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1. BHelUHwWe TpeboBaHuSA
Tabnuua 1.1

Komnemenyun @IOC: OIIK.2 cnioco0HOCTH 0CBANBATH METOXHKHA HCHOTb30BAHHS MPOrPAMMHBIX CPEACTB IS
penIeHns] HPAKTHYECKHX 3a7aY; ¢ YACHIU CILeOVIOMUX PE3YIbMAmoe 00yUeHun:

33. 3HaTb METO[bI 1 MHCTPYMEHTa/IbHbIE CPEACTBA aHaIM3a U CTATUCTUYECKOW 06paboTKM JaHHBIX O
(hYHKLMOHMPOBAHWUN 06EKTOB NPOMECCUOHATbHOW [eATENbHOCTY

y4. yMeTb NPUMEHATL METO/b! U CNeLuann3nupoBaHHble MHCTPYMEHTASIbHbIE CPELCTBA MaTeEMATUYECKOro
MOZLEeNMpoBaHus (B TOM YMC/ie UMUTALMOHHOIO) ANS UCCNeA0BaHNA 06BEKTOB NMPOJECCUOHAIbHO
[eATeNbHOCTH

Komnemenuun @IrOC: OIIK.3 cnocoGHocTh paspadarpiBaTh OU3HEC-INIAHBI M TEXHHYECKHE 33 JAHNS HA
OCHAIIEHHE OT/IEJI0B, JAGopaTOpHii, 0PHCOB KOMIBIOTEPHBIM H CETEBLIM 000PY/I0BAHUEM; ¢ YACHIU CEOVIOUIUX
pezyiomanmoe ooyuenusn:

y1. yMeTb 0hOPMNSATL OTUETHI MO HAYYHO-UCC/IEA0BATEILCKON paboTe B COOTBETCTBIM ¢ Tpe6oBaHuamu FTOCT

Komnemenyun @IOC: IIK.3 cnocodHOCTH 000CHOBBIBATH IPHHHMAEMbIE IIPOEKTHBIEC PelIcHNs, 0CYIIeCTBIISITE
MOCTAHOBKY H BBIIOJIHSTH YKCIEPHMEHTHI 110 MPOBEPKe HX KOPPEKTHOCTH H 3P PeKTHBHOCTH; 6 Hacmu
CLEOYIOU{UX Pe3yIbmManioe ooy eHus:

y11. ymeTb NNaHMpPoBaTh U NPOBOANTbL MALLINHHBIE SKCMEPUMEHTbI C UMUTALIMOHHLIMI MO/ENSMU 06BEKTOB
NPotheccMoHaIbHOM [IeATeNbHOCTU, CTATUCTUYECKW 06pabaThlBaTh Pe3y/IbTaTbl MOALINPOBAHMA

y14. ymeTb BbINOJIHATL CpaBHI/ITefIbeIﬁ aHa/In3 S(bq)eKTI/IBHOCTI/I NPUMEHEHNA PasHbIX METO0B
MaTemMaTnyeckoro MmoaempoBsaHuns

y5. yMeTb MaTemMaTyeckn (hopMasm3oBaTh NOCTAHOBKY 3a/jauil UCCMe0BaHNs 06bEKTOB NPO(ECCUOHANbHOM
OeATeNbHOCTY

y8. yMeTb 060CHOBbIBaTb BbIOOP MaTeMaTUUECKUX METOAOB (MOAENEN), KOMMbIOTEPHbLIX TEXHOOMMIA U
CPeACTB ANA peLleHns 3aay 1ccaejoBaHNA 06beKTOB MPOECCMOHATLHOM AeATENLHOCTH

2. TpeboBaHua HI'TY K pesynbTataMm 0CBOEHUS ANCLUMIINHDI

Tabnuua 2.1
Pe3ynbTaTbl N3y4eHUA ANCUUNINHBI MO YPOBHAM OCBOEHUSA (MMETb dopMbl OpraHmsalmnm
npeacTaBfieHWe, 3HaTb, YMeTb, BNajeTb) 3aHATUN

MMuTaLMoHHoe MoaenmpoBaHme

OrlMK.2.33 3HaTb METOAbI U MHCTPYMEHTa/IbHbIE CPeACTBa aHaIn3a N CTaTUCTUYECKOM
06paboTKM AaHHbIX 0 PYHKLNOHNUPOBaHMN 06 bEKTOB NPOECCUOHAIbHOM AEATENIbHOCTH

1.3HaTh METO/BI ¥ MHCTPYMEHTAJILHBIE CPEJICTBA aHAIIM3a U CTATHCTHICCKON Nexuun; CamocTosTeNbHas
00paboTku JAHHBIX O (PYHKIMOHUPOBAHUU OOBEKTOB HPOodhecCHOHaThHOM pa6oTa
IeATeIbHOCTH

OlK.2.y4 ymeTb NPUMEHATb MeTOAbI U CNELNaSIN3NPOBaHHbIE MHCTPYMEHTa/IbHbIE
CpefcTBa MaTeMaTUYecKoro MoenImpoBaHuns (B TOM YMC/ie UMUTALMOHHOIO) A1
nccnefoBaHmst 06bLEKTOB NMPOYPECCUOHATIbHOWN [eATE/IbHOCTM

2.yMeTh NPUMEHSTh METO/ABI ¥ CLENUAI3UPOBA HHbIE MHCTPYMEHTalIbHEIE CPe/ICTBA | [lekumu; J1abopaTopHble paboThl;
MaTeMaTUIeCKOTO MOJICITMPOBAHUS (B TOM YUCIIC IMHUTAIIMOHHOTO) JUIS CamocTosTeNbHas paboTa
HCCIIEIOBaHUS OOBEKTOB MPOQeCCHOHATFHON eI TeTFHOCTH

OlNK.3.yl ymeTb 0(hOpM/IATL OTHETbI MO HAYYHO-UCC/1EA0BATE/IbCKOM paboTe B
COOTBETCTBUM C TpeboBaHnAMU TOCT

3.yMeTh 0OPMILITH OTUETHI IT0 HAYTHO-HCCIIEIOBATEILCKOM paboTe B JlabopaTopHble paboThl;
coorBeTcTBUH ¢ Tpeboparusmu I'OCT CamocToaTenbHas paboTa

MK.3.y14 ymMeTb BbIMOMHATb CPaBHUTE/bHbIM aHa/IU3 3PMEKTUBHOCTU MPUMEHEHUSA Pa3HbIX
METOZ0B MaTeMaTU4eCKoro Moze/IMpoBaHus

4.yMeTh BBIIIOIHSATH CpaBHUTEIbHBIH aHan3 5(hekTHBHOCTH IPUMEHEHIS PA3HBIX | CaMOCTOATE/bHas paboTa
METOJOB MaTeMaTHIECKOI'O MOIEIUPOBaHUSL

MK.3.y11 ymeTb Ni1aHMpoBaTh Y NPOBOAUTL MaLLUMHHbIE 3KCMEPUMEHTLI C UMUTALNOHHbLIMU
MoZensiMn 06beKTOB NPOgeCCNOHaIbHOM LesATeNIbHOCTU, CTATUCTUYECKM 06pabdaTbiBaThb
pe3ynbTaTbl MOAENNPOBaHUA




S.YMBTB IIaHAPOBaTh U MIPOBOJUTE MaTAHHBIE SKCIIEPUMEHTEI ¢ UMUTAITHOHHBIMHA

MOJENIMH 00HEKTOB MPohecCHOHATBHON TedTeIbHOCTH, CTaTHCTHIECKH
00pabaThIBaTh pe3yIbTaTH MOJISITHPOBa HIS

MK.3.y8 ymMeTb 060CHOBbIBATb BbIGOP MaTeMATMUECKMX METOA0B (Mogesieid), KOMMNbIOTEPHbIX

TEXHOJIOT WA 1 CPeACTB AN1A PELLEHMS 3aa4 UCCeJ0BaHNS 06 bEKTOB MPOECCUOHALHO

[eATeNbHOCTU

6.yMeTh 000CHOBLIBATEH BEIOOP MaTeMaTHIECKUX METOIOB (Mo/ienett),
KOMIIBIOTEPHBIX TEXHOJIOTUH U CpeJICTB UL PeNIeHHs 3a,[ad UCCIIeJOBaHU
00BEeKTOB MPOdecCHOHATHHOMN eI TeTbHOCTH

JabopaTopHble paboTsl;
CamocTosTenbHas paboTa

MK.3.y5 ymeTb MaTeMaTM4eCKM (hOpMann3oBaTb NOCTAHOBKY 3afayu uccreaoBaHns
06BbEKTOB NMPOYECCUOHATIbHOWN AeATE/IbHOCTM

7‘yM€TI> MaTEMaTHYICCKHA (pOpMiUIH’iOBElTB IMIOCTAHOBKY 3a /a9y UCCIIC TOBAHUS
00BEKTOB HpOClZ)eCCHOHaJILHOﬁ JCATCIBbHOCTHA

JNabopaTopHble paboTsl;
CamocTosaTenbHast pabota

3. CofiepykaHve 1 CTPYKTypa y4e6HOI AUCUMNNHbI

Tabnuua 3.1
CcCbINIKN Ha
o AKTUBHbIE
Tembl nekuunit Yacebl pe3ynbTaThl YyebHast 4eATeNIbHOCTb
hopMbl, Yac.
0byueHus

CemecTp: 4

JnpakTudeckasa eanHunua: BeegeHne B UMUTaLMOHHOE MOAETMPOBaHNE CUCTEM

1. OCcHOBHbIe onpefeneHnsa n
MOHATUA UMUTALMOHHOTIO

N3y4aeT TEOPETUYECKMI

MogenuposaHua cuctem. Obnactu 0 2 1
martepuas, 3afaeT BOnpochl
NCMo/b30BaHWsA, OrpaHNyYeHns,
YC/I0BUSA NPUMEHEHNS
2. VIHCTpyMeHTasbHble cpeAcTsa o
N3y4aeT TeOPEeTUHECKNIA
NMUTALMOHHOIO MOLENNPOBaHNSA 0 2 1

CUCTEM

MaTepunan, 3afaeT BOMNPOChI

JnpakTtundeckasn egnHmya: MaTtemaTmyeckmne 0CHOBBI

MMUTaUMNOHHOI 0 MmoaesinpoBaHNA CUCTEM

3. MogenupoBaHue cryvainHbIX
yunces, CyvamHbIX BEIMYMH,
CNyYaiHbIX BEKTOPOB U NPOLLECCOB

0

1,2

W3y4yaeT TeopeTMYECKMiA
MaTepma, 3aaeT Bonpochi

AnpakTnyeckaa eguHnua: OcHoB

bl TEOpPUN CUCTEM MacCcoBOro 06C.I'Iy)KVIBaHI/IFI

4. OCHOBHble MeTO/bI TEOPUM
CMCTEM MacCoBOro 06CNYXMBaHNS

0

2

1,2

n3y4aeT TEOPETUYECKMI
maTepuan, 3afaeT BONPOCh!

AvpakTnyeckas eguHuua: MaaHMpoBaHWe MalUHHbI

X 9KCNEPUMEHTOB C MOAENAMU CUCTEM

5. MnaHvpoBaHye MaLLIMHHbIX

N3y4aeT TEOPETUYECKMI

3KCMEPVMEHTOB C MOAENAMM 0 6 5
maTepuar, 3afaeT BOMpocChI
cuUcTem
Tabnmuya 3.2
CcblnKM Ha
AKTNBHble
Tembl nabopaTopHbIX paboT Yacbl | pesyfbTartbl YyebHana gesaTe/IbHOCTb
(PopMmb1, Hac. 06y4eHus

CewmecTp: 4

JnpakTtundeckas eguHmya: MaTtemaTmyeckme 0CHOBbl UMUTALMOHHOIO MOAE/IMPOBaHMNA CUCTEM

1. MpuHUMNbI pa3paboTKm

BbIMONHSAET NabopaTopHyHO
paboTy, OPOPMSET OTYET,

0 4 2,6,7
MOZENVPYIOLLMX anropuTMOB 3almLLaeT 1abopaTopHyH
paboty
BbINOMHAET /1a60PATOPHYIO
2. Pa3paboTKa MMUTaLMOHHbIX 6 12 5367 paboTy, OhopMAseT OTYET,

mogeneli cuctem B GPSS

3almuLaeT n1abopaTopHyo
paboTy

INekuwnn; NabopaTopHble paboTbl




BbINOMHAET 1a60PaTOPHYIO

3. Pa3paboTka MMUTALIMOHHbIX paboTy, 0hOPM/ISET OTUET,

” 6 12 2,3,6,7
mogenei cuctem B Extend 3alumLLaeT 1labopaTopHyHo
paboty
BbINO/HSET 1a60PaTOPHYHO
4. IMUTaumMoHHOe MofeimpoBaHme 2 2 2367 paboTy, OPOPMIAET OTUET,
COoObITHI e 3awyLaeT n1abopaTopHyto
paboTty

BbINOHSET 1aGOPaTOPHYHO

5. IMUTaUuMoHHOE MofeNnpoBaHme
paboTy, OPOPMISET OTYET,

C/yyaiiHbIX BEIMYMH, 06paboTKa 4 6 2,5,6,7

3almuLaeT 1abopaTopHyo
pe3ynbLTaToB MOZENVMPOBAHUSA
paboty
Tabnuua 3.3
TeMbl /151 CAMOCTOSITENIBHOTO | AKTUBHblE Cebinki Ha
N3yYeHus (hopMmbl, uac Hacel | pesynbTaThl YuebHas eATe/IbHOCTb
y ' ' 06yyeHust
CemecTp: 4

