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1 UENb ANCUUNIIUHDbI

B pesymbraTe OCBOCHHS NaHHOW ITUCIHHUIUIMHBI Y OOYYaromierocss OJDKHBI OBITh
c(hOpMHUPOBAHBI KOMIIETEHIIUM OCHOBHOH MpodeccroHabHON 00pa30BaTEIbHON MPOTrpaMMBbI
OakanaBpuata / mpukiIaaHoro 6akanaspuara / (nanee — OIIOII):

IIK-1 - BHEIPATh W
WH(pOPMAIMOHHBIX CUCTEM B 00pa3oBaTeIbHOM cepe.

Crnocoben o0ecrieunBaTh  TEXHUYECKYIO  MOJACPKKY

1.1 dopmMupyemMbie KOMIemeHyuu

Tabnuna 1 — @opmupyembie AUCHUILTUHON KOMIETSHIIHH

HaumenoBanue Buaa HaumeHoBaHue KaTeropuu Koa n HazBaHHe KOMIIETeHIUH
KOMIIEeTeHIUH (rpynnsbl) KoMIeTeHUHU
(ynueepcanvnas,
oowenpogeccuonanvhas,

npogheccuonanvHas)
IIpodeccrnonanpHbIe [IpoexTHas nesATeNbHOCTD [IK-1 — Crioco6eH BHENPSITE U 00eCIIeInBaTh
KOMIIETCHIINU TEXHUYECKYIO MOJEPKKY HH(POPMAITHOHHBIX

cucTeM B 00paszoBaresbHOM cdepe.

1.2 MHOuKkamopblI docmu)xeHuUsi KomnemeHyuu

Tabmuua 2 — VMHAUKaTOphl TOCTUKEHUST KOMIIETeHIIUH, GOpMUpYEMbIe TUCIUITITMHON

Koa v HazBaHue KOMIETEHIMH HNHankaTopsl 10CTHKEHUS

kommnereHuu mo OINOIT

JMCHUNINHBI U TPAKTHKH,
¢opmupyromue komnerenuuo OINOII

IIK-1 — CiocoGeH BHEAPSTH U I1K-1.2. YcranaBauBaer u b1.B.01 TeopeTnueckue OCHOBBI CO3JaHUS

00ecreunBaTh TEXHUUECKYIO
TOJUIEPKKY HHQOPMAITHOHHBIX
CHCTEM B 00pa3oBaTeNbHOM
cepe.

HaCTpauBaeT NPOrpaMMHOE
obecrieueHre B COOTBETCTBHH C
TpeOoBaHUSIME 00pa30BaTEILHON
OpraHu3aIu

I1K-1.4. Ilpoextupyet u
OCYIIECTBIISIET TEXHUIECKYIO
HNOAJEPKKY JIEKTPOHHOM
nHPOPMAMOHHO-00pa30BaTENFHON
cpenbl

HHPOPMAMOHHOTO 00IIecTBa

b1.B.02 MuTanimoHHOE MOAETUPOBAHUE

B 00pa3oBaHNH
b1.B.03 NudopManimoHHbIE CUCTEMBI

ABTOMATU3UPOBAHHOT'O KOHTPOJIA 3HAHUK

b1.B.04 IIpuknanHasi cTaTUCTHKA B
obpazoBaHUM
B1.B.05 IIpoexTupoBanue

MHPOPMALIMOHHBIX CUCTEM B 00pa30BaHUH

b1.B.06 MHdpopManmoHHbIE CHCTEMBI
JIICTAaHIIMOHHOTO O0Y4EHHS
b1.B.07 ABTOMaTU3UpPOBAHHBIE

61OIMOTEeYHO-NHPOPMAIIMOHHBIE CUCTEMBI

B 00pa30BaTeIbHBIX OPraHU3AIIAX
b1.B.IB.01.01 Mndopmarnmonnas
06€30MacHOCTh 00pa3oBaTEIbHON
opraHu3alu

b1.B.Z1B.01.02 KopriopaTuBHbIe
nH(pOpPMALMOHHBIE CHCTEMBI

b1.B.Z1B.02.01 IIpoexTupoBaHue caiToB

00pa3oBaTeIFHON HATIPABICHHOCTH
b1.B.JIB.02.02 UudopmannoHHbIC

TCXHOJIOI'MU B YIIPaBJICHUU O6pa30BaHI/I€M

b1.B.[1B.03.01 IlpoextupoBanue u
MOHTaX JIOKAIBHBIX CeTeH
00pa30BaTEIbHBIX OpraHU3aIUi




Koa 1 HazBaHHe KOMIETEeHIIMH

NHaukaTopsl 10CTHKEHUS
kommnereHnuu mo OIIOIT

JAMCHUNIMHBI M TPAKTUKH,
¢opmupyromue komnerenuuo OIOII

b1.B./[1B.03.02 Ilunamuueckoe
MO/ICTIMPOBAHHUE MIPOILIECCOB YIPABICHHUS
b1.B./IB.04.01 PazpaboTka MOOHIBHBIX
TIPIWIOKEHUH YIeOHOTO Ha3HAUCHUS
b1.B.JIB.04.02 Pa3zpaboTka afanTHBHBIX
WHPOPMAIMOHHBIX CUCTEM Y4eOHOTO
Ha3HAYCHUS

Bb2.0.02(IT) OkcruryararoHHas
Bb2.0.03(IT) ITpoexTHO-TEXHOIOTHYECKAS
B52.0.04(I1n) [penaumiomuas

1.3 3HaHus1, ymMeHus, Haebiku (3YB) no ducyunnuHe

Tabnuna 3 — 3HaHus, yMeHUs1, HaBbIKH, (POpMUpPyEMbIE TUCHUIIITMHON

Koxa n HazBanue
KOMIIETEHIMH

NuaukaTopbl A0CTHAKEHUS
KOMIIeTEeHMH, 3aKpeIIeHHbIe
3a JMCHUILIHHOM

3Hanus, yMeHusi, HaBbIkH (3YB),
¢opMupyembie TMCHUILTHHOK

ITK-1 — CriocobeH BHEAPATH U
o0ecreynBaTh TEXHUUECKYIO
MOIEPIKKY
MH(OPMALMOHHBIX CUCTEM B
o0OpasoBaTenbHO# chepe.

TIK-1.2. YcranaBauBaeT u
HACTPauBAET MPOrPAMMHOE
obecrieueHre B COOTBETCTBHH C
TpeOoBaHUsIMHU 00pa30BaTEIbHON
OpraHHU3aI|K

[IK-1.4. ITpoextupyet u
OCYIIECTBIISIET TEXHUYECKYIO
TIOJIJIEPIKKY 3JIEKTPOHHON
HHPOPMALNOHHO-
00pa3oBaTeIbHON CpeJIbl

3HaTh:

[0 cTpyKTypy | TpeGOBaHHS K DIEKTPOHHOM
uH(OpMaLMOHHO-00pa30BaTeNIbHOI cpese
OpraHu3aIuu.

YMers:

0 noadupark 1 000CHOBEIBATH BEIOOD
nH(GOPMaMOHHOTO 00ecTICUeHHS ISt
COMPOBOXKAEHUS MPUKJIAJTHBIX ITPOIIECCOB B
00pa3oBaTEIbHBIX OPTaHU3AIMSIX;

[ ompeensITh apaMeTpEl HacTpoiiKu
MIPOTPaMMHOTO 00ECIeUeHNS B
00pa3oBaTeNbHBIX OPraHU3AIIX;

BuaneTs HaBbIKaMHU:

[0 BpIGOpa ONTHMAIHHBIX IaPaMETPOB
YCTaHOBKH U HACTPONKHU MPOrpaMMHOTO
o0ecriedeHns: B 00pa3oBaTeIbHBIX
OpTaHM3aINAX;

[0 HacTpOHKH MPOTPaMMHOTO 0OECIICIECHIS
MH()OPMAMOHHBIX CHCTEM C yYETOM HX
00J1aCTH IPUIIOKEHHS

2 OBbEM U TPYAOEMKOCTb AUCLUUMIIUHBLI NO BUOAM
YYEBHbIX 3AHATUU. ®OPMbI MPOMEXYTOYHOWU ATTECTALUU

Tabnuma 4 — O0beM U TPYI0EMKOCTh TUCIUIUIMHEI TI0 BUIaM YYeOHBIX 3aHATHN

N O0béM gacoB no popmam
OO0mas Tpy10eMKOCTb M BUABI y4e0HOI pa0oThI 110 JHCIHILINHE, obyuenns
NMPOBOUMBIE B PAa3HBIX hopMax 300
1 O61mast Tpy10EMKOCTb AUCIMILINHBI
2 KonraktHas paboTta 00ydaromuxcs ¢ npernogaBaTenem (1Mo BUIaM yueOHbIX
3aHsTHi) (BCero)
Aynuropnas pabota (Bcero): 24
B TOM YHCIIE:




