®EJIEPAJIBHOE T'OCYJAPCTBEHHOE BIO/JKETHOE OBPA3OBATEJIBHOE
YUPEXJIEHWE BBICILIET'O OBPA3BOBAHUS
«KAMYATCKUN TOCYJAPCTBEHHbBIN TEXHUYECKWI YHUBEPCUTET»
(®I'BOY BO «Kamuatl TY»)

DakynpTeT HHPOPMAITMOHHBIX TEXHOJIOTHIA, SKOHOMUKH U YIIPABICHUS

Kadenpa «Dus3uka u BeIcIIas MAaTEMaTHKA

YTBEPAKAAIO
Hékan MopexoHoro
daxynsTeIa”

//[,»p .10 [pyaHes

,"(-’/ J 7y .7‘:’// < : P, L 3' ): 4 [

PABOYASA ITPOT'PAMMA JUCHUITJIMHBI
«MaremMaTH4ecKoe MOIeJIMPOBAHUE»

Hamnpasnenue nmoaroroku 15.04.02 «TexHonorn4yeckue MainHbl U 000PYI0BaHHEY
(YpoBeHb MarucTpaTyphbi)

npouIIb:
«MaruHsbl ¥ anmapaThl THIIEBBIX POU3BOACTBY

[TerponasnoBck-Kamuarckui,

2024



PaGouas mporpaMmma AuCHMILTUHBI cocTaBieHa Ha ocHoBaHuu @I'OC BO no HampaBlieHUIO
noarotoBku 15.04.02 «TexHosorndeckue MaHbl 1 000pyaoBaHue» u yueoHoro miana ®I'bOY
BO «Kamuatl ' TY».

CoctaBuTteny pabouei mporpamMMbl:
JHouent kad. ®BM 2 A.A. YepmoureHnena

7

PaGoyas nporpamMma paccmoTpeHa Ha 3aceaanun kadenpn «DU3HKA U BRICIIAA MaTeMaTHKa»
[porokon Ne 6 ot « 29»  smsapa 2024 roja.

3asenyronmi kadeapoi «Du3nka u BbICIIAA MATEMATHKAY:

«29»  smsaps 2024r. el /,; "/ A.W. 3anopoxHbrit




1 Heau u 3a7a4u yueOHOM QM CUMILTHHBI

Llenpio AMCUMIUIMHEL SABJsieTCs (POPMHUPOBAHUE y OYIYIIMX MAaruCTPOB 3HAHWUU M YMEHHS
IPUMEHATh MAaTeMaTHYECKHE METO/bl MOJEIUpPOBaHMs NIpU 00pabOTKE 3KCIEPUMEHTAIbHBIX
pe3ysbTaTOB HAONIOJCHUNA WIM W3MEPEHUH, 3HaHHWE KOTOPHIX HEOOXOIUMO COBPEMEHHOMY
UCCIIEI0BATEIIO.

2 Tp660BaHI/Iﬂ K pe3yJibTarTaM 0CBOCHUA TUCHUIIINHBI

[Tpornecc n3ydeHus AUCHUIUIMHBI HAIIPABJICH HA (POPMHUPOBAHUE CIICTYIOUINX KOMITETECHIIHIHA:
OIIK-5 — CnocoOeH pa3zpabaTbiBaTh aHATUTUYECKHUE U YHCIECHHBIE METOBI MPU CO3JIAHUU
MaTeMaTHYECKUX MOJe]e MalliH, NPUBOJIOB, OOOPYIOBaHHS, CHUCTEM, TEXHOJOTHYECKUX

IIponIeCCoOB;

OIIK-13 — CriocobeHn pa3zpabaTbiBaTh U MPUMEHATh COBPEMEHHBIE HU(POBBIE POTPAMMBI
NPOEKTUPOBAHUS TEXHOJIOTMYECKUX MAIIMH U 00OpYIOBaHHS, aITOPHUTMBI MOJACIHPOBAHUS HX
paboThl ¥ UCIIBITAHUS UX PAOOTOCIIOCOOHOCTH.

[Inanupyembie pe3ynbTaTbl OOy4eHHs TPH W3YYCHHH JAUCIMIUIMHBI, COOTHECCHHBIE C
IUIAHUPYEMBIMH  PE3yJIbTaTaMH OCBOEHHS 00pa3oBaTENbHON IMPOrpaMMBbl, IPEJICTaBICHBI B

TadJuLe.

