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5. MOJEJIX OITUMAJIBHOI'O YIIOPAOJOYEHHUA

5.1. IlonsiTHe TeOpHUM pacHUCAHUI.
Kaaccnpukanus 3axa4 Teopuu pacnucaHuii

Teopus pacnimcanuii BO3HHUKIIA Ha 0a3e ONepaTHBHO-KaJICHIapHOTo Ijia-
HUPOBaHMs NPOU3BOJCTBA B Havasle XX B. E€ OCHOBONOJIOKHUKOM CUHTA-
etrcs I'erpu JlopeHc ['anT, BepBble MPeaIOKUBIIMN ONTHMHA3UPOBATH IL1a-
HUPOBAHHE C MOMOIIBIO CHIENHANBHBIX rpadukoB (["aHT-KapT).

Ion onepayueii B Teopum paclvcaHWi MOHUMAIOT KaKoe-THOo Iei-
CTBHE, HANpaBJICHHOE Ha AOCTIDKeHME menu. Omnepamuu MOTYT HPOU3BO-
JUTBCST HaJ| ACTAISIMHU, y3JaMH, MallMHAMH, paboTaMH, KOTOpbIE MPUHATO
Ha3bIBaTh MPebO6aAHUAMU.

Onepayus — 3T0 JIeTanu3upoBaHHoe Mepomnpustie. Ha npousBoncTse ¢
TOYKHU 3PEHUS] TEXHOJOTHUH YacTo ObIBaeT Oe3pa3nyHO, B KAKOM MOPSAKE
BBITIOJTHAIOTCA TC WJIKM WHBIC OII€pallii, HO B MHTEPECAX KOHKPETHOI'O HC-
MIOJTHUTEJISA ATOT MOPSAAOK UTPAaeT BAXKHYIO POJIb. DTO BBI3BAHO NPHOPUTET-
HOCTBIO 3aKa30B, 3aTpaTaMu, CBA3AHHBIMU C PA3JIMYHBIM MOPAJAKOM HX BbI-
TIOJIHEHHsT Ha MMeroneMcsi o0opynoBanuu. Pasnen uccrnenoBanHusi omnepa-
LM, KOTOPBIA n3ydaeT 3()(heKTHBHOCTH BBHITIOJIHEHHUS OIlepaldil B 3aBUCH-
MOCTH OT TIOPSI/IKA MX CJIEIOBaHMUs, Ha3bIBACTCS /meopuell pacnucaHus.

Omnepanuy BBINOJNHIIOTCS Ha MallMHaX WIN 00OPYIOBaHUH, KOTOpHIC
TIPUHSTO Ha3bIBATh OOCLYHCUBAIOUUM YCIPOUCTHIBOM.

ITon mammHONW WM 000pYAOBaHMEM MOHMMAIOT JII000E 0OCITY>KHBAIO-
Iee yCTpOoicTBO, CIOCOOHOE BBIMOIHATH OIIEPAITHIO.

MHOXeCTBO MallIMH, KOTOPbIE MOT'YT BBINOJIHATH HEKOTOPOE MHOXKECTBO
oIepalyii, Ha3bIBAKOTCS CUCTNEMOU OOCTYICUBAHUSL.

Onepanuy Ha3HAYAIOTCS Ha MalIMHBI COIJIACHO HEKOTOPOH ducyuniute
obcnyocusanusi. COBOKYITHOCTb MAallMH, ONEpaldil U AUCUUIUIMH Ha3Have-
HUSI OTIEpaAIMi Ha MAIIMHBI HA3bIBACTCS HPOYECCOM OOCTYIHCUBAHUSL.

JIJist Hero cocTaBISIETCS] PAaCIIMCAaHUE, T. €. TIOPSIIOK 00CITy)KUBaHUS Tpe-
OoBaHMIA OOCITYKHBAIOIIUM YCTPOUCTBOM. Jucyuniuna o0OCHyHcUBanus,
T. €. CHCTeMa BHIITOJNHEHHUA paboT Ha MamuHax (TpeOoBaHMN Ha OOCIYXKH-
BaIOIINX YCTPOMCTBAX), MOXKET OBITH:

— KOHBEHEPHOH,

— CJLy4alHOH,

— IIPOU3BOJILHOM.

B ocHOBHOM Mojeny, paccMaTpuBaeMble B TEOPUU PACIUCAHHHA, MOTYT
OBITh OTHECEHBI K KJIacCy JETEPMUHHMPOBAHHBIX 3a1ad, T. €. HauwIydyllee



pELIEHHE IPUHUMAETCS B YCIIOBHSAX ONPENEIICHHOCTH, KOTa YETKO U3BECT-
HBI OIIEpalluy U BCe 3HAYCHUS] HEKOHTPOJINPYEMBIX (DaKTOPOB.

B ob1mem citydae j1st 331241 YHOPSJOYEHHS JOJDKHBI OBITh U3BECTHBI:

1) nonesxaniye BBIMOJIHEHHUIO OMIEPaLliH;

2) KOJIMYECTBO M THITBI 00CITY KUBAIOIINX YCTPOICTB;

3) TpyLOEMKOCTb MM BPEMS U TTOPSIIOK BHITIOJTHEHUS OTIEpaIui;

4) xputepuii 3pHEeKTUBHOCTH PACIIUCAHUSL.

3agaun ynopsao4eHHs pa3indaloTcs YHCIOM BBINOIHSACMBIX ONEpariyi,
XapaKTepoM MOCTYIUICHUS TPeOOBaHWA B CHUCTEMy OOCTyXHBaHUS (OIHO-
BPEMEHHO WIJIM B HEKOTOPBIE (PMKCHPOBaHHBIE MOMEHTHI BPEMEHH), KOJIHIe-
CTBOM M MOCJIEAOBATEIFHOCTBIO YYacTHsl OOCITY>KHBAIOIIMX YCTPOHCTB B
BBIITOJTHEHNH KOHKPETHBIX ONEpanuil (CHCTEMBI C OJHHUM, ABYMs, TpeMs U
Oosiee 00CITY)KMBAIOIIUMH YCTPOUCTBAMH).

B Hacrosiiee Bpemst 6osee riry0OKO M3y4eHbl MOJIENN IPOCTHIX IPOLec-
coB obciyxuBanus. [Ipolecc Ha3bIBACTCS NPOCMbIM, E€CITH:

1) xaxxgoe oOcimyKuBaroliee yCTPOHCTBO MOXKET OBITh Ha3HAYECHO B JIIO-
0011 MOMEHT BpEMEHH;

2) paboTHI MPEACTABISIOT CTPOTO YIOPSIJOUCHHYIO ITOCIEA0BATEILHOCTD
TpeboBanuii. s 3amaHHOTO (KOHKPETHOTO) TPeOOBAHUS CYIIECTBYET HE
Gosiee OZHOTO TPeOOBAHMS, HETOCPEICTBEHHO CIIEIYIOUIEro 3a HUM, U HE
GoJiee 0JTHOTO, HEITOCPEACTBEHHO IPEIIIECTBYIONIETO EMY;

3) kaxmoe TpeOoBaHHE OOCITYXKHBAcTCS TOJNBKO Ha OJHOM OOCITy>KHBa-
IOIIEM YCTpOICTBE;

4) uMeeTcs TOJIBKO IO OJTHOMY OOCITY)KHBAIOIEMY YCTPOHCTBY KaXKI0T0O
BUJIA;

5) OTCYTCTBYET IIpephIBaHKE OTepaIluii 0OCTYKUBAHMUSI,

6) OIHOBPEMEHHO HE MOXKET peajm30BaThbcsi OoJiee OHOW OIepariu
OJTHO M TOM ke paboTHI;

7) B KaXObli MOMEHT BpPEMEHH OOCTY)KHBAIOIIEE YCTPOWCTBO MOXKET
BBITIOTHATH HE OOJIee OHON Onepanum.

5.2. CucreMsl ¢ OIHAM 00CTYKHUBAIOIIUM YCTPOHCTBOM

Ha mpakTrke BBIICISIOT TPH BUJA 33/1a4 ONTUMAIBHOTO YIOPSIOYCHHS
CHUCTEM C OJTHMM OOCITYKMBAIOLINM YCTPOHUCTBOM. JlamuMm onucanue danHoi
cucmembl 00CIYIHCUBAHUSL.

B cuctemy, cOCTOSIIyIO M3 OJHOTO OOCTY)KHBAIOIIETO YCTPOWCTBA, IS
BBITIOJIHEHHS TIOCTYTIAeT KOHEUHOE MHOKecTBO Tpebosanumit N = {1,2, ..., n}.
[Mpeamnosnaraercs, 4T0 BCEe ITH TPeOOBAHUS MOCTYMAIOT OIHOBPEMEHHO B



HyJIeBO MOMEHT BpeMeHHU. [lon TpeGoBaHWEM MoapasymMeBaeTcsl 000
00BEKT, HANPUMED, JETalId, 00padaThiBacMbIe Ha OJJHOM CTAHKE; CEIILCKO-
XO3SUCTBCHHBIC OINEPAIUH, BBITIOJHIEMBIC OJHHM MEXaHH3MOM, PaOOTEHI,
BBINOJIHSIEMbIC OpPHUTaI0i CTPOUTENCH U T. II.

3amava COCTOMT B TOM, YTOOBI yKa3aTh paclucaHue 00CITyKHBaHUS Tpe-
0OBaHUii, TOCTABIIAIONICE ONTUMYM TOMY HIIH JPYroMy Kputepuio 3ddek-
TUBHOCTH.

Ion pacnucanuem TOHUMAIOT TaKoe NpEANHCAHHE, [0 KOTOPOMY B
KaXXIbIif MOMEHT BPEMEHH MOXHO YCTaHOBHTH, IPOCTAMBAET OOCIYXKHBa-
olIee YCTpoucTBO wiH HeT. Eciin 0HO He mpocTamBaeT, TO MOXXHO yKa3atb,
Kakoe W3 TpeOOBaHUI OHO obOciyxkmBaeT. Takum o0Opas3oM, pacnucauue —
9TO TOCIIEAOBATEIFHOCTh BEIOOpa TpeOoBaHUI HA 00CITyKHUBaHHE, KOTOPOE
0003HaYaCTCS:

T = (il, i2, veny in),

rae ip — ameMeHT U3 MHOKecTBa N, 3aHUMAIOIIHIA B TOC/IEA0BATEILHOCTH T,
BTOPOE MECTO.

[Ipeamnonaraot, 4To 00CIYKMBAIOIEe YCTPOWCTBO BCETAa TOTOBO IS
oOciyxuBaHus TpeboBaHuil. Y eciu nMeroTcst oXkuaatonne o0CIy)KUBaHUs
TpeOoBaHuUs (T. €. 04epenp), To 00CITyKHUBAIOIIee YCTPOICTBO HE IPOCTAH-
BaeT. OOCITy)KMBaHHE KaXKIOTO IOCIEAYIOMIET0 TPeOOBaHUS HAYMHAETCS
cpa3y IIocie OKOHYaHWS OOCTy)XHBaHHMs INpenplnymero. Ecmu HyxHa
HaCTpOiiKa 00CITY>KHBAIOIIETO YCTPOWCTBA, TO €€ MPOJOJDKUTEIEHOCTD MIPHU-
COCIMHACTCS K JUINTEILHOCTH O0CITYKHBAaHUS TPEOOBAHHSI.

[IpepriBanme mpoluecca oOCIy)XMBaHHS TPeOOBaHHA HE JIOIYCKaeTcs,
T. €. TpeOOBaHKe, HauaB 00CITY)KUBAThCS, OyAET 3aHUMATh 00CITy)KUBAOIIEe
YCTPOWCTBO 110 Te€X MOp, IOKa He OyAeT MOJHOCThIO 00CITyXKEeHO. 3ajaun
TEOPHH PACTIMCAHUIT OLIEHUBAIOTCS ONPENEICHHBIM Kpumepuem 3¢hgexmus-
HOCIU.

|. [lo ompeneneHuo cucTeMbl O0CITYKMBaHHsI BCe TpeOOBaHHS IOCTY-
MnaroT B CUCTEMY OAHOBPEMECHHO B HyﬂeBOﬁ MOMCHT BPEMCHHU U OJHO M3
TpeOoBaHMil 00CITY)KMBACTCS, a OCTAJIBHBIC CTOAT B OYSPEIH, CIICI0BATENb-
HO, Nepeas 3a0aia meopuu pacnucanuti COCIoum 8 mom, ¥moovl MUHUMU-
3UPOBAMb CYMMAPHDBLIL WMpAg, CA3AHHBIN C 0XCUOAHUEeM 8cex mpehosa-
HUll 8 ouepeou.

OueBHIHO, YTO CyMMapHas JJIUTEIBHOCTb OOCTY)KHBaHHS BceX Tpebo-
BaHUH paBHa cyMMe OOCIyXHBaHHS Kakjoro tpebosanus. Ho BpeMs o06-
CIIy)KMBAaHUsI KaKIOTO TPeOOBaHMS 3apaHee M3BECTHO M, CJIEJOBATENBHO,
CyMMapHas [UIMTENBHOCTh OOCTY)KMBAaHHS BCeX TpeOOBaHHI OJMHAKOBA



Juist Bcex N! BO3MOXHBIX pacnucanuii. [loatomy B kauecTBe Kpurepus d¢-
(eKTUBHOCTH JJaHHAS BEIIMYHMHA HE MPUTOJHA. B KauecTBe KpUTEpUs HEIb3s
MPUHUMATh MaKCHMaJbHOC WJIM MUHUMAIBHOE KOJHYECTBO TPeOOBaHUIl B
CHUCTEME, TaK KaK ITH KPUTCPUHM HE 3aBHCAT OT MOPSIKAa OOCITYyKHBaHUS
TpeOOBaHUIA.

BBenem ycroBHBIC 0003HAUCHHUS:

tj — IPOIOIKUTENBHOCTL 0OCITY)KUBaHUS TpeOOBaHMil Bua i;

t, — Bpems Havasa o0cyxuBaHus TpeboBanuii Bua i;

{. — Bpemsa oxonuanus obciykuBanus TpeboBanmii Buaa i, i € N.

ITycTh o — mTpad 3a oxupganue TpeGOBaHMS BHIA | B OY4EPEIU B TEUE-
HHE eIWHUIBI BpeMeHu. Torma cyMMapHBIA mTpad, CBA3aHHBINA ¢ OXKHIa-
HHEM BcexX TpeOoBaHHMU B odepeny, OyIeT 3aBHCETh OT PACIUCAHUS U AJIS
3aJJAHHOTO PACIUCAHHUS T, OYIET BBIYUCISTHCS O (hopMyIie:

Dy (m,) = Zn:ai 1.

[epBast 3aga4a COCTOMT B TOM, YTOOBI IIOCTPOMThH TaKOE pacIicaHMUe,
Ipu KOTOpoM Kputepuii apdexrusnoctu ®1(m,) Oyner MUHUMAIbHBIM.

Paccmotpum aneopumm peutenus nepgoii 3a0ayu.

Jns pereHusi nmepBoW 3ajavM, T. €. NMOCTPOSHHUS TAKOTO PaCIMCaHWUs,
KOTOpO€ MHHUMI3HUPYET KpuTepuii 3pPeKTHBHOCTH —

O, () = iai 4,

HEO00X0UMO JJIsT BCEX Tpe6OBaHI/II71 BBIYHCJIINTh OTHOIICHHUE —

IIpumep. Heobxoanmo mocTpouTh pacrnucanue oOCiIyKuBaHUs TpeOGo-
BaHWH OJTHMM YCTPOWCTBOM, MUHMMH3HPYIOIIEE CyMMAapHBIA mtpad, cBs-
3aHHBIH C OXHIAaHWUEM BcexX TpeOOBaHWW B odepenu Uil MH(OpMALMH,
NIPE/ACTaBICHHOM B Ta0I. 5.1, M BBIYMCIHUTE BEJIMYHHY IITpada.



Tao6nuna 5.1 Ucxonnas undopmauus nepBoi 3agauu

TpebOoBaHus
Tl Tz T3 T4 T5 Te T7

5 2 7 10 6 8 4

ITapameTpsl

IponomkuTebHOCTE  00CITy)KMBaHHS
tpeGoanus, {j

Hltpad 3a oxupmanue TpeOOBaHUS B
odepeny B TEUCHHE €AUHULEI BpeMe- | 10 8 20 2 3 1 20
HH, 0O

Jlist undopmanuu 3a1auu, 3a1aHHO# B Tadu. 5.1, onpenenum:
a) BpeMs Havasa oOciykxuBaHus TpeOoBaHUi 1Mo popmyie:

tig =1+,

T. €. BpeMsl HaudaJa OOCTY)XMBAHUS IIOCIEIYIOIIEro TpeOOBaHHSA PaBHO
CyMMe BPEMEHH Haualla 0OCITy>KUBaHUS NPEIbIAYIIEr0 TpeOOBAaHMUS U HETIO-
CPEACTBEHHOT'O BPEMEHH €ro 00CITy)KHBaHHS;

0) mycts TpeboBaHusl OyIayT OOCITYy)KMBaThCS B IOPSIJIKE, YCTAHOBIIECH-
HOM B Tabu. 5.1 (HeonTumanabHOM TOpsAKe oOcimyxuBaHus). Torga Tpedo-
BaHMe 77 MocTyIaeT Ha 00CITy)KMBaHUE B HYJIEBOI MOMEHT BPEMEHH, a Tpe-
6oBanue 7, — B MOMEHT BpeMeHH, paBHblidi 0 + 5 = 5, a TpedoBanue 75 — B
MOMEHT BpeMeHHu 5 + 2 =7 u 1. 1. (Tabmn. 5.2);

B) ompenensieM mTpad, CBA3aHHBIN ¢ OKUAAHUEM KaXKIOTO TPeOOBAHHS

B OYepead NpH HEONTUMAIBHOM TMOPAAKE HX OOCIYXKUBaHUSA (CM.
Tab1. 5.2):

T') paccuuTaeM CyMMapHbI mTpad:

n
Zai 'Ii .
i=1

B Haiem npuMepe oH paBeH:
0+40+140+28 + 72 + 30 + 760 = 1070.
Takum 06pa3oMm, Ul pacruCaHus:
mty = (T, To, T, Ty, T, T, T7)

kputepuii d3¢pdextruBHOCTH paBeH 1070 y. 1. e.:



@, (m,) = 1070 y. 1. e.;
) BBIYUCIIAM AJIsI KXKA0TO TpeOOoBaHMs OTHOIIEHHE (cM. Tabm. 5.2):

t

e) ynopaao4num Tpe6OBaHI/IH 110 BO3paCTaHHIO 9TUX OTHOHICHPIﬁ, T. €.:

U ONpeAeTNM ONTHMANBHBIH TOPSIIOK OOCTy)XKMBaHUS TpeOOBaHUIT (CM.
Tabm. 5.2);

Ta6nuuas.2. Peimenne nepBoii 3agaun

Hapamern: TpeboBanus

pavierp | 6 | T | T | Ts | T | I
IpomomKuTenbHOCT  00CITyKUBa- 5 2 7 10 6 8 4
HUs TpeboBaHus, i
ltpad 3a oxunanue TpeOOBaHUS B
odepeny B TCUYCHHE CIUHHLBI Bpe- 10 8 20 2 3 1 20
MCHH, 0
HeontumanbHbIid TOpsIOK 06CTy- 1 2 3 4 5 6 7
KUBAHUSI

Bpemss mHawanma  OOCIy:KHBaHHUS
TpeGoBanus, t,

Hltpad, cBA3aHHBINA ¢ OXHIAHHEM
TpeOOBaHUs B OYEPENH, O * t

t

0 40 140 28 72 30 760

OTHoIIEHNE oTI 05 | 0,25 | 0,35 5 2 8 0,2
OnTuManbHbBIA MOPSIOK 00CITYKH- 4 2 3 6 5 7 1
BaHHS

Bpemss Hawama  oOCIy>KHBaHUS

TpeGoBaHus, t. 13 4 6 24 18 34 0

Hltpad, cBA3aHHBINA ¢ OXHIAHHEM

TpeGoBaHus B ouepeny, o - t;

130 32 120 48 54 34 0

) HalieM BpeMs Hadaja OOCITy>)KUBaHHS TPEOOBaHHWN ISl ONITUMAJIb-
HOT'O MOPS/IKa UX 00CITYKUBAHUSI:

(L=t +ti)

U pacyeTsl BHeCeM B Tali. 5.2;



3) paccuuTaeM ITpad, CBA3aHHBIA C OKHUIAHUEM KaXKIOTO TpeOOBaHMS
B OUYEpPE/IH MPU ONTUMAIHLHOM MOPSIKE UX 00CITYKUBAHHUS:

aiti;

1) OTIpeIeTIMM CYMMapHBI mrpad:

[Tpu onTuManbHOM HOPsAKE 00CTyKUBaHHS TPeOOBaHHI OH pPaBeH:
130+32+120+48+54+34+0=418y. n. e.
CrenoBaTesbHO, ONTUMAIbHBIM PACIIUCAHUEM SIBIISICTCS] pACIIUCAHHE —
= (T7, Ty, T3, T1, Ts, Ty, T)
1 JJIs1 9TOT'O paciucanus Kputepuid 3¢ heKTUBHOCTH paBeH 418 y. 1. e.:
n
Dy (m,) =) ot =418y. 1. e;
i=1
K) 3G(deKT OT ONTHMH3AIMH PaCIUCaHUSI OOCIYKWBaHUS TPEeOOBAHMIA
JUTsl TIEPBOI#L 3a/1a4, B HAILIEM PUMEpE, PaBeH:
D =1070-418=652y. n. e.

I1. PaccmoTtpum émopyro 3adauy meopuu pacnucatuii CACTEMBI C OJTHIM
00CITy)KMBAIOIIUM YCTPOHCTBOM.

JlonycTtum, mocie 3aBeplLIeHus] 00CITy)KUBaHUsI TpeOOBaHHE OCTAaeTCs B
cUCTEME M OXKHJaeT JI0 TeX MOop, MoKa He OyaeT o0CiIy)KeHO MOCleaHee U3
MHOXecTBa N, T. €. J0 MOMEHTa BpEMEHHU:

i=1

Ecau yj — KOIMYECTBO CPEICTB, CBA3BIBACMBIX TPeOOBaHHEM BHIA | B
€IMHMIly BPEMEHH I10CJIe 3aBEPLICHUsI ero OOCITy)KMBaHUsL, TO CyMMapHOe
KOJIMYECTBO CPEICTB, CBA3BIBAEMBIX BCEMH TPEOOBAHUAMH IIOCIIE 3aBeplle-
HUS UX 00CTyXUBaHUsA, Oy/IeT paBHO:

(1) = YT -1,



rae f, — BpeMs OKoHuaHHMs OOCITyKMBaHHSA i-ro Tpebosanusa. OHO paBHO

CyMMC BpE€MCHU Haydajla €ro 06CJIy)KI/IBaHI/IH n BPEMCHU CTO
HEMOCPCACTBCHHOT' O 06CJ'Iy)KI/IBaHI/IHZ

=t +t.

Bmopaﬂ 3(10(11{61 cocmoum 6 mom, qm06bl nocmpoumb pacnucaHue, MU-
HUMUZUpYIOUjee CYMMAPHYIO 6eUYUHY CPeOCMS, C8A3bl8aeMblX mpebo8aHu-
AMU 8 C853U C UX NPeObleanHueM 8 cucmeme nocie 3aeepuieHus 00CaYHCUBA-
HUs.

JIst perieHus BTOPOH 3ajadqd HEOOXOJAMMO ISl BceX TPeOOBaHUM BbI-
YUCJIUTHh OTHOIIEHNE —

Li,ieN,
Yi

U YIOPSA0YNTH TpeOOBaHMSA IO YOBIBAHUIO 3TUX OTHOLICHHUH, T. €.:

b ta jen.

Yi Yia

IMpumep. HeoOxomuMo MOCTPOUTH paclMcaHue OOCTyKHUBaHUS TPeOO-
BaHHUU OJJHUM YCTPOHCTBOM, MHHUMH3UPYIOIEE BEIUYUHY CPEACTB, CBS3bI-
BaeMbIX TPEOOBAHUSIMHU B CBSI3U C UX MPEObIBAHUEM B CUCTEME JI0 MOMEHTa
3aBepUICHHs 00CITY)KUBAHUS TOCIEIHEr0 TPeOOBaHUSI, Ul JaHHBIX, NPe/-
CTaBJICHHBIX B Ta0JI. 5.3.

Ta6nuuas.3. Ucxonnas ungopmanus BTOpoii 3axaun

TpeOoBaHus
T 1 T 2 T- 3 T. 4 T 5 T 6

3 5 4 2 6 8

IapameTpsl

TIpoIOIKUTENBHOCTD OOCITYKUBAHMS
tpeboBanus, {j

KonuuecTBO CpeNcTB, CBS3BIBAEMBIX TpE-
OOBaHMEM B €IMHUIYy BPEMEHH MOCIE 3 2 8 1 2 5

3aBEPIICHHS €r0 00CTyKUBaHUS, Vi

TpeOyercst BHIYUCIUTH BEIMYMHY CPEJICTB, CBSI3BIBAEMBIX TpeOOBaHMS-
MH, HaXOAAIINMHUCS B CUCTEME IIOCJIe 3aBEPIICHUS 00CITyKHBaHUSL.

Homryctum, TpeGoBaHUS OyIyT OOCTY>KHBATBHCS B TOM IIOPSIKE, KOTO-
pBIii 3a1aH B Ta0I. 5.3 (HEONTUMATBHBIN MOPIIOK 00CITY)KHBaHU).

a) oIpeAeNM BpeMs OKOHYAHUS OOCTYKUBaHHA Ka)XI0TO TPeOOBaHUS:
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t=t+t

IIPU HEOTITUMAJILHOM TOpsiIKe UX o0ciyxkuBanus (Tadm. 5.4).

Tab6nuuas.4. PerueHue BTOpPOii 3a1a4u

Hapamerpst TpeboBanus

P P T1 T; 2 T: 3 T4 T5 T 6
IIpomomKkuTenbHOCTE OOCITY)KUBAHHS Tpe- 3 5 4 5 6 8
OoBanus, tj
KonnyecTBo cpencts, CBA3bIBaEMBIX TpeOo-
BaHHEM B CIMHHIly BPEMEHHU IIOCIE 3aBep- 3 2 8 1 2 5
IIEHUs] €r0 00CTyKUBAHUS, Yi
HeonTumansHbIH MOPSIOK 00CIY’KHBAHUS 1 2 3 4 5 6
Bpemst okoHuaHmst o0ciyxuBaHUS TpedO-
Banms, 3 8 12 14 20 28
Bpems oxunanus TpeOoBaHHS B CHCTEME
T0CIe ero 006CIyKUBAHUS, T —7 25 20 16 14 8 0
KommaecTBo cpencts, CBI3bIBaCMBIX TPeOO-
BaHUEM II0CJIE 3aBEPLICHUSI €ro OOCIyXkH- | 75 40 128 14 16 0
anns, y,(T ~7)
OTHolIeHNE L 1 25 05 2 3 16

Vi

OnTHMaNbHBIH MOPSI0K 00CITYKHBAHUS 5 2 6 3 1 4
Bpemst okoHuaHmst 00ciyxuBaHUS TpebO-
Banus, 24 11 28 13 6 21
Bpems oxunanus TpeOoBaHHS B CHCTEME
nocie ero obcnyxusanus, T — 4 17 0 15 22 l
KonnyecTBo cpencts, CBA3bIBaEMBIX TpeOoO-
BaHHEM IIOCNIC 3aBEPIICHHS €T0 OOCIYXH- | 12 34 0 15 44 35
saus, v,(T ~1)

Hampumep, TpeboBanue 7 HauuHACT 0OCTYKUBATHCS B HYJICBOH MOMEHT
BpEMEHH U OOCITy)KHBAaeTCs 3 €IMHHIBI BPEMCHH, CIICJOBATCIILHO, BpPEMs
OKOHYaHHMs ero o0CIyKuBaHus Oyzaet 3 enuHubl. TpeboBanue T, HaAYMHACT
00CITyKHBaThCSI B TPETH MOMEHT BPEMCHH U OOCIYXKHMBACTCS S5 eIMHHMIL
BpPEMEHH, T. €. BpeMsI OKOHYAHUA ero obcmykuBanus Oyaer 3 + 5 = § eauHun

U T. 1. (cM. Tabm. 5.4);

0) BBEIYMCIIMM BpeMsI OKOHUAHUS OOCITy)KUBaHHS BCeX TpeOOBaHUH B CH-

cTeMe 1o opmye:




Jlnst Hatero cimyvas:
T=3+5+4+2+6+8 =28 enunul BpeMeHYy;

B) OIIpEACIUM BPEMA OKUJAAHUSA KAXKIAO0TO Tpe60BaHI/IH B CUCTCMC IIOCJIC
3aBCPUICHUA €T0 06CJ'Iy)KI/IBaHI/I${ Opu HECONTUMAJIBLHOM MOPAAKE 06C.]'Iy)KI/I-
BaHU:

T-1.

PesynbTathel pacueToB 3aHOCHM B Tabm. 5.4;

r) HaiileM KOJIMYECTBO CPEJICTB, CBA3BIBAEMbBIX KaXKAbIM TpeOOBaHHEM
MOCJIe 3aBepILICHUs] 00CIYKMBAHUSI [IPU HEONTUMAIBLHOM HOPSIKE UX 00-
CITY>)KUBaHUSL:

V(T -1);

,H) paccuuTacM CyMMapHO€ KOJNYCCTBO CPECACTB, CBA3BIBACMBIX Tp€60-
BaHHUsAMMU II0CJIE HUX O6CHy)KI/IBaHI/I}I IpU HCONITUMAJIBHOM IOPAIKE HUX 00-
CIIy)KUBaHUS:

iw—m.

B nannoM citydae xputepuii 3¢ppekTuBHOCTH paBeH:
75+40+128+14+16+0=273y. n. e,
T. €. JUIsl pacIIUCaHust —
o= (T1, T, T3, Ts, Ts, Ts)
KpHUTepHUi 3 PEKTUBHOCTH paBeH:
O, (m,) =273 y. 1. e.;

€) BBIYUCIIUM JJIs1 KaXKI0T0 TpeOoBaHus oTHOIIeHHE (Tabi. 5.4):

) YHOPSAJ0YUM TPEOOBAHHUS 10 YOBIBAHUIO dTUX OTHOIICHHUMH, T. €.:
| A
> il JieN,
Yi Yia
U YCTAaHOBUM OIITHMAJILHBIN MOPSIOK 00CITyKUBaHMs TpeboBanuii (Tab. 5.4);
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3) HalizeM BpeMsl OXKHMAAHUS KaKIOro TPeOOBaHHUs B CHCTEME IOCTIE 3a-
BEpIICHHUsI ero 00CTY)KHBaHHS MPU ONTUMAIBHOM MOPSAKE OOCTYKUBAHHS
TpeOOBaHMIA:

(T-t)

1) paccYuTaeM KOJWYECTBO CPEICTB, CBS3BIBAEMBIX KaXXIBIM TpeOoBa-
HHEM II0CJIe 3aBEPIICHUST OOCITY)KUBAHUS TIPH YCIOBHH ONTHMAIIBHOTO TI0-
psKa UX 00CITy>)KHBaHUS:

(v(T=0)

K) ONpelelM CYMMapHOE KOJIMYECTBO CPEACTB, CBS3BIBAEMBIX Tpe0O-
BaHWSMH II0CJIE MX OOCIY)XMBaHUS IPH ONTUMAaJIbHOM IOPS/IKE O0OCITYXH-
BaHMs TPeOOBAHMN:

ZYi(T_?i) :

B mamem ciy4dac il OITUMAJIbHOIO pacliuCanusd —
nn: (TS’ TZ! T4i TG! Tli T3)1

KpHUTepHui 3 PEeKTUBHOCTH paBeH:

Qy(m) =D 7, (T-T) =12+34+15+44+35=140y. 1. ¢;

i=1

1) o3pdekT oT onTHMH3ALMHM pacnHcaHus OOCITy)KMBaHUS TpeOOBaHHUH
ULl BTOPOM 3aJja4H, B HAIlleM CIlydae, paBeH:

0=273-140=133y. n. e.

I11. PaccMotpumM mpembio 3a0auy onmumanibHO20 YROPAOOYeHUs.

Jomyctum, D; — TUpEKTHBHBINA CPOK 0OCITyKMBaHUS TpeOOBaHUs BHA |,
i € N, T. e. 3TO MOMEHT BpeMEHH, K KOTOPOMY KeJIaTeIbHO 3aBEPIIUTh MPO-
necc o0cmykuBaHus 3Toro TpeboBanus. Ho He Bcerma ymaercs MOCTPOUTH
pacricanue, mpu KOTOPOM OOCIYXHBAaHHE KaXJ0ro TpeGOBaHHs BHIA |
Oy/eT 3aBEpIICHO HE TI03[[HEE JUPEKTHUBHOTO cpoka D;.

Tornaa Bemmuuna z; Oyaet 0003HaYaTh 3aACPKKY (T. €. MPEBEIIICHHE TU-
PEKTHBHOTO CPOKAa OKOHYaHHS OOCITY)KMBaHUsS) B 0OCITYyXKHBaHUHU TpeOOBa-
HUSI BUJIA | 10 CPABHEHHIO C €r0 JTUPEKTUBHBIM CPOKOM:

z; =max{0, —D;},ieN.

13



ITycTe 6; — mTpad 3a 3aaep>KKy B 00CIYKHBAHHU TPEOOBAaHUS BHIA | HA
equHUIy BpeMeHH. Torma kpurepuii 3QQGEeKTHBHOCTH, CBSI3aHHBIA C 3a-
JIEPHKKOW TPpeOOBAHUIA, 3aIUIIIEM TAKUM 00pa3oM:

D, () = m%xéSi -Z; .
le

OH TO3BOJISACT BBHIYUCIIATh BEIMYMHY MaKCHMaJIbHOTO LITpada, CBA3aH-
HOTO C 33/IEPXKKOH 00CITy>KUBaHUS TpeOOBaHUIA.

Tpemus 3a0aua cocmoum 6 mom, Ymoodwvl NOCMPOUMb MAKOe PACNUCa-
Hue T, Komopoe Oyoem 00CMAGIsimb MUHUMYM KpUmepuro 3¢gexmusHo-
cmu D3(Ty).

TpeTbs 3a7a4a NOCTPOSHUSI PACIIUCAHUS PEIIACTCS C TOMOIIBIO CIeIy-
IOIIET0 aIroOpUT™Ma:

1) BBIYMCIIIEM BpEeMsi OKOHYAHHMS OOCITYKHBaHUS BceX TpeOOBaHHMIl 1O

bopmye:
n
T = Ztl ,
=

2) cpeaM BceX HEYNOPSJOYEHHBIX TPeOOBaHMI HaxXoAWM Takoe Tpebo-
BaHHE C HOMEPOM |, 1715t KOTOPOTO OYAET BHIIONHATHCS YCIOBHE:

: !
9,-2,=ming,z;,

!
rae Z( — 3a/JICPKKa B 06CJ'Iy)KI/IBaHI/II/I Tp€60BaHI/I$[ o CpaBHCHUIO C €TO

JIUPEKTUBHBIM CPOKOM IIPU JOMYIIEHUH, YTO MOCIEIHUM 00CITY-
JKHBAETCsl paccMaTpuBaeMoe TpeOOBaHHUE.

IIpu sTom Zé OTpeeNsIeTCs Mo PopMyIie:
z, =max{0;T - D; },

a MUHMMaJIbHOE 3HAYCHHE MPOU3BEICHHA O,Z, BBIYHMCISAETCS TOJBKO MO
MHOXECTBY HEYMOPSJOYCHHBIX TPCOOBAHH;

3) nHaiineHHO€E TpeOoBaHHe ¢ HOMEPOM | cTaBUM BBIIOIHATHCS IIOCIE-
HUM CPEIU pacCMaTpUBAECMOTr0 MHOXECTBA. VckioyaeM TpeOoBaHME C HO-
MepoM | u3 paccMoTpeHwust, a st OCTABINUXCS TpeOOBaHM MpUHUMaeM T
PaBHBIM:
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U MepexoiM K HIary 2, B IPOTUBHOM Cllydae — HAWJICH ONTUMAJbHBIN M0-
PAIOK 00CTYXMBaHUS TPEOOBaHUH.

Hpumep. TpebOyeTcsi MOCTPOUTh pacHHCaHUE OOCITYy>KUBaHUs TpeOOBa-
HUI OJIHUM YCTPOWCTBOM, ONITHUMAIBHOE 10 KPUTCPUIO:

@y(m,) =maxo,z,
ieN
JUTSL TAaHHBIX, TIPEJICTABICHHBIX B Tab. 5.5.
PaccunraeM mapaMeTpbl CHUCTEMbI HPU HEONTUMAJIBHOM TMOPSAKE 00-

CITy’)KWBaHUS TpeOOBaHMIA:
a) OIpeneNuM BpeMs OKOHYaHHS OOCITYXHBAaHMSA KaXIAOTO TpeOOBaHHS

o opmyie:

MIPHU HEONITHMAJIBHOM IOPSIKE UX 00CTyKUBaHUSI.

Ta6numas.5. Uexonnas undopmanus TpeTbeii 3a1a4u

Tapamerpsi TpeboBanus

Ty T T3 Ty Ts Ts
IponomxkuTensHOCTE  00CITY- 2 4 3 5 1 5
JKHBaHUSL TpeOoBaHus, 1
Hltpad 3a 3amepxky obciy-
JKMBaHUs TpeOOBaHMA Ha €H- 4 3 2 2 5 1
HUILy BpeMeHH, Oj
JIMpeKTUBHBIH CPOK OOCIYKH- 4 7 6 8 4 10
BaHUsl TpeboBaHwms, D;

Pacuersl 3aHOCHM B Ta01. 5.6;
0) BBIUMCIIMM 3aJIePXKKy B OOCIYy)KMBaHHUM Ka)KJOro TpeOOBaHUS 10
CPaBHEHHUIO C €T0 JIMPEKTHUBHBIM CPOKOM, HCHOJNB3YsI (hOpMYITy:

Zi:fi_Di‘

IIpu sTom, ecnu:z
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TaoOnuunaSs.6. Peluenune Tperbeii 3agaun

TTapamerpsl

TpeboBanus

Ti

T

T3 T4

Ts

Ts

1

4 | 5

TIpoOmKUTENBHOCTE  OOCTY)KUBAHUS TpPeOO-
BaHu, i

3 5

ltpad 3a 3aaepxky obCIyKHBaHUs TpeOOBa-
HUS Ha CAMHUIYY BPEMEHH, i

JIMpeKTUBHBII CPOK OOCITY)KHBaHUS TpeOOBa-
Hus, D;

10

HeompeneneHHbIil HOPsIO0K 00CIYKHBAHUS

Bpemsi oxkoHwaHus oOciyxuBaHUs TpeOoBa-
HUS, fl

9 14

15

21

3agepxka B OOCIYy)KHBAaHUH TPEOOBAaHHS IIO
CPaBHEHHIO C €ro IUPEKTUBHBIM CPOKOM, Zi

11

11

Lltpad 3a 3aaepxKy B 00CITy)KUBAHHU TPEOO-
BaHUs, 0;Zi

55

11

3ajepkKa B OOCIYKUBaHWH TPeOGOBAaHHUS IO
CPAaBHEHUIO C €r0 JUPEKTUBHBIM CPOKOM MPH
YCIIOBHH, YTO OHO OOCIYXKMBA€TCS MOCIE/-
HUM, 7/ (mpu T = 21)

17

14

15 13

17

11

Lltpad 3a 3aaepxKy B 00CITyKUBAHHU TPEOO-
BaHHSI TIPU YCIOBHH, YTO OHO OOCITY)KHBAETCS
NOCIEHNM, §,Z]

68

42

30 26

85

11

3anepkka B OOCIyKMBAaHUHM TPeOOBaHUS IO
CPaBHEHHIO C €ro AMPEKTHUBHBIM CPOKOM IPH
YCIIOBHH, YTO OHO OOCITY)XHBAeTCsI MOCIC/-

HuM, z; (npu T =15)

11

11

Hltpad 3a 3agepxKy B 00CITyKUBAHHU TPEOO-
BaHHUS IIPU yCJIOBHH, YTO OHO OOCITY)KUBAETCS
MOCTIETHUM, (Sizi’

44

24

18 14

55

3agepxka B OOCIy)KHBAaHUH TPEOOBAHHS IIO
CPaBHEHHIO C €r0 AUPCKTHUBHBIM CPOKOM IIPH
YCIIOBHH, YTO OHO OOCITY)XMBAaeTCs IOCIE/-
HUM, 7 (mpu T = 10)

Lltpad 3a 3agepxKKy B 00CITyKUBAHHU TPEOO-
BaHMSA NPH YCIOBHH, YTO OHO OOCITY’KMBAaeTCs
TOCIICTHUM, Bizi’

24

30

3agepxka B OOCIy)KHBAaHUH TPEOOBAaHHS IIO

CPaBHEHHIO C €ro JAMPEKTUBHBIM CPOKOM HPH

YCIIOBHH, YTO OHO OOCITY)XMBAa€TCS IOCIE/I-
’ —_

HuM, z{ (mpu T=7)
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Oxkonuanue taba. 5.6

1 2 3 4 5 6 7
Hltpad 3a 3agepxKy B 00CITyKUBAHHU TPEOO-
BaHHUS IIPU yCIIOBHHU, YTO OHO OOCIYXKHBAeTCs | 12 0 _ _ 15 -

TIOCJTICTHUM, Si zi’

Hltpad 3a 3agepxKKy B 00CITyKUBAHHU TPEOO-
BaHHUS IIPU yCIOBHH, YTO OHO OOCITY)KUBAETCS 0

MOCTIEHHUM, Zi’ (mpu T = 3)

Hltpad 3a 3agepxKy B 00CITyKUBAHHU TPEOO-
BaHUs NPH YCIOBHH, YTO OHO OOCIY>KHBAeTCs 0 — - - 0 -
TIOCJICTHUM, Sizi’

OnTHMaNbHBIH MOPSI0K 00CITYKHBAHUS 1 3 4 5 2 6

Bpemst oxkoHwaHus oOciyxuBaHUs TpeOoBa-

s, § 2 7 10 15 3 21
L

3agepxka B OOCIy)KHBAaHUH TPEOOBAHHS IIO 0 0 3 7 0 1

CPaBHEHHUIO C €T0 AUPCKTUBHBIM CPOKOM, Zi

[Itpad 3a 3anepkKy B 00CTyKHBaHUM TPeOO- 0 0 6 14 0 11

BaHusl, O;'Z;

Hanpumep, nist tpeboBanus Ty 3ajepxKka B 0OCIYKHUBAaHUU PaBHA (CM.
Tabm. 5.6):

a st TpedoBaHus 13 —

B) omnpezaenuM mTpad 3a 3aepKKy B 00CITyKMBaHHH KaXJ10ro TpeOoBa-
HUSI IPY HEONTHMAIIBHOM TOPSIIKE 00CITY>KUBAHUSL:

8i-zi;

I) HaliieM 3HaueHWe Kpurepus 3(P(EKTHBHOCTH 3aJadd NPH HEONTH-
MaJIbHOM paclHCaHHu:

D,(n,) = mahllxéi z,=55y.1.e;
le
J) ONTUMHU3MpPYEM IOPSNOK OOCTyKHMBaHHS TPeOOBAHMIA, I ITOTO

CHayaja BBIYHMCIMM BpeMs OOCIY)XKHMBaHHs BCeX TpeOOBaHMI B cHCTeMe
(nn Bpemst 00CITy>KHBaHHSI ITIOCIICTHETO TPEOOBAHHMS):

i=1

17



B namem npumepe:
T=2+4+3+5+1+6=21 enunuua BpeMeHH;

€) OIpelenuM 3aJepPKKy B OOCIYXKHMBAaHMM Ka)0ro TpeOOBaHUS IO
CPAaBHEHHUIO C €r0 JUPEKTUBHBIM CPOKOM IpPU YCIOBUH, YTO TOCIEIHUM
00CITy)KHBaeTCsl paccMaTpiBaeMoe TpeboBaHue ¢ HOMepoM i. JlaHHYIO 3a-
JIEP)KKY B 00CITY’KMBaHHH BBIYUCIISIEM 1O (hOpMyJIe:

z{ =max{0; T -D;}.
Hampumep, st peboBanus T JaHHAS 3aJIepiKKa paBHa:
71 =T —D; =21 — 4 = 17 enununu Bpemenuy;

K) paccuuraeM ImTpad 3a 3aJepKKy B 00CIYKMBAaHHU KaXKIAOTO Tpe©o-
BaHMs NP YCIOBHH, YTO OHO OOCITY>KUBAETCSI OCJICAHUM:

Si'zi';

3) HaiizeM TpeGOBaHME, I KOTOPOTO MPOM3BENEHUE O, -Z| CamMoe MHU-

HHMMaJIbHOE. JTO Tpe60BaHI/I€ Te, OHO 6yﬂ€T 06CJ'Iy)KI/IBaTI)C${ MNOCJIICAHHUM.
HckimrouaeMm ero u3 PacCcCMOTPECHU;
I/I) OCJIC UCKIIOUCHUA Te OCTaJIOCh MHOXKECCTBO Tpe60BaHI/II7[ -

(Tl! TZ! T3a T41 T5)a

JUTA KOTOPBIX pacdeT MOBTOpSEM CHadajla ¢ IMyHKTa J) U ONpeAeisieM IS
HUX:

T7=2+4+3+5+1=15.

