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HEJb OCBOEHUS JUCIHUIIJIIUHbI (MOAYJIS)- GpopMupoBanue y CTyJAE€HTOB 3HAHMUIA
O COBpPEMCHHBIX HMH(POPMAIMOHHBIX TEXHOJIOTHSIX, O CpPEACTBaX W METO/JaX HMHUTAIUOHHOTO
MOJICITMPOBAHHMSI TPON3BOICTBEHHBIX IIPOIIECCOB.

[TocraBieHHas 1€ JOCTUTACTCS pear3aliell psaa o0pa3oBaTeIbHBIX U BOCIIUTATEIBHBIX 3a/1a4.

OO6pa3zoBaTeabHbIe 3a/1a4d BKIIOYAIOT:

— AKTUBUW3AIMIO U YriyOJeHWe 3HAHWH M HABBIKOB, MOJYYCHHBIX MPU HM3YYCHUHU TUCIHILIHH
«upopmaruka», «MHOCTpaHHBI s3bIK», «HauepraTenpHas TEOMETpHs, HHXXCHEpPHas W
KOMITBIOTEPHAS TpaduKay,

— mpuoOpeTeHue 3HaHMH B OO0JACTH COBPEMEHHBIX HMH(DOPMAIMOHHBIX TEXHOJOTHHA U
UMHTAIMOHHOTO MOJICITUPOBAHUS;

— (opmupoBaHre 0a30BBIX HABBIKOB HMCIIOJIH30BAaHMS COBPEMEHHBIX CPEJICTB MH(POPMALMOHHBIX
TEXHOJIOTHIl.

BocruratenpHasi 3aja4a 3aKIHOYAcTCS B PA3BUTUU Y CTYJICHTOB JIOTMYECKOTO MBIIUICHHUS |
KYJBTYPBl BOCHPHUATHS MH(POPMALMOHHBIX TEXHOJOTHH M MOJECTUPOBAHMS, KaK HEOTHEMJIEMOH YacTH
CHeHaIU3aInU B 00J1IaCTH 000TaIIEHUS MTOJIE3HBIX HCKOMIAeMBbIX.

B pesynbrare 0CBOCHUS AUCHUILTUHBI CTYIEHT JOJDKEH 3HATH!

— 0 mpo0JyieMax HCHOJIb30BaHUSI COBPEMEHHBIX MH()DOPMAIMOHHBIX TEXHOJIOTUH B OOOTaIlCHUH
PYZ;

— 00 OCHOBHBIX (paKTOpax, BIHSIONIMX HAa NPUMEHEHHE COBPEMEHHBIX WH(OPMAIMOHHBIX
TEXHOJIOTUH B 00OTaIlICHUU PYII;

— METOAWYECKHE M amnmapaTypHble OCHOBBI INPHUMEHEHHS COBPEMEHHBIX HH()OPMAIMOHHBIX
TEXHOJIOTUH B 00OTalICHUU PYII;

— OCHOBHBIE ITOJIOKEHUSI HMUTAIIMOHHOTO MOJICITUPOBAHUS B O0OTAIICHUH PYI;

— Monenu  aOCTparupoBaHUsl  COIMAJIbHO-TEXHHMYECKMX  CHCTEM HpPU  HMHUTAIIHOHHOM
MOJICIIMPOBAHUH B 00OTAIlCHUH PYII;

Kpowme 3T10ro, CTy1eHT H10JIKEH YMeTh.:

— OIICHUBATh TEKYIIYI CHUTYaIllUI0 TMPUMEHECHHS COBPEMEHHBIX MH(OPMAIIMOHHBIX TEXHOJIOTHIM
Ha TOPHO-O0OTaTUTEIHLHOM MPEIIPUATHH M CTABUTh TEXHMYECKYIO 3a/lauy IO YIPABICHHIO
Ka4eCTBOM ITPOIIECCOB B YCIOBHUSIX IPOU3BOJICTBA,

— BbIOMpaTh LenecooOpa3Hble BHUIbl COBPEMEHHBIX HMH(DOPMAIMOHHBIX TEXHOJOTMH  JUIs
aBTOMaTH3aIMK 00paOOTKU M Mepelau JaHHBIX TEXHOJIOTUIECKOTO MPOIEcca;

— y4yacTBOBaTh B TIpPOILIECCE BHEAPEHHMS COBPEMEHHBIX HMH(OPMAIMOHHBIX TEXHOJOTMH IpHU
oOoraieHuu pya.

[Tocie ocBOEHMS TUCIMIUTMHEI CTYJICHT TaKKe JODKEH BJIA/IeTh:

— COBPEMEHHBIMH WH(POPMAIIMOHHBIMU TEXHOJOTHUSMH ¥ WMHTAIIMOHHBIM MOJICIIUPOBAHUEM B
o0oraiieHnu py;

— HaBBIKAMU cOOpa, aHAIM3a W HCIOJB30BaHHUA HWH(OpMaIuu, HEOOXOTUMON Il TPHHATHUS
POEKTHPOBOYHBIX, TEXHOJIOTUUYECKHX, YIPABICHYECKIX PEIICHUH.

2. NNEPEYEHb IIVIAHUPYEMBIX PE3YJIBTATOB OBYYEHHSA 1O AUCHUIIJIMHE
MOAVJIIO), COOTHECEHHbBIX C IINIAHUPYEMBIMU PE3VJIIBTATAMU OCBOEHUSA
OBPA3OBATEJIbHOM TPOT'PAMMBI.

B pesynbraTe 0CBOSHMS TUCHUIUIMHBI CTYACHT JOJKEH 00J1a1aTh ClAeIyIOIIMMH KOMITIETEHIIUSAMU:

— YMEHHEM OINpeAessTh NPOCTPAHCTBEHHO-TEOMETPHUECKOE MOJI0KEHNE OOBEKTOB, OCYIIECTBISTh
HEOOXO/IUMMBIE  TE0/Ie3MYECKHe M MapKIIeHJepcKkue  Hu3MepeHus, oOpabaThiBaTh U
UHTEPIIPEeTHPOBaTh uX pe3ynabTatsl (ITK-7);

— TOTOBHOCTBIO pabOTaTh ¢ MPOrpaMMHBIMU MPOIYKTaMH OOIEro U CIEeNUAIbHOT0 Ha3HAYSHUS IS
MOJICJIMPOBAHUS ~ MECTOPOXKJIEHUH  TBEPABIX  IOJE3HBIX  MCKOMAEMBIX,  TEXHOJOTUH
HKCIUTYaTallMOHHOM pa3BeAKH, JOObIUM U MepepalOTKU TBEPABIX IOJIE3HBIX HCKOMAEMBIX, MPHU
CTPOMTENBCTBE U IKCILTyaTallMM OJ3EMHBIX OOBEKTOB, OLIEHKE YKOHOMUYECKOH 3((HhEeKTHBHOCTH



TOPHBIX )41 TOpHO-CTPOUTCIIbHBIX pa60T, MMPpOU3BOJACTBCHHBIX, TEXHOJIOTHYCCKHUX,
OpraHu3aIlMOHHBIX U (PUHAHCOBBIX PHCKOB B PHIHOYHBIX ycimoBusax (ITK-22).

3. YKABAHUE MECTA JUCHUILIUHBI (MOAYJISI) B CTPYKTYPE OBPA3OBATEJILHOM
MMPOT'PAMMBI.

Hucnunmnaa «MHpopManroHHBIE TEXHOJOTUM W MMHUTAIMOHHOE MOJAEIMPOBAHHME» OTHOCUTCA K
JTUCLIUIUIMHAM T10 BBIOOPY BapuaTHBHOM yactu 61oka b1.

Jns ocBOGHUS JAaHHOM AMCHUIUIMHBI OOyYaroIIWecs HWCIONB3YIOT 3HAHUS, YMEHHUS, HAaBBIKH,
CHOCOOBI JIETENTPHOCTH M YCTAaHOBKH, KOTOpBIE OHM TOJYYWJIA B TPOLIECCE W3YyYCHHs JUCIUILINH:
«MadopmaTukay, «Maremarukay, «IHOCTpaHHBIH 5A3bIK», «HauepraTenbHas reomeTpus, HH)XEHEpHAs U
KOMITbIOTEpHAs Tpaduka», «BBeaeHne B CienaibHOCTbY.

B cBoro ouepenp, gucruminHa —«MH(MOPMAIMOHHBIE TEXHOJIOTMM W  HWMHTAI[MOHHOE
MOJICIIMPOBAHKE) MPEACTABIAECT COOON METOAO0IOTUYECKYIO 0a3y AJIsl yCBOCHUS CTYACHTAMH COJIEPKaHUS
JMCIUIUIMHEL  «ABTOMAaTHU3UPOBaHHBIE cHCTeMbl», «lIpoekTupoBanne oOOTraTUTENBHBIX (adpuK»,
«DKOHOMHKA U MEHEPKMEHT TOPHOTO IIPOU3BOJICTBAY.

4. OPBEM JUCHUIVIMHBI (MOAYJIsA) B 3AYETHBIX EJIMHUIAX C YKA3AHUEM
KO/IMYECTBA AKAJEMHNYECKHUX njin ACTPOHOMMYECKHUX YACOB,
BBIIEJIEHHBIX HA KOHTAKTHYIO PABOTY OBYYAIOIIIUXCSA C NPEITIOJABATEJIEM
(IO BUJAM VYUYEBHBIX 3AHATHHA) MU HA CAMOCTOSATEJBHYIO PABOTY
OBYYAIOIIUXCH.

OO6mmast TpynoeMKoCcTh auciuruInabl coctapisieT 2 3ET wim 72 yaca (3 pacuera 1 3ET= 36 gacon).
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5. COAEP)KAHME JUCHUIIJIMHBI, CTPYKTYPUPOBAHHOE 110 TEMAM (PA3JEJIAM) C
YKA3AHUEM OTBEIEHHOI'O HA HHUX KOIUYECTBA AKAJEMHUYECKUX WJ/IN
ACTPOHOMMYECKHX YACOB U BUJIOB YUEBHBIX 3AHATHUM.
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1 Nudopmanmonusie pecypcebl u
NHGOPMALMOHHBIE TEXHOJIOTUU XPaHEHUs
JaHHBIX.

Cmpykmypa Oanmvblx u 0cobenHocmu ux
xpanenus. Popmul Xxpanenus OaHHvIX: Paiinbl u
oasvl dannvix. Texnonocuu pensiyuoHHvlX 6a3 12 12 5 6
OaHHbIX. Ynpaenenue persiyuoHHeIMu 0a3amu
Ooannvix. Ilonamue o SQL - sa3vike 3anpocos
penayuonnvix  6az  Oanmvix. Ilowamue o
2€0UHPOPMAYUOHHBIX CUCTHEMAX.

2 |Texmomormum u Meroasl  00pabOTKU
MIPOM3BOJCTBEHHBIX JAHHBIX.

Hcnonvzosanue mexnHonocuil agmomamusayuu
oguca 0na BbINOAHEHUA NPOU3BOOCHIBEHHBIX 12 12 5 6
pacuemos. Mamemamuueckue — gynkyuu
MAaOIUYHBIX NPOYECCOPO8 U UX NPUMeHeHue Oz
0bpabomxu u aHanu3a OaHHLIX.

3 |UaremnexTyanbHble  MH(QOpMAIMOHHBIC
TEXHOJIOTHM U  CUCTEMBl  00pabOTKH
MPOM3BOJICTBEHHOW MH()OPMAIHH.

Hngpopmayuonnvie mexHon02UU 12 12 5 6
npedcmaegnienus U 00pabomxu  3HAHULL
Honsmue 06 UCKYCCMBEHHBIX — HEUPOHHBIX
cemsx. Texnonozuu 6v160008, OCHOBAHHbIX HA
BHAHUSIX.

4 [TocTpoenue, UCTIBITAHUE U DKCIUTyaTaIlUs
MMHTALMOHHBIX MOJENEH B 0O0OraleHnu
MHOJIE3HBIX UCKOMAEMBIX.

Cnocobul onucanusi UMUMAayuoHHbIX MOOEel.
Omanvl nocmpoenus uMumayuoHHbIX Mooeael

CTIOJHCHYIX cucmem: cocmasnenue
cooepoicamenbHo2o onucanus obvexma
MOOenupo8aHus, paspabomxa
KOHYyenmyaavHoUu  moodenu,  opmaruzayus 12 12 5 6

00beKma MOOEIUPOBAHUSL, NPOSPAMMUPOBAHUE
u omnaoka UMUMAYUOHHOU — MOOEU.

Texnonocuueckue amanvi UCNbIMAaHUS

UMUMAYUOHHBIX Mooenel Ha OBM:

ucneimanue MoOenu; UCCIe008aHue CEOUCME

Mmooenu; naanuposaHue UMUMAYUOHHBIX

9KCNEPUMEHMOB. Obpabomxa u

npedcmaenenue pe3yibmamos

UMUMAYUOHHBIX IKCHEPUMEHMO8.

Hroro: - 48 - 48 20 24 -

6. NMEPEYEHD YYEBHO-METOJIMYECKOTO OBECNEYEHUSA IS
CAMOCTOSITEJBHOM PABOTBI OBYYAIOLUXCS MO JUCHUIIIUHE (MOAY.JTIO0)

OcHoBHas iMTEpaTypa:

1. Makaposa H.B., Bonkos B.b. Madopmaruka.- CI16.: 2011. - 576 c.
2. Jletit K. Ix. BBenenue B cucteMsl 0a3 maHHBIX.- M.: Buibsamc, 2005.- 1328 c.
3. Omugep B.T'., Onmudep H.A. Komnbrorepusie cetu - CII6: ITutep, 2007. - 698 c.




4. CoseroB b.41. Uudopmanmonnsie TexHosiorun/ b.51. CoseroB. — M: Bricmas mkosna, 2008. — 263c.

5. Canmuna, H.IO. Mmuranuonnoe MoxenupoBanue: ydeOHoe mocodue / H.}O. Canmuna. - Tomck : Db
Konrent, 2012. - 90 c. - [Dnexrponnsiii pecype]. - URL: //biblioclub.ru/index.php?page=book&id=208690

6. TuxynoB B.C. I'eoundopmaruka: B 2 k. Ku. 1 / Ilox pen. Tukynora B.C. (3-¢ u3sn., nepepab. u mom.)
yueOHuK. - M.: Akamemus, 2010. - 400 c. TuxynoB B.C. I'eomrdopmaruka: B 2 xu. Ku. 2 / Ilox pen.
Tuxkynosa B.C. (3-e uzn., mepepab. u gon.) yuebnuk. - M.: Axagemus, 2010. - 432 c.

7. Deductor. PykoBojactso ananutuka. Komnanus BaseGroup.2013.219c. (http://www.basegroup.ru/)

JomosiHuTEIBbHAS JIUTEpATYypa:

8. TomameBckuii, B.H. Imuranmonnoe moxenupoBanue B cpeae GPSS : npaktuueckue pekomenpanuu / B.H.
Tomamesckuii, E.I'. JKnanosa. - M. : bectcemrep, 2003. - 416 c. - [OnexTponnstii pecypc]. - URL:
//biblioclub.ru/index.php?page=book&id=211851

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCIUIIJIMHBI (MOAYJIS)

B o0OpazoBaTenbHOM mpoliecce NCIOIb3YIOTCS:

- y4eOHBIC ayIUTOPUU IJI MPOBEICHUS 3aHSATUI JIEKIIMOHHOTO THUIIA, 3aHATHH CEMHUHAPCKOTO
TUTA, KypCOBOTO MPOEKTUPOBAHMS (BBIMOJHEHHUS KYpPCOBBIX pabOT), IPYNMOBBIX U WHIMBUAYaJIbHBIX
KOHCYJIbTAllMM, TEKYIIEr0 KOHTPOJIS U MPOMEXYTOUHOM aTTecTaluuu (Mebenb ayauTopHas (CTOJBI, CTYJIbS,
JI0CKa ayJuTOpHAst), KOMIUIEKT MYJIbTUMEINITHOTO 000pyI0BaHUs, BKIIOYAOIINNA MyIbTUMEAUAIIPOCKTOD,
9KpaH, TEPEeHOCHOM HOYTOYK JUIsi JIEMOHCTpAallMd Mpe3eHTaluid; y4eOHO-HarJIIHbIE T0COOus;
00ecIeunBaKONHe TEMATHUCCKHUE HILUTIOCTPAIINH);

- TIOMEIICHHMSI JIJISI CAMOCTOSITEIIBHON PabOTHI (OCHAIICHBI KOMITBIOTEPHBIMU CTOJIAMH, CTYJIBSIMH,
JIOCKOM ayIUTOPHOM, KOMITBIOTEPHONW TEXHUKOW C BO3MOXKHOCTHIO MOAKIIOUEHUsi K cetu «MHTepHeT» u
o0ecrieyeHneM JIOCTyIIa B AJIEKTPOHHYIO HH(POPMALIMOHHO-00pa30BaTEIbHYIO CPETy YHUBEPCUTETA);

- MOMEIIEHHUS U1 XpaHEHUs U MPOPHIAKTHYECKOTO OOCIYyXKMBaHHs Y4eOHOTO 00OpYyIOBaHUS
(ocHamieHbl HaOOpaMy MHCTPYMEHTOB, OOOpYIOBaHHEM, PACXOJHBIMU MaTepuajaMu Jii MOHTaXa,
pPEMOHTA U 00CIyKUBaHUsI UH(POPMALIMOHHO-TEJICKOMMYHUKALIMOHHON CETH (UiIhaa U BHIYMCIUTEILHON
TEXHHUKH);

- naboparopuss HH(POPMAIIMOHHBIX TEXHOJOrWH (OCHAIIEHA KOMIIBIOTEPHBIMH CTOJAMH,
CTYJBSIMH, MYJIbTUMEANHHBIM IMPOCKTOPOM, SKPAHOM IPOCKIIMOHHBIM, KOMITBIOTEPHONH TEXHHKOWU C
BO3MOXXHOCTBIO TOJKIIOUeHHs K cetu «lHTepHeT» W oOecmedeHHeM JOCTyla B DIIEKTPOHHYIO
nH()OpPMaAIMOHHO-00Pa30BATEIBHYIO CPEly YHUBEPCUTETA).

