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1. IEPEYEHD IINTAHUPYEMBIX PE3YJIBTATOB OBYYEHUS 11O AUCHUIIJIMHE,

COOTHECEHHBIX C IINIAHUPYEMbBIMMU

OBPA30BATEJIbHOIN ITPOT'PAMMBI

Buj 1esiTeJIbHOCTH BBITYCKHMKA

JucuuiuimHa 0XBaThIBa€T KPYyr BOIIPOCOB, OTHOCSIIMXCSI K HayYHO-UCCIIEI0BATEIbCKOW U aHa-
JUTUYECKON BUIAM NPOPECCHOHAIBHON JESTEIbHOCTH BBIITYCKHHKA B COOTBETCTBUU C KOMIIETEHIU-
SIMHU 1 BUJIAMH JICATEIIbHOCTH, YKa3aHHBIMHU B y4eOHOM TLIaHE.

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 u3ydyeHUsl TUCIHUIUIMHBI SBJISCTCS: OBIAJACHUE OOYJAOIIMMHKCS METOIOJOTHUEH 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 CIOCOOHOCTh AHAIMU3UPO- | 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 MOHATHS 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:

- TEOPETUYECKHE OCHOBBI MPHUMEHEHUSI CUCTEMHOTO
MOJX0/1a U MaTeMaTHYECKUX METO/0B B (opMmalinza-
LMY PELICHUs] TPUKJIIAJHbIX 3a/1a4;

yMeTh:

- UCMOJb30BaTh OCHOBHBIE MaTEMaTHUYECKUE METObI
B (hopManTM3aIuy pereHus MPUKJIAIHbIX 3aa4;
BJIaJIeTh:

— OCHOBHBIMM METOAMKAaMHU IIPUMEHEHUSI CUCTEMHOIO
MOJX0/1a U MaTeMaTHYECKUX METOJIOB B (opmannza-
IIUU pelIeHMs] IPUKJIIAJIHbIX 3a/1a4.

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 M3YYCHHHM TaKuUX y4eOHBIX 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, AUCHUIUINHA «MaTeMaTnyeckoe U MMUTALIMOHHOE MOJEIMPOBAHUE)
IIPEJICTABIISIET OCHOBY JUIS IPEAAUINIOMHOMN MIPAKTUKHU U ITOJrOTOBKHU K TOCYIapCTBEHHON UTOIOBOU

aTrecranuu.

Takoe cucTeMHOE MEXAUCUMILIMHAPHOE M3YYEHHME HalpaBiICHO Ha JOCTHXKEHHE TpeOyeMoro
®I'OC ypoBHS MOATOTOBKH 1O KBaTU(UKAIIUN OaKamaBp.

3. PACIIPEJEJIEHUE OB BEMA JUCHUIIJIMHBI

3.1. Pacnipenesienune od0bemMa JUCUMILJIMHBI IO (popMaM 00ydeHust

Tpyooemxocmes Oucuyuniunvl ¢ ua-
cax
Dopma S 2 2 = | Kypcosas Buo .
= 2 2 $ RPOMENHCYMOUHOIL
o00yuenus ® 3 S, S S | paboma
S 3 S o = ammecmayuu
& §| & Sz ¥ |8
S| S S| x| 8= S |S =
S s g S| 25| §§ S s
Q S N N X S S 2= 3
S 5| S| 2| | S8 2s|8¢
Ol 8| T |KIS]IREC
1 2 |1 3] 4 5 |6 7 8 9 10 11
Ounas 3,4(6,7|324|122 | 52 70 - 175 KP 3a4eT, DK3aMeH
3aounas 5 - 324 34 | 12 22 | 281 KP JK3aMeH
3aounas
(yckopenHoe | - - - - - - - - - -
oOydeHue)
OuHo- i ) i i i ) i ) i i
3a04Hasi

3.2. Pacnpenesnienne o0beMa AMCUMILIMHBI 110 BUIAM YU4eOHbIX 3aHATHI U TPY/10eMKOCTH

6 m.u. ¢ unmep- | Pacnpeoene-
Tpyooem- | akmuenou, aK-| Hue no ce-
Buo yueonwvix 3anamuii Kocmb MueHoll, UHHO- | Mecmpam,
(uac.) 6AUUOHHOIL (uac.)
dopmax, (uac.) 6 7
1 2 3 4 5
|. KonrakTHasi pa6ora 00yyawumuxcsi 192 29 54 68
¢ mpenoaasareJieM (Bcero)
Jlexruu (JIk) 52 8 18 34
JIaGoparopusbie padotsl (JIP) 70 14 36 34
Kypcogas pabora + - - +
I'pynnoBblie (MHAMBUAYAIbHBIE) KOHCYJIbTAUU + - + +
Il.CamocTosiTeibHAsT paboTa 00y4arOMXCH 175 ) 54 121
(CP)
[TonroToBka K 1a00paTOPHBIM 3aHATHSIM 100 - 40 60
[ToaroroBka k 3aueTy 14 14 -
[ToaroroBka K 3K3aMeHy B T€UEHHE CEMeCcTpa 39 - - 39
Brimonnenue KypcoBoii paboThl 22 - 22
:::I:V.IGII;IPOMG)K)’TO‘[HZIH arrecTauMsi 3a4yeT, JK- 97 ) + 97




O61mas
yac.
3a4. e]l.

TPYJOEMKOCTh

JUCLHUILINHEI

324

- 108 216

4. COAEP) KAHUE JUCIIUITVINHBI

4.1. PacnipeesieHue pa3iesioB IMCUMILUIMHBI 10 BUIaM Y4eOHbIX 3aHATHI
- 11t 04HOM GopMBbI 00yUeHUs:

Buowt yueonwvix zamamuii, 6Knwuasn

No Tovo camocmoamenvHylw paoomy oodyua-
paz- Haumenosanue pyao- owuxca u mpyooemxocmu; (uac.)
dena u | pazoena u M- yueOHbvle 3aHAMUA camocmos-
membl | mema OUCUUNITUHDBL mocmb, naobopa- menvnaa pa-
(uac.) neKyuu mopHble ooma  00y-
pabomul yarouwuxcs
1 2 3 4 B 6
1. CylIHOCTh M OCHOBHBbIE 3Tallbl Ma- 18 3 3 12
TEMATH4Y€CKOI0 MO/IeJIUPOBAHUS
1.1. | Mogenb. MoaenupoBanue Kak crnocoo
ucciaenosanus. CeoiictBa M 00J1aCThb 7,5 15 - 6
IIPUMEHEHUS] MOJIEIIEH.
1.2. IToustue, BUJIBI 3KOHOMUKO-
MaTEMAaTHYECKUX MOJEINEH U OCHOB- 10,5 15 3 6
HBIE HTaIbl UX MOCTPOCHHUS.
2. CoctaB n NPUHLMNLL NOCTPOEHNH 69 8 31 30
HMHUTAIMOHHOM 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 WMUTAIIMOHHOMN 14 5 4 8
MOJICTIH.
2.4. | TloctpoeHre MOJCIHUPYIOMIHAX AaJTO- 30 5 24 5
PUTMOB.
3 Peasu3auusi MMUTAMOHHOI Moje- 68 14 10 44
Ju Ha JBM.
3.1. | MopnenmupoBaHue KakK OSKCICPHMEHT.
9,5 1,5 - 8
Meton Monre-Kapio.
3.2. | Crioco0Obl TeHepamnuu CIy4aiHbIX YH-
cel B HMHUTALIMOHHOM MOJEIUPOBA- 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. Mopenb 00paTHOM CBSI3H. 20 4 8 8
4 AIeKBaTHOCTL M TOYHOCTL MMHTA- 15 3 i 12
HMOHHBIX MojIeJeN.
4.1. | OCHOBHbIE NPUHIUIBI OLIEHKH aJEK- 7 1 - 6




BAaTHOCTH MaTEMaTHYECKON MOJIEIH.
4.2. | IlorpenrtHoCcTH MOJICITHPOBAHUSI. 8 2 6
5 HNHcTpyMeHTAILHBIE cpeacTBa 34 5 16 12
HMHUTAIHOHHOTO MO/IeJIMPOBAHMNSI.
5.1. | SI3BIKM UMHUTAMOHHOTO MOJIEIHPOBa-
HUS: KOHIICITyaJIbHbIE CBOWCTBA |
13 3 4 6
0COOEHHOCTH, TpeOOBaHUs, BUJIBI, ap-
XUTEKTYpa.
5.2. | IlakeTsl MpUKIAAHBIX HTPOrpaMM MoO-
JeNUpoBaHusl. ABTOMATU3UPOBAHHBIE 21 3 12 6
CUCTEMbI MOJICIIMPOBAHHSI.
6. OCHOBBI TEOpPHH MACCOBOI0 00C.Iy- 28 8 i 20
JKHUBAHMS.
6.1. | OcHOBHBIC KOMIIOHEHTHI M XapakKTe-
PUCTHKH MOJICIICH MacCOBOTO 00CITY- 14 4 - 10
JKUBAHUSL.
6.2. | BxomgHol M BBIXOIHOH IIOTOKH B CH- 14 4 i 10
CTeMaX MacCOBOT'0 OOCITYKUBaHUSI.
1. CucreMbl MaccoBOro 00CIy:KHUBA-
36 6 10 20
Hus (CMO).
7.1. CMO npu HanTU4YuKM BXOIHOTO M BBI- 17 2 5 10
XOJITHOTO TIOTOKOB.
7.2. | CMO pa3nuuHoii KOHPHUTYpALHH. 19 4 5 10
I[IpakTuyeckoe NpPHUMEHEHUE Teo-
pHMHM  MAaccoBOro  OOCIY:KHUBAHHS 29 4 - 25
(TMO).
8.1. [IpobGnemsr moaenupoBanuss CMO. 14 - 12
8.2. [Tpuknagueie 3agaun TMO. 15 - 13
UTOro 297 52 70 175
- 1J1s1 32049HOM (pOPMBI 00yUCHHS:
Buowt yueonvix 3amamuii, exknwouan
camocmoamenvuylo pabomy oodyua-
Ao owuxca u mpyooemxkocms; (uac.)
- yuebHvle 3aHAmMUA camo-
paz- Haumenosanue Tpyoo-
dena u | pazoena u emKocmp, cmost-
membl | mema OuCUUNIUHbL (uac.) npakmuue- ?{Zlb-pa-
neKyuu cKue 3ams-
it ooma
o0oyua-
ouuxcs
1 2 3 4 5 6
1. CyuiHoCTh M OCHOBHbBIE 3TANbl Ma- 18 1 1 16
TEeMATHYECKOT0 MOIEJTHPOBAHUS
1.1. | Mogens. MozaenupoBaHue Kak CIO-
co0 uccinenosauusa. CoiictBa U 00- 8,5 0,5 - 8
JIACTh IPUMEHEHUS] MOJCIICH.
1.2. ITonstue, BUJIBI 3KOHOMHUKO-
MaTEeMAaTHYECKUX MOJENeH M OCHOB- 9,5 0,5 1 8
HBI€ JTaNbl UX MOCTPOCHHUS.




CocTaB U NPUHIUNBI MOCTPOEHUS

N 95 2 46
HMHUTAIHOHHOH MO/IeJIH.
2.1. | CymHocTb, 00JIaCTh IPUMECHECHHUS H
OCHOBHBIE JTallbl HWMHTALIMOHHOI'O 12,5 0,5 12
MOJICJTUPOBAHUSI.
2.2. | CtpykTypa MOJAETUPYIOUIETO alro- 155 0.5 12
pUTMa.
2.3. 3ajanre BpEeMEHU B MMHUTAI[MOHHOU 16,5 0.5 12
MOJIEJIH.
2.4. | lloctpoeHre MOACTUPYIOIIUX aJIro- 105 0.5 10
PUTMOB.
3 Peasu3auuss MMHTAIMOHHOW MO- 7875 2.75 74
nean Ha DBM.
3.1. | MonenupoBanue Kak SKCIEPUMEHT. 14,25 0,25 14
Meton Monre-Kapio.
3.2. CnocoObl  TeHepaluu  CIy4alHBIX
YUCeJl B UMUTAlMUOHHOM MOJEJIUPO- 15 1,0 14
BaHUHU.
3.3. ﬁ%ﬂ@ﬂﬂpOBaHHe CIIy9aliHbIX COOBI- 10,25 0,25 10
3.4. | Mogens BXoza. 10,25 0,25 10
35 Moenp BeIXOA. 12,5 0,5 12
3.6. | Monenb 00paTHOI CBSI3M. 16,5 0,5 14
4 AIeKBAaTHOCTh M TOMHOCTL MMH- 2075 0.75 20
TAllMOHHBIX MOJeJIeil.
4.1, OCHOBHBIE TIPUHITUTIBI OII?HKI/I aJiek- 10.25 0,25 10
BAaTHOCTH MaTEMaTHUYECKON MOJIEIH.
4.2. | IlorpemrHOCTH MOJICTTUPOBAHUSI. 10,5 0,5 10
5 HNucTpymeHTaIbHBIE cpeacTBa 37 1 28
HMUTANMOHHOTO MOJEJIHUPOBAHMNSI.
5.1. | SI3BIKM WUMHUTAIIMIOHHOTO MOJAEIUPO-
BaHUs: KOHIENITyaJIbHBIC CBOWCTBA U 16,5 0.5 14
O0COOCHHOCTH, TpeOOBaHUS, BH/IBI,
apXUTEKTypa.
5.2. | IlakeTsl MPHUKIAIHBIX TPOTPAMM MO-
JeTUPOBaHMs.  ABTOMAaTH3UPOBAH- 20,5 0,5 14
HBIE CUCTEMBI MOJICTTMPOBAHHUSI.
6. OCHOBBI TEOPHMH MACCOBOI0 00- 285 15 7
CJIY:KUBAHUSI.
6.1. | OCHOBHBIE KOMIIOHEHTBHI U XapaKTe-
PUCTUKHA MOJEJIe MaccoBOro 00- 13,5 0,5 13
CITY)KHBaHUSI.
6.2. BX0aHO# ¥ BBIXOIHOW IIOTOKHU B CH- 15 1.0 14
CTeMaxX MacCOBOTO OOCTY)KUBaHUSI.
7. Cucrembl MaccoBOro o00CJIy:KMBa-
Hust (CMO). 44 2 38
7.1. | CMO npu HalIU4YuU BXOJHOTO U BBI- 17,5 0.5 15
XOJTHOTO TMTOTOKOB.
72. | CMO pa3MYHON KOH(DUTYpalnu. 26,5 15 23
8 IIpakTHYeckoe NpUMEHEHHE Teo-
pUMH  MAacCOBOr0 O0OCHY:KUBAHUS 33 1 32

(TMO).




8.1. | IIpo6nemsr Mogemuposarus CMO. 16,5 0,5 - 16

8.2. [Tpuknagasie 3agaun TMO. 16,5 0,5 - 16

HUTOI'O 315 12 22 281

4.2. CopepxaHue IMCUMIIMHBI, CTPYKTYPHPOBAaHHOE 10 pa3/iesiaM U TeMaM
Pa3ngen 1.CymHoOCTh M OCHOBHBIE 3TANBI MATEMATHYECKOTO MOIETHPOBAHMS
Tema 1.1.Moaeab. MoaempoBaHne Kak crnocod ucciaenopanus. CoiicrBa u 00/1acTh NPUMeHEHHs Mojeeit
(JIexums Gecena, 1 gac.)

1.1.1.0cHOBHBIE TOHATHA.

Mogpens - mrobast apyras cucTema, odiafaronias Toi ke (GOpMaNbHOW CTPYKTYPOH, UTO M UCXOIHBINA OOBEKT
MIPY YCIIOBUH, €CITH MEXIy CUCTEMHBIMH XapaKTEPUCTHKAMH MOJEIH U 00BEKTa CYIIECTBYET COOTBETCTBHUE, €CITH MO-
Jiens 6olee IpocTa M TOCTYITHA IS U3yUeHHS CBOMCTB 00BEKTa-OpuTrrHaNa. MoaeanpoBaHue — MpeCcTaBICHNE 00bEK-
Ta MOJEIBIO TS MOJydeHUs HH(popMaIuu 00 00bEKTE MyTEM MPOBEACHUS IKCIICPUMEHTA C MOJICITBIO.
1.1.2.Bunel mogennpoBanus: - Matemartudeckoe; Kommberoreproe; Jlormueckoe; dusnueckoe; Mmurarmonnoe; ['pa-
(udeckoe u np.
1.1.3.CBoiicTBa u 00J1aCTh PUMEHEHUS MOJeJI€id.

1.KoHeuHOCTb, 2. YupoumeHHocTh. 3. I1pubamKeHHOCTD. . AIEKBATHOCTD .
1.1.4.11esb U OCHOBHBIE 32Ja4U MOJACTHUPOBAHMSA.
Ilens- pa3paboTKa yopaBiIeHUECKHX PELICHUI
3amaun: BRIOCIUTH M (POPMaNBbHO OMHCATh HamOoJee CYIIECTBEHHBIE YKOHOMHYECCKIE B3aMMOCBS3H; HA OCHOBE YETKO
c(hOpMYITHPOBAHHBIX UCXOMHBIX MAaHHBIX METONAMH JIEAYKIIHH MOJYIHTh BBIBOJBI, aJJeKBATHBIC N3y9aeMOMY OOBEKTY;
HAYKTUBHBIM ITyTEM MOJTYYaTh HOBBIC 3HAHUS 00 00BEKTE;
TOYHO ¥ KOMIAKTHO ()OPMYIHPOBATh OCHOBHBIC MOHITHS 9KOHOMAYIECKOI TEOPHH.
1.1.5.0cHOBHBIE ACHEKTHI MPUMEHEHHSI MATEMATHYECKUX METOIOB B PellleHHH MpaKkTHYeckux npoodaem: Cosep-
IHICHCTBOBAHHUEC CHCTCMbI 3KOHOMI/I‘-ICCKOI>1 I/IHq)OpMaL[I/II/I. I/IHTCHCI/I(l)I/IKaHI/ISI U ITOBBIINICHHUEC TOYHOCTHU DKOHOMHYCCKHUX
pacueToB. YTiyOieHHe KOJTMYSCTBEHHOTO aHaIi3a YKOHOMHUECKUX Ipo0ieM. PelieHre mpuHIMITHATEHO HOBBIX 3KO-
HOMHUYECKHX 3a/a4.

Tema 1.2.ITonsiTue, BUABI IKOHOMHKO-MATEMATHYECKUX Mo/IeJIeil 1 OCHOBHBIE ITAlbl MX MOCTPoeHus . (Jlekuus
Oecena, 1 vac.)

1.2.1.ITonsiTHE U COCTAB YKOHOMHKO-MATEMATHYECKOH MOJEJIH.
DKOHOMHUKO-MaTeMaTu4ecKasi MOAEIb - BIPAXKEHUE, COCTOSIIEE U3 COBOKYITHOCTH B3aUMOCBSI3aHHBIX MATEMAaTUYECKH-
MH 3aBHCHMOCTSIMH BEIHMYUH H (PaKTOPOB, BCE WIIA YaCTh KOTOPHIX HMEIOT SKOHOMHUYECKUAN CMBICIT.
1.2.2.0cHoOBHBIE 3TANIbI IKOHOMHUKO-MATEMATHYECKOI0 MO/ieJIUpOBaHusi. V3ydueHre CUCTeMbl U IOCTPOEHUE MOJIe-
mm. M3yuenne moaenu (MOeNbHBINA SKCIepiUMeHT). IlepeHoc 3HaHMIt 0 MOJIeNN Ha pealbHbIH 00beKT. Pa3zpaboTka
YIPAaBJIEHYECKUX PELICHUN.
1.2.3. CocTaB 3KOHOMHKO-MaTeMaTHIeCKHX MeTON0B. ['pyrna 0. [IpUHIHITE SIKOHOMHKO-MATEeMATHUECKUX METOJIOB:
I'pynma 1. MaTeMaTiueckas cTaTHCTHKA (€€ 3KOHOMUYeckre puiioskeHust): I'pynmna 2. MaTemaTiHueckas 5JKOHOMHUKA U
skoHOMeTpus: ['pymnmna 3. MeTop! NpUHATHS ONTHMAaTbHBIX PEIICHUH, BKJIFOYasl HCClieoBaHue onepaunii: ['pymma 4.
MeTo/1bl SKCIICPUMEHTATBHOTO U3YYCHUSI IKOHOMHUYECKUX 00beKTOB: I'pymmna 5. DKoHOMUYEeCKass KUOCPHETHKA:
1.2.4. KnaccupukanuoHHbIe CBOMCTBA IKOHOMUKO-MaTeMaTHYecKuX Mojeeil. [lo BpeMeHHOMY NpU3HAKY, O CHO-
€00y JIOTHKO-MAaTEMAaTHYECKOI0 OTpAKEHHS JeicTBUTENbHOCTH: [10 1HeneBoMy HasHaueHHIO0, [10 XxapakTepy OTpaskeHUs
NPUYMHHO-CJIEJICTBEHHBIX CBsA3el, [10 TpeOOBaHMIO IIEJOUYMCIEHHOCTH K pe3yabTaraM pemtenus ,I1o cnoco0y oTpaxe-
HUS CTPYKTYPBI CUCTEMEI, 110 JIOTHKE MOJEIUPOBaHUs: AHAJIUTHYECKHE Moaean, UMuTanmoHHbie Moaean, Komou-
HHPOBAHHEIE MOJICIIH.
1.2.5./10CTOMHCTBO M HEJOCTATKH HMUTAIMOHHBIX MOJIeJIei.
Z!OCTOI/IHCTBOZ BOHBH_IaH FI/I6KOCTL C TOYKH 3peHm[ JACKOMIIO3UIINU CJIOKHBIX CUCTEM B OTJIMYUEC OT KIACCUYCCKHUX ME-
tonoB.HenocraTok: 3HaunTeIbHBIE 3aTPAThl CPEACTB U BPEMEHH Ha CO3JIaHWE MOJIEIH, OCOOCHHO MPH TIOMBITKE ONTH-
MU3AIUU ITOBECACHUSA CUCTCMBI.

Paznen 2.CocTaB M NPUHIMIBI IOCTPOEHUA HMUTALMOHHO MoIe U

Tema 2.1.CyniHocTb, 00J1aCTh NPUMEHEHHS] M OCHOBHBIE 3TANIbI MMUTAIMOHHOTO MoeiupoBanus. (Jlexmus Oe-
cena, 1 gac.)

2.1.1. CymiHOCTh HMUTAIIUOHHOTO0 MOJAEJTUPOBAHUS

MUTAMOHHOE MOJICTUPOBAHNE — CTATUCTHYCCKUH IKCIICPUMEHT, PE3yIbTaThl KOTOPOTO HOCAT OILIEHOYHBIH

xapakrep (MpUOIH3UTENBHBIN), CIEIOBATEIEHO, HEOOXOUMO BBIIBIDKECHHIE U IIPOBEPKA CTATHCTUICCKUX THITOTE3, HO, B

OTIMYHUE OT OOBIYHOTO JIAOOPATOPHOTO IKCIIEPUMEHTA, IMHUTAIHSI MOTHOCTHIO BOCIIPOM3BOAMNTCS Ha DBM.

2.1.2.006acTh NPUMEHEeHUsI MMUTAIIMOHHOT0 MOAETUPOBAHUSI

TeopeTudeckne 3aa4uu B pa3IMIHbIX 00JacTSIX HAyKH (MaTeMaTHKe, PU3nKe, XUMHUH, ): 8 Mamemamuxe, 8 pusuxe.

IIpakTHUecKre 3aJa9n.




2.1.3.MeToa0/10r1sI IMHTALOHHOTO MOJAEJTHPOBAHNUS. METO/IbI CHCTEMHOM JTUHAMHKH; METO/IbI ar€HTHOTO MOJEIH-
POBaHMs; METOABI MOJCIUPOBAHUS JUCKPETHO-COOBITUIHBIX U TMHAMHUYECKUX CHCTEM; METO/IbI CTOXaCTHYECKOTO UMHU-
TaIlMOHHOTO MOJICIHPOBAHHSA; METObI BOJIIONNOHHOTO MOJICTMPOBAHHMS

2.1.4.971eMeHTbl UMHUTAIHOHHOI Moaeau. Jis nmuTanun qoipkHa OBITE cOpMHUpOBaHA IMUTAIIMOHHAS CHCTEMA !
Snpo, BHYTpEHHEE MaTeMaTHIecKoe 00eCeYCHUE. BHEITHEE MAaTEMATHIECKOEe 00eCTIeYeHHE.

