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1 Hesn u 3axa4M N3y4YeHUs TUCHHUIIIMHBI (MOLYJI51)

1.1 Ilean ocBOeHUST TUCHUILIHHBI

— O3HAaKOMUTH CTYAECHTOB C HauaJlbHBIMU HaBbIKAMH MATEMaTUYECKOTO MOJAEINPOBAHNUS;

— [I0Ka3aTh BO3HUKAIOIINE IPUHIUIIAAIBHBIE TPYIHOCTHU IPU MEPEX0JIE OT PEATBHOTO
00BEKTa K €ro MaTeMaTUYeCKON H1eaIn3alny;

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

1.2 3agaun AMCHUILIMHEI

— (opMmupoBaHUE y CTyACHTa NpEACTaBICHUS O MU(GEpPCHINATBHBIX YPAaBHCHHSIX, KaK
MaTEeMaTUYECKUX MOJIENISIX SBJICHUM U MPOIIECCOB PA3IMUHON TPUPO/IBI;

— BBIPA0OTKA HABBIKOB KCIIOJIb30BAHUS KJIACCHYECKUX METON0B «JluddepennmanbHpix
ypaBHEHUI»;

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

1.3 MecTo AucuMIIMHBI (MOAYJIsI) B CTPYKTYpe 00pa30BaTe/IbHON NPOrpaMMbl

Juctmmnba — «/{uddepeHnnanbiple W pa3HOCTHBIE  ypPaBHEHHS»  OTHOCHUTCS
o0si3arenbHO yacTu biioka 1 "Aucuummael (Moaynn)" yaeOHOTO IIIaHa.

JlaHHas JMCIUMIUIMHA TECHO CBA3aHA C AMCHUIIMHAMH 0Oa3oBod dactu bioka 1:
muddepeHmaIbHOe  HCYHCICHHe, JMCKPETHas  MaTeMaTHKa, ainredpa, HHTErpalbHOE
UcUHcIeHne, (QyHKIMOHAIBHBIE TOCIECA0BATEIBHOCTH U PSIBI.

K

1.4 IlepeyeHb NMIAHMPYEMbIX Pe3yJbTATOB O0Oy4YeHHsI MO JUCHHUILIMHE (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 10 TUCIHUIITIMHE

OIIK-1 CnocobeH nmpuMeHSITh (PyHAAMEHTAJIbHbIE 3HAHUS, NMOJYYeHHbIE B 00JIACTH MAaTeMATHYECKUX U

(I/IJ'II/I) €CTCCTBCHHBLIX HAYK, U UCII0JIB30BATH UX B

npo¢hecCHOHAJIBLHOM 1eATeJbHOCTH

OIIK-1.1. 3HaeT OCHOBHBIE TIOJOXEHUS U
KOHICNIIMK B O00JaCTM MaTeMaTHYeCKHX U
€CTECTBEHHBIX HayK, ba3oBble TEOpUH M UCTOPHH
OCHOBHOTO, TEOpPHM KOMMYHHKALMHM; 3HAET
OCHOBHYIO TEPMUHOJIOTHIO.

OIIK-1.2. YMeeT oCyImecTBIATh IEPBUIHBIN COOp
W aHalM3 ~ MaTepuana,  HHTEPIPETHPOBAaTh
pas3IMyHbIe MaTeMaTHIECKHE OOBEKTHI.

OIIK-1.3. NmeeT npakTHYECKUH OMBIT paboTHI ¢

3HaerT:

— OCHOBHbIE TIOHATHSI MaTEMaTHYECKOIO aHAJIH3a U TEOPUH
T epeHInaTbHBIX YPaBHEHUH;

OCHOBHBIE CBOICTBA ¥ TEOPEMBI MATEMATHYECKOTO
aHaM3a ¥ Teopuu T (epeHIMANbHBIX YPaBHEHHI;

— OCHOBHBIE METOJbl MaTeMaTHYECKOr0 aHaJH3a U TCOPHHU
T epeHInaTbHBIX YPaBHEHUH;

OCHOBHBIC THUIIBI HHTETPUPYEMBIX ypaBHEHUH
MOPSIJIKA U METO/bI UX PEIISHHUSI.

1-ro

pPCHICHUEM CTAHAAPTHBIX MAaTEMATHYCCKUX 3aaaqd
W TpUMEHSET €ero B  NpoecCHOHATLHON
JIeSTeIIbHOCTH.

Ywmeer:

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

pemars  ypaBHEHUS
TOHWKCHU TTOPSJIKA,
HaxXxoJWTh OOIee W YacTHOE pelIeHHe JHMHEHHOTO
YpaBHEHHS C IMOCTOSHHBIME KO3((HUIIMEHTAMH U C MPaBOd
YacTbhIO CIIELUAIBLHOIO BUJIA;

WCIOJIB3YSl OIpeNeeHus, MPOBOAUTH HCCIIEIOBAHMUS,
CBSI3aHHBIE C OCHOBHBIMU MOHSTUSIMU;

MPUMEHATh  METOJBI  TEOpHH  JU(QepeHIIHATBHBIX
YpaBHEHHH K JOKA3aTEJIbCTBY TEOPEM M PEIICHUIO 3a]aU.

BBICIIETO THOpsAAKa METOAOM




Ko n HanmeHoBaHMe HHANKATOpA™ PesynbraTel 00y4eHNs IO AUCIUIIIIHE

Bnaneer:

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

— OCHOBHBIMHU TOHATHSIMU KYypPCOB MaTEMaTHIECKUH aHAIH3
u anreOpa ¥ TeOpus  YHCEN, OTHOCAIIMXCA K
muddepeHInaTbHBIM YPAaBHCHUIM

— METOJaMH BHIOOpA M aHalM3a MAaTEeMaTHYECKUX MOJENCH
(hU3NIECKUX SIBICHUN;

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

Pesynbrarel 00ydeHHs MO AMCLUUIUIMHE JOCTUTAlOTCA B paMKax OCYIIECTBIIEHHUS BCEX
BUJOB KOHTaKTHOH U CaMOCTOATENBbHOM paboThl O0OydyarommMxcsi B COOTBETCTBUU C
YTBEPKACHHBIM Y4EOHBIM IJIAHOM.

NuaukaTtopsl  TOCTHOKEHUS  KOMIETCHIIMA  CYUTAIOTCS  COPMUPOBAHHBIMH  TPHU
JTOCTHKEHUHN COOTBETCTBYIOIINX UM PE3YyIbTaTOB O0YUCHHUS.

2. CTpyKTYpa M coepxkaHHue TUCHUILINHBI

2.1 Pacnipenesienne TPYA0EMKOCTH JUCHHUILIMHBI IO BHAaM padoT

OO6riast TpyA0EMKOCTh JAMCIHMILIMHBI COCTaBisieT 5 3adetHbix eauuui (180 uacos), ux
pacrpeziesieHue 1o BujaM paboT MPeICTaBICHO B TaOIHIIE

Buns! pabot Bcero Dopma 00yueHHs
4acoB OYHas
3
CeMecTp
(gachl)

KonTakTHas pa6oTa, B TOM 4HcJe:

AyIuTOpHBIE 3aHATHS (BCero):

3aHATHS JIEKIIMOHHOTO THIIA 34 34

71a00pATOPHBIC 3aHATH 50 50

MPAaKTUYCCKUC 3aHATHUA

CCMMHAPCKUC 3aHATU

HWuasi koHTaKkTHas padora:

KonTponb camocrosTenbHoit paboTsl (KCP) 6 6

ITpomexyrounas arrecrauus (MKP) 0,5 0,5

CamocTrosiTesIbHasi pad0oTa, B TOM YHciIe:

CamocTosITeIbHOE ~ M3y4YeHHE  pa3/ielioB,  CaMOIIOJrOTOBKa

(mpopaboTKa 1 MOBTOPEHHE JIEKIIHOHHOTO MaTepHaa U MaTepuana 40 40

y4eOHHUKOB U y4eOHBIX MOCOOHH, MOJATOTOBKA K JIAOOPATOPHBIM U

MPaKTHYECKUM 3aHSITHSM, KOJUIOKBUYMaM H T.J.)

[ToaroToBka K TeKylieMy KOHTPOJIIO 13,6 13,8

KontpoJsb:

[MoaroToBKa K IK3aMEHY 35,7 35,7

Oo0masn yac. 180 180

TPYA0eMKOCTh B TOM 4HcJie KOHTaKTHasi padora 90.5 90,5
3a4. el 5 5

2.2 ConepxxaHue QM CUUILTHHBI
Pacripenenienre BUIOB yaeOHOM paOOThI M X TPYJOSMKOCTH TI0 pa3jieiiaM JUCIHILTAHBL.
Pa3nensl (TeMbl) TUCIUTUIMHEI, H3ydaeMble B 3 ceMecTpe (ouHas ¢opma)

KonuuecTBo wacos
Bueaynut
No HanmenoBanue pa3aenos (Tem) AyuropHas OpHas
Bcero pabota
pabora
JI 113 JIP CPC
1 2 3 4 5 6 7




OCHOBHEIE ITOHSTHS U OIpCAC/ICHUA. MCTO,HLI peuicHnAd

1. . 15 3 8 4
OCHOBHBIX THIIOB YPaBHEHHUH NIEPBOTO MOPSAKA.

2. YpaBHEHUsI, HE pa3pelICHHBIC OTHOCUTEIHLHO POM3BOHOM. 6 3 3
TeopeMmsl CyIecTBOBaHNUS U €IMHCTBEHHOCTH PEIICHNUS 3aa91

3 Komn ns1st omHOTO ypaBHEHUS U cucTeM Tu(depeHInanbHbIX 8 4 4

' ypaBHeHHI. CBOWICTBA pEIICHIH JTMHEHHBIX OTHOPOIHBIX

CHCTEM.

