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MecTo IMCHUIUIMHBI B CTPYKTYpPe 00pa3oBaTe/ibHOM MPOrpaMMbl

Jucuumnnuna «MareMaTnyeckoe MOJeIMpPOBaHue OMOJIOTMYECKUX IPOIECCOBY OTHOCUTCS K
JUCHUIUIMHAM 4acTH, (OPMHUPYEMOH YydacTHHKaMH o0O0pa3oBaTeNbHbIX OTHOWEeHWH bioka 1.
Hucturmuael  (Monynu) monyns «MubopmaTuka B OWONOrMM» ydeOHOro TIUIAaHA OCHOBHOM
npodeccHOHaIbHONM 00pa30BaTeNbHON MPOrpaMMbl  BBICIIET0 OOpa3oBaHUS — IMPOTPAMMBI
MarucTparypsl 1o HampapieHuto moarotoBku 06.04.01 buosorusi, HampaBieHHOCTb (MPOPHIIH)
o0pa3oBaTenbHON MporpaMMbl «BHOTEXHONOTHSI ¢ OCHOBAMHU HAHOTEXHOJIOTHUWY», OYHOU (POpPMBI
00yJeHwusI.

JlucuuiuHa onupaeTcs Ha pe3ysibTaThl 00ydeHus, cQOPMUPOBAHHBIE B paMKax U3y4eHUs
JUCLHMIUIMH TENaroruyeckoro IUKiIa Mpu oOyuyeHMHM Ha [porpaMMax OakanaBpuara H
CIIeLMaJIUTeTA.

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

1. Ilepeyenb MIAHUPYEMBbIX Pe3yJbTATOB 00y4ueHHsi (00pa3oBaTe/bHBIX Pe3y/bTATOB)
1O JUCHUINJINHE

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

3aga4u QUCLMILIMHBL

0 packpeiTh coaepkaHue 0a30BbIX MOHSATHHM, MpeAMeTa, METOJO0B U MPUHIIUIIOB
MOJIETTUPOBAHUS;

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

O oOyunuTh BIAQJEHUIO COBPEMEHHBIMM METOJaMHU MaTeMaTHUYECKOTO MOJEIMPOBAHUS
MOJIEKYJISIPHO-TEHETHUECKHUX CHUCTEM.

B pesynbrare OCBOEHHS MNporpamMMbl MarucTpaTypbl OOydaroIIMHCS JOJKEH OBJAJETh
CIIEAYIOUIMMHU pe3yiabTaTaMud OOyueHHs MO JuCHMIUIMHE «MareMaTHuecKkoe MOAeTUpOoBaHHe
OMOJIOTMYECKUX TPOIECCOB» (B TaOIUIlE TPEACTABICHO COOTHECEHHE O00pa30BaTeIbHBIX
pe3yabTaTOB 00YyUEHUS M0 TUCHUIIMHE C MHIUKATOPAMU JOCTHKEHHUS KOMIIETEHIIHH )

Komnerennus u OO6pa3zoBarenbHble Pe3yabTaThl JUCIUIUIUHBI

WHJUKATOPBI € (aTansl GopMHUpPOBAHUS AUCHHUTUINHBI)

JOCTUKECHMSI B 3HaeT yMeeT BJIa/IEET

JUCIUIINHE

IIK 4 TIlouck u
pa3zpaboTka HOBBIX
3QPEKTUBHBIX  IMyTei
MOJTyYEHUs
OMOTEXHOJOTMYECKUX,
MOJIEKYJISIPHO-
TE€HETUUYECKHUX,
KJIETOYHBIX TPOAYKTOB
¢ ucnons3zoBanuem IT-

TEXHOJIOTHI.

UIIK 4.1. Ilpumenser OP-1 [Ipumenser
3HAHUS CTaHJAPTHBIX U 3HAHHS CTaHJIAPTHBIX H
WHBIX METOJUK O0TOOpA, WHBIX METOIUK OTOOpa
TPaHCIIOPTUPOBKA n Marepuaia

poOONOArOTOBKY P00
COTJIACHO PYKOBOJSIIEH




JIOKYMEHTAITUH.

UIIK 4.2. Bmageer
0a30BBIMU n
CHeIUAIN3UPOBAHHBIMU
METOJIaMH, B
3aBHCUMOCTH OT THIIA
Ouomarepuasa u
IIOCTaBJICHHBIX 3aJ1a4, B
00J1aCTH T€HETUYECKOTO

OP-2 Brnaneer
0a30BBEIMU H
CHEIHATM3UPOBAHHBIMU
METOJaMH B 001acTH
OHOJIOrUH,

KOHCTPYHPOBAHUS,
MOJIEKYJISIPHO-

TCHETHYECKUMU

METOJJaMH, METOAaMH B

obnactu KJIETOYHBIX

TEXHOJIOTHH, COTJIacHO

PYKOBOISILIEH

JIOKYMEHTAIUH.

