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1 Henu v 3axa4u U3yYeHUs TUCHUILTHHBI (MO1YJISA)

1.1 Ilean ocBOeHUSI TUCHUILIMHBI

I[aTB CTYACHTaM IPCACTABJICHHUEC O IPUMCHCHUU Z[OCTI/I)KGHI/Iﬁ COBpeMeHHOI;’I MaTEMAaTUKN
K UCCJICAOBAaHUIO PEATIbHBIX O6’bCKTOB, MaTEMaTUHYCCKHUE MOJCTIN KOTOPBIX IIPUBOIAT K
Qg epeHInaIbHBIM YPaBHEHHSM B YaCTHBIX POU3BOAHBIX; TPOIEMOHCTPUPOBATH
HCCIICJOBAHUEC KOPPEKTHOCTU TUIIMYHBIX 3a1a4 MaTeMaTHIeCKOM (bI/ISI/IKI/I.

HpO6y,I[I/ITB HHTEPEC CTYACHTOB K HaquOﬁ JACATCIIBHOCTH, IIOKa3aTb BO3MOXXHOCTH

MMPAKTUYCCKOI'0 NPUMCHCHUA MATCMATHYCCKOI'O 06pa303aHH51.

1.3 MecTo AucuuiuinHbl (MO1yJis1) B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpaMMBbl.

JucuuruinHa oTHOCUTCS K 0a3oBoit wactu broka 1 «/lucumminuabi(Momynn)y» ydeOHOTro
wiaHa. Jlns NOJHOLEHHOrO IOHUMaHMsI Kypca «YpaBHEHUS B YAaCTHBIX IPOU3BOJHBIX)»
HEO0OXOIUMBbl 3HaHMS, YMEHHUS U HABBbIKHM, 3aJ0KEHHBIE B KypcaX MaTeMaTHYECKOI'O aHajlIu3a,
JUHEHHON anreOphl, aHATUTUYECKOH I'€OMETPHM, KOMIUIEKCHOIO aHaln3a, (PyHKIMOHAJIBHOIO
aHanmu3a U aupdepeHIuanbHbIX ypaBHEHUH. JlucuMIIIMHA SIBIISE€TCS MPEIIECTBYIOLIEH A
KypcoB «HucnenHsle MeToab» U «Teopernueckas MexaHuka». CTyIeHTbI J0JKHBI ObITh TOTOBBI
UCIOJIb30BaTh MOJYYEHHbIE B 3TOM 00JacTHU 3HAHHWA, KaK NpHU MPOJOLKEHUU OOpa3oBaHMS B
MarucTpaType U B aCUpPaHType, TaK U B IPOPECCHOHATIBHOMN e TEILHOCTH.

1.4 Ilepevyenb MIaHMPyeMbIX Pe3yJIbTATOB O0y4YeHHUS] MO JUCHHUILIMHE (MOAYJI0),
COOTHECEHHBIX C IVIAHUPYEeMbIMH Pe3y/JIbTATAMH 0CBOEHHS 00pa30BaTe/JbHOM IPOrPaMMBbl.

W3ydeHrne naHHOW Y4eOHOUM MMCIMILIMHBI HAMPaBIEHO HA (OPMUPOBAHHE Yy OOYYAFOIIMXCS
CIenyIoIUX o0menpodeccuoHaNbHbIX U podeccuonanbubix komnerenuuid: OIK-1, TTK-3.

Ne Kon u HanmeHoBaHMe WMHauKaTophl JOCTHKEHNSI KOMIIETEHIIUU

IL.11. KOMIIETEHIINH 3Haer ymeer BJajieeT

1. OIIK-1 CriocobeH | knaccupuKkaly | OpUBOAUTh K | TEXHUKOU
KOHCYJIbTUPOBATh U/ KaHOHUYECKOM | IpeoOpa3oBaHu
HCII0JIb30BaTh KBa3sWIMHEWHBI |y BULY | U
(dyHIaMeHTallbHblE 3HAHUS B | X  ypaBHEHWH | JIMHEHHBIE g depeHnman
o0nactu MaTEMaTHYECKOTO | BTOPOTO YPaBHEHHSA  C | bHBIX
aHalM3a,  KOMIUIEKCHOTO U | MOpsijaka U | AByMs yYpaBHEHUH B
(GYHKLINOHAIBHOTO aHaJIN3a | KOPPEKTHBIE IIEPEMEHHBIMH, | pE3yJIbTaTe
anredpsl, AQHAJIMTUYECKON | MOCTAaHOBKHU MHTETPUPOBATH | HEBBIPOXKIECHHO
reoMeTpuu, 1uddepeHaIbHON | OCHOBHBIX UX, KOorja 9To | i 3aMEHBI
reOMEeTpHUH U TOIOJIOTHMH, | KPaeBbIX 3aJa4 | BO3MOXKHO; HE3aBHCHMBIX
Qg depeHIaIbHbIX JUIsL  KaXKJIOTO | CTPOUTH NIEPEMEHHBIX
YpaBHEHUH, JTUCKPETHOH | THIIA peLeHus
MaTeMaTUKd U MaTeMAaTU4YECKOW | ypaBHEHUI IIPOCTENIINX
JIOTUKH, TEOPHH BEPOSTHOCTEM, YpaBHEHUH  C
MaTEMaTUYECKON CTAaTUCTUKH H MIOCTOSIHHBIMU
CIIy4alHBIX IIPOLIECCOB, Koa¢duLreHTa
YHUCIEHHBIX METO/IOB, MU  METOJaMHU
TEOPETUYECKOW MEXaHHKH B paszzeneHus
npodeccuoHaIbHON IIEPEMEHHBIX H
JeSITEIIbBHOCTH TEeOpuu

IIOTEHIIMAJIOB

2. [1K-3 CriocobeH MaTeMaTHUECKH | KOPPEKTHBIE CTPOUTH TEXHUYECKUMH

KOPPEKTHO CTaBUTh | IOCTAHOBKHU peleHus npueMaMu




KpaeBbIX 3ajay
Il YpaBHEHUU
napaboIudecKo
ro u
runepOoImIecK
OT'0 THIIOB.

