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JladoparopHasi padora Nel. OnTuMu3anus KOJbIEBOr0 MapIIpyTa NpHu
MOCTABKeE NMPOAYKIMHU

Lean padoThbl: onpeeacHUE ONTUMAIBHON CXEMBI JBMKEHUS 110 KOJIBLIEBOMY
MapmipyTy M pacdeT JIMHbl ONTUMAJIbHOIO KOJIBLIEBOTO MaplipyTa s ABYX
BAapUAHTOB JIAHHBIX.

Teopus onTUMHU3aLUH KOJIbLIEBOI0 MAPLIPYTA

OnHolt M3 BaXHBIX 3a7a4 B JIOTUCTUKE SBISIETCS pa3paboTka mojaesieit
TPAHCHOPTHOrO0  OOCJHYKMBAHWSI TIOTpeOWUTENE W  IOCTAaBLUIMKOB, pacyer
palMoHaNbHBIX ~ MapUIPyTOB  TMEPEBO3KH, COCTAaBJICHHWE TIpaUKOB JIOCTaBKU
IPOIYKIUU OTPEOUTENSIM.

MapmpyTuzanuss nepeBo30K - HauOoJjiee  COBEpUIEHHBIH  CHOCO0
OpraHu3allid  MaTepualonoToka.  MapupyTu3anus  MO3BOJSET  MOBBICUTH
IIPOU3BOJAMUTEIBHOCTD TPAHCIOPTHBIX CPEJCTB M COKPATHUTH 3aIlachl MOCTABUIMKOB U
NOTpEOUTENEH.

MapumpyT ABHKEHUs - 3TO MyTh CJIEI0BAaHUS TPAHCIOPTA MPU BBINOJTHEHUU
NIEPEBO30K. BBIACIAIOT MasTHUKOBBIE M KOJIBLIEBBIE MapuIpyThl ABWXKEHUA. llpu
MasgTHUKOBOM MapuIpyT€ IMyTh CJEJOBaHUSA TpPAHCIOPTAa MEXKIYy MyHKTaMH
HEOJHOKpaTHO noBTOpsieTca. KoJbueBoil MapmpyT - 3TO MapuipyT JBHKECHHS
TpaHCIIOPTa MO 3aMKHYTOMY KOHTYpY, COEAMHSIOIIEMY HECKOJBKO MOTpeOuTenen
WIM  TOCTaBIIMKOB. Pa3HOBMAHOCTAMM  KOJBLUEBOI'O  MaplipyTa  SBISIOTCS
pa3BO30YHbIE MapUIpyThl, COOpHbIE U CcOOpHO-pa3Bo30YHbIC. Pa3B0304HbIN
KOJIbIEBOIl MapHIPyT - 3TO MapuipyT, OIpH KOTOPOM NPOAYKIUS 3arpyxkKaercs y
OJTHOTO TOCTaBUIMKA M Pa3BO3UTCA HECKOJbKUM TnoTpedutensM. COopHbIi
KOJIBLEBOIl MApPLIPYT - 3TO MAapuIpyT JBWKEHUS, INPU KOTOPOM HPOLYKLMS
MOJIy4aeTCsl Y HECKOJIbKMX MOCTABIIMKOB M JOCTaBISAECTCA OAHOMY HOTPEOUTEINIO.
COopHO-pa3B0304YHBII KOJBLEBOH MapIIPYT - 3TO COYETAHHE PAa3BO30YHOIO U
COOPHOTr0 KOJIBLIEBBIX MAPIIPYTOB.

Opranuzanusi KOJbLEBOIO MapuipyTa sIBJISETCS OJHOM M3 HauboJee CIOKHBIX
3a/lad TPaHCHOPTHOM JOrucTUKU. Ilo yclnoBHIO 3agayd M3 OAHOTO OTHIPABHOIO
NyHKTa (Hampumep, ¢ ONTOBOM 0a3bl) OTHPABISIOTCA pPa3HbIE TOBAPHI B HECKOJBKO

MyHKTOB  MOJy4YeHUs  (HampuMep, Mara3uHbl  PO3HUYHOM  TOPIOBIH) C
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NOCJIEOBAaTENbHBIM HMX IOcenieHueM. Llenbro 3amaum sBIII€TCS MOUCK 3aMKHYTOIO
MapuipyTa ¢ MUHUMaJIbHOU TPAHCIIOPTHOM pabOTOM.

[Ipu pacyere KOJIBIEBOr0 MAPIIPYTA UCXOIHBIMU JAHHBIMU ABJISIETCA CXEMa
pa3MelieHuss TPAHCIOPTHBIX IYHKTOB M PAacCTOSIHUM MeXAy HuUMHU. Bpibop
ONTUMAJIBHOTO MapuipyTa MPOU3BOAUTCS B pe3yinbrare nepedopa OobIIOro
KOJIMYECTBa BapHaHTOB. Eciiu B pacuer nmpuHUMaeTcs dyeThlpe myHKTa (o7Ha 0a3za u
TPU IIYHKTA IOJYYEHHS), TO KOJMYECTBO BO3MOKHBIX TPAHCHOPTHBIX MaplIPyTOB
OyJeT paBHO ILIECTH.

Hanpumep, ecniu 0603HaYUTh yHKT OTIPAaBKU A, a MMyHKTHI nonydenus b, by,
b3, TO MOKHO BBIOPATh OJMH U3 CIEAYIONIUX IECTH MAPIIPYTOB:

1. A-Bl- Bg' B3-A; 2. A'Bl- Bg' BZ-A; 3. A'Eg' Bl- EZ'A; 4. A-BZ' Bl-
bs-A; 5. A-b,- bs- b1-A; 6. A-bs- b,- b;-A .

B nanHOM ciiydae BBIOOp HPOM3BOJAUTCS C TOYKM 3pPEHUS MUHHUMHU3ALUU
CYMMapHOTO paccTOsiHUA 1poOera, Tak KaKk OT HEro 3aBUCUT BeEJIMYMHA
TPaHCIOPTHBIX 3aTPaT.

Opnnako 1 20 MyHKTOB KOJIMYECTBO BO3MOXHBIX MapIIPYyTOB COCTABIISET YXKE
okosio 6 MiiH. [lo3TOMy Ha HpakTUKE MPUMEHSIOTCS MPUOIMKEHHBIE AITOPUTMBI U
JIOTIYCKAeTCsl BO3MOXHAsi HEONTHMAJIbHOCTh TMOJy4aeMbIX pemeHuil. BpiOop
MapupyTa BIHSET HA IMOCIEAOBATEIbHOCTh 3arpy3Kd TOBAapOB HAa TPAHCIIOPTHOE
cpenctBo. llepBoil  yKOMIUJIEKTOBBIBAE€TCS TapTHs Il MOCJIEOHEro IyHKTa
MOJIYYEHHS U PACIIOaraeTcs B caMOM JaJIbHEW 4acTH Ky30Ba, a MapTUs s [IEPBOrO
IOJTyYaTess - y CaMoro Kpas.

IHopsaok BeIMOTHEHUs1 padoThI:

Barir paGounii daiin sieysiercst kaurout EXcel u comepxut nBa ucra:

1-# muct Ha3biBaeTcs «Tabnuia-MaTpumay;

2-1 muCT - «PacdyeT onTUMaIbHOTO MapIIpyTay.

Ha 1-m nucre paHa cxema pa3sMellleHHs IYHKTOB MOTpeOJeHUus u
paccTOsTHUSL MEXAY HUMH. DTO TMEpPBbIM BapUAHT MCXOJHBIX JAHHBIX JUIsl pacyera.
Crnenyrommii BapuaHT JaHHBIX JUIsI pacuera MNpelacTaBieH Ha Jymcre «lcxomHble
JaHHBIE» TOCOOMS M €ro Ha3HavyaeT pykoBojauTenab. HeoOxoaumo paccuuTaTs JJIUHY

ONTUMAJIBHOIO KOJBLEBOIO MAapUIPYyTa ISl ABYX CXEM.



Pacuersl Ha 1-m aucre «Tadanma-maTpuna

Ha 1-m Jgmcre npencraBieHa cxeMa pa3MENICHUs] TPAHCIIOPTHBIX IMYHKTOB.
Heobxoaumo paccuutars Tpu TaOIHIIBI U ONIPEIETUTh 0230BbIii MAPIIPYT, KOTOPHIiA
COCTOUT U3 TPeX MyHKTOB.

1. B tabnune Nel HyXHO ompeneiauTh BO3MOMKHBIE BapHaHTHI J0€3/1a U3
OJTHOTO IyHKTa B JIPYrOM M PacCUUTaTh CyYMMapHOE pacCTOSHUE KaKJI0I'0 BapUaHTa
no ¢opMyie CYMMBI, HCIIOJIB3ys SYCHKA C JaHHBIMH pACCTOSHUNA B CXEMe
pa3MeleHns TPAHCIIOPTHBIX MyHKTOB. [Ipy 3TOM cyMMapHO€ pacCTOSIHUE OT ITyHKTa
710 TTyHKTa CYUTaTh HEe OoJiee ueM uepes JBa MyHKTa.

2. B tabmune No2 HeoOXOauMO ONpeneNuTh MUHUMAIbHBIE PACCTOSHUS
MEXIy MYyHKTaMU CPeIy BapUAHTOB PACCTOSHUMN, MpeCTaBlIeHHbIX B Ta0muie Nel.
Ecnu u3 nynkra A B myHKT E MOXHO go€XaTh TpeMsl BapuaHTaMH, TO U3 HUX CIEAYET
BBIOpATh TOT, KOTOPHIA UMEET MHUHUMAJILHOE PACCTOSHUE, UCTOJB3Ysl CTaHAAPTHYIO
bopmyiy onpeneneHuss MUHUMAJIbHOTO 3HAYEHUS U3 pAla JaHHBIX:

= MMUH (uucnol; uncno?2; ...).