7.1 IEPEYEHD JIMIIEH3MOHHOI'O IPOT'PAMMHOI'O OBECIIEYEHUA

1. Microsoft Windows.

2. Microsoft Office Access.

3. KOMIIAC 2D.

4. OSGEO - QGIS.

5. Ananutrueckas cucrema Deductor.

7.2 QJJEKTPOHHO-BUB/IMOTEYHBIE CUCTEMbI

OBC «M3narenbctBO JIaHBY[ DNEKTPOHHBIN pecypc]: anekTponHas oubmunoreunas cucrema / OO0
«M3natensctBo Jlanby. — Pexxum noctyna: https://e.lanbook.com/;

9BC «dnextponHas 6uGauoreunas cucrema FOPAMTY [DeKkTpoHHEIH pecypc]: dNeKTpoHHAs
oubmmoreunas cucrema / OOO «DnexTpoHHOe wm3gatenscTBo FOPAWTY. — Pexum mocTyma:
https://biblio-online.ru/;


https://e.lanbook.com/
https://biblio-online.ru/

OBC  «YHuBepcuterckass OHONMOTEKa  OHJIAWH»[DNEKTPOHHBIA  pecypc]:  DIEKTPOHHO-
NepUOANYECKOE U3JaHKe; MPOTPaMMHBIN KOMIUIEKC JIJIsl OpPraHU3alMK OHJIalH-0CTYyIa K JIMLIEH3UOHHBIM
marepuaiam / OO0 «HexcMenua». — Pesxum moctyma: https://biblioclub.ru/.

7.3 COBPEMEHHBIE ITPO®ECCHUOHAJIBHBIE BA3bI TAHHBIX

1. DnekTponHas 6a3za JaHHBIX SCOPUS.

7.4 UTHOOPMALMOHHBIE CIIPABOYHBIE CUCTEMbI

1. CripaBo4HO-TIpaBOBast nH(pOpMaLMOHHAS cucrema Koncynprant [Tmroc
http://www.consultant.ru/

2.  DnexTpoHHbI  cnpaBouHuK  "MHpOpMmo" s BRICHIMX ~ y4eOHBIX  3aBelCHHM
http://www.informio.ru/

8. UHBIE CBEJJEHUSI U MATEPHUAJIBI HA YCMOTPEHUE BEJIYIIEN KA®EJIPHI
He npenycmorpeHo.

9. OBECIIEYEHUE OBPA30BAHMUSA IJI5 JIUL] C OB3

s obecnieueHusi 00pa3oBaHUS WHBAIUIOB U JIUI[ C OTPAaHUYCHHBIMH BO3MOYKHOCTSIMH 37I0POBBSI
peam3anusd AVUCHUILUIMHBI MOKCT OCYLICCTBIIATHCA B aJalITUPOBAHHOM BHAC, C YUCTOM CHCHI/ICI)I/IKI/I
OCBOCHHS M JMJIAKTUYCCKUX TPEOOBaHUM, UCXOIS U3 WHAWBUAYAILHBIX BO3MOXKHOCTEH W IO JIMYHOMY
3asBJICHUIO 00YyYaroIIerocs.


https://biblioclub.ru/
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cnenuagausanus: Ne6 Oooramenune noje3HbIX HCKONAeMBIX
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METOAUYECKHUE YKA3ZAHUA I OBYYAIOIIUXCSA ITO OCBOEHUIO

JACHUIITINHBI MOYJIsS)
1. | Kadenpa I'opnoro nena, Hayk 0 3emMiie U MPUPOI000yCTPOKCTBA
2. | CoennaiapHOCTh 21.05.04 T'opHoe aeno
3. | Cueumnanuzamus Ne6 Oboramenne mone3HbIX HCKOIaEMBIX
4. | Jucrummna (mozym) HNHbopManmoHHbIe TEXHOJIOTHA HMUTAIIHOHHOE

MOJICTTUPOBAHUE
5. | ®opma oOyueHus OuHas
6. | on Habopa 2018
1. MeToauveckue peKOMeHIaAMH.

[Tpuctynas K M3y4eHUIO IUCLMIUIMHBI, CTYIEHTY HEOOXOAMMO BHUMATEIbHO O3HAKOMUTBCS C
TEMaTUYECKUM IUIAHOM 3aHSITHM, CHMCKOM pPEKOMEHJOBaHHOM JuTepaTypbl. Crenyer ysICHHUTH
IIOCJIEI0BATEIbHOCTh BBIIOJHEHNUS WHIUBHIYyaJbHbIX Y4eOHbIX 3amaHuil. CamocrosTenbHass pabora
CTyZIGHTa TpenrnoyaraeT paboTy ¢ HaydyHOW M Y4eOHOH JUTepaTypoil, yMEHHE CO31aBaTh TEKCTHI.
VYpoBeHb U IiyOMHAa yCBOEHMsI JUCLMIUIMHBI 3aBUCAT OT aKTMBHOM M CHCTEMAaTH4YeCKOH paboThl Ha
JEKIMX, U3Yy4EHUS PEKOMEHJOBAaHHOM JINTEPATyphl, BHITOIHEHUS KOHTPOJIBHBIX ITMCbMEHHBIX 3aaHU.

ITpu n3y4eHUH TUCLUIUIMHBI CTYIECHTHI BBIIOJIHSIOT CIEIYIOIINE 3aJaHus:

- U3y4aroT peKOMEH0BAHHYI0 HAyYHO-IIPAKTUYECKYIO U yU4EOHYIO JIUTEpaTypy;
- BBIMOJIHAIOT 33J]aHUs, IPETYyCMOTPEHHBIE JUIsl CAMOCTOATENBbHOM paboThI.
OCHOBHBIMHU BUJIaMH ayAUTOPHOMN pabOTHI CTY/IE€HTOB SBJSIOTCS JIEKIIUH U TPAKTUYECKHUE 3aHATHS.

1.1. MeToauueckue PEKOMEHIAIUH MO MOATOTOBKE K NPAKTUYCCKUM 3aAHATUAM

CeMuHapCKUe 3aHATHS 3aBEPIIAIOT W3yUYeHUE HanOoJiee BAKHBIX TeM y4eOHOW MuCIUIUINHBL. OHU
CIyXaT JJIsl 3aKpEeIUICHUs M3YYEHHOTO MaTepuana, pa3BUTHUS YMEHUN M HABBIKOB MOATOTOBKU JOKIJIAJIOB,
COOOIIEHUH, TMPUOOPETEHUs] ONBITA YCTHBIX IYOJMYHBIX BBICTYIUICHHM, BEJIEHUS JIUCKYCCHH,
apryMEHTallud U 3allUThl BBIIBUTAEMBIX MOJIOKEHUM, a TaKXKe JJI1 KOHTPOJISI MPENogaBaTeiIeM CTEIEeHU
MOATOTOBJICHHOCTH CTY/ICHTOB 10 U3y4aeMOM JIUCIUIUIUHE.

CeMuHap mpesmnonaraeT cBOOOTHBIM 0OOMEH MHEHHSIMH MO u30paHHOW Tematuke. OH HauWHAETCS
CO BCTYMHTEJILHOTO CJIOBA IMpenoaaBaTesis, GOpMyIHPYIOLIEro 1elb 3aHATHS U XapaKTePU3YIOIIEro ero
OCHOBHYIO Mpo0JieMaTuKy. 3areM, KaK MPaBUIIO, 3aCIYIIMBAIOTCS COOOIIEHUs CTyAeHTOB. OOCYyXKACHHE
COOOIIIEHUSI COBMEMIAETCS C PACCMOTPEHHEM HAaMEUEHHBIX BOMPOCOB. COOOIICHMS, MPEeanoiararnme
aHaIM3 MyOIMKAIMi 10 OTAENBHBIM BOPOCAaM CEMHHApa, 3aCIyIIUBAIOTCS OOBIYHO B CEPEIUHE 3aHATHUA.
[ToompsieTcsi BBIABIKEHHE W OOCYXJCHHE albTEPHATHBHBIX MHEHHH. B 3aKIIOYMTENHPHOM CIIOBE
MpernoAaBaTeNb MOJBOIUT UTOTH OOCYKIEHUS U OOBSABISET OIEHKH BBICTYIABIIUM CTYJAEHTaM. B 1emsx
KOHTPOJIS TIOJATOTOBJIEHHOCTH CTY/ICHTOB M MPUBUTHS UM HABBIKOB KPaTKOTO MUCHbMEHHOTO W3JIOKEHUS
CBOMX MBICJIEH MpernoaaBaTelb B X0/1€ CEMUHAPCKUX 3aHATUN MOXKET OCYIIECTBIISITh TEKYIIUNA KOHTPOJIb
3HAHWH B BUJIE TECTOBBIX 3aJlaHUH.

Kpome ykazaHHBIX Te€M CTYAEHTHI BIpaBe, MO COTIACOBAaHHUIO C TperojaBareneM, M30upatbh u
JIPYTUE UHTEPECYIOMINE UX TEMBI.




KagectBo yueOHOIl pabOTBl CTYIGHTOB IMPENOAaBaTeNlb OLEHUBAET C HCIOJIb30BAHUEM
TEXHOJOTUYECKON KapThl JUCIUIUIMHBI, pa3MellleHHOW Ha caiite MAT'Y.

1.2. MeToauyeckue peKOMeH AU 110 padoTe ¢ JUTEPATYPOId.

Paboty c suTepaTypoil 1enecooOpa3HO HadaTh C M3y4eHMs OOLIMX pabOT MO TeMe, a TaKxke
y4eOHHUKOB U yueOHBIX mocoOuid. Jlajmee pexoMeHayeTcs MEepedTH K aHaiu3y MOHOTpaduii M craTei,
paccMaTpUBAIOIIMX OT/ENbHbIE aCIEKThI IPO0JIeM, U3y4aeMbIX B PaMKax Kypca, a Takke O(QUIUaIbHBIX
MaTepHajOB U HEOMYOJIMKOBAaHHBIX JOKYMEHTOB (HayYHO-HCCIIEIOBATEIbCKHE PAOOTHI, JUCCEPTAINH), B
KOTOPBIX MOTYT CO/IEP>KaThCsl OCHOBHBIE BOIPOCHI H3y4aeMOW IPOOIEMBI.

Paboty ¢ ucTouyHMKaMu HaJ0 HAYUMHATh C O3HAKOMMTEJIBHOI'O YTEHUS, T.€. IPOCMOTPETh TEKCT,
BBIIEIASL €0 CTPYKTYpHbIE €IuMHULBL. [IpM 03HAKOMUTEIBHOM YTCHMH 3aKJIaJKaMH OTMEYaloTCs Te
CTpaHULbl, KOTOpPbIE TPEOYIOT O0JIee BHUMATEIBHOIO U3YUEHUS.

B 3aBucuMOCTH OT pe3yiabTaToOB O3HAKOMHTEIBHOI'O UTEHMsI BHIOMpAETCs NalbHEHIIMN CIOco0
pabothl ¢ ucrounukoM. Ecnu amst paspemieHus: IOCTaBIeHHON 3ajauu TpeOyeTcs M3ydeHHue HEKOTOPBIX
(parMeHTOB TEKCTa, TO MCIOJb3YETCS METOJ BbIOOpOYHOro uTeHus. Ecim B KHHUre HeT HoJpoOHOro
OrJIaBJICHUS, CileyeT oOpaTUTh BHUMAaHNE YYEHUKA Ha PEAMETHbBIE U IMEHHBIE YKa3aTEelH.

N36panHble (hparMeHThl WM BECh TEKCT (€C/IM OH LIETMKOM MMEET OTHOLIEHHE K TeMe) TpeOyIoT
BIYMYHMBOTO, HETOPOIUIMBOTO YTEHHUS C «MBICICHHOM MpOpabOTKOi» MaTepuana. Takoe dTeHHE
npeznonaraeT BblIeNeHue: 1) IJIaBHOro B TEKCTe; 2) OCHOBHBIX apryMeHTOB; 3) BbIBOOB. Ocoboe
BHUMAaHUE ClielyeT 0OOpaTUTh Ha TO, BBITEKAET TE3UC U3 apIyMEHTOB WJIU HET.

Heobxonumo Takxe npoaHaau3UpoOBaTh, KAKUE U3 YTBEP)KICHHUM aBTOpa HOCAT MpoOIeMaTHYHBIH,
TUIIOTETUYECKUI XAPAKTEP U YIIOBUTH CKPBITHIE BOIIPOCHI.

[ToHATHO, 4YTO yMeHHME TakuM o00pa3oM paboTaTb C TEKCTOM MPUXOAMUT MAAJEKO He Cpasy.
Hannyumnii cnoco® HaydyuThCsl BBIAENATH INIABHOE B TEKCTE, YJIABJIMBATH MPOOJIEMAaTUYHBINA XapakTep
YTBEPKACHUM, 1aBaTh OLIEHKY ABTOPCKOM IO3ULMU — 3TO CPAaBHUTEJIBHOE UYTEHHE, B XOAE KOTOPOIO
CTYJIEHT 3HAaKOMMTCS C PA3JIMYHBIMUA MHEHUSIMU 110 OJTHOMY U TOMY K€ BOIIPOCY, CPABHUBAET BECOMOCTh
U JI0Ka3aTelbHOCTh ApI'yMEHTOB CTOPOH U JIEJIaeT BBIBOJ O HAaUOOJIbLIeH yOeIuTeIbHOCTH TOW WM UHOM
ITO3HILIH.

Ecnu B sMreparype BCTpe4aroTCs pasHble TOYKHM 3PEHMS 110 TOMY WM MHOMY BOIPOCY H3-3a
CJI0KHOCTH MPOIIEIINX COOBITUN U MPABOBBIX SBJICHHM, HENb3s UX OTBEprarh, He pa3oOpasmuck. [lpu
HAJIMYUU PACXOXKJIECHUH MEXy aBTOpaMH HE0OXOAMMO HaWTH pallMOHAIBHOE 3€PHO Yy KaKIOro U3 HHX,
YTO MO3BOJIUT IIIy0’Ke YCBOUTH IMpEIMET U3ydeHUsl U 0ojiee KPUTUYHO OLIEHWBATh U3y4aeMbl€ BOIIPOCHI.
3HaKOMSCh C OCOOBIMH MO3MIMAMHU ABTOPOB, HYKHO ONPEAETATh MX CXOXKHE CYXIEHUS, apryMEHTBI,
BBIBO/IbI, @ 3aTE€M CPAaBHUBATH UX MEXKIY COO0I U MPUMEHSTh U3 HUX Ty, KOTOpas OoJiee yoenureabHa.

Crnenyromum 3TanoM paboThl € JIMTEPATYPHBIMM HCTOYHMKAMM SIBISIETCS CO3/IaHHE KOHCIIEKTOB,
(GUKCHPYIOIINX OCHOBHBIE T€3UCHI U apryMeHThl. MOKHO JIeJ1aTh 3allMCH Ha OTAENbHBIX JHCTAaX, KOTOPbIE
IOTOM JIETKO CHUCTEMAaTH3UpPOBaTh MO OTIACIBHBIM TeMaM H3y4yaeMmoro kypca. Jpyroit cmoco6 — 3to
BEJICHHE TEMAaTUYECKUX TETPAJAECH-KOHCIEKTOB MO OJHOW Kakoil-nmubo Teme. boinplime crnenuanbHble
paboThl MOHOTpadUUEeCcKOro Xapakrepa 1ejaecoo0pa3Ho KOHCIIEKTUPOBATh B OTAEIbHBIX TETPaasIX. 3/1€Ch
BAKHO BCIIOMHHUTB, YTO KOHCIEKTHI MUINYTCS HAa OJHOW CTOPOHE JIMCTA, C MOJIAMHU M JOCTATOYHBIM JUIS
UCTIPABJIEHUS M PEMapoOK MEXCTPOUYHBIM DPACCTOSHUEM (3TH MpaBUiIa COONIOJAIOTCS JUll yJnoOCTBa
penakTupoBaHusi). Ecau B KOHCHEKTaxX MPUBOJATCS LUTAaThbl, TO HENPEMEHHO JOJDKHO OBbITh J1aHO
yKa3zaHHe Ha HCTOYHHMK (aBTOp, Ha3BaHHWeE, BBIXOJHBbIC NIaHHbIE, Ne cTpanuisl). BrocnenctBum sta
uH(pOpMaIK MOXKET ObITh UCIIOJIb30BAHA MTPH HAIMCAHUU TEKCTa pedepara WK Jpyroro 3aJaHusl.

Taxum oOpa3oM, pu paboTe ¢ HICTOUHUKAMH U JIUTEPATYPO BaKHO YMETh!

— CONOCTaBJSATh, CpPaBHHUBAaTh, KJIacCUQUIMPOBATh, TIPYNIHUPOBATh, CHCTEMATU3UPOBATH
nH(}OpPMAaILIMIO B COOTBETCTBUU C OIpe/IeJIeHHON yueOHOH 3a1aueit;

— 000011aTh NOTY4YEHHYIO HH(OPMAIIHIO, OLIEHUBATh MTPOCIYIIAHHOE U IPOUYUTAHHOE;

— (uKcUpOBaTh OCHOBHOE COJEp)KaHHE COOOIeHUH; (OPMYIHpPOBaTh, YCTHO U IHUCBMEHHO,
OCHOBHYIO HJI€I0 COOOIIEHHMSI; COCTABIIATH IJ1aH, (POPMYJIUPOBATh TE€3UCHI;

— TOTOBUTH U NIPE3EHTOBATh Pa3BEepHYThIe COOOIICHUS THIA JOKIIA/a;



— paboTaTh B pa3HBIX peXHUMax (MHIAMBUAYAIbHO, B TIape, B TPYMIE), B3aUMOJCUCTBYS NIPYT C
Apyrom;

— TMOJIB30BaThCs pe)ePATUBHBIMU M CIIPABOYHBIMH MaTEpHATIAMU;

— KOHTPOJHUPOBATh CBOU JICHCTBUS M JICHCTBHSI CBOMX TOBAPUIIEH, OOHEKTUBHO OIICHUBATH CBOU
JIeNCTBHS,

— oOpamarbcs 3a MOMOUIbIO, JOMOJHUTENbHBIMU Pa3bsCHEHUSIMH K IMPENoJaBaTelio, APYTUM
CTYJCHTaM.