OO0mast Tpy10eMKOCTh M BUABI y4e0HOIl paGoThI 110 THCIHILINHE,

NMPOBOMMBIE B Pa3HBIX (hopmax

O0béM uacos no popmam
o0yueHust

300

JIEKIUHA

10

MPAaKTUICCKUC 3aHATHA, CCMHUHAPbI

NPaKTHKYMBbI

JabopaTopHbIe paboTHI

14

B UHTCPAKTUBHOU (hopMe

B DJICKTPOHHOH hopme

BueaymuropHas pabota (Bcero):

B TOM YHUCJIC, UHAUBUAYAJIbHAA pa60Ta O6y‘{aIOIIII/IXCH C

npenogaBaTejicM

I0/IFOTOBKA KYPCOBOii pabOTHI /KOHTAKTHAS paboTa’

rpyINOBas, MHAMBHUAYaIbHAs! KOHCYJIBTALUS U MHBIE BUIBI YU€OHOH
JEeATEIIBHOCTH, MPETyCMaTPHBAIOIINE IPYIIIOBYIO HIIH
VHIMBUIYaJIbHYIO paboTy 00yJalouxcs ¢ IpenoaBareiieM)

TBOpYecKas paborta (3cce)

3 CamocrosTenpHas paboTta oOydaromuxcs (Bcero)

228

4 TIpomexyTouHas aTTecTalys 00ydJaromerocs

SK3aMEH
4 xypc

3 YYEBHO-TEMATUYECKWUN NNAH N COOEPXXAHUE
ANCUUNNNHDbI

3.1 Yyeb6HO-memamuyeckul nnaH

Tabnuma 5 — YuebHo-TemaTHuecKuii iIaH 0O4HON (GOpMbI 00yUEeHHUS

E Obmas TpynoeMKoCTh 3aHsATUH (4ac.) opyst Texymero
% Paszensl ¥ TeMBbl AUCLMITIMHBI ;i?é‘;i 300 Hpg;z;f;?{ zoﬁ
E‘ 110 3aHATUAM (6ceco AynUTOpH. 3aHATHS CPC aTTecTalun
E uac.) yCIIeBaeMOCTH
= JICKIT 11a0.
Paznen 1. ITonsiTHE MOJeIH 1 MOJAETHPOBAHMSA
1.1 | Cucrema kak 00BEKT MOJICTUPOBAHUSL. 25 25 I1P-4
1.2 | Dransl MOJISTUPOBAHMS. 12 2 10 oVv-1
Pazaen 2. Konnenuus IMCKPeTHBIX CHCTEM
JJIsi HFMHUTAIIMOHHOTO MO/IEJTNPOBAHMS
2.1 | OcHOBHbIE MOHATHS CUCTEM MaCCOBOI'O 25 25 [1P-4
00CTy)KHBaHUS.
2.2 | Kiaccugukanust Mojenei cuctem 4 2 2 YO
MaccoBOT0 00CITy)KHBaHHSI.
2.3 | IlapaMeTpsl ¥ IOKa3aTeIN CHCTEM 15 2 2 11 ovy-1
MaccoBOT0 00CITYKHBaHHMS
Pa3znen 3. UMuTaniumoOHHOE CTATHCTHYECKOE
MO/JeTNPOBaAHHE
3.1 | O6mas xapaKTepUCTHKa METO1a 25 25 T1P-4
MMHTAIMOHHOTO MOJICITMPOBAHUS
3.2 | Cnoco06bl MOJEIMPOBaHHMS 12 2 10 oy-1
3.3 | Buasl Monenei 13 2 11 ov-1

TC-3 - KOMILIEKCHBIE CUTYAlIMOHHBIC 3aa4H

'yo - ycrHbI# onpoc, YO-1 - cobecenoBanue, YO-2 - kowtokBuym, YO-3 - 3auer, YO-4 — sk3ameH, I1P -
nuceMeHHast pabora, IIP-1 - tect, I1P-2 - koHTponbHas pabota, ITP-3 acce, ITP-4 - pedepar, IIP-5 - Kypcosas
pabora, [TP-6 - Hay4HO-y4eOHBIIH OTYET 1O IpakTuke, [IP-7 - oruer mo HUPC, U3 —uuauBuayansHoe 3amganue; TC -
KOHTPOJIb C MPUMEHEHHEM TEXHHUYCCKUX cpeacts, TC-1 - koMmbioTepHOE TecTupoBanue, TC-2 - yueOHbIC 3a1a4u,




g O6mas TpynoeMKoCTh 3aHATHII (Yac.) opyst Texymero
% Pazfensl ¥ TeMbl AUCITUILTHHBI :ﬁ( i’fgi 3®0 Hpﬁ;ﬁg’;ﬁl zoﬁ
3 110 3aHATHAM (6ceco AYJIHTOPH. 3aHSTHS CPC aTTeCTAlluI
i yac.) yCHEBaEMOCTH
= JICKIT 11a0.
3.4 | MuTannoHHOE MOJICITMPOBAHHE 13 2 11 oVv-1
Pa3nea 4. IliannpoBaHue IKCIEPHMEHTOB
4.1 | IlmarupoBaHUE SKCIICPUMEHTOB 12 2 10 oVv-1
4.2 | To4HOCTB IKCTIEPIMEHTA 13 2 11 OoVv-1
Pa3gen 5. O6padoTka pe3ybTaTOB
HMHUTAINHOHHOI0 JKCIEPUMEHTA
5.1 | TpeboBaHus 1 XapaKTEPUCTUKH K 13 2 11 ov-1
pe3yabTaTaM HMHUTAIIHOHHOTO
9KCIEpUMEHTA
5.2 | Metozasl 00paboTKH pe3yabTaTOB 13 2 11 ov-1
HMHUTAIHOHHOTO YKCIIEPIMEHTA
Pa3nen 6. CoBpeMeHHbIE TEOPUH
HMHUTAIHOHHOTO MO/IEJTHPOBAHMS
6.1 | CoBpeMeHHbBIC TCOPHH UMUTALIMOHHOTO 38 2 36 OV-1,11P-4
MOJICJTMPOBAHHMS
IIpoMeskyTouHasi aTTecTanus (IK3aMeH) 9 YO-4
HUTOI'O no kypey (4 kype) 10 14 228

3.2 CodepixaHue 3aHsamuu rno eudam y4ebHol pabomabli

Tabmuma 6 — ConepkaHue TUCIUILUTHHBI

Ne
n/n

HaumenoBanue pasaena,
TeMbl JHCHUTIIHHBI

Conep:xanue 3aHATHS

Codepoicanue 1eKyuoHHO20 Kypca

Pasnea 1. IlonsiTue Mojiesiu ¥ MOAeTUPOBAHUS

1.2

DTalbl MOACINPOBAHUA

Ortambl  MOIeNHpOBaHWs.  AJIGKBaTHOCTh ~ Mojend.  TpeOoBaHwms,
TIpeIbsBIIsIEMbIe K MoJIeIsiM. KOMITEIOTEpHOE MOJICITUPOBAHHE.

Pa3nen 2. Konnenmust AUCKPETHBIX CHCTEM NJI HMMUTALMOHHOT'0O MOACTUPOBAHUSA

2.2 | Kiaccuduxanus moaenen Knaccudukanms mozmeneit cucreM MaccoBOTO OOCIYKMBAaHHS: MO YUCITY
CHCTEM MacCOBOTO MECT B HaKOIIUTENEe; YUCIY OOCIY)XKMBAIOUIMX INPHUOOPOB; KOJIMUYECTBY
00CITy>KHBaHUS. KJIaccoB 3aABOK, mocrynatoninx B CMO; HagexHOCTH. bazoBsle Monmenu

CMO. Bapuant kinaccupukKandd  MOJENel  CUCTEM  MaccOBOTO
obcyxuBanust. I'padbl COCTOSHHIA CPECTBA CBSI3H.

2.3 | IlapameTpsl 1 OKa3aTenu [TapamMeTpsl © TOKa3zaTelW CHCTEM  MAacCOBOTO  OOCITy>KUBaHHS:

CHCTEM MacCOBOTO
obcmy)KuBaHUS

CTPYKTYPHBIE; Harpy304HBIE; (hyHKIIMOHATIFHBIE (mapameTpsl
ynpasnenusi). Ilokxaszaterm CMO ¢ OJHOPOIHBIM IIOTOKOM 3asBOK.
IMokazarenu CMO ¢ HEOAHOPOJHBIM TIOTOKOM 3asBOK. Ilokazarenn
CeMO.

