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Pa6ouas nporpamma mucuumussl "IuddepenHnuanbapie ypaBHEHHA" 1T0 HAPABICHUIO TIOATOTOBKH (CIEIIMATBHOCTH)
10.05.03 "UuadopmannonHast 6€30MaCHOCTh aBTOMAaTH3UPOBAHHBIX CUCTEM" HANPABICHHOCTH (TIPOGIITIO)
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Conepxanue

1. Ilenu ocBOCHUS TUCHUTUIUHBI

2. Mecro nucuuniunsl B cTpyktype OITOIT

3. Komnerenuuu obyuaroierocs, popmMupyemMbie B pe3ysibTaTe OCBOSHUS JUCITUTUTHHBI
(Momyst)

4. O0beM TUCIUTIINHBI (MOITYJIs)

5. CTpyKTypa U coJepKaHue JUCUUILIUHBI (MOYJIS)

6. @OHJ OLICHOYHBIX CPEICTB

6.1. Ilepeyenp BUIOB OLIEHOYHBIX CPENICTB

6.2. TUNOBBIE KOHTPOJIBHBIE 3aIAHUS U UHBIE MATEPHUAIIBI IS TEKYILIEH aTTeCTalun
6.3. TunoBbIE KOHTPOJIBHBIE BOIIPOCHI U 3aJaHUSA ISl IPOMEKYTOYHOM aTTECTALNN

6.4. Kputepuu onieHuBaHus

7. YueOHo-MeToAn4YecKoe U HHPOpMAIITMOHHOE 00eCTICUeHUE AUCITUTIIIMHBI (MOTYJIs)
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MHMNHOBPHAYKU POCCUN
\)} denepanbHOE rocyIapcTBEHHOE OI0/DKETHOE 00pa3oBaTebHOe
@ yUpEKICHHE BBICLICTO 00pa3oBaHUs

«Yensbunckuii rocynapcreenusiid yausepcure (PI'BOY BO «Uenl'Vy)

Pabouas nporpamma nucuumussl " JIuddepeHnuansapie ypaBHEHHA" 10 HAIPABICHUIO TIOATOTOBKH (CIEIMATBHOCTH)
10.05.03 "UuadopmannonHast 6€30MaCHOCTh aBTOMAaTH3UPOBAHHBIX CUCTEM" HANPAaBICHHOCTH (TIPOGMITIO)
cnenuanm3anus N 4 "Be30omacHOCT, aBTOMAaTH3UPOBAHHBIX CHCTEM KPUTHUYECKH BaXXHBIX 00bekToB" PI'EOY BO
«Henl'Y»

cTp. 3

1. HEJIM OCBOEHMA JUCHUILJINHBI

Lenp npenopaBaHust QUCUUIUIMHBL «/luddepeHunanbHpie ypaBHEHHS» COCTOUT B HPUOOPETEHHWH CTYJEHTAMH TEOPETHYECKHX
3HAHMH M TMPAaKTHYECKUX YMEHUII M HAaBHIKOB IO TeopHH IuddepeHnnanbHbIX YpaBHEHHUH, HCIONb30BAHUM UX OIS PELICHHS
MIPUKJIA/IHBIX 33124 (GU3UKH, MEXaHUKH, BAPUAIIMOHHOTO UCUUCIICHUS.

MHaukaTopsl JOCTHKEHNUS KOMIETEHIIMN:

OIIK-3.1. O6nagaeTr 3HaHUSIMU OCHOBHBIX MaTEMATHYECKHUX IMOHIATUI U METOJIOB.

OIIK-3.2. Hwmeet HpaKTI/I‘IeCKI/Iﬁ OIIBIT HCIOJIb30BAHUA MATCMATUYCCKUX MCETOAOB [JId PCEHICHUA 3ada4d HpO(I)eCCI/IOHaIILHOI\;I
JCATCIbHOCTHU.

2. MECTO JUCIHUIIJIMHBI B CTPYKTYPE OIIOII

Hukn (pazpem) OIIOIT: F1.0.04

2.1 TpeGoBaHus K NpeABAPHUTEbHON NOAT0TOBKe 00y4Yal01Lerocs:

Anrebpa

MareMaTudyeckuii aHaIu3

2.2 IucuMnIMHbI M IPAKTHKH, 1J15 KOTOPBIX OCBOEHHE JAHHOW AMCIUIIMHBI (MOAYJIsl) HE0OX0IMMO KaK MpeIliecTBYIoIee:

Teopust BeposATHOCTEN 1 MaTeMaTHUeCKasl CTaTUCTUKA

Teopust HanEeKHOCTH

IToaroroBka k caade u caava roCy1apCTBEHHOI'O dK3aMEHa

[IponsBonacTBeHHAs MMPAKTHKA (IIPEAIUIUIOMHAS IPAKTHKA)

3. KOMIIETEHLIY OBYYAIOLIETOCSl, POPMUPYEMBIE B PE3YJIbTATE OCBOEHUS JUCLAIIIMHBI
(MOJY.JIST)

OIIK-3: Cnoco0eH ucno/jb30BaTh MaTeMaTHYecKHe MeTObl, He00X0AUMbIe JJsl pellleHHs 3a1a4 NpodeccHOHATbHOI
eATeJIbHOCTH;

3HaTh:

Hns noctmxennst nuaaukatopa OIIK-3.1: 3HaTh 0CHOBHBIE MaTEMATUYECKUE TIOHSATHUS M METOIBL.

YMeThb:

Z[J'ISI AOCTHIKCHUS MHAUKATOPA OIIK-3.2: YMeTh UCIOJIb30BaTh MaTeMaTHUYCCKUE MCETOABL Il PCIICHUA 3aJa4d HpO(l)eCCHOHaHLHOfI
JOCATCIBHOCTH.

Baagern:

Juns nocrmkenust uaaukaropa OITK-3.2: Brnagers NpakTHYeCKUM ONBITOM HCHOJIB30BAaHUS MaTEMAaTHUYEeCKUX METOJIOB JJIsl PELCHUS
3a1a4 MpodhecCHOHaTBHOM eI TeTbHOCTH.

B pe3yabTare 0cBOCHMs AMCHUIIMHBI 00YYaIOLIUIACS 10/KEeH

3.1|3naTnb:

3.1.1|0CHOBHBIC MATEMAaTHYECKHUE IIOHIATHS K MCTOAbIL

3.2({¥Ymerh:

3.2.1|ucnosp30BaTh MaTEMAaTHICCKHAE METOABI UIA pCIICHUSA 3a1a4 HpOCbeCCI/IOHaJ'ILHOI\/'I JACATCIBbHOCTHU

3.3|Baagern:

3.3.1|mpakTHYECKMM OIBITOM HCIOJIL30BAHUS MATEMaTHYCCKMX METOAOB I PELICHUs 3ajad MpoQecCHOHANBHON
JIeSITeIbHOCTU

© ®I'bOY BO «Yenl'V»
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YUpeXIEeHHE BBICIIEr0 00pa30BaHUs

«YensbuHckuii rocynapctBeHHbIH yHIBepcuTer» (PI'BOY BO

«UYenl'V»)

Pabouas nmporpamma mucuumnasl "Iuddepennuansapie ypaBHEHHA" IO HAPABICHUIO TIOATOTOBKH (CIEIHAIBHOCTH)
10.05.03 "UuadopmannonHast 6€30MaCHOCTh aBTOMAaTH3WPOBAHHBIX CUCTEM" HANIPABICHHOCTH (TIPOGIMITIO)

