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IpakTnueckne 3ansaTusi Ne 38,40 «MopgeaupoBaHue B cpeae TaOJIHMUYHOIO
npoueccopa. YucjaeHHoe MoAeTUPOBAHNE B 3JIEKTPOHHBIX TA0JIMLIAX»

no Teme Ne 3.10: «MoaeaupoBaHue B JIEKTPOHHBIX Ta0auuax (Ha mpumepax
3a1a4 U3 npogecCHOHAJIBLHOM 00J1aCTH)»

Leap 3aHATHIA U3YYUTH CO CTYJCHTAMH OCHOBHBIE CBEJCHHS O MOJACITUPOBAHUU, 00
AIIEKTPOHHBIX TaOMUIAX, OpraHu3alvio paboThl ¢ HHUMH, B TOM YHCIE O
MOJICJIMPOBAHUU B 3JIEKTPOHHBIX TA0JIMIAX, MPAKTHYECKOE NPUMEHEHHUE MOJYyYEHHBIX
3HaHUW — MOJICIMPOBAaHHE B OJJIEKTPOHHBIX TaOJMIAX, PAaCCMOTPEHHE BOIMPOCOB
WCIIOJIb30BAaHUSI AJIEKTPOHHBIX TaOJMI] MPU NOCTAHOBKE, PEIIEHUU TPAHCHOPTHOMN
3a]]au, KOMIUJIEKCHOE HCIIOJIb30BAHUE BO3MOXKHOCTEH 3JIEKTPOHHBIX TaOJIUL Jis
CO3JaHus JOKYMEHTOB.

Buabl 3aHATHI: KJIaCCHO-TPYNIIOBBIE, KOMOMHUPOBAHHbIEC (IO MPOBEPKE 3HAHUM,
YMEHUIN N0 MPOWIEHHOMY MaTepualy, MO MU3YYEHUIO U MEPBUYHOMY 3aKPEIUICHUIO
HOBOT'O MaTepuaja, IPUMEHCHHIO Ha MPAKTUKE IMOJTYUYCHHBIX 3HAHUK ).

MCTOI[I)I NMPpOBEIACHUS 3aHATHMN . AOBCACHUC TCOPCTHIYCCKHUX CBeﬂeHHﬁ, BBIITOJIHCHUC
MMPAaKTUYCCKOIro 3aaHusl.

Bpemst npoBeaenusi: 4 4 (2 3aHATHSA 110 2 9)
OCHOBHbBIE BONIPOCHI:

1. Wcnonp30BaHuE »3IEKTPOHHBIX TaOMUL B NPO(ECCHOHATBHON JesTeNbHOCTU
pabOTHUKOB  JKENE3HOJOPOKHOTO  TpaHcmopta  Poccuiickoii  ®Deneparnmu.
Hcnonp30BaHue 3JEKTPOHHBIX TaOiull B MpodecCHOHATBbHON AesITeNbHOCTH
COTPYOHUKOB  NpPENNpUITHH, oOpraHu3aluii B  00JacTM  CTPOUTEJILCTBA,
SKCIUTyaTalluu 3/IaHul, cOoopyKeHui. MoenupoBaHue B JIEKTPOHHBIX TaOJIUIIAX
(Ha mpuMepax 3a7a4 U3 NpeIMETHON 00JIacTH).

2. PaccMoTpeHmne BOPOCOB MCIOJIb30BAHUS SICKTPOHHBIX TAaOIHUI] MPU TMOCTAaHOBKE,
pELIEHNH TPAHCIIOPTHOM 3a1aun. MHOromepHas MOJEb.

3. IlpumeHeHne Ha MpakTUKE M3yUYEHHOTO MaTepuaia (BBINOJHEHHE MPaKTUYECKOTO
3alaHusi — co3aaHue, opopmiieHue W (popMaTUPOBAHHME AIEKTPOHHBIX TAOJIHIL,
MOJEJIMPOBAHUE B CpeJie TAOJUYHOrO MPOLECCOpPa, YUCIEHHOE MOJEIMPOBAHUE B
ANIEKTPOHHBIX Ta0IMIaX, PACCMOTPEHHE BOIPOCOB UCIOJIB30BAHUS AJIEKTPOHHBIX
TaOMUI  NpU TOCTAaHOBKE, PEIIEHUH TPAHCHOPTHOW 3a/ayl, KOMILIEKCHOE
UCII0JIb30BAHUE BO3ZMOXKHOCTEH 3JICKTPOHHBIX TAOJHUIL TSl CO3IaHUS JIOKYMEHTOB).

Jlureparypa:

1. [2 yueOnuk pazgena «OcHOBHas ydeOHas auTEepaTypa» padouel MNpOTrpaMMbl
u3ydeHus: qucuuiuinssl |: [aBpunios, M. B. Unpopmartuka. ba3oBsiii ypoBeHb. 10—
11 xnaccsl : yueOHUK AJia cpeaHero oduiero oopasosanus / M. B. I'aBpuiios, B. A.
KnumoB. — 5-e uzn., nepepad. u non. — Mocksa : M3narensctBo Opaiit, 2023, —
352 c. — (Oobwmeob6pa3zoBatenbubiit nuki). — ISBN 978-5-534-16226-4. — Texcr :
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anekTponnbii  //  OOpazoBarenpHas  miatpopma HOpaiit [caiit]. — URL:
https://urait.ru/bcode/530644, riasa 6, c.170-197.

2. I'aBpunos, M. B. Uudopmatuka u nuHpopMaloHHbIe TEXHOJIOTHH : YYEOHUK st
cpennero npodeccuonanbHoro odpazosanus / M. B. I'apuios, B. A. KimmmoB. —
5-¢ u3., nepepad. u gorn. — Mocksa : M3gatensctBo FOpaiit, 2023. — 355 ¢. —
(ITpodeccuonansuoe ob6pazoBanue). — ISBN 978-5-534-15930-1. — Teker :
aNeKTpoHHbIH // OOpa3oBaTenbHas miardopma FOpaiit [caiir]. — URL:
https://urait.ru/viewer/informatika-i-informacionnye-tehnologii-510331#page/1,
riasa 6, ¢.170-197.

