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1. IEJTA OCBOEHMSI JM CLIUIIJIMHBI (MOZY.J151)

1.1

enpro n3ydeHns aucuuIuinesl "MopenupoBanue cucteM" sBisieTcs (OpMHPOBaHUE y 00ydaeMbIX 3HAHUH, yMEHUH U
HAaBBIKOB (YPOBHsI C(HOPMHUPOBAHHOCTH COOTBETCTBYIOMIMX KOMIETEHIINI) B Pe3y/bTaTe NOCIe10BATEIBHOTO U3ydEeHUsI
COZIep)KaTeIIbHO CBA3aHHBIX MEXLy COO0I pa3nesoB (TeM) y4eOHbIX 3aHsATHH. VI3yueHne MexaHn3Ma sIBJICHHH, KaKk
IT03HABATEIbHAS 1EITh, YIPABICHNE 00BEKTAMH U CHCTEMaMH C [IEJBI0 BEIPAOOTKH 10 MOAEIH ONTHMAIBHBIX
yHpaBIsSeMBIX BO3AEUCTBUII U XapaKTepUCTUK cucTeMbl. OOecneunTs HHKEHEPHYIO OTOTOBKY CTYJICHTOB B 001acT!
MOJICITUPOBAHHUS IIPOLIECCOB 00pabOTKH, XpaHEHHs U Iepe/ladl MH(POPMALIMOHHBIX COOOLIEHHH 110 KOMIBIOTEPHBIM CETSM.

2. MECTO JUCHUIIJIMHBI (MOAYJISA) B CTPYKTYPE OBPA30OBATEJIBHOU ITPOI'PAMMBI

Hukn (paznen) OIT: | b1.0.15

3. KOMIIETEHIINH OBYYAIOHIET OCs, @OPMUPYEMBIE B PE3YJIbTATE OCBOEHUA JUCITUIIJINHBI

(MOJIYJIST)

OIIK-1 Crioco6eH NpUMEHSTh eCTeCTBCHHOHAYYHbIE H O0IEHH)KEHEPHBIE 3HAHHS, METObI MATEMaTHYECKOT0 aHaNIN3a U
MOJICIIMPOBAHUSL, TEOPETHUYECKOTO M SKCIIEPUMEHTAIBHOTO HCCIEA0BAaHMUS B TPO(ECCHOHATBHOM 1SS TEIBHOCTH

OIIK-1.2 ITpuMeHsIeT MEeTOAB! MaTEMAaTHUECKOr0 aHAIN3a U MOJCTHPOBAHNS AJIs1 0OOCHOBAHMS IIPHHATUS PELICHUH B
npodhecCUOHANBHON NeATeNTbHOCTH

B pesyabrare ocBoeHMA TUCHUIINHBI (MOLYJIs1) 00y4YaIOIIMIACS A0JIKEH

3.1 |3narh:
3.1.1 | cnemuduky MpoBECHNS MaTEeMAaTHIECKOr0 aHAII3a U MOIEITUPOBAHIS ST 00OCHOBAHMUS MIPHUHSATHS PEIICHIH B
poQecCHOHATBHOM IEeSITeTbHOCTH.
3.2 | YmeTs:
3.2.1 | mpoBOANTH MaTEMAaTHIECKUH aHATIHN3 U MOAEIHPOBAHHE JUTT OOOCHOBAHUS MPUHATHS PEIICHUH B IPO(ECCHOHATBHOM
JEeSITeNIbHOCTH.
3.3 | Baagerts:
3.3.1 | HaBBIKAMU NTPOBEACHHS U UCIIOIB30BAHUS MATEMATHIECKOI0 aHATM3a 1 MOACIUPOBAHHUS JUIT 0OOCHOBAHUS MPUHSTHS
pelIeHui B podecCHOHATBHON NeSITEIbHOCTH.
4. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHBI (MOIYJISA)
Kox HaumeHnoBanue pa3aesioB ¥ TeM /BU]I 3aHATHUSI/ Cemectp | YacoB | IIpumeuyanue
3aHATHSA / Kypc
Pa3nesn 1. OcHoOBHbIE MOHATHSI MOIEJIHPOBAHUSA
1.1 OcHOBHBIE BUBI MOJIeNIe. 3HAYCHNE MaTEMAaTHUECKOTO MOJISITMPOBAHUSL. 6 1
OcHoBHbIe cBOicTBa Moneneit. Llenn monenupoBanust. /JIex/
1.2 KomnbroTepHOe MOJIEIMpPOBaHNE U BBIYMCIUTENLHBIN SKCIIEPUMEHT. PelieHne 6 4
MaTeMaThdeckux mouenei. /Cp/
1.3 CucreMa aHATMTHYECKUX BEIYHCIeHNH Maxima. /J1a6/ 6 4 IIpakTuueckas
MOATOTOBKA
1.4 IIponecc monenupoBanus. KommnprorepHoe MoaenupoBanue. MiMutannonHoe 6 4 [IpakTuueckas
MozenupoBanue. [lakeTsr mporpamm st MonenaupoBanus. /I1p/ MOATrOTOBKA
1.5 MarteMaTH4YeCKOEe U KOMIIbIOTepHOE MozenupoBanue /Cp/ 6 6
Pasnea 2. UcTouHMKH BO3AEHCTBUH M CUTHAJIBI
2.1 [onsitue o curHanax. CunycouaanabHblid curnain. Jensra-pynkuus Jupaka u 6 1
¢yakuuns Xesucaiiga. /Jlex/
2.2 BBenenue B aHanM3, CHHTE3 M MozienupoBanne cuctem /Cp/ 6 5
23 CTpyKTypHBIE MOJEIH AMHAMUYECKHX IIporeccos. /J1ab/ 6 6 IIpakTuueckas
HOJrOTOBKA
Pa3nen 3. TexHonorusi Moie IMPOBAHUS
3.1 Kommnexcnoe monenuposanre. OCHOBHbIE METObI PELICHUS 3a1a4 6 2
moaenuposanus. [lorpemnoctu Mmogenuposanus. /JIek/
32 OneHka 00yCIIOBIEHHOCTH BBIYMCIUTENILHOM 3a/1aud. BeruncnaurensHble METOAbI 6 2
B MozenupoBaHui. KoHTpomnb npaBuiIbHOCTH Moael. /JIex/
33 MopnenmupoBaane MHOTo(ha3HBIX CHCTEM MaccoBoro oociyxuBanus /Cp/ 6 14
Paznen 4. MoaeaupoBanye THHEHbIX IMHAMHYECKHX 00bEKTOB H CHCTEM
4.1 O MoIeNnMpOBaHUY JTUHEWHBIX CUCTEM. M IeHTU(DUKAIIMS JUHAMITYECKUX 6 2
00wexToB. [Ipocras munettnas monens RLC-nenm. Ilepenatounas
¢bynkuyst. /JIex/




