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1 Hesn u 3axa4y N3y4YeHUs AUCUMIIIMHBI (MOLYJI51)

1.1 Ilean ocBOeHUST TUCHUILIHHBI

— O3HAaKOMUTH CTYAECHTOB C HauaJlbHBIMU HaBbIKAMH MATEMaTUYECKOTO MOJAEINPOBAHNUS;

— [I0Ka3aTh BO3HUKAIOIINE PUHIMIIAAIBHBIE TPYIHOCTH IPH MEPEXO0JIE OT PEaIbHOIO
00BEKTa K €ro MaTeMaTUYeCKON H1eaIn3alny;

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

1.2 3agaun AMCHUILIMHEI

— (opMmupoBaHUE y CTyACHTa NpEACTaBICHUS O MU(GEpPCHINATBHBIX YPAaBHCHHSIX, KaK
MaTEeMaTUYECKUX MOJEIISIX SBJICHUM U MPOIIECCOB PA3IMUYHON HPUPOIBL;

— BBIPA0OTKA HABBIKOB KMCIIOJIb30BAHUS KJIACCHYECKUX METONOB «/lnddepernumanpabix
ypaBHEHUI»;

— OCBOCHHE CTYJEHTAMH CHHTE3a KJIACCHYECKHUX METOAO0B TeopuH nuddepeHIrnaibHbIX
YpaBHEHUU C COBPEMEHHBIMH HJICSIMU KaYECTBEHHBIX, YUCICHHBIX U ACUMITOTUYECKUX METOJIOB.

1.3 MecTo AucuuiuinHbl (MO1YJisl) B CTPYKTYpe 00pa30BaTeIbHOIl MPOrpaMMbl

JuctmummHa  «/luddepeHnmanbaple YpaBHEHUS» OTHOCHUTCS K 00S3aTENIbHOW YacTh
broka 1 "{uctumumael (Moayin)" y4eOHOTO IUIaHa.

JlaHHasi JMCIUIUIMHA TECHO CBs3aHA C JUCIHMIUIMHAMU 0Oa3o0Boi wactu bioka 1:
MaTeMaTHYECKUN aHalu3, ainredpa W TEOpHus YHCEN, TCOMETPHsS W TOIOJIOTHS, METOIBI
ONnTUMU3AIMH, GYHKIIMOHAIBHBIN aHAIN3, (yHIAMEHTAILHBIC JUCKPETHBIC MOJICIIH.

1.4 Ilepeyenb MIaHMPYyeMbIX Pe3yJbTATOB O0y4YeHHS] MO JUCHUILIMHE (MOAYJI0),
COOTHECEHHBIX C IVIAHUPYEMbIMH Pe3yJIbTATAMH OCBOCHHS 00pa30BaTeJbHOH NPOrpaMMbl

N3yuenue
00yJaronMXxCsl CICIYIONUX KOMIIETCHIIN

JaHHOW y4yeOHOW AMCLUILIMHBI

HampaBlieHO Ha (opMUPOBaHHE

Kox v HanmeHOBaHMEe HHANKATOpA™

P€3yJ'ILTaTLI O6y‘I€HI/IH IO AUCIUILIINHE

OIIK-1 CnocobeH nmpuMeHSITh (PyHAAMEHTAJIbHbIE 3HAHUS, NMOJYYeHHbIE B 00JIACTH MAaTeMATHYECKUX U
(WJIM) ecTeCTBEHHBIX HAYK, H MCI0Jb30BaTh HX B NPO(decCHOHAIbHOI 1eSITeIbHOCTH

NOIIK-1.1. (C/16.6 3u.14) CoBpeMeHHbII
OTEYECTBEHHBIH U 3apyOekKHBIH OIBIT,
(yHmamMeHTaNbHbIE 3HAHNUS, [TOJyUYEHHbIE B
00acTH MaTeMaTUIECKUX U (HJIM) €CTECTBECHHBIX
HayK, U HCIIOJIb30BaTh UX B Ipo(eccCHOHAIBLHOM
JIeITeIIbHOCTH

HOIIK-1.2. (A/01.5 3H.2) MeToasl aHaM3a W
00001IeHNs] 0TEYECTBEHHOTO U MEXIyHapOHOTO
OmbITa B B OOJIACTH MaTeMaTH4YeCKUX W (WJIH)
€CTECTBEHHBIX HAyK, W HCIIOJIb30BaTh HX B
npodeccnoHambHON JesITeIbHOCTH

HOIIK-1.3. (A/01.5 [p.1 3n.) [esATenbHOCTb,
HarpaBJeHHast Ha pelieHue 3a1a4
AHAJMTHYECKOTO XapakTepa, Hpearoiararnx
BEIOOp M MHOT000pa3he aKTyallbHBIX CIIOCOOOB
penieHust 3a1ad B 00JacTH MaTeMaTHYeCKHX H
(unM) ecTecTBEHHBIX HAayK, M WCIIOJIb30BaTh UX B
npodeccroHaNBbHO IeaTeTbHOCTH

HOIIK-1.4. (D/03.6  V.1) Hcnons3oBaTb
CYIIECTBYIOIME THUIIOBBIE PEIICHUS M [Ia0JIOHBI
MPOEKTHUPOBAHMS TMPOTPAMMHOI0 OOecIeYeHus,

3HaerT:

— OCHOBHbIE TIOHATHSI MaTEMaTHYECKOIO aHAJIH3a U TEOPUH
T epeHInaTbHBIX YPaBHEHUH;

— OCHOBHBIE CBOWCTBA M TEOPEMbl MAaTeMaTHYECKOrO
aHanu3a ¥ Teopuu JudepeHIMaIbHBIX ypaBHEHHH;

— OCHOBHBIE METOJbl MaTeMaTHYECKOr0 aHaJH3a U TCOPHHU
T epeHInaTbHBIX YPaBHEHUH;

— OCHOBHBIC THIIBI HHTETPHUPYEMBIX ypaBHEHHI
MOPSIJIKA U METO/bI UX PEIISHHUSI.

1-ro

Ywmeer:

— pemats OCHOBHBIE TUIIBI AU((EpeHIINATBHBIX ypaBHEHUH
1-ro nopska;

— peuiatb YpaBHCHUA
TOHWKCHU TTOPSJIKA,

— HaxoAWTh oOIlee W YacTHOE pElIeHHe JHHEWHOTO
YpaBHEHHS C IMOCTOSHHBIME KO3((HUIIMEHTAMH U C MPaBOd
YacTbhIO CIIELUAIBLHOIO BUJIA;

— UCHOJB3Ysl ONpEeNeNIeHUs, NPOBOJUTH HCCIEIO0BAHUS,
CBSI3aHHBIE C OCHOBHBIMU MOHSATUSAMU;

— TOpPHUMEHATh METOJBI  TEOpHH  JU(QepeHIHATHHBIX
YpaBHEHHH K IOKA3aTENbCTBY TEOPEM U PELICHUIO 33]1a4.

BBICIIETO  TTOpdAKa METOI0M




Kon n HanMeHoBaHUE HHIUKATOpa™

PesynbraTel 00y4eHNs IO TUCIUTIIIHE

MPUMEHSTh (hyHIaMEeHTaTbHBIC 3HAHUS,
MOJYYCHHBIC B 00JIACTH MAaTEMATUYCCKUX U (MJIH)
CCTCCTBEHHBIX HAayK, M UCIOJNB30BaTh WX B
npodeccroHaNBHO# e TeIbHOCTH

Bnaneer:

— COBpPEMEHHBIMH 3HAaHUSMH O JUddepeHIHranbHbIX
YPaBHEHHSX U MPHUI0KEHHUAX ITOH TCOPUH;

— OCHOBHBIMHU TOHATHSIMU KYypPCOB MaTEMaTHIECKUH aHAIH3
u amrebpa ¥ TeOpusA  UYHCEN, OTHOCAIIMXCA K
muddepeHInaTbHBIM YPAaBHCHUIM

— METOJaMH BbIOOpA M aHalN3a MAaTEMaTHYECKUX MOJENCH
(hU3NIECKUX SIBICHUN;

— HaBBIKAMH JIOKA3aTEIbCTBA TEOPEM O CTPYKTypE OOIIETO
pelIeHusl JMHEHHBIX ypaBHEHHH BTOPOTO MOPSAKA.

IIK-1 Cnocoden neMOHCTPHpPOBATH 06a30Bble 3HAHUS MaTeMaTHYeCKHX M

€CTECTBEHHBIX HaYK,

MmporpaMmMHupoOBaHus U PIH(l)OpMaIIHOHHLIX TEeXHOJOTHid

UIIK-1.1. (D/03.6 3u.2) Tunossle pemeHus,
MaTeMaTHYeCcKHe MOJIETIH, 6ubmoTeKn
NPOTPAaMMHBIX ~ MOAYJEH, [aOJIOHBI, KJAcChl
O00BEKTOB, HCIOJNb3yeMble TP  pa3padoTke
MPOTrPaMMHOT0 00eCIeYeHUs

UIIK-1.4. (C/16.6 3n.5) IlpenmerHas o0iacTb
aBTOMATH3AINU

HIIK-1.8. (A/01.5 3n.2) Mertoapl aHaimm3a H
0000IICHUS] OTEYECTBEHHOTO U MEXYHAPOIHOTO
ompiTa B OOJIACTH 3HAHUS MATEMATHYECKUX H
€CTECTBEHHBIX HAyK, IpPOIpaMMHUpPOBAaHHI H
MH(OPMALMOHHBIX TEXHOJIOT U

WIIK-1.9. (A/01.5 3n.3) Metonbl U cpeacTsa
TUIAHWPOBAHUSI M OpPraHM3alliM WCCICAOBaHUN M
pa3paboToK B 00JaCTH 3HAHHMS MATEMAaTHUCCKUX
M eCTECTBCHHBIX HayK, IMPOTPaMMHPOBAHUS H
MH()OPMAMOHHBIX TEXHOIOT U

UIIK-1.10. (A/01.5 [p.1 3H.) J[eATenpHOCTH,
HarpaBJIeHHas Ha petenne 3a71a4
AHAJMTHYECKOTO XapakTepa, MNPeAoararinx
BEIOOp M MHOT000pa3he aKTyallbHBIX CII0COOOB

pelieHus 3a1a4 B obnactu 3HAHHSA
MaTeMaTHUYeCKUX W  €CTeCTBEHHBIX  HayK,
MPOrPaMMUPOBAHUS u UH(POPMAITHOHHBIX
TEXHOJIOTHUH

WIIK-1.13.  (A/27.6 VY.l) Awnanusuposats

BXOJIHbIE JIAHHBIE
UIIK-1.14. (A/01.5 V¥.3) IlpumeHsTh METOHBI
aHAJIM3a HAYYHO-TEXHUYECKOW WH(pOpMaLuu ¢

HCIIOJIb30BAHUEM 0a30BBIX 3HAHHUI
MaTeMaTHYECKUX W  CCTECTBEHHBIX  HayK,
MPOTPaMMHUPOBAHHS u WHPOPMAITNOHHBIX
TEXHOJIOTUH

WIIK-1.15. (D/03.6 Tn.2) IIpoektupoBanue

CTPYKTYP AAHHBIX, MMOCTPOCHUEC MATEMATHYCCKUX
MoJenel

WIIK-1.16. (A/01.5 Tn.3) Co6op, ob6paboTka,
aHau3 " 06o01meHne pe3yapTaToB
OKCIIEPUMEHTOB W HCCIENOBaHMH B 00JacTH
3HAaHUI MaTEeMAaTHYECKUX M E€CTECTBEHHBIX HAYK,
MPOTPaMMHUPOBAHHUS u WH(POPMAIMOHHBIX
TEXHOJIOTHi

3HaeT

— OCHOBHBIE (pakThl 0 U depeHIHANTBEHBIX YPABHEHUSX;

- COBpPEMEHHBIN MaTeMaTH4eCKHUi ammapar
T QepeHInaTbHbIX YPABHCHU;
— TEOpEeMbl CYyLIECTBOBaHUS U
CUCTEMBI JIMHEWHBIX YpPaBHEHUH;
OCHOBHBIE  JTambl  CcoOCTaBIeHUS  Au(depeHIHATEHBIX
YpaBHCHHUH TIO YCIIOBHIO T€OMETPHYECKOW M ECTECTBEHHO
Hay4HOU 3a1ayu

CAVUHCTBCHHOCTHU  IJIA

YMmeer

— TPHUMEHATh METOIBI COBPEMEHHOTO MaTeMaTHYECKOTO
amnmapara JIJisl perieHus 3aaa4 B 00JacTi TEXHOJIOTUYECKUX
MIPOLIECCOB U MPOU3BOJICTB

— yYMETh JIOTHUYECKH CTPOTO JIOKA3bIBaTh MaTeMaTUYECKUE
YTBEpKICHHUS, KIACCH(DUIIUPOBATh YPaBHECHHUS U BHIOUPATH
COOTBETCTBYIOIINE AITOPUTMBI X PEIICHUS,

— TOYHO W JIAKOHUYHO pPacCKa3blBaTh WJIM OMNKCHIBATH

pelieHne 3a1ad, JOKas3aTelnbCTBO TEOPEM, CBOMCTBA
paccMaTpruBacMbIX MaTEMaTHIECKIX 0OBEKTOB;

—  HUCHONBb3ys  IIOIyYEHHbIE  3HAHWSA,  HPOBOAUTH
WCCIIEIOBaHMS, CBA3aHHBIE C OCHOBHBIMH MOHATHAMH Kypca
(0OBIKHOBEHHBIC nmudpepeHraIbHbIC YpaBHEHUS,
YpaBHEHHsI B YaCTHBIX IPOU3BOIHBIX).