UIIK 4.3. IIpoBoaur OP-3 IIpoBoauT aHanu3
aHallu3  COBPEMEHHOMU COBPEMEHHOM
JTUTEPATYPHI, JUTEpaTypsl B 00IacTH
MOCTIEAHUX CTaTHUCTUYECKOTO
JOCTIDKCHUH C 1ETBbI0 aHayin3a B OMOJIOTUn
pa3paboTku

CaMOCTOSITEIIbHBIX

MIPOTOKOJIOB o

CO3aHHIO

OMOTEXHOJIOTHUYECKHUX

MIPOYKTOB.

HUIIK  4.4. Ymeer OP-4 Ymeer

INPpUMCHATE 3HAHHUA B

NPpUMCHATL 3HAHUA B

obnactu IT- obrnactu IT-

TEXHOJIOTUH s TEXHOJIOTUHU st

pelieHus 3a/1a4y peleHus 3amaqy

aHanmsa, aHayM3a uHdopmanuu

MIPOTHO3HPOBAHUS,

ONITHMHU3AIHH

71a00paTOPHBIX

MIPOTOKOJIOB U METOJIOB

WCCJICTOBAHMSI.

UIIK  4.5. Bnageer OP-5 Bnaneer

HaBBIKAMHU pa3paboTKH HaBbIKAMH, aHaJIu3a

I10, aHaim3a MOJTY4E€HHBIX

MOJTyYEHHBIX  JTaHHBIX, JTAHHBIX,

CTaTHCTUYECKOM CTaTHUCTUYECKOM

00paboTKu, XpaHEeHUs U 00paboTKH,

JIOKyMEHTAITU! XpaHeHUs "

pe3yJIbTaTOB. JIOKyMEHTAIUU
pe3yNIbTaToB

2. O0beM OMCHMILUIMHBLI B
aKaJeMHUYeCKUX

4acos,

BbIJCJICHHBIX

3a4Y€THBIX €JAMHHIAX C

Ha

o0y4yaromuxcs

yKa3aHUEeM KOJHYeCcTBa
KOHTAKTHYI0 padoTy

C



npenogasarejieM (1o BHIaAM Y4YeOHBIX 3aHATHH) MW HAa CAMOCTOATEJbHYI padoTy
00y4YarIIHuXCs
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3. Coaep:xxaHue TMCUMILIMHBI, CTPYKTYPHPOBAaHHOE 110 TeMaM (pa3jesiaM) ¢ yKa3aHueM
OTBEJEHHOI0 HA HUX KOJMYeCTBA aKaJeMUYeCKUX YaCOB U BU/I0B Y4eOHBbIX 3aHATHI

3.1. Ykazanue mem (pazoenoe) u omeeoeHH020 HA HUX KOJIUYECHMEA AKAOEMUYECKUX
4acoe u 6U006 YUeOHbIX 3AHAMUIL

KomnyectBo yacoB 1o ¢opmam
OpraHu3aIy 00y4eHHUS
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= = S Z g g SIS
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Tema 1. Brenenne. JlnHaMrUKa OMOIOTHYECKUX 2 4 14
CHCTEM
Tema 2. Kunetrka OMOXUMHUYECKUX TPOIIECCOB 4 13
Tema 3. MaremaTuueckie MOAETH PErysSIuu 4 10
IKCTIPECCHH TeHA
Tema 4. AHanu3 Moziesell U OLICHKa TapaMEeTPOB 4 10
Tema 5. IIporpammHoe obecrieueHue 5 4 10
MOJIEKYJISIPHOTEHETUIECKOTO MOCITUPOBAHHS
Hroro: 4 20 57

3.2. Kpamkoe onucanue cooepicanus mem (pazoenos) Oucyuniumsl
Kpatkoe conep:kanue Kypca

Tema 1. BBenenne. JuHaMuKa OMOJIOTHYECKHX CHCTEM

OcCHOBHBIE TIOHSATHS ¥ TEPMHUHBI, 0030p COBPEMEHHBIX IIOAXOJ0B M METOJOB
MOJICIIUPOBAHUS MOJIEKYJIIPHO-TEHETUUECKUX CUCTEM. J(MHAMHYECKUE CHUCTEMBI, ONHCHIBAEMbIE
OOBIKHOBEHHBIMH (D PEpEeHIIMAIBHBPIMA ~ YPABHEHUSIMA  TIEPBOTO  mopsiaka. JlmHamMudeckue
CBOMCTBa OHMONOTHYECKUX TMPOIECCOB. JIMHAMUYECKOE TMOBEACHHE OMONOTUYECKUX CHUCTEM.
HNurepakTuBHas ¢opma: rpynmnoBast AUCKYCCHSL.

