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Annoranus

JucuumnnuHa «MojenupoBaHHe CHCTEM» BXOJUT B 00pa3oBaTENbHYIO MpPOTrpamMmy
BBICIIETO O0pa3oBaHWsi — TporpaMMy OakajaBpuaTa IO HANpaBICHHIO MOATOTOBKH/
crenuanbHocT 09.03.02 «MHDOpMaIIMOHHBIE CHUCTEMBl M TEXHOJOTHH » HANpPaBICHHOCTH
«H(popMaimoHHBIE CUCTEMBI M TEXHOJIOTHH B OM3Hecey». JlucuuIuimHa peanusyercs: kapeapon
«Ne42y.

JlucuuiuinHa HaresneHa Ha (P OpMHUPOBAHKE Y BBIITYCKHHUKA CISIYIOIIUX KOMIETECHIIUI:

OIIK-1 «CnocobeH NpUMEHATh ECTECTBEHHOHAyYHbIE M OOIIEHHKECHEPHBIC 3HAHMSI,
METO/Ibl MATEMAaTUYECKOTO aHAJIM3a U MOJEJINPOBAHHUS, TEOPETUUECKOIO U IKCIIEPUMEHTAILHOTO
UCCJIEIOBaHMSI B TPOPECCUOHAIBHOMN 1eATeIbHOCTH

OIIK-8 «CrocobeH mUpHUMEHSATh MaTeMaTUYeCKHe MOJEeNM, METOAbl U CpelcTBa
MPOEKTUPOBAHUS UH(OOPMALIMOHHBIX U aBTOMATU3UPOBAHHBIX CHCTEM))

CopepxaHue IUCLUUIUIMHBI OXBAaThIBA€T KPYI BOIIPOCOB, CBS3aHHBIX C HW3Y4YEHHUEM
MaTeMaTHUYECKUX CXEM MOJEIUPOBAHUS U UX MPUMEHEHHEM IPH HCCIEeIOBAaHUM CIOKHBIX
crcteM 00pabOTKH, TIepelauu U XpaHeHHs HH(opMaIum).

[IpenogaBanne AMCHUIUIMHBI MpEAyCMATpUBaeT Cienyromue QopMbl OpraHu3aluu
y4eOHOro IpoIiecca: JICKIH, 1a00paTopHbIe pabOThI, CAMOCTOSITENIbHAS Pab0Ta 00YJArOIIETOCH.

[IporpaMMoii IUCHUIUIMHBI TPETYCMOTPEHBI CIEAYIOUINE BHUABI KOHTPOJIS: TEKYIIHA
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUHAS aTTeCTalus B (popMe dK3aMeHa.

OO0mias TpyAO0EMKOCTh OCBOEHUS AMCLIMILIUHBI COCTaBIseT 4 3a4eTHBIX eAuHHIbI, 144
yaca.

SI3pIK 00yUYeHUs IO JUCIUILTUHE «PYCCKUI»



1. TlepedeHb MIaHUPYEMBIX PE3yAbTATOB OOYUCHHUS 11O AUCIHUILINHE
1.1. llenu npenojaBaHusi AMCLUUILIIMHBI 3aKIIOYalOTCd B (DOPMHUPOBAHUM Y CTYACHTOB
3HAaHUHM, YMEHHUI M HAaBBIKOB B O0JIACTH MOJEIUPOBAHMS IPU UCCIEIOBAHUH CIOXKHBIX CHCTEM
00paboTKH, Iepe1aun U XpaHeHUss HHPOPMAIIHH.
1.2. JlucuuninHa BXOAUT B COCTaB 00s3aTENbHON YacTH 0Opa3oBaTEIbHON MPOTPaMMBI
BhICIIeT0o oOpasoBanus (nanee — OIT BO).
1.3. Ilepeuenp MIaHUPYEMBIX PE3YJIbTATOB OOYYEHUS MO AMCLUUIUINHE, COOTHECEHHBIX C
IJIaHUpyeMbIMU pe3ysibTataMu ocBoeHus: OI1 BO.
B pesynbrare M3ydyeHus NUCHUILIMHBI O0O0YYalOUIMiCS AODKEH 00JaiaTh CIlIeTyIOIUMH
KOMIETCHIMSIMU WM UX YacTsMH. KoMneTeHIMy U MHAUKATOPBI UX JTOCTHXKEHUS MPUBEICHBI B

Tabimuue 1.

Tabmuna 1 — [lepeyeHp KOMIETEHIIMN U HHANKATOPOB X JOCTHKCHHS

Kareropus (rpynna)

Ko n nHaumenoBaunue

KOI[ 1 HAUMCHOBAHUC MHUKATOpA

KOMIIETEHIIUH KOMIIETEHIIMHA JNOCTHKEHU KOMIIETEHIIUU
OIIK-1.Y.1 METhH eIaThb
OIIK-1 Coocoben M P
CTaHIapTHBIE  MpodeccHoHalbHbIC
MPUMCHSITh
3a1a4u c MIPUMCHCHHEM
€CTECTBCHHOHAYYHBIC U
€CTeCTBEHHOHAYYHBIX u

Ob6menpodeccuonanbHble
KOMIICTCHITHH

0OLIEMH)KEHEPHbBIE 3HAHUS,
METOJIbl MATEMAaTHYECKOTO
aHaJIM3a ¥ MOJICIIMPOBAHUS,
TEOPETHYECKOTO U
AKCIIEPUMEHTAIBHOTO
UCCJIEIOBAHHS B
poQeCCHOHAIBHON
JeATEIILHOCTH

0OIIIeMH)KEHEPHBIX 3HAHUHM, METO/I0B
MaTeMaTH4YECKOI'0 a”Hajgu3a u

MOJICTTUPOBAHUS
OIIK-1.B.1 HMETh HaBBIKH
TEOPETUUECKOTO u
AKCIICPUMEHTAIBHOT'O HCCIICIOBAHMS
00BEKTOB npoheccuoHaIbHOM
IEeITEIbHOCTH

O6menpodeccroHanbHbIe
KOMIIETEHITHH

OIIK-8 Criocoben
HpI/IMCHflTb MATCMATHYCCKUC
MOJIEII, METOJIbI U CPEJICTBA
HpOCKTI/IpOBaHI/Ifl
UH(POPMAIIMOHHBIX
aBTOMaTI/ISI/II)OBaHHBIX
CHCTEM

OIIK-8.3.1 3HATHP METONOJIOTHIO U
OCHOBHBIE METOIbI
MaAaTEMATHUYCCKOI'O MO)IGJIHpOBaHI/ISI,

KJIaccu(pUKaIUIO " YCIIOBHS
MPUMEHEHUSI MOJieNIeld, OCHOBHBIE
METO/BI " CpeacTBa
MIPOEKTUPOBAHUS MH(DOPMALIMOHHBIX
M aBTOMAaTU3UPOBAaHHBIX CHUCTEM,
WHCTPYMEHTAJIbHBIE cpeacTsa
MOJIEJIMPOBAaHUS U MPOEKTUPOBAHMS
MH(OPMALIMOHHBIX u

aBTOMAaTH3UPOBAHHBIX CHUCTEM
OIIK-8.Y.l yMmerp NOpUMEHATH Ha
MIPAKTUKE MaTeMaTU4YecKhue MOJENH,
METOIBI " cpenacTBa
MIPOEKTUPOBAHUA M aBTOMATU3ALUU
CHCTEM Ha IPAaKTHUKE

OIIK-&8.B.1 UMETH HaBBIKU
MOJICTTUPOBAHUS U MPOCKTHPOBAHUS
MH()OPMAITMOHHBIX u

ABTOMAaTU3WPOBAHHBIX CUCTEM

2. Mecro nuctuIuIHHEL B cTpykType OI1
JucuumnimHa MoKeT 0a3upoBaThCS Ha 3HAHUSX, paHee MPUOOPETEHHBIX 00yUYaIONTUMUCS
MIPY U3YYECHUU CIEAYIOIUX JUCUIUTUIAH:




— «MH(DOKOMMYHUKAIIMOHHBIE CUCTEMBI U CETH,

— «ANTOPUTMBI U CTPYKTYPHI TaHHBIX»,

— «Teopust BeposiTHOCTEI

3HaHUsA, TOJYYCHHBIE TPH HM3yYEHWHU MaTepuaia JaHHOW JUCIHMIUIMHBI, MMEIOT Kak
CaMOCTOSITEJIbHOE 3HAUE€HHE, TaK U MOTYT HUCIIOIb30BATHCS MPU U3YyUYEHUHU APYTUX TUCHUTLIIUH:

— «OcHoBEI 00ecrieuenus kadecta MC».