Pazgen 3. UMuTAlIIOHHOE CTATHCTHYECKOE MOJCIHPOBAHUE

3.2

Crnoco0bI MOJIETMPOBAHHMS

MonenupoBaHue paBHOMEPHO paclpeieIeHHON ClyuyallHON BETUUUHBI.
MopaenupoBaHue cilydyailHOI BETMUUHBI C IPOU3BOJIbHBIM 3aKOHOM
pacripeaeneHus. MoenupoBaHie eJUHUIHOTO COOBITHSL. MoienmpoBaHme
TIOJTHOW TPYIITI HECOBMECTHBIX COOBITHI. MoiennpoBaHue COBMECTHBIX
HE3aBHCUMBIX COOBITHIH. MOJIeTMpOBaHNE COBMECTHBIX 3aBUCHMBIX
COOBITHH.

Paznes 4. [lnanupoBaHue SKCIIEPUMEHTOB

41

IInanupoBaHue 3KCIIEPUMEHTOB

CyH_IHOCTB )5 neian IJTaHUPOBAHUA OKCIICPUMCEHTA. DJIEMEHTBI
CTPATECTUYCCKOTO TUIAHUPOBAHUA JOKCIICPUMEHTOB. CTaH}IapTHHC IIJIaHBI.
dopManbHBI TMOAXOA K COKpAaIIeHWI0 OO0IIero 4Yucjia TpPOTOHOB.
OeMeHTHI TAKTHIECKOTO IIIAHNPOBAHHS.

Codepoicanue 1a60pamopHwIx 3aHAMuULL

Paznen 2. Konnenmusi AUCKPETHBIX CUCTEM /I MMUTALMOHHOT'0O MOACJIUPOBAHUSA

2.3

| IlapameTps! 1 mokazarenu

| Pacuer mapaMeTpoB 1 moKa3aTeseii CHCTEM MacCOBOTO 0BCITY KHBAHHSL.

6




Ne HaunmenoBanmue pasaena,
Conep:xkanue 3aHATHS
n/n TeMbl JUCIHHILIAHBI
CHCTEM MacCOBOT0O
00CITy)KUBaHUS
Pazgen 3. UMuTANIIOHHOE CTATHCTHYECKOE MOJCINPOBAHUE
3.3 | Bunsl Mmozeneii Pa3paboTka aJiropuT™Ma oCcTpOSHHUsI MOJIEIIH MO 3a/IaHHBIM T1apaMeTpaM
3.4 | Umuranuonsnoe Pa3paboTka anropurMa MOCTPOSHHUSI MOJENH C NPOABHKEHHEM BPEMEHU
MOJIeIUPOBaHHE 10 COOBITHSIM
Paznen 4. IlnannpoBaHue 3KCIEePUMEHTOB
4.2 | TOYHOCTB IKCHIEPUMEHTA | OmnpepeneHye TOYHOCTH pa3paboTaHHON MoseIH

Paznea 5. O6pa6oTka pe3yJbTaTOB HMHTAIIMOHHOIO KCIIEPUMEHTA

5.1 | TpeboBanus u xapakTepucTuku | OTICHKA XapaKTEPUCTHK CIyIalHBIX BEIHINH U IIPOLIECCOB.
K pe3yJIbTaTaM UMHUTALHOHHOTO
9KCIICPHMEHTA

5.2 | Metozs! 06paboTKu O06paboTka pe3ylbTaTOB JKCIEPUMEHTAa HAa OCHOBE: AHCICPCHOHHOTO
Pe3yIbTaTOB MIMUTALIHOHHOTO aHAIIN3a, KOPPEIIIMOHHOTO aHAJIN3a, PErpecCcuu
9KCIICPHMEHTA

Pa3gen 6. CoBpeMeHHbIE TEOPHH HMUTALMOHHOIO MOIEJIHPOBAHUS

6.1 | CoBpeMeHHBIE TCOPUH [MocTpoeHue pacnpeeIeHHOW HMUTAIHOHHON MOJEITN
UMUTALHOHHOTO
MOJICJTUPOBAHUS
[IpomexyTouHas aTTecTalys - SK3aMeH

4 MOPAAOK OLEHUBAHUA YCNEBAEMOCTU U
C®OPMUPOBAHHOCTU KOMMNETEHLUWUA OBYYAIOLLEIOCA B
TEKYLWEW N MPOMEXYTOYHOW ATTECTALIUN

Jl71 TIOTIOKUTENBHON OIEHKHU IO pe3ylbTaTaM OCBOCHHS AMCIMILTUHBI 00ydaromeMycs
HEOOXOJUMO BBHITIOTHUTH BCE YCTAHOBJIEHHBIE BHUABI Y4eOHOUW paboThl. OleHKa pe3yiabTaToB
pabotsl oOyyvaromerocs B 0amiax (1o BUaaM) MpuBeieHa B Taduile 7.

Tabnuua 7 — banibHO-peiTUHIOBas OLIEHKA Pe3yJIbTaTOB yuyeOHOM paboThl 00yUYaIOLIUXCS 110

Busiam (BPC)
YueOnast pabora | Cymma | Buabl u pe3yabTarhbl OueHka B aTTecTaluu Banasbl
(BUABI) 0aJUI0B y4eOHO#i padoThI (12 nenenn)
Tekymiast yueOHas 60 JIeKITMOHHBIE 3aHITHS 0,5 6aaa — nocenienre 1-ro JEKIUOHHOIO 25-5
pabora B cemectpe| (100% |(xoHCIEKT) 3aHATHUL
(ITocemmenue /6annoB |(5 3aHATHIA) 1 ©6ann - nonHbli KOHCHeKT 1l-ro
3aHATHH 110 NpUBEJICH JIEKIIMOHHOTO 3aHSTHUS
pacuucaHuIo U HOM  |JlabopartopHbie paboTel |1 6ajn — mocenieHue | MpaKTHYECKOro 7-14
BBITIOJTHEHUE MIKaIbl) |(OTYET O BHIMOJHEHUH 3aHSATHUS M BBITOJHCHHE paboThl Ha 51-65%
3aJIaHUi) nabopaTopHoii paboTel) |2 6ajia — mocenienne | 3aHATHs U
(7 pabor). CYIIECTBEHHBII BKJIAJ] HA 3aHATHU B paboTy

BCEH TPYIIIBI, CAMOCTOSTEILHOCTD U
BBINOJIHEHHE paboThl Ha 85,1-100%

Pedepar (mo teme 1.1) 5,5 6ana (moporoBoe 3Ha4YEeHUE) 55-11
11 6as10B (MaKCUMAaJIbHOE 3HAYCHNE)

Pedepar (mo teme 2.1) 5,5 6a/uta (MoporoBoe 3HAYCHUE) 55-11
11 6amr0B (MaKCUMAaTbHOE 3HAYCHHE)

Pedepar (o Teme 3.1) 5,5 6anaa (moporoBoe 3Ha4YECHUE) 55-11
11 6ansoB (MakcUMabHOE 3HAYCHUE)

Pedepar (mo Teme 6.1) 5,5 fasna (moporoBoe 3HaueHHE) 55-11
11 6annoB (MakcUMaIbHOE 3HAUCHHUE)




HTroro no Texkyueii pabore B cemecTpe

31-60

HTOro nmo npoMe;KyTouHoi arrecramun (3K3aMeH) 20-40
CymmapHasi oneHka no gucuumianne: CymMmma 0amioB TeKynie 1 mpoMexxyToqHoi atrecrammn 51 — 100

5 YYHEBHO-METOOUYECKOE OBECIMNEYEHUE OAUCLUUMIIUHDI.

5.1 YyebHass numepamypa

1. boes, B. JI. UMuTanmmonHOEe MOJIETUPOBAHKUE CHCTEM : yueOHOe mocobue st By3oB / B. /.

boeB. — Mocksa : U3natensctBo IOpaiit, 2020. — 253 ¢. — (Briciiee obpazoBanue). — ISBN 978-

5-534-04734-9. — C. 203 — 228 — Tekcr :

https://urait.ru/bcode/453964/p.203-228

anekTpoHHbd // OBC IOpaiit [caiit]. — URL:

5.2 MamepuasibHO-mexHU4YecKoe, Npo2paMMHoe U y4e6Ho-

mMemodu4yeckoe obecrne4yeHue oucyuniauHbl

Y4eOHble 3aHATHS 110 AUCHUIUIMHE MTPOBOAATCS B yueOHbIX aynutopusix HOU Keml'V:

Mmuranmonnoe
MOJICIUPOBaHKE B 00pa30BaHUU

303 KowMmmerotepHbiit KJ1acc.
VYueOHas aynutopus (MyJIbTHMEAUNHHAS) LIS
MPOBE/ICHUSI 3aHSATHIA:

3aHATHI JEKIMOHHOTO THIIA;

- 3aHSATHI CEMUHAPCKOT0
(TIpaKTHYECKOTO) THIIA.
- TEKYIIIEro KOHTPOJIS u

IIPOMEXKYTOUHOH aTTecTalyuu.

