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JlaGoparopuasi pabora Nel
Hcnosib30BaHue 3JIEKTPOHHBIX TAOJMIL VISl pellleHUsI 32/1a4 HA TPAHCIIOPTe

Hens: Hayunthes ucnonb3zoBath cpeactsa Microsoft Excel npu pemenun 3agau
JUHEWHOW ONTUMHU3AalM{, BO3HHMKAKIIMNX B TEXHOJOIMYECKUX IpoLeccax Ha
TpPaHCIIOpTeE.

OCHOBHBIE TTOJOKEHUS
Bonpiryto 4acTh 3ajad ONTUMHU3AIMM HA TPAHCIOPTE MPEICTABISAIOT COOOM
3aJlayd  JMHEHHOTO TMPOTrpaMMHUPOBAHHUSA, T. €. TaKHe, y KOTOPBIX KPUTCPHM
ONTUMHM3AIUN U OTPAaHUYCHHS — TMHCHHBIC (PYHKITHH.
JIist pemieHus 3a1a4 JTMHCHHOW ONTUMHU3AIMH MOYKHO NMPUMCHHTH HAJACTPONKY
Microsoft Excel «Ilouck pemenusi» (puc.l).

MapameTpel NoUcka peLleHua *

il

ONTUMM3MP 0BaTh LIENEEYI0 DYHKLIMIO: e

Aoz OMaKcmMyM @MMHMMy OiHaqumﬂ:

WzmeHAn aueikn NEPEMEHHBIG

B COOTEETCTEMM € OTPAHUYEHUAMMK:

JOoBaEnTe

MzmeHnTE

¥aanute

CBpocHTe

3arpysuTh/COXPaHKUTE

CAenaTh NepeMEHHEIE 623 0rPAHUHEHWI HEOTPULATENBHEIMK

EBméepute MoKck peWweHna AWH, 33434 CUMIIEKC-METO40M e MapameTpei
METO] PELEHMA:

MeTog peweHna

Jna rnagrmx HeNWHERHEIX 33434 MCNONBIYIATE NOWCK PEWEHMA HENMHERHEN 33434 METOL0M

O, AnA MMHERHBIX 33434 - NOWCK PEWEHNA AMHEARHEX 33034 CUMMAEKC-METOA0M, 3 ANA
HErNagKMX 33434 - 3E0NLMOHHEIR NOMCK PEWEHNA,

Cnpaeka Haiiti pewexne 3aKpeITE

Puc.1. Oxno naacrpoiiku Microsoft Excel «Ilouck pemenus»

JlaHHO€ OKHO COJIEPKUT CIIEAYIOIINE MapaMeTphl MPOIEAYPhI TOUCKA PEIICHUS:

«OnTUMHU3UPOBaTh 1EJIEBYIO SYEMKy» - g yKa3aHus ajapeca s4YehKH,
coJieprKallei neneByto GyHKIMIO 3a/1a4u;

«Jdo» - 910 ommus ang BbIOOpAa OJHOTO M3 TpeX MepeKIroyaTenei,
OTIPEIENISIONINX TUIT B3aUMOCBSI3M MEX/Y PEIICHUEM U LIETIEBOM sSUeKOi;

«M3MeHsa SYeMKU MEepEeMEHHBIX» - IS yKa3aHusl s4eeK, KOTOpbI€ JOJKHBI

HU3MCHATHCA B ITPOUCCCC IMONCKA PCHICHUS 3a1a49U,
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«B COOTBETCTBUM C OTpaHUYEHUSIMU» - C TIOMOIIBI KHOMOK «/[00aBUTHY,
«3menuThy», «Ynamutby, «COpocuthy», «3arpy3uTh/COpPOCUTH» yCTaHABIUBAIOTCS
HOBBIE, PEJAKTUPYIOTCS CYLIECTBYIOIIUE WM 3arpyKarTCs U3 IPYTUX CLECHApUEB
OTPaHUYCHUS HA IEPEMEHHBIC;

«BpiOepuTe MeTOA pEIICHHs» - TO3BOJAET M3 CIKHCKAa METOJIOB BBIOpATH
MOAXOASIIMK JIJISL JaHHOM 3aJa4H;

«ITapameTpsl» - 3TO KHOIKA Il U3MEHEHUSI YCIOBUHN peallu3allii BHIOPAHHOTO
METO/1a.

Jna pemenus 3agadn ¢ noOMOWIbO  HaAcTpouku «llowck  pemeHwus»
MpeBapUTEILHO HEOOXOAMMO MOATOTOBUTH paboumii nmuct MS Excel, koppekTHO
pa3MEeCTUTh Ha HEM BCE HCXOJHBIC JaHHBIE, TPAMOTHO BBECTH HEOOXOIUMBIE
dbopmyIbl 1J1s 11e1eBOM QYHKITUU U ISl APYTUX 3aBUCUMOCTEH, BHIOpATh MECTO IS
3HAYEHUW nepeMeHHbIX. CheayeT y4uThIBaTh, YTO PELICHUE JIMHEUHBIX 3aJad B

HaHCTpOﬁKe «Ilouck peuicHus» OCYCCTBILACTCS C ITIOMOIIBIO CUMIIJICKC-METOAA.

[Topsinok BHITIOIHEHUS J1Ta00PATOPHOI pabOTHI:

1. O3HaKOMHTHCS C OCHOBHBIMU TIOJIOKEHUSIMU TPUMEHEHHUS HaJICTPONKH
«ITouck pereHus».

2. OmpenenuTh UCXOAHBIC JaHHBIE M TIOCTaBIECHHYIO 3ajady JJisl CBOETO
BapHaHTa J1abopaTOpHON pabOThl B COOTBETCTBUU C MPUJIOKEHUEM 1.

3. 3yunTh NOCTaBIECHHYIO 3aJ]a4y U 3alUCaTh MAaTEMAaTUYECKYIO0 MOJIETTb.

4. TloaroToBUTh HWCXOAHBIC JAaHHBIE M BBINOJHHUTH BBOJ MaTeMaTHYECKOM
Mozenu Ha tucte MS Excel.

5. [lonyuuTs pelieHre ¢ MoMoIbio HaacTpoiiku «Ilouck pemeHus».

6. Cnenath BBIBOJI 110 pe3yJibTaTaM PEIICHUS 3a1a4Hu.

7. IInCbMEHHO OTBETUTH Ha KOHTPOJIBHBIC BOITIPOCHI.

Copeprxanue oTuera:
1. ITocTaHoBKa 3agaun.
2. MaremaTtuueckass MOJIEIb.
3. Ckpuniot pabouero nucta MS Excel ¢ uCXOHBIMU TaHHBIMH.
4. Cxkpunmor pabouero ynucra MS Excel ¢ dbopmynamu, cOOTBETCTBYIOIIUMHU
MaTeMaTUYeCKON MOJIEIIH.
5. CkpuHIIOT OKHa HajcTpoiiku «Ilonck pemeHus.
6. Cxpunmor pabouero nucta MS Excel ¢ pe3ynbratamu paboThl HaACTPOUKH
«Ilouck petieHus».

7. BBIBOII 1 OTBCTHI HA KOHTPOJIBHBIC BOIIPOCHI
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[Ipumep odopmiieHus otyeTa

[locTanoBka 3a1aun

JIByM morpy34urKaM pa3HOW MOIIHOCTH He 0OoJiee yeM 3a 24 4 HYKHO MOTPY3UTh
Ha nepBor muiomanke 230 T, Ha BTopod — 168 T. llepBbIil MOrpy3UWK Ha MEPBOM
IoLAaAKe MOXeT norpy3uth 10 T B yac, Ha BTopoil — 12 T B yac. Bropoit norpy3uunk
Ha KaXJOW IUIOMIaJKE MOXeT morpy3utb mo 13 T B wyac. CrtoumocTh padoT,
CBSI3aHHBIX C MOTPY3KOM | T MepBBIM MOTPY3YMKOM Ha MEPBOM IIIOLIAJKE paBHA 8
y.€.; Ha BTOpOH — 7 y.€.; BTOPbIM MOTPYy3UYUKOM Ha MEpBOM momanke — 12 y.e.; Ha
BrOpoii— 13 y.e. Hy)xHO cocTtaBuTh miaH paboThl, T. €. HAWTH, Kakoil o0beM paboT
JOJIKEH BBIMOTHUTH KaXIbld MOTPY34MK Ha Ka)JAOW IUIOUIaJKe, 4TOObl CTOMMOCTD
BCeX paldOoT Mo norpyske Obl1a MUHUMalbHOU. CleayeT yuecTb, YTO MO TEXHUYECKUM
MpUYKMHAM BpeMsl pabOThl IEPBOTO MOTPy3YMKa Ha BTOPOM ILIOIIAIKE MOXKET OBITh HE

ooiee 16 u.