Boerancnsem z/. Hampumep, must tpeGoBanus 71 3anepiKka B 00CITyXKH-

BaHMU OyJeT paBHa:
71=T-D;=15-4=1lur
Jlyist MHOXeECTBa TpeOOBaHMH —
(T4, T, T3, Ta, Ts)

onpenenseM TpeGOBaHUE, I KOTOPOTO TPOU3BEAeHHE O, - Z| GymeT MUHH-

MaJbHBIM. OTO TpeboBaHue 74, 0HO OyAET 00CTYKUBATHCS TIPEITOCIIETHIM.
H3biMaeM ero U3 pacCMOTPECHHUS U pacueThl IIOBTOPSIEM CHAvaa C IyHKTA JT)
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u 1. 1. Jlns tpeGosanmii Ty u Ts npoussenenue O, - Z| PABHO HYIIIO, TIO3TOMY

TIOPSIOK OOCITYKMBaHUS 3TUX TPEOOBAHHUN HECYIECTBEHEH U JIIO00€ U3 HUX
MOJKET OBITh BEIOpAHO /ISl 0OCTYKUBAHUS, KAK TIEPBBIM, TaK M BTOPBIM.

Takum 00pa3zom, MOPSIOK 0OCTYKUBAaHUS TPEOOBAHUIA, KOTOPOMY COOT-
BETCTBYET MUHUMAaJIbHOE 3HaueHHe D3, OyIET CACIyONUM:

([Tl! T5], Tz, T3, T4, Te).

3amuck [T}, T5] TOBOPHUT O TOM, 4TO MOPSAOK 0OCIyXMBaHHs TpeOoBa-
uuit T) u T5 Oe3pa3nuyeH;

K) HUCIIONIB3YSl METOJIUKY ITyHKTOB a), 0), B), T), OIPEAeInM 3HauYeHHE
Kputepust 3pPEKTUBHOCTH 3a/1a4H ITPH ONTHMAILHOM PacIHCaHHU:

D,(m,) = m%xﬁi -Z;=14y. 1. e,
le

JI) paccuuTaeM, JJIs HaIeTro nmpuMmepa, 3PQPEeKT OT ONTHUMHU3AINH PACIIH-
canust 00cy)kuBaHUs TpeOoBaHuil. /i1 TpeThel 3aa4u OH paBeH:

D=55-14=4ly.n.e.

JUnst HarsIIHOCTH pacIiicaHue o0CITyXUBaHUs TpeOOBaHUI B CHCTEME C
OJTHUM O0CITY>KHUBAIOLIHM YCTPOHCTBOM MOXKHO IPEJICTaBUTh IpauuecK.

Jlns oTrxX menedt Hambosiee 4acTo MOJIb3yIoTes rpadukom ['aHTa, KOTO-
pBI TpencTaBiIseT CcoOOH IMPOrpaMMy 3aHATOCTH  OOCITY>KHBAIOIIErO
ycrpoiicTBa. Kaknast onepauunst Ha rpaduke nzoOpaxaercs macmraOupo-
BaHHBIM OTPE3KOM HPSIMOH, COOTBETCTBYIOLIUM JUIUTEIEHOCTH 00CITYKHBa-
HUs TpeboBaHus. M300pa3uM oNTHMAalbHOE pacIUCaHKe TSI HHPOPMAITTH
TpeThell 3a/aud B BUJAE KYCOYHO-HENPEPHIBHOM (YHKIUH, T. €. B BHIE
(puc. 5.1).

Kpome rpaduka I'aHTa A1 HarIAgHOTO M300paKEHHUS PACIHCAHUS HC-
MOJIB3YIOTCSl IUIAHUPOBOYHBIA M JICHTOYHBIH Tpaduku. [lranuposounvlii
2paghux TO3BOJSIET CXEMAaTHYECKH HW300pasuTh mpolecc 00CTyKHBaHHA
TpeboBanuil. [Ipn 3TOM KaxIOMy TpPeOOBaHMIO OTBOAMTCS OAHA CTPOKa, B
KOTOPOH TPOBOJUTCS JIMHMS, COOTBETCTBYIOIUIAs BPEMEHH OOCITYKHBaHMSA
TpeOoBaHus B BEIOpaHHOM Maciitabe BpemeHH (puc. 5.2).

Jlenmounwiii epaghux — 3T0 M300pakeHUE TOCIENOBATEIEHOCTH 00CITY-
KUBaHUS TpeOOBaHMH, BpeMs OOCITy>KUBaHHA KOTOPHIX Ha rpaduke u300-
pakaeTcsl MOCIJIEIOBATENILHO C YYETOM JJIMTENBHOCTH HMX OOCITYKMBaHHS
(puc. 5.3).
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BaHWA

Ti A 6
1 I :
I
| — | 5
Do 5 :
—
Ty Lo . :
Do 3 :
T3 | | ,—: !
1 ! I I
LA :
T; 2 ! :
' i
21 |
T freed '
! »
0 2 3 7 10 15 21t
Puc. 5.1. I'padux I"anTa
Tpebo- Bpewms obcmy:kuBaHusS
Banus |11 2 456|789 |1w|11|12]{13|14[15]|16|17]18|19]20]21
Th
Ts
T,
T3
T4
Ts
Puc. 5.2. IlnanupoBouHblii rpadux
Tpebo- Bpewms obcmy:KuBaHUs

415|678

9

10

11

12

13

14

15

16

17

18

19

20

21

Puc. 5.3. Jlentounslii rpadux
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5.3. IlocnenoBaresbHOe od0cay:xuBanue (Oomas 3axaya J[;koHcoHA.
3anaua /[xoHCOHA A1 ABYX H TPeX MAIINH)

Obwas 3adaua Joconcona. TUNMMUHON 3amadeil TEOpUM pacIHCaHUi
SBJISIETCSL TIPOOJieMa COCTABJICHUSI PAcIMCaHUsl PabdOTHl TEXHOJOTMYECKOH

JIMHUM, COCTOSIIEN M3 M-CTaHKOB (i =1, m), Ha KOTOPBIX HYXHO 00pabo-

TaTh MAPTUHM U3 N-AeTajei (j =1 ﬁ). KpurepueMm 3)(HeKTHBHOCTH paciiu-

CaHus CTaHET MHUHUMAIBbHOE BpeMsi 00pabOTKH Bcex N-peTaned, Kaxuas u3
KOTOPBIX JJOJDKHA MOCJIEI0BATEILHO IPOHTH 00pab0TKy Ha KaXKJJOM CTaHKe.
VcXoaHBIMU TaHHBIMH 321241 CITY>KHT TPOAOJDKUTEIBHOCT 00paboTKM Ha
i-M cTaHke j-if netany, T. €. tj;.

Takum 00pa3oM, HEOOXOAMMO ONIpENEeNUTh MOPSIOK 00paboTKn
N-meTanei, MUHIMHU3HPYIOMNI 00Iee BpeMsi HX N3TOTOBJICHHS.

[Ipu ycnosusx:

1) 06paboTKa Kax 0¥ JeTalli Ha i-M CTaHKe T0JDKHA HAYMHATHCS He pa-
HEe 4eM OKOHUYHTCS Ha CTaHke i—1;

2) Ha KaXXIOM CTaHKE OJHOBPEMEHHO MOXKET oOpadaTeIBaThcsa He Ooiee
OJTHOM JeTanu;

3) HauaBIIaAsCs OmMepalus He MPEPHIBAETCS 10 MOJTHOTO €€ 3aBEPIICHHUS.

Takas 3agaua nonyuuia HazBaHue 3aaa4yu JhxoHcona. B 1954 r. amepu-
kaHckuid yuenslid C. M. J[xoHcoH (cM. npwit. A) chopMynnpoBai ¥ peril
€e JUIsl IBYX CTaHKOB.

3aoaua /iconcona 0nst 08yx MauiuH.

IIpumep. OOxapodHbICe W MAapOBAPOYHBIE KAMEPHI SBISIFOTCS BELYIIINM
000pyIOBaHHEM TEPMHUIECCKOTO II€Xa MPH BBEIPAOOTKE BAPEHBIX KOJIOACHBIX
W3AEINH, MO3TOMY IOBBIIICHUE MPOU3BOIUTEIBHOCTH 3THX KaMep I03BO-
JSIET YBEJIMYUTH IPON3BOCTBO KOJIOACHBIX M3ICITHH.

[MomyhaOpukaTel KOIOACHBIX M3/ACTHIA B TEPMHUUECKOM IeXe, TPOXOIAT
MOCTIEIOBAaTENEHO 00padOTKY B 00XKapOYHBIX, a 3aTeM B IapOBAPOYHBIX
Kamepax, NPeBpaIlaloTCsl B TOTOBYIO NMPOAYKIHIO. JJTUTENEHOCTh 00XKapKu
KOJIOAC 3aBHCHUT OT TOJIIMHBI 000JIOUKH, a BapKH — OT JUaMeTpa 000JIOUKH.
B 3aBucuMocTH OT BHAa K0JIOAac, MMEIOMIMX Pa3HYIO TOJIIUHY W JUaMETP
000JI04KH, MEHSETCS JJTUTENLHOCTh 00XKapKH M BapKH KOJ0aC, YTO CITYKHT
IIPUYUHOM NIPOCTOS IAPOBAPOYHBIX KaMep.

Heo0xoanMo cocTaBUTh TaKOE PACIHCaHUE 3arPy3KN KOJIOACHBIX MOIY-
¢abpukaToB B 00KapodHyI0 Kamepy, KOTOpOE MO3BOJHUT B IpOIlecce MX
00>kKapKy ¥ BapKH CBECTH IPOCTOH ITapOBAPOYHON KaMephl K MUHUMYMY.

JlirenbHOCTh O0KAapKM M BapKH KOJOACHBIX W3AEIMH TNpHBEACHA B
Tabm. 5.7.
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TaoOnumal.7. JaureabHOCTh 00:KaPKH U BAPKH KOJI0ACHBIX U3/1euil, MUH

HNQH Konbaca O6>xapka Bapka
1 «YaiiHash» 60 50
2 «JlokTOpCKas» 70 60
3 «CapaenbKkmy 50 30
4 «JTrobuTtenbckasn 120 140
5 «CoCHCKN» 40 20
6 «CtonoBasi» 60 60
7 «OTnenpHaDy 130 150

OrnpenenuM MPOCTOM MapOBAPOYHON KaMmephl, CUUTAas, YTO O0KapKa
BapKa KOJIOACHBIX MOTy(habpHKaTOB MPOUCXOJUT B HEONTUMAIEHOM TTOPSA-
Ke:

(Tll T21 T3l T4i T51 T61 T7)

ITycTe X; — IpOROIKUTENBHOCTD IPOCTOS MAPOBAPOYHON KaMephl, MUH.

Brraucimum mpocToilt mapoBapodHON KaMephl MpH 0Okapke KoJ0achl
«Yaitaas». [Toka mepBbIif BU KOJIOACHBIX U3MIETHI 00XapHuBaeTcs, mapoBa-
pOYHAsI KaMepa IPOCTaNBAET, CISIOBATEIHHO:

x1= 60 MuH.

PaccunTaem mpocToil mapoBapodHOW KaMephl MpH 00X apKe KoJI0achl
«Jloktopckas». IIpu 3ToM HE0OXOANMO y4eCTh, UTO TTAPOBApPOYHAS Kamepa
He paboTtaeT, noka «YaitHas» u «JlokTtopckasy kojbackl ooxkapusarorcs. Ho
mapoBapoyHasi Kamepa mnpoctanBaet 60 MUHYT, U TIOKa 00XKapuBaeTCs Koiba-
ca «JIokTopckast», MPOUCXONT MPOIECC Bapku Konbackl «UaiHasy, T. €.

x, =60+ 70 -50 - 60 =20 mMuH.

AHaNOTHYHEIM 00pa30M OIpEeNsieM MPOCTOU ITAPOBAPOYHON KaMephl
(ecnu MOMYYEHO OTPHUIATENLHOE YHCIIO, 3TO O3HAYAeT, YTO MPOCTOS HET)
(Tabmn. 5.8):

x3=60+70+50-50-60-60-20=0

x4=60+ 70+ 50+ 120 - 50 - 60 — 30 — 60 — 20 = 80
x5=60+70+50+120+40-50-60-30-140-60-20=0
x=60+70+50+120+40+60-50-60-30-140-20-60-20-80=0
x7=60+70+50+ 120 + 40 + 130 - 50 - 60 — 30 — 140 - 20 - 60 — 60 —
—-20-80=10.
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Ta6numa5.8. Pacuer mpocToeB NapoBapo4uHoOii KaMepbl IPH HEONTHMAILHOM HOPSIIKe
00ci1y:KMBaHUs TPeOOBaHMIi

TpeboBa- KonGaca JlmMTenbHOCTh, MUH HpO(iTOI/I napoBa-
HUS o0apKku | Bapku | POYHON KaMepbl, MHH
T, «Yaitnas» 60 50 60
T, «JloKkTOpcKas 70 60 20
T3 «CapenbKim» 50 30 0
Ta «JTrobuTenbCcKas» 120 140 80
Ts «COCHCKIm» 40 20 0
Te «CrooBas» 60 60 0
T «OT1nenpHas» 130 150 10

Takum 006pa3oM, CyMMapHBINA IPOCTOH MAPOBAPOYHON KAMEPBI COCTAaBUT
170 mun, B TOM uucie mo komodace «YaitHas» — 60, «Jlokropckas» — 20,
«JIrooutenbekas» — 80 u «OTaenbHas» — 10 MUH.

N306pa3um ¢ momornrsio rpaduka ['aHTa TOPSIOK 00CITYKUBAaHUS Tpe-
OoBaHMIA B CHCTEME C ABYMs OOCITY>KHBAIOIIUMH YCTPOHCTBAMH IIPH HEOTI-
THUMAILHOM TIOpsIIKE OOapKh W BapKé KOJOAcHBIX MoyhaOpHuKaToB
(puc. 5.4).

O6cmyxu- X

BaoLLIHe n L, . T T T Ty

veTpoicTBa

O6xapou- 60 70 | 50 120 | 40| 60 130

Hast Kamepa

ITaposa- /,

pouas 50 ;// 60 |30 140 |20] 60 [ 150
KaMepa

v

0" 60 110 130 190 220 300 440 460 520530 680 t

Puc. 5.4. I'paduk "anTa 171t cuCTEMBI ¢ IBYMs 00CITY)KHBAIOLIUMHU YCTPOHCTBAMHU
[P HEONITUMAJIEHOM IIOPSIAKE 00CITyKUBAaHUS TPeOOBAHMI

Ha rpaduke I'anta m3oOpakeHa MOCIENOBATEIBHOCTh OOCTYKUBaHUS
TpeOOBaHMIT Ha TIEpPBOM M BTOPOM OOCITYKHMBAIOIIUX YyCTPOWCTBax.
[Tpu 3TOM BpeMst MPOCTOS H300PAKEHO MTPUXOBKOM.

Ecimu mopsaok mpoxoskIeHus 00apKy M BapKd MOTy(hadbpHKaToB KO-
0acHBIX M3JENUi MOMEHATh, TO MOXXHO YMEHBIIHTH CYMMAapHBIH MPOCTON
MapoBapOYHON KaMephl.
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PaccMmoTpuM ancopumm pewtenus 3adawu Jxconcona 011 08yxX 00Cay-
ACUBATOUWUX YCIPOTICMS.

1) 3amuuieM MaTpuily pa3MepHOCTBIO N - 2, kK03 (GUIMEHTH KOTOPOit
PaBHBI BpeMEHHU 00CTyKHBaHUs TpeOOBaHUiA tjj EPBBIM U BTOPBIM YCTPOIi-
CTBaMU;

2) B MaTtpuIe ”tij H HaXOJIWM MHUHUMAaIBHEBIN dmeMenT. Ecinm oH crout B

IIEPBOM CTOJIOIIE, COOTBETCTBYIOIIEM IEPBOMY OOCIYKMBAIOIIEMY yCTPOii-
CTBY, TO JaHHOe TpeOOBaHHE OOCITY)KHBAETCS IMEPBBIM, €CIIH BO BTOPOM
CTOJIOLE, TO ITOCIIEIHNM;

3) uckiIroYaeM M3 PAacCMOTPEHHs BBIOpaHHOE TpeOoBaHHE M PaboTy
MPOJ0JKAEM COTJIACHO MYHKTY 2, MOKA HE YIOPSIOYUM MOPSIOK 00CTYKH-
BaHUs TpeOOBAHUM;

4) ecnu B OJTHOM CTOJIOIIE MMEETCSI HECKOJIbKO MUHUMAJIBHBIX BEJIMYHH,
TO BBIOMpaeM CHayasia TpeOOBaHUE C MECHBIIUM HOMEPOM;

5) ecnu U B MEPBOM, M BO BTOPOM CTOJIOIAX €CTh HECKOJIBKO OJIMHAKO-
BBIX MUHMMAJIBHBIX BEJIMYHH, TO BRIOUpAEM CHavajaa TpeOOBaHMUS C MEPBOrO
CTOJIOIIA.

Jliist Harero mpuMepa OnpejeNseM MUHHMANbHbBIN deMeHT. OH paBeH
20, Tak KaK OH CTOHT BO BTOPOM cToJOIe, TO TpeboBanue 75 OymeT obciry-
JKUBAThLCS TIocaeTHuM (Tabm. 5.9).

Ta6numas.9. Onpenenenue ONTUMAJIBHOIO HOPAAKA 00C/Ty:KUBAHHS TPeOoBaHMIT

TpeGosanus YcrpoiictBa OnTuMaIbHBIH OPATOK 0§cny-
1 2 KUBaHUs TpeOOBaHHUI
Ty 60 50 5
T, 70 60 4
T3 50 30 6
T4 120 140 2
Ts 40 20 7
Ts 60 60 1
Tz 130 150 3

MBICIIEHHO BBIYEPKHBAEM U3 PacCMOTpeHUs TpeboBaHue 75, BBIOMpacM
MHUHHMAJIbHBIN 3JIeMeHT, paBHBIN 30. OH CTOUT BO BTOPOM CTOJIOIE, CIIEN0-
BaTeJbHO, TpeboBanue 73 OyneT 00CIyKUBATHCS TIPEAIIOCIIECIHIM.

BribupaeM MHUHMMAaIBHBIA 37eMEHT, paBHBIH 50. OH CTOMT BO BTOPOM
cTOJIOIIE, CiieoBaTeNbHO, TpeOoBanue 71 00CITyKUBAeTCS MATHIM. BeiOupa-
€M MHHHUMAaJbHBIA 3JieMeHT, paBHbIN 60. VX Heckombko. bepem B mepBoM
CTOJIOTIE, CIeNoBaTeNIbHO, TpeboBaHue Ty OymeT OOCITYyKHBATHCS TEPBBIM,
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TpeboBanue T, — 4eTBEPTHIM, TpeboBaHue T4, — BTOPHIM, a TpeboBanue 77 —
TPETHUM.

Paccunraem mpocTonm mapoBapoYHON KaMephl MPH ONTUMAIBHOM II0-
psnke o0CIy)KuBaHUS TPeOOBAHUH, T. €. i1 PACIIUCAHHUS

= (Te, Ta, T7, T2, T1, T3, T5).

Pacuer npocroes npusenem B Tabu. 5.10:
x1=60
x2=60+120-60-60 =60
x3=60+120+130-60-140-60-60=0
x4=60+120+130+70-60-140-150-60-60=0
x5=60 + 120 + 130 + 70 + 60 — 60 — 140 - 150 - 60 - 60— 60 = 0

xg=60+ 120 + 130 + 70 + 60 + 50 — 60 — 140 — 150 — 60 — 50 — 60 —

-60=0
x7=60+120 + 130 + 70 + 60 + 50 + 40 — 60 — 140 — 150 — 60 — 50 —
-30-60-60=0.

Tao6nuuas.10. Pacuer npocToeB NnapoBapo4Hoii KaMepsl PH ONTHMAJIBHOM NMOPsIAKe
00c/Iy:;KHBaHUS TPeOOBAHUIA

Tpebosa- KonGaca JnuTenbHOCTh, MUH IIpocTou napoBapo4HOi
HUS 00XKapKu BapKH KaMepbl, MUH
Ts «CronoBas» 60 60 60
Ta «JIrodburenbckas» 120 140 60
T «OTnenpHas» 130 150 0
T «JloxTopckasy» 70 60 0
Ty «Yaiinas» 60 50 0
T3 Capnenbku 50 30 0
Ts Cocucku 40 20 0

CymmapHsIit ipocToil cocTaBnsier 120 MuH, T. €. IPOCTOU MapoBapoU-

50
HOM Kamepbl cokparmatorcst Ha 50 muayT (170-120), rin Ha 70" 294%,

YTO [TO3BOJIUT MPH TOH K€ MOIHOCTH 00OPY/IOBAHUS YBEINYUTH [TPOU3BOJI-
CTBO MPOAYKIIHH.

N306pasum ¢ momornipio rpaduka ['aHTa onTHMAanbHOE pAaCIHMCaHUE
(puc. 5.5).
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ObcmyxuBa-
Ionye
veTnoiicTrA
Oo6>xapou-
Hasi Kamepa

ITapoBapou-
Has KaMmepa

A

Te T4 T7 T2 T1 T3 TS
60 120 130 70| 60 | 50 (40
60 ,& 140 150 60 | 50 [ 30|20
60 120 180 320 470 530 580 610 630 t

Puc. 5.5. I'paduk "anTa 171t cucTeMsl ¢ IBYMst 00CITY)KHBAIOIIUMHU YCTPOHCTBAMHU
IIPU ONTHUMAIIBHOM HOPSIKE 00CITy>KUBAaHUS TPEOOBAHHI

3adaua [oconcona Ons mpex Mmauwiun uau mpex 0OCHYICUBAIOUUX
yempoticms. Tlpu m > 3 anroputm [[>KOHCOHA HE MPUTOJICH, a MPOCTHIX aJ-
TOPUTMOB TOKa He HaiieHo. [Ipu M = 3 MOXHO BOCIIOJIb30BAThCS aJTOPHUT-
MoM J[>KOHCOHA AJIsI IBYX OOCITY)KUBAIOLINX YCTPOHCTB, TAK KaK OMTUMAJb-
HBIA TUIaH 3a1aun J[>KOHCOHA MPOU3BOJBHON Pa3MEPHOCTU JOCTHXKHM Ha
MHOKECTBO IJIAHOB, B KOTOPBIX MOCJEIOBATEIBHOCTh 3allyCcKa JeTajci Ha
MEPBOM CTAaHKE COBIIAJACT C MOCJIEOBATEILHOCTBIO 00pabOTKK JeTalneit Ha
BTOPOM CTaHKE, a MOCIIeI0BAaTEIbHOCT 00pa0OTKH AeTael Ha MOCIeJHEM
CTaHKE — C TIOCIEeOBaTENbHOCTBIO Ha MpeinocienHeM cranke. Orcrozna
CJIE/IyeT, YTO Uil TPEX CTAHKOB MOCJIEIOBATENbHOCTh 0OPabOTKHU IeTajei
Ha BCEX CTaHKaX OJWHAKOBa. JDKOHCOH J0Ka3all, 4TO aJrOPUTM ABYX CTaH-

KOB MOJKHO IMPUMCHHUTL K TPEM CTaHKaM B CJIy4ac, €CJIN:

min a; > max bj umm min ¢; > max bj,

Tzie aj — Bpems 00paboTKH j-if AeTau Ha IEPBOM CTaHKe;
b; — Bpemst 06pabOTKH j-it AeTanu Ha BTOPOM CTaHKE;
Cj — BpeMs 00pabOTKH -i JeTaau Ha TPETHEM CTaHKE.
Aneopumm pewenus 3a0ayu:

OITHMAaJIbHBIA IopAa0K 06CJ'Iy)KI/IBaHI/I$I Tpe60BaHI/II71 HaxoJAT € IIOMO-

IIBI0 CYMM:

aj+bjI/ij+Cj.

K aum MMPUMCHAIOT aJITOPUTM I[)KOHCOHa JJId IBYX CTaAHKOB.
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Hpumep. Nmeercs 3 cranka, Ha KOTOPBIX JOJDKHBI IIPOUTH 00paboOTKy 6
neraneil. HeoOXoMuMo cOCTaBUTHh Takoe pachucaHue OO0CITYKHBAaHHS Tpe-
OOBaHUIA, T. €. ONPEICITUTh TaKyIO MOCIICIOBATEIFHOCTh 00pabOTKH JieTa-
JIel Ha CTaHKaX, KOTOpas MO3BOJUT MUHHUMH3HPOBATH MPOCTOM CTAHKOB.
Bpewms obcnyxuBanus TpeOOBaHMI HAa CTAHKAX MPHUBEIEHO B Ta0m. 5.11.

Ta6nauma 5.11. Bpemsi 06padoTku xeTaseii Ha TpeX CTAaHKAX

Cranku

Jeranu (TpeboBanust) 1 > 3
T1 8 5 9
T, 12 6 15
Ts 9 4 10
T4 10 6 12
Ts 7 5 8
Ts 11 7 14

Jlns pacniucanus —
T = (Tll T21 T3! T4i TS! T6)

HailIeM IPOCTOU BTOPOTO M TPETHETO CTAHKOB.

ITpocTou Ajis BTOPOrO CTAHKA ONPEAEISIOTCS U3 BHILIEU3IOKEHHOTO All-
TOPUTMA, UCIIONBE3YEMOTO TPU PEIICHUH 3aa4 ONTHMU3ALUH PaCIIHCAHUs
o0CyKuBaHHs TPeOOBaHMH JUIA JBYX OOCIYKHBAIOIIMX YCTPOWCTB
(tabm. 5.12):

x1=8
x=8+12-5-8=7
x3=8+12+9-5-6-8-7=3
x4=8+12+9+10-5-6-4-8-7-3=6
xs=8+12+9+10+7-5-6-4-6-8-7-3-6=1
x%=8+12+9+10+7+11-5-6-4-6-5-8-7-3-6-1=6.
ITpocTou BTOpOTro CTaHKa PaBHBI:

8§+7+3+6+1+6=231 equnuiy BpeMeHHU.
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Tao0OnumaSs.12. Pacuer npocToeB BTOPOro U TPETHEr0 00CIYKUBAIOUIMX YCTPOICTB
NMpH HEONTHMAJIBLHOM PaCHHCAHHH

Heramm Cranku IIpocTou cTaHKOB
(TpeboBaHus) 1 2 3 2 3
Ty 8 5 9 8 13

T 12 6 15 7 4

T3 9 4 10 3 0

Ty 10 6 12 6 0

Ts 7 5 8 1 0

Ts 11 7 14 6 0

PaccunTaem mpocTou TPETHETO CTaHKAa MCXOMAS M3 CIEAYIOMIHX cooOpa-
keHui (cM. Tabm. 5.12). TpeTuil cTaHOK CTOUT, IMOKa MepBas IeTaib obpa-
0aTeIBaeTCS TOCIIEOBATENIFHO HA TIEPBOM M BTOPOM CTAaHKaX, CIE€JOBATENb-
HO, €T0 MIPOCTOM paBeH:

x1=8 + 5 =13 eauHull BpeMEHH.

Jaree mpu pacuere 3HAUEHHSI NPOCTOSI YUUTHIBAIOT BPEMs 0OCITyKUBa-
HUSI Ha IEPBOM CTaHKE NIEPBOM M BTOPOH JieTalieil u BpeMs 00paboTKH BTO-
PO JleTany Ha BTOPOM CTaHKe 0e3 yueTa BpeMeHHU paboThl TPEThEro CTaHKa
npu 00pabOTKe MEPBOM JIETaIH U BPEMEHHU IPOCTOSI TPETHEr0 CTAHKa, T. €.

x=8+12+6-9-13=4.

Paccysxnas aHaJIOTHYHO, ONIPEEIsIEM IIPOCTOH TPETHEro CTaHKa!
x%3=8+12+9+4-9-15-13-4=0
x=8+12+9+10+6-9-15-10-13-4=0
x%=8+12+9+10+7+5-9-15-10-12-13-4=0
x%=8+12+9+10+7+11+7-9-15-10-12-8-13-4=0.

ITpocTou TpeThero CTaHKa PaBHBI:
13 + 4 = 17 enuHull BpeMeHHU.

N306pa3zum ¢ nmomomsio rpaduka ['anta mopsgok oOCITy>KMBaHUS Tpe-
OoBaHMI1 B cHCTEME C TpeMs 00CIIy>KHBAIOIIMMH yCTPOWCTBAMH NPU HEOII-
TUMAaJBHOM TOpsike 00paboTKy eTanell Ha craHkax (puc. 5.6).

Ha rpaduke I'anta HarisgHO M300paskeHa IOCIIENA0BATENLHOCT 00pa-
0OTKM KaXIOH JeTany cHavaja Ha IEpPBOM, 3aT€M Ha BTOPOM U TPEThEM
CTaHKax.
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OGcnyxuBarolep 7, 7, s T, Ts Ts
YCTPOHCTBA

Cranok Ne 1 8 | 12 9 10 |7 11

Cranok Ne 2 y 5

77,16 03] 4l5] 61115 7
74 A Z
Crazox Ne 3 9 /ﬁﬁ 15| 10| 12 |8 |14
ol 13 22 26 41 51 63 71 85 t

Puc. 5.6. I'paduk I'anTa a1 cucteMsl ¢ TpeMs 00CTyKUBAIOIIUME YCTPOHCTBAME
HPH HEONTHMAILHOM TOPsKE 00CITy)KHBaHHS TPeOOBaHHIT

C HEJIBI0 ONNTUMHU3AINHN pAaCIIMCAHUS TIPOBEPUM BBITIOJITHUMOCTD YCJIIOBHUS:
min a; > max bj umm min ¢; > max b;.

I[J'IH 3TOI'0 HaXO0JUM MHUHUMAJbHEIN 2JIEMEHT B NEpBOM CTOJ'I6IIC. On pa-
BeH 7, T. €.
minag; =7.
HaxonuMm HanOosbIIee YHCIO BO BTOPOM CTOJIOIIE:

max b; = 7.
A MUHUMAaJIBHBIH JIEMEHT B TPETHEM CTOJIOLE paBeH §, T. €.
min ¢; = 8.

Tak, MaKCUMaJIBbHBIN JIEMEHT BTOPOTO CTOJIONA HE OOJbIIC MHHUMAIb-
HBIX DJIEMEHTOB, CTOSIIIIUX B TIEPBOM M BTOPOM cToJiomax. CrenoBaTesbHO,
JUTS ONITUMH3AIUH TMOPsAKAa 00CITyKUBaHUS TPEOOBAHUIA HAa TPEX OOCITYKH-
BAaIOIIUX YCTPOMCTBAX MOXHO TNPUMEHUTH aJTOPUTM PEIICHHS 3aTaqu
JI>koHCOHA Ha IBYX O0OCITY>KUBAIOIIUX YCTPOUCTBAX.

HaxonnMm onTuMmansHBIA MOPSAROK OOCTYy)XKMBaHUS TpeOOBaHUM, T. e.
WIIeM MIUHUMAJBHBINA 3JIeMeHT (Tadi. 5.13).

OH paBeH 12 u cTOWUT B TIEPBOM CTOJIOIE, 3HAYUT, TpeOoBanue 15 OyaeT
00CITy’)KMBaThCS TECPBBIM, MBICICHHO BBEIYCPKHBACM €TO M BHIOMpacM clie-
YOI MUHUMAaJIbHBIN 3JIEMEHT.
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Ta6nxuma5.13. OnpeaejieHne ONTHMAILHOIO NOPSAAKA 00CTy:KHBaHHs TPeOOBaHHUIT
Ha TpeX 00cTyKHBAIOIINX YCTPOiicTBaX

TpebGoBanus aj+ by by + ¢; OnTHMAaNbHBIH TOPAIOK
00CITy)KHBaHUS
Ts 13 14 3
Ts 12 13 1

OH paBeH 13, TakuX 3JIEMEHTOB JIBa, M1 OHH CTOSIT B TIEPBOM CTOJIOIIE,
CJI/IOBATENILHO, BTOPBIM U TPETHUM OY/AyT 00CIYKHUBATHCSI COOTBETCTBEHHO
mepBoe M TpeThe TpeboBaHus. Jlanee Ha oOCTy)XKHBaHUE MMOCTYIAT TpeboBa-
aue Ty, 3aTeM TpeboBanus 1, u Tg.

PaccurtaeM NpoCTOM CTAaHKOB B COOTBETCTBHUHU C MPUHSITHIM HOPSIKOM
obciyxuBanus TpeboBanuii (Tabmn. 5.14):

a) MPOCTOM JIJIsl BTOPOTO CTaHKA —

x1=7
x=7+8-5-7=3
x3=7+8+9-5-5-7-3=4
x4=7+8+9+10-5-5-4-7-3-4=6
xs=7+8+9+10+12-5-5-4-6-7-3-4-6=6
x=7+8+9+10+12+11-5-5-4-6-6-7-3-4-6-6=5

Tao6numa5.14. Onpenenenue NpocToes BTOPOro U TPeThero CTAHKOB
NPHU ONTHMAILHOM PaCHHCAHUU

OnTuMabHbI TOPSAOK CraHku IIpocToun CTaHKOB
00CITy)KHBaHUSI 1 2 3 Ne 2 Ne 3
Ts 7 5 8 7 12

Ty 8 5 9 3 0

T; 9 4 10 4 0

Ty 10 6 12 6 1

T, 12 6 15 6 0

Ts 11 7 15 5 0

[IpocTou BTOpOTo cTaHKa COCTaBAT 31 eAMHUIY BpEMEHH;
0) IpoCTOM TS TPETHETO CTaHKA —

30



x=7+5=12
X,=7+8+5-8-12=0
xX3=7+8+9+4-8-9-12=0
x,=7+8+9+10+6-8-9-10-12=1
Xs=7+8+9+10+12+6-8-9-10-12-12-1=0
X¢=7+8+9+10+12+6-8-9-10-12-15-12-1=0.

IIpocTom TpeThero crTaHka paBHBI 13 eqUHHMIAM BpEeMEHH (CM.
Tadn. 5.14).

N3o6pa3um Ha rpaduke ['aHTa ONTUMATIBHBIN TOPSITIOK OOCITYKUBAHHS
JleTayiel Ha TpexX cTaHkax (puc. 5.7).

O06cnyxuBa-

fomue A s LT, T
yCTpOHCTBa
Cranox No 1 7 8 9 10 [ 12 |11
Cranok Ne 2 5 /3/ 5 4 6 6 7

N

Crasok Ne 3 8 9 10 )// 12 | 15 |15

v

0 12 20 29 39 40 52 67 82 t

Puc. 5.7. I'paduk "anTa a1t cucteMsl ¢ TpeMst 0OCTyKUBAIOMIUMU yCTPOHCTBAMU
[IPU ONTUMAJIBHOM IMOPSIKE 00CTyKUBAHHS TpeOOBAHHI

Taxum 06p330M, OMNTUMU3alUs pacluCaHus MO3BOJINIa COKPATUTL MTPO-

CTOM BTOPOTO M TpeTbero crankoB ¢ 48 (31 + 17) no 44 (31 + 13) exunun
BpPEMEHH, T. €. IPOCTON 00OPYIOBAaHUS COKpAaIIeHHI Ha 8,3 %.
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Bompocsl Jisi caMonpoBepKH

1. Jlaiite omnpeneneHne MOHATHAM «ONEpanus», «TpeOOBaHHE», «CHCTE-
Ma 00CITy)KMBaHUS», CIIPOLECC 00CITYKUBAHUSY.

2. OxapakTepu3ynTe MPOCTOM MPoLecc 00CTyKUBaHUS.

3. JlaiiTe onpeneneHue NOHATUIO «PACTIUCAHUEY.

4. IlpuBeauTe anropuTM pellleHHs 33Jaud ONTHMAJIbHOTO YHOpspoue-
HUSI C OIHMM OOCITY)KHUBAIOIIMM YCTPOHCTBOM IPH MHHUMH3AIMHA CyMMap-
Horo TITpada, CBI3aHHOTO C OKUAAHHUEM BCEX TPeOOBaHMUIT B OUepe .

5. IlepeuncnuTe mMpaBwiIa peIICHAs 33a4X ONTHMAIBHOTO YIOpSAIOUe-
HUSI C OIHUM OOCITY>KHUBAIOIIMM YCTPOHCTBOM IPH MHHUMH3AINHA CyMMap-
HOH BEJTMYUHBI CPEZCTB, CBA3BIBAEMBIX TPEOOBAHUSIMHU B CBSI3H C UX HPEOBI-
BaHHEM B CHCTEME I10CJIe 3aBEPLICHHS 00CIYKUBAHMS.

6. [laiite ompezeneHHe MOHATHIO «IUPEKTHBHBIA CPOK OOCITY)KHBaHUS
TpeOOBaHUSY.

7. IlpuBeauTe anropuT™M pelIeHHs 3aJadyd ONTHMAJIbHOTO YIHOpsIoue-
HUS C OJHUM OOCIIY>KHBAIOIIMM YCTPOMCTBOM HpPH MUHHUMH3AIMHM MaKCH-
MaJIbHOTO HiTpada 3a 33AePKKY B 00CITyKUBAHUH TPEOOBAHUSL.

8. Kakumu croco6aMu MOXKHO T€OMETPUYECKH M300pa3uTh ONTHMAJIb-
HOE pacnucaHuie 00CIyKUBaHHs TPeOOBaHHUHN?

9. Chopmynmpyiite obmryto 3agaqy J>KOHCOHA.

10. Kak ompemenstoTcsi IPOCTOH BTOPOTO OOCITY>KHBAIOIIETO YCTPOH-
cTBa?

11. Kak m3o0paxaercst MOpsSAOK 00CTyKIUBaHUS TPeOOBAHUI B CHCTEME
¢ IByMsI 00CTYKMBAIOLIIMH yCTPOHCTBAMU C ITOMOIIBIO Ipaduka ['anta?

12. IlpuBenuTe adrOpUTM PEUICHUS 3a7add ONTHMAaJIBHOTO YHOpsigoue-
HUS JUTSI CHCTEMBI € IBYMsI 00CITY KHBAIOLTIMH yCTPOIICTBaMHU.

13. Kak onpenienuth MpOCTOM TPETHETO 0OCITYKUBAIOIIETO yCTpoiicTBa?

14. TlpuBeanTe anropuT™M 0OOCHOBAHMUS ONTHMAIBHOTO PACTIHCAHUS JUIS
CHCTEMBI C TpeMsI 00CITy)KMBAIOLIIIMH yCTPOICTBaMHU.

15. Kakum obOpa3oMm moctpouts rpaduk ['aHTa Juiss cHCTEMBI ¢ Tpems
00CITy)KMBAIOIIUMH yCTPOHCTBaMU?
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6. MOJEJIM TEOPUU MACCOBOI'O OBCJIYKUBAHUSA

6.1. O01as XapaKkTepuCTHKA CUCTEMbI MACCOBOr0 00CTYKUBAHUS
(MOHATHE CHCTEMbI MAaCCOBOI0 00CIYKHBAHMSA, €€ 3JIEMEHThI,
KJIaccH(pUKanus cUCTeM)

Teopust MaccoBoro oOCITyKMBaHMsSI Hadaia pa3BUBAaThCS B Hadale
XX B. B 1907 . ®. ®@. MoXaHCOH H3II0XKWII TIEPBBIC HACH TEOPHH OYEPE/ICi.
B 1909 r. A. K. OpnaHr npuMeHUI TEOPUIO BEPOSATHOCTEHN K HCCIEIOBAHUIO
3aBUCHUMOCTHU O6CHy)KI/IBaHI/I$[ TeJ'Ie(bOHHBIX BbI30OBOB OT YHCJIa IMOCTYyIaro-
IIMX Ha TeJIe(OHHYIO0 CTAHIUIO BRI30BOB. B 1963 T. cOBEeTCKHMIT MaTeMaTHK
A. 5. X¥HYMH CHCTEMaTH3UPOBAJ OCHOBHBIE MOJIOXKECHUS TEOPUU MacCOBO-
ro oOcmyxuBaHusi B MoHorpadun «PaboThl Mo MaTreMaTHYecKoil Teopun
MAacCoOBOTO OOCTYKHBaHH» (CM. TIPHIL. A).