Crerani3upoBaHHas (yueOnast)
MeOellb: JJOCKa MapKepHO-MEJIOBasi, CTOJIbI
KOMIIBIOTCPHBIC, CTYJIbA.

O6opynoBaHue sl TMPE3CHTAIUU
y49e0HOTO Marepwajia: CTaloHapHOE -
HOYTOYK IpeTIoiaBaTellsl, SKpaH, IPOCKTOP.

ObopynoBaHre: KOMIBIOTEPBI IS
oOyuaromuxcs (11 mt.).

Hcnons3yemoe IPOrpaMMHOE
obecrieuenue: MSWindows
(MicrosoftlmaginePremium 3 year mo
cyOnuieH3snoHHoOMy foroBopy Ne 1212/KMP
or 12.12.2018 r. pgo 12.12.2021 r.),
LibreOffice (cBoOomHO pacmpocTpaHsieMoe
I10), BloodshedDevC++ 4.9.9.2 (cBoGoaHO
pacnpoctpansiemoe I10), Java (OecrmaTtHast
BepcHs), MicrosoftSQLServer 2008
(MicrosoftlmaginePremium 3 yearrmo
cyOnmnueH3noHHoMy norosopy Ne 1212/KMP
or 12.12.2018 r. mo 12.12.2021 r.),
OpenProject (becrumaTHas Bepcus),
SAnnexc.bpaysep (oTedecTBeHHOE CBOOOIHO
pacnpoctpansemoe [10), UML-nuarpaMMbl
(6ecrmatHast Bepcusi), Denwer (cBOOOIHO
pacnpoctpansiemoe I10), Eclipse(cBo6omHo
pacnpoctpansiemoe I10), Blender(cBo6omHo
pacnpoctpansemoe  [10),  Dia(cBo6omHO

654027, KemepoBckas
obmacte -  Kysbace, T.
HoBoxy3sHnenk, Ip-KT
ITuonepckuit, a.13, mom.2
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pacnpoctpansiemoe I10).
WurepHer ¢ obecrieueHneM JOCTYyIa
B ONOC.

5.3 CoepemeHHbIe npogheccuoHasibHble 6a3bl OaHHbIX U

UH(I)OpMauUOHHble cripaso4YHblie cucmemMabil.

IMepeuvens CIIBA u UCC no qucuunjimnHe

1. Undpopmarmonnas cucrema «EnnHOe OKHO JOCTyma K 00pa3oBaTeIbHBIM PECypcaM.
Paznen. Uudopmarrka u M”HPOpPMAIIMOHHBIE TEXHOJIOT I - hitp://www.window.edu.ru

2. baza kuur u mnyonukamuii OnekTpoHHoON Oubmuoreku "Hayka u Texuuxa" -
http://www.n-t.ru

6 MHbIE CBEOEHUA U (UITN) MATEPUAIDbI

6.1 lMpumMepHbIe MeMbl MUCbMEHHbIX Yy4ebHbIx pabom

Paznen 1. [lonsiTue Moae/ I U MO/IEJINPOBAHMS.

. ITokazareinb 3 PpeKTUBHOCTH CUCTEMBI.

. Kputepuii 3 peKTHBHOCTH CUCTEMBI M KAKOBA €T0 CBA3b C IMOKazaTesaMu () (HEKTHBHOCTH.
. AHAJIM3 CHUCTEMBI; CHHTE3 CUCTEMEL.

. B3anMocCBs3b mapamMeTpoB H MOKa3aTenei CUCTEMBI.

. OnTuManbHas cucTeMa.

. PanrmonansHas cucrema.

. Uto Takoe Momenn?

. MoJienb - 00BEKT M CPEJICTBO IKCIICPUMEHTA.

© 0o N O O~ W N P

. ObocHOBaHME HEOOXOIUMOCTH MOJICIINPOBAHMUS.

=
o

. O0mue k1accupuKanvOHHbIE IPU3HAKN MOJETICH.

[N
(=Y

. MeTOL[BI OIICHKH aJJCKBATHOCTHU MOJCIIN.

[N
N

. CTpyKTypHas MOJEb.
. OyHKIIMOHATIbHAS MOJEIb.

=
oW

. Cratuctrueckoe MOJCINPOBAHUC.

=
(S}

. Knnaccuduxanms Mmozeneit mo xapakrepy mpoIeccos.

=
(o]

. KHaCCI/I(l)I/IKaLII/ISI MO,[[CJ'ICIZ 0 cnocodaM ux pcain3anuu.

(BN
~

. Drtarnsl MOJECIMPOBAHUA U UX KpaTKasd XapaKTCPUCTHUKA.

=
o

. IIpoBepka a/leKkBaTHOCTH MOJIEIH.

=
(o]

. AZIGKBaTHOCTb MOJIEIIH.

20. IIpenBapuTenbHbIe MPOBEPKH HA a/I€KBATHOCTH MOJIEIIH.

21. O6ume TpeGoBaHus (BHEITHHE) K MOICTISIM.

22. Ilouemy TOBOPST, YTO UMUTAIIMOHHOE MOJICTMPOBAHNE — 3TO «HAYKa U UCKYCCTBOY.

23. BHyTpeHHHE CBOHCTBA MOJICIIH.

24. TlpuBenute npuMepbl 0ObEKTOB U BO3MOXHBIX UX MOJIENIEH B CBOEH MpeMeTHON 00JIacTH.
25. OTnrure UMHUTAIIMOHHON MOJCIIH OT MPOTrPaMMBbI.

Pa3nen 2. KoHuenuusi IMCKPETHBIX CUCTEM /115 HMHTAMOHHOTO MOJAEJIMPOBAHMS.
1. Cucrema MaccoBOT0O 0OCITY)KHBAHHS.



http://www.window.edu.ru/
http://www.n-t.ru/

. Onementsr CMO.

. Bapuant knaccudpukanun CMO.

. XapaKTepucTrKa 3KCIIOHEHLIMAJIBHOTO 3aKOHA PacIpeiesIeHUsl BEPOSITHOCTEM.
. OcoOGeHHOCTH BBIXOIHOTO OTOKA 3asIBOK CETH MacCOBOTO OOCITYKHBAaHUSI.

. [IpuBenuTe noHATHS, UcTIONb3yeMble A onucanust CMO.

. [Ipu3Haku pa3zneneHus MOTOKA 3aIBOK Ha KJIacChl.

. CranimoHapHBIN OpAMHAPHBIN TIOTOK 0€3 TOCIeCHCTBHS.

© 00 N O Ul &~ WN

. UaTencuBHOCTH 00CyxuBanus 3asaBok B CMO.

(SN
o

. Kpatkas xapakTepucTuka IpUOPUTETHBIX JUCIUILTHH O0CITY)KHUBAaHUS 3asIBOK.

[N
(BN

. IloHsiTHE «OTHOCUTENBHBIN TPUOPUTETY.

[N
N

. Ananutnueckas moneiasr CMO.

(SN
w

. [Tokazarenn CMO ¢ oTHOPOHBIM TOTOKOM 3asIBOK U OTKa3aMHu.

[N
N

. [TokazaTenn CMO ¢ 0JTHOPOJHBIM MMOTOKOM 3aIBOK U OXKUJIAHUEM.
. [TokazaTenn CMO ¢ HEOTHOPOJHBIM TOTOKOM 3asIBOK.
. Uto mounmarot moxg CeMO.

N el
~N o O

. Onpenenenue cereBbix nokazarenei ogqnopogHoit CeMO; neonnopoaHoit CeMO.

(=Y
[0}

. 3amknaytas CMO. IIpuBenure mpuMepsl.

Pazngen 3. UMUTAlIHOHHOE CTATHCTHYECKOE MO/IEJITUPOBAHME.
1. UmurtanmonHas CTaTUCTHYECKAST MOJEIb

2. HaznayeHue JaTYMKOB CIy4YalHBIX Yncen (TeHepaTOpOB) B UMUTAIIMIOHHOM MOJEIUPOBAHUU.
3. CriocoObI popMHUPOBAHUS CITYIAWHBIX YHCEI B JITOPUTMUYCCKHUX JATINKAX CITyJaiHBIX
gucen?

