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AHHOTaNMsA

JucuunnvHa «MoJenupoBaHHE CHCTEM» BXOAUT B 00pa30BaTENbHYI0 IPOrpaMMy
BHICHIEr0 00pa3oBaHHsA — IpOrpaMMy OakalgaBpuaTa IO HAIpPaBICHHIO IIOATOTOBKH/
cneuuanbHoct 09.03.02 «MHpOpPMAILIMOHHBIE CHUCTEMBI M TEXHOJIOTHH » HAIMpPaBICHHOCTH
«MHpopMaIOHHBIC CUCTEMBI M TEXHOJIOTHH B OHM3Hece». JIMCIUILINHA peanu3yercs Kadeapoit
«Ne42y.

JlucuumivHa HaneneHa Ha (JOPMHUPOBAHKE Y BBIITYCKHHKA CIISIYIOLIMX KOMIICTEHIMHI:

OIIK-1 «CrocobeH NpHMEHSTh €CTECTBEHHOHAYUHBIE M OOIIEHHXKEHEPHBIE 3HAHUSA,
METO/Ibl MATEMaTHYECKOTO aHAIN3a U MOJIEIMPOBAHHUS, TEOPETHIECKOTO U IKCIIEPUMEHTAIBHOTO
HccIe0BaHus B IPO(ECCHOHAIBHON EATETbHOCTH»

OIIK-8 «CrocoOeH TNpHUMEHATH MAaTeMAaTHYECKHE MOJENH, METOABl M CpEeACTBa
NPOEKTUPOBaHUS HHPOPMALIMOHHBIX U aBTOMaTU3UPOBAHHBIX CHCTEM»

IK-1 «Crioco6eH BBIIONHATH PaOOTHI IO CO3JAHUIO (MOIU(UKALINK) H COIPOBOXICHHIO
MH(OPMALUOHHBIX CUCTEMY

CognepxaHue IUCUMIUIMHBI OXBaThIBA€T KPYT BOIIPOCOB, CBSI3aHHBIX C H3YYCHHEM
MaTeMaTHYECKUX CXEM MOJEIUPOBAHUS M HUX HPUMEHEHHEM HPHU HCCIEAOBAHMU CIIOXKHBIX
cucteM 00pabOTKH, epeauul U XpaHeHust HH(opMaLum).

[lpenonaBanue MUCHMIUIMHBI IIPELyCMaTpHUBaeT cienyroniue (GopMbl OpraHu3aLUn
y4e6HOr0 Impolecca: JEKLHHU, 1a00paTopHbIe paboThl, CaMOCTOATENbHAs paboTa 00y4aromEerocs.

[IporpamMmoii IUCHMIUIMHBI MPEIYyCMOTPEHBI CIEAYIOLIHME BUIbI KOHTPOJS: TEKYIIMH
KOHTPOIIb YCIIEBAEMOCTH, IPOMEXYTOUHAs aTTeCTAlus B (hopMe IK3aMEHa.

OO01mast Tpy10eMKOCTb OCBOEHHsI JUCLMIUIMHBI COCTaBIISIET 4 3aUeTHBIX €IUHULBL, 144
Jaca.

SI3bIK 00yUEHHSI 0 JUCLUIIINHE «PYCCKUIDY

1. IlepeueHb MIaHUPYEMBIX PE3yIbTATOB OOYUEHHS 110 JUCIUIIIUHE
1.1. llenu mpenopaBaHys JUCIMILIMHEI 3aKIIOYAIOTCI B (OPMUPOBAHHUHU Y CTYICHTOB
3HAHUH, YMEHUIl U HAaBBIKOB B 00JACTH MOJEIUPOBAHUS MPHU MCCIEAOBAHUH CIIOKHBIX CHCTEM
00paboTKH, Mepeaadn U XpaHeHus: HHPOPMAIIHH.
1.2. lucuuninHa BXOOUT B COCTaB 00s3aTeNbHOM 4acTu 0Opa3oBaTENbHON MPOrpaMMbl
BhIcHIero oopaszosanus (nasnee — OI1 BO).
1.3. IlepedeHp IIAHUPYEMBIX PE3yNbTaTOB OOYYEHHS MO JUCHHUILIMHE, COOTHECEHHBIX C
IUIaHUpYeMbIMH pe3ynbraTamu ocsoeHus OIT BO.
B pesynprate M3ydeHUs NMCUUIUIMHBI 00ydaroluiics NODKEH o0NaaTh CIEAYIOIUMU
KOMIIETEeHIIMAMH WM UX YacTAMH. KoMIeTeHIny u MHANKATOPhl UX JOCTHKCHHUS TIPUBE/ICHBI B

Tabure 1.

Ta6nnua 1- HepequL KOMIICTCHITHHN U HMHAUKATOPOB UX NJOCTHIKCHUS

Kareropus (rpymma)

Ko n nanmeHnoBanue

Koz 1 HaMeHOBaHUE UHIMKATOPA

KOMIIETCHIIMU KOMIIETCHIIMU JIOCTH)KCHUSI KOMIICTCHLIU
OIIK-1.V.1 MeTh eI1aTh
OTIK-1 Crioco6en Y p
CTaHJapTHble  NPOpeCcCHOHATIbHBIC
MPUMEHSTH
3a71a4u c NPUMEHEHHUEM
€CTECTBEHHOHAYYHbIE U
€CTECTBEHHOHAYYHBIX u
0O0IIEHHKEHEPHbIC 3HAHUS, "
OOLIEHHKEHEPHBIX 3HAHH, METOIOB
METO/Ibl MATEMaTHYECKOTO
Ob6uienpodeccroHanbHbIe MaTeMaTHYECKOTro aHam3a u
aHaJIn3a ¥ MOJICIMPOBAHHS,
KOMIETCHIIUU . MO/ICTTUPOBAHUS
P OIIK-1.B.1 HUMETh HaBBIKH
IKCIIEPHUMEHTAIEHOTO
TEOPETUYECKOTO "
UCCIIeIOBaHUS B
. IKCIIEPHMEHTAIBHOTO UCCIIET0BAHUS
po¢ecCHOHATBHON .
00BEKTOB npodeccroHaNnbHOI
JeSTeIbHOCTH
JIeATEeIbHOCTH
OIIK-8.3.1 3HaTh METOIOJOTHI0 H
OCHOBHBIE METO/IbI
MaTeMaTHYECKOr0 MOJIEeIMPOBAHUS,
KIaccu(pUKAINIO u ycI0BHS
MPUMEHEHHSI MOJEJNeH, OCHOBHBIC
METO/IBI " cpencrsa

Ob6mienpodeccrnoHaNbHbIE
KOMIETCHIIUU

OIIK-8 Criocoben
NPUMEHATh MATEMATHIECKHE
MOJIENHN, METO/IBI U CPE/ICTBA
POEKTUPOBAHUS
HH(OPMAIIMOHHBIX U
ABTOMATH3HPOBAHHBIX
cUCTEM

IIPOCKTUPOBAHUSA I/IH(bOpMaI_H/IOHHI;IX
U aBTOMATHU3UPOBAHHBIX CHUCTEM,

HMHCTPYMCHTANbHBIE cpencTea
MO/ICTIUPOBAHUS. U MPOCKTHPOBAHUS
HH(pOPMALIMOHHBIX u

aBTOMATH3UPOBAHHBIX CUCTEM
OIIK-8.Y.l ymerb HpUMEHATb Ha
NPaKTUKEe MAaTeMaTHYECKHE MOJEIH,
METO/IbI u cpencTa
MIPOEKTUPOBAHUS M aBTOMATH3aLMU
CHCTEM Ha ITPaKTHKE

OIIK-8.B.1 HMETh HaBBIKH
MOJICTIMPOBAHUS M MPOCKTUPOBAHHS
nH(pOPMALIMOHHBIX u

ABTOMAaTU3UPOBAHHBLIX CUCTEM

2. Mecto auctumianssl B cTpykType OIT

JlucuuniarHa MOXeT 0a3UpOBaThCs HA 3HAHUAX, PaHee MPUOOPETEHHBIX 00YYaIOIINMHCS
[PU U3YYCHUH CICIYIOLUIUX AUCLUILIHH:




— «MH(OKOMMYHUKALIMOHHBIE CUCTEMBI U CETH,

— «ANTOPUTMBI H CTPYKTYPbI IaHHBIX),
— «Teopust BEpOATHOCTEN

3HaHUs, TOJYYEHHbIC NPU M3YyYEHUHM MaTepuaja JaHHOW

JUCHMUIIIMHBI, HMCIOT

KakK

CaMOCTOSTCIIbHOC 3HAUYCHUEC, TaK U MOT'YT UCIIOJIb30BATHCA ITPU U3YUCHUU APYIUX NUCHUIUIUH:

— «OcHoBbI o0ecnieueHus kadectsa MC».