AvpakTnyeckas eaqnHuLa: BeefeHNe B MUMUTaLMOHHOE MOAENMPOBAHNE CUCTEM

1. BBefieH1e B UMUTALIMOHHOE 0 10 1 13yyaeT TeOPeTNYECKNIA
MOZeNIMPOBaHIe CUCTEM MaTepuan

Anpaktudeckada eanHuua: MatemaTuyeckmue 0CHOBbl UMUTALIMOHHOIO MogdennpoBaHnA CUCTEM

3. Maremartuyeckmne 0CHOBbI
UMUTaLMOHHOIO MOZE/IMPOBaHUA 0 10 6,7
CUCTEM

N3y4aeT TEOPETUYECKMI
maTepuan, BbiNoNHseT PP

Anpaktudeckasn egnHmya: OCHOBbI TEOPUKM CUCTEM MACCOBOI0 O6Cﬂy)KVIBaHVIFI

2. OCHOBbI TEOPUN CUCTEM 0 5 2467 13y4aeT TeopeTUYeCKUIA
MaccoBOro 06CnyXxmsaHns T marepuan

4. CamocTosiTeNIbHasa paboTa 06y4atoLLerocs

CcbinkuM Ha
o Yacbl Ha Yacbl Ha
Ne Buabl caMocToATeNIbHOM paboThbl pesynbTaTthbl
BbIMOMIHEHWE [KOHCY/IbTauuu
06yyeHus
CemecTp: 4
1 [Pr3 11,2,3 |15 3

: Anbcoa O. K. MogenupoBaHue [31eKTPOHHBI pecypc] : 3N1eKTPOHHbIN y4e6HO-MeTOLNYECKUI
komnnekc / O. K. AnbcoBa ; HoBocKG. roc. TexH. yH-T. - HoBocmbupck, [2010]. - Pexxkum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000149133. - 3arn. ¢ s3kpaHa. KasaHckas O. B. MeTtoap!
ONTUMM3aLMN [DNEKTPOHHLIN pecypc] : aNeKTPOHHbBIN yuebHO-MeToAnYeckuid Komnekce / O. B. KasaHckas,
O. K. Anbcosa, C. I'. KOH ; HoBOCKMO. roc. TexH. yH-T. - HoBocmbupck, [2010]. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000149255. - 3arn. ¢ akpaHa. AnbcoBa O. K. MogennposaHue
[@neKTpOHHBIA pecypc] : y4ebHO-MeToAMYECKUNIA KOMMNEKE ans 3-4 kypcoB ABT® no HanpaBneHuto
230100 «MH(opmaTrKa 1 BeluMcauTenbHas TexHmka» / Anbcosa O. K. ; HoBocK6. roc. TexH. yH-T. -
Hosocnbupck, 2011. - 1 anekTpoH. onT. auck (CD-ROM). - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtIs000157721. - 3arn. ¢ TUT. akpaHa. MogennposaHue cuctem. Y. 2 :
METO/IMYECKME YKa3aHWs K 1abopaTopHbIM paboTam no avcumnavHe "MogenmpoBaHue"” ans 3-4 KypcoB
ABT® / HoBocub. roc. TexH. yH-T ; [cocT. O. K. Anbcosa]. - Hosocubupck, 2007. - 32, [3] c. : un., Taén.. -
Pexxum poctyna: http://elibrary.nstu.ru/source?bib_id=vtls000072423 Anbcosa O. K. VimutaunoHHoe
MOZE/IMPOBaHNE NHHOPMALVOHHO-BbIYUC/NTENIbHBIX CUCTEM [D1IEKTPOHHBIN Pecypc] : 3N1eKTPOHHBIN
yuyebHO-meToanyeckunin komnneke / O. K. AnbcoBa ; HoBocKG. roc. TexH. yH-T. - HoBocubmpck, [2015]. -
Pexxum poctyna: http://elibrary.nstu.ru/source?bib_id=vtls000214518. - 3arn. ¢ 3KpaHa.

2 |I'Io,u,r0TOBKa K 3aHATUAM |1, 2,3 |0 |O




, NogpobHas nHhopmaumsa npusegeHa B npunoxenun Nel : Anbcosa O. K. MogenuposaHue
[3neKTpoHHBIV pecypc] : 3NeKTPOHHBIA yuebHO-MeToaMnYeckuin komnneke / O. K. Anbcosa ; HoBocwb6. roc.
TeXH. YH-T. - HoBocmbupck, [2010]. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000149133.
- 3arn. ¢ akpaHa. Anbcosa O. K. MogenvnpoBaHue [3neKTPOHHbIN pecypc] : y4ebHO-MeTOANYECKNT
Komnnekc Ansa 3-4 kypcos ABT® no HanpasseHnto 230100 «VH(opmaTKa 1 BbIYUCINTENIbHAA TEXHUKa» /
Anbcosa O. K. ; HoBocuo. roc. TexH. yH-T. - HoBocmbupek, 2011, - 1 anekTpoH. onT. gnck (CD-ROM). -
Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000157721. - 3arn. ¢ TUT. aKkpaHa. Anbcosa O. K.
MMunTaumoHHoe MoLeNnpoBaHre MHPOPMALMOHHO-BbIYUCIUTENBHBIX CUCTEM [NEKTPOHHDIN pecypc] :
3NeKTPOHHBIV yyebHO-MeToauYeckmin komnneke / O. K. Anbcosa ; HoBocub. roc. TexH. yH-T. -
Hosocunbupck, [2015]. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000214518. - 3arn. ¢
JKpaHa.

3 |I'Io,qr0TOBKa K aTTecTauumu |1, 2,3 |7 |2

, NoApo6Has nH(opmaums npmeegeHa B npuioxeHnsx Nel Ne3 : Anbcosa O. K. MogenvposaHue
[3neKTpOoHHbIV pecypc] : 3NeKTPOHHBIN yuebHO-MeToamueckuin komnnekc / O. K. AnbcoBa ; HoBocu6. roc.
TeXH. YH-T. - HoBocmbumpck, [2010]. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000149133.
- 3arn. ¢ skpaHa. KasaHckas O. B. MeTo/bl onTummsaumn [3NeKTPOHHbI pecypc] : 3MeKTPOHHbI
yuebHo-meToam4eckuin komnnekc / O. B. KasaHckas, O. K. AnbcoBa, C. I'. KOH ; HoBOCKG. roc. TeXH. YH-T.
- HoBocunbmpck, [2010]. - Pexkum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000149255. - 3arn. ¢
akpaHa. AnbcoBa O. K. MogenmpoBaHve [O1eKTPOHHbIN pecypc] : y4e6HO-MeTOANYECKMUIA KOMNIEKC 415
3-4 kypcoB ABT® no HanpasneHnto 230100 «H(opmaTnka 1 BbluUCAUTENbHAS TexHNKa» / AnbcoBa O. K.
; HoBocKG. roc. TexH. yH-T. - HoBocnbupck, 2011. - 1 anekTpoH. onT. guck (CD-ROM). - Pexxum foctyna:
http://elibrary.nstu.ru/source?bib_id=vtIs000157721. - 3arn. ¢ TT. akpaHa. MogennposaHue cuctem. Y. 2 :
METOAMYECKME YKa3aHWA K 1labopaTopHbIM paboTamM no avcumnivHe "MogenmposaHue"” ans 3-4 KypcoB
ABT® / HoBocunb. roc. TexH. yH-T ; [cocT. O. K. AnbcoBa]. - Hosocubmpcek, 2007. - 32, [3] c. : un., Tabn.. -
Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000072423 Anbcosa O. K. iMuTaumoHHoe
MOZENMPOBaHNE NH(HOPMALMIOHHO-BbIYNCNTENbHBIX CUCTEM [DN1EKTPOHHBIA pecypc] : 3NeKTPOHHBIN
yuebHo-meToamyeckuii komnnekc / O. K. AnbcoBa ; HoBocK6. roc. TexH. yH-T. - HoBocnbupck, [2015]. -
Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000214518. - 3arn. ¢ sKpaHa.

CamocToaTenbHoe n3yvyeHme TeopeTUUYeCcKoro
4 y P 1,2,4.6,7 25 0
maTepuana

CTy[eHT n3yyaeT TeMbl, NpuBeLeHHbIE B Tabuue 3.3 , NoApobHas MH(opMaL s NpMBeSeHa B NPUIOXEHNUN
Nel : Anbcosa O. K. MogenmpoBaHue [SNeKTPOHHbIA pecypc] : 9NeKTPOHHBbIA y4eOHO-METOANYECKIT
komnnekc / O. K. Anbcosa ; HoBocu6. roc. TexH. yH-T. - HoBocnbupck, [2010]. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtIs000149133. - 3arn. ¢ akpaHa. KazaHckasd O. B. MeTogbl
ONTUMM3ALMMN [DNEKTPOHHBIN pecypc] : SNEKTPOHHBLIN y4ebHO-MeToanYecKMiA Komnneke / O. B. KasaHckas,
0. K. AnbcoBa, C. I. KOH ; HoBocm6. roc. TexH. yH-T. - HoBocnoupck, [2010]. - Pexum gocTyna:
http://elibrary.nstu.ru/source?bib_id=vtIs000149255. - 3arn. ¢ akpaHa. Anbcosa O. K. MogennposaHue
[3neKkTpoHHbI pecypc] : y4ebHO-MeToANYeCKUA KoMnneke ansa 3-4 kypcoB ABT® no HanpaBneHuto
230100 «MH(opmaTrKa 1 BbluMcnuTenbHas TexHmka» / AnbcoBa O. K. ; HoBocK6. roc. TEXH. YH-T. -
Hosocunbupck, 2011. - 1 anekTpoH. onT. gnck (CD-ROM). - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtIsO00157721. - 3arn. ¢ TMT. akpaHa. MogennposaHue cuctem. Y. 2 :
MEeTOAMYECKNE YKa3aHNsA K 1abopaTopHbIM paboTam no gucumniuHe "MogenvmposaHue™ ans 3-4 KypcoB
ABT® / HoBocunb. roc. TexH. yH-T ; [cocT. O. K. AnbcoBa]. - HoBocubmpcek, 2007. - 32, [3] ¢. : un., Tabn.. -
Pexxum poctyna: http://elibrary.nstu.ru/source?bib_id=vtls000072423 AnbcoBa O. K. MMntaumMoHHoe
MOZEMPOBaHNE NH(HOPMALMOHHO-BbIYUCNTENbHBIX CUCTEM [DN1EKTPOHHBIA pecypc] : 3NeKTPOHHBIN
yuebHo-meToamuecknii komnnekc / O. K. AnbcoBa ; HoBocK6. roc. TexH. yH-T. - HoBocunbupck, [2015]. -
Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000214518. - 3arn. ¢ sKpaHa.

5. TexHonormnsa oby4veHns

[N opraHn3aLum 1 KOHTPO/ISt CaMOCTONTe/IbHOM PaboThbl 06YYaIOLLIMXCS, & TAKXKe NPOBeAeHUS
KOHCY/NbTaLWiA NPUMEHSIOTCS MH(OPMALMOHHO-KOMMYHUKALMOHHbIE TEXHOMorm (Tabn. 5.1).

Tabnmuya 5.1
JeAaTenbHoOCTb VHhopMaLmoHHO-KOMMYHUKALMOHHbIE TEXHO/IOT U
MHthopmmpoBaHue Moptan HI'TY; Cpefa aneKTpoHHOro 06yyenns HI' TY
KOoHcynbTMpoBaHme e-mail; Cpeaa 3neKTpoHHOro obyyeHus HIFTY




KoHTponb MopTtan HI'TY; Cpeaa aneKTpoHHOro 06yyeHns HI'TY

Pa3meLLeHmne yuebHbIX

Moptan HI'TY; Cpepaa aneKTpoHHOro obyyeHms HI'TY; 9bC
marepuasios

Tabnuua 5.2

AKTVBHbIE 1 MIHTEPAKTVBHbIE (DOPMbI MPOBEAEHNS 3aHATUI

Kogabl hopMupyembix

Ne HavnmMeHoBaHMe akTUBHbIX POpM o
KOMMNeTeHLUN

1 |MeTo/A NpoeKToB Ol1K.2;

®opvupyeMblie YMEeHHs: Y4. yMETb IPUMEHSITb METOABI U CHELUATN3UPOBAHHbBIE
HUHCTPYMEHTAJIbHBIE CPENCTBA MATEMATUYECKOTO MOIEIMPOBAHYS (B TOM YHCIIE UMUTAIHOHHOTO)
IUTsL UCCIIEI0OBaHMSI O0BEKTOB MPOQECCHOHATBHOMN AESTENEHOCTH

Kpartkoe onucanne npumMeHenus: pazpaboTka UMATALMOHHON MO CUCTEMBI

Moapo6Has nHgopmMaums 06 NCNob30BaHUK TeXHOMOMMK NpueoanTcs B "Anbcosa O. K. MogenvposaHue
[3neKTpoHHBINA pecypc] : 3NeKTPOHHBII yuebHo-MeToanyecknin komnneke / O. K. Anbcosa ; HoBOcKb. roc. TeXH. yH-T.
- Hosocwmbupck, [2010]. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib id=vtls000149133. - 3ars. ¢ 3kpaHa."

6. MpaBuna aTTecTaumm 06ydatoLLMXCs Mo y4ebHO ANCUUNINHE

[ns atTecTaymm obyyaroLmxca no ANCUMNINHe NCnonb3yeTcs 6anbHO-penTUHIOBas cUcTeMa
(BPC), no3sonstoLLas BbICTaBAATb OLIEHKM MO TPaAULIMOHHON LKane n 15-ypoBHeBoli ECTS.

KpaTkasi nHchopmaums o bBPC npusegeHa B Tabn. 6.1.

