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1. Ilepeyenb MJIAHUPYEMBIX Pe3yIbTATOB 00y4eHHs MO TUCHMUILIUHE, COOTHe-
CEHHBbIX C MUIAHMPYEMBIMH pPe3yJbTATAMHM OCBOECHHSI 00pPa30BaTe/bHOI MPo-
rpammbl 06.04.01 buosorus

B pesynpraTte ocBoenus OIIOII maructpatypsl 00y4aromuics T0KEH OBJa-
JIETh CIICAYIOIIMMU pe3yJbTaTaMu OOy4EHUS 10 TUCIUILINHE:

Koasbl kom- | Pesyabrarsl ocBoeHusi OIIOII Co- | IlepeyeHb miiaHupyeMbIX pe3yJab-
neTeHIun JepKaHre KOMIeTeH N TATOB 00y4YeHUs
M0 JUCIUNIHHE
OIIK-4 CHOCOOHOCTBIO CAMOCTOSATENILHO aHa- 3nameo:
JU3UPOBATH HUMEIOITYIOCS HH(OpMa- - Ha3HaYeHUE U BUIBI HHPOpMAIIH-
IIUIO, BBISIBIIATH (DyH/IaMEHTAIbHbIE OHHBIX MOJIeJIel, OMUCHIBAIOIINX
poOJIeMBbI, CTABUTH 33/1a4y U BBITION- | pealibHbIe 0OBEKTHI WIIH MPOLIECCHI,
HSTH TOJIEBBIE, TAOOPATOPHBIE OMOJIO- | B TOM YHKCIIE, B OMOJIOTHH;
THYECKUE UCCIICIOBAHMUS TIPU PEIICHUH | - TPUHIIUIIBI IIOCTPOSHUS MaTeMa-
KOHKPETHBIX 33J[a4 C UCIIOJIb30BaHUEM | TUYECKUX MOJEIEH.
COBPEMEHHOM armapaTypbl U BBIYUCIH- | Ymemb:
TEJIbHBIX CPEJICTB, HECTH OTBETCTBEH- | - UCIOJB30BaTh TOTOBBIE HH(pOpPMa-
HOCTh 32 Ka4eCTBO Pa0dOT U HAYUHYIO I{MOHHBIE MOJIEIIN, OLICHUBATh UX
JIOCTOBEPHOCTD PE3YJILTATOB. COOTBETCTBHUE PEAbHOMY OOBEKTY U
[EJISIM MOJCITUPOBAHNS,
Bnaoems:
- METOJaMH CaMOCTOSITEIHHOTO aHa-
JM3a UMeroIIeicst OMoIornyecKoi
uH(GOpPMAIIUK U MOJICIIUPOBAHUS
OMOJIOrMYECKOT0 MpoIiecca.
HK-1 CIIOCOOHOCTBIO TBOPUYECKH UCTIONB30- | Snams:
BaTh B HAYYHOW U MPOU3BOACTBEHHO- | - BUJbl, HA3HAYEHHUE U BO3MOKHOCTH
TEXHOJIOTUYECKON JAEITeTbHOCTH 3Ha- | METO/1a MaTEMaTHIeCKOTO MOJICIH-
HUs QyHIaMEHTAIBHBIX U TIPUKIIAI- pOBaHMS KaK YHUBEPCAIBHOIO Me-
HBIX Pa3/Ie]IOB TUCIUILIAH (MOIyTei), | Toaa hopManu3aiuu 3HaHUH He3a-
OTIpEeIAIONINX HAPABICHHOCTh BHUCUMO OT YPOBHSI OpraHU3aluu
(mpo¢uiIb) MpOrpaMMbl MAaTUCTPATy- | MOAETUPYEMBIX OOBEKTOB,;
pBL. Ymems:
- CTPOUTH MaTEMaTHYECKHE MOICTTN
(MaTemaTuveckas Teopus) OUOIOTH-
YECKHX CHCTEM.
1IK-4 CIIOCOOHOCTBIO T€HEpUPOBATh HOBbIE | Bradems:
UJCH U METOINYCCKUE PEIICHMSI. - OCHOBHBIMHU IIPHEMAaMH U CTIOCO-
0amu co37aHUs MTPOCKTA, €TO
o OopMIICHHUS U TIPEJICTABICHUS B
BUJIE MOJIEJIN OMOJIOTHYECKOIO MPOo-
1ecca.

2. Mecto nucuuiuinHbl B cTpykrype OIIOII marucTparypsl

I[I/ICI_II/IHJ'II/IHa «MartemaTudeckoe MOJACIUPOBAHHUC OMOJIOTMYECKUX mnmponec-



COB» OTHOCHTCS K 0a30B0# yacTu bioka «/[ucuurmimHby.

