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1. eu ¥ 3ajau¥ y4eOHOM JUCHHUITHHBI

[esnpro JUCLUIIIMHEI SIB/ISIETCS U3yUeHHsI OCHOBHBIX METO/I0B MOJIe/IMPOBaHuUsl CUCTeM U
Ba)KHEMIINX KIaCCOB UX MaTeMaTH4eCKUX MOJesei.

3ajjauell AWUCLMIUIMHBI SIBJISIETCS. O3HAKOMJ/IEHWe CTYZEeHTOB C MeTOZAMU TMOCTPOeHUst
MoJZleslel CTOXaCTUYeCKMX CUMCTeM W MeTOJaMu He/JMHeMHOW [JWHAMMKM B IUIaHe WX
WCII0/1b30BaHUs [/I1 OIIMCAHUsS CUCTeM yIpaB/IeHMUs.

B pe3ysbraTe nsyuyeHus AUCLUILIVHBL:

CTy/IeHT [O/DKeH 3HaTh: TPHUHLUIBI pa3pabOTKW HETPephIBHBIX M [JUCKPETHBIX CUCTEM B
paMKax MOJENN «4epHOro sIyKa», MeTOJbl UMWUTaLMY CAy4YalHbIX pacripefie/leHU Ha
OBM, 0CHOBHBIE TOHATUSA TEOPUU JUHAMUYECKUX CUCTEM;
CTY[IeHT Z0JDKEeH YMeTb: pa3pabaTbiBaTh MPOrpaMMbl MMHUTALMN C/TyYalHBIX PacIipefiesieH i
u  APIICC-curHasoB, pacCUMThIBaTH  IepefaTouHble  (YHKUMA UM UYaCTOTHBIE
XapaKTepUCTUKU JIMHEMHBIX [UCKPETHBIX W HeMNpepblBHBIX CUCTEM, WCCIe0BaThb Ha
YCTOMYMBOCTb TPAEKTOPUM JUHAMUYECKUX CUCTEM;
CTY[IeHT JJ0/DKeH NPUOOpPecTy HaBbIKH 110 KOMITbIOTEPHOW UMUTALIMU CTyYaiHbIX BeTUYMH U
APIICC-cursanos.

2. TpeboBaHus K pe3y/IbTaTaM 0CBOEHHS AUCHUILUIUHBI

HOuciuniivHa  «MojenvpoBaHue CHUCTeM» HaripaB/ieHa [ijisi OCBOEHHsSl CJIeAYHOLUX
KOMIIETeHI[UM OCHOBHOW 00Opa3oBaTe/lbHOM TMpPOrpaMMbl  TMOATOTOBKM  0OakasaBpa TIO
HaripaBieHrto  1oArotoBku  09.03.01«MHdbopMaTvka W BBIUMCAUTE/NbHAs  TeXHUKa»

(be,qepaanoro rOCyZlapCTBEHHOr0 06pa30BaTe/IbHOr0 CTaHjapTa BBICIIIEr0 0OpPa30BaHMUS:
CriocobeH OCyIIeCTBISITh c6op, 00paboTKy, aHamm3 U 0000IeHre pe3ybTaToB
9KCITIEPUMEHTOB U UCCJIe/IOBAHUH B TIPO(eCCHOHATBHOM JeATeTbHOCTH

[InaHupyemble pe3ysibTaThbl OOYYEeHUS TPU M3YYEHWUM AUCLMIUIMHBI, COOTHECEHHbIE C

TJIaHUPYEMBIMHM Pe3yJibTaTaMU OCBOEHHUsI 00pa30oBaTe/IbHOM TPOrpaMMbl, TIpPeJCTaB/Ie€Hbl B

tabmmre 1.

Tabnuua 1. - [TnaHupyemble pe3y/bTaThl 00yUeHUs TIPU U3YUE€HUU JUCLIUTIMHBI, COOTHECEHHbIE

C TJTAHUPYEMBIMH pe3y/ibTaTaMU OCBOeHHs1 00pa30BaTe/TbHOM MPOrpaMMBbl

Kop HaunmeHnoBanue Kop n HanmeHoBaHue IInanupyemMblid pe3ybTaT Kop
KoMIIeT KOMIIeTEeHIIUH HHAHUKATOPA JOCTH)XE€HHUA OﬁquHI/Iﬂ IOoKa3arTe/jas
CHIIMH o JUCHUIIVINHE 0CBOEHHUSA

[K-1 Criocoben NO-1pk.1: 3HaeT uenu | 3HAaTh:
OCYILIeCTBISIT | 1 33/jauil IPOBOAMMBIX | MeTogsl  roctpoennst  u | S(TIK-1)1
b cbop, | uccrenoBanuii, aHajmsa Mo/iesien
06paGoTKy, | MeToAbl TpoBeeHHs | WHPOPMAIHOHHO
aHa/Iu3 U | 9KCIIePUMEHTOB y | BbIMMCIMTENLHBIX 1
0606meHI/Ie Ha6ﬂf0,[[eHHﬁ, dBTOMAaTHU3HUPOBAHHBIX
pe3yabTaToOB | 000OILeHHUsS p | CHCTEM-
9KCIIEPUMEHT | 00pabOTKH
OB Y | UHpopMaLUH. YMers: V(IIK-1)1
onpe/eNsTh Cpe/icTBaMu
HcceoBaHu
o MaTeMaTnuyeCckKoro
u B | UMI-2mic1: Ymeer MO/Ie/THPOBAHUS
HpOCbeUCCI/IOH MIPUMEHSTh SPrOHOMHYECKHE
aIbHOM HOPMAaTHBHYO XapaKTepUCTHKH
AeAaTe/IbHOCT AOKYMEHTalJhIO B MPOrpaMMHBIX U/ v
u rpoecCMOHa/IbLHOM NporpaMMHO-anmnapaTHbIX
JesITe/TbHOCTH. cucTem
NA-3nk-1: Bnageet
HaBbIKaMH Brapers: B(ITK-1)1
HPI/IMEHEHI/IH MeTOAOB - HaBbIKaMH MMpYMEeHEeHUA
arapara_MaTeMaTHYecKkoro W




dHaJ/IM3ad Hay4yHO- | MMHUTAllMOHHIOI'O

TeXHUYeCKON MO/Ie/IMPOBAHKSA ISt
vH(opMaLuu B | MiCCeoBaHUA
npodeccroHaIbHOM XapaKTepPUCTUKU CUCTEM
JesITe/IbHOCTU

