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1 Hesn u 3axa4M N3y4YeHUs TUCUHUIIIMHBI (MOLYJI51)

1.1 Ilean ocBOEeHUST TUCUUILIHHBI

— O3HAaKOMUTH CTYAECHTOB C HauaJlbHBIMU HaBbBIKAMH MATEMaTUYECKOTO MOJEINPOBAHNUS;

— [I0Ka3aTh BO3HUKAIOIINE IPUHIUIIHATIbHbIE TPYAHOCTHU IIPU MEPEX0/IE OT PealbHOrO
00BEKTa K €ro MaTeMaTHYeCKON H1eaIn3alny;

— [10Ka3aTh Pa3HUILy MEXAY «XOPOLIUMU» U «INIOXUMU» MOJEIISMHU.

1.2 3agaun AUCHUIIIHHEI

— (opMmupoBaHUE y CTyACHTa NpEACTaBICHUS O MU(PGEPCHINATBHBIX YPAaBHCHHSIX, KaK
MaTEeMaTUYECKUX MOJIEIISIX SBJICHUM U MPOIIECCOB Pa3IMUYHON IPUPOIBL;

— BBIpA0OTKA HABBIKOB HMCIIOJIb30BAHUS KJIACCHYECKUX METOM0B «JluddepennmanbHpix
YpaBHEHUI»;

— OCBOCHHE CTYJEHTAMH CHHTE3a KIIACCHYECKHUX METOJO0B TeopuH nuddepeHIrnaibHbIX
YpaBHEHUUN C COBPEMEHHBIMH HJICSIMU KaYECTBEHHBIX, YACIECHHBIX U ACUMIITOTHYECKHUX METOJIOB.

1.3 MecTo qucuuminHbl (MOaYJisl) B CTPYKTYpe 00pa30BaTeIbHO NPOrpaMMbl

JuctmumHa «/uddepeHnmanbaple  YpaBHEHUS» OTHOCHUTCS K 00S3aTENIbHOW YacTh
broka 1 "{ucturumael (Moayin)" y4eOHOTO IIIaHa.

JlaHHas JMCIUIUIMHA TECHO CBs3aHA C JUCIMIUIMHAMU 0a3oBoi uactu broka 1:
MaTEeMAaTHYECKUN aHaIM3, anredpa W aHAIMTHYECKas TEOMETPHS, TUCKPETHAs MaTeMaTHKa,
METO/IbI ONITUMH3AIIMH, YUCICHHBIC METO/Ibl, KOMILICKCHBIN aHalIN3, MaTeMaTHueckuil anamms 11,
YpaBHEHUS MaTEMaTHIECKON (DU3HUKH.

1.4 IlepevyeHb MJaHMpPyeMbIX pe3y/JbTATOB O0y4eHUs] MO JAMCHUILIHHE (MOAYJIIO),
COOTHECCHHBIX C IVIAHUPYEMBbIMH Pe3yJIbTATAMH OCBOCHHS 00pa30BaTeJbHOH NPOrPaMMBbI

N3ydenne panHOW y4eOHOW JHCHUIUIMHBI HAMPaBICHO Ha (QOPMHUPOBAHUE Y
00yYaroIuXCsl CISTYIOIUX KOMIETEHIIHN:

Kox u HaumeHoBaHMe HHAUKATOpa™ PesynpTaThl 00yueHus IO JUCIUILTUHE

OIIK-1 Cnoco6eH mpuMeHATHh (GyHIAMEHTAJIbHbIE 3HAHUS, MOJY4YeHHbIE B 00JIACTH MAaTeMAaTHYECKUX U
(MJ1M) ecTeCTBEHHBIX HAYK, H MCI0JIb30BATh UX B NPO(eCcCHOHAIbHOI 1eSiTeIbHOCTH

HOIIK-1.1. (06.016 A/30.6 31.3) CniocoOeH 3Haer:

NPUMEHSATH (GyHIaMEHTaIbHbIEC 3HAHUS,
MOJIy4EeHHBIE B 00JIACTH MaTeMaTHYECKUX U (MIIN)
€CTECTBEHHBIX HAayK, M UCIIOIb30BaTh UX MPH
aHaM3e MpeJIMETHOI 00J1acTh

NOIIK-1.2. (40.001 A/02.5 31.2)
OTeuyecTBEHHBI M MEXAYHAPOIHBIN ONBITB B
00acTi MaTeMaTHYECKUX M (MIIH) €CTeCTBEHHBIX
HayK, U HCIOJIb30BATh UX B NMPO(ECcCHOHATBHON
JeITeIILHOCTH

HOIIK-1.4. (06.016 A/30.6 V.1) Hcnonb3oBath
CYIIECTBYIOIIME THIIOBBIE PEIICHUS M IIa0JIOHBI
NP aHaJI3€ BXOIHBIX JaHHBIX

HOIIK-1.7. (40.001 A/02.5 Tn.2) IlpoBencHme
HaOMIONEHUT M W3MEpeHuil, COCTaBIEHHE HX
onvcaHui ¥ GOpPMyITHPOBKA BEIBOIOB

NOIIK-1.8.  (40.001 A/02.5 [Op.2 Tn)
JlesiTeIpbHOCTD, HAalIpaBJICHHAS HA PELICHUE 3a/1a4
AQHATUTHYECKOTO XapakTepa, MPEeroIararonux
BBIOOp M MHOT000pa3ue aKkTyaJbHBIX CIIOCOO0B
peueHus 3ajad, c UCTIOJBb30BaHUEM

— OCHOBHBIC ITOHATHSI MAaTEMaTHYECKOTO aHAJIHM3a U TEOPUH
JuddepeHInaTbHbIX YPaBHEHHUH;

— OCHOBHBIE CBOHCTBA M TEOPEMBl MaTeMaTHYeCKOIo
aHanu3a 1 Teopun AuddepeHnnanbHBIX YpaBHEHHIH;

— OCHOBHBIE METOJBI MaTeMaTHUECKOTO aHali3a U TEOpUHU
muddepeHInaTbHBIX YPaBHEHHUH;

— OCHOBHBIE THIBI HHTETPUPYEMBIX ypaBHEHUI
TIOPSIIKA U METOABI NX PEIICHHUS.

1-ro

VYmeer:

— pemath OCHOBHBIE TUIBI JU((epeHInanbHbIX ypaBHEHUH
1-ro mopsizka;

— pemaTth ypaBHEHHSA
MIOHIDKEHUS TTOPSIZIKA,;

— HaxoguTh oOmIiee M 4YacTHOE peIIeHHE JIMHEHHOTO
YpaBHEHHS C TTOCTOSHHBIMH KO3((UIIEHTAMH U C MPaBOH
9acThIO CIICHAIFHOTO BH/IA;

— WCHOJNB3yS OMpENeNeHHs, TPOBOANUTh HCCIECIOBAHMSA,
CBSI3aHHBIE C OCHOBHBIMH MTOHATHSIMU;

— TpPHUMEHSATh METOABl TeopuH  JuddepeHIraIbHbIX
YpaBHEHMH K JOKA3aTEJILCTBY TEOPEM H PELICHUIO 3ajay.

BBICIICTO  HOpAAKa METOAOM




Kon n HanMeHoBaHME MHIUKATOpA™

PesynbraTel 00y4eHNs IO TUCIUTIIIHE

(yHnaMEeHTaNbHBIX 3HAHWUH, IIOJYyYEHHBIX B
00J1acTH MaTeMaTH4ecKUX U (MIIM) eCTECTBEHHBIX
HayK

Bnageer:

— COBpPEMEHHBIMH 3HAaHUSAMH O JUddepeHIHanbHbIX
YPaBHEHHSX U MPHUIOKEHHUAX ITOH TCOPUH;

— OCHOBHBIMHU TOHATHSIMH KYypPCOB MaTEMaTHYECKUH aHAIH3
u anreOpa ¥ TeOpus  YHCEN, OTHOCSIIMXCA K
muddepeHInaTbHBIM YPaBHECHUIM

— METOJaMH BBIOOpA M aHalN3a MAaTEeMaTHYECKUX MOJENCH
(hU3NIeCKUX SIBIICHUM;

— HaBBIKAMH JIOKA3aTEIbCTBA TEOPEM O CTPYKType OOIIETO
pelIeHusl JMHEHHBIX ypaBHEHUH BTOPOTO MOPSAKA.

ITK-1 Crioco6eH pemiaTh akTyaJbHble H 3HAYHMbIE 32/1a4H NPUKJIATHOH MAaTEMAaTHKA M HHPOPMATHKH

UIIK-1.2. (06.016 A/30.6 3u.3) IlpenmerHas
obnactp TIPUKIITHON MaTeMaTuK! u
MH(OPMATUKH

UIIK-1.3. (40.001 A/02.5 3n.1) Llenu u 3amauu
NPOBOJMMBIX HCCJIEJOBaHMH U pa3paboTok,
3HAYMMBbIE 3aJa4d NPUKIAJTHOW MaTeMaTHKH U
WHPOPMATHKA

HIIK-1.4. (40.001 A/02.5 3H.2) OTeuecTBEHHBIN
Y MEXYHAPOHBIN OMBIT PEUICHHS aKTYaTIbHbBIX H
3HAYMMBIX 3aa4 MPHUKIaTHON MaTeMaTHKd |
WHPOPMATHKA

WIIK-1.5. (40.001 A/02.5 3u4) Mertons
NPOBEICHUST HKCIIEPUMEHTOB U  HAOJIOJCHUM,
0000meHnss ¥ 00paboTkH HMH(MOPMALUK IPU
peumieHuH 3aga4y B 00JIaCTHM  NPHKJIAIHOM
MaTeMaTUKH U HHPOPMaTHKU

UIIK-1.6. (06.016 A/30.6 V.l1) AnanusupoBarthb
BXOJIHBIC JAHHBIC TPH PEUICHUH 33134 B 001acTH
MPUKJIAJHON MaTeMaTHKU 1 HHPOPMATHKU
HIIK-1.7. (40.001 A/02.5 Tn.2) IIpoBenenue
HAOMIOZCHUI U W3MEPEHHH, COCTAaBICHUE UX

omucaHMd u  (OPMYJIHPOBKA BBIBOJOB IIPH
aHam3e pemeHnit 3a7a4 MPUKJIATHON
MaTeMaTUKH U HHPOPMaTHKU

WIIK-1.8.  (40.001  A/02.5 [p2 Tn)

JlesrenbHOCTh, HANIpaBJCHHAs Ha pelleHne 3a]1a4
AKTyaJIbHBIE W 3HAYUMBIC 3aJlavyu HpI/IKJ'Ia}IHOf/'I
MaTe€MaTuUKu H I/IH(l)OpMaTI/IKI/I AHAJIUTUYECKOI'O
XapakTepa, MPEIoNaralinuX  BeIOOp  H
MHOT000pa3ue aKkTyajdbHbIX CIOCOOOB pEIICHHS
3aj1a4

3Haet

— OCHOBHBIC (akThI 0 AU HePECHINATHHBIX YPABHCHUSAX;

— COBPEMEHHBIH MaTeMaTUYCCKUM amnmnapar
T QepeHInaTbHbIX YPABHCHU,

— TEOpeMbl CYIIECTBOBAaHHWS M EAMHCTBEHHOCTH IS
CHCTEMBI JTMHENHBIX YPaBHEHNUN;

OCHOBHBIE  JTambl  COCTaBIeHUS  Au(depeHIHATEHBIX
YpaBHCHUH 1O YCIIOBHIO T€OMETPHYECKOW M ECTECTBEHHO
Hay4HOU 3a1ayu

YmMmeer

— TpPHUMEHATh METOIBI COBPEMEHHOTO MAaTeMaTHYECKOTO
ammapara ISl penIeHHs 3a/1a4 B O0JIACTH TeXHOJIOTHIECKUX
MIPOLIECCOB U MPOU3BOJICTB

— yYMETh JIOTHYECKH CTPOTO JIOKa3bIBaTh MaTeMaTUYECKUE
YTBEPKICHHUS, KIACCU(DUIIUPOBATh YPABHCHUS U BHIOUPATH
COOTBETCTBYIOIINE aITOPUTMBI X PEIICHUS,

— TOYHO W JIAKOHUYHO pacCKa3blBaTh WM OINKCHIBATH

pelieHne 3ajgad, OOKa3aTeIbCTBO TEOpeM, CBOICTBa
paccMaTprUBacMbIX MaTEMaTHIECKIX 0OBEKTOB;

—  HUCHONB3ys  IIONyYEHHbIE  3HAHWSA,  HPOBOAUTH
WCCIIEJOBaHMS, CBA3aHHBIE C OCHOBHBIMH MOHATHAMH Kypca
(OOBIKHOBECHHBIC mudepeHraIbHbIC ypaBHEHUS,
YpaBHEHHsI B YaCTHBIX POU3BOJIHBIX).

