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1. Hesn n 3axaun y4eOHOM 1M CHMIIJIMHbI

[enbro TMCHUIUIMHBI SIBJISETCS U3yYEHUs] OCHOBHBIX METOJIOB MOJIEIIMPOBAHUS CUCTEM U

BAKHEHIINX KJIACCOB UX MaTEMaTHYECKUX MOJIEIEH.

3ajayeil AMCLMILUIMHBI SIBJISETCS O3HAKOMJICHHE CTYAEHTOB C METOJaMH IOCTPOEHUs
MoOJeNiell CTOXAaCTUYECKMX CHCTEM U METOJaMU HEJIMHEHHOW JUHAMHUKM B IIJJaHE HX
WCI0JIb30BAHUS U1 OIIMCAHUS CUCTEM YIPABICHUS.

B pesynbpTaTe u3yyeHus AUCHUIIINHBL:

—  CTYHEHT JOJDKEH 3HaTh: INPUHLMIBI pa3paOOTKU HENPEPHIBHBIX U TUCKPETHBIX CHCTEM B
pamMKax MOJIEIH «4EpPHOrO SIIMKa», METOJbl MMMTALUU CIy4alHBIX paclpelesieHud Ha
OBM, 0CHOBHBIE MOHATUS TEOPUH TUHAMUYECKUX CHUCTEM;

—  CTYAEHT JIOJDKEH YMETh: pa3padaTbiBaTh MPOrpaMMbl IMHUTALIMH CIy4alHbIX pacripeaesieHuit
n  APIICC-curnanoB, paccuMThiBaTh  I€pelaTOYHble  (DYHKIMM U YacCTOTHBIE
XapaKTePUCTUKU JIMHEHHBIX JUCKPETHBIX W HENPEPBIBHBIX CUCTEM, HCCIENOBaTh Ha
YCTOWYUBOCTH TPACKTOPUH IUHAMUYECKHX CHUCTEM;

— CTy,)IeHT JTOJIDKCH HpI/IO6peCTI/I HAaABBIKHU 11O KOMIIBIOT! epH0171 nMuTannuu CﬂyqaﬁHBIX BCJIMYUH U
APIICC-curuasnos.

2. TpeGoBaHus K pe3yJbTATAM OCBOCHHS JUCHUILINHbBI

Hucuunnuuaa «MoaenupoBaHUe CHUCTEM» HampaBjieHa s OCBOCHMS CIIETYIOIINX
KOMIIETCHIIMH OCHOBHOW  00pa3oBaTeIbHOW TMporpaMMbl  IMOATOTOBKH  0OakajgaBpa IO
HanpaBiieHnto  moarotoBku  09.03.01«Mudbopmatrika ©  BBIUMCIUTEIbHAS  TEXHUKA

(benepasbHOr0 TOCYAapCTBEHHOTO 00pa30BaTEIBHOTO CTAaHIAPTa BHICIIETO 00Opa30BaHUS:
— CnocoleH ocymiecTBIsATh cOOp, 00pabOTKy, aHamu3 M O0O0OOIICHHE Ppe3ylIbTaTOB
AKCTIEPUMEHTOB M UCCIIEAOBAaHUH B MTPO(ECCHOHATLHOMN eATEILHOCTH

[Imanupyemble pe3yabTaThl OOYYEHUS TPU WM3YYCHUH TUCIHILIMHBI, COOTHECEHHBIC C
IUTAHUPYEMBIMH  pe3yJIbTaTaMH OCBOCHHUSI 00pa3oBaTEIbHON MPOrpaMMbl, IPEICTABICHBI B
Tabiuue 1.
Tabmuua 1. - [Imanupyembie pe3yabTaTbl 00y4CHHUS MPH U3YYCHUN JUCHUIUIMHBI, COOTHECEHHBIS
C IJTAHUPYEMBIMU PE3yJbTaTaMU OCBOCHHUSI 00pa30BaTEILHON MPOTPAMMBI

Kon HaumeHoBanue Kon u HammeHOBaHMe Ilnanupyemblii pe3yabrat Kon
KoOMIIeT KOMIIETCHIIMHU HHAUKATOPA JOCTHKCHUSA 06yqemm nmokasarteJjas
eHIIUU IIK 0 JUCHHUILINHE 0CBOECHHUS

1IK-1 Cnocoben WN/-1nk-1: 3Haer menu | 3HATH:
OCYILECTBIIAT | ¥ 3aJa4M POBOJIUMBIX | METO/IbI HOCTPOEHUS u 3(IMK-1)1
b cOop, | uccaenoBaHuM, aHajansa MOJCIICn
06paGoTKy, | MeTomel mpoBeaeHus | MHPOPMAIHOHHO
aHam3 U | 9KCTIEPHMEHTOB y | BPIMUCIHTCIBHBIX "
N ABTOMATU3MPOBAHHBIX
00001IeHNe | HAOIIONCHUI,
CHCTEM-
pe3ynbTaToB | 00001IeHUS u
9KCIIEPUMEHT | 00paboTKH v
OB u | “HpoOpMaIUH. METD: VIK-1)1
ONpeIENATh CpelacTBaMu (
nccaea0BaHu
. V-2 Vaeer | MATEMATHIECKOrO
1 B TK-1- MOJIETTUPOBAHHUS
HpO(bevCCI/IOH MPUMEHSTh >PrOHOMHUECKHE
AIbHOH HOPMAaTHBHYIO XapaKTEPUCTHKU
ACATCIIBbHOCT JAOKYMCHTAIUIO B MPOrpaMMHBIX WWuimn




npodeccruoHaIbHO M
JICSTEIIBHOCTH.
W/T-3rk-1: Brnaneer
HaBbIKAMH
MPUMEHEHHUSI METOJIOB
aHanmm3a Hay4IHO-
TEXHUYECKOU
UHpOpMan B
npodeccnoHaIbHO M
JICSITEIIbHOCTH