cnenuanu3anus N 4 "Be3omacHOCT aBTOMAaTH3HPOBAHHBIX CUCTEM KPUTHUYECKH BaXHBIX 00bekToB" ®PI'EOY BO crp- 4
«Henl'Y»
4. OFBEM JUCIUIIJIMHBI (MOAY JIs1)
Ob6Lwas TpyaoemMKoCTb 23ET
YacoB 1o yueOHOMY Iu1aHy: 72 Bunp! kKoHTpOIIS B cemecTpax:
B TOM YHCJIE:
ayIUTOPHBIC 3aHATHUS: 52 3a4ueTsl 4
camocrosTenbHas padota: 14,7
KOHTaKTHas pabora: 57,3
UKP: 5,3
5. CTPYKTYPA U COAEP KAHUME JUCLHHUIIJIMNHBI (MOAY JIS)
Kon HaumenoBanue pa3ieyioB U TeM /BU/I 3aHATHS/ Cemectp | YacoB Jlutepatypa
| 3aHATHS [ Kvpne
Pa3nes 1. O6mas Teopusi nudpepeHIHAIBHBIX YPABHEHHI M CHCTEM.
1.1 Oomue noustus /Jlex/ 4 1 JI1.1J11.2 J11.3 J11.4
JI2.1J12.2 J12.3 JI3.1
01 92 33 B4 35 56
1.2 Hexkotopsie anemMeHTapHbIe METOIbI HHTETpUpOBaHusl. /JIek/ 4 1 JI.1J11.2 J11.3 J11.4
JI2.1J12.2 J12.3 JI3.1
01 92 33 B4 35 56
1.3 VpaBHeHUs C pa3aesIOIMMHUCS TepeMeHHbBIMH. OIHOpPOAHBIE YpaBHEHHS H 4 2 JIT.1J11.2 J11.3 JI1.4
cBosmuecs Kk Hum. /IIp/ JI2.1 J12.2 J12.3 JI3.1
019233 54 35 06
1.4 Jluneitaple ypaBHeHHs |-ro mo-psinka. YpaBHeHuss bepHymu. YpaBHeHHS 4 2 JIT.1JI1.2 JI1.3 JI1.4
Pukkaru. /Tlp/ JI2.1J12.2 J12.3 JI3.1
019233 54 35 56
1.5 YpaBHeHus B ONHBIX nuddeperunanax. Marerpupyronmii MHOxuTeNb. /TIp/ 4 2 JI.1J11.2 J11.3 J11.4
JI2.1J12.2 J12.3 JI3.1
019233 54 35 26
1.6 Koutponbnas padora Nel /TIp/ 4 2 JI.1 J11.2 J11.3 J11.4
JI2.1 J12.2 J12.3 J13.1
0109233 354 3556
1.7 Hexkoropsie snemeHTapHBIE METOABl WHTETPUPOBAHHS YPaBHEHH IEPBOTO 4 2 JI.1JI11.2 JI11.3 JI1.4
nopsanxa. /Cp/ JI2.1J12.2 J12.3 JI3.1
91 32 33 B4 25 D6
Pazpen 2. JInneiinble ypaBHeHHUs M CHCTEMBI.
2.1 JluHelHbIE OIHOPOIHBIC YPABHEHUS C TOCTOSHHBIMH KOX(QQHIIUEHTAMHU 4 2 JIT.1J11.2 J11.3 JI1.4
(cmyuail mpocTbIX KOpHEH). /JIek/ JI2.1 J12.2 J12.3 JI3.1
01 92 33 B4 35 56
2.2 JluneiliHble OXHOPOIHBIE YPABHEHMS C IOCTOSHHBIMH Ko3(ddunnenramu 4 2 JI1.1 J11.2 J11.3 J11.4
(cimyuaii kpaTHBIX KOpHEH). /JIek/ JI2.1 J12.2 J12.3 JI3.1
01 32 33 B4 35 26
23 JluneiiHble HEOJHOPOJHBIE YpPaBHEHMs C IOCTOSIHHBIMH KOd(duUIMeHTaMH. 4 1 JI1.1J11.2 J11.3 J11.4
Kgasumuorownensl. /Jlex/ JI2.1 J12.2 J12.3 J13.1
91 32 33 B4 35 26
2.4 Hopmanbhast ~ nuHeiiHass ~ oAgHOpoAHas  CUCTEMa € TOCTOSIHHBIMH 4 1 JIT.1J11.2 J11.3 JI1.4
koadpdunueHramu. /Jlex/ JI2.1 J12.2 J12.3 JI3.1
91 32 33 B4 25 26
2.5 IToka3zarenbHas ¢yHKUUs MaTpubl. /Jlex/ 4 1 JIT.1JI1.2 JI1.3 JI1.4
JI2.1J12.2 J12.3 JI3.1
91 32 33 B4 35 26
2.6 HopmanpHasd  cucremMa — JIMHEHHBIX ~ ypaBHEHMH € II€PEMEHHBIMU 4 2 JI1.1J11.2 J11.3 J11.4
ko3 durmenramu. /Jlex/ JI2.1 J12.2 J12.3 JI3.1
01 32 33 B4 25 D6
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2.7 Jluneiinble ypaBHEHHMS N-TO MHOPAIKAa C MEPEMEHHBIMH KOI(PQUIMEHTaMHU. 4 2 JI1.1J11.2 J11.3 J11.4
/JTex/ JI2.1 J12.2 J12.3 J13.1
013233 24 35 26
2.8 JlunelHble OJHOPOAHBIE YPABHEHHS C IOCTOSHHBIMH KO3 (PUIHEHTAMU. 4 2 JI1.1J11.2 J11.3 J11.4
Ksasumuorounensl. 3anaua Komm. /TTp/ JI2.1 J12.2 J12.3 JI3.1
013233 24 25 26
2.9 JIuHelHbIE OHOPOIHBIC CUCTEMBI C TOCTOSIHHBIMU K03 durimentamu. Ciydait 4 2 JIT.1J11.2 J11.3 JI1.4
JeicTBuTeNbHBIX KOpHEH. /TIp/ JI2.1 J12.2 J12.3 JI3.1
31 32 33 54 25 26
2.10  |JIuHelHbIC OAHOPOIHBIC CHCTEMBI C TOCTOSIHHBIMU K03 durimenTamu. Ciydait 4 2 JIT.1JI1.2 JI1.3 JI1.4
KOMIUIEKCHBIX KopHeH. /TTp/ JI2.1 J12.2 J12.3 JI3.1
3132 33 54 25 26
2.11 |/IuneiliHble HEOTHOPOJHBIE CHCTEMbl C IOCTOSHHBIMH KO3(h(hHLUEHTaAMU. 4 1 JI1.1J11.2 J11.3 J11.4
KBasumuorousiensl. MeTos Bapuaiiu noctossHHbIX. /TIp/ JI2.1 J12.2 J12.3 JI3.1
01 32 33 B4 25 D6
2.12  |JIuneliHBle HEOTHOPOIHBIE CHCTEMBbl C IOCTOSIHHBIMH KO3(h(hHIUEHTaMU. 4 1 JI1.1J11.2 J11.3 J11.4
Mertoa Bapuaiu noctossHHbIX. /TIp/ JI2.1 J12.2 J12.3 JI3.1
01 32 33 24 35 26
2.13  |KourponbHas pabota No2 /TIp/ 4 2 JI.1J11.2 J11.3 J11.4
JI2.1 J12.2 J12.3 JI3.1
31 32 33 54 25 26
2.14  |JluneiiHble ypaBHEHHS C OCTOSHHBIMU K03 durentamu. /Cp/ 4 1 JI.1J11.2 J11.3 J11.4
JI2.1 J12.2 J12.3 JI3.1
31 32 33 B4 55 D6
2.15 |HopmanpHass  nuHeWHAas  ONHOPOJHAs  CHUCTeMa C  IIOCTOSTHHBIMHU 4 0,7 |J1.1J11.2J11.3J11.4
ko3¢ dunmentamu. /Cp/ JI2.1J12.2 J12.3 JI3.1
01 32 33 B4 25 D6
2.16  |lloka3zarenbHas QyHKIws MaTpulisl. /Cp/ 4 1 JI.1J11.2 J11.3 J11.4
JI2.1 J12.2 J12.3 JI3.1
01 32 33 54 35 D6
2.17 |HopmanbHas  cuctema  JWHEHHBIX  YpaBHEHMH €  NEPEMEHHBIMH 4 0,5 |J1.1J11.2J11.3J11.4
ko3 dunuenramu. /Cp/ JI2.1 J12.2 J12.3 JI3.1
01 32 33 B4 35 26
2.18  |JIuneitHble ypaBHEHHUS N-T0 MOPSIKA C epeMeHHbIMU K03 durmentamu. /Cp/ 4 0,5 [JI1.1J11.2 J11.3 J11.4
JI2.1 J12.2 J12.3 JI3.1
01 32 33 B4 35 26
Paznen 3. Teopembl 0 HyJsIX pemieHMii JUHEHHBIX YpaBHeHHii BTOPOro
nopsiika.
3.1 TeopeMbl 0 HYJISIX pEIICHH JIMHEHHBIX YPaBHEHHI BTOPOTO mopsijika. /JIek/ 4 3 JIT.1JI1.2 JI1.3 JI1.4
JI2.1J12.2 J12.3 JI3.1
01 32 33 B4 35 56
3.2 TeopeMbl 0 HYJISIX pEIICHHI JIMHEHHBIX YpaBHEHH BTOpOro nopsiaka. /Cp/ 4 1 JIT.1J11.2 J11.3 JI1.4
JI2.1 J12.2 J12.3 JI3.1
01 32 33 B4 35 D6
Paznen 4. 3agauya Komm.
4.1 Teopema cyliecTBOBaHUs M €IUHCTBEHHOCTH pelleHus 3afauu Komm s 4 2 JI1.1J11.2 J11.3 J11.4
HOpPMAJIbHOM CUCTEMbI JIMHEHHBIX YpaBHEHH. /JIek/ JI2.1J12.2 J12.3 JI3.1
91 32 33 B4 35 26
4.2 Teopema cymiecTBOBaHMS M €IUHCTBEHHOCTH pelleHus 3amgaun Komm uis 4 3 JI1.1J11.2 J11.3 J11.4
oJHOTO ypaBHeHus. /JIex/ JI2.1 J12.2 J12.3 JI3.1
91 32 33 B4 35 26
43 Teopema cymiecTBOBaHMS M EIUHCTBEHHOCTH pelleHus 3amaun Komm uis 4 2 JI1.1J11.2 J11.3 J11.4
HOPMaJIbHO# cucteMbl AudhepeHIaIbHbIX YpaBHeH . /JIek/ JI2.1 J12.2 J12.3 JI3.1
01 32 33 B4 25 D6
4.4 TeopeMsl CyllleCTBOBaHMS U €IMHCTBEHHOCTH peulenus 3aaadu Kommu. /Cp/ 4 2 JI1.1J11.2 J11.3 J11.4
JI12.1J12.2 J12.3 JI3.1
01 32 33 B4 25 D6
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Pa3zpnen 5. HenmponoJikaemble pelieHus .
5.1 Henponomkaembie pemenus. /Jlex/ 4 3 JI.1J11.2 J11.3 J11.4
JI2.1J12.2 J12.3 JI3.1
31 32 33 54 35 26
5.2 Henponomkaemsie pemenus. /Cp/ 4 2 JI.1J11.2 J11.3 J11.4
JI2.1J12.2 J12.3 JI3.1
31 32 33 54 35 D6
Paznen 6. ABToHOMHBIe cucTeMbl AU depeHIHATBHBIX YPABHEHHH H UX
(azoBble npocTpaHcTBAa.
6.1 ABTOHOMHBIE cucTeMbl Au((epeHINaIbHbIX YpaBHEHHMH M uX (ha3oBbIe 4 2 JIT.1JI1.2 JI1.3 JI1.4
npoctpancTBa. Pa3oBsie pocTpancTBa. DazoBbie TpackTopuu. /JIek/ JI2.1J12.2 J12.3 J13.1
91 32 33 B4 25 26
6.2 ®a3o0Bast IUIOCKOCTb JMHEHHONW OJHOPOAHOM CHCTEMBI BTOPOrO MOpsAKa C 4 2 JI1.1J11.2 J11.3 J11.4
MOCTOSIHHBIMH KO3 uiineHTamu. /Jlex/ JI2.1 J12.2 J12.3 JI3.1
013233 24 25 26
6.3 KoHcepBaTHBHBIC CHCTEMBI C OJIHOI CTETIEHBIO CBOOO/IBI. 4 1 JI1.1 J11.2 J11.3 J11.4
/Cp/ JI2.1J12.2 J12.3 JI3.1
3132 33 54 25 26
6.4 [epBbie unrerpasl. /Cp/ 4 1 JI.1J11.2 J11.3 J11.4
JI2.1J12.2 J12.3 JI3.1
301 32 33 B4 35 26
Pazpen 7. Teopus ycTOi4YNBOCTH.
7.1 Teopus ycroitunBoctu. OcHOBHBIE MOHSTHS. /JIex/ 4 2 JI1.1J11.2 J11.3 J11.4
JI2.1 J12.2 J12.3 J13.1
013233 24 35 26
7.2 Teopus ycroitunBoctu. /Cp/ 4 1 JI1.1J11.2 J11.3 J11.4
JI12.1J12.2 J12.3 JI3.1
01 32 33 B4 35 D6
Pa3znen 8. YpaBHeHHsI B YACTHBIX IPOU3BOAHBIX NEPBOT0 MOPSIAKA.
8.1 YpaBHEHHS C YaCTHBIMH MMPOU3BOIHBIMH MIEPBOTO Mopsika. /JIex/ 4 2 JIT.1JI1.2 JI1.3 JI1.4
JI2.1J12.2 J12.3 JI3.1
3132 33 54 25 26
8.2 YpaBHEHHsI ¢ YaCTHBIMHU MPOU3BOIHBIMU TEPBOTO nopsizka. /Cp/ 4 1 JIT.1J11.2 J11.3 JI1.4
JI2.1J12.2 J12.3 JI3.1
31 32 33 54 25 26
Pa3nen 9. Unas koHTakTHasi padoTa
9.1 WupuBuayanbHas KOHCYIbTAlUs, TeKyIui konTpons /MKP/ 4 53 |JI1.1J11.2J11.3 J11.4
JI2.1J12.2 J12.3 JI3.1
91 32 33 B4 25 D6
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6. POHJI OHEHOYHBIX CPEJICTB

