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IpakTnueckune 3anatTust Ne 37-39 «MogeaupoBanue B cpeae TaOJIMUYHOIO
npoueccopa. KomnbiorepHoe MmareMaTnyeckoe MOAeJIMPOBAHUE B JIEKTPOHHOM
tadiune. Pemenne TpancmoprHoii 3amaum B Libre Office Calc. Uucnennoe
MO/IeJIMPOBAHUE B 3JIEKTPOHHBIX TA0JIHUIIAX»

no Teme Ne 3.10: «MopaenupoBanue B 3JIeKTPOHHBIX Ta0JMuax (Ha nMpuMepax
3a1a4 U3 nNpo¢eCCHOHAJIBLHOM 00J1aCTH)»

eab 3aHATHIA: U3yUNUTH CO CTYJICHTAMH OCHOBHBIC CBEJICHUS O MOJACIUPOBAHUH, 00
ANIEKTPOHHBIX TaONMIAX, OpTraHW3ali0 paboThl ¢ HUMH, B TOM YHCIE O
MOJICTUPOBAHUU B JIEKTPOHHBIX TAOJMIIAX, MIPAKTUYECKOE TPUMEHEHUE MOTYyUYCHHBIX
3HAHUM — MOJIETUPOBAHME B JJIEKTPOHHBIX TaOJMIAX, PACCMOTPEHHE BOIPOCOB
UCIOJIb30BAHUSL AJIEKTPOHHBIX TaOJMI] TMPU MOCTAHOBKE, PEIICHWH TPAHCHOPTHOM
3a/lauyd, PAacCMOTPEHHE BOMPOCOB MCIOJIB30BAHUS JJIEKTPOHHBIX TaONHIl  TPHU
MOJIETUPOBAaHUU (U3MUECKUX MPOIIECCOB, pacyEéTe MapaMeTpoB T€OMETPUUYECKOMN
MOJIENIA, KOMIUIEKCHOE HCIIOIb30BaHUE BO3MOXKHOCTEHM AJIEKTPOHHBIX TaOIMI] IS
CO3/IaHUSI TOKYMEHTOB.

Buabl 3aHATHI: KJIACCHO-TPYNIIOBbIE, KOMOMHUPOBAHHbIE (II0 MPOBEPKE 3HAHUM,
YMEHHI IO IIPOMAECHHOMY MaTepuaily, IO MU3YYECHHIO U NEPBUYHOMY 3aKPEIJIEHUIO
HOBOTO MaTepuaia, IPUMEHEHHIO Ha TIPAKTHUKE TIOJTyICHHBIX 3HAHUK).

MeToabl NpoBeAeHUA 3AHATHII. JOBEICHUE TEOPETUUECKUX CBEICHUM, BBINOJIHECHUE
MPAKTAYECKOTO 3aIaHUS.

Bpems nposenenusi: 6 1 (3 3ausTus mo 2 u)
OcHOBHBIE BONPOCHI:

1. HUcnonb3oBaHue JJIEKTPOHHBIX TabMUIl B MPOodecCUOHATBHON eATeTbHOCTH
pabOTHUKOB  JKENE3HOJOpPOKHOTO  TpaHcmopta  Poccuiickoii  ®Deneparuu.
Hcnonb3oBaHre JJIEKTPOHHBIX TabmuI B MOpodecCUOHANBHOW AEeSTENbHOCTH
COTPYJIHUKOB  MPEINPUATHI, OpraHu3aluii B  00JIACTM  CTPOUTEILCTBA,
AKCIUTyaTallui 3/1aHul, coopyKeHui. MoenupoBaHue B 3JIEKTPOHHBIX TaOIuIaxX
(Ha mpuMepax 3aja4 u3 NpeIMETHON 001acTH).

2. PaccmoTpenue BOIpOCOB UCTOIb30BAHUS SJIEKTPOHHBIX TaOIMI] MPU TOCTAHOBKE,
pELIEeHUU TPAHCIOPTHOM 3a1auu. MHOroMepHast MOJEIb.

3. IlpuMeHeHne Ha TPaKTUKE M3YYEHHOTO Marepuana (BBIMOJHEHUE MPAKTHUYECKOTO
3amaHusi — co3gaHue, odopmiieHne W (HopMaTUPOBAHHME DICKTPOHHBIX TAOJIHII,
MOJIETTUPOBAHUE B cpejie TaOIMYHOTO MpPOIEccopa, YUCICHHOE MOJETUPOBAaHUE B
ANIEKTPOHHBIX Ta0IMIAX, PACCMOTPEHHE BOMPOCOB HCIOJIH30BAHUS AJIEKTPOHHBIX
TAOJMII  TPU TOCTAHOBKE, PEIICHUM TPAHCIIOPTHOM 3a/layd, PacCMOTPEHUE
BOIPOCOB  HCIOJB30BAHMUS  DJIEKTPOHHBIX  TaOIHUIY pyu  MOJICIUPOBAHUU
(u3HUECKUX MPOIIECCOB, pacu€Te MapaMeTpoB reOMETPUUECKOW MOJICIIH.

4. KOMIUIEKCHOE UCTIOJIb30BAaHUE BO3MOKHOCTEHN 3JIEKTPOHHBIX TAOJIHIL JIJIs1 CO3AaHUS
JOKYMEHTOB).
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Jlureparypa:

1.[2 yueOnuk pasnena «OcHOBHasi ydeOHasi JUTepaTypa» pabouell MporpaMMbl
u3ydeHust auciuiuiuael |: [N'aBpuios, M. B. Madopmartuka. ba3zoBbiit ypoBenb. 10—
11 xmaccel : yueOHMK JiJIs cpeiHero ooiiero oopazoanus / M. B. I'aBpuios, B. A.
KimumoB. — 5-¢ uzn., nepepad. u non. — Mocksa : M3narensctBo Opaiit, 2023, —
352 c. — (O6meobpazoBaTenbHbiid uKI). — ISBN 978-5-534-16226-4. — Tekcer :
anekTpoHHblt //  OOpaszoBatenbHas miuargopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/530644, rnasa 6, c.170-197.

