[loKyMeHT NoAnucaH NpocToit 3NeKTPOHHOM NOAMUCHI0
NHbopmaumsa o Bnagenbue:

GMO: Makcnmos Anexcelt WP CTEPCT AYKH U BBICIHIIETI'O OBPA3OBAHUSA
[loMmKHOCTb: AnpeKTop AenapTaMeHTa no o6paaoBaTen bHOW NOJIUTUKE <
[ata nognucanus: 07.10.2023 13:16:52 POCCH I/I|CI<()I/I (I)EIIEPAHI/II/I

YHUKanbHbI MPOrpaMMHbIN KIKOY:

Bab180dlasi02achec05 2156 BEERERbe rocynapcTBeHHOE aBTOHOMHOE 06Pa30BATEIBHOC
YUPEXKICHUE BBICIIErO 00pa30OBaHuUs

«MOCKOBCKMU ITOJIUTEXHUYECKNU YHUBEPCUTET»

VIBRPKIAIO

Jlexan QAKYAbTeRd MAIEOSTPOCHNUS
L’,{/// Y EBFadoHos/

':ﬂ ._?"':
& /IS vgamimis®es 2022 T.

PABOYAS ITPOI'PAMMA JIUCIUITIJIMHBI
«MoaeaupoBaHue CUCTEM YIIPaBJIeHUS
HarmnpaBnenue noarotoBku
27.03.04 YnpaBieHnue B TEXHHYECKHX CHCTEMAX
Oo6pazoBatenbHas nmporpamMma (Ipo@uib MOATOTOBKHU)
«DJIEKTPOHHBIE CUCTEMBI YIIPABJIEHUS»

KBanudukanus (cTerneHb) BHITyCKHUKA:

bakanasp

®opma o0ydeHHUs:

Ounasn

Mocksa 2022



[lporpamma  aucuuruinHbel  «MojJeupoBaHHe  CHUCTEM  yTpaBIICHUS
cocraniieHa B cootBercTBUM ¢ TpeboBanusamMu PI'OC BO u yueOHBIM IIaHOM 110
nanpasnenuto 27.03.04 «YrnpaieHne B TEXHHYECKHX CHCTEMax» MO MPOGHIIIO
MOJIFOTOBKH « DJIEKTPOHHBIE CUCTEMbI YIIPABIICHUSN.

[Iporpammy cocTaBHII: % b.B. Kupuindes — K.T.H., IOLEHT Kadeapbl
«ABTOMAaTHKa ¥ yIpaBIeHHE»

[Tporpamma aucuuIuinHbel  «MoaenupoBaHue CHCTEM YIPaABJICHUS» 110
nanpasinenuio 27.03.04 «VYmpaBieHHe B TEXHHYECKHX CHCTeMax» M Mpoduio
MOJTOTOBKU «DJIEKTPOHHBIE CHCTEMBI YIpaBJIEHUs» yTBEpP)KJIEHa Ha 3ace/laHhH
kadeapbl K ABTOMAaTHUKA U yTIpaBIEHHE

>
3aBenyomuii Kadeapoit %féﬁ :?Z A.B. Ky3nenos

ITporpamma coriiacoBana ¢ pyKoBoJauTeIeM 00pa3oBaTeIbHON MPOrpaMMBI 10
HanpasieHnio noarotroku 27.03.04 «Ynpap/ienue B TeXHHYECKHX CHCTEMAX»
10 NPOGHUIIIO MOATOTOBKU «JIEKTPOHHBIE CHCTEMbI YIIPaABJICHHSD.

£
2 ;ﬂé / /A.B. Ky3Hewos/
il

[lporpamMma yTBepiK/ieHa Ha 3ace/laHMM y4eOHO-METOIMYECKOH KOMHCCHH
(bakypTeTa MAIIMHOCTPOCHUSI.

[Ipencenarenb KOMUCCUU /%”5// ’/ /¢ Z%"@&W/ /

77

ITpucBoeH perucTpallMOHHBIA HOMEP: 27.03.04.01/01.2022.25




1. Ileau 1 3a1a4u 0CBOEHHUSI IUCIHUILINHBI

1.1. Heau AUCHUIIHHBI

K ocHOBHBIM 11€JIIM OCBOCHUS JAUCHUITIIMHBI ((MOI[C.]'II/IpOBaHI/IC CUCTEM YIIpaBJICHUA
CJICAYCT OTHCCTH:

— ¢opMUPOBAHKE y CTYICHTOB 3HAHUH OOIIUX MPUHIIUIIOB, METOIOB U CPEICTB MOJICIIMPOBAHHUS
ABTOMAaTHYECKUX U aBTOMAaTU3UPOBAHHBIX CUCTEM YIPABJICHUS,

— TOJrOTOBKY CTYAEHTOB K JESATEIBHOCTH B COOTBETCTBUU C KBaIU(UKAIIMOHHOU
XapaKTepUCTUKOM OakanaBpa Mo HANpaBICHUIO.

1.2. 3amauy AMCOUILIHHBI

O3HaKkOMJIEHHE C OCHOBHBIMH IOHATHUSMH, OTHOCSIIMMHCS K MOJICJIMPOBAHUIO CHUCTEM
YIIpaBJIECHUS,

M3yueHre OCHOBHBIX MPHUHLUIIOB MOJEIUPOBAaHUS CHUCTEM, CBONCTB M BUAOB MoOJENEH, UX
KJaccu(puKanuy,

N3yueHre MaTeMaTUYECKUX MOJEJEH CHUCTEM YyIpaBlieHHUs B IEPEMEHHBIX COCTOSHUS U aHAJIN3a
C UX MOMOIIIBIO YIIPABISIEMOCTH U HAOJIIOJJAEMOCTH CHCTEM YIIPABIICHUS.

3HaKOMCTBO C METOJIaMU M aJTOpPUTMaMM YHCICHHOT'O MHTErpUpOBaHMs JU(epeHIHaTIbHbIX
ypaBHCHHﬁ, ClIy’Kallux MOACIIAMU JUHAMHUYCCKUX CUCTEM YIIPABJICHUA.

PaccMmoTpenne BonpocoB IMHAMUKHU Pa3BUTHSI U UCIIOJIb30BAHUS MOJIEJIEH CHCTEM.

W3yueHre BEpOSITHOCTHBIX MaTEeMaTHYECKHX MOJENIeli CHUCTeM MacCOBOTO OOCIY)KHWBaHUS W
cerent Ilerpu.

HSy‘leHI/IG MCTOAOB HMMHUTAIIMOHHOTO MOJACIHUPOBAHUA  CJIOXHBIX OUCKPETHBIX CHCTEM
yIIpaBJICHUSL.

PaccmoTrpenue BompocoB  00pabOTKM W HMHTEpPHpPETAlMU  IOJYYEHHBIX  PEe3ylbTaToOB
KOMITbIOTEPHOT'0 MOEIUPOBAHUS C IPUMEHEHUEM METO0B CTATUCTUYECKOTO aHATN3a.

2. Mecto nucuuiuinHbl B cTpykrype OOII 6akanaspuara

JqucuummHa — «MojenupoBaHue  CUCTEM  YNPABICHHUS»  OTHOCUTCS K YHCITY
npodecCHOHaIbHBIX y4eOHBIX AUCIMIUIMH BapuatuBHoW yactu (B.1.2) 6azoBoro mukia (B1)
OCHOBHOM o0Opa3oBarenbHOM mporpaMmbl OakanaBpuara. OHa CcBA3aHa JIOTHYECKU U
COAEPKATEITBHO-METOAUYECKH CO CIEIYIOMMMU JUCcUUIUIMHAMU U nipakTukamu OOIT:

B 6a3060ti vacmu bnoxa 1(b.1.1):

- Maremaruka,;

- Teopust aBTOMaTH4ECKOTO YIPABICHUS;

- MaremMatnueckre OCHOBBI TEOPUHU YIIPABIICHUS;

- [IporpamMmmupoBaHre U OCHOBBI AITOPUTMHU3AINH.

B sapuamuenoii vacmu broka 1(b.1.2):

- OCHOBBI yIIPABJICHHS U ABTOMATHKU;

- TexHnuyeckue cpeacTBa aBTOMaTU3ALMU U YIIPaBJICHUS,
- I'padmueckuii uaTepderic oneparopa;

- [IpoexTupoBaHuEe CUCTEM YIIPABIICHHUS.



3. IlepeyeHs MIIAHUPYEMBIX Pe3yJIbTATOB 00Y4eHHS MO TUCHUILIHHE
(MoxyJ110), COOTHECEHHbIE C IIJIAHMPYEMBbIMHU pe3yJIbTATAMU O0CBOEHUS
00pa3oBaTe/IbHOI MPOrPaAMMBbI

B pesynbraTe OCBOGHHS AUCHUUIUIMHBI (MOAyJs) y oOywarommxcs (OpMUPYIOTCA
CJIETYIOIINE KOMITETECHITUH M JIOJDKHBI OBITh TOCTUTHYTHI CIEAYIONIUE PE3YyIbTaThl O0YUCHUS KaK
sTan GOPMUPOBAHUS COOTBETCTBYIOIINX KOMITETECHIIUMI:

B pesyabrare

OCBOEHUS
06pa3oBaTeILHOI l'[epeqeﬁﬂb IJIAHUPYEMBIX Pe3yJIbTATOB
00y4eHUs MO TUCHUTIIIHHE.
Koa xomnereHmun nporpaMmMbl gﬁ i[,l 1
o0yqaronuiics: JoJKeH YIAI0UHHUCS 10JIKEH
odJsagaTb
OIIK-4 Cnoco0eH OCyIIEeCTBIATh OLEHKY 3HaTh:
3¢ PEKTUBHOCTU CUCTEM YIIPABICHUS, - KJIaccu()UKAIMIO ¥ OCHOBHbBIE BUJIBI
pa3paboTaHHBIX HA OCHOBE mojeneit cucteM yrpasnenus (CY);
MaTEMaTUYECKUX METO/IOB - METOJIBI ¥ AJITOPUTMbI UCCIICIOBAHUS

JTUHEHHBIX TUHAMUYECKAX MOIeIel
HENpephIBHBIX U JUCKPETHBIX CY;

- KPUTEPHH TIOTHOH YIPaBIIEMOCTH H
MOJTHOM HAOJIF0JAeMOCTH JIMHEHHBIX
MHoroMepHsIx CY;

- METO/IBI M AJITOPUTMbI YHCIICHHOTO
uHTerpupoBanus 1uddepeHnaIbHbIX
ypasuenwuii (1Y);

- aHAJIMTHYECKIE BEPOSTHOCTHEIC
mareMmatuueckue Mmoaeinu CVY B Buae
cucteM MaccoBoro oocmyxuanus (CMO)
u cereit [letpu;

- IpaBHJIa U METOJIUKY MTOCTPOCHHUS
AMUTAIMOHHBIX Mojeiel (MM);

- KPUTEPHH COTJIACHS IS IPOBEPKU
CTaTUCTHYCCKHUX TUIIOTES.

Ymern:

- OCYILECTBJIATH KOMITBIOTEPHBIC
9KCIEPUMEHTBI MOJICIIUPOBAHHUS
pasnuynbix BuaoB CY Ha pa3aIudHbIX
HEePapXUYECKUX YPOBHSAX MPOCKTUPOBAHUS;
- pa3pabaThIBaTh pPa3IHYHBIC
maTeMarudeckue moneiau CY u UM;

- IPOBOIUTH MPEIBAPUTEIBHBIN aHATIH3,
00pabaThIBaTh U HHTEPIIPETUPOBATH
MOJTYYCHHBIC PE3YJIbTAThl KOMITBIOTEPHOTO
MOIC/IMPOBAHHS;

- IPUMEHSTh CTATUCTHYCCKUE KPUTEPHH
coryacusi mpu 00pabOTKe W aHAJH3e
Pe3yabTaTOB KOMIIBIOTEPHOTO
MOICTUPOBAHHS,

- COCTaBJIAThH, MOJICIHPOBATE U
ONTUMU3UPOBATH CTPYKTYpHBIC cXeMbI CVY.
Baagern:

- HaBBIKAMU TI0 TIPAKTHYECKOMY
MPOBEICHUIO BHIYHCITUTEIBHBIX
9KCICPUMCHTOB C UCIIOJIb30BAaHHEM
CTaHJAPTHBIX IPOTPAMMHBIX CPENICTB




4. CTpyKTYypa M coJepKaHue TUCUMIINHBI

OOmiass TPyJOEMKOCTh JHUCHUIUIMHBI COCTaBIIsIeT 8 3a4eTHhIX enuHul, T.e. 288
aKaJieMrueckux vaca (M3 Hux 126 4yacoB aymMTOpHBIX 3aHATHM, 162 yaca — camocTosTenbHas
paboTa CTy/IEeHTOB).

Pa3znensl nuctummnbl «MoJeNUpOBaHUE CHCTEM YIPABIICHUS» U3YYalOTCS HA TPEThEM
Kypce. B msaTom cemectpe Boiensiercs 36 4acoB jekuuii 1 36 yacoB abopaTopHbIx pador. B
mecToM ceMectpe Boiaesercs 18 dacos seknuid, 18 vacoB nabopatopHbix padoT U 18 uvacos
IIPaKTUYECKUX 3aHITHUM.

IIsaTeiii cemecTp: nekuuu — 36 dYacoB, JlaboparopHble paboTel — 36 4Yacos, (opma
KOHTPOJISI — K3aMEH.

Ilecroii cemectp: neknuu — 18 wacoB, jabopaTopHble paboTel — 18 wyacos,
NPaKTUYECKHE U CEMUHAPCKUE 3aHATUS — 18 4acoB, TakKe B IIECTOM CEMECTpE MPEeayCMOTPEHA
KypcoBasi pabota, (hopMa KOHTPOJIS — IK3AMEH.

CtpykTypa W coaepikaHWE AUCHUIUIMHBI «MOAETMpPOBaHUE CUCTEM YIIPABICHUS» TI0
CpOKaM U BuJaM paboTsl oTpaxkeHsl B [Ipunoxenun 1.

Conep:xanue pa3ies10B M CUUILIHHBI
IIsaTbiil cemecTp
BBenenue

[Ipenmer, 3amauum W cojepkaHW€ IUCHUIIUHBL. OCHOBHBIC TMOJIOKEHMS, MOHATUS U
onpeneneHus. BceoOIHOCTh MoieaupoBanus. MaTepuaibHble U aOCTPAKTHBIC MOJICTH, BUIBI
moaoous.

CTpykTypa npouecca MoaeTHPOBAHUSA

LenenanpaBiaeHHOCTh MozeNnel. Mozenb npouecca ynpaBieHus. AJanTUBHBIN aIrOpUTM
JNOCTIDKeHHUST 1ienu  ympaBieHus. CBoilcTBa Mojeneld: KOHEYHOCTh,  YIPOIICHHOCTD,
NpUOIMKEHHOCTb, aIeKBATHOCTh, UICTUHHOCTh, MHT€PEHTHOCTh. CIOCOObI peanu3aliii MOJIENEeH.
Marepuanbsubsie Mojenu. Bunbl mogoOusi: nmpsMoe, KOCBEHHOE, YciIoBHOe. MneanbHbie MO,
SI3BIKOBBIE M 3HAKOBBIE MOaea. CeMHOTHKA.

Kuaacenpukanus moaesei.

Ilo3HaBarenbHBIE | nparMaTuicCKue, JACTCPMHUHUPOBAHHBIC U  BCPOATHOCTHBIC,
HCMIPEPBIBHBIC W JUCKPETHBIC, CTATUYCCKUC H OWMHAMHYCCKUC, JIMHEHHBIE U HeHHHefIHBIe,
CTAallMOHAPHBIC U HECCTALITMOHAPHBIC, COCPECAOTOUYCHHBIC U PACIIPCACICHHBIC MOICIIHN.

