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PABOYASI IPOTPAMMA YYEBHOM JUCHUILJIMHBI
«METOAbI MATEMATHYECKOI'O MOJAEJIUPOBAHUWS»

HanpaBne}me IIOATOTOBKH:

ITpoduitk MOATOTOBKH:

O6pasoBarenpHas porpamMmma:

KBamudukanus:

®Dopma 00ydeHHS:

09.03.04 IlporpammHasi HHXXEHEPUS
ITporpamMmHas HHXKEHepHUs
GaxanaBpuar

Axanemuyeckui 6akanaBp

O4YHas, O4YHO-3a04YHasdA, 3a049HasA, B TOM

HHUCJIC C YCKOPEHHBIM CPOKOM 06! YCHHA
Hy’KHOE MOTIEPKHYTh
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YTBEPXKJAIO:
JlexaH (paKyTeTa MaTeMaTHKH

2t HH,PMv wc;gxug:nomn
= WA, Monceenxo
/

ITporpamma ydeOHONW AMCHMIUIMHBI «METOHBI MaTeMATHMYECKOTO MOJETHPOBAHHSI»
COCTaBJI€Ha Ha OCHOBaHMM | OCyZapCTBEHHOro 00pa30BaTEIBHOrO CTAHAApTa BBICIIETO
npodeccuonansHoro obpaszosanus (I'OC BIIO) Howneukoit Hapommoit Pecmy6muku (JHP) mo
HanpasjeHuto noarotoBku 09.03.04 IlporpamMHas HHXXEHEpHs, YTBEP)KIEHHOTO MPHKA30M
Munucrepcrsa o6pazoBanus u Hayku JTHP ot 21 stBapst 2016 r. Ne 33;

[lopsimka opraHuzanuu yd4eGHOro mpomecca B 00pa30BaTeNbHBIX OPraHU3AlMAX BBHICIIETO
npodeccronansHOro obpasosanus J{orenkoit HapoxHoit Pecy6muku, yTBep)KIEHHOTO IIPUKA3OM
Munncrepcra o6pazopanus u Hayku JTHP Ne 1171 ot «10» Hos6pst 2017 r.;

y4eOHOrO mgaHa M OCHOBHOM 0Opa30BaTeNbHOM POTPAMMBI BBICHIETO IPOGECCHOHAILHOTO
obpasopanus HanpapieHust moaroroku 09.03.04 Ilporpammuas MEXKEHEpHs, pa3paGOTAaHHBIX B
I'OY BIIO «/loHenkuii HAlMOHAIBHBIA YHUBEPCHTETY.

Pazpaboryuk:

=
JloneHT Kadeaps! MPUKIaTHON MEXaHUKH %ﬁ

M KOMITBIOTEPHBIX TEXHOJIOTHIA H.C. Bonnapesko

IIporpaMma y4eGHOM MMCHMIUIMHBI YTBEP)KAEHAa HA 3acelaHWd Kadenpsl NPUKIATHOH
MEXaHHKU U KOMITBIOTEPHBIX TEXHOJIOTH

IIpotoxoin Ne 11 ot «02» ampesst 2020 r. @
3aBenyromuit kadenpoit % : A.C. Tonbues

[lporpamma yueOHOM JUCHHMIUIMHBI of0o0OpeHa y4eOHO-METOAMYECKOH KOMHCCHEH
(axyapTeTa MaTeMaTHKH U HHOOPMALMOHHBIX TEXHOIOTHIt
ITporoxoin Ne 8 ot «15» ampesnst 2020 r.

4
IIpencenarens y4e6HO-METOAMIECKOH @ %
KOMHUCCHH (aKyJibTeTa JL.W. Censxoa
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1.  OBJIACTb IPUMEHEHUSA 1 MECTO JUCHUIIJIMHBI B YYHEGHOM ITPOLIECCE

VYyeOHas nucuuIuiMHa «MeTobl MaTeMaTH4YeCKOI0 MOJEIMPOBAHUS» OTHOCUTCS K LIUKITY
[TpodeccnonanbHOM NOATOTOBKYM, BApUATUBHAS YaCTh.

CopepxaHve  AMCUMILIMHBI  SIBJISIETCSL  JIOTMUECKUM  IPOJOJDKEHMEM  COJIEp)KaHUs
JUCLHUIUIMHBL «MaTeMaTnyeckuil aHaiaus3» U (GOpMHUPYET OCHOBY Il OCBOEHHS AUCLUIUIMHBI
«MaTeMaTu4ecKkoe MOICTMPOBaHNE (PU3UIECKUX MTPOIIECCOBY.

2.  CTPYKTYPA JUCHUIIJIMHBI

Xapakmepucmuka yueonou Oucyuniunsl

Hanpasnenue noarotoBku 09.03.04 [IporpammHasi THKEHEPUSI

[Tpoduib IIporpamMMHas HHKEHEpUs
OO0pa3zoBarenbHas IporpaMMa bakanaspuar
KBanmuduxanms AxanemMuyeckuii bakaiaBp
KonnuecTBo copepKaTeabHbIX MOLyJIEN 2

JucnuriuHa 6a30B0M / BApHAaTUBHON YacTH

. JucuuninuHa BapuaTUBHON 4acTH
00pa30BaTeIbHONW NIPOTrPaAMMBI

®opmel kouTposst (MK, sk3amen, 3a4er) MOJIYJIbHBIN KOHTPOIIb, IK3aMEH

ouHasi (hopma 3aouHas Gopma
TMokasarem 00y4deHus o0OyueHus

HOpMarT. YCKOD. HOpMaT. YCKOP.

