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1. IEPEYEHD IINTAHUPYEMBIX PE3YJIBTATOB OBYYEHUS 11O AUCHUIIJIMHE,

COOTHECEHHBIX C IINIAHUPYEMbBIMMU

OBPA30BATEJIbHON INPOT'PAMMBI

Buj 1esiTeJIbHOCTH BBITYCKHMKA

JlucuuiuimHa 0XBaThIBaeT KPYyr BOIIPOCOB, OTHOCSIIMXCS K HayYHO-UCCIIEI0BATEIbCKOW U aHa-
JUTUYECKON BHUIAM NPOPECCHOHAIBHON JESTEIbHOCTH BBITYCKHHKA B COOTBETCTBUU C KOMIIETEHIIU-
SIMU 1 BUJIAMH JIEATEIILHOCTH, YKa3aHHBIMHU B y4eOHOM ILIaHE.

eab AMCHUILIHHBI
[enbro U3y4eHUs UCUUIUTHHBI SIBIISIETCS OBJIAICHUE OCHOBAMH T€OPETUYCCKUX 3HAHUM B 00J1a-
CTH CHCTEMHOTO aHaju3, MaTeMaTHUYECKOI0 U UMHUTAIMOHHOTO MOJICITMPOBAHUS M YMEHHUE MpPUMeE-
HATb UX HA MPAKTUKE.
3agaun QU CHMILIMHBI
3anmadeil u3ydeHusl TUCIUIUIMHBI SBIISCTCS: OBIAJACHHE OOYYAOIIMMHCS METOIOJIOTHEH U Me-
TOAMKAMH MAaTEMAaTHYECKOTrO ¥ MMHUTAIIMOHHOTO MOJICTUPOBAHUSA B (JOpMAIU3AIMK PEUICHUS MPHU-

KJIaAHbIX 3a1a4.

PE3YJIBTATAMHU OCBOEHMUSA

CUCTEMHBIA TOAXOJN U
MaTEeMaTUUECCKHE METOIbI
B (dopmanm3anuu perie-
HUS PUKIIAIHBIX 3a/1a4

Kon Conepxanue IlepeyeHb MIAHUPYEMBIX Pe3yJbTATOB
KOMIETEHIIHHN | KOMIeTeHI il 00y4eHHs M0 TUCIHUILINHE
1 2 3
OIIK-2 CHOCOOHOCTh aHANM3UPO- | 3HATH:
BaTh COIIMAJILHO- | - OCHOBHBIC MOHATUSA U KaTETOPUU CHUCTEMHOIO aHa-
HSKOHOMMYECKHUE 3a7aud U | JIn3a U MAaTEMaTHYECKOTO MOJICIUPOBAHHS,
IIPOLIECCHl C NMPUMEHEHU- | yMeTh:
€M MCTOAOB CHCTCMHOI'O | —MCHOJb30BaTh OCHOBHBIC MOHATHSA M KaTCropuu
aHaiM3a W MaTeMaThye- | CHCTEMHOrO aHalu3a U MaTeMaTHYeCKOro MOJIEIUPO-
CKOTI'0 MOJEJIUPOBAHUSA BaHMS ISl aHAJIN3a COLMAbHO-DPKOHOMHYECKUX 3a-
Jla4 1 MPOLECCOB,;
BJIA/I€Th:
— CTaTUCTUYECKUMH 3HAHUSMHU MO CUCTEMHOMY aHa-
TU3y U MaTeMaTH4eCKOMY MOJIEITMPOBAaHUIO B pa3-
JUYHBIX cepax AesITEeNIbHOCTH.
[1K-23 CIOCOOHOCTh TPHUMEHSTH | 3HATh:

- TEOPETUYECKUE OCHOBBI MPUMEHEHHUS CUCTEMHOTO
MOJX0/la U MaTeMaTHYECKUX METOJIOB B (popmanuza-
UM PEIICHHS TPUKIIAIHBIX 3a/1a4;

YMeTh:

- MCIOJL30BaTh OCHOBHEIC MaTeMaTHUECKHE METOJBI
B (hopManm3anuy pereHus MPUKIaIHbIX 33134,
BJIAETh:

— OCHOBHBIMHU METOJIMKaMH TPUMEHEHUSI CHCTEMHOIO
MOJX0Jla U MaTeMaTHYECKUX METOJIOB B (popmanusa-
UM PEIICHUS TPUKIAJIHBIX 3a7a4.

2. MECTO JJUCIHUILIAHBI B CTPYKTYPE OBPA30OBATEJIbHOM ITPOT PAMMBI

I[I/ICLII/IHJ'II/IHa b1.B.07 Maremarnueckoe u HUMUTAIIMOHHOC MOACIIUPOBAHUC OTHOCUTCA K Ba-

PUATHUBHOM YaCTH.

JucuummuHa «MareMaTH4eckoe 1 IMUTAIIMOHHOE MOJCITUPOBAaHNEe» 0a3upyeTcs Ha 3HAHUSX,
MOJTYYCHHBIX TIPU M3YYCHUHM TaKuUX Yy4eOHBIX auciuiuinH, kak: b1.6.09 «Wudopmatuka u mpo-
rpammupoBanuey», b1.B.06 «VccnenoBanue onepauuii 1 Meronsl ontumuzanuun», 51.B./1B.05.01
«9konomerpuka», b1.B./IB.04.01. «Maremarnueckasi sKOHOMHUKa». OCHOBBIBasICh Ha HU3yYCHUH
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NIEPEYHCICHHBIX JUCLUILINH, AUCHUIUIHA «MaTeMaTnyeckoe U MMUTALIMOHHOE MOJEIUPOBAHUE)
IIPEJICTABIISIET OCHOBY JUIS IPEAAUINIOMHOMN MIPAKTUKHU U ITOJrOTOBKHU K TOCYIapCTBEHHON UTOIOBOU

aTrecranuu.

Takoe cucTeMHOE MEXAUCIUIUIMHAPHOE M3YUYECHHE HAIMPABICHO HA JOCTHXKEHHE TpeOyemMoro
®I'OC ypoBHS MOATOTOBKH 1O KBaTU(UKAIIUN OaKamaBp.

3. PACIIPEJEJIEHUE OFBEMA JUCHUIIIMHBI
3.1. Pacnpenesienne o0beMa JUCHMILIMHBI 10 popMaM 00ydeHUst

Tpyooemxocmes Oucuyuniunvl ¢ ua-
cax
Dopma s 2 2 = | Kypcosas Buo .
= 2 > 9 npomedscymouHoil
Oobyuenusn ® 3 S, S S | paboma
S 2 S o ® ammecmayuu
& §| & Sz xS
S| 3 S| x| 88 S |S =
S S| S| S| S8|8s8
o | S| § S| Y| &38| X S 5
SIS 8 2|8 SE|88(8¢
O |8 | I NISSIREIC
1 2 13| 4 5 | 6 7 8 9 10 11
Ounasn 3,4(6,7|324|122 | 52 70 - 166 KP 3a4eT, DK3aMeH
3aounas 5 - 1324 | 34 | 12 22 | 281 KP 9K3aMeH
3aouynas
(yckopeHnHoe | - - - - - - - - - -
oOydeHue)
OuHo- i ) i i i ) i ) i i
3a04Has
3.2. Pacnipesiesienne 00beMa TUCHMIIJIHHBI 10 BUAAM YYeOHBIX 3aHATHI H TPYA0EMKOCTH
6 m.u. ¢ unmep- | Pacnpeoene-
Tpyooem- | akmuenou, ak- | Hue no ce-
Buo yueonwvix sanamuii Kocmb MUGHOU, UHHO- | MECPAM,
(uac.) 6AUUOHHOUL (uac.)
¢opmax, (uac.) 6 7
1 2 3 4 5
|. KontakTHasi padoTa o0y4yaromuxcs 192 22 54 68
¢ mpenojaasareJsieM (Bcero)
Jlexumu (JIk) 52 8 18 34
Jlaboparopusbie pabotsr (JIP) 70 14 36 34
Kypcosas pabota + - - +
['pynmnoBelie (MHAMBUAYATbHBIE) KOHCYIbTAIUU + - + +
Il.CamocTosiTeIbHAsE padoTa o0y4yaromuxcs 166 ) 54 112
(CP)
ITonroToBka K 1a00paTOPHBIM 3aHATUSAM 100 - 40 60
[ToaroroBka k 3aueTy 14 14 -
IlonroroBka K 9k3aMeHy B TEUEHHE CEMECTPA 30 - - 30
Brinonnenue kypcoBoii paboThl 22 - 22
I1l. IIpomeskyTouHast aTTecTalUsA 3ayeT, K- 36 ) + 36
3aMeH
Oo6mas TPYJIOEMKOCTh JTUCHUTUTUHBI 324 - 108 216
qac. 9 i 3 5
3a4. efl.




4. COAEP) KAHUE JUCIIUITVINHBI

4.1. PacnipeesieHue pa3iesioB JMCUMILIMHBI 10 BUAAM YU4eOHBIX 3aHATHI
- ISt 04HOM GopMBbI 00yUeHUs:

Ne

Buowvt yueonwvix zamamuii, 6Kawuasn
camocmoamenvHylw paoomy oodyua-

paz- Haumenosanue Tpyoo- owuxca u mpyooemxocme; (uac.)
dena u | pazoena u ZZ;mb yuebOHbvle 3aHAMUA camocmosn-
membl | mema OUCUUNITUHBL (wac.) ’ aaodopa- menvhaa pa-
) JeKyuu | mopHovle ooma  00y-
padomul yarouuxcs
1 2 3 4 5 6
1. CyumiHOCTh M OCHOBHBbIE ITAMNbI Ma- 18 3 3 12
TEeMATHY€CKOT0 MO/IeJTHPOBAHUS
1.1. Mogaenb. MoaenupoBaHue Kak criocod
nccienoBanna. CBoiictBa u 00/1acThb 7,5 15 - 6
MPUMEHEHHUS MOJIETICH.
1.2. ITonstue, BUJIBI 3KOHOMUKO-
MaTEMAaTHYECKUX MOJEIEH U OCHOB- 10,5 15 3 6
HBI€ JTAIbl UX MOCTPOCHHUS.
2. CoctaB n NPUHLMNLL NOCTPOEHNH 69 8 31 30
HMHUTAIMOHHOMH MOJIeJIH.
2.1. | CymHoctb, 007acTh NMPUMEHEHHUS U
OCHOBHBIE ATalbl HMHUTALMOHHOIO 10 2 - 8
MOJICJTPOBAHUSI.
2.2. | CTpykTypa MOJETUPYIOIIEro ajro- 13 5 3 8
puTM™Ma.
2.3. | 3amaHue BpeMEHHM B HMUTAI[MOHHOMN 14 5 4 8
MOJICTIH.
2.4. | IloctpoeHne MOAETUPYIOMUX aJIro- 30 5 24 6
PUTMOB.
3 Peasu3auuss MMHUTAUMOHHON Moje- 68 14 10 44
Jau Ha IBM.
3.1. | MopaenmupoBaHue KakK OSKCICPHMEHT.
9,5 1,5 - 8
Meton MonTe-Kapio.
3.2. | Crioco0Obl TeHepamnuu CIy4aiHbIX YH-
cel B HMMHUTALIMOHHOM MOJEJINPOBA- 9,5 15 - 8
HUU.
3.3. | MoaenupoBaHue CiydyailHbIX COOBI- 8 5 i 6
THH.
3.4. | Mogens Bxoza. 10 2 2 6
3.5 Monens BBIXO/A. 11 3 - 8
3.6. | Monenb 06paTHOI CBSI3M. 20 4 8 8
4 AIeKBATHOCTh M TOYHOCTH MMHTA- 15 3 i 12
HMOHHBIX MOJIeJIeH.
4.1. | OcHOBHbBIE TMPUHIUIBI OLIEHKH aJeK- 7 1 i
BAaTHOCTH MaTEMaTHYECKON MOJIEIH.
4.2. | IlorpenrHocT! MOICITHPOBAHUSI. 8 6
5 HNHcTpyMeHTAIBHBIE cpeacTBa 34 6 16 12
HMHUTAIHOHHOTO MO/IeJIMPOBAHMNS.




5.1. | SI3pIKM UMHUTAIMOHHOTO MOJEIUPOBA-
HUS: KOHIICNITyaJIbHbIE CBOWCTBA U
13 3 4 6
0COOCHHOCTH, TpeOOBaHusl, BUABI, ap-
XUTEKTYpa.
5.2. | IlakeTsl MpUKIAAHBIX HOPOrpaMM MoO-
JeNUpoBaHusl. ABTOMATU3UPOBAHHBIE 21 3 12 6
CUCTEMbI MOJICIIMPOBAHMUSI.
6. OCHOBBI TEOpPHUH MACCOBOI0 00C.Iy- 28 8 i 20
JKHUBAHMS.
6.1. | OCcHOBHBIE KOMITOHEHTHI M XapaKTe-
PUCTUKH MOJIEJIEH MaccoBOro o0ciy- 14 4 - 10
JKUBAHUSI.
6.2. BX0oaHOI W BBIXOOHOW IIOTOKA B CHU- 14 4 i 10
CTEMaX MacCOBOI'0 OOCITYKHUBaHUS.
7. Cucrembl MaccoBOro 00CJIy:KHBa- 36 5 10 20
nusi (CMO).
7.1. CMO npu HanTU4YuKM BXOJHOTO M BBI- 17 5 5 10
XOJTHOTO TIOTOKOB.
7.2. | CMO pa3nuuHoii KOHPHUTYpALHH. 19 4 5 10
[IpakTHyeckoe NpUMEHEHUE Teo-
pMH  MAaccoOBOI0  00OCIY:KMBAHMS 20 4 - 16
(TMO).
8.1. | IIpo6nemsr Moaemmposanust CMO. 10 - 8
8.2. [Tpuknagneie 3amaun TMO. 10 - 8
UTOro 288 52 70 166
- 1J1s1 32049HOI (pOPMBI 00yUCHHS:
Buowt yueonvix zamamuii, exknwouasn
camocmoamenvHylo paoomy oodyua-
I ouwuxcsa u mpyooemkocns; (vac.)
- yueoOHble 3aHAmMUSA camo-
paz- Haumenosanue Tpyoo-
dena u | pazoena u emKocmp, cmos-
membl | mema OUCUUNIUHDL (uac.) npakmuue- Zlae:b;m_
neKyuu cKue 3ams-
it ooma
ooyua-
rouuxcs
1 2 3 4 5 6
1. CyuiHoCTh M OCHOBHbBIE 3TANbl Ma- 18 1 1 16
TEeMATHYECKOT0 MOIEJTUPOBAHUS
1.1. | Mogens. MozaenupoBaHue Kak CIO-
co0 uccinenosauusa. CeoiictBa U 00- 8,5 0,5 - 8
JIaCTh MPUMEHEHHS MOJIENICH.
1.2. | Ilonsrwe, BH/IBI 9KOHOMHKO-
MaTeMaTHYECKNX MOJENIEH U OCHOB- 9,5 0,5 1 8
HBIC JTAIbl UX TOCTPOCHHUS.
2. CocraB u NPHHUMIBL NOCTPOEHHs 55 5 7 16
UMUTANMOHHON MO/IeJIN.
2.1. | CymHocTb, 001aCTh IPUMEHEHUS H
OCHOBHBIE JTalbl HWMHUTALIMOHHOTO 12,5 0,5 - 12
MOJICTTPOBAHUSI.




2.2.

CTpyKTypa MOJACIHPYIOIIErO aJro-

15,5 0,5 3 12
puUTMa.
2.3. 3ajaHre BPEMEHU B MMHUTAIMOHHOM 16,5 0.5 4 12
MOJIEIH.
2.4. | IloctpoeHre MOACIUPYIOUIUX ajro- 105 05 i 10
PUTMOB.
3 Peanm3anuss HMMHUTALMOHHON MoO- 78.75 2.75 5 74
aean Ha DBM.
3.1. | MonenupoBaHue Kak SKCIEPUMEHT. 14.25 0,25 i 14
Meton Monre-Kapio.
3.2. | CrocoObl reHepamuu  CIy4alHbBIX
YuceJal B UMUTALMOHHOM MOJEIUPO- 15 1,0 - 14
BaHUU.
3.3. ﬁ%ﬂeHHpOBaHI/IC CITy4alHBIX COOBI- 10,25 0,25 i 10
3.4. Mozens BXxona. 10,25 0,25 - 10
3.5 | Mogens BeIxona. 12,5 0,5 - 12
3.6. Mopenb 00paTHOM CBSI3H. 16,5 0,5 2 14
4 ANIEeKBAaTHOCTL H T:)'lHOCTI) HMHU- 20.75 0.75 ) 20
TAlMOHHLIX MO/IeJIeH.
4.1. OCHOBHBIE TTPUHITUIIBI OII?HKI/I anex- 10.25 0,25 i 10
BAaTHOCTH MaTEMAaTHYECKON MOJIEIH.
4.2. [TorpenmHocTr MOIETMPOBAHMSL. 10,5 0,5 - 10
5 HNHcTpyMeHTAIbHBIE cpeacTBa 37 1 8 28
HMHUTANMOHHOTO MO/IeJINPOBAHMSI.
5.1. | SI3pIKM MMHTAIIMOHHOTO MOJACIUPO-
BaHUs: KOHIENTYyalbHbIE CBOWCTBA U 16,5 0.5 2 14
OCOOEHHOCTH, TpeOOBaHUs, BUJIBI,
apXUTEKTypa.
5.2. | IlakeTsl MPHUKIAIHBIX TPOTPAMM MO-
JEeIUPOBaHUS.  ABTOMAaTH3UPOBAH- 20,5 0,5 6 14
HBIC CUCTEMBI MOJICITHPOBAHHUSI.
6. OcCHOBBI TEOpHM MAaccOBOro 00- 28,5 15 i 97
CIYKUBAHUSI.
6.1. | OcHOBHbBIE KOMIIOHEHTHI U XapaKTe-
PUCTHKH MOJieNieii MaccoBoro o00- 13,5 0,5 - 13
CITY)KHBaHUSI.
6.2. BxX0aHO# ¥ BBIXOIHOH IIOTOKHU B CH- 15 10 i 14
CTeMaX MacCOBOTO OOCTY)KUBaHUSI.
7. Cucrembl MaccoBOro o00CJIy:KMBa-
Hus (CMO). 44 2 4 38
7.1. CMO npu HanTu4uu BXOJHOTO U BBI- 175 0.5 2 15
XOJIHOTO IIOTOKOB.
7.2. | CMO pa3nuuHOi KOH(GHTYPAIIHHL. 26,5 1,5 2 23
8 IIpakTHYeckoe TNpUMeHEHHE Teo-
PHMH  MacCOBOro 00C/Iy:KMBAaHUS 33 1 - 32
(TMO).
8.1. | Ipo6nemsr Moxemuposanus CMO. 16,5 0,5 - 16
8.2. [Tpuknagasie 3agaun TMO. 16,5 0,5 - 16
HUTOI'O 315 12 22 281




4.2. ConepxxaHue TMCUMILUIMHBI, CTPYKTYPUPOBAHHOE MO pa3jiejiaM U TeMam
Pa3znen 1.CyniHoCTh U OCHOBHBIE dTANbI MATEMATUYECKOT0 MOIeJINPOBAHNS
Tema 1.1.Moaeab. MoaeaupoBaHue Kak cnocod ucciegopanns. CoiictBa u 00J1acTh NPUMeHEeHUs Mojeeil
(JIexuus Gecena, 1 yac.)

1.1.1.0cHOBHBIE IOHATHS.

Mogpens - nro0ast Apyras cucTeMa, obyiaaromias Toi ke (HOPMaNbHOW CTPYKTYPOH, YTO M UCXOMHBIA OOBEKT
MIPU YCIIOBUH, €CIU MEXKAY CUCTEMHBIMHU XapaKTEPUCTUKAMU MOJIEIH U O0BEKTa CYIIECTBYET COOTBETCTBUE, €CIIU MO-
JIeNb OoJiee IPOCTa U TOCTYITHA JJIs U3YYCHHS CBOMCTB 00BEKTa-OpUTrHHANA. MOAeIMpOBaHUE — MPECTaBICHUE 00BEK-
Ta MOZETBIO U MONydeHHsT HHpopMaIiu 00 00beKTe MyTeM MPOBEACHHUS IKCIIEPUMEHTA C MOEIBIO.
1.1.2.Buasl MoaeanpoBanus: - Maremarndeckoe; Kommeroreproe; Jlormueckoe; @nsznyeckoe; murammonnoe; ['pa-
(ugeckoe u zIp.
1.1.3.CpoiicTBa M 00J1aCTh PUMEHEHUSI MO/IeJIeH.

1.KoneuHocTh, 2. YupomeHHocTh. 3. JIpnOamKeHHOCTh. . AIEKBATHOCTD .
1.1.4.11esib ¥ OCHOBHbBIE 3aJa4H MO/IEJITHUPOBAHMSI.
Ienb- pazpaboTKa YIpaBICHYSCKUX PEIICHUI
3amauun: BBIICIUTH U (POPMAaNTBHO OMUCATh HAMOOJEE CYIECTBCHHBIC YKOHOMHYCCKHE B3aMMOCBSI3U; HA OCHOBE YETKO
c(hOpMYITHPOBAHHBIX UCXOMHBIX JAHHBIX METOJAMH JICAYKIUH MOJYYUTh BBIBOJIBI, aJICKBATHBIC N3y4aeMOMY OOBEKTY;
HyKTUBHBIM MYTEM IOJIy4aTh HOBbIE 3HAHHS 00 0OBEKTE;
TOYHO U KOMIIAKTHO ()OPMYJIMPOBATh OCHOBHBIE IIOHSTHSI SKOHOMUYECKON TEOPHH.
1.1.5.0cHOBHBIE ACIIEKTHI IPMMEHEHUs] MATeMATHYeCKHX MEeTO0B B pelliecHUH NpakTudeckux npoodaem: Cosep-
IICHCTBOBAaHUE CHCTEMBI 3KOHOMHYECKOH WHpopMmanuu. VHTEHCHU(PUKAIHS U MOBBIICHAE TOYHOCTH SKOHOMUIECKUX
pacdeToB. YTiryOieHHe KOTHIeCTBEHHOTO aHaIi3a YKOHOMIYECKUX Tpo0iieM. Pemenne mpuHIUITHAIEHO HOBBIX 3KO-
HOMHUYECKHX 3a/1a4.

Tema 1.2.IloHaTHE, BUABI IKOHOMHKO-MaTeMATHIECKHX MOJejeiil 1 0CHOBHBIE 3TaNbl UX MocTpoeHus. (Jlekuus
Oecena, 1 gac.)

1.2.1.IToHsITHE M COCTAB 3KOHOMHKO-MAaTEMAaTHYECKOH MOJEJIH.
DKOHOMUKO-MaTeMaTHu4eckasi MOJEIb - BRIPAXKEHUE, COCTOSIIEE U3 COBOKYITHOCTH B3aUMOCBSI3aHHBIX MATEeMaTHYECKU-
MU 3aBHCAMOCTSIMH BEJIHUYUH U (JaKTOPOB, BCE MIIA YaCTh KOTOPBIX MMCIOT SKOHOMUYECKUN CMBICIT.
1.2.2.0cHoBHBIE ITANIbI IKOHOMHUKO-MATEMATHYECKOT0 MO/IeJINPOBaHusl. 3ydueHre CUCTEMBI U TIOCTPOEHHE MOJIe-
. Mzydenne mozenu (MozebHbIN okcniepuMeHT). [lepenoc 3HaHuMi 0 MoJieM Ha pealibHbIil 00beKT. PazpaboTka
YIpaBICHYCCKAX PEIICHHUN.
1.2.3. CocTaB 3KOHOMUKO-MaTeMaTH4YecKUX MeTo0B. [ pynna 0. [IpuHIMIBI 53KOHOMUKO-MAaTEMATUYECKUX METOJI0B:
I'pymma 1. MaTematudeckasi CTaTUCTHKA (€€ DKOHOMHYECKHe mpmiokeHus): ['pymma 2. Maremarndyeckas 9KOHOMHKA U
akoHoMmeTpus: ['pynmna 3. MeTo/1bl HpUHATHS ONTUMAJbHBIX PEIIEHUH, BKIIOYas HccieloBaHue onepaunid: ['pynmna 4.
MeTompl SKCIIepUMEHTATbHOTO H3YICHUS YKOHOMUYECKHX 00BbekTOB: ['pymma 5. DxoHOMHUYeckas KHOCPHETHKA
1.2.4.KnaccupukanuoHHbIe CBOCTBA IKOHOMUKO-MaTeMaTHYecKuX Mojeeil. [Io BpeMeHHOMY MPU3HAKY, O CHO-
€00y JOTMKO-MaTEMATHYECKOIO OTPAKEHHS NeHCTBUTENbHOCTH: T10 1IeJIeBOMY HasHAaYEHHUIO, [10 XapakTepy OTpasKeHHs
NPUYUHHO-CIIEACTBEHHBIX CcBsA3ei, [10 TpeOoBaHMIO IIEIOUYMCIEHHOCTH K pe3yabTaTam pemienus ,I1o cnoco0y oTpaxe-
HHS CTPYKTYPBI CHCTEMBI, 110 TOTHKE MOJAETNPOBAHNS: AHAJUTHYECKHE Moaean, MMuTanmonnbie Mmoaean, Komou-
HHMPOBAHHEIEC MOJICIIH.
1.2.5./10CTOMHCTBO M HEAOCTATKH MMUTAIIMOHHBIX MOIEJIEi.
JlocTonHCTBO: Bojbpmas THOKOCTD ¢ TOYKH 3pEHHS ACKOMIIO3HIUH CIOKHBIX CHCTEM B OTIIMYHE OT KIIACCHYSCKHUX Me-
TonmoB.HenocTarok: 3HaUYUTENBHBIE 3aTPATHl CPEICTB U BPEMEHH Ha CO3JIaHHE MOJENH, OCOOCHHO IPH IOTBITKE ONTH-
MM3ALMH ITOBEIEHUS CUCTEMBIL.

Pazgen 2.CocTaB M IPUHIMIIBI NOCTPOCHU MMUTAMOHHON Moe/IH
Tema 2.1.CyniHocTb, 00,1aCTh IPUMEHEHHSI M OCHOBHBIE 3TANBI HMHTAIIMOHHOT0 MojeaupoBanms. (Jlexius Oe-
cena, 1 Jac.)

2.1.1. CymiHOCTh MMUTAIMOHHOT0 MOJeJTUPOBAHMSA

I/IMI/ITaHI/IOHHoe MOACIUPOBAHUEC — CTaTUCTUYCCKUI OKCIIEPUMECHT, PE3YJIbTAaThl KOTOPOT'O HOCAT OHeHOqHBIﬁ
xapaktep (MpUOIU3UTEIBHBIN), CIE0BATENHHO, HEOOXOAMMO BBIIBIDKEHUE U IMTPOBEPKA CTATUCTHYECKUX TUIIOTE3, HO, B
OTIMYHE OT 0OBIYHOTO JJAOOPAaTOPHOTO IKCIIEPUMEHTA, UMHUTAIHS ITOJTHOCTHIO BOCIPOM3BOANTCSA Ha OBM.
2.1.2.00s1acTh IPUMEHEHUSA MMUTALMOHHOTO MO/IeJINPOBAHUS
Teopernyeckue 3a1a4n B pa3IMuHbIX 00JacTIX HAyKH (MaTeMaTHKe, QU3nKe, XUMUH, ): 8 Mamemamuxe, 8 huzuxe.
[pakTryeckue 3a1a4n.
2.1.3.MeToa0/10rusi IMHTAMNOHHOT0 MOJAEJTHPOBAHUS. METO/IbI CHCTEMHOH JTUHAMHKH; METO/IbI ar€HTHOTO MOJEIH-
POBaHMS; METO/BI MOJIETTMPOBAHMUS TUCKPETHO-COOBITUHHBIX U IMHAMHUUYECKHX CHCTEM; METOJIbl CTOXaCTHYECKOTO UMH-
TAIIMOHHOTO MOJICTUPOBAHMS; METO/IbI SBOJIOIIMOHHOIO MOJIEITMPOBAHHMS
2.1.4.91eMeHTHI UMUTANMOHHON Moaeau. J1Ji1 uMUTAINH JOJDKHA OBITH CHOPMHUPOBAHA HMHUTAIIMOHHAS CHCTEMA.
SAapo, BHYTPEHHEE MaTeMaTHIECKOe 0OecreyeHNe. BHEITHEE MAaTEMAaTHIECKOe 00ecIIcUeHHE.
2.1.5.9T1anbl UMHTAHOHHOTO0 MoAeMpoBaHus. OnpeneseHne CucTeMsl, (GOPMUPOBAHNE BEKTOPA COCTOSIHUS CHUCTe-
mbl. Co3nanne Mozenu (T.6. popMaTn30BaHHOM cXeMbl ponecca). [loAroToBka 1 npeacTaBIeHHE B COOTBETCTBYIO-
meit popme HeoOXonMMBIX TaHHBIX. [loAroTOBKa anropuTMa U ero orianka. Tpancisanua moaenn. OLeHKa aJeKBaTHO-
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ctu Mmozienu. Ctparernyeckoe iannpoBanue. Taktiuueckoe manuposanue. [Iposepka paboTocnocoOHOCTH MOAEH
(Bepudukauusi, Baaugaumus). 11. Dxcriepumentuposanue. 12. Marepnperanus moaenu. 13. Peanmusamus. 14. Jloky-
MEHTHPOBAaHHE.

Tema 2.2.CTpyKTypa Moaeaupyiouero airopurma. (Jlexmus 6ecena, 1 gac.)
2.2.1.@opmaan30BaHHAS CXeMa Mpolecca H MOAeTUPYIOLIHI aIrOpUTM
PazpabarsiBaeTcsi B pe3ynbTare: CTpyKTYpU3alu OOBEKTa C BBIACIEHUEM MOAEIEH 00BEKTa U CBSI3eH MEXTy HUMH Ha
OCHOBE TpeOOBaHMI:
2.BbIOOpa MaTEMaTHYECKOTO METO/Ia OTMCAHUS KaXIOT'0 MOJIYJIsl HA OCHOBE 3HaYeHUs (PU3NUYECKON IPUPOJIBI OOBEKTA U
BO3MOXKHOCTEH BBIYUCIHUTEIILHON TEXHUKH. 3.II0OCTPOCHHSI OJIOK-CXEMBI U €€ IeTaTH3al1H.
2.2.2.CoctaB (popmMaau30BaHHOI CXeMBbI MpoIecca: YIpapistonas 0JI0K-cCXeMa; ONHMCaHNe KaKI0T0 MOTYJIsl; HauMe-
HOBaHME Ka)K/IOH pelIaeMoii 3a1a41; COCTaB BXOJHOH M BBIXOJHOW HH(OpPMAIINK, YHCIIOBBIEC JaHHbIE; ONUCAHHE TIPaBHII
nepesayy yrnpasJeHus! OT OJJHOTO MOJYJISl K JPYyroMy. BpeMEHHOH rpaduk peleHus 3a1a4u.

Tema 2.3.3aganue BpeMeHH B HMUTAIIMOHHOI Mo/eIH.
2.3.1. OcHoBHBIE cTIOCOOBI U MPUHIUIIBI MOAETUPOBAHUS BpeMeHH
Crioco0bI 3aJaHus BpEMEHH OIIPEICIISIFOT IPHHIUIIEI TOCTPOSHHS. MMUTALMOHHBIX MOJICTUPYIOMINX aJITOPUTMOB
IIpaBu0: cOOBITHE, KOTOPOE IPOMCXOJUT B MOMEHT BPEMEHH 1 , MOXKET MOIEIHMPOBATLCA TOJNBKO MOCJE TOTO, KaK
HPOMO/JIENTMPOBAHEI BCE COOBITHS, MPOU3OIIENINE B NPELITYLINI MOMEHT BpeMEHH fj.1.
Ipunnunet: [ToBpeMeHHOE MOIEIUPOBAHKE C AETEPMUHHPOBAHHBIM IIaroM (MpHHOHN «Aty»). MoxaenupoBaHnue 1o
«OCOOBIMY COOBITHSIM, WJIM MOJICTUPOBAHUE CO CIYYalHBIM I1aroM (mpuHIU «St»). [1o3assBoUHBIN CHIOCO0.
2.3.2.MeToJ NOBpeMEHHOI0 MOJAETUPOBAHUA C 1eTEPMUHMPOBAHHBIM LIATOM
Al — MHHHMaJbHO BO3MOJKHAs (DMKCHPOBAaHHAs BEJNYMHA, AT MOAEJIMPOBAHHUS, B TCUCHHE KOTOPOTO HE MEHSETCS
CHCTEMa U €€ DIICMEHTBHI.
ANTOpUTM OJHOBPEMEHHO ITO3BOJISIET IPOCMATPHUBATH BCE HJIEMEHTHI CHCTEMBI uepe3 At 1 CBSI3M MEXIly HUMH Ha Kax-
JIOM i-OM Iare.
2.3.3.MeTo1 NOBPEMEHHOT0 MOAeITHPOBAHUS €O CIYyYAHHBIM LIATOM t' = At tl — JAt
«Oco6oe» cocTosiHUe - 11000 CKAYKOOOpa3HOE KaueCTBEHHOE 3MEHEHHE CUCTEMBI, coBnaaafoliee ¢ mocrymieHneM
B CUCTEMY BHCIIHUX BO3HeﬁCTBHﬁ, WJIK KOTJa U3 BBIXOJHBIX XapaKTCPUCTHUK OAHA BBIXOAUT 3a T'PaHUILY obnactu J01my-
CTHMOCTH.
2.3.4.I1o3astBoOYHBIIi crIOCO0
3asBKa — nHpOpMANNs, AETANH, 3aIBKA HA HHCTPYMEHTHI U T.J. AJNTOPUTM IIPOCIIEKHUBAET IPOXOKIACHUE KaXKIOH 3a-
SIBKH OT €€ BXO/IOB B CHCTEMY JI0 BBIXOJIa U TTOCIIE 3TOTO MEPEXOUT K PACCMOTPEHUIO HOBOII 3asBKH.

Tema 2.4.IlocTpoenne MoeJIMPYIOIIHUX ATTOPUTMOB.

2.4.1.MeTo1 nOBpeMEeHHOI0 MOJAETUPOBAHUSA CO CIYHYAHHBIM LIATOM
[IpenMer uccnenoBanms: CKIa HHCTPYMECHTOB.
Llenb ucciieIOBaHMs: ONPe/IeIeHHe CPETHET0 BPEMEHH MIPOCTOS B pe3yJIbTare 0KUAaHus: 00CIY)KUBaHUs OJHOW 3asIBKH
B 3aBUCHUMOCTHU OT KOJIMYECTBA KIIaIOBIIIUKOB.
2.4.2. Tlo3assBOYHBIH c1IOCO0

PaccmarpuBaetcst paboTa MOTOYHOM JTMHUU U3 YEThIpeX pabOouuX MECT, IPUYEM TEXHOJIOTHS U3TOTOBJICHUS NpEay-
cmarpuBaet 4 ocnosuvix (A) u 2 kommponvhvix (K) onepauun. HeoGX0auMo ONpenennTs CPEHION MPOU3BOIUTENb-
HOCTh NOTOYHOU JIMHUU B equHUILy BpeMeHH (V) U k03D UIHEHTBI «IIPOJIeKUBAHKS) U3ICTHN B OXKUAAHUHA OYEPETHOM

v-d=f
oneparuu (K). T T
Pa3gen 3.Peanu3zanusi UMUTAHOHHON Moaeau Ha DBM
Tema 3.1.MojaenupoBaHue kak dxkcnepumedT. Meron Monte-KapJio.
Meton MonTe-KapJio - 3T0 MeTOJ CTaTUCTUYECKUX UCIIBITAHUN, OMH M3 METOJI0B CTATUCTHYECKOT0 MOJEIUPOBAHUS,
OCHOBaHHBIN Ha MOJIEH «4EepPHOTO AluKay. [I[puMeHseTcs B TeX ciydasix, Korjaa: OCTPOCHUE aHAITUTUYECKOW MOIETTH
HEBO3MOYKHO WJIM 3aTPYTHEHO MO NPUYHMHE OONBIINX WIIM HEJOMYyCTUMBIX ITOTPELIHOCTEN; HATYpHOE HCCIIEI0BaHUE
HEBO3MOYKHO WJIM HEXKEJIATEIbHO; HE0OX0AMMO HE TOJIBKO HaOJII0AaTh 32 Pa3BUTHEM MPOLIECCa B HEXKENIATEIbHBIX
HaIpaBJICHUSX, HO U OLICHUBATh TUIIOTE3bI O MapaMeTpax HeXKeNaTeIbHbIX CUTYalUH.
J71s1 IpoBepKU rMIOTE3 UCIIOJB3YIOTCS: KPUTEPU xz (xematenpro N>100);kpuTepuii Konmoroposa .

TEMA 3.2.Cnoco0bl reHepaniu cay4aiHbIX YuceJ B MMUTALMOHHOM MO/EJIMPOBAHUH.
- UHBEPCHBII;
- aNMpPOKCUMAINS HEIIPEPHIBHON (hyHKIHEH;
- HCIIOJIb30BAHNE CTATHCTUYECKOTO COOTHOIIEHUS PacIpeleNeHus;
- UCMOJIb30BAHUE LIEHTPAIBbHON NpeAeIbHON TEOPEMBI TEOPUU BEPOSITHOCTU
- aBTOMAaTU4ECKasi FeHepaLys ¢ IOMOUIbIO S3bIKOB IIPOrPaMMUPOBAHUS.

TEMA 3.3.MopaenupoBaHue cIy4aiiHbIX COOBITHIA.
3.3.1. MopennpoBaHue CIy4aifHOro cOObITHS A.
P(4) = p; - BeposiTHOCTb COOBITHS 4.



Jnist ompeneneHus p UCIOJIB3yeTCsl OCIIeI0BATEILHOCTD CIIy4aifHbIX YHCEN, PABHOMEPHO PACIpEe/ICHHBIX B HH-
tepsaie [0;1].

CuuTaeTcs, YT0 COOBITHE A CITYYIHIIOChH, €CIH X;<p.

3.3.2. MoaeanpoBaHue NOJHOW IPyNIbI COOBITUIH A1, Ay,..., Ay,

CoObITHS HACTYTAIOT C BEPOSTHOCTIIMH: P1, P2, --.,Pn.

3.3.3. MoaeanpoBaHue TUCKPETHOM CJIy4aiiHO BeTHYHHBI.

JlucKpeTHas cilydaiiHas BeJMYMHA IPUHHMACT KOHCYHOE YHCIO BO3MOXKHBIX 3HAYCHHIl C BEPOSTHOCTAMH [,
=/..m.

MeTtonom mocnegoBaTeIFHOTO TPUOIIDKEHHS TOIOUPAETCS TAKOEe JUCTIO T, ‘{T06blipj <x Szr: P

j=1 j=1

3.3.4. MopenpoBaHue CJO0KHBIX CJIYYaiiHBIX COOBITHIA.

Eciu A m B — ucxonHble COOBITHSI, HE3aBUCUMbI MEXy COOOI M UMEIOT BEPOSITHOCTH HacTyruieHus P(4) u P(B) u
CYIIECTBYET BO3MOXXHOCTb IBYX BapUaHTOB MOJAEIHPOBAHUSI.

TEMA 3.4.Mopaennb Bxoaa.

3.4.1. O6mue npuHUUNBI PYHKIMOHMPOBAHUSA MOIeIH BX01a

Jlnst BBeACHUS B MOJEIUPYIOUIUN aITOPUTM CIIyJalHBIX (PaKTOPOB HCIIONB3YIOTCS CIICIHANTbHBIE MOJECIH NMHTA-
IIUM CITy9alHBIX BEIMYUH U COOBITHH. DTN MOJENH SIBISIOTCS OCHOBHBIMH, T.K. BCE OCTAJIbHBIE JEHCTBHS CBOASATCS K
peoOpa30BaHMIO MOJTYYEHHBIX IO COOTBETCTBYIOIIMM IpaBHIaM CIydaiHbIX umcels. [loaToMy HEoOXonMMo HMETh
BO3MOKHOCTb T€HEpAIMN CIyJalHBIX YHCEIN, JUOO0 PaBHOMEPHO PACIpPENENCHHBIX, 00 pacHpeiesieHHbIX ¢ Tpedye-
MBIMH XapaKTepHCTHKaMHU.

B MMUTaIMOHHBIX MOJENSX BBIOOPKH, COOTBETCTBYIOILIHE JIOOOMY BEPOSITHOCTHOMY PAacCIpelesIeHHI0, IIPOU3BO-
JITCSl HA OCHOBE HCIIOJIb30BAaHMSI CIy4alHBIX uncen u3 uarepBana [0;1], ucxoas u3 cleayromux YCIOBHIA:

1) Bce uncna u3 unatepBana [0;1] JOMKHBI MOSBISATHCS C OJMHAKOBON 4aCTOTON (BEPOSTHOCTHIO).

2) [ocnenoBarenbHbIE MOJIOXKEHUS ToueK B nHTEpBaie [0;1] reHepupyroTcs ciay4ailHBIM 00pa3oM, T.€.: TH TOUKH
HE3aBUCHMBI U HE KOPPETUPOBaHHBI.

Jlnist monmy4eHust «IceBoACIydaiiHbIX» uncen Ha uaTepsaie [0;1] npuMenstoTcs apudpMeTHUIECKHe METOIbI, U3 HUX
Hanbosee 9acTo — MyJIbTHINIMKATHBHBII KOHIPYIHTHBIH MeTO.
3.4.2.9Tanbl CTATUCTUYECKOM OLEHKH CIYy4YalHbIX BO3/1eicTBUIl

1) Ha ocHOBe psina umcen, OTpakaroliX HCCIIEI0BATENbCKUI MpoIiecc, cTponuTes rpaduk GyHKIUK pacrpenene-
HUA. 2) OnpenensioTcs cayvaitHsie uncia B uHTepBaie (0;1). 3) OT Touku Ha ocH Y TPOBOIAT TOPU30HTAIBHYIO JIMHUIO
JI0 TIepecedeHHs] ¢ KPUBOW pacIpesieNieHns], 3aTeM OIpPEeIsTioT TpedyeMoe 3HAaYeHHE CIIydaiiHO BEIWYMHBI Ha OCH
(MepneHauKyYISIp BHU3). DTambl 2 U 3 MOBTOPSIOT AJIS BCEX CIy4YaiHBIX YHCEN, CIEAys TOMY MOPAAKY, B KOTOPOM OHHU
OBLIH TOTyYEHBI.

Tema 3.5.Moaenb Boixoaa. (JIekuus Oecena, 2 yac.)

3.5.1.0cHOBHBIe NPMHIUIBI (PYHKIMOHUPOBAHUS

Moens BbIXO/a MPEACTABISAET cO00# 00pabOTKy peaau3aiuy CIydalHbIX Yicea. B UTore mojydeHue BBIXOMIHOM
Mo/iesu HH(OpPMAaIIMK, B TOM YHCIIE: ONpeielieHHe OCHOBHBIX YHCIIOBBIX XapaKTEPUCTHUK CIy4ailHO# BEIOOPKH; ompene-
JeHue (OpMbI M TApaMeTPOB 3aKOHA pacIipeAeIeHus; ONpeIelICHHe CTaTHCTHIECKOH 3aBUCUMOCTH MEXTy BXOJHBIMH 1
BBIXO/IHBIMH JIaHHBIMHU C IIPOBEPKOI 3HAYMMOCTH TOCTPOCHHON MOJAENM W OTAEIBHBIX ee mapamerpoB./lns pemeHus
9THX 3aJja4d MCHOJIB3YETCs] TEOPHS NPOBEPKH CTATHCTUUECKHUX T'HITOTE3: TI0 MMEIOIMMCSI BBIOOPOUYHBIM JaHHBIM HE00X 0-
JIMIMO NPUHATH HanOoJiee 000CHOBaHHOE PEIICHHE B BUJIC NTapaMETPOB I'eHEPAIbHOI COBOKYITHOCTH.
3.5.2. TIpouenypa MCHBITAHUS CTATUCTHYECKUX TUMOTE3.

Dran 1. ®opmMynupoBKa HyJIeBoil (MCXOaHOM) runoTessl Hy s yTBEpXkIAEHUS TOTO, YTO BHIGOPOUHAS
CTAaTUCTHUKA COTJacyeTcs C NMPUHATHIM MapaMeTpPOM TeHepadbHO! COBOKYNHOCTH C Yy4€TOM BO3MOXHOCTHU
MCIIOJIb30BaHUsI M3BECTHOT'O BEPOSTHOCTHOI'O pacmpezeneHus. Jlo Havyajga ncciegoBaHuil GopMyiaupyercs

TaKkKe W anbTepHATMBHON rumoresa Hy.

Ortan 2. Bei6op ypoBHS 3HAYMMOCTH WJIM JOBEPUTEIHHONH BEPOSTHOCTH C YUYETOM CYLUIECTBEHHOCTH pa3-
JUYUH MEXIy BBIOODOYHOH M TeHepaJbHOM XapakTepHCTHKOH. Drtam 3. OmnpejeneHne KPUTHUYECKUX BeEJ M-
YUH (CTATHCTUYECKUX KPUTEPHUEB), T.€. MOKa3aTelel, BEIYMCIAEMbIX Ha OCHOBE (DAKTHUYECKUX HAOII0NeHUN
U JAIOIHUX OCHOBAHHE N CYXKJIEHUS U NPUEMIEMOCTU TMIOTE3bI.

