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Annoranus

JucuunnuHa «MojenupoBaHue CHCTEM» BXOAUT B 00pa3oBaTENbHYIO MpPOTrpamMmy
BBICIIETO O0pa3oBaHWsi — TporpaMMy OakajaBpuaTa IO HANpaBICHHIO MOATOTOBKH/
crenpanbHocTH  09.03.02 «MHDOpManMOHHBIE CHUCTEMBI W TEXHOJOTHHW» HAMPaBICHHOCTH
«H(popMaimoHHBIE CUCTEMBI M TEXHOJIOTHH B OM3Hecey». JlucuuIuimHa peanusyercs: kapeapon
«Ne42y.

JlucuuiuinHa HaresneHa Ha (P OPMHUPOBAHUE Y BBIITYCKHHUKA CIETYIOIIX KOMITETEHITHINA

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

OIIK-8 «CrocobeH TpUMEHSATh MaTeMaTHYeCKUe MOMAETH, METOABl M CPEeACTBa
MPOEKTUPOBAHUS UH(OOPMALIMOHHBIX U aBTOMATU3UPOBAHHBIX CHCTEM))

CopepxaHue IUCLUUIUIMHBI OXBAaThIBA€T KPYI BOIIPOCOB, CBS3aHHBIX C HW3Y4YEHHUEM
MaTeMaTHYECKUX CXEM MOJCIUPOBAHUS M UX NPUMEHEHHEM IPH HCCIEIOBAaHUHU CIIOKHBIX
crcteM 00pabOTKH, TIepelauu U XpaHeHus HH(opManum).

[IpenogaBanne AMCHUIUIMHBI MpEAyCMATpUBaeT Cienyromue QopMbl OpraHu3aluu
y4eOHOTO Mpolecca: JEKIHH, JJA00paToOpHbIe pabOThI, CAMOCTOSITEIbHAS PadoTa 00yJaromIerocs.

[IporpaMMo#l NUCHUIUIMHBI TPEIyCMOTPEHBI CIEAYIOUINE BHIbI KOHTPOJS: TEKYIIUN
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHAS aTTeCTaIHs B (popMe dK3aMeHa.

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

SI3bIK 00yUYeHUs IO JUCHUILTUHE «PYCCKUI)



1. TlepedeHb MIaHUPYEMBIX PE3yAbTATOB OOYUCHHUS 11O AUCIUTLTHHE
1.1. llenu npenojaBaHusi AMCLUILUIMHBI 3aKJIIOYalOTCd B (DOPMHUPOBAHHHM Y CTYACHTOB
3HAaHUH, YMEHHUI M HAaBBIKOB B OOJIACTH MOZEITUPOBAHMS IPU UCCIEIOBAHUM CIOXKHBIX CHCTEM
00paboTKH, Iepe1aun U XpaHeHUss HHPOPMAIIHH.
1.2. JlucuuninHa BXOAUT B COCTaB 00s3aTeNbHON YacTH 0Opa3oBaTEIbHON MPOTPaMMBI
BhIcIIero oOpasoBanus (naiee — OIT BO).
1.3. Ilepeuenp MIaHUPYEMBIX PE3YJIbTATOB OOYYEHUS MO AMCLUUIUINHE, COOTHECEHHBIX C
IJIaHUpyeMbIMU pe3ysibTataMu ocBoeHus: OI1 BO.
B pesynbrare M3ydeHus AUCHUILTUHBI OOYYAIOLIUICS JODKEH o0JiafaTh CIEAYIOIUMU
KOMIETCHIMSIMHU WM WX YacTaMU. KoMneTeHIMy U MHAMKATOPhI UX JIOCTHXKEHUS MPUBEICHBI B

Tabimuue 1.

Tabmuna 1 — [lepeyeHp KOMIETEHIIMN U HHANKATOPOB X JOCTHKCHHS

Kareropus (rpynna)

Ko n nHaumenoBaunue

KOI[ 1 HAUMCHOBAHUEC MHIHUKATOpPA

KOMIIETEHIIUH KOMIIETEHIIMHA JNOCTHKEHU KOMIIETEHIIUU
OIIK-1.Y.1 METhH eIaThb
OIIK-1 Coocoben M P
CTaHJapTHBIE  MpodeccCHoHaIbHBIC
MPUMCHSITh
3a1a4u c MIPUMCHEHUEM
€CTECTBCHHOHAYYHBIC U
€CTeCTBEHHOHAYYHBIX u

Ob6menpodeccuonanbHble
KOMIICTCHITHH

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

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

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

O6menpodeccruoHanbHbIE
KOMIIETEHITHH

OIIK-8 Crocoben
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)IGJ'H/IpOBaHI/ISI,

KJIaccu(pUKaIUIO " YCIIOBHS
MPUMEHEHUSI MOJieNeld, OCHOBHBIE
METO/BI " CpeacTBa
MIPOEKTUPOBAHUS MH(DOPMALIMOHHBIX
M aBTOMAaTU3UPOBAaHHBIX CHUCTEM,
WHCTPYMEHTAJIbHBIE cpeacTsa
MOJIETIMPOBaHUS U IPOEKTUPOBAHHUS
MH(OPMALIMOHHBIX u

aBTOMAaTH3UPOBAHHBIX CHUCTEM
OIIK-8.Y.l ymerp nOpUMEHATH Ha
MIPAKTUKE MaTeMaTU4YecKhe MOJIeNH,
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 00yUYaIOITUMUCS
MIPY U3YYECHUH CIEAYIONIUX AUCIUTUIAH:




— «MH(DOKOMMYHUKAIIMOHHBIE CUCTEMBI U CETH,

— «ANTOPUTMBI U CTPYKTYPHI TaHHBIX,

— «Teopust BeposiTHOCTEI»

3HaHUs, TOJYYCHHBIC TPH HM3YyYEHWHM Marepuana JaHHOW AWCIUIUIMHBI, UMEIOT Kak
CaMOCTOSTEJIbHOE 3HAUCHHE, TaK U MOT'YT UCIIOJIb30BATHCS MPU U3YYEHUU APYTUX JUCHUTLINH:

— «OcHoBEI 00ecrieuenus kadecta MC».

3. OO0BEM H TPYJOEMKOCTh JUCIUILTAHBI
JlanHbie 00 00mIEeM O0BeMe JUCIUILIMHBI, TPYJOEMKOCTH OT/ACIBHBIX BHJOB Y4eOHOMH
paboThI 1O TUCIUILIMHE (M pacripeieiiCHUe 3TOH TPYAOEMKOCTH 110 CeMeCTpaMm) MpeACTaBICHbI B
Tadymue 2.