— TIOJIb30BAThCS JIMHTBUCTHUYECKON WM KOHTCKCTYaJIbHOW JOTAJKOW, CIOBAPSMHU PA3IIHYHOTO
XapakTepa, pa3IuYHOro poja MOJCKa3KaMH, OMopaMH B TEKCTe (KIIOYEBBIC CIIOBA, CTPYKTypa TEKCTa,
npeaBapsitoias nHGopmaius u ap.);

— HCIIOJIB30BAaTh MPU TOBOPEHHWUM W TMHUChME Mepudpas, CHHOHUMHYHBIC CpEACTBA, CIOBa-
OTMCAHUS OOIIUX MOHITHHA, Pa3bsICHEHHUS, TPUMEPBI, TOIKOBAHUS, «CIIOBOTBOPUYECTBOY;

— TMOBTOPATH WK nepedpa3upoBaTh PEIIMKY coOeceqHUKa B MOATBEPKACHUNU MOHUMAHUSL €ro
BBICKA3bIBAHUS WJIK BOTIPOCA,

— 00paTUThCS 32 OMOIIBIO K cOOeceTHUKY (YTOUYHUTH BOIIPOC, IEPECIIPOCUTH U JIp.);

— HCIIOJIB30BaTh MUMHUKY, JKECTHI (BOOOIIIE U B TEX CIyYasiX, KOT/a SI3bIKOBBIX CPEJCTB HE XBATACT
JUTSL BBIPQ)KEHUS TeX WM UHBIX KOMMYHUKATUBHBIX HAMEPEHHUH ).

1.3. MeToauyeckue peKOMeHAlMHU 10 MOATOTOBKE K ¢/1aYe 3a4eTa

[TonrotoBka K 3aueTy CHOCOOCTBYET 3aKpeIUICHHIO, YIIyOJeHUI0 U OO0OOILEHUIO 3HAHMH,
NOJy4aeMbIX, B Tporecce OOydeHHs, a TakKe MPUMEHEHHI0 MX K PEIICHHIO MPAKTUYECKUX 3aad.
['oToBsACch K 3ayery, oOydaroUMiicd JIMKBUAMPYET MMEIOLIMecs HpoOenbl B 3HAHMSX, YIIyOusser,
CUCTEMATU3UPYET U yNOpPsIouMBaeT CBOU 3HaHUS. Ha 3auere oOyuaromuiics JAEMOHCTPUPYET TO, YTO OH
nproOpes B poLecce N3y4eHUs! TUCIUILIINHBI.

B ycnoBusax mnpumensiemoin B MAI'Y OannpHO-pEeHTHHIOBOM CHCTEMBI IOATOTOBKA K 3aueTy
BKJIIOYAET B ce0sl CaMOCTOSITENIbHYIO U ayJUTOPHYIO paboTy o0yyaromierocss B TeU€HUE BCEro mepuoja
WU3Y4eHUsl IUCLUILIMHBI ¥ HENOCPEACTBEHHYIO IIOATOTOBKY B [JHHU, IPEALIECCTBYIOIIHME 3a4eTy I10
paszesiaM U TeMaM JUCLUILIMHBIL.

[Tpu moaroroBke K 3adyeTy OOy4arOImIMMCS LIEIECO00pa3HO UCIONIB30BaTh HE TOJIBKO MaTepHAalIbl
JEKIMH, a ¥ PEKOMEHIOBAaHHBIC IIPEIOJABATENIEM IIPABOBBIE AKTbl, OCHOBHYIO U JIOIOJHUTEIBHYIO
JUTEPATYPY.

[Tpy mOoArOTOBKE K MPOMEKYTOYHON aTTeCTallUu 11e1eco00pa3Ho:

— BHUMATEJIbHO H3YYHUTh IEPEUEHb BOIPOCOB M OINPEICIINTh, B KAKUX MCTOYHUKAX HAXOIATCS
CBEIEHMSI, HeOOXOIMMBIE /Ul OTBETA HA HUX;

— BHUMATEJIBHO IPOYUTATh PEKOMEHIOBAHHYIO JINTEPATYPY;

— COCTaBUTb KpPAaTKUE KOHCIEKTHI OTBETOB (TIJIaHbI OTBETOB).

KagectBo yueOHOIl paboOThl CTYAEHTOB IMpeNojAaBaTellb OLEHUBA€T C HCIOJIb30BAHUEM
TEXHOJOTMYECKON KapThl AUCLUILUIMHBI, pa3MellleHHO! Ha caiite MAT'Y.

1.4. MeToauyeckue yKa3aHus M0 pPelIeHHIO PACYeTHBIX 32124
3a0aua 1. TIpou3BOOUTENHHOCTh MO CIMBY KJacCU(pUKATOpa C MOTPYKEHHOW CHUPAIBIO
paccUMTHIBAIOT MO cieayouei popmye:

Q:m*a*b*‘O* D2+50*D—18;

rae Q — Mpou3BOAUTENBHOCTD KiIacCU(UKATOpa 10 CIUBY, T/CYTKH,
M — KOJINYECTBO CIUpasel KiaccupukaTopa,
a,b — mompaBku Ha KPYITHOCTh CJIMBA U HA TUNIOTHOCTh MaTepHaia,
D — nuametp cnimpanu, M.



Hcnonp3ys anmapar noabopa napamerpa EXcel, onpenenure nmo npuBeneHHON GopMmylie T1uamMeTp
cnmpanu Kiaaccudukartopa, ecan Q=(700) t/cyrku, a=1,60, b=1,15, m=2.

MeTtoauueckrie yKa3aHus MO BBIITOJIHEHUIO 3a/Ia4H:
3arpy3uTh nporpammy Excel,;

2. B siueiiky Al nmcra paboueii kuuru Excel BBectu pacuerHyro GopMyily B CICAYIOIIEM BHIE

=2*1,6*1,15*(50*A272+50*A2-18);

BBIOpaTh KoMaHay MeHto Cepsuc/ITogbop napamerpa;

4. B puanore “Ilonbop mapamerpa” B OKHE “YCTaHOBUTHb B sAueiiKe” yKa3aTb aApec SUYEHKH,

coJiepkanieil pacueTHyro GopMyay MPOU3BOAUTEIBLHOCTU KiaccudukaTopa mno ciuBy (Al), B

OKkHe ‘“3HadyeHMe” yKazaTh TO 3HA4YEHHE, KOTOpoe AOKHO ObITh mocturayto (700-100*N) u B

okHe “U3meHsiss sueiiky” BBECTH aOCOJIIOTHYIO CCBUIKY Ha SIYEHKY, COACpIKallyl0 3HauyeHUE

nuamerpa kiaaccupukaropa ($A$2);

HISJIKHYTh KHOTIKY “Ok”;

6. O03HAKOMHUTHCS C pe3yJIbTaTaMU BBIIOJHEHHS ONEpaluu 1moadopa mnapamerpa B okHe “CocTosHue
noabopa mapameTrpa”’ M IMIEAKHYTh KHOMKY “OK” mis W3MEHEHHs 3HaueHUs sUYehku A2 B
COOTBETCTBUU C HallJICHHBIM PELICHUEM.
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3aodaua 2. CocraBbTe ONTHMAJbHBIA IUIAH MPOU3BOJCTBA MPOAYKLMHU JBYX BHJIOB TakK, 4TOOBI
CTOMMOCTH BCEH NMPOAYKIMH ObllIa MAKCUMAIbHOMW, €CIIM U3BECTHO, YTO

[Tponyxuus, CroumocTh Hopwmel pacxona pecypcos
BU/T MPOIYKIIHH, V.€.
TPpYyXQ CBIPBEBEL MaTepHUajoB
OBBIX X
1 20 1 2 4
2 20 3 2 3

OO6muii 00beM UMEIOIINXCS PECYPCOB:
- TPYOBBIX — 12,

- celpbs - 16,

- MaTepuanoB — 9.

Meroanueckue yka3aHus O BBITOJIHEHUIO 3a/1a4U.
3anmaga Ne2 oTHOCHTCS K 3aa4yaM JIMHEHHOrO IporpaMMmupoBanus. [Ipouecce pemenus 3agad 3T0oro
BU/1a OOBIYHO COCTOUT M3 CIETYIOIUX ITAINOB!

- OCMBICIICHHE 33]]auH, BbII€JICHHE HEOOXOIUMBIX BEITMYUH, TAPaMETPOB IS €€ pelleHMs;

- BBeJCHME 0003HAYEHUS MEPEMEHHBIX JJIsi HEU3BECTHBIX BEJIMYUH, NMPU 3TOM HEOOXOIUMO
BBIpa)XaTh 110 BO3MOKHOCTU OJHU BEJIMYMHBI Yepe3 Ipyrue, 4ToObl 000MTHCh MUHUMAIBHBIM
KOJIMYECTBOM HEU3BECTHBIX;

- cO3/aHue 1eIeBoi pyHKIUH,

- COCTAaBJICHHME CHCTEMBbI OTPAaHUYEHUI, KOTOPBIM JOJKHBI OTBEYaTh BBEJICHHBIE [IEPEMEHHBIC;

- PCLIEHHE 3a1a4U Ha KOMIIBIOTEPE.

WHCcTpyMEeHTOM Ui TIOMCKAa PELICHWH 3a1ad JIMHEeHHOro mnporpammupoBanus B Excel cmyxur
npouenypa Cepsuc/ITouck pemenus.

PaccMOTpUM METOMKY pelIeHus 3a/1a4u.

[TycTh MCKOMOE KOTMYECTBO MPOAYKIUH 1-oro Tuma coctasiseTr X1, a 2-oro tuna — X2.

CocTaBuM 1eNeByI0 GyHKIUIO, COCTABISIONIYI0 CTOMMOCTh BCEHl MPOU3BOAUMON MPOAYKLIUU:

Z=20%X1+20%*X2.
Onpenenym UMEIOIUECs] OTPaHUYEHHS], PyKOBOACTBYSCH JaHHON B YCJIOBHHM 3a/1a4Ml TaOIHIIEH:
Kpome Toro, mockoibKy Hellb3si IPoAaTh APOOHYIO YaCTh €IUHHIIBI TPOAYKIIUH, TO

1% X1+3%X2<22
2% X1+2%X2<6
4% X1+3%*X2<19



~

10.

11.
12.

13.

rae X1 — nenoe,
X2 — nenoe;
Y TIOCKOJIBKY KOJTMYECTBO MPOAYKIIUH JTFOOOTO BUa HE MOKET OBITh OTPHUIIATEIHHBIM, TO
X1>0,
X2>0.
Tenepb MOKHO NPUCTYIIATh K PEHICHUIO 33/1aud Ha DBM.
3arpy3um nporpammy Excel;
B siueiiku C1 u D1 smcra paboueii kuuru EXcel BBemem HauaibHbIE 3HAUYEHUS HEM3BECTHBIX X1 1 X2
(HynH) — B JAIbHEWIIIEM 3HAYCHUS dTUX ST9eeK OYyAyT MoJ00paHbl aBTOMAaTUYECKU;
B sueiiku A2:A4 BBegeM  3HAUCHHUS  OOBEMOB  HMMEIOIIHUXCA  PECYypcoB  —  4YHCIA
22,6,19,cooTBeTCTBYIOMNE 00BEMaM TPYIOBBIX, CHIPbEBBIX, MATEPUATBHBIX PECYPCOB;
B sueilikax nuamnazoHa C2:E4 pasmectum TaOauily HOpM pacxojia pecypcoB (TPYIOBBIX, CHIPbEBBIX,
MaTepHabHBIX) JJI KaXI0TO BUJIa TPOIYKIIUU;
B siueiikax B2:B4 ykaxkem dopMyssl I pacdeTa pacxojia KaKIoro Buaa pecypcoB. s TpymoBbIX
pecypcoB B sueiike B2 ¢popmyna Oyaetr UMeTh ClIeyIoImuid B

=$C$1xC2+$D3$1* D2,

ocTajbHbIe (HOPMYIIbI AHATIOTUYHBI IPUBEICHHOI;
B siueiiky E1 BBenem popmyny nieneBoit pynkuuu =20%(C1+D1);
BbIOepeM komaHty MeHIo CepBuc/ITouck pemieHus;
B MOsIBUBIIEMCSI OkHE MacTepa «lloucka pemienus» B mosie “YCTaHOBUTDH LIETEBYIO STUEHKY ' yKaxeM
ajZipec sYeHKu, colepsKalieil onTuMu3npyeMoe 3Hadenne(Z), ycTaHOBUM Tepekiitouatenb «PaBHOI» B
MOJIOKEHUE «MAaKCUMAJIbHOMY 3HAYEHUIOY.
B nojie “M3MeHss s4eku” yKa)keMm Juarna3oH MoJ0MpaeMbIX NapaMeTpoB (Heus3BecTHbIX X1,X2) —
C1:D1;
onpeaenuM Habop OrpaHUYEeHHH, ISl 3TOTO MOCIeI0BaTEIbHO OyieM HaKUMaTh KHONIKY «Jl00aBUTE»
U BBOJUTh B TMOSBISIONIEMCS JTUAJIOTOBOM OKHE «J/loOaBieHHe OrpaHUYCHUS» CICIYIOIIHE
orpannuenus: B2:B4 <= A2:A4, C1:D1 = uenoe, C1:D1 >= 0, B COOTBETCTBUHU C ONPEACICHHBIMU
paHee yCIIOBUSMH;
HIEJIKHEM KHOTIKY “BBINMOTHUTE”;
MO 3aBEPIICHUIO ONTUMM3AIMU OTKPOETCS JHAJIOTOBOE OKHO «Pe3ynbTaThl TOWCKA pEIICHUs,
YCTaHOBUM TMEpeKIoyuaTedb «3HAYEHUsi MapaMeTpoB» B TMojokeHHe «COXpaHUTh HailIeHHOE
3HAYCHHE, TTOCIIC YETO MIEIKHEM KHOMKON «OK».
03HAKOMBTECH C PE3YJIbTATAMH BBIIIOJTHEHUS! ONITUMH3ALMU U MPOAHAIU3UPYNUTE pEllIeHHEe, TPOBEPUB
€ro ONTUMaIbHOCTD.

3aodaua 3. Ilpu pacyere KpyHmHOCTH CJMBa TUIPOLMKIOHA JWaMETp TPaHMYHOrO 3€pHa CIlIMBa

HaXOJAT 1o dhopMmyne

dTZO.Q*% }/ D*T" -
H 2*()ms_polc/ (MKM)

d

-rae 7 - AMaMeTp FPAHUYHOIO 3epHa (MKM),
D,d,A - nuamerpbl COOTBETCTBEHHO TI'MIPOLMKIIOHA, CIMBHOIO NaTpyOKa M IECKOBOM

HacaJk# (CM),

2
H — naBienue Ha BXOje TUAPOIMKIOHA (KIC/cM”),
Ty — conepaHne TBEPIOTo B THTAHMH (r/cM),

Pms g Poc - [110THOCTD COOTBETCTBEHHO TBEPJOTO U KUAKOTO (F/CMs).
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Ucnonw3ys ¢pynkumu Excel nocrpoiite rpaduk 3aBucumoctu 7 ot Ty u ('0 ma- P ¢ ) B JIAAIla30He

n3Menenusa 3HaueHud T, oT 10% mo 60% c marom 5% u (p me- P ») B quanasone ot 0,5 r/em® 1o 4 r/em® ¢
marom 0,5 r/em® [P 3HAYCHUH BEJIUYUHBI pasrpy3ounoro otaomrernss A/d = 0.1, D = 175+N mm, H =
1.2 kre/em®.

Mertoanyeckue yka3aHHs IO BBIIOJIHEHUIO 33/1a4H.

I'padux (guarpamma) - 3TO CHOCOO HAMVIAJHOTO TPEACTABICHUS NAaHHBIX, 33JaHHBIX B BHJE
TaOIMIBI YKcen. JJeMoHCTpalysl JaHHBIX ¢ HOMOIBIO rpaduKa (JuarpaMMbl) OMOTAET JIydlle MOHATh U
YCKOPUTH padoTy.

B Excel cymecTByroT 1Ba BapraHTa pa3MeIIeHUs THarpaMm:

e BCTaBKa JuarpamMsl B JIcT EXCel HenocpencTBeHHO (BHEAPEHHAS TUarpamMMa);
® CO3/1aHKe AUarpaMMbl Ha HOBOM JIMCTe paboueit kuuru Excel.

JaHHble 111 TOCTPOCHMS AMArpaMM MOTYT OBITh PAcCIOJOKEHbI B CMEXKHBIX U HECMEKHBIX
JMana3oHax, a TaK)Ke Ha pa3HbIX JIMCTaX U JaXe B Pa3HbIX pabOUMX KHUTaX.

Excel ob6mamaer 1OCTaTOYHO MOIIHBIMH CPEACTBAMHM MO0 HACTPOMKE JHarpaMM, I03BOJISS
BBINOJIHATH:

- HU3MEHEHHE JUana30HOB JaHHbIX, J00ABIEHHE HOBBIX WIN yJAJIEHUE CYLECTBYIOIINX;

- BbIOMpPATh JIMHUU CETKU;

- HU3MEHEHHE pa3Mepa U paclioiOkKEHUs JIETeH/Ibl;

- H3MEHEHHE MecTa IepeceueHms ocel, KOpPEKTUPOBKY MaclITaba ocei;

- n0o0aBiieHHME 3aroJIOBKOB K OCAM U JuarpaMMe, pa3MElIeHHEe TeKCcTa B Juarpamme
U T.J.
Ilepen Bamu CTOMT 3ajjaya MO NPUBEIEHHOW (opMyJie U 3a/laHHBIM 3HAYEHUSIM IapaMeTpOB

HI0CJIEI0BATENbHO:

d

- CO31aTh HA JIUCTC EXCG| Ta6HI/IHy JaHHBIX 3aBUCUMOCTHU JHAMETpPa I'PAHUYHOI'O 3€PHaA
pm@ - loo/c )’

- C UCIOJIb30BAHUEM MacTepa MOCTPOCHUS JUarpaMM INOCTPOUTH JUarpaMmy, BU3YyaJU3HUPYIOLIYIO
pacyeTHyI0 TabJIUIly JaHHBIX;

- OTPEJaKTUPOBATh AUATPAMMY;

- 0(OpMUTH pe3yNbTaThl PadOTHI (IEPEHECTH TAOIUIy JaHHBIX U TUarpaMMmy B (haill KOHTPOJIbHOM
paboThl, pelaKTUPYEMBIil B TEKCTOBOM IPOLIECCOPE).