JuciumirHa 1o MaTeMaTH4eCcKOMY MOJIEIMPOBAHUIO JAET HEKOTOpbIe 0a30-
BbIC 3HAHUS W MPEACTABICHUS O BO3MOXXHOCTSIX MATEMATUYECKOTO MOJAEIHPOBA-
HUS, KJIaccu(PUKalUM MaTeMaTHYeCKUX MoJjieleil U 00JacTu UX NPUMEHUMOCTH,
M0Ka3aTh, HA KaKW€ MPUHIHUIUAIBHBIE KAaYE€CTBEHHBIE BOIPOCHI MOKET OTBETUTH
MaTeMaTu4yecKasl MOJIellb, B BUAE KOTOPOi (hopMann30BaHbl 3HAHUS O OUOJIOTHYe-
CKOM oObekTe. Jjist 3TOoro B M3y4yeHue JUCHUILIMHBI BKJIFOUEHBI OCHOBBI MaTeMa-
TUYECKOTO alapaTa KaueCTBeHHON Teopun nuddepeHIManbHbIX YPaBHEHHH, KO-
TOpasi JISKUT B OCHOBE COBPEMEHHOW TEOPUU CIIOKHBIX CHCTEM, TEOPUU KaTacT-
pod, curepretuku. Ha 6aze 3TuX 3HaHHI paccCMaTPUBAIOTCS OCHOBHBIC TUIIHI (TIAT-
TE€pPHbI) BPEMEHHOTO U MPOCTPAHCTBEHHOrO0 JUHAMHYECKOIO MOBEICHUSI, MPUCY-
e OWMOJIOTMYECKUM CHCTEMaM pa3HOrO0 YPOBHs, OT OMOXUMHYECKHX CHCTEM
BHYTPHUKJIETOYHOTO METa0O0IM3Ma, 10 TUHAMUKHN OMOJIOTHYECKUX BUI0B. Bo3MOXK-
HOCTH MAaTEMAaTUYECKOTO MOJEIUPOBAHUS UILTFOCTPUPYIOTCA IPUMEPAMU YaYHbIX
MOJENEN, KOTOPbIE MOYXHO CUYMTATh KJIIACCUYECKUMH. JTa 4acThb Kypca SIBJISIETCS
0a30BOH.

Jlist ocBoeHUs JTUCHUILUIMHBI «MaTeMaTndeckoe MoJeIupoBaHue OUOI0TH-
YECKHUX IMPOIIECCOB» HEOOXOIUMbI KOMIIETEHIIUHU, CPOPMUPOBAHHBIE B paMKax OC-
BOEHUS MPOTrpaMMbl OakajiaBpuaTa B CIEIYIOUUX AUCHUIUIMHAX: «MareMaTukay,
«MaremaTtrueckue METOJIbl B OnoJoruny, «bruodusnkay.

Jlornuecku JUACHUIIINHA «MaremaTrnueckoe MOJIEJIUPOBAHUE
OMOJOTUYECKUX TPOIIECCOB» CBSI3aHA C PSIAOM TUCIUILINH TTPO(ECCHOHATEHOTO
IIMKJIa HanpaBiieHus «buonorusy, n3ydaercs Ha 3aBEpPIIAOIIEM 3Tare OOyICHHS B
MarucTpaTrype M HCHOJb3YETCS MPHU MOJATOTOBKE M HANMUCAHUM MarucCTEpPCKON
JUCCEPTaLIUH.

JucrunrHa u3ydaercs B 4 ceMecTpe 2-ro rojia 00y4eHus: B MarucTparype.

3. O0beM QMCHUIJIMHBI B 324€THBIX €IMHUIAX C YKA3aHUEM KOJN4YeCTBa aKa-
AeMHYECKHUX YaCOB, BbIJEJEHHBIX HA KOHTAKTHYI0 pPadoTy o0y4arommxcsi
npenojgaparejeM (10 BHAAM 3aHATHI) U1 HA CAMOCTOSITEJIbHYIO padoTy 00y-
YaKIIMXCS

OO6mrast TpyA0€MKOCTh AUCITUIUIMHBI COCTaBIsIeT 2 3adeTHhIX enuHuIbl (3E),
72 akaleMHYECKHX Yaca.

3.1. O0béM TMCHUILVIMHBI 110 BUIAM Y4eOHBIX 3aHATHI (B Yacax)

Buj yueOHoi padoThI Bcero yacos
OO0mmast Tpy10€MKOCTb JUCITUTITUHBI 72
KoHnrtakTHas padoTa 00yyarmuxcs ¢ mpernojaBarenemM 16
(o Bu1aM y4eOHBIX 3aHSATUI) (BCETO)
AyauTopHsle 3aHsATHS (BCETO) 20
B Ttom uncne:
[IpakTHuecKue 3aHATUS 10




JlabopaTopHbIie pabOThI 10

B T.4. B aKTUBHOU M MHTEPAKTHBHOMN (popmax 20

CamocrosiTenbHas paboTa 52
B Tom yncie:

Pemenue 3amau 20

[ToaroroBka K NpakTUYECKUM 3aHATUAM 10

Bun npoMeKyTOYHOTO KOHTPOJIS — 3a4eT 22

4. Copepkanue NUCHUIUIMHBI, CTPYKTYPHMPOBAaHHOE MO TeMaM (pa3jejaMm) ¢
yYKa3aHHeM OTBeJeHHOr0 Ha HUX KOJIHYeCTBA aKaJeMHU4YeCKHX YaCOB M BH/IOB
y4eOHBIX 3aHATHI