3. OO0ObBeM U TPYAOEMKOCTh TUCIUILITHHBI

JlanHele 00 oOmem o0beMe IHUCLMIUIMHBL, TPYAOEMKOCTH OTAENIbHBIX BHJIOB YueOHOM
PaboThI IO AUCHHUIIINHE (M pacIpeieieHUe STOH TPYA0EMKOCTH TI0 CEMECTPaM) NPeICTAaBICHBI B

TabauIe 2.

Tabnuua 2 — O6beM U TPYI0EMKOCTh AUCLUILIHHBI

TpynoemMkocTs 1o
Bup yueGHoi paboTs! Bcero ceMecTpam
Ne7
1 2 3
Obwas mpyooemxocms oucyuniaunst, 3E/ (dac) 4/ 144 4/ 144
U3 nux yacoe npakmuueckoii n0020mosKu
Ayoumopnuie 3auamus, BCETO 4ac. 16 16
B TOM YHCJIE:

nexumu (JI), (vac) 8 8

npaktuueckue/ceMunapcekue 3ansitus (I13), (vac)

naboparopusie padotsl (JIP), (1ac) 8 8

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

JK3aMeH, (4ac) 9 9
Camocmoamenvnas paboma, Bcero (4ac) 119 119
Buo npomescymounoi ammecmayuu: 3auet, nudd. k3 k3
3aueT, 9k3ameH (3auet, Judd. 3au, Dx3.**) ) )

e N
HpI/IMe‘laHl/le: KaHAUJATCKHUH 3K3aMCH

4. CogxeprkaHue TUCHMIUTHHBI
4.1. Pactipenienienue TpyZ0eMKOCTH TUCIMIUIMHEI IO pa3jieiaM U BUIAM 3aHATHUIL.
Paznensl, TeMBI IUCIUIUIMHEL U X TPYAOEMKOCTh IIPUBEAEHBI B TabmuIe 3.

Tabnuma 3 — Pasuemﬂ, TEMbI JUCHUIIJINHBI, UX TPYJOEMKOCTbH

Pazgen 2. CucremMbl W CE€TH MacCOBOIO
obcyxuBanust (CMO)

Tema 2.1. Dnementsl CMO u cucteMa 0003HAYCHHIA
Tema 2.2. OnHOKaHAJIBLHBIE DKCIIOHEHIIMAIBHEIE
CMO

Tema 2.3. MHOrokaHaJIbHbIE DKCIIOHEHIIMAIBHEIE
CMO

Tema 2.4. Ceru MaccoBOro oOCIy>KHBaHHs
(CeMO)

20

Paznen 3. IMUTaMOHHOE MOJCTUPOBAHHE
Tema 3.1. OcHOBHBIE ITOHATHS UMHATALIMOHHOK
MOJICIIH

Tema 3.2. [IpuHUIMTIBI TPOJBUKEHUS
MOJIETIBHOTO BPEMEHH

Tema 3.3. Cxembl IOCTPOEHUS MOAETHPYIOLIETO
ajNropuT™Ma

Tema 3.4. O0630p NakeToB A/ UMUTALHIOHHOTO
MO/JICJTHPOBAHHUS

Pazzen 4. MozenupoBaHue ciay4aiHbIX (pakTopoB
Tema 4.1. Meron Monre-Kapio

Tema.2. [TocTpoeHne u TeCTUPOBaHUE JATYNKOB
6asoBoii ciyuaitnoii BenmunHbl (BCB)

Tema.5. MogennpoBaHue HEIPEPHIBHBIX
CITy4aiHbIX BEJIMYUH

Tema.3. MopenupoBaHue ciiy4aiiHbIX COOBITHIA
Tema.4. MoznennpoBaHue TUCKPETHBIX
Clly4aiHbIX BEJIMYUH

Pazgen 5. DKCIIEpUMEHT Ha MOJIENH

Tema 5.1. OrieHKa TOUHOCTH PE3yIBTATOB
9KCIIEPUMEHTA Ha MOJICTIH

Tema 5.2. [InanupoBaHue SKCIIEpUMEHTA HA
MOJIETTH

19

Hroro B CEMECTPE:

8 119

Htoro

8 0 119

Paznensl, TeMbI TUCIUILIMHBL e | 113 (C3)| - JIP KII CPC
> (gac) (gac) (gac) (gac) (gac)
Cemectp 7

Paznen 1. BBenenue B Teopuio MOJCTHPOBAHUS
cucTeM

Tema 1.1. Cucrema

Tema 1.2. Mozenb, MOIeTHpOBaHHE

Tema 1.3. TexHONOTHS MOJICIUPOBAHUS

Tema 1.4. AnanuTHueckoe MOJEITUPOBaHNE
Tema 1.5. iMuTanmoHHOE MOJEIMPOBaHUE

20

HpaKTH‘ICCKa}I IIOATOTOBKA  3aKIOYaCTCA

00Y4YaloOMMHCS  ONPEIENEHHBIX  TPYHOBBIX
npohecCHOHABHOM AESTELHOCTBIO.

4.2. ConeprxaHue pa3zielioB U T€M JEKIIMOHHBIX 3aHATHH.

HCTIOCPECACTBECHHOM  BBIITOJIHCHUUN

CBS3aHHBIX ¢  Oynymiei

CoJneprkaHKe pa3/ielioB U TE€M JICKLIMOHHBIX 3aHSATHH MPHUBEACHO B Tabnuie 4.

Ta6n1/111a 4 — COIIep)KaHI/IC pas3zcyioB U TEM JICKIIMOHHOT'O IUKJIA

Howme; .
P HasBanue u cosiepkaHie pa3zesioB U TeM JICKINOHHBIX 3aHATHIA
pa3zena
1 Tema 1.1. Cucrema

Tema 1.2. Mogens, MofenupoBanue

Omnpenenenne cucremsl. CTpykTypa cucTeMbl. Ynpasienue. Bozneiicteue. Ilonstue
CIIOXKHOM cucTeMbl. DYHKIMOHAN cUCTeMBbI. D(PPEKTUBHOCTH CHCTEMBI.

Oo6swekr-opuruHai. [TapameTps! 1 xapakTeprcTHKH Moenu. Teopus moaoous.3amauu




MozenupoBanus. [IpuHIUIBI MOAETUPOBAHUSL.

Tema 1.3. TexHonOrHs MOAEIUPOBAHUS

Ortansl MopaenupoBaHus. OmnpezpeneHue Ledd MozenaupoBaHus. OnperneneHue
KOHLENTyanbHOH Mojenu Pa3zpaboTka marematuueckoit mozenu. [lnanupoBaHue
SKCIEpUMEHTa

Tema 1.4. AnanuTuueckoe MOJEITUPOBaHNE

Maremartnueckasl cxeMa aHaJIUTHIECKOT0 MOJCITHPOBAHHS.

Tema 1.5. IMutannoHHOE MOJEIMPOBaHNE

Marematuueckass CxeMa HMHUTALMOHHOTO MOJAEIMPOBaHUSA. MoAeIupyIOUIHii
anroput™. Cirydaiinbie GakTopbl

Tema 2.1. Dnements: CMO u cructema 0003Ha9eHUI

Teopust MaccoBoro 00CITy)KUBaHUS

Ocuogasle 3emenTsl CMO. Knnaccudukanns CMO. Xapakrepuctukun CMO

Tema 2.2. OnHOKaHAIBHBIE SKCTIOHEHIMABHBIE CMO

CaoiictBa CMO. [TapameTpsl u xapakrepucTuku. CxeMa pacuera XapaKTepUCTKH

Tema 2.3. MHorokanajsHbIe SKCoHeHIMaIbLHbIe CMO

Caoiictsa. [TapameTps! 1 xapaxreprucTuky. Cxema pacdera XapaKTepHCTHK.

Tema 2.4. Cetu maccoBoro obcnyxupanus (CeMO).

CpoiictBa pa3oMkHyTbIXx CeMO. JlokanbHbIE M CHUCTEMHBIE XapaKTEPUCTUKU
pazomkHyThIX CeMO. CpoiicTBa 3amkHyThIX CeMO. Cxema pacyera 3aMKHYTOMH
CeMO

| OKCIICPUMCHTOB

4.3. IlpakTueckue (ceMUHAPCKHUE) 3aHATHS

TeMbl NPaKTHYECKUX 3aHATHI U UX TPYAOCMKOCTh [TPUBE/ICHBI B TA0HIIE 5.

