ﬂ,OKyll‘IEHT noan 0/ 3N1eKTPOHHOIMIEOBPHAYKHU POCCUU

NHdopmaum : DenepanpHOE roCyJapCTBEHHOE 010 PKETHOE 00pa30BaTeIbHOE
(DMO TaCKa anepbequ YUPEKACHUE BBICUIETO 06pa3OBaHI/Iﬂ
Tonxdiocts: PekTop «HensOunckuii rocynapctBeHHbii yHusepeureT» (PI'bOY BO «Henl'Vy)

[arta pognucanus: 09.04.2025 10:35:41

YHUKd HE%WWWWQWHHHHHHH "NuddeperunanbHble ypaBHEHUS" 110 HAIIPABICHUIO MOATOTOBKY (CIIENUAIBHOCTH)

04c19e d8bfb98f3bé’c’b9§a% 8%%’%%129% HHOCTH (mpoduio) Menuuunckas puzuka ®PTBOY BO «Yenl'Vy» ctp. 1

PaGouas nporpamMma JTUCHMILIMHBI (MOXYJIs)™
Juddepennnanbubie ypaBHEHUS

HamnpasieHue moaroToBku (CIenuaibHOCTD)

03.03.02 Pusuka

HanpasnenHocTts (mpoduiib)

MeaunuHckas d)HSI/IKa

[IpucBauBaemas kBanu@ukanus (CTENEHb)

OakajaB

®opma 00yueHust

O4Hasin

I'on(s1) HAOoOpa 2023

*Pabouas nporpamMmma IuCHUIIINHBI (MO,I[y.]'ISI) aZialiITupoBaHa AJist UHKIIFO3UBHOT'O O6y‘{eHI/IH HHBAJIMJA0B 1
Ji1 ¢ OrpaHUYCHHBIMU BO3MOKHOCTAMUA 310POBbA

YemssOounack 2023 1.

© ®I'BOY BO «Henl'V»



MUHOBPHAVYKHI POCCUUA
\‘) ®denepanbHOE rocyJapcTBEHHOE OI0IKETHOE 00pa30BaTeIbHOE
@ YUYpEKICHHUE BBICLIETO 00pa3oBaHUs

«HensOunckuit rocynapctBeHHsliil yausepeuret» (PI'bOY BO «Henl'V»)

Pabouas nporpamma nucuumuasl "Iuddepennuanbapie ypaBHEHHUS" 10 HAPABICHUIO TOATOTOBKHU (CIELUAIEHOCTH)

03.03.02 "®wusuka" nanpaeiaentoctu (npoduito) Menuunckas puznka GPTBOY BO «Yenl'Vy» ctp. 2

Conepxanue

1. Ileau ocBOGHMS NUCIUTLINHBI

2. Mecro nucumiuinHbl B ctpykrype OITOIT

3. Komnerenuuu oby4aromerocs, (GopMUpyeMble B pe3yJIbTaTe OCBOSHUS TUCHIUTIIHHBI
(Momyist)

4. O0beM TUCHUTUTUHBI (MOTYJIS)

5. CtpyKTypa U cofepKaHue AUCIUIUIMHBI (MOTYJIS)

6. @OHJ OLICHOYHBIX CPEACTB

6.1. IlepeueHp BUIOB OLICHOYHBIX CPEJICTB

6.2. TunoBbIE KOHTPOJIbHBIE 33JJaHUSI K UHBIE MaTEPHUAJIbI JUIsl TEKYILIEH aTTeCTalluu
6.3. TunoBble KOHTPOJIBHBIE BOIPOCHI Y 3aJaHUSA JUIsl IPOMEKYTOYHOM aTTECTANN

6.4. Kputepuu onieHuBaHUA

7. YueOHO-MeTOauYECKOe U UHPOPMAITMOHHOE 00€CTICUCHUE AUCITUTLITUHBI (MOTYJIs)
7.1. PekoMeHyemasi murepaTrypa

7.2. Ilepeuenb pecypcoB HH(DOPMaIIMOHHO-TEIEKOMMYHUKAIMOHHOM ceTu "MuTepHet"
7.3. Ilepeuenb HHPOPMALMOHHBIX TEXHOJIOTUI

8. MarepuanbHO-TEXHUYECKOE 00eCIIeUeHHE TUCITUTIITUHBI (MOTYIIs)

9. MeTtoauueckue yKa3aHus Juisi 00y4aroImxcsi 10 OCBOCHUIO JUCIUIUIMHBI (MOTYJIS)
10. CnenuaibHble YCIOBUS OCBOCHUS AUCHUILIMHBI 00YyUalOIIMMUCS C UHBAJIMAHOCTBIO U
OTrpaHUYEHHBIMHA BO3MOKHOCTSIMHU 3/10POBbS

© ®I'BOY BO «Henl'V»




MUHOBPHAVYKHI POCCUUA
\‘) ®denepanbHOE rocyJapcTBEHHOE OI0IKETHOE 00pa30BaTeIbHOE
@ YUYpEKICHHUE BBICLIET0 00pa3oBaHUs

«HensOunckuit rocynapctBeHHsliil yausepeuret» (PI'bOY BO «Henl'Vy)

Pabouas nporpamma nucuumuasl "Iuddepennuanbapie ypaBHEHHUS" 10 HAPABICHUIO TOATOTOBKHU (CIELUAIEHOCTH)

03.03.02 "duszuka" HanpasieHHocTH (npodmo) Meaununckas ¢puzuka PIEOY BO «Henl'Y» ctp. 3

1. HEJIX OCBOEHUMA TUCHUTIINHBI

Heuu : Henb npenogaBanus qucuniuinabl «Anddepenpanbabie ypaBHEHUS» COCTOUT B IPUOOPETEHNH CTYJEHTaMH TEOPETHYECKUX
3HAHMH U MPAKTHYECKUX YMEHUI U HaBBIKOB 110 TEOPUH AU GepeHHANBHBIX YPaBHEHHIH, HCIIOJIB30BAHUH UX ISl PEIICHHUS
MIPUKJIAHBIX 33124 (PU3UKH, MEXaHUKH, BAPHALIMOHHOTO UCYHCIICHHUSI.

Pe3yJ'ILTaTI>I 06yquH${ IO JUCHUIIMHE HAIIPABJICHBI Ha JOCTHXXCHUE NHAUKATOPOB, COOTBETCTBYIOIINX KOMIIECTCHIIUN OIIK-1:

OIIK-1.1. O6nagaer 6a30BbIMH 3HAHUSIMY, IIOJIyYEHHBIMU B 001aCTU (PU3UKO-MaTeMaTHYECKUX U (UIK) €CTECTBEHHBIX HayK.

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

OIIK-1.3. VimMeeT HaBBIKK HCIIOJIH30BAHUS OCHOBHBIX IOHSATHH, 3aKOHOB (PU3UKO-MaTEeMaTHUECKUX U (MJIM) ECTECTBEHHBIX 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:

«MaremaTtruaeckuii aHanmu3y, «JIuHeHas anreOpay

2.2 JIncuMnIuHbI H MPAKTUKH, IS KOTOPbIX 0CBOEHHE JAHHOI TUCHUILINHBI (MOIYJs1) He00X0AUMO KaK MpeliecTBYIolIee:

«TeopeTnueckast MeXaHHKay», «JIMHEeHHbIe 1 HENMHEeHHbIe YpaBHEHNsT PU3UKN», «IHTerpaIbHbIe YpaBHEHHS H BApHALTHOHHOE),
«YucneHHble METO bl PU3UKHY», TEOPHS U CIIEIUTUCIUIUINHBI, CBI3aHHBIE C KAYECTBEHHOH Teopuel nuddepeHInanbHbIX YpaBHEHUH C
PpUOIMKEHHBIM PEIIeHNEeM B TEOpEMaMH CYIIECTBOBAHMS HaYaIbHBIX M KPaeBBIX 3a/1au Il OOBIKHOBEHHBIX T (depeHInanbHbIX
ypaBHEHUH.