Tabnuua 6.1
MuH. o
OueHMBaeMble BUAbI AesATENbHOCTY 0ByyatoLmxcs 62 MakcumManbHbIi 6ann
Cewmectp: 4
CamocmosimeinvHoe uzyyenue meopemudeckozo Mamepuaia; 0
Jlabopamopnas: 30 60

KoHTponupytoLye MaTepransl (Cnvcok Bonpocos) npusoasaTes B “Anbcosa O. K. MogenuposaHue [3neKTpoHHbIA pecypc] : 31eKTPOHHbIA y4e6GHO-MeToANYECKI
komnnekc / O. K. AnbcoBa ; HoBOCKG. roc. TexH. YH-T. - HoBocmbupck, [2010]. - Pexxum agoctyna: http://elibrary.nstu.ru/source?bib _id=vtls000149133. - 3arn. ¢ 3KpaHa."

Prs: | 10 | 20

KoHTponupytoLye MaTepransl (Cnvcok Bonpocos) npusoasTes B “Anbcosa O. K. MogenuposaHue [3neKTpoHHbIA pecypc] : 31eKTPOHHbIA y4e6GHO-MeToANYeCKI
komnnekc / O. K. AnbcoBa ; HoBOCKG. roc. TexH. YH-T. - HoBocmbupck, [2010]. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib _id=vtls000149133. - 3arn. ¢ 3KpaHa."

3auem: | 10 | 20

KoHTponupytoLye MaTepransl (CnMcok Bonpocos) npusoasTes B “Anbcosa O. K. MogenuposaHue [3neKTpoHHbIA pecypc] : 31eKTPOHHbIA y4e6HO-MeToANYECKI
komnnekc / O. K. AnbcoBa ; HoBOCKG. roc. TexH. YH-T. - HoBocmbupck, [2010]. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib _id=vtls000149133. - 3arn. ¢ 3KpaHa."

B Tabnuue 6.2 npeAcTaBneHO COOTBETCTBIE POPM KOHTPONSA 3asBNsieMbIM TPEGOBaHMAM K
pe3ynbTaTaM OCBOEHUSI AUCLMUMNIINHBI.

Tabnunua 6.2
Kogabl Dopmbl
KOMIETEH KOHTpONA
z PesynbTaTbl 00yyeHUA
Lnn 3awmTa 3
(DI—OC Pr3 ayveT
OMK.2 33. 3HaTb METO/bl Y UHCTPYMEHTA/IbHbIE CPEACTBA aHaM3a U CTaTUCTUYECKO 06paboTKM +

JaHHbIX 0 DYHKLMOHUPOBaHWM 06BEKTOB MPO(ECCUOHANBHON AeATENBLHOCTY

y4. yMeTb NPUMEHSATb METOAbI 11 CNEeLManM3npoBaHHble MHCTPYMEHTa/IbHbIE CPeaCTBa
MaTemMaTM4eckoro MoAennpoBaHms (B TOM HYKCIE UMUTALMOHHOIO) AN UCCNef0BaHUS +
06beKTOB NPOKECCUOHANBHOW AeATENBHOCTM




yl. YMETb Od)OpMI'IFITb OTYETLI NO Hayl-lHO-I/ICCI'Ie,EI,OBaTeJ'IbCKOI\/’I pa60Te B COOTBETCTBUN C

OmnK.3 Tpe6oBaHusimu TOCT

y11. ymeTb NNaHNpoBaThb 1 MPOBOAWTL MALLUVHHbIE 3KCEPUMEHTbI C UMUTALMOHHBIMU
MK.3 |mogensmm 06beKTOB NPOECCMOHANbHOM AeATENbHOCTH, CTATUCTUYECKMN 06pabaTbiBaTh + +
pe3ynbTaTbl MOLENMPOBAHUS

y14. yMeTb BbIMNO/HSATL CPABHUTE/bHbIA aHaNN3 A(EKTUBHOCTU NPUMEHEHUS PasHbIX

+
METOZOB MaTeMaTU4eCKoro MofenMpoBaHus
y5. yMeTb MaTeMaTn4eckyi DopMann3oBaTh NOCTAHOBKY 3afjaun UCCe0BaHNS 06bEKTOB +
npoeccMoHanbHON AeATeNbHOCTU
y8. yMeTb 060CHOBbIBATbL BbIGOP MaTeMaTUYeCKNX METOA0B (MOfenNein), KOMMbIOTEPHbIX
TEXHONOINIA 1 CPEACTB ANA PELLEHNs 3a4ay UCCefoBaHNs 06beKTOB NpotecCUoHaNbHOM +

heATeNnbHOCTN

®OH[ OLEHOYHBIX CPeACTB MO AVUCLMN/IMHE NPeACTaBNeH B NMPUIoXeHWn Ne 1 K paboueit
nporpamMme.

7. lutepatypa

OcHoBHas nMTepaTypa
1. Cupota A. A. KoMIibioTepHOE MOIETUPOBAHNE U OLIeHKA Y(PPEKTUBHOCTH CJIOKHBIX CHCTEM :
[yuebHOE mocobue st By30B 1o crienmanbHocTy "TIpuknannas nadopmarrka (rmo odmactsaim)" u
ap.] / A. Cupora. - M., 2006. - 279 ¢. : un.
2. AnscoBa O. K. UmuTtanmonHoe MmoaenupoBanue cucteM B cpene ExtendSim : yueGHoe mocobue /
O. K. Anrcosa ; HoBocub. roc. TexH. yH-T. - HoBocubupck, 2016. - 101, [2] ¢. : wn.. - Pexxum
nocrtyma: http://elibrary.nstu.ru/source?bib_1d=vtls000227593
3. Anscora O. K. MogenupoBanue cucteM : yueOHoe mocodue / O. K. Anscora ; Horocu®. roc.
TexH. yH-T. - HoBocubupck, 2007. - 71, [1] ¢. : un.. - Pesxxum nocrtymna:
http://elibrary.nstu.ru/source?bib_1d=vtls000068375
4. Undopmartuka [DnexktpoHHsIi pecypce] : yuebnuk / HoBocub. roc. texs. yH-T ; [O. K. AnmbcoBa u
ap.]. - HoBocubGupcek, 2012. - 1 anekrpon. ont. auck (CD-ROM). - Pexum nocryma:
http://elibrary.nstu.ru/source?bib_id=vtls000175426. - 3arj. ¢ STHKETKH TUCKA.
5. Kazanckas O. B. Meroas! ontuMu3atuu [ 31eKTPOHHBIN pecypc| : 3JeKTPOHHBIN
yuebHno-meromuueckuii kommieke / O. B. Kazanckast, O. K. Anscosa, C. I'. FOu ; HoBocub. roc.
TexH. yH-T. - HoBocubupck, [2010]. - Pexum mocryma:
http://elibrary.nstu.ru/source?bib_id=vtls000149255. - 3aru. ¢ sxpana.
6. Kazanckas O. B. Mogenu u MeTOfbl JIMHEWHON U BEKTOPHOM ONTHUMH3ALINH ;| yaeOHoe mocodue /
O. B. Kaszanckas, C. I'. FOn, O. K. AnbcoBa ; HoBocu®. roc. TexH. yH-T. - HoBocubupck, 2007, -
190, [1] ¢. : m., Tabu.. - Pexxum moctyna: http://elibrary.nstu.ru/source?bib_1d=vtls000083719. -
HunoBanmonnas obpasosarensHas nporpamma HI'TY "Bricokne Texnomoruu'.

[lononHnTenbHas nuTepaTypa

1. boes B. JI. Monenuposanue cucrem. Uuctpymenransueie cpenctea GPSS WORLD : [yueGnoe
nocobue] / Bacunuii boes. - CII6., 2004. - VIII, 348 c. : m.

2. Tomamesckuii B. H. UmutaimonHoe monenuposanue B cpene GPSS / B. Tomamerckwii, E.
Knanosa. - M., 2003. - 412 c. : n.

3. Jloy A. M. UmurarmonHoe monenuposanue / Apepusut M. Jloy, B. [{ssun KenstoH | [mep. ¢
anri. iox pen. B.H. Tomamesckoro]. - CII6. [u ap.], 2004. - 846 c. : u., Tabi.

4, Makcumeii 1. B. Umutaunonsoe monenupoanue Ha 9BM / W. B. Makcuwmeii. - M., 1988. -
230, [1] c. : Tabm., cxeMbl

5. bycaenko H. I1. Mogenuposanue cioxueix cuctem / H. I1. Bycienko. - M., 1978. - 399 ¢. : m




6. Proxuxos FO. U. Umurarmonnoe moaenuposaunue. Teopus u texuonoruu / FO. Y. Peikukos. -
Cankr-IletepOypr, 2004. - 380 c.

7. Uepueukuii B. 1. Maremarudueckoe MOIeIMpOBaHKe croxacTruueckux cucrem / B. H.
Yepueuxuii. - [TerposaBonck, 1994. - 488 c¢. : mi.

8. Konecuukor I'. C. UMuTaiinoHHOE MOAEIMpOBaHue crucreM : yuedHoe mocodue /I, C.
Konecnukos, A. I'. IIpoxopos ; Mock. HH-T paIMOTEXHUKH, SJIEKTPOHUKHU U aBTOMATHKH. -
Mocksa, 1990. - 95 ¢. : un.

9. Konecuukos I'. C. MopenupoBanue ciaoxHbIX cucteM : yueOHoe nocodbue / I'. C. KonecHUKOB ;
Mock. MH-T paguOTEXHUKH, JIEKTPOHUKHU U aBTOMATUKU. - MockBa, 1986. - 95 c. : .

VIHTepHeT-pecypcbl
1. OBC HI'TY : http://elibrary.nstu.ru/

2. OBC «HMznmarensctBo Jlaney : https://e. lanbook.com/
3. OBC IPRbooks : http://www.iprbookshop.ru/
4. OBC "Znanium.com" : http://znanium.com/

5.

8. MeToauyecKoe 1 NPorpammMHoe obecredeHue

8.1 MeToamnyeckoe obecrneyeHve

1. Anscora O. K. UmurtanuonHoe MoaeMpoBaHue HH(PpOPMaLIMOHHO-BEIYUCTHUTEIBHBIX CHCTEM
[DnexTpoHHBIH pecypc] : 2IeKTPOHHBIN yueOHO-MeTonuueckuii komrieke / O. K. Anbcosa ;
Hosocub. roc. rexH. yH-T. - HoBocubupck, [2015]. - Pexum nocrtymna:
http://elibrary.nstu.ru/source?bib_id=vtls000214518. - 3ars. ¢ sxpana.

2. AnscoBa O. K. MopenupoBanue [DeKTPOHHBIN pecypc] | NIEKTPOHHBIN y4eOHO-MeTOqUYeCKUM
komruieke / O. K. AnscoBa ; HoBocub. roc. TexH. yH-T. - HoBocuGupck, [2010]. - Pexum gocryna:
http://elibrary. nstu.ru/source?bib_1d=vtls000149133. - 3arx. ¢ sxpaHa.

3. Mogenuposanue cuctem. Y. 1 : meTomuueckue ykazaHus K 1ab0opaTopHbIM paboTaM 1o
mucuurinHe "Monenuposanue” s 3-4 kypco ABT® / Hoocub. roc. TexH. yH-T ; [cocT. O. K.
AunbcoBa]. - HoBocubupck, 2006. - 66, [1] c. : wi., tabn.. - Pexum moctymna:

http://elibrary. nstu.ru/source?bib_id=vtls000059500

4. MonenupoBanue cuctem. Y. 2 : Metogudeckue ykasaHus K jabopaTtopHbiM paboTam 1mo
mucturuiae "Mopenuposanue” s 3-4 kypcos ABT® / Hoeocud. roc. texH. yu-T ; [cocT. O. K.
Anbcosa]. - HoBocubupck, 2007. - 32, [3] ¢. : wi., Tadm.. - Pexxum goctymna:

http://elibrary nstu.ru/source?bib_i1d=vtls000072423

5. Anscora O. K. MoaenupoBanue [DneKTpOHHBIN pecypc] | yueOHO-MeTOqUYECKH KOMIUIEKC IS
3-4 xypcoB ABT® nio narpaenenuio 230100 «MupopmaTrka U BEIYUCIUTENBHAS TEXHUKA /
AnscoBa O. K. ; HoBocub. roc. TexH. yH-T. - HoBocubupck, 2011. - 1 anexktpoH. onT. quck
(CD-ROM). - Pexxum noctyna: http://elibrary nstu.ru/source?bib_1d=vtls000157721. - 3aru. ¢ Tur.
JKpaHa.

8.2 CreumasmsnpoBaHHOe NporpamMmmHoe obecrneyeHme
1 ExtendSim
2 Microsoft Windows
3 Microsoft Office
4 GPSS World



9. MaTepunasibHO-TEXHUYECKOE obecneyeHue

IMpe3eHTaLMOHHOE 060pY0BaHEe

Ne HaunmeHoBaHue Ha3HaueHue

1 |lpe3eHTaLMOHHOE 060pYyOBaHME noKa3s cnanifoB Ha NEKLNOHHbIX 3aHATUSAX
(MynbTUMELMA-NPOEKTOP, 3KPaH, KOMNbIOTEP
AN15 yNpaBneHns)

KoMnbloTepHbIii Knace

No HanmeHoBaHue Ha3HaueHue

1 |KomnbtoTepHbIi Knacc (KoMmnbtoTepsl BbINOJIHEHWE 1abopaTopHbIX paboT
006beiMHeHbI B NTOKa/IbHYIO CETb C BbIXOOM B
Internet )




denepanbHOE rOCyIapCTBEHHOE OIOPKETHOE 00pa30BaTENIbHOE YUPEkKACHUE
BBICLIETO 00pa30BaHUs
«HoBocubupckuii rocy1apCcTBEeHHBI TEXHHUECKUH YHUBEPCUTETY

Kadenpa aBroMaTu3upoBaHHBIX CHCTEM YTIPABJICHUS
Kadenpa aBromarnku
Kagenpa BerYnCIUTENbHOM TEXHUKU
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JIEKAH ABT®

K.T.H., goueaT N.JI. PeBa
T.