6.1. IlepeyeHb BHIOB OLICHOYHBIX CPEACTB

JloMaIHsst KOHTPOJIbHAs paboTa
Bompocs! k 3auery

6.2. TunoBbie KOHTPOJIbHbIC 3aJaHUsl H UHbI€ MaTepUuaJibl 1/ Telcymeﬁ arTrecranuu

CM. IIPUIIOKEHNE

6.3. TunoBble KOHTPOJIbHBIE BONPOCHI U 3aIaHUSA JJISl HIPOMEKYTOYHOH aTTecTaluu

Bomnpocsl k 3a4ery:

1. Onpenenenusi ypaBHEHUS B NOJHBIX IuddepeHnnanax M MHTETpUPYIONIEro MHOXHTeNs. Teopema O pelIeHHH ypaBHEHHsS B
nojHbIx aupdepennuanax. Ciaencr-sue. Teopema 00 HHTErpUPYIOLIEM MHOXKUTEIE.

2. OmnpeneneHusi JTUHEHHOTO OJHOPOAHOTO M HEOMHOPOIHOTO Mud(epeHINaIbHOrO YpaBHEHHUs IEpBOrO Iopsiika. Teopema o
PELIeHUN JIMHEHHOTO0 HEOMHOPOJHOrO A GepeHIMaNbHOIO ypaBHEHHS IEPBOTO OPSIIKA.

3. Omnpenenenue ypaBHeHus beprymm. Meron pemenust ypaBHeHus bepryim. Teopema cymiecTBOBaHHS M €JUHCTBEHHOCTH
peleHus OAHOPOJIHOIO YPaBHEHUS.

4. OnpenesneHue ypaBHEHHs ¢ pa3AesIOIMMUCS TIepeMEHHbIME. Teopema CylecTBOBaHUS U €IMHCTBEHHOCTH PELICHNs YPAaBHEHUS C
Pa3ieNAIOIUMUCS IEPEMEHHBIMHU.

5. OmpeneneHrue JUHEHHO 3aBUCUMBIX/He3aBUCHMBIX (GyHKuui. Onpenenutens Bponckoro. Teopema o JHHEHHON 3aBUCHMOCTH
GbyHKIMT.

6. Ompenernenue JHHEHHO 3aBUCHMBIX/He3aBUCHMBIX (yHKuuid. Onpenenurens Bporckoro. Teopema o nuHEHHONW HE3aBUCHMOCTH
GbyHKIMT.

7. Onpenenenue JIUHEWHOTO OJHOPOAHOTO IU(depeHInanbHOr0 ypaBHEHHUs N-OH CTENEHH C IMOCTOSHHBIMH KOd(DQHIIEHTaMH.
Onpenenenue QpyHIaMEHTAILHONW CHCTEMBI peleHUH. XapaKTepUCTHYECKH MHOTO4IeH. Teopema 00 00IeM pelIeHnH JTUHEWHOTO
oJtHOpoaHOro nuddepeHnanTbHOro ypaBHeHHs € IOCTOSIHHBIMU KO3((GHUIMEHTaMH B CIy4ae MPOCTHIX KOPHEH.

8. Ompenenenue JMHEHHOTO OZHOPOAHOTO IH((GEPCHINATBHOIO YpaBHEHHS N-OM CTEMEeHH C MOCTOSHHBIMH KOod(duImeHTaMH.
Onpenenenue ¢GyHIAMEHTAJIbHOM CHCTEMbI pELICHUH. XapaKTepucTHYecKuii MHorowieH. Jlemma o cmemieHuu (GpopMyJUpoOBKa).
Jlemma o kpaTHbIX KOpHSX ((opmynupoBka). Teopema 00 o0OmIeM peHIEHHUM JHHEHHOTO OJHOPOJHOTO TU((EepPeHIUAILHOTO
YPaBHEHHUS C MOCTOSHHBIMHU KOA(PPHULUEHTaMH B CIIy4ae KpPaTHbIX KOPHEH.

