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1. Ileau 1 3a1a4M 0CBOEHHUSI IUCIHUILINHBI

1.1. lean qUCHUIIMHBI

K ocHOBHBIM HeJIAM OCBOCHUS AUCHUIIINHBI ((MOHGJII/IPOBaHI/Ie CHUCTCM YIIPABJICHUS
CJIIEAYCT OTHECTH:

— ¢opMUpOBaHKE Y CTYICHTOB 3HAHUIN OOIIMX MPUHIUIIOB, METO/IOB U CPEACTB MOJEINPOBAHUS
ABTOMATUYECKUX U aBTOMATU3UPOBAHHBIX CUCTEM YIIPABIICHUS;

— IIOATOTOBKY CTYJEHTOB K J€ITEJIbHOCTH B COOTBETCTBUHM C KBaIM(DPUKALMOHHOM
XapaKTEePUCTUKOI OakayaBpa 110 HalPaBJICHUIO.

1.2. 3agauyy JUCHUAMIHMHBI

O3HAKOMJICHHE C OCHOBHBIMH IOHSATHSAMH, OTHOCSIIMMHKCS K MOJICIIUPOBAHUIO CHCTEM
yIpaBlIeHUs,

M3ydyeHre OCHOBHBIX IPHHIIMIIOB MOJCIUPOBAHUS CHCTEM, CBOWCTB M BHUIOB MOJICICH, HX
KJaccu(ukanuu;

W3ydyeHne MaTeMaTHYECKUX MOJICIICH CHCTEM YIIPaBIICHUS B IEPEMECHHBIX COCTOSHUS M aHAJIH3a C
UX MOMOIIBIO YIPABISEMOCTH U HAOII0JaeMOCTH CUCTEM yIPaBICHUS.

3HAKOMCTBO C METOJaMHU W JITOPUTMAMHU YHCICHHOTO HHTErpUpOBaHUS TU(DdepeHIHATEHBIX
YpaBHEHHUH, CIIyKallUX MOAEISIMU JUHAMUYECKUX CUCTEM YIPaBICHHUS.

PaccMoTpenue BOpoOCOB JMHAMUKY PAa3BUTHSI H UCTIONB30BAHUS MOJICIICH CHCTEM.

H3y4eHne BepOATHOCTHBIX MATEMAaTHYECKUX MOJIEJICH CUCTEM MacCOBOTO OOCITY )KMBaHHUSI U ceTel
[Terpu.

H3ydyeHne METONOB HMMHUTALIMOHHOTO MOJAEITUPOBAHUS CIOXKHBIX JTUCKPETHBIX CHCTEM
yIpaBICHUS.

PaccmoTpenne  BOmpocoB  0OpaOOTKM M HMHTEPHpPETAllMU  TMOJYYEHHBIX  PEe3yJNbTaTOB
KOMITBIOTEPHOT'O MOJICTTUPOBAHUS C MPUMEHEHHEM METOJIOB CTATUCTUICCKOTO aHAJIH3a.

2. Mecto nucuuiuinHbl B cTpykrype OOII 6akanaBpuara

HNucnmmmaa  «MoJienmupoBaHie  CUCTEM  YNPABICHHS»  OTHOCUTCS K YHCIY
npoecCHOHATIBHBIX yUeOHBIX AUCHMIUIMH BapuatuBHOW yactu (B.1.2) 6aszoBoro mukina (B1)
OCHOBHOM 00pa3oBaTelbHOM TmporpamMMmbl OakamaBpuara. OHa CBsi3aHa JIOTUYECKH U
COJIePKATEIbHO-METOUUECKH CO CIEAYIOIUMU AUCIUTITHHAMH U TipakTukamu OOIT:

B 6aszoeoti vacmu broka 1(b.1.1):

- MaremaTuKa;

- Teopust aBTOMaTH4ECKOrO YIIPABICHUS;

- MaTeMatryeckre OCHOBBI TEOPUH YIIPABICHUS,

- [IporpamMmmupoBaHue U OCHOBBI AJITOPUTMHU3ALUH.

B sapuamusnoii vacmu Bnoka 1(b.1.2):

- OCHOBBI yNIpaBJIEHUS! U aBTOMATHKHU;

- TexHUYECKHE CPEICTBA AaBTOMATHU3AINN W YIIPABICHUS;
- I'padmueckuii unrepdetic onepartopa;

- [IpoexTrpoBaHme CHCTEM YIIPABICHHUS.



3. IlepeyeHb MUIaHUPYEMBbIX Pe3yJIbTATOB 00YYeHHS MO TUCHUIINHE
(MonyJI10), COOTHECEHHbIE C IIVIAHMPYEMBbIMH Pe3yJIbTaTaAMM 0CBOCHHUS
o0pa3oBaTeJbHOM MPOrPaMMBbI

B pesynbrate OCBOEHHMS IUCHMIUIMHBI (MOAYNs) Yy oOydaromuxcs (GOpMHPYIOTCS
CJIEAYIOLIME KOMIETEHIUH U JOJDKHBI OBITh JOCTUTHYTHI CIEYIOLINE PE3YIbTaThl 00YUEeHUs KaK
sTarn (OPMHUPOBAHUS COOTBETCTBYIOLINX KOMITETCHIIHNA:

KOII KOMIIETCHIIUH

B pe3syabtarte
OCBOCHUS
o0pa3oBaTe/LHOM
NPOrpaMmsbl
ol0yuyaommiics 10/KeH
00.1a1aTh

IlepeyeHs MIAHUPYEMBIX Pe3yJIbTATOB
00ydYeHus Mo TUCIUTLINHE.
Ooyuarommiicst 10/KeH

[1K-2

CHOCOOHOCTHIO MPOBOIUTH
BbIYHCIIUTEIbHBIC DKCIEPUMCEHTEI C
HCIIOJIb30BAHMEM CTaHIAPTHBIX
MPOTPAMMHBIX CPEICTB C IEBI0
TOJIYUYCHHUA MaTEMAaTUYCCKUX Moﬂeﬂeﬁ
MPOIIECCOB U OOBEKTOB aBTOMATU3ALIUH U
yIIpaBICHUSA

3HaTh:

- KIaccu()UKAIUIO ¥ OCHOBHBIC BH/IBI
Mozaeneit cucteM ynpasieHus (CVY);

- METOJbI M aJITOPUTMBI HCCIIE0BAHUS
JIMHEHHBIX JTUHAMHYECKUX MOJENei
HETPEPHIBHBIX U TUCKpeTHBIX CY;

- KpUTEPHH TOTHOH YIPaBIIEMOCTH
IIOJIHOH HAOIIOJAEMOCTH JIMHENHBIX
MHoOromepHsix CY;

- METOJBI ¥ ITOPUTMBI YHCIICHHOTO
HHTETpUpOoBaHUA T QepeHIHATEHBIX
ypaeuenuit (1Y);

- aHaJIMTUYECKHE BEPOSATHOCTHBIE
maTeMatuueckue moaenau CY B Bujae
cucteM maccoBoro oociyxuBanus (CMO)
u cerei Iletpu;

- MpaBWJIa U METOJIUKY TIOCTPOSHUS
AMUTAIMOHHBIX Mojeiel (MM);

- KPUTEPHH COTJIACHS [T IPOBEPKH
CTaTUCTUYECKUX TUITOTES.

YMmern:

- OCYIIECTBIATH KOMITBIOTEPHBIC
SKCIICPUMEHTBI MOJICITUPOBAHHUS
pasznuaHbiX BuoB CY Ha pa3audHbIX
HepapXUueCcKUX YPOBHSIX
MIPOEKTUPOBAHHSI;

- pa3pabaTbIBaTh pa3IUIHbIE
Maremaruueckue mojaenu CY u VM,

- POBOJUTH MPEABAPUTENHHBINA aHAIN3,
00pabaThIBaTh U HHTEPIIPETUPOBATH
MOJIy4YE€HHBIE PE3YJIbTAThl KOMIIBIOTEPHOTO
MOJICJIUPOBAHHS;

- IPUMEHSATh CTATHCTHYCCKUE KPUTCPUH
coracus rnpu 00paboTKe U aHAIN3E
PE3yNbTaTOB KOMITBIOTEPHOTO
MOJICTTUPOBAHUS;

- COCTaBJIATh, MOJICITHPOBATH U
ONTHMH3UPOBATH CTPYKTYPHBIE CXEMBI
CY.

Baanern:

- HaBBIKAMU TI0 TIPAKTHYECKOMY
MIPOBEICHUIO BRIYHCITHTEIBHBIX




SKCIICPUMEHTOB C UCIIOJIb30BAHUEM
CTaHJAPTHBIX MMPOIrPaMMHBIX CPCACTB

OK-7 CHOCOOHOCTBIO K CAaMOOPTaHU3AIIUH U 3HaTh:

camM000pa30BaHUIO - CTPYKTYpY Ipoliecca MOJICIUPOBaHUS;

- OCHOBHBIE ITPUHIIMIIBI, 3aKOHBI 1101001,
CBOHCTBA M BO3MOKHOCTH MOJIEJIEH;
Ymern:

- TI0JIb30BATHCSI COBPEMEHHBIMU MU
cpeactBaMu Monenuposanusa CVY;

- y9acTBOBaTh B paboTax Imo
MoenupoBaHuio 1 pacuery CVY ¢
HCTIONIb30BaHUEM COBPEMEHHBIX
MH()OPMAMOHHBIX TEXHOJIOTUH, TEXHHUKH,
METOJIOB ¥ IPOTPAMMHBIX CPE/ICTB.
Baagers:

- HaBBIKAMH 110 IPUMEHEHHIO
COBPEMEHHBIX HH(OPMAMOHHBIX
TeXHOJ’IOFHﬁ, METOOOB U CPCACTB
MozenupoBanus CY;

- CIIOCOOHOCTBIO K CAMOOPTaHU3aLuH 1
caM000pa30BaHHIO

4. CTpyKTYpa U colepKaHue TUCUUILTUHBI

OOmass TPyIOEMKOCTh JHCHUIUIMHBI COCTAaBJIIICT 8 3a4eTHhIX eIuHUI, T.c. 288
aKajgeMuuecknx yaca (u3 HuX 126 dacoB ayAMTOpHBIX 3aHATUH, 162 yaca — camocTosiTenbHas
pabota CTyJeHTOB).

Paznensr nucnumminabl «MoeIMpOBaHNE CUCTEM YIPABJICHUS) H3Y4YarOTCS HAa TPEThEM
Kypce. B marom cemectpe Boensiercst 36 yacoB jeknwmii, 18 yacoB mabopaTopHbIX padoT u 18
YacoB MPAKTUYECKUX 3aHATUH. B miectom cemectpe Bbiaensercs 18 yacos sekuuii u 36 yacos
1abopaTOPHBIX padoT.

IaTeiii cemecTp: Jiekuu — 36 9acoB, 1abopaTopHbIe padOThl — 18 4acoB, MpakTUYECKHE
U CeMHHApCKUe 3aHATUA — 18 yacoB, (hopMa KOHTPOJISI — 3a4eT.

Ilecroii cemectp: nexnuu — 18 yacos, naboparopHbie pabOTh — 36 YacoB, Takke B
[IECTOM CeMeCTpe MpeayCMOTpeHa KypcoBas paboTa, hopMa KOHTPOJIS — IK3aMeH.

CTpykTypa W COJEpKaHWE TUCIUIUIMHBI «MOJCIMPOBAHUE CHUCTEM YIPABICHUS» IO
CpOKaM M BUaM paboThl OTpakeHsl B [Ipuioxenun 1.

Coaepxxanue pa3aeoB IUCHUTIIHHBI
IIsaThIii cemecTp

BBenenue

[IpenMer, 3amauu W coAepKaHWE IUCHHUILUIUHBL (OCHOBHBIE TOJOXKEHUS, TMOHSATUS H
onpezaeneHusi. BceoOUHOCT, MoenupoBaHus. MarepuaibHble U a0CTPaKTHBIE MOJENU, BUIBI
moxoous.

CtpyKTypa npouecca MoJIeJIMPOBAHUS

[enenanpasieHHOCTh MOENeH. Moaenp nponecca yupasieHus. AJanTUBHBIN aITOPUTM
JOCTHXKEHUS 1enu  ympasieHus. CBoHCTBa  MoAeNed: KOHEYHOCTb,  YIPOIIEHHOCTb,
NpUOIMKEHHOCTb, aJIeKBATHOCTh, UICTUHHOCTb, HHI€pEHTHOCTh. CrocoObl peanu3aiii MOJeNeH.



Marepuanbpabie Moaenu. Bunbl mogo0ust: nmpsMoe, KOCBEHHOE, YCIoBHOe. M eanbHbIe MOJETH.
SI3bIKOBBIE U 3HAKOBEIE Moenu. CeMHUOTHKA.

Kiuacenpukanus moaesei.

Ilo3naBarenbHBIE H nparMaTuicCKue, JACTCPMHUHUPOBAHHBIC W  BCPOATHOCTHBIC,
HEMIPEPBIBHBIC W JUCKPETHBIC, CTATUYCCKUC H OWMHAMHYCCKUC, JIMHEHHBIE U HCHHHCI;'IHBIC,
CTallMOHAPHBIC U HECTALIMOHAPHBIC, COCPECAOTOUYCHHBIC U PACIIPCACIICHHBIC MOJCIIN.

KubepHeTnueckue Mojaesim CUCTEM

Crnoxubie cuctemsl. [lonsatue smepmxeHTHOCTH. CHCTEMa KaK CPEACTBO JOCTHXKECHHUS
nenu. Mogens Tna «4epHbsli SmuKk». Mozaenu coctaBa U cTpyKTypbl. CBOMCTBA U OTHOILEHUS.
Crioco0b! 3a7aHus OMHapHBIX OTHOLIEHUH. CBOCTBA OMHAPHBIX OTHOILEHHH: pedIeKCUBHOCTS,
AHTUPE(IICKCUBHOCTD, CUMMETPUYHOCTb, ACUMMETPUYHOCTb, AHTUCHMMETPUYHOCTD,
TPaH3UTUBHOCTb, OTPHULIATENIbHAS TPAaH3UTUBHOCTb M CHJIbHAS TPAH3UTHUBHOCTb. OTHOILEHUS
DKBUBAJICHTHOCTH, IOPAAKA W JIOMUHUPOBaHUA. Monenb INpUHATHS PpELIIEHUH Ha OCHOBE
OuHapHbIX oTHOLIEHUH. ['pad npeanodreHuii.

I'padbl u ux cBoiicTBa

PasnoBumnoctu rpacdoB. OCHOBHBIE CTPYKTYypbl TpadoB: JHMHEWHHas, APEBOBHUIHAS
(nepapxuueckasi), MaTpuyHas, ceTeBas, KOJbIIEBas, 3Be31000pa3Has. Mojenb CHUCTEMBbl THUIIA
«1po3payHblil AmmK». CTpykTypHbIe cXeMbl CVY.

AHAJIUTHYECKHE MaTeMaTHYeCcKne MOJ€EJIN CUCTEM

OOmiast MmaremaTHuyeckass MoOJelb JIMHAMUYECKOH cucrteMsl. Bekrop cocrosiHus,
oTOOpa’keHHE BBIXOJAa M IIEpeXOJHOE OToOpakeHHe. YacTHble MaTeMaTHYECKHE MOJIENU
JuHaMuueckux cucreM. HemnpepeiBHble cuctemsbl. JIuHelHble cucTembl. [ankue CUCTEMBI.
JIMCKpEeTHBIE CUCTEMBI.

I[I/ICerTH])Ie MOJEJHU CUCTEM

Koneunsle aBromatsl. ABTOMaTel Munu u aBTOoMathl Mypa. JleTepMUHUPOBAaHHBIE
aBTOMATHI C MaMAThIO U 6e3 namsaTu. CUHXpOHHbIE M aCHHXPOHHbIE aBTOMAThl. BeposTHOCTHBIE
aBTOMATHI.

IlpuMeHeHre MATPHYHO-BEKTOPHBIX MO/€eJIell CHCTEM

Bektopel. Hopma BekTtopa. BHyTpeHHee M BHEIIHEE IPOU3BEIACHHUS BEKTOPOB.
HepaBenctBo TpeyronpHuka v HepaBeHCTBO [lIBapua. JIMHelHass HE3aBHCMMOCTH BEKTOPOB.
Ocobennas Matpuna. Beipoxxaennocts. [IpaBuiio BeipoxkaeHHOCTH CunbBecTpa. OnpeaenuTens
I'pama. JInHENHOE BEKTOPHOE MTPOCTPAHCTBO. ba3uc JIMHENHOr0 BEKTOPHOTO MPOCTPAHCTBA.

