Nal=s

MUHUCTEPCTBO HAVKU 1 BBICILIEI'O OBPA3OBAHNS POCCUMCKOM ®ENEPALINA
OEJEPAIBHOE TOCYJAPCTBEHHOE BIOJ)KETHOE
OBPA3OBATEJIBHOE YUYPEKJIEHUE BBICIHIET'O OBPA3OBAHUSA
«TIOHCKOM T'OCYJIAPCTBEHHBIA TEXHUYECKW YHUBEPCUTET»

Aarry)

(DaKy.]'ILTeT «HHOBAITMOHHBIN ousHec u MCHCI>KMCHT»

Kadenpa «IxoHOMIKA U MEHEKMEHT»

METOJINYECKHWE YKA3AHMA
K BBITIOJTHEHUIO KOHTPOJIBHOUN paOOThI 110 AUCIUTIIIMHE
«MaremaTu4yeckre MOACIN B TEOPUU YIIPABICHUS»
JUTSI MATUCTPOB 3a09HON (hOPMBI O0yUeHUS
no HanpasyieHuto 38.04.02 MeHe>KMEHT

PocroB-Ha-/lony
2022 r.



CocraBurenp K.3.H., 1or. ManxacsH A.E., k.».H.. gomn. I'anonenko T.B.

PabGouas mporpamma, MeTOoIWYECKHE YKa3aHHs K KOHTPOJIbBHOW paboTe MO Kypcy
«Maremartudeckue Mojenu B Teopun yupasienus» / JII'TY. — Pocros-Ha-/lony, 2022.

MeTtonuyeckue yka3aHus BKJIIOYAIOT TpeOOBaHUS K COACPKAHUIO pabOThI, arOPUTM
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JucuuiuinHa «MaTemMaTuyeckue MOJENHM B TEOPUU YIPABICHUS SBIAIOTCA UMEET LEJbIo
JaTh CTY/JEHTaM OCHOBBI TEOPETUYECKUX 3HAHUI U MPHUKIIAIHBIX HABBIKOB NPUMEHEHUsI MaTeMaTH -
YECKUX METOJIOB U MOJENIEN K PEeIICHUI0 337a4 SKOHOMUYECKOTO Pa3BUTHUS CyOBEKTOB PHIHOUYHBIX
OTHOLICHUH MHUKPO- U MaKpOypOBHEH, B pa3paOOTKe W MPUHSATHM YIPABICHUYECKHX pEIICHUH, a
TaKXke KaK MHCTPYMEHTa Hay4HBIX MCCIEJOBAHUHN U CTPATETNYECKOTO YIIPABICHHUS.
IIpogheccuonanvuvie yeau 0c8oeHUs OUCYUNTUHDL.
Jlate OyoynuM MarucTpam 3HaHUs U MPAKTUYECKUE HaBBIKU MIPUHATUS ONTUMAJIbHBIX pellle-
HUI, OCHOBBIBAsACh Ha 3KOHOMUYECKHUX pacuerax, 00paboTKe IKOHOMHUYECKOW MH(pOpPMALUU U TIO-
CTPOEHUM ONTHUMHU3ALUOHHBIX MOJENeH.
3aoauu oucyuniunol:
— TpuoOpeTeHre HaBBIKOB MPUMEHEHNS MAaTEMAaTHUECKUX METOZ0B B MOHUTOPHHTE COIIH-
ATbHO-Y)KOHOMHYECKOTO PA3BUTHUS;
— BeisiBeHHE TUHAMUKY, TCHACHINN U KITFOYEBBIX (DakTOpOB pa3BuTHs. [lMarHOCTHKA CUTya-
LUl HEOTIPeIeIEHHOCTH U PHCKA;
—  U3y4YCHHE METOAOJIOTUYECKHX OCHOB MPUMEHEHHS YKOHOMHUKO-MAaTEeMaTHUYECKUX METOOB U
MOZEJIEH B TEOPUM YIIPABIICHUS;
— TpuoOpeTeHre HaBBIKOB MOJICIIMPOBAHMS SKOHOMHUYECKUX CUCTEM;
— IIPUMEHEHUE METO0B SJKOHOMHUKO-MAaTEMaTUYECKOI0 MOICIIMPOBAHUS K 3a/1a4aM UH-
HOBAI[MOHHOI'O PAa3BUTHS, CTPATETMYECKOTO YIIPABICHUS U XO3AMCTBEHHOM JeATEIb-
HOCTH.

TPEBOBAHHMA K O®POPMUIEHUIO U COAEPKAHUIO PABOTbBI
PaGora pomxkHa OBbITH BBINOJHEHA CTYJEHTaMH CTpOro Mo rpaduky B
COOTBETCTBUU CO CBOUM BapuaHToM. KoHTposbHas paboTa JOKHA BKIIOYATH!

1. Teopernueckuii Bonpoc 1o teme Nel, pacKpbITbIii B IOJHOM COOTBETCTBHUHM C Tpe-
6oBanusimMu. O0beM 1-3 cTpaHUIIBL.

2. Tpu npakTrueckux 3amanus no remam Ne2-4.

3. Ilocne Toro, Kak mpernoaaBareslb MpuMeT padoty 0e3 3ameuaHuii, ee HeoOX0IUMO
pa3MecTuTh B CBOEM MOPT(OINO

4. [Tpumep odopMIIEHUS TUTYJIHHOTO JIHCTA
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AJITOPUTM BbIBOPA BAPUAHTA KOHTPOJIbHOM PABOTHI

BapuaHT KOHTposbHON paboThl onpezenseTcs 1no Tadlule B 3aBUCUMOCTH OT JBYX MOCIEN -
HUX IUQP 3a4ETHON KHUKKH.

Hanpumep, nocnennue 18e udpbl 3a4eTHONW KHIWKKHU 23, cienoBaTensHo, BapuanT 23. Ho-
Mepa 3a1a4 cornacHo Taommme 1 - 7,9,1,1

Tema Net Tema Ne2

Bonpoc Ne? Bﬁonpoc Ned
Tema Ne3d Ter-ﬁa Nad
Bonpoc No6 Bonpoc Net

Tabnuna 1 — BapuanTsl 3ajaHHii Ha KOHTPOJIBHYIO paboTy

?f:;‘;; [Tocnennsist udpa 3a4€THON KHUKKH
“‘:?Tp}f‘o;f‘ 0 1 2 3 4 5 6 7 8 9
i Homepa 3apnmau
0 1 102 93 8|4 7|5 66 5|7 4/8 3|9 2|10 1
6 1|5 24 3|3 412 5|1 6|6 7|5 8|4 9|3 10
1 3 174 2,5 3|6 4]7 5,8 6|9 7/1 8|2 9|3 10
3 512 6,1 72 8/3 94 1|5 26 3|1 4|2 5
2 4 3,5 56 7|7 98 179 3|1 52 7|3 9|4 2
4 7,5 8,6 9,1 1|2 2|3 3,4 4|5 5,6 6|5 8
3 5 4/6 6,7 918 29 3/10 5|1 712 9|3 2|4 4
1 9/6 10/5 1|4 23 3,2 4|1 62 7,3 8 4 9
4 5 6/6 8,7 108 29 4/10 6|1 8|2 10/3 8|4 6
5 976 1,3 2|1 3/3 4,5 5|6 74 8|3 9|2 10
5 5 4,6 1,7 3|8 5/9 7/10 9|1 12 3|3 5|4 7
7 114 2,6 33 4|5 5,2 6|4 8|1 9|3 10]6 1
6 5 96 3,7 2|8 1]9 8&/10 7|1 6|2 5|3 4|4 3
8 2|1 3|5 4|4 5/6 6/6 7|5 9|5 94 1|6 2
7 5 26 1007 18 979 2,10 8|1 32 7|3 4|4 5
1 3,3 4,5 52 64 7,1 8|3 92 1|3 2|4 3
8 5 516 6,7 7/8 8/9 9,10 101 22 103 1|4 1
3 414 5,5 6|1 71 8/ 2 913 94 1|5 2|6 3
9 5 106 7|7 978 1]9 810 2 113 314 25 9
6 412 5|1 6|4 7|3 82 1 9/6 1|5 2|4 3




HEPEYEHDb TEOPETHYECKHUX BOIIPOCOB no teme Nel

1. [ToHATUS «ynpaBICHHUEY, KTEOPHUS YIPABJICHU» U €€ OCHOBHBIE KATETOPHUHU.

2. CTpyKTypa T€OpuH yIpaBJICHHUS.

3. B3auMocCBs3b MaTEMaTUYECKUX MOJIEJIEH U METOAUKU MPUHATUS YIPABICHUECKUX pe-
HICHUH.

4. IlonsTHE MaTEMaTUUYECKONH MOJIETH MPUHATHUS PELLIEHUI.

5. OCHOBHBIE IPUHIUIIBI MATEMATHYECKOTO MOJIETTUPOBAHMSL.

6. MaTtemaTudecKkue MOJIENIA B HAYYHBIX UCCIIEIOBAHUAX. MaTeMaTH4ecKre MOAeu O1o-
JIOTUH, YKOHOMHKE, B CTATUCTUYECKON MEXaHUKE.

