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1 Iessn, nuianHnpyeMble pe3yabTaThl 00y4eHHUs 10 JUCHHUIIIMHE (MOIYJII0)

[lenp IUCHUIUIMHBI — TMOATOTOBKAa OOYYarOIIMXCS K PEIICHUI0 CJIOXKHBIX HpodieMm,
TpeOyIOIUX HCHOJIb30BAHUS METOAOJOIMH CHCTEMHOI'O aHajlu3a TPAHCIOPTHBIX CHUCTEM U
NPOIECCOB U (OPMHUPOBAHUIO YMEHHH OIPEICNATh MapaMeTpbl ONTUMHU3AIMH JIOTHCTHYECKUX
TPAHCIIOPTHBIX LENEN U 3BEHBEB C YYETOM KPUTEPUEB ONITUMAIIbHOCTU

3ana4yu TUCUUIUIMHBL

HAyYUTh ONPEACIATh MOTPEOHOCTH B: Pa3BUTHH TPAHCIIOPTHOM CETH; TIOABIKHOM COCTaBE C
YY4E€TOM OpraHM3allud M TEXHOJOIMH IIepeBO30K, TpeOoBaHMH obOecneueHus Oe30IacHOCTH
[IEPEBO30YHOI0 MPOLECCa;

HAay4YUTh aHAJIM3HPOBATh CYIIECTBYIOIIME U pa3pabaTbiBaTh MOJENHM IEPCIEKTUBHBIX
JIOTUCTUYECKUX IIPOLECCOB TPAHCIIOPTHBIX MPEANPUATUN; HAYYUTh BBIIIOIHATH ONTUMHU3ALMOHHBIC
pacyeTsl OCHOBHBIX JIOTUCTUYECKUX IIPOLIECCOB

[TnanupyembIMH pe3ynbTaTaMu OOydeHHs MO AMCLUUIUIMHE (MOAYIIO), SBISIOTCS 3HAHMA,
yMEHHUs, HaBbIKH. llepedeHb MIaHUPYEMBIX PE3yJAbTaTOB OOy4YEHHs MO JUCLMIUIMHE (MOAYIIO),
COOTHECEHHBIX C IUIAHUPYEMBIMH pe3yJbTaTaMd OCBOCHHS 00pa30BaTENbHOW IPOrpaMMBl,
npezcTaBieH B Tadiuue 1.

Tabmuua 1 — Komnerenmuu, popMupyeMbie B pe3yiIbTaTe U3yUeHUS AUCIUILTUHBI (MOJTYJIs)

Kon u Pe3ynbTarhl 00y4eHHs 10 TUCIUILIMHE
Hazsanue Konn (dopMyIHpoBKa
OIIOII BO, (opMyIHpOBKa HUHAKKaTOpa Kon
COKPAICHHOC | wommerenmun | AOCTIKCHUS ) peqyyy, DopMyIHpPOBKA Pe3yIbTaTa
KOMIIETEHIIUH
TaTa
23.03.01
«Texnonorus
TPaHCTIOPTHBIX
TIPOLIECCOBY
(B-TT)

2 MecTo qucuuminnbl (MoayJsi) B ctpykrype OINIOII

JTUCITUTUIMHA U3y9aeTcs B 4 ceMeCTpe M OTHOCHTCS K JAWCIHMILIMHAM O0S3aTeIbHOW YacTH
omoka b1 (b.1.5.25)

3. O0beM AUCHUNIMHBI (MOIYJISA)

O0beM nmUCIMIUIMHBI (MOIYNIs) B 3a4CTHBIX CIWHHUIIAX C YyKa3aHHEM KOJHYECTBA
aKaJeMHYeCKUX 4YacoB, BBIJCICHHBIX Ha KOHTAaKTHYIO paboTy ¢ oOydarommmucs (1Mo BHIAM
Y4eOHBIX 3aHATUI) U HA CAMOCTOSITEILHYIO pa0doTy, IPUBEICH B TabIUIIE 2.

Tabmuma 2 — O0mas Tpy10eMKOCTh JUCITUTITHHBI

Tpyno- OO0BeM KOHTAaKTHOH paboThI (dac)
CCMCCTp €MKOCThb
Hasame | OV | aen, | S Aymopias Breaymn | cpe | orees
OI10II BO v VII Sq)gp YRHTOP TopHas
HHs ( > (3.E)) Bcero Tauun
03®0)
nek. | mpak. | mal. IIA KCP
23.03.01
Texwonorua | 40 | 15 4 4 55 36 18 0 1 0 89 )
TPaHCHOPTHBIX
HPOLIECCOB




4 CTpyKTypa U co/iepkaHue TMCUUILITHHBI (MOTYJIsA)

4.1 Ctpykrypa tucuuiuiansl (Moayas) aisa O®O

Tematnueckuii 11aH, OTPAXKAIOIMINUN COJEPIKaHUE AUCITUIUTHHBI (TIepEeYeHb Pa3/IeJIOB U TEM),
CTPYKTYpPUPOBAHHOE MO BUIAM Yy4YeOHBIX 3aHATHUH C yKa3aHHEM HX OObEMOB B COOTBETCTBUH C
y4eOHBIM IIJIaHOM, MpUBeaeH B Tabnuue 3.1

Tabnuna 3.1 — Pa3nensl qucturuivHabel (MOIynsi), BUABI Y4EOHOH NEATENbHOCTH U (OPMBI
TeKymero Koutpos st OPO

Kon pe- Koi-Bo yacoB, oTBeIcHHOE Ha
dopma
Ne Ha3zpanune Tembr 3yJbTara
Jlex [pakr JIab CPC TEKYyIIETO KOHTPOJIS
00y4eHus
1 | OCHOBBI TEOPUU CUCTEM P/I1 8 2 0 22 9K3aMeH
2 | TpaHCHOPTHBIE CUCTEMBI P/l1 6 2 0 22 JK3aMEH
3 | Hecnenosanne P/I1 16 12 0 22 JK3aMeH
TPAHCIOPTHBIX CHCTEM
4 PazBuTHE TpAaHCIOPTHBIX Pl 6 ) 0 23 K3AMCH
cHCTEM
HToro no Tadsuie 36 18 0 89

4.2 Copeprxanue pa3iesoB M TeM JUCUUILINHBI (MoayJas) aiass ODO

Tema 1 Ocnogvl meopuu cucmenm.

Coneprxanue Tembl: BBenenue B teoputo cucteM. [lonarue u cBoiictBa cucteM. [lonarue o
CUCTEMHOM noaxoje. CUCTEMOTEXHHUKA.

®opMbl U METOABI TPOBEICHUS 3aHATUM MO TeMe, MNPUMEHsIEMble O0O0pa30BaTEIbHbIC
TEXHOJIOTHH: JIEKIIUA, IpaKTHUecKas paboTa, Mpe3eHTAaIHs, TUCKYCCHSL.

Buasl caMmocTOsATENIbHON IOATOTOBKY CTYACHTOB IO TEME: JTOKJIa, COOOLICHNUE.

Tema 2 Tpancnopmmoie cucmembi.

Conepxxanne Tembl: TpancrmopT B coBpeMeHHOM Mupe. OCOOEHHOCTH TPaHCIOPTHBIX
cuctem. TpancnopTHbie ceTH. TpaHCIIOPTHBIE MPOLIECCHI.

@opMbl M METOJbl NPOBEACHUS 3aHATUH IO TeMme, NpUMEHseMble 00pa3oBaTelbHbIC
TEXHOJIOTHH: JIEKIIUA, IpaKTHUecKas paboTa, Mpe3eHTalMsl, TUCKYCCHSL.

Bunpsl camocTosTenbHON MOATOTOBKU CTY/AEHTOB IO TEME: JJOKJIaJ, COOOIIEHHE.

Tema 3 Hccneoosanue mpancnopmuuix cucmem .

Conepxxanne tembl: Llenn u 3agaun uccnenoBanus. Monenu u monenupoBanue. Mozaenu
CIpoca Ha TPAHCIOPTHOE 00cTyKuBaHue. IMUTalMOHHOE MOAETHUPOBAHNE TPAHCIIOPTHBIX CUCTEM.
OOBbEKTHO-OPUEHTUPOBAHHBI ~ TMOAXOJ K  MOJEIUPOBAHUIO  TPAHCIOPTHBIX  CHCTEM.
['eonndopmarmonssie cucteMsl. OneHka 3pPEeKTUBHOCTH TPAHCIIOPTHBIX CUCTEM.

@opMBl U METOABI NPOBEIACHMS 3aHATHUI 1O TeMe, NpPUMEHsEeMble 00pa30BaTEIbHbIC
TEXHOJIOTHH: JIEKIIUA, IPaKTHUecKas paboTa, Mpe3eHTAIHs, TUCKYCCHSL.

