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1. Heap u 33724 JUCHUILJINHbBI
IHeab ocBOeHUS AUCHUIJINHDI:

OBJIaZICHHE METOJaMH MaTEMaTHUECKOTO IMO3HAHUS U METOJ0JIOTHEH pabOTHI C
MaTeMaTUYeCKUMH OOBEKTaMH B KOHTEKCT€ UX MPUMEHEHMS i1 pelIeHUs
1po(heCCUOHATILHO-OPUEHTUPOBAHHBIX 3a7ja4 B 00J1aCTH [10>KapHONU O€30IaCHOCTH.

IlepeyeHb KOMIIETEHIUIT, (POPMHUPYEMBIX B IIpoLecce M3YyYeHUs IMCUMIINHBI
Komnerenuun Conep:kaHue

OIIK-3 CrniocobeH pemnaTh IPUKJIAAHBIC 33/1a4U B 00J1aCTH 00€CTICUeHUS
MoKapHOM 0€30MaCHOCTH, OXPaHbl OKPY KaIOIIEH Cpebl U
AKOJIOTUYECKON 0€30MaCHOCTH MCIIOb3Ys TEOPHIO U METOIbI
(hyHIaMEHTAIBHBIX HAYK

3agaum TUCUMILJIMHBI:

- (opMUpOBaHHE TIPEACTABICHUNA OO0 OCHOBHBIX IIOHATHUSIX YpaBHEHUU
MaTeMaTH4YeCKON (PU3MKHM HAa OCHOBE TOJIOKEHHUH, 3aKOHOB 1 METOJ/IOB €CTECTBEHHBIX
HAyK W MAaTeMAaTHKd W BO3MOXKHOCTSX WX KCIOJB30BaHHMS B 00JIACTH IOXApPHOU
0e30IacCHOCTH;

- ¢opMHupoBaHWE  yMCHUH  OCHOBHBIX  TPHHIIMIIOB  ITOCTPOCHHSI
MaTEeMaTHYECKUX W  KOMIIBIOTEPHBIX  MOJeleH  3agad  MnpodeCcCHOHAIBHON
NEATeIbHOCTH JIJI1 TIPOTHO3MPOBAaHUS Oyaylled CUTyalluM W TPeI0CTaBICHUIO
OCHOBHBIX PEKOMEHIAIUK 110 BEJICHUIO JISITCIIBHOCTH B 00JIaCTH MPEIyIPEKIACHUS U
mukBuganuu YC nmpupoaHOro ¥ TEXHOTEHHOI'0 XapaKTepa.

2. IlepeyeHb IVIaHUPYEMBIX Pe3yJabTATOB 00y4YeHUs] AUCHUIIMHBI,
COOTHECEHHBIX C IVIAHMPYEMBbIMHU pe3yJibTATAMU 0CBOCHHS 00pa30BaTeJIbHO

NMPOrpaMMbl
NHauKaTopsl JOCTHKEHHSI KOMIIETEHITUN [Tnanupyempie pe3yIbTaThl 00yYSHHS 10
JUCITUTLTHE
3HaHUE OCHOB BBICIIIEH MaTeMaTUKH, PU3UKH, | 3HAET
XUMHH, HIEKTPOTEXHUKHU, BEIYUCITUTEIHHON OCHOBHBIC ITOHSATHS OCHOB BBICIIICH
TEXHUKH U IPOTPaMMHUPOBAHUS MaTeMaTHuKH, PU3HKH, XUMHH,
OIIK-3.1. AJIEKTPOTEXHUKH, BBIYUCIUTENBHON TEXHUKU U

IPOTPaMMHUPOBAHUS JUIsl PELLICHUs] ypaBHEHUN
MaTeMaTH4eCKOW (PU3MKH.

YMmeer

KJIaCCU(PUIMPOBaTh THUIl ypPaBHEHUS U THII
KpaeBbIX YCJIOBUH Ul PELICHUS MPHUKIATHBIX
3aad B o0OyacTh oOecredeHus: TMOKapHOM
0e301acHOCTH, OXPaHbl OKPY’KaIOIIeH cpeibl 1
HKOJIOTMYECKOM 0€301aCHOCTH.

YMeHue pemats cTaHAapTHBIE 3HaeT

npoQecCHOHAIbHBIC 3a/1a4X C IPUMEHEHUEM | IIOCTAHOBKH  OCHOBHBIX  KpaeBBIX  3ajad,
€CTeCTBEHHOHAYYHBIX U (PYHIaMEHTAIbHBIX OCHOBHBIE ~ METOJAbl HMX  peLIeHHus Ui
HayK, OOIIEeNH)KCHEPHBIX 3HAHUI, METOJIOB pa3paboTku 6a30BOM KOMIBIOTEPHON MOJeNn




MaTE€MaTUYeCKOr0 aHAJIN3a U MOJEIUPOBAHUS
OIIK-3.2.

Ymeer

PemraTs CTaHOApTHBIC 3aJa4n MaTeMaTH4YeCKOM
(1)1/131/IKI/I n AHAJIN3UPOBATH IMMOJIYYCHHBIC
pE€mCHUA, YUYUTBIBasA OLCHKH IOOCTOMHCTB U
HCOOCTAaTKOB.

3. MecTOo IMCHMILUIMHBI B CTPYKTYPe OCHOBHOM NPodeccHoHaAIbLHOM
00pa3oBaTebHOI NMPOrPpaMMBbI

JlucuumimHaa OTHOCUTCS K (haKyJbTaTHBHOMW YacTH OCHOBHOM mMpodeccuoHanbHOM
o0pa3oBaTeIbLHON MPOrpaMMBbl CIIeIUAIUTETa 10 HanpaBieHuto moarorosku 20.05.01
[ToxxapHas 6e3omacHOCTh, cneruanu3aius «lloxkapHas 6€30MacCHOCTh TOCYIAPCTBAY.

4. CTpyKTYpa U cCoAepKaHUe TUCUMILIMHBI

OO6miast Tpy10€MKOCTh AUCIUIIMHBI COCTaBIIsET 2 3aU€THBIC SIMHUIIBI 72 Yaca.

4.1. PacnpenesieHue TPy10eMKOCTH Y4eOHOM JUCHMILVIMHBI 110 BUAAM padoT
no cemecrpam u popmam 00y4eHust

NJIS1 OYHOM (pOPMBI 00yYeHU s

TpynoeMKOCTh
o 1o
Bup yaeGroit pabors! 3.€. yac. cemMecTpam

7
OO0mast TpyJA0EeMKOCTh JTUCIHIUIUHBI 0 y4eOHOMY ) 7 7
IUIaHy
KoHnTakTHas paboTta, B TOM 4HCIe: 36 36
AyAUTOpPHBbIE 3aHATHS 36 36
Jlexumm (JI) 8 8
[Ipaktrueckue 3ausarus (113) 16 16
JlaGopaTtopusie pabots (JIP) 12 12
Camocrositenbnas padora (CPC) 36 36
B TOM YHCIIE:
KOHCYJIbTAIMH TIEPEe] SK3aMEHOM
KypcoBasi paboTa (IIpoeKT)
3auer + +
IK3aMeH

JJIs1 32049HOI GopMbI 00yUeHMsI
TpynoeMKocThb
Bun yuebnol paboThl se. e, o szcaM

O6mass TPyJOEMKOCTh AMCHUUIUIMHBI IO ) 7 7
y4eOHOMY IUIaHy
KoHrakTHas paboTa, B TOM 4HuCIe: 12 12
AyAUTOpHBbIE 3aHATHS 12 12




TpynoemMkocTb

Bun yuebnol paboThl se. e, o KzfpcaM
Jlextmm (JI) 2 2
[TpakTnueckue 3austus (I13) 10 10
Jlaboparopusie paboTsl (JIP)
CamocrositesibHasi padora (CPC) 60 60
B TOM YHCIIE:
KOHCYJIbTAIIMH TIepe] SK3aMEHOM
3aver + +

4.2. ConepxaHue TUCUMILIHHBI, CTPYKTYPUPOBAHHOE 110 TeMaM (pa3aeiam)
C YKa3aHNeM OTBEJCHHOI0 HA HUX KOJIMYEeCTBA aKAJeMUYeCKUX YaCcOB U BU/I0B
y4eOHBIX 3aHATHI
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Pazneu 1.

YpaBHeHMsI MaTeMaTHYeCKOM
(u3uKu ¥ MeTobI UX pelleHUus
1 Tema 1. 12 2 2 2 6
OCHOBHBbIE TUIIBI YPAaBHEHUHN
MaTeMaTHU4eCcKOil (PU3NKU U
KJIACCUUYECKHUE METO]Ibl UX PELICHHUS
Pazpgea 2.

I'unep6onyeckne ypaBHeHHs

2 Tewma 2. 12 2 4 2 4
VYpaBHeHust cBOOOAHBIX KOJI€OaHUI
CTPYHBI

3 Tewma 3. 10 2 2 6
YpaBHEHHSI BBIHYKJICHHBIX
KoJ1e0aHuM CTpYHBI

Pa3nea 3.

DJUINNTHYECKUE YPABHEHHUSI
4 Tewma 4. 18 2 4 2 10
Ypasuenus [lyaccona u Jlamiaca
Pa3neu 4.