T or Tyu

[Tocne ysicHeHUs T1aHa BHITTOJTHEHUS 3a1aHus No3 BBIITOJIHUTE CIETYIONINE JeHCTBUS:
1. 3arpy3ure Excel 97;
2.co3/1aiTe TabIuIly JaHHBIX, TSl 3TOTO:
- B siueiiky A3 BBenute 3HaueHue T, -10%, 3aTem BbIOpaB «IIpaBka/3anonuuTts/IIporpeccus» B
NOSIBUBLIEMCSI MacTepe 3amojHeHus ykaxure «Pacmonoxenue» - mo croiabuaM, «Tum» -
apupmetrnueckas, «Illary» - 5%, «IIpegensHoe 3HaueHue» - 60%;

- BBITIOJTHUTE aHAJIOTHYHBIE ACHCTBUS IS 3alOHeHUs Auana3ona B2:12 snauenusmu ('0 ma- P )
ot 0,5 r/em® o 4 r/eMC ¢ marom 0,5 F/CM3;

- BBeauTe B siueiiky Bl —15%, C1 — 1 (r/CM3), JUUISL HAaYaIbHOM TTOICTaHOBKH;

- BBeIUTE B sA4YeiiKy A2 pacueTHyio Qopmyay AuaMeTrpa TPaHUYHOTO 3€pHAa B BUIE =
=0,9*10/6*KOPEHb(185*B1/KOPEHb(1,2)/C1) (B nanHom ciyuae N=10), Beinenure auamnazon A2:113,
3aTeM BbIOepuTe «JlanHbie/TabnuIa MOACTAHOBKM» M B TIOSIBUBIIEMCS OKHE MacTepa MOJACTaHOBKHU
ykaxute «[loacraBnare 3HadeHus mo crondmam» - Cl, a «[loactaBnars 3HaueHUs 1Mo cTpokam» - Bl, u
MOJTYYHTE 3aMOJIHEHHYIO TaOIUIly 3HAUCHUH TBYX (DaKTOPHON 3aBUCUMOCTH IMaMeTpa TPaHUYHOTO 3€pHA;

3. 3amycture “Mactep auarpamm’ JUIsl IOCTpOEHUs Tpadka Ha OCHOBAHWHU JAHHBIX MOJYYCHHON
tabymuel. i 3Toro BhIEaUTe quamna3oH sueek A3:113 M HOKMUTE KHOMKY WHCTPYMEHTAILHOTO MEHIO
"Mactep nuarpamMm";



4, HOCTpOfITe TOYCUHYIO AUarpaMmy CO 3HAUCHUAMU, COCAUHCHHBIMHA CTJIA)KUBAOIIUMU JIMHUSMU.
ﬂJ’IH OTOI'0 BBIIIOJHHUTD CICAYIOIICC:

- Ha

nmepBoM Imare paboTel MacTepa AWarpaMMm BbiOepuTe Ha BKIaake “‘CraHmapTHas” THIT

nuarpammbl — «TouedHas», BUJ AUarpaMMbl — TOUEUHYIO JUAarpaMMy €O 3HAYEHHUSIMH, COEIMHEHHBIMU
crilakuBaromumu JuHusMu. Haxkmure kaonky “/lanee”.
- Ha BTOPOM 1are paboThl MacTepa :

Ha BKJIajKe “‘/[nana3oH MaHHBIX BRIOPATH PSABI B CTONOIAX;

Ha BKJaake “Psn” BeiOpaTh U3 criucka “Psa” anmement “Psnx 17 u BBecTH “0,5 r/cM3” B mose
BBOJIa “VIMs” (aHAJIOTMYHO BBECTH UMs BTOporo psaa — “1,0 r/cM3” u Tak nanee);

Ha)xaTh KHOIIKY “Jlanee”.

- Ha TPEThEeM IIare padoThl MacTepa:

Ha BKJIaJIKE ‘“3arosioBKM’’ BBEAUTE Ha3BaHUE AHArpaMmmbl — “Pe3ynbTarhl pacueToB JuaMeTpa
TPaHWYHOIO0 3€pHa CIMBa THUAPOILMKIOHA , Ha3BaHue ocu X — “ColepkaHHe TBEPAOrO B
nuTaHuu, %’ u Ha3zBaHue ocu Y — “JluaMeTp rpaHUYHOrO 3€pHA, MKM;

Ha Bktaske “Tlonnucu maHHBIX” BRIOPATh MEPEKITIOYATENb “HET” MOANMKMCEH TaHHbBIX;

Ha BKJIajake “Jlerenna” orMeHuTh mapametp “Jlo6aBuTH JiereHay’’;

Ha)kaTh KHOIIKY “Jlanee”.

- Ha YETBEPTOM Ilare paboThl Mactepa BbIOpaTh B rpymnie “IlomecTuts nuarpamMmy Ha Jucte”
nepexsoyaTens “‘Ha otaenbHom . Haxars kHonKy “T"'0TOBO™.
5. OTpeNaKkTHUpyHTe AuarpaMmy, paclojoKeHHYI Ha jucte “Jlmarpamma 17, UCMOIB3Yysl KHOIKH
MHCTPYMEHTAJIBHOIO MEHIO “JluarpaMmsI’’:
- ycTaHOBHTE HOBBIH (hoH 001acTu nuarpammsl. st 3Toro:

HQXMHUTE KHOMKY HMHCTPYMEHTAJIBHOTO MEHIO “JJIeMEHTHl AMarpaMMmbl’ U BbIOEpUTE B
crIucKe 3jieMeHT “O0macTh 1uarpaMmms’;
Ha)XKMHUTE KHOIIKY MHCTPYMEHTAIbHOI'O MEHIO “@opmar 00J1acTH 1uarpaMMsl’;

Ha BkJaake “Bua” B okHe KomaHabl B rpymnne ‘“Pamka” BbIOepUTE IEpEeKIHOYATEh
“OO0bI4yHast”, TUI U TOJNIUUHY JIUHUU (TOJICTAs! IUHUS);

Ha BKIaake “Bun” B rpynme “3anuBka’ BeiOepuTe KHOMKY “CrocoObI 3aJIUBKU;

B OokHe ‘“3anuBka’ BbeIOepuTe BKIanKy “‘['pammentnas”, a B rpymme “llBera” BbiOepute
NEPEKIIIOYaTEND “3aroToBKa’;

B nosiBuBLIEMCs crnucke ‘“Ha3BaHue 3aroToBkM” BbIOEPUTE TOT 3JIEMEHT, KOTOPBIH
MOHPaBWJICS (Hampumep, “KpacHoe J1epeBo’);

B rpynne “Tun mMTpuxoBKU~ BEIOEPUTE MEPEKITI0OYATENb “OT LIeHTpa” U BapuaHT (OHA;

JIBa pa3a HIEJIKHUTE 10 KHoMKe “Ok”.

- BBINOJIHUTE (hOpMaTHpOBaHME 3aroJiOBKa JAMAarpaMMbl, U3MEHUB HadepTaHUe, pa3Mep U LBET
CUMBOJIOB HIpudTa. {75 aToro:

3HAYCHHM ).

HQXKMHUTE KHONKY HMHCTPYMEHTAJIBHOIO MEHIO “OJIeMEHTHl AMarpaMMbl’ U BbIOEpUTE B
CITUCKE DJIEMEHT “3aroJ0BOK AUArpaMMbl’;
Ha)KMHUTE KHOIIKY MHCTPYMEHTAJIbHOI'O MEHIO “@OopMar 3aroJioBka JuarpamMmsl’;
B OKkHe KoMmaHbl Ha Bkianke “Ilpudt” BeIOpats 13 crnucka mpudpt — Arial Black,
Haueptanue ‘“Regular kypcus”, pasmep — 20, noguepkuBaHue — “OJMHAPHOE 110 3HAYECHUIO
I[BET CUMBOJIOB — “TEMHO-KOPHUYHEBBIN~ (KaK Mpumep);
MIEJIKHUTE 110 KHOoMKe “Ok”.

BBINOJIHUTE (OpMATHUPOBAHUE 3arojoBKOB ocu X ( ock kareropui) m ocu Y ( OCb

[ToBTOpUTE NEUCTBUS MPEABIAYIIErO MYyHKTA NI SJIEMEHTOB ‘“3aroJIOBOK OCH KaTEropwil” u

“3aros0BOK OCH 3HAYEHWH ', yCTAHOBUB, HAIIPUMEDP, TEMHO — KOPUYHEBBII LIBET CUMBOJIOB U pa3Mep -

16;

BBITIOJTHUTC (I)OpMaTI/IPOBaHI/IC OCH KaTCFOpHﬁ, OCH 3HAaY€HUM U OCH pgaa OaHHBIX,

YCTaHOBUB, HAIIPpUMED, KOpI/I'-IHeBI)II\/’I OBET OJI1 CUMBOJIOB,



- BBINOJHUTE MPEIBAPUTENBHBIN POCMOTpP JIUCTA C AMArpaMMoOM mepea nedatbro. /s sToro
HIETKHUTE MO KHOMKE HWHCTpyMeHTalbHOro meHwo “IlpenBaputensHblii mpocmotp”. s BeIXoja H3
KOMaH/IbI IEJTKHUTE 110 KHOIKE ‘“3aKpbITh;

3a0aua 4. llpu wu3ydyeHUH OOOTaTUMOCTH PYABI B psiieé MOBTOPSIOUIMXCS HUCHBITAHUN ObUIN
HOJy4YeHbI clieayromue 3HaueHus 3ddextuBHoctu odoramenus {92.5%; (80+N)%; 97.2%; 88.8%;
87.1%; 90.7%}. Ucnonb3ys ¢ynkuuu EXcel, Beramciure BHIOOPOYHBIC XapAKTEPUCTUKU MOTYYEHHBIX
JIAHHBIX: MAaTEMAaTH4YeCKOe OXKHIaHNE, TUCIICPCHIO, CTAHIAPTHOE OTKJIIOHEHHE M ME/IUAHY.

Meroanueckue ykazaHusl O BBIITOJIHEHUIO 3a/1a4U.

[Tony4yeHHnble B pe3ynbTaTe HAOMIOACHUN WM SKCIEpUMEHTa HAOOpBhl JAHHBIX HAa3bIBAIOTCS
BbIOOpKamu. [l aHanmu3a JaHHBIX BBIOOPKM IOJBEPraloTCs CTATUCTUYECKOW 00paboTKe, B pe3yibTare
KOTOPOH ONpEeNeNsioT CTAaTUCTUYECKHE MapaMeTpbl BEIOOPKU. OOBIYHO - 3TO MaTEMAaTUYECKOE OKUAAHNE
(cpenHee 3HaYEHHE), AUCTIEPCHS], CTAHIAPTHOE OTKIOHEHUE, METUaHa U JIp.

1. Jlns ucnonb30BaHMsI MHCTPYMEHTOB aHAJIM3a JaHHBIC UCCIIEyeMON BEIOOPKU CIIeyeT BBECTH Ha
pabouwnii muct EXcel B Bue nuama3ona CMeXHbBIX sueek, Hanpumep, Al:A6.
2. Bribepure komanny «CepBuc/AHaIN3 TaHHBIX», 3aTEM B TOSIBUBIIEMCS CITUCKe «THCTpYMEHTBI
aHanu3ay BelOepuTe cTpoKy «OmnucarenbHasi CTATUCTHKA
3. B nosiBuBIIEMCS TMaTOTOBOM OKHE B T10J1€ «BXOMHOM HHTEpBAI»
- YKQKUTE BXOJAHOM JIMaIia30H, BBIACIISS €r0 yKa3aTejaeM MBIIIH;
- B myHKTe «[ pynmupoBKa» yCTAaHOBUTE MEPEKIIIOYATEINb B MOJIO0KEHUE «TI0 CTPOKAM;

- AaKTUBHUPOBAB IepeKIiouareseM Imosie «BbIXOIHONW HHTEpBam», YKa)XWUTE€ HAuyajo BBIXOJHOTO
nuarna3ona, Harpumep, Cl;

- ycraHoBuTe (iakok B nojie «MToroBas cTaTUCTUKA»

- HaxxMuTe «OK».

3a0aua 5. BpIOOpPOYHBII KOHTPOJb MPOIYKLUHU MPOBOJAAT Tak: W3 maptuu B 100 BaroHos c
npoaykuuei BeiOupaercs 20 BaroHOB W Mpu OOHAPYKEHHH B ATON BBHIOOPKE XOTSA ObI OJJHOTO BaroHa C
HEKOHJIMIIMOHHOM MPOAYKIIMEH BCA MapTusi OpaKyeTcs.

B maptun u3 100 BaronoB umeercst 10+N BaroHoB ¢ HEKOHIWIMOHHOW mpoaykuuen. Mcnombs3ys
¢dynkimuu Excel, paccunraiite, kakoBa BEpOSITHOCTh TOTO, YTO XOTS ObI OJIMH BaroH ¢ HEKOHIUIIMOHHOW
MPOIYKIMEH MonaieT B KOHTPOJIbHYIO BEIOOPKY U3 20 BaroHOB U3 ATON MapTHH.

Mertoanueckue yKa3aHus 110 BBIIIOJIHEHUIO 3a/1a4u.

MOXHO OLICHUTh BEPOSITHOCTH COOBITHS, UMEIOIIEr0 CIyYailHBIM XapaKTep, €Cld U3BECTEH 3aKOH
pacrpeeneHust BEpOSITHOCTEN.

bunomMuaneHOE€ pacnpenesieHMe — OJHO M3  CaMbIX  PACHpPOCTPAHEHHBIX  JUCKPETHBIX
pacupeneneHui, ciy)Kallee BEPOSITHOCTHOM MOJIEIbI0 JAJIE MHOTHX siBIeHUH. OHO NMPUMEHHMO B TeX
ClIydasiX, KOIJla Hac MHTEPECYET, CKOJIbKO pa3 IMPOMCXOJUIO HEKOTOpOoe COOBITHE B CEpUM U3
OTIpeIeIEHHOTO YUCJIa HE3aBUCUMBIX HAOIIO/ICHUH, BBITTOJIHEHHBIX B O/IMHAKOBBIX YCIOBHSX.

i pemieHns IOCTABJIEHHOM 3aJaud  CIEQyeT paccuuTaTb BEPOSTHOCTh  IONMAJaHUSA B
KOHTPOJIbHYIO BBIOOPKY 1, 2,3...10+N BaroHoB ¢ HEKOHJIMIIMOHHON MPOAYKLUEH, UCHOIb3Ys (YHKIUIO
OMHOMMAJILHOTO pacrpeieIeHHU .

Jl51st 3TOTO CHeAyeT BBIMOJIHUTE CIEAYIOIINE JeHCTBUS:

1. BBECTHM B JMana30H CMEXHBIX s4eek, Hampumep, Al:A20 koiMuecTBa BaroHOB C
HEKOHIMIIMOHHOM MPOAYKITUEH, KOTOPBIE MOTYT MOMACTh B KOHTPOJIBHYIO BBIOOPKY;

2. paccuMTaTh BEPOSTHOCTH MOMAJaHUs MUHUMAJIBHOTO KOJMYECTBA BarOHOB B KOHTPOJBHYIO
BbIOOPKY (1), ans dero BctaBuTh B siueiiky Bl ¢ynxnuio BMUHOMPACII, ykazats s
mapaMeTrpa «4MCJIO_YCIEeXOB» CChUIKY Ha sueiky Al, «uncno wucnoeitanuity - 20,

«BEPOATHOCTH ycIexa» (BEepOsSTHOCTh OOHAPYKUTH BaroH C HEKOHIUITMOHHOW MPOIYKITHEH) -
0,2, «unTerpanbHasy - 0;



3. CKOIIMPOBATh IMOJNyYEHHOE BhIpakeHUE B stueiiku A2:A20, yTOOBI MOSYyYUTH BEPOSITHOCTD
nonaganus 2,3...20 BaroHOB B BEIOOPKY;

4. CYMMHPOBATh MOJy4YCHHbIE BEPOSATHOCTH, YTOOBI MOIYYUTh BEPOSITHOCTD MOMAAaHUS XOTS OBl
0JIHOTO (1 OoJjiee) BaroHa ¢ HEKOHAULMOHHON NPOAYKIMEH B KOHTPOJIbHYIO BBIOODKY.

3aoaua 6. Vicnons3ys ¢ynkiuio EXcel, Haiiiute BeposSTHOCTH TOrO, YTO MPHU OMPOOOBAHUH IIHKJIA
oboramnienust Oyner moiydeHo wusBiedeHue € =(89)% mnpu HOPMAIBHOM 3aKOHE paCIpeIeICHUs
BEPOSITHOCTEH M3BJICUCHHS C TapaMeTpaMu pacnpenencaus M=95% u 9 =2.5%.

Meroanueckue ykazaHusl O BBITOJIHEHUIO 3a/1a4U.

HopmaneHoe pacmpeneneHne HIMPOKOE HCHONB3YETCS sl MPUOIMKEHHOTO OMHCAHUS MHOTHX
CIIy4aiiHbIX SIBICHUI, B KOTOPBIX Ha pe3yJlbTaT BO3ACHCTBYET OOJBIIOE KOJIWYECTBO HE3ABUCHUMBIX
cllydyailHbIX  (PAaKTOpPOB, CpeIu KOTOPBIX HET CHJIBHO BbIenstonmxcs. Kpome Toro, MHoOrue
pacrpeiefieHuss TpU  yBEIMYEHUH oOO0beMa ClydyallHOM BBIOOPKM TMEpPEeXoAsT B HOPMAaJIbHOE
pacnpeneseHue.