MatemaTuueckast MoJieJib
O0o03HaueHHU:
X171 — 00beM paboT, BHITOJHEHHBIN MEPBBIM MOTPY3YUKOM Ha TIEPBOI TUIOIIAJIKE, T,
X12 — 00beM paboT, BHITIOJHEHHBIN MEPBBIM MOTPY3YUKOM Ha BTOPOM IUIOIIAAKE, T;
X1 — 00beM paboT, BHITIOJHEHHBIH BTOPHIM MOTPY3UYUKOM Ha MEPBOH IIJIOMIAJIKE, T;
X2; — 00beM paboT, BHITIOJHEHHBIM BTOPHIM MOTPY3UUKOM Ha BTOPOH IUIOMIAJIKE, T.

eneBas hyHKIMSA:

F=8-x,+7-x,+12-x,, +13-x,, —> min, 1
1 12 21 2
OrpaHuueHus:
X +X21 = 230, (2)
X\, +x22 =168 , (3)
X1, *12
—+—==<24,
10 12 4)
X1, X2
—=4+-—=2<24
13 13 (5)
X1, %21
—4+—=x<24,
10 13 (6)
Xip | X
—=4+-=2<24
12 13 (7)
XL<16
12" (8)
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x,. >0Vi,j .

j =

Ofibem rpysa,T
MpousBoaAnUTENLHOCTLL, T/Y
Mpou3BoANUTENLHOCTLZ, T/4

CrommocTsl, y.e.
CrommocTs2, y.e.

)

D E
Mnowagkral Mnowankra2
230 168
10 12
13 13
8 7
12 13

Uesesan dywkun 0]

MnaH paboT
O6bem pabotl, T
Obbem pabor2, T

OrpaHunyeHna

Cymma obbemoB

Cymma o6bemoBs

Bpema paboTel norpy3ymkal
Bpemsa paboTbl Norpysumnka?
Bpemsa pa6oTbl Ha nnowaarel
BpemaA paboTel Ha niowaake?2
Bpemsa pa6oTbl norp.1 Ha 2 naoul.

230

168

24

24

24

24

=Ri=Ri=Ri=Ri=Ri=Ri=]

16

23 - Auelikmn cofepmalive UCXoAHble AAHHbIe

Morpy3s4unkl
Morpy3s4nk2

Morpys4mnkl
Morpy3s4nk2
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Puc.2. Cxpunmiot padodero aucta MS Excel ¢ uCX0aHbIMU JaHHBIMU

O6bem rpysa,t|230

NMpou3soauTensHOCTL1, T/4|10

NpoussogutensHocTb2, /4|13

CToMmocTbl, y.e.|8

CrtoumocTb2, y.e.[12

Mnan pabot

Obbem paborl, T

O6bem pabot2, T

OrpaHu4eHus

R R N
= O © o ~N o

22

Cymma o6bemos|=CYMM(D11:D12)

Cymma o6bemos
Bpema paboTbl norpy34unkal
Bpems paBoTbl NOrpysumnKa

Bpema pa6oTbl Ha Nowaarel
Bpema paboTbl Ha niowaaKe?

D E
Mnowankal Mnowanka?2

168

12

13

7

13

Llenesan dpyHKUMA ‘:DG*D11+D7*D12+E6*E11+E7*E12

=D2
=CYMM(E11:E12) =E2
=D11/D3+E11/E3 24
=D12/D4+E12/E4 24
=D11/D3+D12/D4 24
=E11/E3+E12/E4 24
=D11/E3 16

Bpems paboTbl norp.1 Ha 2 nnouy.

23 - AYeiiku cogepKalle MCXo4Hble

MaTEMAaTUUYECKOU MOIEIIH.

Puc.3. Ckpunmor pabouero naucta MS Excel ¢ dopmynamu, cOOTBETCTBYIOIIUMHU



MapameTpel NOWCKA PELLEHWA

ONTMMUINPOEATE LENeBYH QyHELIMI: 5D59

do: O Makcumym @) Munumy (O 3HaueHus:

WzmeHan aueiku NEepeMeHHEBRC

SD511:5E512

E COOTERTCTEMW © OFPaHUY 2 HHAMK:

METO] peleHna:

MeTog peweHnAa

HErNagKWX 33034 - BBOHIOLLMOHHhIﬁ NOWCE PELWEHKA,

Cnpaeka HaiiTi peweHmne

n
1!

|
1}

SD515 = SES15

5DS12 =0 AgSasute

SDS17:8D%21 <= SES1T:SES21

SDS16 = SES16 M3meHnIE

SD511 ==0

SES11 =0

SES12>=10 Ypanute
CBpouTe

3arpysuTh/COXPAHUTE
CaenaTb NepeMeHHble B83 OrpaHUYeEH HEOTPMLIATENBHEIMI
Brbepute MoKCK PEWEHNA N1, 33034 CUMIIEKC-METOA0M ke MapameTpel

Jns rnageny HennHeiHERX 33484 MCNONESYITE MOWCK PELIEHNA HENMHERHEIX 33434 METO40M
NI, An8 AMHERHEIX 33434 - NOMCK PEWEHUA NMHERHEX 33434 CUMNAEKC-METOA0M, 3 AnA

33KpEITE

Puc. 4. CkpuHioT okHa HaJaCcTpoiku «Ilouck pemieHus.

B C D E
1 Mnowaaral Mnouwaaxa2
2 O6bem rpysa,t 230 168
3 |Morpy3yunkl MpoussoanTentHoCcTbl, T/4 10 12
4 |orpysuunk2 Mpou3BOANTENBHOCTL2, T/Y 13 13
5
6 |Morpy3unkl CroumocTbl, y.e. 8 7
7 |lMorpy3uunK2 CroumocTte2, y.e. 12 13
8
9 Lenesan d)yHHLI,I/Iﬂ| 3536
10 MnaH pabot
11 O6bem paborl, T 100 168
12 O6bem pabot2, T 130 0
13
14 OrpaHu4eHua
15 Cymma obbemos 230 230
16 Cymma o6bemoB 168 168
17 Bpems pabotbl norpysuukal 24 24
18 Bpemsa paboTebl norpy3umKka2 10 24
19 Bpems paboTel Ha nnoulaakel 20 24
20 Bpemsa pabotbl Ha naowaaKe?2 14 24
21 Bpems paboTbl norp.1 Ha 2 naoul. 8,33 16
22

23 - AYeikM cogepskallme UCXOAHbIE AaHHblE

Puc. 5. Ckpunmor pabouero naucta MS Excel ¢ pe3ynbratamu paboThbl

HaacTpouku «llouck pemeHus».
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BriBox
JUiss MUHUMH3AIMU CTOMMOCTH MOTPY304HBIX padOT MEpBBIA MOTPY34MK Ha
MEpBOM IUIOIIAJKE NOKEeH norpy3uTh 100 T, Ha BTopoil — 168 T, BTOpOW NOTpy34nK
Ha nepBor muomaake — 130 T; ucmosib30BaHWE BTOPOrO MOrpy3yMKa Ha BTOPOM
IUIOLIAJKEe B JAaHHBIX YCIOBUAX HelenecooOpa3Ho. [Ipu TakoM IutaHe MOTpy3KH

CTOUMOCTb paboT coctaBUT 3536 y.e.

KoHTponbHBIE BOTTPOCHI:
1. Kakue cpenctBa MS Excel mno3BonsioT pemarh 3aJadyd  JUHEHHOU
ONTUMU3ALN ?
2. KakoBa nocie0BaTesIbHOCTh CO3JaHUsI OTPAHUYEHUN?
3. Jlns wero npennasHadeHa kHomnka «llapamerprb» B okHe «Ilouck pemeHus»?
4. Kakoit MeToj] TUHEHHOTO0 MPOrpaMMHPOBAHUS MPUMEHSETCS B HAJICTPONKE

«ITouck perenus» s pelIeHus 3a1a4 JUHEHHOW ONTUMU3ALINN?
JlaGopaTopHasi pabGora Ne2

HccaenoBanue 3aBUCHMOCTH MUHUMAJIbHOM CTOUMOCTH PadoThl NOrPy34HKOB
OT OrPAHUYCHHMI HA IUIaH PA0OTHI.

Hens: Hayuutbes npumensats cpeactBa MS Excel npu wuccnepoBanuu

mapaMCcTpOB U OFpaHI/ILICHI/Iﬁ B 3aa4ax JIMHEHHOM OIITUMH3AlINH.

OCHOBHBIE TOJIOKEHUS.
[Ipu BbITIOTHEHUHU MaHHOW pabOTHI CJIEAYET MCIOJIb30BAaTh 3HAHMS, YMEHUS U

HAaBBIKH, TIOJIYYEHHBIE TIPH BHITIOJIHEHUH JJTa00paTopHOM paboThl Nel.