CPOK CPOK CPOK CPOK
KonnuecTBo 3a4€THBIX eAMHUIL (KPEIUTOB) 4 4 4 —
I'ox moaroroBku 2 2 2 —
Cemectp 4 4 — —
KosmmuecTBo yacoB 144 144 144 —
- JJEKIUOHHBIX 48 48 10 —
- IPAKTUICCKUX, CEMHHAPCKUX — — - -
- 1a00paTOPHBIX 32 32 6 —
- CaMOCTOSITEIILHOM pabOThI 64 64 128 —
B T.4. UHAMBHAYAJIbHOE 33/1aHHE — — — -
HenenpHOE KOIMYECTBO YacoB, 9 9 - -
B T.4. ayJUTOPHBIX 5 S) — —

3.  OIHNCAHHME JNCHUIIJIMHBI

Ileau u 3axaun

Ilenu:

- q)OpMPIpOBaHl/Ie 3HAHUM O COBPCMCHHBIX TEXHOJIOTHAX IMOCTPOCHHUA W HCCIICAOBAHUA
MaTEMAaTHYCCKUX Moneneﬁ PA3JINYHBIX CIIOKHBIX CUCTEM;

- BBIpa6OTKa MPAaKTUYCCKUX HABBIKOB JICKOMIIO3UIIUHU U a6CTpaFI/IpOBaHI/I$I npu peuICcHUU

3a71a4 B pa3IMuHBIX 00JIacTAX MPpodhecCHOHATLHOM eI TeTbHOCTH.

3aoauu:

— HOJIYYCHHUC MIPCACTABJICHUA O COBPEMCHHOM YPOBHE PAa3BUTUA TEXHOJIOTHH MaTeMaTHIECKOTO

MOOCIUPOBAHUA,

— O3HAaKOMIJICHHUE C O6HII/IMI/I IMpaBUJIaMH MMOCTPOCHUA MATEMATUYCCKUX MO)IGHGP'I B pa3JIMYHbIX

obnacTsax mpodecCHOHATBHON NeATeTHbHOCTH;
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— paccMOTpeHHE CIEeKTpa MaTeMaTHYeCKHMX METOJIOB, HCIIOJIb3yeMBIX B MaTeMaTHYECKOM
MOJICTIHPOBAHNH;

— O3HAaKOMJICHHME C  OrPaHWYCHHSMH  BO3MOXHOCTEH  METOAa  MaTeMaTHYECKOTrO
MO/JICJIUPOBAHUS,

— (opmupoBaHHE MaTEMAaTHIECKOW KYJIBTYPHI CTYACHTOB;

— pa3BUTHE y CTYJEHTOB JIOTHYECKOTO U AHAIIUTUYECKOTO MBIIIIJICHUS;

— (QopMHpOoBaHHE MPAKTUYECKUX HABBIKOB 110 OCHOBaM MCITIOJIb30BaHMs mHakera Maple mis
peleHus NpoPEeCCHOHANBHBIX 3a/1a4.

TpeGoBanus K pe3yjabTaTaM OCBOeHHMS JMcUMIIMHBI. [Ipouiecc M3ydeHHs IUCHUTUIMHBI
«MeTolbl MaTeMaTH4eCKOro MOJCTUPOBAHUS» HAIPaBICH Ha (QOPMHUPOBAHUE DSIECMEHTOB
cineayromux kommereHuid B coorBerctBuu ¢ ['OC BIIO JIHP mo HampaBiieHHIO MOJATOTOBKHU
09.03.04 TIlporpamMmHas HHXEHEpUS W OCHOBHOW 00pa3oBaTEIbHON MPOTrpaMMbl BBICIIETO
npodeccuoHaIbHOTO 00pa3oBaHus HanpapiieHus moaArotoBku 09.03.04 IIporpammHas HHKEHEPUs
(ITpoduns: [IporpamMmmuas HHKESHEPUS):

a) oowexynomypuuvix (OK):

— OK-7 — cniocoOHOCTh K CAaMOOPTraHU3alUU U CaMO00pa30BaHUIO;

0) oowenpogheccuonanvuvix (OIIK):

— OIIK-1 — BnajneHue OCHOBHBIMHM KOHIEMIUSIMH, MPUHIIUIIAMHU, TEOPUSIMU U (PakTamu,
CBSI3aHHBIMU C UH(OPMATHUKOIA;

8) npogheccuonanwvnuvix (IIK):

— [IK-12 — cnocobHOCTh K (opManu3alii B CBOEH MpEeaIMETHOH o0xacTé ¢ y4éTom
OTpaHHYEHUN HCIIOIb3yEeMbIX METO/IOB UCCIICOBAHMS,

— IIK-13 — TOTOBHOCTh K HCHOJB30BAaHUIO METOJIOB M HHCTPYMEHTAIBHBIX CPEIICTB
UCCJICIOBAHMS 00BEKTOB MPO(eCCHOHAIBHOM IeATEITBHOCTH.

B pe3ysbTare nzyueHusi y4eOHOH TUCHUTIINHBI CTYIEHT J0JIKEH
3uamop:

— KJIacCU(UKAIMIO M TUITBI MATEMATHYECKUX MOJICIICH;

— OCHOBHBIE 3TaITbl B TEXHOJIOTUH IMOCTPOSHUSI MATEMAaTHICCKUX MOJICTICH;

— 0a30BbIe KJIACCUYECKHE MOJENIU PO(EeCCUOHATIBHON JESITEIbHOCTH;

— OCHOBHBIE  MaTEMAaTHYECKHE  METOJbI,  HWCIOJIb3yeMble  TPU  HCCIICOBAHHH
MaTeMaTUIeCKNX MOJEIIEH;
METOJIbI CAMOKOHTPOJISI, HCTIOIh3yEeMbIE MPU TOCTPOCHUU MAaTEeMAaTUYECKUX MOJEIEH.