9. Jluneiinple nuddepeHnuanbHbIe YPaBHEHUS N-TO MOPAIKAa € MOCTOSHHBIMH Kod(d¢uuneHtamu. DyHAaMeHTanbHas CHUCTEMa
pelreHuit ¥ obliee peleHue. XapaKTepUCTHUeCKUH MHorouneH. Teopema 00 oOlLieM pelleHUM JIMHEHHOro Aud@epeHInalbHOro
YpaBHEHHMS N-TO MOPS/IKA C IOCTOSIHHBIMU KO3 dUIeHTaMu B cIydae IpOCTHIX KOPHEH.

10. Jluneiinble nuddepeHnnanbHble YpaBHEHHS N-TO MOpSAAKA C MOCTOSIHHBIMU Kod(duuueHTamMu. PyHaaMeHTalbHas CHCTeMa
peuieHuii. Xapakrepuctudeckuid MHorowieH. Dopmysna cmenieHus. JleMmma o KpaTHbIX KOpHsX. OOlee pelIieHHe JIMHEHHOTOo
JuddepeHInalbHOr0 YpaBHEHHs N-I'0 TOPAKa ¢ HOCTOSHHBIMU K03 uimenTamMu B cilyyae KpaTHBIX KOPHEH.

11. JIuneiinsie HeomHOpOAHBIC AU depeHIaIbHbIe YPAaBHEHH C MOCTOSHHBIMU K03 duimentamu. KBazumuorouwnensl. Teopema o
BHJIE YACTHOT'O PEILIEHHS B ClIyyae KBa3UMHOT'OWJICHOB.

12. Jluneiinbie cucteMbl auddepeHanbHbIX ypaBHEHUH ¢ MOCTOSHHBIME KOA(PQHUIHEHTaMH. XapaKTePUCTUICCKUH MHOTOUJICH.
Teopema o Buje pelIeHUs B CiIydae NPOCTHIX KOPHEH.

13. Jlunetinple cucTeMbl AU QepeHIHaNTbHBIX YPaBHEHUH C MOCTOSHHBIME KO3((HIMEHTaMU. XapaKTepPUCTUUECKHH MHOTOWIEH.
Teopema o Buze pelieHus B 00IIEM Cliydae.

14. JluneiiHple cucTeMbl AnGQepeHIHATPHBIX YpPaBHEHUIH € TNepeMEeHHBIMH Kod(-¢puuueHTamMu. Teopema CYIIECTBOBAHHUS H
C€AUHCTBCHHOCTH PCUICHUS 3a/laun Komm.

15. JluneitHple cuctemsl nuddepeHnnanbHBIX YpaBHEHUH C TNepeMeHHBIMH Kod(-durumeHtamu. (DyHIaMeHTalbHAs CHCTEMa
pemenuii. Onpenenutens BpoHckoro.

16. JluneitHple cucteMbl nuddepeHInanbHbIX YpaBHEHUH C MepeMeHHbIMU Kod(-(unmentamu. Jlnneilinsie nuddepeHunansHbe
ypaBHEHHMS N-TO MOPSZIKA ¢ IepeMeH-HbIMU ko3 dunuentamu. Gopmyna JlnyBumis.

17. JluneitHple cucteMbl nuddepeHInanbHbIX YpaBHEHUH C MepeMeHHbIMU Kod(-dunmentamu. Jlnneiinsie nuddepeHunanbsHbe
YpaBHEHHUS N-TO MOPS/IKA C IepeMeH-HbIMU KO3 duneHTaMu. MeTos Bapualuy NOCTOSHHBIX.

18. Jluneiinble auddepeHnranbHbple ypaBHEHNS N-TO IOPsIKa ¢ IePeMEHHBIME KOG QHIHeHTaMH. DKBUBAJIEHTHOCTh YPaBHEHHS H
cucTeMsl UG depeHInaIbHbIX YPaBHEHUH ¢ IEPEMEHHBIMU KO PUITIEHTaMHU.

19. IMoka3zarenpHast GYHKIMS MATPHULBL. PsI OT MaTpHIIBL

20. DxcrioHeHTa oT MaTpuilbl. CBOICTBA M CLIOCOOBI €€ HAXOXKACHUS.

21. Teopema o Hekonebmromemcs pemenuu. Teopema IlTypma.

22. Teopema cpaBHenus. Teopema Kuesepa.

23. Teopema cymiecTBOBaHMs peleHus 3a1a4n Koy i 0JHOro ypaBHeHHSI.

24. Teopema 0 €IMHCTBEHHOCTH perieHus 3agaun Komm st onnoro ypasaenus. Hepasenctso ['ponyosna.

25. Jlomansle Dilnepa. MeTox nocae 0BaTelbHbIX IPUOIIKEHUI.
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26. Teopema cylecTBOBaHUS M EJUHCTBEHHOCTH pemeHus 3anaun Komwm amns HopMmanbHOH cucTeMbl IudGhepeHIuaIbHbIX
YpaBHEHUU.

27. Henponomxkaemslie peuienust. [Ipennoxenne o cyIecTBOBaHUN HENIPOJOHKAEMOT0 PEIICHHUS.

28. IlpeioxkeHUe O BBIXOAE HIIPOJOIKAEMOIO pEIUEHUS 33 IPAaHULY 3aMKHYTOIO OIDAHUYEHHOI'O MHOXKECTBA, CIEICTBUE A
aBTOHOMHOM CHCTEMBI.

29. ABTOHOMHBIE CHCTeMBI nu(depeHnnaTbHBIX ypaBHEHHH U WX (ha3oBEIe MpO-CTpaHCTBA. [IOHATHE aBTOHOMHOHM CHCTEMBI H
HOpPMaJbHOM aBTOHOMHOHM cucTeMbl. KuHeMaTHueckass WMHTEpIpeTalus pelleHHs aBTOHOMHOH cucteMbl. CoBHaJgeHue JIBYX
TPAaeKTOPHH.

30. Ilonoxenne paBHOBECHS U 3aMKHYTHIE KpHUBBIE. TpH BHIa TPAeKTOPUI aBTO-HOMHOM CHCTEMBI.

31. ®a3oBas MIOCKOCTh JMHEHHON OHOPOAHOM CUCTEMBI C IOCTOSIHHBIMU K03 dunuenTamu. HeBbIpOXKIeHHBIH cliydail.

32. ®a3oBasi IIOCKOCTh JIMHEHHOM OJTHOPOAHOM CUCTEMBI C MOCTOSIHHBIMHU KO3 QHIIMeHTaMK. BbIpOXkIeHHBIH city4ai.

33. @azoBas IUIOCKOCTb JMHEHHOH OJHOPOAHON CUCTEMBI C IOCTOSHHBIMH Ko3bduuuenTamu. CyllecTBOBAHUE HYJIEBOIO
COOCTBEHHOTO 3HAUCHHSI.

34. VcroituuBocTh pemieHus no JlanyHoBy. JlocTaTodyHOE YCIOBHE YCTOMYMBOCTH JUIf JIMHEHHOH OJHOPOJHOM CUCTEMBI ¢
MTOCTOSTHHBIMHU KO3 PHUIIUECHTAMHU.

35. Teopema JIanyHoBa 00 ycroiunBoctu. Teopema JIsnyHoBa 00 aCUMITOTHYE-CKOH YCTOHYMBOCTH.

36. YpaBHEHHS C YaCTHBIMH MPOU3BOIHBIMH MIEPBOTO Mopsiaka. Teopema 00 001IeM PEeLIeHUH JIMHEWHOTO YPaBHEHUSI.

6.4. Kputepuu oneHUBaHUS

DopMbl KOHTPOJIA:

- TeKyImHuil KOHTPOIb OCYIIECTBISAETCS ITyTEM PErySIPHOTO PEIICHUS 3a]ad Ha IMPAKTHIECKHUX 3aHATUSAX W OOCYKACHUS TOMAITHUX
3aJIaHUM;

- IPOMEKyTOYHBIH KOHTPOIb OCYIIECTBIACTCS B (JOpME MPOBEPOUHBIX KOHTPOIBHBIX PaboT;

- HTOTOBBIH KOHTPOJIb OCYILECTBIAETCS B (YOpME MUCHMEHHOTO 3aUeTa B KOHIIE CEMECTpA.

3ayeT NpoOBOAMTCA B MNPUCYTCTBUM IIpeNojaBaTelss U IpeAnojaraeT pelleHHe 3aJad M Pa3BepHYTHId, IMOJIHBIM OTBET Ha
TEOpPETHYECKUEe BOMPOCHL. BoIpocs! cocTaBiAoTcs ¢ yuyéToM Marepuana, MPOHAEHHOro KaK Ha JICKIHMOHHBIX 3aHATHAX, TaK U Ha
NPaKTUYECKUX 3aHATUAX. BpeMs, 0TBoMMOE Ha BBIIOJIHEHUE UTOTOBOH paboThl, 120 MUHYT.

