oy BIIO «/IOHEIIKUM HAIIMOHAJIBHBINH YHUBEPCHUTET»

®AKYJIBTET MATEMATHKH U HHOOPMAIIMOHHBIX TEXHOJIOT UM

Kadenpa npuknaqHoi MeXaHHKH ¥ KOMIIBIOTEPHBIX TEXHOJIOTHi

PABOYASI TIPOTPAMMA YYEBHOM JUCLIATNIIUHBI
«YPABHEHUSI MATEMATHYECKOH ®U3UKN»

01.03.02 I'lpuknannas MaTeMaTHKa

Hanpapnenue noaroToBKu:
1 nHpopmaTHKa

Flpmcna;mas MaTreMaTHkKa

[Tpodune noAroToOBKH:
Rod i ¥ HHDOpMaTHKa

OG6pa3zoBarenbHas nmporpaMma: Oakanaspuar
Kpanuduxauus: Axanemuyeckuii Gakanasp

QYHas, OYHO-3a04Had, 3a04Has, B TOM
Mopma obyyeHus: i

YUCJIC C YCKOPEHHBIM CPOKOM o0yuenus

HYKHOE NOAYEPKHYTH

Joneux 2020
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Ilporpamma yueOHOM THCHHIUTHHEI «Y PABHCHHA MAaTEMATHYECKON (HU3HKH» COCTaBlICHa Ha
ocHosanHu T'ocynapcrsennoro o0pa3oBaTeNbHOrO CTaHAApTa BBICLIErO npodeccHoHANLHOro
obpasosanus (I'OC BI10) Joreuxoit Hapoanoii Pecniybmuxu (JIHP) no HanpasieHHio NOArOTOBKH
01.03.02 IMpuknagnas MaTeMaTHKa ¥ HHOOpPMATHKA, YTBEPKIAEHHOro npukazoM MuHHCTEpCTBa
obpasopanus u Hayku JIHP or «04» anpens 2016 r. Ne 280;
[lopsaka opramuzammu  yueOHOro mnpomecca B 00pasoBaTeNbHBIX OPraHH3AMAX BBICIIETO
npogeccuonanbaoro obpasosanus Jloneuxoit Haposuoit PecnyGnukn, yTBepKIeHHOTO NMPHKAIOM
Munucrepcrsa obpasosanns u Hayku JJHP Ne 1171 ot «10» HosGpsa 2017 r.;
yuyebHOro mjasa W OCHOBHOH oOpasoBare/bHON MNpOrpaMMmbl BhICIIEr0 MPOGECCHOHATBHOIO
obpasopanna Hanpasnenus noarotosku 01.03.02 IlpuknagHas mareMaTuka ¥ HHpOpMaTHKA,
paspaborannbix B OV BIIO «/lonenkuii HaunoHanbHbIH YHHBEPCHTET.

Paspaborunk: ~
I[Tpodeccop kadeaps NpUKIAAHON MEXAHHKH
H KOMITBIOTEPHBIX TEXHOJOIHif w‘;%//v') A.C. Tonsues

[lporpamMma yueOHON IMCHMIUIMHEI YTBEpXKIEHa Ha 3acelaHWH Kadeapsl NPHKIATHOM
MEXAHHKH H KOMIBIOTEPHBIX TEXHOJIOTHiIl

Tpotokon Ne 11 ot «02» anpens 2020 r. p
3aseayiommii kadeapoit g/\{/y - A.C.Tonbues

[lporpaMma yueGHoO#M aucumMIuIMEBL onoOpeHa y4eOHO-METOAMYECKOH KOMHCCHEH
(haxynbTeTa MATEMATHKH H HRPOPMALMOHHBIX TCXHOJIOTHIA
[Tpotokon Ne 8 ot «15» anpens 2020 r.

74
IMpencenarens yueGHO-METOAHYECKOH Cﬁ?z %
KOMHCCHH (paKybTeTa 5

JI.A. Cenaxosa




1. OBJIACTBb IPUMEHEHUSA 1 MECTO JUCHUIIJIMHBI B YYHEGHOM ITPOLTECCE

JucuunnmHa «YpaBHEHHS MaTEMAaTHYECKOU
MIPEAMETOB, CBS3aHHBIX C MOJCIMPOBaHHEM (GHU3MYECKUX mpolieccoB. [loaToMy ycBoeHHE OCHO

3

¢u3uKn» ABISETCS OCHOBOM IS  BCeX

B

MaTeMaTH4eCKOM (1)I/ISI/IKI/I SIBJSETCS 00s3aTeIIbHBIM I CIICOUaJIuCTOB B obnactu HpHKHaI[HOﬁ

MaTeMaTHKU U HHPOPMATUKH.
VYuebHast aucUUIUIMHA «YPaBHEHUS MaTeMaTUYeCKON
[TpodeccnonanbHOM NOATOTOBKYM, BApUATUBHAS YaCTb.
ConepxaHue TUCHUIUINHBI SABIJISETCS JJIOTMUECKUM MTPOJOJKEHUEM COAEPIKAHMSI TUCLUILINH
e MareMaTHUEeCKHN aHAIIN3;
o Jluddepenuansabie ypaBHEHUS;
U GOpMHPYET OCHOBY JUIS OCBOCHHS JUCIIUIUINH:
e Maremarnyeckue MOJEIH MEXaHUKHU TBEPIOTO TENa;
e MaremaTnyeckue MOJEIN U METO/bl TEOPUU YIIPYTOCTH;
e Hexknaccuueckue KpaeBble 3a/1a4l MEXaHUKHU CIUIOIIHBIX CPEN;
e Marematndeckue MoJenu 1e(hOpMUPOBAHUS CPEJl C YCIOKHEHHBIMU CBOMCTBAMH.