Ymemos:

pean30BhIBATh IEKOMITO3UIINIO UCCIIETyEeMON CHCTEMBI;
dbopMupoOBaTh CUCTEMY PAOOUUX TUIIOTE3 (TIOCTYIATOB) MOJIEIH;
— CTPOUTH COJIEPKATENBHYIO MOJIETb;
BBIOMpATh a/IeKBaTHBII MaTeMaTUYECKHil anmapar;
UCCIIeIOBaTh TMOCTPOCHHYIO MOJENb Ha aJeKBAaTHOCTb, MOJTHOTY, YCTOMYHMBOCThH IO
BXOJIHBIM IapamMeTpam;

— YMETh MPUMEHSTH MPOIEAYPY arperupOBaHUS MTPH pa3pabOTKe CIOKHBIX MOICIICH.

Bnaoemu:

— HaBbIKAMU TIOCTPOCHHS MaTeMaTUUYeCKHX Mojeneli B cdepe mnpodecCHoHATbHON
JIESITSIIBHOCTH;

— HaBBIKaMU MOCTPOCHUS aITOPUTMOB pelieHus (OpMaTN30BaHHBIX TPAKTHUECKUX 3a7a4;

— YMEHHEM HCIIOJIb30BaTh COBPEMEHHOE MPHUKJIAJHOE MPOTPAaMMHOE OOECTeueHue Mpu
MCCJICTOBAaHUH MaTEMaTHYECKIX MOJICICH.



4.  COILEPXAHUE JUCHUIIVIMHBI U ®OPMbI OPTAHU3AIIUU YYEBHOI'O

ITPOOECCA

IHopsaakoBblii HOMEp U
TeMa

Kparkoe cogep:kanune TeMbl

CoaepxarebHbIH MOYJIb 1

«TexHoJ0rUsA MATEMATHYECKOIO MOAC/IHPOBAHUA U €€ OCHOBHbIE ITaNlbD»

Tema 1. Llenn
MOJICIIUPOBAHMSL.
[locTpoenue
coJiepKaTenbHON MoienH

[lonsTre Moaenu U MogenupoBanus. PopMyIUpOBKa 3a1a4u U
KOHKPETH3aLus 1IN UCCIICJOBAHNs. AHAIN3 UCCIEAYEMOM CHCTEMBI
u e€ nexomnosunus. [loctpoenne conepxareaIbHON MOIEIIN.
epapxus comepKaTeIbHbIX MOJEIEH

Tema 2. MaremMaTtnyecKue
MOJICIIH, UX KJIacCU(UKAIUs

Kiaccudukanus moneneit. Marematudeckue moaenu. OCHOBHBIE
noHATHs T epeHIINabHBIX ypaBHEHUH. JTabl MAaTEMaTUYECKOTO
MOICIIUPOBAHUS

Tema 3. MoaenupoBanue
HEKOTOPBIX (PU3MUECKUX U
OMOJOTUYECKUX MTPOLIECCOB

Pa3pyiienne OMONIOrMuecKrux KIETOK. 3aKOH paciajia paJuoaKTUBHBIX
BEIIECTB. Y PaBHEHUS C pa3AesIOIIUMUCS TEPEMEHHBIMU.
[locranoBka 3anaun Komuu. Iloctpoenue rpaduka pemeHus 3agauu
Kommu B nakere Maple. YpaBHeHus1, IPUBOASIUECS K YPABHEHUSM C
pa3aeAoIUMUCS IEPEMEHHBIMU

Tema 4. HenpepbiBHbBIE
DKOHOMUYECKHE MOJEIH

Jlunamuueckas mogenb Keiinca. YpaBaenune CamyaiibcoHa. MeTo bl
WHTETPUPOBAHUS JIMHEUHBIX YPABHEHHUI NIEPBOIO MOPSJIKA.
YpaBHeHus bepHyum. YpaBHenus Pukkatu

Tema 5. ['eomerpuueckue
MOJIETIN

OnHOpOAHBIE YPABHEHUS U IPUBOISIINECS K HUM. Y paBHEHUS,
HEepa3pemEHHbIE OTHOCUTEIBLHO TPOU3BOIHON. Y paBHeHus Jlarpanxka
1 Knepo. YpaBuenus B noiHsix nuddepeniuanax. MHTerpupyromuit
MHOKHUTEh

Tema 6. MaTemaTtnueckue
MOJEIN MEXaHNYECKUX
CHCTEM M IIPOIIECCOB

Konebanue MasTHUKa B 1ose cuiibl TshkecTH. Konebanue kosery
Catypna. luddepennnanbrble ypaBHEHUS BBICIIMX MOPSJIKOB

Copaepxare/bHBIH MOIYJIb 2

«JInHeliHbIe U HeJITUHEHHbIE MAaTEMATHYECKHE MO/IETH»

Tema 7. Jlu"eiiHble MOIEeIN

[ToHsTHE MUHEHHONW Moenu. JInHelHbIe YpaBHEHUSI BBICIIIMX
[MOPSAIKOB C TTOCTOSIHHBIMU KO3 durmenTamu. JInHeiinbie
OJTHOPOJIHBIE U HEOJTHOPOHBIC YpaBHeHuUs. 3afaada Komu. JInHeitHbie
YpaBHEHHS BBICIINX MOPSIIKOB C IEPEMEHHBIMH K03 PHIeHTaMHu.
dopmyna Octporpaackoro — JInmyswis. YpaBHeHus Ditnepa

Tema 8. Kpaesble 3anaun B
MOJIETUPOBAaHUH

[TocTaHoBKa KpaeBoii 3afaun. [IpuMep peleHns rpaHUYHON 3a1a4u

Tema 9. [Ipumepsl
VCII0JIb30BaHUs JIMHEWHBIX
MOJIeJIEl B SKOHOMUKE

Mozenp U3MEHEHUS 3ap1IaThl U 3aHATOCTH. JIuneiinnie OOHOPOJHBIC
cHCTeMEL. JIMHeiiHbIe HCOAHOPOJAHBIC CUCTCMbI

Tema 10. Henuneiineie
Mozenu. [Iponenypa

ABTOHOMHEBIC CHCTEMbI Ha INIOCKOCTH. .HI/IHeapI/BaLII/IH CHUCTCMBEI.