3. KOMIIETEHL{IY OBYYAIOIIETOCSl, ©OPMUPYEMBIE B PE3YJIbTATE OCBOEHMSI JUCLIATITAHBI
(MOZYJIST)

OIIK-1: Cnoco0eH npuMeHsSITH 0a30Bble 3HAHUA B 00J1acTH PU3NKO-MaTEMATHYEeCKUX U (WJIM) eCTECTBEHHBIX HayK B cdepe
cBoeil mpogeccHOHATBLHOI 1esITeJILHOCTH;

3HaTh:

Hunst noctmkennst OITK-1.1. npenmer nzydeHus Teopun AU GepeHIMATBHBIX YPaBHEHHH, €€ TEOPETHIECKYIO ¥ MPAKTHIECKYIO
COCTaBJIAIOIINE

YMmeTh:

Junst noctxennst OITK-1.2. pemare 3a1a4m, OTHOCSIINECS K OCHOBHBIM THIIAaM Ju()(hepeHINaNbHBIX ypaBHEHU

Baanernb:

Hns noctmxenust OITK-1.3. TepMuHoI0THeii, OCHOBHBIMH 0003HAYEHUSMH, IPHEMaMH U METOJIaMH, TIPUHSTHIMU B TEOPHH
nuddepeHInaNbHBIX YPAaBHCHUH.

B pe3yabTaTe 0CBOCHUA U CHUIIIMHBI oﬁyqamumiflcsl JOJIZKCH

3.1{3naTn:

3.1.1|npenmet uzyueHus Teopun AudGepeHIMaNbHbIX YPaBHEHHH, €€ TEOPETUIECKYIO U IPAKTUUECKYI0 COCTABIIONINE

3.2(Ymerh:

3.2.1|pewmatp 3a1a9¥, OTHOCSIINECS K OCHOBHBIM TUIaM TH(depeHInanbHBIX ypaBHEHUI

3.3|Baanern:

3.3.1|TepMuHONIOrHeil, OCHOBHBIMU 0003HAUCHUSAMH, IPUEMaMH U METOIaMH, IPUHATHIMH B TEOpUH IU(HepeHITaTbHBIX
YpaBHEHHUU.
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4. OFBEM JUCIIMIIVIMHBI (MOYJISA)
Ob6Lwasn TpyaoemMKocTb 33ET
Yacos o yueOHOMY Iutany : 108 Buner kouTponst B cemecTpax:
B TOM YHUCIIE :
ayIUTOpPHBIC 3aHATUA : 52 9K3aMEHBHI 3
camocTosTeNbHas paboTa : 28,6
4acoB Ha KOHTPOIb 18
KOHTaKTHas pabora: 61,4
UKP: 9,4
5. CTPYKTYPA U COAEP)KAHUE JUCIUIIJIMHBI (MOAYJIS)
Kon HaumenoBanue pa3jiejioB U TeM /BU/I 3aHATUSA/ Cemectp | Yacos Jlutepatypa
| 3aHATHSA [ Kvpc
Paznen 1. O6mas Teopusi AuddepeHuaIbLHBIX YPABHEHUI U CHCTEM.
1.1 Oomue nousTus /Jlex/ 3 1 JI1.1 J11.2J12.1 J12.2
J12.3712.4 J12.5
JI2.1J13.3
30132 33 2435 26
1.2 HexkoTtopsie anemMeHTapHbIC METOIbI HHTETpUpOBaHus. /JIek/ 3 1 JIT.1JI1.2J12.1 J12.2
J12.3712.4 J12.5
JI2.1J13.3
30132 33 2435 26
1.3 VYpaBHEHHUS ¢ pa3IesIFOIUMUCS iepeMeHHbIMA. OTHOPOIHBIE YPAaBHEHHS U 3 2 JI1.1J12.4 J12.5J13.3
cBogsmuecs K Hum. /TIp/
1.4 |JIuneiinsle ypaBHeHus 1-ro nopsaka. YpaBHeHus bepHyiiu. YpaBHeHUs 3 4 JI1.1J12.4 J12.5J13.3
Pukkaru. /TIp/
1.5 VYpaBHenus B monHbIX Auddepenimanax. Materpupyromuii MHOKUTENb. /TIp/ 3 4 JI1.1J12.4 J12.5J13.3
1.6  |[Konrpossnas pabora Nel /TIp/ 3 8 JI1.1J12.4 J12.5J13.3
1.7 Hexoropsie anemMenTapHbIe METOIBI UHTETPUPOBAHUS YPAaBHEHHUI EPBOTO 3 2 JI1.1 J11.2J12.1 J12.2
nopsiika. /Cp/ JI2.3J12.4 J12.5
JI2.1J13.3
2122 33 B4 35 D6
Pazpnen 2. JIuneiinble ypaBHEeHHS H CHCTEMBI.
2.1 JluHelHbIe OTHOPOIHBIC YPABHEHHUS C IOCTOSHHBIME KO3 puiineHTaMu 3 1 JIT.1JI1.2J12.1 J12.2
(comy4aii mpocThix KopHeit). /JIek/ JI2.3J12.4 J12.5
JI2.1J13.3
D132 33 34 35 26
22 JluneiiHble OTHOPOJHbIE YPAaBHEHHS C OCTOSIHHBIMU KO3 GUIIMEHTaMU 3 1 JI1.1 J11.2J12.1 JI2.2
(cygaii kpaTHBIX KopHeR). /JIex/ JI2.3J12.4 J12.5
JI2.1J13.3
D132 33 34 35 26
23 JluneiiHble HEOAHOPOIHBIE YPABHEHUS € TOCTOSHHBIMU KO HLIUCHTaMU. 3 1 JI1.1 J11.2J12.1 J12.2
Kgazumuorwiens!. /JIex/ JI2.3J12.4 J12.5
JI2.1J13.3
0132 33 34 35 26
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24 HopmanbHast TnHelHas OAHOPOAHAsA CHCTEMA C ITOCTOSTHHBIMU 3 JI1.1 J11.2J12.1 J12.2
ko3 durmenramu. /Jex/ JI2.3J12.4 J12.5
JI2.1J13.3
D132 33 54 35 26
2.5 HopmanbHast cucTeMa JIMHEHHBIX YPaBHEHUH C I1€-PEMEHHBIMU 3 JI1.1 J11.2J12.1 J12.2
ko3 durmenramu. /Jex/ JI2.3J12.4 J12.5
JI2.1J13.3
D132 33 34 35 26
2.6 Jluneiinble ypaBHEHU N- IO MOPsAKA C HEpEeMEHHbIMU Koddduienramu. /JIex/ 3 JI1.1 J11.2J12.1 J12.2
J12.3712.4 J12.5
JI2.1J13.3
D132 33 54 35 26
2.7 JluHeliHbIe OTHOPO/IHBIC YPAaBHEHUS C IOCTOSHHBIME K03 puiiueHTamu. 3 JI1.1J12.4 J12.5713.3
Ksasumuorowrensl. 3anaua Komm. /TIp/
2.8 JIuHelHbIe OTHOPOIHBIC CUCTEMBI C MOCTOSIHHBIMU KO3 GunneHTamu. Crydait 3 JI1.1J12.4 J12.5J13.3
JIeHCTBUTENBHBIX KopHEH. /TIp/
2.9 JluneiHble OTHOPOJHBIE CUCTEMBI C IIOCTOSHHBIMU K03 punnenramu. Ciydait 3 JI1.1J12.4 J12.5J13.3
KOMILJICKCHBIX KopHel. /TIp/
2.10  |JIuHeliHbIC HEOJHOPOIHBIC CUCTEMBI C IOCTOSHHBIME KO3 QHUIIHEHTaAMH. 3 JI1.1J12.4 J12.5J13.3
Kpaszumuorounensl. MeroJ Bapuanuy HoCTOsIHHBIX. /ITp/
2.11  |JIuneliHble HEOTHOPOAHBIE CHCTEMBI C IOCTOSIHHBIMU KO GUITEHTaMU. 3 JI1.1J12.4 J12.5J13.3
Metoa Bapuaruu nNocTosHHbIX. /T1p/
2.12  |KoutponbHas padota Ne2 /TIp/ 3 JI1.1J12.4 J12.5J13.3
2.13  |JluHeliHble ypaBHEHHUS C MOCTOSIHHBIMU Kod(unmeHtamu. /Cp/ 3 JI1.1 J11.2J12.1 J12.2
J12.3712.4 J12.5
JI2.1J13.3
D132 33 34 35 26
2.14  |HopmanbHas nuHeWHas 0JHOPOJHAs CHCTEMA C MIOCTOSHHBIMU 3 JIT.1J11.2712.1 J12.2
ko3 durmentamu. /Cp/ JI2.3J12.4 J12.5
JI2.1J13.3
D132 33 54 35 26
2.15 |Ioka3arensHas ¢yHKIMsA MaTpuLsL. /Cp/ 3 JI1.1 J11.2J12.1 J12.2
J12.3712.4 J12.5
JI2.1J13.3
D132 33 54 35 26
2.16 |HopmanbHas cucTemMa JIMHEHHBIX YPaBHEHHI C TEPEMEHHBIMU 3 JI1.1J11.2J12.1 J12.2
ko3 durmentamu. /Cp/ JI2.3J12.4 J12.5
JI2.1J13.3
D132 33 54 35 26
2.17  |JluneitHble ypaBHEHUS N-To MOPSIKa C IepeMeHHbIMU K03 duirentamu. /Cp/ 3 JIT.1 JI1.2J12.1 J12.2
J12.3712.4 J12.5
JI2.1J13.3
0132 33 34 35 26
Pazgen 3. Teopembl 0 HyJISIX pellieHHIi JIMHEHHBIX YpaBHEHHIl BTOPOTo
nopsiaKa.
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3.1 TeopeMsl 0 HyJIAX pelleHHU JIMHEWHBIX YPaBHEHUI BTOPOTO 3 JI1.1J11.2J12.1 J12.2
/JTex/ J12.3 J12.4 J12.5
J12.1J13.3
301 5233 B4 25 26
32 TeopeMsbl 0 HyJISIX pellleHUH TMHEHHBIX ypaBHEHU BTOporo nopsaka. /Cp/ 3 JI1.1J11.2J12.1 J12.2
J12.3 J12.4 J12.5
J12.1J13.3
31 52 33 B4 25 26
Pazpnea 4. 3agaua Komn.
4.1 Teopema cymiecTBOBaHUS M €AMHCTBEHHOCTH pereHus 3aaauu Komm amst 3 JIT.1 J11.2J12.1 JI2.2
HOPMAaJIbHOM CUCTEMBI JINHEHHBIX ypaBHeHUI /JIex/ J12.3J12.4 J12.5
J2.1713.3
301 32 33 B4 35 D6
4.2 Teopema cymiecTBOBaHUS U €AMHCTBEHHOCTH peteHus 3axaun Komm amst 3 JIT.1JI1.2J12.1 JI2.2
oJIHOTO ypaBHeHusl. /JIex/ J12.3712.4 J12.5
J2.1713.3
30132 33 2435 26
43 Teopema cymecTBOBaHUS U €AMHCTBEHHOCTH pereHus 3aaaun Komm amst 3 JIT.1JI1.2J12.1 JI2.2
HOPMAJIBHOM cucTeMbl 1uddepeHInalIbHbIX YpaBHeHUH. /JIek/ J12.3712.4 J12.5
J2.1713.3
30132 33 2435 26
4.4 TeopeMsl CyIIeCTBOBaHUS U €IMHCTBEHHOCTH petieHus 3anaun Komru. /Cp/ 3 JIT.1JI1.2J12.1 JI2.2
J12.3712.4 J12.5
J2.1713.3
30132 33 2435 26
Pazges 5. HempoaoJskaemblie pelieHUst
5.1 Henponomxkaemble pemenus /JIex/ 3 JIL.1J11.2J12.1 J12.2
J12.3 J12.4 J12.5
J12.1J13.3
31 352 323 B4 25 26
5.2 Henpomomxaemsie pemenns. /Cp/ 3 JIL.1J11.2J12.1 J12.2
J12.3712.4 J12.5
J2.1713.3
31 352 323 B4 25 26
Pa3gen 6. ABToHOMHBIE cCHCTeMBl, (pa30BbIe OPTPETHI
6.1 ABTOHOMHBIE CHCTEMbI TU(PPEepeHIHATBHBIX YPAaBHEHHUI U UX (a30-BbIe 3 JIT.1 JI1.2J12.1 JI2.2
npoctpaHcTsa. /Jlex/ J12.3712.4 J12.5
J2.1713.3
D132 33 34 35 26
6.2 ®a3oBas MI0CKOCTh JUHEHHON OJHOPOIHON CUCTEMBI BTOPOTO MOpsKa € 3 JI1.1J11.2J12.1 J12.2