Bnaneer

— METoJaMH Teopudu AudQepeHaIbHbIX YPaBHEHUH IS

UCCIEJOBAaHMUA U aHallu3a MaTeMaTHYeCKuX MoJjenel
(hU3NYECKUX SIBIICHUH;

—  0a30BBIMHU uaesIMu " METOJaMH  TEOpUH
mupdepeHIUaIbHbIX  YpaBHEHHH,  OTHOCAMMMCH K
muddepeHMaIbHBIM  YPaBHEHUSIM TEPBOTO M BTOPOTO
MOPSIIKOB;

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

— OCHOBHBIMH  TIOHSATHSMH  BBICIIEH  MaTeMaTHKH,

CBSI3aHHBIMH C TU(QQepeHHaNbHBIMI YPAaBHEHUSIMA U UX
IIPWIOKEHUSMHU.

Pe3ynbrartel 00ydeHHs MO NUCUUIUIMHE JOCTHTAIOTCA B PaMKaxX OCYIIECTBICHHUS BCEX
BUJOB KOHTaKTHOH M CaMOCTOATENbHOM paboThl O0Oy4yaromMXCcsi B COOTBETCTBUU C
YTBEPKACHHBIM YUEOHBIM IJIAHOM.

NHpukaTopbl  AOCTHXKEHUS  KOMIIETEHLUH  CUMTAIOTCS
JOCTHKEHUHN COOTBETCTBYIOIIMX UM PE3YyJIbTaTOB O0yUEHHSI.

c(OPMHUPOBAHHBIMU  TIPU



2. CTpyKTYypa U cofep:KaHHue TUCIUTIIHHBI

2.1 Pacnpenesienne TPYA0EMKOCTH JUCHHUILIMHBI IO BHAaM padoT

O6miast Tpy10éMKOCTh AUCHUILIHHBI cocTaisger 10 3auetHsix eamuui] (360 yacos), ux
pacmpezesieHue Mo BuaaM paboT MPeCTABICHO B TAOIHIIC

Bunsr padot Bcero Dopma o0ydeHHs
4acoB OYHas
3 4
CeMecTp ceMecTp
(gacer) (gackr)

KonTakTHas pa6oTa, B TOM 4HcJe:
AyIuTOpHBIE 3aHATHS (BCero):
3aHSITHS JISKIIMOHHOTO TUIIA 68 34 34
71a00paTOpHBIE 3aHATHS 68 34 34
NPaKTHYECKUE 3aHATUS
CEeMUHAPCKHE 3aHSTHS
HWuas koHTaKTHasi pagora:
KoHnTpons camocrosrensHoil paboTs! (KCP) 12 8 4
ITpomexxyrounas arrecrauus (MKP) 1 0,5 0,5
CamocTosiTesIbHasi pad0Ta, B TOM YHcCJIe:
CamocrosiTensHoe U3y4YeHHUe paszenos,
CaMOMOAroToBKa (MpopaboTka ¥  TOBTOPEHUE
JICKIIMOHHOTO MaTepHaia U Marepraita y4eOHHKOB 80 40 40
U y4eOHBIX T0cOOuH, MOATOTOBKA K 1a00paTOPHBIM
Y IPAaKTUYECKHUM 3aHATHIM, KOJUIOKBUYMAaM H T.J1.)
IToaroToBKa K TEKyIIeMy KOHTPOITIO 50,6 27,8 22,8
KoHtpoJsb:
IToaroToBKAa K SK3aMEHY 80,4 35,7 44,7
Oodmas yac. 360 180 180
TPY/10eMKOCTh B TOM YHCJI€ KOHTAKTHAsI 149 76,5 72,5

pabora

3a4. e 10 5 5

2.2 CopepxaHnue JUCHHUIINHBI
Pacnpenenenne BuIoB ya4eOHON pabOTHI M HX TPYJOEMKOCTH TI0 pa3JieaM JUCIUTLTHHBI.
Paznenbl (TeMbl) AMCHUILUIMHBL, H3y4aeMble B 3 cemecTpe (ounas ¢hopma)

Konmnuectso yacos
N AynuropHas Breayur
o HaunmenoBanue pa3zaenos (TeM) opHast
Bcero pabora
pabora
JI 113 JIP CPC
1 2 3 4 5 6 7
1 OCHOBHBIE TIOHATHS U ONPEACTICHUS TEOPUU 18 4 8 6
) JuddepeHnaIbHbIX YpaBHEHUI IEPBOTO MOPSIKA.

2. I'eomeTpuyeckue U pU3MUECKUE 3aJa4H. 9 4 5
TeopeMsl cylecTBOBaHHSA ¥ €MHCTBEHHOCTH PELICHUS 3a0aul

3. Komu 17151 omHOTO ypaBHEHHS U cUCTeM Ju(depeHInaTbHbIX 8 3 5
YpaBHEHUH.

4. CaoiicTBa perieHnii TMHEWHBIX OJHOPOTHBIX CUCTEM. 11 5 6

5. YpaBHEHUs], HE PA3pEIIEHHbIE OTHOCUTEIBHO TPOU3BOIHOM. 7 2 5

6. dyHaameHTanbHas MaTpulia u e€ cBoiicTBa. JInHeliHbIe 7 3 4
HEOJTHOPO/IHBIE CHICTEMBI.

7. PasHble ypaBHEHHs IEPBOTO MOPSIJIKA. 14 8 6
Jluneiinsle nuddepeHaIbHbIe YPaBHEHHS N-0T0 MOPSIKA.

8. MeTtox Bapraniuyl MpOU3BOJIEHBIX MOCTOSTHHBIX IS 10 3 2 5
HEOJHOPOJIHOTO YPaBHEHHMS N-0T0 MOPSAKA.
Jluneitnsie ogHOpOAHBIE AU DepeHITnaTbHBIE YPaBHEHHUS N-0T0

9. MOPsi/IKA C TIOCTOSTHHBIME Ko duurentamu. [loctpoenue 14 4 4 6
00IIIeTO penieHus.




10 HeonHopozaHble ypaBHEHUS € TIOCTOSIHHBIMH KO3 QHUIIUCHTaMH. 14 4 4 6
" |ITowick 4aCTHOTO pPENICHUSI.
CaoticTBa HyJel pemenns muddHepeHIHaTbHBIX YPaBHEHUH.
11. |Teopema Lltypma. Pemenne muaeitHbIX quddepeHnnatbHbIX 10 4 6
YpaBHEHHH C IOMOIIBIO PSIJIOB.
12. |3aBHUCHMOCTP pelICHUs OT HAYAJIFHBIX 3HAYCHUH U TapaMeTPOB. 10 4 6
15. |O630p npoiifeHHOT0 MaTepHala i PHEM 3adeTa. 3,8 2 1,8
HUTOI'O no pazdenam oucyuniumul 1358 | 34 34 67,8
KonTtpons camocrostensroit paboter (KCP) 8
IIpomexxyrounas arrecranus (MKP) 0,5
IToaroTOBKA K TEKyIIeMy KOHTPOIO 35,7
OO611ast TPyZOEMKOCT 110 TUCTIATUIHHE 180 34 34 67,8
Paznenbl (TeMbl) AUCHUIUIMHBI, U3y4aeMbIe B 4 ceMecTpe (ouHas ghopma)
KonugectBo yacos
N AynuropHas Brcayur
° HanmenoBanue paznenos (Tem) opHast
Bcero pabota
pabora
J1 113 JIP CPC
1 2 3 4 5 6 7
OnHOPO/IHBIE CUCTEMBI JTMHEHHBIX quddepeHInaIbHBIX
1. ypaBHEHHI C MOCTOSTHHBIMU Kodddurmenramu. [Tocrpoenue 18 5 5 8
00111eTo penieHus.
2 JluHeiiHbIE HEOJHOPOJHBIE CUCTEMBI C IMTOCTOSHHBIMHU 14 3 3 4
) ko3 dunnerramu. [Torck 4aCTHOTO pEIICHUS.
VYeroituuBocTs 1o JIanyHoBy. I'eomeTpudeckas MHTEpIpeTaLus.
3 Y CcTOMYMBOCTD HYJIEBOTO PELICHUS] OJJHOPOJHON CUCTEMBI 15 4 3 8
' I epeHINATPHBIX YPaBHEHUH € TIOCTOSHHBIMH
KodpunneHTaMu.
4 Jlemma Jlsnynosa. Teopema YeraeBa. Y cTOWYMBOCTD 1O 18 5 5 8
) TIEPBOMY IPUOIIDKCHHIO.
IToBenenue TpackTOpuUil IMHEHHONW OTHOPOAHON CUCTEMBI
5. I QepeHInaATbHBIX YPaBHEHUH BTOPOTO MOPSIKA C 16 4 4 8
MOCTOSTHHBIMHU K03 ()(hUITHeHTaMHL.
HeBbIposkieHHBIE TTOJIOKEHUS] pAaBHOBECHSI aBTOHOMHOM
6. CHUCTEMBI BTOPOTO MOPSIIKA. Y CTOWYHBOCTD MIEPUOTUUECKUX 12 3 3 6
pELICHUH.
7. Kpaesble 3a1a4u. 19 6 5 8
8. YpaBHEHUsI ¢ YaCTHBIMH ITPON3BOIHBIMHU IIEPBOTO HOPSIIKA. 16 4 4 8
9. 0030p NpOKIEHHOr0 MaTepyaa U MPUEM 3a4eTa. 3,8 2 1,8
HUTOI'O no pasoenam oucyuniunvl 130,8 | 34 34 62,8
KonTponb camocrosrenbHoit paboTsl (KCP) 4
ITpomexyrounas arrecrauus (MKP) 0,5
[ToaroroBka k TeKynieMy KOHTPOJIIO 44,7
OO0111ast TPYAOEMKOCTb 110 TUCIUTUIHHE 180 34 34 62,8

[Tpumeuanue: JI — nexmuu, [13 — mpaktuueckue 3aHsaTHs / cemuHapsl, JIP — nmaGopaTtopHble
3anstusa, CPC — camocrosTensHas paboTa CTy/IeHTa

2.3 Conep:xanue pa3iesoB (TeM) TUCHUTLTHHBI
2.3.1 3aHATHHA JEKIMOHHOTO THIIA

HaumenoBanue paszacia

®dopma TeKyIIero

Ne (remb1) Coneprxanue paszesna (TeMbl) KoHTpOIIS

1. |OcHOBHbIE MOHATHS U [MonsTre muddepeHnnanbHOro ypaBHEHHS U €ro peleHus.. T
OTIpE/ICIICHUS TEOPUH YpaBHEHUS ¢ pa3AeNAIONIIMUCS TepeMeHHBIMU. OTHOPOIHBIE
nuddepeHnnanbHBIX ypaBHEHHA. YpaBHEHHUS B MONHBIX IudepeHIaax,
YPaBHEHUH [IEPBOTO HWHTETPUPYIOLUI MHOXKUTEIb. JINHENHbIE ypaBHEHHUS IEPBOTO
MopsiAKa. nopsiaka. Jlemma ['ponyosia-benmana.

2. |Teopemsl Teopewmsr [Tukapa st onHoro nuddepeHaIEHOTO T
CYILIECTBOBAHUS U ypaBHeHus u cucreM. Teopema IInano. Teopema o rimagkocTu
€AMHCTBEHHOCTH pemeHust qudQepeHnranbHOro ypaBHeHus. Teopema




peuicHus 3agauun Komm
UL OAHOTO YpaBHCHUA U
CHUCTEM

CyHIeCTBOBAaHUA U CAMHCTBECHHOCTU JId JIMHEHHBIX CHCTEM.

nuddepeHnraTbHBIX
YpaBHEHMI.

3. |CeoiicTBa pemeHnit [Ia1h TEOpEM O CBOMCTBAaX PELIEHUH JUHEHHBIX OAHOPOIHBIX
JIMHENHBIX OOHOPOAHBIX |cucTeM. Teopema JIMyBUIUIA 1Sl TMHEHHBIX CUCTEM.

CUCTEM.

4, |DyrmameHTanbHAS [onsarne PpynnameHTaIpHOM MaTPUIIHI U €€ CBOHCTB. MeTon
MaTpulla U e€ CBOMCTBA. |BapUallMU MPOU3BOJIBHBIX MTOCTOSHHBIX IS JIMHEMHBIX
JIuneiinsle HEOJHOPOJHBIX CUCTEM. Y TBEPKACHUE O TMHEUHBIX
HEOJHOPOAHBIE CUCTEMBI. |HEOJHOPOJHBIX CHCTEMaX U CIEJCTBHE U3 HETO.

5. |Jluneiinbie OKBHUBAJIEHTHOCTh YPaBHEHUS N-0T0 NMOPSAIKA U CUCTEMBI.

i depeHnnanbHbIe Teopema CyIiiecTBOBaHUS U €AUHCTBEHHOCTH PEIICHUS 3a1a4l
ypaBHEHHUs N-0T0 Kommu nmst ypaBHeHUs N-oro nopsaxa. I1aTe Teopem o
nopsanka. Meron, CBOMCTBAX PELICHUH JIMHEHHBIX OJHOPOHBIX

Bapuanuy MPOU3BONILHBIX (A epeHINANBHBIX YpaBHEHUH N-0r0 nopsinka. Teopema
HOCTOSIHHBIX JJI JInysusist. [loHmkeHne nopsaka JMHEHHOTO OJHOPOIHOTO
HEOJHOPOJHOTO YpaBHEHHUS.