Buasl caMmocTOsATENIbHON IOATOTOBKY CTYACHTOB IO TEME: TOKJIa, COOOLICHHUE.

Tema 4 Paszeumue mpancnopmuulx Cucmem.

Copnepxanue Tembl: [IoTpeOHOCTH COBPEMEHHOM YKOHOMHUKHU M OOIIECTBA B TPAHCIIOPTHBIX
yciyrax. Hanpasnenus pa3BUTHS TPAaHCIIOPTHBIX CUCTEM.

@opMbl M METOJbl NPOBEAEHUS 3aHATUH IO TeMme, NpUMEHseMble 00pa3oBaTeIbHbIC
TEXHOJIOTHH: JIEKIINA, IpaKTHuecKas paboTa, Mpe3eHTalMsl, TUCKYCCHSL.

Bunpsl camocTosTenbHON MOATOTOBKY CTY/AEHTOB IO TEME: JJOKJIaJ, COOOIIEHHE.

5 Metoanueckue yKa3aHusi i 00y4arOIIMXCA M0 U3YYEHHUIO U Peau3alu JUCIUIIMHBI
(MmonyJis)



5.1 Meroanyeckue peKOMeHAAUUM O0YYAIOIIUMCS MO M3YYEHHMI0 JAUCHUIUVIMHBI M 10
o0ecrnev4eHnIo CaMOCTOSITe/IbHOI padoThI

O0s13aTeNbHBIM YCIIOBUEM YCIIEIIHOTO M3YyUYEHUsl TUCLUIUIMHBI SBJSETCS CaMOCTOSITENbHAS
pabota cTyaeHTOB BHe ayauTOpuu.CTYyIEHTbl JOJKHBI paboTaTb C PEKOMEHIOBAaHHBIMHU
MCTOYHHKAaMU MH(OPMAIIUH, TOTOBUTHCS K OOCYXIEHUSAM MPOOIEMHBIX BOIMPOCOBIUCIUIUIMHEI HA
IPAaKTUYECKUX 3aHATUAX, BBIOJIHATh MHIUBHU Y aJIbHbIC 3a1aHUS

Kparkue meronuueckue yka3zaHuss B xolle JEKIMOHHBIX 3aHATUH HEOOXOJMMO BECTH
KOHCIIEKTHpOBaHME ydeOHoro marepuana. [Ipm »ToM oOpaiiarh BHUMaHME Ha ONpPENEICHUS U
(GOpMYITUPOBKH, PACKPBIBAIOLINE COACPKAHUE TEX WM WHBIX IOHATHH, SIBIEHUH U IMPOLECCOB,
Hay4yHbIC BBIBOJBI M IMpaKTHYecKHe pekoMeHaauuu. Ilpu HeoOXoaMMOCTH, MOXKHO 3aaBaTh
IIPENoAaBaTei0 BOMPOCH! C LENbI0 YTOYHEHHS] TEOPETUUECKHUX MOJIO0KEHHUH, pa3pelieHusl CIOPHBIX
curyanuid. HeoOxoauMo NOMHUTB, YTO Ha JIEKIIMU OOBIYHO paccMaTpUBAEeTCs HE BECh MaTepuall, a
TOJIBKO €ro 4acTb. OcTajbHas €ro 4acTb BOCIIOJIHSIETCS B IIPOLIECCE CAMOCTOSITENIBHOM pPalOTHI.
[Tocne xaxaoi JNeKUMU NpenojaBaTelb JaeT MepeueHb TEM Ha CAMOCTOSTENIbHOE M3ydeHHUe (eciu
3TO TMperycMOTpeHO Y4eOHbIM MiaHoMm). llpu peanuzamuu o0pa3oBaTeNbHOrO TMpolecca B
JTUCTAaHIIMOHHOM (opMaTe HCIIONB3YIOTCS TEXHOJIOTHH: "BupryampHas aymutopus" B JHYHBIX
KaOMHeTax MpernojaBaTelis U CTyJeHTa, komaHibl B cucteme Microsoft Teams. B xone moarorosku
K MpaKTHYeCKMM paboTaM HEOOXOJUMO HU3YyUUTh YYEOHOMETOJMUYECKHE MaTepuanbl M, IpH
HEOOXOJMMOCTH, OCHOBHYIO M JONOJHHUTEIbHYIO JuTeparypy. [Ilpm sToM crnenyer ydecTsb
pPEKOMEHJIallMY TpenojaBareis u TpeboBaHus yueOHoi mporpammbl. Oco6oe BHUMaHUE MPH 3TOM
HE0OX0MMO 00paTUTh Ha COAEP KaHUE OCHOBHBIX IMOJIOKEHHUH U BBIBOJIOB, OOBSCHEHHE SIBICHHUNA U
(GakTOB, YSACHEHHME NPAKTUYECKOTO MPHIIOKEHHSI PAcCMaTPUBAEMBbIX TEOPETUYECKHUX BOIPOCOB.
TumnoBoi anroput™M IEHCTBUN NpPH MPOBEAECHUU MPAKTUYECKOW pabOThl OOBIYHO MPHUBOAMUTCS B
COOTBETCTBYIOIIMX y4eOHO-MeToIu4YecKkux marepuanax. [Ipu HeoOXoauMocTH, MpenojaBaTeiab U
oOydarolyecs MOTYT BHECTH B HEro H3MEHEHHMs M JONOJHEHus. B Xxoxe BbINONHEHUS
NPaKTUYECKOH paboThl OOyyaromuecs: MpOBOIAT HEOOXOAWMBIE PACUEThl, 3alOJHSAIOT TaOJIHUIBI,
CTpOSIT rpadMKK U 3aBEpPIIAIOT HANTMCAHNE OTYETA BBHIBOJIAMH, COICPIKAIIIMMHU COOCTBEHHBIH B3IIIST
Ha mnpoOinemy. [lpu peanuszanmu oOpa3oBaTENBLHOrO Mpolecca B AMCTAHIMOHHOM (opmate
UCIIOJIb3YIOTCSL TEXHOJIOTMU: "BupTyanbHas aynuropus" B JIMYHBIX KaOMHETax MpENnojaBareis U
CTy/IeHTa, KOMaH bl B cucteMe Microsoft Teams.

5.2 OcobeHHocTH OpraHu3anuu oﬁyqe}mﬂ At JIMI € OrpaHHY€HHBIMH BO3MOYKHOCTSAMM
3A0POBbS U HHBAJIUI0B

[Tpu HEOOXOIMMOCTH 00YHAIOLIMMCS U3 YHCHIA JIHUIL C OTPAaHMYEHHBIMH BO3MOKHOCTSIMH 3/10pPOBbS U
MHBAIUIOB (T10 3asIBIICHUIO 00YYaIOMIET0Cs ) IPEAOCTaBIISETCS yaeOHass HHPOPMALUS B TOCTYITHBIX
dopmMax ¢ y4eToM UX WHIMBUIYATBHBIX ICUXO()U3NIECKUX OCOOCHHOCTEH:

- JJISL JIUI] ¢ HapYUICHUSIMU 3PEHUs: B NEYaTHON (opMe yBEITHMUEHHBIM mpupToM; B Gpopme
AIIEKTPOHHOIO JIOKyMEHTA; WHJVBHTyaJIbHBIC KOHCYJIBTaIlU! c IIPUBJICYECHUEM
TU(IIOCYpIOTIEPEBOUNKA; UHIMBUAYAIbHBIE 3aaHNs, KOHCYJIbTALUU U JP.

- 1715 ML C HApYLICHUAMH CyXa: B Ime4aTtHoi Gopme; B (hopMe MEKTPOHHOTO JTIOKYMEHTA,
WHIUBHyaJIbHbIE KOHCYIBTALUU C IIPUBJICYEHUEM CYPAONEPEBOYNKA; WHAUBUAYAJIbHbIC 3a1aHHUs,
KOHCYJIbTallu! U JIp.

- ISl UL C HapyUIEHUsIMHU OIOPHO-/ABUTaTENIbHOIO ammnapara: B ne4atHoi gopme; B popme
3JIEKTPOHHOIO JOKYMEHTA; UHAUBUyaJIbHBIC 3a1aHHs], KOHCYJIbTALUU U JP.