Jlnst peleHus oCcTaBICHHOM 3a1auu ciieyeT ucnoib3oats Gpynkuuto Excel HOPMPACII.
Jl1s1 3TOTO ciaeyeT BhIOJHUTD CIEAYIOUINe AeHCTBUSA:

1. samycrute EXcel;

Be3oBute Qynkuio HOPMPACII,

3. paccuMTaTh MCKOMYIO BEpPOATHOCTb, MOJACTAaBUB B MacTepe (YHKLUMU 3HAUEHUsS W3BJICUCHUS, JUIS
KOTOPOTO ONpEIEINSAETCS BEPOSTHOCT, CPEIHEro apu(METUYECKOTO M CTaHIAPTHOTO OTKIOHEHHS,
3aJ]JaHHBIX B YCJIOBMHU 33a4M. J[JIs1 JJOTMUECKOro 3HA4YEHHUs «MHTErPalIbHBIN» MojacTaBbTe 1, 4TOOBI
UCTIOJIB30BAaTh ISl pacyeTa HHTETPATbHYIO (YHKIUIO HOPMAJIBHOTO PaCTIpeIeICHNUS;

4. cxomupyiTe MOJy4eHHOE 3HAu€HHE BEPOATHOCTH M PacueTHYI (opMyly B TEKCT KOHTPOJIbHOMH
paboThl U OPOPMHUTE PEIICHHUE 3aTAUH.

N

3a0aua 7. B Xoxe ucnbITaHuA ABYX JaOOpaTOPHBIX (DIOTAIMOHHBIX MAIlMH B OJUHAKOBBIX
YCIIOBUSIX TMOJY4YeHbI JBe BBIOOpKH 3(hdexTuBHOCTH oborameHus: {92.5%; 87.5%; (80.1)%; 91.2%;
87.1%} u {85.1%; 89.7%; (75.5)%; 82.3%; 82.2%}. Ucnonb3ys kputepuili CTbIOJEHTA, ONpEIEInTE,
MMEIOT JIU 3TH BBIOOPKH JJOCTOBEPHOE (CTATUCTUYECKH 3HAYMMOE) pa3jiniue, HConb3ys GpyHkuuio Excel.

Meroauueckue yka3aHus 110 BBIITOJIHEHUIO 3a1a4U.

Jns pemieHus 3amad O HAJIMYUM Pa3IMyMil MeXAy JABYMsI BBIOOPDKAMU HCIOJIB3YIOTCS Tak
Ha3blBaeMble KpUTEpUM paznuuus. Haunbonee 4acTo HCHOIB3YEeMBIM KPUTEPUEM pa3IUyMsl SBIISETCS
kputepuil CTbIOJIEHTA, TO3BOJISAIOIIMN HANTH BEPOSITHOCTH TOr0, YTO 00a CpPeIHHUX IO BBIOOpPKaAM
OTHOCATCS K OZHOM M TOM >X€ IEHEPAIbHOM COBOKYNHOCTH. Eciaum 3Ta BEpOATHOCTH HMIKE YPOBHS
3HAUYUMOCTH, Hanpumep, Menbie 0,05, TO MPUHSTO CUUTATh, YTO BBIOOPKU OTHOCSTCS K JABYM Pa3HbIM
COBOKYITHOCTSIM.

JIist perieHuns mocTaBICHHO# 3a1auu cieayet ucrnons3osath Gpynkuuio Excel TTECT.

Jl1st 3TOTO CAenyeT BBIOJIHUTD CIIEAYIONINE AEUCTBUS:
1. samycrute EXcel;
2. BBeauTe B quana3oH Al:AS 3nadeHus 3((EeKTHBHOCTH O0OTAICHUS IIEPBO BHIOOPKH, a B AWAITa30H
B1:B5 — Bropoii;
Bb13oBuTe PpyHkuuo TTECT;
yKa3aTeJleM MBIIIM BBEAWTE JMANa30H JAHHBIX MEepBOW BHIOOPKH B mose «MaccuB 1», a nuana3oH
JTaHHBIX BTOpOM BBIOOpKKM B mone «MaccuB 2». B mome «XBocTel» BBEIUTE 3HAYEHHE 2, UTO
COOTBETCTBYET y4yeTy OOOMX XBOCTOB pacmpeneneHus, a B mone «Tum» - 3HaueHue 3, 4TO
COOTBETCTBYET OIIIMH MTPOBEIEHUS IBYXBBIOOPOUYHOI'O TECTA C HEPABHBIMU JIUCIIEPCUSIMH;
5. CpaBHHTE IOJYYEHHYIO BEIMYMHY BEPOSTHOCTU CIIy4ailHOrO MOSIBJICHUS aHAJIU3UPYEMbIX BBIOOPOK

(mmst N=10 oma coctaBnsier 0,027) ¢ ypoBHem 3Haummoctu (0,05). Paccunrannass BepOsSTHOCTH

P w



MCHBUIC YCTAHOBJICHHOI'O YPOBHSA 3HAYUMOCTH, CJIICAOBATCIIBHO, PA3JIMUUA MCKIAY BBIGOpKaMI/I HE
CIIy4aifHbI ¥ CpeHHE BHIOOPOK CUUTAIOTCS JOCTOBEPHO OTIMYAIOUIMMHUCS IPYT OT ApPYyra, JaiTe OTBET
Ha [MOCTABJIEHHBIN B 3a7a4€ BOIIPOC.

3aoaua 8. Tlpu onpoOoBaHuU (IIOTALMOHHOW MAIIMHBI B OJUHAKOBBIX YCIOBHUSX JI0 U IIOCIE
pPEMOHTa MOJY4YeHbl JBe BBIOOpKH 3(dekTuBHOCTH oOoramenus: {72.3%; 61.5%; (60.7)%; 71.1%;
67.1%} u {74.2%; 70.6%; 71.5%; 72.2%; 75.4%}. Wcnonb3ys kputepuil CTbIOJEHTa, OINpENENUTE,
UMEIOT JIM 3TH BBIOOPKH JOCTOBEPHOE (CTATHCTHYSCKH 3HAYMMOE) pasinyre, UCroib3ys Gynkuuto Excel.

Mertoanyeckue yka3aHHs IO BBIIOJIHEHUIO 33/1a4H.
Jis perieHust MOCTaBICHHOM 3a/1a4M TakKe Kak U B 3a1auye Ne7 clenyer UCIOIb30BaTh (PYHKIIUIO

Excel TTECT.

st 3TOTO CreayeT BBITOIHUTD CIEAYIOIINUE IEUCTBUS:

6. zamycrute Excel;

7. BBenute B auanazoH Al:AS 3HadeHus 3¢dekTuBHOCTH 0OOTaIIeHUs IEPBO BHIOOPKH, a B AMAIA30H
B1:B5 — BTopoii;

8. Beosure ¢pynkuuto TTECT;

yKazaTeJleM MbILUIM BBEAMTE JIMAla30H JaHHBIX MEepBOH BBIOOPKH B mosie «MaccuB 1», a nuamna3oH

JaHHBIX BTOpOH BbIOOpKKM B mone «MaccuB 2». B mone «XBocTel» BBEIUTE 3HAYEHHE 2, UTO

COOTBETCTBYET yueTy 00OMX XBOCTOB pacmpeneneHus. B nmone «Tum» cnenyer BBecTH 3HaueHue 1,

YTO COOTBETCTBYET OILMHU «IIapHBIA TECT» M OTBEYAE€T B3aMMHOM 3aBUCUMOCTHU pE3YJIbTaTOB

ONnpoOOBaHUS JI0 U IOCIE PEMOHTA, MOCKOJIbKY ONpOOOBaHME BBINOJIHIETCS Ha OJHOW M TOH ke

(bI0TalIMOHHON MAaIlINHE;

10. cpaBHUTE MONTYYEHHYIO BETMUYUHY BEPOSATHOCTHU CIIy4aiHOI'O MOSIBICHUS aHAJIM3UPYEMbIX BHIOOPOK ¢
ypoBaeM 3Hauumoctu (0,05). Ecam paccumTanHas BEpOSTHOCTh MEHBIIE YCTAHOBJICHHOTO YpPOBHS
3HAYMMOCTH, CJEJOBATEIbHO, PA3IMuUs MEX1y BbIOOpKaMHU HE ClIydyallHbl M CpPEAHHE BBIOOPOK
CUMTAIOTCS JIOCTOBEPHO OTJIMYAIOLUIMMHUCS APYr OT APYyra, B MPOTUBHOM CiIydae — pa3jinyus MEXIy
BbIOOpKaMU MOTYT OBITh CIy4alHBIMM M CpEAHHE BBIOOPOK HE CUYMTAIOTCS JIOCTOBEPHO
OTJIMYAIOIIUMHUCA JAPYT OT ApYyra, AaiiTe OTBET Ha IOCTABJIEHHBIN B 3a/1a4e BOIIPOC.

©w

3aoaua 9. Vcnome3ys EXcel, cocraBbre pacrnmcaHue CIy4aifHOr0 €XeCyTOYHOrO KOHTPOJIS
pe3ynbTaroB oOorameHus Kaxaod u3 4-x craauil (QIOTallMOHHOTO ILMKJIa CPOKOM Ha MecCsI.
BeposiTHOCTB ITpOBeCHUST KOHTPOJISL HaJl pe3ylbTaTaMy paboThl 4-0i cTaauu (QIIoTaluK J0JKHA ObITH B
2 paza Oombiie, 4eM JUId OCTAIBHBIX CTaguid. JITUTENbHOCTh Mecslla ONPENeTUTe HCXOAS W3 €ro
nopsiikoBoro Homepa N 11 TeKyIIero roja.

Meroanueckue yka3aHus 10 BBIIIOJIHEHUIO 3a/1a4U.

BbriBalOT cuTyanuu, Korjaa He00X0AUMO TTOIYYUTh MOCIE0BATEIbHOCTD CITyYalHbIX YHCeT.

Jns pelieHHst TOCTaBICHHOM 3a/aun cleAyeT UCIOIb30BaTh Npouenypy «l eHepanusi caydailHbIX
qrce», KOTopas SBJISIETCS OJHUM W3 MHCTPYMEHTOB mMakera aHamu3za  EXxcel. CiemyeT BBINOJIHHUTH
CIEAYIOLIME NECUCTBUSA:

1. szamycrute Excel;

2. BBenauTe B nuamnazoH Al:A4 Homepa cramuit ¢uotanuu, a B auamazoH B1:B4 — BeposTHOCTH
npoBeaeHus ux koutpouns (0,2 nns 1-3 craguit pnorauuu, 0,4 — uia 4-oit cragun);

3. 3amonnute nuana3oH C1:C31 uyucmamu Mecsina, B KOTOPOM OyJIeT NPOBOAMUTHCS CIy4YalHbIH

KOHTpOJIb, st d3Ttoro B  sweiiky Cl  BBeguTe  3HadyeHme 1, 3aTeM  BBIOpaB

«[IpaBka/3anonuuts/[Iporpeccus» B MOSBUBIIEMCS MacTepe 3aMOJHEHUS YKakuTe «PacnonoxkeHnue»

- o crosibnam, «Tumy - apupmerndeckas, «Illary - 1, «[IpenenpHOe 3HaYCHHEY - 31;

BbI30BUTE npotenypy «CepBuc/Ananu3 nanHbix/[ eHeparus cinydyaiiHbIX Yrcem;

B MOSIBUBIIEMCS TUAJIOTOBOM OKHE YKaXHTe «UHCII0 mepeMeHHbIX» - 1, «Hucmo cirydailHeIX yucem -

KOJIMYECTBO JHEH B Mecsale, B mone «PacmpeneneHue» - TUCKPETHOE, IOCKOIBKY OyayT

o ks



HCIIOJI30BaHbI TOJIBKO HAaTypaJIbHBIEC YHCIIA, B [10J1€ «BXOIHON MHTEpBAIl 3HAYEHUI U BEPOSTHOCTEW
BBEIMTE yKaszarejeM MbIu nuamna3od Al:B4, yctanoBurte ¢uiakok B moje «BbIxomHol quana3on» u
B [IpaBoe 1oJie BBoJia «BrixoqHoil nuana3on» Beeaute Bl, Haxxmure «Ox»;

6. B cronbue D mosBisroTCS HOMepa cTamuii (UIOTAllUM, PACIIOIOKEHHBIE B CIIY4ailHOM TOPSIJIKE,
Hanpumep:3,1,4,2.4... u T.a. [lonydyeHHble pe3yabTaThl 03HAYAIOT, YTO B IIE€PBBIE CYTKU CIEAYET
KOHTPOJIUPOBATh paboTy 3-bel cTaauu, BO BTOphle — 1-0H, B TpeTbH — 4-0i1 U T.J., BBEIUTE HA3BAHHE
1 3ar0JIOBKU TaOJIHIIEI.

3a0aua 10. Ucnonw3ys EXxcel, onpenenure mo mnpuBeacHHBIM B TaOJUIC JaHHBIM CTCICHb
B3aUMOCBSI3M (KOO QHUIIMEHT KOPPENSLUU) YACTHHOH TOBEPXHOCTH W COJCPXKAHUS B TPOIYKTE
U3MeNbYCHHA anaTuT-HedennHoBor pynsl kinacca  -0,074 mMm.

VY nenpHas

MTOBEPXHOCTb, M2/KT 5 40,8 81,2 5 115, 7 164,
Coneprkanue kinacca
—0,074 mMm 5 18 32 55 72

Meroanueckue ykazaHus 110 BBIIIOJHEHHIO 33/1a4H.

KoadduimenT koppeisnuu — mapamerp, XapaKTepU3YIONIMKA CTETICHb JIMHCWHON B3aMMOCBS3U
Mexay aBymsi Bbibopkamu. Kosdduuuent xoppensuuu sBisercs Oe3pa3MepHON BEIMYHMHOM U €ro
3HAUECHUE HE 3aBUCHT OT CIWHHII HW3MEPCHHUs ClydailHbIXx BenwunH. KoadduuueHT Koppesun
u3MeHsercs or —1 (crporas oOpaTHas JMHEWHas 3aBUCUMOCTb) 10 +1 (ctporas mnpsimas
MIPONOPIIMOHANIbHAS 3aBUCUMOCTD). [Ipu 3Hauenun paBHoM () IMHEMHON 3aBUCUMOCTH MEXAY BHIOOpKaMHU
HET.

J1y1s1 pereHus MoCTaBACHHOM 3a/1auu ClIeAyeT ncnoib3oBarh ¢pynkmuto Excel KOPPEJL.

s 3TOrO Cneayer BBINOJHUTH CIEAYIOLINE JEHCTBUS:

7. 3amycrute Excel;

8. BBeauTe B Auama3oH Al:AS5 3HadeHHs BENTUYHMHBI YAEIBHOM MOBEPXHOCTH, a B auana3zon B1:B5 —
conepxanus kiacca —0,074 mMm;

9. Bb3oBute Qpynkuuto KOPPEJL;

10. ykazarejeM MBI BBEAUTE JAWAIMA30H JAHHBIX TEPBON BBHIOOPKH B mosie «MaccuB 1», a muana3zoH
JTAHHBIX BTOPOU BEIOOPKH B mojie «MaccuB 2», HaxMHuTe «OK».

1.6. MeToauueckune PEKOMEHAALUMA 110 UMUTALLUOHHOMY MOJIECITUPOBAHUIO

I/IMI/ITaI_II/IOHHOC MOZCIUPOBAHNUEC OCYHICCTBIIACTCA IIYTEM MPOBCACHUA SKCIICPUMCECHTA HaA 9BM c
pa3paboTaHHOW MOJENBI0 (MPOrpaMMoOi) MpU MHOTOKPATHOM MPOTOHE MPOTrpaMMbl ISl 3aJaHHOTO
MHOXECTBAa HCXOIAHBIX HOAaHHBIX. Pe3y.]'IBTaTOM MOJCIUPOBAHUA ABJIACTCA MHOXKCECTBO okasareyen
(GYHKIMOHUPOBAHUS UCCIIETYEMOM CUCTEMBI.

I/IMI/ITaHI/IOHHBIC MOJCIN W HCXOAHBIC JAaHHBIC JIA MOICIHNPOBAHUA UMCHOT BEPOATHOCTHYIO
npupony. MojenupoBaHue BEPOSTHOCTHBIX MPOIECCOB OCHOBBIBAETCS HAa METOJE CTATUCTUYECKHUX
UCIBITaHUHN (TaK Ha3bLIBaEMBIN METO/ MOHTC'KapHO), HO UMHUTAOUOHHBIC MOJCIN MOT'YT COACPKATD U
JNeTEPMUHUPOBAHHBIE JIeMeHTa (pacueTsl Mo (GopMynam, MocIeq0BaTeIbHOCTh COOBITUN B MOJEITH U
Ap.).

HMI/IT&HI/IOHHO@ MO)ICJ'II/IPOBaHI/Ie SABIIACTCA MOIIIHBIM I/IH)KeHepHBIM METOAOM HCCICOOBAHUA
CJIOKHBIX CHUCTEM, HCIIOJIb3YCMBIX B TEX ClIy4dasx, Koraa Apyruc METOObI OKAa3bIBAKOTCs
MaﬂOS(i)(i)eKTI/IBHI)IMI/I. OCHOBHI)IM JOCTOMHCTBOM HUMHUTAIITUOHHOTO MO)IeJ'H/IpOBaHI/ISI ABJISICTCSA
YHUBCPCAJIBHOCTh IMOAXOJa IIPpU MOACIMPOBAHUHU CUCTEM J'IIO601>1 CTCIICHU CJIOKHOCTU C 3a,[[aHHOfI
CTCIICHBIO AC€TaIn3alluu. HGHOCTaTKaMI/I UMHUTAITUOHHOI'O MO)ICJ'II/IPOBaHI/IH SABJIAKOTCA 6OJ'II)]_HOC BpeMH
MOACIINPOBAHUA U CIIOKHOCTD INOCTPOCHHUA aICKBATHBIX UMUTAIIUMOHHBIX MOI[CJ'ICﬁ.