1 2 3 4 5 6 7 8 |9
Ilapa6osinyecKkue ypaBHeHUs
5 Tema 5. 20 2 4 4 10
YpaBaenue Oypne
3auer + +
Hroro 3a 8 cemectp 72 8 16 | 12 + | 36
3a04Has popma 00y4eHUs
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4 kypc
Pazneu 1.
YpaBHeHMsI MaTeMAaTHYeCKOM
(u3uKu ¥ MeTobI UX pPellleHUus
1 Tema 1. 12 2 10
OCHOBHBbIE TUIIBI YPAaBHEHUHN
MaTeMaTHU4eCcKOil (PU3NKU U
KJIACCUYECKHUE METOJIbI UX PEIICHUS
Pazpgea 2.
I'unep6oanyeckue ypaBHeHHs
2 Tewma 2. 12 2 10
VYpaBHeHus cBOOOAHBIX KOJI€OaHUI
CTPYHBI
3 Tewma 3. 12 2 10
VYpaBHEHUS BBIHYKJACHHBIX
KoJ1e0aHuM CTpYHBI
Pa3nea 3.
DJUINNTHYECKHE YPABHEHHUSI
4 Tewma 4. 24 4 20
Ypasuenus Ilyaccona u Jlaniaca
Pazneua 4.
Ilapa6osinyeckue ypaBHeHUs
5 Tema 5. 12 2 10
YpaBuenue Oypoe
3auer + +
Hroro 3a 5 xkypc 72 2 10 + | 60

4.3. TemaTu4yecKHMil IJIAH J1JIA 00Yy4AIOIMXCS:




04HO# (pOopMBI 00yUeHUA
Paznen 1. YpaBHeHHs MAaTeMAaTH4eCKON (PM3UKH U METOAbI UX PellIeHUs

Tema 1. OcHOBHBIEC THIIBI YPABHEHUH MATEeMaTHYEeCKON (PU3MKHU H
KJIacCMYeCKHe MeTO/Ibl MX pellleHu st

Jekyua. Onucanue 3aay, TpUBOAAIIMX K AU PEepeHIIMAIbHBIM YPaBHEHUSIM
IIEPBOrO TOPSAKAa C YAaCTHBIMHM IMPOU3BOAHBIMHU. OmnucaHue 3aj1ay, NPUBOASIINX K
muddepeHnanbHbBIM YPaBHEHUSM BTOPOTO MOPSIKA C YACTHBIMH MPOU3BOTHBIMH.

Ilpakmuueckoe 3anamue. VicciienoBaHue MOJICNIM B3aUMOJICHCTBUSI TOUCUHBIX
CBETOBBIX ITy4KOB.

Jlabopamopnasa padoma. Pemienne 3anauu lltypma-JInysusms.

Camocmoamenvnasn paooma. OcHOBHbIE MPUHIIUTIBI aHaIn3a
MaTEMaTUYECKUX MOJIENIEH PEAIbHBIX CHCTEM.

Pexomenoyeman numepamypa:

ocHOBHa# [ 1, 2];

nononHuTtenbHag [ 1, 2, 3].

Paszpnen 2. 'unepOosinyeckue ypaBHEeHHU s

Tema 2. YpaBHeHusi CBOOOJIHBIX KOJIEOAHNH CTPYHbI

Jlekuyusa. 1loctanoBKa KpaeBbIX 3a]a4 JJi1 YpaBHEHUS CBOOOJHBIX KOJEOAHMIA
oeckoneunoi ctpynbl. ®opmyna Jlanmambepa 1isi pelieHus ypaBHEHHUS CBOOOIHBIX
KojeOaHnii OECKOHEYHOW CTPyHBI. METOAbl peIlIeHUs YPaBHEHUS CBOOOHBIX
KOJIeOaHMI OTPaHUYEHHON CTPYHBI.

Ilpakmuueckoe 3anamue. PeuieHne ypaBHEeHUI TUNEPOOIMYECKOTrO TUIIA.

Jlabopamopnaa paboma. ViccnenoBanue ypaBHEHHUS CBOOOIHBIX KoJieOaHUI
CTPYHBL.

Camocmoamenvnasa paboma. AHAIU3 YpaBHEHUs CBOOOJHBIX KojaeOaHUU
CTpyHBI. BpinonHenue pacuetHo-Tpaduueckoi (KOHTpOJbHOM) paboThl «Pemenue
ypaBHEHUH TUNEPOOTUYECKOTO TUIIA.

Pexomendyeman numepamypa:

ocHoBHas [1, 2];

JonoIHuTeNbHAA [ 1, 2].

Tema 3. YpaBHeHNs BIHYK/I€HHbIX KOJIEOAHUH CTPYHbI
Ilpaxkmuueckoe 3anamue. PerlieHne ypaBHEHUN B YaCTHBIX ITPOU3BOJHBIX.
Jlabopamopnaa padoma. ViccienoBaHue  ypaBHEHHMS  BBIHY)KICHHBIX

KOJIEOAHHI CTPYHBI.

Camocmoamenvnasa padoma. AHanU3 U PEUICHUE BOJHOBBIX YPaBHEHUHU.
BrlinosniHeHne KOHTPOJIBHOH (pacueTHO-Tpaduyeckoit) padoTel «Pemenue ypaBHeHU!
rUnepOoIMYECKOrO TUTIAY.

Pexomendyeman numepamypa:

ocHoBHas [1, 2];



JonoaHuTeNnbHaA [ 1, 2].
Pa3znen 3. DaummnTuyeckne ypaBHeHU s

Tema 4. Ypauenus Ilyaccona u Jlanuiaca

Jlekyua. TlocranoBka 3anaud Jupuxne n Heitmana mis ypaBHeHus Jlammaca.
Q®opmyna I'puHa U €€ UCHOIB30BAHUE I HAXOXKJICHUS pPELICHUS YPaBHEHMUS
Jlamnaca. Pemenue 3agauun Jupuxie.

Ilpakmuueckoe 3anamue. PenieHue KpaeBbIX 3a7a4.

Jlabopamopnasa paboma. VicciienoBanve ypaBHEHUN SJUIMITUYECKOTO THUIIA.

Camocmosamenvnaa padooma. Aunanu3  (PyHIAMEHTAIBHOTO  PEIICHUS
ypaBHeHusi Jlarumaca. VMcnons3oBanue ¢yHkuuu ['puHa myis penieHus: ypaBHEHUS
Jlarutaca. BeimonmHeHue KOHTpOJIbHOM (pacueTHo-Tpaduyeckoit) pabotel «Pemienue
YPABHEHUM 3JUTUITUYECKOTO TUIIAY.

Pexkomenoyeman numepamypa:

ocHOBHa# [ 1, 2];

JononHuTenbHa [ 1, 2].

Paspnea 4. Ilapadosmyeckne ypaBHeHUS

Tema 5. YpaBHenune ®@ypbe

Jlexyun. TlocTaHOBKAa KpaeBbIX 3a/lady M METOAbl PELICHUS IJI1 YpPaBHEHUS
TEILIONPOBOJHOCTH B HEOTPAHUUYEHHOM M OTPAaHUYEHHOM CTEPIHKHE.

Ilpakmuueckoe 3anamue. PellieHne ypaBHEHUs TEILIONPOBOJHOCTH METOAOM
dypse.

Jlabopamopnasn paboma. VccnenoBanne ypaBHCHUM MapadOIUISCKOTO TUTIA.

Camocmosamenvnaa padoma. [lpuMeHEeHHE WHTErPAIBbHOTO NpeoOpa3zoBaHuUs
@ypbe I pELICHHs YPABHEHHs TEIUIONPOBOJHOCTH. BBINOIHEHHE KOHTPOJIBHOU
(pacuetHO-Tpaduyeckoii) paboThl «Pelienne ypaBHEHUN MapaboIMueCKOTO TUTIAY.

Pekomenodyeman numepamypa:

ocHOBHa# [ 1, 2];

JonoTHuTeNbHaA [ 1, 2].

3a04HOI1 GopMbI 00yUeHM ST
Pa3znen 1. YpaBHeHust MaTeMaTu4eckoil Gu3MKM U METObI UX pPelIeHUS

Tema 1. OcHOBHbBIE THIIBI YPABHEHUH MaTeMaTHYeCKON QUMK H
KJIACCHYECKHE METOAbI UX pPeLlIeHHUs

Jekyua. Onucanue 3anay, TPUBOAAIINX K AUPPEpeHIIUATbHBIM YPaBHEHUAM
IIEPBOIO IOPSAKAa C YAaCTHBIMM INMPOM3BOAHBIMM. OmnucaHue 3a1ay, NMPUBOIAIINX K
i depeHInanbHbBIM YPaBHEHUSM BTOPOTO MOPSAKA C YACTHBIMH MPOU3BOIHBIMH.

Camocmoamenvnaa paboma. ViccienoBaHue MOJAEIH B3aWMOJCUCTBUS
TOYEYHBIX CBETOBbIX Iy4ykoB. Pemenue 3amaum IItypma-JInyBuiis. OCHOBHbIE
MIPUHLUIBI aHATIM3a MATEMATHYECKUX MOJENEH pEAIbHBIX CUCTEM.



Brimonnenne nabopatopHoit paboTsl «Permenue 3anaun [lTypma-JlnyBuiims.
Pexkomenoyeman numepamypa:

ocHoBHas [ 1, 2];

JonoiaHuTeNnbHa [ 1, 2].