3. lna onpeneneHus: 0a30BOro MapuipyTa HeOOXOAMMO 3aMOTHUTE TaOIUILy
Ne3, B koTOpOI1 pacnosiaratoTcs MyHKThl U CYMMApHBIE PACcCTOSIHUS TaOauIbl Ne2 1o
yOBIBaHHUIO.

IMocsienoBareIbLHOCTH pacyeToB B Tabauue Ne3

* Ilocne pacueroB B Tabmuue No2 B Tabmuue No3 mosiBUTCS CTpoOKa C
UTOTOBBIMHU pe3ylibTaTamMu 3TOM Tabmuibl. OHa Oyner pacmojiaraThCsi B CTOJOIE
UTOTOBBIC PE3YJIbTATHI U ABISATHCI UCXOTHOM JJIsSI TaJIbHEUIIINX PacueTOB.

* Paccuurath cronmbern; «Paccrosuue» mo ¢opmyne: = MAKC (uucnol;
guciao 2; ...). dopMmyna A0KHA ONpPENENATh MAaKCUMAJIbHOE 3HAYEHHE CTPOK
tabmuupl  Ne3. Kaxpgas mnocnenyromas (opMyrna ompenensieT MaKCUMalbHOe
3HAYCHUE MPEIBIIYIIeH CTpoku. Ha JaHHOM 3Tare TOJIbKO B TIEPBOM SYEHKE CTOJIONA
«PaccTosiHre» OyleT 4ucio, a B OCTAJIbHBIX slueiKax cToilua OynyT HyJu, TaK Kak
COOTBETCTBYIOIIIUE CTPOKH €Ille HE CPOPMUPOBAHBHI.

* B cronbne «/ToroBeie pe3yabTaThDy MOBTOPSEM HCXOIHYIO CTPOKY (U3
tabauipl No2) B moclenyromux CcTpokax ctoyidna «MToroBeie pe3yibTaThly,
UCKIIIOYass KaxIbli pa3 MaKCUMAJIbHYIO BEJIMYHMHY, PACCUMTAHHYIO B CTOJIOIE

«PaccTosiHMe» W 3aMeHsisl €€ Ha HOJb. [ 3TOro Hy)XHO MPUMEHUTH JOTHYECKYIO
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byHKIHIO:
= Ecnu (7or_BbIpakeHUe;[3HAUCHUE €CIU_ MCTUHA|;[3HAaYeHUEe €CJIHU JIOXKb]), T1e
uctuHa = ().

Taxum 00pa3oM, BEICTPOUTCS LIEMOYKA PACCTOSHUMN MO yOBIBAaHHIO.

* B cronbue «IlyHKT» BBICTPOUTH NYHKTHI Mapuipyra B TOH ke
MOCJIEOBAaTEIBHOCTH, YTO M HMX CyMMapHble 3HAUYEHHs, TaKXKe MCHOJIb3Ys
JIOTUYECKYIO (DYHKITHUIO.

ba3zoBblii mMapmpyTr OygeT cocTOATh U3 TMEPBbIX TPEX IMYHKTOB C
MaKCUMaJIbHBIMH BEIIMYWHAMH, BbIJICICHHBIMU B Tabmuiie Ne3 KUpHBIM HIPUQPTOM.
BriOpanHble MyHKTHI HEOOXOAMMO MEPEHECTH B CTPOKY 0a30BOr0 MapuipyTa MyTeM
CCBUIKM Ha COOTBETCTBYIOUIME sTUEHKU TaOIUIbl Ne3.

Pacuertnl Ha 2-M JucTe «Pacyer oNTHMAIBHOTO MAPIIPYTa»

1. IlepeHocuM pe3ynbTaThl, MoJiyueHHble B TaOaume Ne2, u 0a30BbIif
MapmipyT Ha 2-d JHUCT B TaOJUIy-MaTpUIy, OINpPEACISIONIYI0 MHUHUMAJbHbIE
PACCTOSIHUSL MEXIYy MYHKTaMU KOJIBLIEBOTO MaplLIpyTa IMYTEM CCHUIOK. 3aloOJIHATH
clieqyeT Ty 4YacTb TaOJMIbl, SYEHKH KOTOPOH CBOOOAHBI U HE COJAEpKAT HYJIH.
Pacuetnas Tabnuia Nel 3anoiHseTCs aBTOMaTHYECKH.

2. Jlanmee BkiroyaeM B 0a30BBIA MapHIpyT CJIEAYIONTUE TPU MyHKTA. [lepBhiM
BKJIFOYAE€M MYHKT, KOTOPBI UMEET CIEIYIONIYI0 HAUOOJBIIYI0 CYMMY PACCTOSIHUM MO
CTOJIOIY TOCTIEe MEePBBIX TpeX 0a30BbIX (4-if Mo panry u3 Tadbauisl Ne3). Heo6xoaumo
pElIUTh MEXAY KaKUMHU IMyHKTAMHU €ro CIeAyeT BKJIKOYUTh. I 3TOro ompeaensem
pa3Mep IpUpalleHuss MapuipyTa sl KaKJI0U Mapel MyHKTOB 10 (GopmyJie:

AL = Ly; + Lip — Ly,

rae L — paccrosiHue MeXIy MyHKTaMH, KM;

| - MHIEKC BKJIFOUAEMOT0 ITYHKTA;

K - HHIEeKC MEepBOro MyHKTA U3 Maphl;

P - UHJIEKC BTOPOT'O MYHKTa U3 Maphl.

Pa3meps! npupaiienuit cuntaeM B « Tabuuie 1ist pacyera npupameHuin).

Hampumep, ecnu 6a3zoBbimMu siBisimuch TyHKTHI A, C, B, a uerBepThiM
NyHKTOM — TyHKT D, TO Qopmynsl pacdyera npupaieHuii OyayT BBITJISIETD
CJIETYIOITUM 00pazoM:

A AC = AD+DC-AC; A CB-CD + DB-CB; A BA =BD + DA-BA.



[Tynktr D pa3mecTutbcst MexAy MyHKTaMH, KOTOPbIE UMEIOT MUHUMAJIBHOE
npupaienue. [Ipu cpaBHEHUM W BBIOOpPE MX MOJYYEHHBIX 3HAYEHUN MPUPAIICHUU

MUHUMAaJIbHOE, Ucnob3yeTcs hopmyna: = MUH (uucnol; uncno2; ...).

B pesynbrare nmomydaeMm MOCIEAOBATEIBLHOCTh U3 4-X  IMYyHKTOB.
Pacnionoxenue 5-ro v 6-ro MyHKTOB ONMPEEISIEM TEM K€ CIIOCOOOM.
Utorom pacueToB  sBIsETCS  TOJYYEHUS  KOJIBIIEBOIO  MaplipyTa,

MPOXOAILIErO Yepe3 MIECTh IyHKTOB, UMEIOIEr0 MUHUMAJIBHYIO JJIMHY.
Jis pacdera CXeMbl CIEAYIOIIETO BAPUAHTA CKONUPYWUTE JIBa PAaCUETHBIX
aucta 1-ro BapuaHTa U 3aMEHUTE UCXOAHbIE naHHbIe. Eciu Bce popmysbl BEpHBI, TO
pe3yJIbTarT MOJYyYUTCS] aBTOMATUYECKHU.
IIpumep pacyera JUIMHBI ONITUMAJIBHOTO KOJIBLEBOIO MaplipyTa

Cxema pA3MeUerHUs nyHKmoe nompe6fzeHuﬂ U paccmosiaruA M@JfCOV Humu

B

[Ipu cocraBieHuM nporpaMMbl pacyéTa KOJBLEBOTO MapuipyTra Ha

KOMITBIOTEPE B SUEHKH TAOJMI] BCTABIATh TOJbKO popmynbl!!! dbyHKIMA, 4TOOBI B

)IEU'IBHGIZHICM C U3MCHCHUEM paCCTOHHI/Iﬁ MCXKAY IIYHKTaMM, IIOJIYUYCHHBIC PaCUCThI

10 K&)KI[Oﬁ CXEMC N3MCHAJIMCh aBTOMATHYCCKH.

Tabmuma 1.TabGnuna, omnpenensonias Bce BO3MOXHBIC —OJM3IeKaIIUe
pacCTOSTHUS MEXAY IMTyHKTaMH KOJIBIIEBOTO MapIIpyTa
Or A 10 Or B 1o
B D S C E D S C E
8 13,5 9,5 13,8 11,2 55 3,1 12,1 5,3
12,6 11,8 11,1 15,4 11,7 54 7,8 9,4 10,0
13,4 13,4 13,2 13,3 17,5 7,4 7,4
18,1 17,7 7,3 114




Ot D no Ot S no Ot C no
S C E C E E
2,3 3,9 59 -4,3 2,2 2,0
8,6 6.6 4,5 6,2 6,3 6,5
8,2 8,6 4,2

Tabnuna 2. Tabnuma - MaTpula ¢ KpaTYallIUMH PACCTOSTHUSIMU MEXAY MyHKTaMu

(paccumutath 0 popmyne = MUH(uucnol;[uuncno2];...))

A B D S C E
A — 8 11,8 9,5 13,2 11,2
B 8 — 5,4 3,1 7,3 5,3
D 11,8 5,4 — 2,3 3,9 4,5
S 9,5 3,1 2,3 - 4,2 2,2
C 13,2 7,3 3,9 4,2 _— 2,0
E 11,2 5,3 4,5 2,2 2,0 —_—
Hmozo 53,7 29,1 27,9 21,3 30,6 25,2

[TocnenoBaTenbHOCTh pacueToB B Tabmuiie No3

1. Paccuurtarpy ctombernr "PaccrosHue" mo dopmyne: =

MAKC (uucnol

;[arcio2];...). rae (umcmol; [umcnol];...) = (ZA; [ZB]; Z...). Kaxxgas mocinemyromias
dbopmyna OyaeT ONpeAcNiiaTh MaKCHMalbHOE 3HAYCHUE TNPEIBIAYIINCH CTPOKH C
HUTOTOBBIMH PE3yJIbTaTaAMH.