6 ®oHI OLEHOYHBIX CPEACTB JIfl MPOBEACHHS TEKYILIero KOHTPOJISA U NMPOMEKYTOYHOM
aTTecTAMU O0YYAKOIIMXCS 10 IMCHUIJINHE (MOMYJII0)

B cootBerctBuu ¢ TpeboBanusmMu DOI'OC BO pns arrectanmu  oOydarommxcsi Ha
COOTBETCTBUE UX TICPCOHAIBHBIX JOCTHKCHUHN IIAHUPYEMBIM pe3ylibTaraM OOy4YeHHS II0
JUCIUTIINHE (MOIYIIO) CO37aHbl (DOHIBI OIIEHOYHBIX CPENCTB. THMOBBIE KOHTPOJBHBIC 3aaHUS,



METOJIMYECKUE MaTEpHalIbl, ONPEACIAIOIIUE MPOLETYpPhl OLICHUBaHWsI 3HAHUM, YMEHUH M HABBIKOB,
a TaKKe KPUTEpUU M II0Ka3aTeau, HeoOXOAMMbIE NJs OLEHKM 3HAHWW, YMEHUH, HaBBIKOB U
XapaKkTepU3yoIlue 3Tarbl GOPMUPOBAHUS KOMIETEHLUI B IMpoliecce OCBOEHUsI 00pa30BaTeNbHON
IIpOrpaMMBl, IipescTaBieHsl B [Ipunoxkenun 1.

7 YueOHO-MeToAuYecKoe U MH(OPMAIMOHHOE o0ecnevyeHre JUCHMILIMHBI (MOTYJISA)

7.1  Ocnoenaa numepamypa

1. Topes, A. D. Teopus TpaHCIOPTHBIX MPOIIECCOB U CHCTEM : Y4EOHUK IJi1 By30B /
A. D. T'opeB. — 3-e u3n., ucnp. u non. — Mocksa : U3narenscrBo FOpaiit, 2025. — 193 c. —
(Beictiee  oOpazoBanme). — ISBN  978-5-534-12797-3. — Tekct : »SIEKTpOHHBIA //
ObpazoBatenbHas minarpopma HOpait [caiit]. — URL: https://urait.ru/bcode/560637 (nmata
obpamenus: 14.01.2025).

2. Kynes, A. B. Teopus TpaHCIIOPTHBIX MPOIECCOB U CUCTEM: IPY30BbIC U MMACCAKUPCKUE
nepeBo3ku : yuebHoe mocobue / A. B. KyneB, M. B. KyneB. — Open : OI'Y umenn U.C.
TypreneBa, 2023. — 156 c. — ISBN 978-5-9929-1344-6. — Texkcr : anekTpoHHBbINH // JlaHp :
ANIEKTpOHHO-OnOmmoreynass cucrema. — URL:  https://e.lanbook.com/book/409538  (nara
obpamenust: 22.01.2025). — Pexxum gocTyma: 1 aBTOPHU3. MOJIb30BATEICH.

3. Jlocun, JI. A. Teopust TpaHCTIOPTHBIX CHCTEM : ydueOHoe mocodbue / JI. A. Jlocun. —

Cankrt-Ilerep6ypr : III'YIIC, 2024. — 61 c. — ISBN 978-5-7641-2005-8. — Texkct :
AJIEKTPOHHBIN // Jlann : AJIEKTPOHHO-OMOTHOTEUHAS cCUCTEeMA. — URL:
https://e.lanbook.com/book/439550 (mara oOpamenus: 22.01.2025). — Pexum ngoctyma: s

aBTOPU3. II0JIb30BATEIICH.

7.2 [ononnumenvnasa numepamypa

1. Tapumnosa, I.P. MoaenupoBaHue JIOTHCTHYECKUX CUCTEM : y4eb. mocobue / Kazan. Hair.
uccien. texHoil. yu-T; I.P. 'apunosa .— Kazans : KHUTYVY, 2022 .— 96 c¢. — ISBN 978-5-7882-
3212-6 .— URL: https://lib.rucont.ru/efd/870359 (nata ob6pamenus: 30.09.2024)

2. lopbaueB, A. M. MaremaTuueckoe MOJCIUPOBAHUE TPAHCIOPTHBIX
ABTOMATHU3MPOBAHHBIX TEXHOJOTHIECKIX KOMILUIEKCOB : yueOHoe mocoome / A. M. T'opbaues, H. 1O.
Bopo6eii. — Canxr-IletepOypr : [II'YIIC, 2022. — 48 ¢. — ISBN 978-5-7641-1759-1. — Tekcr :

AIIEKTPOHHBIN // Jlanb : 3IIEKTPOHHO-ONOIMOTEeUHAs cucTema. — URL:
https://e.lanbook.com/book/264632 (mata oOpamenms: 22.01.2025). — Pexum gocryma: s
aBTOPU3. MIOJIB30BATENEH.

3. JlobpoBonbekast, A. A. Teopusi TpaHCIOPTHBIX HporeccoB U cucteM. Ilapomubie

MapLIpyThl 1 MOPCKHE MaccaKupckue MopThl : yueOHoe mocobue / A. A. JlobpoBonsckas, H. H.
MaiiopoB, B. A. ®etucos. — Cankt-IletepOypr : I'VAIL, 2022. — 99 c¢. — ISBN 978-5-8088-
1756-2. — Tekct : snekrtponHbld // Jlaub : snekTpoHHO-OMOMMoTewynas cucrema. — URL:
https://e.lanbook.com/book/340940 (mara oOpamenus: 22.01.2025). — Pexum ngoctyma: st
aBTOPHU3. MOJIH30BATENECH.

7.3 Pecypcol unghopmayuonno-menekommynukauyuonnoi cemu ""Hnmepnem'’,
6KI0YAA  npoheccuonanvHvle 0a3zpl OAHHLIX U UHQOPMAUUOHHO-CRPABOYHDbBLE
cucmemol (npu HeoOX00UMOCMU):

O6paszoBatenbHas matgopma "FOPANT"
DnekTpoHHO-O0nbroreyHas cucrema "JIAHB"
DnexTpoHHO-0nbMuoTeuHas cucrema "PYKOHT"

4. Open Academic Journals Index (OAIJI). Ilpodeccrnonanshas 6a3a maHHBIX - Pexxum
noctyna: http://oaji.net/

5. [Mpe3unentckas Oubnmoreka wum. b.H.Enpumna (0aza [gaHHBIX —pa3inuyHBIX
npodecCHOHANIBHBIX 00nacTei) - Pexxum gocryma: https:// www.prlib.ru/

W N =



6. WNudopmannonno-cripaBouynas cucrema "Koncymsrant Ilmoc" - Pexum mocryma:
http://www.consultant.ru/

8 MarepuajbHO-TeXHHYECKOe o0ecrneyeHre AUCHMIUIMHBI (MOAYJsA) W IepeYeHb
HH(POPMALMOHHBIX TEXHOJOTHUIi, HCNIOJb3yeMbIX NPH OCYLIECTBJEHUH 00pa30BaTEeIbHOIO
npouecca no JMcHuIinae (MoayJii0), BKJI04Yasi epevyeHb MPOrpaMMHOro odecrnevyeHust

OCHOBHOE 000PYI0BAHUE:

Mynsrumenuitabiii komiuiekT:IIpoekrop CASIO XJ-V2/Tlotonou kpemnenne Kromax
Projector, Hacten po3zetka HDMI, sxpan Lumien, EcoPicture, kabemb Nel u Ne2
- MynsTumeauitaenii mpoektop Nel Casio XJ-210FN

[IporpaMmMHOE 0OecICUEHHE:
1C
- Acrobat
- Microsoft Office 2010 Standart
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1 Ilepeyenb popMHEpyeMbIX KOMIIETEHIHIT

Hassanne OITOIT BO,
COKpAII[EHHOE

Konx 1 popmynipoBKka KOMIIETCHITH

u

Kon u ¢hopmynipoBKka HHANKATOPA JOCTHKEHHS

KOMIIECTCHIIMN

23.03.01 «Texnonoru
sI TPAHCTIOPTHBIX MTPOI]
€CCoB»

(B-TT)

Komnerenus cunrtaercst cOpMUpOBAaHHONW Ha JTaHHOM ATale B CIy4yae, €CIH MOJIyYEHHbIE
oOydyeHUs: MO JUCHMIIMHE OLIEHEHbI

pe3ynbTaThl

IIOJIOKHUTCIIbHO (zmana30H KpUTCPUCB

OLICHUBAHMSI PE3YJILTaTOB O0YUYEHUS «3a4TECHO», «YIOBIECTBOPUTEIHHOY, «XOPOIIO», KOTIUIHOY). B

c1ydac OTCYTCTBHUA MMOJIOKUTEIHLHOMN OLCHKHM KOMIICTCHIIMSA Ha JaHHOM J3Tall€ CUYHUTaACTCA

Hec(pOPMHUPOBAHHOM.

2 Tloka3aTe/M OLlCHNBAHUS IVIAHUPYEMbIX Pe3yJIbTATOB 00y4YeHHus

Tabnuira 3amosHAETCS B COOTBETCTBHM ¢ pasfeioM | Pabouel mporpamMMbl TUCIMILIAHBI

(Momys).