YupasiaseMocTb 1 HA0JII012€MOCTh CHCTEM YIIPaBJICHUS

XapakTepUCTUUECKUE YHMCIIa M XapakKTepucruueckue BekTopbl. Popmyna boxepa.
MopanbHass Marpuna. JlpmaroHanusanus KBaJpaTHOM MAaTpuLbl. YTIPaBIAEMOCTb JIMHEHHOW
MHOrOMepHOM cuctembl. Kpurepuii mnomHoil ympasnsemoctd. HaGmronaeMocTs JHHEHHON
MHOTOMepHOM cuctembl. Kputepuil mosHoi HabJ101aeMOCTH.



Komnbrorepuoe MoaenupoBanue. YmucieHHoe wuHTerpupoBanue auddepeHunaibLHbIX
yPaBHeHUil

Omunbxu yceueHus: U okpyrieHus. Meron Diinepa u ero moaudukanuu. Meroasl PyHre-
Kyrra. CpaBHEHME pa3InYHbIX METOJOB pemeHus. KOHTpoIIb BEIMUMHBI I1ara U BBIYUCIUTEIIbHAS
YCTOMYHUBOCTD aJIrOPUTMOB.

I[HHaMI/IKa PAa3BUTHA U UCIIOJB30BAHUA MojaeJeill CuCTeM

Kuznennbii uukn  mojeneil.  CHOXKHOCTH — aJITOPUTMM3ALMUA  MOJCIIMPOBAHUSL.
[TpoTuBOpEUMBOCTh TPEOOBAHUI K MOJENAM: IOJIHOTA U IPOCTOTA, TOUHOCTh U Pa3MEPHOCTb,
3 PEKTUBHOCTD M 3aTpaThl Ha peanu3anuio u ap. Teopus paspemmmoctu ['€nens u Kimmuau o6
YHHUBEPCAJIbHOU NPOrpaMMe CO3JaHMs MOJENH JUIsl peLIeHHs peanbHOoU 3a1aud. HeBo3MOKHOCTD
MOJTHOHM (hOopMaH3aIMK POIIecca MOICTHPOBAHUSI.

BeposiTHOCTHBIE MaTeMaTHYECKHE MOJEIN CHCTEM.
Mopean cucteM MmaccoBoro oociay:xxuanusa (CMO)

3asBKM Ha 00CIyKHMBaHUE (TpaH3aKkThl) U oOciykuBarouue annaparel (OA). Mogenu
CMO: onHOKaHaJIbHBIE M MHOIOKAHAIbHbIE, C OTKa3aMH, C OXKUJAHUEM, C OrpaHHMYCHHBIM
BPEMEHEM OXHJIaHUS, C BOCCTaHOBJIEHHEM oOTKazaBIIUX OA. JlucuuruiMHbl OOCIy>KUBaHUSA: C
npuoputeraMu U 6e3 mpuopureroB. [IpocTelmmii BXOJHON MOTOK 3asBOK M €ro CBOWCTBA:
OPAMHAPHOCTh, CTALMOHAPHOCTh, OTCYTCTBHUE MOCIIEACUCTBUS. XaAPAKTEPUCTUKU IMPOCTEUILIETO
noToKa 3asBoK. DYHKLUS pacHpeneseHUs BPEeMEHU OXKUAAaHUS MPUXO0Ja 3asiBKU U IUIOTHOCTb
pacnpenenenusa. @yHkius pacnpeneneHus I[lyaccona. CpenHee Bpemsi  OXUIaHMSL.

XapakTepucTuku oOciyxuBaHus. OyHKIUS pacnpeeseHus: BpeMeH! 00CIy)KMBaHUS U
COOTBETCTBYIOIIAs IJIOTHOCTH pacnpenenenus. CpeaHee BpeMs oocimykuBanus. [lokazarenbHbii
3aKOH pacrpesesieHnus BpeMeHU 00cay uBaHUA. JJOCTOMHCTBA MCIIOJIb30BaHMs MMOKA3aTeIbHOIO
3aKOHA pacrpeesieHusl.

ITokazarenn kadecTBa oOcCIykuMBaHHs. BepositTHocTh motepu 3asBku. Pacnpenenenue
BenuunHbl odepenau. Cpeansisi BennunHa ouepeau. 3arpy3ka OA. CoriacoBaHue HCTOYHHKA
3aBOK C KaHAJOM OOCIYXMBaHMs: CUHXPOHHOE M acMHXpoHHoe. CoriiacoBaHue MpOCTEHIIEro
IIyaCCOHOBCKOTO MCTOYHMKA 3adBOK: 1) C KaHajgoM, BpeMmsi OOCIy>KHMBaHUS KOTOPOTO
pacrpesielieH0 MO MoKa3aTeIbHOMY 3aKOHY; 2) C KaHaloM, BpeMs OOCIIy)XHBaHHS KOTOPOTO
noctosiHHO. Onenka 3>¢Q¢exTuBHOCTH MHOrokaHaibHo CMO. VYpasuenus Konmoroposa u
dopmyna Opnanra. Kpurepuu s¢ddexkruBHocT padoTsl MHOrokaHaibHOoH CMO: BepoSTHOCTh
0TKa3a B 00CITyKMBaHUH, OTHOCUTENbHAS U a0COIIOTHAS MPOITYCKHAsl CIOCOOHOCTb.

Certu IleTrpn

Bepmunsl, 1yru u mapkepsl. [lepemenienne mapkepoB 1o cetd (MapkupoBka). CoObITHS B
cetu Ilerpu. IlpaBuna cpabateiBanus nepexoqoB. PasHoBuanoctu cerer [letpu: BpemeHHsie,
CTOXacTHU4ecKue, PyHKIMOHAIbHBIE, [IBETHBIE, HHTUOUTOPHBIE.

Koudmukraeie cutyauun B cersix Ilerpu. CpoiictBa cereit IleTpu: orpaHM4eHHOCTbD,
0€30I1aCHOCTb, COXPAHSAEMOCTb, JAOCTHKUMOCTb, XKUBOCTh. AHAINU3 JOCTI)KHUMOCTH B CETIX
[Terpu.



IlecToii cemecTp
Nmuranuonnoe moaeauposanue (MM)

HMuTanmoHHbIe MOJIENIN KaK aJrOpUTMHUYECKHE MOBeIeHUYecKnue Moaean. OcoOeHHOCTH U
cepbl NMpUMEHEHUS, JOCTOMHCTBA M HENOCTAaTKHM MMHUTAIIMOHHBIX Mozened. MmurannoHHbIH
AKCIIEPUMEHT, €T0 COAECPKAHUE U PE3YJIbTATHI.

OcHoBHble  (a3er  pasButus  cpeacte MUM. Draner  UM.  AnbTepHaTHBHBIC
METOJIOJIOTUYECKUE TIOAXOAbl K TOCTPOCHUIO HWMHUTAIIMOHHBIX MOJIEICH: COOBITUHHEIMH,
CKAaHMPOBAHHME AKTUBHOCTEN U IIPOLECCHO-OPUEHTUPOBAHHBIM.

[IpenmymiecTBa U HETOCTATKH MCIOJIb30BAHUS I CO3JaHUSI UMUTALIMOHHBIX MOJIEJIEH:
YHUBEPCAIBHBIX SA3BIKOB MPOIPAMMHUPOBAHMS; CHELHATU3UPOBAHHBIX SI3bIKOB MOJEINPOBAHUSA;
po0sieMHO-OpHeHTHPOBaHHBIX cucteM VM. MmurannonHoe mopenupoBanune CMO. Cxema
peanu3anuu coosiTuiiHoro meroga UM CMO.

Meton «Pecypcebi—aerictBus—onepauuu» (P10). OcHoBHble nonoxenus merona PIO.
Pecypcel cnoxxnoit quckpetrnoit cuctemsl (CJIC): mocrosinabie u Bpemennsie. [eiicteus B CZC.
Onepanuu B CZIC.

bazoBass  cTpykTypa MHTEIUIEKTyaJdbHOM cucreMbl Ha ocHoBe PJlO-merona.
[Tponykuuonusiii umurarop. MoaenupoBanue B cpeae PJIO. OcHOBHblE NOHATHSA: MOJEIb,
MPOTOH, MPOEKT, 00beKT. UHTerpupoBanHas cpena moaenuposanus PJ1O.

O0padoTka M aHAJIN3 Pe3yJbTATOB KOMIILIOTEPHOI0 MOAETHPOBAHUS

MeToapl CTaTUCTUYECKOM OLEHKM IIEpBOIO M BTOPOrO LEHTPAIBHBIX MOMEHTOB
ciy4aiiHOM BenuuuHbl. TpeOoBaHMS K OLIEHKaM, MOJYYEHHBIM B pPE3yJbTaTe€ CTATUCTUYECKOU
00pabOTKM JAHHBIX MOJAEIMPOBAHUSA: HECMEIIEHHOCTD, 3()()EKTUBHOCTD M COCTOSITEIBHOCTD.

Cratuctuueckue MeToabl 00pabOTKH. OProavueckoe CBOMCTBO — XapaKTEPUCTHK
CTAllMOHAPHBIX CIyYalHBIX IPOLIECCOB.

3amaun 1o TpoBepke cratuctudeckux runore3. Kputepunm cormacus Koamoroposa,
[Tupcona, CmupHoBa, CterofeHTa u Puiepa.

AHaJIM3 U MHTEpNpeTanys pe3yJibTATOB KOMIIBIOTEPHOI0 MO/IeJIHPOBAHUSA

KoppensuuoHHbIil aHalu3 pe3yJabTaTOB MOJEINPOBAHMS. PerpecCMOHHBIN aHaIN3.
Hucnepcuonnsiii aHanu3. Cdepbl NpUMEHEHHUS pa3IWYHBIX BHJOB aHajliM3a pe3yJbTaToOB
KOMITBIOTEPHOT'O MOJIETTUPOBAHMUS.

5. O6pa3oBaresibHbIe TEXHOJIOTHHU

MeTomea nopenoaaBaHuA AUCHUILIIWHBL ((MO)IG.]'H/IPOB&HI/IC CUCTEM YIIpPaABJICHUSA» H
pcain3anua KOMIICTCHTHOCTHOI'O IOJAXOAa B  H3JIOKCHUM W BOCIPUATHM MaTepuala
npeayCcMaTpuBacT UCIIOJIB30BAHUEC CIICAYIOINX aKTUBHBIX U MHTCPAKTHUBHBIX (bOpM IIPOBCACHUA
TpyYHIIOBbIX, MHAUBUAYAJIbHBIX, ayIUTOPHBIX 3aHATHH B COUETAaHUU C BHCE[y,Z[HTOpHOﬁ pa60T0171 C
OCIIBIO (I)OpMI/IpOBaHI/ISI " pa3BUTHUA HpO(I)CCCI/IOHaJIBHBIX HaBBIKOB o6yqarom1/1xc51:

- IOJTOTOBKA K BBHITIOJIHEHUIO JIAOOPATOPHBIX PabOT B T1abOpaTopusx By3a;

- BBITIOJTHEHUE TA0OPATOPHBIX paboT B JIaA0OPATOPHUIX BY3a;

- OpraHu3aIvs ¥ MPOBEJICHNE TEKYIIEro KOHTPOJIS 3HAHUKA CTYICHTOB B JOPME YCTHOTO OTIPOCa;
- UHIUBUAYaIbHOE 00CYKCHHUE U 3aIllMTa BBIOJIHIEMBIX 3TallOB KYPCOBOTO IIPOEKTA;



- MPOBEJCHWE WHTECPAKTHBHBIX 3aHATUH 1O MOJATOTOBKE K KOMITBIOTEPHOMY TECTHPOBAaHHUIO C
UCIIONIb30BaHWEM  mporpaMMmHoOro  kommiekca  «TectCtynmmo»,  pa3paboTaHHOTO — TOJ
pykoBojuctBoM b.B.KupunnueBa Ha kadenpe «ABTOMaTHMKa W ympaBieHHe» (paHee —
«ABTOMaTuka, nHPOpPMATHKA W CHUCTEMBI YIIpaBJICHUsS», 3aTeM — «HaydHo-00pa3oBarenbHBIN
LCHTP KHOEPPHU3HUECKUX CHCTEMY);
- HCIIOJIb30BAHME WHTEPAKTUBHBIX (OPM TEKyIIero KOHTpods B ¢GopMe ayauTOPHOTO
KOMITHIOTEPHOTO TECTHPOBAHUSI C MCIOJIB30BAHUEM IMPOrpaMMHOT0 kKoMmiuiekca «TectCrymamnoy»
kadenpsl «ABTOMATHKA U YIIPABICHHUEY.

VY ienpHbIN BeC 3aHATHIA, TPOBOJIUMBIX B MHTCPAKTHBHBIX (OpPMax, OnpesesicH TJIaBHON

HEeNpl0  00pa3oBaTelIbHONH MpPOrpamMMbl, OCOOEHHOCTHIO KOHTHHICHTAa OOYydalolmMXcsi |
COJIepKaHUEM JUCHUIUINHBI « MOAETUPOBaHNE CUCTEM YIPABJICHUS» U B 1I€JIOM IO TUCIHILIHNHE
cocrapmsieT okojo 40% ayauTOpHBIX 3aHATHI. 3aHATHS JICKIIMOHHOTO THIA cocTaBIsoT 50 % oT
0o0beMa ayAUTOPHBIX 3aHITHH.

6. OneHOYHbBIE CPeICTBA I TEKYIIero KOHTPOJIsl yCIIeBAeMOCTH, IIPOMEKYTOYHOM
aTTecTalMu 10 UTOraM OCBOEHMS TUCHUILIMHBI U Y4eOHO-MeTOoAn4YecKoe odecreyeHne
CaMOCTOSAITeIbHOI PadoThI CTYICHTOB

B mponecce o0yuyeHHs HCHONB3YIOTCS CIEAYIOIIME OLIEHOYHBIE CPEACTBA TEKYILEro
KOHTPOJISl YCIIEBAEMOCTH U MTPOMEKYTOYHBIX aTTECTAINNA, OLIEHOYHBIE ()OPMBI CAMOCTOSTEIILHON
paboThI CTYICHTOB!

B nsaTom cemecTpe

- MHIUBUAYATbHBIA OMPOC CTYICHTOB;

- 3aIMTa JJA0OPaTOPHBIX padoT;

- KOMITBIOTEPHOE TECTHPOBAHKE 110 MaTepHaiaM JICKIIUH, TPAKTUICCKUX U JaOOPaTOPHBIX paboT
B PEKMME MPOMEXKYTOUYHOTO KOHTPOJIS C DIIEMEHTAMHU MOICKa3KU U 00yUeHUS;

- KOMITBIOTEPHOE TECTHPOBAHUE [0 MaTepUAIaM JICKIIUH B PEKUME UTOTOBOTO KOHTPOJIS,

- 3aUeT MO0 MaTepuanaMm MIToro ceMecTpa.

B mecrom cemecrpe

- UHAMBUYaJIBHBIA OTPOC CTYACHTOB;

- 3al1MTa JJabOPaTOPHBIX padoT;

- KOMITBIOTEPHOE TECTUPOBAHHE 10 MaTepuayiaM JIeKIMH U J1a0opaTOpHBIX padoT B peKuMe
IPOMEKYTOUYHOTO KOHTPOJIS C AJIEMEHTaMU MOJCKa3KU U 00y4eHus;

- BBIITOJTHEHHE KYPCOBOM paOOTHI (110 MHAWBUAYATBHOMY 3aJIaHHIO ISl K&KIOTO 00YYaloIIerocs);
- KOMIIBIOTEPHOE TECTUPOBAHKE TI0 MaTepHuaIaM KypcoBOi pabOTHI U €€ 3allNTa;

- KOMIIBIOTEPHOE TECTUPOBAHHE TI0 MaTepHajaM JIEKIHI B PEKUME HTOTOBOTO KOHTPOJIS,;

- HK3aMeH 110 MaTepuaiaM MATOro U IIeCTOro CeMeCTPOB.

KypcoBas pabotra mpencraBisier co0oil paboTy, NOCBSIIEHHYI0 HWMUTAIMOHHOMY
MoaenupoBanuto CY ¢ UCMOIB30BaHUEM MHOTOKAHAIBHOM CHCTEMBI MAaCCOBOTO OOCITYKUBAHUS C
[EJBbIO BBISIBIICHUS 00CTY)KHBAIOIUX allapaToB ¢ HEJOCTATOUYHOM MPOITyCKHOM CIIOCOOHOCTHIO,
OHpeI[eJ'IeHI/IH BepOSITHOCTI/I BO3HUKHOBCHHA OTKAa30B B 06CJ'Iy}KI/IBaHI/II/I, Oqepezleﬁ 158 leyrl/lX
«y3kux Mect». KypcoBas pabota Beimonusiercst B cpene PJ1O («Pecypc—aeiicTBrue—oneparus»).