2. B cronbmax

"Utoroseie pe3ynbTaThl" IOBTOPSEM 3HAYEHHS CYMM,

MOCTETICHHO, HCKJII0Yass MAaKCUMAajbHBIC BEJIWYWHBI, TPUMEHUB JIOTHYECKYIO
dbynkuuto:= Ecnu(iior BwIpaxeHue; (3HaUY€HUWE €CJIM_ UCTHHA); [3HAUCHUE eCIH
J0Xb]), Tie uctura = 0.

Takum 00pa3oM BBICTPOUTCS IEMOYKA PACCTOSHUM 10 YOBIBAHHMIO.

3. B cronbue "[IyHKT" BEICTPOUM ITYHKTHI B TOH K€ MOCTIEA0BATEILHOCTH, KaK
U UX CyMMapHbIC 3HAYCHHS, TaK K€ MCIIOJIb3Ys JOTHUIECKYIO (DYHKITHIO.

Tabnuua 3. Tabauma-matpuiia 1y1s onpezaesieHns: 6a30BOro MapIipyra

(CYMMapHEIC paccTosHHs 1 Htorossie pe3ynabTaThl (U3 TaOIMIIBI Ne 2)
MYHKTHI 110 YOBIBAaHHIO

[TyHkT Paccrosnue 53,7 29,1 27,9 21,3 30,6 25,2
A 53,7 0 29,1 27,9 21,3 30,6 25,2
C 30,6 0 29,1 27,9 21,3 0 25,2
B 29,1 0 0 27,9 21,3 0 25,2
D 27,9 0 0 0 21,3 0 25,2
E 25,2 0 0 0 21,3 0 0
S 21,3 0 0 0 0 0 0




bazoBnbrit MapmpyT COCTOMT H3 TPCX IICPBBIX IIYHKTOB C MAaKCHUMAJIbHBIMH

BeInMunHaMu. B Hammen 3a1a4€ OHU BLIACIICHBI JKUPHBIM IBETOM

ba3oBeIi1 MapuIpyT: A - C - B - A

[Tomyuennsie pe3ynabTaThl B Tabmuie-matpuiie Noe 2 U 06a30BBId MapipyT
NEPEeHOCHUM Ha CIEAYIONMM JHCT naHHOro ¢aiiga A pacyera ONTUMAIbHOTO
MapuipyTa.

Meroauka pacyera KoJbleBbIX MAPIIPYTOB

JlanHass mnporpaMma IIpeAHAa3HadeHa JUIs  IOCTPOCHHS  ONTHUMAJIbHOTO
KOJIBLIEBOT'O MapIIpyTa MO HIECTH UCXOAHBIM ITyHKTAM.

Tabnuna 4. Tabnuia-maTpuua, ONpenessonias MUHUMAaJIbHbBIE PACCTOSHUS

MEXIy MyHKTaMH KOJIbIIEBOI'O MapIIpyTa

A B D S C E Hroro mo
CTPpOKaM
A — 8 11,8 9,5 13,2 11,2 53,7
B 8 — 54 3,1 7,3 5,3 29,1
D 11,8 54 — 2,3 3,9 45 27,9
S 9,5 3,1 2,3 — 4,2 2,2 21,3
C 13,2 7,3 3.9 4,2 — 2,0 30,6
E 11,2 5,3 45 2,2 2,0 — 25,2
Hroro mo | 54 5 29,1 27,9 21,3 30,6 25,2 -
cToyoam
Pacuernas TtaOmuma Nel
A C B D B S Hroro no
yOBIBaHUIO
A 0,0 13,2 8,0 11,8 11,2 9,5 53,7
C 13,2 0,0 7,3 3,9 2,0 4,2 30,6
B 8,0 7,3 0,0 54 53 3,1 29,1
D 11,8 3,9 54 0,0 4,5 2,3 27,9
E 11,2 2,0 5,3 45 0,0 2,2 25,2
S 9,5 4,2 3A 2,3 2,2 0,0 21,3
Mroromo g2\ 206 | 201 | 279 | 252 | 213 | 00
yOBIBAHHIO
ba3oBsIi1 MapuIpyT: A - C - B - A

JIist BKITIFOUEHUS TOCHENYIONTUX ITYHKTOB B HAYaJbHBIM MapuipyT BBHIOMpaeM
TOT TYHKT, KOTOPBIH HMEET CICAYIOIIYI0 HauOOJBIIYI0 CYMMY PAacCTOSHHUM IO
CTONOIy (B MaHHOMW 3amadye 3TO MyHKT D) m pacCUMTHIBAIOTCS PACCTOSTHUS MEXKIY

Kax1pIM U3 06a30BbIX MyHKTOB: AC, CB, BA.



HYHKT D IMOOYUCPCAHO BCTABJACTCA MCIKAY BCCMH HAYAJIbHBIMU ITYHKTaAMMU.

Tabnuna 11 pacuera npupaiieHuit (BBOA JaHHBIX U3 pacueTHOU Tadauibl Nel)

[pupamienne AC 2,5 AAC=AD+DC-AC
[MpupamieHue CB 2,0 ACB=CD+DB-CB
[MpupamieHue BA 9,2 ABA=BD + DA -BA

N3 IMOJIYUYCHHBIX 3HAYCHUH BBI6I/Ipa€M HauMEHbIIICE 3HaueHue. B JaHHOM

cllydae MUHUMAaJIbHBIM siBisieTcs: npupanienue A CB, paBHoe .

PacueTtnas taGmmma Ne2

A C D B E S
A 0,0 13,2 11,8 8,0 11,2 9,5
C 13,2 0,0 3,9 7,3 2,0 4.2
D 11,8 3,9 0,0 5,4 4,5 2,3
B 8,0 7,3 5,4 0,0 5,3 3,1
E 11,2 2,0 4,5 53 0,0 2,2
S 9,5 4,2 2,3 3,1 2,2 0,0

Touka D pasmemaerca mexay nyHktamu CB, a mapuipyt aBuxeHusi Oyaer
BBITJIAJIETH CIEAYIOIUM 00pa3oM:

A — C ——»*» D——» B — A

Cxema mapupyTa IpUHUMAET CJIEIYIOIINI BUI:

13,2

A +» C

,0 /3,9
D

B «—54

Oneparnus pacdyeTa MOBTOPAETCS JIJII BCEX OCTAJbHBIX IMYHKTOB.

Tabnuia nyis pacueTta npuparieHuit (BBO TaHHBIX U3 pacueTHOU Ta0muisr No2)

[Tpupamenne AC 0,0
[Ipupamienne CcCD 2,6
[Ipupamenue DB 4,4
[Ipupamenue BA 8,5

MunumansHoe 3Hauenue pasao [0,0].

Pacuernas tabsmuma Ne 3

A E C D B S
A 0,0 11,2 13,2 11,8 8 9,5
E 11,2 0,0 2 4,5 5,3 2.2
C 13.2 2 0,0 3,9 7,3 4,2
D 11,8 4.5 3,9 0,0 5.4 2,3
B 8 53 7,3 5,4 0,0 3.1
S 9.5 2,2 4,2 2,3 3,1 0,0




MapuipyT nBrwkeHust OyIeT UMETh CIICTYIOIIHI BU:
A ——» £ ———» ~——>+D—>+ B —» A
Cxema mapuipyTa IpUHUMAET CJIEIYOLINI BUI:

11,2

Tabnuma s pacuera mpupaiieHuii (BBOA JaHHBIX U3 pacdeTHOM Ta0uib! Ne 3)

[Tpupamenne AE 0,5
[Ipupaienue EC 4.4
[Tpupamenne CD 2,6
[Ipuparienue DB 0

[Ipupamenue BA 4,6

MunnmanbsHoe 3HaueHue pasHo: 0,0

Pacuernas tabmuma Ne 4

A E C D S B
A 0,0 11,2 13,2 11,8 9,5 8
E 11,2 0,0 2 4,5 2,2 5,3
C 13.2 2 0,0 3,9 4,2 7,3
D 11,8 4,5 3,9 0,0 2,3 5,4
S 9,5 2,2 4,2 2,3 0,0 3,1
B 8 53 7,3 5,4 3,1 0,0

KoHeunslit MapuipyT ABUKEHUS OYI€T UMETh CJIEIYIONUN BU/I:

A——» E > C » D » S— —» B—r A

CxeMa KOHEYHOro Mapiupyrta 0yJeT UMETh CIEeAYIOIUN BU/L:

11,2

I[J'II/IHa OINTUMAJIBHOI'O KOJIBIICBOI'O MapuipyTa Mg I[MCCTU TPAaHCIHOPTHBIX

NyHKTOB paBHa: 30,5 KM.
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BapuaHTBI HCXOAHBIX JAHHBIX K J1a00opaTopHOil padore Nel
CxeMmbl pa3MeIleHUsl TyHKTOB NOTPEOJIEHUS U PACCTOSIHUS MEKAY HUMU

BapuanTt Ne 1

10,9

OnuHa onTumansbHOro
KONbLEBOro mapLupyTa pasHa:

E

ﬂ,ﬂMHa onTuManbHOro

KONbLIEBOro MapLupyTa pasHa:

K
Bapuant Ne 3
B
5,4
A

a

JnuHa onTumMansHoro
2,0 K KONbLUEBOro MapLpyTa pagHa:
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JlaboparopHasi pa6ora Ne 2. IIporHo3upoBaHue MaTepHaJbHOr0 MOTOKA
PErHoHAJBLHOrO CKJIaaa MpeAnpusTHs

Leap padoThl: paccuuTaTh OXKHUAACMBIH OOBEM TIEPEBO30K MPOAYKIIHH C
PETHOHATFHOTO CKJIaJa Ha MPOTHO3HBIN TIEPHO/T.