3 IlepeyeHb OLIEHOYHBIX CPE/ICTB

Ta6mmma 3 — [lepeueHb OIIEHOYHBIX CPEACTB MO TUCIUILIAHE (MOIYITIO)

KoHTponupyeMble IIIaHupyeMbIe pe3y
JBTATHl 00yYCHUS

KoHTponupyembie TeMbI

HaI/IMeHOBaHI/Ie OLICHOYHOI'O CpeI[CTBa nu Hp
encrapienne ero B ®OC

JUCHUTIIIMHBI

Texymuii KOHTPOIb

IIpomexxyTouHas art
TecTalus

Ounas dopma oOyueHus

PJI1 3nanue : nporpaMmHoe 00 | 1.1. OcHosbl Teopuu cuct | Ilpaktuueckas pa6o | Jloknaz, coobuienu
€CIICUCHHE TSl PELLICHUA 3 | em Ta e
aJ1a4 MOJICITMPOBAHUS Tpa
HCIIOPTHBIX [POLIECCOB H 1.4. PazButHe TpaHCHIOPT [Ipaktuueckas pado | Joknan, cooOmeHu
CHCTeM HBIX CUCTEM Ta e
P/1 YMeHue : uCoab3yeT Mpo
rpaMMHOe o0ecrieueHne
p A 1.3. UccnenoBanune Tpanc | Ilpaktudeckas pado | Jlokian, cooOmeHn
TS peLIeHHs 3a/1a4 MO
MTOPTHBIX CHCTEM Ta e
MPOBAHMS TPAHCIOPTHBIX
MPOIIECCOB U CHCTEM.
P1 Hagbik : ucronap30BaHus I
OrpaMMHOTO oOecrieueH
porp 1.2. Tpancrioptasle cucte | Ilpaktmdeckas pabo | Hoxmax, coodmeHH
WSl JUTSL peIICHUS 33129 MO
MBI Ta e
JIETTMPOBAHMS TPAHCIIOPTH
BIX IIPOIIECCOB U CHCTEM.

4 Onucanue Npoueayps! ONCHUBAHUS

KauectBO cpopMHUpPOBAaHHOCTH KOMIICTCHLIMH Ha JaHHOM JTale OICHHUBACTCS 110
pe3yibTaTaM TeKYIIMX W MPOMEKYTOUYHBIX aTTeCTalUi MPU MOMOIIU KOJMYECTBEHHOH OICHKH,
BbIp@)XEHHOU B Oamnax. MakcuMmanbHas cymMma OajjioB Mo AucuuiuinHe (Monynto) paBHa 100

OayutaMm.




B o IIpaktuuec|IIpaktuuec|IIpaktuuec|IIpakruuec|IIpaktuuec|IIpakTuuec
Wbl y4eOHOM

CobecenoBanue [kas paboT |kas paborta|kas pabora|kas pabora|kas pabora|kas pabora|d3 Hroro
JeATEIBHOCTH

al 2 3 4 5 6u’

Jlexuun 10
Hparriiecias 10 10 10 10 10 10 60
pabora
CaMocTosATeNIbH 20 20
ast pabota
ITpomesxyTouHa 10 10
s aTTecTalus
Hrtoro 100

CymmMma 6anioB, HAOPAHHBIX CTYJACHTOM IO BCEM BUIAM y4eOHOW JEATEIILHOCTH B PaMKax
JTUCIUTIITMHBI, TIEPEBOUTCS B OIICHKY B COOTBETCTBUU C TaOJIHUIICH.

Cymma 6auioB | Omenka 1o POMexKy
. XapakTepucTHKa KadecTBa chOPMUPOBAHHOCTH KOMIICTEHIINU
10 JUCHUIIJINHE TOYHOHU aTTCCTAlluH
CTyneHT IEMOHCTPHUPYET CHOPMUPOBAHHOCTh JUCIUIIMHAPHBIX KOMIICTCHIUA, 00
Hapy>KUBaeT BCECTOPOHHEE, CUCTEMATHYECKOe U NIyOOKOE 3HAHHE YICOHOTO MaTep
«3aUTEHOY / Hajna, yCBOWJI OCHOBHYIO JINTEPATYPY U 3HAKOM C JAONOJIHUTEIbHOMN IUTEpaTypol, pe
ot 91 no 100 KOMEHJIOBaHHOM POrpaMMoid, yMeeT cBOOOTHO BBIIONHATH MPAKTUUECKHIE 3aAaHHS,
«OTIINYHOY L
MPEyCMOTPEHHBIC TPOTPaMMO¥, CBOOOIHO ONEPHPYET NPUOOPETCHHBIMH 3HAHUSIM
U, YMEHUSIMH, IPUMEHSET UX B CUTYaLUsX [TOBBILICHHOHN CI0XKHOCTH.
CTyneHT IeMOHCTPHPYET CPOPMUPOBAHHOCTD JUCHUILTHHAPHBIX KOMIIETCHIUIA: OC
ot 76 10 90 «3auTeHO» / HOBHBIE 3HAHUS, YMEHHUS OCBOCHBI, HO JIOMTYCKAIOTCSI HE3HAUYNTEbHbIE OIINOKU, HET
«XOpOIIO» OYHOCTH, 3aTPyJAHEHUS NPU aHATUTHYECKUX OINEPALUsAX, IEPEHOCE 3HAHUH U YMEHHU
i Ha HOBBIE, HECTAH/IAPTHBIE CUTYaLUH.
CTyneHT IeMOHCTpUpyeT chOPMUPOBAHHOCTH AUCIUIUINHAPHBIX KOMIIETCHIUH: B X
«3a4TeHO» / 0J1¢ KOHTPOJIEHBIX MEPOIIPUSITUH JOIYCKAIOTCS 3HAYMTENBHBIE OIIMOKH, POSIBIISIETC
ot 61 mo 75 «YJIOBJIETBOPUTENLH s1 OTCYTCTBHE OTJICJIbHBIX 3HAHUH, YMEHUN, HABBIKOB 110 HEKOTOPBIM JUCHUIUITMHAPH
o» bIM KOMIIETEHIUSIM, CTYAECHT HUCIBITHIBAET 3HAYUTEIbHBIE 3aTPYJHEHUS TIPU OTIEPUP
OBaHUM 3HAHUSIMHU U YMEHUSAMU IIPU UX NIEPEHOCE HA HOBBIE CUTYaLUH.
«HE 3a4TCHOY /
or 41 10 60 VY cTyzneHTa He CHOPMUPOBAHBI AUCIHUILTHHAPHBIC KOMIICTCHIINH, IPOSIBISICTCS HEAO
«HCYMOBJICTBOPUTCIL | oraroupocTs 3HAHUHN, yMEHH, HABBIKOB.
HO»
«HE 3aYTCHOY /
o1 0 10 40 JlucuMIuiHapHble KOMIETeHIMH He c(OpPMHUpOBaHBL [IposBISeTCS MOJIHOE WM
«HCYNOBIICTBOPUTCIIE MPAKTHUYECKH TOJIHOE OTCYTCTBHE 3HAHUHM, YMEHU, HABBIKOB.
HO»

S IlpumepHBIe OLICHOYHBIE CPeACTBA

5.1 llepeyenn TeM JOKJIAA0B, COOOIIEHUIT

Bormpocs! 1y1st camocTosTensHO#M paboThI

1. TpancnopTHble

CUCTCMBI

Kak  HeoOXxoaumoe  yciioBHE  (DYHKIIMOHHPOBAHUS

XO3MCTBEHHBIX U COIIMAIBHBIX CHCTEM.
2. IlpoGnembl GYHKIIMOHUPOBAHUS TPAHCIOPTHOTO KOMIUIEKCAa B YCJOBHSIX PBHIHOYHOM

9KOHOMUKH

3. Ilonstue «cucremay. [lonxoasl K ONpeAEICHUIO TEPMUHA KCUCTEMAY

4. DKOHOMUYECKHE 3aKOHBI IEATEIHOCTH CUCTEM.

5. Tlonstre »neMeHTa, CTPYKTypbl W (QyHKIuH cucrteM. llenb cucrembl. OCHOBHBIC
HaIlpaBJICHUs JEATEIbHOCTH TPAHCIIOPTHBIX CUCTEM B PBIHOYHBIX YCIOBUSIX.

6. 3aKOHOMEPHOCTH TOCTPOCHUS M pa3BuTus cucteM. CTpykTypHas ¥ (QyHKIHMOHAIbHAs
LEJIOCTHOCTh CUCTEM.