Hrorosas orieHka BbICTaBIJIsETCS M0 OauibHOM cucteme. CyMMHUPYROTCS (C BecaMu) Oaluibl, OTy4YeHHbBIC 32 KOHTPOJIbHbIC paboTh (20
MaKCHMyM 32 KaXIYI KOHTPOJIbHYHO paboty), Oajibl, moiy4eHHble Ha 3audere (50 makcumym). Beca moryTt ObITh ompeneseHbl
clieyromuM 00pa3oM: It KOHTPOIBHBIX padot Bec cocrasisier 0,4, mist 3aueta Bec — 0,5.

ITonyueHHsle cTyaeHTaMu Oaibl CYMMHUPYIOTCS U NepeBoasrcs B 10-0anbpHylo IHIKaldy, UTOrOBasl OLEHKa BbICTaBisiercs mo 10 -
OaNbHOM HIKaje, HCXOI U3 TIOJyYeHHOH CyMMBI OaJlIoB:

Ot 0 1o 3 6ansoB — «HE 3aUTECHO»

Ot 4 10 10 6aninoB — «3a4TEHO»

7. YHEBHO-METOJNYECKOE U THOOPMAIIMOHHOE OBECIHHEYEHWE JTUCIUIIJIMHBI (MOAY JIS)

7.1. PexomeHnayemas qutepatypa

7.1.1. OcHOBHas IUTepaTypa

ABTOpBI, COCTaBUTEIHN 3arnaBue W3narensctBo, ron| Pecypc

JI1.1 |Tpyxan A. A., OObikHOBeHHBIE U depeHnuanbaple  ypaBHeHuss U Meroabl ux|Cankt- IlerepOypr 3bC
OropogaukoBa T. B.  |pemenwns. Psapl. DnemeHTHl BapuallmoHHOTO HcuncieHus: ydeOHoe|: Jlanp, 2020
noco6ue 11 By30B

(https://e.lanbook.com/book/147233)

JI1.2 |Cremyues B. T Pemenue nuHeHHBIX AU(depeHInanbHbIX YpaBHEHUH Canxkr- ITetepOypr 3bC
(https://e.lanbook.com/book/162377) : Jlans, 2021

JI1.3 |demunosuu b. I1., Juddepennyanpable ypaBHEHUS Canxkrt- ITetepOypr 3bC
Mognenos B. I1. (https://e.lanbook.com/book/195426) : Jlans, 2022

JI1.4 |Bbubuxos 1O. H. Kypc 00bIKHOBEHHBIX AU((epeHIINaTbHBIX YpaBHEHUH Canxkrt- ITetepOypr 3bC
(https://e.lanbook.com/book/210617) : Jlanb, 2022
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7.1.2. JlonosHuTebHAS JUTEPaTypa
ABTOpBI, COCTaBUTEIN 3arnaBue WznarensctBo, Ton| Pecypc
JI2.1 |Kamxke 3. CnpaBoYHHK 10 OOBIKHOBEHHBIM IudepeHnnansHpM ypaBHeHUsIM: [MockBa : Hayka, 3BC
CIIPaBOYHUK 1971
(https://biblioclub.ru/index.php?page=book&id=454586)
JI2.2 |Apuonsn B. H. OObikHOBeHHBIE AuddepeHyanbHble ypaBHeHUA: yueOHoe nocobue|Mocksa : Hayka,
JUTSI By30B 1984
JI2.3 |®umunmnos A. ©. C6opHuk 3a1a4 110 1uddepeHnnanbHbIM YpaBHEHUAM MxeBek :
Perynspnast u
XaoTHYecKas
nuHamuka, 2000
7.1.3. MeTonnueckue pa3padoTku
ABTOpBI, COCTaBUTEIHN 3arnaBue WznarensctBo, Ton| Pecypc
JI3.1 |Aneesa C. P., W36panHbie TryaBbl TeOpuH audQepeHIralbHbIX ypaBHeHU c|YensOuHCk : 3BC
Wzmectses U. B., MIPUIIOKEHUEM K TeOpHUHU AU PepeHIIHaTbHBIX I WznarenbcTBoO
Yxobotos B. U. (http://library.csu.ru/rbooks2/view2?code=local/007942/007942) YemnsiOuHCcKOTrO
roCyJIJapCTBEHHOT O
YHHBEPCHUTETA, [0.
r.]

7.2. Ilepeyens pecypcoB HH(OPMALMOHHO-TEJIEKOMMYHUKAIMOHHOM ceTH "UHTepHeT"

D1 |Jlanp [DnektpoHHBIt pecypc] : anekTpoHHO-OMOnmoreunas cucrema (OBC) / wusmarensctBo Jlawb. — URL:
http://e.lanbook.com/.

92 |VHuBepcuterckas OuOMMOTEKa OHIANH [DNEKTPOHHBIA pecypc| : 3JeKTpoHHO-OuOmuoreunas cucrema (OBC) / OO0
Hupexrtmenua [Tabaumunr. — URL: http://biblioclub.ru/.

93  |Znanium.com [DnexTpoHHBIN pecypc] : anekTpoHHO-0nbmmoreunas cuctema (ObC) / Hayuno-uznarensckuii nentp MHOPA-
M. — URL: http://znanium.com/.

94 [eLIBRARY.RU [DnekrpoHHslit pecypc] : anektpoHHas oubmuoreka / Hayu. snekrpon. 6-ka. — Mocksa, 1999 — . — URL:
http://elibrary.ru/defaultx.asp

D5 [Math-Net.Ru [OnekrpoHHslii pecypc] : oOmiepoccuiickuii MaremaTudeckuid moptai / Mare-maTuueckuii MH-T UM. B. A.
CrexnoBa PAH. — Mockga, [6. r.]. - URL: http://www.mathnet.ru/

26 [Moodle [InekTpoHHbIi pecypc]: cucTeMa ynpasieHus o0ydeHueM : [06a3a qanubix] / Yenso. roc. yH-T. — UensOuHck, [0.1.]. —
Hoctyn u3 cetn Yenl'Y wim, mocsie perucTpaluy U3 CETH YH-Ta, U3 JH000H TOYKH, UMeroleil qoctyn B uHTepHer. — URL:
http://moodle.uio.csu.ru/login/index.php

7.3 Ilepeyens MH(POPMALIMOHHBIX TEXHOJIOT U

7.3.1 IIporpammHoOe oGecnieyeHue

LMS Moodle

Adobe Connect Acrobat

Adobe Reader

7.3.2 IIpodeccuonayibuble 6a3bl JAHHBIX H HH(POPMALIMOHHO-CIIPABOYHBIE CHCTEMBbI

1. DnexTpoHHBIN KaTanor HayuyHoW Oubmuorexku Yenl'Y [DnekTpoHHbId pecypc] : 6a3a mannbix / Uensb. roc. yH-T. — UensaOuHCK,
1992 .

2. eLIBRARY.RU : Hayunas snektpoHHas 6ubnuoreka : caiit. — Mocksa, 2000 — . — URL: https://elibrary.ru — Pexxum nocryna: s
3aperucTpHp. MOoIb30Bareneil. — TeKCT : AIeKTPOHHBIH.

3. Mathematical Reviews (MR) : pedeparuBHas 06a3a gaHHbIX / American Mathematical Society. — URL:
http://www.ams.org/mathscinet/— SI3. pyc., anrn. — Pexum poctyna: s 3apeructpup. nonb3oBateneit Yenl'Y. — Teker :
3JEKTPOHHBIN.
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8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHME JUCIIMIIJINHBI (MOAY JIS)

HJISI peajim3aliui AUCHUIIIIMHBI HCIIOJIB3YKOTCH y‘-Ie6HI>Ie ayauTopun I POBCACHUA 3aHATUN JIEKIIHOHHOTO THIIA, 3aHATHI
CEMHUHApPCKOTO THUIIA, I'PYHIIOBBIX U MHAUBUAYAJIbHBIX KOHCyﬂbTauHﬁ, TCKYLICTO KOHTPOJIA U HpOMC)}(yTO‘lHOﬁ aTTeCTallii, a TaKXE
IIOMEIICHUA OJIA CaMOCTOSITEIbHON pa6OTLI.

VY4eOHble ayAUTOPUH YKOMIUIEKTOBAHBI CIICHATM3MPOBAHHON MEOEIBI0 U TEXHUYECKUMH CPEICTBAMH 00y4deHHsl (MyJIbTUMEAUHHOE
YCTPOWCTBO, IPOEKTOP, HOYTOYK HJIHM CTAIIHOHAPHBIH KOMIBIOTED).