Teopusi NPOrH03MpPoOBaHNUsI MATEPUATHHOTO MOTOKA

dopMUpOBaHUE MaTEPHUATIONIOTOKA B JIOTUCTUYECKUX CHCTEMaX SIBIISICTCS
OJHOM M3 BaxkHeHmmX 3ama4. OCHOBOW ATOTO MpoIiecca SBISICTCS MPOTHO3UPOBAHUE
Pa3IUYHBIX MTApaMETPOB H, B YACTHOCTH, 00beMa MepeBO30K MaTEPUAIBLHBIX CPE/ICTB
Ha CKJIaJIe, YTO TMO3BOJSET OCYIIECTBISATH JOJTOCPOYHOE INITAHUPOBAHUE €r0 PaOOTHI.
Jis  3THX 1ened  TPUMEHSIOTCS  OKOHOMHKO-MaTeMaTHUeCKHe  METOIbl ¢
UCITIOJIb30BAHUEM M3BECTHBIX 0A30BBIX (DYHKIIHIA.

Jlns pacueta oObemMa MEPEBO30K HCIOIB3YIOT IMOKa3aTeld TOBapooOOpoTa
CKJIaJla ¥ YACJIBHOIO MOKa3aTessi TOBApOOOOpoTa.

Q=T *H/1000,

rae: Q- 00beM mepeBo30K (THIC. TOHH), T - ToBapoobopoT (Miapa. pyo.),

H - ynenbHBINM Mokazaresb TOBapooOopoTa (TOHH/MIIpA. pyo.).

YaenpHBIM TIOKa3aTellb TOBApOOOOpOTa IMOKAa3hIBaeT OOBEM IMEPEeBO30OK B
TOHHAX, OTHECEHHBIX K | mipa. py0. ToBapooOOpOTa CKilala U PACCUUTHIBACTCS
JeneHreM oobema nepeBo3ok Ha 1 mipa. pyO. ToBapoobopoTta. Ha 3ToT mokaszarens,
KaK TIOKa3bIBaC€T IMPAKTHKA, OOJBINOE BIUSHHUE OKa3bIBACT YPOBEHb MEXaHW3AIlUU
MOTPY30-pa3rpy30uHbIX  pabOT W  YPOBEHb  JICHICHTPAIU3AlUU  TEPEBO30K
(«camoBBIBO3»). [loaTOMYy HMX HEOOXOAMMO YYMUTHIBATH MPHU MPOTHO3MPOBAHUU
MarepuanonoToka. C y4eToM [aHHBIX I[OKazaTene (opmyna pacdera oObema
MEPEBO30K MTPUMET CIICAYIOIIUN BU/I:

Q=T * H*(1-N)*M / 1000,

rae: Q- o0bem nepeBo3ok (TeIC. TOHH), T - ToBapoobopoT (MiIpa. pyo.),

H - ynenbHbIi MoKa3aresb TOBapooOopoTa (TOHH/ M. pyo.),

N - yaenbHBIN BeC JeleHTPATU30BaHHBIX MEPEBO30K (K0P DUITUEHT),

M - ypoBeHb MEXaHHU3AIIUU TTOTPY30-Pa3TPy30UHBIX padoT (Ko PUITEHT).

st MIPOTHO3UPOBAHUS MaTeprajIonoTOKa CKJaia OJIOMPAIOT
MaTeMaTh4YecKoe ypaBHeHUEe (QyHKIUM (MpsMmyro, rurepoosy, mapabony u T.a.). B

JTaHHOM J1abopaTOpHOI paboTe MCIIONB3YyeTCs ypaBHEeHHEe Trepoosisl Y = a + b/x.



Jlns  ompeneneHuss ~— MPOTHO3HBIX  3HAUY€HUH  o0ObemMa  MEpPEBO30K
MOCJIEIOBATEIBHO OMPENEISIOT MPOrHO3HBIE 3HAYEHUS BXOIAIIUMX B €ro (Gopmyiy
NepeMeHHBIX: 1) ToBapoobopoTa, 2) yAEIbHOrOo IIOKa3aTelis ToBapooOopoTa, 3)
YAEIBHOIO Beca JEUEHTPAIM30BAHHBIX IEPEBO30K U 4) YpOBHS MEXaHU3ALMH
MOTPY30-pa3rpy30uHbIX PadoT.

IMopsinok BbINOJIHEHUSA PadOTHI:

1. Bam paGouwii ¢aiin siBisiercst kHuroi Excel u cogepxut HECKOIBKO JIHCTOB.

1-ii 5ucr - JUCT MCXOAHBIX JIAHHBIX W HMTOrOB pacyeTa HCXOJHBIX U
MPOTHO3HBIX 3HaUeHUH Q;

2-1 JTUCT - TUCT pacyeTa NPOrHO3HBIX 3HaYeHUM ToBapoobopora T;

3-i JIUCT - JIUCT pacyeTa MPOTHO3HBIX 3HAUYEHUH YNEIbHOrO IMOKa3aTels
ToBapoobopoTa H;

4-i JUCT - JUCT pacyeTa MPOTHO3HBIX 3HAYEHUH YJENbHOIO Beca
JELUEHTPAIU30BaHHBIX NIEPeBO30K N;

S5-i JUCT - JIUCT pacyeTra MPOTHO3HBIX 3HAYEHUN YpPOBHA MEXaHU3ALUU
MOTPYy30-pa3rpy30uHbIX padot M.

2. Ha 1-M nucTe BHECUTE MCXOTHBIC JTaHHBIC Ha 0a30BBIA MEPHUOA B TAOIHILY
Nel.

3. B cTpoke «o0beM mepeBo3ok» Tabmuiel Nel 3amumurte Gopmyiy pacdeTa
o0beMa nepeBO30K Ha 0A30BbIN 1 MTPOTHO3HBIN MEPHO/I.

4. Ha 2-m nucTe paccudTaiTe MPOTHO3HBIE 3HAYEHUS TOBApOOOOpOTa
CJIEAYIOIIMM 00pa3oMm.

4.1. Pacuet KOppeIAIMOHHOMN TaOIUIIBI.

Haiigure ypaBHeHHe runep0Oo0ibl Isl oka3aTens ToBapoodopora. st 3Toro
paccuntaiTe KOX(PQPUIMEHTHl YpaBHEHUs perpeccud a u b mo dopmynam,
IpeIBapUTENIbHO 3alloJIHUB KOPPEISIUOHHYI0 Tabnuily, B kotopoit X - rox, Y -
MoKasaTelib TOBapoo0opoTa. B siueiiku KoppensairMoHHON TaOJIUIIbl BCTABISTH TOJIBKO
dbopmynibl, a Asg 3anogHeHus: cToj0na Y, KOTOPbIA JAOHKEH COAEp>KaTh UCXOHBIC
3HAYEHUS TOBapooOOpoTa 6a30BOT0 MEproAa, UCTIOIB30BaTh CTAHAAPTHYIO (YHKIIUIO
TPAHCIIOHUPOBAHMUSA CTPOKH MATpHUbI (CTpoka ToBapoobopora B Tabmuue Nel Ha

1-m nmucte) B cToJ10en MaTpuubl (cTosder Y KOppensiinOHHOM TaOIHIIbI ).



4.2.PacyeT nporHo3HON TaOIHUIIBI.

B cTonben «aMnupuueckne 3Ha4eHUsD) MPOTHO3HOM TaOIUIbl TPAHCIIOHUPYEM
3HaYeHUs TOoBapooOopoTa B 0a30BOM Iepuoje. 3Has YpaBHEHHE THIEPOOJIBL,
HAaXOJMM BBIPOBHEHHBIC 3HAYCHHs] TOBapooOOpoTa B 0a30BOM M IMPOTHO3ZHOM
nepuoaax. PakTUYECKUE U TEOPETUUECKHUE JAHHBIE O TOBAPOOOOPOTE MO3BOJISIIOT B
rpaduueckoM BuJIE MPEACTABUTh TUHAMUKY TOBapooOopoTa. [lomyueHnHbie 3HaueHUS
TOBapOOOOpPOTa HAa MPOTHO3HBIA NEPHOJ TpaHCHOHHpYyeM B Tabiumy Nel Ha 1-m
JIUCTE.

5. IMomoOHBIM 00pa3oM pacCUMTHIBAIOTCS MPOTHO3HBIE 3HAUEHUS YACIBHOTO
noKasaresisi TOBapoOOOpOTa, YIEIbHOIO BEcCa JACLEHTPAIM30BAHHBIX IEPEBO30K,
YPOBHSI MEXaHM3alUHM IOrpy30-pa3rpy304HbIX paboT Ha 3-M, 4-M U 5-M nMcrax
cooTBeTCTBEHHO. Ha 4-M M 5-M nucTax mapaMeTpbl YpaBHEHHUs perpeccud a u b
pacCUMTBIBAIOTCS aBTOMAaTU4eCKU. I[loilydeHHBIE NIPOTHO3HBIE 3HAYEHUS BCEX
noKasarelield TpaHCHOHUPYIOTCs B Tabnuiy Nel Ha 1-m nucre.

6. IlomyueHHble 3Ha4YeHHs OO0BEMa TMEPEBO30OK HA TMPOTHO3HBIM TMEPHO
NOKa)XKUTE MPETOAABATEIIO U TIOCTIE €T0 IPOBEPKU 3aHECUTE B OJIaHK OTUETA.