4. CiocoObl MPOBEPKH TATYUKOB PABHOMEPHO paCHpeeIEHHBIX CIYYaiHBIX YUCEIL.

5. ®opMHpPOBaHUE CTyYaWHBIX BEJIMUUH C TPOU3BOJIBHBIMH 3aKOHAMHU pacIpeiesieHus
BEPOATHOCTEH METO/I0M 00paTHOM QpyHKIMK?

6. ®opMupoBaHUE PABHOMEPHO PACIPEICIICHHBIX CITyJaifHBIX YMCENT Ha TPOU3BOJIHLHOM OTPE3KE.
7. ®opMHUpOBaHUE HOPMAIIBHO PACIPEEICHHBIX CIIYYaiHBIX YHCEN ¢ TPOU3BOILHBIMU
3HAYCHUSIMHU.

8. MoienupoBaHue eTUHUIHBIX COOBITHIA.

9. MoaenupoBaHue MOJIHOM Pyl HECOBMECTHBIX COOBITHH.

10. MogenupoBaHre COBMECTHBIX HE3aBUCHMBIX COOBITHIA.

11. MozaenupoBaHHe COBMECTHBIX 3aBUCUMBIX COOBITHH.

12. Pa3zneneHue ciydaifHbIX IIPOLIECCOB HA CTAllMOHAPHBIE U HECTALMOHAPHBIE
13. Paznenenne cimy4aifHBIX MPOIIECCOB HA SPTOINYECKHE U HEAPTOINIECKHIE
14. MacmrabupoBaHye Ipyu UMUTAIMIOHHOM MOJIEIMPOBaHUN?

Paspnen 4. [linanHupoBaHue IKCIIEPUMEHTOB.

. UTO moHMMAaETCs 01 KOMIIbIOTEPHBIM SKCIEPUMEHTOM

. «ITporon» UMHTAaMOHHON CTOXACTUYECKON MOJEIIH.

. enun nmuianupoBaHUs SKCIEPUMEHTOB.

. Ctparernueckoe miaHUPOBAHUE IKCIIEPUMEHTA.

. TakTHUecKoe MIIaHUPOBAHUE DIKCITEPUMEHTA.

. KuGepnernueckoe npencraBieHe SKCIIEpUMEHTA.

. Peakuus 1 OTKJIMK CUCTEMBI IIPH IUNIAHWUPOBAHUU U IIPOBEICHUH dKCIIEPUMEHTA.
. CummeTpudHbIN (DaKTOPHBIN SKCIIEPUMEHT.

. [Tomusiii pakTopHeIit sxcriepumMenT (I1DDI).

O© 00 N O Ol WN -
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10. OproroHanbHbIH (HaKTOPHBINA IKCTIEPUMEHT.

11. Onpenenenue KonuuecTBa HHGOPMATMOHHBIX ToueK B [IDID; B cummerpuunom [1DD.
12. Ilytu cokpalieHus 3aTpar Ha MPOBEACHNE SKCIIEPHUMEHTA.

13. ToYHOCTb OLIEHKH XapaKTEPUCTUK CIy4alHON BETMUUHBI.

14. AnexkBaTHOCTb MOJENIU U TOUHOCTh MOZEIN — 3TO OJJHO M TOKE WJIU HET.

15. JTocToBEpHOCTh OLIEHKU XapaKTEPUCTUKU CIIy4ailHON BETMYHHBI.

16. AnpuopHoe ornpe/esneHre OIeHKH AUCIIEPCHH.
17. Ilytu pa3penieHus: mpoOIeMbl HAYaIbHBIX YCIOBHM.

Pa3nen 5. O6padoTka pe3yJbTaTOB HMHTALIMOHHOI'0 IKCIIEPUMEHTA.

1. XapakTepuCTUKU CilydaifHbIX BEJITMUMH U IPOLIECCOB.

2. HecMmerieHHast OIleHKA XapaKTEPUCTHKH CIYy9aiiHOW BETMYUHBI; COCTOSATEIbHAS;
s dexTuBHas.

3. IlpaBuiio MOCTPOCHUS TUCTOTPAMMEBI.

4. CylHOCTh IUCIEPCUOHHOTO aHAIU3A.

5. OmubKM MepBoro u BTOPOro poja MpH OLIEHKE TUIIOTe3?

6. Kpurepuii Bunkokcona.

7. MeroauKa BBISIBICHUS HECYIIECTBEHHBIX (HE3HAUUMBIX) (PaKTOPOB.

8. KoppensunoHHbIi aHanus.

9. PerpeccuoHHBII aHATTU3.

Pa3nen 6. CoBpeMeHHbIEe TEOPUM HMUTAITMOHHOTO MOIeJTUPOBAHUS.

. Pacnipenienennas cucrema.

. OCHOBHBIE 337]a4 PACIIPEIETICHHBIX CHCTEM.

. IIpo3payHOCTb pacrpeieleHHOW CUCTEMBI; OTKPBITOCTh; THOKOCTh; MacIITaOupyeMocCTb.?
. UTo Takoe perIuKaIum?

. 'oMOreHHbI€ ¥ reTepOreHHbIE MYIbTUKOMIIBIOTEPHBIE CHCTEMBI.

[TpuuunHbI Iepexosa K pacrnpeeeHHOMY UMUTAIIMIOHHOMY MOJIETMPOBAHUIO.

. Ilenp pacnpenenneHHOro UMHTAMOHHOTO MOJIETMPOBAHUS ISl PA3JINYHBIX IPHIIOKECHUH.
. UeM oTnmnyaeTcs KBa3unapauieIbHOE MOJIEIHUPOBAHUE OT PACIPENEICHHOIO MOIETUPOBAHUS.
. Cxema pacnpeielIeHHON UMUTALlHOHHOW MOJIENH.

10. Kputepun npaBUiIbHOM pabOTHI pactipeieIeHHO MMUTAIMOHHON MOJIEIH.

11. ITapasokc BpeMeHH B pacipeeIeHHOH UMUTAI[MOHHON MOJIEIH.

182 Ilenb MOSBICHUST MMHTAIMOHHOTO ar€éHTHOTO MOJICTTHPOBAHHS.

©CO~NOUTAWN

6.2 lfpumepHbIe 8onpockl U 3adaHusi / 3ada4qu Osisi MPOMEXXYMmO4YHOU
ammecmauyuu

Kypc 4
Ta6mmna 8 - IlpuMepHble TeopeTHYECKHE BOMPOCHI W MPAaKTHYECKHE 3agaHusi /
3aa4M K 3a4eTy

Pa3gens! u TeMbI IIpnmepHbIe TeopeTHYECKHE IIpumepHble NpaKkTHYeCKHe 3aJaHAs /
BONPOCHI 3a1a9d
Pazpgen 1. Ilonsitue Moneny U MOAECITUPOBAHUS
1.1 Cucrema kak 00BEKT - O011ee onpeeNeHue MOJICIH.
MO/ICTTMPOBAHUSI. -  Knaccudukarmus wmomeneit u
MOJICIIMPOBAHKS 10  IPU3HAKY
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Pa3nennl n TeMBI

IIpnmepHbIe TeopeTHYECKHE

IIpnmepHble NpakTHYeCKHe 3aJaHAs /

BOMPOCHI 3a1a9d

«xapakrep MOJICITAPYEMOH

CTOPOHBI 00BEKTAY;

— Knaccudukamms wmogeneit u

MOJICTIMPOBAHUSl 110  MPHU3HAKY

«xapakrtep MPOLIECCOB,

MIPOTEKAIONIUX B O0BEKTEY;

— Krnaccupukamms wmogmeneit wu

MOJICTIMPOBaHMS 10  TPHU3HAKY
«C1oco0 peann3ayy MOJSINY.

1.2 Dramnbl MOIEIUPOBAHMSL.

— DTarnsl MOEIUPOBAHMUSL.

— AZleKBaTHOCTh MOJIEINH.

— TpeOoBaHus, TpenbSBIsIEMbIE K
MOJIEISAM.

— KomneroTepHoe MoenupoBaHue.

Paznen 2. KOHHGHHI/IH JUCKPETHBIX CUCTEM JJIA UMUTALITMOHHOI'O MOJACIUPOBAHUSA

2.1 OcHOBHBIE TOHATHUS
CHCTEM MacCOBOTO
00CITy)XUBaHUS.

- Cucrema
o0ciTy>)KuBaHUS.
— Bapuant KkiIaccuukanmm
JTUCTIHATUIAH Oy(epu3ariim.

— Bapuant KkiIaccuukanmm
JCIUILIAH OOCITYKUBAHUSL.

— Bapumant cerm  MaccoBoro
obcmy)KuBaHusl.

