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MH(DOpMaLLl/I B (DeﬂepanLHoe ToCyAapCTBEHHOC 6IOII)KCTHOC O6pa3OBaTeHBHOG

oUoqTacka 3 népbeBMH yUIpexIEeHUE BBICLIEro 00pa3oBaHUs
TlomkhocTs: PeRToD «Hensbunckuii rocynapersennslii yausepcurer» (PI'BOY BO «Henl'V»)

fara 1%6&&%%&&F9;&%%%%MHH "uddepennunansaple ypaBHEHNA" 0 HAIPABJIEHHIO OATOTOBKH (CHEHAaIBHOCTH)

YHUKATIDROBIP NIt kBBE e e 1 TexHOMOrMH MaTepHanos” HaNpaBIeHHOCTH (IpOdIio) DH3MKO- XMMHES IPOLECCOB 1 crp. 1
8919p4b8c2cf7b6350cbe51cdda3096e877falf3  marepuanos ®IBOY BO «Uenl'V»

PaGouyas nporpamMma qMCcUUIIMHBI (MOXYJIs)™
Huddepenunanbubie ypaBHEHUS

HanpaBnenue moaroToBku (CHGIII/IaJIBHOCTL)

22.03.01 MarepuaJioBEI€HUE U TEXHOJIOTUU MATEPUATIOB

Hamnpasnennocts (mpoduiib)

DU3HUKO-XHMMHUS IPOLIECCOB U MATEPHUAIOB

[IpucBanBaemas kBanuuKaiys (CTCICHb)

OakaaBp

dopma oOydeHUS

O4YHasi1

["on(s1) HAGOpa: 2024

*Pabouas mporpamma JUCUUIUIMHBI (MOAYJS) aJanTUPOBaHa JUIsl MHKIIFO3UBHOTO 00Y4YEeHUS UHBAIUIOB U
JIU1 C OTPaHUYEHHBIMH BO3MOKHOCTSIMU 3/10POBBS

Yemns0unack 2024 r.
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MUHOBPHAVYKHM POCCUN
\,} @enepanbHOE rocy1apcTBEHHOE OI0KETHOE 00pa30BaTeIbHOE
@ YUpPEKACHHUE BHICIIEro 00pa3oBaHuUs

«Hensbunckmit rocympaperBennsiii yausepcure» (PI'BOY BO «Henl V)

Pabouas mporpamma mucrmmuiias! "AnddepeHnnanbapie ypaBHEHUS'" 10 HAIPaBJICHUIO OATOTOBKH (CIEHaTbHOCTH)
22.03.01 "MartepuanoBeieHE U TEXHOJIOTUH MaTepraioB’ HaNpaBIeHHOCTH (mpod o) OU3nKo- XUMHUS IIPOLECCOB 1 cTp. 2
matepuanoB ®PI'BOY BO «Henl'Y»

Conepxkanue

1. Ilenu ocBOEGHMS AUCITUTLITUHBI

2. Mecto nuciumuinsel B cTpykType OIIOIT

3. Komnerenuuu odyyarouierocs, GopMupyemble B pe3yJabTaTe OCBOCHUS JUCIUTUIMHBI
(Momymst)

4. O06beM AUCHUTLIUHBI (MOTYJIs)

5. CtpykTypa u cojepKaHue AUCHMUILTAHBI (MOYJIs)

6. @OHJT OLICHOYHBIX CPE/ICTB

6.1. IlepedyeHn BUI0B OIIEHOYHBIX CPEJCTB

6.2. TunoBbie KOHTPOJIBHBIC 3aJ]aHUS U MHBIC MaTEPHAIIBI JIsl TEKYIIEH aTTeCTallUK
6.3. TunoBbie KOHTPOJILHBIC BOMPOCHI U 33JIaHUS JJIsl TPOMEXKYTOUHOM aTTeCcTaIluu

6.4. Kputepuu olieHUBaHUs

7. YueOHO-MeToAn4ecKOoe U HH(POPMAIIMOHHOE 00eCIIeUeHHE TUCITUTUTMHBI (MOTYIIS)
7.1. PekomeniyeMas auteparypa

7.2. Ilepeuens pecypcoB HHGOPMAIIMOHHO-TEIEKOMMYyHUKAITMOHHOM ceTn "MHaTepHeT"
7.3. Ilepeyenb nHPOPMAIIMOHHBIX TEXHOJIOTHN

8. MaTepuanbHO-TeXHUYECKOE 00ecTieueHrne TUCIUTUTHHBI (MOJTYIIs)

9. Meroaunueckue ykazaHus Uil 00y4YalomUXCsl IO OCBOEHUIO TUCUHUIIIUHBI (MOIYJIs)
10. CniennanbHble YCIOBHUS OCBOCHUSI TUCIUILTUHBI 00yYaIOIIUMHUCS C MHBAIUTHOCTBIO U
OTPaHUYEHHBIMH BO3MOXHOCTSIMH 30POBbS

© ®I'bOY BO «Yenl'V»



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

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

Pabouas mporpamma mucrmmuinasl "AnddepeHnnanbasie ypaBHeHUS " 110 HalPaBJICHUIO TOATOTOBKH (CHEIHaTbHOCTH)
22.03.01 "MartepuanoBeieHE U TEXHOJIOTUH MaTepHanoB" HampaBlIeHHOCTH (mpodutio) OU3nKo- XUMHS IIPOLECCOB 1 cTp. 3
matepuanoB ®I'BOY BO «Henl'Y»

1. IEJIM OCBOEHMUS AU CITUILIJIMHBI

LICJ'II/I . HeJ'IL npernoaaBaHusA JUCHHUIIIINHBL «I[I/I(b(bepeHL[I/IaHLHLIC YpaBHCHUD» COCTOUT B HpI/IO6peTeHI/II/I CTYACHTAMH TCOPECTHUCCKUX
3HaHUI U MPAKTUYCCKUX yMeHI/Iﬁ 1 HaBBIKOB I10 TCOPUUN Z[I/I(l)(l)epeHHI/IaHBHI)IX ypaBHeHPIfI, HCTIOJIb30BaHNU UX UIsI PCIICHUSA
NPUKJIIaJHBIX 3a1a4 (1)I/I3I/IKI/I, MCXaHUKH, BApHAlTMUOHHOI'O NCHUCJICHUA.

PCSyJ'ILTaTLI O6y‘{eHI/I$I 10 JUCHUIUIMHE HAalIpaBJICHBI HA JOCTUXKCHUEC NHAUKATOPOB, COOTBETCTBYIOIIUX KOMIICTCHIIU N OIIK-1:

OIIK-1.1. HCTIOJIB3YCT MaTeMaTH4YCCKUI anmnapar IJist OrMcanus, aHaJin3a, TCOPECTUICCKOro U S3KCIIEPUMEHTAJIbHOI'O UCCIICAOBAHUA U
MOACINPOBAHUS (l)I/ISI/I‘IeCKI/IX U XUMHUYCCKHUX CUCTEM, SIBJICHUM U IponeccoB

OIIK-1.2. ucnonb3yeT HU3NUeCKre 3aKOHBI U MPUHIUILI B CBOCH MPOPECCHOHANBHOM eI TeTbHOCTH

OIIK-1.3. HCTIOJIB3YCT OCHOBHBIC OKCIICPUMCHTAJIBHBIC METOABI OIIPEACIICHUS (1)I/I3I/II(0-XI/IMI/ILICCKI/IX CBOMCTB MaTeprualioB 1 I/ISZLCJ'II/Iﬁ
U3 HUX

2. MECTO JUCIHMIUIMHBI B CTPYKTYPE OIIOII

IMuxn (pazgen) OITOIT: b1.0.02.05

2.1 TpeGoBaHus K NpeABAPHUTEILHON MOATOTOBKe 00y4al01erocs:

Jluneiinas anre6pa

MaTeMaTHYeCKUi aHaIu3

2.2 JIlucuMniIuHbI ¥ MPAKTHKH, IJIS1 KOTOPBIX OCBOEHHE TAHHOW TMCIUTLIMHBI (MOAYJIs1) HEO0OX0IUMO KaK NMpe/IliecTBYoIee:

Merosl MaTEMaTHIECKOH (PU3UKH

Teopernueckas puznka

Hay4Ho-uccnenoBaTensckas pabora

da3oBbIC PABHOBECHUS M CTPYKTYPOOOpa30BaHHE

3. KOMIIETEHIIUY OBYYAIOIIET OCSI, ®°OPMUPYEMBIE B PE3YJIGTATE OCBOEHUS JUCATLINHEI
(MOJYJIST)

OIIK-1: CnocobeH pemarts 3a1a4i NPohecCHOHATbHOM esITeJIbHOCTH, IPUMEHSISI METOIbI MOJEJTUPOBAHUS,
MaTeMaTHYeCKOro aHAJU3a, eCTeCTBEeHHOHAYYHbIe U 00l eHHKeHepHbIe 3HAHUS

3HaTh:

Huns noctmkenus OITK-1.1. npenmer u3ydenus Teopuu U PepeHInaNbHbIX YPABHEHUH, €€ TEOPETUIECKYIO U TIPAKTHYECKYIO
COCTaBJISIOLINE

YMmeThb:

Hus noctmkenus OITK-1.2. pemath 3a1a4n, OTHOCSIINECS K OCHOBHBIM TUIaM AU (GepeHIIMaTbHbIX ypaBHECHHIM

Buaagern:

Jus noctmkenus OITK-1.3. TepMuHOIOrHe, OCHOBHBIME 0003HAYCHUSIMH, IPUEMAMU U METO/IaMH, IPUHSATHIMH B TEOPUHU
nuddepeHInanbHbIX YPABHCHUIA.

