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1. lleap u 3aga49y AUCHUIJIMHDbI
IHesb ocBOeHMSI TUCHUIIJIMHBI:

OBJIaJICHUE METOJIaMH MAaTEMaTUYECKOTO TIO3HAHUS I METOA0JIOTHEH pabOTHI C
MaTEMaTHIECKUMH OOBEKTaMH B KOHTEKCTE UX TNPUMEHEHHS ISl PEIIeHUs
npo¢eCCUOHAILHO-OPUEHTUPOBAHHBIX 3a/1a4 B 00JIACTH MOKAPHOU 0€30MacHOCTH.

Ilepeyenb KoMNeTeHIIMI, (opMHUPYeMBIX B Npolecce U3yYeHHsl JUCIUNIHHBI
KoMnerenuuu Conep:xxanue

OIIK-3 Crioco0eH pernath MPUKIaIHBIC 33/1a49 B 00JIaCTH O0ECTICUeHUs
MO’KapHOM 0€30MaCHOCTH, OXPaHbI OKPYKAIOIIEH Cpebl 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 MAaTEMAaTHKd U BO3MOXKHOCTSX HMX HCIOJb30BaHUS B OOJACTH MOKapHOU
0€30I1aCHOCTH,

— (popMupoBaHUE YMEHHI OCHOBHBIX IPUHIIUIIOB OCTPOSHUS MaTEMAaTUIECKIX
U KOMIIBIOTEPHBIX MOJEeJed 3anady  Npo(ecCHOHAIbHON  NIEATEbHOCTH IS
IPOTrHO3UPOBAHUS OyyllIEe CUTyalluu U NPEIOCTaBICHUIO OCHOBHBIX PEKOMEH AN
0 BEJICHUIO JEATEIbHOCTH B 00JacTH mpenynpexaeHus u JukBuganuu YC
IIPUPOJHOIO U TEXHOTE€HHOI'O XapaKTepa.

2. IlepeyeHnb MIIAHMPYEMbIX Pe3yJIbTATOB 00y4YeHHs AUCIUILINHBI,
COOTHECEHHBIX € IVIAHUPYEMBIMHM pPe3yJibTaTaAMHU OCBOEHUsI 00pa30BaTeILHOM

NporpaMMbl
WNuaukaTopsl JOCTUKEHHS] KOMITETEHIIUU [Inanupyemble pe3yabTaThl 00y4EHUs MO
JUCLIMIIINHE
3HaHUE OCHOB BBICIIIEH MaTeMaTUKH, PU3UKH, | 3HAET
XUMMH, NIEKTPOTEXHUKHU, BBIUUCIUTEIBHON OCHOBHBIE ITOHSTHSI OCHOB BBICIIEH
TEXHUKHU U IPOrpaMMHUPOBAHUS MaTeMaTHKH, PU3UKU, XUMUH,
OIIK-3.1. JJIEKTPOTEXHUKH, BBIYUCIIUTEIILHON TEXHUKU U

IIPOrpaMMUPOBAHNUS Ul PEILICHUS YPaBHEHUI
MaTeMaTHYECKOH (PU3HKH.

YmMmeer

KJIaCCU(UIUPOBATh THUM YPaBHEHHUS W THUI
KpPaeBbIX YCJIOBHMM Ul PELIECHUS MPUKIATHBIX
3ajau B oOjacTH oOecnedeHus MoXKapHOU
0€30IacHOCTH, OXpaHbl OKpPY’KaloIIel cpesbl 1
HKOJIOTHYECKOM OE€30MaCHOCTH.

YMeHnue pemars cTaHAapTHBIE 3Haer

npodeccrHoHaIbHbIE 331a4X C IPUMEHEHHEM | IOCTAHOBKM ~ OCHOBHBIX  KPaeBbIX  3ajad,
€CTECTBCHHOHAYYHBIX U (DyHIaMEHTAIbHBIX OCHOBHBIE =~ METOABl MX  pCEIIEHUs Ui
HayK, OOIIENH)XEHEPHBIX 3HAHUN, METOJIOB pa3paboTku 6a30BOM KOMIBIOTEPHON MOACITH




MaTeMaTUYECKOTO aHAJIN3a U MOJICTIMPOBAHUS | YMEeT

OIIK-3.2. Pemars cranapTHble 3aa4M MaTeMaTUYECKON
GU3MKM W aHAIM3UPOBATh  TOJYYCHHBIC
pELIEHUs, YYUTBIBAs OLIEHKU JIOCTOMHCTB U
HEJOCTATKOB.

3. MecTo AuCUMILVIMHBI B CTPYKTYpPe OCHOBHOI mpogeccHOHATBLHOM
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 (popmMaM 00y4eHUs

JJIS OYHOH (pOpMBI 00yUeHUsI

TpynoemkocTs
o o
Bu yueOHOH paboTEl 3.e. qac. ceMecTpam
7
OOmast TpyAOEMKOCTh AMCUUIUIMHBL O y4yeOHOMY 5 79 79
IUIAHY
Konrtakthas paboTa, B TOM 4ucCIIe: 36 36
AyIUTOPHbIE 3aAHITHS 36 36
Jlexuu (JI) 8 8
[Tpaktrueckue 3anstus (I13) 16 16
JlaGopatopusbie padotsl (JIP) 12 12
CamocrosTesannas paéora (CPC) 36 36
B TOM YHCJIE:
KOHCYJIbTAIlMM Nepes] 9K3aMEHOM
KypcoBasi pabota (TIpoeKT)
3ayer + +
JK3aMeH
JJIS1 32049HO# (popMBbI 00y4YeHUA
TpynoemMkocTsb
Bun yuebHoit paboTbl se. e, 110 KgpcaM
OO0mast TPyAOEMKOCTb JTUCIHMIUIMHBI IO
2 72 72
y4eOHOMY TUIaHY
KonraktHas paboTa, B TOM YHUCIIE: 12 12




TpynoemMkocTsb

Bun yuebHoi paboTbl se. e, 1o KgpcaM
AyIMTOpPHBIE 3aHATHS 12 12
Jlexuuu (JI) 2 2
[Tpaktiueckue 3anstus (I13) 10 10
JlaGopatopusie pabotsl (JIP)
CamocrositebHas padora (CPC) 60 60
B TOM YHCIIE:
KOHCYJIBTAIMHX TIepe]] SK3aMECHOM
3auer + +

4.2. Conep:kaHue QMCHUIIMHBI, CTPYKTYPHPOBAHHOE 10 TeMaM (pa3esiam)
€ YKa3aHUEM OTBeJIeHHOT0 HA HUX KOJIMYEeCTBA aKaeMUYeCKNX YacoB U BUI0B
Y4eOHBbIX 3aHATHH

o4yHasi (popmMa o0y4eHHs

KoanuecTBO 4acoB mo
BUJAaM 3aHATHI -
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Pa3znea 1.
YpaBHeHHns MAaTeMaTHYeCKOM
(¢u3uky U MeTOABI UX PelIeHUs

1 Tema 1. 12 2 2 2 6
OCHOBHbBIE TUIIBI YPABHEHUI
MaTeMaTHYeCKOW (GU3UKH U
KJIACCUYECKHE METO/Ibl MX PEIICHHS

Pa3pea 2.
I'unepbosmyeckne ypaBHeHust

2 Tema 2. 12 2 4 2 4
YpaBHEeHHS] CBOOOTHBIX KOJICOAHHIA

CTPYHBI

3 Tema 3. 10 2 2 6
VYpaBHEHUS BBIHYXIEHHBIX
K0JIe0aHUIl CTPYHBI

Pazpnen 3.
DJUINNTHYECKHE YPABHEHHUS

4 Tema 4. 18 2 4 2 10
Ypasnenus [lyaccona u Jlannaca




1 2 3 4 5 6 7
Pasnean 4.
Iapa0oauyeckne ypaBHeHUs!

5 Tema 5. 20 2 4 4
YpaBuenue Oypne
3auver +
Hroro 3a 8 cemecTp 72 8 16 | 12

3a0uHas ¢popma o0yueHus

KoaudecTBO 4acoB 1o
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S kypc
Pa3zpea 1.
YpaBHeHHs MATeMaTHYeCKOM
¢u3ukn 1 MeToAbI UX peleHust
1 Tema 1. 12 10
OCHOBHBIE THUITBI YPABHEHUI
MaTeMaTU4ecKoil Gpu3nku u
KJIACCUYECKHE METObI MX PEIICHUS
Paznen 2.
I'mnepOonyeckne ypaBHeHHsA
2 Tema 2. 12 2 10
YpaBHeHHs CBOOOIHBIX KOJIeOaHMA
CTPYHBI
3 Tema 3. 12 2 10
VYpaBHEHUS BBIHYKICHHBIX
KoJIe0aHUIl CTPYHBI
Pa3pea 3.
DITMNTHYECKHE YPABHEHUS
4 Tema 4. 24 4 20
YpasHenus [lyaccona u Jlamaca
Pasznea 4.
ITapaboinyecKkue ypaBHeHUs
5 Tema 5. 12 2 10
YpasHeHue Oypbe
3aver +
HToro 3a 5 kypc 72 10 60




4.3. TeMaTu4eCKHUil MJIaH JJ151 00y4AKOIIMXCSH:
04HOI (popMBbI 00yUeHUA
Pazgen 1. YpaBHeHuss MaTeMaTHueCcKOi (M3MKN U METOAbI UX PelIeHNs]

Tema 1. OcHOBHBIE THIIBI YPABHEHUI MATEMATHYECKON (PU3MKH U
KJIACCUYECKHUE MeTO/IbI UX peleHust

Jekyua. Onucanue 3aaad, NPUBOAAIIMX K AU(depeHIInaIbHbIM YPaBHEHUSIM
NIEPBOI0 MOPSAKA C YACTHBIMM MPOM3BOAHBIMU. OmnucaHue 3aaad, TPUBOIALIUX K
b depeHnnanTsHBIM YPAaBHEHHUSIM BTOPOTO TOPAJIKA C YACTHBIMH MPOU3BOTHBIMHU.

