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MecTo IMCHUIUIMHBI B CTPYKTYpPe 00pa3oBaTe/ibHOM MPOrpaMMbl

Jucuunnuna «MareMaTuyeckoe MOJeIMpPOBaHNe OMOIOTMUECKUX MPOIIECCOBY OTHOCUTCS K
JUCLHUIUIMHAM 4acTH, (OPMHUPYEMOH ydacTHHKaMu oOpa3oBaTeNbHBIX OTHOIIeHuH brnoka 1.
Hucturmuael  (Monynu) monyns «MubopmaTuka B OWONOrMM» ydeOHOro TIUIAaHA OCHOBHOM
npodecCHOHaTbHONM 00pa30BaTeNbHON MPOrpaMMbl  BBICIIETO OOpa3oOBaHUS — IMPOTPAMMBI
MarucTparypsl 1o HampasjieHuto moarotoBku 06.04.01 buomorusi, HampaBiieHHOCTh (TIPOQUIIb)
o0Opa3oBareybHON MporpaMMbl «BHOTEXHOJIOTHUSI C OCHOBAaMH HAHOTEXHOJOTHI», OYHO-3a0YHOU
dbopmbl 00yUICHUSI.

JlucuMiinHa onvpaeTcs Ha pe3ysibTaThl 00ydeHus, copMUpPOBaHHBIE B paMKax H3Y4YEHUS
JUCHMIUIMH ~TEIarorMyeckoro IUKiIa Mpu oOydeHHHM Ha mporpaMMax OakaigaBpuara u
crenuanuTeTa.

Pe3ynbrarel OCBOCHHMS JUCHUILUIMHBI SBJISIOTCS OCHOBOM HW3Y4YEHHUS JIUCHMIUIAH IS
npodecCHOHANBHOM NeSTEIbHOCTH U MIPOXO0XKACHHS FOCYIapCTBEHHOW HTOTOBOM aTTECTALIUU.

1. [lepeyeHb MIAHUPYEMBIX Pe3yJbTATOB 00yueHUs1 (00pa30BaTeJbHBIX Pe3yJbTATOB)
1o JUCHUIIHHE

Henp u3yueHus IUCHUILUIMHBL: (QOpMHUpOBaHME Yy O0OydYarolIMXCS 3HAHUW, yYMEHUH U
HABBIKOB B 00JaCTU HCCIENOBAaHUS MOJEKYISIPHO-TEHETHUECKUX CHCTEM Ha OCHOBE METOJIOB
MaTEeMaTHUYECKOI0 MOJIETUPOBAHUSI.

3aga4u QUCLMILIMHBL

O packpblTh coaepkaHue Oa30BbIX TMOHSATHI, MpeAMeTa, METOJOB M IMPUHIUIIOB
MOJIETTUPOBAHUS;

0 narb mpeacTaBi€HHE O BHJIAX MOJEIMPOBAHUS M OCHOBHBIX MOJIXOJaX K MOCTPOECHHUIO
MaTeMaTHUYECKUX MOJIENIeH MOJIEKYIISIPHO-TEHETUYECKUX CUCTEM;

O o0Oy4uTh BIAJEHUIO COBPEMEHHBIMM METOJaMU MAaTEMAaTUYECKOTO MOJEIINPOBAHUS
MOJICKYJISIPHO-TEHETUUECKHUX CHCTEM.

B pesynbrare OCBOEHHS MNporpamMMbl MarucTpaTypbl OOydaroIIMHCS JOJKEH OBJAJETh
CIIEAYIOUIMMHU pe3yiabTaTaMud OOyueHHs MO JuCHMIUIMHE «MareMaTHuecKkoe MOAeTUpOoBaHHe
OMOJIOTMYECKUX TMPOIECCOB» (B TaONMUIlE TPEACTABICHO COOTHECEHHE O00pa30BaTeIbHBIX
pe3yabTaTOB 0OYUEHUS 10 AUCLUIUIMHE ¢ MHIUKATOPaMU JOCTHXKEHHSI KOMIIETEHIUH ):

Komnerennus u OO6pa3zoBarenbHble pe3yabTaThl JUCIUILIMHEI

WHJUKATOPBI € (3Tansl GopMUPOBAHUS AUCHUTIINHBI)

JOCTUKECHMSI B 3HaeT yMeeT BJIa/IEET

JUCIUIINHE

IIK 4 TIlouck u
pa3paboTka HOBBIX
3pPEKTUBHBIX  IMyTei
MOJTyYEHUs
OMOTEXHOJOTMYECKUX,
MOJIEKYJISIPHO-
TE€HETUUYECKHUX,
KJIETOYHBIX TPOAYKTOB
¢ ucnomnb3zoBanuem IT-

TEXHOJIOTHII.

UIIK 4.1. Ilpumenser OP-1 [Ipumenser
3HAaHUS CTaHJAPTHBIX U 3HAHUS CTaHAAPTHBIX U
UHBIX METOJMK 0TOOpa, UHBIX METOJUK O0TOOpa
TPaHCIIOPTUPOBKA u MaTtepuaina

poOONOAroTOBKY pod
COTJIACHO PYKOBOJSIIEH




JIOKYMEHTAITUH.