[lopsiok BBITIOJIHEHHUS JTAOOPATOPHON PabOTHI:
1. TloBToputh Marepuan, NpPUBEACHHBIM B JabopaTopHoi pabore Nel mo
UCIIOJIB30BaHUIO HAACTPOUKH «Ilonck pemeHus».
2. Omnpenenuts HMCXOAHBIE [AHHBIE M IIOCTABICHHYIO 3aJady Il CBOETrO
BapuaHTa JIabopaToOpHOU pabOThl B COOTBETCTBUHU C MPUIIOKEHUEM 2.
3. I3yunTh NOCTABJICHHYIO 3a7a4y U 3allACaTh MaTEMAaTUYECKYIO MOJEIb.
4. IlonroToBUTh HCXOJHBIE [AaHHBIE W BBIIOJIHUTH BBOJ MaTEMaTUYECKOU

monaenu Ha nmucte MS Excel.



5. HOHy‘II/ITB peuicHuc C IMOMOIIbBIO HaHCTpOﬁKH «Ilounck peuicHus» A

Kaxzaoro 3HaueHus D, €[l; D], rne D, - U3MEHSAEMOE OIPAHUYEHUE BPEMEHU

paboThl MEPBOIo MOTPY3YMKa Ha BTOPOM IJIOIIAJIKE.

6. IlocTtpouts rpadux 3aBUCUMOCTH F(D) MHUHUMAIbHOW CTOMMOCTH PaOOThI
MOTPY3UHUKOB OT OrpaHUYEHUN Ha IJIaH PabOTHI.

7. Cnenatb BBIBOJ 110 pe3yJbTaTaM peIIeHUs 3aJauH.

8. IIncbMeHHO OTBETUTH Ha KOHTPOJIBHBIC BOITIPOCHI.

Conepxanue oTuera:
1. ITocraHOoBKa 3aa4H.
2. MaremaTtuueckass MOJIEIIb.
3. Cxpuniot padoyero nucta MS Excel ¢ ucxogusiMu 1anHbIMU (puc. 6).
4. Cxpunmior paboyero nucra MS Excel ¢ ¢dopmynamu, cooTBETCTBYIOIUMHU
MaTEMaTU4YECKOU MOJEIIH.
5. CkpuHIIOT OKHa HajcTpoiiku «Ilonck pemeHus.
6. Tabnuua ¢ pe3yabraTaMu ONpEEICHHs 1IeeBON (PYHKIUU MPU Pa3IUYHbIX
3HAYEHUSAX OTPaHUYCHUM Ha BpeMs paboThl morpy3uuka (tadm. 1).
7. QuarpaMma 3aBUCHUMOCTH MUHHUMYyMa LI€JIeBOM (QYHKIHUU OT MAaKCUMaJIbHOTO
BpeMEHU pabOThI MEPBOTO MOTPy3YMKa Ha BTOPOH IIomaake (puc. 7).
8. BbIBO/ M OTBETHI HA KOHTPOJIbHBIE BOITPOCHI.

[Ipumep odopmiienus otyeTa

ITocTanoBka 3aJgauu

N3menss OTpaHUYCHUA BpPCMCHHU pa6OTBI IICPBOTO IIOTPY34YHKA HA BTOpOﬁ

wiomaake B uHTepBane [1; D] ¢ marom 1 4, pemmrth 3amady u3 J1aOOpaTOpHOU

pabotel Nel u mocTpouth rpaguk 3aBUCUMOCTH MHUHUMYMa IIeJIeBOM (DYHKIIMU OT

MAaKCHMAJIBHOT'O BPCMCHU pa6OTBI IICPBOTO MOTPY3YMKaA HA BTOpOﬁ IO aAKC.

MaremaTuueckasd MOJ€EIh

O0o03HaYeHUS:

X11 — 00BeEM pa60T, BBIIIOJIHCHHBIN IICPBBIM ITOT'PY3YHKOM Ha HepBOﬁ IJ1IomaaKe, T,

X12 — 00BeEM pa60T, BBITIOJTHCHHBIN ICPBBIM IIOT'PY3YHKOM Ha BTOpOfI IJIomaakxe, T,

X21 — 00BeEM pa60T, BBITIOJTHCHHBIN BTOPBIM IIOTPY3YHNKOM HaA HepBOfI IJ1IomaaKke, T,

X2o — 00BeEM pa60T, BBITIOJTHCHHBIN BTOPBIM IIOTPY3YHUKOM HaA BTOpOfI IJIomaiakKke, T.

LeneBast GpyHKIMS yKa3bIBA€TCs B COOTBETCTBUU C (hOpMYIIOH 1.
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OrpanuueHuss YKa3bIBAIOTCS B COOTBETCTBUM C (popmynamu 2-7 u 9, B

(dopmyny 8 BHOCUM CIIETYIOIINE U3MEHEHUS:

X
% <D,, (10)
D, =1+(k-1), ke[l;16], (11)
B C D E F G
1 Mnowaaxal MnouwaaKa2 3HaveHuna Dk
2 Obkem rpy3a,t 230 168 1
3 |lMorpy3umKkl MNpoWU3BOAMTENLHOCTLI, T/4 10 12 2
4 [TorpysynK2 MpOWU3BOAMTENLHOCTL2, T/4 13 13 3
5 4
6 |[Torpy3umKkl CroMmocTtbl, y.e. 8 7 5
7 |TTorpysdmnKk2 CTOMMOCTb2, Yy.€. 12 13 6
8 7
9 Llenesan dJyHHLI,Hﬂ| 3536 8
10 MnaH pabor 9
11 Obbem pabotl, T 100 168 10
12 Obbem pabot2, T 130 0 11
13 12
14 OrpaHuyeHumn 13
15 Cymma obbemos 230 230 14
16 Cymma o6bemos 168 168 15
17 Bpema paboTtbl norpy3umnkal 24 24 16
18 Bpema pabotbl norpysumnua 10 24
19 Bpema paboTbl Ha naowaaxel 20 24
20 Bpema pa6oTbl Ha naowaaxe? 14 24
21 Bpema pabotel norp.1 Ha 2 nnouy,. 8,33 16
22

23 - fluelikM cogepallme UCXOAHbIe AaHHble

Puc.6. Cxpunmiot padodero aucta MS Excel ¢ uCX0HBIMU JaHHBIMU

Tabnua 1

Pe3y.HBTaTBI OIIpCACICHUA HCHGBOﬁ q)YHKHI/II/I IIpH pa3JIMIHbIX 3HAYCHUAX

OrpaHUYEHUI Ha BpeMs padOoThI OTPy3UHKa

MaxkcumanbHOe BpeMsi pabOThI IEPBOTO NOrpy34yrKa Ha | 3HaYEHUS 11eJIeBON QyHKUMH F,
BTOpOU rromanke Dy, 4 y.€.
1 3888
2 3840
3 3792
4 3744
5 3696
6 3648
7 3600
8 3552
9 3536
16 3536
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4000

3900

3800

3700

3600

3HaveHue uenesont dyHKUMK F,y.e.

3500 — 77T T T T T T T T

MaKcumanbHoe Bpema paboTbl BTOPOro Norpysymka Ha nepsomn
naowaake D, 4

Puc. 7. luarpamma 3aBUCUMOCTH MUHUMYMa LIEJIEBON (PYyHKIIUU OT

MAaKCHMAJIBHOT'O BPCMCHU pa60T]':>I BTOPOI'O IIOTPY3YHMKa Ha BTOpOﬁ IJI0IIaAKE.

BriBog
['padux 3aBuUCMMOCTM MHHMMYMa 1€JIeBOM (YHKIMM OT MaKCUMalIbHOTO
BpeMEHU pabOThl NEPBOro MOrpy3dYMKa Ha BTOPOW IUIOIIAJKE IOKAa3bIBA€T, YTO
HayuHas ¢ 9 4, MUHUMYM 1IeJIeBOM (DYHKIIMM HE U3MEHseTcs U cocTaBisieT 3536 y.e.
Opnako, ecnu clenaTh OTpaHUYEHHUE Ha BpeMsi paOOThl MEPBOTO MOTpy3dyHKa Ha
BTOpOIl Iomiaske 8 4. U MeHee, HAOJI0JAeTCsi pOCT CTOMMOCTH IljlaHa pPadOTHlI.
CrnenoBaTelibHO, TEXHUYECKHWE NMPUYMHBI MOTYT YBEJIMYUTH 3aTpaThl Ha IMOTPY3KY,

€CJIM BpeMs pa0OoThI MEPBOro MOTpy3yrKa Ha BTOpoi miomiaake D OyaeT Huxe 9 u.

KoHTponbHBIE BOITPOCHI:

1. Kakue cpeactea MS Excel mo3BossoT pemareh 3aayd  JIUHEHHOU
ONTUMU3AIUHU TIPU TIEPUOTUIECKOM U3MEHEHUH OTPaHUYEHUM ?

2. Bo3moskHo 11 B HajcTpoiike «Ilonck pereHus» Tak i3MEHHUTh Kakoe-JI110o 13
OTpaHUYEHUM, YTO TIOCTaBJIEHHAas 3ajgada He OyaeT uMmeTh pemienus? [IpuBenuTte
npuMep Jisi 000CHOBAaHHS OTBETA.