Ilpakmuueckoe 3anamue. VicciienoBanvue MOJICNIM B3aUMOJICHCTBUSI TOUYCUHBIX
CBETOBBIX ITyYKOB.

Jlabopamopnasa paboma. Pemienue 3anaun lltypma-JInysuis.

Camocmoamenvnasn padooma. OCHOBHbIEC IPUHIUIIBI AHAJIN3a MATEMATHYECKHUX
MOJIEJIEN PEAIBHBIX CUCTEM.

Pexomenoyeman numepamypa:

ocHoBHas [1, 2];

nomnoyHuTeNnbHag [1, 2, 3].

Paznen 2. 'mnep6osmyeckue ypaBHeHUst

Tema 2. YpaBHeHHsi CBOOOIHBIX KOJIEOAHUH CTPYHBbI

Jlekyusa. 1locTaHOBKa KpaeBbIX 3a/a4 Uil YPAaBHEHHsI CBOOOJHBIX KOJeOaHUI
6eckoneuHor cTpyHbl. @opmyna [amamOepa g pemieHus: ypaBHEHUS CBOOOHBIX
KOoJeOaHUil OECKOHEYHOW CTpyHbl. METOIbl pEIICHHUs YpaBHEHHS CBOOOJHBIX
KOJI€0aHUI OrpaHUYEHHOMN CTPYHBI.

Ilpakmuueckoe 3anamue. Penienve ypaBHeHUN TUNIEPOOTIUYECKOTO THUIIA.

Jlabopamopnaa padboma. ViccienoBanve ypaBHEHHs] CBOOOJHBIX KOJIeOaHUMN
CTPYHBL.

Camocmoamenvnaa padoma. AHanu3 ypaBHEHHUS CBOOOIHBIX KOJI€OAHUMN
CTpyHbI. BrInonHeHnue pacueTHo-Tpaduueckoil (KOHTpOJIbHOM) paboThl «Pemienue
ypaBHEHU TUNEPOOTHUECKOTO TUITAY.

Pexomenoyemasn numepamypa:

ocHOBHas [1, 2];

nomnoJiHuTeNbHas [ 1, 2].

Tema 3. YpaBHeHHsI BLIHYKIE€HHBIX KOJI€OAHUH CTPYHbI
Ilpakmuueckoe 3anamue. PellieHne ypaBHEHNUN B YACTHBIX ITPOU3BOJHBIX.
Jlabopamopnaa  padoma. ViccienoBanue ypaBHEHHUSI  BBIHYXKJICHHBIX
KOJI€OaHUI CTPYHBI.

Camocmoamenvnasa padoma. AHaIN3 W PELUICHUE BOJHOBBIX YpPAaBHEHHM.
BrlnonHenre KOHTPOJIbHOM (pacueTHO-Tpaduueckoii) padoTsl «Pelienne ypaBHEeHU
rUnepO0IMYECKOro TUIIAY.



Pexomenoyeman numepamypa:
ocHOBHas [1, 2];
nomnoJiHuTeNnbHas [ 1, 2].

Paznen 3. DiummnTuyeckue ypaBHeHH st

Tema 4. YpaBuenus Ilyaccona u Jlanuaca

Jlekyua. IloctanoBka 3amau Jupuxie u Helimana s ypaBHeHus Jlammaca.
®opmyiia ['puHa 1 €€ NCTI0JIb30BAaHUE JJIsl HAXO0KICHUS pelieHus ypaBHeHus Jlannaca.
Pemenue 3amaun qupuxiie.

Ilpakmuueckoe 3anamue. PenieHue KpaeBbIX 3a1a4.

Jlabopamopnas padoma. ViccnenoBanue ypaBHEHUM 3JNTUNTHYECKOTO THUIIA.

Camocmoamenvnana padboma. Aunanu3 QPyHIAMEHTAIBHOTO  PEIICHUS
ypaBHeHust Jlammaca. VMcnons3oBanue ¢GyHkmmm ['puHa Uisi pemieHus YpaBHECHHUS
Jlarnaca. BeimoHeHUEe KOHTPOJIBHOH (pacueTHO-rpaduueckoii) padoTel «PemreHue
YPAaBHEHUM JUTUITUYECKOTO TUIIAY.

Pexomendyeman numepamypa:

ocHoBHas [1, 2];

nomnoyHuTeNnbHas [ 1, 2].

Pa3nen 4. [lapabonuveckne ypaBHeHU S

Tema 5. YpaBHenue dypnbe

Jlekyua. 1locTaHOBKa KpaeBbIX 337a4 M METOJbl PELICHUS ISl ypaBHEHMS
TEIJIONPOBOJIHOCTH B HEOTPAHUYEHHOM M OIPAaHUYEHHOM CTEPIKHE.

Ilpakmuueckoe 3anamue. Penienre ypaBHEHUs TEILIONPOBOAHOCTH METOAOM
Dypsbe.

Jlabopamopnasa paboma. ViccienoBanue ypaBHEHUM MapaOOIMYeCcKOro THIa.

Camocmoamenvnaa padoma. [lpuMeHeHre MHTErPaIbHOTO IpeoOpa3zoBaHus
@yppe I pelICHUs] ypaBHEHUs TEIUIONPOBOAHOCTHU. BBINOIHEHME KOHTPOJIBHOU
(pacueTHO-Tpaduyeckoif) paboTsl «PelieHne ypaBHeHNN TapaboIMYeCKOro TUIIAY.

Pekomendyeman numepamypa:

ocHoBHas [1, 2];

nomnoJiHuTeNbHas [ 1, 2].

3a04HOI GopMBbI 00yUeHMsI
Pazjnen 1. YpaBHennst MaTeMaTu4eckoi GU3NKU M MeTObI UX pelIeHHUs

Tema 1. OcHOBHBIE THIIBI YPABHEHHH MaTeMaTHYeCKON PU3MKH U
KJIacCHYeCKHe MeTOAbI UX peleHUs
Jekyua. Onucanve 3aaad, MPUBOAAIINX K Au(depeHITnaIbHBIM YPaBHCHUSIM
MIEPBOr0 MOPSAKA C YAaCTHBIMU MPOM3BOAHBIMU. OmnucCaHuE 3a1ad, MPUBOASIIUX K
nuddepeHIranbHbIM YPaBHEHUSIM BTOPOTO MOPSAKA C YACTHBIMU MPOU3BOAHBIMH.



Camocmoamenvnana paboma. ViccienoBaHue MOJECIU B3aUMOACHCTBUSA
TOYEYHBIX CBETOBBIX My4ykoB. Pemenue 3amaun Urypma-JImyBusmig. OcHOBHbIE
IOPUHIIUIIBI aHAJIM3a MAaTEMATHYECKUX MOJEIIEN PEAIbHBIX CUCTEM.

Beinonnenne nabopatopHoit padotel «Pemenue 3agaun Hltypma-JlnyBumis.

Pexomendyeman numepamypa:

ocHoBHas [1, 2];

nomnoJiHuTeNnbHas [ 1, 2].

Pa3nen 2. 'unep0osnyeckue ypaBHeHUst

Tema 2. YpaBHeHHs CBOOOJIHBIX KOJIEOAHN CTPYHBI

Ilpakmuueckoe 3amamue. PernieHne ypaBHEHUS CBOOOJIHBIX KOJIeOaHMIA
CTPYHBI.

Camocmoamenvnasa padoma. 1locTaHOBKa KpaeBbIX 3alad ISl ypaBHEHUS
cBOOOAHBIX KoneOaHuil OeckoHeuHO# cTpyHbl. Popmyna Jamambepa il pemieHus
ypaBHEHUS CBOOOJHBIX KOJEOAHH OECKOHEYHOW CTpyHBl. MeETOabl pelIeHus
ypaBHEHUS CBOOOAHBIX KOJI€OAHUN OrPAHMYEHHOM CTPYHBL. AHAIU3 YpPaBHEHHUS
CBOOOJHBIX KoJieOaHUM CTpyHbl. PemeHue ypaBHEHUH TUNepOOJIMYECKOro THIIA.
Brinmonnenne KoHTpoOabHOHN (pacueTHO-Tpaduyeckoit) padoTsl «Pemenue ypaBHeHUN
TUNEepOOIMYECKOTO THUIAY.