MOCTOSTHHBIMH K03 duenTamu. /JIex/

J12.3J12.4 J12.5
JI2.1J13.3
0132 33 54 35 26
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6.3 Koncepsarusnsle cuctemsl. /Cp/ 3 2 JI1.1J11.2J12.1 J12.2
JI2.3J12.4 J12.5
JI2.1J13.3

0192 33 54 35 26

Pa3nen 7. Teopus ycroiiunBocTu.

7.1 Teopus ycroitunocty. OcHOBHbIE HOHATHUSL. /JIex/ 3 1 JI1.1 J11.2J12.1 J12.2
J12.3 J12.4 J12.5
JI2.1J13.3
31 52 33 B4 25 26

7.2 Teopus ycroitunBoctu. /Cp/ 3 2,6 | JI1.1J11.2J12.1 J12.2
J12.3712.4 J12.5
JI2.1713.3
3192 33 54 35 26

Paznean 8. ypaBHeHHH B YaCTHBIX MIPOU3BOAHBIX

8.1 YpaBHEHHS ¢ YaCTHBIMH NIPOU3BOIHBIMH MEPBOTO Mopsiika /JIex/ 3 2 JI1.1J11.2J12.1 J12.2
J12.3712.4 J12.5
JI2.1J13.3
30132 33 2435 26

8.2 YpaBHEHHS ¢ YaCTHBIMHU IPOU3BOIHBIMU I1epBOTo nopsiaxa. /Cp/ 3 2 JI1.1J11.2J12.1 J12.2
J12.3712.4 J12.5
JI2.1J13.3
D132 33 54 35 26

Paznen 9. Dx3amen

9.1 /9x3amen/ 3 18 JI1.1J12.4 J12.5J13.3

Pa3nen 10. Unasi konTakTHas padota

10.1  |MupuBuayanbHas KOHCYJIbTalUs, TEKYIUi KoOHTpois /TKP/ 3 9,4 JI1.1 J11.2J12.3
J12.4J12.5 J12.1 J13.3
393 54

6. POHJ1 OHEHOYHBIX CPEACTB

6.1. IlepeyeHb BUIOB OLIEHOYHBIX CPEACTB

I[OMaHIHﬂﬂ KOHTpPOJIbHas pa60Ta. I/IH,Z[I/IBI/I,ZlyaI[beIC KOHCYJIbTallUU IO UTOraM. I/IHZ[I/IBI/I[lyaJ]])Hble U I'pyNIioBbIC KOHCYJIbTAllUU IO
HUTOraM KaXxoro paszeJia.

6.2. TunoBbie KOHTPOJIbHBIC 3aIaHUAA U HHBIC MaTePHaAJIbI 1JIl TeKyl_IIeﬁ aTreCcranuu

CM. TPUJIOKEHUE

6.3. TunoBbie KOHTPOJIbLHbIE BONPOCHI U 3aJaHUS /15 IPOMEKYTOYHOI aTTecTaluu

1. OnpeneneHus ypaBHEHHUS B IOJIHBIX JU(depeHnanax 1 HHTErPUPYIOIero MHOXUTEIA. Teopema o pelieHuH YpaBHEHHUS B TIOJIHBIX
madpepennpanax. Crnencr-sue. Teopema 00 HHTETPUPYIONIEM MHOXKHUTEIIE.

2. OnpepeneHus TMHEHHOTO OHOPOIHOTO M HEOAHOPOIHOTO AU(PepeHINANTBHOTO YPaBHEHHSI IEPBOTO Mopsiika. Teopema o
pELICHUH JTMHEHHOT0 HEOJHOPOAHOTO I depeHInaTLHOTO YpaBHEHUS IEPBOTO MOPSIIKA.

3. Ompenenenue ypaBHenust bepuymm. Merox pemenust ypaBuenust beprnymiu. Teopema cyiiecTBOBaHUS U € IMHCTBEHHOCTH
pelIeHus OTHOPOIHOTO YPaBHEHHUSI.

4. OmnpeneneHue ypaBHEHHS C pa3AeisIOLIMMICS IEPEMEHHBIMH. TeopeMa CyIeCTBOBaHUS M €AMHCTBEHHOCTHU PELICHHUs yPaBHEHUS C
Pa3IEISIIOIIMMHUCS TIePEMEHHBIMU.

5. OnpeneneHne TMHEHHO 3aBUCUMBIX/He3aBUCUMBIX QyHKImiA. Onpexnenurens Bponckoro. TeopeMa o auHEHHOH 3aBUCHMOCTH
byHKITHI.

