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1 Hessp, nuiannpyemMble pe3yabTaThl 00y4eHHs 110 AUCHHUIINHE (MOLYJII0)

enp AMCUMIIMHBI — MOATOTOBKA OOYYAIOMIMXCA K PELICHUIO CJIOXKHBIX MpoOieM,
TpeOYIOIMUX MCHOJIB30BAHUSI METOJOJIOTMM CHUCTEMHOI'0 aHajiu3a TPAHCHOPTHBIX CUCTEM H
MPOLECCOB U (POPMHUPOBAHUIO YMEHUN ONpEAEATh MapaMeTpbl ONTUMU3ALMHU JIOTUCTHUYECKUX
TPAHCIOPTHBIX LIETICH U 3BEHbEB C YUYETOM KPUTEPUEB ONTUMAIBHOCTH

3ajaun JUCUUIIIIUHBIL:

Hay4UTh ONPENIEATh NOTPEOHOCTH B: Pa3BUTHH TPAHCIIOPTHOM CETH; OJABHKHOM COCTaBE
C Y4YeTOM OpraHHu3alMy M TEXHOJOTHMH IEepPEeBO30K, TpeboBaHUU obecreueHHus O0e30MacHOCTH
IIEPEBO30YHOI0 MPOLECCa;

HAy4YUTh AHAJIU3UPOBATH CYIIECTBYIOIIME M pa3pabaThiBaThb MOJEIH IMEPCHEKTUBHBIX
JIOTUCTUYECKUX  TMPOLECCOB  TPAHCHOPTHBIX  NPEANPUSITHI;  HAYYUTh  BBIIOJHATH
ONTUMHU3ALMOHHBIE PACUETHI OCHOBHBIX JIOTHCTUYECKHUX MTPOLIECCOB

[TnaaupyeMbIMu pe3yibTaTaMi 00YYEHUS 0 TUCIUIUIHMHE (MOIYIIIO), SIBISIFOTCS] 3HAHUS,
yMeHHUsl, HaBbIKU. [lepeueHp MmiaHupyeMbIX pe3ysbTaToB OOyYeHUs MO JUCHUILUIMHE (MOIYIIO),
COOTHECCHHBIX C IUIAHUPYEMBIMH pe3yJIbTaTaMHd OCBOCHHUS 00pa30BaTENbHON IMPOTrpaMMBl,
npeJcTaBieH B Tabnuie 1.

Tabmuna 1 — Komnerennun, popMupyeMbie B pe3ylibTaTe W3Y9eHUS TUCIUITHHBI (MOTYJIs )

PeSyJ’IBTaTBI O6y‘IeHI/I$I 10 TUCIHUIITIMHE

Konu Kon u
Hassanne (dbopmynupoBka
OIIOI BO, | bopmymupoBka | yypuxaropa Koz
COKpaIlICHHOC KOMIIETEHITUU NOCTUKCHUA pe3yiib DopMyIupOBKa pe3ysbTaTa
KOMITETCHIUH
TaTa
23.03.01
«TexHoNorus
TPaHCIOPTHEIX
MPOIIECCOBY
(B-TT)

B mpomecce ocBoeHUS TUCIUIUIMHBI PEMIAIOTCS 3a/laddl BOCIHTAHUS TapMOHUYHO
Pa3BHUTOH, MATPUOTHYHOW M COIMAILHO OTBETCTBEHHOW JIMYHOCTH HA OCHOBE TPAIHIIMOHHBIX
POCCHUHCKHUX TyXOBHO-HPABCTBEHHBIX U KYJIbTYPHO-UCTOPHUYECKHUX LIEHHOCTEH, MpeACTaBICHHbIC
B Tabimie 1.2.

Tabnuua 1.2 — I{eneBble OpueHTHPBI BOCIUTAHUS

BocnuTartebHble 321241 ®opmupoBanue HeHHOCT el IleneBbie OPHEHTHPBI

@®opMHUPOBaHUE TPAKTAHCKON MO3ULUH U NATPUOTH3IMA

Bocnuranune YBaXXCHUS K KOHCTI/ITyL[I/II/I u Bricokue HpaBCTBCHHLIC

o o AXTUBHAS )XKU3HECHHAS IO3UN A
3akoHaM Poccuiickoit (Dez[epauml nacalbl

(I)OpMI/IPOBaHI([e AYXO0BHO-HPABCTBCHHLIX HeHHOCTeﬁ

Bocnuranue HpaBCTBEHHOCTH, Bzaumonomonis u JloOporkenaTenbHOCTh U
MUJIOCEPIUS U COCTPALAHUS B3aHMOYBa)KE€HUE OTKPBITOCTh

®opMHpOBaHHe HAYYHOT0 MHPOBO33PEHHSA M KYJbTYPbI MbIILICHHUSA

PasBurne TBOPYCCKUX CIIOCOOHOCTEH U HCTOpI/I‘leCKaH HaMATb U

N I'ymanHOCTB
YMEHHS pelIaTh HECTaHIapTHBIE 3a0aul IIPEEMCTBEHHOCTh MOKOJICHUH




(I)OpMI/IPOBaHl/Ie KOMMYHHMKATHUBHBIX HABBIKOB M KYJbTYPbI 00IIEeHUA

DopMHpOBaHUE HABBIKOB ITyOJIMIHOTO
BBICTYIIJICHUS U NIPE3EHTAI[M CBOUX HIEH

JlocTONHCTBO

I[I/ICI_[I/IHHI/IHI/IPOBEIHHOCTB

2 Mecto aucuuniauHebl (MoayJsi) B ctpykrype OIIOIT

AUCHUILIMHA U3Y4YacTCs B 4 CEMECTPE U OTHOCUTCA K AUCHUILIMHAM 00s3aTeNbHONM YacTH

onoka b1 (b.1.5.25)

3. O0beM JUCHMILIMHBI (MOXYJISA)

O0bemM JUCHUIUIMHBI (MOAYJSl) B 3aYETHBIX EIUWHUIIAX C YKa3aHUEM KOJIMYECTBA
aKaJeMHYECKHX YacOB, BBIIEICHHBIX Ha KOHTaKTHYIO paboTy ¢ oOydaromumucs (O BUIaM
yueOHBIX 3aHATUI) U HA CAMOCTOATEIbHYIO padOTy, IPUBE/EH B Tabaue 2.

Tabnuna 2 — O6mmas TpyJ0eMKOCTh AUCIUITITUHBI

Tpyo- O06beM KOHTAaKTHOI paboThI (dac)
eMKOCTb
Cemectp
Hassanue Popma Yacts (000) Bueayu- CPC Popuia
oronBo | o |y | wmKype AyauropHas ropras arrec-
HUS (B3P0, G.E) Beero Taluul
03®0) o
nex. | mpak. | ma6. | ITA | KCP
23.03.01
T;;j:;j:g;x 0®0 BLB 4 4 55 3% | 18 0 1 0 89 5
IIPOIIECCOB

4 CTpyKTypa U coiepKaHue M CUMILIHHBI (MO1YJIs1)

4.1 CTpykTypa aucuuiimHbl (MoayJs) nist OPO

TemaTnueckuil miaH, OTpakarOUIM COAEpX,aHUE TUCUUIUIMHBI (IEpEeYeHb pa3/iesioB U
TEM), CTPYKTYPUPOBAHHOE 110 BUJaM YUEOHBIX 3aHATUN C YKa3aHUEM UX 00BEMOB B COOTBETCTBUU

¢ y4eOHBIM IJIaHOM, TIpUBEAEH B Tabmuie 3.1

Tabnuma 3.1 — Paznens! JUCHUIUIMHBL (MOAYJIS), BUABI yUeOHOU NeATeIbHOCTH U (POPMBI

TeKymero KoHTpodis ainst OPO

Kon pe- Kos-Bo 4acoB, oTBeICHHOE Ha
dopma
Ne HasBanue TembI 3yJIbTaTa
Jlex [pakr JIa6 CPC TEKyHIEro KOHTPOJIS
00y4eHUs
1 | OcHOBBI TEOpPHH CHCTEM P/I1 8 2 0 22 9K3aMeH
2 | TpaHCrIOpTHBIE CHCTEMBI P11 6 2 0 22 9K3aMeH
3 | Mecnenopaine o 16 12 0 22 | ssamen
TPAHCIOPTHBIX CUCTEM
4 PasBuTHe TPAHCTIOPTHBIX Pl 6 2 0 23 SK3AMEH
CUCTEM
HToro no radmie 36 18 0 89

4.2 Conep:xxaHue pa3aejioB U TeM JUCHUILTUHBI (Moay.as) njas ODPO

Tema 1 Ochosvl meopuu cucmem.




Conepsxanue Tembl: BBenenue B Teoputo cuctem. [lonsitue u cBoiictBa cucreM. [lonsrue
0 CUCTEMHOM noaxojie. CHCTEMOTEXHUKA.

@opMBI ¥ METOJBI TPOBEACHHS 3aHITUH 1O TeMe, MPUMEHSIeMble 00pa30BaTeIbHBIC
TEXHOJIOTHH: JIEKIIUA, TpaKTHUecKas paboTa, Mpe3eHTAalHs, TUCKYCCUS.

Busl caMmocTosTensHON MOATOTOBKY CTYIEHTOB MO TEME: JIOKJIaJ1, COOOIICHHUE.

Tema 2 Tpancnopmmvwle cucmembi.

Copepxanue TeMmbl: TpaHCOPT B COBpeMEHHOM Mupe. OCOOEHHOCTH TPaHCHOPTHBIX
cucreM. TpancnoptHbie ceTd. TpaHCIOPTHBIE NPOLIECCHI.

@opMbl U METOJIbI NMPOBEIACHHS 3aHITUH MO TeMe, MpPUMEHseMble 00pa3oBaTENbHBIC
TEXHOJIOTHH: JICKIUS, TPAKTUYECKas paboTa, Mpe3eHTalusl, TUCKYCCHUS.

Bunel caMocTosTeIbHON OATOTOBKU CTYACHTOB IO TeME: JOKJIa, COOOIIECHHUE.

Tema 3 Hccneoosarnue mpaHcnopmuulx cucmem .

Conepsxanue Temsbl: Llenn u 3agauu uccinenoBanus. Mojenu u MmoaenupoBanue. Moaenu
CIIpoca Ha TPAHCIOPTHOE OOCHyXHBaHWE. MMUTAlMOHHOE MOJCIMPOBAHUE TPAHCIIOPTHBIX
cucteM. OOBEKTHO-OPUCHTHPOBAHHBIA IMOAXOJ K MOJCIUPOBAHUIO TPAHCIIOPTHBIX CHCTEM.
I'eonndopmanmontbie cuctembl. OneHka 3¢ (HEeKTUBHOCTH TPAHCIIOPTHBIX CUCTEM.

@dopMBI ¥ METOJBI TPOBEACHHS 3aHITHH 1O TeMe, NMPUMEHSIEMbIe 00pa30BaTeIbHBIC
TEXHOJIOTHH: JIEKLIUA, TPaKTHUecKas paboTa, Mpe3eHTAIHs, TUCKYCCUS.

Buapl camocTosTenbHON TOATOTOBKY CTYJIEHTOB IO TEME: JOKJIAJl, COOOIICHHE.

Tema 4 Pazsumue mpancnopmmsix cucmem.

Copepxannie TeMmbl: IloTpeOHOCTM COBPEeMEHHONW JKOHOMUKM U oOlIlecTBa B
TPAHCHOPTHBIX yciyrax. Hampapiienust pa3BUTHS TPAHCIIOPTHBIX CUCTEM.

@opMbl U METOJBI TPOBEACHHS 3aHIATUN MO TeMe, MpUMEHseMble 00pa3oBaTeiIbHbIC
TEXHOJIOTHH: JICKIUS, TPAKTUUYECKas paboTa, Mpe3eHTalUsl, TUCKYCCHUS.

Bunel caMocTosTeIbHON OATOTOBKU CTYACHTOB IO TeME: JOKJIa, COOOIICHHUE.

5 Meroauveckne YyKazaHusl AJds1 OOYYAKOINMXCH MO M3YYEHHI0 M PpPeaTu3alnuu
AMCUUIIMHBI (MOIYJIs1)

5.1 MerToanyeckue peKOMEHIAIUH O0YYalOIIMMCH MO0 H3YYeHHI0 IMCHUIUIMHBI W TIO
o0ecrneyeHNI0 CAMOCTOATEILHOM PadoThI

OOs3aTenbHBIM ~ YCIIOBHEM  YCIEUIHOTO  U3Yy4YeHMs]  JUCHMIUIMHBI  SIBIISETCS
camocTrosiTeNibHas padoTa CTyIeHTOB BHe ayauTopuu.CTyneHThl JOJDKHBI padoTaTth C
PEKOMEH/I0BaHHBIMH HCTOYHMKAMHU HH(POPMALMU, TOTOBUTHCA K OOCYXJIEHHSIM MPOOIEMHBIX
BOITPOCOB/IMCLIHIUINHBI HA IPAKTUYECKUX 3aHATUAX, BBIIOJIHATh MHIUBUAYAIbHbIC 3aJaHUS

Kparkue meroauueckue ykasaHus B Xone JNEKIMOHHBIX 3aHATUH HEOOXOAMMO BECTH
KOHCIIEKTUpOBaHUEe ydeOHoro marepuana. I[Ipu 3Tom oOpaiiarh BHUMaHHE Ha ONpENENICHUs U
(OpMyYIHPOBKH, PacKphIBAIOIIUE COACP)KaHUE TE€X WM UHBIX MOHITUH, SIBJIEHUN U MPOLIECCOB,
HayyHbI€ BBIBOJBI M NpaKTHUecKue pexkoMmeHnanuu. Ilpu HeoOXoauMocTH, MOKHO 3aJaBaTh
[IPENOJABATENII0 BOIPOCHI C LEIbI0 YTOUYHEHHS TEOPETUYECKHMX II0OJIO0KEHUH, pa3pelieHus
CHOpHBIX cutyanuil. Heo0xo1umMo MOMHHTB, YTO HA JEKIUU OOBIYHO paccMaTpUBAeTCs HE BECh
MaTepual, a TOJIbKO ero yacTb. OcTanapHas €ro 4acTh BOCIIOJIHSETCS B IPOLIECCE CAMOCTOSATENBHON
pabotel. Ilocne kaxol JEeKIUM NpenojaBaTelb JaeT IMEepeueHb TEM Ha CaMOCTOSTENIbHOE
u3ydeHue (eciM 3TO MpeIyCMOTPeHO y4eOHbIM IiaHoM). [Ipu peanuszanuu oOpazoBaTeIbLHOTO
mpolecca B IUCTaHIIMOHHOM (opMaTe MCIONb3YIOTCs TeXHooruu: "BupryansHas aynuropus" B
JUYHBIX KaOMHETaX MpenojaBareis U CTyaeHTa, koMaHabl B cucteme Microsoft Teams. B xone
MOJTOTOBKU K NMPAKTUYECKUM paboTaM HEOOXOJUMO H3YyYUTh YU€OHOMETOANUECKUE MaTepHallbl



U, TIpU HEOOXOIMMOCTH, OCHOBHYIO U JONOJHUTENbHYIO IuTeparypy. [Ipu aTom cnenyer yduectsb
PEKOMEH Al TIPETIoaBaTeNs U TpeOoBaHus yueOHoi mporpammbl. Ocob60e BHUMaHUE TIPH ATOM
HE00X01MMO 00paTUTh Ha COAEP )KaHNE OCHOBHBIX TOJIOKEHUH U BBIBOJIOB, OOBSICHEHHE SBJICHUN
U (aKTOB, ySICHEHUE MPAKTUUECKOTO MPHIIOKEHHs pACCMAaTPHUBAEMBbIX TEOPETUUECKUX BOIIPOCOB.
TUmoBoii anropuT™m JIEHCTBUN MpPU MPOBEACHUHU MPAKTUUECKOH pabOThl OOBIYHO MPUBOAUTCS B
COOTBETCTBYIOLIMX y4yeOHO-MeTou4ecKux Marepuanax. [Ipu HeoOxoauMocTu, npenogasarenib U
oOydaromuecss MOTyT BHECTHM B HEro H3MEHEHHsS U JIONOJHEHMs. B Xozae BhIoONHEHUs
IPAaKTUYECKON paboThl 00y4YaroLecs MIPOBOIAT HEOOXOUMbIE PacyeThl, 3alOJIHAIOT TaOIULbI,
CTPOST TpadUKU M 3aBEPIIAIOT HANKMCAHHE OTYETa BBIBOJAAMH, COJACPIKAIIMMU COOCTBEHHBIN
B3] Ha ipoOieMy. Ilpu peannzanuu 06pa3oBaTesbHOrO Mpouecca B IMCTAaHMOHHOM (opmare
UCTIONB3YIOTCS TeXHoNoruu: "BupTyanpHas ayauropus” B IMYHBIX KaOMHETAX MperoiaBaTess u
CTyZE€HTa, KoMaH bl B cucteMe Microsoft Teams.

5.2 OcobenHocTH opraHu3anuu oO0y4YeHHs JJs JHI ¢ OrPAaHUYEHHBIMH BO3MOKHOCTAMH
3/10pOBbSl U HHBAJU/0B

[Tpr HEOOXOMMMOCTH OOYJAFOIIUMCS U3 YUCIIA JIUII C OTPAHHYECHHBIMHA BO3MOYKHOCTSIMU
3JI0POBbSI U HHBAJIMJIOB (110 3asBJICHHIO 00YUYAIOIIET0Cs) MPEIOCTABISIeTCs ydeOHas
uH(pOpMAIUs B JOCTYIHBIX (POPMaxX C YIETOM MX WHAUBUIYAILHBIX ICUXO(DU3HIECKUX
0COOEHHOCTEH:

- JUIS JIUL] ¢ HapYIIEHUSIMU 3pEHUs: B IeyaTHOH hopMe yBeIMUeHHBIM IIPU(TOM; B hopme
AJNIEKTPOHHOI'O  JTOKYMEHTa; UHIUBUAYaJIbHbIE KOHCYJIbTallu1 c [IPUBJICYEHUEM
TU(IIOCYPIOTIEPEBOAUNKA; MHIMBUAYAJIbHBIC 3aJJaHNs, KOHCYJIbTALUU U JP.

- 17151 JTMII C HAPYIICHUSIMU CITyXa: B TIeYaTHOH (hopme; B popmMe 2IEKTPOHHOTO IOKYMEHTA;
VMHIVBUAYAJIbHbIE KOHCYJIbTALIMM C IIPUBJICUYEHUEM CYPAONEPEBOJYMKA; WHAMBHUIYAJIbHBIC
3aJaHus, KOHCYJIbTAllUU U JIp.

- IUTsI JTUT] C HApYIICHUSIMU OTIOPHO-/IBUTATEIIBHOTO allliapaTa: B meyaTHoH popme; B hopme
3JIEKTPOHHOI'O JOKYMEHTA; UHAUBUYAJIbHBIC 3a/1aHUs, KOHCYJIbTALUU U JP.

6 ®oHj OLEHOYHBIX CPeACTB JJIf NMPOBeIeHUs] TEKYIIero KOHTPOJIsl M MPOMeKYTOYHO
aTTrecTanyy 00y4aroImmXxcs 1o JMCHHUIIMHE (MOLYJTI0)

B cootBerctBun c¢ tpeboBanusmu PI'OC BO pang arrectanuu oOydaromIuMxcsi Ha
COOTBETCTBUE HX IEPCOHAIBHBIX JIOCTHKEHUH IUIaHUPYEMBbIM pe3ylbTaTaM OOydeHHUs IO
JUCLUILINHE (MOJIYJII0) CO3/1aHbl (POH/IBI OLIEHOYHBIX CPEICTB. THUIIOBBIE KOHTPOJIbHBIE 3a/1aHNUS,
METOJUYECKUE MaTepuaibl, ONPEACIAIOINE MPOLUEAYpPhl OLEHUBAHUS 3HAHUM, YMEHUH U
HaBBIKOB, a TAKXKE KPUTEPUU U ITOKA3aTeNu, HEOOXOAUMBbIE /ISl OLIEHKH 3HaHUH, YMEHUH, HAaBbIKOB
U XapakTepusylolMe HTambl (OPMUPOBaHMS KOMIIETEHIMH B  Tpolecce  OCBOEHUS
o0pa3oBaTeNbHOI MporpamMmsl, npeacrasiieHsl B [Ipunoxenun 1.

7 Y4eOHO-MeTOAMYECKOEe M HH(POPMALMOHHOE o0ecneyeHue TUCHHUILIMHBI (MOAYJIs1)

7.1 Ocnoenas numepamypa

1. TopeB, A.D. Teopus TPaHCIOPTHBIX MPOIECCOB U CHCTEM : y4eOHHK JUIs BY30B /
A.D.TopeB. — 3-e u3n., ucrnp. u gon. — Mocksa : U3natensctBo HOpaiit, 2025. — 193 ¢. —
(Beiciiee  oOpazoBanme). — ISBN 978-5-534-12797-3. — Tekct : DIeKTpOHHBIA //
ObpazoBarenbHas 1atdopma HOpaiit [caiit]. — URL: https://urait.ru/bcode/560637 (nara
obpamenus: 01.09.2025).

2. Kynes, A. B. Teopus TpaHCIIOPTHBIX IPOIIECCOB U CUCTEM: IPY30BbIE U ACCAKUPCKUE
nepeBo3ku : yueOHoe mocobue / A. B. Kynes, M. B. KyneB. — Open : OI'Y umenn W.C.



Typrenena, 2023. — 156 ¢. — ISBN 978-5-9929-1344-6. — Tekcrt : 31eKTpoHHbIi // JlaHb :
3JeKTpoHHO-OnOmoTeyHass cucrema. — URL: https://e.lanbook.com/book/409538 (mara
obparmienus: 25.05.2026). — Pexxum goctyma: i aBTOPH3. MOJb30BaTEIICH.

3. Jlocun, JI. A. Teopust TpaHCIIOPTHBIX CHCTEM : yuyeOHoe mocodowue / JI. A. Jlocun. —
Cankr-Ilerepoypr : ITII'YIIC, 2024. — 61 c. — ISBN 978-5-7641-2005-8. — Tekcr :
AJICKTPOHHBIN // Jlanb : AIIEKTPOHHO-OMOIMOTEYHAS cucTeMa. — URL:
https://e.lanbook.com/book/439550 (mata oOpamenus: 00.00.0000). — Pexum pmoctyma: ans
ABTOPH3. MTOJIb30BATEIICH.

7.2  Jonoanumenvnas aumepamypa

1. l'opbaueB, A. M. Maremarndyeckoe  MOJCIUPOBAHUE  TPAHCIIOPTHBIX
ABTOMATU3UPOBAHHBIX TEXHOJIOTHYECKUX KOMILIEKCOB : yueOHoe mocooue / A. M. I'opbaues, H.
1O. Bopobeii. — Canxkr-Ilerepoypr : I[II'VIIC, 2022. — 48 c. — ISBN 978-5-7641-1759-1. —
Texkct : onexTpoHHslii / Jlamb @  2JIEKTpOHHO-OMOnmWoTewHas cuctema. —  URL:
https://e.lanbook.com/book/264632 (mata obpamienus: 00.00.0000). — Pexxum gocrtyma: st
aBTOPU3. IIOJI30BATEIICH.

2. JloopoBonbekas, A. A. Teopus TpaHCHOPTHBIX MPOILECCOB U cucTeM. IlapomHbIe
MapUIpyThl 1 MOPCKHE MMAacCaXUPCKHE MOPTHI : ydeOHoe mocodue / A. A. JloopoBomnnckas, H. H.
Maiiopos, B. A. ®etucoB. — Cankr-IletepOypr : I'VAII, 2022. — 99 c. — ISBN 978-5-8088-
1756-2. — Texkct : anexktpoHHsblii // Jlanb : snekrpoHHO-OMOnmoreynas cucrema. — URL:
https://e.lanbook.com/book/340940 (mata oOpamenus: 25.05.2026). — Pexum poctyma: ans
aBTOPU3. IIOJI30BATEIICH.

7.3 Pecypcel unghopmayuonno-menekommynuxayuounou cemu '""Hnmepnem',
6KII04an npogeccuonanvhvle 06a3vl OAHHLIX U UHPOPMAUUOHHO-CRPABOUHDIE
cucmemul (npu HeobXO0UMOCMU):

1. O6pasoparenshas miarpopma "FOPANT"

2. DnexTpoHHO-OMbMMoTeyHas cucrema "JIAHB"

3. Open Academic Journals Index (OAJI). TIpodeccuonanbhas 6a3a AaHHBIX - Pexxum
noctyna: http://oaji.net/

4. Ilpesunentckass Oubnmoreka wumM. b.H.Empnmna (6a3a [OaHHBIX —pa3IMYHBIX
npodeccnoHambHbIX 00nacTeil) - Pexxum noctyna: https://www.prlib.ru/

5. Hudopmanmonno-crnpaBoynas cucrema "Koncynprant Ilmoc" - Pexum nocryna:
http://www.consultant.ru/

8 MarepuajibHO-TeXHHYECKOe ofOecrnedeHHe IUCHUIUIMHBI (MOAYJIsI) WM IepevyeHb
HH(OPMALMOHHBIX TEXHOJIOTHH, MCIOJb3yeMbIX IIPH OCYIIECTBJICHHH 00pa30BaTEJbHOIO
npouecca 1no AUCHUILINHE (MOYJ/II0), BKJIOYAs NepevyeHb IPOrpaMMHOI0 odecneyeHnst

OcHOBHOE 000pYIOBaHUE:

e Mynprumenuitnbiii komruiekt:IIpoekrop CASIO XJ-V2/Tloronou kperienne Kromax
Projector, nacren po3etka HDMI, skpan Lumien, EcoPicture, kabens Nel u No2

e Mynerumenuitaeiii mpoextop Nel Casio XJ-210FN

[IporpamMMHoe obecrieueHue:

o 1C

o Acrobat

o Microsoft Office 2010 Standart
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1 Ilepedennb (popMHEpyeMbIX KOMIIETEH M

Hassarue OIIOII BO, Kon u popmynupoBka KoMHeTeHIN

COKpameHHOe nu

Kon u popMynrpoBka HHANKATOPA TOCTIKCHUS
KOMITCTEHITHU

23.03.01 «TexHomorns
TPaHCIOPTHBIX MPOLIeC
COB»

(B-TT)

KommeTeHiust cunraercsi chOpMUPOBAHHOM Ha JAHHOM JTaIe B Cliydae, €CIIi MOJy4YCHHbIC
pe3ynabTaThl OOYYeHHs [0 JUCHUIUIMHE OLICHEHBI IOJOXKHUTENbHO (JMana3oH KpPHTEPHEB
OLICHUBAHUSI PE3YJIbTaTOB O0YUCHHS «3a4TCHOY, «YIOBICTBOPUTEIBHOY, «XOPOIIOY, KOTIHUIHOY).
B ciydae OTCYTCTBUSI IMOJIOXKUTEIBHON OIIGHKM KOMIICTCHLMS HA JAHHOM O3Talle CYMTACTCS
Hec(OPMUPOBAHHOM.

2 [loka3aTe/iu OLleHUBAHUS NJIAHUPYEMBbIX Pe3yJIbTATOB 00y4YeHHUsI
Tabnuia 3anosiHgeTcs B COOTBETCTBUU C pazaenaoMm 1 Paboueil mporpaMmbl TUCHUILIUHb
(Momyst).
3 IlepeyeHb OLIEHOYHBIX CPEICTB

Tabnuna 3 — [lepeueHb OLIEHOYHBIX CPEACTB MO TUCIUILUIMHE (MOYJIIIO)

HaumeHoBaHME OLIEHOYHOTO CPEe/ICTBA U P

encrasienne ero B POC

KonTtponupyemsle manupyemsoie pe3 | Kontponupyemsie TeMbl 1

YJIbTaThbl O6y‘leHI/IH HUCIUIIIINHBI

IIpomexxyTouHas aT

Texymmii KOHTPOJIb
yit ™ TecTaluys

OuHas popma 0OyUeHUS

PJI1

3HaHMeE : IPOrPaMMHOE O

OecrnieueHue JJIA peIICHU L
3aa4 MOJACIIMPOBAHUA TP
AHCIIOPTHBIX ITPOUECCOB U
CHCTEM

1.1. OcHOBBI TEOPUU CUCT
eM

[TpakTryeckas pado
Ta

Jloknan, cooOieHu
e

1.4. Pa3Butue TpaHCcnopT
HBIX CUCTEM

IIpakTudeckas pabo
Ta

Jloknan, cooOIeHn
e

P/

YMeHue : ucronb3yer mnp
orpamMHoOe obecrieueHne
JUIsL peLleHusl 3a71a4 MOJIe
JTUPOBAHUS TPAHCTIOPTHBI
X MPOIECCOB M CUCTEM.

1.3. UccnenoBanue TpaHce
IMOPTHBIX CUCTEM

IIpakTudeckas pabo
Ta

Jloknan, cooOIeHn
e

PJI1

HaBpbIk : ucrionp30BaHus

MIPOrpaMMHOTO obecrede
HUSL JUISL pelIeHus 3a1a4

MOJIENUPOBAHUsI TPAHCIIO
PTHBIX IPOLIECCOB U CUCT
eM.

1.2. TpaHCIOPTHBIE CUCTE
MBI

[MpakTryeckas pado
Ta

Joxmna, cooOmeHu
e

4 Onucanue npoueaAypsl OLEHUBAHUA

KauectBo C(I)OpMI/IpOBaHHOCTI/I KOMHCTCHL{I/Iﬁ Ha JaHHOM OTall€ OLCHHUBACTCA II0
pe3yiabTaTaM TCKYIIUX U IMMPOMECKYTOYHBIX aTTeCTaIII/Iﬁ IIpru MoOMOIIn KOJIUYECTBSHHOU OILICHKU,




BEIpaXeHHOW B Oamax. MakcuManbHas cymma OalljioB Mo aucHumuinHe (Moayno) pasaa 100
Oasnam.

IIpaktn | Ilpaxt | Ilpaktu | Ilpaktu | Ilpaktu | Ilpaktu
Bunsr yae6HO
N CobecenoBaH | yeckas qyecKast yeckast yeckas yeckas gyecKkast
U IesTeNnbHOC 13 Htoro
™ ne pabora pabora pabota pabota pabota pabota

1 2 3 4 5 6u’7
Jlexumn 10 10
Ipakmiriecka 10 10 10 10 10 10 60
s paboTa
CamocTtosTen 20 20
bHas paboTa
IIpomexyTou
Hasl aTTeCcTaIl 10 10
st
HUtoro 100

Cymma OanioB, HAOpaHHBIX CTYIEHTOM I10 BCEM BUIAM Y4€OHOM NESTEIbHOCTH B paMKax
JTUCITUTIMHBI, TIEPEBOUTCS B OIIEHKY B COOTBETCTBHUHU C TaOTHUIICH.