(GU3UKN» OTHOCUTCS K IHKII

2.  CTPYKTYPA JUCHHUIIJIMHBI

y

Xapaxmepucmuka yueOHOU OUCYUNTIUHDL

01.03.02 IIpuxnagHas MmaTeMaTHKa U
HanpaBnenune noaroToBku

nHpOpMATHKA
[Tpodwib [Tpuknagnas MmareMaTrka U HHPOpPMATHKA
OO6pa3zoBaresapHas Iporpamma bakanaspuar
Kpanuduxanms AxkanemMudeckuil 6akanaBp
KonuyecTBO conepkarenbHbIX MOTyIen 2

Jucuumnirna 6a30Boii / BapuaTUBHOM 4acTh

o BapuaruHas yacts npogeccuoHaIbHOro 6J10Ka
00pa30BaTeNbHOM POrpaMMbl

®opmel kouTpost (MK, sk3ameH, 3a4er) 1 MOAYIBbHBIH KOHTPOJIb, 324ET B 5 cEMeCTpe

ouHas hopma 3aouHas Gpopma
Mokasatem 00y4eHus o0OyueHus
HOpMaT. yCKOp. HOpMaT. YCKOP.
CPOK CPOK CPOK CPOK

KonnuecTBo 3a4€THBIX enHUIL (KPEAUTOB) 3 3
"oz moAroToBKHA 3 3
Cemectp 5 5

KonnuectBo yacos 108 108
- JIEKIIUOHHBIX 18 18
- IPAKTUYECKUX, CEMHHAPCKUX — —
- 1a00PaTOPHBIX 36 36
- CAaMOCTOSITEJIbHOM pabOoTHI 54 54
B T.4. UHAWBHIYAIbHOC 3a/T1aHHC — —
HenenbHOC KOIMYECTBO YaCOB, 6 6
B T.4. ayJIUTOPHBIX 3 3

3.  OINMHNCAHHUE JUCHUIIJIMHBI

Iean n 3agauu




Ieny:

® M3yYyeHHE MaTEeMAaTHYECKUX MOJIEIeH (U3NUECKHUX MPOIIECCOB;

® U3YYCHHE KJIIACCHYCCKUX TIOCTAHOBOK M METOJOB pEIICHHUS 3aJa4 MaTeMaTHYeCKOU
¢buzukwy,

e OBJAJCHUE HABBIKAMHU PEIICHUS 3a]1a4 /I YPaBHEHUH C pa3AC/ITIOIIMMUCS IEPEMEHHBIMH.

3aoauu:

¢ (opMupOBaHKE MOHUMAHUS IPUHIIMIIOB MOCTPOCHUS MOAEIEH (PU3NIECKUX MTPOIIECCOB;

® OBJIAJICHUEC 3HAHWSIMH O IIOCTAHOBKaX M METOJAX pEIICHUs 3a7a4 MaTeMaTHUYeCKOM
¢buzukwy,

e (opMupoBaHWME TPAKTUYCCKUX HABBIKOB pEIICHWS 3amad Uil ypaBHEHHH C
pa3IeAIOIMUMHUCS TIEPEMEHHBIMH.

TpeGoBanus K pe3yabTaTaM OCBOeHHMS JAMcUMIIMHBI. [Ipoliecc m3ydeHUs TUCHUTLIMHBI
«YpaBHEHUS MaTeMaTU4ecKod (pu3ukm» HampaBieH Ha (HOPMUPOBAHHE DJIEMEHTOB CIIEHAYIOLIHX
komriereHnmii B cootBerctBUM ¢ ['OC BIIO JIHP mo nampaBiaenuto mnoarotoBku 01.03.02
[Mpuknagnas mMareMaTHka W WH(GOPMATHKAa M OCHOBHOW 00pa30BaTEeNbHOW MPOTPaMMBbI BBICIIETO
npodeccuoHaibHOro oOpa3zoBanus HanpasiaeHus nmoAaroroBku 01.03.02 [MpuknagHas MareMaTnka v
undopmaruka ([Ipoduns: [IpuknagHas maremaruka u HHGOpPMATHKA):

a) oowexynomypnuix (OK):

e OK-7 — ciocoOHOCTh K CAMOOPTaHU3alUKA U CaMOOOPa30BAHMUIO;

0) oowenpogeccuonanvnoix (OIIK):

e OIIK-1 — ciocOGHOCTBIO MCTIOJIB30BaTh 0A30BbIC 3HAHUS €CTECTBEHHBIX HAYK, MAaTEMaTHKU
U UH(GOPMATUKU, OCHOBHBIE (DAKThl, KOHLEMIUU, MPUHIUIBI TEOPUH, CBSI3aHHBIX C MPUKIATHON
MaTeMaTHKOW U HH()OPMATHKOH,;

e OIIK-2 — cniocoOHOCTBIO MPHOOpETaTh HOBBIE HayudHble M MPO(ECCHOHATBHBIC 3HAHUS,
UCIOJIb3YSl COBPEMEHHBIE 00pa30oBaTeNbHbIe U HH(OPMAIIMOHHBIE TEXHOJIOTUH,

8) npogpeccuonanvuvix (I1K):

HAYYHO-MCCJIeI0BATEIbCKAS 1 TeIbHOCTh:

e J/IK-1 — cmocoOHOCTBEIO coOuparh, 0OpabaThiBaTh M HHTEPIPETUPOBATH JaHHBIC
COBPEMEHHBIX HAay4HbIX MCCIEAOBaHUN, HeOoOXonuMble i (OPMUPOBAHUS BBIBOJAOB IIO
COOTBETCTBYIOIIMM HayYHBIM HCCIIEI0BAHUAM,;

e [IK-2 — CmOCOOHOCTBHIO TIOHMMATh, COBEPIICHCTBOBATH M TPHUMEHSATH COBPEMEHHBIN
MaTeMaTU4YeCKUH anmnapar,

NPOEKTHAS M MPOU3BOACTBEHHO-TEXHOJIOTHYECKasl 1eATEJIbHOCTD!