7. Knaccudukarus MaTeMaTHYECKUX MOEIIEH.

8 OcoO0EHHOCTH KJTACCHUECKUX MOJIENEH 3aa4 JUHEHHOTO U HeJTMHEHHOTO TTporpam-
MHUPOBAHUSI.

9. DTtamnbl penieHns 3a1a49M JIMHEWHOTO MPOTPaMMHUPOBAHUS TPaPUIECKUM METOOM.

10. Dramsl penieHus 3a1ad HETMHEWHOTO MPOrPAMMHUPOBAHUS TPAPUUECKUM METOJOM

HNCXOAHBIE JAHHBIE JIUIS BBIIIOJIHEHUSA ITIPAKTUYECKOI'O 3ATAHUA

Tema 2. JIUHEHHBIE U HEJIMHEWHBIE MOJEJIA B TEOPUU YIIPABJIEHUA

3anauva 1.

[IBeitHas (abpuka BeITycKaeT I0OKU U OPIOKH, UCTIONB3YS IPU ATOM UMeIoLIeecs: 000py-
JIOBaHME, SIEKTPOIHEPTHIO U TKaHb. HOPMBI pacxona pecypcoB Ha 0JJHO H3JIENINE, 3a1achl THX
pPeCypcoB, a TAKXKe IIEHbl TOTOBOM MPOIYKIIMU IPUBEJCHBI HUXKE:

Pecypcol Pacxon Ha onHo uznenue | CyTOUHBIH 3amac pecypcoB
100Ka Oproku
O6opynoBaHue, gen/Jac. 2 3 600
Onextposneprus, kBr/ygac. 4 2,5 1000
TkaHb, M. 1,5 2 900
Ilena oJHOrO TOTOBOTO U3/IEINUs, THIC. PYO. 1 1,2

CyTo4HBIN CIIPOC Ha OPIOKK HUKOT/1a He npeBbimaet 150 miT.
1. CocTaBuTh MaTeEMaTUYECKYIO MOJEIb 33Ja4H
2. OnpenenuTh TUIaH MPOU3BOJICTBA MBEHHOU (habpuku, oOecrieurBaroneid MaKCUMaIbHBINA J10-
XO/I.
3. Kakoii u3 ucrnosb3yeMbIX pecypcoB sBIsieTCsl Hanbosee 1e(UIUTHBIM U Ha CKOJIBKO LIEJIeco-
00pa3HO YBEIUYHTH €ro 3arac?

3amaua 2.

Heob6xoaumo 3akpenuTh TOPrOBbIX areHTOB 32 TOPTOBBIMH TOYKAMHM TaK, YTOOBI 001IIast
eXeHEeBHAs BhIpPYUYKa OblIa MaKCUMaIbHOU. [laHHbIE O MPOU3BOAUTEIHLHOCTH TOPTOBBIX ar€HTOB
MpeNCTaBJIEHEI B TA0IHIIE:

CyMMa BBIpYYKH, [TOJTyYeHHAs! TOPTOBBIM areéHTOM, C TOPTOBOM TOYKH B A€HB (THIC.py0.)

Toprosast Touka 1 Toprosas Touka 2 Toprosas Touka 3 Toprosast Touka 4
Toprossiii arentl 18 20 19 11
Toprosbiit areHT2 14 17 19 26
ToproBeiit areHT3 16 15 13 11
ToproBerit areHT4 10 13 12 14




3amgaua 3.

®abpuka 1o MPOU3BOJICTBY UIPYIIEK BBITYCKAaET KyKOJ U MUIleK. /i ux mpou3BoacTBa
MCIIOJIB3YIOTCS MOPOJIOH M TKaHb. HOpMBI pacxoza 3TUX MaTepualioB, CyTOYHBIH 3amac, a TaKxke
LIEHbI TOTOBOM MPOIYKIIMHU IPUBEICHBI B TAOIUIIE:

HcxomHbie MaTepHraibl Hopwmbi pacxona Ha roroBoe uzaenue | CyTOUHBIN 3amac
MaTepuajoB
KyKJ1a MHUIIKA
Tkanb, M 1 1,5 900
IToposioH, k1 2 1 800
TxaHb OgHOTO U3AETHUS, PyOIH 200 300

YcTaHoBIEHO, UTO CYTOYHBIN CIIPOC HA KYKOJ He npebimaet 300mrT.
1. CocTaBuTh MaTEMaTUYECKYIO MOJIEIIb 3aJa4H.
2. OmpenenuTs MIaH NPOU3BOACTBA (padpHKu Urpyiek, 00ecreunBaroni MaKCUMaIbHbINA J10-
XOJ] OT peaau3aluu.
3. Kakoli u3 ucrnosib3yeMbIX pecypcoB sBIsieTcsl Hanbosee 1e(UIUTHBIM U Ha CKOJIBKO LIEeCo-
00pa3HO YBETUYHTH €ro 3amac?

3anava 4.

AJMMHHUCTpAIU JIepeBonepepadbaThIBAIONIETO MPEANPUATHS IPUHsIA Ha padoTy 4 uerno-
Beka. Kaxkaplit 3 HUX UMEeT pa3inyHble CHOCOOHOCTH M HAaBBIKU U 3aTpauMBaeT pa3InyHOE Bpe-
Ms1 Ha BBITIOJIHEHHE ONpe/ielIeHHOM paboThl. B HacTosiee BpeMst HEOOXOAMMO BBITIOJTHUTD 4 BU-
na pabot. Bpemst BbIMoJIHEHUSI pa0OThI KaX/IbIM paOOTHUKOM IPUBEJIEHO B TaOJIHUIIE:

PabotHuk Bpewmst BeInonHeHus, u.
Pa6ora 1 Pabota 2 Pabora 3 Pa6ora 4
M1 3 7 5 8
M2 2 4 4 5
M3 4 7 2 8
M4 9 7 3 8

TpebyeTcs Ha3HAUNTH HA KXl BUJ pabOTHI OAHOTO U3 paOOTHUKOB, TaK, YTOOBI 00-
IIee BpeMs, He0OX0IMMOe IS 3aBEPIICHHS BCEX BHOB PAaOOT, OBIII0O MHHUMAJIbHBIM.

3amaua 5.
Tpu mexapHU OCYIIECTBIISIOT €KEIHEBHBIE TIOCTaBKHU XJjie0a /Il YeThIpex Mara3uHoB. Huxe
npezcTaBieHa HHPOpPMaLUs O CIpoce Ha MPOAYKIHUIO, €€ HAIUYHH U TPAHCIIOPTHBIX M3/IEPIKKaAX.

[exapus TpaHcnOpTHBIE U3EPKKU O6ee [Ipennoxenue
Maraszun Nel Marazun Ne2 Marazun Ne3 Marazun Ne4
ITekapus Nel 1,5 2,5 1 2 700
ITexapus No2 2 3 2 1,5 650
[Texapns Ne3 1 1,5 1,5 3 800
ITorpebHOCTS, T 400 500 350 900

BrinosinuTe HayanbHOE pacipeaesieHue pecypcoB:

- METOJI0M HaWMEHBIIIEH CTOMMOCTH;

- MmetozoM Dorens.

- CPaBHUTE U3JCPKKH MOJYUYCHHBIX PaclpeesICHU U BRIOEPUTE HAMMEHBIITYIO CTOU-
MOCTb.

3angaua 6.

[Tumepus peanusyeT IpOAYKIHIO IBYMS ClIOCOOaMuU: depe3 CIyKO0y JOCTaBKH U Yepe3
ceTh nunepuid. [Ipu peanuzamum X; MHUIIBI Yepe3 CIyKO0y TOCTaBKH PAaCcX0/Ibl Ha peaTu3aIfio
coctaBmsiior X; + 2x; 2 , & TIPH TIPOJIAXKE X MUIIIBI YePE3 CETh MUIIIEPUIN PACXOIbI COCTABIISIIOT



2 . . .
x;". HaiitTu onTUManbHbIN cr1oco0 peanu3anny MU, MUHIMU3UPYIOIINH CyMMapHBIE pacxo-
b, UCTIONB3YS MeToA Jlarparnxka, eciy o0Iee YUCIIo MpeJHa3HaueHHBIX IS MTPOIaKH THIII CO-
crasisieT 4 000 mTyk.

3amaua 7.

Pemmth 3a1a4y HETMHEWHOTO IPOrPaMMUPOBAHUS TPpahUUECKUM METOJIOM, €CIIH [eIe-
Bast pyHKus f(Xi, X2) = 4X; + 5X, — max,
a OTPaHUYCHHS PECYpPCOB BBIPAKEHBI CUCTEMOW HEPABEHCTB:

X7+ % <9

X1 X2 > 4

X, X220

3anaua 8.
PemnTs 3a1a4y HEMUHEHHOTO MPOrPaMMHUPOBAHUS TPAPUUECKUM METOJIOM, €CIIH LiesIe-
Bas pynkuus f (X, X2) = 4x; + 5X, — min,
a OrpaHUYEHMS] PECYPCOB BBIPAKEHBI CUCTEMOW HEPABEHCTB:
X2+ x? <9
X| X2 > 4
X1, X2 2 0

3amaua 9.
3aBoJ peanu3yeT KoMOailHbl ABYMs CIIOCOOaMU: uepe3 IUJIEPOB U YE€pe3 CETh areHTOB.

HpI/I peanuszanuu X; KOMOAaMHOB 4epe3 TUIICPOB paCXoJbl HA pCaIn3alllui0 COCTABJIAIOT

5x; + x; 7, a npu mpojaxe X, KOMGAIHOB Yepe3 areHTOB PACXO/IbI COCTABIISIOT X2°. Haiitn or-
TUMaJIbHBIN CIIOCO0 peann3anuy KOMOaiitHOB, MUHUMH3HUPYIOIIUN CyMMapHbIe pacXo/ibl, UC-
1oJb3yst MeTo[ Jlarpanska, eciiu o01ee 4uciio npeJHa3HauYeHHbIX Ul IPO1aXu KOMOAalHOB CO-
crasisieT 500 wTyk.