3. Kak nocTpouTh TOYCUHYIO AUATPAMMY?

4. Yem THIl JHUarpaMMbl «TOYEUHAs» OTJIMYACTCS OT THUIA JUATPAMMBI
«rpadux»?

5. Kakuie pa3HOBHUIHOCTH «TOUYCUHBIX» quarpaMm umerorcs B MS Excel?

12



JlaGopaTopHasi pabGora Ne3

IIpumeHenue 3jeKTpOHHBIX Ta0 AU MS Excel s onTuMu3anuu pacnucaHus
COTPYAHMKOB TPAHCHOPTHON KOMIIAHUM.

Hens: Hayuuthcs npumenatrs cpeactBa MS Excel npu pemenun 3amau
COCTaBIICHUS paclucaHus paboThl B TPAHCTIOPTHOW KOMIIaHHUH.

OCHOBHBIE TOJIOKEHUS.
[Ipu BbIIOTHEHUM NAaHHOW PabOTHI CIEAYEeT HCIOJIB30BAaTh 3HAHUS, YMEHUSA U
HaBBIKH, TOJIyYE€HHBIE TPH BBINMOJHEHUH JabopaTopHOi paboThl Nel m Ne2. Jlns

CO3/IaHUsI OrpPaHWYCHUH B MATEeMaTUYECKOM MOJIENU CJIeAyeT HCIOJb30BaTh
dbynkuio «CYMMITPOU3B (maccusl; [MaccuB2]; [MaccuB3];...)».

[Topsiok BBITIOJIHEHHUS JTAOOPATOPHON PabOTHI:

1. [ToBTOpUTH MaTepuan, NpuBeACHHbINA B 1TabopatopHoit padote Nel u No2 mo
UCIOJIb30BaHUIO HaJCTpOorKu «Ilouck pereHus».

2. OmnpenenuTb HMCXOAHBIE JaHHbIE M TIOCTABICHHYIO 3a/Jady Jisi CBOETO
BapuaHTa JIabopaTOpHOU pabOThl B COOTBETCTBUHU C MPUIIOKEHUEM 3.

3. 3yuuTh NOCTABICHHYIO 3a7a4y U 3allUCaTh MAaTEMATUUECKYIO MOJIEb.

4. TloAroToBUTH HMCXOAHBIE JAHHbIE M BBINOJIHUTH BBOJ MAaTeMaTHUYECKOM
Mozenu Ha aucte MS Excel.

5. [lony4uTs penieHue ¢ NoOMOoIIbI0 HaacTpoku «Ilouck pereHus».

6. Cnenath BBIBOJI 110 pe3yJibTaTaM PEIICHUS 3a1a4H.

7. [lucbMEHHO OTBETUTH HA KOHTPOJIbHBIE BOMPOCHI.

Copeprxanue oTuera:
1. IToctaHOBKa 3aa4H.
2. MaremaTuueckass MOJIEIb.
3. Ckpunmot pabouero nucta MS Excel ¢ uCXOHbBIMU TaHHBIMH.
4. Cxpunmor padouero nucra MS Excel ¢ dopmynamu, cooTBETCTBYIOIIUMHU
MaTEMaTU4YECKOU MOJEIIH.
5. CkpuHIIOT OKHa HajcTpoiiku «Ilonck pemeHus.
6. Cxpunmor pabouero nucta MS Excel ¢ pesynpratamu paboThl HaACTPOUKH
«Ilouck petieHus».
7. BeiBOS.
8. OTBeThI HA KOHTPOJILHBIE BOITPOCHI.

13



[Ipumep odopmiieHus otyeTa

[TocranoBka 3aga4m.

Jliist pa®oThl B 0odrce aBTOTPAaHCIOPTHON KOMIAHUK TpeOyeTcsl B OHEIENbHUK,
BTOPHUK U cpeny He MeHee 24 paOOTHHKOB, B 4eTBEpr U cy000OTy — HEe MeHee 22
pabOTHUKOB, B MATHHUILY — He MeHee 20 pabOTHUKOB, OCHOBHOM MUK pPabOTHI
MPUXOAUTCSI Ha BOCKpPECEHbE, MOITOMY B BOCKpeceHbe TpeOyeTcss He MeHee 28
corpynnukoB. [Ipu sTomM noimkeH coOmrogaThes cieAyromuil padounii rpaduk:
KKl COTPYIHUK paboTaeT 5 AHEH B HENEN0 C JABYMS BBIXOJHBIMU MOIPSL.
JlHeBHasi omyata coTpyaHuUkoB coctaBisieT 400 pyO. (0e3 ydera mpeMHaIbHBIX U
KOMUCCUOHHBIX). Onpenenure ONTUMAIbHOE KOJMYECTBO YEJIOBEK B CMEHY IS
oOcny>KrBaHMs ouca aBTOTPAHCIIOPTHON KOMIIAHUH C yY€TOM MUHUMYMa U3JIEpKEK
Ha 3apa0OTHYIO IJIaTy, YUUTHIBAsL YCTAaHOBICHHBIN IpaduK pabOThI epcoHaia.

Marematnueckast MOJEIIb.
O603HaueHus:
j — HoMep rpaduka pabotsr; j=1, 2, ..., 7;
A — matpuia, oTpaxaromas rpaguk padotel («0» - BBIXOAHON neHb, «1» -
pabouuil 1eHb), KaK OKa3aHo B Ta0I. 2.

Tabnuua 2

Martpuiia, oTpakaromias BO3MOXHbIE Tpauku paboThl COTPYTHHUKOB

Jun I'padpuixu paboThl, j
HeJIeIu 4
IIn
Bt
Cp
Yr
IIt
Co
Bc

—t | | e | | | DD |
—_ = = (= OO = DN
—_— = | O O = | = | W
—_ = OO = = =

—_—O O = = = = D
OO ===
O —== = =[O

X;— 9HACJIO COTPYAHUKOB, PAOOTAIONIMX I10 j-My I'padHuKy.
b;— MMHUMAaIIbHOE YHMCJIO COTPYIHHUKOB B j-bIii JICHB.
MuHMMaTbHOE 4YHUCIO COTPYAHUMKOB Ha KaXAbld pabouuil JeHb MOXKHO
MIPEJCTAaBUTh B BUJIE OJHOMEPHOTO MAaCCHBA!
b=(24,24,24,22,20,22,28), (12)
cj — Io4yacoBas oIljIaTa COTPYIHHKA 10 j-My Irpaduky.
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OpHOMEpHBIIT MacCUB MOYACOBOW OIUIATHI COTPYAHMKOB Ha KaXKIblil paOoumii
JICHB:
C = (400, 400, 400, 400, 400, 400, 400), (13)
LeneBast pyHKIMSI — MUHUMYM 3anaT Ha 3apa0O0THYIO IUIATYy:

f(x)= Zc X j — min, (14)

Cucrema orpaHn4eHui Ha O6$I3aTeJIBHBII/I MHUHHUMYM KOJMYECTBA COTPYAHUKOB B
KaXJIpI pabouunii ICHb:

zAUx] >k Vi=12,.., (15)

7
Ya; <X Vi=12,., (16)

x:>0. (17)

J
MapaMeTpsl NOMCKA PeWEeHNA 8
ONTUMHW3MPOBATE LIENEEYHD ByHKLMH: 2159 55
Ao: MakKoimys (@ MuHuMy 3HAaYeHKUA: 0

MzmMeHAR AYeiKkK NepeMEHHBIG

5B510:5H510 55

B LOOTEETCTEMH C OFpaHWYEHWAMIL

SB510:5H510 = yenoe | I ‘
5J52:5)58 » = SIS2:5153 Ao
| MzmeHHTE ‘
| ¥aanuTe ‘
| CBpOCUTE ‘
| 2arpysHTe/COXpaHNTE ‘
V| Caenate nepemerHeie 623 OrpaHUHeHHA HEOTPHLATENBHEIMK
BuibepuTe MoWCK PEWEHMA NWUH, 33484 CUMMNNEKC-METOA0M E| ‘ MapameTpel ‘

METD PElWeHHA:

MeTog peweHna

Ana raagemnx HENWHENHER 33434 MCNOAESYATE NOWCK PELEHWA HEAMHEMHED 3434 METOA0M
ONF, gna AMHERHEIX 33434 - MOWCE PEWEHMA AMHEAHEIX 33434 CUMNAEKC-METOA0M, d 404
HErNAAKNX 33434 - IB0AKLMOHHBIA NOWCK pELIEHNA,

Cnpaeka Haitn peweHne | SaKphITE

Puc. 8. Cxpunmot okHa «Ilouck pemenus»
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. i 1 2 3 4 5 6 7 b

- ITy 0 1 1 1 1 1 0] 24 24

. EBm 0 0 1 1 1 1 1] 24 24

- Cp 1 0 0 1 1 1 1] 24 24

. Ym 1 1 0 0 1 1 1] 22 24

- IIm 1 1 1 0 0 1 1] 20 22

. Co 1 1 1 1 0 0 1] 24 24

- Be 1 1 1 1 1 0 0] 28 28

s Cj 400| 400| 400| 400( 400| 400| 400 13600 | ueneean GyHKIHA

Puc.9. Ckpunmior pabouero naucra MS Excel ¢ pe3ynbraramu paboThl
HajacTpouku «Ilouck peuenus».