4.2 WmmnynscHas xapaktepuctuka (MX) w(t). Ilepexonnas xapakTepucTuka nim 6 2
¢dyukius h(t). CeepcTka U uHTErpaji cBepctku. /JIex/
4.3 OCHOBBI CIIEKTPAJIBHOrO aHAIHM3a U CHHTe3a. YacToTHBIE XapakTepucTuku /JIex/ 6 2
4.4 HccnenoBanue mepexoaHbIX XapaKTEPUCTHK KolebaTenpHoro 3BeHa. /IIp/ 6 6 [IpakTnueckas
MOATOTOBKA
4.5 HccnenoBanne 4aCTOTHBIX XapaKTEPUCTHK KoebaTenbpHoro 38eHa /J1ab/ 6 6 [IpakTrueckas
ITOATOTOBKA
4.6 HUccnenoBanue yeroitunsoct CAY. /Tlp/ 6 6 [pakTrdeckas
MOJITOTOBKA
Pa3gen 5. MogenupoBaHue HeJIMHEHHBIX 00bEKTOB U CHCTEM
5.1 JuddepennunansHoe ypaBHeHHe. Mojenb U IEPEMEHHBIX cocTosiHYSL. /JIek/ 6 2
Pasnen 6. Moaeab IMCKPETHBIX CHCTEM
6.1 JuckpetHbie Mozenun u Z—1peodpazoBaHus. JJUCKpETHbIE MOJIEIH ITEPEMEHHBIX 6 2
cocTostHUs. HekoTophle MOHATHSI CTATHYECKOr0 MOJICIAPOBaHuUs. JITUCKpETHEIC
MOJIENH, YIUTHIBAIONINE ITyM HaOmoaeHus. /JIex/
Paznen 7. CamocTosiTe1bHAs1 padoTa
7.1 IToxaroroska k sekuusam /Cp/ 6 8
7.2 IToxroroBka k 1abopaTopHbIM padotam /Cp/ 6 16
73 IoaroroBka K MpakTHUECKUM 3aHATHIM /Cp/ 6 16
7.4 BrimonaeHue kypcoBoit pabotst /Cp/ 6 35 [pakTdeckas
MOJITOTOBKA
Pasnen 8. KontakTHbIe 4achl Ha aTTeCTALUIO
8.1 Dx3amen /KD/ 6 2,3
8.2 Kypcoas pabdora /KA/ 6 1

5. OHEHOYHBIE MATEPHAJIBI

OHGHO‘-IHBIC MaTepuraJibl U MPOBCACHUA HpOMC)KyTO'—IHOﬁ aTTcCTalluu 06yqa}011mxcs{ MOPUBCACHBI B IIPHUIIOKCHUHN K

paboueii mporpaMme TUCIIUTUIAHBL.

DOpMBI U BHIIBI TEKYILETO KOHTPOJSI MO AUCLUIUIMHE (MOMYIIO), BUABI 3aJaHUN, KPUTEPUH UX OLIEHUBAaHUS,
pacrnpenesieHie 6ayuIoB MO BHIAM TEKYIIEr0 KOHTPOJIS pa3padaThIBAIOTCS MpEroaaBaTeeM JUCIUILUTHHBI ¢ yIeTOM €€ CIeNnUKU 1

JIOBOZIATCS IO CBEACHHS O0YJaIOIINXCs Ha TIEPBOM YIeOHOM 3aHSTHH.

Texymuii KOHTPOJIb YCIIEBAEMOCTH OCYILECTBISIETCS MPErnoJaBaTeieM AUCUUILUTUHBI (MOIYIs) B paMKaX KOHTaKTHOU
paboThl M caMOCTOSITENbHON paboThl o0ydatomumxcs. st pukcupoBaHus pe3yabTaTOB TEKYIIEro KOHTPOJIS MOXKET UCIONIb30BaTHCS

BUOC.
6. YAdEBHO-METOJUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHHUE JUCIUILIJIMHBI (MOAYJIS)
6.1. Pexomenayemast 1uteparypa
6.1.1. OcHoBHasi iuTEpaTYypa
ABTOpBI, COCTABUTEIH 3arnasue W3pnarensc On. anpec
TBO, TOJT
JI1.1 [CoseroB b. 4., MopnenupoBaHue cucTeM: YaeOHUK Mocksa:  [tps://urait.ru/bcode/4252]
Skosnes C. A. IOpaiir,
2019
6.1.2. JlonoJHHUTEN1bHAS JIUTEPATYPa
ABTOpBI, COCTABUTENU 3arnaBue W3natensc On. agpec

TBO, 'O




ABTOpBI, COCTaBUTEIH 3arnaBue W3natensc Omn. agpec

TBO, TOJL
JI2.1 |CosetoB b. 4., Mopnenuposanue cucteM. [Ipaktukym: YaeOHoe mocooue 1t | MockBa:  [tps://urait.ru/bcode/4252]
Sxosnes C. A. OakaaBpoB IOpaiir,
2019

6.2 UndopManMoOHHbIE TEXHOJIOTHH, HCIOJIB3yeMble PH OCYIIeCTBJIEHUH 00Pa30BaTeIbHOIO NMPOoIecca MO0 TUCHUILINHE
(Mony.110)

6.2.1 IlepeyeHb JINIIEH3HOHHOTO M CBOOOTHO PACTIPOCTPAHSIEMOr0 MPOrPpaMMHOI0 00ecTedYeHust

6.2.1.1 | OnepanuonHnas cuctema Microsoft® Windows Professional 8 Russian Upgrade OLP NL Academic Edition /loroBop Ha
rioctaBky Ne 0342100004813000011 ot rona.