Paszpnes 2. I'unepOosinyeckue ypaBHEeHHU s

Tema 2. YpaBHeHHs1 CBOOOIHBIX KOJICOAHNH CTPYHbI
Ilpakmuueckoe 3anamue. Pemenue ypaBHEHHs CBOOOJHBIX KoOJeOaHUN
CTPYHBI.

Camocmoamenvnaa paboma. 1locTaHOBKA KpaeBbIX 3aJay JUlsl ypaBHEHUS
CBOOOJHBIX Kosebanuii 6eckoHeyHoi cTpyHbl. Dopmyna JlamamOepa s perieHus
ypaBHEHUS CBOOOJHBIX KOJEOAHWN OECKOHEYHOW CTPYyHBI. METOMbl pelIeHUs
ypaBHEHHUsI CBOOOJHBIX KOJEOaHWI OrpaHUYEHHOW CTPYHBI. AHaNIM3 ypaBHEHUS
CBOOOIHBIX KoJeOaHui CTpyHbI. Pernenune ypaBHEHMI THUIEPOOIUYECKOTO THIIA.
BelnosiHeHHEe KOHTPOJBHOH (pacueTHO-rpaduyeckoit) padoTel «Pemenne ypaBHeHUN
rUNepO0IMYECKOTrO TUTIAY.

Beinonnenne nadoparopHoil pabotsl «lccnenoBanue ypaBHEHHs] CBOOOIHBIX
KOJIeOaHUN CTPYHBIY.

Pexomenoyemasn numepamypa:
ocHoBHas [1, 2];
JonoIHuTeNbHAA [ 1, 2].

Tema 3. YpaBHeHNs BIHYK/I€HHbIX KOJI€OAHNH CTPYHbI

Ilpakmuueckoe 3anamue. PernieHue ypaBHEHHS BBIHYKICHHBIX KOJIeOaHHIA
CTPYHBL.

Camocmoamenvnasa padoma. IloctaHOBKAa KpaeBbIX 3a1ay Il YpPaBHEHUSA
BBIHYKJIEHHBIX KoJieOaHui ctpyHbl. @opmyna [Janambepa /Uit pelieHus ypaBHEHUs
BBIHY’KJICHHBIX KOJI€OaHUN CTpyHbl. AHAJIW3 M pEUIEHUE BOJIHOBBIX YPaBHEHUHU.
Pemienue ypaBHEHUMHM B YacTHBIX IIPOU3BOAHBIX. DBbINONIHEHHE KOHTPOJIBHOU
(pacueTHO-Tpaduyeckoif) paboThl «Pelienne ypaBHEHUN TUIIEPOOIUUECKOTO TUTIAY.

Bemonnenne ~— mabopatopHoit ~ pabotbl  «lMccienoBaHue ~— ypaBHEHUS
BBIHY/ICHHBIX KOJI€OaHUN CTPYHBD».

Pexomenoyeman numepamypa:
ocHoBHas [1, 2];
nonoJiHuTeNbHas 1, 2].

Paszpes 3. diummnruyeckue ypaBHeHHUs

Tema 4. YpaBuenus Ilyaccona u Jlaniaca
Ilpakmuueckoe 3anamue. PemieHne ypaBHEHUHN SJUTUNITUYECKOTO THUIIA.



Camocmoamenvnaa paooma. IlocranoBka 3amau Jlupuxine u Heiimana s
ypaBHeHus Jlanmaca. ®opmyna ['puHa u €€ UCNONB30BAaHUE JJII HAXOXKJICHUS
pemienus ypasHeHus Jlannaca. Pemenue 3agaun Jupuxie.

AHanu3 (yHAaMEHTaJIBHOIO peleHus ypaBHeHus Jlarmutaca. Mcnonbe3oBaHue
¢bynkuun ['puna nns peumienusi ypaBHeHus Jlamnaca. Pemienuwe kpaeBbIX 3ajaad.
BrlnosniHeHne KOHTPOJIBHOH (pacueTHO-Tpaduyueckoit) padoTel «Pemenue ypaBHeHUN
AIUIMNTUYECKOTO THUTIAY.

Beinmonnenue — nmabGoparopHoit  pabotel  «MccnemoBaHue — ypaBHEHUM
DIUIAIITUYECKOTO TUIIAY.

Pexomenoyeman numepamypa:
ocHoOBHas [1, 2];
JonoaHuTeNnbHaA [ 1, 2].

Pa3nea 4. [lapabonuveckne ypaBHeHUs

Tema 5. YpaBHenue ®@ypbe

Ilpakmuueckoe 3anamue. PellieHHe ypaBHEHHMH MapaOOIMYECKOro THIIA.
Camocmoamenvnasa padoma. 11ocTaHOBKA KpaeBbIX 3a/1ad U METOJBI PELIEHUS IS
YpaBHEHUSI TEIJIOMPOBOIHOCTH B HEOTPAHUUEHHOM U OTPAHUYECHHOM CTEPIKHE.

[IpumeHnenue wuHTErpadpHOrO TmpeoOpa3oBanus Dypbe A pelIeHHs
YpPaBHEHHS TEIUIONPOBOJHOCTU. PellleHre ypaBHEHUs TEIIONPOBOAHOCTH METOAOM
®dypre. BrimonHeHne KOHTpoJIbHOU (pacueTHO-Tpaduyeckoi) padotel «Pemenue
ypaBHEHUH MapaboIMUeCcKOro THITa.

Breimonnenne  mabopatopHoit  pabotei  «lccnemoBaHue — ypaBHEHHIA
napaboIMIecKoro THIIaY.

Pexomenoyeman numepamypa:
ocHOBHa# [ 1, 2];
JonoiaHuTenbHa [ 1, 2].

5. MeTOJII/IquKl/Ie PEKOMEHIAIUMA 110 OPraHU3allMi U3YICHUA TUCIHUIITHHBI

[lpu peanuszaiu MNPOrpaMMbl TUCIMIUIMHBI HCIIOJIB3YIOTCS JIGKIIMOHHBIE,
MPAKTHYECKHUE U JJA0OPATOPHBIC 3aHSATHUS.

OOmMMU eNsIMU 3aHATUH SBISIFOTCS:
- o0o01enne, cucTemMaTu3anus, YIIyOJeHHe, 3aKpelUieHHe TEOPETHYECKUX
3HAHWH TI0 KOHKPETHBIM TEeMaM JIUCITUTUIAHEI,
- dopMuUpOBaHWE YMEHHH NPHMEHATH IIOJyYCHHBIC 3HAHHWS Ha TPAKTHKE,
peanu3anys eMHCTBA HHTEUICKTYIbHON M MMPaKTUIECKOU JCATSIbHOCTH;
- BBIPA0OTKA MPH PEIICHUN MOCTABJICHHBIX 3a/1a4 MPOPECCHOHATBHO 3HAYMMBIX
KayeCTB:  CaMOCTOSTEIIBHOCTH,  OTBETCTBEHHOCTH,  TOYHOCTH,  TBOPYECKOMU
UHUIMATHBBHI.

LenstMu JICKIIAHN SBJISFOTCS:
- (dopMHUpOBaHHE CUCTEMATHU3UPOBAHHBIX HAYYHBIX 3HAHUN IO JUCIUTUIHHE C



aKIICHTOM Ha HauOoJiee CIIOKHBIX BOIPOCAX MOCTPOCHUS MAaTEeMaTHUYSCKUX MOJIeleh
(U3UYCCKHX MPOIECCOB U SBICHUM;

- CTUMYJIMPOBAHUE aKTUBHOU MTO3HABATEIILHOMN JACATEIHPHOCTH 00yJaronuXxcs,
criocoOcTRyoIIEH POPMUPOBAHUIO UX TBOPUYECKOT'O MBIIIIJICHUS.

B xome mpakTHueckoro 3aHATHS OO0ECIeUHMBAETCS TPOILECC AKTUBHOTO
B3aMMOJICHCTBHUS O0YYArOIIUXCS C TPEro aBaTeeM; MPHOOPETAIOTCS MPAKTUICCKUE
HaBBIKM M yYMEHUs. L{eap MpakTHUeCKOTO 3aHATHSA: YIUIYOUTb M 3aKpENUTh 3HAHWUS,
MOJTyYeHHBIC Ha JEKIHH, (OPMUPOBAHHWE HABBHIKOB HCITOJB30BAHUS 3HAHUMA JIS
pEeIICHUS TNPAKTUYSCKUX 3aJ]1ay; BBIMOJHEHHE TECTOBBIX 3aJaHUK I10 IPOBEPKE
IIOJIyYEHHBIX 3HAHUN U YMEHUM.

[lenpto 1a0OpaTOPHOTO 3aHSATHS SIBISIETCSI YCBOCHHE TEOPETUUYECKUX OCHOB
JTUCIIUTIIMHBI U TTOJTyYeHUE TIPAKTUIECKUX HABBIKOB MCCIICIOBAHUS MyTEM MTOCTAaHOBKH,
NPOBECHUSA, OOpabOTKM WM TIPEICTABICHHS PE3YJIbTaTOB SKCIIEPUMEHTa Ha OCHOBE
MPAKTUYECKOTO MCIIOIB30BAaHUS PA3IMUHBIX METO/IOB (HAOIIOACHMUS, CPAaBHCHHS U JIp.),
IPUOOPETECHNS HABBIKOB OITBITA TBOPYECKOM JICATSITLHOCTH.