4. Pasnble ypaBHEHHS IEPBOTO TTOPSAKA. 10 6 4
DyHaMeHTalIbHAsl MAaTPULA U €€ CBOUCTBA. JInHelHbIe

5. HEOJHOPOIHBIEC CHCTEMBI. MeTOo]] BApHaliy IPOU3BOIBHBIX 6 3 3
TIOCTOSIHHBIX JJIsl IMHEHHBIX CHCTEM.

6. YpaBHEHUsI, HOMyCKAOIMINE MOHIKEHHE TTOpsiiKa. MeToIbl HX 8 4 4
peLIeHusL.
Jluneiinple nuddepeHaIbHbIC YPaBHEHHUS N-0T0 MOPSIKA.

7. CBoiicTBa pemeHnit TMHEHHBIX MU depeHInaIbHbIX ypaBHeHn | 9 3 3 3
n-oro nopsiaka. MeTos Bapualuy MPOU3BOIbHBIX HOCTOSIHHBIX.
Jlunetinsle onHOpOAHBIE TU(depeHIanbHbIe ypaBHEHHS N-0T0

8. MOpsJIKa C MOCTOSIHHBIMU Kod(uimentamu. [ToctpoeHue 11 4 3 4
00IIIEeT0 peIICHUs.
Jluneiinple HeoqHOpOHBIE AU BepeHIIaIbHbIE YPaBHEHHUS N-

9. OTO0 TOpsAKA C MOCTOSTHHBIMU Kodddunrentamu. [Tonck 10 2 4 4
YACTHOTO PEIICHHMSI.

10. OnHopoaHble cucteMbl TuddepeHIranbHbIX ypaBHEHHH ¢ 11 3 4 4
NOCTOsIHHBIME Koo dunmentamu. [Toctpoenue perieHus.

11. Ilouck 4acTHOrO pelIeHUs] HEOAHOPOAHOM CUCTEMBI C 11 3 4 4
MOCTOSIHHBIMH K03(h(DULIMEHTaMH.
VYeroituuBocTs 1o JIanyHoBy. I'eomeTpudeckas MHTEpIpeTaLus.

12. |Teopema JlsamyHOBa 00 YCTOHYHUBOCTH II0 TIEPBOMY 10 2 4 4
PUOIIHKESHUIO.
IToBenenue TpackTOpuil TMHEHHONW OTHOPOAHON CUCTEMBI

13. |muddepeHIMaTBHBIX YpaBHEHUH BTOPOTO MOPsKA C 13 4 5 4
MOCTOSTHHBIMHU K03()(DUITHeHTaMIL.

14. |JIluHeliHBIC pa3HOCTHBIC YPABHEHUS BTOPOTO MOPSAKA. 6 3 3

15. |O630p npoigeHHOTO MaTepHalla ¥ IPHEM 3adeTa. 3,8 2 1,8
HUTOI'O no pasdenam oucyuniurvl 1378 | 34 50 53,8
KonTtpons camocrosrensHo# pabots (KCP) 6
IIpomexxyrounas arrecranus (MKP) 0,5
IToaroToBKAa K TEKyIIeMy KOHTPOITIO 35,7
OO0mast TPYAOEMKOCTh 10 TUCTIATUTHHE 180 34 50 53,8

[Tpumeuanue: JI — nexmuu, [13 — npaktudeckue 3austus / cemunapsl, JIP — maGoparopHbie

3andaTus, CPC — camoctosiTenpHas paboTa CTyAeHTa

2.3 Copaep:xanue pa3/iesioB (TeM) THCHUNIHHBI
2.3.1 3ausaTHud JeKINOHHOr0 THIIA

HaumenoBanue paszzgena

dopMa TEKyIIETO

No (remb1) Conepxanne paszzena (TeMbl) KOHTPONA
1. |OcHOBHBIC NOHATHS U [onsarue mudpepeHnaIbHOTO YPaBHEHHS U €T0 PEIICHHUS.
onpenenenus. Meroasl  (3agaya Kowu. YpaBHEHUS ¢ pazaensiomUMACS
peIIeHNsT OCHOBHBIX nepeMeHHbIME. OTHOPOIHBIC YpaBHEHUS. JIMHETHEIE
TUTIOB YpaBHCHUHN YpaBHEHHS TIEPBOTO MOPSAKA. Y PAaBHEHHS B TIOITHBIX
TIEPBOTO MOPSIIKA. nuddepeHnmuanax.
2. |Teopemsl TeopeMa cyniecTBoBaHUs U eAMHCTBEHHOCTH [lnkapa nis
CYIIECTBOBaHUA U onHOTO M depeHMaIbHOTO YpaBHEHHS U cUcTeM. Teopema
€JMHCTBEHHOCTH cywmectBoBanus Ileano. TeopeMa o r1agkocTy peleHni

pemenns 3anaun Komu  |nuddepennumansueix ypaBHeHni. Teopema JInyBuUmis muis
JUIsL OZTHOTO YPaBHEHUS U |IMHEUHBIX OMHOPOAHBIX cucTeM. 11Tk TeopeM 0 cBONCTBaxX
CHCTEM peLIeHU TUHEUHBIX OHOPOAHBIX CUCTEM.

1 depeHInanbHBIX
ypaBHeHuil. CBOHCTBa
peleHH TMHEHHbIX




OIHOPOAHBIX CUCTCM.

3. |DynpamenranbHas [NonsiTre GpyHaamMeHTanbHONW MaTpULBL. Y TBEPXKICHUE O
MaTpulla U €€ CBOUCTBA. |PEICTaBICHUH PELICHUS HEOAHOPOIHON CUCTEMBI U
JIunelHbIe ciencTue n3 Hero. CBeneHne THHEHHOTO
HEOJHOPOAHBIE CUCTEMBI. (I (HEPECHINATHFHOTO yPaBHEHMS N-0T0 MOPsIIKa K THHEHHON
Mertop Bapuanmn cucteMe. Teopema CyImecTBOBAHUS U €AMHCTBEHHOCTH
MIPOMU3BOJIBHBIX pemenust 3agaun Ko asst TMHEHHOTO ypaBHEHUS N-0TO
MIOCTOSTHHBIX ISt TOpsIIKA.

JIMHEHHBIX CUCTEM.

4. |Jluneiineie [Ia1h TEOpEM O CBOICTBAX PELIEHUHN JUHENHBIX OAHOPOIHBIX
i depeHnnanbHbIe i depeHnnanbHbIX ypaBHeHUH N-oro nopsiaka. [lonmkeHune
yYpaBHEHHUS N-0T0 TIOpsIJIKa JIMHEHHOTO OJJTHOPOJHOTO AU(PEepeHIaTIBHOTO
nopsiaka. CBoifcTBa ypaBHeHHUs. [IouCK 4aCTHOTO peleHs HEOJHOPOAHOTO
peleHu TMHeHHBIX YpaBHEHUS METOAOM BapHaLlUU IPOU3BOJIBHBIX OCTOSHHBIX.
i depeHInanbHBIX
YPaBHEHHUI N-0T0
nopsanka. Meroz
BapHanyy MPOU3BOIBHBIX
MIOCTOSTHHBIX.

5. |Jluneitnpie oqHopoubie |lIIpencraBieHue OOLIETO PEMICHUS B CITydae Pa3IHIHBIX
i epeHnranbHbIe XapaKTEPUCTUYECKHUX YHUCEI, B CIIydae KPaTHBIX
YpaBHEHHSI N-0T0 XapaKTEPUCTUYECKHX YHCEN U B CIIydae YpaBHEHUS C
MOpsIIKA C IIOCTOSIHHBIMHU |BEIlECTBEHHBIMU Koo durmenramu. Jlemma o nuHeiHOM
k03 (hpULHEHTAMH. HE3aBUCUMOCTH (PyHKIIWH.

[MocTpoenue oduiero
peIeHus.

6. |JTunelinbie MeTon HeompeeIeHHbIX K03 UITMEHTOR st TOKCKa
HEOJHOPOAHEIE YaCTHOT'O PELICHUS JIMHEHHBIX HEOHOPOIHBIX YPaBHEHUH C
i depeHnnanbHbIe MOCTOSTHHBIMU K03 durmeHTamu. Hepe3oHaHCHBIH 1
YpaBHEHHSI N-0T0 pe3oHaHCHbIH cirydan. Ciydail ypaBHEHUs C BEIIECTBEHHBIMH
TIOPSIIKa C TIOCTOSHHBIMH [KO3()(PUIIMCHTaMH.

KOd(ppHUIHCHTaMU.
[Touck yactHoro
peLIeHusL.

7. |OmHoponHsle cucteMbl  |IIpencraBieHue OOLIETO PEIICHNS B CITydae MaTPHIBI IIPOCTOH
1 epeHInanbHBIX CTPYKTYPBI, B CIIy4ae BEIIECTBEHHON MaTpHIIBI U B CIIydae
YpaBHEHHUH C MaTpHIbI 0011eTo BUaa. MeTox HeonpeaeIeHHBIX
MTOCTOSTHHBIMHU K03(hGHUIMEHTOB MOMCKA O0IIEro peleH s OAHOPOIHOM
k03 puLEeHTAMH. CHCTEMBI C IOCTOSTHHBIMH K03 (uiineHTamu.

ITocTpoenue pemeHusl.

8. |Ilouck yacTHOTO MeTon HeolpeaeIeHHBIX KO3(D(OHUIIUSHTOB JIJIsI TOKCKA
peleHust HEOJHOPOAHOM [4aCTHOTO PEIISHHsI HEOJHOPOAHON CHCTEMBI C TIOCTOSTHHBIMHU
CHCTEMBI C MIOCTOSHHBIMH (K03 punnenTaMu. Hepe3oHaHCHBIH, pe30HAHCHBIN U
K03(ppunreHTaMH. BEIIIECTBEHHBIN CIIyYau.