13 2

O®OH/] OUEHOYHLIX CPEJICTB

YYEBHOM JUCHUTNIAHBI
I/IMHTaHI/IOHHOQ MOJ€/IUPOBAHUC

ObpasoBatenbHas nporpamma: 09.03.01 MudopmaTrka v BEIYUCIUTEIbHAS TEXHUKA, TPOPUIIB:
[IporpamMmmMHOe obGecrieueHue KOMIIbIOTEPHBIX CUCTEM U ceTei

HoBocubupck 2017



1. OO0001meHHas CTPYKTYPA (POHIA OLEHOYHBIX CPEICTB YUeOHOM THCUMILINHBI

O6oOmenHas cTpykTypa ¢oHAA OICHOYHBIX CPEACTB 10 JUCHMIUIMHE MIMuTarmoHHoe
MOJIeJIMpOBaHUE MpuBeeHa B Tadnuie.
Tabnnna
Tanbl OEeHKH KOMIETeHINH
IToxa3zaTenan
@ c()OPMHPOBAHHOCTH Meponpusitus
OPMHpYEMBbIC KOMIIeTeHUM i Tembl TEeKyuiero IIpomeikyTouHast
e e (3HaHMs, yMeHUsl, KOHTPOJISA aTTecTanus (3K3aMeH,
HABBIKH) (xypcoBoii nmpoexT, 3a4er)

PI'3(P) u np.)

OIIK.2 ciocoOHOCTH

33. 3HATh METOBI U

WHcTpyMeHTanbHBIE CpencTBa

OCBaMBaTh METOAUKH |HHCTPYMEHTAIbHBIE |MMHTAllMOHHOTO
UCIIONIb30BaHMS CPeACTBa aHAIHM3a M |MOJETHPOBAHUS CUCTEM
MIPOrPaMMHBIX CTaTUCTUYECKOHN MopaenupoBaHue cirydyalHbIX
CPEACTB IS 00pabOTKM NaHHBIX O [4HCE, CITyJaiHBIX BEJIMYHH,
penIeHus (YHKIIMOHHPOBAHUH  |CITy4alfHBIX BEKTOPOB U
NPaKTHYECKUX 3a/1a4 |00BEKTOB nporieccoB OCHOBHBIE METOIBI
npo(hecCHOHAIBLHOH [ TEOPHHU CHCTEM MacCOBOTO
JeATeIbHOCTU o6cmyxuBanuss OCHOBHBIE

oTpeieNieHUs ¥ TIOHATHUS
MMUTALMOHHOTO
MOJICTTUPOBAHUS CUCTEM.
O061acTH UCIIOJIB30BAHUS,
OTpaHUYCHUS, YCIOBHS
TIPUMEHECHHS

3auger, Bompocsr 1-20

OIIK.2

y4. yMeTb IPUMEHSATH
METOMBI

MopaenupoBaHue NpOCTEUIINX
CHCTEM Ha OCHOBE

CHEUaIN3UPOBaHHbl |MIMHTAIMOHHOTO U
€ HHCTPYMEHTAIbHBIE |aHAINTHYECKOTO METOZIOB
cpencraa MopenupoBaHue cirydyalHbIX
MATEMATUYCCKOI'O qHuCel1, cnyqaﬁﬁmx BCJINYUH,
MOJIeNTMPOBaHUS (B CIIy4aiHbIX BEKTOPOB U

TOM 4HUCIIE nporneccoB OCHOBHBIE METO/BI
HMMUTALMOHHOT0) JUIS | TEOPHH CHCTEM MaCcCOBOTO
HCCIIEJOBaHUs obciyxuBanus IlnanupoBanue
00BEKTOB MAaIIMHHBIX YKCTIEPUMEHTOB C
npodeccuoHaNbHON  [MoaensiMu cucteM [IpuHIHIBL
JeATeTbHOCTH Pa3paboTKN MOASINPYIOLIHX

anroputMoB Pa3pabotka
MMHTAI[HOHHBIX MOJIEIICH
cuctem B Extend PaspaGotka
HMHUTALIMOHHBIX MOACICH
cucreM B GPSS

3agerT, Bompockr 1-22

OIIK.3 cioco6HOCTE

yl. ymeTs 0popMIIATH

MopaenupoBaHue NpOCTEHIINX

3auet, Bompocsr 4-13,

paspabaTbIBaTh OTYETHI [10 HAYYHO- |CHCTEM Ha OCHOBE 21-22
Ou3HeC-TUIaHbI U HCCJIEI0BATEIbCKOW | MMHUTAIIMOHHOTO U

TEXHUYECKUE pabore B AHAJIUTHYECKOTO METOJI0B

3ajaHus Ha COOTBETCTBHH C Pa3paboTka MMHTaIMOHHBIX

ocHalleHue otaeNnos, |TpeboBanusiMu ['OCT [mopeneii cuctem B Extend

JTabopaTopui, Pa3paboTka MMHTaIMOHHBIX

odrcor Mozeneit cuctem B GPSS

KOMITBIOTEPHBIM H

CETEBBIM

obopymoBaHeM

[K.3/HA y5. ymeThb MonenupoBaHue NpOCTEHIINX 3ayer, Borpocsl 4-13,
TOTOBHOCTB MaTeMaTHYECKH CHCTEM Ha OCHOBE 21-22
000CHOBBIBATH (dhopmanm3oBaTh HMUTAITMOHHOTO 1

PUHIMAaeMBbIC MTOCTAHOBKY 33/1a4H | aHAJIUTHYECKOTO METO/IOB

MIPOEKTHEIE HCCIICTOBAHUS [puHIMNIE! pazpaboTku

pemeHus, 00BEKTOB MOJICITAPYIOIIHNX aJTOPUTMOB

OCYLIECTBIISITh npodeccronansHoM | Pa3zpaboTka MMHUTALMOHHBIX

MIOCTaHOBKY U JEATEILHOCTH Mmozeneii cuctem B Extend

BBITIOJIHATD Pa3paboTka MMHTaIMOHHBIX

OKCIICPUMCHTHI 11O

mozeler cucreM B GPSS




MPOBEPKE UX
KOPPEKTHOCTH U
3¢ dexTruBHOCTH

IK.3/HA1 y8. yMeTh MoaenupoBaHue NPOCTEHIITUX 3aueT, Bompock 4-13,
000CHOBBIBATh BEIOOD |CHCTEM HAa OCHOBE 21-22
MaTeMAaTHYCCKUX MMUTALUOHHOTO U

METOJIOB (MOJIETICH), |aHATUTHYSCKOTO METOIOB
KOMITBFOTEPHBIX [MpuHIMIBI pa3paboTKu
TEXHOJIOTHH U MO/JICTTMPYIOIIUX aTOPUTMOB
CPEeACTB JUist Pa3paboTka UMHUTAIMOHHBIX
peteHust 3a1a4 Mojeneii cuctem B Extend
HCCIIeIOBAHHS Pa3paboTka UMHUTAIIMOHHBIX
00BEKTOB moxenen cucteM B GPSS
poheCCHOHATBHOM
JeSITeIBHOCTU

[TK.3/HU yll. ymers [ImaHupoBaHNE MaIIMHHBIX PI'3, paznenst 5-9  |3auer, Bompockr 21
IUIAHUPOBATh U 9KCIIEPUMEHTOB C MOJEIISIMU
MIPOBOANTH CHCTEM

MalllMHHbIE
9KCIICPUMEHTHI €
UMUTAHOHHBIMU
MOJCISAMH 00BEKTOB
npodhecCHOHATBHON
JeSATEIEHOCTH,
CTaTUCTUYECKH
00pabaThIBaTh
Ppe3yNbTaThI
MOJICITUPOBAHHMS

[K.3/HAU yl4. ymets OCHOBBI TEOPHUH CHCTEM PI'3, paspnensi 1-4  |3auer, Borpocst 13-20
BBITIOJIHATh MaccoBOr0 0OCITYKUBaHUS
CpaBHUTEJIbHBIN
aHanm3

3¢ PEKTHBHOCTH
TIPUMEHEHNS pa3HbIX
METO/I0B
MaTeMaTHIecKoro
MOJICITMPOBAHHMS

2. MeToauKa OLIEHKH 3TANOB ()OPMHUPOBAHUSI KOMIETEHIHII B paMKaX U CUUIJIHHBI.

[IpomexxyTounast — arrectamusi 10 JUCHMIUIMHENpoBoaWTcss B 4 cemectpe - B (dopme
muddepeHIIMPOBAaHHOTO ~ 3a4eTa,  KOTOPBIM  HampaBlIeH Ha  OLEGHKY  chopMHpOBAaHHOCTH
komneTeHnuitOI1K.2, OI1K.3, TIK.3/HH.

3aueT MNPOBOAUTCS B TNHChMEHHOW (opme, TO OwieraMm, TMO3BOJSIONIUM OIICHUTh TOKa3aTelu
c(hOpMUPOBAHHOCTH COOTBETCTBYIONTUX KOMIIETEHITUN

Kpome Toro, chopMupoBaHHOCTh KOMIETEHIIUI MTPOBEPSIETCS MPU NMPOBEJCHUN MEPONPHUATUN TEKYIIEro
KOHTPOJIS, yKa3aHHbIX B TaOnuue pasjena 1.

B 4 cemectpe 00s3aTenbHBIM ATAalOM TEKYIICH aTTECTAllMM SIBJISAETCS pacueTHO-TpadUyecKoe 3a/aHue
(pabota) (PI'3(P)). TpeboBanus k BeimmoaHeHuto PI'3(P), coctaB u mpaBmia oneHKH ChOPMYITHPOBAHBI B
nacrioptre PI'3(P).

OO0mue mpaBuia BHICTABICHUS OIEHKH MO JUCITUIUTHHE OMPECISIOTCS 0alIbHO-PEUTHHTOBON CHCTEMOH,
NPUBEJICHHOM B paboueil mporpaMme AUCHUTUINHBL

Ha ocHOBaHMM TpPHUBENCHHBIX Jajieeé KPUTEPUEB  MOXKHO  CJAelaTb  OOmMMHA  BBIBOJ O
chopmupoBannoctukomnereHnuOIK.2, OIIK.3, [IK.3/HU, 3a koropble OTBeYaeT NUCLUIUIMHA, Ha
Pa3HBIX YPOBHSX.

O0mas xapakTepucTHKA YPOBHell 0CBOCHHUsI KOMIIEeTeHIIHIA.



Hu:ke moporoBoro. YpoBeHb BBINOJHEHHA PabOT HE OTBEYAeT OOJIBIIMHCTBY OCHOBHBIX TpeOOBaHUI,
TEOPETHYECKOE COJIEPKAHNE Kypca OCBOCHO YaCTHYHO, ITPOOEIbI MOTYT HOCHTB CYIIIECTBEHHBIH XapakTep,
HEOOXOMMBIE MMPAKTUYECKHUE HABBIKU PAOOTHI C OCBOCHHBIM MaTepHajIoM c(pOpMUPOBAHBI HE JOCTATOYHO,
OOJIBIIMHCTBO TMPEAYCMOTPEHHBIX MPOrpaMMoOil O0ydeHHus y4eOHBIX 3aJaHUl HE BBIIOJHEHBI WIIH
BBITOJIHEHBI C CYIIECTBEHHBIMU OITUOKAMHU.

IloporoBblii. YpoBeHb BBIIOJHEHUS PA0OT OTBeYaeT OOJBIIMHCTBY OCHOBHBIX TpeOOBaHUI,
TEOPETHYECKOE CO/IEPKAHNE Kypca OCBOCHO YaCTUYHO, HO IPOOEIbl HE HOCAT CYIIECTBEHHOTO XapaKTepa,
HEOOXOMMBIEC MPAKTHUECKHE HABBIKA PaOOTHI C OCBOCHHBIM MAaTE€pHUalOM B OCHOBHOM C(OPMUPOBAHEI,
OOJIBIIMHCTBO IMPEIyCMOTPEHHBIX MPOrpaMMoil 00ydeHHs y4eOHBIX 3a/JlaHUil BBIMOJIHEHO, HEKOTOPHIE
BUJIbI 33/1aHUH BBITIOJIHEHBI C OIIMOKaMHU.

Ba3oBblii. YpoBeHb BBINOJIHEHUS pabOT OTBEYAET BCEM OCHOBHBIM TPEOOBAHUSM, TEOPETHUECKOE
COJIep’KaHUe Kypca OCBOCHO TOJHOCTBIO, 03 MpOOEIIOB, HEKOTOPHIC MPAKTUYCCKUE HABBIKU PabOTHI C
OCBOCHHBIM MaTE€pHaIOM CHOPMUPOBAHBI HEJOCTATOYHO, BCE MPEAYCMOTPEHHBIE MPOrPaMMON O0yYEeHUs
yueOHbIE€ 3aJJaHUs BBIIIOJHEHBI, KAYECTBO BBIMOJIHEHUSI HU OJHOTO M3 HUX HE OLEHEHO MUHUMAaJIbHBIM
YHCIJIOM 0ajyIoB, HEKOTOPBIE U3 BBINOJIHEHHBIX 33JaHHI, BO3MOXKHO, COJAEPKAT OIIMOKH.