7. Metogonorudyeckue MnoaxoJpl K MpPOEKTUPOBAaHUIO cucTeM. Llenn u 3ajauu CHCTEMHOTO
MIPOCKTUPOBAHUSL.




8. IToHsiTHE TPAHCTIOPTHOW CHCTEMBI, €€ 0COOEHHOCTH U (DYHKIIHH.

9. Knaccudukanuu TpaHCIOPTHBIX CUCTEM

10. CuctemHbIi IOAXO K ONUCAHUIO TPAHCIIOPTHBIX CUCTEM. Y POBHU OIHMCAHUS.

11. B3aumoneiicTBuE TPAaHCMOPTHOM CHCTEMBbI M BHeIIHEW cpenbl. Llenbs u orpanuyeHus
CUCTEMBI

12. XapakTepucTHKH mporecca (PyHKIMOHUPOBAHHUS TPAHCIOPTHBIX CHUCTEM. YCIIOBHS
3P PEKTUBHOTO (PYHKIIMOHUPOBAHUS

13. Tlonstue aBTOTpaHCHOpTHOro mnporecca. Cucrema mokazarenedl g OLEHKH
3¢ (HEKTUBHOCTH HCTIOH30BAHMS ITapKa MOIBUKHOTO COCTABA.

14. OcHOBHBbIE OHATHUS MOJEIUPOBAHMS TPAaHCIOPTHBIX cucteM. Kitaccupukanuu monaeneit

15. Buasl HeonpegenéHHOCTeW TPaHCIOPTHOTO MpoIecca U CIIOCOObI UX ONUCAHUS.

16. UMuTanimoHHOE MOJICTMPOBAaHUE. DTAbl Pa3paObOTKH UMUTAIIMOHHBIX MOJIENIEiH

17. [ToctanoBka 3a7a4u ONTHUMM3ALIHH. MaremaTuueckas bopmymupoBKa
ONTUMHU3ALMOHHBIX 3a7a4

18. TpancmopTHas 3ajgada JIMHEWHOTO MPOTrpaMMMpOBaHUS U €€ IPUMEHEHHUE.
Marematnueckas  Monenb  3agadu. 19.  Ilonstue  «CuctemorexnHuka».  CTpykrypa
CUCTEMOTEXHUUYECKOTO KOMILJIEKCa

20. Knaccudukanus TpaHCIIOPTHBIX ceTeil. Moenn TpaHCIIOPTHBIX CeTel

21. Ilonsarue «MHTemIEKTyabHas TPAHCIIOPTHASL CUCTEMAY.

Kpamkue memoouueckue ykazanus

ITo Mepe ocBoeHHsI y4eOHOro Marepuaiga MO TEMaTHKE AWCLUILUIMHBI IPEAyCMOTPEHO
BBINOJIHEHHE CAMOCTOATENBHOM paboThl CTyAeHTaMH IO cOOpy M 0OpabOTKH CTATHCTUYECKOTO
MaTepuana JUisl HallKMCaHUs JOKJIAJ0B U COOOILIEHWH, YTO MO3BOJIAET YIIYOUTh M 3aKpENUTh
KOHKDETHBIC 3HAHMs, IIOJIy4CHHBIC Ha IPAKTUYECKUX 3aHATHAX. 3aHATHS INPOBOJUTCS B
CHEHMATU3UPOBAHHON ayIMTOPHH, OCHALICHHOW COBPEMEHHBIM 000pYIOBaHUEM M HEOOXOIMMBIMH
TEXHUYECKUMHU CpeacTBaMu oOyueHus. [Ins u3ydeHHs W TOJIHOTO OCBOEHHUS MPOTrpaMMHOIO
MaTepuaga 10 JUCHMIUIMHE UCIONb3yeTcsl ydeOHas, chpaBoyHass W Jpyras JHUTeparypa,
peKOMeHIyeMast HaCTOSIIEH POrpaMMOid, a TakxKe MPO(UIbHBIE IEPUOINIECKHIE U3TAHUS.

B pamkax peanusanMu KOMIIETEHTHOCTHOIO IOJAXOJa B Y4YeOHOM MpoLEcce C LENbo
dopMHpOBaHUS U pa3BUTHS NPOPECCHOHATBHBIX HABBIKOB OOYyYalOLIMXCS MpPHU TNPOBEACHUU
MPAKTUYECKUX 3aHSITUNA IIMPOKO MCIOJb3YIOTCSI aKTUBHBIE M MHTEPAKTUBHbIE (HOPMBI OOyUEHUS
(pa300p KOHKPETHBIX CUTYyallii) B COUETAHUU C BHEAYJUTOPHOM paboTOil.

CamocrosarenpHas pabora ctyneHToB (CPC) ckmagpiBaeTcss W3 TakMX BUIOB pabOT Kak
paboTa C KOHCIEKTOM JIEKUMH; M3ydyeHHEe MaTepuaiga 10 Y4yeOHHMKaM, CIpaBOYHHKAM,
BUEOMaTepHaIaM U MPE3eHTALUsAM, a TaKKe MPOYUM JIOCTOBEpHBIM MCTOYHMKAM HH(opMaiuu;
MOJAMOTOBKA K SK3aMEHY.

[ 3akperuieHuss MaTepuaia JEKIU JOCTaTOYHO, EPEIUCTBIBAs KOHCIIEKT WIH YUTas €ro,
MBICJIEHHO BOCCTaHOBUTh MpOCHyIIaHHbIH Matepuan. Ilpu HeoOXoauMocTH o0OpaTUTBCS K
peKoMeHayeMOM y4eOHOI 1 CipaBOYHOM JIUTEpaType, 3anucaTh HEMOHITHBIE MOMEHTHI B BOIIpOcax
JUIsl YSICHEHHS MX Ha NPEACTOAIIEM 3aHATHH. [[oAroTOBKAa K NMPAaKTHUYECKHUM 3aHATHAM. JTOT BHJ
CaMOCTOSTEIIEHOM PabOThI COCTOUT U3 HECKOJIBKHX 3TAIOB:

1) moBTOpeHHE H3yuyeHHOro Mmarepuana. JlJis 3TOro MCMONb3YIOTCS KOHCHEKTHI JIEKIUH,
PEKOMEHI0BaHHAs! OCHOBHAS M IOTIOJIHUTEIbHAS JINTEPATYPA;

2) yry0nenue 3Hanuil mo remMe. Heo0x0quMo UMEIOIIMIACS MaTepuall B JIEKIHAX, Y4eOHBIX
nocobusx Iud¢epeHIpoBaTh B COOTBETCTBUU C IIyHKTaMH IUIaHA IPAKTHYECKOTO 3aHSTHS.
OTaenpHO BBINMCATh HESICHBIE BOIPOCHI, TEPMMHBI. Jlydiie 3TO [enarh Ha MOJAX KOHCIIEKTa
JEKUMU WIM Y4YeOHOro mnocoOusi. YTOYHEHHE HAJI0 OCYIIECTBUTH MPU IMOMOLIM CIPaBOYHON
JUTEpATypHl (CIIOBApH, SHIMKIONEINYECKUE U3/1aHus U T.1.);

3) cocTaBiieHHE pa3BEpHYTOI'O IJlaHa BBICTYIUIEHHS, WM NPOBEIEHUS PAacuyeTOB, PEILICHUS
3a/1a4, ypaXxHEHUH! U T.J.

Jlokiiag — 3TO yCTHOE BBICTYIIEHUE HA 3aJaHHYIO TEMY.

B yueOHbIX 3aBeICHUAX BpeMsl JOKIIAAa, KaK PaBUIIO, cocTaBisieT 7-20 MUHYT.

Lenu gokmana



1. Hayuutbcs yOemaumTeNbHO M KpaTKO H3JaraTb CBOM MBICIM B YCTHOH ¢opme.
(OddexTuBHO TpoAaBaTh CBON MHTEIIEKTYIbHBIA MPOIYKT).

2. JloHecT MH(POPMALMIO J0 CIyIIATeNs, YCTAHOBUTh KOHTAKT C ayIUTOpPHEN U MOIYy4HUTh
00paTHYIO CBSI3b.

[Inan 1 comepxanue n0KIaaa

BaxkHo mpu MOArOTOBKE NOKJIAZa YYMUTBHIBATH TpU €ro ¢a3pl: MOTHBALMIO, YOEKICHHUE,
MoOyXICHHE.

B nepBoii daze noknana pekoMeHyeTcsl UCIOIb30BaTh:

— pUTOpPHYECKHE BOIPOCHI;

— aKTyaJIbHbIE MECTHBIE COOBITHS;

— JINYHBIEC IPOUCILIECTBUS;

— HCTOPUH, BBI3BIBAIOIIHE IIOK;

— LIUTaThI, TOCJIOBUIIBI;

— BO30y’KJIeHHEe BOOOpakeHMs;

— ONTHYECKUH WM aKyCTHYECKHUH AP PeKT;

— HEOXKUJAHHOE JUIs CllyllaTesneil Hayano JoKIaza.

Kak mpaBuiio, HCronb3yeTcs OJUH U3 MEePEUHCICHHBIX IPUEMOB.