Ta6ymma 2 — O6beM U TPYJ0EMKOCTh JUCITUTIIUHBI

TpynoemMKocTs 1o
Bun yuebnoit paboTbl Bcero cemecTpam
No7
1 2 3
Oo6wan mpyooemkocmo oucyunaunst, 3E/ (dac) 4/ 144 4/ 144
U3 nux uacos npakmuyeckoii HO020MoeKuU
AyOoumopHnule 3auamus, BCETo 4ac. 16 16
B TOM YHCJIC:
nekruu (JI), (gac) 8 8
npakTuueckue/cemunapckue 3anarus (I113), (gac)
naboparopusie padotsl (JIP), (wac) 8 8
KypcoBoii mpoekT (pabota) (KII, KP), (uac)
9K3aMeH, (Jac) 9 9
Camocmoamenvnan paboma, Bcero (dac) 119 119
Buo npomesxccymounoii ammecmayuu: 3a4et, 1udpod. 33 33
3aueT, sk3ameH (3auet, Judd. 3au, Dx3.**) ) )

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

4. ConepxaHue JUCITUTUTIHBI
4.1. Pactipenenenue TPyI0EMKOCTH JTUCIUIUIMHEI 110 pa3/ielaM U BUIaM 3aHSATHI.
Paznensl, TeMBI TUCIUTIIMHBI U MX TPYJAOEMKOCTh TIPUBEICHBI B TAOIHUIIE 3.

Tabmuna 3 — Pa3aensl, TeMbl AMCHUIIIINHBL, UX TPYAOEMKOCTh

Pasnensl, TeMbl IUCITATIIINHEI Hewrm | 113 (C3) P K1l CPC
’ (dac) (dac) (qac) (qac) (qac)
Cemectp 7
Pa3snen 1. BBenenue B TeOpHio MOAEIUPOBAHUS
CUCTEM
Tema 1.1. Cuctema
Tewma 1.2. Moaens, MoeTUPOBaHUE 1 20
Tema 1.3. TexHosorus MoAETMPOBAHUS
Tewma 1.4. AHanuTHYeCcKO€ MOJEIMPOBAHNE
Tema 1.5. IMuTanmoHHOE MOIETMPOBAHUE




Pazgen 2. CucteMbl M CETH MacCOBOIO
obciyxuBanus (CMO)

Tema 2.1. Dnementsl CMO u crcteMa 0003HaYeHUIH
Tema 2.2. OpHOKaHANBHBIC SKCIOHCHIMAILHBIC
CMO

Tema 2.3. MHOroxkaHajgbHbIE 3KCIOHEHIIMAILHEIE
CMO

Tema 2.4. Cerm wMaccoBOro OOCITYKHBaHUS
(CeMO)

20

Paznen 3. IMuTanimoHHOE MOJEIMPOBAHNE
Tema 3.1. OCcHOBHEBIE ITOHITHS UMUTAIIOHHOMN
MOJICIIH

Tema 3.2. [IpyHUIUNBI TPOABUKEHUS
MOJICJIBHOTO BPEMEHH

Tema 3.3. CxeMbl IOCTPOECHHS MOJIETUPYIOLLIETO
anropuTMa

Tema 3.4. O630p MakeTOB JIJI1 UMUTAIIMOHHOTO
MOJICJIIMPOBAHUS

30

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

Tewma.2. [locTpoeHue U TecTUpOBAaHUE AATUUKOB
0a3oBoi ciydaitnoit Benuuunel (BCB)

Tema.5. MoaenvpoBaHre HENMPEPHIBHBIX
CIIy4YalHBIX BEJIMYHH

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

30

Pasmen 5. DOKCTIEpUMEHT Ha MOJIEIIH

Tema 5.1. OnieHKa TOYHOCTH pE3yNIbTATOB
JKCIIEPUMEHTA Ha MOJEIIH

Tewma 5.2. IlnaHnpoBaHue PKCIIEPUMEHTA Ha
MOJEIIN

19

Htoro B CCMECTpC:

119

Hroro

0 119

HpaKTqucxaﬂ MMOATOTOBKA  3aKJIIOYaCTCA B  HCHOCPECACTBCHHOM

Oo0y4JaroIUMUCS  OIpPENETIeHHBIX  TPYAOBBIX
npodecCHOHATBHOMN 1€ TETbHOCTBIO.

4.2. ConeprkaHue pa3IeiioB M TEM JICKITHOHHBIX 3aHATHH.

bynxumi,

CBA3aHHBIX

C

BBITIOJTHEHUH
Oymymein

Coz[epxcaHHe pa3sacisioB U TEM JICKIHUOHHBIX 3aHATUH HIPUBCACHO B Ta6J'II/II_IC 4.

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

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

Tema 1.2. Moaenb, MoieTMpOBaHue

Onpenenenne cucteMbl. CTpykTypa cuctemsl. YnpasieHnue. Bo3aelicteue. [lonsarue
cnoxHou cuctembl. DyHKIIMOHAN CUCTEMBI. D((HEKTHBHOCTH CUCTEMBI.

O6wexT-opuruai. [lapameTpsl U XxapakTepucTuku Mojenu. Teopust mogodus.3agaun




MoJeaupoBaHus. [[puHIUITEI MOAETUPOBAHUS.

Tema 1.3. TexHosorus MoeIMpPOBaHUS

Ortanel  MoxenupoBanus. Omnpeznenenue nenu Mozaenuposanusa.  OmnpezneneHue
KOHLENTyalnbHOH Mojaenu Pa3zpaboTka Marematuueckod Monenu. llmanupoBanue
JKCIIEPUMEHTA

Tema 1.4. Ananutudeckoe MOJEIUPOBAHNE

Maremarnueckas cxemMa aHaIUTHYECKOTO MOJECIIUPOBAHMSL.

Tema 1.5. UMutanmonHoe MoJeIMpoBaHUE

Maremarnueckass CXeMa HMMHTAlMOHHOIO MOJEIupoBaHusA. Monenupyromui
anroputM. CiyuyaiiHbie GaKTOPBI

Tema 2.1. Onementsl CMO u cucteMa 0003HauEHUI

Teopus maccoBoro o0CITy’)KHBaHUS

Ocuosusie snemenTsl CMO. Knaccuduxanus CMO. Xapakrepuctuku CMO

Tema 2.2. OnHOKaHAIBHEIE DKCIOHEHITMATILHBIE CMO

CaoiictBa CMO. I1apametpsl u xapaktepucTuku. Cxema pacuera XapakTepUCTKU

Tema 2.3. MHOroKaHaJIbHBIE SKCIIOHEHIHAIBEHBIE CMO

CaoiictBa. [lapamerpsl 1 xapaktepuctuku. Cxema pacuera XapakTepHCTHK.

Tema 2.4. Cetu maccoBoro oociyxuanus (CeMO).

CpoiictBa pa3oMkHyThIX CeMO. JlokanbHble U CHCTEMHBIE XapaKTEPUCTUKU
pazomkHyThIX CeMO. CpolictBa 3amMkHyThIX CeMO. Cxema pacuera 3aMKHYTOM
CeMO

Tema 3.1. OcHOBHBIE TOHATUSI IMUTAIIMOHHON MOJEIH

[IpeanazHaueHne WMHUTALMOHHOTO MojaenupoBaHusi. (OCHOBHBIE TMOHATUS U
onpeeaeHus

Tewma 3.2. [IpyuHIUTIBI TPOABUKEHUS MOICIIBHOTO BPEMEHU

[Mpunmun At. Ilpunoun ocoOblx MoOMeHTOB. BwiOop MexaHu3ma ympaBiieHUs
CHUCTEMHBIM BpeMEHEM

Tema 3.3. CxeMbl NOCTPOECHUS MOJIETUPYIOIIETO AIITOPUTMA

Cxema coObITuii. Cxema MmpoIeccoB.