KubepHeTnueckue Mojaesm CucTeM

Cnoxuble cuctemsbl. [loHsTne smepmkeHTHOCTH. CucTeMa KakK CPeICTBO JTOCTHXKEHUS
uenu. Mojenb Tuma «4epHbId Amuk». Mojenu coctaBa U CTpyKTypbl. CBOMCTBA U OTHOLIEHUSI.
CrniocoOsl 3amanusi OMHapHBIX OTHOLIEHHH. CBOCTBAa OMHAPHBIX OTHOIIEHUMN: peIeKCUBHOCTbD,
aHTUPe(IEKCUBHOCTD, CUMMETPUYHOCTb, ACUMMETPUYHOCTb, AHTUCUMMETPUYHOCT,
TPAaH3UTHBHOCTh, OTPHUIIATEIbHAS TPAH3UTUBHOCTh M CUJIbHAS TPAH3UTUBHOCTh. OTHOIIEHUS
SKBUBAJICHTHOCTH, TMOPSAAKA WU JIOMUHUpOBaHUS. Mojenb MNPUHATHUS PpPELUICHUH Ha OCHOBE
OuHapHBIX OTHOIIEHUH. ['pad mpeamnouTeHui.



I'padsl n ux cBoiicTBa

PaznoBunHoctu rpadoB. OCHOBHBIE CTPYKTYpbl TrpadoB: IUHEHHas, IPEBOBUIHAS
(uepapxuyeckas), MaTpU4Has, ceTeBas, KOJblieBas, 3Be374000pa3Has. Mojenb CUCTEMBl THIA
«11po3pauHbli AMMK». CTpyKTypHBbIE cXeMbI CVY.

AHaIUTHYeCKHE MaTeMaTH4YeCKHe MOJeJIH CHCTEM

OOmass maremaThyeckas MOJeb JTUHAMHYECKOW CHCTeMBI. BeKkTop COCTOSIHWS,
OTOOpa)XCHHE BBIXOJAa M TMEPEXOJHOE OToOpakeHHWe. YacTHbIE MaTeMaTHYeCKUe MOJEIH
JMHamMU4YecKux cucreM. HenpepbiBHble cuctembl. JIMHEHHbIE CHUCTEMBI. [JIaJIkue CHCTEMBI.
JMCKpEeTHBIE CUCTEMBI.

JAncKkpeTHBIE MOJEJIN CHCTEM

Koneunrle aBTOoMaTbl. ABTOMAaThl MuUIM M aBTOMATHI Mypa HeTepMI/IHI/IPOBaHHHC
aBTOMATHI C ITAMATHIO B 0€3 ITaMsTH. CI/IHXpOHHLIC 1 aCMHXPOHHBIC aBTOMAThI. BepOﬂTHOCTHBIe
aBTOMATHI.

HpnMeHeHne MATPUYIHO-BEKTOPHBLIX MojeJeil CHCTeM

Bekropel. Hopma BekTOopa. BHyTpeHHee M BHEIIHEe MPOU3BEACHUS BEKTOPOB.
HepaBencTtBo TpeyroiabHuka U HepaBeHCTBO llIBapma. JIuHeliHas HE3aBUCHMOCTb BEKTOPOB.
OcoOennas marpuia. Beipoxxnennocts. [lpaBuino BeipoxkaeHHocT CunbBectpa. Onpenenurenb
I'pama. JInuneitHOE BEKTOPHOE NMPOCTPAaHCTBO. ba3uc TMHEHHOr0 BEKTOPHOIO IPOCTPAHCTBA.

YnpasiasemMocTb 1 HA0JII0A2eMOCTb CHCTEM YIIPaBJICHUS

XapakTepuCTUYECKUE YHCIIa M Xapakrepuctuyeckue BekTopel. Dopmyna boxepa.
MopanbHas marpuna. JluaroHanusanys KBaJpaTHOM MAaTpHIBL. YIPABISIEMOCTb JIMHEHHOMN
MHOroMepHO# cucrembl. Kputepuii mnonHoit ympasnsemoctd. HaGmronaemMocTs JHHEHHON
MHOTOMepHOM cucteMbl. Kputepuii nosHoi HabI1t01aeMOCTH.

KoMmnblorepHoe moaeaupoBanue. YmucieHHoe HHTerpupoBanve Au(depeHunanbHbIX
ypaBHEeHU

Omunbxu yceueHus M oKpyriieHus. Merton Ditnepa u ero Moaupukanuu. Metosl Pynre-
Kyrra. CpaBHeHHMe pa3IU4HBIX METOAOB pemieHus. KOHTpoiap BeIMUMHBI Iara U
BBIUMCIIUTENbHAS YCTOMUYNBOCTh aJITOPUTMOB.

I[I/IHaMI/IKa PAa3BUTHA U UCIIOJB30BAHUA MOIleﬂeﬁ CHUCTEM

Kuznennwlii 1ukn  moxene.  CIOXKHOCTH — alTOPUTMHU3ALMUA  MOJIEIIUPOBAHUSL.
[TpoTuBOpEYMBOCTh TPEOOBAHMI K MOJENSAM: IMOJHOTA U MPOCTOTA, TOUHOCTh U Pa3MEPHOCTb,
3¢ (dEeKTUBHOCTh U 3aTpaThl Ha peanu3anuio u ap. Teopus pazpemumoctu ['€nens u Knunu o6
YHHMBEPCAIbHON MTPOrpaMMe CO3JaHMs MOJENHN JUIsl peLIeHHs] peanbHo 3a1aud. HeBo3MOXKHOCTD
NOJIHOM (popManu3anuu nporecca MoAeIUPOBAHNUS.

BepOﬂTHOCTHBIe MaTeMaTH4YeCKue MOAe/JI CUCTEM.



Mopaenau cucrem MaccoBoro oocay:xxusanus (CMO)

3asBKkH Ha OOCITy)KMBaHUE (TpaH3aKThl) W obOcmyxuBatonue amnmapatel (OA). Monenu
CMO: onHOKaHAJIbHBIE W MHOTOKAaHAJIbHBIC, C OTKa3aMH, C OXHJAHUEM, C OTPAaHUYECHHBIM
BpPEMEHEM OXHJIAHHs, C BOCCTaHOBJIEHHEM oTkKazaBmux OA. JlucuurmiamHbel oOCTyKMBaHUS: C
npuopureraMu u 0e3 mpuoputTeToB. [Ipocrelmmii BXOAHOW IMOTOK 3asBOK M €ro CBOMCTBA:
OPAMHAPHOCTh, CTALIMOHAPHOCTb, OTCYTCTBUE MOCIIECACUCTBUS. XaAPAKTEPUCTUKU IMPOCTEUILIETO
notoka 3asBok. DyHKIUS pacrpeneseHus] BPEMEHU 0XXKHMJIAHUS MPUXO0JIa 3aBKU M IUIOTHOCTh
pacupenenenus. @Dyukius pacnpenenenus Ilyaccona. Cpennee Bpemsi — OXKHJIaHHUSL.

XapakTepucTuku oOciyxuBaHus. OyHKINS pacrpeneseHus] BpEMEHH 00CIy>KUBaHUS U
COOTBETCTBYIOIIAs TIOTHOCTD pactipenenenus. Cpeanee BpeMs odcinyxkuBanus. [loka3arenbHbIi
3aKOH pacrnpejeNieHus: BpeMeHUu o0ciayKuBaHus. J[OCTOMHCTBA UCIOIB30BAaHUS TTOKA3aTEIBHOTO
3aKOHA paclpeesICHusl.

[Tokazarenu kadectBa oOCTyXkuBaHHS. BeposaTHOocTh moTepu 3asBKu. Pacmpenenenue
BenuunHbl ouepenau. Cpeansisi BennunHa ouepeau. 3arpy3ka OA. CoriacoBaHue HCTOYHHMKA
3agBOK C KaHAJOM OOCIY)KMBaHHS: CHHXPOHHOE M acMHXpoHHOe. CoriacoBaHue MPOCTEUIIETro
IIyaCCOHOBCKOTO MCTOYHMKA 3adBOK: 1) C KaHajioM, BpeMmsi OOCIyXUBaHUS KOTOpPOTO
pacmpeziefieHo IO TMOoKa3aTelbHOMY 3aKOHY; 2) C KaHalloM, BpeMsi OOCIYXHBaHHS KOTOPOTO
nocrosHHO. Ornenka >dexTuBHOCTH MHOrokaHanbHO CMO. VYpasuenusi Kommoroposa u
dopmyna Dpnanra. Kputepun sddekruBHOCTH padoThl MHOTOKaHaibHOH CMO: BEepOATHOCTD
OTKa3a B 00CITy’)KUBaHUM, OTHOCHTEJIbHASI M A0COIIOTHAS IPOITYCKHAs CIIOCOOHOCTb.

Cern IleTrpn

Bepuunsl, 1yru u mapkepsl. Ilepemenienue mapkepoB 1o cetu (MapkupoBka). CoObITus
B cetu [lerpu. [IpaBuna cpabateiBanus nepexoaos. PasHoBugHocTH cereit [leTtpu: BpemeHHwbe,
CTOXaCTUYECKUE, (PYHKIIMOHAIbHBIE, [IBETHBIE, HHTUOUTOPHBIE.

Koudmukraeie cutyauun B cersix Ilerpu. CpoiictBa cereil Ilerpu: orpaHMueHHOCTS,
0€30I1aCHOCTb, COXPAHAEMOCTb, JOCTHKUMOCTb, XHUBOCTb. AHAIN3 JOCTH)KUMOCTH B CeTSIX
[Terpu.

Ilecroi cemecTp
Nmuranuonnoe moxeauposanue (MM)

VIMuTannoHHble MOJIENIN KaK aJrOpUTMHUYECKHE MoBe/IeHuecKue Moaean. OcoOeHHOCTH U
cepbl NMPUMEHEHUS, JOCTOMHCTBA M HEIOCTaTKM MMHUTAIIMOHHBIX Mozened. MmurannoHHbIN
DKCIIEPUMEHT, €ro COACPKAHUE U PE3YJILTATHI.

OcHoBHble  (a3er  pasButuss  cpeacte MUM. DOraner UM.  AnbTepHaTWBHBIC
METOAOJIOTUYECKHE TOAXOAbl K TOCTPOCHUI0 HMMUTAI[MOHHBIX MoOJIeNel: COOBITHIMHBIM,
CKAaHMPOBAHHME AKTUBHOCTEN U IIPOLECCHO-OPUEHTUPOBAHHBIM.

[IpeumyiecTBa ¥ HEJOCTATKUA MUCIOIB30BAHMS I CO3MAHUS UMUTALMOHHBIX MOJEICH:
YHUBEPCAIBHBIX S3BIKOB MPOIPAMMHUPOBAHMS; CHELHNAIN3UPOBAHHBIX SI3bIKOB MOJEINPOBAHUSA;
npobaeMHO-opueHTHpoBaHHBIX cucteM VM. Mmwurammonnoe moxenupoanue CMO. Cxema
peanu3anuu coosiTuiinoro meroga UM CMO.

Meton «Pecypcsi—aelicteus—onepauun» (P10). OcHoBHble nonoxenus merona PZO.
Pecypcol cnoxnoi auckpetHoit cucteMbl (C/IC): moctosaabie 1 Bpemennbie. Jleiictus B CLC.
Onepanuu B CZIC.

ba3zoBas  cTpykTypa MWHTEIJIEKTyallbHOM cucTeMbl Ha ocHoBe PJIO-Merona.
[Iponykunonnsit umurarop. MoaenupoBanue B cpeae PJIO. OcHOBHbIE MOHSTHS: MOJEINb,
MIPOTOH, MPOEKT, 00bekT. IHTeTpHpoBanHas cpena moaenupoBanus PJ1O.



O0padoTka ¥ aHAJIN3 Pe3yJIbTATOB KOMIIBIOTEPHOI0 MO/1eJIMPOBAHUSA

MeToapl CTaTMCTUYECKOM OLIEHKM IEPBOIO U BTOPOrO LEHTPAJIBHBIX MOMEHTOB
ciyyaiiHOH BenMuuHbl. TpeOoBaHMsA K OLEHKaM, MOJIyY€HHBIM B Pe3yJbTaTe€ CTATUCTHUYECKOU
00pabOTKM JAHHBIX MOJAEIHPOBAHNUS: HECMEIIEHHOCTH, 3()()EKTUBHOCT M COCTOSITEIHHOCTD.

Cratuctuyeckue MeToabl 00pabOTKH. DOproauyeckoe CBOWCTBO — XapaKTEPUCTHK
CTAllMOHAPHBIX CIy4YaiHbIX POLIECCOB.

3ajaun Mo mpoBepke craTucThyeckux runore3. Kpurepun cornmacus Kosmoroposa,
[Tupcona, CmupHoBa, CterofeHTa 1 Puiepa.

AHaau3 n HHTEpHpeTauusd pe3yjbTaTOB KOMIIBIOTEPHOI0 MOAC/JIMPOBAHUSA

KoppenauuonHslii  aHaJu3  pe3yibTaTOB MOJIECIMPOBAHMS. PerpecCHoHHBIM  aHaIM3.
Hucnepcuonnbiii anamu3. Cdepbl NPUMEHEHUS pa3IM4YHBIX BUAOB aHalIM3a pPE3yJIbTaTOB
KOMITBIOTEPHOT'O MOJIETITUPOBAHMSL.

5. O6pa3oBare/ibHbIe TEXHOJIOTHHI

Mertoauka npenoaaBanvisa AHUCHUIIIIMHBI «MOI[GJH/IpOBaHI/IC CUCTCM YIPABJICHUSA) U
peaiu3anusa KOMIICTCHTHOCTHOI'O IIoAXOoAa B  HM3JIOKCHHUM MW BOCIpPUATHHM  MaTcpualia
npeaAyCcCMaTpuBacT UCIIOJIb30BAHUC CIICAYIOINX aAKTUBHBIX U MHTCPAKTUBHBIX (1)OpM IMPOBCACHU
TpYHIIOBBIX, MHAUBUAYAJIIbHBIX, dYyAUTOPHBIX 3aHATUN B COYETAHUU C BHeayHHTOpHOﬁ pa60T0171 C
OCJIbIO (1)OpMI/Ip0BaHI/I$I " Pa3BUTHUA HpO(beCCI/IOHaJ'IBHBIX HaBBIKOB o6y11afonmxc;1:

- IOJrOTOBKA K BBITIOJIHEHUIO JIA0OPATOPHBIX PabOT B 1ab0OpaTopusix By3a;
- BBITIOJTHEHHUE TA0OPATOPHBIX paboT B 1abOpaTOPHUIX BY3a;
- OpraHu3aIys ¥ MPOBEJICHNE TEKYIIEro KOHTPOJIS 3HAHUI CTYJICHTOB B (pOpME YCTHOTO OTpoca;
- HHIUBUAYAITbHOE OOCYKJCHHIE U 3alllMTa BHIOJHIEMBIX STAallOB KypCOBOTO MIPOEKTA;
- MPOBEJICHUE WHTEPAKTHUBHBIX 3aHATHUN IO MOJTOTOBKE K KOMIBIOTEPHOMY TECTHPOBAHHIO C
ucrnonb3zoBanuem LMS
- HWCIIOJIb30BAHWE WHTEPAKTUBHBIX (OPM TEKyIIero KOHTPOJs B ¢GopMe ayTuTOPHOTO
KOMIIBIOTEPHOT'O TECTHPOBAHUS C UCTIONb30BaHueM LMS.

VY aenbHbIN BeC 3aHITHI, MPOBOJUMBIX B HHTEPAKTUBHBIX (OpMax, OMpeesieH TIaBHOU

LEeNbl0  00pa3oBaTelbHOM MpPOrpamMMbl, OCOOEHHOCTbIO KOHTMHI€HTAa OOYy4alolMXcs U
coJiepKaHUEeM JAUCHUILUINHBI «MoeIpOBaHNEe CUCTEM YIPABIECHUS» U B 11€JIOM IO TUCIMILIIMHE
coctaisieT okosno 40% ayauTOpHBIX 3aHATUN. 3aHATHS JEKIIMOHHOTO THMa cocTaBisaoT 50 % ot
o0bemMa ayAUTOPHBIX 3aHITHH.