Bnaneer

— METOJaMH TeopuH Au(QepeHIaIbHbIX YPAaBHEHUH LIS

UCCIEJOBAaHUA U aHallu3a MaTeMaTHYeCKuX MoJjenel
(hU3NYECKUX SABIICHUH;

—  0a30BBIMHU uaeIMu " METOJaMH  TEOpUH
mupdepeHIUaIbHbIX ~ YpaBHEHHH,  OTHOCAMMMCH K
muddepeHIUaIbHBIM - YPaBHEHUSIM TIEPBOTO M BTOPOTO
MOPSIAKOB;

— CHCTEMOH OCHOBHBIX MAaTe€MaTHYECKHX CTPYKTYp
(pocTpaHCTBO HETIPEPBIBHBIX ¢GyHKIH) u
AKCHOMAaTHYECKIM METO/IOM;

— OCHOBHBIMH  TIOHATHSMH  BBICIIEH  MaTeMaTHKH,

CBSI3aHHBIMH C TU(QEepeHIMANEHBIMI YPAaBHEHUSIMA U UX
MPUIOKESHUSIMHU.

Pe3y.]'II>TaTBI O6y‘IeHI/IH o AUCHUINIAHE AOOCTUTAKOTCA B paMKaxX OCYHICCTBJICHHUSA BCCX

BUJIOB KOHTAKTHOH W
YTBEPKJACHHBIM Y4EOHBIM TIIAHOM.
Nuaukatopel  TOCTHXKEHUS

CaMOCTOSITENIbHON ~ paboThI

KOMIIETEHIIUN

00ydJaronxcsi B COOTBETCTBUHU

CUMTalOTCI  CPOPMUPOBAHHBIMU

JOCTUIKCHUU COOTBCTCTBYIOIIUX UM PE3YJILTATOB O6y‘-ICHI/IH.

2. CTpyKTypa M coepKaHue TUCHUIINHBI

2.1 PacnipenesieHue TPyA0EMKOCTH JUCHUILIMHBI 110 BUaM padoT

OO6mass TpynoEMKOCTh TUCIUILIMHBI COCTaBiseT 9 3aueTHBIX enuHuI] (324 yaca), uX
pacmpeneneHye mo BujgaM padoT MpeICTaBIeHO B TaOIUIIe

pu



Buget padot Bcero ®dopma oOydenust
4acoB OYHas
3 4
CEeMecCTp CeMecTp
(dacer) (gacer)

KonrakTHas padora, B TOM 4HcJe:
AyauTopHble 3aHATHSA (BCero):
3aHATHS JIEKIIMOHHOTO THIIA 66 34 32
nabopaTOpHBIE 3aHATH 66 34 32
MPaKTHIECKUE 3aHITUS
CEMUHAPCKHE 3aHATHS
WHas kKoHTaKTHas padora:
KonTtpons camocrosrensroit pabotsr (KCP) 10 6 4
IIpomexxyrounas arrecranus (MKP) 1 0,5 0,5
CamocTosiTe1bHasi padoTa, B TOM YHCJIe:
CamocTosTensHOe H3y4CHHE pasnenos,
CaMOIOATOTOBKA (TMpopaboTka W  TOBTOpPEHHE
JIEKIIMOHHOTO MaTepHaia W MaTepuaia yueOHHUKOB 60 20 40
1 Y4eOHBIX 1T0COOUH, MOATOTOBKA K JTa00OPaTOPHBIM
Y IPAKTHYECKHUM 3aHATHIM, KOJUIOKBHYMaM H T.J1.)
IToaroToBKa K TEKyLEMY KOHTPOJIIO 40,6 13,8 26,8
KoHTpoab:
IToaroToBka K S9K3aMeHy 80,4 35,7 44,7
Oouas yac. 324 144 180
TPY/10eMKOCTh B TOM YHCJIe KOHTAKTHasI 143 74,5 68,5

padora

3a4. e 9 4 5

2.2 ConepxxaHue QM CUUIITHHBI

Pacnpenencuue Bum0B yaeOHON pabOThI U MX TPYJOEMKOCTH TI0 pa3JieiaM JAUCIUILTAHBI.
Pa3nensl (TeMbl) TUCIUTUIMHEI, H3y9aeMbIe B 3 ceMecTpe (ounas ¢popma)

KommaecTBo yacoB

Bueayaut
Ne HaunmenoBanue pasnenos (Tem) AyauTopHas OpHas
Bcero pabora
pabota
JI 113 JIP CPC
1 2 3 4 5 6 7
| OCHOBHBIE TIOHATHS U OTIPEJICIICHNS] TEOPUU 16 4 3 4
) JuddepeHnnalbHBIX YpaBHEHHUH MIEpBOT0 MOPSAKA.

2. I'eomerpuueckue u pU3NIECKUE 3a1a9H. 6 4 2
TeopeMmsbl CyIIeCTBOBaHNUS U €IMHCTBEHHOCTH PEIICHNUS 3a/1aui

3. Komm st ogHOTO ypaBHEHUS U CHCTEM TU(epeHIHATBHBIX 5 3 2
YpaBHEHHH.

4. CBolicTBa peleHUi JIMHEHHBIX OJHOPOIHBIX CUCTEM. 8 5 3

5. YpaBHEHUsI, HE Pa3pelICHHbIE OTHOCUTEIBHO IPOU3BOIHOM. 4 2 2

6. dyHlaMeHTallbHasl MaTpULia U e€ cBoMcTBa. JIuHeiiHbIe 5 3 5
HEOIHOPOIHBIC CHCTEMBI.

7. Pa3nble ypaBHEHUS IEPBOTrO NOPSIKA. 12 8 4
Jluneiinsie muddepeHmansHble ypaBHEHHS N-0T0 MOPSIKa.

8. Meron Bapraly MpOU3BOJIbHBIX OCTOSHHBIX IS 7 3 2 2
HEOJHOPOJHOTO ypaBHEHHUS N-0r0 MOpsAKa.
Jluneiinsle ogHOpoAHBIE MU depeHIranbHble ypaBHEHHS N-0T0

9. HOpsJIKa € TOCTOSTHHBIMU Kod(duimentamu. [ToctpoeHue 11 4 4 3
0011ero pereHusl.

10. HeonHopozHbIe ypaBHEHUS ¢ IOCTOSIHHBIMH KO3(QUIINEHTaMH. 10 4 4 )
ITouck 4acTHOrO penieHus.
CgoiicTBa Hyze pemenns audHepeHInaaTbHBIX ypaBHECHHH.

11.  |Teopema llItypma. Pemenne muaeHHBIX quddepeHnnaIbHbIX 6 4 2
YPaBHEHHH C IOMOIIBIO PSIJIOB.

12.  |3aBHCHMOCTbH pelIeHHs OT HaYaIbHBIX 3HAYCHUH B TTApaMETPOB. 8 4 4




15.  |O0630p npoiieHHOro0 MaTepraia 1 IpHeM 3adera. 3,8 2 1,8
UTOI'O no pasdenam oucyuniurol 101,8 | 34 34 33,8
Konrpoiss camocrositensHo# pabotsl (KCP) 6
IIpomexyrounas arrectranus (MKP) 0,5
IloaroToBka K TEKyleMy KOHTPOJIIO 35,7
OO01ast TPYAOEMKOCTb 10 TUCIUTUIHHE 144 34 34 33,8

Pa3nensl (TeMbl) TUCIIUIUIMHEI, H3y9aeMble B 4 cemecTpe (ounas ¢popma)
Konugectso yacos
Bueayaur

Ne HaumenoBanue paszenos (Tem) AyRuTOpHaS op}?;m
Bcero pabora

pabota

JI 113 JIP CPC

1 2 3 4 5 6 7
OmHOpOIHBIE CHCTEMBI THHEWHBIX TU(GepeHITHaTbHBIX

1. ypaBHEHHH C MOCTOSTHHBIME K03 durmerramu. [Toctpoerne 17 4 5 8
00IIIeT0 PeIICHUS.

5 JluneiiHbIe HEOHOPOJHBIE CHCTEMBI C MTOCTOSHHBIMHU 14 3 3 3

) ko3 dunnerTamu. [Torck YaCTHOTO pEIICHUS.
YcroituuBocTs 1o JIanyHoBy. ['eomeTpruueckass HHTeprIpeTanus.
3 Y CcTOWYMBOCTD HYJIEBOTO PELICHUS] OJJHOPOJHON CUCTEMBI 14 4 5 8
' i depeHInaNbHBIX YpaBHEHUH € TOCTOSHHBIMU
k03¢ dHULneHTaMu.
4 Jlemma Jlsanynosa. Teopema Yeraesa. ¥ CTOWYUBOCTSD 110 19 5 6 ]
) NepBOMY NPHOJIMIKEHHIO.
[ToBenenue TpaeKTOpuil TMHEHHON OJJHOPOJHOM CUCTEMBI

5. mudQepeHInaTbHBIX YPaBHEHUH BTOPOTO MOPSIKA C 15 3 4 8
MOCTOSTHHBIMHU K03()(DUITHIEHTaMIL.

HeBbIposkieHHBIE TTOJIOKEHUS] pABHOBECHSI aBTOHOMHOM

6. CHUCTEMBI BTOPOTO MOPsiAKa. Y CTOMYMBOCTb NEPUOIUUECKIX 13 3 2 8
pELICHUH.

7. Kpaesble 3agaumn. 19 6 5 8

8. YpaBHEHUs ¢ YaCTHBIMU IPOU3BOAHBIMH MIEPBOTO MOPsAKA. 15 4 3 8

9. 0030p MPOHAEHHOT0 MaTeprala U IpUeM 3a4eTa. 4,8 2 2,8
HUTOI'O no pazdenam oucyuniunul 130,8 | 32 32 66,8
KonTtpons camocrosrensHoi pabotsr (KCP) 4
IIpomexxyrounas arrecranus (MKP) 0,5
IToaroToBka K TeKylmemMy KOHTPOJIIO 44,7
OO0mmast TPYAOEMKOCTb 10 TUCTIATUTHHE 180 32 32 66,8

[Tpumeuanue: JI — nexmuu, [13 — npaktudeckue 3austus / cemunHapsl, JIP — maGoparopHbie
3anstusi, CPC — camoctosiTenbHast paboTa cTyieHTa

2.3 Conepixanue pa3esioB (TeM) THCHUNIHHBI
2.3.1 3ausaTHuda JeKINOHHOr0 THIIA

HaumenoBanue paszzaena

dopMa TEKyIIETO

No (remb1) Conepxanune paszzena (TeMbl) KOHTPONA

1. |OcHOBHBIE MIOHATHS U [MonsTre muddepeHnnanbHOro ypaBHEHHS U €ro PelIeHUs. T
OTIpEIETICHUS] TEOPHUHU VYpaBHEHUS C pa3eIIOINMHUCS TTepeMeHHBIMH. OTHOPOIHbIE
1 epeHIaTbHBIX ypaBHEHHS. Y paBHEHHUS B MOJHBIX quddepeHnnanax,
ypaBHEHHUI IEPBOTrO HMHTETPUPYIOIINNA MHOXKUTEND. JINHElHbIe ypaBHEHUS IEPBOrO
MopsAKa. nopsiaka. Jlemma ['ponyosia-benmana.

2. |Teopemsl Teopems [Tukapa aus ogHOTo MU HEepeHIHATEHOTO T
CYILLIECTBOBaHUS U ypaBHeHus u cucreM. Teopema IInano. Teopema o ritagkocTu
€AMHCTBEHHOCTH pemenns quddepeHnnansHoro ypaBHeHusA. Teopema
pemenus 3agadn Komm  |CymiecTBOBaHUS M €AMHCTBEHHOCTH JJISI TMHEWHBIX CHCTEM.

JUTS OJTHOTO YPaBHEHUS U
CHCTEM
nuddepeHInaTbHBIX
YpaBHEHHUH.
3. |CaoiicTBa pemeHuit [1aTh TEOpEM O CBOICTBAX PELICHUI JINHEHHBIX OJHOPOAHBIX T




JIMHEHHBIX OAHOPOJAHBIX
CHCTCM.

cucteM. Teopema JIMyBUILIS AJIs1 TMHEUHBIX CUCTEM.

4. |DyHmaMeHTaIbHAS [TonsTue GpyHaaMeHTATBLHOM MaTPHIIEI U €€ CBOMCTB. MeTox
MaTpulia u e€ CBOiicTBa. |BapHalUH IIPOU3BOJIBHBIX IIOCTOSIHHBIX I INHEHHBIX
JIunerHbie HEOJHOPOAHBIX CUCTEM. Y TBEPXKIECHUE O TMHEUHBIX
HEOJHOPOAHBIE CHCTEMBI. |HEOAHOPOAHBIX CHCTEMaX U CIEACTBHUE U3 HETO.

5. |JIuHeliHbIE OKBHUBAJICHTHOCTh YPaBHEHHS N-0TO MOPSIKA U CUCTEMBI.

i epeHnnanbHbIe Teopema CymecTBOBaHUS U €JUHCTBEHHOCTH PEIICHHUS 3a1a91
YpaBHEHHSI N-0T0 Kommm amst ypaBHeHUs n-oro nopsiaka. [1a9Te Teopem o
nopsiaxka. Meron CBOWCTBAX peIIeHUIl TUHEHHBIX OHOPOIHBIX

Bapuanyy MpOU3BOJILHBIX (AU PepeHINaNbHBIX YPaBHEHUH N-0ro nopsiaka. Teopema
MIOCTOSIHHBIX JUISI JInyBunis. IloHnkeHue nopsaka TMHEHHOTO OJHOPOIAHOTO
HEOJJHOPOAHOTO YpaBHEHHUS.

ypaBHEHHUS N-0T0

MOpsAKa.