Tabauna 5 — [IpakTuueckue 3aHATUS U UX TPYIOEMKOCTb

Tema 3.1. OcHOBHBIE TOHATHS UMHATAIIMOHHON MOJIEHN
[IpennazHaueHne HMMHTAIMOHHOTO  MOJCIUPOBAHHS.
OIIpEIECTICHUS

Tema 3.2. [TpuHIUNIBI TPOABUXKEHHUS] MOAETBHOTO BPEMEHU
Ipunmun Az, Ilpunnun ocoObIX MOMEHTOB. BpiOop MexaHusma  ymnpaBieHHs
CHUCTEMHBIM BpeMEHEM

Tema 3.3. CxeMbl TOCTPOEHHS MOAEINUPYIOLIETO aJITOPUTMA

Cxema co0biTuii. Cxema mpoIeccos.

Tema 3.4. O630p MakeTOB Ul IMUTAILIIOHHOTO MOJICIINPOBAHUS

AreHTHOE MopenupoBaHus. J[MCKpeTHO-cOOBITHIHOE MopenupoBaHue. CucTeMHas
nuHamuka. AnyLogic

OCHOBHBIC TOHATHS U

13 Hux Ne
DopMBI o
Ne | Tembl npakTUYECKUX [ TpynoeMKoOCTh, |pakTUYECKOH |pasnena
n/n 3aHATHH P . (dac) MOJITOTOBKH, | TUCIIUAIT
3aHATHH
(gac) JIMHBI
Y4eOHbIM IUIaHOM HE MPEeyCMOTPEHO
4.4. JJabopaTopHbIe 3aHITHUS
Tembl 1a00PaTOPHBIX 3aHITHH U UX TPYIOEMKOCTb IIPUBE/ICHBI B TAOIHIIE 6.
Tabauua 6 — JlabopaTopHble 3aHATUS U UX TPYIOEMKOCTh
W3 Hux Ne
Ne TpynoeMKocTs, | MpakTHYECKOH | pa3aena
HaumMeHnoBaHue 1a00paTOpHBIX paboT Py > | TP P
n/n (gac) MOATOTOBKH, | JAMCLUI
(gac) JIMHBI
CewmecTtp 7
1 PazpaboTka WMHTALMOHHOW MOJAEIH B 6 1 3
AnyLogic
2 | [InanupoBanue u MIPOBEJICHHE 2 1 5
SKCIIEPUMEHTA Ha MOJIEIIH
Bcero 8 4

Tema 4.1. Metrox Monte-Kapio

Cayuaiiaeie akropbl. Mopens ciay4aitHoro ¢axropa.

Tema.4.2. I[loctpoeHue u TECTUPOBAHUE NATYMKOB 0a30BOIl ClryuaiiHOH BETHUUHbBI
(BCB)

IIporpammusle  natunkun bCB. CsoiictBa patunkoB BCB. Iloctpoenne u
TecTupoBaHue faTyukoB BCB.

Tema.4.3. MoaenupoBaHie HENPEPHIBHBIX CIyYaiHbIX BEIUYUH

Omnpenenenune. Meron obpauienns. @yHKIMN pacnpe/ieneHns HepepbIBHON
CITy4aiHO! BETMYHHBI.

Tema.4.4. MoaenupoBaHue ciy4aifHbIX COOBITHI

Tunsl  cnyvaiiueix coObiTuil. IIpocroe ciydaiiHoe coObitie. HecoBmecTHble
ciy4aiiHbie coObiTusi. CiioxHbIe ciy4aitHeie coObiTusi HesaBucuMble citydaiiHbie
coObITHS 3aBUCUMBIE CITy4aiiHbIC COOBITHSI.

Tema 4.5. MoaenupoBaHue AUCKPETHBIX CIyYaiHBIX BEIMYUH

Omnpenenenue. AIrOpUTM MOJEIUPOBaHUs. MOMEHTBI.

4.5. KypcoBoe npoekTupoBaHue/ BHIIIOIHEHNUE KypCOBOH pabOoThI

V4eOHBIM MIIAHOM HE IIPEAYCMOTPEHO

4.6. CamocrosTenbHas pabota 00y4arumxcs

Buner camocTosTenbHOM pa6OTLI " €€ TPYAOCMKOCTD ITPHUBE/ICHBI B Ta6m/1ue 7.

Tabnuia 7 — Bussl camocTosiTenbHON paboThl M €€ TPYJI0EeMKOCTh

Bun camocrosiTenbHON paboTh Bcero, uac Cemectp 7, yac
1 2 3

W3zyuenne teopernyeckoro Marepruana aucuuiuinasl (TO) 60 60

Kypcosoe npoextuposanue (KII, KP)

PacuetHo-rpaduueckue 3amanus (PI'3)

Beinonuenne pedepara (P)

[ToaroroBka k Tekymiemy KonTpodro ycneBaemoctu (TKY) 18 18

Jomamrnee 3ananue (/13) 22 22

Kontposnbhbie pabotsl 3a04HnkoB (KP3)

IMoaroroBka k npomexxyrouHoi arrectauuu (ITA) 19 19
Bceero: 119 119

Tema 5.1. OrieHKa TOUHOCTH Pe3yJIbTaTOB IKCIIEPUMEHTA Ha MOJIENIN

To4yHOCTH pe3ydabTAaTOB MOAeNUpOBaHUA. VICTMHHOE 3HaueHHe pe3yibTaTa.
JlocToBepHOCTH pe3yinbTara.

Tema 5.2. [InanupoBaHue 3KCIIEPUMEHTA Ha MOJEIU

3agaya mmaHuUpoBaHMA SKcnepuMeHTta. OmpespeneHue  HEOOXOAMMOIO — YHCIA

5. TlepedeHb y4eOHO-METOTUUECKOTO 00ECTICUCHNUS
JUTS CAMOCTOSITEIbHON paboTh 00yYaIOIUXCsl [0 TUCIUILTHHE (MOJIYIIIO)
VYueOHO-METOANYECKHE MAaTEepHalbl Ui CAMOCTOSTEIbHONH paboThl 0Oydarommxcs
yKa3aHsbl B IL.II. 7-11.




6. HCpC‘ICHL II€YaTHBIX U SJICKTPOHHBIX y‘IC6HLIX W3JaHuNA
HCpC‘ICHL NI€YaTHBIX U SJICKTPOHHBIX y‘IC6HLIX W3JaHuN TIpUBC/CH B Ta6n1/1ue 8.

Tabmuna 8— IlepeueHb NeYaTHHIX U MIEKTPOHHBIX y4eOHBIX M3aHUI

udp/ KormiiecTBo 5K3eMILISIPOB B
URL bubmmorpaduyeckas cchlika 6ubmioreke (kpome
azpec IEKTPOHHBIX IK3EMILLIPOB)

Kyry3os O.U., Tatapuukosa T.M.
MonenupoBanue cucteM. VIMUTallMOHHBIM METOA:
VYuebnuk mns By3oB. M3patencrBo: Jlame. 2023.
240 c.

https://e.lanbook.com/book/266780

Kynarun B. I1., Bynuna JI. B, Tutos A. IL.
MonenupoBaHue cucTeM. YdyeOHoe nocobue.
W3narenscTtBO

MMUMPDA - Poccuiickuii TEXHOJIOTHUECKHI
yHHBepcHTeT, 2022. 156 c.
https://e.lanbook.com/book/311243

004.9 CoseroB, b. fI. MoaenupoBaHue CUCTEM: YU4EOHUK 10
C56 Uil akagemudeckoro Oakamaspuara / b, Sl
CoseroB, C. A. ‘xommes; C.-Iletep6. TroOC.
anektporexH. yH-t "JIDTU". - 7-¢ m3a. - M.:
IOpaiir, 2014. - 343 ¢

04 Kyry3oB, O. UM. MartemaTnyeckue CXeMbl U 62
K95 AJNTOPUTMBbI MOZEIIMPOBAHUS
MH(POKOMMYHHUKAIMOHHBIX  CHUCTEM: yaeOHOe

nocobue / O. U. Kyry3os, T. M. Tarapuukosa; C.-
[etep6. roc. yH-T a’3pOKOCM. MPUOOPOCTPOCHHMS. -
CII6.: U3p-Bo 'YAIL, 2013. - 147 c.

004 Tartapuukosa, T. M. Meroasl MonenupoBaHus U 4
T 23 ONTHMHU3AIUH: yaebHoe rnocooue / T.
M. Tarapuukosa; C.-Ilerep6. roc. yH-T a3poOKOCM.
npubopoctpoenus. - CI16.: Usn-so I'VAIL 2018. -

108 ¢
004 Kyty3os, O. W. VH)pOKOMMYHHKAaMOHHBIE CETH. 20
K95 MopenupoBaHue M OLEHKA  BEPOSTHOCTHO-

BPEMEHHBIX XapaKTepucTHK: MoHorpadus / O. .
Kyty3os, T. M. Tarapuukoa; C.-Iletep6. roc. yH-T
aspokocM. mpubopoctpoenus. - CII6.: Mzn-Bo
I'YAIL 2015.-382 ¢

URL anpec HanmenoBanue

www.anylogic.m CaiiT KOMITaHUH pa3pa60Tln/n<a CHUCTEMBI UMUTATUOHHOI'O

MmozenupoBanus AnyLogic

8. IepeueHp MHGOOPMALIOHHBIX TEXHOIOTHHA
8.1. Ilepeyenp mporpaMMHOr0 OOECIHEUCHHS, HCIIOIb3YEeMOTO TIPH OCYHIECTBICHUU
00pa30BaTeNbHOTO NPOLecca Mo AUCLHILTHHE.
[lepeudens ucnonap3yeMoro NporpaMMHOro obecrieueHus npeacrasieH B Tadmaune 10.