Kitaccudukans HemoIBIKHBIX TOYEK. TeopeMa o JTHHeapu3aIuu.




IopsinkoBbIi HOMeP U

Kparkoe cogep:xkanue TemMbl
TeMa

NIMHEeapru3auu Y cToitunBOCTh 0COOBIX TOUEK. [{lnHaMuKa NOMyIsui




TemaTnueckuii miian

Coaep:kareabHblii MOTYJIb 1
«TexHOJIOTHSI MATEMATHYECKOT0 MOIEJIUPOBAHNSI H €€ OCHOBHBIE 3TAIbI»

KoJauyecTBO yacos

Ounas ¢popma o0yuenust

3aouHasi popma 00yueHuUs1

YckopeHHblil cpok 00yueHust

HopMaTuBHBIii CpOK 00y4yeHHsI

YckopeHHblii cpok

HopMaTuBHBIii CPOK 00ydyeHust
o0yueHust
Ha3zpanus
comepKaTeIbHbIX MOTY.Ieii B T.4. B T.4. B T.4. B T.4.
= ® ® &
U TeEM o ) x § @ ) < 3 ) ) ] Eé | S8 Eé
1EERE 1ERE 22 i |3 1R
e = 8| & | 5=«|5|8 = S| & S = © = | 8| & S« | 5|2/ =|8| 85
Q = =) el S| D = o el D = o ol S| | =] 2 S
9 = gl = = > 9 = gl = = = B> = gl = =) > o =H| = >
= < S| = ge | 5y & Z S| = =R I~ < S| = e | 9y a| 2| =| § H
5} o b=y ] = 1) = =% S = = ) = =3 S = ) = S =
= 2| 2 Eal| & = 2| & Ea| # = 2| 8 5 e| & = %] f &
& [} [} [
S| O S = S| S S = = S = S| g =
8 F |2 8 |2 |3 =§ |2 |E = %3
S = S = S = g =
Tema 1. [lenb
M HPOBAHMSL.
oAlemposa 9 [ 2 |-|2]| 5 || 9 2 | -] 2 5 |—|136 | 1 | -] 06 |12 |-|-|-|-]--
ITocTpoenue
COZEP)KATEIIbHON MOJIETU
Tema 2. MaTeMaTH4eCcKH
eMa 2. ViaTeMaTHAcCkue 9 [ 2 |-|2]| 5 || 9 2 | -] 2 5 |—|136| 1 | -] 06 | 12 |-|-|-|-]--
MOJIEJH, UX KJIacCU(UKAIIHS
Tewma 3. MoaenupoBaHue
HEKOTOPBIX (PU3NICCKUX U 11 4 | —| 2 5 -1 11 4 — 2 5 |—-[136| 1 |—-1| 06 122 |- |- |- - |-] -
OMOJIOTUYECKHX MPOIECCOB
Tewa 4. Henpeprisnrre 11 |4 |- 2|5 ||| 4 |- 2|5 |-|w3e|l1]|-|o06 |12|-|-1|-]|-|--
SKOHOMHUYECKHE MOICITH




Tema 5. 'eomeTpuueckue 13 4 | _ 1| a 5 | 13 4 B 4 5 |_|136| 1 | - 06 12
MOJICITH ’ '

Tema 6. MaTemaTnueckue

MOJIENI MEXaHWYECKHUX 13 4 | —| 4 5 - 13 4 - 4 5 —1136 | 1 | - 0,6 12
CHCTEM M ITPOIECCOB

Hmozo no

cooeprcamenvHomy mooyaro | 66 | 20 | — | 16 | 30 | — | 66 20 | - | 16 30 |-/ 816 | 6 | —| 36 72
1

Coaep:xatejibHbINH MOYJIb 2
«JInHelHbIe M HeJIMHEIHbIe MaTeMaTHYeCKHe MOJEIH»

Tema 7. JIuneitabIe MOIEITH 18 6 | —| 4 8 — | 18 6 - 4 8 |-|156| 1 |-| 06 14
Tewma 8. KpaeBnie 3a1auu B 18 6 | _ | 4 8 _ | 18 6 B 4 8 |_|156| 1 |_| 06 14
MOJICJIMPOBAHUH

Tema 9. IIpumepsl
UCIIOJTB30BAHUS JIMHEHHBIX 20 8 |- | 4 8 -1 20 8 — 4 8 |—-|156| 1 |—-| 06 14

MOJEIe B SJKOHOMHKE

Tema 10. Henuneiinrie

monenu. [Ipouenypa 22 8 |- | 4 10 | — | 22 8 - 4 10 |- 156 | 1 | — 0,6 14
JTUHEeapU3aInun

Hmozo

no cooeprcamenvhomy | 18 28 | —-|116| 34 | - | 78 28 | —| 16 34 |- 624 | 4 | - 2,4 56
Mooy 2

Bcezo no oucuyunaune 144 | 48 | — | 32 | 64 | — | 144 | 48 | - | 32 64 |—| 144 | 10 | - 6 128