Ne Konx n HammeHnoBaHme Nuaukatopel JOCTHKEHUS KOMIIETCHITUU
ILII. KOMIICTCHITUH 3HaeT yMmeer BJIAJIEET
€CTECTBEHHOHAYYHbIE  3aJlayd, | TPAaHUYHBIX YKa3aHHBIX JIOKa3aTeIbCTBa
3HAHUE IIOCTAaHOBOK | 3a7a4 JUTSL | KpaeBbIX 3aJa4 | KOPPEKTHOCTH
KJIaCCUYECKUX 3ama4 | TUHSHHBIX METOJIaMH YKa3aHHBIX
MaTeMaTUKU ypaBHEHUM TEOpPUH muddepeHmman
SJUIMIITHYSCKOr | IIOTEHIMAIa M | bHBIX 3a7ad.
0 THIA, 3aJa4H | MCTOAOM
Ko U | pa3aeneHus
CMCIIaHHBIX [IEPEMEHHBIX.

2. CTpyKTYypa M coepkaHue TUCHUILTHHBI

2.1 PacnpeaesieHue TPyA0EMKOCTH JUCHUILJIMHBI 10 BUIAM padoT
OO6m1as TpyA0€MKOCTh TUCHHUILUIMHBI cocTaBisieT 4 3a4. efl. (144 yaca), ux pacnpeaencHue
110 BUJaM paboT mpecTaBiieHo B Tabuuie (011 cmyoenmos ODO)

Bun yuebnoit paboTbl Bcero Cemectpbl
4acoB (dachr)
5
KonTakTHas padora, B TOM 4ncIe:
AyIUTOpHBIE 3aHATHS (BCET0): 68 68
3aHsATUA JEKIIMOHHOIO TUIIA 34 34
JlabopaTopHbIe 3aHITHS 34 34
3aHATHS CEMUHAPCKOTO TUIIA (CEMUHAPBI,
MIPaKTUYECKHUE 3aHSTHSI) ) ]
HNuas koHTaKTHas1 padora: 4,3 4.3
KonTpons camoctostensHol padoTsl (KCP) 4 4
ITpomesxyrounas arrecrauus (MKP) 0,3 0,3
CamocTosiTe1bHAsi paboTa, B TOM YHCJIe: 36 36
Kypcosas paboma - -
IIpopabomxka yuebHo2o (meopemuueckozo) mamepuana 12 12
Buinonnenue unousudyanvhuix 3a0anuii (no02omosxa
y 12 12
OOMAUHUX 3A0AHUIL)
Pechepam - -
IToaroroBka K TEKyIemMy KOHTPOJTIO 12 12
KonTpoJis:
IToaroTroBKa K 3K3aMeHy 35,7 35,7
OO0mas Tpy10eMKOCTh 144 144
B TOM 4YHCJie KOHTAKTHAs 723 | 723
pabora
3a4. el 4 4




2.2 CTpyKTYpa AUCUHUILINHBI
Pacnpenencenue BuoB ydeOHOU pabOTHI M HX TPYJOEMKOCTH TIO pa3ieaM JAUCIUTLTHHBI.
Pazpenbl (TemMbl) AUCHUIUIMHBI, U3yYaeMbI€ B cemectpe (ounas popma)

KonngectBo yacos
AynautopHas Brcayur
Ne HammeHnoBanwme pazenos (Tem) Beero pabora opHas
pabora
J | 113 JIP | CPC
1 2 3 4 5 6 7
1 BBezeHne B T€OpHIO ypaBHEHHU C YaCTHBIMU 2 | g i 8 8
IPOM3BOJIHBIMHU.
2. |BomHOBOE ypaBHEHHE. 27 | 8 - 8 6
3. |OnHOMepHOE ypaBHEHHUE TEIIONPOBOIHOCTH. 24 | 6 - 6 8
4. |YpaBHenus c oneparopom Jlammaca. 23 | 8 - 8 8
5. |Teopus noreHuumana jyist oneparopa Jlamnaca. 12 | 4 - 4 6
UTOI'O no pasdenam oucyuniunsl 34 34 36
KonTpons camocrositensHoi pabotsl (KCP) 4
ITpomexxyrounas arrecranus (MKP) 0,3
[TonroroBKa K TeKyIemy KOHTPOJIIO 12
OO6m1ast TpyA0€MKOCTh MO TUCIUILIAHE 144

[Tpumeuanue: JI — nekmum, 113 — mpaktudeckue 3ansatus / cemuHapsl, JIP — maGopaTopHbie
3anatus, CPC — camocrosiTenbHas paboTa cTyieHTa

2.3 Conep:xaHue pa3iesioB (TeM) THCHUIIAHBI
2.3.1 3aHaTHA JEeKIIUOHHOT0 THIIA

Haumenosanue dopma TeKyIIEero
Ne Copepxanue paszaena
paszena KOHTPOJISI
1 2 3 4
1. Knaccudukanus kBasunnHelHbix ypasHenui |JIP:
BTOPOTO NOpsiaKa. XapaKTEPUCTUKH IIPAKTUYECKOE
mudepeHIMaNbHBIX ypaBHEHUI, TeOpeMa  [UCIOJIb30BaHUE
Beenenue B reopuro|Kosanesckoil. [Ipusenenue k TEOpUU Ha
ypaBHEHHI C|KAaHOHMYECKOMY BUJly YPaBHEHUH C IByMsl  |1a00paTOpPHBIX
YaCTHBIMHU HE3aBHCHMBIMH IIEPEMEHHBIMHU. 3aHATHUSIX TIPU
MIPOU3BOIHBIMHU. IPUBEIECHNU K

KaHOHUYECKOMY BUIY
YpaBHEHUH BCEX TPEX

THUIIOB.
2. . [JIP:
3amaya Komm pans ypaBHeHus KoseOaHUi
HEMOCPECTBEHHBIM
CTPYHBI, dopmyna  HamamOepa  jams
nudepeHnpoBaHueM
OJTHOPOTHOTO ypaBHEHHS, MIOHATHE
POBEPUTH, YTO
00001IIEHHOTO pelIeHuS. Meron
no0aBJieHHe
PacIpoOCTPaHSIOIINXCS BOJTH TUTSE
Bonnooe . UHTETPaIbHOTO
MOJyOTPAHUYEHHOW  CTpyHbL.  DPOpMYIbI
ypaBHEHHE. ClIaraeMoro B

Kupxropa wu Ilyaccona pemenuil 3amauu

opmyiy JlamamoOepa
Ko a1 BOTHOBOTO ypaBHEHHsSI IPU TPEX U (bopmyry 1 P
B MIPOCTPAHCTBEHHBIX  MEPEMEHHBIX AacT PETICHHE 3371241
yx poctp p >\ Ko mis

aHaJIN3 Ka4CCTBCHHOI'O IMMOBCACHUA peH.IeHPIfI.

N HEOJHOPOJHOTO
[TocTpoeHue pemeHnii CMemaHHbIX 3a1a4 JJIst

ypaBHEHUs




ypaBHEHUS KojeOaHUN CTPYHBI
pazziesieHus: IepEMEHHBIX.