6. |JIuneiinsle oqHOpoAHble |Ciydail IPOCTHIX U KPATHBIX XapaKTEPUCTHUECKUX YHUCEIT AT
muddepeHnnanbsHbe JUHEWHOTO OTHOPOIHOTO MU hepeHINaTHHOTO YpaBHEHHS N-
YpaBHEHHSI N-0T0 oro nopsiaka. [ToctpoeHne 00IIETo BEIECTBEHHOTO PEIICHNS.
TOpsAKA € TIOCTOSTHHBIMHE |JIeMMa o IrHeHHOH He3aBHCUMOCTH (DYHKITHH.
KOd(ppHUIHCHTaMU.

IMocTpoenue obmero
peIeHHs.

7. |HeonmHoponHble ITouck 4acTHOTo peuieHUss HEOAHOPOJHOIO YPABHEHUS C
YpaBHEHHUS C MOCTOSTHHBIMU K03 (uIIeHTaMu B HEPE30HAHCHOM,
MIOCTOSTHHBIMHU PE30HAHCHOM U BEIIECTBCHHOM CIIyJasx.

K03 (hpuLHEHTAMH.
ITouck yactHOrO
peIeHus.

8. |CaoiicTBa HyJeH JlBe 1eMMBI 0 CBOWCTBaxX HyJell peueHus AugdpepeHIrnanbHbIX
pelieHus ypaBHeHuil. CnenctBue u3 Hux. TeopeMma cpaBHeHus ltypma.
1 epeHInaTbHBIX 3amMedanne u geThIpe cneacTBus u3 He€. [lonsTne pereHus
ypaBHeHHH. Teopema i epeHnnanbHBIX YPaBHEHUH C TOMOIIBIO CTETICHHBIX
Irypma. Pemenue pAIoB.

JIMHENHBIX
nddepeHnnaTbHBIX
YPaBHEHUH C IIOMOILBIO
PAIOB.

9. [3aBucumocts pemenus |Jlemma Amgamapa. Teopema o HelTpepBIBHON 3aBUCHIMOCTH U
OT HAYaJIbHBIX 3HAUCHUH |G PEPEeHIIPYEMOCTH PEIICHUH 0T mapameTpoB. CiaeacTpue
U IIapaMeTpoB. u3 Heé€. [lonydyenue 3anaq u1sl MPOU3BOAHBIX 110 NTapaMeETpPy U

HAYaJIbHBIM YCJIOBHSIM.

10. |OngHOpoxaHBIe cucTeMBbl  |Bua o0Imero pereHus OAHOPOAHON CHCTEMBI JINHEHHBIX
JIMHEHHBIX i depeHnnanbHbIX YPaBHEHUH B ClTy4ae MaTPHUILI IPOCTON
1 epeHIanbHBIX CTPYKTYpPbI M MaTpHIBI 001IeTo Buja. Beinenenne
YpaBHEHHH C BEIECTBEHHBIX pelIeHuil. MeTox HeonpeeneHHbIX
TIOCTOSTHHBIMHU K03()(hMIIMEHTOB MOUCKA OOILETO PEIIeHHs JINHEHHOM
K03 (hpUIHEHTaAMH. OJTHOPOJTHOM CHCTEMBI.

IMocTpoenne obmiero
peIeHus.

11. |JIuneitnsie ITouck 4acTHOro peuieHUs JUHENHON HEOJHOPOIHOM CUCTEMBI
HEOIHOPOJIHBIE CUCTEMBI (M depeHINaTbHBIX YPAaBHEHUI C OCTOSHHBIMU
C TIOCTOSTHHBIMH K03 dHULIMEHTAMH METOZIOM HEOTPE/IeIEHHBIX
koa(ppunreHTamMu. k03¢ (DUIIMEHTOB B HEPE3OHAHCHOM, PE30HAHCHOM U
[Touck wactHOTO BEIIECTBEHHOM CIIyJasX.
peIeHus.

12. |YcTOWYMBOCTH 1O Omnpenenenne ycroiunBocTy 1o JIsmyHoBy. CBeneHue
JIsmyHoBY. HCCIIeIOBaHHs YCTOMYMBOCTH HYJIEBOTO PELICHUS K
I'eomerpuueckas HCCIIEJOBAaHHUIO YCTOMUUBOCTHU HYJIEBOTO PELICHUS.
HHTEpIpeTalus. [IpeoOpazoBanue nuHEHHOI cucTeMbl AU epeHInaTbHbIX

VY CcTONUNBOCTE HYEBOTO
peleHus OAHOPOIHON
CHCTEMBI

ypaBHEHHI C OCTOSIHHBIMU Kodddurmenramu. J[Be reMmbl 1
TPHU TEOPEMBI 00 YCTOHYMBOCTH HYJICBOTO PEIICHUS
OJTHOPOJHOM crcTeMbl ¢ pepeHINaIbHBIX YPaBHEHUH C




i depeHInanbHBIX
YpaBHEHHI C

MIOCTOSTHHBIMU K02 urmeHTamu.

MOCTOSTHHBIMHU
KodppHUIHEHTaMH.
13. |JIemma JlsnyHoBa. Teopema YetaeBa o HeycToitunBocTu. Kputepuii Payca-
Teopema Yeraesa. I'ypeuna. Teopema JlsmmyHOBa 006 YCTOMYMBOCTH IO TIEPBOMY
Y cToMunBOCTS 11O MIPUOIMKESHUIO.
MIEPBOMY TIPUOIIKEHHIO.
14. |TloBenmenme Tpaektopuii |Bum ocoboit Touku: y3en, cemyo, Gokyc, nentp. Ciaydan
JMHEHHON OJHOPOAHOM |AMKPUTHYECKOTO U BBIPOXKACHHOTO y3Ia.
CUCTEMBI
i depeHInanbHBIX
YPaBHEHUI BTOPOIO
MOpSAKA C TOCTOSHHBIMU
K03 puHEHTaMH.
15. |HeBbIpoxkaeHHBIE Teopema o noBenennu TpaekTopuu Boim3u dokyca. [Tonsrue
MIOJIOXKEHHS paBHOBECHS |mpenenbHoro nukia. [loBeaenue Tpackropuii BOIM3N
AaBTOHOMHOW CHCTEMBI  |IPENEIBHOTO LUKIIA.
BTOPOTO MOPSIKA.
YcroiunBocTh
MIEPHOANIECKUX
peUICHU.
16. |KpaeBsle 3ana4u. AnprepHaTuBa Opearonpma U ClIeACTBUE U3 HEE.
Omnpenenenne pynkuuu ['puna. Teopema o cymiecTBOBaHHU
¢ynkiuu 'puna. CeoiictBa pynkunu ['puna. 3agaua
HIrypma-JInysumist. Teopema o cBOWCTBaX COOCTBEHHBIX
3HA4YEHHUH ¥ COOCTBEHHBIX (DYHKIIHIA.
17. |YpaBHeHus ¢ yacTHBIMH |TeopeMsl 0 peleHnsIX TMHEHHOr0 OJHOPOAHOTO YPaBHEHHUS.
MIPOU3BOIHBIMU NepBoro |3agaya Komu u moctpoeHue oOIIero penieHus
TOpSIIKA. KBa3WJIMHEWHOTO YpaBHEHHS C YaCTHBIMH IIPOU3BOJHBIMU
TIEPBOTO MOPSIIKA.
2.3.2 3aHATHSA CEMHUHAPCKOIr0 THIIA
He npenycmorpenst.
2.3.3 JlabopaTopHbIe 3aHATHSA
Ne HaumeHnoBanue 1a60paTOpHBIX paboT dopma TeKyIEero KOHTPOJIs
1 3 4
1. |YpaBHeHus c pa3fe’IeHHBIMU U pa3AeIIOIUMUCS IEPEMEHHBIMH U [TpoBepka BbINOIHEHHS
MPUBOISIIAECS K HUM. n1abopaTopHOH paboThI
2. |leomerpuueckne u pU3HIECKUe 3aqa4H. [TpoBepka BBITOTHEHHA
7abopaToOpHOH PabOTHI
3. |OnmHOpOAHBIE YpaBHEHHS U MPUBOJSIINECS K HUM. [TpoBepka BBITOTHEHHS
71ab0paToOpHOI PabOTHI
4. |JluneiiHble ypaBHEHHS IEPBOTo NOpsaka, ypaBHeHus bepuyiiu u PukkaTu. [IpoBepka BbIIOJHEHUS
MeTo1bl MX pelIeHus.. KOHTPOJILHOH paboThI
5. |YpaBHeHHS B OJHBIX Au(depeHranax u MpUBOIAIINECS K HUM. [TpoBepka BBITOTHEHHS
WHuTerpupyromuiit MHOXKUTENb. J1abopaTopHOH paboThl,
IIPOBEPKa KOJUIOKBHYMa
6. |YpaBHeHUs, HE pa3peUIeHHBIE OTHOCUTEIHFHO POU3BOJHOM. [IpoBepka BEITOTHEHUS
12a60paTOpHOI pabOTHI
7. |Pa3Hble ypaBHEHHS IEPBOTO MOPSAKA. [IpoBepka BEITTOTHEHUS
KOHTPOJILHOH paboThI
8. |YpaBHeHHS, HOMYCKAIOIINE NOHIKEHUE MOpAAKa. MEeTOABI UX pEeIIeHHS. IIpoBepka BEITOTHEHUS
12a60paToOpHOI pabOTHI
9. |JluHeliHBIE OJHOPOAHBIC YPABHEHHUS C TOCTOSHHBIMU KO3((QUITCHTaMH. IIpoBepka BEITTOTHEHUS

12a60paTOpHOI pabOTHI




10.

Jluneiinple HEOHOPOJHBIE YPABHEHHUS C IOCTOSIHHBIME K03 dunnentamu. [Tonck

YaCTHOI'O pCIICHUA.

IIpoBepka BEITIOTHEHUS
71a60paTOpHOI pabOTHI

11.

Mertox BapHaluy IPOU3BOJIBHEIX OCTOSHHBIX I HEOJHOPOIHBIX
T QepeHInaTbHBIX YPaBHEHUH.

IIpoBepka BBINMOTHEHUS
KOHTPOJILHOH paboThI

12.

JluneiiHble ypaBHEHUS ¢ IepeMeHHBIMU K03 durmentamu. opmyina
Octporpazackoro — JleyBriIsL.

IIpoBepka BBIIOJHEHUS
7a00paTopHOH PabOTHI

13.

JlunelHBIE OMHOPOAHBIC CUCTEMBI C IOCTOSIHHBIME K03( QHINCHTaMH.

IIpoBepka BBIIOJHEHUS
7a00paTopHO PabOTHI

14.

JluHeliHBIe HEOTHOPOTHBIE CHCTEMBI C IOCTOSHHBIME Kod( ¢unueHTamu. [Tomck
YaCTHOTO PEUICHUS.

IIpoBepka BbIOJHEHUS
71a00paTopHOH PabOTHI

15.

MeTox Bapraiil IPOU3BOJIEHBIX ITOCTOSIHHBIX IS TMHEHHBIX HEOTHOPOIHBIX
CHCTEM.

IIpoBepka BbIIOJHEHUS
KOHTPOJILHOH paboTHI,
IIPOBEPKa KOJUIOKBHYMa

16.

YcroitunBocTb. MccnenoBanue Ha yCTOWIUBOCTD MO TIEPBOMY MPHOIIKEHHUIO.
VccnenoBanue Ha YCTOHYMBOCTB ¢ HOMOIIBIO (yHKIMH JIsimyHOBa.

IIpoBepKa BHIMTOTHEHHS
1ab0paTOPHOI PabOTHI

17.

Ilonoxenue PpaBHOBECHL. WccnenoBanue Ha yCTOﬁ‘IHBOCTL HYJICBOT'O pCIICHUS.

IIpoBepka BEITOTHEHUS
71a00paTOPHOI PabOTHI

18.

Oco0ble Toukn. McciienoBanue 0co00il TOUKH.

[IpoBepKa BHIMTOTHEHHS
71ab0paTOPHOI PabOTHI

19.

®da3zoBas I0CKOCTh. Pa3z0BO€ MPOCTPAHCTBO. ABTOHOMHBIE CUCTEMEBI U
TPaeKTOPHUHU.

IIpoBepka BbINMOTHEHUS
71a00paTOPHOI PabOTHI

20.

Kpaessie 3anaun. @ynkuus I'puna.

IIpoBepka BbINOTHEHUS
nabopaTopHO PabOTHI

21.

YPaBHeHI/Iﬂ C YaCTHBIMH IPOU3BOAHBIMHU IICPBOI'O MMOPAAKA.

[TpoBepka BEITOIHEHHS
KOHTPOJILHOH paboThI

3amura nabopatopHoi padotsl (JIP), Beimonnenue kypcosoro npoekra (KII), kypcoBoit
pabotsl (KP), pacuerno-rpaduyeckoro 3amanust (PI'3), manmcanue pedeparta (P), scce (D),
koiutokBuyM (K), recruposanue (T) u T.1.