Tema 3.4. O630p MaKeTOB JII UMUTAIIMOHHOTO MOJCIIMPOBAHUS

AreHTHOe MonenupoBaHus. J(MCKpeTHO-coObITHITHOE MonenupoBaHue. CUCTeMHas
nuHamuka. AnylLogic

Tema 4.1. Meton MonTte-Kapio

Canyyaiinble ¢pakTopsl. Mozens ciaydaiiHoro ¢akropa.

Tema.4.2. IlocTpoeHHE U TECTUPOBAHHE JATYNKOB 0A30BOM CITYIAHON BETHYNHBI
(BCB)

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

Tema.4.3. MoaenupoBaH#e HEMPEPHIBHBIX CITyYaifHBIX BETMYNH

Onpenenenne. Meton obparenus. DyHKINN pacnpeaeIeHus HenpepbIBHON
CIIy4ailHON BEJIMYUHBI.

Tema.4.4. MoaenupoBaHHe CIIydaifHbIX COOBITHI

Tunsl cnyuaiiHeix coObiTHil. IIpocToe cnydaiiHoe coOwiTue. HecoBmecTHBIE
ciyuaitasle coObiTusi. CliokHBIE ciydaiiHble coObITHS HesaBucumble citydaifHble
coObITHSI 3aBUCUMBIE CITy4YailHbIe COOBITHUS.

Tema 4.5. MonenupoBaHue TUCKPETHBIX CIIyYailHbIX BEJIMYUH

Onpenenenne. AIropuT™M MoJaenupoBanysi. MOMEHTHI.

Tewma 5.1. OneHka TOYHOCTH PE3yIbTATOB SKCIIEPUMEHTA HA MOJIENU

TodHOCT, pe3ynbTaTOB MOJETUpOBaHUSA. VIcTHHHOE 3HaueHWE pe3yJsbTara.
JlocTOBEpHOCTH pe3yJbTara.

Tema 5.2. [InanupoBaHue 3KCIEPUMEHTA HA MOJIETTH

3amaya mnaHUpoOBaHUs OKcnepuMeHTta. OmnpeneneHne HEOOXOTUMOTO  YHCIa




| | sxcrepumenTOB

4.3. TlpakTuueckue (CeMUHAPCKUE) 3aHATHUS
Tembl mpakTUUECKUX 3aHATHH U UX TPYJOEMKOCTb IIPUBEACHbI B

Ta6ymma 5 — [IpakTrdeckue 3aHsITHSI U KX TPYJ0EMKOCTh

Tabymmue 5.

N3 aux Ne
No | TeMbl IpaKTHYECKUX Popmbt TpynoeMKoCTh, |TpPaKTUYECKOM |pasjaena
/i 3aHATHI TpaKTHHCCIIX (dac) MOATrOTOBKH, | JUCLIUIT
SaATHH (1ac) JIUHBI
VY4eOHBIM MJITAHOM HE MPEIYyCMOTPEHO
4.4, JlTabopaTopHBIE 3aHATHS
Tembl 1a00paTOPHBIX 3aHATHHA U UX TPYJOEMKOCTb IPUBEICHBI B TAOIUIIE 6.
Tabnuna 6 — JIabopaTopHbI€ 3aHSATHS U UX TPYJIO0EMKOCTb
N3 Hux Ne
Ne HanmenoBanue 1a60paTopHBIX paboT TpynoemKocts, | MPakTHHECKOR | pasiena
/11 (gac) MOJTOTOBKH, | JUCITHII
(dac) JINHBI
Cemectp 7
1 Pa3paboTka wWMHTAMOHHON MoOAECIH B 6 1 3
AnyLogic
2 | IlmanupoBanue u MIPOBE/ICHHE 2 1 5
HKCIEPUMEHTA Ha MOJICIIN
Bcero 8 4
4.5. KypcoBoe npoekTupoBaHue/ BHIITOJHEHNE KypCOBOM paboThI
VY4eOHBIM MJIaHOM HE IPETyCMOTPEHO
4.6. CamocrosiTenpHast paboTa 00yJaromuxcs
Bunsl camoctosTensHON paboThI M €€ TPYIOEMKOCTh MPUBEIEHBI B Ta0nuLe /.
Tabnuua 7 — Bugsl caMoCcTosTeNNbHON pabOThI U €€ TPYJI0EMKOCTb
Bun camocrosTensHoi# paboTh Bcero, uac CemecTp 7, yac
1 2 3
W3ydenne TeopeTndeckoro Mmatepuana quciuiuimasl (TO) 60 60
KypcoBoe npoextuposanue (KII, KP)
PacuerHo-rpaduueckue 3ananus (PI'3)
Brimonuenue pedepara (P)
ITonroroBka k Tekymemy KoHTpodro yeneBaemoctu (TKY) 18 18
Jlomaraee 3ampanue (/13) 22 22
KonTponbusle pabotsl 3a0uHnKkoB (KP3)
ITonrotoBka Kk mpomexyrounoit arrecramuu (I1A) 19 19
Bceero: 119 119
5. Ilepedyenn yueOHO-METOIUIECKOTO 0OECTICUCHUS
JUIS CAMOCTOSITENIHON PabOoThl 00yYaroImuXCs MO JUCUUIUIHHE (MOJTYJIIO)
Y4eOHO-MeTOIMYECKHNE MaTepHalibl Uil CaMOCTOSITeNIbHOM paboThl 00ydarouuxcs

yKa3aHsl B 1.1 7-11.




Tabmuna 8— [lepeyeHp Me4aTHBIX U JIEKTPOHHBIX YUEOHBIX U3TaHUI

6. IlepeueHb MeYaTHBIX U ANEKTPOHHBIX YUE€OHBIX U3JAHUN
[lepedyeHpb neUaTHBIX U SJEKTPOHHBIX Y4eOHBIX M3/IaHUH MpHUBEIEH B TadIuUIe 8.

BPEMEHHBIX XapakTepucTuk: MoHorpadus / O. W.
Kyty3oB, T. M. Tatapuukosa; C.-Ilerep6. roc. yH-T
a’spokocMm. mpubopoctpoenus. - CII6.: U3a-Bo
I'VAIL 2015.-382 ¢

HIudp/ KomiyecTBo 9K3eMIUTSIpOB B
URL bubnuorpaduueckas ccplika OoudmoTeke (Kpome
azapec JIEKTPOHHBIX K3EMILISIPOB)

Kyty3os O.U., Tatapuukosa T.M.

MopaenupoBanue cucteM. MIMUTaLMOHHBIM METOA:

Yuebuuk s By3oB. M3marenctBo: Jlamp. 2023.

240 c.

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

Kynarusn B. I1., Bynuna JI. B., Tutos A. II.

MogenupoBanue cucteM. YdyeOHoe mocodue.