METOIOM

TEIUIONPOBOJHOCTH;
IIPaKTUYECKOE
UCIIOJIb30BAHUE CXEMBI
Merona dypse npu
PELICeHNH KOHKPETHBIX
IIPUMEPOB.

OnHomepHoe
ypaBHEHUE
TETIOTIPOBOTHOCTH.

[ToctanoBka 3amaum Komm M cMemaHHBIX
3aJa4 s ypaBHEHHUS TEIJIONPOBOTHOCTH.
[IpuHuMn Makcumyma, €IMHCTBEHHOCTh U
YCTOMYMBOCTh PEIICHUS MEPBOM CMEIIaHHON
3amaun. [locTpoeHue peleHuid CMEIIaHHbIX
3a71a4 C OJTHOM MIPOCTPAHCTBEHHOMN
MepEeMEHHOMN METOJ0M pasneneHus
MEePEMEHHBIX.

JIP:
HETOCPEICTBEHHBIM
nuddepeHImpoBaHUEM
POBEPUTH, YTO
UHTETpabHas
dopmyna Ilyaccona
JIaeT pelieHue
ypaBHEHHS
TETUIOTPOBOHOCTH;
PaKTUYECKOE
UCIIOJIb30BaHUE CXEMBI
Merona Oypse npu
pELICHUH KOHKPETHBIX
IPUMEPOB.

YpaBHeHus
OTIepPaTOPOM
Jlammaca.

VYpaBHeHus AJUIANITUYECKOTO THUIIA.
Kitaccnueckast nocTaHOBKA I'PaHUYHBIX 3a/1a4.
I'apmonnueckue Qynkuuu. HpOTOHOB U
J0Tapu(pMHUUECKUH TTOTCHIIUAIIBI.

CpoiicTBAa MHHMMYMa M  MakCUMyMa
rapMOHUYECKUX (PYHKUIWH, €IMHCTBEHHOCTH
penieHus: BHyTpeHHel 3anaun Jupuxie.
@®opmyna IlyaccoHa miIsi TrapMOHUYECKUX
byHKUUH, ee cieacTBUs: TeopeMbl JInyBus
u [Tapnaka, Teopema 00 ycCTpaHUMOI
ocobeHHOCTH. Meton Dypbe Ui ypaBHEHUS
Ilyaccoma B  MOJSAPHBIX  KOOPAMHATAX.
IIpencraBnenue pelIeHU MEPBOM U BTOPOM
rPAaHUYHBIX 3aJa4 B Kpyre, BHE Kpyra U B
KOJIBLIE.

JIP:

pelienne
TEOPETUUYECKUX 3a]1a4y
Ha OCHOBE CBOMCTB
rapMOHUYECKUX
dyHKImiL;
MPaAKTUYECKOE
HCIIOJIE30BAHUE CXEMBI
Merona Pypwe npu
pGHISHI/II/I KOHKpCTHI)IX
IIPUMEPOB IIOCTPOEHUS
l"apMOHI/ILIeCKI/IX

(GYHKIHHI B KPYTOBBIX
oOJracrTsx.

Teopus
MOTeHIMaIa
oreparopa
Jlammaca.

JUIS

OyHAAMEHTAJIBHOE  PEUIEHHE  omepaTopa
Jlannaca, HpIOTOHOB U JOrapupmMuyUecKuii
MOTEHIINAJIBI. OO0BEMHBII MOTEHIINA.
IToBepxHOcTHBIE moTeHuuManbl. (CBeneHue
KpaeBbIX 3ajad a1 ypaBHeHus Jlammaca k
UHTErPAJILHBIM YPAaBHEHUSAM.

JIP:

BBINKCHIBAHUE
UHTETPaJIbHBIX
YpaBHEHUH, K
KOTOPBIM CBOJATCS
3anaun upuxie n
Hetimana misa
omneparopa Jlamnaca B
KPYTOBBIX 00J1aCTsIX.

3ammra nabopatopHoit padotsr (JIP).

2.3.2 3aHATHA CEMUHAPCKOT0 THIIA HE MPEAyCMOTPEHBI.
2.3.3 JlabopaTopHbIe 3aHATHUHA

Hanmenosanue
paszaena

TemaTuka NpakTUYECKUX 3aHATUN

dopma TEKYIIEero
KOHTPOJIS




2

3

4

Beenenue B Teopuro
ypaBHEHU M c
YaCTHBIMU
MIPOU3BOTHBIMHU.

[TpuBeneHre K KAHOHUYECKOMY BHUTY
YpaBHEHHI C IBYMsI HE3aBUCUMBIMU
nepeMeHHbIME. IHTerpupoBanue
HEKOTOPBIX YPaBHEHUH, HAX0XKJICHHE UX
00IIMX peIICHUH.

Konmponvnas
\paboma.

BonHosoe
ypaBHEHUE.

Meton pacnpoCTpaHSIOIUXCS BOJIH IS
IIOJIyOTpaHUYEeHHON CTpyHbl. IlocTpoeHue
pelIeHni  CMENIaHHbIX  3ajad  JuIsd
ypaBHEHHsI KOJI€OaHUN CTPYHBI METOJIOM
pasfeiieHuss  INepeMEHHbIX.  Pemienue
IIEPBOM CMEIIAHHOM 3a/1a4y I BOJIHOBOI'O
YPaBHEHHs, KOI/1a Ha4aJIbHOE BO3MYILEHUE
OJM3KO K OHOM U3 COOCTBEHHBIX (PYHKIUI
3agaun  Urypma-JluyBwiuia,  sBieHue
pe3oHanca.

Omuem no
n1abopamopoi
\pabome:
IIPaKTUYECKOE
UCIIOJIb30BaHUE
cxemsl Meroga Oypre
IIPU pElICHUN
KOHKPETHBIX
MIPUMEPOB.
Konmponvnas
[paboma o MeToy
dypbe WA
HECTAIlMOHAPHBIX
YpPaBHEHU.

OnnomepHoe
ypaBHEHHE
TETUIOTIPOBOAHOCTH.

[TocTpoenue perieHuil CMEIIaHHBIX 3a7a4
UL  OAHOPOJHOTO U HEOJHOPOJHOTO
YpaBHEHUsI TEIJIOMPOBOAHOCTU C OIHOM
MIPOCTPAHCTBEHHON MEepEeMEHHONW METOJIOM
paszzieneHuss TNEpPeMEHHBIX B ClIydae
HYJEBbIX TPaHUYHBIX ycloBuil. CBeneHue
HEOJHOPOJHBIX TPAaHUYHBIX YCJIOBHUH K
OJIHOPOJIHBIM.