MacCCOBOT'O

1. IToctpoiite cxemy CHCTEMBI MAaCCOBOTO
00CITy’KMBaHHMS 110 KOHKPETHBIM 3HAYCHUSIM
(yTO4HUTH y mpernogaBaTes) .

2. IToctpoiiTe cxemy «BapuaHt cetu
MaccoBOTO OOCITYKMBAaHHS» 110 KOHKPETHBIM
3HAYCHUSM (YTOYHHTH y IPEIIOaBaTeNs).

2.2 Knaccudukauus Moneneit
CHCTEM MacCOBOTO
obcmyKuBaHUs.

— Knaccugukarust Mozesnei cucteMm
MaccoBOTO  OOCIY)XUBaHUS: IO
YHCIIy MECT B HAKOITUTEJIC,

— Knaccugukarust Mojesnei cucteMm
MacCOBOTO OOCIYXHBaHHS: YHUCITY
00CITy)KABAIOIIUX PHOOPOB;

— Knaccugukamnms mozmenei cuctem
MaccoBOT0  OOCHY)XHBAaHHUS: IO
KOJIMYECTBY  KIACCOB  3asBOK,
nocrynatomux B CMO;

— Knaccugukarust Mmozenei cuctem

MaccoBOro  OOCHy)XHBaHUS:  TIO
HaJe)KHOCTH.

— bazossie mogenn CMO.

- Bapuant KJIacCU(UKaITUH
Mozenei CUCTEM MaccoBOro
o0CITy)KHBaHUSL.

— TI'pader cocrosHmii cpencrea
CBSI3U.

1. Toctpouth Tpad cOCTOSHHS CpEACTBA
cBs3u (CC) mo yCIOBHUIO: KaXJ0€ CPEeCTBO
CBSI3M OPraHM3allMd MOXET HaXOJHUTBhCS B
UCTIPAaBHOM COCTOSIHUN WIn
PEMOHTHPOBATHCS B MacCTepCKOM
opranm3amn  (CMO). Ecmu 061 kaxmoe
HeucnpaBuoe CC cpazy nomagano K
CBOOOTHOMY MAacTepy, HHKAaKUX ouepeiei
m3 CC, oxumaromux peMoHTta, He O0buto. Ha
rpade HCTIONB3YHTE CIIeYIONITHE
0003HaYEeHHUS:

* Sj — CC wucnpagHo;

* S2 — CC HeucnpaBHO, PEMOHTHPYETCS;

* Xj — wunrencuBHOCTh Bhixoga CC wu3
CTpOS;

* X2 — uHTeHCcHBHOCTH peMoHTa CC omHUM
MacTepOM.

2.3 IapameTps! 1 IOKa3aTenn
CHCTEM MaccOBOI'0
00CITyKMBaHMs

HapaMeTpH M II0Ka3aTCJini CHUCTEM

MaccoBOTO 00CITyKNBaHHS:
CTPYKTYpHBIE; Harpy3o4HbIE;
(hyHKIMOHATBHEBIE (mapametpsl
ynpasinenus). [Tokazarern CMO c
OTHOPOJHBIM  TIOTOKOM  3asIBOK.
INoxazarenn CMO c

HEOJHOPOJHBIM TIOTOKOM 3asIBOK.
IToxazatean CeMO.

1. Ioctpouts rpad COCTOSIHUI
onHokaHansHOM CMO c ouepenpto Ha Tpu
3a8BKH M C KOHEYHOW HAaJIe)KHOCTBIO
KaHaIOB oOcmyxkuBanua. Ilpm  oTkaze
KaHana o0Ocmy)KuBaHUs 3asiBKa,
HaXOJWBIIAsICA Ha 00CITy)KHBaHUH,
tepserca. Ilpoumeccel B cucreme  —
MapKOBCKHE.

Onucanue coctosaut CMO:

S1 S2,..., S4 — cocrosiaus ucnpasuoit CMO;
S’1 S°2,..., S’4 — cocTosHUsI HEHCIIPABHOMN
CMO.

Hcnonp3yiTe 0003HAYCHUS:

A — HHTCHCUBHOCTbH ITOCTYIUICHUSI 3a5BOK;

[l — WHTCHCUBHOCTh OOpaOOTKH 3asBKH
KaHaJIOM,;
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Pa3nennl n TeMBI

IIpnmepHbIe TeopeTHYECKHE
BONPOCHI

IIpnmepHble NpakTHYeCKHe 3aJaHAs /
3a1a49u

V — UHTCHCHUBHOCTH IIOJIOMOK KaHalia,
N — UHTCHCUBHOCTH PEMOHTAa HEHUCIIPABHOT'O
KaHaja.

2. B wmacrtepckoili nBa Macrepa U
sHencnpasable CC MOTYT OKHIATh PEMOHTA.
Ioctpoiite rpaduIecKyIo MOJIeNb
WHTCHCHUBHOCTH peMoHTa, ogHoro CC,
HaxOJIIErocsi B MACTEPCKO.

Paznen 3. UMuTaniioHHOE CTaTUCTUYECKOE MOJCIHUPOBAHUE

3.1 O0uras xapakTepuCcTHKa
METO/Ia IMHTAIHOHHOTO
MOJICITUPOBAHUSI

CyIIHOCTh UMUTALIMOHHOTO
MozaenupoBanusi. CTaTUCTUYECKOE
MOJIETUPOBAHUE TPU PEIICHUH
JIETepMUHUPOBAHHBIX 3a]1a4.
Nnmoctparust pocta CI0KHOCTH
MOJCTICH.

1. OnummTe CynHOCTh UMHTAIIMOHHOTO
MozenupoBaHus Ha npumepe. [Ipusenere
rpaduyeckoe npeCcTaBiIeHie TPUBOANMOTO
npuMepa.

2. Tpancmopr | ¢ rpy3om oOTmpaBmics U3
nyHkta A B nyHkT C uyepe3 nOyHKT B.
OpnnoBpemeHHo u3 nyHkTa D B myHkT F.
yepe3 MyHKT B oTmpaBmics TpaHCHOPT 2.
Ckopoctu JBYKEHUS TPAHCIOPTOB
pacnpeneneHsl 10 HOPMAalbHOMY 3aKOHY C
MaTeMaTHUYCCKUMHU OXHUAaHUsIMH V, U V2 1
CTaHIAPTHBIMH OTKJIIOHEHUSIMH G U O».
TpebyeTcss MOCTPOUTH AJITOPUTM

HMUTAIMOHHOM MOJIEIU c LEJIbIO
onpeeNeHus BEPOSITHOCTH BCTpeUH
TpaHcnopToB 1 u 2 B myHKTe B.

Paccrossnue ot nynkra A g0

nyHkrta B S; a or nynkra D no nynkra B —
S, CoObITHE BCTpEYH CUNTATh
COCTOSIBILIIMCSI, €CJIN X BpEMEHa NMPHOBITHS
B IMMyHKT B 1m6o0 paBHBI, MO0 OTINYAIOTCS
Ha BEJIMUMHY, HE PEeBbIIAIOINITYI0 At.

3. Myerp 0 </(x) < 1, 0 <x< 1. Tlonaraewm,
yro ¢yHkuus f(x) TakoBa, YTO HMHTErpan
OTHOCHUTCS K HeOepyIIuMCsI.

TpebyeTcs BHIUMCIUTE S = | 01 fo)dx

3.2 Cnoco0Bl MOJETUPOBAHUS

— MogenupoBaHue paBHOMEPHO
pacnpenesieHHON ciyyaiHOM
BEJIUYMHBI.

— MogenupoBanue cay4aiHON
BEJIMYMHBI C TPOU3BOJIHHBIM
3aKOHOM paclpeAeIeHusl.

— MoaenupoBaHue eTMHUYHOTO
COOBITHSI.

— MozenupoBaHue OJIHOM IPYIIIBI
HECOBMECTHBIX COOBITHIA.

— MoaenrpoBaHre COBMECTHBIX
HE3aBUCHMBIX COOBITHIA.

— MogenrpoBaHue COBMECTHBIX
3aBUCHMBIX COOBITHIA.

1. TpeOyercs mnonyuuts GoOpMyIy IS
MO/JIEITMPOBAHHMS CITy4alHBIX qiucelnl,
pacIpesielleHHbIX 10 SKCHOHEHIHaJIbHOMY
3aKOHY, C MapamMeTpoM A (MaTeMaTH4eCKUM
oxumanueM 1/X).

2. IlycTh BEpOSITHOCTh COCTOSIHHS DJIEMEHTa
P(A) = 0,9. B i-if peanuzanuu ciy4aiiHOE
gucio xi, € y ~ Rav(0; 1) mocie possirpeiiia
pasHo 0,955. Ompenenuth MPOU3ONLIO JIU
COOBITHE.