2. I'aBpunos, M. B. Uudopmatuka u nuHpopMaloHHbIe TEXHOJIOTHH @ YUYEOHUK st
cpennero npodeccuonanbHoro odpazosanus / M. B. I'apuios, B. A. KimmmoB. —
5-¢ u3., nepepad. u gon. — Mocksa : M3gatensctBo HOpaiit, 2023. — 355 ¢. —
(ITpodeccuonansaoe obpazoBanue). — ISBN 978-5-534-15930-1. — TekcT :
anekTpoHHbIl // OOpa3zoBatenbHas mnatdopma Opaiit [caiiT]. — URL:
https://urait.ru/viewer/informatika-i-informacionnye-tehnologii-510331#page/1,
riasa 6, ¢.170-197.

3. yueOnuk  HMuHdpopmatuka: y4eOHMK [JIi  cpeaHero  npodecCUOHATBLHOTO
obpazosanusi / B.B. Tpodpumos, M.I. bapabanosa, B. B. Tpopumon. — 4-e uzn.,

nepepad. u gon. — MockBa: WznatensctBo HOpaiit, 2024. — 795c.
(ITpodeccuonansuoe o6pazoBanue). — ISBN 978-5-534-17499-1. — Tekct :
HETIOCPEICTBECHHBIN // N3 narenbcTBO Opaiit —

URL: https://urait.ru/viewer/informatika-545059#paqe/5, Tema 12, ¢.327-352.

4.5 yueOHuk pazgena «OCHOBHOW Y4YEOHOW JUTEpaTypbD» padoyel MporpamMMel
u3ydeHus:i nucuuriauael: bocoma, JI. JI. Mudopmaruka. 11 kmacc. ba3zoBbiit
ypoBeHb: yueonuk / JI.JI. bocora, A. 10. bocoBa. — M. : BUHOM. JlaGopaTopus
3Hanui, 2022. — 200 c. , ISBN 978-5-9963-3142-0, § 1-4 rTnaBsI 1, c.5-62.

IIpumepHbIi pacuyeT BpeMeHH (110 KaKA0OMY 3aHATHIO):
1. BcerynutenbHas yacth — 20 MuH.
2. OcHoBHas yacTb — 60 MuH.
3. 3akmouuntenabHas yacTth — 10 MuH.
BerynureabHasi 4acTh (10 KaKIOMY 3aHATHIO):

3aHsATHUS HayaTh C OOBSIBJICHUS TEMbI 3aHSATHUSI, OCHOBHBIX PacCMaTpHUBAEMBbIX
BOITPOCOB, BPEMEHU M3yUCHHSI TEeMbI (HOBOTO MaTepuaa), 3aKperjieHUsl Ha IPaKTHKE
MOJIYYEHHBIX 3HAHUM, MEPEUUCIICHUS JTUTEPATypPHI.

OcHOBHAs YaCTh (10Be/IeHNE TEOPETHYECKUX CBEIeHUI):

Teopernueckue ceenenus no Teme Ne 3.10 «Busyanuzanuus JaHHBIX B 3JEKTPOHHBIX
TabJINIaX», B TOM YHUCJTIE:

1. Monaenu u MoAenupoBaHue. DTarbl MOJCTUPOBAHUS.
2. Marematuueckasi MOJIETb M MOJICTTUPOBAHHME.


https://urait.ru/bcode/530644

4

Peanuzanus MmaTeMaTUYECKUX MOJIETIEH B 3JIEKTPOHHBIX TA0JIMLIAX.

PaccMoTpeHne  BONPOCOB  HCIONB30BAHUS — AJIEKTPOHHBIX  TAOJIHIL pu

MOJIETTUPOBAHUU (PU3NYECKUX IPOILIECCOB, pacuyére MapamMeTpoB FeOMETPUUECKON

MOJEIIH.

5. MonenupoBanue B D3JEKTPOHHBIX Tabnumax (Ha mpumepax 3agad U3
1po(heCCHOHATILHOM 00JIaCTH).

B~ w

npeactaBieHsl B (Qaitme  — «Teoper. cBemenust mo Teme 3.10».pdf; daitmax
npuioxenuit Ne 1-3, 4-1,4-2.

IHepBbiit Bonpoc: UcnoJib30BaHMe 3JIEKTPOHHBIX Ta0auIl B IPO¢eCCHOHAIBLHOM
IeTeJIbHOCTH PAa00THHKOB KeJEe3HOA0POKHOro TpaHcnopra Poccuiickoi
Degepanuu. McnoJb30BaHHe JJIEKTPOHHBLIX Ta0JuIl B  NpodeccHoHAIbLHOM
HeATEJHLHOCTH  COTPYAHHKOB  NPEINPUATHII, OpraHu3anuMii B 00J1aCTH
CTPOUTEJIbCTBA, JHKCIUIVATAIIMM 3JaHUH, coopy:keHHii. MojaeJaupoBaHue B
3JeKTPOHHLIX TA0JUIAX (Ha mMpUMepax 3aj1a4 U3 NpeIMeTHON 00,1aCTH).