7. Cornacao BapuantaMm Ne2, No3 u Ned4 3aHecUTEe HOBbIE UCXOAHBIC JaHHBIE U
MOJIyYUTE HOBBIE 3HAUYEHHSA O0bEMa MEPEBO30K Ha MPOTHO3HBIM MEPUOJ, KOTOPHIE
TaK)Ke MOCJeI0BATEIbHO 3aHECUTE B OJIaHK OTYETA.

8. [TocTpoiiTe rpaduk AMHAMUKHA 00BbEMa MEPEBO30OK IO Pe3yJibTaTaM pacdyeTa
C UICXOAHBIMH JaHHBIMU BapuaHTa No4.

Tabmuma 1. HMcxoaHble CTaTUCTUYECKHE JIaHHBIE W3MEHEHHMM MapameTpoB

o0BeMa MepeBO30K 3a UCCIIECTYyEMbIN MEePUO/T

Mokasatenb Epurmua 0O603HayeHne BA30BbIV MEPVIOA (roa)
nsmepeHns 1 2 3 4 5 6 7 8 9 10 | 11
ToBapoobopoT mnpa,.pyo. T
YaenbHbin ToHH /
nokasarenb H
ToBapoobopoTa MpApYO.
YaenbHbIn Bec
[AeueHTpanmsosa % N
HHbIX NEePeBO30K
YpoBeHb
MexaHu3auum
norpyso - % M
pasrpy3oyHbIX
pabot
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Tabmuma 2. Koppensimonnas tabmauia

X 1/X

(1/X)"2

Y/X

NajJbHEUImeM ¢

IIOJIYUYCHHBIC PE3YIIbTAThI
U3MCHAINCH aBTOMATHYCCKH.

Jlyis cocTaBlieHUsl IPOTPAMMBI, TJIe UCXOAHbBIE JaHHbIE B
tabmune Nel Oymyt uameHsTbes (cM. Tabmuisr Ne2, Ne3,
No 4), B si9eKH BCTABJIATH TOJBKO (popMyJabl!!! 4TOOHI B
W3MECHEHHEM  0a30BBIX
M0 KaXJIOMy IOKa3aTero

JIaHHBIX,

|

|

NToro:

dopmyitel pacuera KodHPUIMEHTOB YpaBHEHUS PETPecCrun

Ty . 2(1/x)%-21/x . Ty/x

nZ(1/ x)? - 21/x . £1/x

nXy/ x - Z1/x . Zy

nZ(1/ x)? - 21/x . =1/x

VYpaBHeHue runepOoJIbl s MOKa3aTelsi TOBapoo0opOoTa UMEET BU:

T=a+Db/x.

Ta6nuna 3.11pornosnas Tabnmia

T'onpr

OMIUpPUYECKIE 3HAUCHUS

Y

BeIpoBHEHHBIE
3HaueHu, Yy

[

ol N[O |01 | B W DN

[ERy
o

[N
[N

[any
N

[
w

|_\
o

=
(9]

16

Brineixennrie STYEeHKN -
pe3yJIbTaThl 0)KHJIa€MOT'0
ToBapoobopoTra Ha 12-16 r.r.

CrpouMm rpaduk IUHAMUKH TIOKa3aTejaed ToBapooOOopoTa (IMIUPUUYECKHUE

3HAYCHUA U BBIPOBHCHHBIC 3Ha‘—IeHI/IH).

3HadyeHus TOBapooOOpoTa U APYyrux mokaszarenei 3a 12, 13, 14, 15, 16 rozaw

nepeHocuM B Tabnuiy Ne 4 Ha MPOTHO3HBINA MEPUO:
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Tabmuma 4.PacueTHbie 3Ha4YeHMS (BBIPOBHEHHBIE M MPOTHO3HBIC) 00bEMa MEePEBO30K
Y €ro napameTpoB

Enunnna | 0603 BA30BbBIN [TEPHO/] [IPOrHO3HBIN IIEPHO/
Hoxasatexs e 2 415 |6 |7 |8|9|10[11]|12|13|14| 15|16
s HHE
OO6beM MEPEBO30K | THIC. TOHH Q
TosapooGopot MIpA.pyYO. T
YV nenbHbIN
MoKa3aTelib TOHH / H
TOBapooOOpoTa MIPAPYO.
VaenbHbIN BeC
JIeIeHTPATH30BaH % N
HBIX IEPEBO30K
YpoBeHb
MeXaHHU3aIHH
Horpy30 - % M
PpasTpy309HbIX
pabot

BapuaHTbI HCXOHBIX JAHHBIX VISl BHINOJHEHHS J1a00paTOPHOM padoThl Ne 2

Bapuant Ne 1

Ilepuon 1 2 3 4 5 6 7 8 9 10 11
T 20 130 | 190 | 240 | 265 | 275 | 280 | 290 | 295 | 260 | 310
H 3000 | 4000 | 4348 | 4500 | 4600 | 4700 | 4750 | 4800 | 4850 | 4950 | 5000
N 30 20 16 13 12 11,5 11 10,5 10 9,7 9,5
M 80 82 85 | 855 | 86 87 87 | 872|873 | 876 | 88
Bapuant Ne 2
[Tepuon 1 2 3 4 5 6 7 8 9 10 11
T 75 115 | 230 | 230 | 290 | 275 | 300 | 330 | 310 | 320 | 290
H 3000 | 4000 | 4348 | 4500 | 4600 | 4700 | 4750 | 4800 | 4850 | 4950 | 5000
N 30 20 16 13 12 11,5 11 10,5 10 9,7 9,5
M 80 82 85 | 855 | 86 87 87 | 872|873 | 876 | 88
BapuanTt Ne 3
[Tepuon 1 2 3 4 5 6 7 8 9 10 11
T 75 115 | 230 | 230 | 290 | 275 | 300 | 330 | 310 | 320 | 290
H 3000 | 4000 | 4348 | 4500 | 4600 | 4700 | 4750 | 4800 | 4850 | 4950 | 5000
N 40 30 20 19 20 15 14 10,5 12 7 14
M 80 82 85 90 86 88 87 87,2 90 | 87,6 95
Bapuant Ne 4
Ilepron 1 2 3 4 5 6 7 8 9 10 11
T 130 | 130 | 300 | 240 | 265 | 325 | 280 | 290 | 295 | 260 | 310
H 3000 | 4000 | 4348 | 4500 | 4600 | 4700 | 4750 | 4800 | 4850 | 4950 | 5000
N 30 20 10 10 10 10 10 10 10 10 10
M 80 82 85 | 855 86 87 87 87,2 | 87,3 | 87,6 88
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JlaGopaTtopnass padora Ne3. Pacyer BeiMUMHBI OOOPOTHBIX CpPeICTB B
3amacax MaTepHaJbHbIX PeCYpPCOB MpeanpusaTHsA

Hean padoThbl: paccunuTaTh BETUYHHY (DUHAHCOBBIX BJIOKEHUN MPEANPUSITHS B
HaJIMYHBIE 3aI1aChl MATEPUAIBHBIX PECYPCOB.

Teopusi ynpapJjieHusl 3a1acaMH MAaTEePHAJIbHO-TEXHHYECKUX PeCypCcoB
(MTP)

Ha npoun3BoACTBEHHOM MpEANpPUITHH CyIecTBYIOT Tpu Buaa MTP 3amacos: 1)
MPOU3BOJICTBEHHBIEC 3amachl, 1) 3amackl HE3aBEPIICHHOIO MPOU3BOJCTBA, 3) 3amachl
rOTOBOM NPOAYKIMH. Bce OHM IO CBOEMYy COAECPKAHUIO MMEIOT HATYypPaIbHYIO M
CTOMMOCTHYIO OLICHKY.

K npouzeoocmeennviv 3amacam Ha mnepepabaThIBAIONIMX MPEANPUATUIX
OTHOCSIT:

- CBIPbE U OCHOBHBIE MATEPUAJIBL;

- TOKynHble TnoJyhadpukaTel, TpeOylomme 3aTpar >XKUBOTO Tpyda i
MPEBPAILCHHS KX B TOTOBYIO MIPOIYKIIHIO;

- BCIIOMOTaTeNbHbIE MaTepuaibl, KOTOpble JHUOO MPUAAIOT MPOTYKIUU
HE0OXO/MMbIE€ CBOMCTBA WJIM TOBAPHBIM BUJ, TMOO CIIYXaT JUIsl yX04a 32 TEXHUKOU U
IIPOBEJICHNS] XUMUYECKUX aHAIU30B;

- TOIUTMBO U JPYTHUE BUIbI SHEPTHH;

- Tapy.

IIpon3BOACTBEHHBIE 3aMIaChl HAXOAATCS Ha OCHOBHBIX CKJIaZaxX MPEIIPUATUS U
MPEACTABIAIOT COOOW, C OJHOM CTOPOHBI, MATEPUATBHO-TEXHHUYECKYIO OCHOBY
IPOM3BOJCTBA, & C JPYroM — JEHEXKHOE BbIpaxkeHue croumoctu MTP, kortopsie
YYacTBYIOT B IPOLIECCE NMPOU3BOACTBA NMPOAYKLUHUH WM HAXOAATCS HAa CKIIAJE VIS
oOecreyeHus ero HeMpePbIBHOCTH.

