[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:

OVI0: Torty gy P EY VB a e T - HerepOyprexpii ynusepenter I'TIC MUC Pocenn»
JlomxHoCTb: 3aMecTUTeNb Haya/bHMKa YHUBEPCUTETA MO Y4e Ol/% oTe

[arta nognucanus: 24.07.2025 14:15:40
YHUKanbHbI MPOrpaMMHbIA KIKOY:

286€49ee1471d400cc1f45539d51ed7bbf0e9cc7

PABOYAA ITPOI'PAMMA JUCIHHUIIJINHDBI
MaremaTn4yeckoe MoAeTHPOBAHNE TUHAMHYECKHX CHCTEM

Crnenuajurer 10 HANPABJIEHHUIO MIOATOTOBKH
20.05.01 IMo:xxapHas 6e30MaCHOCTH
Cnenmnanuzanus
«l"'ocynapcTBeHHbIN NOKAPHBIA HAA30P»

CankT-IletepOypr



1. lleap u 3aga49y AUCHUIJIMHDbI
IHesb ocBOeHMSI TUCHUIIJIMHBI:

OBJIaJICHUE METOJIaMH MAaTEMaTUYECKOTO TIO3HAHUS ¥ METOJ0JIOTHEH pabOTHI C
MaTEMaTHIECKUMH OOBEKTaMH B KOHTEKCTE UX TNPUMEHEHHS ISl PEIIeHUs
npo¢eCCUOHAILHO-OPUEHTUPOBAHHBIX 3a/1a4 B 00JIACTH MOKAPHOU 0€30MacHOCTH.

Ilepeyenb KoMNeTeHIIMI, (popMHUPYeMBIX B Npolecce U3yYeHHsl JUCHUNIMHBI
KoMnerenuuu Conep:xxanue

OIIK-3 Crioco0eH pernath MPUKIaIHBIC 33/1a49 B 00JIaCTH O0ECTICUeHUs
MO’KapHOHM 0€30MaCHOCTH, OXPaHbl OKPYKAIOIIEH Cpeabl U
AKOJIOTHYECKOH 0€30MacHOCTH UCTIONB3YS TEOPHUIO U METO/IbI
(byH1TaMEHTaJIbHBIX HAyK

3ajauu AMCUMILIUHBI:

— (GopMHpOBaHME TIPEACTABICHUM 00 OCHOBHBIX MOHATHSX YpaBHEHUH
MaTeMaTH4ecKoil (PM3UKN HAa OCHOBE IMOJIOKEHHI, 3aKOHOB M METOJIOB €CTECTBEHHBIX
HAyK U MAaTeMaTHKd U BO3MOXKHOCTSX HMX MCIOJIb30BaHUS B OO0JACTH MOKapHOU
0€30I1aCHOCTH,

—  (opmupoBaHrMe  yMEHHUH  OCHOBHBIX  MPUHIMUIOB  IOCTPOCHUS
MAaTeMaTU4YECKUX MOJEJIEW JAUHAMHYECKHMX CHCTEM JUIsl  pElIeHus  3a1ad
npo(ecCHOHaIbHON IeATEeIbHOCTH B 00JACTH NpeaynpexacHus u JukBuganuu YC
IIPUPOJHOIO U TEXHOTE€HHOI'O XapaKTepa.

2. IlepeyeHb MIIAHMPYEMbIX Pe3yJIbTATOB 00y4YeHHS TUCIUILINHBI,
COOTHECEHHBIX C IVIAHUPYEMBIMH pPe3yJibTATAMHU OCBOEHUSI 00pa30BaTeIbLHOMI

NPOrpaMmbl
WMHauKaTopsl JOCTHKEHHUS KOMIIETEHITHH [Tmanupyemblie pe3yabTaTbl 00y4eHUs 110
JUCLUIUIMHE
3HaHUE OCHOB BBICIIIEH MaTeMaTUKH, pu3uku, | 3HaeT
XUMUH, 3TEKTPOTEXHUKHU, BBIYUCIUTEIHHON OCHOBHBIE ITOHATHSI OCHOB BBICILICH
TEXHUKHU ¥ TPOTPaMMHUPOBAHUS MaTeMaTHKH, PU3UKU, XUMUH,
OIIK-3.1. ANEKTPOTEXHUKHU, BBIUNCIUTEIbHON TEXHUKU U

POTrPaMMHPOBAHHMS ISl PELICHUS] YpaBHEHUH
MaTeMaTHIeCKON (PU3HKH.

YwMmeer

KJIaCCU(UIUPOBATh TUI yPaBHEHHS W THII
KpaeBbIX YCJIOBHUI JJISl PELICHUS MPUKIIAaTIHBIX
3ajad B o0nacth oOecTeyYeHHs MOKapHOM
0€301MacHOCTH, OXpaHbl OKPYXKAIOLIEH Cpebl U
HKOJIOTUYECKOM OE30MaCHOCTH.

VMeHue penath CTaHIapTHbIC 3Haer

npodeccHoHaNbHbIE 3a/1a4X C IPUMEHEHHEM | TIOCTAHOBKM ~ OCHOBHBIX  KpaeBbIX  3ajad,
€CTECTBEHHOHAYYHBIX U (QyHAMEHTAIBHBIX | OCHOBHbIE  METOABI WX  PCUICHUS ISl
HayK, OOILEMH)KEHEPHBIX 3HAHUN, METO/IOB pa3paboTku MaTeMaTUIeCKUX Mojenei
MaTeMaTHYECKOTO aHAIN3a U MOJCTHUPOBAHUS | IUHAMHYECKUX CHCTEM.




OIIK-3.2. VYwmeer

Pemrats crangapTHbIC 3aa4d MATEMAaTUYECKOM
GU3MKKM M aHaJIU3UPOBAaTh  MOJyYEHHBIE
pelIeHus, Y4YUTbIBass OLICHKU JIOCTOMHCTB M
HEJOCTaTKOB.

3. MecTo AuCUMILUIMHBI B CTPYKTYpPe OCHOBHOI MpogeccHOHATILHOM
o0pa3oBaTeJIbHOM POrPpaMMBbI

Jlucuuminaa OTHOCUTCS K (haKyJIbTaTUBHOM YacTH OCHOBHOHM MpodeccHoHaIbHOU
o0Opa3oBaTeabHOM MPOrpaMMbl CrieanuTeTa o Hanpasienuto noaroroku 20.05.01
[Toxxapuast 6e301acHOCTh, creruanu3aius «I 0cy1apCTBEHHBIN TTOKaPHBIN HAI30P.

4. CTpyKTYypa ¥ coepKaHue TUCUUIINHBI

OO6m1ast TPy T0eMKOCTh JTUCITUTIIMHBI COCTABIISET 2 3a4€THBIC SAMHUITLI /2 Jaca.

4.1. PacnpenesieHue TPYA0€eMKOCTH Y4eOHOW TUCHMILIMHBI 10 BUIaM padoT
1o cemecTpam u (popmMamM 00y4eHUs

JJIS OYHOH (pOpMBI 00yUeHUsI

TpynoemkocTh
o o
Brg yuebHOH paboTel 3.€. Jac. ceMecTpam
7
OOmast TpyIOEMKOCTh JIUCHMIUIMHBI IO Yy4eOHOMY 5 79 79
IUIaHy
KonTakTHas padora 36 36
Jlexuu 8 8
[IpakTudeckue 3aHATHS 16 16
JlaGopatopHbie pabOThI 12 12
KOHCYJIbTAI[MH MIEPE]] SK3aMEHOM
CamocrosiTesibHas paboTa 36 36
Kypcosas pabdora
3auer + +
3a4er ¢ oneHKOM
JK3aMeH
JJI51 32049HOI popMBbI 00yUeHUs
TpynoemkocTs
Bun yae6HO# paboTh se. e, 110 K4ypcaM
OOmass  TpyJOEMKOCTh  JUCHUIUIMHBI  TI0
2 72 72
y4eOHOMY IJIaHYy
KonrakTHas paGora 12 12
Jlexuun 2 2




TpynoemkocTs

B .
u7 yueOHoi paboThl se. aac. o szcaM
[IpakTuueckue 3aHATHU 10 10

JlabopaTopHbIie pabOThI

KOHCYJIbTAallUU IIE€PEC DK3aMCHOM

CamocrosiTesibHAast padoTa 60 60
KypcoBas paGora

3auer + +
3a4er ¢ oneHKoil

JK3aMeH

4.2. TemaTu4eckuii IJIaH, CTPYKTYPUPOBAHHBII 10 TeMaM (pa3jesiaM) ¢
YKa3aHNeM OTBeICeHHOI0 HA HUX KOJIHYeCTBA aKaJleMUYeCKUX YaCOB U BU/I0B
Y4eOHBbIX 3aHATHH