B nocnexnue rozpl Teopus MaccoBOTo oOCITyKHBaHUS (32 pyOexoM oHa
M3BECTHA TI0/1 HA3BaHUEM «TEOPUs OUYepelei») MoTydniIa NIMPOKoe MpuMe-
HEHHE B!

— cepe oOcy)KUBaHUS (B CUCTEMax CBSI3H, MOTPY304HO-Pa3rPy30UHBIX
KOMIUIEKCaX, aBTO3alPaBOYHBIX CTAHIUAX, Mara3MHax, OMJIETHBIX Kaccax u
T. 1.);

— COBPEMEHHBIX BBICOKHX TEXHOJIOTHAX (KOMIBIOTEPHBIX CETsIX, 0azax
JaHHBIX, IIOTOYHBIX JIMHUAX, BOCHHBIX CUCTCMAaX U T. )1),

— (PMHAHCOBO-IKOHOMHUYECKOH cdepe (B OaHKaX, CTPaxXOBBIX OpraHH3a-
LUSIX, HAJIOTOBBIX MHCHEKIHUSX, Ay TUTOPCKUX CIYXKO U T. II.).

Teopua maccosozo obcnyscusanusi TIPEACTaBIAET €000 HaydHOE
HarpasJieHUe, U3YyYalollee CUCTEMBbI, B KOTOPHIX BO3HHKAIOT MacCOBBIE 3a-
MPOCHI Ha BBIIIOJIHEHNE OMPE/IENIEHHBIX YCIIYT, ¥ MPOUCXOJUT yIOBIETBOPE-
HHE 3TUX 3aIPOCOB.

IIpeomemom meopuu mMacco8ozo 00CYICUBAHUS SIBISIETCS] TIOCTPOCHUE
MaTeMaTHYECKUX MOJENEH, CBS3BIBAIOIINX YCIOBUS PAabOTBI CHUCTEMBI C
nokasaresiMu 3G (HEKTUBHOCTH (HYHKIIMOHUPOBAHUS C LETBIO OMPEIEICHUS
HaWIydIIMX BAPUAHTOB YIIPABJICHHS JaHHBIMU CHCTEMaMH.

OTH CHUCTEMBbI MOJTYYMIN HA3BAHUE CUCHIEM MACCOB020 OOCIYICUBAHU,
a TPOIIECCHI, BOSHHUKAIONIUE TIPH 3TOM, HA3bIBAIOMCA npoyeccamu 00cuy-
IHCUBAHUA.

Onemenmamu cucmembl Macco8020 0OCIYHCUBAHUS SBIITIOTCS:

— BXOJAIINHI ITOTOK 3a5BOK;

— odepenp;

— ITOTOK HEOOCITy>KeHHBIX (TIOKMHYBIINX OYEPE/ib) 3asBOK;

— KaHaJIBI 00CITyKUBaHNS;

— BBIXOJAIINIA MTOTOK 0OCTYKEHHBIX 3asBOK (puc. 6.1).
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Kananst
00CITyKUBaHUS

ITorok o6cy-
JKEHHBIX 3as5BOK

|

Bxogsamuii
TOTOK 3asIBOK

Bxox Brixon

Tortok HEoOCTy-
JKEHHBIX 3as5BOK

Puc. 6.1. CTpyKTypa CHCTEMBI MaCCOBOTO 00CITYKUBAHHS

OO0cnyXHUBafOIIAEe yCTPOHCTBA CHCTEMBI MAacCOBOTO OOCITYKHBaHHS
(TlyHKTBI, CTAaHIINH, TIPUOOPHI, YCTPOHUCTBA, KACCOBBIE allapaThl, IPOJABIIHI,
TeneOHHbIE JTMHUH CBSI3HU U T. J.) HA3BIBAIOTCS KAHAIAMU OOCIYHCUBAHUSL.

3asnsxa (mpebosanue) — 31O 3a1poc Ha BBHIIOIHEHHE KAKUX-IHOO yCIyT
WIN YIOBJIETBOPEHUE ONpPEJIENICHHON MTOTPEOHOCTH.

1100 éx00sauum nomoxom 3asn60k (mpebosanuil) TOHAMAIOT MOCTICIOBA-
TEJILHOCTb OJTHOPOJIHBIX COOBITHH, CIEAYIOIINX OJHO 3a JPYTHM B KaKHe-TO
CHy‘laﬁHble MOMCHTBI BDEMCHMU.

Ecmi moTok COOBITHIA IMEeT CBOWCTBA CTAI[MOHAPHOCTH, OPIUHAPHOCTH
U OTCYTCTBUS IOCIICICTBUS, TO OH SIBISIETCS NPOCMEUUM, UTU NYACCOHO8-
CKUM, HOMOKOM.

Ecmu BepoATHOCTHBIE XapaKTEPHUCTHKH ITOTOKA COOBITHI HE 3aBUCST OT
BpPEMCHH, T. €. OH HUMEET IOCTOSHHYI) HHTEHCHBHOCTH, TO TaKOH IMOTOK
HA3BIBACTCS CIMAYUOHADHBIM.

Ecnu coObITHSI IPOMCXOAT TMMOOAMHOYKE, a HE JBa M OoJee cpasy, TO
TaKOW MOTOK COOBITHIA SIBIISIETCS OPOUHAPHBIM.

B nomoxe 6e3 nocredcmeuii coobITHS TOSIBIISIIOTCS B IIOCIIEI0BATEIbHbIE
MOMEHTHI BPEMEHHU HE3aBHCHUMO JIPYT OT IpPYyTa, T. €. YUCIIO COOBITHH, Moma-
JIAIOIIMX Ha JI000i OMH 13 MPOU3BOJIHHO BEIOPAHHBIX IMPOMEKYTKOB Bpe-
MEHH, HE 3aBUCUT OT YHMCJIa COOBITHM, MOMABIINX HA JAPYTOH, MPOU3BOIBHO
BEIOpPaHHBIA IPOMEKYTOK BPEMCHH.

1100 nomoxom HeoOCnysiCeHHbIX 3a5160K TIOHUMAIOT 3asBKH, ITOCTYIIHB-
e B CUCTEMY B TOT MOMEHT, KOTJIa BCE KaHAJBI 3aHATHI W 3asBKH ITOITY-
YarT O0TKa3 B OOCIY)XHBaHUU, MOKHIAIOT CHCTEMY MacCOBOTO OOCITYXKHBa-
HUS U B JaJbHEUIIeM Iporiecce 00CTyKUBAHUS HE YIaCTBYIOT.
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3asgBKH, CTOSIIIME B OYEPEIH, MOTYT OOCIYXKHBAThCS JIIOOBIM OCBO0OO-
JIMBIIMMCST KaHainoM oOcCiyKuBaHUWs. B cucremax ¢ mociieloBaTelbHbIM
pacIojoKeHHeM KaHaJIOB Ka)kKAbIH KaHal BBICTYIAET KaK OT/AeNbHas OJHO-
KaHaJlbHasi CUCTEMa MacCOBOTO OOCIYKHMBaHMS WM (a3a 00CIyKMBaHMS,
T.e. BBIXOZHOW MOTOK OOCIY’KEHHBIX 3asBOK OJHUM KaHaJoOM O0CIy)XHBa-
HHUSI SIBJISICTCS. BXOIHBIM MOTOKOM JIJISl ITOCIIEAYIOIIEro KaHaja.

B 3aBHCHMOCTH OT JAMCHUMIUIMHBI OYEPEAN CHUCTEMBI MAacCOBOTO 00CITy-
KUBAHUS TOIPA3ICIISIOTCS Ha:

— CHCTEMEI C npuopumemamu,

— CHCTEMEI Oe3 npuopumemos.

IIpu sToM mox Jucyunauxou ouepedu TIOHHUMAIOT MOPSIOK, KOTOPBII
MIPHUHSAT MPH MTOCTYTUICHUHN 3aSBOK M3 OYepeId B KaHAT 00CITy)KHBaHUSI.

IIpaBusio orbopa TpeboBaHUi Ha 0OCTYKHBAHUE MOXKET ITPOU3BOIUTHCS
B BUJE:

— CIIy4aifHOTo 0TOOpA;

— 110 KpUTEPHUIO NMPHOPUTETHOCTH: MEPBBIM MpHIIET — MEpBBIH 00cTy-
KEH;

— 70 KPUTEPHUIO IMPUOPUTETHOCTH: TOCIEAHUI NpHIIEeN — MEepBbIA 00-
CITy>KEH.

[To xonmYecTBY 3TANOB OOCITYXKUBAHUS CUCTEMBI MacCOBOTO OOCITYKH-
BaHUS [TOIPa3ICISIOTCS Ha:

— 0OHoghasHble;

— MHOo2oghazHble.

Oonoghaszubimu HA3BIBAIOTCS T€ CHCTEMBI, KOTOPHIC BHITIONHSIOT OJHY H
Ty K€ OIepannio 00CITyKUBaHUS.

Mmuoeogasnvie CUCTEMBI MaCCOBOTO 0OCTYKMBAaHUS UMEIOT HEOAHOPOI-
HbI€ KaHaJbl, BBIOJHSIOUINE Pa3HbIE ONEepalny 00CITy)KUBAHHUS, OCYIIIECTB-
JsieMble C TTOMOIIBIO ITOCTIEIOBATENBHO PACTIONOKEHHBIX KaHAJIOB 00CITy-
KuBaHUA (puc. 6.2).
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9€

OpraHmaum{ IIOTOKAa 3aABOK

CucTeMbl MacCOBOTO 06CJ'Iy)KI/IBaHI/UI

PazoMkHyTBIE

3aMKHYTEHIE

Hanwaue orpannuenus Ha ouepens

KonunuectBo kananoB

C oTkazamu

l

C oxumanueMm

CMeIIanHoro
THITa

BI/II[ OI'paHUYCHUA

Ha uny
odepenn

Ha Bpems npeGbI-
BAHUs B O4epeH

Xapaxtep
o0ciyxuBaHus| OpnHOKaHaNbHELE, MHorokaHasabHbIE,
ouepenu n=1 n>1
| XapakTepHucTHKa KaHAJIOB Pacnonoxenune
C oxunanuemM KaHaJIOB
Jlucuumninna ouepeau
' C omno- C "eomHo- C mocneno- C napain-
PORHBIMHI PORHBIMI BaTeIbHBIMU JIeITbHBIMI
Be3 mpuo- C npuo- KaHanamMu KaHanamMu KaHanaMu KaHaJlaM1
puTeTa pHTETOM
TpaBuio ot60pa 3agBoK|
XapaKTepUCTHKA IPHOPHTETA
Coywaii- Ilocnennuii npu- | |
HBII BEIGOD 1ieJ — TepBbIi AbcomoTHbIi CrenuasbHble TIpa-
obciysren [IPHOPUTET BUJIA TIPUOPUTETa

IlepBbIit mpuien —
nepBblit 00CITyKEH

OtHOCHTEIB-
HBII IpUOpUTET

Puc. 6.2. Kmaccuduxarys ciucteM MaccoBOro 00CITy)KUBaHHs




6.2. IToToku coObITHII M NIpeieJbHbIe BEPOSITHOCTH COCTOSTHUIA
cucremsl (ypaBHenns Koamoroposa)

HanomuuM, 4T0 nomoxom cobvimuii Ha3bIBACTCS MOCIIEAOBATCIHLHOCTD
OJIHOPOJTHBIX COOBITHIA, CICIYIOUIUX OJHO 3a JPYTUM B KaKHE-TO CITydaii-
HBIE MOMEHTHI BpeMeHH. [10TOK XapakTepu3yeTcst uHmeHCUEHOCbIO A, TIOJT
KOTOPO# MOHMMAIOT YaCTOTY IMOSIBIICHHS COOBITUH WM CPEIHEE YUCIO CO-
OBITHH, MOCTYMAMOUIMX B CHCTEMY MAacCOBOTO OOCITYKHUBAHUS B CIHHHUILY
BpPEMEHHU.

IToTOK COOBITHI HA3BIBACTCS pe2y iPHbIM, €CITA COOBITHS CICAYIOT OJTHO
3a [pyruM 4Yepe3 OnpeJielieHHbIC paBHbIC POMEKYTKH BpeMeHu. [Ipocreii-
i (IyacCOHOBCKHI) MOTOK XapaKTepH3yeTcs:

— CTallMOHAPHOCTEIO,

— OpJMHAPHOCTHIO,

— OTCYTCTBHEM MOCIEACTBUS (puc. 6.3).

T T

v

Puc. 6.3. IIpocreiimuii noTok coObITHIt

IIpu 5TOM perynsipHblii MOTOK HE SABISETCS MPOCTEHIIMM, TaK KaK MO-
MEHTBI MOSIBJIEHHS COOBITHH B TAKOM ITOTOKE JKECTKO 3a()MKCHPOBAHbI, U OH
oOnasiaeT nocneeiicTBIEM.

Jist mpocreiiero NoToka Yuciao M cOOBITHI, MOMAJAaoNIMX Ha MPOH3-
BOJIFHBI Y4acTOK BPEMEHH T, pacmpeiesieHo mo 3akoHy IlyaccoHa (cm.
npui. A):

Pm(.r) — (7\“:) ef)r[ ,

m!

JJIA KOTOpOFO MATEMATHYCCKOEC OKHUIAHUEC CHy‘IaﬁHOﬁ BCIIMYNHBI paBHO ce
JIUCTIEPCUU:
2
o=0c"=At.

A BEpOATHOCTH TOTO, YTO 32 BpeMs T HE MPOU3OHIET HA OJTHOTO COOBI-
tus (M = 0), paBHa:

Do) = e,
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Haiinem BeposTHOCTH TOTO, UTO HAa Y4acTKE BPEMEHHU JIJIMHOM t HE mo-
SIBUTCSL HA OJTHOTO U3 MOCIICAYIONMMX coObITHi. OHa paBHa:

p(T>0)=e™,

a BEPOSITHOCTH TPOTHBOIIOJIOKHOTO COOBITHS, T. €. (YHKIUS pacrpesese-
HUSI CITy4aiiHOW BEJIMYMHBI T, paBHa:

F(t)=p(T<t)=1-e™.

II1oTHOCTH BEPOATHOCTH CITy4yallHOM BEJIMYMHBI paBHA MPOU3BOJIHON ee
(YHKINU pacTpe/ieeHus:

o(t)=F'(t)y=re™.

JlanHOe pacmpeneneHue, T. €. UHTEPBAJI BPEMEHH MEXIy ABYMS COCEN-
HUMU TIPOU3BOJIBHBIMHU COOBITHSMH, Ha3bIBACTCS NOKA3AMENbHbIM UTU IKC-
NOHEeHYUANbHbIM, U1 KOTOPOr0 MaTeMaTH4ecKOe OXKMIAHUE PAaBHO Cpe-
HEMY KBaJIpaTHYECKOMY OTKJIOHEHHIO CIy4aifHOW BETMYMHBI U OOPaTHO IO
BEJINYNHE UHTCHCUBHOCTH TTOTOKA A:

o=0c=—-"
A

Ba)xHoe CBOHCTBO IOKA3aTENBEHOTO paclpeeeH s COCTOUT B TOM, YTO
JUISL MHTEPBaa BpeMEHH | MEXIy AByMs NOCIEeNOBATEIbHBIMH COCEIHUMHU
COOBITHSIMH TIOTOKA JIFOObIE JaHHBIE O TOM, CKOJIBKO BPEMEHM HpOTEKall
STOT UHTEPBAJI, HE BIUIOT Ha 3aKOH pacIpeAeIeHus OCTaBIIEHCS YacTH.

CornacHO pacrpeeNieHnI0 CIIy4yaiHOW BEIMYMHBI 1 BEPOSITHOCTh TI0TIa-
JIaHUSI Ha DJIEMEHTapHbIA (Manblii) oTpe3ok BpemeHH At XoTs Obl OAHOTO
COOBITHS TTOTOKA paBHa:

Py =P(T<A)=1-e = )At.

PaccMoTpuM miporiecc pabOTHI MPOCTEHIEH CHCTEMBI MaccoBOTO 00-
ciyxuBaHus (puc. 6.4).

Homyctum, cucteMa S cOCTONT M3 ABYX KaHAJOB OOCTY)KMBAaHUS, KaX-
JIbIA M3 KOTOPBIX B CIy4YailHBIH MOMEHT BPEMEHU MOKET BBIUTH U3 CTpOS,
[OCJIe Yero MTHOBEHHO HAYMHAETCS PEMOHT KaHaja, MPOJOJDKAIOIIMICS
HEU3BECTHOE ClydyailHOE BpeMsl.

Bo03MOXHBI cleIyIoIMe COCTOSHUSL CUCTEMBI:

Sp — 00a kaHaa UCTIPaBHEI,
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S; — HepBBIi KaHAI PEMOHTHPYETCS, BTOPOM HCIIPaBCH;

S; — BTOpO# KaHall peMOHTUPYETCsI, TIEPBbII UCIIPABEH;

S3 — 00a KaHaJIa pEMOHTHPYIOTCHL.

Crperka, HanpaBieHHAasl, HAITPUMeEp:

— U3 COCTOSIHUSL S B S; O3HAuaeT mepexo]] CUCTEMbl B MOMEHT OTKa3a
NIEpBOTO KaHaJa;

—u3 S; B Sp — mepexosi B MOMEHT OKOHYaHHUSI PEMOHTA 9TOTO KaHaJa.

S
7\,10 0 }VZO
Aot
Xz
Sz
A3 /
e S, e

Puc. 6.4. I'paduueckas Monenb MacCOBOrO 00CITyKUBAaHHS

Tak kak KaHaJbl HE3aBHCHMBI IPYT OT JIPYra, TO BEPOSTHOCTHIO OJHO-
BPEMEHHOI'0 BBIXOJa M3 CTPOs [BYX KaHaJoB (mepexon u3 So B S3) wim of-
HOBPEMEHHOTO OKOHYAHWs PEMOHTA JBYX KaHaloB (mepexon u3 Sz B Sp)
peHeOpeKeM.

IIpeamonoxuM, 9TO BCE TEPEXOABI CHCTEMBI M3 COCTOSHHSA S; B Sj Tpo-
HCXOJAT IO/ BO3JECHCTBUEM TMPOCTEUIINX MOTOKOB COOBITHH ¢ WHTEHCHB-
HOCTSIMH —

ij

o

3)

C BEPOATHOCTHIO .

Beposmuocmo i-eo cocmosnusa ectb BeposTHOCTD Pi(t) Toro, 4ro B Mo-
MEHT BpeMeHH t cuctema OyaeT HaxomuTbes B coctosHuu Si. [Ipu 3TOoM
CyMMa BEpPOSTHOCTEH BCEX COCTOSIHUN CUCTEMBI JUIsl JIFOOOT0 MOMEHTA Bpe-
MeHHU t paBHa eHHUILIE:
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3
D pi)=1.
i=0

3amaanM MabIii TPOMEXYTOK At 1 HaifieM BEepOSITHOCTH —
P (t+ At)
TOT'O, YTO CUCTEMA B MOMEHT BPEMEHU —
t + At

OylleT HaXOAMTHCS B COCTOSIHUM Sg.

PaccmoTtpuM paHHYy!O cucTeMy.

1. Cuctema B MOMEHT BpeMeHH t ¢ BeposTHOCTBIO Po(t) Haxomuaach B
COCTOSTHHU Sy M 3a BpeMs At He BbIlUIa U3 Hero. BriBecTn cucremy u3 co-
CTOSIHUS So MOKHO CyMMAapHBIM IIPOCTEHIIMM IT0TOKOM HHTEHCHBHOCTBIO —

(Rt +2g2)
C BEPOSITHOCTBIO, MPUOIIMIKCHHO PAaBHOM:
(Ao +Ag)AL.
A BEpOATHOCTB TOTO, YTO CHCTEMA OCTAHETCS B COCTOSHUM Sy, paBHA:
[1—(Roy +2p)AL].
[IpuMeHss TeOpEMY YMHOKCHHS BEPOSITHOCTEH, ITOTYYUM:
Po(D[L= (R +Agp)Al].

2. CucreMa B MOMEHT BpeMeHH t ¢ BepostHocTsMu Pi(t) mam po(t) Haxo-
IIUITACh B COCTOSIHUAX Sy M Sy M 3a BpeMs At meperia B cocrosiaue Sy Cu-
CTeMa MOKET MEPEUTH B COCTOSHUE Sy B pe3yJbrare AEHCTBHS IMOTOKA MH-
TEHCHBHOCTBIO Ajg HIIH Ay C BEPOSTHOCTHIO:

= AAt umm A, At .

BeposiTHOCTh TOTO, YTO CHCTeMa OyIeT HaXOJUThCS B COCTOSHHH Sp,
paBHa:

Py ()R At mma p, (1A ,AL .
HpI/IMeHHH TCOPEMY CJIOKCHHUA BepOHTHOCTeﬁ, MOJYyYUM:
Po (t+At) = Py (D)A,At+ P, (DAAL+ Py (D1 — (R + Ao, )AL .
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OTcrona HaWaeM:

W = p1(t)7‘10 + pz(t)xzo - (7‘01 + }‘02) po(t) '

Ilpu At — 0, mepexons K IpeAeiy, IMOIydhM B JIEBOH YacTH ypaBHEHUSI
npomsBoaHyIo Pg (t) . O6o3HaunM ee kak Py :

p{) = Ao Py + APy = Mgy +2g5) Py -

Honyunnu muddepeHanbHOe ypaBHEHUE TIEPBOTO MOPSAKA, COIEp-
JKallee ¥ HeM3BECTHYIO (D)YHKIIHIO, U €€ TIPOU3BOIHYIO TIEPBOTO MOPSIIKA.

Paccyxias aHaOrMYHBIM 00pa3oM JUIsl IPYTUX COCTOSIHUI CHCTEMBI S,
MONMYYNM cucmemy ouggepenyuanvhvix ypasuenuti Koamozoposa (cM.
npuiT. A) JUTSl BEPOSITHOCTEH COCTOSTHHINA:

! p—

Po = 7“10 Pt )‘20 P, — (7‘01 + xoz) Po>
! j—

p, = 7"01 Po t+ 7"31 Ps— (7‘10 + 7“13) P.,
!

Py =g Po+Ag P — (Mg + A5 Py
! p—

p; = )‘13 Pt 7“23 p,— ()“31 + 7‘32) Ps.

Ypasnenua Konmocoposa cocmasnenvt no czze()ylou;e/wy npasuny: B Jie-
BOM YacCTH KaKIOTO YPaBHCHHS CTOUT NPOHU3BOJHASI BEPOSITHOCTU i-ro co-
CTOSIHUA, B npaBoi?I 4acTu — CyMMa HpOI/I3BeL[eHI/II71 BepOﬁTHOCTeﬁ BCEX CO-
CTOSIHUH, U3 KOTOPBIX MAYT CTPEIKHU B JAaHHOE COCTOSIHUE, HA MHTECHCUBHO-
CTH COOTBETCTBYIOLIUX IOTOKOB COOBITHIA, MHHYC CyMMapHass WHTCHCHUB-
HOCTbh BC€X IOTOKOB, BBIBOJSAIIMX CUCTEMY M3 JAHHOI'O COCTOSIHHS, YMHO-
JKCHHasi Ha BEPOSATHOCTh JAHHOT'O COCTOSIHUS BUIA i

Jlnist penieHust JaHHOM CHUCTEMBI B Hee HOOABIIIOT CIEAYIOIIEE ypaBHE-
HHE!

3
D =1
i=0

3ajaroT HavalbHBIE YCIOBUs, HampuMmep t = 0, Torma cucreMa HaXOIuT-
Cs B COCTOSIHMH Sy, T. €.:

Po(0)=1;
p.(0)=0;
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p2(0)=0;
p3(0)=0.

VYpaBuenus: KonmmoropoBa mo3BoJisitoT HAaWTH BCE BEPOSITHOCTH COCTOSI-
HUI CHCTEeMbl KaK (DYHKIMU BpEeMEHH. B Teopuu ciydailHBIX MPOLIECCOB
JI0Ka3aHO, YTO €CJIM YHMCIIO COCTOSIHUH CHCTEMbI KOHEYHO M U3 KaXKJIO0T0 U3
HUX MOXHO 32 KOHEYHOE YHUCJIO IArOB MEPEiTH B OO0 JIPYroe COCTOs-
HUE, TO MpeJeNbHbIE BEPOSATHOCTH CYIIECTBYIOT U OHU MOCTOSHHBI, TIOATO-
My B ypaBHeHUAX Koimoroposa ux npou3BOAHbIE MOXKHO 3aMEHHUTH Ha HYJIH:

(Mo +R02) Py = Rig Py + g0 Py,
(Ao +Ai5) Py = Aoy Py + Ay P,
(hgg +R33) Py =gy Py + Ay Pas
(hgr+R3) Py =hys Py +AysP,.

Jannas cucremMa ypaBHEHHH COCTaBJeHa IO CIEAYIOIEMY MpaBUIY:
clleBa B YPaBHEHHSIX CTOWT IpeNeNbHAas BEPOSTHOCTh JaHHOTO COCTOS-
HUS Pj, YMHOXXCHHAsI HA CYMMapHYI0O HHTEHCHBHOCTH BCEX ITOTOKOB, BEIY-
IIMX U3 JaHHOTO COCTOSHUS, a CIIpaBa — CyMMa MPOM3BEACHUI MHTCHCHB-
HOCTe#l BCEX MOTOKOB, BXOISAILINX B i-€ COCTOSHHE, HAa BEPOSTHOCTU TEX
COCTOSIHUH, U3 KOTOPBIX 3TU NOTOKH UCXOJSAT.

6.3. IIpouecc rudesu U pasMHOKEHUS

Hcnonp3yst mporiece THOEIH U Pa3MHOKEHHS, MOKHO U3YYHTh MHOXeE-
CTBO COCTOSIHHI CHCTEMBI MacCOBOTO OOCIYKHBaHHs. TEPMHH «IIPOIIECC
THOENTH U Pa3sMHOMKEHHS» CBSA3aH C PENICHHEM psia OHOJOTHUECKUX 3a]ad,
B KOTOPBIX MOJIEIUPYETCS] H3MEHEHHE YMCIICHHOCTH OUOJIOTHYECKUX TOITY-
JsuiA. PaccMOTpUM YIIOpSAIOYEHHOE MHOKECTBO COCTOSIHHM CHCTEMBI Sy,
Sy, ..., Sy (puc. 6.5).

A A Ak Mck+1 oo Ao
5, jm: s, ‘1L s, g o hogl g g 2yl )
o P A2 Ak k-1 A+ 1,k Mn-

Puc. 6.5. T'pad nporuecca rubenu u pa3MHOKESHUS

[lepexoap! OT OTHOTO COCTOSIHHSI CHCTEMBI B JPYTrO€ MOTYT OCYIIECTB-
JIATBCS U3 JTI00O0TO COCTOSTHUS TOJBKO B COCTOSTHHS C COCETHUMHU HOMEPaMHU.
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JlomycTrMm, 9TO BCE MOTOKH COOBITHI, MEPEBOIINE CHCTEMY W3 OIHOTO

COCTOSIHHSL B IPYTOE, SIBJISIIOTCS POCTEHIIIMME ¢ HHTEHCUBHOCTBIO A.
CocTaBUM U peUIMM ypaBHEHHUS JUIsl MPeJebHBIX BEPOSTHOCTEH COCTO-

sHui. Hanpumep, ai1st cocTosiHus S ypaBHEHHE MMEET Clie Ly IOLHUH BHI:

Mo Po =AioPy s
a JuIs COCTOSIHHS Sq —
(hip + A1) Py =2y P +A P,
MIOJICTAaBUB B HETO ypPaBHEHUE —
AorPo =Py
U TIpeoOpa3oBaB, MOTyIUM:
AP =AyP,.

AHAJIOTHIHO pacCyXAast, HOIYIHM CICAYIONIYI0 CHCTEMY YpaBHEHUIA:

Xo1Po =Ayo Py,
Mo Py =2y P,,

}”n—l,n pn—l = }“n,n+1 pn'

ﬂO6aBI/IM K CUCTEME€ HOPMUPOBOYHOC YPABHCHUC!

Po+Pi+Py+.+pP+..+p, =1

Pemras cucremy ypaBHEHUH, TOTyYUM:

P, = 1_,_&4_ 7‘127"01 R )\‘n—l,n"‘}\’12>"01
0 y
}”10 }‘21>‘10 xn,n—l"')\’Zl}\’lO
A
pl — 01 po ,
7‘10
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— >\’12}\‘01

p =
’ }\‘21>\’10

Po»

pn — xn—l,n"'ilziol po i
n,n-1---"+21"¥10

U3 dopmyrsl pacueTa ps, pa, ..., Pn BUIHO, 9TO KOIDOUIIMEHTH TIPU po
€CTh CllaraeMble, CTOSIIIIUE TIOCTIe SANHUIEI B (hopMyTe pacdera py. Yncim-
TenH 3TUX KO3((UIMEHTOB paBHBI IMPOWU3BEICHUIO BCEX WHTCHCHBHOCTEM,
CTOSAIIMX Y CTPENIOK, BEAYIIMX CJICBAa HANPaBO JIO JAHHOTO COCTOSHHUS, a
3HaMEHATENH — IPOU3BEICHUIO BCEX MHTCHCUBHOCTEH, CTOSIINX y CTPEJIOK,

BEJIYIIMX CIIPaBa HAJICBO JI0 JAHHOTO COCTOSIHUSI.

6.4. IToxazarenn 3¢pexTUBHOCTH PAdOTHI
CHCTEMBI MACCOBOT0 00CTy’KMBAHUS

Lenvro meopuu maccosozo odcayscusanus SIBIAETCS BBIPaOOTKA peKo-
MEH/IaIUil 10 PalMOHAIBHOMY ITOCTPOEHHIO CHCTEM MacCOBOTO OOCIYXKH-
BaHUs, PAlMOHATBHOM OpraHM3aluy WX PabOTHI U PEryIHPOBAHHUIO MTOTOKA
3agBOK s oOecredeHs BBICOKOH 3()(eKTHBHOCTH ()YHKIIMOHHPOBAHUS
CHCTEM.

B kauecmee xapaxmepucmux s¢gexmusnocmu pabomul cucmem mac-
€08020 0OCTYHCUBAHUSA UaLYe 8Ce20 UCNONBLIYVIOM Cledyioujue epynnvl NOKd-
samene.

1. Ioxazamenu 3¢hghexmusnocmu UCNOab30BAHUSL CUCTLEMBL.

— abcoumoTHAs IPOITYCKHAs CIIOCOOHOCTh CHCTEMEI, T. €. CPelHEee YHCIIO0
3asBOK, KOTOPOE MOXET OOCITYXHTh CHCTEMa MacCOBOTO OOCTY)XHBaHUS B
CIMHUIy BPCMCHU;

— OTHOCHTEJbHAS TPOITYCKHAS CIIOCOOHOCTh CUCTEMBI, T. €. OTHOIICHUE
CpEIHETO YHCia 3asBOK, OOCTYKHBAEMBIX B CHCTEME MacCOBOTO OOCITYKH-
BaHUS B CIUHHILY BPEMCHH, K CPEIHEMY YHCITY MOCTYIHBIINX 3asSBOK 32 3TO
JKE BpeMs;

— CpeaHsisl MPOJOIHKUTEIHLHOCT TIepHo/ia 3aHATOCTH CHCTEMBI MacCOBO-
ro 00CTy)KUBaHUS;

— k03¢ (PHUIMEHT MCTONB30BaHUsI CUCTEMBI MAacCOBOTO OOCTY>KWBaHUS,
T. €. CPEeIHSS OJI1 BPEMEHH, B TEUCHHE KOTOPOTO CHCTEMa 3aHATa 00CITy-
KUBAHHEM 3a5BOK.

2. [okazamenu xavecmea 0OCIYICUBAHUS 3A5BOK .
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— cpejiHee BpeMsi OKHIaHHs 3asIBKH B OUEpPe/IH;

— cpeaHee BpeMsi NPeObIBAHKSI 3aBKH B CUCTEME MAcCCOBOTO OOCITYKH-
BaHUS,;

— BEPOSITHOCTh OTKAa3a 3asiBKE B 00CTY)KUBAHUU 0€3 OKUAHHS;

— BEPOSATHOCTh TOT0, YTO TMOCTYITUBILAS 3asiBKA HEMEJICHHO OyJeT NpH-
HATa K 00CITy)KUBAHUIO,

— 3aKOH paclpeieNieHus] BPEMEHH 0)KUIAHUS 3asBKH B OYEPE]IH;

— 3aKOH pacrpeleeHus BpeMeHH TIpeObIBaHMs 3assBKH B CHCTEME Mac-
COBOTO OOCITYXKHBaHUS;

— CpejiHee YHCIIO 3asIBOK, HaXOISIIUXCS B OUEPE/IH;

— CpelHee YHCIO 3asBOK, HaXOMAIIUXCS B CHCTEME MacCOBOTO OOCITy-
JKUBaHUSL.

3. lloxazamenu 3¢gpexmusnocmu GYHKYUOHUPOBAHUSL NAPLL «CUCTEMA
MACCOB020 OBCAYICUBAHUS — NOMpeOUmensby, TIC TOA «IOTPeOUTEIEM»
MOHMMAIOT BCIO COBOKYITHOCTb 3asBOK HJTH X UCTOYHHK:

— CpeIHU J0XOJ, IPUHOCUMBIH CHCTEME MacCOBOIO OOCITYXHUBAHHUS B
€/IMHUILY BPEMEHHU;

— 3aTpaThl Ha 00CITy)KUBAHHE CHCTEMBI MAaCCOBOTO OOCITYKUBAHHS,

— JIOXOJI, TIPHHOCHUMBII CHCTEME MAaCCOBOTO OOCITYKHBAHHS.

6.5. OqHOKaHAJIBLHAS CHCTEMAa MacCOBOI0 00C/Iy:KMBAaHUSI € 0TKA3aMM

[Ipocreiimieit oqHOKaHATBHON MOJIENBIO C BEPOSITHOCTHBIM BXOJHBIM
MMOTOKOM H TIPOLEAYPOI OOCITYXHBaHUS SBISIETCS MOJENb, XapaKTepu3ye-
Masi TIOKa3aTeIbHBIM PACIIPEACIICHHEM UIUTCIBHOCTCH HHTCPBAIOB MEIKIY
MOCTYIIJICHUEM 3asIBOK U MX 00CIyKUBAHHUEM.

JlomycTum, B cHCTEMY MacCOBOTO OOCITY>KMBaHHUS TOCTYMAaeT MPOCTEH-
IIMH TTOTOK TPeOOBaHMM C 3alaHHON WHTEHCHBHOCTBIO A. Bpems o6cmyxu-
BaHMA TpeOOBAHMIA JJIs1 OJJHOT'O KaHaa SKCIMOHEeHInaipHoe. Ecinu tpeboBa-
HHE TIOCTYNAaeT B CHCTEMY B MOMEHT, KOT/Ia KaHall 3aHAT, OHO IOJy4acT
OTKa3 U MOKUJAeT CUCTeMy oOcimyxuBaHus. Ecimu ke kaHaid cBOOOJCH, TO
TpeOOBaHUE TPUHUMACTCS K OOCITY>)KUBAHHIO M OOCTYKHBACTCS C MHTCH-
CHUBHOCTBIO L.

[IpencraBum nannyio cucteMy rpaduuecku (puc. 6.6).

X
S ¥ S

[

Puc. 6.6. I'pad cocTosiHmii OTHOKaHATIBHON CUCTEMBI
MAacCOBOI0 00CITY)KMBAHHS C OTKa3aMU
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Cucrema UMeeT ABa COCTOSIHUSA:
So — KaHaJI CBOOO/IEH,
S; — KaHaJ 3aHAT, T. €. UAET 00CITy)KUBaHHUE 3a5BKH.
[TycTb Py — BEpPOSTHOCTH COCTOSIHHS Sy, @ P; — BEPOSTHOCTH COCTOSTHHS Sy.
CocraBuM cucremy muddepennuansubix ypasHenuit Konmoroposa juist
BEPOSATHOCTEH COCTOSAHUIL:
{ P; = —APo + 1P,
p; = —up; +Ap,.

BBeieM B cHCTEMY HOPMHUPOBOYHOE YPABHEHHE:
Po+p =1

n Haﬁ[[eM 3HA4YCHUC BepOHTHOCTeﬁ COCTOSTHUM:

R L
Po k+u'
Pr=1-pp.

JIis 0THOKaHAILHOW CHCTEMBI C OTKa3aMHU BEPOSITHOCTh Pg €CTh HE YTO
WHOE, KaK OTHOCHTEJIbHAS MPOITyCKHAS CIIOCOOHOCTh CHCTEMBI (], TaK Kak
JUIS KOHKPETHOTO MOMEHTa BpEMeHH [ CpejlHee OTHOIICHHE Yuciia 00CITy-
YKCHHBIX 3aIBOK K YUCIIy MOCTYMHUBIIUX PABHO BEPOSTHOCTH Py TOTO, YTO B
MOMEHT BpeMeHH t kaHan cBoOoIeH 1 3asBKa OyaeT oOciIyKeHa:

g = Po.

Ilpu t = gocTuraercs cTannoOHAPHEIH (YCTAHOBUBILHMNCS) PEKUM H:

I
q=p, = ‘
L+A
3Hasg OTHOCHTENBHYIO IPOIYCKHYIO CIIOCOOHOCTH, MOYKHO HaiTH abco-
JFOTHYIO, T. €. CPEIJHEE YHCIIO 3asBOK, KOTOPOE MOXKET OOCIY)XUTh CHCTEMa
MaccoBOTO OOCITY>KHBaHHS B €IMHUILY BPEMEHH:
A
A=nr-q=—H
A+p
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BeposTHOCTD OTKa3a B OOCIY)XUBaHHHU 3asBKH OyIeT paBHa BEPOSTHO-
CTH pi:
poA
L+A A4p

poTK =pl =1_p0 =1_

Hpumep. TpebyeTcss mpoaHANU3UPOBaTh PabOTy CHCTEMBI MaCCOBOTO
00CITy)KHBaHUsI.

Ha Tenedonnyto nmuaMi0 ¢prnmana 6aHKa MOCTyHAaeT MPOCTEHIINI TTOTOK
BBI30BOB KJIIMEHTOB C HHTEHCUBHOCTHIO A = 1,5 BEI30BOB B MUHYTY. CpenHss
HPOJIOKUTENIBHOCTh  OOCIY)KUBAaHUA T, = 2MHUH. DBBI30B-3BOHOK, IOCTY-
MMUBIIAH B MOMEHT, KOT/Ia TeJeOHHAas JIMHNS 3aHATA, — MOJIyYaeT OTKa3 B
o0cnyxuBanuu. [T0TOK BBI30BOB M MOTOK OOCIYXHBAaHUS SIBJISIOTCS TIPO-
CTEHIINMHU.

Hcnonb3ys npuBeICHHYO0 HHGOPMAIIHIO:

1) ompenenuM |1 — HFHTCHCUBHOCTH TIOTOKA 00CITYKUBAHHUS:

1 1

p=—=—=0,5 3BOHKA B MUH;
t, 2

2) BBIYHUCIUM (] — OTHOCHUTENBHYIO MPOITYCKHYIO CIIOCOOHOCTD:

i 0,5

g=—=—2>—=0,25.
A+p L,5+0,5

Byner obcmyxeHo 25 % 3BOHKOB-3aKa30B;
3) Haiigem A — aOCONIOTHYIO MPOIMTYCKHYIO CIIOCOOHOCTD:

A=X-q=1,5-0,25=0,375.

Cuctema B cpenteM ocymectsisieT 0,375 o0CiTy)KUBaHHUS B MUHYTY.
4) onpenienuM Pgr — BEPOSITHOCTH OTKAa3a:

Py =1-q=1-0,25=0,75.

W3 100 3BOHKOB-32Ka30B B CPEJHEM 75 MOJYYalOT OTKa3 B OOCITy>KHBa-
HHU,;
5) BblunciuM A, — HOMHHAIBHYIO HPOIYCKHYIO CIIOCOGHOCTD CHCTEMBL:

A, = _i = 1 =0,5 BbI30Ba B MUH;
t, 2
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A 0,375

HomunansHast npornyckHas criocoOHOCTh cucteMbl B 1,33 pasa Gosblie,
4yeM ee (hakTHIecKas MPOIyCKHAs CIOCOOHOCTH;
6) paccuMTaeM f — CpeiHee BpeMs IPOCTOs KaHaia:
[ i1 0,67 mum;
A L5
Kanan oO6cmyxuBanus B cpeHeM npocranBaet 0,67 MuH,
7) BEIYHUCIIMIM Po — BEPOSTHOCTH TOTO, YTO KaHa CBOOOICH:

P, = L, _ 067 =0,25;
T+t 2+0,67

A _ 05 1,33.

BeposTHOCTh TOr0, 4TO KaHai cBoOoeH, cocTaBisieT 0,25;
8) paccuuTaeM p; — BEPOSTHOCTh TOTO, YTO KaHAJ 3aHAT:

a) pp=1-py=1-0,25=0,75;

A 1,5
) p="—

=———=0,75;
A+p 1,5+0,5

BepostHOCTh TOTO, YTO KaHam 3aHsT p; = 0,75, OoJbllie BEPOSITHOCTH TO-
ro, 4to KaHan cBoboaeH pg = 0,25 (p; > pg). DTO craenoBaio OXKHUIATH, TAK
KaK WHTCHCHBHOCTH BXOJAIIETO MOTOKa A = 1,5 OoJbIlle MHTEHCUBHOCTH
MIPOU3BOIUTENLHOCTH KaHana | = 0,5 (A > ). CremoBaTensHo, TenehoOHHAS
nnHAA 6aHka paboTaeT He 3P dexTuBHO. s ynydeHns ee paboOTH 1ese-
c000pa3HO yBEIMYUTh WHTCHCHBHOCTH IPOM3BOIWTEIBHOCTH KaHala 00-
CITy>KWBaHUS IyTeM J0OaBICHHS KaHalla 00CITyKUBAHHS.