3agaua 10.

3aBoJ peanu3yeT TpakTopa AByMs CIOCOOaMU: Yepe3 TUIIEPOB U Yepe3 CeTh areHTOB.
[Tpu peanuzanuu X; KOMOAHOB Yepe3 AUIEPOB PACXO/Ibl Ha PEATH3AIHMIO COCTABIISIIOT
2x; + 3x;?, a mpu mpozmaxe X, KOMOANHHOB Yepe3 areHTOB PACXObl COCTABIIOT X, . Haiitn
ONTUMATBHBIA CIIOCO0 peaTn3aiuy TPAKTOPOB, MUHUMHU3ZUPYIOIMUA CYMMapHBIE pacXo/Ibl, HC-
noJs3ys Metos1 Jlarpanxka, eciu o0Iiee Yucio MpeIHa3HauYeHHBIX ISl IPOIaXKH TPAKTOPOB CO-
crasisieT 1000 mwryxk.

Tema 3. CHEHUUAJIBHBIE D9 KOHOMUKO-MATEMATUYECKHUE MOJIEJIN. MO/IE-
JIN YIIPABJIEHUA 3AITACAMU

3anava 1.

N3BecTHO, uTO ronosoi cripoc cocrasiuseT 10 000 exn. 3aTtpatsl, CBsI3aHHBIE C JOCTaBKON
npoaykiun, pasasl 20,0 mon/en; Llena eauHuIpl mpoayKuK coctasisier 1,4 non/en.; 3aTpats
Ha cojiepkaHue 3aracoB paBHbI 40% OT 1eHb! el. NpoAyKuuu. [TocTaBuuk npeasaraeT CKUIKy
npu pazmepe naptuu ot 1 000wt 10 2 999 T — 5%, ot 3 000 wt 10 4 999 wt. - 10%, cBbIIIE 5
000 wt — 15%. OnpenenuTs ONTUMANBbHBINA pa3Mep NapTUH TOCTABKU.

3angaua 2.

N3BectHO, uTO TOA0BOM cripoc coctaiset 2 000 en., 3aTpaThl, CBI3aHHBIE C IOCTABKOU
npoaykiuu, paBusl 10,0 mon/en; eHa eUHUIBI TPOAYKIIMH cOCTaBisieT 1,2 gon/en.; 3aTpathl Ha
CoJIepXKaHue 3a1acoB paBHbI 25% oOT 11eHsbl el1. npoaykuuu. [locTaBmmk npeuiaraetT CKUIKY pu
pazmepe naptuu ot S00mT 10 999 it — 2%, ot 1 000 it 1o 1 499 mr. - 4%, ceie 1 500wT
— 5%. OnpenenuTte ONTUMaIbHBIA pa3Mep NapTUH ITOCTABKU.



3amgaua 3.

N3BecTHO, uTO rogoBoi cripoc coctasisieT 5 000 en., 3aTpathl, CBA3aHHBIE C JOCTABKOM
npoxykiuu, paBusl 10,0 n1on/en; eHa equHUIBI TPOAYKIMH cocTaBisieT 2,0 goi/e.; 3aTpaThl Ha
coJiep;kaHue 3anacoB paBHbl 20% OT 1ieHbI €. npoayKuuu. [locTaBiiuk npeagaraer CKUAaKy npu
pazmepe naptuu ot 1 000 wrt. 7o 1 999 wr. — 5%, ot 2 000 wr. g0 2 999 wr. - 10%, cBbILIE 3
000 wT. — 15%. Onpenenuts ONTUMAJIbHBIN pa3Mep NapTUU OCTABKHU.

3amaua 4.

N3BectHO, uTO TOAOBOI cripoc coctariseT 1 000 en., 3aTpaTsl, CBI3aHHBIE C IOCTAaBKOU
npoxykiuu, paBasl 100,0 gon/ex; eHa eIMHUTIBI POTYKIUU cocTaBisieT 20 moir/en.; 3aTpaTsl
Ha cojiepkaHue 3amnacoB paBHbI 10% oT 11eHsbI e, npoaykiuu. [TocTaBuuk npeiaraetT CKUIKy
npu pazmepe naptuu ot 100 wr g0 299 mt — 2%, ot 300 wrt 1o 499 wr. - 5%, cBbie 500wt
— 7%. Onpenenure oNTUMAIBHBINA pa3Mep MapTUU MTOCTABKHU.

3apaua 5.

N3BectHO, uTO rogoBoM cripoc coctaisieT 4 000 ex., 3aTpaThl, CBA3aHHBIE C TOCTABKON
npoaykiuu, paBusl 50,0 1on/en; eHa eqUHUIBI TPOAYKIMH cocTaBisieT 5,0 goi/en.; 3aTpaThl Ha
coJiep’KaHue 3aracoB paBHbI 25% OT LeHbI el1. TpoAayKuuu. [locTaBmiuk npeanaraer CKUaKy npu
pasmepe naptuu ot 1 000 wt 10 2 999 it — 5%, cebime 3000 T — 10%. Onpenenuts onTu-
MaJIbHBIN pa3Mep NapTUU MOCTABKH.

3agaua 6.

N3BecTHO, uTO TOI0BOM cripoc cocTaBisieT S00 €., 3aTpaThl, CBI3aHHbBIE C IOCTABKOM
nponykuun, paBabl 100,0 mon/en; nena equHuib npoaykiuu cocrasisier 500,0 mon/en.; 3aTpa-
THI Ha COJIEP’KaHKE 3amacoB PaBHBI 5% OT 1eHBI 1. TpoayKiuu. [TocTaBuuk nmpearaeT CKuI-
Ky npu pazmepe naptuu ot 100mr 1o 299 mwr — 5%, cBbie 300 mt — 7%. Onpenenuts onTu-
MaJIbHBIN pa3Mep MapTUu MOCTaBKHU.

3agava 7.

Ha miBeliHOM npon3BOACTBE YCTAHOBJIEHA CHCTEMA 3aKa30B ¢ (PMKCUPOBAHHBIM UHTEpBa-
nom Bpemenu 30 nHeil. 3a 3ToT nepuos pacxonyercs 12,5 kM TkaHu. TKaHb TPaTUTHCS €XKEIHEB-
HO OJIMHAKOBBIMU HapTusiMu. Bpems noctaBku coctapiusier 7 AHei. CTpaxoBoil 3anac NpuHAITO
nepxkath 20% 0T cpeITHEMECSYHOTO pacxoja TkaHu. Ha mpon3BoaCcTBE HA MOMEHT TEKYILETO 3a-
Ka3a octasioch 6,5 kM. TkaHH, y’Ke 3aKa3aHO U MOCTYNHT Ha CKJaJ B Te4eHHe 2X aHed — 3,5
KM.TKaHH. Hy’XKHO 11 3aKka3aTh TKaHb ¥ KaKOE€ KOJIUYECTBO?

3amgaua 8.

B KOHIUTEpCKOM IIeXy YCTaHOBJIEHA CHCTEMa 3aKa30B ¢ (PMKCHPOBAHHBIM WHTEPBAIOM
BpEMEHHM 7 IHEH. 3a ATOT NepUoJ1 pacxoayeTcst 52 KT MyKu. Myka TpaTUThCs €KeTHEBHO OJMHa-
KOBBIMM NapTUsAMU. Bpems nocrasku cocrasiseT 1 neHb. CTpaxoBoi 3amac NpUHATO AepKaTbh
10% ot cpennero pacxona myku. Ha npon3BoaCTBE HA MOMEHT TEKYILIETO 3aKa3a OCTaIOCh 15
Kr. Myka, KoTopas y»Ke 3aka3zaHa Ha CKJIaJ ¥ IOCTynuT B TeyeHue aHs — 15 xr. HyxHo i 3a-
Ka3aTb MyKYy ¥ KaKO€ KOJM4eCTBO?

3amaua 9.

Ha ctpoutenbHOM y4acTke yCTaHOBJICHA CUCTEMA 3aKa30B KUpIKYa ¢ GUKCUPOBAHHBIM
nHTepBanioM BpeMeHnu 10 guei. 3a atot nepuoa pacxoayercs 1 000 mryk kupnuya. Kupnny
YKJIaIbIBAIOT €KETHEBHO OJMHAKOBBIMU NapTusiMu. Bpems nocraBku coctasinser 3 qus. Ctpaxo-
BOH 3amac npuHATO Aepxkatb 20% ot cpeanero pacxoaa. Ha crpoutenbHOM yyacTke HAa MOMEHT
TEKyIIero 3akasa ocrajgoch 230 mr. kupnuya. KoindyecTBo kupnuya, KOTOPBIN YK€ 3aKa3aH U
MOCTYIUT Ha CKIaj B TedeHue 3x qHeit — 250 mryk. Hy>Ho 11 3aka3aTh KUPIAY U KaKOE KO-
YECTBO?

3agaua 10.