JJI OYHOH (pOpMBI 00yYeHUSs

KosauuectBo 4yacos no
BHJIaM 3aHATHHA -
[
=
= | = &
[ ) <
= & =7
= = =
< 3 <
Ne ol =
HanmeHoBaHMA pa3jejioB U TeM ) & = 2
n/n = 2 = =
2 g |23 2
3 ~ S = 2| =
® z = 2 2| ©
- = = < =] = b=
o § g 2 | > R
) < s © = = =
9 ] (= < =] =) ]
4 SO = B | = =z | Q
1| 2 | 3 ] 4] 5 [6]7]8]9
7 cemecTp
1 Tema 1. 12 2 2 2 6
OCHOBHBIE TUIIBI YPABHEHUI
MaTeMaTHYeCKON (pU3UKU U
KJIACCUYECKHE METOJIbI UX PEIICHUS
2 Tema 2. 12 2 4 2 4
YpaBHEeHHsI CBOOOTHBIX KOJICOaHHI
CTPYHBI
3 Tema 3. 10 2 2 6
VYpaBHEeHUsI BBIHYKJIECHHBIX
KOJICOaHUN CTPYHBI
4 Tema 4. 18 2 4 2 10
Ypasnenus [lyaccona u Jlannaca
5 Tema 5. 20 2 4 4 10
YpaBHeHune Oypbe
3aver + +
Hroro 72 8 16 | 12 + | 36

3a04Has popma 00yueHUs



KosmuecTBo 4acos mo
BHJIaM 3aHATHHA «
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4 kypce
1 Tema 1. 12 2 10
OCHOBHBIE TUIIBI YPABHEHUHN
MaTeMaTHu4ecKor (GU3UKH U
KJIACCUYECKHE METOJIbI MX PEIICHUS
2 Tema 2. 12 2 10
YpaBHEHHSI CBOOOTHBIX KOJICOaHMIA
CTPYHBI
3 Tema 3. 12 2 10
VYpaBHEHUsI BBIHYXJAEHHBIX
KoJ1e0aHuM CTPYHBI
4 Tema 4. 24 2 20
Ypasnenus [lyaccona u Jlannaca
5 Tema 5. 12 4 10
YpaBuenue Oypne
3auer + +
Hroro 72 2 10 + | 60

4.3. Coaep:kaHue TMCHUNIMHBI JJISI 00Y4arOIIUXCsl:

04HOI1 (popMBbI 00yUeHUA

Jleknusi. Onucanue 3ana4, NPpUBOASIINX K U PepeHIInaTbHBIM YPaBHEHHSIM
NEpPBOro MOPSAKAa C YACTHBIMHM IMPOU3BOAHBIMU. OmnucaHuE 3a1ad, OPUBOASIIMX K

KJIACCUYIECCKHUE METOAbI UX PCIICHUA

Tema 1. OcHOBHBIE THIIBI YPABHEHUI MATEMATHYECKON (PU3MKH U

g depeHnnanTsHBIM YPAaBHEHHUSIM BTOPOTO TIOPSIKA C YACTHBIMH IMPOU3BOTHBIMH.
IIpakTuyeckoe 3ausiTue. Pemenne 3anaun [typma-JIinyBusis.

JlaGopaTopHas padora. VccinenoBanne MOAENM B3aUMOACHCTBUSA TOYEUYHBIX

CBCTOBLIX ITYYKOB.

CamocrosiTtesibHasg padoTa. OCHOBHBIE IPUHUMIIBI aHATIN3a MATEMATHYECKUX

MOJIEJIEN PEAIBHBIX CUCTEM.
PexoMenyemas JiuTeparypa:
ocHoBHas [1, 2, 3];




pomonHuTenbHa [1, 2, 3].

Tema 2. YpaBHeHHsi CBOOOIHBIX KOJIEOAHUH CTPYHbI

Jlexuus. [ToctanoBka KpaeBbIX 3a1a4 JUIisl YpaBHEHUSI CBOOOIHBIX KOJIeOaHMIA
o0eckoHeuHoi cTpyHbl. Dopmyna JlamamOepa 11l pelieHus ypaBHEHUsI CBOOOHBIX
KoJeOaHuii OECKOHEYHOW CTpyHbl. METOJbl pEelIeHHUs YpPaBHEHHS CBOOOJHBIX
KOJ1€0aHUI OrpaHUYEHHOMN CTPYHBI.

IIpakTu4yeckoe 3ansitue. Penienre ypaBHeHU TunepOOIMYecKOro TUIa.

JlaGopaTopHas palora. VccienoBanue ypaBHEHHs CBOOOJHBIX KOJIEOaHMI
CTPYHBI.

CamocrosiTeibHasi padoTra. AHanu3 ypaBHEHUS CBOOOJHBIX KOJEOaHHI
CTpyHbI. BpImonHeHnue pacdyeTHo-Tpaduueckoil (KOHTpOJIbHOM) paboThl «Pemienue
ypaBHEHU TUNEPOOTHUECKOTO TUIIAY.

Pexomenayemasi sureparypa:

ocHoBHas [ 1, 2];

nononHuTenbHas [ 1, 2].

Tema 3. YpaBHeHUs BbIHYKIEHHBIX KOJIe0aHUH CTPYHBI
IIpakTuyeckoe 3anaTue. PenieHne ypaBHEHN B YaCTHBIX ITPOU3BO/IHBIX.
JlabopaTtopnass pabGora. lcciegoBaHue  YpaBHEHUSI  BBIHYKJICHHBIX

KOJI€O0aHUI CTPYHBI.

CamocrosiTeibHasag padora. AHanM3 W PENICHUE BOJHOBBIX YpaBHEHMUII.
Brimonnenrne KOHTpoJIbHOH (pacdyeTHO-Tpaduueckoii) padoTsl «PemieHne ypaBHEHHI
TUNIEPOOIUYECKOTO TUTIAY.

Pexomenayemas iureparypa:

ocHoBHas [ 1, 2];

nononHuTeNnbHas [ 1, 2].

Tema 4. YpaBuenus Ilyaccona u Jlanuaca

Jlekuus. IloctanoBka 3anau dupuxne m Henimana mis ypaBHenus Jlaraca.
Qopmyna ['puHa M €€ UCHONB30BaHUE JUISI HAXOXKICHHS PEIICHUS YpPaBHEHHUS
Jlannaca. Pemenue 3amauun dupuxie.

IIpakTuyeckoe 3anaTHe. Pelienne KkpaeBbIx 3a/1a4.

JlaGopaTopHas padora. lccienoBanue ypaBHEHUN SJUTUIITUYECKOTO THUIIA.

CamocrosiTeabHasi padota. AHau3 GyHIAMEHTAIBHOTO PENICHHS YPAaBHCHHUSI
Jlarutaca. Mcnonw3oBanuwe ¢Gyuknuu ['puHa 11 permeHus ypaBHeHus Jlammaca.
BrimonHeHue KOHTpoNbHOHU (pacueTHO-rpadudeckoii) padothl «PereHne ypaBHeHui
AIUTMITUYECKOTO TUIIA.

Pexomenayemas jiureparypa:

ocHoBHas [ 1, 2];

nonojHuTeNbHas 1, 2].

Tema 5. YpaBHenue ®@ypnbe

Jleknus. IloctaHoBKa KpaeBbIX 3a/lad U METOJbI PEIICHHS IJisi YpaBHEHUS

TEIJIONPOBOIHOCTA B HEOTPAHUUEHHOM U OTPAaHUYEHHOM CTEpIKHE.



IIpakTuyeckoe 3aHsaTHE. PellleHNEe ypaBHEHUS TEILIONPOBOJIHOCTH METOIAOM
dypse.

JlaGopaTopHnas padora. VcciienoBanre ypaBHEHUN 11apa00IMUYeCKOro TUIIA.

CamocrosiTeibHasi padora. [IpuMeHeHHEe WHTErpaIbHOTO MPEeoOpa3OBaHUS
@ypbe I PELICHUS YPaBHEHMS TEIJIONPOBOJHOCTH. BBINOJHEHUE KOHTPOJIBHOM
(pacueTHO-Tpaduyeckoif) paboTsl «Pelienne ypaBHeHUN MapaboIMueCKOro TUTIAY.

Pexomenayemas Jurepartypa:

ocHoBHas [ 1, 2];

nornojiHuTenbHasd [1, 2].

3204HOM (POPMBI 00y4eHUSs

Tema 1. OcHOBHBIE THIIBI YPABHEHHMH MaTeMATHYEeCKOH (PU3NKHU U
KJIACCHYECKHUEe METO/bI UX pPeleHus

Jleknusi. Onucanue 3a1a4, NMPUBOASIINX K MU PepeHINATBHBIM YPaBHCHHUSIM
IIEPBOIO MOPSAKA C YAaCTHBIMM INPOM3BOAHBIMM. OmnMcaHue 3anad, NPUBOASAIINX K
muddepeHranbHbIM YPAaBHEHUSIM BTOPOTO MOPSIKA C YACTHBIMU MPOU3BOJHBIMHU.