6. OneHo4YHBIE CPEACTBA /IS TEKYLIero KOHTPOJIsl YCIIeBAeMOCTH, IPOMEXKYTOYHOM
aTTecTallMy 110 HTOraM OCBOCHMS JMCHHUILIMHBI M y4eOHO-MeToAnYecKoe odecnedyeHue
CaMoOCTOSITeIbHON PadoThl CTYIEHTOB

B mnpouecce 00yueHHs HCIONB3YIOTCS CIEAYIOIIME OLEHOUYHBIE CPEICTBA TEKYILIETO
KOHTPOJISI YCIIEBAEMOCTH U NMPOMEKYTOUHBIX aTTeCTallUi, OLIEHOUYHbIE (POPMBI CAMOCTOSATEIHHON
paboThI CTYJICHTOB:

B nsitom cemectpe

- UHAUBUYAIbHBIA OMPOC CTYACHTOB;
- 3alIUTa JJAOOPaTOPHBIX padoT;



- KOMIIBIOTEPHOE TECTUPOBAHUE IO MaTepHaliaM JIEKIIMIA, MPAKTUYECKUX U J1a00paTOpHBIX padoT
B PEeXHMME IPOMEKYTOUHOTO KOHTPOJIS C AIEMEHTaMU MOACKAa3KU 1 00ydeHMs;

- KOMIIBIOTEPHOE TECTUPOBAHUE 110 MaTepuaiaM JEKIUN B PEKUME UTOIOBOI'O KOHTPOJIS;

- 9K3aMeH 110 MaTepuajIaM IATOro CeMecTpa.

B mecrom cemectpe

- UHJIUBHTyaJIbHBIN ONPOC CTY/ICHTOB;

- 3alIUTa JJADOPATOPHBIX padoT;

- KOMIIBIOTEPHOE TECTHPOBAHHE IO MaTepHaiaM JIEKIUH M J1a0OpaTOPHBIX PadOT B pEXKHME
IPOMEXYTOYHOTO KOHTPOJIS C HJIIEMEHTAMH TMOCKa3K1 U 00ydeHUs;

- BBIIIOJHEHHE KYpCOBOM pabOThl (M0 WHAWBUAYAIBHOMY 3aJaHUIO IS KaXIOTo
oOyyaromierocs);

- KOMITBIOTEpHOE TECTUPOBAHHUE IT0 MaTepHUaiaM KypCcoBOil pabOTHI U ee 3alluTa;

- KOMIIBIOTCPHOC TECTUPOBAHHUE 110 MAaTCpHAIaM J'IGKLII/If/'I B PCIKUMC UTOTOBOI'O KOHTPOJIA,

- 9K3aMEH 110 MaTepHrajaM IIeCTOro CeMecTpa.

KypcoBas pabora mpencraBisier co0oil paboTy, NOCBAIIEHHYIO WMUTAMOHHOMY
MozaenupoBanuto CVY ¢ UCMOIb30BaHMEM MHOTOKAHAJIBLHOM CHCTEMBI MAaCCOBOTO OOCTY>KUBaHUS
C 1EeNbl0 BBISBICHHMS OOCHY)KMBAIOIIMX  alllapaToB C HEJOCTaTOYHOM MPOMYCKHOM
CIIOCOOHOCTBIO, OIPECICHUS] BEPOSTHOCTH BO3HUKHOBEHMSI OTKa30B B OOCITYXKHBaHHH,
ouepened u Ipyrux «ys3kux mect». Kypcoas pabGota Bwimonusercs B cpene PO («Pecype—
JIeHCTBUE—OTIEPALIHS»).

3aganue Ha KypcoByw padory «MMuTanmoHHoe MOJeJTUPOBAHUE CHCTEMbI
MacCoOBOro oOOCJHY:KMBAHMS» MO0 JWcHUILIMHe: «MoaeaupoBanue cucrem» (o0ume

YKa3aHus).
1. BrIOpaTe NpOTOTHII CUCTEMBI MAacCOBOTO OOCITYKUBaHUS, TPEJICTABIAIONIMNN 1151 Bac
MHTEPEC.

2. OmnpenenuTth, uto B Moaenu CMO Oyzaer cyXHUTh B KaueCTBE 3asBOK (TpaH3aKIUi), a
YTO — B KaueCTBE 00CTy)KHBaronux ammaparoB (OA).

3. VYkazarh, Kakoi U3 BUJOB MojieTieil Brl ncnonb3yere: ¢ OTKa3aMH UITH C OXKUJAaHUEM,
OIHOKaHaJIbHYIO UJIM MHOT'OKaHAJIbHYIO U T.I.

4. B 0IHOM U3 9KCIIEPUMEHTOB HCIOJIb30BaTh MPOCTEHININI TyaCCOHOBCKHI MOTOK 3asBOK U
MOKA3aTeIbHBIN 3aKOH PaCIPE/ICIICHUS BpEMEHHU 00CITY)KHBAHHUS C TIEJTBIO CPAaBHEHUS
MOJTYYEHHBIX JAHHBIX UMUTAIMOHHOTO SKCIIEPUMEHTA C aHATUTUYECKUMU Pe3yIbTaTaMu,
BBbIBE/ICHHBIMH TEOPETUYECKH (Ha JIEKIUAX, B yUCOHUKE).

5. B npyrux skcrnepuMeHTax HCIOIb30BaTh JIIOObIE 3aKOHBI pacIpeIeieHNs, Kak BpeMEH!
OKUJaHUS, TaK U BPEMEHH 00CITY>KUBaHUS, HO BIIOCJICJICTBUU MPOBECTH CPABHUTEIHHBIN
aHaJIN3 aJIeKBAaTHOCTH MCITOJIb30BAaHHBIX MOJICIICH.

OreHOuUHBIE CPEACTBA TEKYLIEro KOHTPOJS YCIIEBAEMOCTH BKIIOYAIOT KOHTPOJIbHBIE
BOIIPOCHI, BKIIIOUEHHBIE B TECTHI JOCTHXKEHHUI OTKPBITOH (hopMBl, ucnionb3yembie LMS.

6.1. @oH/1 OLIEHOYHBIX CPEACTB IJI MPOBEACHHUS MPOMEKYTOYHOM aTTeCTAllUN
00y4amUXCcH M0 JUCUMILIIMHE (MOAYJIIO0).

6.1.1. IlepeyeHb KOMIETEHIMI ¢ YKA3aHHUEM ITANOB UX (POPMUPOBAHMS B Ipolecce
0CBOEHHUS 00pa30BaTeJIbHONH MPOrPaAMMBI.
B pesynbpTate OCBOEHUS ITUCHUIIIMHBI (MOAY/sl) (OPMUPYIOTCS CIEIYIOIINE
KOMIIETEHIINH:



Kon
KOMIIETeH MU

00J1a1aTh

B pesynbTarte ocBoeHus 00pa3oBaTeJbLHON NPOrpaMMbl 00yYAIOLIHIACH N0JIAKEH

OIIK-4

CnocoOeH oCyIIeCTBIATH OIIEHKY 3P ()EKTUBHOCTH CUCTEM
yIpaBleHUs, pa3paboTaHHBIX HA OCHOBE MAaTEMATHYECKUX METOJIOB

B mpormecce ocBoeHusi 00pa3oBaTeNbHON MPOTpaMMBI JAaHHBIC KOMIIETCHIIMHA, B TOM
YHCIIe UX OTACIbHBIE KOMIIOHEHTHI, (JOPMHUPYIOTCS IO3TAITHO B XO€ OCBOCHHUS 00YYaIOIIMMHUCS
JUCIUIUIMH  (MOJyNiel), TPaKTUK B COOTBETCTBUM C YYE€OHBIM IUIAHOM | KaJCHIAPHBIM
rpadukoM ydeOHOTO IpoIiiecca.

6.1.2. Onucanue nokasareJeil 1 KpuTepreB OLEHUBAHUS KOMIIeTeHIUH, GopMUpYyeMBIX 110

HTOraM OCBOCHHUSA JUCIHHUITIINHBbI (MOIlyJIﬂ), OIMMCAHHMEC IIKAJ OHCHUBAaHUA.

[TokazareneM OIICHMBAaHUS KOMIICTCHLIMH Ha pa3IMYHBIX 3Tanax HX (OPMHUPOBAHUS

ABIACTCA HOCTHIXKCHHC OGy‘IaIOHII/IMI/ICSI IJIAaHUPYEMBIX PC3YJIbTATOB 06yT-I€HI/I$I 110 AUCLUIIIINHE

(Momyto).
MoKa3aTelL Kpurepun oneHuBanus
2 3 4 5
3HATH: OOyyvarommiics OO0yuaromuiics OOyuarommiics OO0yJatontuiics
KITaCCU(DHKALNIO U JIEMOHCTPHPYET JEMOHCTPUPYET JEMOHCTPUPYET JEMOHCTPHUPYET
OCHOBHBIE BU/IbI HOJIHOE OTCYTCTBHUE HEIOJIHOE 4aCcTUYHOE HOJIHOE
Mmozeneit CY; WY HEJJOCTaTOYHOE COOTBETCTBHE COOTBETCTBHE COOTBETCTBHE

METOJIbI U AITOPUTMBI
HCCIIEIOBAHUS
JIMHEWHBIX
JMHAMHYECKHX
MoJenen
HENpPEPBIBHBIX U
nuckpeTHbix CY;
KpUTEPUHU NOJHOM
YOPaBIIIEMOCTH U
IMOJIHOM
Ha0JIFOJaeMOCTH
JIMHEWHBIX
MHOroMepHBIX CY;
METOJIbI U AITOPUTMBI
YHCIIEHHOTO
uHTerpupoBanus VY,
aHAJUTHYCCKHE
BEPOSITHOCTHBIE
MaTeMaTUYECKUE
monenu CY B Buje
CHCTEM MacCOBOI'O
obcmy)KuBaHUS
(CMO) u cereit
Ilerpu; npaBuna u
METOJINKY TIOCTPOCHUS
AMHUTAIMOHHBIX
mozeneit (MM)

COOTBETCTBUE
CIeAYIOIINX 3HAaHUM:
Knaccudukanuu u
OCHOBHBIX BHJIOB
moxener CY;
METOJIOB U
QITOPUTMOB
HCCIICIOBAHUS
JIMHENHBIX
JTUHAMHUYCCKUX
Mozenein
HETPEPHIBHBIX U
nuckpetHeix CY;
KPUTEPUEB NIOJIHON
YOPaBIsEMOCTH U
MOJIHOM
HaO0II0AEMOCTH
JIMHENHBIX
MHoroMmepHsix CVY;
METOJIOB U
ITOPUTMOB
YUCIIEHHOTO
uHTerpupoBanus 1VY;
AHATTUTHYCCKIX
BEPOSTHOCTHBIX
MaTeMaTHIEeCKHUX
moxenu CVY B Buze
CHCTEM MacCOBOTO
00CITy)KUBaHUS
(CMO) u cetei
Ietpu; npaBun u
METOJIMKH MOCTPOCHHUS
MMUTaHOHHBIX
moxeneit (UM).

CIEAYIOIINX 3HAHUI:
KiaccuuKauu u
OCHOBHBIX BHJIOB
moaenei CY;
METOZIOB 1
ANTOPUTMOB
HCCIICTOBaHHS
JIMHEHUHBIX
JTTHAMHAYIECKHAX
MoJenei
HETPEPHIBHBIX U
nuckpeTHbix CY;
KPUTEPUEB IOJIHOMI
YOPaBIIEMOCTH H
MOJTHOM
HaOII01aEMOCTH
JIMHEHHBIX
MHoroMepHsx CVY;
METOJIOB U
ITOPUTMOB
YHCIICHHOTO
uHTerpupoBanus VY,
AHATUTHYECKUX
BEPOSATHOCTHBIX
MaTeMaTHYECKUX
mozenu CVY B Buze
CHCTEM MacCOBOTO
o0cCITyKMBaHUs
(CMO) u ceteit
IeTpu; npaBun u
METOAMKH MOCTPOEHUS
UMHUTAIUOHHBIX
moxeneit (MM).
JomyckaroTcs
3HAYUTEIHHEIC
ONIMOKHU, TIPOSBIISIETCS

CJEeAYIOIINX 3HAHUM:
K1accu(UKaINU 1
OCHOBHBIX BUJIOB
mogenei CVY;
METOJIOB U
AITOPUTMOB
HCCIICIOBAHUS
JIMHEWHBIX
JTMHAMUIECKUX
Mozenen
HETPEPBIBHBIX U
nuckpeTHbix CY;
KpUTEPUEB MOJIHOM
YHPaBIsIEMOCTH U
MOJIHOU
HaO0II0HAEMOCTH
JIMHEWHBIX
MHoroMmepHsx CVY;
METOJIOB U
AITOPUTMOB
YHCIICHHOTO
uHTerpupoBanus Y;
AHATUTUYIECKUX
BEPOSITHOCTHBIX
MaTeMaTHIEeCKHUX
moxenu CY B Buze
CHUCTEM MacCOBOTO
00CITy)KUBaHHS
(CMO) u ceteit
Iletpu; npaBun u
METOJIUKH ITOCTPOECHHUS
MMUTAIMOHHBIX
mozeneit (UM).
Homyckatorcst
HE3HAYHTEIbHBIC
OIIMOKH, HETOYHOCTH,

CIEAYIOIINX 3HAaHUM:
KinaccupUKauu u
OCHOBHBIX BUJIOB
moznenei CY;
METOJIOB U
aITOPUTMOB
HCCIICIOBAHHS
JIMHEWHBIX
TUHAMAYECKHAX
Mojenei
HETPEPHIBHBIX U
nuckpeTHoix CVY;
KPUTEPUEB IIOJIHON
YIPaBIIEMOCTH U
MOJIHOU
HaO0II0aEMOCTH
JIMHEWHBIX
MHoroMepHsix CY;
METOJIOB U
aJITOPUTMOB
YHCIICHHOTO
HHTETPUPOBAHUS
JIY; aHamuTHIeCKuX
BEPOSTHOCTHBIX
MaTEeMaTHYECKUX
moznenu CVY B Buze
CHCTEM MacCOBOTO
00CITy)KABAHUS
(CMO) u cereit
IeTpu; npaBun u
METOIMKHI
MTOCTPOCHHS
MMHUTANOHHBIX
moxeneit (UM);
CBOOOJTHO OTIEPUPYET
IPHOOPETEHHBIMH