B pe3yabTare 0CBOCHUS TUCHUIIIMHBI 06yllaloumﬁca AOJIXKCH

3.1|3uaTn:

3.1.1|mpenmeT u3yueHus Teopuu TUQPepeHIIMATBHBIX YPAaBHCHUH, €€ TEOPETUUECKYIO U TIPAKTHUECKYHO COCTABIISIONIHIE

3.2|Ymern:

3.2.1|pemiath 321241, OTHOCSIIMECS K OCHOBHBIM TUIIAM I depeHanbHbIX ypaBHEHHI

3.3|Baaaers:

3.3.1| TepMuHONIOTHEH, OCHOBHBIMH 0003HAUCHUSAMH, IIPHEMAaMH U METOAAMH, IPHHATEIMU B TEOPHHU T (PEpeHITHATBHBIX
YpaBHEHHUH.

© ®I'bOY BO «Yenl'V»
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MUHOBPHAVYKHM POCCUN

YUpEKACHUEC BBICHICTO 06pa30BaHI/I$[

(DeﬂepaHBHOC ToCyAapCTBEHHOC 6IOZI)KCTHO€ O6pa3OBaTeHBHOC

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

Pabouas mporpamma muctmmuines! "nddepeHnnansable ypaBHEHUS" [0 HAIPABIESHHUIO OATOTOBKHU (CHEIHAaIbHOCTH)

22.03.01 "MartepuanoBeieHE U TEXHOJIOTUH MaTepHanoB" HampaBlIeHHOCTH (mpodutio) OU3nKo- XUMHS IIPOLECCOB 1 cTp. 4
matepuanoB ®I'BOY BO «Henl'Y»
4. OFBEM JUCHUIIIUHBI (MO YJIST)
O6Lwas TpyAoeMKOCTb 33ET
Yacos no yue6HoMy any : 108 Busel KOHTpOJIL B CEMECTpax:
B TOM YHCIIC :
ayIUTOPHBIC 3aHsITUs : 52 9K3aMeHHI 3
caMmocTosiTebHas pabora : 28,6
4acoB Ha KOHTPOJIb 18
KOHTaKTHas pabora: 61,4
HKP: 9,4
5. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHBI MO YJIS)
Kon HaumeHnoBanme pa3jiesioB 4 TeM /BHJ 3aHATHS/ Cemectp | YacoB Jlutepatypa
3aHATHS [ Kvpe
Pa3nen 1. O6mas teopus tuddepeHIHATbHBIX YPABHEHHI H CHCTEM.
11 OO6uue noustus /J1ex/ 3 1 JIT.1 J11.2 J11.3J12.1
J12.2 J12.3713.1
31 52 D3 54 55 36
1.2 Hexoropsle 311eMeHTapHbIe METOAbI MHTerpupoBaHus. /JIek/ 3 1 JIT.1 J11.2 J11.3J12.1
J12.2 J12.3]13.1
013233343536
1.3 YpaBHeH#Hs ¢ pa3AeisIIUMECS nepeMeHHbIMH. OTHOPOIHBIC YPAaBHEHHUS U 3 3 JIT.1 J11.2 J11.3J12.1
cBozsiecs K HuM. /TIp/ JI2.2 J12.3J13.1
14 Jluneiinbie ypaBHeHus 1-ro nopsaka. YpaBHenus bepHyiu. YpaBHeHus 3 5 JI.1 J11.2 J11.3J12.1
Puxxkaru. /Tlp/ J12.2 J12.3]13.1
1.5 YpaBHenus B nonHbix quddepennunanax. Marerpupyronmii MHOKUTENb. /TIp/ 3 5 JIL.1 J11.2 J11.3J12.1
J12.2 J12.3J13.1
1.6 Konrtponbshas padora Nel /TIp/ 3 2 JI1.1 J11.2 J11.3J12.1
J12.2 J12.3J13.1
1.7 Hexoropble 311eMeHTapHbIe METOIbI HHTETPUPOBAHKS YPABHEHUH MIEPBOTO 3 2 JI.1 J11.2 J11.3J12.1
nopsinka. /Cp/ JI2.2 J12.3J13.1
D132 33343536
Paznen 2. JIuneiinble ypaBHeHHSI M CHCTEMBL
2.1 JIuHeiHbIe OMHOPOIHBIC YPABHEHUS ¢ IOCTOSTHHBIME KO3 QUIIeHTaMK 3 1 JIL.1 J11.2 J11.3J12.1
(cmydaii mpocThIX KOpHE#). /JIex/ JI2.2 J12.3]13.1
D132 33343536
2.2 JIuHeiHbIe OMTHOPOIHBIC YPABHEHUS ¢ IOCTOSTHHBIME KO3 QUIIeHTaMK 3 1 JIL.1 J11.2 J11.3J12.1
(cmydaii kpaTHBIX KOpHE#). /JIek/ JI2.2 J12.3]13.1
31 352 93 54 55 236

© ®I'bOY BO «Yenl'V»




MUHOBPHAVYKHM POCCUN

\, (DeuepanLHoe ToCyAapCTBEHHOC 6IOII)KCTHOC O6pa3OBaTeHBHOC
YUpEKACHUEC BBICHICTO 06pa30BaHI/I$I

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

Pabouas mporpamma mucrmmuias! "AnddepeHnnanbapie ypaBHEHUS'" 110 HAIPaBJISHUIO TOATOTOBKH (CIEIHaTbHOCTH)

22.03.01 "MarepuainoBeieHIE U TEXHOIOTHH MaTepHalIoB" HaIlpaBIeHHOCTH (TIpodiro) DU3HKO- XUMUS IIPOLIECCOB U cTp. 5

matepuanoB ®I'BOY BO «Henl'Y»

2.3 JInHe#HbIe HEOTHOPOIHBIC YPABHEHHS C ITOCTOSIHHEIME K03 dhunneHTamu. 1 JI1.1J11.2 J11.3J12.1
KBazumuorunenst. /JIex/ J12.2 J12.3J13.1

31 52 93 54 55 36

24 Hopmanbhast 1uHeiHas 0HOPOJHAsL CUCTEMA C IOCTOSIHHBIMU 1 JI1.1J11.2 J11.3J12.1
kodddunmentamu. /Jlex/ J12.2 J12.3]13.1

31 52 53 54 55 36

25 Hopwmanbhas crucrema TMHEHHBIX YpaBHEHUH C IT€-PEMEHHBIMU 1 JI1.1J11.2 J11.3J12.1
kodddunmentamu. /Jlex/ JI2.2 J12.3]13.1

31 52 53 54 55 36

2.6 Jlunelinble ypaBHEHH N- IO MOPsIIKa ¢ epeMeHHbIMU Kodddurnentamu. /Jlex/ 1 JI1.1 JI1.2 J11.3J12.1
J12.2 J12.3713.1

31 52 93 54 55 36

2.7 Jlunelinble OHOPOAHBIE YpaBHEHUS C OCTOSHHBIMU Kod(durmentamu. 5 JI1.1 JI1.2 J11.3J12.1
Ksazumuorounens!. 3agaya Komm. /TIp/ J12.2 J12.3]13.1

2.8 JIuHeitHbIe OTHOPOAHBIE CHCTEMBI C TOCTOSTHHBIMH KO3 puimentamu. Crydait 2 JIT.1J11.2 J11.3J12.1
JeUCTBUTENBHBIX KopHei. /TIp/ JI2.2 J12.3J13.1

2.9 JIuHeitHbIe OTHOPOAHBIE CHCTEMBI C IOCTOSTHHBIMU KO3 puimentamu. Crydait 2 JIT.1J11.2 J11.3J12.1
KOMIUTEKCHBIX KopHel. /TIp/ JI2.2 J12.3J13.1

2.10  |JIuHeiiHbIe HEOAHOPOIHBIC CUCTEMBI C MIOCTOSIHHBIMU KO3 (QUIIMCHTAMHU. 4 JI1.1 J11.2 J11.3J12.1
KBasumHorounensl. Meron Bapualyuu noctosiHHbIX. /TIp/ JI2.2 J12.3J13.1

2.11  |JIuHeiiHbIe HEOAHOPOIHBIC CUCTEMBI C TIOCTOSHHBIMU KO3 (QUIIEHTAMHU. 4 JI1.1 J11.2 J11.3J12.1
Meron Bapuanuu noctosiHubIX. /TIp/ JI2.2 J12.3J13.1

2.12  |KonrponbsHas pabora Ne2 /TIp/ 2 JI1.1 J11.2 J11.3J12.1
J12.2 J12.3J13.1

2.13  |JIuneiiHble ypaBHEHHUS C MOCTOSSHHBIMHU KO3 uumentamu. /Cp/ 2 JI1.1 J11.2 J11.3J12.1
J12.2 J12.3J13.1

D132 33343536

2.14  |HopmanbHas JHHEHHas: OAHOPOHASI CUCTEMA C TIOCTOSTHHBIMH 0,6 |JI1.1J11.2 JI1.3J12.1
ko3 dunmenramu. /Cp/ JI2.2 J12.3]13.1

D132 33343536

2.15 |Tloka3zarenbHas QyHKIms Matpuiibl. /Cp/ 2 JIL.1 J11.2 J11.3J12.1

J12.2 J12.3]13.1
0130233343536
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MUHOBPHAVYKHM POCCUN

\, (DeuepanLHoe ToCyAapCTBEHHOC 6IOII)KCTHO€ O6pa3OBaTeHBHOC
YUpEKACHUEC BBICHICTO 06pa30BaHI/I$[

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

Pabouas mporpamma mucrmmuiies! "AngepeHnnansapie ypaBHEHUS 110 HAPABJICHUIO TOATOTOBKH (CHENaTbHOCTH)

22.03.01 "MartepuanoBeieHIE U TEXHOJIOTUH MaTepHanoB" HapaBlIeHHOCTH (mpod o) OU3nKo- XUMHS IIPOLECCOB 1 cTp. 6

matepuanoB ®I'BOY BO «Henl'Y»