3. MecTo AUCHMILUIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbI
JlucuuimHa OTHOCUTCS K 4acTH, (POPMHUPYEMOH Y4aCTHHKaMH 00pa30BaTeIbHBIX
OTHOIICHU! B CTPYKTYype OCHOBHOI 00pa30BaTeIbHON MPOrPAMMBI.
4. CopeprkaHue JUCLUIIIAHBI
4.1. TemaTnuecKu 1jiaH JUCIHMIUIMHBI

Ounas ¢opma o00yueHHs
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Tem 1. NMmuranus
emMa | anu Onpoc, I13,
C/ly4YauHbIX pacnpeje/eHuH 25 12 | 4 - 8 13 Tecr
Tema 2. JIuHeliHbIe MO/ 27 14| 2 } 10 13 | Ompoc, T13
CHCTEM
Tema 3. JInHelHbIe Omoc. I13
CTOXaCTUYeCcKue Moje/un 32 19 | 4 - 15 13 Pl‘ec’T ’
CHCTEM
Tema 4. JuHamuyeckKue
CHCTEMBI. HenunHeliHbie 24 10 | 10 - - 14 OHPTZCC’THS’
MOJIe/TH CHCTEM.
KypcoBasi pabora - -
JK3aMeH 36 36
Bcero 144 | 55 | 22 - 33 53




3aouHasi popma oOyueHust

KonTakTHas o
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Tema 1. Nmuranus
o . i Onpoc, I13,
yuyaHuHBIX pacnpeje/eHuH 35 5 1 - 4 30 Tecr
Tema 2. JIuHeiiHble Mo/e/IH
A 35 | 5| 1| - 4 | 30 | Ompoc, I13
CHCTEM
Tema 3. JIMHeHHbIe
Ormpoc, I13,
CTOXacTHUYeCKHe Mo/ie/1 35 5 1 - 4 30 Tecr
CHCTEM
Tema 4. JuHamuyeckKue
- Ompoc, 113
CHCTEMBI. HenuHenHble 30 1 1 - - 29 EfEC’T ’
MOJIe/TH CHCTEM.
KypcoBasi pabora - -
OJK3aMeH 9 9
Bcero 144 | 55 | 4 - 12 | 119

4.2. OnucaHue Coiep)XKaHus AUCLUIIAHbI
Tema 1. UMuTanusa ciydaiiHbIX pacnpejeaeHun

Jleknua 1.1. MojenupoBanue caydyadHbIXx BeqMMuuH Ha JBM. ['eHeparopbl
MCeBAOC/IyUaliHbIX ~ uncesl — OOIMe TMPUHLMUIBI  TIOCTPOeHHs.  MyJIbTUTIIMKATUBHBIE
KOHTPY3HTHbIe reHepaTopbl. OOIIMiA aATOPUTM UMUTALIUM JUCKPETHOTO pacripefienieHus. MeTop
obparHbix GyHKIMNA. VMuTalys rayccoBCKOTO pacripefiesieHdsi. VIMuTalyss MHOTOMepPHOTO
pPaBHOMEPHOIO pacrpejesieHus. IMuTaliss HeKOTOPbIX MHOTOMEPHBIX pacripe/ie/ieHUi.

JlabopaTopHass pabora 1.1. T'eHepanusa TMOC/eA0BATe/ILHOCTEH HeNpepPbIBHBIX
C/yvyaiiHbIX BeJIMUUMH Ha JBM.

Lenb pabotel: hpopMrpoBaHre yMeHHI TI0 pa3paboTKe MPOrpaMMHBIX TIPUIOKEHUN Jist
reHepaluu I0C/e[l0BaTe/IbHOCTeN HEe3aBUCHMBbIX HeIpEepPLIBHBIX CAy4YallHbIX BeIUUMH C
pas/IMYHBbIMU 3aKOHaMU pacIipeie/ieHus.

3ajaHust:

® paspaboTaTh TpPWIOKEHHe, TeHepupylolllee TIOC/Ie/[0BaTe/IbHOCTb  He3aBUCUMBIX
peanv3aluyi CAy4yaliHbIX BEJMYMH C T[I0Ka3aTe/JbHbIM 3aKOHOM pacrpefie/ieHud |
pacripeiesienueM Perest, ucrosib3ysi MeTos; 00paTHBIX (PYHKI[HIA.

® paspaboTaTh TpPWIOKEHHe, TeHepupylolllee TI0C/Ie/j0BaTe/IbHOCTb  He3aBUCUMBIX
peanv3alyi C/lydyalHbIX BeJIMYMH C HOPMa/bHbIM 3aKOHOM pacripefie/ieHUs], UCTIO0/b3Ysl

MeToZ, ripeobpa3oBaHusi KOOP/UHaT.

JlabopaTtopHasi paGora 1.2 TeHepamusi mNOC/IeJ0BAaTEeILHOCTeN JAHMCKPETHBIX
Cc/ly4yalHbIX BeJTMYUH Ha OBM.