CamocrositeibHass  padora. Pemenue 3amaum  Ultypma-JInyBuiis.
HccnenoBanne MoAenu B3aUMOAECHCTBHS TOYEUHBIX CBETOBBIX IMyYKOB (OCHOBHBIE
NPUHLHUIIBI aHAJIM3a MATEMATHUYECKUX MOJENEH peAIbHBIX CUCTEM.

BrinonHenue nabopaTopHOI paboThI «HccnenoBanue MOJENH
B3aUMOJICHCTBUS TOUEUHBIX CBETOBBIX ITyUYKOBY.

Pexomenayemas iureparypa:

ocHoBHas [1, 2, 3];

nomnoyiHuTeNbHa [ 1, 2, 3].

Tema 2. YpaBHeHNsI CBOOOJIHBIX KOJIEOAHUH CTPYHbI

IIpakTnyeckoe 3ansitue. PeuieHue ypaBHEHUsS CBOOOJHBIX KoJieOaHUM
CTPYHBI.

CamocrosiTtenbHas padora. [loctaHOBKa KpaeBbIX 3a1ad Uil ypaBHEHHUS
CBOOOJHBIX KoieOanuii 6eckoneuHoit crpyHsl. @opmyna JlanamOepa njsi peuieHus
ypaBHEHUS CBOOOJHBIX KOJEOaHUl OECKOHEYHOW CTpyHbl. MeETOoabl pelieHus
ypaBHEHUS CBOOOJHBIX KOJICOAHWUN OrpPaHUUYEHHOW CTPYHBL. AHAIN3 YpaBHECHHUS
CBOOOJHBIX KoJieOaHUW CTpyHbI. PemieHue ypaBHEHWI THNEpOOIMYECKOrO THIIA.
BrimonHerne KOHTPOJIbHOH (pacdyeTHO-Tpaduueckoif) paboThl «Pemienne ypaBHeHUI
TUNEPOOIUYECKOTO TUTIAY.

Bremonnenne naboparoproit pabotsl «HMccnenoBanue ypaBHEHHS CBOOOIHBIX
KOJIe0aHUil CTPYHBDY.

Pexomenayemas jiureparypa:

ocHoBHas [ 1, 2];

nonojHuTeNbHas 1, 2].

Tema 3. YpaBHeHNsI BBIHYKIE€HHbBIX KOJI€OAHNH CTPYHbI
IIpakTnyeckoe 3aHsitue. PemieHue ypaBHEHMsI BBIHYKICHHBIX KoOJI€OaHUMN
CTPYHBL.



CamocrosiTeibHaa padora. [locTaHOBKa KpaeBbIX 3aJad g ypaBHEHUS
BBIHYKJIEHHBIX KoJieOaHui cTpyHbl. @opmyna Jlamambepa s pemieHus ypaBHEHUS
BBIHY)KJICHHBIX KOJIeOAaHWUN CTPyHBI. AHaJIW3 W PEIICHWE BOJHOBBIX ypaBHEHUH.
Pemienne ypaBHEHMHM B 4YacCTHBIX ITPOM3BOJHBIX. DBBINOJHEHHE KOHTPOJIBHOU
(pacueTHO-Tpaduyeckoii) padoTsl «PelieHre ypaBHeHUN TUNIEPOOTIUUECKOTO TUTIAY.

Brimonnenue ~— nmaGopatopHoir  pabothl  «McciemoBaHue — ypaBHEHHS
BBIHYKJICHHBIX KOJICOAHUM CTPYHBI».

Pexomennyemasi iureparypa:

ocHOBHas [1, 2];

nornojHuTenbpHas [1, 2].

Tema 4. YpaBuenus Ilyaccona u Jlansaca

IIpakTuyeckoe 3ausitue. PenieHre ypaBHEeHUI SJUIMIITUYECKOTO THUIIA.

CamocrositeibHaa padora. IlocranoBka 3amau [upuxne m Helimana st
ypaBHeHus Jlanmaca. ®opmyna ['puHa u €€ uCHONb30BaHWE I HAXOXKICHUSA
pemenns ypasHeHus Jlamnaca. Pemenne 3amaun Jupuxie.

AHanu3 ¢yHAaMeHTalIbHOro pemieHus ypaBHeHus Jlammaca. Mcnosb3zoBanue
¢ynkuun I'puna nns pemienus ypaBHeHusi Jlamnaca. Pemenue KpaeBbIX 3ajad.
BeinosHeHne KOHTPOIBHOM (pacueTHO-rpaduuecKoii) paboTel «PelieHne ypaBHEHHUI
AIUIMITUYECKOTO TUIIA.

Breimonnenne — maGopatopHodt  pabotel  «McciaemoBanue — ypaBHEHHI
AJUTUIITUYECKOTO TUII.

Pexomenayemas iureparypa:

ocHoBHas [ 1, 2];

nonojHuTeNbHas [1, 2].

Tema 5. YpaBHenue ®@ypne

IIpakTnyeckoe 3ansitme. PenieHuwe ypaBHEHUN MapaOOJUYECKOTO THUIA.
CamocrositenbHas padora. [loctaHOBKa KpaeBbIX 3ajlad U METOIbl PELICHHS IS
YPaBHEHHMS TEIJIONPOBOJHOCTH B HEOTPAHUYEHHOM U OTPAHUYEHHOM CTEPIKHE.

[Ipumenenue wuHTerpampHoro mnpeoOpa3zoBanus Dypse mIa  penieHus
YpPaBHEHHS TEIUJIONPOBOJHOCTU. PellleHne ypaBHEHHs TETUIONPOBOJHOCTH METOJOM
®dypne. BoimonHeHne KOHTPOJIBHOH (pacueTHO-rpaduueckoii) pabotel «Perenue
ypaBHEHUH apabOIMYeCKOro TUTIAY.

Beimonnenne  nmabopatopHoit  pabotel  «lMcciemoBaHue — ypaBHEHHI
1apa0oIuYeCcKOTO TUIIaY.

Pexomenayemasi aureparypa:

ocHoBHas [ 1, 2];

nonosHuTeNbHas [ 1, 2].

5. MeTtoanuyeckne peKOMEHAAMH MO OPraHU3aIUU U3YYeHU s JUCIIHTLTHHbI
[Ipu peanuzanuu mHporpaMMbl JUCHUIUIMHBL HCIOJIB3YIOTCS JICKIIMOHHBIE,

IpaKTUYECKUE U J1a00OpaTOPHBIE 3aHATHUS.
OO1mMMH LIeTIAMU 3aHATUH SBIISIOTCS:



— o0o001IeHrne, cUcTeMaTh3alus, YriayOJdeHHe, 3aKperieHHEe TEOPETUYECKUX
3HaHUU IO KOHKPETHBIM TEMaM JUCUUIUIHHBI;

— dbopMupoBaHHE YMEHHH MPUMEHITHh IOJYYCHHbIE 3HAHUS Ha TMPAKTUKE,
peanu3anus eJUHCTBA MHTEUIEKTYaIbHON U MPAKTUYECKOU e TEIbHOCTH;

— BBIpa0OTKa MPH PEHICHUH MOCTABICHHBIX 3a7a4 MPOo(ecCHOHATFHO 3HAYMMBIX
Ka4ecTB:  CaMOCTOSITEIbBHOCTH,  OTBETCTBEHHOCTH,  TOYHOCTH,  TBOPYECKOU
WHUINATHBEI.

[ensiMu TEKIUU SBISIFOTCS:

- (dbopMUpOBaHNE CUCTEMATH3UPOBAHHBIX HAYUYHBIX 3HAHUHN MO AUCLHUIUIHHE C
aKLEHTOM Ha HauboJiee CIOXKHBIX BOMPOCAX MOCTPOEHUS MaTEMaTHYECKUX MOJeNen
(u3nYecKuX MpoLECcCOB U SIBJICHUH;

- CTUMYJIMPOBAHNE aKTUBHOW MMO3HABATEILHON JEATEIHLHOCTH 00YyUaroInXCs,
cnocoOcTByoLEel (POPMUPOBAHUIO UX TBOPUECKOTO MBILIJICHUS.

B xome mnpakTH4YecKoro 3aHATUS OOECHeYMBAETCS MPOIECC AKTHUBHOIO
B3aMMOJICUCTBHS 00yYarOUIMXCsl C MpernoiaBaresieM; NpuoOpeTatoTCsl MPaKTUYECKUe
HaBBIKM U yMEHHS. Llenb mpakTHUecKoro 3aHsATHS: YIIIyOUTh W 3aKpENUTh 3HAHMS,
MOJIyYeHHbIE Ha JIEKIMH, (OPMHUPOBAHME HABBIKOB HCIOJb30BaHUS 3HAHUM s
pEelIeHUs] TPAKTUYECKUX 3aJ]a4; BBIMOJHEHUE TECTOBBIX 3aJlaHUi M0 TPOBEPKE
IIOJyYEHHBIX 3HAHUW U YMEHUM.