Ha mBeitHOM npou3BOACTBE YCTAaHOBJIEHA CHCTEMA 3aKa30B ¢ (PMKCUPOBAHHBIM HHTEpPBa-
noM Bpemenu 30 nHel. 3a 3ToT nepuos pacxonyercs 125 kM TkaHu. TkaHb TpaTUTHCS €KEAHEB-
HO OJIMHAKOBBIMU NapTusMU. Bpems noctaBku cocrasiseT 7 gHe. CTpaxoBoil 3anac NpUHATO



nepxarb 10% oT cpeqHeMecsyHOTo pacxoaa TkaHu. Ha mpou3BoacTBE HA MOMEHT TEKYIETO 3a-
Kaza octasioch 45 kM. TkaHH, y)Ke 3aKa3aHO U MOCTYIUT HA CKJIAJl B Te€UeHUE 2X AHEH — 35 KM.-
TKaHU. Hy’XHO 11 3aKka3aTh TKaHb U KaKO€ KOJIUYECTBO?

Tema 4. CTAXOCTUYECKHUE MOJEJIU B TEOPUU YIIPABJIEHUSA

3agaua 1

HuTepHeT-nipoBaiiiep B HEOOIBIIOM ropo/ie UMEET S5 BBIJICTICHHBIX KaHAJIOB 00cyKruBaHus. B
CpeZHeM Ha 00CIyKMBAaHUE OJHOTO KJIMEHTa yXOauT 25 MUHYT. B cuctemy B cpenHem nocrymna-
et 6 3aka30B B yac. Eciau cBOOOIHBIX KaHAJIOB HET, cleayeT oTka3. OnpeaenuTb XapakTepucTu-
K1 00CITy>)KHBaHUs: BEPOSATHOCTh OTKAa3a, CPEAHEE YUCIIO 3aHATHIX 0OCITy)KUBAaHUEM JIMHUHN CBSI-
34, aOCOTIOTHYIO U OTHOCUTEJIbHYIO IIPOITYCKHBIE CIOCOOHOCTH, BEPOSITHOCTH OOCITYKUBAHUSI.

3anaua 2.

Ha craHuuio TeXHH4ecKoro o0CIyKUBaHUS aBTOMOOUIIEH C MAThIO OOKCaMU €KeTHEBHO 00-
pamraetcst 10 kTueHTOB, a cpeaHee Bpems oocmyxkuBanus coctasiseT 0,2 aust. Ecnu Bce G0KCHI
3aHATHI, TO KIMEHTY OyAeT 0TKa3aHo B 00cimykuBaHuU. Paccunraiite mokazarenu 3¢¢heKTUBHO-
CTH PabOTHI CTAHIIMHM TEXHUYECKOTO 0OCITYKUBAHUS.

3anaua 3.

Ha craHuuio TeXHI4ecKoro o0CIyKUBaHUS aBTOMOOMIIEH ¢ Tpemsi O0KcaMu €XeTHEBHO 00-
pamraetcsi 6 KIIMEeHTa, a cpeHee BpeMs oocmyxuBanus cocrapiset 0,5 qus. Ecim Bce O0KCHI 3a-
HSTBI, TO KIIMEHTY OyJIeT OTKa3aHO B 00cmykuBaHuu. PaccuuTaiite nmokasarenu 3(heKTUBHOCTH
pabOTHI CTAaHITUU TEXHUYECKOTO 00CTyKMBaHUSI.

3anaua 4.

B call-ienTpe padoraer 5 onepaTopoB CBsI3U, KOTOPbIE IPUHUMAIOT 3BOHKHU. IHTEHCUBHOCTH
3BoHKOB 30 3as1B0K B uac. Oneparop oOciykuBaet 1 3asBky 3a 1 munyty. Ecnm Bce onepaTopsl
3aHATHI, 3BOHOK OYyJIET OKUAATh 00CTY>KMBAaHUS HEOTPAHUUEHHOE KOJIMUECTBO BpeMeHu. Paccun-
TaTh CPeAHEE KOJMYECTBO 3BOHKOB B OUEPEH, CPEIHEE YHUCIIO 3aHATHIX ONEPAaTOPOB U CpelIHEE
BpeMsl MpeObIBaHUS B OUEPE/IH.

3agava S.

B call-nentpe pabotaer 3 onepaTopa cBsS3HU, KOTOPbIE MPUHUMAIOT 3BOHKU. VIHTEHCHBHOCTD
3BOHKOB 40 3asBoK B uac. Onepartop obcimyxuBaet 1 3asBky 3a 1,2 MunyThl. Ecnu Bce onepato-
PBI 3aHATHI, 3BOHOK OyJIeT 0’KUAATh 00CITYKUBAaHUS HEOTPaHUUEHHOE KOJIMYECTBO BpeMeHu. Pac-
CUMTATE CpeHEE KOJUUYECTBO 3BOHKOB B OUEPEIU, CPEAHEE YHCIIO 3aHATHIX OIIEPATOPOB U
cpelHee BpeMs peObIBaHMs B OYEpPEIH.

3agaua 6.

Nmeercs cTaHuus CBSI3U C TpEMsl KaHAJIaMHW, MHTEHCUBHOCTh IIOTOKA 3asBOK 1,5 3asBKU B MUHY -
Ty, CpeHee BpeMsi 00CTy )KHBaHUS OJHOU 3asBKU 2 MUHYTHI, BCE IIOTOKU COOBITUI — MPOCTEH -

mue. Ecnu Bce kaHasbl CBSI3U 3aHATHI, TO 3asBKa OyJIeT 0KUAATh B OYepeIn A0 TeX Mop, MOKa Ka-
Hasl He ocBoOoauTcs. Halinute xapakTepucTuku 3¢ (heKTUBHOCTH CUCTEMBI.

3agaua 7.

B pacuetHoM y3iie MarazuHa camMmoo0ciaykKUBaHus paboTaroT 3 Kacchl. IHTEHCUBHOCTH BXO/IHOTO
notoka cocrapisieT 50 nokynareneil B yac. IHTeHCUBHOCTH 0OCITy KMBaHUS KaXJ10T0 Kaccupa
cocrasiseT 100 nokynarenei yac. [[nuna ouepenu He orpanndeHa. Paccunraiite mokasartenu

3¢ (PEKTUBHOCTH CUCTEMBI.

3amaua 8.



Ha Bxon neyxkanansHoit CMO ¢ HeorpaHUYEHHOW OYEePEAbI0 MOCTYMAET MOTOK 3asBOK C MHTEH-
cuBHOCTHIO 10 3asBOK B yac. Bpems oOciyxuBaHus 3aBKH OJHUM KaHAJIOM COCTaBJISIET 6 MU-
HyT. Paccunraere nmapamerpsl 3 PeKTUBHOCTD paOOTHI CUCTEMBI.

3amaua 9.

Ha Bxon narukanansHoit CMO ¢ 0TKazaMH OCTYNaeT MOTOK 3asBOK ¢ MHTEHCUBHOCTHIO 60
3asBOK B 4ac. Bpems oOcimykuBaHMs 3asBKM OHUM KaHaiioM | munyTta. Haiitu cpennee yucio
3aHATHIX KaHAJIOB CUCTEMEL.

3anaua 10.

Ha Bxon TpexkxanaibHoi CMO ¢ 0TKa3aMu OCTyIaeT MOTOK 3asiBOK C UHTEHCUBHOCTbIO 4
3asBKU B MUHYTY. Bpems oOciyxuBanus 3asBku onHuM KaHaioMm 0,1 munyTsl. Haiitu
MOKa3aTesiu paboThl CUCTEMBI.

IPUMEPBI BBIIIOJIHEHUA ITPAKTHYECKOI'O 3AJTAHUA

IIpumeps! pemienus 3a1a4 1o reme 2:

Ilpumep 1.1.
[IBeitnas abpuka BITyCcKaeT I00KHU U OPIOKHU, UCIIONb3Ys IPU ATOM UMEIOIIEeCs

000pyi0BaHKE, MEKTPOIHEPTHIO U TKaHb. HOpMBI pacxosia pecypcoB Ha OJTHO U3ZEIHE, 3a1achl
ATHX PECYPCOB, a TAKXKE LIEHBI TOTOBOM MPOAYKLUNHU IpHUBEIeHbI HUXke. CyTOUHBIHN CIIpOC Ha
OpIOKH He MpeBbIaeT 18mT.

[IpousBoxacTBeHHble paxkropsl | Pacxonsl Ha 1 roroBoe u3ne- | MakcuMalibHO BO3-
JINC MOXXHOU CYTOYHBIN
Oprok FOOKH Janac
Tkaub, M 1,5 2 42
TpymoemkocTs, gen/gac 3 2 60
Haxmagueie pacxosl, pyo. 5 5 200
Hena 1 m3nemus, pyo. 60 50

1. TpeOyeTcst yCTaHOBUTH KOJMUYECTBO OPIOK U 000K, KOTOPbIE HY>KHO CIIUTH 3a CYTKH, €CIH
M3BECTHBI 3aTPAThl Ha MONIMB 3THX M3/IETHH U UX [IEHa pPealn3aliy Ha peHKe. Joxox
JIOJDKEH OBITh MAaKCHMAJIbHBIM

2. Ha CKOIbKO MOYKHO YBEITMUUTH 3aIac KaKIO0Tro pecypca [Uisl yaydIIeH s TOTy4YeHHOTO
ONITUMAJILHOTO 3HAYeHUS 1eneBoi pyHkiym f?

3. ¥YBenuueHue o0ObemMa Kakoro pecypca Hanbosee BIroHO?
4. B kakux npeznenax J0MyCTUMO U3MEHEHHE IIeH Ha | u3ienus, 4ToObl MPOU3BOICTBEHHAS
MporpamMma ocTajiach NpexxHen?