2.16 |HopmanpHas cucrema JHHEHHBIX YpaBHEHHH C TIEpEeMEHHBIMA 3 JI1.1J11.2 J11.3J12.1
ko3 dunmentamu. /Cp/ JI2.2 J12.3]13.1
31 52 93 54 55 36
2.17  |JIuneitHble ypaBHEHHs N-TO HOpsIKa C TepeMeHHBIME Kodddunnentamu. /Cp/ 3 JI1.1J11.2 J11.3J12.1
JI12.2 J12.3]13.1
31 52 53 54 55 36
Paznen 3. Teopembl 0 Hy/15IX peLlieHUIi JTUHeHbIX ypaBHeHHil BTOPOro
nopsiaKa.
31 TeopeMsl 0 HyJISX pelleHui TMHENHBIX YpaBHEHUH BTOPOro 3 JI1.1J11.2 J11.3J12.1
/JTex/ JI2.2 J12.3]13.1
31 52 53 54 55 36
3.2 TeopeMsl 0 HyJIsIX peleHuil TMHEHHBIX YpaBHEHUH BTOporo nopsaka. /Cp/ 3 JI1.1 JI1.2 J11.3J12.1
J12.2 J12.3713.1
31 52 93 54 55 36
Pa3znen 4. 3agaua Komn.
4.1 Teopema cyiecTBOBaHUS M €JMHCTBEHHOCTH pelieHus 3aaauu Komu st 3 JIT.1 J11.2 J11.3J12.1
HOPMAaJIbHOW CHCTEMBI JIMHEWHBIX ypaBHEeHUi /Jlex/ JI2.2 J12.3J13.1
31 52 D3 54 55 36
4.2 Teopema cyiecTBOBaHMs ¥ JMHCTBEHHOCTH pelleHus 3a1auu Ko ams 3 JIT.1 J11.2 J11.3J12.1
OJTHOTO ypaBHeHus. /JIex/ JI2.2 J12.3J13.1
31 352 23 34 55 36
4.3 Teopema cyiecTBOBaHMS M €JMHCTBEHHOCTH pelieHus 3aaauu Komu st 3 JIT.1 J11.2 J11.3J12.1
HOPMaJIbHOM cuctembl audhepeHIraibHbIX ypaBHeHHH. /JIex/ JI2.2 J12.3J13.1
31 352 23 34 55 36
4.4 Teopembl CyIIeCTBOBAHHS M €TUHCTBEHHOCTH perieHus 3anaun Komm. /Cp/ 3 JI1.1 J11.2 J11.3J12.1
J12.2 J12.3]13.1
31 52 23 54 55 36
Paznen 5. Henpopaos:kaemble peleHust
5.1 Henponomxkaemeie pemenns /JIex/ 3 JIL.1 J11.2 J11.3J12.1
J12.2 12.3]13.1
31 52 23 34 D5 36
5.2 Henponomxkaemeie pemienns. /Cp/ 3 JIL.1 J11.2 J11.3J12.1

J12.2 J12.3]13.1
0130233343536

Pa3nes 6. ABTOHOMHBIE cHCTeMbl, (pa30Bble MOPTPETHI

© ®I'bOY BO «Yenl'V»




MUHOBPHAVYKHM POCCUN

\, (DeuepanLHoe ToCy1apCTBEHHOC OrOKETHOE 06pa30BaTeJII)HO€
YUpEKACHUEC BBICHICTO 06pa30BaHI/I$[

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

Pabouas mporpamma mucrmmuias! "AnddepeHnnanbapie ypaBHEHUS'" 110 HAIPaBJISHUIO TOATOTOBKH (CIEIHaTbHOCTH)

22.03.01 "MarepuainoBeieHIE U TEXHOIOTHH MaTepHalIoB" HaIlpaBIeHHOCTH (TIpodiro) DU3HKO- XUMUS IIPOLIECCOB U crp. 7

matepuanoB ®I'BOY BO «Henl'Y»

6.1 ABTOHOMHBIE CHCTEMBI U] hepeHINaTBHBIX YPaBHEHHH U UX (a30-Bbe 3 1 JI1.1J11.2 J11.3J12.1
npocTpaHcTsa. /JIex/ JI2.2 J12.3]13.1
31 52 93 34 35 36
6.2 ®da30Bast MIOCKOCTh JTMHEHHON OHOPOJHOM CHCTEMBI BTOPOTO MOpsAKaA C 3 1 JIT.1J11.2 J11.3J12.1
MIOCTOSTHHBIMHU K03 urmenTamu. /Jlex/ JI2.2 J12.3J13.1
31 52 53 54 55 36
6.3 KoncepBatusnbie cuctemsl. /Cp/ 3 4 JIT.1J11.2 J11.3J12.1
JI2.2 J12.3]13.1
31 52 53 54 55 36
Paspen 7. Teopus ycroitunBocTH.
7.1 Teopust ycroitunocty. OcHOBHBIE OHATHS. /JIek/ 3 1 JI1.1 J11.2 J11.3J12.1
J12.2 J12.3713.1
31 52 93 54 55 36
7.2 Teopust ycroitunsoctu. /Cp/ 3 4 JI1.1 J11.2 JI1.3J12.1
J12.2 J12.3713.1
31 52 D3 54 55 36
Pasnen 8. YpaBHeHHs B 4aCTHBIX IPOU3BOIHBIX
8.1 YpaBHeHHS ¢ YaCTHBIMH ITPOU3BOIHBIMH MEpBOro nopsjaka /Jlex/ 3 1 JIT.1J11.2 J11.3J12.1
J12.2 J12.3713.1
31 352 23 34 55 36
8.2 YpaBHeHHS ¢ YaCTHBIMU ITPOU3BOIHBIMU ITepBOro nopsijaka. /Cp/ 3 2 JI.1 J11.2 J11.3J12.1
J12.2 J12.3]13.1
31 352 D3 34 55 36
Pa3pen 9. Jx3amen
9.1 |/Ox3amen/ 3 18 [ JI1.1J11.2 J11.3712.1
J12.2 J12.3]13.1
Paznen 10. Unas konrakTHasi paGoTta
10.1 [VMumuBumyanbHAs KOHCYJIbTALMS, TEKyIIMHA KOHTpoib /UKP/ 3 9,4 | JI1.1J11.2 JI1.3J12.1

J12.2 J12.3]13.1
92

6. ®OHJI OHEHOYHBIX CPEICTB

6.1. IlepeueHb BU/I0B OLIEHOYHBIX CPEJICTB

JoMarHsst KOHTponbHast paboTa. MHIMBHAYa IbHBIE KOHCYIBTALMHN 110 UTOraM. HAMBUIya bHBIE U TPYIIIOBBIE KOHCYIBTAIH 10
WTOraM KaXkJIoro pasjera.

6.2. TunoBbie KOHTPOJIbHBIC 32JaHUS U HHbIC MATEPHAJIbI VISl TEKYILEH aTTecTalluH

CM. IPUJIOKEHUE

6.3. TunoBbIe KOHTPOJIbHBIE BONPOCHI U 3aJaHUS /151 IPOMEKYTOYHOM aTTeCTALUU

1. Onpenenenust ypaBHEHHS B ITONHBIX AU depeHnmanax 1 HHTErPUPYIOIIETo MHOXKUTENSL. Teopema o pemennn
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ypaBHEHHS B MONHBIX quddepennmanax. Crnencr-sue. Teopema 00 HHTErpHPYIONIEM MHOXHTEIE.

2. OnpenerneHus TNHEHHOT0 OJHOPOTHOTO M HEOXHOPOIHOT 0 UG GepeHIIHAIFHOr0 YpaBHEHHS IIepBOro mopsiaka. Teopema o
PEIICHNH JIMHESHHOT0 HEOTHOPOIHOTO AU((epeHITMAIBHOTO ypaBHEHHS [IEPBOTO ITOPSIIKA.

3. Omnpenenenue ypapHeHus bepayu. Meron pemenus ypaBHeHus bepryinu. TeopeMa cyliecTBOBaHUS U €JMHCTBEHHOCTH
pelIeHys OJHOPOAHOTO YPaBHEHHS.

4. Onpezenenye ypaBHEHUs C pa3aessIIOLIMMUCS IEpEMEHHBIMU. TeopeMa CyIeCTBOBAHYSI U €IMHCTBEHHOCTU PELEHNS YPABHEHHUS C
Pa3AeIAIOIUMUCS IEPEMEHHBIMU.

5. Onpenernenye TMHEHHO 3aBHCHMBIX/He3aBHCHMBIX (yHKIui. Onpenenurens Bporckoro. Teopema o TMHEHHOI 3aBHCHMOCTH
¢byHKIMi.

6. OnpenerneHye IMHEHHO 3aBHCHMBIX/He3aBHCHMBIX (yHKIuH. Onpenenurens Bponckoro. Teopema o THHEHHOH HE3aBHCHMOCTH
¢byHKIMi.

7. OnpeneneHne TMHSWHOTO OTHOPOTHOrO AUPPEPEHIIMATEHOTO YPaBHEHUS N-0# CTEMEHH C MOCTOSHHBIMU K03 GUIIUCHTAMH.
Onpenenenne GyHIaMeHTaIbHON cUcTeMB peleHnil. Xapakrepuctuueckuii MHorowieH. Teopema 00 o0IeM peleHuy TMHEHHOro
OJHOPOJHOTO U (PEepPEHIINATEHOTO YPaBHEHHS C TIOCTOSHHBIMH KO3(Q/QUIMEHTaMH B CITydae IPOCTHIX KOPHEH.

8. OnpexernenHye IMHEHHOTO OTHOPOAHOTO AU HepeHIMAIBFHOr0 YpaBHEHHs N-0i CTEICHH C IOCTOSHHBIMU K03 uImeHTamu.
Onpenenenue GyHIaMEHTAIBHON CUCTEMBI pelieHni. XapakTepucTuueckuii MHorowieH. Jlemma o cmerienuu (¢hopMyaupoBKa).
Jlemma o kpatHbIX KOpH:X (popmynupoBka). Teopema 06 oO1IeM pelieHUH JTHHEHHOT0 OTHOPOAHOT0 JU( GepeHIMaIbHOTO
YpaBHEHUS C MOCTOSHHBIMH K03 (pUIIEeHTaMH B ClTydae KpaTHBIX KOpPHEH.