Lens paboTel: hopMUpOBaHHEe YMeHUM 10 pa3pab0TKe MPOrpaMMHBIX TTPUIOXKEHUN JJIst
reHepaluy I10C/Ie[0BaTe/IbHOCTe HEe3aBUCHMMBIX JUCKPETHBIX CJIyyallHbIX BEJWYMH C
Pa3IMUHBIMU 3aKOHAMU pacrpe/iesieHusl.

3ajjaHusl:




e PaspaboraTh TpUIOXKEeHHWe, TeHepUpymllee I0C/aeJ0BaTe/TbHOCTh  He3aBUCUMBIX
peanu3aluii  CaydyalHbBIX BeJMUMH C OWHOMHANbHBIM 3aKOHOM  pacripejie/ieHus],
WCTO/b3Ysl 00U alrOPUTM /1J1s1 BE/TMUMH C KOHEUHBIM YUC/IOM 3HaueHHi.

e Pa3zpaboraTb TpUIOKEHWEe, TeHepUpYIollee TOCTe[0BaTe/IbHOCTH  He3aBUCHMBIX
peanv3alyid  CAydyalHbIX BeJMUMH C 3aKOHamMM pacripefienenus IlyaccoHa wu
reoMeTpuUeCcKrUM, HCIO/b3yst OOIIMA aniropuTM AJisi BeJIMUMH CO CUETHBIM UHC/IOM
3HaYeHUM.

¢ Pa3paboraTb mpuIOKeHHe, IMUTHPYIOLee CXeMy UCIbITaHui bepHyimu [yt coObITHS C
3a/JaHHOW BepPOSATHOCTHIO.

Tema 2. J/Iu"eliHbIe MO/I€/TH CHCTEM

Jlekyus 1.2. J/InHeMHble CHCTeMbl C HelpepbIBHBIM BpeMeHeM. [ToHATHe HMHeNHOU
cucteMbl. CBepTOuHble MHTerpasbl. VIMIy/bCHasg XapakKTepUCTHKa. YcCoBUe (pru3nueckon
peann3yeMocTy. KoMriiekcHast, aMIiuTyHasi, (ha3oBasi UaCTOTHbIE XapakTepucTUKU. CrcTeMa B
yacToTHOM obmactu. IlepegarouHast GyHKIusI. Y CTOWYMBOCTH CHCTEMBI.

Jleknus 1.3. JIuHeliHble CUCTeMBbI C AUCKPeTHBIM BpeMeHeM. /[VCKpeTHble CUTHasIbI.
[Togmena wuactor. Yacrora HaiikBucra. Z-mpeobpa3oBaHMe, €ro CBOWCTBA. VIMMyrbCHast
XapakTepucTuKa. YcroBue — ¢u3nueckoil  peanusyeMocTd. IlepegaTouHasi — yHKLUS.
KommniekcHas, amrauryzHasi, ()a3oBasi 4aCTOTHble XapakTepuCTUKU. CucTeMa B 4YaCTOTHOMU
o6s1acTy. Y CTOMUMBOCTD CUCTEMBI.

Jlekyusa 1.4. CTanjuoHapHbIe C/lydaiHble cMrHa/ibl. CiydaiiHeli CUTHa/I. AHCaMO/b
peammsalii M ceueHrve. KoHeuHOMepHble pacrpefienieHus. ['ayccoBckuid curHaa. Cpegne
3HaueHue M CpefiHWM KBajpar. Jlucnepcust U CTaHAApTHOE OTK/IOHeHWe. ABTOKOPpessLiMOHHas
¢yskuysa.  CranoHapHble M CTalMOHapHO CBs3aHHble CUTHaibl.  Kpocc-koppesnsiiuu.
JlMCcKpeTHbIe CUTHa/bl, UX KOPpeJIsLIMOHHbIe CBOKWCTBA.

Jlekyusa 1.5. CneKTpbl CTallMOHApPHBIX C/y4YalHbIX CUrHanoB. Teopema BuHzepa-
XvHunHa. CrekTpanbHas TUIOTHOCTb, ee (u3nyeckuii cMmbica. CrieKTpasbHOe KaHOHWYeCcKoe
paznoxenue. Kpocc-criektpel. @yHKIMSI KOrepeHTHOCTH. CrieKTpasibHble CBOMCTBA JUCKPETHBIX
C/Ty4YalHbIX CUTHAJIOB.

JlabopaTopHasi pabora 1.3 IIporpaMMHas peanu3anys J/THHEHHBIX H(PPOBBIX
¢unsTpoB

Lens paboTel: (GopmHpoBaHHE yMeHHH MO pa3paboTKe MPOTrPaMMHBIX TPHUIOXKEHUM
JIMHeNHOM (GUIbTPALMM LIM(PPOBBIX CUTHAJIOB.

3ajaHust:

e [lo 3ajaHHBIM HyJsAM IlepejlaTOYHOM (YHKLMM pacCyuTaTh BpeMeHHyX (opMmy

JTMHEMHOT 0 HePeKYPCUBHOTO (DUIbTPA.

e Pa3zpaboraTb TIpUIO’KEHWE, BBITIOMHSIOMIEe (UABTPALIMIO CUTHala C TIOMOIIbIO

BpeMeHHOM (hOpMbl, TTOTyUeHHOMW B Mpe/bIAYyILeM 3a/laHuM.

® BhINosHUTh (PUALTPALIUIO JUCKPETHOTO /Jie/IbTa-UMITY/IbCa, TapMOHUUECKOTO CHIHaja,
3aTyxarolllero rapMOHUUecKoro curHana. Iloctpouts rpauku BXxo/ja v BbIXo/ja GUIbTpa.