Tabnuua

— HJIaHI/IpyeMBIe PE3YyIbTAaThl

O6y‘{eHI/I${ npu H3YyUCHUHU JUCLUIIINHBI,

COOTHECEHHBIE C TUTAHUPYEMBIMU PE3YJIbTaTaMH OCBOCHHUS 00pa30BaTEILHON MPOrPaMMBbI

NPUKIAJHBIX 3a1a4

Kon [Inanupyemsblie Kon u naumenoBanme Ilmanupyemsrit pesynstall Koa
KOMIIETEHIIUHY | pe3yJIbTaThl ~ OCBOEHHUS | MHIUKATOpa o0y4eHus 0| TIOKa3aTens
o0pa3oBaTeIbHOMN JIOCTH>KEHUI JUCUUIUINHE OCBOCHUS
POTPaMMBI
OIIK-5 Criocoben NJ-1 onk-5 3Harhb: 3(OIIK-5)1
paspabarbIBaTh 3narth: OCHOBHBIE TOHATHS,
aHAJIMTUYECKHE ¥ | 3HACT AHATUTHYCCKUE | \eTompl MOAEIUPOBAHHS
YHCIICHHBIE METO/BI NPU | M YMCIICHHBIE METOABL | 1 yx BO3MOMKHOCTH JUIS
CO31aHNK1 npu CO3MAHMN | perieHUs] MHKEHEPHBIX
MaTEeMaTHYECKUX MaTEeMaTHYECKHX 3anaq
Egjgg;g}s MATHHIL, | MOACHER Vmers: V(OTK-5)1
0GOpY/IOBAHHS, CHCTEM, MOJIENMPOBATS  NaHHbIE
TEXHOJIOTHYECKHUX NpOCTCUIINMH
IPOLIECCOB; criocobam u
CTaTUCTUYIECKUMHU
Meronamu. OnpenensiTs
XapaKTePUCTUKU
CIy4yailHbIX BEJIUYUH U
HaXOJIUTb 3aKOHBI
pacnpeneneHus
CIIy4yailHbIX BEJIUYUH U
OCHOBE OTIBITHBIX
JaHHBIX
Baaners: B(OIIK-5)1
MaTeMaTHYECKUMHU
METOJIaMHU
MOJIETTUPOBAHUS




OIIK-13

CriocobeH
pa3pabarsiBaTh U
MPUMEHSTh
COBPEMEHHBIC
U(POBBIE MPOTPAMMEI
MPOEKTUPOBAHHMS
TEXHOJIOTHYECKUX
MAIlliH 1 000PyI0BaHUS,
AIITOPUTMBI
MOJICTTUPOBAHUS UX
pa6OTI)I U UCIIBITAHUA UX
paboTOCIIOCOOHOCTH;

HUI-1 onk-13 3HaThb: 3(0OIIK-13)1
3HaTh: OCHOBHEIE MOHATHS,
3HaeT COBpPEMEHHBIE | METOJbl MOJICIIMPOBAHMUS
UQpoBLIe U MX BO3MOKHOCTH AJIS
MPOTPaMMBI pelIeHus] MHKEHEPHBIX
MPOEKTUPOBAHUS 3amaq
TEXHOJIOTHUECKUX YmeTn: VY(OIIK-13)1
MalluH U | MOJENUPOBATh JIaHHbBIE
obopymoBaHUs MIPOCTEHIINMU
criocobam u
CTaTUCTUYECKUMHU
Merogamu. OTmpenensiTh
XapaKTePUCTUKH
CIly4ailHbIX BEJWYHH U
HAXOIUTh 3aKOHBI
pacnpeneneHus
CIy4YailHBIX BEJIUYUH U
OCHOBE OIIBITHBIX
JTAHHBIX
Baagern: B(OIIK-13)1
MaTeMaTHYeCKUMHU
METOaMHU
MOJIETTUPOBAHUS

MIPUKJIAIHBIX 33/1a4

3 MecTo AMCUMILUIMHBI B CTPYKTYpe 00pa3oBaTeIbHOI IPOrpaMMBbl.

W3ydyeHue AUCHUILIAHBI

MaTEeMaTHKH By3a.

JlaHHast TUCLMIUIMHA SIBIISIETCS 00s3aTEeIbHOM B CTPYKType 00pa30BaTeIbHON MPOrpaMMBl,
TEOPETUYECKHE 3HAHUS U MPAKTUYECKHE HaBBIKH, C(HOPMUPOBAHHBIE Yy CTYAEHTOB B IpoOIlecce
W3Yy4EHHs JUCLUILINHBI «MaTemMaTnueckoe MOJEINPOBAHNE» UCIIONb3YOTCS MPU BBINOIHEHUH U
3alUTE BBITYCKHOM KBAIM(DPUKAIIMOHHOMN padoTe.