9. |YcToH4umuBOCTB TIO Omnpenenenue ycronunocty no JismyHoBy. Cenenue
JIsmyHOBY. HCCIIEIOBAaHNS YCTOMYMBOCTH HEHYJIEBOTO PEIICHHUS K
I'eomeTpuueckas HCCIIEJOBAaHHIO YCTOHYMBOCTH HyJIeBOTO penienus. Kpurepuit
unTepnpetanus. Teopema|Paycca-I'ypBuna.

JlsmyHoBa 00
YCTOMUMBOCTH 110
IIEPBOMY TPUOIIIKEHHIO.
10. |[loBenmenwue TpackTopuii |Bum ocoboii ToukH: y3ei, cemio, hokyce, nentp. Ciyuan
JIMHEHOW OTHOPOAHOM  |IMKPUTUUECKOIO U BBIPOKICHHOIO y3I1a.
CHCTEMBI
nuddepeHnnanbHBIX
YPaBHEHUH BTOPOTO
MOpsAKA C TOCTOSHHBIMU
K03(hpunreHTaMH.
11. |JIuneitnbie pazHocTHIe |lllecTb TEeOpeM O JIMHEHHBIX PA3HOCTHBIX YPaBHEHHSX BTOPOTO

yYpaBHEHHS BTOPOTO
TIOpsIIKA.

nopsaka. OI[HOpO,Z[HBIe Pa3HOCTHBIC YPAaBHECHUSA BTOPOT'O
nopsaaKa ¢ NOCTOAHHBIMU KOS(i)(I)I/IL[I/IGHTaMI/I.




2.3.2 3aHATHS CEMHHAPCKOI0 THIIA
He npegycmoTrpeHsl.

2.3.3 JlaGopaTopHble 3aHATHS

Ne HamMenoBanne mabopaTOpHBIX padoOT dopma TeKyIero KOHTPOIIS
1 3 4
1. |YpaBHEeHHs c pa3geIcHHBIME U Pa3IeNAIOINMHUCS IEPEMEHHBIMH U ITpoBepka BEITOTHEHHA
TIPHUBOIATIAECS K HAM. 71a00paTopHO PabOTHI
2. |OnmHOpOAHBIC YPaBHEHHS U MIPUBOSIINECS K HUM. ITpoBepka BEITOTHEHHA
71ab0paTOPHOI PabOTHI
3. |JluHeliHble ypaBHEHHS IIEPBOIO MOpPsIKa, ypaBHeHHs: bepHyniu u PukkaTu, IIpoBepka BBHIMONHEHUS
METOBI UX PEeIIEHHS. J1a00paTopHOU paboThI
4. |YpaBHeHUs B HOJHBIX AU depeHranax u NPUBOASIINECS K HUM. IIpoBepka BBHIMONHEHUS
MuTrerpupyomuii MHOKHUTEIb. KOHTPOJILHOH pabOThI
5. |YpaBHeHHs, HE pa3pelICHHbIE OTHOCUTEIBHO MTPOU3BOIHON. IIpoBepka BBHIMONHEHUS
n1abopaToOpHOIA PabOTHI,
IpoBepKa KOJUIOKBUyMa
6. |Pa3Hblc ypaBHEHHS IEPBOTO MOPSIKA. IIpoBepka BbINOTHEHUS
71a00paTOPHOI PabOTHI
7. |YpaBHeHUs, JOIyCKAIOIUINE MOHKEHUE NOpsAaKa. MeTOAbI UX pEeIeHHs. IIpoBepka BBIMOIHEHUS
KOHTPOJILHOH paboThI
8. |JIuHeliHble OTHOPOIHBIC YPaBHEHHS C MOCTOSTHHBIMU K03 duIreHTamu. [TpoBepka BEITOTHEHHA
nab0paTopHO PabOTHI
9. |JluHeliHble HEOAHOPOAHBIC YPABHEHUS C MMOCTOSHHBIMU Kod(duirmenTamu. [Touck |[IpoBepka BeIMOTHEHHS
YaCTHOTO PEIICHHS. 1abopaTopHOH paboThI
10. |MeTox Bapuanuy NPONU3BOJIBHBIX IOCTOSHHBIX JUIS HEOXHOPOIHBIX [TpoBepka BEITOTHEHHA
T QepeHInaTbHBIX YpaBHSHUH. 7ab0paTopHO PabOTHI
11. |JIuneitnble ypaBHEHHMS ¢ HepeMeHHBIMHU Ko dumentamu. @opmyna [TpoBepka BEITOTHEHHS
Octporpaackoro — JInyBuIs. KOHTPOJILHOH paboThI
12. |JIuneitHbIe OJHOPOJHBIE CHCTEMBI C TOCTOSHHBIMU K03 durmeHTamu. [TpoBepka BEITOTHEHHA
CoOCTBeHHBIE BEKTOpa M COOCTBEHHBIC 3HAUCHHSI. J1a00paToOpHON paboThI
13. |JIuneiiHble HEOIHOPOAHBIE CUCTEMBI C TIOCTOSIHHBIMK Kod(uuuentamu. [Touck  |IIpoBepka BHIONHEHHUS
JaCTHOTO PEIICHUS. 71a00paToOpHON PabOTHI
14. |Metox BapHaliiyl IPOU3BOJIEHBIX TOCTOSTHHBIX JUIS TMHEHHBIX HEOTHOPOIHBIX IIpoBepka BHIOIHEHUS
CHCTEM. 71a00paToOpHON PabOTHI
15. |YcroitunBocTs. MccnenoBanue Ha yCTOHYUBOCTD MO IEPBOHAYAIEHOMY IIpoBepka BBIIOIHEHUS
npubnmkenuto. VccnegoBanue Ha yCTOWYUBOCTD € IIOMOIIBIO (DYHKITHH KOHTPOJIBHOH paboTHI,
JlsanyHoBa. IIPOBEPKA KOJJIOKBUYMa
16. |I[Tosnoxxenue paBHOBecHs. McciienoBane Ha yCTOHYMBOCTD HYJIEBOIO pemieHnsi.  |[IpoBepka BIONHEHUS
712a60paTOpHOI pabOTHI
17. |OcoOslie Touku. MccnenoBanue 0co0oi TOUKH. IIpoBepka BHITOIHEHUS

71a00paToOpHOI PabOTHI

3amuta nabopatopHoi padotsl (JIP), Beimonnenue kypcosoro npoekra (KII), kypcoBoit
pabotsl (KP), pacuetno-rpaduyeckoro 3amanust (PI'3), manmcanue pedeparta (P), scce (D),
koitokBuyM (K), rectuposanue (T) u T.1.

2.4 TlepeyeHb y4eOHO-METOAMYECKOT0 oOecreyeHusi AJIsi CaMOCTOATEIbHON padoThI
o0yyaromuxcs Mo JMCHUIIHHE (MOYJII0)

Ne

[epeuenp y4eOHO-METONUECKOTO OOECTIEUEH S AUCIIUIUINHEI 10
Bug CPC BBINIOJTHEHHIO CAMOCTOSTENILHOM paboThI

JIEKIIMOHHOTO MaTepuana u
MaTepHuaja yueOHUKOB H

CamocrosiTesnibHOE n3ydeHne |MeToanueckre yKazaHHs 10 OpraHM3allMM CaMOCTOSATENBHOW paboTHI 110
pasJiesioB, cCaMOIIOArOTOBKa  |nucuuIuinHe «J{nddepeHnuanbaple ypaBHEHHUA», YTBEp)KIAEHHbIE Kadenpoi
(mpopaboTKa ¥ MOBTOPEHHE  |PHKJIAIHOIM MareMaTnuky, nporokon Ne7 ot 18.04.2018 r.




Y4eOHBIX TOCOOUIA,
MOJrOTOBKA K JJA00PaTOPHBIM
1 MIPAKTHYCCKUM 3aHSTHSIM,
KOJDIOKBHYMAaM H T.1.)

Y4eOHO-METOIMYEeCKHE MaTepHalbl Ui CaMOCTOSTEIbHONH pPabOThl OOYdYaIOMIMXCS M3
YKClia MHBAJIKJIOB U JIUI C OTPaHUYCHHBIMU BO3MOXKHOCTSIMU 3710poBbs (OB3) mpenocrapinstores
B (hopMax, aJanTUPOBAHHBIX K OTPAHUYCHUSM UX 37J0POBbS U BOCHPUATHS HH(OPMAIIIH:

Jljig U1 ¢ HapyIICHUSIMU 3PEHUSL:

— B [1€4aTHOW (hopMe YBEIUYECHHBIM HIPUPTOM,

— B popMe IEKTPOHHOTO IOKYMEHTA,

— B (popme ayamodaiina,

— B IIeyaTHOM opMe Ha si3bike bpaiins.

JIyist 5L ¢ HapyIeHUsIMU CIIyXa:

— B IIeYaTHOM opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

Jljig U1 ¢ HapyIIEHUSIMA OTIOPHO-JBUTATEIBLHOTO amnmnapara:

— B mieyaTHoM hopme,

— B popMe IEKTPOHHOTO IOKYMEHTA,

— B popMe ayauodaiina.

JlaHHBIN TepeueHb MOXET ObITh KOHKPETU3MPOBAaH B 3aBUCUMOCTH OT KOHTHUHTEHTa
o0ydJarouuxcsi.