2.4 IlepeyeHb y4eOHO-METOAMYECKOT0 0O0eceYeHUs 1JIs1 CAMOCTOATEIbHOIH padoThl
00y4YaIIHXCS 10 JUCHHUILIMHE (MOYJII0)

Ne

Buxg CPC

HepequL y‘le6H0—M€TOI{I/I‘I€CKOFO obecrneueHus JUCHUIIIIUHBI 110
BBITIOJIHCHUIO CAaMOCTOSTCILHOM pa6OTLI

CamocTosTeNIbHOE N3ydeHne
pasienoB, caMONOATOTOBKA
(mpopaboTKa 1 MOBTOPECHUE
JIEKIMOHHOTO MaTepuaina u
MaTepHaja yueOHUKOB U
y4eOHBIX TTOCOOHIA,
MOJTOTOBKA K JJAOOPaTOPHBIM
Y NIPaKTHYECKHUM 3aHSATHSM,
KOJJIOKBUYMaM H T.1.)

Meronuueckne yKkazaHHsS IO OPTaHM3alMHd CAMOCTOSTEIbHOW paboTHI MO
quctuiuinHe «JAuddepeHnnanbaple ypaBHEHUs», yTBEpXKICHHbIE Kadenpon
MpUKIaIHON MaTeMaTuku, npoTokoa Ne 10 ot 20.05.2021 r.

Y4eOHO-METOAUYECKHNE MaTepuasbl ISl CaMOCTOSITENIbHON pPadOThl 0OyYarOIIUXCS U3
YuCiIa MHBAJIUAOB M JIMI C OTPAHUYEHHBIMU BO3MOKHOCTSIMH 3710poBbsi (OB3) nmpenocTtaBisitoTcst
B (hopMax, afanTUPOBAHHBIX K OTPAHUUYEHUSIM HX 3[OPOBBS M BOCIIPHUATHS HH(DOpPMAIIIH:

JIyist v1n ¢ HapyIIeHUsIMH 3pEHUSI:

— B MieyaTHOM popme yBeTHMUEHHBIM HIpUPTOM,

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA,

— B (opme ayamodaiina,

— B ieyaTHoOM popme Ha si3bike bpaiins.
JIyist JInL ¢ HapyIIEeHUsIMU CIIyXa:

— B TIe4aTHOM opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.
Jljig U1 ¢ HapyIIeHUSIMHA OTIOPHO-JBUTaTEIBLHOTO amnmnapara:

— B I1e4aTHoM (opme,

— B (popMe dJIEKTPOHHOTO IOKYMEHTA,

— B (popme ayauodaiina.




JlaHHBIN TepeyeHb MOXeET OBITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
oOydJaronuxcsi.

3. OoOpa3oBaTe/ibHbIe TEXHOJIOTMH, NPHUMeHsieMble NPH OCBOCHUM HCHUILIHHBI
(MmomyJis)

C TOuYKM 3peHHs MPUMEHSAEMBIX METOJOB HCIOIb3YIOTCA KaK TpagULUOHHBIC
UH(POPMALIMOHHO-00BSCHUTENbHBIC JIGKIIMM, TaK W WHTEpAaKTUBHAs I0Jlaya Marepuaiga ¢
MyJIbTUMEAUMHON cucTeMoil. KoMIploTepHble TEXHOJIOTUH B JIaHHOM cCiy4yae 00ecreduBaroT
BO3MO>KHOCTh PA3HOIUIAHOBOI'O OTOOPAKEHUS aJrOPUTMOB M JIEMOHCTPALMOHHOI'O MaTepHuala.
Takoe coyeraHue MO3BOJIAET ONTHUMAJIBHO MCHOJIb30BaTh OTBEAEHHOE BpPEMsI M PACKPhIBaTh
JIOTUKY U COJIEp>)KaHNUE AUCLUILIIUHBI.

Jlekuuu TpeACTaBIAIOT CcOO0OM  cuctemaruueckue 0030pbl  nuddepeHuanbHbIX
YpaBHEHUM.

JlaGoparopHoe 3aHsTHE MMO3BOJSET HAYUYUTh CTYJEHTA IPUMEHATh TEOPETUYECKUE 3HAHUS
OpU PELUICHUHM U HCCIEJOBAHWU KOHKPETHBIX 3agad. JlabopaTopHble 3aHSATHS IMPOBOAATCS B
TpaaAMUMOHHBIX aynuTopusx. [logxon pa3dopa KOHKPETHBIX CUTyallMid HIMPOKO HCIOIb3YETCs
KaK IpernojaBaTeiaeM, TaK M CTYAEHTaMH IIpd HPOBEJCHUM aHaIu3a pe3yJbTaToB
CaMOCTOSITENIbHOM pa0oThl. DTO OO0YCIOBIEHO TE€M, YTO B MPOIECCEe HCCIENOBAHUS YacTo
BCTpEUAIOTCS 3a/la4yM, JJIsl KOTOPBIX €AMHBIX MOAXOAOB HE cyliecTByeT. Kaxnas KOHKpeTHas
3aja4ya MPU CBOEM HCCIEJAOBAHUU HMEET MHOXECTBO IMOAXOAOB, a 3TO TpeldyeT pa3zbopa u
OLICHKH 11€JI0M COBOKYITHOCTH KOHKPETHBIX CUTYaI1H.

Jnst v ¢ orpaHUYEeHHBIMH BO3MOYKHOCTSIMU 370POBbS IIPEAYCMOTPEHA OpraHu3anus
KOHCYJIbTAllMM ¢ UCIIOJIb30BAHUEM JIEKTPOHHON HOYTHI.

18. OueHounble cpeacTBa [Jisi  TeKYLIero KOHTPOJIS  yCHeBaeMOCTH M
NPOMEKYTOYHOM aTTecTAlNU

OneHouyHble CpeAcTBa MpeIHA3HAYEHBbl NAJS KOHTPOJS M OLEHKH 0Opa3oBaTeIbHBIX
JIOCTHKEHUIN oOyuarommxcs, OCBOUBIIUX nporpammy yueOHOMI JUCLUILTUHBI
«duddepennmanbupie ypaBHEHHUS.

OneHouHbIE CpPeCTBA BKIIOYAET KOHTPOJIbHBIE MaTepuaibl /Uil MPOBEACHUS TeKylIero
KOHTpPOJsA B ¢GopMe OIpoca, pa3HOYPOBHEBBIX 3aJaHUM U NMPOMEKYTOYHOI aTTeCTAUMH B
(dbopMe BONPOCOB U 3aJaHUM K 3K3aMEHY, 3a4eTy.

CTpyKTypa OLICHOYHBIX CPEACTB JJIsl TEKYIIeid U MPOMEKYTOYHOM aTTecTalnu

HanMmeHoBaHHE OLIEHOYHOTO CpPeCTBA
Ne Koxa n naumenosanue
PesynbraTel 00y4deHus . [Tpomexyrounas
n/n WHJIIKaTopa Texymuii KOHTPOIb
aTTecTanys
OCHOBHBIC IOHATHS U HOIIK-1.1. (06.016 A/30.6 31.3) YcTHBII ompoc, Bonpoc Ha
OTIpeNIeIICHUs] TEOPUH HOIIK-1.2. (40.001 A/02.5 31.2) MpoBepKa sKk3ameHe 1-3
TudepeHIraTbHBIX HOIIK-1.4. (06.016 A/30.6 V.1) CaMOCTOSTENFHON
YpaBHEHHI TIEPBOTO HOIIK-1.7. (40.001 A/02.5 Tn.2) HeayIuTOPHOU
MopsIIKa. HOIIK-1.8. (40.001 A/02.5 p.2 Ta.) | paboTsl,
1 HIIK-1.2. (06.016 A/30.6 3u.3) KOHTPOJIbHAS
HIIK-1.3. (40.001 A/02.5 3n.1) pabota o Teme
WUIIK-1.4. (40.001 A/02.5 3u.2)
WUIIK-1.5. (40.001 A/02.5 3u.4)
UIIK-1.6. (06.016 A/30.6 Y.1)
UIIK-1.7. (40.001 A/02.5 Tn.2)
WIIK-1.8. (40.001 A/02.5 Ip.2 Tx.)
TeopeMsl NOIIK-1.1. (06.016 A/30.6 31.3) VYcTHBlii onpoc, Bonpoc Ha
CyLIECTBOBAHUS U NOIIK-1.2. (40.001 A/02.5 3n.2) IpoBEpKa sK3aMeHe 4-7
€IMHCTBEHHOCTH HOIIK-1.4. (06.016 A/30.6 V.1) CaMOCTOSITEILHOH
pemenus 3agauu Ko HOIIK-1.7. (40.001 A/02.5 Tn.2) HeayJIUTOPHOU
2 | nns oguoro ypaBHenus u | MOIIK-1.8. (40.001 A/02.5 [Ip.2 Tn.) | pabots
cHCTeM UIIK-1.2. (06.016 A/30.6 3n.3)
muddepeHnIraTbHBIX UIIK-1.3. (40.001 A/02.5 3n.1)
YpaBHEHHIA. UIIK-1.4. (40.001 A/02.5 3u.2)
UIIK-1.5. (40.001 A/02.5 3u.4)




WIIK-1.6. (06.016 A/30.6 Y.1)
WIIK-1.7. (40.001 A/02.5 Tr.2)
UTIK-1.8. (40.001 A/02.5 JIp.2 Tx.)

CgoiicTBa penieHuit
JMHEHHBIX OJHOPOIHBIX
CHCTEM.

TOIIK-1.1. (06.016 A/30.6 31.3)
WOIIK-1.2. (40.001 A/02.5 31.2)
HOIIK-1.4. (06.016 A/30.6 Y.1)
WOIIK-1.7. (40.001 A/02.5 Tn.2)
HOIIK-1.8. (40.001 A/02.5 [p.2 Tx.)
UIIK-1.2. (06.016 A/30.6 311.3)
UIIK-1.3. (40.001 A/02.5 31.1)
UIIK-1.4. (40.001 A/02.5 311.2)
UIIK-1.5. (40.001 A/02.5 31.4)
UIIK-1.6. (06.016 A/30.6 ¥.1)
WIIK-1.7. (40.001 A/02.5 Tx.2)
WTIK-1.8. (40.001 A/02.5 [Ip.2 Tx.)

YerHbli onpoc,
MIPOBEPKa
CaMOCTOSATENBHON
HeayIUTOPHOU
paboThl

Bormpoc Ha
ak3amene 8-10

@yHIaMEHTaIbHAS
MaTpuLa U e€ CBOKCTBA.
Jluneitnpie
HEOJHOPOIHBIC CHICTEMBI.

VIOIIK-1.1. (06.016 A/30.6 31.3)
MOIIK-1.2. (40.001 A/02.5 31.2)
VOIIK-1.4. (06.016 A/30.6 V.1)
WOIIK-1.7. (40.001 A/02.5 Txn.2)
VIOIIK-1.8. (40.001 A/02.5 [Ip.2 Tn.)
UIIK-1.2. (06.016 A/30.6 31.3)
WTIK-1.3. (40.001 A/02.5 31.1)
WTIK-1.4. (40.001 A/02.5 31.2)
WIIK-1.5. (40.001 A/02.5 31.4)
UIIK-1.6. (06.016 A/30.6 V.1)
WIIK-1.7. (40.001 A/02.5 Tn.2)
WIIK-1.8. (40.001 A/02.5 JIp.2 Tn.)

YerHbli onpoc,
IpOBEPKa
CaMOCTOSATENBHON
HeayIUTOPHOU
paboThI

Bormpoc Ha
sk3amene 11-12

JInneineie
muddepeHraIbHbIC
YpaBHEHHS N-0TO
nopsaka. Meroxn
BapHaIUH TPOU3BOIBHBIX
IMOCTOSIHHBIX ISt
HEOJTHOPOJTHOTO
YpaBHEHHS N-0T0
MopsiIKa.

VIOIIK-1.1. (06.016 A/30.6 31.3)
HOIIK-1.2. (40.001 A/02.5 31.2)
VOIIK-1.4. (06.016 A/30.6 V.1)
WOIIK-1.7. (40.001 A/02.5 Tx.2)
VIOIIK-1.8. (40.001 A/02.5 [Ip.2 Tn.)
UIIK-1.2. (06.016 A/30.6 31.3)
WIIK-1.3. (40.001 A/02.5 31.1)
UIIK-1.4. (40.001 A/02.5 311.2)
UIIK-1.5. (40.001 A/02.5 311.4)
UIIK-1.6. (06.016 A/30.6 ¥.1)
WIIK-1.7. (40.001 A/02.5 Tx.2)
UIIK-1.8. (40.001 A/02.5 Jip.2 Tx)

YerHblii onpoc,
IIpOBEpKa
CaMOCTOSATEIBHOM
HeayIUTOPHOU
paboThI

Bormpoc Ha
sK3amene 13-17

JIuneiinble OHOPOIHBIE
mudQepeHIraIbHEIC
ypaBHEHHS N-0T0
MOpPSJIKA C TIOCTOSTHHBIMHU
K03 pureHTaMu.
[ocTpoenue obmiero
peuieHus.