Omuem no
1a60pamopHoll
\pabome:
MPAaKTUIECKOE
UCIIOJIb30BaHUE
cxemsl Metoga Oypre
MIPH pEIICHUN
KOHKPETHBIX
IPUMEPOB.

YpaBHeHus
ONEepaTopoOM
Jlammaca.

YpaBHeHMA AJUIANITHYECKOT O THUIIA.
Knaccuueckass TOCTaHOBKAa TI'PAHUYHBIX
3az1ay. I'apmoHnueckue GyHKIHMH.
HeroToHOB 51 JorapupmMUUECcKuit
MOTEHIUAJIBI.
CBolicTBa MUHUMYMa
TapMOHHMYECKUX
€AMHCTBEHHOCTD
3agaun Jupuxie.
@®opmyna IlyaccoHa st rapMOHHYECKHX
GyHKIMI, ee  CIEACTBUS:  TEOpPEMBI
JiuyBunns u Tapraka, Tteopema 00
YCTpaHUMOU O0COOEHHOCTH. BriBog
omeparopa  Jlammaca B TOJISPHBIX
koopauHarax.  Meronq — @ypee A
ypaBHeHuss  Ilyaccona B IOJISIPHBIX
koopauHarax. [IpencraBnenue peuieHH
NEpBOM M BTOPOM TpaHUYHBIX 3anad B
KpyTe, BHE Kpyra 1 B KOJIBIIE.

n MaKCUMyMa

byHKINH,
pelleHusT BHYTPEHHEU

Omuem no
n1abopamopHoi
ipabome:
MPAKTHIECKOe
WCIIOJIb30BaHUE
cxeMbl MeTo1a Dypre
MIPY PEIICHUN
KOHKPETHBIX
IPUMEPOB
MOCTPOCHUS
TapMOHHYCCKUAX
(GYHKIUI B KPYTOBBIX
o0nacTsx.
Konmponvnas
[paboma Mo MeToy
Dypbe 1t
ypaBHeHus Jlamiaca B
MOJIIPHBIX
KOOpJIMHATaX.

Teopus
MTOTEHIIHAIa
omneparopa
Jlannaca.

TS

DOyHAAMEHTAIBHOE PpEIIEHUE Oleparopa
Jlannaca, HeroToHOB 1 sorapudmMuyeckuit
nmoreHansl. OOBEMHBII  ITOTEHIIHAIL.
IToBepxHOCTHBIE TIOTEHIHAIBL. CBeleHUE

Omuem no
1a60pamopHou
[pabome:




KpaeBbIX 3374 /i ypaBHeHUs Jlamaca K|BBITMCHIBAHUE
MHTErPAJIbHBIM YPABHEHUSIM. HUHTETPAIbHBIX
ypaBHEHUH, K
KOTOPBIM CBOJISTCSA
3agauu Jupuxiie u
Heiimana ajist
oneparopa Jlamnaca B
KPYT'OBBIX O0JIACTSIX.

2.3.4 llpuMepHasi TeMATHKA KYPCOBBIX padoT (IIPOEKTOB)
KypcoBbie paboThl HE IPETyCMOTPEHBI.

24 Ilepeuenn Y4eOHO-MeTOAUYeCKOro odecreueHust s

CaMOCTOAATE/IbHOM Pad0THI 00y4aIOUIUXCH 0 JMCHUILIMHE (MOAYJTI0)

[TepeueHs yu4eOHO-METOAMIECKOTO 00SCTICUCHUS JUCITUILTAHBI
Bug CPC T10 BBIMIOJTHEHUIO CAMOCTOSTEILHON paboThI

N3yuenue neximonHoro (Metoanueckue peKOMEHJAIUH 110 OpraHU3aliu
Marepuana, CaMOCTOSITEIILHON pabOThI CTYICHTOB YTBEPXKACHHBIE Kadeapoit
[ToaroroBka oTueTa MO |BHIYMCIUTEILHON MaTeMaTUKU U HHGOPMATUKHU, TPOTOKoT Ne 14
naboparopHoii padore; |ot 14.06.2017 1.
IToaroroBska k
IK3aMCHAM.

y‘le6HO'MeTOI[I/I‘IeCKI/IC MaTepuajibl JIA CaMOCTOSTEIbHOM pa6OTBI O6y‘IaIOIJ_II/IXCH nu3

YuCiIa MHBAJIUAOB M JIUI C OTPAHUYECHHBIMH BO3MOKHOCTSIMH 3710poBbst (OB3) npegocrapistoTcst
B (hopMax, afanTHPOBAHHBIX K OTPAHUYEHHSIM HX 3[JOPOBBS M BOCIIPHUATHS HH(DOpMALINN:

JUist T ¢ HApyIICHUSIMH 3PEHHS:

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

— B (hopme aynuodaiina;

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.

JIist L ¢ HapyIeHUsIMU CITyXa:

— B I1e4aTHOM (opme,

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA.

JUist T ¢ HapyIIeHUsIMHM OTIOPHO-/IBUTATEIBHOTO anmapaTra:
— B TIe4aTHOM opme,

— B (popme ayanodaiina;

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JlaHHBINA TIepeyeHb MOXET OBbIThb KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHMHI€HTA

oOydJaronuxcs.

HO,Z[p06HLIC IMOCTaHOBKHM 3ajJa4 I CaMOCTOSTEIbHOMI paGOTLI CTYACHTHI IMOJIY4arOT B

OYHOM WHAMBHUIYaJTLHOM OOIICHHWH C mpernogaBaTeneM. O4YHbIE KOHCYJIBTAIIMH HE COCTaBIISIOT
pOOJIEMBI: eXeHeIeIbHO MpernoiaBaTeib paboTaeT B ayJUTOPUHU CO CTYIEHTAMHU B CPETHEM IO
YeThIpe Yaca.

JUig Uil ¢ OrpaHUYEHHBIMH BO3MOXKHOCTSIMU BOCHPHUATHS HH(pOpManuu (HapylieHus

3peHusi MuOO ciyxa, a TakKe C HAPYIIEHUSMHU OMOPHO-IBUTATEILHOTO ammapara) BO3MOKHA
BHJICO M ayJIMO 3aIMCh JIEKIIUA: JIKTOP MUMEET MPHUBBIUKY BCE MMPOU3HECEHHBIE CIIOBA 3aITUCHIBAThH
Ha JIOCKE, a 3alllCaHHbIe Ha JOCKe (POPMYJIbl HOBTOPSAThH YCTHO.




3. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

Coueranue TpPAAMLIMOHHBIX OOpa30BaTEIbHBIX TEXHOJOTHH B (Qopme sekuuit u
71a00paTOPHBIX PabOT, IPEANOIATAIONUX AKTUBHOE y4acTHE CTYACHTOB B PEIIEHUU KOHKPETHBIX
3a[a4 10 cXeMaMm, MoJIPOOHO M3JI0KEHHBIM Ha JeKiusx. [ly0nuyHas 3ammra KaxabIM CTyIeHTOM
BBIJJAHHOT'O €My MHMBHUyaJIbHOIO 331aHUs 10 KOHTPOJIMPYEMOH CaMOCTOATENIbHON paborTe.

[IpoBeneHue KOHTPOJBHBIX MEpPONPHUATHH B (OpME OTYETOB MPENOAABATENIO IIO
BBINOJIHEHHBIM JIAOOPAaTOPHBIM paboTaM, a TaKKe TPaJULMOHHbIE KOHTPOJIbHBIE DPAOOTHI,
pe3yJIbTaThl KOTOPBIX YUYUTHIBAIOTCS HA DK3AMEHE.

JUid JMI ¢ OrpaHUYEHHBIMU BO3MOXHOCTSIMU 310POBbsI IIPELYCMOTPEHA OPraHU3aLNs
KOHCYJIBTALIUM C UCIOJIb30BAHUEM JICKTPOHHOM IIOYTHI.

4. OneHO4YHbIE CPEACTBA VISl TEKYIEr0 KOHTPOJISA YCIIeBA€MOCTH U ITPOMEKYTOYHOM
aTrecTaluu

4.1 ®doHx OLEHOYHBIX CPEACTB 1JIs1 MPOBeeHUS TeKYllel aTTecTaAllun

Texymuii KOHTPOJIb KauyecTBa TMOJTOTOBKM OCYILECTBISIETCS IYTEM MPOBEPKHU
TCOPCTUICCKHUX 3HAHUU U MPAKTUYCCKUX HABBIKOB IMOCPCACTBOM

1) IlpoBepkn W mpHemMa TEKYIIMX CEMECTPOBBIX 3aJaHUl M Ja0OpaTOPHBIX pPadOT.
[TpoBeneHNEe KOHTPOIBHBIX MEPONPUATHI B (DOPME OTYETOB MPEIIOAABATEIIO IO BHITIOTHCHHBIM
71ab0paTOpHBIM paboTaM ¢ MyOJIMYHOM 3aIIUTON BO BpeMs 1a00opaTOpHBIX 3aHsATHl. KOHTpOsIbHBIE
paboTHI 10 MPUBEACHUIO YPABHEHNUN K KAHOHUUYECKOMY BUY U 110 MeToy Dyphe 1l ypaBHEHUI
BCEX THUIIOB.

2) IloaroToBKH K SK3aMEHY B KOHIIE CEMECTpA.

IIpumepHbIe 3a1aHUsA ISl CAMOCTOSITEILHOM PadoThI

No 3amanust
1. |IlpuBectn K KaHOHMYECKOMY BHUJY YypaBHEHHE C TOCTOSIHHBIMU KO3(duIreHTamu
2 2 2
allU, op 0U  OU_ (x,y,u)=0. Iogobpars HeHyneBble KOdPOHUIMEHTH Tak,
ox? oxoy oy’
YTOOBI OJIYYNIINCh YPABHEHMSI BCEX TPEX THUIIOB.
2. | Ilpunymate M HOpHUBECTM K KAaHOHWYECKOMY BHUJAY YpaBHEHHE C IEpPEeMEHHBIMHU
Kod(uimenTaMu B KaXI0M U3 00JacTel, Ie COXpaHSIETCS THI PaccMaTpUBAeMOTrO
o°u o°u
ypasHenus. Hanpumep, — +xy— =0.
OX oy
3. | BoiBectu BbIpakeHue omeparopa Jlammaca B TONAPHBIX, IWIMHIPUYECKUX U B
cepuueckux koopanHaTax. Ha MmiockocTH U B TpeXMEPHOM MPOCTPAHCTBE HAMTH Bce
rapMOHUYecKHe (PYHKIIMU, KOTOPBIE HE 3aBUCAT OT YIJIOBBIX EPEMEHHBIX.

4. | llpuaymarh mpuMep UM HalTH TOYKH KCTpeMyMa rapMoHUuYeckod (yHkimu U(X,Y) B
2 2
3aMKHYTO# o6nactu. Hampumep, U=xy, x>+ Yy*> <1, mb6o u=x>—y?, Z+y? <1.

5. | B kpyre Xx*+Yy’=r’><R?, a Takke BHE 5TOr0 Kpyra pemuTh 3amady JIupuxie s

ypaBHeHus Jlamnaca ¢ MOJIMHOMUAIBHONW TpaHUYHON (yHKIMEH g(x, y). Hampuwmep,

rpannuHas  Qynkums (X, y)=xy’. Bo BHemmHell 3ajaue ydecTb YCIOBHE

OTPaHUYEHHOCTH pellIeHUs. Peann3oBars Ty ke cxeMy [uid 3anauu Heiimana, ydecTs pu
9TOM HEOOXO0JIMMOE YCIIOBUE JJIsl TPAHUYHON (QYHKIIHH.




B xpyre X°+Yy°=r’><R® pemmts 3amauy Jupuxie nas ypaBHeHms IlyaccoHa c
MOIMHOMHANBHBIMU CBOGOAHBIM wieHoM f (X,y) u rpanmanoit dymkumeir g(X,y).

PaccmoTpeTh nmpuMepbl MHOTOUYJIEHOB IEPBON-BTOPOM CTENEHHU.

BBI4HCIINTE TOTEHIIHAI IPOCTOTO CIIOSt U (X, Y ) Macc, pacIpeIeIeHHBIX [0 OKPYKHOCTH
x> +y? =R? ¢ motHocteio (X, y)=1. Halitn norenuman asoiinoro cnos u(X,y)

3apsI0B, pacIpeieeHHBIX 110 OKPYXKHOCTH X’ +Y° = R? ¢ IIOTHOCTHIO u(xy)=x.

