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BbICLUETO OBPA3OBAHUA
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3aBenytowmmn kacegpon
MaTemaTuyeckon Pusnku

N MHPOPMALIMOHHBIX TEXHOMOIMMN

C.A. lNepecenkos

28.06.2022r.

PABOYAS MPOrPAMMA YYEBHOW ONCLMNITUHBI

51.0.12.06 MeToabl maTemMaTnyeckomn usnku

1. Kog u HaumeHoOBaHMe HanpaBlieHus noaroToBku/cneynanbHOCTU:

11.03.04 OnekTpoHMKa N HAHOJMEKTPOHUKA.

2. Mpodunb noarotoBku/cneumanmsaumna: VIHTerpanbHas aNeKTPOHNKA N HAHOSNEKTPOHUKA.

3. KBanudwmkauusa (cteneHb) BbINyCKHUKA: bakanasp
4. ®opma oby4eHus: oyHas

5. Kachegpa, oTBevarowan 3a peanusauymio aucumnnuHbl: 0803 kadeapa maTemMaTuyeckomn

dU3NKM N NHHOOPMAaLMOHHBLIX TEXHOOIUN

6. CoctaButenu nporpammbl: YepHoB Bnagncnae EBreHbeBuY, JOKTOP PU3MKO-
MaTeMaTU4YeCcKnx Hayk, A0LEeHT, Npodeccop kadeapbl.

7. PekomeHpgoBaHa: Hay4yHo meTogmyecknm coBeTomMm onsnyeckoro dakynbtera,
npoTokon Ne 6 ot 27.06.2022r.

8. YuebHbIn roa: 2023/2024 CemecTtp(bl): 3



9.Lllenu n 3apgayum y4e6HOM AUCLIMNIIUHDI

Llenamu ocBoeHus y4ebHOM ANCLIMNIINHBI ABASKOTCA:

- (hopmumpoBaHue nNpeactaBneHnn o andgepeHynanbHbIX ypaBHEHUAX B YACTHbIX
NPOU3BOAHbIX, METOAAX OTbICKAHUSA NX PELLUEHUN U CBONCTBAX 3TUX pPeLUeHUN;

- 3HAKOMCTBO C COBPEMEHHbLIM MaTeMaTUYECKUM A3bIKOM (Hanpumep, 0606 EHHbIX
PYHKUMA 1N NPOCTENLLMX NOHATUA PYHKLMOHANBHOMO aHanmsa) u ymeHme (opmMynmpoBaTh Ha
HéM 3a[la4M COBPEMEHHbIX ECTECTBEHHbIX HayK N TEXHONOMN;

- BOCNUTaHue obLen MaTeMaTuyeckon KynbTypbl, pa3BuTme MaTeMaTuyeckon UHTYUL MK
N NMOHMMaHNA MecTa 1 PO MaTemMaTn4eckon U3NKM B CUCTEME MaTEMATUYECKNX HAYK;

- (bOpMMpPOBaHME NIMYHOCTU CTYAEHTA, pa3BUTUE €ro UHTENNEKTa, CNOCOBHOCTEN K
NOrM4ecKoMy 1 anropmuTMUYECKOMY MbILLIIEHUIO.

3agaym y4ebHON AMCUMNANHBI:

- OCBOEHME aHANMUTUYECKUX (TOYHbIX N NPUBIIMKEHHBIX) U YNCIIEHHBIX METOAO0B pPELLEHUS
NVHENHbIX U HENTMHENHbIX YPaBHEHUIN B YaCTHbIX NPOU3BOAHbLIX, BO3HMKAIOLWNX B 3ada4ax
COBPEMEHHbIX ECTECTBEHHbIX HAYK U TEXHOSOIMH;

- AeMoHcTpauma adpdHeKTUBHOCTN METOA0B MaTeMaTUYECKON (DU3NKM KaK OQHOro 13
cpencTB MaTeMaTU4ecKoro MoAeniMpoBaHus, a Takke posiv MaTeMaTuKy B MPUKNagHbIX
nccrnegoBaHnaXx.

10. MecTo yyeb6HOM ancuunuHbI B cTpykType OOIT:

Bxogut B Mogynb «MaTtemaTtuka» obsszatenbHonm udactm bB1. W3yyeHnne gucumnnvHbl
npoBoanTca Ha 6ase 0oOWMXx KypcOB (MaTemMaTUYEeCKUA aHanu3, aHanuTuyeckas reomeTpus,
NHeNHan anrebpa, BEKTOPHbIM M TEH30pHbIM aHanus, auddepeHumanbHble yYpaBHEHUS) C
y4€Tom TpeboBaHUM K YPOBHIO MNOArOTOBKM, HEOOXOOUMBbIX AfiI1 OCBOEHUSI OCHOBHOM
obpasoBaTenbHOW nporpammbl. ducumnnuHa 4BNAeTcsa nNpeflwecTBYOWen Ans KypcoBs
ANEeKTPOANHAMUKN, KBAHTOBOM Teopuun, CTaTUCTUYEeCcKoM U3NKK, (PU3MKN CASOLLHLIX cpef,
dU13nKN TBEPAOro Tena, unanky BONHOBLIX ABNEHWA, TEOPUN TEMSO- U MacconepeHoca.

11. MnaHupyeMbie pe3ynbTaTbl OOy4YeHUSA MO AUCLMUNIIMHE/MOAYNIO (3HAaHUS, YMeHuUs,
HaBbIKW), COOTHECEHHbIe C NNIaHUPyeMbIMU pe3yfibTaTaMu OCBOeHUs o6pa3oBaTesibHOM
nporpaMmmbl (KOMNETEeHLUMSAMU) U MHAUKATOPaMU UX AOCTUXKEHUA:

Kog HasaHwue Koa(bt) NugukaTop(bl) MnaHupyemble pesynbTaThl
KOMNeTeHumm obyyeHus

OrlK- | CnocobeH OrllK- | Bnageet 3HaHnaMM | [leMOHCTpUpYET 3HaHUS

1 NPUMEHATb 1.1 dyHOaMeHTanbHbIX | PyHAaMeHTanbHbIX 3aKOHOB
6a3oBble 3HaHUSA pasgenos NpUpPOAbl N OCHOBHbIX (OU3NYECKNX U
B obnactu MaTeMaTuKu MaTeMaTUYeCKNX 3aKOHOB.
dom3unko-
MaTeMaTnyecKku
X 1 (Mnn)
©CTECTBEHHbBIX OlK- | Co3paet u [MpuMmeHseT n3nyecKne 3aKkoHbI 1
Hayk B cpepe 1.2 npUMeHsieT MaTeMaTU4eckue MeToabl Ans
cBoen MaTemaTuyeckme peLLeHUst 3a4a4 TeOPETUYECKOrO 1
npocpeccuoHant MOAenu B CBOEN NpVKNagHoro XxapakTepa.
HoM npaKTU4eckom
AEeATEeNbHOCTU

OeATesIbHOCTU




OlK- | YmeerT oueHnBaTh Mcnonb3yeT nonoXeHusi, 3aKoHbl U

1.3 rpaHnubl MeTOo[bl ECTECTBEHHbIX HayK AN
NPUMEHMMOCTH peLleHnsa UHXEHePHbIX 3a4ad B
NCNosib3yeMblx chepe npodeccroHansHom
MaTeMaTU4YeCcKnx NEeATENbHOCTMU.

