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Annoranus

Hucuunnuna «MojaenupoBaHue KOHCTPYKIMH M TEXHOJIOTUH AJIEKTPOHHBIX CPEACTB»
BXOJIUT B 00pa30BaTeNbHYIO IPOTPaMMy BBICIIETO 00Pa30BaHMS — IPOTPAMMY MAarucTpaTyphl 1O
HarpaBjeHuto moarotoBku/ crnenuasbHocTH 11.04.03  «KoHCTpyHpoBaHWE M TEXHOJOTHUS
AJIEKTPOHHBIX CPEJCTB» HaNpaBieHHOCTH «lIpOeKTUpOBaHHE U TEXHOJIOTHS a’pPOKOCMUYECKUX
MPUOOPOB U JIEKTPOHHBIX CpeACTBY. luciumauna peanusyercs kadeapoit «Ne23y.

JlucuurinHa HareneHa Ha (GOPMHUPOBAHKE Y BBITYCKHUKA CIICTYIOIINX KOMITETCHIUH:

VYK-1 «Cnoco0GeH OCYIIEeCTBIATh KPUTUYECKUA aHaau3 MpOOJEMHBIX CHUTYyallMil Ha
OCHOBE CHCTEMHOTO I0JIX0/Ia, BEIpabaThIBaTh CTPATETHIO JCHCTBUN

I[IK-1 «Cnocoben ¢opMmyaupoBath 1M M 3a7a4d  HAy4YHBIX HCCICOBAaHUU B
COOTBETCTBUM C TEHJCHLUMSIMU U TEPCIEKTUBAMU pa3BUTHUS DJIEKTPOHHBIX CPEACTB U
TEXHOJIOTHYECKHUX IPOIIECCOB, a TAKXKE CMEXHBIX 00JIacTeil HAyKu U TEXHUKU, CIIOCOOHOCTH
000CHOBaHHO BBIOMPATh TEOPETUYECKHE M AKCIEPUMEHTAIBbHBIE METOJBI M CPEICTBA pPEIICHUS
c(hOpMyIIMPOBAHHBIX 3a/1a4»

[1K-2 «CnocobeH  pa3pabaThIBaTh ¢ PeKTHBHBIC QITOPUTMBl  pELLEHUs
c(OpMYyIMPOBAHHBIX 3a/la4 C HMCIOJIb30BAHUEM COBPEMEHHBIX S3BIKOB IPOrpPaMMHUPOBAHUS U
o0OecnieunBaTh UX MPOTPAMMHYIO pealIn3aluio

[IK-8 «Cmocoben pa3pabaTeiBaTh TEXHUYECKHME 3a/JaHUS Ha MPOEKTH-POBAHHE
TEXHOJOTMYECKHUX IIPOLIECCOB ITPOU3BOJICTBA JIEKTPOHHBIX CPEJICTBY»

CopepxaHue  TUCHUIUIMHBI ~ OXBAaThIBa€T  KPYr  BOINPOCOB,  CBSI3AHHBIX  C
(oxapaxmepuzosame npedmemuyro obracmo).

[IpenogaBanne AMCHUIUIMHBI MpEeAyCMAaTpUBaeT cienyromue QopMbl OpraHu3aluu
y4eOHOro Impolecca: MOCTPOEHUE MOJEIEH M pelIeHUEM 3a/lad MOJEIUPOBAaHUS JIEKTPOHHBIX
CPEICTB U MPOIIECCOB UX U3TOTOBIICHUS B paMKaX MPOBEICHHS CUCTEMHOT0 aHaIn3a 00BEKTOB

UCCIIEIOBaHUM, IPOTHO3UPOBAHUS UX COCTOSIHUM B MPOLIECCE KOHCTPYUPOBAHUS,

M3TOTOBJICHUS U OKCILTyaTalllu.

[IporpammMoit AMCHUIUIMHBI MPETYCMOTPEHBI CIEAYIONINE BUIbI KOHTPOJS: TEKYIIUI
KOHTPOJIb YCIIEBAEMOCTH, IIPOMEKYTOUHAsI aTTecTalus B (hopMe IK3aMeHa.

OO0mast TpyA0eMKOCTh OCBOSHUS JMCIMILIMHBI COCTaBIsET 3 3adeTHBIX eawHmibl, 108
4acoB.

S3pIK 00yueHus 0 JUCHMILIUHE KPYCCKUM »



1. TlepedeHb MIAHUPYEMBIX PE3yIbTATOB OOYUCHHUS 11O AUCIIUILTHHE

1.1. Tlenu npenomaBaHus JUCITUTUTHHBI

®BHE/[PEHHE MHTErPATHBHOTO TOIXO0Ja B 00pa30BaTENbHYIO CPEIy MpPOrpamMMbl
MOATOTOBKH MaructpantoB mo cneruanbHoctu 11.04.03 «KoucTpyupoBanue
Y TEXHOJIOTHS JIEKTPOHHBIX CPEICTBY;

e rMoyyueHHe OOYYarONIMMHUCS CHCTEMHBIX 3HaHUM B 00JacTu pa3paboTKu
MOJICJIEH M PEIICHUS CHUCTEMHBIX 3aJa4 MOJICIIMPOBAHUS AJIEKTPOHHBIX
CPEACTB ¥ TEXHOJIOTMYECKHX MPOIIECCOB UX M3TOTOBIICHHS;

® [penoCTaBICHHE 00YYAIOIUMCS BO3MOKHOCTH Pa3BUTh CHCTEMHBIN MOJXO0JT K
pCIICHHUIO 3a/la4 CO3JaHUs, W3TOTOBICHHS M OSKCIUTyaTallud Pa3InIHOTO
Ha3HAYCHUS JICKTPOHHBIX CPEICTBIUISA a3POKOCMUYECKON TEXHUKU

® [oNyueHHEe OOYYaIOUMMHCA 3HAHUH U TPEAOCTaBICHHE OOYYaIOUIIMCS
BO3MOYKHOCTH Pa3BHTHsI YMEHUI M HABBIKOB B YaCTH YIPABICHHS MPOCKTOM
Ha BCEX OJTalax ero J>KU3HEHHOTO IMKJIa C HCIOJIb30BaHHEM IPHUEMOB
MO/JICIIMPOBAHMS,

e CO37aHME TOAJEPKHUBAMONICH 00pa30BaTENbHON CpeAbl IPENoAaBaHus I0
mporpaMMe  IMOJATOTOBKM  MarucTpantoB  cneruanbHoctn — 12.04.01
«[TpubopoctpoeHre» HanmpaBIeHHOCTH «TE€XHOJIOTHS a3pPOKOCMHYECKOTO
pUOOPOCTPOCHHUSD» C IPUMEHEHHUEM COBPEMEHHBIX METOJIOB M MHCTPYMEHTOB
MaTEeMaTHYECKOTO0 MOJICTTMPOBAHUS CHCTEM H MIPOIIECCOB.

1.2. JlucumnimHa BXOAMT B  COCTaB  dYacTH, (HOpPMUPYEMOH  y4aCTHHUKAMH
00pa3oBaTeNIbHBIX OTHOIICHUH, 00pa30BaTEIbHOI MPOrpaMMbl BBICIIET0 00pa3oBaHus (ajiee —
OIl1 BO).

1.3. TlepeueHb mIaHUPYEMBIX PE3yJIbTATOB O0YUEHUS 110 AUCIUILUINHE, COOTHECEHHBIX C
IUTaHUpYyeMbIMH pe3ynbratamu ocBoeHust OI1 BO.

B pesynbrare M3ydeHus NUCIHMILIUHBI OOYYaIOUIUICS JTODKEH 00JalaTh CICTyHOIUMHU
KOMIICTCHIMSIMUA WJTH UX 4acTsAMH. KOMIeTeHIIMM M WHAMKATOPHI UX JOCTHKCHUS TIPUBE/ICHBI B
tabnuue 1.

Tabnuna 1 — [lepeyeHb KOMIIETEHIMI U HHIMKATOPOB MX JOCTHIKCHHSI

Kareropus (rpynna) | Kox n nHaumenoBanue | Kox n HauMeHOBaHUE MHIMKATOPA JOCTHIKEHHUS
KOMIIETEHINH KOMIETEHIIUU KOMITETEHINH
VK-1 Cnocoben
OCYIIECTBIISATh
KPUTHYECKUH aHAIU3
p VK-1.B.2 BnaseTh HaBbIKaMU UCIOJIb30BaHUS
MPOOJIEMHBIX
YHuBepcainbHble . aJITOPUTMOB U IIU(PPOBBIX CPEJICTB,
CUTyalluil Ha OCHOBE
KOMIIETEHIIUU IpeHa3HauYeHHBIX /IS aHaIu3a HHGOpMalluu 1
CUCTEMHOI'0
JAaHHBIX
M0JIX0/1a,
BbIpa0aThIBaTh
CTpaTEruIo NEUCTBUI
ITK-1 Cnocoben
dbopmynupoBaTh
LeJU U 33]]a4i
Hay4HbIX I1K-1.3.1 3HaeT NpUHLKIIBI IOCTPOEHUS U
HCCJIEIOBaHHM B (GYHKIIMOHUPOBAHUS 3JIEKTPOHHBIX CPEJCTB U
COOTBETCTBUHU C TEXHOJIOTUYECKHX IIPOLIECCOB
[TpodeccuonanbHblie | TEHASHIUSAMU U [TK-1.Y.1 ymeeT paccuuThIBaTh peXUMBI paOOTHI
KOMIIETEHIIUH NEPCIIEKTUBAMH AIIEKTPOHHBIX CPEACTB
pa3sBUTUA [1K-1.B.1 Bnaneer HaBbIKaMH BbIOOpA
AIIEKTPOHHBIX TEOPETUYECKUX U IKCIIEPUMEHTAIbHBIX METO/I0B
CpEJICTB U HCCIEeIOBaHUN
TEXHOJIOTUYECKHUX
MIPOLIECCOB, a TAKXKe
CMEXHBIX obJacTeit




