Mporpamma aucumnnnHbl "MHTerpanbHble ypasHeHUst 1 BapuaumnoHHoe ncuncnedne"; 03.03.02 ®dusnka; npogpeccop, A.H. (npodeccop)
BanakuH A.B. , noueHT, K.H. (ZoueHT) Javwes P.A.

MWHUCTEPCTBO OEPA30OBAHWSA 1 HAYK POCCUNCKOW dEOEPALN
denepanbHoe rocyaapcTBEHHOe aBTOHOMHOE yYpeXaeHune
BbICLIEr0 NPOJECCMOHaNbHOro 06pa3oBaHus

"KasaHckuin (Mpusonxckuin) doenepanbHblin yHuBepcutet"
NHCTuTyT comsnkn

*-!-““ 'I'E-'G"-Fp

20 r.

nognucaHo SﬂeKTpoHHO-LlMCppOBOVI noganncero

I'Iporpamma ANCUUMNINHDbI
NHTerpanbHble ypaBHEHUS 1 BapuaumoHHoe ucumcnexdne 61.6.13

HanpasneHue nogrotosku: 03.03.02 - dusuka
Mpodonnb NOArOTOBKWU: HE NPEenyCMOTPEHO
KBanudomkaums BbinyckHuka: 6akanasp
dopma 0by4eHUs: o4HOE

SA3bIk 00y4eHNs: pyccKuia

ABTOp(bl):

BanakuH A.B. , Jawnwes P.A.

PeueH3eHT(bl):

Nonoe A.A.

COIMACOBAHO:

3asenyowmnin(as) kagenpon: Cywkos C. B.

MpoTtokon 3acenanuns kadpenpbl No or" " 201_r
YyebHo-meToan4eckas kommcems NHeTmuTyTa o|ov|3vn<|/|

MpoTtokon 3acepnaHnsa YMK No or" 201_r

PeructpaunoHHbii No 666717
KasaHb
2017

KTPOHHB H
BEPCPITET

TAHECAAR CHTTEMA Ky

5AE
PervctpaunoHHbiii Homep 666717 il VH H

ARl | AL O



Mporpamma aucumnnnHbl "MHTerpanbHble ypasHeHUst 1 BapuaumnoHHoe ncuncnedne"; 03.03.02 ®dusnka; npogpeccop, A.H. (npodeccop)
BanakuH A.B. , noueHT, K.H. (ZoueHT) Javwes P.A.

ConepxaHue
1. Llenn ocBOeHUS oucCUMnInHbI
2. MecTo ancumnnvHbl B CTPYKTYpe OCHOBHOM 06pa3oBaTeNibHOM Nporpammbl
3. KomneTteHumm obyyatouerocs, (oopMmnpyeMble B pe3dynbTate 0CBOEHUS AMCLMMANHBI /MOaYNS
4. CTpyKkTypa 1 cogepxaHve oUCLMnAnHbI/ Moayns
5. Obpa3zoBaTtenbHble TEXHONOMMK, BKNIOYAS UHTEPAKTUBHBIE (OOPMbI 00y4eEHNS

6. OLeHOoYHble cpeacTBa Ons TEKYWEero KOHTPONS YCrNeBaeMoCT, MPOMEXYTOYHOW aTTecTauun no

MTOraM OCBOEHUS ANCUMMINHBI 1 y4eBHO-MeToanYeckoe obecrneyeHne caMocToATENbHOM PadoThl
CTYyLLEHTOB

7. Nlutepatypa
8. HTepHeT-pecypchbl

9. MatepuranbHo-TexHN4Yeckoe obecneyeHne AUCUMNINHBI/MOAYNS COrNacHO YTBEPXAEHHOMY
y4yebHOMy nnaHy

PerunctpaumnoHHbii Homep 666717 5AE
CtpaHnua 2 ns 10. iis yHlf[

A 5 (1,

KETPOHHBH
B_EPCHTET

SHHO AHATVTAHES AR CHCTEMA Kby
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Mporpammy avcumnnvHbl paspaboTan(a)(n) npodeccop, a.H. (npodeccop) banakuH A.b. Kadbenpa
Teopumn oTHOCUTENbHOCTK K rpaBuTauun OtoeneHne gunsnku , Alexander.Balakin@kpfu.ru ; goueHr,
K.H. (moueHT) Davwes P.A. Katenpa Teopun 0THOCUTENLHOCTY U rpasutaumm OtoeneHne gousnku ,
Rinat.Daishev@kpfu.ru

1. Uenn ocBOEHNS AUCLUMINHBI

Llenamn ocsoeHus ancumnnudbl (mogyns) b2. b7. "MiHTerpanbHble ypaBHeHMs 1 BapnaunoHHOe
ncuyucneHne" aBnseTca 3HaHne OCHOBHbIX NMOMIOXEHUI TEOPUN UHTErpasbHbIX yPaBHEHUI U
oBnafieHve MetTodamm peleHns COOTBETCTBYIOWMX 3a4ay U yrnpaXHEeHWN; 3HaHNe OCHOBHbIX
NONOXEHUN BapnaLnNoHHOr0 UCHUCNEHUS N YMETb NCMONb30BaThb NOHATUS U METOAbI 3TOW TEOPUK
npu peweHnn 3anay, BO3HUKAKLWNX B TEOPETUYECKON N MaTeMatnyeckon onsuke.