Lenpio 11a00paTOPHOTO 3aHATHS SIBIISICTCS YCBOCHHUE TEOPETUUYECKUX OCHOB
JUCUUILTUHBI U TIOJTYYeHUE MPAKTUUECKNX HABBIKOB HMCCIIEOBAHUS ITyTEM MMOCTAaHOBKH,
npoBeaeHUs, 00paOOTKM M TPEACTABICHHUS PE3yJIbTATOB AKCIEPHMEHTa Ha OCHOBE
NPaKTUYECKOIO MCIIOJIb30BaHUS Pa3IMYHbIX METOJIOB (HAOIIOACHUS, CPaBHEHUS U JIp.),
pUOOPETEHNST HABBIKOB OIBITA TBOPYECKOU AEATEILHOCTH.

JlabGoparopHast paboTa — CaMOCTOSITEIbHOE BBITIOJIHEHUE KaXKIbIM 00YUYarOIUMCS
y4eOHOM TpyIIbl IKCIEPUMEHTAIBHOTO 33/aHusl Ha jJabopaTopHoM 3aHsTHH. [lpu ee
NPOBEICHUHU KaXIbIM O0YYaroIIMMCsl OCYIIECTBIISIETCS CaMOCTOATENbHas 00paboTka U
NpeJICTaBICHUE PE3YJIHTATOB B BUJIE OTUETA IO Ja0OpaTOPHOM padoTe.

CamocrosiTennbHas paboTa oOydYaronIMxcsl HalpaBieHa Ha yriayOleHue W
3aKpeIyIeHHe 3HAHWM, MOJyYEHHBIX Ha JIEKUMSIX U JAPYTUX 3aHATHIX; BBIPAOOTKY
HaBBIKOB CaMOCTOSITEJIbBHOTO aKTUBHOI'O NPUOOPETEHHS HOBBIX, JOMOJHUTENbHBIX
3HaHUW; TOATOTOBKY K TNPEACTOSALIMM 3aHSITHUAM; BBITIOJHEHHE KOHTPOJBHBIX
(pacuétHo-TpaduyecKux) padboT.

6. OueHovHbIe MaTepuaJabl IO JUCHUAILJIMHE

Texymuii KOHTPOJIb YCIIEBAEMOCTH 00CCIICUMBACT OIICHUBAHUE X0/1a OCBOCHHSI
JTUCIMILTAHBI, TIPOBOJAUTCS B COOTBETCTBUU C COACPKAHUEM TUCIUIUIMHBI 110 BUAAM
3aHATHH B (opMe ompoca, TECTUPOBAHUS, 3alIUTHl OTUYETOB IO JIAOOPATOPHBIM
paboTam.

[IpomesxyTouHasi arrectanusi 0OeClieyuBaeT OIEHUBAHUE MPOMEKYTOUHBIX U
OKOHYATEIBHBIX PEe3yJIbTATOB OOYYEHHS MO JUCUUIUIMHE, MPOBOIUTCA B (QopMme
3auera.

6.1. [IpuMepHbBIE OlIEHOYHbIE MATEPHAJIbI:



6.1.1. Texkymero KOHTPOJIs

Tunossie BONpocCkI 17151 onpoca:
1. Bonnosoe ypaBHeHue B R?

2. VpaBHEHHE TEILIONPOBOAHOCTH B R?

3. Oneparop u ypasHenue Jlamnaca R?

4. JIsymepHsIii oneparop Jlamiaca B MOJSIPHBIX KOOPAUHATAX

5. OnHOMEpHOE BOJTHOBOE YPAaBHEHHE C HAMMCAHWEM HAYAJbHBIX YCIOBUMN, 3aMEHBI
MEPEMEHHBIX U YKa3aHUEM Ka)KJI0TO TapaMeTpa BXOSIIEro B ypaBHEHUE

6. IlocranoBka 3amaun Lltypma-JInyBumis: oOblkHOBeHHOE auddepeHInanbHoe
ypaBHEHHE 2-TO TOPSJKA, TPaHUYHbIC YCIOBHS (MaTeMaTudeckas ¢Gopma 3alucH,
CJIOBECHAsI POPMYIIHPOBKA)

7. Teopema 0 cBOMCTBaX COOCTBEHHBIX YHCET U COOCTBEHHBIX (DYHKITUH 3a/1aun
[Itypma-JlnyBumis.

8. Teopema CtekitonBa.

9. Nnes wnaxoxaeHus oOmiero HeHyJeBoro pemenus s OHY 2-ro mopsiaka
metonoM Dypsbe.

10. DTansl 061ei cxeMbl MeTos1a Dyphe.

11.06muii Bux ypaBHEHHUS apabOIMYEeCKOro THUIA ¢ TPAHUYHBIMUA W HAaYaJIbHBIMU
YCJIOBUSIMH, €70 METOJ PEIICHUS

12. MaremaTtudeckas opma 3anmucu TUNEpOOTMIECKOTO YPABHEHHS U €r0 CIIOBECHAs
dopmynupoBka

13. MaremaTtudeckas (popma 3amucH IUTUNTHYCCKOTO YPAaBHEHHS M €T0 CIOBECHAs
dbopmyIHupoBKa

14. Marematuueckasi ¢popMa 3anucu MapadOIMUYeCKOro YpaBHEHHUS U €ro CIOBEcCHas
dbopmyupoBKa

15. Maremaruueckas ¢popma 3amucH U clioBecHas (popMyJIUpoOBKa KpaeBOU 3a/1ayu
16. OnpeneneHne yCTORIMBOTO PEIICHUS

17. Onpenenenue pyHAaMEHTAIBHOTO PELICHUS

18. Onucanue GU3NIECKON MOJICTH B3aMMOICUCTBHS BCTPEUYHBIX CBETOBBIX ITYYKOB C
PUCYHKOM.

19. Vnes meTona «IpUCTPEIKI JUTsl pEIIEHUsT KPAaeBbIX 3a7ad.

20. Anroput™m MeToj1a MPUCTPENKHU (KpaTKOE OTHCAHHUE).

22. Ananu3 rpaduka pemieHus Mo MaTeMaTHIECKON Mojenn (PU3UIECKOTO MpoIecca
B3aMMOJICHCTBHSI ~ BCTPEYHBIX  CBETOBBIX  IMy4YKOB  (KpaTkas  (hu3mveckas
UHTEpHpeTanus rpaguka pyHKIUHU MO TOUYKE NEPECEUEHUs C OChIO Y).

25. Marematuueckoe yCIOBHME 3a/JlaHHs  pPEaTbHBIX MapaMeTpoOB  MOJENHU
B3aMMOJICHCTBHS BCTPEYHBIX CBETOBBIX MYYKOB IS BO3AYIIHOW cpeapl. K demy
NPUBOJUT CYIIECTBEHHOE yBeInYeHue KodpduirenTa ocnadaeHus?



26. [IpumeHeHHE «KECTKHX» CUCTEM.
27. Ilpumeph! pu3HUECKUX 3a/1a4 Ha COOCTBEHHBIE 3HAUCHUS
28. CyTb MeTO1a IPUCTPENKH s petienus 3aaaun L rypma-JlnyBuss.

Tunosble 3a1a4u;

1. BeckoHe4Has CTpyHa, MMEIOINAs BOJHOBOW MHapaMeTp a’=4, B Ha4albHBIA

MOMCHT BpPEMCHHU OTKJIIOHCHA, KaK Ha PHC. 1. 3nHaueHus Uo U C TIIPUHATH PaBHBIMH

2c¢ 3a 4a

) C
enunauiie. Haittu npoduiab CTpyHBI 11 MOMEHTOB BpEMEHH -, — ,— , —.
a a Cc C

Us F=——-

-5¢ -1.5¢

1.5¢ 5¢ %

A R

Puc. 1

2. BeckoHe4Has HEOTKIOHEHHAs CTPyHA, MMEIOMIAs BOIHOBOM IapaMerp a’=3, B
HayvaJbHbI MOMEHT BPEMEHH MOJIY4YaeT CKOPOCTh, KaK IMOKAa3aHO Ha pUC. 2. 3HaYECHMUs

o c 2c
Vo " ¢ TIPUHATDb paBHBIMHU 1. Haiitu HpO(bI/IJIB CTPYHBI JJI1I MOMCHTOB BPEMCHH — , —
a a

3a 4a

' ' '
C C

AAAAA 2

YYyvYYY

Ve

Puc. 2

3. BeckoHeuHass cTpyHa (BOJIHOBOM mapaMerp a?=6) B HadYajbHBI MOMEHT
BPEMEHH OTKJIOHEHA U MOJy4YaeT CKOPOCTh, Kak MoKa3aHo Ha puc. 3. 3nauenus Uy, Vo

o C
H ¢ IIPUHATb paBHbBIMU CAWMHUIIC. Haiitn HpO(i)I/IJIB CTPYHBI JJI1 MOMCHTOB BPCMCHH — ,
a
2c 3a 4a

’ ’ '
a C C

Uo

Be B VYN Y

2.5¢c 3.5¢ X

S



Puc. 3

4. Pemuth 3agaun 1 ypaBHeHus Jlamnaca B psIMOYTOJIBHUKE:

4.1. u,+u, =0, O<x<a, 4.2. u,+u, =0, O<x<a,
O<y<b; O<y<b;

ul,,=0,u =0, 0<y<b; ul =0,u| =0,0<y<b;

u ,=0,u ,=f(x),0<x<a. u _ =A, u =B, 0<x<a.