HAayKHU U TCXHHKH,

CHOCOOHOCTh

000CHOBaHHO

BbIOMpATH

TEOPETUYECKHE U

JKCIIEPUMEHTAJIbHbIE

METO/JIbl U CPEJICTBA

pelieHus

c(hopMyJIUPOBAHHBIX

3aja4

[TK-2 Cnocoben

pa3zpabaThiBaTh

¢ pexTuBHBIC

anroputmsl pemenus | [1K-2.3.1 3HaeT MeToab! pa3paboTku

chopMynUpOBaHHBIX | 3PPEKTUBHBIX AITOPUTMOB PEIICHUS HAYYHO-
TpodeccuoHabHbLe 3aja4 ¢ HCCJIEIOBATENbCKUX 3aj1au
KOMIIETEHIIH UCIIOJIb30BaHUEM [TIK-2.Y.1 ymeeT ucnonb3oBaTh aaropuTMbI

COBPEMEHHBIX pEILIEHUs UCCIIE0BATENbCKUX 3a/1a4 C

S3BIKOB UCIOJIb30BAaHNEM COBPEMEHHBIX SI3IKOB

MPOrPaMMHUPOBAHUS | IIPOTPAMMHUPOBAHUS

1 o0ecreunBaTh ux

IIPOrpPaMMHYIO

peanu3aiuio

ITK-8 Cnocoben I1K-8.3.1 3HaeT coBpeMeHHbIE TEXHOJIOTHUYECKHE

pa3pabaTbIBaTh MPOLIECCHI TPOU3BOJICTBA DJIEKTPOHHBIX CPENICTB

TEXHUYECKHUE [TIK-8.VY.1 ymeer mpoBOIUTH aHATU3 U BHIOOP

3aJjaHus Ha POEKTH- | MEPCHEKTUBHBIX MaTePUaIoOB, TEXHOIOTHUECKUX
[TpodeccuonanvHbie | poBaHUe IIPOLIECCOB U 000PYAOBAHHUS JUIsl IPOU3BOJICTBA
KOMIIETEHITHH TEXHOJOTUYECKHIX AIIEKTPOHHBIX CPECTB

MPOLECCOB [1K-8.B.1 BnageeT HaBbIKaMU MOATOTOBKH

IIPOU3BOJICTBA TEXHUUYECKOTO 3aJ]aHus Ha TPOSKTHUPOBAHHE

AIIEKTPOHHBIX TEXHOJIOTUYECKHUX IPOLIECCOB TPOU3BOJICTBA

CPEICTB AIIEKTPOHHBIX CPECTB

Tabimue 2.

2. Mecro nucuumianssl B ctpykType OI1
HucnunnuHa MokeT 6a3upoBaThCsl Ha 3HAHUSX, paHee MPUOOPETEHHBIX 00YJarOITUMUCS
IIPYU U3YYECHHUH CIENYIOIINX JUCIUILINH!
— «lIpoexTrpoBaHUE CIOKHBIX TEXHUYECKUX CUCTEM,
— «CucTeMHbII aHaIu3 B IPUOOPOCTPOECHUI.
3HaHMs, TOJYy4YEHHBbIE NPU W3YYEHUU MaTepuala MaHHOM IHUCLUUIUIMHBI, MUMEIOT Kak
CaMOCTOSITENIbHOE 3HAUY€HUE, TAK U MOTYT MCIIOJIb30BaThCSl MPU U3yUYEHUU IPYTUX JUCIUILINH!
— «KoHcrpynposanue 9C a3pOKOCMUYECKHX CUCTEM U KOMILIEKCOBY;
— «KoMMnoHOBKa a3pOKOCMHYECKUX CUCTEM U KOMILIEKCOBY;

- ((HHaHI/IpOBaHI/Ie " OpraHu3alnysa Hay4YHbIX I/ICCHe}IOBaHI/Iﬁ " OIIBITHO-
KOHCTPYKTOPCKHXPabOT».

3. O0BeM H TPYAOEMKOCTh JUCITUTUTAHBI
JlanHple 00 o01eM o0beMe AMCHUILUIMHBI, TPYIOEMKOCTH OTAEIbHBIX BHJIOB y4eOHOU
paboThI MO TUCHUILUIMHE (M pacnpeielieHne 3TOW TPYJOEMKOCTH IO CEMecTpaMm) MpeICTaBIeHbI B

Ta6muma 2 — O06beM U TPYJ0EMKOCTh JUCITUTITUHBI




TpynoeMKocTh 1o

Bun yueOHoit paboThI Bcero ceMecTpam
Ne3
1 2 3

Oobwan mpyooemKkocmsp oucyunIuHwl, 3/ 108 3/ 108
3E/ (uac)
U3 Hux uacoe npakmuueckoi no020moeKu 12 12
AyoumopHhuie 3anamus, BCETO vac. 34 34
B TOM YHCJIE:

nexuun (JI), (gac) 17 17

1('IpaK)TI/I‘IeCKI/Ie/CGMI/IHapCKI/IC sansrus  (113), 17 17

qac

naboparopusie padbotsl (JIP), (dac)

KypcoBoii mpoekT (padota) (KII, KP), (uac)

9K3aMeH, (Jac) 36 36
Camocmosmenvnas paboma, Bcero (dac) 38 38
Buo npomesxcymounoi ammecmayuu: 3auer,
madd. 3ager, sk3amen (3auer, Judd. 3aug, OK3. JK3.
DK3.%*%*)

*k
IIpumedanue: kaHaUAATCKHI SK3aMeH

4. ConepxaHue JUCIUTUTHHBI
4.1. Pacnpeznenenue Tpy10€MKOCTH JTUCHUILIMHEI 110 pa3eiaM U BUAAM 3aHATUMN.
Pa3nensbl, TeMbl AUCHUILIMHBL U UX TPYAOEMKOCTh MPUBEIEHBI B TabmuIe 3.

Tabnuua 3 — Paznenbl, TeMbl TUCIHUILINHBI, UX TPYAOEMKOCTh

P Jlexnun I13 JIP KII CPC
a3/ebl, TEMBI JUCLHMIIINHEI (uac) (C3) (4ac) (qac) (dac)

Cemectp 3

Paznen 1. Mogeauposanne CUCTEM.
OcHOBHbBIC IOHATHS.

Tema 1.1. MogenupoBanne CUCTEM.
OcHOBHBIE IOHATHS U TepMUHOIOrUA. Llenu u
3aJ1a4i MOJETUPOBAHMUS.

Tema 1.2 CucTeMHBIH TOIXOI K
KOHCTPYHPOBAHMIO IEKTPOHHBIX CPEJICTBA
(3C). OC xak CUCTEMA. TexHOnOrn4ecKuii
nporecc u3rorosienus IC kak CUCTEMA.
Tema 1.3. QOmie IpUHIUIBI TOCTPOCHUS 2 0 0 0 4
MOJEJIEU u npeabsaBiseMble K HUM
TpeOoBaHUS.

Tema 1.4. MonenupoBaHue Kak CpesiCTBO
nossimieHnss DPOEKTUBHOCTU CUCTEM.
[TpuMeHeHrne METO10B MOACTUPOBAHUS IS
pelIeHNs pa3HOIUIAHOBBIX 33]a4 IpU CO3JaHUU
Y TIPOU3BOJICTBE DIIEKTPOHHBIX CPEIICTB.

Tema 1.5. Mcnionb30BaHue CynepKOMITbIOTEPHBIX
TEXHOJIOTUI B MOJICIMPOBAHUH CUCTEM




Paznen 2. MoaenupoBaHnue
AeTEPMUHUPOBAHHBIX M CTOXACTHYECKUX
CUCTEM

Tema 2.1. HenpepbIBHO J€TE€pPMUHUPOBAHHbBIE
CHUCTEMBI 3C. MOJIEJIU Tina D-CXEMA.
[Tporpammusrii kommieke «MatLab /Control
System Toolbox» kak HHCTpYMEHT
KoMmnbroTepHoro MozaenupoBanuss CUCTEM
tuna D-cxema.