4.1. Pazoenvt oucyuniunsl u mpyooemMKoCHb no 8UOAM Y4eOHbIX 3aHAmMUI (8
aKademuueckux uacax

o Bunbl yueOHBIX 3aHATHH,
§ BKJTFOYAsl CAMOCTOSATEIbHYIO
= paboty oOyuaromuxcs u
§ TPYIOEMKOCTH (B Yacax)
<
g Ayé[I/ITOpHBIe s
€OHEIC 3aHA- Q
= ya 9 @opMBI TEKY-
Ne Paznen 3) TS S
S IIETO KOHTPOJIS
/11 TUCIIAIUINHBI & 5
2 o 2 T yCIIEBaeMOCTH
o
= T =
= R R
> 85| &= e
= goH e B w
SIS s =R )
- = = o, =T =
b Y7 < o < Q
<c M O 9 o
=] o, < =
O = = <
o Q
1 Bsenenue.  Marematuue- o
A 7 2 0 6 VYcrHbIii onpoc
CKHE MOJIEIN B OMOJIOTUHA
2 Mogenn  OHOJIOTHYECKUX
CHCTEM, OIHMCHIBAEMBIE OJ- Brimonnenue
HUM  auddepeHnnaTbHbIM 14 4 4 75 WHIUBUYATb-
ypaBHEHHEM TMIEPBOTO IIO- HOM pabOTHI
pAnka VYcrHblii onpoc
3 Mogenn  OHOIOTMYECKHUX B
BIIIOITHEHNE
CHCTEM, OIMCELIBAEMEIE CHC-
. WHIABUAYAIb-
TeMoit nuddepeHnanbHbIX 15 2 6 25 Hog pa6I([)}"]rLI
aBHEHUM o
P YcTHBII onpoc
3auer
HToro yacos 72 10 10 56




4.2 Cooeporrcanue oucuyuniunsvl, CMpyKmypupoeannoe no memam (pazoenam)

Cooeporcanue npakmuyeckux 3aHamutl

Homep pa3nena
AUCHHUTINHBI

Tembl NpaKTHYECKUX 3aHATHH

Cemunap 1.

[onsarue moxenu. OOBEKTHI, LIS U METOBI MOACTUPOBaHU. MOAETH B pa3HbIX
Haykax. KoMIbroTepHbIE 1 MaTeMaTHYeCcKue Mojienu. ictopus nepBeIX MoJIeNel B
6uonornu. CoBpeMeHHas KJIacCH(pHUKAIM MoJIesIell OMOOTHYECKUX MPOIIECCOB.
PerpeccuonHble, IMUTAIlMOHHbBIE, KAUECTBEHHbIE MOIETH. [IpUHIIUIIBI UMUTAIIOH-
HOT'O MOJENIMPOBAHMS U IpuMepbl Mozeneld. Crnenndurka MoIEINPOBAHUS KUBBIX
CHUCTEM.

Cemunap 2.

Mogenu, npuBozsmue kK ogHoMy augpdepeHnnansHoMy ypaBHeHuto. [lonstue pe-
IIEHUS! OJJHOI'O aBTOHOMHOTO Au(epeHnnanbHoro ypasueHus. CTaioHapHoe co-
CTOsTHUE (COCTOSTHHUE PaBHOBECHS). Y CTOMYUBOCTh COCTOSTHUS paBHOBecHs. MeTo-
JIbl OLIEHKU YCTOWYMBOCTH. Pemenue nuHeHoro qudQepeHmaibHoro ypaBHeHUs

Cemunap 3.

HenpepsiBHBIE MOAENN: SKCITOHEHIIUATIBHBIN POCT, JOTUCTUYECKUM POCT, MOJENH C
HaUMEHBIIIEH KPUTUUECKON YHCICHHOCTRIO. MoieNn ¢ HenepeKphIBAIOIIUMHUCS T10-
KoJeHusAMHU. [luckperHoe JIorucTudeckoe ypasHeHue. JluarpamMmma u gectauna Jla-
Mepesi. Tunsl perennii npyu pa3HbIX 3HAYEHUSIX apaMeTpa: MOHOTOHHBIE U 3aTy-
XaloUIMe PEIICHNUs, IIUKIIbI, KBa3UCTOXACTUYECKOE MTOBEACHNUE, BCIIBIIIKH YU CIIEH-
HOCTU. MaTpuyHble MOJIETN NONMYJSAIUN. BiausHue 3ana3ipiBanusl.

Cooepoicanue 1a60pamopHvix pabom

Homep pa3nena
AUCHUTINHBI

Tembl 1abopaTOpHBIX padoT

2

1. CocraBnenne nuddepeHnuanpHoro ypaBuenus. Pemenne nunerinoro qudde-
PEHITMABHOTO ypaBHEHUS 001Iero Buaa. CTallmoHapHOE COCTOSTHUE. Y CTOMYH-
BOCTbh CTallMOHApHOTO coctosuus. Popmyna Teitnnopa.

2. AHanu3 HEKOTOPBIX MoAeNel pocTa nonyiasauuu. Moaens Manbryca. Monensb
®depxrosibeTa. Moiellb MPOTOYHOTO KYJIUTHBATOPA.

3. Cucrema IByX aBTOHOMHBIX TUHEHHBIX YpaBHEHHH Tu((HepeHINaTBHBIX ypaB-
HeHui. Ux pemenue. TUIbI 0COOBIX TOYEK.

4. Cucrema ByX aBTOHOMHBIX TU(depeHInaIbHbIX ypaBHeHn. Da3oBas mioc-
kocTh. M3okmuabL. [TocTpoenune $ha30BbIX TOPTPETOB.

5. MccnenoBanue yCTOMYMBOCTH CTAallMOHAPHBIX cocTosiHUI. Monens Bonbreppa.
Konebarenbubie cucteMbl. Mogens bproccensitopa.




5. IlepevyeHb yueOHO-MeTOAMYECKOT0 O0ecnevyeHHs I CAaMOCTOSITeJIbHOM pa-
00THI 00yYAOIIUXCH 10 AUCIHUTIIHHE

1. Mroppe#t, JIx. Martemarnueckas Ouonorus / Jlx. Mioppeit. — M.-
Mxesck: HULL «PerymnsipHas u xaoTudeckas JuHaMHKa», THCTUTYT KOMIBIOTED-
HBIX HccnemoBanui, 2009. — 776 c.