IMporpaMMHO-anmnapaTHbIX
CUCTEM

Biaagern:

- HaBbIKAaMH IMPUMCHCHU
araparta MaTeMaTUYCCKOIo H
HUMUTAIUOHHIOI'O
MOJCIINPOBAHUA JJIA
HUCCIICAOBAHUA

XapaKTCPUCTHUKU CUCTEM

B(IIK-1)1

3. MecTo IMCHUILUIMHBI B CTPYKTYpe 00pa3oBaTeIbHON NMPOrpaMMbl

JlucumniauHa OTHOCUTCS K YacTH, (OpMHUpPYEeMON ydacTHUKaMU 00pa30BaTeNIbHbIX
OTHOIIIEHUH YacTu Oioka 1 oOpa3zoBaTesbHOI MPOrpamMMBl.

4. Conepskanue QM CHUNINHbBI

4.1. TeMaTHYeCKNH IJIAH JUCIHHIIJIHHBI

Ounas ¢popma o0ydyeHus

KonrakTHas °
8 paGora no = o E =
(=]
© | BUIaM Y4eOHbIX = % = =
=7 3aHATHI = =, B = Er
= g g 23 g 9
HaunMeHoBanune Bcero < v A = =9 s 28 2 E{
pa3aeaoB M TeM 4acoB E =& § P28 S % = = ’E S
E 3) )
s § g =d S| 8 = Z g =
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2| BlRad &gl = 2
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Tema 1. HUmuranus
. uu Omnpoc, 113,
CJIyYaiiHBIX pacnpeneaeHui 25 12 | 4 - 8 13 Teer
Tema 2. JInHeliHBIE MOJEIHN
g 27 | 14| 4| - | 10 | 13 | Onpoc, 13
CHCTEM
Tema 3. JInHeliHbIE
Omnpoc, 113,
CTOXAaCTHYECKHE MO eI 32 19 | 4 - 15 13 Teer
CHCTEM
Tema 4. HMHAMHYECKHe
A . Ormpoc, 113,
CHCTEMBI. Heauneinbie 24 10 | 10 - - 14 Teer
MOJIEJIM CHCTEM.
Kypcosas padora - -
OKk3aMeH 36 36
Bcero 144 | 55 | 22 - 33 53




3aounas popma oOyueHust

KonrakTHas °
] 6 -
= pabora no = o 5 E
\§ BH/JIaM y4eOHBIX = % = =
= 3aHATHH 5« S B z E{
HauMeHoBaHHe Bcero 2 2 4 = E s a:a 8_' 2 E(
L) L) \Q
PAa3/Ie/IoB U TeM yacos | E| = |2 8% 22 €% = = e
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Tema 1. Nmutanus
. uu Ormpoc, I13,
CJIy4aiiHBIX pacnpeaeaeHuii 35 5 1 - 4 30 Teer
Tema 2. JluHeiiHble MOAeIH
8 3% | 5| 1| - 4 | 30 | Ompoc, 13
CHUCTEM
Tema 3. JIuHeiiHbIC
Omnpoc, 113,
CTOXACTHYECKHE MO eI 35 5 1 - 4 30 Teer
CHCTEM
Tema 4. HHAMHYECKHe
A . Omnpoc, 113,
CHCTEMBI. Hemuneiinbie | 30 1 1 - - 29 Teer
MOJIeJIM CHUCTEM.
KypcoBas pabora - -
DK3aMeH 9 9
Bcero 144 | 55 | 4 - 12 | 119

4.2. Onucanue coaepKaHusl TUCUUIIIHMHBI
Tema 1. UMutanus ciay4aiHbIX pacnpenaejeHui

Jekuuss 1.1. MogeaupoBanue caydaiHbix BejquduuH Ha IBM. [‘enepartopsl
MICEeBJOCTYYailHbIX YHcel — oOOuuMe MNPUHIMIBI MHOCTpOoeHUs. MyJIbTHUIUIMKAaTUBHbBIC
KOHT'PY3HTHBIE TeHepaTopbl. OOLIKN aIropuT™M UMUTAIIUU JUCKPETHOTO pacrpeaenacHus. Metos
oOpatubix ¢GyHKIME. VMuTanmusi rayccoBCKOTO pacmpesneneHus. MMuranus MHOTOMEpPHOTO
PaBHOMEPHOTO pacnpeneneHus. IMutanus HEKOTOPbIX MHOTOMEPHBIX PACIIPEIEICHUI.

JlaGopatopnass pabora 1.1. I'eHepamusi mocjeq0BAaTENbHOCTENl HeNPEPbIBHbIX
CIy4aiiHbIX BeJIMYMH Ha JBM.

Lenb pabotel: hopMupoBaHrue yMEHUH MO pa3pabOTKe MPOrpaMMHBIX MPUIOKEHUN IS
TEHEepalMy TOCJIEeI0BATEIbHOCTE HE3aBUCHMBIX HEMPEPBIBHBIX CIy4alHBIX BEIUYUH C
Pa3IMYHBIMU 3aKOHAMM paCpeaesICHHUS.

3amgaHus:

e pa3paboTaTh MNPUJIIOKEHHE, TeHEpPUpYIOILee IOCIe0BAaTEIbHOCTh  HE3aBUCHUMBIX
peanu3anuii CllydalHbIX BEJIMYMH C TI0Ka3aTelIbHbIM 3aKOHOM paclpeleieHud u
pacnpenenenueM Penes, ucrnonb3ys MeTo1 0OpaTHBIX (QYHKIUH.

e pa3paboTaTh MPUJIOKEHHE, TCHEPUPYIOILee IOCIeI0BATEIbHOCTh  HE3aBUCHUMBIX
peanu3anuii cay4ailHbIX BEJIMYHUH C HOPMAJIbHBIM 3aKOHOM paclpeieseHus, UCHOJb3ys
METO/JI MPeoOpaz0BaHUsI KOOPAUHAT.