UIIK 4.2. Bmageer
0a30BBIMU n
CHeIUAIN3UPOBAHHBIMU
METOJIaMH, B
3aBHCUMOCTH OT THIIA
Ouomarepuasa u
IIOCTaBJICHHBIX 3aJ1a4, B
00J1aCTH T€HETUYECKOTO
KOHCTPYHPOBAHUS,
MOJICKYJISIPHO-
FeHETHYECKUMU
METOJIaMH, METOJAMH B
obnactu KJIE€TOYHBIX
TEXHOJIOTHH, COIIACHO
PYKOBOISILIEH
JIOKYMCHTAITUH.

OP-2 Brnaneer
0a30BBEIMU u
CHeIHATN3UPOBAHHBIMU
METOJaMH B 00JacTH
OHOJIOrHH,

UIIK 4.3. IIpoBoaur
aHAJIU3  COBPEMEHHOMU
JTUTEPATYPHI,
MOCTIEAHUX
JOCTH)KEHUM C  LEJbIO
pa3paboTKu
CaMOCTOSITEIIbHBIX
MIPOTOKOJIOB o
CO3aHHIO
OMOTEXHOJIOTHUYECKHUX
MIPOYKTOB.

OP-3 IlpoBoauT aHamm3
COBPEMEHHOM
JUTEpaTypsl B 00IacTH
CTaTHUCTUYECKOTO
aHayin3a B OMoJIOTun

HIIK 4.4, YmMmeer
NPUMCHSTh 3HAHHUS B
obactu IT-
TEXHOJIOTUH s
pelieHus 3a1a4
aHau3a,
MIPOTHO3HPOBAHUS,
ONTUMH3ALINU
1a00paTOPHBIX
MIPOTOKOJIOB U METOJIOB
HCCIICIOBAHUS.

OP-4 Ymeer
MPUMEHATh 3HAHUS B
obnactu IT-
TEXHOJIOTUHU st
peuieHus 3asaq

aHaynM3a nHopmanuu

UIIK 4.5. Bmuageer
HaBbIKaMHU pa3paboTKu
110, aHammza
MOJTyYCHHBIX  JTaHHBIX,
CTaTUCTHYECKOM
00paboTKH, XpaHEHHUS U
JIOKYMEHTaIluu
pE3yJIbTaTOB.

OP-5 Brnaneer
HaBBIKAMHM, aHaAJIN3a
MOJTYYCHHBIX
JIAaHHBIX,
CTAaTHCTUYCCKOU
00paboTku,
XpaHCHHS u
JIOKYMEHTAIIUU
pe3yJIbTaTOB




2. O0beM MCHUIUIMHBI B 32a4YeTHBIX €IMHUIAX ¢ YKa3aHMeM KOJHYeCcTBa
aKaJeMH4YeCKHMX YacOB, BBIIEJEHHbBIX HAa KOHTAKTHYKW PpadoTry o0y4yawiuuxcsi ¢
npenogasarejieM (1o BHIaAM Y4YeOHBIX 3aHATHH) MW HAa CAMOCTOATEJbHYI padoTy
00yYarIIMuXCs
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3. Coaep:xaHue TMCUMILIMHBI, CTPYKTYPHPOBAaHHOE 110 TeMaM (pa3jiesiaM) ¢ yKa3aHueM
OTBEJEHHOI0 HA HUX KOJMYEeCTBA aKaJeMUYeCKUX YaCOB U BHI0B YUeOHBIX 3aHATHI

3.1. Ykazanue mem (pazoenos) u OmeeOeHHO20 HA HUX KOAUUECHEA AKAOEMUYUECKUX
4acoe u 6U008 YUeOHbIX 3AHAMUIL

KomnnyectBo yacoB o ¢popmam
OpraHu3anuy 00y4eHuUs

HaumenoBanue pasnena u tem

Jlekumonnsie
3aHATHS
[IpakTnueckue
3aHATUS
JlaboparopHbie
3aHATHS
CamocrosiTensH
ast pabora

Tema 1. Brenenne. JlnHaMuKa OMOTOTHUECKUX 2 2 16
CHCTEM
Tema 2. Kunetrika OMOXUMHUYECKUX TPOIIECCOB 2 15
Tema 3. MaremaTnueckie MOAEIU PEryIssuu 4 10
HKCIPECCHU T'eHa
Tema 4. AHanu3 Moziesell U OLICHKa apaMEeTPOB 4 10
Tema 5. IIporpammHoe obecrieueHue 5 4 10
MOJIEKYJISIPHOTEHETUIECKOTO MOJICITUPOBAHHS