JlaboparopHast paboTa — CaMOCTOSITEIIbHOE BBITIOJTHEHUE KaXKIbIM 00YYarOIIMMCS
y4eOHOM TPYIIbI SKCIIEPUMEHTAILHOTO 3a7aHusl Ha jJaboparopHoM 3aHsaTuH. [Ipu ee
MIPOBEJICHUU KaXKIbIM OOYYArOIMMCSI OCYIIIECTBIIICTCS CAaMOCTOSITEIIbHAs 00padoTKa 1
IIpeJICTaBJICHUE PE3YJIbTATOB B BUJIC OTUYETA I10 JIAOOpaTOpHOM paboTe.

CamocrosarenpHass pabora oOydarImMXCs HampaBieHa Ha YyriayOleHue u
3aKpeIUICHUe 3HaHWH, TOJYYCHHBIX Ha JIEKIHUSAX W JIPYTUX 3aHATUAX; BBIPAOOTKY
HABBIKOB CaMOCTOSATEIHLHOTO AaKTUBHOTO MPUOOPETCHUS HOBBIX, TOTOJHUTEIHHBIX
3HAHWH, TIOATOTOBKY K TIPEJACTOSIIAM 3aHSATHSM; BBITIOJHEHUE KOHTPOJIBHBIX
(pacuétHo-rpaduyeckux) padoT.

6. OneHoYHbIC MaTePUAJIBI IO AU CHUIIJIMHE

Texymuii KOHTPOJIb YCIIEBAEMOCTH 00ECTICUnBaeT OIICHUBAHUE X0OAa OCBOCHUS
JTUCIMIUTAHBI, TIPOBOJUTCS B COOTBETCTBUH C COJCPKAHUEM IUCIMILIUHBI IO BHIAM
3aHATH B (OpMe OIpoca, TECTUPOBAHUS, 3AIIUTHI OTYETOB MO JIAOOPATOPHBIM
pabortam.

[IpomexxyTouHas arrectanus OOSCIEYHBAET OIICHUBAHUE MPOMEKYTOUHBIX H
OKOHYATEIbHBIX PE3yIbTATOB OOYYCHHS TO TUCIUIUIMHE, TPOBOAUTCS B (opme
3ayera.

6.1. [IpumepHbIe OLIECHOYHbIE MaTEePHAJIbI:

6.1.1. Texymero KOHTpoOJIs1

TunoBbie TeMbl JJI KOHTPOJbHBIX (pacueTHO-rpaguyeckux) pador:
1. UccnenoBanue ypaBHEHUN TUNIEpOOIMUECKOTO THIIA.
2. VccnenoBaHue ypaBHEHHM 3JIJTMIITUYECKOTO TUIIA.

3. UccnenoBanne ypaBHEHUH apabOIMIeCcKoro TUIA.

TunoBbie BONPOCHI 1Sl ONpoca:



1. BonnoBoe ypasHenue B R?

2. YpaBHEHHUE TEILIONPOBOJHOCTH B R*

3. Oneparop u ypaBHenue Jlamnaca R*

4. IBymepHbIi oriepaTop Jlamiaca B HOJSPHBIX KOOpAXHATAX

5. OHOMEPHOE BOJIHOBOE YPABHEHHME C HAMKMCAHUEM HAYalbHBIX YCIIOBHM, 3aMEHBI
NEPEMEHHBIX U YKa3aHUEM KaXK0T0 MapaMeTpa BXOSIIEro B ypaBHEHHE

6. ITlocranoBka 3amaum lltypma-JInyBusuist: oObIKHOBEHHOE IUpPepeHiranIbHoe
ypaBHEHUE 2-T0 MOPs/IKa, TPaHUYHbIC YCIOBUS (MareMarhyeckas (opma 3amucH,
cioBecHas (opMyJTUPOBKA)

7. Teopema 0 CBOMCTBaX COOCTBEHHBIX YHCEN U COOCTBEHHBIX (DYHKIIMM 3a1a4u
[Itypma-JInyBumis.

8. Teopema CrekioBa.

9. Unes Haxoxnenus oOmiero HeHyieBoro pemienus mnsg OJIY 2-ro mopsiika
metosoM Dypee.

10. Dransl o0miel cxeMbl MmeToga Dypsbe.

11.00muii BuA ypaBHEHUsI MapabOJIMUuEeCKOTO TUIA ¢ TPAHUYHBIMU W HaYalbHBIMU
YCIIOBUSIMH, €70 METO/]I PEILICHUS

12. MaTtemaTuyeckas popMa 3aucu TUIEpO0IMYECKOr0 YPAaBHEHUS U €r0 CJIOBECHas
bopmyaupoBKa

13. MaremaTuueckas Gopma 3anucH JUTUNTHYECKOTO YPaBHEHUS U €ro CJIOBECcHas
dbopmyIupoBKa

14. MaremaTudeckasi (hopma 3anmucu napaboIMuecKoro ypaBHEHHUS U €ro CJIOBecHas
dbopmyupoBKa

15. MartemaTtudeckast (hopma 3arucu 1 cioBecHas GopMyIHMpOBKa KpaeBOU 3a1auu
16. OnpeneneHyue yCTOMYMBOTO peIICHUS

17. Onpenenenue GyHIAMEHTATBHOTO PEIICHUS

18. Onucanue pu3nuecKoil MOJIEeIH B3aUMOJICHCTBUS BCTPEUHBIX CBETOBBIX ITYYKOB C
PUCYHKOM.

19. nest meTosia «pUCTpENKU» 7S pelieHus KpaeBbix 3a1ad B MathCad

20. I[Tpumenenue 6moka Given/Odesolve: why and when?

21. Aaroput™ MeToia IPUCTPEIKU (KpaTKOE OMHCAHUE)

22. ®yunkuus sbval: the use and syntax. Camasi BakHasi CTpoKa JUCTHUHIA TpH
ucroiab3oBaHuu QpyHKuu sbval? OcoOEHHOCTH aJIrOpUTMa MPUCTPETKH B (PYHKIIUH
sbval?

23. Ilpeumymiectsa pyukiuu rkfixed?

24. Ananmu3 rpaduka penieHus Mo MaTeMaTHYeCKOW Mojenn (GU3UIECKOro mporecca
B3aMMOJICUCTBHSI ~ BCTPEYHBIX  CBETOBBIX  MyYKOB  (KpaTkas  (usmdeckas
uHTEpHpeTanus rpaduka GyHKIIMN MO0 TOYKE TEPECEUEHUs C OChI0 Y) .



25. MaremaTuueckoe YCJIOBHE 3aJaHMsl  pEANbHBIX I[apaMeTpoOB  MOJENU
B3aMMOJCHCTBHSI BCTPEUYHBIX CBETOBBIX IYYKOB JUIs BO3AYIIHOM cpensl. K demy
IPUBOJUT CYIIECTBEHHOE YBEJIMUEHUE KOOPPUIIEHTA OCcIa0neHus?

26. IlpumeHeHue <cKecTKHX» cucrteM. Kakoii Meron peann3oBaH B OJloke
Given/Odesolve nns pemenus «okectkux» cucrem? B uem Hegocratoxk MathCad nis
HAXO0KJICHUS HEJAOCTAIONINX HAYaJbHBIX YCIOBHN IS <«GKECTKHUX» KPaeBhIX CUCTEM?
27. Ilpumepsl puznyeckux 3a1ad Ha COOCTBEHHBIE 3HAUCHUS

28. CyTp MeTo/1a IPUCTPENKH JTsl perenus 3anaun Ltypma-JlunyBuss

29. Kakue ¢ynkuuu B MathCad ucrnonb3yroT /uisi peliieHus 3aja4 Ha cOOCTBEHHbIE
3HaueHusa? B ueM cocTouT 0COOEHHOCTH 3a/IaHus MEPBOTO apryMeHTa’?

30. Kaxoit ¢ynkmueit B MathCad mnonb3yroTcss nansi moctpoeHust Tpaduka
coOcTBeHHOUW (hyHKIIMU?

TunoBble 3agaun:

1. BeckoHeunas cTpyHa, MMEOIIAs BOJHOBOM MapaMerp a’=4, B HaudalbHBIHA

MOMEHT BPEMEHHU OTKJIOHEHA, Kak Ha puc. 1. 3Hauenns Uy u ¢ IpUHATH PaBHBIMU

¢ 2c¢ 3a 4a

eaunuile. Haittu npoduis CTpyHBI 111 MOMEHTOB BPEMEHH 2 a’c’ ¢

5c X

Puc. 1

2. BeckoHeuHas HEOTKIOHEHHAs CTPyHa, MMEIOINAs BOJHOBOM MapaMeTrp a’=3, B

Ha4YaJIbHbIM MOMEHT BPEMEHHU IOJIYy4YaeT CKOPOCTh, KaK ITOKa3aHO Ha pUC. 2. 3HauyeHus
c 2c

Vo v ¢ nmpunsath paBHbiMu 1. Haiitu mpoduns cTpyHBI 711 MOMEHTOB BpEMEHU 7’ a

3a 4a
c ? ¢’

Vo
A A A A
T 2c

-2c

Yvyvyy

Puc. 2



3. BeckoHeuHas cTpyHa (BOJHOBOM MapaMerp a’=6) B HAdYadbHBIA MOMEHT
BPEMEHM OTKJIOHEHA U MOJIYy4YaeT CKOPOCTh, KaK MoKa3aHo Ha puc. 3. 3Hauenus U, V)

o C

W ¢ IPUHATL PaBHBIMH CIUHUIIC. Haiitu HpO(I)I/IJIB CTPYHBEI AJIsI MOMCHTOB BPCMCHH E
2c 3a 4a

>a’c ’ c’

3 AEh A A AL

I
: 2.5¢ 3.5¢ X
|
|
S

Puc. 3

4. Pemuthb 3a1a4u IJ1d YpaBHCHHA Jlannaca B MpsAMOYTOJIbHUKE!

4.1. uxx+uyy:0 , O<x<a , 4. uxx+uyy:0 , O<x<a
O<y<b . O<y<b
u‘x:():O , ux‘x:azo , OSYSb ; uX|X:0:0 , uX‘X:G:O R
0<y<b .
u‘y:[):O , u‘y:b:f[\x) , 0<x<a . u‘y:():A R u‘y:b:B R
O<x<a .
5. Pemnts 3amaun dupuxiie u HelimaHa mis kpyra v KoJibla:
82u+18u i@zu:
50, 0p° pop pPa¢’ | p>l | 0<¢<27 |
2
u‘p:lzcosq5 , 0S¢S2Tf
& u +la u+i62u:
59 0p> pOp p°o¢’ . 0<p<R | 0<¢<2m .
_2
up‘p:R_sm(b . 0<¢<2nm
Ju 10u 1 82u_
+——+= =
53 0p> pOp p’o ¢’ . 1<p<2 | 0<¢<2m .

