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YTBEPXIAIO:
JlexaH GaKyjpTera MaTeMaTHKH
HhopMz V’i&p}l_fr_exnonomﬁ

'}"OHCCCHKO

[Tporpamma yueGHOM mucHMIUIHHEBI «MaTeMaTH4ecKkoe ~MOAEIUPOBAaHUE (PUIUIECKHUX
IIPOIECCOB)» COCTABJIEHA HA OCHOBAaHUH [ 0Cy1apCcTBEHHOTO 00pa30BaTENFHOIO CTAHAAPTA BBICIIErO
npodeccronansHoro obpasosanus ('OC BIIO) Homenxo#t Hapommoit Pecmy6muku (JIHP) mo
Hanpapinenuo moxarorosku 09.03.04 IIporpamMmHas HHXXEHEpHs, YTBEPXKIEHHOTO IMIPHKA30M
MunucrepcrBa o6pasoBanus u Hayku JTHP ot 21 suBaps 2016 r. Ne 33;

ITopsnka opraHmsamuu y4eGHOro mpouecca B 00pa3oBaTENbHBIX OPTraHH3alMAX —BBICIIErO
npodeccronansHoro obpazosanus Jlonenkoit Hapoanoit Pecry6iuky, yTBEp)KISHHOTO MPUKA3OM
Munucrepcra o6pazoBanust  Hayku JIHP Ne 1171 ot «10» mosOpst 2017 r.;

y4ebOHOro IJIaHa ¥ OCHOBHOM 00pa30oBaTeIbHOM POrpaMMEI BEICIIETO MPO(ECCHOHAILHOTO
obpasoBanus HampapieHus noarotoBku 09.03.04 IlporpamvHas WEHXKEHEpHs, pa3paGOTAaHHBIX B
'OV BIIO «JloHenKuii HAIMOHAIBHBIA YHUBEPCUTETY.

PazpaboTuuk:
IIpodeccop Kadeapr! TPUKIATHON MEXaHUKH @
U KOMITBIOTEPHBIX TEXHOJIOTHIMA ' A.C.Tonbues

[Iporpamma y4eGHOM IWCHMIUIHHBI YTBEpXKIEHA Ha 3acefaHud Kadeapbl MPUKIATHON
MEXaHHUKH U KOMITBIOTEPHBIX TEXHOJIOTHI

Iporokon Ne 11 ot «02» anpest 2020 r. A@
3aBenyronmii kabenpoit = * A.C.Tonbues

[lporpaMma  y4yeOHOM JUCHHMIUIMHEI ofoOpeHa y4eOHO-METOAMYECKOH KOMHCCHEH
(bakyabTeTa MaTeMaTHKH K HHPOPMAIIHOHHEIX TEXHOIOTHH
ITpoToxon Ne 8 ot «15» ampenst 2020 r.

-

Ipencenatens y4e6HO-METOANYECKOM
KoMHccHH (hakyipTeTa JLU. CensixoBa




1.  OBJIACTb IPUMEHEHUSA 1 MECTO JUCHUIIJIMHBI B YYHEGHOM ITPOLIECCE

Hucuunnmuna

«MareMaTH4ecKoe MOJeNUpOBaHNE (UINUECKUX IPOIECCOBY

3

ABJIACTCA

OCHOBOI1 AJI1 BCEX MPEAMETOB, CBA3aHHBIX C MOJACIMPOBAHUEM (1)I/I3I/ILI€CKI/IX IIponeECCoOB. HOBTOMY
YCBOCHHUC OCHOB MaTeMaTHYEeCKOM (1)I/I3I/IKI/I SIBJISIETCS 00s13aTeIbHBIM A1 CIICHUaJIuCTOB B obnactu
KOMIIBIOTCPHOI'O MOACIIMPOBAHUA.

VYyeOHasgs AUCLUUILUIMHA

«MaremaTtnyeckoe

MOACIIUPOBAHUC

oTHocHTCs K 1Ky [IpodeccrnonanbHO#M MOATOTOBKH, BapHaTUBHAS YaCTh.
Copeprkanue TUCHUILIAHBI SBJSETCS JOTUYECKUM MPOAOKEHUEM COJIepKaHUS JUCITUTIIINH
e MareMaTHUEeCKHN aHAIIN3;
o Jluddepenuansabie ypaBHEHUS;

U GOpMHPYET OCHOBY JUIS OCBOCHHS JUCIIUIUINH:
e EcrecTBeHHOHay4YHasi KApTUHA MUDA;
e (CucreMbl HCKYCCTBEHHOTO HHTEIIEKTA;

L4 HpOI/I3BO,Z[CTBeHHaH IMpaKTHUKa.

2.  CTPYKTYPA JUCHHUIIJIMHBI

(GU3NUECKUX TPOLIECCOBY

Xapaxmepucmuka yueonHoll OucCYUnIUHb

HanpaBneHHe IIOATrOTOBKH

09.03.04 [IporpamMHasi UHKEHEPUS

ITpoduns

IIporpammHast HHKEHEpHUsI

OO6pa3zoBarenbHas IporpaMMa bakanaBpuat
Kpanuduxanus AkazieMuyeckuil 0akajiaBp
KosingecTBo cosiepkaTeabHbIX MOy 4

Jucuummna 6a30Boii / BapuaTUBHOMN YacTh
00pa30BaTeIbHONW IPOTrPaAMMBI

BapuaTuBHas yacte npogecCuoHaIbHOro 0J10Ka

®opmel koHTpost (MK, sk3ameH, 3a4er)

1 MOAYIbHBIA KOHTPOJIb, K3aMEH B 5 CEMECTpe

ouHas popma 3a04Hast popma
Mokasatenu 00y4YeHHs 00y4YeHHUs

HOpMaT. YCKOD. HOpMar. YCKOD.

CPOK CPOK CpOK CPOK
KonnuecTBo 3a4€THBIX eAMHUIL (KPEIUTOB) 4 4 4 —
["'ox moaroToBKM 3 3 3 —
Cemectp 5 3) — —
KonuuecTBo yacoB 144 144 144 —
- JTEKIIHOHHBIX 36 36 6 —
- IPAKTUYECKHIX, CEMUHAPCKUX — — — —
- 1a00paTOPHBIX 18 18 4 —
- CaMOCTOSITEILHON PabOTHI 90 90 134 —
B T.4Y. UHJMBHIyaJbHOE 3a/I1aHUE — — — —
HenenbHOE KOIMYECTBO YacoB, 8 8 - -
B T.4. QyIUTOPHBIX 3 3 — —

Ileau u 3axaun

Ieny:

® U3ydyeHHE MaTeMaTHYeCKUX MoJenel (PU3nYecKuX MpoleccoB,;

3.  OINHNCAHHME JNCHUIIJIMHBI
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® U3YYCHHE KIIACCHYECKUX TOCTAHOBOK M METOJOB pEIICHUS 3aJa4 MaTeMaTHYeCKOU
¢busuky;

® OBJIAJICHUE HABBIKAMHU PEIICHUS 3314 JUIsl YPABHCHHI C Pa3ACIISIONUMUCS MIEPEMEHHBIMHU.