Brisog

PaCHpCHCHCHI/IC COTPYAHUKOB I10 pa60‘H/IM Fpa(l)I/IKaM ciacayromec:

6 COTPYOHUKOB paboTaloT 1O pabdouyuM rpapukaM C BBIXOJHBIMU B
MOHEIeNIbHUK-BTOPHUK U YETBEPI-MIATHUILY;

4 cotpyaHuka padoTtaroT 1o rpadukaM ¢ BBIXOJHBIMH BTOPHHUK-Cpea, cpefa-
YeTBEpTr U BOCKPECEHbE-MTOHEIENbHUK;

8 COTpYAHUKOB UMEIOT rpauK padboThl C BBIXOJHBIMU B MATHUILY-CYO0OTY;

2 COTpYJIHUKA — C BBIXOJAHBIMU B CYOOOTY-BOCKPECEHbE.

Bcero ¢upme Ttpebyercs 34 coTpynHHKa, €XEHEJEeNbHbIE 3aTpaThl Ha

3apaboTHyto miaty — 13600 pyo.
KOHTpOBHBIC BOTIPOCHI:

1. YUro Takoe maccus?

2. Ins yero npumensiercs pynkius CYMMITIPOU3B B MS Excel?

3.IloueMy mnOpu ONTUMH3AUUM PACIUCAHUS COTPYAHUKOB C IOMOIIBIO
Hagctporiku MS Excel «llowck pemieHus» HYKHO TMPUMEHSATh OrpaHUYEHUE
«uenoe»?
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JlaGoparopHasi paGora Ne4

Pemrenue TpaHCIIOPTHOM 321a4M € MCIIOJIB30BAHUEM

ABTOMATU3HPOBAHHLIX CUCTEM YIIPABJICHUA.

Hens: Hayuutbes npumensats cpenctsa MS Excel nipu perieHun TpaHCHOPTHOM

3aa4H.

OCHOBHBIE TOJIOKEHMUS.
dopMyIHpOBKAa  TPAHCIOPTHOM 3a7auyd JIMHEWHOrO MNPOrpaMMHMPOBAHUS
Mpe/CTaBlicHa B HAay4YHbIX MCTOYHUKAX [2]. B HaHHBIX METOAWYECKUX YyKa3aHMSX
pacCMOTpEH TMpUMEp peuIeHusT TPAHCIOPTHOW 3aJayd C  HCMOJIb30BAHHEM
aBTOMAaTU3UPOBAaHHBIX cHUCTeM ympaBieHuss [4]. Ha mnepBom »sTame pemieHus
TPaHCHIOPTHOM 3aJjau MPOBOAMUTCS NMpOBEpKa cOalaHCUPOBAaHHOCTU ycioBuil. [lpu
BBITIOJIHEHUU JAHHOW pabOThl CIENYyEeT HCMOJIb30BaTh 3HAHUS, YMEHUS U HABBIKH,
MOJIyYCHHbIE TIPU BBINOJIHEHUH JabopaTopHbix padotr Nel-3. [Ins cosmanus
OTpaHUYECHU B MaTeMaTUYECKOM MOJENH CIeAyeT UCIOJIb30BaTh (PYHKIUIO

«CYMMIIPOU3B (maccugl; [maccu2]; [MaccuB3];...)».

[lopstok BBITIOJIHEHUS JTAOOPATOPHON PabOTHI:

1. IloBTOpUTH MaTepuas, NMpHUBEACHHBIA B jabopatopHbiXx padortax Nel-3 mo
UCIOJIb30BaHUIO HaJCTpOoUKu «Ilouck pereHus».

2. OmnpenenuTb HMCXOAHBIE JaHHbIE M TIOCTABICHHYIO 3a/ady Jii CBOETO
BapuaHTa JIabopaTOpHOU pabOThl B COOTBETCTBUHU C MPUIIOKEHUEM 4.

3. V3yuuTh MOCTaBIEHHYIO 3ajady, 3alucaTb MaTeMaTHYEeCKYl0 MOJENb, a
TaK)Ke MPOBEPUTH COATAHCUPOBAHHOCTh OTPAHUYCHUIA.

4. TloAroToBUTH HMCXOAHBIE JAaHHbIE M BBINOJIHUTH BBOJ MAaTeMaTHUYECKOU
Mozenu Ha aucte MS Excel.

5. [lony4uTs penieHue ¢ NoOMOoIIbI0 HaacTpoku «Ilouck pereHus».

6. Cnenath BBIBOJI 110 pe3yJibTaTaM PEIICHUS 3a1a4H.

7. [lucbMEHHO OTBETUTH HA KOHTPOJIbHBIE BOMPOCHI.

COIIep)KaHI/IC OT4YCTAa.

1. IToctanoBKa 3amayn.
2. MaremaTuueckass MOJIEIb.

3. Ckpuniot pabouero nucta MS Excel ¢ uCXOHBIMU TaHHBIMH.
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4. Cxpunmor pabouero nucra MS Excel ¢ dhopmynamu, cooTBETCTBYIOIIUMHU
MaTeMaTU4YeCKON MOJEIIH.

5. CkpuHIIOT OKHa HajcTpoiiku «Ilonck pemeHus.

6. Cxpunmor pabouero nucta MS Excel ¢ pesynpratamu paboThl HaACTPOUKH
«Ilouck petieHus».

7. BBIBOI.

8. OTBETHI HA KOHTPOJIBHBIE BOIIPOCHI.
[Ipumep odopmiienus otyeTa

[TocranoBka 3a1aun

CocTaBuTh IUIAH TEPEBO30OK IO  JIOCTaBKe Tpedyemoil  MpOoayKLIHUU
NOTpEeOUTENSIM,  MUHUMU3HUPYIOLIUA  CyMMapHble  TPAHCIOPTHBIE  PACXObI.
[Ipou3BOACTBO MPOJIYKIMHU OCYIIECTBISETCS HAa YEThIpEX MPEANPUATHSIX, a 3aTeM
pa3Bo3UTCs B 5 MyHKTOB notpediienud. [Ipeanpusatus MoryT BbIlTycKaTh B IeHb 235,
175, 185 u 175 enunun npoaykuuu. ITyHKTBI moTpeOlieHHS TOTOBBI MPUHUMATH
exenneBHo 125, 160, 60, 250 u 175 eaunun npoxykunu. CTOMMOCTH NMEPEBO3KH
€AUHUIIBI TPOAYKIUHU (B Y. €.) C IPEINPUATUN B MYHKTHI NOTpeOICHUS NMpPUBEICHA B

Tabm1. 3
Tabnuma 3
TpaHcOpTHBIE PacXoAbl HA IEPEBO3KY SAUHUIIBI TPOTYKITUH
[IpousBoauTtenu [ToTpeburenu
1 2 3 4 5
1 3,2 3 2,35 4 3,65
2 3,0 2,85 2.5 3.9 3,55
3 3,75 2.5 2.4 3,5 3,4
4 4 2 2,1 4,1 3,4
MatemaTuueckast MOJI€b.
O06o3HaueHus:

1 — KOJIMYECTBO TIPOU3BOUTEICH;

m - KOJINYECTBO MOTPEOUTENEH;

X;;— KOJTMYECTBO €AMHHIL IPOAYKIMHU, IOCTABISIEMOE OT i-I'0 IPOU3BOJUTENLS j-
My MOTPEOUTEIIO;

b;— xonn4ecTBO eAMHUIL IPOAYKIMHU, TPeOyeMoe j-My IOTPEOUTEINIO B ICHB;

b= (125, 160, 60, 250, 175), (18)

@; - KOJIMYECTBO EAMHHUIL TPOIYKIUH, IPOU3BOIUMOE i-bIM IPOU3BOIUTENIEM B

JICHD;
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a=(235,175, 185, 175), (19)
Cjj — CTOMMOCTb IIEPEBO3KH €AMHUIIBI TPOAYKIHH OT i-FO IPOU3BOAUTENS j-My
NOTpeOUTEINIO0, B COOTBETCTBUHU C Ta0I. 3;
LeneBas pyHKIMA:

n m
f(x)=2 2¢jx; —> min, (20)
i=1 j=1
OrpaHuueHus:

n
2x;=b;  Vj=12,..m, (21
i=l1

m
lej =q; Vi=12,.,n, (22)

ITpoBepka cOanaHCUPOBAaHHOCTHU:

n m
Zai = b] =770eo0. . (24)
i=1 =1
MapaMeTpsl NOWCKa PELIEHHS 23
ONTHMHIMPOEATE LEASEYH DYHKLMID: 5Gs510| ERz
Jo: Makcrmym @ MuHuMy IHAYEHWA: 0

smeHsa aueikn MEPEMEHHBI

5B56:5F59 555

E COOTERTCTEMK C OTPAHWHEHWAMM:

SBSE:SFS9 ==10

5B510:5F510 = SBS1:5F51 ‘ A |

$G56:5G59 = 5G52:5G55
| MsmennTe |
| ¥aanuTte |
| CBpocnTe |
| 3arpysvTe/C0XPaHUTE |

CaenaTte NeEpeMeHHblE B3 0rpaHMHeEHKI HEOTPMLATENEHEIMM

BribepuTe MoKcK pEWEHMA HENMHEMHBIX 33834 MeTogom O IZ| MapameTpel
METOJ PELIEHMS:

MeTog peweHWa

Ana raagknx HENMHERHBIX 33434 MENOABSYIATE NOWCK PEWEHMA HEAMHERHEIX 33534 METOA0M
OMI, ANA NMHERHEX 3334 - NOMCK PEWEHWA AMHERHEX 33434 CUMMNSKC-METOA0M, 3 ANA
HErNAgKME 33434 - B0 LUMOHHEI NOWCK PELIEHME,

Cnpaeka Hainti peweHne | 3aKpeITE

Puc. 10. Ckpunmor oxkHa «Ilouck pemeHus»
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A B C D E F G

1| by 125| 160 60| 250 175| ai
2| Cij 3.2 3| 2.35 4| 3.65 235
3 3| 2.85| 2,5 39| 3.5 175
4 3,75 2.5 24| 35 34 185
5 4 2l 2] 41| 34 175
5 | Xij 0 0 60 65| 110 235
7 125 0 0 0 50 175
8 0 0 185 0 185
9 0| 160 0 0 15 175
10 125 160 60| 250] 175 2373.5

Puc.11. Cxpunmot padouero nucrta MS Excel ¢ pe3yiapraTamu paboThl

HajacTpouku «Ilouck peuenus».

BriBox

OT nepBOro MpoOU3BOAUTENS TPETbEMY, YETBEPTOMY U MSATOMY MOTPEOUTENSIM
caenyeT noctaButTh 60, 65 u 110 enuHUI NPOIYKIIMU COOTBETCTBEHHO.

Ot BTOpPOro MpOU3BOAUTENS NEPBOMY MOTPEOUTENIO CIEAYeT MOCTaBUTH 125
€IUHUL IPOAYKIMH, a aToMy — 50.

OT Tperbero MpOU3BOAUTENS UYETBEPTOMY TmoTpeduTento — 185 enunun
MIPOYKIIUH.

OT 4eTBepTOro MPOU3BOJUTENSI BTOPOMY U mATOMY noTpebutensm — 160 u 15
€IUHUL IPOAYKIUU COOTBETCTBEHHO.

3aTpaThl HA TPAaHCHOPTUPOBKY MPOAYKIMH MO MOJYYEHHOMY IUIaHY COCTaBST
23735 y.e.

KoHTposnbHBIE BOITPOCHL:
1. Yto Takoe TpaHcnopTHas 3agaya?
2. UYem otinyaetrcs cOadaHCUpOBaHHAs TPAHCIOPTHAs 3ajaya (3aKkpbiTasi) OT
HecOalaHCUPOBAHHOU (OTKPHITOH)?
3. Kak kiaccupunupyoTea 3aa9u ONITUMHUABAIH ?
4. Yto 03HAYAET MOHIATHUE «JIMHENHAS MOJIEIIL ?
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JlaGoparopHasi paGora NeS
NnenTudukanus mrpux-Koa0s
Lenp: M3yyeHne mTpux-KoI0B, KaKk CpeICTBA aBTOMAaTU3UPOBAHHOIO YYETA.

OCHOBHBIE TOJIOKEHUS

JIuHeHBIMUM HA3BIBAIOTCS IITPUX-KOJIbI, YUTAEMbIE B OJJHOM HaIlpaBieHUH (110
ropuszonTanu). Hambonee pacnpoctpaneHnnsie nuHelHble cuMmBoiuku: EAN, UPC,
Code39, Codel28, Codabar, Interleaved 2 of 5. C momolmpio mMTPUXOBOTO KOJIa
3amrdpoBaHa MHPOpMALMA O HEKOTOPHIX Haubosee CYIIEeCTBEHHBIX MapaMeTrpax
npoaykuuu.  Haubosiee  pacnpocTpaHEHHBIMH — SABJISIIOTCS  aMEpPUKaHCKUMN
yHUBepcanbHbli ToBapHbIM mTpux-koa UPC u EBponelickas cucrema KOOUPOBAHUS
EAN, B Ttom uucne EAN-13, EAN-128, UPC-A, UPC-E u 14-pa3psanbiii Kox
TpaHcropTHOU ynakoBku ITF-14.

CornacHo TOW WM WHOM CHUCTEME, KaKIAOMY BUAY HW3JACIHS MPHUCBAUBACTCS
cBOl HoMmep, cocrosmmii wyame Bcero u3 13 uudp (EAN-13). Hexotopsie
XapaKTePUCTUKH IITPUX-KOJIOB IPUBEEHBI B Ta0. 4.

Tabnuua 4
XapakTepuCTUKU MITPUX-KOJOB
XapakTepuCTUK Kon
a 2u3 5 1ATA GS1-128 EAN-13
KonnuectBo 4 16 13
CUMBOJIOB
JlonycTtumble «. 7g” ASCII-cumBonsl B | “07..79”, 12 uudpsr + 1
3HAKH h nuanaszone 0..127 KOHTPOJILHOE YUCIIO

cneBa/cnpana: 10X, | cnea/cnpasa: 10X,

30Ha TUILLIHUHBI ciesa: 11X, cpaBa: 7X

min. 4 qrorima min. Y4 qrorima
I
HpuHa X>=0.19 MM X >=0.19 MM X=0.33mm

Moy X

KOHTpOJIBHaH AdBTOMATHUYCCKHU I10
I/I(l) a I10 HECT BC OCHHOM 1o aJIFOpI/ITMy

op P Y ¢CDEAN13

YMOJTYaHHIO ANTOPUTMY

msoopacerae | ININIMIMEINE | (FEARTLAWMANIRLE “‘H“ “H m H “
12345 EAM1Z28

0" 725272 720776
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Kon 2 u3 5 sBnsercs KOIOM CaMOKOHTPOJS, MOAJIEPKUBAET UYTEHHE Ha
paccTossHUM OoJibiie 1 M W MOXeT ObITh HameyaTaH OYeHb MPOCTBIMH METOJAMHU
neyaTw, HCIONb3yeTcss g 0o0paboTKM Oaraxka B MPUIIOKEHHUSAX BO3IYIIHOTO
tpancnopta (IATA -MexayHapoiHOe areHTCTBO BO3AYLIHOTO TPAHCIIOPTA).

Kon GS1-128 wucnone3yercs i MapKUPOBKH TPAaHCIOPTHBIX €IUHUI] B
1enoykax nocraBok. [lomumo apTukyna, OH KOAUPYET KOJUYECTBO, BEC, LIEHBI, JaThl
U APYTyI0 HH(OpMALKIO B CTPYKTYPUPOBAHHOM BUJIE.

Kon EAN-13 3apesepBupoBan aiisa opranusanuu International Article Number
(6piBmIeit European Article Number (EAN)), Haxopsmielicss B BEACHUN OpraHU3aIllUuN
no cranaaptuzanuu GS1. Homepa, 3akoanpoBansbie B ITpux-kojibl EAN, n3BecTHbI
KaK HoMepa riao0ainbHbIX TOproBbix no3uiui, ans EAN-13 onu nassiBatotcss GTIN-
13. EAN 13 wucnonb3yercsa i YHUKAJIbHOW WJAECHTU(GUKAIUU U3AEIUN WK
MPOJIYKTOB, YacTO MPOAABAaEMbIX B PO3HUYHBIX TOPTroBbIX Toukax. Komupyrorcs 2-
3HAYHBIN KOJ CTPaHBbl, S-3HAYHBIN KOJ IIPOU3BOAUTENS U S-3HAYHBIN KOJ IPOAYKLUH.
KoHTponbHas nu@pa BBIYUCISAETCS aBTOMAaTUYECKH, €CIM OHa HE YyKa3aHa BO
BXOJIHBIX JJAHHBIX, T.€. IPU CO3[IaHUHU KOJ]a UCTIOJB3YIOTCS TONbKO 12 udp.

[Ipumep BBIYUCHEHHUS KOHTPOJIBHOM HUGPHI ISl ONpEAeNeHUs MOJIMHHOCTH
ToBapa 1o koxy 4820024700016:

1. CnoxuTh UUQPHI, CTOAIIME HA YETHBIX MecTax: 8+0+2+7+0+1=18.

2. Ilonmy4eHHYI0 CYMMY YMHOXUTb Ha 3: 18x3=54.

3. CnoxuTh U@pHL, CTOSIINE HA HEYETHBIX MECTaX, 0€3 KOHTPOJIbHOU LIU(PBHI:
4+2+0+4+0+0=10.

4. CnoxxuTh 4nciia, yKa3aHHbIE B MyHKTax 2 1 3: 54+10=64 .

5. OTOpOCUTH AECATKU: MOIYUUM 4.

6. 13 10 BeIYeCTh YKCIIO. OJYYEHHOE B IMyHKTE 5: 10-4=6.