Cymma 6ato

s O1eHKa 110 TPOMEXK

YTOYHOH aTTecTaIu XapakTepuCcTHKa KauyecTBa C(hOPMUPOBAHHOCTH KOMITETEHINT
O AUCLMIUIN
HE "
CryzeHT IeMOHCTPHpPYET CPOPMHUPOBAHHOCTh JUCIMIUTMHAPHBIX KOMIICTEHIINH, 00Ha
PYKMBaeT BCECTOPOHHEE, CHCTEMaTHIEeCKOe U ITy0oKoe 3HaHue yueOHOro MaTepuana
o191 10 100 «3a4TeHO» / » YCBOWII OCHOBHYIO JIUTEPATYPY M SHAKOM © JIOIIOJTHUTENBHOMN JINTEPATypoil, pekome
«OTIIMYHO H/IOBaHHOHU IPOTPaMMOii, yMmeeT CBOOOIHO BBHIIIONHATE NPAKTUIECKHE 3aJaHus, IIPe
YCMOTpEHHBIE TPOTrPaMMOH, CBOOOAHO ONEpHpyeT NPHOOPETEHHBIMH 3HAHUSAMH, yMe
HHUSMH, IPUMEHSIET UX B CUTYAIHSIX MOBBIICHHON CIOKHOCTH.
CTyzeHT IeMOHCTpUpPYeT ChOPMHUPOBAHHOCTS JUCIUILIMHAPHBIX KOMIIETCHI[HN: OCHO
76 10 90 «3a4TeHO» / BHBIC 3HAHUS, YMEHUS OCBOCHBI, HO JIOITyCKAIOTCSl HE3HAYUTEIbHBIC OIIHOKH, HETOUH
or /b ao «XOpPOIIOY OCTH, 3aTpyJHEHUs IIPU aHATIMTUYECKUX OIlepalusiX, IepeHoCce 3HaHUH U yMEHUH Ha H
OBbIC, HECTAHJAPTHBIEC CUTYAIUH.
CTyzeHT AeMOHCTPHUpYeT CPOPMHUPOBAHHOCTD TUCHUIUIMHAPHBIX KOMIIETCHIIUI: B X0
«3a4TeHO» / Jie KOHTPOJIBHBIX MEPONIPUATHI AOMYCKAIOTCS 3HAYNTENbHBIE OIIUOKH, TPOSBIAETCS O
ot 61 o 75 «YIOBJIETBOPUTENb | TCYTCTBUE OTIENbHBIX 3HAHUM, YMEHHH, HABBIKOB 110 HEKOTOPBIM TUCLMITIIMHAPHBIM K
HO» OMIIETEHIUSAM, CTYACHT UCIIBITHIBACT 3HAUNTENIbHbIC 3aTPYIHEHUS IPH OIIEPUPOBAHH

Y BHAHUAMHU U YMCHUAMU NPU UX IEPECHOCE HA HOBBIC CUTYalluU.

«HE 3a4TEHOY /

V cryaenra He c¢hOpPMUPOBAHBI AUCHUILTMHAPHBIE KOMITETEHIINH, TIPOSBIISIETCS HEIOC
ot 41 1o 60 «HEY/IOBJIETBOPUTE Y bopmup P - 1P

TaTOYHOCTb 3HAHUH, yMEHUH, HABBIKOB.

JILHO»
«HE 324TEHOY /
JlucuuniHapHble KOMIIETEHIIMY He copMupoBaHsl. [IposBisercs mojaHoe WK Ipak
ot 0 mo 40 «HEYJOBJIETBOPHTE o o
BHOY THUYECKH MTOJTHOE OTCYTCTBYE 3HAHHH, YMEHUI1, HABBIKOB.

S IlpuMepHbIe OLICHOYHBIE CPEeACTBA

5.1 llpumepsl 3a1aHUH 1J151 BHINOJHEHUS NPAKTHYECKHX PadoT

Bormpocs! 1y1st camocTosTensHON paboThI

1. TpaHcropTHBIE CHUCTEeMBl Kak HeoOXoauMoe ycloBHE (DYHKIMOHHUPOBAHUS
XO3SIMCTBEHHBIX U COLIMAIBHBIX CHCTEM.

2. TIpobnembl (HYHKIIMOHHPOBAHUS TPAHCIOPTHOTO KOMILIEKCA B YCIOBHUSX PHIHOYHON
SKOHOMUKH

3. [lonsatue «cuctemay. [1oaxoabl K ONPEAEICHUIO TEPMUHA «CUCTEMAY

4. DKOHOMUYECKUE 3aKOHBI JIEATETLHOCTH CUCTEM.

5. Tlonsitue smeMeHTa, CTPYKTYphl W ¢yHKIMH cucteM. llenmp cucrembl. OCHOBHBIC
HaIIPABJICHUS IEATENBHOCTH TPAHCIIOPTHBIX CUCTEM B PBIHOYHBIX YCIOBHUSIX.

6. 3aKOHOMEPHOCTH TOCTPOCHHS M pa3BUTUA cucTeM. CTpyKTypHas U (QyHKIIMOHAJIbHAS
L[EJIOCTHOCTb CUCTEM.



7. MeTo100THYECKHE MOAXO0AbI K TPOCKTUPOBAHUIO CUCTEM. Llenu u 3a1aun cCUHCTEMHOTO
MPOEKTUPOBAHHUS.

8. IToHsiTHE TPAHCTIOPTHOM CUCTEMBI, €€ 0COOCHHOCTH M (DYHKITHH.

9. Knaccudukanuu TpaHCIOPTHBIX CHCTEM

10. CuctemHbIi TOIXO/ K ONIUCAHUIO TPAHCIIOPTHBIX CUCTEM. Y POBHHU ONMCAHUS.

11. B3aumopelicTBue TPAaHCIOPTHOW CUCTEMBI M BHEIIHEH cpenbl. Llens u orpannyeHus
CHUCTEMBI

12. XapakTepucTuku mporiecca (yHKIMOHUPOBAHUS TPAHCIOPTHBIX CUCTEM. Y CIOBUS
3 PEeKTUBHOTO (PYHKIIMOHUPOBAHUS

13. Ilonarue aBTOTpaHCHOpPTHOro mnpouecca. Cucrema noKas3aTeled s OLEHKH
3¢ (HEKTUBHOCTH MCIIOIH30BAHMS TAPKA MOIBHIKHOTO COCTABA.

14. OcHoBHBbIE MOHSATUS MOJEIUPOBAHUS TPAHCIOPTHBIX cucTteM. Kiaccudukanuu
Mozeen

15. Buzsl HeonpeaenéHHOCTEH TPaHCIOPTHOTO MPOLIecca U CIIOCOOBI X OMUCAHMUS.

16. UMuTanimoHHOE MO/ICTMPOBAHUE. DTaIbl Pa3pabOTKH UMUTAIIMOHHBIX MOJIENIeH

17. TIlocraHoBka 3ajauyud  oNTHMHU3aIMH. Maremaruueckas  (GOpMyIHpPOBKa
ONTUMHU3AIMOHHBIX 33724

18. TpancmopTHas 3agaya JWHEHHOTO MPOrPaMMHUPOBAHHMS W €€ MPUMEHEHHUE.
Marematuueckass moxenb 3amaud. 19. Ilomstue  «Cucremorexuuka». CTpykTypa
CUCTEeMOTEXHHUYECKOTO KOMILIEKCa

20. Knaccudukarus TpaHCIIOPTHBIX ceTeid. MoJien TpaHCIIOPTHBIX CETeH

21. Ilonarue «HTeNIEKTYaIbHAS TPAHCIIOPTHAS CUCTEMAY.

[Ipumep 3ananus 11 NpakTUYECKOW pabOThI

Ilocmpoums mamemamuueckue mooenu ciedyruux 3a0ay

1. dabpuka BbITyCKAET /1Ba BUAA MOTOPHOrO Macia. Mcnoiab3yemble Ui IpOU3BOJICTBA
000MX MPOJYKTOB MHIPEIUEHTHl B OCHOBHOM OJIMHAKOBBI M, KakKk IPaBWJIO, HE SIBIISIFOTCS
neguuuroM. OCHOBHBIM OTPaHUYEHUEM, HAKIIAAbIBAEMbIM Ha 00BEM BBIITYCKa, SIBJISETCS HAINYHE
¢doHga pabodyero BpeMeHH B KaXIOM M3 Tpex IexoB ¢abpuku. B nmpuBeneHHoit Hike Tabdm. 5
yKkazaHbl oOmmi QoHa paboder0 BpEeMEHM M UHUCIO YEJIOBEKO-4acoB. Tpedyemoe JUIs
MpOU3BOJCTBA | JT MpOIyKTa.

Tabmuna 5
Heo6xoauMeliii poHa pabovero BpeMeHH, eI, -4/J1 OO0t hoHx
HasBanwue nexa . . pabodero BpeMeHH, 4Yei.-4. B
1-# Tun 2-1i THI
MecsII]
IIpon3BoCTBEHHBIIH 10 4 1000
Jlo6aBku IpUCaTIOK 3 2 360
YnakoBku 2 5 600

Hoxox ot nmpousBocTBa 1000 51 macna nepsoro tumna coctasiseT 150 Teicay pyOuei, a ot
IIPOM3BOJICTBA Macjia BTOPOro Tumna — 75 Teicsiu pyonei. Ha HacToAmuii MOMEHT HET HUKaKHX
OTpaHUYEHUI Ha BO3MOXHbIE 00BbEMBI Iposiax. TpedyeTcs crlaHupoBaTh paboTy habpuku Tak,
4TOOBI OOIIHH TOXO/ 3a MeCSI ObUI MAKCUMAJIBLHBIM.

Kpamxue memoouueckue yxazanus

Ilo Mepe ocBoeHusi yueOHOro mMarepuaia MO TEMaTHKE JUCLUUIUIMHBI MPETyCMOTPEHO
BBITIOJIHEHHE CAMOCTOSITETIbHOM paboThl CTyIEHTaMU Mo cOopy U 00pabOTKH CTaTUCTUYECKOTO
MaTepuaia JJig HalhCaHUs JOKIAJA0B M COOOIIEHHUH, YTO TMO3BOJIAET YIIyOUTh M 3aKpENUTh
KOHKPETHBIE 3HaHMs, IOJYYEHHBbIE Ha IPAKTHUUECKUX 3aHATHUAX. 3aHATHS IPOBOJUTCS B
CHEeIUAM3UPOBAHHON  ayJUTOPUHU, OCHAIIEHHONH  COBpEMEHHBIM  OOOpyJOBaHHEM U
HEOOXO/JMMBIMU TE€XHUYECKUMHU CpeJICTBAMU OO0ydeHus. s M3yd4eHHUs W IOJIHOTO OCBOCHUS
IPOrpaMMHOr0 MaTepualia Mo JUCIHIUIMHE HCIONb3yeTcs yueOHasi, ClpaBouHash W Jpyras
JUTEpaTypa, PeKOMEHlyeMas HaCTOALIeH MpOrpaMMoii, a Takke MpO(QUIbHBIE MEPHOAUYECKHUE
U3JIaHUSl.

B pamkax peanu3zalM KOMIIETEHTHOCTHOTO MOJAXOAa B Y4eOHOM IpoOLEecCe C LENbIO
dbopMupOBaHUS U pa3BUTHUS NPO(ECCHOHATBHBIX HABBIKOB OOYyYalOUIMXCS MpPU HPOBEICHUH



MPAKTUYCCKUX 3aHATHI IIUPOKO UCHOJIB3YHOTCA aKTUBHBIC 1 UHTCPAKTHUBHBIC (I)OpMLI 06yquI/151
(pa300p KOHKPETHBIX CUTYyAIlMii) B COUETAHWU C BHEAYJAUTOPHON pabOTOM.

CamocrositenpHast pabota cryneHToB (CPC) ckmanbiBaeTcst U3 TaKuX BHUIOB PabOT Kak
pa60Ta C KOHCIICKTOM HeKHHﬁ; HU3YUCHUC MaTc€pualia I10 y‘le6HI/IKaM, CIIpaBOYHUKAM,
BUEOMATEpHaIaM M MPE3CHTALUAM, a TAK)KE IPOUYUM JJOCTOBEPHBIM UCTOYHUKAM HH(POpMAIINK;
IMOAr0TOBKA K 3K3aMCHY.

I[HSI 3aKpPCIVICHUA MaTCpualia J'IGKI_H/II;'I AOCTATOYHO, NICPCIIMCThIBASA KOHCIICKT WJIM YHTasd
€ro, MbICJICHHO BOCCTaHOBHTH HpOCHyHIaHHBIﬁ Marcpuail. HpI/I H606XOI[I/IMOCTI/I O6paTI/ITI)CH K
pEeKOMEHIyeMOl y4eOHOW M CHpaBOYHOW IUTEpaType, 3alucaTh HEMOHSTHBIE MOMEHTHI B
BOIIpocax MJid YACHCHHA UX Ha NPCACTOAIICM 3aHATHU. HO,I[FOTOBKa K IMPAKTUYCCKUM 3aHATUAM.
OT1oT BH ]I CaMOCTOSITCIbHOM pa60TbI COCTOUT U3 HECCKOJIBKHX JTAIIOB:

1) IIOBTOPCHUEC HM3YUYCHHOI'O Marcpuala. I[J'ISI 9TOT'0 HCIIOJIb3YKOTCS KOHCIICKTBI HeKHHﬁ,
PCKOMCHAOBAaHHAsA OCHOBHAA U JOIIOJIHUTCIIbHAS JIMTCPATYpPa,

2) yriyOiieHwe 3HaHUKM 1Mo Teme. HeoOxoaummo HMMEIONMiics MaTepuan B JICKIUSX,
y’-Ie6HBIX MOCOOMAX III/I(l)(bepeHLII/IpOBaTb B COOTBCTCTBHMU C IIYHKTAMH IUIaHA MNPAKTHYCCKOI'O
3aHATHA. OTI[eJ'IBHO BBIIINCAaTb HEICHBIC BOIIPOCHI, TCPMUHEI. qume 9TO ACJaTh Ha IIOJIAX
KOHCIICKTa JICKIIMKW WU yT-I€6HOFO nmocoousi. YToyHeHHE Haao OCYHICCTBUTL IIpHU IMOMOIIN
CIIPABOYHOM JIUTEPATYPHI (CIOBApHU, FHIMKIONEANYECKUE U3TAHUS U T.1.);

3) cocTaBieHUE pa3BEPHYTOTO IJIaHA BBICTYILJICHUS, WU MPOBEICHUS PACUE€TOB, PEILICHUS
3a/1a4, ynpaxHeHuH U T.1I.

Ilxana oyenku
Cymma GajutoB mo auc | OLeHKa 110 MPOMEXYTOYHO arte | XapaKkTepHCTHKA KadecTBa c(OPMUPOBAHHOCTH KOMIICTEHIL
IUIHHE craiuu nuu
CryneHT AeMOHCTPHpPYeT CHOPMUPOBAHHOCTD JUCLIUILIMHA
PHBIX KOMIIETEHIHiT, 0OHAPYXHBAET BCECTOPOHHEE, CHCTEM
aTHYeCcKoe U rTy0OKoe 3HaHHE y4eOHOro MaTepHaia, yCBOU
J1 OCHOBHYIO JINTEPATYPY U 3HAKOM C AOIOIHUTEIBHOM JIAT
ot 91 go 100 «3a4TEHO» / «OTIIMIHOY epaTypoii, peKOMEHIOBaHHOH MPOrpaMMOii, yMeeT CBOOO]
HO BBIMOJTHATH [IPAKTUYECKUE 3a1aHHS, TIPELYCMOTPEHHBIC
MIpOrpaMMoii, CBOOOIHO OTIepHPYeET NPUOOPETEHHBIMU 3HAH
WSIM M, YMCHHUSIMH, IPUMCHSICT UX B CHTYALlUsIX IIOBBIICHH
Oli CITOKHOCTH
CTyzmeHT IeMOHCTPHpPYeT chOPMHUPOBAHHOCTD AUCIUILIHHA
PHBIX KOMIIETEHIHi: OCHOBHbIC 3HAHFS, YMEHHSI OCBOCHBI,
ot 76 mo 90 «3a4TEHOY» / «XOPOIIO» HO JIONYCKAIOTCsl He3HAUYNTENbHBIE OIINOKN, HETOYHOCTH, 3
aTpyIHEHUs PH aHATMTHYECKHX OTePallHsX, IepeHoce 3Ha
HUH M YMCHHUI Ha HOBBIE, HECTAH/IAPTHBIC CHTYAIIHH.
CryneHT AeMOHCTPHpPYeT CHOPMHUPOBAHHOCTD JUCLMILIMHA
PHBIX KOMIICTCHI[HIT: B X 016 KOHTPOJIBHBIX MEPOIPHUSTHH [
OIyCKAIOTCS 3HAYMTEIBHBIC OIIMOKH, POSIBISETCSI OTCYTCT
BH€ OTICBHBIX 3HAHMI, YMEHHH, HABBIKOB [0 HEKOTOPBIM
IMCIUTUTAHAPHBIM KOMIIETEHIIHSM, CTYICHT UCIIBITHIBAET 3
HAYUTEIBHBIC 3aTPYIHEHHS [IPH OTICPUPOBAHNN 3HAHUSIMU
¥ YMEHHUSIMH IIPH MX EPEHOCE Ha HOBBIC CHTYALHHL.
V cryzeHTa He c(pOPMUPOBAHBI JUCLUIUIMHAPHBIE KOMITETE
HIWH, TIPOSIBISIETCS. HEAOCTATOYHOCTD 3HAHHI, yMEHHI, Ha
BBIKOB.
e 3a1TeHOD / (HEYTOBIETBODHT JuCUMIUTHHAPHbBIE KOMIIETEHIMH He chOopMUpOBaHBL. [1pos

ot 0 mo 40 CIbHOY BILSIETCS TTOJTHOE MJIM IPAKTHYECKHU TTOTHOE OTCYTCTBHE 3HA
HUI, YMEHUH, HABBIKOB.

«3auTEHO» / «YOOBJIETBOPUTEIIBHO

ot 61 1o 75 N

«HE 3a4TEHO» / «HEYHOOBJICTBOPUT

ot 41 1o 60
€JILHO»




INPAKTUYECKASA PABOTA
IlocTpoenne MmaTeMaTH4YeCKUX Mo/ieJiell TPDAHCTIOPTHBIX MPOLECCOB U CUCTEM
Hesanb padoTbi

HpI/IO6peCTI/I HAaBBIKH IIOCTPOCHHUA MAaTEMATUYCCKHUX MOI[GJ'IG?I
TPAHCIIOPTHBIX ITPOLECCOB U CUCTEM

3ajaua npakTH4YeCKOl padoThI

OTpa6OTaTb " 3aKpCIIUTHL YMCHHUS 3alIMChIBATh B3aMMOCBA3b roxasarejieit 3aJa4u JIMHEMHOTO
MporpaMMHUpOBaHus B BUIC MaTeMaTHYeCKOM MOACIIH.

ITopsinok BbINOJIHEHHUS PadOTHI

1) Mosayunts 3ananue ([Ipunoxenue A).

2) U3yunTh HEOOXOIMMBIC TEOPETUUECKUE CBEICHHS MO KypCy (OCHOBHBIC OIPEICICHHS,
MOHATHSL, POPMYIUPOBKH T€OpeM, GOPMYIIbI), UCIIOJIb3yEeMbIE IPU pellieHnH 3aaa4. M3moskeHne s3Tux
CBEJICHUI WJUTFOCTPUPYETCS PELICHHBIMU [TPUMEPAMU, OTBETUTh HA KOHTPOJIbHBIE BOIPOCHI.

3) Onpenenuts mapaMeTpsl YIpaBiICHUs], 3HAYECHUS KOTOPBIX HY)KHO MOJYYHUTh B IMpeaenax
CYILECTBYIOIIUX OTPAaHUYECHUH.

4) OnpenenuTh LEeTu U OrPAaHUYCHUS Ha PECYPCHI.

5) Oncath ey yepe3 mapaMeTpsl ypasieHus (OCTPOSHHE IeTeBOi QyHKIINH).

6) Omnucarb oOrpaHu4eHUs 4Yepe3 MapaMmeTphl yMOpaBleHUS (IMIOCTPOCHHE CHUCTEMBI
OrpaHUYEHU).

7) TloAroTOBUTH aHATUTUYECKUI OTUYET, cojepkailuii 4€Tkoe (IOIIaroBOE) OIMHMCAHHe
BBITIOTHEHHON Pa0OoThI, pacuéThl, BU3yadbHOE MPEICTABICHHE MMOJYYSHHBIX PE3yIbTATOB.

8) 3amuTuTh paboTy.

Coaep:xanue oryera Kk padore

OTueT 10IKEH COAepIKaTh:

- 11eJ1b PaboTHI;

- TEOPETUUYECKUI MaTepua, coJepKaluii OCHOBHbIE MOHATH, (OpMyYIIBl U HEOOXOAUMBIE
MOSICHEHUS K HUM;

- yCIIOBHE 3aJ1auH;

- UCXO/IHBIE JaHHBIE;

- JTamnbl MOCTPOEHUS MAaTEMaTHYECKOW MOJENU C MOSCHEHUAMHU (MCIIONIb30BaTh MPUMEpPHI
MOCTPOSHMSI MATEMAaTHUECKUX MOJIENIel U3 TEOPETHUECKON 4acTH paboThl).

KparTkasi Teopusi 1 MeTOANYECKHE YKA3aHUS K BBINOJHEHHIO
NPaKTHYeCKOH padoThI

1



MOJAEJHUPOBAHMUE ITPOU3BOACTBEHHbBIX (TPAHCIIOPHBIX) ITPOHECCOB

HccnenoBanue — Buj JeSITEIbHOCTH YEJIOBEKA, MIO3BOJIAIOLINM PACKPBITh CYTh U COJEPKAHNE
SBJICHUM, TO3HATh M OLIEHUTh HX, ONPEAEIUTb TEHJICHIMHU pPA3BUTUSA, HAUTH BO3MOXKHOCTb
UCIOJIb30BAaHUS MOTY4YEHHBIX 3HAHUHN B IPAKTUUECKOMN J€ATEIbHOCTH.

Hcxons W3 JIOTMKU ABMKEHMsI 3HAHMS M XapakTepa OpPraHM3alud IO3HaHUsS, B HAyYHOM
HCCIIEZIOBAHUH MOKHO BBIJICJIUTH JIBa OCHOBHBIX YPOBHS: SIMIIMPUUYECKUI U TEOPETUUECKUH, a TAKKe
METO/bI MCCIIEeI0BaHUs, KOTOPbIE MPUMEHSAIOTCA KaK Ha SMIIMPUYECKOM, TaK U Ha TEOPETHUUYECKOM
ypoBHsX. Ha smnmpuyeckoM ypoBHE MJET MPOLECC HAKOIUIEHUs (akTOB IIyTeM HaOIIo/eHus,
CPaBHEHMsI, U3MEPEHUS, SKCIIEPUMEHTA U IEPBUYHON CHCTEMaTU3allii 3HAaHUH.

Metoabl SMOMPUYECKOTO M TEOPETUYECKOIO MCCIEJOBAHUS BKJIIOYAIOT B ceds  ab-
CTparupoBaHHUE. AHAIM3 U CUHTE3, MHAYKLUUIO U JEAyKLUI0; MOJEIMPOBAHUE U HCIOJIb30BaHHE
pUOOPOB, UCTOPUYECKUIN U JIOTHUECKUI METO/Ibl HAYYHOT'O IO3HAHMSL.

Mooenupoeanue — 3T0 McCIeIOBAHNE KAaKUX-THOO SBICHUH, IPOLECCOB UM CUCTEM IIyTEM
MIOCTPOCHMSI U U3YUEHUS UX MOJEJIeH; UCIOIb30BAHNE MOJIENEH ISl ONpEeeNICHHUs WK YTOUHEHUs
XapaKTepUCTUK M PALMOHAIN3ALUYU TUIAHOB paboThl MpeanpusaTHii. Modenu — 3TO Takue aHAJIOTU
OPHUTMHAJIOB, CXOJICTBO KOTOPBIX C STUMU OPUTHMHATIAMH CYIIECTBEHHO, a Pa3JIN4Me - HECYILIECTBEHHO
U1l pELIeHUs IOCTaBICHHOMN 3a1a4H.

B sxoHOMMKE IPUMEHSIOTCS ITIaBHBIM 00pa30M MaTeMaTU4eCKUEe MOJEIH, IPEACTABISIOIINE
cO00l KOMMAKTHYIO (hOpMAIM30BaHHYIO 3allUCh BCEH COBOKYIHOCTH YCJIOBUH 3KOHOMMYECKOU
3aJ]auu B BUJI€ CUMBOJIOB, UH/IEKCOB, YPAaBHEHUH, QYHKLUI U APYTUX MaTeMaTUYECKUX BBIPAKCHUM.

MaremaTtuueckast MOJIeNIb — YCIOBHBIN 00pa3 HcciIeyeMol CUCTEMbI, KOTOPBI 0TOOpakaeT
CBOWCTBA CHUCTEMBbI, B3aHUMOCBSI3U MEXIY €€ 3JEMEHTaMM, CTPYKTYpHble U (YHKIMOHAJIbHBIE
napaMeTpbl CUCTEMBI.

Cyl1ecTByeT MHOXECTBO (DOpM JAEATENbHOCTH NPEANPHUATUH, KOTOpbIE CBSI3aHbl C
pacripesielIeHUeM pecypcoB. DTH pecypchl BKIIOUYAIOT TPY[, ChIpbe, 00OpYAOBaHHE U JECHEXKHbIE
cpeacTsa. MHorma mpouecc pacnpenenaceHus pecypcoB Ha3bIBaloT IporpaMmmupoBanueM. Ilockonbky
OOBIYHO pa3Mepbl PECypCcOB OrpaHUYEHbI, MNPEIANPUSATHE CTAJIKUBACTCA C OMNpPEeCHHBIMU
npobiaeMaMu Ipu UX pacipeaeIeHHUH.

Od4eHp 4acTO MOJIE3HBIM MHCTPYMEHTOM B IPOILIECCE PACIPEACICHUS PECYPCOB SBISAIOTCS
METOJIbl MOJAEIUPOBaHUsA. MaTeMaTH4ecKuM NPOrpaMMHUPOBAHUEM HA3BIBAECTCS HCIIOJIB30BAHUE
MaTeMaTHYeCKUX METOJIOB U MOJEJEeH Ui pelieHns npodaeM MporpaMMHUPOBaHUS.

JIuneiiHOEe NpoOrpaMMHpPOBAHHUE SBIAETCA NOAXOASIIMM METOAOM JJIs MOJEIUPOBAHUS
pacnpeeNieHus: peCypcoB, €CIIH LI€JIb U OTPAaHUYEHHS HAa PECYPChl MOXKHO BBIPAa3UTh KOJIMYECTBEHHO
B (hopMe TMHEWHBIX B3aUMOCBSI3EH MEXKAY NEPEMEHHBIMU.

[Tn1aHOBO-3KOHOMHYECKHE 3a7jauyd aBTOMOOMJIBHOTO TpaHCIOpPTa, KaK W JIIOOOH JApyroi
OTpacid HApOJHOTO XO3SHCTBa, SBISAIOTCS MHOTO(AKTOPHBIMA C OOJBIIUM  KOJHMYECTBOM
HEM3BECTHBIX. MOJIeNIN pelieHHsl TAKUX 3a]1a4, KaK MPaBUII0, IPECTABISAIOT COOON HEONpeIeIeHHbIE
cucreMbl. HaliTu skcTpeMyM (MakCUMyM WM MHHMMYM) TaKMX 33Ja4 IOMOTal0T MaTeMaTHYECKUe
Metoabl. IIpakThka NOpUMEHEHHsS 5SKOHOMUKO-MAaTEMaTHYeCKHMX METOJIOB Ui IUIAHMPOBAHUS
aBTOMOOWJIBHBIX MEPEBO30K IMOKA3bIBAET, YTO ATO JAeT 3HAUMTENbHBIH 3KOHOMHUYECKHH 3(QexT,
MOBBIIIAET UCIOIB30BaHKE MOABMKHOTO COCTaBa U MPOU3BOIUTEIBHOCTh TPYAa HA aBTOMOOMILHOM
TPaHCIOPTE, CHUXKAET TPAHCIIOPTHBIE U3IEPKKU



CHMKeHHe TPAHCTIOPTHBIX M3/lep:keK — Ooublas odierocynapcTBeHnas 3afada. [1yTs k
€e pEeLICHUIO — paIllMOHAIbHOE pa3MelIeHHEe MPOU3BOIUTENBHBIX CUJ, pa3paboTKa ONTUMAaIbHBIX
CXEM I'py30MOTOKOB, UCKIIFOUEHUE BCTPEUHBIX I1EPEBO30K.

Peanuzanus stux 3amady TpeOyeT COBEpIICHCTBOBAHHUS IUIAHWPOBAHUS HAa aBTOMOOMIBHOM
TpaHcmopTe. 3HAYUTENbHOE BHHUMAaHHE MPU 3TOM JOJDKHO OBITh YIENEHO MPUMEHEHHUIO B
IUTAHUPOBAHUH SKOHOMHKO-MaTEMaTHUYECKUX METOJIOB.

[lenbto MPUMEHEHHUS 3TUX METOAOB SIBJISIETCS BBIOOP M3 MHOTMX BO3MOXHBIX BapHaHTOB
IJIaHAa ONTUMAJIBHOTO, T. €. HAWJIYYILEro C TOUYKHU 3peHust 3H(PeKTUBHOCTH.

B nacrosiiee BpeMs npu onepaTUBHOM IUIAHUPOBAHUU ITEPEBO30K I'PY30B U MACCAXKUPOB, IPU
aHaJlu3e JeATENIbHOCTH aBTOTPAHCIIOPTHBIX MPEANPHUATHI U 00beTUHEHHUH UCIIOIb3YIOTCS METO/IbI
MaTEMaTHYeCKOro IPOrpaMMHUPOBAHMS, TEOPHH MAacCOBOTO OOCITYKHMBAaHUS, HMHUTALMOHHOTO
MOJIETTMPOBAHUS, MATEMAaTUKO-CTATUCTUYECKUE METObI U IPyTHE.

[IpeumyriecTBa MaTeMaTHYECKOTO0 MOJIECIIMPOBAHUS TIEpEe APYTUMU BUIaMH (TparuecKum,
aHAJIOTOBBIM, MEXAHUYECKUM U T.II.) 3aKIIOYAIOTCS B HIMPOKOM HCIOJIb30BAHUM MAaTEMaTHYECKUX
Mojieiell, HU3KOM CTOMMOCTH WX CO3[aHus, OBICTPOM MOJYYEHHH PE3yJIbTaTOB HCCIIEIOBAHUA,
BO3MOXXHOCTH IPOBEJICHUSI PACUETHBIX SKCIEPUMEHTOB U IMPOBEPKH MPABUIBLHOCTU MOCTPOCHUS
MOJIETIH.

B mpoliecce MaTeMaTnyecKkoro MOAEIMPOBAHUS MOXKHO BBIJICTIUTh YETHIPE OCHOBHBIX JTara.

1 osran. IlocranoBka u dopmynupoBaHue npoOIEMbl WM 33Jadyud. IJTO Haubolee
OTBETCTBEHHBIH 3Tall B MOJICTMPOBAHUH, IIOCKOJIBbKY OT TOT0, HACKOJIBKO INTyOOKO H3y4YeHa CYIITHOCTh
mpolecca M BBIJACIEHBI €r0 XapaKTepHbIE YepThl, Kak OyneT chopMylIMpOBaHA IElb PEUICHHS U
OCYIIECTBIIEHA MOCTAHOBKA 33/1a4H, 3aBUCUT B KOHEUHOM €4€Te U Pe3yJIbTaT PEIICHHUS.

2 sran. [loaroroBka ucxoaHoi mHpOpMaLUK, HEOOXOIUMOM AJisl pElIeHUs 3a7adu. 3/1ech
BaYKHO TPEXJIE BCEr0 YCTAHOBUTH IOKA3aTelb, JOCTATOUYHO MOJHO XapaKTEPU3YIOUIUI KauecTBO
HSKOHOMMYECKOTO MpoIlecca U C MOMOIIBI0 KOTOPOTO CPAaBHUBAIOTCS U OICHUBAIOTCS pa3lnyHbIC
BapHaHTHl PEIIeHHs] U BhIOWpaeTcs HAWIYyYIIMiA. DTOT MOKa3aTellb U MPUHUMACTCS 3a Kpumepuil
onmumanvHocmu. B KadecTBe KpHUTEpUS B PA3NUYHBIX SKOHOMHMUYECKUX 3aa4ax MOTYT OBITh:
MaKcHUMajbHas MPUObLIb, MUHUMaJIbHbIC U3/IEPKKH aBTOTPAHCIIOPTA, MUHUMAIbHbIE TIPUBEICHHBIC
3aTpaThl HA HKCILTyaTalMIO MOJBUKHOIO cocTaBa U T.1. IIpu mocTpoeHnu Moiein SKOHOMUYECKOTO
mpolecca B Ka4eCTBE KPUTEPUS ONTHMALHOCTH BHIOMPAIOT MTOKA3aTeNb, KOTOPBIN B JAHHOM CITydae
SBIIIETCSL HAaNOOJIee BaXKHBIM.