2. MecTO AMCUMUNNUHBI B CTPYKTYype OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npocpeccuoHanbLHOro o6pasoBaHus

HanHHas yyebHas aucuunnnHa BkntodeHa B padgen " 51.65.13 ducumnnuHbl (Mogynn)" OCHOBHOW
obpasosatenbHoi nporpammbl 03.03.02 dusnka n oTHOCMTCS K 6a30B0I (06WenpoeccnoHanbHoON)
yactu. OcBamBaetcs Ha 2 Kypce, 4 ceMecTp.

OucunnnuHa B2. B13. "VIHTerpanbHbie ypaBHEHUS N BapuMaLMOHHOE UCHUCTIEHME" BXOONT B
MaremMaTtnyeckuin u eCTECTBEHHOHAYYHbIV LMK OUCLUUMIIVH.

Lna ocBoeHUs oMCLUMNANHBLI CTYOEHT OONXEH YBEPEHHO BlafeTb OCHOBaMN MaTeMaTUyeCcKoro
aHanmaa, aHanMTN4eCcKon reoMeTpun, NnHeHow anrebpbl, Teoprn anddepeHumnanbHbIX
ypaBHEHUI.

3HaHVe Teopumn NHTErpanbHbIX YPaBHEHWUIA N YMEHME pellaTb COOTBETCTBYOLWME 3a4a4m
HeobXxoaMMO NPY N3YHEHUN MHOTUX Pa3aenoB TEOPETUHECKOW ON3NKM, TaKUX, HAaNpUMep, Kak
TepMOAuHaMuMKa, cTaTucTuieckas domamka.

3HaHVe OCHOB BapVaLMOHHOIO NCHNCIEHNS HEOOX0AMMO A1 N3YYEHMS TaKMX KypCOB Kak
TeopeTnyeckas MexaHuka, Teopus Nons, KBaHTOBas MEXaHuka, KBaHTOBas TEOpPUS NONS U T.4.

3. KomneteHuuu obyyatroLerocs, hopMmpyemble B pe3ynbTate 0CBOEHUS AUCLUMIUHDI
/monynsi

B pesynbTate 0CBOEHUSI AMCLMNINHBI (OOPMUPYIOTCS CReaytowme KOMNeTeHUNN:

Pacwudcpposka
npuobpeTtaemor KOMNETeHLUN

CNocoBHOCTb MCMONb30BaTb B MPOECCMOHANBHO

LLndop komMneTeHLUH

OrlK-2 nesitenbHoCTN 6a30Bble 3HAHUS (PYHOAAMEHTaNbHbIX Pa3nenos
(npogpeccuoHanbHble MateMaTukn, co3naBatb MaTeMaTM4Yeckme Moaenm TUMoBbIX
KOMMEeTeHLMN) npodpeccrnoHanbHbIX 3aaad M UHTEPNPETUPOBATb MNOMyYEHHbIE

pesynbTaTtbl C y4ETOM FPaHUL, MPUMEHMMOCTI MoLenei

CMNoCoBHOCTBIO MOMb30BaTbCS COBPEMEHHbLIMY METO4aMM
nKk-5 06paboTku , aHann3a n CUHTE3a PU3NYECKON NHPopMaLMN B
n3bpaHHo 0bnacTn M3nN4eckmx UccnenoBaHuin

B peaynbtate 0CBOEHUS ONCUMMINHBI CTYAEHT:

1. LONXeH 3HaTb:

OCHOBHbIE MONOXEHUS TeopuUn andpdbepeHumnanbHbIX YpaBHEHUA N BAPMALMOHHOIMO NCYUCNEHNS,
2. DONIXEH yMeTb:

YMEeTb UCMONb30BaThb MNONMYyYEHHbIE MOHATUSA N METOObI MPU pPELleHn 3aa4a4, BO3HUKAOWNX B
TeopeTnyeckom N maTtemMatmyeckon onsmke.

3. 0OMXEeH BnageTb:
METOLaMN peeHns COOTBETCTBYIOWMX 3a4a4 N YyNpPaxXHEHWA;
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4. nONXeH OEeMOHCTPUPOBaTb CMNOCOOHOCTb M FTOTOBHOCTb:

NPUMEHSTb OCHOBHbIE MONOXEHUS TEOpUM AMpepeHLManbHbIX ypaBHEHWIA U BApUaLMOHHOMO
NCUYUCNEHNS MPU PELEHNN 3aaY, BO3HMKAIOWMX B TEOPETUYECKOA N MATEMATNYECKOW (OU3NKE.

