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MecTo IMCHUIUIMHBI B CTPYKTYpPe 00pa3oBaTe/ibHOM MPOrpaMMbl

Jucuumnnuna «MaTteMaTH4eckoe MOIeTUPOBaHNEe OMOIOTHYECKUX MPOIIECCOB» OTHOCUTCS K
JUCITUIIMHAM 4acTH, (OPMUPYEMOW ydaCTHHUKaMU OOpa3oBaTebHBIX OTHOIICHWNH bioka 1
Juctumuuel (Moaynu) Monayist «Meroabl M anropuTMbl 00pabOTKH JaHHBIX U MCKYCCTBEHHBIN
MHTEJUIEKT» Y4eOHOro IulaHa OCHOBHOHM mpodeccHOHalbHOW 00pa30BaTENbHOM MPOrpaMMBbI
BBICIIETO OOpa30BaHMUsI — IPOrpaMMbl MarucTpaTypbl 1Mo HampasieHuio mnoarotoBku 06.04.01
Buonorusi, HampaBieHHOCTh (mpoduib) oOpasoBaTenbHON mporpammsl «buomHpopmaruka u
CHUCTEMHas OMOJIOTHS», 0YHO-3a0YHOHN (HOPMBI OOYUICHUSI.

JlucuuiuHa onupaeTcs Ha pe3ysibTaThl 00ydeHus, cQOPMUPOBAHHBIE B paMKax U3y4eHUs
JUCHMIUIMH ~TEJarorMyeckoro IMUKiIa TMpH oOydeHMHM Ha MporpaMmax OakajgaBpuara u
crenuanuTeTa.

Pe3ynbrarbl OCBOEHHMS AMCLUMILIMHBI SIBJISIOTCS OCHOBOM M3yY€HHUs JUCLMIUIMH JJIs
npoecCHOHANBHOM NESTEIbHOCTH U MIPOXO0XKACHHS FOCYIapCTBEHHOW HTOTOBOM aTTECTALIUU.

1. IlepeyeHb MIAHUPYEMBIX Pe3yJbTATOB 00yYeHHUs1 (00pPa30BaTeJbHBIX Pe3y/JIbTATOB)
1o JUCHUIIHHE

Henp u3yueHus IUCHUILUIMHBL: (QOpMHUpOBaHME Yy O0OydYarolIMXCS 3HAHUW, yYMEHUH U
HaBBIKOB B OOJIACTH HCCIICZIOBAHUS MOJIEKYJIIPHO-TEHETHUECKUX CHUCTEM Ha OCHOBE METO/I0B
MaTE€MaTH4eCKOro MOJAEIUPOBAHMS.

3aga4u JUCLMILIMHBL

0 packpbITh cojaepkaHue 0a30BbIX MOHATUM, @peaMeTa, METOJOB U IPUHIUIIOB
MOJIETIMPOBAHU;

O AaThb MPEACTABICHHUEC O BHAAaX MOACIHUPOBAHUA W OCHOBHBIX IMOAXOJAX K IMOCTPOCHUIO
MAaTEMATUYCCKHUX MOI[GJ'IGﬁ MOJICKYJIIPHO-TCHCTUYCCKHUX CUCTCM;

0 oOyuuTh BIAAEHUIO COBPEMEHHBIMH METOAAMHU MATEMAaTHYECKOTO MOJICIUPOBAHUS
MOJIEKYJIIPHO-TEHETUYECKUX CUCTEM.

B pesynbrare OCBOEGHHS MPOTrpaMMbl MarucTpaTypbl OOyYarOIIMKCS TOJKEH OBIAJIETh
CIEIYIOIIUMU pe3yibTaTaMu OOydYeHHUs MO JucHuIuIMHE «MaTemMaTHueckoe MOJAEIMPOBaHNe
OMOJIOTHYECKUX TPOIECCOB» (B Tabnuile TMPEICTaBICHO COOTHECeHHe 00pa3oBaTelbHBIX
pe3yabTaTOB OOYYECHHS IO TUCHUTUINHE C MHANKATOPAMH JTOCTUKEHUS KOMITETCHIIHH ):

Komnerenuus u OO6pa3oBarenbHble Pe3yabTaThl AUCIUIIIMHBI
WHAUKATOPHI €€ (aTamnsl GopMUpPOBAHUS AUCHIUTIIINHBI)
IOCTHKEHNS B 3HAET yMeeT BJIaJICET
TUACIATUIMHE
YK-2. Crocoben

yIpaBJIATh  MPOEKTOM
Ha BCEX OJTalax ero
YKU3HEHHOTO IIMKJIA

NVYK 2.1. BeictpauBaer OP-1 BricTpauBaer
aTambl  pabOTBl  Hal 9Tambl  paboOThl  Hax
IPOEKTOM C  Y4EeTOM MIPOEKTOM
MOCJIEA0BATENBHOCTH

ux peannzaiuu,

OIpeeIseT JTarnbl

KU3HEHHOTO LUKJIa

IIPOEKTA.