K 3amacam He3aBepLIEHHOIO MPOW3BOJCTBA OTHOCAT MAaTEPHAIBHBIE PECYPCHI
MPOAYKIMIO, HAXOASAUIYIOCS B MPOU3BOACTBE U 3alacax Ha CKJIaJax LEXOB, KOTOPbIE
HAa MOMEHT pacueTa HaXOAMTCS Ha KakKoW-TMOO cTaaud M3roToBlieHUA. B Hee
BKJIFOYAETCS] B TOM UM MHOM 00beMe ctouMocTh MT pecypcoB u KOTM4EeCTBO TPyAa,
3aTpayeHHOE Ha €€ M3rOTOBJIEHUE, CTOMMOCTh MOTPEOJICHHBIX TOIJIMBHO—

9HCPICTUICCKUX PECYPCOB U T.A.
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3amachl TOTOBOM MPOAYKIIMA UMEIOT CTOMMOCTh TPOIYKIIAU, TIPOIIEIIICH BCE
CTaJiy TPOM3BOJCTBA M HUTOTOBBIH KOHTPOJIb W TOTOBOM K peamm3anuu. OHU
HaXOMATCSI HAa  CKJIaJax MOPEAnpusTHs, TA¢ TNPOAYKIUS  KOMIUIEKTYETCS,
YIaKOBBIBACTCS, TPYIIUPYETCS B MApTUH OTHPABKA U OTTPY’KAECTCI KOHEUHOMY
MOTPEOUTEITIO.

Pacuer mapameTpoB CHCTEMBI yNpaBlIeHUS 3amacaMd ¢ (UKCHPOBAHHBIM

pa3MEpoM 3aKa3a IIPOU3BOJUTCA, UCIIOJIB3YsA METOAUKY pacucTa.

Tabmuual. Tlopsimok pacdera mapamMeTpoB MOJETH YIPABICHHS 3allacaMH C

(UKCHUpPOBAHHBIM Pa3MEpPOM 3aKasza

No

i [Toka3zareinb [Topsnok pacuera

1 | IToTpeGHOCTB, IIT. HcxonHple MaHHBIC (8bluucisemcs Ha
OCHOBAHUU niana

npou3800Cmea/niana pearuzayuu)

2 | OnTumanbHBIN pa3Mep 3aKasa, HIT. Q _ [24s8
— w

3 | Bpems nocraBku, 1HU HUcxonusie IAaHHBIE (0ObIUHO
VKA3b18aemcs 8 002080pe Ha
NOCMABKY)

4 | Bo3aMO)XHOE BpeMsI 3aJIeP>KKU TIOCTaBKH, THH Hcxonuble naHHBIE (pekomeHOyemcs
bpamv pazymMHO MAKCUMATbHOE 8PeMs,
Ha Komopoe  Modicem ObImb
3a0eparcana nocmasKka)

5 | Oxwunaemoe aHeBHOE noTpedenue (r./ qens)” | [1] : KomuuecTBO pabounx gHeH

6 | Cpok pacxom0BaHUs 3aMacoB (JTHH) [2] : [5]

7 | OxugaeMoe moTpediieHne 3a BpeMs TOCTaBKH [3] - [5]

8 | MakcumanbHoe noTpebienue 3a Bpems noctaBku | ([3] + [4]) - [5]

(1T.)
9 | CrpaxoBoii 3amac (1T.) [8]1-1[71]
10 | [loporoBslii ypoBeHb 3amacos (IIT.) [9] +[7]

11 | MakcuManbHO JKeJaTelbHbIi 00beM 3amacoB | [9] + [2]
(1)

12 | Cpok pacxomoBanusi 3amacoB g0 moporosoro | ([11] —[10): [5]
ypoBHs (1HH)"

* OKpyTJIeHHE TTPOM3BOIUTCS B GOJIBIITYIO CTOPOHY

** OKpyrieHye NpoM3BOAUTCS 10 OOIIUM ITPABUIIAM.
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Pacyer mapameTpoB cHCTEMBI YOpaBlIeHUs 3amacaMd € (PUKCHPOBAHHBIM

HHTECPBAJIOM BPEMCHHU MECXKIY 3aKa3aMH IIPOMU3BOANTCS COTJIACHO METOAUKE pacydera.

Tabmuua 2. Pacuer mnapameTpoB

MOJCIN  YIIPaBJICHUA

3armacaMm C

(1)I/IKCI/Ip0BaHHBIM HHTCPBAJIOM BPpCMCHH MCIKAY 3daKad3aMHU

No
i [Tokazarens [Topsinok pacuera
1 | [TorpeOHOCTB, 1IT. HcxonHble NaHHBIE (8biucCHsiemcs Ha
OCHOBAHUU NIAAHA NPOU3BOOCMBA/NIIAHA
peanuzayui)
2 | VlHTepBai nocTaBku, JHU = Q/S, cm. dopmyny (4.1)
3 | Bpems nmocraBku, 1HU Hcxonurie IAHHBIE (0ObIUHO
VKA3bl8Aemcsl 8 002080pe HA NOCMABKY)
4 | Bo3MOXHOE BpeMs 3aJICPKKH MTOCTABKHU, THU Hcxonubie paHHBIC (pexomeHnoyemcs
bOpamv pazymMHO MAKCUMALbHOE 6PeMs,
Ha Komopoe modicem bblmb 3a0epicand
nocmaska)
5 | OxumaeMoe JHEBHOE MOTpedieHue (T./ ACHb) [1] : konmuuecTBO paboumx aHEH
6 | Oxumaemoe oTpeOIeHUE 3a BpeMs ITOCTaBKH [3] - [5]
7 | MakcumanbsHoe notpedsienue 3a Bpems noctaBku | ([3] + [4]) - [5]
(mrt.)
8 | CrpaxoBoii 3anac (1mr.) [7] - [6]
9 | MakcuMajbHO JKeJlaTeIbHbIH 00bEM 3aI1acoB [8] +[2] -5
(mT.)
10 | Pa3mep 3aka3a (mir.) [9] - Texymmii 3amac + [6]

[Tpu sToM 3 (PeKTUBHBIN UHTEPBAT BPEMEHH MEXIY 3aKa3aMU, SBIISTFOITUIICS

HCXOOJHBIM IIapaMCTPOM HaHHOﬁ MOACIH, IIpCIaracrcsa, UCXodsd U3 OIITHMAJIbLHOI'O

pa3Mepa 3aKasa.

NuTtepBan BpemeHu Mex Iy 3akazamu |, (IH.), paccunuThIBaeTCs 1o popMyIie:

1=Q/S,
rie:
Q — onTUMaNBHBINA pa3Mep 3aKasa, IT.;

S — moTpeOHOCTH, IIT./TH.

N — guciio pabouux AHEH B epuoe, IH.;

Oo011ee komMYecTBO MOCTaBok N 3a epuoa N (aH.) OyaeT paBHO:

n=N/lI.
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Pacyer HopmaTuBa 000poTHBIX cpeactB (OC) mpeanpuaTusi B TeKyleM
3anace MT pecypcoB, Nc.tek:

1. Bux i-ro MT pecypca (i =1, 2, .. ., ) mo J-my mexy (j = Nel, Ne2, . . ., k),
Mij.

2. Croumocts | T i-ro matepuana, Ci 1), pyo.

3. CpenHenHeBHBIN pacxon i-ro matepuana B nexe Ne j, Qi yj (), T -

4. O0wmwuii cpenHeTHEBHBIN pacxon i-ro matepuana, Qi g =Z Qi ij (am) » T-

5. Pacuer onTumManbHOM MapTUU MOCTABOK, i, T:

5.1. 3arpaTsl Ha mocTtaBKy 1T Marepuana i, Crocri (1 1), PYO.

5.2. T'omoBoe motpedscHKUE I-T0 MaTepuaia Mo IieXaM M Ha MPEINpPUATHH B
1esIoM (IIpHHATH B roay 365 nu.), T: Qpotei ) = Qi gumy - 365.

5.3. T'omoBsle 3aTpatsl Ha copepxkanue 1 T i-ro matepuaina, pyo., Cconi 11/ 1)
pacCYUTHIBAIOTCS IO PopMyIie:

Ceoniarim=Ciam-*i,

rje | — CTOMMOCTBH T'OJIOBOTO CoJiepkaHus 1T i-ro mMarepuwaina B % oOT
croumocty, Cj i1).

5.4. I'py30noabeMHOCTh TPAHCIIOPTA, MPHUBJIEKAEMOro sl moctaBku MT
pecypcoB, (, T: MPUHSATH XK.1. (; = 60T; aBTO. (o = 10T, Q3 = 0,5T.

5.5. Ilpunsras mocraBka Ha Cpok He Oosee yeM Ha N nHeil. Eciu nHeBHas
HOopMa pacxofa coctasisieT < 0,103 , BenmmunHa N IpUHUMAETCS paBHOM 12 nHEN.

5.6. MuHUMaNbHas CymMMapHas TMapTHs I[OCTaBKM I-T0 MaTepuana Ha
OpeAnpUSATUE, Q. min.is T, PACCUUTHIBACTCS MO TPY30IMOABEMHOCTH MPUBJIEKAEMOTO K
NIEPEBO3KE TPAHCIIOPTA, (| U 00IIEMY CpEIHETHECBHOMY pacxoay i-ro marepuania, Q
() C YYETOM CIIEAYIOLIUX YCIIOBUM:

Qi gy = 20 = mocraBka BaroHaMH 110 K.JI. FPY30II0IBEMHOCTBIO (1, T
20 > Q; (q) > 0,5 = mocraBka aBTOTPAHCIOPTOM I'PY30IOABEMHOCTBIO (2, T
Qi g < 0,5 mocraBka aBTOTPaHCIIOPTOM I'PY30IOABEMHOCTBIO (3, T (IT1)

5.7. MuHnManbHas MapTHs MOCTaBKM I-ro MaTtepuana B 1ex Ne J, Qi j mini
PACCUHMTHIBACTCS KaK JOJIS OT OOIe MOTPEeOHOCTH MPEANPUSITHS B ITOM MaTepHuae.