Tabauua 10— ITepeueHb nporpaMMHOro o0ecreueHust

Ne n/mt HaumeHnoBanue
1 CucremMa UMHTaLIMOHHOTO MozenupoBanus AnyLogic
8.2. IlepeueHn MH(POPMaANOHHO-CIPABOYHBIX CHCTEM,UCTIONB3YEMBIX npu

OCYIIECTBICHUH 00Pa30BaTEILHOrO MPOLIECcca M0 JUCLHUIIHHE
IlepedeHp HCHONB3yeMBIX HMH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM IMPEACTAaBICH B
Tabmune 11.

Tabmuua 11— IlepedeHs HHPOPMALOHHO-CIPABOYHBIX CHCTEM

Ne i/ HaunmenoBanue

He npenycmotpeno

9. MatepuanbHo-TexHIYEeCKas Oa3a
CocraB  MaTepUaIbHO-TEXHHYECKOW 0a3bl, HEOOXOOUMOW AJsl  OCYLICCTBIICHHUS
00pa3oBaTeIbHOTO Npoliecca 1Mo AUCLHUIUINHE, MPEACTaBiIeH B Tadmuuel2.

Tabnuia 12 — CoctaB MaTepuaibHO-TEXHUYECKOH 0a3bl

Ne HaumenoBanue cocTaBHOM yacTu Howmep ayautopun
n/n MaTepHaIbHO-TEXHIYECKOH 0a3bl (TIpr HEOOXOAMMOCTH)

JlexroHHas ayauTOpHs

MynbTuMeanitHas JICKIIMOHHAS Ay AUTOPUS

Kunacc nns nenoBoit urpet

10. Ouenounsle cpeacTBa Il MPOBEACHUS IPOMEKYTOUHOH aTTecTali
10.1. CoctaB OLICHOYHBIX CpPEACTBJISL IPOBEIACHHS IPOMEKYTOYHON aTTeCTaluu
00y4aroUMxcs 0 JUCLHUIIMHE NPUBeIeH B Tadmuie 13.

Ta6nnua 13 — CocTaB OLCHOYHBIX CPEACTB ISl IIPOBEACHUS HpOMC)I(yTO‘IHOﬁ aTTCCTallun

7. IlepedeHb IEKTPOHHBIX 00pa30BaTENBHBIX PECYPCOB
HH(pOpPMaLMOHHO-TEIEKOMMYHUKALIMOHHON ceTr «IHTepHeT»
[epeuens JJIEKTPOHHBIX 00pa3zoBaTeNbHBIX pecypcoB HH(OPMALUOHHO-
TEJICKOMMYHHUKAIMOHHOW cetn «MHTepHeT», HEOOXOIUMBIX JUIS OCBOCHUS HCIHIIAHBI
npuBeieH B Tabuuie 9.

Tabmma 9 — IlepedeHp 53IEKTPOHHBIX O00pa30BATENBHBIX PECYpCOB HH(OPMAIHOHHO-
TEJIeKOMMYHUKAIIMOHHOH ceTu «HTepHeT»

By npoMexxyToYHOM aTTecTanuu IlepeyeHb OLGHOYHBIX CPE/ICTB
DK3aMeH CHCOK BOIIPOCOB K IK3aMEHY;
DK3aMeHalMOHHbIE OUIIETHI;
3ajaun;
TecTsl.

10.2. B KauyecTBe KpHUTEPUEB OLCHKH YPOBHS C(HOPMUPOBAHHOCTH (OCBOCHHS)
KOMIETCHIUI 00yJaromuMHUCs MpUMEHsieTCsl S-0ajulbHasi [IKana OLEHKH CHOpPMHUPOBAHHOCTH
KOMIIETCHIINII, KOTOpas IpuBe/ieHa B Tabnuie 14. B TeueHne cemecTpa MOXET UCIIONB30BAThCS




100-0amipHast — mKaja  MOJAYJIBHO-PEHTHHTOBOIl  CHCTEMBI  YHHBEPCHTETa,

npaBuiIa

HCII0JIBb30BaHUA KOTOpOﬁ, YCTaHOBJICHbBI COOTBETCTBYIOIIHUM JIOKAJIbHBIM HOPMATHBHBIM aKTOM
I'VAIL

Tabnuna 14 —Kputepuu oneHKH ypoBHS c)OpPMHUPOBAHHOCTH KOMIETCHIH

Or1eHKa KOMITETEHIMHA

5-OayuTbHast IIKasa

XapakTepuctrka cHOPMUPOBAHHBIX KOMITETEHIIHI

Martepual;

«COTJIMYHO»

<«Gad4TCHO» o
IIPAKTHYCCKOU ACATCIIBHOCTBbIO HAIIPABJICHUS |

— JIeJIaeT BBIBOJIBI M 0000IICHNS,

— oOyyaromuiicsi TIIyOOKO M BCECTOPOHHE YCBOMJ MPOTPaMMHbII
— YBEPEHHO, JIOTUYHO, [OCIIEIOBATEIBHO K TPAMOTHO €TI0 H3JIaracT;

— OMHUpasCh HA 3HAHHUS OCHOBHOW M JIOIOJIHUTEIBHOW JHTEpaTyphl,
TECHO  MPHBS3BIBACT  YCBOCHHBIC  HAyYHBIC  IOJOXKEHHA  C

— yMeEIo 000CHOBBIBACT U AprymMCeHTUPYCT BbIABUI'a€MbIC UM UJICU;

- CB06OI[HO BJIAJICET CUCTEMOM CrieuaJIM3UPOBAHHBIX TIOHSITUH.

7 MeTo/ OCTOSIHHOTO I1ara 1 0COOBIX COCTOSIHHUIA /ISl IPOIBHKCHUS OIIK-1.¥.1
CHCTEMHOT0 (MOJIETTPHOT0) BPEMCHH.
8 | locTpoeHHe MOAEIUPYIOLIETO AJITOPUTMA 10 CXEMe COOBITHIA. IK-1.Y.2
9 | IlocTpoeHne MOJIENMPYIOIIETo AITOPUTMA IT0 CXEME IPOLIECCOB. MK-1.y.2
10 | AnropurMbl 00CIIy>KUBaHHs OuepeeH. MK-1.Y.2
11 | ITapagoKkckl BpeMEHH B MMHUTALIHOHHOM MOJEIMPOBAHHU. OIIK-1.B.1
12 | Cemadopsl ¥ CBS3HBIC CIIHCKH B IMHTAIIMOHHOM MOJICIIUPOBAHHH. OIIK-1.B.1
13 | MogenupoBaHue Ciy4aiiHbIX BEJIMYMH U CITyYaiHBIX COOBITHII. OIIK-8.V.1
14 | MogenupoBaHue HEIPEPHIBHOW CITy4yailHON BEJIMUMHBL. OIIK-8.VY.1
15 | MogenupoBaHue MOTOKa COOBITH. OIIK-8.Y.1

16 | ®opmupoBaHue BHIOOPKH CIy4aHbIX YHCEI C 3alaHHbIM pacnpenenenueM. | OIIK-8.Y.1

JIUTEPATYPHI;

— HE JIONYCKAEeT CYIECTBEHHBIX HETOUHOCTEN;
«XOPOILIO» Aoty i i

«3a4YTCHO»
HaIpaBJICHUS

— apTyMEHTHPYET Hay4HBIE ITOJIOKEHHS;
— JIeJIaeT BBIBOJIBI M 0000IICHNS,
— BJIaJieeT CUCTEMOM CIeHaIM3UPOBAHHBIX OHATHII.