JlabopaTtopHass paGora 1.2 TeHepamusi NOC/IEAOBATEIBLHOCTEH JIMCKPETHBIX
CIy4aiiHbIX BeJJMYMH Ha JBM.




Henp paboTtel: popMupoBaHHE YMEHUH MO pa3pabOTKe MPOrpaMMHBIX MPUIOKEHUHN IS
reaepanuun HOCJIGIIOBaTeJIBHOCTefI HC3aBUCUMBIX JUCKPCTHBIX CﬂyqaﬁHbIX BCINYHUH C
Pa3IMYHbIMU 3aKOHAMU PacIpeIeIICHNUS.

3anaHus:

e Pazpaborare TNpHIOKEHHE, TEHEPUPYIOIIEE IOCIEAOBATEIFHOCT,  HE3aBUCHUMBIX
peanmaunﬁ CJIy‘I&ﬁHbIX BEJIUYUH C OHHOMHAIBLHBIM 3aKOHOM pacnpeacicHus,
HCIIOJIb3YA OGHIPIﬁ AITOPUTM U1 BCIIMYUH C KOHCYHBIM YU CJIOM 3HAUCHUM.

e Pazpaborarte mNpHUIIOKEHHE, TECHEPHUPYIOIIEEe TIOCIEJOBATEIIFHOCTH  HE3aBUCHUMBIX
peanu3anMii  ClIy4alMHBIX BEIMYHMH C 3aKoHaMu pacnpeneneHus Ilyaccona u
TCOMECTPUUCCKUM, HCIIOJIb3YyA 06HII/H>'I AITOpUTM I BCJIIMYUMH CO CYCTHBIM YHUCIOM
3HA4YCHUM.

e Paszpaborarh npuIoKeHNE, UMUTUPYIOIIEE CXEMY MCTIbITaHUM bepHymnu 1i1s coObITus C
3aJaHHOW BEPOSATHOCTBIO.

Tema 2. JIu"neirnbie MOJCJIH CHCTEM

Jlekums 1.2. JInHeiiHble cuCTeMBbI ¢ HeNpepbIBHBIM BpeMmeHeM. [loHsATHe IMHENHHON
cucreMbl. CBepTOYHblE HUHTErpaibl. VIMmynbcHas XapakTepucTuKa. YciaoBHe (U3MUECKON
peannzyemoctu. KomrnekcHas, aMmuiTyiHas, ¢pa3oBas 4aCTOTHbIE XapakTepucTHku. Crucrema B
yacToTHOU obnactu. [lepenatounas ¢pyHKIus. Y CTOMUYNBOCTh CUCTEMBI.

Jleknus 1.3. /IuHeHbIE CHCTEMbI C JMCKPETHBIM BpeMeHeM. /[MCKpEeTHbIE CUTHAIIBI.
[Togmena wacrotT. Yacrora HaiikBucra. Z-mpeoOpa3zoBanue, ero cpoiictBa. WMmynbcHas
XapakTepucTuka. YcioBue  ¢usnyeckoil  peamuszyemoctu. Ilepematounas — QyHKUuS.
KowmmnekcHasi, ammiuuryaHas, ¢a3oBas 4acTOTHbIE XapakTepucTHku. CucreMa B 4YaCTOTHOM
obnactu. YCTOWYMBOCTD CUCTEMBI.

Jleknus 1.4. CranuonapHble cay4daiinble curHajbl. CiydailHpId curHai. AHcaMOJb
peanuzanuii u ceuyeHue. KoHeuHoMepHble pacnpenenenus. ['ayccoBckui curHain. CpenHe
3Ha4YE€HHE W CpeAHMi KBaapar. /ucnepcus U CTaHIAapTHOE OTKIOHEHHE. ABTOKOPPEIALIMOHHAS
¢byuknus.  CralMoHapHble Y CTAllMOHAPHO CBsi3aHHBIE cuUTHaNBL.  Kpocc-koppensiuu.
JIuckpeTHbIe CUTHAJIBI, UX KOPPEJSLIMOHHBIE CBOMCTBA.

Jlekuust 1.5. CnekTpbl CTAIIMOHAPHBIX CJOYyYalWHbIX CHUTHAJI0B. Teopema Bunepa-
XununHa. CrHekTpaibHas IUIOTHOCTh, ee (u3uueckuil cMmbici. CreKkTpaibHOEe KaHOHUYECKOE
paznoxenue. Kpocc-ciektpsl. @yHKIMA KOT€peHTHOCTH. CHEKTpaabHbIE CBOMCTBA JUCKPETHBIX
CIIy4ailHbIX CUTHAJIOB.

JlaGoparopnass paGora 1.3 IlporpammHasi peanu3anusi JUHEHHBIX HHUPPOBLIX
buabTpOB

Henp paboTel: GopMUpOBaHUE YMEHHIl MO pa3paboTKe MPOTrpaMMHBIX MPHIOKEHUN
TUHEHON GUIbTpAlUU HU(PPOBBIX CUTHAIOB.

3amaHus:

e [lo 3agaHHBIM HyIAM [EpeJaTOYHON (YHKIMM paccUUTaTh BPEMEHHYIO (opMy

JTUHEIHOTO HEPEeKyPCUBHOTO (UIIBTpA.

e Paspalotarte nNpUIIOKEHHE, BBINOJHSAIOMIEE (UIBTPALMIO CUTHAJZa C IIOMOIIBIO

BPEMEHHOM (hOPMBI, TOTYYEHHON B IPEABIAYILEM 3a/1aHUH.

