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MHMNHOBPHAYKHN POCCHUUA
\,} denepanpHOE rocy1apcTBEHHOE OI0XKETHOE 00pa30BaTeIbHOE
@ YUpEXIeHNUE BBICIIEr0 00pa3oBaHuUs

«Yensnbunckuii rocynapersennsiit yausepeuret» (PI'BOY BO «Uenl V)

Pabouas nporpamma nucuumias " luddepeHnmanpapie ypaBHEHHUA" 110 HATIPABICHUIO TIOATOTOBKH (CIIEIHAIBHOCTH)
24.03.03 "bannuctuka u THAPOAIPOANHAMHUKA" HaNpaBIeHHOCTH (mpodmto) banmicTuka u runpoa’poJHaMHKa cTp. 3
OI'BOY BO «Henl'V»

1. HEJIX OCBOEHUS JUCIHIUIIJINHBI

Henu : Hens npenogaBanus qucuuriinsbl «/nd epennpmanbapie ypaBHEHUS» COCTOUT B IPHOOPETEHUH CTYJEHTAMH TEOPETHUECKUX
3HaHWU{ ¥ MPAKTUYECKUX YMEHHUI M HABBIKOB 110 TeOpHHU AU GepeHINANbHbBIX YPaBHEHUH, UCIIOIb30BAaHUU MX JUISl PEILICHUS
NPUKJIAIHBIX 33124 (PU3HMKH, MEXaHUKH, BAPUALIIOHHOTO NCUUCIICHHS.

Pe3yJ’ILTaTBI O6y‘{€HI/I$I o AUCHUIUIMHE HAIlpaBJICHbI HaA JOCTUXKCHUEC NMHAUKATOPOB, COOTBETCTBYIOIIUX KOMIIETCHIINNU OIIK-1:

OIIK-1.1. 3HaTh TEOpHIO U OCHOBHBIE 3aKOHBI B 00JIACTH €CTECTBEHHOHAYYHBIX U OOIIENHKCHEPHBIX AUCLIMIUIHH.

OIIK-1.2. YMeTh NpUMEHSATh METO bl MATEMATHYECKOTO aHAIN3a H MOJICITMPOBAHHS B MTPOECCUOHANBHOMN JCATCIBHOCTH.

OIIK-1.3. YMeTb NpUMEHATH METOBI TEOPETHIECKOTO M IKCIIEPUMEHTAIBHOTO HCCIIEN0BAHHS B IPOECCHOHANBHOM NesTeTbHOCTH.

2. MECTO JUCHHUIIJIMHBI B CTPYKTYPE OIIOII

Muxn (pazgen) OITOIT: b1.0.05

2.1 TpeboBaHus K NpeIBapUTEIbHOIl MIOAT0TOBKE 00y4Yal0IIerocs:

Jluneitnas anredpa

MaTtemaTnyecKuii aHaInu3

2.2 JIncuMIUINHbI M NPAKTHKH, 1/ KOTOPBIX OCBOCHHE JAHHOH JMCHUILIMHBI (MOAYJ/Is1) He00X0AMMO KaK MpellecTBYIOLIee:

YUucneHHble METO/IBl U MaTEMATUUECKOE MOJCIMPOBAHUE

HHTerpanpHble ypaBHEHUS U BapUALIMOHHOE UCYUCIICHUE

OnTuka

Panrodusuka u 31eKTpoHUKa

TeopeTndeckas MexaHUKa

AtomHas pusuka

MeToapI MATEMATHUYECKOH PHU3UKU

MexaHuKa CIUIOIIHBIX Cpex

YucneHHble MCTO bl (1)I/ISI/IKI/I

DNeKTpoANHAMUKA

KBanroBas Teopust

3. KOMIETEHLMA OBYYAIOIIETOCSI, POPMHUPYEMBIE B PE3YJIbTATE OCBOEHUS JUCLUIIAHBI
(MOJY.JIS)

OIIK-1: Cnoco6en npuMeHSITh eCTECTBEHHOHAYYHbIE U 00IeHH KeHePHbIe 3HAHHS, MEeTOAbl MATEMATHYECKOI0 AHAIHN3a U
MO/IeJIMPOBAHHUS, TEOPETHYECKOr0 H IKCIHEPUMEHTAIBLHOI0 HCCJIeI0BAHUS B PO (dec CHOHATBHOI 1esiTeIbHOCTH

3HaTh:

Juns noctxenus OITK-1.1. npenmer usydenus teopun qudhepeHraIbHbIX YPAaBHEHUMH, €€ TEOPETHYECKYIO M MTPAKTUYECKYIO
COCTaBIIAIOIINE

YMeTh:

Jusa noctwkenus OIIK-1.2. pemaTs 3a1a4un, OTHOCSIIMECS K OCHOBHBIM THIIAaM 1 (depeHIHaNbHbIX YpaBHEHUI

Buaaners:

Jns noctikenust OIIK-1.3. TepMuHOIOTHEH, OCHOBHBIME 0003HAUCHUSIMHU, IPUEMAMU ¥ METOJJAMH, IPUHATHIMU B TEOPHH
I depeHInaNbHBIX ypaBHEHHH.

B pe3ysbTaTe 0CBOEHHUS TUCHHIUINHBI 00Y4AIOLIUIICH A0JKeH

3.1[3nare:

3.1.1|{npeamer uzyyeHus Teopun 1udepeHInaIbHBIX YPaBHEHUH, €€ TEOPETHUECKYIO U IPAKTHYECKYIO COCTABIIAIONIHIE

3.2|Ymern:
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«Yensbunckuii rocynapcrBennsiit yausepeure» (PI'BOY BO «Uenl'Vy)

Pabouas nporpamma nucuumias " IuddepeHnmanpHpIe ypaBHEHHA" IO HANIPABICHHUIO TTOATOTOBKH (CHEHATBEHOCTH)
24.03.03 "bawrcTHKa ¥ THAPOA3pOANMHAMUKA" HanpaBiIeHHOCTH (ipo o) bammictuka u runpoaspoaunamuka @I'bOY

BO «Yenl'V»

cTp. 4

321

pelIaTh 3a1a4u, OTHOCSIINECS K OCHOBHBIM TUNAM I} hepeHINaIbHbIX yPaBHEHUH

3.3|Baagern:

33.1

ypaBHEHUIL.

TepMHHOJ’IOFHeﬁ, OCHOBHBIMHA 0603Ha‘IeHI/I$IMI/I, npueMaMu U METoJaMU, NPUHATHIMA B TCOPUU ,HI/I(b(i)epeHLII/IaJ'ILHLIX

4. OFBEM JJUCIIUITIJIMHBI (MOAY JIsT)

O6wasa TpyooemKkocTb

33ET

YacoB no yuebHOMY IUTaHy :
B TOM YHCJIE :

ayJAUTOpPHBIC 3aHATUS : 52
camocTosTenbHas padora :
4acoB Ha KOHTpoinb : 18
KOHTaKTHas paboTta: 55,3

108

34,7

9K3aMEHBI 3

Bunbl KOHTpOIS B CEMECTPaAX:

HKP: 3,3
5. CTPYKTYPA U COAEP) KAHUE JUCIHUIIJIMHBI (MO YJIS)
Kon HaumeHnoBaHue pa3iesioB U TeM /BH 3aHATUS/ Cemectp | Yacos JlutepaTtypa
3aHATUS [ Kvpe
Pa3nen 1. O6mas teopus 1uddepeHINATBHBIX YPABHEHHH H CHCTEM.
11 O6mue nonsarus /Jex/ 3 1 JI1.2 JI1.3J12.1 J12.2
J12.3 J12.4 J12.5 J12.1
0152333243526
1.2 HekoTopsle aneMeHTapHbBIe METOJbI HHTETpUpOBaHus. /JIek/ 3 1 JI1.2 JI1.3J12.1 JI2.2
J12.3 J12.4 J12.5 J12.1
31523324 3526
13 YpaBHEHUS ¢ pa3iensouUMUcs nepeMeHHbIMUA. OJTHOpOIHbIE YPaBHEHHS U 3 4 JIT.1 J11.2 J11.3
cBomsmecs K HuM. /T1p/
1.4 Jluneiinbple ypaBHeHus 1-ro nopsiaka. YpasHeHus bepHynnu. YpaBHeHus 3 4 JIT.1J11.2 JI1.3
Puxkaru. /TIp/
1.5 VYpaBHenus B nonHbix auddepennuanax. Marerpupyrommuit Maoxurens. /TIp/ 3 4 JI.1J11.2 J11.3
1.6 KonrponbHast padota Nel /TTp/ 3 8 JI.1J11.2 J11.3
1.7 Hexoropsle 3eMeHTapHbIE METO bl HHTETPUPOBAHUS ypaBHEHUI IEPBOTO 3 12,1 | JI1.1J11.2 J11.3J12.1
nopsizka. /Cp/ J12.2 J12.3 J12.4 J12.5
J12.1
315223324 3536
Pazpnen 2. JIluneiinble ypaBHEHHS H CHCTEMBI.
2.1 JluneiiHbIe OHOPOHBIE YPABHEHNUS C IOCTOSSHHBIMU KOA(PUITUEHTaMA 3 1 JI1.2 JI1.3J12.1 JI2.2
(cimydait mpocThIX KopHEH). /Jlex/ J12.3 J12.4 J12.5 J12.1
315223324 3536
2.2 JlvHelHbIe OJHOPOAHBIC YPaBHEHHUS C MOCTOSHHBIMU K03 G UINCHTaMU 3 1 JI1.2 JI1.3J12.1 J12.2