Hroro: 4 16 61

3.2. Kpamkoe onucanue cooepicanun mem (pazoenos) OUCUUnIuHbl
Kparkoe cogep:kanue kypca

Tema 1. BBenenue. [luHaMmuka 6M0J10rH4eCKUX CHCTEM

OcHOBHBIE TIOHSTHSI ¥ TEPMHUHBI, 0030p COBPEMEHHBIX TMOAXOJOB U METOJIOB
MOJIETTUPOBAHUS MOJIEKYJISIPHO-TEHETUYECKUX CHUCTEM. J[MHAMHUYECKHWE CHUCTEMBI, OINHUCHIBAEMBIE
OOBIKHOBEHHBIMU U (PepeHIINaNbHBIMI  YPaBHEHUSMU TIEpBOTO  mopsiaka. J(MHaMuyeckue
CBOIcTBa OHOJOTMYECKUX IMpoueccoB. JlMHaMHUYecKOoe TMOBEACHHE OHOJOTMYECKHX CHCTEM.
HNuTepakTuBHafA popMa: rpynmnoBas JUCKyCCUs.



Tema 2. KuneTruka 0MOXMMHUYECKMX MPOLIECCOB

3aKOH JEUCTBYIOIIMX MAacC B XMMHUYECKOW KHHETHUKE. TepMOAMHAMUYECKHE KOHCTAHTBHI.
depMeHTaTHBHAsE KWHETHKA. YpaBHeHHe Muxasnmuca — Menren. Konebanus B pepMeHTaTHBHBIX
cucremax. UHTepakTuBHas popMa: paboTa B MUKPOTPYIITIaX.

Tema 3. MaremaTn4yeckne MOJeJIM PeryJsiliiu 3KCIPECCUM reHa

[lenTpanpHas qorMa MOJICKYJISIpHON Ouoyoruu. J[MCKpeTHbIE MOJENH Ha OCHOBE OYyJEBBIX
dbyHkuii. MozgenupoBaHue MPOLECCOB TPAHCKPUIILMU W TPAHCISIUU C MOMOIIbIO ypaBHEHUN
Muxasmca — Menten u Xwwia. ['enermyeckmii ocumuisitop (pemnpeccunsitop) Emosuma —
Jleitbnepa. Mojaenu ¢ HECKOJbKMMHU TPAHCKPHUIIIMOHHBIMU (akTopamMu. Mojenu JIaKTO3HOTO
onepoHa. bonbIre MOJIEKyYISIpHbIE CETH.

HNurepakTuBHas opma: paboTta B MUKpOTpymmnax.

Tema 4. AHaau3 Mojiesieli U OLlEHKA MapaMeTPOB

DKCIepUMEHTAIbHOE TIONMYYCHUE 3HAYCHWH MmapaMeTpoB Mmozenu. [logbop mapamerpoB
MOJICTT C TOMOIIBI0 MHUHUMH3AIUU IEJeBOW (DYHKIHUUA. AJTOPUTMBI MUHUMHU3AIUU: METO]]
HAMMEHBIIIMX KBaJpaTOB, JIMHEHHOE MPOTPAMMHUPOBAHUE, METadBPUCTUKUA (JIOKAIBHBIA IOUCK,
UMUTAIMS OT)KHUTa, TEHETUYCCKHA anropuT™M). AHAIM3 POOACTHOCTH (YCTOHYHMBOCTH) MOJICIIH.
HNuTepakTuBHast popma: paboTa B MEKPOTPYIIIIax.

Tema S. IIporpammHoe o0ecnieyeHHe MOJIEKYJISAPHO-TEHETHYECKOr0 MO1eJIUPOBAHNS

CucreMbl KOMITBIOTEpHOM MaTeMaTHKH oOmmiero HasHadeHus: Maple, Matlab, Maxima,
Scilab. FermentVelocity — mnporpamma reHepanmMy CTallMOHAPHBIX CKOPOCTEH HM3MEHEHHS
KOHIEHTPAallUd KOMIIOHEHTOB CHCTEMbl MOHOMOJIEKYJISIPHBIX ~ ()EPMEHTAaTUBHBIX pEaKLUM.
GeneNetStudio — mporpaMMHBIi TaKeT, MpeAHAa3HAYCHHBIH /ISl BU3YalbHOW PEKOHCTPYKIUH H
aHaJM3a CETEBBIX MOJIENICH MOJIEKYIISIPHO-TEHETHUECKUX cucTeM (TeHHble cetH). MGSmodeller —
KOMIIBIOTEpPHAsl ~ CUCTEMa, IMpelHa3HaueHHas Ui CO3[aHUs, BBIYHCICHUS M  aHalu3a
MaTeMaTUYeCKNX MOJele MoJeKkyasipHo-reHeTndeckux cucreM. MGSmodelsDB — unTepHeT-
nocTymHasi 0a3a MaTeMaTHYecKUX MOJeNed AJIeMEHTapHbBIX mojacucTteM kieTku. Pajek Writer —
porpaMma Jijisi TeHepaluy CTPYKTYpPHOTO MpeACTaBIeHUs] OMOXUMUYECKUX IPOLECCOB B hopMare
Pajek mo Habopy NpoTEKaloIMX peakiHid, MpeICTaBICHHBIX B BHJE CIHCKA OMOXMMHUYECKUX
peakuuii. KiNET — 6a3a KMHETHYECKMX JAHHBIX U MapaMeTpoB OMOXMMHUYECKUX IPOILIECCOB Y
E.coli. SBGN2Math — TIporpamma i aBTOMAaTHYECKOW T'€HEpAIlMM MaTeMaTHYeCKUX MOJeleit
MoJieKynsipHo-reHeTuueckux cucreM (MI'C), npencTaBieHHBIX CTPYKTYPHO-(QYHKIIMOHAIbHOU
opranu3zanueii B popmare SBGN-PD.