3aoauu:

¢ (opMHPOBAHKE MOHUMAHHS TPUHIIMIIOB MOCTPOCHUS MOJIEIICH (PU3NISCKUX MTPOIIECCOB;

® OBJIAJICHUC 3HAHMSAMHM O IIOCTAHOBKaX M METOJAX pEIICHUs 3a]ad MaTeMaTHYCCKOM
busuky;

e (opMHpOBaHWE TPAKTHYECKUX HABBIKOB pEIICHUS 3adad Ui YPaBHCHHHA C
pa3IeNSIOIIUMHUCS TTEPEMEHHBIMH.

TpeOGoBanus K pe3yabTaTaM OCBOEHMSl AMCHMILIMHBI. [Iporecc M3ydeHus AUCHUTUINHBI
«MaTemaTtuyeckoe MOJEIUpOBaHUE (PU3MUECKUX IPOLECCOB» HampaBieH Ha (OpMHUpPOBaHUE
JIEMEHTOB cienyromux komnereHuuid B coorBerctBuu ¢ ['OC BIIO JIHP no wnampasienuto
noarotoBku 09.03.04 IIporpamMMHass WH)XEHEpPHUsS W OCHOBHOM 0Opa30BaTEIbHOW MPOTrPaMMBI
BBICIIETO TpodeccHoHaNbHOr0 00pa3oBaHus HampasieHus noarotoBku 09.03.04 IIporpammuas
urmxenepus (IIpodue: IIporpamMmHuas HHKEHEPHsL):

a) oowexynomypnoix (OK):

e OK-7 — cnocoGHOCTh K CAMOOPraHU3alMKl U CaMO0OpPa30BaHHUIO;

0) oowenpogheccuonanvuvix (OIIK):

e OIIK-5 — BiajgeHueM TeopHUed M TEXHOJOIMeH IOCTPOEHHUS HHTEIEKTYalbHbIX
IPOTrPaMMHBIX CUCTEM, OCHOBaHHbIX Ha 3HAHUSX;

8) npogpeccuonanvuvix (I1K):

HAY4YHO-HMCCJIeJ0BATEIbCKAs 1esITeIbHOCTD:

e [IK-12 — cnocoOHOCTRIO K (hopMaIM3allMil B CBOEH MPEIMETHOH 00jacTu ¢ yu&€ToMm
OrPaHUYEHUH UCIIOJIB3YEMbIX METO/I0B HCCIIEIOBAHNUS;

e /IK-14 — rOTOBHOCTBIO OOOCHOBATH MPUHUMAEMBbIE MIPOECKTHBIE PELICHHUS, OCYIIECTBISTh
MIOCTAaHOBKY M BBITIOJIHEHUE SKCIIEPUMEHTOB TI0 IIPOBEPKE X KOPPEKTHOCTHU U 3(PPEeKTUBHOCTH,

e /IK-15 — cHnOCOOGHOCTbIO T'OTOBHUTH IPE3EHTALUHU, OPOPMIIATH HAYYHO-TEXHHUECKHUE
OTYETHI MO pe3ysbTaTaM BBIOJHEHHON paboThl, MyOJUKOBaTh pe3yJbTaThl UCCIEIOBAaHUN B BHJIE
cTaTel M JOKJIaJ0B Ha HAYYHO-TEXHUUYECKUX KOH(EPEHIUIX

aHAJMTHYECKasl 1esATeIbHOCTh:

e [IK-16 — ciocOOHOCTBIO (hOPMATH30BATH MTPEIMETHYIO 00JIACTh MPOTPAMMHOIO MTPOEKTa

U pa3paboTraTh celUPpUKAUH 111 KOMIIOHEHTOB IIPOTPAMMHOT0 IPOAYKTA;
MPOEKTHAS 1eATeIbHOCTh:

e [/IK-19 — BiageHWeM HaBBIKAMH MOJICIHMPOBAaHUS, aHa W32 ¥ HCIOJIb30BAHHS

(dbopManbHBIX METO0B ITPOEKTUPOBAHUS U KOHCTPYHUPOBAHUS IPOIPaMMHOT0 00eCTIeueHusl.
NeJaroru4eckasi 1esiTeJIbHOCTh:

e [IK-23 — Bna/meHNEeM HaBBIKAMU TPOBEICHHS MPAKTUYECKUX 3aHATHUH C TIOJIH30BATEISIMU
MIPOTPAMMHBIX CHCTEM,;

o [IK-24 — cnocoOHOCThIO O(GOPMIICHHS METOAMYECKMX MaTepuanoB M MocoOuil 1o
NPUMEHEHHIO TPOrPaMMHBIX CHCTEM.

B pe3yabTare usydenunst y4eOHOM JUCHUIIMHBI CTYACHT I0JIKEH :
3namo:

OCHOBHBIE KJIACChl YPaBHEHUN MaTeMaTUUECKON PU3UKH;

KJIACCUUYECKHE TTOCTAHOBKH 3a71a4 MaTeMaTHYECKON (hU3HKH;

CYIIHOCTh MeToJa Dyphe;

OCHOBHBIC METO/IbI PEIICHHS HEOTHOPOIHBIX 3a/1a4 MaTEMaTUUECKON (DU3UKH.
Ymemn:

OTIpEETISATH THUI YPAaBHEHHUI MaTeMaTHUeCKON (hU3UKH,

® TPHUBOJIUTH YPaBHEHHS MaTeMaTU4YeCKoW (DU3UKU K KAHOHHYECKOMY BHLY;



® HAXOJWTh COOCTBEHHBIE 3HAUCHUS U COOCTBeHHBIE QyHKIMM 3aaaun [ITypma-JInyBus;
e permiarh 3aJa4¥ METOJIOM Pa3CIICHHS TIEPEMEHHBIX.

Bnaoemo:
® METOJIUKOHN CBEJICHUS YPAaBHECHUS MAaTEMATHUECKON (U3NKH K KAHOHUYECKOMY BUIY;
® HABBIKAMU PEHICHHUS 3a/1a4 MATEMAaTUYCCKON (PH3UKK METOJIOM pa3/Ie/ieHUs IEPEMEHHBIX;
e makerom Maple aiis perieHns IpocTerImX 3a/1a4 MaTeMaTHUECKOM (DU3HKH.