HEI0CTaTOYHOCTb 3aTpyAHEHUs NIpU 3HaHUSMH.
3HaHWH, 110 Py aQHATUTHYECKHX
MOKa3aTesen, onepanusx.
oOygaromuiics
HCTIBITBIBACT
3HA4YNTEIIbHBIC
3aTpyIHEHUS MIPU
OIepUPOBAHUH
3HAHMSAMH NPU UX
MEepeHOoCce Ha HOBBIE
CUTYaIMH.
yMeThb: OOyuaromuiicst He OO6yuaromuiics OOyyaromuiics OO0yuaromuiics
OCYILECTBIIATh yMeeT UJIH B JIEMOHCTPHUPYET JEMOHCTPUPYET JIEMOHCTPHUPYET
KOMIIBIOTEPHEBIE HE0CTaTOYHOI HETIOJIHOE YaCTUYHOE MOJTHOE
9KCIIEPUMEHTHI CTETICHN YMEET COOTBETCTBHE COOTBETCTBHE COOTBETCTBHE
MOJICTTMPOBAHUS OCYIIECTBIIAT CIIEAYIONINX YMEHUH: | CIHEIYIOIMNX YMCHHH: | CIEAYIOIIUX
pa3nuuHbIX BUAOB CY | KOMITBIOTEPHBIE OCYIIECTBIISTH OCYIIECTBIISTH YMEHHH:
Ha Pa3IMIHBIX 9KCTIEPUMEHTHI KOMITBIOTEPHBIE KOMITBIOTEPHBIE OCYIIECTBIISAT
HepapXUIecKuX MOJIETTMPOBAHHMS 9KCIIEPUMEHTHI 9KCTIEPUMEHTHI KOMITBIOTEPHBIE
YPOBHSX pasnuuHbIX BUI0B CY | MonenupoBaHus MOJIETTHPOBAHHUS 9KCTIEPUMEHTHI
MPOEKTUPOBAHMUS, Ha pa3IMIHbBIX pa3nuuHbiX BunoB CY | paznuusbix BunoB CY | MoAeIMpoBaHUS
paspabaTbIBaTh HepapXUUECKUX Ha pa3IUIHbIX Ha pa3iu4HbIX Pa3IUYIHBIX BUIOB
pa3nuYHbIe YPOBHAX HepapXUUECcKuX HepapXHUUECKUX CVY Ha pa3nu4HbIX
MaTeMaTHYeCKHe IIPOEKTUPOBAHUS; YPOBHSIX YPOBHAX HepapXUUECKUX
monenu CY u UM; pa3pabaTbIBaTh IIPOEKTUPOBAHMS, IIPOEKTUPOBAHUS; YPOBHSX
MPOBOAUTH pas3iu4gHbIC paspabaTbIBaTh pa3pabaTbIBaTh MIPOEKTHPOBAHHUS;
IpeABapUTEIbHBINA MaTeMaTHIECKHe pasynyHbIe pas3yu4IHbIC pa3pabaTbIBaTh
aHanms3, oopabareBath | Momenu CY u M MaTeMaTHIECKHe MaTeMaTH4eCcKHe pas3yuIHbIe
Y UHTEPIPETUPOBATH MIPOBOJUTH mozenu CY u UM; mozaenu CY u UM; MaTeMaTHYECKHE
MOJIy4YEHHBIE MIpeABAPUTENBHBIN MIPOBOJUTH MIPOBOJUTH mozaenu CY u UM;
Ppe3yJIbTaThI aHanm3, 00padaTeIBaTh | NMPEIBAPUTEIBHBIA TIpeABapUTEIbHBIN MIPOBOANTH
KOMITBIOTEPHOTO 1 MHTEPIIPETUPOBATH aHaiu3, 00pabaTbiBaTh | aHaNn3, 00pabaTeIBaTh | MPEJBAPUTEIIBHBIH
MO/JICJINPOBAHHUS; MIOJTyYCHHBIE 1 MHTEPIIPETUPOBATh U MHTEPIIPETUPOBATH aHau3,
COCTaBIIATH, pe3yIBTATHI MOJTy4EeHHBIE MOJTy4EHHBIE oOpabaTeIBaTh U
MOJICIUPOBATh U KOMIIBIOTEPHOTO pe3yabpTaThI pe3yabTaTh HHTEPIPETUPOBATH
ONTUMH3HPOBATH MOJIeIINPOBAHHS; KOMITBIOTEPHOTO KOMITBIOTEPHOTO MOJTyYCHHBIE
CTPYKTYPHBIE CXEMBI COCTaBIIATH, MO/JICIUPOBAHHUS; MO/ICITUPOBAHHS; pe3yIbTATHI
CV. MOJIETTMPOBATh 1 COCTAaBIIATH, COCTaBJIATH, KOMITBIOTEPHOTO
ONITHMU3UPOBATH MOJIETIMPOBATh MO/JIETTMPOBATh U MO/JICTIMPOBaHUS;
CTPYKTYPHBIE CXEMBI ONTHMU3UPOBATH ONITUMHU3UPOBATH COCTaBIISATS,
CVv. CTPYKTYPHBIE CXEMBI CTPYKTYPHBIE CXEMBI MO/JIETIMPOBATh U
CY. omyckatoTrcst Cy. ONTHUMM3UPOBATH

3HAYUTEIIbHbIC YMeHUst OCBOCHBI, HO | CTPYKTYPHBIE CXEMBI
OIINOKH, IPOSIBIIACTCS | JOITyCKAIOTCSA CYy.
HEZ0CTaTOYHOCTD HE3HAYUTENbHbBIE CBoOo1HO
YMEHHH, 110 Py OLIMOKH, HETOYHOCTH, | OHEPHUPYET
[IOKa3aTeseH, 3aTpyIHEHUs IIPU IprOOpPETeHHBIMHU
oOygaromuiics AHAIIMTHYECKUX YMEHHSIMH,
UCTIBITHIBACT orepanusx, IepeHoce | MPUMEHSET UX B
3HAYHTEIILHBIC YMEHUH Ha HOBEIE, CUTYAaIHIX
3aTpyAHCHUS MIPH HECTaHIapTHEIC MTOBBIIICHHOH
OTIePUPOBAHUH CUTYAIIHH. CJIO)KHOCTH.
YMEHHSMH TIPH UX
MIepeHoce Ha HOBBIC
CHUTYaI[HH.
BJIA/IeTh: OOyuarontuiicst He OO0yuaronuiicst B OO6yyaronuiics OOGyuaronuiicst B
HaBbIKaMHU T10 BJIAJICET WIN B HEJI0CTATOYHOM YaCTHYHO BJIaJIeeT MOJIHOM 00BbeMe
MPaKTHYECKOMY HEJIOCTaTOYHOM CTETIeHH BIIaJieeT HaBBIKAMH 110 BJIajieeT HaBbIKAMU
MIPOBEICHUIO CTETICHH BIIA/ICeT HaBBIKaMU 110 MIPAKTHIECKOMY 10 IPaKTUIECKOMY
BBIYUCITUTEIFHBIX HaBBIKAMH TI0 MIPaKTHIECKOMY MIPOBEACHUIO MIPOBEACHUIO
HKCIIEPUMEHTOB C MIPaKTUIECKOMY TIPOBEICHUIO BBIYUCITUTEIHHBIX BBIYUCITUTEIHHBIX
UCII0JIb30BaHHEM IIPOBEJICHUIO BBIYHCIIUTEIBHBIX 9KCIIEPUMEHTOB C 9KCIIEPUMEHTOB C




CTaH/IapTHBIX BBIYHCIIATEIIBHBIX SKCHEPUMEHTOB C HCIOJb30BaHUEM HCTIONb30BaHUEM
MpPOTPaMMHBIX 9KCTIEPUMEHTOB C HCTIONIb30BaHUEM CTaH/IapTHBIX CTaHAAPTHBIX
CpeACTB HCTIONIb30BaHUEM CTaHIApTHBIX MIPOTPaMMHBIX MPOTPaMMHBIX
CTaHAAPTHBIX MPOTPaMMHBIX cpencts. HaBeikn CpPEeACTB, CBOOOIHO
MIPOTPaMMHBIX CpPEACTB. OCBOEHBI, HO MPUMEHSET
cpencTB OO0yuaromuiics JOIYCKArOTCS MOJTy4CHHBIC HABBIKA
HCTIBITBIBACT HE3HAYHUTEIIbHbIC B CUTYaIHAX
3HAYUTEJIbHBIC OLIMOKH, HETOYHOCTH, | TOBBIIICHHOW
3aTpyAHEHUs IIPU 3aTpyAHEHUS NIpU CII0’KHOCTH.

MPUMCHCHUN HAaBBIKOB
B HOBBIX CUTyallUAX.

AHATTUTHYECKUX
omepalusx, MepeHoce

yYMEHHI Ha HOBBIE,
HEeCTaHIapTHbIE
CHUTYyaIHH.

IIxanbl oeHNBAHUS pe3yJabTaToB HpOMe)KyTO'lHOﬁ aTTeCTallui U UX OITHCAHHUE:

®opma MPOMEKYTOUYHOI aTTeCTAIMU: IK3aMeH.

[TpomexyTouHast arrectanus oOydaromuxcss B (opMe 3K3aMeHa MPOBOAUTCS IO
pe3yJibTaTaM BBIMOJIHEHUST BCEX BHIOB y4eOHOH pabOThI, MPEIyCMOTPEHHBIX YICOHBIM IIAHOM
[0 JIaHHOW JUCHUIUIMHE (MOIYII0), MPH 3TOM YUYHUTHIBAIOTCS PE3YJIbTaThl TEKYIIETO KOHTPOJIS
ycrieBaeMoCTH B TeueHHe cemecTpa. OIIGHKa CTENEHH JOCTHDKEHUS  00y4aroIuMUCS
IUTAHUPYEMBIX PE3yJIbTaTOB O0YUCHHUS 0 TUCIHUILIMHE (MOIYIII0) MPOBOAUTCS IPEIoIaBaTesIeMm,
BEAYIIMM 3aHATHS [0 AUCHMIUIMHE (MOIYJI0), METOJOM SKCIEepPTHOH oreHku. [lo uroram
NPOMEKYTOYHOUW AaTTECTAI[MKM I10 JAMCIUIUIMHE (MOJIYJII0) BBICTABIIICTCS OILCHKA «OTIHYHOY,
«XOPOIII0», «YIOBICTBOPUTEILHO» UK «HEYIOBICTBOPUTEIHLHOY.

K mpoMexyTo4HO# aTTecTaluy JOMYCKAlOTCsS TOJBKO CTYACHTHI, BBIMOJHHUBIINE BCE
BUABl Y4eOHOW paboOThl, TPEAYCMOTPEHHBbIE paboveld TpPOrpaMMO IO  JTUCIMILUIMHE
«MojienupoBaHUe CHUCTEM YIpaBieHUs» (MPONUUTH MPOMEKYTOUHBIH KOHTPOJIb, BBIMOJIHUIN
nabopaTopHble paOOThI, BBIIOJIHWIN M 3alIUTHIH KYpPCOBYHO paOOTy, MPONUIA HTOTOBOE
KOMITBIOTEPHOE TECTUPOBAHHUE).

MIxaja oneHNBaHUA Onucanmne

OtanynO BrinosHeHb! Bce BUIBI Y4€OHOW pabOTEHI, IIPEyCMOTPEHHBIE YUCOHBIM IIIAHOM.
CTyZneHT IeMOHCTPHUPYET COOTBETCTBHE 3HAHU, yMEHNH, HABBIKOB
TIPUBEICHHBIM B TaOJIMIaX MMOKa3aTelsiM, OlIepUpPYyeT MPHOOPETEHHBIMH
3HAHHUSAMH, YMEHUSIMH, HABBIKAMH, TIPIMEHSIET X B CUTYAIUSAX MOBBIIICHHOM
CJIOKHOCTH, HE UCTIBITHIBACT 3aTPYAHECHHUH NIPH aHATUTHYECKUX OIIepaItsIX,

TIEPEHOCC 3HAHWUH U yMeHHﬁ Ha HOBBIC, HCCTAHAAPTHBIC CUTYAIUH.

Xopouio BrimoHeHs! Bce BUIB! y4eOHOW pabOTHI, MPelyCMOTPEHHbBIE YU€OHBIM ITAHOM.
CTyaeHT AeMOHCTPHUPYET YaCTUIHOE COOTBETCTBHE 3HAHNH, YMEHUH, HABBIKOB
MIPUBEICHHBIM B TaOJIHIIaX OKA3aTeNsIM, OIIEPUPYET MPHOOPETEHHBIMHU
3HAHUSMM, YMEHUSIMMU, HaBbIKaMU, IPUMEHSET UX B CUTyaL[UsIX TOBBIIIEHHON
crnokHocTH. [Tpr 3TOM MOTYT OBITH JOMTYIICHB! HE3HAYUTEIBHBIE OINOKH,
HETOYHOCTH, 3aTPy/JHEHUS IPU AHATUTUYECKUX ONEpalusixX, NEpeHOce 3HAHUH U

yMCHI/Iﬁ Ha HOBBIC, HCCTAHAAPTHBIC CUTYAIIUU.

VY 10BIETBOPUTENBHO BrinosHeHs! Bce BUJIBI Y4€OHOW pabOoTEI, IIPeJyCMOTPEHHBIE YUEOHBIM IIIAHOM.
CryaeHT AeMOHCTPUPYET HEMOJIHOE COOTBETCTBUE 3HAHUN, YMEHU, HABBIKOB
MIPUBE/ICHHBIM B TaOJIMIaX MMOKa3aTelsiM, JOIyCKalOTCs 3HAUUTEIbHbIE OIIHOKY,
TIPOSIBIISIETCS] OTCYTCTBHE 3HAHHMN, YMEHHI, HABBIKOB I10 PSIY IOKa3aTele,
CTYJICHT HCITBITHIBAET 3HAYUTEINILHbIE 3aTPYIHEHHS IPH OTIEPUPOBAHUH 3HAHUAMH

1 YMCHUAMM IIPHU UX IIEPEHOCC HA HOBBIC CUTYAIlHUH.

He BeImonHeH oauH niu 6oJiee BUAOB yIeOHOM paboThl, IPeyCMOTPEHHBIX
yueOHbIM [1aHOM. CTYACHT AEMOHCTPHUPYET HOJHOE OTCYTCTBHE HIIH
HEIOCTATOYHOE COOTBETCTBHE 3HAHUI, YMEHHUH, HABBIKOB IIPHUBEACHHBIM B
TalbJIMIAX TT0KA3aTeIIsIM, JOIYCKAIOTCSI 3HAUYUTENbHBIE OIUOKHU, POSIBISICTCS

HeynosneTBoputesbHO




OTCYTCTBHUE 3HAHHM, yMEHHIA, HABBIKOB I10 PAIY [MOKa3aTesei, CTyIeHT HE MOXKET
OTIepPHPOBAThH 3HAHUSAMH W YMEHHUSIMH IIPH UX TIEPEHOCE Ha HOBBIE CHUTYallHH.

@DOH/I OIICHOYHBIX CPEJICTB TPEJICTaBIICH B MPHIOKEHUH 2 K paboueil mporpamme.
7. Y4eOHO-MeTOAMYECKOEe M HH(POPMALMOHHOE 00ecnevyeHHe U CHUILINHBI
a) OCHOBHAs JIUTEpaTypa:

1. Kupunuyer b.B. MoaenupoBanue cucreM: YueobHoe nmocooue. — M.: MI'TTY, 2010. — 274 c.
ISBN 978-5-2760-1647-4.

2. CosetoB b.41, SIxoneB C.A. MoaenupoBanue cucteM: Yueb. i By30B. — 3-€ U3/I., mepepao.
u pom. — M.: Bricmag mkomna, 2001.— 343 c.: mi. ISBN 5-06-003860-2.

0) 10MOJTHUTE/ILHAS JIUTEepaTypa:

1. CogetoB b.4, fxosnes C.A. MonenupoBanue cucreM: YueOHuk. — Cepus «bakanasp.
Axkanemuyeckuit kype» — M.: FOpaiit, 2016. — 344 c. — ISBN 978-5-9916-3916-3.

2. Kenbron B., Jloy A. UmuTanmmonnoe moaenupoBanue. Kinaccuka CS. 3-¢ u3n. — CII6.: [Tutep;
Kues: M3narensckas rpynma BHV, 2004. — 847 c.: un. ISBN 5-94723-981-7.

B) NporpamMmMHoe odecrieyenne 1 UHTepHeT-pecypcehl:

HHTepHeT-pecypchl BKIIOYAIOT y4eOHO-METOAMYECKUE MATEPUAIIBI B QJIEKTPOHHOM BUJIC,
npe/cTaBiIeHHBIC Ha caiTe http://lib.mami.ru/ebooks/ B paznene «bubmuorekay.

8. MarepunajbHO-TeXHHYECKOe o0ecnedeHne U CHUIIMHBI
KomnbrotepHble kitacchl kKadenpsl «ABTOMaTHKA U yripaBiieHUe»: ayl. 2614as, 2507as.

OO6opynoBaHue U anmaparypa: MpoeKTop, HOyTOyK, MaTepuabl JUIsl JEKIHH, IPaKTHYECKUX U
1a00paTOPHBIX paboT, BHIIOJHEHUS KypCOBOU pabOThI B 2JIEKTPOHHOM BUJIE.