Tema 2.2. JINCKPETHO IETEPMUHUPOBAHHBIC
CUCTEMBI 3C. MOJIEJIA tuna F-CXEMA.
[Tporpammusiii komrieke «LabVIEV» kak
UHCTPYMEHT IIPOEKTUPOBAHUSA U MOAETUPOBAHUS
CHUCTEM Ttuna «KOHEYHBI ABTOMAT»
Tewma 2.3. JIuCKpeTHO-CTOXaCTUYECKHE
CUCTEMBI 5C. MOJEJIN tuna P-cxema.
Tema Tema 2.4. [IporpaMMHBIN KOMITJIEKC
«WinQSB v.2.0» Kak HHCTPYMEHT pelICHHE
3a/1a4 MOJIeJIMpOoBaHUsl MapKOBCKUX ITPOLIECCOB

10

28

Paznen 3. CucreMbl MaccoBOro 00c/Iy:KMBaHUs
(CMO). MoaeaupoBanue CMO. Moaeu Tumna
Q-cxema

Tema 3.1. Ha3znauenue, CTpyKkTypa HOCTPOCHHUS

u npunuun ¢yakuonupoanus CUCTEM Ttuna
Q-cxema. CriocoOBbI MpeICTaBICHHS U OMTMCAHUSI.
Tema 3.2. Bunst OC, mogenupyembie kak CMO.
TexHOoIOTuYeCKHe MPOIECChl, MOACIUPYEMBIC
kak CMO.

20

Paspgensl, TEMbI JUCHUATUIMHBI

Jlexyu
(dac)

13
(©3)

JIP
(qac)

KIT
(qac)

CPC
(qac)

Tema 3.3. Ognokanansusie CMO ¢
(UKCHPOBAHHBIM YHCIIOM MECT OXKHIaHUS —
MOJIEJIM CMO tuna «M/M/1/m»

Tewma 3.4. Muorokanansaeie CMO ¢ oTkazaMu —
CMO tuna «M/M/n»

Tema 3.5. Muorokanansasie CMO ¢
(UKCUPOBAHHBIM YHCIIOM MECT OXKHIaHUS —
CMO tuma «M/M/n/m»

Tema 3.6. Onnokanansasie CMO ¢
HeorpaHnyeHHo ouepenpio — CMO Ttumna
«M/M/1/0x»

Tema 3.7. Muorokanaineasie CMO ¢
HeorpaHnueHHou ouepenpro — CMO tumna
«M/M/n/ooy

Tema 3.8. [IporpammubIii koMiieke «AnyLogic
Professional» /Simulation/ — xak uHCTpyMeHT
KOMIIbIOTEpHOT0 MojienupoBanust CMO

Pasnen 4. HerpaguunoHHblie criocoObl
MO/1eJINPOBaHUS

Tewma 4.1. MoaenupoBanue cuctem tuma N-
cxema. Ceru Ilerpu. IIporpaMmmubIii KOMIUIEKC
«AnyLogic Professional» /Petri Nets/» — kak
MHCTPYMEHT KOMITBIOTEPHOTO MOJEITUPOBAHUS
Cereii [letpn.

Tema 4.2. Heiiponnsle ceTH. Buabl HelpOHHBIX
cereil. [Iporpammusiil kommeke « TRAJANy —
KaK MHCTPYMEHT KOMIIbIOTEPHOTO
MOJIEJTMPOBAHNUS HEMPOHHBIX CETEM.

Hroro B cemectpe:

17

17

56

Hroro

17

17

56




[IpakThdeckass MOATOTOBKA 3aKIIOYAeTCSI B  HEMOCPEJACTBEHHOM  BBIMOJTHCHHH
oOydJalolmuMuUCs  OMNpelNeleHHbIX  TPYAOBBIX  (YHKIMH,  CBSI3aHHBIX ¢  Oya;yuleit
npodeCCHOHATIBHOMN 1S TETbHOCTBHIO.

4.2. CopneprxaHue pa3/ieioB U TeM JICKIIMOHHBIX 3aHSATHHA.
Copep:xanue pa3aesioB M TeM JICKIIMOHHBIX 3aHITHIA MIPUBEICHO B Ta0HIIE 4.

Tabmuua 4 — Copeprkanue pa3esoB U TEM JICKIIMOHHOTO IIHUKJIA

Homep HasBanue u conep:kanue pa3aeioB U TeM JIGKLIMOHHBIX 3aHATUH
paszaena
1 MogaeanpoBanne CUCTEM. OcHOBHBIE NOHATHS.
1.1 OCHOBHBIE NIOHSATHS U TEPMUHOJIOTUS
111 OCHOBHBIE OIIPEICIEHHS U TEPMUHOJIOTHSI
112 CoiicTBa, napametpsl U xapakrepuctuku CUCTEM.
CucTeMHBIH TOAX0 K KOHCTPYHUPOBAHUIO MIEKTPOHHBIX cpeacTBa (DC).
9C kak CUCTEMA.
Texnonornueckuit mponecc uzrorosienus IC kak CUCTEMA
1.1.3 3akon ¢pynkunonuposanusi CUCTEM
1.14 [enn 1 3agaun MOAEIMPOBAHUS
1.15 Knaccudukamus MOJIEJIEN
1.2 Ilocrpoenne MOJIEJIEW u npenbsiBisieMble K HUM TpeOOBaHUS
121 CrpykrypHo-pyHkimoHanbHas nekomnosuuss CUCTEM u MOJIEJIEU
1.2.2 [IpuHIMI HepapX1uecKOro MHOTOYPOBHEBOT'O MOJICIIMPOBAHUS
1.2.3 TpeboBanus, npeabsaiasiemsle K MOJIEJISAM
1.2.4 DTarnbl MOJICTUPOBAHUS
1.3 S¢pdexruBnocts CUCTEM.
MopaenupoBanue kak cpencto nossienuss YOPOEKTUBHOCTU CUCTEM
131 IIpencraBnenue cinoxubix CUCTEM B Bune crpatudunuposannoit MOJIEJIN
1.3.2 OOOEKTUBHOCTD kak komiuiekcHasi 0e3pa3MepHasi XapakTepUCTUKA
CUCTEMEL. Tpexmepnas BekropHas MOAEJIb DOOPEKTUBHOCTHU
CUCTEMBI.
HazBanue u conepkaHue pas3/ienoB U TEM JEKIUOHHBIX 3aHATHH
2.3.2 Ornipe/ieieHHs OCHOBHBIX BHI0B BeposiTHocTHEIX COBBITUI. OcHoBHBIE
cBoiictBa BEPOSITHOCTM! nosiBneHust 1 B3aUMOCBSI3U BEPOSTHOCTHBIX
COBbITUN
2.3.3 MapxkoBckue npoueccel. MapkoBcKue enu
2.34 HenpepoiBabie MapkoBckue nenu. YpasHenue Koamoroposa
2.35 HenpepbiBHble MapKOBCKHE 1ETIH «THOEIN» U «Pa3MHOKEHHS
236 Bapuants! pemenus 3anad Mmogenuposanust 9C Ha ocHoBe MO/JIEJIEN
tuna «BEPOATHOCTHBIN ABTOMAT»
3 CUCTEMbI MACCOBOT' O OBCJIY’ KUBAHUS (CMO).
MopenupoBanue CMO — MOJIEJIN tTuna Q-cxema
3.1 Hasnauenue, cTpykTypa noctpoenus u npuniun ¢pyukunonuposanuss CUCTEM

tuna Q-cxema. CriocoObI IpeICTaBICHUS U OTIMCAHMSL.

Bunet 9C, monenupyemslie kak CMO.
TexHonornueckue npoueccel, moaenupyemsie kak CMO.

3.1.1 Opnnokanansabie CMO ¢ GUKCHUPOBAHHBIM YHCIOM MECT OXKHIaHUS —
CMO tuma «M/M/1/m»

3.1.2 Muorokananbsaeie CMO c¢ otkazamu — CMO tuna «M/M/n»

313 Muorokananpabsie CMO ¢ pUKCHPOBaHHBIM YHCIIOM MECT OKUIAHUS —
CMO tuma «M/M/n/m»

3.14 Onnoxanansabie CMO ¢ HeorpanudeHHou ouepenpto — CMO tuma «M/M/1/00y

3.15 MHuorokanansabie CMO ¢ HeorpannueHHo# ouepepio — CMO tuna «M/M/n/ooy

3.2 [Tporpammusrii kommieke «AnyLogic Professional» /Simulation/ kak HHCTpyMEHT
KOMITbIOTEPHOT0 MoJienupoBanust CMO
4 Herpagnuuonubie cnoco0bl MOIeJIUPOBAHUS

4.1 MonenupoBanue cuctem tuna N-cxema. Cetu llerpu.




4.1.1 [Tporpammusrit kommieke «AnyLogic Professionaly /Petri Nets/» kak
MHCTPYMEHT KOMIbIOTepHOTO MoaenupoBanus Cereii [letpu.
4.2 Heitponnsie cetu. Bunbl HepoHHBIX ceTeil. [[puHIUIIBI TOCTPOECHUS U
(O YHKIMOHUPOBAHUS HEMPOHHBIX CETEH, CLIOCOOBI OIIUCAHUS.
4.2.1 [Tporpammusbiii koMmmieke « TRAJAN» kak HHCTPYMEHT KOMITBIOTEPHOTO
MOJICIMPOBAHMUS HEHPOHHBIX CETEH.

4.3. Ilpakmuueckue (cemuHnapckue) 3aHaAmus

4.4, Tlpaktuueckue (CEMHUHAPCKHUE) 3aHATUS
Tembl IpakTHUECKUX 3aHATHI U UX TPYJOEMKOCTh IPUBEICHBI B TAOJIHIIC 5.