6.6. OnHOKaHAIbLHAS CHCTEMAa MACCOBOI0 00CTy:KMBAHUS
¢ O3KUIAHHEM M OTPAHUYEHHEM OYepeTH

CucteMa MaccoBOTO 00CTY)KMBaHWSI UMEET OJMH KaHail. Bxosmmii mo-
TOK 3asBOK Ha 06Cﬂy)KI/IBaHI/Ie ABJSICTCSA HpOCTeﬁmHM IIOTOKOM C HHTCH-
CHUBHOCTBIO A. IHTEHCUBHOCThH MOTOKA OOCITYy)KMBaHHsI paBHA u. JmuTesb-
HOCTh OOCHY)XHBaHHsI — CilydaifHas BeNWYMHA, MOJYMHEHHAsI MOKa3aTelb-
HOMY 3aKOHYy pacrpefencHus. [IoTOK 00CIy)XHBAHUS SBISETCS MPOCTEH-
[IAM YaCCOHOBCKHMM MOTOKOM COOBITHIA. 3asiBKa, TOCTYMUBINAS B MOMEHT,
KOTJIa KaHaj 3aHAT, CTAHOBUTCS B O4YEpe[b M OXHUAAET OOCITYKUBAHUE.
Ouepenp WIOC 00CTYXKEHHbBIE 3asIBKH HE MPEBBIIAIOT N 3as5BOK, a TpeboBa-
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HHUS, HE TIOTIaBIIUE B O4epe.lb, TOKUAAIOT CUCTEMY.
I'pad cocrosiHMiI NaHHOW CHCTEMBI MaccoBOTO OOCIYKMBaHHS HMEET
BUJI, ©300paXKeHHBIH Ha puc. 6.7.

A A A A A oA
SO » Sl » SZ _> _> Sk _> _> Sn
< < e —
i i i i p il

Puc. 6.7. I'pad cocTossHMH OAHOKAHATEHOH CHCTEMBI MACCOBOTO OOCITYKHBAHUS C OXKUAAHUEM
(cxema rubeny ¥ pa3MHOXKCHHS)

CucremMa UMEET CIEYIOIIUe COCTOSHUS:

So — KaHaJI CBOOO/ICH;

S; — KaHaJ 3aHAT ¥ OYEPEU HET;

S, — KaHaJl 3aHAT U OJIHA 3as5BKa CTOMUT B OUEPEJIN;

Sk — KaHau 3aHAT ¥ K 3as5BOK CTOSIT B OYEPEIN;
Sy, — kanHan 3aHAT ¥ (N — 1) 3asIBOK CTOST B OYEPEIH.

CraunoHapHBIi IIporiecc B Takoil cucteme OyIeT ONMUCHIBATHCS CIEIy-
IOIIeH cUCTEMOH anreOpanyecKux ypaBHEHHMI:

_p'p0+p1205 iZO,

-A-p)p,+ Py tp Py =0, 0<i<n,

_pn +p- pn—l :O’ i= n,
I/ie p — OTHOCUTEbHAS Harpy3Ka Ha CUCTEMY:
p=—-
u
Pewenne cucreMbl ypaBHeHU UMEET TaKOW BUJ:
1-p
1_ pm+2
1 o=
(m+2)’

-p", p=l, i=0,1,..,n,
P, =

E
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1-p

pozl_pm+2 )
Torma
po.pn, Pil, i=0,1,..,n,
P = 1
A p=1
(m+2)

OmnpenenuM XapaKTepUCTUKH OTHOKaHAJIBHOW CHCTEMBI MacCOBOTO 00-
CITY)KHUBAHUsI C O)KHIAHMEM U OTPAHUYCHHON IJIMHOMN oyepeau M:

1) po, pn— TipenenbHbIC BEPOSITHOCTH CHCTEMBI (BEPOSITHOCTH CBOOOJHO-
TO COCTOSIHUSA (Pp)):

1;&2, eciu p # 1,
1-p
Py =
, ecmup=1,
m+2 P

P, =p" Ppn=1..,m+1,

r7ie N — COCTOSTHUE CUCTEMBI;
M — MaKCUMaJILHOE YHCJIO MECT B OUEPE/IH;
p — OTHOCHTEJIbHAsI Harpy3Ka (TpauK) Ha CUCTEMY:

p=—3
n

2) Porc— BEPOSATHOCTH OTKA3a B 0OCIY)KMBAaHUH TPEOOBAHMS:

m+1

pomzp p()’

3) g — OTHOCHTENbHAs POIYCKHAs CIIOCOOHOCTh CHCTEMBI 0OCITyKHBa-
HUSL:

0=1-Py;
4) A — abconmoTHas POITYCKHAs CIIOCOOHOCTh CUCTEMBI:

A=\-q;

5) N — cpeanee yuciao TpeGOBaHMIA, HAXOMAIIUXCS B cucTeMe (T. €. Ha
00CITy’)KMBaHUH U B OYEPE/IN):
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pll—(M+2)p™" +(m+1)p™?]
q A-p)(1-p™?)
I met

, ecimp#1,

=z

, ecmup=1;

6) T, — cpeamee BpeMs NPeObIBAHMA ABTOMOOHIIS B CHCTEME:

_ N

T — cuc -
cuc '
)\‘(1 4 m+1)
7) -lTO‘l — CpeaHssa NpoAOJIKUTCIbHOCTD Hpe6LIBaHI/IH 3asBKU B OUYCpCOAU

Ha 00CITyXHBaHHUE:
= 1

og :Tcuc T

n

8) N, — cpexHee 4HCIIO 3asBOK B OUEPEAH (IIMHA OUEPE/IH):

N_oq :}\‘.(l_pm-pl)'?_w

ou '

IIpumep. TpeOyercst onpenennTs BEPOSITHOCTHBIE XapaKTEPUCTHKH CH-
CTEMBI MacCOBOTO OOCITYKIBAHNS.

Ha mocT nuarHOCTHKHM MMOCTYMaloT aBTOMOOWIIH, ITOTOK KOTOPBIX pac-
npezeneH 1o 3akoHy Ilyaccona u umeer nHTEHCUBHOCTB A = 0,6 aBTOMOOH-
e B gac. Bpems AMarHOCTMKM aBTOMOOWISI paclperesieHO I0 IoKas3a-

TEIbHOMY 3aKOHY U B CpellHEeM paBHO 1,5 daca (Es) YHucno CToIHOK AJist

aBTOMOOMIIEH, OJKUIAMONINX MPOBEACHUS THATHOCTHKH, OTPAHUYECHO U PaB-
HO TpeM (M = 3). Eciiu Bce CTOSIHKM 3aHSTHL, T. €. B OYE€PEIU CTOSAT TPH aB-
TOMOOWIISI, TO OYeperHOW aBTOMOOWIb, MPUOBIBIIMK Ha AWATHOCTUKY, B
ouepe/ib Ha 00CITy)KUBAHNE HE CTAHOBUTCHL.

Vcnonp3ys npuBeICHHY0 HHPOPMAIIUIO:

1) ompenenuM |1 — HFHTCHCUBHOCTh TIOTOKA 00CITYKUBAHUS:

1 1

p=—=—=0,67 aBTOMOOWJIS B Hac;
ts 15

2) paccunTaeM p — OTHOCHTEIILHYIO Harpy3Ky Ha CHCTEMY:

p=2=20 000,
L 0,67
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3) po, Pk — TIPEIEITbHBIC BEPOSTHOCTH CHCTEMBI:
a) BEPOSATHOCTH CBOOOTHOTO COCTOSIHHUS (Py):

1_r§+2 ,ecmu p#1,
1-p
P, =
—,eciu p=1.
m+
Tak xak
1-0,9 01

p:O390¢1aT0 p(): =o,244,

1-09%2 04095
0) py=p" Pg;n=1...m+1,
p,=09'-0,244=0,220;
P, =092.0,244=0198;
p3=0,9%.0,244=0178;

pa=09%.0,244=0160;
4) ucxolis U3 TOTO, YTO TPU aBTOMOOWIISI CTOSIT B O4EepPEN M OJTUH HAXO0-

JIITCST Ha OOCITY)KHBAHUH, BBIYMCINAM Py — BEPOSITHOCTh OTKa3a B 00CIIy-
JKUBAaHUM TPEOOBAHUS:

porx =pm+l'p0 20393+1’0,244 = 0,16

PaboTa mocta AMATHOCTHKH CYMTACTCS YIOBJICTBOPUTEIBHOM, TaKk Kak
OH He 00CITy)KMBaeT aBTOMOOMIIH B cpeiHeM B 16 % ciyuaes;

5) paccuntaeM ( — OTHOCHTEIIbHYIO IPOMYCKHYO CIIOCOOHOCTD CHCTEMBI
00CITy)KMBaHMS:

q=1-p, =1-0,16=0,84 aBromoGus B Hac;

6) BEIIHCINM A — aOCOIOTHYIO TIPOMYCKHYIO CIIOCOOHOCTh CHCTEMBI:

A=X-¢=0,6-0,84=0,504 aBTOMOOWIIS B Hac;
7) ompenenum I\_lcuc — cpemHee YHCIO0 TPCOOBaHMN, HAXOMSIIUXCSA B CH-
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creme (T. €. Ha 0OCTY)KUBAHUHU U B OUECPEIIN):

p[1-(m+2)p™ +(m+1)p™ |
N - @-p)(1-p™?)

cuc

, eciu p #1;

=

1
,ecnmup=1.

Tak xak p=0,90=1, TO
—  0,9[1-(3+2)-0,9*" +(3+1)-0,9°7]

N (1-0,9)-(1-0,077) =1,79 aBTOoMOOWMIIS;

8) maiinem T__— cpenHee BpeMs npeObIBaHKsS TPEOOBAHUS B CHCTEME:!

_ N 1,79 1,79

cuc

T = = = =3,55 u;
rM1-p,,) 0.6(1-p,.) 0,6(1-0,16)

9) BbruMCITEM T, — CPEIHIOO MPOIOIDKUTENBHOCTD MPEOBIBAHUS 3aABKH
B Oouepe/u Ha 00CTy)KHBaHUE:

N 0,67

10) onpenenum I\_loq — cpeiHee YHCIIO 3asBOK B oyepeau (AJMHYy oue-
penu):
N, =r-(1-p,.,) T, =0,6(1-0,16)-2,06 =1,04 aBTOMOGHISL.

6.7. OnHOKAaHAJILHASL CHCTEMa MACCOBOI0 00CTy:KHBAHUSA
C O:KHJaHMeM 0e3 OrpaHHyYeHus1 ouepenn

VYcnoBusi GyHKIIMOHUPOBAHMS JAaHHOW CHCTEMBI COBIAAIOT C yCIOBHA-
MH pabOThl OJHOKAHAJIBHOW CHCTEMBI MACCOBOTO OOCITY)KMBAHUS C OXKHIA-
HHEM W OTpaHWYCHHEM OUYepear, KPOME OTpaHMUYCHHUS OXHIAaHus (T. €.
N—o0). CtannoHapHBIH peXuM (YHKIMOHUPOBAHUS ATOH CHCTEMBI CYIIE-
cTByeT 1pu t—oo st moboro N =0, 1, 2, ... u koraa A < p. Cucrema ypas-
HEHUH B 3TOM CJly4yae UMEET TaKOU BUJ;
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{—kpo +up, =0,n=0,
AP,y 1Py —(A+p)p, =0,n>0.

Pewenue cucreMbl ypaBHEHUI UMEET CIEAYIOIIUN BU:
pn = (1_p)pn’n :O’ 15 27"‘5
A
rae p=—<1.
n

OmHOKaHAJIbHAS CHCTEMa MAacCOBOTO OOCITY)KHWBaHUS C OKHIAHUEM 0e3
OTPaHUYCHUS HA JTHHY OYePEaIU NMEET CIACIYIONINE XapaKTCPUCTHKH:
1) p — Tpaduk cucTemsl:

p=&<1;

u

2) po, pn — IpECIIbHBIC BEPOSTHOCTH CHCTEMBIL:
Po=1-p;
P =0=p)-pin=12,..;

3) N, — cpeaHee uncio TpeGOBaHMH, HAXOAAUMXCS B CUCTEME (T. €. Ha
00CITy’)KMBaHUM U B OYEPE/IN):

N_CVIC = L 4
1-p
4) T, — cpenHee BpeMst peObIBaHus TPEOOBAHUS B CHCTEME:
- N
a T Ccuc ;
) CHC )\‘
= 1
0) T = ;
n-(l-p)
B) To= P
A-(1-p)

5) N,, — 4ucno TpeboBanuii B ouepean Ha 06CITy)KHBaHHE:
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O N, =——;
A-p)
6) T, — cpeHsis IPOJIOIKUTENBLHOCTb NIPEObIBAHUS TPEGOBAHUS B OUe-
penu (cpemHee BpeMs OKATaHUS 3asSBKH B OUECPEIIH):

T, =—FP .
n(l-p)
- N
6 T = o4 :
) o4 )\’
2
B) T, =—P
MI-p)
7) A — aBGCooTHAS IPOIYCKHAsE CIIOCOOHOCTD:
A=A-q,

rZie  — OTHOCHUTEINBHAS MPOITyCKHAS CIIOCOOHOCTD CUCTEMBI,
q=1,

TaK KakK Ka)x1as 3asBKa, PHUILIEAIIas B CHCTEMY, OyIeT 00CIyKeHa.

Hpumep. Tpedyercst onpeaeuTh BEPOITHOCTHBIC XapaKTEPUCTHKH CH-
CTEMBI MaCCOBOTO OOCITYKHBAHUSI.

Ha pasrpysky Ha nepepabarhiBarolee NPEANPUSITHE MOCTYIAIT aBTO-
MOOWITH ¢ ChIpbeM. [IOTOK MPHUOBIBAIONINX aBTOMOOMIIEH paclpelnesieH o
3akoHy IlyaccoHa m mmeer mHTeHCHBHOCTH A = (,8 aBTOMOOWMIA B wHac.
Bpems pasrpy3ku aBTOMOOWIIS pacipelesieHO 10 MOKa3aTeIbHOMY 3aKOHY
U B cpenHeM pasHo 1,1 yaca (E6) KonuuecTBo miaomanaok st CTOSSHKH

npuOBIBAIOIINX Ha 00CITy)XHMBaHHE aBTOMOOWIIEH (T. €. JJIMHA OYepean) He
OrpaHHYEHO.

Hcnons3ys npuBeeHHY10 HHOpMAaLHUIO:

1) onpesenum |L — HHTEHCHUBHOCTH ITOTOKA 00CTY )KUBaHMS:
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_i = i =0,909 aBromMoOuMIA B Yac;
t, 11

2) Hal{IeM p — OTHOCUTEIBHYIO HArPYy3KY Ha CUCTEMY:
A 0,8

W 0,909

3) BBIYKCIINM Py, pn — MIPEICIbHBIC BEPOSITHOCTH CHCTEMBI:
P, =1-p=1-0,88=0,12,
T. €. CHCTeMa TipocTauBaet B 12 % ciydaes;
p.=1-p)-piin=12,..;
p,=012.0,88" = 0,106 ;
p, =012.0,88% =0,093;
ps=012-0,88° =0,082;
ps=012.0,88% =0,072;
ps =012-0,88° = 0,063 uT. 1.;

4) onpenenum N_CHC — cpelHee YUClo TpeOOBaHUM, HAXOISIUXCSA B CH-
cTeme:

. =P =7,3 aBTOMOOMILS;
1-p 1-0,88

5) paccuurtaem T, —cpeqHee BpeMs MpeObIBaHKs TPEOOBAHNUS B CHCTEME:

Z|

cuc

7.3

Tcnc ’ :9'1'{;
0,

o]

6) Berariciium N, — 4mciio TpeGoBaHuil B 0uepeay Ha 00CITyKUBaHNE:

N, =N, _k = 7,3—£ =6,4 aBTOMOOMIIS;
n 0,909
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7) naiinem T, — CPEIHIOI MPOJIOJKHTENLHOCTD MPEOBIBAHMS TPeOOBa-

HUS B O4Yepeau:
7 -No 64 g4y

TO'-I
A 0,8
8) paccuntaem A — abCOIIOTHYIO MPOTYCKHYIO CITIOCOOHOCTD:

A=1-9=0,8-1=0,8.

6.8. MHOrokaHaIbHasl CHCTEMA MACCOBOI0 00CITYKUBAHUS
¢ 0TKa3aMHu

Ha npaxtuke OOJBIIMHCTBO CHCTEM MacCOBOTO OOCITY>KUBAHUS SIBIISIOT-
csl MHOTOKaHaJIbHBIMH. llpoliecc 0oOCIyXHMBaHHS HMMEET HHTEHCHUBHOCTH
BXOJHOTO MOTOKA A, TIPH 3TOM MapauIeIbHO MOKET 00CITyKUBaThCA HE 00-
Jee N 3asBOK Ha N KaHanax oOcimyxuBaHusa. CpeIHss NPOIOJDKUTEIBHOCT

oOciTy>)kMBaHUSI ONHOW 3asBKH paBHA 1 BxonHoli M BBIXOAHOH MOTOKH
n

SIBIIIFOTCS. TTYaCCOHOBCKUMH. PexuM (pyHKIIMOHUPOBAHUS TOTO WM WHOTO
00CITy)KMBAIOIIETO KaHalla He BIUSACT Ha PEeKUM (QYHKIMOHUPOBAHUS APY-
THX OOCITy)KHBAIOIINX KaHAJIOB CHCTEMBI, a JITUTEIHHOCTH MPOLEAYPHI 00-
CIY)KUBAHUS KaXIbIM U3 KaHAJIOB SIBISIETCS CIY4YalHON BEIMYMHOM, HOJ-
YUHEHHOM 3KCIIOHEHLMAJIbHOMY 3aKOHY pacnpeneneHus. KoHeuHas 1einb
WCTIONB30BaHUS N TapajuielbHO BKIFOYCHHBIX OOCITY)KMBAIOUINX KaHAJOB
3aKJII0YaeTCs B IOBBIIIEHUU 110 CPaBHEHHUIO C OJHOKAHAJIbHOW CHCTEMOM
CKOPOCTU OOCITY)KUBaHHS TPeOOBaHUI 3a CUET OOCITYKHUBAHHS OJHOBPE-
MEHHO N 3asBOK. 'pad) COCTOSIHMI MaHHOW CHUCTEMBbI MMECT CIICAYIOIIUM
By (puc. 6.8).

A A A e A Ao A
S = S S > T = s > = s,
T 2 3 kn L TR

Puc. 6.8. I'pad cocTosiHMI MHOTOKaHAILHOI CHCTEMBI
MAacCOBOr0 00CIIyKMBAaHHS C OTKa3aMU

COCTOSTHHS 3TOH CHCTEMBI HMCIOT CIICTYIOIYE0 HHTCPIPETAIIHIO:
So — BCe KaHaJIbl CBOOOTHBI,
S; — 3aHAT OAMH KaHaJl, OCTAIbHbIE CBOOOIHBI,

Sy — 3aHaTO K KaHaloB, OCcTalIbHbIE CBOOOIHEL,
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Sy, — 3aHATO N KaHAJOB, 3asBKa [0JY4aeT OTKA3 B 0OCITyKUBAHUH.
VYpaBuenust Koimoroposa st BEpOSTHOCTEI COCTOSIHUE cuCTEMBI Oy-
JIyT UMETh CIEAYIOIIUI BU:

pc; =P, +1Py;

Pr =Ap, —(A+kwp, +r(k +Dp 1<k <n-1;

pr’l :)“pn—l_u'n' P,

Hauanbubie ycCi0BUs PpECIICHUS CUCTCMBI:

Po(0)=1;
p(0)=0;
p,(0)=0
p(0)=0
pn(O) =0.

CramroHapHOE PELICHHe CHCTEMBI IMEeT TaKOW BUA:

P k
pk:il:(:)k:ﬁpo,k:l,z, ,n,
= k!
po—%,kzo,l,z, ,n,
Skl

A
rae p=—.
n
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@opMyIBl IUIsI BBIMOIHEHHST BEPOSITHOCTEH py HA3BIBAIOTCS hopmyaamu
Opaanea (cm. npui. A).

OmnpesenuM  BEpPOSITHOCTHBIE  XapaKTEPUCTHKH  (HYHKIMOHHUPOBAHHS
MHOTOKAHAIBHOMW CHCTEMbI MaCCOBOTO OOCITY)KHBaHHS C OTKa3aMU B CTalll-
OHApHOM PEXHME:

1) po, px — IIpeAeNbHBIC BEPOSATHOCTH COCTOSHUS CUCTEMBI:

Do 2%,](:0, 1..,n
P

=13}

k

p .
P :H-po,kzl, vy 1,

2) Porx — BEPOSITHOCTH OTKa3a B OOCITYKUBAHHH 3asIBKH:

pDTK = pn;
3) g — oTHOCHUTENbHAS MPOITYCKHAS CIIOCOOHOCTh CHCTEMBI:
q=1=Pous
4) 4 — abconoTHAsI IPOMYCKHAS CIIOCOOHOCTh CHCTEMBI:

A=A =r(1-p,);
5) E_ CpeﬂHee YUCJIO 3aHATHIX KaHAJIOB:
K =p(1=Pyy) =pa = Kp, -
k=1

Ipumep. Tpebyercst nmpoaHaIM3upoBaTh padOTy CHCTEMBI MacCOBOTO
00CTy)KHBaHUSI.

ToproBoe npennpusiTHe MJIaHUPYET NPUHHUMATh 3aKa3bl KIMEHTOB II0
tenedony. s 3THX Uesell BbIACIECHO TPH TeneoHHbIX ammapaTta (N = 3).
[Mpenmnonaraemas MHTEHCHBHOCTh BXOJSIIETO MOTOKa TpeOOBaHWI cocTa-
BuT: 0,7 3aka3a B MuHyTy (A). JnurensHOCTS OhOpMIIEHHS 3aKa3za B Cpel-
HeM paBHa tg=2,0 MuH. 3BOHOK-3aKa3, MOCTYNHMBIIMHA B MOMEHT, KOT/Ja

Tesie)OHBI 3aHATHI, — MOJyYaeT OTKa3 B obOciykuBaHuu. [1oTok 3aka3oB u
MOTOK X O(OPMIICHUS SIBJISAIOTCS POCTEHITMHU.
Hcnonw3ys npuBeeHHY0 HHOpMALHUIO:
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1) paccunTaem |l — MHTEHCHBHOCTH TIOTOKA OOCITY )KHBAHYSI:

1 1

p=—=—=0,5 3akaza B MuH;
t, 2

2) onpesenuM p — OTHOCUTENBHYIO Harpy3Ky Ha CUCTEMY:

=&=£=1,4;
p 0,5

3) Haiinem po, px — MPEICIIbHBIC BEPOSTHOCTH COCTOSIHHUS CUCTEMBI, UC-
oJB3yst hopMyITer DpaHra:

1 1 1
Do =

= Th k7 40 1 2 3= =0,261,
p L4 +1,4 +1,4 +1,4 1+1,4+0,98+0,457
S or w21

k

p .
Py :E-po,kzl, vy 1,

1
p = % -0,261=0,365,

2
D, = %- 0,261= 0,256 ,

3
Py :%- 0,261=0118:

4) onpeaenuM Poy, — BEPOATHOCTD OTKa3a B 00CTY)KHBAaHHUH 3asBKH:
Por = P, =0118;
5) BBIYMCIMM (] — OTHOCHTEIILHYIO ITPOITYCKHYIO CHOCOOHOCTH CUCTEMBI:
q=1-p,. =1-0,118=0,882;

6) paccuntaem A — aOCOIOTHYIO TIPOITYCKHYIO CTIOCOOHOCTH CHCTEMBI:

A=27q=0,7-0,882=0,617;

7) Haiinem K — cpennee 4MCIIO 3aHATHIX KAHAJIOB:
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k=14-0,882=1235.

TakuM 00pa3oMm, NpU YCTaHOBHBLIEMCSI PEKMME pabOTBI CHCTEMBI B
cpenHeM 3aHATO 1,2 TenmedOHHBIX ammapara w3 TpeX, ocTalbHbIe 1,8 Tpo-
CTanuBaloT, MO3TOMY paboTa TOPrOBOTO MPEAIIPUATHS IO MPHUEMY 3aKa30B
KJIMEHTOB 10 TeJIeQOHY CUMTACTCS HEYIOBICTBOPHTENBHOM, TaKk Kak opra-
HU3amusl He OoOciIyxuBaeT 3asBkM B cpemHeM B 11,8 % cmydaeB
(Porx = 0,118). TIpomyckHyr0 CHOCOOHOCTE JaHHOW CUCTEMBI IIPHU MCKOMBIX A
U |L MOYXHO TIOBBICUTD 3a CUET YBEIMUYCHHMS YHCIIa TeJe(h)OHHBIX alaparos;

8) ompenenyM ONMTUMAIBFHOE YHUCIO KaHAJIOB OOCITYKHBAHWUS, UCTIOIH3Y-
eMBIX JUIsl TpHeMa 3aKa30B KJIMEHTOB, B IIEJIAX COKPALICHUs Yuciia HeoO-
CITy’)KeHHBIX 3asBOK, IOCTYMAIOUIMX B CHCTeMY. JlJs 3TOTO HCIOIB3yeM
(OPMYITy Porc— OTPENIENICHHUSI BEPOSITHOCTH OTKa3a B 00CITY)KUBaHUH 3as1BKHU:

_pr
pOTK - nlp()

Pacuers! 3anocuM B Tad. 6.1.

TaoOnuna 6.1. HekoTopble XapaKTePUCTUKHU CHCTEMbI

IIpenenbHbIe BEPOSATHOCTH COCTOSIHUS N — KOJIMYECTBO KAHAJIOB 00CITY)KHBaHHUS
CHUCTEMBI 1 2 3 4 5 6

Po — BEPOATHOCTS CBOGOHOTO COCTO- | 4 417 | (296 | 0.261 | 0,250 | 0,247 | 0,247
SAHUS CUCTCMBbI

Powe — BepoATHOCTE OTKa3a B 06CHy- | g 5e3 | 0290 | 0,118 | 0,040 | 0,011 | 0,002
JKMBAHUHU 3asIBKU

1

=—=0,417,1'[ I/In:]_;
om0 14 P
+
o 1
].,41
pOTK =T01417 =0,583, npu n= 1'
Po = L =0,296, npu n = 2;
0740 14t 142 T ’
+ +
o u 21
:|.,42
pOTK= 21 .01296=0,290,le/ln:2;

61



1
= =0,261, mpun =3;
PO 14 14 18 P
+7 4 +
o2 3

3
Por =%~0,261: 0,118, mpu n = 3;

1
= =0,250, npu n = 4;
Po =7 40 . 140 142 14% 14 P

+ + +
o w23 A
1,4*
pOTK: 4' .01250201040,1—11314”:4,
Po = 1
D1 14t 14’ 14 14t 14

=0,247 ,ipu n = 5;

3 4l ! Sl

+ +
o n 2!

5

pOTK =’5_|01247 =0,011, npu n= 5'

1
- =0,247 , npu n = 6;
Po 1,4° 14 14% 14% 14% 145 14° P
+ + + + + +
o w2 3 4 5 6
1,4°
pOTK =

ol -0,247=0,002 , npu n = 6.

U3 Tabn. 6.1. BUOHO, YTO pacHIMPEHUE KOJIMYECTBA TEIC()OHHBIX allma-
paToB MpHU NAaHHBIX 3HAYCHUH A W |l JO 6 €IUHUI] TIO3BOJUT OOECIICYUTh

YIOBJIETBOPEHHE 3astBOK HA 99,8 %, Tak Kak Ipu N = 6 BEpOATHOCTH OTKa3a
B 00CITyXUBaHUH Poyy, = 0,002.

6.9. MHOroKkaHaabHasl CHCTEMA MACCOBOT0 00CTYKUBAHUS
€ OJKH/IaHHEM M HeOrpaHUYeHHOI oYyepeabIo

[ToTok 3asBOK, MOCTYMAIOUIMX B CHCTEMY, NMECT MHTEHCUBHOCTBH A, a
MOTOK OOCIY)KMBAaHUH — MHTEHCHBHOCTH |l CHCTEMa MOKET HaXOAUTHCS B
OJTHOM M3 COCTOSIHHMH Sg, S, Sy, ..., Sy, ..., Sp, ..., HYMEPYEMBIX 110 YHUCITY
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3a4BOK, HAXOAAMIHUXCA B CHCTEME MaCCOBOT'O O6CHy)KI/IBaHI/I}II
SO — B CUCTEMC 3as4BOK HCT (BCG KaHaJibl OGCJ’Iy)KI/IBaHI/Iﬂ CBO6OHHLI);
Sl — 3aHAT OAWH KaHall, OCTaJIbHbIC CBO60,HHLI;
Sz — 3aHATHI 1Ba KaHaJia, OCTaJIbHBIC CBO6OL[HLI;

Sy — 3aHiTO K KaHAJIOB, OCTaJIbHEIE CBOOOIHBL;

Sy, — 3aHATHI Bce N KaHAJIOB (0Uepeny HeT);
Sp+1 — 3aHATHI BCe N KAHAJIOB, B OYEPEN OJIHA 3asBKa;

Sp+r — 3aHATHI Bce N KAHAIOB, I' 3aIBOK CTOSIT B OUEPEIH;

... (puc. 6.9).
A A A Ao A Ao A
S S e S ]S 1.—_> S [@ € S @2
il 2p kp (k+Dp n nu nw  nu ny

Puc. 6.9. I'pad cocTosHUI CHCTEMBI MACCOBOTO OOCITY>KHBAHUS C OXKHUAAHAEM
1 HEOTPAaHUYCHHON OYepe/IbIo

VIHTEeHCHBHOCTH MOTOKAa OOCIY)KHBAaHUS TAHHOW CHCTEMBI HE OCTaeTCs
MIOCTOSTHHOM, a TI0 Mepe YBEJIMYEHHS YHcia 3asgBOK B cucteme oT 0 1o n
MOBBIIIAETCS] OT BEJIMYUHBI [l 10 N'|l, TaK KaK YBEIMYMUBAETCS YUCIIO KaHa-
noB obOciyxuBaHus (N kaHanoB). [Ipu yucne 3asBOK B cuCTeMe OOJbIIe,
4yeM N, ”HTEHCUBHOCTD MTOTOKA OOCTYKHBAHUS COXPAHICTCS paBHOMU N- L.

Hcnone3ys popMyIiel pacdera pg, p1, P2, ---, Pn A1 TpoIiecca THOCTH U
Pa3MHOXEHHS, MOKHO TOIYYHTH CIexyroutue GopMyisl IS TpeaeTbHBIX
BEPOSATHOCTEN COCTOSHMM N-KaHAJbHOW CHUCTEMbI C HEOIPAaHWMUYEHHOW oue-
penpio:

12 n n+l -1
Do = 14 P P P

1 21 n! nl(n-p)
k n
_P " 0
Pl—l!po,...,pk = k!po""'p” = n!po’
n+l n+r
P _P
P = n.n!PO,-..,an = nr.n!po,... .

BepOHTHOCTB TOT'0, YTO 3asABKa OKAXXCTCA B OUCPCIN:
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n+l

Poq Zmpo-

Haiinem npyrue xapakTepuCTHKH JaHHOW CHCTEMBI:
1) mpu r—oo

Pore =05
q=1

A=A;
k=p;

2) N_, — cpelHee YHCIIO 3asBOK B OYEPE/M HA OOCITy KUBAHHE:

N = Py 'pn+1 .

04 27
n-n!( P
n

3) N, — CpeaHee 91CII0 HAaXOAAMMXCS B CHCTEME 3asBOK:

N :I\_loq+p;

cuc

4) T,, - cpeaHee Bpems NpeOblBaHUs TpeGOBaHUs B OYepenu Ha 00-
CITy’)KUBaHUE:
— N
TO"l = - ;
A

5) T,,. — cpexntee BpeMs peObIBaHUs TPeOOBAHHUS B CUCTEME:
Tcuc:Tuq+t06'

Hpumep. TpebyeTcs mpoaHann3upPOBaTh PabOTy CHCTEMBI MacCOBOTO
obciry)kuBaHUsI.

Ha sneBaTop moctynaroT MaliuHbl ¢ 3¢PHOM U3 CEIbCKOXO03SHCTBEHHBIX
MPEINPUATHIA paiioHa. DIeBaTOp OOOPYIOBaH YCTHIPEMS Pa3TPy30YHBIMU
wiomanakamu (N). TIoTOK MOCTymaromux aBTOMOOHWIICH WMEET WHTCHCHB-
HOCTh A = 3 aBTOMOOWIA B 4ac. CpenHee BpeMs OOCITYKUBAHHS OJIHOTO

aBToMoOHIs paBHO 0,9 yaca (t_oﬁ) .

Hcnonb3ys npuBeaeHHY0 HH)OpMALIUIO:
1) onpenenuM |\ — HHTEHCUBHOCTD MTOTOKA 00CTYKUBAHUS:
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T. 09

2) paccunTaeM p — OTHOCHTEIILHYIO Harpy3Ky Ha CHCTEMY:

p=to 2 o7,
W LI

TaK Kak

R<1,

n

TO O4Y€peab paCTCT HE N0 6CCKOH€‘~IHOCTI/I;
3) HaiaeM Pos Pn — IPEACIbHBIC BEPOATHOCTH COCTOSIHUSL CUCTEMBI:

! 2 n n+l 2 3
po=(1+p_+p—+...+p—+p—)-1=(1+2,7+2,7 +2,7 .
1 21 n! nl(n-p) bX 30
4 5
2,7 N 2,7 )y = 0,057,
41 4(4-2,7)

B cpemnem 5,7 % BpeMeHH pa3rpy30uYHBIC IDIOMIATKH OYIYyT MpOCTau-
BaTb.

n

p

Pn=m

Pok=1...m

1
P = % .0,057 = 0,154 ;

2
P, = % -0,057 = 0,208

3
pa = 2T7' .0,057 = 0,187 ;

4
Pa= %- 0,057 =026

n+l

_Pp .
Dha n_n!pov
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5
ps = 27" 005720012
4.4

n+r

_ P .
pn+r nr.n!pO’

4+2
27 -0,057 =0,058;

Pe =742 4

274+3

20 0,057 =0,039;
P13

4) BBIYUCIUM Py — BEPOSITHOCTB TOTO, YTO O4YEpeb OyleT pacTH:

n+l 5
po=—P 2T 057-0,262;
nin—p)" °  41(4-2,7)

5) BEpOSTHOCTH OTKa3a B OOCTYKUBAHUH 3asBKH IPHU [—00 paBHA HYIIO:

Ponc =0;
6) Ipu r—co0 OTHOCHUTENFHAS TPOITYCKHAs CIIOCOOHOCTH CHCTEMEBI paBHa 1:
g=1;
7) mpu r—oo abcomoTHAS TMPOITYCKHAs CIIOCOOHOCTh CHCTEMBI paBHA

MHTEHCUBHOCTH A:
A=A =3 aBTOMOOMJIA B Yac;

8) Tpu r—oo cpegHee 9nCIIo 3aHATHIX 00CTYKHBAHUEM KaHAJIOB PABHO:

|Z=&=p=2,7;
0

9) ompenenum K — mOiIO KaHAIOB, 3aHATHIX 00CITYKUBAHUEM:

h:£=0,675;
n 4

=l

10) paccuurtaeM N_, — cpenHee YHCIO 3afBOK B O4Yepea Ha 00CIykKu-

BaHHUC:
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_ LAl 0 0572 74+l
N, =— PP =— —— =0,8 aBromoOuIs;

o4 2
n-n!-(l—p) 4.4!(1—2’7j
n 4

11) Beramcium N, — cpesiHee 4Meio HaXOASUIMXCS B CUCTEME 3asBOK:

N,.=N, +p=0,8+2,7=3,5 aBromo0us;

12) maiinem T, — cpeaHee BpeMsi MpeObIBaHUs TPEOOBAHHS B OUEPEIH

o

Ha 06CJ'Iy)KI/IBaHI/IeZ

= N 0,8
Toq = =

3 A 3
13) ompenenum T, — cpepHee BpeMs NpeObIBaHUS TpeOOBaHMSA B CH-

Cl
CTEMC!

=0,27 u;

T, =T,+1,=027+09=117.

CHt

6.10. MHOroKkaHaJILHAS CHCTEMAa MACCOBOI0 00CIYyKMBAHUSA
€ 0XKHIAHHEM M OrPAHNYCHHON oYepenblo

CucteMbl MacCOBOTO OOCITY>KUBAHUS C OTPAaHUYEHHOW OYepesblo OTIH-
YalTCs OT PACCMOTPEHHBIX B Mojpasjene 6.9 TeMm, 4TO YUCIO 3aiBOK B
oueped OrpaHUueHO M He MOXKET ObITh Oosiee M. Ecim HoOBas 3asBKa Io-
CTyHaeT B MOMEHT BPEMEHH, KOT/Ia BCE MECTa B O4YEpEIH 3aHSThI, OHA I0-
KUJaeT CHCTeMY HeoOCHyXeHHOM. J[ysi BBIYUCIICHUS TpeNeNbHBIX BEpOsT-
HOCTEH COCTOSIHMH M moka3zarenieil 3()(eKTUBHOCTH TaKMX CHCTEM CYMMH-
PYIOT He OECKOHEUHYI0, 3 KOHEUHYIO IPOTPECCHIO.

[IpenenbHble BEPOSTHOCTH COCTOSIHUS MHOTOKaHAJbHOH CHCTEMBI Mac-
COBOTO OOCITY>KHBaHHS C O)KUJIAHUEM U OTPAHMYCHHOM O0YepeIbo:

pn+l 1 _ [P)
p' n

Py = 1+ P

1 n! n_n!(l_p)
n

-1
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1 k n
p P P
Epo!""pk = k!pOY""pn = n!Po:

n+l n+r

DPha :ﬁpol 0 Pogr :hpo!(r :11 t m) .
Paccunrtaem npyrue mokazatenu (pyHKIIMOHHPOBAHHS CHCTEMBI Macco-
BOTO OOCITYKUBaHUS:
1) Porc — BEPOSITHOCTD OTKa3a B 00CIYKMBAHHUU 3asIBKH:

n+m

ph =

pOTK =pn+m = nmn'p()a

2)  — OTHOCHUTEIbHAS MPOIYCKHAS CIIOCOOHOCTH CHCTEMBI:
pn+m
q :1_p0TK :l_ nm .n!
3) 4 — abcontoTHAsI IPOMYCKHAs CIIOCOOHOCTH CHCTEMBI:
pn+m
A=k =Ml=——py);
n"-n!

Pos

4) K —cpenee 4MCIIO 3aHATHIX KAHATIOB OOCITYKUBAHHS:

I?=p-[l—'?n—|poj=pq;
n -n!

5) N,, — cpexHee 4nciIO 3a8BOK B OUY€pen HA 0OCIIyKHBaHHUE:

n+l 1_(pj .(m_l_l_mpj
PP n n
No‘l 2
n-n!-(l—p)
n

6) N_CHC — CPEAHCC YMCJIO HAXOAAIIUXCS B CUCTEME 3as1BOK:

N, =N +k;

C

7) T,, — cpemHee Bpems mpeObiBanusi TPeGOBaHHMS B OdYepen Ha 00-

CIIy’)KUBaHHUE!
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8) T, — cpenHee BpeMs IpeObIBaHUS TPeOOBAHUSA B CUCTEME:

:Tu'i+t06

cuc

IIpumep. Tpebyercst mpoaHaIM3UPOBATH PabOTy CHCTEMBI MacCOBOTO
00CITy)KUBaHUSI.

Toprosas 6a3a 110 3aroToBke oBolIel U kKapTodens 000py10BaHa TpeMs
Pasrpy304HO-COPTUPOBOUHBIME IUIOImIaakaMu (N). IIpudbiBatoniye Ha pas-
IPY3Ky aBTOMOOWJIM MOTYT OXHJATh CBOEH ouyepelqH Ha IUIOMIaJKe, BMe-
matoreit He 6onee 6 aBTomoOmeit (M). IToTok aBTOMOOMIIEH UMEET UHTEH-
CUBHOCTb NpUOBITHSI A = 4 aBTroMoOmis B yac. CpesHee BpeMst 00CITyKHBa-
HUSL OJTHOTO aBTOMOGHIS pasHo 0,5 waca (). Ecim npuGsiBmmii ¢ rpysom

aBTOMOOWIIb 3aCTaeT BCE MECTA ISl OKUIAHHUS 3aHSTHIMH, TO OH OTIIPABIIS-
€TCsI Ha IPYTYIO TOPTrOBYIO 0a3y.