3. OOpa3oBaTesibHbIEe TEXHOJIOTMH, NPUMeHsieMble NPH OCBOCHHMH JHCHUIIUHBI
(MmonxyJis)

C Touku 3peHus MPUMEHSEMbIX METOJOB HCHOJb3YIOTCS KaK TpaJuLMOHHbIE
UH(POPMALIMOHHO-00BACHUTENNbHbIE JIEKIIMM, TaK M MHTEpAaKTUBHAs I0jlaya Marepuaiga ¢
MyJbTUMEAUMHON cucTeMoil. KoMIbploTepHbIE TEXHOJOTMU B JAHHOM Cilydae OOeCHeuMBaIOT
BO3MOYKHOCTh Pa3HOIUIAHOBOI'O OTOOpPa)X€HUs aJllTOPUTMOB M JE€MOHCTPAIIMOHHOIO MaTepuana.
Takoe couyeTaHue MO3BOJSET ONTHUMAJIBHO MCIOIb30BaTh OTBEIEHHOE BPEMS U PacKpbIBaTh
JIOTUKY U COJIEP)KAHNUE AUCLUILINHBIL.

Jlexuuu TmpeAcTaBNAOT CcOOOM  cucTemaruuyeckue 0030pbl  auddepeHInanIbHbIX
YpaBHEHUM.

JIaGoparopHoe 3aHSATHE MO3BOJISET HAYUYUTh CTYJEHTa IPUMEHATh TEOPETUUECKUE 3HAHUS
OpU PELIeHUH U MCCIEJOBAHWM KOHKPETHBIX 3ajau. JlabopaTopHble 3aHATUS NMPOBOAATCS B
TpaZMLUMOHHBIX aynuTopusax. [logxon pazbopa KOHKPETHBIX CHUTYyallUi MIMPOKO HCIIOJIb3YETCs
KaK IpernojasareneM, TaK M CTYACHTaMH IIpM NPOBEACHUM AaHAIW3a PE3yJbTaTOB
CaMOCTOSITEIbHOW paboThl. DTO OO0YCIOBIEHO TEM, YTO B MPOIIECCE MCCIEIOBAHUS YacTO
BCTPEUAIOTCS 3a/a4M, JJIsl KOTOPBIX €IWHBIX MOAXOAOB HE cymecTByeT. Kaxknas KOHKpeTHas
3a/la4ya MpU CBOEM MCCIIEJOBAHUM HMMEET MHOKECTBO IMOJXOJO0B, a 3TO TpedyeT pazbopa u
OLICHKH 11€JI0M COBOKYITHOCTH KOHKPETHBIX CUTYal1H.

JUig Ui ¢ OrpaHWYeHHBIMU BO3MOXHOCTSMHU 3/10pPOBbsSI IIPEyCMOTPEHA OpTaHU3alUs
KOHCYJIbTAllMM C NUCIOJIb30BAaHNUEM DJIEKTPOHHOM TOYTHI.

12. OueHounbie cpeacTBa [Jsi TEeKYIIero KOHTPOJISI  YCHEBAEMOCTH H
NPOMEKYTOYHOM aTTecTAlNHU

OneHouyHble CpeAcCTBa MpeIHAa3HAYeHbl JJIS KOHTPOJS U OLEHKH OOpa30BaTeIbHBIX
JOCTHKEHUN o0yyJaromuxcs, OCBOUBIIHNX IIporpaMmy yueOHOi JUCLIUTUINHBI
«Iuddepenimanbupie ypaBHEHHS».

OneHouHbIE CpPEeNCTBA BKIIOYAET KOHTPOJIbHBIE MaTEpUaibl Ul MPOBEACHUS TeKYUIero
KOHTPOJIA B (OpME OIpoca, pa3HOYPOBHEBBIX 33JaHUNM U NMPOMEKYTOUYHOH aTTeCTAUMH B
¢dopmMe BOIPOCOB U 3aJlaHUI K HK3aMEeHY, 3aUeTy.

CTpyKTypa OllEHOYHBbIX CPEJCTB JJI TEKYlIeil ¥ MPOMEKYTOYHOM aTTecTaluu

Ne PesynbTatsl HaumeHoBaHMEe OLICHOYHOI'O CPEICTBA

Kon n HanMeHoBaHMe HHIUKATOpA v
n/m o0OydeHus Texyuuit KOHTPOJIb | IIpomexyTouHas




aTTccrauus

OCHOBHEIE ITOHSTHS U OIpCAC/ICHUA

VYcTHBIH onpoc, npoBepka

Bonpoc Ha

OIIK-1.1 %
1 | Teopun ,IIPIfl)d)GpCHHH&HBHBIX OINK-1.2 CaMOCTOATENbHOI sk3amene 1-3
YpaBHEHHH IIEPBOTO MOPSIIKA. OIK-1.3 HeayIUTOPHOH paboThI,
KOHTPOJIbHAS paboTa 1o TeMe
TeopeMsl cyLIeCTBOBaHUS U YeTHBI onpoc, IpoBepKa Bormpoc Ha
€AMHCTBCHHOCTH PEIICHUS 3a/1a4H OIIK-1.1 CaMOCTOSTENIEHON sK3ameHe 4-7
2 | Kommu amst ogHOTO ypaBHEHHS U OIIK-1.2 HeayIuTOPHOU pabOTHI
cucreM nudepeHIInaIbHbIX OIIK-1.3
YpaBHEHMH.
CBolicTBa peleHui THHEHHBIX OIlK-1.1 YcTHBIM onpoc, TpoBepka Bomnpoc Ha
3 OJIHOPOJHBIX CUCTEM. OIIK-1.2 CaMOCTOSITEILHOM sKx3aMene 8-10
OIIK-1.3 HeayJIUTOPHOI paboThI
dyHaameHTanbHas MaTpuLa u eé OIlK-1.1 YcTHbIH onpoc, IpoBepka Bomnpoc Ha
4 | cBoiicTBa. JIuHeiiHbIe OIIK-1.2 CaMOCTOSATENIbHOU sKk3amene 11-12
HEOJHOPOHBIE CHCTEMBI. OIIK-1.3 HeayJIUTOPHOI paboThI
Jluneiinpie nud depeHaabHbIC YcTHbIHM onpoc, IpoBepka Bomnpoc Ha
ypaBHEHH N-0ro nopsaka. Meron OIIK-1.1 CaMOCTOSTENILHOM sk3amene 13-17
5 | Bapmanuu MpOU3BOIBHBIX OIIK-1.2 HeayIuTOPHOU pabOTHI
MOCTOSIHHBIX /17151 HEOJHOPOIHOTO OIIK-1.3
ypaBHEHHS N-0T0 MOPsIIKA.
JluneitHble 0 THOPOIHBIE YerHBIi onpoc, npoBepka Bormpoc Ha
muddepennuanpapie ypasHenns N- | OIIK-1.1 CaMOCTOSTENEHON sk3amene 18-20
6 | oro mopsaka ¢ MOCTOSHHBIMHU OIIK-1.2 HeayIuTOPHOU paboTHI,
ko3¢ ¢punuenramu. [loctpoeHue OIIK-1.3 KOHTpOJIbHAsl paboTa 1o TeMe
00111eT0 penieHus.
HeonnopoaHsie ypaBHeHuUs ¢ OIK-1.1 YcTHbIH onpoc, IpoBepka Bomnpoc Ha
7 | MOCTOSHHBIMH K03 pHIIUCHTAMU. OHK-l. > CaMOCTOSITENbHOM sk3amene 21-23
Ilouck 4acTHOrO pelIeHHUs. OHK-1.3 HeayIUTOPHOI paboThl,
' KOHTpOJIbHAsl paboTa 1o TeMe
CaolicTBa HyJel peneHus YcrHbIH onpoc, IpoBepka Bomnpoc Ha
T QepeHInaTbHbIX YPABHCHUI. OIlK-1.1 CaMOCTOSITEILHOM sk3ameHe 24-27
8 | Teopema lTypma. Pemenne OIIK-1.2 HeayIuTOPHOU pabOTHI
TUHEHHBIX quddepeHnnaTbHbIX OIIK-1.3
YpaBHEHHH C TOMOMIBIO PSIOB.
3aBUCUMOCTD PELICHHS OT OIlK-1.1 YcTHBIH onpoc, MpoBepKa Bormpoc Ha
9 | HaYaJbHBIX 3HAYCHUH U OIIK-1.2 CaMOCTOSTEIEHON sk3amene 28-30
apaMeTPOB. OIIK-1.3 HeayIuTOPHOU pabOTHI
OIHOPOJIHBIE CUCTEMBI JIMHEWHBIX OIK-1.1 YcTHBIH onpoc, MpoBepKa Bormpoc Ha
10 muddepeHnnanbHbIX YpaBHEHUH C OHK-l:Z CaMOCTOSATEILHOM sk3amene 31-33
MOCTOSHHBIMHU K03((DUITHEHTaMH. OIK-1.3 HeayIuTOpHON paboTHI,
ITocTpoeHne ob1ero pemeHus. ' KOHTpOJIbHAsl paboTa 1o TeMe
JIuneiinble HEOJHOPOIHBIE CUCTEMBI OIK-1.1 YcTHBIH Onpoc, IPOBEpKa Bompoc Ha
11 | € MOCTOAHHBIMU k03 dunreHTaMu. OIK-1.2 CaMOCTOSITEILHO sk3ameHe 34-35
Ilouck 4acTHOrO pelIeHus. OIK-1.3 HeayIuTOPHON paboTHI,
' KOHTpOJIbHAsl paboTa 1o TeMe
YcroituuBocTs 1o JIAmyHoBY. VYcrHbIl onpoc, npoBepka Bomnpoc Ha
I'eomeTpuueckas HHTEpIpETALHS. OIK-1.1 CaMOCTOSATEILHOM sK3aMeHe 36-38
12 Z;ssngmosn HYJIEBOTO PELICHHS OINK-1.2 HeayJIUTOPHOI paboThI
POIHON CHCTEMBI 5 OINK-1.3
T QepeHInaTbHBIX YPaBHEHUH ¢
MOCTOSTHHBIMHU K03()(DUITHEHTaMH.
Jlemma JIsmynoBa. Teopema OIIK-1.1 VYcTHBIH onpoc, IpoBepka Bonpoc Ha
13 | YeraeBa. YcTOWYHMBOCTH 11O OIIK-1.2 CaMOCTOSTENIbHOU sk3ameHe 39-41
MIePBOMY NPHUOIIKEHHIO. OIIK-1.3 HEeayIUTOPHON pabOTHI
TloBenenue TpaekTopuid TUHEUHOM YcrHbll onpoc, MpoBepKa Bomnpoc Ha
OJHOPOJHON CUCTEMBI OIIK-1.1 CaMOCTOSITETbHOH sKk3amene 42-45
14 | muddepeHnmanbHBIX ypaBHEHUN OIIK-1.2 HeayIuTOPHON pabOTHI
BTOPOTO TOPAJIKA C IOCTOSTHHBIMU OIIK-1.3
Ko dunmeHTamu.
15 HeBrbipoxxieHHbIE MTOJIOXKEHUS OIlK-1.1 YcrHbll onpoc, MpoBepKa Bomnpoc Ha
paBHOBECHS] aBTOHOMHOM CHCTEMBI OIlK-1.2 CaMOCTOSITEIbHOM