4. CTpyKTypa u cogepxaHve AUCLUMNIUHbI/ Moayns
Obwas TpynoeMKOCTb AMCLUMANHBI COCTABASET 2 3a4eTHbIX(ble) eanHuL(bl) 72 Yyaca(oB).
dopmMa NPOMEXYTOHHOIrO KOHTPONS ANCUMMINHBI 3a4€T B 4 CEMECTpE.

CyMMapHo no AmcumnanHe MoxHo nony4ntb 100 6annos, N3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6anno., ntorosas popma KoHTpons - B 50 6annos. MuHMManbHoe KONMYeCcTBO ANs OOMnycKa K 3a4eTy
28 6annos.

86 6annos 1 6onee - "OTANYHO" (OTN.);

71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynoBnetBoputenbHO" (yO0B.);

54 6anna n MeHee - "HeynoBNEeTBOPUTENLHO" (Heya.).

4.1 CTpyKTypa 1 comepXxaHue ayguTopHon paboTtbl No gucuunamHe/ MOAynto
TemaTtnyeckuwn nnaH gucUUNAUHbI/MOAYNS

Buabl n yachbl
Paszen ayauTopHon paboThl,
Hepens MX TPyAOEMKOCTb Tekywme coopmbl
N .D.MKnumnnMHbl/ CeMeCTpcemecha (B yacax) ¥(OHTp$1ﬂp
onyns Nek ““I'Ipaxmqecmena6oparopuble
u 3aHATUSA pabotbl
lNMncbMeHHoEe
Tema 1. CBeneHusi 06 22;:;”;:6
1.|MHTerpanbHbIx 4 1-6 6 6 0 KOHTDONBHAS
YpaBHEHUSAX. pa6o$a
MucbmeHHoe
Tema 2. OnemeHThI ggg:.:”;:e
2./BapraumnoHHoro 4 7-18 | 12 12 0 KOHTOONbHAS
NCYNCNEHNS. pa6o$a
_ Tema . Itorosas 4 0 0 0 3aver
doopma KOHTpoOns
Wtoro 18 18 0

4.2 CopepxaHvue oUCLUNMUHbBI
Tema 1. CBeneHus1 06 UHTErpanbHbIX ypaBHEHUSAX.
JNIeKLMOHHOe 3aHsitne (6 4yaca(os)):

Nekuns 1. YpaeHeHusa @penronoma n Bonbteppa | n |l ponos. CobCTBEHHbIE 3HAYEHNS U
COBCTBEHHbIE PYHKLUWN MHTErpanbHOro 04HOPOLHOrO ypaBHeHus. Jlekuns 2. VIHTerpanbHbie
YypaBHEHUS C BbIPOXAEHHbIM 54poM. TeopeMbl Ppearonsbma. Jlekums 3. CywectsoBaHme n
€0OVHCTBEHHOCTb pelleHns ypaBHeHns dpenronbma. CeeneHns 0 NpubnnxeHHbIX METOAAX PELEHNS
NHTErpanbHbIX ypaBHEHWUN.

npaktnyeckoe 3aHsitne (6 4aca(os)):
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3aHatme 1. NHTerpanbHble ypaBHeHus BonbTeppa 2-ro poga. 3agaum 1.1, 1.2, 1.3,1.10 7 1.12,
1.15 - 1.24 n3 [7]. BaHatue 2. IHTerpanbHble ypaBHeHMs Ppenronbma 2-ro poga C BbIpOXAEHHbIM
anpoM. 3agadn 2.17 - 2.31 u3a [7]. 3anatne 3. PelweHne nHTerpanbHbix ypaBHeHUn BonbTeppa u
dpepnronbma MeToLoOM NocnenoBaTeNbHbiX Npubnuxennii. 3apayumn 1.25 ? 1.32 n 2.1 - 2.5 uz [7].

Tema 2. 9nemeHTbl BapMaLMOHHOI0O UCUYMCIIEHUS.
neKkumnoHHoe 3aHsiTne (12 yaca(os)):