2 .2
=1+ =
ul)-;=1+cos" ¢ , ul,_,=sin"¢ . 0<g<om

Tunosblie 3alaHus 1JId TECTUPOBaAHUSA .



Bonpoc Ne 1. Kakoe wu3 mpeacraBieHHbIX Iu(epeHITNAIBHBIX YPAaBHCHUN C
YaCTHBIMH  TPOU3BOJHBIMH  TIEPBOTO  TIOPSAKA  OTHOCHTEIBHO  (DYHKIIMH

u(x,y)

SIBIISICTCS JIMHEHHBIM?

2xyu., - Su, - 8x =0
1.

()’ - u,-1=0

2u, - uu, +y =0
3.

Bonpoc Ne 2. VpaBHeHus XapakTepucTuk s JauddepeHnanibHoro
4 2 ro__
xu, - yu, =2

YpaBHCHUA C YAdCTHBIMU IIPOU3BOAHBIMH IICPBOTO IMOpPsAAKA

u(x,y)
OTHOCHUTCJIIBHO (1)YHKIII/II/I HUMCIOT BU:
de _dv _du
x oy 2

xdx =- d—); =zdu
y
2.
d__dy _du

2
X y 2
3.
Bomnpoc Ne 3. Pemienue 3anaun Komum ans auddepeHuuanbHOro ypaBHEHUS C
u_- 3u =0
YaCTHBIMH IPOU3BOJIHBIMU IIEPBOIO MOPSAIKA OTHOCHUTEJILHO (YHKIIMH

.2
u(x, ) Y=Y

IIPU yCIIOBUHU MpeACTaBICHO QyHKIHEH

u(x,y) =2ye™
1.



u(x,y) =ye”
2.

u(x,y) =y’e™
3.

Bonpoc Ne 4. Kakoe u3 npencrapieHHbIX qudpepeHinanbHbIX ypaBHEHUHN B
u(x,t)
YaCTHBIX IIPOU3BOJHBIX IICPBOI'0 MopssaKa OTHOCHUTCIIbHO (I)YHKIII/II/I
Ha3bIBaeTCs ypaBHeHUEM Xorida?

u, +u_=0
1.

u, +uu_ =0
2.

u, +uu, =1
3.

Bonpoc Ne 5. [Ipu xakom ycnoBuu JuHelHHOe nuddepeHinaibHoe YpaBHEHHE
C YaCTHBIMH ITPOU3BOIHBIMU BTOPOTO MOPSAKA

u(x, yyug, +2b(x, yyug, +c(x, yyu,, +F(u,,u,,u,x,y) =0
OTHOCHUTCIIbHO

u(x,y)

GyHKINH UMEET TUNEepOOTUIECKHI THTT?

1 (b(x,))” - a(x, y)e(x,y) =0

) (b(x, )" - a(x, y)e(x, y)<0

3 (b(x, )" - a(x, y)e(x, »))0

Bonpoc Ne 6. Kakoe u3 npeacraBieHHbIX AU GEpeHInaTbHBIX YPaBHEHUH C

u(x,y)
YqaCTHBIMHU HpOI/IBBOI[HBIMI/I BTOpOFO nopsmKa OTHOCUTCIIBHO Q)YHKHI/II/I HC
SABJISACTCHA ypaBHeHI/IeM DIJIIJIUIITHYCCKOT'O TI/IHa?

” 2 [
u, +au, =0
1.



u, +u; - f(x,y) =0
3. .

Bonpoc Ne7. Jlunueit mapabonuunoctd audepeHnnansHOT0 ypaBHEHHS C
U, = 2xu,, +yu, +5x =0
YaCTHBIMH TPOU3BOJHBIMH BTOPOTO  TOPSIKA

u(x, y)

OTHOCHUTEIFHO (QYHKIIUU SIBIISICTCS
1. OxpyKHOCTB.
2. BeTBb runepOoIbI.
3. [Tapabomna.

Bonpoc Ne 8. VYpaBHenue xapakTepucTuk it Jaud@epeHInaaIbHOro
YPaBHCHUA C HYaCTHbBIMHA IMPONU3BOAHBIMHA BTOPOT'O nmopsaaxka
a(x, yyu,, +2b(x, y)u,, +c(x,yyu,, + F(u,u,,u,x,y) =0

OTHOCHUTCIIBHO

u(x,y)

byHKUIUN UMEET BUJ:

a(x,y)dy)” - 2b(x, y)dxdy +c(x, y)(dx)” =0
1. .

a(x, y)(dx)” - 2b(x, y)dxdy + c(x, y)(dy)* =0
2. .

3 a(x, y)(dy)” - b(x, y)dxdy + c(x, y)(dx)* =0

Bonpoc Ne 9. Pemienue 3anaun Komm nnsa quddepeHmanbHOro ypaBHEHHUS ©
u, =2

YaCTHBIMU IIPOU3BOAHBIMH BTOPOI'O IIOPAAKA OTHOCHUTCIIBHO ®YHKHHH

u(x, y) /y=o y=0""

MIPU YCITOBUSIX , MpeACTaBieHO QyHKIEH

u(x,y) =1+ y°
l. .



u(x,y) =l+xy+y°
2.

u(x,y) =1+xy
3. .
Bonmpoc Ne 10. 3amaya o0 CTallMOHAPHOM  TEIJIOBOM  COCTOSIHUU
paccMaTpUBaETCs ¢ TOMOIIBIO UCCIIEIOBAHUS
1. BotHOBOTrO ypaBHEHUS.

2. YpaBHEHHUs TETUIONPOBOJHOCTH.

3. YpaBuenus Jlamnaca.

Bonpoc Ne 11. Kakoe u3 TIepEUUCICHHBIX YPaBHEHUU OMHUCHIBAET
BBIHYKJIEHHBIE KOJIEOAHUS CTPYHBI?

”

2 14 _
u,-au_ =0

u, - a’u, =[(x,1)
u - a’u” = f(x,1)
3. .

Bonpoc Ne 12. Kakoil BujJ MNpUMET YpPaBHEHHE TEIUIONPOBOJAHOCTH B
OJTHOPOJTHOM ~ CTEp’KHE, €clid KO3(POUIMEHT BHYTPEHHEH TEIJIONPOBOAHOCTU

k :0,5 c =1 0 =2
, TCINIOEMKOCTD BCIIIECTBA , INIOTHOCTH BC€IICCTBA ()
14 — 1 n
l/lt —Z uxx
1.
u, =4u_
2.
14 _ 1 n
l/lt —5 uxx
3.

Bonpoc Ne 13. CobGctBennbiMu uyuciamu 3anaun  Lltypma-JInyBusis

X "(x) +cX(x) =0 X(0) =X(2) =0

ABJIAAIOTCSA 4HCIIa

4



1. , ,
a’n’
4 n=L2,..
2’ 2 2
471’2;/12 n :1,2,...
3. ,

Bompoc Ne 14. Meron pa3zgeneHusi MEPEMEHHBIX PENICHUS YPaBHEHUI
MaTEeMaTUYECKON (DM3UKU TAK)KE HA3BIBACTCS

1. Metonom [dupuxie.
2. Meroaom Ilyaccona.

3. Merogom @ypsre.

Bonpoc Ne 15. B uem 3akimrouaercs (PU3WYECKHA CMBICT OIHOPOJTHOCTH
I'PaHUYHBIX YCIOBHA?

1. I'paHYHBIE TOYKHU HEMTOJABU>KHBI.
2. I'paHnYHBIE TOYKH MOJABUKHBI.
3. I'paHMYHbBIC TOUKH MEHSIOT MOJOKEHHUE IO 33IaHHBIM 3aKOHaM.

Bompoc Ne 16. KpaeBoil 3agaueil a1 ypaBHEHUsT MAaTeMaTHYECKOW (PU3MKHU
Ha3bIBAETCS

1. 3agaya Komu (3agada ¢ HauanbHBIMUA YCITIOBUSMMU).
2. 3ajaya ¢ TpaHUYHBIMH YCIIOBUSAMU.
3. 3agava ¢ HAYAJIbHBIMU ¥ TPAHUYHBIMH YCIOBUSMMU.