3. OO0BEM H TPYJOEMKOCTh JUCIUILTAHBI
JlanHbIe 00 00mEM O0beMe JMCIUILUIMHBI, TPYIOSMKOCTH OTACIBHBIX BHJIIOB y4eOHOM
paboThI 1O TUCIUILINHE (M paclpeieieHue 3TOH TPYAOEMKOCTH 110 CEMeCTpam) IPeACTaBICHbI B
Tadymue 2.

Ta6ymma 2 — O6beM U TPYJ0EMKOCTh JUCITUTIIUHBI

TpynoemMKocTs 1o
Bun yuebnoit paboTbl Bcero cemecTpam
Ne6
1 2 3
Oo6wan mpyooemkocmo oucyunaunst, 3E/ (dac) 4/ 144 4/ 144
U3 nux uacos npakmuueckoii n0020mosKu
AyOoumopHnule 3auamus, BCETo 4ac. 51 51
B TOM YHCJIC:
nekruu (JI), (gac) 34 34
npakTuueckue/cemunapckue 3anarus (I113), (gac)
naboparopusie padotsl (JIP), (wac) 17 17
KypcoBoii mpoekT (pabota) (KII, KP), (uac)
9K3aMeH, (4Jac) 27 27
Camocmoamenvnan paboma, Bcero (dac) 66 66
Buo npomesxxcymounoii ammecmayuu: 3a4et, 1udpod. 33 33
3aueT, sk3ameH (3auet, Judd. 3au, Ok3.**) ) )

*k
HpI/IMe‘IaHI/IeZ KaHAUJIATCKHUU 3K3aMCH

4. ConepxaHue JUCITUTUTIHBI
4.1. Pactipenenenue TPyI0EMKOCTH JTUCIUIUIMHEI 110 pa3/ielaM U BUIaM 3aHSATHI.
Paznensl, TeMBI TUCIUATIIMHBI U MX TPYAOEMKOCTh TIPUBEICHBI B TAOIHIIE 3.

Tabmuna 3 — Pa3aensl, TeMbl AMCHUIIIINHBL, UX TPYAOEMKOCTh

Pasnensl, TeMbl IUCITATIIINHEI Jexunn | 113 (C3) P KII CPC
’ (dac) (dac) (qac) (qac) (qac)
Cemectp 6
Pa3znen 1. BBenenue B TeOpui0 MOJEIUPOBAHUS
CHUCTEM
Tema 1.1. Cucrema
Tewma 1.2. Mojeinb, MoJIeTMpPOBAaHUE 4 10
Tema 1.3. TexHOIOTHSI MOJIETUPOBAHUS
Tema 1.4. AnanuTrdeckoe MOAEIMPOBAHUE
Tewma 1.5. UmuTanimonHOE MOIETMPOBAHUE




Pazgen 2. CucteMbl M CETH MacCOBOIO
obciyxuBanus (CMO)

Tema 2.1. Dnementsl CMO u crcteMa 0003HaYeHUIH
Tema 2.2. OmHOKaHAIBHBIE SKCHOHEHIIUAILHBIE
CMO

Tema 2.3. MHOroKaHadbHBIE SKCHOHEHIMAILHBIE
CMO

Tema 2.4. Cerm wMaccoBOro OOCITYKHBaHUS
(CeMO)

10

14

Pazzien 3. IMUTanimoHHOE MOJICTTUPOBAHUE
Tema 3.1. OCHOBHBIE NOHATHS UMUTALIMOHHON
MOJICIIH

Tewma 3.2. [IpuHIUIIBI TPOABYKCHUS
MOJICJIBHOTO BPEMEHHU

Tema 3.3. Cxembl OCTPOCHUS MOACTUPYIOIIETO
anropuTMa

Tewma 3.4. O630p MakeTOB JJI1 UMUTAIIMOHHOTO
MOJICJIIMPOBAHUS

20

Pasnen 4. MoaenupoBaHue Ciy4aiiHbIX (DaKTOpPOB
Tema 4.1. Meton MonTte-Kapio

Tewma.2. [TocTpoeHue u TECTUPOBAHUE NATUYHUKOB
0a3oBoi ciydaiinoil Bennuunsl (BCB)

Tema.5. MoaenvpoBaHre HENMPEPHIBHBIX
CIIy4YalHBIX BEJIMYHH

Tewma.3. MoaenupoBaHue ClIy4aifHbIX COOBITHIA
Tema.4. MoaenupoBaHue AUCKPETHBIX
CIIy4alHbIX BEJINYMH

16

Pasmen 5. DOKCTIEpUMEHT Ha MOJIEIIH

Tema 5.1. OnieHKa TOYHOCTH PE3yIbTATOB
JKCIIEPUMEHTA Ha MOJEIIH

Tema 5.2. IlnanupoBaHue 3KCIEpUMEHTA Ha
MOJEIIN

Htoro B CCMECTpC:

34

17

66

Hroro

34

HpaKTqucxaﬂ HOATOTOBKAa  3aKJIHOYacTCA

Oo0y4JaroIUMUCS  OIpPENETIeHHBIX  TPYAOBBIX
npodecCHOHATBHOMN 1€ TETbHOCTBIO.

B
bynxumi,

HCIMMOCPCACTBCHHOM
CBA3aHHBIX

4.2. CopeprkaHue pa3fesioB U TEM JICKIIMOHHBIX 3aHSTHM.
ConeprxaHue pa3/ienoB U TeM JIEKLIMOHHBIX 3aHATHI MPUBEICHO B TabuIe 4.

Ta6m/1ua 4 — Coz[epxcaHHe pa3aciioB U TCM JICKIHIMOHHOT'O [UKJIA

BBITIOJTHEHUH
c  Oynmymen

Howme
p HazBanue u conepkanue pas3/iejoB U TEM JIEKIIMOHHBIX 3aHATUI
pasznena
1 Tema 1.1. Cucrema

Tewma 1.2. Mojenb, MOJIETUPOBAHUE

Onpenenenne cucteMbl. CTpyKTypa cucTeMbl. YnpaBienue. BozneiictBue. [lonstue
cnoxHou cuctembl. DyHKIIMOHAT CUCTEMBI. D((HEKTUBHOCTH CUCTEMBI.

O6wexT-opurusai. [lapaMeTpsl U XapakTepucTUKu Mojenu. Teopus nogodus.3agauu




MoJeaupoBanus. [[puHIUIIBI MOAETUPOBAHHS.

Tema 1.3. TexHOIOTHS MOICTMPOBAHUS

Ortanel  MozaenupoBaHus. Ompeznenenue nemu Moaenuposanus. OmnpenencHue
KOHIIENITyalbHOH Mozaenu Pa3paboTka maremaTuueckoil moxenu. IlmanupoBanue
JKCIIEPUMEHTA

Tema 1.4. Ananutudeckoe MOJEIUPOBAHKE

Maremarnueckas cxemMa aHaTUTHYECKOTO MOJECIINPOBAHHUS.

