauBuAyanbHAs KOHCYNBTAIMSA, TEKyUiA KoHTponb /MKP/ 3 9,4 |JI1.1J11.2J11.3]12.1

J12.2 J12.3]13.1
Ol
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6. ®OH/l OIEHOYHbIX CPEJICTB

6.1. IlepeueHb BH/I0B OLlCHOYHBIX CPEJCTB

HOMaHIHHH KOHTPOJIbHasA pa60Ta. I/IHI[I/IBI/II[yaJ'ILHLIe KOHCYJIbTallUH 10 UTOraM. I/IH,Z[I/IBI/I,Z[yaJ'II)HBIe U I'PYIIIOBBIC KOHCYJIbTAllUU 10
HUTOraM Kaxxioro paszaeJia.

6.2. TunoBbie KOHTPOJILHBIE 32/IaHUSA U HHbIE MATEPUAJIBI VIS TeKYIIel aTTecTaluu

CM. NIPUIIOKCHUE

6.3. TunoBbie KOHTPOJIbHBLIC BOIIPOCHI M 3aIaHUA JIH HpOMe)KyTO‘{HOﬁ aTTeCTanuu

1. Ompenenenus ypaBHEHHUS B MOMHBIX qud(hepeHIpanax 1 MHTETPUPYIONIero MHOXHTENs. TeopeMa o peleHruH YpaBHEHUSI B MOTHBIX
muddepennmanax. Ciencr-sue. Teopema 00 HHTETPUPYIOIIEM MHOXKHTEIIE.

2. OnpeneneHust TNHEHHOT0 OJJHOPOIHOTO M HEOTHOPOAHOT 0 An(GepeHIMaTBHOr0 ypaBHEHMS epBoro nopsaka. Teopema o
PEIICHNH JIMHSHHOT0 HEOTHOPOIHOTO AU((epeHIIMAIBHOTO ypaBHEHHS ITEPBOrO IMOPSIIKA.

3. Omnpenenenue ypasHeHus: bepaysu. Meton pemenus ypaBHenus bepayinu. TeopeMa cylecTBOBaHUS U €JMHCTBEHHOCTH
pelIeHus OJHOPOAHOTO YPaBHEHHS.

4. Onpenenenye ypaBHEHHS C pa3essIOLIMMUCS IEpEMEHHBIMU. TeopeMa CyIeCTBOBaHUS U €AMHCTBEHHOCTH PEILCHUS! YPaBHEHHS C
Pa3AeNAIOIUMHUCS IEPEMEHHBIMU.

5. Omnpenenenne TMHEHHO 3aBUCUMBIX/He3aBUCUMBIX (yHKIMHA. Onpenenurens BpoHckoro. TeopeMa o TMHEHHOMN 3aBUCUMOCTH
GbyHKIMi.

6. Omnpenenenne TMHEHHO 3aBUCUMBIX/He3aBUCUMBIX QyHKIuH. Onpenenutens Bponckoro. TeopeMa o auHeHHON He3aBUCUMOCTH
GbyHKIHMi.

7. Onpenenenue JMHEHHOTO OHOPOAHOrO A pepeHInaTEHOrO YypaBHEHHS N-0ii CTETIEHH C MIOCTOSIHHBIMU KO3 (QUIIMEHTaMHU.
Onpenenenue GyHIaMEHTAILHON CUCTEMBbI PElICHUH. XapaKTepUCTUISCKU MHOTO4JIeH. Teopema 00 o01ieM perieHuH JMHEHHOTO
OTHOPOAHOTO M PepeHIUATEHOrO YpaBHEHHS C TOCTOSHHBIMU KOA(PPHUIIMEHTAMH B CITy4ae IIPOCTHIX KOPHEH.

8. Onpenenenue JTMHEHHOTO OTHOPOAHOrO A PepeHIMaTEHOrO YypaBHEHHs N-0ii CTENIEHH C MIOCTOSIHHBIMU KO3 QUIIMEHTAMHU.
Onpenenenue GpyHIaMEHTAILHONW CHCTEMBI PElICHUH. XapaKTepUCTHYECKU MHOTrowieH. JleMMa o cMmenieHun (popMyJIMpOBKa).
Jlemma o kpaTHbIX KOpH:X (popmynupoBka). Teopema 06 oOIIEM pelIeHUH JTHHEHHOTO OTHOPOAHOrO JuddepeHInalIbHOTO
YpPaBHEHHUS C OCTOSHHBIMU KO3()(HUIMEHTaMU B ClIydae KpaTHBIX KOpHEH.

9. Jluneiinbie nuddepeHIanbHbie ypaBHEHHs N-T0 OPSIKa C MTOCTOSHHBIMHU KodQduuneHTamMu. OyH/IaMeHTalIbHAS CUCTEMa
peleHui u od1iee pemieHre. XapakTeprucTHUeCKHii MHOrowIeH. Teopema 00 o01eM pelieHn JTMHEHHOTro Tu( GepeHIInaIbHOrO
ypaBHEHHUS N-TO MOpPsIZIKa € MOCTOSHHBIMU KO3()(HUIMEHTaMH B CTydae IPOCTHIX KOPHEH.

10. JIuneiinbie quddepeHuanbHble ypaBHEHUs N-TO MOPsAKA C TIOCTOSHHBIMU K03 duiimeHTamMmu. OyHaaMeHTanbHas CUCTEMA
peuenuid. Xapakrepuctudeckuid MHOrowieH. @opmyna cmenieHus. JleMma o KpaTHbIX KopHsX. O01iee pelieHne JTMHEHHOTo

Qg depeHIInaTbHOr0 YpaBHEHHUS N-TO MOPSAKA C TIOCTOSIHHBIMUA KO3 GUIIMEHTAMH B C1y4ae KPATHBIX KOPHEH.

11. JIunelinpie HEOAHOPOIHBIE MU PepEHIIMATBHBIC YPABHEHHS C MIOCTOSIHHBIMU Kod(durnenTamMu. KBazumuorouseHsl. Teopema o
BH/I€ YACTHOT'O PEILICHHUS B CITy4ae KBa3UMHOTOUJICHOB.

12. JIuneiiHbie cucTeMbl TUQPepeHIIUATLHBIX YPABHEHUI ¢ TIOCTOSHHBIMH KO3 (QUIIMEHTaAMU. XapaKTePUCTHYECKU MHOTOUJICH.
Teopema o Buze pelieHus B Ciiydae MpOCThIX KOPHEH.

13. JIunetinbie cucremsl audGepeHIManbHbIX YpaBHEHUH C MOCTOSHHBIMU KO3 duiimeHTamu. XapakTepUCTUUESCKUI MHOIOUJICH.
Teopema 0 Buze pemeHust B 001IeM cirydae.

14. JIunetinpie cucremsl U GepeHIManbHbIX YpaBHEHHH C IEPEMEHHBIMU KOd(-puimeHTaMu. Teopema CylecTBOBaHUS 1
€IMHCTBEHHOCTH pelreHus 3a1aun Komm.

15. JIuneitnbie cucteMsl aud hepeHIManbHbIX YPAaBHEHUH ¢ IepeMeHHbIMU K03 (-uitnentamu. @yHaaMeHTalIbHASI CHCTEMa PEIICHHH.
Omnpenenurens Bporckoro.

16. JIuneiinpie cucremsl audhepeHIranbHbIX YpaBHEHHH C IEpEMEHHBIMU Kod(-punneHTamu. JInneitabie auddepeHipanbHpie
ypaBHEHHsI N-TO TOPSIKa ¢ epeMeH-HbIMU Kodddpunmentamu. Gopmyna JlnyBuiis.

17. JIunetinbie cuctemsl audGepeHIMaibHbIX YpaBHEHHH ¢ IEpEeMEHHBIMU K03 -punueHTamu. JIuneitabie auddepeHipanbHbie
ypaBHEHHsI N-TO MOPSIKA C TIepeMeH-HbIMU Kodddurmentamu. MeTos Bapuali MOCTOSIHHBIX.