HMmMuTanmoHHass MOJENb NPEACTaBIsSeT CcOo00M CHCTEMY, OTOOpaKAloOIIyI0 CTPYKTYpy U
(YHKIIMOHUPOBAHUE HWCXOTHOTO OOBEKTa B BUAE aJIrOPUTMA, CBS3BIBAIONICTO BXOTHBIC M BBIXOIHBIE
HICPEMEHHBIC, TIPHHATHIC B KAYECTBE XapaKTEPUCTHK UCCIEIYeMOro 00beKTa.

HmutanimoHHbIE MOJIENT PEATU3YIOTCS IIPOTPAMMHO C UCTIOJIb30BAHUEM PAa3IMYHBIX S3BIKOB. J[yist
y100CTBa HMUTAIIMOHHOTO MOJICITUPOBAHUS CO3/IaHbl CIICIUATBHBIC aITOPUTMHYCCKHE SI3BbIKU (CHCTEMBI
MOJICIIUPOBAHUS), MHOTHE OIEPATOPbl KOTOPBIX IO CYIIECTBY MPEICTABIISAIOT COOOH oOpalieHus K
COOTBETCTBYIOIIMM CTAaHJAPTHBIM ITOANIPOrPAMMaM, PEATH3YIOIINX Pa3HbIC ATAITbI MOJICITUPOBAHUSI.

OnHoit n3 HamboJiee PacHpPOCTPAHCHHBIX CHUCTEM MOJCIUPOBaHHs (M, COOTBETCTBEHHO, S3BIKOB
MOJICIIMPOBAHHS), CIICHUAIBHO MPEAHA3HAYCHHBIX JIJISl TIOCTPOCHUS UMHUTAI[MOHHBIX MOJICIICH, SBISCTCS
GPSS - General Purpose Simulation System (Moxenupyrorias cuctema OOIIEro HazHadeHus). SI3bIK
GPSS paszpaboran ¢upmoit IBM u  Bxogur B umcino Hamboee pacHpOCTPAaHEHHBIX SI3BIKOB
nporpamMmupoBanus. Mimerorcst TpancasTopsl ¢ si3pika GPSS st 9BM pa3nudHbIX TUIIOB, B TOM YHCIIE
g IBM-cosmectumbix I1DOBM.

@dynkuuoHajabHasi crpykrypa GPSS/PC

B cocraB GPSS BxoasT crieayromniye THITbl 00BEKTOB:

- TPAH3aKThlI,

- OJIOKH,

- CIIMCKH,

- YCTpOMCTBA NaMSITH,

- JIOTUYECKUE KIIHOYH,

- oyepenu,

- TaOJIUIIBI,

- 9CHKH,

- hyHKuMH,

- [IEPEMECHHBIE.

JIrobyro Mozens Ha s3bike GPSS MOkHO mpencTaBuTh B BUAE KOMOMHAIIMM KOMIIOHEHTOB, B3ATHIX
U3 YMCJIa HA3BAHHBIX OOBEKTOB.

Mopeinb UMeeT Tpu ypOBHS MPEACTABICHUS:

- BEpPXHHUH ypOBEHb, ONpeAesieMblii KOMOWHAIMEeW OCHOBHBIX (DYHKIHOHAJIBHBIX OOBEKTOB
YCTPOMCTB TaMSTH, KIIIOUEH, OUepeeil;

- CpeIHUH YpOBEHb, NPEICTABISIEMbI CXEMOM W3 THUIOBBIX OJOKOB, MEXIYy KOTOPBIMU
NEPEMELIAIOTCS TPAH3AKTHI;

- ypoBeHb (u3mueckod peamm3aruu si3pika GPSS B Buume mporpamMmM u HaOOpOB JIaHHBIX,
COCTaBJISIOLIMX OCHOBY MOJEIHUPYIOIEN CUCTEMBI.

Baoku. Pa3paboTunk KOHCTpYUPYET MOJENb U3 OJI0KOB, mpuberasi, Kak MPaBWIO, K HATJISIHOM
dopme ee oroOpakeHuss B Buzie Oinok-cxembl. [l ymobcTtBa  crnenu@UUEecKoro MpeacTaBICHUS
Mojenu Kax bl 6110k GPSS nMeer mpunsiToe cranmapTHOe 0003HAYCHUE.

ITocTpoeHHas cxema sIBISETCSl ONHOBPEMEHHO ITporpaMMoi Ha si3bike GPSS. /[nst ee BBona B OBM
HE00XO0IUMO I0CJIEIOBATEIbHOCTD OJIOKOB MIPEICTaBUTh B BUJIE CIMCKA OINepaluil, 100aBUB K Ha3BaAHUSIM
650koB TpeOyemble omnepanabl. Kaxapiii 6010k GPSS mmeeT BX0AbI M BBIXOJBI, C MOMOULIbIO KOTOPBIX
OCYIIECTBIISIETCS UX CBsI3b B Mojienu. CymiecTBytoT ABa ocoobix 01oka: GENERATE, umeronuit Toinpko
Bbixoa, 1 TERMINATE, umerommii Tonpko Bxoxa. Yepes 6mok GENERATE Tpan3akTel BBOAATCA B
Mozenb. biiok TERMINATE ynansier TpaH3akThl U3 MOJIEIIH.

JIrobyro Mmozens Ha si3bike GPSS MOXKHO MpeaCcTaBUTh B BU/I€ COBOKYITHOCTH OJI0KOB (puc. 1).



GENERATE

|
Bbnokn moaenu

|
TERMINATE

Puc. 1 O6mas crpykrypa GPSS-monenn.

Hwke nmaHo omnmcanwe OCHOBHBIX (YHKIMOHATBHBIX 00beKTOB GPSS.

Tpan3zakrtel, OyHKIMOHMPOBAHHE OOBEKTAa OTOOpAKaeTcss B MOJENM B BHJE IE€pPEMEIICHUs
tpan3zaktoB oT Oioka GENERATE B 610k TERMINATE uepe3 npomexxyrounsie 610ku. TpaH3akThl,
WINA COOOUICHHS, SIBJIAIOTCS a0OCTPAKTHBIMU IOABHKHBIMU 3JIEMEHTaMH, KOTOPbIE MOTYT MOJEIUPOBATh
pa3auy4Hble OOBEKTHl PEaTbHOIO0 MHUpPA: COOOILIEHHS, IPOrpaMMbl, TPAaHCIOPTHBIE CPEICTBA, JIIOJECH,
npeamersl U T.0. IlepeMemiasck Mexay OJoKaMHM MOJENIM TPAaH3aKThl BbI3BIBAIOT (M HCHBITHIBAIOT)
pasnuyuHble AecTBUsI. BO3MOXKHBI UX 3a/1€pKKU B HEKOTOPBIX TOUKAX MOJENIH, U3MEHEHUSI MapUIPyTOB U
HalpaBJIEHUH JBU)KEHUS, PACIIEIUICHUE TPAH3aKTOB HAa HECKOJIBKO KOMUH U T.1. C KaXJbIM TPaH3aKTOM
CBSI3aH YNOPSAOYECHHBIH HaOop maHHbIX. OH BKJIIOYAET HOMEp TpaH3akTa, HOMEp OJ0Ka B KOTOPOM B
JAHHBIM MOMEHT HaXOIMUTCS TPAH3aKT, HOMEp CIEAYIOIIEro 0Jioka, BpeMs Iepexojia B CIEAYIOIUN OJIOK,
IPUOPUTET XapaKTEPU3YIOLIUN 04epeAHOCTh 00padOTKKU TPAH3aKTOB B ONPEJCIEHHBIX CIIydasx, a TAKXKe
Ha0Op MapaMeTpoB C MOMOILBIO KOTOPBIX KaKAOMY TPaH3aKTy MOXKHO NPUCBOUTH YHUCIOBBIE 3HAYCHUS,
BbIpaXKAIOIIME >KEJaeMble CBOMCTBA MJIM XapaKTEPUCTHUKU MOJAEIUPYEMBIX OOBEKTOB- BEC CKOPOCTb,
00beM, 1IBET, BpeMs 00pabOTKH U T.II.

Bce o6bexThl GPSS nMmeror uucioBble XapakTepUCTUKHU Ha3blBAEMbIE CTaHAAPTHBIMU YHCIIOBBIMU
atpubyramu (CYHA). Tpanzaktsl umeroT yeTbipe CHA:

P$; - mapamerp c HOMepoM j;

MS$; - BpeMst IpOXOXKICHHS TPAH3aKTOM y4acTKa MOJIEIIH;

MP$; - npomMexyTo4HOe BpeMsi, 3alichbiBaeMoe B apameTpe Pj,

X$; - HOMep TpaH3aKTa.

Cnucku. CHUCKM OTHOCATCS K 3J€MEHTaM BHYTpeHHeW opranuszauuu cucreMbl GPSS Onu
NPECTaBISIOT COOON CTPYKTYpHI JaHHBIX, B KOTOPBIX pa3MelaeTcs MojiHas HQopMaius o TpaH3aKTax.
C noMol1IpI0 CHUCKOB 00ECTIEUnBAETCSl BHYTPEHHSIS JIOTHKA pabOThl MOJEIHUPYIOLIEH CUCTEMBI.

Crincok Oyaymux COOBITHH COAEPKUT TPAH3aKThI, KOTOPbIE CMOT'YT HauaTh JBM)KEHUE B MOJEIH B
Oyaylme MOMEHTBI BPEMEHU. DTO T€ TPAH3aKThl, 111 KOTOPBIX MOMEHTHI Hayasa IBUKEHUS ONPEIeNICHbI
B Onokax GENERATE u ADVANCE. B cnucok Tekymmx cOOBITUH BXOISAT TpPaH3aKThl, KOTOPHIE
JIOJIKHBI [TEpEMENIaThCsl B MOJIENH B TEKYLIUII MOMEHT MOJIEJIbHOr0 BpeMeHu Eciu mpu 3ToM TpaH3akT
BxoauT B 6510k ADVANCE c HeHyneBbIM BpeMEHEM 33JIeP)KKH, TO OH MepeMelaeTcsi B CIUCOK OyayIuX
COOBITHH.

ITpouecc 1BUKEHUS TPAaH3aKTOB B MOJEIN COIPOBOKIAETCS IPOCMOTPOM COLEPKUMOTO CIIHCKOB,
BHECEHHEM B HHUX H3MEHEHMH, a TaKKe IEpEeMEIICHHWEM TPaH3aKTOB W3 OJHOrO CIHCKa B JIPYTOM.
TpaH3akThl, HAXOAALIMECS B CHUCKE TEKYIIMX COOBITHH, pacloJIOKEHBl B IMOpsJKE yOBIBaHUS MpHU-
oputeToB. Korna TpaH3akT BBOJUTCS B CIMCOK TEKYIIUX COOBITHI, OH CTAaHOBHUTCS IMOCIEAHUM Cpenu
TPaH3aKTOB, HMEIOIIMX TOT e npuoputer. [Ipomenypa mpocMoTpa chnucKka TEKYHIIMX COOBITUH
BBITOJIHSET TPH OCHOBHBIX JIEHCTBUS:

1. 3MeHeHHe MOMEHTa YCIOBHOTO BpeMEHH. [IpM 3TOM MOMEHT BpEMEHM YCTaHaBJIMBAETCA
paBHBIM  HaWMEHbIIEMY BpPEMEHM BbIXOAAa W3 OJOKa [UIs TPaH3aKTOB, HAaXOJAIIUXCS B
cnucke Oyayummx coObiTuii Bee TpaH3akThl, HMEIOLINE TaKoe BpeMsl BBIXOJa, MEPEBOMAATCA U3 CIIMCKa
OyIylmx COOBITHI B CIIUCOK TEKYIUX COOBITHIA.



2. TlocnenoBaTenbHBIE HPOCMOTP TPAH3aKTOB OT Hayala CIUCKA K €ro KOHIy C LEJIbIo
OIpeEIICHUST BO3MOKHOCTEH JBUKCHMS TPAH3aKTOB B MOJIEIIH.

3. IlombITKa MPOJIBMKEHUSI TPaH3aKTa B IOcieayromue Onoku. Eciam TpaH3akT MOXKET BOHTH B
CJIeAYIOIMHA OJOK, BBIIOJHSETCS MPOrpamMma, COOTBETCTBYIOIIAs JaHHOMY Oioky. Ecinm nanbHeifmee
JBIDKEHUE TPAH3aKTa HEBOAMOKHO B CHIIY T€X WJIM MHBIX YCIOBHH, IpoIeaypa NepexoauT K o0paboTke
CJIEAYIOLIETO TPaH3aKTa, U TaK JI0 TeX MOp, IOKa AajbHellIee IpoABUKEHHE JII000ro TPaH3aKTa CTaHeT
HEBO3MOXKHbIM. Torjga oOCyIIECTBISETCS M3MEHEHUE MOMEHTa YJIOBHOIO BpEMEHHM M Ipolenypa
IIOBTOPSIETCSI CHAaYaIa.

YerpoiicTBa. YCTpoiicTBa MOJEIUPYIOT OOBEKTHI, B KOTOPBIX MOXET MPOMCXOIUTH 00paboTKa
TpaH3akToB. Kak npaBuio, oHa cBsd3aHa ¢ 3aTpaTaMu BpeMeHH. OCOOEHHOCTh YCTPOHCTB COCTOUT B TOM,
YTO Ka)/10€ M3 HUX B JJaHHBI MOMEHT BPEMEHU MOXKET OBITh 3aHSTO JHILIb OJHUM TpaH3akToM. B GPSS
MUMEETCSI BO3MOXKHOCTb MOJEIMPOBATh INpepbIBaHUsA YCTPOUCTB. CyIIeCTBYIOT CpEACTBAa JIOTMYECKON
MPOBEPKU COCTOSIHUSL YCTPOWCTB. Kakmoe w3 ACHCTBHM C YCTPOMCTBOM OTOOpaskaeTcsi B MOJACIH
OIpeieIeHHbIM OJIOKOM. 3aXBaT U OCBOOOXKJIEHHE YCTPOWCTBA MOJECIUPYIOTCSI COOTBETCTBEHHO OJI0KaMu
SEIZE u RELEASE.

ITamsATs. [lamATh CIy’)XUT A7 MOAEIMPOBAHUSA OOBEKTOB o0ajaoIux OnpeieIeHHON
emkoctbio. [lamsare momenupyercs Onmoxkamu ENTER u LEAVE. Bxogsummit B 6ok ENTER
TPaH3aKT 3aHMMaeT ONIpeAeieHHYI uvacTb nmamsatu. [lpu Bxonme Tpansakra B 010k LEAVE namsats
OCBOOOXK/1aeTCsl.

Jlornueckue kJroum. [l npeacTaBieHUS B MOJCINM KOMMYTHPYEMBIX OOBEKTOB C JBYMs
cocrossHusiMu (BKJIFOUEHO — BBIKJIFOYEHO) ucnonp3yroT JOrHYECKHE KIHOYM, MOJAEIUpPYEMbIE
omokamu LOGIC u GATE. Ilpu Bxome tpanzakra B Onok LOGIC mnpoucxogutr cpabaTbiBaHue
COOTBETCTBYIOLIETO Kitoya. Kirou MOKeT OBITh BKITFOUEH, BHIKITFOUEH HITH MTEPEKITIOYCH.

Ouepenn. TpaH3akThl B IpoLEecce IBMKEHUS MOTYT 3aJiepXKMBaThCs nepen OJ0KaMu, BXOJA B
KOTOpBIE B JIaHHBIX YCJIOBMSIX HEBO3MOKEH. [Ipu MOCTyIjaeHUM TpaH3aKTOB Ha BXOJ 3aJEpPXKUBAIOLIUX
6510k0B 00pazyrorcs odepenu. s cOopa CTaTUCTUKU 00 oyepeasx B MeCTaxX 3a/lep>KKU CTaBAT OJIOKH
QUEUE. OTu 010KU SBISIOTCA CPEICTBOM peructpaiuu ouepenu. [Ipu Bxone tpanzauna B 6110k QUEUE
TeKyIlas JUIMHA Ouepeln MOoydaeT npupaileHue. YxXo u3 ouepenu oroopaxaercsa 6iokom DEPART.

Tabaunel. /{1 cOopa CTaTUCTUYECKUX AAHHBIX M UX MPEJCTABICHUS HCIIONB3YIOT TAOIHIIBL.
3anecenue nHpopmanuu B Tadbauiy ocymectsisercs 6dokoM TABULATE B MOMEHT BX0J1a OYEpEHOTO
TpaH3aKTa B 3TOT OJIOK.

SAdeiikn. s 3anMcu U npouecce MOAEIUPOBaHUs TeKyIMUX 3HaueHU CYA HCIIONb3yIOT SYEHKH.
3anecenue uHpopmaruu B sueiiky ocymiectBiasier 6mok SAVEVALUE. Ilpu Bxoxe TpaH3akTa B
9T0T 650K  TpeOyemoe  3HaueHne CUA ¢ukcupyercs B siueiike, HOMep KOTOPOH ompenenseTcs
onepanyom 610ka SAVEVALUE. M3MeHeHne coepKUMOTro siueek MOXKET OCYIIECTBIATHCS OloKaMu
SDECREMENT (Bbruutanue) u SINCREMENT (cymmupoBanue).

@DyHKUMH ¥ nepeMeHHble. DYHKIMMU CIIyXXaT Ji OTOOpa)XKEHHsI 3aBUCHUMOCTEH MEXAy IBYyMs
CYA B GPSS/PC umerotcs nBa tuna ¢pynkuuu HenpepbiBHbIE (C) u nuckpetHsie (D). @yHKIUIO 3a1a10T
HabopoM map Touek. HenpepsiBHasg (yHKIUS BOCIPOU3BOJAUTCS B BHJIE JIOMAHOM KPHUBOW, OTPE3KU
KOTOPOH COEQUHSIIOT COCelHUE TOuYeuHble 3HaueHHs. J(uckpeTHas (QyHKIUS HUMeeT BHUJ CTYNEHYAaTOM
KPUBOM.