2. Pusnnuenko, I'.}O. Jleknun mo MaTeMaTH4EeCKUM MOJEISAM B OHMOJIOTUH
/T".YO. Puznnyenxo. — M.-Wxesck: HUL «Perynspnas u xaoTuueckas TuHaMUKay,
HNHCTUTYT KOMIIBIOTEPHBIX UccaeaoBanuii, 2011. — 560 c.

3. Pusnumuenko, I'.}HO. buodusnueckas auHamMuka NpPOAYKIIMOHHBIX MPO-
neccos / I'.}O. Puzauuenko, A.b. PyOun. . — M.-MxeBck: MHCTUTYT KOMIIBIOTED-
HBIX uccinenoBanmii, 2004. — 464 c.

4. Pomanosckuii, FO.M. Martematuueckoe MoJeIUpOBaHUE B OMOU3HUKE.
Beenenne B Teopernueckyro o6modpuszuky / KO.M. Pomanosckuii, H.B. Ctenanosa,
J.C. Yepnapckuii. — M.-MxkeBck: MHCTUTYT KOMIBIOTEPHBIX HccienoBanui, 2004.
—472 c.

5. Bomwteppa, B. Marematuueckas Teopus 00pbObI 3a CyIeCTBOBaHUE /
B. Bosbreppa. — M.- MxeBck: MHCTUTYT KOMIIBIOTEPHBIX HccaeaoBaHuii, 2004. —
288 c.

IIpuMepHbIe 3aaHKs 1J151 MHAMBUAYAJbHONH CAMOCTOSTEIbHOM PadoThI

MOJIEJIN:

JKCNOHEHUMAJbHBIA POCT momyJsiuuu (pelieHrue ypaBHEHUs, rpaduk Bpe-
MEHHOM 3aBUCUMOCTH JJIs1 YUCIIEHHOCTH)

JlorucTuyeckuii pocr (peuieHue ypaBHEHHs, rpadUK BPEMEHHOUW 3aBUCHUMO-
CTH JIJIsl YUCIIEHHOCTH, aHAJIU3 YCTOMYMBOCTU CTAIMOHAPHBIX COCTOSIHHI)

Moaeab nonyasiiii ¢ HAUMEHbIIeH KPUTHYECKOH YMCJIeHHOCThIO (Tpaduk
BPEMEHHOMN 3aBUCUMOCTH JIJIsl YUCJIIEHHOCTH, aHAJIU3 YCTONYMBOCTU CTAllMOHAPHBIX
COCTOSIHUIA)

JIuckpeTHoe JIorucTHYecKOe YpaBHeHue. JlectHuna Jlamepest (mocTpoeHue
BPEMEHHON 3aBUCUMOCTHU JIi YMCIECHHOCTH MO TpaduKy 3aBUCUMOCTH, aHAIIU3 yC-
TONYMBOCTHU IOJIOKEHUS PABHOBECHS)

Mopeas JloTku (MO€/Ib XUMUYECKON peakinu) (OrpeaesieHue CTalluOHapHbBIX
COCTOSIHM, MOCTPOEHME TIJIaBHBIX M30KIWH, (a3oBOro MOPTPETa U KUHETUYECKUX
KPUBBIX )

Kaaccuueckass moaess BosibTeppa «XHIIHMK-:KepTBa» (ONpeeiIeHUE CTa-
IIUOHAPHBIX COCTOSIHUI, TOCTPOCHUE TJIaBHBIX U30KJIWH, ()a30BOTO MOPTpPETa U KUHE-
TUYECKUX KPUBBIX)

Mopeab  «XHIIHMK-KEPTBa» (C  y4eTOM  BHYTPUBUIOBOM  KOHKYpEH-
1uK) (onpeeneHue CTalMOHAPHBIX COCTOSIHMNA, MOCTPOEHUE TJIaBHBIX M30KJIMH, (a-
30BOr0 MOPTPETA U KNHETUYECKUX KPUBBIX)

Mopeas rankoan3a (ynpoueHHasi cxeMa) (OrpeesieHue CTallMOHApHBIX CO-
CTOSIHUH, OINpPENIEIICHUE THUMA YCTOWYUBOCTU CTAIIMOHAPHBIX COCTOSIHUWA B 3aBUCHMO-
CTH OT 3HAYEHHI MmapaMeTpoOB CUCTEMBI, BUJ (Pa30BOro MOpTpeTra B 3aBUCUMOCTH OT
3HAYEHUN TapaMETPOB CUCTEMBI)



6. PoHI OLIEHOYHBIX CPeICTB AJsl MPOBeAeHHUs MPOMEKYTOYHOH aTTecTalun
o0y4aromuxcs Mo JUCHUIINHE

6.1. Ilacnopm ¢honoa ouenounwvix cpeocme no OUCyUnIUHe

KonTtpomupye- Ko xonTponupyemoit komnereHun (uinu e€ yactn) / | Haumenosa-
/0 | MbIe pa3aesbl U ee (OpMYITHPOBKA — 10 JKETAHUIO HUE OLIEHOY-
(Tembl) AUCIIUTI- HOTO CPEJICT-
JHHBI (pe3ynbTa- Ba
THI TIO pa3Jieam)
1 | Paznmen 1 OIIK-4. 3auer (Teo-
31,32 peTnyecKkui
K-1. BOIIPOC)
31,V1
2 | Paznmen 2-3 OIIK-4. 3auer (Teo-
Y1, B1 peTuyeckui
K-1. BOIIPOC U
Y2 peleHue 3a-
IK-4. JIa4um)
B1

6.2. Tunoevie KOHmMpOJ/ibHble 3A0AHUA UU UHDbLE mamepuaiibl

6.2.1. 3auer

a) [IpuMepHbIe TEOPETUUECKHUE BOIPOCHI:

1) IlonsiTue moaenu.