— 00yJaromuiicst TBEPO YCBOMII NIPOrPaMMHBIA MaTepuai, FPpaMOTHO
MU 10 CYIIECTBY H3JlaraeT €ro, ONMpasch Ha 3HAaHMA OCHOBHOMN

— YBA3bIBA€T YCBOCHHBIC 3HAHUS C HpaKTI/I‘ICCKOﬁ JACATCIBHOCTBIO

«YHOBIICTBOPUTEIIBHOM

JIUTEPATYPHI;

— JIOIyCKAeT HEeCYIECTBEHHbIE ONIMOKH U HETOYHOCTH;
«Ga4TEHO»
HanpaBJICHUS;

— c1ab0 apTyMEHTHPYET Hay9IHBIE TTOJIOKEHIS,

— 00y4aroLMiACs YCBOMJI TOJILKO OCHOBHOM MPOTpaMMHbBIN MaTepual,
0 CYIIECTBY H3JIaraeT ero, ONMpasch Ha 3HAHHUS TOJBKO OCHOBHON

— UCHBITHIBACT 3aTPYAHCHUSI B IMNPAKTUICCKOM IIPUMCEHCHUU 3HAHUNA

— 3aTpyaHseTcs B GOPMYIMPOBAaHUH BBIBOAOB U 0000IICHHUI;
— YaCTHUYHO BJIAJICET CHCTEMOH CIICLMAIM3UPOBAHHbBIX OHSTHH.

«HEYIOBTICTBOPUTEIILHOY

Marepuana;

paccMOTpEHUN Hp06HCM B KOHKPETHOM HaIlpaBJICHUU;
<«HE 3a49TCHO»

— HE MOXKET apryMEHTHPOBATh HAyYHBIE [TOJIOKCHHUS;
— He GOPMYIIHMPYET BHIBOJOB M 000OIICHHH.

— oOyuaromuiicsi HEe YCBOMJ 3HAYMTEJIBHOM YacTH IPOrpaMMHOTO
— JIONyCKaeT  CYLIECTBEHHbIE OMMOKM W  HETOYHOCTH IIpH

— MCHBITHIBAET TPYJHOCTU B IPAKTUYECKOM IPUMEHEHUH 3HAHUII;

17 | MonenupoBaHHe JUCKPETHOH CllyuaiHOH BEIMUYUHBI. OIIK-8.Y.1
18 | MonenupoBaHHe CIOKHBIX CIy4alHbIX COOBITHIL. OIIK-8.Y.1
19 | MogenupoBaHHUe MOJHOW TPYIIbl HECOBMECTHBIX CIYYaiHBIX COOBITHH. OIIK-8.VY.1
20 | Cratuctuueckoe MojenupoBanue. Meron Monre-Kapio. OIIK-8.3.1
21 | IlmanupoBaHue SKCIIEPUMEHTA Ha MOJEIH. OIIK-1.B.1
22 | Kpurepuu NpoBepKU CTaTUCTUUYECKUX THUIIOTES. OIIK-8.3.1
23 | KoppensioHHbI{ aHAIU3. OIIK-8.B.1
24 | PerpeccuoHHbll aHanu3. BeIBo ypaBHEHUS perpeccuu. OIIK-8.B.1
25 | TouHOCTB PE3yNbTAaTOB MOJCIHUPOBAHHUS. OIIK-8.B.1
26 | OneHKa IOrpeIHOCTH Pe3yIbTaTOB MOJEIUPOBAHUSL. OIIK-8.B.1
27 | 3ajgaya mIaHUPOBAHUSI SKCIEPUMEHTA Ha MOJEIH. OIIK-8.B.1
28 | Cxema cTaTUCTHYECKOI0 3KCIEPUMEHTA C aBTOOCTAHOBOM OIIK-8.B.1
29 | IlocneoBaTeNbHOCTh IPOBEPKU CTATUCTUUECKUX TMIIOTE3. OIIK-8.B.1
30 | ANnpoKCUMHUPYIOIIHE KPHBBIE. OIIK-8.B.1
31 | Kpurepuii xu-kBajapat OIIK-8.B.1
32 | Kpurepuii Konmmoroposa-CmupHoBa. OIIK-8.B.1
Bompocs! (3agaun) 11 3a4eta / qudd. 3adera npeacTaBieHs B Tadnune 16.
Tabmuua 16 — Boripocsl (3amaun) aist 3adera / mudd. 3auera
Kon
Ne ni/nt Ilepedensb BorpocoB (3axa4) s 3adera / audd. 3auera M KaTOpa
VY4eOHBIM [IAHOM HE IPESYCMOTPEHO

10.3. TunoBsle KOHTPOJIbHBIE 3aJaHUS WJIM HHbIE MaTepHaIbl.
Bomnpocs! (3aaun) [u1s 9K3aMeHa Mpe/cTaBlieHbl B Tadmuie 15.

Tabmuua 15 — Bonpocs! (3anaun) Uit 5K3aMeHa

Ilepeyenr Tem JuIsi KypCOBOTO IPOCKTUPOBAHMUS/BBIMOIHEHHS KypCOBOH pPabOThI
npejcTaBieHsl B Tabmuie 17.

Tabmuna 17 — IepeyeHb TeM i KypCOBOTO IPOEKTHPOBAHUS/BBIIOIHEHUS. KYPCOBOIl paboThI

IpumepHSIii HepedeHb TeM I KyPCOBOTO IIPOSKTUPOBAHNUS/BBIIOTHEHUS

Ne Kon
[lepeuens Bompocos (3a1a4) I SK3aMEHA
n/n WHJIMKaTopa
1 Mogenb CHCTEMBI, TApaMETPhl U XapaKTEePUCTUKHU. OIIK-1.V.1
2 Buzpl 3a1a4 MoieIMpOBaHus: psiMasi, 00paTHasi, HACTPONKH. OI1K-8.3.1
3 MogenupoBanue, TeopHs 0A00usI, 11eIb MOACIUPOBAHUS, TIPHUHIUIIBI OI1K-8.3.1
MOJICIIUPOBAHUS.

4 Knaccudukanms Mozeneii. OIIK-8.3.1
5 CuHTE3 U IEKOMIIO3HIMS MOJEIIH. OIIK-8.3.1
6 WmnrannonHoe monenposanue (VMM). OcHoBHbIe nossTH M. OIIK-8.3.1

Ne n/mt o
KypCOBO#i paboThI
V4eOHbBIM [UIAHOM HE IPEAYCMOTPEHO
Bompocsl st NPOBEACHHS MNPOMEKYTOYHOW AaTTECTAllMM B BHAC TECTHPOBAHUS

IpezcTaBieHsl B Tabnune 18.

Tabmuua 18 — [IpumepHsIii TepedeHb BOPOCOB ISl TECTOB

Ne
/1t

TIpuMepHBIii epeueHs BOIPOCOB JUIsS TECTOB Komrierexupst

anmpyxuuﬂ: npouumat?me meKkcm, sbt6epume npaBIlﬂbelﬁ omeem u 3anuuiume apcymenmaol,

oboc 16 yue evloop a




A) TIpuHUMaeT KOHEYHOE YUCIIO0 3HAYCHUH

b) NMeet HenpephIBHYIO (QYHKIUIO paciipeieeHus
B) OmnmceiBaercs 3akonom Iyaccona

I') Imeer koHEUHOE MaTeMaTHYECKOE OXKUAAHHE

J1) MosxeT npuHUMaTh J11000€ 3HaYeHHUE B MHTEPBAJIE

11.

Kakue XapakTepHCTHKI OTHOCSATCS K CXeMe IIPOoLeccoB?
A) Hanmuue rno6anbHOro BpeMeH!
b) [MapannenbHOe BBINOIHEHHE COOBITHI
B) [MocienoBarenbHas 06paboTKa COOBITHI
I') JlokasibHOE BpeMsl JUIs KasKJI0T0 Tponecca

TIK-1

12.

Kakue MeToJIbI MOTYT HCIIOIB30BAThCS I MOJEIUPOBAHHS O4epeneii?
A) Mertox Monte-Kapiio
b) UMutanronHOe MOJEINPOBaHHE
B) AHanuTH4eCKOE MOACIHPOBAHNE
I') IucKkpeTHO-COOBITHITHOE MOJIC/IMPOBAHHUE

TIK-1

Hucmpykyua: npouumaiime mexkcm u ycmanosume coomeemcmeue. K kaxcooii nozuyuu, 0annoi ¢
J1e60M CIMobye, noodepume cOOmaen cmeyrouyI0 NO3ULLIO 8 NPABOM CIOIOYe

13.