®opmarel oneparopoB GPSS/PC. Onepatopsl GPSS/PC umerot cieayroumii popmar:

Metka Omnepanus Omnepanasl ;KommeHntapuun

n.n

3nak " " ykaspiBaeT mpoOen, 3HaK ;" oOBSABISET HAYalO MOJS KOMMEHTapueB. MeTka, eclii OHa
uMeeTcsl, JOKHAa HauMHAThCS C TMEepPBOM KOJIOHKH U cojepXaTh He Ooisiee miITH an(aBUTHO-UU(POBBIX
CHMBOJIOB HauMHAIOIUXCs ¢ OyKBBI. 3Be3/10uKa (*) B MepBOil KOJIOHKE 03HAYAET CTPOKY KOMMEHTapHUEB.

[Tone omepamuu coAep>KUT Ha3BaHUE OJIOKa WIM CIyXeOHOro omepatopa. OTO MOJIE MOMKET
HAUMHATHCS CO BTOPOM KOJOHKHU U JIOJKHO OBITh OTJIEJIEHO OT METKH MpoOenom. [[yinHa nons onepamnuu -
HE MEHEEe YEeThIPEX CUMBOJIOB (HayaJlbHbIe CHMBOJIbI OJIOKOB HIIN KapT).

[Tone onepanioB OTAENSAIOT OT MOJS OHEparuy npodesoM. Mexay onepaHJaMH JOJDKHBI CTOSTh
samsteie.  KapTel onucanust Tabmun QyHKUMA —~ TEpEeMEHHBIX W MaMATed JOJKHBI HMETh B IOJIe
METKHM 4uciaa or 1 1o 32 767 win npeaBapUTEIbHO ONPEIEIEHHBIN CUMBOJL.



Onucanusi ¢opmaroB 0JI0KOB  CIy:KeOHbIX M ynpasjsomux omneparopos GPSS/PC,
HCMOJIb3yeMbIX IPH BHINIOJTHEHUN KOHTPOJILHOIO 3a1aHMS.

1. ADVANCE (3aaep»aTh TpaH3aKT).

®dopmar:

ADVANCE A, B

rae A - cpenHee BpeMs 3a[IepKKH (KOHCTaHTa, eciii B He 3a1aHo),
B - pa3bpoc oTHOCHTENBHO CpeaHero 3HaueHms, B<A.

bioxk ADVANCE wMmozaenupyer BpeMEHHYIO 3aJ€pXKKy TpaH3aKkTa B TEYEHHE OIPEIEICHHOIO
MHTEpBajia. 3HaUCHUE 3aJIePKKU MO0 YMOJIYaHUIO paBHO Hyit0. Ecnu none B ne sBusercst GpyHkuueit, To
BpeMsl 3aJCpPKKU SBISCTCA CIy4aliHOM BEIWYMHOM, pACIpPENCIICHHOM PaBHOMEPHO HAa MHTEPBAIE OT
(A+B) mo (A—B). Eciii mosnie B siBsieTcst hyHKIMEH, TO BpeMs 3aI€p)KKH ONPEACIIICTCS MPOU3BEACHUEM
noJisi A Ha 3HaueHue QyHKIUHU B mosie B. OyHKIMS MOXKET ObITh MCIIONB30BaHA JJIS 33JJaHUSI BPEMEHU
3a/IepKKHU C ONPEIETCHHBIM CPEJHUM 3HAYEHUEM U OTKJIOHEHHUEM, 3aBUCSALIUM OT A.

2. GENERATE (renepupoBaTh) — BBOJIUT TPAH3aKThl B MOJIEIb.

®dopwmar:

GENERATEA,B,C D,E,F,G

rae A - cpenHee 3HaUeHHE HHTEPBajia BPEMEHH,

B - pa36poc wnn MmoaudukaTop cpenHero 3Hadenus (mo ymonmuanuio 0),

C - BpeMsI IOSIBJICHHS IEPBOTO TPAH3AKTA,

D - obmree uncno reHepupyeMBIX TPaH3aKTOB,

E - ypoBens mpuopureTa kaxxaoro tpanzakra (ot 0 go 127, 3Hauenne nmo ymomdanuto 0),

F - aucno mapametpos (o ymomganuto 12),
G — tun napamerpa (F—momHoCIOBHBIH, H—TOTYCIIOBHBIH 110 YMOTYAHUIO).

BBoauT TpaH3aKThI B MOJEINb, MOCHUIAS UX B CIEAYIOUMHA 1O nopsnaky Onok. Eciu B mone B He
ykazaHa (QyHKLIMSA, TO MHTEpPBAJ MEXIy IIOCTYIUICHHEM TpPaH3aKTOB OINpeAessieTcss CiaydaiiHon
BEJIMUMHOM, pacnpeesieHHON paBHOMEpHO Ha uHTepBaie oT (A+B) 1o (A—B). Ecau nosne B sBasercs
(GyHKLKEH, TO 3TOT UHTEPBAJl OIpEeIIAeTCs IPOU3BEIEHUEM IT0J1s1 A Ha 3HaueHue (PyHKIUH, 3aJaHHOI B
nosie B.

3. QUEUE (cTatb B o4epesib) - HOMEIIaeT TPaH3aKT B KOHEI[ OYepe/Iu.

®dopmar:

QUEUE A, B

rze A - HoMep ouepean (YHCIOBOE WM -CHMBOJIHOE UMsI OUepein),

B - gucno 106aBnseMBIX K OUepeH JIIEMEHTOB (IT0 YMOIYaHHIO 1),

YBenuuMuBaeT TEKyIEe COACPKUMOE OUEPEIH, YKa3aHHOM B nosie A, Ha 3HadyeHue B none B. Eciu
nosie B He ompeneneHo, yBEIMYMBAETCA COACPKUMOE OYEpEeId Ha EIMHHILY. TpaH3aKT MOXKET
HaXOJUTHCS B IBYX PA3IMUHBIX OUEPEIIX OJHOBPEMEHHO.

4. RELEASE (0cB0601UTh) - 0CBOOOKIAET YCTPOICTBO.

®dopmar:

RELEASE A

rae A — HoMep ycTpoiicTBa (YUCIOBOE MIIM CUMBOJIBHOE UM OCBOO0XKIaeMOT0 YCTPOUCTBA).

YCTpOﬁCTBO, YKa3aHHOC€ B IIOJIC A, OCBO60)KI[8.€TC${ U CTAHOBUTCA HOOCTYIHBIM [JIsI APYIrUx
TpaH3akToB. OCBOOOXKIATh YCTPOMCTBO JTOJKEH TOT JK€ TpayPaKT, KOTOPBIA €ro 3aHUMall.

5. SEIZE (3aHATb) - 3aHUMAET yCTPOUCTBO.

®dopmar:

SEIZE A

rae A — HoMep ycTpoiicTaa.

TpaH3aKT NbITaeTCs 3aHATH YCTPONCTBO, ONpeAesieHHoe nojeM A. Eciii OHO yXe 3aHSATO, TPAH3aKT
3aJIepKUBAETCS B MPEbIIyIIEM OJIOKE.

6. TERMINATE (3aBepmnTh) — ynansieT TpaH3aKT.

®dopmar:

TERMINATE A

rie A — BENMYMHA, BBIUMTaeMas M3 COACPKHMOTO CUETYMKa 3aBepUIeHWH (Tone A YHpaBiSIOIIETO oIeparopa
START)



TpaH3akT ynansercs U3 MOJENH W IocTymnaeT B maccuBHbBIA Oydep. Ecmu B mome A mpobern,
BO3JICHCTBUS HA CYETUHK 3aBEPIICHUN HE MPOUCXOJUT, B IPOTUBHOM CIy4yae €ro 3Ha4YeHUE YMEHbIIAETCS
Ha BEJINYMHY, YKa3aHHYIO B 10JIE A.

7. START (HauaTp) - HAUMHAET YIPABJICHHUE MPOIIECCOM MOJICTUPOBAHHMS.

®dopmar:

START A,B,C,D

rae A - CYETUHK YHUCIIA 3aBEPLICHMUI,

B - mogasnenue BeiBoja Ha redath (B=Np),

C - IpOMEXyTOUHBIH BBIBOJ CTaTUCTHKH,
D — pacneuaTka cIiucKoB.

[Tone A ompexnensieT CUYETUYMK 3aBEpIICHHH IpW MporoHe moxaenu. llpu Bxone TpaH3akTa B OJIOK
TERMINATE c HenyneBbiM 3HaueHHEM 1mojst A coaepxkumoe nodist A 61oka TERMINATE Berautaercs
U3 OCTaTOYHOI'0 3HaUeHMsI cueTurka - rnosst A oneparopa START. Ilporon 3aBepiiaercs, Korja 3HaueHHUe
cyeTYMKa JocTUraer Hysis. Ykazatenb N B moje B ormenser BoiBoa cranmaptHoro ordera GPSS. Be-
JMYMHA, yKa3zaHHas B nojie C, ompenenser 4Yucio 3aBEpLICHU, MO JOCTUKEHUH KOTOPOrO BBIIAETCS
MPOMEXKYTOUHBIM oTueT. TakuMm 00pa3oM MOXKHO MOJy4aTh CTaTUCTUYECKHE JaHHBIE B OIpEelICHHbBIX
UHTEpBaJIax MojaenupoBanus. Eciam mone D comepkut 1, momydeHHBIH oT4eT OyAeT CoAepKaTh CIHUCKH
TEKYIIUX ¥ OyAyIUX COOBITUHN, a TAK)KE CITUCKU TOJIb30BATEIS.

Pabora ¢ mogesmpyromei cucremoii Ha 1K

Hns Toro utoOwl momacte B cpeny GPSS/PC  HeoOxomumo 3amycTUTh KOMaHAHBIN Qaiin
GPSSPC.EXE. Ha skpaHe MOHUTOpa MOSIBUTCS 3aCTaBKa, a 3aTe€M IO OKOHYAHWUU 3arpy3Ku CHUCTEMBbI
OyzeT noJaH 3ByKOBOW CUTHAJ, MHPOPMUPYIOLIHIA O TOTOBHOCTH CUCTEMBI K padoTe.

BBox xomaHz ocymiecTBIIsSIeTCSl Yepe3 KOMaHIHYIO CTpoKy. HeoOXoauMo MOMHHTB, YTO CTPOKHU
MoJenu 00s3aTenbHO HYXHO HyMmepoBaTb. IIpu BBOJe oOnepaTropoB HCIOJIB3YETCd BHYTPEHHEE
tTaOynmupoBaHue, T..  TOJS METKH, OIEPAaHJOB, IMapaMeTPOB M KOMMEHTApUEB 3a(pUKCHPOBAHBI B
nporpaMMe, IiepemelleHre K HUM ocymectrisercs HaxatueM kinasumm (ENTER).  Koppektuposky
TEKCTa MOJENIM MO>KHO OCYIIECTBIIATH ABYMS CIIOCOOaMM:

- 3aHOBO Ha0paTh BCIO CTPOKY IIETUKOM IIPUCBOUB €i TOT e HOMEp,

- HabOpate komManny EDIT nom rae mot - 310 HOMep KoppekTtupyemoin crpoku. Ilocie storo
Heo0Xo/1uMasi CTpOKa MOSBUTCS Ha SKpaHe MOHUTOPA, U B HE€ MOYKHO BHECTH HE 00XOIUMbIE U3MEHEHUS.

Hns ynanenust ctpoku ucnonbdyercs komanaa DELETE nom, rome nom —HoMep yaansieMoi
CTPOKH.

s coxpaHeHus: HAOpaHHOTO TeKCTa HE0OXoAuMo ucnonb3oBaTh komanay SAVE umsa.GPS. ns
3arpy3ku B MaMsThb KOMIIbIOTEpAa paHee BBEIEHHOM IMporpaMmsbl cieayeT HaOpaTh @umsa.GPS. UTtoOwl
YIOCTOBEPUTHCS B TOM, UTO TEKCT 3arpy3HJICs, CIEAYET UCIONb30BaTh Komanay DIS.

Cucrema monenupoBanusi GPSS/PC umeer 6 HMHTEpakTHUBHBIX TIpaUUYECKHMX OKOH, KaXJ0e W3
KOTOPBIX MO3BOJISIET MPOCMOTPETh B peXKUMe Auajora crnenududeckuit tun oovexkra GPSS. Kaxapiit Tun
OKHa OOHOBIIIETCS B pEXUME on-line M NOKa3bIBaeT COCTOSHHWE BBINOJHSAEMOW Monenu. Jloboe
rpa¢u4ecKoe OKHO OTKpBIBAETCsSI Ha)KaTHEM KJIaBHUII WM ¢ momoulbio koManasl WINDOW. B none A
ornepaHZoB MOXXKHO 3aaarh cienytomue Ttunbl okoH BLOCKS (6mokxu), MATRICES (matpuib),
FACILITIES (ycrpotictea), POSITIONS (no3ummn), STORAGES (mamstu), TABLES(Tabnutisr).

AHaJIOrM4HO J1I000€ OKHO MOYKHO OTKPBITh IIPY OTHOBPEMEHHOM Ha)kaTuu KiaBuiu (Alt) u nepsoii
OYKBBI TUIIA OKHA.

OkHO ycTpoOiicTB TOKa3biBaeT rpaduueckoe u3oOpaxkenue ycrporctB GPSS B BemomHsemoi
monenu. OJHOBpEeMEHHO B OKHE MOXeT u300paxarbcsi 10 4 ycrpoiictB. OKHO yCTpOWCTB
uaentuduuupyercs cioBom FACILITIES B cepennine BepxHeil CTpOKH dKpaHa.

Kaxnoe ycTpoiicTBO npeacTaBieHo sueiikoi nHpopmanuu. Kaxxnas sueiika colepx ur:

LABEL - umst uiii HOMEp YCTPOWCTBA,

UTILIZATION BAR - BepTUKaJbHBIH NPSIMOYTOJIBHUK H300pakarommii KO3 PHUIHUEHT
UCIIOJIb30BaHUs yCTPOMCTBA C MOMEHTA JieiicTBuUs nocneanero oneparopa RESET,



QUEUE COUNT COLUMN - BepTHKaJbHBIA CTONOEI, W300pakalolfii YHCIO TPaH3aKTOB B
CIIMCKAaX YCTPOMCTBA,

INFORMATION PEDESTAL - 6:10K/KOTOPBIN COEPIKUT CICTYIONIYI0 HHPOPMAITHIO:

UT - nons ucrionb30BaHUsl ¢ MOMEHTA JeicTBUA rocieanero oneparopa RESET,

Q - 9KCno TPaH3aKTOB B CIIMCKAX 3a/ICPKKU  MIPEPHIBAHUS M 0KHIAHUS,

AVAIL - uHZMKaTop JOCTYINHOCTH. Ecnu mone BbICBEYMBAECTCSI TMOJHOCTBIO, TO
YCTPOMCTBO AOCTYITHO

BUSY - unauxatop 3anstoctu. Ecinu mosie BrICBEUMBAETCS MOJHOCTHIO, TO YCTPOWCTBO
3aHSTO,

AVTIME — cpeanee BpeMs 3aHSITOCTH TPAaH3aKTOM YCTPOMCTRA,

OWNER — nomep TpaH3akTa, 3aHUMAIOILIETO YCTPOUCTBO.

Jns o6o3HaueHusi CTEMEeHW 3aHSATOCTU UCHOJB3YIOT pa3iuuHble [BeTa. OOBIYHO 3eNIeHBIH
0003Ha4YaeT HU3KYI YacTOTY UCHOIb30BaHus ycrpoiictsa (0...25%), 6ensrit (25...50%) u KOpUYHEBBIN
(50...75%) — cpenHIOI0 4acTOTY UCIOIb30BaHUs, KpacHbIi (75...100%) — BbICOKYIO.

AHAJOTUYHO C U3MEHEHUEM YHCIIa TPAH3aKTOB B OUYEPEIM HM3MEHSETCS IBET CTONONA CYCTYMKA
ouepenu. OOBIYHO 3€JICHBIH COOTBETCTBYET HamOomblieMy 3amnoiHeHuto oudepenu (0...9) TpaH3aKTOB,
oenpiif (10...19) u xopuunesiit (20...99) - cpenHeil creneHu 3anojiHeHUs odyepenu, kpacHbli (100 u
Oonee) - nnuHHOW ouepenu. KpacHbIi IBET HCHOJIB3yeTCsA, KaK MPABUIIO, C IIEJIbIO TMPUBJICUCHUS
BHUMaHUs K HauboJIee 3arpyKCHHBIM OJIOKaM MOJICITH.

Jl1s IpoIBUKEHUSI OKHA YCTPOUCTB K APYroMy HaOOpy YCTPOMCTB B BBIIOJHSAEMOM MOJEIN MOXKHO
BOCIIOJIb30BaThCs KJIABUILIAMU JIUCTAHUS CTPAHULL.

OkHO mamMsATH TOKa3biBaeT rpaduueckoe wu3o0pakeHue o0bekToB GPSS THma mnamstua B
BBINOJIHsAEMON Mojeiau. OJHOBPEMEHHO B OJHOM OKHE MOXET OBbITh MPEJCTAaBJIEHO 10 YEThIpEX THUIIOB
namsita. OxHo namsatu uneHTuduuupyercs ciioBoM STORAGES B cepennne BepXxHEl CTPOKH OKHa.

OxKHO TA0JHMIL TO3BOJAET IPOCMOTPETh IPOLECC HAKOILUIEHUs NAaHHBIX B rucrorpammax. OHO
rpadudecku n3odpaxaer o0bekThl GPSS B Buze Tabmmuel. Ha sxpane MoxeT ObITh BHIHA TOJBKO OJHA
tabmuna. Ecin tabnuia He ymemiaeTcss Ha 3KpaHe, TO MOYKHO IMEpelBUraTb OKHO K JIFOOBIM 4YacTsIM
tabnuupl. OkHo Tabmu uaeHtTuguupyercs caosoM TABLES B cepennne BepxHeil cTpOKH OKHa.