2.1.5.9Tanpl MMUTAHHOHHOI0 MoJeaupoBanus. OnpeaeseHne CHCTEMBI, (OPMHUPOBaHIE BEKTOPA COCTOSHHS CUCTE-
Mmbl. Co3naHne Mozenu (T.6. popMaTn30BaHHOH cXeMbl pouecca). [IoAroToBka 1 MpeacTaBIeHUE B COOTBETCTBYIO-
meit popme HeoOX0MMMBIX TaHHBIX. [loAroTOBKa anropuTMa u ero otianka. Tpancisanus Moaenn. OLeHKa aleKBaTHO-
ctu Mozienu. Ctpaternyeckoe iannpoBanue. TakTuueckoe mianuposanue. [Iposepka paboTocnocoOHOCTH MOAEH
(Bepudukanus, Bamunauus). 11. Dxcriepumentuposanue. 12. Murepnperanus monenu. 13. Peanuzauust. 14. Toky-
MEHTHPOBAHHE.

Tema 2.2.CTpykTypa Moaenupymomero ajropurma. (Jlexius 6ecena, 1 gac.)
2.2.1.@opmaan30BaHHAS CXeMa NMpolecca H MOAeTUPYIOLIUI aITOPUTM
PazpabatsiBaeTcsi B pe3ynbTare: CTpyKTYpU3aliu OOBEKTa C BBIACIEHUEM MOAENEH 00BEKTa U CBSI3eH MEXTy HUMH Ha
OCHOBE TpeOOBaHMI:
2.BpIOOPA MAaTEMAaTHIECKOTO METO/[a OTMCAHUS KaXI0T0 MOIYJIsl HA OCHOBE 3HaUCHUS (PU3MIECKOM MPUPOIBI OOBEKTA U
BO3MOKHOCTEH BBIYUCIUTEILHON TEXHUKH. 3.II0OCTPOCHHSI OJIOK-CXEMBI 1 €€ IeTATH3AIIH.
2.2.2.CoctaB ¢opMaan30BaHHOIT cXeMBbI MpoIecca: YIPaBIIomas 0JI0K-CXeMa; OIHCaHue KaKIOro MOy, HanmMe-
HOBaHHUE KXKIOH perraeMoi 3a1a4i; COCTaB BXOJAHOW U BBIXOIHOM MH(OPMAIIMH, YUCIIOBBIC TaHHBIC, OITHCAHUC TTPABHII
nepeayy ynpasJieHus! OT OJJHOTO MOJYJISl K JPYyroMy. BpeMEHHO rpaduk peleHus 3a1a4u.

Tema 2.3.3aganue BpeMeHH B HMUTAIIMOHHOI MojeIn.
2.3.1. OcHOBHBIE cTIOCO0OBI M NPUHIUIILI MOAEINPOBAHUS BPeMeHH
Crioco0bI 3a1aHNs BpEMEHH OIPEeNAI0T IPUHIUIB! TOCTPOCHHS UMUTAI[HOHHBIX MOJICIUPYIOIINX alrOPUTMOB
IIpaBuJ0: cOOBITHE, KOTOPOE NPOMCXOJUT B MOMEHT BPEMEHH 1 , MOXKET MOZENMPOBATLCA TONBKO MOCJE TOTO, KaK
HPOMO/JIENTMPOBAHEI BCE COOBITHS, TPOU3OIIENINE B NPELITYLINI MOMEHT BpeMeHH fj.1.
IIpuaouner: [ToBpeMeHHOE MOJENHPOBAaHHE C JETEPMHUHUPOBAHHBIM IaroM (IpUHIMN «At»). MoaenupoBaHue 1o
«0CcOOBIM» COOBITUSIM, HITH MOJEITMPOBAHKE CO CITyYaiHBIM maroM (mpuHUUN «dty). [lo3asBo4HbIN criocob.
2.3.2.MeToJ N0OBpeMEHHOI0 MOJAETUPOBAHUA C 1eTEPMUHMPOBAHHBIM LIATOM
At — MHHUMaJBbHO BO3MOXKHAs (PMKCHPOBAaHHAs BEJIMYMHA, AT MOAEJHPOBAHUS, B TCUYCHHE KOTOPOIO HE MEHSETCS
CHUCTEMA H €€ DIIEMEHTBI.
AJNTOpUTM OTHOBPEMEHHO ITO3BOJISIET MMPOCMATPUBATH BCE 3JIEMEHTHI CUCTEMBI depe3 At U CBSI3H MeXIy HUMH Ha Kax-
JIOM i-OM 1are.
2.3.3.MeTo01 N0BpeMEHHOI0 MOJAEJTHUPOBAHMSA CO CAYyHYAHHBIM IIATOM t' = At tl — At
«Oco6oe» cocTostHUe - J1I000€ CKAUKOOOpa3HOEe KaueCTBEHHOE N3MEHEHHE CHCcTeMbl, coBnanafomee ¢ mocryrieHnemM
B CHCTEMY BHEIIHUX BO3JECHCTBHUH, MM KOT/A U3 BBIXOJHBIX XapaKTEPUCTHK OJIHA BBIXOAMT 3a TPAaHHILy 00IacTH JAOIY-
CTHUMOCTH.
2.3.4.I1o3asiBOYHBII crioco0
3asBka — nHGOpMaNKs, JeTaH, 3asiBKM HA HHCTPYMEHTHI U T.J. AJITOPUTM NPOCIEKHUBAET MPOXOXKICHHE KaKI0N 3a-
SIBKH OT €€ BXOJIOB B CHCTEMY JI0 BBIXOJ[a U TIOCJIE 3TOTO NMEPEXOUT K PACCMOTPEHHIO HOBOH 3asBKH.

Tema 2.4.IlocTpoeHne MOeJIMPYIOIUX AJTOPUTMOB.

2.4.1.MeTo1 NOBpeMEeHHOI0 MOJAETUPOBAHUSA CO CIYYAHHBIM LIATOM
IIpeamMer nccae10BaHMs: CKJIaJ HHCTPYMEHTOB.
Lens ucciieoBanys: ONpeeIeHHE CPEHETO BPEMEHH MIPOCTOSI B Pe3yIbTaTe OXKHUIAHUS 00CITyKMBAaHHS OJTHOM 3asBKU
B 3aBUCHUMOCTH OT KOJINUECTBA KJIQJOBIIUKOB.
2.4.2. Ilo3asBo4HbIii c110c00

PaccmarpuBaercst paboTa MOTOYHOI IMHUM U3 YETHIpEX pabodnx MECT, MPHYEM TEXHOJIOTHS N3TOTOBICHHS IIPEaY-
cmarpuBaet 4 ocrnosuvix (4) u 2 koumponvnwix (K) onepamuu.

Heo0OxoanMo ompenenuTs CpeaHIon MPON3BOAUTEIFHOCTh MOTOYHOW JIMHUH B equHHMIly BpeMenu (V) u xordpdu-
i-r k=4

T T

LUEHTBI «IIPOJICKUBAHUS U3JIEINN B 0)KMJJAHUU OYEPEIHON Olepaluu (k).V =

Pa3nen 3.Peasu3anus uMUTAMOHHOI Moesin Ha DBM

Tema 3.1.MojaenupoBaHue kak dxkcnepumedT. Meron Monte-KapJio.
Metoa MonTte-KapJiio - 3T0 METOJ] CTATUCTUUECKUX UCIIBITAHUH, OJIMH U3 METOJI0B CTATUCTUYECKOTO MOJIETUPOBAHUS,
OCHOBaHHBIN Ha MOJIEJIHN «YE€PHOTO SITuKa». [[puMeHseTcs B TeX ciydasx, Korjaa: MOCTPOCHNE aHATUTHIECKOW MOICITTH
HEBO3MOXKHO WJIM 3aTPYAHCHO MO MPUYHHE OOJBIINX WA HEIOMYCTUMBIX OTPEITHOCTEH; HATYPHOE HCCIICIOBAHUEC
HEBO3MOXKHO WJIM HEXKEJIATEIBHO; HE00X0IMMO HE TOJBKO HAOMIOAATh 32 PA3BUTHEM IPOIIECCa B HEXKEIATEITBHBIX
HaNpPaBJICHUSX, HO U OLICHUBATb TUIIOTE3bI O MapaMeTpax HeKeNaTEIbHbIX CUTYalUH.
JIis mpoBepKU THNOTE3 HCTIONB3YIOTCS: KPUTepHii x2 (xenatenpHo N>100);kpuTepuii Konmoroposa .



TEMA 3.2.Cnoco0bI reHepaniy c1y4aiHbIX YHCeJ B HMHTAIIHOHHOM MO/ICJIMPOBAHUH.
- UHBEPCHBIH;
- anmpOKCUMAIHsI HETIPEPHIBHOM (PyHKIIHEH;
- NCTIONIb30BAaHHUE CTATHCTHIECKOTO COOTHOIICHNUS PacIIpEACICHUS;
- NCTIONIb30BaHKE IICHTPAIBHO MPEAETEHON TEOPEMBI TEOPHH BEPOSTHOCTH
- aBTOMaTHYECKas TeHepanus ¢ IOMOIIBIO SI3BIKOB IPOrPaMMUPOBAHHSL.

TEMA 3.3.MopaenupoBaHue cIy4aiiHbIX COOBITHIA.

3.3.1. MopennpoBaHue CIy4aifHOro coObITHS A.

P(4) = p; - BeposiTHOCTH COOBITUS 4.

Jnst onpeneneHus p UCTIOJIB3yeTCs MOCIE0BATEILHOCTE CIIy4aiHbIX YHCEN, PABHOMEPHO PACIpee/ICHHBIX B HH-
tepBaie [0;1].

Cumnraercs, 9To cOOBITHE A CITyUMIIOCH, €CITH Xi<p.

3.3.2. MoaennpoBaHue MOJIHOW IPYNIbI COOBITUIH A1, Ay,..., Ap.

CoOBITHS HACTYTIAIOT C BEPOSTHOCTSIMH: P1, P2, --.,Pn.

3.3.3. MoaeanpoBaHue TUCKPETHOMH CJIy4aiiHOI BeTHYHHBI.

JlucKkpeTHas cilydaiiHas BeJMYMHA IPHHHMACT KOHCYHOE YHCIO BO3MOXKHBIX 3HAYCHHIl C BEPOSTHOCTAMH j,
=/..m.

MeTo10M MOCIE0BATENEHOTO IPHONIMKEHNS TIOAOUPACTCS TAKOE YHCIIO I, UTOOBI i P <x Sz’: P

j=1 j=1

3.3.4. MoaenupoBaHue CJ0KHBIX CJAYYAHHBIX COOBITHIA.

Eciu A m B — ucxonHble COOBITHSI, HE3aBUCUMBI MEXy COOOI M UMEIOT BEPOSITHOCTH HacTyruieHus P(4) u P(B) u
CYIIECTBYCT BO3MOXXHOCTDH IBYX BAPUAHTOB MOJCIIUPOBAHM.

TEMA 3.4.Mopeans Bxoaa.

3.4.1. O6mue npuHUUNBI GYHKIMOHUPOBAHUSI MO/EJIN BX0/1a

Jlnst BBeiGHUSI B MOJICIIMPYIOLIMH aJITOPUTM CIIy4alHBIX (PaKTOPOB UCIIOJB3YIOTCS CIICIHaTbHBIC MOJEIH UMHTa-
IIUM CITy9alHBIX BEIMYUH U COOBITHH. DT MOJENH SIBISIOTCS OCHOBHBIMH, T.K. BCE OCTAJIbHBIE JEHCTBHS CBOASATCS K
peoOpa30BaHMIO MOIYYEHHBIX IO COOTBETCTBYIOIIMM IpaBHIaM CIydaiHbIX umces. IToaTomy HeoOXonuMo HMETh
BO3MOKHOCTh T€HEpAIMN CIyJalHBIX YHCEIN, JTUO0O0 PaBHOMEPHO PACIpPENENCHHBIX, TH00 pacHperesieHHbIX ¢ Tpedye-
MBIMH XapaKTepHCTHKaMHU.

B MMHUTaIMOHHBIX MOJENSAX BHIOOPKH, COOTBETCTBYIOLIHME JIIOOOMY BEpPOSITHOCTHOMY PACIpENENICHHIO, IIPONU3BO-
JIATCSI HA OCHOBE MCIIOJIb30BAHMSI CIy4alHBIX uncen u3 uarepBana [0;1], ucxoas u3 Cleayromux YCIOBHIMA:

1) Bee uncna u3 untepBana [0;1] 10MKHBI OSIBIATECS ¢ OJUHAKOBOHW 9acTOTOH (BEPOSITHOCTBIO).

2) [ocnenoBarenbHbIE MOJIOXKEHUS ToueK B nHTEepBaie [0;1] reHepupyroTcs ciyd4aiiHBIM 00pa3oM, T.€.: 3TH TOUKH
HE3aBUCHMBI U HE KOPPETUPOBaHHBI.

Jliist mony4eHust «IceBoACIydaitHbIx» uncen Ha uaTepsaie [0;1] npuMenstorcst apupMeTHIecKre METO/IbI, U3 HUX
HanboJiee 9acTo — MyJIbTHIJIMKATUBHBII KOHTPYIHTHBII MeTo/.
3.4.2.9Tanbl CTATUCTUYECKOI OLIEHKH CJIy4allHbIX BO3/1eiicTBH I

1) Ha ocHoBe psina umcern, OTpakarolIiX HMCCIIEI0BATENLCKUI Mpoliecc, cTponuTes rpaduk GyHKIMK pacrpenesne-
HUs. 2) OnpenensioTcs cayvainbie yrncia B uHTepBaie (0;1). 3) OT Touku Ha ocH Y TIPOBOIAT TOPU30HTAIBHYIO JIMHUIO
JI0 TIepecedeHHst ¢ KPUBOW paclpeeNieHns], 3aTeM OIpPENeNIIoT TpeOyeMoe 3HAaUeHHE CITydaiiHO BEIWYMHBI HAa OCH
(meprieHUKYISAp BHU3). DTansl 2 U 3 HOBTOPSIOT ISl BCEX CIIyYaWHBIX YUCEN, CIEAysl TOMY IOPSAKY, B KOTOPOM OHH
OBLTH MTOTYYEHBI.

Tema 3.5.Moaenb Boixoaa. (JIekus Gecena, 2 yac.)

3.5.1.0cHOBHbIEe NPUHIUIIBI GQYHKIHOHUPOBAHUS

Mopens BBIX0OJIa TIPEACTABIIACT CO00M 00pabOTKy pealn3anuy CIyYalHbIX Yrcell. B uTtore mosy4eHne BbIXOIHOM
MOieTT UHPOPMAITUH, B TOM YHCIIE: ONpeIeTIeHe OCHOBHBIX YHCIOBBIX XapaKTEPUCTUK CIydailHOW BBIOOPKH; OTpeie-
nenue GopMbI M ITApaMEeTPOB 3aKOHA pacIipeesICHUs; ONpeIelieHNe CTATUCTUYECKON 3aBUCUMOCTH MEX/y BXOIHBIMH U
BBIXO/IHBIMH JIAaHHBIMHU C IIPOBEPKOI 3HAYMMOCTH TOCTPOCHHON MOJENM M OTAEIBHBIX ee mapamerpoB./ls pemeHus
9THX 3aJ]a4 MUCHOJIB3YETCsl TEOPHSI NPOBEPKH CTATHCTUUECKHUX I'MITOTE3: 10 MMEIOIMMCSI BBIOOPOYHBIM JaHHBIM HE00X 0-
JIMMO NPUHATH HanboJiee 000CHOBaHHOE pPEILICHHE B BHJIE NTAPAMETPOB I'eHEPAILHOI COBOKYITHOCTH.
3.5.2. Ilpoueaypa MCHBITAHUSI CTATUCTHYECKHX THIIOTE3.

Dran 1. ®opmynupoBka HyNIeBoii (McxoaHoM) runoressl Hy s yTBep*kAeHUS TOTO, YTO BHIGOPOUHAS
CTAaTUCTHUKA COTJAacyeTCsd C NPUHATHIM NapaMeTpPOM IeHepaldbHOIl COBOKYNMHOCTH C Yy4€TOM BO3MOXHOCTHU
MCIIOJIb30BaHUsI M3BECTHOT'O BEPOSTHOCTHOI'O pacmpereneHus. Jlo Havyajga ncciegoBaHuil GopMyiaupyercs

TaKkKe U anbTepHATMBHON rumoresa Hy.

Ortan 2. BeiGop ypoBHS 3HAYMMOCTH WJIM JAOBEPUTEIBHON BEPOSTHOCTH C YYETOM CYLIECTBEHHOCTH pas3-
JUYUH MEXIy BHIOODOYHON M reHepaJbHOM XapakTepHCTHKOH. Dram 3. OmnpejeineHre KPUTHUUECKUX BEJ H-
YUH (CTATUCTHYECKUX KPUTEPHUEB), T.€. MOKa3aTeel, BRIUUCISIEMbIX Ha OCHOBE (PaKTHUYECKHX HaOJII0JeHUH
U JaIOIHUX OCHOBAHUE JJ CYXIECHUS U NPUEMIEMOCTH TMIOTE3HI.

Oran 4. [IpoBeneHune cinydaiiHOH BBIOOPKU TaHHBIX.
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Oran 5. Pacuer npoBepoYHON CTATUCTUKH, CPABHCHUE €€ C KPUTUYCCKAMU BEIMYMHAMHE U (DOPMYITHPOBKA BHIBOJIOB.
CuuTaeTcsi, 4TO BCE pacCCMOTPEHHBIC BEIOOPOYHBIE JAHHBIE H3MEPEHBI ¢ OTMHAKOBOW TOYHOCTHIO.
3.5.3.0CHOBHBIE CTATHCTUIECKUE KPUTEPUH

OnHako OOBITYHO MBI CTAJIKHBAEMCS ¢ HECKOJBKUMH CTAaHAAPTHBIMHU ciydasiMu. BeiOopodHas cTaTHCTHKA
— CpenmHss, OOJSA W JOHCIEepPCHS MNOTUUHAIOTCS nubo HopMmaimpHOMy, nubo t, F mim xu-xBampart-
pacmpenexeHusIM.
3.5.4.AccienoBaHne CTAaTHCTHYECKOH 3aBHCUMOCTH B MMHUTAIMOHHOM MOJeIH

Jlyist onpe/ieNicHUs] CTATHCTUYECKOM 3aBUCHMOCTH MEXK]Ty BXOJHBIMU M BBIXOJHBIMU XapaKTEPUCTUKAMHU U MIPOBEP-
KU 3HAYUMOCTH MOJICITUPYEMOl 3aBUCIMOCTH HMCIOJIB3YETCs ammnapaT MHOTO(aKTOPHON U OHO(PAKTOPHOM perpeccuu.
B cBsi3u ¢ Tem, YTO MpH MPOBEJCHUU SKCICPUMCHTOB HESICHO, Kakas W3 (PYHKIUA HAWIYYIIUM 00pa30M ONHUCHIBACT
3aBHCUMOCTh MEX1Y (pakTOpaMu, BEIOMPAIOT HECKOIBKO TAKMX (PYHKITUIL.

Tema 3.6.Moaeab o6paTHoii cBsi3u. (JIekums O6ecena,2 gac.)

3.6.1.0011ue NPUHIUNBI MOCTPOEHUS U (PYHKIMOHMPOBAHUS MO/eIu 00PATHOI CBA3H.

ITocTpoenne 3TuX Mozenell OCHOBAaHO HA HCIOIB30BAHUM TEOPHUU ONTHUMAIBHOTO IIAHUPOBAHMS JKCIIEPHMEHTA,
KOTOpast TIO3BOJISIET COKPATUTh YHCIIO HEOOXOANMBIX HMHUTAIIMOHHBIX SKCIIEPIMEHTOB TIPH COXPAaHEHUH 3alaHHOW TO4-
HOCTH ITyTeM 0OOCHOBAHHOTO BBIOOpa 3HAUCHMI yNpPaBIIEMBIX IIEPEMECHHBIX.B 3TOM Teopuu At onmucaHus pe3yabTH-
pyIoImei XapakTepUCTHKHN (KPUTEPHS ONTHMAIbHOCTH) HCIIOIB3YETCs MMOJMHOMUANIBHBIE MOZEIH, KOTOPBIE allpPOKCH-
MUPYIOT pealbHBIN BU LIeJIeBOH (yHKLIUH.

OO0 BU ITOIHHOMA:

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

i<j

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

3.6.2.0cHOBBI TeopHH IVIAHNPOBaHUA dKcnepuMenTa. [lnaH 3kcnepumeHTa.

Wnudopmanns 11 MpoBeIeHNS SKCIIEPUMEHTA 3alHChIBACTCS B BUJIC MaTPHIBI IIIAHUPOBAHHS 3KCIICPUMEHTA, KO-
TOpasi Ha3bIBacTCs IUIAHOM SKCIepuMeHTa. [y mosydeHnss Kod(pQUIMEHTOB perpeccuu bj ¢ BEICOKOH TOYHOCTBIO M
JOCTOBEPHOCTHIO K TUIAHY SKCIIEPUMEHTa MPEABSBIIOT Pl TpeOOBAHUH, YTO MPUBOANUT K (POPMHUPOBAHUIO Xpmj 3HAUE-
HUH 110 omperesieHHbIM npaBuiaM. [Iponenypa BeiOopa 1mogo61acTi IPOBEACHHS SKCIIEPUMEHTa COCTOUT M3 IBYX 3Ta-
MOB: BBIOOP OCHOBHOT'O YPOBHS Xoi; BBIOOp MHTEpBaa BapbUpOBaHus (M3MeHeHust) i-ro ¢gakropa |;

[TonHbIM (aKTOPHBIM SIBISIETCS] IKCIIEPUMEHT, B KOTOPOM PEATHU3YIOTCS BCE BO3MOJKHBIE coueTaHusl (JaKTOPOB MIIH
ux yposHe#. O0beM MOJIHOro (aKTOpHOro skcnepumenTa coctaBut 2". Kak mpaBuiio, MojHbli GakTopHbIM skcHepH-
MEHT COJIEPKUT N30BITOUHYIO HH(pOpMaIHio. [I03TOMy BMECTO HIOJIHOTO MPOBOAAT APOOHBII (haKTOPHBIN SKCHIEPUMEHT.
3.6.3.Buasb! u cBoiicTBa (JaKTOpPOB.

Marematiyeckie METO/bl 3TOW TEOPUHM  OCHOBaHBI Ha KHOEpHETHUECKOM MpEJICTAaBICHUH Ipoliecca (T.e.
npolecc Kak YepHbIi SIMK). B 3aBUCHMOCTH OT pOJIM B OKCIIEPUMEHTE BBIACISIOT (akTopbl: X (BXOJbI) — 9K30TCHHBIE
NIepeMeHHbIe, yIpaBisieMble; Y (BBIXOAbI) — YHJOT€HHbIE NepEeMEHHbIE (PeaKusi CUCTEMbI). 3HaYeHUs, KOTOpBIE MpPH-
HUMaOT Xi GakTopsl Ha3BIBAIOTCS YPOBHIMH, HA0OOP STHX YPOBHEH ONpenessieT YCJIOBHs MPOBEACHHS SKCIICPHMEHTA.
Kaxnomy Habopy ypOBHEH COOTBETCTBYET OIpeelieHHasi TOUKa B MHOTOMEPHOM ITPOCTPAHCTBE, KOTOpasi HA3bIBACTCS
(baxTOpHOH. DKCIIEPUMEHTHI TIPOBOJAT TOJBKO B TOUYKaX NOMYCTHMOH oOnacTH. [IoBepXHOCTh peakiuu - BHA STOH
(yHKIIMH 10 IPOBEICHUS SKCIIEPUMEHTa HE U3BECTEH.
3.6.4.11poueaypa BpiOopa nox00/1aCTH NPOBEAEHUS IKCIIEPUMEHTA

Jist moucka onTUMyMa B 00JIacTH OmpesieieHs (akTopoB Xj, X, BBIOMPAIOT MPOU3BOJIbHYIO TOUKY A;. B okpect-
HOCTSIX 3TOW TOYKH BBIICISIIOT MaJIyl0 00J1acTh, B Ipe/iesiaX KOTOPOH MOXKHO onucath (PYHKIHUIO OTKIMKA MOJMHOMOM
MepBOl cTemeHu. B 3Toi mojo001acTé MpOU3BOASIT CEPHUIO IKCIIEPUMEHTOB (TOYKH |), KOTOpas HeoOXoauma Jyisl To-
CcTpoeHus (JTUHEHHON) MOJIeIH. y=b, +ibixi;

i=1

Koaddurmentst perpeccuu b ncmop3yroTest uist ompeiesieH!s HATPAaBJICHHs TPAUEHTa, CIeAys KOTOPOMY, OCYy-
HIECTBIIIETCS BEIOOP HOBOM TOYKH A,, BOKPYT KOTOPOW MPOBOAUTCS HOBasi CepUs dKCIepuMeHTOB. ['pagueHTHBI Me-
TOJ - METOJI MUHUMH3AaIUU (DYHKIIMA MHOTHX MEPEMEHHBIX (I[eJIeBOH (QYHKIUU). METOa COCTOUT B TOM, YTO HOCIIEHY-
oliee MpHONMKEHHE (YHKIUU TONydaeTcss W3 TNPEABIIYNIEro CMENICHHEM B HAIPaBICHHUH, MPOTHBOIOIOKHOM
HAIPABJICHUIO TPATUCHTA IIEJICBON (QYHKIINU.
3.6.5.I1ocneqoBaTeIbHOCTD JOCTHKCHHUS ONTHMYMa.