NYK 2.2. Onpenensier OP-2 Ompenenser
npobieMy, Ha pelieHue npobiemMy, Ha peleHue

KOTOpOU HaIpaBJIeH KOTOpOH HaIpaBJIeH




HPOEKT, IPaMOTHO IIPOEKT,
bopmynupyer LeNb

npoekta. Omnpenenser

UCIIOJIHUTEIIEH

IPOEKTAa.

NVYK 2.3. IIpoektupyer OP-3 IIpoexTupyer
peleHre KOHKPETHBIX peleHre KOHKPETHBIX
3aj1a4 IIPOEKTA, 3a1a4y IIPOEKTA,

BBIOMpAst ONTUMAaJIbHBIN
crocod MX pelleHus,

UCX0ns u3
JIEHCTBYIOIUX
IPaBOBBIX HOPM U

UMEIOLINXCA PECYpCOB
Y OrpAaHUYCHUN.

BBIOUpAsi ONTUMATbHBII
CIOCO0 MX peIIeHus

NYK 2.4. KauecTBeHHO OP- 4  pemaer
pemaeT  KOHKpPETHBIE KOHKpETHBIC 3a7auu
3ajaun (MCCleI0BaHMUsl, (uccrnenoBanus,
MIPOEKTA, MIPOEKTA,
JIeSATETLHOCTH) 3a NEeSTETLHOCTH) 3a
YCTaHOBJICHHOE BpEMs. YCTaHOBJICHHOE
OueHuBaeT pucku u BpeMs
pe3yNbTaThl IPOEKTA.
NYK 2.5 Ilybauuno OP-5 [1yOnnuno
MPEJICTaBIISIET MpeJICTaBIIsIeT
pe3yNbTaThl  MPOCKTA, PE3yIIbTaThI
BCTYIaeT B MPOEKTa, BCTYMaeT B
oOcyxaeHue xoaa U o0CyXXJIeHHE X0Jla U
pe3yNbTaTOB MPOEKTA. pEe3yNbTaToOB
MTPOCKTA.

2. OobeMm AUCHHUIIJIMHBI (MO}IyJ’IH) B 3QaYE€THBIX €AUHHUIAX C YKa3aHUEM KOJIHIECTBA

aKaJieMIYeCKHX 4YacoB, BbIIEJIEHHBIX HAa KOHTAKTHYH) PpPadoTy oOydYalommxcsi ¢
npenoaaBaresieM (M0 BHJAAM Yy4YeOHbIX 3aHATHi) M Ha CaMOCTOAATEJIbHYIO padoTy
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3. Coaepxanue JIHCHMIUVIMHBI, CTPYKTYPHPOBaHHOe MO TeMaM (pa3gejam) ¢
YKazaHuEM OTBCJACHHOI0 Ha HHUX KOJHYECTBA aKaJCMHUYECCKHX YacoB U BH/I0B y‘l&ﬁHle
3aHATHH

3.1. Ykazanue mem (pazoenos) u omeedeHHO20 HA HUX KOJIUYECMEA AKAOEMUYECKUX
4acoe u 6u006 yueoHvIX 3anHAmuil, 0POPMIICHHBIX B BUC TaOIHIIbI:



HaumeHoBaHue paszena u TeM KonuyectBo yacoB 1o ¢popmam
OpraHHu3aluu
oOyueHus

JlexunoHHEBIE
3AHIATUS
[IpakTnueckue
3AHITUS
Jlaboparopubie
3aHATUA
CamocrosrenpHas
pabota

4 cemecTp
Tema 1. Beegenue. J[unamuka Onooru4eckux 2 4 12
CUCTEM
Tema 2. KuneTnka OMOXMMHYECKUX MPOIECCOB 3 12
Tema 3. MaTemaTiueckre MOAETHU Peryssiun 3 12
PKCIIPECCHH T'eHA
Tema 4. AHanu3 Mojieneil ¥ OlleHKa TapaMeTpoOB 3 15
Tema 5. IlporpammHuoe obOecrieueHue 5 3 10
MOJICKYJISIPHOT€HETUIECKOT0 MOJICITUPOBAHUS
NTOIO: 4 16 61

3.2. KpaTkoe onmucanme cojep:KaHus TeM (Pa31esioB) TUCHUILIAHbBI
Kpatkoe cogep:kanue kypca

Tema 1. BBegenue. JluHaMIKAa OHOJIOTHYECKHX CHCTEM

OcHOBHbIE TIOHSTHSI M TEPMHUHBI, 0030p COBPEMEHHBIX IOAXOJOB U METOJOB
MOJIEJIMPOBAaHUS MOJIEKYJIIPHO-TEHETUYECKUX CHUCTEM. J[MHAMUYECKHE CUCTEMBI, ONUCBHIBAEMBIE
OOBIKHOBEHHBIMU U (PepeHIINaIbHBIMI  YPaBHEHUSIMU TIEpBOTO  Mmopsiika. J(MHaMuueckue
CBOWCTBAa OHMOJOrMYECKMX TMpoleccoB. JluHamuyeckoe IMoOBeleHHEe OMOJIOTHYECKUX CHCTEM.
HNurepakTuBHas ¢opma: rpynmnoBast AUCKYCCHSI.