e [IK-5 — cnocoOHOCTBIO OCYIIECTBIATH IICJICHANPABICHHBIH TOUCK WH(OpMaAIUu o
HOBEHIINX Hay4YHBIX u TEXHOJOTMYECKHUX JIOCTHKEHUSIX B MH(}OPMAaLMOHHO-
TeJIeKOMMYHUKAIIMOHHOHU ceTn "MHTepHet" (nanee - cetb "MHTEpHET") U B APYTrUX UCTOYHUKAX,

COLMATbHO-NIeIarornyecKas 1esiTeJIbHOCTh!

e [IK-11 — cniocOOHOCTBIO K OpPraHM3alMHM TEJarorndeckoil JesTeNbHOCTH B KOHKPETHOU

npeaMeTHOM o01acTu (MaTeMaTHKa U HH(POPMATHKA).

B pesyabTare n3ydeHunsi y4eOHON JUCHUIVINHBI CTYICHT 10JIZKEH
3uamop:
OCHOBHBIE KJIACChI YPaBHEHUI MaTeMaTH4eCcKoil (pU3MKH;
KJIaCCHUYECKHEe MOCTAaHOBKH 33]]a4 MaTeMaTHUECKO (PU3HKH;
CYIIHOCTh MeToJa Dyphe;
OCHOBHBIE METO/Ibl PEIICHUS HEOTHOPOAHBIX 3a/1a4 MaTeMaTH4YeCKON (PU3HKH.
Ymemos:
OTIpeNIeNIATh TUIl yPAaBHEHUH MaTeMaTHu4eckon (pU3UKH,;
® TPUBOJIUTH YPAaBHEHHS MAaTeMAaTHUYECKOH (PU3UKU K KAHOHHYECKOMY BUIY;
® HaxXOJIUTh COOCTBEHHbIC 3HaYCHUs U coOCcTBeHHbIE pyHKIMY 3anaun Ltypma-JInyBuinis;



e pemiath 3aJa4l METOJIOM pa3/elICHUs IEPEMEHHBIX.
Bnaoemo:
® METOJIUKOH CBEJICHUS YPAaBHECHUS MAaTEMATHUECKON (U3NKH K KAHOHUYECKOMY BUJTY;
® HABBIKAMU PEIICHHUS 33/1a4 MATEeMAaTUYECKON (PH3UKU METOJIOM pa3/Ie/IeHUs IEPEMEHHBIX;
e makerom Maple aiis perieHns IpocTerImX 3a/1a4 MaTeMaTHUECKOM (DU3HKH.

4.  COILEPXAHUE JUCIUIIVIMHBI U ®OPMbI OPTTAHU3ALIMU YYEBHOI'O

IMPOLECCA
Hopsiaxo
BBIH Kpartkoe coaep:xaHue TeMbl
HOMeEp 1 P e
TemMa

Coaep:xarejbHbIH MOAYJIb 1
«OCHOBHBIC YPABHEHHUS M 321241 MAaTeMaTHYeCKOH (PU3MKN»

Temal |OcuoBHbIe muddepeHInaTbHBIC ONEPATOPhl MATEMATHISCKON (PU3HKH.

Tema 2 |OcHOBHBIE ypaBHEHHSI MATEMATUYECKON (DU3UKH M MX KiacCU(DUKALHSL.

Tema 3 |[IpuBeneHne ypaBHEHHI MAaTEMAaTHYECKOM (PM3HKH K KAHOHMYECKOMY BHIY.

Tema 4  |Knaccugukarys 3a1a4 MaTEMaTHIECKOM (U3UKH M UX KOPPEKTHAS TOCTAHOBKA.

CoaepxarejbHBIH MOIYJIb 2
«Metoa ®ypbe»

Tema5 |Meton @ypse.

Tema 6 |3anmaua lltypma-JInyBumis.

Tema 7 |CobctBennbie 3HaueHus1 1 COOCTBEHHBIEC (DYHKITHIA.

Tema 8 [Meron @ypbe aiis cinydasi IByX HE3aBUCUMBIX IEPEMEHHBIX.




TemaTnueckuii miian

Conep:kareJbHbIIN MOaYJIb 1
«OCcHOBHBIE YPABHEHHUS U 321a4U MaTeMaTUYeCKOi QUMK

KoauyecTBO yacoB

Ounas ¢popma o0yuenust

3aouHasi popma 00yueHUs

H . " . YckopeHHblii cpok
OPMATHBHBII CPOK 00y4yeHHsI YckopeHHblil cpok 00yueHust HopMaTuBHBIii CpOK 00y4yeHHsI p ——
Ha3Banus
" B T.4. B T.4Y. B T.4Y. B T.4.
co/iepKaTeJIbHbIX MOXYJIeH
R = S = R = 5 =
H TEM o | @ < « o | @ s < ] ot = | § «
{ERERE {ERENE AEREE AEE
S = 3 E- - = = 3 E- Ee | =52 = 5 E- B s El 2l =| 9|8 E&
54 ) = D o = D < = | o &
) = ) = = cu = ) = = ) = 5 = B 5} = =
9 = gl = =i > 9 = gl = = > o = gl = = .2 > o =H| = )
2] & = = 3 (=} =y M & = = 3 O© =0 - & = = 3 (=) =y & & = g =
5} = b=y = ] = 5 = =% = ] = ) = =% = ] = ) 'p = =
= = ) o | & = £ ) o == | /& = = ) o | /& = = d /A
S| e S = S| S S = S| S S = S 3 =
&l «® = = &l ® S = &l = = = 2 5 7
Bl B | = Bl B | 5 = Bl = | 5 = = 3 E
131 = 131 = 131 = o =
Tema 1. OcHOBHbIE
g depeHIranbHbIe 12 2 4 6 12 2 4 6
onepaTopbl MAaTEMaTUYECKON
buzuku
Tema 2. OcHOBHbIE
YpaBHEHUS MAaTEMAaTUYECKON 12 2 4 6 12 2 4 6
bu3MKY U uX
KIJIacCH( UK.
Tema 3. IlpuBenenue
YPaBHEHU MaT€eMAaTHYECKOU 12 2 4 6 12 2 4 6
(GU3UKN K KAHOHHYECKOMY
BU]TY.