18. JIunetinbie quddepeHuanppie ypaBHEHUs N-TO MOpsAKa ¢ TIepeMeHHbIME K03 puitmenTaMmu. DKBUBaJICHTHOCTh YPaBHEHUS
cuctembl audGepeHIMaIbHbIX YPABHECHHN C TEPEMEHHBIMU KO3 (D HUITeHTaMU.

19. Teopema o HekoneomonieMcs pemieanu. Teopema IlItypma.

20. Teopema cpaBuenus. Teopema Kuesepa.

21. Teopema cymiecTBOBaHus pemieHus 3aaaqu Koy st oqHOTo ypaBHEHHUSL.

22. Teopema 0 €AMHCTBEHHOCTH peleHus 3agaun Komm g ogHoro ypasaenus. Hepasenctso I'ponyoinna.

23. Jlomansle Ditnepa. MeTox Mocie10BaTeNbHBIX MPUOIHKEHHH.

24. Teopema CyIIeCTBOBaHHUS U €IMHCTBEHHOCTH pelIeHHs 3a1a9u Ko 111 HopMallbHOM cucTeMbl Iu( G epeHIHanbHbIX YpaBHEHUH.
25. YcroitunBocts pemenus 1o JlamyHopy. JlocTaTo4HOE yCIIOBHE YCTOMUUBOCTHU UL JIMHEHHON OJHOPOAHON
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CHCTEMBI C TIOCTOSTHHBIMU KO3((PHUITMCHTAMH.
26. Teopema JlsmyHoBa 00 ycroiunsocti. Teopema JIsmyHOBa 00 aCHMIITOTHYE-CKOH YCTOWYMBOCTH.
27. YpaBHEHHUs C YaCTHBIMH IPOM3BOTHEIMY IIEPBOTO Hopsika. Teopema 00 o0meM peleH!H JIMHESHHOTO YpaBHeHUS.

6.4. Kpurepuu oueHUBaHUS

DOpMBI KOHTPOJIS:

- TEKYLIUH KOHTPOJIb OCYILECTBIIIETCS IyTEM PErYJIIPHOIO PELICHHUS 3a/1au Ha IPAKTUUECKUX 3aHATUAX U OOCYKJEHHSI JOMAlIHUX
3aJIaHui;

- IPOMEKYTOYHBIH KOHTPOJIb OCYIIECTBIISICTCS B (hOpME TPOBEPOUHBIX KOH-TPOJIBHBIX PadoT;

- UTOTOBBIN KOHTPOJIb OCYLIECTBIISETCS B (POPME MUCbMEHHOI0 3K3aMeHa B KOHIIE KaXKJJOr0 CEMECTpa.

HaGpannas cymma 6aiuioB (% BbINONHEHHBIX  3ananuil) (Max— 100):

-Heynosnersopurensno Menee 40

-YnoenerBopurenbuo 40-60

-Xopormio 61-79

-Otimyano 80-100

WTOroBbIi 3K3aMeH: TIPOBOMTCS B MPUCYTCTBUH TPETIOIaBATENS U MPE/IOaracT

peliIeHne 3a/1a4 U Pa3BepHYTHIH, TONHBII OTBET Ha TEOPETHYECKUE BOITPOCH. BONPOCH COCTaBISIOTCS ¢ yuéTOM MaTepHaa,
MPONICHHOTO KaK Ha JICKIIMOHHBIX 3aHATHSX, TAK U HA MPAKTHUECKUX 3aHATHAX. Bpems, OTBOJMMOE Ha BBIMOJIHEHHE HTOTOBOH
pabortsl, 120 MUHYT.

Wrorosas oreHka BeIcTaBisgeTcs o OamtbHOl cucreme. CyMMHpYOTCS (C BecaMu) 0asuibl, IOJIYYEHHBIE 32 KOHTPOJIbHBIE paboTsl (10
MaKCHMYM 32 Ka)XIyI0 KOHTPOJIBHYIO padoTy), 6auisl, HOMydeHHbIC Ha 9k3amere (50 MakcumyM). Beca MOryT OBITh OIpe/ieiIeHbI
CIIEYIOIIAM 00pa3oM: Il KOHTPOIBHBIX paboT Bec coctasisier 0,4, mis sx3amena Bec — 0,5.

Tony4yeHHbIE CTYACHTAMH OAJITBI CYMMUPYIOTCSI U TiepeBoAATCs B 10-0ambHYIO KTy, HTOrOBas OlleHKa BhICTaBIsieTcs mo 10
-OabHOM 1IKaje, HCXOAS U3 TIOJIyYE€HHOH CyMMBbI OaJlIoB:

Ot 0 10 3 GaJJIOB — KHEYAOBIECTBOPUTEIILHOY

Ot 4 10 5 GaJJIOB — KYJOBJIECTBOPUTEIBHOY

Ot 6 10 7 GaJIIOB — «XOPOILIO»

Ot 8 10 10 6aJI0B — KOTINYHO.

7. YYHEBHO-METOJNYECKOE H UH®OPMAIIMOHHOE OBECIIEYEHHUE JUCHUIIJIMHBI (MO YJISA)

7.1. PexomeHayeMas qutepatypa

7.1.1. OcHoBHas JuTepaTypa

ABTOpBI, COCTaBUTENH 3arnaBue WznarensctBO, Ton | Pecypc
JI1.1 |®ununmos A. ©. COopHuk 3a71a4 110 qudQepeHInaIbHBIM YPaBHEHUSIM WxeBck :
Perynsipnas u
XaoTHUeCcKas
nuHamuka, 2000
JI1.2 |demunosuu b. I1., JuddepeHimanbHpie ypaBHCHUS Cankr- [lerepOypr 9BC
Mopewnos B. I1. (https://e.lanbook.com/book/195426) : Jlans, 2022
JI1.3 |Bbubuxos FO. H. Kypc o0bikHOBeHHBIX A hepeHIaTbHBIX YPaBHEHHIA Cankr- [lerepOypr 9BC
(https://e.lanbook.com/book/210617) : Jlans, 2022

7.1.2. [lononHUTeILHAS TUTEPaTypa

ABTOpBI, COCTaBUTENH 3ariaBue WznarensctBO, Ton| Pecypc

JI2.1 |Kamxke 3. CripaBOYHHUK 110 OOBIKHOBEHHBIM quddepeniuansupiM ypaBHeHusM: [Mocksa : Hayka, 9BC
CIIPaBOYHHUK 1971
(https://biblioclub.ru/index.php?page=book &id=454586)

JI2.2 |ApHonpa B. U. OO6bIkHOBeHHBIC AU (hepeHIanbHbIe ypaBHeHUs: yueOHoe mocoorue [Mocksa : Hayka,
VIS By30B 1984

J12.3 |Topnau B. A. Psns1. UeTerpupoBanue. Anuddepeniuansueie ypapHeHNs: yaeOrnk |Cankt- [lerepOypr [ OBC
(https://e.lanbook.com/book/210071) : Jlans, 2022

7.1.3. Meroguueckue pa3padoTku

ABTOpBI, COCTABUTENN | 3arnaBue WspatensctBo, ron | Pecypc
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ABTOpBI, COCTABUTENN 3arnaBue WznarensctBO, rox | Pecypc
JI3.1 |Aneesa C. P., VI30paHHBIe TIIaBBI TeOpHHU AA(GEpeHITHAIBHEIX YpaBHESHHUH C YensOMHCK : 3bC
Wzmectbes 1. B., MPUIOKEHUEM K TeopuH U] dhepeHInaTbHBIX UTpP W3natenscTBo
VYxo6otor B. U. (http://library.csu.ru/rbooks2/view2?code=local/007942/007942) YenstOMHCKOTO

FOCYJapCTBEHHOT O
YHHBEpCHTETA, [0.

r.]
7.2. Ilepeuyens pecypcoB HHGOPMAIMOHHO-TeJIeKOMMYHUKANMOHHOI ceTn "MuTepHer"

31 |eLIBRARY.RU [OnekTponHbIi pecypc] : anekTpoHHas 6ubmuoTteka / Hayd. anektpon. 6-ka. — Mocksa, 1999 — . — URL:
http://elibrary.ru/defaultx.asp (nara obpamienus: 27.08.2018). — 5I3. pyc., aHriL.