CPC. CocTaB/ieHHe 0TYETOB 110 JIa0opaTopHBLIM paboTam:

[eHeparjus noc/iefloBaTe/IbHOCTEN HeNpepbIBHbIX Cy4YalHbIX BeJiMuMH Ha OBM [1,3,4]
['eHepatus 1nociejoBaTe/IbHOCTeN AUCKPETHBIX CTy4YaliHbIX BeinunH Ha OBM [1,3,4]
[TporpaMMHasi peanu3aniys TMHeMHbIX UGPOBbIX GUIbTpoB [1,3,4]

Tema 3. JIuHeliHbIe CTOXaCTHUECKHE MO/Ie/IM CHCTEM

Jleknua 2.1. JIudelinble cTroxacTHdyeckue cucreMbl. OTkmuk JIMB-cucremMbl Ha
CTal[MOHapHbIM CiydaiiHbld BxoA. Csisu mexay AK® u criekTpamu BXxoja M Bbixoja. Kpocc-
KOppeJISILIUM U KPOCC-CIeKTPhl BX0/la U Bbixoja. OlleHMBaHUe Auarna3oHa JIMHeMHOCTH CUCTEeMBbI
Mo (YHKIMM KOTepeHTHOCTU BXxoja W Bbixoja. WgeHTH(UKalys TmepefaToyHOW (GyHKLIUAU
CHUCTEeMBI 10 CTOXaCTUUEeCKUM BXO/IaM.

JIabopaTopHasi pa6oTa 2.1. Moae/iTMpoBaHHe MPOLIECCOB CKOJ/Ib3SIIEro CPeAHero.



Lenb pabotel: ¢dopMUpOBaHHe YMeHMM IO pa3paboTKe MPOrpaMMHBIX TPUIOKEHUN
HepeKypCHBHOU /TMHeNHON U/IbTpaLiiK JUCKPeTHOTro 6e/oro myma.

3asaHus:

e [lo 3azaHHBIM HyJsAM IlepejlaTOYHOM (YHKLMM pacCcyuTaTb BpeMeHHyI (opMy
JTMHEWHOT0 HepeKypCUBHOTO (UIbTPA.

¢ Pa3paboraTb NpUIOKeHHe, BBITIOJTHSOLIee TeHepaL|i0 IUCKPeTHOTO Oesioro ryma v ero
¢bubTpaLMIo C TIOMOLLBI0 BpeMeHHOW (popMbl (UbTpa, MOMyUYeHHOW B TpeblaylieM
3a/laHUM.

® PaccumuTarh KpOCC-KOPPeJsLMIO BX0/ja U BbIX0ZA (pUbTpa U OLIEHUTh T10 Hell YaCTOTHYIO
xapakTepucTuky. IlocTpouth rpaduku Kpocc-kKoppensiuu, otleHok AUX u PdUX.
CpaBuuth ux ¢ rpadpukamu AUYX u @DUX, MOCTPOEHHBIM TI0 aHAJIUTUUECKUM
BbIDa)KEHUSIM.

Jleknusi 2.2. Mopaemn knacca APIICC. Tlpoueccet AP. YcnoBue obpatumoctd u
cTauroHapHocTh. KoppensinuoHHass — (yHKuuss U criektp AP-mpouecca. YpaBHeHusi FOna-
Yokepa. Iporeccet CC. YcioBue obpatumoctu. KoppesnsimyionHass ¢yHKiust u criekrp CC-
nporiecca. APCC-nipouiecchl. Upaentudukarus 1mpoiieccoB  Tturma APCC. Omnepatopsl
nvckpetHoro auddepeHiipoBanyst u uHTerpupoBanus. APTICC-mozenu.

JIabopaTropHas pabora 2.2. MopenupoBanue nporeccoB APCC.

Lenb pabotel: (opMHUpOBaHWE YMEHWM MO pa3paboTKe MPOrpaMMHBIX TPUIOKEHUN
PEeKYPCUBHOM TMHEWHOW (DUIbTPALIMU JUCKPETHOTO Oesoro myma.

3alaHus:

e [lo 3agaHHBIM Hy/ISIM M T0/IFOCaM TepefiaTOYHON (DYHKLMKM paccudTaTb BpPEMEHHYHO
(hopmy MHENHOT0 PeKypCUBHOTO (hUIbTPA.

e PaspaboTaTh NpPUIOXKeHUe, BBITIOHSIIOIIee TeHepalyio JUCKPeTHOro 0esioro 1myma U ero
(bubTpalMio C MOMOIbI0 BpeMeHHOUM (opmbl (UIbTPA, MOAYUeHHON B MpeAbIAylleM
3a/laHUU.

e PaccuMraTth KpOCC-KOPPEJISILIMIO BX0/la M BbIXOZA (PU/IbTPA U OLIEHUTh 10 Hel YaCTOTHYHO
XapakTepucTuKy. IlocTpouTh rpaduku Kpocc-Koppessiuu, oueHok AUX u PUX.
CpaBHuth ux c rpajpukamu AUYX u DPUX, NOCTPOEHHBIM II0 aHAJIUTUYECKUM
BbIDa)KEHUSIM.

JlabopaTopHasi pa6ota 2.3. nentudukanus npouecco APCC.

Lens pabotel: (GopMypoBaHMe HaBLIKOB WJeHTH(UKAL[MM CAy4yalHOro CHrHaaa Kak
nipouiecca APCC c nomolpto nakera gretl.

3asaHus:

e T[loctpoutb rpadpuk AK® u YAKD BeixogHOro mporjecca ¢uiarpa W3 mpeAbiaylei
nabopaTopHOM paboTHI.

¢ Jlo rpadukam BBIABUHYTh rurnore3y o mnopsisikax APCC-Mozeny, onuvchbiBaroiiei 3ToT
CUTHaJl.

e [IpoBectu uaeHtudukaiuio curHasa, kak APCC-mipoijecca, UCMO/b3ysl CTaHJjapTHbIE
cpejcTBa gretl.

e [IpoBectu cpaBHeHHe KO3(PUIMEHTOB, TOJyUeHHBIX B pe3y/bTaTe WIAeHTUPUKAIL[UU C
K03 duLeHTaMU, UCI0J/1b30BaBLIMMUCS TIPU TeHepaliu.