3 sran. Pa3paboTka 5KOHOMHKO-MAaTeMaTH4YEeCKOW MOJENH U TONy4YeHHE Ha €€ OCHOBE
COOTBETCTBYIOIIEro pemieHus. [Ipu cocTaBneHUM MaTeMaTHYECKOW MOJENH CleAyeT OTOMpaTh
camble CYIIECTBEHHBIE (DAKTOPBI, OT KOTOPBIX 3aBHCHT BBIOOpP MPABUIBHOTO pEIICHHS 33Jauu.
['maBHOE MpH 3TOM — U30eXKaTh MEePEyCIOKHEHHS UITU TepEYPOIeHIs MoAenu. Moaens He JoKHA
OBITH CIIOXKHEE, 4eM 3TO TpedyeTcs MO 3aJaHHON TOYHOCTH HUCXOAHBIX JaHHBIX U Tpebdyemoit
TOYHOCTH PE3YJIbTaTOB.

4 »sran. AHamu3 W OKCIEPUMEHTAlbHAs TPOBEpPKa CTEMEHH aJIeKBaTHOCTH MOJETH
HCCIEAYEMOMY SKOHOMUYECKOMY Ipolieccy. TOIbKO Mmociae Takol MPOBEPKH CIEAyeT NMPUHUMATH
OKOHYATeNbHOE perieHue. Jlydiiei MaTeMaTH4ecKOM MOJENbI0 CUUTAETCS Ta, KOTOpasi MO3BOJIAET
MOJIy4YUTh HamOoliee palroHalbHOE perieHue. [IpakTudeckas peanu3anus PEHIeHUS W CIYKUT
OKOHYATEJIbHBIM KPUTEPUEM KaueCTBA CO3/IaHHON MOJIENH.



3agauu JIMHEHHOTO MPOrPaMMUPOBAHUS MPEXK/IE BCETO OTIIMYAIOTCS TeM. UTO OHU OMUCBAIOT
JUHEIHbIE, TPONOPLHOHANbHBIE 3aBUCUMOCTH MEXIYy pacCMaTpuBAeMbIMH  BEJMYMHAMH.
Matemaruueckass MOJAENb 3a/laydl JIMHEHHOrO MPOTrpaMMHPOBAHUS BKIIIOYACT B ceOs: JIMHEHHYIO
yenesyro (hyHKyuro, TUHeliHble 02paHuieHus Ha UCTIOIb3yeMbIe PECYPChI, nepeMeHHble eNUYUHDL.

Ilenesas ¢hynkyusa cTpouTCs Ha OCHOBE BBIOPAHHOTO KpUTEpHsl ONTHMAIBHOCTH, B
COOTBETCTBUH C KOTOPBIM PEIIAETCS BOIIPOC O BHIOOPE ONTUMAIBLHOTO BapHaHTa, IyTeM CPAaBHEHUS
Pa3IMYHBIX BO3MOKHBIX BAPUAHTOB.

Ozpanuyenus ONPENCNAIOT TPAHUIBI PA3BUTUS JAHHOM CHUCTEMbl C TOYKH 3pEHUs
HEO0OXOUMBIX JJIsl 3TOTO PECYpPCOB.

Ilepemennsie genuuunbl — NICKOMbIE 337]a4d JTMHEWHOTO IPOrpaMMHUPOBAHUSL. ,

B obGmactu 3agady  JNMHEWHOTO  NPOTPAMMHPOBAHUS  pacCMaTPHUBAIOTCS  3a7auud
nPOU3800CMBEHHO20 NIAHUPOGAHUA, MPAHCROPMHAA U pacnpederumenvhas. PaccMoTpum
MIPOLIECC MOCTPOCHUSI MAaTEMAaTUYECKUX MOJIeNIel Ka)XKI0! U3 EePEUUCIICHHBIX 3a/1a4.

3AJAYA TPOU3BOACTBEHHOI'O IIVIAHUPOBAHUSA

[TycTh HEKOTOPOE MPEANPUATHE BBITYCKACT OJHOPOIHYIO MPOAYKIHNIO. V3roToBiieHue 3TON
NPOAYKIMHU CBSI3aHO C 3aTpaTtaMd M TMPOU3BOJCTBEHHBIX (AKTOPOB (Pa3IUYHOTO BHJA CHIPHE,
o0opyaoBaHue, pabouasi cuja, SHEPrus, TOMIUBO U T. 1.). O6o3HaunM ux OykBamu @i, Oy, ..., On.
Kaxplii U3 HUX UMEETCS B OrpaHMYCHHOM KoJinuecTBe: 3anac (pakropa @1 cocrasnser b1 equnuil,
3amac ¢paxtopa Dy: cocrariset b2 enuHMIl U T. 1., 3anac pakropa Om coctaBiseT bm eaUHUIL.

[Tpenmpustae pacmonaraer N oTpabOTaHHBIMU TEXHOJIOTHYECKUMHU criocobamu. O603HaUUM
ux T1, T, ..., Tn. U3BecTHO, 4TO mpu paboTe NPEANPUATHS B TEUCHUE SAMHHUIIBI BPEMEHHU I10 CIIOCO0Y
Tj 3aTpaunBaercs ajj enuuull pakropa @i. Takum oOpa3om, paboTa MPEANPUATHS B TCUCHUE ETUHUIIBI
BpeMeHu 1o crioco0y T1 TpeOyet 3aTpathl a11 eauHull dpakropa D1, az1 equnun pakropa Oz u T. 1.,
am emuHul daktopa ®p. Pabora mpeanpustus Ho crocody Tj (j = 1;7n) B TeueHHe eXUMHMIIBI
BpEMEHH MPUBOIMT K BHITYCKyY Cj (j = 1;7) eIMHHUI TOTOBOI IIPOLYKIIHH.

Tpebyercs Tak CIUTaHUPOBATh PabOTy MPEANPHUATHS, YTOOBI JOOUTHCI MaKCUMaTbHOTO
00BEMa BBITYCKAEMOM MTPOTYKITUH.

Ctpoum MaTeMaTHYECKYIO0 MOJIETh IaHHOH 3a/1a4u.

3a mapameTpbl ympaBieHHs (TUIaH) TPUMEM YHWCIA, MOKa3bIBAIOIINE, CKOJBKO BPEMEHU
OTBOJMTCS Ha paboTy Mo KaxaoMy u3 croco6os Tj (j = 1;7). O603HAYNM UX uepes X1, X2, ..., Xn.

Toraa MBI BBIITYCTHM MPOTYKITHIO B 00BEeMe

7 = C1X1q + C2X> + -+ ChXp-

OyHKuus Z, T. €. 00beM rOTOBOW MPOAYKIUH MPH IIaHE X1, X2, ..., Xn OyJeT Mokazarenem
KayecTBa WM LIeNeBOI (yHKUMEH MpU YCIOBUH, YTO LENbIO IJIAHUPOBAHUS SBISIETCS MOJIy4YeHUE
MaKCUMaJIbHOrO 00beMa MPOAYKLMH. 3a/iadya 3aKJIFoyaeTcss B TOM, 4TOObl HAalTH TaKOM IJIaH, mpu
KOTOPOM (YHKLUS Z JOCTUTAeT CBOETO0 MaKCUMAaJIbHOTO 3HAUEHUSI.

Ha nepBbIii B3I/, BBINOJJHEE BCETO IIAHUPOBATH OOJIbIIIE BpEMEHU Ha TOT criocod Tk, s
KOTOPOTo Ck MMeeT Hanbosblee 3HaueHne. O1HaKO KaXKIbIi criocod CBSA3aH ¢ MPOU3BOJCTBEHHBIMU



3aTparamu, ¥ eCJIM OHU BEJIHKH [T criocoba Tk, To MOKET OKa3aThCst 00JIee BBITOAHBIM TPUMEHEHHE
U JPYTHX CIIOCOOOB.

[TosTOMY paccMOTpUM, CKOJBKO EIWHUI] KXKIOro W3 (aKTOPOB OYyIEeT 3aTpadyeHo IpH
MCIIOJIHCHUH TUIaHA X1, X2, ..., Xn. 7151 I-T0 hakTOopa 310 OYyAyT 3aTpathl, paBHBIC Aj1X1 + QAjz Xy +
“++ QjpX, emuHuIl Toro pakropa. Ho Tak kak pakropsl @i (i = 1;m) orpanuyens! 3anacamu b
(i =1;n), TO IWIAHMPOBaTh HAIO0 TaK, YTOOBI 3aTPaThl HE IMPEBBINAIN 3aNacoB, T. €. YTOOMI
YJIOBJIICTBOPSUINCH HEPABCHCTBA

a11x1 + a12x2 + + alnxn S bl'
az1X1 + azzX, + -+ AornXn < bz,

Am1X1 + ApaXo + -+ An X < by,

[Tpruem d9ucma X1, X2, ..., Xn, BBIPOKAKOIIME HAMCUYCHHBIH IUIaH, JOJDKHBI OBITh
HEOTPHULIATEIbHBIMU.

WTak, noay4uny CieIyrony0 MaTeMaTUYECKY0 MOJENb.

Heob6xomumo HaiiTu Takue yucnia Xi, X2, ..., Xn, IpA KOTOPHIX JOCTUTAETCS MAKCUMYM II€JIEBOM
byHKIUN

Z = C1X1 + x5 + -+ + X, = Mmax,
YAOBJIETBOPSIETCS CUCTEMA OTPaHUYCHUN:

a11x1 + a12x2 + oo + alnxn S bl'
az1X1 + Ar2Xo + -+ ArnXy < bz,

Am1X1 + QaXy + o+ QpnXn < b,
N BCC MEPEMECHHBIC HCOTPULATCIIbHBI:
X120, 20;...;x, = 0.
TPAHCIIOPTHAS 3ATAYA

Hmeetcst M nmyHKTOB otnpaBieHus Ai, Az, ..., Am U3 KOTOPBIX HaJ0 BBIBECTH OJHOPOIHBIN
rpy3 B KOJMYECTBAX a1, 82, ..., &m TOHH COOTBETCTBEHHO. DTOT I'Py3 HYKHO JOCTaBUThH B N MyHKTOB
HasHauenus By, By, ..., Bn moTpebHOCTH KOTOPBIX cocTaBistoT D1, by, ..., bn ToHH cooTBeTCTBEHHO.
N3BecTHO, uTO pacxonsl mo mepeBo3ke 1 T rpysa u3 myHkTa Ai B myHKT Bj coctamistor Cij pyo.
Tpebyercsi cocTaBUTh TaKOM IJIaH MEPEBO30K, MPU KOTOPOM CyMMapHBIE PacxXojbl MO MEPEBO3KE
OblTM OB MUHUMAJBHBIMH, BECh T'Py3 M3 ITYHKTOB OTIIPaBJIeHUsS ObLT OBl BBHIBE3E€H, BCE ITYHKTHI
Ha3HAYCHHS TIOTYyYUIId OBl TPEOYyeMBIi TPY3.



JIBa mocienHUX YCJIOBHUS MOTYT OBITH BBIIOJHEHBI TOJBKO B TOM Cllydae, eciii oOriee
KOJHMYECTBO I'py3a BO BCEX IYHKTax OTIPABJIEHUS paBHO 00IIel MOTPeOHOCTH BO BCEX MYHKTAax
Ha3HAYEHUS:

m
z E Cijxij.
i=1j=1

CocTtaBuM MaTeMaTUYECKyIO MOJIENb 3a/1a4H.

3a mapameTpbl yrnpaBieHUs MPUMEM TaKOW IJIaH, IPU KOTOPOM M3 IMyHKTa Aj, B MyHKT Bi
nepeBo3uTcs Xij ToHH (i = 1;m; j = 1;n). Torma cymMapHbIe pacXoipbl MO MEPEBO3KE COCTABAT
(ueneBast GyHKIHS):

Z = Cy11X11 + C12X12 + o+ CinXan + C21X21 + CoaXap + o0 + ConXop +

+Cm1Xmz2 t CmaXmz + - + CpnXmpn — min.

Crtpoum cuctemy orpanrueHuii. OHa COCTOUT U3 JIBYX IPYII OTPAHUYCHUH.
[lepBas rpymma orpaHuyeHu BeIpakaeT TpeOOBaHKE, COCTOSIIEE B TOM, YTO BECH TPY3 MOJIHOCTHIO

BBIBO3UTCA U3 MYHKTOB OTIIPABJICHUA:

X11 + X12 + -+ X1in = Qq,
le + xZZ + + XZn

I
Q
Y.

Bropas rpymnmna orpaHuyeHui BeIpaskaeT TpeOOBaHUE, COCTOSILEE B TOM, YTO BCE ITYHKThI
Ha3HA4YeHU MOITy4aroT TpeOyeMblii Ipy3:

X11 + X1 R Xm1 = bl!
X1z T Xzt + Xppp = by,

X1n + xz-n + -+ Xmn = le'
I[TpuyeM MIaH MepeBO30K HEOTpHIaTeNeH, T. . Xij> 0 (i = 1;m; j = 1;n).
PACHIPEJAEJUTEJIBHASA 3AJTAYA

DTO 3amada O pacCTaHOBKE AaBTOMOOWJIEH MO MapumipyTaMm, HampuMep B Maciirade
aBToTpancnoptHoro npennpustus (ATII).

[Tyctb MeeTcs M TUIOB aBTOMOOMIIEH, KOTOpBIE JOJKHBI OOECHEYUTh MEPEeBO3KM Ha N
Mapmpyrax. O0beM TepeBO30K Ha 3TUX MapmpyTtax cocTtaBisger Qi, Q2, ..., Qn TOHHO-MWIB
COOTBETCTBEHHO. M3BECTHO, 4TO €CII aBTOMOOMIIB I-T'0 THIIA UCIIOJIb30BATh HA j-M MapIIpyTe, TO €T
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MPOBO3HAs CTOCOOHOCTh COCTABUT Pij TOHHO-KM 3a BECh TUIAHUPYEMBbIi Mepro/. DKCIUTyaTalys i-ro
THIIA Ha J-M MapIipyTe B TEYCHHUE BCETo mepruoa Tpedyer pacxomaa Rij pyo.

TpeOyeTcss COCTaBUTh TaKOW IUIaH IEPEBO30K, IMPH KOTOPOM JOCTUTAETCS MUHHUMYM
AKCIUTyaTalMOHHBIX PACXOJIOB IIPH BHITIOJIHEHUH 3aJJaHHOTO 00bheMa TIEPEBO30K.

CocTaBUM MaTeMaTHYECKYHO MOJICIb.

3a mapameTpsl yrpaBJICHUS MPUMEM Xij — JOJTH AKCIUTYaTalldOHHOTO MEPUOJIa, OTBEICHHBIC
1151 pabOTHI I-r0 THIA aBTOMOOWIIS Ha J-M MapIipyTe.

DKCIUTyaTallMOHHBIE PACXOIbl TIPU 3TOM COCTaBSAT (1esieBast (PYHKIIHS)

Z = Ry1X11 + RigX15 + -+ RipX1n + Ra1Xa1 + RopXop + -0+ RypXop +
+Rp1Xm2 + RpaXmaz + - + RyppnXmn — min

Cucrema OFpaHI/I‘leHI/Iﬁ COCTOUT U3 ABYX I'pYIIII.

HepBaﬂ rpyniia OrpaHI/I‘ICHI/Iﬁ BbIpaXXacT TpC6OBaHI/IH, COCTOAIIUC B TOM, YTO CyMMa I[OJ'IGIZ
IUIaHUPYEMOT'O Iepruoaa, HAMCUCHHBIX JJIsA pa60TBI KaXXJa0ro THIia aBTOMOOMJII Ha Pa3HbIX
MapaipyTax, HE MOXKCT OBITH OOJIbIIIE CAMHUIBI:

X11 + X12 + -+ X1n < 1,
X221 + X322 + -+ Xon < 1,

Xm1t Xmo + o+ Xmn < 1.

Bropas rpymnmna orpaHuueHuil BbIpakaeT TpeOOBaHUE, MPEABABICHHOE 3aJaHHBIMHU
obbemamu nepeBo3ok Q1, Qo, ..., Qn Ha KaxoM MapupyTe. [lomyunm:

P11X11 + P21X12 + -+ PmaXm1 = Qq;
P12X21 + P22X22 + - + PmaXmz = Q2;

PinX1n + DanXon + - + PmnXmn = Qn.
IIpu sTOM BCe x;; = 0 (i =1m;j= 1,_n)

IIpumep 1. [TocTpouTs MaTEMATUYECKYIO MOJIEND 3a/1a4H.

Heb6onpmmas ¢pupma nmpous3BoauT JBa TUIIA MAIIMHHOTO Macia. @upMa MOXKET MpoJaTh BCIO
MPOJYKINIO, KOTOpas OyAeT Mpou3Be/ieHa, OAHAKO 00beM NMPOU3BOICTBA OTPAHUUYEH KOJIUYECTBOM
OCHOBHOTO HMHIPEIMEHTa M MPOU3BOACTBEHHONM MOIIHOCTHIO HMMeromierocs obopynoBaHus. Jlis
mpou3BoacTBa 1 11 mepBoro Tuma wmacia Tpebyercs 0,02 ¥ paboTel oO0OpyIOBaHUSA, a IS
npou3BoAcTBa 1 1 Broporo tuna Macna — 0,04 4. Pacxox ocHoBHOTO MHrpeauenta cocrasisier 0,01
kr 1 0,04 xr Ha 1 1 mepBOro U BTOPOro TUIOB Maciia COOTBETCTBEHHO. EKETHEBHO B paCIIOPSKEHUH
¢bupmbl nmeercs 24 4 paboyero BpeMeHu 00opyioBaHus U 16 K OCHOBHOroO MHrpeaueHTta. Jloxox
¢bupmbl cocrasisieT 2 py6ins 3a 1 1 mepBoro tumna macia u 4 pyosas 3a 1 1 BToporo Tuma macia.
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CKOJIBKO TIPOIYKITAN KAXKIOTO BUAA CJIETYET MPOU3BOIUTh €KETHEBHO, €CIIH 11e7h (PUPMBI COCTOUT
B MaKCHMU3alMH €KEeTHESBHOTO J0X04a?

JlanHas 3a1a4ya OTHOCUTCS K 3a0auam npou3800CmMEeHH020 NIAHUPOBAHUSL.

3a mapaMmeTphl yIpaBiIeHHUs] BO3bMEM: X1 - YHUCJIO JINTPOB MEPBOTO TUIIA MAITMHHOTO Macja 1
X2 - YUCJIO TUTPOB BTOPOTO THIIA Maciia, MPOU3BOIUMOE 32 JACHb.

Ctpoum neneByro GyHKIHIO. [{enpio miaHnpoBaHus TaHHOW 3aa91 SBJISETCS MAaKCUMU3AITUS
©XKEJHEBHOTO JI0X0/Ia. 3a pealu3aliio IepBOro TUIA Maciia eKEeIHEBHO (hupMa MmoyrydaeT J0XO B
pasmepe 2X1 py0. U 3a peanu3anuo BTOporo Tumna Macia 4xX py6. Toraa oOmuii 10X0/1 OT peayiu3auu
3a J€Hb COCTABUT

Z = 2xq + 4x, - max.

JLJ1st IpoM3BOJICTBA X1 IUTPOB TMEPBOTO U X2 TUTPOB BTOporo macia tpedyercs 0,02x1 + 0,04x2
9acoB pabOTHl 00OPYIOBAHMS €XKEITHEBHO. MaKcHMaabHOE BpeMsi paboThl 00OpYyIOBaHUS B JICHBb
cocraBisieT 24 4, CleoBaTelbHO, O0BEM IPOU3BOJCTBA JIOJDKEH OBITh TaKUM, YTOOBI YHUCIIO
3aTpavyeHHBIX YacoB pabOThI 00OpyMOBaHUS OBLTO MEHBIIE JIMOO PaBHO 24 4 exXeIHEBHO. TakuMm
obpa3zom,

0.02x4; + 0.04x, < 24 y/neHb.

[Tpou3BOACTBO X1 TUTPOB MEPBOrO THIA Macia U Xz BTOporo Tuma macia tpedyet 0,01x1 +
0,04X> Kr UHrpeIHeHTa eXeAHEBHO. MaKCUMaIbHBIN pacXoJl HHIPEIUCHTA €XKETHEBHO COCTABIISET
16 xr, cienoBaTelbHO, 00bEM IMPOU3BOJCTBA JOJIKEH OBITH TAaKUM, YTOOBI TpeOyeMoe KOIHYECTBO
CIEIUAILHOTO MHTPEIMEHTA COCTABIIUIO He Oosiee 16 kr B neHb. Takum oOpazom,

0,01x; + 0.04x, < 24 4/neHb.

Jpyrux OrpaHWYeHH HET, OJHAKO pPa3yMHO TMPEANOJOXKUTh, YTO (GUpMa HE MOXKET
MPOU3BOJUTH MAIIIMHHOE MACJIO B OTPULIATEIIbHBIX KOJIUYECTBAX, I0ATOMY
x1=0,x, = 0.

[Tony4ni MaTeMaTHYECKYIO MOJICNb 3a/1a9H:
1) ueneBas GyHKIUS:

Z = 2xq + 4x, > max;
2) cucTemMa OrpaHUYCHUN:

0.0le + 0.04‘.7(2 < 24‘,
0.01x, + 0.04x, < 16;

YCIIOBUEC HCOTPUIATCIBbHOCTH TICPEMCHHBIX !



X1 20,x,2>20

Ipumep 2. IlocTpouTh MaTEMaTHYECKYIO MOJIENb 3a/IaUH.
Nmeercs Tpu myHkTa otnpasieHus Al, A2, A3, u3 KOTOPbIX HaJl0 BEIBE3TU OJTHOPOAHBIN IPy3
B kosnnuecTtBax 10, 30 u 50 TOHH COOTBETCTBEHHO. JTOT I'py3 HY’KHO JOCTaBUTh B UETHIPE IyHKTa

HazHaueHwus By, Bz, B3, B4, moTpedbnoctu koTopsix coctaBisitoT coorBeTcTBeHHO 20, 30, 15 1 25 ToHH.
Pacxonpl Ha iepeBo3Ky 1-ii T rpy3a U3 myHKTa Aj, B MyHKT Bj 3anucans! B Ta0m1. 1.

Tabnuna 1
ITyHKTBI Pacxonpl Ha epeBo3Ky 1-i T rpy3a B IyHKThI IPUOBITHS
OTIIPABJICHUS B1 B> Bs B4
A1 7 8 5 3
Az 2 4 5 9
Az 6 4 1 2

Tpe6yeTc;1 COCTaBUTL TaKOM ILJIaH MEPEBO30K, IIPU KOTOPOM CYMMApHbLIC PACXOAbI IO

nepeBo3ke ObUIM Obl MUHMMAJIbHBIMH, BECh TPY3 M3 IIYHKTOB OTIpaBJIEHUS ObUl Obl BBIBE3EH, BCE
IIYHKTbI Ha3HAYEHUs TOJTy4YUIIH Obl TpeOyeMblil Ipys3.

JlanHas 3a/1a4ya OTHOCUTCS K MPAHCHOPMHBIM 3A0AUAM.
3a mapaMeTpbl YIpaBJICHUS NPUMEM TaKOW IUIaH, MPU KOTOPOM U3 MyHKTa Aj B MyHKT Bj
MEPEBO3UTCS Xij TOHH (i =1;,3;j=14 )

Ctpoum 1ieneByto GyHKIuIO. Llenbio mraHupoBaHus JAaHHOW 3a1a49U SIBIISICTCS MUHUMH3AIUS
TPAHCIIOPTHBIX PACXOJ/IOB Ha MEPEBO3KY rpy30B. CyMMapHbI€ PACXOIbI 11O IEPEBO3KE COCTABSIT

Z = 7x11 + 8X12 + 5x13 + 3x14 + ZXZ]_ + 4x22 + 5x23 + 9x24
+6x3; + 4x3, + X33 + 2Xx34 > min.

13 nynkTta A1 miaHUpyeMcs BBIBECTH I'py3 B KOJIMYECTBE X11 TOHH B MMyHKT B, B myHKT B2 - B
KOJINYECTBE X12 TOHH, B MyHKT B3 B Kom4ecTBe X13 TOHH, B MyHKT B4 - B KonnuecTBe X14 TOHH. [Ipn

3TOM CyMMapHOE KOJIMYECTBO I'py3a, BEIBO3UMOE M3 IMMyHKTa A1 COCTaBUT (X1q + X135 + X3 + X14)
TOHH, yTO paBHO 10 ToHHaM. [lomyuwnnu:

(x11 + x12 + x13 + x14,) = 10
AHaHOFI/ILIHO AJI1 BTOPOTO U TPECTHEI'0 MYHKTOB OTIIPABJICHUS ITOJIYUYUM:

(x21 + X232 + X3 + X24) = 30;
(x31 + X32 + X33 + x34) = 50.

B nynkT B1 u3 mynkTa A1 TpeGyeTcst IpUBECTH [py3 B KOJIMYECTBE X11 TOHH, U3 MTyHKTA A2 - B
KOJIMYECTBE X21 TOHH, U3 MMyHKTa A3 B KOJIMYECTBE X31 TOHH. [Ipu a3TOM

CyMMapHO€ KOJMYECTBO Ipy3a, MPUBO3UMOE B MyHKT Bi1, coctaBut (x11 + X1 + X31) TOHH,
yT0 paBHO 20 ToHHaM. [Tomyunm:



x11 + x21 + x31 == 20.
AH&HOFI/I‘IHO AJI1 BTOPOTO, TPETHET0 U YCTBCPTOT'O ITYHKTOB HpI/IGBITI/IH MOJIy4YHM:

X112 + X2 + X3 = 30,
X13 + X723 + X33 = 15,
x14 + x24 + x34 == 25

Jpyrux oOrpaHWYeHWl HET, OJHAKO pPa3yMHO MPEANOJIOKHUTh, YTO IUIAH MEPEBO30K
HEOTpHUIATENEH, T. €. X;; < 0 (i =13;j=1, 4).

[Tomy4nam MaTeMaTHYECKYHO MOJICITb 33 [a4H:

1) ueneBas GyHKUUS:

Z = 7xqq + 8xq5 + 5x13 + 3x14 + 2x51 + 4x5, + 5x33 + 9%y, +
+6x31 + 4X32 + X33 + ZX34, - mln,
2) crcTeMa OrpaHuYeHHH:

(%11 + X912 + X135 + x14) = 10;
(%21 + X352 + X33 + X24) = 30;
(x31 + X35 + X33 + X34) = 50;
X171 + X231 + x31 = 20;
X1z + X35 + X3, = 30;
X13 + X33 + x33 = 15;
X14 + Xp4 + X34 = 25.

3) ycrnoBue HEOTPUILATENBHOCTH IEPEMEHHBIX: X;; = 0 (i =1,3;j=1,4 )

IIpumep 3. IlocTpouTh MaTEMaTHUECKYIO MOJIENb 3a/1aUH.
Tpebyercs paccTaBUTh aBTOMOOWIIM TPEX THUIIOB HA JIBYX MapUIpyTax C 3aJaHHbIM 00BEMOM

MEePEeBO30K U 00ECeYUTh MUHUMYM JKCIITYyaTallMOHHBIX pacxo/10B. OcTanbHbIe JaHHbBIE PUBEICHBI
B Ta0I. 2.

Tabmumna 2
Tun [Tpou3BOIUTENEHOCTD OKCITyaTallMOHHbIE | DKCILTyaTalluOHHBIN
aBTOMOOMIIS aBTOMOOMIICH, THIC. pacxopbl, ThIC. py0. B NEePUOJ, CyT.
TOHHO-KM B CYT. CYT.
1-g muaust | 2-g qunaus | 1-g quHAs | 2-S TAHAS
1 10 15 4 8 300
2 5 10 3 4 300
3 12 10 5 4 300
3aaHHBIH 3600 4 800
00BeM
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MEPCBO3O0K,
TBIC. TOHHO-

KM

JlanHast 3a1a4a OTHOCHUTCS K pacnpeodeiumenbHbiM 3a0auam.

O003HAYMM Xij JIOJIFO IKCIUTyaTAl[AOHHOIO MEPHO/Ia, B TEUCHHUE KOTOPOrO aBTOMOOUIIH I-TO
TUNA PabdOTAOT HA J-M MapIIpyTe.

Crpoum neneByto GpyHkuio. Llenbro miaHupoBaHus JaHHOW 331a4H SBISETCS MUHUMHU3AIUS
HKCIUTyaTallMOHHBIX pacxo10B. CyMMapHbIE pacXo/bl IPH TOM COCTABSIT

Z = 4X11 + 8x12 + 3x21 + 4‘sz + 5x31 + 4‘X32 — min.
Cymma Jroriel IiaHupyeMoro nepuoa, HaMeUeHHBIX JIJIs1 paOOThI TIEPBOTO THITA AaBTOMOOWIIS
Ha TIEPBOM U BTOPOM MapuIpyTaxX, COCTaBUT (X11 + X12) U HE MOXET OBITh OOJIbIIE €IUHMIIBL.
[Tomyunm:

X11 + X12 <1

AHanoru4Ho U BTOpPOIr'o U TPETHEro TUIla aBTOMOOMJIEH IMOJIy4YnMm:

IA

Xo1 + X33 < 1;
X31 + X327 < 1

[Tpu 3TOM Ha nepBoM MapuipyTe 0obeM nepeBo3ok coctaBut (10x14 + 5x,4 + 12x34) ThIC.
TOHHO-KM B CyTKH, 4TO paBHO 12. [Tomyumm:..

1OX11 + Sle + 12.X31 = 12
AHaHOFI/ILIHO AJI1 BTOPOTO MapuipyTa IHOJIy4YuM:

15x12 + 10x22 + 1OX32 = 16

[Ipu stom Beex;; = 0 (i =1;3;5 =1;2).
[Toyunsn MaTeMaTHIECKYIO MOJICIh 3a/1a4H:
1) ueneBas GyHKIUS:

Z = 4xq1 + 8x45 + 3xy1 + 4x,, + 5x31 + 4x_32 - min;

2) cuctema OrpaHUYeHHN:

IA
[E

)

X11 + X12

IA
[E

X21 t X22 )
X31 + X327 < 1,
10.X11 + 5X21 + 12X31 = 12,
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15x12 + 10x22 + 10x32 == 16.

3) ycloBUe HEOTPUILATENEHOCTH IEPEMEHHBIX: X;; = O(i =1;3;j=1;2 )

I[pumep 4. [locTpouTh MaTEMaTUYECKYIO MOJIENb 3a/1a4H.

ABTOCOOPOYHBII 3aBOJ] BBIITYCKAET JIETKOBBIE M IPy30BbIE MAaIIMHBI. B IpoW3BOJCTBE yda-
CTBYIOT YETBIPE I[€Xa 3aBOJIa: KY3HEUHO-TIPECCOBBIN, 11eX JBUTATENCH, COOPOUHBIN JISTKOBBIX MAIITUH
1 cOOpOUYHBIA TPY30BBIX MAIIUH. MPOU3BOAUTEILHOCTh KOTOPBIX (32 Mecsl) ykazaHa B TaOu. 3.
[TpubbLIb OT peanu3ayy 01HON Ipy30B0i MammHel - 5000 py06., ogHOI serkoBoii - 3000 py6.

TpeOyeTcs COCTaBUTh MECSYHBIM IUIaH BBIMYCKA JIETKOBBIX W TPY30BBIX AaBTOMAIIUH,

o0ecTeYnBarOIUi TOCTHKEHNE MAKCUMAIbHOM MPUOBLIH.