Moaeneun npu
peLleHnn TUNOBbIX
npodgeccmnoHarnbHbIX
3agaM

12. O6bemM gucuunnuHbl B 3a4eTHbIX eauHMLAax/Yac.(e coomsemcmeuu ¢ y4e6HbIM MAaHOM) —
3/108.

PopmMa NpOMEXYTOUYHON aTTeCTaLMU(3avem/sxk3ameH) 3a4€T

13. TpyaoemkocTb No BMAam y4yebHom paboTbl

TpyooeMKOCTb
Mo cemecTpam
Bug y4yebHon paboThbl Bcero
3 cemecTp
AyOuTOpHbIE 3aHATUSA 54 54
nekuumn 18 18
B TOM yuncCne: npakTnyeckue 36 36
nabopartopHble 0 0
CamocTosaTenbHasa paborta 54 54
B TOM Yucne: KypcoBasi paboTa (MpoekT) 0 0
dopma npomexyTo4HOM aTtTecTaumm 0 0
(3k3ameH — vac.)
UToro: 108 108
13.1. CopepxaHue QUCLUNIUHDI
n/n Peanuszauus
pasgena
HanmeHoBaHue ANCUUNIINHBI
pasgena CopepxaHue pasgena UCUUNIIVHGI C MOMOLLbIO
ANCLMNIINHBI OHNamnH-
Kypca, QYMK
1. Nlekuun
1.1 HekoTopble NoHATUA | ToyeyHble MHOXecTBa B R". Knaccbl oyHKLMNA.
N NpeanoxeHus MpoctpaHcTBa PyHKUMI. [MNb6epToBbI
TEeopUn MHOXECTB, npocTtpaHcTBa. OpTOHOPMarbHbIE CUCTEMBI.
Teopun PyHKUUN 1 MonHoTa. basuc. JluHenHble onepaTopsbl

Teopumn onepaTopoB | pyHKUMOHanbl. Aapo n obpas. ObpaTHbIN
onepaTtop. OrpaHnYeHHbIE onepaTopbl.




JInHenHbIEe ypaBHEHNSA. SPMUTOBbLI ONepaTopbl.

1.2

OcHoBHble
ypaBHEHUSA
MaTemMaTuyeckomn
do13nKN, Ux BbIBO, U
Knaccudukaumsa

YpaBHeHue konebaHuin. YpasHeHne anddysmm
n TennonposogHocTn. CTaumoHapHoe
ypaBHeHue. YpaBHEHUS ra3o-rmapoanNHaMuKn n
Tenno-maccornepeHoca. YpasHeHne Makcsenna.
YpaBHeHue Wpéaunrepa. Knaccudpumkaums
ypaBHEHUN B TOUKE. XapaKTepuctmyeckme
NOBEPXHOCTU (XapaKkTepucTukn). KaHoHNn4Yeckun
BUA, YpaBHEHWN C ABYMS HE3aBNCUMbIMU
nepemMeHHbIMU (3NNUNTUYECKNH,
rmnepbonunyecknin, napabonmyecknin)

1.3

MocTaHoBKa
OCHOBHbIX KpaeBbIX
3agad ans rMHenHbIX
anddepeHumanbHbIX
ypaBHEHUN BTOPOro
nopsigka

Knaccudumkauus kpaebix 3agad. 3agada Koww.
KpaeBas 3agada ons ypaBHeHuUmn
annunTuyeckoro tuna. CmellaHHas 3agava.
Apyrue kpaeBble 3aga4n. KoppekTHOCTb
NOCTaHOBOK 3aZa4 MaTeMaTnU4eckon onaunku.
Teopema Kown-Kosanesckon. Knaccuyeckne u
06006LeHHble peLLeHns

1.4

O600LWWeHHbIEe
dyHKUMM 1 onepayumn
C HUMM

MpoctpaHcTBO D OCHOBHLIX 1 D’ 0606LLEHHBIX
dyHKumMn. Hocutenb 0606LeHHON OYHKLNN.
PerynsapHble n cuHrynapHblie 0606LeHHble
dyHKUMN. 3ameHa nepeMeHHbIX B 0600LLEHHbIX
dyHKUMNAX. YMHOXEHME 0600LEHHBIX (PYHKLINIA.
MpomnsBogHble 0606LwweHHOM yHKUuMK. [pamoe
npousBeaeHne n cBEpPTKa 0606LLEHHbIX
dyHKUMI. [MpOCTPaHCTBO S OCHOBHbIX (PYHKL MM
n S’ 0600LLEHHBIX (PYHKLMIA MEeANEHHOro pocTa
S'. lNpeobpasoBaHne Pypbe OCHOBHbLIX (PYHKLNN
n3 S n 0606LWeHHbIX PyHKUMn 13 S'. CBorncTBa
npeobpasoBaHus dypbe. NpeobpasoBaHne
dypbe cBepTKU.

1.5

dyHOameHTanbHoe
pelleHne n 3agaya
Kowiun

O606LeHHble peLleHns NIMHENHbIX
anddepeHumanbHbIX YpaBHEHUN.
dyHOamMeHTarbHble peLleHns JIMHENHbIX
AndpdepeHUmnanbHbIX onepaTtopoB. YpaBHEHUS C
npason YacTtbto. A50). 6. DyHaameHTanbHoe
peLleHne onepaTtopoB TEMMONPOBOAHOCTH,
BonHoBOro, Jlannaca u Nenbmronsua.
[MoBepXHOCTHbIE N 0OBbEMHbLIE BOMTHOBLIE
noteHumansl. O6obLeHHasa 3agaym Kowwn ansa
BOJSIHOBOrO ypaBHeHus. PacnpoctpaHeHne BOJH.
Anddysns BonH 1 npuHumn MNonreHca.
[MoBEPXHOCTHBLIN 1 OOBEMHBIN TENNOBOK
noteHuyman. ObobuweHHasa 3agayum Kowmn ansa
ypaBHEHNSA TENTONPOBOLHOCTH.

1.6

Kpaesble 3agauun gng

lMocTaHoBKa 3agayn Ha COOCTBEHHbIE 3HAYEHMS.




ypaBHEHUN Toxpectsa JlarpaHxa un (dpopmynsl) ['puHa.

ANNUNTUYECKOro Csownctsa onepartopa L = div(p grad) +q.