HNuTtepakTuBHas gopma: pabota B MUKpOTrpyHmax.

4, Hepeqeﬂb y‘leﬁHO-MeTOIII/I‘IeCKOFO o0ecrneyeHUus AJIs CAMOCTOSATEJIbHOM paﬁoTLI
oﬁyqamu{nxcﬂ Mo JMCHMIIJINHE

OOmuit 00beM CaMOCTOATEIbHOW pabOThl MAruCTPAaHTOB MO JUCIUILUIMHE BKJIIOYAET
ayJTMTOPHYIO W BHEAYIUTOPHYIO CaMOCTOSTEIBHYIO pa0OTy MaruCTpaHTOB B TEYCHHE CEMECTpa.
CamocTosTenpHas padoTa OCymECTBIsIeTcs B (hOpMe BBITIOIHEHHUSI CAMOCTOSTEIbHBIX 3aJaHHM 110
JTUCIUTIIIMHE U o0OecrieueHa 06a30i 3aaHuil JJIsi CAaMOCTOSITETFHON paboTHI.

CamocrosTenbHast paboTa ocyiiecTBiseTcs B popmax:

MOJTrOTOBKA K YCTHBIM JIOKJa/1aM (MUHH-BBICTYIICHUSIM);
MOJrOTOBKA K 3aluTe pedepara;

MOJIFOTOBKA K IPYMIIOBOMY OOCYK/IEHHUIO [0 TEMaM;
MOJIFOTOBKA CTEH/IOBBIX JOKJIAJ0B U IOCTEPOB;
pa3paboTKa MPOEKTOB.

OOooOooo

Temut 0oknaooe



OcHOBHbIE IOHATHS TEOPUU OOBIKHOBEHHBIX JU(GepeHIINaTbHBIX YPAaBHEHHIA.
Ocnosnble THBI O/Y 1-ro nopsiika ¥ UX pelieHue.

OcnoBuble Tunbl O/[Y 2-To nopsijika U uX pelieHue.

Cucrembr OJY 1-ro nopsiaka.

Pemenue OJ1Y B cucteme Maple.

Pemenune OJ1Y B cucreme MAXIMA.

Pemenne OJ1Y B cucteme MATLAB.

Pemenue OJ1Y B cucreme Scilab.

NGO~ wWNE

Ilpumepnutit 6apuanm 3ad0anus:

1. ITocTpouTh U UcCAEAOBATh MATEMATHYCCKYIO MOJICIIb aBTOKATATMTHYECKON PEaKIIIH.

2. TlocTpouTh 1 UCCIIEIOBATh MATEMATHIECKYIO MOJIETh (DEPMEHTATUBHOM peaKkiny.

3. C moMowmp MeToaa HMMUTALMM OTXWra B cucremMe Matlab HalTh KUHETHYECKU
napameTp k Mojenu, onrucbiBaeMoi audpepeHnaTbHBIM ypaBHEHHEM

ax

—=—kX,

dt

B35IB B KaUECTBE I11eJIeBOI (DYHKIIMN CYMMY KBaJpaToOB HEBS30K MEXKAY 3HAYCHUSIMH TOYHOTO
PEIICHUS U YKCIIEPUMEHTAIbHBIMH JJAaHHBIMU B 33/IaHHBIX TOUYKaX t1, t2, ... tn.

,Zlfl}l CamMoCcmoamenbHoll NO020MOBKU K 3aHAMUAM RO 0ucuunﬂuue pexomendyemc;t
ucnojib3zoeamo ytte6u0-mem00ultec1<ue mamepuaiibl:

1. lpranoB A.B. MaremaTtnueckoe MOACIUPOBAHUE MOJICKYJISIPHO-TEHETUUECKUX CHUCTEM.
MeTtoauueckue ykKazaHUs JIEKIMOHHBIX U TMPAKTUYECKUX 3aHATUNA Al MaructpoB 1 kypca 2
cemectpa HanpasieHus moarotoBku 06.04.01 «buonorusy. [Ipoduns: Bruorexnomorus ¢ ocHoBaMu
HaHOTexHoJorui (ounas popma odbyuenus). YnesaHosck: U3a-so Yul'TIV, 2016.