Tema 2. KuneTnka 0MOXUMHUYECKUX MPOLECCOB

3aKkoH JCHCTBYIOUIMX MacC B XMUMHUYECKON KHUHETHUKE. TepMOIMHAMUYECKHE KOHCTAHTHI.
depMeHTaTUBHAA KWHETHKA. YpaBHeHHE Muxasnuca — MenteH. Konebanus B ¢epMeHTATUBHBIX
cucremax. MHTepakTuBHAsA dopma: paboTa B MUKPOTPYIINAX.



Tema 3. MaTemaTH4yecKHe MOJe/IH Pery/isiiii IKCIPECCHH IeHa

LenTpanpHas qorMa MOJIEKYJISIpHON Ouosoruu. JIMCKpeTHbIe MOJENU Ha OCHOBE OYJIEBBIX
¢bynkuuii. MozaenupoBaHue MPOLECCOB TPAHCKPUMIIMU W TPAHCISLUU C TIOMOIIbIO ypaBHEHUH
Muxasmca — Menten u Xwwia. ['eHermueckwmii ocumuisitop (pemnpeccunsitop) Emosuma —
Jleitbnepa. Mojgenu ¢ HECKOJbKMMH TPAHCKPHUIIIMOHHBIMU (akTopamMu. Mojenu JIaKTO3HOTO
onepoHa. bonbine MoIeKyIsIpHbIE CETH.

HNurepakTuBHas popma: paboTa B MUKpOTpymmax.

Tema 4. AHaiu3 Mojiesieil U OlleHKA MapaMeTpoB

DKCIepUMEHTAILHOE TIONY4YeHHE 3HAa4eHHW mapamerpoB Mmojenu. [logbop mapamerpoB
MOJIEJIM C TOMOUIbI0 MHUHUMH3ALUHU LEJIeBOM (QYyHKUUU. AJNTOPUTMBI MUHUMHU3ALUU: METOJ
HAaUMEHBIINX KBaJpaToB, JMHEMHOE NPOrpaMMHUPOBAHUE, METa’3BPUCTUKH (JOKAJIbHBIM IOUCK,
UMUTAIMS OT)KHUra, TEHEeTUYECKHM anroputM). AHaiIu3 poOAcTHOCTH (YCTOMYMBOCTH) MOJEIH.
HurepakTuBHas ¢gopma: padboTa B MUKPOTpYIIIaxX.

Tema S. [IporpaMmmHoe obecnieueHHe MOJIEKYJISAPHO-TEeHETHYECKOT0 MO/1eJIUPOBAHMS

CucremMbl KOMIBIOTEPHOM MaTeMaTHUKH oOOIIero HasHadeHus: Maple, Matlab, Maxima,
Scilab. FermentVelocity — mnporpamma reHepalnuu CTallMOHAPHBIX CKOPOCTEH HM3MEHCHUS
KOHIIGHTPAallUM KOMIIOHEHTOB CHCTEMbl MOHOMOJIEKYJSPHBIX (DEPMEHTATUBHBIX PEAKIIMH.
GeneNetStudio — nmporpamMMHBIi TTaKeT, NpPEAHA3HAYCHHBIA JUIS BU3YaJIbHOW PEKOHCTPYKIUH U
aHaJM3a CETEBBIX MOJIENIeN MOJIEKYJIIPHO-TEHEeTHUeCKUX cucteM (reHHble cetd). MGSmodeller —
KOMIIBIOTEPHAs ~ CHCTEMa, TpeJAHAa3HA4YCHHAs [UIS  CO3JaHMs, BBIYMCICHHA H  aHaIU3a
MaTeMaTHYeCKuX Mojenel MojekyispHo-reHetndyeckux cucteM. MGSmodelsDB — wunTepHer-
JocTymHas 0a3a MaTeMaTHYeCKUX MOJEJCeH SJIeMEHTApHBIX IMojacucTeM KieTku. Pajek Writer —
porpaMma Juisi FeHepaluu CTPYKTYpPHOIO MpeACTaBIeHUs] OMOXMMHYECKHX MPOLECCOB B (hopmaTte
Pajek mo nHabGopy mpoTekaromux peakiuii, MpeJCTaBICHHBIX B BUJE CHUCKA OMOXMMHYECKHX
peakuuid. KiNET — 6a3a kuHeTHYeCKHUX IaHHBIX M HapaMeTpoB OMOXMMHYECKUX MPOLECCOB Y
E.coli. SBGN2Math — Tlporpamma i aBTOMAaTHYeCKOW TI'eHEpAIllMd MaTeMaTHYeCKUX MOJeleit
MoJekyisipHo-reHeTndeckux cucteM (MI'C), npencTaBieHHBIX CTPYKTYpHO-()YHKIIMOHAJIBHON
opranuzarueit B hopmare SBGN-PD.

HNuTepakTuBHast popma: paboTa B MUKPOTpYyIIaXx.