Tabuuma 3
Iex MecsuHbIi BBITYCK MAalllMH, THIC. IITYK
I'py3oBbIE JlerxoBbie
Ky3neuno-mpeccoBblit 40 35
JlBurareneii 17 32
COOopOouHBIii IErKOBBIX MAIIUH - 15
COopouHBIil rPy30BbIX MAIINH 21 -

Ctpoum MaTeMaTHUECKYIO0 MOJIETb 3A0aUl NPOU3B00CMBEHHO20 NIAHUPOBAHUSL.
3amnaHupyeM BBITYCTUTh B MeECSIl X1 TPY30BBIX W X2 JIETKOBBIX MamuH. [Ipu sToMm
MPEANPHUATHE MOJIYYUT TPUOBLIH (1ieneBast QyHKIUs):

Z =5000x; + 3000x, — max.

HOCTpOI/IM CUCTCMY OrpaHI/I‘{eHI/Iﬁ. Eciu Ky3He‘IHO'HpeCCOBBII7I I€X BBIIYCKACT X1 I'PY30BBIX
MallvH B MECHL, TO OH Ha 3TO 3aTpavuuBaACT TAKYIO OOJIHO CBOEH MECAYHOU IIPOU3BOAUTCIIBHOCTH,
KOTOpPAaA BbIPAKACTCA I[pO6BIO X1/40. KpOMe TOTO0, IIEX pa60TaeT HaJ BBIITYCKOM JICTKOBBIX MAIllMH U
3aTpavYuBacT HOJIHO CBOEM MeECSYHOU MPONU3BOJAUTCIIBHOCTU PABHYIO X2/35. CYMMa ATUX JOJEH HE
AOJIDKHA MPEBbLIIATE CIUHUILIBI. HOJ'IyLII/IM NIEPpBOC HEPABCHCTBO!:

X1 Xy
— 4+ =< 1.
40+ 35—

PaccmarpuBas nex auraresnei, noJiydyuM BTOPOE HEPABEHCTBO:

X1 X3
— =< 1.
17_1_32_1

TpCTLe " YC€TBCPTOC HCPABCHCTBO IMOJIYYHUM U3 yCJ'IOBPIfI MMPOU3BOAUTCIIBHOCTHU C6Op0LIHBIX
OEXOB:

x; < 21;x, < 15.
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YcaoBue HCOTPUIATCIIBHOCTU ITICPEMEHHBIX !

x1 = 0,x, =2 0.

IIpumep 5. [TocTpouTs MaTEMATUYECKYIO MOJIEND 3a/1a4H.

Jns pasrpy3ku cyAHa B JIBa CKJIaJa BBIJIECJICHO S5 MOPTalbHBIX KpaHoB, 30 aBTOMaiiuH, 4
aBTOMNOrpy34rka Ha ckyiag Ne 2 u 7 6puran mis pabotsl Ha ckiman Ne 1. CpenHsst IPOAOIKUTEIBHOCTh
OJTHOTO IMKJIa paboThl KpaHa paBHa 5 MUH. Bpewms, 3aTpaunBaeMoe APYTrUMH IE€pErpy304HBIMU
CpeIcTBaMH Ha 00pabOTKy OJTHOTO IMKJIA KpaHa, MOKa3aHo B Ta0I. 4.

Tpebyetca cocraButh Hambosiee >PGEKTUBHBIA TEXHOJOTHUECKUH IUIAaH Pa3rpy3Kd, T. €.
Takoi, mpu KoTopoMm 3a cMeHy (7 u = 420 MuH.) BBITpY)KAeTCSI U TEPEBO3UTCA HA CKJIAIb
MaKCHMaJIbHOE KOJIMYECTBO Ipy3a.

Ctpoum MaTeMaTHUECKYIO0 MOJIENb 3A0a4 NPOU3B00CMBEHHO20 NIAHUPOBAHUSL.

3a mapamMeTpsl YNpaBlIEHUS TNPUMEM X1 W X2 KOJUYECTBO IMKJIOB pabOTHl KPaHOB,
IIpeIHa3HAYEHHBIX JUIs OTHpPaBKU rpy3a Ha ckiaabl NeNe 1 ¥ 2 COOTBETCTBEHHO, TOrJa Ii€JieBast
byHKIUS

Z = xq1 + x, > max.

Tabmnuma 4
ITokazarenu Bpewmsi, 3aTpaunBaemoe Ha 00pabOTKY OAHOTO IIUKJIA KpaHa
g 1-ro ckiama U1 2-TO CKJ1azaa

[Tpon0mKUTEIBHOCTD OJIHOT'O 25 30
000poTa aBTOMAIIIMHbI, MUH

[IpoaOMKUTENFHOCTE  Pa3TPy3Ku - 10
OJIHOM aBTOMAIIIMHBI C TOMOIIBIO
aBTOIOTPY34YHKa, MHH

IIponOMmKUTENBHOCTE  pa3rpy3Ku 18 -
OJIHOM  aBTOMAIIMHBI  Opuraaoi
MOPTOBBIX pabouux (mo 3 yen.),
MUH

Crpoum cucreMy orpaHuyeHuil. [[ist 3Toro paccuumtaem KOJHWYECTBO ILIMKIJIOB, KOTOPBIE
BBITIOJIHSET KpaH 3a oHy cMeny: 420/5 = 84 . Bcero kpaHoB 5, cienoBaTenbHO, 00111ee KOITHUYECTBO
UKIOB paBHO 84+ 5 = 420. [lonyunm repBoe HEPABEHCTBO:

X1 + Xy < 420.

Ecnu nns 06paboTku rpy3a, nmeperpy’kaeMoro KpaHoM 3a OJIMH IMKJ, TIPU JOCTaBKe €ro Ha
TIePBBIi cKiIaa TpeOyeTcs 25 MUH TSl OJHOW aBTOMAIIIMHBI, TO TIPH X1| UKIIax OyAeT 3aTpaueHo 25X1
MUH. AHaAJIOTUYHO MpPH JTOCTAaBKE Ipy3a Ha BTOpOH ckiaa Oyner 3aTpayeHo 30X2 MHUH MAlIMHHOTO
BpeMeHH. Beero umeercs 30 apromamuH, T. €. 30+420 = 12600 MuH mammHHOr0 BpeMeHu. [lomyunm
BTOPOE HEPABEHCTBO:
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25x; + 30x, < 12600.

HNmeem 4 aBromorpy3uuka, T. €. 4+420 = 1680 MuH BpeMeHU pabOThI aBTOMOTPY3YHKOB. [l
00paboTKH rpy3a, MeperpykaeMoro 3a OJNH UK paboThl KpaHa, Ha BTOPOM ckiiane tpedyercs 10
MUH paboTHI OAHOTO aBTOMOTpYy3uuKa. [lorydnm TpeTbe orpaHuveHue:

10x, < 1680.

U nocnennee, B HalIeM pacnopsbkeHud 7 Opuran pabouux i pabOThl Ha IEPBOM CKJaze,
T.€. Bcero 7+420 = 2940 muH BpeMeHnu paboTel pabounx. Ha pasrpy3ky Ha mepBoMm ckiiajzie TpedyeTcs
18x1 muH. [Tonyyaem yeTBEepTOE HEPABEHCTBO:

18x; < 2940.
VYcnoBue HEOTPULIATETFHOCTH MEPEMEHHBIX: X1 = 0,x, = 0.
Bomnpocs! 111 caMOKOHTPOJISA

1. KakoBa poyib MareMaTW4ecKUX METOJOB B MPUHATHU S(H(PEKTHUBHBIX YIPABICHUCCKUX
pelIeH i TPON3BOICTBEHHBIX 33J]ad aBTOMOOMIIBHOTO TPaHCTIOPTa?

2. KakoBbl METO/0I0IrMYECKHE OCHOBBI MAaTEMaTHUYECKOIO0 MOJEIUPOBAaHUS B OpraHU3alun
TPAHCIOPTHBIX POIIECCOB?

3. Ilepeuncnute 3Tanbl HOCTPOCHUS MATEMAaTHUECKUX MOJIENICH TPAHCTIOPTHBIX MTPOIECCOB.

4. 3anuiuTe MaTeMaTUYECKYI0 MOJIEIIb 3a/1a4M IPOU3BOICTBEHHOTO INIAHUPOBAHUSI.

5. 3anumuTe MaTeMaTHYECKYIO MOJICNIb TPAHCIIOPTOM 3aJ1auH.

6. 3anmUIINTe MAaTEMAaTHIECKYIO MOJIEIb paclpeAeTUTEIbHON (pacCTaHOBOYHOM) 3a1a4H.
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[Tpunoxenue A
IHocmpoums mamemamuyeckue mooeau ciedyrlouux 3a0ay

1. ®abpuka BBIIYCKaeT JBa BHJAa MOTOPHOTO Macia. Mcmoib3yemble JUIsl TPOHM3BOJICTBA
00OUX MPOAYKTOB UHTPSTUCHTHI B OCHOBHOM OJTMHAKOBHI U, KaK IPABUJIO, HE SBISIOTCS AS(PUIIUTOM.
OCHOBHBIM OTpPaHMYCHHUEM, HAKJIaJbIBAEMbIM Ha OOBEM BBINYCKa, SBISETCS Hamuuue (OHIA
pabouero BpeMEHH B KaXKJIOM M3 TpeX IiexoB (padpuku. B mpuBeneHHor Huxke Tabna. 5 ykazaHbl
ob0mui GoHa pabovyero BPEeMEHH W YHUCIO 4YeJOBEKO-4acoB. TpeOyemoe Ui Mpou3BOAcCTBa 1 11

MPOAYKTA.
Tabnuna 5
5 OO6mwuit hoHx
Haspamme mexa HeoOxoaumerii o paboyero BpeMeHH, PAGOUEro BPEMEHH, eI -
qe.-4u/n 4. B MecALl
1-it Tun 2-i TIIT
[ Ipon3BOICTBEHHBIH 10 4 1000
JloGaBKH MTPHUCAIOK 3 2 360
Y akoBKH 2 5 600

Hoxox ot mpousBoactBa 1000 i1 macna nepBoro Tuma coctasisier 150 Teicsy pyOnel, a ot
MIPOM3BOJICTBA Macja BTOPOTo THma — 75 Teicsd pyoOneil. Ha HacTosmuii MOMEHT HET HHKaKUX
OTpaHUYEHUI Ha BO3MOXKHBIE 00BEMBI Mpojaxk. Tpedyercst crmaHupoBaTh padboTy ¢GabpHKH Tak,
4YTOOBI OOLIUI 10X0A 3a MecALl ObLIT MAKCUMAaJIbHBIM.

2. Tpu 3aBoa TOCTABIISIOT HEKOTOPYIO Pa3HOBUAHOCTH CTAll HA TSITh TOPTOBBIX CKIIA/IOB.
Cropoc KaXkJoro TOproBoro CKjaja Ha Mecdll, HAJIM4YKME CTald Ia 3aBOJaX, a TAKKe CTOMMOCTb
TPAHCHOPTHPOBKH | T cTanu npuBeaeHs! B Ta0. 6. OOmIHe TpaHCIOPTHEIE U3/IEPKKU Ha MTEPEBO3KH

JOJI?KHBI OBLITh MUHUMAJILHBIMU.

Tabuuia 6
TpaHcnopTHBIC H3IEPXKKH IS TOPTOBOTO CKIIaja, pyo. 3a
3aBoJ — — eHHHI:IHy — — [Ipennoxenue, T
1-i1 2-i 3-i 4-i S5-i
CKJIa]T CKJIa] CKJIa] CKJIaJ CKJIa]
A 20 27 33 25 34 200
B 22 36 34 28 26 250
C 26 29 27 26 28 300
[loTpeOHOCTS, T 100 150 200 100 200

3. Tpu mekapHU OCYIIECTBISIOT €XEIHEBHBIC MOCTABKH XJieba JIJI YeThIpeX Mara3uHoB. B
Tab1. 7 mpuBeaeHa HHGOPMAIIHSI O CITPOCE Ha MPOAYKITUIO, C€ HATHYUH U TPAHCTIOPTHBIX U3JIEPIKKaX.
OO6mme TpaHCIIOPTHBIC U3IEPKKU HA TIEPEBO3KH JOHKHBI OBITh MUHUMATHHBIMH.
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Ta0muma 7

TpaHcOpTHBIE U3AEPKKU IS
MexapHs MarasuHoB, py0. 32 TOHHY Obmee
MPEIIIOKEHHE
A B C D
1 15 25 10 20 700
2 20 30 20 15 650
3 10 15 25 30 200
OO6m1as noTpeOHOCTh 400 500 350 1000

4. ®abpuka BBITYCKaeT TpH BuJa aHTHU(pu3a. Vcrons3yemble Ui TPOU3BOJICTBA MIPOYKTOB
MHTPEIMEHTHl B OCHOBHOM OJMHAKOBBI M, KaK MPaBWIO, He SBIAIOTCA nepururoM. OCHOBHBIM
OrpaHUYEHUEM, HAKJIa[bIBAEMBbIM Ha 00BbEM BBIITYCKa, SIBIISICTCS HaTnuue GoHaa pabouero BpeMeH!
B K&X/I0M M3 JIBYX 11eX0B (habpuku. B npuBenenHoii Huxe tabdin. 8 ykazansl o0muii poHa pabodero
BPEMEHHU U YHUCJIO YEJIOBEKO-4acoB, TpeOyemoe st mpou3BoacTBa 1000 nmutpoB anTudpusa.

Hoxox ot mpousBoactea 1000 mutpoB antudpuza nepBoro tumna cocrasisier 200 Thicsay
pyOiei, oT mpousBoacTBa aHTU(pH3a Broporo tuma — 100 Teicsd pyOsied, a OT IMPOU3BOICTBA
aaTudpusa Tperbero tumna — 150 Teicsu py6reil. Ha HacTosmunii MOMEHT HET HUKAaKUX OTPaHUYCHUN
Ha BO3MOXHBIE 00BeMbI Tpogax. TpeOyercst crulaHupoBaTh paboTy (GaOpuKH Tak, 4TOOBI OOLIHIA
JOXOJ 32 MECSII ObIJT MAKCHUMAJIbHBIM

Tabnnna 8
HeoOxonumerii pona pabodero O6mmiA hoHT
Lex BpeMeHH, 4eir.-4/1000 quTpos paGOYEro BPEMEHH,
1-# Tun 2-1i THI 3-ii Tin
Yes.-4 B MECHI]
[Tpon3BOICTBEHHBIN 10 12 8 1 000
'YakoBKu 2 1 3 600

5. 3aBoja BBITyCKaeT aBTOMOOWIM YeThIpeX Mojened. B mpou3BOACTBEHHBIN mpolecc
BOBJICUEHBI TPU II€Xa 3aBOJIa — I1eX Y3JI0BOM COOPKH, COOPOUYHBIN M MCIIBITATENbHBIN. Paciipenenenue
BpEMEHH, TpeOyeMoro s 00pabOTKH KaKIOW MOAENH B KaXJIOM I€Xe, a TaKKe MaKCUMAaJbHbIE
MIPOM3BOJICTBEHHBIE MOIIHOCTH I[€XOB TpHBeneHb B Tabm. 9. Oraen wuccrnegoBaHUN pHIHKA
MPOU3BOJUT TEPUOJUYECKYIO OIEHKY MOTPEOUTENbCKOTO CIOpoca Ha KKIYK MOJECIb.
MaxkcuManbHble TPOTHO3HBIE 3HAYEHMs CIPOCAa U JOXOMbI OT peaau3allid €IUHUIBI MPOAYKIHUU
Takxke cojepxarcs B Tabn. 9. Ilenpro 1uraHupoBaHUs pa0OTHI 3aBOJIA SIBJIISICTCS MaKCHMHU3AIUS
0OIIIETO €KEMECIUHOTO J0X0/A.
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Ta0muma 9

[ex Bpewmst Ha enuHUILY TPOIYKIUH, 4 MakcumanbHas
1-s 2- 5 3-a 4-5 MIPOU3BOJCTBEHHAs
MOJIETTh MOJIETh MOJIETTh MOJICNIb | MOIIHOCTb, YeJ.-4
B MeECSII]

VY350Bo# cOOpkH 5 8 20 25 5

COopouHbIii 2 3 8 14 2

HcnelirarenbHbII 0,1 0,2 2 4 0,1

MakcumanbHoe

MIPOTHO3HOE 3HAYCHHE 100 45 25 20

crpoca 3a Mecsll

Jloxoapl, ThIC. pYO. 3 4 5 6

6. ®upma TpPOU3BOAUT TPH TUIIA TPAHCMUCCHOHHOTO Macia ¢ UCTI0Ib30BAHUEM OJMHAKOBBIX
cMeceo0pa3yIonX MaluH U BUAOB paboT. OObeM MpOU3BOJCTBA OTPAHUYCH MPOU3BOACTBEHHON
MOIITHOCTBIO UMEIOIIerocsi o0opyaoBanus. s nmpousBoacTBa 1 1 Macia mepBoro Tuma Tpedyercs
0,01 u pabGotel oOopymoBaHusi, sl mpou3BoicTBa 1 1 Macnma Broporo tum — 0,04 4, a mis
npousBojicTBa 1 1 Macia Tpetbero tumna — 0,02 9. Orpanndenue Ha GoH] paboThI cMeceoOpa3yIONIX
MamiH paBHO 5900 u B Heneno. B cOOTBETCTBUM € KOHTPAKTHBIMU COIVIAILIEHUSIMU KOMITAHUS
JOJDKHA Mpou3BoauTh He MeHee 25000 51 TpaHCMHCCHOHHOTO Macja TPEThEro THIA B HEICIIO.
MaxkcuManbHbIl CIPOC HAa TPAHCMUCCHOHHOE Macio nepsoro tuna paseH 35000 1 B Henento, a Ha
TpaHCMHUCCHOHHOE Macio BToporo Tuma — 29000 1 B Hememo. [loxon ¢upmsl cocrasmsier 2000
pyOueit 3a 1 1 TpaHCMUCCHOHHOTO Macia neporo tuma, 3000 pyOieii 3a 1 1 TpaHCMUCCHOHHOTO
Macia Broporo tuma u 100 pyOneit — 3a TpaHCMHCCHOHHOTO Maciia TpeThero tuma. CKOJIBKO
TPAaHCMHUCCHOHHOTO Macjia KaXKIOTO BHJA CIEAYET MPOW3BOAUTH €KETHEBHO, €CIU IeNb (PUPMBI
COCTOUT B MaKCHMU3AIH €XKETHEBHOTO J10X0/1a7

7. YacTHas TpOMBINUICHHAs (UpMa CIICIHATM3UPYETCS Ha IMPOM3BOJCTBE TEXHUYECKHX
nakoB. [[ns mpousBojcTBa 1 ramiona MatoBoro jiaka HeoOxoaumo 3atpatuth 0,06 4 Tpymo3arpar, a
JUI TIPOM3BOJCTBA OJHOrO TrajyloHa MojupoBouHoro jgaka — 0,12 4. Pe3epB pabouero BpemeHH
coctapisier 400 yen.-4. B eHb. Pa3mep exeqHEeBHOro 3amaca HEOOXOIUMON XMMHYECKOW cMecH
paBen 1000 kr, Tor/1a Kak ee pacxo Ha OJJUH raJUTIOH MaTOBOTO U IMOJIMPOBOYHOTO JIAKOB COCTABIISICT
0,05 1 0,02 Kr COOTBETCTBEHHO. TEXHOJOTUYECKHE BO3MOKHOCTH 3aBO/Ia MIO3BOJISIFOT BBIITYCKATh HE
6o1ee 3000 ramIoHOB JaKa B I€Hb.

B CcOOTBeTCTBMHM C JOTOBOPOM KOMIIAHHS JOJDKHA ITOCTABJISATH OCHOBHOMY OITOBOMY
nokymnareato 50 TaJyIoOHOB MAaTOBOTO Jiaka W 25 TANIOHOB MOJWPOBOYHOTO JIaKa KXY padodyro
HEZIeI0. A IMUHUCTPAIINY KOMITAHUH HEOOXO0TUMO OIIPEACITUTE €XKETHEBHBIC 00BEMBI IIPOU3BOJICTBA
Ka)KJIOTO BHJIA JIJAKOB, KOTOPBIC MTO3BOJISIFOT ITOTY9YaTh MAaKCHMAIBHBIA OOITH JIOXO/, €CITH JOXOJT OT
MPOJIaYKK OJTHOTO TaJuToHa MaToBOro Jiaka cocraBiser 300 pyOrelt, a 10X0 OT MPOAaKu MOJUPO-
BOYHOTO Jiaka — 150 pyOeii.

8. Kommanus BBITyCKaeT MATh CXOIHBIX IPYT ¢ Ipyrom ToBapoB. B tabn. 10 mpencraBneHb
pacxojbl pecypcoB, HEOOXOAUMBIX ISl BBIMYCKa €IMHHULBI KaXXJIO0r0 TOBapa, a TaKkXKe HeJAeNbHbIe
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3amachkl KaXJ0T0 pecypca M J0XOJ OT MPOJaKU CAMHHIIBI KaXI0To mpoaykra. OOmmii 10X01 OT

pcairsan TOBApOB 3a HEACIIO JOJIKCH OBITH MAKCUMAaJILHBIM.

Ta6auma 10
Pacxonpl pecypcoB HenenpHbiii 3anac
Pecypcel 1-in 2-i 3-i 4-i1 5-ii pecypcos
TOBap TOBap TOBap TOBap TOBap

CoIpbe, KT 6 6,5 6,1 6,1 6,4 35000
COopka, 4 1 0,75 1,25 1 1 6000
O0XKHr, 4 3 4,5 6 6 4,5 30000
YnakoBKa, 4 0,5 0,5 0,75 0,5 1 4000
Jloxox, pyO. 40 42 44 48 52

9. Hekotopast pupMa BbIITyCKaeT J1Ba MPOIYKTa, IPOU3BOJCTBO KAXKIOr0 U3 HUX TpeOyeT aBa
Buja ceipbs. g Beimycka 1 kr mepBoro mpoaykra Heobxomumo 0,7 kr mepBoro cwipbs u 0,3 Kr
BTOpOro chipbi. [IponsBoactBo 1 kr BToporo mpoaykra tpedyer 0,6 xr mepBoro cbipbs u 0,4 kr
BTOPOTO ChIphsi. B pacnopsbkenun gupmel umerotes 10 Kr mepBoro ceipbs U 12 KT BTOPOTO CHIPHS B
HEZeIN0, TPYJIOBBIE PECYPChl U MPOU3BOACTBEHHBIE MOIIHOCTH — B HEOTPAHMYEHHOM KOJMYECTBE,
KpOMe TOro, (hrupMa MOXKET peain30BaTh BCIO MPOU3BEICHHYIO NMPOyKIu0. [I[puOblib OT BhiTycKa 1
KT TIepBOT0 MpoyKTa cocTanisiet S0 pyOiei, a ot Boiltycka 1 Kr BToporo npoaykra — 80 py6. OOmiwmii
JIOXOJT OT peanu3aluy TPOAYKIHH JOJIKEH ObITh MAaKCUMaIbHBIM.

10. NMmeercst Tpu MyHKTa OTIPABIECHUS, U3 KOTOPBIX HAZ0 BBIBECTH OJAHOPOJHBIA Ipy3 B
konuyectBax 40, 30 m 30 TOHH COOTBETCTBEHHO. DTOT IPy3 HYXHO JOCTaBUTh B TPU ITyHKTa
Ha3HA4YEHUs, MOTPEOHOCTU KOTOPBIX cocTaBisA0T cooTBeTcTBEHHO 20. 30 n 50 ToHH. Pacxoxsl mo
nepeBo3ke 1 T rpy3a gansl B Tabm.11.

Tabmuma 11
[TyHKTBI OTIIpaBIEHUS Pacxozpl Ha mepeBo3Ky | T rpy3a B MyHKTHI HA3HAYCHUS
Bl B2 B3
Al 2 7 8
A2 3 1 2
A3 6 3 5

TpebyeTcs cocTaBUTh Takoil IUIaH MEPEBO30K, INPU KOTOPOM CYMMAapHBIE PACXOJbl I10
nepeBo3ke ObUIM Obl MUHMMAJIbHBIMH, BECh TPY3 M3 IIYHKTOB OTIpaBJeHUs ObUT Obl BHIBE3CH, BCE
MYHKTbI Ha3HAYEHUs TOJTY4YUIIH Obl TpeOyeMblil Ipys3.

11. 3aBoj BhITycKaeT TpU TUNA JABHUratenei Uit aBTromMoOmieil. B mpou3BoJCTBEHHBIH
IpoIlecC BOBJEUEHBI TPH I€Xa 3aBOja LI€X Y3JI0BOW COOpPKH, COOPOUHBIA M HCIBITATEIbHBIN.
Pacnpenenenue Bpemenu, TpedyemMoro st 00pabOTKH KakKJOH MOJIENIN B KaXKAOM IIeXe, a TakkKe
MaKCHUMaJIbHbIE IIPOU3BOJICTBEHHBIE MOIITHOCTH 1IEXOB NMPHUBEIEHBI B Ta0I. 12.
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Tabmuma 12

Bpewmst na enuHUIY TPOIYKIIMH, 9
MakcumanbHas
Lex y y y
1-i1 Tun 2-i THI 3-# Tun IIPOU3BOJICTBEHHAS
MOIIHOCTD, Y€JI./MEC.

Y310Boii cOOpKH 4 9 19 700
COOpOYHBIHI 3 4 8 400
lcrpITaTenbHBIN 0,2 0.5 4 150
J1oX0/1b1, THIC. PYO. 2 3 4

]_[CJ'IBI-O IUIAHUPOBAHUSA pa6OTBI 3aBOoJia ABJIACTCA MaKCHUMH3aLMA O6H.I€FO CIKEMECAYHOTO

Joxoja.

12. JIns pa3rpy3Ku Cy/lHa B TP CKJIaJia BBIAEICHO 5 MOPTaIbHBIX KpaHoB, 30 aBToMaIuH, 4

aBTomorpy3dynka Ha ckiax Ne 2 u 7 Opuran mist pabotel Ha ckiagax Nel u Ne 3. Cpenuss

MNPpOAOJIKUTCIIbHOCTh OAHOI'O HUKIIA pa6OTBI KpaHa paBHa 5 MHUH. BpeMH. 3aTpayuBacMocC JpyrumMu

Meperpy304HbIMU CPECTBAaMH Ha 00pabOTKY OJJHOTO LIMKIIA KpaHa, MoKa3aHo B Tabu. 13.

Tabnuna 13
[Tokazarenu Bpewms
1-ii 2-ii 3-it
CKJIaz CKJIa CKJIaJ

[1pogOIKUTETFHOCTh OAHOTO 000POTa ABTOMAIIMHBI, MUH 30 35 25
[1po0IKUTENBHOCTD Pa3TPy3KU OHOM aBTOMAIIIHHBL C - 10 -
TIOMOIIBIO ABTOIOTPY34YHKa, MUH
[1pOIOKUTENEHOCT PA3TPY3KH OJHOM aBTOMAIIMHEL 18 - 10
Opuraaoit mopToBBIX padounx (1o 3 Ye.), MUH

Tpebyercs coctaBuTh Hambosee >PPEKTUBHBIN TEXHOJIOTMYECKUHN IJIaH pa3rpy3kH, T. €.

TakoM, TMpu KOTOpoM 3a cMmeHy (7 4

MAaKCUMaJIbHOC KOJIUYCCTBO I'py3a.

420 MMH) BBITPYXaeTcsi U TEPEeBO3UTCS Ha CKIAJIbl

13. Kommanus BBITyCKaeT YeThIpe BUAa mpoayknuu. B Tabn. 14 mpencraBieHbl pacxojsl

pPECYpPCOB, H€O6XO}II/IMBIX JJId BBIITYCKA €AWHHUIBI KAXKAO0I0 BUJAa IMPOAYKIHHU, a TAKKC HCACIBHBIC

3amachl KaKJI0TO pecypca U U3JIEPKKU MPEANPUATHS 32 €IUHUILY KaXKI0ro BUIa mpoayKuuu. Oo1me

HU3JCPIKKH OT BBIITYCKA NPOAYKIWH 3a HEACTIO JOJKHBI OBITh MUHUMAJILHBIMH.

Tabnnna 14
[Tpoaykums Henenbupiii 3anac
Pecypcht 1 2 3 4 pecypcoB
ChIpbe, KT 5 7 4 6 30 000
[1pon3BOACTBO, U 1 0,75 1.25 15 10 000
'YmakoBka, 4 0,5 0,5 0,75 0,5 5000
W3 nepxku, pyo. 10 20 25 30
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14. ABTrompeanpusTHe 3a JBa Mecsma padoThl JOJDKHO MEPEBE3TH HA TIEPBOM MapIIpyTe —
20000 T, Ha Bropom mapmpyte — 10000 T u Ha Tperbem mapmpyte — 10000 T rpy3oB. [Jns aTux
MEPEBO30K MOXKHO HCIIONb30BaTh aBTOMOOMJIM TPEX THUIIOB, JJISi KOTOPHIX M3BECTHHI IPOBO3HBIC
CIIOCOOHOCTH M DKCILTyaTallMOHHbBIC pacxosl (Tadu. 15).

Tpebyercs cocTaBuTh IIaH pabOThl aBTOMOOMIIEH, OOECIEeYMBAIOUINI BHIIOJHEHUE 3a-
JaHHOTO oObeMa MEepeBO30K B YyKAa3aHHOE BpeMs C MHUHUMAJIbHBIMH OSKCILTyaTallUOHHBIMU

pacxo1aMu.
Tabnnna 15
. [TpoBO3HBIE CITOCOOHOCTH aBTOMOOMIICH B DKCIUTyaTallMOHHBIC PACXOIbI
= MECHII, THIC. T aBTOMOOMIIEH 3a OJJUH MECSIIL,
= é THIC. pyO0.
- 1+ 2 3 1+ 2 3
< MapuipyT MapuipyT MapuipyT MapuipyT MapuipyT MapIipyT
1 10 15 16 10 30 12
2 11 10 7 20 15 14
3 6 8 9 11 18 25

15. 3aBoj MpOU3BOAUT MPUCATKH JJISl H3TOTOBJICHUSI MAIIMHHBIX Macel TpexX BUaoB. OaHO U3
HUX UMeeT aHTU(PUKIMOHHBIE MPUCANKH, KOTOPhIE CHIDKAIOT TPEHHE Ha BCEX CKOPOCTAX U MpHU
TOOBIX TeMIEpaTypax, APYroe Maciao COACPKHUT IPOTUBOU3HOCHBIE TPUCAIKU, KOTOPHIE YIIPOUHSIOT
BEPXHUU CIION MeTalia, MPEensTCTBYs aOpa3uBHOMY U3HOCY JI€TalN; TPETUH COPT Macia COACPIKUT
TEPMETU3UPYIOLINE MTPUCATKU «CTOI T€Ub)», CHIKAIOIINE BEPOSITHOCTh MOSBICHUS IPOTEUEK Yepes
ciabble YIUIOTHUTENU U MelIKhe OTBepcTus.. B Tabin. 16 ykazaHbl OCHOBHBIE HHTPEIUEHTHI KaXa0T0
MacJa ¥ pa3Mep HeJEeNbHOro 3amaca, a Takke OlleHKa MaKCUMaJIbHOTO CIIPOca 3a HEAEIIO U JI0XO OT
MPOJaXH Ka)XJO0ro BHJA Macia 3a Helnenro. Tpelyercs, uyToObl OOMIMI J0XOJ, MOMydaeMbIid 3a
HeZeNto, ObLT MAKCUMAITbHBIM.