2) OODBEKTHI, 1IeJIM U METOABI MOJICTUPOBAHUSI.
3) Mojenu B pa3Hbix Haykax. OU3NYECKHE U MATEMATUUECKUE MOJIEIH.
4) UcTtopus mepBbIX MOJeNel B OUOIOTHH.
5) CoBpemenHas kiaccuuKaius MoJene OMOJIOTMYEeCKUX IPOLECCOB:
PErpeCCUOHHBIE, UMUTALIMOHHBIE, KAYECTBEHHBIE MOJIEIIN.
6) Cnenuduka MOJETUPOBAHUS )KUBBIX CUCTEM.

7) Craniuonapnoe coctosinue. @opmyna Tewopa.
8) YcToMYMBOCTh CTAllMOHAPHBIX COCTOSIHMM (Cy4yall OJHOTO ypaBHEHUS):
MOHATHE 00 YCTOMYMBOCTH, aHATMTHUUYECKUI METOJ| ONpeAesieHUus TUIa YCTONYH-
BocTU (Metof JIssmyHOBA),
9) I'padmuecknii MeTOA OMpEEICHUSI TUIIA YCTOWYUBOCTH CTAIIMOHAPHOTO
COCTOSIHHSI.
10) Ananu3 HeKOTOpBIX MoAeneil pocrta momyisiuuii. Moaenn Manbryca.
Jloructnueckas mogens Oepxronpcra. Moaens MpOTOYHOTO KyJIbTUBATOPA.

11) UccnenoBanne yCTOMYMBOCTU CTAllMOHAPHBIX COCTOSIHUM HEJIMHEWHBIX
CHUCTEM BTOpOTO mnopsjaka. Meroy JlanmyHoBa jauHeapu3aluyd CUCTEM B OKPECTHO-
CTU CTallMOHAPHOTO COCTOSIHUSL.

12) Monens Bonbreppsi-JloTku.

13) TpurrepHbie CUCTEMBI.

0) KpUTEpPHUH OLICHUBAHUS KOMIETEHIIUN (PE3yIbTAaTOB)




OueHuBaeTcsl MOJHOTAa OTBETAa HAa BOMNPOC, YMEHUE MPUBOAUTH NMpaKTHYe-
CKHE€ IPUMEPBI.

B) ONMCAHUE IIKAJIbl OLIEHUBAHHUS

OrneHrBaHuE YCTHBIX OTBETOB MPOBOAMTCS MO MPHUHLMUIY «3a4TEHO» / «HE
3aYTEHOY.

«3auteHo» (3-5 6ayI0B) BBHICTABIISETCS B CiIydae, €CIM MarkuCTPaHT MOJIHO-
CTBHIO OTBETWJI HA TEOPETUYECKUI BOIPOC U MPOJAEMOHCTPUPOBAT YMEHUE MPUBO-
JUTH TIPUMEDPBI.

«He 3autreno» (0-2 Oamna) - B Cilydae CXEMaTHYHOTO OTBETa C TPyOBIMU
OLIMOKaMHU.

6.2.2. Pemienue 3aaau.

a) [IpumepHbIe 3a1aHMs:

1) Haitnure cTanmoHapHble COCTOSIHUS YPaBHECHMIA:

dx/dt —Ax’= - Bx

dx/ dt +6x=x"+8

2) Paznoxute dyukiuto B psaja Teitnopa:

f(x)=x’+1; mpu x,=1

f(x)=In(x); mpu x,=1.

3) Onpenenute 1o rpaduky QyHKIINN YCTOMIMBOCTH CTAIIMOHAPHBIX COCTOSTHHM.

Jix)
a ; Jix)

4) Haiinure craimoOHapHbIE COCTOSIHHS YPaBHEHUN, ONPEAEIUTh TUII YCTOMYHUBO-
CTH C MOMOIIBIO Tpaduka GpyHKIUN:

dx/ dt= x*+6x+ 8;

dx/dt=x*+x’-6x".

5) C nomouisto AuarpaMmsl Jlamepest MOCTpOUTh rpapuK AMHAMUKHN YUCIEHHOCTH
MONyJISIIUK, eciu 3aBucuMocTh N =f(N,) umeer Bu:



01 2 3 4 5 a6 7 8 9 1011N
6) IIpoBenure NMHEAPU3AIMIO CUCTEMbI YPABHEHUI B OKPECTHOCTH HYJIEBOTO CTa-
[IMOHAPHOT'O COCTOSIHUS U ONPEAEIUTE €ro TUIl YCTOMUHUBOCTH:

ﬁ—h’y—ﬁ—y

dt , ) i
ﬁ:5:)r:4+y3+2Jc—3_ju;
dt

0) KpUTEepUU OIICHUBAHUS KOMIIETCHIINIA (PE3yJIbTaTOB):
- IOJIHOTA PEIIeHUs 3aa4u;
- IPaBWJIBHOCTH XO/1a PEIICHUS 3aa4H.

B) OIMCaHUE IIKAJIbI OICHUBAHUSI:

OueHrBaHue 3a7a4 MPOBOIUTCS MO MPUHIUITY «3ayTeHo» (3-5 6amioB) / «He
3auteHo» (0-2 Oamra). «3auTeHO»: 3a7a4a MOJHOCTHIO U MPABHIIBHO PEIICHA WIIH
HaMEUeH MPABWIBHBIN XOJT €€ PEIIeHUs 0e3 MOTHBIX PacueTOB.