3ananue Ha KypcoByww padory «MmMuTanmoHHoe MOJeTHPOBAHUE CHCTEMbI
MaccoBOro OOCIAYKMBAHUSD> MO AucuMiviuHe: «MogeaupoBanue cucrem» (o0urue
YKa3aHHus).



1. BrIOpaTh MPOTOTHUIT CHCTEMBI MACCOBOTO OOCTYKUBaHUS, TIPEICTABIIAIONIMM /17151 Bac
UHTEpEeC.

2. Omnpenenuth, uTo B Moaenu CMO OyneT CiIy>KUTh B Ka4eCTBE 3asBOK (TpaH3aKIIHH), a
YTO — B KauecTBe 00ciykuBaromux amnmnapatoB (OA).

3. VYkazarb, Kakoii u3 BUI0B MOjieliei Bbl HcIonb3yere: ¢ 0TKa3aMH HITH ¢ OKUIaHUEM,
OJIHOKaHATBHYIO WJIM MHOTOKAHAIBHYIO U T.JI.

4. B 0HOM M3 SKCIIEPUMEHTOB HCIIOJIb30BATh MMPOCTCHUIITHI ITyaCCOHOBCKHI MMOTOK 3asBOK U
MOKA3aTeIbHBIN 3aKOH PaCIpe/IeIICHUSI BpEMEHHU 00CITY )KHUBAHHUSI C 1[ETbI0 CPAaBHEHUS
MIOJTYYCHHBIX JIAaHHBIX MMUTAIIMOHHOTO YKCIIEPUMEHTA C AaHATUTUYCCKIUMHU PE3yJIbTaTaMH,
BBIBE/ICHHBIMH TEOPETUUYCCKU (HA JICKIUAX, B yICOHUKE).

5. B mpyrux skcriepuMeHTax HCIOIb30BaTh JIFOObIC 3aKOHBI pacpeIeTICHHs, KaK BpeMEHU
OKUJIaHUS, TaK U BPEMEHH 00CITy>KUBAHHUS, HO BIIOCJICJICTBUY MPOBECTH CPABHUTEIILHBIN
aHaJIN3 aJICKBATHOCTH HMCITOJIb30BAaHHBIX MOJICIICH.

OneHouHbIe CpeNCcTBa TEKYLIETr0 KOHTPOJISA YCIEBAEMOCTH BKJIIOYAIOT KOHTPOJIbHBIC
BOTIPOCHI, BKJIFOUEHHBIE B TECTHI JOCTIKEHUH OTKPBITON (POPMBI, HCIIOIB3yEeMbIE IPOTPAMMHBIM
komIuiekcoM «TectCryano».

6.1. ®OH/1 OLIEHOYHBIX CPEACTB JAJIsl IPOBEACHHUS MPOMEKYTOYHON aTTEeCTALNH
00y4YaIMXCs M0 TUCHUILINHE (MO1YJIIO).

6.1.1. IlepeuyeHb KOMIETEHUHH ¢ YKa3aHHeM ITANOB UX ()OPMUPOBaHNS B MpoLecce
0CBOeHMs1 00pa30BaTeIbHOI MPOrpaMMBbl.
B pesynbraTte OCBOCHHS IUCHMIUIMHBI (MOIYJsi) (DOPMHPYIOTCS CIEAYIONIUE
KOMIIETEHIINH:

Kon B pe3ynbTaTe 0ocBOeHUs 00pa30BaTEILHON MPOrpPaMMBbI 00YYAIOLIHIICS TOKEH
KOMIIeTEeHIIMH 00J1a1aTh
HK'Z CHOCO6HOCTBIO IMPOBOAUTL BBIYUCIUTCIIBHBIC SKCIICPUMCEHTHI C

HCIIOJIb30BAHHUEM CTAHAAPTHBIX MMPOTpaMMHBIX CPEACTB C LECJIBIO
TMOJIYUCHUA MATEMATUICCKUX MO,Z[CJ'ICI\/’I poneccoB u 00BEKTOB
ABTOMATHU3allvu1 U YIIPABJICHHUA

CITOCOOHOCTBIO K CaMOOprann3anu u caM006pa30BaHmo

OK-7

B nporiecce ocBoeHust 06pa3zoBaTeabHOM NPOrpaMMbl JaHHBIE KOMIETEHIIMH, B TOM YHUCIIe
UX OTIEJIbHbIE KOMIIOHEHTBI, (POPMHUPYIOTCS IO3TAIHO B XOJ€ OCBOECHHS OOydarolMMUCS
JUCLHUIUIMH (MOYyJIei ), IPaKTUK B COOTBETCTBUH € Y4EOHBIM IJIAHOM M KaJICHJIaPHBIM I'pauKOM
y4eOHOro rnpoiecca.

6.1.2. Onucanue noka3arteJieii U KpuTepueB OLICHUBAHUS KOMIIeTeHINi, GopMHUpyeMBbIX 110
UTOraM OCBOCHMS IMCUHUIJIMHBI (MOAYJIf), ONMCAHUE IIKAJ OLleHUBAHMS.

[Tokazarenem oleHUBaHUS KOMIETEHIMH Ha pa3JIMYHBIX H3Tanax HUX (OPMUPOBAHUSA
ABIISIETCS TOCTHKEHHE OOYUYaIOLUMUCS TUIAHUPYEMbIX Pe3yJIbTaTOB OOYYEHHS MO JUCLUUIUIMHE

(MoyITH0).

Kpurtepun oueHnBanus

OCHOBHBIE BUJIbI
mozenei CY,

IMOJHOC OTCYTCTBHUEC
WJIX HEAOCTAaTOYHOC
COOTBCTCTBUC

HCIIOJIHOC
COOTBETCTBUEC

CJICAYIOIINX 3HAHUN:

YaCTUYHOC
COOTBECTCTBHUC

CIICIYIOUINX 3HAHUN:

IToxka3artenn
2 3 4 5
3HATB: OOyuaromuiics OOyuaromuiics OO0yuaromuiics OOyuarommiics
KIacCcU(UKaIHIo 1 JIEMOHCTPHUPYET JIEMOHCTPHPYET JIEMOHCTPUPYET JIEMOHCTPHPYET

II0JIHOE
COOTBETCTBHE
CJICAYIONINX 3HAHUN:




METO/IbI ¥ AJITOPUTMBI
HCCIIeIOBaHUS
JINHEUHBIX
JUHAMHUYECKUX
MoJienen
HETPEPHIBHBIX U
nuckpeTHbIx CVY;
KPUTEPUH MOJIHOM
YIPaBISIEMOCTH U
TIOJTHOM
Ha0II0aEMOCTH
JIMHENHBIX
MHoroMepHsix CVY;
METO/IbI ¥ AJITOPUTMBI
YHCIIEHHOTO
uHTerpupoBanus Y;
aHATUTUYECKHE
BEPOSATHOCTHBIE
MaTeMaTHIeCKHe
monenu CVY B BuIe
CHCTEM MacCOBOTO
o0cITy )KUBaHUS
(CMO) u ceteit
Ilerpu; npaBuna u
METOJUKY TIOCTPOCHUS
MMHTAIAOHHBIX

CJeIyIONINX 3HAHUMH:
KinaccupuKaIuu u
OCHOBHEIX BHJIOB
mognenei CY;
METOJIOB U
aJrOpUTMOB
HCCIIEJOBAHMS
JIMHCHHBIX
IMHAMHYECKHX
MojeaeH
HETIPEPHIBHBIX U
nuckpeTHbIX CY;
KPUTEPHUEB MOJTHOMN
YIPaBJIIEMOCTH H
MOJIHOM
Ha0II0JaEMOCTH
JIMHEWHBIX
MHoroMepHsix CVY;
METOJIOB U
ANTOPUTMOB
YHCIIEHHOTO
uHTerpupoBanus Y,
AHAIMTHYECKUX
BEPOSATHOCTHBIX
MaTeMaTHYECKUX
monenu CY B Bujze

KIaccu(GUKaIum u
OCHOBHBIX BUJOB
mozenei CY;
METOOB U
aJITOPUTMOB
HCCIIEAOBAaHMS
JIMHEHHBIX
JTMHAMHAYECKHUX
MoJenen
HETPEPHIBHBIX U
muckpeTHbIX CVY;
KPUTEPUEB MOITHON
YOPaBIsiEMOCTH U
MOJTHOM
HaOJII0JaeMOCTH
JIMHEHHBIX
MHoroMepHbIx CVY;
METOOB U
AITOPUTMOB
YHCIIEHHOTO
uHTerpupoBanus AY;
AHAJIMTHYECKUX
BEPOSTHOCTHBIX
MaTeMaTHYECKUX
monenu CVY B Buje
CHCTEM MacCOBOI'0

Kiaccudukanyuu u
OCHOBHEIX BHJIOB
monenei CY;
METOJIOB U
aJTOPUTMOB
HCCIIeTOBAHUS
JIMHCHHBIX
JIMHAMHYECKUX
MoJIele
HETIPEPHIBHBIX U
nmuckpeTHeIx CY;
KpUTEPUEB MIOJIHOM
YIPaBJIIEMOCTH H
MOJIHOM
HaO0JII0TaEMOCTH
JIMHEHMHBIX
MHoroMepHsix CVY;
METOJIOB U
ANTOPUTMOB
YHCICHHOTO
uHTerpupoBanus JY;
AHATTUTUYCCKHUX
BEPOSTHOCTHBIX
MaTeMaTHYECKUX
moaenu CY B BHujIE
CHCTEM MacCOBOTO

KIacCU(DUKAIUU U
OCHOBHBIX BHJIOB
monenei CY;
METOJIOB U
aIrOpUTMOB
HCCIIEIOBAHUS
JIMHEHHBIX
JTMHAMHYECKHUX
MoJienen
HETPEPHIBHBIX U
muckpeTHbIX CVY;
KpUTEPUEB MOITHON
YOPaBJISIEMOCTH U
MOJIHOM
Ha0II0aeMOCTH
JIMHEHHBIX
MHoOromepHsix CY;
METOJIOB U
ANTOPUTMOB
YHUCIIEHHOTO
WHTETPUPOBAHUS
JY; ananuTnyeckux
BEPOSTHOCTHBIX
MaTeMaTHYECKHUX
monenu CY B Buje
CHCTEM MacCOBOIO

mozeneit (UM) CHUCTEM MacCOBOTO 00CITy)KUBaHUSI o0cmyKuBaHuUs 00CITy)KUBaHHS
obcmyKuBaHuUs (CMO) u ceteit (CMO) u cereit (CMO) u cereit
(CMO) u ceteii Ilerpu; npaBun u Ilerpu; npaBun u Ilerpu; npaBun u
[Tetpu; mpaBua 1 METOJUKH MOCTPOCHHS | METOIUKH IIOCTPOCHUS | METOIUKH
METOJUKH MOCTPOCHHS | MMUTAIMOHHBIX MMHTAINOHHBIX TTOCTPOCHUS
AMHUTAIIOHHBIX moxeneit (UM). moxeneit (MM). HMHTAITAOHHBIX
moaeneit (MM). Homyckatorcst Jormyckarorcst mozeneit (MM);
3HAYUTEIbHBIE HE3HAYHTENbHbIE CBOOO/IHO OTIepUpyeT
OIINOKH, TIPOSIBIIAICTCS | OIIMOKM, HETOYHOCTH, | NMPUOOPETEHHBIMU
HEJI0CTaTOYHOCTh 3aTpyAHEHUS MIPH 3HAHHUSAMH.
3HaHUiL, MO0 Py aHAJMTHYECKHX
roKasaTeJei, onepanusx.
oOy4Jaromuics
UCIIBITHIBACT
3HAYUTEIIbHBIE
3aTpyIHEHUs IpU
OTIEpUPOBAHNUHN
3HAHMUSAMH TIPU UX
TIepeHoce Ha HOBBIE
CHUTYaIWH.
yMeETh! OOyyaromniuiicst He OOyJatommiics OO0yyatomntuiics OO6yJatommiics
OCYIIIECTBIIATH yMeeT WIH B JEeMOHCTPHUPYET JIEMOHCTPHPYET JEMOHCTPHPYET
KOMIIBIOTEPHBIE HEI0CTaTOYHOMH HETIOJTHOE YaCTUYHOE MIOJTHOE
9KCHEPUMEHTHI CTETICHU yMeeT COOTBETCTBHE COOTBETCTBHE COOTBETCTBHE
MOJICITHPOBAHHSA OCYIIECTBIISITh CIIEAYIOMINX CIIETYIOIINX CIIEYIOIINX
pa3mnusbIX Bua0B CY | KOMIOBIOTEpHBIE YMEHMI: OCYILIECTBJIA | YMEHHUMH: OCYIIECTBIS | YMEHMi: OCYIIECTBII
Ha Pa3IMYHbIX IKCTIEPUMEHTHI Th KOMIIBIOTEPHBIE Th KOMIIBIOTEpPHBIC ATh KOMITBIOTEPHBIE
nepapxuIecKux MO/IETTMPOBAHHUS 9KCTIEPUMEHTHI IKCTIEPUMEHTHI 9KCIIEPUMEHTHI
YPOBHSIX pasnuHbIX BUAOB CY | MoAennpoBaHus MO/JIETTMPOBAHHUS MO/IEITMPOBAHHMS
MIPOEKTUPOBAHHUS; Ha Pa3IMYHbIX pasnmuHbIX BUJOB CY | pasnuysbix BUAoB CY | pa3in4HBIX BUIOB
pa3pabaTbIBaTh nepapxu4ecKux Ha Pa3IMYHbIX Ha Pa3IMYHbIX CV Ha pa3nuyHbIX
pasynuHbIe YPOBHSIX HepapxuIecKux nepapxu4ecKux HepapXUIecKux
MaTeMaTH4ecKHe MPOEKTHPOBAHHMS; YPOBHSIX YPOBHSIX YPOBHSIX
mozemu CY u M pa3pabartbIBaTh NIPOEKTUPOBAHMUS; [IPOEKTUPOBAHMS, IIPOEKTUPOBAHMUS;
IIPOBOJUTH pa3iIuyHbIe pa3pabaTbIBaTh pa3pabartbIBaTh pa3pabatbIBaTh
[peIBAPUTEbHBIH pa3IuyHbIe pa3IudHbIe pa3nu4HbIe




aHanu3, 00padaTeIBaTh
U MHTEPIPETUPOBATH
MOJTy4eHHBIC
pe3yJbTaTh
KOMITBIOTEPHOTO
MO/JICTIMPOBAHUS;
COCTaBIIATD,
MOZEIUPOBATh U
ONTHMH3HUPOBATH
CTPYKTYPHBIE CXEMBI
Cy.

MaTeMaTHYecKHe
moaenu CY u UM;
MPOBOAUTH
npeABapUTEIbHBINA
aHaiM3, 00pabaTkIBaTh
W UHTEPIIPETHPOBATH
HOJTyYEeHHBIS
pe3yIbTaThI
KOMIIBIOTEPHOTO
MOCITUPOBAHUS;
COCTABIIATE,
MOJEIUPOBATh U
ONTHMU3UPOBATH
CTPYKTYPHBIE CXEMBI
Cy.

MaTeMaTUICCKUE
moaenu CY u UM;
MIPOBOIUTH
MpeIBAPUTEIILHBIN
aHanu3, 00padaThIBaTh
U MHTEPIIPETUPOBATH
MOJTy4eHHbIC
Ppe3yIbTaThI
KOMITBIOTEPHOTO
MO/JICTTUPOBAHUS;
COCTaBJIATH,
MO/JICITUPOBATh U
ONTUMHU3UPOBATH
CTPYKTYPHBIC CXEMBI
CY. domyckatotcs

MaTeMaTH4ecKHe
moaenu CY u UM;
MPOBOAUTH
NpeABapUTEIbHBINA
aHaiM3, 00pabaTeIBaTh
W UHTEPIIPETUPOBATH
MOTy9EHHBIE
PpE3yNbTaThI
KOMITBIOTEPHOTO
MOJICTIHPOBAHUS;
COCTaBIIATH,
MOJICTIMPOBATh
ONTHMU3UPOBATH
CTPYKTYPHBIE CXEMBI
CV.

MaTeMaTHYECKHe
monenu CY u UM;
POBOJIUTH
npeBapUTETbHbIN
aHam3,
00pabatbIBaTh U
HHTEPIIPETHUPOBATH
MOJTyYeHHbIE
pe3yIIbTaThI
KOMITBIOTEPHOTO
MOJICTTUPOBAHNS;
COCTaBIIATH,
MOJIETIMPOBATh U
ONTUMHU3UPOBATH
CTPYKTYPHBIE CXEMBI

MNPUMCEHCHUHN HABBIKOB
B HOBBIX CUTyallUsX.

AHATUTUYICCKUX
onepauusx, nepeHoce
YMEHUI1 Ha HOBBIE,
HECTaHAapTHHIE
CUTYaIlUH.