(cmydaii kpaTHBIX KOpHEH). /Jlex/

J12.3J12.4 J12.5 J12.1
0105233324 3526
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MHMNHOBPHAYKHN POCCHUUA

\,} denepanbHOE TOCYIAPCTBEHHOE OF0PKETHOE 00pa30BaTeIIbHOEC
YUpEKICHUE BBICIIETO 00pa3oBaHus

«Yensnbunckuii rocynapersennsiit yausepeuret» (PI'BOY BO «Uenl V)

Pabouas nporpamma nuctummas " IuddepeHmansHple ypaBHEHHA" 10 HATIPABICHUIO TIOATOTOBKH (CIIEIHAIBEHOCTH)

24.03.03 "bawrcTHKa ¥ THAPOA3pOANMHAMUKA" HanpaBiIeHHOCTH (ipo o) bammictuka u runpoaspoaunamuka @I'bOY cTp. 5
BO «Yenl'V»
2.3 JlvHeliHble HEOTHOPOJHBIE YPABHEHUS C IIOCTOSHHBIMU KO3 duIieHTaMu. JI1.2 JI11.3J12.1 J12.2

KBasumuorunens!. /JIex/

JI2.3 J12.4 J12.5 J12.1
010523332435 26

2.4 HopmanbHas uHelHast OAHOPO/HAS CHCTEMa C TIOCTOSIHHBIMU JI1.2 JI11.3J12.1 J12.2
koo purenTamu. /Jlex/ J12.3J12.4 J12.5 J12.1
0105233324 3526
2.5 HopmanpHas cucTeMa JINHEHHBIX YPAaBHEHUH C Me-PEMEHHBIMU JI1.2 JI1.3J12.1 J12.2
koaddurpentamu. /Jlex/ J12.3 J12.4 J12.5 J12.1
0152333243536
2.6 JluHeitHbIe ypaBHEHHS N- T'O MOPS/IKA C IepeMEeHHBIMU KO3 unmentamu. /JIex/ JI1.2 J11.3J12.1 J12.2
J12.3J12.4 J12.5 J12.1
015233324 3526
2.7 JIuHeiHbIe OTHOPOIHBIC YPABHEHUS C MOCTOSHHBIMU KO3 UIIMCHTAMH. JIT.1J11.2 J11.3
KBaszumuorounensl. 3agaya Komm. /TTp/
2.8 JluHeiHbIe OTHOPOTHBIE CHCTEMBI C TIOCTOSSHHBIMH KodQdunuentamu. Crydait JIT.1 J11.2 J11.3
JNEeHCTBUTENBHBIX KOpHeH. /TIp/
2.9 JIvHelHble OJHOPOAHBIE CUCTEMBI C TIOCTOSIHHBIME KodGduieHTamu. Cinydaii JI1.1J11.2 JI1.3
KOMIIIEKCHBIX KopHei. /TIp/
2.10  |JIuneiiHBIC HEOTHOPOAHBIC CUCTEMBI C TOCTOSIHHBIMH KO3 QUIMECHTaMH. JI1.1J11.2 JI1.3
KBasumHoroureHsl. Meton Bapuaruy noctossHHEIX. /I1p/
2.11  |JInneiiHBle HCOTHOPOIHBIE CUCTEMBI C IIOCTOSIHHBIMH KO QUIIMEHTaMH. JI1.1J11.2 JI1.3
Merton Bapuanuu mocTossHHEIX. /I1p/
2.12  |KonrposnbHas pabota Ne2 /TIp/ JIT.1J11.2 JI1.3
2.13  |JIuneliHble ypaBHEHHUS C MOCTOSHHBIMU K03¢ punmentamu. /Cp/ JI1.1 J11.2 JI1.3J12.1
J2.2J12.3 J12.4 J12.5
JI12.1
3152333243536
2.14  |HopmanbHas JTHHEHHAs OJHOPOIHAS CHCTEMA C MOCTOSHHBIMU JIT.1 J11.2 JI1.3J12.1
ko3 durentamu. /Cp/ J12.2 J12.3 J12.4 J12.5
J12.1
015233324 3526
2.15  |ITokazatenbHas ¢yHKuus MaTpuibl. /Cp/ JI1.1 J11.2 J11.3J12.1
J12.2 J12.3 J12.4 J12.5
J12.1
015233243536
2.16 |[HopmanpHas cucTeMa JUHEHHBIX YpaBHEHHH ¢ HEPEMCHHBIMU JI1.1 J11.2 J11.3J12.1

koo urentamu. /Cp/

JI2.2 J12.3 J12.4 J12.5
JI2.1
0105233324 3526
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MHMNHOBPHAYKHN POCCHUUA

\,} DdenepanbHOE rOCYIapCTBEHHOE OF0PKETHOE 00pa30BaTeIbHOE
YUpEKICHUE BBICIIETO 00pa3oBaHus

«Yensnbunckuii rocynapersennsiit yausepeuret» (PI'BOY BO «Uenl V)

Pabouas nporpamma nucuumias " IuddepeHnmanpHpIe ypaBHEHHA" IO HANIPABICHHUIO TTOATOTOBKH (CHEHATBEHOCTH)

24.03.03 "bawmrcTHKa M THAPOA3pOIUHAMUKA" HanpaBieHHOCTH (podmmo) banmictuka u runpoaspoaunamuka @I'bOY cTp. 6
BO «Yenl'V»
2.17  |JInneiiHble ypaBHEHUS N-TO HOPSAKA C EpeMEHHbIMU Kodbdunuentamu. /Cp/ 3 1 JI1.1 J11.2 J11.3J12.1

JI2.2 J12.3 JI12.4 JI2.5
J12.1
010523332435 26

Pazgen 3. TeopeMsl 0 HyJISIX pelIeHHIi JTHHEHHBIX YPaBHEHHIl BTOPOTro
NnopsiAKa.

3.1 TeopeMbl 0 HYISIX pEHICHUH JIMHEHHBIX YPABHEHUH BTOPOTO 3 1 JI1.2 JI1.3J12.1 JI2.2
/JTex/ JI2.3 J12.4 J12.5 J12.1
3152333243536
3.2 TeopeMsl 0 HyJISIX pelIeHUH JIMHEHHBIX ypaBHEHUH BToporo nopsaxa. /Cp/ 3 0,6 |JI1.1J11.2 J11.3J12.1
JI2.2 J12.3 J12.4 J12.1
3132323 54 55 26
Pazgen 4. 3agaua Komu.
4.1 Teopema cymiecTBOBaHUS U €AMHCTBEHHOCTH pelleHus 3agaun Komm mis 3 1 JI1.2 JI1.3J12.1 JI12.2
HOPMAJIBHO# CHCTEMBI IMHEHHBIX ypaBHeHU# /JIek/ J12.3 J12.4 J12.5 J12.1
31 32 323 54 55 26
4.2 Teopema cyIiecTBOBaHUS U €JMHCTBEHHOCTH pelleHus 3anaun Komm s 3 1 JI1.2 JI11.3J12.1 J12.2
onmHOro ypaBHeHUs. /JIex/ J12.3 J12.4 J12.5 J12.1
31 32 323 54 55 26
4.3 Teopema cymiecTBOBaHHS U €AMHCTBEHHOCTH perieHns 3anaun Komm s 3 1 JI1.2 JI1.3J12.1 JI2.2
HOpMaJbHOM cucTeMsl quddepeHnnanbHeIX ypaBHeHui. /JIex/ JI2.3 J12.4 J12.5 J12.1
010523332435 26
4.4 TeopeMsl cymecTBOBaHMUS U €IMHCTBEHHOCTH pereHus 3agaun Komm. /Cp/ 3 4 JI1.1 J11.2 JI1.3J12.1
J12.2 J12.3 J12.4 J12.5
J12.1
0152333243526
Pazgea 5. Henpogon:kaemble pemieHust
51 Hemnponomkaemsbie pemenus /JIex/ 3 1 JI1.2 JI1.3J12.1 JI2.2
JI2.3 J12.4 J12.5 J12.1
31 32323 54 55 26
5.2 Henponomxaemsle pemenus. /Cp/ 3 2 JI1.1 J11.2 J11.3J12.1