Bremonnenune naboparopHoil padoTsl «MccnenoBanue ypaBHEHHsS CBOOOJHBIX
KOJ1Ie0aHUil CTPYHBDY.

Pexomenoyeman numepamypa:
ocHOBHas [1, 2];
nomnoJiHuTeNnbHas [ 1, 2].

Tema 3. YpaBHeHUS BbIHYKIEHHBIX KOJIe0aHUI CTPYHBI

Ilpakmuueckoe 3anamue. PenieHue ypaBHEHHS BBIHYXJEHHBIX KOJeOaHUU
CTPYHBL.

Camocmoamenvnasa padoma. lloctaHOBKa KpaeBbIX 3a1ad Uil YpaBHEHUS
BBIHYKJICHHBIX KoJieOaHui cTpyHbl. @opmyna Jlanambepa Jj1si pelieHust ypaBHEHUS
BBIHY’KJIGHHBIX KOJIeOaHUN CTpyHBl. AHaJIU3 M PEIICHHWE BOJIHOBBIX YpaBHEHHIA.
Pemienne ypaBHEHWI B 4YacCTHBIX ITPOM3BOJHBIX. BBINIOJHEHUE KOHTPOJIBHOU
(pacueTHO-Tpaduueckoii) paboThl «Pemenne ypaBHeHUH TUIIEPOOTUYECKOTO TUTIAY.

Brimonnenue — nmaGopatopHoid  pabortel  «McciemoBaHue ~— ypaBHEHUS
BBIHYKJICHHBIX KOJICOAHUI CTPYHBI».

Pexomenoyeman numepamypa:
ocHOBHas [1, 2];
nomnoJiHuTeNNbHas [ 1, 2].

Paznen 3. DiummnTuyeckue ypaBHeHH st

Tema 4. YpaBuenus Ilyaccona u Jlaniiaca



Ilpakmuueckoe 3anamue. PelieHne ypaBHEHNUN SJUIANITUYECKOTO TUIIA.

Camocmoamenvnan paooma. IlocranoBka 3amau Jlupuxine u Heitmana nms
ypaBHeHus Jlamtaca. @opmyna ['pruHa u €€ ncnosib30BaHuE AJ1s1 HAXOKJICHUS PEIICHUS
ypaBHeHus Jlannaca. Pemenune 3amaun Jupuxiie.

AHanu3 ¢yHIaMeHTalbHOro pelieHust ypaBHeHus Jlamnaca. Mcnonbs3oBaHue
¢ynkuun I'puna nns pemenus ypaBHeHusi Jlamnaca. PemenHue KpaeBbIX 3ajad.
BrimonHeHue KOHTpoJIbHOU (pacueTHO-rpadudeckoii) paboTel «PerieHne ypaBHeHUi
AJUIMITUYECKOTO TUIIA.

Brimonnenue — maGopatopHodt  pabotel  «VcciaemoBanue — ypaBHEHHI
AIUTMOTUYECKOTO TUIIA.

Pexomenoyeman numepamypa:
ocHOBHas [1, 2];
nomnoJiHuTeNnbHas [ 1, 2].

Pasznen 4. IlapaGoanyeckne ypaBHeHUS

Tema 5. YpaBHenue ®ypnbe

Ilpakmuueckoe 3amamue. PenieHue ypaBHEHUM MapabOJUYECKOrO THIIA.
Camocmoamenvnasa padoma. I1ocTaHOBKa KpaeBbIX 3a/lad U METOJbl PELICHUS JIS
YPaBHEHHS TEIJIONMPOBOJHOCTH B HEOTPAHUYEHHOM U OTPAaHUUYEHHOM CTEPIKHE.

[Ipumenenue uHTErpabHOro Mpeodpa3zoBanus Oypbe A PElICHUs ypaBHEHUS
TEIUIONPOBOJHOCTU. PeleHne ypaBHEHHUs TemonpoBogHOCTH MeTonoM Dypse.
BrimosHeHNEe KOHTPOIBHOH (pacueTHO-Tpaduueckoii) paboTel «PerieHne ypaBHEHUI
1apa0oIuYeCKOTO TUIIaY.

Beimoninenne  nabopatopHoil  pabotel  «lMcciemoBaHue — ypaBHEHUU
napaboJIMYeCKOro TUTIay.

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

5. MCTOI[I/I‘IGCKI/IC PEKOMEHIAIUMA 110 OPTraHU3aAllMHd U3YICHUA TUCIHTUITIJINHBI

[Tpu peanu3amuu TPOrpaMMbl JAWCIHUILIAHBI HCIIOJIB3YIOTCS JICKITHOHHBIE,
NPAaKTHYECKHE U JTA0OPATOPHBIC 3aHSTHSI.

OOmUMU TICNISIMA 3aHATUN SBJISIOTCS:
— o0o01IeHne, cucTeMaTu3alus, YriayOJIeHHe, 3aKpelieHHe TEOPETUYECKUX
3HAHWUW TI0 KOHKPETHBIM TEMaM JIUCIUTUIHHEI;
— dbopMUpOBaHHE YMCHHHA TPUMCHITHh IIOJYUCHHBIC 3HAHUS Ha MPaKTHKE,
pealn3anus eIUHCTBA HHTSIUICKTYATbHON M MPAKTUICCKOM JIEATSIIEHOCTH,
— BBIPA0OTKA NP PEIICHUH MOCTABICHHBIX 3a7a4 MPO()eCCHOHALHO 3HAYUMBIX
KayecTB:  CaMOCTOSITCIIBHOCTH,  OTBETCTBEHHOCTH,  TOYHOCTH,  TBOPYECKOMU
UHUIMATHBHI.

LlensiMu ICKIIUHU SBJISFOTCS:



- (dbopMUpOBaHNE CUCTEMATH3UPOBAHHBIX HAYUYHBIX 3HAHUN MO AUCIUTUINHE C
aKLEHTOM Ha HamboJsiee CIOXKHBIX BOMPOCAX MOCTPOCHUS MAaTEMaTHUECKUX MOJENen
(Gu3NYECKUX MPOLIECCOB U SIBICHUH;

- CTUMYJUPOBAaHUE aKTUBHOM MMO3HABATEIBHON ACSITEILHOCTH 00YyYaIOIINXCS,
crocoOcTByIo1Iel (HOPMUPOBAHUIO UX TBOPUECKOTO MBILIJICHUSI.

B xome mpakTHyeckoro 3aHATUS OOECHEYMBAETCS TMPOIECC AKTHUBHOTO
B3aMMOJICUCTBHS 00yYaIOUIUXCs C Mperno/iaBaresieM; MpUoOpeTaoTCs MPAKTUIECKUE
HaBbIKU W yMeHHs. Llenb mpakTU4YecKoro 3aHsTHs: YIIyOuTh U 3aKpENuTh 3HAHMS,
MOJIyYeHHbIC Ha JIEKIMH, (OPMHUPOBAHWE HABBIKOB HCIOJIB30BAHUS 3HAHWM IS
pelleHrs TPAaKTHUUYECKUX 3ajlay; BBINOJHEHHE TECTOBBIX 3aJaHUN MO IPOBEpPKE
IIOJIYYEHHBIX 3HAHUN U YMEHUHU.

Llenpio 11a00PAaTOPHOTO 3aHSTHS SIBISIETCS YCBOCHHE TEOPETUYECKUX OCHOB
JVMCIUTUTAHBI U TTOJYYeHHE MPAKTUUECKNX HABBIKOB HMCCIICOBAHMUS ITyTEM MMOCTAHOBKH,
npoBefeHNs], 00paOOTKM M TIPEACTaBICHHUS PE3yJbTaTOB HKCIEPHMEHTa Ha OCHOBE
MPaKTHYECKOTO MCIIOIB30BAHUS PA3TUYHBIX METOAOB (HAOIIONEHUSI, CPAaBHEHUS U JIp.),
pHUOOPETEHNST HABBIKOB OITBITA TBOPYECKOM AEATEILHOCTH.

JlaGopaTopHast paboTa — cCaMOCTOSITETLHOE BHITIOJIHEHUE KaXIbIM 00y4YatoIMMCSI
y4eOHOM TPYIIbl IKCIEPUMEHTAIBHOTO 3a/aHusl Ha jabopaTopHoM 3aHsTuH. [lpu ee
MPOBEICHUU KaXIbIM O0YYaroIIMMCsl OCYIIECTBIISIETCS CAMOCTOATENbHAsE 00paboTKa H
Ipe/CTaBlIEHUE Pe3yJIbTATOB B BUJIE OTYETA IO JIAOOpaTOPHOIl padoTe.