Tema 1.5. IMuTaninoHHOE MOJICTMPOBAHKE

Maremarnueckass CXeMa HMHUTALMOHHOIO MOJAEIMpOBaHusA. Monenupyromui
anroputM. CiyuyaiiHbie GaKTOPBI

Tema 2.1. Dnementsl CMO u crcrema 0003HaYEHUI

Teopust MaccoBOro o0CITy)KMBaHUS

Ocuousie snementel CMO. Knaccuduxamus CMO. Xapakrepuctuku CMO

Tema 2.2. OmHoKaHaAIBHBIE SKCIOHEHIMAILHEIE CMO

CgoiictBa CMO. [Tapametps! u xapaktepucTuku. Cxema pacuera XapakTepUCTKI

Tema 2.3. MHOrokaHaabHbIe SKCIIOHEHMaIBHBIE CMO

Caoiictna. [lapameTpsl 1 xapakrepucTiky. Cxema pacuera XapakTepUCTHK.

Tema 2.4. Cetu maccoBoro oociyxuanus (CeMO).

CpoiictBa pa3oMkHyThIX CeMO. JlokanbHble U CHCTEMHBIE XapaKTEPUCTUKU
pazomMkHyTbIX CeMO. CpolictBa 3aMkHYThIX CeMO. Cxema pacuera 3aMKHYTOH
CeMO

Tema 3.1. OcHOBHbBIE TOHATHSA UMUTAIIIOHHON MOAETU

[IpenHa3HaueHWe HMUTAUMOHHOTO MojenupoBaHusd. OCHOBHbIE TMOHATHS U
onpeeaeHus

Tema 3.2. [IpuHIUTIIBI TIPOJIBUKEHUST MOJCIIEHOTO BPEMEHHU

[Mpunmun At. Ilpunoun ocoOblx MOMeHTOB. BwiOop MexaHu3ma ympaBlieHUs
CHUCTEMHBIM BpEMEHEM

Tema 3.3. CxeMbl IOCTPOEHUS MOETUPYIOIIETro alropuT™Ma

Cxema coObITHii. Cxema Mpo1eccoB.

Tema 3.4. O630p nakeToB ISl UMUTALlMOHHOT'O MOJIETUPOBAHUS

AreHTHOe MojenupoBaHus. JIMCKpeTHO-cOObITHIHOE MonenupoBaHue. CucreMHas
nuHamuka. AnylLogic

Tema 4.1. Meton MonTte-Kapio

Canyyaiinble ¢pakTopsl. Mozens ciydaifHOTo (akTopa.

Tewma.4.2. IlocTpoeHHE U TECTUPOBAHHUE JATYNKOB 0A30BOM CITYIAHON BETHYNHBI
(BCB)

[Tporpammubie patuuku bBCB. CsoiictBa natunkoB BCB. Iloctpoenue wu
TecTupoBaHue gaTunkoB bCB.

Tema.4.3. MoaenupoBaH#e HEMPEPHIBHBIX CITy4aifHBIX BEITHUNH

Onpenenenne. Meron obparienusi. DyHKIMU pacnpeesieHus] HepepbIBHON
CIIy4ailHON BEJINYMHBI.

Tema.4.4. MoaenupoBaHHe CIIydaifHbIX COOBITHI

Tunsl cnyuaiiHeix coObiTHil. IIpocToe cnydaiiHoe coOwiTue. HecoBmecTHBIE
ciyuaiiasle coObiTusi. ClioKHBIE ciydaiiHble coObITHs HesaBucumble ciydaiiHble
coObITHSI 3aBUCUMBIE CITy4ailHbIe COOBITHS.

Tema 4.5. MoaenupoBaHue TUCKPETHBIX CIyYailHBIX BEJIMYMH

Onpenenenne. AIropuT™M MoJaenupoBanysi. MOMEHTHI.

Tema 5.1. OrieHKa TOUHOCTH PE3yAbTATOB SKCIIEPUMEHTA Ha MOJIEITH

TodHOCTP pe3ynbTaTOB MOJEHUPOBAaHMS. VICTMHHOE 3HaueHWe pe3ynbTaTta.
JIOCTOBEpHOCTH pe3yJIbTara.

Tema 5.2. [ImanupoBaH#e SKCIIEPUMEHTA HA MOJICIH

3ajauya MIAHMPOBAaHUS d3KcrepuMeHTa. OnpeneneHre HEOOXOIUMOI0  YHCIia




‘ OKCIICPUMCHTOB

4.3. TlpakTuueckue (CeMUHAPCKUE) 3aHATHUS

Temsbl IMPAKTUYCCKHUX 3aHATHH U UX TPYAOCMKOCTE IPHUBECACHEI B Ta6J'II/II_[e 5.

Ta6mmma 5 — [IpakTHdecKkue 3aHsITHS U UX TPYJ0EMKOCTh

N3 aux Ne
No | TeMbl IpaKTUYECKHUX Popmbt TpynoeMKoCTh, |TpPaKTUYECKOM |pasjaena
/1 3aHSATUN TPAaKTHICCKHIX (dac) MMOATOTOBKH, | JUCITHII
SaHATHH (gac) JIMHBI
VY4eOHBIM MJIaHOM HE MPEAYyCMOTPEHO
4.4, JlTabopaTopHBIE 3aHATHS
Tembl 1a00paTOPHBIX 3aHATHHA U UX TPYJOEMKOCTH ITPUBEACHBI B TA0IUIIE 6.
Tabnuna 6 — JIabopaTopHbIe 3aHATHS U UX TPYJOEMKOCTb
N3 Hux Ne
Ne HaumenoBanue nabopatopHbix padboT TpynoemKocts, | mpakTHHECKOH | pasaena
/11 (gac) MOJTOTOBKH, | JUCITHII
(dac) JINHBI
Cemectp 6
1 | MogenupoBanue u Tectupoanrie bCB 4 2 4
2 | MonenupoBaHue HENPEPHIBHOHN CITydaitHOM 4 1 4
BEJTMYHHBI
3 | MonenupoBaHue JAHCKPETHOW CITy4aiiHOMN 2 1 4
BEJTMYHHBI
4 | PazpaboTka WMHTAlMOHHOW MOJETH B 4 1 3
AnyLogic
5 | [InanupoBanue 17§ NPOBE/ICHUE 3 1 5
HKCIIEPUMEHTA Ha MOJIEIH
Bcero 17 6

4.5. KypcoBoe npoekTupoBaHue/ BHIIIOJHEHNE KypCOBOM paboThI

VY4eOHBIM MJIaHOM HE IPETYyCMOTPEHO

4.6. CamocrosiTenbHast paboTa 00yJaromuxcs

Bugsl camoctosTensHON pa6OTBI " €€ TPYAOCMKOCTH ITPUBCJICHLI B Ta6nnue 1.

Tabmuna 7 — Bunbl camocTodTenbHON paboThl U €€ TPYAO0EMKOCTh

Bun camocrositensHO# paboTh Bceero, gac Cemectp 6, yac

1 2 3
W3ydenne TeopeTndeckoro Matepuana qucuruimasl (TO) 30 30
KypcoBoe npoextuposanue (KII, KP)
PacuerHo-Tpaduueckue 3ananus (PI'3)
Brinonnenue pedepara (P)
ITonroroBka K Tekyuiemy KoHTpoo ycrneBaemoctu (TKY) 8 8
Jlomamaee 3amanue (/13) 12 12
KonTponbuble pabotel 3a0uHnKkoB (KP3)
IloaroroBka k npomexyrounoi arrecrauuu (I1A) 16 16

Bcero: 66 66




5. IlepedyeHnb yueOHO-METOUYECKOTO 00ECTICUCHUS
JUISL CAMOCTOSITENIHON PabOoThI 00y4YaromUXCs 0 JUCHUIUTHHE (MOLYIIIO)
Y4eOHO-MeTOIUYECKUE MaTepHalibl Ui CaMOCTOSITENIbHON paboThl  00ydarouuxcs
yKa3aHsl B 1.1 7-11.