HOIIK-1.1. (06.016 A/30.6 31.3)
VOIIK-1.2. (40.001 A/02.5 31.2)
VOIIK-1.4. (06.016 A/30.6 V.1)
WOIIK-1.7. (40.001 A/02.5 Tn.2)
VIOIIK-1.8. (40.001 A/02.5 [Ip.2 Tn.)
WIIK-1.2. (06.016 A/30.6 31.3)
WIIK-1.3. (40.001 A/02.5 31.1)
UIIK-1.4. (40.001 A/02.5 311.2)
WIIK-1.5. (40.001 A/02.5 311.4)
UIIK-1.6. (06.016 A/30.6 ¥.1)
WIIK-1.7. (40.001 A/02.5 Tx.2)
WIIK-1.8. (40.001 A/02.5 Jip.2 Tx)

YceTHbll onpoc,
poBeEpKa
CaMOCTOSATEILHOM
HeayJIuTOPHOU
paboTHI,
KOHTpOJIbHAs
pabora o Teme

Bompoc Ha
sk3amene 18-20

Heonnoponnsie
YpaBHCHHS C
MOCTOSTHHBIMU

K03 puIreHTaMu.
ITouck yactHoro
pelIeHusl.

HOIIK-1.1. (06.016 A/30.6 31.3)
WOITK-1.2. (40.001 A/02.5 31.2)
WOIIK-1.4. (06.016 A/30.6 Y.1)
WOIIK-1.7. (40.001 A/02.5 Tn.2)
WOIIK-1.8. (40.001 A/02.5 [p.2 Tn.)
WTIK-1.2. (06.016 A/30.6 31.3)
WTIK-1.3. (40.001 A/02.5 3m.1)
WIIK-1.4. (40.001 A/02.5 311.2)
WIIK-1.5. (40.001 A/02.5 31.4)
UIIK-1.6. (06.016 A/30.6 Y.1)
UIIK-1.7. (40.001 A/02.5 Tr.2)
WIIK-1.8. (40.001 A/02.5 Jip.2 Tx.)

YceTHbll onpoc,
IpoBepKa
CaMOCTOSATEILHOM
HeayJIUTOPHOU
paborTsl,
KOHTpOJIbHAsI
pabora 1o Teme

Bompoc Ha
sk3amMmene 21-23




CaoiicTBa HyneH
pelIeHns

g hepeHITHaTbHBIX
ypaBHeHud. Teopema
IlItypma. Pemenue

HOIIK-1.1. (06.016 A/30.6 31.3)
WOIIK-1.2. (40.001 A/02.5 31.2)
HOIIK-1.4. (06.016 A/30.6 V.1)
WOIIK-1.7. (40.001 A/02.5 Tn.2)
VIOIIK-1.8. (40.001 A/02.5 [Ip.2 Tn.)

VYcTHBIi onpoc,
MpOBEpKa
CaMOCTOSATENBHON
HeayIUTOPHOU
paboThI

Bonpoc Ha
sKk3ameHe 24-27

] JTUHEHHBIX HIIK-1.2. (06.016 A/30.6 31.3)
Qg depeHIraTbHBIX UIIK-1.3. (40.001 A/02.5 3n.1)
YpaBHEHHH C TOMOIIBIO UIIK-1.4. (40.001 A/02.5 3u.2)
PSIIOB. UIIK-1.5. (40.001 A/02.5 3u.4)
HUIIK-1.6. (06.016 A/30.6 ¥Y.1)
WIIK-1.7. (40.001 A/02.5 Tn.2)
WNIIK-1.8. (40.001 A/02.5 Ip.2 Tx.)
3aBHCUMOCTbH PEIICHHS HOIIK-1.1. (06.016 A/30.6 31.3) YcTHBII ompoc, Bomnpoc Ha
oT HauanbHbIX 3HaueHud | MOIIK-1.2. (40.001 A/02.5 3n.2) MpoBepKa sk3ameHe 28-30
U TTapaMeTpOB. HOIIK-1.4. (06.016 A/30.6 V.1) CaMOCTOSTENIEHON
HOIIK-1.7. (40.001 A/02.5 Tn.2) HeayIuTOPHOU
NOIIK-1.8. (40.001 A/02.5 [Ip.2 Tn.) | paGoTsl
9 HUIIK-1.2. (06.016 A/30.6 3n.3)
WUIIK-1.3. (40.001 A/02.5 3n.1)
WUIIK-1.4. (40.001 A/02.5 3n.2)
WUIIK-1.5. (40.001 A/02.5 3u.4)
HUIIK-1.6. (06.016 A/30.6 ¥Y.1)
WIIK-1.7. (40.001 A/02.5 Tn.2)
HUIIK-1.8. (40.001 A/02.5 Ip.2 Tx.)
OIHOPOIHBIE CUCTEMBI HOIIK-1.1. (06.016 A/30.6 31.3) YcTHbI ompoc, Bormpoc Ha
JIMHEWHBIX HOIIK-1.2. (40.001 A/02.5 3u.2) MIpOBEpPKa sk3aMene 31-33
Qg QepeHIraTbHBIX HOIIK-1.4. (06.016 A/30.6 V.1) CaMOCTOSTENEHON
YpaBHEHHIA C HOIIK-1.7. (40.001 A/02.5 Tn.2) HeayIuTOPHOU
MTOCTOSTHHBIMH HOIIK-1.8. (40.001 A/02.5 Ip.2 Tn.) | paboTsl,
10 KodppHureHTaMu. HUIIK-1.2. (06.016 A/30.6 3H.3) KOHTPOJIbHAS
IMoctpoenwue obmero UIIK-1.3. (40.001 A/02.5 38.1) pabota o Teme
peIICHHS. HIIK-1.4. (40.001 A/02.5 3n.2)
HUIIK-1.5. (40.001 A/02.5 3u.4)
UIIK-1.6. (06.016 A/30.6 ¥Y.1)
WIIK-1.7. (40.001 A/02.5 Tn.2)
WUIIK-1.8. (40.001 A/02.5 p.2 Tx.)
Jluneitabie HOIIK-1.1. (06.016 A/30.6 3u.3) YcTHbIl ompoc, Bormpoc Ha
HeoHOpoaubie cucteMbl | MOTIK-1.2. (40.001 A/02.5 31.2) MpoBepKa sk3amene 34-35
C TIOCTOSTHHBIMH NOIIK-1.4. (06.016 A/30.6 V.1) CaMOCTOSATENIbHON
Ko3ppureHTaMu. HOIIK-1.7. (40.001 A/02.5 Tn.2) HeayIuTOPHOU
ITouck wacTHOTO HOIIK-1.8. (40.001 A/02.5 Ip.2 Tn.) | paboTsl,
1] | peuueHus. UIIK-1.2. (06.016 A/30.6 3H.3) KOHTPOJIbHAS
HIIK-1.3. (40.001 A/02.5 3n.1) pabota o Teme
WUIIK-1.4. (40.001 A/02.5 3n.2)
UIIK-1.5. (40.001 A/02.5 3u.4)
UIIK-1.6. (06.016 A/30.6 ¥Y.1)
WIIK-1.7. (40.001 A/02.5 Tn.2)
HNIIK-1.8. (40.001 A/02.5 Ip.2 Tx.)
YCcTOMYUBOCTH 11O HOIIK-1.1. (06.016 A/30.6 3u.3) YcTHBI ompoc, Bormpoc Ha
JIsmyHoBYy. HOIIK-1.2. (40.001 A/02.5 3u.2) MpoBepKa JK3aMeHe 36-38
I'eomeTrpuueckas HOIIK-1.4. (06.016 A/30.6 V.1) CaMOCTOSITEILHO M
HHTEPIpETALHS. HOIIK-1.7. (40.001 A/02.5 Tn.2) HeayIuTOPHOU
Ycroitunsocts Hynesoro | MOIIK-1.8. (40.001 A/02.5 [p.2 Ta.) | paboTs
| | pemerus OJTHOPOJHOM UIIK-1.2. (06.016 A/30.6 3u.3)
CUCTEMBI WIIK-1.3. (40.001 A/02.5 3u.1)
muddepeHnInanTbHbIX UIIK-1.4. (40.001 A/02.5 3u.2)
YpaBHEHUH C UIIK-1.5. (40.001 A/02.5 3u.4)
MOCTOSTHHBIMH HIIK-1.6. (06.016 A/30.6 ¥Y.1)
Ko dunneHTamu. UIIK-1.7. (40.001 A/02.5 Tn.2)
HNIIK-1.8. (40.001 A/02.5 Ip.2 Tx.)
Jlemma JlsmyHoBa. HOIIK-1.1. (06.016 A/30.6 31.3) YcTHbIi ompoc, Bormpoc Ha
13 | Teopema Yertaena. HOIIK-1.2. (40.001 A/02.5 31.2) poBepKa sk3amene 39-41
YCTOHYMBOCTB TIO NOIIK-1.4. (06.016 A/30.6 V.1) CaMOCTOSITEIFHON




MIEPBOMY NPHOIMKEHHIO.

VOIIK-1.7. (40.001 A/02.5 Tn.2)
MOIIK-1.8. (40.001 A/02.5 [Ip.2 Tx.)
UTIK-1.2. (06.016 A/30.6 31.3)
WIIK-1.3. (40.001 A/02.5 3u.1)
WIIK-1.4. (40.001 A/02.5 31.2)
WIIK-1.5. (40.001 A/02.5 3u.4)
UIIK-1.6. (06.016 A/30.6 V.1)
WIIK-1.7. (40.001 A/02.5 Tn.2)
WTIK-1.8. (40.001 A/02.5 [Ip.2 Tn.)

HeayJIUTOpHOU
paboThI

14

IToBenenue TpaekTopHii
JIMHEWHON OTHOPOJHOM
CUCTEMBI

i depeHnnanbHbIX
YPaBHEHHU BTOPOIO
MOPSJKA C TIOCTOSHHBIMHA
KodppunreHTamu.

WOIIK-1.1. (06.016 A/30.6 31.3)
HOIIK-1.2. (40.001 A/02.5 3u.2)
HOIIK-1.4. (06.016 A/30.6 Y.1)
HOIIK-1.7. (40.001 A/02.5 Tn.2)
HOIIK-1.8. (40.001 A/02.5 Jp.2 Tx.)
WIIK-1.2. (06.016 A/30.6 31.3)
WIIK-1.3. (40.001 A/02.5 3u.1)
WIIK-1.4. (40.001 A/02.5 31.2)
WIIK-1.5. (40.001 A/02.5 31.4)
UIIK-1.6. (06.016 A/30.6 V.1)
WIIK-1.7. (40.001 A/02.5 Tn.2)
UIIK-1.8. (40.001 A/02.5 Jip.2 Tx.)

YcerHbll onpoc,
IIPOBEpKa
CaMOCTOATEIIBHOI
HeayIUTOPHOU
paboTsl

Bompoc Ha
sK3ameHe 42-45

15

HeBbipoxneHHbIE
MIOJIOKEHUS PAaBHOBECHS
aBTOHOMHOM CHCTEMBI
BTOPOTO NOpsJIKa.

Y CcTOMYHBOCTH
NEPUOANYECKUX
pELIeHUH.

TOIIK-1.1. (06.016 A/30.6 31.3)
HOIIK-1.2. (40.001 A/02.5 3u.2)
HOIIK-1.4. (06.016 A/30.6 Y.1)
HOIIK-1.7. (40.001 A/02.5 Tn.2)
HOIIK-1.8. (40.001 A/02.5 Jp.2 Tn.)
WIIK-1.2. (06.016 A/30.6 31.3)
WIIK-1.3. (40.001 A/02.5 3m.1)
WIIK-1.4. (40.001 A/02.5 31.2)
WIIK-1.5. (40.001 A/02.5 3m.4)
UIIK-1.6. (06.016 A/30.6 Y.1)
WIIK-1.7. (40.001 A/02.5 Tr.2)
UIIK-1.8. (40.001 A/02.5 Jip.2 Tx.)

YcerHbll onpoc,
IIPOBEpKa
CaMOCTOATEIIBHON
HeayIUTOPHOU
paboTsl

Bompoc Ha
sK3ameHne 46-48

16

Kpaessle 3agaun.

HOIIK-1.1. (06.016 A/30.6 31.3)
HOIIK-1.2. (40.001 A/02.5 31.2)
HOIIK-1.4. (06.016 A/30.6 V.1)
HOIIK-1.7. (40.001 A/02.5 Tn.2)
HOIIK-1.8. (40.001 A/02.5 Jp.2 Tx.)
UIIK-1.2. (06.016 A/30.6 31.3)
WTIK-1.3. (40.001 A/02.5 3m.1)
WTIK-1.4. (40.001 A/02.5 31.2)
WTIK-1.5. (40.001 A/02.5 3m.4)
WTIK-1.6. (06.016 A/30.6 Y.1)
WTIK-1.7. (40.001 A/02.5 Tx.2)
UIIK-1.8. (40.001 A/02.5 Jip.2 Tn.)

YcTHbll onpoc,
IIPOBEpKa
CaMOCTOATEIIBHON
HeayJIUTOPHOU
paboThI

Bompoc Ha
sK3amene 49-52

17

YpaBHEHUS C YACTHBIMU
MIPOM3BOHBIMHU TIEPBOTO
MopsIIKa.

WOIIK-1.1. (06.016 A/30.6 31.3)
HOIIK-1.2. (40.001 A/02.5 31.2)
HOIIK-1.4. (06.016 A/30.6 V.1)
HOIIK-1.7. (40.001 A/02.5 Tx.2)
HOIIK-1.8. (40.001 A/02.5 [p.2 Tn.)
UTIK-1.2. (06.016 A/30.6 31.3)
WTIK-1.3. (40.001 A/02.5 31.1)
UIIK-1.4. (40.001 A/02.5 31.2)
WTIK-1.5. (40.001 A/02.5 31.4)
UTIK-1.6. (06.016 A/30.6 ¥.1)
WIIK-1.7. (40.001 A/02.5 T1.2)
WTIK-1.8. (40.001 A/02.5 JIp.2 Tx.)