CamocrosiTenbHast paboTta oOydaroluxcs HamnpaBiieHa Ha YyIriIyOJleHHe u
3aKpeIyICHHE 3HAHHM, MOJyYeHHBIX Ha JIGKIHSIX W JAPYTUX 3aHATHSIX; BBIPAOOTKY
HABBIKOB CaMOCTOSITEIbHOTO aKTHBHOTO MPUOOPETEHHSI HOBBIX, JOIMOJHUTEIBHBIX
3HaHWW; TOATOTOBKY K TPEACTOSALINM 3aHSITHUAM; BBHITIOJTHEHHE KOHTPOJIBHBIX
(pacuérHo-Tpaduyeckux) padbor.

6. OI[CHO‘IHLIe MaTepuajabl IO JUCHUIIJIMHE

Texymuit KOHTPOJIh YCIIEBAEMOCTH 00ECIICUNBAET OIICHUBAHUE XOa OCBOCHUS
JTUCITUTUTMHBI, TTPOBOJIUTCS B COOTBETCTBUU C COJIEPKAaHUEM JHUCIUILUIMHBI IO BHIaM
3aHATHI B OpMeE Ompoca, TECTUPOBAHMS, pACYETHO-TPAPUIECKUX padoT.

[IpomexxyTouHasi arrectanusi 00eCleYuBaeT OICHUBAHHUE MPOMEKYTOYHBIX U
OKOHYATEThHBIX PEe3yJIbTATOB OOYYEHHs TO JUCHIUILIMHE, TPOBOIUTCA B Qopme
3ayerTa.

6.1. IIlpumepHbIE OLIEHOYHbIE MATEPHUAJIbI:

6.1.1. Texkyuero KOHTPOJIs

TunoBbie TEMBI 1JIsl KOHTPOJIbHBIX (PacUeTHO-rpa)uIecKHX) padoT:
1. MccnenoBanue ypaBHEHHM TUIIEPOOTMYECKOTO THIIA.
2. VccnepoBanue ypaBHEHH 3JLTUIITUYECKOTO THUIIA.

3. HccnenoBanue ypaBHSHHH mapabOInIeCKOro THIIA.

Tunossbie BONpockI 11 onpoca:



1. BonnoBoe ypaBHeHue B R?

2. VpaBHEHHE TEILIONPOBOJHOCTH B R?

3. Oneparop u ypasHenue Jlamnaca R?

4. IsyMepHbIii onepatop Jlamnaca B MOJISIpHBIX KOOPAMHATAX

5. OnHOMEpHOE BOJIHOBOE YpaBHEHHE C HANHMCAHMEM HauyalbHBIX YCIOBHM, 3aMEHBI
NEPEMEHHBIX U YKa3aHHUEeM KaXKJIOTO MapaMeTpa BXOAIIETO B ypaBHEHHUE

6. IlocranoBka 3amaum Lltypma-JlnyBusis: oObIKHOBEHHOE Au(epeHIInaIbHOEe
ypaBHEHHE 2-TO TOPSJKA, TPAaHUYHBIC YCIOBHs (MaTeMaTudeckas ¢Gopma 3alucH,
cioBecHas (PopMyIUPOBKA)

7. Teopema o cBOIiCTBax COOCTBEHHBIX YHCEN U COOCTBEHHBIX (PYHKIIHH 3a1a4u
[Itypma-JInyBumis.

8. Teopema CtekJioBa.

9. Unes HaxoxkaeHust 001iero HeHyneBoro pemenus it OJ1Y 2-To mopsaka MeToaoM
Dypsbe.

10. Drambl obmeit cxembl Mmetoga Dypee.

11.06mmi#t BuA ypaBHEHHS MapabOJIMUECKOTO THIA ¢ TPAHUYHBIMU U HAYaJbHBIMU
YCIIOBUSIMH, €70 METOJ PEIICHUS

12. MaremaTtuueckas popma 3anucu rUnepO0IMUeCKOro YpaBHEHHS U €ro CIIOBECHas
dbopmyIupoBKa

13. MaremaTtuueckast popma 3alucu IUTUITHYECKOTO YPABHEHHUS U €r0 CIOBECHas
dbopMyIupoBKa

14. Marematuueckas ¢popma 3anucu NapadoIMUYeCKOro YpaBHEHHUS U €ro CIOBecHas
dbopmyHupoBKa

15. MaTteMatuueckas gopma 3amucH U ciioBecHas GOpMyIUPOBKAa KpaeBOU 3a/1auu
16. OnpeneneHue yCTORYMBOTO peIICHUS

17. Onpenenenre pyHIaMEHTATBLHOTO PEIISHUS

18. Onmcanue GpU3NIECKON MOJIETN B3aMMOICHCTBHSI BCTPEUHBIX CBETOBBIX ITyYKOB C
PUCYHKOM.

19. Unes MeTona «IpUCTPEIIKW» JI peleHus KpaeBbix 3aj1ad B MathCad

20. Ipumenenne Oyoka Given/Odesolve: why and when?

21. AnropuT™ METO/1a MPUCTPETKH (KpaTKOe OITMCAHUE)

22. ®dyukmus sbval: the use and syntax. Camasi BakHasi CTpOKa JIMCTHHTa IPH
ucrnoyib3oBaHuu (GyHKuH sbval? OcoOeHHOCTH anropuTMa MPUCTPETKUA B (HYyHKIIUH
sbval?

23. IIpeumymiectBa ¢pynkun rkfixed?

24. Ananu3 rpadguka peleHus no MaTeMaTH4ecKo Mojenu (pU3n4eckoro mpoiecca
B3aMMO/ICHCTBHS BCTPEYHBIX CBETOBBIX MYUYKOB (KpaTKas (pu3ndeckas HHTEpIpeTanus
rpaduka GyHKIIUU IO TOUKE TIEPECEUCHUS C OChI0 Y) .



25. Maremaruueckoe yCIIOBHME 3a/laHdsl peajbHBIX [apamMeTpoB  MOJEIHU
B3aUMOJCHCTBHS BCTPEYHBIX CBETOBBIX IYYKOB JUIS BO3AYIIHON cpenbl. K demy
OPUBOJUT CYIIECTBEHHOE YBeIMYeHUE KodpduimenTa ocnadaeHus?

26. llpumeHeHue <oKeCTKHX» cucTeM. Kakoili Meron peann3oBaH B OJioke
Given/Odesolve mnst pemenus «xectkux» cucteM? B yem Hemoctatok MathCad ms
HaXO0XKJIEHUSI HEJOCTAIOMINX HAa4YaJbHBIX YCIOBHM JUIA «GKECTKHUX» KPAaeBbIX CUCTEM?
27. Ilpumeph! pu3HUECKuX 3a/1a4 Ha COOCTBEHHBIE 3HAUCHUS

28. CyTh MeTOJ1a IPUCTPENKH Jig pemienus 3agaun L typma-JlnyBusms

29. Kakue ¢pynkiuu B MathCad ucnonb3yroT st pemieHus 3a1ad Ha COOCTBEHHbIE
3HaueHus? B 4eM cocTOUT 0COOEHHOCTh 3a/IaHus TIEPBOTO apryMeHTa’?

30. Kakoit ¢pynkuumeit B MathCad nmonbs3yrores uist mocTpoeHus rpadguka cOOCTBEHHOM

byHKIUN?
Tumnosble 3a1a4n.

1. BeckoHeuUHas CTPyHa, MMEIOIIAs BOJTHOBOM apaMerp a’=4, B HauallbHbI MOMEHT

BPCMCHH OTKJIOHCHA, KaK Ha pHUC. 1. 3HaueHUs Uo " C TIPUHATH paBHBIMU CJIMHUIIC.

2c 3a 4a

) C
Haiitu npoduiib cTpyHbI 1)1t MOMEHTOB BpEMEHU -, — ,— , —.
a a C C

UO e

-5¢ -1.5¢

T
|
: 1.5¢
|
|

A

Puc. 1

2. BeckoHe4Has HEOTKIOHEHHAs CTPyHA, MMEIOIAs BOIHOBOM IapaMerp a’=3, B

HayaJIbHBIM MOMEHT BPCMCHH I10JIYy4aCT CKOPOCTh, KdK IIOKAa3aHO Ha pHUC. 2. 3HaueHus

2¢c 3a

o C
Vo u ¢ npuHsTh paBHbIMU 1. Haiitu npoduiib CTpyHBI 4711 MOMEHTOB BPEMEHU — , — ,—
a a C

4a

y .
C

Vo
AAAAA 2

YvYyyYYY

Puc. 2



3. BeckoHeuHas cTpyHa (BOIHOBOM apaMeTp a°=6) B HaYaIbHbI MOMEHT BPEMEHH
OTKJIOHEHA U TOJy4YaeT CKOPOCTh, KaK Moka3zaHo Ha puc. 3. 3nauenus Uo, Vo u ¢

o c 2c
IIPUHATH paBHBIMU CIWMHHUIIC. Haiitu HpO(bHJ‘IB CTPYHBI VI MOMCHTOB BPCMCHHU — , —
a a

3a 4a
1_ ] .
C C

Uo

A A AL

2.5¢c 3.5¢ X

4. Pemuth 3apaun s ypaBHeHus Jlamnaca B IpsSIMOYTOJIBHUKE:
41. u +u =0, O<x<a, 42. u +u =0, O<x<a,
XX yy XX yy

O<y<b; O<y<b;

u|x:0 =0’ ux X=

, =0, O<y<b; U ., =0,0<y<b;

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

y=0 y=0
5. Pemmts 3amaun qupuxiie u HelimaHa miis kpyra u KoJibla:

62u+18_u 1 &%

5.1. e =0, p>1, 0<o@<2n;
opt pop p*op’
u|p:l:cosz(p, 0<@p<2n.
ou 106u 1 &%
5.2. s+——+———=0, 0<p<R, 0<¢p<2n;
op° pdp p°ogp
— qin?
upsz—sm ¢, 0<¢p<2nr.
o’u 1ou 1 o4
5.3. =0, 1<p<2,0<¢p<2n,

et
op® pop p’og

u , =1l+cos’e, ul ,=sine, O<o<2r.