[IpuBecT TmepBYO KpaeByl 3adady Ui ypPaBHEHHS  TEIIOMPOBOIHOCTH

ou  ou

E__a > = (x,t) B npamoyrojbuuke O0<t<T,0<X<1l ¢ HeoAHOPOIHBIMU
X

IPaHUYHBIMH YCIOBUAMU Ha OOKOBBIX CTOpOHAX
u(0t)=ea(t), u(Lt)=p(t),0<t<T, k mepBoil KkpaeBoil 3ajaue, HO yke C
OJIHOPOIHBEIMH KPAaeBBIMU YCIIOBHAMH Ha OOKOBHIX CTOPOHAX. IIOCTPOMTH 4acTHOE
pelleHie HeoAHOPOAHOro ypaBHeH s Temionposoanocta st f (x,t)=sin(nx)- f, (t),

rae f (x)—3amannas Gpynkums.

HenocpenctBenHoi mpoBepKoOi yOSTUTHCS B TOM, YTO (DYHKIIHS
n
2
Z(Xi —Yi )
exp| —=

, TI€ Yy,..., Y, — JEUCTBUTENBHBIE IAPAMETPHI,

npu t>t, sABIgeTCA pElIEHHMEM OJHOPOJHOIO YPaBHEHHMS  TEIUIONPOBOJHOCTH
ou & o4
=0

ot Sox?o

10.

Henocpencrsennoi IIPOBEPKOI MI0Ka3aTh, 4TO ¢bopmyna Kupxroga

u(xl,xz,xa,t)zitM(y/)+$§[tM(gD)] maer pemenme 3amaun  Komw s

U & ol
OI[HOpOI[HOFO BOJIHOBOTI'O ypaBHeHI/IH E_ZWZO C JI0CTAaTOYHO TIJIaAKNUMHN
i-1 OX;

HAYaIbHBIMU GyHKIMAMHE: u(x,0)=p(x), g—l:(x 0)=vw(x). 31ech

M (u)= '[ H(X +TY, X, +1y,, X, +1y,)dS, ,a 4(X, X,, X;) —3a/1aHHas B IPOCTPAHCTBE

ly]=1

R3 q)YHKI_II/I}I C HCIIPECPBIBHBIMU YaCTHBIMH ITPOU3BOJHBIMH BTOPOI'O ITPAJIKA.

11

Brisectu u3 popmynsl Kupxroda npunnun ['tolirenca: coorsercTByromas 3anadye Komm

JUIs1 OMTHOPOAHOTO BOJTHOBOTO YPABHEHUS BOJIHA B TOUKE (le Xy, X3, t) MIPOCTPAHCTBA R
3

0 2
OJHO3HAYHO ONPEACIISIETCS 3HAUEHUSMU @, a—(p, v Ha chepe Z(Zi =X ) =t? panuyca t
v i=1

C LIEHTPOM B TOUKE (X, X,, X3) .

12

B npeanonoxenun, 4to @ W ¥ 3aBUCAT TOJIBKO OT JIBYX IPOCTPaHCTBEHHBIX
IEPEMEHHBIX X, M X,, BbiBecTH H3 (opmynsl Kupxroda dopmyny Ilyaccona

u(x,x,t)=




=ij v(uYo)dydy, 10 (Y1, Y,) dy,dy,
2 (= (%) 27 (g% 4 (v, %)
rae K—xpyr (yl—x1)2+(y2—x2)zst2.

4.2 ®oHA OLIECHOYHBIX CPEACTB JJIsl IPOBeIeHNs IPOMEKYTOYHOH ATTeCTAMH
Teopernueckuii 5k3aMeH B KOHIIE CEMECTpaA.
Bonpoce! k 3k3aMeHy 110 JIEKIIHOHHOMY KYypCY

1. Knaccudukanus KBa3WJIMHEHHBIX YpaBHEHUM BTOPOTO Mopsiika. Kimaccuyeckue kpaeBbie
3a/1a4M JUIsl ypaBHEHUM BCEX TPEX TUIIOB.

2. XapakTepuCTUKH JUHEHHbIX ypaBHeHU. Teopema KoBanesckoii. [Ipumep Anamapa.

3. 3amaua Komm u1s BosHOBOTO YpaBHeHUs. BeiBoa ¢opmynsl Janambepa it ypaBHEHHS
Kosebanuit ctpynsl. [lepeanunii u 3aquuil PpOHTH BOJIHEI.

4. ®opmynsl [lyaccona u Kupxroda pemenuii 3amaun Komm i 1ByX U TpeX MEpHOTO
BOJIHOBOTO YpaBHEeHHUsI, TG y3ust BOIH.

5. 3Bamaya Komm s ypaBHEHUS! TEIUIONPOBOAHOCTH. MHTerpanbHOoe mpeacTaBieHUe
pemenus ¢popmynoit [lyaccona.

6. Meton ®ypre B ciaydae OHOW MPOCTPAHCTBEHHOW MEPEMEHHOM MJii BOJHOBOIO
YpaBHEHUS U JUIsl yPaBHEHUS TEILIONPOBOJHOCTH.

7. llpuHuun MakcuMyMma JUisl ypaBHEHUS TEIUIONPOBOAHOCTU. EAMHCTBEHHOCTH peleHUS
NEepBOI CMENIaHHOM 3aJ]a4i U €JUHCTBEHHOCTh perieHus 3aaaun Koim B kinacce orpaHu4eHHBIX
(GyHKIMIA.

8. 3amaya Ha COOCTBEHHBIC 3HAUCHUS ISl CAMOCOMNPSIKEHHOTO SJUTMIITUYECKOTO OTepaTopa
B OTpaHMYEHHOU 00JIaCTH.

9. O6mas cxema wmeroga Dypbe pelieHUs CMEMIAHHBIX 3aJad [ ypaBHEHUU
TUNepOOINYECKOro U NapaboInYeCcKOro THUIIOB.

10. 'apmoHnyeckue GyHKINU, UX OCHOBHBIE CBOMCTBA.

11. Ilonsarue o pynkuuu I'puna 3amay Jupuxine u Helimana s ypasHenus Ilyaccona.

12. ®ynxnusa I'puna 3agaunm Jdupuxne g mapa un kpyra. @opmyna Ilyaccona mis
rapMOHUYECKHUX (PYHKIUH, €€ CIEeCTBUS.

13. Meton ®@ypre miua ypaBHeHus lIlyaccoma B mossipHbIX KoopauHarax. CBolicTBa
TPUTOHOMETpHUECKUX psA0oB Dyphbe.

14. Teopus norenuuana. O6bEMHBIN noTeHunan. [IoBepXHOCTHBIE HOTEHIMAIBI, TEOPEMBI O
CKayKax Ha nmosepxHoctu JlsamyHoBa.

15. CBenenue kpaeBbIxX 3a/1a4 JUIsl ypaBHeHUs Jlamuaca kK MHTErpajbHbIM YpaBHEHUSIM.

IIpumepHBIi OMJIET K IK3aMEHYy
Bbuser Ne 1
10 Kypcy «YpaBHEHHS B YACTHBIX NPOU3BOJHBIX» VIS HANIPAaBJIeHUA 0aKajlaBpuarTa
«MareMaTHKa U KOMIbIOTEPHbIE HAYKH

1. Knaccudukanus KBa3uJIMHEHHBIX YpaBHEHHH BTOporo nopsaka. Kiaccuueckue kpaeBble
3aJ1auM JUIsl ypaBHEHUN BCEX TPEX TUIIOB.