Tema 2. Kuneruka 0MOXMMHUYECKHUX MPOLIECCOB

3aKkOH JEHCTBYIOIIMX MAacC B XMMHYECKON KHMHETHKEe. TepMoIMHaMU4eCKHE KOHCTAHTHI.
®epMeHTaTUBHAs KUHETHKA. YpaBHeHHEe Muxasnmuca — MenreHn. Konebanus B ¢epMEHTaTUBHBIX
cucremax. MHTepakTuBHAsA dopma: paboTa B MUKpPOTPYIIIaX.

Tema 3. MaTemaTH4yecKkue MOJe/IH Pery/isiiii IKCIPECCHH I'eHa

[lenTpanpHast morMa MOJICKYJISApHON Ouonoruu. J[uckpeTHble MOAEIN Ha OCHOBE OYJIEBBIX
¢ynkuuii. MojaenupoBaHue MPOLECCOB TPAHCKPUMIIMKU W TPAHCISALUHM C IMOMOIIBIO YpaBHEHHM
Muxasmica — Menten m Xwmwia. ['enermueckuit ocumiuisitop (pempeccunsitop) Emosuma —
Jleiibnepa. Mojenu ¢ HECKOJBKMMHU TPAHCKPUIILIMOHHBIMU (pakTopamMu. Mopenu JIakTO3HOTO
onepoHa. bonbIire MOJIEKyYISIpHBIE CETH.

HNuTtepakTuBHas gopma: pabota B MEKPOTpYIIIaXx.

Tema 4. AHaIn3 Mo/iesiell M OlleHKA MapaMeTpPoB

DKCNepUMEHTAIBHOE TIOMyYeHHE 3Ha4deHWW mapameTpoB wmonenu. [logbop mapameTrpos
MOJIETT C TOMOIIbI0 MUHUMH3AIUU IENeBOM (QYHKIUHU. ANTOPUTMBI MHUHUMHU3ALUW: METO]
HAaUMEHBIINX KBAJpaToB, JUHEHHOE MPOrpaMMHUPOBAHME, METa’BPUCTUKH (JIOKAIbHBIM TMOUCK,



MMUTAINAST OTXKUTA, TEHETUYECKUH aNropuT™M). AHaIM3 poOaCTHOCTH (YCTOMYMBOCTH) MOJCIIH.
HNuTepakTuBHas popma: paboTa B MUKpOTpyIIax.

Tema 5. IIporpaMmMHoe odecrieueHue MOJIEKYJISAPHO-TeHETHYECKOT0 MOIeTUPOBAHUSA

CucremMbl KOMIBIOTEPHOM MaTeMaTHKH oOmiero HasHaueHus: Maple, Matlab, Maxima,
Scilab. FermentVelocity — mnporpamma reHepanuu CTalMOHAPHBIX CKOPOCTEH HM3MEHCHUS
KOHIEHTPAllMd KOMIIOHEHTOB CHCTEMbl MOHOMOJICKYJISIPHBIX  (DEPMEHTATUBHBIX  PEaKIIHii.
GeneNetStudio — nmporpaMMHBIi TaKeT, NPEAHA3HAYCHHBIH JUIsl BU3YaIbHOW PEKOHCTPYKLIUH U
aHaJM3a CETEBBIX MOJCJICH MOJCKYJISIPHO-TEHETHYECKUX cucTeM (reHHbie cetr). MGSmodeller —
KOMIIBIOTEpPHAsl ~ CUCTEMa, [pelHa3HaueHHas Ui  CO3[aHus, BBIYHCICHUS M  aHaiu3a
MaTEeMATHYECKUX MOJIEe MOJICKYIsIpHO-TeHeTnYecknx cucteM. MGSmodelsDB — wunTepHET-
nocTynHasi 0a3a MareMaTH4YecKUX MOJeNel aJIeMEHTapHbIX mojacucteM kieTkd. Pajek Writer —
nporpaMMma Jijisi TeHEpalud CTPYKTYPHOTO MPEACTaBICHUS OMOXUMUYECKUX MPOIECCOB B hopMate
Pajek mo Habopy mHpOTEKalOIIMX pEakiui, MPEeICTaBICHHBIX B BUJIEC CIHUCKA OHMOXMMHYECKUX
peakuuii. KiNET — 6a3a KMHETHYECKHMX IAHHBIX M HapaMEeTPOB OMOXMMHUYECKUX MPOIECCOB Y
E.coli. SBGN2Math — TIporpamMma Ui aBTOMAaTHYECKOH TI'€HEpalMd MaTeMaTHYECKHUX MOEICH
MoJIeKyJsipHO-TeHeTHUecknx cucteM (MI'C), mpencTaBICHHBIX CTPYKTYPHO-(QYHKIIMOHATHLHON
opranmzanueit B popmare SBGN-PD.

HNuTepakTuBHas gopma: pabota B MUKpOIrpynmiax.