TunoBble 3a1aHus IJIs TECTUPOBAHUA:

Bonpoc Ne 1. Kakoe u3 mpexactaBieHHBIX Au(GepeHIINATBHBIX ypaBHEHUN C
YaCTHBIMH  TMPOU3BOJHBIMH  TIEPBOTO  TOPSAKA  OTHOCHTEIBHO  (DYHKIIHH

U(X,Y) sensercs muueitabim?



1. 2xyu;—5u’y—8x:0_
r\2 '
2. (U) —u,-1=0,

3. 2u —uu, +y=0,

Bomnpoc Ne 2. YpaBHeHUs XapaKTEPUCTHUK 1J1s1 TUPPEpEHITNATBHOTO ypaBHEHUS

’ 2,1 _
¢ “acTHBIMH IpoM3BoAHbIME mepBoro mopsaka XUy —Y U, =2 oraocurensho

byHKIIH U(X, Y) UMEIOT BUJIL:

dx _dy _du
y°© 2
2. xdx:—d—gzzdu_
y
x__dy_du
3. y y. 2

Bonpoc Ne 3. Pemenue 3amaun Komm s auddepeHmaisHOTO YypaBHEHUS C

YaCTHBIMH IIPOU3BOIHBIMU IEPBOTO MOPAIKA U, —3U=0 ornocurensuo byHKIHH
u(x,y) IPY YCIIOBUU % -0~ y2 MPEACTABICHO (QYHKIHEH

1. u(x,y) =2ye™.

2.u(x,y)=y’e™.

2,-3
3. u(x y)=ye™.
Bomnpoc Ne 4. Kakoe u3 npeacraBieHHbIX Ju(pepeHInanbHbIX ypaBHEHUH B

YaCTHBIX NPOM3BOJHBIX HEPBOTO MOPAAKA OTHOCHTENLHO pynkuuu U (X, t)
Ha3bIBaeTCsA ypaBHEeHUEM Xormda?

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

3. u/+uu, =1



Bonpoc Ne 5. [1pu kakoMm ycnoBuu nHeliHOe nuddepeHInanbHOe ypaBHEHHE C
YaCTHBIMH MMPOU3BOHBIMH BTOPOTO TIOPSJIKA

U(X, Y)Us +20(X, y)uy, +c(X, y)uy, + F (U, Uy, U, X% y) =0 orrocurensio

dynxuun U(X, Y) umeer runepGommuecknii tnn?
1. (b(x, y))* —a(x, y)e(x y) =0.
2. (b(x, ¥))* —a(x, y)e(x, y)XO.
3. (b(x, ¥))* —a(x, y)e(x, ¥))0.

Bonpoc Ne 6. Kakoe u3 npencraBieHHbIX AU (EpEHIIMATBHBIX YPABHEHUN C

YACTHBIMU POU3BOIHBIMH BTOPOro mopsizka otHocurensho dymkmun U(X, Y) e
SIBJISIETCA YPABHEHUEM AJUIMITUYECKOTO THUIA?

1. Up +a‘uy, =0,

" 2..M

2. Ul =a‘u

3. u;’x+ugy_ f(X’ y)=0

Bonpoc Ne7. Jlunueit mapabonmuroctd mudpepeHInansHOTO ypaBHEHUS C
/4 /4 ”
YaCTHBIMH TPOW3BOJHBIMU BTOPOro TOpsiaka Uy — 2Xu w T YUy + 5x=0

OTHOCHUTENBHO (yHKITUH U(X, Y) SIBIISAETCS
1. Okpy>KHOCTb.
2. BetBb runepO0IIbI.
3. ITapabomna.

Bonpoc Ne 8. YpaBHenue xapakTepucTuk 11 1udhepeHInanbHOro ypaBHEHUs
C YaCTHBIMU IPOU3BOIHBIMU BTOPOTO nopsjika

a(x, y)uy, +2b(x, y)ug, +c(x, y)uy, +F(u,,u,,u,X,¥) =0  orgocuremsno

byrxumn U(X, Y) umeer sux:

1. a(x, y)(dy)* —2b(x, y)dxdy +c(x, y)(dx)* =0 .
2. a(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. Pemenue 3amaun Komm s auddepeHmaibHOro ypaBHEHUS C

"
YaCTHBIMM IIPOM3BOAHBIMH BTOporo mopsaka Uy = 2 oTHOCHTENBHO byHKIMH
!
u — l uy =X o
U(X, Y) npu ycropmsix y=0"" /y=07~ % npencrasneno dyHKIHECH

1. u(x,y)=1+y*.
2. u(x,y) =1+ xy+y?.
3. U(X,y)=1+xy.

Bomnpoc Ne 10. 3agaua o cTalilmoHapHOM TEIJIOBOM COCTOSIHUH pacCMaTPUBAETCS
C IOMOIIIBIO UCCIIEIOBAHMS

1. BosiHOBOTO ypaBHEHUS.
2. YpaBHEHUS TETUIONPOBOIHOCTH.
3. YpaBuenus Jlamnaca.

Bonpoc Ne 11. Kakoe W3 TmEpeYUCICHHBIX YPABHEHHM OIMCBIBAET
BBIHY’KJICHHBIE KOJIEOAHUSI CTPYHBI?

" 2,.m
1. Ug —a‘uy, =0

" 2.1
2. Uy —a Uy = f(X’t).
3. Ul —a’u” = f(xt).

Bonpoc Ne 12. Kakoil BuA NOpUMET YypaBHEHHE TEIUIONPOBOJHOCTA B
OJIHOPOJHOM CTEpKHE, eclii KOA(PUIIMEHT BHYTPEHHEH TEIIONPOBOAHOCTH k=05

, TeroeMKocTh BemectBa C =1, motHocTh BemmectBa O = 2 ?

! 1 14
1. ut = Zuxx .

' "
2. U =4u,,

! 1 ”n
3. ut = Euxx .

Bonpoc Ne 13. CoOctBennsiMu umciamu 3anaun  Lltypma-JInyBusmis

X"(x)+cX(x) =0, X(0) =X(2) =0 spusrorcs uncna



Lo n=12,...

7Z'2n2

2 1 n=12,..

3. 47°n* n=12,...

Bonpoc Ne 14. Meron pasaeneHuss INEPEMEHHBIX PELIEHUS YPaBHEHUHN
MaTEMaTUYECKON (PU3UKHU TAaKKE HA3bIBACTCA

1. Metonom lupuxie.
2. Meroaowm Ilyaccona.

3. Metogom Dypre.

Bonpoc Ne 15. B uyem 3akmtouyaercss (PU3MYECKUd CMBICT OJHOPOJHOCTH
ITPAHUYHBIX YCIOBUI?

1. 'paHr4YHBIE TOUKH HEMTOABHUKHBI.
2. I'paHUYHBIEC TOYKH TOABUKHBI.
3. I'paHMYHBIE TOYKU MEHSIOT MOJIOKEHUE 110 3aIaHHBIM 3aKOHAM.

Bomnpoc Ne 16. KpaeBoii 3agaueil aisi ypaBHEHUsT MAaTeMaTHUYEeCKOW (UBMKHU
Ha3bIBACTCS

1. 3agaya Komu (3a1aua ¢ Ha4YaIbHBIMU YCJIOBUSMHU).
2. 3agayda ¢ TpaHUYHBIMU YCIIOBUSMH.
3. 3ajava ¢ HaYaJIbHBIMU U TPAHUYHBIMH yCIOBUSIMHU.

Bonpoc Ne 17. Kakoit Bug umeet ¢popmysa JlanamOepa pemieHus: ypaBHEHUS
2
CBOGOHBIX Konebanuii Geckoneunoii crpynst: Uy = 4Uy  U(X,0) = X*

u, (x,0) = cosx?

X+t

12 2
1 u(x,t)=(x O+ (x+) +J'coszdz.
x—t
_ 2 2 X+2t
2. u(x,t)=(X 2"+ (x+2) + Icoszdz_
2 X—2t
_ 2 2 X+2t
3 u(xt)= (xZ20)7 + (x+2)" jcos2 z2dz.