Oran 4. [IpoBenenue c1y4aiiHOW BEIOOPKU TaHHBIX.

Oran 5. Pacuer mpoBepoyHON CTaTUCTUKH, CPAaBHEHHE €€ ¢ KPUTHIECKUMH BeTMYNHAMH U ()OPMYITHPOBKA BEIBOIOB.
Cumnrtaercs, 4To Bce paCCMOTPEHHbIE BEIOOPOUYHBIE TaHHBIE H3MEPEHBI C OJTUHAKOBON TOYHOCTHIO.
3.5.3.OcHOBHBIE CTATUCTHYECKHE KPUTESPHH

OnHako OOBIYHO MBI CTAJIKHBAEMCS C HECKOJBKUMH CTaHAAPTHBIMHU cliydasiMu. BeibopodHast cTaTuCcTHKA
— CpenmHss, OOJA W JHUCIEepCHS NOTUHUHAIOTCS nubo HopmainpHOMy, nubo t, F miam xu-xBampart-
pacnpeneneHusaM.
3.5.4.UccirenoBanne CTaTHCTHYECKOI 3aBHCHMOCTH B HMHTAIIMOHHOH MO/IeJIH

Jlns onpeneneHus CTaTUCTUUECKOHM 3aBUCHUMOCTU MEX]y BXOAHBIMU U BBIXOJHBIMU XapaKTEPUCTUKAMU U IIPOBEP-
KU 3HAYUMOCTH MOJICTMPYEMOIl 3aBUCUMOCTH UCIIONb3YETCs alapaT MHOTO(GaKTOpHOI U 0JJHO(GAKTOPHOH perpeccuu.
B cBs3M ¢ TeM, 4TO NpH NMPOBEICHUU DKCIIEPUMEHTOB HESCHO, Kakas M3 (YHKIMH HamIydlinM OOpa3oM OINUCHIBAET
3aBUCHMOCTb MEX/1y (haKTOpaMH, BHIOUPAIOT HECKOJIBKO TAKUX (DYHKIIUH.
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Tema 3.6.Moaeab o0paTHoii cBsa3u. (JIexmus Oecena,2 Jac.)

3.6.1.00111e NMPUHITUNBI TOCTPOEeHNs U (PYHKIMOHUPOBAHUSI MO/IeJIH O0PATHO# CBS3H.

IocTpoeHue 3TUX MOjeNeil OCHOBAHO Ha MCIIOJNB30BAHMH TEOPUU ONTUMAIBHOTO MJIAHUPOBAHHS IKCICPUMEHTA,
KOTOpast MO3BOJISIET COKPATUTD YKHCIO HEOOXOANMBIX HMHUTAIIMOHHBIX SKCIIEPUMEHTOB MPH COXPAHCHUH 3alaHHOW TOY-
HOCTH IyTeM 000CHOBAHHOTO BBIOOpA 3HAYCHUI yMPaBIsIEMBbIX MEPEMEHHBIX.B 3TOM Teopuu Assi onucaHus pe3yabTH-
pyIOIeil XapakTepUCTUKH (KPUTEPHS ONTUMAIBHOCTH) HCIIOIb3YETCs MOJTMHOMUAIIBHBIC MOEIH, KOTOPbIC alllpOKCH-
MUPYIOT PEabHBII BU IEJICBON (QYHKITUH.

OOmMii BU MOTUHOMA!

f(w)=Y =h, +z:bixi +Zbinin +Zbijxi2... =by, +b,X, +... 0, %X, +b, X2 +b,, X2 +...
i-1 i<j

f(w)=Y HasbiBaeTCcs QyHKIMEH OTKITHKA, TOBEPXHOCTHIO OTKIIMKA HIIH XapaKTEPUCTHICCKOM MOBEPXHOCTHIO.

3.6.2.0cHOBBI TEOPHH IJIAHUPOBAaHUS IKcNepuMenTa. IliaH 3kcnepumenTa.

WHadopmanns 11 MpoBeIeHNS SKCIIEPUMEHTA 3alHChIBACTCS B BUJIC MaTPHIBI MIIAHUPOBAHHS 3KCIICPUMEHTA, KO-
TOpasi Ha3bIBACTCS IUIAHOM JKcHepuMenTa. Jist mosxydeHns Ko3((GUUHEHTOB perpeccud b ¢ BRICOKOW TOYHOCTBIO H
JIOCTOBEPHOCTHIO K IUIAHY SKCIIEPUMEHTa MPEABSBIIOT Pl TpeOOBAHUH, YTO MPUBOANUT K (POPMHUPOBAHUIO Xpmi 3HAUE-
HUH 110 omperesieHHbIM npaBuiaM. [Iponenypa BeiOopa 1mogo61acTi MpOBEACHHUS SKCIIEPUMEHTA COCTOUT U3 IBYX 3Ta-
MOB: BBIOOP OCHOBHOT'O YPOBHS X,i; BBIOOp MHTEpBaa BapbUpoBaHus (M3MeHeHust) i-ro ¢gakropa I;

[TonHBIM (aKTOPHBIM SIBISIETCS] SKCIIEPHUMEHT, B KOTOPOM PEATU3YIOTCS BCE BO3MOJXKHbIE COYeTaHHs (PaKTOPOB HIIH
ux yposHe#. O0beM MOJIHOro (aKTOPHOTO dkcnepuMmenTa coctaBut 2". Kak IpaBuiio, MojHbI (GakTOpHBIN sKcHepH-
MEHT COJICPKUT N30BITOUHYIO HH(pOpMaIHio. [I03ToMy BMECTO HOJIHOTO MPOBOAAT APOOHBII (haKTOPHBIN SKCHEPHUMEHT.
3.6.3.Buasbl U cBoiicTBa (PaKTOPOB.

MaremaTiyeckre METO/bl 3TOW TEOPUM  OCHOBaHbI HAa KMOSPHETHUECKOM MpEACTaBICHUH Ipoliecca (T.e.
IpoLecc Kak YepHBIA SIIUK). B 3aBUCHMOCTH OT pOJIM B SKCIIEPUMEHTE BBIACISIOT (akTopsl: X (BXOJbI) — 9K30TCHHBIC
IIepeMEHHBIE, YIpaBisieMble; Y (BBIXOAbI) — YHJIOTCHHbIE IEPEMEHHBIE (PEaKIUsl CUCTEMbI). 3HaYCHHUS, KOTOPBIE MpPH-
HEMaOT Xi GakTopsl HA3BIBAIOTCS YPOBHIMH, HA0OOP STHX YPOBHEH onpenessieT YCIOBHUs MPOBEACHHS SKCIICPHMEHTA.
Kaxnomy Habopy ypOBHEH COOTBETCTBYET OIpEAeieHHasi TOUKa B MHOTOMEPHOM IIPOCTPAHCTBE, KOTOPAast HA3bIBACTCS
(hakTOpHOH. DKCIIEPUMEHTHI IPOBOJAT TOJBKO B TOYKaX HOMyCTHMOH oOmacTh. [IoBepXHOCTH peakiuy - BHUA 3TOH
(yHKIINH 10 POBEICHUS SKCIIEPUMEHTa HE U3BECTEH.
3.6.4.ITpoueaypa BbiOOpa Mo100/1aCTH MPOBEAEHHUS IKCIIEPUMEHTA

Jist moucka onTuMyMa B 00JIacTH OmpesieieH s (akTopoB Xj, X, BBIOMPAIOT MPOU3BOJIbHYIO TOUYKY A;. B okpect-
HOCTSIX 3TOW TOYKH BBIJCISIIOT MAJIyl0 00J1acTh, B IIpe/ieNiaX KOTOPOH MOXKHO Oonucarh (PyHKIHUIO OTKJIMKA MOJMHOMOM
nepBoi cTenmeHu. B 3Toi mojo0macTu MpOU3BOAST CEPUIO IKCIIEPUMEHTOB (TOYKH |), KoTOpas HeoOXoauma Jyisl TMo-
CTpoeHUs (TUHEHHON) MOJIeINH. y=b, +ibixi;

i=1

Koaddummentsr perpeccun bj HCTONB3YyIOTCS TS ONPEICICHIS HAPABICHNS TPAJMEHTA, CIIEAys KOTOPOMY, OCy-
IIECTBISIETCS] BBIOOP HOBOW TOUKH Aj, BOKPYT KOTOPOH ITPOBOIMTCS HOBAsl CEpUs SKCIIEPUMEHTOB. I'paiMeHTHBIH Me-
TOJX - METO/I MUHUMH3AINH (PyHKIIMM MHOTHX IIEPEMEHHBIX (LleJIeBOM (YHKIUH). METO COCTOUT B TOM, YTO TTOCIETY-
fomiee NMpuOMIDKeHne (GYHKOWMM TOJydaeTcs W3 TNPEIbIAYIIET0 CMENIeHHEM B HalpaBIeHWH, NPOTHBOIOJIOXKHOM
HAaIpaBJIeHUIO I'PaJIMCHTa [eNIeBO (QyHKIUH.
3.6.5.11oc1e10BaTeILHOCTD A0CTHKEHHUSA ONITUMYMaA.

1. O6paboTKa IKCIIEPUMEHTAIBHBIX JAHHBIX SKCIIEPUMEHTA U OIIEHKA MapaMeTPOB PErpecCHOHHON Mojenu bj. 2.
Pacuer cocrapnsrornux rpaguenrta. 3. [lombop maciraba 1uisi OnpeneeH s mara U3MEHEHHs] OCHOBHOTO ypoBHs K. 4.
PacueT HOBBIX 3HaYEHNI OCHOBHBIX YPOBHEH (haKTOPOB.

5. Pacder 3HaueHWil 1eneBOM (QYHKIUMH [UIS TOYKH C HOBBIMH KOOPAMHATAMH M CPaBHEHHE STOTO 3HAYECHHUS C
HAMTY4IINM W3 3HA4YEHUH IesleBoi (YHKINHU, PAaCCUNTAHHOM IO MPEABIIyNIeil cepuu dSKcrepuMeHToB. 6. Ecnm mar
BapbUpOBaHUs (PaKTOPOB BEIOpAH MPABWILHO (T.€. TOIYYECHO YIIyYIIeHHEe 3HAUYEHUS [eTeBOW (QyHKITUH), TO HEOOXO0IH-
MO TIPOJIOJKHTH YBEIHYCHHE OCHOBHBIX YPOBHEH (hakTOpoB Ha BennuuHy KAI, MHaYe HEOOXOIMMO M3MEHUTDH MacITad.
7. 3HadueHHe TOYKH, B KOTOPOH JOCTHTHYTO MAaKCHMAJbHOE yIy4IIeHHE IeJIeBOH (PYHKINH, TPUHUMAIOT 3a HEHTp IO-
J00JIacTH MPOBEJICHHUSI HOBOTO SKCIIEPUMEHTA. B OTHOIIEHNH 3TOI TOUKM 3Talbl CO BTOPOTO MO MIECTOH U ONPEAENIIOT
HaIpaBJICHUE IPaJUEHTA.
3.6.6.0nTUMHU3aNUs B MMUTALMOHHOM MO/eJTUPOBAHUM

VimurannoHHass MOAENb CTPOMTCS BHE PaMOK ONTHMH3AIMOHHOTO mponecca. Crienuduka ONTUMU3ALMA 110
CPaBHEHHIO C ONTHMU3ALEd Ha OCHOBE aHAIUTUYECKUX MOAENEH MposBIsAeTca: 1. B UMHUTAIMOHHOM MOJEIMPOBAHUU
OIIGHUBAETCS PE3yIbTaT pabOTHl CUCTEMBI ITPH 3aJaHHBIX 3HAYCHUAX YIPABISIEMBIX IEPEMEHHBIX, KOTOPBIE PaccCMaTpHh-
BAIOTCSI KaK BXOJHBIC JaHHBIC. 2. ONTHMHU3AIMOHHBIN IPONECC Peann3yeTcs C IMOMOIIBI0 CHCTEMAaTHUECKOTO N3MEHEHHUS
3HAYCHHS YIIPABIAEMBIX IEPEMEHHBIX C ITOCTIETYIOIINM MTOJTyYeHHEM Pe3yIbTaTOB IPOTOHA.

Paznen 4.A1eKBaTHOCTh U TOYHOCTh HMHTALMOHHBIX MojeJIei
Tema 4.1.0cHOBHbIE IPUHIMIBI OLIEHKH aIeKBATHOCTH MaTeMaTHYeCKOH Mo/ esIn.
Ion anexBarHOCTHI0 M noHNMaeM cTeneHb OTPaKEHUs ITapaMeTpaMy MOJAEIN XapaKTEPUCTHK HCCIIEAyeMOn
CHCTEMBI C TOYHOCTBIO, TpeOyeMOi I KOHKPETHOTo uccieoBaHus. OLeHKa aieKBaTHOCTU BIPSMYIO Majo pealbHa, U
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YaIle BCEro PyKOBOJICTBYIOTCSI KOCBEHHBIMH cOOOpakeHHsAMHU. CriocoObl OLIEHKH aJeKBaTHOCTH: 1) Bepudukanuu, 2)
OLIEHKA MPUTOJHOCTH MOJIEIIH.

Tema 4.2.ITorpemiHOCTH MOAeTHPOBAHUS
4.2.1.BuKkpl IOTpelIHOCTell MaTeMaTHYeCKUX Mojeeii

Bun
CTH

HOTPELIHO-

IIpuunsbL

dopma KOHTPOJIS

1. Pesynprar He-
3HAHWA WIN He-
MPaBIJIBHOTO  3a-
JaHUA MCXOAHBIX
JITAaHHBIX

3aMeHa cIy4aliHBIX W HEOIPEIeICHHBIX (hak-
TOPOB MOJEINH JCTEPMHHUPOBAHHBIMU BeJIU-
YMHAMH C LIENBI0 YMEHbLICHHS 00beMa BbI-
YHUCJICHUH ¥ HETOYHOCTH allpUOPHOM OLICHKH

Hcnonp3oBaHNE METOAOB TEOPUN UyBCTBHUTEIb-
HOCTH, OCHOBAaHHBIX Ha JIMHEAPHU3ALMH HCCIIe-
JOyeMo# (YyHKIMH C LEJBI0 ONPEIEICHNS BIIUSA-
HUsI (PAKTOPOB HA U3MEHEHHE PE3yJIbTATOB.
WHTepBanbHast OlleHKa BXOJHBIX (haKTOPOB.

2. YmpouieHue
HCXOJHOM  MaTe-
MaTH4YeCKOM MO-
Jenu

IMonyuyeHrne TPUOTMKEHHOTO, HO 00s3aTeNb-
HO QHAJWTUYECKOTO PCIICHUS, 3aMEHsA
CJIO)KHBIC ~MAaTEMAaTHYECKUEC COOTHOIICHHS
0oJiee MPOCTHIMU

Pacuet ommbok anmpokcumanuu

3. JuckperHas
peamuzanus = Ma-
TeMaTHIECKOI

Mozaenu Ha DOBM,
B TOM  4HCIIE
OmMOKH OKpyTIIe-

a) KOHeuHas pa3psaHocTs OBM;

0) MCIIONTP30BaHNE YUCIICHHBIX METO/IOB IPH-
BOJUT K 3aMCHE OECKOHEYHOTO BBIYHCIH-
TENBHOTO TIpoIllecca KOHEYHBIM (HampuMep,
HHTETpal — CyMMa, PEIeHHE CHCTEM ypaBHE-
HUR).

BI>160p TaKuxX MCTOJ0B ,HI/ICerTHOfI pcaiunsa-
I MOJEIN, KOTOPBIE Ha OCHOBE MMECIOIIUXCS
JAaHHBIX MO3BOJIAIOT YTBCPIKAATh, YTO BLISABJIICH-
HbIC IOT'PCHIHOCTHU HC MPCBLIIIAIOT 3dJaHHbIC

HHS U METOIHYeE-
CKHE OIINOKH

VYBenuueHne o0beMa BBIOOPKH, COOTBETCTBHE
CTPYKTYP...

4. OrpaHuyeH-
HOCTb CTaTHCTHKH

Ectp BBIOOpKa U reHepalibHasi COBOKYIHOCTb,
KOTOpBIE HE COBMaAaloT (OmMOKHM Habmoze-
HUS ¥ OIIHOKH PENPe3eHTaTUBHOCTH)

4.2.2.Pacyer cyMMapHOIi MOrpPelIHOCTH MO/IeJIH.
OmudKy penpe3eHTATUBHOCTH: Cly4aiiHbie (0OYCIOBICHBI PACXOXICHHUEM 3MIUPUYCCKOTO U TCOPETHUCCKOTO
pacnpesieneHus); CUCTEeMaTH4YecKue (HECOBEPLICHCTBO METOJMKH PacueToB M CHUCTeMBI cOopa u 00paboTKM JaH-

Hbix). CyMMapHast omoKa MOJCH s - [67, g2 -

4.2.3.PacnpeneeHue J0NMyCKOB Ha yNpaBJjisieMble llepeMeHHbIe.

Bnusinue momycKkoB M Bapuanny 3HAYEHWH YHPaBJISIEMbIX IIEPEMEHHBIX HEOOXOIMMO YUHTHIBATH IO CIIETYTO-
UM TIPUYAHAM!
1) B ciury orpaHn4eHHOCTH BPEMEHH, CTOMMOCTH ¥ BO3MO>KHOCTH TIOCTPOESHUS MOJIEIIH;
2) Bo3neiicTBrE BHEITHUX YCJIIOBHH, KOTOPbIE HE YYTEHBI B MOZEIH, KOTOPbIE M3MEHSIOTCS B TEUEHUE CPOKa (YHKIIHO-
HUPOBAHMS OOBEKTA.

Jlomyck — yCcTaHOBJICHHOE JIOMyHIEHHE OMIMOKH, MO0 B mapamerpe, 1100 B IPYruX TPEOOBAHUSIX, OTPaXKaro-
M€ MaKCUMaJIbHO JOIYCTUMYIO OLIHOKY, B IIPOTHBOIOJIOXKHOCTh K JI€HCTBUTEIBHON OIIMOKM B KaXKAOM KOHKPETHOM
ciydae. Eciii M3BECTHBI JIONYCKM HA XapaKTEPUCTHKKU MOJENN M M3BECTHBI CBSI3U MEXIy U3MEHEHHEM BBIXOJHBIX Xa-
PAKTEPUCTHUK, TO ONPEACIAIOT BEJIUUMHY JOIyCKa Ha 3HAYCHHUE N1apaMeTPOB- De(X)=Dg-Ag, D - mo-
MYCK Ha BBIXOJHYIO XapaKTePHCTHKY, T.€. HA KPUTEPHI ONTUMAaJIbHOCTH, YCTAHABIMBAEMBINH 3aKa34MKOM B TEXHHUYeE-
CKOM 3aJJaHM{ Ha pa3paboTKy MojenH, Ag — CyMMapHas IIOTPeIIHOCTh MOAEITH IIPU PacdeTe BBIXOAHBIX XapaKTEPUCTHK,
De(X)— cymMMapHBIii TOITYCK MO BBIXOJHON XapakTepucTuke E Ha 3HaUeHHe ynpaBIseMbIX EPEMEHHBIX X,

Pa3gen S.MHCTpyMeHTAJIbHBIE CPEACTBA HMUTALIHOHHOTO MO/ICIMPOBAHUS
Tema S.1. SI3bIKH HMHTAIIHOHHOT0 MO/CJIMPOBAHNSA: KOHIENTYyAIbHbIe CBOHCTBA M 0COOCHHOCTH, TPEOOBAHMS,
BH/IbI, aDXHTEKTYypa

5.1.1.TpeGoBaHus K A3bIKAM HMHTANMOHHOT0 MO/ICJIMPOBAHMNS.

B 3aBUCHMOCTH OT CII0)KHOCTH 00bEKTa MOJEITMPOBAHHMS S Liesiecoo0pa3Ho Hcroib3oBanue oo 9BM, mibo JIBC.
B mo6om citydae 3(pGeKTHBHOCTS S Ha MPOrPaMMHO PEATM3yeMOIl MOIE/IH 3aBHCUT OT: MPABUIIBHOCTH CXEMBI MOICITH-
PYeMOro aJirOpuTMa; OT COBEPIIEHCTBA IIPOrPaMMEI;

SA3bIk MporpaMMHpoBaHUsl — HAOOpP CHMBOJIOB, pacno3HaBaeMbIXx OBM u 0003Ha9YaONMX ONeparuy, peainsye-
MBbIE Ha HEM.

SA3bIKM UMHUTALHOHHOIO MOAEJIMPOBAHUSA JeJATCA HA 2 rpynnbl: 1) MamIMHHO-OPHUEHTUPOBAHHEIEC S3BIKH, 2)
MPOLETyPHO-OPUEHTHPOBAHHEIE SI3BIKH.
5.1.2.0c00eHHOCTH HCIOJIb30BAHNSA ATTOPUTMHYECKHUX SA3bIKOB
S3BIKH MMHTAIMOHHOTO MoAeJHpPoBaHus. L{enecooOpa3HOCT HX UCTIONB30BAaHMS 00YCIIOBIICHA IBYMS (pakTOpaMu:
y100CTBO MPOrPaMMHUPOBAHUS MOJIENH CHCTEMBI, KOHIIETITYaJIbHAsl HAIIPABJICHHOCTh sI3bIKa Ha OIIPE/IeIICHHBIHN Kilace
CHCTEM — JUIsl BBIOOpa OCHOBHOTI'O HANpaBJICHUs NCCIIEOBAaHUH B MAIIMHHOM IUIAaHUPYEMOM IKCIIEpUMEHTE.
5.1.3.ApxuTekTypa f3bIK0B MoAeanpoBanus (ASAM)

ASIM TtpakTyeTcs Kak KOHIICTIIUS B3aUMOOTHOLIEHUN AJIEMEHTOB SI3bIKA KaK CIIOKHOM CHCTEMBI U C JPYrou cTo-
POHBI 3TO TEXHOJIOTHS MEPEX0Ja OT CUCTEMBI K Moziesi. OCHOBHBIE 3JieMeHThI: |.O0BEeKTEl MOJETMPOBAHNUS, KOTOPBIE
0TOOPaXKAIOTCS B S3BIKE C MOMOIILI0 HEKOTOPBIX €0 aTpuOyTOB. 2. ATpUOYTHI B3aUMOJICHCTBYIOT C MpoIleccaMu, KOTO-
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pble afeKBaTHBI pealbHO IpOoTeKaronM B cucteMe. 3.IIponecchl TpeOyroT HEKOTOPBIX YCIOBHUH , KOTOPBIE ONPEAEISIOT
JIOTHYECKYI0 OCHOBY M IOCIIEAOBATEILHOCTh B3aMMOJEHCTBHE STHX IIPOIECCOB BO BPEMEHH. 4.YCIOBUS BIHAIOT Ha
COOBITHSI, UMEIOIINE MECTO BHYTPU CHCTEMBI U MPH B3aUMOJICHCTBUU ¢ BHEIIHEH cpenoid.5.CoOBITHS OTpaskaloT U3Me-
HEHHS COCTOSHUS MOJEIH B IPOCTPAHCTBE M BPEMEHH.

5.1.4.Tpe6oBaHusi, npeabsiBJsieMble K I3bIKAM HMHTAIHOHHOT0 MOJeTUPOBAHHUS

Cosmemnenue , Pasmep, smenenns, BzamocszanHocTs, CTOXaCTHIHOCTB.
5.1.5.0cHoBBI KIaccHPUKALUM A3BIKOB MOEJIMPOBAHMSI.

JIJi MaIMHHOTO MOJETMPOBAHUS CUCTEM MOTYT HCIIOJIB30BaThCs TPU BHUJA BBHIUMCIIECHUH, OCHOBAaHHBIX Ha MpHMe-
HEHUH aHaJOTOBOH, TMOPUAHON M TM(POBON BEIYMCIUTENBHON TEXHUKH. AHAIOTOBBIE U TMOPUAHBIC PEaTH3YIOTCSl HE
MPOTPaMMHO, a ¢ UCHOJIb30BAHUEM AJIEKTPUUYECKUX LIENeH, T.e. A3bIKM IPOrpaMMHUPOBAaHUS HE MCHOb3YyIoTCA. [l MO-
JISTMPOBAHUSI CUCTEM HCIIOJIB3YIOTCSl YHUBEPCAIbHBIE U MPOLEIYPHO-OPHEHTHPOBAHHBIE S3bIKH OOIIEr0 Ha3HAYCHMS
(AI0H) u s13b1KM UMHUTAIIMOHHOTO MosenupoBanus (SIIM), T.e. cnenuan3upoBaHHBIE.
5.1.6.513p1ku MoA€eIMPOBAHUS HENPEPBIBHBIX CHCTEM

HenpeprIBHBIE TIpOIIECCH MOIENIUPYIOTCS C Hcoas30oBanreM OBM u ananoroseix BM, npu atom OBM obmagaror
GoutpIneil HaJEKHOCTBIO B AKCIUTyaTalliy M MO3BOJIAIOT MOIYYUTh OoJice HaJeXHbIe pe3yapTaTel. HempepsIiBHOE Tpen-
CTaBJIEHUE CHCTEMbI CBOIUTCS K COCTABICHHUIO YPaBHEHHsI, KOTOPOE YCTAHABIMBACT CBA3b MEXIY SHAOTCHHBIMH (BHYT-
PEHHHMH) U 3K30T€HHBIMH (BHEIIHMMH) NIEPEMEHHBIMHA MOZEIH, TIPH 3TOM MOTYT HMCIOJIb30BAaThCS J[Ba THUIA ypaBHE-
HUH: u( GepeHInanbHbIe yPaBHEHNS!, KOHEYHO-PA3HOCTHBIE ypaBHEHH. KOMOMHMPOBaAHHBIM Ha3bIBAaeTCS IPEICTAB-
JICHUC CUCTCMbI B BUJIC THUIIOBOM CXCMBI, B KOTOpOﬁ Y4aCTBYIOT JUCKPETHBIC U HETIPCPBIBHBIC BEJIMYUHBI.
5.1.7.513b1xn MoeTMPOBAHUS JUCKPETHBIX CHCTEM

a) SI3BIKU COOBITHIA

0) s3BIKH JeHCTBUI

B) SI3BIKH IIPOIIECCOB

T') SI3BIKH TPAH3aKTOB
5.1.8.CpaBHenue 3¢ GeKTUBHOCTH A3bIKOB MOJEJIMPOBAHUS

O1eHOYHBIE KPUTEPUH MOTYT HCIIOJIB30BATHCA M JUIS A3BIKOB HMHUTAILIMOHHOTO MOJICIMPOBAHMS, M TS SI3BIKOB 00-
HIET0 Ha3HAYECHHUS:
1.BO3MOKHOCTh OIIMCAHUS CTPYKTYPBI M aITOPUTMA IOBEACHUS HCCIETyEMOM CHCTEMBI B TEPMUHAX SI3BIKA.
2.IlpocToTa MpUMEHEHHS Ul IOCTPOCHMS MOJEIH, MAIIMHHON peanu3auy U o0paboTKN pe3ysbTaTOB MOJEIMPOBA-
HUSL.
3.Hpe[[HO‘ITeHI/I}I TMOJIb30BATECJIA: CTCIICHD YHUBCPCAJIBHOCTH A3bIKa 1 3HAKOMCTBO MOJIB30BATCIIA C 3TUM A3BIKOM.
5.1.9.Bb100p A3bIKa MOJIEJTMPOBAHUA CHCTEMBbI

BI)I60p sA3bIKa MOJCIIMPOBAHNA CUCTEMbBI OCHOBAH Ha KJ'IaCCI/I(bI/IKaHI/II/I A3BIKOB UMUTALIMOHHOTO MOJCIINPOBAHUA U
Ha OIleHKe MX 3(p(PEeKTHBHOCTH M MOXKET OBITH NMPEJICTABICH B BHJE AepeBa pemeHUH. Ilepen Tem, Kak IOJIb30BaThCA
3THM JE€PEBOM pEILIeHUi, HE0OXOAMMO pa3padboTaTh KOHIENTYAILHYI0 MOJIENb CUCTEMBbI, OCYLIECTBUTh ee (hopMann3a-
LUIO, BBIIOJHUTB AITOPUTMU3ALUIO MOJENN, MAIMHHYIO peann3anuio.Ficxoas U3 NOCTaHOBKH 3a1a4y MOJAEIUPOBAHUS
KOHKPETHOH CHCTEMBI, IIOCTaBJICHHBIX LIeJIeH, BEIOPAHHBIX KPUTEPHEB OLEHKH 3P (PEKTUBHOCTH M OTPaHUUYCHHUI JenaroT
BBIBOJIBI O Pa3MEPHOCTH 334a4K MOJIEIIUPOBAHMUS.

Tema 5.2. IlakeThbl NPUKJIATHBIX IPOTPAMM MOAEJTUPOBAHUSA. ABTOMATH3MPOBAHHBIE CUCT eMbl MOJAEJIMPOBAHMSA
5.2.1. Ha3znauyenmue u cocras IIITM

IIIM — mpo61eMHO-0OpHEHTHPOBAaHHBIE KOMIUIEKCH M aBTOMAaTH3UPOBAHHBIE cHCTeMBl MozenupoBanus (ACM), koTo-
pBIC TOJDKHBI MTOBBICHTH 3PPEKTHBHOCTD BBIMOJHCHHS T0JH30BATEIIEM CICIYIONIMX NPOIEIYpP: MPeoOpa3oBaHUe K TH-
MOBBIM MaT€MaTHYECKHM CXEMaM 3JIEMEHTOB MOJAETHPYEMOM CHUCTEMBI U ITOCTPOCHHUE CXeM COMNPSDKEHHUs; 00paboTka U
aHaIIU3 Pe3yJIbTaTOB MOJCIUPOBAHMS; PeaIN3allisl HHTEPAKTUBHOTO PEXUMa C MOJIB30BATEIEM B IPOIIECCe MOJEIUPO-
BaHus. B cocraBe II[IM BBIIEISIOT TpU KOMIIOHEHTA: (YHKIIMOHAJIHHOE HAIMOJHEHHE; SI3bIK 3aJaHHIA; CUCTEMHOE
HaIlOJTHEHHE.

5.2.2.ABTOMATH3HPOBAHHBIE CHCTEMbI MO/ICJIMPOBAHNS.

Crpykrypa ACM: (1 ¢opmupoanue BJ] 06 o6vekre Mmoaenuposanus (BJ10); (2 mporpamma dopmuposanus b1 o
ManmHHOM dKkcnepumente (B/12); (3 mporpamma MoaenupoBaHus poLecca MOMYYSHHUS JaHHBIX O INIAHUPYEMOM JKC-
HEePUMEHTE, T.¢. 0 (haKTOpax, peaklusIX, HaYalbHbIX COCTOSHUSX U T.1.; (4 mporpamMma ucnoss3oBanus 5/13, a UMeHHO
BolAeseHue cBeaeHuid u3 BJ10, HeoOXOMUMBIX M JOCTATOYHBIX IS pealn3alii MAaIIHHHOTO dKkcnepumenTa; (5 mpo-
rpaMma KOPpEeKTHPOBKH BBEJCHHOW HH(OPMAITHH O MAITMHHOM 3KcrepumenTe; (6 mporpamma pacronoxerus nadop-
Malluy B apXUBaX, BHEIIHEH U OIEpaTUBHON NIaMSTH.

Pa3aen 6.0cHOBBI TEOPHH MACCOBOI0 00CTYKUBAHUS
Tema 6.1.0cHOBHbIE KOMIIOHEHTBI U XapaKTEPUCTUKHU Moj1eJiell MaccoBOro 00C/Iy;KUBaHH.
6.1.1.Teopusi MaccoBoro o4c.1y;KUBaHuUS -

Paznen uccienoBaHust omnepanyii, KOTOPEIH paccMaTpHUBaeT MPOLECCH OOCITYKHUBAHUsS, T.C. YJOBIETBOPEHHS 3a-
MPOCOB, WM 3aKa30B, KOTOPBIC XapaKTEPU3YIOTCSl HAIMYUEM COCTOSHMS OXKMIAHUS, SIBJISIOIIETOCS CJICICTBHEM BEPO-
SATHOCTHOTO XapaKTepa BO3HHKHOBEHHS IMOTPEOHOCTEH M MX yJOBIETBOPEHUSI COOTBETCTBYIOIIMMH 00CTY )KUBAIOIMHU
cucremMami. Llenp pasjena — KOHTPOJIb HA OCHOBE pacueTa KOJIMYECTBEHHBIX MOKa3zaTeeld CHCTEM MacCOBOTO 00CIy-
JKMBaHHS, KOTOPHIE XapaKTEPU3yIOT ONEPalMOHHbIE BO3MOKHOCTH TakuX cucTteM. OCHOBOM SIBIISIETCS TEOPHSI BEPOSIT-
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HOCTH M TE€OpHs Cly4ailHbIX rpouieccoB. TMO ycraHaBiIMBaeT 3aBUCUMOCTh MEXIY: XapaKTepoM IIOTOKa 3asiBOK; KO-
JMYECTBOM KaHAJIOB;

WX MPOHU3BOIUTEIBHOCTHIO; TpaBmiiaMu paboTel CMO; 3P eKTHBHOCTHIO 0OCITY )KHBAHWSL.
6.1.2.0cHOBHBIE KOMIOHEHTHI H XapaKTEePUCTHKHU Mo/iejieli MaccoBOro o0c1y:KuBaHUS

O0pa3oBaHue o4epean 3asiBOK Ha 00J1y:kuBaHue. [locTynuB B 00CIyKMBAIOIIYI0 CHCTEMY, TPEOOBAHHUE, WU 3a-
sIBKa TIPUCOCTMHSICTCS K Ouepe APYrux (paHee MOCTYNMHUBIINX) TpeGoBaHUi. OOCITy)KHBaIOIIHIA y3€7 CUCTEMBI (TIpH-
00p) BEIOMpaeT OIHO M3 HAXOIIIIUXCA B odepear TpeOOoBaHMIA, YTOOBI MPUCTYIHTH K ero obcmyxuBanuio. [locne 3a-
BEpIIEHHs Ipolrecca 00CIyKHBAaHHUS OYEPEAHOr0 TPeOOBaHMS CHUCTEMa IPUCTYNAET K OOCIY>KUBAHHUIO CIIEAYIOLIETO,
€CII OHO B JIaHHBII MOMEHT BPEMEHH HaXOIUTCs B OJIOKE OXKHJaHMS.

OcHOBHBIE 3JIEMEHTHI CHCTEMbI MACCOBOT0 00CTY:KUBAHMS: 325 BKH Ha 00ciyXnuBaHue (TpeOOBaHMs), KOTOPHIE
MOT'YT OBITh OCTYIAIOIIUMH B CHCTEMY M BBHIOBIBAIOIINMH M3 HEE — BXOJHBIE U BBIXOJHBIC IOTOKH; MEXaHU3M 00CIy-
JKMBaHUS; TIPH 3TOM OH MOJKET BBICTYIATh B POJIM OOCITY)KUBAIOLIEH CUCTEMBI B LIEJIOM; MO0 0OCITYKUBAIOLIHE Y3IIbI
(pubopsr) — B cirygae MHOTO()aKTOPHOTO M MYJIFTUKAHAIIFHOTO OOCITYKIBAHHS.

DyHKIUOHATbHbIE BO3MOKHOCTH JIF000H MOJIENN CHCTEMBI MacCOBOTO OOCITY>KHBAHUS ONPEACIAIOTCS CIETYIOMINMHI
¢axropamu: (1) Pacmipenenene MOMEHTOB TIOCTYIUICHHUS TPEOOBAHUN — €MUHNYHBIX (MHIAUBHIYATbHBIX) WA TPYIIIO-
BBIX. (2) PacmpemernieHie BEpOSITHOCTEH TPOMOIDKUTEILHOCTEN 00CTyKiuBaHust. XapakTepiucTuku (1) u (2) OMHCHIBAIOT
TIOBEJICHIE BXOMHOTO WM BBIXOJHOTO MOTOKa 3asBok. (3) Koudurypamus obcmyxunparorieit cucrembl. OGCIyKUBaHIHE
MOXXET OBITh:II0CIICA0BATEIbHBIM, TIaPAJIICIbHBIM, TOCIIEI0BATENbHO-TapaliebHbIM; (4) JucHuIUIMHA OYepenau, T.e.
MPUHIUIIBI, B COOTBETCTBUH C KOTOPBIMU MOCTYIAOMINE HA BXOA CUCTEMbI Tpe6OBaHI/IH TMOJAKIIOYAI0TCA U3 0UCPEIU K
npoueaype 00CIyKHBaHUS.

(5) TpuopureTHbie XapakTepucTHKU obcayxuBanus. (6) Bmectumocts 610Kka oxumanuil (qomycTuMas JInHa odepe-
1m). (7) EMKocTh (MOIITHOCTB) HCTOYHMKA TpeOoBanuii. (8) MakTopbl, 00yCIOBICHHbBIC YIaCTHEM B CHCTEME MacCOBOTO
00CIyKMBaHHs YeJIOBeKa JIN00 B Ka4EeCTBE I0JIb30BaTENsl, MO0 B KauecTBE UCTIONHUTENS (31eMeHTa cucTeMsbl). buxe-
BHOpAJIbHbIE XapaKTEePUCTHKH.
6.1.3.XapakrepucTuku 3¢p(peKTUBHOCTH 00CIYKUBAHUA:

- CpenHee KOIMYECTBO 3a1BOK, 00CTYKEHHBIX B €AWHUILY BPEMEHH (IIPOIYCKHasl ciocoOHOCTh); CpenHuil MPOIIEHT
3asBOK, mokuaarommx CMO HeoOcyxeHHbIME;, CpeiHee BpeMs 0XuAanus B ouepend; CpeqHuil J0XO0I, TPHHOCHMEII
CMO B e.BpeMEHHU.
6.1.4.Buabl M XapaKkTepUCTUKA MAPKOBCKHUX NIPOLECCOB

Cayuatinsiit npouecc (CII), mpoTekaromuii B cucteMe S, Ha3bIBACTCS MAPKOBCKHM,

eCITH JUTS KaXK[Or0 MOMEHTA BPEMEHH L, BEPOSTHOCT T000r0 COCTOAHMS CHCTeMBI B OyaymieM (mpu t = t, ) 3aBucut

TOJIBKO OT €€ COCTOSTHMSA B HacTosmeM (rpu £ = to:] U HE 3aBUCHT OT TOTO, KOT'/Ia ¥ KAKMM 00pa3oM CHCTeMa IpHIIia
B 3TO COCTOSIHHUE (T.€. KaK MPOLECC Pa3BUBAJICS B IIPOIIIOM.

CII ¢ IUCKPETHBIM BpEMEHEM- TIEPEX0]] CHCTEMBI U3 COCTOSIHUS B COCTOSIHHE BO3MOJKEH TOJIBKO B 3apaHee PUKCHPO-
BaHHBIE MOMEHTHI BpeMeHHU.Ecnu B 106616 MOMEHTHI BpeMeHH, To - CII ¢ HenpephIBHEIM BPEMEHEM.

Bunpl moTOKOB: cTanMOHapHEBIN 0e3 mocaeqedcTBMSA: €CIIU Ui JIIOOBIX HETePEeCceKaloNINXCsl y4acTKOB BPEMEHHU
YHCIJIO COOBITHIA, MOTAIAIOIINX HA OJIMH U3 HUX, HE 3aBHCUT OT TOTO, CKOJILKO COOBITHIA IOIaI0 Ha JIpyrue. OpAMHap-
Hblii: ecnu P nonaganus Ha h gyx coObITHil min Goiee IpeHEOPEKUMO Malia 1o CpaBHEHHIO ¢ P nomananus opauHap-
HBIX COOBITHH. MPOCTEHIIN MyaCCOHOBCKUIA.

TEMA 6.2. BXxogHo0#i 4 BLIXOIHOI IOTOKHM B CHCTEMAaX MacCOBOI0 00C/Iy:KUBAHUS.

6.2.1.Popb mMyaccOHOBCKOTO0 M YKCIMOHEHIHAJIBHOTO pacmpeaejeHHil B TEOPHH MACCOBOT0 00CTYKHB AHHS.

[Ipomeccsl MaccoBOro 0OCIy)KMBaHUS XapaKTEPU3YIOTCS CIEAYIONIMMH CBOHCTBAMHM BXOIHBIX U BBIXOAHBIX MO-
TOKOB:

IMoTok coObITHII — TTOCTIEOBATETHHOCTh OJJHOPOJHBIX COOBITHH, CIEAYIOMNX OJIHO 3a APYTHMM B CITy4JaiHbIE MO-
MCHTBI BpEMEHU.
1.BepOsATHOCTh HACTYIUICHHS COOBITHS (TTOCTYIICHHE B OOCITY>KHBAIOIIYIO CHCTEMY TpeOOBaHHHA WM BBIOBITHE W3 CH-
CTCMBI O6CJ'Iy)KI/IBaeMOFO KIIMCHTa B MHTCPBAJIC BPEMCHU t;t+h ) 3aBHCHUT TOJIBKO JIMIIb OT BCJIIMYMHBI h, T.C. BEPOAIT-

HOCTb HACTYIJICHUSA TAKOI'O COOBITHS HE 3aBHCUT HU OT KOJIMYECTBA CO6LITHﬁ, HNMEBIIUX MECTO 1O MOMCHTA BPEMCHHU t,
HH OT pacloiokeHus t Ha OCH BpEMEHHU, T.€ MOJIEIUPYIOTCS CTAlIHOHAPHBIE TPOLIECCHI;

2.BEpOSITHOCTh pean3aluy COOBITHS Ha OECKOHEUHO MaiioM oTpe3ke BpeMenu h Gonbiue 0, HO MeHblne 1.; 3.Ha Gecko-
HEYHO MajioM oTpeske h peanmusyercs He Gosiee OJHOrO COOBITHS. DTH CBOHCTBA MCIIOIB3YIOTCS ISl OLCHKH BEPOSTHO-
CTH HACTYIUICHUS N cOOBITHII B MHTEpBaie BpeMeHu t — Py(t).

6.2.2.AnroputMm cocrasiienns ypasHennii Koamoroposa

P; = ;; — IIOTHOCTE BEPOATHOCTH Iepexoa (cpemHee KOTMYECTBO TIEPEX0/I0B B €IUHUILY BpeMeHH). 1.B neBoit wactu

KaXKJI0TO YpaBHEHUS — MPOU3BOIHAS BEPOSATHOCTH COCTOSIHUS, TIPaBasi — COJAEPIKUT CTOJIBKO CJIaraeMbIX, CKOJIBKO
CTPEJIOK CBSI3aHO C JaHHBIM COCTOSIHUAM.2.Ecim cTpenka HampaBiIeHa U3 COCTOSHHSA, TO CIIaraeMoe HMMeeT 3HaK «-»,
nHaue — «+». 3. Kaxmoe ciaraeMoe paBHO MMPON3BEICHUIO TNIOTHOCTH BEPOSATHOCTH IEPEX0a COOTBETCTBYIOMICH
CTpeNKe), YMHOKEHHOH Ha BEPOSTHOCTH TOT'O COCTOSHUS, N3 KOTOPOTO HCXOIUT CTPEJKA.

6.2.3.XapakTepucTHKH BXOHBIX NOTOKOB
Bce pacueTs! IpON3BOIATCS B MPEATION0XKEHUH, YTO BCE IIOCTYNAIOLINE B CUCTEMY TpeOOBaHUs 00s3aTeIbHO NPH-
COC/IMHSIIOTCS K OYepe, U He TMOKHJIAI0T CUCTEMY JI0 TeX I0p, IoKa UX He 00ciyxaT. B Teopun MaccoBoro oociyxu-
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BaHMsI TAKUE CTOXACTUYECKHE MPOLIECCH HAa3bIBAIOTCS MPOLECCAMH «MHCTOT0 poskaeHus». HeoOxomumo onpenenurtsb
BEPOSATHOCTh HACTYIUICHHUsI COOBITHI 3a HHTepBat Bpemenu t - Py(t) mpu h—>o0 1 n>0.

t

Pemenne nuddepeHunanbHO-pa3HOCTHBIX YPABHEHUH, T.€. BEIMYMHA p.®- @ e”, n=0, 1,2, ..., T.e. pactnpese-
n n!

JICHUEC BCPOATHOCTU pn(t) MOAYUHACTCA ITYaCCOHOBCKOMY PACIIPECACICHUIO CO CPCAHUM U zmcnepcneﬁ paBHbBIMU At

6.2.4.XapakTepucTHKH BBIXOIHBIX MOTOKOB

IIporecc Ha BBIXOJE CHCTEMBI pacCMaTPUBACTCS B INPEIINOJIOXKCHUH, YTO CHCTeMa HadMHAeT (PyHKIMOHHPOBATH
npy Hamauu B Heil N KIIMEeHTOB MM 3aBOK, KOTOPBIC BEIOBIBAIOT W3 CHCTEMBI ITOCTIE 3aBEPIICHUS UX OOCITYKUBAHHS C
WHTEHCUBHOCTBHIO [L. COOTBETCTBYIOIINE CTOXAaCTHIECKHE IIPOIECCH HA3BIBAIOTCS MPOIECCAMHU «YHCTOMH rudeanm».

PesynbTar perieHust COCTaBICHHON CUCTEMBI: q.0- (ut)r:le’“ ,tnen=0,1,2, ... u q,® :1,Ni q.0

H n=0
Paznen 7.Cuctrembl MmaccoBoro odcayxupanusa (CMO).
Tema 7.1.CMO npu HAJHYHH BXOJHOT'O ¥ BBIXOITHOT0 MOTOKOB.