3. yueOnuk  HMudbopmatuka: ydyeOHMK IS cpeaHero  MnpodecCHOHATBHOTO
obpazoBanusi / B.B. Tpodpumos, M.I. bapabanora, B. B. Tpodumon. — 4-e u3n.,

nepepad. u gom. — MockBa: MWsnmatensctBo HOpaiit, 2024. — 795c.
(ITpodeccnonanvuoe obOpazoBanue). — ISBN 978-5-534-17499-1. — Tekct
HEIOCPEICTBEHHBIN // N3narenscTBO FOpaiir —

URL: https://urait.ru/viewer/informatika-545059#paqge/5, Tema 12, ¢.327-352.
4.5 yueOHuk pazngena «OCHOBHOW YYEOHOW JUTEpaTypbD» padoyell MporpamMMel
n3ydeHus: nucuurmimHel: bocoBa, JI. JI. Mudopmaruka. 11 kmacc. ba3oBbiid

ypoBeHb: yueonuk / JI.JI. BocoBa, A. IO. bocoBa. — M. : BUHOM. JlaGopaTopus
3Hanmii, 2022. — 200 c. , ISBN 978-5-9963-3142-0, § 1-4 rmnaBsI 1, ¢.5-62.

IIpuMepHBIi pacyeT BpeMeHH (10 KAXKIOMY 3aHATHIO):

1. BcerynurenbHas yacth — 20 MuH.
2. OcHoBHas 4yacTh — 60 MuH.
3. 3axmrouurenbHas 4acth — 10 MuH.

BerynurenbHast 4acTh (10 KaXKAOMY 3aHATHIO):

3aHsATUS HayaTh C OOBSIBJICHUS TEMbI 3aHSTUSI, OCHOBHBIX PacCMaTPUBAEMBIX
BOITPOCOB, BPEMEHU M3YUCHHSI TEeMbl (HOBOTO MaTepuaia), 3aKperieHusl Ha MIPaKTUKE
IIOJIyYEHHBIX 3HAHUW, MEPEYUCIICHUS JTUTEPATYPHI.

OcHOBHAas YacTh (10Be/IeHNE TEOPETHYECKUX CBEACHUI):

Teopetnueckue ceaenus no Teme Ne 3.10 «Buzyanuzanusi JaHHBIX B 3JIEKTPOHHBIX
Ta0IUIAaX), B TOM YHCIIE:

Mopenu u MoEeTMPOBAHUE. JTAIlbl MOAETUPOBAHUS.

MaremaTnyeckass MOJIENIb U MOJICIIMPOBAHHUE.

Peanuzaius MmaTeMaTHYECKUX MOJIETIEH B JIEKTPOHHBIX TaOIHIIaX.

PaccmoTpeHne  BOMPOCOB  HCHONB30BAHUSA — AJEKTPOHHBIX  TaOJIHIL npu
MOJICIMPOBaHUM (U3HUECKUX TMPOIECCOB, pPACUETE MapaMeTPOB T'€OMETPUUYECKON
MOJENH.

5. MonenupoBanue B D3JEKTPOHHBIX Tabnumax (Ha mpuMmepax 3agad U3
mpo(dhecCHOHaIBLHOM 00IaCTH).

Hwnh e


https://urait.ru/bcode/530644
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npencraBicHsl B ¢aine — «Teoper. cBemenuss mo Teme 3.10».pdf; daitmax
npwioxenuit Ne 1-3, 4-1,4-2.

IepBbiit Bonpoc: UcnoJib30BaHue 3JIEKTPOHHBIX Ta0JauIl B NPO¢eCCHOHAIBLHOM
IeSITeJILHOCTH _ PA0OTHHKOB _ KeJIE3HOJOPOKHOro TpaHcmoprTa Poccuiickoi
Denepanuu. HMcnoab3oBaHHe JJIEKTPOHHLIX TAa0JMIL B npodecCHOHAJILHOM
IeSITeJILHOCTH __ COTPYJHHMKOB _ NpPEANPHUSATHII, OpraHu3anmMii B 00J1aCTH
CTPOHUTEIbCTBA, JHKCILUIYATAIIMM _3JaHUM, Ccoopy:xeHuil. MoaeaupoBaHue B
3J1EeKTPOHHBIX TA0JHIAX (HA MpUMepax 3a1a4 13 npeJIMeTHOM 00J1acTH).

Coznanue, UCIHONb30BaHUE, BEJICHHE, COMPOBOXKIACHHME 0a3 M OAHKOB JIaHHBIX,
MH(POPMALIMOHHBIX CHCTEM B HACTOSIIEE BpeMs SBISIOTCS HEOTHEMJIEMON YacTbhIO
XO34MCTBEHHOM, AJMUHHUCTPATUBHOM, APYIMX BHUIOB JACATEIBHOCTH IPEANPHUATUH,
OpraHu3alMi, IOPUIUUYECKUX, (PU3NUECKHX JMI[ B LEISIX HAKOIUICHUS, XPaHEHHS,
OMEpPAaTUBHOIO JIOCTyNa K HEoOXOoAMMOW HWH(OpMauuu, periaMeHTUPOBAHHOIO
MH()OPMALTMOHHOTO OOMEHA MEXAY 3aMHTEPECOBAHHBIMU CyOBEKTAMM.