TMnNa CeovictBa 1 oM3nN4eCcKnii CMbIC COBCTBEHHbIX
3Ha4YeHun N COBCTBEHHbIX PYHKLMI onepaTopa
L. 3agava Wrypma-Jinysunnga: pyHkumsa MpuHa n
cBefleHMe K UHTerpasnibHOMy ypaBHEHWIO.
Teopema Cteknosa. lapMoHu4eckne yHKLMN.
Teopema o cpegHeM apnpPMeTUYECKOM.
MpyvHUKMN Makcumyma. SnemMeHTbl Teopumn
noteHumana. ®yHkuma NpuHa 3agayv dupuxne.
KpaeBble 3agayum ansa ypasHeHus Jlannaca Ha
nrockocTu. Kpaesble 3agauv A8 ypaBHEHUN
JTannaca v NyaccoHa B NpoCTpaHCTBe.

1.7 CneunarnbHble OnpepgeneHne n npocTenimMe CBONCTBa

dyHKUMM dyHKumn beccens. OpToroHanbHOCTb U
peKyppeHTHble COOTHOLUEHUSA AN (PYHKUUIA
Beccens. KopHu dyHkumn beccens. NonHoTta
dyHKumMn beccens. OnpeneneHune cpepnyeckmnx
dyHKkumMn. OudbdepeHunanbHoe ypaBHeEHUe ONg
chepuyeckux pyHkumn. onuHomsl JlexxaHapa.
Mpoussogswas yHkumsa. NpucoeanHeHHble
dyHKuumM Jlexxangpa.

1.8 | CmewaHHas 3agada | Obwasa cxema metoga dypbe. CmellaHHas

3agada ons ypaBHeHus runepbonunyeckoro tuna.
WHTerpan aHeprn. CmellaHHas 3agada ans
ypaBHeHus napabonuyeckoro tuna. MpuHumn
Makcumyma.

2. NpakTuyeckune 3aHATUA

2.1 HekoTopble NoHATUSA | [prMepbl 3aMKHYTbIX, OTKPbITbIX MHOXECTB B R".
N NpeanoxeHus "panuubl. NosepxHocTu. MNpumepsl
TEOpUM MHOXECTB, (PYHKUMOHAaNbHBLIX NpocTpaHcTs: Ck n L2,

Teopun PyHKUUN 1 Optoronanusaunga I'pama-LUmnara. Npumepsbl
Teopun onepaTopoB | onepaToposB U PyHKUMOHANOB. HaxoxaeHve
sapa n obpasa. NpoBepka 3pMUTOBOCTH.

2.2 OcHoBHble MpeobpasoBaHne ypaBHEHUIN C YACTHBIMU
ypaBHeHUs NPOn3BOAHLIMY 3aMEHOW KOOpAMHAT U
MaTemMaTuyeckomn HeunsBeCcTHOMN pyHKUUKN. BbipaxeHue onepaTtopa
PU3nKK, UX Jlannaca B chepuyeckmx n ununmHapUYecKnx
Knaccudgukaums v koopauHatax. [NpuBegeHve ypaBHeHUN ¢ ABYMSA
NnocTaHoOBKa nepemMeHHbIMU K KaHOHU4YeckomMy Buay. lNMpumep
OCHOBHbIX 3aJa4 Apamapa. ®opmyna Janambepa.

2.3 O0600LWWeHHbIe 3ameHa nepeMeHHbIX, YMHOXEHNE U

doyHKUMM 1 onepayumn
C HUMM

anddepeHumpoBaHne 0600LLEHHbIX (PYHKLUA.
CsoricTBa 0600LLEHHBIX MPON3BOAHDIX.
BbipaxeHune nponsBogHble OYHKLMIA, UMEROLLNX
KOHEYHbIV CKa4oK, Yepe3 AenbTa-PyHKUNIo 1 eé




npoussBoaHble. CBOMCTBA CBEPTKN 0606LLEHHBIX
dyHKumnn. Mprmepbl 0606LLEHHBIX YHKLUIA
mMeaneHHoro pocta. [NpeobpasoBaHne dypbe
0006LLEHHBIX YHKLUMA MeASIEHHOrO pocTa.
Mpumepbl npeobpasoBaHna Pypbe ana n=1,2,3.

24 dyHOoameHTanbHoe dyHOaMeHTanbHoe peLleHne NMMHENHOro
pelleHne n 3agaya AnddepeHumanbHOro oneparopa ¢
Kowiun 0ObIKHOBEHHbLIMM NPOM3BOAHbIMUK. 3agaya Kowwm
AN19 BOSTHOBOro ypaBHeHus. MeTtop cnycka.
®opmynbl Kupxrodga, MNMyaccoHa n Janambepa.
MeTog oTpaxeHun. MNonybeckoHevHas CTpyHa.
3apava Kowwm ons ypaBHeHus
TennonpoBoAHoOCTU. PacnnbiBaHne BONHOBOIO
naketa (ypaBHeHue LLpéanHrepa) n HavyanbHoOm
KOHUEeHTpauun (ypaBHeHne guddysunn).
2.5 Kpaesble 3agaum ansa | 3agada Wrypma-Jinysunnsa. HaxoxgeHve
ypaBHEHUN cnekTpa, COGCTBEHHbIX PYHKUNIA N PYyHKLMK
3MNUNTUYECKOro pnHa. MeTton ®ypbe aAnga 3agayu Ha
TMna cobcTBEeHHbIE 3Ha4YeHus. [pumepbl NOCTPOEHUS
dyHKUuMn MpuHa 3agayum Oupuxne (metoa
oTpaxeHun). PeweHne kpaeBon 3agaym ¢
nomoLubto oyHkummn NpuHa. Metog Pypobe B
npamoyronbHuke. dopmyna lNyaccoHa PelweHne
3agad [upuxne n HermaHna anga kpyra v wapa.
2.6 CneumnanbHble OpHopogHasa n HeogHopoaHasa KpaeBas 3ajada
dyHKUMN Ha COOGCTBEHHbIE 3HAYEHUSA ON1S YypaBHEHNS
Beccensa. Coepunyeckme yHkumnn. dopmyna
JNTannaca. Waposble oyHKUMK
2.7 CmewaHHas 3agada | Metog ®ypbe onst 04HOMEPHOro BOSTHOBOIO
YpaBHEHNA N ypaBHEHUS TENNONPOBOOHOCTN.
HeogHopoaHble ypaBHEHUSA U KpaeBble YCNOBUS.
KonebaHusa orpaHN4eHHON CTPYHbI 1
orpaHn4yeHHoOn MembpaHbl. YpaBHEHME
TennonpoBOAHOCTU B LLape.
13.2. Tembl (pasgenbl) ANCLUMNMANHBI N BUObI 3aHATUMN:
Buabl 3aHATUIA (KONIMYECTBO YacoB
Ne HanmeHoBaHve Tembl CamocTos
n/n (pasgena) AMCuUMNnHLI Jlekummn MpakTuye | Jlabopa TenbHaa | Bcero
ckue TOpHblE pabota
HekoTopble NOHATUSA U
1 | MPEAIOXEeHMA TEOPUN MHOXKECTB, > > 4 8
Teopun PyHKUUN 1 Teopumn
onepaTtopos
2 OcHoBHble ypaBHeHMs > 4 6 12
MaTeMaTuyeckon Pusmkm, nx