6.2.1.2 | Microsoft Office 2013 Professional Jorosop Ne 0342100004814000045

6.2.1.3 | Mat lab 14 JTorosop Ne 0342100004812000038-0001013-01

6.2.1.4 | Scilab http://www.scilab.org/scilab/license ( CeCILL (coBmectumoii ¢ GPL)

6.2.2 Ilepeyenn npodeccHOHAIBHBIX 023 JAHHBIX U MH(OPMALMOHHBIX CIIPABOYHBIX CHCTEM

6.2.2.1 | apps.webofknowledge.com - HaykomeTpudeckas pedepaTuBHas 6a3a TaHHBIX )KYPHAJIOB M KOH()EPEHITU.

6.2.2.2 | www.scopus.com - KpynHeiimas equaas 6a3a JaHHBIX, COAeprKallias aHHOTAIMH U MH(OPMALIUIO O LIUTHPYEMOCTH
PELCH3UPYEMOH HayqHO! JIUTEPaTypBL.

6.2.2.3 | clarivate.ru - 6a3a JaHHBIX aBTOPUTETHBIX POCCUHCKUX >KYPHAJIOB.

6.2.2.4 | www.elibrary.ru - Kpynaeiimmii poccuiickuii MH)OPMAIIMOHHBIH TOPTAT B 001aCTH HAYKH, TEXHOIOTHH, MEAUIINHBI 1
obpa3zoBanus JlocTyn CBOOOAHBII.

6.2.2.5 | www.garant.ru - Cucrema «TAPAHT»

6.2.2.6 | www.consultant.ru - cucrema «KoncymsTanTtlLrocy.

6.2.2.7 | e.lanbook.com - DnexTpoHHo-OnbIMOTeYHAsA cucteMa VznarenscTBa JlaHs.

6.2.2.8 | biblio-online.ru - DnextpoHnas 6ubnmoreynas cucrema «kOpaiiTy.

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI (MOAYJISA)

7.1 | YaeOHble ayqUTOPHH AJIsl IPOBEACHUS 3aHATHH JEKIIMOHHOTO TUIIA, YKOMIUIEKTOBAHHbIE CIIEIIMATU3UPOBAHHON MeOebIo
1 TEXHHYECKHMU CPEICTBAMU OOYUCHHS: MYJIbTUMEIMHHOE 000pYyIOBaHUE TS IPEAOCTABICHUS yaeOHON HH(OpMaLUU
OOITBIIION ayIUTOPUH W/ 3BYKOYCHIIMBAIOIee 000pyI0BaHNE (CTAIIMOHAPHOE WITH MIEPEHOCHOE).

7.2 | YaeOHbIe ayAUTOPHH IJIsl IPOBEACHHUS 3aHIATHH CEMUHAPCKOTO THITA, TPYIIOBBIX M HHANBUIYaIbHBIX KOHCYJIbTALlUH,
TEKYIIETO KOHTPOJSL U TPOMEXXYTOTHOH aTTeCTAINH, YKOMIUIEKTOBAaHHbIE CIICI[HATN3NPOBAHHON MEOENBI0 ’
TEXHUYECKUMU CPEJICTBaMU 00yUEeHUS: MyIbTUMEAUHHOE 000PYI0BaHIE W/UITK 3BYKOYCHIINBAIOIIee 000pyIOBaHUE
(cTanimoHapHOE MIIM TIEPEHOCHOE)

7.3 | ITomerieHust sl CaMOCTOATENILHON paboThl, OCHALLIEHHBIE KOMIIBIOTEPHOM TEXHUKOI ¢ BO3MOYXHOCTBIO TIOAKIIOUEHUS K
cetr "MHTEepHET" M 0OecTICUeHHEM JIOCTYTIA B SJICKTPOHHYIO HH(GOPMAIMOHHO-00pa30BaTEIbHYIO CPEely YHHBEPCUTETA.

7.4 | [TomerueHus At XpaHEHHS M TPOPIIIAKTUIECKOro 00CITy)KUBaHUS y4eOHOr0 000pyIOBaHHS
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Conepxxanue

IlosicHuTenpHas 3amucka.

TunoBble KOHTPOJIBHBIC 334aHUS WIIK HHBIE MaTepHUallbl Ul OLEHKH 3HAaHUH, YMEHU, HaBBIKOB U (WJIN)
OIIBITA ICATEILHOCTH, XapaKTEPU3YIOIIUX YPOBEHb CHOPMUPOBAHHOCTH KOMIETEHIIHA.

Metoanyeckre MaTepHaibl, ONpPEeSIoNe IPoLUeaypy U KPUTEPUH OLIEHUBAHHS C(HOPMUPOBAHHOCTH
KOMIIETCHIIUH PH IPOBEACHUHU IIPOMEKYTOUHON aTTECTALUH.



oOydeHus 1O
00pa3oBaTeNbHON MPOTPAMMBI.

1. llosicHuTEILHAA 3aNIUCKA

L[eJ'II) HpOMe)I(YTOqHOﬁ aTTeCTallul — OUCHHWBAHUC IMPOMCKYTOYHBIX W OKOHYATCIBHBIX PE3YJIbTATOB

IUACIUIUIMHE, O0€CIIeUnBAIOIINX

AOCTHIXCHUC IINIAHUPYCMbBIX PEC3YyJIbTATOB

@DopMbI MPOMEKYTOUHOHM aTTECTALUI. KYypCcogas paboma, sK3ameH 8 6 cemecmpe.

HepequL KOMHeTeHHHﬁ, (I)OpMI/IpyeMBIX B IIponecCce OCBOCHUA NUCIUIIIINHBI

OCBOCHHAA

KOL[ 1 HAMMCHOBAHUC KOMIICTCHIIUH

KO,ZL HHAWKATOpa JOCTHXKCHUSA KOMIIETCHI NN

OIIK-1. CriocobeH MpUMEeHSTh €CTeCTBEHHOHAYYHBIE U
o0IIeHKEeHEepHbIE 3HAHHSI, METO/IbI MATEMAaTHYECKOTO
aHaJIM3a U MOJICIIMPOBAHHUS, TEOPETHYECKOTO U
9KCTIEPUMEHTAIILHOTO UCCIIEIOBAHNUS B
npodecCHOHANBHOM eI TeIbHOCTH