He ABJISIETCA ~ WMCKIIOUYEHHEM  CO3JJaHHE, HCIOJb30BAHHUE,  BEACHUE,
CONpOBOXACHUE ©0a3 W OaHKOB JaHHBIX, WH()OPMALIMOHHBIX CUCTEM B HACTOSIIEE
BpeMsl Ha NPEANPUATHIX KEJIE3HOAOPOKHOro TpaHcnopra Poccuiickoit Penepannu,
Ha MPENUPHUATHAX CTPOUTEIBHOM OTpaciyd Halled CTpaHbl, B TOM YHCIE
UCIIOJb30BaHUE HMH(POPMALIMOHHBIX MPOAYKTOB, BKJIIOYAIOIIUX  3JICKTPOHHBIE
Tabmuupl. OJHUM U3 TPUMEPOB HCIOJIb30BAHUS JJIEKTPOHHBIX TaOJHUILl SIBISETCS
aBTOMAaTU3alMsl  IPOLECCOB  BHECEHWS, XPAaHEHHWs, [OWUCKA, BU3YyaJU3aLMU
nH(popManuu, NpoBeJeHNE HEOOXOAUMBIX Pacy€TOB, BEIYUCICHUH.

Tak, BO3MOXHO IPUMEHEHUE SJEKTPOHHBIX TAOIHI] IPU PEIIEHUU MPAKTUYECKUX
3alad MOJEJIMPOBAaHUS TE€X WIM HMHBIX pPabOT MpPU UCIHOJIB30BAHUU PA3TUUYHBIX
METO/I0B MOJEIMPOBAaHUS (MAaTEMAaTUYECKHUX, B TOM YHCII€ YUCIECHHBIX U T.1.).

Bropoii Bonipoc: PaccMoTpeHHe BOIPOCOB MCNOJIb30BAHUSA 3JI€KTPOHHBIX TA0JIUIL
IPU_TOCTAHOBKE, PellIEHUM TPAHCIOPTHOM 3a1a4u. MHOroMepHasi MoJieJb.

PelieHye TPAHCIOPTHOM 321a4M ¢ IPUMMEHEHHEM 3J1eKTPOHHbIX TAa0JIHUIL.

HcxoaHble JaHHDBIE:
IlepenBuxeHnune rpy3a Ot MyHKTA OTHPABJICHUS 10 IYHKTA HA3HAYECHUS.

Bapuanr 13

Cxraipl [ToTpebuTenn Hannune Ha
1 2 3 CKJIaJI€ ThIC. TOHH

1 52 58 49 150

2 63 63 73 345

3 27 42 64 195

4 34 43 63 212

5 28 38 45 190

3asBKa 379 445 268 1092




[Ipumep:

HavyaabHBIA IJIAH

B1 Bz B3

U, Ay = 20 |t | 20 |- l 30 1800
1000 800 0

A P w |E | o | | 20 | 2600
0 400 2200
1000 1200 2200 4400
V1 V2 V3

X11=1000,X12=800,X13=0,X21=0,X22=400,X23=2200.
Z1=20*1000+20*800+40*400+20*2200=96000.

1. CocTaBHM paBEHCTBO IS 3aHATHIX KJIETOK.

Vl—U]_:ZO U1:0
V, — U, =20 V; = 20 =
Vs — Us = 20 Hema =9 kst
V4_U4:20 UZ:ZO

2.

3. CocTaBUM HEpaBEHCTBA ISl CBOOOHBIX KJIETOK M MOJCTAaBUM B HUX HalICHHBIC
3HAYEHUS MOTEHIIMAJIOB.

Vl—U1=20 U1=0
V, — U, = 20 Vv, = 20 5
Vs — Us =20 ey ~9g bt
Vv, — U, = 20 U, =20

4,

Buaum, 4To yCioBusi ONTUMAILHOCTHU JIJIs1 KJIETOK (2,1) He coOmopatoTes.

OnpeneneHne HOBOTO 0a3UCHOTO PEIICHHS] OCYIIECTBISETCS CIEAYIOIUM 00pa3oM.
MBI JOJKHBI U3MEHUTH KOJIMYECTBO MOCTAaBOK B KJIETKH(2,]1) HA BenuuuHy A, HO T.K
CyMMBI TTOCTABOK IO CTPOKaM M CTOJIOIAM JIOJKHBI OCTaBaTbCSl HEM3MEHHBIMU, TO
HEOO0XOJIUMO BeTUYUHY A MpUOaBUTh U BBIYECTh U3 MOCTABOK B 0A3UCHBIX KJIETKAaX,
00X04s1 UX B TOM TMOCIEAOBATEIBLHOCTH, MPU KOTOPOM 3HAUYEHHE KOMIICHCHUPYET
BBIYMTAHUE U CJOXKEHUE CO 3HaYeHueM uyucia B kieTke. [lomydaem 3aMKHYTYIO
JIOMaHYIO JIMHUIO B BUAE MPSMOYTOJbHHUKA OJHO W3 BEPIIMH KOTOPOrO HAXOJMUTCS B
CBOOOJTHOM KJIETKE, OCTajbHbIe 00s3aTeIHHO B 0a3UCHBIX. Takyio JOMaHYIO JTUHUIO
Ha3bIBAIOT LIMKJIOM NIEPECUETA.

JIisi monydeHus HOBOTO PEIICHHsS HEOO0XOJUMO BOCHOJIB30BATHCS CIIETYIOIIIM
IPaBUJIOM: Ha4YMHAs CO CBOOONHOM KieTku(2,1) m aBurasch mo MUKy Mepecuera ,B
BEpIIMHAX pPacCTaBUTh IO O4Yepeau 3HAKU<1+>,<->, 3aTeM IIPOCMATPUBAIOTCSI
MOCTaBKH, 3allMCaHHbIE B OTPHUIATEIIbHBIX BEPIIMHAX, CPEId HUX BBIOMpPACTCS
HaWMEHBIIIas TOCTaBKa. DTO YHUCIIO MIPUOABIISAETCS KO BCEM MTOCTABKaM, 3allMCAHHBIM B
MOJIOKUTENIbHBIX BEpIIMHAX , M BBIYUTAETCS U3 BCEX IIOCTAaBOK, 3allMCAaHHBIX B
OTpUIIATEIFHBIX  BepIIMHAX. B  pesynbTaTe mojiydyaeM  HOBYIO  TaOJuIly:
min(100:400)=400.