9. Jluneiinbie nuddepeHIanbHbIe ypaBHEHHs N-T0 MOPAIKa C TOCTOSHHBIMU KO3 duuneHTamMu. OyHIaMeHTalIbHAS CHCTEMa
peuieHuii u ob1iee pemieHre. XapakTepucTHUeCKHii MHOrowIeH. Teopema 00 o01ieM pemeHud JIMHeHHoro AnddepeHInaaIbHoro
ypaBHEHHS N-T0 MOPSIJIKA C TOCTOSHHBIMU KO QHUIIMEHTAMH B CITydae MPOCThIX KOPHEH.

10. JIuneiinbie quddepeHuanbbple ypaBHEHUs N-TO MOPsAKa C TIOCTOSHHBIMU K03 ¢uimeHTamMmu. OyHaaMeHTanbpHas cucTeMa
peutennid. Xapaktepuctuueckuit MHoroueH. @opmyna cMenienus. JleMMa o KpaTHbIX KopHsX. OOliee perieHue JMHEHoro

Qg depeHIaTbHOr0 YpaBHEHUS N-TO MOPSAKA C TIOCTOSIHHBIMUA KO3 GUIIMEHTAMH B CTy4ae KPATHBIX KOPHEH.

11. JIuneiinpie HEOAHOPOIHBIE MU PepEHIIMATBHBIC YPABHEHHS C TIOCTOSIHHBIMU K03 duimenTamMmu. KBazumHorouwieHsl. Teopema o
BH/I€ YACTHOT'O PEILICHHUS B CIIy4ae KBa3UMHOTOUJICHOB.

12. JIuneiinbie cucremsl audepeHImanbHbIX YpaBHEHHH C TOCTOSHHBIMU KO QUIIMEHTaMH. XapaKTepPUCTUYECKUHA MHOTOUJICH.
Teopema o Buje peleHus B ciiydae MpOCThIX KOpHEH.

13. JIuneiinpie cucremsl U hepeHIraIbHbIX YPaBHEHHH € TOCTOSHHBIMU KO3 duiineHTamMu. XapakTepUCTUIECKUH MHOTOUJICH.
Teopema o Buze peleHust B 001eM cirydae.

14. JIuneiinpie cucremsbl U HepeHIManbHbIX YpaBHEHUH C IEPEMEHHBIMU KOd(-PuiineHTaMu. Teopema CyliecTBOBaHUS 1
€IMHCTBEHHOCTH pelieHus 3a1aun Komm.

15. JIuneitnbie cucreMsl aud hepeHIManbHbIX YPAaBHEHUH ¢ IEpEMEHHBIMU K03 -(putinenTamMmu. @yHnaMeHTalbHAS CUCTEMA PELICHUIA.
Omnpenenurens BpoHckoro.

16. JIuneiinpie cucremsl audhepeHIranbHbIX YpaBHEHHH C IEpEMEHHBIMU KO3 -punneHTamu. Jluneitabie auddepenpanbHpie
ypaBHEHHS N-TO MOpsiZIKa ¢ epeMeH-HbIMU Kodddunnentamu. @opmyna JlnyBuiis.

17. JIuneiinpie cucremsl audhepeHIranbHbIX YpaBHEHHH C IEpEMEHHBIMU KO3 -punneHTamu. Juneitabie auddepeHpanbHpie
ypaBHEHUS N-TO MOpsIJIKa ¢ mepeMeH-HbIMHU Koo duuueHTaMu. Metoa Bapuauuy HOCTOSHHBIX.

18. JIuneiinbie quddepeHuanbHbie ypaBHEHUs N-TO MOPsIKa ¢ TIepeMeHHbIMH K03 uimenTaMmu. DKBUBAICHTHOCTh YPABHEHHSI U
cuctembl auddepeHIMaIbHbIX YPABHECHHN C TEPEMEHHBIMU KO3 (D HUIeHTaMu.

19. Teopema o HekonebmonieMcs pemennu. Teopema IlItypma.

20. Teopema cpaBuenus. Teopema Kuesepa.

21. Teopema cymiecTBOBaHus pemieHus 3aaa4u Ko st oqHOTO ypaBHEHHUSL.

22. TeopeMa 0 eQMHCTBEHHOCTH pemieHus 3aaaun Komu ams oqHoro ypaBueHus. Hepasenctso ['ponyomnia.

23. Jlomanbie Diinepa. MeTos mocie10BaTeIbHbIX MPHOIMKCHUH.

24. Teopema CyIlIeCTBOBaHUSI ¥ €IMHCTBEHHOCTH pellieHus 3a1aun Kol st HopMaJibHOM cUcTeMbl UGG epeHIINaIbHBIX YPABHCHH.
25. YcroitunBocTs pemenus no JIssmyHoBy. JlocTaTodHOe yCloBrUe yCTOWYUBOCTH ISl TMHEWHOW OTHOPOIHON CHCTEMBI C
MTOCTOSIHHBIMH KO3(ppHIIHCHTaMH.

26. Teopema JIsnyHoBa 06 ycroiunocTr. Teopema JlsmyHoBa 00 aCUMITOTHYE-CKOH YCTOHYMBOCTH.

27. YpaBHEHHS C YaCTHBIMHU IPOU3BOIHBIMH TIEPBOTO MOpsiika. Teopema 00 001IeM pelieHnH TUHEHHOTO YpaBHEHHS.

6.4. Kpurepuu oneHnBaHus

@DopMBI KOHTPOJIA:

- TEKYIUH KOHTPOJIb OCYIIECTBIICTCS ITyTEeM PETYISIPHOTO PeIIeHNs 3a1a4 Ha TIPAKTHICCKUX 3aHATHAX U 00CYKICHHS JOMAIITHIX
3aJaHuiL;

- IPOMEKYTOUHBIH KOHTPOJIb OCYIIECTBIISETCA B (hOpMe IIPOBEPOIHBIX KOH-TPOIBHBIX PadoT;

- UTOTOBBII KOHTPOJIb OCYIIECTBIIAETCA B (hOpME MMCEMEHHOTO 9K3aMeHa B KOHIIE Ka)KIOT0 CeMecTpa.
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HabpanHas cymma 6amioB (% BBINONHEHHBIX 3ananuii) (Max— 100):

-Heynosnersopurensno Menee 40

-Y noenerBopurensao 40-60

-Xopomio 61-79

-Otimyano 80-100

HVITOroBbIi 9K3aMeH: IIPOBOJUTCS B MIPUCYTCTBHHU MPETIOAABATENS U MPES/IIOIaraeT

pelIeHne 3a/1a4 U Pa3BepHYTHIH, TONTHBIA OTBET Ha TEOPETHIECKUE BOIIPOCH. BONPOCH COCTaBIIOTCS ¢ y4€TOM MaTepHaa,
MPOWICHHOTO KaK Ha JICKIIMOHHBIX 3aHATUAK, TAK M Ha MPAKTUUCCKUX 3aHATHAX. Bpemsi, 0TBOANMOE Ha BBIOJHEHUE UTOTOBOM
pabotsl, 120 MUHYT.

Wrorosas oneHka BeicTaBisgercs o OamibHol cucreme. CyMMHpYROTCS (C BecaMu) 0aslibl, ONIYYeHHBIE 32 KOHTPOJIbHBIE paboTsl (10
MaKCHUMYM 32 Ka)/1yI0 KOHTPOJIbHYIO paboTy), 6aiisl, olydeHHbIe Ha sk3aMene (50 makcumym). Beca MoryT ObITh Onpe/ieeHbl
CJICYIOIIAM 00pa3oM: JUTsi KOHTPOJIBHBIX padoT Bec coctapisieT 0,4, st sx3amena Bec — 0,5.

IMonmydeHHBIE CTyIEHTaMU OAJIIBI CYMMHPYIOTCS | ITepeBOATCS B 10-0aJIbHYTO KTy, HTOrOBas OLCHKA BEICTaBJIsieTCs 110 10
-0asbHOM IIKaJle, UCXO/s U3 NOJIYUYEHHON CyMMBI OallIoB:

Ot 0 10 3 6a/UI0B — «HEYIOBJIETBOPUTEIBEHO»

Ot 4 10 5 GaJIOB — KYJOBJIECTBOPUTEIHHOY

Ot 6 10 7 GaJIIIOB — «XOPOLIO»

Ot 8 10 10 6aJI10B — KOTIINYHO.

7. YYHEBHO-METO/HUYECKOE U UH®OPMAIIMOHHOE OBECIIEYEHUE JUCHHUIIJIMHBI (MOYJIs)

7.1. PexomeHayemasi iuTepaTypa

7.1.1. OcHoBHas JlUTEpaTypa

ABTOpBI, COCTABUTENN 3arnaBue WznarensctBo, ron | Pecypc
JI1.1 |®ununmo A. ©. COopHuk 3a71a4 110 qudQepeHnaIbHBIM YPaBHEHUSM WxeBck :
Perynsipuas u
XaoTHUeCcKas
nuHaMmuka, 2000
JI1.2 |demunosuu b. I1., JuddepenipanbHpie ypaBHEHUS Cankr- [lerepOypr 9BC
Monenos B. I1. (https://e.lanbook.com/book/195426) : Jlanb, 2022
JI1.3 |Bbubuxos FO. H. Kypc oObikHOBeHHBIX AU hepeHIaTbHBIX YpaBHEHHIA Cankr- [lerepOypr 9BC
(https://e.lanbook.com/book/210617) : JIans, 2022

7.1.2. [lononHUTEILHAS JUTEpPaTypa

ABTOpBI, COCTaBUTENH 3arnaBue WznarensctBO, Ton | Pecypc

JI2.1 |Kamke 3. CripaBo4HUK 110 0OBIKHOBEHHBIM AuddepeninanbipiM ypaBHeHusM: Mocksa : Hayka, 9BC
CIPaBOYHHUK 1971
(https://biblioclub.ru/index.php?page=book &id=454586)

JI2.2 |ApHonba B. W. OO6bIkHOBeHHBIC AU hepeHIraIbHbIe ypaBHeHUs: yueOHoe mocobue (Mocksa : Hayka,
VIS By30B 1984

JI2.3 |T'opnau b. A. Psnpl. UnterpupoBanue. Juddepennunansubie ypaBHenus: yaeOHuk |Cankr- [lerepOypr 9BC
(https://e.lanbook.com/book/210071) : Jlans, 2022

7.1.3. Meronnueckue pa3padoTKu

ABTOpBI, COCTaBUTENH 3ariaBue UznarensctBO, TO | Pecypc
JI3.1 |AneeBa C. P., N36panHble r1aBbl TeOpruu TUdQepeHITHATBHBIX YPaBHEHUH ¢ YensOuHCK : 9BC

Usmectres U. B., TIPUJIOKEHUEM K TeOpUH TU(GepeHIINATBHBIX UTP UznatenscTBO

VYxo6otoB B. 1. (http:/Nibrary.csu.ru/rbooks2/view2?code=local/007942/007942) YensOUHCKOTO

rOCY/IapCTBEHHOT O
YHHBEpCHTETA, [0.

r.]