BTOPOTO NOpsiKa. Y CTOWYUBOCTD OIIK-1.3 HeayIUTOPHOI paboThI sk3ameHe 46-48
TIEPUOINYECKUX PEIICHUM.
KpaeBbie 3a1aumn. OIlK-1.1 YcTHBINM onpoc, MpoBepKa Bormpoc Ha
16 OIIK-1.2 CaMOCTOSATEIBHOM sK3aMene 49-52
OIIK-1.3 HeayIUTOPHOU pabOTHI
YpaBHEHUS ¢ YaCTHBIMH OIIK-1.1 VYcTHBIH onpoc, mpoBepka Bonpoc Ha
17 | mpoOM3BOIHBIMH IIEPBOTO TTOPSIKA. OIIK-1.2 CaMOCTOSTENIEHON sKk3ameHe 53-55
OIIK-1.3 HeayIUTOPHOU pabOTHI

TunoBble KOHTPOJIbHBbIE 3aJaHUSI WM HHbIE MaTepHaJibl, Heo0XOoaAMMBbIe IJs
OLIEHKM 3HAHWIi, YMEHU, HABBIKOB MU (MJIH) ONbITA JEATEJIbLHOCTH, XapaKTepPHU3YHIIUX
Tanbl GOPpMHUPOBAHNS KOMIIETEHIMH B Mpolecce 0CBOEHUsI 00Pa30BaTeIbHOI MPOrPaMMBbl

Bomnpocsl 11l ceMUHAPOB, KOJVIOKBUYMOB, Co0ece10BAHUSA

BUJIET 1

1. Teopema cymiecTBOBaHUS U €IMHCTBEHHOCTH JIJIsl IMNHEHUHBIX CUCTEM.

2. Teopema JInyBuiis AJi TMHEHHBIX OMHOPOIHBIX CUCTEM.

3. 3ajaua. YpaBHeHUs B MOTHBIX auddepeHuaiax u mpuBOISIIEeCs K HAM.

BUJIET 2
1. IIpocreiimume knaccyl 0OBIKHOBEHHBIX AU PepeHIInaNIbHbIX YPAaBHEHUN
MIEPBOTO MOPSIKA.
2. CBoiicTBa pelieHuil TMHEHHBIX OJTHOPOIHBIX CUCTEM (TeopeMsl 1, 2, 3).
3. 3amaua. OTHOPOTHBIC YPABHEHHUS M MIPUBOISITUECS K HIM.

BUJIET 3
1. YTBepxkaeHue o MpeaCcTaBICHUN PEIICHHUS HEOTHOPOIHON CHCTEMBI,
CIICJICTBHE.
2. Jlemma o nuHelHOM He3aBUCUMOCTH (YHKIUI BUIa xkehX,
3. 3ajaua. YpaBHeHUs, HE pa3pelIeHHbIC OTHOCUTEIIEHO MPOU3BOTHOM.

BUWJIET 4
1. Teopema cymiecTBOBaHUS M €MHCTBEHHOCTH peleHus 3agaun Komm s
JMHENHOr0 ypaBHEHUs N-0T0 MopsiaKa.
2. ITouck yacTHOTO pelLIeHUs TUHEHHOTO HEOAHOPOAHOTO YPAaBHEHHUS C
MOCTOSIHHBIMU KO3 (uLineHTamMu (pe30HAHCHBIH cyyail).
3. 3amayva. YpaBHEHUs C pa3ielICHHBIMU U Pa3IeISIOUIMMUCS IEPEMEHHBIMU U
MPUBOJIALINECS K HUM.

BWJIET 5
1. Teopema o raankocTu pemeHuit AuddepeHnnanbHbIX ypaBHEHUH.
2. ITonmkeHne MopsIKa TMHSWHOTO OTHOPOTHOTO (P PepeHITHaATBHOTO
ypaBHEHUS.
3. 3amada. JIuHeiiHbIe ypaBHEHHS IEPBOTO MOPSIKA.

KoMiuiekT 3a1aHuil Vi1 KOHTPOJILHOM padoThI

Tema 1. luddepennnanbHpie ypaBHEHUS IEPBOTO MOPSIKA.

3aganue: OnpenenuTh THII U PEIIUTh Kaxaoe TuddepeHIaIbHoe ypaBHEHHE IEPBOro
NOpsAIKA.

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*%y,
Bapuant 2

1. ysinx +y cosx = 1;
2.2x3+y=xy

3.x(x— 1)y + 2xy =1;
4.y —1=—2—

T x(x+1)’
5.xy — 2y = —2x2.
Tema 2. [luddepenunanbHbie ypaBHEHUS BBICIIUX MOPSIKOB.
3ananue: Pemuth ypaBHEHUE.
Bapwuant 1
’ /2 ’ .
l.xyy —xy —yy =0;
. xy(s) —_ y(4) = O,
3.y®W —2y"+2y" =2y +y=0;

N

4.y® +8y" + 16y = 0;
5.y + 5y + 6y = cos 2x;
6.y +4y + 3y = cosx;
7.y +y =tgx,
" ’ ex .
9.x%2y" —3xy + 3y = 5x? — x;

10. x?y" — xy — 3y = 5x*,

Bapuant 2

1.y " =7y "+ 16y — 12y = 0;

2.y® +4y" +8y" + 16y + 16y = 0;

!!2 ’

3.y =4y -1
" _ ’ l_

4.xy =y ln xl,
5. y +y - CQSX;

" ’ 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. x2y" — xy — 3y = 5x*,
Tema 3. Cuctemb! AU HepeHIHaTbHBIX yPaBHEHUH.
3ajanue: PemuTh cucTeMy ypaBHEHUIA.
Bapuanr 1
x' =y,
1.5 vy = —4x + 4y,
z =—=2x+y+2z
x =2x+ 6y — 15z,
2.4 vy =x+y-05z
z =x+2y—6z
3 {x'z—x—2y+29t,
|y’ = —2x + 2y + 5et.



x = 4x + 2y,
y' =—x+7y+2et.
Bapuant 2
x =9x — 6y — 2z,
1.4y =18x — 12y — 3z,
z' =18x — 9y — 62.
{x' = 4x + 6y — 15z,
2

4.

y'=x+3y—5z

z =x+2y—4z.
3 { x' =—x+3y,
ly'=—x+3y+et.
4 {x'=4x+y—e‘2t,

y' = —5x —2y.

3ayeTHO-IK3aMeHAIHOHHbIE MaTepUaibl [Jsl MPOMEXKYTOYHOH  aTTecTaluu
(3x3ameH/3a4eT)

Bonpocs! 1J1s1 MOATOTOBKY K IK3aMeHY

1. Ilonsatne muddepeHMaIbHOIO YpaBHEHUs M ero pemeHus. 3agada Komm.
[Ipocreiimme kaacchl OOBIKHOBEHHBIX AU((epeHInaNbHBIX YpaBHEHUH IMEpBOro mopsiaka (c
pa3feIAIOIMUMUCS [IEPEMEHHBIMY, OJHOPOJHBIC, JIMHEHHBIE YPAaBHEHHs IIEPBOTO IOpsIKa, B
NOJHBIX JuddepeHmanax).

2. TeopemMa  cyllecTBOBaHUS M eAMHCTBeHHOcTH  Ilukapa  ans  ofHOrO
muddepeHIMaTFHOTO YpaBHEHUS U cucTeM (0e3 Joka3aTenbcTB). Teopema CyIiecTBOBaHUS
[Teano (0e3 noxazatenbcTBa). Teopema CylIECTBOBAaHMS M €AMHCTBEHHOCTH MJISl JIMHEHHBIX
cucreM (0e3 mokazaTenscTBa). Teopema o rIagKocTy peneHni updepeHnaaTbHbIX YPaBHECHHN.

3. CBoiicTBa pelieHuil TMHEHHBIX OJTHOPOIHBIX CUCTEM (TeopeMsl 1, 2, 3).

4. CBolicTBa peleHH TMHEHHBIX OJHOPOIHBIX CUCTEM (TeopeMsl 4, 5).

5. Teopema JInyBuIimst 1)1t TMHEWHBIX OJJHOPOIHBIX CUCTEM.

6. ®yHnaMeHTaNbHAsg MaTpHIla U €€ CBOWCTBA.