N3narenscTBO

MUPDA - Poccuiickuii TEXHOJIOTHYECKUI

yHuBepcuret, 2022. 156 c.

https://e.lanbook.com/book/311243
004.9 Coseros, b. fI. MonenupoBanue cucTeMm: y4eOHHK 10
C 56 Ui akajgemMudeckoro OakamaBpmara / b, S

CoseroB, C. A. JSxosneB; C.-Ilerep0. roc.

anekTpotexH. yH-T "JIDTU". - 7-e w3p. - M.:

FOpaiit, 2014. - 343 ¢
04 Kyry3oB, O. . MaremaTtuueckue CcxeMbl U 62
K 95 aJTOPUTMBI MOJEIUPOBAHUS

WH()OKOMMYHUKAIIMOHHBIX ~ CHCTEM: yuebHoe

nocobue / O. U. Kyryzos, T. M. Tarapaukosa; C.-

[TeTep6. roc. yH-T adpOKOCM. MPUOOPOCTPOSHUS. -

CII6.: U3a-Bo I'VAIL 2013. - 147 c.
004 Tarapuukosa, T. M. Meroasl mMoaenupoBaHus M 4
T 23 ONTUMU3ALIHH: yaeOHoe  mocobme / T.

M. Tarapuuxosa; C.-Ilerep0. Toc. yH-T a’pOKOCM.

npubopoctpoenus. - CII6.: U3n-so I'VAII, 2018. -

108 ¢
004 Kyry3oB, O. U. NH(}HOKOMMYHHUKAIIMOHHBIE CETH. 20
K95 MopenupoBaHue U OLEHKAa  BEPOSTHOCTHO-

Tabmuma 9

7. TlepedeHb 2IEKTPOHHBIX 00Pa30BaTENBHBIX PECYPCOB
MH(}OPMaLMOHHO-TEJIEKOMMYHUKAIIMOHHOH ceTn « IHTepHEeT»
Ilepeuenn JJIEKTPOHHBIX 00pa3zoBaTeNbHBIX pecypcoB UH(pOPMAaIMOHHO-
TEJIeKOMMYHUKAaMOHHON ceTn «MHTepHeT», HEOOXOAUMBIX JJii OCBOCHHUS JTUCIUILIMHBI
npuBeseH B Tabmuie 9.

— IlepeueHp SIEKTPOHHBIX O00pa30BATENBHBIX pPECypcoB HH(GOPMAIMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTh « HTepHeT»



https://e.lanbook.com/book/266780
https://e.lanbook.com/book/311243

URL anpec HaumenoBanue

www.anylogic.ru CaiiT KoMIaHuH pa3padOTUYNKa CUCTEMbl UMHTALMOHHOTO
MmojenupoBanus AnyLogic

8. Ilepeuens HHPOPMALTMOHHBIX TEXHOJIOTUI
8.1. IlepeyeHp TPOrpaMMHOTO OOECHEYCHHS, MCHOIB3YEeMOTO MpPU OCYIIECTBICHUN
00pa3oBaTeNILHOTO MpOoIEcca 10 JUCIUIIIHHE.
[Tepeuens nucmosIb3yeMoro NporpaMMHOT0 o0ectieueHus npeacTasieH B Tabuuie 10.

Tabmuna 10— [lepeueHs mporpaMMHOT0 0O€CIICUCHIS

Ne n/mt HaumenoBanue
1 CucremMa UMHTAIIMOHHOTO MO IupoBanus AnyLogic
8.2. [lepeuenn MH(POPMALOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3yEMbIX npu

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

Tabmuna 11— Ilepedyens HHPOPMALIMOHHO-CITPABOYHBIX CHCTEM

Ne i/t HauMmenoBanue

He npenycmoTpeno

9. MarepuaiabHO-TeXHUYECKas 0a3a
CoctaB MaTepHaTbHO-TEXHHYECKOH 0a3bl, HEOOXOAUMOW JJIsi  OCYIISCTBIICHUS
00pa3oBaTeNLHOTO MpoIiecca MO AUCIUILINHE, IPeCTaBieH B Tabuiel 2.

Tabnuna 12 — CoctaB MaTepHallbHO-TEXHIUUECKON 0a3bl

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

1 | JlekuuoHHas ayaAuTOpUs

MynbsTumeauitHas JEKIUOHHAS ayIUTOPUS

3 | Knacc mist nenoBoit urpsl

10. OueHo4HBIE CpeICTBA ISl MPOBEICHUS TPOMEKYTOUHOU aTTECTAIINH
10.1. CoctaB OIEHOYHBIX CPEACTBAJISI MPOBEIACHHS TMPOMEKYTOUHONW AaTTeCTalluu
00yJaromuxcs 1Mo JUCIUTUINHE MPUBEACH B Tadymie 13.

Tabmuma 13 — CocTaB OIEHOYHBIX CPEJICTB JIJIS IPOBEACHHSI IPOMEKYTOTHON aTTeCTaIlnN

By npoMexyTouHOM aTTecTanyu IlepeueHb OLICHOYHBIX CPENICTB
DK3amMeH Cnucok BONPOCOB K IK3aMEHY;
DK3aMeHaIMOHHbIE OUJIETHI;
3agaun;
TecTsl.

10.2. B kayecTBe KpuUTEpUEB OIEHKH YPOBHSA C(HOPMUPOBAHHOCTH (OCBOEHUS)
KOMIIETEHIMI OOYyJaloUIMMHCS TIPUMEHSETCS S5-0ajulbHasi MIKajla OIEHKH C(HOPMHUPOBAHHOCTH
KOMIIETEHIINH, KoTopas mpuBeaeHa B Tabuune 14. B TeueHne cemecTpa MOXKET UCIOIb30BaThCS




100-0ampHas  mkaia

MOJYJIbHO-PEUTUHIOBOM  CHUCTEMBl  YHUBEpPCUTETa,  IIpaBUiA

HCITIOJIBb30BaHHUA KOTOpOfI, YCTAHOBJICHBI COOTBCTCTBYIOIIUM JIOKAJbHBIM HOPMATHBHBIM aKTOM

I'VAIL

Tabmuna 14 —Kpurepuu onieHKH ypoBHS chOPMHUPOBAHHOCTH KOMIETEHITHH

Or1eHKa KOMITETEHITHN

5-OautbHad mIKasia

XapakTeprcTuka c(hOpMUPOBAHHBIX KOMITETEHIINIH

«OTIIMYHO»
<Ga4YTCHO»

— o0yyYaromuiicss TiIyOOKO M BCECTOPOHHE YCBOWJI IPOrPaMMHBIH
MaTepHa;

— YBEpPEHHO, JIOTHYHO, ITOCIIE0BATEIHLHO U TPAMOTHO €T0 M3JIaracr;

— ONMpasiCh Ha 3HAHUS OCHOBHOW M JIOIIOJIHUTEIBHOW JINTEPATYPHI,
TECHO  MPHUBSA3BIBAET  YCBOCHHBIC  HAYYHBIC  IOJIOKEHUS  C
MIPAKTUYECKON JCSITEILHOCTHIO HAIIPABJICHHUS,

— yMes0 000CHOBBIBAET M ApTYMEHTUPYET BBIJBUTACMBIE M HJICH;

— JIeJIaeT BBIBOIBI U 000OIIEHHUS;

— CBOOOJIHO BJIAJICET CHCTEMOM CIIeIIUATM3UPOBAHHBIX TTOHITHH.