Pewenue:
[Tpon3BoacTBeHHAs (PYHKIUS UMEET TMHEHHBIN BUT:
f(x1,x2) = 60x; + 50x, — max
1,5X1 + 2X2 S 42

3x; +2x, <60

5x; +5x2 <200

X1 S 1 8

X1, X2 Z 0

CrnemoBaTenbHO IMEEM 3aJ1ady JTMHEHHOTO MPOrPaMMHUPOBAHUS.
Pewum 3a0auy epagpuueckum cnocobom

Tlocmpoum MHO20Y201bHUK peuteHUlL:

Buipaszum x; uepes x;:



3

[ e<21- 7 xi(1)

%< 30- 7 x1 (2

ﬂ‘ X2§40-X1 (3)
L x1< 18 (4)
L x1>0,%>0

2. Illocmpoum epaghuxu gynkyuii:
[ e=21- % X1 (1)

x=30- 3x()

Xy = 40 - Xj (3)
Cxi= 18(4)
A xo I'padpnueckoe n3o6pakeHne NPOCTPAHCTBA PelIeHUIl 3a1a4H
40
“)
Max (12,12) = 12*60 + 12*50 = 1320p
B
21
C(17712
\
A 2 tH ) >
E
0 20 28 40

MHOroyroJapHHUK pelIeHui 3alaHHol crucTeMbl sBiseTcs Gurypa ¢ BepurmHamMu ABCD, rre
A — umeet xoopaunary (0;0)

B — touka nepeceuenus npsamoii (1) ¢ ocsro opauHar 1 umeeT koopauHatsl (0; 21)

C — Touka nepeceueHny npsamMeIx (1) u (2)

D — Touka nepeceyeHus npsamoii (2) u npsamoii (4)

E — touka nepeceuenus npsmoii (4) u ocu abcucc u umeeT KoopauHarsl (18;0)

Haitnem xoopaunarel Touek C u D:
1. Ilepeceuenunem npsmoii (1) u npsimoit (2) siBistercs Touka C. [IpupaBHsieM ypaBHEHUs MPSIMBIX

(1)1 (2):
20- 7 xi =30-75 x

x; = 12, IloacTaBum monyueHHOE 3HaYeHUE B ypaBHeHHE (1) min (2) — momydum
3HaUeHUe X> = 12
Tak koopauHara Touku C (12;12)

2. IlepeceuenueM npsimoit (2) u mpsimoii (4) siBisieTcs Touka D.



X, = 18. IloncTaBuM 3TO 3HAYCHHUE B YpaBHEHUE MPSAMOH (2) — MOIyIuM: X, = 3

Koopaunara touku D (18;3)

Tak kak f(x) = 60x; + 50x,, To 3Ha4eHNE PYHKIIUN B TOUKE

Af(0;0)=0

B f(0;21) =1 050

Cfi2,12) =1320

Df(18;3) =1230

Ef(18;0) =1080

Taxk, maxcumanvroe 3nauenue ynxkyus F(x) npunumaem ¢ mouxe C ¢ koopounamamu
(12;12) . CnedosamenvbHo onmumManbHulil NIAH npouzsoocmaa : einyck 12 oprox u 12 1060k @
cymxku

OrnpenenuM, Ha CKOJIBKO MOYKHO YBEJIMUUTB 3aI1ac KaXKJI0r0 pecypca Juist
YAYUIICHUS MTOJIy9eHHOTO ONTUMAIBHOTO 3HAUCHUS 11esIeBON GyHKIwH 7

X2 H3mMeHeHne CyTOYHOTIO0 3anaca TKAHH
4
0 4) Max f(0,30)
MakcumanbHO JOIyCTUMBINM CyTOUHBIN 3a11ac TKaHU:
M 1,5%0 +2*30 = 60m

Tak, 3amac TKaH{ MOXKHO YBEIUYUTH Ha
60M — 42m = 18Mm

2Ef Hoxon cocraut = 0*60 + 30*50 = 1500 p.
IIpupoct noxona = 180p.

(%)

12,1p)

v

A H3menenne cyrounoro ¢gonna padoyero BpeMeHn
4
40 &)
2"
B
21 2
A X
o © “ Xi
)
Max f(12,12)
Tpebyemast BelTMUMHA CyTOYHBIX HAKJIAIHBIX PACXOJOB!
B P 5*%12+5*12 = 120py6
21 Tak, CHUKEHHUE CYTOUHBIX PaCcXO/I0B
120 — 200 = -80p
Hoxoxn cocraBut = 12*%60 + 12*50 = 1320 p
[Ipupoct moxoma = 0 p

v

A 3
E /
0 20 28 40 X



X2 H3meHenne cnpoca Ha OprOKH

40, 4
)
B \
21
2,1p)
D

APe3yJ1bTaTbllgp0]}g)1 ﬁHOFO(l;lCCJIeL[OB %—ll/lﬂ MO?KHO CBE€CTH B Taﬁ.]'[l/llly:
0 28) 4 X1

Pecypcel Tun pecypcos MakcuManbHOe U3MEHEeHUe | MakcuMalbHO U3MEHEHUE 10X0a
3araca pecypcos OT peam3aluy, p.
1 JedunmrHbrii 60 —42 =18 m. 1500 — 1320 = 180 p.
2 HedunTHbrii 69 — 60 =9 gen/ yac 1455 — 1320 =15 p.
3 N30BITOuHbII 120 — 200 = -80 py©. 1320 — 1320 =0p.
4 Henedunurabrit 12 -18 =- 6 mr 1320 -1320 = 0p

Takum 06pa3zom, 3amac pecypca 1 (TKaHb) MOXKHO YBEJIMUUTH HA 18 M., YTO IPUBAET K POCTOY
noxona Ha 180p. 3amac pecypca 2 (TpyA0eMKOCTh) MOKHO YBEIHUUTh Ha 9 den/dac, 94To
MpUBEIET K pocTy Aoxona 15p. 3amac Pecypca 3 (HakiamHbie pacxo/abl) MOXXHO YMEIIBIITUTh Ha
80 py0 6e3 ymiep6a s mpou3BoacTBa. Ecnu cripoc Ha OprOKK CHU3UTCS Ha OIIT B CyTKU — 3TO
TakK)ke He MPUHECeT HUKAKOTo yiiepOa mpou3BOICTRY.

[TycTh IEHHOCTD JOTIOJHUTEIBHON eIUHHIIBI pecypca i — Y . Torna BenmuunHa y
OTIpeeNAeTCS U3 COOTHOIIEHHUS:
yi= MakCHMaJbHOE MPHUpAIICHIE ONTUMAILHOTHO 3HaueHus goxona F / MakcumansHO
JIOITYCTUMBIN MPUPOCT pecypcea |

180 pys

Tak, yennocms nepgozo pecypca =y;=  18u = 10 py6/m

Ilennocms emopozo pecypca y; = Ouly = 15 py6/uen-uac

Taxkum 00pa3om, 11es1eco00pa3HO YBEINYHUTH 3aI1ac BTOPOTO pecypca, Tak Kak ero yBeJInueHHe Ha
| eavHUIly TPUBOIUT K POCTYy Joxona Ha 15 pyo.

Omnpeneanm, B kakux npeaeax 10nycTUMO U3MeHeHNe LeH Ha 1 n3aeans, 4To0bl
NMPOW3BOJACTBEHHAS MPOrPAMMAa 0CTAJIACH MPeKHel?

HOCTpOI/IM Fpa(i)I/IK Haren I.ICJ'ICBOI71 (bYHKI_II/II/IZ
F= 60X1 + 50X2



Tak, rpaduKoM 1eneBoi PyHKINH SBISETCS MPsSMasi, IPOXOSINAs Yepe3 ONTHMAIbHYIO TOUKY
C(12,12).
ITpsimas nepecekaer och opauHar B Touke (0;26,4),

ock abcrucce B Touke (22;0)

A x;
40 “
)
2
26,
F=60X1 +50x2
B2l
C
3
)
A N a >
EXN N 28 g

0 X1

[Tpu u3menennu C; u C, rpaduk neiaeBoi GyHKIIUHN BpaIiaeTcst BOKpYT Touku C:

Ecnu C, yBennuuaercs wiu C, yMeHbIIaeTCs, psiMasi BpalaeTcs 10 YaCOBOW CTPEJIKE

Ecnu C, ymensmaercs uiu C, yBeIn4uBaeTcsl, psiMasi BpalaeTcs IPOTUB YaCOBOM CTPEIKU
Brruucium rpaHuiibl KHTEPBAIOB BO3MOXKHBIX Kosiebanuii C; u C,, mpu kotopsix C ocTaHeTcs
ONTUMAJIbHOM.