4. IlepeyeHb Y4eOHO-METOAMYECKOro OOecledYeHUsi AJIsi CAMOCTOSITEIbHOH PadoThI
00y4YaKOIIUXCS M0 TUCHHILINHE

O6mmit 00beM CaMOCTOSITENIbHOW paOOThl MAaruCTPaHTOB MO JUCIUIUIMHE BKIIOYACT
ayTUTOPHYIO U BHEAYIUTOPHYIO CaMOCTOSITEIbHYIO pa0dOTy MarucCTpaHTOB B TEUEHHUE CEMECTpa.
CamocTosTenpHas paboTa oCymecTBIsIeTcss B (hOpMe BBITIOJHEHUS CaMOCTOSTEIBHBIX 3aaHHH 110
TUCITUILIIMHE U oOecrieueHa 0a30i 3aJaHuid JUIsl CaMOCTOSITEIbHON paOOTHI.

CamocrosiTenpHas paboTa OCyIIeCTBIsETCA B popMax:

MMOATrOTOBKA K YCTHBIM JOKJIagaM (MI/IHI/I-BBICTyHJ'IeHI/ISIM);
MOATOTOBKA K 3amuTe pedepara;

MOJITOTOBKA K TPYMIIIOBOMY OOCYKICHHUIO M0 TeMaM;
MOJITOTOBKA CTEH/IOBBIX JOKIIAJ0B U MTOCTEPOB;
pa3paboTKa MPOEKTOB.

OOoOooo

Temut 0oknaoos

OcHOBHBIE IOHATHS TEOPUU OOBIKHOBEHHBIX MU depeHIINaTbHbIX YPABHEHHH.
Ocnosnble THBI O/Y 1-ro nopsiika U uX pelieHue.

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

Cucremsr O/1Y 1-ro nopsaxa.

Pemenue O/1Y B cucteme Maple.

orwdE



6. Pemenne O/1Y B cucreme MAXIMA.
. Pemenue OL1Y B cucreme MATLAB.
8. Pemenne O/1Y B cucreme Scilab.

\l

Ilpumepnutit 6apuanm 3ad0anus:

1. ITocTpouTh U UcCaEAOBATH MATEMATHYCCKYIO MOICIIb aBTOKATATMTHYECKON PEaKIIHH.

2. TlocTpouTh 1 UCCIIEIOBATh MATEMATHIECKYIO MOJIETh (DEPMEHTATUBHOM peaKkiny.

3. C moMowmp MeToaa HMMUTALMM OTXHUra B cucreme Matlab HallTH KuHETHYECKUU
napametp K Mozenu, onuceiBaeMbli qud G epeHIaIbHbIM YpaBHEHHEM

ax

=—kX,

dt

B35IB B KAUECTBE I[eJIEBOM (DYHKIIMH CYMMY KBaJpaTOB HEBS30K MEXKIAY 3HAYCHUSIMHU TOYHOTO
pemenns U 3KCIIEPUMEHTAIbHBIMU JaHHBIMU B 3aJaHHBIX TOYKaX t1, L2, ... tn.

na camocmoamenvHoil n0020MOEKU K 3AHAMUAM O OUCHUUNIUHE DEKOMEHOYemc
UCROIb306aMb YUEOHO-MemooudecKue Mamepuaibl:

1. LpiranoB A.B. MaTtemaruueckoe MOJEIUPOBAHUE MOJIEKYISIPHO-TEHETUYECKUX CUCTEM.
Meronuyeckue yka3aHMsl JEKLIMOHHBIX W NPAKTUYECKUX 3aHATHH Juisi MaructpoB 1 kypca 2
cemectpa HampasiaeHus moaroroBku 06.04.01 «buonorus». [Ipodunas: buorexHoaorus ¢ ocCHoBaMH
HaHOTEeXHOJOTHH (04Has (hopma oOydeHus1). YinbsHosck: M3a-so Yal'IlV, 2016.

5. HpI/IMepHLIe OLCHOYHBIC MaTepuaJibl IJdA TIPOBCACHUA TEKYHICI0 KOHTPOJIA
yYcnneBaeMoCTH U HpOME)KyTO‘lHOﬁ arTrecranmumn oﬁyqamnmxcsl o JTMCIHUIIJINHE

Opranmaum{ H MIPOBEACHUEC aTTECTAMU MaruCTpaHTa

®I'OC BO opueHTHpPOBaHBl NPEUMYIIECTBEHHO HE Ha COOOIIEHHE MarucTpaHTaMm
KOMIUIEKCa TEOPETUYECKUX 3HAaHUM, HO Ha BBIPAOOTKY KOMIIETEHLIMH — JHWHaMU4eckoro Habopa
3HAHUH, YMEHUW, HABBIKOB W JIMYHOCTHBIX KayeCTB, KOTOPBIE IIO3BOJAT BBIIYCKHUKY CTaTh
KOHKYPEHTOCIIOCOOHBIM Ha PBIHKE TPYZAa U YCIEUIHO NMPO(ECCHOHAIBHO PEeaTn30BbIBATHCS.