5. Pemmts 3amaun qupuxiie u HelimaHa miist kpyra u KoJibla:

ou 1ou 1 o%u _

5.1. +-—+= =0, >1, 0<¢@<2m;
op* pop p*og’ r ?
ul , =cos’p, 0<o<2r.
2 2
5.2. 8[12 ia—u+i28uZ:0, 0<p<R, 0<¢<2n;
op° pop p-op
u =sinp, 0<@<2m.
p=R
2 2
5.3. auz+la—u+izauzzo, 1< p<2,0<¢p<2m;
op° pop p°op
u|p:1=1+0052(0, u|p:2=sin2(p, 0<¢p<2r.

Tunosble 3aaHus 1J15 TCCTUPOBAHUA:

Bonpoc Ne 1. Kakoe u3 mnpezacraBieHHbIX Au(GdepeHIUaTbHBIX YpaBHEHUN C
YaCTHBIMM  TNPOU3BOJHBIMM  TIEPBOTO  MOPSAKA  OTHOCHTENBbHO  (DYHKIIMH

U(X, Y) SIBIISICTCS] TUHCHHBIM ?

1. 2xyu; —5u;, —8x =0,
r\2 [
2. (U)"—u,—-1=0

3. 2u; —uu  +y=0,



Bonpoc Ne 2. VYpaBHeHuss xapakTepucTHK s AuddepeHnaIsHoro

i 2,1
YpaBHCHHUA C YaCTHBIMU IIPOHU3BOJHBIMHU IICPBOIO IIOpAJKa Xux - y l“Iy - 2

OTHOCHMTEHHO (PYHKIIUH U(X, y) UMEIOT BT

dx_dy _du
X y> 2
2. xdx=—d—)2/:zdu,
y
dx dy du
3. T T 2T 4.
X y 2

Bonpoc Ne 3. Pemienue 3anaun Ko anst nuddepeHunanibHOro ypaBHEHUs C

!/
YaCTHBIMHU MPOU3BOJIHBIMH TepBoro mopsaka Uy —3U =0 orHocurensro byHKIMN

U(X, Y) npu yciosun % ~0" y2 npencTaBiieHo GyHKIUEH
1. U(x,y) =2ye™.
2. u(x,y) =y’e™.

2 ~—3X
3. u(x,y)=ye™",
Bonpoc Ne 4. Kakoe u3 npencraBieHHbIX Tu(dhepeHIIMaIbHBIX YPaBHEHHH B
YJaCTHBIX HpOI/ISBO):[HBIX HepBOFO nopmea OTHOCUTCIIBHO (bYHKI_II/II/I U (X1 t)

Ha3bIBaeTCs ypaBHeHHEM Xormda?

1. U, +u, =0,
2. U/ +uu, =0
3. u/+uu, =1

Bonpoc Ne 5. [Ipu xakom ycnoBuu jauHelHoe auddepeHImaibHoe ypaBHEHUE
C YaCTHBIMU ITPOU3BOJAHBIMU BTOPOTO MOPSAKA

u(x, y)uy, +2b(x, y)uy, +c(x, y)uy +F(U;,u,,u,X,¥Y) =0  oruocuremsno

by U(X, Y) umeer runepGonuueckuii tun?

1. (b(x,y))* —a(x, y)e(x,y) =0.



2. (b(x,y))" —a(x, y)e(x, y)0.
3. (b(x, ¥))* —a(x, y)e(x, y))0.

Bonpoc Ne 6. Kakoe u3 npencraBiieHHbIX AU (EpEeHIINATbHBIX YPABHEHUN C
YaCTHBIMU TPOU3BOJAHBIMU BTOPOTO TOPSIAKA OTHOCHUTEIBHO (DYHKIIUU u(x,y) me
SBJISIETCA YPABHEHUEM AJUIMITUYECKOTO THUIA?

1. Uy +a‘uy, =0,

2. uy, =a’uj,.

3. Uy TUy, — F(x,y)=0.

Bonpoc Ne7. Jlunueit mapabonmuuHoctd Au¢epeHInaIbHOTO YpPaBHEHHS C
YACTHBIMH TMPOU3BOJHBIMH  BTOPOTO  TOPSJIKA U;’x - 2XU;’y + yu;;y +5x=0
OTHOCHUTEIHHO (QyHKITUH U(X, Y) SIBIIAETCS

1. OKpy>KHOCTb.

2. BeTBb runepOosl.

3. ITapabomna.

Bonpoc Ne 8. VYpaBuenue xapaktepuctuk s auddepeHnranbHOTro
ypaBHEHUS c YaCTHBIMU MIPOU3BOIHBIMU BTOPOTO nopsiKa

a(X, y)Uy +2b(x, y)ug, + (X, y)uy, + F (U, up,u, %, ¥) =0 ormocurenso

byrxuan U(X, Y) umeer Bux:
1. a(x, y)(dy)* — 2b(x, y)dxdy + c(x, y)(dx)* =0
2. (X, y)(dx)* —2b(x, y)dxdy +c(x, y)(dy)* =0.
3. a(x, y)(dy)® —b(x, y)dxdy +c(x, y)(dx)* =0

Bonpoc Ne 9. Pemenne 3amaun Komm g auddepeHmaisHOT0 YpaBHEHUS C

4
YaCTHBIMU TIPOM3BOJHBIMU BTOpPOro mopsaka Uy, = 2 OTHOCHTENBHO byHKIMH
!
u — 1 uy =X )
U(X, Y) mpu ycnosusix y=0""» /y=07* mpexcrasieno byHKIHCH

1. u(x,y)=1+y?



2. u(X,y) =1+xy+y>.
3. U(X,y) =1+ xy.

Bompoc Ne 10. 3amaya o0 CTalMOHAapHOM  TEIUIOBOM  COCTOSIHUU
paccMaTpUBAETCS C TOMOLIBIO UCCIEIOBaHUS

1. BosiHOBOTrO ypaBHEHU .
2. YpaBHEHHUS TEIIIONPOBOAHOCTH.

3. YpaBuenus Jlamnaca.

Bonmpoc Ne 11. Kakoe W3 TmEpEYUCICHHBIX YpPAaBHEHHUW OIHCHIBAET
BBIHYKJICHHBIE KOJICOaHUsI CTPYHBI?

1 g -2k}, =0,
2. ul —a‘u; = f(x1),
3. ul —a’u” = f(xt).

Bonpoc Ne 12. Kakoil BHJA NOpUMET YypaBHEHHE TEIUIONPOBOJHOCTA B
OJIHOPOJHOM CTEpXHEe, eciu KOod(PIUIIMEHT BHYTPEHHEH TEIIONPOBOJAHOCTH

K =0,5, remmnoemxocts Bemectea € =1, mnornocts Bemectsa £ =2 2

' 1 "
1. ut :Zuxx

' "
2. U, =4u,, .

' 1 "
3. ut =Euxx

Bompoc Ne 13. CoOctBenHbiMH umciamu 3anaun  Ltypma-JInyBuiis

X”(X) + CX(X) =0, X(0) =X(2) =0 gnsrorcs uncna



Bonpoc Ne 14. Metoa pa3aeneHusi NMEPEMEHHBIX PEUICHUS YpPaBHEHUI
MaTEeMaTUIECKON (DM3UKU TAK)Ke HA3BIBACTCS

1. Meronom lupuxie.
2. Meroaowm Ilyaccona.

3. Merogom Dypre.

Bonpoc Ne 15. B uem 3akmiouaercss (pU3WYECKUd CMBICT OJHOPOIHOCTH
I'PaHUYHBIX yCIOBHIA?