1. O6paboTKa IKCIIEPUMEHTAIBHBIX JIAHHBIX SKCIHEPHUMEHTA M OIIEHKA MapaMeTpOB PerpecCHOHHON Momenu bj. 2.
Pacuer cocraBmsirorux rpaguenta. 3. [log6Gop Maciitaba Uit OMpEIesICH s ara M3MEHEHHsT OCHOBHOTO YpoBHS K. 4.
PacueT HOBBIX 3HaYEHNI OCHOBHBIX YPOBHEH (haKTOPOB.

5. Pacuer 3HayeHMid 1eneBOW (QYHKIIMHU AJIT TOYKH C HOBBIMH KOOPJWHATAMH M CPAaBHEHHE ITOTO 3HAYEHUS C
HAMTY4IINM W3 3HA4YEHUH IesleBoi (YHKINHU, PaCCUNTAHHOM IO MPEABIIyNIei cepuu dSKCrepuMeHToB. 6. Ecnm mar
BapbUpOBaHUs (PaKTOPOB BEIOpAH MPABMIILHO (T.€. TIOIYYCHO YIyYIIeHHEe 3HAUYEHUS [EeJeBOW (QYHKITUH), TO HEOOXO M-
MO IPOJIODKUTE YBEJIMUEHHE OCHOBHBIX YPOBHEH (akTopoB Ha BennunHy KAI, nHaue HE0OX0IUMO U3MEHHUTEL MACIITA0.
7. 3HadueHNe TOYKH, B KOTOPOH JOCTHTHYTO MaKCHMAJbHOE YIyYIIeHHUE IeJeBOH (PYHKIINH, TPUHUMAIOT 32 HEHTp I0-
J00J1acTH MPOBENICHNSI HOBOTO SKCIIEPUMEHTA. B OTHOLIEHUH TOI TOYKH 3Tarbl CO BTOPOTO MO IMIECTOH U ONPEAEIISIOT
HalnpaBJIEHUE TPAJUEHTA.
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3.6.6.0nTuMHn3anusi B MMUTAHOHHOM MOJIeJIMPOBAHNHU

ViMuTanuoHHas MOZENb CTPOUTCS BHE PaMOK ONTHUMHU3aLMOHHOTO mnporecca. Crenuduka ONTHMH3ALUH 110
CPaBHEHUIO C ONTUMHU3ALUEH HAa OCHOBE aHAJMTHYECKUX MOJelel NMposBisieTcs: 1. B AUMUTAlIMOHHOM MOJEIMPOBaHHU
OLICHUBACTCS PE3YJIbTAT PAOOTHI CHCTEMBI IIPH 3aJaHHBIX 3HAYCHHAX YIPABIIEMbIX IIEPEMEHHBIX, KOTOPBIE pacCMaTpH-
BArOTCS KaK BXOJHbBIC JaHHBIC. 2. ONTUMHU3ALMOHHBIA MPOIECC PeaTU3yeTCs C IOMOIIBI0 CHCTEMATHYECKOTO U3MEHEHHS
3HAYCHUs YIPaBILIEMBIX IEPEMEHHBIX C IOCIEAYIOIINM HOJIyYeHHEM Pe3yIbTaTOB IPOroHa.

Paznen 4.A1eKBaTHOCTH M TOYHOCTH UMHTAMOHHBIX MOJeJIei
Tema 4.1.0cHOBHbBIE IPUHIMIBI OLEHKH aIeKBATHOCTH MaTeMaTHYeCKOiH MOo/eIn.

Ion anexBatHOCTEI0O UM noHUMaeM cTerneHb OTpaKeHHs TapaMeTpaMK MOIEIH XapaKTePUCTUK HCCIEAyeMOn
CHCTEMBI C TOYHOCTBIO, TPeOYEeMOii JJIsl KOHKpETHOTO HccienoBanus. OleHKa aieKBaTHOCTH BIIPSIMYIO MaJlo peajibHa, 1
garie BCero PYKOBOJACTBYIOTCS KOCBEHHBIMHU cOOOpaxeHHAMH. CrocoOBlI OLIEHKH aJleKBaTHOCTH: 1) BepubpuKaum, 2)
OLICHKA MPUTOJHOCTH MOJIEIIH.

Tema 4.2.ITorpenrHocTy MoAeTMPOBAHUS
4.2.1.Bukpl IOTpelIHOCTell MaTeMaTHYeCKUX Mojeeii

Bun norpemno- | ITpuuunsbl
CTH

dopma KOHTPOJIS

1. Pesynprar He-
3HAHWA WIN He-

3amMeHa ciaydaifHBIX W HEONpPEAEIeHHBIX (ak-
TOPOB MOJIENN JICTCPMHUHUPOBAHHBIMH BEIIH-

Hcnons3oBanue MCETOAOB TCOPHUU YYyBCTBUTCIIb-
HOCTH, OCHOBAHHBIX Ha JIMHCAPpU3AIHUHU HCCIIC-

MPaBUJIBHOTO 3a- | YUHAMHU C IENIBI0 YMCHBIICHUS 00beMa BbI- | TyeMoOi ()YHKIMU C IEIbI0 ONPEACICHUS BIIHSI-
JAaHWs WCXOJHBIX | YHCJIICHUI M HETOUYHOCTH allPHOPHOM OIIEHKH | Husl (DaKTOPOB HA M3MEHEHHE PE3yIbTATOB.
JTAHHBIX HuTepBasibHas OICHKA BXOJHBIX (DaKTOPOB.

2. VYupomenue | [Tonydenue mpuOIMKEHHOr0, HO 00s3aTeib- | Pacder ommMOOK anmmpoKCHMAIUH

HUCXOJIHOW MaTe- | HO AHATUTHYECKOTO pEIIeHMs, 3aMeHAs

MaTH4YeCKOH MO- | CIOXHbBIE MaTeMaTH4eCKHe COOTHOIIEHHS

Jienu 6oee IpOoCTEIMU

3. JluckpeTHast | a) KOHeUHas pa3psAHOCTs DBM; Bri0op Takux METOJOB JHCKPETHOH peann3a-
peamu3anus  Ma- | 0) HCMOJIB30BAHHE YHCICHHBIX METOMOB MPH- | MM MOJETH, KOTOPHIE HA OCHOBE MMCIOIIUXCS
TeMaTHICCKON BOJUT K 3aMCHE OECKOHEYHOTO BBIYHCIHU- | JaHHBIX MTO3BOJISIOT YTBEPKIATh, YTO BEISBICH-

mozaenu Ha DOBM,
B TOM  4YHCIe
OIMMOKH OKpYyTJIe-

TENBHOTO MpoIlecca KOHEYHBIM (HAIpUMeED,
HHTETpaj — CyMMa, PelIeHHe CUCTEM ypaBHe-
HU).

HbIC IOT'PEHIHOCTHU HC IMPCBLIIIAIOT 3aJaHHBIC

HUA U METOAUYC-
CKHE OIINOKH

4. OrpaHuyeH-
HOCTb CTaTHCTHKH

VYBenuueHnne o0beMa BBIOOPKH, COOTBETCTBHE
CTPYKTYD...

Ectp BBIOOpKa 1 reHepalibHasi COBOKYIHOCTb,
KOTOpbIe HE COBMAAIOT (OMMOKH HabIroze-
HUS ¥ OIHOKH PENPE3CHTAaTUBHOCTH)

4.2.2.Pacyer cyMMapHOii MOrpPelIHOCTH MO/I€eJIH.

OmuodKU penpe3eHTaTHBHOCTH: CiydaiiHble (OOYCIIOBJICHBI PACXOXKIACHUEM SMIIMPUYECKOTO U TEOPETHYECKOTO
pacnpenenenus); cucTeMaTudeckue (HEeCOBEPIIEHCTBO METOAMKH PAcUeTOB W CUCTeMBbl cOopa W 00pabOTKH JaH-
HBIX).CyMMapHas omnOKa MOJENH g _ R

4.2.3.PacnpeneeHue J0NMyCKOB Ha ynpaBJjisieMble llepeMeHHbIe.

Bnusinue momycKkoB M Bapuanuy 3HAYEHWH YHPaBJIIEMbIX NMEPEMEHHBIX HEOOXOIMMO yUHTHIBATH IO CIIELYTO-
UM NIPUYAHAM!
1) B ciry orpaHn4eHHOCTH BPEMEHH, CTOUMOCTH M BO3MO>KHOCTH TIOCTPOCHUS MOJIEIIH;
2) Bo3zeiicTBre BHEITHUX YCJIOBHH, KOTOPbIE HE YYTEHBI B MOZEIHN, KOTOPbIE M3MEHSIOTCS B TEUEHUE CPOKa (YHKIIHO-
HUPOBAHMS OOBEKTA.

Jlomyck — ycTaHOBIJICHHOE JIONyLIEHHE OMIMOKH, MO0 B mapamerpe, 1100 B IPYrHX TPeOOBAaHUSX, OTpaXKaro-
M€ MaKCHMaJIBHO JAOMYCTHMYIO OIIMOKY, B TIPOTHBOIIOJIOKHOCTS K AEHCTBUTEIFHON OMIMOKH B KaXKOM KOHKPETHOM
ciydae. Eciii M3BeCTHBI JOMYCKH HA XapakTEPUCTUKH MOIETH W M3BECTHHI CBSI3M MEXIIy N3MEHEHHEM BBIXOJHBIX Xa-
PAKTEPUCTHUK, TO ONPEACIAIOT BEJMUHMHY JOIyCKa Ha 3HAaYCHHUE N1apaMeTPOB- De(X)=Dg-Ag, D - mo-
MyCK Ha BBIXOJHYIO XapaKTEPHCTHUKY, T.€. Ha KPUTEPHUIl ONTHUMAJIHHOCTH, yCTAaHABINBAEMBIN 3aKa3UYMKOM B TEXHHYE-
CKOM 3aJlaHH{ Ha pa3paboTKy MozenH, Ag — CyMMapHas IIOTPEITHOCTh MOAEIH IIPH PAacYeTe BBIXOJAHBIX XapaKTEPHUCTHK,
De(X)— cymMMapHBIii TOIyCK MO BRIXOJAHOM XapakTepucTuke E Ha 3HaUYeHHe yrnpaBlsieMbIX EPEMEHHBIX X,

Pa3gen S.MHCTpyMeHTAJIbHBIE CPEACTBA HMHTALIHOHHOTO MO/IEJIHPOBAHMSA
Tema S.1. SI3pIKH HMHTAIIHOHHOTO MO/ICJIMPOBAHNSA: KOHLENTYAIbHbIe CBOMCTBA M 0COOCHHOCTH, TPEOOBAHMS,
BH/IbI, AaDXHTEKTYypa
5.1.1.TpeGoBanus K A3bIKAM UMUTALHOHHOTO MOJIEeJIMPOBAHMS.
B 3aBHCHMOCTH OT CJI0KHOCTH 00BEKTa MOJICIIMPOBaHMS S II€7€C000pa3HO UCIIOIb30Banue 1100 DBM, nubo JIBC.
B mo6oMm ciydae 3¢ GeKTHBHOCTE S Ha IPOrPaMMHO Peaau3yeMoil MOJeN 3aBUCHT OT: IIPABUIILHOCTH CXEMbl MO H-
PYEMOTO aJITOPUTMA; OT COBEPIIEHCTBA IPOTPAMMBI;

12



S3bIK MporpaMMupoBaHus — HaOOp CHMMBOJIOB, pacno3HaBaeMblx OBM u 0003HauaronMXx onepanuy, peamsye-
MBI€ Ha HEH.

SI3bIKM MMHTALMOHHOTO MOAEJHMPOBAHUS JAeJATCA HAa 2 rpynmnbl: 1) MalIMHHO-OPHEHTHUPOBAHHBIC SI3BIKH, 2)
MPOLEyPHO-OPUECHTHPOBAHHBIE SI3BIKH.
5.1.2.0co0eHHOCTH HCIOJIB30BAHUS ATOPUTMHYECKHX SA3bIKOB
S3BIKH MMHTALMOHHOTO MoAeJMpoBaHus. L{enecooOpa3sHOCT HX UCTIONB30BAHMS 00YCIIOBICHA IBYMS (hakTOpamu:
yZI0OCTBO MPOrpaMMHUPOBAHUS MOJIEIH CHCTEMBI, KOHIIETITYaJIbHAs HAIIPaBICHHOCTH SI3bIKa Ha ONPENEIICHHBIN Kace
CHCTEM — JJIsl BHIOOpa OCHOBHOT'O HAINpPAaBJICHUS UCCIIEJOBAaHUH B MalIMHHOM IUIAaHUPYEMOM JKCIIEpUMEHTE.
5.1.3.ApxurtexkTypa s13b1K0B MoeaupoBanus (ASAM)

ASIM TpakTyeTcsl Kak KOHIEMIHs B3aUMOOTHOIIECHUH 3JIEMEHTOB A3bIKa KaK CJIOXKHON CUCTEMBI U C JIpYroil cro-
POHBI 3TO TEXHOJIOTHA MePexoa OT CUCTEMBI K Mojenu. OcHOBHBIE dj1eMeHThI: 1.O0BEeKTh MOJETNPOBAHNUS, KOTOPBIE
0TOOPAXKAIOTCS B SI3bIKE C TOMOIIBIO HEKOTOPBIX €ro aTpuOyTOB. 2. ATpUOYTHI B3aUMOJEHCTBYIOT C ITPOLIECCAMH, KOTO-
pBIC aeKBaTHBI peaNbHO MPOTEKAONIM B cucTeMe. 3.IIpomecchl TpeOyroT HEKOTOPBIX YCIOBHH , KOTOPBIE ONPEAEIIOT
JIOTHYECKYI0 OCHOBY M IIOCIIEIOBATEIHLHOCTh B3aMMOJCHCTBHE 3THX IPOLECCOB BO BpeMEHHU. 4.YCIOBHUS BIHSIOT HA
COOBITHS, MIMEIOIIIE MECTO BHYTPH CHCTEMBI U IIPH B3aUMOJICHCTBHN ¢ BHEUTHEW cpenoif.5.CoOBITHA OTpaxaroT u3Me-
HEHUSI COCTOSTHHS MOZENH B IIPOCTPAHCTBE U BPEMEHH.
5.1.4.Tpe6oBaHusi, NpeabsiBJsieMble K I3bIKAM HMHTAIHOHHOT0 MOJeTUPOBAHHUS

Cosmenienue , Pazmep, M3menenust, BzamocBsizanHOCTb, CTOXaCTUYHOCTb.
5.1.5.0cHoBBI K1accHPUKAIUH SI3bIKOB MOACJTHPOBAHUS.

JIJ1 MaIMHHOTO MOJETHPOBAHUS CHCTEM MOTYT HCIIOJIB30BaThCs TPU BHUJA BHIUMCIECHUH, OCHOBAaHHBIX Ha NpHMe-
HEHUH aHaJOTOBOH, TMOPUAHON U 1IM(POBON BBIYMCIUTENBHON TEXHUKH. AHAIOTOBblE U THOPUAHBIC PEATH3YIOTCS HE
MPOTPaAMMHO, a ¢ UCHOJIb30BaHUEM IEKTPUUYECKHUX LIENeH, T.e. A3bIKM IPOrpaMMHUPOBAHUS HE MCIOJB3YyI0TCA. I Mo-
JISTMPOBAHUSI CUCTEM HCIIOJIB3YIOTCSI YHUBEPCAIBbHBIE U MPOLEIYPHO-OPHEHTHPOBAHHBIE S3bIKH OOLIET0 HAa3HAYCHHUS
(SIOH) u s13pIKM UMHUTAIIIOHHOTO MoenupoBanus (I1IM), T.e. ciennanu3upoBaHHbIE.
5.1.6.513p1ku MOAeIMPOBAaHUS HENPEPbIBHBIX CHCTEM

HenpepriBHBIE TIpoIIeCCH MOIEIUPYIOTCS C Hcmoab3oBanreM OBM u ananoroseix BM, npu atom OBM obmagaror
OoutpIeil HaEKHOCTBIO B AKCIUTyaTalliy M MO3BOJIAIOT MOIYYUTh OoJiee HaJeKHbIe pe3ynbTaTsl. HempepbiBHOE Tpes-
CTaBJICHUE CHCTEMbI CBOIUTCS K COCTABIICHHUIO YPaBHEHHsI, KOTOPOE YCTAHABIMBAET CBA3b MEXIY SHAOTCHHBIMH (BHYT-
PEHHHMH) W 3K30T€HHBIMH (BHEIIHMMH) NIEPEMEHHBIMHA MOJEIH, TIPH 3TOM MOTYT HMCIOJIB30BaThCS J[Ba THUIA ypaBHE-
HUH: au( pepeHInanbHbIe YpaBHEHNS, KOHEYHO-PA3HOCTHBIE ypaBHEHH. KOMOMHMPOBaAHHBIM Ha3bIBaeTCS IPEICTAB-
JICHHE CUCTEMBI B BUJIC TUIIOBOI CXEMBbI, B KOTOPOH y4acCTBYIOT TUCKPETHBIC M HENPEPhIBHBIC BETUYUHEIL.
5.1.7.513b1xn MOeTMPOBAHUS JTUCKPETHBIX CHCTEM

a) SI3BIKU COOBITUI

0) s3BIKH JEeHCTBUI

B) SI3BIKU IIPOIIECCOB

T') SI3BIKK TPAH3aKTOB
5.1.8.CpaBHenue 3¢ GeKTUBHOCTH AI3bIKOB MOJEJIMPOBAHUS

O1eHOYHBIE KPUTEPUH MOTYT HCIIOJIB30BATHCA M JUISl A3bIKOB HMHUTAILIMOHHOTO MOJICTIMPOBAHMS, U IS SI3BIKOB 00-
IIero Ha3HAYCHUS:
1.B03MO>XXHOCTB OIMCAHUS CTPYKTYPBI U AITOPUTMA TIOBEICHHS HCCIIEAYEMOM CHCTEMBI B TEPMUHAX SI3bIKA.
2.IlpocroTa MpUMEHEHHS UIsi IOCTPOCHMSI MOJENH, MAIMHHON peanu3anuy U o0paboTKN pe3ysbTaTOB MOJEIMPOBA-
HUSL.
3.IIpennodreHus MoJIb30BaTeNs: CTEIICHb YHUBEPCATbHOCTH SI3bIKAa U 3HAKOMCTBO MOJIB30BATEINS C 3TUM S3BIKOM.
5.1.9.Bb100p A3bIKa MOJIEJIMPOBAHNS CHCTEMBbI

Br16op s13p1Kka MOJETTHPOBAHUS CUCTEMBI OCHOBAH Ha KIACCHU(HUKAIINU S3bIKOB MMUTAIIMOHHOTO MOJICIUPOBAHUS U
Ha OIeHKe MX 3((PEeKTHBHOCTH M MOXKET OBITH NMPEJICTABICH B BHJE AepeBa pemeHud. Ilepen Tem, Kak IOIb30BaThCA
3THM JIEpEBOM PEUICHUH, HEOOXOIMMO pa3paboTaTh KOHIENTYAIEHYIO MOJENh CHCTEMBI, OCYIIECTBUTH €€ (opMan3a-
LUIO, BBIMOJTHUTH aITOPUTMU3ALUI0 MOJIENU, MALIMHHYIO peann3anuio.Ficxoas U3 NOCTaHOBKY 3a1a4i MOJAEIUPOBAHUS
KOHKPETHOH CHCTEMBI, IIOCTABJICHHBIX I1eJIeH, BEIOPaHHBIX KPUTEPHEB OLCHKH 3(PPEKTUBHOCTH ¥ OTPaHMYCHUH JIeTal0T
BBIBOJIBI O Pa3MEPHOCTH 3a4a4l MOJICIUPOBAHMUS.

Tema 5.2. IlakeTbI NPUKJIATHBIX IPOTPAMM MOJEINPOBAHUS. ABTOMATH3UPOBAHHBIC CHCTEMbI MOJCTHPOBAHUSA
5.2.1. Haznauyenmue u cocras IIITM

[IIIM — npo6ieMHO-OpHEeHTHPOBAHHBIE KOMIUIEKCHI U aBTOMAaTH3WPOBAaHHBIE CUCTeMBI MojenupoBanus (ACM), kxorto-
pBI€ TOJDKHBI MTOBBICUTH 3(P(QEKTHBHOCTD BBIITOJHEHHS MOJIH30BATEIIEM CIIEIYIOIINX IPONeayp: peodpa3oBaHue K TH-
MIOBBIM MaTeMaTHYECKHM CXeMaM 3JIEMEHTOB MOAETHPYEMOHN CHCTEMBI U ITOCTPOCHHUE CXeM COMNPSDKEHHUs; 00padoTka u
aHaM3 pe3yJIbTaTOB MOJCIHUPOBAHNS; PeaIn3allisl HHTEPAKTUBHOTO PEKUMa C MOJIB30BATENIEM B IPOIECCe MOJECIUPO-
BaHus. B cocraBe II[IM BBIIEISIOT TpU KOMIIOHEHTA: (YHKIIMOHAJIHHOE HAIMOJHEHHE; SI3bIK 3aJaHHA; CHCTEMHOE
HaIOJIHEHHE.

5.2.2.ABTOMATH3HPOBAHHBIE CHCTEMbI MO/ICJIMPOBAHNS.

Crpykrypa ACM: (1 ¢opmuposanue BJ] 06 o6vexre moaenuposanus (BJ10); (2 mporpamma dopmuposanus BJI o
MauHHOM dKkenepumente (B/1D); (3 mporpamma MoenMpOBaHus IPOLECCa TOMYUCHHUS JaHHBIX O TNIAHUPYSMOM JKC-
HEePUMEHTE, T.¢. 0 (haKTOpax, peaklusiX, HaYalbHBIX COCTOSHUSX U T.1.; (4 mporpamma ucrnons3oBanus B/13, a uMeHHO
BeiAeneHue ceeaeHui u3 BJ10, HeoOX0MUMBIX M JOCTATOYHBIX IS pealn3alii MAaIIHHHOTO dKkcnepumenTa; (5 mpo-
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rpaMMa KOPPEKTUPOBKH BBEJICHHOM HH()OPMAIIUK O MALIMHHOM JKcrepuMenTe; (6 mporpamma pacroioxeHust HH)op-
MallM¥ B apXUBAaX, BHEUIHEN W ONIEPATHUBHOMN MaMSITH.