Tabmuma 16
Pacxon unrpenuenTtoB Ha 1 1 nmpoaykra, KT
S o 2
= : 5
o 3 2 Orenka
= = >
Bun macna = & =
= = = MaKCH- Jloxon ¢
g E E MaJIBIFOr0 MPOJaKU
E = é crpoca 3a 1 1 macna,
< = = HEJIeNIO, KT pyo.
[lepBbIil BUa Macia 0,3 0,3 0,35 3
2000
[lepBbIii BUJ Macia 0,15 0,25 0,55 1800 4
[lepBbIit BUJ Macia 0,15 0,3 0,25 45
1200
Pasmep  HemENBHOTO 1000 1250 2200
3armaca WHTPEIUEHTOB,
KT
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16. 3aBog MPOU3BOAMTENh BHICOKOTOYHBIX DJIEMEHTOB JIJI1 aBTOMOOWJICH, BBIITyCKAaeT TPH
pas3IMYHBIX BUA JeTajieil. 3aBoj pacnoiaraet ¢gonaoM padbouero BpeMenu B 6000 yen.-4 B Heaemo.
JIist IpOM3BOACTBA OJHOM JETaln TMEPBOIO TUMa TpeOyercs 3 dYel.-4, JJIS MPOU3BOJICTBA OJHOMN
JI€TaI BTOPOTO THUIA — 2 4ej.-4, a JUIsd IMPOW3BOJCTBA OJHOW JIETald TPEThEro Tuma — 4 den.-u.
[Ipon3BoACTBEHHBIE MOITHOCTH 3aBOJIa TO3BOJIAIOT BhIMYCKaTh MakcuMmyM 2000 neraneil mepBOro
tuna, 2200 neraneid Broporo tuna u 1600 neraneid Tpetbero tumna B Heaento. s mpousBojicTBa
JIeTaJIei MepBOro TUia TpedyeTrcs 3 Kr aJlOMUHHSA M 1 KT U30JISIMOHHOTO MaTepuaia, I Ipou3-
BOJICTBA OJIHOM JCTAJIM BTOPOTO THUIMA — 6 KI' aJIOMUHHS M 2 KT M30JBSIIIMOHHOTO MaTepuaia, a s
MIPOM3BOJICTBA OJHOW JIETAU TPETHETO THUIA — 2 KI' aJIOMHHHSA. YPOBEHb 3aI1acOB AJIFOMHHUS CO-
crasisiet 10500 xr B Hegento, a n3onsanuonHoro marepuana - 5000 kr B Henemo. Kpome Toro, 3aBoa
exenneBHo noctariseT 300 aeraneld BTOpOro THIa CBOEMY IMOCTOSSTHHOMY 3aKa3unKy. CyIiecTByeT
TaKke Mpo(COI03HOE COTJIAIICHHE, B COOTBETCTBHH C KOTOPHIM OOIIEE YMCIO MPOU3BOJMMBIX B
TEUEHUE OJIHOM HEJeNH JIeTajeil JOHKHO cOCTaBIATh He MeHee 1500 mrTyk.

CkonpKo AeTaneil KaXIoro TUIa cieayeT MPOU3BOAUTH, YTOObI MAKCUMU3UPOBATH OOIIUN
JIOXOJ 3a HENEII0, €CIU JO0XOJA OT MPOU3BOJICTBA OJHOM JAETald MepBoro tuma cocrabisger 300
pyOIeii, oT mpou3BoACTBa OAHON Aetanu BToporo tumna — 400 pyOueii, a oT MPOU3BOJCTBA OJTHOM
netanu Tpetsero Tuna — 500 py6neii?

17. Menemxep aBTONMPEINPHUATHS HAaMEPEH BIOXKUTH 25 MIIH. pyOseil B MHBECTULIMOHHBIN
¢ona Ha nBa roma. Ero BeiOOp orpanuueH Tpems ThHamu uHBecTHImi: A, B u C. Jlnsg Bcex Tpex
O00BEKTOB CTENEHb PUCKA U YCIOBHS pa3MeEIIeHUs KarnuTana pa3inyibl. UTOOBI HE TOBEPraTh pUCKY
HMMEIOIIMICS KanuTal, MEHEpKep NPUHSUI pelieHne, uto He meHee 40 % oT Bceil CyMMbl MHBECTHUIIUI
HEOOXOAMMO BJIOKHUTH B IPOeKT A. JIyis oOecriedeHus: 3HAaUUTEIIBHOIO POCTa KaluTaja He MeHee 25
% o0111elt CyMMBbI IEHEKHBIX CPEACTB HEOOXOAMMO MOMECTUTH B MpoekT B. Ognako BrnoxkeHus B B
HE JIOJDKHBI TPeBbIIaTh 35 % o61iero o0bemMa BII0KEHH B MHBECTHUIIMOHHBIN ()OH]T BBUY BBHICOKOM
BEPOSITHOCTH PHUCKA, COOTBETCTBYIOLIEH mpoekTty. Kpome TOro, ansg COXpaHHOCTH KamuTalla B
npoekThl A u C crneayeT BI0XUTh He MeHee 50 % cpelcTB, MoMeNIaeMbIX B UHBECTUITMOHHBIN (DOHI.
B nHacrosmee Bpems npoekT A no3BoiseT noiay4ars 10 % rogossix, npoekT B — 15 % ronossix,
mpoekt C — 5 % rogoBeix. llenpio sBisieTcs MakcuMuzanusi OoOIIET0 JOXO0Ja OT BIOXKEHHH 3a
JBYXJIETHUW TIEPUOL.

18. ABTOCOOpOYHBIN 3aBOJI BBIYCKaeT KakK JIETKOBbIE, TaK M TIpy30Bble MalluHbL. B
MIPOM3BOJICTBEHHBII TpOLIECC BOBJEUEHBl YEThIpE I€Xa 3aBoJa — KY3HEYHOIIPECCOBBIM, Lex
ABUraTesneil, COOpOUHbIN JIETKOBBIX MAIIMH U COOPOYHBIM T'PY30BbIX MAIIMH, IPOU3BOAUTEIBHOCTh
KOTOpPBIX yKa3aHa B Tabi. 17.

Tabmuma 17
Mecs4HBII BBITYCK MAIllUH, THIC. IITYK
Tlex
I'py3oBbIE JlerkoBbie

Ky3HeuHo-npeccoBblii 30 20
JIBurareneit 16,5 34
COOpPOYHBIH JIETKOBBIX MAIIMH - 23
COOpOYHBII IPy30BBIX MAIIUH 16 -
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[TpuObLTE IPEeANpUATHS OT peanu3anuu oaHON Tpy30Boi mMammHbl 20000 pyOneit, u oxHON
nerkoBoit — 30000 pyOneit. TpebyeTcs COCTaBUTh MECSUHBIN TJIaH BBITYCKa JIETKOBBIX M TPY30BBIX
MalInH, 00eCcreYnBarOIINi MaKCUMAaIbHYIO IPUObLIb.

19. [Ins ocymiecTBiieHHs] OyKCUPHO-0apKEBBIX MEPEBO30K HA TPEX JUHUAX MOPTOBBIA (HIIOT
pacrojiaraeT OIpeIeiICHHBIM YHCIOM Oap) dYeThIpeX THUIOB. [lo yCIIOBHAM 3KCIUTyaTalllH
OYKCHPHBIM BO3 JIJIS KaKJIOM JUHHHM JOJDKCH COCTOSTh M3 ONPEICICHHOr0 Habopa Oap pasHbBIX
TunoB. TpeOyercs pacHpele/iuTh HMEIOIIUecs Oap)Ku IO TpeM JIMHHUSAM Tak, 4ToObl oOIas
IPy30I0bEMHOCTh BO30B Obl1a HanbobIel. MicxoaHblie qaHHbIe yKa3aHbl B Ta0s. 18.

Tabmuna 18
I py30HOIbEMHOCT CocraB OyKCHPHOT'O BO3a
Tun Gapxu Oapxw, T 1-a nuuuns 2-1 TAHUSA 3-31 nuHuA KonmaectBo 6apx
1 300 2 2 2 30
2 500 1 2 2 20
3 600 4 0 4 36
4 800 0 4 0 24

20. 3aBoay TpeOyeTcsi COCTaBUTh ONTHUMAJIBHBIN IJIaH BBIMYCKA JBYX BHUJOB MOTOPOB IS
aBTOMOOWJICH, KOTOpbIe 00pabaThIBAIOTCS HA YETHIPEX BHUAAX MallWH. V3BECTHBI OmNpeieiicHHbBIC
BO3MOYKHOCTH W INPOU3BOJUTEIBHOCT 000PYAOBaHHMS;, IIEHA MOTPOB, 00ECIICUNBAIOIIasl MPUObLIb
3aBOJIy, COCTaBIISIET 4 ThIC. py0. 3a M3/eJKe MePBOro BUaa, 6 ThIC. py0. — 3a U3JIeJIie BTOPOTO BUIA.
CocTaBUTH IUIaH BBITyCKa 3TUX MOTOPOB TaK, YTOOBI OT pean3aliy KX 3aBO/I TOJIYYHIT HAUOOJIBIIIYIO
npuObUIb. B Tabnuie ykazaHo BpeMsi, HEOOXOAMMOE Ui OOpaOOTKH KaKIOrO W3 JIBYX BHJIOB
MOTOPOB Ha 000PY/I0BaHUH BCEX YeThIpeX BUIOB (Ta0s1.19)

Tabnuna 19
Bpems paGoThl MaluH, yac.
Motopsl
2

| 1 0,5 1 0
I 1 1 0 1
B

O03MOKHOE BpeMsi  paboTh] 18 12 12 9
MaIlMH, Jac.

21. JIng OCylIeCTBIECHUS MEPEeBO30K IO TPEM TOPOACKMM MapIIpyTaM MCIOIb3YIOTCS
aBTOOYCHI IByX THIOB. ABTOOYCHI nepBoro tumna smeniaot 100 naccaxupos, BToporo tuna — 120
naccaxupoB. KonnuecTBo aBTOOycOB Ha MapuipyTe, HEOOXOAMMOCTb B INEPEBO3KE IMaCCaKUPOB,
HKCIUTyaTallMOHHBIE PAcX0/Ibl KaXKI0r0 BU1a aBTOOYyCOB JaHbl B Tabi. 20.

Tab6muma 20
MapupyTst KonnyecTBo aBT00YCOB Ha MapIIpyTe Heobxonnmo mepesestn
131 THI 231 I MacCaXUPOB HE MEHEE, YelL.
1 4 5 8000
2 - 6 6000
3 2 - 4000
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OKCIUTyaTallOHHbIE 5000 8000
Pacxo/ibl 3a OJIMH peic,

pyo.

Onpenenutb, KaKOe KOJIUYECTBO PEHCOB JOHKHO OBITH BBIIOJIHEHO aBTOOyCcaMH Ha KaxJa0M
MapuIpyTe, 4ToObl CyMMapHbI€ pacXo/bl 1A MePEeBO3KY ObLIIM MUHUMAJILHBIMU.

22. XuMHYECKU KOMOMHAT BBIITYCKACT MOPOIIOK AJId OYHMCTKH CaJIOHA ABTOMOOUJIA ABYX
BHI0B, CMCHIMBAas TpHU MHIPCAUCHTA: paCTBOPUTEIIb, AHTUCTATHK W aKTHBHAasd ,Z[O6aBKa. B T1abi. 21
IIPUBECACHBI HOPMEBI pacxoJa MHIPCAUCHTOB, 00BEM 3aIacoB KaXXI0ro MHIrp€AuCHTa 1 HpI/I6BIJ'IB oT
pcajii3aiun IT IIOpOoIIKa KaXaoro copra.

Tabmuna 21
Nurpenuentsl Hopwmsl pacxoaa
1 -i Bug mopomka | 2-i BUJ MOPOIIKa O0nem 3amacos, T

PacTBopuTebh 0,5 0,2 600
AHTHUCTATUK 0,2 0.6 870
AxTHBHasA no0OaBKa 0,3 0,2 430
[IpuObulb OT peanuzauuu 1 T 320 280

TTPOTYKIHH

Tpebyercss COCTaBUTH TUIAH MPOU3BOCTBA MOPOIIKA JBYX BUIOB C IEIBI0 MaKCHMHU3AIHH
CyMMapHOU MPUOBLIH.

23. 3aBOJ M3rOTABIMBACT AaBTOMOOMIIBHBIE XOJOIMIBHUKHN TpeX Mapok. B tabmn. 22 yka3aHbl
HOPMbI TpyZAO3aTpaT W 3aTpaT MaTepuajioB, OTPaHMYEHUS 10 3TUM pecypcaM U MpUObUIb OT
peanu3annuy XOJIOAWIbHUKA KaKI0M U3 MapoK.

CocTaBuTh ILIaH BBIITYCKa XOJOAHUJIBHHUKOB, HpI/I6I>IJ'IB IIpu 9TOM IUIAaHE JOJIKHA OLITH

MaKCHUMaJILHOM.
Tabnmra 22
HaumenoBanue Hopwmbl 3aTpat HO MapKaM XOJI0IHJIbHHKOB O0BbeM
pecypca 1 -s mapka 2-s Mapka 3-1 Mapka pecypca

Tpyno3arpatsl 20 50 40 6000
MeTaut 10 20 15 4200
[TnacTuk 1 3 5 2000
Kpacka 1 3 2 2500
[TpuObLIb 32 €. 2000 3000 3500

24. Ha xaxxayro aBTokoioHHY 13 100 aBTOMOOMIIEH, HAaITpaBISIEeMBIX Ha TIEPEBO3KY TPY30B W3
paiioHa A, BwIIeNsAtOTCS | TepenBrKHAS MacTepcKas, 2 aBTOMOOWISI TEXHUYECKOW MOMOIIH U 2
MOTOIIMKJIA U3 Pa3be3AHBIX MEXAHNKOB, a U3 palioHa B Ha Takyro e aBTOKOJIOHHY — 2 MEPEIBUKHBIE
MacTepckue, 1| aBTOMOOMIIb TEXHUYECKOM MTOMOIIH U HE BBIACIAIOTCS MOTOLUKIIBL. EskeTHEBHO o/1HA
aBTOKOJIOHHA U3 paiioHa A BbIBO3UT 3000 ThIC. TOHH rpy3a, a U3 paiiona B — 2.5 Teic. TOHH rpy3a.
HeoOxonumo onpenenuTs Kakoe KOJIMYECTBO aBTOKOJIOHH CJ€IyeT HalpaBUTh B Ka)/bli pailoH,
ecnu umeetcst 1000 aBromoOueit, 16 nepeaBHKHBIX MacTepckux, 16 aBToMoOmiIeld TeXHUYEeCKON
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nmoMomu W 14 MOTONIMKIIOB, YTOOBI OOECHEYHTh MAaKCHUMAaJIbHBIM BBIBO3 Tpy3a. OTH JIaHHBIC
MIpUBEJICHBI B Ta0JI. 23.
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Tabmuma 23

KonuuecTBO MOIBUXKHOTO COCTABA B Paiionbl OOwee
OJIHOM aBTOKOJIOHHE, €]I. A B KOJINYECTBO
ABTOMOOMIHN 100 100 1000
IlepeaBryKHBIE MACTEPCKHE 1 2 16
ABTOMOOHIN TEXHUYECKOH ITOMOIIH 2 1 16
MOTOIMKIIEI 2 - 14
[Ipon3BOaAUTENBLHOCTD OJJTHOM 3,0 25

ABTOKOJIOHHBKI, ThIC. T

25. Ha HEKOTOpOM HamnpaBJCHUU AaBTONPEANPHUATHE JOJDKHO TEpPEBE3TH YETHIpE Ipy3a B
KOJINYECTBAaX HE MEHEe TeX, KOTOpble yKa3aHbl B Ta0x. 24. [ OCylIecTBICHHUS 3TUX IEPEBO30OK
BBIJICTICHO JIBa aBTOMOOWIISI. J[aHHBIC 1O KOJMYECTBY Ipy3a, KOTOPOE MOXKET MPUHATH KXKIBIA U3
ABTOMOOWJICH, ¥ IKCILTyaTallHOHHBIC PACXOJIbI ITUX aBTOMOOMIICH yKa3aHbl B Ta0. 88.

Tabnuua 24
I'py3 KommuecTso rpysa,
KonuuectBo rpysa, nepeBo3umoe 3a peic, T
KOTOpPO€ HE0OX0IMMO
1 -it aBTOMOOMIIB 2-11 aBTOMOOUIIb IIEpEBE3TH, T
1 4 5 2000
2 2 4 1200
3 1 4 800
4 3 - 900
3KCHHyaTaHH?HHBIe 14 000 18 000
pacxosl 3a peiic, pyo0.

TpebGyercs cocTaBUTh IUIaH, OOECHEUMBAIOIIMN TEPEBO3KY TIpPy30B C HAUMEHBIIUMU
pacxoJamu.

26. ABTOMOOMIIbHAS KOMIIAHHS MPOU3BOJUT JIETKOBBIE aBTOMOOWIIM U Tpy30BUKH. Kaxmoe
TPaHCIIOPTHOE CPEJCTBO JIOJKHO 00pabdaThIBaThCS B OKPACOYHOM M cOOpodHOM Iiexax. Eciu Obl B
MMOKPACOYHOM IIeXe 00padaThIBAIMNCH TOJILKO IPY30BbIe aBTOMOOUITN, TO MOKHO ObLITO OBl TOKPACUTH
40 mamuH B JIeHb, a eciii Obl 00pabaThIBAIMCH TOJIBKO JIETKOBBIE aBTOMOOMITH, TO MOKHO OBLIO OBl
nokpacuth 60 MaruH B 1eHb. B cOopounom 1iexe oOpadaTsiBaeTcst SO TpaHCIIOPTHBIX €UHUIL B JICHb.
[TpuObLIL OT IPOM3BOJACTBA OJHOIO JIEFKOBOTO U Tpy30Boro aBTomoomiisa cocrasiser 20000 u 30000
pyOieit coorBeTcTBEHHO. OnpeenuTh €KeAHEBHBIN MJIaH BBITYCKa JIETKOBBIX M IPY30BbIX MAlllUH,
o0ecneunBarOIINN JOCTUKEHHE MAaKCUMAJIbHOW MPUOBUIH.

27. ABTOCOOPOYHBII 3aBO, BBITYCKAIOIINH JIETKOBBIE M T'PYy30BBIE aBTOMOOWIIM, UMEET B
CBOEM COCTaBe YeThIpe IIexa, o0mmid poH paboyero BpeMeH! KOTOPBIX yKa3aH B Ta0m. 25. B Hei
TaK)Xe€ YKa3aHbl 3aTPaThl BDEMEHH Ha BBIITYCK OHOI'0O aBTOMOOUJISL U TPUOBLIL OT peain3aliiy OJTHOM
aBTOMAIIWHBL. TpeOyeTcsi cOCTaBUTh MECSYHBIA TUIAH BBIMYCKa JITKOBBIX M TPY30BBIX MAIlIWH,
00eCIeunBarOIINI JOCTHKEHNE MAaKCUMAIBbHOU MPUOBLIH.
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Tabmuma 25

Iex 3arpatrbl BpeMeHU Ha 00pabOTKy OJTHOTO MaxkcumanbHble
TUTIA aBTOMOOMJIS, Yac. MIPOU3BOJICTBEHHBIC
I'py3oBoii JlerkoBon MOILHOCTH, 4ac

Ky3HeuHo-1ipeccoBblit 10 9 400
JIBuraresei 14 15 380
COOPOYHBII 11 17 400
M CcIIpITaTeIbHBIH 8 10 80
[[puOBLIL OT peanu3anuu OaHOU 25000 30000
MaIuHBbI, pyo.

28. Tpu pacnpeenuTEeNbHBIX EHTPA MOCTABISAIOT ABTOMOOUIIH MATH AWSiepaM. ABTOMOOMIN
OT pacrpeAeNuTEeNbHbIX IEHTPOB K JUJIepaM MEpeBO3SITCS Ha Tpeisiepax, 1 CTOUMOCTb MEPEBO30K
MPOIMOPLMOHANIbHA PACCTOSIHUIO MEXAY IMYHKTaMH OTHpPaBICHUS M HAa3HAYCHHUS U HE 3aBUCUT OT
CTETeHU 3arpy3Ku Tpeisepa. B Tabi. 26 mpuBeaeHbI pacCTOSHHS MEXIY pacHpeeUTeIbHbIMU
LIEHTpaMU W JWJIepaMH, a TaKXKe COOTBETCTBYIOLIUE BEJIUYUHBI CHOpPOCAa M TMPEIIOKECHHUS,
BBIp@OXECHHBIE B KonudecTBe aBTomoOwiei. [lpu momHoO#l 3arpyske Tpeitnep Bmemaer 18
aBTomoOmiel. TpaHcmopTHbIE pacxoabl cocTaBistoT 250 py6. Ha 1 M KM IyTH, TPOHIEHHOTO
TpeitnepoM. Tpebyercs COCTaBUTH IMJIaH MOCTAaBKH aBTOMOOWIIEH aBTOAMUJIEpaM C HAUMEHBIIMMHU

3aTpaTaMu.
Tabnuna 26
IenTpnI [unepst [Ipennoxenue
1 2 3 4 5
1 100 150 200 140 35 400
2 50 70 60 65 80 200
3 40 90 100 150 130 150
Crpoc 100 200 150 160 140

29. AOOT «Ilpumem» BbiycKaeT 4,5-TOHHbBIE TPHUIIETIBI B KOpMopa3aaTynky «BaHromay 1o neHe
40,3 u 74,3 ThIC. py0. cooTBeTCTBEHHO. [10 pe3ybTaTaM MapKeTHHTOBBIX MCCIICIOBAHUMN CIIPOC HA M3CIIUS
mepBoro Bua coctariseT He MmeHee 1 200 en. B roa. [l mpon3BOICTBA MPHUIIETIOB UCIIOIB3YIOTCS CTANb U
YyTyH, 3al1aChl KOTOPBIX Ha mpeanpusatun coctaBisaoT 25 000 u 4 500 T cooTBETCTBEHHO. /{7151 M3roTOBICHUS
1 ThIC. MpUIIENIOB HOpMA pacxoja cTanu coctaBiser 1 615 1, a ywyryna — 385 1. Jlng uzrorosnenus 1 ToiC.
KOpMOpa3IaTuuKoB pacxoyercs: cranmu — 2 022 1, uyryna — 478 1. CebecronmMocTs nputienoB — 34,66, a
KopMopaznatinkoB — 63,9 Teic. py0. HaiiTh onTumanbHOE pelieHHe 1O MPOHM3BOACTBY TMPUIICTIOB M
KOPMOpPa3AaTYUKOB, YTOOBI:

a) KOJINYECTBO BBIITYCKAEMbBIX U3AEIHH ObLIO MaKCUMAIbHBIM;

0) BBIpydYKa OT BBIITYCKa€MBIX M3ZENi Obllla MAKCUMAJIbHOM;

B) C€0ECTOMMOCTD BBIMTYCKAEMBIX M3JC/IHMIA Obljla MUHUMAJIbHOM.

30. ABTOTpaHCIOPTHOE MPEANPHUATHE MOIYUYWIO 3aKa3 Ha YKOMIUIEKTOBAHHE TPEX CTPOSIIUXCA
00BEKTOB CTpoWiMaTepHaIaMu, NPOM3BOJAMMBIMUA Ha JBYX 3aBojax. Ha mepBoM 3aBojie MOJTOTOBJIECHO K
ornpaBke 120 T crpoiimatepuanos, Ha BropoM — 180 T. Ha mnepBreiii 00bekT HE0OX0auMoO A0CTaBUTh 70 T
CTPOUTENBHBIX MaTepuanoB. Bropoii u Tpetuil 00bekThl HyxaaTcs B nonydennu 140 u 90 T ykazaHHOTO
MaTepuaia. B Tabin. 27 3agaHo:
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a) JI0XOJ1 OT MEPEBO3KU OJHOM TOHHBI CTPONMATEPHANIOB C KAXKOT0 3aBO/Ia K KAKAOMY CTPOSIIEMYCS
00BeKTY, Pyo0./T;

0) CTOMMOCTh MEPEBO3KM OJHOW TOHHBI CTPOMMATEPHATIOB C KAXKIOr0 3aBoJa K KaKIOMY
CTposIEeMyCst 00BEKTY, PyO./T.

Tabnuma 27
3aBox OOBeKT
1 2 3
1 8 12 5
2 3 7 9

CocTaBUTh ONTHMAJIBHBIN IIAH MEPEBO30K:
a) MaKCUMH3HUPYIOIINHN TOXOT;
0) MUHUMHU3UPYIOIIHIA CTOUMOCTb.
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INPAKTUYECKASA PABOTA
IMocTpoenne maTeMaTH4YeCKUX Mo/ieJieil TPAHCIIOPTHBIX NMPOLIECCOB
Hesanb padoTbi

HpI/IO6peCTI/I HAaBBbIKH IIOCTPOCHHUA MAaTEMATUYCCKHUX MOI[GJ'IG?I
TPaHCIIOPTHBIX IIPOLECCOB

3ajaua npakTH4YeCKOi padoThI

OTpa6OTaTb " 3aKpCIUTHL YMCHMUS 3alIMChIBATh B3aUMOCBA3b ToKa3aTejie 3aJadyu JIMHEHHOTO
[MporpaMMHUpOBaHus B BUAC MaTeMaTUYeCKOM MOJCIIH.

ITopsinok BbINOJIHEHHS PadOThI

1) Mosnyunts 3ananue ([Ipunoxenue A).

2) U3yunTh HEOOXOAMMBIC TEOPETUUYECKUE CBEICHHS MO KypCy (OCHOBHBIC OMPEICICHHS,
MOHATHSI, POPMYITUPOBKH TeopeM, (popMyJibl), UCHOIb3yeMbIe MPH peUIeHUH 3afad. M3moskeHue
3TUX CBEACHUI WLIIOCTPUPYETCS PEUIEHHBIMU IPUMEpPAaMU, OTBETUTh Ha KOHTPOJIbHBIE BOIIPOCHI.

3) Onpenenuts mapaMeTpsl YIpaBICHUs], 3HAYECHUSI KOTOPBIX HY>KHO MOJYYHUTh B IMpeaenax
CYILECTBYIOIIUX OTPAaHUYEHUH.

4) OnpenenuTh LU U OrPAaHUYCHUS Ha PECYPCHI.

5) Onrcath ey yepe3 mapaMeTpsl yipasieHust (OCTPOSHHE 1eTeBOH QYHKIUH).

6) Omnucarb oOrpaHuYeHUs dYepe3 TMapaMeTphl yOpaBleHUs (IMOCTPOCHHE CHUCTEMBI
OrpaHUYEHU).

7) TloAroTOBUTH aHATUTUYECKUI OTUYET, cojepkalluii 4€Tkoe (IOIIaroBOE) OIHMCAHHE
BBITIOJTHEHHON Pa0OoThI, pacuéThl, BU3yaTbHOE MPEICTABICHHUE MTOYYEHHBIX PE3YIbTaTOB.

8) 3amuTuTh paboTy.

Coaep:xanue oryera Kk padore

OTueT 10MKEH COAePIKaTh:

- 11eJ1b PaboTHI;

- TEOPETUUYECKUI MaTepuai, coJepKaluii OCHOBHbIE MOHATH, (OpMyYIIBl U HEOOXOAUMBIE
MOSICHEHUS K HUM;

- yCIIOBHE 3aJ1auH;

- UCXO/IHBIE JTaHHBIE;

- JTamnbl MOCTPOEHUS MAaTEMaTHMYeCKOW MOJENU C MOSCHEHUAMHU (MCIONb30BaTh MPUMEpPHI
MOCTPOCHHSI MATEMAaTHUECKUX MOJIENIel U3 TEOPETHUECKON 4acTH paboThl).

KpaTKaﬂ TEOPpUA U METOAUYIECCKHUE YKA3aHU K BbIIIOJITHCHUIO
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NMPaKTHYeCKOH padoThI
MOAEJIMPOBAHUE IMPOU3BOACTBEHHBIX (TPAHCIIOPHBIX) ITPOLHECCOB

HccnenoBanne — BUJ JACATEILHOCTH YEJIOBEKA, MO3BOJSIOIIUI PACKPBITH CYyTh M CO-
Jep)KaHue SIBICHUN, MO3HAThb WU OICHUTHb WX, ONPENCIUTh TEHACHIIMU pPa3BUTHUS, HAWTH BO3-
MO>KHOCTb MCIIOJIb30BAHUSI TOJTYYEHHBIX 3HAHUN B IPAKTHUECKOM 1EATEIbHOCTH.

Hcxons w3 JIOTMKM JBMKEHUS 3HAHMSI M XapaKTepa OpraHu3allld MO3HAHUS, B HAYYHOM
UCCJIEIOBAaHUM MOYKHO BBIJEIUTH JIBA OCHOBHBIX YPOBHS: IMIHPUYECKUN U TEOPETHUYECKHi, a
TaK)K€ METOJbl HCCIIEIOBaHMs, KOTOpbIE MPUMEHSIOTCS KaKk Ha SMIIMPUYECKOM, Tak M Ha
TEOPEeTUYECKOM YpOBHAX. Ha sMmupuueckoM ypoBHE HJAET MpOLiecC HAKOIUIeHUs (DAKTOB MyTeM
HaOII0/IeHNUs1, CPAaBHEHUSI, U3MEPEHHUSI, SKCIIEPUMEHTA U NIEPBUYHON CUCTEMAaTU3aIMK 3HAHHIA.

MeToapl SMOUPUUECKOTO M TEOPETUYECKOTO MCCIEAOBAaHUSA BKIIOYAIOT B cebs  ab-
CTparpoBaHUE. aHAJIW3 W CHHTE3, MHAYKIMIO W JEAYKIHIO; MOAECIUPOBAHUE M HCIOJIb30BaHUE
pruOOpPOB, UCTOPUUECKUN U JIOTUYECKUN METO bl HAYYHOTO IMO3HAHUS.

Mooenuposanue — 3T0 UCCIeI0BaHNE KaKUX-ITHOO SBIEHUH, IIPOLIECCOB MU CHCTEM MyTEM
MIOCTPOCHUS U M3yUEHUS] UX MOJEIEH; UCIOIb30BaHHE MOJIEJICH U ONpEeeIeHUs WIH YTOYHEHUS
XapaKTepUCTHK W pallMOHAIM3alUHU TUIAHOB pabOThl Mpeanpuatuid. Modenu — 3TO Takue aHAJIOTH
OPUTHHAJIOB, CXOACTBO KOTOPBIX C OTHUMHU OpUTHHAJAMU CYIIECTBEHHO, a pa3linyhe -
HECYIIECTBEHHO I PEIICHHUs TOCTaBICHHOM 3a/1a4H.

B 3KkoHOMHKE  TpPHUMEHSIOTCS  TJIaBHBIM  00pa3oM  MareMaTH4ecKhue  MOJEH,
MIPEJICTaBJISAIONINEe COO0H KOMIIAKTHYIO (DOpPMAaTU30BaHHYIO 3allMCh BCEH COBOKYITHOCTH YCIIOBHIA
HSKOHOMMYECKON 3aJayl B BHJIE CHMBOJIOB, HWHJIEKCOB, YpaBHEHUU, QYHKIUH U APYyrux
MaTEMaTHYECKHUX BBIPAKCHHM.

Matemaruueckasi MOJIENb — YCIIOBHBIA 00pa3 UcciaenyeMol CUCTEMBI, KOTOPBI 0ToOpakaeT
CBOWCTBA CHUCTEMBbI, B3aHMMOCBSI3U MEXIY €€ 3JeMEHTaMM, CTPYKTYpHble U (YHKIMOHAJIbHBIE
[apaMeTpbl CUCTEMBI.

CyliecTByeT MHOXECTBO (HOpM JAEATENbHOCTH NPEANPHUATUH, KOTOpbIE CBSI3aHBI C
pacripesielIeHUeM pecypcoB. DTH pecypchbl BKIIOUYAIOT TPY[, ChIpbe, 00OpYJOBaHHE U JECHEXKHbIE
cpeacTsa. MHorma mpouecc pacnpenenceHus pecypcoB Ha3bIBalOT IporpamMmupoBanueM. Ilockoiabky
OOBIYHO pa3Mepbl PECypcOB OrpaHUYEHbI, HNPEIANPUSATHE CTAJIKUBACTCA C OINpPEIeICHHBIMU
npobJaeMaMu IpU UX pacipeaeIeHHUH.