7.1.1.XapakrepucTuka uaeHTu(puKaAuOHHO cTpyKTYphl Kenganna

Jus ob6oznavenus mo6oit CMO ¢ mapamuienbHO pa0OTalOmMMHU y3IaMU HCHOIB3YIOT oOo3HaueHus Kenmamma
(alblc):(dle[f), tme a — pacmpemeneHne MOMEHTOB MOCTYIUICHHS 3assBOK B CHCTEMY; b — pacmpeneneHue BpeMeHH 00-
CITy)KHUBaHUs (BBIOBITHSI); C — YHCIIO MApaIeAbHO (QYHKIHOHUPYIOMIKX Y37I0B [1;00); d — AMCHHMIIMHA OUepein: IePBBIM
TIPHUIIIET], IEPBBIM YIS, TOCIEAHNM MPHIIEI, TIEPBBIM yIIeN; ciiydaitHas; G — QUCHHIUIMHA OYepeId He PETIAMEHTHPO-
BaHa, T.€. CaMa CHCTEeMa ONpeeisieT MOPSAOK BBOAa TpeOoBaHUI B pekuMe OOCITYKUBAaHUS, € — MAKCUMAJIbHOE YHCIIO
JIOTTyCKaeMbIX B CHCTEMY TpeOOBaHHIi (3asgBOK), KOTOPOES PABHO YHCIYy TpeOOBaHMIA B ouepequ + YUCIO TPeOOBaHUA,
HAXOSNIMXCS Ha 00CTyXKUBaHUH; f — eMKOCTh HCTOYHMKA, TEHEPUPYIOLIETO 3asBKH [ 1; o).

7.1.2. AIropuT™ M YCJIOBHS OTIpe/ie/ieHNsI OCHOBHBIX ONlepallHOHHBIX XapakTepuctuk CMO

Koneunasi nenp uccijieoBaHUsI CHCTEM MAaCCOBOI0 OOCJIY:KHBaHMsI — pa3paboTka kpurepueB 3()(HEeKTHBHOCTH
(YHKIIMOHMPOBAHUS CUCTEM, JUIS Yero HEOOXOIUMO ONPENENIUTh PEKUM (HYHKIIMOHUPOBAHUS CUCTEM, TaK KaK MpoTe-
Kalollye B HUX MPOLIECCH 3aBUCST OT BPEMEHH.

Br1enstoT: HeyCTaHOBUBILIHMICS CTOXaCTHIECKUH PEXKHUM, CTOXaCTHIECKUI CTAMOHAPHBIA PEXUM.

[Ipy BEIOTHEHNH YCIIOBUS CTAI[MOHAPHOCTH MCHONB3YIOTCS CIIEAYIONINE OTIEPAMOHHBIE XapaKTEPUCTHKH CUCTEM
MacCOBOT0 OOCITYKHBaHHU:

Pn — BEposITHOCTH TOTO, YTO B CHCTEME HaXOJATCs N 3asBOK (KIMEHTOB); L — cpeHee 4ncino, HaXOIMIIUXCS B CH-
cTeMe KIMEHTOB (3a4BOK); Ly — cpe/tHee YnCI0 KIMEHTOB B odepeau Ha obciyxusanne; W — cpeiHss IpoJI0IKUTENb-
HOCTb NpeObiBaHus KiueHTa B cucteMe; Wy — cpefiHss Npo10KUTEIbHOCTh MPEOBIBAHMS KIMEHTA B 03KMJaHHH 00CITy-
JKuBaHus (B 04epe/n).

Tema 7.2.CMO pa3iu4Hoii koHpurypauum.

7.2.1.(M|M|1):(GD|eo|e)

s ompeneneHus BEPOSTHOCTH P, HE3aBUCHMO OT BHIAa CHCTEMBI HEOOXOIMMO PEIIUTH JBE 3aJaui: MOIYyYUTh
ypaBHEHHE B KOHEYHBIX Pa3HOCTSX M Pn(t); IPH COOTBETCTBYIOIIMX YCIOBHAX MEPEHTH K IpenesaaM npu t—oo u no-
JAyIUTh GOPMYITY IS Py, COOTBETCTBYIOIIYIO KOHKPETHOMY PEXHMY PabOThI HCCISIyeMOro mporiecca (Mo aHAIOTHH C
HCCIIEIOBAaHUEM IPOLIECCOB YHCTOTO POXKICHUS U YUCTOI rudenn).

Lol gk 1 Lq=Ls—i=p—2; wolbh__»

1-p A ul-p u 1-p YA ul-p

7.2.2.(M|GJ|1):(GD|eo|e0)

Cucrema pacronaraeT oJHUM OOCITY»KHMBAIOIIUM Y3JIOM, ¥ BBOASTCS CIIEAYIOIINE MIPEAIIONOXKEHUS: BXOJHOM MTOTOK
SIBJISIETCS MTyaCCOHOBCKMM C TMapaMeTpoM A; pacrpelelieHne MPOJO0IKUTEIbHOCTH O0CIY)KUBAHHUS SIBISETCS MPOU3-
BOJBHBIM €O cpenHuM 3HavyeHueM E(f) u gucmepcueit var(t); BBIMOJNHSAETCS YCIOBHE CTalMOHAPHOCTH, T.C.
p=A4-E()<1.

Jlyi cucteM Takoro Kjacca M ¢ TaKUMH TPERIONIOKEHUIMH UCTIoNb3yeTcsa Teopus [lomnagexa-XuHYMHA U1 OTIpe-
JIEJICHUS CPEIIHETO YKCIIa HaXOASAIINUXCs B cucreme 3asBoK (Lg):

A% EZ(t) +var(t)
Ls=A-E(t)+————
2 1-1-E(t)

7.2.3.(M/M/1): (GD/N/x)

MaxkcumanpHas inHa ogepenu - N-1, T.e. mpu Hanmunu B cucteme N TpeOoBaHMI HU OJHA U3 JTOTIOTHUTEh-
HBIX 325BOK B 0JIOKE 0KUJAHMI HE MOKET IPUCOEAUHUTLCA K OUEPEH. XapaKTEPHO TO, YTO Aypy<A. Juddepennuans-
HO-Pa3HOCTHAs CHCTeMa YpaBHEHHMH MMeEET TaKOW e BWA, KaK W MpeIplayIas Mojaeib. T.K. BEPOATHOCTh TOTO, YTO
TpeboBaHNE HE MOXET MPUCOSIMHNUTBCA Ouepean paBHO Py, To 101 TpeOGOBaHUH, KOTOPHIM pa3pelieHo BOWTH B 010K
oxuaanuii cocraBut 1-Py=P(n<N). IIpuuem, 1adpd=A(1-Py), Ls=Lg+ add/u, Wg=La/ add, Ws=Wqg+1/u.
7.2.4.(M/M/C) : (GD/oo/c0)
Lenp cucTEMBI — MOBBIIEHUE CKOPOCTH OOCIY)KMBaHMS 110 CPABHEHHIO C OJHOKaHAJILHOM CHCTEMOH 3a CYET TOro, 4TO
OJTHOBpeMeHHO o0ciyxuBaercsi C 3asBoK. JlaHHas cuTyanust S5KBUBaJIEHTHA MCIIOJIb30BaHUIO OHOTO Yy3J1a, ObICTpOAeH-
CTBHE KOTOPOTO MOKET M3MEHSThCS, YBEIIMUMBASICh B N pa3, IPU HAJIMYUM B cUcTeMe N 3asBOK. Ecmu N=C, TO MHTEH-

15



CHUBHOCTH BXOJHOTO (BBIXOJHOI'0) IMOTOKA COCTABHUT Ci, ecid N<C, To nu<cu. JIis aHanu3a JaHHOW MOJENU CTPOUTCS
0000I11IeHHasT OHOKAHAbHAS MOJCIb, B KOTOPOW HMHTEHCHBHOCTh BXOHOTO ITOTOKA M CKOPOCTH OOCIY)KMBAaHHUS 3aBHU-
CAT OT N, T.€. BMECTO A U y paccMaTpuBaeTcs A, un. [Ipennoceuika: An=A, un=nu npu N<C, un=cu npu N>C. MoxHO 10-
JY4UTh OLEHKH JJISl BCEX OMEPAMOHHBIX XapaKTEPHUCTHK CUCTEMBI.

7.2.5.(M/M/C):(GD/N/o0)

c<N. MakcumainpHas [IMHA o4yepeny He npesbimaeT N-C.

Ls=Lg+(c—c)=Lq+ PP | ¢ - cpennee KOTMUECTBO POCTANBAIOUIMX Y3IIOB, C- C - CPSIHEE KOJTHUECTBO 3arpy-

KCHHBIX Y31I0B, f(c- € ) — (haKTHIECKOE KOJIIMYECTBO KIHCHTOB, OOCITY)KHBACMBIX B €IMHHUILY BPEMEHH COCTABIIACT Asjpg.
7.2.6.Moaean camoo6cay:kuBanusi (M/M/w) (GD/oo/0)

CaM KIIMEHT BBICTYyIIAaeT B KadecTBe y3ia oOcimyxkuBaHus. st BeIBoAa (OPMYJ HCIIOIB3YETCS BCIIOMOTATENbHAsT MO-
neib (Mpy/Mp/1) (GD/oo/0),

JUISL KOTOPO# An=A M pp=nu ecim n>0.

7.2.7.CMO c npuopurteTamMu.

[penmonaraeTcs, 9To y BX0oJa B GIOK 00CIyKUBaHUs (GOPMHUPYIOTCSA HECKONBKO ouepeneit i =1..n, B ka0l u3
KOTOPBIX TPEOOBaHMS MMEIOT ONPENEICHHBIA YPOBEHb NPEINOYTHUTENFHOCTH. [IpHHATO cunMTaTh, YTO MEpBas odepenb
o0namaeT caMbIM BBICOKHM, a IOCHEIHSSI — CaMbIM HU3KHM IPHOPUTETOM Ha oOCiIyKuBaHHE. YacToTa MOCTYIUICHUS
3asiBOK U MIPOAOJDKUTEIBHOCTD UX O0CTYKUBAHUSA MOKET ObITh HEOJMHAKOBOM JUIs pa3IMYHBIX ouepeeif; npeamnouara-
etcs auctumuinHa oyepenu ITEPIITIO, npu aToM 06CmyKMBaHHE MOXKET OCYIIECTBIATHECS B COOTBETCTBUH C OJHUM U3
NpaBWI: MPABHJIO NpepbIBaHus, NpaBuio 0e3 npepbiBannii (NPRP). PaccmaTpuBaroTest Kak 0HO-, TAK U MHOTOKa-
HalbHBIE cucTeMbl (Mozenu). B (1) ciyuae BXOASIIMI HMOTOK SBJISIETCS ITyaCCOHOBCKUM, a paclpeneleHHe BpeMeHHU
npoueayp o0CIyKUBaHUs — MPOU3BONIbHOE. Bo (2) ciiyyae n BXOASAIIMNI, U BBIXOJSIIUHA IOTOKH SIBJISIOTCS ITyaCCOHOB-
CKUMH.
7.2.8.TangemsI ouepenei
PaccmatpuBarorest ITyaccoHOBCKHE MPOLECCH B CHCTEMAX, KOTOPBIE XapaKTEPU3YIOTCSA MOCIEN0BAaTENLHBIM paclpeie-
JIeHUeM Y3108 obcimykuBanus. [Ipomecc oOCmyKUBaHUS 3aKaHINBACTCS TOJIBKO MOCTIE MIPOXOXKICHHUS 3asBKH Uepe3 BCe
y31b6l o0cmyx)uBanus. J[Byxdaznas momens ¢ 0-0ff BMECTUMOCTBIO — MOJIENb SIBISCTCS ONHOKaHANBHOW. ComepxuT 2
y351a obOcmykuBaHus (YHKIHMOHUPYIOIINX B TaHAeMe. BBOAWTCS ycCliOBHE: HENOIyCTUMOCTH O0Opa3oBaHMs Odepench
BO3JIE Y3JI0B 00CITYKUBaHUsL. J{JIsl TOCTPOEHHST MOJIEIH HaJ10 UICHTU(HUIIMPOBATH COCTOSIHIE CHCTEMBI B IIPOM3BOJIBHBIN
MOMEHT BPEMEHH, KOT/la KaX/bIi U3 Y3JI0B MOXKET OBbITh 3aHAT Wi cBoOoAeH. [Ipy 3TOM cumTaeTcs, 4To NepBbIi y3el
3a0JI0KMPOBAH, €CIIH 00CITyKHMBaHHE 3[1ECh 3aBEPIICHO, @ BTOPOH y3eJl He TOTOB K IIPUEeMy 3asBKH, T.K. OH 3aHAT HpoIe-
noypoit obciyxuaHus. T.k. oOpa3oBaHHE OYepenH 3alpelleHo, TO 3asBKa, OOCIy)KCHHas NEPBBIM y3JIOM, HE HUMeeT
MIPaBO Ha OXHJIAaHHE B IPOMEXKYTKE MEXKAY IIEPBBIM H BTOPBIM Y3JIOM.

Pasnea 8.IlpakTuyeckoe npuMeHeHHe TEOPUHU MACCOBOI0 00C/Ty:KMBAHUS.
Tema 8.1.I1po6aembl MoaenupoBanuss CMO.

8.1.1.I1po06JieMbl CJI0KHOCTH M THOKOCTH MaTeMaTHYeCKUX MojieJieil 00¢c/1y:KuBaHusI

[Mpaktryeckoe npumenenne TMO mpearnonaraer: a) BEIOOP MOAXOMAAIIEH MaTeMaTHYECKOM MOJIEINH, aeKBAaTHO
MPE/ICTABISIONIEH pealbHYyI0 CUCTEMY C TeM, YTOOBI ONpPEENUTh ONEPAIIMOHHBIC XapaKTEPUCTUKH HCCIEAYEMON CH-
CTeMbI; 0) MPaKTUYEeCKOe HCIIOJIb30BaHKUE MOJNyYCHHBIX pe3yiabTaToB.KaskeTcs, Momenn MaccoBOTO OOCITyKHBaHUS BO
MHOTHUX PE€AJIbHBIX CUTYyallUAX, Ha HepBI)II‘/'I B3IJIA 1, TPUMCHUTH HEBO3MOXKHO. O}IHaKO TPYAHOCTH MOKHO OJOJIETH O/~
HUM M3 CIEAYIoIUX croco6oB:Cnocod 1: MOXHO MOAN(BHUIMPOBATH CTPYKTYPHO-(OYHKIHMOHAJIBHbBIE XapaKTEPUCTUKU
O6CJ'Iy)KI/IBaIOHH/IX CUCTEM Tak, YTOOBI YHCTO JIOTHYECKUM IMYTEM AOCTUYDb KEJIATCIBbHBIX OINCPAIMOHHBIX MoKa3aTejie
3TOM CHCTEMBI H OJTHOBPEMEHHO CZEIaTh pacCMaTPUBAEMYIO CHCTEMY MacCOBOTI'0 OOCITY>KUBAaHHS MOAAONIEHCS aHATH-
3y OZHON M3 CTaHAApTHBIX MaTeMaTHUecKux Mmojeneil; Crmocob 2: MOXXKHO MPH3HATH CIIPAaBEVIMBBIMH HEKOTOPHIE
YIPOIIAIOIIUE MPEANION0KEHHS OTHOCHTENBHO PealbHOM 00CITy>KMBAIOIIEH CHUCTEMBI, H, CIEJOBATEIHHO, BO3MOXKHO
NPE/ICTaBUTH €€ C TIOMOIIBIO ONpEeTIeHHON MaTeMaTHIecKoil Moieny 6e3 pHcKa MOIYyYUTh CYIIECTBEHHbIE OIINOKH B
YHCIIEHHBIX OLIEHKaX OINEPAI[MOHHBIX XapaKTEpPUCTUK cucTeMbl. Criocod 2 Oosee MepCHeKTUBHBIM — OH YBEITUYUBAET
KPYT 33/1a4, PelIeHHe KOTOPBIX MOXKET OBITh 0OECIIeYeHO My TEeM HCIIOIb30BaHUs YK€ pa3paOOTaHHBIX MOJEIel 1 MeTo-
JIOB.
8.1.2.Buasi CMO no agekBaTtHocTH npuMeHeHusi TMO

1. CTeneHb CIIOKHOCTH

Krnaccuueckne Mozmenn MacCoOBOTO OOCTYXHMBAHHUS CTPOSITCS M HCIIOJIB3YIOTCS B HPEAIIOJIOKEHUH, YTO KaK Xa-

PaKTEePUCTUKH BXOMAIIETO MOTOKA, TAK M MOKA3aTEeNH, OTHOCSIINECS K 00CIy)KUBaroImeMy Ipudopy, MpeacKkasyeMsl U
MOTyT OBITh MPEACTABIICHBI KOJIMYECTBEHHO. Ecmn HUCXOJUTH U3 3TOr0 IOJIOXKEHHNA, TO OCHOBHBIE CUCTEMBI, BCTPEYAIO-
IIMEeCs B PEeaTbHON KU3HM, MOXKHO pa30uTh Ha 3 kateropun: CMO, B KOTOPHIX B Ka4eCTBE KIMEHTOB U 0OCITYKHBaIO-
WX €IUHML] BHICTYNAOT JIIOAHM; II0JYaBTOMATHUECKHE CUCTEMBI, B KOTOPBIX B KaUeCTBE KIMEHTOB WJIM 00CITyKHBaIO-
MIMX €IUHUI BEICTYNAOT JTI0U. (PEMOHTHBIN 11€X — «KIHEHT» TEXHUUECKOE YCTPONCTBO; & PEMOHT — MPOU3BOAUT «Me-
XaHUK»); aBTOMaTHYECKHE.

Tema 8.2. Ilpuknannsie 3aqaun TMO
8.2.1.IToaroToBKA MCXOAHBIX JAHHBIX H IPOBEPKA TMIOTeE3
Kak MBI 0OT™MEUasH BbILIE, BEIOOp METOa ISl HCCllefoBaHMs (DyHKIIMOHAIBHBIX XapaKTEPUCTHK CHCTEMBbI OTIPEIeIIseTCs
3aKOHAaMH PACTpPEICIICHUS] MOMEHTOB MOCTYIUICHNSI KIIMEHTOB M IPOJOJDKUTEILHOCTH 00CTy ) rBaHUs. UTOOBI yCTaHO-
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BUTbH XapakTep paclpeeeHus, He0OX0IUMO OCYLIECTBUTh HAOIIOACHHUS 3a pealbHO (PYHKIMOHUPYIOLIEH CUCTEMOH 1
3apErHCTPUPOBATH PAZIBI YHCEN, IOITyJaeMbIX B X0A¢ HaOmroneHui. [Ipu 3TOM BOZHHMKAIOT BONPOCHI: KOLJIA OCYIIECTB-
JSTh HAOMIOACHMSI? KAaKUM 00pa3oM CHCTEMAaTH3UPOBATh JaHHbIE?

8.2.2.I1po0.ieMbI onpesiesieHHs ONTHMAJIBHOT0 YPOBHS 00CTY:KHBaHUS

Mozenu co CTOMMOCTHBIMU XapaKTEPHCTHKAMHU CTPEMSITCSI YPaBHOBECHTb J[Ba KOH(IMKTYIONINX CTONMOCTHBIX ITOKa3a-
tens: 1) 3aTpaTsl Ha 00CTy)XKHBaHUE WM IPHUOBLIG, ITOTydaeMas 3a CUeT IpeAocTaBleHus ycuyr; 2) Ilotepu npuOsLH,
00yCIIOBIICHHBIC 33JICP’KKaMH B IPEJOCTABICHUH YCIIyT (BPEMs OXKUAAHHS KIUEHTA).

OnrtuMaibHBI YPOBEHb 00CIYKMBaHHS BHIOMPAETCS TaKMM 00pa3oM, YTOObI 3HAUCHUE CYMMBI PacCMaTpUBAEMbIX I10-
KazaTenell (IpH yCIOBHM MX CONOCTaBUMOCTH IO BPEMEHH, T.€. JOJKHBI OBITh OTHECEHBI K OJIHOM M TOM K€ eMHULIE
BpPEMEHH) ObLI0O MUHUMAJIBHBIM.

8.2.3.Mopne/u o CTOMMOCTHBIMH XapPAKTEPHCTHKAMMU

Takue Mozenn MaccoBOTO OOCITYKHBAaHUsI HANPaBJICHBI Ha ONpPEJEJICHUE TAaKOro YPOBHS (hYHKIIMOHHUPOBAHUS 00CITy-
JKUBAIOIINX CHCTEM, IIPH KOTOPOM JOCTHTACTCSI «KKOMIIPOMHCC) MEKIY CIEAYIOIUMHI ABYMS SKOHOMHUYECKUMHU MTOKa3a-
TENSIMH: - IPUOBLIBIO, TTOJyIaeMOH 3a CUET MPEAOCTABICHUS YCIyT; - MOTEPSMH MPHOBUIN, 00YCIOBICHHBIMH 3aICPXK-
KaMH B IIPEIOCTABICHUH yCIIyT.

8.2.4.MoaeaupoBaHue NPeANOYTUTEIHHOT0 YPOBHSA 00CTY:KHUBAHUS

JKu3HecocoOHOCTh MOJENH OOCITYXHMBAIOIIEH CHCTEMBI CO CTOMMOCTHBIMHM XapaKTEPUCTUKAMH 3aBHCHT OT TOTO,
HACKOJIbKO XOPOILIO MBI MOKEM OIIEHHUTH IapaMeTphl CTOMMOCTH. B 001meM cirydae OLCHUTh 3TH HapaMeTpsl JOBOIBHO
CJIOYKHO, OCOOCHHO, €CJIM CTOMMOCTh CBSI3aHA C OXKMJAHHEM KIHEHTa. B MoJensx ¢ mpennodTUTeNbHBIM YPOBHEM 00-
CITy)KMBaHUs JIEJIAeTCs MOMBITKA 0O0MTH 3Ty MPOOIEMy, OEpHUpPYs HEMOCPEICTBEHHO (YHKIMOHAIBHBIMH ITOKa3aTels-
MU 00cTyKuBatolei cuctembl. Miest COCTOUT B ONpeAeNieHNH MPUeMJIeMOro MHTEpBalia U3MEHEHUs JJIsl YPOBHS 00-
CITy’>KMBaHus (apaMeTphl A WM C) MIyTeM HAX0KJEHHs PasyMHBIX NPEAENOB /s KOHKYPHPYIOUIMX SKOHOMUUYECKUX

MOKa3aTesel, KOTOphIe XapaKTepHU3YIOT MPOIECC 0O0CIYyKUBAaHUA. DTH MPEeIbl IPEICTABILIIOT COO0H ypOBHH MPEIIIO-
YTHUTEIBHOTO 00CTY)KUBaHMUS, KOTOPBIX CTPEMUTHCS TOCTHYB JIMIO, IPHHUMAIOIIEE YIPABICHIECKOE PEIICHHE.

4.3. JlabopaTopHble padoThI

Homep Buo 3anamus ¢
aszoe- . O0v- | unmepaxkmuenoil
N |P Haumenoeanue nabopamopnoii padomul A ’
aa em AKMUGHOU, UHHO-
n/n 4
oucyu- (uac.) | eayuonuou ¢dop-
HAUHBL Mmax, (uac.)
1 1 Onextponnsle Tabmuubl EXCEL kak cpenctsa pe- 3
' aTM3aIi TMUTAIIMOHHOM MOIEITH
2 5 MogenupoBaHue Ciay4ailHbIX 4uCeNl U COOBITUH C 3 TpeHuHnr B Maioi
' MCTIOJIb30BaHNEeM BCTpoeHHBIX GyHkimii EXCEL rpymnte (1 gac)

3 5 [TocTpoeHrEe MMUTALIMOHHOTO AJITOPUTMA U €r0 pe- 4 Tpenunr B Maioi
ammzanus B EXCEL rpynne (1 yac)
MonennpoBaHue CTaTUCTHYECKUX paclipeaeeHui TocHuHr B Manoil

4 2. B EXCEL 4 P

rpynne 1 gac.)

5 2 MMuTaLlMOHHOE MOJECIUPOBAaHUE [BYXKaHAJIbHOMN 4 TpeHuHr B Manou
CHUCTEMBI O0CITY)KUBAHHUS rpymre (1 gac)
HMMHUTallMOHHOE MOJICIMPOBAaHUE IPOIECCOB 00- o

TpeHunr B Maiou

6 2. CIIy’)KMBaHHUSI C OTPaHMYEHHBIM 10 BPEMEHH OXKU- 4

rpynmne (1 ygac)
JTAaHUEM

7 2 MMuTanimoHHOe MOJENMPOBAHUE IPOLIECCOB 00- 4 TpeHuHr B Maoi
CIIY’KUBAHMS C OYEPEIBIO rpynne (1 yac.)

8 2 MMuTanIMOHHOE MOJENMPOBAHME IIPOILIECCOB C 4 TpeHuHr B Maoi
IPYNIIOBBIM 00CITY>KUBAaHUEM 3asBOK rpynne (1 yac)
MMuTaniMoHHOE MOJEIMPOBAHME IPOLIECCOB Mac- o

TpeHuHr B Maoi

9 2. COBOro 00OCITYXHBaHUS C IPYMNIOBBIM MOCTYIJICHU- 4

rpynne (1 ygac)
€M 3a51BOK

10 3. IIpoBepka CTaTUCTUYECKUX TUIIOTE3 2 -

11 3. [TocTpoenne moaenu 0OpaTHON CBSI3U 4 -

12 3. CocraBiieHHE IIJ1aHa YKCIIEPUMEHTA 4 TpeHunr B Majoi
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rpymte (1 gac)

13 5 OyHKIMOHATBHbIE BO3MOXXHOCTH M (aiioBas 4 TpeHuHnr B Manou
' crpykrypa I GPSS/WORLD rpymte (1 gac)

14 5 Nurepakrusnas cpena I GPSS/WORLD 6 Tpenunr B Manoi
' rpymre (1 gac)

15 5 Ocuosbl umutain B cpene I GPSS/WORLD 6 Tpenunr B Manoi
' rpymre (1 gac)

16 7 MogenupoBaHue HENPOU3BOJICTBEHHBIX CUCTEM B 5 TpeHunr B Manou
' GPSS/WORLD rpymre (1 gac)

17 7 MopenupoBaHue IIPOU3BOACTBEHHBIX CHUCTEM B 5 TpeHuHr B Manou
' GPSS/WORLD rpymre (1 gac)

HUTOI'O 70 14

4.4. CeMmuHapbl / IPaKTHYECKHE 3aHATHS
Y4eOHBIM IUTAHOM HE TIPEyCMOTPEHO.

4.5. KoHTpo/1bHBbIEC MEPONIPUATHSA . KypcoBasi padora
Llenb: pa3Butue y o0ydaroumxcsi Npo(ecCHOHANBHBIX KOMIIETEHIMH B 00JacTH CIIOCOOOB U

[MpaBuJlI HUMUTALNUOHHOI'O MOACIHMPOBAHUA CHCTEM MACCOBOI'O O6CJIy’)KI/IBaHI/I$I,

bopmupoBaHus

YMEHHH U HaBBIKOB, CBA3aHHBIX C UX IPUMEHEHHEM

CrpykTypa: BBeJeHHE, IIOCTPOCHNE KOHIENTYaTbHOW MOJAETH CUCTEMBI U ee (popmanm3arus,
anropuT™MU3alys (QYHKIMOHUPOBAHUSI CUCTEMBI MAacCCOBOTO OOCIY)XMBaHUs, OIIEHKA PE3yIbTaTOB
UMHUTALHMOHHOTO MOJICIIMPOBAHMS, 3aKIIIOUEHHE, CTIUCOK JIUTEPATYPhI, TPUIOKCHUS.

OcHoBHas TeMaTHKa: IMUTallMOHHOE MOAETMPOBAHNE CUCTEM MAaCCOBOI'0 OOCITYKUBaHMUS.
Pexomenyemslrit 00béM: 15 — 20 ctpanu.

Brimava 3amanus u 3ammTa KypcoBoi pabOTHI MPOBOISTCS B COOTBETCTBHH C KaJICHIAPHBIM yde0-
HBIM TPaQUKOM.

Onenka

Kputepun onieHKH KypcoBoii padoThl

OT1iau4yHOo

Komnerermuu OITK-2 u [1K-23 moaHocThI0 chOopMHUpOBaHBI ¥ OIIEHKA
«OTJIMYHOY» BBICTABIISIETCS B CIIydae, €CIM 00Yy4aroLuiics 1eMOHCTPUPY-
eT: TIyOOKOe 3HaHHE TEOPETUYECKUX OCHOB CHUCTEMHOIO IMOJAX0Ja U
MMUTALMOHHOTO MOJIEIMPOBaHUs, YMEHNE aHAIM3UPOBATh 3a/1a4M Mac-
COBOI'0 00CIYKHMBaHHUS, NMPaBUIIBHO pellaTh MpukiIagHble 3anaun TMO
C IPUMEHEHUEM METOJI0B CUCTEMHOI'O aHAIM3a U MAaTEMATUYECKOTO MO-
JIETTUPOBAHMSL.

Xopo1o

Komnerennuu OIIK-2 u I1K-23 chopmupoBaHbl B 10CTATOYHOM cTe-
MeH! W OIIEHKA «XOPOIIO0» BBICTABIIETCS B CIIydae, €CIIM 00yJaroIHii-
Csl IGMOHCTPHPYET: HEAOCTATOYHO TOJHOE 3HAHME TEOPETHUYECKUX OC-
HOB CHCTEMHOTO IOAX0Ja U UMUTAIIMOHHOTO MOJEIHPOBAHUS, YMEHHE
aHAJTM3UPOBATh 33J]aud MAacCOBOT0 OOCIY)KMBaHUS W pemaTh UX C He-
CYIIECTBEHHBIMH MOTPEITHOCTSIMHA C TIPUMEHEHHUEM METO/I0OB CHCTEMHO-
ro aHaJIN3a ¥ MaTeMaTH4YeCKOTr0 MOJIEJIMPOBAHUSI.

Y 10BIETBOPUTETHEHO

Kommnerenmm OINK-2 u [1K-23 chopMupoBaHbl YaCTHYHO U OIEHKA
«Y/IOBJIETBOPUTENILHO» BBICTABJIACTCS B Cllydae, €CiIu OO0ydJarouuiics
JNEMOHCTPUPYET: YaCTUYHOE 3HAHUE TEOPETHYECKHUX OCHOB TEOpETHUE-
CKHUX OCHOB CHCTEMHOI'O IMOJXOAa M MMUTAIMOHHOTO MOJEIHPOBAHUS,
yMEHHE aHaJM3MPOBATh 33Ja4ll MAacCOBOTO OOCITY)KMBAHHUS W pelIaTh
UX C CYIIECTBEHHBIMH MOTPEUIHOCTSIMU C NMPUMEHEHUEM METOJIOB CH-
CTEMHOT'0 aHAJIN3a ¥ MaTEMAaTHYECKOT0 MOJICTTHPOBAHHS.
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HeynoBnerBopurenbHO

Kommnerennuu OIIK-2 u T1K-23 He copmMupoBaHbl U OICHKA «HE-
YIIOBJIETBOPUTEIHHO» BBICTABIISIETCS B CIydae, €ciu OOydaromuncs ne-
MOHCTPUPYET: CYIIECTBCHHbIC MPOOEIbl B 3HAHHUA TEOPETUYECKUX OC-
HOB CUCTCMHOI'O Imoxoaa 1 HMHUTAOWMOHHOI'O MOJACIHNPOBAHUA, HCYMC-
HUE aHAJIM3UPOBAThH 3aJ1a4d MACCOBOTO OOCIY)KMBAHHS M pelIaTh UX C
MPUMEHEHHEM METOJOB CHCTEMHOTO aHajln3a U MAaTeMaTHYeCKOTO MO-
JICTUPOBAHMSL.
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PE3YJIBTATOB OCBOEHUA JUCHUIIJIMHBI

5. MATPUIIA COOTHECEHMS PA3IEJIOB YYEBHOM JUCIUAIIINHBI

K ®OPMHUPYEMbBIM B HUX KOMIIETEHIUAM U OLNEHKE

Komnemenyuu Kon- Komnemenyuu 5 t Buo 0
Ne, naumenosanue 01-60 OITK TIK p yuebnbix 3a- UEeHKa
uacoe Komn. yac . pe3ynbmamos

pazoenoe OucCUuUnIUHbL 2 23 HAMU

1 2 3 4 5 6 7 8
1. CyuHOCTh W OCHOBHBIE 3Tanbl MaTeMaTHye- 18 + i 1 18 JIK, JIP, CP sauer, sxsavet, KP
CKOT'O MOJICJIMPOBAHUS
2. COUCTaB Y TPUHIMIBI TTOCTPOCHUS UMHTAIU- 69 N i 1 69 JIK, JIP, CP sauer, sxsamert, KP
OHHOU MOJICIH.
3.Peanuzaiyus MMUTAIMOHHOM Mozenu Ha DBM. 68 - + 1 68 JIK, JIP, CP 3a4eT, dx3ameH, KP
4.A,I[6K]iaTHOCTB U TOYHOCTh HMMHUTAIIMOHHBIX 15 N i 1 15 | JIK, CP sxsamett, KP
MOJICTICH.
5.MHCTpyMEHTAIBHBIE CPEICTBA UMHUTAIIMOHHO- 34 i N 1 34 | JIK, JIP, CP sxzamets, KP
r'0 MOJICTTHPOBAHUSI.
6.0OCHOBBI TEOPUU MACCOBOTO OOCITYKMBaHHUSI. 28 + - 1 28 JIK, CP sk3aMeH, KP
7.Cuctrembl MmaccoBoro oocyxuBanus (CMO). 36 - + 1 36 JIK, JIP, CP sk3ameH, KP
8.IIpakTudeckoe MpUMEHEHUE TEOPUU MACCOBO- 20 i + 1 20 | JIK, CP sxsamett, KP
ro oociyxuBanus (TMO).

6cezo uacos 288 130 158 2 144
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6. IEPEYEHb YYEBHO-METOIUYECKOT' O OBECIHHEYEHUA LA
CAMOCTOATEJBHOU PABOTHI OBYYAIOIIIUXCHA ITO AUCHUIIIIMHE

1.0dopmiieHre MOSICHUTEIBHOM 3aMUCKU y4eOHOW paboThl : cTaHgapThl CHUCTEMbl MEHEkK-
meHnTa kadectBa ['OY BIIO «bpl'Y». CMK CTII 1.4-01-2005 / T. H. Paguna, A. A. Cano>XHHKOB. -
bparck : bpl'VY, 2005. — 14 c.

2. Camun, B.H. Cratucruka [Electronic resource]: smektponssiii yueOuuk / B.H.Canum,
3.10. Yypwuiosa, E.I1. IlImakoBckas. — Mocksa : KHOPYC, 2008. — 1 ai1. ont. auck (CD-ROM).

3. CaBunbix, B.H. MaTtemaTndyeckoe MOACIMPOBAHUE MPOU3BOICTBEHHOTO U (PTHAHCOBOTO Me-
He/pKMeHTa : yuebnoe mocooue / B.H. CaBunbix. — M.: Knopyc, 2013. — 192 c.- 1 am1. onT. auck
(CD-ROM).

4. Coseros, b. SI. MopenupoBanue cucrem : yueouuk / b. 5. Coseros, C. A. SIkoBieB. - 7-¢
u3g. - M. : FOpaiit, 2012. - 343 c.- - 1 a1. ont. guck (CD-ROM).

5. Coseros, b. SI. MonenupoBanue cucteMm : [Ipaktukym : yae6HOe ocodue / b. 5. Coetos,
C. A. SIxoBnes. - 4-e uzn., nepepad. u momn. - Mockaa. : FOpaiit, 2012. - 295 c. - 1 a51. onr. auck
(CD-ROM).

7. IEPEYEHD OgHOBHOﬁ U JOMOJHUTEJIBHOM JIUTEPATYPBI,
HEOBXOANMOMU JJIsA OCBOEHUA JNCHUIIJINHBI

Koauue- Oobecne-
Buo cmeo
Ne yen-
Haumenosanue uzoanus 3aua- | IK3emMniA-
n/ HOCMb,
HA- pos 8 6uo-
n (oKx3./
mus | 1uomexe,
yei.)
IIT.
1 |2 3 4 5
OcHoBHasi iuTEpaTYpa
1. | ComeroB, b. I. MonenupoBanue cucrem : yueOHuk mmus | JIk,
OakanaBpoB / b. . CosetoB, C. A. fIkoBnes. - 7-e uzn. - M. : | JIP, 15 10
FOpaiit, 2013. - 343 c. CP, ’
KP
2 Axomos, A.C. UMuTanimoHHOE MOJETUPOBAHUE ;| YICOHHUK U
NPaKTUKYM JJIs akagemMuueckoro OakanaBpuata / A.C. Ako- Ik,
nos. — Mockga. — IOpaiir, 2016. — 389 c. CP, 8 0,5
KP
JlonoIHUTeIbHAS JTUTepaTypa
3. | Mozaiituc, B.C. DxoHOMHUKO-MaTemMaTnieckoe Mozaenuposa- | JIk,
HHE MPOU3BOJICTBEHHBIX cucTeM : yued. mocodbue / B.C. Uo- | JIP, 10 06
3amtuc, 0.A. JIpBoB. — Mocksa : Bricmas mkoia, 1991. — | CP, ’
191 c. KP
4. | Ecunos, b. A. Meroapl uccienoBanus omnepanuii : yueo- | JIK,
Hoe nmocooue / b. A. Ecunos. - CII0. : JIans, 2010. - 256 c. JIP, 31 1,0
KP
5. | OnbIT UMHUTAIIMOHHOTO MOJICTHPOBAHUS TPU aHAIHU3E COIU- Tk
aIbHO-DPKOHOMUYECKHUX sBJIeHUH : Hay4yHoe u3nanue / FO.H. CP, 5 03
[TaBnoBckuii, H.B.benos, FO.U. bpoxackuit u ap. — Mocksa : ’ ’
M3 Ilpecc, 2005. — 137c.
6. | Kynpssues, EM. GPSS W .OcHoBbl umuTanuonsoro mo- | JIP,
JIETMPOBAHMS PA3IMYHBIX CUCTEM : yueOHoe mocodue / E.M. | CP, 5 0,3
Kyapssues. — Mocksa : IMK Ilpecc, 2004. — 320 c. KP
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7. | Makaposa, H. B. Craructuka B Excel : yueOHoe mocoOue P
i By3oB / H. B. Makaposa, B. SI. Tpodumen. - Mocksa : CP’ 10 0,6
Dunance! u craructuka, 2006. - 368 c.

8. | bospuyk H.Sl. Moaenn maremMarndeckoil SKOHOMHUKH : Me- Tk
TOJIMYECKUE YKa3aHUS U 3a/1aHUs K J1a0opaTopHBIM paboTam CP, 52 1,0
/ H.A. Bosipuyk. — bparck : bpl'Y, 2012. — 53 c.

9. | bospuyk H.Sl. UMuTanimoHnHoe MOCIMPOBAHNE CHCTEM Mac- TP
COBOro OOCHY)XKMBaHUSl : METOAMYECKHE yKa3aHUs IO BbI- CP, 76 10
NOJTHEHUIO0 KypcoBoi pabotel / H.S. bospuyk. — Bparck : KP, ’
bpl'Y, 2007. — 40 c.

10. | TonctukoB A.C. Mmuranmonnoe moxaenupoBanue B GPSS P
WORLD : MeTroanveckre yka3zaHUs K BBIITOJTHEHHUIO Jlabopa- CP, 75 10
topubix pabdor / A.C. Tonctuxos, A.Il. IlkyparoBa — KP, ’
bparck : bpl'Y, 2012. — 51 c.

11. | Teopusi cucteM mMaccoBOro oOCIyKMBaHUs : yueOHOE TOCO-
6ue / coct. A.B. lllanomuukoB, B.B. bepexnoii, A.M. Jls-
ruH, A.A. [Ineryxuna u ap. - Crasponoins : CKOVY, 2017. - Tk
134 c. : un. - bubnuorp. B kH. ; To xe [DneKTpOHHBIN pe- CP, OP 1,0
cypcl. -
URL: http://biblioclub.ru/index.php?page=book&id=483842

8. IEPEYEHb PECYPCOB MH®OPMAIIMOHHO - TEJJEKOMMYHUKAIIMOHHOM
CETU «<MHTEPHET» HEOBXOJIUMBbIX JJI51 OCBOEHUSA JUCIUTIIJINHbI
1.Dnexktponnsbliil kaTanor 6ubanorexku bpl'y
http://irbis.brstu.ru/CGl/irbis64r_15/cqiirbis_64.exe?LNG=&C21COM=F&I21DBN=BOOK&P21
DBN=BOOK&S21CNR=&721ID=.

2. DnextpoHHas 6ubauoreka bpl'yY

http://ecat.brstu.ru/catalog .

3. DnexTpoHHO-0MbIMOTEYHAas cucTeMa «Y HUBepcuTeTcKas Onbnuoreka online»
http://biblioclub.ru .

4. OnexTpoHHO-0MOIMoTeuHas cuctema «M3narenbcTBo «JlaHb»
http://e.lanbook.com .

5. Undpopmanmonnas cucrema "EnnHoe okHO JocTyma K 00pa3oBaTelIbHBIM pecypcam”
http://window.edu.ru .

6. Hayunas snextponnas 6ubnuoreka eLIBRARY.RU http://elibrary.ru .

7. YauBepcurerckas nnpopmainmontas cucrema POCCUSA (YUC POCCHA)
https://uisrussia.msu.ru/ .

8. HartmonanbHas snextpoHHas 6ubiamnorexka HOb
http://xn--90ax2c.xn--plai/how-to-search /.

9.Web-caiit xypHana «POCCHICKII SKOHOMHIECKHH KypHAai», https://re-j.ru/

10.Web-caiit sxypHana «CripaBOUHUK 3KOHOMHCTa, http:// www.profiz.ru/se
11.Web-caiit sxxyprana «{upexkrop-Uudor, http://www.director-info.ru
12.Web-caiit sxypHana «MenemkMeHT B Poccun u 3a pydexomy, http://dis.ru/manag
13.Web-caiit sxypHana «PeanbHbiii OuzHecy, http://www.real-business.ru

9. METOIMYECKHUE YKA3AHUS JUIS OBYYAIOIIUXCSA 1O OCBOEHUIO
JTACIATITAHBI

Bun yuebHbIX
N Opranuzanus AesITeNbHOCTH 00y4aroInuXCst
3aHSATHH
 — Hamucanue xoHCIEKTa NEKIUA: KPATKO, MOCIEI0BATEIFHO (PHKCUPOBATEH OC-
HOBHBIE TTOJIOXKEHUS, BBIBOJIBI, (DOPMYIUPOBKHU, 000OIIEHHUS;, TTOMEYaTh BaXK-
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HBIC MBICJIM, BBIACIIATH KIIFOYCBLIC CJIOBA, TCPMHHBI. HpOBepKa TCPMHUHOB C
IIOMOIIIBIO BHHHKHOHGIII/Iﬁ, CHOBapeﬁ, CIIPAaBOYHUKOB C BBIIHCBIBAHHUEM TOJI-
KOBaHHWH B TeTpagb. O003HAYUTH BOMPOCHI, TEPMUHBI, MaTepuas, KOTOPHIH
BBI3BIBACT TPYAHOCTH, IOMCTUTH M MONBLITATHCA HaWTH OTBET B PEKOMCHAYC-
Moii nuteparype. Eciau camocTosTebHO HE yAaeTcs pa3oOpaThCcsi B MaTepua-
e, HeoO0X0aUMO c(hOpMyITUPOBATH BONIPOC U 33/1aTh MPETOAABATEN0 Ha KOH-
CYyJIbTAINH, Ta00PaTOPHBIX paboTax.

JlaGopaTopHbie
paboThI

PaboTa ¢ KOHCIIEKTOM JIEKIIMA, 0000IICHUE, CUCTeMAaTH3allusl, YIIIyOJIeHHE U
KOHKPETHU3aIHsl MMOJIyYCHHBIX TEOPETUUECKUX 3HAHUH, BHIPAOOTKA CIIOCOOHO-
CTH M TOTOBHOCTH WX MCIIOJIB30BAHMS Ha NMpakTUKe. Pa3BUTHE WHTEIICKTY-
QITBHBIX YMEHUH, MOJATOTOBKA OTBETOB K KOHTPOJBHBIM BOMpOCaM, paboTra ¢
OCHOBHOM W JIOIIOJIHUTEIILHON JUTEPATypOl, HEOOXOIUMOM JIsI OCBOCHUS
JUCITUTIIMHBI, BBITIOJHEHHUE 3aJlaHWi, OCBOSCHHE COOTBETCTBYIOIIMX MaTeMa-
TUYECKHX aJTOPUTMOB, aKTHBHOE yJacCTHE B MHTEPAKTHBHOM, aKTUBHOMW, WH-
HOBAIIMOHHOW (hopMax OOYyYCHHsI, COCTABIICHHE OTYETOB B SJICKTPOHHOM BH-

Jc.