Pasnen 6.0cHOBBI TEOPUM MACCOBOI0 00CIyKUBAHUSA
Tema 6.1.0cHOBHBIEe KOMIIOHEHTBI M XapPAKTEPUCTHKH MO/ieJIeil MaccOBOro 00C/IyKUBAHMSA.
6.1.1.Teopusi MaccoBoro o4c.Iy;KUBaHUS -

Paznen uccienoBanus omeparyii, KOTOPEIH paccMaTpHUBAaeT MPOIECCH OOCITYKHUBAHUS, T.€. YIOBIETBOPEHHS 3a-
MPOCOB, WM 3aKa30B, KOTOPBIE XapaKTEPU3YIOTCSl HAIMYUEM COCTOSHHUS OXKUAAHUS, SIBIISIOIIETOCS CIIEICTBUEM BEPO-
SATHOCTHOTO XapaKTepa BO3HUKHOBEHHS IMOTPEOHOCTEH M MX yJOBIETBOPEHUSI COOTBETCTBYIOIIMMHE 00CTY KUBAIOIMU
cucremami. Llenp paszjena — KOHTPOJIb HA OCHOBE pacueTa KOJMYECTBEHHBIX MOKa3zaTeJeld CHCTEM MacCOBOTO 00CIy-
JKMBaHHS, KOTOPHIE XapaKTEpU3yIOT ONEPalMOHHbIE BO3MOKHOCTH TakUX cucTteM. OCHOBOM SIBISIETCS TEOPHSI BEPOSIT-
HOCTH M TE€OpHs CIy4alHbIX rpoiieccoB. TMO ycraHaBiIMBaeT 3aBUCUMOCTh MEXKIY: XapaKTepoM IIO0TOKa 3asiBOK; KO-
JMYIECTBOM KaHAJIOB;

UX MPOM3BOIUTEIBHOCTHIO; IpaBmwiiaMu padoTsl CMO; 3¢ (G eKTHBHOCTHIO 00CTYKUBaHUS.
6.1.2.0cHOBHBIe KOMIOHEHTHI H XapaKTEePUCTHKHU Mojiejieli MaccoBOro o0cay:KuBaHUS

O0pa3oBaHue o4epean 3asiBOK Ha 00J1y:kuBaHue. [locTynuB B 00CIyKMBAIOIIYIO CHCTEMY, TPEOOBaHHUE, WU 3a-
sIBKa TIPUCOCTMHSACTCS K ouepeqn APYrux (paHee MOCTYMHUBIINX) TpeOoBaHUi. OOCITyKHBaIOMIHMIA y3€T CUCTEMBI (TIpH-
60p) BBIOMpaET OAHO M3 HAXOIIIUXCS B odepeny TpeOOBaHUM, YTOOBI MPUCTYNNTH K ero odcmyxuBanuto. [locie 3a-
BepIICHHs ITpolrecca 00CIyKMBAaHHUS OYEPEAHOr0 TPeOOBaHMSI CHCTEMa MPUCTYNAET K OOCIY)KUBAHHUIO CIIEIYIOLIETO,
€CJI1 OHO B )laHHbIﬁ MOMCHT BPCMCHU HAXOAUTCA B 6.]'[01(6 OXXHJJaHHs.

OcHOBHBIE 3JIEMEHTHI CHCTEMbI MACCOBOT0 00CTY:KUBAHMS: 325 BKH Ha 00cCiyXnuBaHue (TpeOOBaHUs), KOTOPHIE
MOT'yT OBITH MOCTyNnarolmuMu B CUCTEMY U BI)I6I)IBaIOHII/IMI/I N3 HCC — BXOJHBIC M BBIXOJHBIC ITOTOKH,; MCXaHHU3M OGCHy-
JKMBaHUS; TIPH 3TOM OH MOJXKET BBICTYIATh B POJIM OOCITY)KHBAIOLIEH CUCTEMBI B LIEJIOM; JIMOO 00CITyKUBAIOLIHE Y3JIbI
(npuGOpBI) — B ciIydyae MHOTO(GAKTOPHOTO ¥ MYJIbTUKAHAJIBHOTO O0CTY )KUBaHUSI.

DyHKIUOHATbHbIE BO3MOKHOCTH JIF000H MOJICITN CHCTEMbBI MacCOBOTO OOCITY>KHBAHUS ONPEACIAIOTCS CIETYIOMNMHI
¢daxropamu: (1) PacnpeneneHre MOMEHTOB IOCTYIUICHUS TPEOOBAHUN — €IUHUYHBIX (MHIUBHAYAIbHBIX) MM TPYIIIO-
BBIX. (2) PacnpenencHue BeposTHOCTEH NMPONOIDKHUTEIBHOCTEH 00CTyKiBaHHsA. XapakTepucTHky (1) u (2) omucHBaOT
NOBEJCHIE BXOIHOIO M BBIXOJHOrO MoTOKa 3asBoK. (3) Kondurypamus obcmyxusaromeil cucreMel. OOCIyXuBaHHE
MOXKET OBITh:IIOCIICA0BATEIbHBIM, TIaPAJIICIbHBIM, TOCIIEI0BATENbHO-TapalieNbHbIM; (4) JucouIUIMHA OYepenau, T.c.
MPUHIHUIIBI, B COOTBETCTBUH C KOTOPBIMH IOCTYTIAIOIINE Ha BXOJ CHCTEMBI TPEOOBAHMS MOIKITIOYAIOTCS U3 OUEpean K
npoueaype o0CIyKHBaHUS.

(5) TpuopureTHbie XapakTepuUCcTHKN obcayxuBanus. (6) Bmectumocts 6m0ka oxumanuil (IomycTHMas JUTHHa odepe-
1m). (7) EMKoCTh (MOIITHOCTB) HCTOYHMKA TpeGoBanuii. (8) MakTopbl, 00yCIOBICHHbBIE YIACTHEM B CHCTEME MacCOBOTO
o0cCTy>)KMBaHH 4eJIoBeKa MO0 B KaueCTBE IOJIb30BATENs, IMO0 B Ka4eCTBE UCTIONHUTENS (dJIeMeHTa cucTeMsl). buxe-
BHOpAJIbHbIE XapaKTEePUCTUKH.
6.1.3.XapakrepucTuku 3¢ (PpeKTUBHOCTH 00CTYKUBAHUA:

- CpenHee KOIMYECTBO 3asBOK, 00CITYXEHHBIX B €AMHUILY BpeMEHH (TIPOIyCKHasi ciocoOHOCTh); CpeHMil TPOIIEHT
3as1BOK, mokuaarommx CMO HeoOcmy)eHHpMI; CpenHee BpeMst OKuIaHus B ouepenu; CpeaHuit T0X01, MPHHOCUMBIHA
CMO B e.BpeMEHHU.
6.1.4.Buabl ¥ XapakTepUCTUKA MAPKOBCKHUX MPOLECCOB

Cayuaiinsiit npouecc (CII), mpoTekaromuii B cucreMe S, Ha3bIBaeTCSI MAPKOBCKHM,

eCITH JUTS KaXK[0r0 MOMEHTA BPEMEHH L, BEPOSTHOCTH T000r0 COCTOSHMS CHCTeMbI B OyaymteM (mpu t = t, ) 3aBucut

TOIIBKO OT €€ COCTOSIHMA B HacTosimeM (pu £ = t, ) M He 3aBUCHUT OT TOrO, KOT/Ia M KAKHM 00pa3oM CHCTeMa TIPHIILIA
B 3TO COCTOSTHHE (T.€. KaK IIPOIeCcC Pa3BUBAJICS B MPOIIIJIOM.

CII ¢ IUCKPETHBIM BpEMEHEM- TIEPEX0]] CHCTEMBI 3 COCTOSIHHS B COCTOSIHHE BO3MOJKEH TOJIBKO B 3apaHee PUKCHPO-
BaHHBIE MOMEHTHI BpeMeHHU.Ecii B mi06b1e MOMEHTHI BpeMeHH, To - CII ¢ HenmpephIBHEIM BPEeMEHEM.

Busr moToKoB: cTanMOHAPHBIN 0e3 moc/aeaedcTBUA: eCiIi I JIIOOBIX HETepeceKalonINXCsl yIaCTKOB BPEMEHH
YHUCIIO COOBITHH, MOMAAIONINX HA OJAWH W3 HHUX, HE 3aBUCHUT OT TOTO, CKOJIBKO COOBITHI IOMAN0 HAa Jpyrue. OpaAMHap-
Hblii: ecin P monmaganus Ha h 1yx coObiThii wim Gojiee MpeHeOPEKUMO Majla TI0 CPABHEHHIO ¢ P momagaHust opauHap-
HBIX COOBITHH. MPOCTEHIINI MyacCOHOBCKHIA.

TEMA 6.2. BxogHo#i 1 BBIXOHOM MOTOKH B CHCTEMaX MacCOBOI0 00C/IyKNBaHN.

6.2.1.Poab MyacCOHOBCKOT0 M IKCMOHEHIHAIBHOIO pacnpeiejeHuii B TEOPHMH MACCOBOI0 00CTYKHB aHNA.

[Ipomeccsl MaccoBOro 0OCITy)KMBaHUS XapaKTEPU3YIOTCSI CIICAYIONIMMHU CBOHCTBAMHM BXOJHBIX U BBIXOAHBIX IMO-
TOKOB!

IMoTok coObITHII — TTOCTIEAOBATETHFHOCTh OJHOPOJHBIX COOBITHH, CIEAYIOMINX OJIHO 3a APYTMM B CITy4JaiHbIE MO-
MEHTHI BpEMEHH.
1.BepOsATHOCTh HACTYIUICHHS COOBITHS (TTOCTYIICHHE B OOCITY>KHBAIOIIYIO CHCTEMY TpeOOBAaHHMHA MM BBIOBITHE W3 CH-
CTeMBI 00CITy/KHBAEMOTO KIMCHTA B MHTEPBAlC BPEMCHH t:t+h ) 3aBUCHT TOJBKO JIMIIb OT BEIWYUHBI N, T.c. BEPOAT-

HOCTH HACTYIIJICHUSA TAKOI'O COOBITHS HE 3aBHUCUT HHU OT KOJIMYECTBA CO6BITPII>1, HNMECBIIUX MECTO 1O MOMCHTA BPEMECHHU t,
HHU OT PACIIOJIOKCHUA t Ha ocu BPEMCHH, T.€ MOACIIUPYIOTCS CTALITMOHAPHBLIC MMPOLECCHI;
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2.BEpOSATHOCTD pean3alny COObITH Ha OECKOHEYHO MasioM oTpe3ke Bpemenu h Gosbiue 0, Ho meHbie 1.; 3.Ha Gecko-
HEYHO MajioM oTpeske h peanusyercs He Gomee 0OAHOTO COOBITHSL. DTH CBOICTBA HCIONB3YIOTCS IUIsI OLCHKH BEPOSITHO-
CTH HACTYIUIEHUS N COOBITHIA B MHTEpBaje BpeMenu t — Py(t).

6.2.2.Anroputm coctaBiienus ypapHenuii Koamoroposa

P, = A — IIOTHOCTH EEPOATHOCTH MEpexoAa (cpenHee KOIMYECTBO NEPEXOAOB B €AMHMILY BpeMeHH). 1.B neBoit uactu

KaXI0TO ypaBHCHHUSA — IPOU3BOAHAS BEPOSATHOCTHU COCTOSAHUS, ITpaBast — COACPIKUT CTOJIBKO CJIara€MbIX, CKOJIBKO
CTPEJIOK CBA3aHO C JaHHBIM cocrossaHusIM.2 . Ecin CTpEJIKa HaIIpaBJI€HA U3 COCTOAHMA, TO CJIara€Mo€ HMMECT 3HAK «-»,
WHaye — «+». 3. Ka;x,uoe cJ1aracMocC paBHO NPOU3BCACHUIO IMJIOTHOCTHU BEPOATHOCTU NIEPEXOAa COOTBeTCTByIOIHeﬁ
CTpeJ'IKe), yMHO)I(eHHOﬁ Ha BEPOATHOCTL TOT'O COCTOSIHUSA, U3 KOTOPOT'O HCXOAUT CTPCIIKA.

6.2.3.XapakTepucTHKH BXOHBIX NOTOKOB

Bce pacuersl mpou3BOASTCS B MPEAIIOI0XKEHHH, YTO BCE NOCTYNAIOIINE B CHCTeMY TpeOoBaHHs 00s13aTeIbHO TP HU-
COGIMHSIOTCS K OYEPEH, U HE TMOKHIAI0T CHCTEMY JI0 TeX IOp, MOKa UX He 00cIyxaT. B Teopun maccoBoro obcmysxu-
BaHMS TAKHUE CTOXACTHUYECKHE NPOIIECCH HA3BIBAIOTCS MPOLECCAMH «YHCTOro poskaeHus». Heodxomumo onpenennts
BEPOSATHOCTh HACTYIUICHHUsI COOBITHIA 3a HHTepBat BpeMenu t - Py(t) mpu h—>o0 1 n>0.

t

Pemenue nuddepeHnnanbHO-pa3sHOCTHRIX YPaBHEHHUM, T.C. BETHYHHA p.O-= @ e”, n=0, 1,2, ..., T.e. pactpese-
n n!

JICHHE BEPOSTHOCTH Pp(t) HOMUNHSAETCS MyaCCOHOBCKOMY PACIIPEACICHUIO CO CPSIHUM H AUCTIEPCHEH PaBHBIMHU At.

6.2.4.XapaKkTepuMCTHMKHU BHIXOJHBIX IOTOKOB

[Tpouecc Ha BBIXOJE CHCTEMBI PacCCMaTPHBAETCS B NMPEAINOJIOKEHHH, YTO CHCTEMa HauWHaeT (yHKIUOHHPOBAThH
Npy HaM4uu B Hell N KIIMEHTOB WIIM 3asiBOK, KOTOPBIE BBIOBIBAIOT M3 CHCTEMBI IIOCIIE 3aBEPILIECHUS UX 00CITY>KUBAHUS C
MHTEHCUBHOCTHIO L. COOTBETCTBYIONINE CTOXAaCTHYECKHE MPOIIECCH HA3BIBAIOTCS MPOLEcCaMM «4HCTOM rudesnm».

Pe3ysbTar pelieHus COCTaBIEHHOM CHCTEMBI: q.0- (M)r:le’“ ,rmen=0,1,2,... u q,® :1,Ni q.0

: n=0
Paspnen 7.Cucrembl MmaccoBoro odcayxusanusa (CMQO).
Tema 7.1.CMO npu HaJIM4YMHU BXOJAHOI'0 U BHIXOIHOT'O IOTOKOB.

7.1.1.XapakrepucTuka uaeHTuGpuKaAUOHHOH cTpyKTYphI Kenganna

Jus obozHaueHus mob6oit CMO ¢ mapauieTbHO paOOTaIOMMMHU Y3JIaMH HCIONB3YIOT 00o03HadeHHs KeHpamma
(alblc):(d|e[f), rme a — pacnpeneneHre MOMEHTOB MOCTYIJICHUS 3asIBOK B CUCTEMY; b — pacmpeseneHue BpeMeHH 00-
CITY)KUBaHUS (BBIOBITH); C — YHCIIO MapauieNbHO QYHKIMOHUPYIOMIKX Y3JI0B [1;00); d — AuCUMILIMHA OYepeaun: epBbIM
MPUILENT, IEPBbIM YIIEN; HOCJIEAHUM MPUILEN], IEPBbIM YIIEeN; cily4daiiHas; G — IMCIMIUIMHA OYepelly He PeriiaMeHTHPO-
BaHa, T.€. CaMa CHCTEeMa OMpeAeisieT MOPSAA0K BBOJA TpeOOBaHMH B pexkuMe OOCITYKUBAaHUS;, € — MAaKCUMAaJIbHOE YHCIIO
JIOMTyCKaeMbIX B CHCTEMY TpeOOBaHHIA (3asSBOK), KOTOPOE PABHO YHCIy TpeOOBaHMIA B Ouepeau + YUCIO TPeOOBaHUA,
HaXOIIIHUXCS HA 00CTY)KUBaHUH; f — eMKOCTD HCTOYHHKA, TEHEPUPYIOLIETO 3asBKH [ 1; ).

7.1.2. AIropuT™ M YCJIOBHS OTIpe/ie/ieHNsI OCHOBHBIX ONlepPallHOHHBIX XapakTepucruk CMO

Koneunasi nesib Mcc/eI0BaHUS CHCTEM MaccOBOr0 00CaIy:KHUBaHUSA — pa3paboTka KpurepueB 3PGEeKTUBHOCTH
(hyHKIIMOHMPOBAHUS CHUCTEM, JUIS Y€ro HEOOXOANMO ONPENENUTh PEKUM (YHKIIMOHUPOBAHUS CHUCTEM, TAK KaK MpoTe-
KaloIlle B HUX MPOLIECCHI 3aBUCAT OT BPEMEHHU.

Br1ienstoT: HeyCTaHOBUBILIHMHCS CTOXaCTHYECKUH PEXHUM, CTOXaCTHIECKUI CTAMOHAPHBIA PEXUM.

[Ipy BBHINOITHEHNH YCIIOBUS CTAIIMOHAPHOCTH MCHOJB3YIOTCS CIIEAYIONINE OTIepalliOHHbBIE XapaKTEPUCTHKH CHCTEM
MaccOBOT'0 0OCITyKHBaHHUS:

Pn — BEposITHOCTH TOTO, YTO B CHCTEME HAXOJTCs N 3asBOK (KIMEHTOB); L — cpeHee 4ncino, HaXOIMIIUXCS B CH-
CTeMe KIHMEHTOB (3a4BOK); Ly — cpeHee YnCI0 KIMEHTOB B o4epeay Ha obciyxusanue; W — cpeiHss IPOJOIIKUTENb-
HOCTb NpeObIBaHus KiueHTta B cucreMe; Wy — cpeliHsas NpoJ0KUTEIbHOCTD TPEOBIBAHMSA KIMEHTA B 0KMIaHUH 00CITy-
KUBaHUS (B OUepen).

Tema 7.2.CMO pa3au4Hoii koHpurypauum.

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

s ompeneneHus BEPOSTHOCTH Pn HE3aBUCHMO OT BHIA CHCTEMBI HEOOXOIMMO PEIINTh IBE 3aJadd: MOTyYUThH
ypaBHEHHE B KOHEYHBIX PA3HOCTSX IJIs Pn(t); MPH COOTBETCTBYIOIIMX YCIOBHAX MEPEUTH K HpenesaaM npu t—oo u no-
JTy9uTh GOPMYITy IS Pp, COOTBETCTBYIOIIYIO KOHKPETHOMY PEXHMY pPabOTHI MCCIeIyeMOoro mpomuecca (o aHaJIOTHH C
WCCIIeIOBAaHUEM IPOIIECCOB YHCTOTO POXKISHUS Y YUCTOU THOEIH).

W o=—2%
u l-p T ul-p

2
L1 ,Lq:LS,’i,L, L__»

__P i
= W. = =
= T4 ul-p

1-p

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

Cucrema pacrionaraeT oJHUM OOCITYKHMBAIOIIUM Y3JIOM, ¥ BBOASITCS CIIECAYIOIIUE MIPEAIIONO0XEHNUS: BXOJHOH MTOTOK
SIBJISIETCS MTyaCCOHOBCKHM C MapaMeTpoM A; pacrpelelieHue MPOJ0IKUTEILHOCTH O0CIY)KUBAHUS SIBISETCS MPOU3-
BOJBHBIM €O cpexHuM 3HaueHueM E(f) u gucmepcueit var(t); BBIMONHSAETCS YCIOBHE CTalMOHAPHOCTH, T.C.
p=1-E(t)<1.
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Jiist cucTeM Takoro Kijacca M ¢ TaKMMH TPEIIOJIOKEHUIMH UCTIoNb3yeTcs Teopus [lomtayeka-XuH4nHa JUIs onpe-

JETCHHSI CPEAHEr0 YHCIIa HAXOSIIMXCS B cUcTeMe 3as1BOK (Ls):
A% E2(t) +var(t)
Ls=4-E(t)+————-
2 1-1-E(t)
7.2.3.(M/M/1): (GD/N/0)
MaxkcumanbHas 1iuHa odepeau - N-1, T.e. npu Hanuyuu B cucteMe N TpeGOBaHUI HH OZJHA U3 HOTIOJTHUTEIb-

HBIX 335BOK B 0JIOKE 0KHJAHMI HE MOKET IIPUCOEAMHUTBLCS K OUeper. XapaKTePHO TO, YTO Aypy<A. Juddepennuans-
HO-Pa3HOCTHAs CHCTEMa YpaBHCHHI MMeEeT TaKoi jke BHZ, KaKk U Ipeablayinas Moiens. T.K. BEpOsSTHOCTh TOTO, YTO
TpeOoBaHNE HE MOXET NMPUCOSTUHUTHCS ouepenu paBHO Py, To mons TpeGoBaHUil, KOTOPHIM Pa3perIeHo BOUTH B OJIOK
oxunannii cocraBut 1-Py=P(n<N). [Tpuuem, 1apd=A(1-Py), Ls=Lg+ add/u, Wa=La/ 2add, Ws=Wg+1/u.
7.2.4.(M/M/C) : (GD/oo/0)
Lenp cucTeMBI — MOBBIIEHNE CKOPOCTH OOCITY)KMBaHHMS 110 CPAaBHEHHIO C OJHOKaHAJIBLHOM CHCTEMOH 3a CHET TOro, YTO
OJTHOBpeMeHHO o0ciyxuBaercsi C 3asBoK. J[aHHas cuTyanus S5KBUBaJI€HTHA HCIIOJIb30BAaHUIO OHOTO Yy3I1a, OBICTpOAe -
CTBHE KOTOPOTO MOXKET M3MEHSTHCS, YBEJIIMUMBAsICh B N pa3, IPU HAIMYUM B cucTeMe N 3asiBoK. Ecimu N=C, To MHTEH-
CHBHOCTb BXOJIHOTO (BBIXOJIHOTO) MOTOKA COCTaBHT Cf, eciu N<C, To nu<cu. JI7s aHamM3a JaHHOH MOJENU CTPOMTCS
000011IeHHas OXHOKaHAIbHAS MOZENb, B KOTOPOl MHTEHCHBHOCTH BXOJHOTO MOTOKA M CKOPOCTH OOCITY)KUBAHUS 3aBU-
CAT OT N, T.€. BMECTO A Uy paccMaTpuBaeTcs A, , un. [Ipennocbuika: An=A4, un=nu npu N<C, un=cu upu N>C. MoxHO 1O-
JYYUTh OLICHKH VIS BCEX ONEPALIMOHHBIX XapaKTEPUCTHK CHCTEMBI.
7.2.5.(M/M/C):(GD/N/w0)
¢<N. MakcumanpHas JUIMHA oYepey He npesblmaer N-C.

Ls = Lq + (C _6) — Lq + /13¢¢ , C - CpeaHee KOJIUYCCTBO MPOCTANBAIOIIMX Y3JIOB, C- C - CpEIHEE KOJIUYCCTBO 3arpy-

JKEHHBIX y370B, u(c- € ) — GaKkTHIecKoe KONUIECTBO KIMEHTOB, OOCIYKUBAEMBIX B €JMHHUILY BPEMEHH COCTABIIACT Asgq-
7.2.6.Mopaenb camoo6cayxuBanus (M/M/w) (GD/oo/o0)

CaM KIIMEHT BBICTYIIAaeT B KadecTBe y3ia oOcimyxuBaHus. s BeIBoAa (OpPMYJ HCIIOIB3YETCsl BCIIOMOTATENbHAsT MO-
neib (Mpy/Mp/1) (GD/oo/0),

JUTS KOTOPO#t A=A U up=nu eciu n>0.

7.2.7.CMO c npuopuTeTaMH.

[Ipeanonaraercs, 4To y BX0/a B 0JIOK 06CHy:KuBaHus HOPMHUPYIOTCS HECKOJIBKO ouepeneii 1 =1...n, B Kaxmoi u3
KOTOPBIX TpeOOBaHMs MMEIOT ONPENEICHHBI YPOBEHb IPEINOYTHTENFHOCTH. [IpHHATO cunTaTh, YTO NepBas ouepenb
o0J1aiaeT caMbIM BBICOKHM, @ IOCJEIHSSI — CaMbIM HU3KHUM IPHOPUTETOM Ha oOcCiykuBaHHe. YacToTa MOCTYyNIeHUS
3asiBOK U MIPOJOJDKUTEIBHOCTD UX O0CITYKUBaHHUSA MOKET ObITh HEOJMHAKOBOM JUIS pa3IMYHBIX OYepeeif; npeamnouara-
etcs aucrumuinHa oyepeau ITEPIITIO, mpu aToM 06CTyKMBaHHE MOXKET OCYIIECTBIATHECS B COOTBETCTBHH C OJHUM H3
NPaBWI: MPABHJIO NpepbIBaHus, npaBuio 0e3 npepoiBannii (NPRP). PaccmaTpuBaroTest Kak 0JIHO-, TAK U MHOTOKa-
HalbHBIE cucTeMsl (Mozenu). B (1) ciiyuae BXOASIIMI MOTOK SBISIETCS ITyaCCOHOBCKHM, a pacIpesieleHHe BpeMeHHU
IpoIeayp oOCIyKHBaHHUS — IPOU3BOJIbHOE. Bo (2) ciydae M BXOASIINMA, U BRIXOAAIINM HOTOKH SIBJISIOTCS ITyacCOHOB-
CKUMH.