«XOpOoLIOo»
<GauTCHO»

— 00y4arOLIUIiCS TBEPIO YCBOWI MPOTPAMMHBIA MaTepuall, IPaMOTHO
W TI0 CYIIECTBY WH3JaraeT ero, ONUpasch HA 3HAHWS OCHOBHOU
JTUTEPaTypPHI;

— HE JIONYCKAEeT CYIIECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBACT YCBOCHHBIC 3HAaHUS C MPAKTHYECKOH ACSITEITHLHOCTHIO
HaIPaBJICHUS;

— apryMEHTUPYET HAy4YHbIEC ITOJI0KEHUS;

— JIeJIaeT BBIBOIBI M 000OIIEHHS;

— BJIAJICET CHCTEMOM CIIeIIMaTN3UPOBAHHBIX TTOHITHH.

«YIIOBJICTBOPUTEIILHO
<GaYTCHO»

— o0yyarouuiicss yCBOMJI TOJIbKO OCHOBHOW IIPOrpaMMHBIA MaTepua,
II0 CYHIECTBY M3JIaraeT €ro, ONMpasiCh Ha 3HAHMS TOJIBKO OCHOBHOMU
JIUTEPATYpHI;

— JIOITyCKAeT HECYILECTBEHHbIE OIMOKN U HETOUHOCTH;

— UCIBITBIBACT 3aTPYAHEHUS B IPAKTUYECKOM IPUMEHEHUN 3HAHWUU
HaIlpaBJICHNUS,

— c1a00 apryMeHTUpPYET Hay4YHbIE MOJIOKEHMS,;

— 3aTpyaHseTcs B GOPMYIMPOBAHNH BBIBOJIOB M 0000IIEHNUH;

— YaCTHYHO BJIAJECET CUCTEMON CIIEIHAIN3UPOBAHHBIX IIOHATHM.

(HCYIOBJICTBOPUTCIILHO
«HEC 3a4YTCHO»

— O0yYaronuiicss He YCBOWJI 3HAYUTEILHOM YacTH MPOrPaMMHOTO
MaTepuana,

— IONyCKaeT  CYIIECTBEHHbIE OIMMOKM W  HETOYHOCTU  MIpH
paccMOTpEeHHH MPOOJIEM B KOHKPETHOM HAIPaBIICHUH;

— UCTIBITBIBACT TPYAHOCTH B TIPAKTHYECKOM IMPUMEHEHUH 3HAHHIA;,

— HEe MOKET apryMEHTHPOBATh HAYYHBIE TTOJTOXKEHUS;

— He popMyIHpYeT BHIBOIOB U 00OOIICHHIA.

10.3. TunoBble KOHTPOJIbHBIE 33/1aHUS WM UHbIE MaTepPHAIIBI.
Bomnpocsr (3agaun) asns sK3aMeHa mpecTaBiIeHbl B Tabuie 15.

Tab6muia 15 — Borpocs! (3amaun) 115 9K3aMeHa

Ne Kon
[Tepedens BOmpoCOB (3a71a9) TSl SK3aMeHa
/11 WHINKATOpa
1 | Mogenb cucTeMbl, MapaMeTphl U XapaKTePUCTHKH. OIIK-1.V.1
2 Buel 3a1a4 MofienupoBaHusi: ipsiMasi, o00OpatHasi, HACTPOMKHU. OIIK-8.3.1
3 | MonenupoBanue, TeopHst o100us, 11eIb MOJICIUPOBAHUS, TPUHLIUIIBI OIIK-8.3.1
MOJIEJTUPOBAHUSI.

4 | Knaccudukanus monesnei. OI1K-8.3.1
5 | CuHTe3 U IeKOMIIO3UITUS MOJIETIH. OIIK-8.3.1
6 WmuTarmonnoe moaenuposanue (MMM). OcuoBuble nonstus UM. OI1K-8.3.1




7 MeToa MOCTOSTHHOTO II1ara ¥ 0COOBIX COCTOSTHHM JIJIsl TPOIBHKCHUS OIIK-1.V.1
CUCTEMHOTI'0 (MOJEIBHOI0) BPEMEHHU.
8 ITocTpoeHre MOACIUPYIOLIETO aJIrOPUTMA 0 CXeMe COOBITHH. OIIK-1.B.1
9 ITocTpoeHre MOJIETMPYIOLIEr0 aAIrOPUTMA IO CXEME MPOLIECCOB. OIIK-1.B.1
10 | AnropuTMbI OOCITY)KUBAHHS OUEPEICH. OIIK-1.B.1
11 | Ilapagokchl BpeMEHHM B HIMUTAllMOHHOM MOJEIUPOBAHUH. OIIK-1.B.1
12 | Cemadopsl U CBA3HBIC CIMCKHA B UMUTAIIMOHHOM MOJICJTHPOBAHUH. OIIK-1.B.1
13 | MogenupoBaHue ClIydyalHbIX BEJIMYMH U CITYYalHBIX COOBITHH. OIIK-8.V.1
14 | MogenupoBaHHue HENPEPHIBHOM CIIy4aiiHOM BEJIMYUHBI. OIIK-8.V.1
15 | MoaenupoBaHue MOTOKA COOBITHIA. OIIK-8.VY.1
16 | ®opmupoBaHue BHIOOPKH CIYYalHBIX YMCEll C 3aJlaHHBIM pacnpenenenuem. | OITK-8.V.1
17 | MopgenupoBaHue JUCKPETHOM CIIy9aifHOW BEJTMYUHBI. OIIK-8.V.1
18 | MopaenupoBaHue CI0KHBIX CIyYalHBIX COOBITHH. OIIK-8.V.1
19 | MonaenupoBaHue MOJHON TPYNIIBI HECOBMECTHBIX CITyYaHHBIX COOBITHIA. OIIK-8.V.1
20 | Cratuctuyeckoe monaenupoanue. Meron MonTte-Kapiio. OIIK-8.3.1
21 | IlnanupoBaHue SKCIIEPUMEHTA HA MOJEIIH. OIIK-1.B.1
22 | Kputepuu npoBepKU CTAaTUCTUYECKUX TUIIOTES. OIIK-8.3.1
23 | KoppensimuoHHbBIH aHaIH3. OIIK-8.B.1
24 | PerpeccroHHbII aHanu3. BeIBOJ ypaBHEHUS perpeccui. OIIK-8.B.1
25 | TouHOCTB PE3yaBTATOB MOJICITUPOBAHUS. OIIK-8.B.1
26 | OneHka norpenHoCTH Pe3yIbTaTOB MOICITUPOBAHUS. OIIK-8.B.1
27 | 3agava miuaHUpPOBaHUS AKCIIEPUMEHTA Ha MOJICIIH. OIIK-8.B.1
28 | Cxema CTaTHCTUYECKOTO SKCIIEPHUMEHTA C aBTOOCTAHOBOM OIIK-8.B.1
29 | IlocnenoBaTenbHOCTh MPOBEPKU CTATUCTUYECKUX THIIOTES. OIIK-8.B.1
30 | AnpoKCHMHUPYIONINE KPUBBIC. OIIK-8.B.1
31 | Kputepuii xu-kBaapar OIIK-8.B.1
32 | Kpurepuit Konmoroposa-CMmupHoBa. OIIK-8.B.1
Bomnpocs! (3agaun) muis 3adera / nug¢. 3auera npeacrapieHs! B Tabnuie 16.
Tabnuua 16 — Borpocs! (3a1aum) ams 3aueta / qudd. 3auera
Kon
Ne i/ [Tepeuens BompocoB (3aga4) ans 3adera / qudd. 3adera HHKATOPA

Y4eOHBIM MJITAHOM HE NPEAYyCMOTPEHO

[lepeuensr TeM JIT KypCOBOTO TPOCKTHPOBAHUS/BBIMIONIHEHUS KYPCOBOW pabOTHI
MpeICTaBIeHbI B Ta0nuie 17.