52 [Math-Net.Ru [DnekrponHbIi pecype] : 00IIEPOCCHICKHI MaTEMAaTHYECK I mopTal / MaTe-MaTudeckuii HH-T uM. B. A.
CrexnoBa PAH. — Mockaga, [0. r.]. - URL: http://www.mathnet.ru/,ceo6omusiii (nata obpamieruns: 27.08.2018).

33 |Moodle [DnextponHbIii pecypc]: cuctema yrpasieHus obyaenueM : [6a3za qanubix| / Yenst6. roc. yH-T. — YensOunck, [6.1.]. —
Hoctyn u3 cetn Yenl'Y uim, nociie perucTpaiyy U3 ceTH YH-Ta, U3 Jr000i TOUKH, UMetonie goctyn B uHTepHeT. — URL:
http://moodle.uio.csu.ru/login/index.php (mara o6pamienus: 27.08.2018).

D4 |Znanium.com [DnekTpoHHbIi pecypc] : anekTporHo-6ubmroTedHas cucrema (OBC) / Hayd-Ho- H3natensCkuii LeHTp
NH®PA-M. — Mockga, 2002 — . — URL: http://znanium.com/(nara o6parienus: 27.08.2018).

35 |Jlanb [DnexTpoHHBIN pecypc] : anekTpoHHOo-0nbnmotednas cucrema (OBC) / M3narensctBo Jlans. — Cankt- [TerepOypr, 2010 —
. — JIoCTyII K IOJIHBIM TEKCTaM € JIF00Oro KOMIIBIOTEpA, ociie perucrpanuu u3 cetr Yenl'Y. — URL: http://e.lanbook.com/ (mara
obpaenns: 27.08.2018).

36 |VuuBepcurerckas OMOnMMOTEKa OHIIAKH [ DNEKTPOHHBIHN pecypc] : aneKTpoHHO-0nbmoreynas cucrema (3bC) / OO0
Hupexrmenual labnumuar. — Mocksa, 2001 — . — JIoc-TyI K TOJTHBIM TEKCTaM C JF0OOT0 KOMITBIOTEPA, ITOCIE PETHCTPALUK U3
cern YenI'Y — URL.: http://biblioclub.ru/ (nata o6pamenus: 27.08.2018).

7.3 Tlepevyens uHGPOPMATMOHHBIX TEXHOJIOTHIA

7.3.1 IIporpammHoe oGecnieyeHue

LMS Moodle

MS Office365

Adobe Connect Acrobat
Adobe Reader

7.3.2 llpodeccuonanbHble 6a3bl JAHHBIX 1 HHGOPMALMOHHO-CIIPABOYHbIE CHCTEMbI

1. DnekTpoHHBIi KaTanor HaydHoi oudnroreku Yenl'Y [DnekrpoHHblil pecypc] : 6a3a nannbix / YensiO. roc. yH-T. — YensOunck, 1992

2. eLIBRARY.RU : Hayunas 3ieKkTpoHHas Onbamoreka : caiit. — Mocksa, 2000 — . — URL: https://elibrary.ru — Pexxum moctyma: mst
3apETUCTPHP. MONIb30BaTene. — TeKCT : 3JeKTPOHHBIN.

3. Mathematical Reviews (MR) : pedeparuras 6a3a manubix / American Mathematical Society. — URL:
http://www.ams.org/mathscinet/- 5I3. pyc., auri. — Pexxum goctyma: uist 3apeructpup. monb3osarenei Yenl'V. — TeKCT : 2IeKTPOHHBIIH.

8. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUTIIJIMHBI (MOAYJIS)

Jns peanuzanyy JUCLHMILUTAHBI UCTIONB3YIOTCS YaeOHbIe ayAUTOPHH ISl TPOBEACHHS 3aHATHI JIEKIIMOHHOTO THIIA, 3aHATHI
CEeMHUHAPCKOT0 THUIIA, TPYIIOBBIX U MHIUBUIYAIbHBIX KOHCY/IbTALUM, TEKYILIEr0 KOHTPOJIS ¥ MPOMEXYTOUHON aTTECTalluH, a TAKKe
MIOMELIECHUS ISl CAMOCTOSITEIbHON paboOTHI.

VueOHble ayTUTOPHUH YKOMILIEKTOBAHBI CIICLHATH3UPOBAHHON MEOCIBIO i TEXHHYECKUMHE CPEACTBaMU 00y4eHuUs (MyIbTHMEIHIHOE
YCTPOKMCTBO, MPOEKTOP, HOYTOYK HITH CTAI[MOHAPHBIN KOMITBIOTED).

Tomerienus it CaMOCTOSTEIbHONW pabOThl 00YYAIOLIUXCS OCHAIICHBI KOMITBIOTEPHOM TEXHUKOW C MOJKIFOUYEHHEM K CETH
"NutepHeT" M 00ecneyeHneM JOCTYIa B 3JICKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTEeIbHYIO CPEly YHUBEPCUTETA.

9. METOAUYECKHUE YKA3AHUSA JJISA OBYYAIOIIUXCS ITO OCBOEHUIO JUCHHUITJIMHBI (MOAYJISA)

V3yueHne ka0l TeMbI ClIeAyeT HaUMHATh C IPOPAOOTKH COOTBETCTBYIOMIETO TEOPETUUECKOr0 MaTeprala B yueOHHKaxX N
HCIIONB30BAaTh COOCTBEHHBIM KOHCHEKT JIEKIUil JaHHOMH JUCIUIIINHEL. J{JI yCBOCHHS TEOPETHIECKOro MaTepHaa Takke HyXKHO
pa3o0paths ImpejuraraeMele B JISKIHOHHOM Kypce IpuMephl. ToIbKo 3aTeM CIeayeT 3aKpenuTh pa3o0paHHbIH MaTepHat
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N3y4aeMOil TEMBI CAMOCTOSITENILHBIM PEIIEHUEM IIPE/UIaracMbIX JOMAIIHUX 3aJaHUMH.

CamocrosTensHas paboTa HaJl 3a1a4aMHi Kypca MOXKET, KpOMe OCHOBHOT'O HICTOYHHMKA, TIPOBOUTCS 110 3aiaduHnKaM . He ctout
IpeHeOperaTh U CIIPaBOYHOM JIUTEpaTypoi . Y CIenIHOe HallMCaHHEe POMEKYTOYHBIX KOHTPOJIBHBIX Pa00T BO3MOXKHO TONBKO IIPH
BHUMATENBHOM, BCECTOPOHHEM U KQUECTBEHHOM M3Y4EHUU TEM NPaKTUUECKUX 3aHITUH, IPeIecTBYIOIUX JaHHO! paboTe U
00BSIBIECHHBIX NPEIOAABATENEM.

HeobxoauMo TIaTenbHo 1 100pOCOBECTHO U3YYHUTh OCHOBHYIO U JIOIIOJIHHUTENBHYIO JIUTEPATYPY, HCIIONB30BATh 3JIEKTPOHHbIC
pecypchbl. AKTHBHAS M I0OPOCOBECTHAs, CHCTeMaTHYecKas paboTa B TEUEHHE CEMECTpa, IIPOSIBIICHAEC HHUINATHBEI Ha JICKIMOHHBIX U
IIPAKTUYECKUX 3aHATUSX, IOCTOSHHOE BBIIIOTHEHHUE JIOMAIIHUX, KOHTPOJIBHBIX U CAMOCTOSITENbHBIX Pa0OT SIBJISIOTCS HEOOXOAUMBIM
YCJIOBUEM JOCTATOUHOI'O OBJIaJICHUS MaTepUaaoM yueOHOM JUCIMIUIMHBI U YCIEITHOrO IPOXOXKACHHUS UTOIOBOI aTTECTAIUU 110
JUCLUILTIHE.