6. IlepeueHb MEYATHBIX U ANEKTPOHHBIX YUCOHBIX U3TaHUN
[lepeueHp nevaTHBIX U 3JIEKTPOHHBIX Y4EOHBIX U3/IaHUH IIpUBeieH B Tabmule 8.

Tabnuna 8— IlepedeHb MeYaTHBIX U JIEKTPOHHBIX YUEOHBIX U3JaHHM

KomuecTso 3Kk3eMILIsIpOB B
bubnuorpadudeckas ccpuika oudmoTeke (Kpome

AJIEKTPOHHBIX FK3EMIUISIPOB)

Iudp/
URL agpec

Kyry3os O.U., Tatapuukosa T.M.
MoaenupoBanue cucteM. UMUTAIMOHHBIN METO/I:
YueOuuk mns By3oB. M3marencto: Jlame. 2023.
240 c.

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

Kynarusn B. I1., Bynuna JI. B., Tutos A. II.
MopnenupoBanue cucteM. YueOHoe mocodue.
N3narenscTBO

MUPDA - Poccuiickuii TEXHOJIOTHYECKUI
yauBepcureT, 2022. 156 c.
https://e.lanbook.com/book/311243

004.9 Cogeros, b. fI. MonenupoBanue cucteM: y9eOHUK 10
C 56 Uil akajeMuyeckoro ©OakamaBpuara / b, S
CosetroB, C. A. Sxomnes; C.-Ilerep6. roc.
anekTporexH. yH-T "JIDTU". - 7-¢ wusm. - M.:
FOpaiit, 2014. - 343 ¢

04 Kyry3oB, O. W. MaremaTtuyeckue CcxeMbl U 62
K 95 AITOPUTMBI MOJEIIMPOBAHUS
UHPOKOMMYHUKAIIMOHHBIX ~ CHCTeM:  y4deOHoe
nocobue / O. U. Kyry3os, T. M. Tatapuukosa; C.-
[Terep®O. roc. yH-T a3pOKOCM. IPUOOPOCTPOEHUS. -
CII6.: Uzn-Bo 'YAIL, 2013. - 147 c.

004 Tarapuukosa, T. M. MeTtoasl MOaenupoBaHusl U 4
T 23 onTUMHU3aMKu.  yueOHoe  mocodbue / T.
M. Tarapuuxosa; C.-Iletep6. roc. yH-T a3pOKOCM.
npubdopoctpoenus. - CII0.: Uza-so I'VAIIL 2018.
-108 ¢

004 Kyty3oB, O. U. UHPOKOMMYHUKAIIHOHHBIE CETH. 20
K 95 MogenupoBanie ¥ OIIGHKa  BEPOSTHOCTHO-
BPEMEHHBIX XapakTepucTuk: MoHorpadus / O. U.
Kyty3oB, T. M. TarapuuxoBa; C.-Ilerep6. roc.
VH-T a’3pokocMm. mpubopoctpoenus. - CI16.: Uzn-
Bo ['YAII, 2015.-382 ¢




7. TlepedeHb 1EKTPOHHBIX 00PA30BATEIBHBIX PECYPCOB
MH()OPMAIIMOHHO-TEIEKOMMYHUKAIIMOHHOI ceTh «/HTepHeT»
[epeueHn AIIEKTPOHHBIX 00pa3oBaTebHBIX pecypcos UH(OPMAIIMOHHO-
TEJICKOMMYHHKAMOHHOW ceTH «HTepHEeT», HEOOXOIMMBIX [UIi OCBOCHUS HCIHILINHBI
npuBezieH B Tabnuue 9.

Tabmuma 9 — IlepedeHb DIEKTPOHHBIX 00pPA30BATEIBHBIX PECYpCOB HH(OPMALMOHHO-
TEJICKOMMYHHKAIMOHHOU ceT «VHTepHeT»
URL axpec HaumenoBanue
www.anylogic.ru CaiiT koMIaHuM pa3padboTUYNKa CHCTEMbl UMHTAIMOHHOTO
moaenupoBanus AnyLogic

8. Ilepeuenr HHPOPMALTMOHHBIX TEXHOJIOTUI
8.1. IlepeyeHnp TPOrpaMMHOTO OOECHEYCHHS, MCHOIB3YEeMOTO MpPU OCYIIECTBICHUN
00pa30BaTEILHOTO MpOoIiecca M0 JUCIUIIIHHE.
[Tepeuenp UCTONIB3yeMOTr0 IPOrPaMMHOTO oOecTieueHHs npeacTaBieH B Tabuuie 10.

Tabmuna 10— [lepeueHs mporpaMMHOT0 00€CIICUCHIS

Ne /it HaumenoBanue
1 CucremMa UMHTAIIMOHHOTO MoieupoBanus AnyLogic
8.2. [lepeuenn MH(POPMAIMOHHO-CITPABOYHBIX CUCTEM,UCII0JIb3yEMbIX npu

OCYILECTBIICHIUH 00pPa30BaTEIBHOTO MPOIECcca MO AUCIUTUINHE
[lepeuens WMCTHONB3yeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM IMPEICTABICH B
Tabymue 11.

Tabmuna 11— [lepeuens nHGPOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne i/t HaunmenoBaunue

He penycmoTpeno

9. MarepuanbHO-TeXHUYECKas 6a3a
CoctaB  MaTepUAIbHO-TEXHUYECKOH  0a3bl, HEOOXOIUMOW Ui  OCYIIECTBICHUS
00pa3oBaTeNbHOTO Mpoliecca Mo AUCHUILINHE, IPpecTaBieH B Tabiauuel 2.

Tabnuna 12 — CoctaB MaTeprallbHO-TEXHIUYECKON 0a3bl

Ne HanmeHoBaHMe cOCTaBHON 4acTu Howmep aynutopun
n/m MaTepuaIbHO-TEXHUYECKOM 0a3bl (pu HEOOXOMMOCTH)

1 | JlekunoHHas ayauTopHs

MynbTmeauitHas JEKINOHHAS ayTUTOPUS

3 | Knacc mist menoBoit urpsl

10. OrmeHo4HBIE CpeICTBA TSI MPOBEICHUS TPOMEKYTOUHOHN aTTECTAIINH
10.1. CocTaB OIIEHOYHBIX CPEACTBAJIS TPOBEIACHHS MPOMEKYTOYHONW AaTTeCTalluu
00yJaromuXcs 1Mo JUCIUTUINHE MPUBEACH B Tadymie 13.

Tabmuma 13 — CocTaB OIEHOYHBIX CPEJICTB JIJIS TPOBEACHHSI IPOMEKYTOTHON aTTeCTAIlNN

Bug HpOMe)KYTOQHOﬁ aTTeCTallnun Hepequb OLICHOYHLIX CPCACTB

Dk3ameH CnrcoK BOIPOCOB K 9K3aMEHY;




DK3aMeHalMOHHEIC OUJIETHI;
3amauu;
TecThl.