3HAYUTEJbHBIE VMmenus ocBoessl, Ho | CV.
OLIMOKH, TIPOSIBIISICTCS | JIONYCKAIOTCA CBoboaHO
HEJIOCTaTOYHOCTh HEe3HAYHTENbHbIE ornepupyer
YMEHHUI, 110 psILy OIMOKH, HETOYHOCTH, | MPHOOPETCHHBIMHU
TIOKa3aTeseH, 3aTpyJHEHHS IPU YMEHHSIMH,
oOyuatormuiics AHAJTUTHYECKUX MIPUMEHSET UX B
HCTIBITHIBACT OTiepaIysx, MePeHoce | CHTYalMsIX
3HAYUTEIbHBIC YMEHHUH Ha HOBBIC, TIOBBIIICHHOH
3aTpyIHEHUs NpU HecTaHJapTHbIC CIIOKHOCTH.
OTIEpPUPOBAHHUU CHUTYaIUH.
YMEHHSMH IIPU UX
HepeHoce Ha HOBBIE
CHUTYAaIIHH.
BJajeTh: HaBelkaM | OOydarouuiics He OOyuyaromuiicss B OO6yuatomuiics OOyuaromiuiicst B
U 110 PAaKTHYECKOMY | BIIaJIeeT WM B HEJI0CTaTOYHOM JaCTUYHO BIafeeT HOJIHOM 00BbeMe
IIPOBECHUIO HEJIOCTATOYHON CTEINCHH BIIAJICET HaBBIKaMH T10 BJIaJICET HaBBIKAMHU
BBIYHMCITATEIBHBIX CTEIICHH BIIaJIeeT HaBBIKAMH 110 MPaKTHYECKOMY 10 TIPAKTHIECKOMY
9KCTIEPUMEHTOB C HaBbIKaMU T10 MIPaKTHYECKOMY MIPOBEICHUIO MIPOBEICHUIO
UCTIONIb30BAaHHEM MPaKTHIECKOMY MIPOBECHUIO BBIYHCIIUTEIBHBIX BBIYHCITUTEIHHBIX
CTaH/AAPTHBIX MPOBEICHUIO BBIYHCITATEIBHBIX HKCTIEPUMEHTOB C 9KCIIEPUMEHTOB C
MIPOTPAaMMHBIX BBIYHCIIUTEIbHBIX 9KCTIEPUMEHTOB C UCTIONIb30BaHUEM HCIIONIb30BaHHEM
cpencTB HKCHEPUMEHTOB C UCIIOJIb30BaHUEM CTaH/IapTHBIX CTaH/IapTHBIX
UCIIOJIb30BaHHEM CTaH/IaPTHBIX MPOrPaMMHBIX NPOTPaMMHBIX
CTaH/IapPTHBIX HPOrPaMMHBIX cpexnctB. HaBbiku CPEICTB, CBOOOJHO
MPOTrPaMMHBIX CPENCTB. OCBOEHBI, HO HpUMEHSET
CPEICTB Obyuarommiics JIOITy CKaroTCsA MOJyYCHHBIE HaBBIKU
HCTIBITHIBACT HE3HAYHTENbHbIE B CUTYaIHIX
3HAYUTEIIbHBIE OIIMOKH, HETOYHOCTH, | HOBBIIICHHOH
3aTpyIHEHUs IpU 3aTpyJHEHHS pH CIIOYKHOCTH.

IIxaabl OeHUBAHUA PE3Y/JIbTATOB IIPOMEKYTOYHOM aTTECTALMU U UX ONIUCAHHE:

DopMa NPOMEKYTOYHOM aTTECTALMH: IK3aMEH.

[IpomexxyTounas arrectanus oOydarommxcss B (opMe »3K3aMeHa MPOBOAUTCS IO
pe3yJibTaTaM BBINOJIHEHUS BCEX BUAOB y4eOHOU pabOThl, MPEeTyCMOTPEHHBIX YUEOHBIM IJIAHOM
10 JIaHHOW JUCHHUIUIMHE (MOJIYJIO), MPH ATOM YUYUTHIBAIOTCS PE3yJbTaThl TEKYILEro KOHTPOJIS

yCIIEBaeMOCTH B

TECYCHHUEC CEMECTpa.

Orenka

CTCIICHU JOCTHXCHUA O6y‘—IaIOH_[I/IMI/IC${

IJIAaHUPYCEMBIX PE3yJIbTAaTOB O6y‘{CHI/IH IO JUCIHHUITIIMHE (MO)IyJ'IIO) MMPOBOAUTCA IMPCIIOAaBATECIICM,




BEIYLIUM 3aHATUS MO AUCHUIUIMHE (MOJIYJI0), METOJOM OHKCIepTHOM oueHku. [lo wurToram
MPOMEKYTOUHOM aTTeCTalluk MO AUCIHUIUIMHE (MOJYJIO) BBICTABJISETCS OLEHKA «OTIUYHOM,
«XOPOLIOY, «YIOBIETBOPUTEIBHO» UIIN «HEYIOBIECTBOPUTEIBLHO.

K npomexxyTouHOM aTTecTalu JOMyCKatTCs TOJIBKO CTYACHTbI, BBIMOJIHUBIINE BCE BU/IbI
yueOHOI paboThl, IpeIyCMOTPEHHbIE paboyeil mporpaMMmoit o aucuuiuinae «MojenupoBaHue
CUCTEM yIpaBlIeHUsD (PO TPOMEKYTOUHBIN KOHTPOJIb, BEITTOJHUIN Ja00paTOpHbIe pabOThI,
BBIMOJTHIJIM U 3alIUTUIIA KYPCOBYIO pabOTy, IPOIILTH HTOTOBOE KOMITBIOTEPHOE TECTUPOBAHUE).

IllkaJja oueHUBAHHUSA Onucanne

OT1nu4HO BeimosHeHs! Bee BUbI Y4eOHOW paboThI, MPEyCMOTPEHHbBIE YUEOHBIM IUIAHOM.
CTyIeHT JeMOHCTPUPYET COOTBETCTBUE 3HAHUM, YMEHHH, HABBIKOB
NPUBEJICHHBIM B Ta0JIUIAX [TOKA3aTEISIM, ONIEPUPYET NPHOOPETEHHBIMHU
3HAHUAMHU, YMECHUSAMU, HaBbIKaMU, IPUMEHSET UX B CUTyallUsIX IOBBIICHHOU
CJI0KHOCTH, HE UCIBITHIBACT 3aTPyAHECHUN IPU aHAIIUTUYECKUX OIEpaLUsiX,
[IEPEHOCE 3HAHUI U YMEHUM Ha HOBbIE, HECTAHJAPTHBIC CUTYAlUH.
Xopowo BeimosHeHs! Bce BUbI Y4eOHOW paboThI, MPEIyCMOTPEHHBIE YUEOHBIM IUIAHOM.
CTyIeHT JeMOHCTPUPYET YACTHYHOE COOTBETCTBHE 3HAHUM, YMEHHH, HABBIKOB
MPUBEJICHHBIM B TAa0JINIIAX [TOKA3aTEISIM, ONIEPHPYET NPHOOPETEHHBIMHU
3HAaHUSMHM, YMEHHUSMH, HaBBIKaMH, IPUMEHSAET X B CUTYalUsIX TOBBIIICHHON
citoxkHOCTH. [Ipy 3TOM MOTYT OBITH JOIYIICHBI HE3HAYUTEIIBHbBIC OLITHOKH,
HETOYHOCTH, 3aTPYJHEHUS IPU aHATUTUYECKUX ONEPALUAX, HEPEHOCE 3HAHUN U
YMEHUI Ha HOBbIE, HECTAHJAPTHBIC CUTYALUH.
VY 10BIIETBOPUTEIBHO BeimosHeHb! Bce BUbI Y4eOHOU paboThI, MPEIyCMOTPEHHbBIE YUEOHBIM IIAHOM.
CTyIeHT JeMOHCTPUPYET HEMOJIHOE COOTBETCTBUE 3HAHUN, YMEHHUH, HABBIKOB
NPUBEJICHHBIM B Ta0IMIaX [MOKA3aTeIsIM, JIOMYCKaIOTCS 3HAYUTEIbHBIE OIIUOKH,
IIPOSABIISETCS OTCYTCTBUE 3HAHWM, YMEHUN, HABBIKOB 110 Psy ITOKa3aTeiei,
CTYJIEHT UCIIBITHIBACT 3HAYUTEIIbHBIC 3aTPYIHEHUS IIPU OIIEPUPOBAHUU 3HAHUSAMU
U YMEHUSIMU IIPU UX IEPEHOCE HA HOBBIC CUTYAIUMU.
HeynosnerBopurensHo He BbImosHeH onuH Wi 6ojiee BUIOB Y4eOHOH pabOThI, IPelyCMOTPEHHBIX
yueOHBIM 1aHOM. CTYZEHT JEMOHCTPHPYET MOIHOE OTCYTCTBHE HIIH
HEIOCTaTOYHOE COOTBETCTBUE 3HAHMI, YMEHUI, HABBIKOB IPUBEACHHBIM B
TabNHIax MOKA3aTelsIM, AOITY CKAlOTCSI 3HAUUTENbHBIC OIIUOKH, ITPOSIBISETCS
OTCYTCTBUE 3HAHUH, yMEHUH, HABBIKOB 110 PsAy MOKa3aTeNel, CTyJEHT HE MOKET
ONEepUPOBATh 3HAHUSAMHU M YMEHUSIMH [IPH UX NIEPEHOCE HA HOBbIE CUTYAllHU.

®opMa NPOMEKYTOUYHOM ATTECTALUM: 3a4eT.

[TpomexxyTounas arTectanus oOyJaronuxcs B opme 3a4€Ta MPoOBOAUTCS IO PE3yIbTaTam
BBITIOJTHEHHS] BCEX BUIOB y4eOHOM paboThl, MPeayCMOTPEHHBIX y4eOHBIM IUIAHOM IO JaHHOMN
JTUCIUTITNHE (MOJYJI0), TIPH 9TOM YUUTBIBAIOTCS PE3YJIHTAThI TEKYIIIETO KOHTPOJIS YCIIEBAEMOCTH
B TeueHue cemectpa. OIeHKa CTeTeH! JOCTHKEHUS 00yJaroIIMMHUCS TIJIAHUPYEMbIX PE3yJIbTaTOB
00y4eHUs: MO JUCHUIUIMHE (MOIYJI0) TPOBOJIUTCSA MpPErojiaBaTesieM, BEAYIIUM 3aHITHS TIO
TUCIUIIIMHE (MOJIYJII0) METOIOM SKCIIEPTHOU orleHKU. [1o uToram mpoMexyTo4HO# aTTecTaluu
M0 TUCIUIUIUHE (MOIYJITI0) BBHICTABIISIETCS OIEHKA «3aUTEHO» W «HE 3a4TEHOY.

K nmpomexxyTouHOM aTTecTaly JOMYyCKatTCs TOJIBKO CTYIEHTHI, BHITOJTHUBIINE BCE BUJIbI
y4eOHOM paboThI, MpeyCMOTPEHHBIE pabovell MporpaMMoi Mo AUCIUIUINHE «MomenupoBaHue
CUCTEM yTpaBlIeHUs» (POILIU MPOMEKYTOUHBIA KOHTPOIIb, BBIOJHIIN Ta00paTOpHBIE pabOTHI)

lkana Onucanue
OLIEeHUBAHUS




3auTeHo

BrinosHeHns! Bce BHIBI yuyeOHOH pabOThHI, MPeryCMOTpEHHbIE yueOHBIM IutaHoM. CTypaeHT
JIEMOHCTPHPYET COOTBETCTBHE 3HAaHWH, YMEHHMH, HABBIKOB IPUBEJICHHBIM B TaOJIHLAX
MOKa3aTesel, onepupyeT NpHOOPETEHHBIMU 3HAHUSIMHU, YMEHUSIMHU, HABBIKAMH, TIPUMEHSET X
B CHUTYallMsX HOBBIIMIEHHOH CJIOKHOCTHU. [Ipn 3TOM MOTYT OBITH HOIYIICHBl HE3HAYUTEIbHbIC
OIIMOKY, HETOYHOCTH, 3aTPYJHEHHS NPH aHATUTHYECKUX OIEpaIysiX, MEpeHOCe 3HAHUH U
YMEHH Ha HOBBIE, HECTAHJAPTHBIE CUTYAIIHH.

He 3aureno

He BrinosHeH ouH win 0ojiee BUIOB yueOHOW paboThI, IPEayCMOTPEHHBIX YUeOHBIM IIIaHOM.
CTyIeHT AEMOHCTPUPYET HEIIOJIHOE COOTBETCTBUE 3HAHUI, YMEHHI, HABBIKOB MIPUBEJCHHBIM B
TabnuIax IoKaszaTesiel, JOMyCKAlTCs 3HAYMTENLHBIC OLIMOKH, NPOSBISETCS OTCYTCTBHE
3HAaHUI, yMeHUl, HaBBIKOB IO psAy IOKazaTeleid, CTYJEHT HCHbITHIBACT 3HAUYUTENIbHBIC
3aTpyIHEHUS] TPU ONEPUPOBAHUM 3HAHWSIMH M YMEHUSAMH TIPH HMX IEPEHOCE Ha HOBBIC

CUTYAaIHH.

@DOH/T OLIEHOYHBIX CPEJICTB MPECTABIICH B IPUIIOKEHUU 2 K paboueli mporpaMmme.
7. Y4yebHO-MeTOoAMYECKOE M HH(POPMALIMOHHOE 00ecnevyeHHe TUCHMILINHBI

a) OCHOBHAsI JIUTEpPaTypa:

1. Kupnmues b.B. MonenupoBanue cucrem: Yuebnoe nmocodue. — M.: MY, 2010. — 274 c.

ISBN 978-5-2760-1647-4.

2. Coseros b.4, fIxoBneB C.A. MonenupoBanue cucteM: Y4e0. s By30B. — 3-€ U3, iepepao.

u pom. — M.: Beicias mkona, 2001.— 343 c.: mi. ISBN 5-06-003860-2.

0) AOMOJIHUTEIbHASA JIUTEpaTypa:

1. Coseros b.41, SkoBaes C.A. MonenupoBanue cucteMm: YueOHuk. — Cepus «bakanasp.

Axanemuueckuii Kype» — M.: FOpaiit, 2016. — 344 c. — ISBN 978-5-9916-3916-3.

2. KenstoH B., Jloy A. Umurtanmonnoe monenupoBanue. Knaccuka CS. 3-e uzn. — CIIG.: TTurep;

Kues: M3narensckas rpynma BHV, 2004. — 847 c.: ui. ISBN 5-94723-981-7.

B) NporpamMmMHoe odecnieuenune u nTepHeT-pecypcnl:

I/IHTepHeT'pecprLI BKIIFOHArOT y‘{e6HO'MeTOI[I/ILIeCKI/Ie MaTepurajibl B 3JICKTPOHHOM BH/JIC,

npe/cTaBIeHHbIC Ha caiTe http://lib.mami.ru/ebooks/ B paznene «bubnuorekay.

8. MartepuajibHO-TeXHUYECKOE o0ecneyeHne TUCHUIIMHBI

KomnerotepHslie Kiaacchl Kadeapbl « ABTOMaTHKa U yIpaBiieHue»: aya. 2614as, 2507as.

O6opyn03aHHe U alIaparypa: IpocKTop, HOYT6yK, MaTCpHraIbl JJId J'ICKI.IHfI, MNPaKTUYCCKUX U

1a00paTOpHBIX PabOT, BHINOJHEHUS KypCOBOM pabOThI B 2JIEKTPOHHOM BUJIE.

9. MeToau4eckue peKOMEHAALUH JAJIsl CAMOCTOSITeIbHON PadoThl CTYICHTOB



CamocrosiTennbHass paboTa SBIAETCS OJHMM W3 BHJIOB YueOHBIX 3aHsAThi. Ilenb
CaMOCTOSITENIbHOW paboThl — MPAKTUYECKOE YCBOCHHE CTYJCHTAaMH BOMPOCOB aBTOMAaTHU3allUU
yOpaBJIEHUS KU3HEHHBIM LMKIOM H3JIeNUs, pPacCMaTpUBacMbIX B IpoLlECCe H3YUYEHHUS
JUCLUIUINHBI.

AynuTopHas caMocTosITelIbHAas paboTa MO JUCHMIUIMHE BBINOJHAETCS Ha Y4eOHBIX
3aHATHUSIX TI0J1 HEMOCPEICTBEHHBIM PYKOBOJCTBOM IIPENOJABATENS U IO €r0 33JaHUIO.

BueaynutopHas camocTosATeNnbHas paboTa BBINOJIHAETCS CTYAEHTOM IO  3a/laHUI0
IpernoiaBaTess, Ho 0€3 ero HemoCPEACTBEHHOTO YUaCTHSL.