1. I'paHMYHBIE TOYKU HEMOJBUKHBI.
2. I'paHUYHBIE TOYKH MOJABUKHBI.
3. 'paHNYHBIE TOUKHA MEHSIOT MOJIOKECHUE TI0 3aJaHHBIM 3aKOHAM.

Bonpoc Ne 16. KpaeBoii 3agaueil 1 ypaBHEHUsT MATeMaTHYECKOW (PUBHKHU

Ha3bIBACTCS
1. 3agaya Komwu (3a1aua ¢ Ha4yaabHBIMU YCJIOBUSAMMU).
2. 3amaya ¢ TpaHUYHBIMU YCIIOBHUSIMU.
3. 3ajayua ¢ HaYaJIbHBIMU U TPAHUYHBIMH YCIOBUSMHU.

Bomnpoc Ne 17. Kakoii Bun umeer ¢popmyna JlanamOepa permieHus: ypaBHEHUS
2
cBOGOIHBIX KoJebanuii Geckoneunoii crpynsl: Uy = 4Uy,  U(X,0) = X°

u, (x,0) = cosx?

X+t

Y 2
1 u(x,t):(x D" +(x+1) +jcoszdz
. 2 X_t .
. 2 2 X+2t
9. u(x,t)=(X )7 +(x+2t) + Icoszdz_
2 X—2t
_ 2 2 X+2t
3 u(xt) = (x=2) ;(X+2t) + Icos2 zdz.
X—2t

Bonpoc Ne 18. B kakoM ciyuae BO3HUKAeT SBJIICHHE MPSMON M OOpaTHOMN
BOJIHBI IPH CBOOOTHBIX KOJICOAHUAX OCCKOHEYHOMN CTPYHBI?

1. HayanpHbI UMITYJIbC pABEH HYJIIO.
2. HayasibHOE CMENIEHNE PABHO HYIIIO.

3. O6a HavaJIbHbIE YCIOBUS HEHYJIEBBIE.



Bonpoc Ne 19. OOmee perieHue ypaBHEHHS CBOOOJTHBIX KoJieOaHUMH
OTPAHUYEHHOU CTPYHBI

14

ur =9u’ . u(0,t) =u(z,t) =0 npencraBumo B BuseE:

1. u(x,y)= Z(An cos3nt + Bnsin 3nt)sin nx

n=1

2 U(X,y)= Z(An cosnt + Bnsin nt)sin nx_

n=1
3 u(x,y)= Z(An cos3nt + Bnsin 3nt) sin znx
n=1

Bomnpoc Ne 20. Kakoii Bua umeer dopmyna [lanambepa penieHus: ypaBHEHUS
BBIHYKIEHHBIX KoleOaHuil OeckoHeuHOH cTpyHbl: Uy =UL +Xt, u(x,0) =sin x,

u;(x,0) = xe ™ 9

X+t t X+(t-7)

sin(x—t) +sin(x +t) N 1

2 1
L ubed= e dz+> | |Yd¥dr,
2 ZXIt 2.([”.!1)
Sln X—1 +S|n X+t 1 t x+(t-7)
2 )= SRR [y
0 x—(t-7)
Sin(X—t)+Sin(X+t) X+t , t X+(t-7)
3. ulxt)= > +[ze?dze | [yd)dr
x—t 0 x—(t-7)

Bonpoc Ne 21. Ilpu pemenun metonoM Pypbe ypaBHEHHUS BBIHYKICHHBIX
KoJIeO0aHMii CTPYHBI, 3aKPETICHHOM C 000MX KOHIIOB, HEOOX0IUMO

1. Mckatp pelieHne Kak CyMMy CBOOOJIHOTO K0JIeOATEIbHOTO JIBUKEHUS U
YUCTO BBIHYKIEHHOTO KOJIE€0ATEIBHOIO JIBHXKECHUSI.

2. HenocpenctBeHHO TpUMEHATh MeTod Dypbe 7151 HaX0KACHUS PEIICHUS
VCXOJHOI'O0 YPaBHEHMUS.

3. Uckatp pemieHne TOJIBKO COOTBETCTBYIOIIETO OAHOPOIHOTO YPaBHEHUS
(ypaBHEHUs CBOOOHBIX KOJIEOAHHI OTpaHUYEHHON CTPYHBI).

Bomnpoc Ne 22. B ciiyyae koneOaHuid CTpyHbI IO/ JEHCTBUEM FapMOHUYECKH
KOJIEOIOIIEHCS BBIHYKIAIOIIEH CUIIBI SIBJIEHHE PE30HAHCA BO3HUKAET, €CIIN

1. HactoTa BEIHYRJAONIEN CHIIBI HE COBITAIAET HU C OJTHOM U3 YACTOT
COOCTBEHHBIX KOJIEOAHUW CTPYHBI.



2. YactoTa BBIHYKJAIOIIEH CUIIbI TPUOJIMKACTCS K OJTHOM U3 4acTOT
COOCTBEHHBIX KOJIEOAHUW CTPYHBI.

3. YacToTa BBIHYXIAIOIIEH CHIIBI paBHA OJTHOM M3 9aCTOT COOCTBEHHBIX
KOJI€OaHUI CTPYHBI.

Bonpoc Ne 23. Ilpu Kakux COOTHOIICHHSX Mexny mapamerpamu @,D,C

2 2
GyHKIHS u(x, y) =ax” +bxy+cy” asnsercs rapMOHUYECKOI?

1.a=b.
2. a=—C.
3. a+b+c=0,b=#0,

Bonpoc Ne 24. KpaeBas 3amaua Heiimana mist ypaBaenus Jlammaca Au =0,
rae dynxims U(M) sanama B o6mactu, orpanmueHHoi noBepxHocThio (S), mmeer

L (2‘;+uj /<S)=¢(M).

2. U/(S)=p(M).

ou B
3. 5, /(S)=0(M).

Bomnpoc Ne 25. VpaBHenue Jlamnmaca Ha TJIOCKOCTH B TOJISIPHOM CUCTEME
KOOpAWHAT IPEACTaBUMO B BUJE:

BUA:

o’u 1 ou 1 &%
82+_a + 28 2:
p° popdp p° Op
o°u laou 1 d4
LY R T
op° pop p°Op

0.

0.

o°u o4
—+ =
op>  0¢°

0.

Bonpoc Ne 26. ®yHkmuro U(,O, (0) , TADMOHHYECKYIO BHE KpyTa paauyca a ¢
3aJ[aHHBIM YCJIOBHEM Ha €ro TPaHuUIle, CIEAYET UCKATh 10 hopMyIie:

1. U(p,p) = Awi(%j (A, cosng+ B, sinng)



2. U(p,p) = Ao+i[§jn(Ancosn¢+Bn sinng) .

n
( a .

3. U(p,p) = Z(—] (A, cosng+B, sinng)
n=1 ,0

Bonpoc Ne 27. Kakoe rpaHn4YHOE yCIOBHE B KpAaeBOW 3ajaye JUisl yPaBHECHHMS

TEIUIONPOBOJHOCTH B OJHOPOJHOM CTEPKHE COOTBETCTBYET JIYYEHCHYCKAHUIO B
OKPYKAaIOUIYI0 Cpeay 3aJJaHHON TeMIIepaTypbl?

1. u(0,t) =0,
2. u(0,t) =(t) =0
3.u,(0,t) + h(u(0,t) —u,) =0,

Bonpoc Ne 28. Kakoe ¢u3zuyeckoe SIBIEHUE HENb3S OMHUCATh C MOMOIIbIO
YPaBHEHUSI TEIJIOMPOBOIHOCTH?

1. ®unpTpanuio )XUAKOCTH U Ta3a B TOPUCTOMU CpeEJIe.
2. CtaiimoHapHOE TETUIOBOE COCTOSIHUE 00BEKTA.

3. Auddy3uto B3BEUIEHHBIX YaCTHI] B IBHXKYLLIEHCS CpeJie.

Bonpoc Ne 29. Pemienuwe ypaBHEHHUS TEIUIONPOBOJHOCTH B OJHOPOJIHOM
cTepkHe 3anaercs unrerpaiom Ilyaccona, eciu

1. CTepkeHb OTrpaHUYEH C OJJHOIO KOHIIA.
2. CtepxeHb OIrpaHUYEH C 00OUX KOHIIOB.

3. CrepxeHb HEOTPAHUYCH.

2
Bonpoc Ne 30. OGrmee perieHne ypaBHEHHs TemwonpoBoxsocty Uy =aUy, B

OJTHOPOJIHOM CTEpKHE JUTMHOW |, Ha KOHIIAX KOTOPOTO TOJICPKHBACTCS HYJICBas
TeMIepaTrypa, UMeeT BUJL:

_a272n2

Luxt)=> Ae " sin?x.
n=1

o u(x,t)=> Ae " sinanx
n=1



o UEawN

—a272n2

3 u(x,t)=>_ Ae " sinnx
n=1

OTBETHI K TECTAM

No Bonipoca | OtBethl | Ne Bonpoca |  OTBeThI
1 1 16 3
2 3 17 2
3 2 18 1
4 2 19 1
5 3 20 3
6 2 21 1
7 3 22 2
8 1 23 2
9 2 24 3

10 3 25 2
11 2 26 1
12 1 27 3
13 2 28 2
14 3 29 3
15 1 30 1

IIpumepHas TeMaTHKa pacuyeTHO-TpadpuuecKuX (KOHTPOJIbHBIX) padoT:
1. Pemenue ypaBHEHHI THIIEPOOTMYIECKOTO THIIA.
2. PeuieHne ypaBHEHUH ILTMIITUYECKOTO TUIIA.
3. Pemienue ypaBHeHU napaboIndecKoro TUma.