7.2. IlepeyeHb pecypcoB HH)OPMALHOHHO-TEJIeKOMMYHHKAaUHOHHOI ceTn ""MHTepHer"

01 |eLIBRARY.RU [OnextpoHHSIi pecypc] : anekTpoHHast 6ubnuoreka / Hayd. amextpon. 6-xa. — Mocksa, 1999 —. — URL:
http://elibrary.ru/defaultx.asp (zata obpamenus: 27.08.2018). — 5I3. pyc., aHriL.
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32 [Math-Net.Ru [DnekrponHsIi pecypc] : 00IIepOCCHIICK I MaTeMaTHIECK i opTa / Mare-MaTuuecKuil HH-T uM. B. A.
CrexioBa PAH. — Mockaga, [6. r.]. - URL: http://www.mathnet.ru/,ceo6omusiii (nata oopamerus: 27.08.2018).

33 |Moodle [DnexrpoHHbIit pecypc]: cucTema ynpasieHus: 00y4eHneM : [6a3a nanubix] / Yens6. roc. yu-1. — Yensiouuck, [6.1.]. —
Hoctyn u3 cetn Yenl'Y uim, nociie perucrpaiuy U3 CeTH yH-Ta, U3 Jr000i TOUKH, MMetoniel noctyn B uaTepHeT. — URL:
http://moodle.uio.csu.ru/login/index.php (mara o6pamienus: 27.08.2018).

D4 [Znanium.com [DnekTpoHHBIH pecypc] : 3neKTpoHHO-0rbmoTeyHas cucrema (IBC) / Hayd-Ho- u31aTenbCKuil eHTp
NH®PA-M. — Mockga, 2002 — . — URL: http://znanium.com/(zata o6pamenus: 27.08.2018).

35 |Jlanb [DnexTpoHHSBIH pecypc] : a1eKkTpoHHO-OnOmHoTeyHas cucreMa (3bC) / M3natenscrBo Jlans. — CankT- [TetepOypr, 2010 —
. — JIocTyII K IOJIHBIM TEKCTaM C JIF000ro KOMIIbIOTEpa, nocie peructpauu u3 cetr Yenl'Y. — URL: http://e.lanbook.com/
(maTa obpamienus: 27.08.2018).

D6 |YHuBepcHuTeTCKas OMOTMOTEKa OHIAWH [ DIIEKTPOHHBIH pecypc] : anekTpoHHO-0ubmmoreunas cucrema (95C) / OO0
Jupextmenual labmummnar. — MockBa, 2001 — . — JToc-TyI K MOJHBIM TEKCTaM C JII000r0 KOMIBIOTEPa, MOCIE PETUCTPAIMU U3
cerr Yenl'Y — URL: http://biblioclub.ru/ (nata o6pamenus: 27.08.2018).

7.3 Tlepevyens uHGOPMATMOHHBIX TEXHOJIOTHIA

7.3.1 IIporpammHoe obecnieyeHue

LMS Moodle

MS Office365

Adobe Connect Acrobat

Adobe Reader

7.3.2 TIpodeccronanbHble 6a3bl JaHHBIX 1 HHPOPMAIIMOHHO-CITPABOYHBIE CHCTEMBI

1. DnekTpoHHBIi KaTanor HaydHou OubaroTeku Yenl'Y [DnekrpoHHblit pecypc] : 6a3a qannbix / YensiO. roc. yH-T. — UensOunck, 1992

2. eLIBRARY .RU : nay4nas snexTpoHHast Oubimorexa : caifr. — Mocksa, 2000 — . — URL: https://elibrary.ru — Pexum mocryna: mis
3aperucTpup. noup3oparene. — TEKCT : 3E€KTPOHHBIN.

3. Mathematical Reviews (MR) : pedepatusnas 6asza nanusix / American Mathematical Society. — URL:
http://www.ams.org/mathscinet/ — 5I3. pyc., auri. — Pesxum goctyma: st 3apeructpup. moiab3osateneii Yenl'V. — TekcT :
3JIEKTPOHHBIH.

8. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHHUE JUCHHUIIJIMHBI (MOAYJIS)

Jns peannzanyy JUCLMIUTUHBI UCTIONB3YIOTCS YUeOHbIC ayAUTOPUH ISl IPOBECHUS 3aHATHIH JIEKIIMOHHOTO TUIIA, 3aHATHH
CEMHUHAPCKOT0 THUIA, TPYMIIOBBIX U MHIUBUYaJIbHBIX KOHCYJIBTALMH, TEKYLIEr0 KOHTPOIISI U IPOMEKYTOUHON aTTeCTalliy, a TAKKe
MIOMELIECHHS ISl CAMOCTOSITEIbHON paboTHI.

VYueOHble ayTUTOPHUI YKOMILICKTOBAHBI CIICLHATH3UPOBAHHON MEOCIIBIO M TEXHUYECKHUMHE CPEACTBAME 00y4YeHHs (MyIbTHMEIUIHOS
YCTPOMCTBO, MPOEKTOP, HOYTOYK MJIM CTAIIMOHAPHBIN KOMITLIOTED).

[Tomerenus it CAaMOCTOSTEIBHONU pabOThl 00YYAIOLIUXCS OCHAIICHBI KOMITBIOTEPHOM TEXHUKOW C MOJKIFOYEHHEM K CETH
"NutepHeT" 1 00ecneyeHneM JOCTYIa B 3JEKTPOHHYIO HH()OPMAIIMOHHO-00pa30BaTeIbHYIO CPEly YHUBEPCUTETA.

9. METOAUYECKHE YKA3AHUA JJISA OBYYAIOIIUXCS IO OCBOEHUIO JUCIUIIIUHBI (MOAYJISA)

W3ydenne kaxxaoi TEMBI CIeAyeT HauuHATh C MPOPAOOTKH COOTBETCTBYIOIIETO TEOPETUIECKOr0 MaTepraia B yaeOHHKax WU
WCIIONb30BaTh COOCTBEHHBIH KOHCIIEKT JIEKIMH TaHHOW JUCHHUIUIMHEL. {7151 yCBOGHHUS TEOPETHYECKOr0 MaTepraia Takke Hy)KHO
pa3obpath mpeaaraeMble B JISKIMOHHOM Kypce IpuMephl. TONBKO 3aTeM CIIeyeT 3aKpenuTh Pa3o0paHHbIl MaTepral H3ydaeMon
TEMBI CAMOCTOATENIbHBIM PEIlIEHUEM MpeaaraeMbIX JOMAIIHNUX 3alaHUH.

CamocrosiTenpHas padoTa Haj 3aadyaMy Kypca MOXET, KpoMe OCHOBHOTO HCTOYHHKA, IIPOBOANTCS 110 3aJadHuKaM . He ctour
npeHedperaTs U CIPaBOYHOM JINTEPATYPOH . Y CHIEIIHOE HAIIMCAaHKE MTPOMEKYTOYHBIX KOHTPOJIBHBIX PA0OT BO3MOKHO TONBKO MPHU
BHUMATEIBHOM, BCECTOPOHHEM M KaUE€CTBEHHOM M3YUEHUH TeM NMPAKTUYECKHUX 3aHITHH, IPEIEeCTBYIOINX JaHHON padoTe ’
0OBSIBIEHHBIX MPENOIABATEIEM.

HeobxomuMo TIaTesHO B 100pOCOBECTHO M3YIUTh OCHOBHYIO U IONONHHUTEIBHYIO JTUTEPATYPY, UCTIOIB30BATh dJIEKTPOHHBIE
pecypchl. AKTUBHAsSI B TOOPOCOBECTHAs, CHCTEMaTHYecKasi paboTa B TeUEHHE CEMeCTpa, MPOSBICHIE HHUIMATUBEI Ha JISKINOHHBIX H
MPAaKTHYECKUX 3aHATUSX, TOCTOSHHOE BBITIOTHEHHE IOMAITHUX, KOHTPOJIBHBIX i CAMOCTOSTENFHBIX paboT SBISIFOTCS HEOOXOTUMBIM
YCIIOBHEM JOCTaTOYHOIO OBJIA/ICHUSI MATEPHUAIIOM YIeOHON TUCIUILIMHBI M YCIEIIHOTO TPOXO0XKICHUS] HTOrOBOH aTTECTalluH 1O
JUCLUITIIHE.
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B ciryqae npuMeHeHNs IpH 00yYeHHN JUCHUIDIMHEL SJICKTPOHHOI0 00ydeHHs], TUCTaHIMOHHBIX 00pa30BaTeIbHBIX TEXHOIOTHH
obmIeHne 00yJaromuXcs ¥ IPEHoIaBaTeNs OCYIIECTBISICTCS B PEKUME PEasIbHOTO BpeMEHH (OHJIaiH-JIEeKIMH (BeOUHAPEI), YaThl,
BHU/IC0-KOH(EPEHINH U Ap.) WK OTIIOKEHHOr0 BpeMeHH (cucrema aucranunonHoro ooy4aenus Moodle, MSOffice365, dopymsi,
SNIEKTPOHHAS MOYTa H JIp.).

I1pu 0Oy4eHun JIHIT ¢ OTPaHUYEHHBIME BO3MOKHOCTSIMH 310POBBSI 3JIEKTPOHHOE 00Y4YEHNE, AUCTaHIIMOHHBIE 00pa30BaTeIbHBIC
TEXHOJIOTHH MPEyCMATPHBAIOT BO3MOKHOCTh IIPHEMa-Tiepeadrl HH(OPMAIMH B TOCTYITHBIX I HUX (opMax.