7.2.8. Tannembl o4epeneit

PaccmatpuBatorcst IlyaccoHOBCKHE MPOLIECCHl B CHCTEMAax, KOTOPBIE XapaKTepH3YIOTCs ITOCIIeI0BAaTEIbHBIM pacipeie-
JIeHUueM Y3108 obcirykuBanus. [Ipomecc oOcmy>KUBaHUs 3aKaHIMBAETCS TOJIBKO MOCTIE MPOXOXKIICHUS 3asBKH Uepe3 BCe
y3iel o0cmyxuBanus. JByxda3Has Mozxens ¢ 0-0if BMECTHMOCTBIO — MOJIEIb SIBIISIETCSl OHOKaHAIBHOM. Conepxut 2
y351a obcimykuBaHus (QYHKIHMOHUPYIOIIMX B TaHJaeMe. BBoanTCs yciioBHE: HENOIyCTUMOCTH 00pa3oBaHMs odepeneh
BO3JI€ y3JIOB 00CTyXHUBaHUA. J{JIsI MOCTPOEHHS MOJIENH Hal0 HICHTU(UIPOBATH COCTOSHUE CUCTEMBI B ITPOM3BOJIBHBIN
MOMEHT BPEMEHH, KOT/Ia KaXKIBII U3 Y3JI0B MOXKET OBITh 3aHAT WM CBOOOeH. [Ipy 3TOM cunTaeTcs, 4To MEepBBHIN y3eI
3a0JIOKMPOBaH, €CIIN 00CITy)KUBAHHE 3[I€Ch 3aBEPIICHO, a BTOPOH y3€J1 HE TOTOB K IIPHEMY 3asiBKH, T.K. OH 3aHSAT MPOIle-
Iypoit obcmyxkuBanus. T.K. o0pa3oBaHHe ouepenu 3alpeimieHo, TO 3asBKa, OOCTYXKCHHAs MEPBBIM Y3JIOM, HE MMEET
MIPaBO HA OXHJIAHHUE B IPOMEXKYTKE MEKIY IIEPBBIM H BTOPBIM Y3JIOM.

Pazgen 8.IlpakTHyeckoe npuMeHeHHe TEOPHH MacCOBOI0 00CIy:KHBAHHA.
Tema 8.1.IIpo6siemsl Mmogeauposanus CMO.

8.1.1.I1po0JieMbI CJI0KHOCTH M THOKOCTH MaTeMaTHYeCKUX MojieJieil 00c/Ty:KuBaHusl

[Mpaktryeckoe npumenenne TMO mpearnonaraer: a) BEIOOP MOAXOMAIIEH MaTeMaTHYECKOH MOJIEINH, aeKBAaTHO
MPE/ICTABISIIONIEH PEealbHYI0 CUCTEMY C TeM, YTOOBI ONpPENENUTh ONEPAlMOHHBIC XapaKTEPUCTUKU HCCIEAYEMOW CH-
CTeMbI; 0) MPaKTUYEeCKOe HCIIOJIb30BAaHNE MOJyYCHHBIX pe3yiabTaToB.KajkeTcs, Momenn MaccoBOTO OOCITY)KHMBAHHS BO
MHOTHUX PE€AJIBbHBIX CUTYyallUAX, HA HepBHﬁ B3I, TPUMCHUTH HEBO3MOXKHO. O}IHaKO TPYAHOCTH MOKHO OJOJIETH O~
HUM U3 cienyronmx crnocobos:Crnocod 1: MOXHO MOAMGMHUIMPOBATE CTPYKTYpPHO-(YHKINOHATIBHBIE XapaKTEPHCTUKH
060ny>1<nBa}ome CHUCTEM Tak, YTOOBI YHUCTO JTOTHUYECKUM IMYTEM OOCTHUYDb XKEJIATCIBbHBIX OINCPAMOHHBIX MoKa3aTejie
3TOH CHCTEMBI M OHOBPEMEHHO CAENATh PACCMATPUBAEMYIO CHCTEMY MacCOBOTO OOCITyKHBAHUS MO NAIOIICHCS aHAIH-
3y ONHOM M3 CTaHIApTHBIX MaTeMaThdecKux Mmojened; Crnoco® 2: MOXXHO NPH3HATH CIPABEIJIUBBIMH HEKOTOPBIE
YIPOIIAIOIIUE MPEANOI0KEHHS OTHOCHTENBHO PeasbHOI 00CIIy>KMBAIOIIEH CHUCTEMBI, H, CIEJOBATEILHO, BO3MOXKHO
NPE/ICTaBUTH €€ C IIOMOILBIO ONPEEICHHON MaTeMaTHUecKoil Moieny 6e3 pHcKa MOIYyYUTh CYIIECTBEHHbIE OIINOKH B
YHCJICHHBIX OLIGHKaX OINEPAIllMOHHBIX XapaKTEpUCTUK cHcTeMbl. Crioco0 2 Gosiee MepCHeKTUBHBIM — OH YBEITUYUBAET
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KPYT 3a/1a4, PeIICHUE KOTOPBIX MOXET OBITh 00ECIICUYCHO MyTEM HCIIOJIB30BAHUS yKE pa3pab0OTaHHBIX MOJIEICH U METO-
JIOB.
8.1.2.Buast CMO no agekBaTHocTH NpuMeHeHusi TMO
1. CTeneHp CIIOKHOCTH

Kraccuueckne Mozmenn MacCOBOTO OOCTYXHBAHUS CTPOSITCS W MCIIONB3YIOTCS B HPEAIIONIOKEHHUH, YTO KaK Xa-
PaKTEPUCTUKA BXOMAIIECTO MOTOKA, TAK M MOKA3aTeNH, OTHOCSIINECS K 00CIy)KMBarOIIeMy IpruOopy, MpeacKa3yeMbl U
MOTYT OBITh IIPEACTABICHBI KOMNIECTBEHHO. ECIIN MCXOMUTH U3 3TOTO IOJIOKEHHSI, TO OCHOBHEIE CHCTEMBI, BCTpEJalo-
IIMECS B PEalTbHOM KHU3HH, MOKHO pa3ouTh Ha 3 kateropun: CMO, B KOTOPBIX B Ka4eCTBE KIUCHTOB U OOCITYKHBAIO-
IIMX CJMHUI] BRICTYIAIOT JIOJH; HOJIYaBTOMATHICCKHE CHCTEMbI, B KOTOPBIX B KAUECTBE KIUCHTOB WM OOCITY:KHUBAIO-
IIUX €UHUII BBICTYNAIOT JItOU. (PEMOHTHBIN LIeX — «KIUEHT» TEXHUYECKOE YCTPOUCTBO; @ PEMOHT — MPOU3BOAUT «Me-
XaHUK»); aBTOMaTHYECKHE.

Tema 8.2. Ilpuknaansie 3aqaun TMO
8.2.1.IloaroroBKa MCXOAHBIX JAHHBIX M NIPOBEPKA TUIOTE3
Kak MbI 0T™MeUaH BbIlIE, BBIOOP METOA ISl HCCIEeN0BaHMS (DyHKIIHOHAIBHBIX XapaKTEPUCTHK CHCTEMBI ONIPEEIISIETCS
3aKOHAMH PACIpEeeNICHUs] MOMEHTOB MOCTYIUICHNSI KJIIMEHTOB M IPOJOJDKUTENLHOCTH 00CTy ) kuBaHus. UTOOBI ycTaHO-
BUTbH XapakTep paclpeielcHns], HeOOX0IUMO OCYIIECTBUTh HAOMIOACHNUS 32 PealbHO (QYHKIMOHUPYIOLMIEH CHCTEMOH 1
3apErHCTPUPOBATH PAIBI YHCEN, IOIyJaeMbIX B X0¢ HaOmroneHuil. [Ipu 3TOM BOZHHMKAIOT BONPOCHI: KOLJIA OCYIIECTB-
JSTh HaOJIOIeHNsA? KaKuM 00pa3oM CHCTEMaTHU3NPOBATh JaHHbIE?
8.2.2.I1po0JieMbI onpeeieHHs ONTHMAJILHOT0 YPOBHS 00C/IY:KMBAHUSA
Mopenu co CTOMMOCTHBIMU XapaKTEPUCTUKAMK CTPEMSITCSI YPAaBHOBECUTD JIBa KOHMIMKTYIOIMX CTOUMOCTHBIX MOKa3a-
tensi: 1) 3aTparbl Ha 00CITy)KMBaHHE WIN NPUOBLIb, MTOJy4aeMas 3a c4eT npepocraBieHus ycuyr; 2) [lotepu npudsuiy,
00YCIIOBIICHHBIE 33JICP>)KKaMH B IIPEJOCTABICHUH YCIYT (BpeMsl O)KUAAHUS KIUEHTA).
OnrtuMaibHBI YPOBEHb 00CIY)KMBaHHS BHIOMPAETCS TaKMM 00pa30M, YTOObI 3HAUCHHUE CYMMBI PacCMaTpUBAEMbIX I10-
KazaTesnell (IpH yCJIOBHM MX CONOCTaBUMOCTH IO BPEMEHH, T.€. JOJKHBI ObITh OTHECEHBI K OJIHOM M TOM K€ eJMHULIC
BpPEMEHH) OBUI0 MUHUMAJIBHBIM.
8.2.3.Mopes c0 CTOMMOCTHBIMH XapPAKTEPUCTUKAMH
Takue Mozenn MaccoBOTO OOCITYKMBAHUS HANpPAaBJICHBI HA ONpPEIEIICHHE TAaKOTO YPOBHS (DYHKIIMOHHPOBAHUS 00CITy-
JKUBAIOIINX CHCTEM, TIPH KOTOPOM JOCTHTACTCSI KKOMIIPOMHCC) MEKIY CIEAYIOINMHI ABYMS SKOHOMHYECKUMH MTOKa3a-
TENSIMH: - IPUOBLIBIO, TTOJTydaeMOH 3a CUET MPEAOCTaBICHUS YCIyT; - MOTEPSAMH IPHOBUIN, 00YCIOBICHHBIMH 3a1CPXK-
KaMH B IIPEJIOCTABICHUH yCIIyT.
8.2.4.MopenupoBanue NMpeInoYTUTETLHOTO YPOBHSI 00CTyKHBAHUS
Ku3HecnocoOHOCTh MOJENM OOCITY)KHBAIOIIEH CHUCTEMBI CO CTOMMOCTHBIMH XapaKTEPUCTHKAaMH 3aBUCHT OT TOTO,
HACKOJIbKO XOPOILO MbI MOKEM OLIEHHTh HIApaMeTPhbl CTOMMOCTH. B 00111eM ciiydae OLeHUTh 3TH HapaMeTphl JOBOJIBLHO
CJIOYKHO, 0OCOOEHHO, €CJIM CTOMMOCTh CBSI3aHA C OXKMJIAHHEM KIHEHTa. B MoJensix ¢ mpennodTUTeNbHBIM yPOBHEM 00-
CIIy)KMBaHUs JIEJIAeTCs MOMbITKA OO0MTH 3Ty MPOOJIEMyY, OIIEpHPYsl HEMOCPECTBEHHO (YHKIMOHAIBHBIMU ITOKa3aTels-
MH 00CITy>KHBAIOIIEH CHCTEMBI. Miest cOCTOMT B ONpeJeNeHnH NIPUEMIIEMOT0 WHTEpBaia U3MEHEHHS JJIsl YPOBHS 00-
CIy’KMBaHUs (MapaMeTpel L/ WM C) MyTEM HAXOKJEHHs Pa3syMHBIX MPEJEIOB JIsi KOHKYPHPYIOIIMX 3KOHOMHYECKHX

NoKazaTesel, KOTOpble XapaKTepHU3yIOT MPOLEecC 00CIyKUBaHU. DTH Tpeeibl IPEICTABISIIOT COO0H ypOBHH MPEIIIO-
YTHUTEIHHOTO 00CITY)KUBaHMUS, KOTOPBIX CTPEMUTHCS TOCTUYB JIMIIO, IPHHUMAIOIIEE YIPAaBICHYECKOE PEIICHHE.

4.3. JJabopaTopHble padoThI

Homep Buo 3anamua 6
N |P a30e- Haumenoeanue nadbopamopnoii padomut 06v- | unmep ARIMuGHOM,
wn | em AKMUBHOL,  UNHO-
oucyu- (uac.) | eayuonnoi dop-
HAUHDL Mmax, (uac.)

1 1 ONEeKTPOHHBIE TaOJIUIIbI vEXCEL KaK CpeiCTBa pe- 3 i
IM3alUU UIMUTAIIMOHHON MOJEITH

2 9 MonenrpoBaHue ciiydallHbIX YHCENl U COOBITHH C 3 TpeHuHnr B Maoi
UCMOJIb30BaHUEM BeTpoeHHbIX (yHkuuii EXCEL rpynne (1 yac)

3 2 HOCTpoeHI/Ie HNMHTAIMOHHOI'O aJIrOpHUTMa M €ro pe- 4 TpeHHHF B MaJION
annzanus B EXCEL rpynmne (1 ygac)
MonennpoBaHue CTaTUCTUYECKUX PACIIpEACIECHUI T .

4 5 5 EXCEL 4 PEHUHT B MaJoi

rpymre 1 gac.)

5 5 NMuTalluoHHOE MOJEIMPOBAHUE JIByXKaHAJIbHOU 4 TpeHunr B Manou
CUCTEMBI OOCITYKHBaHUS rpynte (1 yac)

6 2. VMIMuTallnoHHOE MOJIENUPOBAaHUE IPOIECCOB 00- 4 TpeHunr B Manoi
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CIIY’)KMBaHHUSI C OTPAaHUYEHHBIM 110 BPEMEHH OXKU- rpynne (1 gac)
JTaHUEM

7 5 HMMuTalnimoHHOe MOJEIMPOBaHUE IPOLIECCOB 00- 4 Tpenunr B Manoi
CIIY’KUBAHMS C OYEPEIBIO rpynne (1 yac.)

8 5 MMuTanimoHHOe MOJIEIMPOBAaHUE MPOLECCOB C 4 Tpenunr B Manoi
IPYNIIOBBIM O0OCITY>KUBAaHUEM 3aIBOK rpynne (1 yac)
MMuTanimoHHOE MOJEIUPOBAHKUE IPOILIECCOB Mac- N

TpeHunr B Maou

9 2 COBOTO OOCITYKMBAHHUS C I'PYNIIOBBIM MOCTYIUICHU- 4

rpynne (1 yac)
€M 3as1BOK

10 3. [IpoBepka CTaTUCTUYECKUX TUIIOTE3 2 -

11 3. [Toctpoenue monenu 06paTHOM CBSI3U 4 -
CocrapiieHue I1aHa YKCIIEPUMEHTa Tpenunr B Manoil

12 3. 4

rpynne (1 yac)

13 5 OyHKIIMOHATBHBIE BO3MOXKHOCTH M (aiioBas 4 TpeHunr B Maou
' crpykrypa I GPSS/WORLD rpymre (1 gac)

14 5 Nurepaxtusnas cpega I GPSS/WORLD 6 TpeHuHnr B  Majoit
' rpynne (1 yac)

15 5 Ocuossl umutanuu B cpeae I GPSS/WORLD 5 TpeHuHnr B Majoit
' rpynne (1 yac)

16 7 MonenupoBaHie HENPOU3BOJICTBEHHBIX CHUCTEM B 5 Tpenunr B Manoi
' GPSS/WORLD rpymme (1 gac)

17 7 MonenupoBaHue MPOU3BOJICTBEHHBIX CHUCTEM B 5 Tpenunr B Manoi
' GPSS/WORLD rpymme (1 gac)

HUTOI'O 70 14
4.4. CeMmuHapbl / IpaKTHYECKHE 3aHATHS

Y4eOHBIM IJIaHOM HE TIPEyCMOTPEHO.

4.5. KoHTpo/1bHbIe MEpONPUSITHSA. KypcoBasi padoTa
[ens: pa3ButHe y oOydarommxcsi mpodeCCHOHATBHBIX KOMITETEHIIUN B 007acTU CIIOCOO0B U

IPaBWI UM
YMEHUM U H

HUTAlIUOHHOT'O MOJCIHNPOBAHUA CHCTEM MaACCOBOI'O O6CJ'Iy)KI/IBaHI/ISI, (bOpMI/IpOBaHI/ISI
ABBIKOB, CBA3AHHBIX C UX TPUMCHCHUEM

CrpykTypa: BBeIEHHE, IOCTPOCHNE KOHIENTYaJIbHOH MOJETN CUCTEMBI U ee (popManu3arus,
anropuTMu3anus (pyHKIMOHUPOBAHHUS CHUCTEMBI MAacCOBOTO OOCITYXXMBaHHS, OLIEHKa pe3ylbTaToB
MMUTALMOHHOTO MOJIEJINPOBAHNS, 3AKJIFOUEHUE, CIIUCOK JIUTEPATYPbI, IPUITOKEHUS.

OcHoBHas TeMaTHKa: IMUTAIIMOHHOE MOAETMPOBAHNE CHCTEM MAaCcCOBOTO OOCITYKHUBAHMUS.

Pexomenayemsiit 00bEM: 15 — 20 cTpanui.

Bbimava 3agaHus ¥ 3aniuTa KypcoBOd pabOTHI MPOBOASITCS B COOTBETCTBHH C KaJICHIAPHBIM y4eo-
HBIM TPaQUKOM.

Ounenka Kpurtepun oueHKH KypcoBoil padoThbl

OtnnuHO Komnerenmuu OIIK-2 u I1K-23 nosiHoOCTBIO CHOPMHUPOBAHBI | OLIEHKA

«OTIIMYHOY BBICTABJIAETCS B Cllydae, €CIM 00y4daroluiicsa JeMOHCTPUPY-
eT: TIyOOKOoe 3HAaHHWE TEOPETUYECKUX OCHOB CHUCTEMHOTrO IMOJAXO0Ja W
MMUTAIMOHHOTO MOJIEJIMPOBAHMS, yYMEHHE aHAIM3UPOBATh 3a/1a4k Mac-
COBOT'0O OOCIy>KMBaHMsI, MPABUIBHO pelaTh MpukiaaHbie 3aaadn TMO
C IPUMEHEHUEM METO/I0B CUCTEMHOI'0 aHAJIN3a U MaTEMaTHYECKOro MO-
JIEITMPOBaHMSL.

Xopouio

Kommnerenmuu OITK-2 u [1K-23 chopmupoBansl B 10CTATOYHOM CTe-
MEeHU ¥ OIICHKA «XOpPOII0)» BBICTABIISETCS B CIydae, €ClId 00yJaronuii-
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CA NJEMOHCTPUPYCT: HCAOCTATOUYHO ITOJTHOC 3HAHUC TCOPETHYCCKUX OC-
HOB CHUCTCMHOI'O IIOAX0Aa U UMHUTAITUOHHOTO MOJACINPOBAHUSA, YMCHUC
AHAJIM3UPOBATL 3aaa4 MaCCOBOI'O 06CJ'Iy>KI/IBaHI/IH H p€liaTh UX C HE-
CYHICCTBCHHBIMHU MOTPCHIHOCTAMU C IPUMCHCHUCM METOJJ0OB CUCTCMHO-
ro aHajinda 1 MaTeMaTH4Y€CKOIo MOJACIIMPOBAHNSI.

Y 10BIETBOPUTEIILHO

Komnerenmuu OIIK-2 u [IK-23 chopMupoBaHbl 4HaCTHYHO U OLEHKA
«yIIOBIICTBOPUTEIHHO» BBICTABISIETCS B CIy4ae, €CIM OOy4arolIuics
JEMOHCTPUPYET: YaCTUYHOE 3HAHUE TEOPETHYECKUX OCHOB TEOpETHUE-
CKHX OCHOB CHCTEMHOTO IMOJXO0Ja ¥ MMUTAIIMOHHOTO MOJCITHMPOBAHMUS,
YMEHHE aHaTU3UPOBaTh 3aJla4d MACCOBOTO OOCIYKMBAHHS W pEIIaTh
UX C CYIIECTBEHHBIMH IOTPEIIHOCTSIMUA C NPUMEHEHHEM METOJOB CH-
CTEMHOT'0 aHAJIN3a U MATEMATUYECKOT0 MOACITUPOBAHMSL.

HeynosnerBopurensHo

Kommnierennmu OIIK-2 u T1K-23 He copmMupoBaHbl U OICHKA «HE-
YIIOBJIETBOPUTEIHHO» BBICTABJISIETCS B CIydae, €Ciau 0Oydaromuincs ne-
MOHCTPHUPYET: CYIIECTBCHHbIC MPOOEIbl B 3HAHHU TCOPETUYECKUX OC-
HOB CHUCTCMHOI'O Imoxoaa 1 HMHUTAOWMOHHOI'O MOJACIHNPOBAHUA, HCYMEC-
HUC aHAJIM3UPOBAThH 3aJIa4d MAcCCOBOTO OOCIY)KMBAHHS M pelIaTh UX C
MPUMEHEHHEM METOIO0B CHCTEMHOTO aHajn3a U MaTeMaTHUYeCKOTO 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. MaTtemaTudyeckoe MOACIMPOBAHUE MPOU3BOICTBEHHOTO U (PMHAHCOBOTO MeE-
He/pKMeHTa : yuebnoe mocooue / B.H. CaBunbix. — M.: Knopyc, 2013. — 192 c.- 1 am1. onT. auck
(CD-ROM).

4. Coseros, b. fI. MonenupoBanue cucrem : yueouuk / b. 5. Coseros, C. A. SIkoBneB. - 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. - 1 251. 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 amus | 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
KyapsBues. — 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.fl. 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
NOJTHEHUI0 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. | Teopus cucTeM MaccoBOTO OOCTYXKUBaHUS : y4eOHOE 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 6ubanoreka bpl'yY

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

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

4. OnexTpoHHO-0MOIMoTeuHas cuctema «M3narenscTBo «Jlaby»
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 «PoCCHIACKHI 9KOHOMHYECKHUH )KypHaI», 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
3aHSATHHA
 — 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 BHHHKHOHGI[I/IP'I, CHOBapefI, CIIpaBOYHHUKOB C BBLITHCBIBAHUCM TOJI-
KOBaHHWH B TeTpagb. O003HAYUTH BOMPOCHI, TEPMUHBI, MaTepuas, KOTOPHIH
BBI3BIBACT TPYAHOCTH, IOMCTUTH M MONBLITATHCA HaWTH OTBET B PEKOMCHAYC-
Moii nuteparype. Eciau camocTosTennbHO HE yaaeTcs pa3oopaThcsi B MaTepHa-
e, HeoO0X0IUMO c(hOpMYyITUPOBATH BOMIPOC 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 TOTOBHOCTHM WX HCIIOJIb30BAaHMS Ha TMpakTUKe. Pa3BUTHE WHTEIIICKTY-
QITBHBIX YMEHUH, MOJATOTOBKA OTBETOB K KOHTPOJBHBIM BOMpOCaM, paboTra ¢
OCHOBHOM W JIOIIOJIHUTEIILHON JUTEPATypOl, HEOOXOIUMOM JIsI OCBOCHUS
JUCITUTIIMHBI, BBITIOJTHEHHUE 3aJlaHui, OCBOSHHE COOTBETCTBYIOIIMX MaTeMa-
TUYECKHUX aJTOPUTMOB, aKTUBHOE YJacCTHE B MHTCPAKTHBHOM, aKTUBHOM, WH-
HOBAIIMOHHOW (hopMax OOYyYCHHsI, COCTABIICHHE OTYETOB B SJICKTPOHHOM BH-

Jc.