4.  COILEPXAHUE JUCIUIIVIMHBI U ®OPMbI OPTAHU3AIIUU YYEBHOI'O

MNNPOIECCA
IMopsinko
BbIi Kpark JKaHHE TeMbI
HOMED B p oe coaep eTe
TEMA

CoaepxarebHbIH MOYJIb 1
«OCHOBHBbIC YPABHEHUS MATEMATHYECKOH (PU3UKHN»

Tema 1 |OcuoBHbIe muddepeHInaTbHBIC ONEPATOPhl MATEMATHISCKON (PU3HKH.

Tema 2 38.,[[21‘11/1, MMpUBOAAIINEC K OCHOBHBIM YPABHCHUAM MaTeMaTH4YEeCKOU (1)I/I3I/IKI/I.

Tema 3 |OcHOBHBIEC ypaBHEHHS MaTEMATHYECKON (DU3UKK M UX KJIACCU(PHUKALIHS.

Coaep:xatejbHbIN MOYJIb 2
«Knaccudpukanus 3agay MaTeMaTHYIECKOH (UK

Tema 4 |[IpuBenenue ypaBHEHHI MaTeMaTHYeCKOW (U3MKH K KAHOHUYECKOMY BULY.

Tema 5 |Knaccudukanus 3agad MaTeMaTH4eCKON (DU3UKHU U UX KOPPEKTHAS TOCTAHOBKA.

Tema 6 |O0muUiA UHTErpall ypaBHEHUHN B YACTHBIX IPOU3BOAHbIX.

CoaepxarejbHbIH MOIYIb 3
«Metoa ®ypbe»

Tema ! |Meton ®@ypse.

Tema 8 [Bamaua Jlupuxie mis kpyra. Marerpan [yaccona.

Tema 9 [Bapava lltypma-JuyBuis.

Tema 10 |CoGcTBeHHBIE 3HAUYEHHS M COOCTBEHHbIE (DYHKIIMUIA.

Tema 11 |Pasnoxenue B psiji 10 COOCTBEHHBIM GyHKIMAM 3a1aun [Typma-JInyBuiis.

Tema 12 MeTto CDprC AJI cjrydasa IBYX HE3aBUCUMBIX IICPEMCHHBIX.

CoaepxarejbHbIH MOAY.Ib 4
«HeoaHopoaHblie 321a4u MATEeMATHYECKOH (PU3HMKU»

Tema 13 |['pannunsie ycnosus [V poxa.

Tema 14 |Cunrynsiphas 3anada [Itypma-JInyBrmis.

Tema 15 |HeomuopoaHbie 3a1aun. MeTOI IPUBEAEHHS K OJHOPOIHOM 3a/1a4€.

Tema 16 |Heoguopomusie 3agaun. Meron I'punbepra.

Tema 17 (3amauu ¢ HENPEPHIBHBIM CIIEKTPOM.




TemaTnueckuii miian

Conep:kareJibHbIIA MOAYJIb 1
«OCcHOBHBIE YPABHEHUS MATEeMATHYeCKOH (PU3UKMN»

KoJauyecTBO yacos

Ounas ¢popma o0yuenust

3aouHasi popma 00yueHuUs1

HopMaTuBHBIii CPOK 00ydyeHust

YckopeHHblil cpok 00yueHust

HopMaTuBHBIii CpOK 00y4yeHHsI

YckopeHHblii cpok

Ha3zpanus 00yueHust
COTEPHATENBHBIX MOTYJIeii B T.4. B T.4. B T.4. B T.4.
= w ® v
U TEM o o < § 1) ) < § ) ) < Eé ) & Eé
S| 2 | 3 = E| 2 | 3 % 5|2 | 2 = Sl 32 3
[=] =] [=] [=] =
s |5 |g & |cg|3|5 |E |[g|2|2E|3|s S |g| 5 |se|2|5/ E|¢glds
Q = < Eo| »| 9 = g = Eo | »| 9 = gl = Eo | >l ol = =] g »
@ |EE|E|E%|¥{% % |E|E|Eg|E% |F |E|E |28 §1%|g/E:f
2 |z & | Ea| & = 2| 2 | Eal & = 2| S | 5a| & 2l 2| g &
[P [P] [#] &
R | S = = =) = = R | S > = || =
Sl E |2 = g | £ = g | = = £l 2 2
534 = 34 = 31 = g =
Tema 1. OcHOBHEBIE
)41 HITHMAJIBHBI
A epeHImanbHble e |2 1| 6 9 | 2 1] 6 11,75 | 0,25 05| 11
OIepaToOphl MATEMATHIECKOM
buznku
Tema 2. 3agaun,
TPMBOJIAILHE K OCHOBHAIM 15 | 4 2 | 9 15 | 4 2 | 9 11,25 | 0,25 11
YpaBHEHUSIM
MaTeMaTHYECKON (H3HKH.
Tema 3. OcHOBHEBIE
BHEHHSI MATEMATUYECKON
YpaBHC ATCMATHHCCKO 9 | 2 1 6 9 2 1 6 12 | 05 05| 11
Gu3uKN 1 uX
Kyaccuukanms.




Hmozo

no codeprcamenbHoOMy 33 21 33 8 4 21 35 1 1 33
Mmooy 1
Conepikare/ibHBIH MOIYJIb 2
«Kunaccudpukanus 3agay MareMaTu4ecKoi GpU3NKm»
Tema 4. IlpuBenenue
(GU3UKU K KAHOHUYECKOMY
BUJTY.
Tema 5. Knaccudukanus
3aJ1a4 MaTeMaTHYECKOM 9 6 9 2 1 6 11,75 | 0,25 05| 11
(U3KUKHN U UX KOpPEKTHAsI
MIOCTaHOBKA.
Tema 6. OOmMit HHTETpAT
yYpaBHEHHIA B YaCTHBIX 9 6 9 2 1 6 11,25 | 0,25 - 11
MPOU3BOJIHBIX.
Hmozo
no codeprcamenbHoOMy 27 18 27 6 3 18 35 1 1 33
MO0y 2
Conep:xaTeabHbIit MOTYJIb 3
«Metoa ®ypbe»

Tema 7. Meton @ypse. 8 5 8 2 1 S 87 | 05 025 | 8
Tema 8. 3amaua Jlupuxie
st kpyra. MaTerpat 8 5 8 2 1 5 6,25 | 0,25 6
Ilyaccona.
Tema 9. 3anasa Hlrypma- 8 5 g | 2 1] 5 675 | 05 | |025| 6
JInyBus.
Tema 10. CobcTBeHHBIC 7 4 7 2 1 4 6.5 0.25 0.25 5
3HAUEHUSI U COOCTBCHHBIE