B mpomecce oOumeHkM HEOOXOAMMO HCIOJB3YKOTCS Kak TpPaAULIMOHHbBIE, TaK U
VMHHOBAIIMOHHBIE TUIIBL, BUBI U (POPMBI KOHTpOJIA. [Ipy 3TOM IocTeneHHo TpaAulIMOHHBIE CPEJICTBA
COBEPIUCHCTBYIOTCS B PYCJI€ KOMIIETEHTHOCTHOTO IIOAXOAAa, a HWHHOBALMOHHBIE CPEICTBA
aZlanTUPOBAHbI JUIsl IOBCEMECTHOTO PUMEHEHUS B POCCUUCKOM BY30BCKOM ITPAKTHKE.

Bce xoMmmeTeHIMH MO JaHHOW AMCHUIUIMHE (HOPMUPYIOTCS Ha HAyaJlbHOM (TIOPOrOBOM)
YPOBHE.

Ileq» mpoBeaeHHsi aTTeCTAlMM — IPOBEpPKa OCBOEHHsS 00pa30BaTENbHOM MpPOrpamMMbl
JTUCIUIUIMHBI-IPAKTUKyMa yepe3 cpopMUpPOBAHHOCT 00pa30BaTENIbHBIX PE3YIbTATOB.

Tunel KOHTpOJIA:

Texymass arrecTanusi NpeACTaBl€HA CIEAYIOIUMHU pabOTaMH: YCTHBIMH JOKJIaJaMH,
pedeparamu, npe3eHTALUAME.

JIOCTOMHCTBA TPENJIOKEHHOW CHCTEMBI TPOBEICHHSI aTTECTAlMU: CHCTEMAaTHYHOCTb,
HEMOCPEJCTBEHHO KOppeNUpyromias ¢ TpeOOBaHWEM MOCTOSHHOTO M HENPEPHIBHOIO MOHUTOPUHTA
KayecTBa OOyuYeHHUsS, a TaKkKe BO3MOXKHOCTb Oa/NIbHO-PEHTHUHIOBOI OLIEHKH YCIEeBaeMOCTHU
MarucTpaHra.

IIpomexyTo4yHas aTTeCTALMA OCYIIECTBISETCS B KOHIE CEMECTPA M 3aBEPIIACT U3YUYCHUE
JUCLUMIUIMHBL, TIOMOTaeT OLEHUTh Oojiee KpYHHbIE COBOKYMHOCTM 3HAaHMH M YMEHMH,
(opMHpOBaHUE ONPENEIEHHBIX TPOPECCHOHATBHBIX KOMIETEHIUH.

OneHOYHBIMU CPEICTBAMHU TEKYLIETO OLEHMBAHUS SBJISIIOTCS: YCTHBIE AOKJIAbI, 3allUTa
pedepara, rpynmnoBble AMCKYCCHM, CTE€HAOBBIE NOKIAAbl M Ipe3eHTauuu. KoHTpoiab ycBOeHUs
MaTepHuaia BEIEeTCs PeryjIIipHO B TCUEHHUE BCETO CEMECTPA HA MPAKTUYECKUX 3aHATHUSAX.



Ne CPEJACTBA OHEHUBAHMWNSI, ObpazoBaTenbHbIe

n/n MCTIOJIb3yeMbI€ JJISl TEKYIIETO OLIEHUBAHUS pe3yabTaThl JUCIUILIIHHEI
nokasaressi QOpMUPOBaHUS KOMIETEHIIUN
OuneHoYHBIE CpeCTBA IS TeKyIeH OP-1 IIpumeHnsieT 3HaHUS
aTrecTanuu CTaHJAaPTHBIX U UHBIX METOUK
OC-1 CamocrosarenbHas paboTa orbopa MaTepuana
OC-2 KoHntposbHas pabota OP-2 Bnaneer 6a30BbIMH 1
OueHo4HbIe cpeAcTBa A1 MPOMEKYTOUHOH | CICIHMATM3UPOBAHHBIMHU METOIaMHU
aTTecTaluu B 00J1aCTH OMOJIOTHH,
OC-3 Dk3ameH OP-3 [IpoBoauT aHanus

COBPEMEHHOM JIUTEPATyphl B
00JIaCTH CTATUCTHYECKOI'O aHAIM3a
B OHoIOrUHU
OP-4 YMmeeT npuMeHsTh 3HaHUS B
obnactu IT-TrexHonoruii s
pelIeHus 3a/1a4y aHaIn3a
nHpopmanuu
OP-5 Bnazneer HaBblkaMu, aHajIn3a
MOJIYYEHHBIX JaHHBIX,
CTaTUCTHYECKON 00pabOTKH,
XpaHEHHs U JOKYMEHTaluU
pe3yIbTaTOB