CamMocTosTenbpHas
pabotra  oOyuaro-
HIUXCS

Tloozomoska k nabopamopuvim pabomam. [TpopaboTka OCHOBHOM M JOTIOTHH-
TEJILHOM JIMTEpaTypbl, TEPMHUHOB, CBEJCHUHN, TPEOYIOIUXCS Ul 3alIOMUHAHUS
U SBISIIONIMXCS OCHOBOIOJATAIONIMMU B Teme/paszzene. KoHcnekTupoBaHue
HNPOYUTAHHBIX JIUTEPATYPHBIX UCTOUYHHMKOB. [IpopaboTka mMarepuasoB mo u3sy-
4aeMOMY BOIIPOCY, C MCIIOJIb30BaHMEM Ha PEKOMEHIYEMBIX pecypcoB HHQOP-
MallMOHHO-TEJIEKOMMYHHUKALIMOHHON ceTu «/HTepHeT». BrinonHenue 3ananuit
IperoJiaBaTessi, HEOOXOAUMBIX ISl IOATOTOBKU K Y4aCTHIO B MHTEPAKTUBHOM,
aKTMBHOM, MHHOBAIIMOHHBIX (JOpMax 00y4eHUs [0 U3y4aeMon TeMe.
Iloozomoeka x 3auemy. IIpu MOATOTOBKE K 3a4eTy HEOOXOIUMO OPHEHTHUPO-
BaThCsl HA KOHCIIEKTHI JIEKIUI, pEKOMEHYeMYIO JINTEpaTypy, UCIOJIb30BaTh
peKOMeHAyeMbIE pecypchbl HHPOPMAIMOHHO-TEIEKOMMYHUKAIIMOHHON CeTH
«HTEepHETY.

Iloozomoska x 2x3ameny. Ilpu MOATOTOBKE K SK3aMEHY HEOOXOJUMO OpUEH-
TUPOBATHCSA HA KOHCIEKTHI JIEKIIUHA, PEKOMEHAYEMYIO JIMTEPATYpPy, UCIIOJIb30-
BaTh PEKOMEHJyEeMbIE pecypchl HH()OPMaIMOHHO-TEIEKOMMYHUKALMOHHON
cetn «HTEpHET».

Buvinonnenue xypcoesoii pabomuwi. IIpopaboTka OCHOBHOM M JOTIOJHHUTEIHLHOU
JUTEPaTypbl, TEPMUHOB, CBEACHUH, TpeOyromuXcs A 3allOMUHAHUS U SBIIS-
IOLIUXCS OCHOBOIMOJIAraloIMMU IPY BBIIOJHEHUU 33aHUN KypCcOBOM paloThI,
000011eHne, cucTemMaTu3anus, yriayOlneHue W KOHKPETHU3alMs IMOJIyYEeHHBIX
TEOPETUYECKUX 3HAHMM, BBIpaOOTKa CIIOCOOHOCTH M TOTOBHOCTH MX HCIOJIb-
30BaHUS HA IPAKTHKE. MOJTOTOBKA OTBETOB K KOHTPOJIbHBIM BOIPOCAM.

9.1. MeTonnueckne yKa3zaHus J1JIs1 00y4aIOIIMXCS 110 BBINOJTHEHHUIO J1a0OpaTOPHBIX padoT
[Tpu BbIOTHEHUU BCeX J1a00paTOPHBIX padOT MpelycMaTpUBaETCs:

3aaHue:

1.IT0o3HaKOMUTBCSI C OCHOBHBIMU QJITOPUTMaMH (PYHKIIMOHUPOBAHUS IPEIMETHON 00JacTy;
2.MI3y4nTh aNnTOPUTMBI BBIIOTHEHUS 3a/IaHUN TaOOpaTOpHON PabOTEHI.
3.BeimoaHUTE 3a1aHus, IPEAYCMOTPEHHBIE TaO0OpaTOPHON pabOTOiA.

[TopsAI0K BBIMOTHEHHUS:

1. Ha ocHOBaHHMM KOHCIIEKTA JIEKIHI, peKOMEHAYEMbIX HCTOYHUKOB, OCHOBHOW M JOTIOJTHUTEb-
HOUW JTUTEepaTyphbl U3YYUTh OCHOBHBIE TEOPETUUECKUE U MPHUKIAIHBIE BOMPOCHI IO MPEeIMETHON 00a-

CTH.

2. PaccMOTpeTh COBMECTHO C TIPENOaBaTeNIeM OCHOBHBIC allTOPUTMBI BHITTOTHEHUS 3aaHuUi.
3.BBINOMHATE M YCTHO 3alITUTUTH JJAOOPATOPHYIO padoTy.
Popma OTYETHOCTH:

CtpykTypHbIMU 371eMeHTaMu OTyeTa SIBISIIOTCA:
- TUTYJIbHBIN JIUCT;
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- COZIep)KaHUE;

- 3ajaHKe Ha Ja0opaTOpHYIO paboTy;

- BBEJICHUE;

- OCHOBHAs 4acTb;

- 3aKJIFOYCHUE;

- IpUJIokKeHUs (TP HEOOXOJUMOCTH).

Ha tutynbaom nucre OTuera ykasbpIBaeTcs:

- MOJIHOE Ha3BaHUWeE (paKylbTeTa: SKOHOMUKU YIpaBieHHs U Kadenpsl: 6azoBas xadenpa
MEHEIKMEHTa U NH()OPMAIIMOHHBIX TEXHOJIOTU;

- ®.1.0., yuebnas rpymnmna o0ydJaronierocs;

- ®.1.0. npenogasaresisi C yKa3aHUEM YUEHOM CTETEHU, yYEHOr0 3BaHuUs.

B conep:xanuu ykasbiBaroTcs Bce pas3zaeisl OTdyera ¢ yka3aHuEM CTPaHULL.

Bo BBenenun Heo6xoaumMo chopMyIupoBaTh U ONUCAThH LIETU U peliaeMblie B 1a00paTOpHO
pabote 3a1aumn.

B coctaB 0CHOBHO#M 4acTu BXOJAT CIIEAYIONINE Pa3/Iebl:

-aJITOPUTM BBITIOJTHEHUS 33 JaHHS;

- pe3ynabTaThl BBIMOJIHEHHBIX PACUETOB U PabOTHI OTTPAHCIMPOBAHHBIX MPOTPAMM B BUJE
pacrevyarox 3JIeKTPOHHBIX Tabiuil (¢ popMyliaMu pacyeToB), MPOTPAMM U OTYETOB COOTBETCTBYIO-
mero [IIIII.

- HHTEpIpETaIHs MOTyYSeHHBIX PE3YIIbTAaTOB.

B 3akiroyeHnM M371araloTCsi OCHOBHBIE PE3YJIbTaThl, OLIEHWBAETCS YCIICIIHOCTH PEIICHUS
IIOCTaBJICHHBIX 33a4 U CTENEHb JOCTUKEHUS LIETIH.

OTtuer nOMmKeH OBITH BHIOTHEH aKKypaTHO, 0e3 ucnpabineHuil. OObeM oT4YeTa JOKEH CO-
cTaBiATh 5 - 10 cTpanu.

JlaGopatopnas padora Nel. Duexkrtponnble Tadauubl EXCEL kak cpeacTrBa peanuzauuu
MMHUTALMOHHOM MOeJIH.

[{enp paboThI: pa3BUTHE Y 00yYarOMIMXCsl MPOGECCHOHATBFHBIX KOMIIETEHIIUNA B 00JIACTH CIIOCO-
60B 1 npasun ucnonaszoBanus EXCEL kak cpencTa peanusalvy UMHTALMOHHOW Mojenu, ¢op-
MHUPOBaHHsI YMEHHI U HABBIKOB, CBSI3aHHBIX C MX IIPUMEHEHUEM.

3agaHus JUls CaMOCTOSATENILHON paboThI:

1.ITpuBecTH pUMEPHI HCIIOTB30BaHUS B IMUTAIIHIOHHOM MOJICIMPOBAHUH OCHOBHBIX ()YHKIIMN
Excel.

2.IToctpouts B Excel nuarpaMmsl 3asiBOK 1 yCTPOMCTB 00CITyKUBaHHUSL.

3.Ilpoectu B Excel sxcniepuMeHThl «uTO OYAET, €CIIU...» Ha MPUMEpPEe SIKOHOMUYECKUX IMOKa-
3aTenei.

PexomeH1a1My 0o BBINOJHEHUIO 3a/IaHUH U MOATOTOBKE K JIaO0OpaToOpHOH paboTe

[TpopaboTka OCHOBHOW M JOTIOJHUTEIBHON JINTEPATYPhI, TEPMUHOB, CBEICHUH, TPEOYIOMUXCS
JUISL 3aITIOMHHAHUS U SBJISIIOIIMXCS OCHOBOIIOJIAralolliuMK B aHHON Teme. [IpopaboTka MaTepuanon
[0 W3y4aeMOMY BOIIPOCY, C HCIIOJB30BAaHHEM PEKOMEHAYEMBIX pecypcoB HH(POPMAIMOHHO-
TEJIEKOMMYHHUKAIIMOHHON ceTu «/HTepHeT», a Takke ¢ y4eTOM CIEIYIOIUX TEOPETUUYECKUX MU
NPaKTUYECKUX PEKOMEHIAIHN.

Pe3ynpTaThl HCIIONB30BaHMsI BCTPOCHHBIX (DYHKIUH MPEACTaBIEHBI Ha CIEAYIOMNX PUCYHKAX.
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B C D E F F
1  OnHcaHWe GYHKUMK PyHKUMA OnHcaHWe Yucna |Popmyna 1 dopmyna
2 dyHRuMA CNYUC() PaHOMEpPHOD Cnumc 0,676901672| 2 =CN4YKC()
3 pacnpefeneHHble Ha MHTepBane (0;1) 3
4 CNydaiHbie YCUna ABNAKTCA OCHOBOWM NpM 4
5 DyHKumA CNYYMERLY(HMMH_TpaHuua; Cnyumerkay HUKH. TP 10 18| 5 =CNYYMERY(ES;E6)
BEpX_rpaHuLa), BO3BPaLLAoWan chyddaiHoe
UKMCAO, 3aKNKUEHHOE MeXAY 3a43HHBIMK
6 rpaHULLAMK. Bepx.rp 25 [
7 Ecnmn Nor.BbIp 2 o 7 |=ECNM(E7>ES8;1;0)
®yHKuma EC/IN (noruyeckoe BbipaMeHue;
3HauYeHWe_WCTHMHA; 3HAYeHHE_NOKb), KOTOpaA
BO3BPALLAET 3HAUEHWE UCTHHA, ECNK OHO
8 WCTMHHO, B NPOTUBHOM C/TY4ae NOMb. 5 8
g ®yHKuMA CYMM(610K) BbIUMCNAET CYMMY Cymm 9" 17 9 '=CVMM(E9:E10)
10 3HAYEHWUH 8 10
11 ®yHKuMa CYMMECIU(Bnok; «ycnosuen) Cymmecnn Baok undp 1 2| 11 =CYMMEC/TM(E11:E13;">0")
12 | BbIUUCNALT CYMMY 3HAYEHUIA PACNONOMKEHbIX B -2 12
13 O10Ke, CyMMa NOJIOMMUTENbHBIX YUCEN 1 13
14 | ®yuruma CHET(6nok) noacumtbiBaeT umcno  |Cuer 3nauenue 1 507 3| 14 =cyET(F14:F16)
15 3HaYeHuid B GNOKe Y 10BNMTBOPAKOLLMX 3HaueHue 2 50 15
16 YCNOBMAM 3HayeHue 3 50 16
B C D E F E
17  dyukuma CYETEC/IU(610K; ycnosme) BuiuncaaeT |Cuetecan 3Hayenue 1 17 2| 17 =CYETEC/M(EL7:EL9; ">0")
18 KONMYeCTBO AYeeK B BIOKe, pacunThiBaeT 3HayeHune 2 -1 18
19 TONIbKO MOAOKHUTE/NbHbIE 3HAYEHWUA 3HayeHue 3 1 19
20 Makc Maccus umdp 20 50| 20 '=MAHC(E20:E22)
21 | dyHKumAa MAKC(610K) Haxo,auT MakcumanbHoe 30 21
22 3HaYeHWe MaccvBa 50 22
23 OyHruma MUH(6n0K) onpeaenaet MuH 107 10{ 23 ':MMH{EZS:EzS)
24 MWHUMA/bHOE 20 24
25 3HauyeHWe Bnoka. 30 25
26 Hanbonblumnii  |YyeHuk 1 5| 26 =HAMBONbLUWMA(E27:E28;E26)
27 | DyHruma HAMBONBLLWA(Gaok;k) Boluncaser k- OLeHKa 5 27
28 € MaKCMMaNbHOe 3Ha4YeHue OLeHKa 3 28
29 HaumeHbLUIMH | YUYeHUK 1 2| 29 |=HAMMEHbLUWA(E30:E31;E29)
30 | ®yHKumAa HAMMEHbLUWA(GAoK;K) HaxoauT k-e OUeHKa 5 30
31 MWHMMaNbLHOE 3HaYeHue 6noka OLEHKa 2 31
32 LN(X) 100 4,605170186| 32 |=LN(E32)
33 DyHEUMA LN(X) BbIMMCAAET HaTypaibHbIA 33
34 norapvgm ymcna X 34
35 CpaHay 10 15| 35 =CP3HAYA(E35:E36)
36 | ®yHRumA CP3HAY(610K) paccuMTbiBaeT cpeaHee 20 36
37 apudmeTHYecKoe JaHHbIX 37
B C D E F E
38 | ®yHruma CTAHOOTKAOHMN(600K) BblMMCNAST |CTAHAOTHAOHN 10 7,071067812| 38 =CTAHIOTK/NOH(E38:E39)
39 cpefHee KBaLpaTUYeCcKOe OTKNOHEHWe 20 39
40 40
11 HopmanwusaumAa |Hopmanusosate 10,2 0,166666667| 41 =HOPMA/NM3ALIMA(EAL1;EA2;EA3)
42 PyHrUMA HOPMATM3ALLMA BO3BpalLlaeT Cp. opud 10 12
43 | HOpManu3oBaHHoe 3HaYyeHWe NE BeNHYMHbI X CT.OTHA 1,2 43
44 44
4 @yHrumAa HOPMCTPACH( NE ) sosepawaer  [Hopmctpacn 0,167 0,566183833| 45 =HOPMCTPACM(F41)
46 BEPOATHOCTbL TOTO, YTO CAy4YaiHan 46
47 | HopmanuaoBaHHaA eenuunHa NE GyaeT meHblue 47
18 WX PaBHa X . 48
49 | ®yHruma LENOE(uucno) okpyrasetumcno go |Uenoe 9,4 9| 49 =LIENOE(E49)
50 GAuaiLLero MeHbLIero Ueaoro 50
51 Ocrar 10 1] 51 =OCTAT(E51;E52)
52 | ®yHKuMA OCTAT(Y4MCNO; AeNWTENb) BO3BpallaeT 3 52
53 OCTaTOK OTAENIeHWA UKMCNa Ha 53
54 nc Craska 7 -14,29p.| 54 =MC(E54;E55;E56)
55 ©yHuma MC(cTaBKa; YUCNO_Nepuos; Bbinaata) - Mepuos, 10 55
BO3BPALLAET NPUBEAEHHYIO K HadabHOMYy
56 MOMEHTY CTOMMOCTb MHBECTULIMK Bbinnata 100 56
57 ETEKCT(3HayeHuWe), KoTOopana NpoeepaeT, Etexct 100 NOHb 57 =ETEKCT(ES7)
58 | ABnAETCA W 3HAYEHME TEKCTOM WM BO3BpaLLaeT Mope WCTUHA 58 =ETEKCT(ES8)
59 "MCTHUHA" nau "1OHKb" 59

Pucynok 1 - OcHoBHbIe uctions3zyembie Gpynkiuu Excel
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IMocTpoenune nuarpamm B Excel.
[porecc cozmanust muarpamMMel B EXcel BkiIrodaeT cienyroiue maru:
1.Brigensiem Tabnuiry ¢ IIPOM3BOJIEHO HANMCAHHBIMU JAHHBIMH

B C

Homep uncna |3IHayeHue

0,85

0,35

0,63

0,36

0,25

0,16

0,06

0,15

11 0,13

12 0,23

1.Co3maem pgumarpamMmy nyreM BblOOpa B MeHI0 «BcraBka» noameHro «/luarpammanr.
Bribupaem «I'paduk ¢ mapkepammy». Jlanee B meHo «PaboTa ¢ auarpammammy» noaMento «MakeT
MBI 100aBJISIEM MTOAIUCH 110 OCH X U Ha3BaHUE AUArpaMMbl.

2
3
4
5
6
7
8
g

10

W=

[y
=]

CnyJyaiiHble BeIMYUHDI

T T ==g=3HayeHune
12 3 456 7 8910

Homepa

CoznanHblil TpaduK MBI MOXKEM pelakTHpoBaTh. JJ06aBUM Ha rpaduk O0TOOpa’KEHUE CETKH U
MIOMEHSEM LIBET ()OHA TuarpamMMal.

CnyJyaiiHble BE/IMYUHDI

\\

0,5

ha L&
ha Soan s #— 3HayeHue
1 2 3 45 6 7 8 910

Homepa

JAuarpamma 3asiBOK

I'opu3oHTanbHast OCh MpEACTaBIsIET COOOM BpeMs, a BepTHUKaJbHas HoOMepa 3asBOK. [IByX-
I[BETHAs 110JIOCA OIUCBIBAET «OMBIT» KaX10H 3asiBKU: JIEBask 4aCTh — 3TO MEPUOJ OXKHUIAHUs 00CITy-
KUBaHMUA, a MpaBas 4YacTh BPeMs 00CITy>KUBAHMSL.

B snextponHOI Tabnule, T71e Mbl yKa3ajil BpeMsl MOCTYIUIEHHUS 3asBKH, BpeMs 00paboTKu 3a-
SBKM TPOYME JaHHBIC BbIIEIsIeM cHavajia «Bpems mpuObITHS 3asBKU» U CO3[]aeM JUarpaMMy THUIa
«JIuneliyaras fuarpamMma ¢ HaKOILJIGHUEM.
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M N 0] P Q R S T V%

- Bpema mexway | Bpems npubbimua | o6onyskueanun, | ofcnyskueaHua 06cnyHMBaHWe

5 3asekal 3anABHKaMM, MUH 3aABKM (4:Mm) MHH (4znam) Hauano (u:mm) | Koneu(u:mm) | Ommpnanue
6 9:00

7 1 9 9:09 1 0:01 9:09 9:10 0:00

8 2 2 9:11 8 0:08 9:11 9:19 0:00

9 3 1 9:12 4 0:04 9:19 9:23 0:07

10 4 7 9:19 2 0:02 9:23 9:25 0:04

11 5 7 9:26 1 0:01 9:26 9:27 0:00

12 [ 31 9:57 1 0:01 9:57 9:58 0:00

13 7 2 9:59 17 0:17 9:59 10:16 0:00

Pucynok 2 — Jlannble 1715 DOCTPOEHUS AUarpaMMbl

H Bpemsa npubbitua
3aABKM

= N W B O N

8:38 9:07 9:36 10:04

Janee Ha cO3MaHHON AuarpaMMme Ha)KMMaeM MpaBOi KHOMKOM MbIH paszen «BwriOpaTs qaH-
HBICY

- ~
Bribop UCTOUHMKE AGHHBIX - M
[IManasoH AaHHBIX 415 AHArpaMMbI:

[ana3oH JaHHbIX CTUILKOM CNOKEH AN OTOﬁDa)KEHHH. Mpu Bhlﬁl}DE‘ HOBOro AWana3oHa L'I'apblﬁ AOWanasoH

GyneT 3aMeHeH.

| | SnemeHTbI NereHap! (paabl) Moanuck ropusoHTanbHo ocu (kaTeropim)
‘jﬁﬂoﬁgsmb ‘ A VNameruTs “ X Ynanute " @+ & [ Vamenuts l

Bpems npubbITus 3asBku

| »

Bpems 0b6CyKUBaHHA (4:MM)

m

OxuaaHue

[ I VU N R

l CKpbITbIe U MyCTble AYeiikn l l OK l l OTtmeHa l

B sTOoM OKHE MBI I[O68.BJ'I$IGM ((BpeMSI 06CJ'IY)KI/IBaHI/I$I 3asABKHU» U «O)I(I/IJIaHI/Ie».

Bpemsa npubbiTus
3aABKM

obcnymMBaHuA
(4:mm)

= N W B O N

|
|
|
|
| Bpema
|
|
|
I

B OxunaaHue

809 838 907 936 10:04 10:33

Cnenaem psan «llocryruienne 3asBku» 6e3 o0nacTu u rpanuil. [lyrem HaxkaTtus mpaBoil KHOTI-
KM MBIIIK Ha PsJl MBI OTKpBIBaeM OKHO «DopMar psiia JaHHBIX», 3aX0JUM B pas3ieln «3ajiuBKay U
yka3biBaeM «HeTt 3amuBkmy.
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copur obracrn rocrpoee L N

—— "‘ 3anmBka
LiBeT rpaHuLbl @
CTUAM rpaHnL, () CnnowHas 3anuBka

B [pagueHTHas 2anueka

TeHb
PUCYHOK MM TeKCTYpa

®opmaT obbeMHol hUrypbl @ Astosbibop

B pEIYIbTATE PAA CTAHCT HEBUAMMBIM.

7 L
6 I
7 [ Bpema
5 I
| obcnymMBaHuA
a [ (4:mm)
3 i . B OxunaaHue
2 |
1 |

8:09 8:38 9:07 9:36  10:04 10:33

Hanee ¢hopmaTupyeM OIMH U3 BUAUMBIX PSAOB, TaK 4TO OBl OH MMEJ HYJIeBOM 3a30p. Ilyrem
Ha)KaTHs IPaBOM KHOIIKM MBILIIM Ha P Mbl OTKpbIBacM OKHO «®DopMar psia JaHHBIX», 3aXOJUM B
paznen «IlapameTpsl psa» yka3siBaeM OOKOBOM 3a30p HOJIb.

— - .
Dopmar pAaa AaHHbIX 4. WO o LIL % |
{-""m“" pApa “-} MapameTpbl pasa
3anueka [pexpbiThe pAaos
I o
LIBeT rpanmubl C 3asopom G C nepekpbiTHeM

CTHAK rpaHuL, 100%

TeHb BoKoEOii 3a30p

Dopmat obbemHoN hurypbl be3 3azopa U Bonbluoi 3asop

B pe3ynbrare BINOIHEHNS BCEX 1IarOB MbI MOTYYUM CJEIYIOMINNA rpaduk.

. | = Bpema
| | obcnymMBaHuA
(4:mm)

H O¥uaaHue

[ S ¥ B N O B o T

809 838 9:07 936 10:04 10:33
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Juarpamma ycrporiicTa 00c/1y:KHBaHHSA

Ha nanHo# nuarpamme pacrofiokeHa TOPU30HTaIbHas OCh, IPEACTABIISIONIAs COO0M Bpems, a
BEPTUKAJIbHAS — UHACKC KaHana 00CITyKUBaHUSI.

Co3nanue nuarpaMmbl BKIOYAIOT CAEAYOIINE IIAru:

1.CoptupoBKa BpeMeHH OOCITY)KMBAaHUS HAa HAYaJl0 W HAa KOHEL INPOUCXOAUT 3a CYET
ucronb3oBanns  (yukimn  HAWUMEHBIINN(6mok;K), kotopas ompememseTr MHHHMAIBHOS
3HaYeHHE B BHIOPAHHOM MAaCCHB.

R S T
q Ob6cny1BaHKE
5 | Hayano (4:mm) | KoHeu(d:mm)
6
7 9:09 9:10
8 9:11 9:19
9 9:19 9:23
10 9:23 9:25
11 9:26 9:27
12 9:57 9:58
13 9:59 10:16

OTtcoptupyem naHHble 110 Bo3pacTaHuto ot 1 1o 14.

R R
16 9:09 16 =HAMMEHBLUWMA(SRS7:5US13;1)
17 9:10 17 =HAMMEHBLUMA(SRS7:5US13;2)
18 9:11 18 =HAMMEHbLUWA(SRS7:5US13;3)
19 9:19 19 =HAMMEHBLUMA(SRS7:5US13;4)
20 9:19 20 =HAMMEHBLLUMA(SRS7:5US$13;5)
21 9:23 21 =HAMMEHBLLUMIA(SRS7:5US$13;6)
22 9:23 22 =HAMMEHbLLMIA(SRS7:5US13;7)
23 9:25 23 =HAMMEHBLLMIA(SRS7:5US$13;8)
24 9:26 24 =HAMMEHbLUMIA(SRS7:5US$13;9)
25 9:27 25 =HAMMEHbLUWMIA(SR$7:5U$13;10)
26 9:57 26 =HAWMEHBILIWMIA(SRS$7:5US$13;11)
27 9:58 27 =HAMMEHBLLUWIA(SR$7:5US$13;12)
28 9:59 28 =HAMMEHbLUMIA(SRS7:5U$13;13)
29 10:16 29 =HAMMEHbLUMIA(SRS7:5U$13;14)

2.Bre1bupaem cTonOIIbI, KaKIbI U3 KOTOPBIX COOTBETCTBYET KaHATY OOCITYKUBAHUS, K CTPOUM
Ha UX OCHOBE JMarpaMmy tumna «JInHengaras».

| | | | | DPagls

J WPanl3

OPanl2

HPagll
OPanl10
HEPan9
1 OPan8
W Pan7
OPan6
EPans
@ Pand
HWPap3

OPan2

mPaal
8:.09 8:38 9:07 9:36 10:04 10:33
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3.U3mensem mopsaok psaoB. Ilyrem HaxaTusi mpaBoid KHOMNKH MBIIIM Ha JUarpaMmy Mbl
OTKPBIBAEM OKHO «BBIOOD MCTOYHMKA NaHHBIX) U3MEHSAEM MOPAJ0K PAJOB MO YOBIBAHMIO.

Bhl60p WMCTOYHWKA AdaHHbIX

[nana3oH AaHHbIX ANA AMarpamMmbl: i
,[luanaaou AaHHbIX CAHILIKOM CNoXeH Ana DTDEPE)KEHMH. HPM EhlﬁDpE HOBOro Auana3oHa Erapblﬁ ANWana3oH

OyoeT 3aMeHeH.
¥ = U

SnemeHTbl nereHabl (pagbl) Moanncy ropu3oHTaNbHONW OCKH (KaTeropun)
‘ﬁﬂoﬁgnmb ] % UamernTs " X Ynanute ” @& " L ] A Uamenuto ]
1

Pani4
Pani3
Pani2
Panii

Lm | »

Pani0 o

[ CKpbITble M NYCTble AYeiKn l I OK I [ OTmeHa ]

4.®opMaTupyeM OJIMH W3 PAJOB: YCTAHABIMBAEM [yl HErO0 3HAUEHHUE INEPEKPBITHUS paBHOE
100.

mPanl
OPan2
HPap3

O Paps

W Pan5
OPapb
W Pan7
OPan8

W Pap9

OPapl0
WPaall
OPanl2

mPapl3

T T T T T T DPHA14
8:24 838 852 9:07 921 9:36 950 10:04 10:19 10:33

5.B516HpaeM ABa 1BETa IS XAPAKTCPHUCTHUKU 3aHATOrO0 U BO6OI[HOFO COCTOAHHA KaHajia.
YcranasauBaeM OBETa Tak, YTOOEI OHU YCpeaoBaInCh.

OPanl
WPan2
OPan3
W Pagd
OPans

W Panb
1 OPan/
B Pan8
OPan9

mPanl10
OPag11
W Pan12
OPan13

824 838 852 907 921 936 950 1004 10:19 10:33 mPanla

6.YnanseMm wu3 JIETEHABI BCE PSAbl, KPOME TMEpPBOrO W BTOporo. s KakIoW JIMHUU
yCTaHABJIMBAEM IIBET TPAHUIIBI CIUIONTHOW. Takum oOpa3om OyeT mosrydeH rpaduxk.
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0O Ceo6oaHo

M 33HaTO0

8:24 8:38 8:52 9:07 9:21 9:36 9:50 10:04 10:19 10:33

IIpoBenenne IKCIIEPUMEHTOB «4TO Oy/I€eT, ecin...» B Excel

[TpoBenenne 3KCIEPUMEHTOB «4TO OymeT, ecid...» B EXcel peanusyercs ¢ momomipio «Tab-
Juna JaHHBIX» (MeHIo «JlanHbie» -> «AHanu3 “uro-ecnu’ -> «Tabnuna nanHex»). C ee moMOIIbI0
MO>KHO HCCIIEIOBATh BIUSHUE PA3IMYHBIX TApaMETPOB Ha pe3yibTaT MojAenupoBanus. PaccMoTpum
ATamnbl CO3/IaHMS JAHHOW TaOJIUIBI HA MPUMEpPE OAHOIEPUOAHOW MOJEIH YIPaBICHUS 3amacaMu
(HEOOX0IMMO UCCIICIOBATh BIMSIHUE 00BbeMa 3aKa3aHHOW MapTUHU Ha CPEIHUEC U3JICPIKKH).

JIJIss BBIYUCIICHUS CPETHETO 3HAUCHUS M3JICPKEK HaM HEOOXOAMMO CO3JaTh TAOJUIly C JaH-
HBIMU O peanu3aiuu, oobeme npoaax, npuosuin. «IIpudbLIs» paccuuThiBaeTcs Mo Gopmyse

= Ur: * U-[r: - Ce],
rae LI, — nena npoaykum, O - 06vem nponssenennoii npoaykumn, C, - cebecronmocts equnu-
IbI TITPOTYKITHH.
Coznmaem Tabnuily ¢ UCXOJHBIMU JaHHBIMHU, B KOTOpoil Oyner crpoka «llena ToBapa» u «Ce-
OECTOMMOCTb TOBapay.

A B C D
2 McxoaHble gaHHbIe
3 LleHa ToBapa (py0) 150
4 | CebectommocTb ToBapa (py6) | 20

[Tocne paccunThiBaeM MPUOBLIL MPU Pa3HOM 00BEME MPOJaX U CpeaHee 3HAUCHHE MTPUOBLIH.
Pesynbrarhl pacuera TaOIHIIBI ¢ JAHHBIME MPECTABIECHBI HAa CIEAYIOIIEM PUCYHKE.

A B C A B C

6 MogenuposaHue 6 MogenuposaHue

7 Peanusauma|O6vem [Mpubbiab| 7  Peanuzauma|O6bem Mpubbinb

8 1 15 1950 8 |1 15 =B8*($SD$3-5DS4)
9 2 20 2600 9 2 20 =B9*($D53-5D54)
10 3 40 5200 10 3 40 =B10*($DS$3-5D%4)
11 4 25 3250 11 4 25 =B11*(SD$3-5DS4)
12 5 10 1300 12 |5 10 =B12*($D$3-5DS4)
13 6 5 650 13 6 5 =B13*($D53-5DS4)
14 7 16 2080 14 |7 16 =B14*(5DS$3-5D5%4)
15 8 65 8450 15 '8 65 =B15%($DS$3-$DS%4)
16 9 12 1560 16 |9 12 =B16*(5DS$3-5D5%4)
17 10 18 2340 17 10 18 =B17%(SDS$3-5D54)
18 11 56 7280 18 11 56 =B18*(SDS$3-5DS4)
19 12 27 3510 19 12 27 =B19*(SD$3-5DS4)
20 13 34 4420 20 13 34 =B20*($D$3-5DS4)
21 14 31 4030 21 14 31 =B21*($D$3-5DS4)
22 15 22 2860 22 15 22 =B22*($D$3-5DS4)
23 | CpepfHee 3HadyeHue | 3432 23 | CpepHee 3HaueHue |=CP3HAY(C8:C22)
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HeoO6xomuMo co3marhe Tabnuiy aJis pacdera CIIeHapueB, B KOTOpPOW B TIEPBOM CTOJOIE
Ha4YuWHadA CO BTOpOﬁ CTpOKI/I HGOGXO,Z[I/IMO Hepe‘-II/ICJISITL IIoACTAaBJIIEMbBIC 3HAUCHUS HpI/I HMUTAIIUN.
B nmanHOM ciydae MbI OyieM BBOJIWTH pa3jIMUHbIC 3HAUYCHHUs 0O0beMa 3aKa3aHHOW mapTuu ( MycTh
oHM paBHHI 29, 39, 49, 59, 69, 79, 89). B suelike BbIlIe cripaBa 3alKUCHIBACTCA CpEAHEE 3HAUCHHE

U3JICPKEK.

E F
8 Llena CpefiHee 3HadeHWe NpUbbLINK
9 3432
10 29
11 39
12 49
13 59
14 69
15 79
16 89

Brinensem nuamnas3on 3HaueHuil Hamei Tabmuis (B npumepe — E9:H16), u BeiOupaem B MeHIO

«JlaaHBIeY) -> «AHaIU3 “dro-ecinn’’ -> «Tabmuia TaHHBIXY.

== : 54% :_‘.J]I‘Iposepka NaHHBIX ™ E;Iilrj
o e — _ED KoHconmgauma L=

Tekct o ¥aanuTe 3 [pynnupoE
= P Ananuz "uTo-ecan’ '| pynnnp
ctonbuam aybavkaTel —2 2
PaboTa AwvcneTtuep cueHapyes...
Moabop napameTpa..
K L Tabnvua gaHHbIX.. P

B none «IloacTaBiasTh 3HAaUCHUS 1O CTpOKaM» 3aIlicCaThb aJipccC H‘IeﬁKH, B KOTOpOﬁ XPaHUTCA

3HAYCHHUE [[CHBI TIPOAYKIUH IpU MojeupoBanun ($D3$3).

Tabnuua gaHHbIX B i:h

MoacraenaTb 3HayeHMa no cronbuam B:

MoacTaBnATb 3Ha4yeHus no crpokam B: | $D$3

) |

OK ] l OTmeHa

HOJ’IY‘ICHHHﬁ peE3yiabTaT SKCIICPUMCEHTOB IIPCACTABJICH HAa CICAYIOLIEM PHUCYHKCE.

E - E F
8 Llena CpefiHee 3HaueHue npubbinm | 8 UeHa CpegHee sHa4eHue npubeian
9 3432 9 =5Cs23
10 29 237,6| 10 29 =TAB/IMLA(;D3)
11 39 501,6| 11 =E10+10 =TABJIMUA(;D3)
12 419 765,6| 12 =E11+10 =TABJIMUA(;D3)
13 59 1029,6| 13 =E12+10 =TABIMUA(;D3)
14 69 1293,6| 14 =E13+10 =TABIMUA(;D3)
15 79 1557,6| 15 =E14+10 =TABIMUA(;D3)
16 29 1821,6| 16 =E15+10 =TABIMUA(;D3)

Teneps nmpoBeaeM MOXOKUM IKCIIEPUMEHT 1o cedectonmocTr. Co3naeM TabIUIly B IEPBOM
cTONOIIe HaYMHAs CO BTOPOW CTPOKH HEOOXOJUMO TEPEUHCIATH MOACTABIsEMbIC 3HAUCHUS
npyu uMUTalMu. B 1aHHOM ciiydae Mbl OylneM BBOAWUTH pa3iMyHbIE 3HAuUeHUs oObeMa
3akazaHHoM maptuu ( mycth oHu paBubl 20, 30, 40, 50, 60, 70, 80). B sueiike BbllIe crpaBa
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3aMUCHIBACTCS CpeAHEe 3HAYCHHE M3JIepKEK. BhiaenseM auana3oH 3HAaYCHUI Hallel TaOauIlbl
B noJie «IloacTaBisaTh 3HaYEHUsI IO CTPOKAM» 3alMCaTh aApeC SYEHKHU, B KOTOPOU XPAHUTCS
3HaYeHUE CeOECTOMMOCTH  MPOXyKIuu mpu  MojenupoBanuu  ($D$4). Pesynbrar
MOJCJIMPOBAHUS MPEJCTABICH Ha CIEIYIOIIEM PUCYHKE.

E F E F
18 CeBectommocTb |CpegHee 3HayeHue npubbiin | 18 Cebectommocts |CpegHee sHaveHue npubbiin
19 3432| 19 =5Cs23
20 20 3432 20 20 =TAB/IMUA(;D4)
21 30 3168| 21 =E20+10 =TAB/IMLIA(;D4)
22 40 2004| 22 =E21+10 =TAB/MUA(;D4)
23 50 2640| 23 =E22+10 =TAB/MUA(;D4)
24 60 2376| 24 =E23+10 =TAB/IMUA(;D4)
25 70 2112| 25 =E24+10 =TAB/MUA(;D4)
26 80 1848| 26 =E25+10 =TAB/MLA(;D4)

PexoMeH1yeMble HCTOUHUKH

1.®enepanbubiit 3akoH OT 27 utons 2006 r. Ne 149-03 (c U3MEHEHUSIMH U JTOTIOTHEHUSIMH)
«O06 nHbopMaIu, HHPOPMAITMOHHBIX TEXHOJIOTHSIX U O 3alIUTe HH()OPMAITHI

2.®epnepanbublii 3ak0H 0T 23.08.1996 1. Nel27-®3 «O Hayke M rocylapCTBEHHON Hay4dHO-
TEXHUYECKOM MTOJTUTUKEY.

OcHoBHast TuTEpaTypa

n.l paznena 7.
JlononHuTenpHas tuTepaTrypa

nm. 4, 7 pazgena 7.

KoHTpoJbHBIE BOMPOCHI JIJIsl CaMOTIPOBEPKHU
1.Kakum obOpaszom cesizanbl (yHkimu Excel? TlpuBenure npumepsl. Kakue u3 HUX MOTYT MpPUHH-
MaTh OTPHUIATEIbHBIC 3HAYCHHUS U CTO ITO O3HAYAeT?
2 Kakwue Turnbl rpaukoB MOKHO HCIIOJIB30BaTh IIPH UMUTALOHHOM MoienrpoBanuu B Excel?
3.UT0 BH3yaIM3UPYIOT TUArpaMMbl YCTPOICTB U 3asBok Excel?
4. C kakoii 1enbto crpostes cueHapuu Excel?

JlabopaTopnas pabora Ne 2. MoaeJnpoBanue CJIy4YaiHBIX YMce]T U COOBITHI C HCIOJIb30-
BanueM BcTpoeHHbIX Gpynkumii EXCEL. Tpenunr B Manoii rpymme(1l gac)

[lenib paGoOTHI: pa3BUTHE y O0YYAIOIIMXCS MPO(ECCHOHANBHBIX KOMIIETEHIMI B 00JIaCTH CIIOCO-
0OB M MpaBUJ MOJAETUPOBAHUE CIy4YallHBIX YUCENl M COOBITHM C HMCHOJIb30BAHUEM BCTPOEHHBIX
¢ynkuuit EXCEL, ¢opmupoBanus ymMeHuil 1 HaBbIKOB, CBA3aHHBIX C UX MPUMEHEHHEM.

3aaHus 1JIs CaMOCTOSITeNIbHOU pabOThI:

3amanue 1. Urpok A BemrpeiBaet y urpoka B 108, ecnmi MoHeTa majaet pemkoid BBEpX U Ipo-
urpeiBaeT 108, eciu MoHeTa magaet repoom BBepx. 1.Mcmonb3ys mocnempoBatensHOCTh M3 10 ciy-
qaHbIX uucels, npoBecTd 10 PKCIEPUMEHTOB M ONPENEIUTbh pe3ynbTaTbl Urpbl. 2. CocTaBUTH
byukimro pacrpenencuus f(X) u onpenenuts nucxoasl urpbl, kak f(X)=R, rae R 3To renepupyemoe
CIIy4yalHOE YHCIIO.

3. OnpenenuTh UCXObl UTPHI TYTEM COCTABJICHUS 3JIEKTPOHHOMN TaOJIUIBI C UCIOJIb30BAaHUEM
¢bynkuuu «ECJIN».

4.ITocTponTh MHOTOYTOJIBHUK PacIpeIeICHUsI.

3anganme 2.1.IIpoBoauTcs 3KCIEPUMEHT C MOAOpackiBaHUEM KOCTH. OmNpeaenuTb CyMMapHoe
KOJIMYECTBO OYKOB Iocie 10 3KCneprumMeHTOB.

2. IlocTpouTh MHOTOYTOJIBHUK PacpeesICHNUS.

3ananue 3. B cucremy mocTymaroT 3asBKM C HHTEHCUBHOCTBHIO 3 KJIMEHTa B 4ac. Bpems 006-
cayxuBanusi MoxeT coctaButTh 0,2 yaca unm 0,6 ¢ P=0,5. HayaibHoe MonenupoBaHue KIMEHTOB
Het. [Ipennonaraercst oquH y3en obciayxuBanus. OnpenenuTs JOII0 BPEMEHU MIPOCTOsI CUCTEMBI B
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IPOLIEHTaX U CpeHee BpeMs 0XKMJaHMs B pacueTe Ha OJHOro KiMeHTa (B yacax). [Ipogomkurens-
HOCTb MOJETMPOBAHUS 8 YaCOBOW pabOUMii JICHb.

PexoMeHnaImm 1o BBIMOJIHECHUIO 33/IaHUH M MMOATOTOBKE K JIA0OpaTOpHOIA paboTe

[TpopaboTka OCHOBHOU M JOTOJHUTEIHHON JINTEPATYPhI, TEPMUHOB, CBEJICHUN, TPEOYIOIINXCS
JUTSL 3aTIOMUHAHUS | SIBJISTFOIIMXCS. OCHOBOIOJIATAIOIIMMU B TaHHOM Teme. [IpopaboTka Marepuaion
[0 HM3y4aeMOMY BOIPOCY, C HCIOJIb30BAHHEM PEKOMEHAYEMBIX DPECypcoB HH(OPMALMOHHO-
TEJICKOMMYHUKAIIMOHHOU ceTu «MHTepHeT», a TaKkKe C YUYEeTOM TEOPETUYECKUX M MPAKTUYECKUX
pPEKOMEH AU, TTPEACTaBICHHBIX B 1. 3.3. (pa3nen 4.2.)

OcHoBHast TuTEpaTypa

n.l paznena 7.
JlononHuTenpHas TuTeEpaTypa

nm. 3, 4, 7 paznena 7.

KOHTpOJIbHBIE BONPOCHI ISl CAMOIIPOBEPKHU

1.Yto mpencTaBisitoT co0oi MIOTHOCTh M (GyHKIUS pacnpeaencHusi? Ilpusenute mpumepsl.
Kakum o0Opazom oHHM B3amMocBs3aHbl? Kak 3Ta B3aMMOCBSI3b UCIOJB3YETCS MPH TCHEPAIUH CITY-
YailHbIX yucen?

2. neHTuuIuMpyiTe yCIIOBUs COBEPIICHHSI CITy4alHBIX COOBITHH.

3. Kakue cy1iecTByrOT MEXaHU3MbI T€HEpALlMU [TOCJIEI0BATEIbHOCTEN CIIyYalHbIX yucen?

JlabopaTtopHasi padora Ne 3. [locTpoeHne MMHUTANMOHHOIO AJITOPUTMA U €r0 peajin3anus
B EXCEL. Tpenunr B Manoii rpymre(1 gac)

[{esib paGoOTHI: pa3BUTHE y O0YYaAIOIIMUXCS MPO(ECCHOHANBHBIX KOMIIETEHIMI B 00JIaCTH CIIOCO-
OOB U MpaBUJI MMOCTPOCHHUS WMHTAMOHHOTO aroputMa u ero peanmsarmu B EXCEL,  dopmupo-
BaHUS YMEHUI U HaBBIKOB, CBSI3aHHBIX C UX IPUMEHEHHUEM.

3aaHus J1JIs CaMOCTOSITENIbHON pabOTh:
1.Ha ocHoBe 3amanus 3 mpenpiayimieil paboThl TOCTPOUTH U TpadUUecKy MPeCTaBUTh UMUTAIIMOH-
HBII aJITOPUTM, TUArpaMMy porecca 00CITyKUBaHUSI.
2.0nucath CTPYKTYpy aITOpPUTMa U €r0 OCHOBHBIE MOJTYIIH.

3. Onpenenuts napameTpbl MOJIETH BBIXO/IA.

PexoMeHaanyu mo BBIMOIHEHUIO 33JJaHUI ¥ MOATOTOBKE K JIabopaTopHOii paboTe

[TpopaGoTka OCHOBHOM M JOTIOJHUTEIBHON JINTEPATYPhI, TEPMUHOB, CBEIEHUH, TPEOYIOMUXCS
JUTSL 3aTIOMUHAHUS U SIBJISIFOIIMXCS. OCHOBOIOJNIATAIOIIMMU B 1aHHOM Teme. [IpopaboTka marepuaioB
10 W3y4aeMOMY BOIIPOCY, C HCIIOJIb30BAaHHEM PEKOMEHIYEMBIX PecypcoB HH(POPMAIMOHHO-
TEJIEKOMMYHHUKAIIMOHHON ceTu «/HTepHeT», a Takke ¢ y4eTOM CIEIYIOIUX TEOPETUUYECKUX MU
NPaKTUYECKUX PEKOMEHIAIHNA.