«He 3auTeHo»: 3aaua He penieHa.

6.3. Memoouueckue mamepuainst, onpeoeasarouiue npouedypvl OUeHUBAHUA 3HA-
HUil, YMeHUll, HABbIKO8 U (U1U) Onvima O0esameabHOCHMU, XaApaKmepuyrujue
Imansvt hopmupoeanus Komnemenyuil

[Ipouenypa oneHnBaHus 3HAHWM, YMEHUM, HABBIKOB MO AUCHUILUIMHE «Mare-
MaTHYECKOE MOJIETMPOBAHNE OMOJOTUIECKUX MPOIIECCOB» BKIIFOUAET YUET YCIEIII-
HOCTH T10 BCEM BUJaM OLIEHOYHBIX CPeACTB (I1. 6.1).

dopmMa MPOMEKYTOUHOTO KOHTPOJISI TIO TUCIUTIIINHE (3a4€T) BKIFOUACT B CeOs
BBINOJIHEHUE CJICTYIOUIMX BHJIOB TEKYIIETO KOHTPOJIS:

Ne n/m Buabl Tekymero KOHTpoIs Banael | KonmuyectBo |Cymma 6amno | basua B nporpamme BPC
1 JlaboparopHas pabora 0-10 5 50 44
2 [IpaxTuyeckoe 3aHsATHE 0-20 2 40 36
(cemunap/maboparopHas pabora)
Hroro 90 80
3 3auer (Bompochl + 3aga4a) 10 1 10 20
Bcero 100 100
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Ha npaktuueckux 3aHSITHSIX, KOTOPBIE MMPOXOAAT B opMe CEMHHApa, Maru-
CTPaHThl YCTHO OTBEYAIOT HA BOIIPOCHI, JOMOJHAIOT OTBETHI TOBApUIIEH, pa3Oupa-
IOT HEMIOHATHBIE MOMEHTBI, CBSI3aHHBIE C MATEMATUUECKUM MOJEITUPOBAHUEM.

Ha naGopaTopHBIX 3aHATUSAX 3aKPEIUISIOT TEOPETHUUECKUA MaTepuai ¢ Io-
MOILBIO PELICHUs NPeUIoKEHHbIX 3a1a4. CHauana 3aja4u pa3ouparoTcs ¢ Ipero-
JaBaTeJIeM, IIOTOM Ka)K/Iblil MArUCTPAHT PEUIAET UX CAMOCTOSTEIBHO.

K ¢opmaM KOHTpOJsI OTHOCUTCSI IPOMEXKYTOUYHAsl aTTecTalus — 3a4er. 3a-
YeT IPOBOJAMUTCS B JIBa 3Tana: NEPBBIM 3Tall BKIIOYAET YCTHBIM OTBET MaruCTpaHTa
[0 BBILIECNIPUBEICHHBIM BOIIPOCAaM, BTOPOM 3Tall - PEIICHHE MPEII0KEHHOTO
MPAKTUYECKOIO 3a/1aHHUsl, IPEACTABICHHOIO B MyHKTE 6.2.

Kpumepuu oyenku 3nanuii npu coaue 3auema
«3a4TeH0» CTaBUTCS MArUCTPAHTY MPU BHIMOJHEHUU CIEAYIOIMINX YCIOBUMA:
" [IPaBWIbHOM, IMOJHOM, JIOTUYHO MOCTPOEHHOM OTBETE HAa TEOPETUYECKUI
BOIIPOC;
" [IpPaBWJIbHOM PEIICHUH 33JaYU.
CtyzaeHT 0cBOOOXKIAeTCs OT Cllayu 3a4eTa pu Habope B TEKYIlel ycreBae-
MOCTH He MeHee 51 Gara.
«He 3auTeno» - mpu:
" CXEMaTHYHOM OTBETE;
" HEPEUIEHHOW 3ajJaye.
CryneHThl, HE MOCEIIANINE 3aHSATHUS OTBEYAlOT Ha | TEOopeTUYeCKuil BO-
IpoC U pemaroT 3amady owmnera. Kpome TOro, OHU JOJKHBIC BBIIOJTHUTH CaMoO-
CTOSITEIPHO MHANBUAYATHLHOE 33/IaHKE, BKIIOYAOIIEE 33a/1a4i, KOTOPhIE peranuco
B TEUCHUE CEMECTpA.

7. IlepeyeHb OCHOBHOM M JOTOJIHUTEJbHON yU4eOHOM JIUTEPATyPbl, HEO0XOAU-
MO 1151 0CBOCHHSI JUCHMILTUHbBI

1. F'ony6eBa, H.B. MartemaTndeckoe MOACIMPOBAHUE CUCTEM M IPOIIECCOB.
[DnmexkTponHsbIil pecypc] — Dnekrpon. nan. — CII6. : Jlans, 2016. — 192 ¢c. —
Pexxum moctyma: http://e.lanbook.com/book/76825 — 3arm. ¢ skpaHa.