Tema 4. Knaccudukamus
3a/1a4 MaTeMaTH4ecKon

12 2 4 6 12 2 4 6
(GU3UKU 1 UX KOPPEKTHAS
MOCTaHOBKA.
Hmozo
no cooepircamenbHoOMy 48 8 16 | 24 48 8 16 | 24
Mmooy 1
Tema 5. Merox @ypbe. 12 2 4 6 12 2 4 6
Tema 6. 3apaua Iltypma- 12 2 4 6 12 2 4 6
JInyBuris.
Tema 7. CoOCTBEHHBIE
3HAYEHUS U COOCTBCHHBIE 12 2 4 6 12 2 4 6
byHKIHIA.
Tema 8. Meton ®@ypbe s
citydasi IByX He3aBUCHMBIX 24 4 8 12 24 4 8 12
MEePEMEHHBIX.
Hmozo
no cooepicamenvbHoOMy 60 | 10 20 | 30 60 10 20 | 30
MOOYJI0 2
Bcezo no oucyunnune 108 | 18 36 54 108 18 36 54




5.  METOAUYECKHUE PEKOMEHJIAIIAU JJI5I MTPOBEAEHMS
JIJEKIHHOHHBIX, IPAKTHYECKHUX U JIABOPATOPHBIX 3AHATHUHU

TeMbl JIEKIIHOHHBIX 3aHATHH

Ne Konuuecmeo
i Ha3zeanue memoi waCos
1 |OcHoBHbIe MU depeHIHaTbHbIE OMEPATOPbl MATEMATHYECKOH (DU3UKH. 2
2 |OcHOBHBIE YpaBHEHHS MATEMATHUECKOH (DU3MKH U MX KIacCH(DHUKAIHMS. 2
3 [[IpuBenenue ypaBHEHMIT MATEMATHUECKON (PU3HKH K KAHOHHIECKOMY BUTY. 2
4 [Knaccudukanus 3a1a4 MaTeMaTHYECKOH (QH3HKM U X KOPPEKTHAS 2
[HOCTaHOBKA.
S |[Meron ®ypse. 2
6 [3agaua ITypma-JTnyBrILIsL. 2
7 |CobcTBenHble 3HAYCHUS U COOCTBEHHBIC GbyHKIHH. 2
8 [Merox ®ypbe 114 ciydas ABYX HE3ABUCHMEIX TIEPEMEHHBIX. 4
BCEI'O 18
Tembl J1a00PATOPHBIX 3aHATHH
No Konuuecmeo
wn Ha3zeanue memoi wacos
1 |OcHoBHBIE AU depeHnnanbHbIe OnepaTopbl MaTEMaTHYECKON PU3NKU 6
2 [Knaccudukanus ypaBHEHUH MaTeMaTHUECKOU (DU3NKU 6
3 [[IpuBenenue ypaBHEHHMI MaTEMaTHIECKOH (PU3UKH K KAHOHHYECKOMY BHTY 6
4 Bamaua llltypma-JInyBuiis 6
5 |CMmemanHble 3a1a4u A1 ypaBHEHUHN NapaOOIU4YecKoro Tuna 6
6 |CmemanHbIe 3329y 7151 ypaBHEHUH TUIIEPOOIMIECKOTO THTIA 6
BCEI'O 36
6. METOAMYECKHUE PEKOMEHJALIUU ITO OPTAHU3ALIUN
CAMOCTOSTEJBHOMN PABOTHI CTYJEHTOB
Opranuzanmsi caMoOCTOSITE/IbHOI Pa0doThI CTYICHTOB
No Konuuecmeo
i Ha3zeanue memuwi waCos
1 |OcHoBHEIE MM dEpeHIHATBHBIE OMEPATOPEl MATEMATHIECKOH (DH3HKH. 6
2 |OcHOBHBIE yPaBHEHHUS MaTeMAaTHUECKOH (DM3NKH M HX KIACCHDHUKAIIHSL. 6
3 |[IpuBenenue ypaBHeHHiI MATeMATHIECKON (PU3UKH K KAHOHHYECKOMY BHTY. 6
4 [Knaccudukarnus 3a1a4 MaTEMaTHYECKOiH (QH3UKM U X KOPPEKTHAS 6
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[MOCTaHOBKA.
5 Meton @ypse.
6 [3amaua IITypma-JInyBums.
7 |CobcTBeHHBIC 3HAYEHHS U COOCTBEHHBIE (QYHKIIUA. 6
8 [Meton ®ypbe uis ciTydas ABYX HE3aBHCHMBIX TI€PEMEHHBIX. 12
BCEI'O 54