JI2.2 J12.3 J12.4 JI2.5
J12.1
0102333243526

Pa3znes 6. ABTOHOMHBIE cHCTEMBI, ()a30Bble MOPTPETHI

© ®I'BOY BO «Uenl'V»




MHMNHOBPHAYKHN POCCHUUA

\,} denepanbHOE TOCYIAPCTBEHHOE OF0PKETHOE 00pa30BaTeIIbHOEC
YUpEKICHUE BBICIIETO 00pa3oBaHus

«Yensnbunckuii rocynapersennsiit yausepeuret» (PI'BOY BO «Uenl V)

Pabouas nporpamma nucuummas " IuddepeHmansHple ypaBHEHHA " TI0 HATIPABJICHUIO TIOATOTOBKH (CIIEIHATIBEHOCTH)

24.03.03 "bawmrcTHKa ¥ THAPOA3pOIUHAMEKA" HalpaBIeHHOCTH (ipo o) banmictuka u runpoaspoaunamuka @I'bOY cTp. 7
BO «Yenl'V»
6.1 ABTOHOMHBIE CUCTEMbI UG PepeHINaIbHBIX YpaBHEHHUH U UX (a30-Bble 3 1 JI1.2 JI11.3J12.1 J12.2

mpocTpaHcTsa. /JIex/

JI2.3 J12.4 J12.5 J12.1
010523332435 26

6.2 ®da30Bast MIOCKOCTh JIMHEHHON OJJHOPOJHON CHCTEMBI BTOPOTO MOPSIAKA C 3 1 JI1.2 JI1.3J12.1 JI2.2
MIOCTOSIHHBIMH Kodddunmentamu. /Jlex/ JI2.3 JI12.4 J12.5 J12.1
0105233324 3526
6.3 KoncepBatupHble cuctemsl. /Cp/ 3 4 JI1.1 J11.2 JI1.3J12.1
J12.2J12.3 J12.4 J12.5
2.1
0152333243526
Pasnen 7. Teopus ycToiiunBOCTH.
7.1 Teopus ycroitunoctd. OcHOBHBIE NOHATHS. /JIex/ 3 1 JI1.2 JI11.3J12.1 J12.2
J2.3712.4J12.1
315223324 3536
7.2 Teopus ycroiunsoctu. /Cp/ 3 4 JI1.1 J11.2 J11.3J12.1
J12.2 J12.3 J12.4 J12.5
J12.1
31522324 3536
Pa3znes 8. YpaBHeHUsI B HACTHBIX IPOHU3BOAHBIX
8.1 YpaBHEHUs ¢ YaCTHBIMU IIPOU3BOIHBIMU MIEPBOTO Topsiaka /JIex/ 3 2 JI1.2 JI1.3J12.1 JI2.2
J12.3 J12.4 J12.5 J12.1
010523332435 26
8.2 YpaBHEHUS C YACTHBIMH NTPOM3BOIHBIMH IIepBOro nopsnaka. /Cp/ 3 2 JI1.1 J11.2 JI1.3J12.1
J12.2 J12.3 J12.4 J12.5
2.1
315233324 3536
Pazpen 9. Dx3amen
9.1 /Ix3amen/ 3 18 JI1.2J11.3
Pa3nen 10. Unas konTtakTHasi padoTa
10.1 |MunuBupayanbHas KOHCYIbTanus, TeKyuui koHTpons /MKP/ 3 3,3 | JIL.1JI1.2 J11.3J12.2

JI2.3J12.5 J12.1
01 54

6. ®OHJ] OLIEHOYHBIX CPEJCTB

6.1. IlepeueHs BUIAOB OIIeHOYHBIX CPeICTB

I[OMaH.IHHfI KOHTpPOJIbHAA pa60Ta. I/IHI[I/IBI/IZ[yaHBHBIe KOHCYJIbTAallUU I10 UTOraM. I/IHZ[I/IBI/IZ[yaJ'IBHBIC 1 IPYNIIOBBIC KOHCYJIbTAlIUU 110
UTOr'aM KaXXaoro pasacia.

6.2. TunoBble KOHTPOJIbHBIC 3aJaHUA U UHbI€ MaTepPUAJbI 1JI1 TeKy]_[leﬁ aTTeCTalluu

CM. NIPUJIOKECHUEC

6.3. TunoBbie KOHTPOJIbHBIE BONPOCHI U 3a/ITAaHUA NJIH l'IpOMe?KyTO‘[HOﬁ arTrecTauu
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1. Onpenenenus ypaBHEHUs B IONHBIX AU} depeHIranax 1 HHTETPUPYIOIEro MHOKHUTENA. TeopeMa o pelieHnN ypaBHEeHUS B TOJIHBIX
muddepennmanax. Cnencr-pue. Teopema 00 HHTETPUPYIOIIEM MHOKHUTEIIE.

2. OnpeneneHust IMHEHHOTO OTHOPOAHOTO U HEOXHOPOAHOTrO A (epeHIMaIbHOrO ypaBHEHUS IepBoro nopsaka. Teopema o
peLIeHUH JIMHEHHOT0 HEOMHOPOAHOTO AU dEepeHIMaIbHOrO ypaBHEHUS TIEPBOTO MOPs KA.

3. Onpenenenue ypaBHeHus: bepuymmu. Meron pemenus ypasHeHus: beprymninu. Teopema cynecTBOBaHUS U €JMHCTBEHHOCTH
peLIeHUs] OJJHOPOIHOTO YPaBHEHUSI.

4. OnpezeneHne ypaBHEHHUs C pas3eNAOIUMUICSA IEPEMEHHbIMU. Teopema CylecTBOBAHUS U €JMHCTBEHHOCTU PEIICHHs yPaBHCHHUS C
pas3ieNnsaoIMMUCS TePEeMEHHBIMH.

5. OnpeneneHue JTUHEIHO 3aBUCUMBIX/He3aBUCUMBIX QyHkunil. Onpenenurens BpoHckoro. Teopema o NTMHEHHONW 3aBUCUMOCTH
dyHKIHI.

6. OmnpeneneHne JIMHEIHO 3aBUCUMBIX/He3aBUCHMEIX (yHKIWMI. Onpenenurens Bporckoro. Teopema o MuHEHHOH HE3aBHCHMOCTH
GbyHKIHA.

7. OtpeneneHue JIMHEHHOTO OXHOPOJHOTO I ( HEePeHIINATEHOTO YPaBHEHUS N-0i CTENEHN ¢ OCTOSHHBIME KOG UINEHTaMH.
Omnpegnenenue GpyHIaMEHTaIbHOM CHCTEMBI pellleHHH. XapaKTepucTuuecKuii MHOrowieH. Teopema 00 o01ieM peleHuy JIUHEHHOTo
OJHOPOAHOro MU (hepeHIINATbHOIO YPaBHEHHS C IOCTOSIHHBIMU KO3 duUIMeHTaMU B CIydae HPOCTBIX KOPHEIl.

8. OnpeneneHue MMHEHHOro oHOPOAHOro qu¢ hepeHnnanbHOr0 ypaBHEHHS N-0i CTEIEHH ¢ IOCTOSHHBIMU KO (HUIIMeHTaMU.
Ompenernenne GyHIaMEHTaIbHOW CHCTEMBI pelIeHHH. XapaKTepUCTHISCKII MHOTOWIeH. JleMMa o cMemmeHnH ((hOpMyITHPOBKa).
JleMMa 0 KpaTHBIX KOpHSX ((popMynupoBka). Teopema 00 00IIeM penIeHnH! JIMHEHHOT0 OXHOPOTHOTO I GepeHIIATEHOTO
YpaBHEHHS ¢ OCTOSHHBIMH KOG UIHNEHTaAMH B CIIydae KPATHBIX KOPHEH.

9. Jluneitnpie auddepeHranbHble YpaBHeHHs N-ro NOPSIKa C MOCTOSHHBIMU K03 punmentamu. OyHaaMeHTanpHas cucteMa
peleHui 1 ollee perieHre. XapakTepucTHiecKuii MHorowieH. Teopema 06 o0iieM pereHnu JInHeiHoro quddepeHraIbHOro
YpaBHEHHUS N-TO MOPs/KA C TOCTOSIHHBIMU KO3 PHUIUEHTaMH B CIy4ae MPOCTHIX KOPHEH.

10. JIuneiinsle muddepennuanbaple ypaBHEHUs N-TO MOPAAKA ¢ HOCTOSHHBIMU K03ddpunrenTamu. OyHnaMeHTalIbHAsI cUCTEMa
pemeHnii. Xapaxkrepuctudeckuid MHorowieH. @opmyna cMemeHus. Jlemma o kpaTHbIX KOpHAX. OO1iee perieHue JMHEHHOTo
mddepeHnnanbHOro ypaBHeHU N-To IOPsAIKa C MOCTOSHHBIMUA KO3()(HUIIMEHTaMHU B ClIy4ae KPaTHBIX KOPHEH.