OIIK 1.2. TlpumeHser MeTOAbl MaTEMaTHUECKOIO aHajiu3a u

MOJICTIMPOBAHMS  JUIS
podecCHOHANBHOM eI TeIbHOCTH

00OCHOBaHMSI TPUHATUS pPEUICHUH B

Pe3ynbrarsl 00y4eHus IO JUCHUILIIUHE, COOTHECEHHBIE C MIAHUPYEMBIMHU
pe3ysbTaTaMu OCBOEHUSI 00pa30BaTEeIbHON MPOrPaMMBbI

KO,H 1 HAUMCHOBAHUEC MHAUKATOPA JOCTUIKCHUA
KOMIICTCHI WA

PC3yJ'H>TaTBI 06yquH>1 10 JTUCHMITITIMHE

O11eHOYHEIE
MaTepHabl

OIIK 1.2. TIlpumeHseT METOABl MAaTEMaTUYECKOIO
aHaM3a U MOJCITUPOBAHUS JUII 0OOCHOBaHHS MPHHSATHUS
perieHnid B Mpo(ecCHOHABHON IeATEIBHOCTH

OO0yuaronuiics 3HAET: cneruuky
NPOBENICHUSI MATEMAaTHYeCKOro aHajim3a |
MOJICIUPOBAHUS Ul 00OOCHOBAHMS HPHHATHS

10)

Bompocer (1 -

Bonpocer (11 —

pemeHni B npodeccuoHanbHON | 14)
JIeSITeIIbHOCTH
OO6yuaromuiics yMeeT: npoBoauTh | 3amanus (1-5)

MaTeMaTUYECKHH aHAM3 W MOJIEIMPOBAHHE
Juis O0OOCHOBAaHMS TPUHATHA pELICHUN B
podecCHOHATBHOMN eATEIHHOCTH

OO0yuaromuiics BIIAJICET: HaBBIKaMU
MPOBEICHUS u HCIOJIb30BAHUS
MaTEeMAaTUYCCKOTO aHAIU3a U MOJICITUPOBAHHUS
Uit  0O0OCHOBaHWS TIPUHATHS pEIICHUH B
poeCCHOHANBLHOM JIeSITEIbHOCTH

3amanus (6-8)

[TpomexxyTounas arrectanus (KypcoBas padoTa).

[TpomesxyTouHas arTecTanus (K3aMeH) MPOBOAUTCS B OAHOM U3 Cieayomux Gopm:

1) oTBeT Ha OUIIET, COCTOALINI U3 TEOPETUUECKUX BOIIPOCOB U MPAKTUYECKUX 3a/1aHUM;
2) BeinonHenue 3aganuit B OMMOC yHuBepcurera.



2. Tunosble' KOHTPOJILHBIE 32JAHAS WM HHbIE MATEPHAJIBI /15l OLEHKH 3HAHM, yMEHMUI,
HABBIKOB U (MJIH) ONBITA AeATeIbHOCTH, XapPAKTEPU3YIOIINX YPOBEHb C(POPMHUPOBAHHOCTU KOMIIETEHIIMi

2.1 TunoBblie BONPOCHI (TECTOBBIE 3aJaHNs) /ISl OI€HKH 3HAHNEBOr0 00Pa30BaTEJIbHOI0
pe3yabrara
[IpoBepsieMblit 00pa30BaTENbHBIN pe3yIbTaT:

KO,H 1 HAaUMCHOBAaHUEC UHUKATOpA O6pa3OBaTeHLHBIﬁ pe3ysibTaTt
JOCTHXKCHUS KOMIICTCHIIUN
OIIK 1.2. Ilpumensier wmeronsl | OOyuyarommiics 3HaeT: cHenM(HUKY NPOBEACHHS MaTeMaTHYeCKOro aHajiu3a u
MAaTEMATHUYCCKOI'O aHaJIku3a u | MOACIIMPOBAHUSA JUIA 000CHOBaHUS MMPUHATUA peH.IeHI/Iﬁ B HpO(l)eCCHOHaIILHOfI
MOACINPOBAHUS I 000CHOBaHUS ACATCIBHOCTH
NPUHATHUA peaIcHun B
poheCCHOHATILHON NeSITEIBHOCTH
Ipumepur sonpocos/3adanuii

1. AIIUTUBHBIN U MYJIBTUIUIMKATUBHBIN KPUTEPUH ONITUMAJIBHOCTH.

2. AHanutuyeckasi MOJI€Nb CUCTEMBI.

3. AlropuTMH4Y€ECKast MOJI€NIb CUCTEMBI.

4. BuzyansHoe MonenupoBanue B cpene Skylab (MatLab).

5. UMuTauMOHHOE MOJIEIMPOBAHUE, HA3HAUYECHUE.

6. Oco0eHHOCTH TPUMEHEHUS UMUTAIMOHHOTO MOJICITUPOBAHHSL.

7

8

9

. MeTomonorndeckue 0COOCHHOCTH MOICTHPOBAHUS.
. MeTop1 yCIIOBHOM ONTHUMH3AINH, KPUTEPUHU ONTHMAIBHOCTH.
MeTO)II)I aHaJIn3a HpOCKTHBIX 3aj1a4, MHOFOBapI/IaHTHI)II\/’I aHaJIn3 ('-IYBCTBI/ITGJ'IBHOCTI/I,
CTAaTHUCTUYECKUH, HAUXYIIIETO CIydas).
10. MeTtonpl 6€3yCIIOBHON ONTUMHU3AIINH.

2.2 TunoBble 3aJaHUA VISl OLIEHKH HABBIKOBOI0 00Pa30BaTeJIbHOIO pe3yJibTaTa

[IpoBepsieMblil 00pa30BaTENbHbIN pe3yIbTaT:

Kon 1 HanMeHoBaHME HHAMKATOpA OO0pazoBareIbHBIN pe3yIbTaT
JOCTMXKCHUS KOMIICTCHIINN
OIIK 1.2. Ipumenser wmeronsl | OOydJarommiics yMeeT W BIageeT: MPOBOIUTh MAaTEeMaTHUECKUI aHANIN3 U MOICITHUPOBAHLE
MaTeMaTH4eCKOro  aHaiw3a | | 11 000CHOBAHUS MPUHSITHS PENICHUN B IPO(ECCUOHATLHON e TEIbHOCTH;
MOJIETTUPOBAHUS ISt 0OOCHOBAHUS | HABBIKAMH TPOBEACHUS W HCIIOJB30BAHHUS MaTEMaTHYECKOTO aHajin3a M MOJEIUPOBAHHS
MPUHSATHS pelieHui B | /st 00OCHOBaHUS MPUHSTHS pellieHNH B TPpo(ecCHOHAIBLHOM e TeNIbHOCTH;
podecCHOHABHON IeATENBHOCTH
Tlpumepwvl 3a0anuii
1. MaTemaTn4yeckue MOieJId OTHOCATCS K KJIaccy...
N3o0pasutenbHbIX MOJECH
[IparmaTnueckux moaenein
Ilo3HaBaTeIbHBIX MOJACHCH
CuMBOJIMYECKUX MOJCIEH
2. MaTeMaTH4ecKOi MO/1eJIbI0 00bEeKTA HA3bIBAIOT...
Onucanre 00bEKTa MAaTEMaTHYECKUMH CpPEACTBAMH, IIO3BOJISIFOIIEE BBIBOJAUTH CYKIEHUE O
HEKOTOPBIX €r0 CBOMCTBAX MPH MOMOIIH (POPMATTEHBIX MPOIIEAYP
b. JIroOyro CHMBOJIMYECKYIO MOJIENb, COJIEPIKAITYI0 MATEMAaTHIECKIUE CUMBOJIBI
c. IlpencraBnenue CBOMCTB 0OOBEKTA TOIHKO B YHCIOBOM BHIE
d. JroOyro ¢popMann3oBaHHYIO MOJIETH
3. MeTogaMmm MaTeMaTH4€CKOr0 MOACJIMPOBAHUSA SABJIAIOTCA ...

a.

b.

C.

ac o

®

AHanuTudyecKuit
Yuciaosoit
AKCHOMAaTHYECKUN M KOHCTPYKTHUBHBII

! TpuBomsTcs THMOBBIE BOMPOCH W 3amaHus. OLEHOYHBIE CPEJACTBA, MPEAHAZHAYECHHBIC [JIs TPOBEICHUS ATTECTALMOHHOIO
MEpOIIpUsATHS, XpaHATCs Ha Kadeape B TOCTATOYHOM JUIsi NPOBEACHUS OLIGHOYHBIX IPOLENYp KOJIWYecTBe BapuaHToB. OlLEHOYHBIC
Cpe/ICTBAa TOAJICkKAT aKTyaJH3alldk C YYETOM pa3BHTHs Hayku, o0pa3oBaHUs, KyJIbTypbl, SKOHOMHKH, TEXHHUKH, TEXHOJOTHH W
couuaibHOM cdepbl. OTBETCTBEHHOCTH 3a HEPACIIPOCTPAHEHUE COJIEPIKaHMUs OLIEHOYHBIX CPEJCTB Cpeliy 00yJaronIuxcs yHUBEPCUTETa
HecyT 3aBeyronni kadeapoi 1 npenoaBarels — pa3padoTYNK OLEHOUHBIX CPE/ICTB.



d. VmuranuoHHBIH
4. Kakasi popMa MaTeMaTHYECKOIi MO/IeJIM 0TOOpaKaeT MpeANUCAHNE MOCIeT0BATETbHOCTH
HEKOTOPOW CHCTeMBI oNepanuii HaJ UCXOAHBIMH JAHHBIMU € LeJIbI0 MOJIYy4YeHHsl pe3yJbTaTa:
a. AHanuTuyeckas
b. I'paduyeckas
c. Hudposas
d. Anropurmuueckas
5. AneKkBaTHOCTb MATEMATHYECKOI Mo/1eJIM U 00beKTa - 3TO...
a. IlpaBunpHOCTH OTOOpakeHUS B MOJEIN CBOWCTB OOBEKTa B TOW Mepe, KOTopas HeoOXoauma AJis
JIOCTHIKEHUS TISITH MOJICITHPOBAHUS
[TonHOTa OTOOpaXKEeHUST 0OBEKTA MOJECIUPOBAHUS
KonuuectBo nndopmanuu 06 00bekTe, N0Iy4aeMoe B IPOLECCE MOJECIUPOBAHUS
d. OOBEKTUBHOCTH pe3ynbTaTa MOJICIHUPOBAHUS

o

2.3 3apaHus WM MHBbIE MATEPHAJIBI /151 OLIeHKH 3HAHWI, yMEHM, HABBIKOB U (WJIM) ONBITA
AeSiITeJIbHOCTH, XapaKTePU3YIOLIUX YPOBeHb ¢)OPMHUPOBAHHOCTH KOMIIETEHIIMH M0 KYypCcoBoii padore:
Tema: HccrnenoBanue nepexoaHbIX XapaKTEPUCTUK KOJIe0aTeIbHOTO 3BEHA.
3aganue
1. B cooTBeTcTBMM C BapuaHTOM HCXOAHBIX AaHHBIX R, L, C m K u3 Tabia. HY)XHO paccCUuTaTh
KO3 (D PUITMEHTHI CTPYKTYPHOU MOJCIIH U TTpeoOpa3oBaTh 3Ty MoJieb B cxemy Simulink.
Tabnumna

Bapuant 1 2 3 4 5 6 7 8 9 10
L,TH 0,1 1 0,01 1 10 0,1 1 0,1 0,01 10
C, Mk® 10 1 100 100 10 1000 10 100 1000 1
R, OMm 50 500 5 50 500 5 150 15 1,5 1500

2. IomyunuTth mepexo/HbIC XapaKTEPUCTHKHU IS TpeX 3HaueHUil compoTuBieHus R(K3) u 3amoIHUTH
Ta0JINIy, pACCUYMTAB HEOOXOAMMBIC TaHHBIC 10 (hopMysiaM. 3HAUYCHUS Rmin peKOMEHIYETCs B3sITh B 2 + 3 pasa
MeHbIle, yeM R, a Rmax— B 2+ 3 pasza Oonbme. [lpu uccnemoBanuum Uy, 1/L(K1) u 1/C(K2) nomkHbI
0CTaBaThCs HEU3MCHHBIMH.