Nekumsa 4. JlnHenHoe HOPMUPOBAHHOE NPOCTPAHCTBO. [pOCTPaHCTBO HeNpepbIBHbIX OYHKLWNA.
IrCUIOH-OKPECTHOCTb U paccTosiHMe Mexay Todkamu. OnpegeneHvne oyHkUmMoHana.
HenpepbIBHOCTb, NMHENHOCTb hyHKUMOHana. Jlekums 5. Baprauns dyHkumnoHana. Heobxonnmoe
ycnosue aKcTpemyma doyHkumoHana. OCHOBHasi neMMa BapuaLOHHOrO UCHUCNEHNS. Y paBHeHe
ounnepa. Jlekums 6. SkcTpemanm ypasHeHns dinepa-fyaccoHa. YpasHeHune
dunnepa-OcTtporpagckoro. Jlekums 7. BapnaumoHHas 3agaya ¢ nogsuXHbIMU rpaHnLaMm ans
npocTenwero oyHKUMoHana. Ycnosnus TpaHceBepcanbHOCTW. 3afada ¢ NoABUXHbBIMY rpaHmuLamm
ANV yHKUMOHanNa, 3aBUCcsLero o1 AByX OYHKLMIA OLHOr0 He3aBUCKUMOro aprymeHTa. Jlekums 8.
Mone akcTpemaneii. Ycnosune Skobun. ®yHkuns BeiepwTpacca. [JoctatoyHble YCNOBUS aKCTpeMyMa
doyHKUMOoHana. Jlekuus 9. BapmaunoHHble 3a0a4m Ha YCNOBHbIM 3KCTpeMyM. NMprnoxeHus
BapUauMoOHHOIr0 NCHUCNEHMS K 3a1a4aM MeXaHKnN 1 OU3NKN.

npaktnyeckoe 3aHsitne (12 4yaca(os)):

3aHsaTue 4. dyHKUMOHaNbl. IKCTPEMYM pyHKUMOoHanos. lNepeas Bapuaums. 3agaym 1.1 - 1.6, 2.1 -
2.4 13 [5]. 3aHsTne 5. Heobxoanmble 1 4OCTATOYHbIE YCNOBMS 9KCTPEMYMA NPOCTENWMNX
doyHkumnoHanos. 3agaym 3.1, 3.3, 3.6, 3.8, 3.14, 3.21, 3.24, 3.26, 3.27, 3.28, 3.30 n3 [7]. 3aHatue 6.
Heobxonmmble ycnosus akcTpeMyma goyHkLmMoHanos 6onee cnoxHoro suga. 3agaum 4.1 - 4.10 ns
[6]. 3aHsATMe 7. BapmaunoHHble 3a4a4m ¢ NOABUXHbIMU rpaHiuamu. 3agadm 5.1 - 5.9 ns [6].
3aHsaTtue 8. YpasHeHuns OcTporpagckoro-dunepa. 3agadn 7.1 - 7.9 us [6]. 3aHatue 9. 3agaym Ha
YCNOBHbI 3KCTpeMyM. M3onepumeTtpuyeckne 3agaqn. 3agaqm 8.1 - 8.11 u3 [6].

4.3 CTpyKTypa 1 copepXxaHume caMOCTOSITe/IbHOM paboTbl AUCLMMIUHBI (MOLYNSA)

Buabi
N Paspen Cemect Henens | camocTtositenbHoM [TpynoOeMKOCTb) g‘:ﬂ%’:::;?:;gzga
AduncumnnuHbl pcemeCTpa pab6oTbl (B yacax) 260ThI
CTYLEHTOB P
noaroToBsk
OAroToska nomatHee
JOMallHero 8
Tema 1. CBeneHust 06 3anaHue
3afaHuns
1.|MHTEerpanbHbIX 4 1-6 NOLrOTOBKA K
ABHEHWUSIX. b
yp KOHTPO/IbHOW 4 Kzg;gg”b"'aﬂ
paboTe P
noaroToBk
OAroToBka nomauHee
JOoMallHero 6
Tema 2. SneMeHTbl 3afaHue
3afaHuns
2.|BapnaumoHHOro 4 7-18 HOLrOTOBKA K
NCYNCNEHNS. 5
KOHTPOSIbHOW 18 Kzggp;ganaq
paboTe P
Ntoro 36

5. O6bpa3oBartenbHble TEXHONOIMU, BK/IHOYAA MHTEPaKTUBHbIE hOpMbl 06yUYeHUs

Kypc nekumii n npakTM4ecKnx 3aHSTUA, OpraHn30BaHHbIX MO CTaHAAPTHOW TEXHONOTUN B
MHTEPAKTMBHOW DOPME C XMBbIM ANAN0OroM MEXy NpenonaBaTenieM U CTYLEHTOM.

6. OLeHOYHble cpeacTBa NS TEKYLLLEro KOHTPONS ycneBaeMoCT!, MPOMeXYTOYHOW
aTTecrauum rno MToramMm OCBOeHUs1 AUCLUMINHDBI U y4eOHO-MeToauYeckoe obecneyeHune
camocTosiTeNIbHOM paboThbl CTYAEHTOB
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Tema 1. CBeneHUs 06 UHTErpanbHbIX ypaBHEHUSX.
JoMallHee 3ajaHne , NPUMEPHbIE BONPOCHI:
PeweHve 3ana4y no Teme.

KOHTponbHas paboTa , NpuMepHble BONPOCHI:

1-2. YpasHeHns ®penronbma n Bonbteppa | v |l ponos. 3. IHTerpanbHble ypaBHeHUS C
BbIPOXAEHHBIM SOPOM.