2 x—2t



Bonpoc Ne 18. B kakoMm cirydyae BOZHUKAET SABJICHUE TIPSIMOM U 0OpaTHON BOJIHBI
pu CBOOOIHBIX KOJIEOAHUSIX OECKOHEYHOU CTPYHBI?

1. HayanpHbI UMITYJIbC PAaBEH HYJIIO.
2. HayasibHOE cMENIEHNE PABHO HYJIIO.

3. O6a HavaJbHbIE YCIOBUS HEHYJIEBBIE.

Bonpoc Ne 19. OOmee pemnieHne ypaBHEHHS CBOOOJTHBIX KoJieOaHUH
OTPAaHUYECHHOU CTPYHBI

ug =9uy,, u(0,t) =u(r,t) =0 npencraBumo B BHzE:

XX 1

1. U(x,y)=>_(Ancos3nt+ Bnsin 3nt)sin nx

n=1

2 U(Xx,y)= Z(An cosnt+ Bnsin nt)sin nx

n=1

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

n=1
Bonpoc Ne 20. Kakoii Bua umeet dhopmyna lamambepa perieHus ypaBHEHUS

BBIHYKICHHBIX KONIeOaHHMil GeckoHewnoll crpymsr: Ug =Up +Xt, U(X,0) =sin X,

u;(x,0) = xe ™ 9

X+t t x+(t-7)

1. u()(’t):sm(x—t)+sm(x+t)+1 _[ze‘zzdz+lj‘ _[}rd}dr.
2 2 X—t 2 0 x—(t-7)
_sin(x—t)+sin(x+t) 1 £
2. U(x,t)= ; +5j [Ydz

0 x—(t-7)

. _ . X+t , t x+(t-7)
5 u(xt) = SN t);S'”(X+t)+ [z dz+[ [Yeide
x—t 0 x—(t-7)

Bonpoc Ne 21. Ilpu pemenun metonoM Pypbe ypaBHEHHS BBIHYKICHHBIX
KoJIe0aHMii CTPYHBI, 3aKPETICHHOM ¢ 000MX KOHIIOB, HEOOXO0IUMO

1. Uckath PCUICHUC KaK CYMMY CBO60,ZIHOFO K0JICOATEILHOIO JABHXKCHUS U
YHUCTO BBIHYXKICHHOTI'O K0JIEOATEIIbHOT'O JABHKCHMUS.

2. HGHOCPC,}ICTBCHHO IMPUMCHATb METO CDpre AJI1 HaXOXKACHUA PCIICHMA
HCXOJHOT'O YPABHCHHU.



3. Uckath pelieHne TOIbKO COOTBETCTBYIOIIETO OJTHOPOIHOTO YPABHEHUS
(ypaBHEHUS CBOOOJHBIX KOJIEOAHUN OTPAaHUYCHHOU CTPYHBI).

Bonpoc Ne 22. B ciiyuae koneOaHuii CTpyHBI IO/ JEHCTBUEM FapMOHUYECKH
KOJIeOIIOIIeHCS BBIHYK/IAIOIICH CUITHI SIBJICHHE PE30HAHCA BOSHUKAET, €CIIH

1. YacToTa BBIHYXAOIIEH CHIIBI HE COBIAAAET HU C OJHON U3 4acTOT
COOCTBEHHBIX KOJIEOaHUN CTPYHBI.

2. YacroTa BBIHYX A0S CUITBI TPUOJIMIKAECTCS K OHOM U3 4aCTOT
COOCTBEHHBIX KOJICOAHUN CTPYHBI.

3. HUacToTa BBIHYX/IatOIEH CUJIbI paBHA OJIHOM U3 YaCTOT COOCTBEHHBIX
KOJI€OAHUI CTPYHBI.

Bonpoc Ne 23. Tlpn Kakmx COOTHOIIGHHAX MEXAy Napamerpamm ,0,C

2 2
(GyHKIHS u(x, y) =ax” +bxy+cy” ssnsercs rapMOHHUYECKOM?
1.a=b.
2.a=—C.

3.a+b+c=0,b=0.

Bomnpoc Ne 24. Kpaesas 3amaua Heiimana ayst ypasuenus Jlamumtaca AU =0, re
dynxmua U(M) 3anana B o6nactn, orpaHndeHHOM oBepXHOCTHIO (S) , MMeer Bu:

1. (ZEN)/(S) =pM)

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

ou
3 & /(S) — (M),

Bonpoc Ne 25. VpaBHenue Jlamnmaca Ha TJIOCKOCTH B TOJIIPHOM CHUCTEME
KOOPAWHAT MPEACTaBUMO B BUJE:

ou 1 ou 1 o
L2217~ t 27
op° popop p° Op
o'u lou 1 o4
2. A2t Tt T
op° pop pOp

0.

O .

o'u  ou

—+—=0
3. 8,02 6(02 '



Bonpoc Ne 26. OyHkuuto U(,O, (0) , TADMOHHUYECKYIO0 BHE Kpyra paguyca a ¢
3aJlaHHbIM YCIIOBUEM Ha €ro IpaHulie, CIeAyeT UCKATh 1o (hopmyJe:

1. Uu(o,0) = A +i(%) (A,cosng+B, sinng)

2. U(p.p)= A+ §j (A, cosng+B, sinng)
n=1

n

3 u(p,co)=z(E (A, cosng+B, sinng)
n=1 10

Bonpoc Ne 27. Kakoe rpaHn4YHOE yCIOBHE B KpaeBOW 3ajaye Uil ypaBHEHMS
TEIJIONPOBOJAHOCTH B OJHOPOAHOM CTEpPXHE COOTBETCTBYET JIyUEHCITyCKaHUIO B
OKpY KaloIlyI0 Cpelly 3aJaHHON TeMIlepaTypbl?

1. u(0,t)=0.
2. U(0,t) =p(t) 20,
3.u,,(0,t) + h(u(0,t) —u,) =0,

Bonpoc Ne 28. Kakoe ¢u3zuyeckoe sIBIEHUE HENb3S OMHUCATh C MOMOIIBIO
YPaBHEHUSI TEIJIOMPOBOHOCTH?

1. ®unpTpanuio )KUAKOCTU U Ta3a B IOPUCTOM cpefie.
2. CTalimoHapHOE TETIOBOE COCTOSIHUE 00BEKTA.

3. Auddy3uto B3BEHIEHHBIX YaCTHI] B IBHXKYLLIEHCS CpeJie.

Bonpoc Ne 29. Pemienuwe ypaBHEHHUS TEIUIONPOBOJHOCTH B OJHOPOJHOM
CTep>KHE 3amaercs unrerpaiom I[lyaccona, ecinu

1. CTep>keHb OTpaHUYEH C OJTHOTO KOHIIA.
2. CtepkeHb OIpaHUYCH C 000MX KOHIIOB.

3. CrepxeHb HEOTPAHUYCH.

2
Bonpoc Ne 30. OG1ee pelieHne ypaBHEHHs TeILIonpoBoaHoct Up = Uy, B

OJHOPOJHOM CTCPIKHC )IJ'IPIHOﬁ I, Ha KOHIOAax KOTOpOro HnoAACPIKMBACTCA HYJICBasi
TCMIICpaTypa, UMCCT BU/:

-a%z%n?

Lou(x)=> Ae " sin?x_
n=1



SEGRFRYN

2. U(x,t)=>" Ae " sinmx
n=1

—a%z%n?

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

OTBeTHI K TECTAM

Ne Bompoca | OtBetsl | Ne Bonpoca |  OTBeTHI
1 1 16 3
2 3 17 2
3 2 18 1
4 2 19 1
3) 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

6.1.2. [IpomMe:KyTOYHON aTTeCcTAIIUM
I[IpumepHbIii epeyeHb BONPOCOB, BBIHOCMMbIX HA 3a4eT

TeopeaneCIme BOIIPOCHI

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

Knaccudukanus ypaBHeHUH B 4aCTHBIX MPOU3BOIAHBIX IEPBOTO MOPSIIKA.
[Tonepeunsie Masnbie KOJaeOaHUs CTPYHBI.

3ajaya o pacpoOCTPaHEHUH TeIuia.

3amava 0 IBIKEHUU HEC)KUMaeMoit xkuakoctu. [Iporecc ooTekanws.
Knaccudukanus nuddepeHnnanbHbIX ypaBHEHUN 2-T0 MOPSJKa B YaCTHBIX
MPOU3BOIHBIX.

Huddepenuunanbible  ypaBHEHUS DJIUTUOTHYECKOTO TUMAa W (U3UYECKUE
MPOLIECCHI, MPUBOISAUINE K HUM.



10.
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.

Huddepennmanbubie ypaBHEHUS TUNEPOOIMYECKOTO TUIMA H  (U3HYECKUE
IIPOLIECCHI, MPUBOSALINE K HUM.

Huddepennmanbabie  ypaBHEHUS Mapa0OJMYECKOro THUNAa ©  (U3HUYECKUE
MPOLIECCHI, MPUBOSALINE K HUM.