¢ BbIMOAHUTE QWIBTPALUMIO JAUCKPETHOTO JIEJIbTa-UMITYJbCa, FAPMOHUYECKOTO CHUTHAJIA,
3aTyXarollero rapMoHu4eckoro curuaia. Iloctpouts rpaduku Bxos1a u BeIXoAa GuiIbTpa.

CPC. CocTaBjieHHe 0TYETOB 110 JIA00PATOPHBIM padoTaMm:
e ['eHepanus nocinea0BaTeNbHOCTEN HENPEPHIBHBIX ClydaliHbIX BenuunH Ha OBM [1,3,4]
e ['eHepanus nociuea0BaTeNbHOCTEN IUCKPETHBIX CIydaiHbIX BennunH Ha OBM [1,3,4]
e IIporpammuas peanusanus JUHEHHbIX TUPPOBBIX GuiabTpos [1,3,4]



Tema 3. JIu"HeiHbIe CTOXACTHYECKHE MOJEJIU CHCTEM

Jleknusi 2.1. Jluneiinble croxacTuueckue cucrembl. Otkinuk JIMB-cuctembr Ha
CTallMOHApHbIN ciaydaiiHblil BxoA. CBsasu mexnay AK® u cnektpamu Bxoaa u Bbixoaa. Kpocc-
KOPPEJSALMU U KPOCC-CIIEKTPhI BX0J1a U BbIXo/a. OLieHMBaHKE uana3oHa JMHEWHOCTH CUCTEMBbI
no (QYHKIMH KOTEPEHTHOCTH BXOJa M BbIXOAa. VAeHTHHKAIMs mepenaToyHol (yHKIUU
CUCTEMBI 110 CTOXaCTUYECKUM BXOJIaM.

JlabopaTopnas pa6ora 2.1. MoaenupoBaHue NPOLECCOB CKOJIb3SIIEr0 CpeHero.

Henp pabotel: (opMupoBaHHE yMEHHH IO pa3padOTKe MPOTPaMMHBIX MPHIOKEHHUNA
HEPEKYpPCUBHOW JTHHEHHON (HIBTPAIIUN TUCKPETHOTO OEI0ro myma.

3anaHus:

e [lo 3agaHHBIM HyIAM NEepeJaTOuYHON (YHKIMM paccuuTath BPEMEHHYIO (opMy
JMHENHOT0 HEPEKYPCUBHOTO (PUIIBTpA.

e Pa3zpabortarh npuioxeHue, BHIOJHAONIEE TeHEPAIUI0 TUCKPETHOTO O€I0ro MyMa U €ro
(UIbTpALUIO C MOMOIIBI0O BPEMEHHON (OpMBI (QUIBTPA, MOIYYEHHON B MpeablAyLIEM
3a/IaHHH.

e Paccuntarh Kpocc-KOppeNsIMio BX0Ja U BbIX0J1a GUIIBTPA U OLIEHUTH MO0 HEM YaCTOTHYIO
xapakTepucTuky. l[locTtpouTs Tpaduku Kpocc-koppemsiuu, oneHok AUX u OUYX.
CpaBuute ux c rpapukamun AUYX u DUX, nNOCTpOEHHBIM MO AHATUTHYECKUM
BBIPKECHUSIM.

Jleknua 2.2. Moaean kjaacca APIICC. Ilpomeccst AP. VYcinoBue obGparumoctd u
cranroHapHoctd. Koppensunonnas ¢yHkuus u crnektp AP-mponecca. Ypasnenus HOna-
Yoxkepa. Ilpomeccst CC. YcmoBue obpatumoctu. Koppensunonnas ¢ynakius u cnekrp CC-
nporecca. APCC-mpoueccel. Waentudukamus mnpoueccoB tuna APCC. Omnepatopsl
muckpetHoro auddepeniupoBanus u naterpuposanus. APTICC-monenu.

JlaGoparopHas padora 2.2. MoaeaupoBanue npoueccoB APCC.

ens paboThl: (opMUpOBaHHE YMEHUU IO pa3pabOTKe MPOTPAMMHBIX MPHIOKEHUI
PEKYPCUBHOU JTUHEHHOW (PHIIBTpAlINK TUCKPETHOTO OEJIOT0 IIyMa.

3aganus:

e [lo 3amaHHBIM HYJISIM W MOJIOCAM NEPeJaTOYHOW (QYHKIMU PACCUUTATh BPEMEHHYIO
(hopMy TUHEHHOTO PEKypCUBHOTO (QUIbTpA.

e Pa3zpaboTtarh npuioxkeHue, BHIIOJHAIONIEE IeHePAUI0 TUCKPETHOTO OeIOoro myMa U ero
(GuUIbTPALUIO C MOMOIIBI0 BPEMEHHON (OpMBbI (QUIBTPA, MOIYYEHHOH B MpeablAylIeM
3a/IaHUH.

e Paccuutarh Kpocc-KOppENSIHIO BXOJa U BbIX01a GUIIBTPA U OLICHUTH MO HEH YaCTOTHYIO
xapaktepuctuky. Iloctpouth rpaduku Kpocc-koppemsuuu, ouneHok AUYX u dUX.
CpaBauth ux ¢ rpapukamu AUYX u DUX, NOCTPOCHHBIM MO aHATMTHYCCKHM
BBIPAKEHUSIM.

JlaGoparopuas padora 2.3. UnenTuduxanusa npoueccoB APCC.

Henb paGotel: (opMUpOBaHHE HABBHIKOB HACHTU(UKAIMKM CIy4yallHOTO CHTHaja Kak
npouecca APCC ¢ nomomnisio nakera gretl.