BbIBOA W Knaccudmkaums
[MocTaHoBKa OCHOBHbIX KpaeBbIX

3 3a4auy aAnst IMHenHbIX ) > > 4 8
AnddpepeHumarnbHbIX YpaBHEHUN
BTOPOro nopsigka

4 O606LweHHbIE YHKLNN U 4 6 10 20
onepaumm ¢ HUMK

5 dyHOamMeHTanbHoe peLleHne u > 6 8 16
3agadva Kowwu

6 KpaeBble 3agaym ans ypaBHeHUn > 6 8 16
ANNMNTUYECKOro TMna

7 | CneumanbHble OyHKUMN 2 2 4 8

8 | CmewaHHas 3agava 2 8 10 20
NToro: 18 36 54 108

14. MeToaun4yeckume ykasaHus ansi ooy4arolmxcs no 0OCBOGHUIO AUCLIUNTIUHbI

HeobxoamMmo nocne kaxaon nekuumn pasbupaTb U ocBanBaTb MaTepuarn no ee Teme, Ans
nyyLIero NOHMMaHNst YuTaTb PEKOMEHA0BAHHYK OCHOBHYIO M LOMNOMHUTENbBHYO NuTepaTypy,
rOTOBUTBLCS K NPAKTUYECKOMY 3aHATUIO, pa3bupasi COOTBETCTBYIOLLMIA TEOPETUYECKUIA
maTtepuar, cucTeMaTUyYeckn BbINOMHSATL AOMaLLHNE 3a4aHuMs, BbIMNOMNHATL TEKyLIME
TEeCTUpPOBaHUS (KOHTPONbHbIe paboTbl) MO NPONAEHHOMY TEOPETUYECKOMY U MPaAKTUYECKOMY
maTtepwuarny.

15. lNepeyeHb OCHOBHOW WU [OMNOSIHUTENbLHOW §nUTepaTypbl, PECYpPCOB MWHTEpPHeT,

Heob6XoauMbIX ANA OCBOEHUS AUCLUNIIUHBI (CrucoK numepamypbl 0hOPMASIEMCS 8 COOM8emcmeauu
¢ mpebosarusimu FOCT u ucrionb3yemcsi obwasi ckeosHasi Hymepauyusi 0r1s1 ecex 8U008 UCMOYHUKO8)

a) oCHOBHas nutepaTtypa:

Ne n/n NcTouHMK

Bnagumupos B.C. C60pHUK 3agay No ypaBHEHNSM MaTEMaTUYECKON (PU3NKN :
3agayvHuk / Bnagnmupos B.C., Muxawnnos B.I1., Muxannosa T.B., lWabyHnH M.U. —
Mockea : dunamatnut, 2016 .— 520 c. — CHOpHUK 3a4ay No ypaBHEHUSIM
MaTemaTuyeckon ousnkm [SnekTpoHHbIN pecypc] / Bnagumupos B.C., Muxannos
B.M., Muxannosa T.B., lWlabyHmH M.U. - M. : DUBMATJINT, 2016. — ISBN 5-9221-
1692-3 .— <URL:https://www.studentlibrary.ru/book/ISBN9785922116923.html|>.

Kapuesckunt M. M. Jlekunn no ypaBHEHNAM MaTeMaTU4eCKON (PU3NKN [ONEKTPOHHbLIN
pecypc] / Kapyesckun M. M. — 2-e u3a., ncnp. — Cankr-lNetepbypr : JlaHb, 2016 .—
164 c. — Knura n3 konnekuyumn JlaHb - MatemaTtuka .— ISBN 978-5-8114-2132-9 .—

<URL.:http://e.lanbook.com/books/element.php?pl1_id=72982>.

EmenbaHoB B. M. YpaBHeHna matemaTtmnyeckon omsnkun. [NpakTukym no peLeHuto
3agauy [OnekTpoHHbIn pecypc] / EmenbsaHoB B. M., Peibakuna E. A. — 2-e uag., crep.
— CamHkT-lNeTepbypr : JlaHb, 2016 .— 216 c. — PekomeHaoBaHO Y4ebHo-
MeTOAMYECKMM 00 beaUHEHNEM NO YHUBEPCUTETCKOMY MONUTEXHUYECKOMY
obpa3soBaHuio B KayecTBe y4ebHOoro nocobus aAns CTyaeHTOB BbICLLUMX Yy4EOHbIX
3aBefeHnin, obyyatoLmxcs No HanpaBneHNaM NOAroTOBKM « TexHu4eckas uaunka u
«lMNpuknagHaa mexaHuka» .— KHura ns konnekummn JlaHub - ®unsunka .— ISBN 978-5-
8114-0863-4 .— <URL:http://e.lanbook.com/books/element.php?pl1_id=71748>.




HekoTopble acnekTbl COBPEMEHHbIX METOO0B YpaBHEHU MaTeEMaTUYECKON OU3MKU
[OnekTpoHHbIN pecypc] : [yuebHoe nocobue] :/ BopoHex. roc. yH-T ; [cocT. : J1.H.
JlaxoB n op.] .— ONeKTpoH. TekcToBble AaH. — BopoHex : 3patenbckun gom BIY,

4 2016 .— 3arn. ¢ Tutyn. akpaHa .— CBob6oHbIN JOCTYN U3 nHTpacetn BIY .—
TekctoBble pannbl .— Windows 2000 ; Adobe Acrobat Reader .—
<URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m16-223.pdf>.

Hepesuy U. B. MNpakTukym no ypaBHEHUSM MaTemMaTuyieckon ousnkn [SNeKTPOHHbIN

5 pecypc] : ydebHoe nocobue / fepeny . B. — 2-e uag., ctep. — Cankr-lNeTepbypr

: NNanb, 2018 .— 428 ¢. — Knura us konnekuuun Jlanb - dusuka .— ISBN 978-5-8114-
2601-0 .— <URL:https://e.lanbook.com/book/104942>.

0) gononHuTenbHasa nuTepartypa:

Ne n/n

NcToYHMK

"optoHOB A.®. YpaBHeHUs MaTeMaTU4eckon unsnku B npumepax u 3agadax. 2 /
A.®. loptoHoB. — MockBa: MUOU, 2008. — 528 c. (3BC «YHuBepcuteTckas
6ubnuoTteka online»

http://biblioclub.ru/index.php?page=book&id=231600)

CabutoB K.b. YpaBHeHus matemaTtmnyeckon oumsmkn: y4ebHuk. — M.: dusmatnur,
2013. — 352 c. (OBC «YHuepcuteTckaa bubnmoteka online»
http://e.lanbook.com/books/element.php?pl1_id=59660)

Bnagmumunpos B.C. YpaBHeHua matemaTtnyeckon pmsnkm : yu4ebHuk / Bnagummnpos
B.C., XXapuHos B.B. — Mocksa : ®usmatnut, 2008 .— 400 c. — YpaBHeHus
MaTeMaTmnyeckon pusnkn [OnekTpoHHbIn pecypc): Yueb. ansa By3oB. / Bnagumupos
B.C, >KapuHos B.B. - 2-e n3g., ctrepeotun. - M. : PUSMATJINT, 2008. — ISBN 5-
9221-0310-7 .— https://www.studentlibrary.ru/book/ISBN9785922103107.html