Kanonuuecknii BUJi ypaBHEHNUN C IBYMsI HE3aBUCUMBIMH NIEPEMEHHBIMU.
Merton XapakKTepUCTHK.

[TocTaHOBKa KpaeBbIX 3a7a4 MaTeMaTHUYECKOU (PU3UKH.

['panuyHbIe U HayadbHBIE YCIOBUS. BUbl rpaHUUYHBIX YCIOBHIA.
Knaccuduxanus kpaeBbix 3a1ad. 3agada Komm.

KpaeBsbie 3a1aum U1l ypaBHEHUN SJUTMNTHYECKOrO TUNA. 3a1ada [upuxie.
KpaeBble 3a1auu 1711 ypaBHEHMH JUIMNTAYECKOrO TUNa. 3ajgada Heitmana.
CwMmenanHas 3a/1a4ua i ypaBHEHUN TUIEpOOIMYECKOro THTIA

CwmemanHnas 3aa4a 11 ypaBHEHUN napa0d0JIUYeCcKOro TUIIA.

Merton pa3aeneHuss nepeMEHHBIX.

®opmyia ['puna.

["apMoHnyeckre QyHKIHH.

CBoiicTBa rapMOHMYECKUX (DYHKIUH.

®dyHaMeHTanbHble petmeHus u Gyakuuu ['puna.

Meron dbyukiuii ['puna.

[TocTpoenue ¢pynkumii I'prHa Ha MIIOCKOCTH U B IPOCTPAHCTBE.

[TocTtpoenue dhyHkiuii ['prHa B TpOCTpaHCTBE.

Pemenue 3anaun Jlupuxiie 1ist HEKOTOPBIX 00JIacTel.

Meton ®@ypbe-npeodpa3oBaHmii.

Pa3nenenne nepemeHHbIX B MeToie Pypbe 11 ypaBHEHHS TEITIONPOBOAHOCTH.
Pemenrne 0CHOBHBIX KpaeBbIX 3a/1a4 MeETOAOM Dypre.

Meron pacupocTpaHeHUs BOJIH.

BonnoBoe ypaBuenue. ®opmyna Jlanambepa.

Bosnosoe ypasuenue. Meron Ilyaccona.

CBoOoanble Konebanus. MeTo cyneprno3uluu.

CBoOoHbIE KOI€OaHUS CTPYHBI.

O6mmas cxema meroaa dypoe.

Brinyxnennsie konebanus. @opmyna Ilyaccona.

VYpaBHenue konedbanuii B mpoctpancTse. 3agavya Komn.

WHTerpanbHoe NpeICTaBIEHUE PELICHHS] B HEOTPAHUYEHHOM ITPOCTPAHCTBE.
OcobenHoctu pemeHus 3aaauu Ko Ha MIOCKOCTH.

Konebanwnst orpaHideHHBIX 00HEMOB.

Ocob6ennoctu 3agauu L typma-JInyBumis.

ITocTaHOBKa M pELIEHHE OCHOBHBIX 3314 JIJIs1 YPaBHEHUS TEIUIOIPOBOIHOCTH.
IlepBas kpaeBas 3aja4a JUIsl ypaBHEHUS TEIIONPOBOIHOCTH.

[IpuHIMTIBI MAKCUMYMa U MUHUMYMA.

dyHaMeHTalIbHOE pemeHue 3anauu Komm.

HNHTerpanpHOE IpeACTaBIeHNE pemeHns 3anayn Kommn.

Meton ®ypse a1 HEOOHOPOAHBIX AU(PGEepeHUUaTbHBIX ypaBHEHUUN
apadoJIMueCcKOTO THUIIA.



49.

50.

o1,

52.

53.

54,

55,

56.

S7.

58.

59.

60.

Heomnoponueie nuddepeHnranpbHble ypaBHEHHS 1apa0OJIMUeCKOTO THIIA.
OYHKIWY HCTOYHUKA.

Heonnoponubie muddepeHnnansuble ypaBHEHHS MapabOIMIECKOro THIIA.
OO0mmii cydai.

Nnes merona «mpuUCTpeNKW» Uil peleHus KpaeBblx 3aaad B MathCad.
AnroputMm mMetona npuctpenku [Ipumenenne 01oka Given/Odesolve.

CyTtp MeTOma «mpucTpenkw» s pemeHus 3aaaun typma-JInyBuiis.
dynkIuU, ucnois3yeMmble B MathCad, mis pemeHus 3a1ad Ha COOCTBEHHBIC
3HayeHus. OcCOOEHHOCTh  3aJaHHUsg TEpBOTO  aprymeHTa.  DyHKIHS,
ucnonb3yemasi B MathCad, nnst noctpoenus rpaduka coOCTBEHHON (DYHKITUU.
Onucanue pu3nUecKol MOJIETTU B3aUMOJICHCTBHUS BCTPEUHBIX CBETOBBIX ITyUKOB
C pHUCYHKOM. AHanmu3 TrpaduKka penieHuss M0 MaTeMaTHUYeCKOW MOJEIH
(Gbu3MYecKOoro mpoIrecca B3aMMOJICUCTBHS BCTPEUHBIX CBETOBBIX ITyYKOB
(kpatkas (Qusnyeckas uHTEepHpeTanus rpapuka (QYHKIUA 10 TOYKE
MepeceyeHus ¢ OCbio Y).

MartemaTudeckoe yCIOBHE 3aJaHWs pealbHBIX TMapaMeTpOB  MOJICTH
B3aMMOJICUCTBUS BCTPEUHBIX CBETOBBIX ITYYKOB JJIS BO3IYIITHOW CPEIbI.
[locnencTBus CynIeCTBEHHOTO YBEIMYEHUS KO3 pumenTa ociadieHus.
[Ipumenenue «wkecTkux» cucteM. Onucanue meroaa B 6yoke Given/Odesolve
sl pemeHus <«okectkux» cucteM B MathCad. Hepocratok MathCad mist
HAXOXJICHUS HEJOCTAIONIUX HAYaIbHBIX YCIOBHH ISl <OKECTKUX» KpaeBBIX
CUCTEM.

Ortarnbl penieHus KpaeBoi 3aJja4uu JUIsl BOJTHOBOTO YpaBHEHUS ¢ HAYAJIbHBIMU H
rpaHuvHbBIME ycnoBussMu B MathCad npu momomu Oitoka Given/Pdesolve.
Haznauenne pynkumuu CreateMesh.

Otamnbl pemeHus 3a7add O CBOOOJHBIX KOJICOAHUSX KpPYTJIOH MeMOpaHbl B
MathCad ¢ mnpumenenuem ¢ynkiui beccens. Ha3nadenue cucTeMHOM
nepemeHHoii FRAME.

Oranbl permerns udPepeHINaTbHBIX YPaBHECHUH B YaCTHBIX MPOU3BOIHBIX
saumnTudeckoro tuna (ypasuenus Ilyaccona) B MathCad ¢ ucnonb3oBanuem
dbyukiuu multigrid.

Otanbl penieHus AUPPEpEeHINATHHBIX YPAaBHEHUH B YaCTHBIX MPOU3BOIHBIX
napabonnyeckoro tumna B MathCad npu momoru 6;10xa Given/Pdesolve.
Oranbl permenus TudPepeHIMaTbHbIX YPaBHEHUI B YaCTHBIX MPOU3BOIHBIX
runepoonnyeckoro tuna B MathCad merogom dypsbe.

6.2. [loka3zaTeju 1 KPUTEPUH OLIEHMBAHUS NPOMEKYTOYHOM aTTEeCTAIMI

IIpomexyTOUHAS ATTECTAILMSA: 3a4eT

®dopma [Tokazarenu Kpurepun ouennBanus Ouenka
KOHTPOJIA OLICHUBaHUA

3a4€T IIpaBHUIIBHOCTDH JaH HpaBI/IJ'IBHblf/'I, MOJIHEIA OTBET Ha 3a4TC€HO
U IIOJTHOTAa IIOCTaBJICHHBIN BOIIPOC, IIOKa3aHa

OTBETa COBOKYITHOCTH OCO3HAHHBIX 3HAHUI 110
JUCHUIIIINHEC, J0Ka3aTCJIbHO
PaACKPBITEL OCHOBHBIC TTOJIOKCHUA




BOIIPOCOB; MOTYT OBITH JOIYIICHBI
HEJIOYETHhI, HCTIPaBIICHHBIE
CaMOCTOAITEJIBHO B MPOLECCE OTBETA;
JlaH  TIPaBUJIbHBIM,  HEJOCTATOYHO
MOJTHBIH OTBET Ha IIOCTAaBIICHHBIN
BOIIPOC, MOKAa3aHO YMEHUE BBIICIIUTH
CYIIECTBEHHbIE M HECYIIECTBEHHbBIC
MPU3HAKH, IPUUYUHHO-CIEICTBEHHBIE
CBS3U; MOTYT OBITh  JIONYIICHBI
HEJI0YETHI, UCIIPABIICHHBIE C IOMOLIBIO
MpenojaBaresi; JaH HEI0CTaTOYHO
MPAaBWIbHBIN U MOJIHBINA OTBET; JIOTUKA
U TOCIEIOBATSIBHOCTh H3JIOKCHHUS
MMEIOT  HapylIeHWs; B  OTBETE
OTCYTCTBYIOT BBIBOJBI.