Koz 1 HanmeHoBaHNe HHIUKATOpA OO0pa3oBaTeNbHBIH PE3yIbTAT
JIOCTHXKEHUS] KOMIETEHLIUU

OIIK 1.2. Ipumenser wmeronsl | OOydarommiics 3HaeT: CHCIU(HUKY TPOBEJACHUS MAaTEMAaTHYEeCKOrO aHaiu3a |

MaTEeMaTUYECKOT0  aHallM3a ¥ | MOJCIHMPOBaHUS UIS OOOCHOBaHHS NPUHATHS pPCIICHHA B  TPOQPECCHOHATBHOM

MOJICIIUPOBAHMUS JUTSI 0OOOCHOBAHHS | JCSITEIHHOCTH

TIPUHATHL perIeHwi B

po(heCCHOHATBHOM eI TETFHOCTH

Tlpumepwvr 6onpocos

11. Yro Ha3bIBaeTCAd CTPYKTYPHOH CXEMOM M KAKOBBI JIOCTOMHCTBA CTPYKTYPHBIX MOJENEH,
HCIIOJIb3YEMBIX MIPU UCCIIEIOBAHUM CUCTEM aBTOMATHUYECKOTO YIIpaBIeHUs?

12. Kakue cBoicTBa KOJIeOATENHHOTO KOHTypa OTPaXKalOT BHYTPEHHHE OOpaTHBIE CBSI3U B €r0
CTPYKTypHOI Mozaenu?

13. ChopMynrpoBaTh OCHOBHBIE MPaBHIIa MPEOOPA30BAHUS CTPYKTYPHBIX CXEM.

14. B yem 3akimoyaroTcst IPEUMYIECTBA M HEJJOCTATKU aHAJIOTOBOT'O MOJICIUPOBAHUS IO CPABHEHHUIO C
IH(PPOBBIM?
OIIK 1.2. Ilpumensier wmeronsl | OOydaromuiics yMeeT U BiajeeT: MPOBOAUTh MATEMATHUECKHH aHaIN3 U MOJEIHPOBAHHE
MaTeMaTU4ecKoro  aHajiu3a W | JJisi 0OOCHOBAHUS MPUHSTHS pellieHni B TPpo(ecCHOHAIBLHOM NesTelIbHOCTH;
MOACIMPOBAHUA IJIA O6OCHOBaHI/I${ HaBbIKaMH TMPOBEACHUA W HCIOJB30BaHUA MATEMATHYCCKOI'O aHajn3a W MOIACIMPOBAHUA
NPUHATHUA peHIeHI/Iﬁ B | A1 000CHOBaHUSA NPUHATUA peHIeHI/Iﬁ B HpO(l)eCCI/IOHaJ'II)HOI‘/'I JACATCIBHOCTU.
npodecCHOHABHON IeATENbHOCTH
Tpumepwr sonpocos/3adanuii

6. 3apucoBaTh NEPEXOJAHbIE XaPAKTEPUCTUKHU JJI TPEX 3HAUEHUI CONPOTUBIICHUS.

7. UccnenoBaTh U3BMEHEHUS TIEPEXOAHOM XapaKTepUCTUKH Npu u3MeHeHus1x L u C u cienaTh BHIBOBI.

8. OTueTr HOJKEH coAepKaTh PUCYHOK MCXOIHOU CTPYKTYypHOUM Mozenu, cxembl Simulink, Tabmnuiry,
pacuetHbie (opMynbl M TpadHKH TMEPEXOJHBIX XapaKTEPHCTHK, a TAaK)KE BBIBOJBI O IPOBEICHHBIX




HUCCIICOOBAHUAX.

2.4 llepeyeHb BONMPOCOB /IJIsl MOATOTOBKH K 3alllMTeE MO KYpCcoBoii padore:

1. 3apucoBarh NepexoaHbIE XapAKTEPUCTUKHU JI TPEX 3HAUEHUH CONPOTHUBIICHUS.

2. UccnenoBaTh U3MEHEHUS MEPEXOJHON XapaKTepUCTUKH Npu u3MeHeHusX L u C u caenath BIBOJIBI.
3. Uto Ha3bIBaeTCA MEPEXOTHON XapaKTEPUCTUKON?

4. Yro Ha3pIBaE€TCA UMITYJIbCHOM NEPEXOAHON XapaKTEPUCTUKON?

5 YTo Takoe «eIMHUYHOE CTYIIEHYaTOE BO3AECHCTBUE)?

6. O0bsicCHUTE U3MEHEHUE NEPEXOJHON XapaKTEPUCTUKH NTPU U3MeHEHUH R.

7. KaxkoBbl pa3nnuus MexIy W 1 Wy?

2.5. IlepeyeHb BONPOCOB Uil MOATOTOBKH 00y4AalOUIUXCH K IPOMEKYTOYHOM aTTecTaluu

1. AJUTUTUBHBIN U MYJIbTUILTUKATUBHBIN KPUTEPUH ONITUMATIBLHOCTH.

2. AHanuTH4YecKasi MOJEIb CUCTEMBI.

3. ANTOPUTMUYECKAS] MOJIETh CUCTEMBI.

4. BusyansHoe MmonenupoBanue B cpene Skylab (MatLab).

5. NmutanoHHOE MOEIMPOBAaHUE, HA3HAYECHUE.

6. Oco0eHHOCTH TPUMEHEHUS UMUTAIIMOHHOTO MOJICIIUPOBAHHS.

7. MeTtononornyeckue 0COOEHHOCTH MOAEIUPOBAHUS.

8. MeTo/1b1 YCIIOBHOM ONTUMH3AIUH, KPUTEPUH ONTHMAIBHOCTH.

9. Meroasl aHanu3a MPOEKTHBIX 3a7a4, MHOTOBAPUAHTHBIA aHaIu3 (4yBCTBUTEIBHOCTH,
CTaTHUCTUYECKUH, HAUXYIIIETO Clyyas).

10. MeTo/161 6€3yCIIOBHOM ONTHMH3AITHH.

11. Monenu TuHaMU4eCKX 00BEKTOB HETPEPHIBHBIX CUCTEM.

12. Mopenu THHAMHYECKUX 00BEKTOB IIU(PPOBBIX U UMITYJIECHBIX CHCTEM.

13. Monenu pyHKIMOHANBHBIE U CTPYKTYPHbIE, MTOTHBIE K MAKPOMOIEIH.

14. Mognenuposanue B Cisco Packet Tracer.

15. MopenupoBanue B Router Sim.

16. MopenupoBaHre UMITYJILCHBIX CUCTEM TP I€TEPMUHUPOBAHHBIX U CITyYalHBIX BO3ACHCTBUSX.
17. MoaenupoBanue Ha si3bike UML.