Co3nanue, MCIOJB30BAaHUE, BEACHUE, COMPOBOXKAECHHE 0a3 U OaHKOB JaHHBIX,
MH(POPMAIIMOHHBIX CHUCTEM B HACTOAIIEE BPEMsl SIBISIFOTCS HEOTHEMIJIEMOM 4YacCThIO
XO351MCTBEHHOM, AaJIMMUHHMCTPAaTUBHOW, APYTUX BUIOB JEATEIBHOCTU NPEIIPUATHH,
OpraHM3alui, IOPUANYECKUX, (PU3MUECKHUX JIHIl B LEISIX HAKOIUICHUS, XpPaHEHMs,
ONEpPaTUBHOIO JOCTyNa K HEOOXOAMMOM HH(QOpMAIUK, perjiaMeHTHPOBAHHOTO
UH(OPMAITMOHHOTO 0OMEHa MEXKTYy 3aMHTEPECOBAHHBIMU CYOBEKTaMH.

He ABJISIETCSl  MCKJIIOYEHUEM  CO3JaHHE, HCIOJNb30BaHUE,  BEICHHUE,
COMpPOBOXJAEHHE 0a3 W OaHKOB JaHHBIX, MH(POPMALMOHHBIX CHUCTEM B HACTOSIIEE
BpEMSl Ha MPEANPUATHAX KEIE3HOAOPOKHOro TpaHcnopra Poccuiickoit @enepanuu,
Ha MOPEINpHUSATHSAX CTPOUTENBHOM OTpacid Halled CTpaHbl, B TOM YHCIE
UCIIOJIb30BaHWE  MH(MOPMAIMOHHBIX MNPOAYKTOB, BKIIOYAIOIIUX  AJIEKTPOHHBIE
Tabmuubl. OJHUM W3 NPUMEPOB HCIOJIb30BAHUSA SJEKTPOHHBIX TAOJHIl SIBISETCS
aBTOMAaTU3alMsl  NPOLECCOB  BHECEHUS, XPAHEHMs, TIOMCKa, BH3yaJM3alluu
UH(pOpMaIuK, IPOBEICHNE HEOOXOAUMBIX PACUE€TOB, BBIYMCIICHUH.

Tax, BO3MOXHO MPUMEHEHUE IIEKTPOHHBIX TAOJIUI] IPU PEIICHUU NMPAKTUYECKUX
3aa4 MOJEJIMPOBAHUA TEX WIM HHBIX PA0OT MPH MCHOJIb30BAHUHM Pa3TUUYHbBIX
METO/I0B MOJEINPOBAaHUS (MAaTEMATHYECKHUX, B TOM YHCJIE€ YHCIEHHBIX U T.1.).

Bropoii Bonipoc: PaccMoTpeHHe BOPOCOB MCNOJIb30BAHUSA 3JIEKTPOHHBIX TAOJIHUIL
NPH_TOCTAHOBKE, PellIeHUN TPAHCIOPTHO# 3aga4yu. MHoroMepHasi MoJieJlb.

Pelienue TDaHCHODTHOﬁ 3a1a4i C IPUMCECHCHHEM JJICKTPOHHBIX Taﬁ.]'ll/lll.

HcxoaHble JaHHBIE:
IMepeaBuxenune rpy3a Ot MyHKTA OTHPABJICHHUS 10 NYHKTA HA3HAYECHUA.

BapuanT 13

Cxnansl [ToTpebuTenun Hamuune HAa
1 2 3 CKJ1aJle 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
3asaBka 379 445 268 1092
[Ipumep:
HavanpHbIN NJ1aH
B, B, B,
U, Ay = 20 |+ 20 |- 30 1800
1000 800 0
S = g \LO 400 | i ;200 ' 0 S
1000 1200 2200 4400
Vi Vs Vs

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

1. CocTaBuM paBEHCTBO 151 3aHATHIX KJIETOK.

Vl—U1:20 U1:0
V,— U, =20 Vv, = 20 2
Vs — Us =20 Hema s =9 Gt
V4_U4:20 UZ:ZO

2.

3. CocTaBUM HEpaBEHCTBA ISl CBOOOIHBIX KJIETOK M MOJCTABUM B HUX HalICHHBIC
3HA4YE€HUs MOTEHIINAJIOB.

Vl—U1=20 U1:0
VZ—UZZZO V1=20 o
Vs — Us =20 ey =9 et
V4—U4:20 UZ:ZO

4,

Buaum, 4To yClIoBuUS ONTUMAIBHOCTH JIJIs KJIETOK (2,1) He coOmoaaroTes.

OmnpeeneHne HOBOro 6a3MCHOTO PEIICHHS OCYIIECTBIISETCS CIICIYIOMIUM 00pa3oM.
MBI JOJKHBI U3MEHUTH KOJMYECTBO MOCTaBOK B KJIeTKH(2,1) HA BenuuuHy A, HO T.K
CyMMBI TIOCTABOK IO CTPOKaM M CTOJIOIAM JIOJKHBI OCTaBaTbCsl HEM3MEHHBIMU, TO
HEOOXOJUMO BEIMYMHY A MPUOABUTh U BBIUECTh M3 MOCTABOK B OA3UCHBIX KIIETKaX,
00Xof WX B TOW IMOCJENOBATEILHOCTH, MPU KOTOPOW 3HAYCHHE KOMIICHCHPYET
BBIYMTAHHE U CJOKEHUE CO 3HaueHueM 4yucia B kieTke. [lomydyaem 3aMKHYTYIO
JIOMaHYIO JIMHUIO B BUJE MPSMOYTOJbHHUKA OJHO W3 BEPIIMH KOTOPOrO0 HAXOJUTCS B
CBOOOJTHOM KJIETKE, OCTaJbHBbIE 00s3aTEIHHO B 0a3UCHBIX. Takylo JOMaHYIO JTUHUIO
Ha3bIBAIOT IIUKJIOM IIEpECUETa.