2. AnppeeBa, E.A. OntumanbHoe ynpapieHHE OMOJOTHYECKHUMH COOOIIECT-
Bamu : ydebHoe mocooue / E.A. Auapeea, H.A. Illunosa ; ®enepanpHOE TOCY-
JApCTBEHHOE aBTOHOMHOE O00pa30BaTEIbHOE YUYPEKJACHHE BBICIIErO MPOQEeccuo-
HaJpHOTO OOpa3zoBaHusi «CeBepHbI (ApPKTHYECKUM) (efepaibHbIii YHUBEPCUTET
umenn M.B. JlomoHocoBay, MunucrepctBo oOpa3oBaHus U Hayku Poccuiickoi
deneparuu. - Apxanrenbck : U] CADY, 2014. - 241 c. : un. - bubnauorp. B KH. -
ISBN 978-5-261-00880-4 ; To xe [OnektponHslii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=312265

0) OoonontnumenvHan 1umepamypa:
1. bparycs, A.C. JluHaMu4decKne CUCTEMBbI M MOJIETTH OMOJOTHHU. [DIEKTPOH-
uelii pecype] / A.C. Bbparycs, A.C. HoBoxunos, A.Il. [lnaToHoB. — DeKTpoH.
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naH. — M. : ®wsmarmur, 2009. — 400 c. — Pexum pgocrymna:
http://e.lanbook.com/book/2119 — 3ari. ¢ skpaHa.

2. FOpoBuu, B.M1. MaremaTtudeckre MOJEIN €CTECTBEHHBIX HAyK [DJIEKTPOH-
HBIN pecypc] : yueOHOoe mocobue. — DnektpoH. naH. — CII06. : Jlanws, 2011. —
336 c. — Pexxum nocrtyna: http://e.lanbook.com/books/element.php?pll 1d=689

8. Ilepeuenn pecypcoB HH(OPMALMOHHO-TEJIEKOMMYHUKAMOHHOM ceTH «UH-
TepHeT» (najiee - ceTh «IHTEpHET»), HEOOXOAMMBIX /IJI1 OCBOEHUS U CIUTLIH-
HBI

1. Nudopmannonnas cucrema "unamuueckue moaenu B ouonoruun" / Moc-
KOBCKHUU TOCYJapCTBEHHBIN yHUBepcuTeT M. M.B.JIomoHOCOBa, OnonorndyecKkuii
dakynbret, kapenpa 6uodusuku. - http://www.dmb.biophys.msu.ru/ (gara o6pa-
menus: pespans 2015)

2. Puznuuenxo I'.}O. Marematnyeckoe MoieupoBaHue B Ouojoruu. — bruoso-
rusi Maremarunyeckas — [lomynsiuonHast TuHaMuKa — DKOJIOTHUS MaTeMaTHYeCKasl.
- http://www.library.biophys.msu.ru/MathMod/ (nata oGpamienus: depanb 2015)
3. YueOHble MaTepuaibl (TexHuuyeckas omodnuoreka). DakynbTET MOJICKYISIp-
HOU u Omosiormdeckon ¢uzuku MDTU. - http://bio.fizteh.ru/student/files/ (nmara
obpamenus: ¢pepasb 2015).

9. MeToauueckue YKazaHnud 1Jisd oﬁyqamumxca 0 OCBOCHHUIO JUCIUIIIMHBI

Bua yueOHbIX Opranusanus 1esiTeJJbHOCTH CTYJAeHTa
3aHATHH

Ipakrnueckoe | [IpopaboTka yueOHOH nuTepaTypshl, yAelssi BHUMaHHUE IPEII0KEHHBIM BO-
3aHATHE IIpocaM BBIHOCUMBIM Ha oOcykaeHue. KoHcnekTupoBaHue MCTOYHHUKOB. Pa-
00Ta ¢ HHTEPHET UCTOUHUKAMHU, MTOJTOTOBKA OTBETOB HA BOIIPOCHI.

JlaGopaTopHoe | Pemenne npakTudeckux 3aaad, pa3dop KIACCHUYECKHUX MAaTEMaTHUYECKHX MO-
3aHsATHE neneil. Pemenune auddepeHunanbHbIX YpaBHEHHM, MOCTpoeHHE TIpadUKOB

(byHKIMHA.

10. Ilepeyenb MHPOPMANUOHHBIX TEXHOJIOTHIl, UCMOJIb3yeMbIX MPH OCYIIECT-
BJICHHMH 00pa30BaTeJbHOI0 Ipouecca Mmoo AMCHHUILIMHE, BKJIKIYas IepevyeHb
NMPOrpaMMHOIo0 o0ecnevyeHnss U HHPOPMAIMOHHBIX CIIPABOYHBIX CHCTEM

1. Opranmsanus B3aUMOJEWUCTBUS C MAaruCTpaHTaMU IOCPEIACTBOM 3JIEKTPOH-
HOW MOYTHI (pElIeHUE OpraHU3alMOHHBIX BOIPOCOB U KOHCYJIbTUPOBAHUE MTOCPE-
CTBOM 3JIEKTPOHHOM ITOYTHI).

2. MHcnons3oBaHWE MHTEPAKTUBHOM JOCKHM M IPOEKTOpa IpU IPOBEICHUHU Ce-
MUHApPCKHUX 3aHATHUMN.

3. bonbiias yacTe CEMUHAPCKUX 3aHATUN MPOBOAMTCS B AKTUBHOW M MHTEPAK-
TUBHOU (opMe: MPUMEHSIOTCS 00pa3oBaTeNibHbIEe TEXHOJIOTHUH, HANIPABICHHBIE HA
npUOOpETEHUsI HABBIKOB CAMOCTOSITENIbHOM pabOThl, pa3BUTHs TBOPUECKOTO MBIIII-
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JICHUSI, YMEHHE CHHTE3UPOBATh MOJYyUYEHHBIE 3HAHUS U MPUMEHSATh WX B PEIICHUU
MPaKTUYECKUX 3a/1a4. DTO: TUCKYCCUH, 1e0aThl, MpOoOIeMHbIe CeMUHApHI (11.12.2)

11. Onncanue MaTepraJIbHO-TEXHUYECKOM 0a3bl, HEOOXOAMMOM JJIS OCYIIeCT-
BJIEHHsI 00Pa30BaTEJIbHOI0 MPOLECCca MO AMCHUIIMHE

MuHUMaTEHO HEOOXOIUMBIHN JJIsl peaanu3aluid MOAYJIS ITUCIUILIAHEI Tepe-
YeHb MaTepUaTbHO-TEXHUYECKOTO 00ECIIeUeHHs BKIIOYAET B ce0sl ayoumopuro 0/
NPAKMUYeCKUx u 1ab0opamopusix 3aHAmMull Ha 15 nocadounvix mecm ¢ Komnviome-
DOM, MYITbMUMEOUIIHLIM NPOEKMOPOM U IKPAHOM.