3amgaHus:

e TIloctpouts rpapuk AK® u YAK®D BbeixomHoro mporecca ¢uiarpa u3 Hpeablaylei
nabopaTOpHOM pabOTHI.

e [Ilo rpadukam BeIIBUHYTH rumnoTe3y o mnopsakax APCC-monenu, onmuchiBaromel 3TOT
CUTHAIL.

e IIpoBectn uaeHtu¢ukamuto curHana, kak APCC-mporecca, MCIONB3ys CTaHAapTHBIE
cpexacrsa gretl.

e [IIpoBectu cpaBHeHHE KOA(D(DUIIMEHTOB, MOJYUYEHHBIX B pe3yiabTare UACHTU(DHUKAIMH C
Kod(hUIIMeHTaMU, UCTIOIH30BABIIUMUCS TP TeHEPAIUH.

Tema 4. lunamunueckue cucrembl. HeqlmHeliHbIe MoeJIN CHCTEM.



Jlekuusa 2.3. JluHaMMyeckHe CHCTeMbl. YPaBHEHUS COCTOSHUS U YpaBHEHHUS
HaOmroeHUst Ui cucTeM ympaBieHus. CBeleHHE YpaBHEHHH COCTOSIHUA K JUHAMHUYECKOMN
cucreme. Da3oBoe MPOCTPAHCTBO U (a30BbIC TPACKTOPHH. TOYKH TMOKOS. YCTOWYMBOCTH IIO
NEPBOMY MPUOIIKEHUI0. ACHMITOTHYECKAs! YCTOHYUBOCTD.

Jlekuusa 2.4. JleTepMMHHPOBAHHHBIN Xaoc. OpProJWYHOCTh M IE€PEMELIMBAHUE.
Oproauueckue oToOpaxkeHus. Kiaccuueckre aTTpakTopbl IMHAMUYECKUX CUCTEM: TOUYKHU MOKOS,
npeAenbHble HUKIBI, TOphl. Crpanubiii arTpaktop. Cucrema Jlopenna. Xaoc B reHeparope
Annmenko-AcraxoBa. CHHXpOHHM3AUs XAOTHUYECKUX KOJIEOaHUH.

Jlekuusa 2.5. Cxembl MmoaeaupoBanus. OOwm@as Monenb 00bEKTa yIpaBICHUS.
OcHoBHbIE MOAXOJAbI K IIOCTPOCHHIO MaTeMaTHuYecKux Mojeneil cucrem. HenpepsiBHO-
JNEeTePMUHUPOBAaHHBIE ~ MOJeNU.  JIUCKpeTHO-AeTepMUHUpPOBaHHbBIE Mojaenu. J{McKpeTHo-
cTroxacTuueckue Mozenu. HempepbiBHO-cToxacTuueckue Mojaenu. CereBble  MOJENU.
ArperaTtuBHbIE CHCTEMBI.

CPC. CocTaBjieHre 0TYETOB 110 JIA00PATOPHBLIM padoTam:
e MojaenupoBaHHe MPOIECCOB CKOIB3SIIETO CPETHETO.
e MoaenupoBanue npoueccoB APCC.
e Unentudukanus npoueccos APCC.

5. YueOHO-MeTOAMUYECKOE 00ecIieYeHHe I CAMOCTOSATEIbHOM PadoThl 00y4YaKOLIUXCS

B 1nenom BHeaynuTopHas caMmocTosiTenbHas paboTa oOywaromierocsi Nmpu H3Y4EeHUU Kypca
BKJIFOYAET B CeOsI CJICIYIONTNE BU Bl paloT:
1. mpopaboTka (M3y4eHHE) MATEPHAIIOB JICKIIUA;
2. YTeHHWe W TpopabOTKa PEKOMEHJIOBAaHHOW OCHOBHOW ¥  JIOTIOJTHUTEIBHOU
JUTEPaTYypHI;
3. MOArOTOBKA K JIaOOpaTOpHBIM paboTam;
MIOUCK U NMpopaboTka MaTepuanoB u3 MIHTepHeT-pecypcoB, MepHOINUYECKON NIeUaTu;
5. BBINOJHEHUE JIOMAIIHUX 3aJaHuil B (opme TBOpUECKHX (MPOOIEMHO-TIOUCKOBBIX,
IPYIIOBBIX) 33JaHUH, TOKIaJI0B;
6. TMOArOTOBKA K TEKYIIEMY U HUTOTOBOMY (IIPOMEXKYTOYHAsl aTTECTalMs) KOHTPOJIO
3HAHUN MO TUCIUILINHE.
OcHoBHast 7071 CaMOCTOATEIbHONW paboOThl OOy4YAIOUIUXCS MPUXOTUTCS Ha TOJITOTOBKY K
nabopatopHbiM paboTaM, TeMaTHKa KOTOPBIX IOJTHOCTHIO OXBAaThIBAET COJIEp)KaHUE Kypca.
CamocTtosarenbHas paboTa Mo MOATOTOBKE K JaOOpaTOpHBIM paboTaM MpearojaraeT yMeHHe
paboTarh C MepBUYHON MH(POPMAITUECH.