4. IlepeueHb y4eOHO-METOAUYECKOr0 oOecmedeHHsl AJIsI CAMOCTOATEJbHOW PadoThl
o0yyarommxcsi Mo JMCHUIINHE

OOmmii 00beM CaMOCTOSTEIILHOW pabOThl MAruCTPaHTOB [0 JAHMCIUIUIMHE BKJIFOYACT
ayJIMTOPHYIO U BHEAYIUTOPHYIO CAMOCTOSITEIIBHYIO PabOTy MaruCTpaHTOB B TEUEHHE CEMECTpa.
CamocTtosTenbHas padoTa ocylecTBisieTcs B (hOpMe BBIIIOJHEHUSI CAMOCTOSATENbHBIX 3aJaHHM 110
JTUCLUILTIMHE U o0ecrieueHa 6a30i 3ajaHui sl CAMOCTOSATEIBLHON paOOTHI.

CamocrosTenbHas paboTa OCyIIeCTBISIeTCs B hopMax:

O MMOATOTOBKA K YCTHBIM JOKJIadaM (MI/IHI/I'BHCTYHJ'ICHI/IHM);

MOATOTOBKA K 3amuTe pedepara;

|

MMOoATrOTOBKA K I'PpylIIOBOMY 06CY)KI[GHI/IIO 10 TEMaM,

|

MoAroTOBKAa CTCHAOBBIX NOKJIAA0B U IMOCTCPOB;

a0

pa3paboTKa IPOEKTOB.

Temut 0oxknaooe

OCHOBHBIE TIOHATHUS TEOPUH OOBIKHOBEHHBIX U HEpEHIINATBHBIX YPAaBHEHHUH.
Ocnosnble THBI O/IY 1-ro nopsiiika U uX peleHue.

OcHoBHble THIIEI O/]Y 2-r0 nopsaka 1 UX pelIeHHe.

Cucremsr O/IY 1-ro nopsiaka.

Pemenne O/1Y B cucreme Maple.

Pemenue O/1Y B cucteme MAXIMA.

Pemenue OJ1Y B cucreme MATLAB.

Pemenue OJ1Y B cucreme Scilab.

N O~ WdPRE

Ilpumepnuiit 6apuanm 3ad0anus:

1. TTocTpoUTh M UCCIIEAOBATh MATEMATHYECKYIO MOJICTh AaBTOKATATUTHICCKON PEaKIIHH.

2. TlocTpouTh M UCCIIEIOBATh MATEMATHIECKYIO MOJIETh (DEPMEHTATUBHOM peaKIny.

3. C moMommpi0 MeToda HMHMTAlMH OTXKHMra B cucreMe Matlab HalTH KHHETHYECKUH
napametp K Mojenu, onuckiBaeMbli qudGepeHIHaIbHBIM YpaBHEHUEM



dX
=—kX,
dt
B35IB B KAUECTBE I[eJIEBOM ()YHKIIMH CYMMY KBaJpaTOB HEBS30K MEXKIAY 3HAYCHUSIMHU TOYHOTO
PCLICHUS U SKCIIEPUMEHTAIIbHBIMU JaHHBIMHU B 3aJaHHBIX TOYKax t1, t2, ... tn.

ﬂ./l}l CAMOCMOAMENBbHOU HOOZOMOBKU K 3AHAMUAM HO 0ucuunﬂuue pexomendyemcn
Ucnoib3oeambs yue6no-mem00uuec1<ue mamepuaiiol:

1. OpiranoB A.B. MaTtemaTuyeckoe MOJEIMPOBAHUE MOJECKYJISIPHO-TEHETUYECKUX CHUCTEM.
MeTtoauueckre ykazaHds JIEKIMOHHBIX M TNPAKTUYECKUX 3aHATUH Al MaructpoB 1 kypca 2
cemectpa HanpasieHus noarotoBku 06.04.01 «buonorusy. [Ipodpuns: bruotexHomorus ¢ ocHOBaMu
HaHOTeXHOJorul (ouHas popma obydenus ). Yinbsaosck: U3a-so Yal'TlV, 2016.

5. IlpumepHble OleHOYHbIe MAaTepHaJbl /AJ8 IPOBeleHUs] TEeKyIero KOHTPOJS
yCIeBaeMOCTH M MPOMEKYTOUYHOM aTTeCTANUHM 00y4YaI0IIMXCS M0 IUCHUIIHHE

Opraﬂmaunﬂ U IIPOBEACHUE aTTECTAIUU CTYACHTA

OI'OC BO opueHTHpOBaHBl MPEUMYIICCTBEHHO HE Ha COOOIIEHHWE MAarucTpaHTam
KOMIUIEKCa TEOPETUYECKUX 3HAHUM, HO Ha BBIPAOOTKY KOMIIETEHIIMH — JWHaMUYeckoro Habopa
3HaHUH, YMEHUH, HABBIKOB U JIMYHOCTHBIX KauecCTB, KOTOpbIE IIO3BOJIAT BBIYCKHUKY CTaTh
KOHKYPEHTOCTIOCOOHBIM Ha PBhIHKE TPYJa U YCIEIIHO NMPOPECCUOHANIBHO PeaTn30BbIBATHCA.