11. JIuneiinsle HeogHOPOAHBIE MU (epeHIIaIbHbIC YPaBHEHHS C IOCTOSIHHBIMU Koddduuuentamu. Ksazumuorounenst. Teopema o
BUJIe YACTHOT'O PELICHUS B CIy4ae KBa3UMHOTOUIECHOB.

12. JIuneiinsle cucteMsl AudepeHIHaIbHBIX YPaBHEHHH C TOCTOSHHBIMU KO3 dunuenTaMu. XapakTepuCTHIECKUH MHOTOWICH.
Teopema o BuIE pelICHHs B ClIydae MPOCTBIX KOPHEH.

13. JIuneiinsle cucteMs! 1uddepeHInaIbHbIX YPaBHEHUH C TOCTOSHHBIMU KO3 HUIIMeHTaMU. XapaKTepUCTUYECKUIT MHOTOUJIEH.
Teopema o BuIe pelieHUs B 00LIEeM cliydae.

14. Jluneiinsle cucteMsl AudQepeHINaIbHBIX YPaBHEHHH C IEPEeMEHHBIMU K03] -punueHTamMu. Teopema CymecTBOBaHHUS U
€IMHCTBEHHOCTH pelleHus 3anaun Komm.

15. JIuneitnsle cucteMsl auddepeHnnanbHbIX ypaBHEHUI ¢ IepeMeHHBIMH K0d() -hunnenTamu. OyHIaMeHTaNbHast CHCTEMAa PeIIeHUH.
Onpenenurens Bponckoro.

16. JIunelinpie cucTeMbl qudQPepeHIMAIBHBIX YPaBHEHHH ¢ TepeMe HHbIMU K03(-puriueHTamu. JInHeiHbie qudepeHuaibHbie
ypaBHEHHS N-TO TOpsKa ¢ NepeMeH-HbIMI Koddduunentamu. Gopmyina JlmyBums.

17. JIuneiinbie cucteMbl nuddepeHIInanbHbIX ypaBHEHHH ¢ TepeMeHHbIME K03 -puiineHTamu. Jluneinsie quddepeHpanpabie
ypaBHEHHS N-TO TOpsIIKa ¢ HepeMeH-HbBIMI KodhdHuurueHTaMu. MeTos BapHaIiy MOCTOSHHBIX.

18. JIuneiinble qudpepeHaIbHble ypaBHEHHS N-T0 MOPSIIKa C IIEPEeMEHHBIMU KOG GHLINeHTaMU. DKBUBAJICHTHOCTh YPaBHEHUS U
cuctembl T} pepeHInaNbHbIX YPaBHEHUH ¢ NepeMeHHbIMH KO3 huImeHTamu.

19. Teopema o HekoneOmomemes: peuiennd. Teopema Iltypma.

20. Teopema cpaBuenus. Teopema Kuesepa.

21. Teopema cyIiecTBOBaHuUS pelieHus 3a1aun Koimm 1 0fHOro ypaBHEHHS.

22. TeopeMa 0 eIMHCTBEHHOCTH pelieHus 3ana4uu Ko juis oqHoro ypaBHenus. Hepasenctso I'ponyosa.

23. Jlomansle Diinepa. MeToj mociie10BaTeIbHBIX MPHOIMKECHUI.

24. TeopeMa CyleCTBOBaHHS M €IMHCTBEHHOCTH pelIeHus 3aaaun Ko 11t HopMaibHOM cucteMbl TuddepeHIuanbHbIX YpaBHEHUH.
25. YcroitunBocTs pemenus mno JismyHoBy. JlocTaTouHOE yCclI0OBUE YCTOWYMBOCTH JUIsl IMHEHHOM OHOPOIHONM CHCTEMBI C
MMOCTOSTHHBIMU K03 prurineHTamu.

26. Teopema JlsmmyHoBa 00 ycroitunBocTh. Teopema JIssmyHOBa 006 aCHMITOTHYE-CKOW yCTOHIUBOCTH.

27. YpaBHEHHUS C YaCTHBIMH ITPOM3BOAHBIMU NIEpBOro Nopsiaka. Teopema 06 o011eM peleHnH JIMHEHHOT0 ypaBHEHH .

6.4. Kputepun oneHnBaHUsI

DopMBI KOHTPOJISA:

- TeKyIHHﬁ KOHTPOJIb OCYHICCTBIIACTCSA ITYTEM PETYJISIPHOIO PCUICHUA 3a1a4 Ha MMPAKTUYCCKUX 3aHATUAX U O6Cy)KL[CHI/I$I JOMAIIHUX
3aJITaHUH;

- IPOMEKYTOYHBII KOHTPOJIb OCYLIECTBIsIETCA B (JOpME MIPOBEPOUHBIX KOH-TPOJIbHBIX PaboT;

- UTOTOBBIH KOHTPOJIb OCYLIECTBILIETCS B (OPME MHUCbMEHHOI'0 3K3aMEHA B KOHIIE KaXO0Tr0 CEMECTpA.
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Ha6pannast cymma 6amtoB (% BBIIONHEHHBIX 3amanuii) (Max— 100):

-HeynoenerBoputensHo Menee 40

-YnosnerBoputensHo 40-60

-Xopomro 61-79

-Otimyno 80-100

W TOroBblIif 3K3aMEH: MPOBOJAMTCS B MPUCYTCTBUU MPEIIOAABATEIIS U MPE/IIoIaract

peleHre 3a1a4 U pa3BEPHYTHIH, MOJTHBIA OTBET HAa TEOPETUUECKUE BOMPOCHL. BOMPOCHI coCcTaBIsAIOTCS ¢ Y46TOM MaTepuala,
MPOMICHHOTO KaK Ha JICKIIMOHHBIX 3aHATHSX, TAK U HA MPAaKTHYSCKUX 3aHATHUAX. BpeMsi, 0TBOMMOE Ha BBITOJIHEHUE UTOTOBOM
pa6oTsl, 120 MUHYT.

HToroBasi olieHKa BBICTABISCTCS 10 OasuIbHON cucteMe. CyMMupyrotes (¢ BecaMu) Oauibl, MOy YSHHbIC 32 KOHTPOIbHbIE paboTsl (10
MaKCHMYM 3a Ka)kKIyI0 KOHTPOJIbHYIO paboTy), 6ayuibl, morydeHHbIe Ha dKk3aMeHe (50 makcnmym). Beca MoryT ObITE onpeieseHbI
CIIEYIOIIUM 00pa30M: Tl KOHTPOJIBHBIX paboT Bec cocTapiset 0,4, s sx3amena Bec — 0,5.

IMTomy4yeHHBIE CTyIEHTaMHU OauIBl CyMMHPYIOTCS ¥ IiepeBoasiTcs B 10-0anpHy0 MIKally, HTOrOBas OIL[EHKA BBICTaBIsAeTCS 10 10
-0anbHOM 1IKaJe, UCXO/I U3 NOJTY4YEHHOH CyMMBI O0aJIoB:

Ot 0 10 3 6aJIOB — «HEYIOBIETBOPUTEIHLHO»

Ot 4 510 5 6aJI0B — «YAOBJIETBOPUTEIBLHOY

OT 6 10 7 6aJIOB — «XOPOMIO»

Ot 8 o 10 6ayioB — «OTIAMYHO.

7. YAEBHO-METOANYECKOE U UH®OPMAIIMOHHOE OBECIIEYHEHHUE JUCIUIIJIMHBI (MOAY JIsI)

7.1. Pexomenayemas qurepaTypa

7.1.1. OcHoBHas 1UTEpaTypa

ABTOpBI, COCTAaBUTENH 3arnaBue WznatenscTBo, rog| Pecypc
JI1.1 |®wmmmnmos A. ©. COopHuK 3a1a4 1Mo muddepeHnnatbHbIM YpaBHEHUSIM WxeBck :
Perynspuas u
Xa0TH4ecKast
nuHamuka, 2000
JI1.2 |demunosuu b. I1., Juddepennpansabie ypaBHEHUS Cankrt- IletepOypr 9BC
Moguenos B. TI. (https://e.lanbook.com/book/195426) : Jlans, 2022
JI1.3 |bubuxos 1O. H. Kypc 00bIKHOBEHHBIX HU(depeHINaNIbHBIX YPaBHEHUH Cankr- [TetepOypr 3BC
(https://e.lanbook.com/book/210617) : JTans, 2022

7.1.2. lono/iHNTeIbHAS JIHTEpPaTypa

ABTOpBI, COCTaBUTENN 3armnaBue W3znarenscTBo, ron| Pecypc
JI2.1 |Kamke O. CripaBOYHHK 110 OOBIKHOBEHHBIM AH(dhepeHaIbHbIM ypaBHeHHsIM: |Mocksa : Hayka, 9BC
CIIPABOYHUK 1971
(https://biblioclub.ru/index.php?page=book&id=454586)
JI2.2 |®ununmos A. ©. Beeznenue B Teoputo auddepeHuanbHbIX ypaBHeHU ! : ydeOHuk it (MockBa: [JIenann,
BY30B 2015]
JI2.3 |Apuonben B. U. OO6bikHOBeHHBIC AU QepeHIanbHbIe ypaBHeHHs : yueOHoe mocobue |Mocksa : Hayka,
VIS By30B 1984
JI2.4 |Iloutpsirun JI. C. OObIKHOBeHHBIE AU hepeHIuanbHbIe ypaBHEHNS : yueOHUK 1711 By30B |Mocksa : Hayka,
1970