18. MopenupoBaHue HEJTMHENHBIX CUCTEM IIPU IETEPMUHUPOBAHHBIX U CIIyYalHBIX BO3ICHCTBUSAX.
19. MopenupoBaHue ¢ UCIOJIb30BaHUEM TakeTa Simulink.

20. MonenupoBanue MUPPOBBIX CUCTEM MPH IETEPMUHUPOBAHHBIX U CITYYaHBIX BO3JICHCTBUSX.

21. OnHOBapHaHTHBIA U MHOTOBApUAHTHBIN aHAIN3, OCHOBHBIC MOHSTHUS.

22. OnTumu3anus NPOEKTHBIX BAPUAHTOB MOJIEIIEH.

23. OCHOBHBIE 00BEKTHI UMUATALMOHHON MOJIENH.

24. [Taker cxemoTexHUYECKOTO MojenupoBanus MicroCap.

25. [Taket cxemoTexHHUECKOTO MoJieupoBanus PSpace.

26. [TakeTpl mporpaMm Jyisi CXeMOTEXHUYECKOTO MOICIIUPOBAHUS.

27. ITouckoBas onTUMHU3aLK, 00Ias CXEMA BEIYMCICHUIA.

28. [IpuHIUITBEI OpraHu3alul CUCTEMbI MOJICIUPOBAHUSL.

29. [IporpaMMupoBaHre UMUTAIIMOHHBIX MOJIEJIEH annapaTHRIX U JUHAMHUYECKUX KAaTEropuil si3bIKa
MozenupoBanust GPSS.

30. [IporpamMupoBaHre MMHUTAMOHHBIX MOJIEIEH CTATUCTUYECKUX W 3alIOMUHAIOIIUX KaTEropHil
s3plka Mogenuposanus GPSS.

31. [Iponiecc HUCXOASIIETO TPOEKTUPOBAHUS.

32. Crnioco0sb1 peanu3zaryu Mojeneil. [loctpoeHne MalMHHBIX MOJIEIICH.

33. dopmanuzaius NPOEKTHBIX 3a71a4, MATEMaTUYECKHUI alllapar, UCIOJIb3yEMbIH HAa pa3HbIX dTanax

MIPOEKTUPOBAHMS.



3. Meroanyeckne MaTepHalibl, ONpeAeJAOIINe TMPOUEAYPY MW KPUTEPHHM OLCHUBAHMA
c¢()OpMHUPOBAHHOCTH KOMIIETEHIMI NPH NPOBe/IeHUH NPOMEeKYTOYHOM aTTecTalluu

Kputepuu ¢popMupoBaHus OLIEHOK N0 0TBETAM HA BONPOCHI, BHLITOJIHEHHUIO TECTOBBIX 32/ 1aHUIi

- OLIEHKa «OTJIMYHO» BBICTABISIETCS OOYyYarolEeMycCs, €CIM KOJUYECTBO NPABUIIBHBIX OTBETOB Ha
Bonpocsl coctasiisgeT 100 — 90 % ot obmiero o6bEMa 3aJaHHBIX BOIIPOCOB;

- OLIEHKa «XOPOILI0» BBICTABISAETCS OOy4YarOLIEMycCsl, €CIM KOJIMYECTBO NPAaBUIBHBIX OTBETOB Ha
BOIPOCHI — 89 — 76 % oT 0011ero 06bEMa 3aJaHHBIX BOIIPOCOB;

- OIICHKa «YAOBJIETBOPHTEJIBHO» BBICTABISCTCS OOYYAIOIIEMYCs, €CIH KOJMYECTBO IPaBHIBHBIX
OTBETOB Ha TeCTOBbIE BONPOCHI —75—-60 % 0T 06111ero o0béMa 3aJaHHBIX BOIIPOCOB;

- OLCHKA «HEYAOBJETBOPHUTEJbHO» BBICTaBIISICTCS OOYYaIOIIEMYCs, €CIH KOJMYECTBO MPaBHIBHBIX
otBeTOB — MeHee 60 % oT 001Iero 0o0bEMa 3aJaHHBIX BOIIPOCOB.

Kputepuu (popMupoBaHusi OLlEHOK MO Pe3yJbTATAM BBINOJHEHUS 3aJaHUI
«OTAHYHO/324TEHO0» — CTABUTCS 32 pabOTY, BHIIIOJIHEHHYIO MOJHOCTHIO 0€3 OIUOO0K U HEA0YETOB.
«Xopouo/3a4TeH0» — CTaBUTCS 32 pabOTY, BBIIOJIHEHHYIO ITOJHOCTHIO, HO NPU HAIIMYUH B HEW He Oolee

OJTHOM HerpyOoi OMOKU M OAHOTO HeJoYeTa, He Oosiee TpeX HEeI0UETOB.

«Y10BJIETBOPHUTEJIBHO/32a4TEH0» — CTABUTCS 32 PabOTy, €cliu 00YUYaIONIHIICS MPAaBUIIHBHO BBIMTOJHHI HE
MeHee 2/3 Bceil paboThl WK JOMyCTHI He OoJiee oJHOU Tpy0oil ommOKH U ABYX HEIOUETOB, HE Oojee OJHOI
rpy0oii u omgHO# HerpyOoil omuOKu, He Oojiee Tpex HErpyObIX OMIMOOK, OIHOW HErpyOOi OmMOKM W JOBYX
HEJ0YETOB.

«HeynoBjieTBOPpUTEJbLHO/HE 3aYTE€HO» — CTAaBUTCSA 3a pabOTy, €CIM YHUCIO OMMOOK M HEJ0YETOB
MIPEBBICUIIO HOPMY ISl OLIEHKHU «YOBJIETBOPUTEIHHOY» WU MPABUIIHLHO BHITIOJHEHO MeHee 2/3 Bceil paboThl.

Buowt owubok:

- epybvie OWUOKU: He3HaAHUe OCHOBHLIX NOHAMUL, NPAGUI, HOPM, He3HAHUe NPUeMo8 peuleHus 3a0ay,
OWUOKU, NOKA3bIBAIOWjUE HENPABUTLHOE NOHUMAHUE YCII08USL NPEOIONCEHHO20 3A0AHUS.