[maBHas menb (a3bl OTKPHITUS (MOTHBAallMM) — TPUBJICYh BHHMAaHHWE CIyIIaTeNeld K
JOKJIQIYUKY, TOITOMY JUIUTENIBHOCTh €€ MUHUMAaJbHA.

Snpom xopomero noknana seisercd nHGpopmanus. OHa TOKHA ObITh HOBOM M TIOHSTHOM.
BaxxHo B mporiecce A0KiIana HE TOJBKO COOOIIUTH MH(MOpMAIMIO, HO U yOeIuTh ciymiareiei B
NPaBUIBHOCTU CBOEH TOUKH 3PEHHUS.

Jns  yOexnmeHuWs: CIeayeT HCIONb30BaTh: coo0meHne o cebe Kro? 00OCHOBaHUE
HEOOXOMMOCTH JIOKJIaZia 1Mo4eMy? JT0Ka3aTeabCTBO KTO? korma? riae? ckoiibko? mpumep OepeM
IpPUMED C... CPaBHEHHE 3TO TaK XK€, KakK... IpoOIeMbl YTO MemaeT?

Tpeths daza noknaga T0HKHA CIIOCOOCTBOBATH MOJIOKUTEITHHOM

Ilxana oyenuxu

OHeHKa YpOBHS Cq)OpMHpOBaHHOCTI/I KOMHeTeHHI/Iﬁ I B KpI/ITepI/II/I OLOCHUBAH Hrorosas OLICHKA 3a MPOMEKYTOIH

BINOJTHEHUS CaMOCTOSTEIBHOM PaboThI(IOKIAA /co00meH Ui yio 5.2

e) (1o 20 6annos) aTTECTAIUIO IIpumepsI
VYueGHbIH MaTepHall OCBOCH CTYAEHTOM B IIOJIHOM 3aJaHUH
o0Obeme, JIETKO OPHEHTUPYETCSI B MaTepHAIIe, MOJIHO U apT IJId

YMEHTHUPOBAHO OTBEUAET Ha JOTIOIHUTEIBHBIE BOIIPOCHI, U
371araeT MaTepuall JJOrMYeCKH IOCIIeI0BATENIbHO, IENaeT C
aMOCTOSITEIbHBIE BBIBOJIbI, YMO3AK/IFOUCHHUS, JEMOHCTPHUP
yer - 15-20 19 kpyro3op, HCHONB3yeT MaTepral 13
JIOTIOJTHUTENBHBIX UCTOYHUKOB, HHTEPHET pecypchl. Coob
IICHUE HOCUT UCCIICIOBATENIbCKUIA XapakTep. Peub
XapaKTepU3yeTCsl SMOLUOHAIBHOMN BBIPa3UTEIbLHOCTBIO, Ue
TKOH JUKIKEH, CTHIHCTHYECKOH U 0pdodmuuecKoii rpaMo
THOCTBI0. Mcrionb3yeT HarmsAHbIH MaTepral (MIpe3eHTan
)

ITo cBOMM XapaKkTepHCTHKAaM COOOILIEHHE CTYIEHTa COOTBE
TCTBYET XapaKTEPUCTHKAM OTJIMYHOIO OTBETA (CM. BBILIE),
HO CTYZAEHT MOXET HCIBITHIBATh HEKOTOPBIE 3aTPyAHCHUS
B OTBETAX Ha JOMOJIHUTENEHBIE BOIPOCHI, JOITyCKAaTh HEKO
TOpBIE MOTPEMIHOCTHU B pedn. OTCYTCTBYET HCCIIeJ0BaTENh
CKHMil KOMIIOHEHT B COOOIIEHUH.

20 3a4TeHO/ OTIIMYHO

15 3auTeHo/ XOpOoIIo

CTyIneHT UCHBITHIBAI TPYAHOCTH B HOAOOpe MaTepuana, er
0 CTPYKTypHpoBaHuH. [1op30Baics, B OCHOBHOM, yueOHO
1 TTEepaTypoii, He NCIIOIB30BaJ JOIOIHUTEIbHBIE HCTOYH
vku nHpopmanuu. He MOXKeT OTBETUTH Ha JIOTIOTHUTEILH
bI€ BOIIPOCHI 110 TeMe COOOIeHUs. MaTepual u3naraeT He
IIOCJIEAOBATENBHO, HE YCTAHABJINBACT JIOTHUECKHE CBSI3H,
3aTpyaHsAeTCs B (QOPMYIHPOBKE BEIBOJOB. JloITycKaeT cTH
JUCTUYECKUE U OP(HOIMIUESCKHIE OIINOKH.

3auTeHo/ yIOBICTBOPUTEIHHO

Coo0ruieHue CTYAEHTOM IIOATOTOBJICHO 10 OHOMY MCTOYH

5 Hezaureno
WKy WH(POPMAIMH JIHOO HE COOTBETCTBYET TEME

Coo0uieHne CTyJICHTOM HE MOTOTOBJICHO 0 Hesaureno
BBITNIOJTHCHUSA NMPAKTUHYCCKHX paﬁOT



HPAKTUYECKAS PABOTA
IMocTpoenne MmaTeMaTHYeCKUX Mo/ieJieil TPAHCTIOPTHBIX NMPOLECCOB M CHCTEM
Hesanb padoThbl

[TproOpecTy HaBBIKM MMOCTPOEHUSI MATEMAaTUYECKUX MOIEe
TPAHCHOPTHBIX MPOLIECCOB U CUCTEM
3agaya npakTH4eckoi padoTbl

OtpaboTaTh W 3aKpenuTh YMEHHs 3alUChIBaTh B3aMMOCBA3b IOKaszaTesed 3ajadu
JIMHEHHOTO ITPOrpaMMHUPOBAHUS B BUJIE MATEMATHYECKOW MOJICIIH.

IIpumep 1. [TocTpouTh MaTEMaTUYECKYIO MOJIEIIb 33 /Ia4H.

Heb6ompimast hupma mMponU3BOIUT JBa THITA MAIIMHHOTO Macia. dupMa MOXKET IPoJaTh BCIO
MPOIYKIINIO, KOTOpast OyAeT MpOou3Be/IeHa, OHAKO 00BEM MPOM3BOACTBA OTPAHUUYEH KOJIUYECTBOM
OCHOBHOTO WHTPEAMEHTAa W TPOU3BOJCTBEHHONW MOIIHOCTBHIO HMEIOIIErocsi oOopymoBanus. Jlis
nmpou3BoAcTBa 1 11 mepBoro tmma Macna Tpebyercs 0,02 4 pabGoTel oOOpymoBaHUsA, a IS
npousBoAcTBa 1 1 Broporo tuna macna — 0,04 4. Pacxon ocHoBHOro nnrpenuenrta cocrasiser 0,01
kr 1 0,04 xr Ha 1 ;1 mepBOoro M BTOPOrO THUIIOB Macjia COOTBETCTBEHHO. ExXenHEBHO B
pacniopspkeHur (GUpMBI UMeeTcst 24 9 pabouero BpeMeHU OOOpyHAOBaHHS W 16 KI' OCHOBHOTO
uHrpeaunenta. Jloxoa ¢upMbl coctaBusieT 2 pyomns 3a 1 m mepBoro tuna macna u 4 pyons 3a 1 n
BTOpOro tumna maciyia. CKOJIbKO MPOAYKIIMH KaKIOTO BUAA CIEAYET MPOU3BOIUTH €KEIHEBHO, €CIIH
1eNnb (PUPMBI COCTOUT B MAKCUMU3ALIMU €XKETHEBHOTO J10X0Aa?

Kpamxue memoouueckue yxazanus

i

ITopsiiok BHINOJHEHUS PAGOThI

1) [Tonyunts 3amanue (IIpunoxenue A).

2) N3yunTh HEOOXOIMMBIE TEOPETHUECKUE CBEICHHS MO Kypcy (OCHOBHBIE OIpEIesICHUS,
MOHATHUS, (POPMYIHPOBKH TEOpeM, (POPMYJIBI), HCIOIb3yeMble NPH pPEHIeHUH 3amad. M3noxenue
ATUX CBEJCHUN WIIIOCTPUPYETCS PELIEHHBIMU IPUMEPAMH, OTBETUTh HAa KOHTPOJIbHBIE BOIPOCHI.

3) Onpenennuts napaMeTpsl YIpaBICHUs, 3HAUEHUSI KOTOPBIX HYXKHO IOJYyYUTh B MpeEesax
CYIIECTBYIOIINX OIPaHUYECHUN.

4) Onpenenutsb LEeIU U OTPaHUYECHUS Ha PECYPCHI.

5) Onmcarp ey yepe3 mapaMeTphl yIpaBieHus (IOCTPOSHUE TIeJIEBON (PYHKIIHH).

6) Omnucarb OrpaHUYEHHUs] 4Yepe3 MapaMeTpbl YIpaBieHUs (IIOCTPOEHHE CHCTEMBI
OTrpaHUYEHUN ).