YpaBHEHHs N-0T0

MOpsAKA.

6. |JIuneitnbie oqHOpoaHble |Cirydail IPOCTHIX M KPATHBIX XapaKTEPUCTHIECKUX YUCET IS
i depeHnnanbHbIe JIMHEIHOTO OJJHOPOJHOTO AU PEepeHIIaIBHOTO YpaBHEHUS N-
ypaBHEHHUS N-0T0 oro nopsaka. [loctpoenue 001ero BEIecTBEHHOTO PEIeHHUSI.
MOpPsIJIKa C IIOCTOSIHHBIMHU |JIeMMa 0 JIMHEeHHO# He3aBUCUMOCTH (DYHKLIUH.
k03 (hpULHEHTAMH.

[MocTpoenue obuiero
peIeHus.

7. |HeomHoponHsie [Touck gacTHOTO pelIeHus] HEOAHOPOTHOTO YPABHEHUS C
YpaBHEHHS C MIOCTOSTHHBIMH K03(uIieHTaMu B HEpe30HAHCHOM,
MOCTOSIHHBIMU PE30HAHCHOM H BEIIECTBEHHOM CIyJasX.

KOd(ppHUIHCHTaMU.
[Touck yactHoro
peIeHHS.

8. |CaoiicTBa HyJeH JIBe meMMEI 0 cBOMCTBaX HyJel pemenus auddepeHnnanbHbIX
pelieHus ypaBHeHuid. CaencrBue u3 Hux. Teopema cpaBHeHus LItypma.
i depeHInanbHbIX 3ameyaHue U 9eThIpe claecTBH u3 He€. IlonsaTue penieHns
ypaBHeHu. Teopema nuddepeHInanbHbIX YPAaBHEHHUH C TIOMOIIBIO CTEIICHHBIX
IIrypma. Pemenne pAnoB.

JINHEUHBIX

i depeHInanbHbIX
YpaBHEHHH C TOMOMLIBIO
PAOOB.

9. [3aBucumocts pemreHus  |Jlemma Amgamapa. TeopeMa o HellpepBIBHOM 3aBUCUMOCTH U
OT HaYaJbHBIX 3HAUCHUH (I PepeHINPYyEMOCTH pelIeHHH oT napaMeTpos. CriencTBre
U MIapaMeTpoB. n3 He€. [lomydeHue 3a1a4 11 IPOU3BOAHBIX 110 TApaMeTpy U

HayYaJbHbIM YCIOBHSIM.

10. |Ognoponanbie cucteMbl  |Bup oOmiero pemenus 0XHOPOAHON CUCTEMBI IMHEHHBIX
JIMHEWHBIX i epeHnnanbHBIX YpaBHEHUH B ClTy4ae MaTPHUILI TPOCTON
i depeHInanbHbIX CTPYKTYPBI U MaTpHIIBI 00111eT0 BUa. Beienenue
YPaBHEHHUH C BEUIECTBEHHBIX PEIICHUN. MeTo HeonpeesIeHHbIX
MTOCTOSTHHBIMHU K03(h(GHUIMEHTOB TOMCKA OOIIEro pelIeH s INHEHHO
kod(ppunreHTamMu. OJIHOPOJIHOW CHUCTEMBI.

[Toctpoenue obmero
peIeHus.

11. {JIuueitusre ITouck yacTHOTO penieHus IMHEHHON HEOTHOPOIHOM CUCTEMBI
HEOJHOPOJHBIE CUCTEMBI (I PepeHINATBHBIX YPaBHEHUH C TOCTOSHHBIMU
C IOCTOSIHHBIMH K03(h(pUIMEHTaMH METOJOM HEOIPEIEIEHHBIX
K03 (hpUIHeHTAMH. K03()(pMIIMEHTOB B HEPE3OHAHCHOM, PE30HAHCHOM 1
Iouck gactHOTrO BEILIECTBEHHOM CIyJasiX.
peleHus.

12. |YcroituuBocTs 1o Omnpenenenue yctoitunBoctu 1o JismyHoBy. CBeneHue




JIsmyHoBY. HCCIIeJ0BAaHHs YCTOMYUBOCTH HYJIEBOTO PELICHUS K
I'eomerpuueckas HCCIIEOBAHHUIO YCTOMYUBOCTH HYJIEBOTO PELICHUS.
AHTEPIIPETAIHS. [IpeobpazoBanme TMHEHHOMN crcTeMbl T (epeHITHaTEHBIX
Y CTOHYNBOCTE HYJIEBOTO |yYpaBHEHHH C TIOCTOSTHHBIME KOd(pPHIeHTaMu. [[Be TeMMEBI 1
pELICHUS] OHOPOIHON  |TPU TEOPEMBI 00 YCTOWYHBOCTH HYJIEBOTO PEIICHUS
CUCTEMBI OJHOPOJHOM crcTeMbl A epeHINATBHBIX YPaBHEHUH C
nuddepeHnraTbHBIX MTOCTOSTHHBIMHU K03 purtnenTamu.
YPaBHEHHUU C
MIOCTOSIHHBIMHU
K03 puHeHTaMH.
13. |Jlemma JlsmyHoBa. Teopema Yetaea o HeycToitunBoctu. Kputepuii Payca- T
Teopema Yeracsa. I'ypeuna. Teopema JIsnyHoBa 06 yCTOMYMBOCTH MO MEPBOMY
Y cToiunBOCTh 1O MPUOJINKCHUIO.
NIepBOMY IPHOIMIKEHHIO.
14. |[loenenwue TpackTopuii |Bum ocoboii Touku: y3en, cemio, pokyce, nentp. Cinydan T
JIMHEHOW OTHOPOAHON  |IMKPUTUYECKOIO U BBIPOKIECHHOIO y3Ia.
CUCTEMBI
nuddepeHnranbHBIX
YPaBHEHUH BTOPOTO
MOpsAKA C TOCTOSHHBIMU
Kod(ppuIreHTaMH.
15. |HeBwIpoxeHHBIE Teopema o noBenennu TpaekTopuu Bom3u dokyca. [Tonsrue T
MOJIOKEHHSI paBHOBecHs |npesienbHoro nukia. [loBeaenue Tpaekropuii BOIM3N
ABTOHOMHOM CHCTEMBI  |[IPEJENIBHOTO IHKIIA.
BTOPOTO MOPSIIKA.
YceToluuBOCTh
MIEPUOTNIECKUX
peLIeHHH.
16. |KpaeBble 3amavun. AnbrepHaTuBa @pearonbMa U CIeICTBUE U3 HEE. T
Omnpenenenne pyakuun I'puna. Teopema o cymecTBOBaHHA
¢yakunu 'puna. Ceoiicta ¢pyakumu ['puHa. 3amada
[ typma-JInyBmmisa. Teopema o CBOHCTBaxX COOCTBEHHBIX
3HAYCHUH W COOCTBEHHBIX (DYHKITHI.
17. |YpaBHennus ¢ yacTHBIMH |TeopeMsbl O pemeHNIX JIMHEHHOTO OTHOPOIHOTO YPaBHEHHUS. T
MIPOM3BOHBIMHE HiepBoro (3anada Komm 1 mocTpoeHne o01ero pemeHns
HopsiAKa. KBa3WJIMHEHHOTO yPaBHEHHUS C YACTHBIMU IIPOU3BOHBIMHU
TIEpBOTO MOPSIIKA.
2.3.2 3aHATHS CEMHHAPCKOI0 THIIA
He npeagycmoTpensl.
2.3.3 JlaGopaTopHble 3aHATHS
Ne HanmenoBanue 1a00paTOpHBIX paboOT dopma TEKYIIEro KOHTPOIIS
1 3 4
1. |YpaBHeHHs c pa3JelIeHHBIMH U Pa3/IeNITIOIUMHUCS ITEPEMEHHBIMH 1 IIpoBepka BEINTONHEHUS
MPUBOJSIINECS K HUM. 71a00paToOpHON PabOTHI
2. |leomerpuyeckue U pU3MYECKUE 3aTa4H. IIpoBepka BBIIOJIHEHUS
712a60paTOpHOI pabOTHI
3. |OnmHOpO/HbIE YPAaBHEHHS U IPUBOJISIIINECS K HUM. [IpoBepka BBITTOTHEHUS
12a60paTOpHOI pabOTHI
4. |JIuHeiiHBIe ypaBHEHHUS IEPBOTO MOpPsiAKa, ypaBHeHUs bepHyn u Pukkatu. IIpoBepka BBIIOJHEHUS
Merozbl UX pelIeHUsL. KOHTPOJILHOH paboThI
5. |YpaBHeHUS B MOMHBIX AU QepeHnranax u IpUBOIAIIAECS K HAM. [IpoBepka BBITOTHEHUS
WHTEerpupyIONIIii MHOXHUTENb. nabopaTopHOH PabOTHI,
IIPOBEPKA KOJIJIOKBHYMa
6. |YpaBHeHHs, HE pa3pelICHHbIE OTHOCHTEILHO MTPOU3BOIHON. IIpoBepka BEINONHEHUS
J1abopaTopHOl paboTh




Paznnie YpaBHCHUS IICPBOIO MopsaKa.

IIpoBepka BEITIOTHEHUS
KOHTPOJHHOU pabOTHI

8. |YpaBHeHus, HomycKaromye NOHWKEHNE MOPAaAKa. MeTOAbl MX PeIlIeHHUs. ITpoBepka BEITOTHEHHA
71a00paTopHO PabOTHI
9. |JIuHeliHbIE OTHOPOIHBIE YPABHEHHS C MOCTOSTHHBIMU K03 duIeHTamm. ITpoBepka BEITOTHEHHA
71a00paTopHO PabOTHI
10. |JImHeitHBIC HEOTHOPOIHBIC YPAaBHEHHS C TTIOCTOSHHBIME KodddrmnernTamu. [Touck |I[IpoBepka BHITOTHEHHS
YaCTHOTO PEUICHUS. 71a00paTopHO PabOTHI
11. |Metox Bapuanuy NPONU3BOJIBHBIX TIOCTOSHHBIX I HEOXHOPOIHBIX ITpoBepka BEITOTHEHHA
T QepeHInaTbHBIX YpaBHEHUH. KOHTPOJILHOH paboThI
12. |JIuneitHble ypaBHEHHS ¢ IepeMEeHHBIMHU K03 durmentamu. ©opmyina [IpoBepka BEITIOTHEHUS
Octporpazackoro — JIeyBHIIs. 7a00paTopHO PabOTHI
13. |JIuHeitHBIE OAHOPOIHBIC CHCTEMBI C MTOCTOSTHHBIMU KO3 (QUIIeHTaMH. [IpoBepka BEITTOTHEHUS
71a00paTOPHOI PabOTHI
14. |JIuHeiiHbIe HEOTHOPOIHBIE CUCTEMBI C TIOCTOSHHBIMU Kod(duuuentamu. [Touck  |[IpoBepka BeINONHEHMS
YaCTHOTO PEIICHHMSI. J1a00paTopHOH paboThI
15. |MeTox Bapuanuy NPOU3BOJIBHBIX MTOCTOSIHHBIX JUIS JIMHEHHBIX HEOJTHOPOIHBIX [IpoBepka BBITOTHEHHS
CHCTEM. KOHTPOJILHOH paboTBhI,
MIPOBEPKa KOJUIOKBHYMa
16. |YcroitunBocts. MccnenoBanue Ha yCTOHYMBOCTD 110 IEPBOMY MPUOIIHIKEHUIO. IIpoBepka BBIIOIHEHUS
HccnenoBanue Ha yCTOWYHMBOCTD € TOMOIIBIO yHKumit JIamyHosa. Ja00paTopHOU paboThI
17. |llonmoxxeHue paBHOBecus. MccnenoBanue Ha yCTOHUYNBOCTh HyJIeBOro pemeHus.  |[IpoBepka BeIMOTHEHUS
7ab0paTopHO PabOTHI
18. |OcoOsre Toukn. MccnenoBarne 0co00i TOUKH. [IpoBepka BEITIOTHEHUS
1ab0paToOpHOH PabOTHI
19. |®a3zoBas maockocTh. Pa3zo0Boe NPOCTPAHCTBO. ABTOHOMHBIE CHCTEMBI 1 [TpoBepka BEITOTHEHHA
TPaeKTOPHUH. 1abopaTopHOH paboThI
20. |Kpaessie 3amaun. @ynxmus ['puna. [IpoBepka BbITOJHEHUS
71ab0paTopHO PabOTHI
21. |YpaBHEHHS C YaCTHBIMHU ITPOM3BOIHBIMH IIEPBOTO TOPSAKA. [TpoBepka BEITOTHEHHA

KOHTPOJILHOH paboThI

3amura abopatopHoi padotsl (JIP), Beimonnenue kypcosoro npoekra (KII), kypcoBoit
pabotsl (KP), pacuerno-rpaduyeckoro 3amanus (PI'3), manmcanue pedepara (P), scce (D),
koiutokBuyM (K), rectuposanue (T) u T.1.