4 Copnep:xkanue TUCHUNTIHHBI

«MatemaTuueckoe MOICIIUPOBAHUCH

4.1 Temamuueckuii nian OUCUYUNIUHBL 01 3A0YHOU hopmbl 00yUeHUS

OCHOBAHO Ha KYypcCC

KonTakTHasn =
padorta no
BHIAM Y4eOHBbIX =
3aHATHH =
=
= [ae]
) =
= « =
b — g = 2
& 2 = =
= 2 = S Z 3
HaunmeHoBaHme pa3aesioB u TeM = = S s g =
= e s = = =
3 s | 2| £ 5 2
3 2, & 2 = =
) = = = >
] — Al ==} L < [5)
) = = (=9 = =
o =] wa 1) = 5] = =
< =y 2= B ) = 2 =
& S = S E| = = = 2 =
= = z = (=% Q <) =)
e = = = Bl S o = = §
) = 2 = E 8 = 2 e 5
5] > o) s Z < < S e 2
==} < = O &l B Qo =] =
1 2 3 4 5 6 7 8 9
Tema 1 «BBenenue. Dtanbl HOCTPOCHUS 36 4 2 2 32 | ompoc,
MaTeMaTUIECKOH MOICIIHN. ) peaicHue
3a7a4




Tema 2 «YHHUBEpPCATBHOCTh 34 3 1 2 31 | ompoc,
MaTeMaThdeckux mojeneid. Hexkotopelie pelexHue

MOJIEJIA CONIEPHUYECTBAY 3a1a4

Tema 3 «MozaenupoBaHue B YCIOBUAX 34 3 1 2 31 | ompoc,
HeonpeneneHHocTH. OCHOBHAS 3a1a4a pemienue
JMHEHHOTO IPOrPAMMHPOBAHUSL.» 3amaq
HuddepennmpoBannbiii 3aueT 4
Bcero 108 | 12 4 6 94

4.2 Cooepicanue oucuuniunol

Tema 1 «BBegenne. ITanbl NOCTPOCHUSI MATeMATHYECKON MO/EJIN.»

Jlexyust

OnpeneneHne M Ha3HAYEHHE MOJEIMPOBAHUS. OTallbl MOCTPOEHUS MAaTEMATUYECKUX
mozeneit. Knaccudukanus maremaruyeckux mojeneil. Bapuanuonnsie npuniunsl. [Tpumenenue
AQHaJIOTMK Ipyu IOCTpoeHuH Mmogenei. Mepapxudeckuit noaxon Mepapxuyecknii moaxon X
nojay4deHuto Monened. HemmueiliHocT Maremartuyeckux Mogjeneil. OOmias cxema HpUHIMIA
['amunbrona. Komnebanusi masiTHHKa B mone cui TsokecTd. JKuakocte B U-00pa3HOM cocyne.
Mansle konebGaHMs NpH B3aUMOJCHCTBUU JBYX OMOJIOTMYECKMX HOMyIsAluidl.Tpu pexuma B
HEJIMHEWHOM MOJieNn Nonyisauuy. BiausHue cuibHOM HETMHEHHOCTH Ha MPOLEcC KoJieOaHH

Ocnoguvie nousimusi memvl. DIIEMEHTapHbIE MaTeMaTH4eckue Mojenu. BapuanuoHHble
MPUHIIMIIBI 1 MaTeMaTU4YeCKUe MOJENU. Y HUBepcallbHble MaTeMaTuueckue mojenu. Hekotopsie
MOJICTTH TPOCTEUIINX HEIMHEWHBIX 00BhekToB. CoxpaHeHHMe Macchl BemiecTBa. CoxpaHeHUE
sHepruu. CoBMECTHOE MPUMEHEHNE HECKOJIbKUX (PYHIaMEHTaIbHBIX 3aKOHOB.

Jlabopamopnoe 3anamue

Dopma 3aHaAmMUsL: peulerue munosvlx 3a0ay ¢ npumerenuem IBM

Ipumepvl munogwix 3a0ay:

1. OmpenenuTh Kak JOKHA BecTH Npu Oonbmmx t BenuumHa r(t)=a(t)— A(t)>0 B

Mojenu ManbTyca, 4TOOBI YHMCIEHHOCTh IOMYJISALUU OCTaBajlaChb OIPAaHUYEHHOW IPU t—> oo

N dN N
2.  PaccMoTperb B JIOTUCTHYECKOW  MOJEIH Eza 1—N— N,a>0 wmamsie

p
OTKJIOHEHHUSI OT TMOJIOKEHUsSI paBHOBECHsA, T. €. CHUTYyallUl0, KOrJa pEUIeHUE HMEET BHJ
N@®) =N, +5N({) , tme . dN(t)<<N, . Ilokasarb, 4yro s Benu4yuHbl 6 N(t) B TepBoM

NpUOIMKEHNH CIpaBeIMBa JIMHEHHAs MOJIENIb TUIIAa MOJIEIIH.