9. MeToguveckne peKOMEHIAUNH JJI1 CAMOCTOATEJIbHON padoThl CTY/ICHTOB

CamocrosarenbHass paboTa sBISETCS OJHUM U3 BHJOB Y4eOHbIX 3aHATUH. Llenb
CaMOCTOSITENIbHOW pabOThl — TMPAKTUYECKOE YCBOCHHE CTYACHTAMH BOIPOCOB aBTOMATH3AINU
yIpaBJIeHUS] KU3HEHHBIM LIMKIOM H3JIeNUs, pPAacCMaTpUBacMbIX B TMpOLECCe M3YUYECHUs
JVICTIATUTAHBL.

AynuTopHas caMOCTOsITeNIbHas paboTa MO JIUCHUIUIMHE BBINOJHSAETCS Ha Y4eOHBIX
3aHSATHUX T0J] HEOCPEICTBEHHBIM PYKOBOJICTBOM TPEMOIaBaTENs U MO €ro 3a/IaHuIO.

BHeaynutopHass camocTosTeNnbHas padoTa BBIMOJHSAETCS CTYAEHTOM IO 3a/laHUI0
Tperno/iaBaTessi, Ho 0€3 ero HeMOCPEICTBEHHOTO YYaCTHS.

3agaum caMoCTOSATEILHON PadoOThI CTYAEHTA:

- pa3BUTHE HaBBIKOB CAMOCTOSITENIbHON y4eOHON pabOThI;

- OCBOEHHE COJICPKAHUS JUCIUTUIAHBL,

- yriIyOJieHHe COJEpKaHMUS U OCO3HAHWE OCHOBHBIX TOHATHH JUCHIUIUINHBL

- HCIIONB30BAaHHE MaTepuaia, COOPaHHOTO M TIOMYYEHHOTO B XOJE CAaMOCTOSTEIbHBIX
3aHATUH U1 9 EKTUBHON MOATOTOBKH K 3a4eTy.



Buabl BHeayMTOPHOI caMOCTOSITeIbHON PadoThI:

- CAaMOCTOATENIBHOE U3Y4YEHUE OT/ENbHBIX TEM AUCHUILINHBL;

- IOATOTOBKA K JIEKIIMOHHBIM 3aHSTHSIM;

- IOJITOTOBKA K JJa0OpaTOpPHBIM padoTam;

- MOJArOTOBKA K MPAKTUYECKUM 3aHATHSM.

Jlis  BBINOJHEHHs J10O0Or0 BUAA CAMOCTOSTENBHOW pPabOThl HEOOXOIUMO HPOUTH
CJICAYIOLINE ATAIBL:

- ONpe/IEICHNE 1IeJI CaMOCTOSITEIbHON paboThl;

- KOHKpETHU3allys 103HaBaTEIbHOM 3a7auu;

- CaMOOIIEHKa TOTOBHOCTHU K CAMOCTOSITENIbHON paboTe;

- BBIOOD a/IeKBaTHOTO crioco0a AeHCTBUS, BEIYIIETO K PEIICHUIO 3a1a4H;

- IUTAHUPOBaHHE DPAOOTHI (CaMOCTOSITEIbHOM MM C MOMOUIbIO IIpernojaBaTelis) Haj
3aJJaHHEM;

- OCYILECTBJICHHE B IPOLECCE BBIIOIHEHUS CaMOCTOSTENbHON pabOThl CaMOKOHTPOJIS
(IpOMEKYTOYHOI'O U KOHEUHOT'0) PE3YJIbTaTOB padOThl U KOPPEKTUPOBKA BHIMOIHEHUS paOOTHI.

Bonpockl, BLIHOCHMbIE HA CAMOCTOsSITeJILHYI0 padoty (OITK-4)
Cemectp 5

- Ilporpammusii maker MathCAD. Crpykrypa, OCHOBHBIE XapaKTEPHUCTHKH,
BO3MOXHOCTH U 00JIACTH IPUMEHEHHUSL.

- [Iporpammusrii maker Matlab. CtpykTypa, OCHOBHBIE XapaKTEPUCTHKH, BO3MOKHOCTH U
00J1aCTH IPUMEHEHMUSL.

- TIlporpammubiii maker SimInTech. Crpykrypa, OCHOBHBIE XapaKTEPHUCTHKH,
BO3MOXHOCTH U 00JIACTH MIPUMEHEHHUSL.

10. MeToanyeckne peKoOMeHAALUM /Il IPenoJaBaTes

OcHOBHOE BHUMAaHHUE TIPH TMPENOJABAHUU JUCHUIUIMHBI «MoOJIeTupOBaHHE CHCTEM
yIpaBIeHUSI» CIENYeT YIAeNATh U3YYSeHHIO METO0B M alrOpuTMOB. /11 akTUBU3aIluu yueOHOTO
mpoiiecca Mpyu U3y4YeHUHM JTUCHMIUIUHBI 3 (PEKTUBHO MPUMEHEHHE MPE3EHTAIMN M0 Pa3TuYHBIM
TeMaM JICKIIUH.

Jlns mpoBesieHus 3aHATUH MO AUCLMITIIMHE UCIIONB3YIOTCS CPEICTBA O0YUEHHUS:

- y4eOHUKHU, TEKCThl JIEKIUI C WJUIIOCTpAlMsMH M aHuMainueid, MH(QOpPMalMOHHBIE PECYpCh
WHurepHera;

IIporpaMmMa cocTtaBieHa B CcOOTBeTCTBUM ¢ DeaepanbHbIM TOCYAAPCTBEHHBIM
0o0pa3oBaTeNbHbIM CTAHAAPTOM BBICHIETO O00pa30BaHUS 1O HANpPABIEHUIO MOJTOTOBKU
OakanmaBpoB 27.03.04 «YnpaBieHue B TEXHHYECKHX CHCTeMax», 00pa3oBaTelbHAs TpOrpamMma
(mpohuip) «AeKTPOHHbIE CHCTEMBbI YIIPABJICHHUSD.



ITpunoxxenune 2
K paboueli mporpamme

MMHUCTEPCTBO HAYKHU U BEICIIEI'O OBPA30BAHU S POCCUHCKOM
®EJIEPALIMU
®EJIEPAJIBHOE I'OCYJIAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJILHOE
YUYPEXJEHWE BBICIIEI'O OFPA3OBAHU S
«MOCKOBCKHUM MOJJUTEXHUYECKA YHUBEPCUTET»
(MOCKOBCKHWH ITOJIUTEX)

Hanpasnenue noarorosku: 27.03.04 YnpasieHue B TEXHUYECKUX CUCTEMAX
OII (mpoduiib): «NEKTPOHHBIE CUCTEMBI YIIPABJICHUS»
®dopma 00yueHus: OUHast
Bun npodeccronanbHOM AATETBHOCTH:
MIPOU3BO/ICTBEHHO-TEXHOJIOTUYECKAsl, OPraHN3aI[HOHHO-YITPABICHUECKAs

Kadenpa «ABromaruka 1 ynpaBieHUE»
®OH/J OHEHOYHbBIX CPEACTB
O JTNCHUIIJIMHE
MopaeaupoBaHue cucTeM yIpaBJeHHs
Cocras:
1. ITactiopT oHAA OLIEHOYHBIX CPEJCTB
2. OnucaHue OLEeHOYHBIX CPEJCTB!
BapHUaHT 9K3aMEHAIMOHHOTO OMiIeTa
NepeyeHb BOMPOCOB I SK3aMeHa
00pas31bl BOIPOCOB U3 (POHIA TECTOBBIX 3aaHUI

IepeyeHb BOIIPOCOB HA 3K3aMEH
NepeveHb J1abopaToOpHbIX paboT

CocTaBuTeIH:

JIOLEHT, K.T.H. Kupunnues b.B., crapmmit npenogaBarens bepesun E.C.

Mocksa, 2022 ron



MOI[eJ'II/IPOBaHI/Ie CUCTEM YIIPpABJICHUS

Komnerennumn | — TexHoJsorus ®opma CreneHnu ypoBHeil 0CBOCHUS
HNupexce DopmyIMpOBKA P (opmupoBanus OLIEHOYHOI'0 KOMITeTEeHIUI
KOMIIOHEHTOB N e
KOMIIeTeHIIN I cpeacTBa
OIIK-4 CriocobeH oCyIIecTBIATh 3HaTh: JIEKIIUS, CAMOCTOSATEIbHAS I[C’ T, YO, ba3oBblii ypoBeHb: BOCIPOU3BOACTBO
OIICHKY () (EKTHUBHOCTH - KITaCCH()UKAINIO 1 pabota, ceMUHapHI 1 IIp, JIP MTOTyYCHHBIX 3HAHUN B XOJI€ TEKYILETO
b

CHCTEM YIPaBIICHUS,
pa3pabOTaHHBIX HA OCHOBE
MaTeMaTHYeCKUX METOJIOB

OCHOBHBIE BU/BI MOJIETICH
cucrem ympasieaus (CY);
- METOJIBI ¥ QITOPUTMBI
HCCIIEIOBAHMS JIMHEHHBIX
JTUHAMHUYECKUX Moelei
HENPEPHIBHBIX U
nuckpeTHbix CY;

- KPUTEPUHU IIOJIHOM
YIPaBIAEMOCTH U IIOJHOU
Ha0JI01aeMOCTH JTMHEHHBIX
MHoromepHsix CY;

- METOJIBI ¥ QITOPUTMBI
YHCIIEHHOTO
HMHTETPUPOBAHUS
mddepeHIraTbHBIX
ypaBHeHu# (J1Y);

- aHAINTHYECKHUE
BEPOSTHOCTHBIE
MaTeMaTHYECKHE MOJICIIN
CY B Buje cucteMm
MaccoBOTO OOCITy>KUBaHHSA
(CMO) u certeii [letpu;

- IpaBWIa U METOAUKY
TIOCTPOCHUS
MMHTAIMOHHBIX MOJENEH
(MM)

YMmern:

- OCYIIECTBIATH
KOMIBIOTEPHEIE
SKCHEPUMEHTEI
MOJICTHPOBAHUS

TIPAKTUYCCKUE 3aHATUSA

KOHTPOJISl; YMEHHE PELIaTh THIIOBBIE
3a7a4d, IPUHUMATH PO(ECCHOHANbHBIC
Y YIIPABIEHUYECKUE PELIEHHS 1O
H3BECTHBIM alITOPUTMAaM, IIPaBUIIaM H
METOJIUKAM.

IToBbIICEHHBIN YPOBEHb: IPAKTUYECKOE
[IPYMEHEHHUE NIOJyUYEHHBIX 3HAaHUH B
IIPOLIECCE U3YYEHUS NUCLUIUIMHEL,
TOTOBHOCTb PEIIATh IPAKTUUECKUE
3a/1a4y MOBBIILIEHHON CJI0KHOCTH,
HETHIOBBIE 3a/1a49H, IPUHIMATh
MIpoQeCCHOHANBHBIC U YIPaBICHUECKHE
peLIEHNs B YCIOBHAX HEMOIHON
OIPENIENIEHHOCTH, IPU HEJOCTATOYHOM
JOKYMEHTAIbHOM, HOPMATUBHOM U
METOANYECKOM 00ECIICUeHUH.




pa3nuusbIX BunoB CY Ha
Pa3IMYHBIX HEPAPXUUECKUX
YPOBHSIX MPOEKTUPOBAHMUS;
- pa3pabaTbIBaTh
pas3nu4gHbIC
MaTEeMaTHIeCKHE MOACIN
CY u NM;

- IPOBOAUTH
IIpeABapUTENbHBIA aHANIN3,
o0OpabatbIBaTh U
HHTEPIPETHPOBATH
MOJTy4eHHBIEC PE3yIbTaThl
KOMIIBIOTEPHOTO
MOJICNIMPOBAHMUS;

- COCTaBIIATH,
MOJIETTUPOBATh U
ONITUMHU3UPOBATH
CTpYKTypHBbIe cxembl CY.
Baagern:

- HaBBIKaMH 110
HNPaKTHIECKOMY
HPOBEICHUIO
BBIYUCITUTEIHHBIX
SKCIEPUMEHTOB C
UCTIOJIB30BaHHEM
CTaHIApPTHBIX
MIPOTPaMMHBIX CPEACTB




IlepeyeHb OLIEHOYHBIX CPEIACTB MO JUCIIHIJIMHE

«MOI[eJ'II/IPOBaHI/Ie CUCTEM YIIPpABJICHUS»

HaumenoBanue IIpencraBieHne OLEHOYHOIO
Ne OC Kpatkas xapakTteprucTuka OIeHOYHOTO CPEJCTBA
OIIEHOYHOTO CPEJICTBA cpeacta B DOC
[TpoxyKT caMOCTOsITETLHON pabOTHI CTYIEHTA, IPEACTABIISIOMNN COO0H
1 Hoxian, cooOuienne | myOonuyHoe BBICTYILICHHE 110 NPE/ICTABIICHAIO MOJy4CHHEIX PE3Y/IbTATOB TeMbi TOKIATOB, COOBIIEHHi]
01(0)} pelIeHHsI OTPeIeTICHHON y4eOHO-TIPaKTHYECKOH, yaeOHO- ’
HCCJIEIOBATENLCKOMN WIIM HAYYHOU TEMBI
CpencTBo KOHTPOJIS, OPraHU30BAHHOE KaK CHelranbHas oecena Bomnpock! mo Temam/pazaenam
2 YcrHblit onpoc/ MeJarorn4ecKoro paboTHUKA ¢ 00yJAIONIIMCS Ha TEMBbI, CBSI3aHHBIC C JUCIUTIAHBI
cobecenoBanue (YO) | uzydaemoi AUCHUILTUHON, M pACCUUTAHHOE Ha BhISICHEHHE 00beMa 3HAHUI
00y4aroIerocs 1o OnpeaesiecHHOMY pa3Jiely, TeMe, MpodieMe U T.11.
Cucrema cTaHJapTU3UPOBAHHBIX 3aJaHU, TO3BOJIAIOILAS
3 Tecr (T) aBTOMATU3HPOBATH MPOLETYPY U3MEPEHUSI YPOBHS 3HAHUIN U YMEHHIA @DOHJ| TECTOBBIX 3aJJaHHI
o0ydaromierocs.
[IpencraBienue cTyieHTOM HapaboTaHHON WHGOPMAIUH TI0 3aJaHHON
4 [Ipesenrtanus (I1P) TeMaTHUKe B BUJIe HaOopa ciaiiioB u crnendPeKToB, MOATOTOBICHHBIX B Tembl mpe3eHTanmi
BBIOpAHHOM MporpaMmMe
JaBopaTopHbie paGoT! OneHka criocOOHOCTH CTy/I€HTa IPUMEHUTh MOJyYEHHbIE paHee 3HAHUS JUIs TTepeets 1a6opaTopHBIX padoT i
5 MIPOBEICHUS aHAIIM3a, OTBITA, SKCIIEPUMEHTA U BBITIOJTHEHHSI MTOCIETYIOIINX

(JIP)

pacyeToB, a TAK)KE COCTABIICHHUS BHIBOJIOB

HNX OCHAIICHUC




BapuaHT 3x3aMeHallHOHHOTO OMIeTa

MMHUCTEPCTBO HAYKHU U BBICHIEI'O OBPA30OBAHU S POCCUMCKOM ®EJEPAIHN
®EJIEPAJIBHOE T'OCY JAPCTBEHHOE ABTOHOMHOE OBPA30BATEJILHOE
YUYPEXJIEHUE BBICIIEI'O OFPA3OBAHUS
«MOCKOBCKHM IMOJIMTEXHUYECKHUI YHUBEPCUTET»
(MOCKOBCKUI IIOJIUTEX)

@akynbpTeT MATMHOCTPOCHUS, Kadenpa «ABTOMATHKA U YIIPABICHUE)»
Jucuumnnmza «MozenupoBaHue CUCTEM YIIPABICHUS
OopazoBarenbHas nporpamma 27.03.04
VYnpaBieHue B TEXHUYECKUX CUCTEMAX,

OII DneKxTpoHHBIE CUCTEMBI YIIPaBICHUS
Kypc 3, cemectp 5

SK3AMEHAIIMOHHBIN BUJIET Ne5
1. 3HakoBbIe MOJIEIH U CUTHAJIBI, SI3BIKU
2. Kpurtepwuii mosHON HAOIIOIaEMOCTH TMHEWHBIX MHOTOMEPHBIX CUCTEM.