TpeHornH B.A. MeToabl MaTeMaTn4eckon unamnku : npaktukym / TpeHornH B.A.,
HepocekuHa N.C. — Mocksa : MUCuC, 2012 .— 196 c. — MeToabl
MaTtemaTuyeckon ousnkn [SNeKTpoHHbIN pecypc] : npaktukym / B.A. TpeHorunH, U.C.
HepocekuHa. - M. : MUCuC, 2012. — ISBN 5-87623-611-1 .—
https://www.studentlibrary.ru/book/ISBN9785876236111.html

Kownakos Hukonan Cepreesuy. YpaBHEHUS B YaCTHbIX MPOU3BOAHbIX
MatemaTumyeckon hmsmkm : ydebHoe nocobue ana ctyg. Mex..-mart. u pus. dak. yH-
ToB / Kownskos H. C., Nunep 3. b., CmupHoB M. M. — M. : Bbicwas wkona, 1970
— 710 c.

TuxoHoB AHOpen Hukonaesuny. YpaBHEHUA MaTeMaTMYECKON PU3KKK : y4ebHUK ans
ctya. pums.-mart. cneumansHocTen yH-ToB / A.H. TuxoHos, A.A. Camapckui ; Mock.
roc. yH-1 um. M.B. JlomoHocoBa .— 7-e n3a. — M. : I3g-Bo Mock. yH-Ta : Hayka,
2004 .— 798 c. : un., Tabn. — (Knaccmyeckuin yHMBepcuTeTCKUN y4ebHNK / peacos.
: B.A.CapgoBHnuun (npea.) v ap.]) .— bubnwuorp.: ¢.791 .— lNpeam. ykas.: ¢.792-798
— ISBN 5-211-04843-1 .— ISBN 5-02-033599-1

WnbnH A.M. YpaBHeHua matemaTtmnyeckomn pusnkn : yyebHoe nocobue / UnbmH A.M.
— Mockga : dusmatnut, 2009 .— 192 c. — YpaBHeHUss MaTeMaTn4eCcKon Pun3nku
[QnekTpoHHbIN pecypc] / UnbnH A.M. - M. : DUSMATIINT, 2009. — ISBN 5-9221-
1036-5 .— 8<URL:https://www.studentlibrary.ru/book/ISBN9785922110365.html|>.




B) MHPOPMALMOHHbIE 3NEKTPOHHO-00pa3oBaTenbHble pecypchl (0duumanbHble pecypchbl
NHTEPHET)™:

Ne n/n Pecypc

1. www.lib.vsu.ru — 3HB BI'Y

2. http://e.lanbook.com/ - OBC «J1aHb»

3. http://www.book.ru/ - 96C «Book.ru»

*

BHavane ykasbiBaotca OBC, ¢ koTopbiMy umeroTcsa porosopa Yy BIY, 3atem OTKpbITble 3MNEKTPOHHO-
obpasoBaTtenbHble pecypchbl, OHNamH-kypcbl, YMK

16. lMepeyeHb y4yeOHO-meTOOMYECKOro obGecneyvyeHUss ANA CaMOCTOATENIbHOM pPaboThbl
(y4ebHo-Memodudeckue pekomeHdayuu, rocobusi, 3adayHUKU, MemoOuYeCKUe yKa3aHusi MO 8bIMOSTHEHUIO
rpakmu4eckux (KOHMPOIbHbIX), Kypcoabix pabom u dp.)

17. OOpasoBaTtefibHble TEXHOJNIOrMWU, UCNONb3yeMble MNpU peanu3auum Yy4yebHOWM
OUCUMNNUHBbI, BKMOYaA [AOUCTaAHUMOHHble obpa3oBaTenbHble TexHonorum (OOT),
3neKTpoHHoe obyyeHue (30), cmewaHHOe 0Gy4eHune):

https://edu.vsu.ru/course/view.php?id=9819
OneKTPOHHbIE CpeacTBa ANs NPeACTaBNEHUs NPe3eHTauun

18. MartepmnanbHoO-TeXHU4YeCcKkoe obecnevyeHne AOUCLUUNMIUHbLI:  (7pu  UCMOMb308aHUU
nabopamopHo20 0bopydoeaHus yKasbigame MOJIHbIU repeyveHsb, rnpu 60bWom Kofiudecmae 060pydo8aHUsT MOXHO
ebIHecmu OaHHbIU pa3sder 8 npusroxeHue K paboyeli npozpamme)

NekumoHHas ayauTopwusi, gocka, YyyebHas nuTepaTypa, ONeKTPOHHble CpeacTBa Ans
npeacTaBneHns npeseHTauunm

19. OueHo4HbIe cpeaAcTBa ANs NpoBeAeHUs TeKyLen U NPOMeXYyTOYHON aTTecTalun

MopsaoK OLEeHKM 0CBOEHMS oby4Yatommmncs y4ebHoro matepuana onpeaensieTcs
COAEepXXaHNeM crieayroLmMx pasaenoB ANCUUNIHGILL

HanmeHoBaHu o
Ne e pasgena NHaukaTop(bl) AOCTUXEHUA LleHOYHbIe
n/n | ANCUMNNUHBI Komneterums(n) KoMneTeHuun cpencrtea
(moayns)
Orl1K-1.1 eMoHCcTpupyeT 3HaHUA
OnMK-1 dyHAaMeHTanbHbIX 3aKOHOB
1.1-1.8 CnocobeH NPUPOAbl U OCHOBHbIX (PU3UYECKUX U KUM
Ncnonb3oBaTtb MaTemMaTU4YeCcKnx 3aKOHOB
NONOXKEHUS,
3aKOHbI U
METOb! OrlK-1.2 MpumeHseT dursnyeckme
1. | 2107 ECTECTBEHHbIX 3aKOHbl 1 MaTeEMaTUYECKNE METOAbI KM
HayK 1 AN peleHns 3agady TeopeTU4ecKoro
MaTemMaTuKK N NPUKIIagHOro xapakrepa
ANA pelleHns OrK-1.3 Vcnonb3ayeT nonoxeHus,
3afav . 3aKOHbl U METOAbl €CTECTBEHHbIX
2.1-2.7 WHXEHepHou HayK NS PEeLLEHNs MHKXEHEPHbIX KM
AGATENbHOCTN | 3313y B cchepe NpodeccMoHansHOM
AeATeNbHOCTU