Ta6smma 5 — [IpakTHdecKue 3aHsITHSI U UX TPYJ0EMKOCTh

TeMbI TpaKTUYCCKUX 3aHATHH U UX TPYAOECMKOCTh IIPUBEACHBI B TAOIHIIE 5

Ne
No | Tewmsnl TIPaKTHYECKHX DOPMBI IPAKTHUECKIX 3aHATHiL TpynoemkocTs, | pa3aena
1/ 3aHATUH (dac) JIACIIAIT
JIMHBI
Cemectp 3
1 | MoaenupoBanue u Pemenne npakrnueckux 3anad 2 Paspen
Hccae0BaHNe aHaJIM3a HEMPEPHIBHO 2
HEIPEPHIBHO nerepmunupoBadHbix CHCTEM OC
AeTepMUHUPOBAHHBIX | Ha ocHoBe MOJIEJIEUN Tumna
CUCTEM OC. JI-cxema, B TOM 4ucCIIE B
WHTEPAKTUBHON OpMe: peleHne
CUTYallMOHHBIX 3a/1a4 B popme
JICJTIOBBIX UI'D
2 | MoaenupoBanue u Pemenue npakruueckux 3aaau 4 Pazpnen
Hccae0BaHNe aHajIM3a JUCKPETHO 2
JIMCKPETHO nerepmunupoBadHbix CHCTEM OC
neTepMuHUpoBaHHbIX | Ha ocHoBe MOJZIEJIEUN Tuna
CUCTEM 5C F-cxema, B TOM uncie B
MHTEPAKTUBHOU (hopMe: peleHue
CUTYallMOHHBIX 3a/1a4 B opme
JICTIOBBIX UI'P
3 | MogenupoBanue u Pemenne nmpakTuueckux 3agay 4 Paznen
UCCIIEJOBaHNE aHaJIM3a JUCKPETHO-CTOXaCTUUECKUX 2
Ne
Ne | Tembl MpaKTHYSCKHX DOPMBI IPAKTHUECKHX 3AHSTHIA TpynoeMkocTs, | pazaena
/o 3aHATHH (dac) TUCIIHII
JIMHBI
JICKPETHO- CUCTEM 3C na ocnose MOJIEJIEU
CTOXaCTHUYECKUX TUIA
CHUCTEM BOC P-cxema, B TOM uncie B
MHTEPaKTUBHON opMe: peleHne
CUTYallMOHHBIX 33J1a4u B popme
JICJIOBBIX UTP
4 | MonenupoBaHue 1 Pemrenne npaktuyeckux 3amad 7 Pazpen
uccinenosanne CMO | anaimmsa CMO Ha ocHOBe 3
MOJEJIEA tuna Q-cxema, B TOM
quciie B MHTEPaKTUBHON (opme:
pellIeHre CUTYallMOHHBIX 3314 B
(hopMe IEeTOBBIX UTP
Bcero: 17

4.5. JlaboparopHble 3aHATUS
Tembl 1a00paTOPHBIX 3aHATHH U X TPYJOEMKOCTb IPUBEICHBI B TaOIUIIE 6.




Tabnuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYIOEMKOCTb

N3 Hux Ne
No TpynoeMKocTb, | IpakKTUYECKOU | pa3jena
HanmenoBanne 1abopaTopHbIX padboT Py - | 1P pasit
n/n (uac) IIOATOTOBKH, | JHCLIHII
JIMHBI

VY4eOHBIM [JITaHOM HE MPEAYCMOTPEHO

Bcero

4.6. KypcoBoe nmpoeKkTupoBaHHe/ BHITIOTHEHUE KyPCOBOU PabOTHI
Y4eOHBIM IIJITAHOM HE TIPEIYCMOTPEHO

4.7. CamocrosTenbHas paboTa 00yJIarOImuXCcs
Bunsl camoctosiTenbHON paboThI U €€ TPYAOEMKOCTh IPUBEIEHBI B TabnuIe 7.

Tabmuua 7 — Bugsl caMoCcTosTeNNbHON PabOTHI M €€ TPYIOEMKOCTb

Bun camocrositensHo# paboTh Bcero, yac Cemectp 3, yac
1 2 3

N3ydeHue TeopeTuuecKoro Marepuaia 12 12
mucturuael (TO)
KypcoBoe npoextuposanue (KII, KP)
Pacuerno-rpaduueckue 3aganus (PI3)
Brimonaenue pedepara (P)
[loaroroBka K TeKyIieMy KOHTPOJIIO 5 5
ycneBaemoctu (TKVY)
HNomaniree 3amanue (/13) 18 18
KonTponbuble pabotsl 3a0unnkoB (KP3)
[ToaroroBka K NpOMEKYTOYHOM aTTECTALIMI 6 6
(T1A)

Bcero: 38 38

5. IlepeueHb yueOHO-METOINYECKOTO OOECTIeUeHUS
JUISL CAMOCTOSITETTEHOM pabOThl 00YYAIONIMXCS TTO TUCIHUIUIUHE (MOJTYITIO)
Y4eOHO-MeTOInYeCKHe MaTepualbl JUIsl CaMOCTOSITeNIbHOW paboThl 00ydaromuxcs yKa3aHbl B

.. 7-11.

6. IlepeueHb MEYATHBIX M ANEKTPOHHBIX YUCOHBIX U3TaHUN

[lepeueHb meYaTHBIX U SJEKTPOHHBIX YUEOHBIX U3/IaHUH TIpUBeIeH B Tabmulle 8.
Tabmuna 8— [lepedeHb NMEYaTHBIX U MJICKTPOHHBIX YUCOHBIX M3IaHHMA

KomnuecTso
HK3EMILISIPOB
Mudp/ B OHOMoTeKe
URL azpec bubnuorpaduyeckas ccpuika (kpome
ANEKTPOHHBIX
HK3EMILISIPOB)
YK 519.71 (075.8) Brixosanerr, B.C. Teopust aBTomaToB: yueOHOE 0
B8&8 nocobue 1151 By308/ B.C. BeixoBduy1. —
URL: Tupacnons: PUO IIT'Y, 2001. — 87 c.
https://doc.knigi-x.ru




Y/IK 519.872 Adonun B. B., Mypromun ,C. M., ®enocun, C. A. 0
AT3 OcHOBBI aHaimsa CHUCTEM MacCOBOTO

URL: obcimyxxkuBanusi. — Capanck: M3a-Bo MopaoBckoro
https://search.rsl.ru yH-ta, 2003. — 234 c.

7. IlepeueHb 31EKTPOHHBIX 00Pa30BaTENbHBIX PECYPCOB
UH(POPMALIMOHHO-TEIIEKOMMYHHUKAIIMOHHOHU ceTn « HTepHeT»
Ilepeuens DIIEKTPOHHBIX 00pa3oBaTeNbHbIX pecypcoB UH(pOPMaLMOHHO-
TEJIEKOMMYHUKAaMOHHON ceTtu «/HTepHeT», HEOOXOOUMBIX i OCBOEHHUS JIUCLUIUIMHBI
npuBe/ieH B Tabsmie 9.

Tabmuma 9 — IlepedyeHp OJIIGKTPOHHBIX O0pPa30BaTEIBHBIX PECYPCOB HH(POPMAIOHHO-
TEJICKOMMYHHUKAIMOHHOMN ceTn « HTepHeT»
URL anpec Haumenosanue
http://lib.aanet.ru/ é[oc(:)Tygolz OBC «Jlanb» ocymectBisercs 1o goropopy Ne 27, No28 ot
7.01.2021
Hoctyn B ObC «ZNANIUM» ocymiectsisiercs mo qorosopy Ne 071 ot
24.02.2021 .
Hoctyn B 9bC «}OPAUT» ocymectsisiercs o goroopy Ne 070 ot
24.02.2021

8. Ilepeuenr HHPOPMAITMOHHBIX TEXHOJIOTUI
8.1. IlepeyeHp TPOrpaMMHOTO OOECHEYCHHS, MCHOJIB3YEeMOTO MpPU OCYIIECTBICHUU
00pa30BaTEILHOTO MpOoIecca M0 JUCIUIIIHHE.
[Tepeuenp UCMONIB3yeMOTro IPOrpaMMHOTO oOecTieueHHs npeacTabieH B Tabuune 10.

Tabmuna 10— [TepeueHs mporpaMMHOT0 00€CIICUCHIS

Ne i/t HanmenoBanue

He npenycmotpeno

8.2. IlepeucHb MH()OPMAITMOHHO-CITPABOYHBIX CUCTEM,HCIT0JIb3yEeMBIX pu
OCYIIECTBIIEHUU 00pa30BaTEIHLHOTO MPoliecca Mo AUCIUILTUHE

[lepeuens WCTHONB3yeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM TIPEICTABICH B
Tabmmite 11.

Tabnuna 11— [lepeuens nHGPOPMAITMOHHO-CIIPABOYHBIX CUCTEM

No /1t HanmenoBanue

He npenycmorpeno

9. MarepuanbHO-TeXHUYeCKas 6a3a
CocrtaB  MaTepUAIbHO-TEXHUYECKOH 0a3bl, HEOOXOIUMOW Ui  OCYIIECTBICHUS
00pa3oBaTeNLHOTO Mpoliecca Mo AUCHUILINHE, TpecTaBieH B Tabiauuel 2.