MukpookHa. JIONOJHUTENTBHO K OCHOBHBIM OKHaM MOYKHO OTKpPBITH YETBIPE MHKDPOOKHA,
uctionb3ys komanny MICROWINDOW. MuUKpPOOKHO - 3TO OKHO, KOTOpPOE€ ITOKa3bIBaeT TEKYyIIee
3HaYeHHWE CTAHJAPTHOIO YMCIOBOro aTpuOyTa M HeoOs3aTenbHbIM 3arosoBok. OHM BHIHBI Ha MPaBOM
CTOPOHE KaXKJO0ro rpaduueckoro okHa U OOHOBISIOTCS IPU MOJAEIUpPOBaHUU. Vcmonb3ys MHUKpOOKHA,
MOKHO ITOCMOTPETHh B HMX COCTOSIHME YKa3aHHBIX IEPEMEHHBIX HE3aBHCHMO OT TOTO, KAKOE OCHOBHOE
rpaduyeckoe OKHO OTKPbITO. MUKpPOOKHA KpaliHe yIOOHBI AJisi MPOBEPKHU MapaMeTpOB MOJEIM M Ha-
OJII0JICHNS 32 UX U3MEHEHUEM.

IHopsaoKk BbINOJHEHUS PA0OTHI

BapuanTsl 3a1aHus TPaKTUYECKON YaCTH KOHTPOJIBHOM pabOThl HA UMUTAIIMOHHOE MOJIETUPOBAHUE
npuBeneHbl B Tabu. 1. B TekcT mporpaMMbl BMECTO OYKB HEOOXOAMMO BCTaBUTh KOHKPETHBIE 3HAUCHUS
napametpoB A, B, C, D.

Tabnuna 1 BapuanTtsl 3a1aHusi KOHTPOJIBHONW pabOTHl HA UMUTALIMOHHOE MOJIEIUPOBaHHE

BapuanTt A B C |D
0 7 2 513
1 7 7 513
2 5 5 4 |3
3 7 5 512
4 12 12 | 4| 2
5 7 7 514
6 6 6 513
7 5 5 515
8 4 4 513
9 4 2 512




TekcT ucxoaHOM mporpaMMbl IMPUBEAECH HA PUC.2.

20 GENERATE A,B ;IIPMXOJI COCTABA C PYJIOM

30 QUEUE UNLOAD ; BCTATb B OUEPEJIb HA PA3I'PY3KY
40 SEIZE UNLOAD ;3AHATH PA3TPY3KY
50 DEPART UNLOAD ; IIOKMHYTb OUYEPE/Ib HA PA3I'PY3KY

60 ADVANCE C,D ;HUAET PA3I'PY3KA COCTABA
70 RELEASE UNLOAD ; MECTO HA PA3I'PY3KE OCBOBO/INJIOCH
80 TERMINATE 1 : PA3TPY)KEHHBIM COCTAB YIIEJ

Puc 2. Tekct ucxomHoi nporpaMmbl MPaAKTHUECKOW YaCTH KOHTPOJIBHON pabOTHI.

KomMeHTapuii K TEKCTY MPOrpaMMbl

20 biox GENERATE renepupyer TpaH3aKTbl, KOTOpblE UMUTHPYIOT IIPUXOJ COCTABOB C PyA0H Ha
oboratutenbHyto Gadbpuky kaxabie (A + B) muH.

30 bnok QUEUE Bmecte ¢ 6mokom DEPART B crpoke 50 coOupaer CTaTUCTHKY O BpEMEHH
OKHJaHHS COCTaBOB C PYJIOH B ouepean Ha pasrpysky. Ouepens HocuT umst UNLOAD.

40 Kak TonpKO pa3rpy3ka CTaHOBHTCA NOCTYIMHOH, B Oiok SEIZE BXOIWUT OIWH OXWTAFOIINN
TpaH3aKT. JTO MPHUBOIUT K TOMY, YTO Pa3rpy3Ka CTAHOBUTCS 3aHATOM, TEM CaMbIM MPEIOTBpPAIIACTCS
nornajianue OosblIero yucia TpaH3akroB B 010k SEIZE.

50 Ecau tpanzakt Bomen B 610k SEI7E u 3aHs1 ycTpoHCTBO, UMUTHpYIOIIEEe Pa3rpy3Ky, TO OH
BxoauT U B 0ok DEPART mnst Toro, 4ro6sl coOpaTh CTaTUCTUKY O BPEMEHHU OKHUJAHHUS B Ouepenu
UNLOAD. Bpewms oxufanusi 1 o4epein He BKIII0YaeT B ce0sl BpeMEHU Pa3rpy3Ku.

60 biox ADVANCE 3anepkuBaeT TpaH3aKT Ha HMMMTALMOHHOE BpEMsS, B TEUEHUE KOTOPOTO
pasrpyskaercst onuH coctaB. J{ns pasrpy3ku cocraBa Tpedyercs (C £ D) muH.

70 bnok RELEASE ocBoOoxaaer ycTpoicTBO, UMHUTHUPYIOIIEE Pa3Tpy3Ky, HMPH 3TOM HOBBIM
TpaH3aKT MOJXKET 3aBJIaJIeTh e rpu Bxoje B 0110k SEIZE.

80 binox TERMINATE ynanser TpaH3akT U3 MOJEIHU MOCJIE TOTO, KaK COCTaB ObLI pa3rpyKeH.

JTanbl BbINOJHEHUS Pa00ThI
1. O3nakoMbTeCh € METOJUYECKUMH YKa3aHUSIMH 1O  BBIMOJHEHHIO HWMHUTALlMOHHOTO
MOJIETTUPOBAHUSI.

2. Ompenenure BapuaHT 3aJaHMsl O NOCIEeTHEH HUu(pe 3a4eTHON KHUKKH.

3. 3arpysure [T GPSS/PC.

4. Jlns npoBeNeHHMs MOJIEIMPOBAHUS HEOOXOJMMO Ha OpaTh TEKCT MPOTpaMMbl, MPUBEACHHBIN

Bblllle. B cTpoke neuataercs HoOMep, ONEpaH/l U €ro napaMeTpsbl.

Harpumep,

50 [SPACE] [SPACE] DEPART [SPACE] UNLOAD [ENTER]. TaOymsuust npu BBOIE
ocymecTBisieTcs ¢ nomouipto kiaapuiu npodena [SPACE]. Ilepexon kK HOBOW CTpPOKE OCYILECTBIISIETCS
HaxxatueM kiaBumu [ENTER].

5. Tlo oxoHuaHuu BBOJa HEOOX0MMO coxpaHuTh TeKcT SAVE (ums ¢aiina).GPS.

6. Eciu BB XOTHTE IPOCMOTPETH TEKCT BBEIEHHON MPOTPAMMBI, UCTIONB3YiiTe Komanay DIS.

7. Jlns mauana moxenupoBanus HeoOxoaumo HaObpate START 300 [ENTER].

[Ipouecc ™openupoBaHus mpekpamiaercs, korga 300 TpaH3akTOB Mmpoiayr depe3 OJOK
TERMINATE, uro cootBetrctByeT 300 cocTaBam ¢ pyaoi, pa3rpyKeHHbIM Ha (abpuKe.

8. Cucrema GPSS/PC mo3BossieT yrnpoCcTUTh cOOp aHHBIX, aBTOMAaTHYECKH PETHCTPUPYS CBBIIIE
50 nmepeMeHHBIX, KOTOPbIE OMHUCHIBAIOT COCTOSIHUE 00beKTOB OPSS

OTKpolTE 0KHO epaguru, HAKAB OTHOBpeMEHHO KiaBuinu [Alt+F].

OxHo ycmpoticms TI03BOJISIET IOCMOTPETH 3aHATOCTD Pa3rPy3KH.

9. Tenepb MOBTOPHO BBHIMOJIHUTE MOJEIMPOBAHME, HAOJI01asl 3a MOBEJEHUEM MOJIEIH Yepe3 OKHa
rpauKu.




Habepute xomany

MI [SPACE] 1, QMSUNLOAD ; MAX Q [ENTER].

OTO MO3BOJIUT YBUACTh MAaKCUMAJbHYIO JJIMHY OYEpPEeId COCTaBOB C PYIO0H, O0XHIAIOIINX
pa3rpy3Ku.

Jl1s mpocMOTpa TEKYIIETo YMCia KIMEHTOB, COCTABOB, 0XKHMIAIOIIUX pa3rpy3Ku, HA0EpUTEe KOMaHIy
MI [SPACE] 2, Q3UNLOAD ;CURRENT [ENTER].

Jliist mpocMoTpa CpeHEero BpEeMEHU 0>KUJaHHUs COCTaBOB B OUEPEI pasrpy3kKu HabepuTe KOMaHIy
MI [SPACE] 3, QTSUNLOAD ;AVE TIME [ENTER].

10. IlpuBeaute cucremy B ucxonaHoe coctosiuue, HaOpaB komanasl CLEAR [ENTER] u START
300 [ENTERY].

11. Ha sxpaHe MOKHO yBHUJETh NPOLIECC MOAEINPOBAHUS 10 MOMEHTA, 1oka 300 cocTaBoB ¢ pynoi
He Obutn pasrpyxeHbl. [lonaOmromaiite 3a ycrpoiictBom GPSS, xoTtopoe mmutHpyer pasrpysky. s
MIPOCMOTpPA KOJIMYECTBA Pa3rpyKaeMbIX COCTABOB, CTEIICHH 3aHATOCTH pasrpy3ku Haxkmute [Alt+F].

12. Pacnieuaraiite conepxanue skpana [Alt+PrtSc].

13. ITocMoTpHTe, YTO MPOU3OUIET, €CIM COCTaBbl OyIyT pasrpyxkarbcs 7 MuUH. BMecTo C MHH.
Hns sroro BBeaute komanay EDIT 60. [Ipu sToM B KOMaHIHOM CTpOKE MOSIBUTCS BbIpakeHue 60
ADVANCE C,D. Bocnons3yiitecs pexxumom EDIT, yto6s1 n3menuts onepanj co 3Hadenust C Ha 7.

14. TIpexxe yeM IpoAOHKUTH MOJETUPOBAaHUE, YOeIUTECh, YTO U3MEHEHHUe nposeneHo. Habepure
komanay DIS [ENTER]u y6enurece B Moaudukauun xomanasl ADVANCE.

15. BuoBb BBeautTe koMaHel CLEAR u START 300. [loxknutech KoHIIa MojaenupoBanus. s
IPOCMOTpa KOJIMYECTBA Pa3rpyKEHHBIX COCTABOB ¢ pynoil Haxkmute |Alt+F|.

16. Pacnieuaraiite conepkanue skpana [Alt+PrtSc]. 3amerpTe, uYTO MakcuMmangbHas JUIMHA
ouepelu  3HAYUTENIbHO OOJbIlIe, YeM B NIPEIbIIYyLIEM Ipolecce MoaeaupoBaHus. Taxke Oousblie U
cpenHee BpeMs oxuAaHus B ouepenu. CreoBarenbHO, pasrpy3ka, padoTarolas B peKuMe ¢ HU3KOU
IPOIYCKHOW CITOCOOHOCTBIO, MOXKET OKa3aThCs HEMPHEMIIEMOH, JaXe €CIM B CPEOHEM OHa MOXKET
00CITYXUTh BCE MPUXOSIINE COCTABHI.

17. Boixox u3 cucremsr GPSS/PC  ocymiectsisiercss ¢ momoribio komanasl END [ENTER].
Jlns moaTBep:kIeHUs BbIXoAa HeobxoauMo HaxaTh kiasuiy [SPACE].

OTu4eT 0 BBINOJHEHHOH padoTe J0JIKEH COAePKATH:

1. ®opMynmupOBKY M UCXO/IHBIE JaHHBIE IO 3aJAHHOMY BapHaHTy paOOTHI.
2. Kparkoe onucaHue UCIoJIb3yeMbIX IPOrPaMMHBIX CPE/CTB.

3. TekcT (JJUCTUHT) MPOTrPaMMBbl.

4. PacieyaTKu 9KpaHoB (2 1IT.).

5. O6cyxIeHre TTOTYYEHHBIX PE3YIHTaTOB MOJEITUPOBAHHSL.

2.I1naHbl NPAKTHYECKUX 3aHATHI
3ansaTue 1. Undopmannonnbie pecypcbl ¥ HHGOPMALMOHHbIE TEXHOJIOTHH XPAHEHUS! TAaHHBIX
ILnan:
1. Meronuyeckuil moaxos K pa3paboTke 06a3 TEXHOJOTMYECKUX JaHHBIX C UCIOJIb30BAaHUEM
pemsaunonHbIx CYB/I.
3anmpockl ¥ akTyanu3aius 0a3 TaHHBIX C HCIIOJIb30BaHUEM s3bIka SQL.
['eonHdopmarmonHble 6a3bl TaHHBIX, 0COOEHHOCTH 3alIPOCOB K HUM.
['eonHpopManMOHHBIE CUCTEMBI, 0OCOOEHHOCTH 3aIPOCOB K HUM.
OnpezneneHre NpoCTPaHCTBEHHO-TE€OMETPUUYECKOT0 MoJioxkeHHust 00bexToB B I'IC.
. Onpoc Ha TOHUMaHUE TEPMHUHOB.
umepamypa: [2,6]

o UTE W

Bonpocul o3 camoxonmpons

1. Monenu npencTaBiaeHus TaHHBIX.

2. O6macTv MpUMEHEHUs paclpeieIeHHbIX 0a3 TaHHBIX.
3. O6nactu npumenenus ['MC.



3aoanus ona camocmosamenbHoU pabomi:
Co3mare 3ampoc O BapuaHTax pPEareHTHOH MOATOTOBKH, 00OECIEYMBAIOUINX MaKCHMAaJIbHOE
W3BJICUCHUE ME/IM B TICHHBIH MPOAYKT MPHU (PIIOTALIUH.

Co3znaTh 3a1poc Ha OIPEIEIIEHUE TPOCTPAHCTBEHHO-TEOMETPUUECKOIO MTOJIOKEHHSI 0OBEKTOB
B ['C.

3ansiTre 2. TexHOJI0rHU U MeTOAbI 00PA0OTKHU MPOU3BOACTBEHHBIX JAHHBIX

Ilnan:

1. Metoauka pelieHHus TEXHOJOTMYECKHX 3a7ad B OOOTalllEeHWHW PyA C HCIOJIb30BAHHEM
AJIEKTPOHHBIX TAOJIHII.

2. Metonuka pelmieHus 3aaad MPOCKTUPOBAHUS B OOOTAIICHUH PYA C HCIOJIB30BaHUEM
ABTOMATU3UPOBAHHBIX CHCTEM 00pabOTKU JaHHBIX.

3. Omnpoc Ha MOHUMAaHUE TEPMUHOB.

umepamypa: [1,7]

Bonpocul ona camoxonmpons
1. MTHCTpYyMEHTBI 3JIEKTPOHHBIX TaOIUI] 1715 IOMCKA PEIICHUSI.
2. PacueTHbIe BOBMOXXHOCTH CUCTEM aBTOMATU3UPOBAHHOTO MTPOCKTUPOBAHMUS.

3aoanus ons camocmosamenvHou pabomol:
Pernrenue necsitu pacyeTHBIX 33124 ¢ UCTIOIB30BAHUEM JICKTPOHHBIX TA0JIHII.

3anstue 3. UnTeNIeKTYaIbHBbIE HHPOPMAIHOHHBbIC TEXHOJIOTHMH M CHCTEMbI 00padoTKHU
NMPOU3BOACTBEHHOM HHoOpMaLu.

1.

ILnan:

MeTtoaudeckue noaxoabl K 00pabOTKe JaHHBIX C MPUMEHEHUEM UCKYCCTBEHHBIX HEHPOHHBIX
CEeTeH.

Pab6ota ¢ ananutrueckoi wiatdopmoii Deductor.

OOyueHue Mpon3BOACTBEHHBIM JIaHHBIM U NPeJICTaBIEHHUIO pe3yabTaToB 00ydenus MHC
MIPSIMOTO PacIpOCTPaHEHUSI.

Hacrpoiika camooOyuatoriencsi HCKyCCTBEHHOM HEHPOHHHOM ceTH MPOU3BOICTBEHHBIM
JAHHBIM U NPEJCTABICHUIO PE3YIbTaTOB.

Onpoc Ha MOHUMaHKWE TEPMHUHOB.

Jlumepamypa. [7]

Bonpocul ona camoxonmpons

1. Crnoco6s! (mapagurmsl) 00y4eHNs: HCKYCCTBEHHBIX HEMPOHHBIX CETEH.
2. Buapl HCKYCCTBEHHBIX HEMPOHHBIX CETEH.

3aoanus ona camocmosamenbHoU pabomi:
Pazpabotare mogens «HTO..., ECJIN...» g nporHo3upoBaHus pe3yibTaToB
(b10TalMOHHOT0 00OTaIEHNUs METHON PYABI IO SKCIIEPUMEHTAIILHBIM JTaHHBIM.

3austue 4. IlocTpoeHHe MMHUTAIMOHHBLIX MoOjeJel CI0KHBIX CHCTEM B 000ralmieHHH IMO0JIE3HBIX
HCKOIIaeMbIX

1.

N

Ilnan:

Metonudyeckuii TOAXOA K pa3pabOTKe UMHUTAIMOHHBIX MOJENEH TEXHOJIOTHYECKUX
MPOIECCOB.

Pabora ¢ cucteMoit HMHUTAIMOHHOTO MOIETUPOBAHUSI.

Meroandeckuit moaxoa K o0pabOTKe M TMPEACTaBICHUIO PE3yIbTaTOB HMHUTAIMOHHOTO
MOJEIUPOBAHUS.



4. Onpoc Ha MOHUMaHUE TEPMHUHOB.
Jlumepamypa: [4, 5,8]

Bonpocwt ons camoxkonmpons
5. Croco0s! onrcanus UMUTALMOHHBIX MOJIEIIEH.
6. Buapl cucteM UMUTAIIMOHHOTO MOJICITUPOBAHUSI.

3aoanus ona camocmosamenbHoU pabomi:
Pa3paboraTs MOJENb pa3rpy3Ku COCTAaBOB Ha Gabpuke APOOJICHUS, BHIIOJIHUTH UMUTAIIMOHHBIN
9KCIEPUMEHT, 00pabOoTaTh W MPEICTABUTH PE3YJIbTATHI.