5.8. OnrumanbHas (pbIHOYHAS) TApTUS IIOCTaBKM I-r0  Marepuana Ha
NpeAnpusiTue, T:

- paccuUMTBIBaeTCs 3HaYEHUE (r1j 10 hopmyie:



ZCHOCTi(lT) ) Q OTP i (T)

OQnmi =

, 12
Ccoa i(1T/TOJT) (ir2)

- TI0 3HAYEHMIO (i1 ONPEACIISICTCS ONTUMAaNIbHAsI MapTHUs MTOCTAaBKU, KOTOpas
MPUHUMAETCS. PaBHOM WM KpaTHOHW JHEBHOM MOTPEOHOCTH B COOTBETCTBUHU C
IIPOU3BOJICTBEHHOM MPOTPAMMOW NpeanpusaTHsa. st 3TOro pacCuMTaHHas BEIUYMHA
Qr.ii cpaBHUBaeTcs ¢ BenuuuHON Qi (). Ecmu Qi > Qi (qm), TO 32 ONTHMANBHYIO
MapTUIO IPUHUMAETCS BETUYUHA (i y1j , OKPYTJICHHAs! B OOJIBIIYIO CTOPOHY U KpaTHas
BesmanHe Q; (). B MpOTHBHOM cilydae 3a ONTUMAJIBbHBIM pasMep NapTHH IOCTABKH
npuHUMaeTcs BesmdnHa O = Qi g -

5.9. OntuManbHas TapTUs MOCTABKH I-r0 Marepuaia B mex Ne j mpennpusrue
PACCUMTBHIBACTCS KaK JI0JIsI JHEBHOTO pacxoja 3TOro MaTepualia no JaHHOMY LIEeXY:

0 i = i ® (Qi g g / Qi o) -

6. 'omoBoii rutan 00beMa MOCTaBOK I-To MaTepuana, q i ) > Qnorei @) » T-

7. Ilpunaras nmaptus nocTaBok ((axrtudeckass) B UeX iy j mi @) T, 1 Ha
NPEANPUSATHE B IIEJIOM PACCUUTHIBACTCS IO (hOpMYyJIaM:

q ujrmi @) = (i + 9 mini)/2; (I13)

O i @) = 2 0 1 i @) - (IT4)

[Tpu pacueTe nmapTUM MOCTABKH B 11€Xa YUYUTHIBAIOTCS CIAEAYIOIIUE YCIOBUS:

Qigm=>1T = dujnmni@ paccuuteiBaercsno gopmyie (11 3)
11>Q; gy >0,1 T Q11 mmi (@)= ZHEBHOMY pacxofy X Ha 2 N, N cM. 1. 5.5
0,11 >Qium>0 = qujmmi@=AHEBHOMY pacxofy X Ha N, NcM. 1. 5.5

8. Uucio mocTaBoK, 3a UCKIIIOUEHUEM KPYIHBIX U MEJIKHUX MTOCTABOK, M;:

M; = Quorri @) / Yw) mLrmi-

9. Cpennuii HHTEpBAI MKy IMOCTaBKaMu I-ro matepuana, Tj = 365/ m;, au .

10. O0beM i-ro matepuaia B 0OOPOTHBIX CPEICTBAX MO Iexy Ne j:

Noiwj = 0 wj i @), T-

11. OC B TekyIiem 3amace i-ro MaTepuaia B mexe Ne j:

Nc jtexi = Noig - Ci a1y » pyoO.

12. OC B TekyIeM 3armace i-ro MaTepuaa o npeanpusaTHiO (10 BCEM IiexXam):

k
N ek :Z NcujTEKi , PYo.
j=1
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13. Hopmatue OC B TekylieM 3arace BCeX MaTepuasioB Mo npeanpusatuio Nc

|
TEK Nerexe = Z N rexi , pyo.

i=1

Pacyer nHopmatuBa OC B 3amacax, HaXOASIIIUXCS HA MEKIEXOBBIX
CKJIAJaX, HA CKJaJax I[exX0B M Ha padoyux Mecrax (B He3aBepPIIEHHOM
npou3BojaAcTBe mpeanpusTus), Ncyn.:

1. Bug i-ro MT pecypca (i=1, 2, .. ., ).

2. PacueT IIMTEenbHOCTH IPOU3BOACTBEHHOrO IuKaa Ty, AH.

2.1. Cpennee BpeMs MPOU3BOACTBEHHOIO Mpoliecca (TeKyIuii 3amnac) t; rp, 1H.

ty i = (2t e 1y)/K, 1H.

rae K — KoJM4YecTBO IIEXOB.

2.2. Cpeanee  Bpemss  (U3HKO-XMMHYECKOTO,  TEPMUYECKOTO U
NMEKTPOXUMHUYECKOTO MPOIECca TEXHOIOTUUECKOH 00pabOTKM MOCTYNAIOIIUX B IIeXa
MaTepHayoB U Moy (hadpruKaToB (TEXHOJIOTUYECKUN 3amac):

e = (Xt e L[j)/ K, 1H.

2.3. Cpennee BpeMsi TPaHCIOPTHUPOBKM MaTe€pUAIOB U NOTyPaOpHKaTOB
BHYTpH LIEXOB, @ TOTOBOW MPOAYKIMH Ha CKJIaJl (TPAHCIIOPTHBIN 3amac):

ts ip = (2t e 1yy)/K, AH.

2.4. Cpennee BpeMs HAKOIUIGHHMS MATepUAIIOB W MOJdypaOpUKATOB TMepen
HayajoM CJICAYIOIIEeH TEXHOJOTHYECKOM onepaliuu (00OpOTHBIM 3amac):

tymp = (2t4 P L[j)/ k, HAH.

2.5. Cpennee BpeMsi SKCHEpPTU3bl KauecTBa MaTEpHUANIOB, MOJIy(HaOpUKaTOB U
TOTOBOW MPOAYKIIUH:

ts ip = (Zts e 1y)/K, AH.

2.6. CpenHee BpeMs HaXOXJICHHUS MaTepuaioB U moiydaOpukaroB B
TrapaHTUMHOM 3amace JJisi OOECIe4YeHHs HENPEPHIBHOCTH TMPOU3BOJICTBEHHOTO
npoiiecca (CTpaxoBoi 3amnac):

torp = (21:6 P L[j)/ k, AH.

2.77. JInMTenpHOCTb MPOU3BOACTBEHHOrO 1uKia Ty, AH., paBHa:

To =t t o+ G + Unp + ts e + te e, AH.

3. Pacuer xoadunmenta napacranus 3atpat Ky 3,
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3.1. EnunoBpemenHble 3aTpathl Ha Mpou3BoACTBO Crs = Qi gy * Ci (1 1), pYyO.

3.2. Hapacraromue 3arpatsl Cysz = C; + C, + --- + C,, pyO0.,

rae C;, C,, -+, C; — BIOXKEHHbBIE CPEJICTBA, TAHHBIE B A0COJIOTHBIX E€AMHUIIA
(py0.) unu B % ot Cg 3., yIUTHIBAIOUINE YK€ MOCTYUBIINE BIOKECHUS.

3.3. 3arpartsbl, MPOU3BOAUMBIC paBHOMEpHO Kaxabiil neHb Cp = Cgs. * K (%,),
pyo.

3.4. [TIlpoumsBonactBenHas cebecrommocth wu3aenud Cppcps, pyo. TIpH
HEpPaBHOMEPHOM HapacTaHUU 3aTpaTt”.

Crp.cps. = Cp3. + C1+ Gy + - + G + Cp, pyo.

3.5. CpC,ZIHSIiI CTOUMOCTD U3ACJINA B HE3aBCPIICHHOM IIPOU3BOJACTBC!

Cis Ty + Gt +C,t, +...+C.t, +0.5C, Ty

Ceprn = , pyo.,

T ILLL

rmae Cy, Cy .., C; — pa3oBble 3arTparbl, IPOU3BOJUMBIC B TECUYCHHUE
MIPOU3BOJICTBEHHOTO LIUKJIA, PYO.;

t;, t, ..., tr — BpeMs OoT MOMEHTa MPOU3BEAEHHUS PA30BbIX 3aTPaT 10 OKOHYAHMS
MIPOU3BOJICTBEHHOTO MHKIa, MH. [IpUHATH, YTO TMepBbIE PA30BBIC 3aTpaThl ObUIH
npousBeneHbl 4epe3 15% Bpemenu Ty, BTOpBIE pa3oBbIE 3aTpaThl ObUIM
npousBeneHbl enie yepe3 20% BpemeHu Tpp, TpeTbU pa3oBble 3aTpaThl ObLIM
pou3sBeieHsl enle yepes 35% BpeMeHu Ty

3.6. Koadpduuuenra Hapactanusi 3arpaT Kys T0pd HEpaBHOMEPHOM HUX
HapacTaHuu .

Kuz = Cepun. | Crip.ces. -

4. Pacuet Hopmbl BpeMeHu o6opota OC B He3aBepIIIEHHOM MPOU3BO/JICTBE:

Hryn = Ty - Kuas, A4,

5. CpenHeqHeBHbIH pacxon i-ro martepuana, Qi gy, T (I, m.4).

6. CroumocTs 1 T i-ro Marepuana, pyo., Ci o1 (I, m.2).

9. Pacuer HopmatmBa OC B HE3aBEPIICHHOM TPOM3BOJACTBE IO I-My
Marepuany:

Nennmi=Qigm " Cian Hrumi, pyo.

* IIpu pasaomepHoM Hapactanuu 3atpaT Crp cpg. = Cg3 + Chs. , py6.