10.2. B kauectBe

KPUTEpPUEB OLICHKH YpPOBHSA C(HOPMUPOBAHHOCTH (OCBOEHUS)

KOMIIETCHIIMA OO0y4YaloNIUMUCS TPUMEHSETCS S5-0aTbHas MIKaia OIEHKA cHOpMHUpPOBAHHOCTU
KOMIIETEHIIHIA, KOTopas puBeaeHa B Tadumie 14. B TeueHne cemecTpa MOXKET HCITOJIB30BaThCS

100-0ayuipHas  mkajia

MOJAYJIbHO-PEUTHHIOBOM  CHUCTEMBl  YHUBEpPCUTETa,  IIpaBUiA

HCIIOJIB30BaHHA KOTOpOI;'I, YCTAHOBJICHBI COOTBCTCTBYIOIIUM JIOKAJIbHBIM HOPMAaTHUBHBIM aKTOM

I'VAIL

Tabmuna 14 —Kpurepuu otieHKH ypoBHS chOPMHUPOBAHHOCTH KOMIETEHITHH

Or1eHKa KOMITETEHITUN

5-0awtbHad 1IKana

XapakTtepucTuka chopMUPOBAHHBIX KOMIIETEHIUHA

«OTIIMYHO»
<GauTCHO»

— oOyyarouuiicss riay0OKO M BCECTOPOHHE YCBOMWJI IPOIPaMMHBIM
MaTepHa;

— YBEpPEHHO, JIOTHYHO, ITOCIEJ0BATEIbHO U TPAMOTHO €T0 U3J1araeT;

— ONUpasCh Ha 3HAHUS OCHOBHOW WM JONOJHHUTEIBHOHN JIUTEPATYpHI,
TECHO  TPUBSA3BIBACT  yCBOCHHBIC  HAy4YHBIE  TOJOXKEHUS  C
MPaKTHYECKOH JIESTEIbHOCTHIO HATIPaBIICHHS;

— yMeJ0 0OOCHOBBIBAET M apTYMEHTUPYET BBIIBUTAEMBIC UM HJICH;

— JIeJaeT BBIBOJIBI M 0000IIEHMS;

— cBOOOIHO BJIAICET CHCTEMOH CIIEIUAIM3UPOBAHHBIX MMOHSITHH.

«XOPOLIIO»
«3aYTCHO»

— o0y4Jaronuiicss TBEpJ0 YCBOMJI MPOrPaMMHBIM MaTepuai, TpaMOTHO
U 1O CYIIECTBY H3JaraeT €ero, OMupasch HAa 3HAHUS OCHOBHOU
JTUTEPATYPHI;

— HE JIONYCKAET CYIIECTBEHHBIX HETOYHOCTEHH;

— YBSI3BIBAET YCBOGHHBIE 3HAHHUS C MPAKTHUUYECKOW MEATEIbHOCTHIO
HaIpaBJICHNUS,

— apryMEHTUPYET Hay4YHbI€ MTOJI0KEHNUS;

— JIeJIaeT BBIBOJBI M 000OIICHHUS;

— BJIQJICET CUCTEMOM CIIeIMAIM3UPOBAHHBIX TTOHSITHII.

«YHOBJICTBOPUTCIIBHO»
<GauTCHO»

— O00yy4arouuiicss yCBOMJI TOJBKO OCHOBHOW MPOTpaMMHBIN MaTepua,
M0 CYHIECTBY M3JIaraeT €ro, ONupasch Ha 3HAHUS TOJBKO OCHOBHOMU
JUTEpaTyphI,

— JIONYCKaeT HEeCYIIECTBEHHBIE OMMOKA U HETOYHOCTH;

— UCHIBITHIBAECT 3aTPYAHEHUs B NPAKTUYECKOM NPUMEHEHUU 3HAHMM
HaIpaBJICHNUS,

— cJ1a00 apryMeHTUPYET Hay4uHbIE MTOJIOKEHHUS,

— 3aTpynHseTcs B GOpMYJIUPOBAHUHU BBIBOJOB M 00OOIIECHU;

— YaCTUYHO BJIAJICET CUCTEMOM CIEHUAIM3UPOBAHHBIX MOHITHI.

«HEYIOBJIETBOPUTEITHHOY
«HE 3aYTCHO)

— o0yyarouuiics He YCBOWJ 3HAYUTENbHOM 4YacTh MPOrpaMMHOTO
MaTepuana,

— JIONyCKaeT  CYIICCTBCHHBIE OIMMUOKA W  HETOYHOCTH  IPH
paccMOTpeHHH MPOoOJIeM B KOHKPETHOM HAINPaBIICHUY;

— UCTIBITHIBAET TPYAHOCTH B MPAKTUYECKOM MPUMEHEHHUH 3HAHHUI;

— HE MOXET apryMEHTHPOBATh HAYYIHBIC ITOJOXKCHUS;

— He GOpMYIUPYET BEIBOJAOB M 0000IIEHUH.

10.3. TumnoBbie KOHTPOJIbHBIC 33aHUS WIIK MHBIE MaTePUAIIBI.
Bormpocs! (3agaun) nmst sKk3ameHa mpeIcTaBlieHbl B Tadimie 15.

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

\ No \ ITepedyens BOonmpocoB (3a1a9) Il IK3aMeHa Kon




/11 WHIUKAaTOpa
1 | Mogenb cuctemsl, mapaMeTphbl U XapaKTEPUCTHKH. OIIK-1.V.1
2 Bunpl 3aa4 MosietupoBaHus: mpsiMasi, oOpaTHasi, HACTPOUKH. OIIK-8.3.1
3 | MonenupoBanue, TeOpHs 0100us, IeIb MOJICIUPOBAHUS, IPHHLIUATIBI OIIK-8.3.1

MOJICJTUPOBAHUSI.
4 | Knaccudukanus MoIemei. OI1K-8.3.1
5 CHHTE3 U JEKOMIIO3UIIMS MOJEIIH. OIIK-8.3.1
6 Nmurtanmonnoe moaenupoBanue (MM). OcHoBabie ToHsATHS UM, OIIK-8.3.1
7 | MeTo mOCTOSTHHOTO I11ara ¥ 0COOBIX COCTOSTHHMA AJISl TIPOJIBUKCHUS OIlK-1.V.1

CHUCTEMHOTO (MOJICITLHOTO) BPEMEHHU.
8 [TocTpoeHre MOIEIMPYIOMIETO aANTOPUTMA IO CXEME COOBITHH. OIIK-1.B.1
9 ITocTpoeHre MOJIETMPYIOIIETO aIrOPUTMA MO CXEME MPOIIECCOB. OIIK-1.B.1
10 | AnropuTtmbl 00CTYKUBAHUS OUepeIeH. OIIK-1.B.1
11 | [TapagoKcChl BpeMEHH B MMUTAIIMOHHOM MOJICITUPOBAHHH. OIIK-1.B.1
12 | Cemadopsl 1 CBSI3HBIE CIUCKH B UMUTAIIIOHHOM MOJEIUPOBAHUU. OIlK-1.B.1
13 | MoaenupoBaHue CITy9ailHBIX BEJTMYMH M CITy4aiHBIX COOBITHH. OIIK-8.V.1
14 | MogaenupoBaHHe HEMPEPHIBHON CIIy4aliHOI BEIMYMHBI. OIIK-8.VY.1
15 | MonenupoBaH#e MOTOKA COOBITHH. OIIK-8.V.1
16 | ®opmupoBaHue BHIOOPKU CIyYalHBIX Yucel ¢ 3aJaHHbIM pacnpeaenenuem. | OIMK-8.V.1
17 | MopaenupoBaHue JUCKPETHOM cilydyailHOW BEJTMYMHBI. OIIK-8.V.1
18 | MogaenupoBaHHe CIOXKHBIX CIy4YalHBIX COOBITHH. OIIK-8.V.1
19 | MopaenupoBaHue OJHON IPYNIIbl HECOBMECTHBIX CIyYalHbBIX COOBITH. OIIK-8.V.1
20 | Craructrueckoe MoaenupoBanue. Meron Monte-Kapio. OIIK-8.3.1
21 | IInaHupoBaHMe SKCIIEPUMEHTA HA MOJICIIH. OIlIK-1.B.1
22 | Kputepun npoBepKH CTaTHCTUYECKUX THUIIOTES. OIIK-8.3.1
23 | KoppensioHHBIH aHau3. OIIK-8.B.1
24 | PerpeccronHbIi aHanu3. BEIBOJ ypaBHEHUS pEerpeCcCHU. OIIK-8.B.1
25 | TouHOCTB PE3yaHTATOB MOJICITUPOBAHUS. OITK-8.B.1
26 | OueHKa NOrpelHOCTH Pe3yabTaTOB MOACITUPOBAHHUS. OIIK-8.B.1
27 | 3amava TuIaHUPOBAHMS SKCIICPUMEHTA HA MOJICTIH. OITK-8.B.1
28 | Cxema cTaTHCTUYECKOI0 3KCIIEPUMEHTa C aBTOOCTAHOBOM OIIK-8.B.1
29 | ITocnemoBaTeIbHOCTH MPOBEPKU CTATUCTUICCKUX THITOTES. OITK-8.B.1
30 | ANmpoKCUMHUPYIOIIUE KPUBBIE. OIIK-8.B.1
31 | Kputepwuii xu-kBajapar OIIK-8.B.1
32 | Kpurepuit Konmoroposa-CmupHoBa. OIIK-8.B.1