CamMocTosTenbpHas
pabotra  oOyuaro-
HIUXCS

Tloozomoska k nabopamopuvim pabomam. [TpopaboTka OCHOBHOM M JOTIOTHH-
TEJILHOM JIMTEpaTypbl, TEPMUHOB, 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-TEJIEKOMMYHHUKALIMOHHOU ceTu «/HTepHeT». BrinonHenue 3aianuit
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 JICKIUI, pEKOMEHYEeMYIO JINTepaTypy, UCIOJIb30BaTh
peKOMeHAyeMbIE pecypchbl HHPOPMAIMOHHO-TEIEKOMMYHUKAIIMOHHON CeTH
«HTEepHETY.

Iloozomoska x 2x3ameny. Ilpu MOATOTOBKE K SK3aMEHY HEOOXOJUMO OpUEH-
TUPOBATHCSA HA KOHCIEKTHI JIEKIIUHA, PEKOMEHAYEMYIO JIMTEPATYPy, UCIOIb30-
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 BBIIOJHEHUH 33aHUN KypCOBOM 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 yKazaHus Il 00y4aIOIIMXCS 110 BBINOJTHEHHIO 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 331aHUs, TIPEAYCMOTPEHHBIEC TAO0OpaTOpHON PaboTOil.

[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 allTOPUTMEI 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 rpyrma o0y4Jaronerocs;

- ®.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# 4acTu BXOJAT CIACAYIOIIUE Pa3Ieibl:

-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 TOJyYSeHHBIX PE3YJIbTaTOB.

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. DuexkTtponnble 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-
MHPOBaHHsI 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 sxcriepuMeHThI «4TO OYAET, €CNHU...» 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 SBJISIIOIMXCS OCHOBOIIOJIAralouMK B 1aHHON Teme. [IpopaboTka MaTepuanon
[0 W3y4aeMOMY BOIIPOCY, C HCIIOJB30BAaHHEM PEKOMEHAYEMBIX pecypcoB HH(POPMAIMOHHO-
TEJIEKOMMYHHUKAIIMOHHON ceTu «/HTepHeT», a Takke ¢ y4eTOM CIEIYIOIUX TEOPETUUYECKUX MU
NPaKTUYECKUX PEKOMEHIAIHN.

Pe3ynpTaThl HCIIONB30BAaHMSI BCTPOCHHBIX (DYHKIUH MPEICTaBIEHBI Ha CIEAYIOMUX 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 ¢ IIPOHM3BOJIEHO HANMCAHHBIMU TaHHBIMU

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

Coznansbpiii Tpad@uK MBI MOKEM pelakTupoBaTh. Jlo0aBUM Ha rpaduk oTOOpaKeHUE CETKU U
MOMEHsIeM 1IBET (hOHa TUarpaMMmBbl.

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-
[[BETHAs I10JI0Ca OMMCHIBAET «OMBIT» KAXKIOW 3asBKU: JeBasi 4acThb — 3TO MEPHOJ] 0KUJIAHUS 00CTy-
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
«/JImHeWuaras quarpaMMa ¢ HaKOTUIEHHEM.
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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 HOCTPOEHUS JUarpaMMbl

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 «llocryrmuienne 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 MMEN HYJIeBO 3a30p. [Tyrem
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 pacmofioskeHa TOPU30HTaIbHAs OCh, IPEACTABIISIONIAs COO0M Bpems, a
BEPTUKAJIbHAS — UHACKC KaHana 00CITyKUBaHUSI.

Co3nanue nuarpaMmbl BKIOYAIOT CAEAYOIINE IIAru:

1.CoptupoBKa BpeMeHH OOCITY)KMBAaHHS HAa HAYaJl0 W HAa KOHEL INPOUCXOAUT 3a CYET
ucronb3zoBanns  (yuximn  HAUMEHBIINMA(6mok;K), koTopas ompememseT 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 «JInHenyaras.

| | | | | 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 HJISI XAPAKTCPUCTHUKU 3aHATOIO U BO60,[[HOI‘O COCTOsSHHUA KaHaJlia.
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 HCCIIEZIOBAaTh BIUSHUE PA3IMYHBIX MTapaMeTPOB Ha pe3yibTaT MojeNupoBanus. Paccmorpum
ATamnbl CO3/IaHMS JAHHOW TaOJIUIBI HA MPUMEpPE OAHOIEPUOAHOW MOJEIH YIPaBICHUS 3amacaMu
(HEOOX0IMMO UCCIICIOBATh BIMSIHUE 00BbeMa 3aKa3aHHOW MapTUHU Ha CPEIHUEC U3JICPIKKH).

JIJIs BBIYUCIICHUS CPETHETO 3HAUCHUS M3ACPKEK HaM HEOOXOAMMO CO3[aTh TAOJUIly C JaH-
HBIMU O peanu3aiuu, oobeme npoaax, npuosuin. «IIpudbLIs» paccuuThiBaeTcs Mo Gopmyse

= Ur: * U-[r: - Ce],
rae LI, — nena npoaykum, O - 06sem nponssenennoii npoaykumn, C, - cebecronmocts equnm-
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 ¢ JAHHBIMH MPECTABICHBI HA 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)

31



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 OyeM BBOJIWTH pa3jMUHbIC 3HAYCHHUs 0O0beMa 3aKa3aHHON 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 «IloacTtaBiasTh 3HAUCHUS MO CTpOKaM» 3aIrcaThb aJpecC HqCﬁKH, 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 10 cebecTonmocTh. Co3naeM TabauIly 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 paBHbl 20, 30, 40, 50, 60, 70, 80). B sueiike BbIlIe 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 MPEACTABICH Ha CJIEYIOIIEM 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.®enepanbublii 3ak0H 0T 23.08.1996 1. Nel27-®3 «O Hayke U rocylapCTBEHHOM Hay4dHO-
TEXHUYECKOM MTOJTUTUKEY.

OcHoBHast TuTEpaTypa

n.l paznena 7.
JlononHuTenpHas tuTepaTrypa

nm. 4, 7 pazgena 7.

KoHTpoJbHBIE BOMPOCHI JIJIsl CaMOTIPOBEPKHU
1.Kakum obOpa3zom 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. MoaeanpoBanue CJIy4YaiHbBIX YMce]T U COOBITHI C MCIIOJIb30-
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 COOBITUI C HCHOJIb30BAaHUEM 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 MoHera majgaet repoom BBepx. 1.Mcmonb3ys mocnemnoBaTensHOCTh B3 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 UCXO/Ibl UTPBI IYTEM 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 PacpeesICHUs.

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 o0ciayxuBanus. OnpeaenuTs 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 OCHOBHOW M JOTOJTHUTEIHHON JINTEPATYPbI, 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 TaKkkKe 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.Yro mpenctaBisitoT co0oil MIOTHOCTh M (GYHKIUS pacnpeaencHusi? IlpuBenute mpumepsl.
Kakum o0Opazom oHHM B3amMocBs3aHbl? Kak 3Ta B3aMMOCBSI3b UCIOJB3YETCS MPH TCHEPAIUH CITY-
YailHbIX yucen?

2. neHTuuIuMpyiTe yCIIOBUs COBEPIICHHSI CITy4alHBIX COOBITHH.

3. Kakue cy1iecTByrOT MEXaHU3MBbI T€HEpALMU [TOCIIEI0BATEIbHOCTEN 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-
0OOB U MpaBUJI MMOCTPOCHHUS WMHTAIMOHHOTO ayiropuTMa u ero peanmsamuu 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, THArpaMMy Mporiecca 00CITy>KHBaHUSI.
2.0nucath CTPYKTYpy aITOpPUTMa U €r0 OCHOBHBIE MOJTYIIH.

3. Onpenenuts napameTpbl MOJIETH BBIXO/IA.

PexoMeHaanyu mo BBIMOIHEHUIO 33JJaHUI ¥ MOATOTOBKE K JIabopaTopHOii paboTe

[TpopaGoTka OCHOBHOW U JIOTIOJIHUTEIBHON JINTEPATYPhl, TEPMUHOB, CBEJIEHUH, TpeOyIOIIXCs
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 PEKOMEHIAIHN.

[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 TOCIIEIOBATEILHBIMU O0pAIIEHUSIMU Ha CKIIA].

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 KIIaLOBIIMKA 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 ¥ [} reHepupyroTCcs JaTYMKaMM CIy4alHBIX YMCE 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 KIIaJIOBIIUK, 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. Heoboxomaumo
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 Hanmnuue 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 ITyTeM MPOBEPKH ycloBus ti > ty

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 OOJYKUBAaHUE 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.®enepanbublit 3akoH OT 27 utonst 2006 r. Ne 149-03 (c U3MEHEHHSIMH U JTOTIOTHEHUSMHU )
«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.
JlonomHuTEIBHAS 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 Ha3HAUCHHE MOJICIIN BBIXO/Ia M CIIOCOOBI €¢ pealli3allii B alTOPUTME.

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 paOOTHI: pa3BUTHE y O0YYAIOMIUXCA MPO(HECCHOHATBHBIX KOMIIETEHIMI 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 MOMOUIBI0 HAACTpoiiku «I'eHepauus ciaydalHbIX
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 bepnymiu.
4. buHoMuanbHOE paclpeiesIeHue.
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 HEMPEPHIBHOTO FaMMa-pacipe/iesIeHuUs.
@OyHKIIMN HENPEPHIBHOTO OeTa-pacnpeieeHusl.
@OYHKIMH HENMPEPHIBHOTO JOrapu(hMUUECKOTO HOPMAIBHOTO PacIpe/leeHHUS.
@DYHKIMH HENPEPHIBHOTO AKCIIOHEHIIMATIBHOTO PaCIIPEEIICHUS.
OyHKIMH HENPEPHIBHOTO pacnipeaeneHus Beibyia.
@yHKIMM HENPEpPBIBHOTO pactpeneicHus [Inpcona.
OyHKIMM HENpephIBHOTO pacnpeaeneHus duiepa.
@DyHKIMM HENpepeIBHOTO pacnpeaencHus CThIoIeHTa.
10 OYHKIMH JUCKPETHOIO OMHOMUAIBHOTO PaCIpe/ieIeHHUS.
11. ®yHKIMK AUCKPETHOTO TUIEPTEOMETPUUYECKOTO PACTIPEICTICHHS.
12. dynknuu AUCKpeTHOTO pacnpenencaus. [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 YHCEIT 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 pacmpesesieHue» I[OMHMO TIeHEpalud 4ucel, 00pa3yroIux

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

JUIsL KOTOPOTO M300pa>keHbI 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 MOCIEAHUN 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 MOJYICHHBIX 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-
TEOMETPUYECKUM PaCIPEICIICHUEM.

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, conepkaieil 30 cnenuanbHbIX BBICOKOHAIEKHBIX 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 JlamIna, TO MapTusl npuHUMaercsa. B mpotuBHOM citydae Besa maptusi Opakyercs. Kakosa 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 nedekTHyo JaMiy. 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 utonst 2006 r. Ne 149-®3 (c u3MEHEHMSIMU 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 JpyruMH paclpesielleHusIMU OHU cBs3aHbl? [Ipyu 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 KOMIIETEHIIUNA 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.IlocTpouts u onucath HOpMaTU30BAHHYIO CXEMY MOJIETUPYEMOTO MpoIiecca.

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 (cpeiHee 3HaueHue - tZ ), a BpeMst 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 3HadeHus: paBubl BenumuuHaMm: MD =400 py6.; SD =100 py0.; tz =10 muH.; 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 0buI0 00CTYKEHO CEMb MTOKYIaTEeNCH;

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 BEIUYMHA CO CICIYIOIIUM 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;
- CpeOHUM pa3Mep BBIPYUKHU.

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

[TpopaboTka OCHOBHOM M AOMOJHHUTEIBHOMN JTUTEPATYPhl, TEPMUHOB, CBEJICHU, TPEOYIOIINXCS
JUIS 3aIIOMUHAHUS U SBJSIFOILMXCS OCHOBOIIOJIAraloIMMHK B 1aHHOU Teme. [IpopaboTka MaTepuanos
[0 M3y4aeMOMY BOIPOCY, C HCIOJIb30BAHHEM PEKOMEHAYEMBIX DPECYpCOB HH(OPMALMOHHO-
TEJIEKOMMYHHUKAIIMOHHON ceTu «l/HTepHEeT», a Takke ¢ y4eTOM CIEIYIOIUX TEOPETUYECKUX MU
IIPAKTUYECKUX PEKOMEHIAIINM.

B Tom cnyuae, ecnu 00ciaykMBaHUE 3asIBOK MOYKET ITPOUCXOAUTh B HECKOJBKUX Y3JaxX, TO IO-
BOPSAT, YTO JIaHHAsl CUCTEMa SIBJISIETCSl MHOTOKaHaIbHOU. [Ipennonoxum, 4To BHOBb NOCTYIUBIIAS
3as1BKa [IOCTYIAET B TOT KaHaJl, KOTOPBIM paHblIe Jpyrux 0CBOOOIMICS (2 IpU OJHOBPEMEHHOM
OCBOOOKJICHUM 3asBKa MOCTYNUT B MepBbIA y3en). JIjig KakJI0oro KaHaja BBINOJHSETCS 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 CIEIYIOLUIUX BEINYMH:
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 (YHKLIHOHAIBHYIO JIOTUKY JIBYXKaHAJIBHOW CUCTEMBI 0OCITYKHBa-
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?

JlabopaTtopHas padora Ne 6. UMuTanuoHHoe MoeJIMPOBAHUE NMPOLECCOB 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 mpoueccoB 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. BBINOJIHUTB 3a/laHHE B COOTBETCTBUH 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 (cpeiHee 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
MOCTYIWIJI B TO BpeMsi, KOT/Ia MEHEKEP 3aHAT MPUEMOM JPYToro 3akasa, TO OH IOJy4aeT 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 paccUUTaiTe BEIMYMHBI: 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-
0oxeHnsT MeHeKepa B TeueHue Bpemenn 1OMax . Bemomnute 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 cuTyanuio, Korjna MakCUMajdbHOE BpeMs OXKHIAHHS KaKIOW 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 BBIMOJIHEHUIO 3a/IaHUH 1 TOATOTOBKE K J1a00paTopHOii paboTe

[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 HEOOCTyKEHHOM, 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.®enepanbublit 3akoH oT 27 utons 2006 . Ne 149-D3 (¢ M3MEHEHHUSIMUA M JOTIOJTHCHUSMH )
«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.

KoOHTpobHbIE BONIPOCHI /1151 CAMOIPOBEPKU
1.0OxpakTepusyite CTpyKTypYy U (PyHKIMOHAIBHYIO JIOTUKY CUCTEMBI OOCIYKUBaHUs C OIpaHUYEH-
HBIM I10 BPEMEHU OKUJaHUEM.
2.KakuMu OCHOBHBIMH ITapaMeTpaMH XapakTepusyercs ee (pyHKIUOHupoBaHHE?
3. Kakue ¢pynkiun EXCEL ucnonp30BaHbl IpH BHIOJIHEHUH paboThI?
4. Kakue cTaTUCTHUYECKUE paclipelesIeHUs UCII0JIb30BaHbl IIPU BBIITOJHEHUN paObOThI?

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

[{enb paboOTHI: pa3BUTHE Yy 00yUYAIOMIMXCS MPOGECCHOHAIBHBIX 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.IlocTpouts u onucath HOpPMaTU30BAHHYIO CXEMY MOAEIUPYEMOTO Mpoliecca.

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
3HA4YEeHHE - 1Z ), a BpeMsi OOCITyKUBaHUSI 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 00CIyKUBaHUA. BhIpydka OT OJHOTO KIMEHTA, a TaKKe ero Bpemsi 00CIyXHUBa-
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 pacCUMTANWTE BETUYMHBL: CPEJHEE YHCIO OTKAa30B B 00-
CIIy’>KMBaHHUH; CPEIHIOI0 BBIPYUKY; Cpe/lHee BpeMsl 3aBEpILIECHUSI MOJICTUPOBaHUS (BpeMsi OKOHYAHUS
00CyKUBaHUS MOCIEIHEN 3asBKH).

PekoMeHnaanuy 1o BhIMOJHEHUIO 33JIaHUH U MOATOTOBKE K JIabopaTopHOii paboTte

[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 «VIHTepHEeT», 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 utons 2006 r. No 149-@3 (¢ U3MEHEHUSIMU U JTOTIOITHEHUSIMH )
«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 ITapaMeTpaMH XapakTepusyercs ee pyHKInOHupoBaHUE?
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
o0cary’kuBaHHeM 3asiBOK. TpeHuHr B Maioif rpymnmne(1l vac)

[{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.

3afaHus 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-
asier B py0. Bpemst Mexx 1y mpuxomoM IByX KeNAroIInuX MOMAcTh Ha HETO SIBISIETCS CITy9aifHOU 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 MCIIOJIB30BAaHUEM 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 0OIIyIO BBIPYUKY U MPHOBLIB, BPEMS OXKHUIaHUS, BPEMs IPUXO0Ia TIOCIECTHETO
KJIMEHTA.

Bapmuanr 2

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

Bapuanr 3.

[IpoBenute 10 3KCIIEpUMEHTOB W HAWAWTE: CPEHEE 3HAUYECHHME BBIPYUKHU; 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, CBEICHUI, TPEOYIOIINXCS
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 MOJIUTUKEY.

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 OCHOBHBIMU IapaMeTpaMu 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 MOCTYIUIEHHEM 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, (HOPMHPOBAHMSI 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. 3asiBKU OT KJIMEHTOB MOCTYMAIOT Yepe3 CIydailHbIe
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 |. Uucno KIMEeHTOB ¢ pa3iu4HBIMU 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€HUS BEPOATHOCTH TOSBIICHUS IPYMIBl ONpeIeeH-
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 4. PaccuuTaiiTe oJIy4€HHYIO 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 pyO0.; neHa 1 muH. mpoe3na coctasmuset 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.

PexomeHa1y no BIMOJIHEHUIO 33/IaHUH U TIOATOTOBKE K J1a00paTopHOii paboTre

[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-
TEJIEKOMMYHUKALMOHHON ceTH «VIHTepHEeT», a TakKe C Y4YETOM CIEAYIOIIUX TEOPETUYECKUX U
MPAKTUYECKUX PEKOMEHIAIIHA.

B nanHO# cucreme mpuOBITHE 3asSBOK OCYLIECTBISIETCS TPYMIaMH, a OOCTY)KMBAeTCsl Kaxas
3asBKa OT/eIbHO. MoeIpoBaHUE JAHHON CUCTEMbI aHATOTMYHO MOJEIUPOBAHUIO MPOCTOM OJIHO-
KaHaJbHOW CHCTEMBI MAaCCOBOT0 OOCITYXUBaHUS (MOJEIMPOBAHUE MOCTYIJIEHUS! TPYIIIbl AHAJOTHUY-
HO MMHTALUU MPHUOBITHS 3a8BOK) 32 UCKIIOYEHHEM pacuera BpeMeHH oOciyxuBaHusi. OHo Oyner
OIPEAEATHCSA UCXO/S U3 KOJIMYECTBA 3asBOK B IPYIIIE, HAIIPUMEpP, PABHO CYMME CIy4YalHbIX 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 U rocylapCTBEHHONM Hay4dHO-
TEXHUYECKOM MTOJTUTUKEY.

OcHoBHast TuTEpaTypa

n.l paznena 7.
JlononHuTenpHas IMTEPATYypa

nm. 4, 7 pazgena 7.

KoHTponbHbIE BONIPOCHI /i1l CAMOIPOBEPKHU
1.0OxpakTepusyite CTpYKTypy U (YHKIHOHAJIBHYIO JIOTUKY OOCITYKMBAHUS C TPYMIOBBIM MOCTYTI-
JICHUEM 3as1BOK.
2.KakrMu OCHOBHBIMH ITapaMeTpaMH XapakTepusyercs ee (pyHKIMoHupoBaHue?
3. Kakue ¢pynkmun EXCEL ncnonp30BaHbl IPH BHITOJHEHUH PaOOThHI?
4. Kakue cTaTUCTHUYECKUE pacIipeIelIeHUs UCII0JIb30BaHbl PU BHIIOJHEHUN PaOOThI?

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, CBSI3aHHBIX 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. TIpoBepuTH ¢ MOMOLIBIO KpUTepHs 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

[TpopaGoTka OCHOBHOW M JOTIOJHUTEIBHON JINTEPATYPhI, TEPMUHOB, CBEIEHUH, TPEOYIOIIMNXCS
JUISL 3aIIOMHHAHUS U SBIISIOIIUXCS OCHOBOIIOJIAraloIMMHU B 1aHHOU Teme. [IpopaboTka MaTepuaion
0 HM3y4aeMOMY BOIPOCY, C HCIIOJIb30BAHHEM PEKOMEHAYEMBIX DPECYpcoB HH(OPMAIMOHHO-
TEIEKOMMYHUKAMOHHON ceTh «lHTepHeT», a Takke ¢ y4eTOM CIEAYIOIIMX TEOPETHUYECKUX U
NPAaKTUYECKUX PEKOMEHJAlUH.

ITocne cOopa HCXOTHBIX TAaHHBIX HEOOXOAMMO CUCTEMATU3UPOBATh M OOOOIIUTH TaHHBIE C TEM,
YTOOBI NOJYYUTh BO3MOKHOCTb ITOCTPOUTH B PE3YJIbTATE MHTEPECYIONIUE UCCIEI0BaHUS paclpeie-
JIEHUS] BEPOSATHOCTENW. 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-
MpeslelieHnst Ul ONHMCaHusl pealbHOro Impolecca NpUMEHSETCS OJJHA 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 nndopmau, ”HGOPMALMOHHBIX TEXHOIOTUAX U O 3aLIUTE HHPOPMALIUN

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 Ha3HAUCHHE MOJICNIM BBIXO/a. Beera ju oHa MpUCYTCTBYET B HMHTAIIMOH-
HOM Moaenu?
2. TlepeunciivTe OCHOBHBIC ATAIBI TPOBEPKU CTATHCTUICCKUX THIIOTE3.
3. Urto coboii mpecTaBiIsIeT U AJIs YeTO UCTIONIB3YeTCsl CTATUCTUYECKUN KPUTEPHit?
4. Kakum 00pa3oM BIHSET YPOBEHb JOBEPUTEIIBHON BEPOSTHOCTH HA PE3YJIbTATHI TIPOBEPKHU CTATH-
CTHYECKHUX TUIoTe3?
5. B kakux ciyJasx MpUMEHsIeTCS TBYCTOPOHHS IpoBepka rumote3? [IpuBeauTe mpuMepsl.

JlabopaTopnasi pabora Ne 11. IlocTpoenune Mmojesin 00paTHOM CBSI3H.
[{esib paOoOTHI: pa3BUTHE y 00yJaIOIMXCS MPO(eCcCHOHATBHBIX 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 0HOW K3 nabopaTopHbix padot (NeNe 7,8 mnm 9) moctpouts Mozaenb 00-
paTHOM CBSI3M, MACHTU(PUIIUPYIOMIEH PErPEeCCHOHHYIO0 3aBUCUMOCTh CTOMMOCTHBIX TIOKaszaTelieid OT
JBYX BpeMeHHbIX. OnucaTh Bce MOJTYYEHHBIE PE3yIbTATHI.
2. Paccunrtarh K03 GUIIUESHTHI 2JTACTUYHOCTH.
3. IlocTpouTh MOBEPXHOCTH OTKJIHMKA (TPEXMEPHOE OTOOpaKEHNUE).
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PexomMeHaaImu 1o BHITOTHEHUIO 3a/IaHMHA M ITOATOTOBKE K J1a00paTopHOM padoTte
[IpopaboTka OCHOBHOW W JIOMOJIHUTEIBHON JIUTEPATYpPhl, TEPMUHOB, CBEIACHHM, TPEOYIOMIMXCS IS
3aMIOMUHAHUS U SIBIISIONIUXCSI OCHOBOMOJATAOIIMMU B JaHHOW TeMme. [IpopaboTka maTepuanoB 1o
M3y4aeMOMYy BONPOCY, C MCIHOJIb30BAaHUEM PEKOMEHIYeMBIX PEeCcypcoB HH(POPMAIMOHHO-
TEJICKOMMYHUKAIIMOHHOU ceTH «HTepHET», a TakKe C YYETOM CICAYIOIHNX TEOPETUUECKUX U TPaAK-
TUYECKUX PEKOMEHIAUN.