Tabmuma 12 — CocTaB MaTepHaIbHO-TEXHIUYIECKON 0a3hl

Ne HaumeHoBaHMe cOCTaBHON 4acTH Howmep aynutopuu
/I MaTepuaIbHO-TEXHUYECKOUN Oa3bl (Tipu HEOOXOTUMOCTH)

JlexinoHHAs ayIUTOPUS

MynsTuMeanitHas TEKITUOHHAS ayTUTOPHS

10. OueHouHbIE cpeACTBA ISl IPOBEICHUS TPOMEKYTOUHOUN aTTECTAIINH
10.1. CocTaB OIIEHOYHBIX CPEIACTBIJIA TPOBEJACHHUS IPOMEKYTOYHOW aTTEeCTaIlluu
oOyJaromuxcs Mo AUCHUIUINHE IPUBEACH B Tabnuie 13.


http://lib.aanet.ru/

Tabmuna 13 — CocTaB OIEHOYHBIX CPEACTB Il IPOBEIECHUS IPOMEKYTOUHOM aTTeCTaIllH

Bua npomexyTo4HON aTTecTaluu IlepedyeHb OLICHOUHBIX CPEACTB
OK3aMeH Crucok BONPOCOB K IK3aMEHY;
DK3aMeHaI[HOHHEIC OUJICTHI,
3amaun;

10.2. B kayecTBe KpUTEpUEB OICHKH YpOBHSA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJarouMMHCs MPUMEHseTCsl 5-0ayulpHas MIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIINI, KOTopas mpuBeaeHa B Tabuune 14. B TeueHne cemecTpa MOXKET UCIOIB30BaThCS
100-6amtpHas ~ mIKajga — MOAYJIBHO-PEUTHMHTOBOM  CHCTEMBl  YHHUBEpPCUTETa,  IIpaBUja
UCTIOJIb30BaHUSI KOTOPO, YCTAHOBJIEHBI COOTBETCTBYIOIIUM JIOKAJILHBIM HOPMATUBHBIM aKTOM
['VAIL
Tabmuna 14 —Kpurepuu onieHKr ypoBHS chOPMHUPOBAHHOCTH KOMIETEHITHH

OlieHKa KOMIIETCHITHH

XapakreprucTika chopMUPOBAHHBIX KOMITIETCHITHIN
5-0ayuipHad mIKaia PaKTep (bopvmp

— oOyyaromuiicss TIyOOKO H BCECTOPOHHE YCBOWI IPOTPAMMHBII
MaTepHa;

— YBEPEHHO, JIOTUYHO, ITOCIIEI0BATEILHO U TPAMOTHO €0 M3J1aracr;

— ONUPAsCh HA 3HAHUS OCHOBHON W JIOMIOJHHUTEIBHOHN JIUTEPATYPHI,
TECHO MPUBS3LIBACT YCBOCHHBIC HAYYHBIC IMOJIOKCHHSI C MPAKTUICCKON
JESTSIILHOCTHIO HAIPABIICHHS;

— yMeJI0 00OCHOBBIBACT U ApPTYMEHTUPYET BbIIIBUTAEMbIC UM H/ICH,

— JIeJIaeT BBIBOALI H 000OIIECHHUS;

— cBOOOJIHO BJIAJICET CHCTEMOM CIIeMaTN3UPOBAHHBIX TTOHSTHH.

«OTIIMYHO»
(Ga4YTCHO»

— o0yyJarouuics TBEpI0 YCBOMII MPOTPAMMHBIN MaTepuai, rpaMOTHO U
[0 CYIIECTBY U3JIaraeT €ro, ONupasch Ha 3HAHUS OCHOBHOM
JTUTEPaATYPhL;

— HE JIOMYCKAET CYIIECTBEHHBIX HETOYHOCTEHH;

— YBSI3BIBACT YCBOCHHBIE 3HAHUS C TMPAKTHUYECKOW JIE€ATEIbHOCTHIO
HallpaBJICHUS;

— apryMEHTUPYET Hay4YHbIE MTOJ0KEHNUS;

— JIeJaeT BBIBOJBI M 0000IIEHHUS;

— BIIAJICET CHCTEMOM CTICIIMAIM3UPOBAHHBIX TOHITHH.

«XOPOIIIO)»
«3aYTCHO»

— o0yyaromuiicss YCBOMJI TOJBKO OCHOBHOW MPOrpaMMHBIN MaTepual,
M0 CYIIECTBY M3JIaraeT €ro, ONHpasch Ha 3HAHUSA TOJbBKO OCHOBHOM
JTUTEPaTypHI,

— JIOMYCKaeT HEeCYIIECTBEHHbIE OIMOKH U HETOYHOCTH;

— UCIIBITBIBAET 3aTPYAHEHUS B MPaKTUYECKOM NPUMEHEHHHM 3HaHUI
HaIlpaBJICHUS;

— ¢J1a00 apryMEeHTHPYET HayuHbIE MTOJI0KEHMUS,

— 3aTpynHsieTcs B GOpMYJIUPOBAHUHU BBHIBOJOB U 000OIIICHUH;

— YaCTHYHO BJIAJEET CUCTEMON CIIeIMAIU3UPOBAHHBIX MOHSITHIA.

«yZIOBJIETBOPUTEITHHOY
«GauTEHO»

— o0yyJaromuiics He YCBOMJI 3HAYUTEIBHOM 4YacTH MPOrpaMMHOIO
MaTrepuana;

— JIOTyCKaeT  CYIIECTBEHHbIE  OMMUOKH W  HETOYHOCTH  TIpH
paccMOTpeHHH poOJIeM B KOHKPETHOM HalpaBlICHUH;

— MCIIBITHIBAET TPYIHOCTH B MPAKTUYECKOM PUMEHEHNUHN 3HAHUM;

— HE MOXET apryMEHTHPOBATh HAYYHBIC MTOJIOKCHHS,

— He QOopMYIHMPYET BHIBOAOB U 00001IEHUI.

«HEYIOBJIETBOPUTEIIHLHO
«HE 3aYTCHO»

10.3. TumnoBbie KOHTPOJIbHBIC 33aHUS WIIK MHBIE MaTePUAIIBI.
Bormpocs! (3agaun) nmst sKk3amMeHa mpeIcTaBieHbl B Tadimie 15.

Tabnuna 15 — Bonpocs! (3agaun) 11 9K3aMeHa




cxema. Kmaccudukarmus CMO. Ananu3 u cuate3 00bekToB Tiia CMO

ol

Ne Iepe Kon
w/ peUYCHB BOTIPOCOB (3a1a4) I dK3aMeHa HHIMKATOPA
1 Henu u 3agaun MoeaupoBanusi. Buasl cnoco00B MOJEIMPOBAHUS. VYK-1.B.2

Knaccudukanms monenei IIK-1.B.1
[1K-2.3.1
2 | DxBuBasieHTHAs nepenaToyHas GyHKIUS MOJENICH HeMpepbIBHO [IK-1.3.1
JETEPMUHUPOBAHHBIX CUCTEM C IOCIIECIOBATEIHLHON U NTapajlIeIbHON [IK-1.V.1
CTPYKTYPOU MOCTPOCHUS 3BEHBEB MOJECIIA CUCTEMBbI [IK-2.V.1
Ne I Kon
o/ epeyeHb BOIIPOCOB (3a/1a4) AJIs IK3aMeHa HHIMKATOPA
3 | CtpykTypHO-QYHKIIMOHAIBHAS JEKOMITO3HIHS Moaeu. [IpuHImI YK-1.B.2
HEpPapXUUECKOr0 MHOTOYPOBHEBOIO MOJACIUPOBAHNUS ITIK-1.B.1
I1K-2.3.1
4 | Anamu3 ycroitunBocTH cucteMsl. Kputepuii ['ypBuia [IK-1.3.1
IK-1.Y.1
IK-2.¥.1
5 | OcHOBHBIE 3TaNBl MOACTUPOBaHH. TpeOoBaHMs, IPEAbIBISEMbIE K YK-1.B.2
MozensM. Bepudukamus u Banuaamus MoIeIu TIK-1.B.1
I1K-2.3.1
6 DKBUBAJICHTHas NiepeaaToyHas QyHKUIKS MOJIeNel HempepbhIBHO IIK-1.3.1
JETEPMUHUPOBAHHBIX CUCTEM C OOpAaTHBIMU U MEPEKPEILHBAIOIUMUCS I[IK-1.V.1
CBSI3SIMU [IK-2.V.1
7 | DbdexkTuBHOCTh CUCTEMBI KaK KOMILJICKCHBIN Oe3pa3MepHbIit YK-1.B.2
nokaszareib. TpexMepHas BeKTOpHasi MOJIeb P GEKTUBHOCTH U €€ [IK-1.B.1
OIMCaHUE. I1K-2.3.1
8 IIpuMeHeHne METOI0B MOJIETUPOBAHUS: VK-1.B.2
® Ul ONTUMU3ALMY AITOPUTMOB PEIICHHUS HAyYHO- I1K-1.B.1
UCCIIEIOBATEIBCKAX TEXHUYECKHUX 33124, [IK-2.3.1
e 15 aHAMKM3a HH(POPMAIIMOHHBIX JaHHBIX, IK-2.V.1
e IS aHAJIKM3a U ONTHUMU3AIMH aJITOPUTMOB U PEKUMOB PabOTHI
AJIEKTPOHHBIX CPE/ICTB
9 IIpyuMeHeHne MEeTO10B MOJETTUPOBAHUS: VK-1.B.2
® I ONTUMU3ALMU aJITOPUTMOB PENIEHHS 33124 OPraHU3aluu IIK-1.B.1
Hay4HBIX HCCIIEN0BAHMM, Pa3pa00TOK M IPOU3BOACTBA DIEKTPOHHBIX IK-2.3.1
CPEICTB; TIK-8.B.1
e JUIg aHANMKM3a MHPOPMAIIMOHHBIX JTaHHBIX; TIIK-2.V.1
e Ul aHAJIM3a U ONITHUMHU3ALUU TEXHOJIOTMUYECKUX MPOLIECCOB
POM3BOJICTBA AIEKTPOHHBIX CPEJCTB
10 | ABromatsl Munu. Aromatsl Mypa. CriocoObl OnMcaHus: IIK-1.3.1
rpauvecKkuit, TaOJIUYHBIN, MATPUIHBINA [IK-1.¥.1
IK-2.Y.1
11 | Cucrema, KOMIUIEKC, KOMIIOHEHT. CBOICTBA, apaMETPhI U YK-1.B.2
XapaKTEPUCTUKUA MOJCIUPYEMBIX CUCTEM. [IK-1.B.1
I1K-2.3.1
12 | Ananu3 XapaKTepUCTHK HETPEPHIBHO JTE€TEPMUHUPOBAHHBIX CUCTEM Ha IIK-1.3.1
OCHOBE Mojiesiet Turma JI-cxema TIK-1.V.1
IK-2.Y.1
13 | duckperHo-croxactuueckue cucteMbl. Moaenu tuna P-cxema. IIK-1.3.1
Ha3znauenue, cTpykTypa oCcTpoeHusi, IPUHIHI (YHKIIMOHUPOBAHUSI. [K-1.¥.1
CriocoObl IpeicTaBIeHMsI U ONMCAaHUs BEPOSATHOCTHBIX aBTOMAaTOB IIK-2.V.1
14 | JIuckpeTHO AeTepMUHUPOBAHHBIE CUCTEMBL. ABTOMAThI MMIIH. [IK-1.3.1
ABTomatsl Mypa. AHalIN3 U CUHTE3 TUCKPETHO JETEPMUHUPOBAHHBIX [IK-1.V.1
CUCTEM. [IK-2.V.1
15 | MoaenupoBaHue CUCTEM MAacCOBOTO OOCITYKUBaHHE — MOJIENN TUTIa Q- II -1.3.11
[IK-1.V.
[IK-2.V.1
[IK-8.3.1
[IK-8.V.1
ITK-8.B.1