Tema 4. [lunamudeckue cucrembl. HeslmHelHBIe MoO/ie/IH CHCTEM.

Jleknua 2.3. [IluHaMMUueCKHe CHCTeMbl. YpaBHEHUS COCTOSIHUA U ypaBHeHUs
HaOmofeHns1 [yl cucTteM yrpasiieHusi. CBefieHHe YpaBHEHWM COCTOSIHUSI K [JUHaMHUeCKOM
cucteMe. Pa3oBoe NMPOCTPAHCTBO U (pa3oBble TpaeKTOPUM. TOUKMU MOKOS. YCTOHUMBOCTH IO
repBOMy MpUOJIMKEHNI0. ACUMITTOTHYEeCKast yCTOWYNBOCTb.

Jlekuusa 2.4. JleTepMHMHHMPOBAHHHBIA XaoC. OpProJUYHOCTh U TlepeMellMBaHue.
Oproavyeckre otTobpaskeHus. Knaccuueckre aTTpakTophbl AMHAMUYECKUX CUCTEM: TOUKH TIOKOS,
npefiesibHble LMK/bI, TOpbl. CTpaHHbIM arTpakTop. Cucrema JlopeHla. Xaoc B reHepaTope
AnnirieHKo-ActaxoBa. CHHXPOHM3aLUsI Xa0TUYeCKUX KoJiebaHuH.

Jlekyusa 2.5. Cxembl MopemupoBanus. OOijas Mojenb 00beKTa yIrpaB/ieHUs.
OcHOBHbIe TOAXOABI K TIOCTPOEHHIO MaremMaTU4YeCKMX Mojesneld cucteM. HemnpepbIlBHO-
JleTepMUHUPOBAaHHble  MOJenu. JIUCKpeTHO-AeTepMUHUPOBaHHble  Mofenu.  JIMCKpeTHo-



CTOXdCTHUUeCKue MO/JeJ/In. HenpeprBHO-CTOX&ICTI/I‘-IECKI/IE MO/JeJ/in. CeteBbie MO/JeJ/In.
Ar peratrBHbIE CUCTEMBI.

CPC. CocTaB/ieHHe 0TYETOB 110 JIaGopaTopHbLIM paboTam:
MogenrpoBaHue MPOLIECCOB CKOJIb3SIILIEr0 CPe/IHero.
Mopenupoanue niporeccos APCC.

N pentudukaius rpoeccos APCC.

5. YueGHO-MeTOANUYeCKOe o0ecrieueHne IJisi CaMOCTOSATe/IbHOH PadoThI 00yJaromuxcs

B uenomM BHeayauTOpHasi camocCTosiTesibHasi pabora oOyudarorerocss INpu M3y4deHUH Kypca
BK/ItOUaeT B ce0si ciefiyrolye BU/ibl paboT:
1. mpopaboTka (M3yueHHe) MaTepUasoB JIeKLIUK;
2. uTeHMe W TpOpabOTKa pEKOMEH/JOBAHHOW OCHOBHOW U  /IOTIOJIHUTEbHOU
JIUTEPATyPhI;
TO/ITOTOBKA K /1TabopaTopHbIM paboTam;
TIOMCK U TIpopaboTKa MaTepuasoB U3 VIHTepHeT-pecypCcoB, IepUOIUUeCKOl 1evary;
5. BBIMOJIHEHWE AOMAIHUX 3a/laHuil B opMe TBOpUeCKuX (MPo6/ieMHO-TIOMCKOBBIX,
IPYIINOBBIX) 3a/laHUM, JOK/Ia/I0B;
6. TIOATOTOBKA K TEKYIIeMy W WUTOrOBOMY (IIPOMEXYTOUHAs aTTeCcTalysi) KOHTPOJIFO
3HaHUM MO JUCLIUILIMHE.
OcHOBHasi 10Nl CaMOCTOSITE/IbHOM pabOThl OOYYaroIMXCsl TIPUXOJUTCS Ha TIOATOTOBKY K
nabopaTopHbIM paboTaM, TeMaTHKa KOTODBIX TIOJIHOCTBIO OXBaThIBAeT COZEp)KaHHe Kypca.
CamocrosTenbHass paboTa 1o TIOATOTOBKe K JlabopaTOopHbIM paboTaM mMpejrosiaraeT ymeHHe
paboTaTh C IepBUYHOMN MH(OPMaIHe.

pow

6. ®OH/ OLEHOYHBIX CPe/ICTB

@oH/I OL[eHOYHBIX CPEJICTB /ISl TIPOBEZIEHUS] TTPOMEKYTOUHOM aTTecTaldd 00yuaroIuxcs 1o
mucturiiHe «MoilemMpoBaHHe CUCTeM» TIPeZCTaB/eH B TPUIOXKeHWHd K pabouell mporpamme
JMUCLIATITMHBI U BKJTFOYaeT B ce0si:

1. TlepeueHb KOMIIETEHLMI C yKa3aHUEM 3TaroB X (POPMUPOBaHUS B MPOLIECCE OCBOEHUSI
oOpa3oBaTe/ibHOW TIPOTrPaMMBbI;

2. OnwucaHue TOKa3aTeseil U KpUTepUeB OLIEHHMBaHWSI KOMITETEHIMM Ha pa3/IMUHbIX 3Tarax
MX (JOpMHUPOBaHUS, ONKCaHKe 11IKaJl OLIeHWBaHUS;

3. TumoBble KOHTPOJIbHBIE 3a/laHUSI WM MaTepuabl, HeoOX0AUMbIe /sl OL[eHKH 3HaHUMH,
YMEHWM, HaBbIKOB U (W/IM) OMbITa [eATeNbHOCTH, XapaKTepU3YHOIUX 3Tarlbl
(hopmupOBaHUST KOMIIETEHLWH;

4. MeTouueckre MaTepuasbl, OMpezesisiolye TPoLeAyphl OleHUBAaHUS 3HAaHWM, YMEeHUH,
HaBLIKOB W (WIM) OIbITa [JeATeTbHOCTH, XapaKTepuU3yIOLUX 3Tarbl (OpMHUPOBaHUS
KOMITeTeHI1H.