Kinerka, st KOTOpOH CTpOWJICS IUKJI mepecdera, oObsIBIseTcs 0a3UCHOM, KIIeTKa
(2,2)- cBoOomHoi. Eciu B pe3yiabTaTe HEpeceYeHHs] OJHOBPEMEHHO B HECKOJBKHX
BEpIIMHAX IHUKJIA MMOCTa CTaHyT paBHBIMU (), TO OOBSABIAETCS CBOOOMHOM JHIND OFHA
KJIETKA, a OCTAIbHBIC OCTAHYTCS 0A3MCHBIMU C HYJIEBBIMU ITOCTABKAMHU.
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Ilepexoaum k stany II, T.e mpoBepsieM Ha ONTUMAJIBHOCTD MOJTy4EHHBIN
miaH(Tab.3).

OnTumMajabHbBIN IIJIAH

B1 Bz B3
U, Ay - 20 |t 900 [= 30 1800
600 1200 0
U, As + s = 0 |t 50 | 2600
400 0 2200
1000 1200 2200 4400
Vy V, V3
V,— U, =20 gl_zz(z)
V,— U, =20 1=
= = Iycte { V, =20 V=0
Vs — Us =30
V, — U, = 20 s
S Vs =10

{V3—U1§30...30—0£30+
V, — U, <30..20 + 10 < 40 +

VciaoBrue Ha ONTHUMAIBHOCTH IJIS BCEX CBOOOIHBIX KIIETOK COOJIIOIAETCSA- DTO
3HAYMT, YTO MOJTYYECHHOE PEIICHUE SBIISICTCS ONTUMAJIbHBIM:

Zont=20*600+20*1200+30*400+20*2200=92000.

To ecThb OoNTUMANIbHBIN TUTAH 0 CPABHEHUIO C NEPBOHAYAIBHBIM J1a€T YKOHOMUIO
40001/KM.

Penienue TpAHCIOPTHOM 32/1a4M ¢ IPHMMEHEHHEM YJIeKTPOHHBIX TA0JIMIL.

PaccMoTpuM 3amauy HaxOXJAEHUS TaKOro IUIaHAa IEPEBO30OK MNpOoAyKuuu ¢ M
ckia10B K N moTpedurensiM ,KoTopblil TpeOoBai Obl MUHUMAJIbHBIX 3aTparT.

O6o3HaunM: Xij- KOJMYECTBO TMPOAYKIIMH, TOCTaBIsIeMOE CO CKiIaaa 1
notpebutento j; Pij —M3AEpKKH JAOCTaBKU EIUHUIIBI TPOAYKIMUA CO CKiaaa 1
OTPEOHUTEITIO |.

[Ipeamnonaraercsi, 4To TPAHCHOPTHBIE PACXOJIbI MPOMOPIUOHAIBHBI KOJIUYECTBY
epeBO3uMOi mpoaykuuu, T.e Q=PX.

O06o3HaYNM:
N
Gt Z Xij
i i=1,...M Jj=1
M
Bj = Z Xij
s j=1,...N =1

rjae Cij- KoJIM4eCcTBO MPOAYKIIUU, HAXOASAIIEHCS Ha CKIIaE 1;
Bj-komuecTBO MpOLyKIMH, HEOOXOIUMON TTOTPEOUTEITIO j.
s perieHus 3a1a4u HEOOXOAUMO COOTIO/ICHHE PABEHCTBA:



Mz

Takum 06pa30M, NoTpeOHOCTh B MPOAYKIMH J0JKHA ObITh oOecrieueHHa. Llenesast
M N

Qmin = ZZ Pij = Xij

i=1 j=1

i

Ll
(5=

(GYHKIIHS OTpeiesieTcss paBEHCTBOM:

HNcxogHpiMM  MaHHBIMM  TOpPU  PEUICHUHU  3aJaud  SBISIIOTCS:  U3JIEPIKKHU
TPAHCTIOPTUPOBKU JMOO TPHUOBLIL OT peaiM3alliy TOBapa; KOJWYECTBO TOBapa Ha
KaXJIOM CKJIaJIe; KOJIMYECTBO TOBapa, HY)KHOTO KaKIOMY MOTPEOUTEITIO.

Pelienne 3amaum paccCMOTpUM Ha NpUMEPE JIOCTAaBKU TOBapa ¢ 4 CKJIAAOB s S
norpedureneil.

IlocnenoBaTenbHOCTE NENCTBUM:

1. 3amoaHUTh TaOIUIly U3/IEPKEK TO0CTaBKU (M3ACPIKKH JOCTAaBKU- MaccuB P).
M3aepKku 10CTAaBKU

azpec B C D E F G
6 MOTPEOUTENIH, CKIIaIbI 1 2 3 4 5
7 1 32 2,7 29 25 (2.8
8 2 29 29 31 2,7 |29
9 3 27 26 28 24 2,7
10 4 31 28 13,2 28 2,9

2.Beiienuts auana3zoH siyeek C7:G10 u BBINOJHUTH KOMaHIy MeHs (BCTaBKa)-
(ums)-(mpucBouTh). B MuasoroBom okHe (IPUCBOCHHE UMEHHN) BBECTU UM MaccuBa P
U HaXaTh KHOTIKY (OK).