Bompocsr (3amaun) st 3aueta / qudd. 3aueTa npejpacraBieHsl B Tabmuie 16.

Tabmuma 16 — Bonpocs! (3agaun) ais 3adera / qudd. 3adera
Kon
Ne n/m [lepeuens BonpocoB (3ana4) amns 3a4dera / qudd. 3ayera JHMKaTOpa

Y4eOHbIM MJIAHOM HE PEAYCMOTPEHO

[lepeuenr TeM [l KypCOBOTO TMPOESKTHUPOBAHUS/BBIIIONHEHUS KYpPCOBOW pabOTHI
MpeICTaBICHBI B Tabmwmie 17.

Tabmuna 17 — Ilepeyens TeM Juist KypCcOBOTO NPOEKTUPOBAHMSI/BBIIIOIHEHUS KYPCOBOM pabOThI

Ne n/n =
KypcOBOl pabOThI

[TpuMepHBIii IepedeHb TeM Il KypCOBOTO MPOEKTUPOBAHUS/BITTOIHEHHS

Y4eOHbIM MJIaHOM HE IPEIYCMOTPEHO




Bormpocst

MpeACTaBICHBI B Tabmwmie 18.

Ta6ymma 18 — [IpumepHslii mepedeHb BOPOCOB ISl TECTOB

Uil TPOBENCHUS NPOMEXKYTOYHOM aTTeCTallid B BHJE TECTUPOBAHUS

TUIIOTE3EI B JKU3HEHHOM
LUKIIE MOAEIN

O0bekT 1, AHanu3

2 Mogenb 2

[InanupoBanue

OKCIICPUMCHTA —4)

O~ wWNPRE

Ne y Kon
ITpuMepHBIi TIepeUeHb BOMPOCOB IS TECTOB
/T HWHIMKATopa
1 MoaenupoBaHue - 3TO — Ilporiecc cosmanust wmoxenu  ¢popmanshoe | OITK-8.3.1
OTHCAHKE TPOIIECCOB U ABICHHIMA
— Merton mo3HaHMA, COCTOSINHH B CO3JAaHUU H
UCCIICIOBAHUH MOJIeJIel HAOJIF0ICHHE MOJICIIH
2 Mopens — 370 ... — Hekuit HOBBIH 00OBEKT, KOTOpBI oTpakaer | OITK-8.3.1
CYIIIECTBEHHbIE ~ OCOOCHHOCTH  HM3y4aeMOro
00BEKTA, SIBJICHHS W MPOIIECCca
— YMeHbIIIeHHAs KOIHs PealbHOro 00bheKTa
— JIro0oii 00BEKT OKPYIKAIOIIETO0 MUPa
— Komus 00beKTa UcciaenoBaHus
3 H3meHnenue 00bEKTOB BO — Cratuyeckoi Moaenu OIIK-1.¥.1
BPECMCHHU OIIMCBIBACTCS C — I[HH&MHHGCKOP'I MOJIEJIN
HOMOIIBIO — Jlornueckoit Moaenu
4 HarypHblii sKCIIepuMeEHT — DKCIEepUMEHT Ha MOJICITH OIIK-8.3.1
- 9TO: — OKCIepUMEHT Ha OpUTHHAJe
— OKCIepUMEeHT Ha MaKeTe
5 ITo aHATUTHYECKUM — MaremaTideckoe pe/CTaBIeHUE MOJICITH
MOJCIAPOBAHHUCM — Bocnpoussenenne GpyHKIMOHUPOBAHUS
CIIeTyeT MOHUMATh: MOJIEITH
— MmuTanuo o0beKTa-OpurnHaia
6 ITox UMHATAITHOHHEIM — Wmwramus  mporeccos, npoucxomsumx B | OIIK-1.B.1
MO/ICTTMPOBAHUEM 00bEKTE-OpUTHHAJIC BO BPEMEHHU
TIOHUMACTCA: — HMmuramus cTpyKTypbl 00bEKTa OpUTHHATA
— Peanuzanus GyHKIIMH 3aBUCHMOCTH MEXLY
BXOJIOM M BBIXOJIOM MOJICITH
7 B mMozenupoBanun C TOCTOSIHHBIM IIIarOM OIIK-8.B.1
HCIOJIB3YKOTCSA METOIbI C mepeMeHHBIM IaroM
pealnsanun MexaHn3Ma ITo 0cOOBIM COCTOSHHSIM
MOJIEJIBHOT'O BPEMEHH
9 CroxacTH4ecKum — Bpemss wmexnay cBepurenusimu  cobbrruii — | OITK-8.B.1
Ha3bIBACTCSI POLIECC, B MTOCTOSTHHOE
KOTOpOM — BpemMs  MeXay — CBEpUICHHUSMU  COOBITHH
cly4daifHoe
— Bpemst MeK1y CBEpIICHUSAMH COOBITHIA
HOYMHACTCS TMHEHHOMY 3aKOHY
9 JleTepMUHHPOBaHHBII — Bpewms Mex1y CBepIICHUSIMH COOBITHIA - OIIK-8.B.1
IpoIIece - 3TO MPOoIece, B MOCTOSIHHOE
KOTOpOM — Bpems Mexay CBepIICHHSIMHI COOBITHIA
cly4daitHoe
— Bpewmst Mexay CBepIICHUSIMU COOBITHI
MOTUMHSICTCS JINHEHHOMY 3aKOHY
10 | TlokaxwuTe MeCTO OIIK-8.3.1




OKCIEPUMEHT AN
AHaM3 pe3yJIbTaToB
11 | MaremaTudeckoe 0,5 OIIK-8.Y.1
OXXKHUTaHUE 1
PaBHOMEPHOIO 0
pacupenesieHHs. paBHO Jpyroe 3HaueHne
12 | Ecnu nepeMeHHbIC He — Crpemurcs k 1 OIIK-8.Y.1
3aBUCAT IpyT OT ApyTa, — Crpemutcs k 0
T0 K03 dUIHeHT — CrpeMuTcs K o
KOPPEJSAILHIH
13 | Hducnepcust 0,83 OIIK-8.Y.1
PpaBHOMEPHOTO -1
pacmpenesieHus paBHa -0
— Jlpyroe 3HaueHue
14 | OreHka cpeaHero — JloBepHTEIbHBII HHTEPBAI OIIK-8.Y.1
apr(METHYECKOTO — Matemaruyieckoe OKHIaHUE
pe3ynbTaTOB — Koppensius
OKCIICPUMECHTOB Ha
MOJICJIH 3TO
15 | W3 npencraBieHHBIX OIIK-8.VY.1
pacrpeneneHui \
BbIOEpUTE T
"DKCIOHEHITHAILHOE e ! D
pacnpeneneHue" a o 6 2
i I
0 e e 3

[lepeueHp TeM KOHTPOJIBHBIX PabOT MO NUCHUIUIMHE OOY4YarolMXCsl 3a09HOH (hOPMBI
oOydeHus1, IpecTaBieHbl B Tabmuie 19.