Tema 2. dnemMeHTbl BapMaLMOHHOIO UCUYMCTIEHUS.
JoMallHee 3agaHue , NpuMepHbie BOMPOChHI:
PeweHve 3apnay no Teme.

KOHTpOnbHas paboTa , NpUMepHbie BONPOCHI:

1. YpaBHeHune diinepa. 2. YpasHeHune diinepa-Octporpanckoro. 3. BapnaunoHHas 3agaya ¢
NOOBUXHbBIMY FpaHLaMmn gns npoctenwero doyHkunoHana. 4. BapmaunoHHble 3a0a4un Ha YCNOBHbIN
9KCTPEMYM.

Tema . UToroBas coopma KOHTpoOns

[MprvMepHbIe BONPOCHI K 3a4eTy:
BOMPOCbHI K 3AYETY
1. JInHennHoe HOpPMMPOBAHHOE NPOCTPAHCTBO.

2. OnpepneneHune pyHKunoHana. HenpepblBHOCTb, MMHEMHOCTb (PYHKLUMOHANA. OKCTPEMYM
doyHKUMOHana.

3. Bapwauus cpyHkumoHana. Heobxoanmoe ycnosue akcTpeMyma qoyHKLMOHana.

. [pocTpaHCcTBO HENpPepPbIBHbIX OYHKLUMIA. SNCUNOH - OKPECTHOCTb 1 PACCTOSIHNE MEXAY TOYKaMMU.
. YpaBHeHVe dinepa. IkcTpemanu.

. OcHOBHas nemma BapuMaLMOHHOIO UCYMNCNEHMS.

. YpaBHeHune dinepa-llyaccoHa.

. YpaBHeHune dinnepa-OcTporpanckoro.

© 00 N o o1~

. BapraunoHHas 3agaya ¢ noABUXHbIMM rpaHMuamn ons npocteiwero qyHKUmMoHana. Ycnosms
TpaHCcBepCanbHOCTM.

10. 3agaya ¢ NOABMXHBIMUA rpaHnLamMm ons oyHKUMOHana, 3aBnCSLLEro oT ABYX GOYHKLMA O4HOro
HesaBucuMoro aprymeHTa. lNone akcTpemanei.

11. Ycnosue Skobun. ®yHkuns Beliepwtpacca. JoctaTtouHble YCNoBUS aKCTpeMyMa doyHKLMOHana.
12. BapraunoHHble 3a4a4u Ha YCNOBHbIN 3KCTPEMYM.
13. [punoxeHns BapnaumoOHHOIr0 UCHMUCNIEHMS K 3a4a4aM MeXaHuKN N PU3nKN.

14. YpaBHeHus ®penronoma n Bonbteppa | n Il pona. CobCcTBEHHbIE 3HAYEHMSI U CODCTBEHHbIE
OYHKLMKN siApa MHTerpanbHOro 04HOPOLHOMO YpaBHEHNS.

15. PeweHune ypaBHeHns dpepnronbma |l poaa ¢ BbIPOXAEHHbIM SOPOM.

16. AnbTepHaTtusa ®pegronbma (JoKa3aTeNbCTBO 3TON TEOPEMbI A5 YPaBHEHUS C BbIPOXAEHHbIM
AOPOM).

17. BTopasi u TpeTbsi TeopeMbl Ppenronbma 1 LoKasaTenbCTBO 3TUX TEOPEM ANS YPABHEHWIA C
BbIPOXAEHHBIM SAPOM.

18. Teopema o cylwecTBOBaHUN U e AMHCTBEHHOCTM peleHns ypasHeHns dpearonbma |l pona ¢
ManbiM napameTpoM.

19. CBepneHuns o I'Ipl/l6}'IVI)KeHHbIX MeTOdaX peleHNa MHTerpanbHOro ypaBHeEHUA.
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7.1. OcHoBHas nuTeparypa:

1. BacunbeBa, A.B. VIHTerpanbHble ypaBHEHWS. [DNeKTPOHHbIA pecypc] : y4eb. / A.b. Bacunbesa,
H.A. TuxoHoB. ? 9nekTpoH. aaH. ? Cl16. : JlaHb, 2009. ? 160 c. ? Pexwnm poctyna:
http://e.lanbook.com/book/42 ? 3arn. ¢ akpaHa.

2. Nemnposuy, B.11. YucneHHble meToabl aHanmaa. [MNpnbnuxeHune coyHKLUNA, AdodepeHumanbHble
N MHTErpanbHble ypaBHEHWS. [DNeKTPOHHbI pecypc] : y4eb. nocobue / B.IM. Oemunaosny, N.A.
MapoH, 3.3. Wysanosa. ? OnekTpoH. faH. ? CI6. : JlaHb, 2010. ? 400 c. ? Pexum poctyna:
http://e.lanbook.com/book/537 ? 3arn. ¢ akpaHa.