7.1.3. MeToanueckue pa3padoTkn

ABTOpBI, COCTaBUTENU 3arnaBue W3znatensctBo, rox| Pecypc
JI3.1 |9nbcrombn Juddepennyansable ypaBHEHUs : y9eOHUK 11 YHUBEPCUTETOB Mockaa :
KomKmnura, 2006
JI3.2 |Tuxonos A. H., Juddepennuansable ypaBHEHUs: y4eOHUK I CTyJCHTOB BY30B Mocksa: Hayxka,
Bacuneesa A. B., 1985

CaemnukoB A. T

7.2. Illepeyens pecypcoB HHGOPMATHOHHO-TEJIEKOMMYHHKANMOHHOI ceTn "UnHTepHeT"
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31 |eLIBRARY.RU [DnaexTponHbIit pecypce] : anekTponHas 6ubaunoreka / Hayd. snekTpoH. 6-ka. — Mocksa, 1999 — . — URL:
http://elibrary.ru/defaultx.asp (mata o6pamenus: 27.08.2018). — 3. pyc., anr.

32 |Math-Net.Ru [DnekTponHsIif pecypc] : o6miepoccuiickuii MaTeMaTHYeCKU# mopTai / MaTe-MaTHYeCKUi HH-T UM. B. A.
CrexinoBa PAH. — Mockaa, [0. r.]. - URL: http://www.mathnet.ru/,cBo6oaubii (1aTa oopamenus: 27.08.2018).

33 |Moodle [DnexTpoHHBIH pecypc]: cucTeMa yrpaBieHus 00yuenneM : [0asa nanubix | / Yens6. roc. yH-T. — YensOuuck, [0.1.]. —
Hoctym u3 cetnt Yenl'Y wim, mocie perucTpaiuy U3 CeTH YH-Ta, U3 TI000H TOYKH, uMetomel qoctym B nHTepHeT. — URL:
http://moodle.uio.csu.ru/login/index.php (mata o6pamenns: 27.08.2018).

D4 |Znanium.com [DreKTpoHHBIH pecype] : daeKTpoHHO-6nbmroTeuHas cucrtema (IBC) / Hayd-Ho- n3maTenbCkuit eHTp
NHOPA-M. — Mocksa, 2002 — . — URL: http://znanium.com/(mata o6pamienus: 27.08.2018).

35 |Jlanb [DneKkTpoHHBIN pecypc] : anekTpoHHO-Ooubmrnoreunas cucrema (OBC) / U3natenbctBo Jlans. — Cankr- [TetepOypr, 2010 —
. — JlocTym K MOJIHBIM TEKCTaM ¢ JTI000r0 KOMIThbIoTepa, mocite peructparmu u3 ceti Yenl'Y. — URL: http://e.lanbook.com/
(maTa obparmmenus: 27.08.2018).

D6 |YHuBepcuterckas OuOIMOTEKa OHJAMH [DNeKTPOHHBIH pecypc] : aneKTpoHHOo-Onbanoreynas cucrema (36C) / 000
Hupextvenuallabnummar. — Mocksa, 2001 — . — Jloc-Tym K MOJHBIM TEKCTaM € JI000T0 KOMITbIOTEpa, MOCIe PETUCTPAILIUU U3
cetu Yenl'Y — URL: http://biblioclub.ru/ (mara o6pamenns: 27.08.2018).

7.3 IlepeyeHb MH(POPMALMOHHBIX TEXHOJIOT Wil

7.3.1 IlporpammHoe obecnieuenune

LMS Moodle

Adobe Connect Acrobat

Adobe Reader

7.3.2 IlpodeccoHaNbHBIE §a3bI JAHHBIX H HHGOPMAIMOHHO-CIIPABOYHbIE CHCTEMBbI

1. DnexTpoHHBIH KaTanor HaydHo# onbmroteku Yenl'Y [DnekTpoHHEIHA pecypce] : 6a3a naHHbIX / Yensd. roc. yH-T. — UenssOuHck, 1992

2. eLIBRARY.RU : Hayunas aiekTpoHHas Oubnuoreka : caifiT. — Mocksa, 2000 — . — URL: https://elibrary.ru . — Pexxum moctyna: mis
3aperucTpup. nojib3oBaTesied. — TEeKCT : AIEeKTPOHHbIi.

3. Mathematical Reviews (MR) : pedepatuBHas 6a3a manubix / American Mathematical Society. — URL:
http://www.ams.org/mathscinet/ — 5I3. pyc., auri. — Pexum noctymna: ajst 3apeructpup. moib3osateneit Yenl'Y. — Teker :
3JICKTPOHHBIN.

8. MATEPUAJIbHO-TEXHUYECKOE OBECIIEYEHWUE JUCHUTIIIMHBI (MOAY JIS)

I[J'ISI peajm3ali JUCHUIIIIMHBI UCIIOJIB3YHOTCA y'-Ie6HI)I€ AYJAUTOPpUM U1 IPOBEACHUA 3aHSATHH JIEKIIMOHHOTO TUIIa, 3aHATHH
CEMHUHAPCKOTO THUIIA, TPYNIOBBIX U NHANBUAYAJIbHBIX KOHCYHLTaHHﬁ, TECKYIIETO KOHTPOJIA U HpOMe)KyTO‘-IHOﬁ aTTECTalluH, a TaKXKE
MOMEIEHUS JISI CAMOCTOSATEIbHOMN pa6OTLI.

V4eOHbIe ayAUTOPHH YKOMILIEKTOBAaHBI CIICIIMAIN3UPOBAHHON MeOeIbIo U TEXHUIECKUMHU CpecTBaMH 00y YeHUs (MyJIbTUMEUIHOE
YCTPOICTBO, IPOSKTOP, HOYTOYK WJIM CTALIMOHAPHBIA KOMIBIOTED).

TTomerieHus 111 CAMOCTOATENILHOW Pa0OTHl 00YYaIOLIMXCS OCHAIIECHBI KOMIIBIOTEPHOH TEXHUKOW C TIOAKIIOUCHHEM K CETH
"NutepHeT" U 00ecneueHreM JI0CTyIa B AJIEKTPOHHY 0 HH(OPMALIMOHHO-00pa30BaTeIbHY 0 Cpeay YHHBEPCUTETA.

9. METOJUYECKUE YKA3AHUS JJI51 OBYYAIOLIMXCS IO OCBOEHHIO JUCHUILIMHBI (MOAY.JIS)

HM3yueHne xaxaoi TeMbI ClIeyeT HaYWHATh C IPOpabOTKH COOTBETCTBYIOIMIETO TEOPETHIECKOTO MaTepHana B y9eOHHKaX —MITH
HCIIONI30BATh COOCTBEHHBIN KOHCIIEKT JTEKIHil JTaHHO!N MUCIUILTHHEL IS yCBOGHHS TEOPETHUECKOrO MaTeprala Takxke HyXKHO
pa3obpaTh TpeAIaraeMsie B IEKIIHOHHOM Kypce MpHMephl. TobKO 3aTeM CllefyeT 3aKpenuTh pa3o0paHHbIA MaTepral H3ydaeMoi
TEMBbI CAMOCTOSTCIIBHBIM PEUICHUEM IIPEAIara€MbIX JOMAIITHUX 3aﬂaHHﬁ.

CaMocTosTensHas paboTa HaJl 3a1a49aMH Kypca MOXKeT, KpoMe OCHOBHOTO HCTOYHHUKA, IIPOBOIUTCS O 3a1adHuKaM . He ctont
npeHeOperaTh U CIIPaBOYHOM JINTepPaTypoil . YCIeNTHOe HaMCaHue MTPOMEKYTOYHBIX KOHTPOIBHBIX Pa00T BO3MOXKHO TOJBKO IIPU
BHUMATEIbHOM, BCECTOPOHHEM H Ka4eCTBCHHOM M3YUCHUH TeM MPAKTHYCCKHUX 3aHATHH, MPEAIICCTBYIOINX JAHHON paboTe n
OOBSIBIICHHBIX IIPETIOIaBATEIICM.