[Ipenmer uccienoBaHus: CKJIaJ MHCTPYMEHTOB. Llenb mcciemoBaHus: ONpeneieHne CpeTHero
BPEMEHH MPOCTOS B PE3yJIbTaTe OXHIAHUS OOCITY)KHUBaHUS OJTHOW 3asBKH B 3aBUCHMOCTH OT KOJIH-
4eCTBa KJIAJOBIIHKOB.

t — MPOAOIDKUTETHHOCTh 00CTY)KHBAaHUS 3asBKH;

T - UHTEPBAJIBI BpEMEHU MEXKy JBYMS ITOCIIEIOBATEILHBIMU O0pAIIEHUSIMU Ha CKJIA].

t ¥ T - cny4aiiHble BeIMYMHBI, IPUYEM Ha OCHOBE cOOpa M 00pabOTKU JaHHBIX MOCTPOCHBI IM-
nUpUYECKHe 3aKOHbI pactpenenenus ¢(t) u p(t).

k — HOMep 3asiBKH, MoCTymaromiei Ha oocnyxkusanwue (1,...,K);

| — HOMep KiagoBmwmka (1,...,n);

i — MOMEHTBI OCBOBGOKICHHS i-r0 KIaLOBILIMKA OT 00CITyKMBaHUS OYEPETHON 3asIBKH;

| — Bpems mpocTost paboyero B 0)KHUIaHUN 0OCITY)KUBAHUS 3asIBKH;

L — cymmapHOE BpeMst POCTOsI BCEX pabouunXx;

. L
tox — CpeIHee BpeMsl OXKHUIaHUS 00CTYKUBAHUS OJTHOM 3asBKH; Loy = "l
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[penmnonoxenue: paboTaroT 2 KJIaJOBIIMKA, ISl KAKIOTo P(T) OJHHAKOBO.
[lepen mocTpoeHneM aaropuTMa CTpouM (PYHKIMOHATIBHbBIE AUAarpaMMBbl ITPoLecca 00CTyKUBa-
HUSL.

oL - BpeMsi MEXy ABYMS 3asiBKaMu; 3 - Bpems 00CITy>KHBaHUS 3asBKU.
o ¥ [} reHepupyroTCs JaTYUKaMM CIy4alHBIX YMCEJ IO SMIMPUYECKUM 3aKOHaM pacipeserne-

N aust p(t), @(t) COOTBETCTBEHHO.

o t=1=0T1
= S s e, D1y 3as8BKy 00CITyKHUBaeT 1-i KIamOBIIKK, KO-
2 3 4
. 1_
| - TOPBIA OCBOOOKIAETCS B MOMEHT BpeMeHHu {;” = 1p
: : : Tekywee Bpewms, t >
1 | 1 + B-
B 1 1 1
! L ]e;nyjﬂiiip;';"_> Uepe3 mpoMEKyTOK BPEMEHH O MOCTYIaeT 3a-

u aBka T,. Ee oOciyxuBaer BTOpOH KIJIaJIOBUIUK, KO-

o 2 _

: rexyuce apew 2 knaposuw- ,  TOPBIM OCBOOOKIAETCA B MOMEHT BpeMeHH t° = 12
Vot +
X | Bpems oxuaa- B
o ' Hug —> 3asBka T3 B MOMEHT BpEMEHHU T3 = Tz + QL.

UroObl ompenenuTh, Kakoil KIagoBIIUK Oyner
00CcITy)KMBaTh, HEOOXOIUMO CPABHUTH tll u t22. B nmannom ciyuae — 1-ii xinamoBmmk. Heooxomaumo
OTPENICTUTh HATMYHE ITPOCTOS paboyero.

CpaBHHMBaET T3 U tll: T3 > tll, T.€. IPOCTOS HET.

t13 =13+ P

3asBka T4:. 14 =13 + QL.

Omnpenenum BpeMsi 0CBOOOKICHHSI KITa0BIIUKOB, BbIOUpass Min t;. B manHoM ciy4ae 3TO BTO-
pO¥ KJIaJOBIIUK.

Onpenensem Hanmuuue npoctos. CpaBHUBaEM t,% u 14

Cuwnraem npoctoit: |y = t,2 — 14,

IIponecc MogeMpoBaHus 00CTYKMBAHUS OJHOM 3asiBKH:

1) onpeneneHue BpeMeHu npuxoa K-if 3asaBKu: Tx = Tk-1 + .

2) ompeneneHHe paHHEro BpeMEHU OCBOOOXKIEHUS KIIaJOBIIMKA M 3allOMHHAHHE €ro HoMepa:
mintil =i

3) ompeneneHue BpeMeHU Havajaa 0OCIyKUBaHUS yTeM MPOBEPKH ycIoBus ti > 1y

Ecnu ycnoBue BbINONHSAETCA, TO:

1)paccunTsiBaeTcst BpeMs mpoctost Kak | = tj — 1 1 PpukcupyeTcst MOMEHT Havasia 00CIyKUBa-
HUA t)

5) ecnu ycnoBuE HE BBITIOJIHSIETCS, TO IPOCTOSI HET, M OOJYKMBAaHUE HAYHETCS B MOMEHT Bpe-
MEHHU Tk.

6) onpeneneHe MOMEHTa OKOHYAHUS 00CTYKUBAHUS 3asBKU:

t, + B —ectb npocToii
7, + B —Het nmpocTos

B utore CTPOUTCA HMUTALMOHHBIN AJITOPUTM IIpoLecCa O6CJIy)KI/IBaHI/IH pa6qux.

PekoMeHyeMble HCTOUHUKH

1.®enepanbubiit 3akoH oT 27 utons 2006 r. Ne 149-03 (c U3MEHEHUSIMH U JTOTIOTHEHHSIMH)
«O06 nadpopmanmu, THPOPMAITUOHHBIX TEXHOJOTHIX U O 3aITUTE HHHOPMAITITI

2.®enepanbublil 3ak0H 0T 23.08.1996 1. Nel27-®3 «O Hayke M rocylapCTBEHHON Hay4yHO-
TEXHUYECKOH MOJTUTUKEY.

OcHoBHas TuTepaTypa

n.l pasgena 7.
JlonomHuTebHAS TUTEPATYPA
nm. 3, 4, 7 paznena 7.
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KoHTpOJIbHBIC BOMPOCHI JUTS CAMOTIPOBEPKU

1.Yrto nmpencraBnsoT coboit hopMann3oBaHHas cxema mpoiiecca’?

2.0xapakTepu3yiTe Ha3HAYCHHUE MOJICITH BXO/Ia U CIIOCOOBI €€ pealn3aliy B aJITOPUTME.

3. OxapakTepu3yiiTe Ha3HAYCHHE MOJICIIH BBIXO/Ia M CIIOCOOBI €€ peai3aliy B aJITOPUTME.

4. OxapakTepu3yiiTe Ha3HAUCHHE MOJICIIM OOPATHOM CBA3M M CIIOCOOBI €€ peaar3aluy B auro-
puUTME.

JlabopaTopnass pabGora Ne 4. MopenupoBaHue CTAaTHCTHYECKMX pacnpeaeleHuil B
EXCEL. Tpenunr B mayioit rpynme(1 gac)
[{enib pabOTHI: pa3BUTHE y O0YYAIOMIUXCS MPO(ECCHOHATBHBIX KOMIIETCHIMI B 00JIaCTH CIIOCO-
OOB M MpaBWJI MOJEIMPOBaHUs cTaTUCTHYeCKuX pactpenenenuit B EXCEL, dopmupoBanus yme-
HUI U HaBBIKOB, CBA3AHHBIX C UX IPUMEHEHHEM.
3afaHus JUlsd CaMOCTOSATENILHON paboThl:
1.Ocy11ecTBUTh FE€HEpALMIO CIy4YailHBIX YHMCET C MOMOUIbI HAACTpoiku «l eHepauus ciydaiHbIX
qucen» MOy «AHaU3 JaHHBIX» B COOTBETCTBUHU C BApMAHTOM 3aAaHus. Omnucarh JaHHOE pac-
npenenenue. [IpeactaBuTh ero rpaguuecku.
BapuanTs! 3aganuii:
1.PaBHOMEpHOE pacripeeneHue
2.HopmaiibHoe pacipeesieHue.
3. Pacnpenenenue bepnymnu.
4. buHoMuanbHOE paclpe/ielieHue.
5. Pacnpenenenue Ilyaccona.
6. MozenbHOE pacnpesiesieHue.
2.IlpuBecTy mpuUMepsl peaar3alid OCHOBHBIX CTaTHCTUYECKUX (PYHKIUI B COOTBETCTBHU C BapH-
AQHTOM 3aJlaHuUs
BapuanTsl 3a1aHuii:
@DYHKIMH HENPEPHIBHOIO HOPMAJIBHOIO PACIIPEACIECHUS.
@OYHKIMH HEMIPEPHIBHOTO FraMMa-pacipe/iesIeHuUs.
@OyHKIIMN HENPEPHIBHOTO OeTa-pacnpeieeHusl.
@OYHKIMH HENMPEPHIBHOTO JOrapu(hMUUECKOTO HOPMAIBHOTO PacIpe/leeHHUS.
@DYHKIMH HENPEPHIBHOTO AKCIIOHEHIIMATIBHOTO PaCIIPEEIICHUS.
OyHKIMH HENPEPHIBHOTO pacnipeaeneHus Beibyia.
@yHKIMM HENPEpBIBHOTO pactpenencHus [Inpcona.
OyHKIMM HENpephIBHOTO pacnpeaeneHus duiepa.
@DyHKIMM HENpepeIBHOTO pacnpeaencHus CThIoIeHTa.
10 OYHKIMH JUCKPETHOIO OMHOMUAIBHOTO PaCIpe/ieIeHHUS.
11. ®yHKIMK AUCKPETHOTO TUIEPTEOMETPUUYECKOTO PACTIPEICTICHHS.
12. ®ynknuu AUCKpeTHOTO pacnpeenenus. [Tyaccona.
PexomeH1a11y o BBIMOJIHEHUIO 3a/IaHUH 1 TOATOTOBKE K J1a00paTopHOii paboTe
[TpopaboTka OCHOBHOW M JOTIOJHUTEIBHON JINTEPATYPhI, TEPMUHOB, CBEIEHUH, TPEOYIOMIUXCS
JUISL 3aITIOMMHAHUS U SBJISIOIIUXCS OCHOBOIIOJIAraloLMMHU B 1aHHOU Teme. [IpopaboTka MaTepuaion
[0 HM3y4aeMOMY BOIPOCY, C HCIOJIb30BAHHEM PEKOMEHAYEMBIX DPECYpcoB HH(OPMAIMOHHO-
TEJIEKOMMYHUKAIMOHHON ceTH «lHTepHET», a TakKe C Y4ETOM CIEAYIOIHUX TEOPETUYECKUX U
MIPAKTUYECKUX PEKOMEH AN,
Hanpumep, noapexum paboTsl «MoJiebHOE paclpeieieHue» CIyXKHUT JUIsl TeHepaluu oOe-

CoNoOARWNE

MEPMUHUPOBAHHOU NOCIC008AMENIbHOCHU YUCEIT B 3aJaHHOM HHTepBaie [a, iy, |
Uncna Takol MOCIe0BaTeIbHOCTH 00pa3yloT apupMeTHIeCKy MpodecCHio, KaKIbl YIeH
KOTOpOW omnpesesercs mo Gpopmysie
hi=hy+d(i-1),
rae hl - IEpBbIN WIIEH Mporpeccuu (3agaercs B nosie Om,.,);
d - pasHocTh nmporpeccun (3amaercs B moie Illar);
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| — HOMEp B3ATOTO YJICHA.

B none [lo... 3a1aercs 4uciio, KOTOPOE HE MOXKET MPEBBIILIATH MOCIEIHNUN YWIEH TeHEPUPYEMOi

IPOTPECCHUH.

B mnoxpexume «MojenbHOE paclpeleseHue» I[OMHMO TIeHEpaluu 4ucel, 00pasyroIux

apuQMETUYECKYIO IPOTPECCHIO, CYIIECTBYET BO3MOKHOCTh CO3JaHHUS:

¢ HCCKOJBKHX OJHHAKOBBIX HOCHCHOB&TCHBHOCTeﬁ, ABIAIOIINXCA apI/I(l)MeTI/I‘-IeCKI/IMI/I apo-
TpeCCUAMHU, KOTOPBIC pacCrojararorcsa B CMEXHBIX CTOJ'I6I_[aX (HOJ'IC HOGI’)’[Opﬂ}Z nocneoosameinn-

HOCMb);

¢ IOCJICA0BATCIbPHOCTU, B KOTOpOﬁ KaXXJ0€ 4YUCJIO0, ABJIAIOIICECA YJICHOM apH(bMeTquCKOﬁ

IPOTPECCUU, TOBTOPSIETCSI HECKOJIBKO pa3 (1oie Ilosmopsis kasxicooe yucio).

HpOBe,ZleM IrCHepaluro CHy‘IﬂﬁHbIX YUCCII I MOIACIBHOIO paCnpeaciaCHus, BXOAHBIC IMapaMETpPhL

JUI KOTOPOT'O M300pakKeHbI Ha PUCYHK.

€] H
2 |KonwuecTeo NepemMeHHbIX
3 |War 0.3
4 |Or
5 |Oo 3]

Tenepb BBI3BIBA€EM OKHO HaIlCTpOI\/JIKI/I «AHanm3 JaHHBIX», 3a1a€M HGO6XOIII/IMI)I€ mapaMeTpbl U

BBIIIOJIHACM I'CHCPALIUIO. PGSYJ'ILTaT MMPpEACTaBJICH Ha CIICAYIOIINX PUCYHKAX.

FeHEpALWA CAYYAHHBIN YKCen 2|
Yr1cno nepeEMEHHEL: |5

YHMEND CyHaRHEn: SMCEn:

Pacnpeaeneqme:

|1 OTHERS |
IMoﬂ.eanoe vl Cnpaeka |

TlapameTpel

NOETOPAA KA¥A08 HHCNO

Q1 |1 Ao |6 C LWarom oz

NOETORAA MOCNEA0EATENEHOCTE

|1— paz
|1 pas

CMyYaAHOE pPaccenBaHHE!

——

rTlapamMeTpel BLIBOAA
% BoixoaHOR HHTEpBAN:

" HoBkiA pafioumi McT:

' HoBaA pabiodan KHHra

[

$as2i$E$15
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A B C D E
leHepalWA AeTEpMEHMDOBAHHOW NOCNEN0BATENBHOCTH

1 uMcen
2 1 1 1 1 1
3 1,3 1,3 1,3 1,3 13
4 1.6 1,6 1,6 1,6 1.6
5 19 1,9 1.9 1,9 19
] 2,2 2,2 2,2 2,2 2,2
7 2.5 2,5 2.5 2,5 2.5
B 28 2,8 2.8 2,8 28
9 3,1 31 3.1 3,1 31
10 34 3,4 34 34 34
11 3,7 3,7 3.7 3,7 3.7
12 4 4 4 4 4
13 4,3 4,3 4,3 4,3 4.3
14 4.6 4,6 4.6 4,6 4.6
15 49 4,9 4.9 4.9 45
16 3,2 5,2 5,2 5,2 5.2
17 ] 3.3 3.5 5,5 335
18 a8 5,8 5.8 5,8 5.8
19 7] ] 5] 6 6

Teneps mocTponM rpaduKk Ha OCHOBE MOJYICHHBIX JaHHBIX.

Ocp Y
7
6 /
5
4
3 == ApudmeTn
YyecKas...
2 /
1 1
0 T T T T T T T T T T T T T T T T T 1
1 2 3 4 5 6 7 8 9 101112 13 14 15 16 17 18 Ochb X

Ocp Y - uncio, KOTOpoe HE MOKET MPEBBIILIATH MOCAEAHUN YJIEeH TeHEpUPYEMON MPOTPECCHH.
Ocp X — KOIMUYECTBO FEHEPUPYEMBIX YIIEHOB IIPOTPECCHH.
Tenepb MOkeM ITPOBECTHU APYTYIO F€HEPALUIO, IOMEHSAB HEMHOI'O BXOJIHBIE TapaMETPhI

A B
37 |KonwuecTeo nepemeHHblx 3
38 (War 0,55
39 |Or 1
40 | 0o 3

Pesynprar renepanyu
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A | 8| ¢

FreHepa WA OeTepMEHW DOBAHHOR

29 NoCAenoBaTeNbBHOCTH YKMCen
30 1 1 1
3l 1,55 1,55 1,55
32 21 2.1 2.1
33 2,65 2,65 2,85
34 3 3 3

Teneps mocTpouM rpaduk Ha OCHOBE MOJYYCHHBIX JaHHBIX.

Ocp Y

3,5

3 /
- /
2 Y

— ApndmeTnyecka
A Nporpeccua

1,5

1 .

0,5

0 T T T T 1 OCI) X

Ocp Y - uncio, KOTOpoe HE MOKET MPEBBIIIATH MOCAEAHUN YJIEH TeHEPUPYEMON MPOTPECCHH.
Ocp X — KOIMUYECTBO FEHEPUPYEMBIX YIIEHOB IIPOTPECCHH.

3aganue 2.

[IpuBecTu npumepsl peanr3aiil OCHOBHBIX CTAaTUCTUYECKUX (DYHKIUH, CBSI3aHHBIX C THUIIEP-
TEOMETPUUECKUM PACTIPEACICHUEM.

Oynknus [MITEPTEOMET

CuHrakcuc:

I'MITEPTEOMET (uucno ycnexoB B BbIOOpKE; pa3Mep BBIOOPKH; YHCIO YCIIEXOB B COBOKYII-
HOCTH; pa3Mep COBOKYITHOCTH)

PesynbTaT: PaccunThiBaeT runepreoMeTpuuecKoe pacipeiesieHuE.

IIpumep. 13 naptun, conepkameil 30 cnenuanbHbIX BHICOKOHAIEKHBIX IEKTPOHHBIX JIaMII,
CIIy4aifHBIM 00pa3oM BBIOMPAIOTCS U MOJBEPraloTCsa UCHBITAHUSAM Ha JOJITOBEYHOCTH LIECTh JIaMII.
Ecnn B mpouecce UCHbITaHUN HU OJHA JIaMIIa HE BBIMAET U3 CTPOS MU BBIMJET U3 CTPOS TOJBKO
OJlHa Jlamna, TO MapTus NpuHUMaeTcsa. B mpotuBHOM citydae Bcst mapTusi Opakyercs. KakoBa Bepo-
ATHOCTB TOTO, YTO MapTHUs OyAET NpuHsTA, eciiu 13 30 JaMIl YeThIpe SABISIOTCS 1ePEKTHHIMU?

[Taptust Oyaer npuHsTa, €CIIU B35ATask BHIOOPKA HE COACPKUT Ae(PEKTHBIX JTaMIT UM COJIEPIKUT
oJHy nedekTHyto JaMity. CoOTBETCTBYIOIIAs BEPOSTHOCTh onpezensercs BoipakenueM (0;30;6;4)
+ (1;30;6;4), koTopoe paccunutaeM c nomouipto pynkunu [MITEPTEOMET:

=['MITEPI'EOMET(0;6;4;30)+I' MTIEPTEOMET(0;6;4;30)

Pesynbrat pacuera mo ¢pyakuuu [ MIIEPTEOMET npencraBiieH Ha puCyHKE.
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PexomeH1yeMble UCTOUHUKHU

1.®enepanbubiii 3akoH oT 27 utons 2006 r. Ne 149-®3 (c u3MEHEHUSIMU U JIOIIOJTHEHUSIMU)
«O06 unpopmaru, *HPOPMALMOHHBIX TEXHOJIOTUAX U O 3aLIUTE UHPOPMALIUN

2.®enepanbHblil 3ak0H OT 23.08.1996 1. Nel27-®3 «O Hayke U rocylapCTBEHHOM Hay4yHO-
TEXHUYECKOH MOJIUTHKEY.

OcHoBHas nuTeparypa

n.l pasgena 7.
JlononHuTeNbHAS IUTEPATYpa

nm. 3, 7 pa3nena 7.

KoOHTpoJibHBIE BOOPOCHI /J1s1 CAaMOIIPOBEPKHU
1. nenTuduiupoBarh IWIOTHOCTh BEPOSTHOCTH M (DYHKIIMIO COOTBETCTBYIOIIETO pacipenesne-

HUSL.

2. OxapakTepu30BaTh UX OCHOBHBIE [TAPAMETPBHI.

3. C xakuMH JpyTrUMH paclipesielleHus MU OHM cBs3aHbl? [Ipu KakuX yCIOBHSIX BO3MOXKHO CO-
OTBETCTBYIOIIAsT allIIPOKCUMAIIHS?

JlabopaTopnasi pa6ora Ne 5. UmMuTaniuoHHoe MoeTMPOBaHHe IBYXKAHAJBHOMH CHCTEMbI
odcay:xxuBanus. Tpenunr B Manoii rpynmne(1l gac)

[{enp paboThI: pa3BUTHE Y 00yJaArOIIMXCsl POGECCHOHATHFHBIX KOMIIETCHIIUNA B 00JIACTH CIIOCO-
00B U mpaBui UMUTAIMOHHOTO MojenupoBanus B EXCEL aByxkaHanbHON cHUCTeMBI 00CTyXKHMBa-
HUS, (OPMHUPOBAHUS YMEHUI U HABBIKOB, CBSI3aHHBIX C X TIPUMEHEHHUEM.

3aaHus JUls CaMOCTOSATENILHON paboThI:
1.ITocTpouts u onucath HopMaIN30BaHHYIO CXEMY MOJIEIUPYEMOro MpoLecca.

2. BBINOJIHUTH 3a/1aHHE B COOTBETCTBUH C BApUAHTOM.
Bapmuanr 1.

Mara3uH, pacnojararoliuidi JByMsi KaccaMH, 3aHMMAeTcs NMpoJaked MpOAOBOJIBCTBEHHBIX
TOBapoOB. Bpems MexIy MpUXoIOoM JIBYX IMOKYIMaTelel — ciaydaifHas BEIHMYWHA C ITOKa3aTebHBIM
3aKOHOM pacripejiesieHus (cpeHee 3HaueHue - tZ ), a BpeMsi 00CIIy>)KUBaHUsI paBHOMEPHO pacipee-
jeHo Ha uHTepBaie [ a ; b ]. CymMmMa MOKYIKHU SBISETCS CIyYalHON BETMYUHON C HOPMAIbHBIM 3a-
KOHOM pactpeneneHus (cpennee 3nauenue - MD ; cpeanee kBamparuueckoe oTkiIoHeHHE - SD ).
[Tycts ucxoaubie 3HadeHust paBHbl BenmmuuHaaMm: MD =400 py6.; SD =100 py0.; tz =10 mun.; a =3
MuH.; b =7 mMuH.; th=9 4. BeimonHuTe MOIMPOBaHKE TOCTYIUICHUS CEMH 3asBOK (TIOKyIaTesen).
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Onpenenure BpeMsl NMpUxXoja CeApbMOro kiaueHta. Kakol pa3mep BBIpYYKH MOJYYUT Mara-
3WH:

a) Tocyie TOro, Kak ObI0 00CTYKEHO CEMb MTOKYIATENCH;

6) x Mmomenty Bpemenu 10:00 4.?
Bapuanr 2.

[Ipenmonoxute, 9TO paccCMaTPUBAEMBIN MTOTOK KIUEHTOB — 3TO MOTCHIMATBHBIC TIOKYIaTe-
JIM, KOTOPBIC C BEPOSTHOCTBIO P MoryT coBepimth mokynky ( P =0,6).

Bapuanr 3.
[Tycth Bpemsi 0OCITy)KMBaHHSI — TUCKPETHAS CIydaiHash BEIUYHHA CO CIICIYIOIIUM 3aKOHOM
pacmpeaeneHus
3HaueHue, MUH. 1 2 3 4
BepositHOCTh 0,2 0,2 0,4 0,2
BhITIOTHUTE IMHUTALINIO, YYUTHIBAS TAHHOE YCIIOBUE.
Bapuanr 4

[Tpoeaute 10 3KCIIEPUMEHTOB U PACCUUTANTE BEJIMUMHBI:
-cpesiHee BpeMsl 0KUJaHMS;
- CpeHUH pa3Mep BBIPYUKHU.

PexomeH1aMy 0o BBINOJHEHUIO 3a/IaHUH U MOATOTOBKE K J1aO0paTopHOH paboTe

[TpopaboTka OCHOBHOM M AOMOJHHUTEIBHOMN JTUTEPATYPhl, TEPMUHOB, CBEJICHU, TPEOYIOIINXCS
JUIs 3aIIOMMHAHUS U SBJISIIOIUXCS OCHOBOIIOJIAralolMMHU B 1laHHOU Teme. [IpopaboTka MaTepualion
[0 M3y4aeMOMY BOIPOCY, C HCIOJIb30BAHHEM PEKOMEHAYEMBIX PECYpCOB HH(OPMALMOHHO-
TEJIEKOMMYHHUKAIIMOHHON ceTu «l/HTepHEeT», a Takke ¢ y4eTOM CIEIYIOIUX TEOPETUYECKUX MU
IIPAKTUYECKUX PEKOMEHIAIINM.

B Tom cnyuae, ecnu 00ciaykMBaHUE 3asIBOK MOYKET ITPOUCXOAUTh B HECKOJBKUX Y37axX, TO IO-
BOPSAT, YTO JIaHHAsl CUCTEMa SIBJISIETCSl MHOTOKaHaIbHOU. [Ipennonoxum, 4To BHOBb NOCTYIUBIIAS
3as1BKa [IOCTYIAET B TOT KaHaJl, KOTOPBIM paHblIe Jpyrux 0CBOOOIMICS (2 IpU OJHOBPEMEHHOM
OCBOOOKJICHUH 3asiBKa MOCTYNUT B MepBbIA y3en). Jljig KakJI0oro KaHaja BBINOJHSIETCS pacder
BpPEMEHHU Hayajla ¥ OKOHYaHMs oOCiIyXHuBaHUs. PemieHnne o ToM, B KakoM KaHaje OyJeT MpoucXo-
JUTH 00CITy’)KMUBaHHE, TPUHUMAETCS HA OCHOBE JIAHHBIX O BPEMEHU OCBOOOXKICHUS KaX/10r0 U3 HUX.
Bpems Hauana oOcimy)XKMBaHUS 3assBKM PaBHO MaKCHUMAaJbHOMY 3HAUEHHIO U3 CIEIYIOLINX BEJIUYMH:
BpeMs OCBOOOXK/I€HNS HalJIECHHOT'O KaHajla U BpeMsl PUOBITUS 3asBKU.

PexkoMeHyeMble HCTOUYHUKH

1.®enepanbubiit 3akoH oT 27 utons 2006 r. Ne 149-®3 (c U3MEHEHUSIMU U JIOTIOJTHEHUSIMH)
«O06 nnpopmaru, *HPOPMALMOHHBIX TEXHOJIOTUAX U O 3alIUTE UHPOPMALIUN

2.®enepanbHblii 3ak0H OT 23.08.1996 1. Nel27-®3 «O Hayke U rocylapCTBEHHOM Hay4yHO-
TEXHUYECKOH TOJIUTUKE.

OcHoBHas nuTepaTypa
n.l pasnena 7.
JlononHurenbHas IuTeparypa

nmn. 4,7 paznena 7.
KoHTposbHbIE BONIPOCHI /i1l CAMOIPOBEPKHU
1.OxpakTepusyiiTe CTpYKTypy U (YHKLIHMOHAIBHYIO JIOTHKY JIBYXKAaHAJIBHOM CHCTEMBbI 00CITYXHBa-
HUSL.
2.KakuMu OCHOBHBIMH IapaMEeTpaMH XapakTepusyercs ee (pyHKIMoHupoBaHue?
3. Kakue ¢ynkmun EXCEL ncnonp30BaHbI IPH BHITOJHEHUH PaOOTHI?
4. Kakue cTaTUCTHUYECKUE pacIipe/IeIeHUs] HCII0JIb30BaHbl IIPU BHITOJTHEHUN pabOThI?

JlabopaTtopHasi padora Ne 6. UMuTanuoHHoe MoeJIMPOBAHUE MPOLECCOB 00CTYKUBAHUSA
¢ OrpAaHMYCHHBIM 10 BpeMeHH OKuAaHueM. TpeHuHr B Masnoi rpynmne(l yac) TpeHuHr B Manoin
rpymme(1 gac)

[{enib paOOTHI: pa3BUTHE y O0YYAIOMIMUXCA MPO(ECCHOHANBHBIX KOMIIETEHIMI B 00JIaCTH CIIOCO-
0OB M TIpaBUJ MUMHTAIMOHHOTO MozenupoBanus B EXCEL mpomeccoB obcmyxuBaHus C OrpaHH-
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YEHHBIM 110 BPEMEHU OXKHUJaHUEM, (POPMHUPOBAHUS YMEHHUI U HaBBIKOB, CBA3aHHBIX C UX MPHUMEHE-
HHEM.
3agaHus JUlsd CaMOCTOSATENILHON paboThI:
1.IToctpouTts 1 onucarh HoOpMAIM30BAHHYIO CXEMY MOJEIMPYEMOro Ipoiecca.
2. BBIIIOJHUTD 33JJaHUE B COOTBETCTBUM C BAPUAHTOM.
Bapuanr 1.

Menempxep GUpMbI IPUHUMAET 3aKa3bl OT KJIMEHTOB Ha BHINOJIHEHUE Pa3IMYHbIX padoT. 3a-
Ka3bl MOCTYIAIOT MOCPECTBOM Tene(oHHOH cBs3H. Bpemsi Mexy AByMsI 3BOHKAMU SBISIETCS CITY-
YaliHOM BEJIMYMHOM C MOKa3aTeJbHbIM 3aKOHOM pacHpeseneHus (cpelHee 3HaueHue - tZ ), Bpems
oOciry>xuBaHus (IPUHATHS 3aKa3a) — CIy4yaiHas BeIMYHMHA C HOPMAJIbHBIM 3aKOHOM pacIpeieeHus
(cpenHee 3HaueHue - t0 , cpeiHee KBaJpaTHUECKOe OTKJIOHEHHE - St0 ). B Tom ciydae, eciiu 3BOHOK
MOCTYIWJI B TO BpeMsi, KOTJIa MEHEDKEP 3aHAT MPUEMOM IPYToro 3akasa, TO OH IMOJy4aeT OTKa3 B
obcyxuBanny. CTOMMOCTB 3aKa3a KIMEHTa PaBHOMEPHO pacripezierieHa Ha uatepBaie [ a; b ].
BrimonauTe MOAETMpPOBaHUE AAHHOW CHUCTEMBI MIPU CIEAYIONIMX HUCXOMHBIX JaHHBIX: {Z =15 MuH.;
to =15 mun.; sto =2 mun.; a =5000 py06.; b =15000 py6.; th =9. 4. PaccmoTpuTe MOCTYIJIEHHE IIIe-
CTH 3BOHKOB U OTIPENICIIUTE CIIECAYIONINE BEIUYMHBI: YHCIO OTKA30B B OOCITYKUBAaHUM; 00IIasi CyM-
Ma 3aKa30B; BpeMsl IOCTYIUIEHUS MTOCJIEIHEro 3BOHKA.

Bapuanr 2

IIpoBenute 10 3KCIEPUMEHTOB W paccUUTalTe BETUUYMHBI: CPEJHEE YMCIO OTKA30B B 00-
CIIy’)KNUBaHUM; CPEJHIOID CYMMY 3aKa30B; CpeIHEe BpeMs 3aBEpIICHHs MOACTHPOBAHUS (BpeMs
OKOHYaHUs 00CITYy>KUBAHUSI ITOCIIEIHEH 3asBKH).

Bapuanr 3.

BeinonnuTte MoJenupoBaHue, CUMTas, YTO BEPOSITHOCTh COBEPLICHHUS 3aKa3a KIMEHTOM PaB-
Ha P (P =0,7).

Bapuanr 4.

[Ipennonoxwure, uTo (hupMa HaHsIIA €Ie OJHOTO MEHEKEpa U BHOBD IMOCTYIHMBIINI 3BOHOK
HaIpaBJIseTcsl K CBOOOJHOMY B JaHHBIA MOMEHT paOOTHHUKY.

Bapmuanr S.

ITycts HOBOE 0OOpynoBaHHE (DUPMBI MO3BOJSAET MOCTYNMMBIIUM 3BOHKAM OXHAATh OCBO-
0ok eHNsl MeHeKepa B TeueHue Bpemenn 1OMax . Bemonnute MonenupoBanue npu TOMax =2
MUH. (YHUCII0 KaHAJIOB 00CTYXKMBaHMsI paBHO €AMHUIIE), pacCUnTaiTe cpeHee Yuciao oTkas3os (3a 10
peanu3anyii) ¥ CpaBHUTE JJaHHOE 3HAYEHHUE C TTOTYYCHHBIM BO BTOPOM 3aJIaHHH.

Bapuanr 6.

PaccmoTpuTe cuTyanunio, KOrja MakCUMalbHOE BpeMs OXKHIIAHHS KaKIIOW 3asiBKH OTpee-
JsieTcsl TaKKe MOBEJICHUEM KIIMEHTOB U €ro 3HaYeHHe — CiydaiHas BeJIMYMHA C JUCKPETHBIM 3aKO0-
HOM PaclpeeTICHHS

3HaueHue 0 1 2

BepositHOCTB 0,25 0,5 0,25

PexomeH1a11y o BBINOJIHEHUIO 38/IaHUH 1 TOATOTOBKE K J1a00paTopHOii paboTte

[TpopaGoTka OCHOBHOW M JOTIOJHUTEIBHON JINTEPATYPhI, TEPMUHOB, CBEIEHUH, TPEOYIOMIUXCS
JUISL 3aITIOMHHAHUS U SBJISIOIIUXCS OCHOBOIIOJIAraloIIMMHU B 1aHHOU Teme. [IpopaboTka MaTepuaion
[0 HM3y4aeMOMY BOIPOCY, C HCIOJIb30BAHHEM PEKOMEHAYEMBIX DPECYpcoB HH(OPMAIMOHHO-
TEJIEKOMMYHHUKAIIMOHHON ceTu «/HTepHEeT», a Takke ¢ y4eTOM CIEIYIOIUX TEOPETUUYECKUX MU
NPaKTUYECKUX PEKOMEHIAIHN.

O’kuJjaHue HACTYIUICHHS] OOCTYXKHUBaHUS MOXKET ObITh OIPAaHUUYEHO JBYMS YCIOBUSMHU: JITTHHOM
ouepenu U BpeMeHeM. Bo BTopom ciyuae 3asiBKa MOKHIAeT CUCTEMY HEe0oOCTyKEHHOM, ecliu BpeMs
ee 0)KMJaHue MPEBBICUIIO0 HEKOTOpoe 3HayeHne 1OMax , B MpOTUBHOM ciydae — IOCTyMaeT B KaHall
oOciyxuBanusi. Eciu Bpemsi oxuaaHus 3agBOK paBHO HYJIO, TO cucteMa HasbiBaercss CMO 6e3
okuaHus. B kauecTBe mpuMepa MOKHO MPUBECTU MOCTYIJICHUE Tele(OHHBIX 3BOHKOB B CIIPaBOY-
HYIO CIIy’k0y: €ClIM orepaTrop 3aHsT pa3roBOPOM C JAPYTUM KIMEHTOM, TO MOCTYMHUBIINE B ATOM Iie-
PHOJ 3BOHKH TOJTYYal0T OTKA3 B 00CITYKMBAaHUU.

PekoMeHyeMble HCTOUHUKH

1.®enepanbubiii 3ak0H OT 27 utonst 2006 r. Ne 149-O3 (¢ u3MEHEHUSIMU U JTOTIOITHEHUSIMH )
«O06 nadpopmanmu, ”HPOPMAITMOHHBIX TEXHOJOTHIX U O 3aITUTE HHHOPMAITII
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2.@enepanbHblil 3ak0H OT 23.08.1996 1. Nel27-®03 «O Hayke U rocygapCTBEHHOW Hay4dHO-
TEXHUYECKOM MOJTUTUKEY.
OcHoOBHas JuTepaTypa

n.l paznena 7.
JlononHuTenpHas tuTepaTypa

nm. 4,7 pazaena 7.

KoHTpobHbBIE BOIPOCHI /715l CaMOTIPOBEPKHU
1.OxpakrepusyiiTe CTpyKTYpy ¥ (GYHKIIMOHAIBHYIO JIOTUKY CUCTEMBI OOCITY)KUBAHUS C OTpPaHUYCH-
HBIM 110 BPEMEHH 0)KHUAHUEM.
2.KakuMu OCHOBHBIMH ITapaMeTpPaMH XapakTepu3yeTcs ee (yHKIUOHUPOBaHHE?
3. Kakue ¢pynkiun EXCEL ucnonp30BaHbl IpH BHIOJIHEHUH paboThI?
4. Kakue CTaTUCTHYECKUE PACTIPEICIICHHSI NCIIOJIb30BAHbI P BBITIOJIHEHUU pabOThI?

JlaboparopHasi padora Ne 7. UMuTaumoHHOEe MOAEIMPOBAHHE MPOLECCOB 00CIYKUBAHUSA
¢ ouepeabro. Tpenunr B Masnoii rpynne(l yac)

[{enb pabOTHI: pa3BUTHE Yy 00yUYaAIOMIMXCS MPOGECCHOHATBHBIX KOMIETEHIIUI B 00JIaCTH CIOCO-
00B u mpaBwII IMHTAIMOHHOTO MojenmpoBanus B EXCEL mpomeccoB 06cimy:kuBaHus ¢ o4epeibio,
dbopMHUpOBaHUs YMEHUI U HABBIKOB, CBSI3aHHBIX C UX IIPUMEHEHUEM.

3agaHus IS CaMOCTOSTECILHOM paOOThI:
1.ITocTpouts u onucath HOpPMaTU30BAHHYIO CXEMY MOJIETUPYEMOTO MpoIiecca.

2. BbIMOTHUTH 33/1aHUE B COOTBETCTBUU C BAPUAHTOM.
Bapwuanr 1.

[Tapukmaxepckast 3aHUMaeTCsl 00CTy)KUBAaHUEM KIMCHTOB. BpeMs MeXIy MPUXOAOM JBYX
KJIMEHTOB SIBJISIETCS CIIy4ailHOM BEJMYMHOM € MOKAa3aTelbHBIM 3aKOHOM paclpezesieHus (CpeaHee
3HA4YEHHE - 1Z ), a BpeMsi 0OCITyKUBaHUSI PACTIPENETICHO 10 HOPMAIbHOMY 3aKoHy. B Tom ciyuae,
€CJIM B MOMEHT MPUXO0Jla HOBOTO KJIMEHTAa MacTep 3aHST, TO KJIMEHT BCTaeT B ouepeab. [Ipu aTom
UMEIOTCS MECTa OXKUIAHUS, YUCIIO KOTOPBIX paBHO LOMax . Eciu ske Bce MecTa 3aHATHI, TO KJIHUCHT
YXOJUT U HE KJIeT 00CIyKUBaHUS. BbIpydka OT OJHOTO KIMEHTa, a TaKKe ero Bpemsi 00CIIyXHUBa-
HUS 3aBUCUT OT TUIA MpuYecKu. B Tabmuiie mpuBeeHbI XapaKTePUCTUKH STUX JTAHHBIX.

Tabnuia — XapakTepuCTUKU MPUYECOK

Tun npuyecku 1 2 3 4
CTOHUMOCTD, 100 120 140 150
pyo.
Cpennee 15 20 20 25
BpeMs
o0cyXKUBaHUS,
MUH.
CKO Bpemenun 3 3 5 6
o0cyXKUBaHUS,
MUH.

Kpome Toro, uMeroTcs Ceayromye CTaTUCTHYECKUe JaHHbIe O TOM, CKOJIBKO JIF0/iel BbIOpa-
JI0 TOT Wi UHOM Tun npuyecku (Bcero 100 yenosex).
Tun npuyecku 1 2 3 4
Yucno kmmentoB | 20 30 35 15

BBIHOJ'IHI/ITG MOI[CJIPIpOBaHI/IC HOCTYHJICHI/ISI 9 3a4BOK, I/ICHOHB3y5I CJIGI[YIOH_[I/IG HUCXOIHBIC
nmanuele: tz =20 muH.; LOMax =2; th =9 4,
Bapuanr 2.

Paccunraiite cienyronue 3HaUeHUs: MaKCUMaJIbHas IJTMHA OYepeIr; 00IIee BpeMsl MpeobI-

BaHM 3asBOK B 0UCPE/IM; CyMMa BBIPYYKH.
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Bapuanr 3.

ITpoBenute 10 >KCIEPUMEHTOB U pacCUMTAWTE BETUYMHBL: CPEJHEE YMCIO OTKAa30B B 00-
CIIy’>KMBaHHUH; CPEIHIOI0 BBIPYUKY; Cpe/lHee BpeMsl 3aBEpILIECHUSI MOJICTUPOBaHUS (BpeMsi OKOHYAHUS
00CyKUBaHUS MOCIEIHEN 3asBKH).

PexoMeHnaanuy 1o BbIMOJHEHUIO 3aJIaHUH U MOATOTOBKE K JIabopaTopHOii paboTe

[TpopaboTka OCHOBHOM M AOMOJHHUTEIBHOMN JTUTEPATYPhl, TEPMUHOB, CBEJICHU, TPEOYIOIINXCS
JUTSL 3aTIOMUHAHUSA U SIBJISIFOIIMXCS OCHOBOIOJNIAraloMMU B 1aHHOM Teme. [IpopaboTka marepuanon
[0 H3y4aeMOMY BOIIPOCY, C HCIIOJIb30BAaHHEM PEKOMEHAYEMbIX PecypcoB HH(POPMAIIMOHHO-
TEJIEeKOMMYHUKAMOHHON ceTu «VHTepHEeT», a Takke C YYETOM CIEAYIOIIUX TEOPETUYECKUX U
IIPAaKTUYECKUX PEKOMEHJAU .

B 3TOM ciydae 3asiBKa MOKUJAET CUCTEMY HEOOCITY)KEeHHOM, €CIM Ha MOMEHT €€ MOCTYIUICHHUS
JUTMHA odepenu mpesbimaet yucio LOMax.

PekoMeHyeMble HCTOUHUKH

1.®enepanbubiii 3ak0H oT 27 utonst 2006 r. No 149-D3 (¢ U3MEHEHUSIMU U JTOTIOTHEHUSIMH )
«O0 uHpopMaluu, THPOPMAIIMOHHBIX TEXHOJIOTHUAX U O 3alIUTe UH(OOPMALIUK»

2.®enepanbHblil 3ak0H OT 23.08.1996 1. Nel27-®3 «O Hayke U rocylapCTBEHHOM Hay4yHO-
TEXHUUYECKOH MOJUTHUKE.

OcHoBHas nuTeparypa

n.l pasgena 7.
JlononHuTENbHAS TUTEPATYpPa

nmn. 4,7 pazaena 7.
KoHTpobHBIE BOIPOCHI 715l CaMOTIPOBEPKHU
1.OxpakTepusyiite CTpYKTYpy U (yHKIIMOHAIBHYIO JIOTUKY CUCTEMBI O0CITYKUBAHUSI C OYEPEbIO.
2.KakuMu OCHOBHBIMH MTapaMETpaMH XapaKTepusyercs ee pyHKImoHupoBanue?
3. Kakue ¢pynkiun EXCEL ucnonb30BaHbl IpH BEIMOJIHEHUH pabOThI?
4. Kakue CTaTUCTHYECKUE PaCIIPEIEIICHHUS UCIIOJIb30BaHbI TIPU BHITOTHEHUN PaOOTHI?

JlabopaTopnas padora Ne 8. UMuTannonHoe Moje/iMpoBaHue MPOLECCOB € IPyNIOBbIM
o0cay’kuBaHHeM 3asiBOK. TpeHuHT B Maioif rpymnmne(1 gac)

[{enp paboThI: pa3BUTHE Y 00yYarONIMXCsl MPOGECCHOHATBHBIX KOMIIETEHIIUNA B 00JIACTH CIIOCO-
00B U npaBuI UMUTAMOHHOTO MozenupoBanus B EXCEL nporieccoB ¢ rpynnoBbIM 00CTyKUBaHH-
€M 3asBOK, (hopMHpOBaHUS YMEHHI U HABBIKOB, CBSI3AHHBIX C MX IIPUMEHEHHUEM.

3aaHus JUls CaMOCTOSATENILHON paboThI:
1.IlocTpouts 1 onucarh HOpMaTU30BAHHYIO CXEMY MOJIETUPYEMOTO MIpoliecca.

2. BBINOJHUTB 3a/1aHUE B COOTBETCTBUH C BApUAHTOM.
Bapuanr 1.

Bb1 mapke pasBieyeHUH pacrloiokKeH aTTPakIMOH, CTOUMOCTh OnjeTa Ha KOTOPBIH cOCTaB-
nset B py6. BpeMs Mexay npuxo/10M IBYX KEJArOIIMX IMONacTh HA HEro SIBJISIeTCs CIy4aiiHOH Be-
JMYUHOM C MOKa3aTeIbHBIM 3aKOHOM pachpezesieHus (cpeaHee 3HaueHue paBHO tZ ). O6cmyxuBa-
HUE HA4YWHAETCs Tocie Toro, kak mpunuto NGrup 4enoBek, a ero nmpoJo/bKUTENIbHOCTh paBHa 10 .
Pacxonpl, cBSi3aHHBIE C MCIIONB30BAaHUEM aTTPAKIIMOHA B TEUEHUE BPEMEHU OOCITYXHBaHUS, paBHBI
R py0. Beimonnure mMoaenupoBaHue JaHHOW CHUCTEMbBI MAacCOBOIO OOCITYKMBaHHS MPH MOCTYILIE-
HuM 10 3asBOK U UCXOAHBIX JaHHBIX: B =50 py0.; tz =5 mun.; To =10 mun.; NGrup =3; R =70 py0.;
tn =9 4. PaccunraiiTe 00IIyIO BBIPYUKY U MPHOBLIBL, BPEMS OKHUIaHUS, BPEMS IPUXO0J1a TIOCIETHETO
KJIMEHTA.