MepeyeHb
[MpomexyToyHasa aTTecTaums BOMPOCOB
dpopma KOHTPOSIS - 9K3aMeH MpakTnyeck

oe 3agaHue

20. TunoBble OLEHOYHbIE CcpeAcTBa M MeToAMYeCcKMe MaTtepuanbl, onpepgenslowme
npoueaypbl oLueHUBaHUSA

20.1 OnucaHne KpUTepmeB U LWIKanbl OLLleHUBAHMA KOMNEeTeHUUn (pe3ynbTaToB O00y4eHus)
npu NPOMEeXyTO4YHOW aTTecTauum

Heobxoaumo 3HaTb, yMeTb 3anncaTb U pellaTb OCHOBHbIE KITACcCbl ypaBHEHMI MaTeMaTUYECKON
dusnkn. Bnagetb A3blkOM  (PYHKUMOHAmNbHLIX MPOCTPAHCTB, OMNepaTopoB, (YHKLMOHAMNOB,
OOOOBLLEHHBIX YHKUMA. YMeTb pewatb 3agaum Kowwn ana  ypaBHeHuM konebaHum wu
TEennonpoBoAHOCTU. YMeTb pewaTtb 3agady LUtypma-JinyBunns, a Takke kpaesble 3agaum ans
ypaBHeHus Jlannaca u lNyaccoHa B NpsiMOYrofnibHUKE, KPYroBOM/KOMbLIEBOM CEKTOPE, LLapOBOM
cermeHTe. BnageTb OCHOBHbIMU NpuéMammn paboTbl CO cneudyHKLUNAMH.

KpuTtepun oueHok:

OTnnyHO — NnogpobHble N 6e30WNBOYHbBIE OTBETHI HA OCHOBHbIE Y AOMOMHUTENBHbLIE BOMPOCHI.
Xopowo — nogpobHble OTBETbI HA NOCTaBIEHHbIE BOMPOCHI C MENKUMU OLIMBKamu.
YOoBRNeTBOPUTENBHO — HEyO0BNETBOPUTENbHbIE OTBETbI HA OAMH U3 OCHOBHbLIX U HEKOTOpPbIE
AONOMNHUTENbHbIE BOMPOCHI.

HeynoBneTBopuUTENbHO — MfOX0€ 3HaHMe MaTepuana, HeyaoBreTBOpUTEeSibHble OTBETbl Ha
OOMbLWMHCTBO MNOCTaBMEHHbLIX BONPOCOB.

YpoBeHb
Kputepum oueHnBaHUS KOMNETEHL M copmmpo- LLikana oueHok
BaAHHOCTH
KOMMNEeTEHLUN

MogpobHbie n 6e3o0WwnboYHbIE OTBETLI HA OCHOBHbIE
N OOMNONHUTENbHbIE BOMPOCHI, NMOMIHOE MOHMMaHWe U |  [1oBbIEHHbIN

cBoboaHOE BnageHne marepuarnom. YPOBEHb OTnnyHo

Flo,u,po6Hb|e OTBe€Tbl Ha MNOCTaBJIEHHbIE BOMPOCHLI C

basoBbi

MENKNMKM oLKnbKkamMn, HesHaunTenbHble npobenbl B OBEHbL XopoLuo
3HaHUK maTepuana. yp
HeyooBnetBopuTernbHble OTBETbl Ha OAWH U3
OCHOBHbLIX  BOMNPOCOB KMa n HEeKoTopble Moporosbin YposnetBoputen
OOMONHUTENbHbIE BOMNPOCLI, HEMOSIHOE 3HaHue Wnu YPOBEHb bHO
NOHMMaHWe maTepuana.
lMnoxoe 3HaHWe matepuana, HeygoBrneTBOPUTESNbHbIE

Heynosnetsoput
otBeTbl Ha Bonpocbl KWMMa wn ©GonbLKNHCTBO - SHLHO

OONOJIHUTEJIbHbLIX BOMPOCOB.




20.2 lNepeyeHb BONPOCOB K 3K3aMeHYy (3a4eTy):

1. Knaccudukaumsa ypaBHeHUI B HaCTHbIX MPOU3BOLHbLIX 2-ro nopagka ¢ AByMs
He3aBUCMMbIMU NepeMeHHbIMU. KaHoHMYeckast opma ypaBHEHUN.

2. lNpuBeneHue K kKaHOHMYECKOMY BUay AnddepeHunanbHbiX ypaBHEHUN B YaCTHbIX
NPOU3BOAHbIX 2-ro Nopsika ¢ ABYMS He3aBUCUMbIMU NepeMEHHbLIMN.

3. KaHoHunyeckne popMbl MMHENHBIX YPABHEHUIN C MOCTOSAHHBLIMU KO3 ULneHTamu.
YacTHble MeToabl HaxoXaeHus obLLero peleHnsa KaHOHNYECKON hopMbl.

4. PeweHune 3agaym Kowm ons ypaBHEHUN B YACTHbIX NPOU3BOAHbLIX 2-r0 nopsigka ¢ ABYMS
He3aBUCUMbIMU NEPEMEHHBLIMN.

5. YpaBHeHMS C YaCTHbIMWU MPOU3BOAHBIMU B (OU3NYECKMX 3aJa4vax Ha npumMmepax

konebaTenbHbIX NpoLeccoB, Anddysnm n TeENNONPOBOSHOCTU, CTaLMOHAPHbIX

npoLEeccoB.

[MocTaHOBKa HavarbHbIX U KpaeBbiX 3a4a4y 515 YypaBHEHUN MaTemMaTUYeCcKon (PU3NKN.

3apgava Koww. 3apgava WTtypma — Jinysmunns.

KoppeKkTHOCTb NOCTaHOBKM 3aay MatemMaTuyeckon (PU3nKku.

3agava Kowwu ana ogHOMepHOro 0gHOPOLHOro U HEOQHOPOAHOMO YpaBHEHMUS

Hanambepa. Popmyna danambepa. NpuHumn Oroamens.

10.MeTog Janambepa onst nonynpsiMon n KOHEYHOro OTpeska.

11.0OpTOroHaneHble cnuctemMbl pyHKUMN. 3agada LTypma-JinyBmnna gna o6bIKHOBEHHOMO
AnddepeHLmManbHOro ypaBHeHWs, CNEKTP COBCTBEHHbIX 3HA4YeHUI, COOCTBEHHbIE
PYHKUMN N X CBONCTBA.

12.CmelwaHHaga 3agaya ons 0QHOMEPHOro BOSTHOBOIO YpaBHEHUSA C OAHOPOLHbLIMN
rpaHn4YHbIMK yenosusamun. Metog ®dypebe.

13.CmeLwaHHaga 3agada gnst 04HOMEPHOro ypaBHEHMUS TEMMONPOBOAHOCTU C OAHOPOLHLIMN
rpaHnyHbIMK ycroBusimun. Metoa ®dypbe.

14.PeweHne cmellaHHOW 3agadun ans O gHOMEPHOro HEOQHOPOAHOrO BOSTHOBOIO YpaBHEHMUS
C HEOQHOPOAHBIMU FPaHNYHBIMU YCIOBUAMU METOLOM pasfeneHns nepeMeHHbIX.

15.PelweHne cMmellaHHoM 3agauun Ang 0gHOMEPHOro HEOAHOPOAHOIO YpaBHEHUSA
TennonpoBOAHOCTN C HEOAHOPOLHbLIMWU IPAHUYHBLIMU YCITOBUSIMU METOOOM pasfeneHuns
nepeMeHHbIX.