Bomnpoc Ne 17. Kakoii Bug nmeer popmyna Jlanmambepa pemieHus: ypaBHEHUS
” — ” _ 2
u, _4uxx M(X,O) —X
CBOOOJHBIX KOJeOaHU 0ECKOHEYHOU CTPYHBI: , ,
u,(x,0) =cosx
(?

_ 2 2 X+t
u(X,t):(x )+t + fCOSZdZ

2



x+2t

a2 2
u(x,t) = (x= 20)" +(x+20)° J'cos zdz
2 x-2t
2.
_ 2 2 x+2t
u(x,t) = (x= 20) +(x+20) J"cosz zdz
2 x-2t
3.

Bonpoc Ne 18. B kakoM ciiyyae BO3HUKAET SIBIICHHE MPSMOM U 0OpaTHOI
BOJIHBI IIPU CBOOOIHBIX KOJIEOaHUSX OECKOHEUHOU CTPYHBI?

1. HauanbHbI UMITYJIbC PABEH HYIIIO.
2. HavanpHO€E CMEIIEHUE PABHO HYJIIO.

3. O6a HavaNbHBIE YCIIOBUS HEHYJICBBIC.

Bonpoc Ne 19. OOmiee pemieHne ypaBHEHUS CBOOOJHBIX KoOJIeOaHUI
OTPaHUYCHHON CTPYHBI

u, = u(0,t) =u(m,t) =0

b

npeaAcTaBuUMO B BUJC:

u(x,y) :Z (Ancos3nt + Bnsin 3nt)sin nx

n=

1.
u(x,y) :Z (Ancosnt + Bnsin nt) sin nx
n=l
2.
u(x,y) :Z (Ancos3nt + Bnsin 3nt) sin stnx
n=
3.

Bonpoc Ne 20. Kakoii Bua umeet dopmyna lamamOepa penieHusi ypaBHEHHUS
u, =u_ +xt u(x,0)=sinx

BBIHYKJIEHHBIX KOJIeOaHUW OECKOHEYHOUN CTPYHBI: , ,

u/(x,0) =xe’ v

?
. _ . X+t , t x+(t-7)
u(x,t) :sm(x ) +sin(x +1) +l fze'z dz +—f J}Td}dr
2 2x-t 20x-(t-r)



t x+(t-7)

2 0 x-(t-7)
2.
sin(x- ) +sin(x+7) .00
u(x,t) = + |ze " dz+ wdldt
( ) 2 x-J: arx-(;!}r) }
3.

Bonpoc Ne 21. [Ipu pemenun metonoM @Pyppe ypaBHEHHS BBIHYXKICHHBIX
KOJIeOaHMI CTPYHBI, 3aKPEIUICHHOHN C 000MX KOHIIOB, HEOOXO0IUMO

1. UckaTh pelreHre Kak CyMMy CBOOOTHOTO KOJIEOATEIbHOTO JIBUYKEHUS U
YUCTO BBIHYKJIEHHOTO KOJI€0AaTEIbHOTO JBUKECHMUS.

2. HenocpenctBeHHO TPUMEHSTh MeToA Dypbe 711 HaX0XKICHUS PEIICHUS
HCXOJHOI'O0 YPABHEHMUS.

3. HckaTh penieHne TOJIbKO COOTBETCTBYIOIIETO OJHOPOIHOTO YpaBHEHUS
(ypaBHEHUs CBOOOHBIX KOJICOAHHM OrpaHUYECHHON CTPYHBI).

Bomnpoc Ne 22. B cinyyae koneOaHuid CTpyHbI IO/ JEHCTBUEM FapMOHHYECKU
KOJIEOTIOIIENCS BEIHYKAAIOIIEH CHIIBI SIBICHUE PE30HAHCA BO3HUKAET, €CIIU

1. HactoTa BEIHY X JAOIIEN CHIIBI HE COBITAIAET HU C OJHOM U3 YaCTOT
COOCTBEHHBIX KOJIEOAHUW CTPYHBI.

2. YacToTa BBIHYK/IAIOTIEH CHITBI IPUOIMIKACTCS K OJTHOM U3 9acTOT
COOCTBEHHBIX KOJICOAHUN CTPYHBI.

3. YacroTa BRIHYJAIOIIEH CHIIBI paBHA OJTHOM M3 4YacTOT COOCTBEHHBIX
KOJICOaHMI CTPYHBI.

a,b,c
Bompoc Ne 23. Ilpu Kakux COOTHONIIEHUSIX MEXIY IapaMeTpamu
2 2
u(x,y) =ax” +bxy +cy
byHKIHS ABJISIETCS] TAPMOHUYECKOM?

a=b

a+b+c=0 b #0

b

3



Au =0

b

Bonpoc Ne 24. Kpaepas 3amaua Helimana s ypaBHenus Jlamnaca

u(M) (S)
rae (bYHKHI/ISI 3aaHa B O6HaCTI/I, Ol"paHI/IquHOI\/’I HOBCpXHOCTBIO , IMCCT
BUI:
ou
7+u /(S) =p(M)
1.
u/(S) =p(M)
2. .

ou
/() =)
on
3.
Bompoc Ne 25. VpaBnenue Jlaruiaca Ha IUIOCKOCTM B MOJSIPHON cHUCTEME
KOOpAWHAT MPEACTaBUMO B BUJIE:
o'u 1 0u 1 o%u
yt— t— > =0
op° popop p° o
1.

u 1ou 1 0u
+ + =0

op> pdp p’og’

o’'u  O'u _

0
op> 0¢°

u(p,p)

Bonpoc Ne 26. Oynkuuto , TApPMOHMYECKYIO BHE KpyTa paanyca a ¢
3aJIaHHBIM YCJIOBMEM Ha €ro IpaHulle, CIeayeT UCKATh 10 (hopMyJIe:

ﬁ] (A4, cosng+ B, sinne)

M(p,(p) :AO + Z
n=l
1.

B] (4, cosnp+ B, sinng)

u(p.g) =4, + ¥

n=



u(p, ) ZZ a (A, cosnp+ B, sinng)
n= p
3.

Bonpoc Ne 27. Kakoe rpaHn4YHOE yCIOBHE B KPacBOW 3a1ade ISl ypPaBHEHUs
TEIJIONPOBOJAHOCTH B OJHOPOJAHOM CTEPXKHE COOTBETCTBYET JIYYEHUCIYCKAHHMIO B

OKPYXAaIOILyI0 Cpely 3aJJaHHON TeMIepaTypbl?

u(0,t) =0
1.

u(0,t) =@(t) #0
2.

3. u (0,t)+h(u(0,t)—u,)=0

Bonpoc Ne 28. Kakoe ¢usmnueckoe siBJICHHE HENb3s OMUCATh C MOMOIIBIO
ypaBHEHHUSI TEIIOMPOBOTHOCTHU ?

1. ®unbTpanyio )XKUIKOCTH U Ta3a B IOPUCTOM CpeJie.

2. CTanuoHapHOE TETIOBOE COCTOSIHUE 0OBEKTA.

3. Auddy3uio B3BEIIEHHBIX YaCTHULL B IBUXKYIIEHCS cpefe.

Bompoc Ne 29. Pemienue ypaBHEHHMs TEIUIONPOBOJHOCTH B OAHOPOJIHOM
CTepKHE 3a/aercsa nurerpainom Ilyaccona, ecnu

1. CrepxeHb OrpaHUYEH C OJIHOTO KOHIIA.
2. CTep)keHb OTpaHUYEH C 000UX KOHIIOB.

3. CtepkeHb HEOTPAHUYEH.

r__ 2 ”
u, —au,,

Bonpoc Ne 30. O6miee pereHue ypaBHEHHs TETUIONPOBOTHOCTH B
OJTHOPOJTHOM CTEp)KHE JIJTMHOW /, HA KOHIIAX KOTOPOTO TOJJACPKUBACTCS HyJeBas

TEMIIEpATypa, UMEET BU:

- a2ﬂ2n2

< o . am
u(x,t)y =) Ae " sin—-x
=

o0
u(x,t) =)y A e " sin 7mx
n=

2.



AN ol

10.

- a2ﬂ2n2

& t
u(x,t) :Z Ae T sinnx
=

OTBETHI K TECTAM

No Bonipoca | OrtBetbl | Ne Bonipoca |  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 | 30 1

6.1.2. IIpome:xyTOYHOI aTTECTALUU

IIpuMmepHBIN NepeyeHb BONPOCOB, BLIHOCHMBbIX HA 3a4€T B 5-0M cemecTpe

Teopernveckue BONPOCHI

Maremarnueckue Mozenu (usnueckux mnpoueccoB. OCHOBHbIE ypaBHEHUS
MaTeMaTH4IeCKOr (PU3HKH.

Knaccudukarus ypaBHEHUI B YaCTHBIX MPOU3BOIHBIX MTEPBOTO MOPSJIKA.
[Tonepeunsie Masnbie KojaeOaHUsI CTPYHBI.

3amaya o paclpOCTPaHEHUU TeIuIa.

3anaya o IBUKEHUU HeCc:KUMaeMol xkuakocTh. [Iporecc o0Texkanus.
Knaccudukanusa nuddepeHunalIbHbIX ypaBHEHUM 2-T0 MOpsAKa B YaCTHBIX
POU3BOIHBIX.