5.  METOAUYECKHUE PEKOMEHJIALIUH JJISI IPOBEAEHUA
JIEKIHIMOHHBIX, IIPAKTHYECKHUX U JIABOPATOPHbBIX 3AHATUH

TeMBI JIeKIIMOHHBIX 3aHATHNA

IS

S
>

Ha3zeanue memui

Konuuecmeo
uacoe

[{esnp monenupoBanus. [loctpoeHue coaepxaTeaIbHON MOIEIH

MaremaTHuecKkue MOAEIH, X Kiaccupukanus

MO,Z[CJIPIpOBaHI/Ie HEKOTOPBIX (l)I/ISI/I‘ICCKI/IX ¥ OMOJIOTHYECKHX IMpoueccoB

HCHpepBIBHBIe OKOHOMHYECKHE MOJCIIN

['eomeTpuyecKre MOAEIIN

MarteMaTU4eCK1e MOACIIN MCXAaHUYCCKUX CUCTCM U ITPOLICCCOB

JInHelHbIe MOIETIH

KpaeBHe 3ala4i B MOJACIIMPOBAHUHU

Ol Nl Bl WIDN]| -

[ I[puMepsl NCIIONB30BAHMS INHEUHBIX MOJIETIEN B DKOHOMHUKE

=
o

Henunelinsie Mogenu. [lponenypa nuueapusaunu

o|lo|lo|lo|r|alr]INN

BCEI'O

SN
(00]

Tembl J1a0OPATOPHBIX 3aHATHI

n/n

Ha3zeanue memui

Konuuecmeo
4acoe

YPaBHeHI/IH C pasaC/IrOIUMUACA IICPECMCHHBIMHA

2

JluHeiHble ypaBHEHHsI IEPBOTO Mopsiaka. Y paBHeHUs bepHynu

OnHopoaubie nuddepeHIaibHble ypaBHEHUS

YpaBHeHus B ONHBIX Tuddepernuanax. UHTerpupyrommii MHOXXUTETh

NINIDN

Il | W DN

JluddepeHnmanbHble ypaBHEHHsI BHICIINX HOPSIIKOB, TOMYyCKAIOIINe
MOHMKEHUE TOPsIKa

JInHeliHbIe OTHOPOAHBIE YPABHEHU N-TO NOPsIIKa

JInHeliHbIe HCOOHOPOJHBIC YPAaBHECHHUS N-TO MOpsAAKA

JInHeliHbIe OIHOPOJHBIC CUCTEMBI BTOPOT'O U TPECTHEI'O TTOpsAAKA

O| 0| Nl O

JInHeiTHbIE HEOJHOPOHBIE CUCTEMBI BTOPOTO MOPSAIKA

I/ICCJ'IGI[OBaHI/IC 0COOBIX TOYEK aBTOHOMHBIX CHCTEM Ha INTOCKOCTH

E B I I N S B

BCEI'O




6. METOAUYECKHUE PEKOMEHJIALIUU I1O OPTAHU3ALIUN
CAMOCTOATEJBHOU PABOTBI CTYJAEHTOB

Opranuszanusi CaMoCTOATEIbHOI Pad0ThI CTYIEHTOB

IS

S
>

Ha3zeanue memui Konuuecmeo
uacoe

[{esnp monenupoBanus. [loctpoeHue coaepxaTeaIbHON MOIEIH 5

MaremaTHuecKkue MOAEIH, X Kiaccupukanus

MO,Z[CJIPIpOBaHI/Ie HEKOTOPBIX (l)I/ISI/I‘ICCKI/IX ¥ OMOJIOTHYECKHX IMpoueccoB

HCHpepBIBHBIe 9KOHOMHUYECKHUE MOACIHN

['eomeTpuyecKre MOAEIIN

MarteMaTU4eCK1e MOACIIN MCXAaHUYCCKUX CUCTCM U ITPOLICCCOB

JInHelHbIe MOIETIH

KpaeBHe 3ala4i B MOJACIIMPOBAHUHU

Ol Nl Bl WIDN]| -

[ I[puMepsl NCIIONB30BAHMS INHEUHBIX MOJIETIEN B DKOHOMHUKE

|| |Oo1|orjOo1|O1| Ol

=
o

Henunelinsie Mogenu. [lponenypa nuneapuzanuu

[EEN
o

BCEI'O

(@]
SN

7.

cONo O~ WNE

KOHTPOJIBHBIE BOITPOCHI K TIPOMEKYTOUYHOM ATTECTAIIUA

YeM OTIMYAOTCS MOJIEINb U OPUTHUHAI?

IIpuBennTe npuMeEpsl MOJETIEH.

Yto0 Takoe MojienupoBaHue?

Kaxkue TpeboBaHus NpeabsBISIIOTCS K MOJIEIAM?

Ha xaxue kj1accel MOYKHO pa3JIesIUTh LIENN UCCIIEA0BAHMS IO CBOEH CTPYKTYpe?

UeM oTmyaroTcs npsiMble 1 0OpaTHbIE 3a/1auu?

I[TpuBenuTe nprMeps! 0OpaTHBIX 33/1a4.

SBnsiercst M MPOU3BOJILHBIM BBIOOP 3JIEMEHTApHOrO YpoBHs cucteMbl? [IpuBeanTe mpumepsl

SJICMCHTAPHBIX ypOBHGfI Pa3sIMIHbIX CUCTEM.

9.
10.
11.
12.
13.
14.

Yro Takoe JCKOMITO3HUIIHUSA CHUCTEMBI?

Yro Takoe coaeprkarebHas MOJIEIb CHCTEMBI?

B uéMm 3aximrouaeTcst mporiecc moCcTpOSHUs CoIEpKaTeIbHON MOIENN?

Yro Ha3pIBacTCsl HEPAPXUEN COIEPIKATEIBHBIX MOJIENEH?

Kaxkue knaccugukaiyy Mosienei cymecTByoT?

Ha kakue Buabl moApas3lessioTcs MOJAENM B paMKaxX KIacCU(MKAIMU 1O XapaKTepHbIM

0COOEHHOCTSIM BBIPayKEHUSI CBOMCTB OpUTHHANIA?