B cinydae npumeHeHus pu 00y4eHUH AUCLUILTHHBL SJIEKTPOHHOI0 00Y4EeHUs, AUCTaHIIMOHHBIX 00pa30BaTeIbHbIX TEXHOIOT Ui
o0IeHre 00yJaroIuXcsl U IPENoiaBaTelis OCYILECTBISETCS B PEXXHUME PEaJIbHOTO BpeMeHH (OHJIaiH-JIeKIMY (BeOMHAPEI), YaThl,
BHU/IC0-KOH(EPEHIINH U Ip.) WK OTIIOKEHHOr0 BpeMeHH (cucTeMa auctaninontoro ooysenus Moodle, MSOffice365, dopymsi,
JIEKTPOHHAS 110YTa U Jp.).

Ipu o0y4eHuHt Il ¢ OrpaHUYEHHBIMU BO3MOXKHOCTAMHU 3[J0POBbs JIEKTPOHHOE 00yUYEeHHUE, TUCTaHIMOHHbIE 00pa30oBaTeIbHbIE
TEXHOJIOTMHU NPEAYCMaTPUBAIOT BO3MOXKHOCTE NpHUeMa-Tiepeaad HHGOPMAaIUU B JOCTYIHBIX I HUX (opMax.

Peanuzanus AMCUUIUIMHBI C IPUMEHEHUEM 3JIEKTPOHHOI0 00y4YeHUs, TUCTaHLIMOHHBIX 00pa3oBaTeIbHBIX TeXHOIOoruil (nanee — 90,
JOT) ocymiecrtBisiercst Ha ocHoBaHUU «llomoeHus 0 peaau3aluy OCHOBHBIX U JIOIOIHUTENBHBIX 00pa30BaTeIbHbIX IPOrPaMM ¢
IIPUMEHEHUEM 3JIEKTPOHHOI0 00y4eHHs ¥ JUCTAHIIMOHHBIX 00pa30BaTe/IbHbIX TEXHOIOIUH B (eaiepanbHOM rocyAapCTBEHHOM
010/PKETHOM 00pa30BaTEIbHOM YUPEXICHUH BBICILIEr0 00pa3oBaHus «UensOnHCKUNA rocyIapcTBEHHbII yHUBEpCUTET», «Ilomoxenus
0 IOpsAAKE 3a4eTa 00yJaroIMMUCS 10 OCHOBHBIM IPO(ecCHOHAIBHBIM 00pa30BaTe/IbHbIM IPOrpaMMaM BBICILIETO 00pa3oBaHus B
OI'BOY BO «Uenl'Y» pe3ynbTaToB OCBOCHHUS B OPraHU3AIHSX, OCYIIECTBISIOMINX 00pa30BaTEbHYIO JeITEIbHOCTh, Y4eOHBIX
IIPEAMETOB, KYPCOB, TUCLUILUINH (MOyJeH ), IPAKTUK, JOTOTHUTEIbHBIX 00pa30BaTeIbHBIX IPOrPpaMM» IIOCPEICTBOM JIEKTPOHHOM
nHpopMamoHHO-o0pa3oBarenbHol cpensl PTBOY BO «Uenl Vy». B uckmountenbHbix ciaydasx (popc-Maxkop H T.I1.) IPH
peanuzanuy 00pa3oBaTenbHON fesTenbHocTH ¢ mpuMeHeHneM D0, IOT MoryT npuMeHsATh KOMIIOHEHTBI, He BXO/IIINE B IEpeUeHb
AJIEKTPOHHON HHPOPMAIIIOHHO- 00pPa30BaTEILHON CPEIbI.

10. CIIEIIMAJIBHBIE YCJIIOBHUSA OCBOEHUSA JTUCHUITIJIMHBI OBYYAIOIIMMUCS C UHBAJTMJHOCTBIO U
OI'PAHMYEHHBIMH BO3MOKHOCTSAMMH 310POBbS

OcBoeHue TUCLUIUIMHBI HHBAJIMAAMHU U JHLAMHU C OTPaHUYEHHBIMU BO3MOXXHOCTSIMU 3JI0POBbSI OCYIL[ECTBIISICTCS! C UCIIOIb30BAHUEM
CHEHAaIbHBIX TEXHUYECKUX CPENICTB U TojI0 HHGOPMAMOHHBIX TEXHOIOTHM, IPe0CTaBIsIeMbIX PeCypCHBIM yaeOHO-METOANYECKUM
LEHTPOM 110 00y4IEHHIO MHBAIMIOB H JIMI] C OPAHNUEHHBIMH BO3MOXKHOCTSIMU 3710poBbst Yenl 'V mo 3ampocy oOydatorierocs.

1. MoOusbHBIE CTIeMANbHBIE TEXHUUECKHE CPEICTBA YISl JIML ¢ HAPYIIEHHSAMH 3pEHHS: TIOPTATUBHBIA KOMITBIOTEDP C BBOZOM/BBIBOJIOM
mpudrom Bpaiisst ¢ curresaropom peun «EIBraile-W14J G2»; HoyrOyku ¢ mporpaMmuoii axkpartoro gocryna NVDA; ainekTpoHHbIe
YBENUYUTENH TS yAAJICHHOTO NPOCMOTPa; BUACOYBEINIUTENHN IOPTATUBHBIE; TH(IOMIIeep; HH(POBBIE AUKTO( OHBI.

2. MoOuspHBIE CrieqHUanbHble TEXHUUECKHE CPEACTBA Ml JIMI C HApYLICHUSMH CIyXa: CHCTeMa CBOOOJHOTO 3BYKOBOT'O TIOJSI CO
BCTPOCHHOW coBMecTuMOcThio ¢ FM-yctporictBamu; pamuoknaccel «ConeT-PCM» ¢ mepeiaTunkoM, 3ayliHBIM HHAYKTOPOM H
MHAYKIIMOHHOM TeTJel; cucreMa WHQOpMAalMOHHAs Ui clabociblmamux nepeHocHass «Mcrok» A2 co BCTPOCHHBIM ILICEPOM —
3BYKOBBIM HH()OPMATOPOM; JOKYMEHT-KaMepa; MporpaMMHUPyeMbIe CITyXOBBIE allapaThl HHANBHIYaJIbHOTO ITOJIb30BaHHUSI.

3. AccuctuBHbIe MH()OpPMAIIMOHHBIC TEXHOJOIMH: IMPOrPaAMMHOE OOecreueHHe dKpaHHOro joctyna ¢ cuHte3om peun NVDA;
IIPOrpaMMBbl SKPAaHHOTO YBEIHUYEHUS; POTPAaMMBI PEIEBOT0 CHHTE3a TS KOMIBIOTEPOB M HOYTOYKOB; IPOrPaMMBI PEUEBOTO CHHTE3
JUTS MOOWJTBHBIX YCTPOMCTB; SKpaHHasl KIIAaBUATYpa; dKpaHHas JyTa.

[pu HeoOXomuMocTH Uil OOYHYAIOIIMXCA C HApyIICHWSMH 3peHHs Ha pabouynx MecTax Uil MPOBEACHHS MPAKTHYECKUX WU
JTa00pATOPHBIX 3aHATHI YCTAHABIMBACTCS CIEIMAIBHOE MpOorpaMMHOe obecrieueHue (mporpamma pedeBoit HaBuranmu NVDA,
peyeBble CHHTE3aTOPBI, SKPaHHbIE JIYIIBI ).