2.4 TlepedyeHb y4eOHO-METOAMYECKOr0 O0ecneYeHUs VI CAMOCTOATEIbHON padoThl
o0y4aromuxcs Mo JMCHUIIHHE (MOYJII0)

Ne

Buxg CPC

Hepequb y‘IC6HO'M€TO,IlI/I‘IeCKOFO obecrneueHus JUCHUIIIIUHEI I10
BBIIOJIHCHUIO CAMOCTOSTSILHOM pa6OTbI

CaMocTosITeTbHOE H3YdeHHUE
pasenoB, caMONOATOTOBKA
(mpopaboTka 1 MOBTOPEHHE
JIEKIIMOHHOTO Marepuaia u
MaTepHaja yueOHUKOB U
y4eOHBIX TTOCOOHIA,
MOATOTOBKA K JJa0OpaTOPHBIM
Y NTPAaKTHYECKHUM 3aHATHM,
KOJUIOKBHYMaM H T.1.)

Merouyecknue yKka3aHusl 110 OpraHM3aldd CaMOCTOSTENbHON paboThl 1O
qucuumuinbe «JuddepeHunansiple ypaBHEHUs», yTBEPkKIEHHbIE Kadenpoit
MPUKIIaHOW MaTeMaTHKH, mpoTokos Ne7 ot 18.04.2018 1.

VY4eOHO-METOMNYECKHE

MaTepuaibl JUIsl CaMOCTOSITENIbHON pPabOThl OOydaroIUXCs W3

YHCJIa MHBAIK/IOB U JIUI] C OTPAHUYEHHBIMHU BO3MOXKHOCTSIMHU 3/10poBbsi (OB3) npenocrasistorcs
B (hopMax, aJanTUPOBAHHBIX K OTPAHUYEHUSIM UX 3[JOPOBBS U BOCIIPUATHS HH(DOpMALIUU:

JUid au1 ¢ HapyIIEHUSIMH 3pEHUS:

— B MieyaTHOM (popme yBeTMUEHHBIM HIpUPTOM,

— B (hopMe 2IIEKTPOHHOT O TIOKYMEHTA,

— B ¢popMe ayauodaiina,
— B I1e4aTHo! opme Ha

a3bIke bpaiins.

JInst AL ¢ HapyIeHUs MM CITyXa:

— B I1e4aTHoM (opme,




— B (hopMe DIEKTPOHHOTO TOKYMEHTA.

JIJ1s1 TTI C HApyIIEHUSIMH OTIOPHO-IIBUTATEIBHOTO armapara:

— B mieuaTHo hopme,

— B (hpopMe 3IIEKTPOHHOTO TIOKYMEHTA,

— B (popme ayamnodaiina.

JlaHHBII TepeYeHb MOXET OBbITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHI'CHTA
o0yyJarouuxcsi.

3. OOpa3soBaTesbHbIe TEXHOJIOTMH, NPHMeHsieMble NPH OCBOCHHMH JHCHUIINHBI
(Momy.Jis)

C ToukM 3peHus MPUMEHSEMbIX METOJOB MCHOJIb3YIOTCS KaK TpaJULMOHHbBIE
UH(POPMALIMOHHO-00BACHUTENbHBIE JIEKIMH, TaK W MHTEpaKkTUBHAs I0Jlaya Marepuaiga ¢
MYJIbTUMEANIHON cucTeMoil. KoMIbIOTEpHBIE TEXHOJOTMH B JaHHOM Cilydae 00ecreuuBaroT
BO3MOXKHOCTh Pa3HOIUIAHOBOI'O OTOOpPa)KEHUs aJrOPUTMOB U JEMOHCTPAIMOHHOIO MaTrepuaa.
Takoe couyeTaHue MO3BOJSET ONTUMAJIBHO MCIIOJIB30BaTh OTBEIEHHOE BpPEMS M PaCKpbIBaTh
JIOTUKY U COZEP’KAHUE AUCLIUILINHBIL.

Jlekuuu  TpPEACTaBISAIOT  COOOM
YpPaBHEHUU.

JIaGoparopHoe 3aHATHE MO3BOJISET HAYUYUTh CTYJEHTa IPUMEHATh TEOPETUUECKUE 3HAHUS
OpU PELICHUHM U MCCIEJOBAHUM KOHKPETHBIX 3ajad. JlabopaTopHble 3aHATHsS IMPOBOAATCSA B
TpaaAMLMOHHBIX aynuTopusx. Ilogxon pa30opa KOHKpPETHBIX CUTyallMid HIMPOKO HCIONb3YETCs
KaK IpernojasareileM, TaK M CTYACHTaMH IIpM IPOBEJCHUM AaHAIU3a PE3yJbTaTOB
CaMOCTOSITENIbHOW paboThl. DTO OOYCIIOBIEHO TEM, YTO B IPOIECCE HCCIEAOBAHHS YacTo
BCTPEUAIOTCS 3aadyM, I KOTOPBIX €IUHBIX MOAXOAOB HE cyuiecTByeT. Kaxaass KOHKpeTHas
3aJa4a TpU CBOEM HCCIICJOBAaHMHM HWMEET MHOXKECTBO IOJXO/I0B, a 3TO TpedyeT paszbopa u
OLICHKH 11€JIOM COBOKYITHOCTH KOHKPETHBIX CUTYalUH.

JUig Ui ¢ OrpaHUYeHHBIMU BO3MOXHOCTSMHU 3/10pPOBbsI IIPEIYCMOTPEHA OpraHU3alus
KOHCYJIbTALlMM C UCIOJIb30BAHUEM IEKTPOHHOMU IIOYTHI.

18. OueHounbie cpeacTBa [Jsl  TEKYIIEro
NMPOMEKYTOYHOM aTTeCTAlUN

OneHouyHble CpeAcTBa IpeIHAa3HAYeHbl JJIs KOHTPOJS U OLEHKH O0Opa3oBaTeIbHBIX
JOCTHKEHUN o0yyaromuxcs, OCBOMBIIUX nporpammy yueOHOM JUCLIUILINHBI
«Iuddepenimanbupie ypaBHEHU.

OneHouHbIE CpPeCTBA BKIIOYAET KOHTPOJIbHBIE MaTEpUaibl Ul MPOBEACHUS TEKYUIero
KOHTPOJIA B (OpME OIpoca, pa3HOYPOBHEBBIX 33JaHUN U NMPOMEKYTOYHOH aTTeCTAUMH B
¢dopme BOIPOCOB U 3aJIlaHUM K HK3aMEHY, 3aUeTy.

CTpyKTYypa OlleHOYHBIX CPeJACTB AJIsl TeKYylleil U MPOMeKYTOYHOM aTTecTaluu

cucremMaTnueckue 0030pel  auddepeHnnanbHbIX

KOHTPOJIA ycneBaeMoCTH Hu

HauMeHnoBaHue O1[eHOYHOTO CpCACTBa

No Kon u HanmeHnoBaHme
Pe3ynbraTel 00y4eHus N IIpomesxyTouHas
n/m HHAMKaTOpa Tekymuii KOHTPOJIb
aTTecTanus
OCHOBHBIE TIOHATUS U HOIIK-1.1. (C/16.6 3u.14) YcrHbI onpoc, Bomnpoc Ha

OIIpe/IeICHUsI TEOPUH NOIIK-1.2. (A/01.5 3n.2) poBepKa sKk3amene 1-3
nuddepeHnnanbHbIX HOIIK-1.3. (A/01.5 [p.1 3n.) CaMOCTOSATENBHOM
ypaBHeHuii niepsoro nopsiaka. | MOIIK-1.4. (D/03.6 V.1) HeayJIuTOpHOU

HIIK-1.1. (D/03.6 3u.2) paboTsI,

HUIIK-1.4. (C/16.6 31.5) KOHTPOJbHAs

WTIK-1.8. (A/01.5 31.2)
WTIK-1.9. (A/01.5 31.3)
WTIK-1.10. (A/01.5 JIp.1 31.)
WTIK-1.13. (A/27.6 Y.1)
WIIK-1.14. (A/01.5 ¥.3)
WTIK-1.15. (D/03.6 Tn.2)
WTIK-1.16. (A/01.5 Tn.3)

pabora o Teme

Teopemsl cylieCTBOBaHUS U
CANMHCTBCHHOCTH PCHICHUA

VOTIK-1.1. (C/16.6 3u.14)
WOIIK-1.2. (A/01.5 31.2)

YerHbli onpoc,
IIPOBEpKa

Bompoc Ha




3anmaun Komm yis oHOTO
YpaBHEHHSI U CUCTEM

g hepeHIHaTbHBIX
YpaBHEHMM.

WOIIK-1.3. (A/01.5 [Ip.1 31.)
VIOIIK-1.4. (D/03.6 V.1)
WTIK-1.1. (D/03.6 31.2)
WIIK-1.4. (C/16.6 31.5)
WTIK-1.8. (A/01.5 31.2)
WTIK-1.9. (A/01.5 31.3)
WIIK-1.10. (A/01.5 Jp.1 3u.)
WIIK-1.13. (A/27.6 Y.1)
WIIK-1.14. (A/01.5 Y.3)
WIIK-1.15. (D/03.6 Ta.2)
WTIK-1.16. (A/01.5 Tn.3)

CaMOCTOSTEIILHOM
HeayJIUTOPHOMH
paboTHhI

sK3amene 4-7

CBaoiicTBa pelieHni TNHEHHBIX
OJIHOPOJHBIX CUCTEM.

VIOIIK-1.1. (C/16.6 3u.14)
WOIIK-1.2. (A/01.5 31.2)
WOIIK-1.3. (A/01.5 JIp.1 31.)
VIOIIK-1.4. (D/03.6 V.1)
WTIK-1.1. (D/03.6 31.2)
WIIK-1.4. (C/16.6 31.5)
WTIK-1.8. (A/01.5 31.2)
WTIK-1.9. (A/01.5 31.3)
WIIK-1.10. (A/01.5 Jp.1 3u.)
UTIK-1.13. (A/27.6 V.1)
UTIK-1.14. (A/01.5 V.3)
WIIK-1.15. (D/03.6 Tx.2)
UTIK-1.16. (A/01.5 Tn.3)

YcerHsli onpoc,
IpoBepKa
CaMOCTOATEIIBHON
HeayIUTOPHOU
paboTsl

Bompoc Ha
sk3amene 8-10

CDyHI[aMeHTaJ'H)Ha}I ManI/IIla nu
eé cpoiicTBa. JInHelHbIe
HEOJHOPOIHBIC CHICTEMBI.

VIOTIK-1.1. (C/16.6 3u.14)
WOIIK-1.2. (A/01.5 31.2)
WOIIK-1.3. (A/01.5 Mp.1 3u.)
WOIIK-1.4. (D/03.6 V.1)
WTIK-1.1. (D/03.6 31.2)
UTIK-1.4. (C/16.6 31.5)
WTIK-1.8. (A/01.5 31.2)
WTIK-1.9. (A/01.5 31.3)
WTIK-1.10. (A/01.5 p.1 3u.)
UTIK-1.13. (A/27.6 V.1)
UTIK-1.14. (A/01.5 V.3)
WTIK-1.15. (D/03.6 Tn.2)
WTIK-1.16. (A/01.5 Tn.3)

YcerHbll onpoc,
IIpoBepKa
CaMOCTOSATEIBLHOM
HeayIUTOPHOU
paboThI

Bompoc Ha
sx3amene 11-12

JIunelnHbIe
muddepeHnraIbHbIE
ypaBHEHHUSI N-0Tr0 NOPsIKA.
Meron Bapuauuu
MPOU3BOJIbHBIX MOCTOSHHBIX
JUTSI HEOAHOPOJHOTO
ypaBHEHHUSI N-0r0 NOPsIKA.

VIOTIK-1.1. (C/16.6 3u.14)
WOIIK-1.2. (A/01.5 31.2)
WOIIK-1.3. (A/01.5 [Ip.1 3n.)
VOIIK-1.4. (D/03.6 V.1)
WIIK-1.1. (D/03.6 31.2)
WIIK-1.4. (C/16.6 31.5)
WIIK-1.8. (A/01.5 31.2)
WTIK-1.9. (A/01.5 31.3)
WTIK-1.10. (A/01.5 p.1 3u.)
UTIK-1.13. (A/27.6 V.1)
WIIK-1.14. (A/01.5 ¥.3)
WTIK-1.15. (D/03.6 Tn.2)
WTIK-1.16. (A/01.5 Tn.3)

YcerHbll onpoc,
IpoBepKa
CaMOCTOSATEILHOM
HeayJIUTOPHOM
paboTHI

Bompoc Ha
sx3amene 13-17

JIuneiinble 0JHOPOIHBIE
mudepeHIraIbHbIC
ypaBHEHHsI N-0T0 TOPSI/IKA C
MOCTOSIHHBIMH

k03¢ dpunneHTaMu.
INoctpoenue ob1ero
penieHus.