Od4eHp 4acTO MOJIE3HBIM MHCTPYMEHTOM B IPOILIECCE PACIPEACIECHUS PECYPCOB SBISAIOTCS
METOJIbl MOJAEIUPOBaHUsA. MaTeMaTH4ecKuM NPOrpaMMHUPOBAHUEM HA3BIBAECTCS HCIIOJIB30BAHUE
MaTeMaTHYeCKUX METOJIOB U MOJEJEeH JuId pelieHns npodaeM MporpaMMHUPOBaHUS.

JIuneiiHOEe NpoOrpaMMHpPOBAHHUE SBIAETCS MOAXOASIIMM METOAOM JJIs MOJEIMPOBAHMS
pacrlpenesieHuss pPecypcoB, €ClIM 1elb W OrpaHMYEHUs Ha pEeCcypchl MOYKHO BBIPA3UTh
KOJINYECTBEHHO B (hopMe JTMHEHHBIX B3aMMOCBSI3€H MEX/1y MepeMEHHBIMHU.

[Tn1aHOBO-3KOHOMHYECKHE 3a7auydl aBTOMOOMJIBHOTO TpaHCIOpTa, KaK W JIOOOW JApyroi
OTpacid HApOJHOTO XO34HCTBa, SBISAIOTCS MHOTO(AKTOPHBIMA C OOJBIIUM  KOJHMYECTBOM
HEM3BECTHBIX. MoJenu pemieHuss TakuxX 3a4ad, Kak [paBUJIO, NPEACTaBISAIOT  CcOO0M
HeolpeesieHHbIe cucTeMbl. HaliTh 3kcTpeMyM (MakCUMyM HJIM MUHHUMYM) TaKUX 3a7a4 OMOTAIOT
MaTemMaTuueckue Meronabl. IIpakThka NpUMEHEHHS SKOHOMHMKO-MAaTeMaTH4YECKMX METOJIOB JUIs

2



IUIAaHUPOBAHMUsI ABTOMOOWJIBHBIX II€PEBO30K IIOKa3blBa€T, 4YTO OSTO JaeT 3HAYUTEJbHBIN
HKOHOMHUYECKUH 3(PPEKT, MOBBIIAET UCIOIb30BaHUE MTOJABUKHOIO COCTAaBA U NMPOU3BOAUTEIBHOCTD
TpyZAa Ha aBTOMOOMJIBHOM TPAHCIIOPTE, CHUKAET TPAHCIIOPTHBIE U3AEPIKKU

CHuskeHHe TPAHCIOPTHBIX U3JepaeK — OoJbllas oliierocygapcTBeHHas 3aaaqa. [IyTs k
€€ PEIIEHHIO — PALMOHAIBHOE pa3MeEIleHUe MPOU3BOAUTENbHBIX CHJI, pa3paboTKa ONTHMAJIbHBIX
CXE€M I'Py30I0TOKOB, HCKIIIOYEHNE BCTPEUHBIX I1EPEBO3OK.

Peanuzanus 3Tux 3ama4 TpeOyeT COBEPIIEHCTBOBAHUS IJIAHUPOBAHUS HAa aBTOMOOUIIBHOM
TpaHCHOpTE. 3HAUUTEIbHOE BHMMAHUE IPU 3TOM JIOJDKHO OBITh YAEICHO IPUMEHEHHIO B
IUIAaHUPOBAHUH YKOHOMHKO-MaTEMaTHUECKUX METOIOB.

[lenplo MpUMEHEHHsI 3TUX METOJOB SBISETCS BBIOOP M3 MHOI'MX BO3MOXKHBIX BapHaHTOB
IUIaHA ONTUMAJIbHOTO, T. €. HAUJIYYILEro ¢ TOYKHU 3peHus 3ppeKTuBHOCTH.

B Hactosiiee BpemMs npu ONepaTUBHOM IUIAHUPOBAHUM IEPEBO30K I'PY30B U MACCAXKHPOB,
IpU aHalIM3€ AEATENBHOCTH aBTOTPAHCIOPTHBIX MPEANPHUATHNH U OOBEAMHEHUI HCHONIb3YIOTCS
METOABl ~ MaTeMaTU4YeCKOro  MPOrpaMMHUpPOBAHMs, TEOPUHM  MACCOBOIO  OOCIYXHBaHMS,
MMUTALMOHHOTO MOJIEIMPOBAHUS, MATEMATUKO-CTaTUCTUYECKUE METO/IbI U JAPYyTHE.

[TpeumyniecTBa MaTEMaTHUYECKOTO MOACIUPOBAHUS MIEPe]] APYTMMU BUJaMHU (IpapruecKum,
aHAJIOTOBBIM, MEXaHWYECKUM M T.II.) 3aKJIIOYAIOTCSA B IIMPOKOM HCIIOJIb30BAaHHMM MAaTEMaTUYECKHX
MoJiesiel, HU3KOW CTOMMOCTH MX CO3JaHMs, OBICTPOM IOJIYYEHHUU Ppe3yJIbTaTOB HCCIIEI0BaHMA,
BO3MOKHOCTH HPOBEIEHUS PACYETHBIX SKCHEPUMEHTOB U INPOBEPKU MPABUIBHOCTH MOCTPOEHUS
MO/IEJIH.

B npornecce MmaremaTHuecKoro MoJAEIMPOBAHMS MOXKHO BBIIETIUTh YEThIPE OCHOBHBIX 3Tala.

1 »stan. IlocraHoBka u ¢opmynaupoBaHue MpoOieMbl WIKM 3afadyd. OTO Haubosee
OTBETCTBEHHBIM 3Tall B MOJEIMPOBAHUHU, IHOCKOJIBKY OT TOIO, HACKOJIbKO TIJyOOKO H3ydeHa
CYILIHOCTb IpOIlecca W BBIAEIEHBI €r0 XapaKTepHble 4epThl, Kak Oyaer chopmyimpoBaHa Lesb
peLleHMsI U OCYIECTBIIEHA TOCTAHOBKA 3aJ1a4H, 3aBUCUT B KOHEUHOM €4€Te U Pe3yJIbTaT pelIeHus.

2 sran. [loaroroBka ucxonHo MHpOpMAIMK, HEOOXOAUMOM IS pelleHus 3alaud. 3/1eCh
BAKHO TPEXJE BCErO0 yCTAHOBUTH IOKA3aTelb, JOCTATOYHO IOJHO XapaKTEPU3YIOLIMI KayecTBO
YKOHOMMYECKOTO MPOIECCa U C MOMOIIBIO KOTOPOTO CPAaBHUBAIOTCS U OLICHUBAIOTCS pa3/InYHbIC
BapUaHThl PEIICHUS U BBIOMpAETCS HaWIy4yIIWid. DTOT MOKas3aTeldb W NMPUHUMAETCS 3a Kpumepuil
onmumanvHocmuy. B KadecTBe KpUTEpHs B Pa3IMUYHBIX SKOHOMHYECKHX 3a7ayaX MOTYT OBITh:
MaKCUMaJlbHasi IpUObUIb, MUHUMAJIbHBIE U3EPKKH aBTOTPAHCIOPTA, MUHUMaJIbHbIE IPUBEICHHBIE
3aTpaThl Ha HKCIUTyaTalUI0 OJBUKHOTO cocTaBa U T.1. ITpu mocTtpoeHnn MoAenn 5KOHOMUUYECKOTO
mporecca B KadyecTBE KPUTEpUs ONTHUMAIbHOCTH BBIOMPAIOT IOKa3aTelb, KOTOPBIH B JaHHOM
cllyyae sBIIsieTCsl HauboJiee BaKHBIM.

3 stan. Pa3paboTka 3KOHOMHKO-MaTeMaTHYeCKOW MOJIENIM M TOJy4YeHHE Ha €€ OCHOBE
COOTBETCTBYIOLIETr0 pemieHus. [Ipu cocTaBlieHMM MaTeMaTH4ecKOH Mojenu ciexyer oTOupaTth
caMmble CYyIIECTBEHHbIE (DAKTOpPbI, OT KOTOPBIX 3aBHCUT BBIOOp MPABMIIBHOTO PEIIEHHs 3a/auH.
I'maBHOe mpu 3TOM — H30€XaTh MEPEyCIOKHEHHUS WM MepeyrpolleHuss Mojenud. Mojenb He
JOJDKHA OBITH CIIOKHEE, 4YeM 3TO TpedyeTcs MO 3aJaHHOM TOYHOCTH HCXOAHBIX TaHHBIX U
TpeOyeMoil TOUHOCTH pe3yIbTaTOB.

4 3ran. AHanM3 M OKCHEpUMEHTaJbHAas MpPOBEpPKa CTEMEHU aJE€KBAaTHOCTH MOJEIU
HCCIIETyEMOMY 3KOHOMUYECKOMY Ipoueccy. Tonbko mocie Takoil IpOBEPKU CIEAYyET NPUHUMATh
OKOHUaTeNIbHOE pemieHue. Jlyumel MareMaTu4ecKkol MOJENBI0 CUUTAETCS Ta, KOTOpas MO3BOJSET
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MOJIy4UTh Hambojee pauuoHalbHOe penieHue. [IpakTuyeckas peanu3anusi pelIeHHUs] M CIIYKUT
OKOHYATeJIbHbIM KPUTEPHEM KauecTBa CO3/1aHHON MOJIEIH.

3amaul  JUHEHHOrO0 MPOrpaMMHUPOBAHUSA TMPEXKIE BCEro OIMYAlOTCAs TeM. YTo OHu
OIMCBAIOT JIMHEHHBIE, TPOMOPIUOHATILHBIE 3aBUCIMOCTH MEX]Iy pacCMaTpPUBAEMbIMHU BEIMUYNHAMMU.
Matemaruueckass MOJAENb 3a/layl JIMHEHHOTO MPOTrpaMMHpPOBAHUS BKIIIOYACT B ceOsl: JIMHEHHYIO
yenesyro (hynKyuro, TUHeliHble 02paHuieHus Ha UCTIOIb3yeMbIe PECYPChI, nepeMeHHble eNUYUHDL.

Ilenesasa ¢hynkyusa cTpouTcs Ha OCHOBE BBIOPAHHOIO KpUTEpHsl ONTHMAIBHOCTH, B
COOTBETCTBUH C KOTOPBIM pPELIaeTCs BOIPOC O BHIOOPE ONTUMAIBLHOTO BapHaHTa, TyTeM CPAaBHEHUS
Pa3IMYHBIX BO3MOKHBIX BAPUAHTOB.

Ozpanuyenus ONPENENAIOT TPAHUIBI PA3BUTUS JAHHOM CHUCTEMbl C TOYKU 3pEHUs
HEOOXOUMBIX JIJIsl 3TOTO PECYpPCOB.

Ilepemennvie genuuunbl — NICKOMbIE 337]a41 JTMHEWHOTO IPOrPaMMHUPOBAHUSL. ,

B obGmactu 3agady  JMHEWHOTO  MNPOTPAMMHPOBAHUS  pacCMaTpPHUBAIOTCS  3a7auud
HPOU3800CMBEHHO20 NJIAHUPOGAHUA, MPAHCHOPMHAA U pacnpederumensvHas. PaccMoTpum
MIPOLIECC MOCTPOCHUSI MAaTEMAaTUYECKUX MOJEINel KaXXI0i U3 IEPEeUNCIICHHBIX 3a/1ay.

3AJAYA TPOU3BOACTBEHHOI'O IIVIAHUPOBAHUA

[TycTh HEKOTOPOE MPEANPUATHE BITYCKACT OJHOPOJAHYIO MPOAYKIHNIO. M3roToBiieHUe ITON
MPOAYKIMHU CBSI3aHO C 3aTpaTtaMd M TMPOU3BOJCTBEHHBIX (AKTOPOB (Pa3IUYHOTO BHIA CHIPHE,
o0opyaoBanue, pabouasi cuja, SHEPrus, TOMIUBO U T. 1.). O6o3HaunM ux OykBamu @i, Oy, ..., On.
Kaxaplii U3 HUX UMEETCS B OrpaHMYCHHOM KoJinuecTBe: 3anac (akropa D1 cocrapnser b1 equnuil,
3amac ¢paxrtopa Dy: cocrapiseT b2 enuHMIl U T. 1., 3anac pakropa Om coctaBiseT bm eaUHUIL

[Tpenmpustre pacnosaraer N oTpabOTaHHBIMU TEXHOJIOTHYECKUMHU criocobamu. O603HaUUM
ux T1, T2, ..., Tn. M3BecTHO, 4TO mpU pabOTe NPEANPUATHS B TCUCHHE CIMHHIIBI BPEMEHH I10
cnocoby Tj 3arpaumBaercsa ajj enuuul; (akropa @i. Takum oOpazom, paboTa mpeanpusTHs B
TE€YCHHE €AMHMIIBI BpeMeHU 1o crocoly Ti1 TpeOyeT 3atpaTsl a1 equHuI ¢akropa D1, a1 eAUHUIL
daxtopa @2 u T. 1., am emunul pakropa Om. Pabora npeanpustus Ho crnocoby Tj (j = 1;7n) B
TeueHue eIMHULBI BpeMEHH MPUBOUT K BBITYCKy Cj (j = 1;7) eJMHUI] FOTOBOI PO TyKIUH.

Tpebyercs Tak CIUTaHUPOBATh PabOTy MPEANPHUATHS, YTOOBI JOOUTHCI MaKCHMaIbHOTO
00BEMa BBITTYCKAEMOM MPOTYKITUH.

Ctpoum MaTeMaTHYECKYIO0 MOJIETh IaHHOH 3a/1a4u.

3a mapameTpbl ympaBieHHs (TUIaH) TPUMEM YHMCIA, MOKAa3bIBAIOIINE, CKOJBKO BPEMEHU
OTBOJMTCS Ha paboTy Mo KaxaoMy u3 crocobos Tj (j = 1; 7). O603HAYNM UX Uepes X1, X2, ..., Xn.

Toraa MBI BBIITYCTHM MPOTYKITHIO B 00BeMe

Z= C1X1 + C2X- + -+ ChXp-

OyHKuusA Z, T. €. 00beM rOTOBOW MPOAYKIHUH MPH IIaHE X1, X2, ..., Xn OyIeT MokazaTteinem
KayecTBa WJIM LIeNeBOi (yHKUMEH MpU YCIOBUH, YTO LENbIO IJIAHUPOBAHUS SBJISIETCS MOJTyUYSHUE
MaKCUMaJIbHOIO 00beMa MPOAYKLMH. 3a/iadya 3aKJIF0oyaeTcss B TOM, 4TOObl HAalTH TaKOM IJIaH, IpU
KOTOPOM (YHKLHUS Z JOCTUTaeT CBOETO0 MaKCUMaJIbHOTO 3HAYEHUSI.



Ha mepBblit B3IJIs111, BBIFOJIHEE BCETO MJIAHUPOBATH OOJIbIIE BpeMEHH Ha TOT crocob Tk, s
KOTOPOTO Ck MMeeT HaubobIiee 3HaueHne. OIHAKO KaX bl Cr1oco0 CBsI3aH C MPOU3BOICTBEHHBIMU
3aTpaTaMd, M €CJAM OHHM BEJIHKH st crmocoba Tk, TO MOMXKET OKa3aTbes 00Jiee BBIFOHBIM
NPUMEHEHHE U JPYTUX CIIO0CcO0OB.

[TosTOMy paccMOTpPHM, CKOJBKO EIMHHII KaXIoro u3 (akToOpoB OyIeT 3aTpadeHo MpH
WCIIOJIHCHUH TUIaHA X1, X2, ..., Xn. JJ1s1 I-T0 hakTOpa 310 OYyAyT 3aTpathl, paBHBIC Aj1X; + iz Xy +
o+ QipX, emuHuI 31oro (akropa. Ho Tak kak daxropsl @ (i = 1;m) orpanudens 3anacamu bj
(i = 1;7n), To mIaHUpOBaTH HAJO0 TaK, YTOOBI 3aTPaThl He IIPEBBLILATU 3alacoB, T. €. YTOOLI
YJIOBJICTBOPSUTHCH HEPABEHCTBA

a11x1 + a12x2 + + alnxn S bl'
az1X1 + azzX, + -+ AornXn < bz,

Am1X1 + QaXy + o+ QmnXn < by

HpI/Iqu quciaa X1, X2, ..., Xn, BbIpaKaromue HaMEUEHHBIN IJ1aH, HOOJIZKHBI OBITE
HCOTPUIATCIIbHBIMU.

Wtak, mosyumiu ciaeayoyo MaTeMaTHIECKy 0 MOJIEIb.

HeoOxonumo HaiiTh Takue 4uciaa Xi, X2, ..., Xn, IPU KOTOPBIX JIOCTUTAeTCsl MaKCUMYM
1eJIeBOH (DyHKIHH

Z = c1x1 + cxp + - + Xy — Mmax,
YIOBJIETBOPSETCS CUCTEMA OTPAHUYCHUI:

a11x1 + a12x2 + oo + alnxn S bl'
az1X1 + Ar2Xo + -+ ArnXy < bz,

" BCC HCpCMeHHLIe H€OTpI/IHaT€J'II)HI)II
X120, 20;...;x, = 0.
TPAHCITIOPTHAS 3AJJAUYA

Nmeercs M myHKTOB oTmpaBieHus A1, Az, ..., Am U3 KOTOPBIX HAJO BBHIBECTH OIHOPOIHBIN
rpy3 B KOJWYECTBax ai, a2, ..., dm TOHH COOTBETCTBEHHO. DTOT I'Py3 HY>KHO JIOCTABUTH B N MyHKTOB
HaszHaueHus By, By, ..., Bn moTpebHOCTH KOTOPBIX cocTaBistoT D1, by, ..., bn ToHH cooTBeTCTBEHHO.
N3BecTHO, uTO pacxosl mo mepeBo3ke 1 T rpysa u3 myHkTa Ai B myHKT Bj coctamistor Cij pyo.
TpebyeTcss COCTaBUTh TaKOM IIJIaH MEPEBO30K, MPH KOTOPOM CyMMAapHBIC PAacXObl MO TEPEBO3KE
OblTM OB MUHUMAJIBHBIMH, BECh T'Py3 M3 ITYHKTOB OTIIpPaBJICHUsS ObLT OBl BBHIBE3E€H, BCE ITYHKTHI

Ha3HAYCHUS TOTYyYHSIA ObI TPEOYEMBIH TPY3.



JIBa mocienHuX YCJIOBHUS MOTYT OBITh BBIIOJHEHBI TOJBKO B TOM cllydae, e€ciu olliee
KOJHMYECTBO I'py3a BO BCEX IYHKTax OTIPABJIEHUS paBHO 00IIel MOTPeOHOCTH BO BCEX MYHKTAax
Ha3HAYEHUS:

m
z E Cijxij.
i=1j=1

CocTtaBuM MaTeMaTUYECKyIO MOJIENb 3a/1a4H.

3a mapameTpbl yrnpaBieHUs MPUMEM TaKOW IJIaH, IPU KOTOPOM M3 MyHKTa Aj, B MyHKT Bi
nepeBo3uTcs Xij ToHH (i = 1;m; j = 1;n). Torma cymMapHbIe pacXoipbl MO MEPEBO3KE COCTABAT
(ueneBast GyHKIHS):

Z = Cy11X11 + C12X12 + o+ CinXan + C21X21 + CoaXap + o0 + ConXop +

+Cm1Xmz2 t CmaXmz + - + CpnXmpn — min.

Crtpoum cuctemy orpanrueHuii. OHa COCTOUT U3 JIBYX IPYII OTPAHUYCHUH.
[lepBas rpymma orpaHuyeHu BeIpakaeT TpeOOBaHKE, COCTOSIIEE B TOM, YTO BECH TPY3 MOJIHOCTHIO
BBIBO3UTCS U3 IIYHKTOB OTIIPABJICHHUS:

X11 + X12 + -+ X1in = Qq,
le + xZZ + + XZn

I
Q
Y.

Bropas rpymnmna orpaHuyeHui BeIpaskaeT TpeOOBaHUE, COCTOSILEE B TOM, YTO BCE ITYHKThI
Ha3HA4YeHU MOITy4aroT TpeOyeMblii Ipy3:

X11 + X1 R Xm1 = bl!
X1z T Xzt + Xppp = by,

X1n + xz-n + -+ Xmn = le'
I[TpuyeM MIaH MepeBO30K HEOTpHIaTeNeH, T. . Xij> 0 (i = 1;m; j = 1;n).
PACHIPEJAEJUTEJIBHASA 3AJTAYA

DTO 3amada O pacCTaHOBKE AaBTOMOOWJIEH MO MapumipyTaMm, HampuMep B Maciirade
aBToTpancnoptHoro npennpustus (ATII).

[Tyctb MeeTcs M TUIOB aBTOMOOMIIEH, KOTOpBIE JOJKHBI OOECHEYUTh MEPEeBO3KM Ha N
Mapmpyrax. O0beM TepeBO30K Ha 3TUX MapmpyTtax cocTtaBisger Qi, Q2, ..., Qn TOHHO-MWIB
COOTBETCTBEHHO. M3BECTHO, 4TO €CIIi aBTOMOOWIIb i-T0 THIA MCIOJIb30BATh HA J-M MapIIpyTe, TO
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€ro TPOBO3HAsI CITIOCOOHOCTh COCTABUT Pjj TOHHO-KM 3a BECh TUTAHUPYEMBIH TIEpUOJI. DKCILUTyaTaIus
I-ro THIIa Ha j-M MapIIpyTe B TEUEHUE BCETro Meproa Tpedyer pacxonaa Rij pyo.

TpeOyeTcss COCTaBUTHh TakOW IUIAH IEPEBO30K, MPH KOTOPOM JOCTHTaeTCs MHUHHUMYM
AKCILTyaTaIMOHHBIX PACXOJIOB ITPH BHIMIOJIHEHUH 33JAaHHOTO 00beMa IePEBO30K.

CocTaBUM MaTeMaTHYECKYHO MOJICIb.

3a mapameTpsl yrpaBJICHUS MPUMEM Xij — JOJTH AKCIUTYaTalldOHHOTO MEPUOJIa, OTBEICHHBIC
1151 pabOTHI I-r0 THIA aBTOMOOWIIS Ha J-M MapIipyTe.

DKCIUTyaTallMOHHBIE PACXOIbl TIPU 3TOM COCTaBSAT (1esieBast (PYHKIIHS)

Z = Ry1X11 + RigX15 + -+ RipX1n + Ra1Xa1 + RopXop + -0+ RypXop +
+Rp1Xm2 + RpaXmaz + - + RyppnXmn — min

Cucrema OFpaHI/I‘leHI/Iﬁ COCTOUT U3 ABYX I'pYIIII.

HepBaﬂ rpyniia OrpaHI/I‘ICHI/Iﬁ BbIpaXXacT Tpe6OBaHI/I$I, COCTOAIIUEC B TOM, UTO CyMMa Jonen
IUIaHUPYEMOI'O Iepruoaa, HAMCYCHHBIX IJId pa6OTBI KaXXa0ro Tuiia aBTOMOOMJII Ha Pa3HbIX
MapaipyTax, HE MOXKCT OBITH OOJIbIIIE CAMHUIBI:

X11 + X12 + -+ X1n < 1,
X221 + X322 + -+ Xon < 1,

Xm1t Xmo + o+ Xmn < 1.

Bropas rpymnmna orpaHuueHuil BbIpakaeT TpeOOBaHUE, MPEABABICHHOE 3aJaHHBIMHU
obbemamu nepeBo3ok Q1, Qo, ..., Qn Ha KaxoM MapupyTe. [lomyunm:

P11X11 + P21X12 + -+ PmaXm1 = Qq;
P12X21 + P22X22 + - + PmaXmz = Q2;

PinX1n + DanXon + - + PmnXmn = Qn.
IIpu sTOM BCe x;; = 0 (i =1m;j= 1,_n)

IIpumep 1. [TocTpouTs MaTEMATUYECKYIO MOJIEND 3a/1a4H.

Heb6onpmmas ¢pupma nmpous3BoauT JBa TUIIA MAIIMHHOTO Macia. @upMa MOXKET MpoJaTh BCIO
MPOJYKINIO, KOTOpas OyAeT Mpou3Be/ieHa, OAHAKO 00beM NMPOU3BOICTBA OTPAHUUYEH KOJIUYECTBOM
OCHOBHOTO HMHIPEIMEHTa M MPOU3BOACTBEHHONM MOIIHOCTHIO HMMeromierocs obopynoBaHus. Jlis
mpou3BoacTBa 1 11 mepBoro Tuma wmacia Tpebyercs 0,02 ¥ paboTel oO0OpyIOBaHUSA, a IS
npou3BoAcTBa 1 1 Broporo tuna Macna — 0,04 4. Pacxox ocHoBHOTO MHrpeauventa cocrasisier 0,01
kr 1 0,04 xr Ha 1 1 mepBOro U BTOPOro TUIOB Maciia COOTBETCTBEHHO. EKETHEBHO B paCIIOPSKEHUH
¢bupmbl nmeercs 24 4 paboyero BpeMeHu o0opyioBaHus U 16 KT OCHOBHOrO MHrpenueHTa. Jloxon
¢bupmbl cocrasisieT 2 py6ins 3a 1 1 mepBoro tumna macia u 4 pyosas 3a 1 1 BToporo Tuma macia.
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CKOJBbKO MPOAYKIIMH KaXKJIOTO BUA CIIEAYET MPOU3BOIUTE €XKEIHEBHO, €CIIU Lelb (UPMbI COCTOUT
B MaKCHMU3AIMH €XKETHEBHOTO 10X0/a?

Jlannast 3a1a4a OTHOCHUTCSA K 3a0auam npou3e00CmeeHH020 NiIAHUPOBAHU.

3a mapameTphbl yIpaBJIeHUs BO3bMEM: X1 - YUCIIO JIUTPOB MEPBOTO THUIIa MAITMHHOIO Macjia U
X2 - YMCIIO TUTPOB BTOPOTO TUIIA MacClia, IPOU3BOAUMOE 32 JCHb.

Crpoum ueneByto ¢ynkuuto. ILlenpio maHupoBaHMs JaHHOM 3ajaud  SABISETCS
MaKCHMHU3AlMsl €KETHEBHOTO J0X0Ja. 3a pealu3alfio MEepBOro THUIA Maciia €KeAHEBHO (upma
MOJIy4aeT JOXOJI B pa3mepe 2X1 pyO. U 3a peanusaliiio BTOporo tumna macia 4xXz py0. Toraa oGmmmii
JI0XOJT OT peanu3aluu 3a JeHb COCTaBUT

Z = 2xq + 4x, - max.

Jlyisi pou3BOJICTBA X1 JIUTPOB TEPBOTO U X2 JIUTPOB BTOporo macia tpedyercs 0,02x; +
0,04x2 gacoB paboTsl 00OPYIOBaHUS €KEAHEBHO. MaKkcHMaibHOE BpeMsi paboThl 000PYAOBaHUS B
JICHb COCTaBJISIET 24 4, CIe0BaTEeIbHO, 00bEM MPOU3BOJICTBA JIOMKEH OBITh TAKUM, YTOOBI YHCIIO
3aTpavyeHHBIX YacoB pabOThI 00OpyMOBaHUS OBLTO MEHBIIE JIMOO PaBHO 24 4 exXeIHEBHO. TakuMm
obpa3zom,

0.02x4; + 0.04x, < 24 y/neHb.

[Tpou3BOACTBO X1 TUTPOB MEPBOrO THIA Macia U Xz BTOporo Tuma macia tpedyet 0,01x1 +
0,04X> Kr UHrpeIHeHTa eXeAHEBHO. MaKCUMaIbHBIN pacXoJl HHIPEIUCHTA €XKETHEBHO COCTABIISET
16 xr, cienoBaTelbHO, 00bEM IMPOU3BOJCTBA JOJIKEH OBITH TAaKUM, YTOOBI TpeOyeMoe KOIHYECTBO
CIEIUAaILHOTO HHTPEIMEHTA COCTABIUIO He Oosee 16 kr B neHb. Takum oOpazom,

0,01x; + 0.04x, < 24 4/neHb.

Jpyrux OrpaHWYeHH HET, OJHAKO pPa3yMHO TMPEANOJOXKUTh, YTO (GUpMa HE MOXKET
MPOU3BOJUTH MAIIIMHHOE MACJIO B OTPULIATEIIbHBIX KOJIUYECTBAX, I0ATOMY
x1=0,x, = 0.

[Tony4ni MaTeMaTHYECKYIO MOJICNb 3a/1a9H:
1) ueneBas GyHKIUS:

Z = 2xq + 4x, > max;
2) cucTemMa OrpaHUYCHUN:

0.0le + 0.04‘.7(2 < 24‘,
0.01x, + 0.04x, < 16;

YCIIOBUEC HCOTPUIATCIBbHOCTH TICPEMCHHBIX !



Ipumep 2. IlocTpouTh MaTEMaTHYECKYIO MOJIENb 3a/IaUH.

X1 20,x,2>20

Nmeercs Tpu nmyHkra otnpasiieHus Al, A2, A3, n3 KOTOpBIX HaJ0 BBIBE3TH OJHOPOJHBIN

rpy3 B koiudectBax 10, 30 u 50 TOHH COOTBETCTBEHHO. DTOT I'Py3 HYXHO JOCTABUTH B UETHIPE

myHKTa Ha3HayeHus Bi, By, B3, B4, moTpeOHOCTH KOTOPBIX COCTABISAIOT cooTBeTcTBeHHO 20, 30, 15
u 25 ToHH. Pacxozpl Ha nepeBo3Ky 1-1 T rpy3a u3 nmyHkTa A4i, B yHKT Bj 3anucansl B Tadum. 1.

Tabnuna 1
ITyHKTBI Pacxonpl Ha mepeBo3Ky 1-i T rpy3a B IyHKTHI TPUOBITHS
OTIIPABJICHUS B1 B> Bs B4
A1 7 8 5 3
Az 2 4 9
As 6 4 1 2

Tpe6yeTc;1 COCTaBUTL TaKOM ILJIaH MEPEBO30K, IIPU KOTOPOM CYMMApHbLIC PACXOAbI IO

nepeBo3ke ObUIM Obl MUHMMAJIbHBIMH, BECh TPY3 M3 IIYHKTOB OTIpaBJIEHUS ObUl Obl BBIBE3EH, BCE
IIYHKTbI Ha3HAYEHUs TOJTy4YUIIH Obl TpeOyeMblil Ipys3.

JlanHas 3a/1a4ya OTHOCUTCS K MPAHCHOPMHBIM 3A0AUAM.

3a mapaMeTpbl YIpaBJICHUS NPUMEM TaKOW IUIaH, MPU KOTOPOM U3 MyHKTa Aj B MyHKT Bj
TEPEBO3UTCS Xij TOHH (i = ﬁ ] = ﬂ )

Crpoum meneByro ¢ynknuto. llenplo T1IaHMpoBaHWS JaHHON 3a7add  SIBIISCTCS

MUHHMMH3ALUS TPAHCIIOPTHBIX PAacX0/I0B HA MEPEBO3KY Ipy30B. CyMMapHbIE pacxXo/bl MO TEPEBO3KE
COCTaBSIT

Z = 7xq1 + 8xq5 + 5x13 + 3x14 + 2x51 + 4Xx55 + 5xy3 + 9%y
+6x3; + 4x3, + X33 + 2Xx34 > min.

N3 nmyHkTa A1 IutaHupyeMcsl BBIBECTH I'Py3 B KOJMUYECTBE X11 TOHH B IMYHKT Bi1, B myHKT B2 -

B KOJIMYECTBE X12 TOHH, B ITYHKT B3z B xomnuecTBe X13 TOHH, B ITYHKT B4 - B KoIm4ecTBE X14 TOHH.