15.

Ha xaxue Buapl MOoApa3ACIIAOTCA MOICIIM B paMKax KHaCCHq)HKaHHH 110 OCHOBAHUAM IJIA

npeoOpa3oBaHusI CBOMCTB?

16.
17.

Yto Takoe MaTeMaTH4IECKast MO,Z[CJ'IB?
Kakne BH/IbI aHAJIMTHYCCKUX 3aBUCHMOCTEH MOT'YT IPUMEHATHCA JIA OIMMCAHHS B3aMOCBA3U

napamMeTpoB 00BEKTa B €r0 MaTEMAaTUYECKOM MOI[CJ'II/I?

18.
19.
20.

Yo B 00111€M CiTydyae noapa3yMeBaeTcst 0/l MaTeMaTHIeCKUM OIMCaHNeM 00beKTa?
HazoBute paznuunble KaccupuKaiy MaTeMaTHIECKUX MOJIETIEH.
[lepeuricnuTe OCHOBHBIE 3TAITbl MATEMAaTUYECKOTO MOJIEITMPOBAHMS.
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8.  OBPA3ZEL MOAYJBHOI'O KOHTPOJIA

IOy BIIO «IOHEIKA HAIIMOHAJIbHBII YHUBEPCHUTET»
dakynbTeT MaTeMaTUKH U MH(MOPMAIIMOHHBIX TEXHOJIOTUI

Hanpaenenue noocomosxu:  09.03.04 IIporpamMmHas HHKEHEPHS

Ipoguny: [TporpaMMHas HHKCHEPUS

Ilpoepamma noocomosxu: oakanaspuam

Cemecmp 4

Yuebnasn oucyuniuna MeTobl MaTEMaTHYECKOTO MOACTHPOBAHUS

MOAYJIbHAA KOHTPOJIBHAS PABOTA
BAPUAHT Nel

1. [TepeuncauTe OCHOBHBIE ATAIlbl MATEMATHIECKOTO MOICIUPOBAHUS.
2. B uém 3aKImrodaercs mporece MmocTPpOSHUs COJIEP KaTeTbHON MOJIeTH?
3. Kakue TpeGoBaHusI IPEIBSABISIIOTCS K MOJIEIISIM?

YTBep)KI[eHO Ha 3aCCIaHHH Ka(beI[pBI HpHKHaﬂHOﬁ MCXAaHUKHU M KOMIIBIOTCPHBIX TEXHOJIOTUH,

MPOTOKOI Ne OT «__» 20 T
3aBenyromuii kadeapoit A.C. TonbuieB
[IpenonaBarens H.C. bonnapenko

1

IIO3HAaHUsA

0
1
12
13
14

PP OOO~NOOTRWDN

Kputepuu oneHuBaHus MO1yJIbHOT0 KOHTPOJIsI

Homep 3a0anusn Konauuecmeo d6annos
1 10
2 10
3 10
Bcezo 30

9. OBPA3EIl OK3AMEHAIIMOHHOI'O BUJIETA
Teopemuueckue 60npocwl K IK3ameny

Ponp MaTemaTmdeckoro MOZACIIMPOBAHUA B TCEXHHUYCCKOM IIPOrpecce U B IPOLECCE

CopeprxarenbHast MOJENb UCCIIEyeMOU cucTeMbl. MepapXust coaepkaTeabHbIX MOJENEH.
AHaM3 UCCIIeTyeMO CUCTEMBI U €€ JeKOMITO3UIINS.
Pabouue runoTessl, HOCTyIaThl MOACTH, HX UEPAPXHUSL.
ITousTe MaTeMaTHYSCKOM MOJIEIH U €€ CBOMCTRA.
TpeGoBanusl, MPeNBABIAEMbIE K MATEMATHIECKIM MOJEIISIM.
OCHOBHBIE 3Talbl TEXHOJIOTUH MATEMATUYECKOTO MOJIETUPOBAHMS.
ANropuTMHU3aIMsA MOJIENN U €€ MalllMHHAs pealn3aliusl.
[Tonydenue, nHTEpHIpETAlNA U JOKYMEHTHPOBAHUE PE3YIBTATOB MOJICTIUPOBAHUS.
MeTo/1bI TOCTPOCHHUS U MTPE0OPa30BaHUS MATEMATHUECKUX MOJIEIICH.
KpaeBas n HauasibHas 3a7a4u.
Knaccudukanus MaTeMaTHuecKux Mojeneid. Pa3smudHbie moaxXoapl K KJIacCH(pUKAIUH.
DyYHKIIMOHAJIBHBIE U CTPYKTYPHBIE MOJENH, UX CBS3b.
Paznuunbie MOIX0IBI K BEIOOPY MOJICUCTEM.
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15 Ponp pekOMNO3ULMHU. DJIEMEHTapHBIH YpPOBEHb JIEKOMIIO3MIMU M OECCTPYKTYpPHBIC
3JIEMEHTHI.

16 Mopens 4€pHOTO SANMIUKA, CHCTEMBI TUIIA «BXOJI — BBIXOJ».

17 [QuckperHble M HempepbiBHbIE Mojaenu. [IpenenbHble mepexoibl: KOHTUHYyaIU3alus U
JUCKpETU3aLUs MOJIEIICH.

18 [lunamuueckue U CTaTUYECKHE MOJICIH.

19 [leTepMUHUPOBAHHBIE M CTOXACTUYECKHE MOJCIU. PeallbHble CHCTEMBI, UX MOJACIU U
OTPAaHUYEHHOCTh JIETEPMUHHPOBAHHOI'O OITUCAHUSI.