GYHKIHH.
Tema 11. PaznoxkeHue B psij
110 COOCTBEHHBIM (DYHKIIHSIM 7 2 1 4 7 2 1 4 55 |0,25 0,25 5
3agaun [typma-JInyBumis.
Tema 12. Meton @ypbe s
cilydasi IByX HE3aBUCHMBIX 7 2 1 4 7 2 1 4 525 | 0,25 5
IIEPEMEHHBIX.
Hmozo
HO cooeprrcamenbHom 45 12 6 27 45 12 6 27 38 2 1 35
D 'y
Mooy 3
CoaepxarebHbIH MOAYIb 4
«HeoaHopoaHble 321a41 MAaTEeMATHYeCKOH (PU3UKMN»
Tema 13. I'pammramnie 8 | 2 1| s 8 | 2 1| s 75 |025| (025 7
ycsosus IV pona.
Tema 14. Crnrynspnas g8 | 2 1] 5 8 | 2 1] 5 775 10,5 | | 025 7
3amaua [lltypma-JInyBuiis. ’ ’ ’
Tema 15. HeonHopoiHbie
3a1a4u. MeTos IpuBeaeHus 8 2 1 5 8 2 1 5 7,75 | 05 0,25 7
K OJTHOPOJIHOM 3a7aye.
Tema 16. Heogopozutre 8 | 2 1| 5 8 | 2 1| s 775 | 05 | |025| 7
3ajaun. Merox I'punbepra. ' ' ’
Tema 17. 3anam o 7 | 2 1| 4 7 | 2 1| 4 525 | 0,25 5
HETPEPHIBHBIM CITEKTPOM.
Hmozo
no codeprcamenbHoMmy 39 | 10 5 24 39 10 5 24 36 2 1 33
Mooy 4
Bcezo no oucuunnune 144 | 36 18 | 90 144 36 18 | 90 144 6 4 134




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

TeMbl JIEKIIHOHHBIX 3aHATHH

Ne Konuuecmeo
i Ha3zeanue memoi waCos
1 |OcHoBHbIe MU depeHIHaTbHbIE OMEPATOPhl MATEMATUYECKOH (DU3UKH. 2
2 3ajaun, NpEBOAAIINE K OCHOBHBIM yPAaBHEHHAM MAaTEeMaTHUECKOH (PH3HKH. 4
3 |OcHOBHBIE ypaBHEHHS MATEMATHYECKOH (DH3UKU M UX KJIACCH(HKAIIHS. 2
4 [[Ipusesenue ypaBHEHMIT MATEMATHUECKON (PU3HKH K KAHOHHIECKOMY BUIY. 2
5 [Knaccudukanus 3anad MaTeMaTH4eCKoi (GDU3MKU M UX KOPPEKTHAS )
[IOCTaHOBKA.
6  (O6mwmit mHTErpan ypaBHEHHI B YACTHBIX IPOU3BOIHEIX. 2
7 [Merox ®ypse. 2
8 anaua Hupuxne mis kpyra. Marerpan Ilyaccona. 2
9 [Bagaua ITypma-JTnyBHILISL. 2
10 |Co6crBennbie 3HaueHNs M COOCTBEHHBIE (DYHKIIHIL. 2
11 |Pasnoxenue B psx no cobcTBeHHBIM ByHKIMAM 3a1aun LTypma- 2
JInyBuius.
12 |Meron ®ypse mns cydas AByX HE3aBHCUMBIX EPEMEHHBIX. 2
13 ['pannunsie ycinosus IV pona. 2
14 |Cunrynspnas sanaua lItypma-JInysumis. 2
15 |Heomnoponnsie 3amaun. MeTos NpUBEIEHHS K OJJHOPOIHOI 3aade. 2
16 |Heomnoponnsie 3anaun. Merox I'puuGepra. 2
17 [3apaun ¢ HempepLIBHEIM CIIEKTPOM. 2
BCEI'O 36
Tembl 1a0OPATOPHBIX 3aHATHI
Ne Konuuecmeo
wn Ha3zeanue memuoi 4aCo8
1 |OcHoBHbIe nuddepeHranbHble ONepaTopbl MaTeEMaTHUYECKON (U3UKHU 3
2 [Knaccudukanus ypaBHEHHI MaTeMaTHUECKOW (PU3UKH 3
3 [[IpuBenenue ypaBHEHHMI MaTeMaTHIECKOH (PU3UKH K KAHOHHYECKOMY BHTY 3
4 Bagaua llltypma-JInyBuiis 3
5 |CmemanHble 3aauu 7151 ypaBHEHUI MapaboIMuecKoro Tuna 3
6 |CmemanHbIe 3aauu 7151 ypaBHEHUH rUepOoInYecKoro Tuma 3
BCEI'O 18
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6. METOAUYECKHUE PEKOMEHJIALIUU I1O OPTAHU3ALIUN
CAMOCTOATEJBHOU PABOTBI CTYJAEHTOB

Opranuszanusi CaMoOCTOATEIbHOI PadOThI CTYIEHTOB

N Konuuecmeo
wn Haszeanue memot waCos
1 |OcuHoBHEIE MU depeHIHATBHBIE OMEPATOPEl MATEMATHYECKOH (DH3UKH. S
2 3amaum, IpUBOASIIME K OCHOBHBIM YPAaBHEHHAM MaTeMATHUECKOH (DU3UKHL 10
3 |OcHOBHBIE ypaBHEHHS MATEMATHUECKON (GH3MKHU M HX KIacCH(DHUKALHMS. 5
4 [[Ipusesenue ypaBHEHMIT MATEMATHUECKON (PU3HKH K KAHOHHIECKOMY BUTY. S
5 |Knaccuukanus 3a1a4 MaTeMaTHIECKOH GU3NKU ¥ UX KOPPEKTHAS 5

[IOCTaHOBKA.
6  (O6mmit mHTErpan ypaBHEHHI B YACTHBIX IPOU3BOIHBIX. S
7 [Meron dypre. 5
8 anaua Hupuxne miis kpyra. Uarerpan Ilyaccona. 5
9 Bagaua IlItypma-JInyBumis. 5
10 |Co6crBennbie 3HaueHNs M COOCTBEHHBIE (DYHKIIHIL. 5
11 [Pasnoxenue B psx mo coGcTBEHHBIM (yHKIMAM 3amaun LITypma- 5