6. OnpesenieHne TMHEHHO 3aBUCUMBIX/He3aBUCUMBIX QyHKImiA. Onpenenurens Bponckoro. Teopema o TMHEHHON HE3aBUCUMOCTH
byHKITHI.
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7. OnpeneneHue JMHEHHOTO OTHOPOAHOTO N depeHaIbHOr0 YpaBHEHUS N-01 CTENIEHH C IIOCTOSHHBIMU KO3 QUIIMEHTaMu.
Onpenenenne GpyHIaMEHTAILHOW CHCTEMBI PEIICHUH. XapaKTepUCTHYECKU MHOTOWIEeH. TeopeMa 00 0011IeM pelIeH!H JIMHEHHOTO
OJIHOPOJHOTO AU GEepPEeHIINAILHOTO YPABHEHUS € IOCTOSHHBIMU K03()(UIIMEHTAMU B Cllydae NPOCTHIX KOPHEH.

8. OnpeneneHue TMHEHHOTO OTHOPOAHOTO TU(EepPEHIINATLHOTO YPaBHEHHS N-0i CTETICHH C MIOCTOSHHBIMU KO3 QUIIMEHTAMHU.
Omnpenenenue GpyHAaMEHTaIbHON CUCTEMBI pelleHui. XapakTepucTuueckuil MHorowieH. JlemMa o cmenieHuu ((hopMyaupoBKa).
JlemMMa 0 KpaTHBIX KOpHSIX (popMynupoBka). Teopema 06 o01EM pelIeHUH TMHEHHOTO 0JHOPOJHOr0 Au(HepeHIUaILHOTO
YpaBHEHHS C IOCTOSIHHBIMH KO3 QUIIEHTaMH B CIydae KPaTHBIX KOPHEH.

9. JIuneiinsle quddepeHanbHble ypaBHEHHS N-T0 IOPsAAKA ¢ HOCTOSIHHBIMU Kodddurnuentamu. OyHaMeHTanbHas CUCTEMA
peleHuid 1 od1ee perieHre. XapakTepucTHIeCKuit MHorowieH. Teopema 00 001eM penieHnd THHeHHOTo AU epeHIMaIbHOTO
YPaBHEHUS N-TO MOPSJIKA C IOCTOSHHBIMU K03()(ULIMEHTaMU B Cllydae POCTHIX KOPHEN.

10. JTuneiinbie nuddepeHnnanbHble ypaBHEHUS N-TO MOPsAKa ¢ TOCTOSHHBIMU K03 duimenTamu. OyHIaMeHTalbHAs cCCTeMa
peuenuii. XapakTepucTuueckuit MHorouaeH. @opmyia cmenienus. Jlemma o KpaTHbIX KopHX. OOliee pelleHre JMHEHHOro
nuddepeHIInanTbHOr0 YpaBHEHHS N-TO TOPS/IKa C TIOCTOSHHBIMH KO3()QHUIIHEHTaMU B ClTydae KPaTHBIX KOPHEH.

11. Jluneitnble HeoqHOPOAHBIE TU(depeHnnanbHbIe YpaBHEHHS ¢ IOCTOSHHBIMU K03 duiuenTamu. Kasumuorouwiensl. Teopema o
BHJIC YaCTHOT'O PEIICHNS B Cllydae KBa3UMHOTOUJICHOB.

12. Jluneiinsle cucteMbl TuddepeHnnanbHbIX ypaBHEHUH ¢ TOCTOSHHBIMU K03 dHULueHTaMU. XapaKTepUCTUUSCKUN MHOTOWIEH.
Teopema o Buze pemeHus B ciiydae MPOCTHIX KOPHEH.

13. Jluneiinble cucteMbl TuddepeHnnanbHbIX ypaBHEHNH ¢ TOCTOSHHBIMU K03(dHULueHTaMU. XapaKTepUCTUUECKUN MHOTOWIEH.
Teopema 0 BHIE pelIeHHUs B O0IEM CIIydae.

14. Jluneiinble cucTeMbl TuddepeHnnanbHbIX ypaBHEHNH ¢ IepeMeHHbBIMU Kod(-dunuenramMu. Teopema cylecTBOBaHUS U
€IMHCTBEHHOCTH penieHus 3axaun Komm.

15. JInneiinsle cucteMsl quddepeHnnanbHbIX YpaBHEHUH ¢ IepeMeHHbIMU Ko3d-(urmentamu. OyHJaMeHTalIbHAsl CUCTEMa PELICHUH.
Ormpenenurens Bporckoro.

16. Jluneiinble cucteMbl TuddepeHnnanbHbIX ypaBHEHUH ¢ nepeMeHHbIMU Ko3(d-¢punnentamu. Jlunelnsle auddeperyansHbe
YpaBHEHHSI N-TO TOPsIKa ¢ IepeMeH-HbpIMU Kodddunrentamu. ®opmyna JlnyBuiis.

17. Jluneiinble cucteMsl TuddepeHnnanbHbIX ypaBHEeHUH ¢ nepeMeHHbIMU K03 (d-¢punuentamu. Jlunelinsle auddepeHnyansHbie
YpaBHEHHS N-TO TOPsIKa C IepeMeH-HbIMU KodddurmenTamu. MeTo1 BapHaiy MOCTOSHHBIX.

18. Jluneiinble nuddepeHnnanbHble ypaBHEHUS N-T0 MOPsIKa ¢ IepeMEHHbIMU K03 () hUneHTaMU. DKBUBAJICHTHOCTh YPaBHEHUS U
cucteMsl AU HepeHIaIbHbIX YPaBHECHHN C TEPEMEHHBIMU K03 QUITHSHTaAMU.

19. Teopema o HekonedmomeMmcs pemenun. Teopema IlITypma.

20. Teopema cpaBaenus. Teopema Kuesepa.

21. Teopema cyuiecTBOBaHuUs pewieHus 3ana4u Komm 11st oAHOro ypaBHEHHUSL.

22. Teopema 0 eIMHCTBEHHOCTH penieHus 3agaun Komm s ognoro ypaBHenus. Hepasenctso ['ponyoutna.

23. Jlomansle Ditnepa. MeTo nociaea0BaTeIbHbIX TPUOIMKEHHH.

24. Teopema CyIIeCTBOBaHHUS U ANHCTBEHHOCTH pelIeHus 3a1aui Komm i HOpMallbHOM cucTeMbl Au(GepeHIHaNTbHbIX YPaBHEHHH.
25. YcroitunBocTs pertenus no JlsmyHoBy. JlocTaTouHOE yCIIOBHE YCTOMYUBOCTH AJISl TMHEHHOW OTHOPOIHOMN CHCTEMBI C
MOCTOSIHHBIMH KO3 PHUITIEHTaMHU.

26. Teopema JIsnyHoBa 06 ycroitunBocti. Teopema JIssimyHoBa 00 aCHMITOTHYE-CKOH YCTOHYHUBOCTH.

27. YpaBHEHHUS ¢ YACTHBIMU IPOU3BOAHBIMY IEPBOro nopsaka. Teopema 06 o0IeM pereHud JMHEHHOTO ypaBHEHHS.

6.4. Kputepuu oneHuBaHus

DopMbl KOHTPOJIA:

- TEKYILMH KOHTPOJIb OCYILECTBIIAETCA IIyTeM PEryJIIPHOrO PEeLIeHHs 3a/1a4 Ha IPAKTHYECKUX 3aHATHIX U 00CYKIEHUS JOMALIHUX
3aJJaHUM;

- IPOMEXXYTOUHBIH KOHTPOJb OCYIIECTBIAECTCSA B (hOpMe IIPOBEPOUHBIX KOH-TPOIBHEIX PadoT;

- UTOTOBBIH KOHTPOJIb OCYIIECTBIISIETCS B (hOpPME MUCEMEHHOT0 9K3aMeHa B KOHIIE KaXJJOr'0 CeMEeCTpa.

Ha6pannas cymma 6aniioB (% BBINOIHEHHBIX 3aaanuil) (Max— 100):

-HeynosnersopurensHo Menee 40

-Y nosnersopurenbHo 40-60

-Xopomo 61-79

-Otnuano 80-100

WTOTOBBII 3K3aMEH: IPOBOJUTCS B MPUCYTCTBUH TMPETIOJaBaTENsI U MIPEATIOIaraeT

pelIeHue 3a1ad ¥ pa3BepHYTHIH, MTOJHbIA OTBET HA TEOPETHUECKUE BOIPOCHL. BOmpock! cocTaBisioTes ¢ yuéToM MaTepHana,
MPOWAEHHOTO KaK Ha JIEKIMOHHBIX 3aHATHSX, TaK U Ha MPAKTHYECKUX 3aHATHIX. BpeMs, OTBOANMOE Ha BBIIOJIHEHUE UTOTOBOM
paboTtsl, 120 MUHYT.