IIpoaBuUHYTBI. YPOBEHb BBIOJHEHUSI pabOT OTBEYAET BceM TPEOOBAHUAM, TEOPETHUECKOE CO/IEpKAHUE
Kypca OCBOEHO MOJHOCTBIO, 0€3 Mpo0esoB, HEOOXOAUMBbIE IPAKTUYECKHE HABBIKH PabOTHI C OCBOCHHBIM
MaTepuaioM CcOpPMHpPOBAHBI, BCE TPEAYCMOTPECHHBIC TWPOTpaMMON OOydeHUs ydeOHBbIC 3aJaHus
BBIITIOJTHEHBI, KQAYECTBO UX BBITIOJIHCHHUS OLICHCHO YU CJIOM 68.JIJ'IOB, OJIN3KHUM K MaKCUMaJIbHOMY.



DenepalibHOE FOCYAapCTBEHHOE OI0DKETHOE 00pa30BaTENIbHOE YUPEKICHUE
BBICITICTO OOpa30BaHUs
«HoBocubupckuii rocy1apcTBEHHBIH TEXHUUECKHH YHUBEPCUTET
Kadenpa aBToMaTH3UPOBAHHBIX CUCTEM YIIPABIICHUS
Kadenpa aBromaTuku
Kadenpa BRIMUCTUTEIBHON TEXHUKH

IHacnopr 3a4era
no aucuumuinae «iMutannoHHoe MoJIeTupoOBaHue», 4 ceMecTp

1. Mertoauka oneHKH
3aver mpoBOAMTCS B THChbMEHHOW (opMe, Mo OwmieraMm. buier ¢opmupyercs 1o
CIIC/TYIOIIIEMY TIPABHITY: TEPBBIA W BTOPOM BOMPOCHI BBIOMPAIOTCS W3 JMANa30HA BOMPOCOB 1-22,
(criMcok BOMPOCOB TMPHUBEACH HIKE), 3a/lada MOXET ObITh OJHOTO M3 THIIOB M BBHIOMpACTCS W3
JManasoHa 3amad 1-6 (Crucok 3ajad mpuBeNeH HWke). B Xonme 3adera mperonaBarenb BIpaBe
3a/1aBaTh CTY/ICHTY JOMOJIHHUTEIIBHBIC BOIPOCHI U3 00IIero nepeuns (11. 4).

Mdopma Guiera st 3auera

HOBOCUBUPCKUNTOCYJAPCTBEHHBIMTEXHUYECKUNYHUBEPCUTET
®akynsTeTr ABTO

Buaer Nel
K 3a4eTy no aucuurinHe «IMuTaimoHHOe MOJEIUPOBAHHE)

1. OcHoBHBIE onpeeNieHus U MOHATUS TEOPUH MOACTUPOBAHUS.

2. IlmanupoBaHWe MAaNIMHHBIX OSKCIEPUMEHTOB C UMHUTANMOHHBIME Mojaemsmu  CMO.
OCHOBHBIE TOHSATUS TEOPUU I[LJIAHUPOBAHUS SKCHEPUMEHTOB. OTallbl IUIAHUPOBAHUS U
MPOBEJICHUS SKCIIEPUMEHTA.

3. 3amaua. B tpexkanansayto CMO ¢ oTkazaMu MOCTyMaeT MPOCTEUIINI TOTOK € MJIOTHOCTHIO
A =0, 2 ¢t VnTepBan Bpemenn obcnyxkusanus Tob. pacmpeseneH Mo MoKa3aTelbHOMY 3aKO0HY,
maTemaruueckoe oxuaanue M [To6.]=3 c. [locTpouTs pa3medeHHbIH rpad COCTOSHUNA CUCTEMBI.
BobruncnuTh BEpOATHOCTh OTKa3a, CPEeIHEE YHMCIIO 3aHSATHIX KAHAJIOB B CUCTEME, CPEHEE BpeMs
npeObIBaHMs 3asSBKH B CHCTEME, BEPOSTHOCTh MPOCTOS CUCTeMBI. 3MeHuTe ycioBue 3amayu:
KakJas 3asBKa OOCIYyXHBaeTcs Tpemsl KaHaiamu. Paccuurtaiite xapakrtepuctuku CMO s
sToro ciaydvas. ConoctaBbTe 3pPEeKTUBHOCTH 2-X BapuaHToB CMO.

VYTBepxnato: 3aB. kKagenpoit BT _ SIkumenko A.A.
(oamucp)
(nara)

2. Kpurepun ouenku

* OtBer Ha OWJIET JUIs 3a4eTa CYMTACTCS Hey/10BJIeTBOPUTEIbHbIM, €CITU CTY/ICHT IPH OTBETE Ha
BOIIPOCHI HE JIaeT ONpeACTICHUI OCHOBHBIX TOHITHH, HE CHOCOOCH IOKa3aTh NMPHYUHHO-
CJICZICTBEHHBIE CBS3M SIBJICHUH, IPU PEIICHUH 331a4H JONYCKAaeT MPUHIUIHAIbHBIE OIIHOKH,
oOlleHKa cocTaBiseT Huxe 10 6annos.

* OtBer Ha OWJIET JUIs 3aUeTa 3aCYMTHIBACTCS Ha MOPOTOBOM YPOBHE, €CIM CTYAEHT BBITIOIHMI
JIBa 3aJaHHsI U3 TPEX, HO C CEPhE3HBIMHU OIMMOKAMM, 3aMEeYaHHsIMHU, Hemoderamu. CTyneHT
3HAET OCHOBHBIE ONPECTICHNS U OHATHS TEOPUU MOAETUPOBAHUS, CIIOCOOCH peIaTh 3a1a4u
MOJISITMPOBAHUS MPOCTEHIITNX CHCTEM, olleHKa coctanisier 10-12 b6annos.

e OtBer Ha Owyier Ayl 3auera OWJIET 3acUMTHIBAeTCSl Ha 0a30BOM YpPOBHE, €CIIM YCIIEUIHO
BBITTOJIHEHBI J[BA 3aJ]aHHUS W3 TPEX, MpHYeM o00s3aTeNbHO perieHa 3amada. CTyneHT 3Haer
OCHOBHBIE METOJbl M TOAXOJbl K MOJECIUPOBAHHIO CHCTEM, CIIOCOOEH pemaTh 3aayu



MOJICIIMPOBAHUSI 110 U3BECTHBIM JITOPUTMAaM, OlleHKa coctaBisieT 13-16 b6annos.

* OrtBer Ha Ouyer (TecT) sl 3a4eTa OUJIET 3aCUUTHIBACTCS HA MPOABHHYTOM YPOBHE, €CJIM BCE
3aJaHusl  BBIIOJIHEHBI TIOJIHOCTBIO, 0€3 cepbe3HbIX 3amedaHuil. CTyIeHT NpPOBOIUT
CpPaBHUTCIBHBIA  aHAJIU3 TMOHATUH, TEOpUH, METOJOB MOJCIMPOBAHUS, IPOBOJIUT
KOMIUICKCHBI aHAJIM3 3a/lad MOJEIHPOBAHUsS, OLEHUBACT 3(PPEKTHUBHOCTH CHUCTEMBI IO
pe3yibTataM  MOJCIMPOBAaHUS W  Mpe[ylaraeT BapHaHThl  ONTHMH3AIUUA  CHUCTEMBI,
oueHka coctasisieT 17-20 bannos.

3. IlIkana ouneHKH

3ayer cuMTaeTCs COAHHBIM, €CIM CPEHssl cCyMMa OalioB IO BCEM 3a/IaHUSIM COCTABIISIET HE
meree 10 6amioB (MakCHMaIbHOE KOJHYECTBO 0asutoB 3a 3auet — 20).

B o01mieii omieHKe Mo ANCHUIIINHE OAJITBI 32 3a4eT YIYUTHIBAIOTCS B COOTBETCTBHH C MTPABUIIAMU
0aJUTbHO-PEUTUHTOBOW CHCTEMBI, IIPUBEICHHBIMU B paboueii mporpaMme TUCIIHILTHHEIL.

4. Bompocsl Kk 3a4eTy no AucuuninHe « IMUTalMOHHOE MOJETMPOBAHUE)»

Bomnpocsl k 3a4ery
4. OCHOBHBbIE OIIPEJIECICHUS] U TOHATHS TEOPUU MOJIETTMPOBAHUSI.
5. OcHoBHbIe MeTOIbI MOAenupoBanus. Kinaccudukamus BU10B MOIETUPOBAHUS.
6. MaremaTHueckasi MOAEIb CUCTEMBI.
7. HWmurtanuonnoe moxaenupoBanue (MM). OOGnacTu HCIOIb30BaHMS W JOCTOMHCTBa VM.
[Tpo6Giiembr M.
8. OcCHOBHBIC MPUHIIUIIBI UIMHTAIIMOHHOTO MoienupoBanus. [Ipuannn At u 0COOBIX COCTOSTHHUI
oL .
9. MareMaTHueCKUe OCHOBBI HMMMTALMOHHOIO MOJEJIUPOBaHUs. MeToasl TIeHepaluuu
CIIy4aiHbIX YMCEJI: alllapaTHbIM, TaOJIMYHBIN, IPOrPaMMHBIH.
10. Crioco6 hopmupoBanust 3Ha4UeHUI paBHOMEpHO-pacnpeaeraeHHoi CB Ha kommbroTepe.
11. Anroputmsl renepauun CY: MeTol cepeAUHHBIX KBaJApaTOB, MYJIbTHUIUIMKATUBHBIA METOJ,
CMEIIAaHHBII METON.
12. MonenupoBanue 3HadeHnidi CB ¢ 3a7aHHBIM 3aKOHOM PACIPENICICHHS: METOJ OOpaTHOM
¢bynkunu, wmeron Heiimana, Merox KycOYHOM amnmpoKCHMMaluM (QYHKIUU IUIOTHOCTH
paclpeneiieHusl, YHUBEPCAIbHBIA  METOJ  TE€HEPAallMM  IIOCIIEIOBAaTEIbHOCTH  3HA4YCHMU
HOpMasbHO-pacnpenencHHon CB.
13. UMHUTaIIMOHHOE MOJENMPOBAaHNE COOBITHI: HMMHUTAIMS TPOCTOTO COOBITHS; WMHTAIUSL
CJIO)KHOTO COOBITHSI, COCTOSIILIET0 U3 HE3aBUCHUMBIX COOBITHUH; MMHUTALUS CIIOXKHOTO COOBITHS,
COCTOSIIIIETO U3 3aBUCUMBIX COOBITUI; UMUTALIMS TIOJTHOM TPYIIIBI COOBITHIA.
14. Cratuctuueckoe MozenupoBanue cucreM. O6paboTKa pe3ysibTaTOB MOJEINPOBAHUS: OLIEHKA
OCHOBHBIX  YHUCJIOBBIX  XapaKTEpUCTHK;  OIEHKAa  (QYHKUIMOHAJIBHBIX  XapaKTEPUCTHK
pacripesiesieHus; MpoBepKa TUIIOTE3bl O XapaKTepe paclpeieieHUs BbIOOPOUHBIX — JIAHHBIX
(xpuTepHil XH-KBaApaT); MOCTPOCHHUE JOBEPUTENIbHBIX MHTEPBAJIOB JUIsSl OLICHOK XapaKTEPUCTHUK;
onpeneneHue o0beMa BBHIOOPKH, HEOOXOAMMOTO JJsi OLIEHKHM YHCIOBBIX XapaKTEPUCTHK C
3aJaHHOU TOYHOCTEIO.
15. TeopeTnueckue OCHOBBI METOJla CTATHMCTUYECKOT0 MojenupoBaHus. lIpenenbHble TEOpEeMBI
bepnysmiu, Yebsimena. LlenTpanbHas npenenbHasi TeopemMa.
16. [lpumeHeHne TEOpHUHM MAacCOBOTO OOCIYKMBAaHHUS NPH MOJAEIMpOBaHUU cucteM. I[lonsatue
cucteMbl MaccoBoro obcmyxkuBanus (CMO), kmaccudukarus CMO, oCHOBHBIE 3a7ja4ll TEOPUHU
CMO.
17. OcnoBuble nonsitust Teopun CMO. ITlotoku coOwiTuil. Marematuyeckass MOJENb MOTOKA
coObITHIl. Marematudyeckas MoOJeNb MPOCTEHUIIEro IyacCOHOBCKOro moToka. CBoiicTBa
MIPOCTEUIIEr0  IMyacCOHOBCKOIO  IOTOKA: OPAMHAPHOCTb, OTCYTCTBHE  IIOCIEACUCTBUSA,
craunoHapHocTb. Iloroku Ilanbma. Ilotokm Opnanra K-ro mnopsaka. Mx  cBoiicTBa.



HmMuTanimoHHOE MOJICIIMPOBAHUE TOTOKOB COOBITHH.

18. IlpencraBnenne CMO B Buzie pa3MeueHHOTO Tpada COCTOSTHUT.

19. Ocuosusie noustust Teopurt CMO. Cnydaiinsiii npouecc. MapKoBCKUi CiydaifHBIH mporiecc.
MopenupoBanue CMO, B KOTOPBIX MNPOTEKAIOT MAapKOBCKHE TMPOILECChl C JIUCKPETHBIM
COCTOSIHHUEM M JUCKPETHbIM BpemeHeM. HaxoxIeHue BepOosSTHOCTEW COCTOSHUM cucTtembl Ha K-
oM 1are. CTalMOHApHBIM pEXUM, IPEAENIbHbIE BEPOSTHOCTU. YCIOBUS CYILECTBOBaHUS
CTallMOHAPHOTro pexxuMa. HaxoxaeHue npenebHbIX BEPOATHOCTEN COCTOSIHUM CHCTEMBI.