IIpumMepHbIN NepevyeHb BONPOCOB K MPOME)XXYTOYHOM aTTecTaliiu

MeTtoz 06paTHBIX GYHKLMIA A/1s TeHepalyy CJTyYaiHbIX BeJTMUuH Ha OBM.

OO1Mii anropuT™ reHepaLyu JUCKpPeTHOW BeTMYMHbI Ha OBM.

["eHeparyss HOpMa/ILHOT'O pacripeziesieHyss Ha OBM.

JIvHeliHbIe CHCTEMBI BO BpeMEHHOM 00J1acTy: orpefiesieHre, UMITy/TbCHasi XapaKTepUCTHKa,

YCTOWUHBOCT.

9. JluHeliHbIe CUCTEMBbI B UaCTOTHOM 00/IaCTH: YaCTOTHAs XapakrepucTuka, AUX, ®UX,
YCTOUUMBBOCTb.

10. TlepenmaTouHasi hyHKIMS JIMHEHHOM CUCTEMBI, ee CBSI3b C YaCTOTHOM UapaKTepUCTUKOM.

11. Z-nipeobpa3oBaHue, eTro CBOMCTBA.

12. CrauyoHapHbIe CyyaHUble TIPOLeCCHI.

13. AK® cranoHapHOro nporecca, ee CBOMCTBA.

PN U



14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.

27.

28.
29.
30.
31.
32.
33.
34.

—_

AP-niponjeccsl.

CC-riporjeccsl.

APCC-riporeccsl.

APIICC-npoueccsl.

AK® u UKD nponjeccos tuna APCC.

Upentudukarms mogenu tuna APTICC mo orjenkam AK® 1 UKD.
Kpocc-koppensiyoHHasi GyHKLMs C1ydyaifHOro mpotiecca.

CrniekTpanbHas IJIOTHOCTH CTal[MOHAPHOrO IpoLiecca, ee CBOMCTBA U CMBICII.
Kpocc-cnekTpanbHasi INIOTHOCTD ABYX C/Iy4alHbIX IIPOLIECCOB.

@DyHKI[M KOTePEeHTHOCTH.

Kpocc-koppensanys BXozia ¥ BbIX0/la TMHEWHOU CUCTeMBI.

Kpocc-criekTp 1 yHKIIMSI KOTepeHTHOCTH BXOZa U BbIXOZa TMHEMHON CUCTEeMBI.
Pacuet nepejaTouHbIX (YHKIMI JIMHEHHBIX CUCTEM Yepe3 CayuaiiHble BO3MYILIeHUsI Ha
BXOJe.

Pacuyet nepejaToOuHbIX QYHKI[MI TMHENHBIX CUCTEM Yepe3 JleTepMUHUPOBAaHHbIe BO3/|eCTBUS
Ha BXOJle.

JVCKpeTHBIe peryisTopsl.

OO011ast MoziesTb 00bEKTa YITPABJ/IeHUSI.

CraHzapTHbIe CXeMbl MO/Ie/IMPOBAHUS CUCTEM.

[Tpeobpa3oBaHue KOAUPOBAHUSI.

[uHamuueckue crucTeMbl: (pa30BOe MPOCTPaHCTBO, CTAl[MOHAPHbIE DEKUMBI.
ATTpaKTOpPbI JUHAMUYECKUX CUCTEM.

[JleTepMHUHMPOBaHHBIM Xaoc.

7. PekomMeHiyeMasi iuTepaTypa

7.1. OcHoBHas iuTepaTypa

35. CoBeroB B.f1., fIkoBne C.A. MojenupoBaHWe CUCTeM: yueOHUK [jisi By30B. M. —
Bericitiast mkona, 2007.

7.2 lono/HHMTe/IbHAA JIMTepaTrypa
2. MaremaTuyeckoe MOJe/JIUPOBaHWE B TeXHUKe / Tlom pen. B.C.3apybuHa,
A.TL.Kpuienko. M. — N3p-8o MI'TY, 2001
3. Hbskonos B.IL., Kpyrios B.C. MATLAB. Ananus, ujeHtruuKanus U MoJielMpoBaHue
CUCTeM: CrieljiaibHbINA cripaBouHUK. — Cri6.: ITuTep, 2002.
IpsikonoB B.I1. MATLAB 6: Yue6nb1ii Kypc. — Cr6.:ITurep. 2001.
Camapckuii A.A., MuxaitioB A.Il. MaTeMaThueckoe MojienupoBaHue: Vgen. MeTofpl.
[Tpumepbl. — M. ®usmataur, 2002.
6. BBenmenue B MaTeMaThueckoe mogenvdpoBanue / [Tog pen. I1. B. TpycoBa. — M.: Jloroc,
2004.

o e

8. Ilepeuenn pecypcoB HH(OPMaILHOHHO-TE/IEKOMMYHHKAI{MOHHOM ceTH «VIHTepHeT»

Hayunas sgektpoHHast oubmioteka Elibrary https://elibrary.ru

CnpaBouHas cucteMa «Mup http://eqworld.ibmnet.ru
MaTeMaTHUeCKHUX ypaBHeHHI»
CnpaBouHasi cucteMa Scil.ab http://scilab.org