OnucaHue OIEHOYHBIX CPEACTB M HEOOXOAMMOIo OOOpYyHOBaHUS (JI€EMOHCTPALMOHHOIO
MaTepuaia), a TakXe NpOoLeaypbl W KPUTEPUH OLEHUBAHMS WHIUKATOPOB JOCTHXKEHUS
KOMIIETEHIIMM Ha pa3lIMYHBIX 3Tanax Ux (popMHpoBaHMS B MPOIECCE OCBOCHHUS 00pa3oBaTENIbHOM
IIPOrpaMMBI NpeacTaBiaeHbl B DOHE OLEHOYHBIX CPEACTB I TEKYILErO KOHTPOJIS YCIEBAEMOCTH
U TMPOMEXKYTOYHOM  arrecTaluu Mo  JgucuumuinHe  «MaTemaTuueckoe  MOJAETUpPOBaHUE
OMOJIOTUYECKHX TPOLIECCOB.

Mamepuanst, ucnov3yemoie 011 meKyuiezo KOHmMpPONsA yCneeaemocmu
o0yuarowuxca no OUCyUnIuUHe

MaTepI/IaJ'H)I AJId opraHu3anuun TCKyIIICfI arTeCTalvu nNpcaCTaBJICHbI B m5 ImporpamMmalI.

Mamepuanwt, ucnonv3yemole 011 RPOMENCYMOUHO20 KOHMPOJIS YCREeGAEMOCHU
odyuarowuxca no oucyuniune

OC-3 Jk3ameHn
IIpumepHBIii NepedyeHb BONPOCOB K IK3aMeHy

1. XapakrepucTtuka u criocoObl MOAECTUPOBAHUS.
2. DTarnbl IOCTPOEHUS MOJIEIIH.
3. Cremmduxa u 0COOEHHOCTH MaTeMaTHYeCKOIro MOJIETTUPOBAHUS
MOJIEKYJISIPHOT€HETUYECKUX CUCTEM.
4. Mopenu, onucsiBaeMble TuddepeHalbHBIMI YPABHEHUSIMH.
JluHamudeckue CBOMCTBa OMOIIOTMUYECKUX MPOIIECCOB.
Jlunamuueckoe noBeaeHNue OMOIIOTUYECKUX CUCTEM.
3aKoH JACUCTBYIOMIMX MAacC B XUMUUYECKOW KUHETUKE. TepMOIMHAMUYECKNE KOHCTAHTHI.
depMeHTaTUBHAs! KUHETHKA. Y paBHeHUE Muxasnuca — MeHTeH.
. Konebanus B pepMEHTaTUBHBIX CUCTEMAX.
10 [lenTpanbpHast JOrMa MOJICKYJISIPHON OMOJIOTHH.
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11. JIuckpeTHbIE MOJEIIM Ha OCHOBE OYJIEBBIX (PYHKITHH.

12. MogaenupoBaHHe NPOIECCOB TPAHCKPHUIIMKA M TPAHCISLMU C TOMOIIBIO YPaBHEHUI

Muxasnuca — MeHnteH u XuJia.
13. T'enernueckuii ocuuuiaTop (penpeccuisitop) Enosura — JleliGnepa.
14. Mopenu JIaKTO3HOTO OTEpOHa.
15. MeTo/1bl OLIEHKH TapaMeTPOB MOJCIIHU.
16. Mertobl aHaIM3a yCTOMUUBOCTH MOJEIIH.
17. TlporpammHOe obecrieueHrne MOJIEKYJIIPHO-TEHETUUECKOTO MOJEIINPOBAHMUSL.

B KOHIEC U3YUYCHUA JUCHUIIIMHBI IIOABOJATCA UTOT'H pa6OTBI MaruCTpaHTOB Ha JICKIIUOHHBIX
H MPAKTUYCCKUX 3aHATUAX IIYTEM CYMMHPOBAHUA 3apa6OTaHHBIX 0aJI0B B TEUCHHE CEMCCTpaA.

Kpurepun ouneHuBaHusi 3HAHUH 00y4aKOIIUXCH MO JUCHUIJIMHE

Dopmuposanue 6ANTLHO-PEUMUHS080U OYEHKU pabombl 00yYaAOWUXCs

Ilocemenue| Ilocemenue Pabora Ha DK3aMeH
JIEKIIAH MPAKTHYECKUX [MPAKTHYCCKUX
3aHATHH 3aHATHUAX

o PaszbammoBkamo| 2 x 1=2 10 x 1=10 224 Gamna 64 Gamna
§ BHJIaM padoT OaJu10B 0aJUI0B
5
© | CymMmapHBbIi 2 Gamna 12 6annos 236 6amioB | 300 GamnoB
“ | make. Gamt max max max max