20. MonenupoBanue CMO, B KOTOPBIX NPOTEKAOT MapKOBCKHE MPOILECCHl C TUCKPETHBIM
COCTOSIHUEM M HENpPEpbIBHBIM BpeMeHeM. HaxokJieHue BepOosSTHOCTEH COCTOSHUN CHUCTEMBI B
MOMEHT BpeMeHH t. BbeiBon ypaBHenuit Kommoroposa. CTallMOHApHBIM pPEKUM, MPEAeSIbHBIC
BEPOATHOCTH. YCJIOBHS CYLIECTBOBAHMUS CTAllMOHApHOIO pekuMma. HaxoskaeHue npenenbHbIX
BEPOSITHOCTEN COCTOSTHUN CUCTEMBI.

21. [IpubnmxenHoe  cBeneHUe He-MapKOBCKMX — MIpoleccoB K  MapkoBckuMm. Meton
«IICEBIOCOCTOSTHUI.

22. IIponecchl «rubenn» u «pa3MHOkeHUs». OcHoBHBIE TUIIBI CMO, B KOTOPBIX MPOTEKAIOT
MPOLIECCHl «Tudenu» U «pasMHoxkeHus». [locTpoenue pasmeueHHoro rpada cocrosiHuii. Pacuer
OCHOBHBIX Xapaktepuctuk CMO.

23. CMO co «B3auMomnomoIibio» Mexay kanagamu. CMO ¢ ommOkamu B 0OCIYyXKMBaHUH
3as51BOK.

24. IlnaHupoBaHue MAalIMHHBIX OJKCIEPUMEHTOB C UMHUTAlMOHHbIMH Mojensmu  CMO.
OcHOBHbIE TOHSTHUSI TEOPUU IIJIAHUPOBAHUS HKCIHEPUMEHTOB. OTalbl IUIAHUPOBAHUS U
MIPOBEACHUS IKCIIEPUMEHTA.

25. TexHONOTHSI UMUTAMOHHOTO MoJenupoBaHus. CHCTEMHBI M KITACCHYECKUH IMOAXOIBI B
MOJICJINPOBAHUU CUCTEM.

OcHoOBHBIE THIIBI 32/1a4 K 3a4eTy:

1. TloctpoeHne MpOCTEHIINX UMUTAIIMOHHBIX Mojenei cpeactamu GPSS, Extend.

3agaua. Mopckue cyna IByX TUIIOB IPUXOJAT B MOPT, I/Ie MPOUCXOJUT UX pasrpys3ka. B mopry
ecTh J1Ba Oykcupa, oOecrieunBarolive BBOJA U BbIBOJA KopaOieil u3 mopta. IlepBbiit Tun cynos
(kopabmu Manoro TOHHaXka) TpeOyroT HCIMOoJIb30BaHUs ojfHoro Oykcupa. Cyna BTOpOro Tuma
(xopabnu 6oJBLIOr0 TOHHAXA) TPEOYIOT ABYX OyKcHpoB. M3-3a pa3nuuus pasMepoB ABYX THUIIOB
Kopabsieil 1 HeoOXOAMMBI U MpHUYAIbl Pa3HOro pa3Mmepa. Takke KOpabiin UMEIOT pa3HOe BpeMs
pasrpy3ku W Tmorpy3ku. VcxomHble naHHBIE NpuBENeHBI B Tabmuie. Kopalmb, oXKumaromiuii
OCBOOOXKJIEHHsI TpHyana, He oOcayXkHuBaeTcs OYKCHpOM 10 TeX TMop, Ioka He Oyner
IpeloCcTaBlieH HYXHbIN mpuyai. Kopabnp BTOporo Tuma He 3aiiMer OyKCUp /10 TeX MHOp, Moka
eMy He OyayT nocTynHbl ob6a Oykcupa. CMonenupyite paboTy CUCTEMBI B TE€UEHHE § 4acoB.
Hanmmure nporpammy moaenupoBanus Ha GPSS.

Ilapamemput Tun xopabasn

1 2
WHTepBasl npuObITHS, MUH. 100-160 330-450
Bpems BxoJa B MOpT, MUH. 23-37 35-45
Konuuectso JOCTYIHBIX 6 3
PUYAIIOB
Bpems  morpysku-pasrpysku, 10-14 14-22
MUH.
Bpewms BbIxoaa U3 nopra, MuH. 15-25 25-45

3anaua. M3rotoBieHue jaeraneil onpeneieHHOro BUAa BKIIFOYAET MpoIece COOPKH U MEepUos
o0xwura B neuu. [19Tb cOOPIIMKOB UCHOIB3YIOT OJIHY N€4b, B KOTOPOH OJJHOBPEMEHHO MOXKET
oOxuratbes aBe netanu. COOpIIMK HE MOXKET HayaTh HOBYIO COOpKY, ITOKA HE BBITALIMI U3
neuu mnpeapiaymyto gerans. COopka geranu 3aHuMaeT 35-45 MUH. (3aKOH paBHOMEPHHBI),




o0xur 8-12 MHH. (3aKOH paBHOMEpHBIN). Bpems u3BiIeUeHNUs OeTaau U3 MEYH COCTABISIET B
cpemHeM S MHH. (3aKOH SKCHOHCHIHMAIbHBIN). [IpoMopenupyiite paboTy cHCTEMBI Ha
npoTsikeHnn padouero aus (8 gacoB). Cobepute CTATHCTUYSCKYIO MH(GOPMAIUIO O JJTUHE
ouepeau K neun. Hamummre nporpammy monenupoBaHust Ha GPSS.

2. Pacuer XapaKTepHCTUK, HAXOXKACHUE TIPENEIbHBIX BEPOSTHOCTEH COCTOSHUI OCHOBHBIX
tunos CMO.
3anava. B tpexkananpHyto CMO c oTkazaMu MOCTYIAeT MPOCTEHIINM NOTOK C IJIOTHOCTBIO
AL =0, 2 ¢! VntepBan BpemeHu obGcmyxuBanus To6. pacmpeelieH MO IOKa3aTelIbHOMY
3aKOHY, MareMatudeckoe oxuganue M [To06.]=3 c¢. IlocTpouts pazmedeHHBI Tpad
COCTOSTHUHM CHCTEMBbl. BBIUMCIUTD BEpOSTHOCTh OTKAa3a, CPEJHEE YHCIO 3aHATHIX KAaHAJIOB B
cucTeMe, cpeaHee Bpems NMpeObIBaHUs 3asBKU B CHCTEME, BEPOSTHOCTH MPOCTOSI CUCTEMBI.
W3meHuTe yciioBue 3aayd: Kaxkaas 3asBKa oOCIy)KMBaeTcs Tpems KaHajgamu. Paccuuraiite
xapakrepuctukn CMO mst storo cimydas. ComocraBbTe 3(p(QEeKTHBHOCTD 2-X BapHAHTOB
CMO.

3. MopnenupoBaHue MOCIeI0BATEILHOCTH 3HAYCHUN CIyYalHBIX BEJIWYHH C HMCIOJIB30BAaHUEM
pa3HbIX UMUTAIIMOHHBIX METOOB.

3amava. [lomyumre mnpeoOpa3oBaHus, TMO3BOJSIONINE CHIMUTHUPOBaTh 3HaueHUs CB,
pacrpezieieHHbIe B COOTBETCTBUU C 33JaHHON (PYHKIMEW IIOTHOCTU paclpeaeieHUs
BEPOSTHOCTEH, C MOMOIIBIO METO1a 00paTHOM (PyHKITHH.
f(y) = Len(--2), y>0.
o} 20

B kakux cirydasx MOXKeT OBITh HCIIOJIB30BaH METO 00paTHO# (yHKIMH? JlOCTOMHCTBA U

HEJOCTaTKU 3TOT'0 METO/A.

4. VMuTaliMOHHOE MOJIETMPOBAaHUE COOBITHH.
3anava. BelunciauTenpHBIM KOMIUIEKC UMEET N mpoleccopoB. B ciiydae makcumanbHON
3arpy3Kd 3a/ladyd MPOCTauBalOT B ouepear Ha BbinmoiaHeHue 0,5 MUH. (HOpMaJIbHBIN
pexxum). Ecnu  oTkaspiBaeT xoTa Obl OJMH TMpOLIECCOP, TO BpeMs OXUIAHUS
yBeNIMYuBaeTcs A0 2,5 MUH. (aBapuiiHbld pexum). CocTaBUTh OJOK-CXEMY MMHTALUU
BO3MOXHBIX PEKHMMOB PabOThl KOMILJIEKCA, MOACYMTATh KOJIUYECTBO CIIy4yaeB aBapUHHON
paboThl, eclii BEpPOSITHOCTh OTKa3a Kaxjoro mporeccopa pasHa 0,1, a KOIM4eCTBO
MIPOBOIUMBIX MMUTAIMOHHBIX 3KcrieprumenToB — 1000.

5. OueHka (QYHKIMOHAIBHBIX XapaKTEPUCTUK BBIOOPOYHBIX JAHHBIX, MPOBEpKAa T'HUIOTE3BI O
COTJIACHU BBIOOPOYHBIX TAHHBIX MOJIEIHN TEOPETUUECKOI0 paclpeaeeHusl.

3anaua. [lo 3amaHHOlN BBHIOOpKE JAAHHBIX MPOBEPUTH T'MIIOTE3Y O COTJIACHU BBIOOPOYHBIX
JTAaHHBIX MOJIEJIM HOPMAJIBHOT'O 3aKOHA PacIpe/ieIeHHUS.

6. IloctpoeHue MAOBEpPUTENBHBIX HMHTEPBAJIOB Ui OLIEHKM MaTeMaTH4ecKOTo OXKHUIaHMS,
nucriepcuu. Pacuer HeoOxoaumoro o0beMa BBIOOPOYHBIX JAHHBIX NJISi OIEHKH YHUCIOBBIX
XapaKTEPUCTHK C 3aJaHHOH TOUHOCTBIO.

3anava. 3agaHa BbIOOpKa JaHHBIX. [loCTPOMTH JAOBEPUTENBHBIM MHTEpBAI ISl OLIEHKU
MaTEMaTHYECKOT0 OKUIAHMS C JOCTOBEPHOCTHIO 0,95.




denepanpHOE TOCYAaPCTBEHHOE OI0/KETHOE 00pa30BaTEIbHOE YUPEKICHNES
BBICIIIETO 00Pa30BaHUs
«HoBocubupckuii rocy1apcTBEHHBIH TEXHUUECKHH YHUBEPCUTETY
Kadenpa aBToMaTH3UPOBAHHBIX CUCTEM YIIPABIICHUS
Kadenpa aBromaTuku
Kadenpa BeIMUCIUTENBHON TEXHUKH

IHacnopr
pacyeTHO-rpagu4ecKoro 3agaHust (padborb)

IO JUCLHHMIIIIMHE ((I/IMI/ITaHI/IOHHOG MOICIINPOBAHUC)), 4 CEMCCTP

1. MeToanka oneHKH

Mesm PT'P:

— W3y4YUTh AHAJUTUYCCKHE ¥ HWMHUTALMOHHBIC METOIbI pacyera IOKa3aTelei
s dexTruBHOCTH (PYHKIMOHUPOBAHUS CUCTEM MaccoBoro oocmyxkuBanus (CMO), onuceiBaeMbIX
MPOIIECCOM «THOETH U Pa3MHOXKEHUS;

— cpaBHUTH 3(PPEKTUBHOCTH UCIIOIB30BAHUS (IIPOCTOTA PEATU3AIUH, TOYHOCTh, 3aTPAThI
pEeCypCcOB) HWMHUTALIMOHHBIX M aHAIMTHYECKUX METOJOB JUId pacyera IoKaszaresei
3 pexTUBHOCTH (QYHKIIMOHHPOBaHUs KOHKpeTHOH CMO;

— CpPaBHHTH aJbTePHATUBHBIC BapuaHThI peanu3anuu CMO;

— TOJyYUTh MPAKTUYECKUE HABBIKM MMHUTAMOHHOTO MojaenupoBanus CMO u ananm3za

pEe3yJIbTATOB MOJICITUPOBAHUS CPEACTBaMH cUcTeMbl MoxenupoBanus GPSS/World u nakera
Statistica.

TpebGoBanus k cTpykrype u opopmiaenuto PI'P:

B otuere k PI'P nomxHO OBITH PEICTaBIEHO CIEAYIOLIEE.
. Hemu paboThI.

2. ConeprkaTelibHasl IOCTAHOBKA 3aJa4H.

3. Q — cxema MOJIeTTH MCCIISyEeMOM CHCTEMBI.
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. AHaIIMTHYECKOE UCCIICIOBAHUE CUCTEMBI:
pa3MedeHHBIN Tpad) COCTOSHUN CUCTEMBI;

® THI CHUCTEMbI, OCHOBHBIE pacueTHbIe (POPMYIIbI, pacyeT nmokazatesen 3pHeKTUBHOCTH
(GYHKIIMOHUPOBAHHSI CHCTEMBI.

5. IMuTamoHHOE MOJICTUPOBAHUE CUCTEMBI:

e [porpamMma MOJACIHPOBaHHs HCXOaHOU cucteMbl Ha GPSS (6o ExtendSim), oruer
GPSS (ExtendSim) mo pe3ynbTaTtaM MOJETHPOBAHHS;

® [IPOrpaMMbl MOJICIIMPOBAHHUS CUCTEMBI C YUETOM JIOMOJTHUTEIBHBIX ycioBuid Ha GPSS
(ExtendSim), oraetst GPSS (ExtendSim) mo pe3ynbTataM MOJICTUPOBAHUSL.