Tabmuua 19 — IlepeueHb KOHTPOJIBHBIX paboOT

No /it [TepeyeHb KOHTPOJIBHBIX PAOOT

He npenycmorpeno

0 e e 3
10.4. MGTOI[I/I‘IGCKI/IC MaTcpurajlbl, OIpCACIIAOIINC npoucaypsl O CHUBAHUA
WHIUKATOPOB, XapaKTEPHU3YIOMIUX dTanbl (HOPMHUPOBAHHUS KOMIETCHIIUH, COACpIKATCA B
JIOKAJIbHBIX HOPMATHUBHBIX aKTaX FYAH, PErNIaMCHTHUPYIOIIUX TOPAAOK W IMPOUCAYPY
IIPOBEJCHUS TEKYLIEr0 KOHTPOJIS YCIIEBAEMOCTH U MPOMEXKYTOUHOM aTTecTali 00yJaromuxcs
I'VAIIL

11. Meroauveckue yKazaHus i1 00y4JarOmUXCsl IO OCBOSHUIO TUCIIUTLIMHBI

11.1. Metonuueckre yka3zaHus [ OOYYalOIIMXCS 10 OCBOCHHMIO JIEKIMOHHOTO
MaTepuaia

OcHOBHOE Ha3HAYEHHE JIEKIIMOHHOTO MaTephana — JIOTUYECKH CTPOMHOE, CHCTEMHOE,
riyOOKOe W SICHOE H3JIOKEHHE ydeOHOro marepuana. Ha3HaueHue COBpEMEHHOH JIEKIIMM B
pamMKax JUCIUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(OpPMAIMIO 1O TEME, a B OCBOCHUU
byHaaMEeHTaNbHBIX MpoOJeM JUCHMIUIMHBI, METOJOB HAayYyHOrO IIO3HAHMS, HOBEWIIMX
JOCTHKEHUI HaydyHOM MbIcau. B yueOHOM mporiecce JIEKIHs BBIIOIHSET METO/I0JIOIMYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKIMH. JIEKIMs packpbIBaeT MOHATUHHBIN anmapar



KOHKpETHOU oOnactu 3HaHWs, €€ MpoOJeMbl, JaeT ILEIbHOE MPEICTaBICHHE O TUCIUIUIMHE,
MOKAa3bIBACT B3aUMOCBSI3b C APYTUMU JUCITUTUTHHAMM.

[TnanupyeMble pe3yJIbTaThl IPH OCBOCHUU 00YYAIOIIMMHUCS JICKIIMOHHOTO MaTepraa;

— TIONYyYEHHE COBPEMCHHBIX, IICJOCTHBIX, B3aUMOCBS3aHHBIX 3HAaHUH, YPOBEHBb
KOTOPBIX OIPEIEIISIETCS LEIIEBOM YCTAHOBKOM K KaX10M KOHKPETHOU TEME;

—  TIOJIyYEHHE OIbITa TBOPUECKOW pabOThl COBMECTHO C MPEIoaBaTeIeM;

— pasBuTHE NPO(ECCHOHATBHO-ICIOBBIX  KadecTB, JIIOOBM K  TpPeAMETYy U
CaMOCTOSITEIbHOT'O TBOPYECKOTO MBIIIJICHUS.

— TIOSIBJICHHE HEOOXOAMMOr0 HHTEpeca, HEOOXOAUMOTO JIJIsi CAMOCTOSITEIIbHON paOoThI,

— TIOJy4eHHE 3HAHUW O COBPEMEHHOM YPOBHE pPa3BUTHSI HAYKM M TEXHUKH U O
MPOTHO3€E UX Pa3BUTHS HA OJIMKAKNIIINE TOIBL;

— Hay4HThCS METOJAMYECKH 0OpabaThiBaTh Marepuai (BBIACIATH TJIaBHBIC MBICIHA H
MOJIOXKEHHUS, TPUXOJUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSITh HMX B  Pa3IMYHBIX
bopmynHupoBKax);

— TOJy4YeHHE TOYHOTO MOHUMAaHUS BCEX HEOOXOAUMBIX TEPMUHOB U TIOHSATHUH.

JIekuMOHHBI MaTepHall MOXET COIPOBOXKIATHCA JEMOHCTpauuend CIaioB H
HCIIOJIb30BAaHUEM pa3[JaTOYHOrO0 MaTepuaja IMpH MPOBEIECHUU KOPOTKHX JUCKYCCUH 00
OCOOEHHOCTSIX MPUMEHEHHS OT/IETBbHBIX TEMATUK 110 TUCHHUILINHE.

CTpyKTypa OpeaoCTaBIEHMS JEKIIMOHHOIO MaTepHaa:

Tema 1.1. Cucrema

Tewma 1.2. Mogaenb, MOJICTUPOBAHUE

Tema 1.3. TexHOTOTHS MOJICIUPOBAHUS

Tema 1.4. AnanuTruyeckoe MOACIMPOBaAHUE

Tema 1.5. UMuTanimoHHOE MOJICTHPOBAHNE

Tema 2.1. Dnementet CMO 1 cucteMa 0003HAUCHUIA

Tema 2.2. OgHokaHaIbHbIE SKCIIOHEHIMATLEHEIE CMO

Tema 2.3. MHOrOKaHaIIbHBIE SKCTIOHEHIMATbHBIE CMO

Tema 2.4. Cetu maccoBoro oociyxuBanus (CeMO).

Tewma 3.1. OCHOBHBIEC TOHATHSI UMUTAITAOHHONW MOJICIIN

Tema 3.2. IIpuHIUIIBI TPOJBUKEHUS MOJEIBHOTO BPEMEHH

Tema 3.3. CxeMbl MOCTPOEHUS MOJACTHPYIOIIETO aJrOpUTMa

Tema 3.4. O630p MaKeTOB IsI UMUTAIIMOHHOTO MOJICTTMPOBAHUS
Tewma 4.1. Meton MonTte-Kapio

Tema.4.2. ITocTpoeHue U TECTUPOBAHUE TATYMKOB 0a30BOH ciydaiiHoil Benmnuntbl (BCB)
Tewma.4.3. MojenupoBaHue HEMTPEPHIBHBIX CIyJalHBIX BETHYNH
Tema.4.4. MoaenupoBaHue cilydyailHbIX COOBITUI

Tema 4.5. MogenupoBanue JUCKPETHBIX CIyYalHBIX BETUYUH

Tema 5.1. OnieHKa TOYHOCTH PE3yIbTATOB IKCIIEPUMEHTA HA MOJIENN
Tewma 5.2. IitanupoBaHue YKCIIEPUMEHTA Ha MOJICITH

11.2. Meroauueckue yKazaHusl Il OOYYarOIIUXCS MO BBITIOJHEHUIO J1a00PaTOPHBIX
pabor

B xone BeimonHeHus 1a0OpaTOpHBIX pPadOT oOydaromUHCs MAOKEH YIIIyOUTh H
3aKpENUTh 3HAHUS, NMPAKTUYECKUE HABBIKM, OBJIAJETh COBPEMEHHOM METOIMKONM M TEXHUKOU
HKCIIEPUMEHTa B COOTBETCTBUM C KBAIM(PUKAIIMOHHON XapaKTepUCTHKOW 00ydaromerocs.
BrimonHenue mabopaTOpHBIX pabOT COCTOUT M3 IKCIEPUMEHTAIbHO-TIPAKTUYECKOH, pacyeTHO-
AQHAJIUTUYECKON YaCTe U KOHTPOJIBHBIX MEPOITPUATH.