3adukcupyem C, = 50, Toraa mneneBast PyHKITUS:

F .l )
3p X1, THe 3 TAaHIEHC yIvia HakjioHa mpsiMoi (1)

C1X1 + 50X2= F, X2 =

[
]

30

Touxa C Oyner ocTaBaTbcs ONITUMAIBHOM JI0 TEX MOP, OKA HAKJIOH MPSIMOM HE BBIMJET 32
MIPEIeIIbl, ONpenesiieMble HaKJIOHAMU TIPSIMBIX orpanndeHuit (1) u (2)
;

TaHreHc yria HakiIoHa Juig npsamoii (1) paBen 4 ,

-~

JUIS TIpAMOiA (2) paBeH

A X2

40

X

A XX 28w

0

Ornpenenum auanasoH KojieOaHuH Ci:



CI 3

s = a4 , tormac;=37,5
ci 3
sp = r,rtormac, =75

Taxum 06pa3oM HHTEpBaI U3MEHEHHUSI C1,B KOTOPOM TOUKA C — €IMHCTBEHHAs ONTUMAabHas,
onpenensiercs HepaBeHctsoMm 37,5 < ¢, <75

3adukcupyem c,= 60, Torma eneBas GyHKINS:

F= 60X1 + CX»

F &0
X2 = Co e X1
Gi 3
2 = 2 ,a=40
ao 3
s = 4 ,02:80

Takum 00pa3oM HUHTEPBaAT U3MEHEHHS C2,B KOTOPOM TOUKA C — €AMHCTBEHHAs ONTUMAJbHA,
onpenensiercss HepaBeHCTBOM 40 < ¢, < 80

Kaxk Tonbko ¢; = 37,51011., pecypc (2) cTaHOBUTCS HeA€(PULIUTHBIM. T. €., €CIIU AOXOA OT
MPOJAKH OJHUX OPIOK CTaHET MeHbIe 37,5 M0J1., HaJlo IepecMaTpuBaTh CyTOYHYIO
IIPOU3BOACTBEHHYIO ITporpaMMy. Teneps X; =21, x2 =0

Korna 3nauenue C, npeBBICUT 75 AOMII., CyTOYHAs! IPOU3BOACTBEHHAS MTpOrpaMMa OyaeT
npeaycMarpuBath 18 Oprok u 3 1000K (ONTUMaNIBHBIN IJIaH — Touka D)

Ipumep 1.2.

Tpu mocTaBIIMKA MOCTABIIAIOT MPOYKIUIO B TPH MarasuHa. VM3aep KKy TpaHCIIOPTHPOB-
KU HpOI[yKI_II/II/I C TOpFOBLIX CKJIa0B B Mara3smHbl, HAJIMYUC HpOI[yKLII/II/I Ha CKJIaJgax " HOTpCGHO-
CTH Mara3vHOB IIPHUBEJICHBI B CJICAYIOICH Ta0HIIe:

I[MTocTaBmnuk TpaHcropT. H3OePKKIT 171 OO0nniii oobeM
MarasHiHOB, V.€. 338 €IHHHILY IIP eIIOAKSHIIS
A B C
P 10 20 5 S
Q 2 10 8 4
R 1 20 7 8
O6muii oobem
3 5 6
cmpoca

1. TpeOyeTcst HAlTH pachpeeieHue MePEBO30K, MO3BOJISIONICE CBECTH K MUHUMYMY 00-
II1Ee TPAHCTIOPTHBIC U3ACPKKH MeTo10M Doreris.
2. PaccunTaiiTe TpaHCIIOPTHBIC U3CPIKKHU JJIsl KaX10ro pacnpeneneHus. Kakoe pacrpe-
nenenue Hanboee Y3PPHEeKTUBHO?

IlocTaBmmk TpaHCTIOPT. U3ASPIKKII 111 O0uii odpeM
MarasHnHOB, y.€. 3a €IHHIIY IPe/I0AKCHI PemeHue .
: A f) S e CocraBuM cOaIaHCUPOBAHHYO
10 2 5 0

9 5 o < 5 3 TPAHCIIOPTHYIO TaOIUILY:

R 1 20 7 0 8
OO6muii 06bem 3 s 6 . 21
cmpoca




HauanpHoe pacnpeacii€cHuC nNepeBO30K, MOJTYYCHHOC METOJ0OM ®orens

Ilposepka na onmumanvnocmo
ITpoBepka Ha4aJIbHOTO pacHpeesIeHns NEPEBO30K Ha onTuManbHOoCcTh — Metonx MOJAU nin
Mertoa noTeHuaI0B

TeHeBbIe IEHBI 715 KaKI0U MycTol (He0a3UCHOI) KIIETKU MOKHO HaWTH U3 COOTHOILIECHUSI:
Si=cij— (ui+v)

Ioeu — KOMnoHerma, coomeemcmeyrouiasl cmpoke,

v,— RomMnoHenma, coomeemcmeyowas cmonoyy
i, ] — HOMep cmpoKu u cmonoya

Ecnu Bce TeHEeBBIE 1IEHBI MTOIOKUTENBHBI HIIA PaBHBI HYIIO (S > 0), To penieHue
ONTUMAJIEHO

C 13 =35 = u; + v;ona sanonnennoui kiemxu (P, C)

C 14 =0 = u; + v, 0na 3anonuennou kiemxu (P, puxmuesnwiii)

Cs3 = 7 = u3 + v; 04 sanonnennou kiemku (R,C)

Cs; = 1 = u3 + v; ona 3anonuennoii kiemku (R,A)

Cs> = 20 = u; + v, ona 3anonnennou kiemxu (R,B)

Cy; = 10 = u; + v, 0na 3anonnennot knemxu (Q,B)

Ilycmo u; = 0. Cneoosamenvro v; =3, vi=0, us =2, v; =-1, v»=18, u» =-8

Iloocmasum nonyuennvle 3uavenus 6 S =c — (U +V ) u nonyuum menegwle YeHbl:
Sy =10— (0 + (-1)) = +11 ons nycmoti xnerhku (P, 4) J

S12=20— (0 + 18) = +2 ona nycmou kremxu (P, B)

Sy =2-(-8— 1) = +11 ona nycmoii knemxu (Q A)

S =8- (-8 +5) = +11 ona nycmou knemxu (Q, C)

S>4=0- (-8 + 0) = +8 ona nycmou knemku (Q, pukmusHwiti)

S5 =0— (2 + 0) = -2 ona nycmoui knemxu (R, ¢huxmusnwiii)

[Tony4yeHHBIC 3HAUCHUS 3aHOCATCS B TPAHCIIOPTHYIO TaOJIHITY:

IIpumenenne merona MO/IU st NpoBepKH HA ONITHMAJIBHOCTH HAYAJIbHOTO
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ITpoBepuM aHHOE pelIeHKEe Ha ONTUMaIbHOCTh MeToroM MOJIN:

C;3=5=u;+v; nonoocumu; = 0, moeoa vi=135
C14=0=u1+v4 V4:0
C34:0:M3+V4 M3:0
C31:1:M3+V1 V/:]
ng=20=u3+\/2 V2:20
C22=10=u2+v; u2=-10

Tak, TeHeBBIE IIEHBI COOTBETCTBYIOIIUE ITyCTHIM KJIETKaM Oy/IyT paBHBI:

St :]0—(0+1) =49

Si=20—(0+20)= 0

S21:2-(-10+1):+]]

Su=8-(-10+5) =+ 13

S=0-(-10+0)=+10

Su=7—(0+5)=+2

T. K. HU OAHO U3 3HAUYEHUU TEHEBBIX ICH HC OTPUIATCIIbHO, ITOJIYUYCHHOC PCHICHUC
SABJISICTCA OIITUMAJIbHBIM

MuHuMaabHass CTOUMOCTh paBHa:

101 + (4(-2)) = 93

IIpumepsl penrenns 3aga4 no reme 3:

LIpumep 2.1

Pemmte 3a1a4y HEMUHEHHOTO MPOTPAMMHUPOBAHUS TPAPUUECKIM METOJIOM, €CIIH IIeIe-
Bas (pynkuus f = 2x; + 3x, — max (min)
a OrpaHHYCHHS PECYPCOB BBIPAKECHBI CHCTEMOW HEPABEHCTB!



X2+x° <16
X1 X2> 3
X, X2 > 0

Pewenue:
[TocTtopoum Ha rIockucTH X;0X, 001aCTh TOMYCTHUMBIX PELICHUI

i W L

)(25-

Orpanunuenus x; > 0, X, > 0 BbIAENAIOT HA INIOCKOCTH X;OX, NEPBYIO YETBEPTH. | panu-
e} MOJTyNIIOCKOCTH, COOTBETCTBYIOLIEH MEPBOMY OTPaHUUEHUIO SBJISETCS runepoona X» = 3/X;.
HepaBeHCTBO BBIMOIHSETCS JIS TOUEK, JICKAIUX BhIIIE TUIepOoibl. ['paHuiieil momymiocKoCcTH,
OIpeieNIsIEMO BTOPBIM OIpaHUYEHUEM, SIBJISIETCS OKPYKHOCTh ¢ IeHTpoM B Touke (0;0) u pagu-
YCOM, PaBHBIM 4.

@DyHKIUSA BO3PACTAET B HAIIPABIECHUH BEKTOPAa-HOPMAJIM N ¢ KoopanHaTaMu (2;3), u ee
JIMHUW YPOBHS PACIIOJIOKEHBI MEPIICHUKYIISIPHO BEKTOPY HOpMaiH n. TakuMm 00pa3oM, MakcH-
MYM JOCTUraeTcsi B TOUKE A, a MUHMMYM B Touke B.