IomemeHust Uit CaMOCTOSTENFHOM PaOOThl 0OyYalOMIMXCs OCHAIIEHBI KOMITBIOTEPHOW TEXHHUKOH C MOIKIIOUEHHEM K CEeTH
"HuTtepHeTr" 1 o0ecneueHueM 10CTyIa B 3JEKTPOHHYIO HH(GOPMallMOHHO-00pa30BaTeIbHYIO CPEely YHUBEPCUTETA.

9. METOAUYECKHE YKA3ZAHUA IJIAA OBYYAIOIIUXCS IO OCBOEHUIO JUCITUIIJIMHBI (MOLY JIST)

W3ydyeHue KaxIod TeMBl Clle[yeT HAYWHATh C NMPOPAOOTKU COOTBETCTBYIOIIETO TEOPETHYECKOTO MaTepHana B y4eOHHMKAX WIH
UCIIOJIb30BaTh COOCTBEHHBIM KOHCHEKT JIEKIMH MaHHOM AUCHUIUIMHBL JIIsI yCBOEGHHUsS TEOPETHYECKOI0 MaTepHana TakKe HYXXHO
pazo0paTh mpemaraeMble B JEKIMOHHOM Kypce mpuMepbl. TONBKO 3aTeM CllelyeT 3aKpenuTh pa3oOpaHHbI MaTephal H3ydaeMon
TEMbl CaMOCTOSITEJIbHBIM PEIICHUEM INpeJJIaraeéMblX AOMAIIHUX 3aaaHuil. CaMmocTosTenbHas paboTa Haj 3aJadaMu Kypca MOJXKET,
KpOME OCHOBHOIO MCTOYHMKA, MIPOBOAUTCA, IO IpyruM 3agauHukaM. He crour npeneOperaTb U CHpaBOYHOM JUTEpaTypoOi.
VYcnemHoe HanmMcaHWe NMPOMEXKYTOYHBIX KOHTPONBHBIX PabOT M TecTa BO3MOXKHO TOJIBKO IIPM BHHMATEIBFHOM, BCECTOPOHHEM H
Ka4eCTBEHHOM U3Y4YEHHHU T€M MPAaKTUYECKUX 3aHATUH, IPEALIECTBYIOIMX JaHHOH paboTe U 00bABICHHBIX IPEIOaBATENEM.
Heobxomumo TmaTenbHO M JOOPOCOBECTHO M3YyYHTh OCHOBHYIO W JIONOJHHUTENBHYIO JIUTEPATypy, MCIOJIB30BAaTh JIICKTPOHHBIC
pecypchbl. AKTUBHAs U 10OpOCOBECTHAs, CUCTEMAaTUYeCKas paboTa B TeUEHUE CEMECTPA, NIPOSIBICHUE HHUIIMATUBBI HA JIEKLHOHHBIX U
MIPAKTHYECKUX 3aHATUAX, HOCTOSIHHOE BBHIIOJTHEHHE HOMAIIHUX, KOHTPOIBHBIX U CAMOCTOSATENBHBIX PA0OT SIBISIOTCS HEOOXOIMMBIM
YCIOBHEM JOCTaTOYHOIO OBJIAJECHUS MaTepUaloM Y4eOHOH AUCLUILIMHBL U YCIEIIHOIO MPOXOXJIEHUS MTOrOBOH aTTeCTalUU IO
JUCLUIUINHE.

B cinyyae npuMeHeHus npu OOy4eHMU AUCLMIUIMHBI 3JIEKTPOHHOIO OOYYeHUs, NUCTAHIMOHHBIX OOpa30BaTelIbHbIX TEXHOJIOTHH
oOruieHre 00yvaroIuXcss M MPEroJaBareiss OCYIICCTBISETCS B PEKHUME peallbHOTO BpeMeHM (OHJIaHH-JIeKUUU (BeOHHApHI), YaThl,
BU/IC0-KOH(EPEHIIMU U JIp.) WIK OTIOKEHHOIO BPEMEHH (cucTeMa JucTaHIMOHHOro oOydenus Moodle, MS Office365, dopymsl,
AJIEKTPOHHAS TI0YTA | JP.).

IIpu oOyueHMU MHBAJIUAOB U JIUI C OrPAaHUYECHHBIMU BO3MOXHOCTSIMU 37I0pPOBbsl BJIEKTPOHHOE OOydeHHE, AUCTAaHLUOHHBIE
00pa30BaTeNbHbIE TEXHOJIOTHHU MIPEAYCMaTPUBAIOT BO3MOXKHOCTE IIpHEMa-TIepeaadyn HHGOPMarH B JOCTYIIHBIX Ul HUX GopMax.
Peanu3anys AUCHUIIMHEL C IPUMEHEHUEM 3JIEKTPOHHOIO 00y4eHUs], TUCTAaHIMOHHBIX 00pa30BaTellbHbIX TeXHOIOrui (nanee — 20,
JOT) ocymiectBnsiercst Ha ocHOBaHUH «IlooKeHHs O peajH3alii OCHOBHBIX M JIOTIOJHHUTENBHBIX 00pa30BaTENbHBIX MPOrpaMM C
NPUMEHEHUEM DJJICKTPOHHOrO OOy4YeHUs M IUCTaHIMOHHBIX 00pa30BaTENIbHBIX TEXHOJIOTMH B (enepalbHOM TOCYIapCTBEHHOM
O0PKETHOM 00pa30BaTeIbHOM YUPEKISHUH BBICIIEro 00pa3oBaHus «UeIssOMHCKHI rocy1apCTBEHHBIH yHUBEpCUTET», «Ilomoxenus
0 TOpsAKe 3ayeTa O0YJAIOIMMMMUCS [0 OCHOBHBIM IPO(ECCHOHAIBHBIM 00pa30BaTENbHBIM IPOrpaMMaM BhICHIEr0 00pa3oBaHMS B
OT'BOY BO «Yenl'Y» pe3ysibTaToB OCBOCHHS B OpraHM3aIUSIX, OCYIICCTBISIOMIUX O0Pa30BATEIbHYIO JESTEIBHOCTh, YUCOHBIX
IpPEeIMETOB, KypCOB, UCLMIUIUH (MOLYNEH), IPAKTHK, JONOJHUTENbHBIX 00pPa30BaTENbHbIX IPOrpaMM» IOCPEICTBOM 3JIEKTPOHHOM
nHpopmanmonHo-oopasoBarenphoi cpeapl DIBOY BO «Uenl'V». B wuckimrounTensHbIX ciydasx (dopc-mMaxop W T.I.) OpU
peanuzanuu o0pa3oBaTenIbHON AeaTenbHOCTH ¢ npuMeHenneM D0, JOT MoryT nmpuMeHSITh KOMIIOHEHTHI, HE BXOJSIINE B IIEPEUCHb
JIEKTPOHHOH MH(OPMAIIHOHHO-00Pa30BaTEILHOM CPEIIBI.

10. CHEIIMAJIBHBIE YCJIOBUS OCBOEHUS JTUCHUIIJINHBI OBYYAIOIIUMUCSA C THBAJIMTHOCTBIO 1
OI'PAHMYEHHBIMHA BO3MOXHOCTSAMMU 3/10POBbA

OcBoenune JAUCHUIUIMHBI MHBAJIMAAMU U JIMAMU € OrpaHUYCHHBIMU BO3MOXKHOCTAMU 300POBbs OCYHIECCTBIIAICTCA C MCIIOJIB30BAHUEM
CTCIHATBbHBIX TEXHUYECKUX CPEACTB U WH(DOPMAIMOHHBIX TEXHOJOTHH, MPEIOCTABISIEMBIX PecypcHBIM Y4eOHO-METOIMICCKUM
[CHTPOM 10 OOYYCHHIO HHBAIHMIOB W JIMI[ C OrPaHHYCHHBIMH BO3MOXKHOCTAMH 310poBbs Yenl'Y mo 3ampocy 00ydaromerocs
(MOOHITbHBIE CHELUATbHBIC TEXHUYECKHE CPEACTBA Ul JIMI[ C HAPYIICHUSAMH 3pCHUS U C HApYIICHHEM CIIyXa, aCCUCTHUBHBIC
MH(POPMAITHOHHBIC TEXHOJIOTHH).
[Tpu HEOOXOAUMOCTH sl OOYHYAIOIIMXCS C HAPYIICHUSMU 3pCHUS Ha pabo4YMX MeCTax Ul MPOBEICHUS MPAKTHYCCKHX WIIH]
TabOpPaTOPHBIX 3aHATHH YCTAHABIMBACTCS CICHHAIBHOE MPOrpaMMHOE OOecredeHne (porpamMMa PeueBOi HABHTAIMH, PEUCBBIC
CHHTE3aTOPbI, SKPaHHbIC JTYTIbI).
B yueOHbIe ayauTopuu oOecrednBaeTcs OCECHPEISITCTBEHHBIH JOCTYI Ul 00YYarOMINXCsl ¢ MHBAJIUAHOCTHIO M C OTPAHHYCHHBIMH
BO3MOXXHOCTSIMH 3I0POBbsl. B Ka)I0i ayJAUTOPUH, I/ie 00Y4AIOTCsl MHBAIUIBI U JIMIA C OTPAHUYCHHBIMH BO3MOXKHOCTSMH 310POBbSI,
[peyCMaTPUBACTCSI COOTBETCTBYIOMIEE KOJTMIECTBO MECT [UIs O0YUAIOIIMXCS C YIETOM HapYIICHUH HX 30POBbSI.