3. 3anoaHUTh TaOJIUIlY KOJIMYECTBA TOBAPOB (KOJIUYECTBO TOBAPOB —MaCCUB X):

anpec |l J KI|L M N |O P

6 noTpeOuTeNH 1 |2 3 |4 |5 [BBIBO3CO CKIIaJa [HAJIMYKE HA CKIIAJe
CKJIa/IbI

7 1 2,712,912,512,8 |0 250

8 2 2,913,1(2,712910 250

9 3 2,6 2,8 (2,412,710 280

10 4 2,8 13,22,812,910 250

11  |cymmapgoctagm [0 [0 |0 [0 |0 |oOwmue cymmer (1000

12 |rpebyemas cymma |190(210(220(230({150{1000 COBIAAAIOT

13  |MuHHUMYM ULEIeBOI
byHKIIUN

3. 3amoaHUTh Ta0IUILy KOJIMYECTBA TOBAPOB (KOJUYECTBO TOBAPOB —MACCUB X):
4 Boigenuth auarna3on sdeek J7:N10,menkHyts B mosne (umsi)(B J€BOM dYacTu
CTpOKH opMyIT), BBECTH UMsI MaccuBa X U Haxkath kiasury (Enter).
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5.B ctpoke (Cymma moctaBku) BBecTH (HOpMyIy pacueTa TOBapa, (PaKkTHUYECKH
JIOCTABJICHHOTO Ka)XaoMy moTpeoutemto. Iyt aToro BeimenuTh sueiiky J11 u BBecTn
dopmyny = CYMM(J7:J10). CxonupoBats opmyny B auana3on siueek K11:N11.

6. B cTtpoke (Tpebyemas cymMMa) BBECTH YHCJIA, COOTBETCTBYIOIINE KOJUYCCTBY
TOBapa, HEOOXOAMMOro KaxJaoMy noTpeoutento. [ns monydeHus oOIIe CyMMBI
UCIIOJIb30BaTh (DYHKITMIO(aBTOCYMMa).

7. B xonoHke (BbIBO3 CO CKJIaja)BBeCTU (popMyily pacuera (pakTHUYECKOro BbhIBO3A
TOBapa C Kaxzaoro ckiaga. [ms storo BeimenutTh suediky 07 u BBectH (opmyiy
=CYMM(J7-N7). CkonupoBats hopmyny B nuarnaszon 08:010.

8.B xonoHke (HanMuue Ha CKJa/ie) BBECTU YHUCIA, COOTBETCTBYIOIIME KOJIMYECTBA
TOBapa, HaXOJAIIEerocss Ha ckianax. [[ns momydeHust oOmieil cyMMbl MCIOJIB30BATh
(GYHKIHIO (aBTOCyMMa).

9. B saeiixy P12 BBectu popmyy kouTpos oommx cymm ECJIM(012:P11).

10. Co3nath uMeHa JiJIsl AMANa30HOB JAaHHBIX MO BHIBO3Y U JOCTaBKE TOBApOB. JlJis
ATOTO BBIIENUTh AuanazoH sueek 06:P10 u BBIMOJHUTH KOMaHIy MEHIO (BCTaBKa)-
(ums)-(co3natb). B naumanoroBoM okHe (co3maTh MMs) HaXaTh KHOMKY (OK).
BrimonauTh ananornyHasle AedcTBUA It nuana3oda I111:N12.

11.B siueiixy 113 BBecT Haanmuch (MUHUMYM I1eJI€BOM QYHKIIMHU), a B sTUeKy J13 —
bopmyny = CYMMITPOB(P;X).

Takum 00pa3oM ,JaHHBIC ISl pEUICHUs 3aJladyd ONTHUMM3AIUU TIOJITOTOBJICHBI.
Ocranocsk caenaTh caeayronue JeiCTBUS:

1)BoimonanTh komManay meHto CEPBUC-ITOUCK PEIIEHN A,

2)B muamorooMm okHe IIOMCK PEHIEHWSA ykaszate amgpec meleBol suerKu
,BBIIETUB  siueiiky J13,u1  ycTaHOBUTH  (IIA)KOK MHUHUMAJIBHOMY  3HAYEHUIO
MEPEKITIOYATETIA PABHOI;

3) B mone U3MEHA SYEVKU BBectn muanasoH sueek J7:N10 mwin nmst X; B
oxe JJOBABJIEHME OI'PAHUYEHUSA B none CCBUIKA HA SYEUKY BBectn
uMsa X, 3areM- 3Hak HepaBeHcTBa (<),a B moine OI'PAHUYEHUE- mudpy HVYJIb,
Haxatb KHONIKY [IOBABUTD u BBecTH paBeHcTBO X= 11€710€.

5) B muanoroBom okHe JJOBABJIEHUE OI'PAHUYEHUSA BBecTH paBEHCTBO
(JI1:N11=J12:N12) u naxats kaonky JIOGABUTD.

6) BBecTu paBeHCTBO 07:010=P7:P10 u Haxxats kHONKy OK

TYHAXATDH KHOIIKY BbINOTHUTH

8) B okHe PE3VYJIBTATHI IIOUCKA PEHIEHUSA naxars kHoniky COXPAHUTDH
CL[EHAPHPI, B okne COXPAHEHUE CIIEHAPUA BBectu TPAHCII .3amava 1 u
Haxatb kHONIKY OK.

9)Bepnysmuck B okHO PE3YJIbTATHI IIOMCKA PEIIEHUS, BBecTH THI OTYETa
PE3VIJIBTATDI u naxate kHonky OK.

B pesynbrate nmosBuics HoBwlid pabouuit muct OTUET 110 PE3VJIBTATAMI, B
KOTOPOM OyIyT OTpaK€HbI UCXO/IHBIC TAHHBIC U PE3YJIbTATHI PEIICHUS.

[IpocMoTpeB ero, Hasl0 BepHYThCA Ha Jlucrl.

Tabnuna ¢ pemenreM OyIeT UMETh BUI:

MOTPEOUTEIH
BBIBO3 CO HaJIM4YUeE Ha
CKJIAbI 1 2 3 4 5 - cKane
1 0 0 92 158 [0 250 250




2 173 [0 0 0 A7 220 220
3 17 |13 128 (712 50 |280 280
4 0 197 [0 0 53 250 250
cymma goctaBku (190 210 220 (230 (150 {1000 1000
Tpebyenas 190 210 220 230 [150 (1000 1000
cymma

MuHuMyM 11eneBor QyHKIIUU-

2751

MuoromepHasi MOIeJb.