7. JIuneiiHble HEOTHOPOAHbBIE CUCTEMBI MU (dEepeHIINATBHBIX YpaBHEHUH. Y TBEpKIEHUE
O TIPEICTaBICHUM PpEIIEHUS HEOJAHOPOJHOW CHUCTEMBI, cleAcTBUE. MeTton Bapuanuu
MIPOU3BOJILHBIX MOCTOSIHHBIX JUISI TIOMCKA YaCTHOTO PEIIEHUsI HEOJTHOPOJHON CUCTEMBI.

8. JIuneitnble nu¢pdepeHnanbHble ypaBHEHUsT n-ro mnopsaka. CBeleHHe K JHMHEHHON
cucreme. Teopema cyIliecTBOBaHUS U €IMHCTBEHHOCTH peleHus 3aaaun Komu g TMHEHHOro
YPaBHEHHUS N-TO MOPSJIKA.

9. CpoiicTBa pelIeHUH JMHEWHBIX OJHOPOAHBIX IU(GEpEeHINATBHBIX YpaBHEHHHA N-TO
nopsiaka (teopemst 1, 2, 3).

10. CgotlicTBa pemieHui JTHHEHHBIX OJHOPOIHBIX AH(QepeHInanbHbIX YpaBHEHUH N-TO
nopsijika (TeopeMsl 4, 5, Teopema JlnyBusis).

11. TMonmxeHue nopsIKa JMHEHHOTO OAHOPOAHOTO U PEepeHIINATEHOTO YpaBHEHUSI.

12. [louck 4YacTHOrO pELICHUsT HEOJHOPOJHOTO YPAaBHEHUS METOJOM BapHalluu
MIPOU3BOJILHBIX MOCTOSIHHBIX.

13. Jlunelinple ypaBHEHHs N-0ro TMOpPSJAKAa C TOCTOSHHBIMH K03 duumeHTamu.
IIpencrasienne 0OIIETO PEIIECHNUS B CIIy4ae Pa3IMYHBIX XapaKTEPUCTHYECKUX YHCEIL.

14. JlemMma o TMHEWHON HE3aBUCUMOCTU (DYHKITUH BUAA X ehX,

15. IlpencraBiienue o0IIETO pEIeHUs B CIy4yae KPaTHBIX XapaKTePUCTUYECKUX YUCEIL.

16. IIpencraBneHure OOLIEro peUIeHUs JTUHEWHOTO YpPaBHEHHUS N-TO MOpPAIKa B ciydae
YpaBHEHHUS C BEIIECTBEHHBIMU KO3(PPHUIIEHTAMHU.



17. Jlunelinple HEOIHOPOJHBIC YpaBHEHHs C IMOCTOSHHBIMH Kod(duuumenramu. IMouck
YACTHOTO PEIICHUS METOJIOM HEOTIPEACICHHBIX KO (OUIIMEHTOB (HEPE30OHAHCHBIN CITyJaii).

18. JluHeliHple HEOMHOPOJHBIC YpaBHEHHs C MOCTOSHHBIMH Kod(duuumenramu. IMouck
YaCTHOTO PELIEHUs METOJ0M HEONpeAeIeHHbIX K03 (PULIMEHTOB (pe30HAHCHBIH ciydail).

19. Jluneiinple HEOJHOPOJHBIC YPAaBHEHHS C MOCTOSHHBIMH Kod(duuuentamu. [louck
YACTHOTO pEIIEHUS METOAOM HeoIpelesIeHHbIX Ko3(hduuueHToB (ciaydail ypaBHEHUs ¢
BEIIECTBEHHBIMH KOA(DHUITEHTAMH).

20. OtHOPOIHBIE CHCTEMBI C MOCTOSTHHBIMH K03 dunmerTamu. [IpencraBienue oomero
pELICHHS B CIIy4ae MaTPHIIbI IPOCTON CTPYKTYPHI.

21. YTBepKAeHUE O BELIECTBEHHOCTH OOLIEro pelieHus B Cilydae BeIIeCTBEHHOH
MaTpHIIBL.

22. Bux o0miero pemeHds JUHEHHOW OJHOPOIHON cHucTeMbl aud(epeHIInaTbHBIX
YpaBHEHHMI B Cllyyae MaTpPHULBI OOIIET0 BUAA.

23. Metoa HeomNpeAeIeHHBIX KO3(P(GHUIIMEHTOB IMOMCKAa OOIIEro PEIICHHUS OJHOPOIHOM
CHCTEMBI C MIOCTOSTHHBIMU KO3 (DUIIEHTAMH.

24. HeonHOpoiHBIE CHCTEMBl C IOCTOSIHHBIMH Kod(duuuentamu. I[louck wyacTtHOro
peIIeHus] METOIOM HEeOIpeaesIeHHBIX KOA(PPHUIIMEHTOB (HEPE30HAHCHBIHN CIy4aid).

25. HeonHOopoiHBIE CHCTEMBI C IOCTOSIHHBIMH Kod(duuuentamu. I[louck wyacTHOro
peIIeHus] METOJJOM HEeOopeeNIeHHBIX KOAQPHUIINEHTOB (PE30HAHCHBIN CITydaii).

26. HeonHoposiHble cHCTEMBl C IOCTOSIHHBIMH Kod(duuuentamu. Ilouck wyacTHOro
peIIeHNs] METOJJOM HEeOoIpeeNIeHHBIX KO (QHUINEHTOB (BEIIECTBEHHBIN CITydaii).

27. Onpenenenue ycroiunBocty 1o JlanyHoBy. CBeeHue UCCIeI0BaHUs YCTOWYMBOCTH
HEHYJIEBOTO DEIICHUs K HCCIEIOBAHHIO YCTOWYMBOCTH HYJIEBOTO pemieHus. | eomerpuueckas
UHTEpIpeTaLus.

28. Teopema JlamyHoBa 00 yCTOWYMBOCTH IO TMepBOMYy mpuOmmkeruo (6e3
nokazatenbctBa). Kpurepuit Paycca-I'ypBuna (6e3 noka3arenbcTsa).

29. IloBeneHne TPACKTOPHIA JIMHEWHBIX OJHOPOIHBIX cHCTEM auddepeHInanbHBIX
YpaBHEHMI BTOPOTo MOpsi/IKa € IMOCTOSHHBIMU KO3 durentamu (y3e, ceio).

30. [ToBeneHne TpPACKTOPHIA JIMHEWHBIX OJHOPOIHBIX cHCTeM auddepeHInanbHBIX
YpaBHEHU BTOPOTO MOPSAKA C MOCTOSHHBIME Kodduimentamu (Pokyc, HeHTp).

31. IloBeneHne TPAEKTOPHI JIMHEHHBIX OJHOPOIHBIX cHcTeM auddepeHnnaIbHbIX
YpaBHEHHMI BTOpPOTO MOpsKa C MOCTOSHHBIMU KO3(p(dUIMEHTaMH (IUKPUTHUECKUN Yy3el u
ciayuait M # 0, Az #0).

32. [loBeneHue TPACKTOPUM JIMHEMHBIX OJHOPOIHBIX cHUCTeM AuddepeHInanbHbIX
YpaBHEHHIA BTOPOTO MOPSIKA C IIOCTOSTHHBIMH KO3 (UIIeHTaMu (BBIPOKICHHBINA Y3€Il U CITydait
7\.1 = 7\.2 = O)

33. JluneiiHbie pa3HOCTHBIE ypaBHEHHS BTOpOro mopsiaka. Teopemsr 1, 2, 3.

34. JIuneiinble pa3HOCTHbBIE ypaBHEHMs BTOporo nopsjaka. Teopemsi 4, 5, 6.

OnHOponmHBIE  PAa3HOCTHBIE  YpPaBHEHUS  BTOPOTO  MOpSAKA  C
KodpUITMEHTaMH.

IIOCTOSITHHBIMU

Kpurtepun oneHuBaHus pe3yibTaTOB 00y4eHHA

Onenka Kputepuu onieHrBaHUs 110 3K3aMEHY
Bhicokuii OLEHKY ~«OTIMYHO» 3aCHYKUBACT ~CTY/EHT, OCBOMBILIMHI 3HaHUA,
yPOBEH «5% YMEHUS, KOMIETEHLUMH M TEOPETHYECKHH Marepual 6e3 mpoOesos;
(oTHUHO) BBITOJIHUBIIMNA BCE 3aJlaHMsl, IPEIYCMOTPEHHbIE Y4eOHBIM IJIAHOM Ha
BBICOKOM KaueCTBEHHOM YpPOBHE; MIPaKTHYECKHE HaBbIKU
1po¢eCCHOHATLHOTO IPUMEHEHHUsI OCBOCHHBIX 3HAHUN C(OPMHUPOBAHBI.
Cpennnii OLICHKY «XOpOILO» 3aCIyXUBAET CTYAEHT, NMPAKTUYECKH IOJIHOCTBIO
YPOBEHB «4» OCBOMBIIIMM  3HAHUS, YMEHMS, KOMIIETEHIMH W TEOPETUYECKHI
(xopor10) MmaTepHuai, ydeOHble 3aJaHus HE OLIEHEHbl MaKCHUMaJbHBIM YHCIIOM
0aJJI0B, B OCHOBHOM C(hOpMHPOBA MPAKTUUYECKHE HABBIKU.