VIOTIK-1.1. (C/16.6 3u.14)
WOIIK-1.2. (A/01.5 31.2)
WOIIK-1.3. (A/01.5 [Ip.1 3u.)
WOIIK-1.4. (D/03.6 V.1)
WIIK-1.1. (D/03.6 31.2)
WTIK-1.4. (C/16.6 31.5)
WIIK-1.8. (A/01.5 31.2)
WTIK-1.9. (A/01.5 31.3)
WTIK-1.10. (A/01.5 Jp.1 3u.)
WTIK-1.13. (A/27.6 V.1)
WTIK-1.14. (A/01.5 V.3)
WTIK-1.15. (D/03.6 Tn.2)
WIIK-1.16. (A/01.5 Tn.3)

YceTHbll onpoc,
IpoBeEpKa
CaMOCTOSTENIbLHOU
HeayJIUTOpHOU
paboTsl,
KOHTpOJIbHAsI
pabora o Teme

Bompoc Ha
sx3amene 18-20




HeonmHopoaHbie ypaBHEHHS C
MOCTOSIHHBIMH
koapurmenTamu. [Tonck
YaCTHOTO PEIICHHS.

VOIIK-1.1. (C/16.6 3u.14)
WOIIK-1.2. (A/01.5 31.2)
WOIIK-1.3. (A/01.5 JIp.1 31.)
VIOIIK-1.4. (D/03.6 V.1)
WTIK-1.1. (D/03.6 31.2)
WIIK-1.4. (C/16.6 31.5)

VYcrHBlii onpoc,
MPOBEPKa
CaMOCTOSITENIHON
HeayIUTOPHOU
paboTsl,
KOHTpPOJIbHAs

Bonpoc Ha
sK3amene 21-23

7 NIIK-1.8. (A/01.5 31.2) pabota o Teme
HNIIK-1.9. (A/01.5 31.3)
WIIK-1.10. (A/01.5 [p.1 3n.)
UIIK-1.13. (A/27.6 ¥Y.1)
UIIK-1.14. (A/01.5 ¥.3)
UIIK-1.15. (D/03.6 Tx.2)
UIIK-1.16. (A/01.5 Tn.3)
CaoiicTBa Hynel perieHus HOIIK-1.1. (C/16.6 3n.14) YcTHBIi onpoc, Bonpoc Ha
muddepeHnInanTbHbIX NOIIK-1.2. (A/01.5 3n.2) MpOBEPKa sKk3ameHe 24-27
ypaBuenuid. Teopema ltypma. | UOIIK-1.3. (A/01.5 dp.1 3n.) CaMOCTOSTENIEHON
Pemenne TUHEHHBIX HOIIK-1.4. (D/03.6 V.1) HeayIuTOPHOU
Qg depeHIraTbHBIX UIIK-1.1. (D/03.6 31.2) paboTsl
ypaBHeHH# ¢ momombio psanos. | UIIK-1.4. (C/16.6 31.5)
8 NIIK-1.8. (A/01.5 31.2)
WIIK-1.9. (A/01.5 31.3)
WIIK-1.10. (A/01.5 [p.1 3n.)
UIIK-1.13. (A/27.6 ¥Y.1)
UIIK-1.14. (A/01.5 ¥.3)
UIIK-1.15. (D/03.6 Tx.2)
NIIK-1.16. (A/01.5 Tn.3)
3aBHCHUMOCTH PEIICHHS OT NOIIK-1.1. (C/16.6 3u.14) VYcTHBIH omipoc, Bonpoc Ha
HavYaIbHBIX 3HAYCHUN U HOIIK-1.2. (A/01.5 31.2) TpoBepKa sk3amene 28-30
mapaMeTpOB. HOIIK-1.3. (A/01.5 Op.1 3n.) CaMOCTOSTENIEHON
HOIIK-1.4. (D/03.6 V.1) HeayIuTOPHOU
HIIK-1.1. (D/03.6 3u.2) paboThI
HNIIK-1.4. (C/16.6 31.5)
9 WIIK-1.8. (A/01.5 31.2)
WIIK-1.9. (A/01.5 3u.3)
WIIK-1.10. (A/01.5 [p.1 3n.)
HUIIK-1.13. (A/27.6 V.1)
UIIK-1.14. (A/01.5 ¥Y.3)
WUIIK-1.15. (D/03.6 Ta.2)
NIIK-1.16. (A/01.5 Tn.3)
OmHOPOIHBIE CHCTEMBI HOIIK-1.1. (C/16.6 31.14) YcTHBII ompoc, Bonpoc Ha
JIUHEHHBIX NOIIK-1.2. (A/01.5 3u.2) MpoBepKa sk3amene 31-33
muddepeHIraTbHBIX HOIIK-1.3. (A/01.5 Op.1 3n.) CaMOCTOSTEIEHON
YpaBHEHHIA C IOCTOSTHHBIMH HOIIK-1.4. (D/03.6 V.1) HeayIuTOPHOU
K03 pureHTaMu. UIIK-1.1. (D/03.6 31.2) paboTHI,
[MTocTpoenue ob1Iero WUIIK-1.4. (C/16.6 31.5) KOHTpOJIbHAsI
10 | pemeHus. WIIK-1.8. (A/01.5 3u.2) pabota 1o Teme
WIIK-1.9. (A/01.5 3u.3)
WIIK-1.10. (A/01.5 [p.1 3n.)
WIIK-1.13. (A/27.6 ¥Y.1)
UIIK-1.14. (A/01.5 ¥Y.3)
NIIK-1.15. (D/03.6 Tx.2)
NIIK-1.16. (A/01.5 Tn.3)
JluneliHble HEOMHOPOIHBIE NOIIK-1.1. (C/16.6 3n.14) VYerHblif onpoc, Bonpoc Ha
CUCTEMBI C ITIOCTOSTHHLIMU HOIIK-1.2. (A/01.5 3u.2) MIPOBEPKA sk3amene 34-35
ko3 Punmenramu. [Tonck HOIIK-1.3. (A/01.5 Op.1 3n.) CaMOCTOSITEIbHOM
YACTHOT'O pPeleHusl. HOIIK-1.4. (D/03.6 V.1) HeayJIUTOPHOM
UIIK-1.1. (D/03.6 3u.2) paboTHI,
11 HIIK-1.4. (C/16.6 31.5) KOHTpOJIbHAs

WIIK-1.8. (A/01.5 31.2)
WIIK-1.9. (A/01.5 31.3)
WIIK-1.10. (A/01.5 [Ip.1 31.)
UIIK-1.13. (A/27.6 V.1)
UTIK-1.14. (A/01.5 V.3)

pabora o Teme




WTIK-1.15. (D/03.6 Tn.2)
WTIK-1.16. (A/01.5 Tn.3)

12

YcroiuuBocTs 110 JIAmyHoBY.
T'eomerpuueckas
MHTEPIPETALHS.

Y cTOMUNBOCTb HYJIEBOIO
pelIeHrs: OIHOPOAHOMN
cucteMsl auddepeHITnaTEHBIX
YpaBHEHUH C MOCTOSIHHBIMU
k03¢ dHULneHTaMu.

VIOTIK-1.1. (C/16.6 3u.14)
WOIIK-1.2. (A/01.5 31.2)
VOIIK-1.3. (A/01.5 JIp.1 31.)
VIOIIK-1.4. (D/03.6 V.1)
WTIK-1.1. (D/03.6 31.2)
WTIK-1.4. (C/16.6 31.5)
WTIK-1.8. (A/01.5 31.2)
UTIK-1.9. (A/01.5 31.3)
WTIK-1.10. (A/01.5 fp.1 3u.)
UTIK-1.13. (A/27.6 V.1)
UTIK-1.14. (A/01.5 V.3)
UTIK-1.15. (D/03.6 Tn.2)
WTIK-1.16. (A/01.5 Tn.3)

YcrHblii onpoc,
TIpoBepKa
CaMOCTOSTEIBHOMN
HeayIUTOPHOU
paboTsl

Bomnpoc Ha
sKk3aMeHe 36-38

13

Jlemma Jlsnynosa. Teopema
YeraeBa. Y CcTOMYUBOCTH 11O
TIEPBOMY IPUOIIDKEHHIO.

WOIIK-1.1. (C/16.6 31.14)
WOIIK-1.2. (A/01.5 31.2)
WOIIK-1.3. (A/01.5 [p.1 3u.)
WOIIK-1.4. (D/03.6 V.1)
WTIK-1.1. (D/03.6 31.2)
UTIK-1.4. (C/16.6 31.5)
WTIK-1.8. (A/01.5 31.2)
WTIK-1.9. (A/01.5 31.3)
WTIK-1.10. (A/01.5 p.1 3u.)
UTIK-1.13. (A/27.6 V.1)
UTIK-1.14. (A/01.5 V.3)
WTIK-1.15. (D/03.6 Ta.2)
WTIK-1.16. (A/01.5 Tn.3)

YerHbli onpoc,
MpOBEPKa
CaMOCTOSTENBHON
HeayIUTOPHOU
paboThI

Bormpoc Ha
sk3aMeHe 39-41

14

IToBenenue TpaekTopuil
JIMHENHON OJTHOPOAHOM
cucteMsl audepeHITnaTEHBIX
YpaBHEHH BTOPOTO TOPSAKA C
MOCTOSIHHBIMH

k03¢ dULneHTaMU.

WOIIK-1.1. (C/16.6 31.14)
WOIIK-1.2. (A/01.5 31.2)
WOIIK-1.3. (A/01.5 Mp.1 3u.)
WOIIK-1.4. (D/03.6 V.1)
WTIK-1.1. (D/03.6 31.2)
UTIK-1.4. (C/16.6 31.5)
WIIK-1.8. (A/01.5 31.2)
WTIK-1.9. (A/01.5 31.3)
WTIK-1.10. (A/01.5 p.1 3u.)
UTIK-1.13. (A/27.6 V.1)
UTIK-1.14. (A/01.5 V.3)
WTIK-1.15. (D/03.6 Ta.2)
WTIK-1.16. (A/01.5 Tn.3)

YerHblii onpoc,
IpOBEpKa
CaMOCTOSATEILHOM
HeayIUTOPHOU
paboThI

Bormpoc Ha
sx3amene 42-45

15

HeBbipoxkneHHbBIE TOJIOKEHHS
paBHOBECHS aBTOHOMHO
CHUCTEMBI BTOPOTO MOPSIIKA.
VYceroitunBocTh
NEPUOANYECKUX PELICHUM.

VIOIIK-1.1. (C/16.6 3u.14)
WOIIK-1.2. (A/01.5 31.2)
WOIIK-1.3. (A/01.5 [Ip.1 31.)
VOIIK-1.4. (D/03.6 V.1)
WTIK-1.1. (D/03.6 31.2)
WTIK-1.4. (C/16.6 31.5)
WTIK-1.8. (A/01.5 31.2)
WTIK-1.9. (A/01.5 31.3)
WTIK-1.10. (A/01.5 p.1 3u.)
UTIK-1.13. (A/27.6 V.1)
UIIK-1.14. (A/01.5 V.3)
WIIK-1.15. (D/03.6 Tn.2)
WIIK-1.16. (A/01.5 Tn.3)

YcTHbl onpoc,
IpoBeEpKa
CaMOCTOSATEILHOM
HeayJIUTOPHOM
paboThI

Bormpoc Ha
sK3amene 46-48

16

KpaeBI)Ie 3aJa4u.

VIOIIK-1.1. (C/16.6 3u.14)
WOIIK-1.2. (A/01.5 31.2)
WOIIK-1.3. (A/01.5 [Ip.1 31.)
VOIIK-1.4. (D/03.6 V.1)
WTIK-1.1. (D/03.6 31.2)
WTIK-1.4. (C/16.6 31.5)
WTIK-1.8. (A/01.5 31.2)
WTIK-1.9. (A/01.5 31.3)
WTIK-1.10. (A/01.5 [Ip.1 31.)

VYecrHslii onpoc,
IpoBepKa
CaMOCTOSTENIbHOU
HeayJIUTOPHOU
paboThI

Bonpoc Ha
sk3amene 49-52




WTIK-1.13. (A/27.6 Y.1)
WTIK-1.14. (A/01.5 ¥.3)
WTIK-1.15. (D/03.6 Ta.2)
WTIK-1.16. (A/01.5 Tn.3)

YpaBHEHUS ¢ YaCTHBIMHU NOIIK-1.1. (C/16.6 3u.14) VYcerHBI omipoc, Bonpoc Ha
TIPOM3BOTHBIMH IIEPBOTO NOIIK-1.2. (A/01.5 38.2) TIpoBepKa sKk3ameHe 53-55
TOpSI/IKA. NOIIK-1.3. (A/01.5 Op.1 3n.) CaMOCTOSTENIEHON
HOIIK-1.4. (D/03.6 V.1) HeayIuTOPHOU
UIIK-1.1. (D/03.6 3u.2) paboThI
UIIK-1.4. (C/16.6 3n.5)
17 UIIK-1.8. (A/01.5 31.2)

WTIK-1.9. (A/01.5 31.3)
WTIK-1.10. (A/01.5 Ap.1 3u.)
UTIK-1.13. (A/27.6 V.1)
WIIK-1.14. (A/01.5 V.3)
WIIK-1.15. (D/03.6 Tn.2)
WTIK-1.16. (A/01.5 Tn.3)

TunoBble KOHTPOJIbHBbIE 3aJaHUSl WM HHbIe MaTepHaJibl, Heo0XoaAMMbIe s
OLlEHKM 3HAHWIi, YMEHUI, HABBIKOB U (MJIH) ONBITA JeSATEJbLHOCTH, XaPAKTEPHU3YIOIIHX
Tanbl GOPMHUPOBAHNSI KOMIIETEHIMH B Mpoliecce 0CBOEHHUsI 00Pa30BaTeIbLHOH MPOrPpaMMbl

Bonpoch 1151 ceMHHAPOB, KOJUIOKBHYMOB, cO0ece10BaHUSA

BUJIET 1

1. Teopema cyuiecTBOBaHUS M €IMHCTBEHHOCTH JIJIsl IMNHEHHBIX CUCTEM.

2. Teopema JInyBuiis Ui TMHEHHBIX OJHOPOIHBIX CUCTEM.

3. 3aiaua. YpaBHeHUs B MOTHBIX auddepeHuaiax u mpuBOISIIEeCS K HAM.