YceTHbll onpoc,
IIPOBEpKa
CaMOCTOSTEIIBHON
HeayIUTOPHOU
paboThI

Bompoc Ha
sK3amene 53-55

TunoBble KOHTPOJIbHBIC 3aJaHUsl WJIM HHBbIE MaTepHaJbl, Heo0XoaAMMBbIE s
OLICHKHM 3HAHWI, YMEHHUH, HABBIKOB WU (MJIM) ONBITA JEATEJIbHOCTH, XapaKTEPHU3YIOLIUX
3Tanbl (POPMHUPOBAHUS KOMIIETCHIIHI B polecce OCBOCHHUsI 00pa30BaTeIbHON NMPOrPaMMbl




Bomnpocsl 11 ceMMHAPOB, KOJVIOKBUYMOB, cO0ece10BaHUS

BUJIET 1

1. Teopema cyiiecTBOBaHUS U €AMHCTBEHHOCTH J1JIsl TMHEHHBIX CUCTEM.

2. Teopema JInyBWILIIs 7151 TUHEUHBIX OAHOPOIHBIX CUCTEM.

3. 3agauda. YpaBHeHUs B NONHBIX AuddepeHnnanax u npuBoOAsIIecs K HUM.

BUWIET 2
1. IIpocretinme Kiacchl OOBIKHOBEHHBIX MHU(DGEpeHIIMAIBHBIX YpaBHCHUN
MEpPBOTO MOPSIIKA.
2. CBoiicTBa pelnieHui TMHEHHBIX OJTHOPOJIHBIX cUCTeM (TeopeMsl 1, 2, 3).
3. 3agaya. OIHOPOIHBIE YPABHEHUS U IPUBOJIAIIMECS K HUM.

BUJIET 3
1. VTBepkieHne 0 IPeICTaBICHUH PEIICHUS HEOTHOPOIHON CUCTEMBI,
CIICJICTBHE.
2. Jlemma o nuHeHON He3aBUCUMOCTH (QYHKIUI BUIA xkehX,
3. 3agava. YpaBHEHHUS, HE pa3pelIEHHbIE OTHOCUTEIHHO MPOU3BOTHOM.

BUJIET 4
1. Teopema cymiecTBOBaHUS M €AMHCTBEHHOCTH perieHus 3aaaun Komm amst
JMHEWHOTO ypaBHEHUS N-OTO MOPSIKA.
2. ITouck yacTHOTO peIICHHs JIMHEHHOT'O HEOTHOPOAHOTO YPABHEHHS C
MOCTOSTHHBIMH K03(ppuiimeHTamMu (pe30HaHCHBIN Ccydai).
3. 3apauva. YpaBHEHUs C pa3fielICHHBIMU U Pa3IeIAIOUIMMUCS IEPEMEHHBIMU U
MPUBOASIINECS K HUM.

BWIET 5
1. Teopema o rnagKocTu pemeHuit AudepeHunanbHbIX YpaBHEHUN.
2. [lonnxeHue mopsIka TMHSHHOTO OTHOPOIHOTO Au(PepeHITnATBHOTO
YPaBHEHUS.
3. 3anayva. JIuneiiHble ypaBHEHUS IEPBOTO MOPSIKA.

KommnuiekT 3aganuii 1JIsi KOHTPOJIbHON padoThl

Tema 1. luddepenunanbHple ypaBHEHUS IEPBOTO MOPSIKA.

3ananue: OnpenesnuTh TUII U PEIINTh Kaxaoe TuddepeHIraIbHoe ypaBHEHHE IEPBOro
HOpSI/IKA.

Bapuanr 1

1. (2t + 3x — 1)dt = (5 — 4t — 6x)dx;

2.xy =e¥ +2y;

3.dy + (xy — xy3®)dx = 0;

4. x%y' — 2xy = 3y;

5.y —1=e*2,

Bapuanr 2

l.ysinx +y'cosx = 1;

2.2x3 +y=xy;

3.x(x— 1y + 2xy =1;
' _ y .

4y -1= x(x+1)’

5.xy — 2y = —2x2.
Tema 2. [luddepeHunanbHble ypaBHEHUS BBICIINX MOPSIKOB.



3amanue: PemuTh ypaBHEHHE.
BapwuanT 1

’ !2 !
l.xyy —xy —yy =0;

2. xy(s) — y(4) = O’
3.y® —2y" +2y" =2y +y =0;
4.y®) +8y" + 16y = 0;
5.y "+ 5y + 6y = cos 2x;
6.y +4y + 3y = cosx;
7.y +y = tgx;
" ' eXx
8' y _”y - 1_+;ex7
9.x%y" —3xy + 3y = 5x2? — x;

10. x2y" — xy' — 3y = 5x*.

Bapuant 2

l.y" =7y " +16y — 12y = 0;

2.y® +4y" +8y" + 16y + 16y = 0;

!!2 ’
3.y =4y -1

4. xy" = y'ln%;
" ’ 1
Sy ty = cosx;
" ' sinx
6.y +y = coszx;

7.y —4y'+ 3y = sinx;

8.y —5y + 6y = sin 2x;

9. x%y" —3xy + 3y = 5x? — x;

10. x2y" — xy' — 3y = 5x*.

Tema 3. Cuctemsl nuddepeHInanbHbIX ypaBHEHUH.
3ananue: Pemmth cucteMy ypaBHEHUH.

Bapuant 1
x' =y,
1.3 vy = —4x + 4y,
z =—=2x+y+2z

x =2x+ 6y — 15z,
2. y'=x+y—52,
z =x+2y—6z
3{3c'=—x—2y+26’t,
"y = —2x + 2y + 5et.
4{ x = 4x + 2y,
|y = —x+y+2et.
Bapuanr 2
x =9x — 6y — 2z,
1.{y" =18x — 12y — 3z,
z =18x — 9y — 62z.
x =4x + 6y — 15z,
2.8 y'=x+3y—>5z
z =x+2y—4z

3 x' = —x+ 3y,
ly'=—x+3y+et



4 x =4x+y—e %,
|y =-5x—2y.

3ayeTHO-IK3aMeHANIMOHHbIE MAaTepPHAJIbI I TPOMEKYTOUYHON  aTTecTaluu
(3K3amMeH/3a4eT)

Bomnpocsl I OATOTOBKH K IK3aMEHY

1. OcHOBHBIE TOHSTHS TEOpPUU OOBIKHOBEHHBIX AH(DdepeHnnanbHbIX ypaBHEHH.
Huddepenunansuple ypaBHEHHUS T[EpBOTO TNopsaka (C pa3aessioUIMMHCS TepeMEHHBIMU,
OTHOPOJHBIC ~YPaBHEHUS, YpaBHEHUS B TMOJHBIX A depeHnranax, HWHTErPUPYIOLIHA
MHOHUTEID ).

2. JIunelinble ypaBHeHUs 1-0ro nopsjaka.

3. Jlemma I'ponyomia — benmana.

4. Teopema 0 cCylecTBOBaHMM M e€AMHCTBEHHOCTH pemieHus (Ilukapa) ans omHoro
nuddepeHIMaIBHOTO YPaBHEHHUS.

5. Teopema Ilumano (0e3 mokazarenscTBa). TeopemMa O THAAKOCTH — PEIICHUS
b depeHIMaTBEHOTO YPaBHEHHUS.

6. Teopema Ilukapa st cucrem.

7. Teopema Cy11eCTBOBAHMS U €IMHCTBEHHOCTH JIJISl IMHEHUHBIX CUCTEM.

8. CBolicTBa peleHui JTMHENHbIX 0JHOpOIHBIX cucTeM. (Teopemsr 1,2,3).

9. CaoiicTBa pemnieHuit TMHEHHBIX 0JHOPOAHBIX cucTteM. (Teopemsr 4,5).

10. Teopema JInyBusIs A1 TUHEHHBIX CUCTEM.

11. ®ynnameHTanbpHas MaTpulia U €€ CBOKCTBA.

12. JIunelinble HEOJAHOPOHBIE CUCTEMBI. Y TBEPXKJICHHE M ClIeICTBHE. MeTol Bapualuu
MIPOU3BOJIbHBIX TOCTOSIHHBIX.

13. JIuneitapie nuddepeHmaibHbIe  YpaBHEHHS N-OTO  TOPSAKA. OKBHBAJICHTHOCTH
YpaBHEHUS N-0TO MOPSAKAa U CUCTEMBI. TeopeMa CyHeCTBOBAHUS M €IMHCTBEHHOCTU PELIEHUS
3anaun Komm ns ypaBHEHUS n-0ro nopsijika.

14. CpoiicTBa perieHuil TMHEWHBIX OJHOPOAHBIX AU (epeHIHaTBHBIX YpaBHEHHH n-0ro
nopsiika. Teopemsr 1,2,3.

15. CpoiicTBa perieHuil TMHEWHBIX OJHOPOAHBIX AU (epeHInaTbHBIX YpaBHEHHH Nn-0ro
nopsiika. Teopemsr 4,5.

16. Teopema JInyBuins. [lonnxkeHne nopsika TMHEMHOIO OJJTHOPOJAHOTO YPaBHEHUS.

17. MeTo BapHaliluy MPOU3BOJIBHBIX TOCTOSHHBIX JJI1 HEOJTHOPOJAHOIO YpaBHEHUS N-0ro
NOpSAJKA.

18. JIuneiinple nud@epeHnanbHbIe ypaBHEHHS N-Or0 TMOpSAAKAa C IOCTOSHHBIMU
KodpduureHTaMu, ciayyal MpOCTBIX XapakTepucTuueckux uucen. IlocTpoenue obiero
BEIIECTBEHHOI'O PELICHHUSI.

19. Jlemma o nMuHEHHOM HE3aBUCUMOCTH (DYHKIIMI BUIA xkeMmx,

20. JIuneiiHple ypaBHEHHS C TIOCTOSIHHBIMH KO3(QQUIMEHTAMM, CIy4al KpaTHBIX
XapaKTEePUCTUUECKUX YHCEL.

21. HeonHopoaHble ypaBHEHHsI C MOCTOSHHBIMM KodpduuueHntamu. [lonck ydacTHOro
pEILIEHNUs] B HEPE30HAHCHOM ClIyYae.

22. HeogHopoaHbie ypaBHEHHUsI C TMOCTOSIHHBIMH Kod(dduimentamu. [lonck wacTHOTO
pEILIEHUs] B PE30HAHCHOM CITy4ae.

23. HeomHnopoHbie ypaBHEHHUsI C TMOCTOSIHHBIMH Kod(dduimentamu. [lonck wacTHOTO
pEIIEHNUs B BELIECTBEHHOM CIIy4ae.

24. CaoiictBa HyJnel pemenus nuddepeHanbHbx ypaBHeHui. Jlemma 1,2. Cneacrsaue.

25. Teopema cpaBHeHus llItypma. 3ameqanust.

26. CaenctBug 1,2,3,4.

27. Pemienyie TMHEHHBIX TU(GEpeHIIMATbHBIX YPAaBHEHUN C TOMOIIBIO CTEMEHHBIX PSJIOB.



28. 3aBUCUMOCTD PELICHHS OT HauaJlbHBIX 3HAUEHUI U MapaMeTpoB. JleMMa Anamapa.

29. Teopema O HeENPEpHIBHOW 3aBUCUMOCTH M IUDPEPEHIIUPYEMOCTH PpEUIEHUNH OT
1apaMeTpoB.

30. CneacTBue M3 TEOPEMBbl O HENPEPBIBHOM 3aBUCUMOCTH M AupdepeHuupyemMocTu
pemeHuil. [lonyyenue 3anad 115 NPOM3BOAHBIX 10 TAPAMETPY U HaYaJIbHBIM YCIIOBHUSIM.

31. OnHOPOHBIE CHUCTEMBI JUHEHHBIX TU(DPEpEHINATBHBIX YPAaBHEHUN C MTOCTOSTHHBIMH
kodpduuuentamu. Bua obuiero pemieHus B crydae MaTpULbl IPOCTOH CTPYKTYpHI. Beinenenue
BEIIECTBEHHOI'O PEIICHUS.

32. Bux ofmero pemeHus JIMHEHHOW OIHOPOAHOW cHcTeMbl aupdepeHInaIbHBIX
YPaBHEHMI B cllyyae MaTpHULbl 0011ero BUa. Beienenue BeleCTBEHHbIX peIIeHHH.

33. MeTon HeompeaeneHHbIX KO3(PPHUIMEHTOB IMOUCKA OOINEro penieHHs JTMHEHHON
OJIHOPOJHOM CHCTEMBI.

34. Jluneiinple  HEONHOPOJHBIE  CHCTEMBbl  TU(EpEeHINATbHBIX  YpPaBHEHUH  C
HOCTOSSHHBIMU  Kod(dunuentamu. [IoMCK 4YacTHOro perieHuss METOJOM HEOIpeesICHHBIX
K03 PHUIIMEHTOB (HEPE30HAHCHBIH CIyJail).