MHoroMepHasi MOJACIb JAaHHBIX — 3TO CIIOCOO OpPTraHM3allid W CTPYKTYPHUPOBAHHS
JaHHBIX B 0a3ec JAaHHBIX WM XPAHWIHILE JaHHBIX, MO3BOJISIONIUN TPEANPUSTHIM
Jierdye aHaJM3upoBaTh M IMOJydYaTh LIEHHYI0 HHGOPMAIUI0 U3 CBOMX JaHHBIX. OHH
OCOOCHHO TIOJIE3HBI TIpU pabore ¢ OOJIBIIMMH OO0BEMaMM JAHHBIX M KOTJa
MOJIb30BATEIISIM HEOOXOJAMMO HCCIIE0BaTh JaHHBIC 110 Pa3HBIMH yIJIaMH HWJIU
U3MEPCHUSIMH.

MHoromepHasa mogenk gaHHbIX_1

3. ®. Kopa— OCHOBOMNONOXHUK PensauuoHHon Mogenu BIl— paccMoTpen ee HegocTaTku, yKasas B
nepBylo o4epeab Ha HeBOSMOXHOCTL "06bedunams, NPocMampusams U aHanusuposams
OanHbIE € MOYKU 3PSHUS MHOMNECINBRHHOCINY USMEPBHUL, M. ©. CAMBIM NOHAMNSLIM ONA
ananumuroe cnocodom”,

Vsmepenue — 3T0 NOCNEOOBATENbHOCTL 3HAYEHWUA OAHOTO U3 aHaNU3UPyeMbIX NapameTpoB.

Kaxzoe namepeHme moxet BbiTb MPEACTaBNEHO B BUAE UEPaPXUYECKON CTPYKTYpLI. Hanpumep,
uamepeHue "lcnonHuTens" MOXeT UMETh CrieflyloLue nepapxudeckne YpoBHu: "npegnpustme —
nogpasaeneHve — otaen — cnyxaluin”. bonee Toro, HeKOTOpble U3MEPEHUS MOTyT UMETb
HECKOMNbKO BUAOB Mepapx1Myeckoro npeacraenenus. Hanpumep, namepexue "spemsa” Moxer
BKIIKOYaTh [1BE Mepapxuun co crnegyowmmi ypoBHAMU: "rog — KBapTan — Mecsal — AeHb" U

"Hedens — AeHb" / Vamepenue

Ha nepecevenunx oced usmepenull (Dimensions)

pacnonazamen OanHsIe, KONUYECTBEHHO A Wamepenue
XapaKTepuayloLye aHanuaupyemble (akTbl, — B
mepibl (Measures). 310 MoryT BbiTb 06LEMDI |/
Mpoaax, BbipaXeHHbIe B eAuH1LAX NPoayKUUM Uu B { </ '
[IEHEXXHOM BbIPaXeHM, OCTATKW Ha ckrage, / />L_M_°_°a (Avefika)
U3OEPXKKN U T. N. 0%
¢%
//
/
Mepa

v W3meperne
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MHoromepHasa MoJeJib

» MHoromepHas moaenb AaHHbIX — 0b6obleHne
K/laCCUYECKOM pensaumoHHOM moaenu.
MHOromepHbiii NOAXoA K NpeAcTaB/IeHUIo
AAHHbIX MOABU/ICA MPaKTUYECKU OAHOBPEMEHHO
C penaunoHHbiM. OgHaKo peasibHO paboTarowmx
MHoromepHbix CYB/,

Mecana
Jlekanasl

paboThl

» OCHOBHaA CTPYKTypa AaHHbIX — MHOTOMepHas
Tabanua. Kak npaBuao, ogHOMN N3 KoopAaUHaT Onanel 6aHKa
BbiCcTyrnaeTt Bpema. MHoromepHasa 6a3a gaHHbIX
— COBOKYMHOCTb rMnepkyb60B pasninyHom
pazmepHoOCTU. NMonb3oBaTenb No-npexHemy
MOXKeT paboTaTb C ABYMEPHbIMM Tabnuamum,

KOTOpble ABNAIOTCA Cpe3amMmm MHOroMepHOM
Tabnuupl. MHoromepHyto 6a3y AaHHbIX NPUHATO
Ha3blBaTb XPaHUULLEM OAHHbIX

IIlpumMeHeHre Ha  NPAKTHKE  M3VYEHHOI0  MaTepuHaJja  (BbINOJHEHHE
NPAKTHYECKOI0  3aJaHusl  — co3aaHue, odopmjeHue M (opMaTupoBaHHe
3JIEeKTPOHHBIX Ta0JIMIl, MOJEeJHPOBAHHE B cpeje TaldJMYHOIO Ipoleccopa,
YHCJEHHOE MOJACJIHPOBAHHE B 3JEKTPOHHBIX TA0JHIIAX, PACCMOTPEHHE BOIMMPOCOB
HCIOJb30BAHUS  JJEKTPOHHLIX  Ta0JMII IpY  NOCTAHOBKE, PpemeHuH
TPAHCHOPTHOM 3a1a4M, PACCMOTPEHNE BOIPOCOB MCIO0Jb30BAHUS 3JEKTPOHHbIX
TA0JMIL  NPH MOAeJUPOBaHNM (H3MYECKHX NPOIECCOB, PacuéTe MmapaMeTpoB
reoOMeTPHYECKOM  MoJIeJiM, KOMILIEKCHOE  MCI0JIb30BaHHE  BO3MOKHOCTEH
3JEKTPOHHBIX TA0JIHIL JJI51 CO3AHUA JOKYMEHTOB).