JInyBuius.
12 |Meron ®ypse mns cydas AByX HE3aBHCUMBIX EPEMEHHBIX. 5
13 |[Fpanmunste ycnosus IV poga. )
14 |Cunrynspnas sanaua lItypma-JInysumis. 5
15 |Heonnoponnsie 3anaun. MeTos npuBeieHus K OAHOPOIHOM 3a/1ade. S
16 |Heomnoponnsie 3anaun. Merox I'punGepra. 5
17 [3apgaum ¢ HempepEIBHEIM CIIEKTPOM. 3)

BCEI'O 90

7. HWHAWUBUIYAJIBHBIE 3ATAHUSA

NuauBuayanbHas padora Ne 1

OCHOBHBIE JJH® ®EPEHIHATbHBIE OITEPATOPBI MATEMATHYECKOH ®HU3HKH

Heanb: ChopMupoBaTh HaBBIKU padOTHI O CKATSIPHBIMU U BEKTOPHBIMHU TOJISIMHU.
3aganue:

CrkausipHoe moJie 3a71aH0 QyHKITHEH u(x, y,Z).
1) 3anucarh ypaBHEHUE MTOBEPXHOCTEH YPOBHS CKAJISPHOTO MOJIS u(x, y,z).

a)  OmpenenuTtph, SBISIOTCS JIM MOBEPXHOCTH YPOBHS KAHOHUYECKUMHU MOBEPXHOCTSIMH
BTOpOTO mopsiaka (tads. 1.2). Ecnu na, To ykazath uX BHIL.
0) CpencrBamu Maple mocTpouTh NMOBEPXHOCTH YPOBHS JJIS TPEX (UKCUPOBAHHBIX

3HAYECHHI u(x, y,z) =C, (i = B) (C; BBIOpaTh CAMOCTOSITEIBHO).
2) HaiiTi rpaireHThl CKaISIpHOTO OIS u(x, y,Z) BToukax M; M,; M;.

3) HaiiTn mpon3BOAHYIO CKAISIPHOTO TTOJIS U(X, Y, Z) B TOuKe M ,:
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a) IO HampaBJIeHHIO K Touke M 5 ;)
0) 1o HampaBlIEHHIO € .
1. Bexropnoe mose 3anano Gpynxuueii Zl(x, y,z).

1) Haittu nuBepreHiuo BEKTOPHOTO MOJIs Z(x, y,z).
a)  3amnmcarb ypaBHEHUE MOBEPXHOCTEN YPOBHS MO Uy (x, v,z ) =div Z(x, Y,z )

0) Cpexncrsamu Maple mocTpouTh KaKyr0-I11M00 IMOBEPXHOCTL YPOBHS MOJIA U (x, v, Z).
2) Haiitu poTopbl BEKTOPHOT'O OIS A(X, Y, Z) BToukax My, M-, My.
3) [MocTpouTs rpadMK IMHHM TOKA BEKTOPHOTO MO Z[(x, y,z) B mwiockoctu OXY,

npoxozsmuii uepes Touxy M.

NuauBuayaabHas padora Ne 2
KIACCH®HKAIINA YPABHEHHUH MATEMATHYECKOH ®H3HKH
Henab: HayuuTcs onpenensaTs THI YpaBHEHHUS] MaTEMaTHIECKON (DU3HKH.
3aganme:
l) Hano nmuneliHoe muddepeHranTbHoe YypaBHEHUE BTOPOTO TOPSAKA.
a) Cpencrsamu Maple onpenenuTh THIT TaHHOTO YPaBHEHHUS B BEPIIUHAX CAMHHYHOTO KyOa, TO

ects B Toukax M, (0,0,0), M,(1,0,0), M5(0,1,0), M,(11,0), Ms(0,01), M4(1,01),
M- (0,11), Mg(L11).
0) Be3 ucnonbsoBanus nakera Maple onpenennTs THI ypaBHEHHUS B TPEX BEPIIMHAX Ky0a.

2) Jlano nuueiinoe nupdepeHIManTbHOe ypaBHEHHE BTOPOTO TOPSAKA C ABYMs HE3aBUCHMBIMU
nepeMeHHbIMH. be3 ncrnonb3oBanus nakera Maple Haiit 0071acTH, B KOTOPBIX JTaHHOE ypaBHEHHE
SBIISICTCS AJUTUNTUYECKUM, THIepOonnyeckuM, napadonmdeckuMm. OGopMUTh B MUCEMEHHOM BUJIE
XOJl pelIeHUs ¥ U300pa3uTh MOJyYCHHbIE 00JACTH HA PUCYHKE. PHCYHOK MOXHO clienaTh OT PyKH.
O0603HaYUTh TUI YPABHEHHS Ha KaXIOW BBIJCICHHOW 00JIaCTH.

[IpoBepuTh MOJTyYEHHOE pellieHre ¢ momoripto nakera Maple. Ha rpaduke obnacreit pydxoi
0003HaYUTh TUIT YPABHEHHUS HA KaXKJ10M BBIJICIEHHON 00J1acTH.

Muausuayansnas padora Ne 3
IIPUBE/IEHUE YPABHEHHUU MATEMATHYECKOH ®U3UKH K KAHOHUYECKOMY
BUyY
Lean: ChopmupoBaTh HaBBIKM IPHUBEICHHUS YpPAaBHEHMM MaTeMaTHYeCKOH (HU3UKH K
KaHOHUYECKOMY BHUY.
3ananus:
[IpruBeCTH K KAHOHUYECKOMY BHY YPaBHEHUE:
2 2 2
CEAL AL R LU L)
ox2  oxoy gy2  ox Oy
2 2 2
0 g+4 o"u +5a 2+6—u+26—u:0.
OX oxoy  pyc oOx 0y
2 2 2
LA )
Ox OXoy oy ox oy

2 2 2
0 u—Za 4 +8 u+26—u+5—u+4u=0.

x> Xy gy X
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2 2 2
0 u+ o°u +3a u+56—u+a—u+4u=0.
x> oxoy  py? o

NuauBuayanbHas padora Ne 4
3AJAYA LITYPMA-JIHYBHIVIA
Hean: Hayuntses pemats 3anavy [Itypma-JInysusis.
3aganus:
Haiitu coGcTBeHHBIEC 3HaUeHUsS 1 cOOCTBeHHbIe QyHKIMHK 3a1auu Ltypma-JInyBuss:

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

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

4, —[xﬂ}&yzo, y(@)=0, y(b)=0, xelab], b>a>0.

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

NuauBunyanbHas padora Ne 5

CMEIIIAHHBIE 3A/JAY9H JJVIA YPABHEHHWH ITAPABOJTHYECKOI'O THIIA

Henab: HayunTthes pemats 3a7auu A1 ypaBHEHUH apabOIUYecKoro TUMa.