OTBET IPEICTaBIISIET coboit HE 3a4TEHO
pa3po3HEHHbIE 3HaHUS c
CYIIECTBEHHBIMH  OIIMOKAMU  TI0
BOIIPOCY; MPUCYTCTBYIOT
(bparMeHTapHOCTb, HEJIOIMYHOCTb

H3JI0XKCHUA, JOIIOJIHUTCIIbHBIC u
YTOYHAIOOIUEC BOIIPOCHI HE MMPUBOIAT K
KOPPCKIOKWHU OTBCTA HA BOIIPOC.

7. PecypcHoe o0ecriedeHne I CHUILITAHBI

7.1. JInieH3HOHHOE M CBOOOTHO pacnmpocTpaHsaeMoe MPOorpaMMHoOe
o0ecmeuyenue

[lepedeHp JTUIEH3MOHHOTO W CBOOOTHO PacCIpOCTPaHSAEMOTO IPOrPAMMHOTO
oOecrieueHus:

- Craructuueckas jguanoroBas cucrema STADIA [I10-6FF-561] -
Cratuctrueckas auanoroBas cuctema [JIummensmonnoe. Homep B EnmHom peectpe
POCCHUHCKHX MPOTPaMM IS JIEKTPOHHBIX BBIUYUCIUTEIBHBIX MAIIMH U 0a3 JaHHBIX -
9064]

- SMath Studio [ITO-A68-516] - [IporpamMMHoe oOecrieueHre ISl BBIYUCICHUS
MaTEMaTUYECKUX BBIpAKEHUH U mocTpoeHusi TpadukoB Qyskiuit [CBoOOIHO
pacopoctpansiemoe. Homep B EnmHOM peectpe pOCCHUHUCKUX MpOrpamm Uit
AJICKTPOHHBIX BBIYMCIUTEIBHBIX MAITMH 1 0a3 JaHHbBIX - 12849]

- MoiiO¢guc O6pazoBanue [[10-41B-124] - TloaHBIH KOMIUIGKT PEIAKTOPOB
TEKCTOBBIX JIOKYMEHTOB W DJICKTPOHHBIX TAOJMIl, a TaKKe HHCTPYMEHTApPUH IS
paboThl ¢ rpaduyeckumu npeseHtauusiMu [CBoOOIHO pacnpocTpansiemoe. Homep B
EnuHOM peecTpe poCCHICKUX MPOTpaMM TS 3JICKTPOHHBIX BBIYUCITUTEIIBHBIX MAIIIUH
1 0a3 qaHHbIX - 4557

- Astra Linux Common Edition penu3 Open [[10-25B-603] - Oneparmonnas
cucrema oodmero HazHauenus "Astra Linux Common Edition" [Kommepueckas (Full
Package Product). Homep B EmuHOM peectpe pOCCHHCKHX MpOTrpaMM st
AJIEKTPOHHBIX BBIYMCIIMTEIBHBIX MAIIUH 1 0a3 NaHHbBIX - 4433]



7.2. IlpoeccuoHaibHbIe 0a3bl JAHHBIX U HH(POPMAIIMOHHBIE CIIPABOYHbIE
CHCTEMbI

1. ®enepanbhbiii mopran «Poccuiickoe oOpasoBanme» http://www.edu.ru
(cBOOOIHBIN TOCTYM).

2. Wndopmanmonnas cuctema «EquHoe OKHO AOCTyna K 00pa3oBaTelbHBIM
pecypcam» [DaekTpoHHbIN pecype]. — Pesxum moctyma: http://window.edu.ru/, moctyn
TOJILKO IOCJIE CAMOCTOSITENTLHON PErUCTPALIUK.

3. Hayunas snexkrponnas 6ubnmoreka «eLIBRARY.RU» [DnekTponnslii pecypc].
— Pesxxum poctyna: https://www.elibrary.ru/, 1ocTymn TONBKO IOCIE CaMOCTOATEIBLHOMN
pETUCTpAITHH.

4. DnexkTpoHHas oubnuoTeka YHUBEpPCUTETA http://elib.igps.ru
(aBTOpHU30BAHHBIN JIOCTYT).

5. OnekTpoHHO-OmMOnMuoreunass  cucteMa  «ObC  IPR BOOKS»
http://www.iprbookshop.ru (aBTopu3oBaHHBIN AOCTY).

7.3. Jluteparypa

OcHoBHas:

1. Pycak, Banentun HukomaeBuu. Marematudeckas ¢usuka [Tekct]: ydeOHOE
nocobue: [rpud Mun. o06p.] / B. H. Pycak, 2006. — 248 c.

2. [amryeBa, 1. M. YpaBHeHust MmaTeMaTH4eCcKoi Gu3uKu : yueoHoe mocodue / 1. M.
[TamyeBa, H. b. VYckoBa, A. H. IllenkoBoii. — Boponex : BopoHnexckui
rocynapcTBeHHbIN TexHuueckuit yausepcutet, ObC ACB, 2020. — 117 ¢c. — ISBN
978-5-7731-0873-3. — TekcT : 2eKTPOHHBIH // DNEKTPOHHO-OMOIMOTEeYHAas cucTeMa
IPR BOOKS : [caiiT]. — URL.: https://www.iprbookshop.ru/108189.html

3. Beicmiast MaTeMaTuka: MPaKTUKYM IO BBITTOJTHEHHIO pacueTHO-TpapuIecKuX padoT:
yuebHoe mocobue: [rpud MUC] Tpodumen E.H. [u ap.] UznmarenbctBo: CaHKT-
[TerepOyprekuii yauBepcutet I'TIC MUC Poccun, Cankrt-Iletepoypr, 2022. — 448 c.
Pexum nocryna:
http://elib.igps.ru/?18&type=card&cid=ALSFR-d71539ed-bcfc-415a-b02d-
97cf51ae0769&remote=false

JdomosHuTEILHASA:

1. AnameeBa, Enena AuekcanapoBHa. YpaBHEHUS MaTEMaTUYECKOH (PUBHKHU
[DnexTpoHHBIN pecypc] : YuebHoe mocobue / AnameeBa E. A., 2016. — 162 c. Pexum
nocryma: http://www.iprbookshop.ru/71896.html

2. IlaBmenko, Aumnekceét  HukomaeBwdu. YpaBHEHHS MaTeMaTHYECKOW (U3UKH
[DnexkTpoHHBIN pecypc]: yueOHoe mocodue / [MaBnenko A. H., 2013. — 100 c. Pexum
nocryma: http://www.iprbookshop.ru/30134.html

3. Kamununa, Enena  CepreeBna. IIpaktukym 10  OOBIKHOBEHHBIM
muddepennranbapiM ypaBHeHUsAM [ Teker] : yueOHoe nmocobue / E. C. Kanununa, A.
B. Caitpyaunoa ; pen. O. H. Uwxkuxos, 2017. - 248 c¢. Pexum pgocrymna:
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http://elib.igps.ru/?112&type=card&cid=ALSFR-d4cbd95a-5cfc-41a4-9abc-
88095eed5606&remote=false

7.4. MaTepnajnbHO-TEXHHYECKOe 00ecreyeHue

Jiist mpoBeieHus u 00ecTieYeHUs 3aHATUN UCTIOJIB3YIOTCS IOMEIIICHUS, KOTOPhIE
NPEACTaBISAIOT COOON y4deOHBbIE ayIUTOPUU [JIsi MPOBEJCHUS Y4YEOHBIX 3aHATHI,
MPEAYCMOTPEHHBIX MPOTPAMMON CIEHHUAIUTETa, OCHAICHHbIE 000pYyJAOBaHUEM H
TEXHUYECKUMHU CpPEJICTBAMH OOYyYEHUsS: aBTOMATU3MPOBAHHOE pabouee MECTO
IpernojaBaressi, MapKepHas J0CKa, MyJIbTUMEIUUHBIN MPOEKTOP, MOCATOUHbIE MECTa
oOyJarommxcs.

Jns  npoBeneHus abOpaTOpHBIX pabdOT  HMCHOJB3YeTCS  J1abopaTtopus
BBIYUCIIUTEILHON TEXHUKH.

[Tomemenus: i CaMOCTOSTENILHOH pabOThl  OOYYAIONIUXCS  OCHAIICHBI
KOMIIBIOTEPHOW TEXHHUKOW C BO3MOYKHOCTBIO MOJKIKOUYECHUS K cetu «MHTepHeT» u
obecriedyeHUEM JOCTyMa K SJIEKTPOHHONW HH(OPMAIIMOHHO-00pa30BaTEIbHOU cpejie
YHUBEPCUTETA.

ABTOpPBI: KaHAWIAT MeIaroru4eckux Hayk, nomeHt Tpodumer E.H.
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