[Toporossiii OLICHKY «YyJIOBJIETBOPUTEIHHO» 3aCITy>KUBAET CTYIEHT, YaCTUYHO C

YPOBEHB «3» npoOeriaMd  OCBOMBIIUH  3HAHUS, YMEHHS, KOMIICTCHIMH |
(YIOBJIETBOpUTE | TEOPETUYECKUH MaTepuay, MHOTME y4deOHble 3ajaHusi Jub0 He
JILHO) BBITIOJTHWI, JIMOO OHU OIEHEHBI YHUCIOM OauioB ONU3KUM K

MUHHMAaJIbHOMY, HEKOTOPBIE IPAKTUUECKUE HABbIKU HE CHOPMHUPOBAHBI.
MuHUMaJIBHBIA | OLIEHKY «HEYJOBJIETBOPUTEIBHO) 3aCIIY)KMBAET CTYJI€HT, HE OCBOMBILMM

YPOBEHB «2» 3HAHUS, YMEHUS, KOMIIETCHIINN U TEOPETUUYCCKUI MaTepuas, ydeOHbIe
(HEYIOBNIETBOPHY | 3a/IaHUs HE BBIMOJHUI, IPAKTUICCKUE HABBIKA HE CPOPMUPOBAHEI.
TEJILHO)

Kpurepun onieHuBaHusI 110 3a4€Ty:
«3a4TEHO». CTYIEHT BIAJCET TEOPETUYECKUMHU 3HAHMAMU 10 JAHHOMY pas3fely, AOIyCKaeT
HE3HAUUTENIbHbIE OIIMOKH, CIPABISETCA ¢ MarepuagoM Oe3 BUAMMBIX 3aTPyJHEHUM; CTYIEHT
yMEeT TMpPaBWJIBHO OOBACHATh MaTepuall, MOAKPEIUIAs €ro NpuMepamMH, U, IPUMEHS
IIOJIy4YEHHBIC 3HAHU TP PEILIECHNUN IPAKTUYECKUX 3aa4.

«HE 3aYTEHO»: MaTepuall HEe YCBOEH WJIM YCBOEH YAaCTHUYHO, CTYACHT 3aTPYAHSCTCS IPUBECTH
IPUMEpPBI, PELIAeT 3aJaud C BUAMMBIMHU 3aTPYAHEHUSIMM; JOBOJBHO OTrPaHUYEHHBIM 00beM
3HaHUHI TEOPETUYECKOIO MaTepHraa.

OneHouHble cpencTBa Uil HMHBAJIMIOB W JIMI C OrPAaHUYEHHBIMH BO3MOKHOCTSAMH
3JI0pOBBSI BHIOUPAIOTCS C YI€TOM UX WHAMBHUIYATHHBIX ICHXO(PHU3MUECKIX 0COOEHHOCTEH.

— IpU HEOoOXOAMMOCTH HMHBAJIMAAM M JIMLIAM C OrPAaHUYEHHBIMH BO3MOXHOCTSIMHU
3JI0POBbSI MIPEIOCTABISIETCS IOTIOTHUTEIEHOE BpeMs JUIsl TOJrTOTOBKH OTBETA HA DK3aMEHE;

— IIpU IPOBEJICHUH IPOLEAYPHI OLICHUBAHUS PE3YIbTATOB O0YyUEHHs MHBAJIUAOB U JIMIL C
OTPaHUYECHHBIMH BO3MOXXHOCTSIMH 3/I0POBBSI TPETYCMAaTPUBAETCS MCIIOJIb30BaHNE TEXHUYECKUX
CpEeACTB, HEOOXOIUMBIX UM B CBSI3U C UX MHAUBUIAYAIbHBIMUA OCOOEHHOCTSIMH;

— IIpU HEOOXOAUMOCTH ISl 00YHAIOIIUXCS C OTPAHUYCHHBIMHA BO3MOKHOCTSIMH 37I0POBbS
U MHBAJIUAOB TpOLEIypa OLEHMBAHUSA pPE3YJIbTaTOB OOYyYEHHs MO JAUCLUUIUIMHE MOXET
IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

ITponienypa orneHMBaHUs Pe3yabTaTOB OO0YYEHHs MHBAIUAOB M JIHMII C OrpaHMYEHHBIMH
BO3MOXKHOCTSIMH  3JIOPOBBSI IO JTUCHUIUIMHE (MOJIYJIIO) MpeIyCcMaTpUBaeT IPeIOCTaBICHUE
uHpopmanuu B (opMax, aZaNTUPOBAHHBIX K OrpaHMUYEHHUSIM HX 370POBbS U BOCIPHATHS
uH(popMauu:

JUist T ¢ HapyIIEHUSIMH 3pEHMSL:

— B MieyaTHOM (popme yBeTMUEHHBIM HIpUPTOM,

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.

JIist L ¢ HapyIeHUsIMU CITyXa:

— B I1e4aTHoO (opme,

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA.

JUist T ¢ HapyIIeHUsIMHM OTIOPHO-/IBUTATEIBHOTO anmapaTta:

— B TIe4aTHOM opme,

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.

JlaHHBIIA TIepeYeHbh MOXeT OBITh KOHKPETH3MPOBAaH B 3aBUCHMOCTH OT KOHTHHTCHTA
o0yJaromuxcs.

5. Ilepedenb y4eOHOM JIUTEpaTypbl, HHPOPMANMOHHBIX PECYPCOB H TEXHOJIOTHIl
5.1. YueOnas auteparypa

1. ®ununnos, Anekceit @enoposud. Beenenue B Teoputo nuddepeHnaibHbIX ypaBHEHUH !
y4eOHUK JUIS CTYACHTOB BY30B I10 Ipynie (U3UKO-MaTeMaTHYECKUX HalpaBIeHU 1



cnenuanpaoctelt / A. ®@. @ununmos. - U3a. crep. - Mocksa : URSS : [JIEHAH/I], 2015. - 239 c.
- (Kimaccuueckuit yueonuk MI'Y). - bubnuorp.: c. 234-2306.

2. ®wmnmos, Anekceit @enopoBud. COOpHUK 3a1a4 110 AU PepeHInanbHBIM YPaBHEHHSM !
[yueOnoe mocodue] / A. @. ®dunumnos. - U3a. 4-¢. - Mocksa : URSS : [KHmKHBIH 10M
"JIMBPOKOM"], 2011. - 237 c. : un. - (Knaccuueckuit yaeonuk MI'Y).

3. COopHuk 3a1a4 no AuddepeHnaIbHbIM YPaBHEHUSAM U BapHALIMOHHOMY HCUUCIICHHUIO
ydeOHoe nocodue / moj pen. Pomanko B.K. - Mocksa : Jlaboparopus 3uanwmii, 2015. - 222 c. -
https://e.lanbook.com/book/70710.

4. IlerpoBckuii, Ban ['eopruesuy. JIekiuu 1mo Teopuu 0ObIKHOBEHHBIX TU(PepeHIIHATbHBIX
ypaBHCHMIA ;| y4eOHUK 111 MexaHuKo-Mart. ¢ak. yH-ToB / U. T'. [letpoBckuii. - U3a. 6-¢, cTep. -
M. : [Eautopuan YPCC], 2003. - 272 c.

5. Xennep, B. K. O0bikHoBeHHbIE A depeHnanbHble ypaBHEHUs, BapUallMOHHOE UCUHCTICHHE,
OCHOBBI CIICUANBHBIX (DYHKIMI ¥ MHTETPAIbHBIX YpaBHEHHI : yueOHoe nocodue / B. K.
Xennep, T. C. benozepopa, M. B. Xennep. - Cankt-IletepOypr : Jlansp, 2017. - 320 c. - URL:
https://e.lanbook.com/book/96873

6. Hemunosuy, b.I1. YUucnennsie MeToas! aHanu3a. [Ipubmmkenne GyHKIui,
nuddepeHimanbHbIe 1 MHTErpalibHbIC ypaBHeHMs © yueOHoe nmocobue / B.I1. [lemunosuy, N.A.
Mapos, 3.3. IllyBanosa. - Cankr-IlerepOypr : Jlans, 2010. - 400 c. -
https://e.lanbook.com/book/537.

5.2. llepuoauueckasi JuTEpaTYpa
He ucnons3yercsi.

5.3. UHTepHeT-pecypcbl, B TOM 4YHcJe COBpeMeHHble NpogeccHOHAIBbHbIE (a3bl
JAHHBIX U MH(POPMAIMOHHBbIE CTIPABOYHbIE CHCTEMbI
DeKTPOHHO-0MOMoTeuHbIe cuctembl (IBC):
1. DBC «FOPAWT» https://urait.ru/
2. DBC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAVH» www.biblioclub.ru
3. BBC «JIAHb» https://e.lanbook.com

IIpodeccnonanibHbie 6a3bl JAHHBIX:

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

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

3. Hayunas snekrponnas oudaunorexka (HOB) http://www.elibrary.ru/

4. HamumonanbHast  dJEKTpOHHas  OuOnMoTeka (JOCTYm K DJIEKTPOHHOM  OuOnmoTexe
auccepTanuii Poccuiickoit rocyaapcrsennoit oubnuorexu (PI'B) https://rusneb.ru/

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

6. zbMath https://zbmath.org/

HNupopmManoHHbIE CIPABOYHbIE CHCTEMBI:
1. KoucynpranT Ilntoc - cipaBodHas mpaBoBasi cucTeMa (JIOCTYI MO JOKaJIbHOM CETH C
KOMITBIOTEPOB OUOITNOTEKH )

Pecypcbl cBOOOAHOTO 1OCTYHA:
1. KubepJlenunxka (http://cyberleninka.ru/);
2. ®enepanbublii nopran "Poccuiickoe odpazosanue” http://www.edu.ru/;
3. Hudopmanuonnas cucrema "EanHoe okHO qocTyna kK 00pa3oBareiabHbIM pecypcam”
http://window.edu.ru/;
Enunas xomrekus mudpoBeix o0pasoBatenbHbIXx pecypcos http://school-collection.edu.ru/ .
denepanbHbIi IEHTP HHPOPMAITMOHHO-00pa3oBatelibHbIX pecypcoB (http://fcior.edu.ru/);
Cnosapu u sunmkiaoneaunu http://dic.academic.ru/;
Oo6pazoBarenbHbIi opran "Yueba" http://www.ucheba.com/;
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Co0cTBeHHbIE JJIEKTPOHHBIE 00pa3oBaTe/ibHbIe U MHPpopManMoHHbIe pecypcbl KyoI'Y:
1. Cpena MomyneHOTO nuHaMu4eckoro ooydenus http://moodle.kubsu.ru
2. baza yueOHBIX IJIaHOB, Y4€OHO-METOIUYECKUX KOMILJIEKCOB, ITyOIUKaIMi U KOHGEpeHIUH
http://mschool.kubsu.ru/

6. Meroauyeckne YyKa3aHusi [Jsi O0y4YAalOIIHUXCA 10 OCBOEHHMIO JMCHUILUIMHBI
(Momy.Jis)

[To xypcy npeaycCMOTPEHO MpPOBEACHUE JIEKIHMOHHBIX 3aHATHH, Ha KOTOPBIX JaeTCs
OCHOBHOIl TeOpeTHYecKHil Marepuas, Ja00paTOPHBIX 3aHATUH, MO3BOJIAIOIIUX CTYJIEHTaM B
IOJTHOM Mepe O3HAKOMHUTHCA C TOHATHEM AuddepeHnnanbHbIX YpaBHEHHH M OCBOUTHCS B
peIlIeHnU IPAKTUYECKUX 3a/1a4.