[Tpu >TOM cymMMapHOE KOJMYECTBO Ipy3a, BEIBO3UMOE M3 IMyHKTAa A1 cOCTaBUT (X171 + X1, + X13 +
X14) TOHH, uTO paBHO 10 ToHHam. [Tomyunnu:

(x11 + X12 + x13 + X14) = 10.
AHaIOTHYHO AJId BTOPOTO U TPCTHEI'0 MYHKTOB OTIIPABJICHUS ITOJIYUYUM:

(x21 + X272 + X3 + X34) = 30;
(x31 + X3 + X33 + x34) = 50,

B nmynkTt B:1 u3 nmynkTa A1 TpeOyeTcst IpUBECTH |py3 B KOJIMYECTBE X11 TOHH, U3 IMyHKTa 42 - B
KOJINYECTBE X21 TOHH, U3 IYHKTa A3 B KOJIMUECTBE X31 TOHH. [Ipu sTOM



CyMMapHO€ KOJMYECTBO Ipy3a, MPUBO3UMOE B MyHKT Bi1, coctaBut (x11 + X1 + X31) TOHH,
yT0 paBHO 20 ToHHaM. [lomyunm:

x11 + le + x31 == 20
AHaJIOrm4yHo AJI1 BTOPOT'o, TPETHEI0 U YETBEPTOT'O ITYHKTOB HpI/I6BITI/I5{ IMOJIYyYHM:

X112 + X2 + X32 = 30,
X13 + X723 + X33 = 15,
x14 + x24 + x34 == 25

Jpyrux OrpaHWMYEeHHH HET, OJHAKO pPa3yMHO TMPEINOJIOKUTh, YTO IUJIaH TIEPEBO30K
HEOTPUIATENICH, T. €. Xj; < 0 (i =13;j= 1,4 )

[Tomyunnu MmaTeMaTHYECKYIO MOCIIb 3aa4H:

1) ueneBas GyHKUUS:

Z = 7xqq + 8xq5 + 5x13 + 3x14 + 2x51 + 4x5, + 5x33 + 9%y, +
+6X31 + 4‘X32 + X33 + ZX34 - mln,
2) cuctemMa OrpaHUyuCHH:

(%11 + x12 + x93 + x14) = 10;
(X21 + X2z + X3 + X24) = 30;
(x31 + X3z + X33 + x34) = 50;
X11 + X1 + x31 = 20;
X12 + Xpp + X35, = 30;
X13 + X33 + X33 = 15;
X14 + Xp4 + X34 = 25.

3) ycrnoBue HEOTPUIATENEHOCTH IEPEMEHHBIX: X;; = 0 (i =1,3;j=1,4 )

Ipumep 3. IlocTponTh MaTEMaTHYECKYIO MOJIENH 3a/Ia4H.

Tpebyercs paccTaBUTh aBTOMOOMIIM TPEX TUIIOB Ha JBYX MaplIpyTax C 3aJaHHBIM 00BEMOM
IIEPEBO30K M O00ECNeYUTh MHUHHUMYM OKCIUTyaTallMOHHBIX pacxoqoB. OcTalibHblE JaHHbBIE
MIPUBE/IECHBI B Ta0II. 2.

Tabmuma 2
Tun [Ipon3BOaAUTENBHOCTH OKCIUTyaTallMOHHBIE | DKCIUTyaTallMOHHBIN
aBTOMOOWIIS aBTOMOOWIIEH, THIC. pacxo/ibl, THIC. pyoO. B MepuoI, CyT.
TOHHO-KM B CYT. CYT.
1-a iuans | 2-s quHUS | 1-o TAHAS | 2-5 TAHAS
1 10 15 4 8 300
2 5 10 3 4 300
3 12 10 5 4 300

10



3amaHHbIH 3600 4 800
o0beM
NIEPEBO30K,
TBIC. TOHHO-

KM

JlanHast 3a1a4a OTHOCHUTCS K pacnpedeiumenbHbiM 3a0auam.

O003HAYMM Xij JIOJIFO IKCIUTyaTAl[MOHHOIO MEPHO/Ia, B TEUCHHUE KOTOPOrO0 aBTOMOOUIIH I-TO
THUINA PabdOTAIOT HA J-M MapIIpyTe.

Crpoum meneByto ¢yHknuro. Llenpio mMIaHUpOBaHUS JAaHHOW 33/Ja4d  SBISETCS
MUHHMH3ALHUS SKCILTYyaTallHOHHBIX pacXxoa0oB. CyMMapHbIE PacXobl IIPH 3TOM COCTaBSIT

Z = 4X11 + 8x12 + 3x21 + 4‘sz + 5x31 + 4‘X32 - min.
Cymma fonell IUIaHMPYEMOTO TI€pUOJa, HAMEUEHHBIX /i paboThl IEpPBOTO THUIIA
aBTOMOOWJISI Ha MEPBOM M BTOPOM MapIIPyTaX, COCTaBUT (Xi11 + X12) U HE MOXeET OBITh OOJbIIe
eauHuuel. [Tomyunm:

X11 + X12 <1

AHanoru4Ho U BTOpPOIr'o U TPETHEro TUIla aBTOMOOMJIEH IMOJIy4YnmMm:

IA

Xo1 + X2 < 1;
X31 + X327 < 1

ITpu sTOM Ha nepBoM MapuipyTe 06beM nepeBo3ok coctaBuT (10x;, + 5x51 + 12x34) ThIC.
TOHHO-KM B CYTKH, 4TO paBHO 12. [Tomyumm:..

1OX11 + Sle + 12.X31 = 12
AHaHOFI/ILIHO AJI1 BTOPOTO MapuipyTa IHOJIy4YuM:

15x12 + 10x22 + 1OX32 = 16

IIpu stom Beex;; = 0 (i = 1;3;j =1;2).
[Mony4nim MaTeMaTHYECKYIO MOJICNb 3a/1a4H:
1) ueneBast GyHKIIHS:
Z = 4xq1 + 8x45 + 3x,1 + 4x,, + 5x31 + 4x_32 - min;

2) cuctema OrpaHUYeHHN:

X11 + X12 < 1,
X21 + X292 < 1,



X31 + X32 < 1,
10.X11 + 5x21 + 12x31 = 12,
15X12 + 1OXZ2 + 1OX32 = 16

3) ycloBUe HEOTPUILATENEHOCTH IEPEMEHHBIX: X;; = O(i =1;3;j=1;2 )

Ipumep 4. [locTporTh MAaTEMaTHYECKYIO MOJICIb 3a]Ia4H.

ABTOCOOPOYHBII 3aBOJ] BBIITYCKAET JICTKOBBIE M IPy30BbIC MAIIMHBL. B MpoM3BOJCTBE y4a-
CTBYIOT YETBHIPE II€Xa 3aBOjJia: Ky3HEYHO-TIPECCOBBIM, II€X JBUTATENEH, COOPOYHBIN JIETKOBBIX
MallliH U COOPOYHBIM TPY30BBIX MAIIMH. MPOU3BOJUTEILHOCTh KOTOPBIX (32 Mecsll) yKa3zaHa B
Ta61. 3. [Ipubbutb OT peanu3anuu oJAHON Tpy30Boi MammHbl - S000 py0., ogHOM JerkoBoi - 3000
pyo.

TpeOyeTcss COCTaBUTh MECSYHBIM IUIaH BBIMYCKA JIETKOBBIX W TPY30BBIX aBTOMAIIWH,
00eCIIeYNBAOIIUI IOCTHKEHUE MAKCUMAIBHOM MPUOBLIH.

Tabnuua 3
Lex MecsiuHbIi BBITYCK MAIlIUH, ThIC. IITYK
I'py3oBbie Jlerkoseie
Ky3neuHo-npeccoBblit 40 35
JIBurateneit 17 32
COopOouHBIii IErKOBBIX MALIUH - 15
COopouHBIil rpy30BbIX MAIIMH 21 -

CTpOPIM MAaTe€MaTU4YCCKYI0 MOJICIIb 3a0aqu I’lpOUS’@OdCWlGeHHOZO Na1aHUpPO6aAHUA .
3anJ1aHpreM BBIIIYCTUTh B MECALl X1 TPY30BBIX M X2 JICTKOBBIX MAaIllMH. HpI/I 9TOM

MpeANPUATHE MTOIYYUT TPUOBLIB (1ieseBast QyHKIuUs):
Z =5000x4 + 3000x, — max.

HOCTpOI/IM CUCTCMY OrpaHI/I‘{eHI/Iﬁ. Eciu Ky3He‘IHO'HpeCCOBBII7I I€X BBIIYCKACT X1 I'PY30BBIX
MallvH B MECHL, TO OH Ha 3TO 3aTpavuuBaACT TAKYIO OOJIHO CBOEU MECAYHOU IIPOU3BOAUTCIIBHOCTH,
KOTOpPAaA BbIPAKACTCA I[pO6BIO X1/40. KpOMe TOTO0, IIEX pa60TaeT HaJ BBIITYCKOM JICTKOBBIX MAIllMH U
3aTpavuBacT HOJIHO CBOEM MECSYHOI MPONU3BOJAUTCIIBHOCTU PABHYIO X2/35. CYMMa 3TUX JOJEH HE
AOJIDKHA MPEBbIIATE CIUHUILIBI. HOJ'IyLII/IM NIEpBOC HEPABCHCTBO!:

X1 X3
— 4+ =< 1.
40+ 35—

PaccmaTtpuBas uex aBurartenei, moay4uM BTOPOE HEPABEHCTBO:

X1 X3
— =< 1.
17_1_32_1
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TpeTbe u 4eTBEPTOE HEPABEHCTBO MOJYYHUM W3 YCIOBUN MPOU3BOIUTEIBHOCTH COOPOUHBIX
LIEXOB:

Ycaopue HCOTPUIATCIIbHOCTU IICPCMCHHBIX:

X1 = O,XZ = 0.

IIpumep 5. [TocTponTs MaTEMaTHYECKYIO MOJIENH 3a1a4H.

Jns pa3rpy3ku CynHa B JiBa CKJIaJa BBIJACICHO 5 MOpTaibHbIX KpaHOB, 30 aBTOMaIuH, 4
aBronorpy3unka Ha ckmang Ne 2 wm 7 Opurag g pabotrel Ha ckiaag Ne 1. Cpenuss
MIPOJIOJDKUTEIIBHOCTh OJTHOTO IMKJIa padOThl KpaHa paBHa 5 MUH. Bpems, 3aTpaunBaeMoe ApyruMHu
Meperpy304HbIMU CPEJCTBAMH Ha 00pabOTKY OJJHOTO LIMKJIA KpaHa, OKa3aHo B Ta0I. 4.

Tpebyercs coctaBuTh HambOosee 3PGEKTUBHBIN TEXHOJIOTMUECKUN IUIaH pasrpy3ku, T. €.
Takou, mpu KoTopoMm 3a cMmeHy (7 4 = 420 MUH.) BBITPYXKAeTCsl W TMEPEBO3UTCS Ha CKIIAJIbI
MaKCHMaJbHOE KOJIHYECTBO Ipy3a.

Ctpoum MaTeMaTHYECKYIO0 MOJIETb 3a0ai NPOU3800CMBEHHO20 NIAHUPOBAHUSL.

3a mapameTphl YOpaBJICHUSA MPUMEM X1 M Xz KOJIMYECTBO ILIMKIOB pPAaOOTHI KPaHOB,
MpeAHa3HAYEHHbIX JUIsl OTIPaBKHU rpys3a Ha ckiaabl NeNe 1 m 2 COOTBETCTBEHHO, TOrAa LieJieBast
byHKIUSA

Z = xq + x, > max.

Ta0nuua 4
ITokasarenu Bpewmsi, 3aTpaunBaeMoe Ha 00pabOTKY OJTHOTO ITUKJIA KpaHa
g 1-ro ckinama JUISA 2-TO CKiaaa

[TpomomKUTETHHOCTD OJTHOTO 25 30

000opoTa aBTOMAIITNHBI, MUH

[IponomKuTEeIEHOCTD pasrpys3ku - 10
OJIHOM aBTOMAILIMHBI C ITOMOIIBIO

ABTOIIOI'py34HKa, MUH

[IponomKuTEeIEHOCTD pasrpys3ku 18 -
OJIHOM  aBTOMAIIMHBI  Opuraaoi

MOPTOBBIX pabouux (1o 3 yen.), MUH

Crpoum cucreMy orpaHuyeHuil. [[is 3Toro paccumtaem KOJHWYECTBO ILIMKIJIOB, KOTOpBIE
BBITIOJIHSET KpaH 3a oHy cMeny: 420/5 = 84 . Bcero kpaHoB 5, cienoBaTenbHO, 00111ee KOITUYECTBO
IUKIIOB paBHO 84+ 5 =420. [Tonyuynm nepBoe HEPABEHCTBO:

X1 + Xy < 420.

Ecnu s 06paboTku rpy3a, neperpy’kaeMoro KpaHoM 3a OJIMH LIUKJI, IPU JIOCTaBKE €ro Ha
NepBbIi ckiaa Tpedyercs 25 MUH A OJHOW aBTOMAIIMHBI, TO MPHU Xi| HUKIAX OyJeT 3aTpadyeHo
25X1 MHMH. AHQJOTHYHO IpPH JOCTaBKE Ipy3a Ha BTOpoil ckian Oyxaer 3arpaueHo 30Xz MuH
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MamuHHOTO BpeMeHu. Bcero umeercs 30 aBromammuH, T. €. 30:420 = 12600 MUH MalIMHHOTO
BpemenH. [lonyunm BTopoe HepaBeHCTBO:

25x; + 30x, < 12600.

HNmeem 4 aBromorpy3uuka, T. €. 4+420 = 1680 MuH BpeMeHU pabOThI aBTOMOTPY3YHKOB. [l
00paboTKH rpy3a, MeperpykaeMoro 3a OfrH UK paboThl KpaHa, Ha BTOPOM ckiiane tpedyercs 10
MUH pabOTHI OAHOTO aBTOMOTpYy3uuKa. [lorydunm TpeTbe orpaHuveHue:

10x, < 1680.

U nocnennee, B HalIeM pacropsbkeHud 7 Opuran pabouux i pabOThl Ha IEPBOM CKJaze,
T.e. Bcero 7+420 = 2940 muH BpeMeHH paboThl pabounmx. Ha pasrpy3ky Ha HepBOM CKIIaje
Tpedyetcs 18x1 muH. [lomydaeM yeTBepTOE HEPABEHCTBO:

18x; < 2940.
VYcnoBue HEOTPUIIATETFHOCTH MEPEMEHHBIX: X1 = 0,x, = 0.
Bomnpocs! 11 caMOKOHTPOJISA

1. KakoBa poyib MaTreMaTW4ecKUX METOJOB B MPUHATHU S(H(PEKTHUBHBIX YIPABICHUCCKUX
pelIeH i TPON3BOICTBEHHBIX 33J]ad aBTOMOOMIIBHOTO TPaHCTIOPTa?

2. KakoBbl METO/0J0IrMYECKHE OCHOBBI MAaTEMaTHUYECKOIO0 MOJEIUPOBAaHUS B OpraHU3alluu
TPAHCMOPTHBIX POIIECCOB?

3. Ilepeuncnute 3Tanbl TOCTPOCHUS MATEMAaTHUECKUX MOJIENIEH TPAHCTIOPTHBIX MTPOIECCOB.

4. 3anuiuTe MaTeMaTUYECKYI0 MOJIEIb 3a/1a4M MPOU3BOICTBEHHOTO IJIAHUPOBAHUSI.

5. 3anumuTe MaTeMaTHYECKYIO0 MOJICNIb TPAHCIIOPTOM 3aJ1auHu.

6. 3anmUIINTe MaTEMAaTHIECKYIO MOJIEb PacpeAeTUTEIbHOMN (pacCTaHOBOYHOM) 3a1a4H.

Pexomenayemasi ureparypa
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[Tpunoxenue A

IHocmpoums mamemamuyeckue mooeau ciedyrlouux 3a0ay

1. (Da6pI/IKa BBIITYCKACT ABa BHJAd MOTOPHOI'O Macja. HCHOJ’IBSyeMHe AJIs1 IIPOU3BOACTBA

o0oux MIpOAYKTOB HHIPEAUCHTBI B OCHOBHOM OJAWMHAKOBBI H, KaK IIPpaBHJIO, HE ABJIAIOTCA

I[e(l)I/II_[I/ITOM. OCHOBHBIM OI'PaHUYCHUCM, HAKJIAJIbIBACMBbIM Ha 00beM BBIITYCKaA, ABJISACTCSA HAIWNYHC

dbonga paboyero BpeMEHH B KaXIOM M3 Tpex IexoB (aOpuku. B mpuBeneHHol HMXE Tadm. 5

yKa3zaHbl 001t Gpoua pabouero BpeMEHU M YHCIIO YeJI0OBEKO-4acoB. TpedyeMoe i MPOU3BOACTBA

1 1 npoaykra.

Tabnuna 5
5 OO6mwuit poHx
Haspamme mexa HeoOxoaumerii o paboyero BpeMeHH, pAGOUEro BPEMEH, eI
qe.-4u/n 4. B MecALl
1-i1 Tun 2-11 Tin
[Tpon3BOICTBEHHBIH 10 4 1000
JloGaBKH MTPHUCAIOK 3 2 360
YakoBKH 2 5 600

Hoxon ot mpoussoactea 1000 m macna nepBoro tuna coctasiser 150 Teicsia pyOiel, a ot

MIPOM3BOJICTBA Macja BTOPOTo THma — 75 Teicsd pyoOneil. Ha HacTosmuii MOMEHT HET HHKaKUX

OTpaHUYEHUI Ha BO3MOXKHBIE 00BEMBI Mpojaxk. Tpedyercst crmaHupoBaTh padboTy ¢GabpHKH Tak,

4TOOBI OOIINNA JTOXO 32 MeCALl ObLJI MAKCUMAIbHBIM.

2. TpI/I 3aBOJa MOCTABJIAKOT HCKOTOPYIO PASHOBHUAHOCTL CTAJIM HA IIATH TOProBBIX CKIIAO0B.

CHpOC KaXXJ10ro TOoproBoro Ckjaga Ha MECAL, HAJIWYKUC CTAJIM I1a 3aBOJaX, a TAaKXKE CTOMMOCTDH

TPAHCHOPTHPOBKH | T cTanu npuBeaeHs! B Ta0. 6. OOmIHe TpaHCIOPTHEIE U3/IEPKKU Ha MTEPEBO3KH

JOJI?KHBI OBLITh MUHUMAJILHBIMU.

Ta6unuia 6
TpaHcnopTHBIC H3IEPXKKH IS TOPTOBOTO CKIIaja, pyo. 3a
3aBoJ — — eHHHI:IHy — — [Ipennoxenue, T
1-i 2-i 3-i 4-i S5-i
CKJIa]T CKJIa] CKJIa] CKJIaJ CKJIaJ
A 20 27 33 25 34 200
B 22 36 34 28 26 250
C 26 29 27 26 28 300
[ToTpeOHOCTS, T 100 150 200 100 200

3. Tpu mexkapHU OCYIIECTBISIFOT €XEIHEBHBIE TIOCTaBKH Xyie0a /Uil YeThIpeX Mara3uHoB. B

Tabsn. 7 mpuBeAeHa HHPOpMAIMS O CIOpPOCe Ha MPOAYKLHIO, C€ HAIWYMM U TPAHCIOPTHBIX

HU3ICPIKKax. O6HII/Ie TPAHCIIOPTHBIC U3ACPKKH HA IIEPCBO3KU JOJIKHBI OBITh MUHUMAJILHBIMU.
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Ta0muma 7

TpaHcOpTHBIE U3AEPIKKU IS
MexapHs MarasuHoB, py0. 32 TOHHY Obmee
NPeUIOKEHUE
A B C D
1 15 25 10 20 700
2 20 30 20 15 650
3 10 15 25 30 200
OO6m1ast ToTpeOHOCTH 400 500 350 1000

4. ®abpuka BBITYCKaeT TpH BuJa aHTHU(pu3a. Vcrons3yemble Ui TPOU3BOJICTBA MIPOYKTOB
MHTPEIMEHTHl B OCHOBHOM OJMHAKOBBI M, KaK MPaBWIO, He SBIAIOTCA nepururoM. OCHOBHBIM
OrpaHUYEHUEM, HAKJIa[bIBAEMBbIM Ha 00BbEM BBIITYCKa, SIBIISICTCS HaTnuue GoHaa pabouero BpeMeH!
B K&X/I0M M3 JIBYX 11eX0B (habpuku. B npuBenenHoii Huxe tabdin. 8 ykazansl o0muii poHa pabodero
BPEMEHHU U YHUCJIO YEJIOBEKO-4acoB, TpeOyemoe st mpou3BoacTBa 1000 nmutpoB anTudpusa.

Hoxox ot mpousBoactea 1000 mutpoB antudpuza nepBoro tumna cocrasisier 200 Thicsay
py0Oiei, oT mpousBojcTBa aHTU(pH3a Broporo tuma — 100 Teicsd pyOsed, a OT IMPOM3BOICTBA
anTudpuza Tperbero THma — 150 Teicsu pyOnedi. Ha Hacrosmmii MOMEHT HET HHKAKHX
OTrpaHMYEHUIl Ha BO3MOXKHBIE 00bEeMbI Mpojax. TpedyeTcs criaHupoBaTh padoTy (adpuKu Tak,
4TOOBI OO 10X0/ 3a MecsL ObLI MAKCUMAJIbHBIM

Tabnnna 8
HeoOxonumerii pona pabodero O6mmiA hoHT
Lex BpeMeHH, 4eit.-4/1000 quTpos paGOUEro BPEMEHH,
1-# Tun 2-1i THI 3-ii Tin
Yes.-4 B MECHI]
[ Tpor3B0ICTBEHHBII 10 12 8 1000
YIakoBKH 2 1 3 600

5. 3aBoja BBITyCKaeT aBTOMOOWIM YeThIpeX Mojened. B mpou3BOACTBEHHBIN mpolecc
BOBJICUEHBI TpPH 1l€Xa 3aBojJa — IeX Yy3J0BOH COOpKH, COOpPOYHBIM W UCHBITATEIbHBIH.
Pacnipenenenne BpeMeHu, TpeOyeMoro it 00OpabOTKH KaXKIOW MOJENH B KKIOM II€Xe, a TaKkKe
MaKCHUMaJbHbIe MPOU3BOICTBEHHBIE MOIIIHOCTH II€XOB MPHUBEACHHI B Ta0n. 9. OTnen uccienoBaHuii
pPBIHKa TMPOU3BOJUT TMEPUOIUYECKYIO OIIEHKY MOTPEOUTENHCKOrO CIpoca Ha KaXKIYyH MOJENb.
MakcumanbHble MPOrHO3HBIE 3HAYEHHS CIPOCA U JIOXOJbl OT pealu3alyyd €IWHHULBI TPOTyKLIHUU
Takxke comepxarcs B Tabn. 9. Llenmpro mimaHupoBaHUS paOOTHI 3aBOJA SIBISETCS MaKCHMH3AIHS

0OIIIEr0 €XEMECIYHOTO JOX0a.

Tabnuma 9
ex Bpewms Ha enuHHALY TPOTyKIIMH, Y MakcumanbHas
1-s 2- 5 3-51 4-5 MIPOM3BO/ICTBEHHAS
MOJIETh MOJIETTh MOJIEh MOJENIb | MOUIHOCTb, YeJ.-4
B MeCSII]
VY31oBo# COOpPKH 5 8 20 25 5
COopounbIif 2 3 8 14 2
HcneiTaTenbHBIH 0,1 0,2 2 4 0,1
MakcumanbsHoe
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IIPOTHO3HOE 3HaYCHHE 100 45 25 20

CIIpocCa 3a MECH1L]

Jloxo[1b1, TBIC. pYO. 3 4 5 6

6. ®upMa IpPOU3BOIUT TPHU THUIIA TPAHCMHUCCHOHHOTO MAcJa ¢ UCIOJIB30BaHUEM OJJTMHAKOBBIX
cMeceo0pa3yIoluX MalldH U BUJIOB paboT. O0beM MpOU3BOACTBA OIPpaHUYEH MPOU3BOACTBEHHOU
MOIIHOCThIO MMeroIerocs odopyaoBanus. s npousBoacTsa 1 1 Macia nepBoro Tumna tpedyercs
0,01 u pabGoTel oOopymoBaHus, s Tpou3BoicTBa 1 1 Macina Broporo tum — 0,04 4, a mis
0,02 4.
cMeceobpasyromux MamuH paBHO 5900 u B Hememo. B COOTBETCTBMM C KOHTPAKTHBIMH

MpoM3BOJACTBA | JI Macima TPeThero THIA — Orpannuenne Ha QoHI pPadbOThI
COTJIALICHUSIMA KOMIIAHUS JIOJDKHA Tpou3BoauTh He MeHee 25000 1 TpaHCMHCCMOHHOIO Macia
TPETHEro THUMA B HEJENI0. MaKCUMaJIbHBINA CIPOC HA TPAHCMUCCHUOHHOE MAacCjIo TIEPBOTO THIA PaBEH
35000 1 B Heneno, a Ha TpaHCMHUCCUOHHOE Maciio BToporo tumna — 29000 i B Hememto. [oxon
¢bupmsl coctasiser 2000 pyO6reit 3a 1 1 TpaHcMuccroHHOTO Macia nepsoro Ttuma, 3000 pyOeit 3a
1 n tpancmuccuoHHOro Macia BToporo tuma u 100 pyOneil — 3a TpaHCMHCCHMOHHOTO Macia
TpeTbero Tuma. CKOJIBKO TPaHCMUCCHOHHOTO Macja KaKJIOro BHJAA CIEAyeT MPOU3BOAUTH

CXCIHCBHO, €CJIN L CJIb (I)I/IpMLI COCTOMUT B MaKCUMH3allNU CKCIHCBHOI'O I[OXOI[a?

7. YacTHasg mOpOMBILIUICHHAs (PUpMa CIENHUATU3UPYETCs Ha IMPOU3BOJCTBE TEXHUYECKHX
nakoB. J{ns mpousBoacTBa 1 raiioHa MaToBoro jaka Heooxonumo 3atpatuth 0,06 4 Tpygo3arpar, a
JUIsl TIPOM3BOICTBA OJHOTO TaJlJIOHA ToJiupoBouHoro Jyiaka — 0,12 4. Pe3epB pabouero BpemMeHH
cocraBisier 400 yen.-4. B eHb. Pa3mep exeqHeBHOro 3amaca HEOOXOIUMON XMMHYECKOW CMecH
paBen 1000 kr, Torma Kak ee pacxojJ Ha OJWH TaJJIOH MAaTOBOIO M IOJMPOBOYHOTO JIAKOB
coctaBisgeT 0,05 u 0,02 Kr COOTBETCTBEHHO. TE€XHOJIOTHYECKHE BO3MOXKHOCTH 3aBOJIa MO3BOJISIOT
BbIMyckaTh He O6osee 3000 rayiyioHOB J1aka B JIEHb.

B cooTBeTcTBHM C JOrOBOPOM KOMIIaHHS JIOJDKHA MOCTaBISATh OCHOBHOMY OINTOBOMY
nokymnarento 50 raliioHOB MaToOBOTO Jlaka U 25 TalJIOHOB MOJUPOBOYHOTO JIaka KAyl paboudyio
HEJem0. AJIMHUHUCTPAllMA  KOMITAHUH  HEOOXOJUMO  OINPEICIUTh  ©XKEITHECBHBIE  OOBEMBI
MIPOU3BOJICTBA KAXIOTO BU/IA JIAKOB, KOTOPBIC MO3BOJISIOT MOMYyYaTh MAaKCUMAITBHBINA OO JTI0XOI,
€CJIM JIOXOJl OT MPOJIaXHh OJHOTO TajuioHa MaToBOTO Jjaka cocraBiser 300 pyOinei, a moxoi ot

MPOJIaXKH MOJIMPOBOYHOTO J1aka — 150 pyOuneit.

8. Kommnanus BBITyCKaeT MATh CXOJHBIX IPYT ¢ IpyroMm ToBapoB. B tabn. 10 mpencraBieHsb
pacxo/bl pecypcoB, HEOOXOAUMBIX ISl BBIYCKa €IMHHUIIBI KaXKJAO0r0 TOBapa, a TaKXKe HeJeNbHbIe
3amachl KaKI0ro pecypca U J0X0J OT MPOAAKU €IUHUIIBI Ka)Xa0ro npojaykra. O0mui 10xoa ot
pean3alnyy TOBapoB 3a HEAEIIO JOHKEH ObITh MaKCHMaIbHBIM.

Tabmuma 10
Pacxo/ibl pecypcoB HenenbHeiil 3anac
Pecypchl 1-i 2-i 3-i 4-i 5-i pecypcos
TOBAp TOBap TOBap TOBap TOBAp
CrIpbe, KT 6 6,5 6,1 6,1 6,4 35000
CoOopxka, 1 1 0,75 1,25 1 1 6000
OO0XKuUT, 4 3 45 6 6 45 30000
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'ViakoBka, 4 0,5 0,5 0,75 0,5 1 4000
Jloxon, pyoO. 40 42 44 48 52

9. Hexotopasi ¢upma BbIITyCKaeT JBa MPOJYKTa, MPOU3BOJCTBO KaXKJIOTO0 U3 HUX Tpedyer
nBa BUAA ChIpbs. st Beimycka 1 Kr mepBoro npoaykra Heooxoaumo 0,7 Kr nepBoro ceipbs u 0,3 Kr
BTOpOro Chipbs. [Ipon3BoacTBo 1 kr BrOporo mpoaykra tpedyer 0,6 kr mepBoro ceipbs u 0,4 Kr
BTOPOTO ChIphsi. B pacnopsbkenun gupmel umerotes 10 Kr mepBoro ceipbs U 12 KT BTOPOTO ChIPhA B
HEZIeI0, TPYJIOBbIE PECYPChl U MPOU3BOACTBEHHBIE MOIIHOCTH — B HEOTPAHMYEHHOM KOJIMYECTBE,
Kpome Toro, ¢pupma MOXKET peaiu30BaTh BCIO MPOU3BEACHHYIO MPOAYyKIHio. [IpuObuib OoT BhIycKka
1 kr mepBoro npoaykTa cocrasisier 50 pybse, a ot Bolltycka 1 kKr Broporo npoaykra — 80 py6. O6-
LU T0XO/ OT pean3aluy MPOIYKIMH TOJIKEH ObITh MAaKCUMAaJIbHBIM.

10. Mmeercst Tpu MyHKTa OTIPABJIECHUS, U3 KOTOPBIX HAJ0 BBIBECTH OJHOPOIHBINA TPy3 B
konuyectBax 40, 30 m 30 TOHH COOTBETCTBEHHO. DTOT IPy3 HYXHO JOCTaBUTh B TPU ITyHKTa
Ha3HAYEHUs, MOTPEOHOCTU KOTOPBIX cOCTaBISIOT cooTBeTcTBEHHO 20. 30 u 50 ToHH. Pacxozas! no
nepeBo3ke 1 T rpysa nansl B Ta6m.11.

Tabmuma 11
[TyHKTBI OTIIpaBIICHUS Pacxobl Ha mepeBo3Ky 1 T rpy3a B IyHKThI HA3HAYCHHS
Bl B2 B3
Al 2 7 8
A2 3 1 2
A3 6 3 5

TpebyeTcs cocTaBUTh TaKOil IUTaH IMEPEBO30K, NMPHU KOTOPOM CYMMAapHBIE PacXOJbl II0
nepeBo3ke ObUIM OBl MUHHMAJIBHBIMH, BECh TPY3 M3 IIYHKTOB OTIPABJICHUS ObUT OBl BHIBE3CH, BCE

MMyHKTHI HA3HAYEHUS MOTYYUIH OBl TpeOyEeMBIii rpy3.