20 HenmoomnpenenéHHble MOJEIH U CTOXACTHYECKHUI METO/] OTUCAHUSI.

21 Mopenu cinydaliHbIX BO3JICHCTBUI: BHHEPOBCKHE IMPOIECCHI U OCIIBIN MTyM.

22 JluneiiHple W HenWHEWHBIE Mozenu. JluHeiHbie Monenu B N-MepHOM TPOCTPaHCTBE
COCTOSIHUH.

Oopa3zey IK3aMEeHAUUOHHO20 Ounema

'OV BIIO «JIOHELIKWI HAITMOHAJIbHBIN YHUBEPCUTET»
@akynbpTeT MaTEMaTHKH U NHPOPMALMOHHBIX TEXHOJIOTUI
OKY — bakanasp
Hanpasnenue noarorosku — 09.03.04 «I[IporpamMMmHas HHXKEHEPUS»
Cemectp 4
VYyeOHnas aucuumianHa «MeTopl MaTEMaTHYECKOT0 MOJEITUPOBAHUS

3K3AMEHAHI/IOHHI)II71 BUJIET Ne 3

1. ITonsATHEe MaTeMaTHYECKON Mojenu U e€ cBoWcTBa. TpeOoBaHMs, TPEABIBISIEMbIC K
MaTEeMaTHYCCKUM MOJICIISIM.

2. JluckpeTHble U HempepbiBHbIE Mojenu. llpenenbHble mepexopl: KOHTHHYAIU3aIUsS U
JUCKPETU3aLUs MOJIEIICH.

3. Pemute ypaBuenue Keiinca

V()= ()2
m m

rae Y (t) — HAIMOHAIBHBINA OXO/; t — BpeMs; & — KO3((PUIIUEHT CKIIOHHOCTH K TTOTPEOICHUIO

(O <a< 1); M — HopMa akcenepaluu; b — xapakTeprcTiKa QYHKIMOHHPOBAHUS rocynapersa; E —

rOCyJapCTBEHHBIE PACXO/IBL.

YTBep)KI[eHO Ha 3aCCJaHuHn Kaq)e,[[pbl HpHKHaﬂHOﬁ MCXAaHUKHU U KOMIIBIOTCPHBIX TEXHOJIOTUI

IIpotokon Ne ~ oTr «_ » 20 1.
3aBenyrommii kageapou A. C.Toabuen
JK3aMeHaTop H. C. Bonpapenko

Kpumepuu OoUeHuesanus IK3amena

Homep 3a0anusn Konuuecmeo 6annoes
1 30
2 35
3 35
Bcero 100 6as;10B




10. KPUTEPUU OLIEHUBAHUSA

12

Ilo xypcy npearosaraeTcsi NPOBEACHUE IPOMEXYTOYHOM aTTeCTallMM B BUAE MOIYJIBHOI'O
KOHTPOJISI, BBIIOJHEHHUS WHIMBUIYaJbHOM pabOThl M 3K3aMEHA. DK3aMEH CHAKT CTYICHTHI C LEJbIO
MOBBIILICHUS PEUTHHTA.

Pacnpeodenenue b6annos, Komopvie Mo2ym nojay4ums CHyoeHnvl
6 npoyecce uzyueHus OUCUUNIUHDL

OpraHu3anuoHHoO- CpPC Bcero
y4eOnast pabora NuauBuayanbHasa | MoayJabHbIH NuauBuayanbHas
CTyACHTA padora KOHTPOJIb TBOp4YecKasi padora
max 30 100 6amnoB
Max 10 6amioB max 50 6amioB max 10 6amioB
0amioB
AKTHUBHOCTb Ha Beinosinenue Bremonuenue | Hanucanue pedepara
1abopaTOPHBIX yIpaxxHeHH MOJ1yJIbHOM
3aHATUAX KOHTPOJIBHON
paboThI
HlIxana coomeemcmeusn 6a1108 HAUUOHAILHOU WIKAlE
Ouenka Onenka no
Ouenka no .
no . OneHka 10 rocy1apcTBeHHOM LIKAaJe rocy1apcTBeH
100-6amnbHoil . . s
mKaJje (3x3amMeH, Tu(pPpepeHIMPOBAHHBIN 3246T) HOIl mIKaJje
HIKaJie R
ECTS (3a4éT)
A 90-100 5 (OTIU4YHO) 3a4TCHO
B 80-89 4 (xoporio) 324TEHO
C 75-79 4 (xopor1io) 3a4TCHO
D 70-74 3 (yIOBIETBOPUTEIHHO) 3a4TEHO
E 60-69 3 (YAOBIETBOPUTENBHO) 3a4TEHO
FX 35-59 2 (Hey10BJIETBOPUTEIILHO) HE 3a4TEHO
C BO3MOXHOCTBIO TOBTOPHOM CHa4H
F 0-34 2 (Hey10BJIETBOPUTEIILHO) HE 3a4TEHO
C BO3MOKHOCTbBIO IIOBTOPHOH Clla4yM NP YCIOBUU
00s13aTenpHOr0 Habopa JOMOIHUTENBHBIX OAJIJIOB

11. MATEPHUAJIBHO-TEXHHUYECKOE OBECIHHEYEHUE YYEBHOI'O ITPOLHECCA

.HGKHI/IOHHBIG u J'Ia60paTOpHI>IC 3aHATHUA HpOBOI[fITCSI B KOMHI)IOTepHOM KJ1acce,
000py/IOBaHHOM KOMITBIOTEpAMU C JHUIEH3MOHHBIM MPOTPaAaMMHBIM OOECIEUYEeHUEM, NOCTYIIOM K
cetu MHTEpHET, CTONaMU, TOCKOM.