3ajaum caMoCTOATEILHON PadOThHI CTYJAEeHTA:

- pa3BUTHE HABBIKOB CAMOCTOATEIbHONU yueOHO! paboThI;

- OCBOEHHE COJICPKAHUS JUCLUIUINHBL;

- yriyOseHue coiep KaHusi U OCO3HAHUE OCHOBHBIX NOHSTUN JUCLMILIUHBL

- UCMOJIb30BAHUE MaTepuasla, COOPaHHOIO M IOJYYEHHOI'O B XOJE CaMOCTOSATENBHBIX
3aHATUH U 3 EKTUBHON MOATOTOBKH K 3a4ETYy.

Buabl BHeayIMTOPHOI cAMOCTOSITE/ILHOM PadoThI:

- CaMOCTOSTEIbHOE U3YUEHUE OTJENbHBIX TEM AUCLUIIINHBL

- IOJITOTOBKA K JICKI[MOHHBIM 3aHATHUSM;

- IOATOTOBKA K JIAOOpaTOpHBIM paboTaM;

- HOJrOTOBKA K IPAKTUYECKUM 3aHATHUSIM.

Jlnsi BBIMONHEHHS JIO00OTO BHAA CAMOCTOSITENLHOW pPa0OTBI HEOOXOIUMO TPOWUTH
CJICAYIOLINE ITAIBI:

- OIIPEJIEIEHHE LIEJIU CAaMOCTOSATENbHON PabOTHI;

- KOHKpETH3alus M03HaBaTeNIbHON 3a/1auy;

- CaMOOIIEHKA TOTOBHOCTH K CAMOCTOSITENTLHON padoTe;

- BBIOOp a/1eKBaTHOTO crioco0a AeHCTBHS, BEAYIIEro K PELICHUIO 3a/Jauu;

- IJJaHUPOBaHUE padOThl (CaMOCTOSITENILHOM WM C IOMOILIBIO IPENoAaBaTess) Haj
3aJlaHUEM;

- OCYIIECTBJIEHUE B IPOLIECCE BHIIOJHEHUS CaMOCTOSTENIbHONM pabOThl CaMOKOHTPOJISA
(MTPOMEXYTOYHOTO U KOHEUHOT0) pe3yJIbTaTOB pabOThl U KOPPEKTUPOBKA BBIMOJIHEHUS pabOThI.

Bonpocekl, BBIHOCHMBIE Ha caMocTosiTeIbHYI0 padoty (ITK-2, OK-7)
Cemectp 5

- [IporpammHusrii maker MathCAD. CTpykTypa, OCHOBHBIC XapaKTePHCTHKU, BO3MOKHOCTH
1 00J1acTH TPUMEHEHUS.

- [Iporpammusiii maker Matlab. CtpykTypa, OCHOBHBIE XapaKTepPUCTUKH, BO3MOKHOCTH H
00yacTu MPUMEHEHHUS.

- Iporpammubiii maker SimInTech. Ctpykrypa, OCHOBHBIE XapaKTEPUCTHUKH,
BO3MOXHOCTH U OOJIACTH MTPUMEHEHHSL.

10. MeToanyeckune peKOMEHIALUH /ISl IPeNnoJaBaTeIs

OcHOBHOE BHHMMaHHE npu MnpernoJaBaHuMU OUCHHUIIIIMHBL ((MO)ICJ'II/IpOBaHI/Ie CHUCTEM
yIpaBJICHUS CIEAYyeT YICIATh U3yUYSeHUIO METOJIOB M aIrOpuTMOB. J{J1s akTUBH3aMK yueOHOTO
mporiecca Mpyu U3yYeHUH TUCIHUIUIUMHBI 3 (PEKTUBHO MPUMEHEHHE MPE3EHTAIMN 10 Pa3IuIHBIM

TeMaM JIEKIIHH.

I[JI}I MIPOBCACHUA 3aHATUH O JUCIUILINHE HCIIOJIB3YIOTCA CpCACTBA O6y‘{CHI/I$IZ



- Yy4eOHUKH, TEKCThl JEKIHMHA C WMIUIIOCTPAlUsAMH U aHUMaled, MHPOPMAIMOHHBIE PECYPChI
WHrepHera;

IIporpaMMa cocTtaBieHa B COOTBeTCTBUM ¢ DenepanbHbIM TroCydapCTBEHHBIM
00pa3oBaTeNIbHBIM CTaHJapTOM BBICIIETO o0pa3oBaHus o HalpaBJICHUIO
noAroToBku OakanaBpoB 27.03.04 «YnpaBiieHHe B TEXHHYECKHX CHCTeMax», 00pa3zoBaTebHas
nporpamma (mpouiib) «JIeKTPOHHbIE CUCTEMbI YITPABJIEHHUSD.



[Tpunoxenue 2
K paboueii mporpamme

MMHUCTEPCTBO OBPASOBAHMS 1 HAYKU POCCUIMCKON ®EJIEPALIMU
®EJIEPAJIBHOE I'OCYJJAPCTBEHHOE BIOJI)XETHOE OFPA30BATEJIbHOE
YUYPEXJEHWE BBICIIIEI'O OFPA3OBAHU S
«MOCKOBCKHUM MOJJUTEXHUYECKA YHUBEPCUTET»
(MOCKOBCKHWH ITOJIUTEX)

Hanpasnenue noarorosku: 27.03.04 YnpasieHue B TEXHUYECKUX CUCTEMAaX
OII (mpowitb): «DMEKTPOHHBIE CUCTEMBI YIIPABIICHHS
®opma 00yueHus: OUHast
Bun npodeccrnoHabHOM A€ATEIBHOCTH:
MIPOU3BOICTBEHHO-TEXHOJIOTUYECKAsl, OPraHU3aI[IOHHO-YIIPaBICHIECKAs

Kadenpa «ABromatuka 1 ynpaBieHUE»
®OH/J OHEHOYHbLIX CPEIACTB
1O AMCIIIJIMHE
MopennpoBaHue CHCTEM YIIPABJICHHUSA
Cocras:
1. ITactiopT oHAA OLIEHOYHBIX CPEJCTB
2. OnucaHue OLEeHOYHBIX CPEJCTB:
BapHUaHT 9K3aMEHAIMOHHOIO OMjIeTa
NepeyeHb BOMPOCOB I SK3aMeHa
00pa3ibl BOIPOCOB U3 (POHIA TECTOBBIX 3aAaHUI

IepeyeHb BOIIPOCOB HA 3K3aMEH
NepevyeHb J1adopaToOpHBIX paboT

CocraBureiu:

JoLIeHT, K.T.H. Kupunnues b.B., accucrent bepesun E.C.

Mocksa, 2019 rox



MoaenupoBaHue cuCTeM yIIpaBJIeHUs

KoMmnerennuu MepeyeHs TexHosorus dopma Crenenu ypoBHell 0CBOCHHS
Hupexc DopMyJIMPOBKA P dopmupoBanus OLICHOYHOTO KOMIIEeTEeHIIH I
KOMIIOHECHTOB < g
KOMIICTCHIINU cpeacrea
IIK-2 B pesynbrare ocBoeHus 3HaTh: JIEKIUSI, CAMOCTOSITEIbHAs [[C, T, YO, ba3oBblii ypoBeHb: BOCIPOHU3BOJICTBO
00pazoBaTenbHO - KJIacCU()UKAIHIO U paboTa, ceMHUHaphl U Ip, JIP IIOJIy4YE€HHBIX 3HaHUU B XOZ€E TEKYILIEro
IIPOrPaMMBbl OCHOBHBIE BUJIbI MOJEJICH NIPaKTUYECKUE 3aHATHS ’ KOHTPOJIS1; YMEHUE pellaTh TUIIOBBIE

00yYarOIIUIACS TOKECH
001a1aTh CIIOCOOHOCTRIO
MIPOBOUTH
BBIYUCIIUTENBHBIE
IKCTIEPUMEHTHI C
HCIIOIb30BAHUEM
CTaH/IaPTHBIX
MPOTrPaMMHBIX CPEICTB C
LIEJIBIO TOJIYYEHHUS
MaTeMaTHYeCKUX Moeiei
MPOIIECCOB U OOBEKTOB
aBTOMAaTU3allnu U
yIIpaBICHUSA

cucteM ympasierus (CY);
- METO/IBI ¥ AJITOPUTMBI
HCCIICTOBaHUS JIMHEHHBIX
TUHAMAYECKHX MOJeen
HETIPEPHIBHBIX U
nuckpeTHbix CY;

- KPUTEPHH TIOTHOM
YIPaBIIEMOCTH M OJTHOH
Ha0JII01aeMOCTH JINHEHHBIX
MHOroMepHsIx CVY;

- METO/IBI ¥ AJITOPUTMBI
YHCIIEHHOTO
HHTETPUPOBAHUS
TudepeHITHaTbHBIX
ypaBreHwuit (Y);

- aHAJTUTHYCCKHE
BEPOSTHOCTHEIC
MaTeMaTHYECKUE MOJICITH
CVY B BHJIE CUCTEM
MaccoBOT0 00CITy>KHBaHHS
(CMO) u cereii Iletpu;

- IpaBUJIa U METO/IUKY
MOCTPOSHHUS
HMUTAIIMOHHBIX MOJIENEH
(FIM)

Ymersn:

- OCYIIECTBIISITh
KOMIIBIOTECPHEIC
JKCIICPUMEHTBI

3a7ia4u, MPUHUMATh NpodeccHoHaNnbHbIe
U YIpaBJIeHYECKHE PELICHUS IO
W3BECTHBIM AITOPUTMaM, IIPaBIIIaM U
METOIUKAM.

IloBbIIEHHBIN YPOBEHb: IPAKTUUECKOE
MIPUMEHEHHE MOy ICHHbBIX 3HAHUH B
Iporecce U3y4eHHs AUCIUTUINHEL;
TOTOBHOCTH peIIaTh MPaKTHIECKUE
3a]]auyl MOBBIIIEHHON CJIOKHOCTH,
HETHIIOBBIC 3a/1a4H, IPUHUMATh
npo¢ecCHOHAIbHBIE U YIPABICHYECKUE
pEIIeHHs B yCIOBUAX HEMOIHOM
OIIPEJICTICHHOCTH, NTPU HEJJOCTaTOYHOM
JIOKyMEHTaJbHOM, HOPMAaTHBHOM U
METOIMYECKOM 00€eCTICueHHH.




MOJCIMPOBAHUS
pa3mmunbx BunoB CY Ha
Pa3IUYHBIX HEPAPXHUUECKUX
YPOBHSX IPOESKTHPOBAHHUS;
- pa3pabaTbIBaTh
pasyInuHbIe
MaTeMaTHYeCKHe MOJIEIIN
CY u 1M;

- IPOBOJIHTH
NpeIBapUTEIbHBIA aHAIU3,
00pabaTeIBaTh U
UHTEPIPETHPOBATh
HOJTyYCHHBIE PE3YJIbTATEI
KOMITBIOTEPHOTO
MO/ICTIMPOBAHUS;

- COCTaBIIATH,
MO/ICTIUPOBATh U
ONTHUMU3UPOBATH
CTPYKTypHBIe cxeMbl CVY.
Baagernb:

- HaBBIKaMH 110
NPaKTUYECKOMY
NPOBEJICHUIO
BBIYHCITUTEIBHBIX
IKCIIEPHUMEHTOB C
UCIIOJIb30BaHHEM
CTaH/IapPTHBIX
POTPaMMHBIX CPEICTB

OK-7

B pesynbrare ocBoeHus
00pa3oBaTebHON
IIPOTPaMMBbI

00yJaIOIIUIACS TOJKESH
007a1aTh CIOCOOHOCTBIO K
CaMOOpraHu3alu U
camMo00pa30BaHHIO

3HaTh:

- CTPYKTYpY mpoiiecca
MO/IC/TUPOBAHHS;

- OCHOBHBIC IIPUHIIAIIBI,
3aKOHBI IMO00MsI, CBOMCTBA
¥ BO3MOKHOCTH MOJEIIEH;
YMern:

- [IOJIb30BATHCS
COBPEMCHHBIMU MH

ba3oBblii ypoBeHb: BOCIPOU3BOJICTBO
MOJTyYeHHBIX 3HAHUH B X0JI€ TEKYILEro
KOHTPOJISI; YMEHHE PeIIaTh TUIIOBEIE
3a71a4M, IPUHUMATbH ITPOQeCcCHOHATbHbIC
U YIpaBI€HYECKHE PELICHHUS IO
U3BECTHBIM aIrOpUTMaM, paBUIaM U
METOIHKAM.

IloBbIIEHHBI YPOBEHDb: IPAKTHYECKOE
IIPUMEHEHNE TIOIyYEHHBIX 3HAaHUI B
poriecce M3y4eHNs AUCITUILINHEI,




CpencTBaMu
MonemupoBaHus CY;

- y4acTBOBAaTh B paboTax
0 MOJIEIMPOBAHUIO U
pacuery CVY ¢
HCII0Ib30BaHUEM
COBPEMEHHBIX
HH(POPMAIMOHHBIX
TEXHOJIOTUH, TCXHHUKH,
METOZIOB M IIPOTPaMMHBIX
CPEICTB.

Baagern:

- HaBBIKAMH 10
MPUMEHCHHUIO
COBPEMEHHBIX
nH(pOpPMaLMOHHBIX
TEXHOJIOTUH, METOJIOB U
CpEeJICTB MOJICTTUPOBAHUS
cy;

- CIIOCOOHOCTHIO K
CaMOOpTaHU3AINH U
camMo00pa30BaHUIO

TOTOBHOCTH PEIIaTh MPaKTHIECKUE
3aJ1a4H ITOBBIIIEHHOM CIOKHOCTH,
HETHUIOBbIE 33]]a41, TPUHUMATh
po¢)eCCHOHATIBHBIC U YIIPABICHUCCKUEC
pElICHUs B YCIIOBUSX HEMOJIHOM
ONPEJIEICHHOCTH, TIPU HEAOCTATOUYHOM
JIOKyMEHTaJIbHOM, HOPMaTUBHOM U
METOINYECKOM 00€ECITCUEHNH.




Hepeqeﬂb OLCHOYHBIX CPEACTB II0 JUCHUIIJIHHE

«MoaesmpoBaHue cUCTEM YIIPABJIEHHUSD)

Haumenosanue [IpencraBienue OlEHOYHOTO
Ne OC Kparkas xapakTepucTKa OLIEHOYHOTO CPeICTBa
OLICHOYHOI'O CPEJICTBA cpeactBa B POC
[TpoayKT caMOCTOSTENHHOM pabOTHI CTYICHTA, IPEICTABIISIONINN CO00
Joknan, cooOmenue | myOJUYHOE BBICTYIUICHHE TI0 IPEACTABICHUIO MOTYYSHHBIX Pe3yJIbTaTOB .
1 N N TeMbl TOKIIag0B, COOOIEHUI
(10) pelIeHus ONpeeNIeHHON yueOHO-TIPaKTHYEeCKOH, yueOHO-
HCCIIEA0BATENbCKON WIIM HAYYHOU TEMBI
CpencTBo KOHTPOJIS, OPraHU30BAHHOE KaK cHeluaibHas oecena Bomnpocsl no remam/pazaenam
5 YcrHblit onpoc/ MeJaroruyeckoro paboTHUKA ¢ 00yUYaIOLIUMCS Ha TEMBbI, CBSA3aHHBIE C JUCIUIIAHBI
cobecenoBanue (YO) | uzydaemon TUCHUIIIIMHON, U PACCUYMTAHHOE HA BBIICHEHHE 00beMa 3HaHUM
00y4aroIerocs Mo onpeesIeHHOMY pa3ieny, TeMe, MPoOIeMe U T.1I.
Cucrema cTaHIapPTU3UPOBAHHBIX 3aJaHHI, TO3BOJIAIOIAS
3 Tecr (T) ABTOMAaTU3HMPOBATH IIPOLIEAYPY U3MEPEHUS YPOBHS 3HAHUN U YMEHUI @DoHJ TECTOBBIX 3aJaHUN
o0yuJaroierocs.
[Ipeacrasnenue cryaeHTOM HapaOOTaHHON MHGOPMAIIMH 110 3aIaHHON
4 [TpezenTanus (ITP) TeMaTHKe B Buje Habopa ciaiiioB u cnend(deKToB, MOAroTOBIECHHBIX B TeMsl npe3enTanui
BBIOpPAHHOMN MpOTrpaMMe
OneHka cnocoOHOCTH CTyI€HTa IPUMEHUTD MOJyYeHHbIE paHee 3HaHUS JUIs
JIaGopatopHble paboThI Y P Y P Ilepeuenp 1abopaTopHBIX paboT U
) MIPOBEJICHUS aHAJIN3a, OTbITa, SKCIIEPUMEHTA U BHIMOIHEHUSI TOCIETYIOIINX

(JIP)

PacuCTOB, a TAKKC COCTABJICHUSA BbIBOJOB

HUX OCHAIICHUC




BapuaHT 3k3aMeHAIIMOHHOTO OWJIeTa

MUHUCTEPCTBO OBPA3OBAHMS U HAYKH POCCUIICKOI ®EJIEPALIIN
®EJIEPAJIBHOE IT'OCYIAPCTBEHHOE BIO/DKETHOE OBPA30BATEJILHOE
VUPEXXJIEHUE BBICIIETO OBPA30BAHUS
«MOCKOBCKHUI TOJIMTEXHUYECKUI YHUBEPCUTET»
(MOCKOBCKUI ITOJIUTEX)

@dakynbTeT MalIMHOCTPOCHHUSI, Kadenpa « ABTOMATHKA U YIIPABJICHUE
Jucnunimmza «MoaenupoBaHue CUCTEM YIIPABICHUD)
O6pazoBarenpHas mporpamma 27.03.04
VYipaBieHne B TEXHUYECKUX CUCTEMAX,

OII DneKkTpOoHHBIE CUCTEMBI YIIPaBICHUS
Kypc 3, cemectp 6

DK3AMEHAIIMOHHBIN BUJIET Ne5
1. Mopnenb CTpyKTYphI cUCTEMBL. ['padbl U MX pa3HOBUAHOCTH. TOMOJIOTUS MOJeNeil
2. Kpurepuii mosHo# HaOI101aeMOCTH JTMHEHHBIX MHOTOMEPHBIX CHUCTEM.