JIJist BBIMOJTHEHUST TAOOPATOPHBIX pabOT HEOOXOIMM KOMIBIOTEPHBIN Kiacc
C COOTBETCTBYIOIIUM IMPOTPAMMHBIM 00€CTIEYEHNEM U BBIXOJIOM B CETh HHTEPHET.

12. Unble cBeeHus M (WIH) MaTePHAJIbI

12.1. Ocobennocmu peanuzayuu OUCUUNIUHBL 011 UHBATIUOO8 U JIUY C OZPAHU-
YEHHBIMU 803MONCHOCHAMU 300P06bA

na ocywecmenenus npoyedyp mexyweeo KOHMpOJsi YCneeaemocmu u npo-
MENCYMOYHOU ammecmayuu 00yYanwuxcsa UHBAIUO08 U JUY C OCPAHUYEHHbIMU
B03MOACHOCMAMU 300P0B8bS YCMAHABIUBAIOMCS A0ANMUPOBAHHbIE OPMbL NPOBe-
OeHUsl C Y4emom UHOUBUOYALbHBIX NCUXODUIUONOSUUECKUX 0COOeHHOCmel. O
JUY C HapyuwleHuem 3peHusi 3a0aHus NPedaasaromes ¢ YKPYNHEHHbIM wpugmom,
0J1s IUY C HapyweHuem Cliyxa — OYeHoUYHble CpeoCcmsea npedoCmasisiiomcs 8 NUCh-
MeHHOU (hopMme C 803MONCHOCTNBIO 3AMEHbL YCIMHO20 0MEema Ha NUCbMEHHbIU, Ol
JUY C Hapyuienuem OnopHO-08U2AMENbHO20 annapama o0sueamenbHvle Gopmyl
OYEHOUHBIX CPeOCm8 3AMEHAIOMCS HA NUCbMEHHbLe/YCMHble C UCKTIOYeHUeM O8U-
eamenvHou akmugHocmu. Ilpu Heobxooumocmu cmyoeHmy-uneaiudy npedocmas-
Jisilemcsi 0ONnoIHUmMeNbHoe 8pemMs 05 GblNOaHeHUs 3a0anus. llpu evinoinenuu 3a-
Oanutl 01 6cex epynn Juy ¢ 02PAHULEHHLIMU BO3MOICHOCIAMU 300P08bs OON)C-
Kaemcsi npucymcmeue UHOUBUOYAIbHO20 NOMOUHUKA-CONPOBOAHCOaOWe20 OJis
OKA3AaHUSL MEXHUYECKOU NOMOWU 8 OG)OPMIAEHUU Pe3YIbmamos Npo8epKU chopmu-
POBAHHOCIMU KOMNEMeHYULL.

12.2. Ilepeuensv odpazoeamensHblX MeExXHON02UIl, UCNOIb3YEMBIX NPU OCYULECHI-
6/1eHUU 00PA306amMenbHO20 NPOUECCA RO OUCYUNTIUHE

12.2.1. Cemunapckue 3anamus

[lens cemunapa — yriayOmasiTh, paciupsATh, ACTATU3UPOBATH 3HAHUS, TIOJTY-
YEHHbIE U3 CHEIUATBLHON JUTEpaTyphl U JeKiuil. OHU pa3BUBAIOT HAYYHOE MBbIIII-
JIEHUE U P€Yb, TO3BOJISIIOT IPOBEPUTH 3HAHUS CTYACHTOB.

3ajaun, KOTOPBIE PEeIIaeT CEMUHAP:

1) pazBuTHE TBOPUYECKOTO MPO(PECCHOHATEHOTO MBIIILIICHUS;

2) no3HaBaTeNbHAsi MOTHUBAIIUS;

3) oBJiaieHKE SI3bIKOM HaYKH, HABBIKK OTIEPUPOBAHUS TOHATUSIMU;

13



4) oBnaZicHUE YMEHHUSIMU M HABBIKAMU TTOCTAHOBKH U PEIICHUS HHTEIIICKTY-
aJIbHBIX MPOOJIEM U 3a/1a4, OTIPOBEP>KEHHUS], OTCTAUBAHUSI CBOEH TOUKHU 3PEHUS;

5) MoOBTOpEHUE U 3aKPEIUICHUE 3HAHUII;

6) KOHTPOJIb;

7) nemparoruyeckoe oOIIeHHE.

[1nanel ceMMHAPCKUX 3aHATUHN, UX TEMaTHKa, PEKOMEHIyeMasi JIUTepaTypa,
1eb U 337]a41 €€ U3YUYEHUs1 COOOIIA0TCS MPEno/iaBaTesieM Ha BBOJHBIX 3aHATHSIX.

CocraBuTeb: Bbynatora O.B., x.0.H., foneHT Kadeaps! GU3NOIOTHH YEII0-

BC€Ka U l'ICI/IXO(bI/I?)I/IOJ'IOFI/II/I
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