=
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bysknus, S-QyHKIMs, THHEHHAS QYHKITUS aKTHBAIIIH.

16 | Ceru Iletpu. Monenu tuna N-cxema. Maremaruueckoe u rpaguyeckoe I1K-1.3.1
onrcanue ceteit [letpu. AHamu3 0OBEKTOB C UCTIOIB30BAaHUEM CETEH [IK-1.V.1
[Tetpu [IK-2.V.1

[1K-8.3.1
[TIK-8.V.1
I1K-8.B.1

17 | Muorokanansabie CMO ¢ puKCHpOBaHHBIM YHCIOM MECT OKHJIaHUs IK-1.3.1
(M/M/n/m). I'papuueckoe 1 MaTeMaTHUECKOE ONMCaHUE. AHAIIN3 [K-1.V.1
XapakTepUCTUK (P PEKTUBHOCTH [K-2.VY.1

Ne I Kon

/i epeyeHb BOIIPOCOB (3a/1a4) AJIs IK3aMeHa HHMKATOPA

I1K-8.3.1
IK-8.Y.1
I1K-8.B.1
18 | HeiiponHsble cetu. Buibl HEMPOHHBIX cE€TEN: TPUHIUIIBI IOCTPOCHHUS U IIK-1.3.1
(O YHKIIMOHUPOBAHUS, CITOCOOBI OITUCAHMS [IK-1.V.1
[1IK-2.V.1
ITK-8.3.1
IIK-8.Y.1
IIK-8.B.1

19 | IlocnenoBarenbHOE U pacupeeIeHHOe MoienrpoBanne. OcOOEHHOCTH YK-1.B.2
MOJICJIMPOBAHUS Ha OCHOBE MPUHIIUIIOB Napauienu3ma. OcodeHHOCTH [IK-1.B.1
anmapaTHbIX U IPOrPaMMHBIX CPEICTB ISl MOJAEIMPOBAHHS HA OCHOBE [IK-2.3.1
MPUHIIMIIA TTapajuiean3Ma. 3aKkoH AMana.

20 | DkBUBaJIeHTHAas MepeaaToyHasi PyHKINS MOIeel ¢ OOpaTHBIMU U 1IK-1.3.1
nepexkpenmBaromMucs cesssimu. [Ipasuino Meiicona. [K-1.V¥.1
MHOrOKOHTYpHBIE MOJIENIN IIK-2.V.1

21 | IlpencraBieHue CIOKHBIX CUCTEM B BHJIE€ CTPAaTHU()DUIIMPOBAHHON YK-1.B.2
Mozenu. CriocoObl OnucaHus IIK-1.B.1

I1K-2.3.1

22 | AHanu3 KayecTBa PETryJIMPOBAHKS HEIIPEPBIBHO 1ETEPMUHUPOBAHHBIX [IK-1.3.1
CUCTEM: IpsiMasi 1 MHTErpajbHas OLEHKA KauecTBa Ha OCHOBE MOJIeJIei [K-1.V.1
tuna J[-cxema [K-2.¥.1

23 | CucreMbl MaccoBOro 0OCIyKHBaHKE — MpaBuiIa GOpMUPOBAHUS IIK-1.3.1
ouepeneit. «['opsure» U «XOJIOIHBIE) 3asIBKU. IK-1.¥.1

I1K-2.VY.1

24 | OnnokananbHble CMO c HeorpanudeHHol ouepennio (M/M/1/00) IIK-1.3.1
I'paduueckoe u MaremMaTHYeCKOe ONUcaHue. AHAIN3 XapaKTePUCTUK [IK-1.V.1
3¢ (HeKTUBHOCTH [K-2.V.1

I1K-8.3.1
[IK-8.Y.1
ITK-8.B.1

25 | Mapkosckue npoueccel. YpaBHenune Konmoroposa. HenpepriBHbie IIK-1.3.1
MapxkoBckue 1enu «ruOuii U pa3MHOXKeHUs». ['paduueckoe u [IK-1.V.1
MaTeMaTUYECKOE ONMCAHUE IIK-2.V.1

26 | Muorokanansabie CMO c otkazamu (M/M/n). 3agaua Dpnanra. IK-1.3.1
I'paduueckoe 1 MaTeMaTH4ECKOE ONMHUCaHNE. AHATIN3 XapaKTePUCTHK [IK-1.V.1
3¢ (HEeKTHBHOCTH IK-2.V.1

[IK-8.3.1
[IK-8.V.1
ITK-8.B.1

27 | ®opmyna Jluttna. Uccnengoanue CMO ¢ moMomipio JuarpaMmm IIK-1.3.1
nHTeHCUBHOCTEN nepexooB. OnHokaHanbHble CMO ¢ pukcupoBaHHBIM [K-1.V.1
gucaoM Mect oxunanus (M/M/1/m) - rpadudeckoe 1 MaTeMaTHUECKOE IK-2.V.1
onucaHue. AHaJIN3 XapaKTePUCTHK (P PEeKTUBHOCTH [IK-8.3.1

[IK-8.V.1
ITK-8.B.1
28 | Heitponnsie cetu. Buapl akTHBallMOHHBIX (QYHKIIMA: TOPOTOBast IIK-1.3.1
[K-1.V.1
IIK-2.V.1

=
N —




29 | Muorokanansasie CMO ¢ HeorpaHudeHHOM ouepenasio (M/M/n/oo). I1K-1.3.1
I'paduueckoe 1 MaTemMaTHueCKOE OMUCAaHUE. AHAIN3 XapaKTEPUCTUK IK-1.V.1
a¢ddexTuBHOCTH [IK-2.V.1

I1K-8.3.1
[K-8.Y.1
I1K-8.B.1
30 | Craructuueckoe moaenuposanue. Merox Monte-Kapio. BapuanTsl VYK-1.B.2
MOZICJIIMPOBaHUs Ha 0CHOBE MeToia MonTe-Kapuo. [IK-1.B.1
[1K-2.3.1
IK-2.Y.1
Bormpocsr (3amaun) nis 3avera / qudd. 3adera npeacTaBieHsl B Taduie 16.
Tabnuna 16 — Bonpocs! (3a1aun) 1uis 3auera / qudd. 3agera
. Kon
No /it [Tepedens BonpocoB (3amav) myist 3adeta / nudd. 3auera HHKATOPA
Y4eOHBIM IJIJAHOM HE IPESYCMOTPEHO

[lepeuenr TeM JIsi KypCOBOTO TPOCKTHPOBAHUS/BBIIIONHEHUS KYPCOBOW pabOTHI
MpeACTaBICHBI B Ta0mwmIe 17.
Tabmuna 17 — Ilepedern TeM JUIsi KypCOBOTO IPOSKTHPOBAHMSI/BBITOJIHCHUST KYPCOBOM paOOTHI

No 1/ [TpuMepHBIii IepedeHb TeM il KypCOBOI'O IMPOEKTUPOBAHUS/BBIIIOJIHEHUS
B KypCOBOi1 pabOThI

Y4eOHBIM IUTAHOM HE MIpEaAYCMOTPCHO

Bompocel st mpoBeneHuss TPOMEXYTOYHOM aTTeCTallud B BHJE TECTUPOBAHUS
IpeJICTaBICHBI B Ta0nwmie 18.