VYcraHOBUTE  COOTBETCTBHE — MEXKAY  THIIAMH
XapaKTEePHCTHKAMI:
Tumn ouepenn  XapakTepucTHKA
A) FIFO 1) O6cayxuBaHue B MOPSIKE NOCTYIUICHHS
B) LIFO 2) O6Ciy*)KHMBaHHUE C IPUOPUTETOM
C) SPT 3) IMocneauuii mpuien - mepBbIid 00CTy)KeH

D) FCFS 4) OGcnyxuBaHNE 10 MUHUMAJIBHOMY BPEMEHH

oueperei M HX

OIIK-1

VcTaHOBHUTE COOTBETCTBHE MEXAY THIIOM MOJICIIHN U €r0 XapaKTCpHCTHKOﬁ:
Tun monenu XapakTepucTuka
1. JlerepmuHupoBanHas  A. Y4HTBIBaeT CiiydaiiHbie GpakTopsl
2. Croxacthyeckas B. OnuceiBaeT cpeHee MoBEACHHE CHCTEMbI
3. CratucTH4eckas B. OmmceiBaer cucremy 0e3 yuera
ciydaitHoCTeH
4. lunaMuueckas I'. OnuceiBaeT N3MEHEHNE CHCTEMBI BO BpEMEHI

OTIIK-8

YcTaHOBUTE COOTBETCTBUE MEXK/LY TUIIOM OUEPEIH U €TO XapaKTEPUCTHKOM:
Tun XapakTepucTuka
M/M/1 A) CucremMa ¢ HECKOJNIBKUMH O0CITY)KHUBAIOIMMU
yCTpoicTBaMH
M/G/1 B) Cucrema ¢ 3KCIOHEHIMATBEHBIM BPEMEHEM 00CITy)KUBaHUS
M/M/c B) Cuctema ¢ mpou3BOJIBHBIM BPEMEHEM 00CITYKUBAHHS
M/M/1/PS T') Cucrema ¢ IpUOPUTETHBIM 00CITYKMBaHHEM

IK-1

I/IHCprKIII/ISIZ HpquTaﬁTe TEKCT U YCTAaHOBUTE IIOCIENOBATECIBHOCTD. Sanummre coo

TI0CJIC,

J0BaTCIbHOCTh 6yKB CJICBa HaAIIpaBo

TBETCTBYIOLIYIO

16.

VKakuTe IOpPAaBHIBHYIO IOCNIEIOBAaTEIbHOCTh OTAlOB  IUIAHHPOBAHHS
9KCIIEPHMEHTA Ha MOJIETIN:

1. Omnpenenenue Heseil SKCrepuMeHTa

2. Br16op nmana skcnepumMeHTa

3. IIpoBeneHue npeaBapUTEIbHBIX HCIBITAHUN

4. AHanu3 pe3ynabTaToB

5. PopMynupoBKa TUMOTE3

OIIK-1

17.

VKakuTe INPaBUIBHYIO IIOCIEJOBAaTEIBbHOCTh ITallOB  HMUTAI[HOHHOTO
MOJIETMPOBAHUS:

1. ITocTpoeHne mareMaTu4ecKkoil MoIeIn

2. AHanu3 pe3yabTaToB

3. ITocranoBka 3aga4u

4. IIpoBeneHNE BBIYUCIUTENBHOTO KCIIEPUMEHTA

5. BpI160p HHCTPYMEHTAIBHBIX CPEJICTB

OIIK-8

1. | Yro sBIsI€TCS OCHOBHBIM OTJIIMYMEM MOJIEIH CHCTEMbI OT CaAMOM CUCTEMBI? OIIK-1
A) AGcTparupoBaHue OT HECYIIIECTBEHHBIX CBOWCTB
B) TouHoe BoCIIpOM3BEICHUE BCEX XapPAKTEPUCTHK
C) dusnueckoe mnogodue
D) VneHTHYHOCTD MOBEACHHS
2. | Kakoit MeTox TpOABIKEHHMS MOJEIBHOTO BpeMmeHH xapakrepusyercs | OITK-1
IIOCTOSTHHBIM HHTEPBAJIOM MEXTy [Iaramu’?
A) MeTox TUCKPETHBIX COOBITHIT
B) Metoz 0co0bIX COCTOSIHHI
C) MeTo/ MOCTOSIHHOTO Iara
D) Metox nepeMeHHbIX 1aro
3. | Yro siBNIsieTCS] OCHOBHOM LIENBIO MOJICITUPOBAHHS? OIIK-8
A) Co3nanue TOYHO# KOuu 00beKTa
B) UccnenoBanue noseneHnst 00beKTa
B) Ynpouienne MaTeMaTHueCKOro OMUCaHus
I") Busyanu3sanus JaHHBIX
4. Kaxoii kpuTepuii HCIIONb3yeTCs Ui MPOBEPKH cornacus smmupudeckoro u | OITK-8
TEOPETHYECKOT0 pacipeieIeHuH?
A) Kpurepuit ®umepa
b) Kpurepuit CtbronenTa
B) Kpurepuii xu-kBagpat
I') Kpurepnii Buikokcona
5. B uem oOcCHOBHOE OTIMYME CXeMbl COOBITHI OT cxembl mporeccoB npu | ITK-1
MIOCTPOCHUH MOJIETHPYIOLIEro aropurma?
A) B cxeme coObITHIT BpeMst MOZIEIUPYETCs TUCKPETHO
B) B cxeme mporeccoB coObITHs 00pabaThIBAIOTCS MAPAILIEITIBHO
B) B cxeme coObITHIT BpeMsi MOZICITHPYETCS HEMIPEPHIBHO
T') B cxeme mporeccoB OTCYTCTBYET HOHATHE TII00ATBHOTO BPEMEHU
6. Kakoii Tvn ouepeu XapakTepu3yeTcs IPHOPHTETHBIM 00CTy)KUBaHHEM? TIK-1
A) M/M/1
b) M/G/1
B) M/M/1/PS
') M/M/c
Hucmpykuyua: npouumaiime mexcm, gvléepume npaguibHble 6apUAHMbL OMGEMa U 3anuuiume
apzymenmul, 060c; que p 06
7. Kakue xapakTepiCTHKH OTHOCATCS K mapamerpam cuctemsl? (Beioepure Bce | OITK-1
BEPHBIC OTBETHI)
A) BxoaHble BO3IeHCTBHS
B) Brixonssle nokasatenu
C) ANropuTMBI MOJCTHPOBAHUS
D) Buyrpennue nepeMeHHbIe
E) MeTos! BU3yanu3auu
8. Kakue 0coOeHHOCTM XapaKTepHbl Ui mHOcTpoeHus Mmoaenupyomero | OITK-1
aIropuTMa 1Mo cxeme coobitnii? (Beibepure Bce BEpHBIE OTBETHI)
A) CoOBbITHS YIOPSIOUUBAOTCS 110 BPEMEHHU
B) ®uxcupoBaHHbIH mar MOJIEIUPOBAHUS
C) O6paboTKa COOBITHIA B XPOHOIOTHYECKOM TTOPSIIKE
D) TunamMuueckoe H3MEHEHHE COCTOSHHI
E) ITocnenoBarenbHas 00pabOTKa MPOLECCOB
9. Kaxkue Buipl MOACIMPOBAHUS OTHOCSTCS K MAaTeMaTHYECKOMY? OIIK-8
A) Ananorosoe
B) Hatypuoe
B) Kommnsroreproe
T') Umurtarmontoe
J1) ®dusmyeckoe
10. | Kakue XapaKTepHCTUKH OTHOCSATCS K AUCKPETHOH ciryuailHOW BenuyuHe? OIIK-8

18.

VKakuTe NpPaBHIBHYIO IOCIEIOBATENBHOCTh ACHCTBUH IPH IOCTPOCHUU
MOJICTTHPYIONIET0 AITOPHTMA IT0 CXeME COOBITHIA:

1. OmnpezeneHne CIeyroero coObITHs

TIK-1




2. OOHOBJIEHHE COCTOSIHUS CHCTEMBI
3. Munnmanuzanys HadanbHbIX YCIOBHM
4. O06paboTKa TEKYIIEro CoObITUS
5. IIpoBepka yciioBusi OKOHUAHUS
19. | YcraHoBUTE NPaBUIIBHYIO MOCIEIOBATENBHOCTD JTANOB Npu MozaenupoBanun | I1K-1
ouepeu:
I. Pacuer XxapaKTepHCTHK CHCTEMBI
2. ITocTpoenne maTeMaTHYECKON MOJIENH
3. CO0op UCXOIHBIX JAHHBIX
4. Amnanu3 pe3ynbTaToB

5. IIpoBenieHne 3KCIEpUMEHTA

Hucmpykyusn: Ipouumaiime mexcm u 3anuuiume pa3gepHymulii 000CHOBAHNbLIL Omeem

20. | OnuumTe OCHOBHBIC MPEMMYIECTBA M HEAOCTAaTKH Meroaa moctosiuHoro | OITK-1
miara mpd MOJCIHPOBAHWHM CHCTeM. IIpUBEAMTE IpUMep CHTYaluH, IIe
JTaHHBII MeTo OyzeT Hanbosee 3phexTuBeH.

21. | OObscHute NPUHIUITHAIIBHEIE pasnuus MEXIY noctpoernem | OITK-1
MOJICIIMPYIOIIETO aIrOPUTMa 10 CXeMe COOBITHH M 1O cXeMe mpoieccos. B
KaKMX Clly4asx NpEANOYTHTEIbHEe MCIOIb30BaTh KAKABIA M3  3TUX
0/1X0/10B?