Hcnonp3ys npuBeIeHHYI0 HH)OPMAIIUIO:

1) ompezenuM | — HHTEHCHBHOCTE MTOTOKA OOCTYKHBAHMS:

t, 05

2) paccuruTacM p — OTHOCUTCIIbHYIO HArpy3Ky Ha CUCTEMY:

_A_4

=2,
u2

3) HaiimeM Do, Pn — PENEIbHBIC BEPOSTHOCTH COCTOSHUS CHCTEMBI:

i pn+1 1 _ (P)
[%

Po= 1+ 4 42

F ) )
22 2° (22

3

-1

=0,114.
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B cpemnem 11,4 % BpeMeHU pa3rpy309HO-COPTHPOBOYHBIC TUIOIIAIKH
OyAyT MPOCTauBaTE.

n

p

pn:m

Po s

21
p = TR 0114=0,228,

22
p, =, 01140228,

23
ps =+ 0114=0152,

n+r

P Zh Py, (r=1..,m),
24
Pa=ai g 0114=0101,
Ps =2—5~0114=0068
2.3 e
26
Pe=3 g 0114 =0,045,
p; = 2 0,114 = 0,030,
34.3
28
Pe=5 5 0,114 = 0,020,
29
Py = Fa 0114 =0,013;

4) onpenieuM Py — BEPOSITHOCTH OTKa3a B 00CTYKWBaHWUH 3asBKU:
pOTK = pn+m = 0’013’
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5) BBIUHCTHM ( — OTHOCHTEIBHYIO IIPOITYCKHYIO CIIOCOOHOCTH CHCTEMBI:

q=1- pox=1-0,013=0,987:

6) ompenenum A — aGCOIIIOTHYIO POITYCKHYIO CLIOCOOHOCTH CHCTEMBI:

A=kqg=4-0,987=3,948;

7) Haiinem K —cpennee 4HCIIO 3aHATHIX KAHAJIOB:
k=p-q=2-0987=197;

8) paccumtaem N — cpejHee 4HMCIO 3a5BOK B O4epeay Ha 00CIyKUBA-

HHC:
g e
_ n n
N, = 2
n~n!~[l—9j
n
6
01142 1—(3j -(6+1—Bj
3 3
. =0,67;
3.3!.(1_3j
3

9) BoruncauM N, — CpejiHee 9MCIo HaXOASIIKMXCS B CHCTEME 3aABOK:

o4

N, =N, +k=067+197=2,64;

10) naiinem T, — cpemHee BpeMst NPeObIBaHUs TPeGOBAHHS B OYEPEIH
Ha 00CITyXKUBaHUE:
- N 0,67

T, =—o="20_-017 u
A4 3,948

11) ompepenum T, — cpepHee Bpems NpeObIBaHUS TpeOOBaHMSA B CH-
cTeMe:

Tcuc = Taq +706 = 0117+0,5 = 0,67 q.
6.11. 3aMKHYyTasi cUCTeMa MaCCOBOr0 00CTY:KUBAHUS

B 3aMKHYTBIX CUCTEMAaxX MacCOBOI'0O 06CJ'Iy)KI/IBaHI/I$I, WA CUCTEMaX JH-
recera, UICTOYHHUK Tpe60BaHPII7[ HaxXo4uTCsA BHYTPU CUCTEMbI, U MHTCHCHUB-
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HOCTB TIOTOKA 3asBOK 3aBHUCHT OT COCTOSIHUS CaMOW cHcTeMbI. Yaie Bcero
MMOTOKOM TpPeOOBaHHWU B TAKOW CHCTEME SIBISICTCS TOTOK HEHCIIPABHOCTEH
OT HEKOTOPOUW TpymIbl padoTaromux yctpoiicts. Ilycth mmeercss m pabo-
TAIONIMX YCTPOMCTB, KOTOPBHIC MOTYT BHIXOIUTH M3 CTPOSI 3a CYET HEUC-
npaBHocTel. iMeeTcst N kaHAIIOB 00CTyKUBaHUs 3THX TpeboBaHuit. OOBIU-
HO N < m (puc. 6.10).

mi m-DA ... (m-n+1)4 m-nA ... A

s, H%| s, melph e (DA A b
< ‘ < < - —
i 2p nu np nu

Puc. 6.10. I'pad cocTosiHUIT 3aMKHYTOH CUCTEMBI
MAacCOBOT0 00CITyKHBaHHS

CucTemMa MOKET HaXOAUTHCS B OJTHOM U3 COCTOSIHUI:

Sp — Bce ycTpoiicTBa pabOTAIOT M KaHAIBI 00CTyKMBAHUS CBOOOIHBI,

S1 — OJIHO YCTPOWCTBO BBIILIO W3 CTPOS M OOCITY)KUBACTCSA OJHUM KaHa-
JI0M;

Sy — N ycTpoiicTB He paboTarOT U BCe N KAHAJIOB 00CIYKUBAHHS 3aHSTHI;

Sy — BCe yCTpoOiCTBa HEe pabOTaroT, M3 HUX N — 0OCIYKHBAIOTCS, a M—N
OXKUAIOT OOCITY)KUBAHHS B OUCPEIH.

BeposiTHOCTH COCTOSTHUN U XapaKTEpUCTUKU 3aMKHYTOM CHUCTEMBI Mac-
COBOT'0 OOCITY)KMBaHHUS ONPEICISIOTCS CIISAYIONIM 00pa3oM:

1) po, Px — TIpeneabHBIC BEPOSTHOCTH COCTOSIHHSI CHCTEMBI JJIsl BAPHAH-
TOB €€ OpTaHU3alNUU:

-1

n I N NI
=1 S ¢ =
Po=| 1 2o T

n+l

n N k -1

LZP_J‘_ .
NILEKI(N=K)! nl & n" (N —k)!

k
NP g g,

k!(N—k)!

pk: K
M,H—HLSKSN,
n“"n!i(N k) !

rae N — 4KCII0 HCTOUHUKOB 3asiBOK;
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2) N_, — cpennee uncio TpeGoBaHHil B 0uepeny Ha 00CIy:kuBaHue (s
BapHaHTOB OPTaHU3AIMH CUCTEMBI):

N
Not{ = Z(k _n)pk'
n+l

3) N
B oqepem/l) JUIA BaApUAHTOB OpraHu3aliii CUCTEMbI:

_ N
Ncuc = z kpk ;
k=1

4) an—cpeaﬂee YHUCJIIO0 KaHaJIOB, MPOCTAUBAIOIUX H3-3a OTCYTCTBHUA

e — CPEIHEE uucyIo TpeOoBaHuil B cucTeMe (Ha 0OCTyKMBaHUU U

paboTHI (111 BApHAHTOB OPTAHU3AIMH CUCTEMBI):
n-1
an = z(n - k) pk’
k=0

5) A — abCcomoTHAS TIPOTTYCKHAsI CIIOCOOHOCTD CHCTEMBI:

6) g — oTHOCHUTENbHAS MPOITYCKHAS CIIOCOOHOCTH CHCTEMBI:
q=1;

7) a; — k03pPUIKEHT MPOCTOsI TPEOOBAHUS B OYepeH (IJIsl BADHAHTOB
OpraHU3aIuN CHCTEMBI):

NO‘I-
N 1

8) a; — k03(h(uIKEHT KCTOTB30BaHUS YCTPOHCTBA (11 BAPUAHTOB Op-
TaHW3aIUN CUCTEMBI )

312

a2 :1_ Ncnc

9) a3 — k03 HUIKMEHT IPOCTOST OOCITYKUBAIOIINX KaHAIOB (/I BapHaH-
TOB OpraHU3alUU CHCTEMEI):




10) T,, — cpeanee Bpems OXxHIaHUs 0OCITyXKHUBaHUS TpeOoBaHUs (s
BapHaHTOB OPTaHU3AIMH CUCTEMBI):

7 _1f1-a,) 1

A" B

IIpumep. Tpebyercst BHIOpaTh ONTUMANBHBIN BApHAHT OPraHU3ALMN 3a-
MKHYTOH CHCTEMBI MaCCOBOTO OOCITyKHBAHUSL.

Ha xadenpe mnst obciyxuBaHusl ABEHAIATH HEPCOHAIBHBIX KOMIIBIO-
TEpOB BBIACIEHO [BA WH)XXEHEpPA C OJMHAKOBON HPOU3BOAUTEIBHOCTBHIO.
IToTok 0TKa30B (HEUCIIPABHOCTEW) OJHOTO KOMIIBIOTEPA — ITyaCCOHOBCKHIA €
nHTeHCUBHOCTHIO A = 0,2. Bpems ob6cimy)kuBaHUS KOMIBIOTEpPa MOJYNHSICT-
csl TIoKas3aTenbHOMY 3akoHy. CpenHee BpeMsi 00CITy>KMBaHHs OJHOTO KOM-
TIBIOTEPA OJIHUM MHKEHEPOM COCTABISAET: L =1,3 waca.

PaccmatpuBaroTcsi [Ba BapHaHTa OpraHMU3alUK OOCTYKHUBAaHHS MEPCO-
HaJIbHBIX KOMITBIOTEPOB:

a) co31aTh OJMH KOMIIBIOTEPHBIN KJIacC, TOra MpU O0TKa3e KOMIbIOTEepa
ero Oyaer o0CIyKUBaTh OJMH U3 CBOOOAHBIX HHXEeHEPOoB (N = 2; N = 12);

0) co3maTh 7Ba KOMIIBIOTEPHBIX Kiacca MO 6 KOMIBIOTEPOB B KaXIOM
(n=1;N=6).

PaccmoTpuM nepsviii 6apuanm pabOTHI CHCTEMBI.

Hcnons3yst IpUBEACHHYIO HHPOPMALIHIO:

1) BBIYHCITUM L — HHTEHCHBHOCTD IOTOKA 00CITY)KUBAHHS:

n=2t-1 0769
£ 13
2) paccuuTaeM p — OTHOCHTEIIbHYIO HATPY3KY HA CUCTEMY:
2
p=r= 22 02,
L 0,769

3) Haﬁ[leM Pos Px — OPE€ACIbHBIC BEPOSATHOCTU COCTOSHHUSA CUCTEMBI IS
JIBYX BApHUaHTOB €€ OpraHru3aliuu:

k
NP 5 open

kI(N —k)!

pk: K
N g cken,
n“"ni(N —k)!

rac N — 4KCII0 HCTOYHHUKOB 3aSBOK.
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_1240,26"

PL= 2y P
_1210,262 .p
P2 =a2 oy P°
_1210,26°
7= 237123,
~1200,26*
D= 2202 gy
. 1210,26°
Ps =252 (1251
_1210,26°
P = 025202 )1
120,26’
P12 212 - 7).
~1240,26°
P8 = 125212 g
~1200,26°
7o = 125212 9)1
12.0,26™
P1o

P

P12 =

T 229212-10)1

121.0,26' _
T 22212 1)1

1210,26% .

= 312[70 =0,070;

=4,462p, =0,098;

*Po = 51801]70 =0,127;

- po =6,786p, =0,149;

*Po = 71058]70 =0,155;

- po =6,422p, =0,141;

“Po = 5,009170 =0,110;

- po =3,256p, =0,071;

o =1,693p, =0,037;

po =0,660p, =0,014;

Do = 01022[70 =0,0005.
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Tak xak

N
Z Pk =1,
k=0

TO HaiizieM Po:

N
Z Py = Po(1+3,2+4,462+5801+6,786 + 7,058 + 6,422 +
k=0
+5,009 + 3,256 + 1,693+ 0,660 + 0,172 + 0,022) =1.

Orcrona po = 0,022, moacTaBuB po, HaliIeM 3HAYEHUS P1 — P12,
4) ompenemum N, — cpesiHee 4YMCIIO KOMIIBIOTEPOB B Oyepe] Ha 00-
CITy’)KUBaHUE:

N,, = i (k-n)p, =(3-2)-0,127+(4-2)-0,149+ (5-2) x

k=n+1
% 0,155+ (6—2)-0,141+ (7—2)-0,110 + (8—2)-0,071+ (9 — 2) x
x 0,037 +(10-2)-0,014 + (11-2)-0,004 + (12— 2)-0,0005 = 2,84;

5) onpenennm N — cpeiHee 4uCIIO KOMIBIOTEPOB B cHCTeME (Ha 06-

CITy’)KUBaHUU U B OYCPE/IN):

N
N, = > kp, =1.0,07+2-0,098+3-0,127+4-0,149 +5.0,155+

k=L
+6-0,141+7-0,110+8-0,071+9-0,037+10-0,014 +11-0,004 +
+12-0,0005=4,72,

6) paccuntaem N — cpesHee YMCIO HHXKEHEPOB, MPOCTAMBAIOIINX W3-

3a OTCYTCTBHUA pa60TLIZ

n-1

N, =2 (0-K)p, =(2-0)-p, +(2-1) p, =
k=0

=2-0,022+1-0,07 = 0,114,

7) Haiinem a; — K0O3()(PUUHEHT NPOCTOS NEPCOHAILHOTO KOMIIBIOTEpPA B
ouepenu:

N, 2,84

=0,237;
N 12
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8) Haiinem a, — k03P PUIHEHT UCTIOTB30BAHUS KOMIIBLIOTEPOB:

a,=1-Nee __ 472 _ 606
12

N

9) Halinem a3 — k03P PHUIHESHT TPOCTOSI 0OCITYKUBAIOIINX HHKEHEPOB:

N, 0114
N 12

a, = =0,010;

10) Borumcaum T, — cpeaHee BpeMsi OKHAAHHS OOCITYKHBAHUA KOM-

nploTepa:

7 i[l—azj_l 1(1—0,606} L 1o

"2l e ) n 02070606 ) 0,769

PaccunTaem xapaKkTepUCTHKH paOOTHI CUCTEMBI IS 8710PO20 8APUAHNA

€€ OpraHu3aluu:
11) Ber4uCINM Py, Py — NPEIETbHBIE BEPOSITHOCTH COCTOSIHHUS CHCTEMBI:

61.0,26"

= - pg =1560p, =0,165;
D 1(6—1)! Po Po

610,262
= "2y =2,028p, =0,215;
Pe =226y 0 Po

6'0,26°
=— 2 5y =2109p, =0,224;
P3 ].'-11(6—3)! Po Po

61.0,26*

= -py =1,645p, =0,174;
Py (6—4)! Po Po

_ 610,26°

=——— py=0,855p, =0,091;
Ps (6-5)! Po Po

61.0,26°

=—""_.p,=0,222p, =0,024 .
Ps (6-6)! Po Po

Haiinem
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N
Po=1-_ P =0,106,
k=1

IOJICTAaBHB 3HAUCHHE Py B BBIIICH3IIOKEHHBIE (DOPMYIIBL, ONPEICITAM p1— Pg;

12) paccuntaem N — cpeiHee 4HMCIO KOMIIBIOTEPOB B OUYEPENH Ha 00-

CJIIY’KUBAHUEC!

N

Ny =X (k=n)p, =(6-1)-0,024+(6-2)-0,091+(6-3) 0,174 +
k=n

+(6-4)-0,224+(6-5)-0,215=1,666;

13) onpenenum N, — cpeliHEe YHCTIO KOMITBIOTEPOB B CHCTEME (Ha 00-
CITy’)KUBAHUH U B OUYEPE]IH):

N
N, = kp, =1-0,165+2-0,215+3-0,224+4-0,174 +

k=1

+5-0,091+6-0,024 = 2,559;

14) paccunraem N,, —CpeHee HMCIO HMHKXEHEPOB, NPOCTAMBAIOLIMX
U3-3a OTCYTCTBHS PaOOTHI:

n-1

N_np = z(”—k) Py = (1_0)‘}70 =0,106;

k=0

15) Hatinem a; — kK03 PUIMEHT MPOCTOS IEPCOHATHHOTO KOMITHIOTEpa B
ouepenu:

16) BerauCINM 8, — KOG PHULIUEHT UCTI0JIB30BAHMS KOMITBIOTEPOB!

a, =1—%=1-%59=o,574;

17) HaitneM az — kodQPpHUIUEHT MPOCTOST 0OCTYKUBAIOITUX HHKCHEPOB:

N,, 0,106

p

\ =0,018;
N 6




18) paccunraem T — CpejiHEE BPEMs OKUIAHHMS OOCITYKHBAHHUS KOM-
MBIOTEpA!

pooMflea) 1 1(1-0574) 1 _,,,
A a, | o 02\ 0574 ) 0,769

19) pacuertsl 3aHeceM B Tabi. 6.2, MpoaHATM3UPYEM €€ U HalIeM ONTH-
MaJIbHOE PelICHHE 3a/1a4H.

Ta6numa6.2. HekoTopble BeposITHOCTHBIE XaPAKTEPUCTHKH CHCTEMBI

BapuanTs! oprann3sanuu
BeposTHOCTHBIE XapaKTEPUCTUKA CHCTEMBI
1 2
a; — K03 QHUIMEHT IPOCTOs KOMIIBIOTEPA B 0MEPEAH 0,237 0,278
a, — Kod(QpHIMEHT NCTIONB30BAHNS KOMIIBIOTEPOB 0,606 0,574
a3 — K03 QHUIMEnT npOCTos 00CIyKMBAIOIINX HHKEHEPOB 0,010 0,018
T, —CpenHee BpeMsl OKUAHHs 00CIy KMBaHHs KOMIIBIOTEpa 1,95 241

[Tpn nepBoM BapuaHTe OpraHU3alMU CUCTEMBI IEPCOHANIBHBIA KOMIIBIO-
TEp CTOMT B OYepeH JJisi oxkupanus oodciyxkuanus 0,237 yaca paboyero
BpPEMEHH, YTO MEHbIIlE, YeM IIPH BTOPOM BapHaHTE OpraHU3alUU CHCTEMBI
(a1 = 0,278 yaca). EcTb BepOATHOCTH TOTO, YTO IEPCOHATBHBIII KOMITBIOTEP
B JI000H MOMEHT BpeMeHHU OyJeT padoTaTh IpH IEPBOM BapHaHTE BHIIIE,
4yeM IIpM BTOPOM BapHaHTe OpraHu3anuu cucreMsl (a, = 0,606 > 0,574),
CJIEI0OBATEINILHO, HIEPBBIH BapHAHT OPTaHM3AlMK PadOT MO OOCITYKUBAHUIO
MIePCOHATBHBIX KOMITBIOTEPOB 3P PEKTUBHEE, UEM BTOPOH.

Bomnpocs! a5 caMonpoBepKuU

1. Kakne BOmpochl MOXKHO PEIIUTh C ITOMOIIBIO TEOPUH MaccoBOro 00-
CITy’KMBaHUs?

2. JlaiiTe ompenelicHUE MOHATUSIM «CHCTEMa MacCOBOTO OOCITyKHBa-
HUSI», «IpOLECC OOCITYKUBAHUS», «KaHANl OOCIY)KUBAHUS», «3asBKa WIN
TpeOoBaHUE», «TOUKA BO3OOHOBIICHHS 3aKa3ay.

3. Kakumu cBoiicTBaMu 00JaIalOT CIy4alHbIC MPOIIECCHI, MPOTEKArO-
M€ B CHCTEME MACCOBOTO OOCITYKUBaHU?

4. Kakue cHCTeMBI MacCOBOTO OOCTY)KUBAHUS SIBIISIFOTCSI MAPKOBCKHMU?

5. Kakumu cBoiicTBaMu XapaKTepU3yIOTCs MPOCTEUIITNE TIOTOKHU?
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6. KaxoB 3aKoH pacrpeneneHusi HHTepBajla BpEMEHU MEKLy COOBITHAMU
MIPOCTEHNIIEro MOToKa?

7. IlpuBeanTe KiacCU(PUKAIMIO CUCTEM MAacCOBOTO OOCITY KUBaHHSI.

8. [IpuBennte ypaBHeHusi KonmoropoBa aist pacuera NpejeibHBIX Be-
POSITHOCTEH COCTOSIHUM CUCTEMBI MACCOBOT'O OOCITYKHBaHUSL.

9. Oxapakrepu3yiiTe nporecc rudesi 1 pa3MHOXKEHUsSI CHCTEMBI MacCo-
BOT'0 00CITY)KUBaHHSI.

10. OxapakTepu3yiiTe CHCTEMY MaccOBOTO OOCITYy)KUBaHHS C OTKa3aMH.

11. OxapakTepu3yiTe CHCTEMY MAaCCOBOTO OOCITYKHBaHUS C 0)KHTAHIEM.

12. Yro Ttakoe ogHO(A3HASA CHCTEMa MacCOBOTO OOCITYKHBAHHUS?

13. Uro Takoe MHOTO(]A3HAsI CHCTEMa MAaCCOBOTO 00CITY)KUBaHUS?

14. Yro Takoe 3aMKHYyTasi CHCTEMa MacCOBOT0 00CITyKMBaHH?

15. Uro coboii mpencrapiseT pa3MEUSHHBIH Ipad) COCTOSHIA CHCTEMBI?

16. HazoBute ocHOBHBIE MoKa3zaTeny 3PpQeKTHBHOCTH (HYHKIHOHUPOBA-
HUSI OTHOKAHAJILHOW W MHOTOKAaHAJILHOM CHCTEM MacCOBOTO OOCITY KHBaHUS
C OTKa3aMH.

17. Ha3oBure ocHOBHBIE TOKa3aTend 3¢ ekTnBHOCTH (PYHKIIMOHHUPOBa-
HUSI OIHOKAaHAJIbHOW U MHOTOKaHAJILHOM CUCTEM MacCOBOTO O0CITYKUBaHUS
C 0KH/IaHHEM.

18. HazoBute ocHOBHBIE MoKa3zaTenay d3Pp(eKTHBHOCTH (YHKIIHOHUPOBA-
HUSI OTHOKAQHAJIbHOW M MHOTOKAHAJILHOM CHCTEM MacCOBOTO OOCTY)KUBaHHUS
C OKU/IaHHEM W OTPaHUYCHHEM Ha JUIMHY O4epe/IHy.

19. HazoBuTe KpuTEpHH ONTHUMAIBLHOCTH OJHOKAaHAJIBHOW M MHOTOKa-
HaJIbHOM CHCTEM MacCOBOT0 0OCTy>KUBAHUS.

20.Ilepeuncnure XapaKTEpPHUCTUKK 3aMKHYTOW CHCTEMbI MacCOBOTO 00-
CITY)KUBaHHUSL.

7. MOJAEJIA TEOPUU YIIPABJIEHUS 3AITIACAMHAU
7.1. [locTaHOBKA 3a1a4M yIPaBJIeHUS 3aMacaMu

OCHOBHBIMHU TIPUYMHAMH CO3[IaHHUSI TIPOU3BOJICTBEHHBIX 3aM1aCOB CIYXkKaT
HEOOXOIUMOCTh olecricucHusl OecrepeOOHHOro CHAOXKCHHS TMPOU3BO/I-
CTBEHHOI'0 Mpoliecca, MePHOAUYHOCTh MPOU3BOJCTBA PA3IMYHBIX BHIOB
MPOIYKIUH MOCTABIIMKAMH, OCYIIECTBICHHUE TPAHCIIOPTHUPOBKU OOJIBIIUH-
CTBa BUOB MPOJYKIMH OT MMOCTABIINKA K NOTPEOUTENIO TAPTUIMH, & TAKKE
HECOBMAJICHHE PUTMa POU3BOJICTBA C PUTMOM MOTPEOICHUSL.

Ioo0 3anacamu NOHUMAIOT BCE TO, HA YTO UMEETCSI CIIPOC M YTO BBHIKIFO-
YeHO BPEMEHHO M3 MOTPeOIeHNs. 3amachl MoIpa3IesafoTcs Ha:

— 3amachl CPEACTB MPOM3BOICTBA;
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— 3amachl IPEIMETOB ITOTPEOICHNS.

[MpeanpusiTust cTpeMsTCs YMEHBIIUTh CBOM 3aIlachl, TaK KaK OIJIayMBa-
IOT WX XpaHEHHe, OTBIEKAIOT JCHE)KHBIE CPEICTBA HAa HMX OIUIATY, HECYT
MOTEPH OT MOPAIBLHOTO U3HOCA M €CTeCTBEHHOM yObutn 3anacoB. Ho cimm-
KOM HH3KHH YPOBEHb 3allacOB CBSI3aH C PHCKOM BO3HHKHOBEHHS WX Ie(H-
LI1Ta, OCTAHOBKOW IPON3BOJICTBA, N3MEHEHNUEM KOHBIOHKTYPBI, CIIyYaiHbI-
MH KoJIeOaHUSAMH CIIPOCa, YTO MPUBOINUT K YBEJINYCHHUIO YITYIMICHHOMN MpH-
OBLITH.

Ilpeomemom meopuu ynpasnenus 3anacamu sBISETCS OTHICKAHUE TaKOW
OpTraHM3aIlUH TIOCTABOK HIJIM IPOW3BOJCTBA, IPH KOTOPHIX CyMMAapHBIC 3a-
TpaThl Ha (YHKIMOHHPOBAHWE CHUCTEMBI OBUIM OBl MHHHMAJIbHBIMH.
[on opeanuszayueti nocmasox OHUMAETCsl ONpeJielieHne 00BEMOB MOCTa-
BOK U NMEPHOJIMYHOCTD 3aKa30B.

Bo3HuKHOBEHME TEOpHUHU YIPaBJICHUs 3alacaMyd MOYKHO CBsI3aTbh ¢ pabo-
tamu . U. Dmxyopra u ®. V. Xappuca, onyOJMKOBaHHBIMH B KOHIIE
XIX — nagane XX B., B KOTOPBIX HCCIIEOBalach MPOCTasi MOJENb JUIst
OTIpe/ieIeHNs] SKOHOMHUYHOTO pa3Mepa MapTUH IOCTAaBKH JUI CKIAICKON
CHCTEMBI C MOCTOSIHHBIM PaBHOMEPHBIM PacXoJOM M MEPHUOIMYECKUM II0-
CTyIUIeHHeM XpaHuMoro npoaykra. @. V. Xappuc B 1913 r. onybmukosan
CTaTbl0, B KOTOPOH IPEIIOKMWI MOJENs ONTHMAIBHOTO pa3Mepa 3aIacos.
B 1934 r. P. X. Yuicon npoananusupoBan npemioxennyo @. Y. Xappu-
COM MOZETh ¥ C(OPMYITHPOBAT NPUHIHUITHAIBHBINA BEIBOJ O TOM, YTO OIITH-
MaJIbHBIA pa3Mep 3aracoB JIOCTHraeTcst Npu OajlaHce MEXIY 3aTpaTaMu Ha
pasMelleHre 1 u3/iepXKKaMu Ha xpaHeHue. C TOro BpeMeHH JIaHHAs! MOJENb
CTasla HOCHTh Ha3BaHHUE «MOJENb YUICOHAY (CM. TIPHIL. A).

Kak HayuHast qUCLMILIMHA TEOPHs YIpaBJIEHHS 3amacaMu Hadaia ¢op-
MupoBatbes B cepeaune 1950-x rr. B Hacrosiiiee Bpemsi B TUTepaType ume-
etcst 6onee 300 Mozeneit ynpaBieHus 3amacamu.

CymiecTByeT 4eThlpe OCHOBHBIX BHa 3aTpaT, KOTOPHIE MOTYT OKa3aTh
BIIMSIHAE Ha PEUICHHE 3a/Ja4H 10 YIPaBJICHUIO 3alacaMy, T. €. CyMMapHBIe
3aTpaThl CHCTEMBI YIIPABIICHHS 3aITACAMH COCTOAT H3:

1) 3aTpaT Ha IpHOOpPETEHHE 3aTIACOB;

2) 3aTpaT Ha OpraHU3AIIIIO 3aKa3a;

3) 3aTpaT Ha XpaHEHHE 3aIacoB;

4) moTepk OT neduIuTa 3amnaca.

3ampambl na npuobpemenue 3anacoé XapaKTEPU3YIOTCS CTOUMOCTBIO
SJIMHUIIBI TPOAYKI[UH, KOTOPAsi MOXKET OBITh MMOCTOSHHOM HJTH TIEPEMEHHOM.
HpI/I 9TOM II€HAa €AWMHHUIBI TPOAYKIIHUNU MOXKET 3aBUCETh OT BCIMYUHLI Iap-
TUM 3aKa3a, YTO BBIPAXKAETCS B BHJIE ONTOBBIX CKHJOK. Takum oOpazom,
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3aTpaThl, KOTOPbIE HE 3aBHCAT OT BEIMYHMHBI M NEPHOJMYHOCTH 3aKa30B,
IIPY PEIICHNH 33124 HE YUYUTHIBAIOTCH.

K sampamam na opeanuszayuio 3axa3a OTHOCST IOCTOSHHBIE PacXoOJbl,
CBSI3aHHBIE C pa3MELIEHHEM 3aKa30B: PACX0/Ibl Ha Pa3be3/bl 1 KOMaHIMPOB-
KU, TTOYTOBO-TeJerpadHble pacxo/bl, TPaHCIIOPTHEIE 3aTpathl. [Ipn paszme-
LIeHUH OoJiee MEJKHUX 3aKa30B U, CJIe0BaTEIbHO, OOJiee YacThIX 3TH 3aTpa-
TBI BO3PACTAIOT 110 CPABHEHMIO C pa3MelleHneM 0ojiee KpYITHBIX, HO MEHee
YaCTBIX 3aKa30B.

3ampamvi Ha xpanenue 3anaca BKIIOYAIOT 3aTPATHl HA aMOPTHU3ALUIO U
IKCIUTyaTallHI0 CKJIAZOB, Ha COJICp)KaHUE U Ipy3oliepepaboTKy 3amaca Ha
cxiagax. OHH BO3PACTAIOT C YBEIMYCHHEM YPOBHS 3araca.

Homepu om Odeguyuma — 310 pacxonpl, 0OYCIOBICHHBIE OTCYTCTBHEM
HEOOXOJMMBIX PECYpCOB HJIHM HPOIYKIHMH, W BO3MOXKHBIE IOTEPH H3-3a
yTpaThl JOBEpUsl MMOKyMaTeyei. DTH MOTEepU paccMaTpUBAIOTCSl KAK yMEHb-
IeHUe MPUOBLIN 33 CUET HPOCTOS. MOIIHOCTH U OOCIIyKMBAIOLIETO MEPCOo-
Hajla MpeANpUsITHS, NepeHaIaJKil MPOU3BOACTBEHHOIO IMpoIecca, 3aMEHbI
JeGUIUTHBIX MaTepuaioB ApyruMH OoJiee JOpOruMHU, Tpada 3a Hapylle-
HHE CPOKOB ITOCTaBKH MPOIYKIIUH.

CyMMapHbIe 3aTpaThl MOKHO IPOMJUTIOCTPUPOBATE TPAQHIESCKH: IO OCH
abcrucce (Ox) oTkiIazpIBaeM ypoOBeHb 3amaca, [0 OCH OpAUHAT (y) — CyM-
MapHEbIe 3aTpatsl (puc. 7.1).

|-

>
0 q* q
Puc. 7.1. 3aBUCUMOCTb CyMMapHbIX 3aTpaT OT pa3Mepa MapTUU MOCTaBOK:

1 — cymMapHbIe 3aTpathl; 2 — 3aTpaThl Ha NpHOOpeTeHue; 3 — 3aTpaThl Ha 0QOpMIICHHE;
4 — 3aTpaThl Ha XpaHEHHE
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Knaccugpuxayus moodeneii ynpaenenus 3anacamu. bonpiioe pasHoodpa-
3Me MoJieiell ynpaBieHHUs 3anacaMu OOBSICHAETCS MHOrooOpasueM peajb-
HBIX CUTyauui, xapakrepoMm crpoca. Crnpoc MOXeT OBITh JeTepMHHHUPO-
BaHHBIM (JIOCTaTOYHO W3BECTHBIM) U BEPOSITHOCTHBIM (CITyYaiHbIM).

JleTepMUHUPOBAHHBIH CIIPOC MOXKET OBITH!

1) craTudeckuM, T. €. HEU3MEHHBIM BO BPEMCHH, WHTCHCHBHOCTH IO-
TpeOJIeHNs TOCTOSIHHA BO BPEMEHH;

2) IMHAMHUYECKUM, KOTJ]a CIIPOC H3MEHSETCS BO BPEMCHH.

BepoaTHOCTHEI crIpoC MOXKET OBITH:

1) crannoHapHBIM, T. €. C HEM3MEHHOH BO BPEMEHH IUIOTHOCTHIO BEpO-
SITHOCTH;

2) HecTalMOHAPHBIH, T. €. ¢ U3MCHAIOUIEIHCS BO BPEeMEHH IUIOTHOCTHIO
BEPOSITHOCTH.

Ha pasHnoo6pasue popm Mojeneit ynpasieHus 3amnacaMu BIUSIOT:

1) uncno BHIOB MPOIYKIHH, T. €. MOJACIH MOTYT OBITH OJXHOMPOIYKTO-
BBIMH (OJHOHOMEHKJIATYPHBIMH) M MHOTONPOAYKTOBBIMH (MHOTOHOMEH-
KJIATYpHBIMH);

2) 9HCII0 MyHKTOB HAKOIIJICHHS 3aMacoB (OAMH MIIM HECKOJIBKO);

3) nepuoj BpeMeHU (MHTEpBaJ), B TEUCHHE KOTOPOTO OCYIIECTBISIETCS
peTyIupOBaHUE YPOBHS 3ammacoB (3TOT MEPHOJ] MOXKET OBITh KOHCYHBIM H
OCCKOHECYHBIM).

Mopenu ynpaBicHUs 3aTlacaMi Pa3IYaroTCs IMo:

1) mONOJTHEHUIO 3amacoB (ITOT MPOLECC MOXKET MPOUCXOIUTH MTHOBCH-
HO WJIM PaBHOMEPHO BO BPEMEHH);

2) 3ama3IbIBaHUIO MTOCTABOK, T. €. 3aKa3 MOXKET OBITh IIOCTABIICH HEMEI-
JICHHO WJIH JIJISl €70 BBITMOJIHEHUS TPEeOYeTCsl HEKOTOPOE BPEMSI.

WHTrepBanoM BpeMeHH MEXIy MOMEHTOM pPa3MEIleHUs] 3aKa30B U €ro
MIOCTaBKOM HA3BIBACTCSI CPOK BbINOJIHEHUA 3aKA306. DTa BEIMYWHA MOXKET
OBITH JCTEPMUHUPOBAHHOM U CITYIaifHOH.

7.2. CraTH4eckas JeTePMUHUPOBAHHAS OJIHONPOAYKTOBAsS MOJe/Ib

CaMmasi mpocTas MOJCIb XapaKTePH3yeTCs IOCTOSHHBIM BO BPEMEHHU
CIPOCOM, MTHOBEHHBIM ITOTIOJIHEHHEM 3aMacoB M OTCYTCTBUEM Je(UIIHTA.

BBenem ycroBHbIE 0003HAUCHHUS:

V — HHTEHCUBHOCTH CITPOCa;

K — 3aTpaTsl Ha OpraHU3AIMIO TIOCTABKH;

( — BeTMUMHA 3aKa3aHHOM MMapTHH;

S — U3JICPKKH COMEPKaHUsI SAMHUIIBI TPOIYKIINH B €IUHHUITY BPEMECHH;
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I(t) — ypoBeHb 3a11acoB B 3aBUCHMOCTH OT BPEMEHH;

T — UHTEpBaJ MEXy JByMs NOCTaBKaMH.

IIpocTas Mozens ONTUMalbHOW MApTHH MOCTABKU CTPOUTCS IpHU Clie-
JIYIOLUX TIPEATONIOKEHUSX:

1) cnpoc B eAMHHIlY BpEMEHU — OCTOSIHHBIN;

2) 3aKka3aHHas MapTUs AOCTABISETCA MTHOBEHHO;

3) nebUIMT HETOMYCTHM;

4) 3aTpaThl HAa OPTAHM3AINIO ITOCTABKU IIOCTOSHHBI U HE 3aBHCAT OT Be-
JUYUHBI TTAPTHU;

5) u3epiKKN COJICpIKAHUSL SAMHULIBI TPOAYKIMHA B TEUYCHHE CAMHUIIBI
BPEMEHHU COCTABIISIOT S.

B mpocroif Moaenu ypoBeHB 3aIlacoB YMEHBIAETCSI PABHOMEPHO OT (
Jo 0, mociie yero nojaeTcs 3aka3 Ha JOCTaBKY HOBOW MapTUH BEJMYHUHOM (.
3axa3 BBINOJHIETCS MTHOBEHHO, M YPOBEHb 3allaca BOCCTAHABIIMBAECTCA 0
BCJIMYUHBI q

B npocroii Monenu qUHAMHKY M3MEHEHHsI 3allacOB MOXKHO M300pa3uTh
B BHJIEe TMJIO00Pa3HOM JOMaHo# (puc. 7.2).

IA

B et e e AL LR LR PR

n

0 Ty T2 T3 Ts t

Puc. 7.2. lunamMuKa U3MEHEHUS YPOBHSI 3a11aCOB B MOJETH Y MIICOHA

WurepBan BpeMeHH MEXAy MOCTABKAMH T Ha3bIBAETCS yukiom. W3-
JIEP)KKK B TeueHue ukiaa L, cocrost u3 crommoctu 3akaza K u 3aTpar Ha
coJliep)KaHue 3amaca, KOTOpble NPOMOPIHOHAIBHBI CPEHEH BEIUYHHE 3a-
naca —

_a
2
U JUTHHE IUKJIa —

< |a
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CJICIOBATCIbHO, U3ACPIKKNA B TCUCHNUEC UKJIIA BBIYUCIIAIOTCS 10 Cl)OpMyHCZ

L=K+s3.9,
2 v

PaznenuB 5To BBIpaXeHHE HA JUIMHY LKA (T = q ), TIOJTyYHM H3IEpK-
\'

KU B €AMHUIY BDEMCHMU!

i:L WIu i:Kl+sﬂ.
T T q 2

UroObl HAlTH TOYKY MUHMMYMa, npoxauddepeHpyeM BeIpaKeHHE O
g, HOXy4uM:

ﬁ:(Kv)’q—Kv(q)’+£(Sq)':O~q—Kv~1+£S_ ﬁJrs
oq q° 2 q° 2 9 2

TaK KaK

TO HaMJEM OTCIOJa ONTUMAJILHBIN pa3Mep HapTuu 3akasa (J ):

K—;/:i WU q25=2KV,I/IHI/I q*:‘}&.
q 2 S

Ora ¢opmyna Ha3bBaeTcsi (opmylod YwicoHa, Wiau (OpPMYJIOH st
OTIpEJeTICHHUS] ONITUMAIbHON BEJIMYHMHBI 3aKa3a WX pa3Mepa MapTHH.
PaccunraeM ocTaigbHBIE ONTUMAIIBHBIC TAPAMETPHI CHCTEMBI:

e T — ONTHMAIbHAS TPOJOIIKHTEIBHOCTD IUKIA TOTPEOICHHS WIH OIl-
TUMaJIbHBIA HHTEPBAJI MEX/Y MOCTABKAMHU.

CyMMapHbie 3aTpaThl M0 (OPMHUPOBAHUIO ONTUMAILHOTO pa3Mepa map-

THH 3aKa3a M COJEPKAHUIO 3aMacoB B €MHUIY BPEMEHH PACCUUTHIBAIOTCS

o opmyie:
L =+2Ksv =sq°,
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TaK KaK

2
oL
dqg
TO 171 BceX ( > 0 BbeIpaxkeHUe —
L* — Sq*

SIBIIICTCS MUHUMYMOM (DYHKITUH 3aTpar.

Hpumep. TpebOyercs: onpeAeauTs ONTUMAIBHYIO APTHIO 3aIlycKa Mpo-
JTyKIIMH, TIEPHOJMIHOCTD U CPETHET0I0BBIC U3ICPIKKH PAOOTHI CHCTEMBI.

[lepepabaTrIBaromiee IpEATIPUSTHAE BBIITYCKAET Pa3IMIHBIC BHIBI MaKa-
POHHBIX HM3JENIH{ NapTHSAMH HAa OJHOM M TOM ke oOopynoBanuu. [lpu me-
pexonme OT OJHOTO BHIAa MAaKAPOHHBIX HM3JCIHH K OPYTOMY HpEINpHUsITHE
HECET 3aTpaThl OT MepeHANAT0K 000pyIOBaHUS, KOTOPHIE B CPETHEM PaBHBI
K =300 y. a. e. Cpenasis mOTpeOHOCTH B MaKapOHHBIX HU3JENUAX KaXKIOTO
Buga v = 1500 1 B rog, croumocts 1 T o =400 y. 1. e. I3nepxku Ha XpaHe-
HUe u3nenuit cocTaBisatoT (P = 1) 1 % OT CTOMMOCTH XpaHMMOM MPOIYK-
IIUHU.

Vcnonb3ys pUBEACHHYO HHPOPMAIIUIO:

1) HaiineM S — U3ZEPIKKU COACPIKAHUS €AUHUIIBI IPOAYKLIUN B €IUHUILY
BpPEMCHHU:

S=ap,
$=400-0,1 =4y.nm.e;

2) UCTIONB3ysI MOJEIb YHUIICOHA, OTIPEICITHM q* — ONTUMAJIBHBIA pa3Mep

MApTUH ITOCTABKH (3aITycKa):

q = /ZKV . q" = /2-3004-1500 474341
S

3) paccunTaeM T — ONTUMAJBHBIN HHTEPBAI MEXKIY IMOCTaBKaMH (Tiepe-

HaJaJIKaMHu):
. q / 2K
T = q— = [— ,
1% sv

=0,316 ronma, wnu 115 nueii;

474,34
1500

4) BprancnuM L — HamMeHbIIe CyMMapHbBI€ 3aTpaThl pabOThl CUCTEMBI
10 (POPMUPOBAHUIO TOCTABOK M COACPIKAHHUIO 3aM1ACOB B SAMHHILY BPEMEHH:

L =+/2Ksv ; L =+/2-300-4-1500 =1897,4 y. 1. e.

Takum 00pa3oM, eci mapThs 3amycka IpoayKIuu coctaBut 474,34 T, a
MHTEpBAJI MEXy HepeHanankamu 115 1H., To cyMMapHbIe 3aTpaThl pabOTHI
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CHCTEMBI 1T0 (JOPMHUPOBAHMIO MAPTHH 3AIyCKa M COAECPIKAHHIO MEPEHANATO0K
B eIMHUIYy BpeMEHH OyayT MHHUMAaJbHBIMU U paBHbl 18974 y. 1. e.

IIpumep. Tpedyercs onpenenuTs ONTHMANBHBIE ITAPAMETPBI CUCTEMBI U
CPaBHHTB X C 3aTpaTaMy IpH JEHCTBYIONIEH CHCTEME.

Ha onHO#t nmuHMM yHakoBKH IepepabaThIBAIOLIECTO MPEAIPHITHS Pas3iIu-
BAaIOTCS Pa3HBIC COKU B MAKETHI. BU COKa IS yIAaKOBKH M3MEHSETCS Yepe3
MecsT (T,). 3aTpaThl Ha MOATOTOBUTENFHO-3aKIIOUUTEBHBIC OMEPAIlH CO-
crasisiror K = 300 y. 1. e. [TorpebHocTh B cokax cocraBisier v = 1,8 ThIc.
muTpoB B Mecsl. CTOMMOCTh XpaHeHHs | J1 coka B T€YEHHE JHS paBHA S =
=0,1ly.m.e.