BUJIET 2
1. Ipocreiimume knaccyl 0OBIKHOBEHHBIX U PepeHInalbHbIX YpaBHEHUN
MIEPBOTO MOPSIKA.
2. CpoiicTBa pelieHuil TMHEHHBIX OJTHOPOIHBIX CUCTEM (TeopeMsl 1, 2, 3).
3. 3ajaua. OTHOPOTHBIC YPABHEHHUS M IIPUBOISITUECS K HIM.

BUJIET 3
1. YTBepkaeHne 0 IpeaCTaBICHNUN PELIEHUS] HEOJHOPOTHOM CUCTEMBI,
CIICICTBHE.
2. Jlemma o nuHeWHO# He3aBUCUMOCTH (YHKITUH BUIa xkehX,
3. 3ay1aua. YpaBHeHUs, HE pa3pelIieHHbIC OTHOCUTEIIEHO MPOU3BOTHOM.

BUWJIET 4
1. Teopema cy1iecTBOBaHUS M €JMHCTBEHHOCTH pereHus 3a1aun Komu s
JMHENHOTr0 ypaBHEHUs N-0T0 MopsiaKa.
2. ITouck yacTHOTO pelLIeHUs TUHEHHOTO HEOAHOPOIHOTO YPaBHEHHUS C
MOCTOSIHHBIMU KO3 (uLineHTamMu (pe30HAHCHBIH cyyail).
3. 3amaua. YpaBHEHUs C pa3ZielICHHBIMU U Pa3IeIIOUIMMUCS IEPEMEHHBIMU U
MIPUBOJIALINECS K HUM.

BWJIET 5
1. Teopema o raankocTu pemeHuit AuddepeHnnanbHbIX YpaBHEHUH.
2. [TonmkeHne MopsIKa JIMHEWHOTO OTHOPOTHOTO T (hepeHITHATEHOTO
ypaBHEHHUS.
3. 3amada. JIuHeiiHbIe ypaBHEHHS TIEPBOTO MOPSIIKA.




KomnuekT 3agaHuii 1JIsi KOHTPOJIbHON PadoThl

Tema 1. /Tuddepennmanbabie ypaBHEHH IEPBOTO MOPSIKA.

3aganue: OnpeenuTh THII U PEHINTh Kakaoe IudQepeHnnaIbHoe YpaBHEHUE TIEPBOTO
HOPSIIKA.

Bapwuant 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*%,

Bapuant 2

1. ysinx +y'cosx = 1;

2.2x3+y=xy;

3. x(x—l)y +2xy— 1;
y

4. y —-1= x(x+1)

5.xy — 2y = —2x2.
Tema 2. JTuddepeHnuanbable ypaBHEHUS BBICIINUX ITOPSIKOB.
3ananue: Pemuth ypaBHEHUE.
Bapuant 1
’ /2 ’ .
l.xyy —xy —yy =0;
2. xy® —y® =0;
3.y® —2y"+2y" =2y +y = 0;
4.y® +8y" + 16y = 0;
5.9"+ 5y + 6y = cos 2x;
6. y” + 4y’ + 3y = cosx;
7.y +y= tgx

8.y —)’ _m,

9.x%y" —3xy + 3y = 5x% — x;
10. x?y" — xy — 3y = 5x*,
Bapuanr 2

1.y "—7y"+16y — 12y = 0;

2.y® +4y" +8y" + 16y + 16y = 0;
72 ’
3.y =40y -1
" _ ’ 1_
4. xy =y In xl,
Sy +y = Cst;
" ’ sinx |
6. y” Ty /_ cos?x’
7.y —4y + 3y =sinx;
8.y —5y + 6y = sin 2x;

9.x%2y" —3xy + 3y = 5x% — x;
10. x?y" — xy — 3y = 5x*,
Tema 3. Cucremsl nuddepeHInanbHbIX YpaBHEHUH.
3ananue: Pemuts cucreMy ypaBHEHUH.
Bapnanr 1
x =y,

1. y —4x + 4y,

=—-2x+y+2z



x =2x+ 6y — 15z,
y'=x+y—5z
Z—x+2y 6z.

3 x = —x—2y+ 2et,

y'=—2x+2y+5€
—4x+2y,

4. t

y' = —x+y+2et.

BapHaHT 2
x =9x — 6y — 2z,
y =18x — 12y — 3z,

{Z = 18x — 9y — 62z.

1.

x =4x + 6y — 15z,
y' =x+3y—5z
Z—x+2y 4z.
3{ x' = —x+ 3y,
y' =—x+3y+et
x=4x+y—e‘,
{ y' =—5x—2y.

2t
4.

3ayeTHO-IK3aMeHAIIMOHHbIE MAaTepHAJIbl Ui TNPOMEKYTOYHON  aTTecTaluu
(3xk3ameH/3a4eT)

Bonpocsl 111 NOATOTOBKH K 3K3aMEHY

1. OcHOBHBIE TIOHATHS TEOPHUH OOBIKHOBEHHBIX U PEpEeHINATbHBIX YpaBHEHUIA.
Huddepenunansuple ypaBHEHHUsS TEpBOTO TopsAKa (C pa3AeNsIONMMUCST TEPEeMEHHBIMH,
OTHOPOJHBIE YPaBHEHHS, YpaBHEHHs B TMOJHBIX JaudQepeHnranax, HHTEIPUPYIOIINI
MHO>KUTEJIb).

2. JluHeliHbIe YpaBHEHUS 1-0r0 mopsiaka.

3. Jlemma I'ponyosna — benmana.

4. Teopema o cymiecTBOBaHUM M eAuHCTBeHHOCTH pemieHus ([lukapa) nns omgHOTO
T epeHIaIbHOr0 YpaBHEHUS.

5. Teopema Ilmano (0e3 pgokazarenscTBa). TeopemMa O THAAKOCTH — PEIICHHS
T pepeHIaIbHOr0 YpaBHEHUS.

6. Teopema ITukapa st cucrem.

7. TeopeMa CyII€CTBOBaHUS U €IUHCTBEHHOCTH JUISl TMHEHHBIX CUCTEM.

8. CBoiicTBa pelIeHuit TMHEHHBIX 01HOPOAHBIX cucteM. (Teopemsr 1,2,3).

9. CgoiicTBa pemieHuit TMHEHHBIX 0THOPOAHBIX cucTeM. (Teopemsr 4,5).

10. Teopema JInyBHILISI UTSI TMHEHHBIX CUCTEM.

11. dynnameHnTanpHas MaTpulia U €€ CBOICTBA.

12. JIuneliHbie HEOMHOPOIHBIE CUCTEMBI. Y TBEPXKIACHHUE M CIIeACTBHE. METoI BapuaIiuu
IIPOU3BOJIBHBIX MOCTOSIHHBIX.

13. Jlunetinpie muddepeHIHATBLHBIC YPaBHEHHS N-Or0 IMOpSJIKA. DKBHUBAJICHTHOCTH
YpaBHEHHs N-0ro MOpsAAKa U CUCTEMBI. TeopeMa CyIeCTBOBAaHUS U €IUHCTBEHHOCTH PEILICHUS
3agaun Komm s ypaBHeHUs N-0ro Mopsijika.

14. CgolicTBa pemieHHuil TMHEHHBIX OJHOPOJIHBIX TU(PEepeHIINATbHBIX ypaBHEHUNH N-0To
nopsiaka. Teopemsr 1,2,3.

15. CgolicTBa penieHuil TMHEHHBIX OJHOPOIHBIX TU(PEepeHIINATbHBIX ypaBHEHUNH N-0To
nopsiaka. Teopemsl 4,5.

16. Teopema JInyBuiuist. [ToHnxeHne nopsiika TMHEHHOTO OJHOPOAHOTO YPAaBHEHHS.



17. Metoz Bapuanuy mpou3BOJIBHBIX MOCTOSHHBIX Ul HEOJHOPOAHOTO YPaBHEHUS N-0T0
HOpsIZIKA.

18. Jluneiinpie muddepeHIranbHbIE YpPaBHEHHUS N-0T0 TMOPSAKA C  MOCTOSTHHBIMU
Kod(pduuueHTamMu, ciayyall NpoCTBIX XapakTepucTuueckux uyucen. Iloctpoenue obiero
BEIIECTBEHHOT'O PEIICHUSI.

19. Jlemma o TuHEHHON HE3aBUCUMOCTH (YHKIIUN BHJIA xkehmx,

20. Jluneiinple ypaBHEHHS C TIOCTOSHHBIMH KOI((UIIMEHTaMHU, CIy4ald KpaTHBIX
XapaKTEePUCTHUUECKUX YUCEIL.

21. HeonHopoHble ypaBHEHHsI C TOCTOSHHBIMH Kod(duuuentamu. Ilouck yacTHOTrO
peLIeHHs] B HEPE30HAHCHOM CIlydae.

22. HeonHopoHble ypaBHEHHsI C TOCTOSHHBIMH Kod(duuuentamu. Ilouck yacTHOTrO
pELICHHs B PE30HAHCHOM CIIy4ae.

23. HeonnopoiHble ypaBHEHHsI C TOCTOSHHBIMH Kod(duuuentamu. [louck yacTHOTrO
pELIEeHMs B BEIIECTBEHHOM Clly4ae.

24. CoiicTBa HyIe# pemenus nudpdepeHnuansubix ypasuenuid. Jlemma 1,2. Criencrue.

25. Teopema cpaBaenus [lItypma. 3amedanust.

26. Cnencreus 1,2,3.4.

27. Pemienue nuHeHHbIX U PepeHINaIbHBIX YPAaBHEHUH C TIOMOIIBIO CTENIEHHBIX PSJIOB.

28. 3aBHCHMOCTH PEIICHHSI OT HAYaIbHBIX 3HAYCHUH U mapameTpoB. Jlemma Amamapa.

29. Teopema O HeNpepbIBHOM 3aBUCUMOCTH U AU(D(HEPEHUUPYEMOCTH PpELICHUH OT
apaMeTpoB.

30. CneacTtBue M3 TEOpPEMBbl O HEMPEPBIBHOM 3aBUCUMOCTH M AupdepeHuupyemMocTu
pemenuii. [Tonydenne 3ama4 1yt MPOU3BOAHBIX 10 MTAPAMETPY M HAYaIbHBIM YCIIOBHSIM.

31. OHOpOHBIE CUCTEMBI JUHEHHBIX IU(p(PepeHNaTbHbIX YPAaBHEHUN C TOCTOSTHHBIMU
koo dunmentamu. Bua obmiero penieHus B crydae MaTpUIbl IPOCTOH CTPYKTYpHI. Beinenenue
BEIIECTBEHHOI'O PeIICHUS.

32. Bun o0mero pemeHus JIHHEHHOW OIHOPOAHOW cHcTeMbl aupdepeHInaIbHBIX
YpaBHEHMI B Cllyyae MaTpHULbl 0011ero Buaa. Beienenue BelecTBeHHbIX PELLICHUH.

33. MeTon HeompeaeleHHbIX KO3(D(HUIMEHTOB IMOUCKA OOINEro penicHHs JTMHCHHON
OJITHOPOJTHOM CHCTEMBI.

34. JluneitHple  HEOMHOPOIHBIE  CHUCTEMBI  TU(GEpEeHIHMANBHBIX  ypaBHEHHH ¢
HOCTOSHHBIMU ~ Koa(durnueHtamu. [IoMCK YacTHOro pemieHuss METOJOM HEONpeAeTIeHHbIX
K03 (UIIMEHTOB (HEPE30HAHCHBIN CITyYaii).

35. JIuneiiHple  HEONHOPOJHBIE  CHCTeMbl  TU(EpeHINaTbHBIX  YpaBHEHUH ¢
NOCTOSTHHBIMA KO3 urmenTamu. [[OMCK 4acTHOTO pEIIeHHsT METOJOM HEOIpeaeIeHHBIX
Kod¢duUIMeHTOB (PE30HAHCHBIN cay4ail). BemecTBeHHBIN cirydai.

36. Onpenenenne ycroiuuBocTr 1o JIssmyHoBY. CBEICHHE UCCIICIOBAHUS YCTOMYHBOCTH
HEHYJIEBOTO PELICHUs K HCCIENIOBaHMIO YCTOWYMBOCTH HYJEBOTO peuieHus. ['eomerpuueckas
uHTepnperauus. [IpeoOpasoBanue nuHEHONW cucTeMbl U (dEepeHIMATbHBIX YpaBHEHUH C
MOCTOSIHHBIMU K03 (purimeHTamu.

37. YCTOWYMBOCTh HYJIEBOTO pEMICHHS OJHOPOAHON cHcTeMbl U hepeHITHaTEHBIX
YPaBHEHMH C MOCTOSHHBIMU Koddurmentamu. Jlemmsr 1,2.