2.  HenocpencrBeHHoil  mpoBepkodl  mokaszatb, uyTo  (Qopmyna  Kupxroda

u(xl, Xy, Xy, ) = it M (l//)+i§|:t M (go)] JaeT pemenue 3a1aun Ko 1y 0JHOPOIHOTO

au

2 3 2
ou 26u = a'[(X,O)=t//(x). 3nech

M () = ,[ H(% 1Y, X, + 15, X +1y5)dS,

ly]=1

0, u(x0)=9(x),

BOJIHOBOTO  YpaBHEHHUS



OueHoYHBIE CpEACTBA Ul WHBAIUIOB M JIMI C OTPAaHWYCHHBIMH BO3MOYKHOCTSIMH
3JI0pOBbsI BEHIOUPAIOTCA C YI€TOM UX WHAMBUIYATbHBIX IICUXO()U3UYECKIX OCOOCHHOCTEH.

— IIpY HEOOXOAMMOCTH MHBAJIUAM U JIUIIAM C OTPAHUYECHHBIMU BO3MOKHOCTSIMH 3/10POBbS
IPEOCTABIISCTCS JOTIOJHUTEIFHOE BPEeMs IS IIOATOTOBKM OTBETA HA SK3aMEHE;

— IpY MIPOBEJICHNUH MPOLEAYPHI OLCHUBAHUS PE3yIbTaTOB OOYUCHHSI MHBAIUAOB U JIHIL C
OTPaHUYECHHBIMU BO3MOXHOCTSIMH 3/I0POBBS IPEAYCMATPUBAETCS UCIIONb30BAHUE TEXHHUUYECKHX
CpPE/CTB, HEOOXOMMBIX UM B CBS3U C X MHIUBHIYAIEHBIMH OCOOCHHOCTSMU;

— IIpU HEOOXOAUMOCTH JJIsl 00YHAIOIIUXCSA ¢ OTPAHUYCHHBIMUA BO3MOKHOCTSIMH 370POBBS
M WHBAIMAOB TMPOIEIypa OLEHUBAHUS pPE3YyIbTaTOB OOYYeHHS IO JAUCHMIUIMHE MOXKET
IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Tpouenypa oreHMBaHMS PE3yIHTATOB OOYYEHHsS] MHBAJIHMIOB U JIHIl C OTPaHUYCHHBIMU
BO3MOXHOCTSIMH 3JI0POBbSI 110 JUCHUIUIMHE (MOJIYJIO) MpeaycMaTpuBaeT IPel0CTaBICHUE
uHpopManuu B QGopMax, aJaNTUPOBAHHBIX K OTPAHUYEHHSM HX 370POBbSI M BOCIPUSATHS
uHpOpMaLUK:

JInst L ¢ HapyIICHUSIMH 3PSHUS:

— B (hopMe PIIEKTPOHHOTO JOKYMEHTA.

JInst L ¢ HapyIICHUSIMH CITyXa:

— B (hopMe PIIEKTPOHHOTO JOKYMEHTA.

JInst 1 ¢ HapyIISHUSIMH OTTIOPHO-/IBUTATEIBLHOTO anIapara:

— B (hopMe PIEKTPOHHOTO JOKYMEHTA.

5. IlepedyeHb OCHOBHO¥ U I0NIOJHUTEJIBLHOH YUeOHOI JIUTepaTypbl, HeOOXOAMMOM 115
OCBOCHMS JMCIUILIHHBI
5.1 OcHoBHasi iuTEpaTypa:
1. Unpun A.M., YpaBHEHHsI MaTeMaTHYECKON (PU3HMKH, N31aTelbCTBO «DPusmatiut»,2009,
192 ctp., http://e.lanbook.com/view, snekrpontsie pecypcol oudmmorekn Kyol'y.
2. Bnagumupos B.C., XKapunos B.B., YpaBHenus marematnueckoi (pU3NKH, U3AATEIbCTBO
«JIanp»,2000, 400 ctp., http://e.lanbook.com/view, snexTponHbie pecypcsl oudmunoTeku Kyol'y.
5.2 JlonosiHUTEIbHAS JINTEPATYPA!
1. Tuxonos A.H., Camapckuii A.A., YpaBHeHUs MaTeMaTH4Ye€CKON (U3NKH, U3/IaTEIbCTBO
«Hayxkay, moboe usnanue.
2. Ilerposckwuii W.T'., Jlekunu 06 ypaBHEHUSIX € YACTHBIMH MPOU3BOAHBIMU, «DU3MATINUTY,
«Hayxkay, moboe u3nanue.
3. Muxaiinos B.II., [luddepennmanbubie ypaBHEHHS B YaCTHBIX MPOU3BOIHBIX,
uznarensctBo «Haykan,1983, 424 ctp.

6. Ilepeyenb pecypcoB  HH(POPMAINMOHHO-TEJEKOMMYHHKAUMOHHON  ceTH
«AHTEpHET», HEOOXOAMMBIX /IJIsl 0CBOEHHST THCIHIIIHHbI
1. DnexTpoHHBIHA Kartajor Hayunon 6ubnuoTexku Kyol'y
http://megapro.kubsu.ru/MegaPro/Web
2. DnexkTpoHHas OubimoreuyHas cucremMa '"YHuBepcurerckas OubOnuoreka ONLINE"
http://biblioclub.ru/
DJekTpoHHas OubIMoTeYHas cucteMa u3natenscTa "Jlans" hitps://e.lanbook.com/
DnekrponHas oudbanoreunas cucrema «fOpaitr» hitp://www.biblio-online.ru
OnexkTponHas oubnmoreunas cucrema «ZNANIUM. COM» www.znanium.com
DnexTponHas oubmmoreunas cucrema «BOOK.ruy https://www.book.ru
OnekTponHas oubimoreunas cucrema eLIBRARY.RU (http://www.elibrary.ru)/