3. Hcnonp3ys mnpuHmun [aMuiabTOHA, MOCTPOWTE MOJENb KONCOaHW MasTHUKA B
DIIEKTPHYECKOM  TIOJE, CO3[aBaéMOM  3apsDKEHHOW TOPHU30HTAIBHOM  IIOCKOCTBIO, Hal
KOTOpPOW TIOJBEIICH MasSTHHUK. 3aps] rpy3a paBeH (, MOBEPXHOCTHAs IUIOTHOCTH 3apsiOB Ha
TUIOCKOCTH paBHa — (o (Cwioil Tshkectn mpeHeOpeus). [louemy, HeCMOTpss Ha pa3IHYHYIO
MPUPOY NEHCTBYIOMIUX CHII, TTIOJTy4aeTcs MOJIEeNb, aHanoruynas D)?

4. Tlycte B 3amade 00 U-oOpa3HOM cocy/ie J€BOE KOJICHO MMEET MEepPEMEHHOE CEUCHHE,

e =h [Tokasarh, TpUMEHsAs BTOPOM 3akoH HbIOTOHA M Tpeanoyiaras OTCYTCTBHE
FOPU3OHTAJIBHOW KOMIIOHEHTBI Y CKOPOCTH JKHIKOCTH, 4TO Ui BEJIMYMHBI h momyuaercs
2
mOI zr =—k(r)r
ypaBHeHue Buja At :
5. Tlonb3ysich 3aKOHOM COXPaHEHHs Macchl M 3aKOHOM Jlapcu, TOJy4uTe
m(x,y)oh 0

oh 0 oh
aABHEHUE — | ulx,y H+h—}+— X, YNH +h)— |+ q(x,y,t).
" R 3 R [ PCRY CRD AR O




Tema 2 «YHuBepCcaJbLHOCTh MaTeMaTHyecKux moaeseil. Hexoropbie Moaenu
CONMEePHUYECTBA»

Jlexyust

IIpumepsl aHAIOrUi MEXIy MEXaHUYECKUMU, TEPMOJAUHAMUYECKUMU U DKOHOMUYECKUMHU
00BbexkTaMu.B3aMOOTHOIIEHHS B CUCTEME «XUITHUK—KEPTBAY.

OcHrosnbile nousmusi membvi. B3aUMOOTHOIIICHHUS B CHCTEME «XHOIHUK—XKEPTBa»

Jlabopamopnoe 3anamue

Dopma 3aHAMUA: peuleHue MUnosslx 3a0ay ¢ npumerneruem IBM

Ilpumep munosoii 3a0auu:

1. Wcnonb3ys 3ameHy Buaa p(x,t) = (p(t)u(x,t), cBeauTe K YpPaBHEHUIO
TEIUIONPOBOIHOCTH.

2. Beramcnute mepuo1 KoieOaHul B CHCTEME «XUITHUK—KEPTBa» B 3aBUCUMOCTH OT
€€ XapaKTEePUCTUK (a, p.c, d)H HAYaJbHOTO COCTOSIHHUSL.

Tema 3 «MoageaupoBanue B YCJOBHAX HeomnpeaeleHHOcTH. OcHOBHasi 3ajava
JIMHEHHOr0 NPOrpaMMHPOBAHUSA.)

Jlexyus

IIpyuvHBl NOSBIECHUS HEONPENEICHHOCTH M MX BUABL. MOIENIMpOBaHNE B YCIOBHSX
HEOIPEAEIEHHOCTH, ONIMCBIBAEMOM € MO3ULMI TEOPUU HEUETKUX MHOXKECTB. MOIEINPOBAHUN B
YCIIOBHUSIX CTOXaCTMYECKOM HEOINPEACICHHOCTH. MoaenupoBaHue MapKOBCKHMX CIIy4anlHBIX
nporeccoB. JIMHelHble HepaBeHCTBA M 00JacTh PELICHUH CUCTEMbl JIMHEHHBIX HEPaBEHCTB.
[Tpumepsl 3a1a4 TMHEHHOTO IPOTPAMMHUPOBAHUS (337a4a O packpoe MaTepuaion). I'paduueckmii
meton pemeHus 3JIII. CumnnexkcHsiii Meron pemenus 3JIII. Ilomarme cummiekc- Merona.
CumniekcHble TaOJIUIbI