Bapmuanr 2

Ucnonb3ys pasznmuunbie 3HaueHuss NGrup ( NGrup =1; 2; 3; 4), onpenenure, Kak U3MEHHUTCS
NpUOBLTH U BPEMS OXKHIAHHSL.

Bapuanr 3.

[IpoBenute 10 SKCIIEpUMEHTOB W HAWAWTE: CPEHEE 3HAUYCHHUE BBIPYUKH; CPEIHEE 3HAUYCHUE
00I11er0 BpeMEeHH 0XKUJaHMS; BEPOATHOCTh TOTO, UTO 00lee BpeMs OXKuAaHus OyaeT OoJiblie Win
paBHO 10 MuH.
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PexoMeHnaanuy no BhIMOJHEHUIO 3aJIaHUI U MOATOTOBKE K JIabopaTopHOi paboTe

[TpopaboTka OCHOBHOM M AOMOJHHUTEIBHOM JIUTEPATyphl, TEPMUHOB, CBEICHUH, TPEOYIOIIUXCS
JUTSL 3aTIOMMHAHUS U SIBJISIFOIIMXCS. OCHOBOIOJIAralouMu B 1aHHOM Teme. [IpopaboTka marepuanon
[0 H3Y4aeMOMY BOIIPOCY, C HCIIOJIb30BAaHHEM PEKOMEHAYEMbIX PecypcoB HH(POPMAIIMOHHO-
TEJIEKOMMYHUKAIIMOHHON ceTu «/HTepHeT», a Takke C YYETOM CIEAYIOLIUX TEOPETUYECKUX M
IIPAaKTUYECKUX PEKOMEHJAUH.

[Tpu rpymnmnoBoM 0OCITYyXKHUBaHHHM TOCTYIAIOIINE 3asiBKA HAIPABISIIOTCS B O4epe/b, INie OHU
OKHJAIOT TOTO MOMEHTA, Korja pasMep rpynnsl ctanet paBHeIM NGrup . ITocie 3Toro Bce 3asiBKU
OJIHOBPEMEHHO O0CITY>KMBAIOTCS ¥ IOKUJAIOT CUCTEMY

Pexomeniyemble HCTOUHUKHU

1.®enepanbubiii 3ak0H oT 27 utoas 2006 r. Ne 149-D3 (¢ u3MEHEHHSIMH W JTOTIOTHEHUSIMH )
«O06 uHbopMaIu, HHPOPMAIIMOHHBIX TEXHOJIIOTHIX U O 3alIUTe UH()OPMAITHI))

2.@enepanbHblil 3ak0oH OT 23.08.1996 1. Nel27-®03 «O Hayke U rocyJapCTBEHHOW Hay4yHO-
TEXHUYECKOM MOJTUTUKE.

OcHoBHast TuTEpaTypa

n.l paznena 7.
JlononHuTenpHas tuTeparypa

nm. 4, 7 pazgena 7.

KoHTpobHBIE BOIPOCHI 715l CaMOTIPOBEPKHU
1.Oxpakrepu3yiiTe CTPYKTYpY U (DYHKIMOHAIBHYIO JIOTHKY CHCTEMBI C TPYIIIOBBIM 00CITYKHBaHU-
€M 3asBOK.
2.KakuMu OCHOBHBIMH IapaMeTpPaMH XapakTepu3yeTcs ee (yHKIMOHUpOBaHUE?
3. Kakue ¢pynkmun EXCEL ncnonp30BaHbl IpH BHITOJIHEHUH PabOThHI?
4. Kakue cTaTUCTHUYECKUE pacIipe/IeIeHUs HCII0JIb30BaHbl IIPU BHITOJHEHUN paObOThI?

JlabopaTopnas pa6ora Ne 9. UMuTannoHHoe MOeIMPOBaHUE NMPOLECCOB MACCOBOro 00-
CJIYy’KUBAHHUS C TPYNIIOBBIM NMOCTYIUIeHHEM 3aBOK. TpeHuHr B Manoi rpymnmne(l yac)

[{enib paGoOTHI: pa3BUTHE y O0YYAIOIIUXCS MPO(ECCHOHANBHBIX KOMIIETEHIMI B 00JIaCTH CIIOCO-
00B U MpaBWJI UMUTAMOHHOTO MojerpoBanus B EXCEL mporieccoB ¢ rpynmoBeIM MOCTYIITICHHEM
3a8BOK, (HOPMHPOBAHMS yMEHHUI 1 HABBIKOB, CBSI3aHHBIX C MX IIPUMEHEHUEM.

3aaHus JJIs CaMOCTOSITENIbHON pabOThI:
1.IToctpouTts 1 onucarh (HopMaIM30BaHHYIO CXEMY MOJEIMPYEMOro mpolecca.

2. BbInomHUTH 331aHUE B COOTBETCTBUU C BAPUAHTOM.
Bapmuanr 1.

Takcu 3aHUMAaETCsl IEPEBO3KOU JTIOJIEH. 3assBKU OT KJIMEHTOB MOCTYMAIOT Yepe3 CIydaiHbIe
IIPOMEXYTKH BPEMEHH, PACHpPEIEIICHHbIE 110 MOKAa3aTEJIbHOMY 3aKOHY (CpeAHee 3Hau€HUE PaBHO
tz ). Bpemst mocTaBku B OJJHOM HAMpPABICHUH SBJISETCS CIy4YalHOW BEMYMHOM, paBHOMEPHO pac-
npejeneHHoN Ha uHTepBaie [ a ; b |. Uncno KIMEeHTOB ¢ pa3iMYHBIMU HANpaBICHUSMH, OCYIIE-
CTBUBIIIMX OJIMH BBI30B, MOXET ObITh 1, 2 miu 3. B 3TOM citydae mocTaBKa BEIETCS MO Pa3IuIHBIM
HanpasyieHUusAM. CTOMMOCTb JTOCTaBKM 3aBUCHUT OT YHMCJIa HAIIPaBJICHUH, 110 KOTOPBIM HYKHO JOCTa-
BUTH MaccaXupoB. B Tabnuiie npuBeeHbl 3HAUE€HUSI BEPOSATHOCTH MOSIBJIICHUS TPYIIBI ONpeeeH-
HOT'O pa3Mepa M CTOMMOCTb JIOCTaBKH. BhIomHUTE MoJennpoBaHre pabOThl TakCH (ITyCTh MOCTY-
1o 8 3asBOK), HCIOJIB3Ys CIEAYIOIINE UCXOAHbIe qanHbie: tZ =30 mMuH.; @ =15 muH.; b =30 MuH.;
tn =9 u. PaccuuTaiite oJly4eHHYIO TAKCUCTOM BBIPYUKY.

Tabnuia — XapakTepucTHKU pa3mMepa IpyIIbl

Yucno yenoBek B rpynrne BeposTHOCTD CTOMMOCTB 1O0CTaBKH, PYO.
1 0,5 100
2 0,4 150
3 0,1 200

BapuanT 2. PaccMoTpuTe ciiydaid, KOorja orjiata mpoesjia TpOU3BOJAUTCS MacCaXKupaMu CIIeIyro-
UM 00pa3oM: CTOMMOCTb BbI30Ba paBHa 40 py0.; neHa 1 muH. mpoe3na coctasiuset 40 pyo.
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Bapuanr 3.
IIpoBenute 10 SKCIIEPUMEHTOB U pacCUUTANTE: CPEAHIOIO BBIPYUKY; CpPEIHEE BPEMS OKHJa-
HUS;, BEPOSATHOCTH TOTO, YTO BBIpyUKa OyaeT meHee 850 pyo.

PexomeHaIiy no BBIMOJIHEHUIO 33/IaHUH 1 TIOATOTOBKE K J1a00paToOpHOii paboTe

[TpopaboTka OCHOBHOW M JOTOJHUTEIHHON JINTEPATYPhl, TEPMUHOB, CBEICHUH, TPEOYIOIIUXCS
JUISL 3aITIOMHHAHUS U SBJISIOIIUXCS OCHOBOIIOJIAralOIIMMHK B TaHHOU Teme. [IpopaboTka MaTepuaion
[0 HM3y4aeMOMY BOIPOCY, C HCIOJIb30BAHHEM PEKOMEHAYEMBIX DPECypcoB HH(OPMALMOHHO-
TEJIEKOMMYHUKAaLMOHHON ceTh «V/HTepHeT», a TakKe C Y4EeTOM CIEQYIOIIMX TEOPETUUYECKUX U
MPAKTUYECKUX PEKOMEHIAIIHA.

B nanHO# cucreme mpuOBITHE 3asSBOK OCYLIECTBISIETCS TPYMIaMH, a OOCTY)KMBAeTCsl Kaxas
3asBKa OT/eIbHO. MoeIpoBaHUE JAHHON CUCTEMbI aHATOIMYHO MOJEIUPOBAHUIO TPOCTOM OJIHO-
KaHaJbHOW CHCTEMBI MAaCCOBOT0 OOCITYXUBaHUS (MOJEIMPOBAHUE MOCTYIJIEHUS! TPYIIIbl AHAJOTHUY-
HO MMHTALUU MPHUOBITHS 3a8BOK) 32 UCKIIOYEHHEM pacuera BpeMeHH oOciyxuBaHusi. OHo Oyner
OIPEAENATHCA UCXO/S U3 KOJIMYECTBA 3asBOK B IPYIIIE, HAIIPUMEpP, PABHO CYMME CIy4YailHbIX BEJIU-
YUH BpEMEHU O0OCITYKHUBaHUS OJJHOU 3asBKH (YMCIIO ClIaraeMbIX paBHO pa3Mepy IpyIIibl).

PexoMeH1yeMble HCTOUHUKH

1.®enepanbubiit 3akoH OT 27 utons 2006 r. Ne 149-03 (c U3MEHEHHUSIMH U JTOTIOTHEHUSMH)
«O06 nHbOopMaIu, HHPOPMAITMOHHBIX TEXHOJIOTHIX U O 3alIUTe WH()OPMAITHI)

2.®epnepanbublii 3ak0H 0T 23.08.1996 1. Nel27-®3 «O Hayke M rocylapCTBEHHON Hay4dHO-
TEXHUYECKOM MTOJTUTUKEY.

OcHoBHast TuTEpaTypa

n.l paznena 7.
JlononHuTenpHas IMTEPATYypa

nm. 4, 7 pazgena 7.

KoHTponbHbIE BONIPOCHI /i1l CAMOIPOBEPKHU
1.0OxpakTepusyite CTpYKTypy U (PYHKLIHOHAIBHYIO JIOTUKY OOCIYXHBAHUS C TPYMIIOBBIM HOCTYTI-
JICHUEM 3as1BOK.
2.KakrMu OCHOBHBIMH ITapaMeTpaMH XapakTepusyercs ee (pyHKIMoHupoBaHue?
3. Kakue ¢pynkmun EXCEL ncnonp30BaHbl IPH BHITOJHEHUH PaOOThHI?
4. Kakue cTaTUCTHUYECKHUE pacIipeIesIeHUs UCII0JIb30BaHbl PU BHIIOJHEHUH paboThI?

JlabopaTopnas patora Ne 10. IIpoBepka cTaTHCTHYECKHX THIIOTES.

[lenb pabOTHI: pa3BUTHE Yy 00yUaIOMIMXCS TPO(GECCHOHATBHBIX KOMIIETEHIIUI B 00JIaCTH CIOCO-
00B M MPOBEPKH CTATUCTMUYECKUX TMIOTE3 B MOJEIM BBIXOJa UMUTALIMOHHON Mojenu, (GopMupo-
BaHUA yMeHI/II\/JI M HAaBBIKOB, CBS3aHHBIX C UX IPUMCHCHUEM.

3agaHus JUls CaMOCTOSATENILHON paboThI:

1.ITpoBepHTH ¢ MOMOIIBIO KpuTepus ¥ °-IIMpcoHa CTaTHCTUYECKYHO TUIOTE3Y O TOM YTO BXOJIHOM
noTok 3asBok B CMO nomuunsiercs pacnpenenenuto [lyaccona.
2. TIpoBepHTH ¢ MOMOLIBIO KpUTEpHs Y 2-IIMpCOHa CTATUCTUYECKYIO TUIIOTE3Y O TOM YTO BBIXOIHOM

notok 3as1Bok B CMO nogunHsercs pactpenenenuto [lyaccona.
HcxoaHble JaHHbBIE BBIIACT MPENO1aBaTENb.

PexomeH1a11y o BBIMOJIHEHUIO 3a/IaHUH U TOATOTOBKE K J1a00paTopHOii paboTe

[TpopaboTka OCHOBHOW M JOTIOJHUTEIBHON JINTEPATYPhI, TEPMUHOB, CBEJICHUH, TPEOYIOIIMXCS
JUISL 3aIIOMHHAHUS U SBIISIOIIUXCS OCHOBOIIOJIAraloIMMHU B 1aHHOU Teme. [IpopaboTka MaTepuaion
0 HM3y4aeMOMY BOIPOCY, C HCIIOJIb30BAHHEM PEKOMEHAYEMBIX DPECYpcoB HH(OPMAIMOHHO-
TEJIEKOMMYHUKALMOHHON ceTH «l/HTepHeT», a TakkKe ¢ y4eTOM CIEAYIOIIMX TEOPETHUECKUX U
NPAaKTUYECKUX PEKOMEHJAlUH.

ITocne cOopa HCXOTHBIX TAaHHBIX HEOOXOAMMO CUCTEMATU3UPOBATh M OOOOIIUTH TaHHBIE C TEM,
YTOOBI NOJYYUTh BO3MOKHOCTb ITOCTPOUTH B PE3YJIbTATE MHTEPECYIONIUE UCCIEI0BaHUS paclpeie-
JIEHUS] BEPOSATHOCTEW. DTOr0 MOKHO JOCTUYb IIyTEM IPEICTaBICHHS THCTOrpamMM (TIOJIMIOHOB). 3a-
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TEM BbIOHUPAETCS «TEOPETHUECKOE» PACIpeIeICHUE BEPOSITHOCTEH, KOTOPhIE XOPOIIO MOIXOAT AJIst
OTKCAHUS TIONYyYEHHBIX NaHHBIX. Jlanmee, sl IPOBEPKU CTETIEHH MPUTOIHOCTH BHIOPAHHOTO pac-
MpesielieHnst UI ONMCaHus pealbHOro mpolecca MPUMEHsIETCS OJlHA U3 CTaHAAPTHBIX CTaTUCTHYE-
CKHMX TE€CTOBBIX MPOLIEYP.

[IpoBepka 3akitouaeTcs B CONMOCTAaBICHUU HA0II01aeMON (AMIIMPUYECKON) YacTOThl f, C OXKHU-

NaeMbIM (TEOPETHYECKUM) 3HAYEHHUEM YaCTOTHI f , MOJTy4aeMoii pH JOMYIIEHNH, YTO UMEET Me-
CTO IIyaCCOHOBCKOE PAaCIpEIEIEHUE BEPOATHOCTEN.
TeopeTnyeckue 4acToThl f, I KXKIO0H TPYIIIBI PACCUMTHIBAIOTCS B COOTBETCTBHH C PaCIIpe-

. A
nenenueM llyaccona kak fni =N=—e*,

n;!

rae N — obiee Konu4yecTBO Habo1eHu (00beM BEIOOPKH);
A —napamerp pacnpenenenus, A=012,...;A>0.

BrruucneHuss H”HTEHCUBHOCTH BXOJHOI'O ITOTOKA A M BBIXOJHOI'O ITOTOKAa B OCYHICCTBIIACTCA

k
2N fry

PapE

6
2
i-1

CJIEAYIOIIUM 00pa3oMm:

rae K— KomrmuecTBo MHTEPBAJIOB (BapUaHTOB 3HAYCHUIL N).

PexomeH1yeMble UCTOUHUKH

1.®enepanbubiit 3akoH oT 27 utons 2006 r. Ne 149-03 (c u3MEHEHUSIMU U JIOIIOJTHEHUSIMH)
«O06 nndopmanu, ”HPOPMALMOHHBIX TEXHOIOTUAX U O 3aLIUTE UHPOPMALIUN»

2.®enepanbHblii 3ak0H OT 23.08.1996 1. Nel27-®3 «O Hayke U rocylapCTBEHHOM Hay4yHO-
TE€XHUYECKOH MOJIUTHKEY.

OcHoBHas nuTeparypa

n.l pasnena 7.
JononHurensHas auTeparypa

nm. 4, 7,9 paznena 7.

KoHTpOJLHBIE BOIIPOCHI I CAMOIIPOBEPKHU
1. Vkaxute OCHOBHOE HAa3HaUCHWE MOJICNIM BbIXOja. Beerma au oHa MPUCYTCTBYET B MMHTAIMOH-
HOM Moaenu?
2. TlepeunciivTe OCHOBHBIC ATAIBI TPOBEPKU CTATHCTUICCKUX THIIOTE3.
3. Urto coboii mpecTaBiIsIeT U AJIs YeTO UCTIONIB3YeTCsl CTATUCTUYECKUN KPUTEPHit?
4. Kakum 00pa3oM BIHSET YPOBEHBb JOBEPUTEIBHON BEPOSATHOCTH HA PE3YJIbTAThI IIPOBEPKHU CTATH-
CTHYECKHUX TUIoTe3?
5. B kakux ciyJasx MpUMEHsIeTCS TBYCTOPOHHS IpoBepka rumote3? [IpuBeauTe mpuMepsl.

JlabopaTopnasi pabora Ne 11. IlocTpoenune Mmojesin 00paTHOM CBSI3H.
[{esrb paOoOTHI: pa3BUTHE Y 00yJaIOIIMXCS MPO(ecCHOHATBHBIX KOMIETEHIIUI B 00J1aCTH CIIOCOO0B U
MIPaBUJI IPOBEPKH ITOCTPOSHHSI MOJICTH OOPAaTHOM CBSI3H, (HOPMHUPOBAHHS YMEHHI M HABBIKOB,
CBSI3aHHBIX C UX IPUMEHEHUEM.
3aaHus JJ1s CaMOCTOSITeNIbHON pabOTh:
1.Mcnionb3ys pe3yabTaTel 0AHOM 13 nabopaTopHbix padot (NeNe 7,8 mnm 9) moctpouts Mozaenb 00-
paTHOM CBSI3M, MACHTU(PUIIUPYIOMIEH PErpPEeCCUOHHYIO0 3aBUCHMOCTh CTOMMOCTHBIX TIOKa3zaTesied OT
JBYX BpeMeHHbIX. OnucaTh Bce MOJTYYEHHBIE PE3yIbTATHI.
2. Paccunrtarh K03 GUIIUESHTHI 2JTACTUYHOCTH.
3. IlocTpouTh MOBEPXHOCTH OTKJIHMKA (TPEXMEPHOE OTOOpaKEHNUE).
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PexomMeHaaImy 1o BHITOTHEHUIO 3a/IaHUH M IOJATOTOBKE K J1a00paToOpHOM padoTte
[IpopaboTka OCHOBHOW W JIOMOJIHUTEIBHON JIUTEPATYpPhl, TEPMUHOB, CBEIACHHM, TPEOYIOMIMXCS IS
3aMIOMUHAHUS U SIBIISIONIUXCSI OCHOBOMOJATAOIIMMU B JaHHOW TeMme. [IpopaboTka maTepuanoB 1o
M3y4aeMOMY BOINPOCY, C HCIOJb30BaHUEM PEKOMEHAYEMBIX pPecypcoB HHGOPMaIMOHHO-
TEJICKOMMYHUKAIIMOHHOU ceTH «HTepHET», a TakKe C YYETOM CICAYIOIHNX TEOPETUUECKUX U TPaAK-
TUYECKUX PEKOMEHIAUN.

Hamnpumep, B kadecTBe pe3yJbTaTUBHOTO MOKA3aTENsl PACCMATPUBAIOTCS YKOHOMHYECKHUE TO-
TEpH, BBI3BAHHBIC ITPOCTOSIMU CUCTEMBI U KIIMEHTOB, ONPEJEIISIEMBbIE KaK

V=C1t1+Csty,

rae t; — Bpems npocTosi KIMEHTa/3asBKH;
t, — Bpems IpoCTosl CUCTEMBI (B Yacax);
C1, Cy — ctoumocTb oxuaanus (pyd./dac).
JIIst OLIEHKH MapaMeTpoB Mojieny ucronb3yerca ¢pyukius « IMHEMH» MS Excel. PesynbratoM ee
MPUMEHEHHUS SBIISETCS MHOYKECTBEHHOE JIMHEWHOE YPaBHEHHUE PErPECCUH BUIA
y=-17,60x; +24,72x, -1,74.

Pe3ynbratel pacueToB no GpyHKIUN «IMHEWH» MoxHO WHTEPIPETUPOBATH CIEIYIOIIUM 00-
pazom:
1) 24,72; -17,60— 3HavyeHUs KO3PPUIMEHTOB PErpecCUH COOTBETCTBEHHO (PAKTOPOB Xy,
X1, OTPAKAIOIINE CTETIEHb a0COIIOTHOTO M30JIMPOBAHHOTO BIUSHHS (PAKTOPOB HA N3MEHEHUE PE3YIIb-
TATUBHOTO MOKAa3aTens (C yueTOM SIMMHUHUPOBAHUS BO3JACHCTBHS CUCTEMBI (DAKTOPOB);

2) -1,74— nocTosiHHAas ypaBHEHUS PETPECCUN;

3) 8,17; 11,29— cranmapTHbIC 3HAYCHHUS OMMUOOK I KO3(PPHUIIMEHTOB PErpeccuu, mo3-
BOJISIFOLIEE OLIEHUTHh UCTUHHBIE 3HAYCHUSI COOTBETCTBYIOIINX MTOKa3aTeNe;

4) 0,77— ko3¢ puenHT 1eTepMUHUPOBAHHOCTH (€ro OJIM30CTh K €AMHUYHOMY 3HAUEHUIO CBH-

JIETEIILCTBYET O HE3HAYUTEITHHBIX PACXOKICHUSX MEKIY (DAKTHUESCKUMHU U OIICHOYHBIMH 3HAYCHUSIMHU
Y);

5) 7,92— craHgapTHOE 3HAYCHUE ONMTUOKY JIJISt TIOCTOSTHHOM;

6) 11,89— ucnonw3yeTcs s onpeAeneHus TOro, SBISETCs JIM TaOIUYHAsI B3AUMOCBSI3b MEXKIY
3aBHCUMOM M HE3aBUCHUMOU MEPEMEHHBIMU CIIYYaWHOW WM HET, B JAaHHOM CJIy4ae MO>KHO MPEIIo-
JIO)KUTH 3aKOHOMEPHOCTH TaKOI B3aWMOCBSI3H:

7) 7— 9UCI0 CTEeTICHEH CBOOOIBI;
8) 2355,832— perpeccroHHas CyMMa KBaJpaToB;
9) 693,398— ocrarouHast cymMma KBaJ[paToB.

Tax, BenmuunHa TEKyIIero BpeMeHHU MOCTYIIeHusI paBHa -17,60 , TO CBSI3b MEXIY CyMMapHBI-
MH 3KOHOMHYECCKHUMH IMOTCPSAMHU, CBA3AHHBIMU C IMMPOCTOECM CHUCTEMbI U KIIMCHTA U TCKYIIUM BpPEMC-
HEM MOCTYIUICHHEM oOpaTrHas. B cpemHeM cyMMapHbIe SKOHOMHYECKHE MOTEPH YMEHbINATCS Ha
17,60 py0./gac mpu yBeTUYECHUN BPEMEHU MOCTYIUICHHUS.

Benuunna BpeMeHH OKOHUAHUS 0OCIy:XkuBaHus -12,74, TO CBS3b MEXAY CYMMapHBIMU SKOHO-
MHUYCCKUMH ITOTEPSAMHU, CBA3AHHBIMU C IMPOCTOEM CHUCTEMBI N KIIMCHTA U BPEMCHEM OKOHYAHUA 00-
cIyXuBaHHUS oOpaTHas. B cpemHeM cymmapHbIe S5KOHOMHUYECKHE MOTEpU yMeHbInatcs Ha 12,74
py6/4ac npu yBeIMUYE€HUN BPEMEHH OKOHYaHUS 00CTy>KUBaHUS.

[TocTtosiHHas ypaBHEHUSI perpeccuu paBHa 1,74, crlemoBaTelnbHO MPU OTCYTCTBUM BIUSHUS
(bakTOpHBIX MpHU3HAKOB (Xx=0), CyMMapHBIX 5JKOHOMUYECKHX MOTEPSAX paBHA IaHHOI BEIMYHHE.
CoOTBETCTBYIONINE CTAaHAAPTHBIC 3HAYCHHSI OMHUOOK sl KOO (DUIIMEHTOB PErpecCuu paBHBI,
COOTBETCTBEHHO, MOATOMY MOYKHO YTBEP)KJIaTh, YTO KOA((UIIUEHTHI PErpPeCcCUU B IOCTATOYHON Mepe
3HAUMMBI JIJIsI TAaHHOW MOJIEIH.
- KOOQPUIMEHT IeTEPMUHUPOBAHHOCTH HMEET CPEHUN YPOBEHb, Pa3inuus MEeXIY PaKTUYECKUM U
OLICHOYHBIM 3HAUEHUSMHU pEe3YJIbTUPYIOILEro IMOKa3aTels (CyMMapHble SKOHOMMUYECKHE 3aTpathl)
OIIyTUMBI, HO HAXOATCS B TIpeiesiaX HOPMBI.
- UCHOJIB3YCTCA Ui OMPCACIICHUA TOIr'O, ABJIACTCA JIN Ta6JII/I‘-IHa$I B3aUMOCBA3b MCXKIY 3aBUCUMOU U
HE3aBUCHMOH TIEPEMEHHBIMU CITYYaliHOW WJIM HET, B JAHHOM CIIy4ae MOXKHO TPEIIIOIOXKHUTh 3aKOHO-
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MEpPHOCTb TaKOM B3aUMOCBSI3H.

JJis OLIEHKH CTETIEHU OTHOCUTENIBHOTO BIUSHUS U3MEHEHUS (PAaKTOPOB HA JUHAMHKY PE3YJIbTH-
PYIOIIETO MOKa3aTessl pACCUYMTHIBAEM COOTBETCTBYIOIINE KOI(D(DUIIUEHTHI 37TaCTUYHOCTH IO (hopMyIie
3, =bh=Z
¥
rae bj — koadduurenT ypaBHeHH MHOKECTBEHHON PErPECCUH;

X; — cpejHee 3HaYCHIE HaKTOPa;

¥V — cpelHee 3HAYEHHUE PE3yIBTHPYIOIIETO MOKA3aTEls.

Ha pucynke 1 oroOpaxeHsl pe3yibTaThl pacdeToB KOIPPUIIMEHTOB AIaCTUYHOCTH. Ha pucynke 2
MOKa3aHbl POPMYJIbI ITHX PACUETOB.

A B C
Terywee Bpems
BpEMA CHOHYEHKA ¥
— NOCTYNAEHHA obon.
34 | 0,177577388 | 0,777577388 1775773876
35 | 0,862561346 | 1,062561346 B 498305884
36 | 1,27905912 | 147905912 2164977732
37 | 1,344571831 | 2,07905912 B,724364414
38 | 140824156 | 2,67905912 33,54087799
39 | 1,725072048 | 2,87905912 47 69935356
40 | 1,838077873 | 347905912 52,04906234
41 | 2,357053243 | 367905912 56,10029383
47 | 2,699880864 | 3 87905912 4895891277
43 | 3,109496286 | 407905912 38,47814166
44 | 1680159156 | 2,607261169 33,14569185
45
46
a7 31 -0,89227402
48 32 1,8445840965

Pucynok 1 — Pacuer k03¢ (pULIMEHTOB 3J1aCTUUHOCTH.

A B C
Texywee spens Bpema ckoHdanua ofon. ¥
NOCTYNASHHA

33
34 |0,1775773B7577668 0,777577387577668 17, 7577387577668
35 |0,B62561346414724 1,06256134641472 B,49839588370558
36 |1,27905911962397 1,47905911962397 21 6497773209248
37 |1,34457183134172 2,07905911962397 6,7243644141127
38 |1,40824155973889 2,67905911962397 33,540877994254
39 |1,72507204848274 2,87905911962397 47 6¥93535570616
40 |1,B3B077E72B1239 3,47905911962397 52,0490623405792
41 |2,35705324305513 3,67905911962397 56,1002938284423
47 |2,69988086415622 3,87905911962397 4B 0580127733877
43 |3,10949628635687 4,07905911962397 3B 4781416633551
44 | =CP3HAY[{A34:A43) =CP3HAY|B34:B43) =CPIHAY|C34:C43)
45
A6
47 31 =G32"{A44/C44)
48 32 =F32*(B44,/C44)

Pucynok 2 — @opmynsl pacueToB KO3()PUIIMEHTOB 2IaCTUYHOCTH.

Takum 00pa3oM, cyMMapHbIE IKOHOMUYECKHUE MOTEPH, CBSI3aHHBIE C MPOCTOEM KIMEHTOB U CH-
ctembl ymeHbluarcs Ha 0,89% npu  yBeIMYEHHH TEKYILEro BpeMs MOCTYIJIEHUS Ha OJWH NPOLEHT;
yBenuuatcs Ha 1,94% npu yBennyeHUH BpeMEHU OKOHYaHUS 00CITy’)KUBAaHUSI Ha OJIUH TIPOILIEHT.

PexkomeH1yeMble HCTOUHUKH

1.®enepanbubiii 3akoH OT 27 utodist 2006 1. Ne 149-03 (¢ u3MeHEHUAMH U TOMOTHEHUSAMHU) «O0
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nHpopmaruu, HOOPMAITMOHHBIX TEXHOJIOTHAX M O 3aIUTe HHDOpMaITUm
2.®enepanbHblii 3ak0oH 0T 23.08.1996 1. Nel27-®3 «O Hayke M rocydapCTBEHHOM Hay4dHO-
TEXHUYECKOH MOJUTHKE.
OcHoBHas TuTepaTypa

n.l pasgena 7.
JlononHuTeIbHAS TUTEPATypa

nm. 3, 7 pazaena 7.

KoHTposibHbIE BONIPOCHI /i1l CAMOIPOBEPKHU
OcHOBHOE Ha3HAYCHHWE MOJENTU OOpaTHOU cBs3u. Bcernma jm oHa MPUCYTCTBYET B MMHUTAIIMOHHOM
ajnroputme?
Uro npencrasisier co0oit «oTkimky» ? Kakum 00pazom oH uaeHTuunupyercs?
Kakum 06pa3oM mpoBepsieTcsi KauecTBO pPErpecCMOHHOMN Moaenu?
Kakum 00pa3oM OIeHHBAETCS TOYHOCTH OIICHKHU OTACIBHBIX MTapaMeTPOB PETPECCHOHHON Moen?

JlabopaTopnas padora Ne 12. CocraBieHHe IIAHA IKCIIePUMeEHTA. TpEeHUHT B MaJol TpyI-
ne(1 ygac)

[{enb paboThI: pa3BUTHE Y 00yUYArOIIUXCS MPO(ECCHOHATBHBIX KOMIICTESHIINA B 00JIaCTH CITIOCOOOB
¥ TIPaBWJI IJTAHUPOBAHUS DKCIIEPUMEHTa, (OPMHUPOBAHUS YMEHUH M HABBIKOB, CBSI3aHHBIX C UX IMPHU-
MEHEHHEM.

3agaHus JUls CaMOCTOSATENILHON paboThl:

1. Ompenenutb 00BEM MOIHOTO U APOOHOTO (PAKTOPHOTO FKCIEPUMEHTA; 3aIOJIHUTH MATPHUILY
IBYX()aKTOPHOTO IKCIIEPUMEHTA, IIPOBEPUTH IUIaH HAa OPTOTOHAIBHOCTh, CHMMETPUYHOCTh U HOpMa-
TUBHOCTb.

2. OmpenienuTh LEHTP HOBOM MOJ00JIACTH MPOBEJEHUS SKCIEPUMEHTA, YUUThIBas MacIITAOHbIH
koappunment K=0,001

B kadecTBe MCXOJIHBIX UCIOIB30BATh JaHHBIE MPeAbLAYIEH 1a00paTOpHON PaOOTHI.

PexomeH1a1My 0o BBINOJHEHUIO 3a/IaHUH U MOATOTOBKE K J1aO0OpaToOpHOH paboTe

[TpopaGoTka OCHOBHOW M JTONOJHUTENIBHON JUTEpaTyphbl, TEPMUHOB, CBEIECHUMN, TPEOYIOUINXCS
JUIS 3aIIOMMHAHUS M SIBIISIOLIMXCS OCHOBOIOJIAraloMMU B JaHHOM Teme. IIpopaboTka marepuasioB
[0 HM3y4aeMOMY BOIPOCY, C HCIIOJIb30BAaHHMEM  PEKOMEHIYEMBbIX pEeCcypcoB HH(POPMAIMOHHO-
TEJIEKOMMYHUKAMOHHON ceTn «HTEpHEeT», a TakKe ¢ yYETOM CIEAYIOIIHUX TEOPETUYECKUX U IPAK-
TUYECKUX PEKOMEHIalui - paszaen 3.6.

PexkoMeHyeMble HCTOUYHUKH

1.®enepanbubiii 3akoH oT 27 utoiist 2006 1. Ne 149-03 (¢ u3MeHEHUAMH U TONOHEHUsIMHU) «O0
uHpopMannu, UHHOPMAIIMOHHBIX TEXHOJOTHIX U O 3alUTe HHPOPMAII»

2.®enepanbHblii 3ak0H OT 23.08.1996 1. Nel27-®3 «O Hayke M roCcyJapCTBEHHOM Hay4HO-
TEXHUYECKOH MOJIUTHKE.

OcHoOBHas nuTeparypa

n.l pasnena 7.
JlononHuTENBHAS IUTEPATYpa

nn. 3, 7 pasaena 7.
KoHTpoIbHBIE BOMPOCHI ISl CaMOTIPOBEPKHU
1.CocTaBHbIE YacTH IJIaHa SKCIEPUMEHTA.
2.Yto npeacTasisieT co00i M KaKMM 00pa3oM OMpeIesieTCs OCHOBHOU YPOBEHb (hakTopa?
3.Yto nmpezncraisier coOOOH U KaKUM 00pa3oM OIpeieNaeTcsl MHTEpBajl BapbupoBaHus (pakropa?
4.B COOTBETCTBHM C KaKMMHU MpaBWJIaMHU OMpeAeseTcss 00beM MOJIHOr0 U APOOHOro (haKTOPHOIO
AKCIIEPUMEHTOB?
5.Kakum 06pa3om nepeTu OT HaTypaIbHBIX IITKaI K KOJUPOBAHHBIM?
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JlabopaTopnas padora Ne 13. ®yHKIMOHAIbHbIE BO3MOKHOCTH M (aiiioBas crpykrypa I
GPSS/World. (Tpernnr B manbix rpymmax, l4ac.)
[lenb paboTHI: pa3BUTHE y OOydYarOMMXCs MPOPECCHOHAIBHBIX KOMIIETCHIIMKA B 001acTu (hyHKIHO-
HAJIbHBIX BO3MOKHOCTEH W (aitmoBoit ctpykrypsl IIIIIT GPSS/World,  ¢dopmupoBanus ymenuii u
HABBIKOB, CBSI3aHHBIX C UX TPUMEHEHUEM.

3agaHus AJis CaMOCTOSITeNIbHOU PabOThI:
1. O3HaKOMUTBLCS ¢ OCHOBHBIMH TUTIaMH (DaiiioB HHTEPaKTUBHO# cpebl GPSS/W.
2. B oruere no nabopatopHoii paboTe MpencTaBUTh COAEpKaHUE TEKCTOBBIX (ailios, ¢ailioB oTye-
TOB U TIPOTPAMM.

PexoMeHnaanuy 1o BhIMOJHEHUIO 33JIaHUI U MOATOTOBKE K JIabopaTopHOii paboTe

[TpopaboTKka OCHOBHOW M JIOTIOJIHUTENFHON JINTEPATyphbl, TEPMUHOB, CBEICHHH, TPEOYIOIIUXCS
JUISL 3alIOMMHAHUS U SIBJIAIOIIUXCS OCHOBOIOJAramimuMu B 1aHHoi teme. [IpopaboTka mMaTepuasnos
[0 H3y4aeMOMY BOIIPOCY, C HCIIOJIb30BAaHUEM  PEKOMEHAYEMBIX pECypCcOB HH(POPMALMOHHO-
TEJIEeKOMMYHUKAMOHHON ceTu «HTepHeT», a TakKe ¢ y4eTOM CIEAYIOUIUX TEOPETHUECKUX U MpaK-
THYECKUX PEKOMEHIALINN.

S3pik uMuTanuonHoro moaeaupoanusa GPSS ( General Purpose Simulating System) — mpo-
aykT komnanuu Minuteman Software.SI3pik npeiHa3HauYeH IS MCCIICAOBAHUS CHCTEM, IPOLECC
(GYHKIIMOHUPOBAHUSI KOTOPBIX MPEACTABISAET COOONW MHOXKECTBO TUCKPETHBIX COCTOSHUN M MPaBHI
nepexo/a U3 OJJHOTO COCTOSIHUS B IPYTO€.

B kauecTBe KOHIENTyalbHBIX MOJENEH paccCMaTPUBAIOTCS CHCTEMbI MAaCCOBOTO OOCITYKHBAHHS
(CMO), 0OCHOBHBIMHU 3JIEMEHTAMHU KOTOPBIX SIBJISIOTCS:

— cpencTtBa oOcmyKuBaHUs, U oOcay:xkuBawumue annaparbl (OA), pa3HOBHAHOCTHIO KOTO-
PBIX SIBJISIFOTCS HAKOMIUTENH (MAMATH ), KOTOPbIE 0TOOpaXKaroT CPEICTBA XPaHEHUs 3asiBOK;

— 0o0cmy)XUBaeMble 3asiBKH, WA TPAH3AKTHI.

Cesi3u Mexty OA peanusyroT y3Jibl, T.€. MPaBUJIa, IO KOTOPBIM 3asBKH HAIIPABJISIIOTCS OT OJHO-
ro OA k apyromy. CocTosIHUE CUCTEMBI XapakTepusyercsi coctossHueM OA, TpaH3aKTOB, COCTOSTHUEM
ouepenielt kK OA. Cocrosinue OA xapaktepusyercst OMHapHON MepeMeHHOW «CBOOOJIEH / 3aHAT», CO-
CTOSIHUE TPAH3aKTa - MEePEeMEHHON «00CIyKHUBAETCS / 0KHUIAET», COCTOSIHUE 0Yepedt - KOJTUYEeCTBOM
HaXOJMAIIMXCS B HEW TPaH3aKTOB, HAKOIIUTENN - EMKOCTBIO MaMSTH, T.€. MAKCHMAJIIBHO BO3MOKHBIM
KOJINYECTBOM 3asIBOK.

Monens GPSS cocTout u3 cetu 6.10k08, TIPEICTABISAIONINX HEOOXOIUMBIC JICHCTBHE MU 3a-
JEPKKU MpaH3aKkmos, KOTOpble MOCIEeI0BATENIbHO NpoXxoaar yepe3 Onoku. Hampumep, 6mox GEN-
ERATE BBOAUT B MOJIENIb HOBBIE TPAH3AKTHI, BOCIIPOU3BO/ISI peKyppeHmH bl TIOTOK 3asiBOK C Tpelye-
MBIM pacIipe/le]IEeHHEM MHTEPBAJIOB MEXKAY CMEXHBIMM 3asiBKaMH. TpaH3aKThl MOTYT MPEJCTaBIATh
co00M KIIMEHTOB, TMOKYIAaTeNeld, pEeMOHTUPYEMbIE TEIEBU30PHI, TelehOHHBIE 3BOHKU, DJICKTPOHHBIE
CUTHAJIBI U T.II.

[Ipu noctpoennu umurannonHoi mogenu (MM) CMO BbIIENSIOT chaeayrolue rpynibl napa-
METPOB:

— BHEIIHHE, PEACTaBICHbI TapaMeTPaMH BXOIHBIX IOTOKOB;

— BBIXOJHBIE - XapaKTepU3YIOT KadecTBO (DYHKIIMOHUPOBAHHS (HAIIPUMEpP, MPOU3BOIUTEINb-
HOCTbh CHCTEMBI KaK CpeJlHee YHCIIO 3asBOK, OOCITYKEHHBIX B €MHUILY BPEMEHH, CpeHee BpeMs 3a-
TPY3KH U T.1.);

— BHYTPEHHHE — 3TO ITapaMeTPhl 3aKOHOB pacIpeIesieHUs] BpeMEHU 00CITyKUBaHUS 3asBOK.

Lenp umurtammu — uccaenoBanne CMO npu pa3iauyHBIX THIAX BXOIHBIX MOTOKOB IPH U3MEHe-
HUM napameTpoB OA ¥ IpH pa3IuuHBIX JUcOUIUIMHAX odepenu. s cozmanus UM Ha si3pike GPSS
OHa TPEJICTaBIIsICTCS B BHUJE CXEMBbl, HA KOTOpPOH OTOOpaxaroTcss OCHOBHBIE 3nmeMeHTsl CMO, a
uMeHHO OA, HaKOIHTENH, Y3JIbl U HCTOYHUKH (hopMUpoBaHHS 3asBOK. COOTBETCTBYIOIIASI TIPOTPAM-
Ma COCTOUT M3 ONeEepaTopoB MM OJIOKOB, XapaKTEPU3YIOLIMX Mpolecc o0cay uBaHus 3asBoK. [Ipo-
rpaMMa rpauyecku NpecTaBiseTcs B BUie OJI0K-IuarpaMMBl.

PexkomeH1yeMble HCTOUHUKH

1.®enepanbubiii 3akoH OT 27 utodisg 2006 1. Ne 149-03 (¢ u3MeHEHUAMH U TOMOTHEHUSAMHI) «O0
uHpopMaLuu, UHHOPMAIIMOHHBIX TEXHOJOTHIX U O 3alUTe HHPOPMAII»

2.®enepanbHbiii 3akoH OT 23.08.1996 1. Nel27-®3 «O Hayke W TroCyIapCTBEHHON HaydHO-
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TEXHUYECKOHN MOJIUTUKE.
OcHoBHas TuTepaTypa
n.l paznena 7.
JlononHuTenpHas Mreparypa

nm.6, 9, 10 pazgena 7.

KOHTpOJIbHBIE BOMIPOCHI JUTSE CAMOIIPOBEPKH
1. Tuns! daitnoB GPSS/World.
2. Cnioco0Os1 3ammycka GPSS/World.
3.Ilpeamernas obmacte moaenupoBanuss GPSS/World.
4. Ocobennoctu u cBorictBa GPSS/World, kak si3pika UMHTAIIMOHHOTO MOJICITUPOBAHHS.

Jlaboparopnas padora Ne 14. UnrepaktuBHas cpena I GPSS/World. (Tpenunr B Maibix
rpynnax, 1 gac.)
[{esrp paOoOTHI: pa3BUTHE Y 00ydJaromuXcsi MPO(HEeCCHOHATBHBIX KOMIIETCHIIMI B 00JIACTH CTPYKTYPHI
U aIropuT™MOB (DyHKIMOHUpOBaHUS WHTepakTUBHOM cpembl [T GPSS/World,  dopmupoBanus
YMEHUI ¥ HaBBIKOB, CBSI3aHHBIX C MX IPUMEHCHHUEM.

3ajaHus JUIs CaMOCTOSTEIILHON PaOOTHI:
1. O3HAaKOMHUTBCSI ¢ OCHOBHBIMH 3JIEMEHTaMU UHTEPaKTHUBHOM cpeibl GPSS/W.,
2. B oTuete no y1abopatopHOU paboOTe MPEJCTaBUTh B ONMUCATEIBHOM U rpadUyeckoM BHIE CONEP-
XKaHue (COCTaB M CTPYKTYpPY) COOTBETCTBYIOIIMX DJIEMEHTOB. BapmaHTHI 3aaHuil PUBEICHBI B
Tabymue 1.

Tabmua 1

Howmep BapuanTa | DnemeHT nunTepderica
1 Memnro File

Menro Edit

Mento COMMAND
Menro Window

~AlwWiN

Menro Search
Memuro View
Mento Help
[Tanenb HHCTPYMEHTOB
OKHO UCXOIHOM MOJEIH
[Tporieypsl BBOJA M PEIAKTHPOBAHUS TEKCTA
10 HacTpoiika ycTaHOBOK

PexoMeHmanuy 0o BEITOJHEHUIO 3aJaHMi 1 ITOJrOTOBKE K J1a00paTOpHOM padoTte

[TpopaboTka OCHOBHOW ¥ JOTOJHUTEIHHON JIUTEPATYPhI, TEPMUHOB, CBEJICHUH, TPEOYIOIIHUXCS
JUTSL 3aTTIOMHHAHUS | SIBJISTFOIIIMXCS OCHOBOIIOJIATAIOIIMMY B JIaHHOM Teme. [IpopaboTka MarepraioB
M0 HM3y4aeMOMY BOIPOCY, C HCIOJIb30BAaHUEM PEKOMEHAYEMBIX DPEeCcypcoB HH(OPMAIMOHHO-
TEJICKOMMYHUKAIMOHHON ceTH «VHTepHEeT», a TakkKe C Y4eTOM CIEAYIOIIHUX TEOPETUYSCKUX U
MPAKTUYECKUX PEKOMEHIAIIHIA.