3. Kaman nmepemaum JaHHBIX
HaxOOUThCI B  OJHOM W3
HECOBMECTHBIX COCTOSIHUM:

* Al, — ucnpaseH u cBodoneH, P, = 0,15;
* A2 —ucnpaBeH u 3aHsrt, P? = 0,4;

* A3 —newncmnpagen, P3 = 0,25;

* A4 — nopasnen nomexamu, P4 =0,2.

MOXET
YCTBIPEX
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Ipencrasbre HEOOX0ANMBIE ULt
OIIPEEIICHHUs UCXO/I0B TI0 KPEeOHUI0 JaHHbIC
B TaOMuHOM (opme.

Ormpezenute B KaKOM COCTOSIHUM HAXOIHUTCS
KaHaJ Iepeiadn.

4. Tlo xaHamy mepefavyn JaHHBIX
(KIT) mepenarotcst cooOIMIEHUS TPEX BUIOB
S1 S2, S3. BepoATHOCTH TOCTYIICHUS
COOOIICHUH  COOTBETCTBYIONIMX  BHUIOB
MOKAa3aHkI B Ta0JIMILIE

i1 T BT w154 St w

r 0,34 0,30

KIIJI MokeT HaXoAWThCA B OJHOM W3
YEThIPEX HECOBMECTHBIX COCTOSHUN Al A2,
A3, A4 (Ai — ucrnipaBeH u cBo6oeH, A2 —
UCTIPaBEeH W 3aHAT, A3 — HeucmpaseH, A4
— TIOAABJIEH NOMEXaMH) C BEPOSTHOCTIMH,
MOKa3aHHBIMU B TaOIHIIE
SEEIII) EREWIE AV § S Rgen i e # O mene gl
o | / A | A | A
AN n » "
Iloctpouts  anroputm MM oneHku
BEPOSITHOCTH TIepeladn CcooOmeHnil Tpe-
Thero Buga S3 mpu nocrymieHun Ha KITJ
COOOIIEHNH BCeX BHJIOB.

3.3 Buasl Mmozenei

— Knaccuduxanus cirygaitHbIx
HPOLIECCOB.

— Cr1ocoObl IPOIBIIKEHUS
MOJEJIBHOTO BPEMEHHU.

— Monenb mpoTHBOOOPCTBA ABYX
CTOPOH.

— Mopaeins mpoTHBOOOPCTBA KaK

npouecc OIyXIaHus MO PeIIeTKe.

1. Ha y3en cBA3M mOCTyHaroT 3asBKM Ha
nepenady coobuienii. IHTepBaisl BpeMeH!
MOCTYIUICHUS 3a51BOK IO TYUHEHBI
MIOKa3aTeIbHOMY 3aKOHY C MaTeMaTHYEeCKUM
oxunanueMm T, Ha y3me cBsa3u mmerorcs
JlBa KaHaja nepepadd JAaHHbIX. Ilpu
MOCTYIUICHAH  OYEpPEeJHOH  3asBKH B
untepBane Bpemenu [0; 7,] BeposTHOCTH
TOTrO, 9TO KaHaiubl 4 u B OymyT cBOOOIHEL,
COOTBETCTBEHHO PaBHBI Pis U Py

[Ipr mOCTYIUIEHUHM 3asBOK TIOCIE BpEMEHH
T, BEpOATHOCTH TOTO, 4TO KaHaibl 4 U B
OynyT CBOOONIHBI, COOTBETCTBEHHO pPaBHBI
P,A u Py - CoolOmenue mnepemaercs 1o
moboMy cBoOoaHOMY KaHaiy. Ecmu o6a
KaHaJa 3aHATHI, 3asiBKa TEPSETC.

Tpebyercs MOCTPOUTH ANTOPUTM
WMHUTAllUOHHOH  MOJEeNd € IIeJbI0
OIpeeIeHHs abcoIr0THOTO u

OTHOCHUTEIIFHOTO  YHCJIa  OOCITY>KCHHBIX
3asiBOK (BEPOSTHOCTH OOCITY)KUBAHHS) U3 UX
00IIero KOJMYECTBA, MIOCTYHUBIINX HA y3€l
CBSI3U 3a BpeMs MOJACTHPOBAHUS T 3.

2. B peMoHTHOE mOapa3aeIeHNE MOCTYMAOT
BhITIIEeNIIHE U3 cTpos cpeacTsa cBsizu (CC) ¢
HWHTEpBAJIAMHU BpEMEHU Ty,
pacTpeneleHHBIMHA TI0 KCIIOHEHIIHATBHOMY
3akoHy. B kaxgom CC wmoryr ObITh
HEHUCIIPABHBIMH B JIFOOOM COYETAHUH OJOKH
A, B, C. BeposTHOCTH BBIXOAa U3 CTPOs
omokoB — P, P, P, COOTBETCTBEHHO.
PeMOHT mnpou3BOAWUTCS NTYTEM 3aMEHBI
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HEHUCTIPABHBIX OJIOKOB HCIpaBHBIMU. B
MOMEHT TocTyIuieHuss HeucnpaBHoro CC
BEPOSTHOCTH HAIWYHs HCIPABHBIX OJIOKOB
— Pua, Pup, Puc coorBerctBenHo. Ilpu
OTCYTCTBHUH XOTSI OBI OJHOTO W3 MICIIPABHBIX
6mokoB A, B, C pemont HeucnpaBHoro CC
He mpom3BomuTca. [lpm HamMuuum Bcex
HCTpaBHBIX 0510KOB A, B, C cpencTBo CB3H
PEMOHTUPYETCSI. Bpewms peMoOHTa
MOTYMHSACTCS JKCIOHCHIMATLHOMY 3aKOHY
co cpeanuM 3HadeHnem 73 CC Takxke He
PEMOHTHPYETCSI, €CITH UMEIOTCSI UCTIPABHBIC

omoku A, B, C, HO pPEMOHTHOE
noJipa3jieieHue 3aHATO pEMOHTOM
npeapiayero CC.

TpebyeTcs  MOCTPOUTH  ANTOPHTM
MMUTAIIHOHHOM MOJIENTA C LIEJIBIO
OTIpeIeIIeHUS a0COJIFOTHOTO u

OTHOCHTEJIHOTO (BEPOSITHOCTH PEMOHTA)
KoJmuecTBa oTpeMoHTHpoBaHHBIX CC ¢
HeucrpaBHbIME On0kamMu A, B, C u A, B u3
o0Iero  KOJNMYeCTBAa  MOCTYNUBIIUX B
pemont CC 3a Bpems 7.

3.4 IMutanmoHHoOE
MOJICTUPOBAHHE

— TumnoBass cxeMa HMMHUTAIlMOHHOMH
MOJIEJIM C MPOABUKEHUEM BPEMEHU
110 COOBITHSIM.

— MmuTannonHas MoAeab CUCTEMBI
MacCcOBOTO 00CITy>KHBAHUS

1. IToctpouts rpaduyeckoe npencTaBicHHe
MHOTo]azHON CHCTEMBI MaccoBOIO
00CITy)KMBaHHMs 10 KOHKPETHBIM 3HAYCHHSIM
(YTOYHHTB Y TIpETIOAABATEINS).

2. Tloctpouts cxeMy HMHUTALMOHHOMN
mozaenmu CMO 1o KOHKPETHBIM 3HAYEHHUSIM
(YTOYHHTB Y TIpETIOAABATEINS).

Paznen 4 [InanupoBanme dKCIIe]

4.1 naaupoBaHue
IKCIIEPUMEHTOB

PUMEHTOB

— CyIHOCTh U IeNN TUIaHUPOBAHUS
IKCIIEPUMEHTA.

— DJIeMeHTBl  CTPaTEerHYecKoro

TUTAHUPOBAHMSI SKCTIEPUMEHTOB.
— CrangapTHbIC TIAHBL.

— DopMabHbIT MOJXO0/T K
COKpAILEHUIO o01ero 0% () F:)
MIPOrOHOB.

— DEeMEHTBI TaKTUYECKOTO
[UTAHUPOBAHMSL.

1. IInanupyercs NMPOBECTH KOMITBIOTEPHBIN
9KCIIEPUMEHT, B KOTOPOM Ha OTKJIMK MOZEIH
BiusitoT  Tpu  (akrtopa. s kaxmaoro
(dakTopa  YCTaHOBJIICHBI TPU  YPOBHS.
TpeOoBaHus 0 TOYHOCTH U TOCTOBEPHOCTH

TpeOytor 6000 TIPOrOHOB MOJETH Ha
KaXJ10M YpOBHE (st KaXKJ0T0
HaOmoneHus). BpeMs omgHOro mporoHa

MOJIENX PaBHO 2 C.
TpeOyeTcst olleHNTH 3aTpaThl BpEMEHU HA
MIPOBEICHUE IKCIIEPUMEHTA.