9. MeToanueckue yKa3aHus /1A 00yYarOIIUXCS 110 OCBOECHHIO JUCIUII/THHBI



IToaroToBKa K /1eKIIMOHHBIM 3aHATUAM

JIeKIIMM COCTaBJISIIOT OCHOBY TeOpPeTHUeCKOro oOyueHUs U [Jal0T CHCTeMaTHU3UpOBaHHbIE
OCHOBBI HAyYHbIX 3HaHUM M0 [AWUCLUIUIMHe, KOHLIEHTPUPYIOT BHUMaHWe OOyuaroIuxcs Ha
Haubosiee CJIOKHBIX M Y3/I0BBIX BOIMpOCaxX, CTUMY/MUPYIOT WX aKTHBHYHO TI03HaBaTe/bHYIO
JIesITeJTbHOCTh U CTIOCOOCTBYIOT (POPMUPOBAHKIO TBOPUECKOTO MBILIIEHUS.

[Ipy TOATOTOBKE K JIEKIUM CJeAyeT TpeJABapUTeTbHO O03HAKOMHUTBCS C YyueOHbIM
MaTepyasioM TI0 TeMe 3aHATHUS U TIPU KOHCTIeKTUPOBAHWH JIEKIIUU aKLeHTHPOBaTh BHUMaHUe Ha
HOBBIX TEOPETHUUECKUX TOJIOKEHUSX W WHBIX JaHHBIX, He Hallle[IIhX OTpakeHUs B yueOHOM
JUTepaType.

[7is ycrneliHOro W3yueHUs AWCLMIUIMHBI CTYZEeHTY pPeKOMeHAYeTCs CUCTeMaTUuecKd
TOTOBUTBCS K K&XKA0MY 3aHATUIO 110 C/IeYyIOIIel CXxeMe:

* [IOBTOPUTb MaTepuaa TPeAbIAYIed JeKIMA, WCII0/Ib3ysl KOHCIEeKThl, Y4eOHYyI0 U

CrnelMabHyH0 JIATepaTypy
® OTBETUTh Ha KOHTPOJ/IbHbIE BOTIPOCHI 10 M3y4YaeMoii TeMe.

IToaroToBKa K /1ab0paTopHbIM 3aHATHAM

JlaboparopHasi paboTa — 3TO BBITIOJIHEHHE CTYAE€HTaMH T10/] PYKOBO/ICTBOM TIPErio/iaBaTerIst
WA TI0 WHCTPYKLUM 3a/laHWi (pellleHue 3ajad, HaruCaHWe TIporpaMM) C TPUMeHEeHUeM
MepCOHATBHOTO KOMIIBIOTEpa.

B xopie 1abopaTopHBIX pabOT CTy/IeHThl BOCIIPUHUMAIOT U OCMBIC/TMBAIOT HOBBIN yueOHBIH
MaTepHuas. JlabopaTopHbIe 3aHSITHS HOCAT CUCTEMAaTUUYeCKUW XapakTep, PeryysipHO Clefys 3a
JIeKIIMOHHBIMU 3aHATUSMU. JIabopaTopHbie paboThI BHITIO/HSIOTCS COTJIACHO TPaduKy, IPH 3TOM
Co0UTI0/IaeTCs TIPUHIUI WHAWBUYaTbHOTO BBITIOJTHEHHST PadoT.

OOyuaronuiicsi JO/DKeH TOATOTOBUTbH OTUeT K KaxJoi sabopaTopHou paboTe,
rpe/lyCMOTPEHHOM TJIaHOM.

[Mlpy moAroToBKe K /abOpaTOpPHBIM  3aHATUSM HEOOXOAWMO 3apaHee W3YUHThb
MeTOoAMUYecKre peKOMeHAlMu 10 ero rpoBeZieHnto. OOpaTuTh BHUMaHKe Ha Lie/lb 3aHATHS, Ha
OCHOBHBIE BOTIPOCHI /I/Isl TIO/ITOTOBKH K 3aHSATHIO, Ha COJiepKaHre TeMbl 3aHSTHSI.

10. KypcoBas pab6ora.
KypcoBasi paboTa BbINOSHSIETCS 1O TIIOBOM TeMaTHWKe, CBsi3aHa C WeHTU(UKaLyei
uudpoBoro curHana kKak Bbixoga APIICC-gunbTpa. BbinonHseTcsi CTyfeHTaMd —TIO
VH/IMBU/yallbHbIM BapyaHTaM — (aiiiam L poBOro CUrHasna.

Kpurepuu oLieHKH KypCcoBoH pPadoThI

IIpuMepHbIi epedyeHb KPUTEPUEB OLleHKHU MakcumanbHoe
KypCOBOi#i pa6oThI (MpoeKTa) KOJ/IN4eCTBO 0a/I/IoB
ITocraHoBka npo6sembl. OnpeziesieHye Liesield, 3a/ja4, METOZAOB DeLIeHus], 6
00beKTa UCC/IeJOBaHUS.
KoppekTHoe u3/10)keHHMe CMbIC/Ia OCHOBHBIX HayyHbIX WJed, UX 6

TeopeTHuecKoe 00OCHOBaHME W OOBSICHEHHE, WCITO/Ib30BaHHe HaBBIKOB
Hay4yHOro 0000I1eHus.

JIOrMUHOCTE U 11oC/1e40BaTe/IbHOCTDb B U3J/IOKEHWKU MdTepHradJld.

HaBbiku IUVIaHMPOBAHUA W YIIpAB/IEHWA BpE€MEHEM TIIpHU BBIIIO/ITHEHUN

paboThL

[TpescraBieHre paboOThI B CPOK.