B mpomecce omeHknm HEOOXOAMMO HCIOJNB3YIOTCS Kak TpPaAWIMOHHBIE, TaK |
WHHOBAIIMOHHBIE TUIIBL, BUIBI U (OPMBI KOHTpOIISL. [Ipy 3TOM mocTeneHHo TpaAullMOHHBIE CPECTBA
COBEpUICHCTBYIOTCA B pyclieé KOMIETEHTHOCTHOTO II0AXO0/a, a WHHOBAIIMOHHBIE CpE/ICTBA
aJaTUPOBAHBI JJIsl TOBCEMECTHOTO MPUMEHEHHS B POCCUIICKON BY30BCKOI MPaKTHKE.

Bce xommereHnMu 1o JaHHOW MUCHUIIIMHE (OPMHUPYIOTCS HA HAdadbHOM (TIOPOTOBOM)
YPOBHE.

Lenbr npoBeneHusi arrecTalMu — IPOBEpPKa OCBOCHMSI 00pa30BaTENIbHON MPOrpaMMbI
TUCIUILIMHBI-IPAKTUKyMa yepe3 chopMUpPOBAHHOCTH 00pa30BATENbHBIX PE3yIbTAaTOB.

Tunsl KOHTPOJIS:

Texymasi arrecTanusi TpeACTaBICHA CICAYIOUIUMHU pabOTaMH: YCTHBIMH JOKJIaJaMU,
pedeparaMu, Ipe3eHTALUIMH.

JlocTOMHCTBAa MNPEJIOKEHHONM CHCTEMBl IIPOBEJEHHUS AaTTECTALMU: CUCTEMAaTHYHOCTD,
HEINOCPEJICTBEHHO KOppeNUpyolas ¢ TpeOOBaHWEM MOCTOSHHOTO U HEMPEPHIBHOIO MOHUTOPHHIA
KayecTBa OOYy4YeHMs, a TaKKe BO3MOXKHOCTb OaJlIbHO-PEHTHHIOBOM OIEHKH YCIIEBAEMOCTHU
MarucTpaHTa.

IIpomexyToUYHAsA aTTeCTAlMsA OCYIIECTBIAETCS B KOHLIE CEMECTPA U 3aBEPIIACT U3YUCHHE
JUCIUIUIMHBI, IOMOTaeT OLIEHUTh Oojiee KpYIHbIE COBOKYIMHOCTH 3HAaHUW M yMEHUH,
dbopmHpoBaHUE ONpeaeIeHHBIX TPOPECCUOHATBHBIX KOMIETEHIUH.

OneHOYHBIMU CPEJICTBAMHU TEKYIIETr0 OLEHUBAHUS SBISIIOTCS: YCTHBIE JOKIAAbI, 3alllldTa
pedepara, rpynmnoBble AMCKYCCHM, CTE€HAOBBIE JOKJIaabl M Tpe3eHTauud. KoHTposb ycBOoeHHs
MaTepuaia BeIeTCsl peryJIsipHO B TEUEHUE BCETO CEMECTpa Ha MPaKTUUECKUX 3aHATHUSX.

Ne CPEJACTBA OLIEHUBAHMUSA, OO0pa3oBaresbHbIe
n/n UCIOJIb3YEMBIE I TEKYIIETO OLICHUBAHUS pe3yabTaThl JUCIUTUIMHBI
nokasaressi QOpMUPOBaHUS KOMIETEHIIUN
OueHoYHBIE CpeCTBa IS TEKYIIeH OP-1 BricTpauBaet 3Tans! paboTsl
arrecTanuu HaJ[ POEKTOM
OueHoYHBIE CPeCTBA IS TEKYIIeH OP-2 Omnpenenser npobiemy, Ha
arrecTauuu pelieHre KOTOpOoil HarpaBJieH
OC-1 Tecr IIPOEKT
OC-2 KoHntposbHas pabota OP-3 Tlpoektupyet pemieHue




OuneHoYHbIE cpeICTBA AJ IPOMEKYTOYHOM KOHKPETHBIX 33/1a4 IPOEKTa,

aTTecTAIlNH BBIOMpasi ONTUMATBHBIN CIIOCO0 UX
OC-3 Dk3ameH B popMe YCTHOTO penieHus
cobecenoBaHUs OP- 4 pemraeT KOHKPETHBIE 33]1a4U

(uccrnenoBaHus, MPOEKTA,
JIeATEJIbHOCTH) 3@ YCTaHOBJIEHHOE
BpeMs
OP-5 I1y6nu4aHO mpeacTaBiseT
PE3yJIbTaThl IPOEKTA, BCTYIAET B
00CyXJIeHUE X0Ja U PE3yJIbTaTOB
IPOEKTA.