Nogakow

7. MeToauveckne yKazaHus 1Js 00yYAHOIIUXCS 110 OCBOCHHIO JUCIHUIJIMHBI
Jlexmu 1 maGopaTOpHBIE 3aHATHUS MPOBOAATCS eKeHenenpHo. OO0IeHne mpemnoaBaTess u
CTYACHTOB Ha JaOOpaTOPHBIX 3aHATUAX NpPEANOoNaraeT MPEeIBAPUTEIbHYIO IMPOPaOOTKY


http://e.lanbook.com/view/book
http://e.lanbook.com/view/book
http://megapro.kubsu.ru/MegaPro/Web
http://megapro.kubsu.ru/MegaPro/Web
http://www.biblioclub.ru/
http://biblioclub.ru/
http://e.lanbook.com/
https://e.lanbook.com/
http://www.biblio-online.ru/
http://www.znanium.com/
https://www.book.ru/
http://www.elibrary.ru)/

CTYACHTAaMH KOHCIEKTa JIeKIMi. 3amada mpernojaBaTesisi COCTOUT B PACCTAHOBKE aKLEHTOB U
Pa3bSICHEHUH CMBICIIa H HEOOXOJWMOCTH BBEIEHHS KIIOYEBBIX TOHSATHA TEOPUH YpaBHEHUI B
YaCTHBIX NPOM3BOAHBIX. J[JI TONHOIIEHHOTO BOCHPHUATHS HOBBIX OOBEKTOB HEOOXOAMMA
WUTIOCTPAIMsT HMX TIPAKTHYECKOTrOo TMPUMEHEHUs. TakuMu TpuMepaMH B Kypce SBISIOTCS
muddepeHanbHbpe  3aaud  UIS  IPOCTEHINMX ypaBHEHHMH MaTeMaTHYeCKOW (HU3HUKH,
NPECTABIISIOMINX KOKIBIH U3 TPEX TUITOB KIIACCH(HUKAIINY.

B 1aHHOM O0O3HAaKOMHUTENBHOM Kypce€ IOKa3aHbl CIIOCOOBI TOHI)KEHUS Pa3MEpPHOCTH
QG hepeHIaIbHON 3a]auu ¢ TOMOIIBIO pa3/IelICHUs IEPEMEHHBIX, TMOO0 CBEICHUS MTOCPEICTBOM
TeOpuu TMoTeHIuana muddepeHINATBHBIX 33a4 B 00JIACTH K UHTETPATLHBIM YPAaBHCHHUSM Ha
rpaHuie 3Tod oOmactu. PemieHue 3ajad MEHBIICH Pa3MEPHOCTH BO3MOXHO CIEIUATBHBIMA
YHUCICHHBIMUA METOaMH, YTO COOTBETCTBYET CIICLUAIN3ALNHU KadeIphl.

Ha maGopatopHbIX 3aHATUSAX CTYICHTaM IPEIaratoTcs IPUMEPBI IS TPUMEHECHUST TEOPHH,
U3JI0KEeHHOW Ha sekuusx. OOcyxneHue crnocoOOB PELICHUs MpeniaraeMbIX 3ahad MPU3BaHO
AKTUBU3UPOBATh MMO3HABATEIBHYIO ACATEIBHOCTh CTYICHTOB. DTOMY JOJDKHA CHOCOOCTBOBATH
NpaKkTUYeCcKas HAIPaBICHHOCTh UTOTOBBIX PE3YIbTATOB.

8. Ilepeyenb MH(POPMALMOHHBIX TEXHOJIOTHI, HCMOJIb3yeMbIX MPH OCYIIECTBICHHH
00pa30BaTeJbLHOI0 MPoLEcca MO AUCHUILINHE (MPH HE0OX0AMMOCTH)

8.1 Ilepeuenb MH(OPMALMOHHBLIX TEXHOJOTWH. BO3MOXHO KOHCYJIBTHpPOBAaHHE IO
3JIEKTPOHHOM IOYTE.

8.2 Ilepeuenr He00X0AMMOro NpPOrpaMMHOro odecneyenusi. HeoOxomumoctu B
MPUMEHEHUU MPOrpaMMHOro oOecreueHrs B JaHHOM O3HAKOMUTEIBHOM Kypce HeT. OHako Ha
OCHOBE 3TOr'0 Kypca BIIOCIEACTBUU M3y4alOTCS M PEATU3YIOTCS Ha SI3bIKaX MPOrpaMMHUPOBAHUS
BBICOKOTO YPOBHSI METOJbl UMCJICHHOTO PEIICHHUs PACCMOTPEHHBIX B JJAHHOM Kypce€ KpaeBbIX
3a/1a4.

8.2 IlepeueHnb HEOOXOAUMBIX HH(POPMANMOHHBIX CIIPABOYHBIX CHCTEM
1. DnekTpoHHO-OMOIMOTeYHAs cucTeMa u3aarenberBa «Jlanby (http://e.lanbook.com).

2. DOnekTpoHHass OuOnuoTeyHass cucreMa «YHuBepcuTerckas Oubmmoreka ONLAIN»
(http://www.elibrary.ru)/ .

3. Dnekrponnas oudmuoreunas cucrema eLIBRARY.RU (http://www.elibrary.ru)/

9. MarepuadbHo-TeXHHYeCcKasi 0a3a, HeoOXoAMMAasi I  OCYIECTBJICHHS
00pa30BaTeILHOTO MPOLECca MO THCIUTIIHHE

MaTepI/IaHBHO'TeXHI/I‘{eCKOG obOecrieucHue JAUCIHUITITHHBI

No Bun pa6or
(MOIymIsl) ¥ OCHAIIIEHHOCTh

1. JlexunonHusble 3ausATUs | JlekunoHHas ayautopus, 000pyqoBaHHAs OOBIYHON JTOCKOM.
Ayn. 303 H, 308 H, 505 H, 507 H.

3aHATUA TUNa, 000pyI0BaHHAs OOBIYHON TOCKOM.
Ayn. 302 H,303H, 308 H, 505 H, 507 H.

2. JIaGopaTopHsble VYyeOHast aynuTopus JUisl IPOBEACHUS 3aHITUA CEMUHAPCKOTO

3. I'pymnmoBeie VY4ueOHass aymuTOpHsl IUIsl TIPOBEICHHUS WHIMBHIYaTbHBIX H
(MHAMBUAYATIBHBIC) rpynnoBbix koHcynpranui. Ayn. 302 H,303H, 308 H, 505 H,
KOHCYJIbTAIUU 507 H.

4. Texymuii  KOHTpoOub, | YueOHast ayquTOpUsl AJs MPOBEACHUS TEKYIIErO KOHTPOJS U
IIPOMEKYTOUHAs npomexxytTouHor arrecranuu. Ayn. 302 H,303H, 308 H, 505

aTTecTamus H, 507 H.
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