13
12.  PEKOMEH/IOBAHHAS JIUTEPATYPA

KoJu-Bo Hanuumne
Ne IK3EMILIAPOB | JJIEKTPOHHOM
HaumenoBanue
n/n B OuOJ/IMOTEKE BepCUM B
JonHY IbC

Ocnoenasa numepamypa

1 bonpapenko H. C. Meronsl MaTeMaTH4eCKOro
MOJCIMPOBAaHUsA B cpeae mnakera Maple: ydeOHO-
METOJUYECKOEe I10CcO0Me MO AUCHMIUIMHE «MeToabl
MaTEeMaTUYeCKOr0 MOJCIUPOBAHUA» I CTYACHTOB 2 +
HanpaBlieHUs] TOATOTOBKU «[IporpamMmuasi HHKEHEpUsD /
H. C. bongapenko. — [Honeuk : I'OY BIIO «JouHVY»,
2017. - 152 c.

2 YMHOB A. E. OCHOBBI TeOpHH OOBIKHOBEHHBIX
muddepeHranbHbIX ypaBHeHuit / A. E. YMHOB, — +
E. A. YMHOB. — MockBa : MOTH, 2016. — 304 c.

ﬂonwmumeﬂbuaﬂ Jqumepamypa

1 Aromos B. B. Marematnueckoe MOJICJINPOBAHUE
TEXHUYECKHUX CHCTEM: yueOHoe nocobue / B. B. Aroros. — - +
ITepms : UTTLT «ITpokpocthby, 2017. — 242 c.

2 Benrepos U. P. Maremarnueckoe MOJIEIIUPOBAHUE
SBOJIIOLMOHHBIX  TEIUIOQU3NYECKUX  IPOLIECCOB B
CIIOKHBIX cucTeMax reorexnocdepst / . P. Benrepos. —
Kues : HaykoBa nymka, 2017. — 431 c.

3 3BonHapeB C. B. OcHOBBI MaTEMaTHYECKOTO
MoterpoBanus : yaeornoe mocobue / C. B. 3BoHapes. — — +
ExatepunOypr : U31-Bo Ypai. yH-ta, 2019. — 112 c.

13. HNHD®OPMAIIMOHHBIE PECYPChbI

1. Kpatkuit kypc nekumii no gucruminHe «MaTemaTuueckoe MOAEIUPOBAHNE, YNCICHHbBIE
METOAbl M  KOMIUIEKCHI ~IporpaMm»  [OIEKTpOoHHBIM  pecypc]. — Pexum  pocryma:
https://kubsau.ru/upload/iblock/baa/baabc92fb4e55a27¢c6b4521d971ff710.pdf. — 3aru. ¢ sxpana.

2. Matematuueckue Mojaenu: TekcT nekuui / C. M. YcTuHOB [DneKTpoHHBIN pecypc]. —
Pexxum nmoctyna : https://elib.spbstu.ru/dl/local/2703.pdf/en/info. — 3aru. ¢ skpana.

3. OcHoBBI MaTeMaTHyeckoro Mojaenuposanus / A. H. boroiro6oB [D1ekTpoHHBIH pecypc].
— Pexxum nocryna : http://math.phys.msu.ru/data/27/OMM1.pdf. — 3aru. ¢ skpaHa.

14. TTPOI'PAMMHOE OBECIIEYEHUE

1. Windows 7 PRO (xopnoparusnas aunensust JOHHY Ne 46484614);
2. Microsoft Office (kopnopatusnas muuensust JOHHY munenzus Ne 46472919);
3. Maremaruyeckuii maketr Maple (Demo Bepcus).

PaGouas mporpamMMa paccMOTpeHa M MepeyTBepkKACHA Ha 3acelaHuu Kadeapbl MPUKIaTHON
MEXaHUKH 1 KOMITBIOTEPHBIX TEXHOJOTHUI ¢ M3MeHeHUsIMHU (0e3 n3mMeHeHui) Ha 20 roj.
[Ipotokon Ne or“ 7 20 1. 3aBemyroummii. kadeapoit



https://kubsau.ru/upload/iblock/baa/baabc92fb4e55a27c6b4521d971ff710.pdf
http://math.phys.msu.ru/data/27/OMM1.pdf
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Pabouast mporpaMma paccMOTpeHa W TIEpeyTBEpXkKAcHa Ha 3aceTaHuy Kadeapbl MPUKIaTHON
MEXAaHHUKH ¥ KOMITBIOTEPHBIX TEXHOJIOTUH C M3MEHEHHsIMU (0e3 n3MeHeHui ) Ha 20 TOJI.
[TpoTokon Ne or“ 7 20 r. 3aBeayrouwmii. kapeapoit

Pabouas mporpamma paccMOTpeHa U IepeyTBepXkaeHa Ha 3aceqaHuy Kadeapbl MpUKIa HON
MEXaHUKH ¥ KOMIIBIOTEPHBIX TEXHOJIOTHI ¢ U3MEHEHUsIMU (0e3 n3MeHeHuit) Ha 20 TOJI.
[Ipotokon Ne or“ 7 20 1. 3aBemyrommii. kadeapoi

Pabouast mporpamma paccMOTpeHa W TepeyTBEepXkKAcHa Ha 3aceTaHuH Kadeapbl MPUKIATHONU
MEXaHHUKH ¥ KOMITBIOTEPHBIX TEXHOJIOTUH C M3MEHEHHsIMU (0e3 n3MeHeHui ) Ha 20 TOJI.
[TpoTokon Ne or“ 7 20 r. 3aBeayroumii. kapeapoit

Pabovas mporpamma paccMOTpeHa M TepeyTBEpKIeHa Ha 3aceJaHuH Kadeapbl MpUKIaIHON
MEXaHHUKH 1 KOMITBIOTEPHBIX TEXHOJIOTUHN C U3MEHEHHUsIMU (0e3 n3MeHeHuil) Ha 20 TO/I.

13 2

[Ipotokomn Ne oT 20 r. 3amemyrommii. kadenpoit