S. IlpumepHble OLCHOYHbIC MATEPHAJBI A8 IPOBEIACHHS TEKyWero KOHTPOJS
yCIeBaeMOCTH M IIPOMEKYTOYHOM aTTecTaly 00y4aommXxcs 1o AUCUUILINHE

Opraﬂmaunﬂ H MPOBEACHUEC aTTECTAlUN MarucTpanra

®I'OC BO opueHTHpPOBaHBl NPEUMYIIECTBEHHO HE Ha COOOIIEHHE MarucTpaHTaMm
KOMIUIEKCAa TEOPETUYECKUX 3HAHUI, HO Ha BBIPAOOTKY y MAarucTpaHTOB KOMIIETEHIMH —
JMHAMUYECKOro Habopa 3HaHWM, YMEHHUH, HABBIKOB M JIMUHOCTHBIX KadyeCTB, KOTOPbIE MO3BOJIST
BBIIIYCKHUKY CTaTh KOHKYPEHTOCIIOCOOHBIM Ha pBIHKE TpyJda U YCHEHIHO NpO(pecCHOHAIbHO
pean30BbIBaTHCS.

B mporecce olieHKM MaructpaHTa HEOOXOAMMO HCIIOJIB3YIOTCSA KaK TPaAUIMOHHBIE, TaK U
MHHOBAIIMOHHBIE TUIIbI, BUABI U (hOpMBI KOHTPOJIS. [IpH 3TOM MOCTENEHHO TpaIUIMOHHBIE CPE/ICTBA
COBEpUICHCTBYIOTCA B pyciie KOMIETEHTHOCTHOIO II0AX0/a, a WHHOBALIMOHHBIE CpPEJCTBA
aJalTHPOBAHbI JJI IOBCEMECTHOTO MPUMEHEHUS B POCCUMCKON BY30BCKOM MPAKTHKE.

Bce koMmmereHIMM Mo JaHHOM IucuuIuiiHe (OPMHUPYIOTCS Ha HadajabHOM (IIOPOTOBOM)
YPOBHE.

Ienr mnpoBeneHusi arrecTaluM — TPOBEpPKa OCBOCHHS 00pa3oBaTeIbHOW MPOrpaMMbI
JUCLUTUTMHBI-IPAKTUKYMa Yepe3 CPOPMHUPOBAHHOCTh 00pa30BaTEIbHBIX PE3YIbTATOB.

Tunbl KOHTPOJIS:

Texkymasi arrecranmsi TpEACTaBICHA CIEAYIOUIMMHU paboTaMu: YCTHBIMH JOKJaJaMH,
pedeparamu, Mpe3eHTaALUIMU.

JlocTOMHCTBa MNPEJIOKEHHON CHUCTEMBl IIPOBEJAEHUS AaTTECTALlUU: CHUCTEMATHUYHOCTD,
HENOCPEJICTBEHHO KOppeNHpyolas ¢ TpeOOBaHWEM MOCTOSHHOTO U HEMPEPHIBHOIO MOHUTOPHUHTA
KagecTBa OOYy4YeHMs, a TaKKe BO3MOXKHOCTh OaJIbHO-PEHTHHIOBOM OIEHKH YCIIEBAEMOCTHU
MarucTpaHTa.



IIpomexyTouHas aTTecTALMA OCYIIECTBIIIETCS B KOHLIE CEMECTPA U 3aBeplIaeT U3y4yeHue
JTUCIUIIMHBI, TIOMOTAeT OICHUTh Oojiee KPYIHBIE COBOKYIMHOCTH 3HAHUW ©  yMEHUH,
dbopMupoBaHue onpeaeeHHbIX TPohecCHOHATbHBIX KOMIIETEHIIUH.

OneHOYHBIMU CPEICTBAMHU TEKYIIETO OLEHUBAHUS SIBISIOTCS: YCTHBIE JOKJIAJAbI, 3alllUTa
pedepara, rpynnoBble AUCKYCCHUHU, CTEHIOBBIC NOKIAAbl M Mpe3eHTaluu. KoHTponb ycBoeHHS
MaTepuaia BeIeTCsl peryJIipHO B TEUEHUE BCETO CEMECTPA HA MIPAKTUYECKUX 3aHATHUSX.

Ne CPEJACTBA OIEHUBAHMWSI, OO0pazoBaTenbHbIE
n/m UCIOJIb3YEMbI€ I TEKYIIETO OI[CHUBAHUS Pe3yNIbTaThl TUCIUTLINHBI
nokasaressi QOpMUPOBAHUST KOMIIETCHIIUN
OueHo4YHbIE CpeCcTBA IJIA TeKyei OP-1 Ilpumensier 3HaHuA
aTrecTanuu CTaHJAPTHBIX M UHBIX METOUK
OC-1 CamocrosTenpHas paboTa otOopa marepuaia
OC-2 KontponpHas paborta OP-2 Bnaneet 0a30BbIMU U
OneHoYHbBIE CPEICTBA IJIsl MPOMEKYTOUYHOM | CIEIUAIU3UPOBAHHBIMA METOJaMU
aTTecTaluu B 00JIaCTH OHOJIOTUH,
OC-3 Dk3amen OP-3 [IpoBoauT ananus