** IIpu paBHomepHom HapacTanuu 3atpat: Kyz = (Cg3. + 0,5 Cy3)/(Ces + Cy3z)
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10. Pacuer HopmatuBa OC B HE3aBEpIIEHHOM MPOU3BOJCTBE IO BCEM

MaTtepuaiaM, UCTI0JIb3yeMbIM B TPOU3BOACTBE N¢ .
' 0

Necm = > Ne s > PYO:
i=1

Pacyer HopmaTuBa OC Ha 3anacHble YaCTH M MHCTPYMEHT /ISl PEMOHTA
000py10BaHMS ¥ TPAHCIOPTHBIX cpeAcTB, Nc3un:

1. Buxg obopynoBanust V (Vv =1, 2, . . ., S): CTAaHKH TOKapHbIC, pACTOYHBIC H JIP.,
Ky3HEYHO-IIPECCOBOE 000PYJOBaHUE, TUTEHHOE 000PYI0OBAaHUE U T.J.

2. Komu4ecTBO eMHUI] I-T0 HHCTPYMEHTA (IIPUHAICKHOCTH), HEOOXOMMOTO
JUISL BBINIOJIHEHUSI OJTHOM THIOBOM PEMOHTHON omepanuu o00pyAOBaHUS V-TO BHIA,
N yrvi », €.

3. CrouMoCTb I-TO HHCTpYMEHTa (puHaIIC)KHOCTH), C ymi, pYO.

4. Pacuet HOpMBI OC Ha I-if HHCTPYMEHT (IPUHA]UIC)KHOCTD) JUTS BBITIOJIHCHHS
OJTHOW TUIIOBOM PEMOHTHOM OIIEPALIMU 10 PEMOHTY MEXAHUYECKHUX U DIEKTPUUECKUX
yacTeit 00opyaoBanus V-ro Buaa, He ymnyi -

Heymvi = N+ C v -

5. KosnuecTBO THIOBBIX PEMOHTHBIX OINEpalyMid [0 BHJIAM PEMOHTA
MEXaHUYECKUX M DIIEKTPUYECKUX 4YacTed, BBINOJHAEMBIX IIPH BOCCTAHOBIICHUU
000pyHOBaHuUs V-TrO BUAA, Npem Ejys €.

6. KonnuectBo enuuul o0opyioBaHus V-ro BUa, MOAJEKAIIETO PEMOHTY Ny,
el.

7.  KosdduuueHT  mOHMXKEHUS  KOJIMYECTBa I-TO0  MHCTpYMEHTa
(MpUHAAJIEKHOCTH ), BBOJUMBIM NMPU HAIMYUU OOJBIIOTO YMCIA B3aUMO3aMEHSEMBIX
Y OJTHOTHITHBIX JE€TajICii B 000py1oBaHuH V-T0 BUAA Kspvi ™

8. Pacuer mnorpeOHOCTM B OOOPOTHBIX CpEACTBAX HA HMHCTPYMEHT U

MPUHAJICKHOCTH JIJII PEMOHTOB 000PY/I0BaHUS BCEX BUJIOB, PYO.:

s |
NC.I/IH = ZZ (HCAI/IHvi : nPEMAEI[.vi -n, - k3I/IHvi) :

v=l i=1

etk

HpI/IMe‘-IaHI/Ie: ecimu 1 < Ny, NMmExiv < 100 ca., TO k3]/]1—[ V*a k}lET.iV = 1, eciau Ny, nMEX‘iVZ 100

el., TO Ksyn v*, kI[ET.iv =0,85.
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9. CnenuduipoBaHHas HOpMa 3araca i-ii IeTalid 10 YCIOBUSAM CHa0XCHHUS,
T.C. ICPHUOJ BPEMCHH MEX/Iy IMOCTABKaMU MJIM M3TOTOBJICHUEM I-U JIeTaIH, C y4eTOM
IUIaHA pEMOHTa 000pynoBaHus BceX BUIOB Hr ppryi, JH.

10. Cpox ciy>x0sl i-i netanu Ty, AH.

11. KonuuecTBo i-X merajeil B THIIOBOM MEXaHH3Me 00OpYAOBaHHUsS V-TO BHIA
Netvi, WIT.

12. Konn4ecTBO TUITOBBIX MEXaHU3MOB B 00OPYAOBAHUH V-TO BUAA NyEx. vi, IIT.

13. KoadduimeHT NOHMKEHHSA 3amaca I-X JeTajicii B 3aBUCHMOCTH OT
KOJIMYECTBA THIIOBBIX MEXaHU3MOB B 000pYIOBaHUH V-TO BUAA Kypr vi*.

14. Cronmocts i-if netamu Cpgryi, pyo.

15. ITorpebnocts B OC Ha 3amacHbIC i-€ JeTalu pacCYMTHIBACTCS 10 hopMyIIe:

Nesmi = Hrper /Trervi) - (Mgt vi - Mviexvi © Kgerovi ‘N "Crervi) » pyo.

16. Pacuer moTpeOHOCTH OOOpPOTHBIX CPEJCTB Ha 3amacHbIC JeTald JJIs

o0opy10BaHus BCEX BUIOB, pyoO.:
S |
NC.3,[[ = ZZ Nc.3szi .
v=l i=1l
17. O6uuit Hopmatu OC B 3UIT N 3pr, pyo.:
Nesun = Newn + Nesy

I/ICXOI[HBIG JaHHBIC JIA IIPOBCPOYHOI'O pacucTa IIPUBCACHLI B Ta6J'II/ILIe.
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HUcxonubie 1aHHbBIE

(mo Texymemy 3amacy)

Bux Croumoct 3arpatsl B py0. u % Ha CpenHeTHEBHBIN pacxop i-
MaTep.pec bl Ti-ro | mocraBky It i-ro cozepkanme It | ro marepuana B nexax Q;
ypcos, M; MaTepuaia MaTepuana, I-ro MmaTepuana, (), T

’ ,Cian Croctin Ccoiqawn Nel Ne2 Ne3

M, 494,17 1144 25,8 168,95 | 158,82 | 189,23

M, 318,59 449,16 15,5 33,9 31,87 | 37,97

M3 421,05 192,22 22,6 492,45 | 462,91 | 551,55

M,y 76,13 534,35 23,8 254,22 | 238,97 | 284,73

Ms 2513,09 365,46 11,5 121,16 1139 | 1357

Mg 1528,13 9266,63 14,2 0,13 0,12 0,15
n=12 gu.

(o 3amac. B HE3aB.IIPOU3B)
Bun JUTUTETbHOCTh MPOU3BOACTBEHHOTO IMKJIA TI0 T[eXaM
MaTepuaibHbIX (mn):
pecypcos, M; Gopu | oen | BBopwg | Woew | tsopug | oo
M; 3,8 7,8 8,6 6,2 8,4 7,3
—_ M, 8,9 15,6 11,4 9,1 13,4 9,3
S M3 4,9 16,5 11,9 11,7 13,1 11,8
S M, 11,9 11,3 12,1 11,4 11,6 11,7
= Ms 27,1 12,5 22,7 25,8 17,4 23,9
Mg 28 10,4 23,2 27,6 11,9 26,8
M; 16,8 59 16,7 13,6 14,5 16,1
~ M, 27,8 13,6 25,2 24,8 14,1 24,9
> M3 3,9 7,9 10,4 7,8 8,9 8,6
5 M, 24 3,4 23 6,7 13,2 17,9
= Ms 3.9 3 8,7 31 | 54 75
Mg 10,6 12,1 10,8 10,8 11,6 10,8
M; 3,9 6,4 4,9 4,1 51 4,7
" M, 20,2 7,2 15,2 13,9 14,5 14,1
> M3 24,7 12 20,7 16,3 12,3 19,2
5 M, 20,5 14 19,8 19,8 16,1 19,8
~ Ms | 111 [ 99 11,2 | 104 | 10,7 | 106
Mg 12,8 6 13,2 12 9,5 12,9
Bun PasoBble 3aTpaTel B %
MaTepHaTbHBIX
pecypcos, M; G ¢ Cs
M; 6,9 11,4 11,4 k= 7%
M, 4,5 9,3 11,5
M3 19,1 6,5 14,8
M,y 4,9 11,3 12,6
Ms 16 10,1 14,5
Mg 15,3 8 13,4
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(mo 3amacam 3UII)

Kous-po UIT gyt Tun. pem. | Croum- o
Nuctpyme Komn-Bo pem. onepanuii,
omep. 060p-s1 v-ro BUjA, Tb €]1. N e
HT U Nutrtvis €11, 7081 PEM.E/JL. Vi, CA.
MPUCIL. IS Cor
peMoHTa Hrg" OII
Ully; | Wlly, | WMllys pyo. OIlyy Olly, | w3
4080 18 21 19 330,74 92 10 67
I, 35 15 35 598 56 37 42
Ull3 11 18 16 362,59 26 42 39
3am. Kon-Bo I B MeX. NyeTiv,
Jenanu el Cnervis | Hrpervis | T gemvis
TUISE pyo. TTH. IH.
peMoHTa Hv1 vz Hvs
1 ? 13 28 1110697 | 64 72
L 33 ! 23 | 103884 | 112 126
42 151 38 | 5033 | 117 132
s
3ar. Koi-Bo MeX-0B, NMEXiv, Ko1-Bo peM-ro 060p., ny
Jenan IIT.
TUISt
PEMOHTA MVl Mvz Mv3 Vl V2 V3
12 18 19 31 15 30
M
39 15 38 16 16 17
M2
22 31 34 24 12 19
s

Metoauueckue peKOMEHIAIMU OOCYXJEHbl Ha 3acelaHUMH BbITYCKAIOIICH
kadenpsl U 000peHb! Y4yeHbIM coBeToM KooMEeHCKOro MHCTUTYTA.

ABTOp-COCTaBUTENB: KaH[. 9KOH. Hayk ['aBpuiioBa T.M.