TekcroBas 4acThb (cooTBeTcTBUE CTaHJapTy, CTPYKTypHast 10
YTIOPSII0UEHHOCTb, CCHUTKH, LIATAThI, TAOJMLBI U T.[.)

I'padrueckas yactb (cooTBeTcTBUE cTaHgapTaM, BHTII u T.1.) 10
[TpaBUABHOCTH pacueToB. [IpumeHeHue (PU3NKO-MaTeMaTUUeCKOro 5)

arrapara.




TexXHUKO-9KOHOMHUECKOe 000CHOBAHHE 110 TeMe KYpPCOBOI'O ITIPO€KTa 6

(paborsr)

BLIBO,E[BI " TIpeiyio’KeHHs 110 MOJA€ePHU3dlK, PEKOHCTPYKIHH. 6

O60CHOBaHHOCTH BHIBOJIOB.

KomnuecTBO U cTeneHb HOBU3HBI HCIIOIb30BaHHBIX JINTEPATYPHbIX 10

UCTOUHHUKOB. CriocoOHOCTB K paboTe ¢ TTepaTypHbIMH UCTOUHUKAMH,
VIHTepHeT-pecypcaMy, CrIpaBOYHOU M SHLIMKJIONEIUYeCKOW JIMTepaTypoH,
MepUoINYeCKOM JIUTepaTypoHu.

[Tpe3eHTabeBHOCTD MPOEKTA (UIUTFOCTPUPOBAHHOCTb, TIPE3EHTAINU C 5
vcrnonb3oBanueM [1K u T.1.)

CrereHb CAMOCTOSITe/TLHOCTH TIPU paboTe HaJ| poeKToM (paboToit). 10
BrinonHeHre Criel{aabHOrO 3aaHusl. 5
3aluTa KypcoBoro mpoekra (paboThbi) 10
Hroro 100

11. TlepeyeHb HH()OPMALIMOHHBIX T€XHOJIOTUMH, MCII0/Ib3yeMbIX IPU OCYIIeCTB/I€HUU

W

06pa303aTean0r0 nponecca mo AUCHUIIIMHEe

11.1 IlepeueHb uHpOpMAYUOHHBIX MeXHO/102Ull, UCNO/Ab3yeMbIX NpuU ocyujecme/neHuu
o0pazoeamenbHO20 npoyecca

o

5/IeKTPOHHBIe 0Opa3oBaTe/ibHbIe PeCcypChl, Tpe/icTaB/leHHble B 1. 8 flaHHOW paboueit
MIPOTPaMMBbl;

WHTePAaKTUBHOEe O00ljeHre ¢ OO0yYarolMMHUCS W KOHCY/IBTHPOBaHHWeE I10CPeJCTBOM
3/71eKTPOHHOM TIOYTHI;

pabora c obyuatormucs B SNOC ®T'BOY BO «Kamuat[ ' TY ».

11.2 IlepeueHb npozpamMmHO20 obecneueHusl, UCNO/Ab3yemM020 Npu ocyujecmeseHuUU
obpa3zoeamebHO20 npoyecca

[Tpu 0CBOEHUH AUCIUTTUHBI UCITO/Ib3YEeTCs JIMLIEH3MOHHOE TTPOrPpaMMHOe 00ecTieueHue:

o

orepalMoHHas cucreMbl Astra Linux;

KOMIUIeKT O¢HCHbIX mnporpamMm P-7 Oduc (B cocTaBe TEKCTOBOrO MpOLIeCCOpa,
nmporpaMmbl  pabOTBI € 37€KTPOHHBIMH ~ TabJ/MLIaMH, TIPOTpPaMMHBIE  Cpe/CTBa
peaKTHPOBaHUS U JeMOHCTPALUU Mpe3eHTalui);

cpenia paspabotku Eclipce u DevC++;.

rakeT NMPUK/IaJHbIX MaTeMaTUUeCKHX Nporpamm naket ScilL.ab.

11.3 ITepeuenb uHpOpMAYUOHHO-CNPABOYHBIX CUCEM

CTipaBOYHasi ~ MaTemMaThyeckas  CuUcTeMa MuUp  MaTeMaTUUYeCKUX  YPaBHEHWH
https://eqworld.ipmnet.ru/

CnpaBounuK rporpammucta Ha C u C++ http:/www.c-cpp.ru/
Odwunuanbhbiii cat naketa Scilab https://www.scilab.org

12. MaTepua/bHO-TeEXHUUYECKOe 00ecrieueHue AUCIUTTHHBI

i1 mpoBefieHys JIEKLIMOHHBIX 3aHATHUW, FPYNINOBLIX U MHAWBUYa/IbHbBIX KOHCY/IbTALWY,
TEKYII[eT0 KOHTPOJISI ¥ POMEXXYTOUHOH aTTeCcTalliuu UCI0Jb3yeTcst yuebHast ayauropus 7-518 Ha
32 T0CaZiIoUHbIX MecTa C KOMIUIEKTOM yueOHOW Mebenu W ayJUTOPHON MeIOBOM J/IOCKOM.
JIabopaTopHbIe 3aHATHS IPOBOZAATCS B Tab0OpaTOPUM MO/Ie/TMPOBAaHUS CUCTEM yTipaB/eHus 7-517
(7 yuebHBIX TIepCOHANBbHBIX KOMITBIOTEPOB, 12 MMOCAOUHBIX MECT, MapKepHas ayAMTOpHas



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

Jocka, yuebHass MebGenb). CamocrosiTenbHONM pabora ocylecTBiseTcss B KabuHeTte
camocTosiTesibHOM paboTbl CTyZieHTOB 7-517 (7 yuyeOHBIX TepCOHANbHBIX KOMIBbIOTEpPOB, 12
T0Ca/IOUHBIX MECT, MapKepHasi ayJUTOpHasi J0CKa, yueOHast Mebesb).