BaxnelmmM 3TarmoM Kypca SBISIETCS CaMOCTOsiITeNbHas paboTa 1O AMCUUIUIMHE
«Inddepennuanbabie ypaBHEHUSY.

Lenpto camocTosTeNbHONH pabOThl  OakanmaBpa sIBISCTCS  yIIIyOJeHHE 3HAHMH,
MOJIyUYEHHBIX B PE3yJIbTaTe ayAUTOPHBIX 3aHATUNA. BripabaThIBalOTCS HABBIKK CaMOCTOSITEIILHON
paboThl. 3aKpEIUIIOTCS OIBIT U 3HAHUS, TIOJTYYEHHBIE BO BpeMs J1a00paTOPHBIX 3aHSATHIA.

CamocTtosiTenbHasi paboTa CTYIEHTOB B XOJA€ HU3YYCHHUS AUCHUILIUHBI COCTOUT B
BBIIIOJIHEHUH  WHIVBHUIYaJdbHBIX  3a/JaHUM, 3aJaBaeMbIX  TpENojaBaTeieM,  BEAYIIUM
71abopaToOpHbIE 3aHATHS, MOATOTOBKU TEOPETUYECKOT0 MaTepuana K JIa0OpaTOPHBIM 3aHATHUSAM,
Ha OCHOBE KOHCIEKTOB JIEKIWH W y4eOHOW JIMTepaTypbl, COIVIACHO KaJCHIApHOMY IUIaHy W
MOJTOTOBKHA TEOPETHYECKOr0 MaTepuaiga K TeCTOBOMY OIPOCY, 3a4eTy M 9K3aMEHY, COTJIacHO
BOIIPOCAM K 9K3aMEHY.

VYkazanus no opopmiieHuto padot:

- pabora Ha JAaOOPATOPHBIX 3aHATHIX M KOHCIEKTHI JIEKIUH MOTYT BBIOJIHSATHCS HA
OTJICbHBIX JTUCTAX JIMOO HEMOCPEACTBEHHO B paboueil TeTpaiu;

- oopMIICHIE WHANBUIYAIBHBIX 33/IaHUH JKEJIAaTeIbHO HA OT/ACIbHBIX JIHCTaX.

[IpoBepka MHAMBHAYaNbHBIX 3aJaHUM MO TeMaM, pPa300paHHBIM Ha J1a0OpPATOPHBIX
3aHATHUSAX, OCYIIECTBISIETCS Yepe3 HEIEI0 Ha TEKyIIeM Ja00paTOPHOM 3aHITHH, JINOO B TCUCHHE
HEJIeNU TI0CJIe STOT0 3aHATHS Ha KOHCYJbTAI[UH.

Jlnst pa3bsiCHEHUS] HETOHSATHBIX BOIPOCOB JIEKTOPOM M ACCHCTEHTOM €XKEHEIEThHO
HPOBOJIATCS] KOHCYJIBTALIUH, O BPEMEHU KOTOPBIX TPYIIIBI U3BEIIAIOTCS 3apaHee.

B ocBoeHuM IHCHUIUIMHBI MHBAIUAAMM U JIMIAMH C OFPAaHUYEHHBIMU BO3MOXHOCTSMHU
30POBbsl OOJIBIIIOE 3HAYCHHE MMEST WHIWBHUIyalbHas ydeOHass paboTa (KOHCYJIbTAlUU) —
JIOTIOJTHUTEIBHOE pa3bsiICHEHUE YUeOHOro Marepuania.

WunuBuayanbHble KOHCYIbTAIMM IO TMPEAMETY SBISIOTCS BaXHBIM  (DaKTOpOM,
CHOCOOCTBYIOIIMM MHIMBUIAYAIN3AaLUU OOYUYEHHUS U YCTAHOBJIEHUIO BOCIMTATEIbHOTO KOHTAKTa
MEXJy INpernojaBaTeieM U O00y4aloIMMCS WHBAJIUIOM WM JIMIOM C OrpPaHUYEHHBIMU
BO3MO>KHOCTSIMH 37J0POBBSI.

7. MaTepua/JbHO-TeXHHYeCKOe o0ecniedeHHe N0 JUCHHUIIJINHE (MO1Y.T10)

HaumeHnoBanmue CIICIIMaJIbHbIX OCHaH_[eHHOCTI) CIICHUaJIbHbIX Hepequb JIMOCH3UOHHOTI'O
MOMEILEHU I IOMEILEHU I MIPOTPAMMHOTO 00eCTIeUeHHUS

YuebOHble ayIUTOPUN st | MeGenb: yaeOHas mebennb [Iporpammuoe obecrnieueHne He
MPOBEACHUS 3aHATUN JIEKIIMOHHOTO IIPEAYCMOTPEHO
THUIIa
YuebOHble ayIUTOPUN s | MeGenb: yaeOHas mebenb [Iporpammuoe obecrnieueHne He
MPOBENCHUS 3aHATUN NPETyCMOTPEHO
CEMHHAPCKOTO THIIA, TPYIIIOBBIX U
WHIUBUAYAIGHBIX  KOHCYJIbTALUH,
TEKYIIETro KOHTPOJIS u
MPOMEKYTOYHON aTTeCTaIuI
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Jns  caMmocTosTeNnpbHOW — paboThl  OOydYarOHMIMXCS  MPEAYCMOTPEHBbl  MOMEIIEHUS,
YKOMIUIEKTOBAHHBIE CHEIMATH3UPOBAHHON MeOebi0, OCHAIIEHHBIE KOMIIBIOTEPHON TEXHUKOH ¢
BO3MOXKHOCTBIO MOJKIIIOUEHUS K ceTu «MHTepHeT» M o0ecrneyeHueM J0CTyna B 3JIEKTPOHHYIO
MH()OPMaAIMOHHO-00Pa30BaTENbHYIO CPEYy YHUBEPCHUTETA.

HaumMmeHoBaHue noMeleHu aisa OCHAIIIEHHOCTD ITOMEIEHUIN [T [lepeueHb NHULIEH3MOHHOTO
CaMOCTOSATENILHOU PabOTHI CaMOCTOSATEILHON paObOTHI MPOTPAaMMHOTO 00CCTICUCHHUS
o0yyaromuxcs 00yJarIuxcs
IMomemenue ans caMoCcTosATEeNIbHON | Mebenb: yueOHas MeOeb IIporpammHoe  obOecrieucHHEe HE
pa0oThI 00yJaromuxcs (YNTambHBIN | KOMIUIEKT — cHelnmaiu3upoOBaHHOW | MPEAYCMOTPEHO
3an HayuHoii Oubimorekn) MeOesH: KOMITBIOTEPHBIC CTOJIBI
O6opynoBaHue: KOMITbIOTEpHAst
TeXHHKAa C MOAKIIOUEHHEM K
HHPOPMALTMOHHO-
KOMMYHHUKAIIHOHHOM cetn

«lHTepHET» W JOCTYIOM B
ANEKTPOHHYIO  HH(MOPMAIOHHO-
00pa3oBaTeNBHYIO cpeny
00pa3oBaTeNbHOM  OpraHU3alny,
BeO-KaMepbl, KOMMYHHKAIlHOHHOE
obopynoBanue, oOecreunBaromice
J0CTyl K CCTH HUHTEPHCT
(poBoaHOE COCTMHEHUE u
OecrpoBOJIHOE  COENMHEHUE  TI0
texunosorun Wi-Fi)

[Momemenne s camocToaTenbHON | Mebenb: yueOHas mebennb [TporpammHOe  obecredeHne He
paboTtsl oOyuaroniuxes (ayxm.102a) KoMmekt  cnenuanu3upoBaHHOM | MPELyCMOTPEHO

MeOenn: KOMIBIOTEPHBIE CTOJIBI
Ob6opynoBanue: KOMITBIOTEpHAs
TEXHHKa C TOAKIIOUYEHHEM K
HHPOPMALMOHHO-
KOMMYHHMKaIlUOHHOMI cetu
«HTepHET» M OCTYIIOM B
QNIEKTPOHHYIO  MH(OPMAIOHHO-
00pa3zoBaTeNbHYIO cpeny
o0Opa3oBaTeNpHOH  OpraHM3aluHy,
BeO-KaMepbl, KOMMYHHKAIIHOHHOE
ob0opynoBaHue, oOecreynBaroee
JOCTYm K  CEeTH  HHTEpHET
(mpoBogHOE COeIMHEeHne "
OGecripoBOHOE  COEJMHEHHE MO
texunosorux Wi-Fi)
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