2. HeoOX0muMMO TMPOBECTH 3KCHEPHUMEHT C
MOJIENBI0, MMEIOMIEH TPHU ABYXYPOBHEBBIX
(hakropa, c EISH) MOCTPOCHUS
MaTeMaTH4ecKo  Momenn  (BTOPHUYHOM
MOJIEIIH) TIpoliecca B BUJIE

¥ =by +byx; +byxy +byxa +bypxyx; +
+ by Xy +Daady Xy + braady XX,

3. TlocTpouTh IUTaH «IATHHCKHEA KBaapaT)»
CUMMETPHUIHOTO Tpex(haKTOPHOTO
YEeTBIPEXyPOBHEBOTO SKCIIEPUMEHTA.
Jomunupytomuii pakrop — A.
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4.2 ToyHocts okcniepuMeHTa | — TouHocth u  konmdectBo | 1. B pesymbrate  mpeaBapUTENbHBIX

peanu3anuii MoJeNnu npu | nporonoB mMonenu N* = 1000 ompeneneHa

OIIpeJeNeHH: CPEIHMX 3HAYCHWH | omeHka aucmepcuu S2- 10 exn.’

apaMeTpoB. Tpebyetcss onpenenuTh YUCIO pean3annii

— Tounocts wm  xommuectBo | Moxenu N; m N, Ui ompeneneHus: OIeHOK

peanuzanui MOJETH IIPU | MaTEMaTHYECKOTO OXXHUAAHUS M ANUCTIEPCHUHU

ONpEIENICHUU BEPOSITHOCTEHN | CilydaliHOM BEJIMYMHBI d COOTBETCTBEHHO C

HCXOOB. TOYHOCTBIO € 0,1 m JOCTOBEPHOCTHIO

—  Toumoctp wu  kommyecTtBOo | a=0,9.

peanuzaui MOJIETIH pu

3aBUCUMOM psJi€ JaHHBIX.
— [IpobneMa HavaNbHBIX YCIOBHN

2. [TycTh BEpOSATHOCTH CBEPIICHUS COOBITHS
p - OJI. Tpebyercs omnpeAenuTh YHUCIO
peanu3anuii MoAenu U 3aTpaThl MAIIMHHOTO
BPEMEHH JUISI OIICHKU JTaHHOUW BEPOSITHOCTH
C OTHOCUTENbHOM TouHOCTBEIO d - 1% u
noctoBepHOCcThIO a - 0,9. Ha BbImon HcHuUc
OITHOM pealn3aliuy MOJIeNH Tpedyeres 5 c.

3.  CepBep oOpabaTpiBacT  3ampoCHI,
MOCTYIAOIKE C  aBTOMAaTH3MPOBAHHBIX
pabounx wmect (APM) c uHTepBanamy,
pacIipeielleHHbIMU 10 9KCHOHEHIMaIbHOMY
3aKOHY CO CpeJHUM 3HadeHueMm T; =2 MHH.
BrruncnurenbHas  CIOKHOCTH — 3alPOCOB
pacripezieneHa 1Mo HOPMajbHOMY 3aKOHY C
MaTEeMAaTHYECKUM O)KHIaHHEM S; =6*10" on.
1 CPEOHUM KBaJPAaTHUECKUM OTKIOHEHHEM
S, =2%10° OIl. [Ipou3BoaUTETFHOCTH
cepBepa 1o 06paboTke 3ampocoB Q = 5*10°
orr/c.

Tpebyercs MIOCTPOUTH aJITOPUTM
MMUTAIIMOHHOM MO/JIENIN c LIEJIBIO
OTIpeJIeIEHUs]  BEPOSITHOCTH  00pabOTKH

3anpocoB 3a Bpems T = 1 4, uccienoBaTh
3aBHCUMOCTh  BEPOATHOCTH  00paboTKH
3aMpoCOB OT MHTEPBAJIOB MX MOCTYIUICHHS,
BBIYUCITUTEIHHOMN CII0’KHOCTH u
MIPOM3BOIUTEILHOCTH CEpPBEpa.

Pasz[en 5. O6p2160TKa PE3YJIbTATOB UMUTAITMOHHOI'O SKCIICPUMCHTA

5.1 TpeboBanus u
XapaKTEPUCTHKHU K
pe3yJibTaTaM UMHTallMOHHOTO
JKCIIepUMEHTa

—  XapakTepuCcTUKHU
BEJIMYHH U TIPOLIECCOB.
—  TpeboBammsa K
XapaKTePUCTHK.

- Orenka XapaKTePUCTHK
CITyJaiHBIX BEJIMYIHH U POLIECCOB.
— I'ucrorpamma.

CITy4aHbIX

OIICHKaM

1. OnpenenuTh MaTeMaTHYECKOE OKHJIAaHHUE
CllyyallHOM BEIUYMHBI a4 — CpeJHee
apuMeTHYecKoe SBIIETCS HECMEIIECHHOM,
COCTOSITENBHOH 1 3(h(HEeKTHUBHOM.

1 M
a=—> q
N i=1
M0 KOHKPETHBIM 3HA4YCHUSAM (YTOUYHHUTH Yy
MIperoIaBaTens).

2. Onpeenuth JUCHEPCHIO  CIydalHO
BEJIMYMHBI @ — COCTOsTeNIbHA, 3((dexTHBHa,
Ho cMmeineHa. Cmemenne o0pa3oBajioch U3-
3a TOTO, YTO BMECTO Heu3BecTHoro M(a) B
(hopMyIie CTOUT OIICHKA a.

$2= L5 (a - ay
N3
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5.2 Meroas! 06paboTKH
Pe3yJIbTaTOB UMUTALIMOHHOTO
JKCIIEpUMEHTA

— DIeMeHTBl  AMCHEPCHOHHOTO
aHanu3a.

— Kpurepuit @uiepa.

— Kpurepuii Bunkokcona.

- OxHOpaKTOPHBIHA
JUCIIEPCUOHHBIN aHaIu3.

— DBrlgBneHHe HeCYIIECTBEHHBIX
(hakTOpOB.

— CymHocTh  KOPPEISIHOHHOTO
aHaJM3a.

- O6paboTka pe3yNbTaToB
9KCIIEPUMEHTA Ha OCHOBE
perpeccuu

1. B opranuzamuio mocTynuiu 1se O0yccou.
[lepBas M3 HUX NPU HU3MEPEHUU MSATH pa3
OJHOTO W TOrO0 JKe€ yrja IoKasaia
macnepenio S = 0,1 rpag’. Ilo pesyib-
TaTaM CEMH HM3MEPECHHH BTOpPOH OyCCOIBIO
TOrO e yriia TONydeHa mucrepcus S,° =
0,15 rpax’.

OpsoTHHEI JI1 Oycconn? OIUHAKOBHI JIH
OHH TI0 TOYHOCTU U3MEPEHHS YIIIOB?
BelBUHEM 1 IPOBEPUM THIIOTE3Y 00 UX
OJHOTUIIHOCTH ISl YPOBHS 3HAUMMOCTH d =
10%.

2. HeoOXxomuMo TNpOBEPUTH OJHOTUIIHOCTH
naTpoHOB K  aBTomary KanamHukosa,
HM3rOTOBJIEHHBIX HA TPEX 3aBOJAAX.

Jus  momydeHHs ~ HEOOXOAWMBIX  UIA
JUCHIEPCUOHHOIO aHaJlu3a JaHHBIX aBTOMAaT
3aKpenuid B CHELHUAIBHOM CTaHKE U
caenany u3 Hero mo 50  BBICTPENOB
aTpoOHaMH Ka)KJ10ro 3aBOJIA. ITo
pe3yiabTatamMm CTpENBOBI U3MEPSITHCH
paauanbHbele OTKJIOHEHUS IPOOOUH OT TOYKHU
HpUIETUBaHUS.

PesynbraThl H3MepeHHi TpUBEACHBI B TA0.

Prop i et

a3 MCCTRGMMERTM ¥ STLAMBTIRSY, CF

1 3 1 » | X w |

Pazgen 6. CoBpeMEeHHBIE TEOPUN UMUTAIIMOHHOTO MOJCITUPOBAHUS

6.1 CoBpeMeHHbIE TEOPHH
UMHUTAI[HOHHOTO
MOICITUPOBAHUSI

— PacnpeneneHHoe MMHUTalMOHHOE
MOJICTUPOBaHHE.
— ATeHTHOE MOJIeTMPOBaHNE

CocraButens: O. A. KpaBuoBa, K.TeXH.HayK, JOLEHT Kadeapsl HHPOPMATUKU U
OOIIETeXHNYECKUX TUCIATLIHH.

17