11. 3aBox BBIMyCKaeT TpPU THUIIA ABUTATENCUd s aBTOMOOMJeH. B mpousBoACTBEHHBII
MPOIIECC BOBJICYEHBI TPHU II€Xa 3aBOJa II€X Y3JO0BOM COOpPKH, COOpOYHBIM W HCHBITATEIbHBIN.
Pacnipenenenune BpeMenu, TpedyemMoro aiisi 00pabOTKH KaKI0M MOJENIN B KaXKIOM IE€Xe, a TaKKe
MaKCHMaJIbHBIC TPOU3BOJICTBEHHBIC MOIITHOCTH [EXOB IPUBEICHBI B Ta0. 12.

Tabnmma 12
Bpewmst ma equHUIYY TPOTYKITUH, 9
MaxkcumannsHas
Lex y . y
1-1 Tun 2-U TUI 3-i U MIPOU3BO/ICTBEHHAS
MOIIIHOCTD, Y€./MecC.

V3710B0# COOpKH 4 9 19 700
COOopOoUHBIA 3 4 8 400
M creITaTenbHBIN 0,2 0.5 4 150
J10XO/TBI, THIC. PYO. 2 3 4

L[CJ'IBIO IIaHUPOBAHUA pa60TBI 3aBoJa SABJIACTCA MaKCHMU3alUA O6IJ.I€F 0 CXKCMCCAYHOTO
A0xoJa.
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12. Jlns pa3rpy3ku CyJiHa B TpH CKJIaja BBIICICHO 5 MOpTadbHBIX KpaHoB, 30 aBToMamuH, 4
aBronorpy3unka Ha ckiaag Ne 2 u 7 Opuram mis pabotel Ha ckimamax Nel m Ne 3. Cpenssst
MIPOJOJKUTENFHOCTh OJTHOTO IIMKJIAa paboThl KpaHa paBHa 5 MUH. Bpems. 3aTpaunBaeMoe ApyruMu
Meperpy304HbIMH CPEACTBAMHU Ha 00pabOTKY OJHOTO ITUKJIA KpaHa, IOKa3aHo B Ta0ur. 13.

Tabmuma 13
[Tokazarenu Bpewms
1-it 2-i 3-i
CKJIaj CKaj CKJIa

[1p010KUTEIBHOCTD OJTHOTO 000pOTa ABTOMAIIIMHBI, MUH 30 35 25
[Tpo 0 KUTENTLHOCTD Pa3rpy3KH OJHON aBTOMAIITHHBI C - 10 -
[MOMOIIBIO aBTOIOTPY34YHKa, MUH
[Ipo0IKUTENEHOCTD PA3rpy3KH OJHON aBTOMAITIHBI 18 - 10
Opuranoi mopToBbIX pabouux (1Mo 3 yern.), MUH

Tpebyercs cocraButh Hambosee >PPEKTHBHBIN TEXHOIOTMYECKHHA IJIaH pa3rpy3Kd, T. €.
TakoM, Nmpu KOTopoM 3a cMeHy (7 4 = 420 MHH) BBITPYXKAeTCsl U IEPEBO3UTCS HA CKIIAJIbl

MaKCUMaJIbHOC KOJUYCCTBO I'py3a.

13. Kommanus BBITyCKaeT YeThipe BUAa mpoaykuuu. B Tabn. 14 mpencraBieHbl pacxojsl
pecypcoB, HEOOXOAMMBIX JUIsl BBIITYCKA €AMHMIIBI Ka)XJI0r0 BHJia MPOAYKIUH, a TAK)KE HEENIbHbIE
3amachl Ka)JJ0ro pecypca M HM3IEPKKU TMPEANPUATHS 33 €IUHULY KaXJIO0ro BUAa MPOAYKILHH.

OO01mmue U3aep)KKH OT BBITTyCKa MPOIYKIIUHU 32 HEJCIIO JOKHBI OBITh MHHUMATbHBIMHU.

Tabmmna 14
[Tponykums Henenpuebrii 3anac
Pecypcbl 1 2 3 4 pecypcoB
ChIpbe, KT 5 7 4 6 30 000
IIpons3BoacTBO, U 1 0,75 1.25 15 10 000
YakoBka, 4 0,5 0,5 0,75 0,5 5000
3 iepxku, pyo. 10 20 25 30

14. ABrompenrnpusTue 3a JBa Mecsua paboThl JOHKHO MEpPEeBe3TH Ha IEpBOM MapLIpyTe —
20000 T, na Bropom Mapuipyte — 10000 T 1 Ha TperbeM mapuipyte — 10000 T rpy3oB. s aTux
MEPEeBO30K MOXHO HCIIOJIb30BaTh aBTOMOOMJIM TPEX THIIOB, JUISI KOTOPBIX M3BECTHBI NPOBO3HBIE
CIIOCOOHOCTH U KCILTyaTallnoOHHbIe pacxosl (Tabdu. 15).

Tpebyetcsa cocTaBUTh IUIaH PabOTHl aBTOMOOWIIEH, OOeCneyMBarOIIMi BBHIMOJIHEHUE 3a-
JaHHOTO 00BbEMa NEepeBO30K B YyKa3aHHOE BpeMs € MHHHUMAIbHBIMHU 3KCIUTyaTallMOHHBIMU

pacxomamu.
Tabmuma 15
. [IpoBo3HBIE CTOCOOHOCTH aBTOMOOHIICH B DKCIUTyaTallMOHHbBIE PACXOIbI
= MeCHI], ThIC. T aBTOMOOWJICH 3a OJIMH MECHIII,
= é THIC. pyO.
- 2 1-i 2-i 3-ii 1-it 2-it 3-ii
© MapupyT MapupyT MapupyT MapuIpyT MapupyT MapuIpyT
1 10 15 16 10 30 12
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15. 3aBoj MpOM3BOAUT MPUCAIKHU JJII U3TOTOBJICHUS MAITMHHBIX Macesl TpeX BuaoB. OHO
13 HUX UMEET aHTU(PUKIIMOHHBIE MMPUCATKH, KOTOPHIE CHUIKAIOT TPEHHUE HA BCEX CKOPOCTAX W IIPH
MOOBIX  TeMmIlepaTypax, APYyroe Macio COJASPKUT MPOTHBOM3HOCHBIC TIPHUCAJIKH, KOTOPHIS
YIPOUYHSIOT BEPXHHM CIIOH MeTajuia, MPENsSTCTBYs aOpa3uBHOMY H3HOCY JETaH; TPETHH COPT
Macja COJIEePKUT TEPMETU3UPYIOIIHNE MPUCATKH «CTOT T€Ub)», CHIYKAIOIINE BEPOSITHOCTD MOSBICHHS
MPOTEUEK uepe3 cliadble YIUIOTHUTEIM W MEJIKHE OTBepcTHs.. B Tabm. 16 ykazaHbl OCHOBHBIC
WHTPEIUCHTBl KaXJ0T0 Maciia M pa3Mep HEIeIbHOrO 3amaca, a TakKe OIIEHKa MaKCHMaJIbHOTO
cIpoca 3a HENIEeJTI0 M JOXOJA OT IMPOJaXH Ka)XJA0ro BUJA Maciia 3a Hemeno. Tpedyercs, 4ToObI

00U 0X01, MOTyYaeMbIil 3a HECN0, ObLT MAKCUMAaJILHBIM.

Tabmuna 16
Pacxon uHrpenueHToB Ha 1 1 mpoaykra, Kr
Q Q
5 9 2 0
S S > LIEHKa
Bun macna E ::; = MaKCH- Jloxoz ¢
g E E MAJIBIFOTO POIaXKH
E g Qé)_ crpoca 3a 1 1 macia,
< = = HEJIEII0, KT pyo.
[lepBbIii B Maciia 0,3 0,3 0,35 3
2000
[lepBbIit B Maciia 0,15 0,25 0,55 1800 4
[lepBbIil BUJ Macia 0,15 0,3 0,25 45
1200
Pasmep  HemenpHOTO 1000 1250 2200
3armaca MHTPEIUCHTOB,
KT

16. 3aBox mpPOM3BOAUTENH BBICOKOTOYHBIX 3JIEMEHTOB JJIi aBTOMOOWJIEH, BBIMYCKAaeT TPH
pa3NUYHbIX BUJA JieTaneil. 3aBoj pacnosaraer GoHaoM pabodero Bpemenu B 6000 yen.-u B HeAEIIo.
Jlis Ipou3BOJICTBA OAHOM JleTany mepBoro Tuma Tpedyercs 3 d9en.-u, JUIsl MPOU3BOACTBA OJIHOU
JeTalnd BTOPOTo THMA — 2 4Yei.-4, a JUIsd MPOU3BOJACTBA OJHOM JAeTall TpeThero Tuma — 4 4em.-d.
ITpon3BoiCTBEHHBIE MOIIHOCTH 3aBOJA MO3BOJISAIOT BhITyckaTh MakcuMyM 2000 neranei mepBoro
tuna, 2200 geraneit Broporo tuna u 1600 neranelt Tperbero tumna B HeAemto. /g npousBoacTBa
JeTanel mepBoro TUmna TpedyeTcs 3 Kr aJtoMUHMS U 1 KI' M30JIIMOHHOIO MaTepuania, Jjs Mpou3-
BOJICTBA OJIHOM JieTajy BTOPOTO THIA — 6 KI aJlOMHUHMS M 2 KT U30JSILMOHHOTO Marepuana, a s
MIPOM3BOJICTBA OJJHOM JIE€TAJIM TPEThEro TUMA — 2 KI' aJIOMHHHA. YPOBEHb 3alacoB aJIOMHHHS CO-
crapiser 10500 kr B Hexemio, a m3onsuonHoro marepuana - 5000 kr B Hexemo. Kpome Toro,
3aBoj exxenHeBHO moctasisgeT 300 geraneid BTOPOro THUMa CBOEMY IOCTOSHHOMY 3aka3uuky. Cy-
IIECTBYET TaKkKe MPO(COI03HOE COTjamleHle, B COOTBETCTBUH ¢ KOTOPHIM 00lee YHCI0 MPOU3BO-
JMMBIX B TEUCHHE OJJHON HEJIeNIN JeTallel T0JKHO COCTaBIATh He MeHee 1500 mTyk.
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CKOJIBKO AeTalleld Ka)XJ0ro THIa CJIeAyeT MPOU3BOIUTH, YTOOBI MaKCUMHU3UPOBATH OOIIHIT
JIOXOJT 32 HEHIEJI0, €CIU JI0XO0J OT MPOM3BOJCTBA OAHOM AeTanu mepBoro tuma coctasiser 300
pyOJeii, OT MpOM3BOACTBA OJHOM jaeTasu BToporo tumna — 400 pyOsieid, a OT mpou3BOACTBA OJTHON
netanu Tperbero tuma — 500 pyoseit?

17. Menemxep aBTONPEANPHUATHAS HaMEPEH BIOXKHTH 25 MIIH. pyOJiell B MHBECTUIIMOHHBIN
¢ona Ha nBa roma. Ero BeiOOp orpanuueH Tpems ThHamu uHBecTHImi: A, B u C. [l Bcex Tpex
00BEKTOB CTEMEHb PHCKAa M YCJIOBHS pa3MEIICHHS KamuTana pa3audHbl. YToObl HE moaBEpraTth
PUCKY UMEIOIIMICS KanuTal, MEHEKEp NMpUHs penieHue, yto He MeHee 40 % OT Bcell cyMMBbl
WHBECTHIIMH HEOOXOAMMO BIIOKHUTH B MPOEKT A. J{7s1 oOecrnieueHns 3HaYuTEILHOTO POCTa KamuTaia
He MeHee 25 % oOmield CyMMBbI ICHEKHBIX CPEJICTB HEOOXOIMMO MOMECTUTH B MpoekT B. OxgHako
BJIO)KCHHS B B He MODKHBI peBhImath 35 % ob1ero o0bemMa BIOKCHUH B HHBECTUITMOHHBIN (OH/T
BBHU/Iy BBICOKOW BEpPOSITHOCTU PUCKA, COOTBETCTBYIOIIECH MpoekTy. Kpome Toro, /s cCOXpaHHOCTH
kanutasia B npoekThl A u C cienyer BIOkuTh He MeHee 50 % cpelncTB, MOMENIAEMbIX B HH-
BECTUIIMOHHBIN (hoHA. B HacTosiee Bpems mpoekT A mo3BoisieT noiaydats 10 % romoBbix, IPOEKT
B — 15 % ronoBsix, mpoekT C — 5 % romoBbiX. Llenbro sBiIsieTcsi MakCHMHU3aus OOIIEro 10X01a OT
BJIOYKCHMM 32 IBYXJIETHUU IEPUOLI.

18. ABTOCOOpOYHBIN 3aBOJ| BBIIYCKaeT Kak JIETKOBbIe, TaK M TPY30BbIC MalIWHBL. B
NPOM3BOACTBCHHBI TIPOLIECC BOBJECUYCHBI YETHIpE LeXa 3aBOAAa — KY3HEYHOIIPECCOBBIM, IIEX
aBurareneil, COOpOYHBIN JITKOBBIX MAaIIMH U COOPOYHBIN I'PY30BBIX MAIIMH, POU3BOAUTEIHLHOCTD
KOTOpBIX yKa3aHa B Ta0. 17.

Tabnuna 17
MecsuHBIN BBITYCK MAIlIWH, THIC. IITYK
Lex
I'py3oBbIe JlerkoBbie

Ky3He4uHO-TTpeccoBbIit 30 20

BUTATEIEH 16,5 34
COOpPOYHBIN JIETKOBBLIX MAalllWH - 23
COOpOYHBIH rPpy30BBIX MAIlIUH 16 -

[TpuObLIb IpeaAnpUATHS OT peaan3auuu ogHou rpy3oBoi mMamuHbel 20000 pyOneit, u ogHON
nerkoBoit — 30000 pyOneit. TpeOyeTcs COCTaBUTh MECSUHBIN TJIaH BBITYCKa JIETKOBBIX M TPY30BBIX
MalIiH, 00ecreunBaroINi MaKCUMaJIbHYIO IPUObLIb.

19. JInst ocymecTBieHusI OyKCHPHO-0ap)KEBBIX NEPEBO30K HAa TPEX JIMHUSAX TOPTOBBIA (IIOT
pacmojiaraetT OIpeneiICHHBIM YHCIOM OapX dYeThlpeX THUINOB. [lo yCIIOBHSM 3KCIUTyaTaliu
OYKCHUPHBI BO3 AJSl KOXKI0M JTUHUHM JOJKEH COCTOSTh M3 OMpENeIeHHOro Habopa Oapi pa3HbIX
TunoB. Tpebyercs pacmpenenuTh HUMEIoIIUecs OapKu MO TpeM JIUHHUSAM Tak, 4ToObI oOIas
Tpy30M0IBEMHOCTH BO30B Obli1a Hanbounbiei. FicxomHubie qaHHBIe yKa3aHbl B Ta0. 18.

Tabmuma 18
I py30M0bEMHOCTS CocraB OyKCHpPHOTO BO3a
Tun Gapxu Oapxu, T 1-g nunus 2-51 TUHUS 3-s muaus | KommdectBo Gapik
1 300 2 2 2 30
2 500 1 2 2 20
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20. 3aBoxy TpeOyeTcs COCTaBUTh ONTHMAIBHBIN IJIAaH BBIMTYCKA JIBYX BHJOB MOTOPOB JJIs
aBTOMOOWJIEH, KOTOpbhIe 00pabaThIBAIOTCS HA YETHIPEX BUAAX MalIMH. V3BECTHBI OmpeieNeHHbIC
BO3MOXHOCTH U MMPOU3BOAUTCIBHOCTDH O60pyIIOBaHI/I$I; I€Ha MOTpPOB, 06€CHC‘-II/IBaIOH_IaSI HpI/I6bIJIB
3aBOJy, COCTaBIISIET 4 ThIC. pyO. 3a U3/eKe NepBOTo BUAa, 6 ThIC. py0. — 3a U3/IeNIMe BTOPOTO BU/JIA.
CocTaBuTh IIaH BBIITYCKAa 3THX MOTOPOB Tak, YTOOBI OT pam3aniui HMX 3aBOJ IMOJYyYHJI
HauOOJBIIYyI0 MPUOBUTE. B Tabnuie ykazaHo BpeMs, HeoOXomumoe Uil 00pabOTKM KaKIOro W3
JBYX BUJIOB MOTOPOB Ha 00OPYZIOBaHUH BCEX YEThIpEX BUIOB (Ta0i1.19)

Ta6numa 19
Bpems pabotsl MaiiuH, yac.
Motopsl
2 4

I 1 0,5 1
I 1 0 1
B 0

03MOJKHOE BpeMs  paboThl 18 12 12 9
MaIivH, yac.

21. Jlnsg OCYIIECTBIICHUS TIIEPEBO30K IO TPEM TOPOJCKHM MaplIpyTaM HCHOIb3YIOTCS
aBTOOYCHI IBYX THUIIOB. ABTOOYCHI mepBoro tumna pmemarot 100 maccaxupos, Broporo tuma — 120
naccaxupoB. KonmuecTBo aBTOOYCOB Ha MapuipyTe, HEOOXOAMMOCTh B IEPEBO3KE IMACCAKUPOB,
IKCILTYaTaIMOHHBIE PACXObl KaXI0T0 BUa aBTOOYCOB JaHbI B Ta0. 20.

Tabmuma 20
MapupyTbt KonunuectBo aBTOOYCOB Ha MapIipyTe Heobxonnmo mepesestn
1-3 THO 2.3 THIL MACCaXUPOB HE MEHEe, Yell.

1 4 5 8000

2 - 6 6000

3 2 - 4000
DKCIUTyaTalluOHHBIE 5000 8000
pacxo/sbl 3a OJIH PEiC,
pyo.

Ornpenenuth, Kakoe KOJIMYECTBO PEHCOB JOHKHO OBITH BBIMOJIHEHO aBTOOYCaMU Ha KaKJIOM

MapuIpyTe, 4TOObl CyMMapHBIE PACXO/IbI Ia MEPEeBO3KY OBLITH MUHUMATBLHBIMHU.

22. XuMUYecKnii KOMOMHAT BBITYCKAeT MOPOILIOK JIJISi OYHCTKH CajloHa aBTOMOOWIIS JBYX
BUJIOB, CMEIIMBAs TPU UHTPEIUCHTA: PACTBOPUTENh, aHTHCTATHK W aKTHUBHAs qoOaBka. B tadm. 21
MIPHUBEJICHBI HOPMBI PAacX0ja WHTPEIUEHTOB, 00BEM 3aIlacoB KaXKJI0TO MHTPEAUEHTAa U TPUOBLTH OT
peanm3auu | T mopomika KaxJI0ro copTa.

Tabmuma 21
HNurpenvenTsl Hopwmsl pacxonaa
1 -ii By mopomka | 2-i BHJI OPOIIIKA O0nem 3anacos, T
PacTtBOpuTEIH 0,5 0,2 600
AHTHCTATHK 0,2 0.6 870
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AxkTHBHag 100aBKa 0,3 0,2 430

[IpuObu1e OT peanmuzamuu 1 T 320
[TPOTYKITUH

280

Tpebyercst COCTaBUTH TUIaH MPOU3BOACTBA MOPOIIKA JBYX BUIOB C IEIbI0 MAaKCHMHU3AINH

CYMMapHOU MPUOBLIH.

23. 3aBOJ U3rOTaBIMBACT aBTOMOOWIIbHBIE XOJOAMIBHUKHI TpeX Mapok. B tabn. 22 yka3aHbl
HOPMBI TPYAO3aTpaT W 3aTpaT MaTepUaoB, OTPAaHUYEHHUS IO 3TUM pecypcam M HpuObBUIb OT
peanu3aluy XoJI0MIbHUKA KaXK/J0H U3 MapoK.

CocTaBuTh IIIaH BBIITYCKa XOJOAHUJIbHHUKOB, HpI/I6LIJIb IIpyu 3TOM IUIAHC MOOJI’KHA OBITE

MaKCHMaJILHOM.
Tabmuia 22
HaumenoBanue HopMsl 3aTpat HO MapKaM XOJI0IHJIbHUKOB O0beM
pecypca 1 -1 mapka 2-s Mapka 3-s Mapka pecypca

Tpyno3zarpatsl 20 50 40 6000
MeTain 10 20 15 4200
[1nacTuk 1 3 5 2000
Kpacka 1 3 2 2500
[1puObLIb 32 €. 2000 3000 3500

24. Ha xaxnyro aBTOKOJIOHHY M3 100 aBTOMOOWMIIEH, HampaBiiieMbIX Ha MEPEBO3KY I'PY30B
U3 paiioHa A, BBIIENAIOTCS | mepeaBuxkHas MacTepckas, 2 aBTOMOOMIISI TEXHUYECKOM MOMOIIH U 2
MOTOLIMKJIAa W3 DPa3be3JHBIX MEXaHMKOB, a M3 pailoHa B Ha Takyl ’xe aBTOKOJOHHYy — 2
HepeaBIKHbIE MacTepckue, 1 aBTOMOOWIIb TEXHUYECKOM MOMOIIM U HE BBIACISAIOTCS MOTOLMKIIBL.
E’xeqiHeBHO o/1HA aBTOKOJIOHHA U3 paifoHa A BbiBo3uT 3000 ThIC. TOHH Ipy3a, a U3 paiioHa B — 2.5
ThIC. TOHH rpy3a. Heo0xoauMo onpenenuTh Kakoe KOJUYECTBO aBTOKOJIOHH CJelyeT HalpaBUTh B
Kax /bl paiion, eciu umeercs 1000 aBromobuseit, 16 nepeBUKHBIX MacTepCcKHX, 16 aBToMoOuIeH
TEXHUYECKOH MOMOIIM U 14 MOTONIMKIIOB, 4TOOBI OOECTIeUNTh MAaKCUMAaJbHbIM BBIBO3 Ipy3a. OTH
JaHHBIE TIPUBEIEHBI B Ta0I. 23.
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Tabmuma 23

KonuuecTBO MOIBUXKHOTO COCTABA B Paiionbl OOuee
OJIHO# aBTOKOJIOHHE, €]I. A B KOJINYECTBO
ABTOMOOHIN 100 100 1000
IlepeaBryKHBIE MACTEPCKHE 1 2 16
ABTOMOOHIN TEXHUYECKOM ITOMOIIH 2 1 16
MOTOIMKIIEI 2 - 14
[Tpon3BOAUTENBLHOCTD OJJHOM 3,0 25

ABTOKOJIOHHBKI, ThIC. T

25. Ha HEKOTOpOM HamnpaBJCHUU AaBTONPEANPHUATHE JOJDKHO TEpPEBE3TH YETHIpE Ipy3a B
KOJINYECTBAaX HE MEHEe TeX, KOTOpble yKa3aHbl B Ta0x. 24. [ OCylIecTBICHHUS 3TUX IEPEBO30OK
BBIJICTICHO JIBa aBTOMOOWIISI. J[aHHBIC 1O KOJMYECTBY Ipy3a, KOTOPOE MOXKET MPUHATH KXKIBIA U3
ABTOMOOWJICH, ¥ IKCILTyaTallHOHHBIC PACXOJIbI ITUX aBTOMOOMIICH yKa3aHbl B Ta0. 88.

Tabnuna 24
I'pys Konnyectso rpysa,
KonnuecTBo rpysa, nepeBo3uMoe 3a peic, T
KOTOpOE HEOOXOIMMO
1 -it aBTOMOOWIIB 2-11 aBTOMOOMIIb IIEpEBE3TH, T
1 4 5 2000
2 2 4 1200
3 1 4 800
4 3 - 900
14 000
3KC1‘IJ‘I}’&T&HI/I§)HHHC 18 000
pacxopl 3a peiic, pyo.

TpebGyercs cocTaBUTh IUIaH, OOECHEUMBAIOIIMN TEPEBO3KY TIpPy30B C HAUMEHBIIUMU
pacxoJamu.

26. ABTOMOOMIIbHAS KOMIIAHHS MPOU3BOJUT JIETKOBBIE aBTOMOOWIIM U Tpy30BUKH. Kaxmoe
TPAHCIOPTHOE CPEJICTBO JIOJHKHO 00padaThIBaThCs B MMOKPACOYHOM U COOpOYHOM 1exax. Eciu Obl B
MIOKPAaCOYHOM ILieXe 00pabaThIBAIUCh TOJBKO TIPy30BbIE€ aBTOMOOWIM, TO MOKHO OBLIO OBl
nokpacuth 40 MamMH B JIeHb, a €ciau Obl 00pabaTHIBAIUCH TOJBKO JIETKOBBIE aBTOMOOWIIH, TO
MOXHO ObUTO OBl mMoOKpacuTh 60 MamuH B JaeHb. B cOopounom mexe oOpabareiBaercs S0
TPAHCHOPTHBIX €IWHUII B JeHb. [IpMOBUIH OT MPOU3BOJICTBA OJHOTO JIETKOBOTO W TPY30BOTO
aBromobmiisa coctasisier 20000 u 30000 py6ieit coorBeTcTBEHHO. ONpENeuTh €XKEeTHEBHBIN TIaH

BBIITYCKaA JICTKOBBIX U I'PY30BbIX MAlllWH, 066CHG‘~II/IB&I~OIHHI>1 JOCTHXKCHHUEC MaKCHUMaJIbHOM HpI/I6I>IJ'II/I.

27. ABTOCOOPOYHBII 3aBO, BBITYCKAIOIINH JIETKOBBIE M T'PYy30BBIE aBTOMOOWIIM, UMEET B
CBOEM COCTaBe YeThIpe IIexa, o0mmid poH paboyero BpeMeH! KOTOPBIX yKa3aH B Ta0m. 25. B Hei
TAKXC YyKa3aHbl 3aTpaTbl BPEMCHU Ha BBIITYCK OJHOTO aBTOMOOWIIST U HpI/I6BIJ'II) OT pfajin3anrun
OHHOﬁ aBTOMaAIlIUHBI. Tpe6yeTC$[ COCTaBUTh MECSYHBIM INIaH BBIITYCKa JIETKOBBIX W TPY30BBIX

MaIuH, 00eCIIeYNBAIOIINI JTOCTHKEHNE MAKCUMAIBHOU MTPUOBLITH.
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Tabmuma 25

Hex 3arpatrbl BpeMeHU Ha 00pabOTKy OJTHOTO MaxkcuMaibHble
THUIIAa aBTOMOOMUJIS, Hac. MIPOU3BOJICTBEHHBIE
I'py3oBoii JlerkoBou MOIIHOCTH, 4ac

Ky3HeuHO-TTpeccoBbIit 10 9 400
JIBurareneit 14 15 380
COOpPOYHBINI 11 17 400
VcnbITaTenbHBIN 8 10 80
[[puOBLTL OT peaau3auy OqHOM 25000 30000
MaluHbI, pyo.

28. Tpu pacrpeneiauTeNbHbIX I[IEHTpa MOCTaBISIOT AaBTOMOOWMIM MATH JUJIEPaM.
ABTOMOOMJIM OT paclpeleiUTeNbHbIX LEHTPOB K JAWiiepaM IepeBO3ATCS Ha Tpeuepax, u
CTOMMOCTb I€PEBO30K MPOMOPIHOHAIbHA PACCTOSIHUIO MEXIy IyHKTaMU OTIpaBJICHUS U
Ha3HAYEHHUS M HE 3aBUCHT OT CTENEHU 3arpy3ku Tpeisiepa. B Tabn. 26 mpuBeneHbl pacCTOSHUS
MEXy pacHpele/UuTeIbHbIMUA [IEHTpaMH U JWJepaMHu, a TaKKe COOTBETCTBYIOIIME BEIUYMHBI
crpoca ¥ MpeIoKeHUs, BEIpaKEHHbIE B KOJIM4ecTBe aBToMoOmei. [Ipu monHoit 3arpyske Tpeitnep
BMeniaer 18 aBromoOuneil. TpancmopTHble pacxonsl coctaBisaoT 250 py6. Ha 1 M kM myTH,
npoiaeHHoro Tpeinepom. TpebyeTcss cocTaBUTH IUIaH MOCTABKM aBTOMOOWIIEH aBTOaUiIepaMm C
HAaUMEHBIIMMHU 3aTpaTaMH.

Tabnuna 26
IenTpnI Junepsl IIpennoxenue
1 2 3 4 5
1 100 150 200 140 35 400
2 50 70 60 65 80 200
3 40 90 100 150 130 150
Crpoc 100 200 150 160 140

29. AOOT «Ilpuuemn» BbImycKaeT 4,5-TOHHbBIE TPHUIIETIBI © KOpMOpa3aaTduku «BaHmomay 1o meHe
40,3 u 74,3 ThIC. py0. cooTBeTCTBEHHO. [10 pe3ybTaTaM MapKeTHHTOBBIX MCCIICIOBAHUMN CIIPOC HA M3CIIUS
mepBoro Bua coctariseT He MmeHee 1 200 en. B roa. [l mpon3BOICTBA MPHUIIETIOB UCIIOIB3YIOTCS CTANb U
YyTyH, 3al1aChl KOTOPBIX Ha mpeanpusatuu coctaBisaoT 25 000 u 4 500 T cooTBETCTBEHHO. {7151 U3roTOBICHUS
1 ThIC. MpUIIENIOB HOpMA pacxoja cTanu coctaBiser 1 615 1, a ywyryna — 385 1. Jlng uzrorosnenus 1 ToiC.
KOpMOpa3IaTuuKoB pacxoyercs: cranmu — 2 022 1, uyryna — 478 1. CebecronmMocTs nputienoB — 34,66, a
KopMopaznatinkoB — 63,9 Teic. py0. HaiiTh onTumanbHOE pelieHHe 1O MPOHM3BOACTBY TMPUIICTIOB M
KOPMOpPa3AaTYUKOB, YTOOBI:

a) KOJINYECTBO BBIITYCKAEMbBIX U3AEIHH ObLIO MaKCUMAIbHBIM;

0) BBIpydYKa OT BBIITYCKa€MBIX M3ZENi Obllla MAKCUMAJIbHOM;

B) C€0ECTOMMOCTD BBIMTYCKAEMBIX M3JC/IHMIA Obljla MUHUMAJIbHOM.

30. ABTOTpaHCIOPTHOE MPEANPHUATHE MOIYUYWIO 3aKa3 Ha YKOMIUIEKTOBAHHE TPEX CTPOSIIUXCA
00BEKTOB CTpoWiMaTepHaIaMu, NPOM3BOJAMMBIMUA Ha JBYX 3aBojax. Ha mepBoM 3aBojie MOJTOTOBJIECHO K
ornpaBke 120 T crpoiimatepuanos, Ha BropoM — 180 T. Ha mnepBreiii 00bekT HE0OX0auMoO A0CTaBUTh 70 T
CTPOUTENBHBIX MaTepuanoB. Bropoii u Tpetuil 00bekThl HyxaaTcs B nonydennu 140 u 90 T ykazaHHOTO
MaTepuaia. B Tabin. 27 3agaHo:
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a) JI0XOI OT TIEPEBO3KH OJHOM TOHHBI CTPOMMATEPHUANIOB C KAXKIOTO 3aBOJa K KaKIAOMY
CTposILEMyCst 00bEKTY, PyO./T;

0) CTOMMOCTh MEPEBO3KM OJHOW TOHHBI CTPOMMATEPHATIOB C KAXKIOr0 3aBoJa K KaKIOMY
CTposIEeMyCst 00BEKTY, PyO./T.

Tabnuma 27
3aBon OOBeKT
1 2 3
1 8 12 5
2 3 7 9

CocTaBUTh ONTHMAJIBHBIN IIAH MEPEBO30K:
a) MaKCUMH3HUPYIOIINHN TOXOT;
0) MUHUMHU3UPYIOIIHIA CTOUMOCTb.

27




	rpd128_0.pdf
	rpd128_2.pdf
	rpd128_4_0.pdf
	rpd128_4_1.pdf