3aganus:

Pemmte 3amaun MeTOAOM pasjaeieHus mnepeMmeHHbix. CpeacrBamu Maple mocrpouts
AHUMAIIUH TTOJYyYEHHBIX PEIICHUH.

Bapuanm 1.
Haiitn 3akoH pacnpeneneHus TeMIepaTypbl T(x,t) OECKOHEUHOM INIACTUHBI, €Cau €€

TOJIIMHA paBHA &, IVIOTHOCTh P, yIAENbHAS TEIIOEMKOCTh ¢ M KOA(D(GUIUEHT TETUIONPOBOAHOCTH

k. CTeHKHM IUTACTHHBI TOUICPXKUBAIOTCS MPU HYJIEBOM Temieparype. B Ha4aibHBIH MOMEHT

. (27
BPEMEHU TeMIleparypa IUIaCTUHBI paBHA (p(X):TO sm(—x ¢@. VcTOYHMKM W CTOKH Tera B
a

IJIaCTUHE OTCYTCTBYIOT.

NuauBuayanbHas padora Ne 6

CMEIITAHHBIE 3AJJAY9H JT/IA YPABHEHHH I'HITEPEO/THYECKOI'O THIIA

Heab: HayunTthes pemaTs 3aauu A ypaBHEHUH THIIEPOOIMUECKOTO THIIA.

3aganus:

Pemuth 3amaun MeTogoM pasaencHus mnepemenHbix. CpenctBamu Maple moctpouts

AHUMallnuunu HOJ'Iy‘IeHHBIX pCHICHI/II\/'I.
Bapuanm 1.

Haiiti 3akoH konebGaHUs YIMPYroro CTEp:KHA u(x,t), €CIIM ero JUIMHAa paBHA a, JWHEHHas

IUIOTHOCTE p, Moaynb FOHra E. JleBblii KOHEI CTEpXkKHS (X=O) 3aKpeIuI€H KECTKO, a MpaBbIi

(X = a) cBOOO/IeH. B HavYaibHBIE MOMEHT CMEIICHHUS CTEPXKHS OMHUCHIBAIOTCA (YHKIHEH
(o . (=

o(x)=Lg Sln(z— Xj , a ckopoctm — Qynkmmeii y(x)=-V, sm(z— xj . Buemmnune cuibl
a a

OTCYTCTBYIOT.



8. KOHTPOJIbHBIE BOITPOCHI K MPOMEXKYTOYHOM ATTECTAIIUA

1 K xakomy Tuny ypaBHeHui oTHOcUTCs ypaBHeHue Ilyaccona?

o*u 0’u

2 YpaBHEHHE —— + — = d)(e‘;, n, Uy Uy, ”n) ecTh KaHOHWYeCcKas (hopMa KaKoro ypaBHEHHS?

2 2
og"  on
3 K kxaxomy Tumy ypaBHEeHHUI OTHOCUTCS ypaBHEHHE TU(PPy3un?

o’u 0
4 VYpaBHeHue @ = @\, , u, u;, u, ) eCTb KAHOHUYECKAS! POPMA KAKOIO ypaBHEHH?

5 Kakue ¢usnueckre nporecchl OMUCHIBAIOT YPaBHEHUS IUITUITUYECKOTO THIa?
2 2 —a o
6 Kakoro tuna ypaBHenue y-u,, +2xyu,, +x"u,, +yu, =07
7 K kakomy THIy ypaBHEHHI OTHOCUTCS ypaBHeHHe Jlamaca?
2 2 2
0‘u 5 O‘u Ou

oe?  otom * o’

8 VYpaBHeHue

ypaBHeHUA?
9 Kakue uznyeckue nporecchl ONUChIBAIOT YPaBHEHHsI TUIEPO0INYECKOro Tumna?
=07?
10 Kakoro tuna ypasHenue yu,, +u,, =0
11 K xakomy TUIly ypaBHEHUH OTHOCUTCSI YpaBHEHHUE TEIUIONPOBOAHOCTH?

2
12 YpaBuenue Ou
o5

13 Kakue (hu3ndeckue mpoiecchl OMUCHIBAIOT YPABHEHHUS Tapad0IMIeCcKOro THIIA?
2 —
14 Kakoro tuna ypasHenue xu,, —4xyu,, +5xy°u,, —3u, =0, x#0, y=07?

0*u 0’u

15 VpaBuenue @ - = d)(e‘;, n, u, u;, ”n) €CTb KaHOHMYECKasi popMa KaKoro ypaBHEHUS?

61]2
16 K kakoMy THITy YpaBHEHHI OTHOCUTCS ypaBHeHHe ['eapMrosbia?

—2si —cos? — =07
17 Kakoro tuna ypasuexue u,, —2sinxu,, —cos” xu, —4u, =0 *

18 K kakoMy THIy YpaBHEHUI OTHOCUTCS BOJIHOBOE YpaBHEHUE?

19 Ycnosue nuHeiHOCTH TU(GEpEHITNATBHBIX YPAaBHEHHI B YaCTHBIX TPOU3BOTHBIX.
20 YcnoBue pa3zeneHus NepPeMEHHbIX B YPaBHEHUSAX MaTeMaTHUeCKOM (pu3nku.

21 O6mwmit Bux ypasaenus LItypma-JInyBusis.

22 YcnoBus perynsipHoctu 3afauu Ltypma-JInysumis.

23 ®opMynHpOBKa IPaHUYHBIX YCIOBHUI TpeThero pona 3amaqn Lltypma-JlnyBumis.
24 ®opMmynMpoBKa IPaHUYHBIX YCIOBHI BTOporo poja 3anaun Htypma-JInyBuinis.
25 ®opmynHupoBKa IPaHUYHBIX YCIOBHUH mepBoro poxaa 3agauu Lltypma-JInyBusis.
26 ®opMyIMpOBKa IPaHUYHBIX YCIOBUI yeTBEPTOro poaa 3aaaun Llrypma-JIinysusmis.
27 Omnpenenenne coOCTBEHHBIX 3HaueHuH 3anaun L typma-JInyBuims.

28 Omnpenenenue coOCTBeHHbIX (QyHKUMH 3aaaun [lItypma-JIlnyBumis.

29 CBoiicTBa coOCTBeHHBIX 3HaueHUH 3anaun Ltypma-JInyBuimis.

30 CnoiicTBa cobcTBeHHBIX (hyHKIMIA 3agaun HITypma-JInyBusis.

31 dynnameHTanbHas cuctemMa pemennii 3agauun Htypma-JInyBuss.