Heob6xomMo TImaTersHO H JOOPOCOBECTHO N3YIHUTh OCHOBHYTO M IOMONHHUTEIbHY IO TUTEPATy Py, UCTIONB30BATh IEKTPOHHBIE
pecypchl. AKTUBHAsI U 100pPOCOBECTHAS, CHCTEMaTHYECKasi paboTa B TCUCHUE CEMECTpPa, NPOSBICHUE HHUIIMATHBEI Ha JICKIIHOHHBIX
HPAaKTHYCCKHUX 3aHATHUSX, TIOCTOSHHOE BBITOTHEHUE JOMAITHHUX, KOHTPOJIBHEIX H CAMOCTOSTENBHBIX PAOOT SBISIOTCS HEOOX OXHMBIM
YCJIOBHEM JOCTATOYHOTO OBJIAJCHHS MAaTePHAIOM y4eOHOM JUCIUILIHHBI U YCHEIIHOTO POXO0XK ICHHUS HTOrOBOM aTTeCTALIMH MO
JMCLUILIIHE.
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B cinydae npumeHeHUs pu 00y4eHUN TUCIUILIMHEI 3JIEKTPOHHOTO 00Y4CHHUS, TUCTAHIIMOHHBIX 00pPa30BaTEIbHBIX TEXHOIOTUH
of1eHre 00y4aronMxcs U NPeroiaBaTelis OCYIIECTBISETCS B PEKUME peallbHOr0 BpeMeHH (OHJIaiH-JIeKuy (BeOUHApPHI), YaThl,
BHUJIEO-KOH(EPEHIIMK U JIP.) WIH OTIOXKEHHOTO BpeMeHH (cHcTeMa IucTaHImonHoro ooyyenus Moodle, MSOffice365, ¢popymsi,
3JIEKTPOHHAS 10YTa U 1p.).

ITpu 00y4eHNH JHI] ¢ OTPaHUYCHHBIMH BO3MOXXHOCTSIMU 310POBBsI JIIEKTPOHHOE 00yUEeHHUE, TUCTAaHIIMOHHEIE 00pa30BaTeIbHbIC
TEXHOJIOT MY IIPETyCMaTPUBAIOT BOZMOXKHOCTh pHeMa-Tiepeadn MHPOPMALUH B TOCTYIHBIX U1 HUX (OpMax.

Peanuzanus IUCIUIUIMHEI ¢ IPUMEHEHUEM 3JIEKTPOHHOTO 00y4YeHHs, TUCTAaHIIMOHHBIX 00pa30BaTeNbHBIX TeXHONOTHH (Janee — 30,
JOT) ocymectBnsiercss Ha ocHOBaHUM «I1oJI0XKeHUS O peann3alii OCHOBHBIX M JOIOJIHUTENBHBIX 00pa30BaTeIbHbIX IPOrPaMM ¢
MPUMEHEHHEM 3JIEKTPOHHOT0 OOY4YEHUs U AUCTAHIMOHHBIX 00pa30BaTEIbHbIX TEXHOJIOTHH B (helepaibHOM IOCy1apCTBEHHOM
010/UKETHOM 00pa30BaTeIbHOM YUPEKACHUH BhIclIero o0pazoBaHus «HensOMHCKUI rocy1apCTBEHHbIH YHUBEpCUTETY, «[lonokeHus
0 TOpsZIKE 3a4eTa 00YJAIOMNMHUCS 110 OCHOBHBIM IIPO(eCCHOHATIBHEIM 00pa30BaTeIbHBIM IPOrPaMMaM BEICIETO 00pa30BaHUS B
OI'BOY BO «Uenl'V» pe3ynbTaTOB OCBOCHHUS B OPraHU3ALNAX, OCYIIECTBISTIONINX 00pa30BaTeNbHYIO A TENbHOCTD, yIeOHBIX
MPeJMETOB, KypCcOB, TUCLIHUILIHH (MOIYJIEi), MPaKTHK, JOMOIHUTEIbHBIX 00pa30BaTEIbHBIX IPOrPaMM» IOCPEICTBOM NIEKTPOHHOM
uHdopmannoHHo-o0paszoBaTensHOil cpensl PIBOY BO «Henl'¥Y». B uckimountenbHbIX citydasx (popc-mMaxop U T.11.) IpU
peanuzanuy odpasoBaTenbHOl nearenbHocTy ¢ npumeHeHueM D0, JJOT MoryT IpUMEHSITh KOMIIOHEHTHI, He BXOJAIIUE B IIepeUeHb
3IEKTPOHHOH HH(OPMaNMOHHO- 00Pa30BaTENLHOMN CpebL.

10. CIIEHIUAJIBHBIE YCJIOBUSA OCBOEHUSA JUCHUIIJIMHBI OBYYAIOIIIMMUCS C UHBAJIMTHOCTBIO 1
OI'PAHUYEHHBIMHA BO3SMOXHOCTAMMU 310POBbSA

OcBoeHMEe AUCIMIUIMHBI HHBAUAAMH U JIMIIAMH C O'PaHMYCHHBIMH BO3MOXKHOCTSIMH 3JJOPOBbSI OCYLIECTBIISICTCS C HCIOJIb30BAHUEM
CHCIHAIBHBIX TEXHHYECKUX CPEJICTB M HHPOPMAIHOHHBIX TEXHOJOTHH, MPEAOCTABISIEMbIX PecypCHBIM y4eOHO-METOJUYECKUM
[EHTPOM IO OOYYCHHIO WHBAIUIOB M JIMI[ C OIPAHMYCHHBIMH BO3MOXXHOCTAMH 310poBbs Uenl'Y mo 3ampocy oOydaromierocs
(MOOWIIbHBIE CHEHUANbHBIC TEXHHUYCCKHUE CPEACTBA JJIsl JIUI ¢ HAPYIICHUSMH 3pCHHS W C HAPYIICHHEM CIliyXa, aCCHCTHUBHBIC
UH(OpPMALIMOHHBIC TEXHOJIOTHH).

IMpu HeoOXomuMOCTH Uit OOYYAIOMIMXCS C HApPYUICHUSMU 3pEHHS Ha pa0OYMX MECTax Uil MPOBEICHUS TNPAKTUYCCKUX WU
na0opaTOPHBIX 3aHATHI yCTaHABIMBAETCS CIEHHAIBLHOE MPOrpaMMHOE obecriedeHue (MporpaMma pevyeBOl HaBHUTAlMH, PEYCBbHIC
CUHTE3aTOPbI, SKPAHHBIC JTYIIbI).

B y4eGHble ayauropun 0OeCIieUHMBAETCS OCCIPENATCTBEHHBIN AOCTYI i O0YYAOIIUXCS C WHBAJIHIHOCTHIO M C OTPAHHYCHHBIMU
BO3MOXKHOCTSIMH 3I0pOBbsl. B KakI0# ayauTopuu, rjie 00ydyaroTcsi HHBAIM/IBI U JIHIA C OTPAHUYCHHBIMH BO3MOXHOCTSIMHU 3I0POBBS,
MpeyCMaTPUBACTCS COOTBETCTBYIOIIEE KOJTMYESCTBO MECT JUIs 00YUAIOIIUXCS C YUCTOM HAPYIICHUN MX 3I0POBbS.

Jis OCBOCHHMS TUCHIMIUTHHBI HHBAJIMIAM | JIUI[AM C OTPaHHYCHHBIMHA BO3MOKHOCTSMH 3/I0POBb S MPEIOCTABISCTC I IOCTYI K TICYaTHBIM
HCTOYHHKAM, UMCIOLIUMCS B HayuHO# OubOnmuoreke YenlV, ¢ MOMOLIbIO CHEHHANBHBIX TEXHHYCCKHX CPEACTB; MOCTYI C TTOMOIIbIO
CIIEIUAIBHBIX TEXHUYECKUX U MPOTPAMMHBIX CPEJCTB K 3JCKTPOHHBIM HCTOYHHKAM, IMPEICTABICHHBIM B (OpPME IIEKTPOHHOTO
JIOKyMeHTa B oHe Hay4HOU Oubmuorexu Yenl'Y uim 31eKTpOHHO-OMOINOTEYHBIX CUCTEMAX.

Y4eOHO-MEeTOANYECKUE MaTepUalIbl Ul 00ydYalOMMUXCs U3 YKMCIa MHBAJIHMIOB U JIMI[ C OTPAHMYCHHBIMUA BO3MOXXHOCTSMH 370POBbBS
NPEZIOCTABNISAIOTCSA B (JOpMax, aIaliTUPOBAHHBIX K OTPAaHMYCHHUSIM UX 37I0POBbSI 1 OCOOCHHOCTSM BOCTIPHSITHS HH()OpMAIIHH.

JIJ1s MHBAJIMIOB U JIKII C OTPAaHMYCHHBIMH BO3MOYKHOCTSIMH 37I0POBbsI OCBOCHUE AUCIIMITIIMHBI MOKET OBITh YaCTHYHO WITH TOJTHOCTHIO
OCYILIECTBJICHO C UCIIOJIb30BAHHEM JIMCTAHIUOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHIA.