6.1.2. [IpoMe:KyTOYHOM aTTeCTAIIUM
[IpumepHbIii MepeyeHb BONPOCOB, BLIHOCMMbIX HA 3a4eT

Teopernueckne BONpPoCHI

Marematuueckue Mozenu (usnueckux mpoueccoB. OCHOBHbIE YypaBHEHHUS
MaTeMaTHIECKOU (PU3HKHU.

Knaccuduxkarus ypaBHeHUH B YaCTHBIX MPOU3BOJIHBIX MTEPBOTO MOPSIKA.
[Tonepeunsie Masnbie KoJaeOaHUs CTPYHBI.

3amava 0 pacpoOCTpPaHEHUH TeTlIa.

3amavya o IBMKEHUH HEeC:)KUMaeMou kuakocTH. [Iporecc o0Texkanus.
Knaccudukanus muddepeHnnanbHbIX ypaBHEHUN 2-TO TMOPSAKAa B YaCTHBIX
MPOU3BOIHBIX.
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11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21,
22,
23.
24,
25.
26.
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28.
29.

30.
31.
32.
33.
34,
35.
36.
37,
38.
39.
40.
41.
42.
43,
44,
45.
46.
47.

Huddepennmanbuble  ypaBHEHUS DJIUTUNTHYECKOTO THMA W (U3HYECKUE

MIPOLIECCHI, MPUBOSIINE K HUM.

Huddepennmanbabie  ypaBHEHUS TUNEPOOIMYECKOTO TUIMA W (DU3UIECKUE

IMpOUCCChI, IPUBOAAIINEC K HUM.

Huddepenunanbiple  ypaBHEHUsT Mapa0OJIMYECKOro TUNa M (U3HUYECKUE

IMPpOUECCChI, IPUBOAAIINEC K HUM.

Kanonnueckui BHU/ ypaBHeHI/Iﬁ C ABYMs HE3aBUCHUMBIMU IICPECMCHHBIMU.

MeTton XxapakTEpUCTHK.

ITocTaHOBKA KpaeBbIX 3a7a4 MAaTEMaTUUECKON (PU3UKH.
['pannyuHble U HaYaIbHbBIC YCIOBUS. BUIbI TpaHUYHBIX YCIOBUH.
Kinaccudukanus kpaeBbix 3a1a4. 3agada Komm.

KpaeBsbie 3a1aum [u1s1 ypaBHEHUN SJUTMNTHYECKOro TUNA. 3anada [upuxie.
KpaeBsbie 3a1aum /U151 ypaBHEHUN 3JUTMNTHYECKOrO TUNA. 3aiada HeiimaHa.

CwmemnianHas 3a/1a4a i ypaBHEHUN TUIEPOOIMUECKOTO THTIA
CwMmenranHas 3a/1a4a Ui ypaBHEHUN apaboIM4ecKoro TUa.
Meron pasneneHus nepeMeHHBIX.

®opmyna ['puna.

["apMonunyeckue QyHKIMH.

CBoiicTBa rapMOHUYECKHUX (DYHKITUM.

dyHaMeHTanpHble petieHus u Gynkuuu ['puna.

Meron dbyukiuit ['puna.

[TocTpoenue ¢pynkumii ['prHa Ha MIIOCKOCTH U B IPOCTPAHCTBE.
[TocTpoenue ¢pyukumii ['pruHa B mpoCTpaHCTBE.

Pemenue 3amaun Jlupuxiie 1uist HEKOTOPBIX 00JIacTel.

Meton @ypbe-npeodpa3oBaHmii.

Pasznenenme  nmepemenHslx B Merone  Dypee A
TEIUIONTPOBOJIHOCTH.

Pemenne 0OCHOBHBIX KPaeBbIX 3a71a4 METOOM Dyphbe.

Merton pacnpocTpaHeHHs BOJIH.

BonnoBoe ypaBuenue. ®opmya Jlamambepa.

BomnnoBoe ypaBaenue. Merop Ilyaccona.

CBoOoanbie Konebanus. MeToj cyneprno3uluu.

CBoOoHbIE KOJI€OaHUS CTPYHBI.

O6mas cxema Metozia Dypoe.

Breinyxnennsie konebanus. @opmyna I[lyaccona.

VYpasuenue konebanuii B mpocTpancTBe. 3agavya Komm.

YPaBHEHUS

I/IHTCI’paHBHOG MNpCACTaBJICHUC PCUICHWA B HCOTPAHUYCHHOM IIPOCTPAaHCTBC.

Ocobennoctu pemienus 3aaaun Koy Ha TI0CKOCTH.
Konebanust orpaHideHHBIX 00HEMOB.
Ocobennoctu 3anaun [lItypma-JlnyBumis.

ITocTtaHoBka u PCIICHUC OCHOBHLIX 3aAa4 I YPaBHCHHA TCILNIOIIPOBOAHOCTH.

IlepBas kpaeBas 3aa4a 11 yPaBHEHUS TEILUIOIPOBOJHOCTH.
[IpuHIMIIBI MAKCHMYyMa 1 MUHUMYyMa.

@yHaameHTanpHOE penieHue 3aaaun Komm.

HNHTerpanpHOE NpeACTaBIECHNE perieHns 3aaaun Kommn.



48.
49,
50.
51.
52.

53.
54,

55.

56.

Meton ®ypse and HEOTHOPOAHBIX AU GepeHIInaIbHbIX  YpPaBHEHUHN
napaboIMIecKoro THIA.

Heonnoponubie muddepeHnuansubie ypaBHEHHS MapabOIMYEeCcKOro THIIA.
OyHKIMHA HCTOYHUKA.

Heonnoponueie nuddepeHunanbible ypaBHEHHUs NapabOIMYEeCKOro THIA.
OO6muit cmyyait.

Wnest MmeTona «IpUCTPEIKA» AJis PEIICHHS KpaeBbIX 3a/1ay.

AJITOpUTM METOAA MPUCTPEIIKH.

CyTb MeTOa «IIpUCTpeTKn» s perienus 3agaun [ltypma-JlnysBumis.
Onucanue ¢GuU3NYECKOM MOJENM B3aUMOJECUCTBUS BCTPEUHBIX CBETOBBIX
MyYKOB C PUCYHKOM. AHanu3 rpaduka pemeHus mo MaTeMaTHYeCKON MOJIeTu
¢bu3nYecKoro mporecca B3aMMOJICUCTBHS BCTPEUYHBIX CBETOBBIX ITyYKOB
(kpaTkas Qusnyeckas UHTepHpeTanus rpapuka QYHKIUA 10 TOYKE
MepeceyeHus ¢ ocbio Y).

MartemaTudyeckoe yCIOBUE 3aJaHHUs pealbHbIX MapaMeTpoOB  MOJEIU
B3aUMOJICHCTBUSI BCTPEUHBIX CBETOBBIX MYUYKOB JJIsI BO3AYIIHOW CpEIbI.
[TocneacTBus CyleCTBEHHOTO yBeIuueHus Koddpuimenta ociaadbieHusl.
[IpumMeHeHne «GKeCTKUX) CUCTEM.

6.2. HIIkajga oueHMBAHUS NPOMEKYTOYHOH aTTecTallMd W KPUTEPHH

BBICTABJICHHUA OLICHOK

IIpomexyTOUYHAS ATTECTAILMSA: 3a4eT

®dopma [Tokazarenu Kpurepun ouennBanus Ouenka
KOHTPOJIA OLCHUBAHUA
3a4eT MPABWJIBHOCTD U | BBICTABJISETCS, €CIU  OOy4YaroluMCs 3a4TEHO
IIOJIHOTA OTBE€TA | AaH HpaBHHLHLIfI OTBET Ha

MOCTaBJIEHHBIH  BOMPOC, MOKa3aHBI
COBOKYMHOCTb 0a30BBIX 3HAaHUW TIO

JUCLUIUINHE u BJIaJICHUE
HEO0OXOIUMBIMU YMEHUSMU u
HaBBIKAMU npu BBINOJIHEHUH
MIPaKTUYECKUX 3a1aHUI (npu

HaJU4HMH); MOTYT OBITH JOMYIIEHBI
HEJOYETHl TMPU OTBETE HA BOIPOCHI,
WCTIPaBJICHHBIC CAMOCTOSITEIIBHO.