Omnucanue OLEHOYHBIX CPEACTB M HE00XOAMMOro o0OpymoBaHMS (IEMOHCTPAIIMOHHOTO
MaTepI/IaJIa), a TaKKe IMpoucaAypol MW KpUTCPUMU OLCHHBAHUA HWHIAUKATOPOB JOCTUIKCHUS
KOMITCTEHIIMH Ha Pa3IMYHBIX dTarnax ux (pOpMHUPOBaHUS B IPOLIECCE OCBOCHHUS 00pa30oBaTEIbHON
porpaMMbl IpCACTABJICHBI B CDOHIIG OLCHOYHLIX CPCACTB IJId TCKYWICIO KOHTPOJIA YCIICBACMOCTU
U TPOMEXKYTOYHOH  arrectanMu 1O jauciuiuinHe «MaremaTtudeckoe  MOAEIHPOBaHHE
OMOJOTrUYECKUX ITPOLIECCOBY.

Mamepuanst, ucnonv3yemole 011 meKyuie2o KOHMPOasA yCResaemocmu
odyuarouuxca no oucyuniune

MaTepI/IaJ'IBI 1A OpraHu3aliuu TCKYIJ_[eﬁ aTTCCTAllMU IIPCACTABJICHBI B m.5 IIporpaMmal.

Mamepuanst, ucnonv3yemole 0711 RPOMENHCYMOUYHO20 KOHMPOIA YCReeaeMocmu
odyuarowuxca no oucyuniuHe

OC-3 Dk3ameH B popMe YCTHOTO codeceT0BAHUS
IIpuMepHbIi IepedyeHb BONPOCOB K IK3aMeHy

1. XapaktepucTuka 1 crnocoObl MOAECTUPOBAHUS.
2. DTaribl MOCTPOSHUS MOJICIIH.

3. Cnenuduxa " 0COOEHHOCTH MaTEMaTHYECKOT O MOJIETTUPOBAHUS
MOJIEKYJISIPHOT€HETUYECKUX CUCTEM.

4. Mopenu, onucbiBaeMble JU(GepeHINaTbHBIMI YPaBHEHUSIMU.

5. JInHamHuecKue cBoicTBa OGMONIOTNYECKHUX MPOLIECCOB.

6. J[nHamHueckoe NoBeJeHNE OUOIIOTHYECKUX CUCTEM.
7. 3aKoH JEHCTBYIOIIUX MAacC B XUMUUECKON KHHETHKe. TepMoauHaMU4ecKie KOHCTAaHThI.
8. depmeHTaTHBHAS KMHETHKA. Y paBHeHHe Muxasmca — MeHTeH.

9. Konebanus B pepMEHTATUBHBIX CUCTEMAX.

10. [eHTpasmbHast JOTrMa MOJICKYJISIPHON OHOJIOTHH.

11. JluckpeTHble MOJIENIN Ha OCHOBE OyJIEBBIX (DYHKITHIA.

12. MogenupoBaHHe NPOLECCOB TPAHCKPHUIIMU M TPAHCISALMU C IMOMOIIBIO YpaBHEHHUH
Muxasnuca — MeHTeH n Xuuia.

13. T'enetnueckuii ocumsuiaTop (penpeccuistop) Enosuna — Jlei6nepa.

14. Mopenu NakTO3HOTO OIMEpOHa.

15. MeTo/bI OLIEHKH TTapaMeTPOB MOJICIIH.

16. Metonb! aHaM3a yCTOWYHUBOCTH MOJICITH.

17. TlporpammHOe obecrieueHrne MOJIEKYIIPHO-TEHETUUECKOTO MOJIEINPOBAHHUS.

B KoHI1Ie n3y4eHus AUCUUIUINHBI TOJABOASTCS UTOTH pabOThl MAaruCTPaHTOB Ha JIEKIIMOHHBIX
U TMIPAKTHYECKUX 3aHATHAX IIyTeM CYMMHUPOBAHUS 3apab0TaHHbIX 0aJIOB B TEUEHUE CEMECTpa.



Kpurepun oueHuBaHus 3HAHU 00y4AKOIIUXCH MO JUCHUIJIMHE

Dopmuposanue 6ANTLHO-PEUMUH2080U OYEHKU pabomvl 00yYaAOWUXCcs

ITocemenue| Ilocemenue Pabora Ha DK3aMeH
JIEKIIHUH MPAKTUYECKHUX [MPAKTUICCKUX
3aHATUH 3aHATHIX

o PazbamnoBkamo| 2 x 1=2 8x1=8 226 6amioB 64 6amna
§ BHJIaM paboT 0aJUIOB 0aJUIOB
=
o CyMMapHBbIit 2 Gamna 10 6amnoB 236 6aymoB | 300 GaymoB
¥ Makc. 0ajr max max max max

Kpumepuu oyenusanus pabomwl obyuarowezocs

Bamel (3 3E)

«OTJIIUIHOY Ooiee 271
«XOpOLIO» 211-270
«yJOBIETBOPUTEIILHOY 151-210

«HC YAOBJICTBOPUTCIILHO» 150 1 meHee

6. MeToauyeckue ykazaHus 1Jis1 00y4a0IIUXCSI 10 OCBOEHHIO TN CUMIIJIMHBI

VYcnemHoe u3ydeHue Kypca TpeOyeT OT oOydaroluxcs IOCELIEHMs JIeKIUH, aKTUBHOMN
paboTel Ha 7a0OpATOPHBIX 3aHSATHSX, BBIMOJHEHHUS BCeX YYeOHBIX 3aJaHHMi TPENoJaBaTels,
O3HAKOMJIEHHUSI C OCHOBHOM U JIOTOJIHUTENIHON JIUTEPaTypOH.