7. HWHIAUBUAYAJIBHBIE 3ATAHUSA

NupuBuayanbuas padora Ne 1
OCHOBHBIE J[H® ®EPEHITHA/IbHBIE OITEPATOPHI MATEMATHYECKOH ®H3UKH
Hean: ChopMupoBaTh HaBBIKH PaOOTHI O CKASIPHBIMUA W BEKTOPHBIMU TOJISIMH.
3aganue:

|I. Cxanspnoe none 3anano Gpynxiueii u(x, y,z).
1) 3anucaTh ypaBHEHHE MIOBEPXHOCTEH YPOBHS CKAJISIPHOTO TOJIS u(x, y,z).

a)  Ompenenuts, SBISIOTCS JIM MOBEPXHOCTH YPOBHS KAHOHUYECKUMH MOBEPXHOCTIMHU
BTOpOro nopsiaka (tadu. 1.2). Ecnu na, TO ykazath UX BH/I.
6) CpenctBamu Maple mocTpouTh MOBEPXHOCTH YPOBHS sl TPEX (DUKCHUPOBAHHBIX

3HAYEHHH u(x, y,z) =C, (l' = 13) (C; BBIOPATH CAMOCTOSITEIIBHO).
2) Haiitu rpajueHTsl CKaIsIpHOTO MOJIs u(x, y,z) B Toukax M; M,; M.
3) Haiity mpou3BOgHYIO CKaJIAPHOrO MO U(X, Y, Z) B Touke M 4-
a) 10 HampaBJeHHIO K Touke M5 ;)
0) 1o HampaBlIeHHIO € .
1. Bexropnoe mose 3anano pynkuuei Z[(x, y,z).

1) Haiitu auBepreHIuo BEeKTOPHOTO MOJIs Zl(x, ¥, Z).
a)  3amnmcarbh ypaBHEHHE NOBEPXHOCTEN yPOBHS MOJIA Uy (x, v,z ) =div Z(x, v,z )

0) Cpencrsamu Maple moCTpOUTE KaKyrO-1H00 MOBEPXHOCTh YPOBHS OIS U (x, v, Z).
2) Haiitit poTOpBI BEKTOPHOTO OIS A(X, Y, Z) B TOouKax M¢; M,; Mg.
3) [TocTpouth rpaduk JMHUM TOKAa BEKTOPHOTO TOJIA Z(x, v, Z) B IUIOCKOCTH Oxy ,

npoxoisumii yepes Touxy M.

HH}II/IBI/I}IyaJIbHElSI padora Ne 2 5
KITIACCUDUKAIIUA YPABHEHHH MATEMATHYECKOHU ®U3HKH
Heawb: HayunTcs onpenensTs TUI ypaBHEHHS] MAaTEMaTHYECKON (DU3HKH.
3aganue:
1) Jlano nuneitnoe quddepeHImanbHoe ypaBHEHHE BTOPOTO MOPS/IKA.
a) Cpencreamu Maple onpenennTs THII TaHHOTO ypaBHEHWS B BEPIIMHAX €IMHUYHOTO Ky0a, TO
ects B Toukax M, (0,0,0), M,(1,0,0), M5(0,1,0), M,(11,0), Ms(0,01), M(1,0),
M-(0,11), Mg(1,11).
0) Bes ucnonbsosanus nakera Maple onpenennTs THI ypaBHEHHUS B TPEX BEPIIMHAX Ky0a.

2) Jlano nuHeitHoe muddepeHIManbHOe ypaBHEHHE BTOPOTO MOPSAKA C ABYMs HE3aBHCHMBIMU
nepeMeHHbIMH. be3 ncrnonb3oBanus nakera Maple Haiitu 001acTH, B KOTOPBIX JTaHHOE YpPaBHCHHE
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SIBIISIETCS AJUTUNITHYECKUM, TUTIEpOOIndecKuM, napadommdeckuMm. OGopMUTh B MUCEMEHHOM BHJIC
XOJl pelIeHUs ¥ N300pa3uTh MOJyYEHHbIE 00JACTH HA PUCYHKE. PUCYHOK MOXHO clieiaTh OT PyKH.
O003HAUNTh THIT YPAaBHCHUS HA KaXJIO0W BBIJICIICHHON 00IacTH.

[TpoBepuTh MOIYYEHHOE pEIlleHre ¢ oMoIbpio makera Maple. Ha rpaduke obnacreii py4koit
0003HAYHTH TUT yPaBHEHUS Ha KaXKJIOW BBIICICHHOW 00JIaCTH.

UnauBuayanbHasi padora Ne 3
IIPUBE/IEHHE YPABHEHHUHU MATEMATHYECKOH ®U3HKH K KAHOHUYECKOMY
BUIY
Hean: ChopmMupoBaTh HaABBIKM IPHUBEICHHUS YpPAaBHCHHH MaTeMaTHYECKOW (u3ukm K
KaHOHUYECKOMY BHUIY.
3aganus;
IIpuBecTr K KAHOHUYECKOMY BUJlY YPABHECHHUE!
2 2 2
30U p U T pU 3N,
x> Xy gy?  ox oy
2 2 2
8; 0 u+58;+a—u+28—u:0.
X oxoy  pyc ox 0y
2 2 2
6; au+ag+36—u—56—u:0.
Ox OX0y ¢y ox oy
2 2 2
0 ;—2 ou +a g+28—u+@+4u=0.
X OXoy oy OX

2 2 2
o°u o"u 38 u+56—u+8—u+4u:0.

2+8X+ 2 o
X o oy X

NuauBunyanbHas padora Ne 4
3A/JAYA LITYPMA-JIHYBHIVIA
Hean: Hayuntees pemats 3anauy [typma-JInyBumis.
3aganusn:
Haiitu co6cTBeHHble 3HaueHns U coOcTBeHHbIe hyHKIMU 3anaun [typma-JInyBusmis:

1 y"+ay=0, y(0)=0, y()=0, xe[ol].

di dy) » B ~
2'&@&)*;%0' y@)=0, yb)=0, xelab], b>a>0.