38. YCTOWYMBOCTh HYJIEBOTO pEMICHHS OJHOPOAHON cHCTeMbl U depeHITHATEHBIX
YpaBHEHMI ¢ MOCTOSHHBIMU Kodddurmentamu. Teopemsl 1,2,3. 3amevanue.

39. Jlemma JlsmmyHOBa.

40. Teopema Yeraea o HeycroiiuuBoctu. Kpurepuii Payca-I'ypsuma  (0e3
JIOKa3aTeNIbCTBA).

41. Teopema JlssmyHoBa 00 yCTOWYMBOCTH I10 NIEPBOMY IPUOINKEHUIO.

42. TloBeneHne TPACGKTOPUH JMHEHHOW OJHOPOMHOW CHCTEMBI IH(QepeHITHaTbHBIX
YpaBHEHMI BTOPOTO MOPsi/IKa C MOCTOSHHBIMU K03 huiimenTamu (y3el, ceyio).

43. TloBeneHWEe TPACGKTOPUH JMHEHHOW OJHOPOMHOW cUCTeMbl auddepeHnnaTbHbIX
yYpaBHEHMI BTOPOTO MOPsi/IKa C MOCTOSHHBIMU K03 durimentamu ((Hhoxyc, EeHTp).



44. TloBeneHrue TPAEGKTOPUN JHMHEHHOW OJHOPOAHOW cHUCTEMBbl AU(QepeHInaTbHBIX
YpaBHEHUW BTOPOTO TMOPSAKA C TMOCTOSHHBIMH KO3(PGUIIMEHTAMH (IUKPUTHYCCKUNM y3emd; {
A, #0,4,=0}).

45. TloBeneHrne TPAEGKTOPUH JHMHEHHOW OJHOPONHOW cUCTeMbl auddepeHInanbHbIX
YpaBHEHUU BTOPOTrO MOpSIKAa C TMOCTOSIHHBIMU KO3 @dUIMeHTaMu (BBIPOKICHHBIA Yy3emd; {
A, =4, =0}).

46. HeBbIpOXKICHHBIE MOJIOKEHUSI PAaBHOBECHSI aBTOHOMHOM CHCTEMBI BTOPOTO MOPSIKA.
Teopema o moBeieHUU TpaeKTOpUid BOIM3M QoKyca.

47. HeBbIpoXK/IEHHBIE OJIOKEHHSI PABHOBECHSI aBTOHOMHOM CHCTEMBI BTOPOI'O MOPSJIKA.
V3en, cenno (6e3 nmokazarenncrBa). [lonstue mpenenbHoro nukia. IloBenenue TpaekTopuit
BOJIM3M NPEAETHHOTO IHKIIA.

48. Y CcTOWYUBOCTH NEPUOJUIYCCKUX PEIICHUM.

49. Kpaessie 3anaun. AnbrepHatuBa @penronpma. CreacTBusl.

50. Onpenenenne ¢ynkuuu ['puna. Teopema o cymiectBoBaHuM (GyHKIUUA [puHa.
CgoiictBa ¢ynkuuu ['puna.

51. Vreepkaenue o pyukuun G(t,S), yaosierBopsroieii ycnosusam 1,2,3.

52. 3amaua Ilrypma-JlmyBumisa. Teopema o cBoiicTBaXx COOCTBEHHBIX 3HA4EHUH U
COOCTBEHHBIX (PYHKIIUH.

53. YpaBHEHHUSI C YaCTHBIMU NPOU3BOAHBIMM HEPBOro nopsaka. TeopeMbl O peLIeHusx
JMHENHOI0 OJTHOPOJAHOIO YpaBHEHHUS.

54. Iloctpoenue oO0mIero pemeHus KBa3WJIMHEHHOIO YpaBHEHHMs C  YacCTHBIMU
IIPOU3BOIHBIMU NIEPBOTO MOPSAIKA.

55. 3ajaua Kommu 118 JMHEHHOrO M KBa3WJIMHEHHOTO YypaBHEHHHl C YacTHBIMU
IIPOM3BOJHBIMU NIEPBOTO MOPSAIKA.

Kpurtepuu oneHuBanus pe3y/ibTaToB 00y4eHHUs

Onenka Kpurtepuu orieHuBaHuMsI 10 SK3aMEHY
BhicoKHi OIICHKY «OTJIMYHO» 3aCIy)KUBACT CTyvaeHT, OCBOUBIIIHMI 3HAHHUS,
YPOBEHD «5» YMEHUS, KOMIETCHLUMH M TEOPETHECKHH MaTepual 6e3 mpo0beos;
(oTmaHO) BBHITIOJTHUBIIMIA BCE 33J[aHUs, MPEAYCMOTPEHHBIC y4eOHBIM TUTAHOM Ha
BBICOKOM Ka4eCTBEHHOM YpPOBHE; MPAKTUYECKHE HaBBIKH
po(heCCHOHATLHOTO MPUMEHEHHS OCBOCHHBIX 3HAHHI C(HOPMHUPOBAHBI.
Cpenamii OIICHKY «XOpOIII0» 3aCITy)KUBAET CTYACHT, MPAKTHUECKH IMOJHOCTHIO
YPOBEHB «4» OCBOMBIIMK 3HAHWS, YMCHHS, KOMIICTCHIIMH W TEOPETUUCCKHIA
(xoporto) MaTepuain, ydeOHble 3aJaHusl HE OILIEHEHbl MaKCHUMAJIbHBIM YHCIIOM
0aJJI0B, B OCHOBHOM C(hOpMHPOBAI MPAKTUUYECKHE HABBIKU.
[Toporossrii OIICHKY «YyJIOBJICTBOPHUTEIHLHO» 3aCITyKHWBAaeT CTYACHT, YacTHYHO C
YPOBEHB «3» npobenaMyd  OCBOMBIIWM  3HAHUS, YMEHHS, KOMIIETEHIIMH H
(YIOBIIETBOpUTE | TEOPETHYSCKUH MaTepuall, MHOTHE ydeOHbIe 3ajaHus Ju00 He
JILHO) BBIIOJIHMJI, JHUOO OHM OIIEHEHBI YHCIOM 0aaaoB OJHM3KHM K
MUHUMAITBHOMY, HEKOTOPBIC TPAKTUYECKHE HABBIKK HE CPOPMHUPOBAHBI.
MuHUMaIBHBIA | OIIEHKY «HEYJOBIETBOPUTEIHHOY 3aCIYKHBAET CTY/IEHT, HE OCBOUBIINN
YPOBEHB «2% 3HAHUSA, YMEHUS, KOMIIETEHIINN U TEOPEeTUUYECKUI MaTepuas, yueOHbIe
(HeyIOBNETBOPHY | 3a/laHUs HE BBIMOJHUI, IPAKTUYECKUE HABBIKU HE CPOPMUPOBAHEI.
TEJHHO)

Kpurepnn onieHuBanus o 3adery:
«3a4TEHO». CTYIEHT BIAJCET TEOPETUYECKUMHU 3HAHMAMU 10 JAHHOMY pas3feily, AOIYyCKaeT
HE3HAYUTENbHbIE OLIMOKH, CIpaBISIETCSd C MaTrepralioM 0e3 BUAMMBIX 3aTPyJHEHUH; CTYIEHT
yMEeT TMpPaBWJIbHO OOBACHATh MaTepuall, IOJAKPEIUIsAs €ro NpuMepamMH, U, IPUMEHS
MOJIy4EHHBIE 3HAHUS [IPU PEIICHNH NMPAKTHYECKUX 3a/1a4.



«HE 3a4TEHO». MaTepuaJl HE yCBOEH MJIM YCBOEH YaCTHUYHO, CTYIEHT 3aTPyIHSETCS MPUBECTH
IPUMEpPBI, PELIAET 3aJaud C BUAMMBIMHU 3aTPYAHEHMSIMM; JTOBOJBHO OTrPaHUYEHHBI 00beM
3HAaHUU TEOPETUYECKOT0 MaTepHuaa.

OueHoYHBIE CpeACTBA Ui WHBAIUIOB M JIMI C OTPAaHUYECHHBIMH BO3MOXKHOCTSIMH
3JI0pOBbsI BEHIOUPAIOTCA C YI€TOM UX WHAUBUIYAIbHBIX TICUXO()U3NIECKIX OCOOCHHOCTEH.

— IpU HEOOXOIMMOCTH WHBAIMAAM M JIMIAM C OrPAaHWYEHHBIMH BO3MOXKHOCTSIMH
3JI0POBbsI IIPEIOCTABIISIETCS IOTIOTHUTEIIEHOE BpeMsI JUIsl TOJATOTOBKH OTBETA HA DK3aMEHE;

— IpY MIPOBEJICHUH MTPOLEAYPHI OLCHUBAHUS PE3yIbTaTOB OOYUCHHS MHBAIUIOB U JIHII C
OTPaHUYECHHBIMH BO3MOXXHOCTSIMH 3/I0POBbSI MPEIYCMAaTPUBAETCS MCIIOJIb30BaHUE TEXHUYECKHX
CPEZCTB, HEOOXOMMBIX UM B CBS3U C MX MHIMBHIYAILHBIMH OCOOCHHOCTSMH,

— IIpU HEOOXOAUMOCTH JJIs1 00YHAIOIIUXCS ¢ OTPAHUYCHHBIMHA BO3MOKHOCTSIMH 37I0POBbS
M WHBAINAOB TMPOIEIypa OLEHHBAHUS pE3YIbTAaTOB OOYYEHHS MO AWUCHHUIUIMHE MOXKET
IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Tpouenypa oreHMBaHMS PE3yIHTATOB OOYYEHHsS MHBAJIHMIOB U JIMIl C OTPAaHUYCHHBIMU
BO3MOXXHOCTSIMH  3JIOPOBBSI IO JUCHUIUIMHE (MOJIYJIO) MpeIyCMaTpUBaeT IPeIOCTaBICHUE
uHpopManuu B QGopMax, aJaNTUPOBAHHBIX K OTPAHUYEHHSIM HUX 370POBbSI M BOCIPUSATHS
uH(popMaluu:

JInst Tin ¢ HapyIICHUSIMH 3pSHUSI:

— B I1€4aTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (hopMe PIEKTPOHHOTO JOKYMEHTA.

JIist L ¢ HapyIIeHUsAMHU CIIyXa:

— B IIeYaTHOM opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JInst L ¢ HapyHIIEHUSIMH OTTIOPHO-/IBUTATEIILHOTO arIapara:

— B mieyaTHOU hopme,

— B (hopMe PIEKTPOHHOTO JTOKYMEHTA.

JlaHHBIN TIepeYeHb MOXKET OBITh KOHKPETH3HPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
oOyJaromuxcs.

5. Ilepedyenb y4eOHOM JIUTEpaTyphl, HHPOPMANMOHHBIX PECYPCOB H TEXHOJIOTHil

5.1. YueGnas autepartypa
1. ®ununnos, Anekceit ®enoposuy. Beenenue B Teoputo AuddepeHnnaabHbIX YpaBHEHHH
y4eOHUK Ul CTYACHTOB BY30B 10 Tpymie Gpu3nKo-MaTeMaTHUECKUX HAIPaBICHUHN U
cnenuanpHocteit / A. @. Oununmos. - 3. crep. - Mocksa : URSS : [JIEHAH/I], 2015. - 239 c.
- (Knnaccuueckuit yaue6auk MI'Y). - bubnuorp.: c. 234-236.
2. Oununmos, Anekcerd @emopouy. COOpHUK 33124 110 TUGGEpEeHIINATEHBIM YPABHEHUSM |
[60siee 1400 3amau ¢ oTBeTaMu : yuebHoe mocodue] / A. ®. dunumnmos. - U3a. 5-e. - Mocksa :
URSS : [Kamxnsiid gom "JIMBPOKOM"], 2013. - 237 c. - (Knnaccuueckwnii yaeonuk MI'Y). -
ISBN 9785397036368 : 129.00.
3. CoopHHK 3a/1a4 110 qUQGepeHIaTbHBIM YPaBHEHUSIM U BapHAIIMOHHOMY HCYHCIICHHUIO
yuebHoe nocooue / B. K. Pomanko, H. X. Araxanos, B. B. Biacos, JI. 1. KoBanenko. - 6-¢ u3j.
- Mockga : Jlabopatopus 3uanuii, 2020. - 222 c. - URL: https://e.lanbook.com/book/135528. -
ISBN 978-5-00101-799-8.
4. IlerpoBckuii, UBan ['eopruesny. Jlekiuu no Teopuu 0ObIKHOBEHHBIX JU(PHEpeHInaTbHbIX
ypaBHEHUI | y4eOHHK U1l MexaHuKo-mart. ¢ak. yH-tos / U. I'. [lerpoBckuii. - 3. 6-e, crep. -
M. : [Exutopuan YPCC], 2003. - 272 c. : ui. - ISBN 5354001838 : 109/00.
5. Xennep, B. K. O6bikHOBeHHbIE qU(depeHIMaIbHbIe YpaBHEHHs, BAPUALIMOHHOE UCUUCIICHUE,
OCHOBBI CTICUATBHBIX (QYHKIMI U MHTETPAIbHBIX YpaBHEHHI : yueOHoe nocobue / B. K.



Xennep, T. C. benozeposa, M. B. Xennep. - Cankr-IlerepOypr : Jlans, 2022. - 320 c. - URL:
https://e.lanbook.com/book/210038. - ISBN 978-5-8114-2592-1.