Hcnonp3ys npuBeeHHY0 HH)OpMALHUIO:

1) HaiiieM S — U3AEPIKKH COJCPIKAHMS STUHULIBI TPOJTYKIIMU B MECSILL:

$=0,1 - 30 mHeit =3 y. 1. €. B MeCHII;

2) HCTIOMB3ys MOJENb YHICOHA, ONMPEAeTuM (| — ONTHMANbHBI pazMep

MapTUU TOCTABKU:
q= /2-30(;-1800 600 1

* v
3) BBIYUCINM T — ONTHUMAJIbHBIM UHTCPBAJTI MCKAY IMOCTaBKaMU:
. 600
1800

*
4) ompenenum L — HauMeHbIINE CyMMapHbIE 3aTPaThl paOOTHI CUCTEMBI
B €IMHUILY BPEMEHHU:

L =+/2-300-3-1800 =1800 y. 1. e.;

5) paccunTaeM (; — pa3Mep MapTHUH MTOCTABKH NPH JNEHCTBYIOMEH CH-
cTeMe:

T =0,33 mecsaua, uau 10 guei;

q,=t,v; q, =1.1800=1800 ux;

6) nHaiinem L, — cymmapHbIie 3aTpaTsl paboThI EHCTBYIONMIEH CHCTEMBI B
€JIMHUIYy BPEMECHU:

Pt q 2
L= 300-1800 N 3-1800 _ 3000 y. 1 e.
1800 2

Takum obOpa3om, ecinu B TeueHue 10 nHE# pa3nuBaTh OJWH COK, TO OII-
THMajbHas MapTus JaHHoTro coka coctaBut 600 1 BMecTo 1800 11 m 3aTparhl
B €IMHHUILY BPEMEHH B TeueHHue IuKiIa ymeHsmmarcs ¢ 3000 mo 1800 y. m. e.,
skoHoMus coctaBuT 3000 — 1800 =1200y. x. e.
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7.3. O00cHOBaHHE TOYKH 3aKa3a B MOJEJIH YHJICOHA

B craTtuueckoit qeTepMUHUPOBAHHON OJHOMPOIYKTOBOW MOJEIH TPE.i-
oJIarajy, YTO 3aKa3bl BRIMIOJHAIOTCS MTHOBEHHO. Ha mpakTrnke HEOOXOIH-
MO YYHTBHIBATh BpEeMs UX JAOCTaBKH. [IycTh ® — Bpemsi OT MOMCHTa pa3Me-
IICHHUS 3aKa3a JI0 ero MOSABJICHUS y MOTpeOuTens. 3aKa3 TOJKEH MOAaBaThCs
3apaHee, YTOOBI M30eKaTh Ne(PHUINTAa HATUIHOTO pecypca, KOTOPOTO TOJIXK-
HO OBITH JOCTATOYHO [UIS YIOBJIECTBOPEHHS MOTPEOHOCTH 3a BpeMs peaiu-
3anuu 3aka3a. PaccMoTpum Tpu ciaydas:

1) ®=1, 1. e. B MOMEHT MOCTYIUIEHHsI OYEPEIHON NAPTHH HEOOXOIH-
MO 7JaBaTh 3aKa3 Ha IOIOJIHEHME 3amaca. IIpu 3ToM ToYKa 3aka3a paBHa
nymo: I' = 0. ITox moukou 3axa3a TOHUMAIOT BEIUYUHY HAJIUIHOTO 3ariaca,

IpH KOTOPOM TIOJIAETCS 3aKa3 Ha MOMOJHeHHe 3amaca. Ecomm O =1 , 1o
CpeaHuil ypoBeHb (PMKTHBHOTO 3araca PaBeH:

. q 3.
TV+—=—( -
2 2 d
o mexkywum yposnem puxmusHoeo 3anaca IOHUMAIOT CYMMY HaJIH4-

HOTO 3araca U 3aKa3aHHOTO pecypca WM ToBapa B JII000H MOMEHT Bpeme-

au. [Ipy ® =1 aMHaMKMKA M3MEHEHMs TEKYIIErO YPOBHSA (PUKTHBHOIO 3a-
naca u3o0pakeHa Ha puc. 7.3 MyHKTUPHOH JIMHUEH;

I A

v

Puc. 7.3. lunaMuka M3MEHEHHS TEKYILErO YPOBHS (PMKTUBHOTO 3araca, €cii Bpems
BBITIOJTHEHHUSI 3aKa3a PAaBHO UINTEIBHOCTH OXHOTO HuKIa (@ =1")

2) eciu ® < T , TO TOYKa pasMelIeHHs 3aKasa I = OV, a cpeanuil ypo-
BEHb (PMKTHBHOTO 3aI1aca COCTABIISCT:

q

Ov+—"
2
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I[I/IHaMI/IKa MU3MCHCHHS TCKYLICTO YPOBHA (l)I/IKTI/IBHOFO 3araca mnpu

O < 1T oTpaxeHa MyHKTHPOM Ha puc. 7.4;
3) nuHaMWKa WU3MEHEHHWs TEKYIIero YpOoBHsS (UKTHBHOTO 3amaca IMpu

O > 1 u306pakeHa MyHKTHPOM Ha pHC. 7.5.

v

0 T t

Puc. 7.4. lunaMuka M3MEHEHHS TEKYILErO YPOBHS (PMKTUBHOTO 3araca, €cii Bpems
BBITIOJTHCHHUS 3aKa3a MEHBIIE [UIMTEIBHOCTH OJHOTO HHKIa (@ <t )

v

Puc. 7.5. lunaMuKa H3MEHEHHS TEKYIIEro ypoBHS (PUKTHUBHOTO 3ariaca, eCIIH BpeMs
BBIMOJIHEHHUS 3aKa3a GOIblIe JUIMTEIBHOCTH OAHOTO IMKIA (O > 1)
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JomycTtum, eciu
®=2517",

T.e. ®>1 , T0 B MHTepBane [t KT | cpemHsas BelMUMHA 3aKA3aHHOTO pe-
Cypca WIn ToBapa paBHa:
250 =257 v=0v,

a 9TO COOTBETCTBYCT BECINIUNHE HO’I’pe6J’I€HI/I$[ 3a BpEMs pCain3alliu 3aKasa.

O0600muM  paccMoTpeHHble cuTyaunu. UYepes [9} 0003HauYNM
T

HauOoJbIlIee 1EJI0€ 4YHMCJIO, HE IMPEBLIIIAIOIICEe ‘:@} Torz[a B MHTCpBaJIax
T

[t,.kt ] mepen moctymienueM odepeHOM MapTHH KOJMYECTBO TOBapa HIH
pecypca B HEBBITIOIHEHHBIX 3aKa3ax OyIeT paBHO —

o

a B uHrepBanax (Kt ,t, ) mocie MOCTYIUIEHHS 10 MOMEHTa pa3MEICHHUs

[s40

Ecmmn [@} ABJIACTCA LCJIBIM YUCIIOM, TO HMCCTCA |:9} HCBBIIIOJIHCHHBIX

3aKasa —

T T

3aKa30B. OTClO,I[a CJICOYCT, YTO TOYKA pasMCIICHUA 3aKa3a OIPEACIIACTCA 110

dhopmyite:
r=0v- [9} q.
T

r=@v-q =0,

Eciu ® =1 , T0o uMeeM —

ecom ®< T, TO -

U, CJICI0BATEIIBHO,
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r=0v.

Jlnst 6ecriepeboitHON pabOTHl CUCTEMBI HEOOXOIUMO UMETh MUHUMAITh-
HBIM HadaJIbHBIHN 3anac lg, KOTOPBI MOXHO paccyuTaTh 1Mo GopmyJie

lp=0v.

Ecmm | — HanmuaHBIR HavanpHBIN 3amac, TO Uit 0e37eUITUTHON paboThI
HE00X0IUMO, YTOOBI
1 >0v.

|
Tornma oTHomeHHe — omnpenesuT Bpems noTpebienus 3amnaca |. Utoos
Vv

napTus HpI/I6LIJ'Ia K MOMCHTY IOJIHOT'O UCIIOJIb30BAHWA HAYaJIbHOTO YPOBHA,
€€ HaJ10 pasMECTUTb B MOMCHT BPECMCHU to:

|
tp=—-0.
0 \"

OcTanabHBIE 3aKa3bl CJICAYCT BBINIOJIHUTL B MOMCHTBI BDEMCHHA tk:

t, =I——®+kr*,k =0,L2....
Vv

IIpumep. Tpebyercs 000CHOBATH TOUKY pa3MELICHHs 3aKa3a U JpYyrue
OINITHMAJIbHBIE TAPaMETPBI CUCTEMBI.

3aBolly 1O BBIIYCKY CEJILCKOXO3AHCTBEHHOW TEXHUKH Tpedyercs
v = 10 TBIC. YYyI'YHHBIX 3arOTOBOK B ToJ. M3Iepkku pa3sMeIleHus 3aKas3a
K=300y. n. e., cogepkaHue oHOHM 3aroTOBKU S = 2 y. A. e. B roa. Cpexnnee
BpeMsi peanuzanuu 3akaza © = 30 quei, nin 0,082 rona.

Hcrnonb3ys NpuBeIeHHYIO HHPOPMALHIO:

1) onpeeniM  — ONTHMANIBHBIN pa3Mep NAPTHH TOCTABKH:

g = \/2}:\/ _ \/2.3002.10000 1732 wr

2) BEIYUCIUM T — ONITUMAIBHBIH HHTEPBAJ MEXKIy ITOCTaBKaMU:

*

=182 6193 w632 s
v 1000

3) Haiinem I — TOUKy pa3MerieHus (BO300HOBIICHHS) 3aKa3a:
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O . ® ®
r=0v-|—1|q, roe| — |— 1enas 9acTb YUCJIa — ;
T T T

1=0,082-10000 - 0.082
0,173

]1732 =820 mr.;

4) paccunraeM lp — MUHUMAaJIBHBIH HAYaIbHBIN 3alac, rapaHTUPYIOINN
6e3nedunuTHOE IOTpedIeHHE:

I =0v =0,082-10000 = 820 wr.;
5) ompeaenuM ty — MOMEHTBI Pa3MELICHHUS 3aKa30B:

t = _eike k=012,

v
rae | — pakrTiyeckuii HauABHBIN 3amac;
ty = 820 _ 0,082+0-0,173=0 roga;
10000
820
tj=———-0,082+1-0173=0,173 ropa, unu 63,1 nus;
10000
820
t, =———-0,082+2-0,173=0,346 rona, uiu 126,3 nus;
10000

o *
6) Haiinem L — HamMmeHbIInMe cyMMapHbIe 3aTpaThl pabOTHI CUCTEMBI B
€JIMHUIly BPEeMEHU:

L =+/2Ksv =+/2-300-2-10000 = 34641 y. 1. e. B roz.
7.4. Y4deT JUCKPETHOCTH CIPOCAa B MO/IeJIM YHJICOHA

B npocreiimeit mogenn YuncoHa mpejronaraiv, 4To CHPOC SIBISETCS
HeMpephIBHON BeMyuHOM. Ecnu ke cripoc — HenpepblBHAs BEIMYMHA, a HA
pasMep MmapTHM 3aKa3a Hajaraercsi OrpaHUYCHUE MOJOXKUTEIBHOCTH U Lie-
JIOYMCIICHHOCTH, TOT/Ia 3aBHCHMOCTh CYMMapHBIX U3JEPKEK PabOTHI CHCTe-
MBI OT pa3Mepa MapTUH U300pakeHa Ha puc. 7.6, Uit KOTOPOH BBIMOTHSIFOT-
sl CIeAYIOIUE YCIOBUS:

AL(g) = L(q)-L(q-1) <0,
AL(q+1)=L(g+1)-L(qg)>0.
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AL (q*1)

AL (g*+1)

0 q*-1 q* q*+1

q

[
»

Puc. 7.6. 3aBHCHMOCTb CYMMAapHBIX H3/IePKEK PabOThI CHCTEMBI

0T pa3mepa MapTUH IOCTaBOK
Taxk xak

Kv sq

L(a) = T +=

TO HaijeM (:

1 1 2Kv 1 1 2Kv
—— 4, =+ — =g =+ [+ —
2 4 S 2 4 s
« 1 1 2Kv
g =|=+,+——|,

2 V4 s

rae [a] — uenas yacTh 4Kcia a.
0O603Ha9NM —



OnTrManbHEI HHTEPBA TIOCTABOK —

*

r=4
v

MOJKET OBITh HCUECJIOYHUCIICHHBIM, IMO3TOMY MNPEACTABUM CYMMAPHBIC H3-
JACPIKKU pa6OTLI CHCTCMbI Kak (byHKIII/IIO OT BCJIMYUHBI UHTCPBAJa B0300-
HOBJICHHA IIOCTaBKU T:

Jliist naHHOW (DYHKIIMY BBITIOJIHSIIOTCS YCIIOBUSL:

AL(1) = L(t)- L(z-1) <0,
AL(t+1)=L(t+1)- L(1)> 0.

OTkyna HaliileM 3HaueHHeE T:

rie [a] — uenas yacTh YKcia a.

O003HaYNM:
N 1 1 2K
T ==ttt
2 4 v
" 1 1 2K
T, ==+, —+—
4 sv
HMMeeM nBa onTHMAaJIbHBIX 3HAUCHUS
T, ST £1,.

IMpumep. TpebyeTrcsi onpenenuTh ONTUMAIBHBIN pasMep MapTHU TIO-
CTaBKH.

3aBO 1O BBITYCKY CENBCKOXO3SHCTBEHHONW TEXHUKH MOCTABIISET CEIIb-
CKOXO3SIIICTBEHHBIM OpTaHU3aIMsIM paiioHa TpakTopel. CpenmHsas moTped-
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HOCTh B HUX paBHa T = 4 Tpakropa B Mecsii. CTOMMOCTh OpraHU3alny 3aKa-
3a K = 1000 y. 1. e., U3IEPKKU COACPKAHUS OJHOTO TPAKTOpa B MECHI]
s=200y. . e.

Hcnonp3ys npuBeICHHYI0 HHPOPMAIIHIO:

1) BorancinM q (q;, 02 ) — ONTHMAJIBHBI pa3Mep NapTUH IOCTABKH (Ha
pa3Mep MapTUM MMOCTABKH HAJIATACTCS YCJIOBHE MOJIOKUTEIHLHOCTH U IIEJI0-

YHCJICHHOCTH):
» |1 1 2Ky
g =|=+,>+ ,
2 4 S

» |1 1 2.1000-4
q =|=+,/~+——
2 4 200

:l =6 TpakTopoB,

rae [a]— 1ejaas yacTb 4ucia a,

0 <q <d;
_l_i_ £+2Kv Sq*g 1+ l+2KV’
2 Va4 s 2 V4 s
1 1 2-1000-4 * 1 1 2-1000-4
— St ————|<q | =+, [+ ;
{ 2 4 200 } {2 4 200 }

[-05+63]<q" <[05+63];
5<q <6;

2) onpenemnm L'(Ly", L,) — HauMeHbIIHe cyMMapHBIe 3aTpaThl paGoThI
CHCTEMBI B CIHHUITY BPEMEHH:
« Kv s :
L =— P
q 2

« 1000-4 200-5 N
L= E +T =1300 y. 1. e. npu ¢ = 5 TpaKkTOpOB;

~ 1000-4 200-6 .
L, = 5 +T:1266,7 y. I. €. IpK ( = 6 TPaKTOpOB;

* * *, o
3) paccunTacm 1t (’El , T2 ) — ONTUMAJIbHBIM UHTEPBAJI MCKY MMOCTaBKaMU:
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.

T = )

Vv
B3 s i
T, =—=—=1,25 mecsua, unu 37 qHel;
v 4
*—q2—6—15 7
IZ—T—Z— ,5 Mecsdna, wiu 45 nHei.

7.5. MopeJib OITHMAJIBHOTO pa3Mepa NAPTHH NOCTABKH
¢ KOHEYHOW HHTEHCHBHOCTHIO MOCTYIUIEHHUSI APTHH

B mMozenu YuicoHa mpenmnonaraioch, 4TO BCsA MApTHS TOCTYIACT 3aKas-
YHKY OXHOBpEeMEHHO. Ha mpakTHKe 4acTo MmapTHs MOCTYIACT MO YacTsSIM C
HHTEHCHUBHOCTBIO A. Hampumep, oauH IieX 3aBOa MPOU3BOIUT ICTAIH, KO-
TOpBIC MOCTYMAKOT Ha CKJIAX C ONMPEICICHHON HHTCHCHBHOCTBIO M HCIIOJIb-
3YIOTCS APYTMM IIEXOM U MPOM3BOJACTBA TOBapa ¢ MHTCHCHBHOCTBIO I10-
TpebneHus V. B 3ToM ciydae cuctema MOXeT paboTath Oe3aeduIuTHO, ecau
A >V. JIlnHaMyKa n3MEHEHHs 3aracoB B cUCTeMe n300paxkeHa Ha puc. 7.7.

3a BpeMms T; 3amac OJHOBPEMEHHO IOCTYIAET M PacXOJyeTcs, a B Teue-
HHUE BPEMCHU T; 3aI1aC TOJIBKO PACXOAYCTCS.

JlniHa nuKiIa onpeaessieTcs mo hopmyie:

T=T7,+T1,.
CKOpPOCTh MOTIOJIHEHHSI 3a[1ACOB PaBHA:
(A=v).
Benmmuuna mapTuu NOCTaBKY paBHa (, HO MAKCHMAJIBHBIN YPOBEHB 3araca —
Imax <0,
TaK KaK MPOAYKITUS HCIOIB3YETCs IO MEPE U3TOTOBIICHHUS.

A

v

0 T ! t

Puc. 7.7. JlunamMuka u3MeHeHHs ypPOBHS 3allacOB B MOJIENIN C KOHEUHOW HHTEHCUBHOCTBIO
MOCTYIJIEHHS 3aKa3a
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Ecnmu mpon3BoACTBEHHBIH UK IIUTCS t €MWHUI] BpEMEHHU, TO OOIIHiA

00BEM MIPOAYKIIUH, IPOU3BEACHHOM 32 IIUKJII, PABCH:

g=At.
Hatinem:
=3
A

Torzxa MaKCUMAaJIbHBIN YPOBCHB 3ariaca OnpeACIsIeTCd Mo (bOpMyHe:

| = (b= V)t =(x—v)%=(1—%>q .

OTcrofia clieiyer, 4To CpeiHUI ypOBEeHb 3araca paBeH:

2

Toma N3ACPKKU CUCTEMBI B €IUHUIY BDEMEHHN COCTABAT:
Kv s Vv
L=V Yy,
q 2 A

Jlns  ompeneneHus ONTUMAIBHBIX HapaMeTPOB  PabOTHI
Halgem:

* v

g — BEJMYMHY ONTUMAIbHON MapTUU —

. 2Kv 1
q = T—V,
fl_f
S

T — ONTHUMAJIbHBIN nepuoa BO300HOBJICHUS IpOU3BOACTBA —

.k 1
T =,—" ;
SV Vv

1-2
S

*
T1 — BpEMs MPOU3BOACTBA —

CHCTCMbI



T, — BPEMs YHCTOTO TOTPEOICHHS —

_ 2K v
sV s’

*
L — MuHMMAIILHEBIE U3ACPIKKU B €AUHUILY BPDEMCHU —

= J2Ksv - ‘/1—% .

HpI/I OIIpEACICHUNU I — ONTHMMAJILHOM TOUYKHU 3aKa3a pacCMaTpuBaArOTCA
ABa ciiyJas:

a) r:®v—[g}q*, ecnu @—[g}*<t;;
T T

0) r=®(v—k)+([g}+lj(£—qu*, eciu @—[9*}’312;
T 14 T

[pH 3TOM t, — MOMEHTBI pa3MelleHus 3aKas3a, npu ty = 0 paBHbI —
t =t +kt ,k=12,...

IMpumep. Tpebyercs onpenenuTh ONTUMAIBHYIO MAPTHIO TOCTABKH M
JIPyTUe XapaKTePUCTHKH CHCTEMBI.

KoHcepBHbIil 3aBOJ] BBIITYCKAeT MapTUSIMUA 6 Pa3IHMYHBIX BUIOB KOHCEP-
BOB Ha OJTHOM M TOM ke 00opyaoBanuu. Cripoc Ha KaKAbli BUI KOHCEPBOB
cocraBiszeT v = 500 TeIc. TYOOB B roz. U3nepxku neperananku o0bopymosa-
HUSI, CBSI3aHHBIE C €r0 OYHCTKOM M epeobopyoBaHNEM Mepes BEIpaboTKON
npyroro Buaa koHcepBoB, paBHbl K = 200 y. 1. e. CToMMOCTh XpaHEHHs
1 TeIc. Ty0OB KOHCepBOB Ha ckiane S = 30 y. n. e. B roa. [IpousBonutesns-
HOCTb 3aBoJia (MHTeHCHBHOCTH) A = 2500 ThIC. Ty0OOB B To1. Bpems peanu-
3aIMK 3aKa3a (0T ero MOoJy4YeHHUs /IO BbIJayd FOTOBOW MPOJYKIMH) O = 2
mecsma, win 0,164 rona.

Hcnons3ys IpUBEACHHYIO HEPOPMALMIO:

1) BHIYHCIINM (| — ONTHMATBHBIH pa3Mep MapTHH MOCTABKH:

1/2KV \/ ,2 200 500 \/ 500 =91,3 TIC. TY0OB B roj;

2500
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2) paccuMTaeM T; — BpEeMsl POU3BOJICTBA:

*

’IZI = g9 = % =0,0365 roma wiu 13,3 qus;
A 2500

3) paccuuTaem T, — BpeMs YHCTOTO MOTPEOICHHS:

7= 2K \/__ \/2 200 \/ 500 =0,146 roma mmm 53,3 mHs;
sy 30-50 2500

4) OmpeenuM T — IEPHOLHIHOCTb BBITYCKA IIAPTHH:

T 2-200 =0,183 roxa, unu 66,6 nus;
\/ \/ ~\30.500 \/ 1500

2500

5) HaiineMm I — TOUKy 3aKasza:

®—{9*}*:0,164 0164 -0,183=0,164.
T 83

Tak xak 0,164 > 0,146, To
® A .
r= ®(V—K)+([—*}+lj-(——qu =0,164-(500-2500) +
T v

L0164 ,(2500_1).91,3:37,2 THIC. TYO.;
0,183 500

6) BBIYMCIIMM lx — MOMEHTHI pa3MelleHus 3aKkasza npu to = 0:

t =t +kt ,k=1.2,..;
t, =0;
t; =1-0,183 =0,183 ropua;
t, =2-0183=0,366 romaur. 1;

7) onpenenum |, — MaKCUMAaIbHBIN YPOBCHB 3aI1aCOB:

I (1——) 91,3- (1—25&) 81,7 TtwIC. TYO.;

max
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*
8) paccuntaem L — MuHUManbHBIC 3aTpaThl PaOOTHI CHCTEMBI B CAMHU-
IIy BpeMEHHU:

L' =+/2Ksv -

1—— 4/2-200-30-500 1—%—21909 y. . €.

7.6. MopeJib OITUMAJILHOIO pa3Mepa NAPTHH NOCTABKH
¢ 1epMIUTOM NPH yueTe HeyA0BJIeTBOPEHHBIX TPeOOBaHMIA

B Monenu Yuncona npeanonaraercs, 4to aeduuut HepomyctuM. OnHa-
KO Ha MPaKTUKEe TPeOOBAHMS, TOCTYIAIONIIE B MOMEHTHI I€(HUINTA, CTaBSIT-
cs1 Ha y9eT | IIPU MOCTYTIJIICHNH OYepPEIHOI MapTHH B IIEPBYIO OYEpEb yII0-
BJIETBOPSIETCS 3aJ0JDKEHHBIA CIPOC, a 3aTeM IIOTIOJHsETCs 3amac. V3meHe-
HUE 3araca IoKa3aHo Ha puc. 7.8.

a-y

Puc. 7.8. lunamMuKa H3MEHEHHS YPOBHS 3araca B MOZAEIH IpH Aedunure
C Y4ETOM HEY/IOBJIETBOPEHHBIX TPeOOBaHUIH

Ha puc. 7.8 BugHO, 94TO ¥ — MakCHMajbHas BEIWYHMHA 33J0DKCHHOTO
cmpoca; ( — Y — MakcUMalbHas BEIMYUHA HAJIMYHOIO 3amaca; T, U T, —

COOTBETCTBEHHO BPEMsI CYLIECTBOBaHMS HAJIWYHOIO 3araca U BpeMs nedu-
uuta. M3nepxku d, BeI3BaHHBIC ACPUIATOM SIUHHIIBI 3araca B CIUHHILY
BpEMEHH, IIPOIIOPLIMOHANIBHEI CpefHel BennyrHe qeUInTa 0 BpeMEHH ero
CYIIECTBOBAHUSL.

Torna U3nep>KKH LUKIIA, BKIIOYAIONIHNE 3aTPaThl Ha pa3MelLIeHHe 3aKa3a,
coJllepKaHue 3amaca 1 MoTepu oT AedunuTa, OyAyT paBHEL:
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2 2
L, =K B ) R
2v 2v

Pa3[[eﬂI/IB I/I3L[ep>KKI/I IIHUKJIa Ha €ro BeJ‘II/I‘{I/IHy T1 + T2, Hoﬂqu/IM CpeL[HI/Ie
I/I3L[ep>KKI/I paGOTLI CUCTECMEI B e[[I/IHI/I]_Iy BpeMeHI/I:
Kv s(g-y)? dy?
L=—+ M + L .
q 29 2q

OTCIOL[E[ OIpeaAC/IAeM ONTUMAJIbHBIC MTapaMETPbl CUCTCMBI:
* (v
( — onTuMalbHbIM pa3MEp NapTUHU IIOCTABKU —

x 2Kv S
= . 1 —
q Vs +d

* (v
Yy — MakCHUMaJIbHYIO BEJIMYHHY 3aJ0JDKEHHOTO crpoca (MaKCHMallbHbIH
YpPOBEHb AepHUInTa) —

y* S fZKv 1
d S S ’
1+—
d
Y" — MakCHMAIIbHYIO BEIMYHHY HATHYHBIX (TEKYIIHX) 3aIIaCOB —

» % * /2Kv 1
V" d

1+—

rl* — BpeMs CYIIECTBOBAHMS HAJIMYHOTO 3araca —
A 2K 1
’[1 = —_—= S— . —;
v 1% S
/1 +—
d
12* — BpeMs CYIIECTBOBaHUS NeUIUTa —
- y* _ S 2K 1
2y dV\sv s’
1+—
d
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*

T — ONTUMAJIBHBIH TEPHON BO30OHOBICHHA 3aKa3a (IMPOIOIDKHUTENb-

HOCTb IMKJIa) —
.« .. q [2K s
T zrl-i-rz:q—: — I+
v Sv d

r— TO'-IKy 3aKas3a —
r :GV—[g}q*— y,
T

IIpyU 3TOM TOYKaA 3aKa3a MOXKCT IPUHUMATh OTPULIATCIbHOC 3HAUYCHUC. Cie-
JOBATCIIbHO, 3aKa3 HCO6XO,Z[I/IMO pasMECTUThL B MOMECHT, KOIrJZa BCIIMYHMHA

TpeOOoBaHMUii, NOCTABIEHHBIX HA YYET, paBHA |r| ;

L — MuHMMabHBIE 3aTPaTHl PA0OTHI CUCTEMBI B €IMHUILY BPEMEHH —

L*:«/Zst-#.

1+i
d

Hpumep. Tpebyercs ompenennuTs ONTUMAIHHYIO MapTHIO HMOCTaBKH U
JOpYTHe XapaKTePUCTUKH CUCTEMBI.

CoracHO 10rOBOpaM, CeJIbCKOXO03SHCTBEHHAs] OPraHU3aIysl TOCTABIISET
B TOProByI0 ceTh KapTodens. Crnpoc Ha npoayknuio cocrasisier v = 4000 1
B roj. CTOMMOCTh XpaHEHUsI KapTo(elsis ¢ y4eTOM eCTeCTBEHHOH yObuIH,
BKJTFOUasl MOTEPH, CBA3aHHBIC C HEpeaTM30BaHHOW npoaykimel, S = 50 y. 1. e.
3a 1 T B ron. M3nepxkku pasmermenns 3akaza K = 600 y. 1. e. Heynosierso-
peHHbIe TpeOoBaHus OepyTcs Ha ydet. [Ipu mocryruieHnn odepenHoi nap-
THH KapToQeis B IIEPBYI0 OYepelb YIOBISTBOPSETCS 3aI0JDKSHHBIH cIpoc,
a 3aTeM MOIIOJHACTCS 3amac. Y IeNbHbIe U3JICP)KKH, CBSI3aHHbIE ¢ NedUIu-
ToM 1 T KapTodens B eNuHUIY BpeMeHH B Te4eHHe Toja (mTpadsl 3a nedu-
ut), cocraisitor d = 100 y. . e. Bpems peanu3zaimu 3akasza (OT €ro moiy-
YeHHsl 10 TOCTaBKH KapTodens B TOproByro ceth) O =1 wmecsam, wim
0,082 ropa.

Hcnonb3ys IpUBEAECHHYIO HHYOPMALMIO:

1) HaiiieM  — ONTHMAaJIbLHBIH pa3Mep MapTUH NOCTABKU:

q*=\/2Kv.\/l+i=\/2-600-4000_\/1+£=379’5T;
s d 50 100

2) paccunrtaeM Yy — MaKCHMaJbHYIO BEJIMYUHY 3aJJ0JDKCHHOTO CIpoca
(MakcUMaNTbHBIN YPOBEHD NEPUITUTA):
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1+— 1+—
d 100

*
3) ompenenuM Y — MakCHUMalbHYIO BEJIMYNHY HAJMYHBIX (TEKYIIHX) 3a-
1acoB:

y*:i 2Ky 1 50 [2-600-4000 1 1265 1
d\ s s 100 50 \/ 50

Yi=q -y = AL =379,5-126,5=253,0 T,
S
l+i
d

*
4) BBIYUCJINM T1 — BpEMs CyHICCTBOBAHUS HAJIMYHOT'O 3ariaca:

2530

Y_ 2K ———=0,0633 rona, wm 23,1 nus;
v \/ sy F 4000

5) OmpeneniM T, — BpeMsi CyIIeCTBOBAHMS Ae(HIiTa:

126,5

_S 2K L 1265 0316 roma, wm 11,5 s
dV sv f s 4000
1+E

* vy
6) BBIYUCJIIMM T — OOTHUMAJIbHBIU MCPUO/ BO300HOBIICHHS 3aKa3a (HpO-
JOJDKHUTCIIBHOCTD III/IKJ'Ia)Z

T =1,+T,=— ZSK i = E =0,0949 roga, unu 34,6 nHs;
v

7) HalimeM I' — TOUKy 3aKasa:

r :®v—[g}q*—y* =0,082-4000— 0,082
T 0,0949

>

]379,5—126,5 =2015T;

*
8) paccuntaem L — MuHHMManbHbIC 3aTpaThl pabOTHl CUCTEMBI B €IUHU-
Iy BpEMEHU:

=+/2Ksv -#:\/2-600-504000 -;:12649,2 y. O. €.

1+i ‘/1+£
d 100
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7.7. O60011eHHast MO/ieJIb ONTHMAJIBHOIO pa3Mepa NapTHH
NMOCTABKH C y4eTOM Hey/I0BJIeTBOPEHHBIX TPeOoBaHUIi

B nmaHHO#M Mopenu mpearnosaraercs, 4To TOBAap MJIM PeCcypc MOCTyHaeT
Ha CKJajJ HEMOCPEJCTBEHHO C MPOW3BOJICTBEHHOH JIMHHM C IOCTOSTHHOW
WHTEHCHUBHOCTBIO CIIpOca V U MOCTYIUICHHs A B eAnHHIy BpeMenu. [1o mo-
CTH)KEHUH HEKOTOPOI'O YpOBHS 3amaca IPOH3BOJICTBO TOBapa WIH pecypca
npekpaniaercsi. Bo3oOHOBIEHHE ero NMPOMU3BOACTBA M IIOCTAaBKH HA CKJIak
OCYIIECTBIISICTCSI B MOMEHT, KOTZla HEeyJOBJICTBOPEHHBIH CHPOC JOCTHIaeT
HEKOTOpOTo 3Ha4eHus (puc. 7.9).

U3 puc. 7.9 BUOHO, YTO 3amac IONOJHAETCS M PAcXOIyeTcsi OJHOBpe-
MEHHO B TEUCHHE MHTEPBaJa T; KXXIOro UKIa. [Ipuyem B TedeHHe Ty UACT
OJTHOBPEMEHHOE U IOIOJIHEHHE 3aIlacoB, M MX PAacXoJl0BaHKE, IOITOMY ab-
COJIFOTHAsi MHTEHCUBHOCTD MOCTYIUICHUS ONPEENSeTCs] KaK Pa3HOCTb MEX-
Oy AUV, T.e..(A—V).

| A

T,\T3 T,
D
]
]
)
)

v

0 B E F t

Puc. 7.9. Jlunamuka H3MEHEHHs YPOBHS 3araca B 0000IICHHOH MoJienu pH AehuiuTe
C y4eTOM HEYAOBICTBOPEHHBIX TpeOOBaHUMH

MakcuManbpHas BeTMYMHA 3anaca 4B paBHa:
rA-v)1,.

3amnac, HaKOIUIEHHBIN B UHTEPBAJIE Ty, T. €. (A — V)T, MOJHOCTHIO PACXO-
JlyeTcsl B TEUCHHUE HMHTEpBaia Tp, MO3TOMY AB paBHa vi,. B mHTEpBase T3
CIPOC HE YIIOBIIETBOPSETCS, UAET POCT NePUIMTA CO CKOPOCTHIO, paBHOMN
MHTEHCUBHOCTH moTpediieHus, nosromy CD paBna vi;. HeynoBnerBopen-
HBIH CIIPOC TIOKPBIBAETCS B TEUECHHE MHTEPBAJa T4, HHTCHCUBHOCTD ITOCTYTI-
JICHWH paBHA A, a MHTEHCHBHOCTH IOTPEOICHNS — V, CIIeZOBATENBHO, pa3-
HOCTB (A — V) XapaKkTepu3yeT CKopocTh JukBuganun aedumura u CD pasHa:
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A-v)1,.
[TpoIoIKUTETLHOCTD ITUKIIA paBHA:

T=T,+T,+T,+T, WK T=

9
v

Ecin d — ynenbHbIe M3OEPKKH AeUIMTA, & S — yIAETbHBIC M3IECPKKH
Co/Iep KaHUs, TO UMEEM TIPOTIOPIIHIO:

U CIEAYIOIIYIO CUCTEMY YPaBHEHUIL:

(A—v)1, =V1,,

=(A-V)1,,
n_d
T, S

q .

TH+T,+T,+T7,=—

PQHII/IM CUCTEMY YCTBIPEX ypaBHeHI/Iﬁ u Haﬁ[[eM 3HA4YCHUS Ty, Ty, T3 U Ty.
T1 — BpEMs BO3pacCTaHus 3araca —

<« q 1
LE T
1+—
d
Tp — BpPEMs, B TCUCHUEC KOTOPOT'O YPOBCHD 3arraca IMOHMKACTCA 10 HYJIA —
14
1=
<9 T .
T,=—-" g
Vo142
d

*
T3 — Bpems pocTa nedunmra (BpeMs HAKOIUICHHS HEBBIMOJHCHHBIX 3a-
Ka30B) —
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T, — BpEMs, B TE€UEHHE KOTOPOTO AS(HUIUT TUKBUIUPYETCS:

Onpenenum t,, — BpeMs, 3aTPaYEHHOE HA IPOU3BOACTBO NAPTHH:

*

q

Tnp =T, +T4=T.

[Ipu popmupoBanum H3AEpKEK OyAeM YUIUTHIBATH: H3IACPKKHA (HOPMH-
poBanusi 3amaca K u cojepikaHus 3amacoB, KOTOPbIC MPOINOPIHOHAIBHBI
BEJIMYMHE TEKYIIEro 3amaca U BPEMEHHU cojepxanus Ly, usnepxku nedu-
LUTa, IPONOPLIUOHAIbHEIE BEJIMYMHE TEKYLIEro JNedHIUTa U BPpEeMEHH Cy-
mecTBoBaHus aepuuuta. M3 puc. 7.9 BUAHO, 4TO IUIOMIA/L TPEYTOJIbHUKA
OAE ormpenenseT CpeiHIO BEIMYMHY 3alaca B TEYEHHE LMKJIa, a Tpe-
yronbauka ECF — cpennioro BenmuuuHy nedunura, HO3TOMY U3AEPIKKH CO-
JIep KaHMsl 3a11acoB PACCUUTHIBAIOTCS (IPOM3BEACHUE YACIBHBIX HM3EpIKEK
CoIlepKaHUs S Ha IUIomanb TpeyroasHka OAE) creayomumM o0pa3om:

s-AB(t,+1,) _sd’(A-v)q’
2 2 '

W3pepkku OT AeduimrTa paBHbI BeudiHe d, YMHOKEHHOM Ha TUIONIA b

tpeyronbuuka ECF:

d-CD(t,+1,) s’d(A—v)q’
2 - 2 '

L=

CyMMapHLIe N3 ACPIKKH pa60T1,1 CUCTEMbI B TCHCHUC LIUKJIA PABHBI:

S-(l—x) q?
Lu:K+L1+L2:K+—7S‘.—.
2:(+ ) v
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PazpenuB o0mue W3AepKKH B TEUCHHUE ITUKJIA HA T, TOJYYUM YJIEITbHbBIE
U3JCPKKU (PYHKIIMOHUPOBAHUS CUCTEMBI:

\"
sq-(1--)
|_ — ﬁ + —87\' .
q 2-(1+=
( q )
N oL
s YpaBHCHUA HAUJCM 6_: Om OIpEaACIINM 3HAYCHUE ONTUMAJIBHOTO
q

*
pa3Mepa napTuM MOCTABKU ( :

Haiinem npyrue napaMeTpsl CUCTEMBI:
* (v
Yy — MaKkCHMaJIbHBII ypOBEHb AeUIINTA —

y =1 —vr*—iJZKV-
min 3 d s

IIpumep. TpeOyercs ompenenuTs ONTHMAlbHBIE MapameTpbl paboThI
CUCTEMBI.
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OnuH U3 1eX0B MepepadaThIBAIONIETO MPEANPUATHS MPOU3BOJUT 8 BHU-
JIOB 10Ty (haObpuKaToB KoJOacHBIX m3aenuid. [IponsBogutensHOCTh A = 50 11
B cytku. CpenHuil 00beM MOTpeOJIeHHsT KaXIO0ro BHIa Moiy¢dadprukaToB
KOJIOACHBIX M3JIENNH TepMU4ecKoro nexa v = 4 1 B cytku. CTOUMOCTb Tie-
peHaxagku 000pyJOBaHUS IPHU IEpeXoie OT OJHOTO BHIA NOMY(haOpHUKaTOB
K Ipyromy u ourctke odopynosanus cocrasisier K = 30 y. a. e. CtouMocts
xpaneHus 1 11 nonydabpukaros B xonoauibHuke S = 0,06 B cytku. Heyno-
BJICTBOPEHHBIE TpeOoBaHMs OepyTcs Ha ydeT. Y IenbHbIC M3ACPKKH Nedu-
mura d = 0,15 y. 1. e. B cyTKH.

Hcnonp3yst npuBeeHHYI0 HH)OpMALHUIO:

1) BHIYHCIINM (| — ONTHMAJIBHBII pa3Mep MapTHH MOCTABKH:

v
"% _006 [2:30-4
1+§ 015 \ 0,06

TI:q_. 1 :7—8~ 1 =1,1 cyrok, nnu 26,7 4Jaca,
A1y S 50 1+O’06
d 0,15

5) BBIYUCINM T, — BpeMs, B T€UCHHE KOTOPOTO YpOBEHH 3amaca MOHH-
JKaeTCsl 10 HyJIsl:
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v 4
- a1 18 5
L= = 506 =12,8 cyroxk, mnu 307,5 gaca;
O LA e
d 0,15

6) paccunTaeM T3 — BpeMs pocTta nedunnTa (BpeMsi HaKOIIJICHHS HEBbI-
MTOJTHEHHBIX 3aKa30B):

1Y 4
T;:q_'_}g'i:E'nge'w:il cyTok, win 123,0 gaca;
v .5 d 4 1, 006015
d 0,15

*
7) onpenesM T4, — BpeMsl, B TEUEHHE KOTOPOTo Ae(GULINT JIMKBUIUPYETCS:

T, _9. 1 s_ 7 1 006 =0,5 cyrok, man 10,8 yaca;

0,15

* vy
8) BBIYUCJIIMM T — OOTHUMAJIbHBIU MCPUO/ BO300HOBIICHHS 3aKa3a (HpO-
JOJDKHUTCIIBHOCTD III/IKJ'Ia)Z

0,06
+

015 _ 19,5 cyrok, wiun 468,0 Jaca;

o *
9) Hanuacem ’L'Hp — BpEMs, 3aTPAvYCHHOC HAa TPOU3BOACTBO NAPTUU!
T =T +T, = 1,L1+0,5=1,6 cyT;

10) paccunraem L — MUHUMAaNBHBIC 3aTpaThl PabOTHI CHUCTEMBI B €/IH-
HUILy BPEeMEHH:

50

L' =+/2Ksv -

1
—2:«/2~30-0,06~4- =31 Y. e B CyrKu.

0,06
1+—
d 0,15

MontHOCTh 1exXa mepepadaThIBAIOMIEro MPEANPHUATHS MTO3BOJISET Hala-
IUTH BBITYCK NPONYKIWH MapTHUSIMH BOCBMH BHIOB MOIy(haOpuKaToB
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(Twp - 8 =1,6 - 8 = 12,8 cyTok). MOXKHO pacIIMPHTH ACCOPTUMEHT BBIITYCKa-
emoit npoxykuuu (24 cyt : 1,6 cyr = 15) no 15 BunoB nomygpabpukaton
KOJIOACHBIX M3JICIUH.

7.8. MHOronpoayKkToBasi MojieJib ONTHMAJIBLHOI0 pa3Mepa NapTuu
NMOCTABKHM IIPH OTCYTCTBHHU B3aNMO/1eiiCTBUS
MeKIy 3amacaMu pa3InYHbIX BUI0B

CKJ'Ia,HCKI/IC CUCTEMbI COACPIKAT MHOXKCCTBO BUAOB TOBAPOB HUJIK PECYP-
coB. Eciu BSaHMOHCﬁCTBHG MEXKAY 3allacaMy pas3jIMYHbIX BUAOB OTCYT-
CTBYCT, TO O6HII/IC HU3ACPKKU B CAUHUIY BPEMCHH, CBA3aHHBIC C Pa3sMCIIIC-
HHUEM 3aKa30B U COACPIKAHMEM 3a11aCcoB N BUI0B, COCTABIISAIOT:

L= ;(—Kii"i +Si—2f]'i) .

Haiinem wactHble mpow3BoaHbie L 1O (j, mpuUpaBHAEM UX K HYJIIO U
ompeneauM Q.