3. Mogenb cTpykTyphl cucteMbl. CBOMCTBO U oTHOMEHUE. [IpobiemMbl mocTpoeHus

buner paccMoTpeH U yTBep:kJieH Ha 3acelaHiM Kadeapbl «ABTOMAaTHKa U yrpaBieHue» IIpotokon
Ne__or*“ 7 2021 r. 3aB. kadenpoi K.T.H., TOLEHT Ky3nenos A.B.

Ilepeuenn BonpocoB k dk3ameny (OITK-4)

Texcr Bonmpoca

5 cemecTp 3 Kypce

Onpenenenus mojenu. Monenb Kak guiocodcekast KaTeropus

KJ'IaCCI/ICbI/IKaIII/Iﬂ MOJIG.]'IGfI. Ilo3naBaTenbHBIC U nmparMaTu4CeCKueC, CTaTHYCCKUEC 1 JTUHAMHNYCCKUEC
MOACIN

Knaccudukanust moneneit. AOCTpakTHBIE U MaTEpPHAIbHBIC MOJICITN

3HaKOBBIC MOACIN U CUTHAJIbI, A3BIKHA

[Tono6ue u ero Buabl. [IpuMeps! IpssIMOro, KOCBEHHOTO U YCJIOBHOTO MO100US

Peaymzanust Mmogeneit. THrepeHTHOCTh

CgoiictBa mojeneit. KoHeuHOCTh, YIPOIIEHHOCTh, MPHOIMKEHHOCTb, a/IeKBATHOCTh, CXO/ICTBO,
VCTUHHOCTB U JIO)KHOCTB. [loHOTa, TouHOCTH U 3 (EKTUBHOCTH

Mogenu cucTem. OHpCI{CHeHI/IH cHCTeMBl. BEIsIBIIEHHE LI€IeH CHUCTEMBI

Mojienb THIa «4epHbIH SIUK» U ee cBoicTBa. [Ipobaembl mocTpoeHus

Mogens cocTaBa CUCTEMEL. HpO6HeMLI IOCTPOCHUA

Mogenb cTpyKTyphl cucTemMbl. CBOMCTBO 1 oTHOIICHHE. [Ipo6ieMbl mocTpoeHUs

bunapHbie oTHOIIEHUS U X cBOMCTBa. PediekcMBHOCTh, CHMMETPHUYHOCTbD, TPAH3UTUBHOCTh

AHTHPEIEKCUBHOCTh, ACHMMETPHUYHOCTh, OTPULIATETIbHASI TPAH3UTUBHOCTh




OTHOmEHHS OKBHUBAJICHTHOCTH, IMOPAAKA U JTOMUHUPOBAHU

Mognenb CTpyKTYphI CUCTeMBL. ['padbl 1 X pa3HOBUAHOCTH. Tormonorust Moaenei

Tune! tHHAMUYECKUX Mozelieil. Moesb TUIIa «OeIbIi SIIHK))

OO1as MaTeMaTnyYecKast MOIEIb TUHAMUAKHU

YacTHbie clydan 06IHCI>'I ﬂHHaMquCKOﬁ MOZICIIN: TUCKPETHBIC, KOHCYHBIC aBTOMATHI, JII/IHCP'IHBIG,
TJIaIKUC, CTAIITMOHAPHBIC CUCTCMBI

[TpuHIIUTT TPUYMHHOCTH PEATBHBIX CUCTEM U YCIOBUS (PU3NUYECKON peain3yeMOCTH TEOPETUUSCKUX
MoJiee

BekropHo-MaTpuuHbie MOJEIH ONMUCAHUS TUHAMUYECKIUX MHOTOMEPHBIX JIMHEUHBIX CHUCTEM
yhpaBiIeHUs

Martpulibl ¥ JIMHEHHBIE IPOCTPAHCTBA. JIMHEHAs HE3aBUCUMOCTb. BeIp0oKIeHHOCTD. PaHr.
ITpaBuiio BeipokaeHHOCTH CuibBecTpa

Matpuubl 1 TuHEHbIE npocTpaHcTBa. Onpenenuteins ['pama

XapaKTepI/ICTI/ILICCKI/Ie JUCJIa U XapaKTCPUCTUUCCKUC BEKTOPLI

Xapakrepucrtnueckoe ypapHenue. opmyina boxepa

Jlnaronanuzarus KBaJpaTHON MaTpuIlbl. MoganbHas MaTpuIiia

OyHKIHOHATBHOE IPOCTPAaHCTBO. OpTOroHanbHbIe GYHKIIUHU KakK 6a3uc GyHKIIMOHATBHOTO
IIPOCTPAHCTBA

HepeMeHHHe COCTOsAHUA OJIA OIITMCaHHA JIMHEHHBIX HCTIPCPBIBHBIX CUCTCM

IIpencraBienye JIMHEWHBIX YPABHEHUH COCTOSIHUS IPU IIOMOIIY MaTPHIL

CTaH,Z[apTHaH (l)opMa ypaBHCHI/II‘/'I CUCTCMBI B IICPEMCHHBIX COCTOSHUA

HopwmanbsHas ¢popma ypaBHEHUH CHCTEMBI B IEPEMEHHBIX COCTOSTHUS

ynpaBJ’IHeMOCTb n Ha6J'IIO,Z[8.eMOCTL CUCTEM YIIPABJICHUS

Kpurepuii noJIHON ylpaBiIsseMOCTH JIMHENHBIX CUCTEM

Kputepuii nosHoi Ha0J1101a€MOCTH JIMHEHHBIX CUCTEM

YucneHHoe UHTErpUpoBaHUe OOBIKHOBEHHBIX JU(PepeHInaIbHbIX ypaBHeHUH. OmMOKN yceueHus
Y OKPYTJICHUS

OpnomaroBeie CpaBHEHHE PA3IUYHBIX METOAOB YHCIEHHOTO HHTErpUpoBaHus. KoHTpob
BEJIMYMHEI IIara ¥ yCTOMYMBOCTH METOBI pemeHus 3anaun Komm. Meto Diinepa u ero
Mo pUKAITIT

OpnnomaroBeie MeTOIbI perieHus 3anauu Ko, Metoasr Pynre-Kyrra pa3andabix mopsiIkoB

CpaBHEHME pa3IMYHBIX METOJOB YUCIEHHOTO UHTErpUpoBaHus. KOHTpOIIb BETMYUHBI 11ara u
YCTONYUBOCTh

CpaBHEHHE pa3IMYHBIX METOJOB YHCIEHHOTO MHTErpUpoBaHus. KOHTpOIIb BEIMUMHEI 11ara u
YCTONYUBOCTh

6 cemecTp 3 Kypc

Mopnenu cucTeMHOT0 YpOoBHS npoekTupoBanusi. CructeMbl MaccoBoro oocayxusanus (CMO)

BGCHpI/IOpI/ITeTHI)Ie W IPUOPHUTETHBIC JUCHUITIIMHEBI O6CJ'Iy>KI/IBaHI/I${

IIpocrelinmii HOTOK 3asiBOK U €r0 XapaKTepPUCTUKU

3akoH pacnpenenenus BepostHocred [lyaccona

SKCHOHCHHI/IaHBHHﬁ 3aKOH pacClpeaciICHUA BCpOHTHOCTeﬁ

HopmasibHBIN 3aK0H paclpeeseHns] BEPOATHOCTEN

Mopemn CMO c otkazamu. [Ipumepsl

Mopenn CMO c oxunanuem. [Ipumepst

Monenun CMO ¢ HeHaie:)KHBIMH 00cTy>KuBatouMu npudopamu. [Ipumepsl

XapaKTepUCTUKU KaHasla 00CITyKHUBaHUS

[Tokazarenu kauecTBa 00CITYKHUBAHUS

CornacoBaHHe UCTOYHHKA 3asBOK C 00CITYKMBAIOIUM PHOOPOM

Mmuorokanansasie CMO

dopmyiia DpiaHra U aITOPUTM €€ BBIBOJA

Onenka 3¢ ¢pextuBHocTH CMO. Kpurtepun 3¢ pexruBHoCTH




Mopenu cucteMHoro ypoBHs npoektupoBanus. Cetu [letpu

PaznoBuanoctu cereit [lerpu: BpeMeHHbIE, CTOXaCTUYECKHE, (PYHKIIMOHATIBHBIE, [[BETHBIE,
WHTUOMTOPHBIE

CaoiictBa ceteil [leTpu: orpaHM4eHHOCT, 0€30MaCHOCTH, COXPAHIEMOCTb, TOCTHKHUMOCTb,
JKHUBOCTh

AHanu3 gocTixuMocTH cerelt lletpu

Nmurtanmonnoe monenuposanue (MM). [IpeumymectBa u Hepoctatku M. [IpuanHbl mpoKoro
ucnoJip3oBanns UM

I/IMI/ITaHI/IOHHHﬁ OKCIICPUMCHT, €ro COACPKAHUC U PE3YJIbTAaTbl

OTtanel HMUTAIIMOHHOI'O MOJACIIMPOBAHUSA

Hcnons3oBanue i MM yHHBEpCAIbHBIX AITOPUTMHUYECKUX A3BIKOB IPOIrPAMMUPOBAHMS

Hcnons3oBanue JJIA M CIICHUAJIM3UPOBAHHBIX SA3BIKOB MOJACIIMPOBAHUSA

Co3znanue u nucnosab3oBanue 151 UM npo0i1eMHO-OpUEeHTHPOBAHHBIX CUCTEM MOJICIIMPOBAHUS

COOBITHITHBIM METOJ] MOJICTTUPOBAHUS

IIpouieccHbIN METOA MOJEIUPOBAHUS

Meroz cKkaHUPOBaHUS AKTUBHOCTEN

Crnosxnble quckpetssle cucteMbl (CJIC). Pecypcsl, aeiictBust u oneparuu B CIIC

Heperynsipasie coosiTust B CJIC

OCHOBHBIC IOHATHS U TI0JIOKeHHs MeToda PO

CocrtaB 1 ocHOBHbIE XapakTepuctuku nakera CUMM P10

OLeHKH, UCOJIb3yEMbIE ITPU MPOBEJECHUN UMUTALMOHHBIX SKCIIEPUMEHTOB CO CTOXAaCTUYECKUMHU
MOJIEIISIMA

TpeboBaHMs K OI[CHKAM, TIOJIYYCHHBIM B UTOT€ CTATUCTHYECKOW 00pabOTKH PE3yIIbTaTOB:
HECMEIIEHHOCTh, 3 (HEKTHBHOCTh, COCTOATEIHLHOCTh

Dprouyeckoe CBOMCTBO CTAIMOHAPHBIX CIYYAHBIX MTPOIIECCOB

KoadduiumeHT Koppesnsiun Mex1y c1y4aiHbIMUA IepEMEHHbIMU

Kpurepuii cornacus Ilupcona

Kpurepunii cornacus Koamoroposa

Kpurepuii cornacust CmupHoBa

Kpurepunii cornacus CTbrofieHTa

Kputepnii cornacus @umiepa

Koppensuronnsiit ananus. Ero conep:kanue, Ha3HaueHUE ¥ 00JaCTh TPUMEHEHUS

PeI‘peCCI/IOHHHﬁ ananus. Ero COJACPKaHNC, HA3HAYCHHUC U o0acTh IIPUMCHCHU A

Hucnepcuonnslii ananus. Ero copeprxanue, Ha3Hau€HHUE U 00J1aCTh TPUMEHEHUS

O6pa3upl BonpocoB u3 ¢ponaa tectoBbix 3aaanuii (OIK-4)

Ne Teker Bonpoca BapuaHnTtbl oTBeTOB
n/n
1 | BriGepure U3 ciucka MOJIEH MPSIMOTO Kapter
nogo6us TlcHbIH
JBa cTBOMIA

AKTpHCHI (M aKTEpBI)

UYeprexnu
JloKyMeHTBI
2 | Beibepure u3 crimcka MOJe KOCBEHHOTO Jleneru
noao0us Juddepernunanbaple ypaBHEHHS
Urpymiku

Yacrl




[Tpu kakux 0O6CTOSATENBCTBAX KapTa
MECTHOCTH MOKET pacCMaTPUBATHCA KaK
nmparmMaTH4eckast MoJesb?

Tonorpadus

Tlouck ximazma

BripyOka sieca

Iloner Ha camonere

[Tosier Ha BO3AYIIHOM IIape

4 | BoibepuTe U3 CIHcKa MOJICNH YCIOBHOTO Jeneru
noxoous ABTOIUIIOT
ManekeH
Kapruna
Huddepennmanpapie ypaBHEHUS
5 Uto Takoe UHTePEHTHOCTh MOJIEITH? He3aBucuMocTb OT BHELIHEW Cpeibl
CoriacoBaHHOCTb € KyJIbTYPHOH Cpeoit
HenocraTtounocTs pecypcos
He 10, 4TO KOrepeHTHOCTh
HecormacoBaHHOCTE ¢ BHEIIHEN Cpenon
6 | [IpuBenute mpuMep JUHAMUYECKON MOIenH CrpyKkTypHas cxema
Anrebpanyeckoe ypaBHEHHE
WmnynbcHas nepexoaHas GyHKIus
KoHeuHsb111 aBTOMAT
CTaHKOBBIH ITyJIEMET
7 | Yro B JOPOKHOM 3HAKE MOKHO OTHECTH K Marepuai, U3 KOTOPOro OH U3rOTOBJIEH,
CBOMCTBaM a0CTPaKTHOU MOZENH? JIOMUHO(OP U T.II
MecTo ycTaHOBKH 3HaKa
CopepxaHue, COOTBETCTBYIOILIEE €TI0
onucanuto B 11J1J1
To, uto ckaxer Bam corpyauuk ['IB/1/]
IIPY HapYUIEHUH
8 | Ha3oBuTe nmpemmyIiecTBO MMHUTAIITHOHHOTO Masbiif 00beM BBIUHCIICHUN
MOJIETTUPOBaHUsA? Bo3MoxHOCTB HccienoBarth cinoxHbie CY
J10CTOBEPHOCTB Pe3yNIbTATOB
ITepedenn 1a00paTopHBIX padoT
No Kou-
u/n HanmenoBanue OcnHamenue BO
4acoB
5 cemecTp
1 | JIaGoparophas pabota Nel «Boruncienus | [IporpaMMHBIH KOMITIEKC
B makete MathCAD. Pemenue cucrem MathCAD 4
areOpanyecknX ypaBHEHUI.
2 | JJabopatopnas pabota Ne2 «Matpulibl, [TporpaMMHBII1 KOMILIIEKC
BEKTOPHI U rpahpuKu B aKeTe MathCAD 4
MathCAD».
3 | JlaGopatopHas pabota Ne3 «CumBonbHbIe | [IporpaMMHBII KOMITIEKC 4
BBIYHCIICHHSI ¥ TIPE0Opa30BaHUs B MathCAD
MathCAD. ludpepenupoBanue
G YHKIIHINY.