Kpumepuu oyenusanus pabomul 0byuaioue2ocs

Bamasl (3 3E)
COTJIIMYHOY 6osee 271
«XOPOIIO» 211-270
«YIOBJIETBOPUTEIILHO» 151-210
«HE YJIOBJIETBOPUTEIHHO» 150 u meHee

6. MeToanuyecKue YKazaHus 1J1s1 oﬁyqamumxcsl M0 OCBOCHMIO JHCHUIIJINHBI

VYcenemHoe u3yueHHe Kypca TpeOyeT OT oOy4aromuxcsl MOCEIIEHHs JICKLIUH, aKTHUBHOMN
paboThl Ha Ta0OpPATOPHBIX 3aHATHSAX, BBITONHEHHS BCEX YYEOHBIX 3aJaHUN TPETOJaBaTels,
O3HAKOMJIEHHUSI C OCHOBHOM U JIOTIOJIHUTENILHON JIUTEPATYPOH.

3anuce JeKuMM — oxHa W3 (OPM AKTHBHOM CaMOCTOSATENBHON paboTHl 00YyJaromuxcs,
TpeOyrolasi HaBbIKOB M YMEHHsI KpPAaTKO, CXEMaTHYHO, IMOCJIE0BAaTENIbHO U JIOTUYHO (PUKCHPOBATH
OCHOBHBIE TIOJIO)KEHUSI, BBIBOJIBI, 000OIICHUS, POPMYIMPOBKA. B KOHIIE JEKIMK MpernoiaBaTeb
ocTaBisgeT Bpems (5 MHMHYT) Ui TOro, 4ToObl oOOydaromuecs HMMENIM BO3MOXHOCTb 3aJaTh
YTOYHSIONIME BOIMPOCHl IO M3y4yaeMoMy MaTepuany. F3-3a HEIOCTaTOYHOTO KOJIHYECTBA
ayJUTOPHBIX YacOB HEKOTOpble TEMbl HE YAAeTCs OCBETUTh B IIOJHOM OOBEME, IO3TOMY
IpernoiaBaTeslb, 0 CBOEMY YCMOTPEHHIO, HEKOTOpPBIE BOIMPOCHI BBIHOCHT Ha CaMOCTOSITEIHHYIO
paboTy MarucTpaHTOB, PEKOMEHIys Ty WM WHYI JuTepatypy. Kpome storo, ans myuqiiero
OCBOEHHUSI MaTepuaia M CHUCTeMaTU3allMM 3HAHUM M0 JUCIUIUIMHE, HEOOXOAMMO TOCTOSIHHO
pa3duparh MaTepuasbl JEKIUH MO KOHCIEKTaM U y4eOHbIM mocobusMm. B ciydae HEoOXoaquMocTH
oOpalnaTthcs K MpernojaBaTeso 3a KOHCYJIbTalueH.

IloaroroBka k ceMuHapy (IpakTUUECKOMY 3aHATHUIO).



bosbmiass yacTte ceMUHApCKUX (NMPAKTHUECKUX) 3aHATUH IpelycMaTpUBaeT W3y4eHHUE
MarepHuaja y4eOHOro MOCOOHs, XPECTOMATHH, IOTOJHUTEILHOW JUTEpaTyphl (B TOM 4YHCIE H
MaTepHaJoB MEPUOJUUECKON IeyaTH), MOArOTOBKY pedepaToB U COOOIIEHUH M0 IPEII0KEHHBIM
BOIIPOCAM.

IlonroroBka K NpakTUYECKOMY 3aHATHIO, JOJDKHA OCHOBBIBATHCS HA U3yYEHUU HCTOYHHUKOB
¥ HOBEHIIMX MCCIIEOBAHUI OTEUYECTBEHHBIX M 3apyOexHbIX. KpoMe TOro, mpakTHUecKoe 3aHATHE
MOJKET BKJIIOYaTh U MEPOIIPHUATHS 110 KOHTPOJIIO 3HAHUH 10 TUCUUIUIMHE B LIEJIOM.

[Tpu moArOTOBKE K MPAKTHYECKOMY 3aHATHIO O0YYAIOIIUICS TOJDKEH U3YYUTh BCE BOIPOCHI,
npeiaraeMple 0 JaHHOM TeMe, HO OTBETHTh DPAa3BEPHYTO MOXKET IO OJAHOMY M3 BOIIPOCOB,
HaunOoJiee MHTEpeCHOMY Ha ero B3risia. [Ipu aTom oOydarouiics 1OKEH UMETh KOHCHEKT JIEKLUH
U CICIIAHHBIE KOHCIIEKTBI BOIIPOCOB, PEKOMEHIOBAHHBIE IS IPAKTHYECKOIO 3aHATHUS.

IlonroroBka K yCTHOMY JOKJIANY.