Jlnsi monmydeHus HOBOTO PEIICHHsS HEOO0XOIUMO BOCTOIB30BATHCS CIICTYIOITIM
MPaBUJIOM: HAaYMHAsI CO CBOOOMHOW KiIeTKH(2,1) W nBHUTrasch mo IUKIy Mepecdera ,B
BEpLIMHAX pPACCTaBUTh II0 O4YEpeaAr 3HAKU<t>,<->, 3aTE€M IPOCMATPUBAIOTCSI
MOCTaBKM, 3allUCaHHbIE B OTPUIIATENIbHBIX BEpUIMHAX, CPEAM HUX BbIOMpaeTcs
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HAaWMEHBINIAsE TIOCTaBKa. OJTO  YHCIO MPUOABISAETCI KO BCEM  IIOCTaBKaM,
3allUCAaHHBIM B TIOJIOXKWTEJIBHBIX BEPIIMHAX , W BBIYMTAECTCA M3 BCEX IOCTABOK,
3allMCaHHbIX B OTPUIATENbHBIX BEpIIMHAX. B pe3ynbpTare moiaydaeM HOBYIO TaOJIUILY:
min(100:400)=400.

Krnerka, ais KOTOpoil CTpOMJICS LUK Mepecuera, 0ObsBiIsieTcss 0a3MCHOM, KieTKa
(2,2)- cBoOomHOI. Ecnim B pe3ynbraTe mepecedeHus OJHOBPEMEHHO B HECKOJIBKHX
BEpIIMHAX IMKJIA MTOCTa CTaHyT paBHbIMHU 0, TO OOBABIAETCS CBOOOTHON JIMIIL OJIHA
KJIETKA, & OCTAJIbHBIE OCTAHYTCSl OA3UCHBIMU C HYJIEBBIMU MTOCTaBKaAMHU.

[Tepexoqum Kk »srany II, T.6 mnOpoBepsieM Ha ONTUMAJIBHOCTH MOJTYYEHHBIN
maH(Ta6m.3).

OnTumMajabHbBIN IIJIAH

By B, Bs
U, Ay G 20 |t 20 |- 30 1800
600 1200 0
U, A, ¥ W = 0 |t 50 | 2600
400 0 2200
1000 1200 2200 4400
Vi Vs Vs
Vy—U; = 20 =0
Vo — U, = 20 =40
V2 UZ S Ilycts { V, =20 A
3 V3 =
V, — U, = 20 =1l
Vs=10

{ Vs—U; £30..30 —0 <30 +
V, — U, <30..20 + 10 < 40 +
VYcnoBue Ha ONTHMAIBHOCTH JJIS BCEX CBOOOJHBIX KIIETOK COOJIFOIAETCSA- DTO
3HAYUT, YTO MOTYUYEHHOE PEUICHUE SIBJISIETCA ONTUMAJIBHBIM:
Zon1=20*600+20*1200+30*400+20*2200=92000.

To ecTh onTUMANIBHBIN TUTAH TI0 CPABHEHUIO C MEPBOHAYAIBHBIM J1aeT YKOHOMHUIO
40001/xM.

PelneHye TPAHCIOPTHOM 321a4M ¢ NIPUMEHEHHEM 3J1eKTPOHHbIX Ta0JIMIL.

PaccMoTpuM 3amauy HaxOXAEHUS TaKOro IUJIaHa IEPEeBO30K MNPOAyKIuu ¢ M
CKJIa70B K N oTpeOuTeNsiM ,KOTOpbIA TpeOoBasl Obl MUHUMAJIbHBIX 3aTparT.

O6o03HaunM: Xij- KOJIMYECTBO TMPOAYKIIMH, T[IOCTaBIsIEeMOE CO CKiIajaa 1
notpebutento j; Pij —M3AEpKKKM JIOCTaBKU €AWMHUIBI MPOAYKIMU CO CKiIaaa i
HOTPEOUTEITIO j.

[Ipennonaraercsi, 4To TPAHCIOPTHBIE PACXOAbl MPOMOPILUOHAIBHBI KOJIHYECTBY
MepeBO3UMOM mpoaykiuu, T.e Q=PX.

O603Ha4YMNM:

it i=1,...M Jj=1



M
Bj = Z Xij
i=1

riae Cij- KoTM4ecTBO MPOIYKITUH, HAXOIAIICIHCS Ha CKIIAIE i;
Bj-xomn4yecTBO NPOAYKIIMH, HEOOXOUMOM TOTPEOUTEIIIO j.
Jlyisa penieHus 3aqaun HeoOX0 MO COOITI0ICHIE PaBEHCTRA!

M N
.G=)B
i=1 =1

Takum 00pa3oM, NOTPEOHOCTh B MPOAYKIMH JT0JKHA OBITh oOecrieueHHa. LleneBas
M

N
Qmin = ZZ Pij * Xij

i=1 j=1

Hnsj=1,...N

(GYHKIUS OTIPEACIISIETCS PABEHCTBOM:

NcxogHbIMU  JTaHHBIMH  TPH  pEUICHUM  3aJa4d  SIBISIOTCS:  H3JIEPIKKH
TPAHCTIOPTUPOBKH JIMOO TPHUOBUIL OT peaju3ali ToBapa; KOJUYECTBO TOBapa Ha
Ka)XJIOM CKJIaJI€; KOJUYECTBO TOBapa, HY>)KHOTO KaKJIOMY OTPEOUTEITIO.

Pemienne 3amaum paccMOTpUM Ha NpUMEPE JIOCTAaBKUA TOBapa ¢ 4 CKJIAJOB s S
OTpeOuTeNei.