BrinonHenue 51a00paTopHBIX paboOT 0O0y4aromMMCs SIBISIETCS HEOTHEMJIEMOH YacThIO
W3YYEHUS JUCLUIUIMHBL, ONIpeNesnseMol y4eOHBIM IUIAaHOM, M OTHOCHUTCS K CPEICTBaM,
00ecreyrBaroIUM pelIeHUe CIeIyIOIUX OCHOBHBIX 3a/1a4 00y4aroIerocs:

— TnpuoOpeTeHHe HaBBIKOB MCCIEAOBAaHUSA MPOLECCOB, SBIEHUHM U OOBEKTOB,
M3Yy4aeMbIX B paMKax JJaHHOM TUCIUILINHBI,



— 3aKpeIUIeHHe, pa3BUTHE U JETAIM3aLUs TEOPETHUYECKUX 3HAHUHM, MOJYyYEHHBIX Ha
JEKIMX;

— TOoJIyueHHe HOBOM MH(OpMAINH 10 U3Y4aeMOH TUCIUILIIHE;

— T[pHOOpeTeHHe  HABBIKOB  CAMOCTOSITETIBHOM  paboThl ¢ J1a0OpaTOpHBIM
o0opyoBaHrEeM U pudopamu.

3anadue u TpeOGoBaHUs K IIPOBEACHUIO 1a00PATOPHBIX PadboT
3a/1aHus BBIIAIOTCS 110 BapUaHTaM.

CtpykTypa ¥ hopMa OTYETA O JaOOpPaTOPHOM padoTe
Lleab pa®oOThI M COACPIKAHUE 3aTaHHUS.
Ornrcanue X0/1a BHITTOJTHEHHS paOOTHI.
JleMOHCTpaIust MOJYYeHHBIX PE3YIbTATOB.
BrIBOIBI 0 TIPOIETaHHOM padoTe.

OTBeTHI Ha KOHTPOJIBHBIE BOIIPOCHI.

agkrownE

TpeboBanus k oopMIICHHIO OTYETa 0 Ja0OPaTOPHOU paboTe

[IpuBeeHbl B METOIMUECKUX YKAa3aHUSAX:

004 M 54 Metonsl MOACTUPOBAHUS W ONTHMH3AIMK: METOJMYECKUE YKa3aHHS I10
BBINOJHEHHIO TabopaTtopHbix padot / C.-Iletepb. roc. yH-T a3poKocM. TpUOOPOCTPOCHHUS; COCT.
T. M. Tarapnuxkosa. - CII6.: MU31-Bo 'YAIL 2017. - 43 c.

Otuer o mpojienanHoli paboTe BBITPYKAETCS B TUYHBIN KAOWHET.

11.3. Meroauueckue yKazaHus JUIsl OOYYaIONIMXCS MO MPOXO0XKICHHIO CAMOCTOSITEIHHOMN
paboTsl

B Xoze BBITIOJIHEHUSI CaMOCTOSITEIIBHON PabOThI, O0YYAIONIUIICS BBIMOJIHAET PadOTy O
3aJJaHUIO ¥ TIPU METOJUYECKOM PYKOBOJCTBE IPEIOAaBaTelisi, HO 06e3 ero HemoCpeICTBEHHOTO
y4acTusl.

st oOydaronuxcst 1Mo 3a04HoM ¢opme OOydeHHSs, CaMOCTOATENbHAass padoTa MOXKET
BKIIIOUATh B ce0s1 KOHTPOIBbHYIO paboTy.

B mporiecce BBITTONIHEHUS CaMOCTOSITEILHOM paboOThI, y 00y4aromerocss (popMUPYETCs
resnecooOpasHoe MiIaHUpoBaHUE pabouero BpeMeHH, KOTOpOe MO3BOJISET UM pa3BUBAaTh YMEHUs
N HaBBIKM B YCBOCHHMU W CHCTCMATHU3AllUA HpI/IO6peTaCMBIX 3HaHPII>i, o0ecIieunBaeT BBLICOKHUH
YPOBEHb YCIEBAEMOCTH B TMEpPHOJ OOY4YeHHs, TMOMOTaeT NOJYyYUTh HABBIKA TOBBIIICHUS
MpoeCCHOHAIBHOTO YPOBHSI.

MetoaudyeckumMi ~ MaTepuaiaMH,  HAMpaBISIIONIMMH  CaMOCTOSITENIbHYIO — paboTy
00yJarONUX CSSBIISIOTCS:

— y4eOHO-METOAMYECKH MaTepHal Mo JUCIHUILINHE;

— METOAMYECKHE YKa3aHHS MO BBHIMOJHEHUIO KOHTPOIBHBIX PadOT (U 00yJaromuxcs
10 3204HON (hopMe 0OyUeHUs ).

11.4. MeTtoauueckue yKazaHus [UIsi OOYYArOIIUXCS TIO MPOXOXKACHHUIO TEKYIIETro
KOHTPOJISI YCTIEBaeMOCTH.

Texymuit KOHTPOIb YCIEBAEMOCTH MPEAYCMATPUBAET KOHTPOJIb KadecTBa 3HAHUUN
00yJarOIINXCsl, OCYIIECTBIIEMOTO B TEUCHHE CEMECTpa C IEJbI0 OICHUBAHMS X0JIa OCBOCHUS
IUCIHATIINHEL

Texymuiit KOHTPOJIb OCYIIECTBIISCTCS Yepe3 3aTUTy Pe3yabTaTOB Ja0OPATOPHBIX PadoT.

JlaGoparopHble pabOTHI 3aIIMIIAIOTCS B TEUYEHUU MABYX HENEIb TOCIE MOTYYCHHUS
3ajjaHusl. Pe3ynbTaThl 3aUTHl YIUTHIBAIOTCS IPH TIPOBEIACHHUH TPOMEKYTOTHOH aTTeCTaIHH.

11.5. Meroauyeckue ykazaHus Jjisi OOYYarONIUXCS MO MPOXO0KICHUIO MPOMEXYTOTHOM
aTTeCTalUU.



[IpomexxyrouHast ~ aTTecTanust  OOydaromIMXCs  MpeaycMaTpUBaeT  OLEHHBAHUE
MIPOMEXKYTOUHBIX W OKOHYATEIBHBIX PE3y/IbTaTOB O0YYCHMS 1O auciuruimHe. OHa BKIIIOYAET B
cebs:

9K3aMeH — (popMa OIICHKH 3HAHHM, MOJYYCHHBIX OOYYAIOIIMMCS B MPOIECCe U3YUCHHS
BCGfI JUCHUIIIIMHBI UJIN €€ 4aCTHU, HAaBbIKOB C&MOCTOHTGHBHOﬁ pa6OTBI, CHOCOGHOCTI/I HpI/IMCHﬂTb
UX JUISl PEIICHHs IPaKTUYECKHX 3a1ad. JK3aMCeH, KaK IPaBHJIO, IPOBOIMTCS B IEPHOT
HK3aMEHAIIMOHHOW CECCHUU W 3aBEpIIAcTCS ATTeCTAMOHHOW OIEHKOW «OTIMYHOY», «XOPOIIOY,
«YIOBJIETBOPUTEIIBHO», «HEYIOBICTBOPUTEIIBHO.



Jluct BHeceHUs: U3BMEHEHUH B pabouyio MporpaMmy JUCIUILIMHBL

JlaTta BHeCceHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Ionmuce
3aB.

kadempoit