3. Mmuorokanansasie CMO. @opmyna Dprianra U alropuT™ €€ BhIBOJA.

buier paccMOTpeH U yTBepKIIeH Ha 3acelaHuy Kadenpsl « ABTOMaTHKa U yrpasieHue» [Ipotokon
Ne__or“ 7 2019 r. 3aB. kadenpoit K.T.H., TOLEHT Kysnenos A.B.

Ilepeuensb Bonpocos k dk3ameny (ITK-2, OK-7)

TexcT Bonmpoca

Onpenenenus moaenu. Monenb kak punocodcekas kareropus

KJ'IaCCI/I(i)I/IKaHI/ISI MOI[CJ'ICI\/'I. Ilo3HaBarenbHBIC U mparMaTuidCCKUEC, CTATUUICCKUEC U TMHAMHUYCCKUEC
MOICIIN

Krnaccudukanus mosaeneil. AGCTpakTHbIE U MaTEpPUATIbHBIE MOJIETH

3HaKOBBIC MOACIN U CUTHAJIbI, A3bIKH1

[TogoOue u ero Buabl. [Ipumeps! mpsiMoro, KOCBEHHOTO M YCIOBHOTO TTOI00US

Peanuzauus monenei. MHrepeHTHOCTD

CoiictBa Moaeneil. KoHeuHOCTh, YIPOIIEHHOCTh, PUOINKEHHOCTD, a/IeKBaTHOCTh, CXOZCTBO,
VCTUHHOCTB U JIO)KHOCTb. [1os1HOTa, TOUHOCTH U 3 (EKTUBHOCTh

Mogenu CUCTEM. OHpC,Z[CJ'ICHI/IH cuCTeMbl. BEIsSIBIIEHHE LIEIeH CUCTEMBI

Mogpenb THIa «9epHBIN SIUK» U €€ CBOMCTBA. [Ipo0iemMbl MOCTpOSHUS

Mogenb cocTaBa CHCTEMEL. HpO6J'ICMBI MMOCTPOCHUMA

Mopenb cTpyKTypbl cucTeMbl. CBOMCTBO M oTHOIIeHHE. [Ipo6ieMbl mOCTpOeHUs

BI/IHapHBIe OTHOIIICHHUS U UX CBOMCTBA. PC(bJ'ICKCI/IBHOCTB, CUMMCTPUYIHOCTb, TDAH3UTUBHOCTDH

AHTI/Ipe(bJICKCI/IBHOCTB, ACUMMCTPUYIHOCTD, OTPULATCIIbHASA TPAH3UTHBHOCTD

OTHOLIEHHS OKBUBAJICHTHOCTH, MOPAJAKA U JOMUHUPOBAHUA




Mogenb CTpyKTypbl cucTeMbl. I'padsl 1 UX pa3HOBUIHOCTH. Tomoorust Moenen

Tumel InHaMUYecKuX Moaeseii. Moenb TAIIa «OeIIbIi SIIUK»

061_[12151 MareMaTndcCKasa MOJCJIb JTMHAMHKHU

YacTHbIe ciydan 061116171 ﬂHHaMquCKOﬁ MOACIIN: TUCKPETHBIC, KOHCYHBIC aBTOMATEI, J'IHHGfIHBIe,
NIaAKUC, CTAIMOHAPHBIC CUCTCMbI

[TpuHIMI TPUYUHHOCTU PEATBHBIX CUCTEM U YCIOBHS (PU3NYECKOM peain3yeMoCTu
TEOPETUYECKUX MOJIEIIEH

BexkTopHO-MaTpHUYHBIE MOJEIN ONUCAHUS INHAMUYECKMX MHOTOMEPHBIX JIMHEUHBIX CHUCTEM
YIPABJICHUS

Martpuiibl ¥ JIMHEHHBIE IPOCTPAHCTBA. JIMHEWHAs HE3aBUCUMOCTb. BBIpOKIeHHOCTD. PaHr.
[IpaBuio BelpokaeHHOCTH CHibBeCTpa

Matpuuibl 1 auHENHbIE pocTpaHcTBa. Onpenenuteins ['pama

XapaKTepI/ICTI/ILICCKI/Ie quciia 1 XapaKTEPUCTUICCKUE BEKTOPHBL

Xapakrepuctuueckoe ypasHeHue. Popmyna boxepa

JlnaroHanuzanus KBaJpaTHON MaTpuilbl. MonanbHas MaTpuia

@OyHKIMOHATBHOE MTPOCTPaHCTBO. OpTOTOHATBHBIE PYHKINH Kak 0a3uc GyHKINOHATIHLHOTO
IIPOCTPAHCTBA

HepeMeHHI)IG COCTOSHUA IJIsA OIITMCaHUuA JIMHEWHBIX HCIIPCPBIBHBIX CUCTCM

[IpencraBneHue JIMHEWHBIX YPABHEHHI COCTOSIHUS ITPU IOMOILM MaTPHI]

CrangaprtHas ¢hopMa ypaBHEHUH CHCTEMbI B IEPEMEHHBIX COCTOSHHUS

HopmaipHas ¢popma ypaBHEHHI CHCTEMBI B IEPEMEHHBIX COCTOSHUS

praBJ’IHeMOCTB n Ha6J'IIOI[aeMOCTB CUCTCM YIIPABJICHHUA

Kpurepuii mosHON ynpaBiIsieMOCTH JIMHEHHBIX CHCTEM

Kpurepuii motHON HAOJIFOAAEMOCTH JTUHEHHBIX CUCTEM

YucneHHOe HHTETPUPOBAaHNE OOBIKHOBEHHBIX UG (epeHIINaNbHBIX ypaBHEHUH. OmnOKu
YCEUCHUS U OKPYTJICHUS

Opnomnaroseie CpaBHEHHE PA3JIMYHBIX METOI0B YMCICHHOrO HHTErpupoBanus. KoHTpoIb
BEJIMYHHEI IIara U yCTOHYMBOCTh METOIBI perieHus 3aaaun Komm. Mertox Diinepa u ero
MoaudUKaIIu

Opnomarossle MeTo1bl pemienus 3a1aun Komm. Metonbl Pynre-KyTra pa3nuyHbIX NOpsAKOB

CpaBHEHME pa3IMUHBIX METOJOB YUCIEHHOTO UHTErpUupoBaHusa. KOHTpoIIb BEIMUMHBI 111ara u
YCTOWYUBOCTh

CpaBHEHME pa3IMUHBIX METOJOB YUCIEHHOTO UHTErpUupoBaHusa. KOHTpOIIb BEIMUMHEI 11ara u
YCTOMYUBOCTh

Mogenu cucTeMHOro ypoBHA mpoektupoBanusi. CructeMbl MaccoBoro oocnysxkuanus (CMO)

BGCHpI/IOPI/ITeTHI)IC W TPUOPUTCTHBIC JUCHUITIJIMHEBI O6CJ'IY)KI/IBaHI/I$I

[IpocTeimuii MOTOK 3asiBOK M €r0 XapaKTEPUCTUKU

3aKoH pacnpeaciiCHud BCPOHTHOCTeﬁ HyaCCOHa

DKCNOHEHIMAJIbHBIN 3aKOH paclpe/iesIeHUs] BEpOSITHOCTEH

HopmaibHbll 3aKOH paclpeesIeHNsi BEPOSITHOCTEN

Mogemn CMO c otkazamu. [Ipumepsl

Monenn CMO c oxunanuem. [Ipumepst

Mogenu CMO ¢ HeHaJIe)KHBIMU 00CITy>KUBAIOIIUMU npudopamu. [Ipumepsl

XapakTepuCTUKHU KaHaja 00CTy>KUBaHUS

ITokazaTenu kadyecTBa O6CJIy>KI/IBaHI/ISI

CornacoBaHue HCTOYHHUKA 3aIBOK ¢ 00CTY>KHUBAIOIIUM IPUOOpOM

Mmuorokasainsasie CMO

PopMmyna OpJiaHra ¥ AITOPUTM €€ BBIBOJA

Onenka 3¢ dextuBHoctd CMO. Kpurtepuu 3¢ dextuBHOCTH

Monenu cucteMHOro yposHs nnpoektupoBanus. Ceru [lerpu




PaznoBunHoctu cereit [letpu: BpeMeHHbIE, cTOXacTUYeCKHE, (YHKIIMOHAJIBHBIE, IBETHBIC,
WHTUOUTOPHBIE

CaoiicTBa cereii [leTpu: orpaHU4eHHOCTH, 0€30MACHOCTh, COXPAHAEMOCTb, TOCTUKUMOCTb,
JKHBOCTh

Ananus poctkuMoctu cereil [lerpu

Nmvuranmonnoe moaenupoanue (MM). [IpeumymectBa u Hegoctatku M. [IpuunHbl IMpOKOTO
rcnoJibzoBanus UM

I/IMI/ITaHI/IOHHHﬁ OKCIICPUMCHT, €0 COACPKAHUC U PE3YJIbTATEI

OTansl HMUTALUOHHOI'O MOJACIMPOBAHUA

Hcnons3zoBanue s MM yHUBEpCAIBHBIX AJITOPUTMUYECKUX S3bIKOB IIPOrPaMMUPOBAHUS

Hcnonn3oBanue JUIS M CIICHUAJIM3MPOBAHHBIX SI3BIKOB MOJACIIMPOBAHUSA

Coznanue u ucnosip3oBanue A MM npobieMHO-OpUEHTUPOBAHHBIX CUCTEM MOJIEIMPOBAHUS

CoOBITHIHBIA METO MOJICITUPOBAHHMS

[IpouieccHbI METOJ MOIEIUPOBAHUS

MeTto]1 CKaHUPOBAHMSI AaKTUBHOCTEM

Crnoxubie quckpetnble cucteMbl (CJIC). Pecypcsl, aeiictsus u onepaiuu B CIC

Heperynsipasie coObitust B CIIC

OCHOBHBIC TOHATHS M HoJIoKeHus metona PJ1O

CoctaB u ocHOBHbIE XapakTepuctuku nakera CUMM PJ1IO

OueHkH, UCTOIB3YEMBbIE IIPU MPOBEJECHUU UMUTALMOHHBIX SKCIIEPUMEHTOB CO CTOXaCTUYECKUMHU
MOJICIISIMHA

TpeboBanus K OlleHKaM, OJYYEHHBIM B UTOTE CTATUCTUYECKON 00pabOTKU pe3yIbTaToB:
HECMENICHHOCTh, 3 (HEKTHBHOCTh, COCTOSITEIILHOCTh

3pr0nnqecxoe CBOMCTBO CTAlTMOHAPHBIX CHy‘I&ﬁHBIX IIponecCcCcoB

KoaddunimenT koppensiuuu Mex1y ciydyailHbIMU IEPEeMEHHBIMU

Kpurepuii cornacus Ilupcona

Kputepuii cornacus Konmoroposa

Kpurepuii cornacus CmupHoBa

Kpurepuii cornacust CTproficHTa

Kpurepnii cornacus @umepa

Koppensiiimonnsiii ananus. Ero copeprxanue, Ha3HaueHHe U 00J1aCTh TPUMEHEHUS

Pel“peCCI/IOHHHﬁ a"anaus. Ero COACPIKAHUC, HA3HAYCHUC U 00J1aCTh IMPUMCHCHU

Jucnepcuonnsii ananu3. Ero conepxanue, Ha3HaueHUE U 00J1aCTh TPUMEHEHUS

O6pa3ubl BonpocoB u3 ¢ponaa TectoBbix 3ananumii (IIK-2, OK-7)

Ne Teker Bonpoca BapuaHTbl 0TBETOB

1 KapTtsr




Bribepure U3 crimcka MOZIETH MPSIMOTO
nmoxoous

Jlenbru

JIBa cTBONA

AKTpHCHI (M aKTEPHI)

Yeprexu
JlokyMeHTBI
Bribepure u3 crucka MoJieu KOCBEHHOTO Jenbru
1o100ust Juddepennunanbabie ypaBHEHHS
Urpymiku
Yacsl
IIpu kakux 0O6CTOATENBCTBAX KapTa Tonorpadus
MECTHOCTH MOJKET paccMaTpUBaThCs Kak ITouck knana
IparMaTudeckas MoJiesb? BripyOka seca

IToner Ha camoiere

[Toner Ha BO3AYIIHOM IIape

Bri6epute U3 ciricka MOJIENId yCIIOBHOTO
noxoous

Jlenpru

ABTOMMAIOT

ManekeH

Kapruna

Juddepenunanpapie ypaBHEHHS

Yto Takoe HHI'CPCHTHOCTD MO,Z[CJII/I?

He3aBucuMOCTE OT BHEIITHEH Cpcabl

CornacoBaHHOCTB C KyJbTYpHOU cpenioi

HenmocrarouHocTh pecypcos

He 10, 4TO KOrepeHTHOCTh

HecornacoBaHHOCTh ¢ BHEIIHEN CpeIOn

IIpuBenure npuMep TMHAMUYECKOW MOJETN

CrpykTypHas cxema

Anrebpanyeckoe ypaBHEHHUE

WmnynbcHas nepexoHas QyHKIuUs

Koneunsiii aBTOMAT

CraHKOBBI yseMer

YTo B JOPOKHOM 3HAKE MOKHO OTHECTH K
CBOMCTBaM aOCTpaKkTHOM Mozenu?

Marepuain, u3 KOTOpOro OH U3rOTOBIIEH,
JIOMUHO(OP U T.II

Mecto YCTAaHOBKH 3HAKa

Copnep:xaHue, COOTBETCTBYIOIEE €TO
onucanuo B IT/1J1

To, uro ckaxer Bam corpyanux I'MMBJ1/]
IIpY HApPYILIECHUHU

HazoBurte NpeuMyIieCTBO UMHUTAITUOHHOTI'O

MOJEJIIMPOBAHNUSA?

Mautblii 00bEM BEIUUCIIEHUNA

Bo3moxxuOCTE cciienoBars cioxusie CY

JloCTOBEPHOCTH pE3yIbTaTOB

IlepeyeHb NPaKTHYECKUX 3aHATHH




HauMenoBanue

OcHanrenue

Kou-
BO
4acoB

5 cemecTp

[Ipaktnueckoe 3anstue Nel Omnepanun
Haja mMatpuniamu. CioxkeHue, yMHOXKEHHE,
TPaHCIIOHUPOBAHHE. Haxoxnenue
ornpeaenuTenel pasnoxxkenueM Jlammaca, a
Takke 1o npaswity Capproca (Uisl MaTpuLl
3-ro mopsijaka). CBoMCTBa ONpEACIUTEICH.

[IpakTuueckoe 3anarve No2 MuHOpHI U
anredpanveckKue JIOTIOJTHEHUS
ONPEACIIUTENCH. Haxoxnenue
MIPUCOCTMHEHHOM U 00paTHON MaTpHIIL.

[Ipaktuueckoe 3ansatue Ne3 [lomyuenue
MOJIEIU JTUHEUHOW MHOTOMEPHOM
CUCTEMBI B TIEPEMEHHBIX COCTOSIHHS U3
¢ depeHIaTBFHOTO YPaBHEHUS N-TO
MopsiaKa.