Peanm3anyst AUCIMIUIMHEI C IPUMEHEHHEM JIEKTPOHHOr0 00y4YeHHs, AUCTAaHIIMOHHBIX 00pa30BaTeNbHBIX TeXHOIOrni (maiee — 90,
JOT) ocymiecrBisiercst Ha ocHoBaHUU «llomoeHMs 0 peau3aluy OCHOBHBIX U JIOMOTHUTENBHBIX 00pa30BaTENbHbIX IPOIPAMM C
IIPUMEHEHUEM 3JIEKTPOHHOI0 00y4eHHs U JUCTAHIIMOHHBIX 00pa30BaTe/IbHbIX TEXHOIOIUH B (heiepabHOM I'OCyJapCTBEHHOM
010/PKETHOM 00pa30BaTEIbHOM YUPEXICHUH BBICILIEr0 00pa3oBaHus «UensOUHCKUN rocyapcTBEHHbI yHUBEpCUTET», «llomoxenus
0 IOpsAIKE 3a4eTa 00yUYaroIUMUCS II0 OCHOBHBIM IpodeccuoHaIbHBIM 00pa30BaTelIbHBIM IPOrpaMMaM BBICILIETO 00pa30BaHus B
OI'BOY BO «Yenl'Y» pe3ynbTaToB OCBOSHHS B OpraHU3ALUSIX, OCYILECTBIISIOIINX 00Pa30BaTENbHYIO JEATEIbHOCTb, YIEOHBIX
IIPEIMETOB, KYPCOB, TUCLUUILUINH (MOAYyJIel ), IPAKTUK, JOIOTHUTEILHBIX 00pa30BaTENbHBIX IPOrpaMM») IIOCPEICTBOM HIIEKTPOHHOMN
nH(opMaoHHO-00pa3oBatensHoH cpensl PI'EOY BO «Yenl Vy. B nckmounTenbHBIX cirydasix (hopc-Maxop ¥ T.I1.) IpH
peanuzanuy o0pazoBaTeNbHON JesTenbHocTy ¢ npuMeneHneM D0, IOT MoryT npUMeHsTh KOMIIOHEHTBI, HE BXOJSIIUE B IEpeUeHb
3NEKTPOHHON MH(OPMALIMOHHO- 00pa30BaTENbHON CPEBbL.

10. CIIEIIMAJIBHBIE YCJIOBUSA OCBOEHUA TUCHUIIJIMHBI OBYYAIOIIMMHUCA C UHBAJIMJHOCTBIO 1
OI'PAHMYEHHBIMHA BO3MOKHOCTSAMM 310POBbA

OcBoeHue TUCLUIUIMHBI HHBAJIMIAMU U JULAMHU C OTPaHUYEHHBIMU BO3MOXKHOCTSIMU 310POBBS OCYILECTBIISIETCS C HCIIOJIb30BAHUEM
CHELHMaIbHBIX TEXHUYECKUX CPENICTB U IojI0 MH()OPMALMOHHBIX TEXHOJIOTHH, IPeJOCTaBIsIeMbIX PecypcHBIM yueOHO-METOANYECKUM
LEHTPOM 110 00y4EHHIO MHBAIUIOB U JIMI[ ¢ OPAHUYCHHBIMH BO3MOXKHOCTSIMH 310poBbsi Yenl'V 1o 3anpocy odydaromerocs.

1. MoOusbHBIE CrIeMANBHBIE TEXHUUECKHE CPEICTBA VISl JIUL C HApYIIEHUSAMH 3pEHUS: TOPTATUBHBIN KOMIIBIOTEP C BBOJOM/BBIBOIOM
mpudroMm bpaiins ¢ cuntezatopom peun «ElBraile-W14J G2»; HoyrOyku ¢ nporpaMMuoi skparHoro gocryna NVDA,; s5ieKTpoHHbIE
YBENUYUTENH JUI yAAJIEHHOTO IPOCMOTPa; BUACOYBEINYUTENHN IOPTATUBHBIE; TU(IIOMIeep; U POBbIE AUKTO( OHBIL.

2. MobOunbHBIE CreUaNbHble TEXHUUECKHE CPEACTBa AN JIMI C HApYLICHUSIMH CIyXa: CHCTeMa CBOOOIHOTO 3BYKOBOIO IIOJSI CO
BCTPOCHHOW coBMecTuMocThio ¢ FM-yctporictBamu; pammoknaccel «CoHeT-PCM» ¢ mepenaTinkoM, 3aylIHBIM HHAYKTOPOM U
WHAYKIIMOHHOM TeTJel; cucreMa WHQOpMalMoHHas Ajisi cinadocnplmanux nepeHocHas «Mctok» A2 co BCTPOCHHBIM ILIEEPOM —
3BYKOBBIM HH()OPMATOPOM; JOKYMEHT-KaMepa; MporpaMMHUPyeMbIe CITyXOBBIE alNapaThl HHAUBHIYaJIbHOIO MOJIb30BaHMUSI.

3. AccucruBHble MH(OpMAIIMOHHBIE TEXHOJOTMH: IMPOrpaMMHOE OOecreueHne dKpaHHOro noctyna ¢ cuHTe3oM peun NVDA;
IIPOrpaMMBbl SKPAaHHOTO YBEIHUYEHUS; POTPaMMbI PEUEBOT0 CUHTE3a I KOMIBIOTEPOB M HOYTOYKOB; IPOrPaMMBI PEUEBOr0 CHHTE3
JUIS MOOWJIBHBIX YCTPOMCTB; SKpaHHasl KJIABUATYpa; SKpaHHas JIyIa.

IIpu HeoOxomuMocTH 1Ml OOYHYAIOIIMXCA C HAapyIIEHWSMH 3pEHHS Ha pabounmx MecTax AJsl NMPOBENCHUS NMPAaKTUUECKUX WM
J1a00pATOPHBIX 3aHATHI YCTaHABIMBACTCS CIEIMAIBHOE MpOorpaMMHOe obecreueHue (mporpamma pedeBoit HaBuraumu NVDA,
peyeBble CHHTE3aTOPBI, SKPAHHBIE JIYIIBI).

B yueOnble aymuropuu oOecrieurBaeTcs OCCIPENSATCTBEHHBIA IOCTYN JUis OOY4YaroIIMXCS HWHBAJIWAOB M OOYYaIOUIMXCS C
OrpaHWYEHHBIMH BO3MOXKHOCTSIMH 370pOBb. B Kaxmol aymuropuu, rae oO0y4aloTCs HHBAJIMABI M JIMIA C OrpaHHYEHHBIMH
BO3MOYKHOCTSIMH 37IOPOBBSI, IPETyCMAaTPUBACTCSI COOTBETCTBYIOIIEE KOMMIECTBO MECT JUIsl OOYUAIOIIMXCSl C yIETOM HapyHMICHUH MX
3710pOBBSI.

Jns ocBOSHUS TUCUUILIMHBI HHBAIHUAAM U JIULAM C OrpaHHYEHHBIMH BO3MOYKHOCTSIMHU 3[J0POBbS ITPEAOCTABIISETCS TOCTYII K IEYaTHBIM
WCTOYHUKAM, UMEIOLIMCS B HaydHOH Onbmrorexe Yenl VY, ¢ MOMOMIBIO CrIEHANBHBIX TEXHUYECKUX CPEACTB; IOCTYH K 3JIEKTPOHHBIM
WCTOYHHUKAM, TPEACTABICHHBIM B (OpPME JJIEKTPOHHOrO JIOKyMeHTa B ¢oHae HayuHod Oubnmoreku Yenl'Y wmm
AJIEKTPOHHO-ONOIMOTEUHBIX CHCTEMaX, ¢ TMOMOIIBIO CIENUANbHBIX TEXHUYECKHX M MPOrPaMMHBIX CpeAcTB (pabouee MecTo Ui
HE3psiYero TONb30BaTeNsl C MPOrpaMMHBIM oOOecriedeHneM SKpaHHOro nocryma ¢ cuHre3om peun NVDA, pabGouee mecro ¢
KOMITBIOTEPHBIM POIUIEPOM U KiaBuatypoit Clevy ¢ 6ombIinMu KHOMKaMy 1 C Pa3AeIIsIONIeii KIABHIIN HAKIAIKON ).
Y4ueOHO-MEeTOIMUECKEe MaTePHANbl Ul 00YUYaIOIIUXCsl W3 YHCJIa WHBAIMAOB U JIMI] C OTPAHUYEHHBIMH BO3MOXKHOCTSIMH 3IIOPOBBSI
MIPEIOCTABIISIIOTCS B JOpMax, alaTHPOBAHHBIX K OTPAHUYEHHUSIM UX 3I0POBBS U BOCTIPUATHS HH(POPMALIHH:

Jns aun ¢ HapyIeHUsIMHU 3pEHUST:

- B IIeyaTHOM ()OpMe YBEITHUEHHBIM HIPUPTOM,

- B (hopMe BIIEKTPOHHOTO JOKYMEHTA,

- B popme aymmodaiina,

- B redatHol opme mpudrom bpaiins.
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JUI1st JTUI ¢ HapyIICHUSIME CITyXa:

- B TIeYaTHOU (popme,

- B (hopMe 3IIEKTPOHHOT O JOKYMEHTA.

JUi1st TUI ¢ HapyIICHUSIME OIIOPHO-ABUTATEIILHOTO allllapara:

- B TIeYaTHOU (popme,

- B (hopMe 3IIEKTPOHHOTO TOKYMEHTa,

- B popme aynnodaiina.

JlaHHEBII epedeHb MOXKET OBITH KOHKPETH3UPOBAH B 3aBUCHMOCTH OT KOHTHHIE€HTa 00Y4JaroIInXCs.