Heanb padoThl: U3y4UTh OCHOBHBIE CBEACHHUS O MOJEIMPOBAHUU, 00 BJIEKTPOHHBIX
Ta0JNMIAX, OpraHU3alMI0 pPabOThl C HUMH, B TOM YHUCJIE€ O MOJECIUPOBAHUU B
ANEKTPOHHBIX TaOMMIAX, NPAKTUYECKOE NPUMEHEHUE TMOJYYEHHBIX 3HaHUU —
MOJICJIMPOBAHUE B AJIEKTPOHHBIX TabIUIaX, pACCMOTPEHHE BOIPOCOB KCIIOJIb30BAHUS
AJIEKTPOHHBIX  TaOJIUILL IIPM TIOCTAHOBKE, PpELIEHWHM TPAHCIOPTHOW 3a/aud,
paccMOTpEHHE BOIIPOCOB UCIIOIb30BAaHUS AJIEKTPOHHBIX TA0IHIl TPU MOJEIUPOBAHUU
(¢u3nyeckux  MpoOILECcCOB, pacuéTe MapaMeTpoB  T'€OMETPUYECKON  MOJenH,
KOMIUIEKCHOE HCMOJIb30BAaHUE BO3MOXHOCTEH 3JIEKTPOHHBIX TAOIMIl Ui CO3JAAHUS
JOKYMEHTOB.

PaccMoTpeHre BONPOCOB HCHOJL30BAHUA JDJCKTPOHHBLIX  TAaOJHII npu
MOJICJTUPOBAHUN (hU3HYECKHUX MPOIECCOB, PACYETE MAPAMETPOB reOMeTPHUYeCKOM

MOJICJIN.

CBeneHrs Mo JAHHOMY BONPOCY MpeAcTaBjieHbl B npuioxkenusx Ne 1,2 k 113
Ne38,40 (k taHHOMY ILJIaH-KOHCIICKTY).
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3apanue Ne 1:

1. W3y4nTh OCHOBHBIE CBEICHHUS O MPOTPAMMHOM oOecreueHur sl 00paboTKU
YUCJIOBBIX JaHHBIX, JJICKTPOHHBIX TaOJIUIAX, WX CO3MaHUH, (PopMaTHpPOBAHUH,
unrepdeiic LibreOffice Calc, ucnons3oBanuto GpyHKIH B pacuérax, B TOM YUCIE
pacuére mapamMeTpoB TEOMETPUUYECKOW MOJECNIH, MOACIUPOBAHWUU (DU3MUECKUX
MPOIIECCOB O MOJICIIUPOBAHUHU, B TOM YHCIIE MHOTOMEPHOU MOJICTIH;

2. paccMOTpEeTh MPAKTUYECKOE MPUMEHEHHE TOJMYyYEHHBIX 3HAHWW — CO3/JaHHE U
dopMaTHpOBaHUE DIICKTPOHHBIX TaONWIl (MpaBWiIa BBOJA, PEIAKTHPOBAHWS,
dbopMaTHpOBaHUS JAHHBIX), OPTAHU3AIMIO PAOOTHI C JJIEKTPOHHBIMHU TaOIUIIAMH
— TIPUJIOKEHUSIMU TIaKkeTa O(UCHBIX MpOorpaMM, HPOrpaMMHOE OOecTeueHue
KOTOPBIX YCTAaHOBJICHO Ha aBTOMATH3WPOBAHHBIX PA0OUYMX MECTax CTYACHTOB B
y4eOHOW ayJIWTOPUH, TOJYyYUTh HABBIKM PAOOTHI C JaHHBIM MPOTPAMMHBIM
obOecrieueHneM, B TOM 4YHWCJIE W3YYUTh HHTEp(ENC TaHHBIX NPHIOKCHUM,
MOJIETTUPOBAHUE B Cpejie TAOIMYHOTO MPOIIECCOpa, YUCICHHOE MOJICIUPOBAHHUE B
ANEKTPOHHBIX  Ta0NHIAX, pPACCMOTPETh pEUICHHWE TPAHCIOPTHOW  3ajadyH,

paccMOTpETh  IIPUMEPHI UCIIOJIb30BAHUSL  DJIEKTPOHHBIX  TaOJIMI npu
MOJEJIIMPOBAHUN (PU3NYECKHUX MPOLECCOB, pacy€Te mapaMeTpoB IF€OMETPUUYECKON
MOJEIIHN.

3aganue Ne 2 (¢ McnoJIb30BaHHEM TeKCTOBOro mpomeccopa MS Excel, MoiiO¢uc
Ta6auna, LibreOffice Calc (1x060ro Ha BbIOOp)):

— COCTaBUThb CJIOBECHOE OIIMCAaHUE TPAHCIIOPTHOM 3aJayd, aHaJOTMYHOM OJHOU
YKAa3aHHBIX B CBEJCHMUAX [0 BTOPOMY BOIIPOCY JAHHOrO [InaH-KOHCHEKTA, pEIINTbH
COCTABJICHHYIO 3a7auy (3aJaHus JIOJKHBI ObITh PA3IMYHBIMU B PAa3HbIX BapUaHTax —
MOArpYIIax y4eOHOU rpymnibl);

— COCTaBUTh CIIOBECHOE OIMCAaHWE 3aJadyd, AHAJOTMYHOW OJHOM YKa3aHHBIX B
npunoxeHusax Ne 1,2 k npaktuyeckuM 3aHsaTuAM Ne 38,40, peminTh COCTABIEHHYIO
3amavy (3a7aHusl JIOJDKHBI OBITh Pa3jIMYHBIMU B Pa3HbIX BapuUaHTax — MOATPYIIAX
y4eOHOM TpyNIbl);

— MOATOTOBUTH OTUET O BHINIOJHEHUH MTPAKTUUYECKON PaOOTHI.