6. CpaBHeHHEe TOKazaTenel A(QPEKTHBHOCTH (PYHKIIMOHUPOBAHUS MCXOJHOH CHUCTEMBI,
PACCUUTAHHBIX AHATUTUYCCKUM U MMUTAIIMOHHBIM METO/IaMH:

® pe3ynbTaThl pacyeToB B BHjE Tabm. 1:
Tabnuma 1

ITokazarenu >pdexTuBHOCTH AHaTUTUYECKUN METOJT NMuTaniMoHHBIN METOT

®  BBIBOJIBI 10 PE3YJIbTATaM CPABHECHHS.
7. CpaBHEHHME [JBYX BapHaHTOB peAJM3allMM CHCTEMBI IO pe3yJbTaTtaM 5-TH
sKcriepuMeHTOoB (| — ucxoauslid, |1 — ¢ yueTom qOMOTHUTENBHBIX YCIOBUN):
® pe3ynbTaThl PaCUYeTOB B BUE Ta0M. 2:
Tabnuma 2



| BapuanT | BapuanT | |l BapuanT

ITokazarenu, XapakKTEpUCTUKHU
> Xap p (aHaymTHKa) | (MMUTANMS) | (MMHTALIHS)

Toxazamenu s¢hghexmusnocmu hynKkyuonuposanus.
® BEPOSATHOCTH MPOCTOS
® cpeHee BpeMs OKHUIaHUSI B 0UepeIn
e cpeqHEe BpeMsi TMpeObIBaHUS TpeOOBaHUS B
crcTeMe

Cmamucmuyeckue Xapaxmepucmuku noKasame’s
«8pems npeOvlGaHUs MpeOOBAHUs 8 Ccucmemer
(moavko 01 umumayuu):

e cpeiHee, Mearana

e CKO, pa3zmax

® MUHUMAaJIbHOE U MaKCHUMaJlbHOE 3HaUYCHUs

e ko3 durmeHT Bapuanuu

® TUCTOTpaMMBI pacHpeelieHHs] ToKa3areist «Bpems MpeObiBaHus TpeOOBaHUS B
cUCTeMe» JJIs IByX BapHAHTOB CUCTEMBI U JIMarpaMMBbl pa3Maxa;

e JIOBEepHUTEIbHBIC WHTEPBAIBI Bemdya s pa3HOCTH CPEAHMX 3HAYCHHWM ITOKa3aTess
«BpeMsl TIpeObIBaHMsI TPEOOBAHHS B CHCTEME» JUIs MEPBOIO U BTOPOTO BAPHAHTOB peaM3alluu
CUCTEMBEI;

® CpaBHCHHE JIBYX BapUaHTOB PEaM3aIMU CHCTEMbI; BHIBOJIBI.

8. BbIBOIBI IO MTOTaM MPOBEACHHOTO HCCICIOBAHUS; OleHKA d()(EKTUBHOCTH pabOTHI
JIBYX BaPUAHTOB CUCTEMBI; PEKOMEHIAINH 110 YIYYIICHUIO XapaKTEPUCTHK paOOTHI CHCTEMBI.

9. O0mue BBIBOBI IO pabOTE B MPOU3BOJILHON (hopMme.

ITo PI'P odopmasiercst oTaet B cooTBeTCTBUU ¢ TpeboBanusmu I'OCT-7-32-2001.

2. Kputepuu oleHKH

» PaGoTta cumTaercs He BBINOJHEHHOM, €CIM HE BBHITIOJTHCHBI IYHKTHI 3amaHus 1-6, oreHka
cocrapnsieT Hike 10 6anioB.

» PaGoTa cunTaeTcsl BBHIITOJIHEHHOW HA MOPOTrOBOM YPOBHE, €CITU BBITOJHECHBI ITYHKTHI 3/ I1aHUS
1-6, wactu PI'3(P) BbimonmHeHsl opManbHO: aHANU3 OOBEKTa MCCIENOBAaHUS HE MPOBECH,
OTCYTCTBYIOT 00OCHOBaHHBIE BBIBOJIBI IO paboTe, orieHka cocranisier 10-14 6amios.

* PaboTa cunTaeTcs BBIIOJIHEHHON HAa 62a30BOM YPOBHE, €CJIHM BBITIOJIHEHBI MyHKTHI 3a/1aHus 1-9,
HO TI0 paboTe cJelaHbl CYNICCTBCHHBIE 3aMedyaHus (HeJxocTaTodHas OOOCHOBAHHOCTH
BBIBOJIOB, HEOpekHOe OQOpMIIEHHE, OTCYTCTBHE OOOCHOBAaHHUS BBIOPAHHBIX AITOPUTMOB
pelieHus 3a1a4n), olleHKa coctasisger 15-17 6amnos.

* PaGoTa cuuTaercsi BBHINOJHEHHONW HA MPOJABHHYTOM YpPOBHE, €CIH BBIIIOJHEHBI BCE€ MYHKTHI
3aanus, 03 cephe3HbIX 3aMEUYaHM, orleHKa cocraiseT 18-20 6ayos.

3. IIkaJjga oueHku
B o06meit onenke no auctuiuinHe 0amiel 3a PI'3(P) yuuThIBaroTCSI B COOTBETCTBHH C MPABHIIAMHU
0a/UTbHO-PEUTHHTOBOM CHCTEMBI, IIPUBEICHHBIMU B paboueii mporpaMme TUCIUITIHHEL.

4. TlpumepHublii nepeuyensb Tem PI'3(P)

3agauue k PI'P:
Yacrte 1. Uccaenopanne CMO ¢ noMoInbI0
AHAJTUTHYECKOT0 U MMUTAIIMOHHOT0 METOA0B MO/IeJITUPOBAHUS

1. CocraButh Q-cxemy MOJENU HCCIAETyEMOM CUCTEMBI.
2. Peanm3oBarth aHamuTHYeckoe uccienoBanne CMO (B COOTBETCTBHH C BAPHAHTOM).
2.1. [locTpouTs pazmedeHHbIN rpad COCTOSIHUN HCCIeTyeMOM CUCTEMBI.



2.2. Onpenenuts Tun (kiacc) CMO u BBIOpaTh COOTBETCTBYIOIINE PACUETHBIE (POPMYJIBI.

2.3. PaccunTath ciaepyromme mokasarenau 3¢ PpeKTHBHOCTH (DYHKITMOHUPOBAHUS CUCTEMBI,
UCTIONB3YSl pacueTHble (OPMYJBI: BEPOATHOCTh MPOCTOSI CHUCTEMBI; BEPOSTHOCTH 3arpy3Ku
CHCTEMBI; BEpOSITHOCTb OTKa3a B OOCIYXMBaHMU; CpPEJHEE YHUCIO TpeOOBaHMM B odepenu;
CpeaHee BpeMsl OKUIAaHUs B OYEPE/IN; CPEeIHEE YHCIIO 3aHATHIX KaHAJIOB; CPEIHEE YHUCIIO 3aIBOK
B CHCTEME; CpeliHee BpeMsl IpeObIBaHUs TPEOOBAHUS B CUCTEME.

3. PeanmzoBare MMHUTaNIMOHHOE MojenupoBaHue wusydaemoii CMO cpencTBamu
GPSS/World (1160 ExtendSim).

3.1. Hamucarp mporpammy, MOJENUPYIOUIYIO Mpouecc (GyHKIUOHUPOBAHUS CHUCTEMBI, B
cpene GPSS/World (iu6o ExtendSim).

3.2. CeiMuTHpOBaTh pabOTy CHCTEMBI, BBIYHCIHTH TIOKa3aTenud APPEKTUBHOCTH
dbyakuuonupoanus CMO, npuBeneHHbIE B 11. 2.3.

4. CpaBHUTH pe3yibTaThl AHAJUTUYECKHX pAcCUeTOB IoOKazatenedl 3((eKTHBHOCTH
¢ynkunonuposanust CMO c¢ pe3yiapTaTaMyd UMUTALMOHHOIO SKCIIEPUMEHTA, CAEIaTh BHIBO/IBI.

5. Chenath BBIBOJBI B TEPMUHAX pPEUIAEMOM 3aJaud MO pe3yibTaTaM IPOBEICHHOTO
uccienoanusi. OueHuTs 3QpeKTuBHOCTH padoTel CMO.

Yacrtp 2. CpaBHeHHE AJIbTEPHATHBHBIX BapUAaHTOB peanusanuu CMO

6. Peamu3zoBaTh uUMMTaLMOHHOE MojenupoBanue wusydaemoii CMO c¢  yderom
JIOTIOJTHUTEIIBHBIX YCIOBUH (B COOTBETCTBUM C BAPUAHTOM).

6.1. Hanucath mporpammy, MOAEIMPYIOLIYIO Ipouecc (GyHKIMOHUPOBAHUS CUCTEMBI C
Y4ETOM JIOTIOJHUTENBHBIX YCIIoBHi, B cpeae GPSS/World (iiu6o ExtendSim).

6.2. CpiMUTUPOBATh pabOTy CHCTEMBI C YUETOM JIOTIOJIHUTENbHBIX YCIOBHM, BEIYUCIUTD
BEPOATHOCTb TPOCTOS. CUCTEMBI, CPEIHEE BpEMs OXKUIAHUS B OUYEpENU, CpelHEe BpeMs
npeObIBaHUs TPEOOBaHUS B CUCTEME IO pe3yibTaTaM 5-TH 3KCIIEPUMEHTOB ¢ MMHUTALMOHHBIMU
MOJIEISIMU CUCTEMBI.

7. CpaBHUTH JIBa BapuaHTa peaju3allMyd CUCTEMBbI IO pe3ysibTaTaM 5-THU HKCIEPUMEHTOB
(I — ucxonmusiid, Il — ¢ yueTOM JOMOTHUTETBHBIX YCIOBHNA).

7.1. PaccuuTaTh CTaTUCTMYECKHE XapaKTEPUCTHKH (CpeqHee, CpPEeIHEKBaIpaTUUECKOe
OTKJIOHEHHE, MeJMaHa, MHUHHUMAaJbHOE M MaKCHUMaJbHOE 3HAa4YeHMs, pa3Mmax, Kod()PUIHMEHT
BapualliM) IoKa3aTens «BpeMs NpeOblBaHUsS TPeOOBaHUS B CHCTEME» Ul JBYX BapHUaHTOB
peanu3zaiuu cucteMsl B Statistica.

7.2. TlocTpouTh THUCTOIpaMMBbl pacHpelesieHUs IoKa3aTels «BpeMs IpeObIBaHMs
TpeOOBaHUs B CUCTEME» JUIS JBYX BapUAHTOB pean3alliu cucTeMbl B Statistica.

7.3. Iloctpouts amarpammy pasmaxa (rpadux bokca-Buckepa) mo crarucTuueckum
XapaKTepUCTHUKaM TIOKa3aTellsd «BpeMs IpeObIBaHUS TpeOoBaHMS B CHUCTEME» Uil JBYX
BapHAHTOB pean3alny cucTeMsl B Statistica.

7.4. IloctpouTh NOBepUTEIbHBIE MHTEpBaJIbI Bemua nis pa3HOCTH CpeaHUX 3HAUYEHUMN
nokasaressi «Bpemsi npeObIBaHUS TPeOOBaHUS B CHCTEME» Ul MEPBOrO M BTOPOI'O BapHaHTOB
peann3alnuy CUCTEMBI.

7.5. CpaBHUTH /1Ba BapuaHTa peaJM3allii CHUCTEMBI, JUIsl YErO0 OTBETUTH HA CIEAYIOLINE
Bonpockl. Kak BBeneHHE MONMOJHUTENBHBIX YCIOBUN MOBIMSJIO Ha M3MEHEHHME IOKa3areseil
apdexTuBHOCTH PyHKUMOHHpoBaHUs CMO? Kakoil u3 BapHaHTOB peann3aluu CUCTEMbI Ooliee
MPEOYTUTENECH U TToueMy (TI0 KaKUM KpUTEpHsIM)?

8. Cnenatp 0011MEe BBIBOIBI IO pabOTE B MPOM3BOIBHON (opMe.

BapuauThl 3agaHuii:
Bapuant 1. JIBoe pabounx oOCTYyXMBAarOT ueThlpe cTaHka. [lolomMKka Ka)KIoro cTaHKa

o0Opa3yeT NpoCTEeHIINii IOTOK MHTEHCUBHOCTBIO A. Bpems peMoHTa pacnpeneneHo Io
[IOKA3aTeIbHOMY 3aKOHY C MHTEHCHUBHOCTBIO 4. MareMaTH4ecKOoe OKHJAHUE COOTBETCTBEHHO



Bpemenn obcnyxuBanus: M,=200 MUHYT ¥ BpeMeHH 0e30TKasHOW paboThl cranka: m, =450

MUHYT. [Ipy ©IMUTAITMOHHOM MOJETUPOBAHUU 3aJlaliTe BpeMs paboThl cucteMbl paBHbIM 24000
pabouum qusiM (1 1eHb — 8 yacoB).

JlononrnumenvHule ycnosus:

® BBEJCH MEXaHW3M B3aHMMOIIOMOIIH PaOb0YHX THIA «BCE KaK OJIHHY;

® HWHTCHCHUBHOCTH PabOTHI pabOYMX MEHSETCS Ha MPOTSHKEHUU 8-MU 4aCOBOTO pabo4yero
JHS: 4yepe3 JiBa yaca Iocie Hayaja paboThl MHTEHCUBHOCTH pabotThl magaer Ha 10%, yepes 4
yaca — Ha 20%, uepe3 6 yacoB — Ha 25%.

e Bapuantr 2. B Oubnmoreke BBIJAIOT JIUTEpAaTypy Tpu Oubmmorekaps. Bpems
0OCITy’)KUBaHUSI OJJHOTO YHTATEJIsl MOJAYMHSACTCS IKCIIOHEHIMATBHOMY 3aKOHY paclpesiesieHUus ¢
MHTEHCUBHOCTHIO 4. Bpems mpuxona uynuTtaTeseil pacipeelieHo M0 SKCIOHEHIINaIbHOMY 3aKOHY
C MHTEHCUBHOCTBIO A. Eciu B odepenn 2 4eiaoBeKa, TO BHOBb MPHUIICIIINN YUTATENb TOKUIAET
O6ubmmoreky. MaremaTuueckoe 0KMIAHUE COOTBETCTBEHHO BpeMeHHM oOciyxuBaHus: m =820

CEKyHJ| M BpeMeHH npuxoja yurarened M, =300 cexyna. IIpy uMUTalMOHHOM MOAEIMPOBAHUU

3aJjaiiTe KOTMYECTBO OOCITY)KeHHbIX unTaresneil paBHbM 2000.