B yueOnbie aymurtopuu obecrieunBaeTcs OCCHPENATCTBEHHBIA JOCTYN Ui OOYYAIOIIUXCS HMHBAIMIOB U O0y4aroIuxcs C
OrpaHWYEHHBIMH BO3MOXKHOCTSIMH 37I0pOBb. B Kaxmol aymuropuu, rae oO0y4alOTCs HHBAJIUABI M JIMIA C OrpaHMYEHHBIMH
BO3MOXKHOCTSIMH 37I0POBBSI, IPETyCMAaTPUBAETCS COOTBETCTBYIOIEE KOIMIECTBO MECT Ul OOyJaIOUIMXCS ¢ YI€TOM HapyIIeHHH HX
3II0pOBBSI.

Jnst ocBOSHUS TUCIUILTHHBI MHBAIHMAAM U JTUIAM C OTpaHHYEHHBIMH BO3MOYKHOCTSIMHU 3JJ0POBbS ITPETOCTABIISETCS TOCTYII K IEYaTHBIM
WCTOYHUKAM, IMEIOLIAMCS B HaydHO# Onommroreke Yenl VY, ¢ MOMONIBIO CrIENHABHBIX TEXHUYECKUX CPENICTB; TOCTYII K AIEKTPOHHBIM
WCTOYHUKAM, TIPEACTABICHHBIM B ()OpMeE SIIEKTPOHHOTO JOKYMEHTA B (QOHJEC HAYIHOH ONOIHOTEKH
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Yenl'Y wiam 31eKTPOHHO-OHONMOTEYHBIX CHUCTEMaX, C MOMOIIBIO CIENUATbHBIX TEXHUYECKHX W MPOrPaMMHBIX CpelcTB (pabodee
MECTO IS HE3PSYEro MOJIb30BaTeNs ¢ MPOrPaMMHBIM 00ecIIedeHneM SKpaHHOTo noctyna ¢ cuaTe3oM peun NVDA, pabouee mecto ¢
KOMITBIOTEPHBIM POJIIEpOM H Ki1aBHaTypoil Clevy ¢ 6oJbIuiMK KHOMKAMH U € Pa3Aeisoneil KIIaBUIIH HAKIIAIKOMN).
Y4eOHO-METOIMUECKAE MAaTePHANbl [T 00YYAIOIIUXCs U3 YMCIia MHBATUIOB U JIUIl C OrPAaHHYCHHBIMH BO3MOXKHOCTSIMH 3JJ0POBbBSI
MPEIOCTABIISIFOTCS B OpMax, alalTHPOBAHHBIX K OTPAHUYCHHUSM UX 3I0POBbS U BOCTIPUATHS HH(POPMAIIHH:

JAst M ¢ HapYIICHUSIMU 3PCHUST:

- B TICYaTHOW )OpME YBEITUICHHBIM IIPUPTOM,

- B (hopMe 3IIEKTPOHHOTO TOKYMEHTa,

- B hopme ayauodaiina,

- B ieyaTHOH popme mpudrom bpaiins.

JUI1st JTUL ¢ HAapyIICHUSIME CITyXa:

- B [I€YaTHOM (hopme,

- B (hopMe 2IIEKTPOHHOT O JOKYMEHTA.

JIoist 7M1 ¢ HapYIICHUSIMU OTIOPHO-TIBUTaTENILHOTO amnapaTa:

- B [I€YaTHOM (hopme,

- B (hopMe IIIEKTPOHHOTO JIOKYMEHTa,

- B hopme ayauodaiina.

JIaHHbIH TIepeveHb MOYKET ObITh KOHKPETU3UPOBAH B 3aBUCHMOCTH OT KOHTHHIEHTA 00YyYarOIHXC.

JI1st ’HBAJIMIOB U JTUII C OTPAaHUYIEHHBIMH BO3MOKHOCTSIMH 3I0POBbSI OCBOCHUE TUCIUILUTMHBI MOXKET ObITh YACTHYHO WJIH MOJTHOCTHIO
OCYILECTBIIEHO C MCIIOJIb30BaHUEM JUCTAHIIMOHHBIX 0Opa3oBarelibHbIX TexHonoruii (Moodle, Adobe Connect Pro u mp.).

B 0CBOCHHM TUCITUIUIMHBI WHBATHAAMH M JHIAMH C OTPAHHYCHHBIMUA BO3MOXKHOCTSMH 3J0POBBSI HCIOJNB3YETCS HHAWBUIyaTbHAS
pabora. ITon WMHAMBUIYyanbHON paboTOi moapasymeBaercs JBe (OPMBI B3aUMOICHCTBHS C IpPEMOJaBATENIeM: WHIMBUIyaJIbHAS
y4eOHast paboTa (KOHCY/IBTALMH), T.€. IOMOJHUTEIBHOE PAa3bsCHEHNE Y4eOHOro MaTepuajia M yriIyOJICHHOEe M3YdCHHE MaTepHaia C
TeMd OOy4aloLIMMHCS, KOTOpble B O3TOM 3aWHTEPECOBAaHbBl, W WHAMBHIyalbHas BOCHHUTaTeNbHass paboTa. VHIuBHAYyalbHbBIE
KOHCYJIbTalluM HallpaBJIEHbl HA MHANBUYaJIN3alMI0 00y4YeHHS 1 YCTAaHOBICHHUIO BOCIIUTATEIbHOIO KOHTAKTA MEKAY IpernofaBaTeseM
1 00y4aroLUIMMCs MHBAIUAOM WM O0YJaIOIUMCS ¢ OrPaHMYEHHBIMU BO3MOXHOCTSIMH 3/10POBbSL.

[Tpu npoBeieHNH NPOLIEYPhI OLIEHUBAHUS PE3yIbTaTOB 00yUSHHUS MHBAIMUIOB U JIUI] C OTPaHUYEHHBIMU BO3MOXHOCTSIMU 310POBbSI 10
JUCLMIUIMHE O00ECIeUnBAETCsl BBIOJIHEHHE CIEAYIOIMX IONOJHHUTENbHBIX TPeOOBAaHUMM B 3aBHCUMOCTH OT HMHAMBHUIYaJbHBIX
0CcO0EHHOCTEeH, 00yUYarOIIHUXCS:

a) MHCTPYKIMS IO MOPSAKY HNPOBEAEHMS NMPOLEAYPHl OLIEHMBAHUS NPEIOCTaBIsAETCs B NOCTYyNHON (opme (YCTHO, B NMCHbMEHHOM
(dbopme, B nmucbMeHHON Gopme mprdToM bpaiins, ycTHO C UCIOIb30BAHUEM YCIIYT CYPJIOTIEPEBOTUNKA);

0) mocrymHas opMa TPEAOCTABICHUS 3a/IaHHi OLICHOYHBIX CPEICTB (B IMedaTHOH Qopme, B mevaTHOH (GopMe yBEIHMYCHHBIM
mpudToM, B ieyaTHor Gopme mpudrom bpaiisst, B popme 3IeKTpOHHOr0 JOKYMEHTA, 3aaHusI 384U THIBAIOTCS ACCUCTECHTOM, 3a/IaHHsI
MIPEIOCTABIISIIOTCS € UCTIONB30BaHUEM CYPONEPEBOA);

B) JOCTyIHash popMa MPEJOCTABICHUS OTBETOB Ha 3aJaHus (MMCbMEHHO Ha Oymare, HA0Op OTBETOB Ha KOMIIBIOTEpPE, MHMChbMEHHO
mpudTom Bpaiins, ¢ uCroab30BaHUEM YCIYT aCCHCTEHTA, YCTHO).