IIpu mnpoBeaeHUH TNPOMEXYTOYHON aTTECTALMM MO JUCLUUIIMHE OOYyYarolMMCs C WHBAIMIHOCTBIO M C OTPaHUYCHHBIMH
BO3MOXKHOCTSIMH 37I0POBbsl 00ECIEUMBAETCSI MO MX 3asBICHUIO MPEJAOCTAaBICHUE B JOCTYNHOH (OpME B 3aBHCHMOCTH OT HX
WHIUBHIyaJbHBIX OCOOCHHOCTEH HMHCTPYKIMHA O MOPSAKE IPOBEACHHUS MPOMEKYTOUHOH aTTecTal[H, OLEHOYHBIX CPEJICTB M
BO3MOXKHOCTH OTBETOB Ha 3ajaHus (IMChbMEHHO Ha Oymare, HabOp OTBETOB Ha KOMIIbIOTEpE, MUCbMEHHO IpupToM bpaiis, ¢
MCTIOJIb30BAHUEM YCIIYT aCCUCTEHTA, YCTHO).

ITpu npoBeseHNH TPOLEAYPHI OLCHUBAHHUS PE3yJbTaTOB 00YyUYCHUS] MHBAJIUJIOB M JIUI] C OTPAaHMYEHHBIMH BO3MOKH OCTSIMH 370POBbSI
npeayCMaTPUBAETCS UCIOIb30BaHKe TpenocTaBieHHbIX Yenl Y unm coOCTBEHHBIX TEXHUUECKUX CPENICTB, HEOOXOIUMBIX UM B CBS3U C
WX WHAUBUAYaJbHBIMH 0COOCHHOCTSIMHU. [IpM HEOOXOQMMOCTH MHBAJIMIAM U JIMLAM C OIPAaHMYCHHBIMH BO3MOXKHOCTSIMH 3/I0POBbS
MPE0CTABNISACTCS IOMOJHUTEILHOE BpeMsl [Tl TIOATOTOBKH OTBETA HA 3aJlaHMs, MPOIeIypa OLICHUBAHUS PE3yIbTaTOB OOYUYCHHUS MO
JTUCLHUILTHHE MOXKET MPOBOIUTHCS B HECKOJBKO 3TAIOB.

© OI'bOY BO «Henl'V»




1.1. TunoBble KOHTPOJIbHBIE 32JAHUS WJIN HHbIE MATEPHAJIbI

[Ipumeps! 3amay ans npomMexyTouyHoro KoHTposs (KonTposbHbie paboThI
Ne 1-3)

KoaTpoasaaa palora Ne 1 HoaTpoaknaa palora Ne 1
r Bapuarim 1 Hapuayan §
1_1;':%_;: pil)=1. Loy =g+ v 417, pll)=1
2 —
g o BE2 2 2 3yt =tz +0)
v (Tﬂr—l)' 3 oo +yiztgr +1) = secx
3+ =1 pi-1)=0 4y —zy=—gfe=.
4 oy +y=lnz+l 5. yooszdr + sinzdy = cos2rdr, y(g) =1
B (=% - 3y')dr + Deydy =0 6.y =(Iz—y+2?—1
6 oo’ — VP + 1= (z+ 1D + 1)
KoaTpoasaaa paliors Ne 1 HKoaTpoaknaa palora Ne 1
Bapuaxim 2 Bapuatmm §
L ay =yeosin 2, pi1)=1. L 2y = yiz + y).
= 2. (1 — 2y)de + 2y — x)dy = 0.
2+ 2%
T xyd 3 yrnr4+y=2Inr
4

3 ¢+ yeosz =sin2z. (- -y =x®, 0)=0,5
4

Zrpy = 32—t + 3%, pll) =0 y_t.r+12_r—ll
Trx—11 p412°

Gy —ytgr+ yeoosz =0

p(12) = —11.

B
&

. dr 4+ (¥ — )dy = 0.

¥ =/ 10+ 2+ g — 100,

=

KoaTpoatHaaa pabora Ne 1 HKoaTpoanHaa pabora Ne 1
Bapuasim 5 Hapiasan T
1.f=%. Loy = yE @4y, (1) =0
2 (y+ JFdr = rdy, p(1)=0. 2 dyesL — el
-
3Ty 4 dy=a—=. kS s”%:m-s, a{—-1)=1.
4 — 22 g = Ay,
i vI=4 4. — =1
r ¥ _
5 Zdr+ (7 + Inz)dy =0, 5. (sinz + ev)dr + coszdy — 0.
6 yidr+ (ry — dy =10, y(%):g_ 6.y =sin’(y —z).
Koarponuaas pafora Ne 1 HosTpoanaasa palora Ne 1
Bapumim § Hapuaramn &
L zy = y+zeos? 2. 1 y—2y =2z + ).
: —y 1= _{z+y+y?
2 2y =y e, wi-1)=1 2.y‘_[i—d+m).
A+l +p==r .
5 — -
4 e 4 sidy — dr. 3. sintds = (atsin z + 3 ).
5% p'rinz+ %y = /Toyr. 4 3y +yrt==+1, pl)=-1.
K v _ —
G ¥ = tgd[2r +y) — 2, U{?—;}=% 5 (14 3r°sing)dr — zetppdy = 00

6oy —dy—- =0




KoaTponeaas pafiora N: 2
Bapusm 1

. Tl TP TE THEEREE O EOTHOE g e paE I AR

FPABHEHHS © NOCTOHHHEIME woadkbipenTamy  |(BoE-
MOGEHD GOABE HHENODD [OPSETHA), HMEIDSee JEHHLS
HACTHLIE DRIICHHS: ) = TS, [y = TE—T

Pommme. MTHEeAH0S HEMTHOPNIHGE YPAEHEHRES © HEOIH-
POIHOCTEID B EHE KEEIHMHAONOUISHA:

Vst =T pe

Pampms. mnefiaoe B HOPOAHGE ¥ PERAEHNE, WCI0E-
AFH METOH, EAPHAIHE NOCTOSHENAZ

T+ iy +dy=eFIne

4 Pomem. AHEEAHYE OAR0POIHYE CHCTEMY T = A T
o 1 0
A=1-1 4 0], Mga=2
-2 1 2
= 21
5. HafTH 3CnoHeHTy OT MAaTpamir 4 = 1 al
KoaTponeaas pafiora N: 2
Baopugxm 2
L. TlocTpeuATE JIHiEREE O ROPyTHOE g A FOe
FPABHEHHE © NOCTOHHHEIME HoHIHeHTRMHE  {BE-
MOGEHD GOABE HHENODD [OPSETHA), HMEIDSee JEHHLS
HACTHLIE peaneana: y = e ooslr, g = & 5in 2r.
2. Pemems TaHefH0E BEIHOPOIHOE YPARRSHRE ¢ HeOTm-
POTHOCTED B BRI KBEIHMHOOUITEHE
¥+ 2y — 3y’ = (Br + G
3. Pomeme. manefiH0e BeqTHODOARME ¥PAEHEHNS, WO
IF S METOJ, BRDHAITHHA TDCTOSTHEGA:
1
iy = .
Vit gr
4. PormeTs AHHERHYES OFHOPOIHY Y CHOTEMY & = A 7

[

3 6 —18
A=|11 -5, Apg:=-1

1 2 -6

HafTh 3KcnoHeETy OT MATpHIE A = (_31 :)

&%

HKonrponsnas pabora Ne 2
Bapuawm 3

. IMocTpowTs, AnseRB0e oIEOPOIR0E quddcepesmpaLioe

FPARHSHRE ¢ IOCTOSHHEIMH Eostwhmmpesrrrasm  (Boo-
MOGEHT GO00e HAZHODD [OPSIER), WMEIee TAHHLE
ERCTHENS DEIIISHNS §j; = T28%,  gjg = T,

. PoineTh AMHERHGE HEOMHOPOAHOE ¥ RARHEHRE © HEQTHO-

POAHOCTEREY B BHAR KEAZHMEHHOSIIEEAT

'Y — Bly = 2a—I=

. Pomwrh anHeRHGE HAOAHODOIHOE ¥ DRRHGHHE, HCIIOE-

Y8 METH] BAPHBIHE [I0CTOHHEON:

V- =

=

Wa1—zT

. Poinwre JraeefEy s IEODOIHY D cRcTemy &= 4 1

o 6 -2
A=|18 132 3}, Jga=-3
18 -9 -6

1 4
. HafTH 3HCIIOHEHTY OT MET[HIE _.4=(1 _2).

&%

HKonrponsnas pabora Ne 2
Bapuawm 4

. IMocTpowTs, AnseRB0e oIEOPOIR0E quddcepesmpaLioe
FPARHSHEE ¢ IOCTOSHHLIMH Eostchanpesrrrasn  [(Boo-
MOGEHT GO00e HAZHODD [OPSIER), WMEIee TAHHLE
MACTHLIE DEMSHRS: I = T cosdT, pa = 1.

. PoineTh AMHERHGE HEOMHOPOAHOE ¥ RARHEHRE © HEQTHO-
POAHOCTEREY B BHAR KEAZHMEHHOSIIEEAT

¥’ — 5y + Gy = 13sin 3.