3aMeTHM, 4TO B TOUKE A COBIIAJAIOT TAHI'€HCHI YIJIOB HAKJIOHA KacaTeJIbHON K OKPYXHO-
CTH
X1 >+ X2 2= 16 u npamoii 2x; + 3x, = C; k ocu Ox;. TaHI€HCHI YIJIOB HAKJIOHA KACATENILHOM 1
npAMoit k ocu OX; OnpeAesstoTCs 3HAYCHUSIMU IPOU3BOIHBIX 110 X| COOTBETCTBYIOIUX (DYHK-
1005028

s mpsimoid x, = - 2/3 x; + C1/3 Tanrenc yria HakioHa paBeH (-2/3). [Iponuddepenim-
PYEM BBIpaXKEHHE X;° + X,> = 16 Kak HessBHYIO (DyHKIMIO OT X;. B utore Berancianm

2X1 + 2X2-X'2 = 0, X'Q = - X1/X2
HpI/IpaBHI/IBaeM 3HA4YCHHA TaHI'CHCOB, OTKYyJa I10JIy4yacM
- X1/X2 = -2/3, 3X1 — 2X2 = 0

K sTomy ypaBHEHUIO 10OaBUM YpaBHEHHE OKPY>KHOCTH, KOTOPOM MPUHAJICIKHUT TOUKA
A. Tlommyyaem cuctemMy ypaBHEHUM:

3x; — 2x,=0;
X12 + Xzz = 16

PemnB cucremy ypaBHEHUH, HalZeM ONITUMAJIBHOE PEILICHUE:



xi=12/73, x2=12/713, fuu=52/3
AHaJOTMYHO ONpEAEIMM KOOPAMHATY TOYKU B, B KOTOpO# TaHreHC yria HakJIoHa K ocu Ox;
npsaAMoii 2X; + 3x, = C, COBIaaeT ¢ TAHT€HCOM YTIJla HaKJIOHA KacaTelbHOH K pyHKuuu X1-x2 =

3.
[Tony4yaem ypaBHEeHUE
3/x1% = -2/3

BTOpbIM COOTHOIIEHHEM JUI HAXOXKACHHU KOOPINHAT TOUYKH SIBJISICTCS YPABHEHHE T'H-
nepO0JIbl, KOTOPOW MPUHAAJIEKUT TOUKa B:

3/x2=-2/3
x1-x2=3.

W3 nocnegHeit CUCTEMBI yPaBHEHUN HAlIEM ONTUMAJIbHOE PELICHUE, COOTBETCTBYIOLLEE
MHUHHMaJIbHOMY 3Ha4€HHUIO f,

x1=3/02, x=02, fun=12/2

Hpumep 2.2.
®dupma peanusyeT aBTOMOOUIIHN IByMs CIIOCOOaMU: Yepe3 Mara3uH U 4epe3 TOPrOBBIX

areHToB. [Ipu peanuzanuu X; aBTOMOOHMIIEH Yyepe3 Mara3uH pacXobl Ha Pean3alnio COCTaB-
2 .
0T 4 X; + X; ©, a Ipu mpoJiake X, aBTOMOOWIIEH Yepe3 TOPrOBhIX areHTOB PacXOJIbl COCTaB-

2 . . . .
JS0T X2° y.e. HaliTh onTUMaibHBIN cIOCO0 peaau3aiii aBTOMOOUIIEH, MUHUMU3HPYIOIIUHA CyM-
MapHBIE€ PacXO/Ibl, UCIIONB3Ysl MeTO Jlarpanska, eciu o0I1ee Ynucio MpeHa3HauYeHHbBIX IS TIPO-
naxu aBromoOunei cocrapisieT 200 mTyK.

Pewenue:

CocTaBuM MaTeMaTHYECKYy MOJEIb 3aJauH.

Llenbro ABISETCS MUHUMU3AIUS CyMMapHBIX pacxooB R = 4x; + x,* + x,°.

VYnpasmnstonye nepeMeHHble — 3TO YKCIO0 aBTOMOOWIIEH, pean3yeMbIX MEePBhIM U
BTOPBIM CIIOCOOOM: X H X», COOTBETCTBEHHO ( Bcero 200 mTyk).

OKOHYATEIBbHO MaTeMaTuyecKasi MOJENb UMEET CIEAYIOIINI BUI:

R= 4X1 + X12 + X22 — min.

X1 + Xy = 200,

X > 0, Xy > 0.

Jns pemeHus 3a1auu BOCIOJIB3YyEMCSl METOJIOM MHOUTeENeH Jlarpanxka.
O®Oynknus Jlarpanxa UMeeT BUT:
F (Xl, X2, 7\‘) = 4X1 + X12 + X22+ k (200 — X1~ Xz).
Haiinem gactHble mpon3BoHbIe PYHKIIMU F MO mepeMeHHbIM X, X, U A U IPUPABHSAECM
UX K HyZi10. [Tonyunm ciie1yronyro CucTeMy ypaBHEHUM:

OF /0x,=2x;+4- AL=0;
OF / 0x,=2%x, - A=0;
OF/0A=200-x,- x,=0;

Pemras cucremy ypaBHeHUH, HaliieM
x;1 =99, x, =101, A =202, f(x;,x,)=20398.



IIpumep pemenns 3agauum 3:

HpeI[HpI/ISITI/Ie MOJIb3YyCTCA AUCKOHTHBIMU CKUAKAMHU IJIA OITOBBIX HOKYHaTeJIef/’I. I[I/IC-
KOHTHO€ pacirCaHue MpecacTaBJICHO B Ta6J'II/IHe 1

Howmep nuckonrta | Jluckontrpyemoe KomuuectBo | Jluckont, % | JluckouTHas 1ieHa, P, $
1 Ot 0 10 999 0 5

2 1000 — 1999 4 4,8

3 2 000 u BBIIIIE 5 4,75

3arpatsl 3aka3a (S) coctaBistoT $ 49 Ha 3akas3;

ronoBoi crpoc (D) pasen 5000 ex. ToBapa,

TEKyIIIHe 3aTpaThl 3araca U3MEHSIOTCA B MPOLIEHTE OT CTOMMOCTH I, KoTophIit paBeH 20
% OT LIEHBI

Pewenue:

Onpenennm, Kakoe 3aKa3plBaeMOe KOJIMYECTBO MUHUMU3UPYET 0O0IIMe 3aTpaThl 3amaca.

1. st kaXa0ro 3HAYEHHS JUCKOHTA PAacCUYMTHIBAEM BeMHMUUHY Q, HUCTIONB3ys CIeayro-
mee ypaBHenue Q* =sqr(2-D - S/1:P).

3nech 3arpatel xpaHeHusi (H = [-P) BeipakeHbl B Buze mpolieHTa [ OT 1IeHbI €IUHHUILIBI
npoaykTa P BMecTo Toro, 4ToObl paccMaTpuBaTh UX KakK MOCTOSHHYIO BETUYHUHY, TPUXOISAIIYO -
¢4 Ha eIMHUIY ITpoaykTa B roa H.

QI* =sqr (2:5000-49/0.2-5.0) = 700 en.

Q2* =sqr (2:5000-49/0.2-4.8) = 714 en.

Q3* =sqr (2:5000-49/0.2-4.75) =718 en.

2. TlpousBeaem pacyeTr IUIsl BCEX 3aKa3bIBAEMBIX KOJIMYECTB, UCTOJIb3Ysl ypaBHEHHUs OOIIUX 3a-
Tpar. Pe3ynbTar npencrasicH B Ta0HIy 2:

Homep |Llena emmnm-|3aka3piBaeMoe |['omoBele  3a-|['omoBwle 3a-|l'omoBple 3a- | O0mume 3a-
Jc- b1, § KOJIMYECTBO, |TpaThl Ha TO-|TPAThl HA 3a- | TPAThl XpaHe- | Tpathl, $
KOHTa T Bap, $ ka3, $ Husg $

1 5.00 700 25000 350 350 25700

2 4.80 1000 24000 245 480 24 725

3 4.75 2000 23750 122.5 950 24 822.5

3. Otbepem 10 Q *, KOTOPOE COOTBETCTBYET CAMBIM HH3KUM 0OIINM 3aTtpataM. CoriiacHO
JIAaHHBIM TaOJUIIBI 2, 3TO 3aKa3, paBHbIA 1000 e.

IIpumep pewieHusi 3a1a4 1o reme 4:

IHpumep 4.1

I/ISBGCTHO, YTO 3as1BKH Ha Teﬂe(i)OHHBIG MMEPCroBOPLI IMOCTYIIAKOT C UHTCHCUB -
HOCTBIO A =90 SaﬂBOK/‘{aC, a CpCaHsA MMPOOOJLKUTCIBHOCTE Pa3roBopa 1o TCJIC-

dony Los = 2 vun. Omnpenenuts mokaszarenu d¢dexruBHocTn CMO npu HanmUIum

OOHOI'0 HOMCpa.



Pewenue. HTEHCUBHOCTBH TOTOKA 00CITY>)KMBaHUN OyJIeT paBHa:
1

u=1/t,s=05muat =05—=105 : = 30 gac™

&

1
MHH =Hac

po 30
A+pu  90+30

0 = =025

1)
T.C. B CPCAHCM TOJIBKO 25 % MMOCTyHaromux 3as4ABOK OCYIINCCTBAT IMCPCTOBOPLI I10

Tene@oHy. COOTBETCTBEHHO BEPOSATHOCTh OTKa3a B OOCIYKMBAaHUU COCTABUT, CO-

riacHo (5.11)
b A 90
°TK " A4u 9043

AOcosioTHas1 NponycKHas cnocoonocts CMO
A-p 90-30 995

“A+p 90+ 30

T.€. B CpelHEM B 4ac OymyT oOciyxeHbl 22,5 3asBKHU Ha meperoBopbl. O4eBUIHO,

YTO MPU HAJTUYUHU TOJIBKO OJHOTO TenedonHoro Homepa CMO OyneTt mioxo crpas-

JIATBCA C TIOTOKOM 3asBOK.