3. y"+iay=0, y(0)=0, y()=0, xe[ol].

d( dy) A e ~
4 &(X&j+;y 0, y'(a)=0, y(b)=0, xelab], b>a>0.

5 y"+ay=0, y(0)=0, y'()=0, xelol].

NuauBuayanbHas padora Ne 5
CMEIIIAHHBIE 3AJTAY9H JTVIA YPABHEHHWH ITAPABOJTHYECKOI'O THIIA
Henab: HayuuTthes pemats 3a1auu A1 ypaBHEHUH apabOIUYecKOro TUIA.
3apanusn:
Pemute 3amaum MeronoMm pasgeneHuss nepemeHHbIX. CpenctBammu  Maple moctpouts
AHUMAIINH TTOJTyYEHHBIX PEIICHHUH.
Bapuanm 1.



12

Haiitn 3akoH pacnpeneneHus TeMIepaTypbl T(x,t) OCCKOHEYHOM IUIACTHUHBI, €CIh €€
TOJILIMHA paBHA &, IVIOTHOCTh P, yJEJNbHAS TEIIOEMKOCTh ¢ M KOA((GUIUEHT TEIIONPOBOAHOCTH
k. CTeHKHM IUIACTHHBI TMOJICPXKUBAIOTCS NPU HYJIEBOM Temmeparype. B HavalbHBIA MOMEHT

. (2%
BPEMEHHU TeMIleparypa IUIaCTUHBI paBHA (p(X):TO sm[—x ¢@. VICTOYHWKM M CTOKHM TeIula B
a

IJIaCTUHE OTCYTCTBYIOT.

NuauBuayanbHas padora Ne 6
CMEIITAHHBIE 3AJJAYH JJ/IA YPABHEHHH I'HITEPEOJTHYECKOI'O THIIA
Hean: Hayuutbces pemaTte 3a/1auu A1 ypaBHEHUH TUIIEPOOTIMYECKOTO THIIA.
3ananuga:
Pemmte 3amaun MeTooM pasjaeieHus mnepeMmeHHbix. CpeacrBamu Maple mocrpouts
AHUMAIIUH TTOJyYEHHBIX PEIICHUH.
Bapuanm 1.
Haiitn 3akoH koinebGaHUs YIPYroro CTEp:KHA u(x,t), €CNIM €ro JUIMHa paBHA &, JUHEHHas
IUIOTHOCTh p, Moaynb FOHra E. JleBblil KOHEI CTEpXHS (X:O) 3aKpeIUIEH KECTKO, a MpaBbId

(x = a) cBOOOJICH. B HayanbHBII MOMEHT CMEIICHUS CTEpP)KHS ONMCBIBAIOTCA (QyHKIMEH
(m . (T

¢(X) =Ly Sm(z_ X) , a ckopoctu — (yHKIMEH w(x) =V Sm(Z_ xj . Bnemmnne cumbl
a a

OTCYTCTBYIOT.

8. KOHTPOJIBHBIE BOITPOCHI K TIPOMEXKYTOYHOM ATTECTAIIUA

1 K xakomy Tuny ypaBHeHui oTHOCHUTCS ypaBHeHue [lyaccona?
2 2
O‘u 0O'u
2 VpasHeHue — -+ _— = ®\&,, u, u:, u, ) €CTh KaHOHNIECKAS POPMA KAKOTO yPABHEHHUSI?
og"  on
3 K xakomy Tuny ypaBHEHUH OTHOCUTCS ypaBHeHHE TUPPy3un?
2

4 o‘u 0
VYpaBHeHue E = ®\&, M, u, u:, u, ) €cTb KaHOHMYECKas (OpPMA KAKOrO ypaBHEHHS

5 Kakue ¢puszndeckue mpoiecchl ONMUCHIBAIOT YPABHEHUS ILTUTITUYECKOTO TUTIA?
2 2 —0 ?
Kaxoro tuna ypaBHeHue y-u,, +2xyu,, +x"u, +yu,=0"
7 K xakoMy Tumy ypaBHeHUI OTHOCUTCS ypaBHeHue Jlamaca?
0*u ) 0*u 0'u

o&: " aeon  on?

8 VYpaBuenue =d)(§,1], u, ug,u“) €CTh KaHOHWYEeCKass ¢opMa Kakoro

ypaBHEHUsA?
9 Kakue ¢uznyeckre mporecchl OMUCHIBAIOT ypaBHEHUs THIIEpOOTNIEeCKOro Tuna?
=0 ?
10 Kakoro tuna ypasHuenue yu,, +u,, =0 "

11 K xakomy TUIy ypaBHEHUH OTHOCHUTCS YpaBHEHHE TEIUIONPOBOAHOCTH?
2

0
12 YpaBHeHue 5 = d)(?';, n, u, u;, "n) €CTh KaHOHWYECKast (popMa KaKoTo ypaBHEHUS?

13 Kakue ¢pu3ndeckue npouecchl OMUChIBAIOT ypaBHEHUs TapaboInYecKoro Tuma?
2 —
14 Kakoro Tuna ypaBHenue xu,, —4xyu,, +5xy°u,, —3u, =0, x#0, y=07?
2 2
O‘u O°u
15 VpaBuenune —— — —— = O\, , u, u. , u, ) ecTh KaHOHUYECKasi GopMa KaKOro ypaBHEHUs?
agl anl €2"n

16 K kakomy THIy ypaBHEHUI OTHOCHTCS ypaBHEeHHUE | enbMronbia’?



13

—2si — cos? — =0?
17 Kakoro tuna ypaBuexue u,, —2sinxu,, —cos” xu, —4u, =0 *

18 K kakomy THIy ypaBHEHUI OTHOCUTCS BOJHOBOE ypaBHEHHUE?

19 Ycnosue nuneiiHocTH TuddepeHIINaTbHbIX YPaBHEHUN B YaCTHBIX TPOU3BOTHBIX.
20 YcnoBue pa3aeneHus NEPEeMEHHbBIX B YPABHEHUAX MaTEeMaTHUECKOM (Ppu3nku.