ITocnenoBaTeIbHOCTDH ACHUCTBUM:

1. 3anoaHUTh TaOIUITy U3IEPIKEK JOCTABKHU (M3EPIKKHU JOCTaBKU- MaccuB P).
HN3pepKku 10CTAaBKHU

azpec B C D E F G
6 MOTpeOUTEINH, CKIIAIBI 1 2 3 4 5
7 1 32 27 29 |25 2,8
8 2 29 29 B31 2,7 29
9 3 2,7 26 28 [24 2,7
10 4 3.1 28 (32 28 29

2.Beigenuts guana3on siyeek C7:G10 W BBINOTHUTH KOMAaHIy MEHs (BCTaBKa)-
(ums)-(mpucBouTh). B quanoroBoM okHe (IPUCBOCHUE UMEHH) BBECTH UM MaccuBa P
Y Ha)KaTh KHOIIKY (OK).

3. 3anogHUTH TAOJIUITY KOJTHMYECTBA TOBAPOB (KOJIUYECTBO TOBAPOB —MaCCUB X):

anpec |l J K |IL M N |[O P

6 MOTPEONTEIH 1 2 [3 |4 |5 |[BBIBO3COCKIa[a [HAJIMYUE HA CKIIAIE
CKJIaIbI

7 1 2,729 112,512,810 250

8 2 2,913,112,712910 250

9 3 2,6 2,8 12,412,710 280

10 @4 2,813,212,812910 250

11 CyMMa JJOCTaBKH O 0O [0 [0 |0 [o6umwmecymmsr 1000

12 |[rpebyemas cymma [190(210(220(230{150{1000 COBMAAIOT
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byHKIMHA

3. 3anoaHUTh Ta0IUILy KOJIMYECTBA TOBAPOB (KOJUYECTBO TOBAPOB —MACCUB X):

4 Boigenuth auarna3oH sdeek J7:N10,menkHyTh B mosie (uMs)(B JI€BOH 4YacTH
CTpOKHU (hOpMyIT), BBECTH UM MacCHBa X U HaXkaTh KiaBuiny (Enter).

5.B crtpoke (Cymma moctaBku) BBecTH (popmyily pacuera ToBapa, (paKTHUUECKH
JIOCTABJICHHOTO Ka)XJA0My noTpeoutemnto. st aToro BelnenuTh sueiky J11 u BBecTu
bopmyny = CYMM(J7:J10). CxonupoBats popmyiy B Auanazon siueexk K11:N11.

6. B cTtpoke (Tpebyemasi cymMMa) BBECTH YHMCIIA, COOTBETCTBYIOUIUE KOJUYECTBY
TOBapa, HEOOXOIUMOTO KaXJAoMy NoTpeOuTento. J[ms momydeHus oOIer CyMMBI
MCIOJIb30BaTh (DYHKIUIO(aBTOCYMMA).

7. B xonmonke (BBIBO3 CO CKJa/aa)BBecTd (HopMmyity pacuera (aKTUYECKOTO BBIBO3A
TOBapa ¢ Kaxjoro ckiaga. g storo BeigenuTh siueiiky 07 u BBecTH (opMyIty
=CYMM(J7-N7). CxonupoBath Gpopmyny B auamnaszon 08:010.

8.B xonoHKe (Hanmuuue Ha CKJIa/e) BBECTU YHUCIA, COOTBETCTBYIOIINE KOJIMYECTBA
TOBapa, HaxoAsuerocs Ha ckiaaax. s mosydeHust oOLEd CyMMBbI MCIOJIb30BaTh
GyHKIIMIO (aBTOCyMMa).

9. B sueiiky P12 BBectu popmyny konTposst ooumux cymm ECJIM(012:P11).

10. Co3nats uMeHa JiJ1s1 AMANa30HOB JAaHHBIX IO BBIBO3Y U JOCTaBKE TOBApOB. JJis
ATOrO BBIAEIUTH auamna3oH sueek 06:P10 u BBIMOTHUTHL KOMaHIy MEHIO (BCTaBKa)-
(ums)-(cozmate). B aumamoroBom okHe (co3dgaTh HMMs) HaXKaTh KHOMKY (OK).
BrimmonHUTE aHaornyHele AedcTBUA ULt nuana3ona I111:N12.

11.B siueiiky 113 BBecTH Haanuch (MUHUMYM 1€I€BOM (QyHKUMHU), a B stueiky J13 —
dopmyny = CYMMITPOB(P;X).

Takum 00pa3oMm ,IaHHBIC [JIs pEHICHUS 3a7ayd ONTHUMHU3AIUU TOATOTOBJICHBI.
Ocranoch caenarb Cleayroe I1eUCTBUS:

1)BbinonanTh KoManay meHtro CEPBUC-ITOUCK PEIIEHN A,

2)B nuanoroBoMm okHe [IOMCK PEHIEHUSA ykazate angpec 1eneBol siuerku
,BBIIETUB  siueiiky J13,u  ycTaHOBUTH  (PrakoK MHUHUMAIBHOMY  3HAYEHUIO
MEPEKIIFOYATES PABHOI;

3) B nose U3MEHJA SIYEWKMU BBectn muamason sueex J7:N10 wm ums X; B
oxre JIOBABJIEHME OTPAHMYEHUSA B mone CChUIKA HA SYEUMKY Beectn
uMsa X, 3areM- 3Hak HepaBeHcTBa (X),a B moine OI'PAHUYEHUE- mudpy HYJIb,
HaxaTb KHONIKY JIOBABUTD u BBeCTH paBeHCTBO X= LENOE.

5) B auanoroBoM okHe JIOBABJIEHUE OI'PAHUYEHUMS BBectn paBEHCTBO
(JI1:N11=J12:N12) u naxats knonky JIObABUTD.