35. JluneliHble  HEOTHOPOAHBIE  CHUCTeMBbl  JU(GEepeHIMATbHBIX  yPaBHEHHUH  C
NOCTOSSHHBIMU KO3 puimentamu. Ilonck 9acTHOro pemieHus METOJOM HEeONpeAeIEHHBIX
ko3¢ duImeHToB (Pe30HAHCHBIN cayyail). BemiecTBeHHBIN Cirydai.

36. Onpenenenne ycroiunBoctu no JlsimyHoBy. CBeieHHe UCCIEAOBAHUS YCTOMYMBOCTH
HEHYJIEBOTO PELICHUs K HCCIEIOBaHMIO YCTOWYMBOCTH HYJEBOTO peuieHus. ['eomerpuueckas
uHTepnperanus. lIpeoOpa3oBaHne JMHEWHOW CHUCTEMBI IU(QPEepeHINATbHBIX YpAaBHEHHHA C
MOCTOSTHHBIMH KO3 (UIIUCHTAMH.

37. YCTOWYMBOCTh HYJIEBOTO pEIICHHUS] OJHOPOAHON CcHCTeMbl U depeHInaIbHBIX
YPaBHEHMH C MOCTOSHHBIMU KO3 durrentamu. Jlemmsr 1,2.

38. YCTOWYMBOCTh HYJIEBOTO PEIICHHS OJHOPOAHON cHcTeMbl U hepeHIHATEHBIX
ypaBHEHUH ¢ MOCTOSIHHBIMU K03 unrentamu. Teopems! 1,2,3. 3ameuanue.

39. Jlemma JIsmyHoBa.

40. Teopema UYeraeBa o HeycroiumBoctu. Kpurepuit Payca-I'ypuma  (6e3
JIOKa3aTeNIbCTBA).

41. Teopema JlssnyHoBa 00 yCTOWYMBOCTH 110 NIEPBOMY IPUOJINKEHUIO.

42. IloBeneHue TpaeKTOpUN JIMHEHHOM OJHOPOAHOM cucTembl aud@epeHnaNIbHbIX
YpaBHEHMI BTOPOTO MOPsi/IKA C TOCTOSHHBIMU KO3 duiimentamu (y3en, celyio).

43. IloBeneHue TpaeKkTOpUN JIMHEHHOM OJHOPOAHOM cucTembl aud@epeHnaNIbHbIX
ypaBHEHMI BTOPOTO MOPsi/IKA C MOCTOSHHBIMU K03 durimenTamu ((Hhoxyc, HEHTP).

44. TloBeneHue TpaeKTOpUN JIMHEHHOM OJHOPOAHOM cucTemMbl aud@epeHnaNIbHbIX
YPaBHEHHMH BTOPOTO MOPsAJKAa C IMOCTOSHHBIMH KOX(QQUIMEHTaMH (IUKPUTUYECKUH y3erd; {
A, #0,4, =0}).

45. IloBeneHne TpaeKTOpUN JMHEHHOW OJHOPOJHOW cuUCTeMbl AuddepeHInanbHbIX
YpaBHEHUH BTOPOrO MOpsIKa C MOCTOSHHBIMU Kod3((duireHTaMu (BBIPOKICHHBIA y3em; {
A =4,=0}).

46. HeBbIpoXk/IeHHBIE MOJIOKEHHSI PABHOBECUSI aBTOHOMHOM CHCTEMbI BTOPOTO TMOPSIJIKA.
TeopeMma o oBeZIeHUN TpaeKTOpHii BOJIN3U oKyca.

477. HeBbIpoXK/IEHHBIE MOJIOKEHHSI pABHOBECHS] aBTOHOMHOM CHCTEMBI BTOPOIO MOPSJIKA.
V3en, ceano (6e3 mokaszarenbctBa). [loHsTne mpenensHoro nukia. [loBeneHue TpaekTopuid
BOJIM3U MPEAETbHOTO UKIIA.

48. YCcTOWUNBOCTb NEPUOJUYECKHUX PELLIEHUH.

49. Kpaessie 3amaun. AnprepHatuBa Openronsma. CiencTBus.

50. Onpenenenne ¢ynkuuu ['puna. Teopema o cymecTBoBaHMU (GYHKUMU ['puHa.
CaotictBa ¢pynkuu ['puna.

51. Y1Bepxaenue o GpyHKIUN E}(t, §), YIOBIETBOpSsIIOILEH ycioBusam 1,2,3.



52. 3agaua Illrypma-JluyBminsa. Teopema o CBOICTBaX COOCTBEHHBIX 3HAUCHUN U
COOCTBEHHBIX (DYHKIIHIA.

53. YpaBHEHHUS C YAaCTHBIMU IIPOM3BOJHBIMU IIEPBOIO MOpsAKa. Te€opeMbl O pEelIeHUAX
JIMHENHOT0 OJTHOPOJIHOTO YPaBHEHUSI.

54. TloctpoeHre OOIIETO pEHICHHsS KBa3WIMHEWHOTO YPaBHEHHS C  YacCTHBIMHU
MIPOU3BOJHBIMH IIEPBOTO MOPSAKA.

55.3agaua Komm 11 JIMHEMHOrO M KBa3WIMHEHHOrO YpaBHEHMl C YaCTHBIMHU
MIPOU3BOJHBIMU IIEPBOTO MOPSAKA.

Kpurepun oneHuBanusi pe3yJbTaToB 00y4YeHHusl

Onenka Kputepuu onieHrBaHUs 110 9K3aMEHY
Bhicokuil OLECHKY ~«OTIMYHO» 3aCHYKUBACT CTY/IEHT, OCBOMBIIIMI  3HaHWUS,
YPOBEHD «5» YMEHUS, KOMIETCHLMH M TEOPETHMECKHUH MaTepual 6e3 mpoOeIos;
(oTIHuHO) BBHITIOJTHUBIIMIA BCE 33JaHUs, MPEAYCMOTPEHHBIC y4eOHBIM TUIAHOM Ha
BBICOKOM KaueCTBEHHOM YpPOBHE; MIPAKTUYECKHE HaBBIKU
po(heCcCHOHATLHOTO MPUMEHEHHUS] OCBOSHHBIX 3HAHUI CPOPMHUPOBAHBI.
Cpennnii OIICHKY «XOpOILI0» 3aCIyXUBAET CTYACHT, MPAKTUYECKU TMOJHOCTHIO
YPOBEHB «4» OCBOMBIIMN 3HAHUS, YMEHHUSA, KOMIETECHIIMH U TEOPETUUYECKUM
(xopor110) MaTepuain, ydeOHble 3aJaHHsl HE OLIEHEHbl MaKCUMAJIbHBIM YHCIIOM
0aJuI0B, B OCHOBHOM C(HOPMHPOBAT MPAKTUICCKIE HABBIKH.
[Toporossrii OLICHKY «YyJIOBJIETBOPUTEIHHO» 3aCIy>KUBAET CTYIEHT, YaCTUYHO C
YPOBEHB «3» npoOenaMu  OCBOMBIIMK  3HAHWS, yMEHHS, KOMIIETEHUIHUH U
(ymoBneTBOpUTE | TEOPETUYECKUMH MaTepuall, MHOTrHe yueOHble 3adaHus Jubo He
JILHO) BBITIOJHWI, JIMOO OHU OIEHEHBI YHCIOM OaUloB OJNU3KUM K
MUHUMAJIbHOMY, HEKOTOPBIE MPAKTUYECKHE HABBIKU HE CPOPMHUPOBAHBI.
MurHUMaIBHBIA | OIICHKY «HEYIOBJIETBOPUTEILHOY 3aCIIYKUBAET CTY/ICHT, HE OCBOUBIINI
YPOBEHb «2» 3HaHMS, YMEHUSA, KOMIIETEHIIUU U TEOPETHUYECKUI Marepuas, yueOHbIe
(HEYIOBIIETBOPY | 3a/IaHUs HE BBIOJHUI, PAKTUICCKUE HABBIKA HE COPMUPOBAHEI.
TEJILHO)

KpI/ITepI/II/I OLICHUBAHMU I10 3a4YCTY:
«BaYTCHO»:. CTYACHT BJIAACCT TCOPCTUUCCKHMMU 3HAHUAMH 10 AAHHOMY pa3acily, AOIIYCKacT
HC3HAYHUTCIIbHBIC OIJ_II/I6I(I/I, CIIpaBJIACTCA C MAaTCpUuajioM 0e3 BUJIHUMBIX 33pr,[[HeHHfI; CTYACHT
YMEET MpPaBUIBHO OOBSACHATH Marcpuall, MOAKPCIUIAA €ro mnpuMepamMu, HW, IM[MPUMCHAA
MOJIYYCHHBIC 3HAHUS TP PCHICHUN MTPAKTUYCCKUX 3a/1a4.

«HE 3aUTEHO»: MaTepuall HE YCBOEH WJIM YCBOEH YAaCTHUYHO, CTYACHT 3aTPYAHSCTCS IPUBECTH
IPUMEpPBI, PElIaeT 33Jayd C BUAMMBIMHM 3aTPYAHEHUSMH; JIOBOJBHO OIpAaHUYEHHBIN 00beM
3HaHUHI TEOPETUYECKOI0 MaTepHraa.

OneHouHble CpeAcTBa JUIsl MHBAJIMAOB M JIMII C OIPAaHUYEHHBIMH BO3MOXHOCTSMHU
3/10pOBbsI BHIOMPAIOTCS C YUETOM MX WHIUBUAYAIBHBIX ICUXO()U3NUECKUX OCOOCHHOCTEM.

— NpH HEOOXOAMMOCTHM HMHBAJHMJIAM M JIMLAM C OrPAaHUYEHHBIMH BO3MOXHOCTSIMU
310pPOBbS IPENOCTABISAETCS JOMOJHUTEIBHOE BPEMS LIS TOATOTOBKH OTBETA HA DK3aMEHE;

— IIpU TPOBEJICHUH TPOLEAYPHI OLICHUBAHUS PE3yIbTaTOB 00yUEHHsI MHBAJIUIOB U JIUIL C
OTPAaHNYEHHBIMU BO3MOYKHOCTSIMHU 3J0POBBS IPENYyCMATPUBAETCS MCIIOJIB30BAHUE TEXHUYECKUX
CpeACTB, HEOOXOIMMBIX UM B CBSI3U C UX WHAWBUIYAIBHBIMA OCOOEHHOCTSIMH;

— IIpU HEOOXOAUMOCTH JJIsl 00YyYaIOIIUXCsl C OTPAHUYEHHBIMU BO3MOXHOCTSIMU 3/10POBbS
U MHBAJIUAOB TpOLEIypa OLCHUBAHUS PE3yJNbTaTOB OOyUYeHHMs 10 JUCHUILUIUHE MOXKET
IIPOBOJIUTHCS B HECKOJIBKO 3TAIOB.

[Iponienypa orneHMBaHUsI pe3yabTaTOB OOYYEHHs MHBAIUAOB M JIMII C OrpaHMYEHHBIMH
BO3MOXXHOCTSIMU 37I0POBbSl MO JUCHMUILIMHE (MOAYNIO) MpeaycMaTpuBaeT MpeloCTaBlIeHUE



uHpopMmanuu B (opMax, aJanTUPOBAHHBIX K OTPAHHUYCHHUSIM WX 3J0POBbS U BOCIPHSITHS
uHpopmanuu:

JJist U1 ¢ HAapYIICHUSIME 3PCHUS:

— B I1e4aTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B popMe IEKTPOHHOTO IOKYMEHTA.

JUiist I ¢ HApYIIEHHUSIMH CITyXa!

— B mieyaTHo hopme,

— B (hpopMe 3IIEKTPOHHOTO IOKYMEHTA.

JJist 111 ¢ HapyIICHUSIMHA OTIOPHO-JIBUTATEIILHOTO armapara:

— B IIeYaTHOM ¢opme,

— B hopMe IEKTPOHHOTO IOKYMEHTA.

JlaHHBII TepeYeHb MOXET OBbITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
oOyyJaromxcs.

5. IlepeveHnb y4eOHOI JINTepaTypbl, HHPOPMALMOHHBIX PeCypPCOB H T€XHOJIOTHil

5.1. YueOHas iutepaTypa
1. ®ununnos, Anekceit @enoposud. Benenue B Teoputo AuddepeHnnanbHbIX ypaBHEHUH ¢
y4eOHUK IS CTYACHTOB BY30B I10 TpyIIe (GU3HKO-MaTeMaTHUECKUX HATIPABICHUHN U
cnernuanbHocte / A. @. @unumnmnos. - U3n. crep. - Mocksa : URSS : [JIEHAH/], 2015. - 239 c.
- (Knaccuueckuii yueonuk MI'Y). - bubnuorp.: c. 234-236.
2. ®ununnos, Anekcelt @egoposud. COOpHUK 3a1a4u 0 AU PepeHIInaNbHBIM YPAaBHEHUSIM :
[yaeOHOE IocoOme] / A. @. @umunmos. - U3x. 4-¢. - Mocksa : URSS : [KawkHEIH 1oM
"JIMBPOKOM"], 2011. - 237 c. : un. - (Knaccuueckuit yueonuk MI'Y).
3. Coopuuk 3ama4 o audQepeHnrnanbHbIM YpaBHEHUSIM U BApUAMOHHOMY HCYHCIICHUIO !
yuebHoe nocobue / noxa pea. Pomanko B.K. - Mocksa : Jlabopatopus 3uanwuii, 2015. - 222 c. -
https://e.lanbook.com/book/70710.
4. Ilerposckuii, MBan ['eopruesuy. Jlekiuu no Teopiuu 0ObIKHOBEHHBIX TU(PHEpeHIINATbHBIX
ypaBHEHHIA : y4eOHUK A1 MexaHuKo-mart. pax. yH-tos / U. I'. [lerpoBckwmii. - U3a. 6-¢, cTep. -
M. : [Enuropuan YPCC], 2003. - 272 c.
5. Xennep, B. K. O0bikHOBeHHbIE Au(depeHIInaabHble ypaBHEHUS, BApUallMOHHOE UCUHCIICHHE,
OCHOBBI CIIEMAIBHBIX (YHKIUI M HHTETpaIbHBIX ypaBHEHUH : yueOHoe nmocobue / B. K.
Xennep, T. C. benozepoBa, M. B. Xennep. - Cankt-IletepOypr : Jlansb, 2017. - 320 c. - URL:
https://e.lanbook.com/book/96873
6. demunosuy, b.I1. Yucnennesie Merons! ananu3za. [lpubnmkenne QyHKIuii,
Qg depeHIMaIbHbIe U HHTErpalbHble ypaBHeHUs : yueOHoe nocobue / B.I1. [lemunosuy, N.A.
Mapomn, 2.3. lllyBanosa. - Caunkrt-IlerepOypr : Jlans, 2010. - 400 c. -
https://e.lanbook.com/book/537.