4 | JJabopaTtopHas pabota Ne4 [Tporpammusiii komiuteke MatLab | 4
«O3nakomiieHue ¢ makeroM MatLaby.
5 | JJaboparopnast pabota Ne5 «Matpuiiel u | [Iporpammusiii komruieke MatLab | 4
BeKTOpHI B nakete MatLaby
6 | JJabopatopHas pabora Ne6 [IporpamMmHBIi KOMIUIEKC
«HccnenoBanue ynpasisieMOCTH U «SimInTech» (MBTYVY 3.7) 5
Ha0JIF01aeMOCTH JIMHEHHBIX
MHOTOMEPHBIX CHCTEM YIPABICHUS
7 | JTabopaTtopHas pabora Ne7 [Tporpammusiii koMiuteke MatLab | 4
«Busyanuzanus JaHHBIX U TOCTPOCHHE
rpadukoB B makere MatLaby
8 | UroroBoe 3ansrtue. 3amura 6
71a00paTOPHBIX pabOT
HToro yacoB B 5 cemecTpe: 36
6 cemecTp
1 | JJaboparopnas pabota Ne§8. [Tporpammuslil kommineke RAO- | 2
MozenupoBaHue ClIy4aiiHbIX TOTOKOB studio
3asBOK. Heperynsipabie coObITHS B
metoge PJ1O.
2 | JJabopatopnas pabora Ne9. [Tporpammuslil kommieke RAO- | 2
Mognenuposanue B cpeae P10 studio
CJIy4aiHBIX MTPOIECCOB, PACTIPEICIICHHBIX
110 HOPMAJILHOMY, KCIIOHEHIIUAIBHOMY,
PaBHOMEPHOMY 3aKOHAaM.
3 | JlabopatopHnas pabota Nel0. M3yuenue [Tporpammusrii komruieke RAO- | 2
TPAaCCUPOBKHU MPOTOHA MOJIENH B cpeJie studio
PJ10O.
4 | Jlabopatopnas pabora Nell. Coop [Tporpammuslif kommuieke RAO- | 2
nokasareJei Buga watch_state u Buia studio
watch_par B nporpamme RAO-studio.
5 | JlabopatopHas pabota Nel2. [Tokazatenu [Tporpammusrii komrieke RAO- | 2
tuna get value B mporpamme RAO-studio. studio
6 | JlabopaTopHas paborta Nel3. [Tporpammusrii komrieke RAO- | 2
[IporpammupoBaHue onepanuit studio
obciryxuBanus B nporpamme RAO-studio.
7 | JlaGopatopHas pabota Nel4. [Tporpammuslif kommuieke RAO- | 2
[TporpamMmMupoBaHue pas3aesaos pat, rtp, rss studio
u frm B mporpamme RAO-studio.
8 | JJabopatopHas paborta Nel5. [TporpammusIil komrmieke RAO- | 2
[IporpammupoBanue paszzaesos fun, dpt, studio
smr u pmd B nporpamme RAO-studio.
9 | UroroBoe 3ansTue. 3anmra [Tporpammusril komruieke RAO- | 2
71a00paTOPHBIX PaboT studio
HToro yacoB B 6 cemecTpe: 18
IlepeyeHb NPaKTHYECKUX 3aHATHH
No Koa-
u/n HaunmenoBanmue OcHamenue BO

4acoB




6 cemecTp

1 | Jlabopatopnas pabora Ne§. 3amura oT4era 1o jgadbopaTopHoOi
MonenupoBaHue ciay4ailHbIX IIOTOKOB pabote 5
3as1BOK. HeperynsipHubie cCOOBITHS B
metozae PJ1O.

2 | JlabopatopHas pabota Ne9. 3amura oT4era 1o jgadbopaTopHOit
MonenupoBanue B cpeae PJ1O pabore
CIIy4alHBIX MPOIIECCOB, PACIIPEACIICHHBIX 2
10 HOPMAaJIbHOMY, SKCIIOHEHI[HAILHOMY,
pPaBHOMEPHOMY 3aKOHaM.

3 | JJabopatopnas pabora Nel(. U3yuenue 3ammTa oT4eTa 1o jgadbopaTopHOi
TPACCUPOBKHU IIPOrOHA MOJIENIU B CpEIe pabote 2
PJ10.

4 | JlJaboparopHnas pabora Nel1l. Coop 3amura oT4eTa 1o jgadbopaTopHOi
IoKa3aTejied BUIa watch_state U BHJA pabore 2
watch_par B mporpamme RAO-studio.

5 | JJabopatopnas pabora Nel2. [Tokazarenu | 3ammTa oT4era no jJabopaTopHOit 9
tuna get value B mporpamme RAO-studio. | pabore

6 | JJabopaTtopHas pabora Nel3. 3amuTa oT4yera mno 1aboparopHoin
[IporpammupoBaHue onepanuii pabore 2
obcnyxuBanust B nporpamme RAO-studio.

7 | JTabopatopHas paborta Nel4. 3amuTa oT4era o 1aboparopHoin
[IporpammupoBanue pas3zenos pat, Ip, rss | padore 2
u frm B nporpamme RAO-studio.

8 | JlabopaTtopHas paborta Nel5. 3amura oT4era 1o jgadbopaTopHoit
[TporpammupoBanue paszeios fun, dpt, pabote 4
smr u pmd B mporpamme RAO-studio.

HTroro 4yacos B 5 cemecTpe: 18

IIpumepHBIEe BONIPOCHI K 3aIMTe J1a00PATOPHBIX PadoT

K na6oparopnoii padore Nel

1. HazoBure npeumyectsa nakera MathCAD no cpaBHEHHUIO € IpYTUMHU S3bIKAMU
[IPOrpaMMHUPOBAHHUS MIPU PELIEHUH YPAaBHEHUHN, TIOCTPOECHUU TPapUKOB U T.1.

2

. [lepeuncnure rnaBHble yacTu npukiaaHoro MmeHro MathCAD.
. [TpuBetute mpumepsr odmacteir B MathCAD.

. Ilopsinox BBOJA BeIpaxkeHMii 1 Tekcta B MathCAD.

. HazoBure crioco6 npoutenus BeipakeHust B MathCAD.

. HazoBure Buasl kouctant B MathCAD u ux otinnuue.

. [lpuBeauTe MpUMEpPHI MPUMEHEHHSI KOHCTAHT.
. Onpenenenue GyHKIU.

. [lpuBeaure npumep omnpenenenus Gy MathCAD.
. Onummre mento MathCAD.
. ®opmat 1 TouHOCTH BhIYHcieHui B MathCAD.
. Pabota cnpaBounoii cucremsl MathCAD.
. OOBsicHUTE Ha3HAUEHHE CUMBOJIOB = ; (= ; =
. KaxoB nopsi1ox BBOAA BBIpAKEHUI?
. Uro o603HauvaroT KaroueBkie cioBa Given...Find( )?
. Cunrakcuc ¢pynkuuii Find u Minerr?

. Paznuune B npumenennn Find u Minerr?

_)’E.




18. Uto HeoOXOAMMO JUIsl YCIICIIHOTO PEIICHHs CUCTEM alnreOpanyecKnuX ypaBHEHUNA?
19. B yem paznuure CUMBOJIBLHOTO M YUCIIEHHOTO PEIIeHUM?
20. IToctpoenue mpocreimiero rpapuka GyHKIUH.

K na6oparopnoii padore Ne2

1. [atite onpenenenue maccuBoB B MathCAD.

2. Ucnonb3oBanue pynkun ORIGIN.

3. CopTupoBKa 3JIEMEHTOB MATPHUIIBI.

4. HazoBure ciocoOsl co3nanust maccuBoB B MathCAD.

5. HazoBute omnepaTopsl padotsl ¢ MmaTpuiiamu MathCAD.

6. [IpuBenute npuMep NapajieNbHOIO PELIEHUS KBaJPATHOTO YPaBHEHUS /111 HECKOJIBKHUX
BXOJIHBIX KOA((UIIUEHTOB C UCIOIb30BAHUEM BEKTOPU3ALINH.

7. YTo HEOOXOIMMO AJISl pEIICHUS] CUCTEM ypaBHEHUH ¢ momomrsio Marpui B MathCAD.

8. IlpuBenuTe mpuMepsl ACUCTBUNA HAJ MAaTPUIIAMH.

9. Kakue BeKTOpHBIE JEMCTBUSI MOKHO IIPOU3BOJAUTH C MaTpULIaMu?

10. Kakue ckanspHbie onepaiuy MOKHO MPOU3BOJUTh C MAaTPUIIAMU?

11. Pemienue cucteM JMHEMHBIX YPaBHEHUN C IOMOILbIO MATPULL.

12. JlaiiTe onpeneneHus [1eTepMUHAHTA MATPHUIIBL.

13. Ha3zoBure, B kakux Bujax cucreM koopauHat B MathCAD BbINOJIHAIOTCS TOCTPOEHUS
rpadgukoB?

14. Tlepeuncnure Buasl rpadguxos B MathCAD.

15. Uto Takoe paHkxupoBaHHasl IepeMeHHasl, € CBOMCTBa, CIOCOOBI 3aJaHus ?

16. Kak moctpouts rpaduk HECKOIBKUX (DYyHKITHIA?

17. TlepeuricnuTe BUABI TPEXMEPHBIX M IBYXMEPHBIX Ipa(UKOB.

18. Kak npousBoautcst hopMaTUpoBaHue rpapukoB?

19. CkobKO KPUBBIX MOKHO ITOCTPOUTH Ha OJJHOM X-Y rpaduxe?

K na6oparopnoii padore Ne3

1. Kakoe mento B cucteme MathCAD cnenyeT ucnonb30BaTh P PeLICHUH YpaBHEHUH B
CUMBOJILHOM Bue?

2. Kak 3a1aTh BBIBOJ] OIPEAEICHHOTO YHUCIIa 3HaYaIuX Hugp Mpu BbIBOJE pe3yibTara?

3. C moMo1IpI0 KaKUX ONEepaTOPOB MOKHO PA3JIOKHUTh BBIPAKEHUE HA MHOXKUTEIIH WJIU 110
CTETEHSIM?

4. Kak pa3noxxuTh ciaraeMble 1O MOABBIPAKEHUI0, OTHOCUTENILHO 33/1aHHOTO YJIeHa BBIPAXKEHUs?

5. Jlaiite onpenenenus noianHoma. Kak BEIUMCINT KOI(PUIIMEHT MOIUHOMA?

6. C kakuMu MateMaTudeckuMu psagamu padoraet MathCAD.

7. JanTe onpeneneHue nNponu3BOIHOM.

8. Kakoe MeHI0 B MaTeMaTUYeCKOI MaluTpe UCHOIB3YIOT AJis peleHus AuddepeHnanbHbIX
YPaBHEHHUH.

9. OnumuTe METOABl CHMBOJIBHON M YACIEHHOMN OLIEHKH ITPOU3BOJAHBIX, OTMETHTE, B UEM
CXOZCTBO U B UEM PA3JINYUSL.

10. Ilepeuncnute HEKOTOpbIE MpaBuia TuddepeHIIpOBaHUS.



CtpykTypa u cojep:KaHue TUCHUILIMHBI «MoaeJupoBaHue CUCTEM YIIPaBJIEHU S

no HanpasJjeHuio 27.03.04 «YnpaBjeHue B TEXHHYECKHX CUCTEMAX» U

NPOPIWII0 NOATOTOBKH «JJIEKTPOHHbIE CUCTEMbI YIIPABJICHUSD)

[Tpunoxxenue 1

Buabl yueoHoii pa6oThl, Bujanl
. | PopmbIl
o - BKJIIOYasl CAMOCTOSATEIbHYIO CaMOCTOSITEJILHOMI
& o a arrecra
Ne No S| 3§ padoTy CTYIeHTOB, H padoThI —
/i Paznen = 5; TPYA0EMKOCTh B Yacax CTYIeHTOB
Ol T 8 J I/C | Jla6 | CPC | KCP (1 [CU | Pe [KP | D | 3
P [
Cemectp 5
BBenenune. IlpenMer, 3agaum W coJepkKaHHE
JUCUUIIIMHBL. OCHOBHBIE MOJIOKEHUS, MOHATUS U
1.1 | ompenenenus. BceoOmHoOCT,  MonenupoBaHHs. | 5 1 2 2
MarepuanbHble ¥ aOCTpaKTHBIE MOJENH, BHUJIbI
000U : IPSIMOE, KOCBEHHOE, YCIIOBHOE.
JlaGopaTtopHnast pabota Nel «BwrancieHus B makere
1.2 MathCAD. Pemienne cucreM anredpandeckux 5 1 4 4
YPaBHEHUI.




1.3

Ctpykrypa npoiecca MO/1eJIMPOBAHMS.
[{enmenanpaBiaeHHOCTh Moened. Mojens mpouecca
yOpaBjieHUs. AaNTUBHBIA aJTOPUTM JIOCTUKEHUS
nenu ympasieHus. CpoiictBa mojeneil. CriocoObl
peanu3anuu  Mojeneld. MarepuanbHble MOJIEIH.
WUneanpHple Monaenu. JSI3bIKOBBIE U 3HAKOBEIE
Mopaean. CeMHOTHKA.

1.4

[Ipaktnueckoe 3anstue Nel Omnepauuu Hajg
MaTpHUIaMHU. Croxenue, YMHOXEHHE,
TpaHcrioHupoBaHue. HaxoxaeHue omnpenenutenen
paznoxenueM Jlammaca, a Takke IO TpaBUITY
Capproca (mia marpur 3-ro nopsiiaka). CBoiicTBa
ONpeAeIUTENEH.

1.5

Kaacecndpunkanus MojaeJiei. Mopnenu
IIO3HaBaTCJIbHBIC n mparMaTuidcCKue,
JETEPMUHUPOBAHHBIE u BEPOSITHOCTHBIE,

HCMIPEPBIBHBIC W JUCKPETHBIC, CTAaTUYCCKUEC U
JANHaAMHUYCCKUC, JINHENHBIE n HCJ'II/IHCI\/'IHBIG,
CTallMOHAPHEBIC u HECTAllMOHAPHBIC,
COCPCAOTOYCHHBIC U PACTIPCACICHHEIC.

1.6

JlaGopaTtopHnast pabota No2 «Matpuiibl, BEKTOPHI U
rpa¢uku B nakere MathCAD»

1.7

KubGepnernyeckne moxpenu cucrem. CioxHble
cucrembl. [lonsTne sMepmxkenTHocTu. Cuctema
KAaK CpeACTBO JOCTHXEeHUs Lenu. Monens Tuna
«4EepHBIN AIMK». Moaenn coctaBa U CTPYKTYPBHI.
CeoiictBa u orHomeHus. CnocoObl 3agaHus
OuHapHbIX  OoTHomIeHWH. (CBocTBa  OMHAPHBIX
oTHOmIEHUH.  OTHOWIEHUS  SKBHUBAJEHTHOCTH,




NOpsilKa W JAOMUHUPOBaHUA. Monenb NpUHATHS
peleHnii Ha OCHOBE OMHAPHBIX OTHOWIEHHHU. I'pad
MPEAIOYTEHUN. Monpens CUCTEMBEI THIIA
«11po3pauHblil AMK». CTpykTypHBIE cXeMbl CVY.

1.8

[Ipaktnueckoe  3ansitue  Ne2 ~ MwuHOpBHT U
anreOpandecKkue  JOMOJHEHUS  OINpeAeTUTEINeH.
Haxoxxnenne  TNpUCOCIMHEHHOW W OOpaTHOM
MaTpHII.

1.9

I'padoBrie MoO/Je/IH U HX cBolicTBA.
PasnoBunHoctu rpadoB. OCHOBHBIE CTPYKTYpbI
rpadoB: JuHEHHAs, TPEBOBUIHAS (HepapXUUECKas ),
MaTpHU4Hasi, ceTeBasi, KOJIbLieBas, 3B€37000pa3Hasl.

1.10

JlabopaTtopHnast pabota Ne3 «CumMBOIbHBIE
BbIUKCIIeHHs U nipeodpazoBanus B MathCAD.
JuddepennmpoBanue GpyHKIIIN»

1.11

AHaJIUTHYECKHEe  MaTeMaTH4YeCKHe  MOJelIHu
CHCTEM. OOmiass ~ MaremaTuHyeckass  MOJEINb
JMHAMUYECKOW CHUCTEMBI. BekTop cocrosHus,
0TOOpaxKeHue BBIXOMa u MEPEXOaHOE
oToOpaxeHue. YacTHple MaTeMaTHYECKHE MOJEIH
JTUHAMUYECKUX CHUCTEM. HemnpepbhIBHBIE CHCTEMBI.
JImHeiiHbIe CHUCTEMBI. I'magkme CUCTEMEL.
JIMCKpeTHBIE CUCTEMBI.

1.12

[TpakTrdeckoe 3ausTue Ne3 [TonydeHue Mmoaenn
JIMHENHON MHOTOMEPHOU CHCTEMBI B IEPEMEHHBIX
COCTOSTHUS U3 AP PepeHInanbHOro ypaBHeHus N-
ro MopsAJKa.