6) BBectu paBeHCcTBO 07:010=P7:P10 u Haxxats kHOonky OK

TYHAXKATDH KHOIIKY BbINOTHUTH

8) B okHe PE3VYJIbTATHI IIOUCKA PEILIEHUA naxats kHonky COXPAHUTH
CLIEHAPUI, B okue COXPAHEHUE CLEHAPUS Beectn TPAHCII .3amaua 1 u
Haxatb kHOnKy OK.

9)Bepnysmncek B okHO PE3YJIbTATHI IIOMCKA PEIIEHUS, BBecTH THI OT4ETa
PE3VJIBTATHI u naxats kHonky OK.

B pesynwsrate mosiBmiics HoBbiid padouunii muct OTUET 110 PE3VJIBTATAMI, B
KOTOPOM OYIyT OTPa’KeHBI UCXOHBIC TAHHBIE M PE3YIbTAThI PEIICHUS.

[IpocmoTpeB ero, Haao BepHyThCs Ha Jlucrl.
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Tabnmuna ¢ pemenueM OyaeT HMMETh BHI:

OTpeOUTENH
—— 1 5 3 4 5 BBIBO3 CO HaJIMYUe Ha
CKJIaja CKJIazIe
1 0 0 92 |158 |0 250 250
2 173 |0 0 0 47 220 220
3 17 13 128 |72 |50 |280 280
4 0 197 [0 0 53 250 250
cymma goctaBku (190 210 220 (230 (150 {1000 1000
Tpebyemas 190 [210 [220 [230 [150 [1000 1000
cymMma

2751

MuHUMYM LENEBON PyHKINN-

MuoromepHasi MOIeJb.

MHoromMepHasi MOJENIb JAHHBIX — 3TO CIIOCOO OpPraHM3alluud U CTPYKTYPUPOBAHUS
JTaHHBIX B 0a3e MAaHHBIX WA XPAHWINIIE TaHHBIX, MO3BOJIIONIUN TPEANPUATHIM
JIeTYe aHAIM3UPOBATh W TOIy4YaTh ICHHYI0 WH(GOPMAIUI0 M3 CBOMX MaHHBIX. OHHU
OCOOCHHO TIOJIE3HBI TpU paboTe C OodbIIMMU OObEMaMU JaHHBIX H KOrja
MOJIB30BATEISIM HEOOXOAMMO HCCIICIOBAaTh JaHHBIE TIOJ Pa3HBIMH yriaMu WU

W3MEPECHUSIMH.

MHoromepHaa mogenk gaHHbLIX 1

3. ®. Koga— OCHOBOMOMNOXHUK pensiunoHHon mogenu bl— paccMmoTpen ee HegoCTaTky, ykasas B
nepsylo o4epeab Ha HEBO3MOXHOCTb "06nedunAams, NPoCMampueams U aanusuposams
OaMHbLIe C MOYKY 3PSHUR MHOMNECIMSSHHOCINY USMepeHUL, M. ©. CaMmbIM NOHAMNSLIM N

ananumuxoe cnocodom”.

Ysmepenue — 3TO NocrneqoBaTenbHOCTb 3HAYEHUIA OAHOIO U3 aHanU3upyeMblx NapameTpos.
Kaxxgoe namepeHune MoxeT 6biTb MPeAcTaBneHo B BUAE VepapXuyeckon CTpyKTypbl. Hanpuwvep,
namepeHue "cnonHuTtens" MOXeT UMETb CrieayloLLe nepapxuyeckne ypoBHu: "npegnpmsatme —
nogpasgeneHne — otgen — cnyxawmin”. bonee Toro, HEKOTOPbIE U3MEPEHUS MOTYT UMETb
HECKOMbKO BUOOB MEPApPXUYECKOro npeacrasnednsa. Hanpumep, namepenune "Bpemsa’ Moxer
BKITHOMATh [BE uepapxum co Crieayrwymmn ypoBHAMU: "rog — KeapTan — Mecsal — AeHb" U

/ Wamepenue

"Hepgens — AeHb"

Ha nepecevenunx ocel usmepenul (Dimensions)
pacnonazaomes JanHsIe, KONNYECTBEHHO
XapakTepuaytoLwme aHanuavpyembie dakTbl, —
mepsLl (Measures). 310 MoryT 6biTb 06BHEMBI
npoAax, BbipaXeHHblie B eAuHMLaxX NPpoayKUUM Unv B
AEHEXHOM BbipaXKeHUu, OCTaTKu Ha cKnaae,
N30EPXKKN U T. .

/] Wamepenue

>

Mepa (auelika)

NGNS TN

NGO NN N

v UNamepeHune

R T S R

Mepa
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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

IlpuMenenre HAa  NOPaKTHKE  H3VYEHHOr0  MaTepHajga  (BBLINOJHEHHE
NPAKTHYECKOI0  3aJaHusl  — co3jaanue, odopmiaeHue u dopmMaTupoBaHue
JEKTPOHHBIX Ta0JMIl, MOAEeJIHPOBAHHE B cpeae Ta0JMYHOIr0 mpoleccopa,
YJHUCJEHHOE MOJACJIUPOBAHHUE B 3JEKTPOHHBIX Ta0JMIIAX, PACCMOTPEHHE BOIMPOCOB
HCIOJb30BAHUS  JJEKTPOHHLIX  Ta0JMII NpH  NOCTAHOBKE, PpPeIIeHHH
TPAHCIMOPTHOM 3a/J1a4H, PACCMOTPEHHE BONMPOCOB HMCIOJIL30BAHUS 3JEKTPOHHBIX
TA0JMIL  NPH MOAeJUPOBaHNM (H3MYECKHX NPOIECCOB, PacuéTe MmapaMeTpoB
reoMeTpMYeCcKoii  MOJIeJH, KOMILIEKCHOE  HCIO0JIb30BaHHE  BO3MOKHOCTEH
AJCKTPOHHBIX Taﬁ.)Il/lH JIJIS CO3AAHUSA l[OKVMeHTOB).