>

6. @oH/1 O1LIEHOYHBIX CPEICTB

@oH/ OLEHOYHBIX CPEIACTB S MPOBEAECHUS MPOMEKYTOUHOM aTTecTalud OO0Yy4aroUIuXcs IO
aMcuuIuinHe «MoJenTupoBaHie CUCTEM» IPEJCTaBlIeH B NMPHIIOKEHUH K paboueill mporpamme
JMCLUUIUIMHBI U BKJIIOYAET B ce0sL:
1. TlepeyeHb KOMIETEHIMI C yKa3aHHWEM 3TaNoB MX (OPMUPOBAHUS B MPOLIECCE OCBOEHUS
00pa30oBaTeIbHON MPOTrpaMMBl;
2. Omucanue noxazaTeleil U KPUTEPHEB OIICHWBAHUS KOMIIETEHLMH HA Pa3JIMUHbIX 3Tamax
ux (hOpMUPOBAHMSI, OTIMCAHHE KAl OLIEHUBAHMUS,
3. TumoBble KOHTPOJIbHBIEC 33JaHUSI MM MaTepualibl, HEOOXOIUMBIE JUIS OLICHKH 3HAHU,
YMEHUH, HaBBIKOB M (MJIM) OIBITa JEATENbHOCTH, XapaKTEPHU3YIOIIMX OTarlbl
(bopMuUpOBaHUS KOMIIETEHIIHIA;



4.

Meroauueckue Marepuaisl, ONPEACIIAIONINE IPOLEIypbl OLCHUBAHUS 3HAHUM, YMEHMI,

HAaBBHIKOB W (WJIM) OMbBITAa JEATEIBHOCTH, XapaKTePU3YIOMUX dTambl  (HopMHUpOBaHUS
KOMIIETEHIIUH.

©~N oo
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28.
29.
30.
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34.

IIpumepHBIii HepeYeHb BONPOCOB K MPOMEKYTOYHOH aTTecTALMU

Metox 0OpaTHBIX (DYHKITUI 171 TEHEPAIUH CITY9aifHBIX BeJTHIrH Ha DBM.

OO0t anropuT™ reHepaluu AMCKpEeTHOM BenmnuuHbl Ha DOBM.

I'enepanus HopmanbHOTO pacnpeneneHus Ha 9BM.

JluneiiHble CUCTEMBI BO BPEMEHHOM 00J1acTH: ONpeeNieHrne, UMITYJIbCHAsl XapaKTepUCTHKA,
YCTOMYUBOCTb.

JluneliHbIE CUCTEMBI B YaCTOTHOM 00JIaCTH: YacTOTHas Xapakrepuctuka, AUX, OUYX,
YCTOWYUBBOCTb.

[lepenarounas GyHKIHS JIMHEHHOW CUCTEMBI, €€ CBS3b C YACTOTHOM YapaKTEPUCTHKOM.
Z-nipeoOpa3oBaHHe, €ro CBONCTBA.

CranuoHapHbl€ CIy4aHHbIe TPOIECCHI.

AK® crannoHapHOro npouecca, €€ CBOMCTBa.

AP-niporiecchr.

CC-miporieccsl.

APCC-niponeccsl.

APIICC-npouieccsl.

AK® n YK nponeccos tuna APCC.

Unentuduxarus mogenu tuna APTICC mo onenkam AK® u YKD.
Kpocc-koppensiinonHas GyHKIUS CIyd4aifHOTO TIporiecca.

CrnexTpasibHas INIOTHOCTh CTAllMOHAPHOTO MPOLIECCa, €€ CBOMCTBA U CMBICI.
Kpocc-cniekrpanbHas MIOTHOCTh ABYX CIIYYalHBIX MPOIECCOB.

OYHKIUSA KOTEPEHTHOCTH.

Kpocc-xoppensius BXo/1a ¥ BbIX0Ja TUHEWHOW CUCTEMBI.

Kpocc-criektp u QpyHKITHMS KOTEPEHTHOCTH BXOJa M BBIXOa JIMHEHMHON CHCTEMBI.
Pacuer nepenarounbiX (GyHKIMM TUHEHHBIX CUCTEM Yepe3 CilydailHble BO3MYILEHUS Ha
BXO/I€.

Pacuer nepenarounbix (yHKIMM TUHEHHBIX CUCTEM Yepe3 JeTepPMUHUPOBAHHBIC BO3/IECTBUS
Ha BXOJE.

JluckpeTHbIe perynsTopsl.

O6mras Mosienb 00bEKTa yIIpaBICHUS.

CranapTHbI€ CXEMbl MOJICITMPOBAHUS CUCTEM.

[IpeoOpazoBanue KOAUPOBAHHUSL.

JluHamuueckue cucTeMsl: (pa3oBoe MPOCTPAHCTBO, CTALIMOHAPHBIE PEKUMBI.
ATTpPaKTOpBI IUHAMUYECKUX CUCTEM.

JleTepMUHUPOBAHHBIN Xa0C.

7. Pekxomenayemasi Jureparypa
7.1. OcHOBHas JUTEpaTypa
35. CoeroB b.4., fxoeneB C.A. MojenupoBaHue CHUCTEM: Y4eOHHMK I BY30B. M. —
Bricmas mikona, 2007.
7.2 lonoiHUTEIbHAS JIUTEPATypa

2. MareMaTHueckoe MOJEIMPOBAHUE B  TEXHHKE / Ton pen. B.C.3apyOuna,
A.Il.Kpumenko. M. — U3n-so MI'TY, 2001



3. esaxonoB B.IL., Kpyrnos B.C. MATLAB. Ananu3, uaeHTu(uKanus U MOJACTUPOBAHUE
CHCTEM: CllenuaNbHbIi cipaBoyHuK. — Cr6.: [Tutep, 2002.

4. JlpsixonoB B.IT. MATLAB 6: Yue6nsiii kypc. — Cn6.:ITutep. 2001.

Camapckuii A.A., Muxainos A.Il. Marematnueckoe monenupoBanue: aen. Meroabl.

[Ipumepsr. — M. ®usmataut, 2002.