[pu npoBeneHnu NpoLEeypbl OLECHUBAHUS PE3YABTATOB 00YUEHHS MHBAJIUIOB U JIUL C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU 3JI0POBbS
[IpeyCcMaTpUBAETCsI HCIIOIb30BAHUE TEXHUUECKUX CPEJICTB, HEOOXOMIUMBIX UM B CBS3U C X MHANBUAYAIBHBIMH OCOOEHHOCTSMU. DTH
cpencTBa MOryT OBITh IpeaocTaBieHbl Yenl' Y niim MOTyT UCTIONB30BAThCS COOCTBEHHbIE TEXHUIECKUE cpeacTBa. [Ipu HeoOXomuMocTH
VHBAJHMIAM U JIMLAM C OTPaHHIEHHBIMH BO3MOYKHOCTSIMU 3/I0POBBSI IPEIOCTABIISICTCS JOTIOJHUTEIBHOE BPEMS JJ1sl IOATOTOBKH OTBETA
Ha 3aJaHusl, IPOLeAypa OLICHUBAHUS PE3YIIbTATOB OOYUESHHUS MO AUCHUILIMHE MOXKET IPOBOAUTHCS B HECKOJIBKO 3TAIOB.

[IpoBenenne mpouemypsl OLEHUBAHUS PE3YIbTATOB OOYYCHHS WHBAJIMIAOB W JIMI C OTPAHMYCHHBIMH BO3MOXKHOCTSIMH 3IO0POBBS
JOITYCKAETCs C MCIONB30BAaHUEM JTUCTAHIIMOHHBIX 00pa30BaTENbHBIX TEXHOIOTHH.
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1.1. TunoBbIe KOHTPOJBbHBIC 3aJaHUSI HJIM HHBIC MaTCPHAJIbI

[Ipumepsl 3anau A1t TPOMEKYTOUHOTO KOHTPOJsA (KoHTponbHbIE pabOTHI

Ne 1-3)

Kompa;buupaﬁfmﬂhl HKoaTpontaas palora Ne 1
et T Bapuarmn §
1-9"=§—E: 1) =1. Loy =y+ v+, wil)=1
2.3
) g2 \? 2 3y =tz + 7).
v'= (:r+y—1) 3 oy +yirtgr + 1) =secr.
(+yy =1, y-1)=0 4y —ry= e

o

oy +y=hz+1 5. yoosTdr + sin T dy = cos 2z dr, y{%}:l.
. (27 — 3yt T + 2rydy = 0.
6 oy — VP + 1= (z+ 1) + 1)

o

G y=(3r—y+2)? -1

KonTpoaeaas palbora Ne 1 HoRTpoakhHas pabora Ne 1
Bapuiayim 2 Hapuaran §
L oy = yeosin 2, p1)—1. L 2y =iz + ).
. 2. {1 — 2y)de + 2y — x)dy = 0.
. b_ &
L dy+==—.
T Ty 3 yrnr+y==2In=r
3 ¢ + yeosT = sin2r. 4 (1 -2y —zy==y®, p(0)=0,5
4 Qeyy =378 gt + 32, pil)=0 y+12 r-—11

5oy =

. pl2) = —11.
. dr + (¥ — )dy = 0. r—11 y+12

G oy =100z + 2+ gy — 100

o

Gy —ptgr+yoosr =0

KoarTpoaeaas palbora Ne 1 HorTponnaaa pabora Ne 1
Bapuaim 5§ Bapuanmmn T
L g=%_ Loy =y +y, pl)=0
2 (y+ /Fhdr = zdy, y(l) =0 2 hffma§=y‘m§_,_
i oy +qy=e—=. 1 $!%=2&5—3, a(—1) = 1.
4 — a2 =dy.
i Vi=d 4. gy — g =1.

e ¥ _
5 odr+ (3" + mr)dy =0. 5 (o s e 4 commdy — 0.
6 yidz 4+ =y — 1)dy =10, ye)ﬂ_ 6 o — sin(y— 7).

Koarponsaas pafora Ne 1 KoaTponsaas pabora Ne 1

Bag ™ 4 Bapuaran 8
1-1‘9’=r,r+:ma’§. L y— =y =2z +w').
2 2%y =y - -1)= _ (z4y+2y?
2 2y =¢* — 'z, wi-1)=1 2_9,_(“21)_
A2+l +y==2 .
o _ 4

4 riydr 4+ ridy = dr. 3. sintds = [d,r_am E.H,]&_

-t

yrine+ % =/ Toylnr. 4 3%y +rt=x+1, yil)=-1
. (1 + 3% sin y)dr — ety dy = O

6 ooy —dy—- =0

(=]

-,

v =tgt(2r+y) -2, y{’_;} - %_
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[

. IMoCTpolTE THHREDN GIHOYTH0S Tad e A e

. Pommme. minefiHoe HeQIHOPOARGE ¥ PAEHEHHS, ACI0L-

Koarpoasnas pafora Ne 2
Baopuwmim 1

FPAEHEHHE © [HOCTOSHHEIME KoMDGEIHerTRME (B0
MOGHD GOABE HHINOID [IOJSEIHA), HMEHAIEE JAHHEE
HACTHLIE PMOCHHAD ) = TE%, [y = TE—T.

PammTe. THHeRACE HEOTHOPNIHOE ¥ PAEHEHIE C HEOIi-
POHOCTER B BH/IE KEEIHMHAODOSIIEHAT

VoYt = e

TS METOA, BAPHAITHH TH0CTOSTHEDA:

¥ +dy +dy=e*Inr.

P, AHRERHY OAHNPOIHYK CHCTeMY § = AT

0 10
A=[—4 4 0], Mas=2
2 1 2

Hafms 3®CIoHEHTY OT MATPHIE A4 = (f ;)

[

. Pempme. mBeiH0e BEQIHOPOAHDE ¥PARHSHHE, WCIIL-

Koarpoasnas pafora Ne 2
Baopuaxm 2
Tl TRoATE IHEEEGE (IHOPTHOE ARG Gee AR
FPAEHEHHE © [DOCTOSHHEIME woadhdumpenrTama  (Bos-

MOGHD GOABE HHINOID [IOJSEIHA), HMEHAIEE JAHHEE
HECTHLIE pencana: i = re™ooslr,  go = & 5in 2.

Panmme. THHeRHCE HE0THOPNIHOE ¥ PARHEHIE C HEOIi-
POHOCTER B BH/IE KEEIHMHAODOSIIEHAT

¥+ 2y -y = (Br + G}

Ty§ METOJ, BADHAIHE NOCTOSTHEOR:
1

"+ dy = .

Ve g

Pammpm. AHHeRHY R OAH0POIHYE CHCTeMy & = A 3
2 6 15
A=1]1 1 -5, MAaz=-1
1 2 -6

Hafm 3&enoHedTy oT MATpaa A = (_31 :)

(2]

Honrponksaas pabora Ne 2
Bapuaoxm ¥

. INocTporT. AMHEREDS OIEOPOIRGE THdgepespanLioe

FPREHEHWE ¢ [OCTOSHHLIMHE EosfchmnpenTasm [Bog-
MOGEEHD GO0Pe HAZHOTD [MPSIER), AMEEISE TAHHLIE
MACTHEES DEISHES: ) = T28%, Jq = Te5.

. PRIOHTL AMHEREOE HEOAHOPOAROE ¥ PERHEHIE © HEGTHD-

POAHCTERY B BHAR EHATAMHN O UIEIE

'Y —Bly = 2e 3=

. PeIOHTL AMHGRHOE HEOAHODOIEOE ¥ DEEHEHNE, HCIOE-

¥ METH BEPHAIAN [I0CTORHEOR:

-2 +y=

=

=

. PRinHTE JTHHaAHYH GIHODOIHY O cAcTemy &= 4 7

a -6 -2
A=]18 12 3|, Mga=-3

g -9 -6

1 4
. HEATH 3HCIIOHEHTY OT METPHIE ..4.=[:1 _2).
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Honrponksaas pabora Ne 2
Bapuawm 4

. INocTporT. AMHEREDS OIEOPOIRGE THdgepespanLioe

FPARHEHAE ¢ NOCTOSHHLIMHE Eoagchunpenrase [Boo-
MOGEHEHD GO0Pe HAZHOTD [MPSIER), AMEEIESE TAHHLIE
MACTHIIE DENEHMS: ) = T cosdr, go = 1.