OcHo8Hble NOHAMUS meMbl. MOACIINPOBAHUEC B YCIIOBUAX HEOIMPCACICHHOCTH

Jlabopamopnoe 3ansamue

Dopma 3aHaAMUA: peuleHue MUN08bIX 3a0ay ¢ npumeHernuem IBM

Ipumep munosoti 3a0auu:

1. Ha yuactke umeercss N OqHOTUMHBIX CTaHKOB. [IpOM3BOAUTENHHOCTH OJHOTO CTaHKa
TaKoBa, YTO B CpPEJHEM B TEYCHHH CMEHBI HA HEM MOXXHO oOpaborarh | aetanei. [leranu
MOCTYMNArOT Ha 00paboTKy maptusmu o M mtyk. [TapTun mocTynaroT HepaBHOMEPHO U X TTOTOK
OJIM30K K IyaCCOHOBCKOMY. VHTEHCHBHOCTh TNOCTYIJIEHUS COCTAaBJSIET A MNapTU CMEHY.
[Toctpouts rpad cocrosumii nanuoit CMO wu 3amucarh cuctemy ypaBHeHuM Komamoroposa st
(UHATBHBIX BEPOSITHOCTEH.

2. Petuthb rpaduuecku 3aqaqy JHHEHHOTO MPOTPAMMHUPOBAHHSL.

2%, +3X, — max

3X, +7x, <14
—2X, +3x, <15
6x, +5x, 225
- X, +2X, <8
X, >0



3. Pemnts  3amadyy  JOMHEHHOrO  NPOrpPaMMHUPOBAHMS CUMIIJICKC METOIOM.
2X; +3X, = max

X, +2x, <12
-5x, +3x, <15
4x, +6x, >24
6, +5x, 215
X, 20

4. Haiitu pelieHue JBOMCTBEHHOM 3a1a4H.
4%, —2X, — min
6, —4x, <18
—-3X, +4x, <16
2%, +3X, 26
2,+3x, <15
X, >0

CamocrosiTesibHas padoTa cTyAeHTa
N3ydenue yueOHou suteparypsi [1], [2].
Pewenue 3anay no remam.

[ToaroroBka Kk MOAYJIbBHOMY KOHTPOJIIO.

5 YueOHO-MeTOANYeCKOe o0ecrieyeHue VIS CaMOCTOSITeIbHOI padoThl 00y4arOUIUXCH

B memnom BHeayauTOpHas caMOCTOSITENbHAs paboTa CTyAeHTa NpPH HW3YYCHHH Kypca
BKIIIOUAET B ce0sl CIETYIONINE BUIBI paboT:
— mnpopaboTka (H3ydeHne) MaTepraioB JCKIINA;
— uTeHHe u TmpopaboTKa pPEKOMEHJOBAaHHOW OCHOBHOHW U JOMOJHHUTEIbHOMN

JTUTEPaTypHI;

—  TOJrOTOBKAa K MPAKTUYECKUM (CEMHUHAPCKUM) 3aHATUSM;

— TouMcK M mpopaboTka MarepuanoB u3 HWHTepHET-pecypcoB, NEpHOAMYECKOMN
neyvaru;

—  BBINOJHEHHE JOMAIIHMUX 33/laHuil B (hopMe TBOPUECKHX 3aJaHMM, KeHC-CTaauw,
JIOKJIaJI0B;

—  TOJroTOBKAa MPE3eHTALMN I NIUTIOCTPAIUK JTOKJIA I0B;

—  BBINOJHEHHE KOHTPOJIbHON paboThl, €Clii NpPeayCMOTpeHa Y4YEOHBIM ILIAHOM
JUCUUTLITAHBI;

—  TOJrOTOBKAa K TEKYIIEMY U UTOIOBOMY (IPOMEXYTOUYHAs aTTECTalMsI) KOHTPOIIIO
3HAHWH MO JUCIUTIIMHE (9K3aMEH).