Tabnuua 17 — IlepeueHb TeM AJIs1 KypCOBOTO MPOEKTUPOBAHMSI/BBITIOJIHEHUSI KYPCOBOM pabOThI

IpeJICTaBICHBI B Ta0wmIe 18.

Tabmuma 18 — [IpumepHBIii IepedeHb BOITPOCOB TSI TECTOB

Ne /i [TpumepHBIii TepeueHb TeM sl KypCOBOTO MTPOEKTUPOBAHUS/BBITIOIHEHUS
j KypCOBOH pabOTHI
Y4eOHbIM MJIaHOM HE PEIYCMOTPEHO
Bonpockl s mpoBeneHHs MPOMEXYTOUYHOM aTTecTallud B BHJIE TECTHPOBAHUS

Ne . Kon
[IpuMepHBIi 1epeveHb BOIPOCOB IS TECTOB
n/n HWHAMKATOopa
1 MopaenupoBaHue - 3TO — Ilpomecc cosmanuss wmomenu  (opmansuoe | OITK-8.3.1

OIKCAaHUE MPOIIECCOB U SIBJICHUM




MeTtoa MO3HaHMA, COCTOSIIIMH B CO3JAaHHU H
HCCIEN0BAHUU MOIENIEN HaOII0AeHHE MOAEIN

2 Mopens — 370 ... — Hexkwuit HOBBIA 00BeKT, KOTOphIi oTpaxkaer | OIIK-8.3.1
CYIICCTBEHHbIE ~ OCOOCHHOCTH  HM3y4aeMoro
00BeKTa, SIBJICHIS WU TIPoIIecca
— YMeHbIIIeHHAs KOIHs PealbHOro 00bheKTa
— JIro0oii 00BEKT OKPYIKAIOIIETO MUPA
— Komust 00bekTa ucciae0oBaHus
3 H3menenne 00beKTOB BO | — CraTHdecKoi MOJIeIn OIIK-1.V.1
BPEMEHH OTHMCHIBACTCS C — JluHAMUYECKON MOJENN
IIOMOIIBIO — Jlornueckoit Mmonenu
4 HarypHblii 3KCTIEpUMEHT — DKCIEepUMEHT Ha MOJICITH OIIK-8.3.1
- 9TO: — DKCIEepUMEHT Ha OpUTHHAJIC
— DKCIEpPUMEHT Ha MaKeTe
5 ITo aHATUTHYECKUM — Maremarideckoe mpeICTaBIeHHE MOICITI
MOJACIINPOBAHUEM — Bocnpoussenenne GpyHKIMOHUPOBAHUS
CJIe/lyeT TOHUMATB: MOJIEITH
— Mmuranuio o0beKTa-OpUTHHATIA
6 ITox UMUATAITMOHHBIM — Wmwramus  mponeccos, mnpoucxomsumx B | OIIK-1.B.1
MOJICIIUPOBAHHUEM 00BEKTE-OPUTHHAIIE BO BPEMEHH
MTOHMMACTCSI: — HWwmwuranus cTpyKTypbl 00BEKTa OpUrHHAIA
— Peanmzanus QyHKIIMN 3aBUCUMOCTH MEXTY
BXOJIOM H BBIXOJIOM MOJICIN
7 B MonenupoBannu C HOCTOAHHEIM IIIATOM OIIK-8.B.1
HUCMOJIB3YIOTCS METOIbI C nepeMeHHbIM 1IaroM
peanu3anny MEXaHu3Ma ITo 0coOBIM COCTOSTHHSIM
MOJICJIEHOTO BPEMEHHU
9 CroxacTuueckuM — Bpems wMexnay cepmenmsimu  cobbrrmii — | OIIK-8.B.1
Ha3bIBACTCsI POLIECC, B MOCTOSTHHOE
KOTOpOM — BpemMs  MeXay — CBEpUIICHHUSMU  COOBITHH
cly4daifHoe
— Bpewmst Mexay cBepIIeHUSIMU COOBITHI
MOJTUMHSIETCS JINHEHHOMY 3aKOHY
9 JleTepMUHHPOBaHHBII — Bpewms Mex1y CBepIICHUSMH COOBITHIA - OIIK-8.B.1
IpoIece - 3TO MpoIece, B MOCTOSIHHOE
KOTOpOM — Bpems Mexy cBepIICHUSIMHU COOBITUI
cly4daifHoe
— Bpewmst Mexxy cBeplieHUsIMUA COOBITHI
MO TUNHACTCS INHEHHOMY 3aKOHY
10 | ITokaxkuTe MECTO 1 OIIK-8.3.1
TUITOTE3bI B dKU3HCHHOM 2
IUKIIe MOJICTTH 3
O6bekT 1, AHanus 4
_2 Mogenb 2 S
[1nanupoBanue
IKCIIEPUMEHTA HLIN
OKCTepUMEHT AN
AHaH3 pe3ybTaToB
11 | Maremaruyeckoe 0,5 OIIK-8.V.1
OKHUJaHUue 1
PaBHOMEPHOTO 0
pacnpe/ie/ieHus PABHO Jlpyroe 3HaueHue
12 | Ecnu nepeMeHHbIE He — Crpemurca x 1 OIIK-8.V.1

3aBUCST JPYT OT JIpyTa,

— Crpemutcs k 0




TO K03 puIeHT — CrpeMuTcsi K o
KOPPEJISAIHH
13 | Mducnepcus 0,83 OIIK-8.V.1
PaBHOMEPHOTO -1
pacmpeesieHus paBHa -0
— Jlpyroe 3HaueHue
14 | Orenka cpeaHero — JloBepUTENBLHBINA HHTEPBAI OIIK-8.V.1
apr(METHYECKOTO — MaTematu4eckoe OKHIaHNe
pe3yIbTaTOB — Koppensius
IKCIIEPUMEHTOB Ha
MOJICJIH 3TO
15 | U3 nmpencraBieHHBIX OIIK-8.V.1
pacnpeneneHuit \
BBIOCpHTE T
"DKCHIOHEHIIMAIEHOE 2 ko ! D
pacnpeneneHue" a 0 6 2
i I
0 e e 3

[lepeueHb TeM KOHTPOIBHBIX PabOT MO MUCHUIUITHHE OOYYAIOIIUXCS 3a09HOU (hOPMBI
oOydeHus1, IpeacTaBieHbl B Tabnuie 19.