. PeinHTL AMHEREOE HEOAHOPOAROE ¥ PRRHEHIE © HEQTHD-

POAHCTERY B BHAR EHATAMHN O UIEIE

y" — 5y" + Gy = 13sin 3z,

. Poiners AnEsREOe HeOHODOII0E ¥ DRRHSHNE, HCIIE-

¥ METH BEPHAIAN [I0CTORHEOR:
&=

14 g2’

¥+ =

. PRinHTE JTHHaAHYH GIHODOITHY O cAcTemy &= 4 1

4 6 —-15
A=|1 3 -5, Maz=1
1 2 —4

. HEATH 3HCIIOHEHTY OT METPHIE ..4=(_41 f)
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KonTpoabnas padora Ne3
Bapuanm 1
1. Jnsa 3amaum Komm ykas3aTh Kakoi-HUOYOb OTPE30K, HAa KOTOPOM CYIIECTBYET pEUICHUE C JaHHBIMH
HavYaJIbHbIMU YCJIIOBUAMU

i=—, x(=1
< (o)
2. Pemmuth ypaBHEHHE:

3. s 3amaun
i = sVlnx + xt, x(0)=1- £
V2

HAUTH TPOU3BOHYIO
dx(t, E]l
de =0
4. HaiiTi BCe MOJ0XEHUS PAaBHOBECHS, MCCIICAOBATh MX HA YCTOMYMBOCTH
T=4x%-2x

Koutpoabnas padora Ne3
Bapuanm 2

1. Jna 3amaum Komm ykas3aTh KakOW-HHOYAb OTPE30K, HA KOTOPOM CYIIECTBYET pEIICHHE C JAaHHBIMHU
HaYaJIbHBIMU YCJIOBI/IHMI/I
¢ 1
i=— x(0) = =
xT’ 6

2. Pemmuth ypaBHEHHE:
}-.'=j.' .l_j'{x_ j.‘}—x =10
3. s 3amaun

i=5m+xﬁ,x(ﬂ]:1—1 3

HaWTH MPOU3BOIHYIO

dx(t, E]l
ds ==n
4. HaiiTu Bce MONMOXKEHNS paBHOBECHS, MCCIIENOBATh HX Ha YCTOMYUBOCTH
E=-e"4+1

© ®I'bOY BO «Yenl'V»



MUHOBPHAVYKHM POCCUN
\,} @enepanbHOE rocyJapCcTBEHHOE OIOIKETHOE 00pa30BaTeIbHOE
@ YUpPEKAECHHUE BBICIIEro 00pa30BaHuUs

«Hensbunckuit rocympaperBeHnslii yausepcure» (PI'BOY BO «Henl V)

Pabouas mporpamma mucrmmuias! "AnddepeHnnanbasie ypaBHEHUS'" 10 HAIPaBJICHUIO TOATOTOBKH (CIEHaTbHOCTH)

28.03.02 "HanoumxeHepus" HanpasieHHocTH (npodmmo) Hanorexnonorun B marepuanoseaeany @I'OY BO «Henl'V crp. 16

KonTpoabnas padora Ne3
Bapuanm 3

1. Jnsa 3amaum Komm ykas3aTh Kakoi-HUOYIb OTPE30K, HA KOTOPOM CYIIECTBYET pEIICHUE C JaHHBIMU
HaYdYaJIbHBIMHU YCJ'IOBI/ISIMI/I
te 1
i=— x(0) = =
xT’ 8

2. Pemmuth ypaBHEHHE: yt-3y=1
3. s 3agaun

i =&+ 2x%, ) =1+4+¢

HAUTH TPOU3BOHYIO

dx(t, £)

de L:
4. HaliTu BCe TIOJ0XKEHUS PAaBHOBECHSI, HCCIICAOBATh MX HA YCTOMYNBOCTh

X =cosx—sinx

Koutpoabnasi pabora Ne3
Bapuanm 4

1. Jlnsa 3amaum Komm ykazaTh KakoH-HHOYIb OTPE30K, Ha KOTOPOM CYIIECTBYET pEIIeHHWE C JaHHBIMU
Ha4aJIbHBIMH YCJIOBUSIMHA
.t 1
iF=—, x(0) = 7

2. Pemmts ypaBHEHHE:

j.' = {x + 1}}': + _]-."

s 3amaun

. £ 5

x=;—|—2x‘t, x(0=1-¢

HaWTH MPOU3BOIHYIO

dx(t, E]l
ds ==n

Haiitu Bce nono)xeHus1 paBHOBECHS], HCCIIENOBATh UX HA YCTOWYHBOCTh

F=—-e" 4"

w

s
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MUHOBPHAVYKHM POCCUN
\,} @enepanbHOE rocyJapCcTBEHHOE OIOIKETHOE 00pa30BaTeIbHOE
@ YUpPEKAECHHUE BBICIIEro 00pa30BaHuUs

«Hensbunckuit rocympaperBeHnslii yausepcure» (PI'BOY BO «Henl V)

Pabovast mporpamma nuctmmuines! "nddepeHnnanbable ypaBHEHU" [0 HAIPABIESHHIO MTOATOTOBKH (CHEINAIBHOCTH)

28.03.02 "HanoumxeHepus" HanpasieHHocTH (npodmmo) Hanorexnonorun B marepuanoseaeany @I'OY BO «Henl'V crp. 17

KonTpoabnas padora Ne3
Bapuanm 5

1. Jnsa 3amaum Komm ykaszaTh KakoW-HHOyOb OTPE30K, Ha KOTOPOM CYIIECTBYET pelIeHHE C AaHHBIMH

HavYaJIbHbIMU YCJIIOBUAMU

1

. t

2. Pemmuth ypaBHEHHE:

B+ %% = x(F + x)
3. s 3agaun

- 5 [Qg5

- 5 = 3 =

F=sVlnfx 4+ x V3 x(0)=1- ,JE

HAUTH TPOU3BOHYIO

dx(t, E]l

ds ==n

4. HaiiTi BCe MOJOXKEHUS PAaBHOBECHSI, HICCIICAOBATh MX HA YCTOMYNBOCTh
X=-cosx

Koutpoabnas padora Ne3
Bapuanm 6

1. Jlna 3amaum Komm ykazaTh Kakoi-HHOyOb OTPE30K, Ha KOTOPOM CYIIECTBYET pEIIeHHWE C JaHHBIMU

Ha4aJIbHBIMHA YCJIOBUSIMHA
5

t
.'z'-(.'=—_, x(0)=1
O

2. Pemmts ypaBHEHHE:
=147
3. Jlisg 3amadu
i =e&x+ 2x%, x0)=1+4 &7
HaWTH MPOU3BOIHYIO
dx(t, E]l
ds ==n
4. HaiiTu Bce MOJIOMKEHUs PABHOBECHS, HCCIIEOBATH X HA YCTOHYMBOCTRE = —3% + 1

© ®I'BOY BO «Uenl'V»



MUHOBPHAVYKHM POCCUN
\,} @enepanbHOE rocy1apcTBEHHOE OI0HKETHOE 00pa3oBaTeIbHOE
@ YUpPEKAECHHUE BBICIIEro 00pa30BaHuUs

«Hensbunckuit rocympaperBeHnslii yausepcure» (PI'BOY BO «Henl V)

Pabouas mporpamma mucrmmuias! "AnddepeHnnanbasie ypaBHEHUS'" 10 HAIPaBJICHUIO TOATOTOBKH (CIEHaTbHOCTH)
28.03.02 "HanoumxeHepusa" HampasieHHOCTH (npodmtio) Hanorexnonorun B marepuanoseaeann @I'6OY BO «Henl'V

cTp. 18

3amauu K sK3aMeny 1o Kypey «Jduddepeniuanbubie ypaBHEHUS», 3 CEMECTP

buner 1.
y=2_Z
1. © x ¥
2(y + 2)*
V=
2. 7 (+y-1)2
3 xy +y=lhx+1
: : e*
}:r‘r —2}:’ +}:r:—
4, Vi - x3
k=—-3x+vy
v=—4x +y+ !
5 U T tef
buner 2.
: v
1 =}=cuslu;
2 ¥ 4+ ycosx =sin2x
3. vVi+ay +4y=elnx
i=2x —y
4. |V =2y —x —5etsint
buner 3.
11._2—4-}?—6:{
1. ©  x-y-2
2. W+ @) dx=xdy
3. xy +2y=e™
4. ¥y +2y" -3y = @8x + 6)e”
%=y +tanit—1
5. Vv =-x +tant
buner 4.
1. xy =yx3-yi+y,yv@)=0
2.
thds 2t 3
= S p—
dt