OcHOBHasi JIOJIsI CaMOCTOSITENTBHOM pabOThl CTYACHTOB MPHUXOAUTCA Ha MPopaboOTKy
PCKOMEHIOBAHHOW JIUTEpaTyphl C IO OCBOCHHS TEOPETHYECKOTO Kypca, MOJITOTOBKY K
MPAKTUYECKUM (CEMHHApCKUM) 3aHSITHSIM, TEeMaTHKa KOTOPBIX TMOJHOCTHIO OXBaThIBAET
comepkanne Kypca. CamocrosiTelbHas padoTa IO TOATOTOBKE K CEMHHAPCKUM 3aHSTHIM
mpeJoiaraeT yMeHue paboTarh ¢ MepBUYHON HHPOpPMAIIHEH.

6 ®oHI OLEHOYHBIX CPeACTB /s NPOBeJeHHs NPOMEKYTOYHOH aTTeCTAlUH
o0y4arommxcst N0 JMCHHUILIMHE

6.1 Cmpyxkmypa ¢honoa ouenounvix cpeocme



@DOH/T OLIEHOYHBIX CPEJICTB ISl MPOBEACHUS MMPOMEKYTOUHON aTTeCTallui 00yJaromuXCs
Mo JUCHUIIINHE «MaTeMaTH4ecKoe MOJEIPOBAHMUE» TMPEACTABICH B MPHJIOKEHUU K padouei
porpaMMe JUCIUILTUHBI U BKITIOYAET B ce0s:

—TIepeUYCeHbh KOMIIETCHIIMM C yKa3aHHEM ITanoB WX (OPMUPOBAHHS B IPOIIECCE OCBOCHUS
o0Opa3oBaHUs TIEpeUeHb KOMIETCHIIMHA C YKa3aHWEM 3TaloB UX (OPMHUPOBAHUS B IpoIiecce
OCBOCHHS 00pa30BaTeIbHON MTPOTrPaMMBl;

— ONMCAaHME MOKA3aTeJed U KPUTEPUEB OLICHUBAHUS KOMIIETCHUMI HA PA3JIMYHBIX 3Tanax
ux (popMHUpoOBaHUS, ONTMCAHKE [ITKAJ OIECHUBAHUS;

— TUIIOBBIC KOHTPOJIBHBIC 3aJIaHUSI WJIM MaTepHaIbl, HEOOXOIMMBIE IS OIEHKH 3HAHWU,
YMEHUM, HABBHIKOB M (WJIM) OIBITA JEATEIBHOCTH, XapaKTEPU3YIOIIMX ATanbl (OPMHUPOBAHUS
KOMIICTCHITHIA;

— METOJMYECKUE MaTepHuasbl, ONMPEACIISIIONINE MTPOLEAYpPbl OLICHUBAHUS 3HAHHWI, YMEHHUM,
HAaBBIKOB U (WJIM) OTBITA JACATEIHBHOCTH, XapaKTEPU3YIOIIHMX ATArbl POPMHUPOBAHUS KOMITCTCHITHH.

6.2 Ilepeuens 60npocos K RPOMeENCYMOYHOI ammecmayuu.

1. Omnpenenenue u Ha3HaYECHUE MOJEIUPOBAHUS.

2. Dranbl HOCTPOSHUS MAaTEMaTHUECKUX MOJIeNIEH.

3. Kiaccudukanmus wmarematndeckux Mojeneld. BapuanuoHHBIE PHHIUIIBL
[IpuMeHeHne aHAIOTUIA TPU TTOCTPOSHUN MOJIENIEH.

4. Uepapxuueckuil noxaxon. Mepapxuueckuil Mmoaxox K HOJIYYEHHIO MOJEIEH.
HenuuelHOCTH MaTeMaTH4YECKUX MOJEIEH.

5. OO6mas cxema mnpuHnuna [amunbroHa. KonebaHusi MasTHHUKAa B TI0JI€ CHII
TsoxecT. XKuakocts B U-00pazHoMm cocyze. Masble kojeOaHus IpU B3aUMOIECHCTBUU JABYX
Ouonoruueckux nomyyuauuid. Tpu pexxruMa B HEMMHEHHOM MO OMYJISLUH.

6. BnusHMe cUIbHON HEMMHEHHOCTH Ha MpOoIecc KoIeOaHuu.

7. Ilpumepsl aHalOrMil MEXIy MEXaHUYECKUMH, TEPMOAMHAMUYECKUMHU U
HKOHOMHUYECKUMH OOBEKTAMHU.

8. 8.B3anMOOTHOIIEHHS B CUCTEME «XHUITHHUK—KEPTBaY.

9. 9.IlpuuuHbI NOSABICHUS HEONPEIEICHHOCTH U X BUJIBI.