JU71st MHBAJIMIOB M JIUII C OTPAaHUMYCHHBIMA BO3MOXKHOCTSIMHU 3/I0POBbSI OCBOCHUE AUCIUILUTIHEI MOXKET OBITh YACTUYHO WIIH TIOJTHOCTBIO
OCYILECTBIIEHO C MCIIOJIb30BaHUEM JUCTAHIIMOHHBIX 0Opa3oBaresibHbIX Texuonoruii (Moodle, Adobe Connect Pro u mp.).

B 0CBOCHMM NUMCHMIDIMHEI MHBAIWAAMHU ¥ JIMIIAMH C OTPAaHUYCHHBIMH BO3MOXXHOCTSIMU 3JJ0POBBSI HCIIONB3YeTCS MHANBHAYaJIbHAS
pabora. Ilon mHIMBHIyanbHOH paboToil moxpasymeBaercs ABe (DOPMBI B3aMMOACHCTBHS C IpErofaBaTeNieM: HHIMBHIyaJIbHAS
y4eOHast paboTa (KOHCYIBTAILlMH), T.€. TOIOJHUTEIBFHOE pa3bsCHEHHE YIeOHOro MaTepraia U yrryOJIeHHOEe M3YdeHHE MaTepHaia C
TeMH OOYyYaIOIINMHUCS, KOTOpPHIE B 3TOM 3aWHTEPECOBAHBI, M WHAMBHAyalbHas BOCIUTATENbHas padora. VHIMBHIyaJlbHBIC
KOHCY/IbTallM HAIIPABJICHB! HA MHANBHAYATH3AIHIO O0YICHNUS U YCTAaHOBJICHNIO BOCITUTATEIEHOTO KOHTAKTa MEKAY TIPENoaBaTeeM
1 00y4JaroLIMMCs] HHBATUJIOM HJIH O0YYaIOIIMMCS C OrPAaHUICHHBIMH BO3MOYKHOCTSIMHU 3/{0POBBSL.

ITpu npoBeIeHNH MPOLEAYPHI OLICHUBAHMS PE3yIIbTATOB 00YYCHHUS HHBAIMIIOB H JIUI[ C OTPAaHUYCHHBIMH BO3MOYKHOCTSIMHU 3/I0POBBSI 110
JMCLMIUIMHE 00ECIEeUMBACTCS BBINOIHEHHUE CICAYIONIUX JOMOJHHUTEIBHBIX TPEOOBAHMH B 3aBHCHMOCTH OT WHIMBHIYaJIbHBIX
0co0eHHOCTe, 00yUyaronuxcs:

a) MHCTPYKIMS MO TOPSIKY MPOBEICHUS MPOLEAYPHl OLCHUBAHUS MPEJOCTAaBISICTCS B JOCTYIHOI (opme (YCTHO, B MUCBMEHHOM
¢dopme, B nucbMeHHol Gopme mpupTom bpaiins, ycTHO ¢ MCIIOIB30BaHUEM YCIYT CYPAOIEPEBOIUNKA);

0) mocrymHas QopMa NperoCTaBICHHS 3aJaHHN OICHOYHBIX CpPEeICTB (B NeyaTHOW (opMe, B He4aTHOH (hopMe yBEIMYCHHBIM
mpudToM, B eyatHoit hopme mpudrom bpaiiis, B popMe 3JIeKTPOHHOTO TOKYMEHTA, 3aaHUs 3aUUTHIBAIOTCS aCCUCTCHTOM, 3aaHUS
IIPEIOCTABIISIIOTCS C UCTIONBb30BaHUEM CYPOIEPEBOA);

B) JOCTyMHAas )opMa MPeJOCTaBICHUS OTBETOB Ha 3afaHus (IMChbMEHHO Ha Oymare, HAOOp OTBETOB Ha KOMITbIOTEPE, MHUCHbMEHHO
mpudTom Bpaiins, ¢ ucroap30BaHUEM YCIYT aCCHCTEHTA, YCTHO).

[pu npoBeneHHny NpoLeypbl OLEHUBAHUS PE3YAbTATOB 00YUEHHs] MHBAIHUIOB U JIUI C OTPAaHUYEHHBIMU BO3SMOXHOCTSIMU 3/I0POBbSI
[IpeycMaTpUBAETCsI HCIIONb30BaHUE TEXHUUECKUX CPEJICTB, HEOOXOIUMBIX UM B CBSI3U C UX MHANBUIYAIBHBIMH OCOOEHHOCTSIMU. DTH
cpencTBa MoryT ObITh IpeaocTaBiieHbl Yenl Y ninn MOryT HCIIONB30BaThesl COOCTBEHHbIE TEXHUYECKUE cpecTBa. [Ipu HeoOxoxumocTi
MHBAJIMIAM U JIMIAM C OTPAaHUYEHHBIMU BO3MOXXHOCTSIMU 3/J0POBbsI IPEJOCTaBIISCTCS AOTIOIHUTEIBHOE BPEeMs ATl [IOATOTOBKH OTBETa
Ha 3aJaHusl, IPoLeAypa OLICHUBAHUS PE3YJIbTATOB OOYUCHHUS 110 JUCLMIUIMHE MOXKET IIPOBOJUTELCS B HECKOJIBKO ATAIIOB.

[IpoBenenne mpouexypbl OLEHUBAHUS PE3YNbTATOB OOYYEHHS WHBAJIMIOB U JIUL C OrPAaHMYECHHBIMH BO3MOXKHOCTSIMH 3JIOPOBbS
JOITYCKAETCs C MCIONb30BAaHUEM JUCTAHIIMOHHBIX 00pa30BaTENbHBIX TEXHOIOTUH.
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crp. 13

1.1. TunoBbIe KOHTPOJBbHBIC 3aJaHUSI HJIM HHBIC MaTCPHAJIbI

[Ipumepsl 3anau A1t TPOMEKYTOUHOTO KOHTPOJsA (KoHTponbHbIE pabOTHI

Ne 1-3)

Koarponsaas pafora Ne 1 HKoaTpontaas palora Ne 1
Bapuuwom 1 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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DenepanbHOE TOCYIapCTBEHHOE OIOKETHOE 00pa30BaTeIbHOE
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«Hensbunckuit rocympaperBeHnslii yausepcure» (PI'BOY BO «Henl V)
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matepuanoB ®I'6OY BO «Henl'Y»

[

Koarpoasnas pafora Ne 2
Baopuwmim 1

. IMoCTpolTE THHREDN GIHOYTH0S Tad e A e

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

. Pommme. minefiHoe HeQIHOPOARGE ¥ PAEHEHHS, ACI0L-

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 ;)

[

Koarpoasnas pafora Ne 2
Baopuaxm 2
Tl TRoATE IHEEEGE (IHOPTHOE ARG Gee AR

FPAEHEHHE © [DOCTOSHHEIME woadhdumpenrTama  (Bos-
MORHD GOoee HIGKOTD [DOPEIKA), HMOHHIESE JAHHLE
HECTHLIE pencana: i = re™ooslr,  go = & 5in 2.

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

¥+ 2y -y = (Br + G}

. Pempme. mBeiH0e BEQIHOPOAHDE ¥PARHSHHE, WCIIL-

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 :)

© O®I'BOY BO «Uenl'V»

(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).

(2]

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
e (0
2. Pemmuth ypaBHEHHE:

3. st 3amaun
i=svlnx+xt,  x(@0)=1-—
V2

HAUTH TPOU3BOHYIO
dx(t. E]l
de =0
4. HaiiTu BCe MOI0XKEHUS PAaBHOBECHSI, MCCIIEAOBATH X HA YCTOMYUBOCTh
F=4x%-2x

Koutpoabnas pa6ora Ne3
Bapuanm 2

1. Jng zamaum Komm ykasaTh Kakoil-HMOYIb OTPE30K, Ha KOTOPOM CYLIECTBYET pPEIICHHE C JaHHBIMH
HAYaJIbHBIMU yCIOBHUSAMU
3 1
i=— x(0) = -
xT’ 6

2. Pemmuth ypaBHEHHE:
_‘I.‘:jr + j‘(x J— _‘;‘] -xX = u
3. s 3agaun

3]
™
¥

i=5m+xﬁ,x{n}=1—i‘| 3

HaWTH MIPOU3BOIHYIO

dx(t. E]l
de =]
4. HaiiTu Bce MOMOXEHHs paBHOBECHS, UCCIIENOBATh NX HA YCTOMYNBOCTD
E=-e"+1

© ®I'bOY BO «Yenl'V»
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22.03.01 "MartepuanoBeieHE U TEXHOJIOTUH MaTepHanoB" HapaBlIeHHOCTH (mpod o) OU3nKo- XUMHUS IPOLECCOB U crp. 16
matepuanoB ®I'BOY BO «Henl'Y»

KonTpoabnas padora Ne3
Bapuanm 3

1. Jnsa 3amaum Komm ykas3aTh Kakoi-HHUOYIb OTPE30K, HAa KOTOPOM CYIIECTBYET pEIICHUE C JaHHBIMU
Ha4yaJbHBIMU YCIOBUSAMHU

1
i=—, x(0)=—=
xd () ]

2. Pemmts ypaBuenue: ¥~ 73V =1
3. Jlna 3ajaun

i =+ 2x%t, xM=14¢
HAUTH TPOU3BOHYIO
dx(t. E}l

de :=n

4. HaiiTu BCe MOI0XKEHUS PAaBHOBECHSI, HCCIIENOBATh UX Ha YCTOMYMBOCTH
¥=rcosx—sinx

Koutpoabnas pa6ora Ne3
Bapuanm 4

1. Jlns 3amaum Komm ykazaTh KakoOH-HHOYIb OTPE30K, Ha KOTOPOM CYIIECTBYET pEIIeHHWE C JaHHBIMU
Ha4YalbHBIMA yCIOBUSAMHU
t? 1
i=— x(0) ==
x3’ 7
2. Pemmts ypaBHEHHE:
}': =(x+ 1]}'.1 + :!'_:t
3. Jlisg 3amadu
. = 1
x=E+2x‘t, x(@M=1-=¢
HaWTH MPOU3BOIHYIO
dx(t. E]l
de =]
4. HaiiTu Bce MONOXEHHS pAaBHOBECHS, UCCIIEIOBATh MX Ha YCTOHYNBOCTH
E=-e"%¢e¥