Hrorosas orienka BeIcTaBiseTcs 0 6amtbHOM cucteme. CyMMHpYIOTCs (C Becamu) Oaibl, MOJy4eHHbIE 332 KOHTpOoJIbHbIE paboTel (10
MaKCHMYM 32 K&KAYI0 KOHTPOJIbHYIO padoTy), 6anibl, HosydeHHble Ha sk3aMene (50 makcumyM). Beca moryt
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OBITH OTIpeJIeNIeHBI CIIeTYIOM 00pa3oM: Il KOHTPOJIBHBIX paboT Bec cocrasisiet 0,4, mist sk3ameHa Bec — 0,5.
[Tony4yeHHbIE CTyIEHTaMH OaJlIbl CYMMHUPYIOTCS U TiepeBoasTcs B 10-0anbpHy0 HIKally, HTOrOBas OlleHKa BhICTaBJsieTcs o 10
-OaJIbHOM 1IKasIe, HCXO/s U3 TIOJy4eHHOH CyMMBI OaJuIoB:
Ot 0 10 3 GaJIOB — KHEY/IOBJICTBOPUTEIBHOY

Ot 4 110 5 6aJIOB — yJOBJIETBOPUTEIHHOY

Ot 6 10 7 6aI0B — «XOPOIIO»
Ot 8 10 10 6amIoB — «OTIMYHOY.

7. YHEBHO-METOAUYECKOE 1 TH®OPMAIIMOHHOE OBECHEYEHUE JUCHUIIIMHBI (MOLY JIs)

7.1. PexoMenayemas Jqutepatypa

7.1.1. OcHOBHAs1 TUTepPATypa

ABTODBI, COCTaBUTEIHN 3arnaBue MznarensctBo, rox| Pecypc
JI1.1 |®Oununmos A. ©. C6opHuK 33124 110 quddepeHuaIbHbIM YPaBHEHUAM WxeBck :
Perynsapuas u
XaoTUuecKas
nuHamuka, 2000
JI1.2 |Bbubukos 0. H. OO0muil Kypc 0OBIKHOBEHHBIX AU (EpPEHIINANBHBIX YPaBHEHHH: Jlenunrparn :
yuebHoe mocobue W3narenbcTBO
JI'Y, 1981
7.1.2. lonoJIHUTeIbHAS JIUTEPaTypa
ABTOpBI, COCTaBUTEIH 3arnaBue WzparensctBo, ron| Pecypc
JI2.1 [Kamke D. CripaBOYHHK 110 OOBIKHOBEHHBIM TU(epeHInaIbHBIM YpaBHeHHIM: |Mocksa : Hayka, 9BC
CIPaBOYHMK 1971
(https://biblioclub.ru/index.php?page=book&id=454586)
J12.2 |®ununmos A. ©. Beenenue B Teoputo quddepeHInanbHbIX ypaBHEHU: yaeOHuK s [Mocksa: [JIenanpn,
BY30B 2015]
JI2.3 |ApHoasg B. 1. Oo0sikHOBeHHBIE MU depeHnnanbable ypaBHeH: yueOHoe nocodue |Mocksa : Hayka,
IUTSI By30B 1984
J12.4 |IouTpsirun JI. C. OO6bIKHOBEHHBIC MU depeHIInabHBIC YPABHCHUS: YICOHUK ISt Mocksa : Hayxka,
BY30B 1970
7.1.3. MeTroauueckne pa3paboTKu
ABTOpBI, COCTaBUTEIH 3arnaBue WznarensctBo, ron| Pecypc
JI3.1 |Onbcromnpix JuddepeHunanpHple ypaBHEHUs: YIEOHHK Uil YHUBEPCUTETOB M.: KomKHnura,
2006
JI3.2 |Tuxonos A. H., JuddepeHuunansHpie ypaBHEHUS: YISOHHK IS CTYICHTOB By30B Mocksa: Hayxka,
Bacunnesa A. b., 1985
CaemHukoB A. T
JI3.3 |AneeBa C. P., N36panHbIe riaBbl TEOpUH TUQPEepeHINAIBLHBIX YPAaBHEHUH ¢ YensOuHCK : 3BC
M3mectnes U. B., MPUIIOKEHHEM K TeOpUH AU PepeHIHATBEHBIX HID WznarenbcTBO
Yxo6otoB B. 1. (http://library.csu.ru/rbooks2/view2 ?code=local/007942/007942) YensOuHcKkoro
rOCyIapCTBEHHOT O
YHUBEpCUTETA, [0.
r.]
7.2. Ilepeuens pecypcoB HHGOPMAIHOHHO-TEJIEKOMMYHHKAIIMOHHOM ceTH ""UHTepHeT"
31 |eLIBRARY.RU [OnekrtponHsiii pecypce] : anekrpoHHas oubnuoreka / Hayd. anekrpoH. 6-ka. — Mocksa, 1999 — . — URL:
http://elibrary.ru/defaultx.asp (nara oopamenus: 27.08.2018). — 3. pyc., aHri.
32 |Math-Net.Ru [3nekTpoHHbIii pecypc] : o0mepoccuiickuii MaremaTndeckuii mopran / Mare-MaTuueckuid HH-T UM. B. A.
CrexinoBa PAH. — Mockaa, [6. r.]. - URL: http://www.mathnet.ru/,cBo001Hb1#1 (nata oopamenus: 27.08.2018).
33 |Moodle [IneKTpOHHBIH pecypc]: cHcTeMa yrpaBieHHs 00ydenueM : [0a3a nanHbix | / Yens6. roc. yH-T. — YensOuHek, [6.1.]. —

Hoctyn u3 cetn Yenl'Y iy, ocie perucTpanyy U3 CeTH yH-Ta, U3 0001 TOUKH, UMetolel goctyn B uHtepHeT. — URL:
http://moodle.uio.csu.ru/login/index.php (nara ob6pamenus: 27.08.2018).
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34  |Znanium.com [DnekTpoHHBII pecypc] : anekTpoHH0-0nOmoTeynas cuctema (ObC) / Hayu-Ho- u3naTenbeKuid HeHTp
NH®PA-M. — Mockga, 2002 — . — URL: http://znanium.com/(nara obparenus: 27.08.2018).

35 |Jlanb [DnexTpoHHBI pecypc] : anekTpoHHO-O0ubmmoTeuHas cucrema (ObC) / U3narensctBo Jlanp. — Cankr- [TetepOypr, 2010 —
. — JlocTyn K MOJTHBIM TEKCTaM € JIF000r0 KOMITbIoTepa, ocie peructpanuu u3 cetu Yenl'Y. — URL: http://e.lanbook.com/ (nara
obpamenus: 27.08.2018).

D6 |YHuBepcuterckas OubaMoTexa oHIalH [DIeKTPOHHBIN pecypce] : 3IeKTpoHHO-0ubmmoTeuHas cuctema (Ob5C) / OO0
Hupexrmenuallabnumuar. — Mocka, 2001 — . — JIoc-Tyn K MOJHBIM TEKCTaM C JTF0O0T0 KOMITBIOTEPA, TTOCIIE PETUCTPALIUH U3
cetu Yenl'Y — URL: http://biblioclub.ru/ (nata obpamenus: 27.08.2018).

7.3 Ilepeyenb HHGPpOPMALMOHHBIX TEXHOJIOTHI

7.3.1 IIporpammHoe oGecneyeHue

LMS Moodle

MS Office365

Adobe Connect Acrobat

Adobe Reader

7.3.2 IIpodeccnonaibubie 62361 JAHHBIX M HHGOPMALHOHHO-CIIPABOYHbIE CHCTEMbI

1. DnekTpoHHsIH KaTajor Hay4yHo# oubnuorexn Yenl'Y [DnekTpoHHbIi pecypc] : 6a3a nannbix / Yensno. roc. yH-T. — Uensounck, 1992

2. eLIBRARY.RU : HayuHas snekTpoHHas OuOIMoTEKa : cailT. — MockBa, 2000 — . — URL: https://elibrary.ru (nata oGparienus:
09.01.2019). — Pesxxum ntoctyna: Juis 3aperucTpup. NojIb30BaTeei. — TEKCT : 3JIeKTPOHHBIH.