ITocnenoBaTeNbHOCTD BBIIOJTHEHUS J1a60paTopH0ﬁ pa6OT]':>Il

1. O3HaKOMUTBCS C ONMMCAHUEM IITPUX KOAOB [5].

2. IonyunTh HA0OP HCCIIENYEMBIX IITPUX-KOJIOB Y IIPETIO1aBaTENS.

3. 3anoaHUTh JUCT UCTIBITAHUM, B COOTBETCTBUU C MPUIIOKEHUEM 5, Ta01. 9
4. IIucbMEHHO OTBETUTH HA KOHTPOJIbHBIE BOMPOCHI.

KOHTpOJIBHBIe BOIIPOCHI:

Kakune mrpux-kKoapl HA3bIBaIOTCS TUHEUHBIMU?

Kakune mrpux-koasl Ha3bIBAIOTCS JBYXMEPHBIMU?

B kakux JIMHEMHBIX KOJIaX MIMpPUHA MTpo0esia He UMEEeT 3HaYeHUs ?
B kakux KoJax HET KOHTPOJBHOIO Yncia?

Kakoli ko1 Ha3pIBaeTCsA KOJIOM TPAHCIIOPTHOM yaKOBKHU?

NhAELD =
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Ipunoxenune 1
Hcxoanbie naHHbIe 1/ 1a00paTopHOil padoTsl Nel

[TocTtanoBka 3aiaun K tabopaTopHoi padote Nel.

JIByM morpy3uumkaMm pa3HOW MOIIHOCTH He Oosnee yeM 3a T yacoB HYXKHO
Morpy3uTh Ha nepBoi miomaake Q1 T, Ha Bropoit — Q2 1. IlepBbIii mOrpy34uK Ha
NEepBOM MIIoIaAKe MOXKET nmorpy3uTs P1 1/4, Ha BTOpoit — P2 1/4. Bropoit nmorpy3uuk
Ha JIByX IUIOHIaJKaX MOKET norpy3uth 1no P3 u P4 1/4, coorBercTtBeHHO. CTOMMOCTD
paboT, CBSI3aHHBIX C MOTPY3KOM 1 T MepBBIM MOrPY3YMKOM Ha MEPBOM IJIOLIAIKE
paBHa Cl y.e.; Ha BTopoil — C2 y.e. CroumocTh paboT AJiE BTOPOTO MOTPy3yHKa
paBHa C3 y.e. Ha nepBoil miomaake u C4 Ha Bropoil. HyXHO cocTaBUThH IJIaH
paboThl MOTrPY3YMKOB, YTOOBI CTOMMOCTh BCeX pabOT 1o Tmorpy3ke Obuia
MHUHUMaIbHOU. ClIeIyeT y4eCTh, UTO M0 TEXHUYECKUM MMPUYNHAM NEPBBII NOTPY3UUK
Ha BTOPOU IUIOMIAJKE JOJKEH paborarh He Oojiee D uacoB. 3HaueHUs yKa3aHHBIX

[IapaMeTpoB, CIEIYET B3SATh U3 Ta0J. 5-6 B COOTBETCTBUM C BAPUAHTOM 3aJIaHUS.

Tabnuua 5
3HaueHus mapaMeTpoB i BapuaHToB 1-12 k maboparopHoii padore Nel

Bapuant 1 2 3 4 5 6 7 8 9 10 11 12
T 24 25 22 23 24 26 27 28 25 22 29 28
Q1 225 | 230 | 235 | 225 | 240 | 230 | 245 | 250 | 255 | 250 | 290 | 270
Q2 170 | 175 | 165 | 175 | 180 | 185 | 180 | 175 | 190 | 185 | 195 | 210
P1 9,5 10 [ 10,5 11 | 11,5| 12 |12,5| 13 | 13,5| 14 | 145 | 15
P2 11,5 12 | 12,5 13 | 13,5 14 | 145 15 | 155 16 | 16,5 | 17
P3 12 13 12 13 14 13 15 | 13,5 ] 13 15 15 16
P4 11,5 | 12 13 14 15 | 155 16 | 155 | 16 | 155 | 16 15
Cl 85 | 86 | 87 | 88 | 89 9 92 | 94 | 96 | 9.8 10 11
C2 6,5 7 7,5 8 85 | 85 9 10 9 8 8,5 8
C3 1,10 1,2 p1,3 | 11,4 | 1,7 | 12 | 12,3 | 12,6 | 12,9 | 12,2 | 11,5
C4 12 11 10 9 8 7 6 7 8 9 10 11
D 16 15 14 17 18 20 19 15 20 12 22 20
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Tabnuua 6
3HaueHus mapaMeTpoB i BapuaHToB 13-24 k naboparopHoit padote Nel

Bapuanr | 13 14 15 16 17 18 19 20 21 22 23 24
T 25 22 24 25 23 26 21 26 24 25 24 22
Ql 255 | 240 | 245 | 250 | 230 | 220 | 215 | 225 | 230 | 235 | 230 | 220
Q2 190 | 185 | 180 | 180 | 175 | 180 | 175 | 170 | 190 | 185 | 180 | 185
P1 145 14 | 13,5 13 | 12,5} 12 | 11,5 | 11 | 10,5 ] 10 | 9,5 9
P2 16,5 16 | 155 | 15 (145 14 | 13,5 13 | 125 | 12 | 11,5 | 7
P3 145 15 | 13,5 14 | 12,5 13 14 | 13,5 ] 11,5 ] 12 13 10

P4 14 14 14 12 13 13 12 | 11,5 12,5 | 11 10 12
Cl1 12 13 12 11 (10,8 | 10,6 | 10,4 | 10,2 | 10 | 9.8 | 9,6 | 9,4
C2 9 10 8 10,8 | 11,2 | 11,6 | 12 | 12,4 | 12 11 11 12

C3 10,8 | 11 10 9 8 7 8 9 7 8 9 10
C4 12,5 12 9,5 11 | 10,5 ] 10 9,5 10 8,5 9 7,5 7
D 19 14 17 15 13 15 12 20 13 18 17 10

Ipunoxenue 2
Hcxoanbie naHHbIe 1/ 1200paTOPHOIl padoThl Ne2

[TocTtanoBKka 3a1aun K jabopaTopHor padoTe Ne2.

N3mensst orpaHuveHuss BpEeMEHH pabOThl IMEPBOro IMOrPYy3dYMKa Ha BTOPOM
miomaake B uHtepBaie [1; D] ¢ marom 1 4ac, pemuTh 3aady u3 JaboOpaTOpHOM
pabotel Nel u moctpouTh rpadukK 3aBUCMMOCTH MHHHUMYMa II€JICBOM (DYHKIIUU OT
MaKCHMAJIbBHOTO BpPEMEHU pabOThl IMEPBOr0 MOTPy3dMKa HAa BTOPOM IUIOIIAJIKE.
[Tapametp D B34Th U3 Tab1. 5 U 6 B COOTBETCTBUU C BApUAHTOM 3a/IaHUS.

IIpunoxenue 3
Hcxoanbie 1aHHbIE /19 J1a00paTOPHON padoThl Ne3

[TocTtanoBKka 3aaun K jabopaTopHor padoTe Ne3.
Heo6xoauMo cocTaBUTh ONTUMANIBHBIA TpaduK padOThl CIIyXKalmux (UPMBI,
3aHMMAalOIIeicsl rpy30MepeBO3KaMu, C Y4€TOM MUHUMYyMa U3JEPKEK Ha 3apabO0THYIO
IJIaTy, YYUTHIBas YCTAHOBJICHHBIM rpaduk padoTel mepcoHana. M3BecTHO, 4TO B

odpuce Gupmbl TpeOyeTcs B MOHEAETBLHUK - YeTBepr He MeHee X1 paOOTHHKOB, B
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MATHULY U cyO00TYy — He MeHee X2 pabOTHUKOB, B BOCKpECeHbe — HEe MeHee X3
PabOTHHUKOB.

[IpuyeM noKeH COOMIOAATBCA CIEAYIOMMK pabouuil rpaduk: KaxIablid
COTPYIHUK paboTaer 6 JHEH B HENENI0 C OAHUM BBIXOAHBIM. /[HeBHas oruiata
corpynHukoB coctaBiuser Cl py06. s rpadukoB paboThl ¢ BBIXOJHBIMU B CyOOOTY
K BockpeceHbe U C2 py0. — ¢ BBIXOJHBIMU B Jipyrue JHU (06e3 ydera npeMuaibHbIX
1 KOMUCCUOHHBIX). MI3MeHuTCs 1 rpaduk paboThl IEpCOHAIA, €CJIM JHEBHAS OIuIaTa
TUTsL Beex coTpyaHukoB oynet C3 py6.?