7) IloaroToBUTH aHAIUTHUYECKUH OTYET, cojaepKalui 4E€Tkoe (TOLIaroBOE) ONUCAHHE
BBINOJIHEHHOM paboThl, pacuéThl, BU3yalbHOE MIPEJICTABICHHE OJYYEHHBIX PE3yJIbTaTOB.

8) 3amuTHTH PaboTYy.

Copaepxxanue oTueta K padore

OTt4er JOKEH COepKaTh:

- 11eJTb PaboTHI;

- TEOPETHUYECKUI MaTepuai, colepKalluii OCHOBHBIC MOHATH, GOPMYIBI U HEOOXOAMMBbIE
IIOsACHCHUS K HUM,

- yCIIOBHE 331a4H;

- HICXOJHBbIC JaHHBIC,

- 9Talbl MOCTPOCHUIA MaTeMaTHIeCKOM MOACIN C ITOACHCHHUAMU (I/ICHOJ'IB?)OBaTB IIPUMCEPEBI
HOCTPOCHHS MaTeMaTHIeCKUX MOJEIEH 13 TEOPETHUECKOM YacTH paboThI).



[Tonmyuynnu MaTeMaTUYeCKyI0 MOJIEINb 3aIauu:
1) neneBast pyHKUMA:

2) cuctemMa OrpaHU4YEeHUN:

YCJIOBUC HCOTPUIATCIBbHOCTH ICPEMCHHBIX

LIxana oyenku
Kpurepuu

OHeHKa YPOBHA C(i)OpMI/IpOBaHHOCTI/I KOMIICTCHIIMU JIs BBIIT OLIEHUBAHUS

OJIHEHUS MMPAKTH4ecKor paboThl (o 10 Gamnos)

Pabora BeImonHEeHa NONMHOCTEIO. HeT ommO0K B JTIOTHYECKUX
paccyxaeHusx. Bo3aMo)xHO HanmuIre OAHON HETOYHOCTH HIIH
OIUCKH, HE SBIISIONIMXCS CIEACTBUEM HE3HAHUS WIIH
HeroHNMaHus yuyeOHoro Matepruayia. CTyAEHT ITOKa3all IOJIH
BIif 00BEM 3HAHHUI, YMEHHUI B OCBOCHHH IIPOUIEHHBIX TEM U
IIPUMEHEHHE UX Ha MIPaKTHKE.

PaboTa BBIIOTHEHA MTOTHOCTHIO, HO 0OOCHOBAHUS IIArOB Pe
[ICHUS HEJOCTAaTOUHBL. JlomymeHa ofHa omuoKa Wik JBa-Tp 8
U HeJo4eTa

JomymieHsr 60iee 0THOH OMMOKH WK O0JIee IBYX-Tpex
HeZo4yeToB. HeTouHoCTH B YepTexax Wik pUCYHKaX.

PaboTa BrIMONHEHA HE MTOTHOCTHIO. J{omyieHsl TpyObie
omnOku. PaboTa BeINOIHEHA HE CAMOCTOSTENBHO

Pabota He cmana 0

Hrorosas oreHka 3a mpoMexyTo
YHYIO
aTTECTALUIO

3auTeHo/ OTIIMYHO

3auTeHo/ XOpomo

3a4TeHO/ YIOBJICTBOPUTEIHLHO

He3zauareno

He3zaareno



Onpenesenne ONTUMAJBHOIO IJIAHA NEPEBO3KH KOHTEilHEPOB
A1 00CTyKUBAHUS JIMHEHHBIX TPY30II0TOKOB

AHHOTALUA. B JOKJIA/lE pacCMaTPUBAETC COBEPLUICHCTBOBAHUE IOCTABKU I'PY30B aB-
TOMOOUJIBHBIM TPAHCIIOPTOM Ha MOPCKYIO CyJIOXOJIHYIO JINHUIO HAa OCHOBE MPUMEHEHUS TPaHC-
IIOPTHOM 3a/1a4M JIMHEHHOrO TPOrPaMMHUPOBAHHS.

KiroueBble c10Ba: KOHTEHHEPHBINH TPY30IOTOK, CYJAOXOAHAS JIMHUS, OYKUHT, CIOTHI,
areHTHUpPOBaHME, TPAHCIOPTHAs 3ajaya, JIMHEHHOEe NpOorpaMMHMpOBaHUE, LeneBas (QyHKIU,
OTpaHUYCHUS.

B HacTtosimee BpeMsi B MUPOBOM SKOHOMHYECKOM MPOCTPAHCTBE MPOUCXO-
JST U3MCHEHHUS TEXHOJIOTUI KOHTEHHepu3auu rpy3onorokoB [1]. Ha nanHbI#
MOMEHT Ha PBIHKE JIMHEHHBIX MEPEBO30K OO0JbIIasi KOHKYPEHIUs, OCOOCHHO B
noptax [Ipumopss (r. BnaguBoctok u noc. Bpanrens). [[ns kiveHTa HaMHOTO
npoiie paboTaTh C OTHOM KOMIIaHUEH, N30eras MHOKECTBA TOCPEIHUKOB, MEXITY
JUHUEN U oTnpaBureneM. IIpenMeToM mcciaenoBaHusl IBUIOCH IOCTPOCHUE OIl-
TAMAQJIBHOTO MAapUIPYTa TOCTABKA KOHTEUHEPOB OT IPY300TIPABUTEIEN B OPTHI
muHuu. Crenyst 3ToMy, HEOOXOIMMO ONTHMU3UPOBATH B3aUMOJEHCTBUE LIENEH
HA3eMHOW TPaHCHOPTHON MHPPACTPYKTYpPHI U CYJOXOAHOW JTUHUU B COBPEMEH-
HBIX YCJIOBHUSIX MEKIYHAapOJHOW TOPTOBJIM, NMPEIOCTABUB IPYy300TIPABUTEISM
YCIYTH IO JOCTaBKE IPY30B B IOPTHI, MUHYSI IOCPEAHUKA, BBEAS COCTABIISIONIYIO
M0 MPUBJICYCHUIO Ipy3a (OyKMHTa) HA OCHOBE WMHJIAH[-aTr€HTUPOBAHUS B CTPYK-
Typy JuHuM [2]. Ha prc.1 nokazaHbl cCXeMbl B3aUMOJICHCTBYSI JIMHUY C TPY30BIIa-
JeNblaMu.

VY nuaun ONE Ha Tepputopun IIpuMopckoro kpast €CTh YeTbIpe KPYIHBIX
KJIMEHTA, KOTOpPbIE 3aHUMAIOTCS 3KCIIOPTOM JepeBa U nuiomaTepuainos B 40-Qy-
TOBbIX U 20-pyTOBBIX KOHTEIHEpaxX. JJaHHBIM KiIMeHTaM He0OX0oauMbl Oecrepe-
OOMHbIE U TIOCTOSTHHBIE OTTPY3KH Ha KaXKJIOM peiice. BHenpeHue yciyr aBToMo-
OUJIBHBIX KOHTEHHEPHBIX MEPEBO30K MOMOXKET KIMEHTaM BOBPEMs JOCTaBIISThH
IpPY’KE€HHbIE KOHTEHHEpa B NTOPT oTnpasieHus. Ha puc. 2 moka3zaHbl BO3MOKHBIE
MapuIpyThl JBUKEHUSI KOHTEUHEPOB OT IPy300TIPABUTENICH B MOPTHI JTUHUH.



MapuwipyT criegoBaHmnsa KOHTenHepoBo3a Mmopckon nuHum ONE Ha JanbHem BocToke

VLADIVOSTOK
VOSTOCHNIY

BUSAN

BasoBas cxema paboTbl rpy3oornpasutenen c nuHmnen ONE

TpaHcnopTHasA
KOMnaHuA

lpy3ooTnpasuTenb

MNMpoekTHasa cxema paboTbl rpy3ooTnpaBuTenein c nuHnen ONE

lpy3ooTnpasuTenb

Puc. 1. Cxema 63aumooeticmaus tuHuu ¢ 2py300mnpagumensimu

Yccypuick

MopTt
BnagunsocTok

v

Aptem

MapTusaHck

Mopt
BocTouHbIn

£

PoKknHO

Puc. 2 Bozmooicnvle mapupymol 08udtcenus KOHMeUHepos
om epy3zoomnpasumeriel 6 NOpmbol TUHUU

[TocTpoeHre onTUMaIbHOTO MAPIIPYTa OCYIIECTBIIAETCS HA OCHOBE TPAHC-
MOPTHOM 3a7auu, KOTOpasl MPEJACTaBIsIeT COOOM CreIuaabHbIN Kiace 3a1ad JIu-
HEWHOr0 MPOrpaMMUPOBAHMS, OMUCHIBAIOIIMKN TEepeMelIeHne Kakoro-imoo To-
Bapa M3 IMMyHKTa OTIIPABJICHHS B ITyHKT Ha3HayeHH [3].