21 O6mwuit Bux ypasuenus LItypma-JInyBusis.

22 YcnoBus perynaspHocTd 3anaun [Itypma-JlnyBumis.

23 ®opMynHpOBKa IPaHUYHBIX YCIOBHH TpeThero pona 3aaaqn Lltypma-JlnyBumis.
24 ®opMynupoBKa IPaHUYHBIX YCIOBHUI BTOporo poa 3anaun Hltypma-JInyBuinis.
25 ®opmynHupOBKa TPAHUYHBIX YCIIOBUH nepBoro poxaa 3anaqn [typma-Jlnysums.
26 @opMynMpOBKa IPaHUYHBIX YCIOBUH ueTBEPTOro poaa 3anauu Llrypma-JInysusis.
27 Omnpenenenne coOCTBeHHbIX 3HaueHul 3anaun L typma-JInyBuinis.

28 Onpenenenue coocTBeHHBIX GyHKIuit 3anaun [Itypma-JlnyBumis.

29 CoiicTBa coOCTBeHHBIX 3HaueHuH 3anaun L typma-JInyBuinis.

30 CpoiicTBa coocTBeHHBIX QyHKIMIA 3anaun [LTypma-JlnyBusis.

31 Kak popmymnupyercs 3amaga Komru.

32 Kak popmynupyercs kpaeBas 3a/1aya.

33 Kak ¢popmynupyeTcst cMemranHas 3a/1a4a.

9.  OBPA3ZEL MOAYJIBHOI'O KOHTPOJIA

TrOY BIO «TIOHELKW HALIMOHAJILHBI YHUBEPCUTET»
q)aKy.]'ILTCT MAaTCMATUKU U I/IH(I)OpMaHI/IOHHBIX TEXHOJIOTUH

Hanpaenenue noocomosxu:  01.03.02 Ilpuxnannas matemMaTuka U nHGOpMaTHKa

Ipoghunv: [Ipuknagnas MaTeMaTuka U HHGOpPMATHUKA
IIpoepamma noocomosxu: bakanaspuam

Cemecmp 5

Yuebnas oucyunnuna YpaBHEHUs MaTeMaTUYECKON (PU3UKU

MOAYJIbHAS KOHTPOJIbBHASI PABOTA
BAPUAHT Nel
1. luBepreHuust BEKTOPHOT'O MOJISI U POTOP.
2. ®opmynupoBka 3ama4da Komm.
3. Kakoro tuna ypasuenune yu,, +u,, =07

YTBepkJIeHO Ha 3aceJaHuu Kadeapbl NPUKIAJHOW MEXaHUKH M KOMIIBIOTEPHBIX TEXHOJIOTHH,
poTOKOJ Ne OT «__» 20 1.

3aBenyromuii kageapoit A.C.I'onb1ieB
IIpenonaBareins A.C.I'onbues

Kpurepun oueHnBaHus MOAYJIbHOI0 KOHTPOJISI

Homep 3a0anusn Koauuecmeo oannoe
1 10
2 10
3 10
Bcezo 30




10. OBPA3EIl TECTOBOI'O 3AJIAHUSA

10.1 O6pa3en mepBoro TeCTOBOIO 3aJaHUS
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a) A(dy)? +2Bdxdy + C(dx)* = 0;
B) A(dy)* — 2Bdxdy +C(dx)* = 0;

Xapakrepucruieckoe ypapuenue 1t Au,, +2Bu,, +Cu,, + F (x, y.u,u,, uy)= 0 ecTrp

6) — A(dy)” + 2Bdxdy + C(dx)* = 0;

r) A(dy)* +2Bdxdy —C(dx)* =0.

10.2 O6pa3en BTOPOro TeCTOBOI0 3aJaHUSA

12. Bce codcTBeHHbIE 3HAYEHH peryasipHoii 3agaun LItypma-JInyBuiis
a) HE OrpaHUYEHbI 10 3HAUYEHUIO;
B) OrpaHUYEHbI CBEPXY;

0) orpaHHYCHBI CBEPXY U CHU3Y;
') OrpaHUYCHBI CHU3Y.