22. | OnuimmTe OCHOBHBIC MPHMHLMIIBI MOIEIUPOBaHMS M mpuBeaute npumep ux | OITK-8
IIPHMCHEHNS B HHXKCHEPHOU [IPaKTUKe.

23. | O0wscuute cyth MeToaa Monte-Kapio u onuiunte obnacts ero npumenenus: | OITK-8
B CTATHCTHYECKOM MOJICIHPOBAHUH.

24. | Kak mpoBOIUTCS OLEHKA IOTPEIIHOCTH pe3ynbTaToB MopaenupoBanus? | OITK-8
IIpuBenuTe anropuT™ pacyera

25. | OnuummTe IOCIEN0BATEIBHOCTh IPOBEPKH CTaTUCTHUeckuxX rumore3 mnpu | OITK-8
aHAJIM3€e Pe3yNIbTaTOB MOJEINPOBAHHSL.

26. | OnmmmuTe OCHOBHBIC 3TaIlbl IIOCTPOEHUS Mojenupyromero anropurma | [1K-1
Mo cxeMe mporeccoB. IIpuBeauTe mpUMep NPUMEHEHHS TaKOro
aJrOpUTMa B PeasibHbIX CHCTEMax.

27. | OObsicHUTE TPHUHLKUI PaboThl aaroputMa obcimyxuBanus odepeneii ¢ | IK-1
npuopureramu. Kakue mapameTpbl HEOOXOIMMO YYHTBIBATH IPU €rO
peanuzanuu?

28. | OnuunTe TNPEUMYIIECTBA M HEAOCTATKA HCMONb30BaHHus cxembl | [TK-1
COOBITHH MO CPaBHEHHIO CO CXEMOW MPOLECCOB MPHU MOJCIUPOBAHUU
CIIOXKHBIX CHCTeM. [IpUBEINTE KOHKPETHBIC NMPUMEPBI CHTYalHi, Tae
HPEIOYTUTENIbHEE HCIIOJIB30BATh KKAYIO U3 CXEM.

[lepeueHb TeM KOHTPOJBHBIX PA0OT MO AMCLUUIUIMHE OOYYAIOUIMXCS 3a0YHOI (OPMBI
00yueHus, peACcTaBlIeHb B Tabauue 19.

Tabauna 19 — IlepeyeHb KOHTPOJIBHBIX pabOT

Ne n/n IlepeyeHb KOHTPOJIBHBIX pabOT

He npeagycmotpeno

10.4. MeToauueckue MaTepHabl, omnpeensonue MIPOLIEAYPHI OILICHUBAHMS
HMHIUKATOPOB, XapaKTepH3YIOIIUX dTanbl (HOPMHPOBAHHMS KOMIETCHLHMIl, coaepKarcs B
JIOKAIBHBIX HOpMAaTUBHBIX akTtax [ YAII, permaMeHTHpYIOIIMX NOPAIOK M IPOLERypy
MPOBEJCHUS TEKYILEro KOHTPOJIsSI YCIIEBAEMOCTH M MPOMEKYTOUHON aTTECTAlUH O0YYaIOIIUXCS
T'YAIL

11.  Meronuueckue yka3zaHus i 00y4aroIuXcsl 10 OCBOCHHIO ANCLUILTHHBI

11.1. Meroguueckue yka3aHusi /Ui OOYYaIOMIMXCS 110 OCBOCHHIO JICKIHOHHOTO
Marepuana

OCHOBHOE Ha3HAYCHHE JICKIMOHHOTO MaTepuajla — JIOTHYECKH CTPOHHOE, CHCTEMHOE,
riy0OKoe M SICHOE HU3JIOKEeHHe ydeOHOro marepuaia. HasHaueHHe COBPEMEHHOH JIEKIHMH B
paMKax AWUCIMIUIMHBI HE B TOM, YTOOBI IONYYHTh BCIO MH(POPMAIHMIO IO TEME, 2 B OCBOCHHUU
(yHDaMeHTaNbHBIX TPOOJEM JAWCHMIUIMHBL, METOJOB HAay4HOTO IIO3HAHUS, HOBEHIINX
JIOCTIDKCHUIT Hay4yHO# MbIciad. B yueOHOM mporecce JeKUuUs BBIMOJHSAET METOAOIOTHYECKYIO,
OpraHu3alHOHHYI0 ¥ HH()OPMAnHOHHYIO QyHKIMH. JISKIUs pacKkpblBaeT MOHSITUIHHBINA arnmapat
KOHKpPETHOW 00JacTH 3HaHUs, e€ MpOoOJeMbl, JaeT LEJbHOE MPEACTABICHHE O AWCLHUIUTHHE,
TOKa3bIBAET B3aUMOCBSI3b C JPYTUMH TUCLUILTMHAMHU.

[InaHupyemble pe3yabTaThl IPH OCBOSHHH 00YYAIOIIUMICS JCKIIMOHHOTO MaTepuaa;

— TOJyYeHHE COBPEMEHHBIX, [EJIOCTHBIX, B3aHMOCBS3aHHBIX 3HAHHH, YpPOBEHBb
KOTOPBIX OIpeesIeTcs IeJIeBOH YCTAaHOBKOM K KayKIOH KOHKPETHOH TeMe;

— MOJIyYeHHE OIbITAa TBOPUYECKON pabOThl COBMECTHO C MPENOAaBaTeIeM;

— pa3BuTHE NPO(ECCHOHANBHO-ACIOBBIX  Ka4yecTB, JIOOBHM K  MpEeAMETY |
CaMOCTOSATEIIFHOTO TBOPYECKOTO MBIIIICHUS.

— MOsBJICHHE HEOOXOJMMOr0 HHTEpeca, HEOOXOANMOTO AJIsl CAMOCTOSTENILHOM PaboThI;

— TMOJy4YyeHHWEe 3HAHUH O COBPEMCHHOM YPOBHE DAa3BUTHS HAYKH W TEXHUKH H O
MIPOTHO3€ MX PAa3BUTHs HA OJMIKANILINE TOMIBL;

— HAYYUTHCS METOAMYECKH 0OpabaThiBaTh MaTepHan (BBLACIATH TJIaBHBIE MBICTH U
[OJIOKEHHSI, TPUXOAUTh K KOHKPETHBIM BBIBOJIAM, IOBTOPATH HMX B  Pa3IHYHBIX
(hopMynupoBKax);

— MOJIyYeHHE TOYHOTO MOHMMAHHMS BCEX HEOOXOJAMMBIX TEPMHUHOB U MOHSTHH.

JlekunoHHBII MaTepuam MOXET CONPOBOXIAThCS  JEMOHCTpalMel claiIoB u
WCIIOJIB30BAaHMEM PAa3[aTOYHOTO MaTepualla IIpU TIPOBEICHUM KOPOTKHX JUCKYCCHH 00
0COOEHHOCTSIX MPUMEHEHHS OTAENBHBIX TEMATHK 110 JUCIHIIINHE.

CTpyKTypa IpeaoCcTaBaeHHs JEKIIMOHHOTO MaTepraa:

Tema 1.1. Cucrema

Tema 1.2. Mogenb, MoJieTpOBaHIE

Tewma 1.3. TexHOIOTHSI MOIETUPOBAHUS

Tema 1.4. AHanuTHUECKOE MOJICIIUPOBAHHE

Tema 1.5. IMuTannoHHOE MOJETHPOBaHUE

Tema 2.1. Dnementst CMO u cuctemMa 0003HaueHUHA

Tema 2.2. OnHokaHaIBHBIE SKCHIOHEHIMATLHBIE CMO

Tema 2.3. MHOrOKaHAJIbHBIE SKCTIOHEHIMATBHBIE CMO

Tema 2.4. Cetu maccoBoro obcmyxkusanust (CeMO).