Ta6mmma 19 — [lepeyeHb KOHTPOJIBHBIX PadbOT

Ne /i [lepeyeHb KOHTPOJIBHBIX PabOT

He npenycmotpeno

0 e e 3

10.4. Meroguueckue  Marepuaibl,  ONpPEACNSAIONIMEe  MPOUEAYPhl  OIICHUBAHUS
UH/IMKATOpPOB, XapaKTEpU3YIOIIUX d3Tanmbl (HOpPMUPOBAHMS KOMIIETEHLUH, COAep)Karcs B
JOKAJIbHBIX HOpMaTuBHBIX akTax [YAIL, pernameHTUpyOIUX TOPSAOK M TMPOLEAYpPY
NPOBEIEHUS TEKYILEro KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOYHON aTTecTalluy 00y4aroIluXxcs
I'VAIL

11. Metoauueckue yKazaHus Uit 00YJarOIIUXCsl IO OCBOCHUIO TUCITUTLIAHEI

11.1. MeTtoauueckre yka3zaHus [ OOYYAIOIIUXCS 1O OCBOCHHMIO JIEKIIMOHHOTO
MaTepuaia

OcHOBHOE Ha3HAYEHHE JIEKIIMOHHOTO MaTepuana — JIOTUYECKH CTPOHHOE, CHCTEMHOE,
nIyOOKOe W SICHOE W3JIOKEHWEe ydeOHOoro marepuaia. HasHaueHWe COBPEMEHHOM JICKIIUH B
paMKax TUCIUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(OPMAIMIO 1O TeMEe, a B OCBOCHUU
(GyHIaMEHTAIBHBIX MpOOJeM JUCHHMIUIMHBI, METOJOB HAYYHOTO IIO3HAHWS, HOBEHIIHMX
JTOCTHIKEHUI HaydyHOW MBICTU. B yueOHOM mpoliecce JEeKIUsS BBIMOIHSIET METOJ0JIOTHYECKYIO,
OpPTaHHW3AIMOHHYIO U MHPOPMAITMOHHYIO (QYHKIUHU. JIEKIHs pacKphIBaeT MOHATHHHBIN ammapat
KOHKpPETHOW o0jacTu 3HaHUA, €€ MpoOIEeMBbI, JaeT IEeNbHOE MPEJCTaBICHHE O TUCIUILINHE,
MOKA3bIBACT B3aUMOCBS3b C JIPYTUMU JTUCIATLTHHAMH.

[TnanupyeMble pe3yJIbTaThl IPH OCBOCHUU 00YYAIOIIUMHUCS JICKIIMOHHOTO MaTepHaa;

— TIONyYeHHE COBPEMEHHBIX, IIEJIOCTHBIX, B3aMMOCBS3aHHBIX 3HAHWUH, YpPOBCHB
KOTOPBIX OINPEEISIETCS EIEBOW YCTAHOBKOM K Ka)K/10M KOHKPETHOU TEME;

— TIONy4YeHHE OMBITa TBOPUYECKOUN pabOThI COBMECTHO C MPEIOIaBaTeleM;




— pa3BuTHE MNPOQPECCHOHAIBHO-ICTOBBIX  KAadecTB, JIIOOBM K  MpeaMeTy U
CaMOCTOSITEIIbHOTO TBOPYECKOT'O MBIIIJICHHS.

— TOSIBJICHHWE HEOOXOAMMOr0 HHTEpeca, HEOOXOAMMOTO JIsSi CAMOCTOSITEIILHON paOOTHI,

— TIONy4YeHWE 3HAHUW O COBPEMEHHOM YpPOBHE pAa3BUTHS HAYKH U TEXHUKU U O
MPOTHO3€E UX Pa3BUTHS HA OJIMKANIINE TOBL;

— HAYYUTHCS METOIMYECKH 00padaThiBaTh MaTepHal (BBIACIATH TIJIaBHBIC MBICIH U
MOJIOKECHHUS, TPHUXOJUTh K KOHKPETHBIM BBIBOJIAM, IIOBTOPSATH HX B  Pa3IMYHBIX
dbopmynHupoBKax);

—  TOJy4YeHHE TOYHOI'O TOHMMAaHHUS BCEX HEOOXOJMMBIX TEPMHHOB U TIOHSATHH.

JICKIIMOHHBIA ~ MaTepuajl MOXKET COINPOBOXKAATHCS JIEMOHCTpAIllMEH  CIIalIoOB |
UCIIOJIb30BAaHUEM pa3aTOYHOTO MaTepuajga MpH MPOBEICHUU KOPOTKHX JHUCKYCCHUH 00
OCOOCHHOCTSIX MPUMCHEHHSI OT/ICIbHBIX TEMATHK 110 JTUCIUILIHHE.

CTpyKTypa peioCcTaBIeHUs JEKIIMOHHOI0 MaTepHraa:

Tema 1.1. Cucrema

Tewma 1.2. Moaens, MoeTUPOBaHUE

Tema 1.3. TexHosiorust MoaEIUpPOBAHUS

Tema 1.4. Ananurrudeckoe MOJCIMPOBAHUE

Tema 1.5. UMuTaniioHHOE€ MO/IETMPOBAaHUE

Tema 2.1. Dnements CMO u cucteMa 0003HauCHUIA

Tema 2.2. OnHoKaHATIBHBIE SKCIOHEHIMATbHBIE CMO

Tema 2.3. MHOroKaHaJIbHEIE SKCITIOHEHIAIBHBIE CMO

Tema 2.4. Cetn maccoBoro oociyxuBanus (CeMO).

Tema 3.1. OcHOBHBIE ITOHITHS UMUTALIMOHHON MOJEIIH

Tema 3.2. IIpuHUUIIBI TPOJBUKEHUS MOJECIIBHOIO BPEMEHU

Tema 3.3. CxeMbl IOCTPOCHUS MOJIETUPYIOLIETO AIITOPUTMA

Tema 3.4. O030p makeToB ISl UMUTALMOHHOT'O MOJIEIIMPOBAHUS
Tema 4.1. Metoa Mounte-Kapio

Tema.4.2. [locTpoeHue U TECTUPOBAHUE TATYMKOB 0a30BOH ciy4aiiHoil Bennuunbl (BCB)
Tema.4.3. MoaenupoBaH#e HEMPEPHIBHBIX CIyYalHBIX BEIMYUH
Tema.4.4. MogenupoBaHue c1ydailHbIX COOBITUI

Tema 4.5. MogennpoBaHue JUCKPETHBIX CIIy4alHbIX BEIUYHH

Tewma 5.1. OnieHKa TOYHOCTH PE3YIHTATOB IKCIIEPUMEHTA HA MOJIETH
Tewma 5.2. IInaHnpoBaHue SKCIEPUMEHTA HA MOZEIIN

11.2. Metoauueckue ykazaHus A OOYyYaroIUXCs MO BBIIOJIHEHUIO J1a00pPaTOPHBIX
pabot

B xozme BbIMONHEHMs J1a0OpaTOpHBIX paboT oOyyaromuics JOJKEeH YIriyOuTh H
3aKpenuTh 3HAHUS, NMPAKTUYECKUE HABBIKH, OBIIAJIETh COBPEMEHHOW METOIUKOW M TEXHUKOU
HKCIEPUMEHTAa B COOTBETCTBUM C KBAJU(HUKAIMOHHON XapaKTEepPUCTHKONW OO0YyJaromerocs.
Boinonnenue nabopaTopHbIX pabOT COCTOMT U3 AKCHEPUMEHTAIbHO-IIPAKTUYECKOH, pacueTHO-
AQHAJTUTUYECKON YacTe U KOHTPOJIbHBIX MEPOIIPHUITUH.