3anuce JeKuMM — oxHa W3 (OPM AKTUBHOM CAaMOCTOSATENBHOW paboThl 00ydaromuxcs,
TpeOyrolasi HaBBIKOB U YMEHHsI KpPaTKO, CXEeMaTHYHO, MOCIEI0BATENBHO U JIOTUYHO (PUKCUPOBATh
OCHOBHBIE TOJIOXEHHS, BBIBOJbI, 00001IeHNs, POPMYIHPOBKUA. B KOHIlE JeKIuU MperoaaBareib
octaBiseT Bpems (5 MMHYT) JUIs TOro, 4roObl oOyyaromuecss WMeNId BO3MOXKHOCTb 3a/1aTh
YTOUHSIOLIME BOIPOCHL IO M3y4yaeMOMYy MaTepuainy. M3-3a HEZOCTaTOYHOro KOJIMYECTBA
ayJUTOPHBIX YacOB HEKOTOpble TEMbl HE YAAETCS OCBETUTh B IIOJHOM OOBEME, IO3TOMY
npenojaBareib, 0 CBOEMY YCMOTPEHHIO, HEKOTOPBIE BOIPOCHI BHIHOCUT Ha CaMOCTOSITENbHYIO
paboTy MarucTpaHTOB, PEKOMEHIys Ty WM HHYK JuTepaTypy. Kpome storo, s nyudiiero
OCBOEHHUSI MaTepuajga M CUCTEeMaTHU3allMM 3HaHUM MO JUCHUIUIMHE, HEOO0XOAMMO IOCTOSIHHO
pa3buparb MaTepHasbl JEKIMHA MO0 KOHCIEKTaM U y4eOHbIM mocobusm. B ciaydyae HeoOxoaumoctu
oOpamarbes K NpenojaBaTesto 3a KOHCYIbTallueH.

[TonroToBka k ceMUHapy (MPaKTUUECKOMY 3aHSITHIO).

bonbmias 4vacte ceMUHapcKkuX (MPAaKTUYECKUX) 3aHATUN TNpeaycMaTpUBaeT H3Yy4YEeHUE
Marepuaiga y4eOHOro mocoOHs, XpPEecTOMATHH, JOMOJHUTENLHOW JUTEepaTyphl (B TOM 4YHCIE U
MaTepuaioB NEPUOAMYECKON IMeyaTH), MOATOTOBKY pedepaToB M COOOIIEHUN MO MPesI0KEHHBIM
BOIIpOCaM.

[ToaroroBka K MpakTUUYECKOMY 3aHATHIO, JOKHA OCHOBBIBATHCSI HA M3yYE€HUU MCTOYHHUKOB
¥ HOBEHIIMX MCCIIEJOBAHUN OTEUECTBEHHBIX M 3apyOexHbIX. KpoMe Toro, nmpakTHueckoe 3aHATHE
MOJKET BKJIIOYaTh U MEPOIIPUATHS 10 KOHTPOJIIO 3HAHUM 10 TUCLUIUIMHE B LIEJIOM.

[Ipu moaroToBKe K MPaKTUYECKOMY 3aHATHIO 00YYAIOMIMICS TOJIKEH U3YUUTh BCE BOIIPOCHI,
npeiaraéMple MO JaHHOM TeME, HO OTBETHTHh DPA3BEPHYTO MOXKET IO OAHOMY M3 BOIPOCOB,
Haubosee MHTEPECHOMY Ha ero B3rjsia. [Ipu aToM oOydaromuiics 10JKEH UMETh KOHCIEKT JIEKIUi
U C/IeJIaHHBIE KOHCIIEKTHI BOIIPOCOB, PEKOMEHI0BaHHBIE JJIs1 IPAKTUUECKOI O 3aHATHUS.

[ToaroroBka K yCTHOMY AOKJIAAy.

Jlokyangsl AenaroTcs MO KaXJAOM TEME C LEIbl0 IPOBEPKHM TEOPETUYECKUX 3HAHUUI
oOyuJarolerocsi, €ero CrnocoOHOCTH CaMOCTOSITENbHO MPHOOpeTaTh HOBBIE 3HAHUS, paboTaTh C
UH(POPMALIMOHHBIMU PECYpCaMU U M3BJIEKATh HYKHYIO HH(pOpMAIHIO.



Jloknaznel 3aciaylIMBAalOTCA B Hadale Ja0OpaTOpPHOTO 3aHATHUA IOCHE  U3Y4EHUs
COOTBETCTBYIOLICH TeMbI. [IpOAOIKUTENBHOCT JOKIANA HE JOJDKHA IPEBBIATH 5 MUHYT. Temy
JIOKJIa/1a CTY/IEHT BBIOMPAET O KEJaHUIO U3 MIPEUI0KEHHOIO CIUCKA.