5.2. llepnoauueckas Jureparypa
He ucnons3yercs.

5.3. UHTepHeT-pecypchl, B TOM 4HCJIe COBpPeMeHHbIe NPo(ecCHOHAIbHbIE (a3bl
JAAHHBIX U MH(POPMAIIMOHHBIE CTIPABOYHBIE CHCTEMBI
DJ1eKTPOHHO-0ubIn0TeuHble cucTeMbl (IBC):
1. OBC «(OPAMT» https://urait.ru/
2. O5C «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» www.biblioclub.ru
3. ObC «JIAHb» https://e.lanbook.com

IIpodeccnonanbHbie 6a3bl JAHHBIX:
1. Web of Science (WoS) http://webofscience.com/
2. Scopus http://www.scopus.com/
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3. Hayunas snextponnas 6ubnuoreka (HOB) http://www.elibrary.ru/

4, HamumonanbHasi  dJEKTpoHHas  OuOnMoTeka (MOCTYm K DJIEKTPOHHOM — OuMOnmoTeke
muccepranuii Poccniickoil rocynapcrsennoi 6ubnuoreku (PI'b) https://rusneb.ru/

5. Springer Materials http://materials.springer.com/

6. zbMath https://zbmath.org/

HNudopmanuoHHbIe CIPABOYHBIE CHCTEMBI:
1. KoucynbranT [Imtoc - cripaBouHasi mpaBoBasi cucTeMa (JOCTYII TI0 JIOKAIBHOHW CETH €
KOMITBIOTEPOB OUOIMOTEKH )

Pecypcsbl cB0OGOIHOTO JOCTYNA:
1. KwubGepJlenunka (http://cyberleninka.ru/);
2. ®epepanpubiii nopTan "Poccuiickoe oopazoBanue” http://www.edu.ru/;
3. Hudopmanmonnas cucrema "EamHoe OKHO J0CTYyIa K 00pa3oBaTeIbHBIM pecypcam”
http://window.edu.ru/;
Enunas komtekius nudpoBbix 00pa3oBaTenbHBIX pecypcoB http://school-collection.edu.ru/ .
®denepalibHBIN IEHTP HHPOPMAIIMOHHO-00pa3oBaTebHbIX pecypcoB (http://fecior.edu.ru/);
CrnoBapu u >HIEKI0oneauK http://dic.academic.ru/;
Oo6pazoBarenpHbIi TopTan "Yuebda" http://www.ucheba.com/;

Nk

CoOcTBeHHBIE JJIEKTPOHHBbIE 00pa3oBaTe/ibHbIe U HH(popMmanuonHbie pecypebl Kyol'y:
1. Cpena MOAYNBHOTO AMHAMHYECKOTO 00yueHus http://moodle.kubsu.ru
2. baza y4eOHBIX IUTaHOB, YU€OHO-METOIUIECKAX KOMIUIEKCOB, MyOIMKaUi 1 KOH(PEPEHIHHA
http://mschool.kubsu.ru/

6. Meroanueckue YKa3aHMsl [JIsi O0Y4YAlOIIMXCS 10 OCBOGHHI) JUCHUILIMHBI
(Mmonmy.Jist)

[To kypcy mpemycMOTpPEeHO NpPOBEACHHE JEKIMOHHBIX 3aHATUN, Ha KOTOPBIX JaeTcs
OCHOBHOM TEOPETHYECKHI MaTepual, J1adOpaTOpHBIX 3aHATHH, MO3BOJSIONIMX CTYyIEHTaM B
MOJTHOM Mepe O3HAKOMHUTHCS C TOHATHEM U depeHInalbHbIX ypaBHEHHUI U OCBOUTHCS B
pELICHNN PAKTUIECKUX 3a]1a4.

BaxuelmuM 3TarmoM Kypca SBJISETCS CaMOCTOsATeNbHAas paboTa MO JUCHUIUIMHE
«Iuddepennmanbupie ypaBHEHUSI.

Ilenbto camocTosiTenbHOM  paOoThl  OakanmaBpa  sIBIsETCS  yIiIyOJeHHE 3HAHMH,
MOJTYYEHHBIX B PE3YJIbTATEe ayJUTOPHBIX 3aHATHN. BbIpabaThIBarOTCS HABBIKA CAMOCTOSITEIHHOMN
paboThl. 3aKPEIUIAIOTCS OMBIT U 3HAHMUS, MIOJTY4YE€HHBIE BO BpeMs J1a00OpaTOPHBIX 3aHATHH.

CamocrositennbHasi paboTa CTYJAEHTOB B XOA€ W3YYEHHUS JUCHUIUIUHBI COCTOUT B
BBIMOJIHEHUM ~ MHJMBHIyaJdbHBIX  3a/laHUM, 3aJaBaeMbIX  IIperojaBaTelieM,  BeAyIUM
n1abopaTOpHbIE 3aHATHSI, MOATOTOBKM TEOPETHYECKOT0 MaTepuaya K JabopaTOpHBIM 3aHATHSM,
Ha OCHOBE KOHCIEKTOB JIEKUUH M y4eOHOW JIMTepaTypbl, COIVIACHO KaJEeHIApHOMY IUIaHy U
MOJTOTOBKH TEOPETUYECKOTO MaTepuana K TECTOBOMY OIPOCY, 3a4eTy M JK3aMEHY, COTJIAaCHO
BOIIPOCAM K K3aMEHY.

VYkazanust o opopMIICHHIO padoT:

- pabora Ha JTaOOPATOPHBIX 3aHATHUSAX M KOHCIIEKTHI JIGKIIMH MOTYT BBINOJHATHCS Ha
OTJIEbHBIX JIUCTAX JIMOO HEMOCPEACTBEHHO B pabouell TeTpaau;

- oopMIIeHHE WHAUBUYAIbHBIX 33aHUH JKENaTeIbHO Ha OTAEIbHBIX JIUCTaX.

[MpoBepka WHIWBUAYATbHBIX 33aJaHUN IO TeMaM, pa300paHHBIM Ha JIA0OPATOPHBIX
3aHATHUSAX, OCYIECTBISETCS Yepe3 HeIeI0 Ha TEeKyIIeM Ja00paTOPHOM 3aHATHH, JINOO B TEUCHHE
HEJIEJH TTOCTIe ATOTO 3aHATHS HA KOHCYJIbTAIIUH.

Jisi pa3bsCHEHUS] HEMOHSATHBIX BOIPOCOB JIEKTOPOM M aCCUCTEHTOM €KEHEJEJbHO
MIPOBOJISITCSI KOHCYJIBTAIIUH, O BPEMEHH KOTOPBIX TPYIIIBI M3BEIIAIOTCS 3apaHee.
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B ocBoeHun AUCHUIITIMHBI UHBAJIMJAMU U JIMAMU C OTPaHUYCHHBIMU BO3MOKHOCTAMU
3I0pPOBBSl OOJIBIIIOE 3HAYCHUE HMMEET WHAMBUIYyallbHas ydeOHash pabora (KOHCYJIbTallMH) —
JIOTIOJTHUTEILHOE pa3bsICHEHUE YUeOHOTro MaTepuania.

WupuBuayanbHble KOHCYJBTAIlMM IO MPEIMETY SBISIOTCS BaXHBIM  (DaKTOPOM,
CHOCO6CTBYIOH_[I/IM HHIUBUAYAJTIU3allun O6y‘-IeHI/I$I N YCTAHOBJICHUIO BOCIIUTATCIIBHOI'O KOHTAKTa
MEXIy IMpernojaBaTesieM W OO0YyYaloIUMCS HMHBAJIHIOM WM JIMIIOM C OrpaHUYCHHBIMHU

BO3MOXHOCTAMHU 3J0POBbA.

7. MaTepuajibHO-TeXHUYeCKOe o0ecreyeHue 1o JUCHUIINHE (MOIYJII0)

HanmeHnoBaHue crienuaabHBIX OCHaIlEHHOCTh CHENUAIbHBIX [TepeueHb JMIIEH3UOHHOTO
MIOMEILEHU I MIOMEILEHU I MIPOTPAMMHOTO 00eCTICUCHHUS
YueOHbIE ayIUTOPUHU it | Mebenb: yaeOHas meOensb IIporpammuoe obecreueHne He
NPOBENICHUS 3aHATHH JICKIIHOHHOTO HPEeIyCMOTPEHO
THIIA
YueOHbIE ayIUTOPUHN it | Mebenb: yaeOHas meOensb IIporpammuoe obecmeueHne He
HPOBENICHUS 3aHATHH HPEeIyCMOTPEHO
CEMHHApPCKOr'0 THUIIA, TPYMIOBBIX H
WHIMBUIYaIbHBIX ~ KOHCYJbTALHH,
TEeKyIEro KOHTPOJIS u
MIPOMEKYTOYHOM aTTeCTalluK
Hdnst  camocTosiTenbHOW — pabOThl  OOYdYalOUIMXCS  MPEAYCMOTPEHBI  MTOMEIICHUS,

YKOMILIEKTOBAaHHBIE CHEIMATM3UPOBAHHON MeOebl0, OCHAIIEHHBIE KOMIBIOTEPHON TEXHUKOM C
BO3MOXKHOCTBIO MOJKIIOYCHUS K ceTh «HTepHeT» M o0ecreueHrueM J0CTymna B JIEKTPOHHYIO
nH(}OPMaIMOHHO-00pa30BaTEIbHYIO CPEY YHUBEPCUTETA.

HanmeHnoBanue noMenieHU 11
CaMOCTOSATENFHON PabOTHI
oOygaromuxcs

OcCHAaIIIEHHOCTDb ITOMEIIEHUN I
CaMOCTOSTENFHON pabOTHI
oOyJaromuxcs

HCPGHCHBHHH€H3HOHHOFO
nporpaMMHOTO obecreueHus

ITomemienue uisi cCaMOCTOSITEILHON
paboThl 00yJaromuxcs (YUTAITBHBIN
3an Hayunoit 6ubmmoTtekn)

Mebenb: yaeOHas MeOeib
KoMmmnekr  cnenuanu3upoBaHHON
MeOemH: KOMITBIOTEPHBIC CTOJBI
O6opynoBaHue: KOMITbIOTEpHAsI
TeXHHKAa C TOAKIIOYEHHEM K
HHPOPMALMOHHO-
KOMMYHHMKAIMOHHOM
«HTepHET» M OCTYIIOM B
ANIEKTPOHHYIO  MH(MOPMAIOHHO-
00pa3oBaTeNBHYIO cpeny
o0pa3oBaTeNnpHOH  OpraHH3aldH,
Be0-KaMephl, KOMMYHHKAIIHOHHOE
o0opynoBaHue, obecreynBaroee
JIOCTYTI K  CeTH  HWHTEPHET
(mpoBoHOE COETMHEHUE u
OecrpoBOJIHOE  COEIMHEHUE  TI0
texHonoruu Wi-Fi)

CCTH

ITporpammuoe  obecnieyeHue

MPEAyCMOTPEHO

HEC

[Tomernenue st caMOCTOSITEILHOM
pabotsl obyuaromuxcs (ayn.102a)

Mebens: yueOHast MeOeb
Kommektr  crnenuanu3npoBaHHOM
Meb6eH: KOMITBIOTEPHBIE CTOJIBI
O6opynoBaHue: KOMITBIOTEpHAsI
TEXHHUKa C TOAKIIOUYEHHEM K
nH(popManmoHHO-
KOMMYHUKaIIMOHHOH
«lHTEpHET» W JOCTymOM B
JJIEKTPOHHYI0  MH(OpMannOHHO-
00pa30BaTeIbHYI0 cpeny
o0Opa3oBaTenpHOH  OpraHHM3aluHy,
BeO-KaMepbl, KOMMYHHKAIIHOHHOE
obopyznoBaHue, oOecreunBaroIee
J0CTyl K CEeTHU WHTCPHET

CCTHU

IIporpammuoe  obecnieueHue

MIPETYCMOTPEHO

HC
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