3.CbopHMK 3apa4 no nHTerpanbHbiM ypasHeHusim / B.A. NMonoe. ; KasaH. roc. yH-T, ®un3. gak. ?
KasaHb : [KazaH. roc. yH-1], 2006 .? 29, [1] c. ; 20 .? bubnuorp.: c. 29 (6 Ha3B.). 155 3k3eMnNsPOB.

4.MaHTenees, A. B. ObbikHOBEHHbIE AndbdoepeHumanbHble ypaBHeHUs . MpakTnyeckuii kypc
[OnekTpoHHbI pecypc] : y4eb. nocobue ¢ MynbTuMeamna conposoxaeHvem / A. B. MaHTenees, A. C.
Skumosa, K. A. Pbibakos. - M.: Jloroc, 2010. - 384 c. 197 ak3

http://znanium.com/catalog.php?bookinfo=469288

5.0unchdbepeHumnanbHble ypaBHEHNS: KOHCNEKT Nekuuii: yuebHo-metToanyeckoe nocobue / P. A.
Havwes, A. 0. OaHbwuH ; KasaH. roc. yH-T, ®ua. chak. ? KasaHb : KazaHCKuin rocyapCTBEHHbIN
yHuBepcuTeT, 2009 .7 150 c. : un. ; 21 .? bubnwnorp.: c. 146 (4 Ha3B.). 174 ak3

6. Myxapnsamos, PycnaH Kamunesuu.

OO6bIKHOBEHHbIE AMddPEpPEHLManbHble ypaBHEHNSt MepBoro nopsiaka [TekcT : NeKTPOHHbI pecypc]
: MeToauyeckoe nocobue / P. K. Myxapnsimos, T. H. MNaHkpaTtbeBa ; KasaH. roc. yH-T .?
OnekTpoHHble AaHHble (1 cpain: 0,34 M6) .? (KasaHb : KasaHckuii coeepanbHblil yHUBEPCUTET,
2014) .? 3arn. ¢ akpaHa .? Pexum poctyna: OTKpbITbIiA.

7. Myxapnsimos, PycnaH Kamunesnu.

OO6bIKHOBEHHbIE AndddhepeHUnarnbHble YPaBHEHMS BbICLWIMX NOPSOKOB [TEKCT : aNeKTPOHHbIN pecypc]
: MeToam4yeckoe nocobue / P. K. Myxapnsimos, T. H. lNaHkpaTbeBa ; KasaH. roc. yH-T .?
OnekTpoHHbIe AaHHble (1 dpaiin: 0,4 M6) .? (KasaHb : KazaHckuii doefepanbHblil yHUBEPCUTET,
2014) .? 3arn. ¢ akpaHa .? Pexum Joctyna: OTKpbITbIiA.

8. Myxapnsamos, Pycnan Kamunesny. O6blkHOBEHHbIE ANGGEPEHLMANBbHBIE YPABHEHUS NEPBOrO
nopsinka [TeKCT : aneKTPOHHbIA pecypc] : MeToanyeckoe nocobue / P. K. Myxapnsamos, T. H.
MaHkpaTtbeBa ; KasaH. roc. yH-T .? 9nekTpoHHble faHHble (1 doaiin: 0,34 M6) .? (KasaHb :
KasaHckuin penepanbHbii yHuBepcutet, 2014) .? 3arn. ¢ akpaHa .? Pexum goctyna: OTKpbITbIN.

9. Navnwes, PuHat Abaypawmnosuy. BapnaunoHHOe NCYNCNEHNE N UHTErPabHbIE YPaBHEHUS :
KOHCNEKT nekumin : yyuebHo-meTonmyeckoe nocobue / P. A. Dauvwes, A. tO. Ky3aHeuosa, E. B. MNatpuH
; KazaH. (MpwuBonx.) doenep. yH-T, VIH-T dounamkm .? KasaHb : KasaHckuii (Mprsonxckui)
doenepanbHblil yHuBepcuTeT, 2013 .7 98 ¢. : un. ; 21 .7 ISBN 5-94-113-428-1 ((B 06n.)) , 500. 49
SK3eMnNspoB.

7.2. lononHuTenbHasa nureparypa:

1. NeTtposckuia, W.I". Jlekummn no Teopun MHTErpanbHblX ypaBHEHWIA. [ONeKTPOHHbI pecypc] : y4eb. ?
ONeKTPOH. faH. ? M. : ®dusmatnut, 2009. ? 136 c. ? Pexum goctyna:
http://e.lanbook.com/book/59553 ? 3arn. ¢ akpaHa.

2. MNoHTep, H.M. Kypc BapmnalMoHHOro ncymcneHmns. [9nekTpoHHblii pecypc] : y4eb. nocobue ?
OnekTpoH. faH. ? CI16. : JlaHb, 2009. ? 320 c. ? Pexum gocTtyna: http://e.lanbook.com/book/119 ?
3arn. ¢ aKkpaHa.