16.Pa3geneHve nepemMeHHbIX B ypaBHeHWsIx Jlannaca v 'enbmronsua B NpsIMOYroribHON
obnacTtu npu peweHnn 3agad Qupunxne n Henmana.

17.PeweHne nepson n BTOPOW KpaeBblX 3afay 4515 Kpyra MeTogoM pasfeneHuns
nepemeHHbIX. [peacrasneHne pelieHns B Buae nHterpanos NyaccoHa v AunHw.

18.HaxoxaeHne rapMoHN4ecKkon PyHKLNKN B KOSbLie U KPYrOBOM CEKTOPE MEeTO0M
pasgeneHus nepeMeHHbIX.

19.PeweHne 3agaum o konebaHuax npamoyronbHon membpaHbl metogom dypbe.

20.MMp1meHeHne onepaLmoHHOro metoaa (MHTerpaneHoro npeobpasoBanus Jlannaca) npu
peweHun anddepeHynanbHbIX ypaBHEHUN B YAaCTHbIX MPOU3BOAHbIX 2-r0 Nopsiaka
rmnepbonnyeckoro n napabonnyeckoro TUMoB.

21.MeToa byHKUMKM ['prHa NpY peLLEHNN ypaBHEHUI ANANATUYECKOTO N Napabonnyeckoro
TWMOB.

22.[lenbTa-yHKUMS N ee CBOUCTBA.

23.CeowcTtBa doyHKumn [puHa.

24 . ®opmynebl [puHa.

25.PeweHuve 3agayn Oupuxne ong Kkpyra v nonynsiockocTu MeTogomM doyHKumm [puHa.

©®~No®



26.3aga4va Kowwu ana ogHOpOAHOro ypaBHEHUSA TENSIONPOBOAHOCTU U peLleHne ee C
nomoLupbo yHKUMK ['puHa (dpopmyna Nyaccora).

27 .PeweHune 3agaun Kowwn ansa ypasHeHus [Janambepa MeToaoM crycka B 2-X MEPHOM
npocTtpaHcTee (popmyna lNyaccoHa).

28.0cHOBHble 1 0600LLeHHbIe yHKUMK. CBONCTBaA 0606LEHHbIX (DYHKUUI U AENCTBUS Hag
HuUMK. [enbta-pyHKums [upaka n ee cBoncTBa.

29.[lenbTaobpasHble nocnegoBaTenbHoCcTU. Mamma- n 6eta- pyHkuun. OnpegeneHuns u
OCHOBHble CBOWCTBaA.

30.YpaBHeHue beccensa. dyHkumm Beccensa nepsoro poga n nx ceonctaea. OyHKUUK
beccens BToporo nopsigka un Ux IMHENHast HE3aBUCUMOCTb.

31.06wwee pelwweHne ypaBHeHna beccenst Ana Npom3BOSibHbIX 3HAYEHUIN NHOEKCA.
PekyppeHTHble cooTHowweHnA ans yHkunn beccena. dyHkumn beccens nonyuenoro
nugekca. dyHkumn beccens 3-ro poga. YpaBHeHne beccens ¢ napameTpom.

32.MogundvmumpoBaHHble pyHKLMK Beccens 1-ro u 2-ro poga. 3agava LWtypma-Ilynsunns
ans ypasHeHunsa beccens. Psagbl ®ypbe-beccens n uHuw.

33.MonuHomebl Jlexxangpa. ®opmyna Pogpura. MHterpan LWnednu.

34.PekyppeHTHble COOTHOLWEHUS Ansa nofimHoMmoB Jlexangpa. OpToroHanbHOCTb NOSIMHOMOB
INexangpa. Pag dypee-flexangpa. NpucoeamHeHHble yHKUnK Jlexxangpa.

35.Cepudeckue dyHkumn. MNpounssogsawas yHKUNA nonMHoMoB Ipmuta. dopmyna
Pogpura.

36.PeKkyppeHTHble COOTHOLIEHUS AN NonMHoMoB IpMmuta. OpTOroHanbHOCTb NOSIMHOMOB
OpmuTa. Pag dypbe-OpmuTa.

37.PeweHune 3agaym o konebaHusix Kpyrrnon membpaHbl MeTogom dypbe.

38.PasgeneHne nepeMeHHbIX B ypaBHeHUM Jlannaca B UMnNnHApUYeckon cncteme
KoopauHar.

39.Pa3geneHune nepemMeHHbIX B ypaBHeHUN ["enibMronbLa B NONSAPHbIX KOOpAUHATaX.

40.PeweHne 3agaymn o6 ocTbiBaHUM LnuHapa metogom dypbe.

41.PasgeneHve nepemMeHHbIX B ypaBHeHUAX Jlannaca v 'enbmronbLa B cpepunyeckmx
KoopanHaTtax. PeweHune 3agaymn o6 ocTeiBaHUM Wwapa metogom dypobe.

42.Pa3geneHune nepemMeHHbIX B ypaBHeHun LWpeguHrepa. JINHeNHbIN rapMOHUYECKUI
ocumnnatop. Potatop. [ABMXeHWe 3nekTpoHa B KyJTOHOBCKOM Morsie.

43.TTOHATNE O HENMMHEWHbIX YPaBHEHUSX MaTeMaTUyYeCcKon onsmnke.

44 MeToa KOHEYHbIX pas3HoCTeN Ansa peweHna 3agayum Qupuxne.

45.MeToa KOHEYHbIX pa3HOCTeN A5 YypaBHEHUSA TENIONpOBOAHOCTMU.

20.3 MNepe4yeHb NpaKTUYECKUX 3a4aHUN

1 | u, =u, +exp(t)sin2x| u(x,0)=sin3x + 7 +3x w0,0)=m u(x,t)=4r

2 | u, =u,, +exp(t)cos2x 1 u(x,0) = 2cos3x + x> —zx u (0,t)=-mu (m,t)=n




.3 :
3 | u, =u, +exp(3t) sm—ZJ u(x,0)= 3s1n)2€ +27+mx u(0,0)=2ru, (m,t)=n
X | u(x0)=2cos>> — 2+ 27 —
4 | u, =u, +exp(3t) COSE ’ 2 u,(0,0)==2x u(r,t)=-rw
-7
5 | u, =u, +exp(t)sinSx | u(x,0)=sinx+37—2x u(0,t) =3ru(r,t)=r
6 | u, =u,, +exp(t)cos3x- u(x,0)=cosx — x> + zx u, (0,0)=7 u,(7,t)=—n
7 | u, =u, +exp(t) sing u(x,0) = sin32x +47 + mx u(0,0)=4ru, (r,t)=n
3
8 | u, =u, +exp(2t) cosg u(x,0) = cos; +3x—-27 u, (0,0)=3 u(rm,t)=x
.. u(x,0)=sin3x+ 7 +3x
9 | u, =u, +sinsin2x u(0,0)=m u(r,t)=4n
u;(x,0)=0
_ 2 _
(1) U, =Uu, +Ccostcosx— u(x,0) =2c083x +x7 - 7mx u,(0,0)=—rmu,(m,t)=n
u;(x,0)=0
. X
.. 3 ,0)=3sin=+2 7+
} u, =u, + sinsin u(x,0) sz e u(0,0)=2ru, (7,t)=n
2 u;(x,0)=0
u(x,0) = 2cos32x—27zx+27r2 -
é Upy = Uy +cos3tcos)2c o u,(0,0)==2x u(r,t)=-r
u;(x,0)=0
u(x,0)=sinx+3 7 —2x
; Uy =Uyy +SIntsinSx ut((x,())) 0 u(0,0) =37 u(z,t)=r
_ U2
i Uy =Uyy +C0SECOS3x+2 u(x,0) = cosx —x" + u,(0,t)=mu, (7,t)=—n