10. MoxenupoBaHue B YCIOBHUSX HEOIPEACICHHOCTH, OMHCHIBAEMOW C ITO3HUIINN
TEOPUH HEUETKUX MHOXKECTB.

11. MopenupoBaHuU B yCIOBHSIX CTOXaCTHUECKON HEONPEIEICHHOCTH.

12. MogenupoBaHue MapKOBCKUX CITy4aiHBIX ITPOLECCOB.

13. JluneiiHble HEpaBEHCTBA M OOJIACTh PEIICHUH CUCTEMbI IMHEHHBIX HEPaBEHCTB.
[Tpumepsl 3a/1a4 TMHEHHOTO IPOTrpaMMHUPOBaHUS (3a7a4ya OpacCKpoeMaTepHalloB).

14. T'paduueckuit meton pemenust 3JII1.

15. Cumnnekcuelii  merox pemenus 3JIII.  TlonstHe cummiekc- MeToja.
CumrekcHble TaOJINLbI.

7 PexoMeHayemasi Jiureparypa

7.1 Ocnoenas numepamypa

1. KombuioB MN.I1. Maremarndeckoe MOJETMPOBAHKE DJICKTPUUECKUX MAIUH: YICOHUK. -
M.: Bricmas mko:na, 2001. - 327 c.

2. 3apyomn B.C. MaremaTnueckoe MOJEIMpPOBaHWE B TEXHHKe: ydeOHWK. - M.: U3m.
MI'TY um. H.O. baymana, 2001.

7.2 /lononnumenvuan aumepamypa
3. UepmomienueBaA.A. Yucnennsle MeToApl: YueOHoe mnocobue — IlerpomaBioBCk-
Kamuarckuii: Kamuatl TV, 2008. — 110 c.



4. Bonkxo U.K. UccnenoBanue oneparuii: yue6Huk. - M.: MI'TY um. baymana, 2002. -
436 c.

8 Ilepeyenn pecypcoB HHPOPMANMOHHO-TEJTEKOMMYHUKAUMOHHOM ceTn « MHTEepHET»

1. bubmuoreka JluGeprapmymar»: [DnekrponHslii pecypc]. - Pexum gocryma:
http://www.libertarium.ru/library/

2. DnexTpoHHO-OMOMMoTeuHas cucrema «JIAHb»: [Dnextponssiii pecypc]. - Pexum
noctyna: http://e.lanbook.com/

9 Metoauyeckue ykazaHus AJis1 00y4aroUXCs 110 OCBOEHUIO JHCIUIIHHBI

Meronuka mpenojaBaHUs JAHHOW JUCLHMIUIMHBI MOPEANOJIAraeT 4YTEHHE JICKLHM,
MPOBEACHUE MPAKTHUECKUX 3aHATHH, TIPYNIOBBIX W WHAMBUAYAJIbHBIX KOHCYJIbTALMI 110
OTIIeNbHBIM (HanboJiee CIOXKHBIM) crienuuIeckuM mnpodiaemMam TUCHUIUTHHEL. [IpeaycMoTpena
camocTosiTeNbHas padoTa CTYIEHTOB, a TaKXKe NPOXOXKJACHHWE AaTTECTAllMOHHBIX HCIBITAHUN
MIPOMEKYTOYHOM aTTecTauu (9K3aMeH U ¢ depeHIINPOBAHHBIN 3a4eT).

Jlekuuu TMOCBAMIAIOTCS PACCMOTPEHHMIO OCHOBHBIM TOHSTHSIM, HaumbOojee BaXKHBIX
TEOPETHYECKUX BOIIPOCOB. B X0/€ IeK1Mii CTyAeHTaM CIIEyeT OArOTOBUTH KOHCIIEKThI JICKIIHM:
KpaTKO, CXEMaTH4YHO, IIOCJIEI0BATeIbHO (PUKCUPOBATH OCHOBHBIE TIOJOXKEHHS, BBIBOJBI,
(bopMyITUPOBKH, 0000IIECHNS; TOMEUATh BAKHBIC MBICIIH, BBIJCIIATH KJIFOUYEBBIC CIIOBA, TSPMUHBI;
0003HAYUTh BOMPOCHI, TEPMHHBI, MaTepHal, KOTOPBIM BBHI3BIBAET TPYAHOCTH, MOMETUTH U
MONBITATHCSI HAWUTH OTBET B PEKOMEHJyeMOM Jiuteparype. Eciii caMOCTOSTENIbHO HE YAAETCA
pa3obpaThcs B MaTepuase, Heo0XoauMo c(hOpMyIHPOBATh BOMPOC U 33aJaTh MPENOABATENIO Ha
KOHCYJIbTAIIMH, HA TPAKTUYECKOM 3aHSITHH.