4. v -3y + 6y =13sin3x
=2y —x
23t

=4y —3x + ———
5. U g3 + 1
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MUHOBPHAVYKHM POCCUN
\,} @enepanbHOE rocyJapCTBEHHOE OI0HKETHOE 00pa30BaTEIbHOE
@ YUpPEKAECHHUE BBICIIEro 00pa30BaHuUs

«Hensbunckuit rocympaperBeHnslii yausepcure» (PI'BOY BO «Henl V)

Pabouas mporpamma mucrmmuias! "AnddepeHnnanbasie ypaBHEHUS'" 10 HAIPaBJICHUIO TOATOTOBKH (CIEHaTbHOCTH)
28.03.02 "HanounmxkeHepus" HanpaBieHHOCTH (podrutio) Harnorexnonornn B Marepuanosenenann ®I'6OY BO «HenlY

crp. 19

buner 5.
: LV
XV =V +xcos*—
1. x
2 vV 81y =27
3. (2x+ 1)y +y=x
ax
P ;' = —_—
4 ¥ 3y +2y 1 +e3*
i=2x—-y—=z
-';_:I' = x p— }T
5, \i=3x—vy -2z
buner 6.
1. }.' —_ x}rl — z(x + }r}rl)
L (x+}-‘+ 2)’
2. © T \d+2x
o b
sintds = (-l-tsin‘§+s)dt
4 vV —B1y =273
iF=3x-—2y
5. li=2x—y+ 15+t
buer 7.
1. ¥y =ylx +¥)
2, (1—x*y)dx +x*(y —x)dy =10
vilmx4+y=2lnx
g VT =ga
i=y

= —4x + 4y
5. U=—-2x+y+ 2z
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MUHOBPHAVYKHM POCCUN
\,} @enepanbHOE rocyJapCcTBEHHOE OIOIKETHOE 00pa30BaTeIbHOE
@ YUpPEKAECHHUE BBICIIEro 00pa30BaHuUs

«Hensbunckuit rocympaperBennsiii yansepenter (PI'BOY BO «Henl'Vy)

Pabouas mporpamma mucrmmuias! "AnddepeHnnanbasie ypaBHEHUS'" 10 HAIPaBJICHUIO TOATOTOBKH (CIEHaTbHOCTH)
28.03.02 "HanoumxeHepus" HanpasieHHocTH (npodmmo) Hanorexnonorun B marepuanoseaeany @I'OY BO «Henl'V

ctp. 20

buner 8.
1 xy +yv=lhx+1
2. 2y =y 4R ryn YW =1
3x=}r=}r' = }:rz{x + },-!'J
4, y'+2y -3y =xte”
k=x—2y+ 2z
T=x+4y -2z
5. \E=x+5y -3z
buer 9.
Xy =y (1 + IuE)
1. x
s 2x+y _
5 y = x——Z;;-"J{n =0
(v*-2x)dx + (2xy —sinv)dy =0
4 v -4y +8y=e* $sin2x
I=—4x-—-2v+ T
5 j-‘=ﬁx+3}-‘—er_
burer 10.

1. xydx=*-y*dy

- ¥- 2x ] _

3. (v—3x*+1)dx+(x +Iny)dy =0
s

EL . F= —
¥ 2y +) T

4.
i=—-3x+2yv+2z
T=—3x—y+:z
5. I=-x+2y
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MUHOBPHAVYKHM POCCUN
\,} @enepanbHOE rocyJapCcTBEHHOE OIOIKETHOE 00pa30BaTeIbHOE
@ YUpPEKAECHHUE BBICIIEro 00pa30BaHuUs

«Hensbunckuit rocympaperBeHnslii yausepcure» (PI'BOY BO «Henl V)

Pabovast mporpamma nuctmmuines! "nddepeHnnanbable ypaBHEHU" [0 HAIPABIESHHIO MTOATOTOBKH (CHEINAIBHOCTH)
28.03.02 "HanoumxeHepus" HanpasieHHocTH (npodmmo) Hanorexnonorun B marepuanoseaeany @I'OY BO «Henl'V

crp. 21

buner 11.
1. xy cosy+siny = sin®y
2. xy +x*+xy=y
. . |
3. yi-2y = i 2ln(e - x)
F=—-3x+2y+2z
V=—3x—-y+z
4. I=-x+2y
burer 12.
1. ¥V +ytanx = e*cosx
2. (x}' + }r)‘ = xi},.
3. }.'"I + ﬁ.}-‘l =+ 9_].‘ = 3ﬁx€’x
[ Er
rETEY Y
[ Et
g, UEETEA S
buner 13.
L Sdx+(+InCy)dy =0,x>0,y >0
' o x+1
2. _]' .]' - x:
i=2x+y-—=z
V=-x+z
3. f=x+ty

© O®I'BOY BO «Uenl'V»




MUHOBPHAVYKHM POCCUN
\,} @enepanbHOE rocyJapcTBEHHOE OIOKETHOE 00pa30BaTeIbHOE
@ YUpPEKACHHUE BHICIIEro 00pa3oBaHuUs

«Hensbunckuit rocympaperBennsiii yansepenter (PI'BOY BO «Henl'Vy)

Pabouas mporpamma mucrmmuias! "AnddepeHnnanbapie ypaBHEHUS'" 110 HAIPaBJICHUIO OATOTOBKH (CIEHATbHOCTH)
28.03.02 "HanoumxeHepus" HanpasieHHocTH (npodmmo) Hanorexnonorun B marepuanoseaeann @I'BOY BO «Henl'V

cTp. 22

Buner 15.
1. vcosx+y(l+y)sinx =0
2. W) -ye™ =0
3 v -4y + 4y = 32xe™
= 4x — 8V + tan4t
4, V=4x -4y
Buner 16.

1, @G—x—2v)dx —2(1 4+ x+2v)dy =10
1,:'_(x+}’+2)’
2. 7\ 44 2x
. . 1
vi+2y +yv=(@x+ 2](1:135 +—)
x
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Hanpagyienune noaroroBku (cnenuanbuoctsb) 28.03.02 "Hanoun:kenepus”, HanpapJjieHHOCTD

(npo¢uian) "Hanorexnosorun B marepuasiopenenun”, PIIN "Iuddepenunansubie ypaBuenus',
2024 r.H., oyHasa popma o0yueHU

ITpopexTop no y4eOHOi pabore yTBepxaeHo 21.02.24 A.A. CanamaroB

Y4eHbIM COBETOM (PH3HUYECKOTO (aKyIbTeTa

IIpoTokon 3acenanus Ne 09 ot 15.02.2024

[Ipencenarens YueHoro coBera
(husuueckoro paxkynpTeTa COIIaCOBaHO M.A. 3arpeoun

3acenanueM kadeapnl TeOPUH yIpaBJIeHHs] H ONTHMH3AIHH
ITporoko:n 3aceganust NeQ9 ot 08.02.2024

3aBenyromui kapenpoi COIIaCOBAHO . B. U3MmecTheB

ABTOp (COCTaBUTEI) E.T. Benos

CTpykTypa pa6oueii mporpaMMbl cO00TBeTCTBYeT mpukasy pekropa ®I'bOY BO «Ueal'¥» ot «13»
anpeas 2021 r. Ne 247-1
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