BBICTABIISICTCA, €CIM  OOy4YaroIIHiics HE 3a4TCHO
HENOCHea0BaTeIeH © COMBYHMB B
U3JIOKCHUM MaTepHaiia, He o0janaeT
ONPENCIICHHON CHCTEMON 3HAHUK IO
JUCHUIUIMHE, HE B IOJHOH Mepe
BJIagccT H€O6XOI[I/IMI>IMI/I yMeHI/ISIMI/I n

HaBbIKAMU pu BBIITOJIHCHUH
MIPaKTUYECKHUX 3a1aHUI (npu
HAJINYMN), JIOTIOJIHUTEIIbHBIE u

YTOUYHAIOHNIME BOIIPOCHI HE IMMPUBOAAT K
KOPPCKIOHHN OTBECTA HA BOIIPOC.

7. PecypcHoe o0ecnieueHne JUCHMILIAHBI




7.1. JInnieH3UOHHOE M CBOOOIHO pacnpocTpaHsieMoe NPOrpaMMHoOe
odecmeueHue

[lepedeHp JTUIIEH3MOHHOTO W CBOOOJTHO PACIPOCTPAHSIEMOIO MPOTPAMMHOTO
oOecIieueHusI.

1. Astra Linux Common Edition, OmnepanuonHas cuctemMa OOIIEro
Ha3HA4YeHUs, HOMEp B EIMHOM peecTpe pOCCHHCKHX MporpamMM IS AJIEKTPOHHBIX
BBIYMCITUTEIBHBIX MAIIMH U 0a3 TaHHBIX — 4433, MUIIeH3Us Ha TIPABO MOJIb30BaHUs Ne
217800111-ore-2.12-client-6196.

2. P7-O¢uc. Ilpodeccuonanphseiii. I[lakeT o¢uCHBIX MOporpaMMm OOIIETO
Ha3Ha4YeHHUs, HOMep B EIWHOM peecTpe pOCCHMCKHUX IMPOTrpaMM IS SJESKTPOHHBIX
BBIYHUCIIUTEIHHBIX MAITUH U 0a3 MTaHHBIX — 5256, CBOOOIHBIN TOCTYTI.

7.2. IIpodeccnonaibHbIe 0a3bl JaHHBIX U HH(POPMAIHOHHBIE CIIPABOYHbIE
CHCTEMBI

1. CepBep opraHoB rocyjapcTBeHHOW Biactu Poccuiickoit denepanuu
http://poccus.pd/ , cBoO6OHBIN AOCTYI;

2. [Topran oTKpBITEIX HaHHBIX Poccuiickoit @eneparun https://data.gov.ru/
, CBOOOTHBIN TOCTYII;

3. ®denepanpHblil moptan «Poccuiickoe odpazoBanue» http://www.edu.ru ,
CBOOO/THBIN JIOCTYII,

4, Cucrema oQuIMANTBPHOTO  OMYyOJMKOBaHUS MPABOBBIX AaKTOB B
aniekTpoHHOM Buje http://publication.pravo.gov.ru , cBoOOIHBIN JOCTYII,

5. @enepanbHpii - noptann  «COBEPIIEHCTBOBAHWE  TOCYAAPCTBEHHOTO
yrpaBieHUsS» hitps://ar.gov.ru , cBoOOAHBIN JOCTYII,

6.  DmexrponHas  OubOnmoreka  yHuBepcutera  http://elib.igps.ru

ABTOPU30BAHHBIN JTOCTYII;

7. OnekTpoHHO-O0nbnmoreunas  cuctema  «9bC ~ IPR BOOKS»
http://www.iprbookshop.ru , aBTopu3oBaHHbIi JOCTYII.

8. DnekTpoHo-oubanoreunas cuctema "Jlamp" https://e.lanbook.com
ABTOPU30BAHHBIN JOCTYIL.

7.3. JIuteparypa

OcHoBHas:

1. Pycak, Banentun HukonaeBuu. Marematuueckass ¢usuka [Tekct]: ydeOHOE
nocobwue: [rpud Mun. o6p.] / B. H. Pycak, 2006. — 248 c.

2. ITamyesa, . M. YpaBueHnust maremaTudeckoi Gpusuku : yueObHoe nmocoodue / 1. M.
[TamyeBa, H. b. VYckoBa, A. H. IllenkoBoii. — Boponex : BopoHexckuii
rocyJapcTBeHHbI TexHuueckuit yuusepcurer, 9bC ACB, 2020. — 117 c. — ISBN
978-5-7731-0873-3. — TekcT : 2NEKTPOHHBIN // DIEKTPOHHO-OUOINOTEUHASI CHUCTEMA
IPR BOOKS : [caiiT]. — URL.: https://www.iprbookshop.ru/108189.html



http://россия.рф/
https://data.gov.ru/
http://www.edu.ru/
http://publication.pravo.gov.ru/
https://ar.gov.ru/
http://elib.igps.ru/
http://www.iprbookshop.ru/
https://e.lanbook.com/
https://www.iprbookshop.ru/108189.html

3. Bricmas maTeMaTHWKa: TPAKTUKYM 110 BBIMOJHEHHIO PacueTHO-rpaduuecKux
pabor: yuebHoe mocobue: [rpup MUC] Tpobmmenn E.H. [u ap.]
NznarensctBO: Cankr-IletepOyprekuit yausepcuter ['TIC MUC Poccumn, CaHkT-
[TerepOypr, 2022. — 448 c. Pexxum gocryna:
http://elib.igps.ru/?18&type=card&cid=ALSFR-d71539ed-bcfc-415a-b02d-
97cf51ae0769&remote=false

JlonosiHUTEILHASA

1. AmnameeBa, Enena AunekcanapoBHa. YpaBHEHUSI MaTEMaTHYECKOH (UBUKHU
[DnexTpoHHBIN pecypc] : YuebHoe nocobue / AnameeBa E. A., 2016. — 162 c. Pexum
nocryma: http://www.iprbookshop.ru/71896.html

2. IlaBmenko, Aumnekceit  HuxomaeBwdu. YpaBHEHHS MaTeMaTHYECKOW (U3UKU
[DnekTpoHHBIN pecypc]: yueOHoe mocodue / [1aBnenko A. H., 2013. — 100 c. Pexum
nocryma: http://www.iprbookshop.ru/30134.html

3. Kamununa, Enena  CepreeBna. Ilpaktukym 10  OOBIKHOBEHHBIM
muddepennnansubiM ypaBHeHUsM [Teker] : yuebnoe nocodbue / E. C. Kanununa, A.
B. CaitpynunoBa ; pen. O. H. Umwxkukos, 2017. - 248 c. Pexum nocryma:
http://elib.igps.ru/?112&type=card&cid=ALSFR-d4chd95a-5cfc-41a4-9abc-
88095eed5606&remote=false

7.4. MaTepnanbHO-TeXHHYECKOe o0ecrieyeHue

Jlnst mpoBeneHWsT W OOECIEUEHUs] 3aHSATUM HCMOJB3YIOTCS ITOMEIICHMUS,
KOTOPBIC TMPEJCTABIAIOT COOOH y4eOHBbIE ayJIUTOPUU Il TMPOBEICHUS YUEOHBIX
3aHATHH, IPEAYCMOTPEHHBIX  MPOTPAaMMOM  CIICIHAIINTETA, OCHAIIICHHBIC
000py/I0OBaHUEM W TEXHUYECKUMHU CpPEACTBAMH OOyYCHHS: aBTOMATHU3MPOBAHHOE
pabodee MecTO IperojaBaTelis, MapKepHas J0CKa, MYJbTHMEIUNHBIA ITPOCKTOD,
MIOCAI0YHBIC MECTa 00YyJarOITUXCsl.

Jlis  mpoBeneHust 1abOpaTOpHBIX  padOT  HCTIOJB3YeTCS  J1abopaTtopus
BBIUMCIUTENHLHON TEXHUKH.

[ToMemienust mjisi  caMOCTOSITENBHOM pabOThl  OOyYarOMMXCSl  OCHAIIECHBI
KOMITBFOTEPHOM TEXHUKOW C BO3MOYKHOCTBIO TOJKIOYEHHUS K cetu «MHTepHEeT» U
obecriedyeHUEM JOCTyMa K 3JEKTPOHHON WH(OPMAIIMOHHO-00pa30BaTEIbHOM cpejie
YHUBEPCHUTETA.

ABTOP: KaHJUJAT MEIaTOTHYECKUX HaYK, noteHT Tpodumer E.H.
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