3ananue Ne 3 — 0TBEeTUTH HA KOHTPOJIbHbIE BONIPOCHI:

1.Packpoiite nonsstue TPAHCIIOPTHAS 3AJTAYA.
TpancropTHasi 3ajaya — 3aJada COCTAaBJICHHSI ONTHMAJIbHOTO IUIaHA IEPEBO30K,
MO3BOJISIOIIEI0 MUHUMHU3UPOBATh CYMMAapHbBIA KUJIOMETPAXK.

2.Ha3oBuTe BUJbI TPAHCTIOPTHBIX 32/1a4.

TpancnopTHbI€ 3a1a4u AENSATCS HA JIBA BUA:

1) TpancnopTHas 3ajaya MO KPUTEPHUIO CTOMMOCTH (OIpeAesieHne TUlaHa NEPEeBO30K,
IPU KOTOPOM CTOMMOCTH I'py3a Obljia Obl MUHUMAJIbHA);

2)TpaHCIIOpTHAS 3aja4ya MO0 KPUTEPUIO BpeMeHH (00Jiee BaKHBIM SIBJISETCSI BBIMTPBHILI
110 BPEMEHM).
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3.Ilepeuncaure  OCHOBHbIE  JTANbl pelIeHHsA TPAHCIOPTHOM 3aJa4u
METOAO0M MOTEeHLHuAJIA.
B pemienun BbiiensoT 3 3Tana:
1) onpenenenue nepBoHa4YaIbLHOTO JOIYCTUMOIO Oa3UCHOTO PEIICHNUS;
2) uccieoBaHKe MOJYyYEHHOTO 0a31CHOTO PEIEHUs] HA ONTUMAJIbHOCTD;
3) ompeneneHne HOBOrO 0a3UCHOTO PEUIEHUS C MEHBLIMM 3HAYEHUEM ILEJIEBOM

byHKIIH.

4. IlepeuuciinTe OCHOBHbIE JTalbl pelleHUs TPAHCIOPTHOH 3ajaum ¢
NpUMeHEeHUEeM IJIeKTPOHHBIX TA0JIMII.

1. 3anoaHUTH TaOIUIYy U3NIEPIKEK TOCTABKU

2.Boigenuts nuana3oH sueek C7:G10 v BBIOTHUTH KOMaHly MEHS (BCTaBKa)- (UMsl)-
(mpucBouth). B nuanoroBoMm okHe (MIPUCBOCHUE MMEHHM) BBECTH HUMsI MaccuBa P u
Ha)XaTh KHOIIKY (OK).

3. 3anoaHUTH TabJIMIly KOJIMYECTBA TOBAPOB (KOJIUYECTBO TOBAPOB —MaCCUB X):
4.Boiaenuth auanaszoH sueek J7:N10,menkHyTs B noje (ums)(B J€BOM 4acTU CTPOKHU
dbopmyin), BBECTH UMs MaccuBa X W HaxaTh kiaBuury (Enter).

5.B crpoke (Cymma pgoctaBKku) BBecTH (OpMylTy pacuera ToBapa, (aKTHUUYECKH
JOCTaBJICHHOI'O KaKJOMYy MoTpeduTtento. Jljig 3Toro BeIIEIUTH siuelky J11 u BBecTH
dopmyny = CYMM(J7:J10). CxonupoBats popmyiy B auanazon siaeex K11:N11.

6. B crtpoke (TpeOyemas cymMma) BBECTH 4YHCJA, COOTBETCTBYIOLIUE KOJIUYECTBY
TOBapa, HEOOXOAUMOIO KaxaoMy mnoTpeOuTento. s moaydeHus oOmieid CyMMBI
MCIIOJIb30BaTh (DYHKIIHIO (ABTOCYMMA).

7. B xonoHke (BBIBO3 CO CKJaJa)BBECTH (PopMyily pacyeTa (PAKTUYECKOTO BBIBO3A
TOBapa C Kaxzaoro ckiaaa. [ns storo BeimenutTh suediky 07 u BBecTH (popmyity
=CYMM(J7-N7). CxonupoBath Gpopmyny B auamnaszox 08:010.

8.B KosoHKEe (HaJMuMe Ha CKJIaJ€) BBECTH YHUCIA, COOTBETCTBYIOUIME KOJIMYECTBA
TOBapa, HaxoAsuierocss Ha ckiaaax. st mosydeHust oOLed CyMMBbl MCIOJIb30BaTh
(GyHKIHMIO (aBTOCyMMa).

9. B sueiixy P12 BBectu popmyny koHTposs oommx cymm ECJIN(012:P11).

10. Co3naTth MeHa AJisl [UAra30HOB JAHHBIX MO BBIBO3Y U JOCTaBKE TOBapoB. [lns
ATOrO BBIAEIUTH auamna3oH sueek 06:P10 u BBIMOTHUTH KOMaHIy MEHIO (BCTaBKa)-
(ums)-(cozmate). B amanoroBoMm okHe (co3maTh WMs) HaXKaTh KHOIKY (OK).
BrimmonHUTE aHaIOrMYHEIE AeiicTBHUA 11 nuamna3oda [11:N12.

3ajanue HA CAaMONOATOTOBKY (IOMAIIIHUE 32/IaAHMS):

1. [HderansHO mpopaboTaTh, 3aKOHCIIEKTUPOBATH MAaTEepUall 3aHATHS, pa3MEIICHHbIN
B IJIAH-KOHCHEKTE (TEOPEeTUYECKHX cBeleHusX 1no teme 3.10), mpuiokeHuu K
JAHHBIM CBEJICHUSM, B yUeOHUKAX, YKa3aHHbBIX HA C.2 TEKYIIEro JOKYMEHTA.

2. TloaroroBUTh OTYET O BBINOJIHEHUM MPAKTUYECKUX padOT, MOJTOTOBUTHCS K
3allUTe JaHHBIX PadoT.

3. TloaAroToBHUTHCS K OMPOCY MO MPOUIEHHOMY MaTepuay.