COBPEMEHHOM JINTEpATyphl B
00JacT CTaTUCTUUYECKOTO aHaln3a
B OMoJIOTHH
OP-4 YmeeT npuMeHATh 3HaHUS B
obnactu IT-rexHonoruit as
pelleHus 3a1a4 aHaIn3a
UHPOpMALIUU
OP-5 Biazneer HaBbIKaMu, aHaJIM3a
MOJTyYEHHBIX JTAHHBIX,
CTATUCTUYECKON 00paboOTKH,
XpaHEeHHS U JTOKYMEHTAlUU
pE3yNbTaTOB

Onucanue OLCHOYHLIX CPEACTB H HCO6XOI[I/IMOFO O60py,ZLOBaHI/I}I (,Z[eMOHCTpaI_II/IOHHOFO
MaTepHana), a TaKKe TMpoucaAypel H KpUTCPUHW OLCHHUBAHUA HWHIAUKATOPOB JOCTHUIKCHUSA
KOMIIETEHIIUM Ha PAa3JIMYHBIX 3Tallax UX q)OpMI/IpOBaHI/I}I B IIpoHecCce OCBOCHUA 06pa3OBaTeJIBHOI>‘I
mporpamMMbl IpEACTABJICHBI B doHIE OIECHOYHBIX CpCACTB IJIA TEKYIICTO KOHTPOJIA YCIICBACMOCTHU
u HpOMe)I(YTO‘IHOﬁ aTTeCTallnun Io JUCITUITIIINHC «MaTremaTtuueckoe MOACIINPOBAHUC
OMOJIOrTYECKHX mpoucCCoB».

Mamepuanui, ucnonvzyemovie 0N meKyue2o KOHMPOJiA yCneeaemocmu
o0yuarwuxcsa no OUCYUnIuHe

MaTepI/IaJ'IBI AJId OpraHu3anuun TCKYIJ_[eﬁ aTTeCTalluu MpeACTABJICHLI B m5 porpamMmal.

Mamepuanst, ucnop3yemoie 011 RPOMEHCYMOYHO20 KOHMPOJIA YCNeeaemMocmu
o0yuarwuxca no OucCyuUnIuUHne

OC-3 Dk3ameHn
IIpuMepHBbIii NepedYeHb BONPOCOB K IK3aMeHY

1. XapakTepucTka u crmocoObl MOJAECTUPOBAHUSI.

2. DTaIibl MOCTPOSHUS MOJICIIH.

3. Cneuuduxka u 0COOCHHOCTH MaTeMaTUYECKOro MOJEIUPOBAHHUSL
MOJICKYJIAPHOTCHCTUYCCKUX CUCTEM.

4. Mopenu, onuckiBaeMble TuddepeHnanIbHBIMI YPAaBHECHUSIMH.

5. JIlnHamuueckue CBOMCTBA OMOIOTUYECKHUX MPOIIECCOB.



6. JlmHaMHIecKOe MOBEICHHE OMOIOTHYCCKUX CHCTEM.

7. 3aKoH JEHCTBYIOIMX MAcC B XUMUUECKON KHHETHKe. TepMoInHaMu4ecKie KOHCTAHTHI.

8. depMeHTaTHBHAS KUHETHUKA. Y paBHEHHE Muxasnuca — MeHTeH.
9. Konebanus B pepMEHTaTUBHBIX CUCTEMAX.

10. IlenTpasbHas 1orMa MOJEKYISIPHOU OMOJIOTHH.
11. uckpeTHble MOJENN HA OCHOBE OyIIeBbIX (DYHKIIUH.

12. MopenupoBaHue HPOIECCOB TPAHCKPUIILIMKA W TPAHCISIUU C MOMOIIBIO ypaBHEHUN

Muxasnuca — MeHTeH n Xuiua.
13. T'enernueckwuii ocumusTop (penpeccunstop) Enosuia — Jleiionepa.
14. Mopenu JIaKTO3HOTO OTEpOHa.
15. MeTo/1bl OLIEHKH TapaMeTPOB MOJCIIHU.
16. Mertobl aHaIM3a yCTOMUYUBOCTH MOJEIIH.
17. TlporpammHOe obecrieueHne MOJIEKYJIIPHO-TEHETUUECKOTO MOJIEIINPOBAHHUSL.

B KoHI1e M3y4eHus JUCUUIUIMHBI TOJBOAATCS UTOTU pabOThl MaruCTPAaHTOB Ha JIEKLIMOHHBIX
U TIPAKTHYECKUX 3aHATHAX IIyTeM CYMMHUPOBAHUS 3apaO0TaHHBIX 0aJIOB B TEUEHUE CEMECTpA.