. Poamsrn AnneREoe Heqgaopoiiios ¥ PRREEEIE, MCIik-
I¥H METO BREPHAINN IOCTOSHEOR:

=

1+ e2="

¥ -3y 3y =

. Poinwre JraeefEy s IEODOIHY B cacTemy &= A4 1
i1 6 —15
A=|1 2 -5, Maz=1
1 2 -4

. HafTH 3HCIIOHEHTY OT MET[HIE _.4=(_41 ?)



Koutposannas padora Ne3
Bapuanm 1

1. I[J'ISI 3agadn Komu YKa3aTtb KaKOfI—HH6y,I[B OTpPC30K, HAa KOTOPOM CYHICCTBYCT PCHICHUC C NAaHHBIMH
Ha4YaJIbHBIMU YCJIOBUSAMU

i= L x(0)=1
2. Pemmts ypaBHEHUE:

3. Jlus 3amadu

) £
i = svlnx + xt, x(0) = 1_F
2
HalTH NPOU3BOIHYIO
dx(t. E‘]l
de =
4. HaiiTu Bce NOJ0KEHUS PAaBHOBECHS, UCCIEIOBATh UX Ha YCTOMYUBOCTH

F=4x%-2x

5=

Koutpoannasi padora Ne3
Bapuanm 2

1. Jns 3agaun Komm ykazaTh Kakoi-HHOYIb OTpPE30K, Ha KOTOPOM CYIIECTBYET pEIICHHE C JaHHBIMU
Ha4aJIbHBIMU YCIOBHAMHU
t3 1
i=— x(0) =—
x3’ 6
2. Pemmuts ypaBHEHUE:
j.ujr_l_j:(x_jr]—x =0
3. Jlus 3amadu

Ed
i=:c¥Inxr+ oEx(0)=1-

N 3

HalTH IPOU3BOIHYIO

dx(t, E}l
de =0

Haiitu Bce nono)keHus: paBHOBECHSI, UCCIIEOBATh UX HA YCTOMYMBOCTh

I=-e+1

>

KonTpoabnas padora Ne3
Bapuanm 3

1. Hnsa 3agaun Komm yka3aTh KakoW-HHOYOb OTPE30K, HA KOTOPOM CYIIECTBYET pEIIeHHWE C JaHHBIMHU
HaYallbHBIMH yCIIOBUSIMH
2. Pemmrts ypasuenne: ¥4~ ¥V =1
3. Jlus 3amadu
i =&+ 2x%, W) =1+4+¢
HalTH MIPOU3BOIHYIO
dx(t, £)
de L:D
4. HaiiTi Bce TIOJIOKEHUS PAaBHOBECHS, UCCIICIOBATh UX HA yCTOWIHUBOCTH
Y¥=cosx—sinx




Koutposannas padora Ne3
Bapuanm 4

1. I[J'ISI 3agadn Komu YKa3aTb KaKOfI-HH6y,Z[B OTpPC30K, HAa KOTOPOM CYHICCTBYCT PCHICHUC C NAaHHBIMH

HadYaJIbHBIMU yCJ'IOBI/I}IMI/I
B 1
i=—, x(0) = 7

2. Pemmts ypaBHEHUE:
j.' =(x+ 1]}': + 5.1:
3. Jlus 3amadu

:::=§+zx=r, @) =1-=

HalTH MPOU3BOAHYIO

dx(t. E}l
de =0
4. HaiiTi Bce TIOJIOKEHUS PAaBHOBECHS, UCCIICIOBATh UX HA yCTOWIHUBOCTH
T=-e"4e"

KonTpoabnas padora Ne3
Bapuanm 5
1. Jns 3agaun Komm yka3aTh Kakoi-HMOYIb OTPE30K, Ha KOTOPOM CYILECTBYET pEIICHHE C JaHHbIMU

HavYaJIbHbIMH YCJIOBUAMHA

. t 1

2. Pemmts ypaBHEHUE:

55+ 7% = x(F + x)
3. Jlns 3amauu

- 5 [Qg5

. 5 = 3 =

F=cs¥lnfx + x V3, x(0)=1- -JE

HalTH NPOU3BOIHYIO

dx(t, E}l

de =0

4. HaiiTi Bce TIOJIOKEHUS PAaBHOBECHS, UCCIICIOBATh UX HA YCTOWIHUBOCTH
I=-cosx

KonTpoabnas padora Ne3
Bapuanm 6

1. Hnsa 3agaun Komm ykas3aTh KakoW-HHOYOb OTPE30K, HA KOTOPOM CYIIECTBYET pEIIeHHWE C JaHHBIMHU

HavYaJIbHbIMHA YCJIOBUAMHA
tﬁ-

2. Pemmth ypaBHECHUHE:
xfE=1+7
3. Jlus 3amadun
i=ex+ 2x%t, x(0)=1+ &%
HalTH NPOU3BOIHYIO
dx(t, £)
de L:
4. HaiiTh Bce TONOXKCHHS  pABHOBECHS, HCCICIOBaTh HX HA  ycToifumBoCTh: = —3° +1



3anmaun K 3K3aMeHny 1o Kypey «AuddepeHnnanpubie ypaBHEHUS», 3 CEMECTP

buner 1.
y x
'|.‘:|' = — = —
. - x ¥
2(y + 2)3
V=
2. 7 +y-—1)F
3. v +v=Ilnx+1
yi-2y +y= e
iF=—-3x+vy
=4y +—
'L:" —_—— x 'LT —
5. ¢ T tet
buner 2.
: v
XY =}’C051u;
2.
3. v +vcosx =sin2x
4. v +4y + 4y =e*Inx
iF=2x—v
5 |7y =2y—x—5efsint
buner 3.
. 2 — 4y —6x
'LJ' = —_—
1. ~ x—y-—2
2. W+yxP)dx=xdy
3. xy +2y=e™
4. ¥y +2y" -3y =(8x + 6)e”
%=y +tanft—1
5 | #¥=-x+tant
buner 4.
. Xy =yx3-yI+y,y(1)=0
2.
tds 2t 3
= S —_
dt
4. v'-5y + 6v=13sin3x
=2y —x
o3L
=4y —3x+——
5.\ - g3+ 1
buner 5.
: .V
1 Xy =v+x cos‘;



(2x + 1)y +y=x
3x

yi-3y +2v=——
B v +2) 1 + e3x

i=2x—-y—z
j:r:x_}:r

E=3x—v-—-2z

}.' _ x}:" — z(x + }'}']

‘._(_‘X.'-I-_].-‘+2)=
U4+ 2x

s
sintds = (étsin‘i + S)dt

vV — 81y =273
iF=3x-—2y
= 2x — v+ 15e"Wt
_.x:}:rl — }r(x _l_}:r]

(1-x%y)dx +x3(yv —x)dv =0

yxlnx+v=2Inx

}:r'rl —I— *}:r = —
Elm* X

=y
V= —4x + 4y

f=—-2x+y+2z

v +v=Ilnx+1

x}:rl = }:r + _j-:= + }J’=’}T(1} = ‘_|_

Ix =}r=}:rl = }:rz(x _|_}:rz}
y'+2y -3y =x%e”

k=x—-2y+ 2z
T=x + 4y -2z
Z=x+5y—3z

Xy = }-‘(1 + lni)

. 2x+y
7 —x_—zy;}'n]— 0

(* - 2x)dx + (2xy — siny)dy = 0

buier 6.

buner 7.

buier 8.

Buner 9.



B

N —

}_,n" _ *_-}_1' + E}' = €=x + sin2x

L= —4y 2y
i X }‘I'Er_-]_
3

'r:ﬁx+3"_
3 ) gt —1

Bbuier 10.

xy dx = (% - y*)dy
y—2x

=Tz YO =0

y

(v—3x*+1dx + (x + Iny)dv = 0
-9

S h = —
y -2y +) x

V=—3x—v+z

j:—x+2}-‘

buier 12.

xy cosy + siny = sin® y

xy +x3 4y =y

1
}_.l' _2}3 =E—21ﬂ{€'x}

P=—-3x—V+z

y=
j:—x+2}"

buier 13.

v +ytanx = ¥ cosx
(o +5)" =x%y
v+ 6y + 9y = 36xe3
. Er
¥=-x—v+ E
y=2x+2v+ ZT+1

buier 14.

gdx + (@ +n(y)dy=0,x>0y>0

e 1,__x+1

h! y = ¥ i

i=2x+v-—=
jr:—:)('-'-z
E=x+y



Buner 15.

1. v cosx+v(1l+y)sinx =0

3. () -ye* =0
4. V' -4y + 4y = 32xve™™

X = 4x — 8y + tan4t
V=4x — 4y
buner 16.
. G—x—2y)dx—2(1+x+2y)dy =0
,-_(x +}='—|-2)=
2. VT e

v 42y +y =0+ 2)(Inx +§)
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