Heanb padoThl: U3y4UTh OCHOBHBIE CBEACHHUS O MOJEIMPOBAHUU, 00 BJIEKTPOHHBIX
Ta0JIMIIaX, OpraHU3alMI0 pabOThl C HUMHU, B TOM 4YHUCJIE€ O MOJIECIUPOBAHUU B
ANIEKTPOHHBIX TaOMUIAX, NPAKTUYECKOE MPUMEHEHUE TMOJYYEHHBIX 3HaHUU —
MOJIETTUPOBAHUE B AJEKTPOHHBIX TAOIUIAX, PACCMOTPEHUE BOIIPOCOB MCIIOIb30BAHMUS
AJIEKTPOHHBIX  TaOJIUIL IIPpM TIOCTAHOBKE, PpELIEHWH TPAHCIOPTHOM 3aJayH,
pPaccMOTpEHHE BOIIPOCOB UCIOIB30BAHUS JIEKTPOHHBIX TAOIHIl TPU MOJEIUPOBAHUH
(¢u3nyeckux  MpOILECcCOB, pacuéTe MapaMeTpoB  T'€OMETPUYECKON  MOJenH,
KOMIUIEKCHOE HCMOJIb30BAaHUE BO3MOXHOCTEH 3JIEKTPOHHBIX TAOIMIl Ui CO3JAAHUS
JOKYMEHTOB.

PaccMoTpeHre BONPOCOB HCHOJL30BAHUA JDJCKTPOHHBLIX TAa0JIHII npu
MOJICJTUPOBAHUN (DU3HYECKHUX MPOIECCOB, PACUYETE MAPAMETPOB reOMEeTPUYECKON

MOJICJIN.

CBezneHMs 1O JaHHOMY BOIPOCY NpeACTaBJeHbl B npuiioxkenusx Ne 1,2 k I13
Ne37-39 (k maHHOMY TUTaH-KOHCIIEKTY).
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3amanue Ne 1:

1. W3y4nTh OCHOBHBIE CBEACHHUS O MPOTPAMMHOM oOOecTedeHH: sl 0OpaboTKH
YUCJIOBBIX JaHHBIX, JJICKTPOHHBIX TaOIUIAX, UX CO3JaHHH, (OPMATHPOBAHUH,
unrepdeiic LibreOffice Calc, ncnonb3oBanuto pyHKIUH B pacuérax, B TOM YUCIC
pacu€Te mapamMeTpoB T€OMETPUYECKOM MOJIENTH, MOJACIMPOBAHUU (PUINYECKUX
IIPOLIECCOB O MOJICTUPOBAHNUH, B TOM YHCJIE MHOT'OMEPHOMN MOJIENH;

2. paccMOTpeTh MPAKTHUYECKOE MPUMEHEHUE MOJYyYEHHBIX 3HAHUM — CO3JlaHuE U
dbopmaTtupoBaHue SIEKTPOHHBIX Tabnuil (TpaBWia BBOJA, pPEIAKTUPOBAHUS,
dbopMaTUpOBaHUs JAHHBIX), OPraHU3alUI0 PabOThl C AJIEKTPOHHBIMU TabJIULIAMU
— TPWIOKEHUSIMUA TMaKeTa OQHUCHBIX MporpamMm, IPOrpaMMHOE oOecreyeHue
KOTOPBIX YCTAaHOBJIICHO Ha aBTOMATH3WPOBAHHBIX Pa0OYMX MECTaX CTYJICHTOB B
y4eOHOH ayJIWTOPUH, TOJYyYNTh HABBIKM DPAOOTHI C JaHHBIM IMPOTPAMMHBIM
obOecrieueHeM, B TOM 4YHCJIE W3YYUTh WHTEp(EC MaHHBIX TPHIOKCHHM,
MOJICIIMPOBAHUE B CPe/ie TaOIMYHOTO MPOIECCopa, YHCICHHOE MOJICTUPOBAHKEC B
ANEKTPOHHBIX  Ta0NWIAX, pPAaCCMOTPETh pEIICHWE TPAHCIOPTHOW  3ajadyH,

paccMOTpETh  IIPUMEPHI UCIIOJIb30BAHUSL  DJIEKTPOHHBIX  TaOJIMI npu
MOJEIIUPOBAHUN (PU3NYECKHUX MPOLECCOB, PACUETe MapaMETPOB I'€OMETPUUECKOM
MOJEIIHN.

3aganue Ne 2 (¢ mcnoyib30BaHHEM TeKCTOBOro mpomeccopa MS Excel, MoiiO¢uc
Ta6auna, LibreOffice Calc (1x060ro Ha BbIOOp)):

— COCTAaBUTH CJIOBECHOE OINMCAHUE TPAHCHOPTHOM 3aJa4M, AHAJIOTMYHOM OJHOM
YKAa3aHHBIX B CBEJCHMUSAX [0 BTOPOMY BOIIPOCY AaHHOroO lInaH-KOHCHEKTa, pemmuTh
COCTABJICHHYIO 3a7auy (3aJaHus JTOJKHBI ObITh PA3IMYHBIMHU B Pa3HbIX BapuaHTax —
MOArpYIIax y4eOHOU rpymnibl);

— COCTaBUTh CIIOBECHOE OIMCAaHWE 3aJadyd, AHAJOTMYHOW OJHOM YKa3aHHBIX B
npunoxeHusax Ne 1,2 k. npaktudueckuMm 3aHATUAM Ne 37-39, peminTh COCTAaBIEHHYIO
3amavy (3a7aHusl JIOJDKHBI OBITh Pa3jIMYHBIMU B Pa3HbIX BapuUaHTax — MOATPYIIAX
y4eOHOM TpyNIbl);

— MOJATOTOBUTH OTUET O BHINOJHEHUH MTPAKTUUYECKON PabOTHI.