6. lemunoBuy, b.I1. Yucnennsie meto sl aHanu3a. [Ipubmmkenue GpyHKImid,
nuddepeHIraIbHbIC U HHTErPalbHbIe ypaBHeHHS © yueOHoe mocobue / B.I1. [lemumosuu, M. A.
Mapon, 3.3. lllyBanosa. - 5-e usn., crep. - Cankr-IlerepOypr : Jlans, 2021. - 400 c. - URL:
https://e.lanbook.com/book/167810. - ISBN 978-5-8114-0799-6.

5.2. Ilepuoauyeckas Jureparypa
He ucnons3yercs.

5.3. UHTepHeT-pecypchbl, B TOM 4YHCJI€ COBPeMeHHble Npo(eccHOHABHBIE 0a3bl
JAAHHBIX H HH(OPMAIMOHHBIE CTIPABOYHbIE CHCTEMBbI
J1eKTPOHHO-0u0InoTeYHble cucTeMbl (IBC):
1. DBC «HOPAUT» https://urait.ru/
2. ObC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» www.biblioclub.ru
3. BDBC «BOOK.ruy https://www.book.ru
4. ObC «ZNANIUM.COM» www.znanium.com
5. OBC «JIAHb» https://e.lanbook.com

IIpodeccnonanbubie 0a3bl JAHHBIX:

1. Web of Science (WoS) http://webofscience.com/

2. Scopus http://www.scopus.com/

3. Hayunas snexrponnas 6ubnuoreka (HOB) http://www.elibrary.ru/

4. HamuonanpHasi 3IeKTpOHHAs OMOIMOTEKa (JOCTYI K DNEKTPOHHON OMOIHOTEKE
aucceprauuit Poccuiickoit rocynapcrsentoit oubnuorexu (PI'B) https://rusneb.ru/

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

zbMath https://zbmath.org/

ScienceDirect https://www.sciencedirect.com/

Kypuanst uznarenscrea Wiley https://onlinelibrary.wiley.com/

ITomHOTEKCTOBBIE APXUBbBI BEAYHIUX 3allaAHbIX HAYYHbIX XYPHAJIOB Ha Poccuiickon
wiatgopme HaydHbIX xypHaaoB HOMKOH http://archive.neicon.ru

10. "Jlekropuym TB" http://www.lektorium.tv/

© NG

HNupopmManoHHbIE CIPABOYHbIE CHCTEMBI:
1. KoucynpranT [lntoc - cipaBodHas mpaBoBasi cucTeMa (JIOCTYI MO JOKaJIbHOM CEeTH C
KOMITBIOTEPOB OUOITNOTEKH )

Pecypcbl cBOOOAHOTO 1OCTYHA:

1. KubepJlenunxka (http://cyberleninka.ru/);

2. ®enepanbuelii mopran "Poccuiickoe odpazosanue” http://www.edu.ru/;

3. Hudopmanmonnas cucrema "EanHoe okHO JocTyna K 00pa3oBaTeiabHbIM pecypcam”
http://window.edu.ru/;

4. Enunas komnekius nudpoBeIx 00pa3oBaTeabHbIX pecypcos http://school-collection.edu.ru/ .

5. dexaepanbHbIi IIeHTP HHPOPMAIIMOHHO-00pa3oBaTenbHbIX pecypcos (http://fcior.edu.ru/);

6. CmoBapu u sHnmkIoneauu http://dic.academic.ru/;

7. Oo0pa3oBarenbHbIi opTan "Yueba" http://www.ucheba.com/;

CoOcTBeHHBIE JJICKTPOHHBIE 00pa3oBaTe/ibHbIe U HH(popMmanuonHbie pecypenl Kyol'y:

1. Cpena MmoayapHOTO TuHaMudeckoro ooydenus http://moodle.kubsu.ru

2. ba3a yueOHBIX IIIaHOB, yUeOHO-METOMUECKUX KOMIUIEKCOB, MyOIUKalui 1 KOH(pEpEHIHi
http://infoneeds.kubsu.ru/

3. DnexTtpouHslii karanor Hayuynoit 6ubnanorexku Kyol'VY http://megapro.kubsu.ru/MegaPro/Web
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4. bubanorexa MHOOPMAIIMOHHBIX pecypcoB Kadeapbl HHOOPMAITMOHHBIX 00pa30BaTEIbHBIX
texHousioruit http://mschool.kubsu.ru

6. Meronuyeckne yKa3aHMsl UISl OOYYAIOINHUXCH 1O OCBOEHHIO THCHHMILIHUHBI
(MomyJist)

[To xypcy mpeaycMOTpEeHO NPOBEICHUE JIEKIMOHHBIX 3aHATHH, Ha KOTOPBHIX JaeTcs
OCHOBHOM TEOPETHYECKHH MarepHaj, J1adOpaTOpHBIX 3aHATHH, MO3BOJAIONIMX CTYyIEHTaM B
HOJHOW Mepe O3HAaKOMHUTHCS C MOHATHEM JuddepeHInanbHbIX ypaBHEHHH W OCBOUTHCS B
PELICHUH TPAKTUYECKUX 3a/1a4.

BaxneimM 3TamomM Kypca SBISIETCS CaMOCTOSITeNbHass paboTa IO AMCIUILIMHE
«AuddepeHnmanbapie ypaBHESHUS.

Llenpto camocTOATENBPHOM pPabOTHl OakamaBpa SBISIETCS  YriyOJieHHE 3HaHHH,
MOJYYCHHBIX B PE3YJIbTAaTe ayJUTOPHBIX 3aHATUN. BbIpabaThiBatOTCS HABBIKA CAMOCTOSITEIHHOM
paboTHI. 3aKPEIUISIOTCS OIBIT U 3HAHMUS, TOJTyYEHHBIC BO BpeMs JIaOOPAaTOPHBIX 3aHATHH.

CamocrosarenbHas paboTa CTYAEHTOB B XOJ€ H3YyYCHHS JAUCHUIUIMHBI COCTOUT B
BBIIIOJTHEHUM ~ WHAMBUIYAIbHBIX  3aJlaHWH, 3aJaBaeMbIX  IPENoJaBaTelieM,  BEAYIIUM
1abopaToOpHbIE 3aHATHS, IMOATOTOBKH TEOPETHUYECKOTO MaTepuana K Jab0opaTOPHBIM 3aHSATHSM,
Ha OCHOBE KOHCIIEKTOB JICKIMH M Y4eOHOH JIHTepaTyphl, COTJIACHO KaJeHAApHOMY IUIaHYy U
MOJTOTOBKH TEOPETUYECKOT0 Marepuana K TECTOBOMY ONPOCY, 3a4eTy M JK3aMEHY, COTJIaCHO
BOITPOCAM K K3aMeHY.

Vka3zanus o opopMIIEHUIO padoT:

- pabora Ha 7a0OPATOPHBIX 3aHATHSIX W KOHCIEKTHI JEKIHUH MOTYT BBIIOJIHSTHCS Ha
OTJIENbHBIX JIUCTaX JIMOO HEMOCPEACTBEHHO B pabouell TeTpaay;

- opopmIteHIEe MHIMBHIYAIBHBIX 33aHUH KEIaTeIbHO Ha OTACTBHBIX JICTAX.

[IpoBepka WHIMBUAYANBHBIX 3aJaHW 1O TeMaM, pa3o0paHHBIM Ha JabOpaTOPHBIX
3aHATHAX, OCYIIECTBIISICTCS YEPe3 HENENI0 Ha TEKYIIEeM JIAOOpAaTOPHOM 3aHATHH, THOO0 B TEYCHHUE
HEJIEJH TOCIIe ATOTO 3aHATHS HA KOHCYJIbTALlUH.

JIns pa3bsCHEHHS HENOHSATHBIX BOIIPOCOB JIGKTOPOM M ACCHUCTEHTOM €KCHEAETbHO
MPOBOJISATCS] KOHCYJIBTAIIMH, O BPDEMEHU KOTOPBIX TPYIIIBI U3BEIIAIOTCS 3apaHee.

B ocBoeHun AMCHMIUIMHBI MHBATUIAMU M JUIAMU C OTPAHUYEHHBIMH BO3MOXKHOCTSIMHU
30POBbsl  OOJIBIIIOE 3HAYEHHE HMEET WHIWBHUAyalbHas ydeOHass pabora (KOHCYJIbTAllUh) —
JIOTIOTHUTEIBHOE PA3bsICHEHHE yUeOHOr0 MaTepuraa.

NunuBuayanbHple KOHCYJBTAIMM 1O TPEAMETY SBISIOTCS BaXXHBIM  (pakTOpoM,
CMOCOOCTBYIOIIUM WHIWBHUIYAIH3AIUA OOYUCHHUSI M YCTAHOBJICHUIO BOCITUTATEIILHOTO KOHTAKTA
MEXIy TpernojaBaTeieM W OO0yJaroIIUMCS WHBAIWIOM WM JUIOM C OTPaHUYCHHBIMU
BO3MOKHOCTSIMU 3/I0POBBSI.

7. MaTrepuajibHO-TEXHUYECKOE o0ecnieyeHne 1o AUCHUIIHHE (MOIYJII0)

HanmMenoBanune criennanbHbIX OCHaIEHHOCTh CHENNATbHBIX [Tepeuens JMIIEH3HOHHOTO
TIOMEIeHU I TIOMEIIeHU I MPOTrPaMMHOT0 00ecedeHus!

YueOHbIC ayIUTOPUHN it | Mebenb: yaeOHas meOeb [IporpammHoe obecrieueHne He
MPOBEICHUS 3aHATHH JIEKIIHOHHOTO MPeyCMOTPEHO
THIIA
VYueOHble ayIUTOpUU st | MeGenb: yueOnast MmeOelnb [MporpammHoe obecredueHne He
MPOBEICHUS 3aHATHI PEyCMOTPEHO
CEeMUHAPCKOT0 THIIA, TPYIIOBBIX U
MHIMBHYAIIbHBIX  KOHCYJIbTALHU,
TEKYIIEro KOHTPOJIS u
MIPOMEKYTOYHOM aTTeCTalluK

Jis  caMmocToATenbHOW  paboThl  OOyyaromuxcs MPeAyCMOTPEHBbl  MOMEIIEHHUS,
YKOMIUIEKTOBAaHHBIE CHEIMATH3UPOBAHHON MeOeblo, OCHAIIEHHbIE KOMIIBIOTEPHON TEXHUKOH ¢



BO3MOXKHOCTBIO MOAKIIOUCHUs K ceTu «HTepHeT» W obecrneueHrueM J0CTymna B IEKTPOHHYIO
nH()OPMaAITMOHHO-00Pa30BATENHHYIO CPEly YHUBEPCHUTETA.

HanmeHnoBanue noMenicHui ajis
CaMOCTOSATEIFHON PabOTHI
oOygaromuxcs

OcCHAaIIIEHHOCTh TOMEIIECHHUH JUTst
CaMOCTOSTENFHON pabOTHI
o0yJaromuxcs

[TepeueHs JMIIEH3MOHHOTO
MIPOTPAMMHOTO 00eCTICUCHHUS

ITomerienue st caMOCTOSTENBLHOMN
paboThI 00yJaronuxcs (IUTaIBHBII
3an Hayunoii 6ubimoTrexn)

Mebenn: yaeOHas MmeOemb
KoMmmnekr  cnenuanuzupoBaHHON
MeOeIn: KOMITBIOTEPHBIE CTOJIBI
Ob6opynoBanue: KOMIBIOTEpPHAS
TEXHHKa C MOAKIIOYEHHEM K
nHpopManmoHHO-
KOMMYHUKaIIMOHHOH
«lHTEpHET» W JOCTYmOM B
ANIEKTPOHHYIO  MH(OPMAIOHHO-
00pa30BaTeIbHYI0 cpeny
0o0pa3oBaTeNbHOM  OpraHU3aluy,
BeO-KaMephl, KOMMYHHKAI[IOHHOE
obopynoBanue, obecrednBaromee
JOCTYm K  CEeTH  HHTEpHET
(mpoBogHOE COEANHEHNE "
OecripoBOTHOE  COEOMHEHHWE MO
texronoruu Wi-Fi)

CCTH

[Iporpammuoe obecnieueHne

HPEeIyCMOTPEHO

HC

[Tomernienue Ajisi caMOCTOSITEILHOM
paboTel obyuaromuxcs (ayz.102a)

Meb6enb: yuyeOHast MmeOenb
Kommiekr  cnenuanu3upoBaHHOM
MebeIH: KOMIIBIOTEPHbIE CTOJIBI
O6opynoBaHue: KOMITbIOTEpHAsI
TEXHHUKa C TOAKIIOYEHHEM K
nHpopMannoHHO-
KOMMYHHKAIMOHHON
«/HTEpHET» M IOCTyIOM B
EKTPOHHYI  HH(POPMAIIOHHO-
00pa3oBaTeIbHYI0 cpeny
00pa3oBaTeNbHON  OpraHM3aLUH,
BeO-KaMepbl, KOMMYHHKAlLMOHHOE
obopynoBanue, oOecreunBaromice
J0CTyl K CEeTHU HUHTCPHET
(mpoBogHOE COETMHEHUE u
OecCrpoBOJIHOE  COENMHEHUE  TI0
texronoruu Wi-Fi)

CCTH

[MporpammHoe  obecneyeHue

MPEIYCMOTPEHO

HC