- HeepyOvlie OWUOKU: HEMOYHOCMU GOPMYIUPOBOK, ONpedeseHuUll, HePAYUOHAIbHbII 6blO0p X00d
peuienus.

- Hedouemvl. HePAYUOHANIbHblE NpUEeMbl BbINOJIHEHUs 3A0aHUs; OMOelbHble NOZPEUHOCMU 8
@opmynuposke 8b160008, HEOPEHCHOE BLINOIHEHUE 3A0AHUSL.

IIpouenypa u kpurepun (pOPMUPOBAHUSI OI[EHOK MO HAMUCAHUIO U 3AIUTE KYPCOBOil padoThI

OneHnBaHue 3alIUTHl KypcOBOil paOOTHI MPOBOAUTCS PYKOBOJUTENEM KypcoBoi pabothl. Ilo pesynbratam
MIPOBEPKH KYypCcOBOW pabOThl 0OydYalomMiics JOIMycKaeTcss K €€ 3alluTe IPH YCIOBHH COOIIOICHUS
MEPEYNCIICHHBIX YCIOBUIL:

— BBITIOJTHEHBI BCE 3aIaHHS,

— C/IeTIaHbl BBIBOJIBI;

— OTCYTCTBYIOT OIIUOKU;

— 0(popMIIEHO B COOTBETCTBHUHU C TPEOOBAHUSIMH.

B tom ciydae, eciiu paboTa He OTBEUaeT MPEIBSIBISIEMBIM TPEOOBAHHSIM, TO OHA BO3BPAIAETCSl aBTOPY HA
nopabotky. OOyuaroluiicss T0KeH nepeaenaTs padoTy ¢ y4eTOM 3aMeuaHuil U NMPEeAOCTaBUTh 7S MPOBEPKU
BapHaHT ¢ pe3yJibTaTaMu paboThl HaJ omuOkamu. Eciu COMHEHHS BBI3BIBAIOT OT/IEIBHBIC aCTIEKThI KYypPCOBOM
paboThL, TO B TOM CIIy4yae OHU pacCMaTPUBAIOTCS BO BPEMS YCTHOM 3aIllUThI pabOTHI.

3amuTa KypcoBOi pabOThI MPEACTABISAET COOOM YCTHBIN MyOJIMYHBIA OTYET 00YUaIOMIerocs O pe3ybTaTax
BBINIOJTHEHUSI, OTBETHI HA BOIPOCHI mIpernoaaBaress. OTBET o0yyarolerocsi OIEHUBAETCs IMPENoJiaBaTelIeM B
COOTBETCTBUU C KPUTEPHSIMH.

«O1anuHoy» (5 6a)TI0B) — MOJIy4aroT oOydarorirecs, opOpMUBIINE KypCOBYIO pabOTy B COOTBETCTBHH C
PEIbSIBISIEMBIMA TPEOOBAHUSMU, B KOTOPOW OTPaKEHBI BCE HEOOXOIUMBIC PE3YJIBTAThl MPOBEICHHOTO
aHanM3a, clejaHbl 0000IIale BBIBOABI U IMPEAJIOKEHb PEKOMEHJAIMM B COOTBETCTBUU C TEMAaTUKOU
KypcoBOi pabOTHI, a TakXe TPaMOTHO W HCYEPIIBIBAIONIC OTBETUBIINE HA BCE BCTPEYHBIC BOMPOCHI
npenoaaBaTers.

«Xopomo» (4 6amra) — Moay4yarT o0ydaroniuecsi, O(OPMUBIIIE KYypPCOBYIO pabOTy B COOTBETCTBUU C
peIbABIIEMbIMA TPEOOBAHUSAMHU, B KOTOPOW OTpa)K€Hbl BCE HEOOXOIUMBIE pE3yNbTaThl MPOBEICHHOTO
aHanM3a, clelaHbl 000O0IIAIINE BBIBOABI U TMPENIOKEHB PEKOMEHIAIIMM B COOTBETCTBHHU C TEMAaTHKOU
KypcoBoil paboThl. [Ipu 3TOM MpHu OTBeTax Ha BOMPOCHI MpernojaBareis oOydaromuiicsa A0MycTUia He Oosee
JIBYX OIIHUOOK.



«YnoBiieTBOpUTENabHO» (3 Oaina) — monyvaroT oOywaromuecsi, o(GOpMHUBIINE KYpCOBYIO pPaboOTy B
COOTBETCTBUHU C TPEIbABISEMBIMU TpeOoBaHMsMH. [Ipwm 3TOM mpu oTBEeTaX Ha BONPOCH MPENOJABATEINsS
oOydaromuiics AomycTui 6osee TpEX OMIUOOK.

«HeynoBiaerBopureibno» (0 OanmoB) — CTaBUTCA 3a KYpPCOBYHO pabOTy, €CIM YHCIO OIMIMOOK |
HEJI0YETOB MIPEBBICUIIO yJIOBJIETBOPUTEIBHBIN YPOBEHb KOMIETEHIIUH.

Kpurepun (popMupoBaHusi OLICHOK 110 IK3aMEeHY

«OTIMYHO» — CTYIEHT TpuoOpen HeoOXOAWMBIE YMEHHS M HaBBIKH, IMPOJEMOHCTPHPOBAN HABBIK
MIPAKTUYECKOr0 IPUMEHEHUS MOTy4YEeHHBIX 3HAHUH, HE IOMYCTHII JIOTHYECKUX U (PaKTUYECKUX OIINOOK

«Xopomo» — CTyJIEeHT npuodpen HEOOXOAMMBIE YMEHHS M HaBBIKH, MPOJEMOHCTPUPOBAJI HAaBBIK
MIPAKTUYECKOI0 MPUMEHEHUS MOTYYEeHHBIX 3HAHUH; TOMYyCTHII HE3HAYUTEIbHbBIE OINOKU U HETOYHOCTH.

«Y10BJIETBOPHUTEJIBHO» — CTYJICHT JIOIYCTUJI CYILIECTBEHHBIE OIIUOKH.

«HeynoB/1eTBOPUTEJIBHO» — CTYJIEHT JEMOHCTPHpPYET (parMeHTapHble 3HAHHUS H3y4aeMoro Kypca;
OTCYTCTBYIOT HEOOXOIMMBIE YMEHUS U HaBBIKH, JIOTYIICHBI IPyObIe OMMOKH.