MunnuMabHbIE N3ACPKKHU B €IMHUITY BPEMCHHU COCTABJIAIOT!:

L = zn‘n/ZKi SV,
=

B manHyro Mozems HEOOXOAMMO BBECTH OTpPAaHMYEHUE HA CKIAJCKHE
MOMEIEHHUS, TUIOIAAb KOTOPBIX COCTAaBIseT f, a Ha eIMHUIlY TOBapa WK
pecypca i-ro Buaa Heooxoaumo f; equnui ckmaackoi mromiaau. Orpanuye-
HUE Ha UCTIOJIb30BaHME TUIOUIaIeH CKIIala UMEeT CIASAYIOIUN BUA:

n
hy fig<f,
i=1

rae h — HOpMHUPOBOYHBII MHOXKHTEITb, XapaKTEPU3YIOIIHIA YPOBCHb 3aI1acOB
WIN UX TIOCTYIUIEHUE HA CKJIAJ] B pa3HOE BpeMsl.
Eciu h = 1, To mocTaBku MOCTYNWIIK B OJHO BPEMsI U MMEETCS HX MaK-

. 1
CHUMAaIbHBIN YPOBEHb, a eciiu h = > TO TTOCTABKH MPHOBLIH B pa3sHOE BpeMs

U Ha CKJIaJie UMEETCs CPeIHHUN YpOBeHb 3amaca. TakuMm o0pa3om, CUMTAET-
s, 4TO:
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Loher
2

[IpumeHrM MeTOI HeompeaeNeHHBIX MHOKHUTeNeH Jlarpanxka (dbpaHirys-
CKHf MaTeMaTHK aCTPOHOM M MEXaHHK HTAIBSHCKOTO IMpoucxoxaeHus Ko-
3ed Jlym Jlarpanx) k pemeHuto 3a1a4u:

1) L:%[%’%%}

2) o= |2 i =T,
Si

3) L* :Zn:ﬂZKi 'Si ‘Vi ,
i=1

n
4hy fig<t.
i=1
CocraBuM ¢GyHKIHIO Jlarparka:
n
Kivi s j n
L'= Ly 2 Ah)y fiog-T),
,Z_l“( G 2 ;
rie A — HeOoMpe e IeHHbIH MHOKHUTEIb Jlarpamika.

U3 ypaBHeHuii i =0u (1‘, =0 HaiigeMm:

i
_ 2K
%= s, +2\hf,
n
hy fig=f.
i=1

Tak xak
S, <S; + 2\,

TO pa3Mep ONTUMAIbHON MAPTHH YMEHBIIAETCS, PACTET YHCIO MapTHH IMo-
CTaBOK B IUIAHOBOM IIEPHONE M, CIIEZOBATEIHHO, BO3PACTAIOT 3aTpaThl Ha
coJiepxKaHue 3amaca, T. €.:
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https://ru.wikipedia.org/wiki/%D0%90%D1%81%D1%82%D1%80%D0%BE%D0%BD%D0%BE%D0%BC
https://ru.wikipedia.org/wiki/%D0%9C%D0%B5%D1%85%D0%B0%D0%BD%D0%B8%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%98%D1%82%D0%B0%D0%BB%D0%B8%D1%8F

z":JzKi -(s,+2xh- f)v, > Zn:\/ZKisivi :
i=1 i=1

Taxum obpaszom, eciu

2K.v,
s, +207hf,

TO MUHUMAJIbHBIE 3aTPaThl PAOOTHI CUCTEMBI B €IMHUILY BDEMEHH C YUETOM
OrpaHUYCHUI Ha CKJIaacKue momany L(q ) paBHbL:

L(q") = zn;Jz K, (5, +21h- )y, = zn;Jsi +2)°hf)q

IIpu sTOoM A - HeoIlpeesIeHHbII MHOXUTeNb Jlarpanika, KOTOpBINA HO-
Ka3bIBaeT, Ha CKOJIbKO MOYKHO COKPaTHTh MUHUMAJbHBIC M3IEPKKH (QyHK-
LHUOHUPOBAHMUSA CHCTEMBl B €IUHHUILy BPEMEHH, YBEIMYUB OTpaHUYCHHBIC
CKJIaCKHE TUIOMAAN Ha eAuHuIy. Ero 3HaueHue ompenensercs U3 clery-
IOIIET0 YPaBHEHUS:

2 KiVi —
s, +20°hf

Ipumep. TpeOyeTcst onpepennTh ONTHMANbHbIE MAPTHH OCTABOK MPU
OTPaHMYCHUH Ha TUIOMIAIb XOJIOANIbHUKA.

B X0J01MIBHHK TTepepadaTHIBAOIETO MPEANPHUITHS [TOCTYITAET TOTOBAs
MPOAYKIUS MISCTH aCCOPTUMEHTHBIX Tpymi (N). X0JOAMIBPHUK UMEET ILIO-
maap f = 300 M°. XapakTepHCTHKH 3a11aCOB TOTOBO# MPOIYKIMH TPUBE/IC-
HEI B Ta0I. 7.1.

Tab6nuia7.l. XapakTepuCTHKHU 3a11aCOB FOTOBOM NMPOAYKIUH

Accoptu- Vi— Sj— fi—
MeHTgLIe I/IHTGHCLIBHOCTL Ki — manepaicn éonﬁ%ﬁgfpfxu imc?l?lca);(l)xxﬂ
. ~ pa3MenieHus
PYIIIBI PO noTpediIeHus, sacasa, y. 1, (XpaHeHusi) B XOIOHb-
JTyKLUH T/TOJ, AR rof, y. A. €. HMKA, M°/T
1 800 6 5 1
2 2000 4 20 3
3 1200 3 10 2
4 1800 5 25 3
5 1700 2 15 2
6 1400 7 30 1

Vcnone3ys npruBeIeHHY0 HH(POPMAIIHIO:
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1) onpenennmM (" — onTHMAIBHBIE Pa3MEPHI TAPTHii TOCTABOK MPH OT-
CYTCTBUH OTPAaHUYCHUI Ha TUIOIIAIb XOJOAUIBHUKA:

g0 = |2 i_in:
Si
0 2-6-800 0 2-5-1800
=, |— :43,8 5 = - 2618 )
0, 1} 5 T n 25
o [2-4-2000 o [2-2-1700
= =283 T3 = =213 T
e 20 ' % 15
qu 2-3-1200 ~268 qg: 2-7-1400 ~256
10 30

2) MpoBepHM, CYIIECTBYET JIM OrPAaHHMYCHHE HA TUIOMIAAb XOJIOIMIbHIKA
IIPU MaKCUMAaJIHHOM YPOBHE 3aIIacOB:

n
h> gl < f.
i=1
Haiinem:

n
Z f.q) =1.438+3-283+2-268+3-268+2-21,3+1-25,6 =330,9 m°.
i=1

Ecim h=1, 1o -
n
1.y fiq? > 300,
i-1

T. €. OTPaHUYEHHUE Ha MJIOMIAb XOJOJUIbHIKA UMEEeTCS;
*
3) BBIUMCIHMM A , HCHIOJB3YSl CIEAYIONIYIO (OPMYITY:

C 2K.v,
W f
; "\'s, + 21 °hf,
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2-6-800 2-4.2000 2-3-1200
11 - +3 ~ +2- - +
5420 -1-1 20+2A -1-3 10+21 -1-2

+3_\/ 2~5-1§00 +2.\/ 2-2-1*700 +1.\/ 2'7'1f00 _ 300
25+20"-1-3 15+20°-1-2 30+20° 11

C moMOUIbI0 METO/Ia JUXOTOMHH ONPEACINM W3 JaHHOI'O YPaBHEHHS
snauenue A . OHO paBHo 0,753;

4) Haiinem qi* — ONTUMAJIbHBIC pa3Mephbl MAPTUH MOCTABOK C YYETOM
OTpaHUYCHUI Ha IUIOMIAb XOJIOUILHUKA!

. 2Ky, .
%= s, +20°hf,

o | 2:6:800 a0,
5+2-0,753-1-1

2-5-1800
25+2-0,753-1-3

=247 T

2-2-1700
15+2.0,753-1-2

=194 T,

A
%
%
0 2-3-1200

* " V10+2.0,753-1-2

=235 T,

2-4-2000 _255 1
20+2-0,753-1-3

\/ 2-7-1400 249 1

67130+2-0753-1-1

5) paccumraem L(q°) — MEHHMAIbHBIE 3aTPAThl PAOOTHI CHCTEMBI B €/IH-
HHIly BpEMEHH IPH OTCYTCTBUY OTPaHMYEHUI Ha IUIONIA (b XOJIOAMIbHHKA!
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L(0°) =D _{J2Ksv; = Y 5,07 =5-43,8+20-28,3+10-26,8+
i=1 i=1
+25.26,8+15-21,3+30-25,6=2810,5y. n.e;

*,
6) BbrunciuM L(Q ) — MUHUMAaNbHBIC 3aTpaThl PabOThl CHCTEMBI B €/IH-
HUILYy BPEMEHHU C Y4eTOM OTpaHUYECHUN Ha IUIOIAAb XONOAUIbHUKA:

L(q) = zw/ZKi(si + 20 f v =D (s + 20 f)g = (5+2-0,753
i=1 i=1

x1-1)-38,4+(20+2-0,753-1-3)-25,5+ (10+2-0,753-1-2) - 23,5+
+(25+2-0,753-1-3)- 24,7+ (15+2-0,753-1-2)-19,4 + (30 + 2 x
x0,753-1-1)-24,9=3043,8y. 1. e.;

7) onpenenum 3(h(HEKT OT pacIIUPEHUs IUIOMIAICH XOTOUIBHHUKA:
L(q") - L(q°) =3043,8—2810,5=2333 y. 1. e.

Takum 00pa3oM, HETOCTATOK ILIONIANCH XOJOAWIBHUKA IO IISCTH BU-
JaM  TPOAYKIUH OOXOAMTCS mepepadaThIBAIONIEMy MPEINIPUSITHIO B
233,3y. 1. e. BTOZ.

7.9. MHOronmpoayKkToBasi Mo/ieJib ONITHMAJLHOT0 pa3Mepa NapTUH
MOCTABKH B CJIy4ae HECKOJbKHUX OrpaHNYeHHUi

Ha mpaxtuke 4aiie BCEro BCTPEYAIOTCS Cilydad, KOTAa (pyHKIHOHUPO-
BaHUC CHCTEMBI IPOMCXOIUT MPH OTPAHHYCHHUSX HA CKIIAICKHE MTOMCIICHHUS
1 Ha 000OpOTHBIE CPEJICTBA, BIOKEHHBIE B 3anackl. [ljisi 000CHOBaHUS OITH-
MaJILHOTO PEIICHHs TAKOH MOJICITU OMPEICIIIOT pa3Mephl NAPTHH MOCTABOK
TOBAPOB WM PECYPCOB BHJA i 6€3 yuera orpaHnuenyii, T. e. 0. Ux 3uade-
HUS TOJCTABISIOT B OTPAHMYCHUS W €CIM OHH HE HAPYIIAOTCS, TO ONTH-
MaJlbHOE pelIeHHe 3a/1a4n HaliieHo. Eciiu jxke HeT, TO ooYepeiHO B MOJIENb
BBOJSIT OIPAHUYEHHS W, UCIIOIB3Ysl METOJl HEONPEIEICHHBIX MHOXHUTEICH
Jlarpanska, BEIYHCIISIOT ONMTHMANBHEIE TTAPAMeTphl cHeTeMsl: O , L(q).

Ipumep. TpeOyeTcst onpepennTh ONTHMANbHbIE MAPTHH MOCTABOK MPU
OrpaHMYCHUH Ha CKJIAJICKHE IJIOIAAN U Ha 0OOPOTHBIC CPEJCTBA, BIIOKEH-
HBIE B 3aMaChlL.

Ha onToByro 60a3y nmoctynarot ToBapsl N = 6 BunoB. [Ipu HOpMHUpPOBaHUH
00OpPOTHBIX CPEJICTB, BIOKCHHBIX B 3aI1achl TOBAPOB, YCTAHOBJICHO OIPaHMU-
yenue B pazmepe A = 8500 y. 1. e. (orpaHHuYcHHE HA CPEIHHUN TEKYIIHH
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3anac). [lmomaznp CKIAACKMX MHOMEIIEHHI 10X TOBaphl HE MPEBBILIACT
f = 600 m°. M3gepiku ComepKaHus (XPAHEHHS) HCUMCISIOTCA B PasMepe
p = 8 % OT CTOMMOCTH XPaHUMBIX TOBAPOB. XapaKTEPHCTHKH 3aIacoB TO-
BapoOB IIPUBEIEHBI B TabI1. 7.2.

Ta6numa7.2. XapakTepHCTHKH 3a11aCOB TOBAPOB

Vi— Ki—m3- 0j— CTO- Si — U3AEPIKKI fi— pacxon
Tona- HMHTEHCHB- JIEPIKKH MMOCTD coziepKaHs CKJIaJICKOH
HOCT5 IIO- pa3mernie- i-ro (xpanenus) i-ro IIOIAAU Ha
prt TpeOneHus B HUSA 3aKa- TOBapa, TOBapa B MECHIL, 1 T TOBapa,
MecsiL, T 3a,y. 1. € y. L. €. y. L. €. M
1 800 18 22 1,76 1,4
2 1800 15 12 0,96 1,2
3 1400 10 18 1,44 15
4 1200 30 10 0,80 1,0
5 2000 25 20 1,60 0,9
6 1600 20 25 2,00 1,6

Hcnons3yst npuBeeHHYI0 HHQOpMALHUIO:

1) paccunTaeM S — U3ACPIKKH COICPIKAHUS CAMHUIIBI MPOIYKIUU B ¢IIU-
HULIE BPEMEHHU:

S=o-p (Tabm 6.4);

2) onpexnenuM qio — ONTUMAJIbHBIE pa3Mepbl NapTUil MOCTABOK MPHU OT-
CYTCTBUU OTPaHUYCHUMN:

0
i

q

Q;
as
as
as

_ 2Ky i
S
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0 2-18-800 ~1279
176

_ |2-30-1200 ~300,0
0,80

2-15-1800 2372 1
0,96

2-25-2000

1,60

250,0 T



00— 2101400 o0y
1,44

00— 2:20.1600 1 0 .
2,00

3) MMpoBEpHUM, CYHICCTBYCT JIM OTPAaHUYCHUC Ha CKIAACKHUC IUIOLIAAv

1
(ipu cpenHeM ypoBHe 3amaca — h = > ):

n
hy fiad<f.
i=1

Hatinem:

> f,q° =1,4-127,9+1,2-237,2+15-139,4+1,0-300,0 +
i=1

+0,9-250,0+1,6-178,9 =1484 m*;

%-1484 > 600,

cJIe10BaTeNIbHO, OTPaHUYECHHE HA CKJIaICKHE IO CYIIECTBYET;
4) mpoBepUM, CYIIECTBYET JIM OTPaHUUCHHE MO OOOPOTHBIM CPEICTBAM

1
(mpm cpenneM ypoBHe 3amaca —h = 3 ):

hZaiin <A.
i=1
Hatinem:

Zaiqio =22-127,9+12-237,2+18-139,4+10-300,0+20-250,0 +
i=1
+25-178,9=20641,9y. n.¢e.;

1

§~ 20641,9 > 8500 ,

T. €. OrpaHUYCHUC Ha O60pOTHI>Ie CpeaACTBa UMECT MECTO,
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5) Tak Kak o0a OTpaHWYCHHS CYIICCTBEHHBI, TO OMpPEHACIUM A , BBEIS
CHavaJia OrpaHUYCHUE HA CKIIAJCKHE TUIONIAIU, UCIIONb3Ysl popMyy:

[ 2Ky, 1
Wy f 2 _f b= L
2" s+annf PR
1(,, [ 218800 ., [ 2151800
2 176121 -0,5-1,4 0,96+ 21" -0,5-1,2

2-10-1400 2-30-1200
+15- : +1,0 [—= e
L44+217-0,5-1,5 0,8+217-0,5-1,0

09, [ 2252000 o[ 2201600 ) .00
16+217-0,5-0,9 2,0+217-0,5-1,6

o *
W3 npuBenieHHOT O BhIIIE ypaBHEHMs HaiieM 3HaueHue A . OHO paBHO:
*
A =0,554;

* v
6) BBIYHCINM (j — ONTHMAJbHBIC Pa3Mephl MAPTHIA IOCTABOK C YYETOM
OTpaHUYCHUH Ha CKJIAJICKUE TUIOMIAIN:

- 2Ky, .
o= s, + 21 hf,

. _ 2-18-800 _1066 T
176+2-0,554-0,5-1,4

0 - 2-15-1800 1823
0,96+2-0,554-05-1,2

0 = 2-10-1400 1110 -
1,44+2-0,554-0,5-15

0 - 2-30-1200 2306
08+2-0554-0510

0 = 2:25:2000 00
16+2-0,554-0,5-0,9
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=1489 T;

0 - 2.20-1600
" V2+2.0554.05-16

7) mpoBepUM, YIOBJIETBOPSIOT JIH (j OrPAaHHUYEHHMIO Ha OOOPOTHBIE
cpeacTBa:

1

h> 0,0 < Anpu h= 5
i=1

Haiinem:

> 0,0, =22-106,6+12-182,3+18-111,0+10-230,6+20-218,3+

i=1

+25-148,9=16925,3y. n.¢.;
%16925,3 <8500,

T. €. TpeOOBaHUE OrpaHUYCHNS HAa 00OOPOTHEBIE CPEICTBA YIOBICTBOPSCTCS H

gi opu h= E SABJIAOTCS ONITUMAJIbHBIMHU,

8) Tak Kak BBILICH3II0KEHHOE YCIOBHUE BBINIOJIHIETCS, TO 33/1a4a PELICHa,
B IIPOTHBHOM CJIy4ae HEOOXOIUMO OTPEICIUTh A , HCTIONB3YS (POPMYITY:

0 [2K, 1
hy o, | 2NV h==
2. s P

* (v
3aTeM BBEIYHCIHUTH (i — onTUMAaJIbHBIC pa3MEphbl NAPTUH IIOCTABOK C yUe-
TOM OI‘paHI/IquI/Iﬁ Ha 060p0THLIe CpeacTBa:

- 2K,
G = s, + 21 hf,

¥ TIPOBEPHTD, yIOBICTBOPSIOT JTH HAilICHHBIC 3HAYCHHS (] TPeOOBAHMIO
OrpaHHYCHUsI Ha CKJIAJICKHE MJIOIIA/IN;

9) onpenemnm L(Q°) — MEHEMAIBHBIE 3aTPaThl PaGOTHI CHCTEMBI B €IH-
HHIly BpeMeHH 0e3 OrpaHn4eHH:

L(g°) = J2Kisv, = .00 =1,76-127,9+0,96-237,2+1,44 x
i=1 i=1

x139,4+0,80-300,0+1,6-250,0+2,0-178,9=16514 y. n.e.;
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*,
10) onpenenum L(Q ) — MUHUMAITbHBIE 3aTPaThl pabOTHI CHCTEMBI B €/1H-
HUIY BPEMCHH C yYCTOM OTPAaHMYCHHI HAa CKIIAJICKHE IUIOIAAA U 000pOT-
HBIE CpE/ICTBA:

L(@") = Y. \2K, (s, +20°hf v, = D (s, + 207 F)g = (1,76 +2-0,554 x
i=1 i=1

x0,5-1,4)-106,6 + (0,96 +2-0,554-0,5-1,2)-182,3+ (1,44 +2-0,554-0,5x
x1,5)-111,0+(0,80+2-0,554-0,5-1,0)-230,6 + (1,60 +2-0,554-0,5-0,9) x
x218,3+(2,0+2-0,554-0,5-1,6)-148,9 =2018,7 y. 1. e.;

11) paccunuTaem TOTEpH, CBS3aHHBIE C OTPAaHMUYEHUSMH Ha CKJIAJICKHE
MOMEIIEHHUST 1 000POTHBIE CPECTBA!

L(q") - L(q°) = 2018,7 —1651,4 = 367,3 y. 1. €.

Takum 06pa3oM, pacIIMpenHe CKIaACKHX MoMerenHii ¢ 600 g0 742 m°
W yBelW4eHHe OOOPOTHBIX CPEICTB, BIIOXKEHHBIX B 3amacbl, ¢ 8500 no
10321 y. &. e., MO3BOJIUT CIKOHOMHUTH 367,3 y. /1. €. CYMMapHBIX H3JICPIKEK.

7.10. MHOronpoayKToBasi MojieJib ONTHMAJIbHOTO pa3Mepa NapTUu
MOCTABKH C MEPHOANYECKHMH NMPOBEPKAMU
TIpU MOJIHOM COBMeIIlEHHH 3aKa30B

PaccMoTprM MHOTOIPOIYKTOBYIO MOJIENb CO CTallHOHAPHBIM JETEPMHU-
HUPOBAaHHBIM CIPOCOM, MTHOBEHHBIM IOJyYE€HUEM 3aKa3a U HeJOMyILICHU-
eM aedurura. O003HAYMM Yepe3 T MEePUO]] BO3OOHOBJICHUS 3aKa30B, KOTO-
pBIi SBIISETCS OMWHAKOBBIM IJIsI BCEX TOBAPOB M pecypcoB Buma i. W3-
JIEPKKHU pa3MemieHus 3aka3os K cautaeM mpomopIiioHAIEHEIMU YUCITY 3a-
Ka30B:

K=g@+vy-n),
rae g — QUKCHpPOBaHHBIC U3JICPIKKHU, HE 3aBHCAIINE OT YUCIA OJHOBPEMCH-
HO 3aKa3bIBACMBIX TOBAPOB HIIM PECYPCOB U OT BEIUYMHBI TAPTHIMA
[TOCTaBOK;
Y — IOJISI M3AEPIKEK, CBA3aHHAS C PA3MELICHUEM 3aKa3a 10 KaKIOMY TO-
BApy UIH PECYPCY;
N — KOJIHMYECTBO TOBAPOB HIIH PECYPCOB.
Vcnonb3ys qaHHbIe 0003HAYCHHMS, 3amuIeM L — u3aepikku pa3MerneHust
3aKa30B U COACPIKAHM 3aI1aCOB B CANHHUIY BPEMECHH:

. n
L=M+EZSM .
T 24
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* V3
Pemus YpaBHCHUC E: 0 , MOJY4YUM T — OOTHUMAJbHBIKM NEPUOT COB-

MECTHOTO pa3MEIICHHS BCeX N TOBAPOB MJIM PECYPCOB BHIA i

BenmmuuHbl ONTHMAIBbHBIX MApTHH TOCTaBOK ((fj ) OMPERCISIFOTCS TI0
dhopmyite:

MunuMabHBIE 3aTpaThl pa6OTI)I CHUCTEMBI B €AUHNIY BPEMEHU COCTa-

Bar L
L= /Zg(1+y-n)Zsivi =Y sV -
i=1 i=1

IMpumep. Tpebyercst onpeaeTuTh ONTUMAJBHBIE MAPTHH TOCTABOK (I10-
CTaBOYHBIN KOMIUIEKT), CPEJHEr0IOBbIC M3IEPXKKH M TIEPHOJ MOBTOPCHUS
3aKa30B.

[Mpeanpusitie 3aka3biBaeT N = 6 BHIOB TOBApPOB C ONTOBOW 6asbl.
Cxianckue mromany npexnpusitas f = 350 M°. OBOPOTHBIE CPEACTBA, BIIO-
JKCHHBIC B 3amachl, He HOJDKHBI mpeBbimath A = 2000 y. a1. e. MapkeTHHro-
BOW CITy>KOO# MpeanpusTHs ObUIO BBISIBICHO, YTO M3ACPIKKH 3aKa3bIBAHUS
3aBUCAT OT KoJimuecTBa (N) OJHOBPEMEHHO 3aKa3bIBaeMbIX TOBAPOB U OIH-
CBIBAIOTCSl YPaBHCHUEM:

K :10(1+g) win K =g(l+y-n).

XapakTepHCTHKH 3aI1acOB TOBAPOB MPUBEJICHBI B Ta0. 7.3.

Tab6numa 7.3. XapaKTepHCTHKH 3a11acOB TOBAPOB

Vi— 0 — CTOHU- Si — U3JIEPAKKH COJIEep- fi— pacxol cKIal-
Toga- HHTCHCUBHOCTH MOCTB i-TO JKaHUs (XpaHEHHs) clxogl TOMATH Ha
pBI norpedieHus B TOBapa, i-ro ToBapa B rog, 1T TOBaI.HaHM
TOM, T y. 4. €. y. I. €. pa,
1 120 10 2.2 1,3
2 140 8 1,6 2,6
3 150 14 13 2,0
4 200 16 18 35
5 160 12 0,9 15
6 180 15 12 25
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Hcnonb3ys npuBeaeHHY0 HH()OpMALHUIO:
1) onpenenum To — ONTUMAILHBIH [IEPHUOJ BO30OHOBIICHHS IIOCTaBOK 0e3
yueTa OrpaHUYeHuil:

Paccuuraem:

n
Zsivi =2,2-120+1,6-140+1,3-150+1,8-200+0,9-160+1,2-180 =1403.
i=1

Torna:

2-10(1+6j
_\ 5

1403 =0,177 rona, unu 64,6 nus;

2) BBIUMCTEM O — ONTHMANBHBIE Pa3Mephl MAPTHHA MOCTABOK MPH OT-
CYTCTBHH OTPaHUYEHUIL:

o =vie®, (i =Ln);
g0 =120-0177 =212 T
q2 =200-0177=354 T;
g0 =140-0177 =248 ;
g =160-0177 =283 T;
qs =150-0,177 = 26,6 T;

g0 =180-0177 =319 T;

3) mpoBepuM, CYIIECTBYET JIM OTpaHIMYEHIE Ha CKIIaICKHE TUTOMIA IH:

n
Z fig? < f;
i1
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n
> figP = 1,3:21,2+2,6:24,8+2,0-266+35:354+
i=1

+15-283+2,5-31,9 =391,3 m>.

Tak xak 391,3 > 350, To orpaHuYeHrEe Ha CKIAJCKUE TIOMEIIECHUS UMEEST
MECTO;
4) mpoBepUM, CyIIECTBYET JIM OTPAHUYCHUE IO 0OOPOTHBIM CPECTBAM:

Zn:aiqio <A
i=1

3 0,q0 = 10-21,2+8-248+14-26,6 +16-354+
i=1
+12.283+15-319=21673 y. 1. ¢.

Tak xak 2167,3 > 2000, To orpaHuueHHe MO OOOPOTHBIM CpEICTBAM
CYIIECTBYET;

5) 06a OrpaHHYCHHS CYIIECTBEHHBI, TOYTOMY ONPECHHM T — OIITH-
MaJbHBIH MEpHOA MOBTOPEHUS 3aKa30B, B CIlyyae OIpaHHUYEHHs Ha CKJIAJ-
CKHeE TIOMEILEHUS:

- f 350

i Sty " 1201,3+140-2,6+150-2+200-35+160-1,5+180-2,5
i=1

350
2210

6) HaliteM T — ONTUMAaJbHBIA NEPHOJ MMOBTOPEHUS 3aKa30B, B Cilydyae
orpaHHYeHUs Ha 00OPOTHBIE CPE/ICTBA!

- A 200
f Z”:aivi_120~1O+140~8+150-14+200~16+160~12+180-15_

i=1
2000
T 12240

=0,158 roga , wiu 57,8 mHs;

=0,163 rona, unu 59,6 nus;

7) BBIYHMCIIUM T — ONTHMANbHBIN MIEPHOJI TOBTOPEHHS 3aKa30B B Cilydyae
000uX OTpaHUYCHUH:
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f A

* .
T =miny— i

>t Dlow

i=1 i=1

W T =min(T ;T );

" =min(0,158; 0,163)=0,158 rona, mm 57,8 jus;
8) paccunrtaem qi* — ONTHUMAaJIbHBINA MOCTABOYHBIM KOMIIJICKT:
g =v,(i=n);
g =120-0158=19,0 T;
q; =200-0158=316 T;
q, =140-0158 =221 T;
s =160-0158 =253 ;
q; =150-0158 =237 ;
s =180-0,158 = 28,4 ;

*
9) onpenenum L — MUHMManbHBIE 3aTpaThl pA0OTHI CUCTEMBI B €IMHUILY
BPEMEHU C yUETOM OIpPaHHUCHHH:

L= ng(1+y- Ny sy, =t ) sv, =0,158-1403=221,7 y. . e.
i=1

i=1
Bonpocs! 1uI1s1 caMONPOBePKHU

1. Yro Takoe opraHuzaiys HOCTaBOK?

2. Kakue 3aTpaThl OTHOCAT K 3aTpaTaM Ha OpTaHHM3alHWIO 3aKa3a W Xpa-
HEHHE 3a1acoB?

3. Yto Takoe moTepu oT neduuuTa?

4. BeiBenuTe caMocToATENEHO (hopMyry YHicoHa.

5. [aiite onpeesieHue TOUKHU 3aKa3a.

6. UTto Takoe HaYaJIbHBIH 3amac, (PUKTHBHBIA yPOBEHb TEKYIIETO 3amaca?

7. HazoBuTe 0COOEHHOCTH MOJEIHM C KOHEYHOW MHTEHCUBHOCTBIO IO-
CTYIUIEHHS 3armaca.
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8. [loueMy MakCHUMaJIbHBIH yPOBEHb BHYTPHUIIPOU3BOACTBEHHOIO 3araca
MEHBIIIE BEJTMYMHBI NapTHH?

9. KaxoBbI BUJIBI MOJICNICH TUIAHUPOBAHUS JeuIUTa?

10. 3a cyer kKaKoro BHJa 3aTpaT IPOUCXOIUT CHIKEHUE OOIINX 3aTpar B
cily4yae y4yera HeYAOBJICTBOPEHHBIX TpeOOBaHUIt?

11. Yro Takoe 3aJ0JKEHHBII cripoc?

12. Moser 5 TouKa 3aKaza B MOJIEJNISIX C y4ETOM HEYyJIOBJIETBOPECHHBIX
TpeOoBaHU OBITH OTPULATESITFHON BEIIMIHHON?

13. Ioctpoiite Tpaduku TMHAMUKA H3MEHEHHUS YPOBHS 3amaca B OJIHO-
MIPOAYKTOBOM Mojenu 0e3 aeduuunTa 1 ¢ AeQUIIUTOM IPH yUeTe HeyOBIIe-
TBOPEHHBIX TPEOOBAHUH.
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HNPUJIOKEHHUA

HDpunoxenue A

yqeﬂme, KOTOPbI€ BHEC/IH BKJIA/I B CTAHOBJICHHE U Pa3BUTHE
HAay4YHOI'0 HanmpaBJeHUS «HccnenoBanue onepaunifl»

Axoge Paccen JlunkonpH (12.02.1919-29.10.2009) — amepukaHCKuil yu€HbIA B 00JIaCTH
HCCIeIOBaHUS OIepaluii, TCOPUH CHCTEM, CTPATETNIECKOr0 MEHEIKMEHTA.

OcHoBHbIe Tpyabl Akodda B 067aCTH MPUMEHEHHUS] METOIOB CUCTEMHOr'0 aHAIIM3a, UCCIIe-
JIOBaHUS ONEpalyii, THTEPAKTUBHOTO IUIAHUPOBAHMUS I PELICHUS] SKOHOMHYECKHUX M MPOU3-
BOJICTBEHHBIX 33124 C yIETOM [ICUXOIOTMYECKUX, COIUATBHBIX U HHBIX ACIEKTOB.

Paccen Axkogd Hayan cBOIO Kapbepy B 00JaCTH UCCIIEIOBAaHUS oneparwii B koHue 1940-x rr.
Ero xHura «BBezneHue B uccienoBaHue onepaiuidy, HamucaHHas B 1957 r. B coaBTOpcTBE C
K. ¥acrom Yepumenom u Jleomapaom Apuoddom, cTama ORHOH M3 MEPBBIX ITyOMHKAIWi,
OIPEIEMBILKX 3Ty 00IACTb.

B konie 1970-x rr. pabotsl Akodda GbUTH HOCBSIIEHBI HCCIICAOBAHUIM B 00JIaCTH 1iejIe-
HAINpaBICHHBIX KOPHOPATUBHBIX CUCTEM, B KOTOPHIX Ha MEPBBIi IUIAH BBIILIX IPOOJIEMBI CTpa-
TErH4ecKoro IIaHHPOBAHMUS; KOPIOPALUH JODKHBI OBUTH paboTaTh ¢ KOMIUICKCHBIMH CHCTE-
MaMH B3aHMOCBSI3aHHBIX TIPOOIIEM.

Paspabotku Axodda B Havane 1980-x IT. oopMmINCH B HOBOM MOAXOJE, MOTYyIHBIICM
Ha3BaHHWEC HHTEPAKTUBHOTO IIAHMPOBAHHUs, OCHOBHAs I€Nb KOTOPOrO MPH3BaHA MOOLIPSTH
CTpEeMJICHHE JTIOACH K BBIPaOOTKE HCATBHBIX TPOCKTOB M MOUCKY CIIOCOOOB MX Pean3aliH.

B 1980-x rT., 1 B ocobeHnocTd B 1990-x rT., Akothd 3aunTepecoBancs mpodiaeMoit co3aa-
HHS LUPKYJISIPHOM OpraHM3allii, B KOTOPOW CYMTAETCS 00sA3aTeNbHBIM y4acTHE PaOOTHUKOB
OpraHu3alMy B IPUHATHH HEMIOCPEICTBEHHO 3aTPArMBAIOLINX X HHTEPECH! PEIICHHUM.

baiiec Tomac (1702-17.04.1761) — anramiickuit MaTeMaTHK, 9wieH JIOHZOHCKOTO KOPOIIEB-
ckoro obmiectsa (1742).

MaremaTryecKkiue HHTepechl baiieca OTHOCHIIMCH K TeOpHH BeposTtHocTei. OH chopmyIm-
POBAl ¥ Pl OfHY U3 OCHOBHBIX 3a/1ad TOrO pasziela MaTeMaTukH (Teopema baiieca). Pa-
60Ta, NOCBSILIEHHAs ATOH 3a1aue, Oblta onydarkoBana B 1763 r., mocmepTHo. Popmyia Baiie-
ca, Jalolas BO3MOXXHOCTb OLICHHUTH BEPOSITHOCTb COOBITHH SMITMPUYECKUM IMyTEM, HUIPaeT
Ba)KHYIO POJIb B COBPEMEHHON MAaTEMAaTHIECKOH CTATHCTHKE U TEOPHUH BEPOATHOCTEH. JIpyras
KpynHasi ero pabora — «OuepKkH K peLICHHIO MPOOJIEeMbl JOKTPUHBI IIAHCOBY». Mcmomnb3yercs
TEepMUHOJIOTHs: OailecOBCKasi BEPOSTHOCTh, OalleCOBCKasi ceTh NOBepHs, OaifecoBckas OLCHKA
penrenus, 6aliecOBCKOE IPOrpaMMHPOBAHUE H T. II.

Bennman Puuapn Dpuect (26.08.1920-19.03.1984) — aMepHKaHCKHI MAaTEMATHK, OIUH U3
BEJIYIIHX CICLMAINCTOB B 00NAaCTH MaTEeMaTHKH U BBIYMCIMTENbHOW TexHHKH. Unen Hamwo-
HaJbHOH HHKeHepHo# akagemun CLIA (1977), HannonansHoit akagemun Hayk CILIA (1983).

OCHOBHBIC TPYIBI MO BBIYHCIUTEIBHON MATEMATHKE W TEOPHH ONTHMAIBHOTO YIIpaBIic-
Hus. PaspaboTan MeTo[ JUHAMHYECKOro IMPOrpaMMUPOBAHUS, IHPOKO MPHMEHSIEMbIH B pa3-
JIMYHBIX OONACTIX MATEMATHKA U €€ TPIIOKeHHsX. [10Iydi MHOTOUYKCIICHHbBIE PEe3yIbTaThI,
CBSI3aHHBIC C IPHMCHEHHEM JHHAMHYECKOTO POTPAMMUPOBAHUS B PA3HBIX 00IACTIX MaTeMa-
TUKH: BapHallMOHHOE UCUYMCIICHHE, aBTOMAaTHYECKOE PEryITMPOBaHUE, TEOPHS AINPOKCHMAIHH,
uccnenoBanue onepanuii u ap. B 1979 r. on 6bu1 Harpaxnén meaansto nouéra IEEE «3a Brimag
B TEOPHIO MPOIECCOB MPUHSATHS PEIICHHH W TEOPUIO YIPABICHUsSI CHCTEMaMH, OCOOCHHO 3a
CO37aHKe ¥ IPUMEHEHHE TMHAMHYECKOTO IPOrpaMMHPOBAHHUS.

bepmpan ¥Kozed Jlyn Opancya (11.3.1822- 5.4.1900) — dpaniry3ckuii MaTeMaTHK, WICH
Tapwmxckoit AH (1856), nHoctpansslii mouetHslil wien [lerepOyrckoit AH (1896), paboTas-
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Ui B 06s1acTi Teopur duced, JuddepeHInanbHOR TeOMETPUH, TEOPUH BEPOSITHOCTEI U Tep-
MO/JMHAMUKH.

B 1845 r. BbIIBHHYJI I'MIIOTE3Y O CYLIECTBOBAHUHM, MO KpallHEH Mepe, OJHOro MpocToro
9HCIIa MEeXIY YHCIaMH N 1 2N—2 it mo6oro N > 3. D10 yTBepXkKIeHNE, Ha3pIBAEMOE IIOCTYIa-
ToM Beptpana, 66110 nokazano I1. JI. YeObiméBbiM B 1850 T.

M ycTaHOBIIEHBI HEKOTOPBIE TPH3HAKU CXOAMMOCTH YHCIIOBBIX PsiioB. VI3BECTHBI TaK Ha3bl-
BaeMblIii mocTysnat beprpana B Teopun uncen U napajgokc beprpana B Teopun BeposSTHOCTEN.

ABTOp PyKOBOJCTB IO MaTeMaTUKe /Tl CpeJHEH 1 BBICIICH IIKOJbI.

B oKxoHOMEKE UM OBLIa IIEPECMOTPEHA TEOPHs OJUTOIOJIMHU, B YACTHOCTH, MOJIENb KOHKY-
pennun o Kypro. ChopmynupoBaHHast UM MOZCTb KOHKYPCHIIHHN MTOKA3bIBACT, YTO B YCIOBH-
sIX LICHOBO# KOHKYPCHIMH BBIBOABI KypHO He BBIMIOIHSIOTCS. PaBHOBecHe B JaHHOW MOJENH
JIOCTUTaeTcsl Ha YpPOBHE LICHBI COBEPILICHHON KOHKYPEHIHH.

Byagh ®unnn Crapp «Pum» (11.08.1927-29.12.2016) — amepuKaHCKHI MaTEMaTHK U OJ-
HHEM M3 OCHOBaTeleil TeOpUH BBITYKIOW ONTHMH3AIMU U MaTeMaTHYECKOTO IIPOrpaMMUPOBa-
HHS.

B 1954 r. pa6orain Hax 0000IIEHUSIME JJMHEHHOTO TIPOrPaMMHUPOBAHUS, TAKUMH KaK KBajI-
paTHYHOE HPOTrpaMMHpPOBaHHE U OOIIee HEMMHEHHOE MPOrpaMMHPOBAHHE, YTO HPHBEIO K
co3nanuio anroput™a ®Ppanka — Bynega B coBmecTHOIT padote ¢ Mapreput @pank. B 1957 r.
Mopuc Cuon u Byn¢ onyOmukoBaniun nmpuMep UIpbl ¢ HYJIEBOH CyMMOil 6e3 MHHMMaKCHOTO
3HaveHus. B 1957 r. Byn¢ npucoequunincs k RAND Corporation, rae paboran ¢ Jxopmkem
JlaHIrom, B pe3ynbTaTe Yero IOSBHIICS HBIHE M3BECTHBIH METOJ AeKoMIo3uiuu JlaHuura —
Bynda. B 1992 r. on nomyunn npemuto J[xxona ¢pon HeiimaHa mo Teopun COBMECTHO ¢ Ara-
HoM Xodhmanom.

Tanm v Taurt Tenpu Jlopenc (20.05.1861— 23.11.1919) — copaTHHK «OTLA HAYYHOTO
MeHemxMeHTa» Openepuka Teitnopa.

C 1900 r. I'a"T XOpOIIO U3BECTEH KAK YCIICHIHBIH OM3HEC-KOHCYIBTAHT. B 3TOT mepuox-
HOMHMO HAITCaHUS TEOPETUUECKUX paboT U cTaTel, ['aHT BBIOJIHMII PsAZ IPOEKTOB 110 BHE/-
PEHHIO CBOETO BApUAHTA «TCHIIOPOBCKOI» CHCTEMBI YIPABICHUS MPOU3BOICTBOM B PasHBIX
KOMIIaHMAX. ['aHT M3ydan MEHEIKMEHT U IIPEUIOKUI CBOIO AUATPAMMY, COCTOSIIYIO U3 OT-
pe3KOB (3a7au) U TOYEK (3aBEPIIAIONIMX 3a[a4 WIM BEX), KaK CPEACTBO JUIS MPEICTABICHUS
JUIMTENIBHOCTH U TIOCJICI0BATEIBHOCTH 3a1a4 B HpoekTe. Tak, Giiarofapst JaHHOH Juarpamme,
MOXKHO Cpa3y OIPEIeNNTh, KaK PeaTn3yloTCs MOCTaBICHHBIC IUIAHBI: TOYHO B CPOK, C OTCTaBa-
HHEM UIIH K€ ONEPEKECHUEM.

VY I'enpu 'anta Gonee 150 mybnukarmii, Bkirodas Tpu kuuru: « Tpya, 3apaboTHas miata u
noxon» (1910), «IIpomsimnennoe pykoBoactBo» (1916) u «Opranmsamnus Tpyga» (1919). On
3amaTeHTOBaa OOJbIIEC JAECATKAa M300PETCHH, YNTall JICKIMH B YHHBEPCHUTETaX, OCTaBasCh
OJIHMM W3 HanOoJee yCIeNIHbIX KOHCYJIBTaHTOB 110 YIIPaBJICHHIO.

I'enpu I'anT pazpabaTsiBal CBOM OPHTHHAIBHBIC HACH B 00TaCTH METOAUKH IPEMHATbHON
OILIAaThl, COCTABMJI KapTBI-CXEMBI I MPOM3BOACTBEHHOrO IIAHUPOBAHMS (TaK Ha3bIBacMbIC
TaHT-CXEMBI), a TAK)Ke BHEC BKJIA B pa3pabOTKy TEOPUH JIMAEPCTBA.

I'aHT mpUMEHNUI aHATUTHIECKHAE METOIBI IS HCCIIEIOBAHUS OTJENbHBIX IIPOH3BOACTBEH-
HbIX onepauuid. OH pa3paboTan MeTOABl IUIAHUPOBAHHS IIOCICAOBATEIBHOCTH IPOM3BOJ-
CTBECHHBIX OIepaluil. ITH METO/BI HE MOTEPSIN CBOE 3HAYCHNUE U B COBPEMEHHBIX YCIIOBHSX.
HccnenoBanue CHCTEMBI YeNOBEK-MalllMHA MO3BONIIO ['aHTy CBSI3aTh OpraHH3aIlMOHHBIN U
MOTHBALOHHBIH aCMIEKT IPONU3BOJICTBA.