3. dundbhbepeHumanbHble 1 NHTerpanbHble ypaBHEHWS, BAPUALVNOHHOE UCHECEHNE B NpUMepax v
3apavax. [9nekTpoHHbI pecypc] : y4eb. nocobue / A.b. Bacunbesa [u op.]. ? OnekTpoH. naH. ? M. :
duamatnmt, 2003. ? 432 ¢. ? Pexum goctyna: http://e.lanbook.com/book/2358 ? 3arn. ¢ akpaHa.

4. Nemnposuy, Bopuc Nasnosumu.
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CO0pHUK 3a[ay 1 ynpaxHeHUiA No MatemaTnyeckomy aHanuay : yiebHoe nocobve anst Bysos / b. IM.
Hemnposuny .? Mocksa : ACT : Actpenb, 2007 .7 558, [2] c. : un. ; 22 .? ISBN 5-17-010062-0 ((ACT))
.7 ISBN 5-271-03601-4 (( Actpenb)) . 100 ak3eMnnsapos.

7.3. UHTepHeT-pecypcChl:

A. B. 3axapos BapwvaunoHHoe ncumcnenne. OCHOBHblE TEOpEeTUYeCKMe CBEEHNS U 3a4a4K C
noapobHbIMM yKa3aHusaMu (MeToanyeckoe nocobue) -
http://kpfu.ru/portal/docs/F954092137/A_V_Zaharov_Variacionnoe.ischislenie.djvu

3axapos A. B., BapnauunoHHoe ucuncnenue (djvu, 627 K6, ckavarb). -
http://toig-kazan.narod.ru/education/Ill/Varlsch.djvu

Pecypcbl puanko-matemaTnydeckon bubnuotekn canta EqWorld ? ?Mup matematuyeckmx
ypaBHeHuin? - http://eqworld.ipmnet.ru/ru/library/mathematics.htm

Cant kathenpbl TEOPUM OTHOCUTENBHOCTY 1 rpasuTaumm KOy -
http://old.kpfu.ru/f6/k6/index.php?id=1

Cant kapenpbl TEOPUMN OTHOCUTENBHOCTU U rpasutaumm KoY -
http://toig-kazan.narod.ru/education.htm

OnekTpoHHas bubnnoTteka MexaHMKo-MaTeMaTnieckoro dakynbteta MoCKOBCKOro
rocyfapCTBEHHOro yHuBepcureTa - http://lib.mexmat.ru/

8. MarepumanbHo-TexHU4YecKoe obecrneyeHme oUCLUNAUHbBI(MOAYNSA)

OcBoeHMe ONCUMNANHDI "I/IHTerpaanble YpaBHEHUS N BapuauMOHHOE ncuynucneHue" npegnonaraet
ncnonb3oBaHne cnegywowero MmatepmnanbHO-TeXHN4YeCKoro obecneyeHuns:

MynbTumMeguiiHas ayantopus, BMECTUMOCTbIO bonee 60 yenosek. MynbTumMeauiiHas ayamtopms
COCTOMT U3 UHTErpUPOBAHHBIX NHXEHEPHbIX CUCTEM C €OUHON CUCTEMON ynpaBs/ieHns, OCHaLWeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS U BU3yanu3auum noboi Buaeo n ayamno
NHpopMaLuun, Nony4eHNs 1 nepenadn dNeKTPOHHbIX JOKYMEHTOB. TNoBas KoMnnekraums
My/NbTUMELVIHON ayanuTOpUM COCTOUT U3: MyNbTUMEONAHOrO NPOEKTopPa, aBTOMaTU3NPOBAHHOIO
NMPOEKLIMOHHOr0 9KpaHa, akyCTUYeCKON CUCTEMDI, a TAKXe MHTEPaKTMBHOW TpMbyHbI Npenoaasartens,
BK/IOHAIOLWEN Tay-CKPUH MOHUTOP C AMaroHanblo He MeHee 22 [OI0MOB, NePCOHaNbHbIA KOMMbIOTEP
(c TexHn4ecknmmn xapaktepuctmkamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHpepeHL-MUKPOOOH, 6ecnpoBoLHOM MUKPOMOH, 610K ynpaBneHus 060pynoBaHNEM, UHTEPGECHI
noakntoueHmns: USB,audio, HDMI. MiHTepakTmBHas TpmbyHa npenoaasaTtens SBnseTCcs Kno4eBbiM
9NEMEHTOM yNpaBneHns, 06 beANHSIOWNM BCE YCTPONCTBA B €ANHYIO CUCTEMY, U CNYXUT
NONMHOLEeHHbIM paboymm mecToM npenogasarens. lNpenogasartens MMEET BO3MOXHOCTb NIErKO
ynpaeBnsTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO NO3BONSET NPOBOANTL NEKUMW, NPaKTUYeckme
3aHATMA, Npe3eHTaunn, BebruHapbl, KOHPEPEHLNM U Opyrve BUObl ayAUTOPHON Harpy3Ku
obyyarowwmxcs B yA0OHON 1 OOCTYMHOW ANS HUX POPME C NMPUMEHEHNEM COBPEMEHHbIX
NHTEPAKTMBHbIX CPeACTB 0Oy4eHMs, B TOM YMACNE C MCMONb30BaHMEM B NpoLecce 0byyeHns Beex
KopropaTtusHbIX pecypcoB. MynbTuMeouinHas ayamtopust Takxke ocHaleHa WMpPOoKOMOoI0CHbIM
LOCTYNOM B CETb MHTEPHET. KoMnbloTepHOe 060pynoBaHMEM NMEET COOTBETCTBYIOWEE
NVLEH3MOHHOE NPOrpaMmMHoe obecneyeHue.