Huddepenunanbuple  ypaBHEHUS DSJUIMOTHYECKOrO THUMA W (U3HUYECKHE
MPOLIECCHI, MPUBOISALIUE K HUM.

Huddepenunanbiuple ypaBHEHHS THUIEpOONIMYECKOro TUNA U (U3HUECKHE
MPOLIECCHI, IPUBOSIIHNE K HUM.

Huddepenunanpuple  ypaBHEHHUS Mapa0OJMYECKOr0 THUMAa U (U3HUECKHE
IIPOLIECCHI, MPUBOSALIUE K HUM.

KanoHnueckuil BUJ1 ypaBHEHHM C ABYMsI HE3aBUCUMBIMU ITIEPEMEHHBIMU.



11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
217.
28.
29.

30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.

49.

50.

Merto XxapakTEpUCTHK.

[TocTaHoBKa KpaeBbIX 3a7a4 MATEMATHUYECKOU (PU3UKH.

['pannuHbBIEC M HaYaJIbHbBIE YCIOBUA. BUIBI TPAHUYHBIX yCIOBUM.
Knaccudukanus kpaeBbix 3a1a4. 3agada Komm.

KpaeBrpie 3a1auu [u1s1 ypaBHEHUHN SJUIMITHYECKOrO TUNA. 3a1a4da [{upuxie.
KpaeBrpie 3a1aun U1l ypaBHEHUH SJUIMITHYECKOTO THNA. 3a1ada Helimana.
CwmemnanHas 3aja4da Jijisl ypaBHEHHUM TUIEpOOTMYECKOro TUIa

CMelanHas 3a1aya JJid ypaBHEHUH apaboIMyecKoro THIa.

Meron pazneneHust nepeMeHHbIX.

®opmyia ['puna.

["apmonunyeckre QyHKIUH.

CBolicTBa rapMOHMYECKHUX (DYHKITHIA.

dyHaaMeHTadbHbIe perieHus U GyHkiuu [ prHa.

Meton dyukmwmii ['puna.

[Toctpoenue ¢pynkiuii ['prHa Ha TIOCKOCTH U B IPOCTPAHCTBE.

[Toctpoenue ¢pyHkumii ['puHa B mpocTpaHcTBe.

Pemenue 3anaun Jupuxiie 1uist HEKOTOPBIX 00JacTel.

Meton ®@ypbe-nnpeoOpa3oBaHUil.

Pasznenenne  nmepemeHHblx B Meroae — Dyppe I8 ypaBHEHUA
TEIUIONTPOBOJHOCTH.

PemieHrie OCHOBHBIX KpaeBbIX 3aAa4 MeToaoM Dypre.

Meron pacpocTpaHEeHHs BOJIH.

BonnoBoe ypaBHenue. ®opmyna lanambepa.

BoiniroBoe ypaBuenue. Meton Ilyaccona.

CBoOonbIe Koebanus. MeTos cynepro3uium.

CBobOoHbBIE KOJIEOaHUS CTPYHBI.

Oo6mas cxema merona Dypsbe.

Breinyxnennsie konebanus. ®opmyna Ilyaccona.

VYpaBHeHnue konebanuit B mpoctpaHcTse. 3anaya Koy,

HHTerpanbHOE NPEACTABIEHUE PEMIEHNS B HEOTPAHUYEHHOM IIPOCTPAHCTBE.
OcobenHocTu penieHus 3ajaaun Komm Ha mI0CKOCTH.

Konebanust orpaHu4eHHBIX 00BEMOB.

Ocobennoctu 3anaun typma-Jinysuis.

[TocTaHOBKA U pElIEHUE OCHOBHBIX 3a7a4 JI1 YPAaBHEHUS TEIJIONPOBOIHOCTH.
[IepBas kpaeBas 3a/1aya JUisl ypaBHEHUS TEILUIOMPOBOJAHOCTH.

[IpuHUIMIIBI MAKCUMYMa U MUHUMYMA.

dyHaaMeHTaabHOE peueHue 3agaun Komm.

HNHuTerpanbHOE IpeacTaBieHne peuenus 3aaadn Komm.

Metong ®ypbe s  HEOAHOPOAHBIX U EepeHINATBPHBIX  ypaBHEHUHN
napaboJIMuecKoro THUIa.

Heonnopoaueie nuddepeHnnaibibie ypaBHEHUS NapabOJWYecKOro THIIA.
OyHKIMHA UCTOYHUKA.

Heonnoponueie nuddepeHnnanbipie ypaBHEHUS MapabOJWYeCcKoro THIIA.
OO6mwmit cimyua.



51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

WUness meTona «mpuCTpeNKu» ISl pelieHust KpaeBbix 3amad B MathCad.
Anroputm metona npuctpenku [Ipumenenne 61o0ka Given/Odesolve.

CyTb MeTona «IpHUCTpenku» i pemeHus 3amgauu lltypma-Jlnysumis.
®yHkuu, ucnoiaszyemble B MathCad, mis pemenus 3agay Ha cOOCTBEHHbIE
3HayeHus. OcoOeHHOCTh  3aJaHus  TepBOro  aprymenta. DyHkuws,
ucnonb3yemas B MathCad, nis noctpoenus rpaduka coOCTBEHHON (DYHKIIMH.
Onucanne GU3NYECKONM MOJETH B3aUMOJICHCTBUS BCTPEYHBIX CBETOBBIX
MyYKOB C PUCYHKOM. AHaiu3 rpaduka penieHus Mo MaTreMaTHIecKol MOJICIH
¢u3ngecKkoro rmporecca B3aUMOACHCTBHUS BCTPEYHBIX CBETOBBIX ITYYKOB
(kpaTkas (Qusnueckas wuHTepHperanus rpaduka QGYHKIHH 110 TOYKE
nepeceveHus ¢ ochio Y).

Marematuyeckoe yclOBHE 3aJaHUsl pealbHbIX IapaMeTpoOB  MOJAEIHU
B3aMMOJEMCTBHUSI BCTPEUHBIX CBETOBBIX IYYKOB JJIsi BO3AYIIHOM Cpeibl.
[TocnencTBus CyIeCTBEHHOTO yBEIMUEHUS KOd(PPuImeHTa ocnadieHus..
[Tpumenenune «xectkux» cucreM. Onucanue meroga B 6moke Given/Odesolve
s pemienust <«okectkux» cuctem B MathCad. Henmocrarok MathCad nins
HAXO0XKJIEHUSI HEJOCTAIOUINX HAYallbHBIX YCIOBUH U «OKECTKHX» KPaeBBIX
CHCTEM.

Dransl penieHns] KpaeBOU 3a7auu 71l BOJTHOBOTO YPAaBHEHUS C HAYaJbHBIMU H
rpannyHbiMU ycnoBusMu B MathCad npu nomouu 6ioka Given/Pdesolve.
Hasnauenue pynkiuu CreateMesh.

Dtamnbl pelieHust 3aaud O CBOOOJHBIX KOJIEOaHUSX Kpyrjiod MeMOpaHbl B
MathCad c¢ mnpumenenuem ¢ynkumii beccens. Hasnauenue cuctemHoi
nepemenHoir FRAME.

Oranbl pemennst auddepeHnnanbHbIX YPAaBHEHUM B YaCTHBIX MPOU3BOJIHBIX
amuntudeckoro tumna (ypaBaenus Ilyaccona) B MathCad ¢ ucnonbszoBanuem
¢bynkuu multigrid.

Otansl pemieHus Au(QepeHnanbHbIX YpaBHEHUI B YaCTHBIX MPOU3BOTHBIX
napabdonuueckoro tuna B MathCad npu nomomu 6110ka Given/Pdesolve.
Otansl perieHust AUQQPEpeHInaTbHbBIX YpaBHEHUH B YaCTHBIX MPOW3BOTHBIX
runepoonnyeckoro Tuna B MathCad merogom ®ypee.

6.2. llIkana oueHMBAHUA Pe3yJIbTATOB MPOMEKYTOYHOH aTTECTALNM U
KPUTEPHH BbICTABJICHHUS OLIEHOK

IIpoMe:xyTOUHAS aTTEeCTALMSA: 3a4eT

®opma IToka3arenu Kputepun BbicTaBIEHUS OLIEHOK

KOHTPOJIS

OLICHHWBAaHUs

IIIxana oneHUBaHUA

3a4€CT

IPpaBHUJILHOCTDH
U IIOJIHOTAa
OTBE€Ta

JlaH TPaBWIbHBIM, NOJIHBIM OTBET Ha
MOCTaBJICHHBIM  BOMPOC, IOKa3aHa
COBOKYIIHOCTb OCO3HAHHBIX 3HaHHI
1o JTUCIUIIIMHE, JIOKa3aTeJIbHO
PacKpBITBl  OCHOBHBIE  IOJIOKECHUS
BOIIPOCOB; MOTYT OBITH JOIYIICHBI
HEJIOYCTHI, HCIIPABJICHHBIE
CaMOCTOATEJIBHO B MPOIECCE OTBETA;

3a4TCHO




JaH  [OpaBUJIbHBIA,  HEIOCTATOYHO
MOJHBIA OTBET HAa IIOCTABJICHHBIN
BOHpOC, IIOKAa3aHO YMGHI/IG BBIACIUTH
CYIIECTBEHHBIC W HECYIIECTBEHHBIC
HpI/ISHaKI/I, HpI/I‘II/IHHO-CHe,ZLCTBeHHBIe
CBSI3U; MOTYT OBITh  JOIYIICHBI

HEJI0YETHI, UCIIpaBJICHHbIC c
TIOMOIILI0 MIPETo/1aBaTelIs; IaH
HEJI0CTATOYHO MPABUIIBLHBIN 5
TTOJTHBIN OTBET; JIOTHKA H
MOCIEI0BATENLHOCTD H3JIOKEHHUS

HUMCIOT HapyUICHU, B OTBETEC
OTCYTCTBYIOT BEIBOJBI.