Tabmuna 18 — [IpumepHBbIii IepeueHb BOITPOCOB ISl TECTOB

Kon

Ne n/nt ITprMepHBIii TepeueHb BOIPOCOB VIS TECTOB
WHAMKATOpa

He npenycmorpeno

[lepeueHp TeM KOHTPOJIBHBIX PabOT MO NUCHUIUIMHE OOYYarolUXCsl 3a09HON (OPMBI
oOydeHus1, IpecTaBieHbl B Tabmuie 19.

Tabmuna 19 — IlepedeHb KOHTPOJIBHBIX PadOT

Ne n/mt IlepeyeHb KOHTPOJIBHBIX PadOT

He npenycmorpeno

10.4. MeToquveckre  MaTepUaibl,  ONPEACISAIONIAE  TPOUEAYPHl  OICHUBAHUS
WHAUKATOPOB, XapaKTEpU3YIOUIUX dTanbl (OPMUPOBAHHUS KOMIETCHIIUN, COJIEpKaTcs B
JIOKaJbHBIX HOPMATUBHBIX akTax [ YAIl, periaMeHTHpyIONUX TOPSIOK U TPOIEAYPY
MPOBEJICHUS TEKYIIEr0 KOHTPOJIS yCIIEBAEMOCTH U MPOMEKYTOUHOM aTTeCTallii O00yJaroIInXcs
I'VAIL

11. MeToanyeckue yKazaHusi JJisi 00y4arOIIHUXCS M0 OCBOEHU IO THCHMIIIMHBI

11.1. Memoouueckue ykazanusa 014 00y4aIOWUXCA NO OCE0CHUIO JIEKYUOHHO20
mamepuana

OcHOBHOE Ha3HAa4Y€HHE JIEKIIMOHHOIO MaTepuaja — JIOTMYECKH CTPOWHOE,
CHCTEMHOE,[NIy00KOE U CHOE U3J10KeHne yueOHoro Marepuana. Hasnauenue coBpeMeHHON
JIEKUMU B paMKax JUCIUIUIMHBI HE B TOM, YTOOBI OJYYUTh BCIO MHGOPMAIUIO 110 TEME, a B
OoCcBOeHUHU (yHIAaMEHTAIbHBIX MPOOJeM IUCHUIUIMHBI, METOJOB HAy4YHOrO I1O3HaHUS,
HOBEHIINX JOCTH)KEHUH HaydHOM Mbiciu. B yueOHOM mpoliecce JIEKIHs BBIIOJTHSIET
METOAOJOTMYECKYI0, OpraHU3alMOHHYI0 U HHPOpMauuoHHyl0 ¢(yHKiuu. Jlekuus
pacKkpbIBaeT MOHATUHHBIA ammapaT KOHKPETHOW o0jacTu 3HaHUs, e€ NpoOJeMbl, JaeT
LEIbHOE IPEACTaBICHUE O JAUCLUIUIMHE, II0KAa3bIBA€T B3aMMOCBI3b C JPYTUMHU




JTUCIUIUIMHAMU.

[Inanupyemble pe3yabTaThl IPU OCBOCHUU 00YYAIOIUMHUCS JIEKIIMOHHOTO MaTepuaa;

— TOJyYEHHE COBPEMEHHBIX, LIEJIOCTHBIX, B3AUMOCBI3aHHBIX 3HAaHUH, YPOBEHb
KOTOPBIXOMPEIEIAETCS LEIEBOM YCTAHOBKOU K K0 KOHKPETHOU TEME;

— TOJy4YEHHE OIbITAa TBOPUECKON PabOTHI COBMECTHO € IIPENOAABATEIIEM;

— pa3BuTHE MpOo(ecCHOHAIBHO-IETOBBIX  KauyecTB, JIIOOBU K

IpeIMETy HMCaMOCTOSTEIbHOIO TBOPYECKOTO MBIIIJIEHUS.

— TOsBIIEHHWE HEOOXOAMMOr0 HHTEepeca, He0OOXOIUMOTO sl CAaMOCTOSTEIbHON

paboThI;

— TOJy4YEHHE 3HAHUN O COBPEMEHHOM YPOBHE Pa3BUTHsI HAYKU U TEXHUKH U O
MIPOTHO3EUX Pa3BUTHUS Ha ONM>KaNIIINe rOJIbl;

— HAY4YHUTHCSI METOAMYECKH 00pabdaThiBaTh MaTepHall (BbIAEIATH IJIaBHBIE MBICIH
UII0JIOKEHHUSI, TPUXOTUTH K KOHKPETHBIM BBIBOJIaM, TOBTOPSTH X B Pa3IMUHbIX
(bopmyIHpoBKax);

— TOJIy4YeHHE TOYHOTO MOHMMAaHUS BCEX HEOOXOAUMBIX TEPMUHOB U TIOHSATHIA.

JIeKIMOHHBIN MaTepuanl MOXET COIMpPOBOXKAATHCA JEMOHCTpalMe clnaijioB u
WCIOJIB30BAHUEM PA3JaTOYHOTO MaTepuana IMpH IMPOBEACHUU KOPOTKHX AMCKYCCHHA 00
0COOEHHOCTSIX IPUMEHEHHUS OTIACIBHBIX TEMATHK MO JUCIUIUINHE.

CTpyKTypa OpeoCcTaBlIeHUs] JEKIIHOHHOTIO

Marepuaia:1l yacte. Beenenue;

2 yactb. 3noxenue conepxkanus (OCHOBHAS 4acTh

paszzena/TeMsl);3 4acTh. 3aKIIIOUCHUE;

4 yactb. IHTEpaKTUBHAS YaCTb, BKAIOUAIOWASL

— OTBCThI HAa BOIIPOCHI O6y‘IaIOHII/IXC$I;
— KpaTKas JUCKYCCHUs 11O TEMC,
— TBOPYCCKOC NOMAIIHEC 3aJaHUC JJIA CaMOCTOSITEIIbHOM pa6OTBI.

11.2 Memoouueckue yKaszanus 011 O00YUAOWUXCA NHO  HPOXOIHCOCHUIO

NpaKmMu4ecKux 3aHAmuil

[IpakTHdeckoe 3aHATHE SBISCTCS OJHOM W3 OCHOBHBIX (DOpM OpraHU3aluu
y4e0HOTro IIpoIiecca, 3aKJIF0YAIONIascs B BBIMOJHCHUN O0YUYAIONUMUCS 0] PYKOBOJICTBOM
mpernoaBaTeliss KOMIUICKCa yUeOHBIX 3aJaHUN C IEbI0 YCBOCHUS HAYYHO-TCOPETHUCCKHUX
OCHOB y4€0HOHN IUCHUIUIMHBI, MPUOOPETCHUs] YMEHHI W HAaBBIKOB, OIBITA TBOPYECKOM
NEeSATEIbHOCTH.

Ilenpto MpakTUYECKOTO 3aHATUS Uil  OOydaromierocss SBISETCS TMPUBUTHE
oOydaromuMcsi yMEHHH ¥ HaBBIKOB MPAKTUYECKOM JEATEIBHOCTH M0 HM3ydyaeMoi
JTUCLUIIIUHE.

[Tnanupyemble pe3ynbTaThl IPU OCBOCHUH 00YYaIOIIMMCS IPAKTHYECKUX 3aHATHI:

— 3aKperuieHue, yriayOJeHue, paclIMpeHue U AeTaau3aius 3HaAaHUi Tpu
PEIICHUUKOHKPETHBIX 337124,

— pa3BUTHE I[IO3HABATEJIBHBIX CIIOCOOHOCTEH, CaMOCTOSATEIbHOCTH

MBIIIIEHUS, TBOPUYECKON aKTUBHOCTH;

— OBJAJICHHE HOBBIMH METOJAaMHU U METOJIMKAMHU WU3y4YeHUs KOHKPETHOM
y4eOHOU TN CITUTUIMHBI;

— BBIPAOOTKA CMOCOOHOCTH JIOTHYECKOTO OCMBICIIEHUSI TOJTYYEHHBIX 3HAHUN
JUISIBBITIOJIHEHU S 3aaHUI;

— obecredyeHne parMOHAIIBHOTO COYETAaHMs KOJJIEKTUBHOW W WHIAMBUIYaJTbHON
dbopMoOyueHus.

TpeboBaHust K MPOBEICHUIO MPAKTUYECCKHUX 3aHATUI

[IpakTuueckue 3aHATUS JOJDKHBI TPEACTABIATH COOOW 3aHATHS IO PEIICHUIO
Pa3IUYHBIX MPUKIAJHBIX 3a/1a4 MOJECIUPOBAHMS CHCTEM U IMPOLIECCOB, 00pa3Ilbl KOTOPHIX
ObUTH JaHBl Ha JIEKIUAX. B HTOre y KakIoro o0ydaromierocst ITOJDKEH ObITh BhIpaOOTaH
oTpeaeNeHHbINH MPo(dhecCHOHANBHBIN MOAX0/T K PEIICHUIO 3a/ad.