Breinonnenue nabopaTopHbIX pabOT 00ydaromUMCS SIBJISETCS HEOTHEMJIEMOW YacThIO
U3yYeHHs] JUCLMIUIMHBI, OIpelenseMoil y4yeOHbIM IUIAaHOM, U OTHOCHUTCS K CpEICTBaM,
o0ecreunBaroIUM pEIIeHUE CIeTyIOIUX OCHOBHBIX 33/1a4 00y4aroIerocs:

— TIpHOOpeTeHHe HaBBIKOB HCCIENOBaHMsS MPOIECCOB, SBICHUH M  OOBEKTOB,
U3y4aeMbIX B paMKax JaHHOW JUCIUIUTHBI;

— 3aKpeIuvleHHe, Pa3BUTHE U JeTalln3alls TEOPETUUYECKHX 3HAHUN, TMOJYyYEHHBIX Ha
JEKIHSX;

— TOJy4YyeHHe HOBOM MH(OpMAaLMK 110 U3y4aeMON AUCIUILIUHE;

— TnpuoOpeTeHHe  HaBBIKOB  CAMOCTOATEIbHOW  paboTel ¢ 1a00paTOpHBIM
000pyI0BaHUEM U TPUOOPAMH.



3anadue u TpeOOBaHMUs K IPOBEACHUIO J1a00PATOPHBIX PabOT
3a/1aHus BBIIAIOTCS 110 BapUaHTaM.

CrpykTypa B hopMa OTYETA O JJabopaTOPHOM padoTe
L{eab pa®oOThI U COACPIKAHUE 3aIaHHMS.
Ornrcanue X0/1a BHITTOJTHEHUS PaOOTHI.
JleMOHCTpalust MOJTY4eHHBIX PE3YIbTAaTOB.
BpIBOIBI 0 TIPOIETaHHOM padoTe.

OTBeTHI Ha KOHTPOJIBHEIE BOITPOCHI.

agkrownE

TpeboBanus k oopMIICHHIO OTYETa O JaOOpaTOPHOU paboTe

[IpuBeseHbl B METOAMYECKUX YKA3aHHSIX:

004 M 54 Meroasl MOICIMPOBAHUS M ONTHUMHU3ALUU: METOJUYECKUE YKA3aHUS II0
BBITIOJIHEHHIO J1a0opaTopHbIX padoT / C.-Ilerepl. roc. yH-T adpoKOCM. TPHUOOPOCTPOCHUS; COCT.
T. M. Tarapuuxosa. - CII6.: U3n-Bo 'YAII, 2017. - 43 c.

Otuer o mpojenanHol paboTe BEITPYXKAETCS B TUYHBIN KaOUHET.

11.3. Mertoauueckue ykazaHus JUIsl OOYyYarONIMXCS MO MPOXO0XKICHHIO CAMOCTOSITEIHbHOMN
paboTsl

B Xoze BBITIOJIHEHUSI CaMOCTOSITEIIBHON PabOThI, OOYYAIONIUIICS BBIMOJIHAET PadOTy O
3aJJaHUI0 ¥ TIPU METOJMYECKOM PYKOBOJCTBE IperojaBaTelisi, HoO 0e3 ero HermocpeICTBEHHOTO
YUYaCTHS.

s oOydarommxcsi 1Mo 3a09HON (opMe OOyYeHHs, CaMOCTOSTENbHAs padoTa MOXKET
BKJTI0YATh B €051 KOHTPOJIBHYIO padoTy.

B mporecce BBIMOMHEHHSI CAMOCTOSTENBLHONW paboThI, y oOydaromerocss (popMHpPYyeTcs
enecoo0pa3Hoe MIaHUPOBaHUE pabouero BpEMEHH, KOTOPOE MO3BOJISICT UM pa3BUBATh YMCHUS
N HABBIKM B YCBOCHHMU W CHCTCMATH3ALIUH HpI/IO6pCTaCMI)IX 3HaHHI>'I, o0ecrieunBaeT BBICOKUH
YPOBEHb YCIEBAEMOCTH B TMEPHOJ OOY4YEeHHs, MOMOTaeT NOJYyYUTh HAaBBIKA TOBBIIICHUS
MpoeCCHOHAIBHOTO YPOBHSI.

MetoauyeckumMi ~ MaTepuaiaMH,  HAMpaBJSIONIMMH  CaMOCTOSITENbHYIO — paboTy
00yJarONUX CSSBIISIOTCS:

— y4eOHO-METOAMYECKH MaTepHal Mo JUCIHUILINHE;

— METOAMYECKHE YKa3aHUS IO BBHIMOIHEHUIO KOHTPOJIBHBIX PalOT (11 00ydaromuxcs
10 3a04HOU (hopme 0OyueHus).

11.4. Metoauueckre yKazaHHus JUIsl OOYyYaroIIMXCS IO MPOXOXKACHUIO TEKYIIEro
KOHTPOJISI YCIIEBAEMOCTH.

Texymuii KOHTPOJb YCIEBAEMOCTH IPEAYCMATPUBAET KOHTPOJb KadyecTBa 3HAHUUI
00y4aroIuXxcsl, OCYLIECTBISIEMOIO B TEYEHUE CEMECTpa C IIEJIbI0 OLEHHBAHUSA XO/Ja OCBOCHUs
JUCLUTUINHBI.

Texymuii KOHTPOJIb OCYIIECTBIIETCS Yepe3 3aALUTY Pe3yJIbTaTOB JIAOOPATOPHBIX padoT.

JIaGopatopHble pPa0bOTHl 3ALIMIIAIOTCS B TEUEHUHM JBYX HEAENIb IOCIe IOJTy4eHHUs
3agaHus. Pe3ynpTaThl 3alUTHl YYUTHIBAIOTCS MIPU MPOBEACHUN TPOMEXYTOUHOMN aTTeCTaIiH.

11.5. Metoauueckue yka3zaHus Al 00y4arouuxcs MO MPOXOXKICHUIO MPOMEKYTOUHOMN
aTTECTALIUH.

[Ipomexyrounas  artectauus  OOydaloIIUXCsl — MpeAycMaTpUBaeT  OICHHBaHHE
IPOMEXYTOUHBIX M OKOHYATENIbHBIX PE3yJlbTaTOB 00ydeHus no aucuuiuiiHe. OHa BKIIIOYAeT B
ceos:

9K3aMeH — (popMa OIEHKH 3HAHHM, MOJyYEeHHBIX OOy4YaroIIMMCS B Mpollecce M3YUEeHHUs
BCEH TUCIUIUIMHBI WM €€ YaCTH, HABBIKOB CAMOCTOSATEIbHONU pabOThl, CIIOCOOHOCTH MPUMEHSTH
UX JUISl pEIIeHHs MpPaKTUYECKMX 3aJad. OK3aMEH, KakK IPaBWJIO, IPOBOAMUTCS B MEPHOJ



3K3aMEHAIlMOHHON CeCCHHu U 3aBCpIIACTCA aTTECTAllMOHHON OILIEHKOM «OTJIIMYHO», «XOpPOoLIo»,
«KYAOBJICTBOPHUTECIIBbHO», KHCYAOBJICTBOPHUTCIBHO



Jluct BHeceHUsI U3BMEHEHUH B pabouyio MporpaMmy AUCHUILTAHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Ionmuce
3aB.

kadempoit