u; (x,0)=0




u(x,0)= sin32x +4r + mx

; Uy =Uyy + sintsin™ u(0,0)=4ru, (z,t)=n
2 u;(x,0)=0
; u(x,0)=3x-2rx
1 be
6 Uy = Uy +0052tCOS7 ut(X,O):COS,;C MX(Oyt)=3 u(ﬂgl‘):ﬂ'
1 L u(x,0)=m+3x
= , 0,1)= 1) =4
7| Uy = U F sinfsin2x 4, (x,0) = sin3x w(0,0)=m u(x,t)=4r
_ 2
é U, =u, +Ccostcosx— u(x,0) =x" —mx u,(0,0)=—mu,(7,t)=r
u;(x,0)=2cos3x
3 u(x,0)=27+mx
1 : . 3x _ _
o | U =ty t sm3ts1n? uy (6.0) = 3sin)2c u(0,0)=2ru, (z,t)=n
. u(x,0)=—-"2mx + 2t —x
g Uy = Uy, +COS3ECOS— 3x u,(0,6)==2x u(x,t)=-rw
2 | u(x,0)= 200s7
u(x,0)=3r—-2x
f Uy =U,, +sintsinSx (0) u(0,0) =3r u(z,t)=n

u; (x,0) =sinx

20.4 TecTOBbIE 3agaHuUA.

Tekywas atrectaums Ne 1

1. PeweHune 3agaun Kown ans BonHOBOro ypasHeHnsa metogom danambepa.
MonybeckoHe4vHasa cTpyHa. 3akpensneHHbln 1 cBOOOAHbIN KpaW.
2. PeweHuns kpaeBbIx 3agay Ansa BONHOBOIO ypaBHeHUA metogom dypbe. Criyvan

3aKpernyieHHbIX KOHLOB CTPYHbI.

Tekywasn atrectaumsa Ne 2

1. BbiBOA ypaBHeHuA Jlannaca B UnnuHOpuUYecKnx KoopauHaTtax.
2. XapakTepuCTUKN N YCITOBUSI Ha XapaKkTepucTukax Ans AByMepHON CUCTEMBI
YPaBHEHUN aKyCTUKW.

20.5 MNepe4yeHb 3agaHNM AN KOHTPONbHbIX pPaboT.

KoHTponbHo-uameputenbHbin matepuan Ne 1.

1. PewuTb ypaBHeHue:

u, = 24,0 = r=3,t € (0,0), ulr,0) =9 —r%u(3,t) = 0:

2. HanTtun obuwee peweHrne napabonmyeckoro ypaBHEHUS:
Upy Tty + 4uyy tuy — 2uy, =0




KoHTponbHO-n3mMeputenbHbin matepuan Ne 2.

1. PewwnTtb ypaBHeHuUeE:
Uy = 4Ly, x € (0,2),t € (0, ), ulx,0) = sin®(2nx) — sin(4nx),u(0,r) = u(2,t) = 0;

2. Hantun obuiee pelleHne annmnTU4eCcKoro ypaBHeHUs:
Uy + 21y, + Sy, = 0.

OueHKa 3HaHUK1, YMEHUI N HaBbIKOB, XapakKTepuaytoLias atansl PopMmMpoBaHNSA KOMNETEHLMI B
pamMKax U3ydeHnsa AUCLMNIIMHBI, OCYLLLECTBMASETCH B XOA4€e TEKyLLEN N NPOMEXYTOYHON
artTecTtauun.

Tekywas aTtrecraumsi NPOBOANTCSA B COOTBETCTBUM C [1onoxeHneM o TekyLeun attectaumm
obyyvaroLmxcs No nporpammMam BbicLLero obpasoBaHusi BopoHeXXCckoro rocyaapCTBEHHOro
yHuBepcuteTa. Tekylas atrectaums npoBoanTca B opme(ax) NMCbMEHHOro onpoca u
KOHTPOJbHbIX paboT. Kputepun oueHnBaHnsi NpUBEAEHbI BbILLE.

[MpomexyTodHas aTTectaumsi NPOBOAUTCSA B COOTBETCTBMM C [MONOXEeHUEM O MPOMEXYTOYHOM
aTTecTaumm obyyaroLmnxcs no nporpaMmmMmam BbicLLero obpasoBaHus.
KOHTpONbHO-n3mMepuTenbHble MaTepuarnbl MPOMEXYTOYHOW aTTecTaumm BKNoYaT B cebs
TeopeTudeckne BoNpocChl, NO3BONSOLMNE OLEHUTb YPOBEHb NOMYyYEeHHbIX 3HaHUI. [pn
OLleHMBaHNN UCMOMb3YTCH KaYeCTBEHHbIE LKasbl OLeHOK. KpuTepuun oueHnBaHna npuBedeHsbl
BblLLE.



NIUCT COrNMACOBAHUN

PABOYAA MPOrPAMMA YYEEHOW OUCLMINHDI

HanpasneHnue/cneunanbHocTb 11.03.04 SNeKTPOHUKA U HAHOINEKTPOHMKA.

Oucumnnnya 51.0.12.06 MeToabl MaTeMaTn4eckon dnsnku

Mpodunb NoaroToBkn WMHTErpanbHag 3NekTpoHMKa U HAHOJNEKTPOHMKA

dopma oby4eHus o4Has

Y4yebHbin rog 2023/2024

OTBETCTBEHHbIN UCMOMNHUTENDb

3aBegyowmmn kacbegpon matemaTn4eCcKom -,
PU3NKN U MHPOPMALIMOHHBIX TEXHOMOIMI J ' TMepecenkos C.A. 28.06.2022

Ncnonuutenu

Mpodpeccop kadheapbl MaTeMaTU4ECKON
PU3MKN U MHPOPMALIMOHHBIX TEXHOSOMN YepHos B.E. 28.06.2022

COINMACOBAHO

Kypatop OOI1

Nno HanpasrieHuo/cneLmanbHOCTU . 2022
nodnucek pacuwughposka nodnucu

HauyanbHuk otaena obecnyxumeanua 3HDB . 2022
nodnucek pacuwiughposka nodnucu

Mporpamma pekomeHaoBaHa_Hay4yHO-METOANYECKMM COBETOM hM3NYECKOro (hakynbTeTa,
npotokon Ne 6 ot 27.06.2022r.