[IpakTuyeckuie 3aHATHS TPOBOASATCS MO KOJUIEKTUBHON (hopme.

Jlist ycmemrHoro JIOCTHOKEHHUs Y4eOHBIX IeNiell MPakTUYeCKHX 3aHSATHH TpH HX
OpraHU3aIMH JIOJKHBI BBITIOJIHATHCS CIICTYIOITNE OCHOBHBIE TPEOOBAHMUS:

— 3aJa4M, TMpejiaraeMple JUIsl  pelieHds OO0y4alolmuMCs, JOJDKHBI — OBITh
MaKCUMaJIbHO MPHUOIUKEHBI K PeaTbHBIM COOTBETCTBYIOIIMM CIIEIIUATBHOCTH OOyYeHUs U
OyayumM  (QYHKIHOHAIBHBIM — MPO(EeCcCCHOHANBHBIM  O0SI3aHHOCTSAM  CUTYallHOHHBIM
3a/1auam;




— IEHCTBUsI OOY4aroIIMXCsl JOJDKHBI COOTBETCTBOBaTh paHEe M3YYEHHBIM Ha
JEKIMOHHBIX3aHATUAX METOJIMKAM M METOJjaM PELLEeHMs 3a/1a4;

—3a/1aHus, BbIJaBaeéMble OOYYAIOLIUMCS, JOJDKHBI OBITH HAIpaBlIEeHbl Ha
no3TanHoe (OPMUPOBAHME YMEHMH M HABBIKOB OOYyYaroIIMXCsl, T.€. ABHIKEHHE OT
3HAaHWN K YMEHMSIM UHABBIKAM, OT IIPOCTOTO K CII0)KHOMY.

[Tocne BBIMONMHEHUS 33JaHUN N0 PELICHUIO 3a]a4 MPOBOIUTCS OOCYKICHHE,
JaeTcsKpaTKas OIleHKa JeHCTBUI 00ydaronixcs.

11.3 Memoouueckue ykazanus o011 00YUAIOWUXCA NO  HPOXOIHCOCHUIO

camocmoamenvHoil paoomaol

B X01€ BBINIOIHEHUS CAMOCTOSATEIBHOM pa0OThI, 00YJAIOIIHIACS BBIOIHSIET padoTy
0 3aJaHUI0 W TpPH METOJUYECKOM PYKOBOJICTBE TperojaaBareis, HO 0e3 ero
HEMOCPEJACTBEHHOT'O yYacTHsI.

B mpouecce BBIMOJNHEHUS CaMOCTOSITENBHOM paboThl, Yy oOywarouierocs
dbopMupyercs 1enecoodpa3Hoe MmIaHupOBaHUE pabovyero BpeMEeHH, KOTOPOE MO3BOJISIET UM
pa3BUBaTh YMEHHUS WM HAaBBIKM B YCBOCHHHM M CHCTEMaTH3allUd MPUOOpETaeMbIX 3HAHMIA,
o0ecrieurnBaeT BHICOKHI YPOBEHBb YCIIEBAEMOCTH B TMEPUO OOyUEHUsI, IOMOTAET IMOTYIHTh
HABBIKU TOBBIICHUSITIPO(ECCHOHATFHOTO YPOBHS.

MeroandyeckuMu MaTepuallaMy, HAMPABJISIIONIUMUA  CAMOCTOSITEIIbHYIO  paboTy
00yJarOIUXCsl, SIBIISTFOTCS:

— «KoHcneKT nekuuii», COCTaBsIeMbId OOYYaIOIIMMCSI B IPOIECCE
JICKIIMOHHBIX 3aHATHH;

— «Pabouas TeTpaap» MO MPAKTUIECKOMY KYPCY.

11.4 Meroauuyeckue yKa3aHus AJsi 00y4AIOMIMXCA MO MPOXOKIEHUIO TEKYIIEro

KOHTPOJIsI YCIIeBAEMOCTH.

Texkymuil KOHTPOJIb YCIIEBAEMOCTH INPELyCMAaTPUBAET KOHTPOJIb KadyecTBa 3HAHUMI
00y4aromuxcs, OCYIIECTBISIEMOTO B TEUCHHE CEMEeCTpa C IIeNbI0 OLEHHBAHUS XOJa
OCBOEHUS AUCLUILINHBIL.

Texymuii KOHTPOJIb 3HAHUN O0YUYAIOIIETOCS OCYIIECTBIIACTCS MO KAKIOMY pa3aeiy
JIEKIIMOHHOI'O Kypca II0Ciie 3aBepLIeHHUs OOydYeHHs 10 COOTBETCTBYIOLIEMY pa3leny
IIOCPEACTBAMTEKYILETO IPOMEKYTOUHOTO TECTUPOBAHHS.

Tect msa Texkymero rectupoBanust cogepkut 20 BOIPOCOB O COOTBETCTBYIOLIEMY
paszeiy, Ha KaXAbli U3 KOTOPBIX MpeJlaracTcs He MEHEE IByX BApMAHTOB OTBETOB.

3amaueit oOydaronierocs sIBISETCS BHIOOpP MPaBHIBHOTO OTBETa U3 IpeJylaraéMbIX
BapUaHTOB OTBETOB.

Kputepuem o1eHKH ycreBaeMOCTH OOydYaromlerocs IpH TEKYyIIeM KOHTpOJie
SIBJIAIOTCSI YPOBEHb OCBOEHHSI OOY4arOIUMCS M3y4aeMOM AUCHMILIMHBL, OLIEHUBAEMbIH IO
JIBYXYPOBHEBOH CUCTEME:

1 ypoBeHb «ycmeBaeT»: eciii OOy4aroUIuiicsl MpU TECTHUPOBAIM Aall HE MeHee 15
MIPaBUIIBLHBIX OTBETOB Ha BoIpock! u3 20;

2 ypOBEHb «HE YCIEBAET»: €CIU OOydaroUMiics NMpU TECTUPOBAIM Jaaid MeHee 15
MPaBUIIBHBIX OTBETOB Ha BoIpock! u3 20.

IIpy npoBeneHNM NPOMEXKYTOUYHOM aTTECTALlMU PE3YJIBTAThl TEKYLIEro KOHTPOJIA
YUUTBHIBAIOTCS CIEIYIOIINM 00pa3oM: K IPOMEKYTOUHOM aTTeCTalluu JOIyCKAIOTCS TOJIBKO
oOyuaroluecs, HOJHOCTbIO BHITIOJHUBIINE 3aJaHUs JJIs1 OLEHKU TEKYIIEeH YCIEBaeMOCTH C
PE3yJIbTaTOM «YyCIIEBAET».

11.5Memoouueckue ykazanusa 0131  00Y4AOWUXCA NO  NPOXOHCOCHUIO

RPOMENCYMOUHOU ammecmayuu.

[Ipomexyrounas aTTectanus oOydaroOIUXCs MpeaycMaTpuBaeT OlLIEHHWBaHUE
MIPOMEXYTOUHBIX W OKOHYATEJbHBIX pEe3ylbTaTOB o00yuyeHus mo aucuuruimHe. OnHa
BKJIIOYAET B ceOs:

— DOK3AMEH - ¢opma orieHKH 3HAHUH, MTOTYYEHHBIX 00YJaIOIIMMCS B TIPOIIECCe
M3YYCHHUS] BCEM TUCIUIUIMHBI WU €€ YacTH, HAaBBIKOB CaMOCTOSITENBHONH pPadoTHI,
CIOCOOHOCTH MPUMEHSTH UX AJIsl PEIICHUS MPAKTUYECKUX 3a/1a4.

DK3aMeH TMPOBOAMTCS TO0 OK3aMEHAIIMOHHBIM OuieTaMm. 3aJaHue KaXIoro

DK3aMEHAI[MOHHOTO OMJIeTa BKITFOYaeT:

— JIBa TEOPETHYECKHUX BOMPOCA M3 JIBYX PA3UYHBIX pa3JeioB Kypca JUIsl YCTHOTO
OTBETAIIOCIIC TIPEIBAPUTEIILHOMN MOJATOTOBKH (IIepeueHb YK3aMEHAIIMOHHBIX BOIIPOCOB
npeacTaBiacHB Tabmuie 15);

— OJHY TMPaKTUYECKYI  3a7ady, [OMJISKANIYI0  PEUICHHI0  O0yJaroluMcs

CaMOCTOSITEITHHO.



DK3aMeH, Kak [IpaBuilo, IPOBOJUTCS B IEPUO dK3aMEHAI[MOHHOMN CECCUu U
3aBepIIAeTCAATTECTAMOHHON OLIEHKO «OTIIUYHOY, «XOPOILIOY,
«yIlOBJIETBOPHUTEIBHOY,
«HEYOBJIETBOPUTEIILHO».
Kputepuu ouieHKH ypOBHS 3HaAHMH 00Yy4arolerocst Npyu MpoxX0oKICHUH
MIPOMEKYTOUHOMATTECTALIUU B COOTBETCTBUU C Tabmuieii 14.



Jluct BHeceHUsI U3BMEHEHUH B pabouyio MporpaMmy AUCHUILTAHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOJIA
3aceaHus
Kadeapsl

Ionmuce
3aB.

kadempoit