Ilpumep 4.2.

Kommepueckas ¢upma 3aHMMAETCS TOCPETHUYECKON JAESITEIBHOCTHIO 10
poJlaXke aBTOMOOUIIEH M OCYIIECTBIISIET YaCTh MEPErOBOPOB MO 3 TernehOHHBIM
nuHUSAM. B cpeanem nmoctymnaeT 75 3BOHKOB B yac. CpeiHee BpeMsl IPEABAPUTEND -
HBIX [IEPETOBOPOB CIIPABOYHOr0 XapaKTepa COCTABIISIET 2 MUH.

Haiitu: a) BEpoATHOCTH TOr0, YTO BCE JIMHUU CBS3U 3aHATHI; 0) aOCOIIOTHYIO
Y OTHOCUTEJIBHYIO MPOIYCKHBIE CITIOCOOHOCTH TeIe()OHHBIX MTEPErOBOPOB; B) Cpe/l-

HEE YMCJIO 3aHSITHIX JUHUMN CBS3H.

PexoMeHJanuy K pelieHuro 3ajauu: 3jecb n=3; A=75uac 'y 1=2aun;
1 1 1 )
H=—= = =30 uac™
t 2mun 1
—_Hac
30
Hauo: n=3; A=75uac ', =2.mun,
Pemenue.

1. Haiiném MHTEHCUBHOCTh OTOKA OOCITY>KUBAHUS 4

U= l =30 yac™
{



2. HaiinémM MHTEHCUBHOCTh HArpy3Kku ~ :

-1
:i:%zzﬁ
# 30uac

3. Haiiném BeposiTHOCTH £7», T.€. BEPOSTHOCTHh TOTO, UYTO KaHaJl CBOOOJICH,

T.C. BECPOATHOCTD IIPOCTO:

P, = L _ 1 _ 1 ~
0™ 3 P 1 3 T = _
1 ! 0,108

T 1425+3125+2.604 9229
4. Haiiném BepOATHOCTb TOTO, YTO OOCIY>KMBAaHUEM 3aHATHI BCE TPU Telle-

(OHHBIE TUHUU:

po=L  p 15025 08— 0282-28209 = P

3 ‘ 0 6 omKas

CnenoBarenbHo, 28,2 % 3asiBOK MOJIy4aroT OTKa3.
5. Takum o6pazom, 0OCTy>KEeHBI Oy Iy T

P =1-P,  =1-0282=0718=718%
O6cayxensl OyayT 71,8 % 3asBOK.

6. Otcroia BBITEKAET, YTO OTHOCHUTEJbHAS MPOIYCKHAsl CIIOCOOHOCTH OyIeT

paBHa:
Q = Pr)ﬁn:'r = 7]"8 %
7. AGcomoTHAs MPOITyCKHAsI CIOCOOHOCTH OYJIET paBHa:
A=A-P, =75-0,718=53.85~54
CrnenoBatenbHO, 32 OJIMH Yac OyieT o0CIy)eHO 54 3asBKU.
8. CpeaHee 4Kciio 3aHATHIX JUHUM CBSI3U HaWIEM, KaK:
n,=p-P, =250718=1795~2

Takum 06pa3om, B CpeJIHEM 3aHSATHI JIBE JIMHUU CBSI3U.

JIuteparypa, pekomeHnayemasi 1Jisl H3y4eHHUsI Kypca
«MaremaTnyeckue MoJeJH B TEOPUH YIIPABJIEHUSD)

Ne ABTOp Haspanue HW3znatenscTBO T'on Bun Komu- | Ccpinka Ha JloctynHocTh

W3fa- |W3[a- | 9eCTBO | QJIEKTPOHHBIH
HUS HUS B O6ub- | pecypc
JMoTe-
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6.1. OcHOBHas TUTEpaTypa
6.1.1 Kopo6xko B.1. Teopus ynpasieHus M.: IOHUTHU-JAHA | 2015 | Yueb http:// ¢ Mmo6oH ToukH
HHK www.iprbo | moctyma s
okshop.ru/ | aBTOpH30BaH-
52574.html | HBIX MONB30Ba-
Tenen
6.1.2 Makymua B.H. Pemenue 3agau ontu- |M.: UHTVYT 2016 | Yuebd http:/ ¢ mo00if TouKn
MU3ALUK YIPABIEHUS C HOE www.iprbo | moctyna ms
nomomisio MS Excel Io- okshop.ru/ | aBropu3oBaH-
2010 co- 52167.html | HBIX MOJB30BaA-
oue Tenei
6.1.3 denocees B.B. | Maremaruueckoe Mmo-|M.: IOHUTH- 2015 | Vuebd http:// ¢ 000K TOUKN
JieIupoBaHue B 3KOoHO- | JAHA HOe www.iprb |AocTyna - AL
MHKE ¥ COILHOJIOTHI no- ookshop.r | 2FTOPH3OBAT-
co- u/ HBIX IIOJIB30Ba-
Tenei
bue 52499.ht
ml
6.2. JlonoaHATENBHAS JIUTEpaTypa
6.2.1 Anexceernko B.B., | Marematudeckne Mmo- | M.: Poccuiickuit 2013 | Vueb http:// ¢ mo06oit TOuKH
Kopmynos 0.C., | memu B SKOHOMHKE YHUBEPCUTET IPYyXK- HOE Www.iprbo | goctyna s
Kpacasuna B.A. ObI HApOZIOB no- okshop.rw/ | asTopusoBa-
co- 22160.html | HBIX MONB30BA-
Gue Tenen
6.2.3 Mamynun 10.K. | Teopust ynpasneHusi. M.: Jloroc 2013 | Yueb http:// ¢ mo6oH TouKH
MaremaTuueckuii anma- HOE www.iprbo | zocryna s
AT yIpaBJieHHs B 9KO- Io- okshop.ru/ | aBTopH30BaH-
16954.html | HBIX MONMB30Ba-
HOMHUKE co- 9
6I/Ie TEIICH
6.2.4 Muxuenko I[1.A. | Marematudeckoe Mo- | M.: MOCKOBCKHIA 2015 |Mo- http:// ¢ OO0 TOUKU
JIeTTMPOBaHUE Mponec- | pUHAHCOBO-IIPO- HO- e}lbrary.ru/ J0CTyTIa UL
COB Pa3BUTHS U yNPaB- | MBIIUICHHBIA YHHU- rpa- (;165283188829 aBTOpU30BaH-
JICHUSI U3MEHEHUSIMH BepcureT «CrHep- ust 1= 9 HBIX :;f:;om'
XO3SUCTBEHHBIX Opra- | THs»
HU3aIHN
6.2.5 Opuiosa 1.B. DkoHOoMHUYeckue MeTo- | M.: By3oB.yueObuuk [2009 |Vueo |1
JTBI ¥ MOJICNA: KOMITBIO- HOE
TEPHOE MOJICITMPOBAHIE To-
co-
oue
6.3. Ilepuonnyeckue U3aaHus
6.3.1 HuHOBaIMOHHAS HayKa 2016 http:// C 000 TOUKH
elibrary.ru/ | mocTtyna mns
item.asp? | aBTOpPH30BaH-
1d=2624106 | HBIX OIB30Ba-
0 Tenei
6.3.2 MopenupoBaHue, ONTH- 2016 http:// | ¢ moGoii Touku
MuU3alusa U I/IH(l)OpMaHPI- e}lbrary.ru/ J0CTYyIIa Juid
OHHBIE TeXHOJIOTHH item.asp? | aBTOpU30BaH-
1d=2594492 | HbIX MOIB30Ba-
9 Teneit
1 2 3 4 5 6 8 9
6.3.3 TlonuTemaTuueckuii  ce- 2014 http:// ¢ M000i TOUKU
TeBO 3JIEKTPOHHBII elibrary.rw/ | noctyma nis
HayuHBI kypHan Ky- . item.asp? | aBTOpU30BaH-
id=2256733 | HbIX OJIB30Ba-
0aHCKOTO TOCYIapCTBEH- >
9 Tenen

HOTO arpapHOT0 YHUBEP-
cHuTeTa




6.34 OKOHOMHKA U yTIpaBiie- 2014 http:// ¢ 000 TouKkn
HUeE: aHAJTN3 TCHICHIIHHA elibrary.ru/ | noctyna mns
¥ TIEPCTICKTHB PA3BUTHS . item.asp? | aBTOpPH30BaH-

1d=2185348 | HBIX MOJIB30BA-
0 Tenen
6.3.5 ONeKTPOHHBII Hay4YHBIN 2016 http:// ¢ mo60H TOUKH
HKypHAI elibrary.ru/ | pmocTtyna mms
item.asp? | aBTOpPH30BaH-
1d=2625536 | HBIX MOIB30Ba-
6 TeJen
6.3.6 Journal of Economic 2015 http:// ¢ mo0oit TOuKH
Regulation elibrary.ru/ | mocTyna ast
item.asp? | aBTOpHM30BaH-
1d=2391660 | HBIX TONB30Ba-
7 Tenen

6.4. IIporpaMMHO-HHGOPMAIIIOHHOE 00ECTICUCHH

e. OBC (B TOM 4HCIIE SIEKTPOHHBIC PECyp

CBI CBOOOTH

0o JIOCTyTA)
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