BsaumoneiictBue monbs3oBarens ¢ cuctemoit GPSS World ocymectsasiercs ¢ momorsio
OKOHHOTO MHTepdeiica B pexXrMe aKTUBHOTO quanora. [[ist 3Toro B cucreMe mpeayCMOTPEHBI Ara-
JIOTOBBIE OKHA, KOTOPBIE MO3BOJISIIOT OTOOpakaTh HH(OPMAITUIO O COCTOSTHUU OT/ACIIBHBIX 00BEKTOB
Ha dKpaHe AucIuies. JTa uHpOopMaIHs MOXKeET ObITh KaK CTATUYECKON, TaK M THHAMUYECKOU.

ITpu pabore ¢ GPSS World mons30Baresro JOCTYIHBI ABaIATh Pa3IMYHBIX OKOH JIJIsl HA0JI0-
JEHUS. ¥ B3aUMOJICUCTBUS C MOJIETBIO B mporecce nMutanuu. OkHa, 0TOOpakalolue BU3yaIbHOE
COCTOSIHME MMHUTAIIMH, MOTYT OBITh COXpaHEHBI M pacrieyaTanbl. HeKOTOphIe OKHA J1eTaloT KaK Obl
MTHOBEHHBIN CHHUMOK COCTOSTHUSI PAa3JIMYHBIX OOBEKTOB MMHUTALMU B HEKOTOPHI MOMEHT MOJIENb-

OO |N|N OO
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HOI'0O BpEMCHHU. I/I306pa}KeHI/IH B OKHAaX M3MCHAIOTCA JUHAMHWYCCKU B MHTCPAKTUBHOM PCXKUMC B3a-
HMOJICUCTBUSA C MOJICIIBIO. CJIGI[yGT OTMCTHUTD, YTO OTKPBLITHIC IUHAMHWYCCKUC OKHa CYHICCTBCHHO
3aMCIAJIAI0OT CKOPOCTH ITPOroHa MOJ€IH.

PekoMeHyeMble HCTOUHUKH

1.®enepanbubiii 3ak0H oT 27 utost 2006 r. No 149-D3 (¢ U3MEHEHUSIMU U JTOTIOTHEHUSIMH )
«O0 uHbopMaluu, HHPOPMAIIMOHHBIX TEXHOJIOTHUAX U O 3alIUTe UH(OOPMALIUK»

2.®enepanbHblii 3ak0H 0T 23.08.1996 1. Nel27-®3 «O Hayke U rocylapCTBEHHOM Hay4yHO-
TEXHUUYECKOHN MOJUTHKE.

OcHoBHast TuTEpaTypa

n.l paznena 7.
JlononHuTenpHas TuTeEpaTypa

nm.6, 9, 10 pazgena 7.

KOHTDOJII)HLIC BOITPOCHI AJId CaMOIIPOBEPKHU

1. Kakum 00pa3om opraHu3yeTcsi CO3aHue MOACITH?

2. Kakwue okna quanora ucnosis3zyer GPSS/World?

3. Kakue rpapuku ucnonpzyer GPSS/World u kakum 00pazoM opraHu3oBaTh WX HIACHTHU(H-
KaIMIo B MOJIEIH?

4. JIst yero MCmob3yroTest onuuu B 6iokax GPSS/World?

JlaGopaTopuasi pa6ora_Ne 15. OcuoBbl umutanuu B cpeae GPSS/World. (Tpenunr B Maibix
rpymmnax, 1 gac.)
[{enb pabOTHI: pa3BUTHE Y 00yYarOmUXCcs MPOodeCCHOHATBHBIX KOMIETEHIIUI B 0071aCTH CTPYKTYPBI
U aJITOPUTMOB CO3/[aHUsI UMHUTAIMOHHBIX Mozeneit B [T GPSS/World, ¢opmupoBanus ymenuit
Y HAaBBIKOB, CBSI3aHHBIX C UX MTPUMEHEHHEM.

3a/1aHus Il CAMOCTOSITENIbHON PaOOTHI:
Omnucath OCHOBHBIE 3Tarbl MojenupoBanus B GPSS/W Ha ocHOBe BBIOpaHHOTO 00BEKTa MCCIIEIO0-
BaHU.

PexoMeHaanuu 1o BBIMOJIHEHUIO 3a/IaHUH U MOATOTOBKE K JIabopaTopHOii paboTe

[TpopaGoTka OCHOBHOW M JOTIOJHUTEIBHON JINTEPATYPhI, TEPMUHOB, CBEIEHUH, TPeOYIOMUXCS
JUTSL 3aTIOMUHAHUS U SIBJISIFOIIMXCS. OCHOBOMOJNIATAIOIIMMU B 1aHHOM Teme. [IpopaboTka marepuanon
M0 W3y4aeMOMY BOIPOCY, C HCIOJB30BAHHEM PEKOMEHAYEMBIX PECypcoB HH(DOPMAIIMOHHO-
TEJIEeKOMMYHUKAIIMOHHON ceTn «VHTepHEeT», a Takke C YYeTOM CIEAYIOIIUX TEOPETUYECKUX U
MPAKTUYIECKUX PEKOMEHIAIIHIA.

OCHOBHO# TPYIIIO ONEPaTOPOB SABJISAIOTCS OMEPATOPhI, OMUCHIBAIOIINE COCTOSIHHE U TIOBE-
JICHUE TPAH3aKTOB. TpaH3aKThl MEPEMENIAIOTCS B CHCTEMHBIX BPEMEHH U IMPOCTPAHCTBE, MEPEX OIS
OT OJTHOTO OJIOKa MOJENU K APYroMy U BO3IACHCTBYsS Ha HUX. TpaH3aKThl BOSHHKAIOT U YHUYTO-
KAFOTCS, MOTYT PACIISIUISTHCS U CIIMBAThCA. BXOAs B OJIOK, TPAH3aKT BBI3BIBACT OINPEACIISIEMYIO
TUTIOM OJIOKa MOANPOTrpaMMy, KOTopasi 00pabaThiBaeT COOTBETCTBYIOIIEE coObITHE. J[anee TpaH3aKT
B 00LIEM ciTy4yae MbITAeTCsl BOWTHU B CIETYIOMNN OJIOK.
Db dhexTBHOE UCIIONB30BAHUE CHCTEMBI TIPETyCMATPUBAET BHITIOJTHEHHE Psijia dTAIlOB:

1 TlocranoBka 3aayn.
2. BrbisiBIIeHHE OCHOBHBIX OCOOEHHOCTEHA.
3. Co3lanne MIMHTAMOHHON MOJIEIH TIpoIiecca.
4. TlpencraBieHre UMUTAIIMOHHON Mozaenu B cucteme GPSSW.
5. MonenupoBaHue CUCTEMBI.

PexoMeHyeMble HCTOUHUKH

1.®enepanbabiii 3ak0H OT 27 utons 2006 . Ne 149-D3 (¢ u3MEHEHHMSIMH W JTOTIOTHEHUSIMH )
«O06 undopmaru, THGOPMALMOHHBIX TEXHOIOTHUAX U O 3aLIUTE UHPOPMALIUN

2.@enepanbHblil 3ak0oH OT 23.08.1996 1. Nel27-03 «O Hayke U rocygapCTBEHHOW Hay4yHO-
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TEXHHYECKOH MOJTUTHKEY.
OcHoBHas TuTepaTypa

n.1 pasnena 7.
JlonomHUTEIbHAS JIUTEPATypa

nmn.6, 9, 10 paznena 7.

KoHTpoibHbIe BONIPOCHI /i1l CAMOIPOBEPKHU
OxapakTepu3yiTe OCHOBHBIE OIIEPATOPHI, OPraHU3YIOIINE IUKJI CYIIECTBOBAHUS TPAH3AKTOB.
Uem onpenensercs NOBeICHNUE TPaH3aKTa B MOZENN?
OxapakTepu3yiTe 0COOCHHOCTH MOJICIIUPYEMOI CHCTEMBI.
Kaxum o6pa3om opranusyercs TpaHCIAuUs Moaenn?
Kak MoxHO oT/1aiuTh nporpammy?
Kakum 06pa3oM MOKHO 3aITyCTUTh IPOrpaMMy Ha BbINOJIHEHHE?
Kak perynupyercs npo1oKUTENbHOCTb IPOTOHA MOJIETH?

NoakownE

JlabopaTopnasi pabora Ne 16. MoaeanpoBanne HeNpPOM3BOACTBEHHBIX CHCTeM B
GPSS/World. (Tpesusr B mansix rpymmax, 1 gac.)
[{esrb paboTHI: pa3BUTHE Y 00YJAIOIMXCS MPOPECCHOHATBHBIX KOMIIETEHIINI B 00JIaCTH MMUTAIIHOH-
HOT'O MOJICTUPOBAHUE HEMPOU3BOACTBEeHHBIX cucteM B IIIIIT GPSS/World, dopmuposanus yme-
HUI ¥ HaBBIKOB, CBSI3aHHBIX C X MPAMEHEHUEM.
3agaHus JUls CaMOCTOSATENILHON paboThl:
1.ITo maHHBIM IpUMeEpa MOCTPOUTH OJIOK-TUArpaMMy U UMUTALMOHHYIO MOJAETh (C KOMMEH-
TapUSIMH).
2. I'papuuecku mMpeaCTaBUTh PE3yJabTaThl MOAEIUpOBaHus. 3. MIHTEpIIpeTHpOBaTh MOTyUYCH-
HbI€ pe3yJIbTaThl.
4.MccnenoBaTh 3aBUCUMOCTh KOA((UIIMEHTOB 3arpy3KU 3JIEMEHTOB CUCTEMBI OT U3MEHEHUS
apaMeTpoB UHTEPBAIOB BPEMEHH BXOJIHBIX TIOTOKOB U 0OCITY>KHBaHUS IOKYTIaTeNIEeH.
PexoMeHnaImm 1no BINOJIHEHUIO 3a/IaHUH U MOATOTOBKE K JIabopaTOpHO paboTe
[TpopaboTka OCHOBHOW M AOMOJHUTEIBHOM TUTEPaTyphl, TEPMUHOB, CBEJIEHUI, TpEOyrOIUXCs
JUTSL 3aIIOMHHAHUS U SBJSIFOIINXCS OCHOBOIIONIATAOIIUMHE B JTaHHOW Teme. [IpopaboTka marepranos
[0 H3y4aeMOMY BOIIPOCY, C MCIIOJIb30BAaHHMEM PEKOMEHAYEMbIX pPecypcoB HH()OPMAIMOHHO-
TEJIEKOMMYHHUKAIIMOHHON ceTn «/HTepHeT», a TakkKe C y4eTOM CIEIYIOIUX TEOPETUYECKUX M
NPAaKTUYECKUX PEKOMEHJAINH.

HomyctuM, HaM HAJO MPOMOJEIUPOBATH PabOTy HEOOIBIIOr0 Mara3uHa, KOTOPBIM HMEeT
OJIMH KacCOBBIM ammapaT M OAHOTO MpojaBia. M3BecTHBI cieayrole napaMmerpbl GyHKIHOHUPO-
BaHUS MarasuHa:

® [IOTOK MOKyMnarenei (TpeOGoBaHUi), MPUXOAIIMX B Mara3uH 3a MOKYyIKaMy, paBHOMEPHBI;

® UHTEpPBaAJI BPEMEHM NMPHUOBITHUA MOKYymNaTeneil konebnercs B mpenenax ot 8,7 no 10,3 muH.
BKIIFOUUTENbHO, UIx 9,5+0,8 MuH.;

e BpeMsi MpeObIBaHUs MOKyHaTelleld y KaccoBoro ammapata cocrtasisier 2,3+0,7 mun. Ilocne
ATOTO MOKYIATENN TOIXOIAT K TPOIABITY JJIsl TIOTYICHHUS TOBAPA;

® BpeMs1, IOTPayeHHOE Ha 00CITyKUBaHHE NOKynaTesei mpoaasuom, cocrasiser 10+1,4 Mun.

Tpebyercs onpenenuts napameTpsl GyHKIMOHUPOBAHUS Mara3uHa:

® KOO PHUIMEHT 3arpy3Ku KaccHupa;

® KOO GHUIMEHT 3arpy3Ku MpoIaBLa;

® MAaKCUMAaJIbHOE, CPE/IHEE U TEKYIee YHCIIO0 MOKynaTeei B Kax 10l ouepeny;

e cpeHee BpeMst 00CITY)KMBaHHUS B KaXKJIOM KaHaye 00CITy>KUBaHMS,

e cpeqiHee BpeMsl HaX0XKJICHHS MOKyIaTes sl B KaKI0H odepenu 1 ap.

Buvisgnenue ocnogHvlx ocobenHocmell

st MmonenmpoBaHust pabOTHI Mara3uHa He0OX0IUMO CPOPMHUPOBATH BXOAHOM MOTOK MOKYIa-
Tenelt (TpeOGoBaHMIi) U BpeMEHHOW MHTEpBal MOAETUpPOBaHUA paboTsl MarazuHa. Ho mepen stum
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HEoOXOIUMO BBIOpAaTh €IMHHUIY H3MepeHus BpemeHu. [[ns monenupoBaHus pabOThl MarazuHa
MO>KHO B35ITh B KQUECTBE €AMHUIIBI U3MEPEHUS MUHYTY.

Co3z0anue umumayuouHou mooenu npoyecca

Co3anre UMUTAMOHHOM MOJIENIM HAaYHEM C MOCTPOCHUS 3arojoBKa MOJEIH, KOTOPBIA MO-
JKeT OBbITh MPEICTaBIICH, HATPUMED B TAKOM BHUJIE:

; GPSSW File MAGAZIN.GPS

KEKIEKIKIAKAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA K
* MopenupoBanue paboThl Mara3uHa

KEKIKIEKIAKAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA K
MoaenvpoBaHue MOTOKa MOKYymareield OyneM BBIMOJIHATH ¢ momoinbio oneparopa GENER-

ATE (I'enepupoBath). B Hamem npumepe oH OyJeT BBITIISIETh TaK:

t_prod QTABLE Ocher_prod, 0,2,32
GENERATE 9.5,0.8

B none onepanna A ykasplBaeTcs CpeIHUN UHTEPBAJl BPEMEHH MEKy MPUOBITHEM B MarasuH
JBYX WIYLIUX OJUH 3a JpYyTUM MoKynatenei (TpedoBaHuii, TpaH3akToOB). B Haiem npumepe oH co-
craBisieT 9,5 MuH.

B none onepanna B gaHO OTKIOHEHHWE BpEeMEHM MpUXOAa MOKyHaTeiaed OT cpeaHero. B
HAIlIeM [IpUMepe 3TO OTKIIOHEHHe cocTaBiseT 0,8 MUH.

[Toxymnarens, BOWIEAMNNA B Mara3uH, CHayaja BCTA€T B OYEPEb K KacCUpPY, €CJIM OHAa €CTh.
310 MoxHO npomozenuposats onepatopom QUEUE (Ouepenp), KOTOPBIH TOTBKO B COBOKYITHOCTH
¢ cootBercTBYIoUMM oneparopom DEPART (BsiiiTu) cobupaer ctaTUCTUYECKYIO0 HHPOPMALIHMIO O
paboTe MoAenupyeMoil ouepea.

B namem npumepe onepatop QUEUE Oyzer BrITIIAAETh Tax.

QUEUE Ocher_kassa

B mone omepanma A maercss CHMBOJIBHOE WJIM YUCIOBOE MMs odepenn. Takux odepeneil B
CIIOXHBIX CHCTEMaxX MOXeT ObITh O4YeHb MHOT0. B Hamieil 3amaue nagum ouepenu umsi Ocher_kassa
(Ouepens B kaccy). XKenaTenbHo, 4TOOBI TPUCBANBAEMOE UMSI OTPAXKAJIO CYyTh OMUCHIBAEMOTO dJIe-
MEHTa CHCTEMBI.

Crnenmys oruke, MOKyMaTellb MOKET BBIUTH M3 OYEpEeId TOJIBKO TOT/a, KOTJa OCBOOOAUTCS
Kaccup (kaHan obcmyxuBanus). s storo BBoautcs onepatop SEIZE, kotopslit onpenenser 3a-
HATOCTh KaHaja OOCITY)XHBaHUS, U TP €r0 OCBOOOXKICHHH OUYepeIHOE TPEOOBAHME BHIXOIUT U3
ouepear U UJIET B KaHaJ Ha 00CITy>KUBaHHE. DTO MOXKET BBIIJISJIETh TAK:

SEIZE Kassir

B mone onepanna A naercsi CHMBOJIBHOE WIJIM YHCIOBOE MMS KaHajia oOcimyKuBaHMs. Takux
KaHaJoB OOCTYKMBaHUS B CUCTEME MOXKET ObITh OYeHb MHOTr0. B Hamell 3aj1aue kaHaimy JaHO UMs
Kassir (Kaccup). 3nech Takke UMs JOJDKHO OTpaKaTh CYTh ONMMCHIBAEMOTO AJIEMEHTA CHCTEMBI.

Breixon mokynatens u3 odepeaum B kaccy ¢ukcupyerca omeparopom DEPART c cootser-
CTBYIOLIMM Ha3BaHUEM ouepeau. B HaieM npumepe 310 OyJeT BBIMISIETh TaK:

DEPART Ocher_kassa

Jlanee nOMKHO OBITH MPOMOJEIMPOBAHO BpeMsl MPeObIBAHUS MOKYMATENsl, HEMOCPEICTBEHHO
00CITy’)KMBA€MOTO KaCCUPOM. ITO BpeMs B HallleM npumepe coctasisiet 2,3+0,7 mun. J{ns Mmoaenu-
poBaHus 3Toro mporecca ucnonszyercs oneparop ADVANCE (3agep:xarb), KOTOpBIH B Harien
3ajaue OyJeT BBITTISAETh TaK:

ADVANCE 2.3,0.7
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[Tocne oOciyXMBaHUS KacCHpOM IIOKYINAaTeNlb OTIPABISETCS K MPOJAABIY 3a MOJYYCHHUEM
orurauMBaeMoro toBapa. OgHaKoO Mepea dTUM B CHCTEME JIOJDKHO OBITH MOCTIaHO cooOmeHue 00
OCBOOOXKJICHHH KaHajla 00CIyXHBaHMA. DTO jAenaercs ¢ nomomsio onepatopa RELEASE, xoro-
PBIN B HAIIICH 3a/1a4e 3aMMChIBACTCS TAK:

RELEASE Kassir

Cnenyer ocobo momuepkHyTh, uro mapubeie oneparopsl QUEUE u DEPART nmns kaxmoit
ouepesr JOJHKHBI UMETh OJIHO U TO K€, HO CBO€ YHUKAIBHOE UMs. DTO K€ OTHOCHUTCS U K OIepaTo-
pam SEIZE u RELEASE.

[Tocne oOcmyKuBaHMsI B Kacce MOKYIAaTeNlb HAIPABISAETCS K MPOJABIY — CIEAYIOIEMY KaHa-
1y obciyxuBanus. [Iporiecc MOAETUPOBaHHS 3TOH 1SN aHAJIOTMYEH TOJIBKO YTO onucaHHoMy. U
B HAIIIEM IIPUMEPE OH MOKET OBITh IPECTABIICH, HAIIPUMED, B TAKOM BHUJIC:

QUEUE Ocher_prod

SEIZE Prodavec
DEPART Ocher_prod
ADVANCE 10, 1.4
RELEASE Prodavec

[Tocne oOcmykxuBaHUS MPOJABIOM (KaHAJIOM OOCITY>KMBaHH) OKynareiab (TpeOoBaHUE) T10-
KHUJIaeT CUCTeMY. DTO JeicTBre MoKeT ObITh mpejactaBieHo omeparopoM TERMINATE (3asep-
LIUTH):

TERMINATE 1

B none onepanna A ctout uncio 1. ITo 03HavaeT, 4TO CUCTEMY OOCTY>KMBAaHUS — Mara3uH —
MOKYIIATE)TH TIOKU/IAIOT TI0 OJJHOMY. 3aBEpIIAOIIAM ONIEPaTOPOM B HAIICH 3a/1aue SBISICTCS yIpaB-
nsrontas komanaa START (Hauats), mo3Bosnstonias Ha4aTh MOJICIHPOBAHUE:

START 100

B none onepanaa A crout uucio 100, mokaspiBaroliee, ¢ KaKUM YHCIIOM TOKyHartesnei oyaer
MOJICJTUPOBATHCS CHCTEMa pabOThl Mara3uHa.

[Tepexoaum B myHkT MeHro Window — Simulation Window — Plot Window. B otkpsiBiemcst
okHe «Edit Plot Windowy 3amonaseM He0OXOIUMEBIE ITOJI.
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Edit Plot Window

Mew Expression
Label | dnura cuspaau w

Expression |Q$z_|,-uz_l,-u

Window Contents
Tile  |Ywcan nokynarensiik nponzewy  Time Range [100.000000

MawValue 110.000000

Minvalue |0.000000

Label E xprezsion
JuHa ouepeau Qfzyuzyu

— Remaove

temonzed Expressions
Label Expression Plat
OnuHa ouepeu Qfzyuzyu R
- Lielete

ak., Cancel
|

Janee nmepexoaum B Command — Start, 8 HoBom okne «Start Command» yka3siBaeM 3HaUY€HHUE

1000.

Ucno nokynateaed k npopasuy

b2.5

'

57.5

5%
10910 10930 10950 10970 10990 1100

Time

[1a4Ha oyepean —

JIns mosydeHus: TUCTOrpaMMBl MOJIENH J100aBlisieM HOBYIO CTPOKY B Hawano koxa: t_prod
QTABLE zyuzyu,0,2,32. Tlepexoaum B mynkt merro Window — Simulation Window — Table Win-

dow — Open Table Window.
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T_PROD

Mean: 34.338 5.D.: 17.466
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PexoMeH1yeMble HCTOUHUKH

1.®enepanbubiit 3akoH OT 27 utonst 2006 r. Ne 149-03 (c U3MEHEHUSIMH U JIOTIOTHEHUSIMH)
«O06 nHbopMaIu, HHPOPMAITMOHHBIX TEXHOJIOTHIX U O 3alIUTe WH()OPMAITHI

2.®enepanbublii 3ak0H 0T 23.08.1996 1. Nel27-®3 «O Hayke M rocylapCTBEHHOH Hay4dHO-
TEXHUYECKOM MOJTUTUKEY.

OcHoBHast TuTEpaTypa

n.l paspena 7.
JlonmonHuTenpHas TuTepaTypa

nm.6, 9, 10 pazgena 7.

KOHTpobHbIE BONIPOCHI /111 CAMOIPOBEPKU
HazoBute oneparopsl, peryaupyromnye noBeAeHUe y310B 00CTyKUBaHUS.
Ha3zoBure napHsie O6J10KH.
OxapakTepu3yiTe OCHOBHBIE 3JIEMEHTHI OTUETA.
OnuimTe rucTorpaMmy.

NS

JlaGoparopnas pagora Ne 17. MoaennpoBanue npou3BoiacTBeHHbIX cucteM B GPSS/World
(TpenuHr B ManbIx rpymmax, 1 yac.)

[{esrs paboTHI: pa3BUTHE Y O0YJAIOIIMXCS MTPOPECCHOHATBHBIX KOMITETCHITUH B 0071aCTH HMHUTAIIHOH-
HOTO MOJIeTTMpOBaHKe Mpou3BoacTBeHHbIX cucteM B [IIIIT GPSS/World, ¢opmupoBanus ymennii
Y HAaBBIKOB, CBS3aHHBIX C UX ITPHUMCHCHHEM.

3agaHus JUls CaMOCTOSATENILHON paboThI:

1. C yueToM TeXHOJOTHYECKON MOCIeI0BAaTENIbHOCTH paboT MOCTPOUThH OJOK-AUarpaMMy U
UMUTAIIMOHHYIO MOJIENb (C KOMMEHTAPUSMHU) MPOU3BOACTBEHHOTO y4acTKa CPEICTBAMU CHCTEMBI
GPSS World.

2. IlpoBecTH UMUTAITMOHHBIN YKCIIEPUMEHT, BBISIBUTH OCHOBHBIE XapaKTEPUCTHKH Ipoliecca
cpenctBamu GPSS. Onpenenuts nms padodero nus (8 yacoB) u paboueit Heaenu (5 qHEH npu 0O1-
HOCMEHHOM DEeXHME) CPEIHIOI 3arpy3Ky KaKIOro CTaHKa, CpelHee Bpemsl oO0paboTKu jaeraneit
Ka)XJIOTO THIIa, KAaKOBa JTMHA ouepeaeil Ha o0paboTKy MJIsi CTAaHKOB, KaKOW pa3Mep CKiaaa HeoO0Xo-
JTUM JIJIs1 JAaHHOTO TIOTOKA JIeTajei.

3. [IpemnoxuTh ciocoObl MOAMGUKAIIMN yUaCTKa 11eXa C MEJbI0 MOBBIEHUS Y(h(HEKTUBHO-
CTH €ro paboThl (MOBBIICHNE IPOU3BOJUTEIBHOCTH, YITYUIICHHE UCTIONb30BaHUS 000PYIOBAHMS).
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Tabnuua 1 - Pacpenenenue onepanuii o craHkam

Bapu- | Onepauus
aHT 1 2 3 4 5 6
0 Al A2 A3 Al A3 A2
1 Al A2 A3 A3 A2 Al
2 Al A2 A3 A3 Al A2
3 Al A2 A3 Al A2 A3
4 Al A2 A3 A2 Al A3
5 Al A2 A3 A2 A3 Al
6 A2 Al A3 Al A2 A3
7 A2 Al A3 Al A3 A2
8 A2 Al A3 A2 Al A3
9 A2 Al A3 A2 A3 Al
10 A2 Al A3 A3 Al A2
11 A2 Al A3 A3 A2 A3
12 A3 Al A3 Al A2 A3
13 Al A2 Al A2 A3 A2
14 A2 A3 Al Al A2 A3
15 A2 Al A2 A3 Al A3
Tabnuua 2 - BxoaHble BpeMeHHbIE XaPAKTEePUCTUKH, MHH
WHuTepBabl BpeMEHU NOCTYIUIEHUS eTallel
Bapuanr
IIEPBOTo TUMA BTOPOTr'O THUIA

0 30+5 20+5

1 25+4 25+6

2 20+3 30+7

3 15+5 35+8

4 10+4 20+5

5 30+5 10+3

6 15+4 15+6

7 30+ 10 15+3

8 20+5 20+5

9 25+4 10+3

10 45+5 15+5

11 20+4 15+3

12 10+3 15+5

13 30+ 10 15+5

14 10+4 15+6

15 25+4 15+3

Tabnuia 3 - BpemeHHbIe XapaKTepUCTHKHU ONlepaluii, MUH

M HTepBanbpl BpeMEHH BBIINOJIHEHUS ONEPALIUT

Bapuanr iy 2 3 4 5 6

0 5+ 2 20 + 4 10+3 7+3 15+5 15+5
1 20+ 4 5+2 15+5 15+5 7+3 10 +3
2 10+3 15+5 5+ 2 20 + 4 10 + 3 7+3
3 18+3 10 + 3 12+5 20 + 4 25 + 8 12 + 4




4 12+5 15+5 18+3 10+3 5+2 20+ 4
5 15+5 20+ 4 10+ 3 18+ 3 12 +5 20+ 4
6 10+3 25+8 5+2 15+5 18+3 15+5
7 15+5 12+5 20+4 542 10+ 3 18+ 3
8 20+4 18+ 3 10+ 3 7+3 15+5 25+ 8
9 10+3 15+5 10+3 12+5 5+2 20+4
10 25+8 5+2 12+5 7+3 10+3 15+5
11 20+4 10+3 15+5 5+2 12+5 25+8
12 12+5 20+4 25+8 15+5 5+2 10+3
13 20+4 15+5 12+5 10+3 12+5 15+5
14 10+3 10+3 18+3 15+5 5+2 20+4
15 12+5 20+ 4 5+2 7+3 10+3 20+4

PexoMenganuy o BEINOJIHEHUIO 33IaHHMI U HOATOTOBKE K J1a00paTOpHOU padoTte

[TpopaboTKa OCHOBHOU M JOTOJHUTEIHHON JIUTEPATYPhl, TEPMUHOB, CBEICHUH, TPEOYIOIIHUXCS
JUTSL 3aTIOMUHAHUS U SIBJISIIOLIMXCSl OCHOBOIIOJIATAIONIMMU B TaHHOU Teme. [IpopaboTka Marepuaion
0 HM3y4aeMOMY BOIPOCY, C HCIOJIb30BAHHEM PEKOMEHAYEMBIX pPECypcoB HH(OPMAIMOHHO-
TEJICKOMMYHUKAIIMOHHOU ceTu «MHTepHeT», a Takke C y4eTOM CIEAYIOIIUX TEOPETUYECKUX H
MPaKTUYECKUX PEKOMEHIAIUH.

B kagecTBe 00bEKTa MCCIEIOBAHMS pacCMaTPUBACTCS MPOU3BOACTBEHHBIN y4acTOK IieXa.
CpenctBamu si3pika GPSS HeoOxomumo cMoienupoBaTh paboTy yyacTKa Iiexa, COCTOSIIETO U3 He-
CKOJIKMX CTaHKOB M 00pa0aThIBAIOIIETO /IBA MMOTOKA JACTAJICH Pa3IMYHOTO THIIA.

MapuipyTtsl 00pabOTKH AeTajneil AByX THIOB MpeAcTaBlieHbl B Tabnuie 1 (pacmpeneneHnue
BBITIOJIHSIEMBIX onepanuii mo crankam Al, A2 u A3). Onepaunu 1-3 ¥ BBITOTHAIOTCS HAJ ACTASIMUA
MEpBOro THUIIA, a onepanuu 4—6 — Haja JeTalsMu BTOporo Tumna. MHTepBagbsl BpeMEHU MEXIY IO-
CTYIUICHUSIMU JIeTajell 1 BpeMeHa BBIMOJHEHHUS OMepaluii pacipeenaeHsl pasHomepHo. Mudopma-
IIUsl O BpEMEHH MOCTYIIJICHHS U BBITIOJHEHUS OTlepaluii 3a1aHo B Ta0. 2 u 3

IIpumep :
Tabnuna - Tabnuia onpeneneHuit Ay npuMepa
Onementsl GPSS Haznauenue
TpaH3akTsl: Heranu:
1-i CErMEHT MO/IETU[IIEPBOTO TUIA
2-i CEerMEHT MO/IEJIA[BTOPOTO THUIA
3-11 cerMeHT MoJenn Taiimep
Cranku: Brinosnnenue:
Al onepauui 1 u 4
A2 onepanuii 2 u 6
A3 onepauuu 3 u 5
Ouepenu: O6mmas ouepep:
AAl K CTaHKY Al
AA2 K CTaHKY A2
AA3 K CTaHKy A3

Ilpumeuanue. EnyiHUIa BpeMEHU B MOJIENA — | MUH.
TEKCT IIPOI'PAMMABI HA GPSS

SIMULATE
GENERATE 30,5 1-ii cermeHT MoaeJu
QUEUE AAl
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SEIZE Al
DEPART  AAl
ADVANCE 572

RELEASE Al
QUEUE AA2
SEIZE A2

DEPART AA2
ADVANCE 204
RELEASE A2
QUEUE AA3
SEIZE A3
DEPART AA3
ADVANCE 10,3
RELEASE A3
TERMINATE
GENERATE 20,5 2-ii cerMeHT MOAeIH
QUEUE AAl
SEIZE Al
DEPART AAl
ADVANCE 7,3

RELEASE Al
QUEUE  AA3
SEIZE A3

DEPART AA3
ADVANCE 155
RELEASE A3
QUEUE AA2
SEIZE A2
DEPART AA2
ADVANCE 15,5
RELEASE A2
TERMINATE
GENERATE 480  3-ii cermeHT Moaenu (Taiimep)
TERMINATE 1

B nanHoM mnpumepe TaliMep HAcCTpOEH Ha BBINOJIHEHHWE MOJEIUPOBAHMS B TeUeHUe 8-
yacoBoro padouero JHs. J[1si BBIMOTHEHUS MOACTUPOBAHUS B TEUCHHE 5 THEH TaliMep MOKEH ObITh
OTKOPPEKTUPOBAH.

W3 undopmanmu, coneprkamieiics B JUCTUHTE BBIXOJHOTO OTYETa, MOXKHO CHOPMHUPOBATH
CJIEIYIOIINE TAOJIHIIBI.

Tabmuma - Cpemssisi 3arpy3Ka CTaHKOB, %o

Cranok |B teueHnue 8 yacos B TequHe 5 pabounx
nHeH

Al 48 52

A2 02 98

A3 88 2%

Tabnuma - MakcumalnibHas JUIMHA Ouepeiel K CTaHKaM

B Teuenue 5 paboumx
nHen
Al 1 1
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A2 12 59
A3 2 3

Tabmuma - Cpennee BpeMst 00pabOTKH neTasiel Ha CTaHKaX, MHH.

CTaHOK B Teuenue 8 yacos B queHHe > padoumx
HEH

Al 5.9 6.31

A2 16.33 16.99

A3 12.38 13.18

O6miee yncno 0OpaboTaHHBIX eTaneil B TeueHne 8§ yacoB paBHO 40, B TeueHHe pabodeii He-
nenu — 142. D1y JaHHble MOTYT CIIYXUTh OCHOBaHUEM JIJIsl pacyeTa He0OX0IMMOT0 pa3Mepa CKiaaa
roTOBOM NpoayKiuu. 3 pe3yapTaToB MOAETMPOBAHUS MOKHO CJENIaTh BBIBOJI, UTO MEPBBIA CTAHOK
Al 3arpyxen Ha 50 %. Ileperpyxen ctanok A2 (00 3TOM TOBOPUT CPEJHUN MPOLIEHT UCIOIb30Ba-
Hus 98 % u nnunHa ouepenu — 59). Cranok A3 3arpyeH ONTUMAJIBHO.

Jiia noBeieHUs: 3pGEKTUBHOCTH pabOTHI TOTO y4YacTKa 11exa Ipyu JaHHOM MOTOKe JeTaiei
MOYKHO HCITOJIb30BaTh /IBa cTaHKa A2. J{JIsl IpOBepKH TaKOTO MPEIIOI0KEHUS HaJl0 BHECTH B MPO-
rpaMMy MOJIEJIH U3MEHEHHUS.

SIMULATE
A2 STORAGE 2 2-i CTAaHOK MOJeJHpPYyeTcs KAK HAKOMUTEIb
GENERATE 30,5
QUEUE AAl
SEIZE Al
DEPART AAl
ADVANCE 5,2

RELEASE Al
QUEUE AA2
ENTER A2

DEPART  AA2
ADVANCE 20,4

LEAVE A2
QUEUE AA3
SEIZE A3

DEPART  AA3
ADVANCE 10,3
RELEASE A3
TERMINATE
GENERATE 20,5
QUEUE AAl
SEIZE Al
DEPART  AAl
ADVANCE 7,3
RELEASE Al
QUEUE AA3
SEIZE A3
DEPART  AA3
ADVANCE 155
RELEASE A3
QUEUE AA2
ENTER A2
DEPART  AA2
ADVANCE 155
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LEAVE A2
TERMINATE
GENERATE 2400
TERMINATE 1

Ilo pe3ynbpraraM JaHHOIO BapuaHTa MOJEIMPOBAHMS MOYHO CHENATh BBIBOJ: UCIIOJIb30Ba-
HHUE JIByX CTaHKOB A2 MO3BOJMJIO JMKBUAUPOBATH OYEpe]b K JAHHOMY CTAHKY, CHU3UB CPEIHION0
3arpy3ky craHkoB A2 5o 67 % (uero u cienoBaiio oxuaars). Ho npu 3tom nepepacrpenenuniach
Harpy3ka Ha cTaHok A3: mpu cpeaHeil Harpy3ke B 99 % MakcumalnbHasi odepelb Ha 0OpabOTKy
ctankoM A3 Bo3pocia 10 16. MoxHO NPOAOIKUTH MOACIUPOBAHUE C €TI0 OMPEICICHUS palio-
HAJIbHOW CTPYKTYPbI y4acTKa IieXa MPH 3aJaHHOM IIOTOKE JieTajeH.

Ecnu cTpyKkTypy Liexa MEHATH HeNb3s, TO, UCIOJIb3YS SA3bIK MojenupoBanus GPSS, moxHO
noao0paTh TakOM MOTOK JeTajei, KOTOpbIi JaBayll Obl BO3MOXHOCTb pallMOHAIBHO 3arpyKaThb
uMeroleecst 00opyaoBaHueE.

PexomeH1yeMble UCTOUHUKH

1.®enepanbubiii 3akoH oT 27 utons 2006 r. Ne 149-®3 (c u3MEHEHMSIMU U JIOTIOJTHEHUSIMU)
«O06 unpopmanu, *HPOPMALMOHHBIX TEXHOJIOTHUAX U O 3aLIUTE UHPOPMALIUN

2.®enepanbHblil 3ak0H OT 23.08.1996 1. Nel27-®3 «O Hayke U rocylapCTBEHHOM Hay4yHO-
TEXHUYECKOH MMOJIIUTHKEY.

OcHoBHas nuTeparypa
n.l pasgena 7.
JlonoTHUTEIbHAS JIUTEPATYpa

nm.6, 9, 10 pazgena 7.

KOHTDOJII)HLIC BOITPOCHI AJId CaMOIIPOBEPKHU

1. YeM HaKONUTEIb OTIMYACTCS OT y3J1a OOCITYKUBAHHS C TOYKU 3PEHUS JOTUKH (PYHKIIMOHU-
poBaHMs U criocoba MOJEINPOBAHUS?

2. Kak perynupoBath Ipoa0JKUTEIBHOCTh paboueil cMeHbI B mporpaMme?

3. Kakwue 3akoHbI pacnipesienieHus 1 B Kakux OJ0Kax MCHOIb30BAINCH B ITporpaMme?

4. Kakum 00pa3oM MOkKHO ObIcTpee HanmucaTh U OTIAaJUTh Iporpammy?

9.2. MeToanyeckne yKa3aHus M0 BHINIOJHEHUIO KYPCOBOH padoThI
NmuTanuonHoe MogeTMPOBaHHE CHCTEM MacCOBOI0 00C/Ty:KMBAHUS

[{enb pabOTHI: pa3BUTHE Yy O0yUYAIOMIMXCS MPOPECCHOHATBFHBIX KOMIETEHIIUI B 00JIaCTH CIOCO-
0OB M MpaBWJ UMUTALMOHHOTO MOJICTUPOBAHUS CUCTEM MACCOBOTO OOCTyKHMBaHUs, (opmMHUpoBa-
HUSl YMEHHI U HaBBIKOB, CBSI3aHHBIX C UX MIPUMEHEHHEM.

3aaHue:
1.ITo3HAaKOMUTBHCS ¢ OCHOBHBIMH JITOPUTMAMH (PYHKITMOHUPOBAHUS TIPEIMETHON 00J1aCcTH;

2.06001UTh aNTOPUTMBI BBITIOJTHEHHUS 33JaHUH J1a00paTOPHBIX padoT.
3.BeinonHuTh 3a1aHusl, IPEeyCMOTPEHHbBIE KypCOBOM pabOTOM.
[TopsiA0K BBIMOJHEHUS:
1. Ha ocHOBaHMM KOHCIIEKTA JIEKIHI, peKOMEHAYEMbIX HCTOYHUKOB, OCHOBHOW W JIOMOJHUTEIb-
HOH JIUTepaTypbl U3YUYUTh OCHOBHBIE TEOPETUYECKHE U NPUKIIAHbIE BOIPOCHI 110 MPeAMETHON 006a-
CTH.
2. PaccMOTpeTh COBMECTHO C IIPENOABATENIEM OCHOBHBIE AJITOPUTMBbI BBIIIOJIHEHNS 3aJaHUM.
3.BBINOMHATE U YCTHO 3alITUTUTH KyPCOBYIO padoTYy.
Popma OTYETHOCTH:
1.IlosicHuTenbHas 3amucka B 3JIEKTPOHHOM BUJE € pacrnieyaTkamu (GopMysl pacyeToB U COOTBET-
CTBYIOIIIUX PE3YJIbTATOB B COOTBETCTBHUH C 33/IaHUSIMHU HA BBIIIOJIHEHHE KYPCOBOW paOOTHI.
2. OTBeTHI Ha KOHTPOJIBHBIE BOIIPOCHI B YCTHOM (hOpMe 1Tsl 3aIIUThI KypCOBOW PaOOTHI.
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3aaHus 1J1s CaMOCTOSITeNIbHOU PabOThI:

1. TTocTpouTh KOHIIENTYadbHYIO MOJZIENbh CHUCTEMBI M €€ (hOpPMAaTU30BaTh: OMPEICIUTH CHCTEMY,
UACHTH()HUIIMPOBATH IIEJU U JOMYIICHUS, TIOJOKEHHBIC B OCHOBY Pa3pabOTKW MMHUTAIIMOHHON MO-
Jenu; coopath HH(POPMAIIHIO O TIOBEICHUN CUCTEMBI U MPOBEPUTH COOTBETCTBYIOIINE CTATHCTHYE-
CKHE TUTIOTE3BI.
2. AnropuTMH3UpOBaTh (YHKIIMOHUPOBAHHS CHCTEMBI MAacCOBOTO OOCIYXHBAaHHS: pa3padOTaTh
GPSS-niporpammy, MHTEpHpEeTUPOBATH JaHHBIC OTYETA.

3. OueHuTh pe3yNbTaThl UMUTAIMOHHOTO MOJICITMPOBAHMSI, AaHATUTHYECKNA PACCUUTAB XapaKTePHU-

CTHK CHCTEMBI MaCCOBOTO OOCITY)KMBAHHUS; OlIeHKa kKauecTBoO GPSS-mopenu, npoBecTH cpaBHH-

TEJBHYIO OIICHKY BAPUAHTOB KOH(UTYpAIIH CUCTEMBI MACCOBOTO 00CTYKUBAHUS.

PexoMenmaliny 0o BBITOIHEHUIO 3a0aHMI U IOATOTOBKE K KYPCOBOH pabore

[TpopaboTka OCHOBHOM M JIONIOJIHUTEILHOM JIUTEPATyPhl, TEPMUHOB, CBEACHUHN, TPEOYIOIIHUXCS
JUTSL 3aTIOMUHAHUS | SIBJISTFOIIIMXCS. OCHOBOTIONIATAIOIIMMU B TaHHOU Teme. [IpopaboTka marepuaioB
10 HW3y4aeMOMY BOTMPOCY, C HCIOJIB30BaHUEM PEKOMEHAYEMBIX pPECYpCcoB HH(OpMaIMOHHO-
TGHGKOMMYHI/IK&III/IOHHOI\/JI CECTHU <<I/IHTepHeT>>, a TAaKXE C y‘IGTOM TeOpeTI/I‘-IeCKI/IX n HpaKTquCKHX
pEKOMEHIallui, MPEICTaBICHHBIX B METOAMYECKUX yKazaHUsAX (1.9 JlomonHUTENnbHON NIUTepary-

pBI).

PexoMeH1yeMble HCTOUHUKH

1.®enepanbubiit 3akoH OT 27 utons 2006 r. Ne 149-03 (c uU3MEHEHUSIMH U JIOTIOTHEHUSIMH)
«O06 nHbOopMaIK, HTHPOPMAIIMOHHBIX TEXHOJIOTUSAX M O 3alIUTEe WH()OPMAITHI

2.®epnepanbublii 3ak0H 0T 23.08.1996 1. Nel27-®3 «O Hayke U rocylapCTBEHHOM Hay4dHO-
TEXHUYECKOM TTOJTUTUKEY.

OcHoBHas TuTepaTypa

nn.1,2 pasnena 7.
JlononHuTenpHAS IUTEpATYypa

nm.3, 4, 6,9, 10 paznena 7.

KoHTponbHbIE BONIPOCHI /151 CAMOIPOBEPKHU

1.0xapakTepu3yiTe «TeOpeTHYECKUE» U «IIPUKIIATHbBIE» TOMYIIEHUs, c/IelaHHbIE B padoTe.
2.Yto npencrasisieT cOO0M KOHIENTyaIbHAsI MOJIETTh CUCTEMBI?

3. KakoBa koH¢urypaus CMO?

4. Kakue TeXHOJIOTUU UCTOIb30BAIKCH ITPH cOOpe AaHHBIX?

5. Kakum 06pazom Obl1 opraHu3oBaH cOOp TaHHBIX?

6. JIOCTUTHYT JIU CTallMOHAPHBIN pexum padotel CMO?

7

8

. B Kakux equHMIAX U3MEPAIOTCS HHTEHCUBHOCTH MTOTOKOB?
. Kax mocrymator, ecnu runore3a 0 COOTBETCTBUU pactipeneneHuto [lyaccoHa He BBITIOTHSET-
cs?
9. KakuM 00pazomM MOKHO OpTaHW30BaTh TEHEPAIHIO CITyYaiHBIX YHCET B alropuTMe?
10.Yto0 o3navarot yncnoBbie oneparopsl 6;10koB GENERATE u ADVANCE?
11. Kakum 00pa3om U B Kakux ciaydasiX ONpeaessioTCs MOTepU KIMEHTOB?
12. Kakum obpazom npoBeputh kauectBo GPSS-nporpamMmer?
13. OxapakTepus3yilTe OCHOBHBIE MOAYJI OTYETA.
14. Kakum o6pa3oM B IporpaMme OTpa)xxajluch U3MEHEHHs B KOH(PUTypaIlii CUCTEMBI?