6. Baenenme B maremarudeckoe moaenupoBanue / [lox pexn. I1. B. TpycoBa. — M.: Jloroc,
2004.
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8. Ilepeyenn pecypcoB HHGPOPMAIMOHHO-TEJIEKOMMYHUKANMOHHOI ceTH « UHTepHeT»

1. Hayunas saextponHas 6ubiaroteka Elibrary https://elibrary.ru

2.  CnpaBounas cuctema «Mup http://eqworld.ibmnet.ru
MaTEeMaTHYECKUX YPaBHEHHI

3. CmpaBounas cucrema Scilab http://scilab.org

9. MeToguyecKkue yKa3aHus sl 00y4aloUUXcsi 10 OCBOCHUIO TUCIUIIHHBI

IMoaroroBka K JIEKUMOHHBIM 3AHATHAM

Jlekuu CcOCTaBJISIOT OCHOBY TEOPETUYECKOTO OOYYEHMs U JAl0T CUCTEMAaTH3MPOBAHHBIE
OCHOBbI HAyYHBIX 3HAHUM MO JTUCIUIUIMHE, KOHIIEHTPUPYIOT BHUMaHUE OOy4alomuxcs Ha
HaumOoJiee CIOXKHBIX U Y3JOBBIX BONPOCAX, CTUMYIHUPYIOT HMX aKTUBHYIO I103HABATEIbHYIO
JESITeNIbHOCTD U CIIOCOOCTBYIOT (hOPMHPOBAHUIO TBOPUYECKOTO MBIIITICHHUSL.

[Ipy moaroToBke K JEKIUH CIEAYeT MpeABApPUTEIbHO O3HAKOMUTHCS C Y4eOHBIM
MaTepHUaIoM MO TeMe 3aHATHS U MPHU KOHCIEKTUPOBAHUU JIEKIIUH aKIEHTUPOBAaTh BHUMAaHHUE Ha
HOBBIX TEOPETHYECKHUX IOJIO)KEHUSX U MHBIX JAHHBIX, HE HALIEAIIUX OTPAKEHUS B yueOHOU
TuTeparype.

Jlis  ycremHoro W3y4eHHsl IUCHUIUIMHBI CTYACHTY PEKOMEHAYETCS CHCTEMaTHYECKH
TOTOBUTHCS K KXKIOMY 3aHSITHIO 10 CIEIYIOLIEH cXeMe:

® IOBTOPUTh MaTepHall NPEAbIIyIIe JEeKUHUHU, HUCHOJB3Ysl KOHCIEKThl, Yy4eOHYI U

CHEIHAIIbHYIO JINTEPATypy
® OTBETUTH HA KOHTPOJILHBIE BOIIPOCHI [0 U3y4aeMOU TEME.

IMoaroroBka K J1a00pPaATOPHBIM 3aAHATHAM

JlaboparopHas paboTa — 3TO BBIIIOJIHEHUE CTYJCHTAMH 0] PYKOBOJICTBOM MPEIo1aBaTes
WIM 10 WHCTPYKUMU 3aJaHuil (pelleHue 3a7ady, HamhcaHue MpoTrpamMM) C HpPUMEHEHUEM
MEPCOHATBHOTO KOMIIBIOTEPA.

B xone nabopatopHbIX pabOT CTy€HThI BOCIPUHUMAIOT U OCMBICIIMBAIOT HOBBIM y4eOHBIH
Matepuan. JlabopaTopHbie 3aHSATHSI HOCAT CUCTEMATHUYECKUN XapakTep, PEryisipHO Cleaysd 3a
JEKIIMOHHBIMU 3aHITUSIMH. JIabopaTopHbie pabOTHI BBHIIOIHSIIOTCS COTIACHO TpaduKy, MPH 3TOM
coOroaeTcss MPUHIIMIT WHINBUAYAIBHOTO BBITIOJHEHUS padoT.

OOyyvaromuiics JOJDKEH TOATOTOBUTH OTYET K KaxIoW nabopatopHoi pabote,
MPEAYCMOTPEHHOM MJIAHOM.

I[Ipy moaroroBke K 1aO0OpPaTOPHBIM 3aHATHSAM HEOOXOJMMO 3apaHee H3y4YHTh
METOMYECKUE PEKOMEHJAINH 10 ero npoBeaeHno. OOpaTuTh BHUMAaHKUE HA IENIb 3aHATHS, HA
OCHOBHBI€ BOIIPOCHI JUIsl HOJATOTOBKH K 3aHITHUIO, HA COJIEP>KaHUE TEMbI 3aHSATHSL.



10. KypcoBas padora.

KypcoBast paboTa He npeycMOTpeHa yueOHbIM IIIAaHOM.

Kpurtepuu onenku KypcoBoii padoTbl

IIpumepHBbIii NepeyeHb KpUTEpHeB OLEHKH

KYpcoBOii padoTsbl (IIpoeKTa)

MaxkcuMajabHoOe

KOJIMYECTBO 0AJIJIOB

[TocranoBka mpobiemsbl. Ompesenenne menei, 3aaad, METOJI0B PeIIeHus, 6
00bEKTa UCCIIE/IOBAHUSL.

KoppekTtHoe W3I0KEHHE CMBICTA OCHOBHBIX HAYYHBIX HJICH, WX 6
TEOpeTUUecKoe OOOCHOBaHHME U OOBSICHEHHE, HCIIOJIb30BAaHUE HaBBIKOB

HAy4YHOTO 0000IIEeHUSI.

JIOTHYHOCTB ¥ TIOCIIEIOBATEIIbHOCTh B U3JIOKESHUN MaTepHaa.

HaBplky TIaHMpOBaHHMS W YIPaBIICHHS BPEMEHEM TIPH  BBITIOJTHCHUH

paboTEHI.

[IpencraBnenue pabOTHI B CPOK.