Hamnpumep, B kadecTBe pe3yJbTaTUBHOTO MOKA3aTENsl PACCMATPUBAIOTCS YKOHOMHYECKHUE TO-
TEpH, BBI3BAHHBIE ITPOCTOSIMU CUCTEMBI U KIIMEHTOB, ONPEIEIISIEMbIE 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. PesynsratoM 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— cranmapTHbIe 3HAYCHUS OMMUOOK I KOI(PPHUIIMEHTOB PErpeccuu, mo3-
BOJISIFOLIEE OLIEHUTHh UCTUHHBIE 3HAYCHUSI COOTBETCTBYIOIINX MTOKa3aTeNe;

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

JIETEIILCTBYET O HE3HAYUTEITHHBIX PACXOKICHUSIX MEKIY (DAKTHUSCKUMHU U OIICHOYHBIMU 3HAYCHHUSIMHU
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 TaKOH 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 IMOTCPSAMU, CBA3AHHBIMU C INPOCTOCM 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 3KOHO-
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, clemaoBaTeNbHO MPU OTCYTCTBUU BIUSHUS
(bakTOpHBIX MpHU3HAKOB (Xx=0), CyMMapHBIX 5JKOHOMUYECKHX MOTEPSAX paBHA IaHHOI BEIMYHHE.
CoOTBETCTBYIONINE CTAaHAAPTHBIC 3HAYCHHSI OMHUOOK sl KOO (DUIIMEHTOB PErpecCuu paBHBI,
COOTBETCTBEHHO, TOATOMY MOYKHO YTBEP>KJ1aTh, YTO KOA((UIIUEHTHI PErPECCUU B IOCTATOYHON Mepe
3HAUMMBI JIJIsI TAaHHOW MOJIEIH.
- KOOQPUIMEHT IeTEPMUHUPOBAHHOCTH HMEET CPEHUN YPOBEHb, Pa3inuus MEeXIY PaKTUYECKUM U
OLICHOYHBIM 3HAUYEHUSIMU PE3YJIbTUPYIOIIEro IMOKa3aTens (CyMMapHble SKOHOMHUYECKHE 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-

48



MEpPHOCTh TaKOW B3aMMOCBS3H.

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¢ (puLIeHTOB 37aCTUUHOCTH.

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 TPOILEHT.

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 3ak0H 0T 23.08.1996 1. Nel27-®3 «O Hayke M rocyaapCTBEHHOM HaydHO-
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 M oHa MPUCYTCTBYET B MMHTAIIMOHHOM
ajnroputme?
Uro npencrasisier co0oit «oTkimky» ? Kakum 00pazom oH uaeHTuunupyercs?
Kakum 06pa3oM mpoBepsieTcsi KauecTBO pPErpecCMOHHOMN Moaenu?
Kakum 00pa3oM OIeHHBAETCS TOYHOCTH OIICHKHU OTACIBHBIX TapaMeTPOB PETPECCHOHHON MOJIEITH?

JlabopaTopnas padora Ne 12. CocraBieHHe IVIAHA IKCIIepUMeHTa. 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 IPHU-
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. OmnpenienuTh LEHTP HOBOM MOA00JIACTH MPOBEACHUS IKCIEPUMEHTA, YUUThIBas MacIITaOHBIN
koappunment K=0,001

B kadecTBe MCXOJIHBIX UCIOIB30BATh JaHHBIE MPeAbLAYIEH 1a00paTOpHON PaOOTHI.

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

[Tpopa®oTka OCHOBHOW W JTONOJHUTEIBHON JUTEpaTyphbl, TEPMUHOB, CBEIEHUMN, TpeOyOIIMXCs
JUIS 3aIIOMMHAHUS M SIBIISIOLIMXCS OCHOBOIOJIAraloMMU B JaHHOM Teme. IIpopaboTka marepuasioB
[0 HM3y4aeMOMY BOIPOCY, C HCIIOJIb30BAaHHMEM  PEKOMEHIYEMBbIX pEeCcypcoB HH(POPMAIMOHHO-
TEJIEKOMMYHUKAaMOHHON ceTn «HTEpHEeT», a TakKe C y4eTOM 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.@enepanbHbiil 3akoH OT 23.08.1996 1. Nel27-®3 «O Hayke W rocyJapCTBEHHOW 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 coO00i 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 HaTypadbHBIX IIKAI 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 OOydYarOMMXCsl MPOPECCHOHATBHBIX KOMIIETCHIIMKA B 00nacTu (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 COJAEpKaHUE 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 SIBJISIOIIMXCS OCHOBOIMOJArawiumMu 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 SBJIAIOTCS HAKOMUTENH (MaMSITH), KOTOPbIE 0TOOPaXat0T CPEICTBA XPAHCHHUS 3a5BOK;

— 0o0cmy)XUBaeMble 3asiBKH, WA TPAH3AKTHI.

Cesi3u Mexty OA peanusyroT y3Jibl, T.€. MPaBUJIa, IO KOTOPBIM 3asBKH HAIIPABJISIIOTCS OT OJHO-
ro OA k apyromy. COCTOsSIHUE CUCTEMBI XapakTepu3yercsi coctosiHueM OA, TpaH3aKTOB, COCTOSHUEM
ouepenielt kK OA. Cocrosinue OA xapaktepusyercst OMHapHON MepeMeHHOW «CBOOOJIEH / 3aHAT», CO-
CTOSIHUE TPAH3aKTa - MEePEeMEHHON «00CIyKHUBAETCS / 0KHUIAET», COCTOSIHUE 0Yepedt - KOJTUYEeCTBOM
HAXOJAIINXCS B HEW TPaH3aKTOB, HAKOIIUTENN - EMKOCTBIO MaMSTH, T.€. MAKCHMAJIBHO 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 noctpoennn umurannonHoi mogenu (MM) CMO BbIaensioT ciaeayrolue rpynimsl 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 ¥ IIpH pa3IUuHBIX JUcOUIUIMHAX odepenu. s cozmanms UM Ha si3pike GPSS
OHa TPEJICTaBIsETCS B BHUJE CXEMBbl, HA KOTOpPOH OTOOpaxaroTcsi OocCHOBHBIE 3nmeMeHTH 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 MpeCcTaBiseTcs B BUe 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.@enepanbHbiil 3akoH OT 23.08.1996 1. Nel27-®3 «O Hayke W rocygapCTBEHHOM Hay4HO-
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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 MmoaenupoBanuss 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.)
[lesrp paOoTHI: pa3BUTHE Y 00ydarOmUXcsi MPO(HECCHOHATBHBIX 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. O3HAaKOMHUTBLCSI ¢ OCHOBHBIMH 3JIEMEHTaAMU UHTEpPaKTHUBHOM cpebl 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 DPECYpCcOB HH(OPMAIIMOHHO-
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 Aua-
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 ISl HA0JT0-
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 Pa3JIMYHBIX 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 utonst 2006 r. Ne 149-O3 (¢ U3MEHEHUSIMU U JTOTIOITHEHUSIMH )
«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 ucnonapzyer GPSS/World u kakum 00pazoM opraHu3oBaTh UX HICHTH(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.)
[lenp paOoTHI: pa3BUTHE Y 00yUaromuxcsi Npo(heCCHOHANBHBIX KOMIIETEHIIUI B 00J1aCTH CTPYKTYpPHI
U aJITOPUTMOB CO3/1aHusl UMUTAIMOHHBIX Mozeneit B [T GPSS/World, ¢opmupoBanus ymenuit
Y HaBBIKOB, CBSI3aHHBIX C UX PUMEHEHUEM.

3aaHus J1JIs CaMOCTOSITENIbHON pabOTh:
Omnucath OCHOBHBIE 3Tarbl MojenupoBanus B GPSS/W Ha ocHOBe BBIOpaHHOTO 00BEKTa MCCIIEIO0-
BaHM.

PexoMeH1a1My 0o BBIMOJHEHUIO 3a/IaHUH U MOATOTOBKE K JIaO0OpaTOpHOH paboTe

[TpopaGoTka OCHOBHOW M JOTIOJHUTEIBHON JINTEPATYPhI, TEPMUHOB, CBEIEHUH, TPeOYIOMUXCS
JUISL 3aTIOMHHAHUS U SBJSIFOIMXCS OCHOBOIIOJIAraloIMMHK B 1aHHOU Teme. [IpopaboTka MaTepuanon
10 W3y4aeMOMY BOIIPOCY, C HCIIOJIb30BAaHHEM  PEKOMEHAYEMBIX PecypcoB HH(POPMAIMOHHO-
TEJIEKOMMYHHUKAIIMOHHON ceTu «l/HTepHEeT», a Takke ¢ y4eTOM CIEIYIOIUX TEOPETUUYECKUX MU
NPAaKTUYECKUX PEKOMEHIAIHH.

OCHOBHO# TPYNION ONEpaTOPOB SBISAIOTCS ONEPATOPbI, OMUCHIBAIOLINE COCTOSHUE U TIOBE-
JICHHEe TPaH3aKTOB. TpaH3aKTHl MEPEMEIIAIOTCS B CHCTEMHBIX BPEMEHH U MPOCTPAHCTBE, IMEPEX OIS
OT OZHOTO OJIOKAa MOJIENM K JPYroMy M BO3JEHCTBYS Ha HUX. TpaH3aKkThl BO3HUKAIOT U YHHUYTO-
KAIOTCs, MOTYT PacCHICIUISTBECS M CIIMBaThCs. BXoas B OJOK, TpaH3aKT BBI3BIBAET OIPENEIISEMYIO
TUIIOM OJI0Ka MOJIIPOTrpaMMy, KoTopast 00padaThIBaeT COOTBETCTBYIOIIEE cOObITHE. Jlanee TpaH3aKT
B 00LIEM ciTy4yae MbITAeTCsl BOWTHU B CIETYIOMNN OJIOK.
Db deKkTHBHOE NCTIONH30BAHNE CUCTEMBI IIPETyCMaTPHUBAET BHIIIOJIHEHUE Psifia ITAIIOB:

1 TlocranoBka 3aaqu.
2. BousiBieHre OCHOBHBIX OCOOCHHOCTEH.
3. Co3anne UMUTAIIMOHHOM MOJIENH TIpoIiecca.
4. IlpencraBieHue UMUTAIIMOHHON MozenH B cucteme GPSSW.
5. MonenupoBaHue CUCTEMBI.

PexkomeH1yeMble HCTOUHUKH

1.®enepanbabiii 3ak0H OT 27 utons 2006 . Ne 149-D3 (¢ u3MEHEHHMSIMH W JTOTIOTHEHUSIMH )
«O06 unpopmaru, THGOPMALMOHHBIX TEXHOIOTHUSAX U O 3aLTUTE HHPOPMALIUN

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 OIIEPATOPBI, OPraHU3YIOIINE UKl CYIIIECTBOBAHUS 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.)
[{esib paboThI: pa3BUTHE Y 00yUYAOIIUXCS TPO(ECCHOHATBHBIX KOMIICTCHIIUI B 00JIACTH HMHUTAIIMOH-
HOT'O MOJICTUPOBAHUE HEMPOU3BOACTBEeHHBIX cucteM B IIIIIT GPSS/World, dopmuposanus yme-
HUI ¥ HaBBIKOB, CBSI3aHHBIX C X MPAMEHEHUEM.
3agaHus I cCaMOCTOSITeNIbHON PabOThI:
1.ITo maHHBIM pUMeEpa MOCTPOUTH OJIOK-TUArpaMMy U UMUTALMOHHYIO MOJIENb (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 TOTOKOB M 00CITY)KHBaHUS MOKYTaTeNeH.
PexoMeHnaImm 1no BINOJIHEHUIO 3a/IaHUH U MOATOTOBKE K JIabopaTOpHO paboTe
[TpopaboTka OCHOBHOW M AOMOJHUTEIBHOM TUTEPaTyphl, TEPMUHOB, CBEJIEHUI, TpEOyrOIUXCs
JUTSL 3aTIOMHHAHUS U SBJSTFOINNXCS OCHOBOIIONIATAOIIUMHE B JTaHHOW Teme. [IpopaboTka Marepuaios
[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;

® HTEpBAJI BPEMEHM NMPHUOBITUA MOKYymnaTeneil konebnercs B npenenax 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 NOKynaTesnei 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 BpeMs 00CITy )KMBaHUS B KaKIOM KaHalle 00CITyKUBaHMUS,

e cpeqiHee BpeMsl HaXO0XKJICHHS MOKYIaTes sl B KaKI0H odepenu U ap.

Buvisgnenue ocnogHvlx ocobenHocmell

st MmonenmpoBaHust pabOTHI Mara3uHa He0OX0IUMO CPOPMHUPOBATH BXOAHOM MOTOK MOKYIa-
Teselt (TpeOGoBaHMIi) M BpeMEHHOW MHTEpBal MOAETUpPOBaHUA paboThl MarazuHa. Ho mepen stum

54



HEO0OXOIUMO 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 MPEICTaBIIeH, HAPUMEP B TAKOM BHUJIE:

; GPSSW File MAGAZIN.GPS

KEKIEKIKIAKAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA K
* MopenupoBanue paboThl Mara3uHa

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

ATE (I'enepupoBats). 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 (TpedoBaHMii, TpaH3aKTOB). 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, BOIEANN B Mara3uH, CHayajla BCTA€T B OYEPEb K KacCUPY, €CIIU OHA €CTb.
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 CyTh 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)KMBaHUS, U TP €r0 OCBOOOXKICHHH OUYepeaHOE TpeOOBaHHME BBIXOIUT 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 OY€Hb MHOTr0. B Hamell 3aj1aue kaHany 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 OyJleT BBITTISAAETh 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 ¢ momoiupto 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 nmone onepanna A ctouT uncio 1. 3To 03HayaeT, 4TO CUCTEMY OOCTY>KUBAHUS — 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 yucno 100, mokaspiBaroliee, ¢ KaKMM YHUCIIOM TOKyIartenei oymer
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 nepexoaum B Command — Start, 8 HoBom okne «Start Command» yka3siBaeM 3HaUY€HUE

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

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.
OxapakTepu3yiiTe 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 nMpou3BoacTBeHHbIX 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 KOMMEHTApHUSIMHU) 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 KaXKIOro CTaHKa, CpelHee Bpemsi oO0paboTKu jaeranei
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 (MOBBIIICHNE IPOU3BOJUTEIBHOCTH, YITYUIICHHE UCTIONb30BaHUSI 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 3aTIOMHHAHUS | SIBJISTFOIIMXCS. OCHOBOIIOJIATAOIIMMY B TaHHOH Teme. [IpopaboTka MaTepuanios
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 MPOM3BOJCTBEHHBIN y4acTOK IieXa.
CpenctBamu si3pika GPSS HeoOxomumo cMoienupoBaTh paboTy yyacTKa Iiexa, COCTOSIIETO U3 He-
CKOJIKMX CTaHKOB M 00pa0aThIBAIOIIETO /IBA MMOTOKA JACTAJICH Pa3IMYHOTO THIIA.

MapuipyTtsl 00paboTKH jAeTaneil AByX THIIOB MpeicTaBlieHbl B Tabmuue 1 (pacnperneneHue
BBITIOJIHSIEMBIX onepanuii mo crankam Al, A2 u A3). Onepaunn 1-3 1 BBITOTHAIOTCS HAJ ACTAISIMU
MEpBOro THUIIA, a onepanuu 4—6 — Haja JeTalsMu BTOporo Tumna. MHTepBagbsl BpeMEHU MEXIY IO-
CTYIUICHUSIMU JIeTajell 1 BpeMeHa BBIMOJHEHHUS ONepaluii pacipeeneHsl pasHomepHo. Mudopma-
IIUsl O BpEMEHH MOCTYIIJICHHS U BBHITIOJIHEHUS 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 MOJIEIUPOBaHMS 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 JeTanielt 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. Oty JaHHble MOTYT CIIYXHUTh OCHOBaHHEM JIJIsl pacyeTa HeoOX0IMMOT0 pa3Mepa CKiaia
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 nnuHa 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
GENERATE 30,5
QUEUE AAl
SEIZE Al
DEPART  AAl
ADVANCE 5.2

2-# CTAHOK MO/IeJINPYeTCs KaK HAKOMUTEJb

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 mpu atom nepepacrpenenniach
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 3alaHHOM IIOTOKE JieTajIeH.

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 U3MEHEHUSIMU U JIOIIOJTHEHUSIMU)
«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 paszgena 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 porpaMme?

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
NmuTanuoHHoe Moie TMPOBaHHE CHCTEM MacCOBOI0 00C/IyKMBAHUS

[{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.ITo3HAaKOMUTBCS ¢ OCHOBHBIMH JITOPUTMAMHK (PYHKITMOHUPOBAHUS TPEIMETHON 00IaCcTH;

2.06001UTh aNTOPUTMBI BBITIOJTHEHHUS 33JaHUH J1a00paTOPHBIX padoT.
3.BeinonHuTh 3a1aHusl, IPEeyCMOTPEHHbBIE KypCOBOM pabOTOM.
[TopsiA0K BBIMOJHEHUS:
1. Ha ocHOBaHMM KOHCIIEKTA JIEKIHI, peKOMEHAYEMbIX HCTOYHUKOB, OCHOBHOW M JIOTIOJTHUTEIb-
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 CaMOCTOSITeNIbHON 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 COOTBETCTBYIOIIUE CTAaTHCTHYE-
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; OlICHKa kKauecTBoO GPSS-mopenu, nmpoBecTH cpaBHH-

TEJBHYIO OIICHKY BAPUAHTOB KOH(UTYpAIIH CUCTEMBI MACCOBOTO 00CTYKUBAHUS.

PexoMenmaliny 0o BBITOIHEHUIO 3a0aHMI U IOATOTOBKE K KYPCOBOH pabore

[TpopaboTka OCHOBHOM M JIONIOJIHUTEILHOM JIUTEPATypPhl, 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‘IGCKI/IX 158 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 nHbopMaIK, HTHPOPMAIIMOHHBIX TEXHOJIOTHIX U O 3al[UTe WH()OPMAIIUI)

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.

KoHTposbHbIE BONIPOCHI /i1l 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 JaHHBIX?

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. KakuMm 00pazomM MOKHO OpTaHW30BaTh TEHEPAIHIO CITyYaiHBIX YUCEI 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 OTpaxxajaiuch H3MEHEHHs B KOH(PHUTypallui CUCTEMBbI?

10. IEPEYHEHb THO®OPMAILIMOHHBIX TEXHOJIOI' M, HCTTOJIb3YEMBIX ITPU
OCYHECTBJEHHUU OBPA3OBATEJIBHOT'O ITPOIIECCA ITO AIUCHUTIJIMHE

1.Microsoft Windows Professional Russian, Microsoft Office Russian, AuTuBHpycHOE ITpoO-
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, HoytOyx 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
IMNPOME/XKYTOYHOU ATTECTAIIUHU OBYUYAIOIIUXCHA IO JUCIUIIJIIMHE

Onucanue (oHIA OLIEHOYHBIX CPEICTB (ACMOPT)

Ne
KOMIIeTeHIINH

DJieMeHT
KOMIIETEHLNH

Pazgen

Tema

POC

OIIK-2

CIOCOOHOCTD
AHATM3UPOBATH
COI[MAJIBEHO-
JKOHOMHYECKHE
3a/1a4¥ U TpoIiec-
CBbI C IPUMCHCHH-
€M METOIOB CH-
CTEMHOI'0 aHaju-
3a ¥ MareMaTuye-
CKOTO MOJICIIUPO-
BaHUsA

1. CymHsocts u
OCHOBHBIC ATallbl
MaTeMaTUYeCKOI o
MO/JICJINPOBAHUS

1.1.Mogens. Moge-
JUPOBAHWE KaK CIIO-
co0  mcclenoBaHusl.
CsoiictBa U 00JaCThb
MPUMEHCHHUST ~ MOJIe-
JIei.
1.2.Ilousrue,
9KOHOMHKO-
MaTeEMaTHYECKUX MO-
Jeneii M OCHOBHBIC
JTambl HMX TOCTpOe-
HUS

BUEI

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

DK3aMeHaIUOH-
HbIE BOIIPOCHI
NoNel.1.-1.7

2. CoctaB wm
TIPUHITUTIBI To-
CTPOCHHSI HMUTA-
IIMOHHOI MOJIENH.

2.1.CymmHoctp,  00-
JacTh MPUMEHEHUS MU
OCHOBHBIC OTaIllbl
UMHTALMOHHOTO  MO-
JeTUPOBaHMSL.
2.2.Ctpyktypa Moze-
JHUPYIOUIETO AT OPUT-
Ma.

2.3.3ajaHne BpEMEHH
B MMHUTALMOHHOM MO-
JeTN.
2.4.IToctpoenne
bi (S 1510390 111704
PUTMOB.

MO-
ajro-

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

DK3aMeHaIUOH-
HbIE BOTIPOCHI

NeNe2.1.-2.5

4, AneKkBaTHOCTH U
TOYHOCTH HMHTA-
HUOHHBIX  MOJE-
JICH.

4.1.0cHOBHBIE TIPUH-
LUIIBI OLICHKU aJIeK-
BaTHOCTH MaTeMaTH-
YECKOW MOJIEIIH.
4.2 .ITorpemuoctu
MOJIEIIMPOBAHUS.

DK3aMeHaINnoOH-
HBIE BOIIPOCHI
NeNe4 1-4.4.

6.0OcHOBBI Teopuu
MaccoBoro  00-
CITy)KHBaHUSI.

6.1.OCHOBHBIE  KOM-
MOHEHTHl U XapakTe-
PUCTHKH Mozenen
MaccoBOTO OOCTYyXH-
BaHU.

6.2.BxogHoii HW BBHI-
XOJIHOU MHOTOKH B CHU-
cTemMax MacCcOBOT'O
00CITy)KMBaHUS.

DK3aMeHaIUOH-
HBIE BOIIPOCHI

NeNe 6.1-6.7

[1K-23

CIHOCOOHOCTD
NPUMEHATh  CHU-
CTEMHBII MOIXOM

3.Peanmuzanus
HUMUTAIMOHHOMN
Mmoxenu Ha DBM.

3.1.MogenupoBanue
Kak 9KCIIEPUMEHT.
Meron Moute-Kapio.

Bomnpocsl k 3aue-
Ty NoNe3.1-3.5.
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CKHE METOAbI
dbopmanuzanuu
peeHus
KJIQJIHBIX 3a/1a4

u MaTEMaTHUu4dC-

pu-

B

3.2.Cnioco0sl reHepa-
LMU CIIyYalHBIX YH-
cell B UMHTAllMOHHOM
MOJICJIUPOBAHUH.
3.3.MonenupoBanue
CITy4alHBIX COOBITHM.
3.4 .Mopuenns Bxoza.
3.5.Mojenb BEIXOAA.
3.6.Monenb oOpaTHOM
CBSI3H.

DK3aMeHaIUOH-
HbIE BOIIPOCHI

NoNe3.1-3.10

5.MHcTpymeHTans
HBIC cpencTBa
UMHUTALUOHHOTO
MOJIEITHPOBAHHS.

5.1.513pIKkM  MMHATALIHA-
OHHOTO MOJICJTUPOBa-
HUS: KOHIICTITYaJIbHBIC
CBOMCTBA M OCOOEH-
HOCTH, TpeOoBaHUS,
BUJIbI, QPXUTEKTYpa.
5.2.IlakeTbl mpuUKIAI-
HBIX MPOTrpaMM MoOJIe-
aupoBaHus. ABTOMa-
TU3UPOBAHHBIC cu-
CTEMBI  MOJEIUPOBA-
HUS

OK3aMeHaIHOH-
HEBIE BOIIPOCHI

NeNe 5.1-5.7

7.CucteMbl  Mac-
COBOTO O0OCITyXH-
Banus (CMO).

7.1.CMO npu nanu-
YU BXOJHOTO U BBI-
XOJITHOT'O TTOTOKOB.
7.2.CMO pa3znuyHOi
KOH(UTypaum.

OK3aMeHaIHOH-
HEBIE BOIIPOCHI

NeNe7.1.-7.5

8.IlpakTnyeckoe
IIPUMEHEHHUE TEO-
pUM  MaccoBOTO
00CITy>)KMBaHUS
(TMO).