KpI/ITepI/IH OlleHMBAHUSA 3HAHUI oﬁyqamumxcﬂ mo JTMCHUIIJINHE

Dopmuposarue OANTbHO-PEUMUH2080U OYEHKU pabombl 00)Y4aArOUUXCS

Ilocemenue| Ilocemenue Pabora Ha DK3aMeH
JIEKI[AH MIPAKTUIECKHUX [PAKTUICCKUX
3aHATUH 3aHATHIX
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Kpumepuu oyenusanus pabomuol 0byuaiouezocs

Baxasl (3 3E)
COTJIIMYHOY 6onee 271
«XOPOIIO» 211-270
«YJOBJIETBOPUTEIILHO» 151-210
«HE YIOBIIETBOPUTEIBHO) 150 u menee

6. MeToauyeckne yKazanus 1 00y4AHOIIUXCS 10 OCBOCHHIO JUCIUIIJIMHBI

VYcenenHoe u3ydeHHe Kypca TpeOyeT OT oOydaroIiuxcs IMOCELICHMs JIeKIUH, aKTHBHOM
paboTel Ha JA0OPATOPHBIX 3aHATHUSIX, BBIOJHEHUS BCEX Y4YEOHBIX 3aJlaHUM IpernojiaBaTels,
03HAKOMJIEHHUS C OCHOBHOW U JONOJIHUTENIBHOM JINTEPATYPOH.

3anuch JeKHMU — oJHa U3 (OpM aKTHUBHOM CaMOCTOSTENbHOM paboThl OOyuarouuxcs,
TpeOyroIasi HABHIKOB U YMEHHUSI KPaTKO, CXEMAaTHYHO, MOCIE0BATEIbHO U JIOTHYHO (PUKCUPOBATH
OCHOBHBIC TIOJIO)KEHUS, BBIBOJIBI, 0000IIEHUs, POPMYIUPOBKUA. B KOHIlE JeKIMM MpernojaBaTelb
ocTaBisieT BpeMs (5 MHUHYT) IS TOTO, YTOOBI OOydYaroniuecss WMETH BO3MOKHOCTH 3a/1aTh
YTOYHSIONIME BOMNPOCHl [0 H3y4yaeMOMYy Marepuany. [3-3a HEIOCTaTOYHOro KOJUYECTBa
ayUTOPHBIX YacOB HEKOTOpPbIE TEMbl HE YAAeTCs OCBETUTh B IIOJHOM OO0BEME, MOITOMY
IpenoaaBareib, 10 CBOEMY YCMOTPEHHIO, HEKOTOPBIE BOIIPOCHI BHIHOCUT HAa CaMOCTOSITEIBHYIO
paboTy MarucTpaHTOB, PEKOMEHAys Ty WIM HHYI0 JuTeparypy. Kpome sTtoro, ans nydiiero
OCBOCHMS MaTepHaja M CHCTEMaTHU3allid 3HAHUN 10 JUCHMIUIMHE, HEOOXOAMMO IOCTOSHHO
pazOupaTh MaTepHaNbl JEKIUA MO0 KOHCTIIEKTaM U y4eOHBIM mocoOusM. B ciyuae HeoOxoammocTH
oOpamarbes K NpenoiaBaTesio 3a KOHCYIbTalneH.

[ToaroroBka k ceMuHapy (IPakTUYECKOMY 3aHATHUIO).



bonbmias 4vacte cemMuHapckuX (MPAaKTUYECKUX) 3aHATUN TMpeaycMaTpUBAaeT HW3Y4YECHHE
MarepHuaia y4eOHOro MOCOOHs, XPEeCTOMATHH, JOTMOJIHUTEIBLHOW IUTEepaTypbl (B TOM 4YHCIE U
MaTepHaIOB MEPUOIUUECKON TeYaTH), MOATOTOBKY pedepaToB U COOOIIEHUN O MPEIT0KCHHBIM
BOIIPOCAM.

[ToaroroBka K MpakTUUYECKOMY 3aHATHIO, JOJKHA OCHOBBIBATHCS HA M3yYEHUU MCTOUYHHUKOB
¥ HOBEHIIMX MCCIIEJOBAHUN OTEUYECTBEHHBIX U 3apyOexHbIX. KpoMe Toro, mpakTuieckoe 3aHsTHE
MO>KET BKJIFOYATh U MEPOIIPHUATHS 10 KOHTPOJIIO 3HAHUI M0 TUCIUIUINHE B LEJIOM.

[Tpu moArOTOBKE K MPAKTHYECKOMY 3aHATHIO O0YYAIOIIUICS TOJDKEH U3YYUTh BCE BOIPOCHI,
npejiaraeMble MO JaHHOM TeMe, HO OTBETHTh DPAa3BEPHYTO MOXKET IO OJAHOMY U3 BOIPOCOB,
Haubosee HHTEPECHOMY Ha ero B3rjsii. [Ipu aToMm oOyyaronuiicst 10KeH UMETh KOHCIIEKT JIEKIUH
U C/IeJIaHHbIE KOHCIIEKThI BOIIPOCOB, PEKOMEHI0BaHHBIE JJIs1 IPAKTUUECKOIO 3aHATHUS.

[ToaroroBka K yCTHOMY AOKJIAaYy.

Jlokyagpl A€naroTcs MO KaXJAO0M TeMe C LEIbI0 IPOBEPKUM TEOPETUUYECKUX 3HAHUU
oOyJaromerocsi, €ero CrnocoOHOCTH CaMOCTOSITEIbHO MPHOOpeTaTh HOBBIE 3HAHUS, paboTaTh C
UH(POPMALIMOHHBIMH PECYPCAaMU U M3BJIEKATh HYKHYIO HH(pOpMAIuio.