[IpakTnueckoe 3anstue Ned4 Bekropbl u
BEKTOpHbIE NpocTpaHcTBa. CKalsipHOE U
BEKTOPHOE  IIPOM3BEIECHUS  BEKTOPOB.
OproronanbHble BekTopbl. HepaBeHcTBa.
JluHeliHass  HE3aBUCUMOCTb  BEKTOPOB.
Bripoxnennbsie MaTpuisl. Jledext u panr
MaTpuil.

[IpakTueckoe 3aHATHE Ne5
XapakTepUCTUUYECKUE YHCIIA U BEKTOPBI.
dopmyna Bboxepa. Pemenue
XapaKTCPUCTUYCCKOTO YpaBHCHUA n
HaXOXXJEHHEe COOCTBEHHBIX 3HA4YEHUI
MaTpHIbl 00BEKTA.

[Tpaktuueckoe 3anstue Ne6 Haxoxnenue
XapaKTePUCTHUUECKUX YHCEN U3 YCIOBUS
INE—A|=0. HaxoxneHue MoanpbHOU
MaTpuibl. Jluaronanusans KBaapaTHOM
MaTpPHIIBIL.

IIpakTnueckoe 3anarue Ne7 Onpenenenne
YIpaBJIIEMOCTH U HAOII01aeMOCTH
CUCTEMBI 2-TO NOPsIJIKA.




IIpakTnueckoe 3anatue Ne§ Pemienne
3a/1a4 Ha COITIaCOBAHUE UCTOYHUKA

3agBoKk CMO ¢ kaHanom o0cIyKHBaHUSI. 2

9 | Ilpaktuueckoe 3ansaTue Ne9 [Tokazarenun 2
KauyecTBa 00CIIy)KHUBaHUS
MHorokaHanbHoi CMO. Pemienue 3agau
Ha puMeHeHue GopMyiibl DpiiaHra.

HToro yacoB B 5 cemecTpe: 18
ITepeyenns 1a0opaTopHBIX padoT
No Koa-
u/n HaumMeHoBaHue OcHalrenne BO
4acoB
5 cemecTp

1 | Jlaboparopuas padota Nel «Beraucnenust | [IporpaMMHBIN KOMITIEKC
B nakere MathCAD. Pemenue cucrem MathCAD 2
areOpanvyeckux ypaBHEHUN».

2 | JIaGoparopHas pabota Ne2 «Matpulsl, IIporpamMMHBIi KOMILIEKC
BEKTOPHI U Tpa(uKH B MaKeTe MathCAD 2
MathCAD».

3 | JTaboparopnas pabora Ne3 «CumBoinbHbIe | [IporpaMMHBII KOMITICKC
BBIYMCIICHHS U TIPEOOPa30BaHUs B MathCAD 5
MathCAD. luddepennupoBanue
GYHKIUNY.

4 | JJabopaTtopHas pabora Ne4 ITporpammusiii komruieke MatLab 5
«O3HakomiieHue ¢ maketoM MatLaby.

5 | JlaboparopHas padota Ne5 «Matpuisl 1 | [Iporpammustii komruieke MatlLab 9
BeKTOpHI B nakete MatLaby

6 | JlaGoparopHas pabota Ne6 [IporpaMMHBIIl KOMILIEKC
«HccrnenoBanne ynpasisieMOCTH U «SimInTech» (MBTY 3.7) 4
Ha0JII01aeMOCTH JINHEHHBIX
MHOTOMEPHBIX CHCTEM YIPABIICHHUS»

7 | JlaboparopHas pabota Ne7 [Tporpammusrii komiieke MatLab
«Busyanusanus JaHHBIX U IOCTPOCHHE 2
rpa¢ukoB B nakere MatLaby

8 | Urorosoe 3auarue. 3ammra 5
1a00paTOPHBIX paboT

HToro yacoB B 5 cemecTpe: 18
6 cemecTp

1 | Jlaboparopnas pabota NeS§. [Mporpammusnii komruieke RAO- 4
MopenupoBaHHe CITy4aifHbIX TOTOKOB studio
3asiBoK. HeperynspHsie coObITHS B
metoze PJ1O.

2 | JIaboparopHas padoTa Ne9. [Tporpammusnii komruieke RAO- 4

Monenuposanue B cpeae PJ1O
CITy4alHBIX MIPOIIECCOB, PacIpeaeICHHBIX

studio




10 HOPMAJILHOMY, SKCIIOHEHIHATLHOMY,

pPaBHOMEPHOMY 3aKOHAaM.

3 | JTabopatopnas pabora Nel(. U3zyuenue [Iporpammusrii komrmieke RAO- 4
TPACCUPOBKH MPOTOHA MOJICITH B CpEJIe studio
PJ10.

4 | JlabopatopHnas pabora Nell. Coop [Tporpammusrii komrieke RAO- 4
nokasaresneil Buja watch_state u Bujga studio
watch par B mporpamme RAO-studio.

5 | JJaboparopnas padota Nel2. [TokazaTenu [Iporpammusrii kommieke RAO- 4
tuna get value B mporpamme RAO-studio. studio

6 | JJaboparopnas pabota Nel3. [Iporpammusrii kommieke RAO- 4
[TporpaMMupoBaHUE OIEpAIHii studio
obcnyxuBanus B mporpamme RAO-studio.

7 | JlabopaTopHas pabota Nel4. [Tporpammusrii komiieke RAO- 4
[MporpammupoBanue pa3zaesos pat, Itp, rss studio
u frm B nporpamme RAO-studio.

8 | JJaboparopnas pabota Nel5. [Iporpammuslii kommieke RAO- 4
ITporpammupoBanue paszaenos fun, dpt, studio
smr u pmd B iporpamme RAO-studio.

9 | UroroBoe 3aHsTHE. 3alIHUTa [Iporpammusrii kommuieke RAO- 4
71a00paTOPHBIX PabOT studio

HToro yacoB B 6 cemecTpe: 36
IIpumepHbIe BONPOCHI K 3a1HUTe J1a00PaTOPHBIX padoT
K na6oparopnoii pabore Nel

1.
porp

HazoBute npenmymectsa nakera MathCAD mno cpaBHeHUIO ¢ APYrUMU S3bIKAMU
aMMUPOBaHUs IIPU PEIICHUN YPaBHEHUI, TIOCTPOCHUH IPAPUKOB U T.J1.

. [lepeuncnure rnaBHble yacTu npukiaaHoro menro MathCAD.
. [IpuBenute mpumepsr obmacteit B MathCAD.

. Ilopsinok BBOJA BeIpaxkeHMii 1 Tekcta B MathCAD.

. HazoBure crioco6 npoutenus BeipakeHust B MathCAD.

. HazoBure Buasl kouctant B MathCAD u ux otinnune.

. [IpuBeiuTe IPUMEPHI TPUMEHEHHS KOHCTAHT.

. Onpenenenue GyHKUUH.

. IlpuBeaute npumep omnpenenenus pyuakmun MathCAD.

. Onumure mento MathCAD.

. ®opmat u TouHOCTH BhIumcieHuit B MathCAD.

. Pabota cnpaBounoii cucremsl MathCAD.

. O0OBsACHUTE HA3HAYECHHUE CUMBOJIOB = | ;= ; =, — ; =,

. KaxoB nopsiiok BBOJa BbIpayKEHUI?

. Uro o6o3HauvaroT KiroueBkie cioBa Given...Find( )?

. Cunrakcuc ¢pyakuuii Find u Minerr?

. Paznuune B npumenenun Find u Minerr?

. UTo HE0OX0IMMO ISl YCHEIIHOTO PELICHHUs CUCTEM alre0pandeckux ypaBHEHU?
. B ueM paznuumne CUMBOJIBHOTO M YHACIEHHOTO PEIIEHNUN?
. IlocTpoenue npocreiiiiero rpadguxa GyHKIUH.

K naboparopHoii padore Ne2




1. [a#ite onpenenenue maccuBoB B MathCAD.

2. Ucnonb3oBanue Gpynkimn ORIGIN.

3. CopTupoBKa 3JIEMEHTOB MATPHUIIBI.

4. Hazowure criocoOsl coznanusi MaccuBoB B MathCAD.

5. HazoBute omnepaTopsl padotsl ¢ MmaTpuiiamu MathCAD.

6. [IpuBenuTe npuMep napaieNbHOIO PELIEHUS KBaPAaTHOTO YPaBHEHUS 111 HECKOJIBKUX
BXOJIHBIX KO3 (UIIUEHTOB C UCHOJIb30BAaHUEM BEKTOPU3ALIUH.

7. YTo HEOOXOIMMO AJISl pEIICHUS] CUCTEM ypaBHEHHH ¢ momolisio marpui B MathCAD.

8. [IpuBeauTe npuMepsbl JSHCTBUN HAJl MATPUIIAMU.

9. Kakue BEKTOpHBIE JEMCTBHSI MOXKHO IPOU3BOJUTH C MaTpULIAMU?

10. Kakue ckajisipHbie Onepaiuyu MOXHO TPOU3BOJIUTH C MATPULIAMU ?

11. PemieHne cucteM JUHEMHBIX YPABHEHUN C IOMOIIbIO MaTpPULL.

12. [laiiTe onpeneneHus AETEPMUHAHTA MATPHULIBI.

13. HazoBute, B Kakux Buaax cucreM koopauHat B MathCAD BBIOTHSIOTCS TOCTPOCHHUS
rpadgukoB?

14. Tlepeuncnute Buasl rpadguxos B MathCAD.

15. Uto Takoe paH>kupOBaHHAsI IEpEeMEHHasl, €€ CBOMCTBA, CIOCOObI 3aJaHHs?

16. Kak moctpouts rpaduk HeCKOIbKUX (yHKIHI?

17. Tlepeuncnute BUIbI TPEXMEPHBIX U IBYXMEPHBIX TPapUKOB.

18. Kak npousBoautcst popMaTUpoBaHuE rpapuKoB?

19. CxosbKO KPUBBIX MOKHO MOCTPOUTH Ha 0AHOM X-Y rpaduxe?

K s1adoparopHoii padore Ne3

1. Kakoe mento B cucteme MathCAD cnenyer ncrosib30Bath pH peIIeHUN ypaBHEHUH B
CHUMBOJIbHOM BHJIE?

2. Kak 3agaTh BBIBOJ] ONPEACIICHHOTO YUCIIa 3HAYAIKUX AP MPH BBIBOJE pe3yiIbTara’?

3. C moMo1IpI0 KaKUX ONEpaTOPOB MOXKHO PA3JIOKHUTh BBIPAKEHUE HA MHO>KUTEIIH WM 110
CTeneHsIM?

4. Kak pa3yio)KUTh cl1araéMsle 10 MOABBIPAKEHUIO, OTHOCUTENIBHO 3a/IaHHOTO YJIEHA BBIPAYKEHUS?

5. Haiite onpeaenenus noauHoMa. Kak BBIYMCIUTE KO3PPHUIIMEHT OJIMHOMA?

6. C xakuMu MateMaTuyeckuMH psjamu padoraet MathCAD.

7. JaiTe onpeneneHue nNporu3BOIHOM.

8. Kakoe MeHI0 B MaTeMaTH4YeCKOM MaTUTPe UCHOIB3YIOT Ul pelieHus auddepeHnnanbHbIx
YpaBHEHUM.

9. Onummure METO1bl CHMBOJIBHOM M YNCIIEHHOHN OLIEHKH ITPOU3BOJHBIX, OTMETHTE, B UEM
CXOJICTBO U B UEM PA3JIUYUSL.

10. Ilepeuncnute HEKOTOpPBIE paBUiIa JUPPEepEeHIIMPOBAHUS.



[Tpunoxenue 1
CTpykTypa M coaep:kaHue TUCHUILTHHBI « MoaeMpoBaHue CUCTEM YIIPABJICHUNA
no HanpasJjeHuio 2/.03.04 «YnpajieHue B TEXHHYECKUX CUCTEMAX» U

l'[pO(l)I/IJIIO HOATOTOBKH «3.]'IEKTp0HHbIe CHUCTEMBI YIIPpABJICHUS»

Buabl yueOHoil padoThl, Bunnl DODMLL

o « BKJIIOYASI CAMOCTOSITEJIbHYIO CaMOCTOSITeIbHOM P

g5 a aTTecTa
Ne No S| 55 padoTy CTYyI€eHTOB, U padoThl CTYyIEeHTO -
/i Paznen = | g = TPYAOEMKOCTh B 4acax B

5]
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P ¢
Cemectp 5

BBenenue. IlpenMer, 3agaum W CcoOJEpaHHUE
IUCHUAIUIMHEL. OCHOBHBIE MOJIOKEHUS, MOHATHSA U
1.1 | ompenenenus. BceoOmHOCT,  MoaenupoBaHus. | 5 1 2 2
MarepuanbHble U aOCTPaKTHBIE MOJENH, BHUJbI
no100us: MpsiMOe, KOCBEHHOE, YCIIOBHOE.

JlaGopatopHas pabota Nel «Brruncienus B nakere
MathCAD. Pemienue cucrem anredpandeckux
YPaBHEHUIN».

1.2




1.3

Crpykrypa npoiecca MO/JeJIMPOBAHMNS.
[{enenanpaBieHHOCTh Moened. Mojens mpouecca
yrIpaBieHUsl. ATaNTUBHBIA aITOPUTM JOCTUKEHUS
nenu ynpasieHus. CpoiictBa mojeneil. CriocoObl
peanu3anuu  Mojeneld. MarepuanbHble MOJIEIH.
WUneanpHple Monaenu. JSI3bIKOBBIE U 3HAKOBEIE
Mopaean. CeMHOTHKA.

1.4

[Ipaktnueckoe 3anstue Nel Omnepauuu Hajg
MaTpHUIaMHU. Crnoxenue, YMHOKEHHE,
TpaHcrioHupoBaHue. HaxoxkaeHue omnpenenutenen
pasnoxenueMm Jlammaca, a Takxke MO TpaBUILY
Capproca (mnsa marpury 3-ro nopsiiaka). CBoiicTBa
ONpeAeIUTENEH.

1.5

Kuaacenpuxanus Mo/ eJIei. Mopnenn
IIO3HABATEJIbHbBIE U IIparMaTH4eCcKHe,
ACTCPMUHHUPOBAHHBIC n BCPOATHOCTHEIC,

HENIPEPBIBHBIE W JIUCKPETHBIC, CTATHYECKUE U
IUHAMUYEeCKHe, JIMHEHHBIE W HEeIWHEHHbIE,
CTallMOHapHBIE u HECTallMOHAPHBIE,
COCPENOTOUYEHHBIC U PACTIPEICTICHHBIE.

1.6

JlaGopatopHas pabota Ne2 «MaTpuiisl, BEKTOPHI U
rpaduxu B nakere MathCAD»

1.7

KubGepneruueckne monmenu cucrem. CroxxHble
cucreMsl. [loHATHE 3MepKeHTHOCTH. CHcTeMa Kak
CPEACTBO JOCTWXKEHMA Lend. Monens Tumna
«4epHBIN AmMUK». Moaenu cocraBa U CTPYKTYPBI.
CpoiictBa u oTHomeHus. CrocoObl 3amaHus
OuHapHbIX  oTHomleHWH. CBocTBa  OWMHApHBIX




OTHOHIEHUHA.  OTHOLIEHUS  DKBUBAJEHTHOCTH,
NOpsilKa W JOMUHUpPOBaHUA. Mopenp NpUHATHS
peleHnii Ha OCHOBE OMHAPHBIX OTHOWIEHHU. I'pad
IIPEIIIOYTEHUN. Monens CUCTEMBI THIIA
«npo3pauHblil AmK». CTpykTypHBIe cxembl CVY.

1.8

[Ipaktnueckoe  3ansitue  Ne2 ~ MwuHOpBHl H
anreOpandecKkue  JOMOJIHCHUS  OINpeIeTUTEINCH.
HaxoxxneHne  NpUCOCIMHEHHOM W OOpaTHOM
MaTpHIIL.

1.9

I'pagosbie MO eJTH " uX CBOMCTBA.
PaznoBunHocT rpadoB. OCHOBHBIE CTPYKTYphI
rpadoB: JIMHEIHASA, PEeBOBHUIHAS (MepapXuyecKas),
MaTpU4HAasi, CeTeBasi, KOJIbLIEBasi, 3B€34000pa3Hasl.

1.10

JlabopaTtopHnast pabota Ne3 «CuMBOIBHBIC
BbIUKCIIeHHs U nipeodpazoBanus B MathCAD.
JduddepenumpoBanue GyHKIIID

1.11

AHaJIMTHYeCKHEe  MaTeMaTH4YeCcKHe  MOJe/H
cucrteM. OOmas  MareMaTuyeckas  MOJCIb
JTAHAMUYECKOM CHCTEeMBl. BekTop cocTosHus,
O0TOOpaXKEHHE BBIXO/1a U MIEPEXOTHOE OTOOpaAKEHHE.
YacTHbIe MaTEeMaTHYCCKUE MOJCIIM JUHAMHYICCKHIX
cucreM. HenpepsiBHble cuctembl. JIuHeliHble
cucremel. Imagkue — cucrembl.  JIUCKpETHBIE
CHCTEMBL.