OTBET MPEJICTABIISIET co0oif HE 3a4TEHO
pa3po3HEHHbIE 3HaHUs c
CYLIECTBEHHbIMU  OLIMOKAaMU  TIO
BOIIPOCY; MPUCYTCTBYIOT
(bparMeHTapHOCTb, HEJIOTMYHOCTh

W3JIOKEHUS;  JIOTIOJHUTENbHBIE U
YTOYHSIFOIIME BOIIPOCHI HE MPUBOJIAT K
KOPPEKIMU OTBETa Ha BOIPOC.

7. PecypcHoe obecnieuyeHne QU CIATIIIMHBI

7.1. JInueH3HOHHOE U CBOOOIHO pacnpocTpaHsieMoe MPporpaMMHoe
odecreueHue

[lepeueHb TUIEH3UMOHHOTO U CBOOOTHO PACIpPOCTPAHSIEMOTO MPOTPAMMHOIO
oOecrieueHusi, B TOM YHCIIE OTEYECTBEHHOTO IPOU3BOCTBA:
- Microsoft Windows 7 Professional - CucremHoe mnporpamMmHoe oOecIleueHHUe.
Omnepanuonnas cucrema. [Kommepueckas (Volume Licensing)]; [10-72B-264;
- Microsoft Windows 8 Professional - CucremHoe mnporpamMmHoe oOecIeueHHE.
Omnepanmonnas cucrema. [Kommepueckas (Volume Licensing)]; [[10-842-573];
- Microsoft Windows Professional, Russian - CucremMHOe mpOrpaMMHOE
obecnieuenue. OneparmonHas cucteMa. [Kommepueckas (Volume Licensing)]; T1O-
BES-834;
-Microsoft Office Standard (Word, Excel, Access, PowerPoint, Outlook, OneNote,
Publisher) - Ilaker oducubix npunoxenuit [Kommepueckas (Volume Licensing)];
[10-D86-664;
-Adobe Acrobat Reader DC - Ilpwnoxenue i CO3MaHUS H MPOCMOTPA
ANEeKTpOHHBIX yonukauil B popmare PDF [becrinarthnas]; 110-F63-948;
- 7-Zip - daitnoselii apxuBatop [becruarnas]; [10-F33-948;
- Apache OpenOffice - ITaket oducHbix npunoxxenuit [Otkpoitas]; [10-EB7-115;
- Google Chrome - bpay3zep [Otkpsitas]; [10-F2C-926;
- LibreOffice - [1aket oucubix npunoxenuid [Otkpeitas]; I10-CBB-979;
- MathCad 14 - IlporpamMMHBI NOPOAYKT ISl BBINOJIHEHUS HMHXKEHEPHBIX U
mateMatnyeckux pacueroB [Kommepueckas (Full Package Product]; [10-6E1-625.



7.2. IlpodeccuonanbHbIe 6a3bl JAHHBIX U HH(POPMAIIHOHHbIE CIIPABOYHbIE
CUCTEMBI

1. ®epepanbubiii noptan «Poccuiickoe oOpa3zoBanue» http:/www.edu.ru
(cBOOOIHBIN TOCTYM).

2. Nudopmarmonnas cuctema «EamHOE OKHO mocTyma K 00pa3oBaTEbHBIM
pecypcam» [DeKTpoHHBIN pecypc]. — Pexxum noctyna: http://window.edu.ru/, noctyn
TOJILKO OCJIE CAMOCTOSITENILHON PErHCTPALIUH.

3. Hayunas osnexkrponnas Oubmuoreka «eLIBRARY.RU» [DnextpoHHBIN
pecypc]. — Pexum gocrynma: https:/www.elibrary.ru/, mOCTyIn TOJBKO ITOCIIe
CaMOCTOSITEIIbHON PETUCTPALIUU.

4. DJIEeKTpOHHAs oubnuoTexa YHUBEpPCUTETA http://elib.igps.ru
(aBTOpPU30BAHHBIN TOCTYII).

5. OnekTpoHHO-OMOnmmoreunass  cuctema  «ObC  IPR - BOOKS»
http://www.iprbookshop.ru (aBTOpu30BaHHBII AOCTYII).

7.3. Jluteparypa

OcHoBHasn:

1. Pycak, Banentun Hukomaesuu. Marematudeckas ¢usuka [Tekct]: ydeOHOe
noco6ue: [rpud Mun. o6p.] / B. H. Pycak, 2006. - 248 c.

2. [Mamyesa, . M. YpaBHenusi MaTemaTuueckoil ¢pu3uku : yuebnoe nocoodue / . M.
[TamyeBa, H. b. VYckosa, A. H. IllenkoBon. — Boponex : BopoHeXCKH
rocyJJapCTBEHHbIM TexHnueckui yausepcurer, ObC ACB, 2020. — 117 ¢. — ISBN
978-5-7731-0873-3. — TekcT : 31EKTPOHHBIHN // DIEKTPOHHO-OMOIMOTEYHAs! CUCTEMA
IPR BOOKS : [caiit]. — URL: https://www.iprbookshop.ru/108189.html

3. Bricmras mareMaruka: MPAKTUKyM II0 BBIMOJHEHUIO PacdYeTHO-TPaPUUECKUX
pabot: yuebHoe mocobue: [rpud MUC] Tpodbumenn E.H. [u ap.]
NznarensctBo: Cankt-IletepOyprekuit ynuepcurer ['TIC MYUYC Poccumn, CaHkT-
[TerepOypr, 2022. — 448 c. Pexxum nocryma:
http://elib.igps.ru/?18&type=card&cid=ALSFR-d71539ed-bcfc-415a-b02d-
97cf51ae0769&remote=false

JloMmoJIHUTEIbHASA:

1. AnameeBa, Enena AuekcanapoBHa. YpaBHEHUS MaTEMaTUUYECKON (PU3UKHU
[DnexTpoHHBIN pecype] : YueOHoe nocobue / AnameeBa E. A., 2016. - 162 c. Pexum
noctymna: http://www.iprbookshop.ru/71896.html

2. IlaBnenko, Amnekceii  HukonaeBuu. YpaBHEHUS MaTeMaTH4YeCKOW (UBHKHU
[DnexTpoHHBIN pecypc]: yuebHoe nmocodue / [TaBaenko A. H., 2013. - 100 c. Pexum
nocryma: http://www.iprbookshop.ru/30134.html

3. Kamununa, Enena  CepreeBna. IIpakTukyMm 1m0  OOBIKHOBEHHBIM
muddepeHunanbHbM ypaBHeHUSAM [Teker] : yueOHoe nmocodue / E. C. KanunuHa, A.
B. Caiipynunoa ; pen. O. H. Ywmxukon, 2017. - 248 c. Pexum pocrymna:



http://window.edu.ru/
http://www.iprbookshop.ru/30134.html
http://www.iprbookshop.ru/71896.html
http://elib.igps.ru/?18&type=card&cid=ALSFR-d71539ed-bcfc-415a-b02d-97cf51ae0769&remote=false
http://elib.igps.ru/?18&type=card&cid=ALSFR-d71539ed-bcfc-415a-b02d-97cf51ae0769&remote=false
https://www.elibrary.ru/

http://elib.igps.ru/?112&type=card&cid=ALSFR-d4cbd95a-5cfc-41a4-9abce-
88095eed5606&remote=talse

7.4. MaTepuaJibHO-TeXHUYECKOe o0ecreueHune

Jns mpoBeneHuss M OOeCleUEHMs] 3aHATHM MCHOJB3YIOTCS IOMEICHHUS,
KOTOpbIE TPEACTaBIAIOT CO00 yueOHbIe ayAUTOPUU AJIA TMPOBEACHUS Y4eOHBIX
3aHATUW,  NPEIyCMOTPEHHBIX  MPOrPaMMON  CICHMAIUTETa,  OCHAIICHHBIC
000OpyZIOBaHUEM M TEXHUYECKMMHU CPEICTBAMH OOYUYEHHUS: aBTOMATHU3HPOBAHHOE
pabouee MecTO TpenojaBaTeis, MapKepHas A0CKa, MYJIbTUMEAUMHBIA MPOEKTOD,
MOCaI0YHbIe MECTa 00YYaIOIUXCS.

Jlns  mpoBeneHust 1abOpaTOpHBIX  paboOT  HUCHoONb3yeTcs Jabopartopus
BBIYUCIIUTEIBHON TEXHUKH.

[Tomemenuss naas CaMOCTOATENTHLHON paboOThl OOYYArOMIMXCS OCHAIICHBI
KOMITBIOTEPHOW TE€XHHUKOW C BO3MOKHOCTBHIO MOJKIHOUECHUS K cetu «MHTepHeT» u
o0OecrieueHEM JO0CTyIa K AJIEKTPOHHON HHGPOPMAIMOHHO-00pa30BaTEIbHON Ccpelie
YHUBEpPCUTETA.

ABTOpPBI: KaHAWAAT MEeAaroru4eckux Hayk, noueHt Tpodpumer E.H.
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