JIns1 OCBOGHMS JUCIMIUIMHBI MHBAIUAAM M JIMIAM C OrPAHHYCHHBIMH BO3MOXKHOCTSMH 370POBbSl MPEIOCTABISIETCS TOCTYM K
[eYaTHBIM HCTOYHHKAM, MMCIOIIUMCS B Hay4HO# Oubimoreke Yenl['V, ¢ HOMOLIBIO CHEHAIBHBIX TEXHHYECKHX CPEICTB; JOCTYII C
[IOMOIIBIO CIEIHANBHBIX TEXHUYECKHMX M MPOrPAMMHBIX CPEICTB K JJICKTPOHHBIM HCTOYHHKAM, MPEACTABICHHBIM B (QopMme
>JIIEKTPOHHOTO IOKyMeHTa B poH e HayuHOH OubaroTeku Yenl'Y wim 3JeKTPOHHO-OMOIHOTEUHBIX CHCTEMAX.

© ®I'bOY BO «Henl'Y»




MUHOBPHAYKU POCCUU
\’ DenepanbHOe TOCyIaPCTBEHHOE OIOPKETHOE 00pa30BaTeIbHOE
@ YUpeXIEeHHE BBICIIEro 00pa3oBaHus

«Yensbunckuii rocynapctseHHbl yHuBepente» (PI'EOY BO «Uenl'Y»)

Pabouyast mporpamma aucuuminHsl " AnddepeHunanbable ypaBHeH" TI0 HAIIPABICHUIO TIOATOTOBKH (CIIEIUATBHOCTH)
10.05.03 "UudopmarrioHHas 6€30MacHOCTh aBTOMaTU3UPOBAHHBIX CHCTEM" HApaBJIeHHOCTH (IpodMITo) o, 11

cnenuanu3anys N 4 "be3onacHOCTs aBTOMaTU3UPOBAHHBIX CHCTEM KPUTHYECKH BaXHBIX 00bekToB" ®I'BOY BO -
«Uenl'Y»

YaeOHO-MeToAnYeCKre MaTepuansl s O0ydYaromMXcs U3 YHCIa WHBAIUAOB U JIMIl C OTPaHHYEHHBIMHA BO3MOYKHOCTSIMH 3JI0POBBSI
[Ipe10CTABISIOTCS B hopMax, alallTUPOBAHHBIX K OTPaHUYEHHSAM HX 37I0pPOBbsl © OCOOEHHOCTSIM BOCHPUSTUS HHPOPMALIUHL.
/17151 MHBAJTMJIOB U JIML C OTPaHMYECHHBIMUA BO3MOYKHOCTSIMU 340POBBSI OCBOSHHE TUCHUIIIMHBI MOKET OBITh YACTUYHO MIIH ITOTHOCTHIO
OCYLIECTBIIEHO C UCIOIb30BaHUEM AUCTAHIIMOHHBIX 00Pa30BATEIbHBIX TEXHOIOTHH.
[Ipu mnpoBemeHHM MPOMEXYTOYHOW aTTECTAllM{ IO ITUCHUIUIMHE OOyYaromMMCS C HHBAJIMIHOCTBIO M C OTPaHUYCHHBIMH
BO3MOXHOCTSIMU 3/10POBbsI 00ECIEUMBAETCSA IO MX 3asABICHUIO IIPEJOCTaBICHUE B JOCTyNHOH ¢(opMe B 3aBUCUMOCTH OT HX|
MHIMBUAYaJIbHBIX OCOOCHHOCTEH HHCTPYKLUMH O TOPS/AKE NPOBEACHHS NPOMEKYTOYHOW aTTECTallld, OLIEHOYHBIX CPEACTB H
BO3MOXKHOCTH OTBETOB Ha 3aJaHus (MUCBMEHHO Ha Oymare, HA0Op OTBETOB Ha KOMIIbIOTEpE, MHUCbMEHHO lpudToMm bpaiins, ¢
ICII0JIH30BAaHUEM YCIIyT ACCUCTEHTA, YCTHO).

IIpu npoBeaeHNM MPOLEAYPHl OLIEHUBAHUS PE3YJIBTATOB 00YUEHHs] MHBAIUIOB U JIUIl C OTPAHMUYEHHBIMU BO3MOXKHOCTSAMH 340POBbS
IIpeIyCMaTPUBACTCS KCIONB30BaHKe MpeaocTaBaeHHbIX YenlV min cOOCTBEHHBIX TEXHUYECKHX CPEICTB, HEOOXOIMMBIX UM B CBSI3U
C UX MHIUBHUAYaJIbHBIMH 0cOOeHHOCTSMHU. [Ipy HEOOXOAUMOCTH MHBAIUIAM U JHLAM C OTPAaHMYEHHBIMH BO3MOXKHOCTSIMH 310POBBSI
MIPEIOCTABISIETCS AOTIOTHUTENLHOE BpeMs JUTS TIOATOTOBKH OTBETa Ha 3aJaHMs, MPOLEAypa OLCHUBAHUS PE3yJIbTaTOB OOYUYESHUS MO
JUCLIUIUIMHE MOKET NPOBOJAUTHCS B HECKOJIBKO ATAIOB.

© @I'bOY BO «Henl'Y»



1.1. TunoBbie KOHTPOJIbHBIE 32/JAHHUS UJIM UHbIE MATEPHAJIbI

[Tpumeps! 3ama4 s TpoMexxyTouyHoro KoHTpois (KouTposbHbie paboTHI

Ne 1-3)
KoaTpoasaaa paloras Ne 1 HoaTponhaaa palora Ne 1
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KoaTponeaas pafora N= 2
Bapuaum 1

. ITocTRoTE MTHEEREOE OTEOTH0E TG e paE I AR

FPAEHEHHE © NOCTOHHHEIME woadubrupenTamMy  {BoE-
MOEHD Gooe HICHOMD OOPETHA), HMOKIOe: JRHHLIE
HACTHEIE PEIOEHHNE: ) = TE5, Q= Pe—T.

2 Poemmms. manefios BE0IHOPOIHOE YPARRCHIEE C HeOZH0-
POIHOCTLRID B BRI KBEIHMBOOWISHE
s +hy ="+
3. Pomemn muHefHEGS HeDIHOPOTHS ¥ PARHEHRE, WO
TF S METOJ, BADHAIHH N0CTOSTHEOR:
Ay tdy=e"TInzc
4 Pomem. AHEcAHYE OJp0poIHyE CHCTeMy T = A
o 1 0
A= 4 0], Maz=2
-2 1 2
& 21
5. HaRTh 3sC0HeHTY 0T MAaTpama 4 = 1 a)
HKoaTponeaas pafora N: 2
Bapuanum 2
L ITocTpeoaTe THHeTHGE HOTRUTHGE RGO
FPAERHEHHE © NOCTOHHHREIMAE @ KochdupenTamMn  (Boc-
MOEHD GooR HICHOMD OOPEIHA], HMOKMOeE JRHHLIE
HACTHLE pEncHHE: § = T cosdr,  yo = &% s5in 2.
2 Poemmms. manefios BE0IHOPOIHOE YPARRCHIEE C HeOZH0-
POIHOCTLRID B BRI KBEIHMBOOWISHE
¥+ 2" — 3y = (Br + 6)e".
3. Pomeme. maHefiH0S BeTHOROARE ¥ PAEHEHRE, WO
TF S METOJ, BADHAIHH N0CTOSTHEOR:
1
iy = i
e e
4 Pomem. AHECAHYE OJp0pPoIHYE CHCTEMY T = A T

=

2 & —15
A=|1 1 -5, Agga=-1

1 2 -6

HafTs 3%CnoHeATy o Marpanu A = (_31 :)

(5]

Koarponnnas pabora Ne 2
Bapuanm 3

. IMocTporTs. anaeRBoe oIEOPOIRe uddepesmpamLmoe
FPERHEHHE ¢ [OCTOSHHEME Eosdcbanperrase [(Boos-

MEHHDG GOI8e HEZHOMD DOPSEER), MMERNIEe JAHHEE
EACTHENS DEISHNAS: §j; = T2e%,  fjg = T

. PomnuTs AHHERHGE HEOIHODOAEOE ¥ PARHEHRE © HEQTHO-
POAHOCTEEY B BHAR EHAZHMHMOISIAD

'Y — Bly = e~ 3=

. Poansrh AnHeREoe HeqmHODOIOE ¥ PRHEEEIE, HCIOmE-
YA METO BRPHAITNN [OCTOSHEOR:

¥V ty=

=
[

-

. Poinmme JraeefEy B0 oiiopoaEy B cRcTeMy = A 1

9 -6 -2
A=|18 12 3], Magz=-2

8 -9 -6

1
. Haf'TH 3HCIIOHEHTY OT MET[HIIEL _.4=(1 _2).