3. Mathematical Reviews (MR) : pedeparusHas 6a3a nanuelx / American Mathematical Society. — URL:
http://www.ams.org/mathscinet/ (nara oopamenus: 09.01.2019). — 5I3. pyc., aHri. — Pexxum gocTyma: 11 3aperiucTpup. MoJib30BaTeinei
YenlV. — TekcT : 31eKTPOHHBIN.

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHME JUCITUITJIMHBI (MOY JIS1)

1. HCKHI/IOHHaH ayJuTopus Ha 20 MeCT ¢ BO3MOKHOCTBIO JACMOHCTpAalUH 3JICKTPOHHBIX HpeSeHTaHHIZ IIpU YPOBHE OCBCIICHMA,
JOCTAaTOYHOM IJIsA pa6OTI>I C KOHCIICKTOM.

2. YuaebHas aynutopus Ha 20 MECT ¢ JOCKOH /ISl MPAKTUYECKUX 3aHATHH U CAMOCTOATENbHOM paboThI.

OcBoeHHE AUCUUIUINHBI HHBAJIAAAMH U JIHLIAMH C OTPAHHICHHBIME BO3MOYKHOCTSIMH 3/I0POBbSI OCYIIECTBIISETCS C HCIIOIb30BAHIEM
cpencTB 00y4eHust OOIIEro U CIIeHaIbHOTO Ha3HAUCHHS:

JIEKIMOHHAS ayTUTOPHS — MYJIBTUMEUIHHOE 000pyA0BaHIe, MOOMIBHBIN pagHoKIace (IS CTYASHTOB C HAapyIICHUSIMH CITyXa);
WCTOYHUKH MUTAHUS ISl UHAUBUAYAIBHBIX TEXHUUECKHX CPEJICTB;

ydeOHast ayTUTOpHs I IPaKTUUECKHUX 3aHATUH (CEMHHApOB) — MyJIbTUMEIUIHOE 000PYI0BaHKUE, MOOUIBHBII paguokIace (A
CTYJCHTOB C HAPYIICHUAMH CIIyXa);

ydeOHas ayAUTOPHS U1l CAMOCTOSITEIbHONW paboThl — CTaHAAPTHBIE paboune

MecTa ¢ IepCOHABLHBIMHI KOMITBIOTEpaMH; paboyee MECTO ¢ IepCOHaIbHBIM KOMITBIOTEPOM, C IPOrPaMMOi 9KPaHHOTO JIOCTYIIA,
NpOrpaMMoOi SKpaHHOTO YBEIHUEHHS U OpaiJIeBCKUM TUCILIEEM ISl CTYJICHTOB C HAPYLICHUSIMH 3PEHHUSI.

B kaxnoii ayauropus, rae 00y4aroTcs HHBAJIH/IBI U JIUIA C OTPAHUYCHHBIMH

BO3MOXHOCTAMH 3I0POBbS, JOJIKHO OBITH NnpeayCMOTPEHO COOTBETCTBYIOIICC KOJIMICCTBO MECT IJIsA o6y'1a10u114xcsl C y4€TOM
OI‘paHI/I‘IeHI/Iﬁ UX 3J0pOBbA.

B y4eOHbIe aymuTOpHN TOJDKEH OBITh 00ecTieueH OeCTIpeITCTBEHHBIN JOCTYI JUTs O0YJarOLIHXCSl HHBAIMIOB M 00YJaIOIIUXCS C
OTpaHUYCHHBIMH BO3MOKHOCTSIMH 3II0POBBSI.

Bce ykazanHoe B HacTosieil paboueil mporpaMMe TUCHUIUIMHBI METOIMYECKOE M TEXHUUECKOe obecreyeHne yueOHoro npouecca s
WHBAJIUJIOB M JIMI] C OTPaHUYEHHBIMHA BO3MOXKHOCTSIMH 3JI0POBbs IIpe0CTaBIseTcsl PernoHanbHbIM yueOHO- HAYYHBIM [IEHTPOM
MHKITIO3UBHOTO 0Opa3oBanus Yenl'y.

Jnst oGecriedeHust TeMaTHIECKON WILTIOCTPALIUY 3aHATHH JIEKIMOHHOTO THIIA B 00pa30BaTeIbHOM MIPOIIECCE HCIIONIB3YIOTCS U POBLIE
oOpasoBaTenbHbIe pecypchl (MyIbTUMEANHHBIE TPE3CHTAINN), PA3IHUHbIe POPMBI HATNISTHOCTH (TpaduKu, TaOIHUIIBL, CXEMBI U T.JT).
Jlnist mpoBeieHUs 3aHATHU JICKIIMOHHOTO THUIA UCTIONIB3YETCs IIEPEHOCHOE U/HITH CTAllMOHAPHOE MYJIbTUMEINHHOE 000pYI0BaHUE
(9KkpaH, HOYTOYK, IPOEKTOP, KOJIOHKK) B ayauTopusax 1-ro kopmyca Yenl'VY.

| 9. METOANMYECKHUE YKA3AHUA AJIS1 OBYYAIOHIUXCSA IO OCBOEHHIO JUCHUIIJIMHBI (MO1Y JISA)
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WzyueHue kaxx 01 TEMBI CIIEAyeT HAaUMHATh C IPOPA0OTKH COOTBETCTBYIOLIETO TEOPETHUECKOTO MaTepralla B yueOHUKaX WIN
HCTIONB30BaTh COOCTBEHHBIH KOHCIIEKT JIEKIUH TaHHON JUCHHUIUIMHEL. {715 yCBOGHHS TEOPETHUECKOTO MaTepHaa TakKe HyKHO
pa3o0path npejyiaraeMble B JIEKIIMOHHOM Kypce IpuMepbl. TOJIBKO 3aTeM ClIeAyeT 3aKpenuTh pa300paHHbIi MaTepHual n3ydaeMoi
TEMBbI CAMOCTOSITEJIbHBIM PELICHUEM IPearaeMbIX JOMALIHUX 3aJaHUuH.

CamocrostenbHas paboTa HaJ| 3aJauaMH Kypca MOKET, KpOME OCHOBHOTO UCTOYHHKA, IPOBOIUTCA 1O 331a4HrKaM . He ctout
npeHedperarb ¥ CIIPaBOYHON JINTEPATYpOH . Y CIIEIHOE HAIMCaHHE IPOMEXYTOYHBIX KOHTPOJIBHBIX PA0OT BO3MOXKHO TOJIBKO NPH
BHHMATEJIbHOM, BCECTOPOHHEM M KAUECTBEHHOM M3YUSHUH TeM NPAKTUUECKHUX 3aHATHH, MPEIIeCTBYIOIIX JTaHHOH padoTe U
0OBSBIICHHBIX TPETIOAABATEIIEM.

Heobxonumo TImaTensHO B J00pOCOBECTHO H3YUHUTh OCHOBHYIO H IOTIOJHUTENBHYIO IUTEPATyPy, HCIOIB30BATh dJIEKTPOHHBIE
pecypchl. AKTHBHAS U 100pOCOBECTHAsS, CHCTeMaTH4YecKasi paboTa B Te4EHHE CEMECTpa, IIPOSBICHIE HHUIIMATHUBEI Ha JICKITMOHHBIX 1
MPAKTHIECKUX 3aHATUAX, TIOCTOSHHOE BBITIOJHEHHNE JOMAITHUX, KOHTPOJIBHBIX U CAMOCTOSTEIBHBIX PA0OT SBISIOTCS HEOOXOAUMBIM
YCIIOBHEM JJOCTATOYHOTO OBJIAJICHUSI MaTEPHUAIOM YU4eOHOW AUCIUIIIMHBI U YCIEITHOTO MPOX0XKICHUSI HTOTOBOI aTTeCTalllu 110
JUCLUIUTUHE.

B ciydae nmpuMeHeHHUs IpU 00yUSHUH AUCIUIUIUHBL SJIEKTPOHHOTO 00YyUYEHUs, AUCTaHIIUOHHBIX 00pa30BaTeIbHbIX TEXHONIOTHH
00IIeHHe 00YJarOIIUXCS M MPEIoJaBaTesl OCYIIECTBISICTCS B PEXKUME PeabHOTO BpeMeHH (OHIaiH-JIeKIuK (BeOWHAPHI), YaThI,
BU/ICO-KOH(EPEHIINH U JP.) MK OTJIOKEHHOTO BPEeMEHH (CHCTEMa AUCTaHIMOHHOTO 00ydeHuss Moodle, MSOffice365, ¢popymsl,
JIEKTPOHHAS [10YTa U Jp.).