Jloknansl AENalTCs IO KaXIOM TeME C LEJIbI IMPOBEPKH TEOPETUYECKUX 3HAHUU
0o0yyarolerocsi, €ro CrnocoOHOCTH CaMOCTOATENIbHO MPUOOpETaTh HOBBIE 3HAHUA, pabOTaTh C
MH(OPMaLIMOHHBIMU PECYPCAMU U U3BJIEKATh HYKHYIO HH(OpMALIUIO.

Jloknaznel 3aciaylIMBalOTCA B Hadaje Ja0oOpaTOpPHOTO —3aHATHUS IOCIE  H3Y4EHUs
COOTBETCTBYIOLIEH TeMbI. [IpOAOKUTENBHOCT JOKIAAAa HE JOJDKHA MPEBBIIATh 5 MUHYT. Temy
JIOKJIa/1a CTYICHT BBIOMpPAET IO XKEJaHUIO U3 MIPEUI0KEHHOIO CIUCKA.

[Ipy noxaroToBke MJOKIaza MaruCTpPaHT JOJDKEH HM3Yy4UTh TEOPETHYECKUMH MaTepuall,
UCIOJIb3Ysl OCHOBHYIO U JIOTIOJIHUTENIBHYIO JINTEPaTypy, 00s3aT€IbHO COCTAaBUThH IJIaH JOKJazna
(mepedyeHb paccMaTpPUBAEMbIX UM BOMNPOCOB, OTPAKAIOLIUX CTPYKTYpYy MU IOCIEA0BaTEIbHOCTh
MmarepHaia), oJAroTOBUTh pa3faTOYHbI MaTepuall Win npe3eHtauuto. [lnan noknasa HeoOXoaAUMO
IIPEBAPUTEIBLHO COIIACOBATH C IIPEIIOAABATEIIEM.

BeicTyniieHne  J0JKHO — CTPOUTBCS  CBOOOJHO, YOEAMTENbHO W apryMEHTHPOBAHO.
[IpenonaBarens ciaeauT, 4TOOBI BBICTYIJICHHME HE CBOAMJIOCH K IIPOCTOMY BOCIIPOU3BEICHHIO
TEKCTa, HE JOIYCKAaeTCsl IPOCTOE YTCHHME COCTABJICHHOIO KOHCIEKTa AOKJIana. BeicTynmarommii
TaK)Ke JI0JKEH OBITh TOTOBBIM K BOIPOCaM ayAUTOPHH U JUCKYCCHU.

7. IlepeyeHb OCHOBHOM W JONMOJHHUTEJILHOH yuyeOHON JMTepaTypbl, HEOOXOAUMON 151
OCBOCHMS TMCIUIIHHBI

OcHoBHas JInTepaTypa

1. OrueBa, . B. MaTtemaruueckoe MOJEIUPOBAHHE B KJIETOYHON Onopusuke : ydyeOHOE
nocobue : [16+] / U. B. OraeBa. — Mocksa : MockoBckuii ['ocynapctBennsiii Yuusepcuter, 2014.
— 47 c. : nil. — ISBN 978-5-19-010931-3 — URL:
https://biblioclub.ru/index.php?page=book&id=595438

2. BBezseHue B MaTeMaTH4YecKoe MoJeupoBaHue : yaeOHoe mocooue / B. H. Ammxmun, M.
b. I'mtman, U. 3. Kemnep [u np.] ; mox. pen. I1. B. Tpycosa. - Mocksa : Jloroc, 2020. - 440 c. -
ISBN 978-5-98704-637-1. - Teker : AJIEKTPOHHBIN. - URL:
https://znanium.com/catalog/product/1211604

JonoJsHuTeBbHAA JTUTEPATYpa

1. T'aBpunosa, JI. B. Martemaruueckoe MOJEIMPOBAHUE BOJHBIX SKOCHCTEM: YueOHOE
nocobue / I'aBpunona JI.B., Kommanuen JI.A., PacnonoB B.E. - Kpacuosp.:C®VY, 2016. - 202 c.:
ISBN 978-5-7638-3524-3. - Tekcr : AJIEKTPOHHBIN. - URL:
https://znanium.com/catalog/product/966729

2. baraes, C. H. Cucrema kpoBooOpaIlieHus: ¥ apTepuaibHasi TUIIEpTOHUA: Onoduznueckue
u FeHeTI/IKO-CbI/IBI/IOJ'IOFI/I‘—IeCKI/Ie MCXAaHU3MBI, MATEMAaTHYECKOC W KOMIIBIOTCPHOC MOACIIMPOBAHUC!
Momnorpadus / baraes C.H. - HoBocubupck :CO PAH, 2008. - 252 c. ISBN 978-5-7692-1021-1. -
Tekcr : anextponnsiit. - URL: https://znanium.com/catalog/product/924719

HNHTepHeT-pecypcsl

1. https://compbiol.ru — compbiol.ru https://biomolecula.ru — «buomosekyay



2. https://www.ncbi.nlm.nih.gov — National Center for Biotechnology Information
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