YyebHo-MeToAnYeckas nutepartypa ans 4aHHOW ONCLUMMINHBI UIMEETCS B HAIMYUN B
3NeKTPOHHO-6nbnmnoTeyHol cucteme "ZNANIUM.COM", pocTyn K KOTOPOW NpenoCTaBNeH CTyAEHTaM.
9BC "ZNANIUM.COM" conepXuT nponsseneHnst KpynHENWmnxX POCCUNCKNX YYEHBIX, PYKOBOOUTENEN
rocynapCTBEHHbIX OpraHoB, Npenogasartener BeayLwmx By30B CTpaHbl, BbICOKOKBANNGULMPOBAHHbIX
CrneunanncToB B pasnunyHbix cdoepax brusHeca. PoHL 6nbnmoTekn chopMMpPOBaH C y4ETOM BCEX
N3MEHEHW 06pasoBaTeNbHbIX CTAHAAPTOB M BK/KOYAET y4ebHMKM, yyebHble nocobus, YMK,
MOHOrpadun, asTopedoeparbl, guccepraLmm, SHUUKNONEaNn, CAOBaPU U CIPaBOYHNKN,
3aKkoHO4AaTeNbHO-HOPMATMBHbIE JOKYMEHTbI, CNeunanbHbie Nnepnognyeckme n3gaHms n n3gaHus,
BbiNyckaeMble nsgatenncrsamm By30B. B HacToswee spems 95C ZNANIUM.COM cooTteetcTBYET
BceM TpeboBaHMsaM penepanbHbIX rocyaapCTBEHHbIX 0O6pa3oBaTeNbHbIX CTAHAAPTOB BbICLIErO
npogoeccrnoHanbHoro obpasosanust (PrOC BI1O) HoBoro nokoneHus.

KETPOHHBH
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YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLUMMINHBI UIMEETCS B HAIMYUN B
3NEKTPOHHO-6MbNMoTEYHOI cucTeMe MapatenbcTea "flaHb" , 4OCTYN K KOTOPOW NpenocTaB/eH
ctyneHTam. 9bC MNapatenbctea "/laHb" BKOYaET B cebs aNEeKTPOHHbIE BEPCUMUN KHUT U3AaTENbCTBA
"IlaHb" 1 Opyrnx Beaywmux n3natenbcTB y4ebHo nuTepaTtypbl, @ TakXXe 9NeKTPOHHbIE BepCUm
nepuoanyecknx N3aaHuim no eCTeCTBEHHbIM, TEXHUYECKUM U r'yMaHUTapHbiM Haykam. ObC
N3patenbcTBa "/laHb" obecneynBaeT LOCTYN K HAy4HO, y4ebHON nnTepaType 1 Hay4HbIM
nepuoanyecknm n3naHmam no MakCManbHOMY KONMMYECTBY NPOOUIbHbLIX HanpasneHui ¢
cobntoeHneM BCeX aBTOPCKUX M CMEXHbIX Npas.

YyebHble ayantopumn ansg nposeneHnsa neKUMOoHHbIX U NpakTn4eCckKnx 3aHATUN.

Mporpamma cocTtasneHa B cootBeTcTBuM ¢ TpeboBaHnsmm GrOC BINO 1 y4ebHbIM nnaHoM no
HanpasneHuto 03.03.02 "Pusunka" n npodomnio NOLAroTOBKN He NpeayCMOTPEHO .

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

BAE
il YHH

A 5 (1,

PernctpaunoHHbin Homep 666717
CrpaHnua 9 ns 10.

o



Mporpamma aucumnnnHbl "MHTerpanbHble ypasHeHUst 1 BapuaumnoHHoe ncuncnedne"; 03.03.02 ®dusnka; npogpeccop, A.H. (npodeccop)

BanakuH A.B. , noueHT, K.H. (ZoueHT) Javwes P.A.

ABTOpP(bI):
BanakuH A.B.

Javwes P.A.

PeueH3eHT(bl):
Monos A.A.

PervnctpaunonHbii Homep 666717

Crpanunua 10 n3 10.

2
1184

AE
HH

PHEORM,

KETPOHHBH

A

<
B

EPCHTET

AHATTAMECKAR CrCTEMA KPY