8.1.IIpo6nemsr Moge-
auposanus CMO.
8.2.Ilpuknagasie
nmaun TMO.

3a-

DK3aMeHaInoH-
HBIE BOIIPOCHI
NeNe8.1.-8.5.

2. Bonpochl K 3aueTy

Ne v HammeHoBa-

Jr:r;"n Komnereruun BOITPOCHI K 3AYETY Hue
Kox | Onpenenenne pasjaeJia
1 2 3 4 5
OIIK- | cmocoOHOCTE 1.1.[JaliTe ompeneneHus: «MOJIENbY, «IKO-
2 aHaJIN3UPOBAThH HOMHKO-MaTeMaThdeckas Mojaenb». lle-
COIMaILHO- PEYHCIIUTE €€ OCHOBHBIC KOMIIOHEHTBHI H
DKOHOMHYCCKHUE cBoiicTBa. [IpuBenuTe mpumMepsl SKOHOMU-
3a/1ayu M MPOIEC- | KO-MAaTEMaTHIECKUX MOJICIICH.
Chl ¢ mpuMeHEHHU- | 1.2.CpaBHuTe H3Tambl MaremMarndeckoro u | 1. CymHoCTs U OC-
1 €M METOAOB CH- | UMUTAIIMOHHOTO MOJCIMPOBAHUS HAa KOH- | HOBHBIE JTallbl Ma-

CTCMHOI'O aHaJIu-
3a U MaTeéMaTu4c-
CKOI'0 MOICIHUPO-
BaHUA

KPETHOM ITPUMeEpE.

TEMAaTHUYCCKOI'O

1.3.B yem 3axiroyaroTcsi OCOOEHHOCTH U
00J1aCTh MPUMEHEHHUSI UMUTAITMOHHBIX MO-
nenen?

MOACIINPOBAHUA

1.4.0OxapakTepusyite 3Tanbl UMUTALUOH-
HOI'O MOJICJIMPOBAHMUA.

1.5.Ilepeuncnure »1€MEHTHI UMHUTALIMOH-
HOU MOJENH.
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1.6.Ctpykrypupyiite (hopmMann3oBaHHYIO

cxemy nmporecca  (pyHKIMOHUPOBAHUS
OMOIMOTEKH.
1.7.CtpykTypupyiite  popMaIn30BaHHYIO
cxeMy rmpouecca  (pyHKIIMOHUPOBAHHUS
OMOIMOTEKH.

2.1.0xapakTepusyiiTe ajropuTM MeTOJa
MOBPEMEHHOT'O0 MOJICITUPOBAHUS C JEeTep-
MHWHHUPOBAHHLIM IIAaroM.

2.2.0xapakTepu3ylTe aaropuTM MeETojia
MMOBPEMEHHOTO MOJICTUPOBaHUSL CO CIy-
YailHbIM 11aroM.

2.3.0xapakTepusyiTe aaropuTr™m Io3a-
SIBOYHOTO CIOCO0a TOCTPOCHHS MOJIEIIH-
PpYIOIIUX aJIrOPUTMOB.

2.4 IlocTpoiiTe MOACIUPYIOUIUN aITrOPUTM
paboThl ONOINOTEKU

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

23

CIIOCOOHOCTH

OPUMCHSTh  CH-
CTEMHBIM ITOJXO/I
H  MareMarude-
CKHE METOIbI B

3.1.Kakywo posb wurpaer meron Monre-
Kapno B uMUTalInOHHOM MOJEITUPOBAHIH?

3.2.0xapakTepu3yiite IpeuMyllecTBa U
HEJ0CTaTKU PA3JINYHBIX CIIOCOOOB reHepa-
[[UU CIIy4alHBIX YHCETI.

(bopmanuzanuu 3.3. Kakum ob6pa3om ucnonsizyercs tabnu- | 3.Peanuzanus umu-
5 peHICHUsT  TMPHU- | [[a CIyYalHBIX YMCEN JJIs1 UX TeHEpaluu? | TAMOHHOW MOJENIH
' KIAJHBIX 32134 [TpuBeauTe IpUMEPEI Ha OBM.
3.4.ChopmynupyiiTe B aHATHTHYCCKOM
BUJE  YCIOBHUA, WACHTU(DUIHPYIOIIHE
HACTYIUICHHSI CITy4allHbIX COOBITHH.
3.5.Ykaxxute OCHOBHOE Ha3HAUYE€HHUE MOJe-
mu Bxoja. Kakum oOpa3om oHa cBsizaHa C
dbopmanu3oBaHHOMN cxemoil npouecca?
3.9K3aMeHalHOHHbIE BONMPOCHI
Ne | Komnerenuuu 9K3AMEHAIUMOHHBIE Ne u HaumeHoOBaHUe
n/mn | Kog Omnpenesienune BOITPOCHI pasnena
1 2 3 4 5)
1. OIIK-2 | ctocoOHOCTH 1.1.0cHoBHbIe TIOHATUST MaTemaTu- | 1. CymHOCTh U OcC-
aHATU3UPOBATH YECKOr0 M MMUTAI[MOHHOTO MOJIe- | HOBHBIE€ JTalbl Mare-
COIHATHHO- JIUPOBAHUSI. MaTUYECKOTO  MOjle-
YKOHOMUYECKUE 1.2.Bunbl MopenupoBanus. CBOW- | JUpOBaHUS

3aga4d U mpouec-
Chbl C IPUMCHCHU-
€M MCTOAOB CH-
CTCMHOI'O aHallu-
3a U MaTeéMaTn4dc-
CKOI0 MOICINPO-
BaHUA

CTBa M 00JacTh MPUMEHEHUs] MO-
JeIIen.

1.3.0cHOBHBIE aCHEKTHI IPUMEHE-
HUS MaTEMAaTHYECKUX METOJIOB B
pElIeHNH TPAKTHYECKUX MPoOIeM

1.4.0cHOBHBIE >Tallbl YKOHOMHUKO-
MaTEeMaTUYeCKOr0 MOJICITUPOBAHHS.

1.5.CocraB 3KOHOMHUKO-
MaTEMAaTHYCCKUX MECTOIOB.

1.6.KnaccudukanmonHsie CBOMCTBa
YKOHOMHKO-MATeMaTHYECKUX  MO-
Jenei.

1.7. JlocTomHCTBA MW HEOOCTATKU
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HUMUTAIMOHHBIX MOIIeHef/'I.

2.1.CymiHOCTh, METOAOJIOTHS u
OGJI&CTB HpI/IMeHeHI/ISI HMUTAIIUOH-
HOT'O MOJICIIMPOBAHUS

2.2.9tanpl MMHUTALMOHHOTO MOJIE-
JIUPOBAHUS. JIEMEHTbhl HMUTAIIU-
OHHOI MOJIENHN

2.3. CocraB (Hopmann30BaHHON
CXEMBI Ipoliecca

2.4.CTpykTypa  MOJACIHUPYIOIIETO
IropuTM™Ma.

2.5.1IpuHuuMnbl 1 IpaBWIa 3alaHus
MOJICJIBHOTO BPEMEHH.

2. CocTaB ¥ TpHHIIH-
bl TIOCTPOCHUST WMU-
TallMOHHON MOJIEIH.

4.1.0OCHOBHbBIC MPUHIUIIBI OIECHKHU
aJIEKBaTHOCTHU MaTeEMaTHYECKON
MOJEIH.

4.2 .1lorpeniHocTd MMHUTAILIMOHHOTO
MOJICIIUPOBAHUS.

4.3.Pacuer cymMMapHOil NOrpeniHo-
CTH MOJIEJIN.

4.4 Pacnipenenenue JOMYCKOB Ha
yIpaBJIsieMbI€ IEPEMEHHBIE.

4. A 1eKBaTHOCTD u
TOYHOCTh HMUTAI[U-
OHHBIX MOJIEJIEH.

6.1.0cHOBHBIE 3JIEMEHTHI U (YHK-
MUOHAILHEIE BOo3MoxHocT CMO.

6.2. XapakTepucTuku 3PGPeKTHB-
HOCTH 00CITyKUBaHUS

6.3.Buapl 1 XapakTepuCTHKa Map-
KOBCKHUX ITPOLIECCOB

6.4.ANITOpUTM COCTaBJICHMS ypaB-
Henuit Koimoropoa

6.5.CrarucTuueckue CBOICTBA
BXOJHBIX U BBIXOJIHBIX ITIOTOKOB

6.6.XapaKkTepUCTUKH BXOJHBIX TO-
TOKOB

6.OCHOBEI TEOPHH
MaccoBOro 00CITyXH-
BaHMUSL.

6.7.XapakTepUCTUKH  BBIXOJIHBIX
MIOTOKOB

[IK-23 | cnocoO6HOCTH 3.1.Anmroputm  Meroma  MoHTe-
npuMeHsaTh  cu- | Kapno

CTEMHBIH IIOXOJ
U MaremaTuye-
CKHE METOIbl B
bopmanuzanuu
perieHus pu-
KJIQJIHBIX 3a/1a4

3.2. CnocoObl reHepanuu ciydai-
HBIX YHCell

3.3.MonenupoBaHue  CIIy4alHBIX
COOBITHH. DTambl CTATUCTUYECKON
OIEHKU CITy4alHbIX BO3JECHCTBUI

3.4.Mogenp BXxoja: CYHIHOCTb H
Ha3HAYEHUE B WMHUTAIMOHHOM aJl-
TOpPUTME.

3.5.0cHOBHBIE IPUHLUIBI (PYHKIIH-
OHHPOBAHUS MOJIEIIH BBIXOJIA

3.6.IIpouenypa HCHBITAaHUS CTaTHU-
CTHYECKHX THIIOTE3 B WMHUTAIIMOH-
HOM MOJICIMPOBAHHH.

3.7.00mue TpUHIMIBI TOCTPOCHHS
1 (QYHKIIMOHUPOBAHHS MOJEITH 00-

3. Peamuzauus wnmu-
TAllMOHHOM  MOJEIHU
"Ha OBM
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paTHOM CBsI3H.

3.8.OCHOBBI TEOPUU TIJIAHUPOBAHUS
JKCIIEPUMEHTA

3.9.Ilpouenypa BwIOOpa MO00a-
CTH TIPOBEJCHHUS DKCIEPUMEHTA.
ITocnenoBaTeNbHOCTh  TOCTHIKEHHS
ONTUMYyMa.

3.10. Bugsr u cBolicTBa (hakTOPOB

5.1.CymHOCTh ¥ BHUIBI SI3BIKOB
MMUTAIIMOHHOTO  MOJETUPOBAHUS.
HX npenmyiecTsa U HEJOCTATKU.

5.2. ApXUTEKTypa SI3bIKOB MOJEIIH-
poBanus. TpeOoBaHuUsl, TPEABSIBIIS-

€Mble K S3bIKaM HMHUTAIIHOHHOIO
MOJICIIMPOBAHUS
5.3.0OCHOBEI KJ1accupuKaIus,

cpaBHeHHE 3(PPEKTHUBHOCTH U KpH-
TEpUH BBIOOpPA SI3BIKOB MOJEIUPO-
BaHUA.

5.4 513p1kM MOJIETMPOBAHUS HEIpe-
PBIBHBIX CHCTEM

5.5.513bIKM  MOJENMpPOBaHUSA OUC-
KPETHBIX CHCTEM

5.6.IlonsiTHE U cOCTaB MaKeTa Mpu-
KJIaJHBIX IPOTPaMM MOJAEIHPOBa-
HUS CHCTEM.

5.7.CTpykTypa aBTOMAaTHU3HpPOBaH-
HOM CHUCTEMBI MOJEITMPOBAHMUSL.

5.MHCTpyMEHTaIbHBIE

CpeACTBA  MMUTALU-
OHHOI'0 MOJEIUPOBA-
HUSL.

7.1. Xapakrepuctuka uAEHTU(DUKA-
LIMOHHOM CTpYKTYph! Kennamna

7.2.ANTOPUTM U YCIIOBUS ONpEAEe-
HUSl OCHOBHBIX OIEPAllMOHHBIX Xa-
pakrepuctuk CMO

7.3.MonenupoBanue CMO c¢ on-
HUM OOCITYKHBAIOIINM Y3JIOM

7.4. MopenupoBanue CMO c He-
CKOJIbKUMH OOCITY>KUBAIOIIUMHU Y3-
JJaMH

7.5.CMO ¢ npuopureramu. Tan-
J€MBI O4Yepenen

7.CucteMbl MaccoBO-
ro o0cIyKUBaHUS
(CMO).

8.1.IIpo6GnemMbl CIOKHOCTH U THO-
KOCTH MAaTeMaTU4YeCKUuX Mojenei
o0CITy>)KUBaHUS

8.2.IToaroroBka MCXOMHBIX JAaHHBIX
Y IPOBEPKa THITOTE3

8.3.IIpobneMbl  ompesiesieHnst ONTH-
MaJIBHOT'O YPOBHS O6CJ'Iy>KI/IBaHI/I$[

8.4 Moaent cO CTOUMOCTHBIMH Xa-
pPaKTePUCTUKAMU

8.5.MogenupoBaHue  MpeaNOYTH-
TEJIHHOTO YPOBHS OOCITY)KHBaHHS

8.IlpakTuyeckoe
NPUMEHEHHE TEOPHUHU
MaccoBOro O0OCITYXH-
Banus (TMO).
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4. Onucanue nokasaresieil 1 KpUTepueB OlleHMBAHUS KOMIIeTeHIHii

IHoka3zaTenu Ounenka Kpurepun
OTJINYHO Komnerenniuu OIIK-2 u IIK-23
MOJIHOCTBIO  COPMHUPOBAHBI u
OIICHKA «OTJIMYHO» BBICTABIIAETCS B
cilydae, eciad oOydaroluiics Bce-
CTOPOHHEE M CHCTEMaTHYECKH Je-
MOHCTPUPYET: CIOCOOHOCTH HpUMe-
HSATh CUCTEMHBIN MOAXOA U MaTeMa-
3HaTh TUYECKUE METOJBI B (hopMaTH3aIluu
(OIIK-2): pelIeHus MPUKIAHbIX 3a7a4 U aHa-
- OCHOBHBIC TOHATHUS U KAaTETOPHH CUCTEM- JIM3UPOBATH COLMANBHO-
HOTO aHaJIM3a U MaTeMaTHYeCKOro MOJEINH- SKOHOMHUHYECKHUE 3a/[aUM ¥ IPOLECCHI
pOBaHHUA, C IPUMEHEHUEM METOJO0B CUCTEMHO-
(TIK-23): ro aHaJi3a U MaTeMaTH4eCKOro Mo-
- TEOPETHUYECKHE OCHOBBI INPUMEHEHMS CHU- JeITHPOBAHUS.
CTEMHOI'0 TIOJIX0J]a U MaTeMaTUYECKHUX METO-
NOB B (GOpMANM3alMK PEIIEHUS PUKIATHBIX | XOPOIIO Komnerenmuu OIIK-2 u TIK-23
3aJa4; chOpMHpPOBaHBl B  JOCTATOYHOM
Ymerb CTeMeHU U OIEHKA «XOpOIIO» BbI-
(OIIK-2). cTaBjsercd B cllydae, ecid o0yda-
—HWCIOJIb30BaTh OCHOBHBIC TOHATHUS U KaTe- IOLUICS JIEMOHCTPUPYET HEAOCTa-
FOPUM CHCTEMHOIO aHajliM3a U MaTeMaTuye- TOYHO IIOJIHBIE CIIOCOOHOCTH MpHU-
CKOTO MOJICIMPOBAHUS JJIsl aHalu3a COIM- MEHSITh CUCTEMHBII MOAX0A U MaTe-
aIIbHO-DKOHOMUYECKHX 33]a4 U IIPOLIECCOB; MaTHYEeCKHE METOJbI B (opmasm3a-
(TIK-23): WA PeUIeHUs TPHUKIAJIHBIX 33/1a4 U
- UCIOJb30BaTh OCHOBHBIE MaT€MaTHYECKUE aHAJM3UPOBAThH COLIMAJIbHO-
METONbl B (opManu3anuu peuieHusl MpH- HSKOHOMHYECKHUE 3a7a4U U MPOLECCHI
KJIQJHbIX 3a/1a4; C IPUMEHEHUEM METO/I0B CUCTEMHO-
Baapners ro aHaju3a U MaTeMaTHYeCKOro Mo-
(OI1K-2): JIeTUPOBAHHSL.
- CTAaTUCTUYECKUMU 3HAHUSIMHU MO CUCTEMHO-
My aHaIM3y ¥ MaTeMaTH4ecKoMy Mozaenupo- | yrosiaerso- | Komnerennun OIIK-2 n  IIK-23
BaHUIO B Pa3IMUHBIX cepax AeaTeIbHOCTH,; pHUTEIBHO cOpMHPOBAHEI YACTHYHO M OLEH-

(T1K-23):

- OCHOBHBIMU MCTOAUKAMH IMPHUMCHCHHUA CH-
CTEMHOTI'0O IMoaxXxoaa U MaTeMaTH4Y€CKNX METO-
J0B B (bOpMaJ'II/IBaI_[I/II/I peHiCHUs MPUKIAIHBIX
3a11ad.

Ka «y/IOBJIETBOPUTEIBLHO» BBICTAB-
JsieTcs B ciydae, eciu oOydaromui-
Csl IEMOHCTPUPYET YaCTHUYHBIE CIIO-
COOHOCTH TIPUMEHSTh CHCTEMHBIH
MOJX0A M MaTeMaTHYeCKHUE METO]IbI
B (opManu3anuu peuieHusl Ipu-
KJIaJHBIX 3a7ady ¥ aHaJIU3UpPOBATh
COIMATIbHO-9KOHOMUYECKHE 3aJauH
U TIPOLIECCH C MPUMEHEHHEM METO-
JIOB CHCTEMHOTO aHaJln3a U MaTeMa-
TUYECKOTO MOJIETTMPOBAHUS.
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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» BBICTABIIIETCS 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 «MaremaTnueckoe 1 HMUTAIIMOHHOC MOJCIMPOBAHUC) HAIIpaBJICHA Ha O3Ha-
KOMJICHUC C OCHOBHBIMH IMOHATHUAMHU WU KATCTOPpHUAMU TCOPCTUUCCKHUX H IMPUKIAIHBIX ACIICKTOB
HMUTAIIUOHHOI'0 MaTeéMaTH4Y€CKOIO0 MOACITHUPOBAHUA KaK HAYYHOI'O MCCIICAOBAHUA, HA IOJYUCHHUC
TCOPCTUICCKHUX 3HAaHUM U MPAKTUYCCKHUX HABBIKOB HMCIIOJIB30BAHUSA COOTBCTCTBYIOIIHNX 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 Kak croco0 MCCIeOBaHMs; CBOWCTBA M 00JacTh NPUMEHEHHS MOJICNEH; IOHSTHE,
BUIbl 5KOHOMUKO-MaTEMaTUYECKUX MOJEJICH 1 OCHOBHBIE TAllbl UX IOCTPOEHUS.

B xone ocBoenus pasgena 2 «CocTaB M MPUHIMIBI TIOCTPOCHUSI UMUTAMOHHON MOJEIN»
o0yyaroyecs J0JDKHBI YSICHUTh 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 pasnena 3 «Peanusanusi MMUTAIIMOHHON Mozenu Ha OBM» obydaromuecs
JIOJDKHBI YSICHUTB CYIIHOCTh MOJICJIMPOBAHUS KaK SKCIEPUMEHTa, OCHOBAaHHOIO Ha MeToae MoHTe-
Kapno; cmocoObl reHepaniy Cay4aiiHBIX YHCEN B UMUTAIIMOHHOM MOJEIHPOBAHWUU; MPUHIUIIHI
MOJICJIUPOBAHMS CIIYy4alHBIX COOBITHI; CYIIHOCTb U Ha3HAUYCHHE MOJIeNIel BXO/, BbIX0/a, 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 pasgena 5 «HCTpyMEHTaNIBHBIE CPEICTBA UMUTALIMOHHOIO MOJEIMPOBA-
HUS» oOyyaromuecs TOKHBI YSICHUTh MPUHIUIBI UCIIOJIB30BAHUS S3bIKOB UMHUTALIMOHHOTO MOJIe-
JMPOBAHUS; TAKETOB MPHKJIAIHBIX MPOTPaMM MOJICITUPOBAHUS; aBTOMAaTU3NPOBAHHBIX CHCTEM MO-
JIeTUPOBAHMUSL.

B xonme ocBoenus pazznena 6 «OCHOBBI TEOPHUU MAaCCOBOTO OOCIYKMBaHUS» 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 «Cuctembl maccoBoro obcimyxkuanusi (CMO)» obydarommecs
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, crocoObl 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 peasTu3alliy 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 METOJOB U 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 UIA TIOCTPOCHUS 3KOHOMHUYECKHX, (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, CHCTEeMAaTU3alluY, YIITYOJIeHUsI U KOHKPETU3alluu OJyYEeHHBIX TEOPETUUECKUX 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 CAMOCTOATEIBHON 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 TEMAaM MOYKHO HAWTH B MEPUO-
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 mporpaMMbl 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 IPAKTHUKE.

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
Pacnipenienienre Tpya0eMKOCTH IO OTACIBHBIM BHJIAaM YueOHOW paboThI, BKIIFOUYAsl CAMOCTOSITEITb-
HYIO paboTy: 52 uac. — nekiuu, 70 yac. — naboparopusie pabotel, 175 yac. — camocTosTenbHas pado-
Ta.
OO01as TpyJ0eMKOCTh AUCHUIUIUHBI cocTaBiseT 324 yaca, 9 3aUeTHBIX €AUHUIL.

2.2 OcHOBHBIE pa3ieibl AUCUUTLINHBIL:

1 - CynIHOCTh ¥ OCHOBHBIE STAIlbl MATEMATHYECKOT'O 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 TE€OPUU 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 KOMIIETEHIUH:

-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 o JUCHUIUIMHE BHOCSTCS CIEAYIOIINE JOTOTHEHUS:

IIpunoxenune 3

2. B pabGouyto nmporpaMmy o AUCUUIIIMHE BHOCSATCS CIEAYIOIUE U3MEHEHUS:

[TpoTokoun 3acemanus xkadenpor No OT «__ » 20 r.,
(paspabomuyux)

3aBenyromuii kageapoit

(noonucs) (®.1.0.)
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[IporpamMma cocTaBieHa B COOTBETCTBHM C (pelepalibHBIM T'OCYAAapCTBEHHBIM 00pa3oBa-
TEJIbHBIM CTAaH/AapTOM BBICIIET0 00pa3zoBaHus 1o HampasieHuto noarotoku 09.03.03 IIpuknagHas

uHpopmatuka oT « 12 » mapta 2015 r. Ne 207

aas Hadopa 2017 roga u yue6usm manom ®I'BOY BO «bpl'Y» anst ounoii popmbl 00ydeHus ot
«06» mapra 2017 r. Ne 125, nyst 3aounoii popmer 00yuenus oT«06» mapta 2017 r. Ne 125,

IIporpammy cocraBuiI:

bospuyk Haranes fIHOBHa,
norieHT 6a3oBoit kadenpst MulT, k.3.H., TOLIEHT

Pabouast mporpamMma paccMOTpeHa B yTBEpKIeHa Ha 3aceqaHuu 6a3oBoi kadenpst MuldT

ot « 19» nmekabps 2018 r., mporokon Ne 8

W. o. 3aBexyromiero 6a3zoBoit kapeapoir MullT

E.N.JlykoBHMKOBa

COT'JTACOBAHO:

WN. 0. 3aBegyromiero BelyCKaromen
6a3oBoii kadenpoit MullT

E.N.JIykoBHMKOBa

Jupextop O6HOAMOTEKH

T.®. CoTHuk

Pabouyas nporpamma 0100peHa METOANYECKON KOMUCCUEH
oT «28 » gexabps 2018 r., mpotokon No 4

Hpencez[aTeJIL METOIMYECKON KOMUCCHHU (l)al(y.]'ILTeTa

OOy

E.B.Tpane3nukoBa

COI''TACOBAHO:

HauannrHuk
yu4e0HO-METOIMYECKOTO YIIPABICHUS

T'.I1. HexeBenx

Peructpanmonssiit Ne