Jlononnumenvhvie yciosusi:

e ouepeIb YnTaTesei He OrpaHUYCHa,

® HHTEHCUBHOCTb OOCHYKMBAaHUSA YHUTAaTeNell 3aBUCUT OT JIMHBI OYepeau: €ClIu B
OouepeNId OJIMH YEJIOBEK, TO MHTCHCUBHOCTH OOCITY>)KMBaHHS Bo3pacTaeT Ha 5%; eciu IBoe — Ha
10%.

Bapuanr 3. Cinyx0a 3akaza Takcu umeeT 4 KaHaja JJii OJHOBPEMEHHOrO IpHeMa
3aka3oB 1o TenedoHy. MHTepBanbl BpeMEHH MEXIY BBI30BAMH TaKCH  pacHpelleleHbl IO
IIOKa3aTeIbHOMY 3aKOHy €O cpegHuM: M =28 cexkyHa. Bpems mnpuema 3aka3a Takxe

pacIpezieneHo 10 M0Ka3aTeIbHOMY 3aKOHY co cpegHuM: M, =120 cexyHn. B ciaydae eciau Bce

KaHaJIbI 3aHATHI, 3asIBKA IMEPEBOIUTCS HA 3alIaCHON KaHAT U 0KHIAeT OCBOOOXKICHHUS OCHOBHOTO
kaHasa. KonnuecTBO 3amacHbIX KaHAIOB paBHO 2. Eciu 3aHATHI BCE OCHOBHBIE M 3alaCHbBIE
KaHaJIbI, TO 3asBKa IMOJy4aeT OTKa3. [IpM MMUTAIIMOHHOM MOJCIUPOBAHUM 3a/IlaliTe BpEMS
paboThl CUCTEMBI paBHBIM 3 JHAM (CIyxk0a 3aKaza paboTaeT KpyrioCyTOYHO).

JlononrnumenvHole ycnosus:

e BBe/CH JOMOJHUTEIBHBIN 3aIIaCHON KaHAaJI,

® VHTEHCHUBHOCTH MOCTYIUIEHHE 3asBOK 3aBUCUT OT BpeMeHHM cyTok: ¢ 0 1o 6 yacoB —
MCXOJIHO 3a1aHHas; ¢ 6 1o 10 yacoB mHTEeHCHMBHOCTH Bo3pactaeT Ha 10%; ¢ 10 mo 16 yacoB —
WHTEHCUBHOCTD Bo3pacTtaeT Ha 20%, ¢ 16 1o 24 yacoB — Bo3pacTtaeT Ha 25%.

Bapuant 4. Ha 006paboTKy K cepBepHOMY KOMIIbIOTEPY NPUHHUMAIOTCA 3aJaHHs OT
YEThIpEX KOMITBIOTEPOB — TepMUHaIOB. HoBoe 3amaHume KOMIBIOTEPOM — TEPMHUHAJIOM HE
TeHepupyeTcs, MOKa He 3aKOHYeHa o0paboTka mpenpiayiiero 3aganus. [loctymnenue 3amanuit
oOpasyeTr mpocTelnii moToK. Bpemsi 00paboTKK pacmhpenesieHo Mo MOKa3aTeIbHOMY 3aKOHY.
MaremaTrueckoe 0XKMJaHHE COOTBETCTBEHHO BPEMEHM IOCTYIUICHUS 3alaHuii: M =370 muau

CCKYHI MW BpPEMCHU o6pa60T1<1/1 3aJaHus: mp:90 MUJIM  CCKYH/. HpI/I UMHUTAllTMOHHOM

MOJICIIMPOBAHUH 3a1aiiTe BpeMsi paboThl cucteMsl 10 yacos.

LonoanumenvHoie ycnosus:

® BBEJICH BTOPOU CEpBEPHBIN KOMIIBIOTED;

® VHTEHCHUBHOCTb IOCTYIUIEHHS 3a/laHUll MEHSETCS ¢ TEYEHUEM BPEMEHM: uepe3 3 yaca
nocje Havaiga paboThl MHTEHCUBHOCTD yBennunBaeTcs Ha 10%, yepe3 5 yacoB — Ha 15%, yepe3 7
yacoB — Ha 20%.

Bapuantr 5. B wmarasune paGotaioT ueTblpe mpojaBia. MHTEHCHMBHOCTH pabOTHI
MIPOJABLOB MO 00cay)uBaHuto nokynareneit 4=0,1 (yenoBek B MuHyTY). [lokynarenu 3axonst B
MarasuH ¢ HHTEHCUBHOCTbHIO A =0,2 (denoBek B MUHYTY). Bce moToku, mpoTekarolye B CUCTeMeE,
npocTeiiiye MmyaccoHoBCKue. IIpM MMUTAIMOHHOM MOJENUPOBAHMM 33JaiiTe Bpemsi paboThI



cuctembl paBHBIM 640 yacam (80 pabouux mHel).

JlononnumenvHule ycnosus:

® KaXIOro MOKynarens 00CIy)KUBAIOT JABa MPOAABIIA;

® HWHTEHCHUBHOCTH pPa0OTHl MPOJABIIOB MEHSETCA Ha MPOTHKEHUH §-MH YacOBOTO
pabouero JHS: yepe3 2 yaca MOCie Hayaja pabOThl MHTEHCHUBHOCTH paboThl magaer Ha 10%,
yepes 4 yaca — Ha 20%, depe3 6 yacoB — Ha 25%.

Bapuant 6. Ha 00paGoTKy B BBIYMCIUTENIBHYIO CHCTEMY IIOCTYMHAalOT 3aJaHus C
WHTCHCUBHOCTBIO A=4 (3a/aHuii B CEeKyHHIy). 3amaHus oOpabaThIBAlOTCS OJHUM U3 5-TH
KOMIIBIOTEpOB. Bpems 00paboTku nMeeT HHTEHCUBHOCTD 4=1 (3a1aHuil B cekyHay). Bece moroku,
MPOTEKAIOIME B CUCTEME, MPOCTEHIINE MyacCOHOBCKHE. [Ipy MMUTAIIMOHHOM MOJEIUPOBAHUU
3aJIaliTe KOJUYECTBO OOCITYKEHHBIX 3asBOK paBHBIM 2000.

JlonoanumenvHule ycnosus:

e cciu B ouepeau Ha oOpaboTKy 2 3a7aHusl, TO BHOBb IOCTYIMBIIEE 3a/IaHUE TIOTy4YaeT
0TKa3 B 00paboTKe;

® BEPOSATHOCTh KOPPEKTHOro (0€30mMO0YHOr0) BBHIMOJIHEHUH 3aJaHUsl COCTaBJISIET
p=0.95.

Bapuant 7. M3roroBienue aeraneil onpeaesieHHOro BUIa BKIIOYAET mpoiecc cOOpKH U
nepuo ooxkura B nevyu. [1aTe cOOPIIUKOB UCIONB3YIOT OJHY I€4Yb, B KOTOPOH OJHOBPEMEHHO
MOJKET 00KHraThCsl TOJIBKO OJHA JAeTanb. COOpLUIMK HE MOXKET HayaTh HOBYIO COOPKY, MOKa HE

BBITAILWI U3 II€YH NPEABIAYIIYIO aeTainb. COOpKa aeTany 3aHUMAET B cpeaneM: M. = 45 munyt,

o0xur gneranm B cpemHeM: M,= 10 MMHYT (3aKOH paCIpENENEHUS HHTEPBATIOB MEXKIY

COOBITUSIMH TOKa3aTeNbHbIi). [Ipy MMUTAIMOHHOM MOJEIMPOBAHUM 33JaliTe BpeMs pPabOThI
cuctembl paBHbIM 80000 yacam.

Jlononnumenvhvie ycnoeus.

® B [IEYU MOXKET OJJHOBPEMEHHO OOKUTaThCsl JIBE JETAJIH;

® HMHTEHCHUBHOCTb COOPKH JI€TalM MEHSETCS C TEYEHHUEM BPEMEHHU: uepe3 3 yaca mocie
Hayaja paboThl HHTEHCUBHOCTh yMeHbInaercst Ha 10%, uepes 5 yacoB — Ha 15%, yepes 6 yacos —
Ha 20%.

Bapuanr 8. B neperoBopHom nyHKTe ycTaHOBIIEHO Tpu TenedoHna. [loTok mocerurenen,
NPUXOSIIUX HA EPErOBOPHBIN MyHKT, MPOCTEUIINN MTyaCCOHOBCKUI ¢ MHTEHCUBHOCTBIO 4 =0,2

(uenoBek B MUHYTY). Bpems paszroBopa noceruteneil o tenedoHy cOCTaBiIsSeT B cpegHeM: M p

=10 MUHYT (3aKOH paclpe/ielIeHNsl HHTEPBAJIOB MEX]ly COOBITUSIMH TNOKa3aTenbHbIN). Ecnu Bee
TeneQOHbI NEPEroBOPHOrO MYHKTA 3aHATHl U B OuYepeau 2 4YeloBeKa, TO BHOBbH IMPHILEIIINN
MIOCETUTEND IMOKUJACT MEPErOBOPHBIM MyHKT. [IpM MMHMTalMOHHOM MOJENMPOBAaHUM 3alanTe
BpeMsi paboThl eperoBopHoro nyHkra paBHeIM 800 yacam (100 pabounm gHsM).

Hononnumenvhuie ycnosus:

e odyepeb MOCETUTENEH HE OrPaHUYEHA;

® HMHTEHCHUBHOCTb IIPUXO0Ja MOCETUTENEH 3aBUCUT OT BpeMEHHU cyTok: ¢ 8 10 10 yacoB —
ucxoaHo 3amanHas; ¢ 10 mo 12 yacoB mHTEeHCHBHOCTH Bo3pactaeT Ha 10%; ¢ 12 mo 14 gacoB —
MHTEHCUBHOCTB Bo3pacTtaeT Ha 20%, ¢ 14 no 16 yacoB — Bo3pacTaet Ha 25%.

Bapuant 9. K Tpem paGounmM mocTynaroT Ha M3TOTOBJIEHHE JI€TalId C TPAHCHOPTHOTO
KOoHBelepa. IHTepBan MeXay NOCTYIUIEHUSMHU ABYX MIYIIUX OJHA 3a JPYTOM JeTalel paBeH B

cpenneM: M, =10 MuHYT (3aKOH pacIpele/cHUs HMHTEPBAOB IOKa3aTeNnbHbIN). Bpems

W3TOTOBIICHUsA JIeTalled pabounuMu  cocTaBiuseT B cpeaHeM: M, =25 mumym (3aKoH
pacmpeienieHusl MmoKa3aTenbHbli). [I[pU MMHUTAIIMOHHOM MOJAETUPOBAHUU 33/1aliT€ KOIUYECTBO
M3TOTOBJICHHBIX JieTaner paBHbIM 20000.

Jlononnumenvhvie yciosusi:

e 100aBJIeH YeTBEPTHIN pabounii;



® HHTCHCHUBHOCTH M3TOTOBIICHUS JETaleil pabOYMMH 3aBUCUT OT KOJIMYECTBA JeTallei B
ouepenu Ha 00pabOTKy: ecnu B ouepenu | neranb, TO UHTEHCUBHOCTh M3TOTOBJICHHS MCXOJHO
3a/laHHast; ecliv 2 JIeTalld, TO UHTCHCUBHOCTh Bo3pacTaeT Ha 5%; eciu 6onee nByx — Ha 10%.

Bapuanr 10. ABtomoOunbHas 3ampaBouHas ctanius (A3C) mMeer Tpu 3ampaBOYHBIC
KoJoHKH. V3BECTHBI ciieayromue napamerpsl padotel A3C: MOTOK aBTOMOOMIICH, TTOCTYITAFOIINX
Ha 3allpaBKy, IYaCCOHOBCKHUH C WMHTEHCHUBHOCTHIO: A=0.5 (aBTOMOOWJEH B MHHYTY); Bpems
3allpaBKM  Ha KOJIOHAX COCTaBIfAET B cpeaHeM: M,=5 MuHYT (3aKOH pacIpeleIcHus

OKCIOHEHIMATIbHBIN). [IpM WMUTALIMOHHOM MOJEIMPOBAaHUM 3amaiite Bpems paborer A3C
paBHbIM 100 mgasiM (A3C paboTaeT KpyriioCyTOYHO).

JlonoanumenvHule ycnosus:

e cciu B OYepequ Ha 3ampaBKy 2 aBTOMOOWIIS, TO BHOBb MPHUOBIBUIMI aBTOMOOWIIBb
yesxaeT ¢ A3C;

® HHTCHCHUBHOCTH MOCTYIUICHUS aBTOMOOWJICH 3aBUCHT OT BpeMeHH CcyTok: ¢ 0 mo 6
4acoB — MCXOJHO 3ajaHHas; ¢ 6 10 10 yacoB uHTEHCUBHOCTH Bo3pactaeT Ha 10%; ¢ 10 mo 16
4acoOB MHTEHCUBHOCTH Bo3pactaeT Ha 20%, ¢ 16 10 24 yacoB — Ha 25%.