1.13

Juckpernbie  Moaeanm  cucreM. KoHeuHble
aBToMaThl. ABTomMaTel Muiin U aBTOMatel Mypa.
JleTepMuHUpOBaHHbBIE aBTOMATHI C MaMAThIO U 0€3
naMatiu. CUHXPOHHBIE U ACUHXPOHHBIE ABTOMATHI.
BeposiTHOCTHBIE aBTOMATHI.

1.14

JlaGopaTtopHnas pabora Ned «O3HaKOMIIEHUE C
nakerom MatLab»

1.15

IlpuMeHeHre MATPHYHO-BEKTOPHBIX MoJeJiei
cucreM. Bekropel. Hopma BekTopa. EnuHuyHbIM
BEKTOp. BHyTpeHHee M BHeUIHEE NPOU3BEACHUS
BEKTOpoB.  HepaBeHCTBO  TpeyroipHuUKa U
HepaBeHcTBO [lIBapua. JInHeiiHas HE3aBUCUMOCTH
BekTOpoB. OcoOeHHass MaTpuia. BeIpOXKIEHHOCTb.
IIpaBuio BBIPOKJICHHOCTH CunbBecTpa.
Onpenenurens I'pama. JIuHelWHOE BEKTOpPHOE
IIPOCTPAHCTBO. ba3uc JNHMHENHOro BEKTOPHOTO
IIPOCTPAHCTBA.

1.16

[Ipaktuueckoe 3ausaTue Ne4 BekTopbl 1 BEKTOPHBIE

IPOCTPAHCTBA. CkanspHoe (BHYTpeHHEE)
IIPOU3BECHUE BEKTOPOB. OpToroHanbHbIe
BEKTOpbl. BekTopHoe (BHeIIHEe) NpPOU3BEICHHUE
BEKTOPOB. HepaseHncrsa. JInnelinas
HE3aBHUCUMOCTh BEKTOPOB. BripoxieHHbIE

Matpuibl. JlepexT u panr MaTpu.

1.17

YnpaBiasieMoctb M Ha0JI012eMOCTh CHCTEM
ynpaBjeHusl. XapaKTepUCTUYECKHE YHCIA U
xapaktepuctuueckue BekTopbl. Dopmyna boxepa.
MopansHas MaTpuIa. Junaronanuzanms




KBaJPaTHOM MaTPHULbI.

1.18

JlaGopaTtopHas pabota Ne5 «Matpuiibl 1 BEKTOPHI B
nakere MatLaby

1.19

YopasiasieMocTb M HA0/1012eMOCTh  CHCTEM
ynpaBJieHHS. VYipasinseMocThb JIMHEWHOU
MHOTOMEpHOM  cucTteMbl. Kpurtepuil  mosHOM
ynpasisieMoctd.  HaOmromaemocTs — JIMHEMHOMN
MHOTOMEpHOM  cucTteMbl. Kpurtepuil  mosHOM
Ha0J110/1aEMOCTH.

10

1.20

[Ipaktuueckoe 3ansatue Ne5 XapakTepuCTHUYECKHE
yucina U BekTopel. Popmyna boxepa. Pemenne
XapaKTEPUCTUYECKOTO YPAaBHEHMS M HAaxXOKJEHUE
COOCTBEHHBIX 3HAYEHHI MaTPUIIBI OOBHEKTA.

10

1.21

YucsienHoe HHTErpHPOBaHNE
nuddepeHunanbHbIX  ypaBHeHMi.  OmmOku
yceueHuss M OKpyrieHusa. Meron Oilepa U ero
Monupuxanuu. Meroasl Pynre-Kyrra. CpaBHeHue
pa3aM4YHBIX ~ METoAoB  pemeHus.  KoHTpois
BEJIMYMHBI 11ara U BBIYUCIUTEIbHAS YCTOMYUBOCTD
AJITOPUTMOB.

11

1.22

JlaGopatopHas pabota Ne6 «VccnenoBanue
YIPaBIsEeMOCTH U HAOII0JaeMOCTH JIMHEWHBIX
MHOTOMEPHBIX CUCTEM YIPABICHUS»

11

1.23

JIluHamMuka  pa3sBUTHS W MCIOJb30BaHUSA
Moaeger cucreMm. JKU3HEHHBI MUK MOJIENIEH.
ClOKHOCTH ~ aliTOPUTMHU3ALUU  MOJEIUPOBAHUSI.
[IpoTuBOpeunBOCTh  TPEOOBAaHUNH K  MOJENSM:
MOJHOTA M NPOCTOTA, TOYHOCTH U PAa3MEPHOCTb,

12




3¢ (PeKTUBHOCTh U 3aTpaThl Ha peau3aluio U JIp.
HeBo3MOXHOCT MOTHON (popMaIH3aiy mporecca
MOJICJTUPOBAHUSI.

1.24

[IpakTnueckoe 3ansatue Ne6 Haxoxnenue
XapaKTEPUCTHUECKUX drcel u3 yciaosus ME—-A|=0.
Haxoxaenne MmogaibHOM MaTPULIBIL.
Jraronanusanuys KBaapaTHOW MaTPULbI.

12

1.25

Mopenun cucreM MaccoBOro 00CJyKUBAHHSA.
3asiBKH Ha  oOciyxuBaHue (TpaH3aKThl) H
oOciyxuBatouiie anmnaparsl (OA). PasHoBunHOCTH
monenert CMO. JlucuumiauHbel 0OCTYKHUBaHUS.
IIpocreimnii BXOAHOW IIOTOK 3aBOK MU  €r0
XapaKTePUCTHKHU. OyHKIUS pacnpezeneHus
BPEMEHHU OXKUJAHUS MPUXO0JA 3aIBKU U TUIOTHOCTh
pacrpezeneHusl. OyHKIUS pacnpezeneHus
ITyaccona. CpenHee BpeMst OKUJaHUSI.

13

1.26

JlaboparopHas pabota Ne6 «MccnenoBanue
YIPaBIsEMOCTH U HAOII0aeMOCTH JIMHEHHBIX
MHOTOMEPHBIX CUCTEM YIIPABICHUS
(mpoioIKeHue)

13

1.27

Moaean CMO. XapakTepUCTUKH OOCITYKUBaHUS.
OyHKIUS pacrpeeseHns BpeMeH! 00CTyKUBaHUS
U COOTBETCTBYIOLIASl INIOTHOCTBH PacCIpeIeICHUs.
Cpennee Bpems oOciyxuBaHus. [lokazarenbHbIiI
3aKOH paclpesieNieHus] BpeMEeHU 00CTyKUBaHUS.

14

1.28

[IpakTuueckoe 3anstue Ne7 Onpezenenne
YIPABISIEMOCTH W HAOII0ITAEMOCTH CUCTEMBI 2-TO

14




Mopsi/IKa.

1.29

Mopenan cucreM MaccoBOro o0CJayKHBAHMSA.
[Toxazarenu KayecTBa 00CITy>)KUBaHUSI.
BepositHocTts  motepu  3asBku. Pacnpenenenue
BeIMUMHBI odepenau. CpeaHsas BEIMUMHA OYEPEIU.
3arpy3ka OA. CorinacoBaHue MCTOYHHKA 3asBOK C
KaHaJoM 00CITyKHBaHUS: CUHXpPOHHOE U
ACUHXPOHHOE.

15

1.30

Jlaboparopnas pabota No7 «Buzyanuzamus
JAHHBIX U ITOCTPOCHHE IPaKOB B MaKeTe
MatLab»

15

1.31

Mopesan cucteM MaccoBoro oocay:xuBanus. /[Ba
ciydJast COIJIACOBaHUs IIPOCTEMIIIETO
IIyaCCOHOBCKOTO MCTOYHHMKA 3asBOK C KaHAJIOM
00CTyKUBaHUS. Onenka 3¢ HeKTUBHOCTH
MHorokaHanbHO CMO. Ypasuenus Kommoropora
u ¢opmyna Dprnanra. Kpurepun 3¢ ¢dekTuBHOCTH
pabotsl MHOTOKaHATBHOU CMO.

16

1.32

[TpakTueckoe 3anstue Ne§ Pemienue 3a1a4d Ha
corjacoBaHue uctouHnka 3assBok CMO ¢ kanaiom
00CTyKUBaHUSI.

16

1.33

Cern Ilerpm. BepmmHbl, IOyrd U MapKepsl.
[lepemenieHne MapkepoB MO ceTH (MapKUpPOBKA).
Coobbitusa B certu Ilerpu. IlpaBuna cpabareiBaHus
MEPEX0I0B. PasznoBunnoctu ceTel ITerpu:

17




BPEMCHHbIC, CTOXACTHYECCKUC, (bYHKI_[I/IOHaJ'IBHI)IC,
IOBCTHBIC, I/IHI‘I/I6I/ITOpHLIe.

1.34

HroroBoe 3anatue. 3anura 1a00paTopHBIX paboT

17

1.35

Kongummkraeie curyanuu B cersax Ilerpw.
CpoiictBa  cereil  Iletpu:  OrpaHU4YEHHOCTD,
0€30I1aCHOCTb, COXPAHAEMOCTb, JOCTHKHUMOCTD,
JKUBOCTb. AHAIN3 TOCTHKUMOCTH B ceTsax [lerpu.

18

1.36

[TpakTueckoe 3ansatue Ne9 IlokazaTenu kauecTBa
obcimyxxuBanusi MHOrokaHainbHoii CMO. Permenue
3aJa4 Ha IpUMeHeHue GopMyIibl DpiaHra.

18

®opma aTTecTAlMU

Bcero yacoB no JUCHUNINHE B ISITOM CECMECTPC

36

36

36

36

Cemectp 6

2.1

HMuTanmoHHoe MOJeJTUPOBaHMeE (UM).
NMuTanlMOHHBIE MOJAENM KaK alrOpUTMHUYECKHE
noBeneHyeckue Mozaenu. OcobeHHOCTH U chepsl
MIPUMEHEHUA, JIOCTOMHCTBA H® HEJIOCTATKH
HUMHUTAIIMOHHBIX MOJCIIEH. MmuTannoHHBIN
AKCIIEPUMEHT, €r0 COACPKAHUE U PE3YIIbTATHI.

1,2

10

2.2

JlaGopatopHas pabota Ne8. MoaenupoBanue
CIIy4alHBIX ITOTOKOB 3asBOK. HeperymnspHsie
coowTus B Metoze PJ10O.

1,2

2.3

Nmuranuonnoe moaeauposanue. OCHOBHBIE
¢da3pl  pazButus cpeacts UM. DOraner M.
AJbTEepHAaTUBHBIE METOAOJOTHYECKHE MOIXOAbl K
IIOCTPOEHUIO MMUTALMOHHBIX MOJICIICH:

3,4

10




COOBITUHHBIN, CKAaHUPOBAHHE AaKTUBHOCTCH |
IIPOLIECCHO-OPUEHTUPOBAHHBIN.

2.4

JlaGopaTtopHas pabora Ne9. MoaenupoBanue B
cpene PJ1O cinyualiHBIX MPOIECCOB,
pacnpezieieHHBIX TI0 HOpMaJIbHOMY,
HKCIIOHEHIIMAJIbBHOMY, PABHOMEPHOMY 3aKOHAM.

3,4

2.5

Nmurannonnoe moaeaupoBanue. [Ipeumymiecta
W HEIOCTaTKU WCIOJb30BAHHUS JUIsl  CO3JAHUS
MMUTALMOHHBIX MOJIEJIECH: YHUBEPCAIbHBIX S3BIKOB
MIpOrpaMMHUPOBAHUS; CHeIMaTN3UPOBAHHBIX
A3BIKOB MOJEIIUPOBAHUS; pooOsieMHO-
OopueHTHpOBaHHbIX cucreM VM. HmurannoHHOE
MmoaenupoBanue CMO. Cxema  peanuzanuu
cobprTuiinoro meroga UM CMO.

5,6

10

2.6

JlaboparopHuas padota Nel0. M3yuenue
TpaccUpoBKHU IporoHa mojenu B cpene PJ1O.

5,6

2.7

HNmuranuonHoe Mmoaeauposanue. Merox
«Pecypcbi—neiictBusi—onepanun» (PZO).
OcHoBHble nonoxeHust meroaa PJ1O. Pecypcsl
cioxxnou auckpetHoit cuctemsl (CC):
nocrosinHele U BpeMeHHsble. Jlevicteust B CLC.
Omneparnuu B CJIC.

7,8

10

2.8

JlabopaTtopnast pa6ota Nel 1. Coop nmokazareneit
Buaa watch_state u Buia watch _par B mporpamme
RAO-studio.

7,8

2.9

HNmuranuonnoe MOJEJIHPOBaHHE. baszosas
CTPYKTYpa MHTEJUIEKTYaJIbHON CUCTEMBI HA OCHOBE
P/1O-metona. [IpoaykunoHHbIH MMUTATOP.
MopenupoBanue B cpene PJHO. OcHoBHbIE
HNOHATHUS: MOJEIb, MPOTOH, MPOEKT, OOBEKT.
WuTerpupoBannas cpena moaenuponanus PJ1O.

9,10

10




2.10

JlaGopaTtopHnas padora Nel2. [TokazaTenu Turma
get_value B nporpamme RAO-studio.

9,10

211

OopaboTka " aHaJu3 pe3yJIbTaToB
KOMIILIOTEPHOTO MO/eJIMPOBAHMSI. Meroabl
CTaTUCTUYECKOM OLEHKH IIEPBOrO U BTOPOro
LEHTPAJIbHBIX MOMEHTOB CIIyYallHOW BEJIMYMHBI.
TpebGoBanusi K  OLIEHKaM, I[OJIYyY€HHBIM B
pe3yabpTaTe CTaTUCTUYECKON OOpabOTKH JTaHHBIX
MOJICJTUPOBAHUS: HECMEIIEHHOCTh, 3((EeKTUBHOCTD
Y COCTOSATEILHOCTD.

11,12

10

2.12

JlaGopaTtopHnas padora Nel3. [IporpammupoBanue
orepanuii oocmyxuBanus B mporpamme RAO-
studio.

11,12

2.13

O0padoTka U aHaJIu3 pe3yJibTaToB
KOMIIBIOTEPHOT0
Craructuueckue METO/IbI 00paloTKH.

MOJAC/JIMPOBaHUA.

Oproaundeckoe CBOMCTBO XapaKTepUCTHK
CTaIlMOHAPHBIX CIyYaiHBIX MPOIIECCOB.

13,14

10

2.14

Jlaboparopuas padota Nel4. IIporpammupoBanue
paszenos pat, rtp, rss u frm B mporpamme RAO-
studio.

13,14

2.15

O0paboTka U aHaIu3 pe3yabTaToB
KOMIILIOTEPHOT0 MOAeJIUMPOBAHUA. 3a/Jayu IO
MPOBEPKE CTAaTUCTUYECKUX runore3. Kpurepuu
cornacusi Komnmoroposa, Ilupcona, CmupHOBa,
CrbrogeHnTa u @uiepa.

15,16

10

2.16

Jlaboparopuas padota Nel5. IIporpammupoBanue
pazaenos fun, dpt, smr u pmd B nporpamme RAO-
studio.

15,16

2.17

AHanu3 W WHTepHpeTanusi  pe3yJbTATOB
KOMIIbIOTEPHOI0 MO/1eJITUPOBAHHUS.

17,18

10




KoppensaunoHHbii aHaIu3 pe3ynbTaToOB
MOJEIUPOBAHUS. Perpeccuonnsiii aHanus.
Hucnepcuonnsiii  aHanu3. Cdepsl TpPUMEHEHUS
pa3IMYHbIX BUJIOB aHalM3a  pe3yjIbTaToOB
KOMITBIOTEPHOT'O MOJIETTUPOBAHMSL.

2.18 | 3amuTa m1abopaTtopHBIX paboT 17,18 2 2
®opma aTTecTAlMU
Bcero yacoB nmo JuCIuIiMHe B MIECTOM CEMECTPE 18 18 18 90