© ®I'BOY BO «Uenl'V»



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

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

Pabouas mporpamma mucrmmuias! "AnddepeHnnanbabie ypaBHEHUS " 110 HAIPaBJICHUIO TOATOTOBKH (CIEIHATbHOCTH)
22.03.01 "MartepuanoBeieHE U TEXHOJIOTUH MaTepHanoB" HapaBlIeHHOCTH (mpod o) OU3nKo- XUMHUS IPOLECCOB U crp. 17
matepuanoB ®I'BOY BO «Henl'Y»

KonTpoabnas padora Ne3
Bapuanm 5

1. Jnsa 3amaum Komm ykas3aTh Kakoi-HUOYOb OTPE30K, HAa KOTOPOM CYIIECTBYET pEUICHUE C JaHHBIMH
Ha4yaJIbHBIMU YCIOBUSAMU

. 1

2. Pemmuth ypaBHEHHE:

57+ ¥ = x(F + x)
3. s 3agaun

_ 5 |0s5

= 1 = 3 =

f=eVinfx+x Vi3, x(0)=1- ,JE

HAUTH TPOU3BOHYIO

dx(t. E]l

de :=n

4. HaiiTu BCce MONIOXKEHUS PAaBHOBECHS, HCCIIENOBATh UX HA YCTOMYMBOCTH
X=-cosx

Koutpoabnas padora Ne3
Bapuanm 6

1. Jlns 3amaum Komm ykazaTh KakoH-HHOYIb OTPE30K, Ha KOTOPOM CYIIECTBYET peIIeHHWE C JaHHBIMU
Ha4YalbHBIMA yCIOBUSAMHU

r5
¥ = — x(0)=1
< x(0
2. Pemmts ypaBHEHHE:
=147
3. Jlisg 3amadu
i =cx + 2x%t, xw0) =14 £°2
HaWTH MPOU3BOIHYIO
dx(t. E]l
de :=n

o o = X
4. HaiiTu Bce ONIOXKEHUS paBHOBECH A, UCCICAOBATL UX HA YCTOI/ILII/IBOCTBX =-3"+1
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MUHOBPHAVYKHM POCCUN
\,} @enepanbHOE rocyJapCcTBEHHOE OIOIKETHOE 00pa30BaTeIbHOE
@ YUpPEKAECHHUE BBICIIEro 00pa30BaHuUs

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

Pabouas mporpamma mucrmmuias! "AnddepeHnnanbabie ypaBHEHUS " 110 HAIPaBJICHUIO TOATOTOBKH (CIEIHATbHOCTH)
22.03.01 "MartepuanoBeieHE U TEXHOJIOTUH MaTepHanoB" HapaBlIeHHOCTH (mpod o) OU3nKo- XUMHUS IPOLECCOB U
matepuanoB ®I'BOY BO «Henl'Y»

cTp. 18

3amaym K sK3aMeny 1o Kypey «luddepennuanbabie ypaBHEHUS», 3 CEMECTP

buner 1.
y o x
1:" T e ——
1. - x ¥
2(y + 2)3
V=
2.7 +y-1)
3 xy +yv=lhx+1
vi-2y y= e’
4, -~ Y
¥F=—-3x+vy
=ty —
'I"J' = — x '|.‘:|' JRS—
5 U - tet
buner 2.
: v
xv = vcosln=—
x
2 Vv +vcosx =sin2x
3. ¥ +4y +tay=eFlnx
k=2x—vy
4. =2y —x —5efsint
buner 3.
. 2— 4y —6x
'|.‘:I' e —
1. - x—y-—2
2. +y)dx=xdy
3. xy +2y=e™
4, ¥ +2y" -3y = (8x + 6)e*
%=y +tanft—1
5. V=-x +tant
buner 4.
1. Xy =yJxi-yity,y@)=0
2.
tds 2t 3
— E —
dt
v' -5y + 6y =13s5in3x
i=2v—x
o3t
=4y —3x+——
S e £ 1

© ®I'BOY BO «Uenl'V»




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

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

Pabouas mporpamma mucrmmuias! "AnddepeHnnanbabie ypaBHEHUS " 110 HAIPaBJICHUIO TOATOTOBKH (CIEIHATbHOCTH)
22.03.01 "MartepuanoBeieHE U TEXHOJIOTUH MaTepHanoB" HapaBlIeHHOCTH (mpod o) OU3nKo- XUMHUS IPOLECCOB U
matepuanoB ®I'BOY BO «Henl Y»

crp. 19

buner 5.
. .V
1 xy =v+x ccrs‘;?
2 vV _ 81y =27¢73
3. (2x+ 1)y +y=x
. ) e!..k'
4 VTR T =T em
i=2x—-y—=z
j_:r =¥ — }:r
5 \iE=3x—y -2z
buner 6.
1. }Z‘_x}:‘l P 2(x+}"}‘l)
. (x+j,-‘+ 2)’
2. S\ 4+ 2x
- L
sintds = (-l-tsin‘ 3 + S)dt
4 vV —B8ly =273
F=3x-2y
5 V=2x—vy+15e'+t
buner 7.

R-:}:r' = }r[x +}J’]
2 A-x*y)dx +x*(yv—-x)dv=0

=

3 vxlnx4+y=2Inx

}:r'r. —|— *}:r =

gin? x
I=v
T =—4x + 4y
5. E=—-2x+y+ 2z

© ®I'BOY BO «Uenl'V»




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

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

Pabouas mporpamma mucrmmuias! "AnddepeHnnanbabie ypaBHEHUS " 110 HAIPaBJICHUIO TOATOTOBKH (CIEIHATbHOCTH)
22.03.01 "MartepuanoBeieHE U TEXHOJIOTUH MaTepHanoB" HapaBlIeHHOCTH (mpod o) OU3nKo- XUMHUS IPOLECCOB U
matepuanoB ®I'BOY BO «Henl'Y»

ctp. 20

buner 8.
1. R’}’. +}r = ].I:I..'X' + 1
o xy =y eyiy) =1
3ctyty =y +99)
4, y'+2y -3y =xie”
¥ =x — 2}’ + 2z
V=x+ 4y -2z
5. \&=x+5y-3z
buer 9.
1. —_— ' }1
L Y=Y (1 + lu;)
s 2x+y
g Y Tx=gyY =0
(v* - 2x)dx + (2xy —siny)dy = 0
4. }_,n" — ‘I.'J. + E}' = p3x + s5in2x
b= 4 -2y 47—
5. j::ﬁx+3}-‘—et_
burer 10.

1. xydx = -y*dy
- yY—2x
2. U Tx+ay

v(1)=10

3 v—3x3+1)dxy+(x+Iny)dy=0
X

PLA— . =
Yy -2y +y=—

4.
X=-3x+2y+2z
V=—3x—v+=z
5. Z=-x+2y

© ®I'BOY BO «Uenl'V»




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

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

Pabouas mporpamma mucrmmuias! "AnddepeHnnanbabie ypaBHEHUS " 110 HAIPaBJICHUIO TOATOTOBKH (CIEIHATbHOCTH)
22.03.01 "MartepuanoBeieHE U TEXHOJIOTUH MaTepHanoB" HapaBlIeHHOCTH (mpod o) OU3nKo- XUMHUS IPOLECCOB U
matepuanoB ®I'BOY BO «Henl'Y»

crp. 21

buner 11.
1. xy cosy+siny = sin®y
2. XV +x*4xy=y
. .
ELI P = — -
3 3 2y o 2In(e - x)
X=-3x+2y+2z
V=—3x—v+=z
4. Z=-x+2y
buer 12.
1. vV +vtanx = e¥cosx
(xy +y) =x%y
3. v+ 6y + 9y =36xe?
Et
Y=Yt
i et
4 y=2x+2v+ 1
Buner 13.
. ;dx + (L +1nG)dy = 0,x >0,y >0
e x+1
2. ¥ Y T
F=2x+v-—=z
T=-x+:=z
3. Z=x+y

© ®I'BOY BO «Uenl'V»




MUHOBPHAVYKHM POCCUN
\,} @enepanbHOE rocyJapCTBEHHOE OI0HKETHOE 00pa30BaTEIbHOE
@ YUpPEKAECHHUE BBICIIEro 00pa30BaHuUs

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

Pabouas mporpamma mucrmmuias! "AnddepeHnnanbabie ypaBHEHUS " 110 HAIPaBJICHUIO TOATOTOBKH (CIEIHATbHOCTH)
22.03.01 "MartepuanoBeieHHE U TEXHOJIOTUH MaTepHaioB" HanpaBieHHOCTH (mpo¢ o) OU3nKo- XUMHUS IPOLECCOB 1
matepuanoB ®I'BOY BO «Henl'Y»

cTp. 22

buner 15.
1. veosx+y(1+y)sinx =0
2. () -ye=o
3. v -4y 4 4y = 32xe™*
k= 4x — 8V + tan4t
4, y=4x -4y
buner 16.

1. (&—x—2yv)dx —_2(1 +x+2yv)dy =0
oYV
2. ¥ :( F+ox )
}""-I-2}='+}==(x+2}(lux+l)
x

© ®I'BOY BO «Uenl'V»




Hanpasienue noaAroToBku (cnenuaibHocTh) 22.03.01 "MaTepuajioBeeHne U TEXHOJIOTHH
matepuaJioB', HanpasyienHocTh (mpoduiib) " ®U3MKO-XUMHS MPOLECCOB U MaTepHuajoB',
PIIJ " Inddepenuuanbubie ypaBHeHus'', 2024 r.H., ouHas ¢popma o0yueHust

Hpopekrop 1o y4eOHoi pabote yTBepxaeHo 21.02.24 A.A. CanamaToB

Y4eHbIM COBETOM (PU3HUECKOTO (PaKyIbTeTa

IIporoxon 3acemanus Ne 09 ot 15.02.2024

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

3acenanueM kadeapnl TeOPUH yIpaBJIeHHs] H ONTHMH3AIHH
IIporoxon 3acemanus Ne 09 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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