[Ipy noxaroroBke MAOKIana MaruCTpaHT JOJDKEH HM3YyYUTh TEOPETHYECKUH MaTepuall,
UCIMOJIb3Yysl OCHOBHYIO U JIOTIOJIHUTENIBHYIO JINTEPaTypy, 00s3aT€IbHO COCTABUThH IJIaH JOKJaza
(mepedyeHb paccMaTpUBAEMbIX MM BOIPOCOB, OTPAKAIOLIUX CTPYKTYpY U IIOCIENI0BATEIBbHOCTh
MarepHaia), oAroTOBUTh pa3fAaTOUHbI MaTepuall UM npe3eHTauuto. [Inan nokiaga HeoOX0qUMO
IIPEIBAPUTEIIBLHO COITIACOBATh C IIPEIOAABATEIICM.

BeicTymiieHre  0JDKHO  CTPOUTBbCS CBOOOJHO, YOEAMTENbHO U apryMEHTHPOBAHO.
[TpenonaBatens ciaeanuT, 4TOOBI BBICTYIJIEHHME HE CBOJWIOCH K IPOCTOMY BOCHPOM3BEICHHUIO
TEKCTa, HE JOIIyCKAeTCs IPOCTOE YTCHHME COCTABJICHHOIO KOHCIEKTa AOKIana. BeicTynarommi
TaKXe JJOJDKEH ObITh TOTOBBIM K BOIIPOCAM ayAUTOPUU U JUCKYCCHH.

OcHoBHas1 JiuTEepaTypa

1. Jdpsxonos, B. II. MATLAB 6.5 SP1/7/7 SP1/7 SP2 + Simulink 5/6. MHcTpyMeHTHI
HCKYCCTBEHHOTO HHTEIUIEKTa W OmoMH(pOpMATHKH : TpakTHueckoe mnocodume : [16+] / B. I
Hesikono, B. B. KpyrmoB. — MockBa : COJIOH-TIPECC, 2009. — 454 c. — (bubnmnoreka
npodeccuoHaa). — Pexum JOCTyma: o MO/IMHCKE. — URL:
https://biblioclub.ru/index.php?page=book&id=117721

2. I'ames, C. H. MaTemaTuueckue MeTOAbI B OMOJIOTHH: aHaIN3 OMOJIOTMYECKUX HAHHBLIX B
cucteme STATISTICA : yuebnoe nocobue / C. H. I'ames, ®@. X. bernsgera, M. 0. Jlynunoc ;
TIOMEHCKHNH TOCYIapCTBEHHBIM YHUBEpPCUTET. — TrOMeHb : TIOMEHCKMI TIOCyaapCTBEHHBIN

yuuBepcuter, 2014. — 208 c¢. : wun. — Pexum pocryma: mno mnoxamucke. — URL:
https://biblioclub.ru/index.php?page=book&id=572313

JlonoTHUTEIbHASI JIUTEPATypa

1. Mangens, b. P. OcHOBBI COBpeMEHHOU T'€HETHKH : yuyeOHOoe mocolue Uisl ydaluxcs
BBICHIMX YueOHbIX 3aBelneHMi (OakanaBpuatr) / b. P. Mannens. — Mocksa ; bepaun : Jlupext-
Memua, 2016. — 334 c¢. : wun. — Pexum gocryma: mo mnommucke. — URL:
https://biblioclub.ru/index.php?page=book&id=440752

2. Tlak, 1. B. Benenune B 6uorexHosoruio : yuedbnoe nocodue : [16+] / U. B. Ilak, O. B.
Tpodpumos, O. A. Benuuko ; TIOMEHCKHI TOCYAapCTBEHHBIH YHUBEPCUTET. — 3-€ U31., Iepepad. u
nomn. — TiomeHnb : TroMeHckuil rocymapcTBeHHbI yHuBepcureT, 2018. — 160 c. : w1 — Pexum
nocryna: o nmoanucke. — URL: https://biblioclub.ru/index.php?page=book&id=567615

HNHTEpHET-HCTOYHUKH

1. Marepuaisl cBoOOIHOM SHIMKIONe MK «Bukunenuay. URL: http://ru.wikipedia.org/wiki

2. Aporma B. B., ®enocun C. A. MogenmupoBaHue cHCTeM [DJISKTPOHHBIA pecypce]:
yuebnbiii kypc / HOUY AIIO "MHTYUT". DnekrponHslii yueOHblid kypc. Mocka: UHTYUT,
2010-. http://www.intuit.ru/department/algorithms/modelsys/

3. Marepuanbl cBoOOaHOI sHIMKIONenuu «Bukuneaua». URL: http://ru.wikipedia.org/wiki

4. O6pa3oBaTebHbIN MaTeMaTHUECKUi caiT. http://www.exponenta.ru

5. VYuebHble MaTepuaibl pa3paboTynka AnyLogic. [Kauru] URL:
https://www.anylogic.ru/resources/books/
6. VYuebHble MaTepUabl pa3paboTunka AnyLogic. [Buneo] URL:

https://www.anylogic.ru/resources/educational-videos/ 6. Jlokymentanus mo AnyLogic. [TekcT]
URL.: https://help.anylogic.ru/index.jsp
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