10. TIEPEYEHb UH®OPMAIIMOHHBIX TEXHOJIOTUH, UCTTOJIb3YEMBbIX ITPH
OCYHIECTBJIEHUU OBPA30OBATEJIBHOI'O NPOLECCA IO JUCHUIIJIMHE

1.Microsoft Windows Professional Russian, Microsoft Office Russian, AuTuBHpycHOE Tpo-
rpammHoe obecnieuenue Kaspersky Security.
2.CripaBouHo-mpaBoBas cucrema «Koncynsrant [Timrocy, GPSS World Student Version.
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11. OMACAHUE MATEPUAJIBHO-TEXHUYECKOM BA3bI, HEOEXOJIUMOMI
JJIS1 OCYIIECTBJIEHUSA OBPA3OBATEJIBHOI'O ITPOLHECCA 1TO JUCIUIIJIMHE

Buo Haumenoeanue Ilepeuens ocnoenozo
P Ne JTx, JIP, IT3
3anamusn ayoumopuu Oobopyooeanus
1 2 3 4
JlekumoHHas ayAuTOpHs (MyNIBTH- WntepaxtuBHasg nocka SMART
Me/IMITHBII K1ace) Board 680i2/Unifl, MaTepak-

THBHBIN radmer Wacom PL-
720, Kononku Microlab Solo-
Ik 7C, HoytOykx Samsung Ik NoNel-26
R610<NP-R610-FS08>, Tene-
BH30p IUTa3MeHHBIH Samsung 63

PS-63A756T1M

JucnuieliHplii Kiacc Cuctemnsriii 6ok AMD A10-
7800 Radeon R7 (12 mwir.), Cu-
CTEMHBIH OJIOK IS CITa00BU/IS-
JIP N JIP NeNe 1 —17
UX noJib3oBatesneit AMD
A10-7850K (1 mT.), MonuTop

Philips233 V5QHABP (13 wr.)

JlucnneiHpii kinace CucreMHslit 6110k AMD A10-
7800 Radeon R7 (12 mit.), Cu-
CTEMHBIH OJIOK 11 CI1abOBHISI-
UX Mnojb3oBareneid AMD

KP A10-7850K (1 mrt.), MonuTop
Philips233 VSQHABP (13 mir.)
YuranpHbiii 3a1 Nel O6opynosanue 10 IIK i5-
2500/H67/4Gb(monutop TFT19

Samsung);
npuntep HP LaserJet P2055D

YuranpHsrid 3a1 Nel O6opynosanue 10 TIK i5-

CP 2500/H67/4Gb(monutop TFT19 .
Samsung);

npuntep HP LaserJet P2055D
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IIpniaoxenne 1

®OHJ OHEHOYHBIX CPEACTB AJIsA TIPOBEJEHUSI
IMPOME/XKYTOYHOU ATTECTAIIUHU OBYUAIOIIUXCHA IO JUCIHUIIJIIMHE

Onucanue (oHIA OLIEHOYHBIX CPeACTB (ACMOPT)

Ne
KOMIIeTeHINH

DJIeMeHT
KOMIIeTeHLIUH

Pasznen

Tema

®OC

OIIK-2

CIIOCOOHOCTH
AHATU3UPOBATH
COIMAJILHO-
SKOHOMHYECKHUE
3aJla4M U MpoIiec-
CBI C TIPUMCHCHH-
€M METOJOB CH-
CTEMHOI'0 aHaju-
3a 1 MaTeMaruye-
CKOT'O MOJICIIUPO-
BaHUs

1. Cymsocts
OCHOBHBIE DTallbl
MaTeMaTHYECKOTO
MOJICTTUPOBAHUS

1.1.Moxnens. Moxe-
JUPOBAHHE KaK CIO-
co0  HmccleqoBaHuA.
CaoiictBa u 00JacTb
NPUMEHEHUS  MOJIe-
JICi.
1.2.Ilonsarue,
9KOHOMHKO-
MaTEMaTHYSCKUX MO-
eIl U OCHOBHEBIE
dTambl HUX TOCTpOe-
HUSL.

BU/JIBI

Bomnpocsl k 3aue-
Ty NeNel.1.-1.7

DK3aMeHaIUOH-
HbBIE BOITPOCHI
NoNel.1.-1.7

2. CoctaB ©
MIPUHIUIIBI o-
CTPOEHUSI HMMUTA-
LIUOHHOMN MOJIEIH.

2.1.CymHocCTb, 00-
JaCTh MPUMEHEHHS H
OCHOBHBIE STanbl
WMHUTAIIMOHHOTO  MO-
JETUPOBAHMS.
2.2.Ctpyktypa Moje-
JUPYIOLIETO aJITOPHUT-
Ma.

2.3.3ajaHue BpPEMEHHU
B MMHTAlMOHHOW MO-
JEIIN.

2.4 ITocTpoenue
JETUPYIOLTUX
PUTMOB.

MO-
ajro-

Bompocs! k 3aye-
Ty NeNe2.1.-2.4.

DK3aMeHaIMOH-
HbIE BOIIPOCHI
NeNe2.1.-2.5

4. AneKBaTHOCTD U
TOYHOCTHL HMUTA-
UOHHBIX  MOJI€e-
JIeH.

4.1.0cHOBHBIE TIpUH-
[UTIBl  OIEHKH aJIeK-
BaTHOCTH MaTeMaTH-
4eCKOU MOJENH.
4.2 IlorpemrHoctu
MOJIETTUPOBAHUSI.

DK3aMeHaIlUOH-
HBIE BOIIPOCHI

NeNe4 . 1-4.4.

6.OCcHOBBI TeOpHUH
MaccoBOT'O 00-
CIIy’)KUBaHUSL.

6.1.0OCHOBHBIE  KOM-
MMOHCHTHI W XapakTe-
PUCTUKHU MoJIeaeH
MaccoBOro OOCITYyXH-
BaHHUSL.

6.2.BXoqHOH U BEI-
XOJHOU MHOTOKHU B CU-
cTeMax MaccoBOT'0
00CITy>)KUBAHHUSL.

DK3aMeHaIuoH-
HBIE BOIIPOCHI
NeNe 6.1-6.7

I1K-23

CIIOCOOHOCTH

MMPUMCHATH CH-

3.Peanusanus
UMUTALOHHON

3.1.MonenupoBanue
Kak SKCIEPUMEHT.

Bonpocsl k 3aue-
Ty NoNe3.1-3.5.
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CTEMHBII TMOIXOM
A MaTeMaTuye-
CKHE METOIBl B
dbopmanmzanumn
peuieHust Mpu-
KJIaJHBIX 3a7a4

monenu Ha DBM.

Meroa Moute-Kapio.
3.2.Crioco0sl reHepa-
MU CIyYalHBIX YH-
cel B UMHUTAIMOHHOM
MOJICTTUPOBAHUH.
3.3.MogenupoBanue
CITy4alHBIX COOBITHA.
3.4.Mopenb BxoJa.
3.5.Monenp BeIXOA.
3.6.Mogenp obpaTHOM
CBSI3H.

DK3aMeHaIlUOH-
HbIE BOIIPOCHI
NeNe3.1-3.10

5.UucTpymenTans
HBIC cpencTsa
UMHTAIIMOHHOTO
MOJICTTUPOBAHHUS.

5.1.53pIKM  UMUTALIU-
OHHOI'O MOJIEJIUPOBA-
HUSI: KOHIENITYaJIbHbIC
CBOMCTBA M OCOOCH-
HOCTH, TpeOOBaHUS,
BU/IbI, APXUTEKTYpPA.
5.2.ITakeTbl mpUKIAJI-
HBIX MpOrpaMM MOJie-
aupoBaHus. ABTOMa-
TU3UPOBAHHbBIC cH-
CTEMBbl  MOJIEITUPOBA-
HMUS.

DK3aMeHaIMOH-
HbIE BOIIPOCHI
NeNe 5.1-5.7

7.CucteMbl  Mac-
COBOT'O OOCTYKHU-
Banus (CMO).

7.1.CMO 1pu Hanu-
YU BXOJHOTO M BBI-
XOJTHOTO TIOTOKOB.
7.2.CMO paznuyHOM
KOH(uUrypanuu.

DK3aMEeHaIMOH-
HbIE BOIIPOCHI
NeNe7.1.-7.5

8.I1pakTnyeckoe
NPUMEHEHHE Teo-
pHH  MaccoOBOTO
o0cTyXKUBaHUS
(TMO).

8.1.ITpobnembr Mofe-
mupoBanusi CMO.
8.2.1lpuknannsie
maun TMO.

3a-

DK3aMeHaIUOH-
HbIE BOTIPOCHI
NoNe&.1.-8.5.

2. Bonpochl Kk 3auety

Ne m HamMeHoBa-

JIT/QH Kommerernui BOIPOCHI K 3AYETY Hue
Kox | Onpenenienne pasjaeiia
1 2 3 4 5
OIIK- | crtocobHOCTD 1.1.J]afiTe onpeneneHuss «MOIEINB), «IKO-
2 AHAIIN3UPOBATH HOMHUKO-MareMarnueckass mojenby». lle-
COLIMAJILHO- PEUYUCIUTE €€ OCHOBHBIE KOMIIOHEHTHI W
3KOHOMHWYECKHE cBoiicTBa. [IpuBeauTe mpuMepsl SJKOHOMHU-
3a7]a4M U MPOLEC- | KO-MATEMAaTUYECKUX MOJEINIEH.
cbl ¢ mpuMeHeHn- | 1.2.CpaBHute sTansl Matemartudeckoro u | 1. CymHocTs 1 oc-
1. €M METOAOB CH- | HIMUTAIUOHHOI'O MOJCIMPOBAHUS Ha KOH- | HOBHBIC 3Tallbl Ma-

CTEMHOI'O aHaJIu-
3a 1 MaTCMaTu4dc-
CKOT0 MOIACIHUPO-
BaHUA

KPETHOM IIpHMepe.

TEMATHUYCCKOI'O

1.3.B dem 3akirroyaroTcsi OCOOEHHOCTH U
00nacTh MPUMEHEHUS! UMHUTAIIMOHHBIX MO-
nenen?

MOJCIINPOBAHUSA

1.4.0OxapakTepusyiiTe 3Tanbl UMUTALMOH-
HOT'0 MOJICJIUPOBAHMSL.

1.5.Ilepeuncnure 371€MEHTHI UMUTAIMOH-
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HOUW MOJIEJIH.

1.6.Ctpykrypupyiite (opmMann3oBaHHYIO

cxeMmy 1mpouecca  (PyHKIMOHUPOBAHUS
OMOIMOTEKH.
1.7.CtpykTypupyiite  (popMaIn3oBaHHYIO
cxeMy rmpouecca  (pyHKIIMOHUPOBAHHS
OMOIMOTEKH.

2.1.0xapakTepusyiiTe ajroputM MeTOJa
MOBPEMEHHOT'O0 MOJICTUPOBAHUS C JEeTep-
MHWHHUPOBAHHLIM IIAroM.

2.2.0xapakTepu3yiTe aaropuTM MeEToja
MMOBPEMEHHOTO MOJICIUPOBaHUsL CO CIy-
YailHbIM 11aroM.

2.3.0xapakTepusyiTe aaropuTr™m Io3a-
SIBOYHOTO CIOCO0a TOCTPOCHHS MOJIEIIH-
PYIOUIMX aJITOPUTMOB.

2.4.IlocTpoiiTe MOACIUPYIOUIUN aITrOPUTM
paboThl ONOINOTEKH

2. CocTaB W TpUH-
[IUIBl  TIOCTPOSHUS
HMHTAIMOHHOMN
MOJICIIH.

I1K-
23

CIIOCOOHOCTH

NPUMCHSTh  CH-
CTEMHBIA ITOJXO/
H  MareMarude-
CKHE METOIbI B

3.1.Kakywo posnb wurpaer meron Monre-
Kapno B uMUTalInOHHOM MOJEITHUPOBAHIH?

3.2.0xapakTepu3yiiTe MpeuMyIiecTBa U
HEJIOCTaTKH Pa3IMYHBIX CIIOCOOOB reHepa-
UM CIIyYalHbBIX YUCE.

dopMmanuzanuu 3.3. Kakum o6pa3om ucnonsizyercs tabnu- | 3.Peanuzanus umu-
5 pelIcHUs IpU- | 11a CIyYalHBIX YMCeN Ui UX TeHepauuu? | TAIIMOHHOW MOJENH
' KJIaIHBIX 3a/1a4 IIpuBeauTe npuMepsl Ha OBM.
3.4.ChopmynupyiiTe B aHAIUTUYECKOM
BUJE  YCJIOBHUA, WACHTU(DUIHPYIOIIHE
HACTYIUIEHHSI CITy4allHbIX COOBITHH.
3.5.YkaxuTe OCHOBHOE Ha3HAUCHHE MOJC-
mu Bxoja. Kakum oOpa3om oHa cBsizaHa C
dbopMann3zoBaHHON cXxeMol mporiecca?
3.9K3aMeHalHOHHbIE BOMPOCHI
Ne Komnerennun 9K3AMEHAIIMOHHBIE Ne u HaumMeHOBaHUe
n/nm | Kox Onpenesienne BOITPOCHI pa3naeia
1 2 3 4 5
1. OIIK-2 | cnocoOHOCTE 1.1.0cHoBHbIe mOHsATUS Marematu- | 1. CymHOCT, U OcC-
aHaJIM3UPOBATH YeCKOro M WMHTAIMOHHOIO MOJIe- | HOBHBIE JTaIlbl MaTe-
COLMaJILHO- JIMPOBaHUSL. MaTU4YECKOr0  MOJIe-
HKOHOMUYECKHE 1.2.Bunpt MopemupoBanus. CBOW- | JUPOBaHUSA

3a/1auu U mpoluec-
CBhl C IPUMEHCHHU-
€M METOJ0B CH-
CTEMHOI'0 aHaJIu-
3a U MaTeMaTuye-
CKOTO MOJIEIHPO-
BaHUs

CTBa M 00JacTh MPUMEHEHHS] MO-
JeJIEN.

1.3.OCHOBHBIE aCNEKTHl IPHUMEHE-
HUS MaTeMaTUYeCKHX METOJOB B
pelIeHNH MTPAKTUYECKUX MpoOIeM

1.4.0OcHoBHBIE DTallbl DKOHOMHUKO-
MaTeMaTUYeCKOro MOJCITUPOBAHMS.

1.5.CoctaB 3KOHOMHUKO-
MaTeEMATHYECKUX METOJIOB.

1.6.KnaccudukannonHbie cBOWCTBa
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3KOHOMHUKO-MAaTEMATUYECKUX
neneu.

MO-

1.7. JlocTomHCTBA M HEOOCTATKU
HMHTAIMOHHBIX MOJIEICH.

2.1.CymHoCTh, METOAOJOTUS U
00JIacTh NMPUMEHEHHSI WMHTAIMOH-
HOTO MOJICIIUPOBAHMSI

2.2.9t1anpl MMUTALMOHHOI'O MOJIE-
JUPOBAHUS. DJIEMEHTHl WMUTALIH-
OHHOU MOJEIN

2.3. CocraB (dopmann3oBaHHOU
CXEMBI Mpoliecca

2.4.CTpyKkTypa  MOJACIUPYIOUIETO
JIrOpuUTMa.

2.5.1lpuHuunel ¥ OpaBuia 3aJaHus
MOJIETILHOTO BPEMEHH.

2. CocTtaB ¥ TpPUHIIU-
bl TTOCTPOCHHUS WMH-
TAllHOHHOM MOJIEIIH.

4.1.0OCHOBHbBIC MPUHIUIIBI OIEHKHU
aJIEKBaTHOCTHU MaTeEMaTHYECKON
MOJEIIH.

4.2 IlorpemtHocT UMUTALUOHHOIO
MO/JICJIMPOBAHUSI.

4.3.Pacuer cymMMapHOIl HOTrpelHo-
CTH MOJICIIH.

4.4 PactipeneneHue JIOMYyCKOB Ha
yIpaBJisieMbIC TICPEMCHHBIC.

4. A nexBaTHOCTH U
TOYHOCTh HMUTAIU-
OHHBIX MOJIEJIEN.

6.1.OcHOBHBIE DJIEMEHTH U (YyHK-
UOHANILHEIE BO3MOkHOCTH CMO.

6.2. XapakrepucTuku 3(pPexTus-
HOCTHU 00CITyKHUBaHMSI

6.3.Buabl 1 xapakTepucTHKa Map-
KOBCKHX IIPOLIECCOB

6.4.ANITOpUTM COCTaBJICHUS ypaB-
Henuit Koimoropoa

6.5.CraTucTuueckue CBOMCTBA
BXOJHBIX M BBIXOIHBIX IIOTOKOB

6.6.XapakTepUCTUKN BXOJHBIX I10O-
TOKOB

6.OCHOBEI TEOPHH
MaccoBOro O00CITyXH-
BaHMUSL.

6.7.XapakTepucTuKu BBIXOJHBIX
ITOTOKOB

[IK-23 | cnoco6HOCTH 3.1.Aaroputm  metona  MomnTe-
npuMeHaTe  cu- | Kapno

CTEeMHBIH TOJIXO
n MareMaTnyic-
CKHE METOIbl B
dbopmanuzanuu
pelieHuss  TpH-
KJIQAHBIX 3a1a4

3.2. CriocoObl reHepanuu ciydai-
HBIX YHUCEI

3.3.MogenupoBaHnue  ciay4alHBIX
COOBITUHA. DTambl CTATUCTHYECKOM
OLICHKHU CIIy4alHbIX BO3ICHUCTBUN

3.4.Mopenp BXxoja: CYHIHOCTb H
Ha3HAYEHUE B WMHUTAMOHHOM aJl-
TOpHUTME.

3.5.0cHOBHBIE TPUHIUIBI PYHKITH-
OHMPOBAHMS MOJIENIU BBIXOJA

3.6.Ilpouenypa wucCHbITaHUS CTaTH-
CTHYCCKHUX THUIIOTE3 B MMHUTAIIUOH-

3. Peanmmzamus wuMmu-
TAlMOHHOH  MOJIEIU
Ha OBM
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HOM MOJCJIUPOBAHHHN.

3.7.00mue TpUHIMIBI TOCTPOCHHS
1 (YHKIIMOHUPOBAHUS MOJENH 00-
paTHOM CBSI3H.

3.8.OCHOBBI TEOpUHU IIJIAHUPOBAHUS
HKCIIEPUMEHTA

3.9.1lponienypa BbIOOpa MOMOOIA-
CTH TPOBEICHUS JKCIIEPUMEHTA.
IlocnemoBaTeabHOCTh HAOCTHIKCHUS
ONTUMYMaA.

3.10. Bunsl u cBoiicTBa (pakTopoB

5.1.CymHOCTh ¥ BHUIBI S3bIKOB
MMUTAIIMOHHOTO  MOJICTMPOBAHUSI.
Nx npenmyIiecTsa U HeJJOCTATKH.

5.2.ApxuUTeKTypa S3bIKOB MOJEIU-
poBanusi. TpebGoBaHUs, peaAbABI-

€Mble K S3bIKAaM HMHUTAIIMOHHOTO
MOJICTTHPOBAHUSI
5.3.0cHOBBI Kinaccuukanusi,

cpaBHeHUE dP(HEKTUBHOCTH U KPHU-
TEpUU BBIOOpPA SI3BIKOB MOJIEIHPO-
BaHUsI.

5.4 513p1kM MOJIETMPOBAHUS HEIpe-
PBIBHBIX CHCTEM

5.5 531k MOJENMUpPOBAHUS OUC-
KPETHBIX CHCTEM

5.6.IlonsTHE M COCTAaB MaKeTa MpU-
KJIAIHBIX IIPOrpamMM MOJEINPOBA-
HUSI CUCTEM.

5.7.CtpykTypa aBTOMAaTU3UPOBAH-
HOM CHCTEMBI MOJIETTUPOBAHUSI.

5.MHcTpyMeHTabHBIE
CpeAcTBAa  MMUTALU-
OHHOT'O MOJEINPOBa-
HUSL.

7.1.Xapakrepuctuka UACHTU(DUKA-
LIMOHHOM CTpYyKTypbl Kenpamna

7.2.ANTOpPUTM U YCIIOBUS OIpe/Iee-
HUsL OCHOBHBIX OIEPAllMOHHBIX Xa-
paktepuctuk CMO

7.3.MonenupoBanue CMO c¢ og-
HUM OOCITYKHUBAIOIINM Y3JIOM

7.4. Monenupoanue CMO c He-
CKOJIbKUMH OOCITY>KUBAIOIIUMU Y3-
JJaMH

7.5.CMO ¢ npuopureramu. TaH-
JIEMBI O4Yepenen

7.CucTeMbl MacCOBO-

ro 00CITy’)KHBaHUS
(CMO).

8.1.IIpoGaemMbl CIOKHOCTH U THO-
KOCTH MaTeMaTHYeCKUX MoJeiei
00CTyKHBaHUS

8.2.IloaroroBKa MCXOOHBIX JAaHHBIX
Y MIPOBEPKA TMIOTE3

8.3.Ilpo0Gnembl ompeneneHus ONTH-
MaJIbHOTO YPOBHSI O0CITyKMBaHHSI

8.4 Moxen co CTOMMOCTHBIMH Xa-
paKkTepUCTUKAMU

8.5.MoaennpoBanue MPEANOYTH-

8.I1pakTnyeckoe
IPUMEHEHHE TeOpUu
MacCcoBOTO OOCITYXH-
Banus (TMO).
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| | TeNBHOrO YPOBHS 06CITY)KHBAHHS |

4. Onucanue nNokasareseil M KpUTEpHEB OLICHUBAHUSA KOMIIETEHIIHI

Ioka3zaTenu Ounenka Kpurepun
OTJINYHO Komnerenniuu OIIK-2 u IIK-23
MOJIHOCTBIO  CPOPMHUPOBAHBI u
OLIEHKA «OTJIMYHO» BBICTABISAETCSA B
cilydae, eciad oOydaroluiics Bce-
CTOPOHHEE M CHUCTEMaTHYECKU Jie-
MOHCTPUPYET: CIOCOOHOCTH HpUMe-
HATh CUCTEMHBIM MOJIXOA U MaTeMa-
3HaTh TUYECKUE METOJBbI B (hopMaTH3aIluu
(OIIK-2): peleHysl MPUKJIAAHBIX 3a7ad M aHa-
- OCHOBHbBIE IIOHSTHSI U KaTErOpUU CUCTEM- JIM3HPOBATH COIMATHLHO-
HOI'O aHalM3a M MaTeMaTHYeCKOro MOJAEIH- SKOHOMUYECKHE 3aJa4d U IIPOLECCHI
pOBaHHUA; C IPUMEHEHUEM METOAOB CUCTEMHO-
(TIK-23): ro aHajau3a U MaTeMaTHYeCKOro Mo-
- TEOPETHUYECKHE OCHOBbI IMPUMEHEHHS CHU- JICITMPOBAHHSL
CTEMHOT'0 IOJX0/1a U MaTeMaTHYECKUX METO-
10B B (hopManM3anuu penIeHus NPUKIAIHBIX | XOpPOLIO Komnerenmuu OIIK-2 u I1K-23
3aJa4; chOpMHpPOBaHBl B  IOCTATOYHOM
Ymerb CTeNMEeHH U OIEHKAa «XOpOLIO» BbI-
(OIIK-2). cTaBjsercd B cllydae, ecid o0yda-
—HCII0JIb30BATh OCHOBHBIC IMOHATHS U KaTe- IOLUICS JIEMOHCTPUPYET HEAOCTa-
FOPUM CHCTEMHOIO aHajlIM3a U MaTeMaTuye- TOYHO IIOJIHBIE CIIOCOOHOCTH MpHU-
CKOTO MOJICJIMPOBAaHUs [yl aHajlu3a COLU- MEHSITh CUCTEMHBII MOAX0A U MaTe-
aIbHO-DPKOHOMUYECKHX 33]1a4 U IPOLIECCOB; MaTHYECKHE METO/Abl B (opMmanusa-
(TIK-23): LIMU PEIIEHUs NMPUKIAAHbIX 3a7a4 U
- UCIOJb30BaTh OCHOBHBIE MaT€MaTHYECKHE aHaJIM3UPOBATh COLIMAJIbHO-
MeToAbl B (hopManu3aluu peuieHus MpH- HSKOHOMHYECKHUE 3a7a4U U MPOLECCHI
KJIQJHbIX 3a/1a4; C IPUMEHEHUEM METO/I0B CUCTEMHO-
Baaners ro aHaju3a U MaTeMaTHYeCKOro Mo-
(OI1K-2): JIeTUPOBAHHSL.
- CTAaTUCTUYECKUMU 3HAHUSIMHU MO CUCTEMHO-
My aHaIu3y ¥ MaTeMaTHYecKoMy Mozaenupo- | yrosiaerso- | Komnerennun OIIK-2 n  IIK-23
BaHUIO B Pa3IMUHBIX cepax AedaTeIbHOCTH,; pHUTEIBHO copMHPOBAHEI YACTHYHO M OLEH-

(T1K-23):

- OCHOBHBIMHU MCTOAUKAMH IMPUMCHCHHA CH-
CTEMHOTI'O IToaXoJa U MaTeMaTHYECKNX METO-
J0B B (bOpMaJ'II/BaI_[I/II/I peHiCHUs MPUKIAIHBIX
3a1ad.

Ka «y/IOBJIETBOPUTEIBLHO» BBICTAB-
JsieTcs B ciydae, ecid o0ydaromuii-
Csl TIEMOHCTPUPYET YaCTHUYHBIE CIIO-
COOHOCTH TPHMEHSTh CHCTEMHBIH
MOJX0A M MaTeMaTHYeCKHUE METO]IbI
B (opManu3anuu peuieHusl Ipu-
KJIaJHBIX 3a7ady ¥ aHaJIU3UpPOBATh
COIMATIbHO-9KOHOMUYECKHE 3aJauH
U TIPOLIECCH ¢ MPUMEHEHHEM METO-
JIOB CHCTEMHOTO aHaJln3a U MaTeMa-
TUYECKOTO MOIETTUPOBAHUS.
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HEY/I0BJIE-
TBOPUTEIIb-
HO

Komnerenmuu OIIK-2 u TIK-23 He
c()OpMHPOBAHBI U OLEHKA «HEYIO-
BJICTBOPUTEIILHO» BBICTABIISICTCS B
ciyyae, eclid 00yJarouuics 1eMOoH-
CTpUPYET: CYHICCTBEHHBIC MPOOEIIBI
B CIIOCOOHOCTH INPUMEHSTh CUCTEM-
HBIW MOAXO0J] U MaTEMAaTHYECKHE Me-
TOIBl B (hOpMAIM3ALUU pEIICHUS
NPUKIAJHBIX 33724 W aHaJTU3UPO-
BaTh COLIMAIIEHO-9KOHOMHYECKUE
3aJ]auu U MPOLECCHI C MPUMEHEHUEM
METOZ0B CUCTEMHOTO aHAJIN3a ¥ Ma-
TEMATUYECKOTO MOJICITUPOBAHHS.

3aYTCHO

Komnerenmuun OIIK-2 u IIK-23
MOJHOCTBIO  C(HhOPMUPOBAHBI u
OLIEHKA «3a4T€HO» BBICTABISIETCS B
ciydae, eciii 00yJaroIIuics TOJTHO-
CTBIO YCBOHJI Hay4YHO-
TEOPETUYECKHE OCHOBBI CHCTEMHOT'O
[0JX0/1a, OBJIaJe]l MaTeMaTUYECKU-
MH METOAaMH B (opMajH3aIii pe-
IICHUSI IPUKJIAIHBIX 3a7a9 ¥ aHaJu-
3a COIMAIbHO-D)KOHOMHYECKHUX 3a-
a4 ¥ TPOILIECCOB C MPUMEHEHUEM
TEXHUYECKHUX CPEJICTB.

He 3auTeno

Kommnerenmmm OIIK-2 u T1K-23 He
c()OopMHPOBaAHbI U OIICHKA «HE 3a-
YTEHO» BBICTABIIACTCS B CiIydae, ec-
a1 OOy4aromMHCs JIEMOHCTPUPYET:
CyIIeCTBEHHBIE TPOOENBI: B yCBOE-
HUM HayYHO-TEOPETUYECKUX OCHOB
CHCTEMHOTO TOJX0/1a, BO BJIaJICHUH
MaTeMaTHYeCKUMH  METOJaMH B
dbopManu3anuu peleHus: MpUKIaa-
HBIX 337lady W aHajlu3a COLMAaJIbHO-
HSKOHOMHYECKUX 3a/1a4 M TPOIIECCOB
C  TpPUMEHEHHEM  TEXHHUYECKHUX
CPEICTB.

5. Metoanyeckue MaTepHualibl, oNpeae/somue npoueaypbl OeHUBAHUS 3HAHUH, yMe-

Hl/lﬁ, HaBBbIKOB U OIIbITA AC¢ATECJIbHOCTH

,HI/ICI_[I/IHJ'II/IHa «MaremaTHdueckoe U HMUTAIMMOHHOC MOJCINPOBAHUC) HAIIpaBJICHA Ha O3HaA-
KOMJICHUC C OCHOBHBIMH IMOHATHUAMHU WU KATCTOPpHUAMU TCOPCTUUCCKHUX H IMPUKIAIHBIX ACIICKTOB
HMUTAIIUOHHOI'0 MaTeéMaTH4Y€CKOIO0 MOACITHUPOBAHUA KaK HAYYHOI'O MCCIICAOBAHUA, HA IOJYUCHHUC
TCOPCTUICCKHUX 3HAaHUM U MPAKTUYCCKUX HABBIKOB HUCIIOJB30BAHUSA COOTBCTCTBYIOIIHUX OCHOBHBIX
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METOAOB M HMHCTPYMEHTOB CHUCTEMHBIX HCCIEIOBaHMM U1 UX AAJbHEHIIEro HCIHOJb30BAHUS B
NPaKTUYECKOM 1eATEIbHOCTH.

N3yuenne nucruminssl «MaTeMaTH4eckoe 1 UIMUTAllMOHHOE MOJETMPOBaHHUE) IpeaycMar-
pHBaeT:

— JIeKLIMH,

— J1abopatopHbIe PabOTHI;

— 3a4er;

— DK3aMeH;

— CaMOCTOATENIbHYIO paboTy 00yJaromuXxcs;

— BBINOJIHEHUE KYPCOBOH pabOTHI.

B xoxne ocBoenus pazaena 1 «CymHOCT 1 OCHOBHBIE STAllbl MAaTEMAaTHYECKOTO MOJICIHUPO-
BaHUS » 00y4aroluecs JOJKHBI YSICHUTh OCHOBHBIE MTOHATUS MPEAMETHON 00J1acTH — MOJIeIIb, MO-
JIeUpOBaHE KaKk croco0 MCCIeOBaHMs; CBOWCTBA M 00JAcTb MPUMEHEHHS MOJICNEH; IOHSTHE,
BUIbl 5KOHOMUKO-MaTEMaTUYECKUX MOJEJICH 1 OCHOBHBIE TAllbl UX IOCTPOEHUS.

B xone ocBoenus pasgena 2 «CocTaB M MPUHIMIBI TIOCTPOCHUSI UMUTAMOHHON MOJEIN»
o0yyJaroyecs J0JDKHBI YSICHUTb CYIHOCTh, 00JIACTh IPUMEHEHUSI U OCHOBHBIE 3Tallbl UMUTALMOH-
HOTO MOJETHPOBAHUS; CTPYKTYPY MOJCIUPYIOIIETO ajJrOpuTMa; CIOCOOBI 3aJaHus BPEMEHH B
UMHTALUOHHONW MOJIEIIN; TIOCIIEJ0BATEIbHOCTD IIOCTPOCHUS MOJIETUPYIOIUX AT OPUTMOB.

B xone ocBoenus pasznena 3 «Peanusanysi MMUTAIMOHHON Mozenn Ha DBM» obydaromuecs
JIOJDKHBI YSICHUTB CYIIHOCTh MOJICJIMPOBAHUS KaK SKCIEPUMEHTa, OCHOBAaHHOIO Ha MeToae MoHTe-
Kapno; cmocoObl reHepaniy Cay4aiiHBIX YHCEN B UMUTAIIMOHHOM MOJEIHPOBAHWUU; MPUHIUIIHI
MOJICJIUPOBAHUS CIIYYalHBIX COOBITHI; CYIIHOCTb U Ha3HaYEHHUE MOJIeNIel BXO/, BbIX0/1a, 00paTHON
CBSI3H.

B xone ocBoenus pasznena 4 «AJIeKBaTHOCTh U TOYHOCTh UMHUTALMOHHBIX MoJiesei» o0yya-
OIINECS JOJDKHBI YSICHUTh OCHOBHBIE MPHHIUIIBI OLEHKU aJeKBATHOCTH MaTeMaTHUECKOW MOJIEIH,
BUJIbI MIOIPEIIHOCTE MO/IETMPOBAHUS.

B xone ocBoenus pasaena 5 «MHCTpyMEHTANBHBIE CPEICTBA UMUTALIMOHHOIO MOJEIMPOBA-
HUS» oOyyaromuecs TOKHBI YSICHUTh MPUHIUIBI UCIIOJIB30BAHUS S3bIKOB UMHUTALIMOHHOTO MOJIe-
JMPOBAHUS; TAKETOB MPHKJIAIHBIX MPOTPaMM MOJICITUPOBAHUS; aBTOMAaTU3NPOBAHHBIX CHCTEM MO-
JIeTUPOBAHMUSL.

B xone ocBoenus pazgena 6 «OCHOBBI TEOPHUU MAaCCOBOTO OOCIY:KMBaHUS» O0ydaroIIuecs
JIOJKHBI YSICHUTh OCHOBHBIE KOMIIOHEHTHI U XapaKTePUCTUKU MOJEeH MaccoBOro o0CIIyKUBaHUS,
NPUHIUITBT MOJICIMPOBAHUSI BXOJHBIX M BBIXOJHBIX TTOTOKOB B CHCTEMax MacCOBOTO OOCITY)XKHBa-
HUSL.

B xone ocBoenus paznena 7 «Cuctemsl maccoBoro obcmyxkuanus (CMO)» obydaromnmecs
JIOJDKHBI YAICHUTh NPUHIUIBI MoziearpoBanust CMO npu HaJIMuuy BXOAHOTO M BBIXOAHOTO IIOTOKOB
pa3IU4YHON KOH(PUTypaluu.

B xozxe ocBoenus pazgena 8 «lIpakTuueckoe MpUMEHEHHE TEOPUH MAacCOBOIO OOCITYXKHBa-
Hus (TMO)» oOyuaromuecs JOKHBI YSICHUTH TpobieMbl MoaenupoBanus CMO, crocobsl mocrta-
HOBKH U pelIeHUs NpuKIagHbIX 3a1ad TMO.

Heo0xomnMo oBiageTh HaBBIKAMHA W YMEHUSMH NTPUMEHEHUS H3yYeHHBIX METOJIOB WUMHUTA-
IIUOHHOT'O MOJIETUPOBaHMS Ui (POPMATU30BAaHHOTO aHAJIM3a YIPaBJIE€HUYECKOW MHpOpMaluu, MpH-
MEHEHUS U peasTu3alliyl TeX WA UHBIX TPOEKTOB B KOHKPETHBIX CUTYAITHIX.

B npouecce nzyueHust AMCUUIUIMHBI PEKOMEHIYETCsl Ha NIEPBOM 3Tare 0OpaTUTh BHUMaHUE
Ha TIOHSATHHHO-KaTerOpHaIbHBIN anmapar JUCIUTUIMHEL. OBlaJIeHUe KITFOUEeBBIMU MTOHATUSIMHE SIBIISI-
€TCs BaKHBIM 3TAllOM B OCBOCHUU COJIEPKAHUS OCHOBHBIX METOJIOB M MHCTPYMEHTOB aTeMaTuye-
CKOTO U UMHTAIIOHHOTO MOJICITUPOBAHHS.

IIpu mOATOTOBKE K 3a4eTy M K3aMEHY PeKOMEHayeTcss 0co00e BHUMAaHHUE YJIEIUTh BOIPO-
caM WCIOJIb30BaHHS OCHOBHBIX METOJIOB M MHCTPYMEHTOB MaTeMaTHYECKOTO M HIMUTAIIHOHHOTO MOJIe-
JMPOBAHUS UI1 TIOCTPOCHUS 3KOHOMUYECKHX, (DMHAHCOBBIX W OPraHU3allMOHHO-YIPABICHUECKUX
MoJiesIel IyTeM UX aJanTalli K KOHKPETHBIM 3aJjauyaM YIpaBJIeHHUS.

B nporecce nposenenns 1abopaTOpHBIX pabOT MPOUCXOAUT 3aKperyieHne 3HaHUH, Gpopmu-
pOBaHUE YMEHHMM M HaBBIKOB pEATM3alMM MPEACTaBIECHUS 00 OCHOBHBIX METOAAX MaTEMaTHYECKO-
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r0 U UMUTAIIMOHHOTO MOJIETUPOBaHUs MH(OPMALIMU IPU MIPUHITUN YIIPABICHUECKUX PELICHHH.

CaMocTosTenbHYI0O paboTy HEOOXOJUMO HAYMHATH C MPOPAOOTKH KOHCIEKTA JICKIUH,
0000111eHuS, CHCTeMaTU3alluY, YIITYOJIeHUsI U KOHKPETU3alluu TOJyYEeHHBIX TEOPETUUECKIX 3HAHUN
C HCII0JIb30BaHUEM OCHOBHOW U JIOTIOJIHUTEILHON JINTEPATYpPhl, a TAKIKE PEKOMEHIYEMbIX PECYPCOB
nHGOPMAIIMOHHO-TEIEKOMMYHUKALIMOHHOM ceTH «HTepHeT».

B mponecce KoHCynbTaMM C IMpENoAaBaTeleM MPOSCHATh BOIPOCHI, TEPMUHBI, MaTepuall,
BBI3BABILIUI TPYIHOCTH IIPU CAMOCTOATEIBHOM padoTe.

Pabota ¢ nuTepaTypoil SBIsSETCS BAXKHEUITUM 3JIEMEHTOM B MOJIYYCHUH 3HAHUN 1O JHCITH-
wnHe. [Ipexae Bcero, HEOOXOAMMO BOCHOIb30BaThCS CIHCKOM PEKOMEHAYEeMOMU IO JaHHOM nuc-
LUIUIMHE JTUTEpaTypoi. [{omnonHuTenbHbIe CBEAEHUS 110 U3yYaeMbIM TEMaM MOKHO HAWTH B IEpUO-
au4yeckoy nevyatu u MHTepHerTe.

[IpenycMoTpeHO NpoBeneHUE ayAUTOPHBIX 3aHATHH (B BUAE JEKIHMHA M J1a0OPaTOPHBIX pa-
00T) B COUYETaHHH C BHEAYTUTOPHON pabOTOii.
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IIpuioxkenue 2

AHHOTALIUA
padoueii mporpamMMbl JUCHHUILIHHbI
MarteMaTH4eckoe H MMUTALMOHHOE MO/IeJIUPOBAHHE

1.1lean u 322Uy AUCHUILIHHBI

L{enbro n3y4eHHs TUCIUTUINHBI SBIISIETCS OBJIAJICHHE OCHOBAMH TECOPETUYCCKUX 3HAHUH B 00JIa-
CTH CHCTEMHOI'O aHaju3, MaTEMaTUYECKOr0 U UMHUTAIMOHHOTO MOJIECIUPOBAHUS U YMEHUE MpUMeE-
HATH UX Ha MPAKTHUKE.

3az[aqel71 HN3YUCHUSA OUCHHUILIMHBI ABJIACTCA: OBJIaJCHHC O6yLIaIOH_II/IMI/IC${ MCTOHOHOFHeﬁ n MC-
TOAUKAMH MATCMATHYCCKOI'0 U UMUTAIUOHHOI'O MOACIIUPOBAHUSA B (bOpMaJII/I?:aLII/II/I pelICHUA MpH-
KJIIaJHBIX 3a1a4.

2. CTpyKTypa IMCUUNIHHBI
Pacnipenenienre TpyI0eMKOCTH TIO OTACIBHBIM BHJIaM ydeOHOW paboThI, BKIIFOUAsT CAMOCTOSITEIb-
HYIO paboTy: 52 wac. — nekiuu, 70 yac. — naboparopHsie paboThl, 166 yac. — camocTosTenbHas pado-
Ta.
OO01as TpyJ0eMKOCTh AUCHUIUIUHBI cocTaBiseT 324 yaca, 9 3aUeTHBIX €AUHUIL.

2.2 OcHOBHBIE pa3ieibl AUCUUTLINHBIL:

1 - CynrHOCTh ¥ OCHOBHBIE STallbl MATEMAaTHYECKOTO MOJICITUPOBAHHS

2 - CocTaB ¥ MPUHIIHUIIBI TOCTPOSHUS UMUTAIIHOHHOM MOJIETIH.

3 - Peaymzarnuss uMHTaIMOHHON MoieTl Ha DBM.

4 - AnekBaTHOCTh U TOYHOCTh UMHUTAIIMOHHBIX MOJIENEH.

5 - IHcTpyMeHTanbHbIE CPECTBA UMUTALIMOHHOTO MOJIETUPOBAHUSI.

6 - OCHOBBI TEOPUU MACCOBOTO OOCTYKUBAHUSI.

7 - Cuctembl MaccoBoro oocnyxuBanus (CMO).

8 - [IpakTHueckoe NpUMEHEeHNe Teopruu MaccoBoro oocnyxkuBanus (TMO).

3. Ilnanupyemble pe3yJibTaThl 00y4eHHs (epedyeHb KOMIECTeHIHI)

[Tpornecc n3yueHust JUCUUILIMHBI HalIpaBJieH Ha (POPMUPOBAHUE CIETYIOIINX KOMIETEHIUH:

-OIK-2 - cnocoOHOCTh aHAIM3UPOBATh COLUANBHO-KOHOMHYECKHE 3a/laud U TPOLECCHI C
MPUMCHCHUEM MCTOJO0B CUCTEMHOTI'O aHAJIN3a U MAaTEMATHYCCKOI0 MOJACINPOBAHUA

-[IK-23 - cnocoGHOCTh MPUMEHATh CUCTEMHBIM MOJX0A U MaTeMaTH4YeCKUe METO/bl B hopMa-
JIM3aluy pCIICHUA MPUKIIAJHBIX 3a1a4.

4. Bux npoMexyTOYHOI aTTecTallu: 3a4eT, sk3ameH, KP.
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IlIpomokon o 0ononneHuAX u U3MEHEHUAX 6 paboueil npozpamme
na 20__ -20 yueoHwlit 200

1. B paGouyto nporpammy 1o JUCHUIUITMHE BHOCSTCS CIEAYIOIINE JOTOTHEHHUS !

IIpunoxenune 3

2. B pabGouyto nmporpaMmy o AUCUUIIIMHE BHOCSATCS CIEAYIOIUE U3MEHEHUS:

[TpoTokou 3acemanus kadenpor No OT «__ » 20 r.,
(paspabomuyux)

3aBenyromuii kageapoit

(noonucs) (®.1.0.)
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[TporpammMa cocTaBieHa B COOTBETCTBHM € (hefiepallbHbIM T'OCYIApCTBEHHBIM 00pa3oBa-
TEJIbHBIM CTAaH/AapTOM BBICIIET0 00pa3zoBaHus 1o HampasieHuto noarotoku 09.03.03 IIpuknagHas
uHpopmatuka oT « 12 » mapta 2015 r. Ne 207
s Hadopa 2014 roga u yueOusiM mmanom ®I'BOY BO «bpl'Y» amnst 3a04H0# (hopMbl 00ydeHuUs
oT «03» mronst 2018 r. Ne 413;
aas Hadopa 2015 roga u yue6usm manom ®I'BOY BO «bpl'Y» anst ounoii popmbr 00ydeHus ot
«03» uromst 2018 1. Ne 413, st 3aounoit opmbl 00ydeHus ot «03» uromst 2018 r. Ne 413;
as Hadopa 2016 roga u yue6usm mmanom ®I'BOY BO «bpl'Y» ainst ounoii popmbl 00ydeHus ot
«05» mast 2016 1. Ne 342.

IIporpammy cocraBuiI:

bospuyk Haranes fIHOBHa,
norieHT 6a3oBoit kadenpslt MulT, k.3.H., TO1IEHT

Pabouast mporpaMmma pacCMOTpPEHa U YTBEpIK/IeHa Ha 3aceaanun 6a30Boii kapeapbt MullT
ot « 19» nmekabps 2018 r., mporokon Ne 8

W. o. 3aBenyromero 6a3zoBoii kapeapoir MullT E.N.JIykoBHMKOBa
COI'ZTACOBAHO:

WN. 0. 3aBegyromiero BeIyCKaromen

6a3oBoit kadeapoit MullT E.N.JIykoBHHKOBa
Jupektop O6ubIMOTEKH T.®. CoTHUK

Pabouas nporpamma ogobpena MeToauueckoit komuccueit ~ OOuyY
oT «28 » gexabps 2018 r., mpotokon No 4

[Ipencenarens MeToAMUYECKOW KOMHCCUU (paKyIbTeTa E.B.Tpane3nukosa
COT'JIACOBAHO:

Havanpauk

yu4e0HO-METOIMYECKOTO YIIPABICHUS I'.I1. Hexesen

Peructpanmonssiii Ne