9. OBPA3BEL MOAYJIBHOI'O KOHTPOJIA
roy BIO IOHEIIKUIA HAIITMOHAJIbHBII YHUBEPCUTET»
dakynbTeT MaTeMaTUKH U MHPOPMAITMOHHBIX TEXHOJIOTUH

Hanpasnenue noocomosxu.:  09.03.04 IIporpaMmmHasi HHKEHEpUs
IIpogpuns: [IporpamMMHas uHXeHepus

= d)(?;, n, u, u;, "n) €CTh KaHOHWYECKas opMa KaKoro ypaBHEHUs?

13

=(I)(§, n, u, ug,un) €CTh KaHOHHWYECKass ¢opMa KaKoro
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Ilpoepamma nodecomosku. oaxanaepuam
Cemecmp 5
Yuebnas oucyunnuna MareMaTHuecKoe MOJICIUPOBAHUE (PU3HMUECKUX MPOIIECCOB

MOAYJBbHASA KOHTPOJIBHAS PABOTA
BAPUAHT Nel
1. JluBepreHuusi BEKTOPHOTO MOJISL U POTOP.
2. ®opmynupoBka 3anada Ko,

—2si — cos’? - =07
3. Kakoro Tuna ypasuenue u,, —2sinxu,, —cos” xu,, —4u, =0 "

YTBepKIeHO Ha 3aceJaHuu Kadeapbl NMPHUKIATHOW MEXaHUKH M KOMIBIOTEPHBIX TEXHOJIOTHIA,
MPOTOKOI Ne OT «__» 20 r.

3aBeayromuii kadeapoit A.CTonbnes
[TpenonaBarens A.C.I'onbues

KpuTepnn OlCHUBAHUA MOAYJBHOI'0 KOHTPOJIS

Homep 3a0anusn Koauuecmeo oannoe
1 8
2 7
3 )
Bcezo 20

10. OBPA3ELl DK3AMEHAIIMOHHOI'O BUJIETA

Teopemuueckue 60npocwl K IK3ameny
Yro Takoe XapaKTEpUCTHUECKOE YPABHEHHUE.
CBolicTBa XapaKTEepUCTUK YPaBHEHUN TMIIEpOOIMUECKOro THIIA.
CBoiicTBa XapakTepUCTUK ypaBHEHUN MapabOoIMYecKOro THIA.
CBolicTBa XapaKTEpUCTUK YPAaBHEHUH UM TUYECKOTO TUIIA.
Kanonnueckas opma ypaBHeHU runepooIndecKoro TUIa.
Kanonuueckas popma ypaBHeHHH MapaboIMyecKoro TUIa.
Kanonnueckast popma ypaBHEHU 3JUIMOTUYECKOTO THIIA.
VYcnoBue nuHelHOCTH TUu(epeHIIMATbHBIX YpaBHEHUI B YaCTHBIX MPOU3BOIHBIX.
VYcnoBue pas3zieneHns IepeMEeHHbIX B YPAaBHEHUAX MaTeMaTHUECKOM Ppr3nk.
10 O6umit Bun ypasuenus lltypma-JIlnysums.
11 Ycnosus perynspraoctu 3agaun Lltypma-JInysumis.
12 ®opmynupoBKa TpaHUYHBIX YCIOBHA TPEThero poja 3anaun Ltypma-JInyBus.
13 ®opmynupoBKa rpaHUYHBIX YCIIOBHM BToporo pozaa 3agaun HItypma-JInyBuinis.
14 ®opmynupoBKa rpaHUYHBIX yCI0BHI nepBoro pona 3agauu Lltypma-JlnyBusmis.
15 ®opmynupoBKa rpaHUYHBIX YCIOBHM 4eTBEPTOTO poja 3anaun Ll typma-JlnyBumis.
16 Onpenenenne coOOCTBEHHBIX 3HaueHM 3aqaun [ITypma-JInyBusis.
17 Onpenenenne coocTBeHHBIX GyHKIMH 3anaun L typma-JInyBuinis.
18 CpoiicTBa coOCTBeHHBIX 3HaUeHUi 3anaun Lltypma-JInyBuimis.
19 CpoiictBa coOcTBeHHBIX QyHKIMH 3anaun LTypma-JInyBuiis.
20 dynnameHTanpHas cuctema pemennii 3anadu Itypma-JinyBusmis.

O©oOo~NOoO ol WwWwN -
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YTBepkIeHO Ha 3aceqaHud Kadeapsl

rOYy BIIO «IOHEIKA HAIIMOHAJIbHBIII YHUBEPCUTET»
@dakynbTeT MaTeMaTUKH U NHPOPMALIMOHHBIX TEXHOJIOTUI

Hanpaenenue noocomosxu:  09.03.04 IIporpamMmHas HHXKEHEPHS

Ipogpuny: [TporpaMMHas HHKCHEPUS

Ilpoepamma noocomosxu: oakanaspuam

Cemecmp 5

Yuebnas oucyuniuna MareMaTruecKoe MOJISIIUPOBaHUE (PH3HMUECKUX MPOIIECCOB
BUJIET Nel

Maiible nonepeyHblie KojaeOaHHs CTPYHBI.
[IpuBecTH K KAHOHUYECKOMY BUJy YPAaBHEHUE
o%u 8% _o%u au au
2+4 +5 2+—+2—:O
OX oxoy  pyc OX 0Oy
Haiitu co6cTBeHHble 3HaueHUs U coOcTBeHHbIe QyHKIMU 3anaun L typma-JInyBusis

y'+iy=0, y(0)=0, y()=0, xelol].
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pOTOKOJ Ne OT « » 20 T
3aBenytomuii kageapoit A.C.I'onb1ieB
DK3aMeHaTop A.C.T'onb1ieB

Kpumepuu OUeHUBAHUA IK3AMEHA

Homep 3a0anusn Konuuecmeo oannos
1 20
2 10
3 10
Bcero 0a/1;10B

11. OBPA3EL TECTOBOI'O 3AJAHUA

11.1 O6pa3en nepBoOro TeCTOBOIO 3aJaHUs

Xapakrepucruieckoe ypapuenue s Au,, +2Bu,, +Cu,, + F (x, »u,u,, uy)= 0 ecTp
a) A(dy)? +2Bdxdy + C(dx)* = 0; 6) — A(dy)* + 2Bdxdy + C(dx)* = 0;
8) A(dy)? —2Bdxdy +C(dx)’ =0; r) A(dy)’ +2Bdxdy —C(dx)* =0.

11.2 O6pa3en BTOPOro TeCTOBOI0 3aJaHUS

12. Bce co6cTBeHHBIE 3HAYEHUsI peryasipHoii 3agaun Ll typma-JinyBuiis
a) HEe OTpaHMYEHBI 110 3HAUYEHHUIO; 0) orpaHUYEHBI CBEPXY U CHU3Y;
B) OrpaHUYEHbI CBEPXY; ') OTpaHUYEHBI CHU3Y.