1.12

[TpakTuueckoe 3austue Ne3 [lonyuenue moaenu
JIMHETHOM MHOT'OMEPHOU CUCTEMBI B IIEPEMEHHBIX
cocTosiHUS U3 Au(depeHInanbHOro ypaBHeHus N-
ro MopsI/IKa.




1.13

JIuckpernbie  moaeanm  cucreM. KoneuHble
aBToMaThl. ABToMarsl Muiu u aBTomaThl Mypa.
JeTrepMuHUpOBaHHBIE aBTOMAThl C MaMSThIO U 0€3
naMsaTd. CUHXpPOHHBIE U ACUHXPOHHBIE aBTOMATHI.
BeposiTHOCTHBIE aBTOMATBHI.

1.14

JlaGopaTtopHnas pabora Ned «O3HakOMIIEHHE C
nakerom MatLab»

1.15

IlpuMeHeHre MATPHYHO-BEKTOPHBIX MoJeJiei
cucreM. Bekropel. Hopma BekTopa. EnuHuyHbIi
BEKTOp. BHyTpeHHee M BHeEUIHEE NPOU3BEACHUS
BeKTOpoB.  HepaBeHCTBO  TpeyroiapHHKa U
HepaBeHCTBO [lIBapua. JIuHeiiHas HE3aBUCUMOCTH
BekTOopoB. OcoOeHHass MaTpuia. BeIpOXIEHHOCTb.
IIpaBuio BBIPOKICHHOCTH CunbBecTpa.
Onpenenurens I'pama. JIuHElWHOE BEKTOpPHOE
IIPOCTPAHCTBO. ba3uc JNHMHENHOro BEKTOPHOIO

1.16

IIPOCTPAHCTBA.

[TpakTueckoe 3anstue Ne4 BeKTOpbl U BEKTOpHBIE
MIPOCTPAHCTBA. CkansipHoe (BHYTpEHHEE)
IIPOU3BEJICHUE BEKTOPOB. OptoroHanbHbIe
BEKTOpbl. BekTopHOoe (BHEIIHEE) NPOU3BEACHHE
BEKTOPOB. HepaseHncrsa. JInnelinas
HE3aBHUCUMOCTh BEKTOPOB. BoIpoxeHHbIe

Matpuibl. JlepexT u panr MaTpu.

1.17

YnpaBiasieMocTb H  Ha0JI012eMOCTh CHCTEM
ynpasjeHusl. XapakTepUCTUYECKHE YHCIA U
xapaktepuctuueckue BekTopbl. Dopmyna boxepa.




MopanbHas MaTpuLa. Jnaronanusanus
KBaJPaTHOM MaTPULbI.

1.18

JlabopaTtopHnast pabota No5 «Matpuiisl 1 BEKTOPHI B
nakete MatLaby

1.19

YnpaBiasieMoctb H  Ha0JI012eMOCTh CHCTEM
ynpaBJieHHSs]. VYnpasisieMocTh JIMHEHOMN
MHOTOMEpHOM  cucteMbl. Kpurepuili  mosHOMU
yopapnsieMoctd.  HaOmromaemMocTh — JMHEHHOMN
MHOTOMEpHOM  cucTteMbl. Kpurepuil  moiHOMU
HAOJIFOJaEMOCTH.

10

1.20

[Ipaktuueckoe 3ansatue Ne5 XapakTepuCTHUYECKUE
yucina U BekTopel. Popmyna boxepa. Pemenue
XapaKTEPUCTUUYECKOTO YPAaBHEHMSI M HaxXOXKJECHUE
COOCTBEHHBIX 3HAYEHHI MaTPUIIBI OOHEKTA.

10

1.21

YucaenHoe UHTEerPpUpOBaHMe
nuddepenunanbHbiXx  ypaBHeHuil.  OmumOku
yceueHuss M OKpyrieHus. Meron Oiiepa U ero
Monupuxamuu. Meroasl Pynre-Kyrra. CpaBHenue
pa3aMYHBIX ~ METOAoB  pemeHus.  KoHTpois
BEJIMYMHBI 11ara U BBIYUCIUTEIbHAS YCTOMUNBOCTD
JITOPUTMOB.

11

1.22

JlabopaTtophast pabota Ne6 «MccnenoBanue
YIPaBIEMOCTH U HAOII0JaeMOCTH JIMHEHHBIX
MHOTOMEPHBIX CUCTEM YIIPABIICHUSD

11

1.23

JIluHaMuKa pa3BUTHS U MCIIOJIb30BaHUS MojieJieil
cucreM. JKu3HeHHBIM LUK Mozenei. Cll0)KHOCTH
ITOPUTMU3ALUU MOJIETTUPOBAHUSI.
[TpoTHBOPEYMBOCTh  TPeOOBaHMA K  MOJIEISIM:

12




MOJIHOTA M MPOCTOTA, TOYHOCTH M Pa3MEPHOCTD,
3¢ (PeKTUBHOCTh U 3aTpaThl Ha peau3aluio U JIp.
HeBo3MOXHOCTh OTHON (popMaIH3aMy Ipolecca
MOJICJTUPOBAHUSI.

1.24

[IpakTuueckoe 3anarue Ne6 Haxoxenue
XapaKkTepucTHYecKux yucen u3 ycnosus AE-A|=0.
Haxoxnaenve MoJ1anbHOM MaTPUILBI.
Juaronanusanuus KBaJpaTHONH MaTPHLIbI.

12

1.25

Mopenn cucreM MaccoBOoro o0C/Jay:KUBAHHA.
3asiBKH Ha  oOciyXuBaHue (TpaH3aKTbhl) H
oOciyxuBatouue anmnaparsl (OA). PasHoBuaHOCTH
monenet CMO. JlucuumiauHbel 0OCTYyKUBAHUS.
[IpocTeimmii BXOJHOM IOTOK 3asBOK U €ro
XapaKTePUCTHKHU. OyHKIUA pacnpezeneHus
BPEMEHHU OXKUJAHUS MPUXO0J]a 3aIBKUA U TUIOTHOCTh
pacupeneneHus. OyHKUIUA pacnpeneneHus
[Tyaccona. CpenHee BpeMsl OKUJaHUSI.

13

1.26

JlabopaTtopHast pabota Ne6 «MccnenoBanue
YIPaBIIEMOCTH U HAOIIOJaeMOCTH JIMHEHHBIX
MHOT'OMCPHBIX CUCTEM YIIPABJICHUA
(mpomomxeHue)

13

1.27

Mopenn CMO. XapakTepucTHUKU OOCITYyKUBaHUS.
OyHKIUS pacrpeaesieHusi BpeMEHH 00CTyKUBaHUS
U COOTBETCTBYIOLIAsl IUIOTHOCTH pPAaCIpeaesICHHs.
Cpennee Bpemsi oOciyxuBaHus. [lokazaTenbHBIHA
3aKOH pacnpeaeseHus BpeMEeHU 00CTy>KUBAHHUSL.

14




1.28

[IpakTuueckoe 3anarue Ne7 Onpenenenue
YIPaBIIEMOCTH M HAOIIOa€MOCTH CHCTEMBI 2-TO
HOpsAJKA.

14

1.29

Mopenan cucreM MaccoBOro o0CJay:KHBAHMSA.
[Tokazarenun KayecTBa 00CITy)KUBaHUSI.
BepositHocTs moTepu 3asBku. PacmnpenencHue
BeMMYUHBI ouepenu. CpeaHss BEIMYMHA OYEPEIIH.
3arpy3ka OA. CorimacoBaHu€ UCTOYHUKA 3asBOK C
KaHaJIOM 00CITyKUBaHUS: CUHXPOHHOE u
ACUHXPOHHOE.

15

1.30

JlaboparopHuas padota Ne7 «Buzyanuzanus
JAHHBIX W IOCTPOCHHE IPa(UKOB B MMAKETE
MatLab»

15

1.31

Mopaesu cucTeM MaccoBOro odciay:kuBanus. J[sa
ciryyast COTJIACOBAHUS MPOCTEUIIIETO
IIyaCCOHOBCKOTO HCTOYHHMKA 3as{BOK C KaHaJIOM
00CTyKUBaHUS. Onenka s¢dexTuBHOCTH
MHorokaHanbHO CMO. Ypasuenus Kommoropora
u ¢popmyna Dpnanra. Kpurepun s¢dexTuBHOCTH
paboTbel MHOTOKaHaIbHOI CMO.

16

1.32

[IpakTuueckoe 3ansTue Ne§ Pemienue 3a1a4 Ha
CoIJIacOBaHUE MCTOYHUKA 3as B0k CMO ¢ kaHaIoM
00CITy)KUBaHUSI.

16

1.33

Ceru Ilerpm. Bepmmubl, IOyru M MapKepsl.
[lepemenieHne MapkepoB IO ceTu (MapKHpPOBKa).

17




CoObbitusa B cetu Ilerpu. IlpaBuna cpabareiBaHus
Mepexo0/10B. PaznoBuanoctn  cereit  Ilerpm:
BPEMCHHbIE, CTOXACTHYECKHE, (YHKIIMOHAIBHEIC,
IIBETHBIC, HTHTUOUTOPHBIE.

1.34

HroroBoe 3anatue. 3anura 1a00paTopHBIX paboT

17

1.35

KongummkrHeie curyanuun B cersax Ilerpu.
CpoiictBa  cereit  Iletpu:  OrpaHU4YeHHOCTD,
0€30I1aCHOCTb, COXPAHAEMOCTb, JIOCTHKHUMOCTbD,
KUBOCTb. AHAIN3 TOCTHKUMOCTHU B ceTsx [lerpu.

18

1.36

[TpakTueckoe 3ansatue Ne9 IlokazaTenu kauecTBa
obcmyxuBanus MHOrokaHanbHOU CMO. Perienue
3aJa4 Ha IpUMeHeHue GopMyIibl DpJaHra.

18

®opma aTTecTaluu

Bcero gacos 1o AUCHUIIJIMHE B IIATOM CEMECTPE

36

18

18

36

18

CemecTtp 6

2.1

NmutanmuoHHoe MO/JeJTUPOBaHMeE (NIM).
NMuTallMOHHBIE MOJENH KakK aJlrOpUTMHYECKUE
nosesneHyeckue Mozaenu. OcoOeHHOCTH U cdepsl
NPUMEHEHHUs,  JOCTOMHCTBA M  HEJOCTAaTKH
HUMUTAIMOHHBIX MOJIENEH. NmMutanmoHHeIit
HKCIIEPUMEHT, €r0 COACPKAHUE U PE3YJIbTATHI.

1,2

10

2.2

JlaGopaTtopHnast pabota Ne§. MonenupoBanme
CIIy4aifHBIX MTOTOKOB 3asiBOK. HeperynspHsbie
cobbiTus B Mmetoae PJ10O.

1,2

2.3

HNmurtanuonnoe moaeaupoBanue. (OCHOBHBIE
da3el  pasButHs  cpeacts MM. DOramer VM.

34

10




AJbTEpHAaTUBHBIE METOAOJIOTMYECKHE MOIXOABI K
IIOCTPOCHHUIO MMUTALIMOHHBIX MOJETECH:
COOBITUMHBIN, CKaHUPOBAHUE AKTUBHOCTEH W
IIPOLIECCHO-OPUEHTUPOBAHHBIN.

2.4

JlabopaTtopHnas pabota Ne9. MonenunpoBanue B
cpene PJIO ciyyaliHbIX TPOLIECCOB,
pacipeiesIeHHbIX 10 HOPMaJIbHOMY,
9KCIOHEHIIMATILHOMY, PABHOMEPHOMY 3aKOHAM.

3,4

2.5

HNmurTanuonHoe moaeanposanue. [Ipenmyiecrsa
M HEJOCTAaTKH MCIIONB30BAHHUSI JJI1 CO3JaHUS
MMUTAIMOHHBIX MOJIEJICH: YHUBEPCAIBHBIX S3BIKOB
MPOrPaMMHUPOBAHMUS; CIICIIUATIM3UPOBAHHBIX A3bIKOB
MOJICIIUPOBAHUSA;,  MPOOJIEMHO-OPUEHTUPOBAHHBIX
cucteM WM. HmuranmoHHoe MOJAEIUPOBAHUE
CMO. Cxema peanu3allud COOBITUHHOTO METOAA
UM CMO.

5,6

10

2.6

JlabopaTtopHnas padota Nel0. U3yuenue
TpaccupoBKHU mporoHa mojenu B cpeae PJ10O.

5,6

2.7

NmutanuonHoe MmoaeMpoBanue. Merox
«Pecypcbi—neiictBus—onepauuun» (PZ10O).
OcHoBueble nonoxeHust meroaa PJ1O. Pecypcrr
cnoxHou auckpetHoit cucremsl (C/C):
noctosiHHble U BpeMmeHHsble. Jleiicteust B CLC.
Onepanuu B CIIC.

7,8

10

2.8

JlaboparopHuas padota Nel 1. Coop mokazareneit
Bua watch_state u Buma watch _par B mporpamme
RAO-studio.

7,8

2.9

NmuTaunonHoe MoO/leJINpOBaHue. bazosas
CTPYKTypa UHTEIIEKTYaJIbHOW CUCTEMBI HA OCHOBE
PZ10-merona. [IpoaykumoHHBIH MMHTATOP.
MogenupoBanue B cpene PZ1O. OCHOBHBIE NOHSITHSL:

9,10

10




MOJIEIb, IIPOTOH, MPOEKT, OOBEKT.
WNuterpupoBannas cpena moaeiauponanus P1O.

2.10

JlabopaTtopHnast pabota Nel2. [TokazaTenu tuma
get value B nporpamme RAO-studio.

9,10

211

Oo0paboTka " aHaJIn3 pe3yJibTaToB
KOMIIBIOTEPHOT0 MO/eJIUPOBAaHUSI. Mertonpt
CTaTUCTHYECKOW OLIEHKH TIepPBOTO U BTOPOTO
[CHTPAIbHBIX MOMEHTOB CIy4YailHOH BEJIMYUHBI.
TpeboBaHMs K OLIEHKAM, ITOJYYSHHBIM B PE3yJIbTaTe
CTaTHCTUYECKON 00paboTKH JTaHHBIX
MOJICITUPOBAHMS: HECMEIIEHHOCTb, 3PPEKTUBHOCTD
U COCTOSITENILHOCTb.

11,12

10

2.12

Jlaboparopuas padota Nel3. IIporpammupoBanue
omnepanuii oociyxuBanus B nporpamme RAO-
studio.

11,12

2.13

O0padoTka U aHaJIu3 pe3yJ1bTaToB
KOMIILIOTEPHOT0 MO/1eJITUPOBAaHHUS.
Craructuueckue METO/IbI 00paloTKH.
Oproauueckoe CBOMCTBO XapaKTePUCTHK

CTallMOHAPHBIX CIIyYailHBIX IIPOLIECCOB.

13,14

10

2.14

JlaGopatopHas pabota Nel4. [IporpammupoBanue
paszenos pat, rtp, rss u frm B mporpamme RAO-
studio.

13,14

2.15

Oo0paboTka " a”HaJIu3 pe3yJbTaToB
KOMINIBIOTEPHOI0 MOJeJUPOBaHHUsA. 33a7a4d 110
IMPOBEPKE CTATUCTUUYCCKHUX THUIIOTEC3. KpI/ITepI/II/I
cornacusi  Kommoroposa, Ilupcona, CmupHOBa,
CrproaeHTa u duiiepa.

15,16

10

2.16

JlaGopatopHas pabota NelS5. [IporpammupoBanue
pazaesos fun, dpt, smr u pmd B nporpamme RAO-
studio.

15,16




AHanu3 H HHTEpIIpETAlNsA pe3yjabTaToB

KOMIILIOTEPHOTO MO/1eJTMPOBAHMNS.
Koppensunonnsiit aHAIN3 €3yJIbTaTOB
217 | "OPP | Pe3y 17,18 | 2 2 10
MOJICITUPOBAHHSL. PerpeccrnonHslii aHaJu3.
Hucnepcuonnbiii  anamus. Cdepbl NpUMEHEHUS
pa3IMYHBIX  BUJOB aHaiuM3a  pe3yJIbTaToB
KOMIBIOTEPHOT'0 MOJICTUPOBAHUSI.
2.18 | 3ammTa 1abopaTopHbBIX paboT 17,18 4
®opma aTTecTAINAA
Bcero yacoB 1o TUCIUTIIMHE B MIECTOM CEMECTPE 18 36 18 90
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