Tema 3.1. OcHOBHBIE TOHATHS UMUTALIMOHHOW MOJCIN

Tewma 3.2. [IpuHONTIBI TPOABIKEHNS MOJIEIFHOTO BPEMEHA

Tema 3.3. CxeMbl IOCTPOCHUS MOICTHPYIOLIETO aIrOpuT™Ma

Tema 3.4. O030p MakeToOB Uil IMUTALIHOHHOTO MO/ICINPOBAHHS
Tema 4.1. Meron Monte-Kapiio

Tema.4.2. [TocTpoeHne 1 TECTUPOBAHUE JaTYMKOB 0a30BO# cityyaiiHoi BeandnHbl (BCB)
Tema.4.3. MozaenupoBaHue HENIPEPHIBHBIX CITy4aiHBIX BEJINUYNH
Tema.4.4. MoaenupoBaHue cliydaiHbIX COOBITHI

Tewma 4.5. MonenupoBaHie JUCKPETHBIX CIIyYaifHbIX BEITUYHH

Tema 5.1. OnieHKa TOYHOCTH PE3yJIbTaTOB 3KCIEPHMEHTA Ha MOJCIIN
Tewma 5.2. [InanupoBaHHe YKCIIEPUMEHTA Ha MOJEIH

11.2. Meroandeckue yka3aHus i OOYy4arOUIMXCSl IO BBINOJHEHHIO JabOpaTOPHBIX
pabot

B xoxme BbImONHEHMs 1a0OpaTOpHBIX paboT oOydaromimiics [OODKEH YrIyOuTh W
3aKpeNuTh 3HAHHS, NPAKTHUECKUE HABBIKH, OBJIAJETh COBPEMEHHOW METOJIUKOM M TEXHUKOU



9KCIEPUMEHTa B COOTBETCTBUHM C KBalTH(HKALMOHHOM XapaKTEPHCTHUKOH O0OYdaromierocs.
BeinonHenue 1abopaTtopHbIX padOT COCTOUT M3 IKCIECPHMEHTAIbHO-PAKTHYECKON, pacueTHO-
AQHAIUTHYECKON YacTeil ¥ KOHTPOJIbHBIX MEPOIIPHUSTHH.

BeinonHeHne 1a00paTOpHBIX PabOT 00YYAIOLIMMCS SBJISETCS HEOThEMJIEMOW 4YacThIO
M3yYeHHs] [MCUMIUIMHBL, ONpeNe/sieMOi Yd4eOHBIM IUIAHOM, W OTHOCHUTCS K CpEICTBaM,
00€eCIeUNBAIOIIIM PELICHUE CIICAYIOLUINX OCHOBHBIX 3aJ1a4 00y4aloIerocs:

— TnpuOOpeTeHHE HAaBBIKOB HCCICJOBAaHHs IIPOLIECCOB, SBJICHHH M  OOBEKTOB,
H3y4aeMbIX B paMKax AaHHOW JUCIHUILIMHGI,

— 3aKpeIUICHHE, Pa3BHTHE M JCTANH3ALMS TCOPETUYCCKHX 3HAHHM, MONYYCHHBIX Ha
JEKLHUSIX;

— TOJyYeHHE HOBOH MH(OPMAIIMH 10 U3yIaeMOU IUCIUILINHE;

— TnpuOOpeTeHHE  HABBIKOB  CAMOCTOSTENBHOM  paboThl ¢ J1abopaTOpPHBIM
obopyoBaHieM 1 IpUOOpPaMHu.

3aganHue U TpeOOBaHUS K IPOBEICHUIO Ja00PaTOPHbBIX paboT
3aaHus BBIAAIOTCS 110 BApHAHTAM.

Crpykrypa u hopMa oTyeTa 0 J1a60paTOPHOI padoTe
Ilens paboOTHI U COAEPKAHUE 3aTaAHHS.
Omnucanue X012 BBITOJHEHUs PabOTHI.
JleMOHCTpalysi TOJTYYEHHBIX PE3YIIbTATOB.
BeiBoIbI 0 TIpO/ICTIAHHOM paboTe.

OTBeTHI Ha KOHTPOJILHBIE BOIIPOCHI.

Nk w =

TpeboBauust K 0(hOPMIICHUIO OTYETA O JIabopaTOpHOI paboTe

IIpuBeneHBI B METOIUYECKUX YKA3AHHSIX

004 M 54 Metonsl MOACTUPOBAHUS M ONTHUMHU3ALMU: METOJWYECKHUE YKa3aHUS TI0
BBINOJIHEHUIO J1abopaTopHbIX pabdot / C.-IleTepd. roc. yH-T a3poKOCM. IPHOOPOCTPOCHUS; COCT.
T. M. Tatapuaukosa. - CI16.: U3x-Bo I'VAIIL, 2017. - 43 c.

Otuer o npoJieIaHHol padoTe BBITPYKACTCS B IMIHBIN KaOUHET.

11.3. Meronuueckue yka3aHus Uil 00y4aroLUIMXCs 110 MPOXOXK/ICHUIO CaMOCTOSATEIbHOM
paboTel

B Xoje BBINOIHEHUS] CAMOCTOSITEIbHONH PabOThl, 00yYarOLIMIACS BBIMIONHIECT PaboOTy IO
3aJaHMIO M NIPU METOIMYECKOM PYKOBOZICTBE IpenojaBareis, HO 0€3 ero HenocpeaCTBEHHOrO
y4acTusl.

Jns oOyuatonuxcst mo 3ao4yHoit (opme 0OyueHHs, caMOCTOsITeNbHas PabdoTa MOXKET
BKJIFOUATh B ce0s1 KOHTPOJIBHYIO padoTy.

B mporecce BBITIOMHEHUS! CaMOCTOSTENBHONW paboThl, y obydaromierocs (popmMupyercs
1esIecoo0pa3Hoe MIaHUPOBaHUE PAabOYero BPEMEHH, KOTOPOE TMO3BOJISIET UM Pa3BUBATH yMEHHs
M HaBBIKM B YCBOCHHHM M CHCTEMaTH3aLMU IPHOOpETAEMbIX 3HAHUI, 00ECIeUMBaEeT BBICOKHI
YPOBEHb YCHEBACMOCTH B MEpPHOJ OOyYCHHS, [OMOTaeT IOJYyYUTh HABBIKUA ITOBBIIICHUS
poQeCcCHOHANTBHOTO YPOBHSI.

MeToMYeCKUMH ~ MaTepUalaMi,  HANpaBISIONMMH  CaMOCTOSTENbHYIO — padoty
00y4aIOIINXCASBIISIOTCS !

—  y4eOHO-METOMYECKUil MaTepuall 1o JUCLMILIHHE;

— METOJIMYECKHE YKa3aHHUS 1O BBINOJHEHHIO KOHTPOJBHBIX PaboT (i1 00ydaroImuxcs
0 3204HOH opMe 00ydeHH ).

11.4. Meroanueckue yka3aHus s OOYYAIONIMXCSl 10 IMPOXOXKACHUIO TEKYIIEro
KOHTPOJIS yCIIEBAEMOCTH.

Texymmii KOHTPOJIb YCIEBAEMOCTH IMpeIyCMaTpUBaeT KOHTPOJIb KayecTBa 3HAHUU
00yJaromuxcsi, OCyIIECTBIIIEMOT0 B TEUCHHE CEMECTpa C IIEIbI0 OICHMBAHMS XOJa OCBOCHUS
JIUCIUTIINHBL.

Texyiuii KOHTPOJIb OCYILECTBISIETCS Yepe3 3aLIUTY Pe3yIbTaTOB Ja00PaTOPHBIX PadoT.

JlaGopaTopHble pPabOTHl 3AMUINAIOTCS B TEYCHHM JABYX HEJENb MOCIE IOIYyYeHHS
3aaHus. Pe3ynbTaThl 3alUTEl yIUTHIBAIOTCS IIPH IPOBEACHUN IPOMEXKYTOUHOH aTTECTALMH.

11.5. Meroanveckue yka3aHHs [Uisi 00yYaIOIIMXCS O HPOXOMKICHHIO MPOMEIKYTOUHON
aTTeCTalUH.

Ilpomexxyroynast ~ arrectauusi  OOyd4arOIIMXCS  NPEAyCMAaTPHBACT  OLICHUBAHHE
MPOMEKYTOUYHBIX ¥ OKOHYATEJIbHBIX PE3yJIbTaTOB 00ydeHHs MO aucuuiuinHe. OHa BKIIOYAET B
ceost:

9K3aMeH — (opMa OLCHKH 3HAHHIA, MMOTyYSHHBIX OOYYAIOIIMMCS B MPOLECCE M3yUCHHS
BCeH AUCLUIUIMHBI WM €€ YaCTH, HABBIKOB CAMOCTOSITENILHOM paboThl, CIIOCOOHOCTH MPUMEHSTH
WX JUISl pEelIeHHs] NPAKTHYECKMX 3a1ad. JK3aMeH, Kak MpPaBWJIO, NPOBOJAMUTCA B MEPUOL
9K3aMEHAIIMOHHON CECCHM M 3aBEpLIACTCS] aTTECTALMOHHOH OLEHKON «OTIMYHO», «XOPOLION,
«YIIOBJIETBOPUTEIILHOY, «HEYIOBICTBOPUTEIHLHOY



Jluct BHeceHUs M3MEHEHHUH B pab0odyro IIpOrpaMMy M CIIUILIHHEL

JlaTa BHECEHHS
M3MEHEHHUH U
JIOTIOJTHEHHH.

TToxmuck BHECIIETO
U3MCHCHUA

ConeprxkaHne U3MEHEHUH U JIOTIOIHeHUH

Jlata n Ne

MIPOTOKOJIA
3acelaHus
Kadeapst

Tloanucs
3aB.
Kadenpoii