[pu 0Oy4eHun Ui ¢ OrpaHHIEHHBIMU BO3MOKHOCTSIMH 3I0POBbBS JIEKTPOHHOE 00YUEeHHUE, TUCTAaHIMOHHBIE 00pa30BaTebHbIC
TEXHOJIOTHH TIPeJyCMaTPUBAIOT BO3MOXKHOCTD IpHeMa-niepeaul HH(HOPMAIMK B JOCTYIHBIX I HUX (hopMax.

Peanu3zanyst JUCIUILTUHBI ¢ IPUMEHEHUEM DJICKTPOHHOTO 00yUYeHNs, TUCTAHIIMOHHBIX 00pa30BaTeNbHBIX TeXHOIOTUH (Hanee — D0,
JOT) ocymecTBisiercst Ha ocHOBaHUHU «I10JI0XKEHHs 0 peali3alii OCHOBHBIX U JIONOJTHUTENBHBIX 00pa30BaTeNIbHBIX IPOrPaMM C
MIPUMEHEHUEM 3JIEKTPOHHOTO 00y9IeHHS 1 AUCTAaHIIMOHHBIX 00Pa30BaTEbHBIX TEXHOIOTHI B (eaepanbHOM rocy1apCTBEHHOM
010/PKETHOM 00pa30BaTEILHOM YUPEXKICHUH BBICIIET0 00pa3oBaHus «UenssOMHCKUM rocyJapcTBEHHBIN YHUBEPCUTETY, «IlosoxKeHus
0 MOPSIIKE 3aueTa 00YJaroUIMMUCS 10 OCHOBHBIM PO eccHOHABHEIM 00pa30BaTeNIbHBIM IIPOrpaMMaM BBICIIETO 00pa30BaHUs B
OI'BOY BO «Henl V» pe3ynabTaToB OCBOCHHS B OpraHU3aIMX, OCYIIECTBIAIOIINX 00pa30BaTe/IbHYIO JeATeIbHOCTD, YIEOHBIX
IIPEIMETOB, KYPCOB, TUCIUIUIAH (MOIYyJIel), IPaKTHK, JOTIOJHUTENBHBIX 00pa30BaTeIbHBIX IPOrPaMM» IIOCPEICTBOM JIIEKTPOHHOM
nHdopmarronHo-o0pa3zoBarensHoi cpeasl PTBOY BO «Uenl Y». B uckiounTenbHbIx citydasx (Gopc-maxop u T.11.) Ipu
peanu3zanuu 00pa3oBartesbHON AeaTenbHOCTH ¢ puMeHeHreM D0, JIOT MoryT npuMeHsATh KOMIIOHEHTBI, HE BXOAIINE B IEPEYCHb
JIEKTPOHHON HH(POPMAILIMOHHO- 00pa30BaTEIbHON CPEIbL.

10. CHEIIMAJIBHBIE YCJIOBUSI OCBOEHUS JUCHTUIIIMHBI OBYYAIOIINMMUCS C HHBAJIMJTHOCTBIO 1
OI'PAHMYEHHBIMHA BO3MOXHOCTSAMMU 310POBbA

OcBoeHNe AUCIUITIIMHBI UHBAJIMAMH H JIMIIAMH C OTPaHMYCHHBIMH BO3MOKHOCTSIMH 30POBBS OCYILECTBISIETCS C MCIIOIb30BAHUEM
CHELHATbHBIX TEXHUYECKUX CPEACTB U ToJI0 HHPOPMALMOHHBIX TEXHOIOTUH, IpefA0oCTaBIsieMbIX PeCypCHBIM yueOHO-METOANIECKUM
LEHTPOM 110 00yIEHHIO HHBATMJIOB U JIUI] C OTPAaHUYSHHBIMH BO3MOXKHOCTSIMH 310poBbs Yenl'Y 1o 3anpocy oOydaromerocs.

1. Mo6uibHbIE CrIelUaNbHble TEXHUUECKUE CPEICTBA YISl JIUL| C HapyHIEHUAMU 3PEHHS: TIOPTATHUBHBIN KOMIIBIOTED C BBOZOM/BBIBOJIOM
uipudTom Bpaiins ¢ cuaresaropom peun «ElBraile-W14J G2y»; HOyTOyKH ¢ porpaMMHO# 3kpaHHOTO qoctyna NVDA; aeKkTpoHHbIC
YBEIMYUTENH AJIs yAAJIEHHOTO IPOCMOTPa; BUICOYBEIMUUTENN TOPTATHUBHEIE; TU(IIOIIIEep; HU(POBBIE AUKTO(DOHBI.

2. MoOuibHBIE CrIeIaibHble TEXHUYECKHE CPEACTBA Ul JIMI C HApYIIEHUAMH ClIyXa: CUCTeMa CBOOOJHOTO 3BYKOBOT'O HOJIS CO
BCTPOCHHOH coBMecTUMOCThI0 ¢ FM-yctpoiictBamu; panuoknaccel «CoHeT-PCM» ¢ mepegaTuMkoM, 3aylIHBIM HHIYKTOPOM H
WHIYKIUOHHOW TeTiel; cucreMa MH(OpMAaMOHHAst AUl cadociblanyX nepeHocHas «Mcrtok» A2 co BCTPOSHHBIM IUIEEPOM —
3BYKOBBIM HH(OPMATOPOM; JOKYMEHT-KaMepa; IporpaMMHUpyeMbIe CIIyXOBbIE alNapaThl MHAUBUAYAILHOTO I10JIb30BaHHUS.

3. AccuctuBHble MHG)OPMAIMOHHBIE TEXHOJOTHH: IMPOTpaMMHOE OOecredeHHe JKPaHHOr0 IOCTynma ¢ CHUHTe30M peun NVDA,;
IIPOrpaMMBbl SKPAaHHOTO YBEJIMYEHUsS; IPOTrpaMMbl PEUEBOI0 CUHTE3a JUIsl KOMIIBIOTEPOB M HOYTOYKOB; IPOIPaMMBbI PEUEBOTO CHHTE3a
JUIsl MOOMJIBHBIX YCTPOWCTB; SKpaHHAas KJIaBUATypa; SKpaHHas Jyma.

IMpu HEeoOXomuMOCTH Ul OOYYAIOIIMXCS C HapyIICHHSMH 3pEHHS Ha pabodyuMx MecTax Uil MPOBEACHHS MPAKTHYECKUX WU
1a00paTOPHBIX 3aHATUH YCTaHABIMBAeTCsS CIIEIMajIbHOE INpOorpaMMHOE obecrneyeHue (mporpamma peuyeBoil HaBuraunu NVDA,
peueBble CUHTE3aTOPBI, SKPAHHbIE JIYIIBI).

B yuebuble aynutopum oOecreunBaeTcst OECHPENATCTBEHHBIH JOCTYN Ul OOydalollMXCs HMHBAIMAOB M OOy4aromuxcs ¢
OTPAaHWYEHHBIMH BO3MOXKHOCTAMH 3[0pOBbi. B Kkaxaol ayguropuu, rae oOydaloTCs HHBalIWABl M JIMLA C OIPaHUYEHHBIMH
BO3MOXHOCTSIMU 3/10pOBbsl, IPEAYCMaTPUBAETCA COOTBETCTBYIOIIEE KOJIMYECTBO MECT ISl 00Y4YaIOIIMXCA C YY€TOM HapyLIEHUH HUX
3I0POBBS.