TexcroBas 4acTh (cooTBeTCTBHE CTaHIAPTY, CTPYKTYpHast 10
YIOPSAOYEHHOCTD, CCHUTKH, IIUTAThI, TAOIMIBI U T.11.)

I'paduuaeckas vacts (coorBercTBHe cranaapram, BHTII u T.1.) 10
[IpaBunbHOCTH pacueToB. [IpuMenenne puU3nKo-MaTeEMaTHYECKOTO 5
anmapara.

Texnuko-sKkoHOMUYECKOE 000CHOBAHUE MO0 TEME KypCOBOTO MPOEKTa 6
(paboThI)

BrIBoIbI M TpeAIOKEHUS IO MOIEPHU3ALUH, PEKOHCTPYKIIHH. 6
O00CHOBaHHOCTH BBIBOJIOB.

KonundecTBo 1 creneHh HOBU3HBI UCIOIb30BAaHHBIX JTUTEPATYPHBIX 10
UCTOYHUKOB. CIOCOGHOCTH K padoTe ¢ IMTePaTypPHBIMHU HCTOUHUKAMU,
WutepHeT-pecypcaMu, CipaBOYHOM U SHIMKIIONIEANYECKON IUTEPaTypoH,

[IEPUOIMYECKON JIUTEPATYPONA.

[Ipe3enTabenbHOCTh MPOEKTa (MILTIOCTPUPOBAHHOCTD, MPE3EHTAIIH C 5
ucnosb3oBanueM [1K u T.1.)

CrerneHp caMOCTOSATEILHOCTH IIPH paboTe HaJl MPOEKTOM (paboToil). 10
BrinoniHenue cnenuaibHOTO 3a/IaHusl. 5
3ammTa KypcoBoro npoexta (padboThl) 10
Hroro 100

11. ITepeyeHb HH(OPMALMOHHBIX TEXHOJIOTHii, HCI0JIb3YeMbIX NPH OCYIECTBJICHUH

00pa30BaTeILHOIO MPOIECcca 1O JUCIUTLINHE




11.1 Ilepeuensv unopmayuonHbIX MEXHONO02UIL, UCHOIL3YEMBIX HPU OCYULECHIBIEHUU
obpazosamenvrozo npoyecca

— DIIEKTPOHHBIE 00pa30BaTENbHBIE PECYPCHI, MPEACTABICHHBIE B I. 8§ JAaHHOW paboueit
[IPOrPaAMMBI;

— HMHTEPAKTUBHOE OOMICHHE ¢ OOYYaOIIMMHUCS M KOHCYIHTHPOBAHHE IOCPEACTBOM
OJICKTPOHHOMU IMOYTHI;

— pabota ¢ ooyqaromumucs B DMMOC ®I'BOY BO «Kamuatl TY».

11.2 Ilepeuenv npocpammnozo obecnedeHusn, UCHOIb3YEMO20 NPU OCYULECHIBICHUU
obpazoeamenvnozo npoyecca

HpI/I OCBOCHHUH JUCHUIIJIMHBI UCIIOJIB3YETCA JIMICH3NOHHOC IMTPOrpaMMHOC o0ecrieyenue:

— omepanuoHHas cucteMsl Astra Linux;

— KOMIUIEKT oducHbIXx nporpamm P-7 Oduc (B coctaBe TEKCTOBOTO MPOIECCOPA,
porpaMMbl  pabOTBl C AJIEKTPOHHBIMU TaOaMIlaMH, TPOTpaMMHBIE CpPEICTBA
PEeAaKTUPOBAHUS U IEMOHCTPALIH NTPE3EHTAIUH);

— cpena pazpabdotku Eclipce u DevC++;.

— TMaKeT MPHUKJIAJHBIX MaTeMaTUYeCcKuX rnporpamm mnaket Scilab.

11.3 Ilepeuens unghopmayuoHHO-CRPABOUHBIX CUCHEM

1. cnpaBouHas  MmaTemaTHyeckas cucTeMa Mup — MaTeMaTUyecKuX  ypaBHEHMM
https://eqworld.ipmnet.ru/

2. CnpaBounuk nporpammucta Ha C u C++ http://www.c-cpp.ru/

3. Od¢umnmansueiii caiit makera Scilab https://www.scilab.org

12. MaTrepuaJbHO-TeXHHYECKOe OOecredeHue U CHUININHbI

Jliig mpoBeieHUs IEKIIMOHHBIX 3aHATUN, TPYIIOBBIX U MHAWBUIYAJIbHBIX KOHCYIIbTAIUH,
TEKYIIEro KOHTPOJIS ¥ MPOMEXYTOYHOM aTTeCTAIIMK MCIIOJIb3yeTcs yaeOHas ayautopus 7-518 Ha
32 mocaJiouHBIX MeCTa C KOMIUIEKTOM Y4eOHOW MeOenn M ayIuTOPHOM MEJIOBOM TOCKOHM.
JlaGopaTopHble 3aHATHS MPOBOJAATCS B Ja00OPATOPUU MOJEIUPOBAHUS CUCTEM yrpaBieHus 7-517
(7 y4eOHBIX TEpPCOHATbHBIX KOMIIBIOTEPOB, 12 MOCAaJOYHBIX MECT, MapKepHas ayAuTOpHas
nocka, ydeOHas MeOenb). CaMocTosTeIbHOM paboTa  OCYIIECTBISIETCS B KaOWHETe
CaMOCTOSITENIbHOM paboThl cTyneHTOB 7-517 (7 y4eOHBIX MEPCOHANBHBIX KOMIIBIOTEPOB, 12
MOCAI0YHBIX MECT, MapKepHas ayAUTOpHAs JI0CKa, yueOHas MeOen).


https://eqworld.ipmnet.ru/
http://www.c-cpp.ru/
https://www.scilab.org/