3ananue Ne 3 — 0TBeTUTH HA KOHTPOJIbHbIE BONIPOCHI:

1.Packpoiite nonsstue TPAHCITIOPTHAS 3AJTAYA.
TpancnopTHasi 3ajaya — 3aJada COCTABJICHHS ONTHUMAJIbHOTO IUIaHa TEPEBO30K,
MTO3BOJISIONIETO0 MUHUMHU3UPOBATh CYMMAPHBINA KUJTOMETPAXK.

2.Ha3oBuTe BUIABI TPAHCMIOPTHBIX 3a/1a4.

TpancnopTHbIE 3a7a4n JENATCS HA IBA BUJA!

1) TpaHcnopTHas 3ajgada Mo KPUTEPUIO CTOMMOCTHU (OIpe/ieieHue IlaHa MepeBO30K,
py KOTOPOM CTOMMOCTD Tpy3a Obljia ObI MUHMMAJIbHA);

2)TpaHCHOpTHAsA 3a7aya 10 KPUTEPUIO BpeMeHH (0oJiee BaXKHBIM SIBJISETCS BBIMTPBILI
110 BPEMEHM ).
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3.Ilepeuncaure  OCHOBHbIE  JTANbl pPelIeHHSA TPAHCIOPTHOM 3aJa4u
METOAO0M MOTEeHLHuAJIA.
B pemenuu Beaensior 3 srana:
1) onpenenenue nepBoHa4YaIbLHOTO JOIYCTUMOIO Oa3UCHOTO PEIICHNUS;
2) uccrienoBaHMe MOJIYYEHHOTO OA3UCHOIO PEIIEHUS] HAa ONITUMAJIbHOCTD;
3) ompeneneHne HOBOrO 0a3UCHOTO PEUIEHUS C MEHBLIMM 3HAYEHUEM ILEJIEBOM

byHKIIH.

4. Ilepeuuc/inTe OCHOBHbIE JTAaNbl pelleHHs TPAHCIOPTHOH 3aJadMm ¢
NpUMeHEeHUEeM IJIeKTPOHHBIX TA0JIMII.

1. 3anoaHUTH TaOIUIYy U3NIEPIKEK TOCTABKU

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

3. 3anoMHUTH TAOIMILy KOJIMYECTBA TOBAPOB (KOJIUYECTBO TOBAPOB —MaCCUB X):
4.Boiaenuth auanaszoH sueek J7:N10,menkHyTs B moje (uMs)(B JE€BOM 4aCcTU CTPOKHU
dbopmyin), BBECTH UMs MaccuBa X W HaxaTh kiaBuury (Enter).

5.B crpoke (Cymma pnoctaBku) BBecTH (GOpMyJIy pacuera ToBapa, (PaKTUUECKH
JIOCTABJICHHOTO Ka)XJA0My MoTpeoutemnto. [yt aToro BeinenuTh sueiky J11 u BBecTu
bopmyny = CYMM(J7:J10). CxonupoBats popmyiy B auanazon siueex K11:N11.

6. B crpoke (TpeOyemass cymma) BBECTH YHMCJA, COOTBETCTBYIOIIHME KOJUYECTBY
TOBapa, HEOOXOAMMOro KaxJaoMy moTpeouTento. [ns momydeHus OOIIeH CyMMBI
UCIIOJIb30BaTh (DYHKIIMIO (ABTOCYMMA).

7. B xonoHke (BbIBO3 CO CKJIaJa)BBeCTH (popMmyily pacyeTa (PaKTHUECKOTO BBIBO3A
TOBapa C Kaxzaoro ckiaaa. [ns storo BeimenutTh suediky 07 u BBectH (popmyiy
=CYMM(J7-N7). CxonupoBath Gpopmyny B auanaszon 08:010.

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

9. B sueiixy P12 BBectu popmyny kouTposs oduux cymm ECJIM(012:P11).

10. Co3naTth MeHa AJisl [UAra30HOB JAHHBIX MO BBIBO3Y U JOCTaBKE TOBapoB. [lns
ATOTO BBIIENUTHh Auana3oH stueek 06:P10 u BBIMOTHUTH KOMaHIy MEHIO (BCTaBKa)-
(ums)-(co3nate). B npumanoroBoM okHe (co3maTh MMs) HaXKaThb KHOIKY (OK).
BrimmonHUTE aHaornyHble AedcTBU Ut nuamna3ona [111:N12.

3ajanue HA CAMOIIOATOTOBKY (JIOMAIIIHHE 3a/1aHNS):

1. [eransHO mpopadoTaTh, 3aKOHCIIEKTUPOBATh MaTepHUall 3aHATHUS, Pa3MELIEHHBIN
B IUIAH-KOHCIIEKTE (TCOPETHYECKUX CBeACHUsX Mo Teme 3.10), MpHIOKEHHH K
JAHHBIM CBEJICHUSM, B yUeOHUKAX, YKa3aHHbBIX Ha C.2 TEKYIIETro JOKYMEHTA.

2. TloaroroBUTh OTYET O BBINOJIHEHUM MPAKTUYECKUX PaOOT, MOATOTOBUTHCS K
3allUTe JaHHBIX PadoT.

3. IloaroroButhcs K OMpPOCY MO MPOUICHHOMY MaTepHaIy.