© ®I'BOY BO «Henl'V»




MUHOBPHAVYKHI POCCUUA
\v ®denepanbHOE rocyJapcTBEHHOE OI0IKETHOE 00pa30BaTeIbHOE
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«HensOunckuit rocynapctBeHHsliil yausepeuret» (PI'bOY BO «Henl'Vy)

Pabouas nporpamma nucuumussl "JIuddepennuanbapie ypaBHEHHUS " 10 HAPABICHUIO HOATOTOBKH (CIIECIIMATbHOCTH)
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JU1st OCBOCHUSI UCIUIIIMHBI HHBAIUIAM U JIMIAM C OTPAaHHYEHHBIMU BO3MOKHOCTSIMH 3JI0POBBS IIPEAOCTABIISAECTCS TOCTYII K ITIEYaTHBIM
HCTOYHHKAM, IMEIOLIUMCS B HayqHOH 6ubnuoTexe Yenl'V, ¢ MOMOIIBIO CIIEIUANBHBIX TEXHHYECKUX CPEACTB; JOCTYH K SJIEKTPOHHBIM
HCTOYHHKAM, IIPEICTABICHHBIM B (OpMEe SICKTPOHHOIO JOKyMEeHTa B (oHIAe Hay4yHOH OuOmmorekn YenlVY wm
JIEKTPOHHO-OMOIMOTEUHBIX CHUCTEMAaX, ¢ MOMOIIBIO CIIEHHANBHBIX TEXHHYECKMX M IPOTPaMMHBEIX CpelcTB (pabodyee MecTo Uit
HE3psAYero I0JIb30BaTels C IpOrpaMMHBIM O0ECIEeYeHHEM SKPaHHOrO JOoCTyna ¢ cuHTe3oM peun NVDA, pabouee MecTo ¢
KOMIIBIOTEPHBIM POJUIEPOM 1 Ki1aBHaTypoii Clevy ¢ OOJBIINMHI KHOIIKAMH M C pa3/IelIIOMeH KIIaBUIIH HAKIIAIKOH).
Y4eOHO-MeToNUeCKHe MaTepHaibl Ul OOYJarONMXCsS U3 YHCJIa MHBAJIUIOB U JIMI C OTPAHUYEHHBIMH BO3MOXKHOCTSIMH 3I0POBBSI
HPEOCTaBIAIOTCS B (POpMaX, alalTHPOBAHHBIX K OTPAHMYCHHSAM UX 3/J0POBBS ¥ BOCIIPUSTHS HHPOPMAIUN:

J7st nun ¢ HapyUIeHUsIMU 3peHUST:

- B IIeYaTHOH (popMe yBEITMUECHHBIM HIPHPTOM,

- B popMe INEKTPOHHOTO TOKYMEHTa,

- B popme ayauodaiina,

- B ieyaTHO# hopme mpudTom Bpaiins.

JUTst UL ¢ HAapYIICHUSIMY CITyXa!

- B IeyaTHO# (opme,

- B (popMe 3IIEKTPOHHOTO JIOKYMEHTA.

J3st u1 ¢ HapyIIeHUsIMU OTIOPHO-/IBUTaTENILHOTO arapara:

- B IeYaTHOM (opme,

- B (popMe IIEKTPOHHOTO TOKYMEHTa,

- B hopme ayauodaiina.

JlaHHBIH TTIepedeHb MOXKET OBITh KOHKPETH3UPOBAH B 3aBUCUMOCTH OT KOHTHHTEHTA 00yJalOMINXCSl.

JUJIs MHBAJIMAOB M JIUII C OTPAHHMYCHHBIMH BO3MOXKHOCTSMH 30POBbSI OCBOCHHE AUCIUIUINHBI MOXKET OBITH YACTHYHO MM MOJHOCTBIO
OCYILIECTBIICHO C UCIIOJIb30BAHUEM JTUCTAHIIMOHHBIX 00pa3oBaTeNbHbIX TexHonoruit (Moodle, Adobe Connect Pro u mip.).

B 0OCBOCHMM MUCHMIUIMHBI MHBAJIUJAMH ¥ JIMLAMH C OTPAaHUYCHHBIMU BO3MOXKHOCTSMHM 3/I0POBBsI HCIIOJB3YETCs WHIMBHIyaJbHAs
pabora. Ilox mMHAMBUAYyanbHOH paboOTOM mMmompazymeBaeTcs aBe (OpMBI B3aWMOJASHCTBHS C TpENoAaBaTeleM: WHIUBHIYAIbHAS
ydyeOHast paboTa (KOHCYIbTAIUK), T.€. JOIOJHUTEIBHOE Pa3biCHEHHE YUeOHOro MaTepuaa U yriayOJeHHOe U3ydeHHe MaTepHana C
TeMH OOYYalOUIMMHCS, KOTOpHIE B 3TOM 3aWHTEPECOBAaHBl, W WHIWBHIyalbHas BOCIHTATEeNbHAs paboTa. MHIUBHIyalbHBIE
KOHCYJIbTallU} HAIIPABJICHbI HA MHAWBUIyalIn3alliio 00ydeHNs 1 YCTaHOBJICHHUIO BOCIIUTATEIbHOIO KOHTAKTa MEXIY [IperoiaBaTesieM
1 00yJaomuMcs HHBATUIOM HIIH O0YYAIOIIHMCS ¢ OTPaHMYESHHBIMH BO3MOXKHOCTSIMHU 3I0POBBSL.

ITpu poBeICHUH MIPOLIETYPHI OLICHHUBAHMUS PE3YIIbTATOB 00YUCHUS HHBAJIN/IOB U JIUII C OTPAHHYCHHBIMH BO3MOXHOCTSIMHU 37I0POBbS 110
IHCIHMIUINHE O00ECIeYMBAETCS BBIMOJHEHHE CIEIYIOIIUX OMOJHUTENBHBIX TPeOOBAaHWI B 3aBHCUMOCTH OT WHIVBHAYAIBHBIX
0CcOOCHHOCTEH, 00yJaroIUXCs:

a) MHCTPYKIHS 10 MOPSAKY MPOBEICHHS NPOLEIYphl OLEHUBAHUS NPEIOCTABISIETCS B NOCTYIMHOW (opme (YCTHO, B THCBMEHHOM
¢dopme, B mucsMeHHOH (opme mpupTom bpailiis, ycTHO ¢ UCIONIB30BaHUEM YCIYT CYpAONEPEBOIUNKA);

0) mocrymHas (opMa TPENOCTaBICHHS 3aJaHUi OLECHOYHBIX CPENCTB (B NMe4YaTHOH (opme, B meyaTHOH (opMme yBEIMUSHHBIM
mpudTom, B nedatHot popme mpudrom Bpaiiis, B hopMe 3IEKTPOHHOTO TOKYMEHTA, 33/IaHHs 324U THIBAIOTCS] aCCUCTEHTOM, 3aIaHHsI
IIPEAOCTABIISIIOTCSI C UCTIOJIb30BAaHUEM CYPJIOIEPEBOIA);

B) moctynHas (opMa MpemoCTaBlIeHHs OTBETOB Ha 3aJaHus (MUCBMEHHO Ha Oymare, Ha0Op OTBETOB Ha KOMIIBIOTEPE, MHCHMEHHO
mpudrom Bpaiins, ¢ ucrone30BaHNEM YCIYT aCCUCTEHTA, YCTHO).

[pu npoBexeHHH MpOLENYPHl OLICHUBAHUS PE3YABTATOB 00YUEHHsI HHBAJIHMIOB U JIUI] C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU 3IOPOBBSI
npeayCcMaTpruBacTCs UCIIOJIB30BAHNEC TEXHUYCCKUX CPELICTB, HCOGXO}II/IMLIX UM B CBSI3U C UX UHAUBUAYAaJIbHBIMU OCO6CHHOCT${MI/I. 9TI/I
CpeAcTBa MOTYT OBITh IpefocTaBieHbl Yenl'yY Wi MOTYT HCTIONB30BaThCs COOCTBEHHBIE TEXHHUIECKUE cpeacTBa. [Ipn HeoOXoTuMoCcTH
HWHBaJIUAaM U JinaM € OTpaHUYC€HHBIMH BO3MOKHOCTAMU 3J0POBbA IIPEAOCTABIACTCA JOTIOJIHUTEIBHOC BPEMS U1 IIOATOTOBKH OTBETA
Ha 33J1aHus, IPOLIeAypa OLICHUBAHHMS PE3YIbTATOB OOYUSHHMS 10 JUCIUTUTMHE MOKET IIPOBOJUTHCS B HECKOJIBKO ITAIOB.

HpOBC,Z[CHI/IC npoueaypbsl OLCHUBAHUA PE3YIILTATOB O6y‘{eHHﬂ HUHBAJIMAOB U JIML C OTPaHUYCHHBIMH BO3MOXHOCTSAMU 3I0POBbBA
JOITYCKAEeTCs C UCTIOIb30BAaHUEM JAUCTAaHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOTHI.

© ®I'BOY BO «Uenl'V»




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 Pusuka, HanpaBJdeHHOCTb (mpoduab) «MeauuuHcKass ¢QuUHKay,
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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