3a napamempul ynpagneHuss IPUMEM TaKOH IIJIaH, IPU KOTOPOM U3

MyHKTa A; (IyHKTBI OTIPABJIECHUSA) B ILyHKT B; (OPTHI IMHUM) IEPEBO3UTCA Xji

koHTeitHepoB (i = 1,4 ; j=1,2).

JIiist mOCTpOeHus 1eNIeBOi (YHKIIMKA HEOOXOIMMO UMETh JTaHHBIC TI0 KOJIHU-
YECTBY OTIIPABIIAEMBIX KOHTCHHEPOB U3 KAXKIOTO MYHKTA B HEJIEITIO, & TAKIKE pac-
CUUTATh CEOECTOMMOCTh TIEPEBO3KU KOHTCHHEPOB U3 IYHKTOB OTIIPABJICHUS B
TIOPTHI JINHWH.



Cmpoum yenesyro ¢pynxyuro. L{enpio naaHupoBaHus JaHHOW 3a7a4d SIBJIS-
eTCsl MUHUMU3ALIKs TPAHCIIOPTHBIX PACX0A0B Ha MepeBo3Ky rpy30B. CymmapHsbie
pacxo/pl 10 NEPEBO3KE COCTABAT

7=21136x,,+46570x,,+12142x,,;+33701x,,+37913x5,+

+16239%3,+29107x4;+16850x4, — min
Oepanuuenus. N3 mynkra A (Y CcCypuiicK) MIIaHUPYETCS BBIBECTH KOHTEH-
HEphI B KOJIMUECTBE X11 KOHTEHHEPOB B MyHKT B, (mopT BiaguBocTok), B MyHKT
B, (mopt BocTouHblif) B KOJIMUECTBE X1, KOHTeHHEpoB. [Ipu aToM cymmapHoe
KOJIMYECTBO KOHTEHHEPOB, BBHIBO3UMOE U3 MyHKTa A; (YCCypHIICK) COCTaBUT
(x11 + X12) KOHTEWHEPOB, YTO PaBHO 5 KOHTeiHHepam B Hexaenro. [lomyuwu:
X11+X,=35.
Ananornyno st Broporo (Aprtem), Tperbero (POKHWHO) W YETBEPTOTO
(ITapTH3aHCK) MyHKTOB OTIPABICHUS MOIYYUM:
X211X22=6
X311X32=6
X411tX4=5
B nopt B u3 nmynkra A; TpeOyeTcs IpUBECTH KOHTEHHEPHI B KOJIMYECTBE
X117 KOHTEHHEpPOB, U3 MyHKTa A, — B KOJMYECTBE X51 KOHTEWHEPOB. [Ipu 3TOM
CyYMMapHO€ KOJMYECTBO KOHTEWHEPOB, NMPUBO3MMOE B mopt B;, cocraBut
(X,;TX21) KOHTeiiHepoB, 4ro paBHo 11 «KouteiiHepam. Ilomy4nm:

X11+Xo1 X3 tx4=11. AHaIOrM4yHO 111 BTOPOro IMOPTAa JUHHUM MOIYUHUM:
X951 X2 +X93+X94=11. JIpyrux orpaHudeHuid HET, OJIHAKO PA3yMHO MPEIIOJIO-
JKUTB, YTO IJIAH MIEPEBO30K HEOTPHUIIATENICH, T. €. X;j; = 0, (i= 14; j=1_,2).

Jl1st pacnipeiesieHusl TOTOKOB BHIOpaHBI JiBa BapHaHTa C HEOTPAaHUUYEHHBIM
Y OTPaHUYCHHBIM KOJIMYECTBOM CJIOTOB B ITOPTY OTIPABIICHMUSI.

[Ipn orpaHMYEHHOM KOJIMYECTBE CJIOTOB KBOTA HA 3aBO3 I'PYKEHHBIX KOH-
TeliHepoB Bo BiaguBocToke 8 mTyk, a ana nopta Boctounsrit 14 mtyk. B Tabm.
1 nmpencraBneHa MaTpuIla pacpeaeICHUs TIOTOKOB IIPH OTPaHUYCHHOM KOJIHYe-
CTBE CJIOTOB.

Tabnuna 1
Marpuiia pacupeienaeHusi IOTOKOB IPH OIPaHHMYEHHOM KOJIMYECTBE CIIOTOB

[TyHKT [Torpednocts | Ilopt BmamuBoctox | Ilopt Boctounsiii

OTIPaBIICHUS 3 14
Yccypuiick 5 5 21136 46570
Aptem 6 3 12142 3 33701
DOKNHO 6 37913 6 16239
[TapTu3anck 5 29107 5 16850




[Tocne nmocTpoeHuss MOAEIN IPU OTPAHUYEHHOM KOJIMYECTBE CJIOTOB, pac-
CUMTBIBAEM CEOECTOMMOCTbH HENENIbHBIX MepeB030K:. Z=424893 py0. Ilpu orpa-
HUYEHHOM KOJMYECTBE CIOTOB JJIsl IPEANPUSATUNA, KOTOPbIE HAXOATCS B TOPOAaxX
®oxuno u IlapTrzanck, onTUMabHBIN OPT BOoCTOYHBIN, a [u1s ropoaa Yccy-
PHUICK ONITUMAaJIBHBIM SIBISIETCS MOPT BaaaguBOCTOK, 4TO KacaeTcs ropoaa ApreM,
KOJIMYECTBO KOHTEMHEPOB pa3leUTCs MOPOBHY M OyAeT HampaBiieHO B 00a
nopra.

[Ipr HEOrpaHMYEHHOM KOJIMYECTBE CIOTOB KBOTA Ha 3aBO3 I'PYKEHHBIX
KOHTEMHEPOB BO nopTtax BrmaguBoctok n Boctounslil cocrasisger o 11 mryk B
KaxxaoM. B Tabi1. 2 mpencraBieHa MmaTpuIa pacipeesieHus IOTOKOB MpU HEOrpa-
HUYEHHOM KOJIMYECTBE CIIOTOB.

Tabnuua 2
ManI/II_[a pacnpe€aciaCHus IMOTOKOB IIPpHU OI'PaAaHMYCHHOM KOJIMYECTBC CJIOTOB
[IyHKT [TorpednocTts | Ilopt Bmagusoctox | Ilopt Boctounsiii
OTIPABJICHUSA 11 11
Ycceypulick 5 3) 21136 46570
Aprem 6 6 12142 33701
DOKNHO 6 37913 6 16239
[TapTuzanck 5 29107 5 16850
OUKTUBHBIN 22 11 0 11 0
IIYHKT

[Tocne mocTpoeHnss MOJENN NMPU HEOTPAHUYEHHOM KOJIMYECTBE CIIOTOB ,
pPacCUMTHIBAEM CE0ECTOMMOCTh HEJENbHBIX MepeB0o30K. Z=360216 py0. [Ipu He-
OrpaHU4YEHHOM KOJMYECTBE CIIOTOB JUJISl IPEAIPUATUI, KOTOPBIE HAXOIATCS B IO-
ponax Yccypuiicke u ApTreMe, ONTUMaIbHBIM IMOPTOM TOTPYy3KH siBiisieTcs Ba-
JTIMBOCTOK, a JJ1st Topo1oB @okuHO U [lapTusaHck, ontuMainbHbli opT Boctou-
HbIH (TI0C. BpaHrens).

Pacuet skoHOMHUECKOH 3((PEKTUBHOCTH MOKa3all, YTO BHEIPEHHUE B Mepe-
YeHb YCIYT JMHUU aBTOMOOWJIbHBbIE KOHTEWHEpPHBIE MEPEBO3KH CIHOCOOCTBYET
YBEJIMYECHHIO KOJIMYECTBA Ipy30000poTa U npubbuin Ha 1426 ThIC. py0. nnu 1460
ThIC. pyO. IPH HEOTPAHUYEHHOM WUJIM OTPAHUYEHHOM KOJIMYECTBE CJIOTOB MO/ CY-
7103aX0J1 COOTBETCTBEHHO. TakuM 00pa3oM, B YCIOBHUSIX KOHKYPEHTHOI OOpbOBI
MEXIY MHOKECTBOM JIOTHCTHYECKMX KOMITAHUM MPUMEHEHHE TPAaHCIOPTHBIX 3a-
J1a4 TIO3BOJIMT OINPEAEIUTh HanboJee ONTUMU3UPOBAHHBIN IJIaH IPy30NEPEBO30K,
PU 3TOM MUHUMHU3UPOBATH U3JIEPKKU U MOBBICUTH 3(DPEKTUBHOCTD JEATEIBHO-
CTH.
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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

20



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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