12.

KPUTEPUU OLIEHUBAHUA

Pacnpeodenenue b6annos, Komopvie Mo2ym noay4ums CHyOeHnbl
6 npouecce uzyueHus OUCYUNIUHDL
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Opranu3anmoHHoO- CPC Bcero
yueOHasi padoTa | Pugueuayaasnas | Moayiabuelii | MuamBuayaibHas
CTyACHTA padora KOHTPOJIb TBOp4YecKasi padora
max 2 1
Max 40 6amioB max 30 6amioB ax 20 max 10 6amioB 00 baos
0amioB
Beinonuenue
. Beinonuenue N
CemecTpoBbIii MOJIYJIbHOM JlomonHUTEIHHBIC
WHIUBUAYAIbHBIX .
9K3aMeH . KOHTPOJILHOM 3a/laHus
3a7jaHuil
paboThl
LlIxana coomeemcmeusn 6ani06 HAUUOHALHOU WIKATle
Ouenka Ouenka o
Ouenka no .
no . O1neHKa 10 rocy1apcTBEHHOI LIKAaJIe rocy1apcTBeH
100-6anabHoIi . . s
IKaJjie (3k3ameH, 1u(pdepeHIMPOBAHHBIN 3a4€T) HOM 1IKaJIe
IKaJe .
ECTS (3a4éT)
A 90-100 5 (OTIIMYHO) 3a4TEHO
B 80-89 4 (xopor1io) 3a4TCHO
C 75-79 4 (xoporio) 324TEHO
D 70-74 3 (YIOBIETBOPHUTEIHHO) 3a4TCHO
E 60-69 3 (YyIOBJICTBOPHUTEIHHO) 324TEHO
FX 35-59 2 (HeyIOBJIETBOPUTEIILHO) HE 3a4TEHO
C BO3MOKHOCTBIO IIOBTOPHOI! cllaun
F 0-34 2 (HeyIOBJIETBOPHUTEIHHO) HE 3a4TCHO
C BO3MOKHOCTBIO TIOBTOPHOM Cclla4y¥l IPU YCIOBUU
00s13aTeIbHOTO HAbOpa AOTIOTHUTEIBHBIX OAJIJIOB
13. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE YYEBHOI'O ITPOLHECCA

JlexumoHHrIe

n na60paT0pHLIe

3aHATUA

IMPOBOJATCA

B

KOMIIBIOTCPHOM  KJIACCC,

06OPYI[OB21HHOM KOMIIBIOTCPaAMH C JHUIHCH3UOHHBIM TIPOIrpaMMHBIM 066CHG‘~IGHI/I€M, CTOJIaMH,

JIOCKOM.
14.  PEKOMEHJOBAHHAS JIUTEPATYPA
Koa-Bo Hanuumne
Ne IK3eMILIAPOB | 3JIEKTPOHHOM
HanmeHnoBanue
n/n B On0/1MoTeke BEpCHUH B
JonHY 9BC
Ocnosnas numepamypa
1 TuxonoB  A.H., Camapckuii A.A.  VYpaBHeHus 97 B
maTemaruueckoil pusuku. — M.: Hayka, 2004. — 798 c.
2 | Bnmagumupos B.C., XKapunos B. B. YpaBuenus 79 —



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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| matematmueckoit dusuku. — M.: Hayka, 2004. —436¢c. | |

Jonoanumenvnas numepamypa

3 Muxmua C.I'. Kypc marematmdeckoit ¢uszuku. — M.: 29 B
Hayxka, 1968. — 576 c.

4 Apcenun B.S. MeTonbl MmaTemaTH4ecKoi GU3UKU 1 16 3
cnenuanbuble Gpynkmuu. — M.: Hayka, 1984.— 384 c.

15. UHP®OPMAIMUOHHBIE PECYPCbI

1. YpaBHeHUs MaTeMaTHUeCKOl (PU3UKHU
http://www.ph4s.ru/book _mat_matphys.html
2. Kuuru mo Maple
http://mexalib.com/tag/Maple

16. NPOI'PAMMHOE OBECIIEYEHHUE

1. Windows 7 PRO (xoprioparuBaas iumens3us JOHHY Ne 46484614);
2. Microsoft Office (kopnoparusnas nunensus JOHHY nunensus Ne 46472919);
3. Maple.

Pabovas mporpamma paccMOTpeHa M TepeyTBEpKAeHa Ha 3aceJaHuH KadeIpbl MpUKIaIHON
MEXaHUKHU ¥ KOMITBFOTEPHBIX TEXHOJIOTHI ¢ U3MEHEHUsIMU (03 n3MeHeHuit) Ha 20 TOJ.
[Tpotokom Ne or“ 7 20 1. 3aemyromui. kadeapoi

Pabouas mporpamma paccMOTpeHa M IepeyTBepXk/AeHa Ha 3aceJaHuM Kadeapbl MpUKIaJHON
MEXaHHUKH U KOMITbIOTEPHBIX TEXHOJOTUHN ¢ U3MEHEHUsIMH (0e3 n3MeHeHuil) Ha 20 TOI.
ITporoxoi Ne or“ _” 20 r. 3asenyromui. kapenpoi

Pabouas mporpamMMa paccMoTpeHa M NEpeyTBEpXKIAeHa Ha 3acellaHuu Kadeapbl NMPUKIaTHON
MEXaHHUKH 1 KOMITBIOTEPHBIX TEXHOJOTUH ¢ M3MeHeHHsIMH (0e3 n3MeHeHuil) Ha 20 TO/I.

13 2

[Tpotokom Ne oT 20 r. 3asenmyromuii. kKadenpoit

Pabouas mporpamma paccMOTpeHa M IepeyTBepXk/AeHa Ha 3aceJaHuM Kadeapbl MpUKIaIHON
MEXaHHUKH 1 KOMITbIOTEPHBIX TEXHOJOTUH ¢ U3MEHEHUsIMH (0e3 n3MeHeHuil) Ha 20 TOI.

13 2

[Tpotokon Ne oT 20 1. 3amemyromwuit. kadeapoit

Pabouas mporpaMmMa paccMOTpeHa M MepeyTBepXkAeHa Ha 3acelaHuu Kadeapbl NMPUKIaTHON
MEXaHHUKH 1 KOMITBIOTEPHBIX TEXHOJOTUH ¢ n3MeHeHHsIMH (0e3 n3MeHeHuil) Ha 20 TO/I.

(13 2

[TpoTokon Ne oT 20 r. 3asenmyromuii. Kadenpoit