Pacnpeoenenue 6annos, Komopule MoZym noay4ums cmyoeHmol

11. KPUTEPUU OLIEHUBAHUSA

6 npoyecce usyuenun ()ucuunﬂuubl

Opranu3anmoHHoO- CPC Bcero
y4eOnasi pabora NuauBuayanbHas | MoayiabHbIit NuauBuayanbHas
CTyaenTa pabora KOHTPOJIb TBOpYecKasi padora
Max 30 6amroB max 30 6amtoB max 30 max 10 6amtoB 100 6annos
OaymoB
AXTUBHOCTh Ha Bremmonnenue Bremmonnenue
m1abopPaTOPHBIX WHIMBUTYaJIbHBIX MOJTYJIbHOH JlomioTHUTE T HBIC
3aHITHSIX, 3aaHui KOHTPOJIbHON 3a/laHus
BBITNIOJTHEHHE TECTOB paboThI
ILlIxana coomeemcmeusn 6an108 HAWUOHANLHOU WIKATlE
Ouenka Ouenka 1o . Ouenka no
no 100-Ba 1L Hoi OneHka 10 rocy1apcTBEHHOI LIKAaJIe rocy1apcTBeH
mKajue (3x3aMeH, TUPPepeHUINPOBAHHBIN 324ET) HOM 1IKaJIe
ECTS fKase (3a4éT)
A 90-100 5 (OTIIUYHO) 3a4TEHO
B 80-89 4 (xoporo) 3a4TEHO
C 75-79 4 (xopo1o) 3a4TE€HO
D 70-74 3 (yIOBIETBOPUTEIHHO) 3a4TEHO
E 60-69 3 (y1OBJIIETBOPUTEIIBHO) 3a4TEHO
FX 35-59 2 (Hey/IOBJIETBOPUTEIHLHO) HE 3a4TEHO
C BO3MOKHOCTBIO TIOBTOPHOI cllaun
F 0-34 2 (HeyIOBJIIETBOPUTEIHHO) HE 3a4TCHO
C BO3MOKHOCTBIO TIOBTOPHOM ClIa4y¥l MPHU YCIOBUU
00s13aTeIbHOTO HAOOpa AOTOTHUTEIBHBIX OAJITIOB
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12. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE YYEBHOI'O TPOLHECCA
JlexkumoHHble M 1a0OpaTOpHBIE 3aHATHUS IPOBOAATCS B  KOMIIBIOTEPHOM  KJjlacce,

000py/I0BaHHOM KOMITBIOTEpAMHU C JIUICH3MOHHBIM MPOTPaAaMMHBIM OOECIEUYEHUEM, JIOCTYIIOM K
cetu MHTEpHET, CTONaMU, JOCKOM.

13.  PEKOMEHJOBAHHAS JIUTEPATYPA

Koua-Bo Haaun4ue
Ne IK3EMILISAPOB | JIEKTPOHHOM
HaumenoBanue
n/n B Ou0JmoTeke BEpPCHHU B
JonHY IbC

OcHognasa n1umepamypa

TuxonoB  A.H., Camapckuii A.A.  VYpaBHeHus 97

L | Matematmeckoit dusuxu. — M.: Hayxka, 2004. — 798 c. B
2 Bnagumupos B.C., Kapunos B. B. YpaBuenus 79 B
mareMaTrueckor pusmuku. — M.: Hayka, 2004. — 436 c.
Hononnumensnan 1umepamypa
3 Muxmua C.I'. Kypc maremartmueckoil ¢usmkm. — M.: 29 B
Hayxka, 1968. — 576 c.
4 Apcenun B.fl. Metoapl MmatemMaTndeckoi (GU3UKU U 16 B

cnenuanbubie pynkuuu. — M.: Hayka, 1984.— 384 c.

14, UHD®OPMAIUOHHBIE PECYPCbI

1. YpaBHeHus maremaTuyeckon GU3NKU
http://www.ph4s.ru/book_mat_matphys.html
2. Kuauru o Maple
http://mexalib.com/tag/Maple

15. INPOI'PAMMHOE OBECIIEYEHHUE

1. Windows 7 PRO (kopriopatusHas auuen3us JOHHY Ne 46484614);

2. Microsoft Office (kopnioparusnas nunensus JOHHY nunensus Ne 46472919);

3. Microsoft Visual Studio (aunensuss mporpammsl DreamSpark anms BbicIMX y4eOHBIX
3aBeICHUN);

Pabouas nporpamma paccMOTpeHa M MepeyTBepXAeHa Ha 3aceJaHuM KadeIpbl MpUKIIaIHON
MEXaHHUKH U KOMITbIOTEPHBIX TEXHOJOTUH ¢ U3MEHEHUsIMH (0e3 n3MeHeHuil) Ha 20 TO/I.
[Iporokomn Ne or“ 7 20 1. 3amemyromuii. kadeapoit

Pabouas mporpaMma paccMOTpeHa M MepeyTBepXkAeHa Ha 3acelaHuu Kadeapbl NMPUKIaTHON
MEXaHHUKH 1 KOMITBIOTEPHBIX TEXHOJOTUH ¢ M3MeHeHHsIMH (0e3 n3MeHeHuil) Ha 20 TO/I.
[TpoTokon Ne or“ _” 20 r. 3asemyromnuii. kKadenpoit



https://ru.wikipedia.org/wiki/%D0%96%D0%B0%D1%80%D0%B8%D0%BD%D0%BE%D0%B2,_%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80_%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%B2%D0%B8%D1%87
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Pabouast mporpamMMa paccMOTpeHa M NEpeyTBEpKACHA HA 3acelaHuu Kadeaphl MPUKIATHON
MEXaHUKH ¥ KOMIBIOTEPHBIX TEXHOJOTHIA ¢ n3MeHEeHUsMH (0e3 n3meHeHnuii) Ha 20 roJ.
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[Ipotokomn Ne oT ” 20 1. 3amemyromuii. kadeapoi

Pabouast mporpamma paccMOTpeHa M NEepeyTBEpKcHa Ha 3aceTaHuM Kadeapbl MPUKIATHON
MEXaHUKH U KOMIIBIOTEPHBIX TEXHOJOTHM ¢ u3MeHeHusaMH (0e3 u3meHnenuit) Ha 20 rof.

[TpoTokon Ne or“ _” 20 1. 3amepyromuii. kadeapoit

Pabouas mporpamMMa paccMOTpeHa M NEPEyTBEPXKIACHA HA 3aceaHuu Kadeaphl MPUKIATHON
MEXaHHUKH 1 KOMITbIOTEPHBIX TEXHOJOTUH ¢ u3MeHeHUs MU (0e3 n3MeHnenuit) na 20 roJ.
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[Ipotokon Ne oT ” 20 1. 3amemyromuii. kadeapoit