&

Koarponsnas pabGora Ne 2
Bapuanm 4

. IMocTponTs. AnEeRB0e oIEOPOARNE uddepesmmamLioe
FPERHEHHE © DOCTOSHHLIMH Eosdgcbanperrase  [(Bos-

MOEHD GO0ee HAIHOMD OPSER), MMENINNE TRAHHLIE
MACTHLIE DEmHRS: I = - cosdT, pa = 1.

. PoineTL AMHERHGE HEOARODOAEGE ¥ PARHEHRE © HEQTHO-
POAHOCTEEY B BHAR EHAZAMEMOSIIMEAT

¥’ — 5y + Gy = 13sin 3.

. Poinsrn AanHeREoe HeqaHOPOIOs ¥ PREHEEIE, WCIOIE-
3¥H METO) BRPHAIINA [OCTOSHEOR:

=
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Kontpoabnas paGora Ne3
Bapuanm 1

1. HJ’IH 3aJa4yu Komn YKa3aTb KaKOfI—HH6y):[B OTPE30K, HAa KOTOPOM CYHICCTBYET PCHICHUC C OAaHHBIMH

Ha4aJIbHbIMHU YCJIIOBUAMHU
]

3
f=—,  x0)=1
2. Pemmts ypaBHEHHE:!

3. Jns 3amaun

&
#=s¥Inx + xt 0= 1-—
’ vZ
HAUTU IIPOU3BOIHYIO
dxit, s}l
flg La=g

4. HaiiTu Bce NMONOKEHNS PAaBHOBECHS, HCCIIEA0BATh UX HA YCTOMYMBOCTh
=" -2x

Konrpoabnas padora Ne3
Bapuanm 2

1. Hns 3amaun Komm ykaszate KakoH-HHOYyZb OTpE30K, Ha KOTOPOM CYIIECTBYET pEIICHHE C NaHHBIMU
Ha4aJIbHBIMU YCIIOBUAMU
te 1
k=g, a0)=¢

e

2. Pemuts ypaBHEHUE:
Mr+Me-F-e=0

3. Jns 3amaun

af2g8
2= e¥Wlor + ot a0 = 1- J 3
HaWTH MPOU3BOIHYIO
dxiL, £)
&z =
4. HaiiTu Bce MON0KEHUSI PABHOBECHS, UCCIIEIOBATh UX HA YCTOMYMBOCTH
F=-pv+1

KonTpoabnas padora Ne3
Bapuanm 3

1. Jns 3amaun Komm ykazaTh Kakoi-HHOyAb OTpE30K, Ha KOTOPOM CYIIECTBYET peIlleHHEe C JAaHHBIMH
HayvaJbHBIMHU YCIOBUAMU
e 1
k=, x0) =g

e

2. Pewwrts ypasuenne: F4-FEF =1
3. s 3amaun

& =g+ 2x51, M=1++s

HaWTH MPOU3BOIHYIO

gxkr. E']I

e 2=

4. HaiiTu Bce MON0OKEHNS PABHOBECHS, HCCIIE0BATh X HA YCTOMYHUBOCTh
¥=cosx—siny




Kontpoabnas paGora Ne3
Bapuanm 4

1. HJ’IH 3aJauu Komu YKa3aTb KaKOfI—HH6y,E[B OTPE30K, HAa KOTOPOM CYHICCTBYET PCHICHUC C OAaHHBIMH
Ha4aJIbHbIMHU YCJIIOBUAMHU
EF 1
f=—p  AD=:

e

2. PemuTh ypaBHEHUE:

f=@c+1)04 03

3. Jns 3amaun
=—+%,  x@=1-z

HaWTH MPOU3BOIHYIO

73 Ny |
de Ig:[r
4. HaiiTu Bce MOM0KEHUSI PABHOBECHS, UCCIIEIOBATh UX HA YCTOMYHBOCTH
F=—g™ 4 ¥

KonTpoabnas padora Ne3
Bapuanm 5

1. Jns 3amaun Komm ykazaTh Kakoi-HHOyAb OTpE30K, Ha KOTOPOM CYILIECTBYET peIlleHHEe C JAaHHBIMH
HayvaJbHBIMHU YCIOBUAMU

£ 1
f==, )=z
2. Pemuts ypaBHEHUE:
B0+ 7% = afP + a2
3. Jnd 3amaun
= g agﬂ'
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HaWTH MTPOU3BOAHYIO
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4. HaiiTu BCe MONOXEHUS PABHOBECHS, HCCIIEIOBATh X HA YCTOMYHUBOCTh
= - 0nE Y
KonTpoabnas padora Ne3
Bapuanm 6
1. Jlna 3amaunm Komm yka3aTh KaKOH-HHOYIb OTPE30K, HA KOTOPOM CYIIECTBYET PEIICHHWE C JaHHBIMH
Ha4aJIbHBIMU YCJIIOBUAMU
Fl-
k= Pt #0h=1

2. Pemuts ypaBHEHHE:
M=l
3. Jlus 3amaam
k= gx +2x% ¥H0y=14 g%
HaWTH MTPOU3BOAHYIO
&l €)
& =
4. Haiftu Bce TOJOKEHHMS  PABHOBECHsS, MCCIENOBaTh HX Ha  ycTOHuMBOCTHE = =3 +1



3amaun K 3a4eTy 1o Kypey «Auddepennnansabie ypaBHEHU, 4 ceMecTp

buner 1.
¥ ox
LI p——
1. ~ r ¥
o = 26 + 2)8
2. 7 Tty -1F
3. &y +¥ =lax+1
%
}r". —_ 2}:‘ +}r= g
4. I -x%
=-—3x +¥
. 1
R
buner 2.
. W
L&Y =}=c1:-=1u";
2.
3. ¥ +¥cosx =sln2x
4, ¥+ 4 + 4v=""nx
E;. A=2x-y
5 lF=2y-x-5a"sint
buner 3.
oo iy —6x
1. x-v-2
2. Gr+ A dx =xdy
3. &y +2ymae™
4. ¥+ 29" -39 = (8x + 6)e%
=y 4tanit-1
5. fr=-x +tamt
buner 4.
. xF =§xF-3T 4y i) =0
2.
tids
= i
4. ¥ -8y 4+ 6v= 12 aladx
I=2y-x
- gt
5, PEA -
buner 5.

y"3

x¥ =¥+ xcosi=
1 - = X



Az + Dy ry=x

B
Tre
{i=2x—}’—z

}r"' - E}r' .I. 2}1’ -

Tr=x—-y

I=8x—-—y—-2z
buner 6.
y—xr =2x+yr)

)

simteds = (-i-s'siu.’ §+ s):#

»i¥ _ By = 2778
F=3x-2y
"= 25—yt 196

buner 7.
Xy — vl 4 7D

(1 —x3y)dx 4 x5r —xpdy =0

S rvxhmr+y=2Inx

1

r". T —
. ¥t 2ind x

=y
=4+ 4y
2=—2x +v+2z

buner 8.
Cxy 4y =lnx+1

ay =yt ety =1

Fedyly’ = ¥ (r + 1¥)
. ¥ iy -3y =xte”

d=x-2y+2z
=x+4y-2c
2=x+5y—3z

Buner 9.

Xy = _}’(‘l + luf:l

AP
= =0

% - 2x)dx + 2x)y — slnyYdy = 0




bl R

Py By = @ felndy
2

= —*ﬁ'—z}'+m

+= 6x+ 3y -

gt =1
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Ldx+ (1 # nboldy = 0,6 5 0,05 0

o v Xk+1

r-okr=-= %3

f=2x+y-z
Fr=-x+z
I=x 4w



buner 15.

1. ¥ecosx+ ¥{l +ylsiny =0

3, W ¥-ver =0
4, ¥ -4y + 4y = 2xe

E;t=-1~x—&y+tau+t
¥=dx -4y

buner 16.

1. E—x=2viy— 20 +x-+2vkr=0

, =
3.

¥rtay+y=(+ Z](lux + %)
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