Jlokiagpl  3aciHylIMBalOTCS B Hadajge JiaDopaTOPHOTO 3aHATHS IOCIE  U3ydeHUs
COOTBETCTBYIOIIECH TeMbI. [IpOAOIKUTENBHOCT NOKIANA HE JIOJDKHA IIPEBBIATH 5 MUHYT. Temy
JIOKJIa[ia CTYAICHT BBIOMPAET M0 JKEeTaHUI0 U3 IPEJI0KEHHOTO CITUCKA.

[Ipy mnoaroToBke [OK/IaJa MAarucTPaHT JAOJDKEH H3YYUTh TEOPETUUYECKUH MaTepua,
UCIIOJNIb3YSl OCHOBHYIO U JIONOJHUTENBHYIO JTUTEPATYpy, 00sS3aTENIbHO COCTaBUTH IJIaH JOKJIana
(mepedyeHb paccMaTpUBAEMbIX WM BONPOCOB, OTPAKAIOLIUX CTPYKTYpYy U IOCIEI0BaTEIbHOCTh
MaTepuania), MOArOTOBUTh pa3JaTOYHBIA MaTepHall Wiy npe3eHTanuo. [Inan noknana Heo6xoauMo
IIPEJIBAPUTENLHO COIIacOBATh C IPENOAABATEIIEM.

BricTymieHre  JOMKHO CTPOUTHCS  CBOOOJHO, YOENWTEIbHO U apryMEHTHPOBAHO.
[IpenogaBareny CileauT, 4TOOBI BBICTYIUIEHHE HE CBOJAMJIIOCH K IIPOCTOMY BOCIPOHU3BEIECHUIO
TEKCTa, HE JOIMYCKAaeTCcsl MPOCTOE YTEHHE COCTABJICHHOTO KOHCIEKTa AOoKIada. BwicTymaromuii
TaK)Ke JI0JKEH ObITh TOTOBBIM K BOIPOCaM ayAUTOPUH U JUCKYCCHU.

7. IlepeyeHb OCHOBHOM W JONOJIHUTEIbHON YueOHOIl JiMTepaTypbl, HeOOXOAUMOI A5
OCBOCHUS THCLHMILINHBI

OcHoBHas JInTepaTypa

1. Jpskonos, B. II. MATLAB 6.5 SP1/7/7 SP1/7 SP2 + Simulink 5/6. VIHcTpyMeHTHI
HCKYCCTBEHHOI'O HMHTEJUIeKTa M OuouH(OpMaTuKH : mHpakTHueckoe mnocodbue : [16+] / B. I
HesikonoB, B. B. KpyrmoB. — Mocksa : COJIOH-TIPECC, 2009. — 454 c. — (buGnmnoreka
npodeccruoHaa). — Pexum JOCTyma: o MO/IMHCKE. — URL:
https://biblioclub.ru/index.php?page=book&id=117721

2. I'ames, C. H. MaTtemaTHueckiue MeTOALI B OMOJIOTHH: aHAIN3 OMOJIOTHYECKUX HAHHBLIX B
cucteme STATISTICA : yueb6Hoe mocobue / C. H. I'ames, ®@. X. bernsesa, M. 1O. Jlynunoc ;
TIOMEHCKHNI TOCYIapCTBEHHBI YHUBEpPCUTET. — TrOMeHb : THOMEHCKMI TOCyaapCTBEHHBIN
yauBepcutet, 2014. — 208 c¢. : wmn — Pexum pocryma: mo mnoxamucke. — URL:
https://biblioclub.ru/index.php?page=book&id=572313

JdonmosHuTeIbHAS JIUTEPATYPaA

1. Mangenb, b. P. OcHOBBI cCOBpeMEHHOUM T'€HETHMKH : yuyeOHOoe mocolue ISl ydalmxcs
BBICHIMX Y4eOHbIX 3aBeneHui (OakamaBpuar) / b. P. Mannens. — Mocksa ; bepaun : Jlupekt-
Memua, 2016. — 334 c¢. : wn — Pexum gocryma: mno moamucke. — URL:
https://biblioclub.ru/index.php?page=book&id=440752

2. Tlak, 1. B. Beeaenune B 6uorexHosnoruto : yaedbnoe nocodue : [16+] / U. B. Ilak, O. B.
Tpodumos, O. A. Benuuko ; TIOMEHCKHI TOCYAapCTBEHHBI YHUBEPCUTET. — 3-€ U31., epepad. u
qon. — TromeHb : TrOMEHCKMI rocynapcTBeHHbI yHuBepcuteT, 2018. — 160 c. : min. — Pexum



nocryma: o nmoanucke. — URL: https://biblioclub.ru/index.php?page=book&id=567615
HNHuTepHeT-pecypcsl

1. https://compbiol.ru — compbiol.ru https://biomolecula.ru — «buomonexysma
2. https://www.ncbi.nlm.nih.gov — National Center for Biotechnology Information
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