3HaueHUs MapaMeTpoB, YKa3aHHBIX B 3ajaue, CleayeT B3sATh U3 Talda. 7 B

COOTBCTCTBHUU C BAPUAHTOM 3a/ldHU.

Tabnuma 7
3HadyeHus MapaMeTpoB K jabopaTopHoi paboTe Ne3

Bapuant X1 X2 X3 C1 C2 C3
0 8 10 12 600 650 600
1 9 11 13 610 660 610
2 10 12 14 620 670 620
3 11 13 15 630 680 630
4 12 14 16 640 690 640
5 13 15 17 650 700 650
6 14 16 18 660 710 660
7 15 17 19 670 720 670
8 14 15 18 680 740 685
9 12 13 16 690 760 700
10 10 12 15 700 780 715
11 11 13 14 650 700 650
12 12 14 16 660 710 660
13 13 15 18 670 720 670
14 14 16 20 680 730 680
15 15 17 22 690 740 690
16 14 16 20 680 750 680
17 13 15 18 670 760 670
18 12 14 16 660 770 660
19 11 13 14 650 780 650
20 10 12 15 640 790 640
21 9 11 13 630 800 630
22 10 13 15 610 760 610
23 11 15 17 590 720 590
24 12 16 18 570 680 570
25 13 17 19 550 640 550
26 12 16 18 560 650 565
27 11 15 17 570 660 580
28 10 14 16 580 670 595
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Ipunoxenue 4

Hcxoanbie 1aHHbIe 1JIA 1a00paTOpHOI padoThl Ned
CocTaBuTh IJIaH TEPEBO30OK MO JOCTaBKE TpeOyeMoW MPOIYKLUHMH B ITYHKTHI
noTpedsieHNsl, MUHUMU3UPYIOIIUNA CyMMAapHbIE TPaHCIOPTHbIE pacxoiabl. McxomaHbie

HaHHBIC CJICAYCT B34ATH U3 Ta01. 8 B COOTBETCTBHHU C BaApHAHTOM 3adaHUAA.

Tabaura 8
3HadyeHus MapaMeTpoB K jabopaTopHoi padote Ned
Bapnanr 1
CTOI/IMOCTI) HepeBOSKI/I CANHUIIBI |
[Tpennpusrus ~DOAYRI Obrem
[TynkTbl HOTpEOICHUSA [IPOU3BOJICTBA
1 2 3 4
A 5 1,8 6 6 30
B 1 5,1 8 2 42
C 3,5 6 3 3,1 10
D 2,2 4.9 1,3 4 16
E 3 7 8,95 1 10
Obpemer 20 38 30 20
noTpeOneHus
Bapwnanr 2
CTOI/IMOCTI) HepCBO3KI/I CANHUILIBI |
POAYKIHH O6beM
Hpennpusrus [TynkTel moTpebieHus [IPOU3BOJICTBA
1 2 3 4
A 2,3 7 6 8 15
B 2 1,3 1 2,5 55
C 4,9 4 4 1 12
D 2 8 1 4 18
E 3 2,1 1,2 5 17
Obvews: 35 35 15 32
noTpedaeHus
Bapwnanr 3
CTOI/IMOCTI) HepCBO3KI/I CANHUILIBI |
POy KIIMK1 O0beM
Hpennpusrus [TynkTer moTpebieHus [IPOU3BOJICTBA
1 2 3 4
A 4 2 41 6 17
B 5 2,5 2 3 73
C 3 4 3 4,2 22
D 5,1 3 2 7 33
Obpemer 20 25 80 20
noTpeOneHus
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[Iponomxenue Tadm. 8

Bapuanr 4
CTOMMOCTD MEPEBO3KHU €AMHHIIBI
OPOAYKIIUU O0BeM
[Tpennpusatus
[TyHKTBI OTpEOICHHS POU3BOJICTBA
1 2 3 4
A 1,7 3 4 6 23
B 5,2 2,6 9,8 3 27
C 3 2 1 4 52
D 6 5 2.5 7 18
Obneme! 32 18 60 10
noTpeOieHus
Bapuanrt 5
CTOMMOCTD MEPEBO3KHU €AMHHIIBI
IPOAYKIIUU O0BeM
[Tpennpusrus
[TyHKTBI OTpEOICHHS HPOU3BOJICTBA
1 2 3 4
A 6 2 4,8 3 20
B 8 4 5 8 30
C 5,5 2 3 7 14
D 5 6 8,2 4 23
E 1,8 9 7 6 30
Obneme! 40 | 30 35 12
noTpeOieHus
Bapuasnt 6
CTOMMOCTD MEPEBO3KHU €AMHHUIIBI
IPOAYKIIUU O0BeM
[Tpennpusatus
[TyHKTBI OTpEOICHHS HPOU3BOJICTBA
1 2 3 4
A 6,2 1 4,2 5 17
B 2 4 5,1 8 30
C 5 8 3 4 27
D 2 4 9 2 20
E 4 2,75 2 1 26
Obneme! 45 30 25 20
noTpeOneHus
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[Iponomxenue Tadm. 8

Bapuant 7
CTOMMOCTD MEPEBO3KHU €AMHHIIBI
OPOAYKIIUU O0BeM
[Tpennpusatus
[TyHKTBI OTpEOICHHS HPOU3BOJICTBA
1 2 3 4
A 4 9 1 3 38
B 2 5 5 6 20
C 2 5 10 4 30
D 3 7 2 6 32
Obneme! 18 50 22 30
noTpeOneHus
Bapuant 8
CTOMMOCTD NIEPEBO3KHU €AMHHIIBI
NPOAYKIIUU O0neM
[Tpennpusrus
[TyHKTBI OTpEOICHHS HPOU3BOJICTBA
1 2 3 4
A 4 9 4 7.4 20
B 2 8 5 1 10
C 7 2,2 1 4 30
D 2.5 6 10 6 45
Obneme! 48 10 35 12
noTpeOneHus
Bapuant 9
CTOMMOCTD MEPEBO3KHU €AMHHUIIBI
IPOAYKIIUU O0beMm
[Tpennpustus
[TyHKTBI OTpEOICHHS HPOU3BOJICTBA
1 2 3 4
A 6,3 8,6 1 5 15
B 2.5 7 5 7 30
C 4 5 11 8 40
D 1 5 4 5 35
Obneme! 24 30 26 40
noTpeOneHus
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OxkoHuaHue T1adi. 8

Bapuant 10
CTOMMOCTB TIEPEBO3KH €MHHUIIBI
OPOAYKIIUU O0BeM
[Tpennpusatus
[TyHKTBI TOTpEOICHUS TIPOM3BO/ICTBA
1 2 3 4
A 7,3 9 3 10 14
B 3 10 5 9 30
C 7 11 3 2 20
D 8 5 9 2 32
E 4,8 9 10 5 16
OO6bembI 60 10 20 -
noTpedaeHus
Bapuanr 11
CTOMMOCTb TIEPEBO3KH €MHUIIBI
OPOAYKIIUU O6nem
[Tpennpusrus
[TyHkTHI IOTpEOICHUS TPOU3BOJICTBA
1 2 3 4
A 6,3 8 5 11 12
B 4 11 7 9 24
C 7 3 5 8 32
D 5,5 10 1 32
E 5 8 11 5 30
O6Bembl 70 10 30 20
noTpeOneHus
Bapuanrt 12
CTOMMOCTb TIEPEBO3KH €MHHUIIBI
IPOAYKIIUU O6bem
[Tpennpusatus
[TyHkTHI IOTpEOICHUS TIPOM3BOJICTBA
1 2 3 4
A 4,2 10 5 9 17
B 5 8 5 9 33
C 6 4 7,3 20
D 7 5 11 4 12
E 3 11 8 5 20
Obremer 35 20 30 17
noTpeOneHus
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Hcxoanbie 1aHHbIE /15 J1a00paTOPHO padoThl NeS

Hpuioxenue 5

Tabnuua 9
O6paszelr 1UcTa UCTIBITAHUI
Tun
KomnuecTso
TPUX- [Ipunoxxenue
YUTAEMBIX Tun mrpux- Pesynbrar
Ne O6pazen KoJa Pacmm¢poBka kona TSt
YeJIOBEKOM KoJa CKaHMPOBAHUS
(1D, CHMBOTO CKaHUPOBAHUS
HUMBOJIOB
2D) .
[Tpumep 1D 13 EANI3 464 - cTpaHa IPOUCXOKIACHUS Scan3.1 Maunfeld
(M3roTOBUTENS WIN IPOJABIa) MPOIYKTa EGHG.32.2CB/G
Poccus
0020 — mpeanpusiTHe -U3TOTOBUTEITH
‘ 99196 - HaumeHOBaHME TOBapa, €ro
464002 99] 6 HOTPEOUTENLCKHE CBOWCTBA, pa3MepHl,
Macca, I[BeT
2 - KoHTpOJIbHAs U (ppa
100—{((6+0+2+9+1+6)*3+(4
+4+0+0+9+9) mod10)} =2
1
2
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