[lenpo mpoBeAEHUsT NPAKTUYECKUX 3aHATUN SIBISIETCS 3aKpeIUieHHe 3HAHUN CTYAEHTOB,
MOJIYYCHHBIX MMHU B XOJC HU3YUYCHUS AUCHHUIIIIMHBI HaA JICKOUAX U CaAMOCTOATCIIBHO. Bo BpEMA
IIPAKTUYECKUX 3aHATHI pelaroTcs 3a7adyd 10 pacCMaTpUBAEMBIM B Kypce JIEKIMI Temaw,
IMPUMCHATCA OCHOBHBLIC IIOHATHA, TCOPEMEIL, CBOMCTBA. CTy,I[eHT JOJDKCH HAYYHUTCAd pelIaThb
0a30Bble 337aYM MO KaXIOW TeMe, a TaKKe NMPUMEHATh MOJY4YEHHbIE HABBIKM JUIS pEIICHUsS
PCATBHBIX MPUKIIAAHBIX 3a1a4

[Ipy wW3y4eHUWH JUCLUIUIMHBI MCIOJIB3YIOTCS HMHTEPAKTHBHbIE METO/bl OOy4YeHHs,
HalpuMep, JIEKIUsA-BU3yalu3alys, Mpeanoararmas nojady Mmarepuaila ¢ HCIOJIb30BaHUEM
TEXHUYECKHUX CPE/ICTB OOYUYEHHUsSI C KPAaTKUMU KOMMEHTApPHUSIMU JEMOHCTPHUPYEMBIX MaTe€pHUaIoB
(mpe3eHTanuii).

10. Mepeyenb MHGOPMALMOHHBIX TEXHOJOTHIi, HCMOJIB3YeMbIX NMPH OCYLIECTBJIEHHH
0o0pa3oBaTeIbHOIO0 Mpomecca MO0 JMCHUILIMHE, BKJIYasi IMepeYeHb MPOrpaMMHOIO
odecrneyeHUs1 1 HH(POPMALMOHHO-CIIPABOYHBIX CHCTEM

10.1. Ilepeuens unghopmayuonnvix mexnonozuii, UCnOIbIYEMbIX NPU OCYULECHIBIEHUU
obpazoeamenbHo20 npoyecca

- 3JIEKTPOHHBIE 00Pa30BaTEIbHBIE PECYPCHI;

- UCIIOJIb30BAaHUE CIAlI-TIpe3eHTaLuii;

- MHTEPAaKTUBHOE OOIIeHHE ¢ 00Yy4aroIUMUCA U KOHCYJIbTHPOBAHUE
nocpeAcTBOM MHTEpHET, NCIOB3Ysl COLMANIBHBIE CETH, CHEHUAIN3UPOBAHHBIE
porpaMMel (Hampumep, Z00M), a TaKKe JIEKTPOHHOMN MOYTHI;

- UCIIOJIb30BaHUE 3JIEKTPOHHOW MH(POPMALMOHHO-00pa30BaTENbHOM
Cpeapbl.

10.2. Ilepeuenv npozpammnozo obecneyenus, UCHOIL3YEMO20 RPU OCYULECHIGIEHUU
obpazoseamenvHo20 npoyecca
HpI/I OCBOCHHU OUCHUIUIMHBI UCITOJIB3YCTCA JIMICH3NOHHOC IMTPOTrPpaMMHOC O6eCHe‘IeHI/Ie:



1. onepanuonHble cucTeMbl Astra Linux (Wim WHas oONepaluoHHAs CHCTEMA,
BKJIIOUEHHAs B PEECTP OTEUECTBEHHOTO MPOTPaMMHOI0 00eCIeUeHNUs);

2. KoMIUIeKT o¢ucHbIX mporpamm P-7 Oduc (B cocTaBe TEKCTOBOIO IMPOLECCOpa,
porpaMMbl  pabOTBl C D3JIEKTPOHHBIMH TaOJMIaMU, MPOrpaMMHBIE CpEICTBa
PEAAKTUPOBAHUS U IEMOHCTPALUH NIPE3EHTALU);

porpaMma MpoBEpPKU TEKCTOB Ha MPEIMET 3aUMCTBOBAHUS «AHTHUILIArHaT.

11. MaTepuajibHO-TeXHUYECKOe o0ecneyeHne JUCIUIIHHBI
Ha xadenpe mmeercss 4 ayauTopuu i MPOBEICHUS JCKIMOHHBIX M IMPAKTUYECKUX

3aHSITHH.