Tomopu Pansd Dayapa (a.p. 07.05.1929) — amepuKaHCKUi MaTeMaTHK ¥ MeHekep. Ero
BKJIaJ TI03BOJIMJI OTKPHITh HOBBIE OOJIACTH NPUKIIAJHON MAaTEeMAaTHKH, OH CKOHICHTPHUPOBAJICS
Ha HWccienoBaHnu omepanuii. Cpeny pesyJbTaTOB €ro HCCICAOBAHHII BBIICIACTCS BKIAJ B
00J1aCTH LIETOYNCIICHHOTO IIPOrPaMMUPOBAHHSL.
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C 1954 no 1957 rr. 'omopu, Oyaydu ClEHANTNCTOM MPHKIAAHON MaTeMaTHKH, CKOHIICH-
TpUpOBaJCs Ha UCCIENOBaHUU onepanuil. Cpequ pe3ynbTaToB €ro HCCICAO0BAHUH BBIIEIACTCS
BKJIaJ] B 00OJIACTH L[EIIOYHCICHHOTO POrPaMMHUpPOBaHHs, aKTHBHON 00IacTH MCCIEIOBAHUHN 110
ceil 1eHb.

3aBepIIMB KOPIIOPATUBHYIO Kapbepy, Panbd ['omopu cran npesugenrom donma Anbdpe-
na I1. Crnoana (1989), Tae oH pyKOBOIIII IPOrpaMMaMy, HAIPaBICHHBIMU Ha YCOBEPILICHCTBO-
BaHHE MOHMMAaHHUS OOIECTBEHHOCTH B TPEX KIIFOYEBBIX OONACTAX: IKOHOMHYECKOM 3HAUCHHUH
HAyKH W HCCIIeOBaHHI; mocnencTBuu rnodammsanuu mus CoenuHenubx llltatoB m pomn
TEXHOJIOTHHU B 00pa3oBaHMU. ['OMOpH MHOTO IHcall O MPUPOJIE PA3BUTUS TEXHOJIOTHii, KOHKY-
PEHTOCIOCOOHOCTU HPOMBIIIICHHOCTH, MOJCHAX MEKIYyHAPOJHOW TOPrOBIM U (YHKIIHAX
KOpIIOpaIUii B COBPEMEHHOM MHPE.

B nexabpe 2007 roxa, cirycts 18 net pykoBoactBom ®onga Crnoana, 'omopu cran moger-
HBIM TIpPe3UACHTOM. B HacTosIee BpeMsi OH COCPEfOTauMBaET CBOIO PabOTy Ha PELICHUHU pac-
TYIUX CIOXKHOCTEH II00aIN3HPOBAHHON YKOHOMUKH U Pa3IMYHBIX IeJel CTpaH U KOMITaHHMIL.
C 1984 no 1992 rox on paboran B CoBeTe COBETHHKOB B cepe HayKd M TEXHOJIOTHIl NpH
npesusente CIIA, a taxoxe ¢ 2001 o 2009 rr.

B nacrosimiee Bpemst oH B cocTaBe CoBera HarmoHansHOH akajeMuu IO HayKe, TEXHOJIO-
TUSIM U 5KOHOMHYECKOI MOJINTHUKE.

I'omopu OBLT yIOCTOSH BOCHMH IOYETHBIX CTEHEHel U MHOTHX 3HAaYMMBIX HArpai: Ipu3
Openepuxa Jlandecrepa, 1963; memopuanbhas npemus [appu I'yma, 1984; teopernyeckas
npemus ¢on Heiimana, 1984; menans IRI, 1985; naumonaneHast HayuHast menans CIIIA, 1988;
narpaga IEEE 3a texuuueckoe smpepcrBo, 1988; marpama Arthur M. Bueche, 1993; heinz
Award, 1998; menams [xeitmca Maaucona, 1999; npemust Sheffield Fellowship HNensckoro
ynuBepcurera, 2000; 3an cnasel IFORS, 2005; npemus I'aponsaa Jlapunepa, 2006; npemust
Bouusapa bymra (2021).

Kpome Toro, Tpu Harpazpl Obuin yupexjeHsl B yecTb I'omopu. Harpana HaumonanbHoi
aKaJeMHU HayK B 0OJACTH NPOMBIIUICHHOIO HPHMEHEHHS HayKH, yupexaeHHas IBM, mpus
Panbda ['omopu Ha KoH(pepeHUMH MO HCTOpUH OusHeca, yupexaeHHas Pongom Croana, a
Taroke Harpazaa Pansda 3. ['oMop 3a kauecTBeHHOE OHJIAHH-00pa3oBaHue.

Toccem Yunbsam Cunu (13.06.1876-16.10.1937) — GpuTaHcKuil YUEHBIH-CTATUCTHK, Oosee
M3BECTHBIH 110 cBonM nceBaoHnMoM CteroneHT (aurit. student — crynent). OH nepBbIM ommy6-
JIMKOBaJI pabOTHI 110 HCCIEA0BAHUIO TaK Ha3bIBaeMOro pacupesencHust CTbIOICHTA.

B 00nacTé CTaTHCTHKH OH CTall MEPBOMPOXOALEM B OOJIACTH 3KCIIEPUMEHTAIBHOTO IUIa-
HHPOBaHMS MalbIX BEIOOpOK. ['occer paspaboran t-pacmpenenenue CThIOAEHTa — HEPBOHA-
YaJbHO Ha3bIBaBLIeeCs «z-pactpesencHue CThIOJCHTa» — U «KPUTEPUH CTaTHCTUYCCKON 3Ha-
guMocTH CTBIOJICHTaY.

I'occer pa3paboTasl HOBBIE CTATHCTUYECKUE METOAIBI, KOTOPBIC Ceifdac UIpaloT KIIOUEBYIO
POJIb B IIIAHUPOBAHUY KCIICPUMECHTOB, B IIPABUIIBHOM HCIIOJIb30BAHHHU IIPOBEPKH 3HAYMMOCTH
IPH TIOBTOPHBIX HCIBITAHUAX, a TAKXKE B aHAIN3E SKOHOMUYECKOH 3HAYMMOCTH M MHOTOM
npyroM. I'occer momydm 3TH 3HaHUS MyTEM HU3Y4YCHHUsI, METOAOM Npo0 1 OmMOOK, COTPYIHH-
Yasi ¢ APYTMMH Y4EHBIMHU U IIpoBeid aBa ceMecTpa B 1906—1907 rr. B 1abopatopuu OHOMETpUH
Kapna Iupcona.

Typsuy Anonsd (26.3.1859-18.11.1919) — HeMeLKHii MaTeMaTHK, €BPEHCKOro MPOKC-
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HOIl JMHAMHYECKOW cucTeMbl ['YpBHIl MPEIOKUI anreOpandecKuil KpUTEpHi YCTOHYHBOCTH
(xputepuil ycroiunBocta ['ypsuma). B 1895 r. I'ypBun nokasan TeopeMy, HO3BOIIIOINIYIO
OIpEeNIeUTh YCTOHYMBOCTE MHOrOWIeHa (Teopema Payca — I'ypBuna).

Hanyue xopmx beprapx (08.11.1914-13.5.2005) — amepukaHCKHii MaTeMaTHK, TOKTOP
tdunocoduu mo matematuke (1946), mpodeccop (1960). B 1970-¢ rr. — wien HaunonansHoit
akanemun Hayk CLIA, HanumonansHoii umxenepHoit akanemuu CIIA n AmepukaHCKON aka-
JIEMHHU HCKYCCTB M HayK. [TouérHblil nokTop Mapunenackoro yausepcurera (1976).

Ipennoxun B 1947 r. cummaekc-MeTo . CUuTaeTcs OCHOBOIOIOKHUKOM JIMHEHHOTO IPO-
rpamMMmupoBaHus, Hapsaay JI. B. Kantoposuuem u [Ix. ®on Helimanowm.

B 1963 r. xuura [lanmura «JIuHelHOEe MpOrpaMMHpPOBaHHE U €r0 PacIIUPEHHs OblLia
omyOJIMKOBaHa M31aTenbcTBOM IIpHHCTOHCKOrO yHMBepcuteTa. KHura ObICTpO cTama CTaH-
JTAPTHBIM Y4EOHUKOM II0 JIMHEHHOMY IIPOrpaMMHPOBAHUIO.

B 1973 r. JlaHuur ocHOBaJl M BO3IJIABMJI Ja0OPaTOPUIO MCCIENOBaHUS ONEpalyid, OfHO-
BPEMEHHO, B TOM JK€ TOZY, BO3IJIABIJI METOAOIOTHIECKYIO TPYIITy MeXIyHapOJHOTO HHCTH-
TyTa NMPHUKJIAJHOTO CUCTEMHOIO aHau3a. | 0TOBMII K IMyOJIMKAaLMU 4ETPhIPEXTOMHOE U3JJaHHE
110 JITHEHHOMY IpOrpaMMHUpOBaHHUIO (10 1996).

18 oxtsa0ps 1976 r. mpesunent xepansn @opa Harpaaun [annura HanuonansHOl Me-
Janeio Hayku. Harpama Obina BpydeHa «3a M300peTeHHE JMHEHHOTO NMPOrpaMMHpPOBAHHS U
OTKPBITHE METOA0B, KOTOPHIE MPHBEIH K MIHPOKOMY HAYYHOMY U TEXHHYCCKOMY MPUMEHCHHUIO
JUISL pPEeLICHHs] BaXKHBIX 3aJa4 B 00JIACTH JIOTHCTUKH, TUIAHUPOBAHHSA U ONTHMM3ALMU CETEeH, a
TaKXKe 3a MCIIOJIb30BAHHE KOMIBIOTEPOB s d(P()EKTHBHOrO IPUMEHEHHSI MAaTEMaTHYECKOM
TEOPUM.

B 1979 r. O6mecTBO MaTeMaTHIECKOrO MporpaMMupoBaHust 1 OOIIECTBO MPOMBIIIICH-
HOM M NPUKJIAAHOW MaTEMAaTUKH YUPEAMIH IpeMHIo JlaHIura, KOTOPYIO BPYYaloT Kax/ble TPH
rona, HauuHas ¢ 1982 r., 3a OpHrHHAIBHBIC HCCIEIOBAHUS, BHECIINE BBIIAIOMIUICS BKIAN B
MaTeMaTH4YeCKOe IPOrpaMMHPOBAHHME.

Jlannury ObIIM HpHCYXAEHBI TeopeTHdeckas npemus [xona don Heiimama (1975),
Hanwmonanenas Hayunas meaanbs CLLIA (1975), npemus Xapsu (M3paunnb, 1985).

Heiikempa Dncrep Bube (11.05.1930-06.08.2002) — uumepnanackuit yu€HbIi, TPYIbl KO-
TOPOro OKa3alli BIMSHUE HA pa3BUTHE HHGDOPMATHKU U MH(GOPMAIMOHHBIX TEXHOIOTHH; OJTHH
13 pa3padOTINKOB KOHIEHIIUH CTPYKTYPHOTO IPOrpaMMHPOBAHUS, HUCCIEIOBATENb (hOpMab-
HOH BepH(HKAUU U pacTpeenéHHbIX BeIUUCIeHnH. TriopuHroBekuii naypear (1972). B 2002 r.
HOJIY4YHII IPEMUI0, BpydaeMyro CHMITO3MYMOM IO TIPUHIMIIAM PacHpEieIEHHbIX BBIYHCIICHUI
Acconuanny BIYUCIUTEIBHON TEXHUKH «3a ITyOIMKALMIO, OKa3aBIIyI HAaHOOJIbIIEe BINSHIC
Ha 00J1acTh pacHpe/elIEHHbIX BBIYMCICHNI); B 3HAK NPU3HAHMS 3aciyr ydéHoro ¢ 2003 r. sta
TIpeMusi HOCUT Ha3BaHHe npeMun J{eHKCTpEI.

W3BectHOCTH JleiikcTpe mpHHECIH ero paboThl B 00NACTH MPUMEHEHHS MaTeMaTHYECKOM
JIOTHKH TIPH Pa3paboTKe KOMITBIOTEPHBIX HporpaMM. OH aKTHBHO y4acTBOBAl B pa3padOTKe
sI3bIKa TIPOrPaMMMPOBaHUs AJIrOJ M HamMcal NepBblid komnuwiaTop Anron-60. Byayun ogHum
13 aBTOPOB KOHIICHIIMH CTPYKTYPHOTO IPOTPaMMHPOBAHUS, OH HPOIOBENOBAN OTKA3 OT UC-
noJib30Banust HHCTpyKIuu GOTO.

Bo BTOpOii monoBHEe 1950-X IT. B MOKCKAX TyTeil ONTHMHU3AIIH Pa3BOIKH IIAT pa3pabo-
Taj aJrOpUTM IOKMCKA KpaTdaiiero myTH Ha rpade, CTaBIIMH M3BECTHBIM KaK «alrOPUTM
Jetikctpsr». Taroke eMy DPUHAUICKHT UJes IPUMEHEHUS «ceMadopoBy Ul CHHXPOHH3AIUH
HPOLIECCOB B MHOI033IauHbIX CUCTEMaX U aIrOPUTM HAaXOXKACHHs KpaTdaifliero myTH Ha OpH-
EHTHPOBAHHOM TIpade ¢ HEOTpUIATCIbHBIMU BecaMu pEOEp, M3BECTHBIH KAk alrOpPHTM
Jetikerpsl. Taxoke Npeayioxkul alrOpuT™M COPTUPOBOYHOM CTaHIMU — criocod pa3dopa matema-
THYECKUX BBIPAXKCHMIA, IPEACTABICHHBIX B MHOUKCHOI HOTAIIUH.

Hemykpon paszpabotain (anroput™ JleMyKpoHa) alrOpuTM PEIICHHS 33[a4d TOMOJIOrHYe-
CKOH COPTHPOBKH, TO €CTh YIOPSAIOYECHHS BEPIIMH rpada 110 UX YPOBHSM Ul GECKOHTYPHOTO
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OPUEHTHPOBAHHOTO rpada. YPOBHU BEPIIMH rpada MOKHO pacCMaTPHUBATh KaK IJIMHBI MaKCH-
MaJbHBIX IyTel OT BXOJOB A0 9TuX BepunH. OCHOBHAs ujes anroput™a JleMyKpoHa COCTOHUT
B TMOCJICZIOBATEILHOM YJaICHHU U3 Tpada, HauiHas CO BXOOB, BEPIINH U UCXOAAIINX U3 HUX
nyr. Anroput™ JleMyKpoHa HCIIONIb3yeT MaTpPHIly CMEXHOCTH BEPLIMH U OCHOBAH HEIOCPE.-
CTBEHHO Ha ONpEJICIICHUH YPOBHS BEPIINHBI U CBOMCTBAX MaTPHI(BI CMEXKXHOCTH.

Howconcon Caiimon M. (m.p. 16.01.1963) —OpuraHO-aMepUKAHCKUH 3KOHOMHCT, TOKTOP
¢dunocodun no sxonomuke (1989), npodeccop MaccauyceTckoro TeXHOJIOTHYECKOTO HHCTH-
Tyta. B 2007-2008 rr. rnaBHbli 3koHOMUCT MB® 1 qupekTop ero McciaenoBaTenbcKoro ae-
napTaMeHTa.

B 1954 r. amepuxanckuii yaensrii C.M. J[XKOHCOH chopMyInpOBall U PELINI €€ I JBYX
CTaHKOB, T.€. TPeOYeTCsl COCTABUTh TAKOM MOPSOK MOJAa4HU JIeTanell Ha CTaHKH, YTOObI UTOrO-
BOE BpeMsi 00pabOTKH BCeX JeTajel ObU1o Obl MUHUMAIBLHBIM.

B 2024 r. nonyunn HoGeneBcKyro MpeMHUIo 110 5KOHOMHMKE COBMECTHO ¢ JlapoHoMm Ajpke-
Mormy u Jlxkeifimcom PoOHHCOHOM 3a HCCIEZOBaHHS HPHIMH PA3IMUUH OIarOCOCTOSHHS
HaLUi.

Hoxancon ®penepux Oepauuany — 1aTckuii uukenep, aupextop Konenrarenckoii Terme-
¢onnoit kommanuu. B 1907 r. m3noxun mepBble UACH TEOpHU odepesnei B craTthe «Bpems
OXHUJIAHUSA M YHCIIO BBI30BOB», M TAKMM 00pa3oM, c()OPMYIIHPOBA OCHOBHBIC IPEANOCHIIKH
HOBOH TEOPHH — TEOPHHI MACCOBOTO OOCITYKHUBAHUSL.

Kanmopoeuu Jleonnn Buransesunu (19.01.1912—-07.04.1986) - — coBerckuii MaTeMaTuk u
OKOHOMHCT, OJWH H3 CO37aTeneii IMHEHHOro mporpaMMupoBaHus. JlaypeaT mpeMun Mo 3Ko-
HoMmuKe mamsatu Anbdpena Hobens 3a 1975 rog «3a BKJIag B TEOPUIO ONTHMAJILHOIO pacipe-
nenenust pecypcoB». Axagemuk AH CCCP (1964), noxrop (u3HKO-MaTeMaTHYECKHUX HayK
(1935), mpodeccop.

INepBble Hay4YHBIC PE3yIBTATHI IOIYUCHBI B IECKPUITHBHOM TeOpUH (YHKINI U MHOXECTB
U, B YaCTHOCTH, B TEOPHH MPOCKTUBHBIX MHOXECTB. B (DyHKIIMOHATIFHOM aHaANM3e BBEN U U3Y-
YT KJIACC MONYYIOpsiA0YeHHBIX npocTpancT (K-mpoctpancTs). BeiaBunyn sBpuctuueckuit
HPHHIMI, COCTOSIIUK B TOM, YTO 31eMeHThl K-npocTpaHCTB cyTh 0000MIIEHHbBIE YnCTa. DTOT
IpUHIKN 0BT 060cHOBaH B 1970-¢ IT. B paMKaX MaTeMaTH4eCKOU JIOTHKH. MeTomaMu TeopHu
Heknaccuueckux (OysIeBO3HAYHBIX) MOJENCH YCTaHOBJIEHO, YTO mpocTpaHcTBa KaHTopoBHua
IIPEeJCTaBIAIOT HOBBIE HECTAHJAPTHBIC MOJICIH BEIIECTBEHHON MPSMOIL.

Brepsble npuMeHIT (YHKITHOHAIBHBIA aHATN3 B BRIYHCIHTEILHOH MaTeMaTUKe.

Pa3Bui 00IIyt0 TEOpHIO MPHOIMKEHHBIX METONOB, MOCTPOMI 3(P(EKTUBHBIC METOABI pe-
IIEHUS OIEePaTOPHBIX ypaBHEHUH (B TOM YHCIE METOJ HaucKopeiinero cmycka 1 Meron Hero-
TOHA I TAKUX yPaBHEHHUIA).

IToson Ha4aIo TMHEHHOMY IPOrPAMMHUPOBAHHUIO U ero o6obmenusm (1939-1940).

Pa3Bui uaer0 ONTUMAIbHOCTH B S3KOHOMHKE. Y CTaHOBHJI B3aHMMO3aBHCHMOCTh ONTHMAIIb-
HBIX IIeH U ONTHMAaJbHBIX HPOM3BOJACTBEHHBIX U yIpaBIeHUYECKHX perreHui. Kaxmoe omru-
MaJIbHOE PELICHHE B3aNMOCBSA3aHO C ONTUMANIbHOH CHCTEMOI 1IeH.

Kenoann Mopuc Jxopmk (06.09.1907-29.03.1983) — aHrmmiicKuil CTATHCTHK, CICLHA-
JIMCT B 001acT HHGOPMATHKH, SKOHOMUCT. ABTOP MHOTOYHCIICHHBIX TPYAOB I10 CTATHCTHKE U
TeopHu BeposTHOCTeH. Ero nms HOCHT oguH u3 K03 (UIUEHTOB paHToBOil Koppeminuu (00-
Ui K03(GhULHEHT PaHTOBOH KOPPEIISLUH AT TPYIIIBI, COCTOSIIEH U3 M 3KCIIEPTOB).

B 1934 r. 6bu1 u30pan wienom Koponeckoro craructuueckoro obomecrsa. C 1961 r. B
TeYeHHEe ABYX JeT Bo3riasisin KoponeBckoe craTicTudeckoe o0mecTBo. B nanpuelinem Bo3-
TTIaBIII IPOeKT BeemupHoe oOcieoBanue pojkIaeMOCTH MOA MaTpoHaxkeM MexmayHapoIHoro
cratucTuyeckoro MHCTUTYTa 1 Oprannzauuu O0bequHEHHbIX Haruid.

Konmozopos Aunpeii Hukonaesuu (12(25).04.1903— 20.10.1987) — poccuiickuii Matema-
TuK, npodeccop (1931), akagemux AH CCCP (1939) u AIIH CCCP (1966), I'epoit Connanu-
ctuueckoro Tpyna (1963). Ilpesument MockoBckoro Marematuyeckoro ooOrmectBa (1964—
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1966, 1974-1985), BHeC 3HAYMTENbHBIH BKIA B PA3BUTHE TEOPHU MAPKOBCKUX IIPOLIECCOB C
HEIPEPBIBHBIM BPEMEHEM.

HayuHylo JesTeIbHOCTh Havall B 00JIACTH T€OPHH (DYHKLUUH ICHCTBUTEIBHOTO TEpEMEH-
HOTO, TZ¢ MOTy4ni (DyHAAMCHTAIbHBIC PE3YJIBTAThl 0 TPUTOHOMETPHYCCKHM PsiiaM, TCOPUH
MEpBI, TEOPHU MHOXECTB, TCOPHH MHTErpaia, Teopun npubmmkenus ¢yHkimii. Koamoropos
BHEC CYILIECTBEHHBIN BKJIaJ] B pa3pabOTKy KOHCTPYKTHBHOMN JIOTHKH, TOIIONOTHH (TEOPHs BEPX-
HHX TOMOJIOTHH), MEXaHHKH (TEOpHs TYpOYICHTHOCTH), TeOpHH Au(dEePCHIMATBHBIX ypaBHe-
HUH, QYHKIMOHAIBHOTO aHAIN3A.

OcHoBomosaralee 3HaueHue UMeroT padoTel Koamoroposa B 0651acTé TeOpHH BEpOAT-
HOCTe#, rae oH coBMecTHO ¢ A. SI. XunumHbiM ¢ 1925 1. Hadaa NPUMEHSTh METOABI TEOPUH
(YHKIMH AeHCTBUTEIBHOTO MEPEeMEHHOr0. JTO 103BONHIO KOIMOropoBy pemuth psaa Tpya-
HBIX IIPOOJIEM M TOCTPOHTH OOLICIPUHATYIO CHCTEMY aKCHOMATHYECKOr0 0OOCHOBAHNUSI TCOPHUH
BepositHocTed (1933, 4TO CBSA3BIBAIOT C pelieHneM 6-i mpobiemsl ['miisbepra), a Taxke 3a1o0-
JKUTh OCHOBBI TEOPHUM MAapKOBCKHX CIIy4aiHBIX MPOLECCOB C HEMPEPHIBHBIM BpeMeHeM. Jlaib-
Heitmue uccnenoBanus Koamoroposa cBsi3aHbI CO CTALIMOHAPHBIME CITy4aiHBIMU IIPOLIECCAMH,
HPOLIECCAaMH € HE3aBHCHMBIMU MPHUPAIICHUSMH, BETBSALIUMHCS TIPOLIECCAMH.

BHEc 3HAUNTENBHBIA BKIAZ B TCOPUIO HHPOPMALMH U TEOPETHIECKYIO KHOepHEeTHKy. Emy
HPHHAIEKAT UCCIICOBAHUS 110 TCOPHH CTPEIbOBI, CTATHCTHYECKHM METOJaM KOHTPOJIS Kave-
CTBAa MacCOBOH IPOIYKIMH, IPHMEHEHUSIM MaTEMaTHYECKUX METOJOB B OHOJIOrNH, MaTeMaTH-
YeCKOI JINHIBUCTHKE.

IpuHnMan AeSTENbHOE y4acTHE B Pa3pabOTKe BOMPOCOB MATEMaTHYECKOTO 00pa30BaHMs
B cpeHel W BbIcIICH ImKoie. MHMIMATOP OTKPBITUS (PU3MKO-MATEMaTHYECKOH IMKOJIbI-
unTepHata npu MI'Y (1963; ¢ 1989 nocut nms Konmoroposa).

KonmoropoB — ujieH MHOTHX 3apyOeKHBIX aKaJeMHH, B TOM uncie I'epmMaHCKoll akageMun
ecrectBoucmbItTatenet «Jleononpannay», JIoHIOHCKOrO KOposesckoro obmectsa (1964), ITa-
pmwkckoit AH (1968). Cranunckas npemus (2-if crenenu 3a 1940), npemus umenn I1. JI. Ye-
oermmeBa AH CCCP (1949), Jlennuckas mpemust (1965), MexayHnaponHas OpeMus HMCHH
H. U. Jlo6aueckoro AH CCCP (1986). B 1994 r. PAH yupenuna npemuto umenn Koamoro-
POBa 3a TOCTIKEHHUSI B 001aCTH MaTEMaTHKH.

Kopnau Slaomr (21.01.1928-18.10.2021) — BeHrepcKuil SKOHOMHUCT, ICHCTBHTEIBHBIN
uneH Benrepckoit akamemuu Hayk (1982), wunoctpanubii unen PAH (1994), Buue-
npencenarens Komuccnn Opranmsannn O6beanaéHEbX Hanmii o miiaHupoBaHUIO Pa3BUTHS
(1972-1977), npe3umeHT MexayHapoqHOH dKoHOMHYecKo# accommarmu (2002-2005), uc-
0JI630BaJI JIMHEHHOE MPOrpaMMHPOBAHNE B IUIAHUPOBaHUH. B 1956 r. BX0oau1 B matpoHUpye-
myto U. Hagem rpynmy moarotoBku mporpamMmsl pehOpMHPOBaHHS BEHI€PCKOI SKOHOMHKH.
CoBmectHO ¢ TamamioM JIMNTakoMm, BEHTEpCKMM TCHHAJIBHBIM MAaTEMaTHKOM, pa3pabora
OPUTHHAIBHBIA METOZ pEelIeHUs 3a/1a4 OJOYHOTO MPOrPaMMHUPOBAHUS — METOJ[ IIPOrPaAMMHUPO-
BaHUS Ha IBYX YPOBHSX.

5. Kopnau Bnepsbie B 1976 r., BBET B 5KOHOMHYECKYIO JIUTEPATypy IOHITHE MATKOE
OI0/DKETHOE OrpaHHYeHHe, OImyOnrkoBaB B 1979 1. ctathio «Pecypco-orpaHuueHHas CHCTEMa
HPOTHUB CIIPOCO-OrPAaHMYCHHON CHUCTEMBI», IJIe BIEPBbIE OBLIO JAHO OMNPEIEICHHE «MATKOTo
O0/KETHOTO OrpaHndeHus» — 3¢hdexra, Mpu KOTOPOM IKOHOMHYECKHIE areHTHI IIPU MPHHITHH
peILICHHUS, CBA3aHHbIE C PUCKAMH BO3HUKHOBEHHMS HEILIATEXECIIOCOOHOCTH, OXKHAAIOT, YTO B
TaKOW CUTyallul UM OyJeT OKa3zaHa (JMHAHCOBAsi TOMOILb M3BHE.

OnnoBpeMeHHo KopHan mpu3bIBai K MepecMOTpPY BallbpPaCHAHCKOH MOJEIN OOIIEero 3Ko-
HOMHYECKOrO PAaBHOBECHS, CYMTas, 4TO IPUCYIIEE YKOHOMHKaM cTpaH Bocrounoit EBporst
YPaBHOBCILIMBAHKE CIPOCA U NPEUIOKEHHUS HE MOCPEICTBOM LIEHOBOI'O MEXaHHU3Ma, a KOJIHJe-
CTBCHHBIM PETYJIMPOBAHHEM OTYACTU CBOWCTBEHHO H 3aIaJHBIM SKOHOMHKAM.

B xomnne 1980-x rr. KopHau cTan BIUATEIEHBIM UACOIOTOM O0E€CKOMIPOMUCCHBIX PHIHOY-
HBIX pedopm B Bocrounoii Epome. Uepes 10 ner KopHau mpusHam, 4To HpOSIBUI B CBOCH
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PaauKaIBHOCTH YPE3MEPHBI ONTUMHU3M U HE CyMelN NPEeIBHACTh INTyOHHEI TpaHC(HOpMAIHOH-
HOTO cIIaja.

Kogman Apuonbx (18.08.1911-15.06.1994) — dpaniy3cKuil HHXEHED, BbIIAOLIUNACS Ma-
TeMaTuK, npodeccop. OQUH U3 IPH3HAHHEIX OTIOB HedeTKo soruku. OcHoBaTens MexayHa-
ponHoil Accormannu Ynpasnenus npoektamu (IPMA). Akagemuk-koppecnonaeHt ot Opan-
uun B Académie royale européenne des docteurs (bapcenona).

OH M3BECTEH TEeM, YTO HAIMCall MEPBYI KHUTY O HEYETKUX MHOXECTBAX M SIBJISETCS CO-
yapenureneM MexayHapoIHOW acCOMUMAIMU yHNpaBICHHS IPOSKTaMH, IPHU3BaHHOW 00Benu-
HHUTH CIICLUAINCTOB U3 Pa3HbIX YaCTel MUpa B 00JIACTH yIPABICHHS IPOCKTaMH.

Kyn Tapomsx Yumesam — (29.07.1925-02.07.2014) — ameprKaHCKHI MATEMATHK, CIIEIIHa-
JIMCT 10 Teopuu urp, Jlaypear npemun JIxona don Heiimana 3a 1980 roa coBMecTHO ¢ AJib-
6eprom Takkepom u J[pBugom [ditnom. 3acimyxeHHBIH mpodeccop MaTeMaTuky B [IpHHCTOH-
CKOM YHUBEPCHUTETE, U3BECTEH Kak aBTOp TeopeMbl KyHa, nmokepa KyHa, a Takxke Kak coaBTOp
ycnoBust Kyna-Takkepa. [lan ommcaHume BEHIEpCKOTO allOPUTMa U PEHICHUS 3afadd o
Ha3HayeHusx. Hekotopoe BpeMst Hazaj, BIpoueM, OblII0 0OHAPYKEHO, YTO BEHIEPCKUN ajro-
puT™ BriepBbie chopmynupoBan emé Kapnom ['ycraBom SIkoOH 1 OIyOIMKOBaH MOCMEPTHO Ha
JIATUHCKOM $SI3BIKE CPEAX Mpouux ero Oymar B 1890 r.

Kynmanc Tesimmar Yapias — (28.08.1910-26.02.1985) —amepuKaHCKHil SKOHOMUCT U Ma-
TeMaTUK TOJUIAHACKOTO IPOHCXOXKACHUS, JlaypeaT IPEMHH 0 KOHOMUKE IMaMaTH Anbdpena
HobGens 3a 1975 1. «3a BKJIaJ B TEOPUIO ONTUMAIIBHOTO PACIIPEEICHUS PECYpCcOB» (COBMECTHO
¢ JLB. KanTopoBuuem). Ilpe3unent Dxonomerpudeckoro obmectsa B 1950 r., mpesumeHt
AMepHKaHCKOI 3KoHOMHYecKo# accoumauuu B 1978 r. Unen HauuoHanpHON akajeMuu Hayk
CIIA (1969).

PaGotel KynMaHca HOCBSIIEHBI PaclpeeneHuI0 PECYPCOB B YCIIOBUSX KOHKYPEHTHBIX
PBIHKOB, METOAY JIHHCHHOTO NpPOrPaMMHUPOBAHUS B HPHMEHEHHH K MHKPOIKOHOMHUECKOH
TEOPUH, KPUTEPHIO ONTHMAJILHOTO POCTa, MPOrpaMMHUPOBAHUIO Pa3BUTHUs. ABTOP KOHLEHLIUK
«aHaNu3a BHJOB ACSITEILHOCTIY.

Kynmanc 6601 ynoctoen HoGeneBckoii npemun (coBMectHO ¢ Jleonnnom KantopoBudem)
3a BKJIaJ] B 00JI1aCTh PacIpeeleHusl PeCypcoB, B YaCTHOCTH 33 TEOPHIO OITHMAIBHOTO HCIOMb-
30BaHMs pecypcoB. PaboTa, 3a KOTOpyIo OblUIa NPHCYKACHA PEMHs, ObLIa MTOCBSILICHA aHATIN3Y
JIeATENbHOCTH, H3YICHUIO B3aHMOJCHCTBHS MEXKTy BXOIHBIMH U BBIXOJHBIMU JaHHBIMH IIPO-
H3BOZICTBA U UX CBSI3H C 9KOHOMUYECKOI 3(p(heKTHBHOCTHIO M IIEHAMU.

B 1942 r. nnst Hyxn BoeHHbIX BetoMcTB CLLA paspabGoTan MeToq OnTHMaIbHOrO pacrpe-
JIeTIeHHs] OTPaHUICHHBIX PECYPCOB MEXKIY KOHKYPHPYIOIIUMHU IOTPEOUTEISIME (T. H. 3a[a4a O
MapIpyrax).

Haxonern, BaskHOCTS cTathi Kynmanca (1942), B koTopoii ObLIO BEIBECHO pacIpeneacHIe
K03 duIneHTa HOoCTIeI0BaTENbHON Koppesiuuy, Obita npu3Hana JxonoM ¢oun Helimanom, u
MO3KEe OHA IOBJISIA HA ONTHMAIbHBIEC TECTHl Ha €AMHUYHBINA KOPEHb, IPEIoKeHHbIe J]xko-
HoM Jlenucom Capranom u Anokom bxaprasoii (1983).

Kypno Antyan Orrocten (28.8.1801-31.3.1877) — thpaniry3ckuii 9KOHOMHUCT, (HUIOCO( U
MaTeMaTHkK. PoJloHaYaNbHUK MaTeMaTHYECKOTO HalpaBJICHHs B IOJUTHYECKOH SKOHOMUM.

BrepBble IOCTPOMI U aHATUTUYECKU BHIPA3UI (QYHKIUIO CIpOca, MPUMEHHI e IpU pe-
[IEHUH 3aJ[a4d MaKCHMH3alM{ J0XOZa Ha PbIHKE HEOrpaHMYeHHOW KoHKypeHimu (1838).
BBens MOHATHE «KPUBHIX PEAKIMH», CO3[AN MOJIENb B3aHMOJACHCTBHUSA JBYX yYaCTHHKOB HA
PBIHKE OTHOTO TOBapa, MOTYYMBILIYIO Ha3BaHue ayononus KypHo. Okazain BiausHue Ha (HOpMu-
poBaHKe pyccKOro dSKoHOMHcTa-MaTeMaTrka B. K. JImutpuena.

ABTOp palboT MO TEOPUH IIAHCOB M BEpOSTHOCTEH, Teopun (yHKUMH, dumocodhun ucTo-
pun. OtrankuBasics oT punocopuu Y. Kanra, pa3BuBai MbICIB O TOM, YTO MOHSTHS HAYKH
HMEIOT B OOJbIIeH MM MEHBIIEH CTeIIeHH BEpOSTHOCTHEIN XapakTep. Paspaborannas KypHo
KOHLIETLUS CIy4alHOCTH KaK pe3yJbTaTa COBMECTHOIO ACHCTBUS MHOTHX, HE3aBUCHMBIX JPYyT
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OT Jpyra NnpH4uH OblIa BOCIPHHATA POCCHHCKOHM cTaTthcTHyeckod mkoioi (A. A. Uympos,
A. A. Mapxos, E. E. Coynkuif, H. C. UeTBepuxoB u ap.).

Kopen K. B 1963 r. Jluttin, Myptu, Cynnu u Kapen ucnosb3oBaiu o0ILy0 cXeMy METOza
JUIS PELICHUs 3aJa4l O KOMMHBOSUKEPE M Ha3BalM €r0 METOJAOM BeTBel M rpaHuil. TepmuH
Ilpl/l)l(l/IJICﬂ M B HACTOAILECC Bperl SABJISICTCA O6LLLellpl/lelTblM‘

Crennduka Metoqa BeTBEH M TPaHHI COCTOUT B MPEACTABICHHN MHOXXECTBA BAPUAHTOB
pelIeHust 3a1a4u B BUJIE CHELHAIBHOTO rpada, Ha3bIBaeMOro JEpeBOM, U HOCIEIYIONIeil opra-
HU3aIU{ HAMPABICHHOTO COKPAIIEHHOTrO Mepebopa BaApHAHTOB PEILICHUH HA 9TOM rpade s
BBISIBJICHHS OTITHMAJIEHOTO.

Jlazpanc FKozed Jlyn (25.01.1736 —10.04.1813) — dpaniry3ckuii MaTeEMaTHK, ACTPOHOM U
MEXAHUK MTalIbIHCKOro MpoucxoxkaeHus. Ynen Ipycckoit akanemun Hayk (1766—1787; uno-
CTpaHHbIi wieH B mepuon 1756-1766 u ¢ 1787 r.), [lapmkckoit akagemnn Hayk (¢ 1787 r., B
nepuon 1772-1787 — unoctpauHslii wien), [lerepOyprekoit akagemun Hayk (1776, nHocTpaH-
HBIH TIOYETHBIH WieH), JIOHI0HCKOTro KOoposeBckoro obmiecta (1791).

Hapsiny ¢ Ditnepom — kpynHeiimmii Mmarematuk X VIII Beka. OcoOeHHO mpociaBuiics uc-
KITIOUMTEIBHBIM MacTepPCTBOM B 001acTH OOOOIIEHHS M CHHTE3a HAKOIUIEHHOTO HAYYHOTO
Mareprana. Buéc orpoMHBIH BKIaa B MaTeMaTHYCCKUH aHAIM3, TEOPUIO UHCEN, B TCOPHIO
BEPOSITHOCTEH M YHCICHHBIE METO/IBI, CO3/1aJ1 BAPHALIOHHOE HCUHCIICHUE)

Tpynst Jlarpamka OTHOCSATCS K BapHAIMOHHOMY UCUHCIICHHIO, aHATUTHIECKOI U TEOPETH-
yeckoi MexaHuke. Onupasicb Ha pe3ysbTaThl, noiayueHHsle JI. DiinepoM, pa3paboTan oCHOB-
HBIC TIOHATUS BAPUAIOHHOTO HCYHUCICHUS U MPEUIOKII 00U aHATUTHISCKUH MeTox (Me-
TOJ Bapualuii) Ui pelleHus BapUalMOHHBIX 3aJa4. B pabore «AHammTH4YecKas MEXaHUKa»
(1788) Jlarpamk Hpu H3IOKEHHUM CTATUKH KCIIONH30BAal OOIIUN MOIXOX, SBILIOIIUHCS IO
CYIIECTBY MPHHIUIIOM BO3MOXXHBIX MEPEMEILCHHUI, a P U3JI0KEHUH AUHAMHUKH — COYCTAHUE
IIPUHIMIIA BO3MOXKHEIX IlepeMernenuil ¢ mpunmunoM JI’Amambepa (mpunmun /I'Amambepa —
Jlarpanxa). Jlarpamxk BBEN 0000IIEHHBIE KOOPAMHATEI ¥ IPHUAAT YPABHCHUSAM JABHXKCHHS (op-
My, Ha3BaHHYIO ero MMeHeM (ypaBHeHHs Jlarpamxka). Ilomydnn B 9acTHOM cilydae peIIcHHE
3amaun Tpéx Ten (1772). [Ipeanokui MeTo MOKCKa YCIOBHOIO IKCTpeMyMa (METO MHOXKH-
teneit Jlarpamxa, 1797).

Jlarparxy mpHHaAIEKAT TAKKE MCCICIOBAHKS 110 Pa3IMYHBIM BOIPOCAM MaTEMaTHYECKO-
ro aHanu3a (OCTaTOYHBIN wieH B popMyne Teitnopa, hopMyaa KOHEUHBIX MPUPAIIEHUH, TEO-
PHS YCIOBHBIX SKCTPEMYMOB), TCOPHH UUCEI, alIreOphl (TEOpHsl U IPUIOKEHUS HETIPEPHIBHBIX
Jpobeit), o auddepeHnanbHbIM ypaBHCHHAM (METO/] BAPUALIMK MTOCTOSHHBIX), 110 HHTEPIIO-
JIMPOBAHMIO, MaTeMaTHYECKOH KapTorpadum, acTpoHoMuu Hu mpodee. B 1790-x rr. Jlarpamx
BMmecte ¢ 1. Jlammacom, I'. MomkeM ¥ IpyrHMMH y4acTBOBaI B pa3pabOTKEe METPUYECKOU CH-
CTEMEI Mep.

Jlannac Tvep-Cumon (23.03.1749 — 05.03.1827) — ¢panuy3ckuii MareMaTiK, MEXaHHK,
¢$msuk u actponom, uieH IMapmwxckoit AH (1785), unen ®paniysckoit akagemun (1816), mo-
yérHbiii wieH IlerepOyprckoii AH (1802), unen JIOHZOHCKOrO KOPOJEBCKOrO OOILIECTBa
(1789). UzBecten pabotamu B 001aCTH HEOCCHON MEXaHUKH, HU(HepeHINATBHBIX YPABHEHHUH,
OJINH U3 CO3/1aTeNel TEOPUH BEPOSITHOCTEH.

Jlanmac BHEC CyIIECTBEHHBIH BKJIAJ B Pa3paO0TKy MaTeMaTHYECKUX METONOB aCTPOHOMHUH
1 QU3MKH, B TEOPHIO PAIOB U TeopHIO U depeHIIMaNbHbIX ypaBHEHHH, BBET MapoBbie (QyHK-
M B MaTeMaTHYCCKHU amlIapaT pelIeHHs CIENUaIbHBIX IpobieM Teopuu Tsarorenus. [lomy-
yenHoe Jlammacom muddepeHnuanbHoe ypaBHEHHE ¢ YaCTHBIMU MPOM3BOAHBIMU (ypaBHEHHE
Jlanmaca) npuMeHsieTcss B TCOPHH IOTCHIINANA, I ONUCAHUS SBICHUH TEIUIONPOBOIHOCTH, B
3JIEKTPOCTaTHKe U ruapoanHamuke. VimeHem Jlariaca Ha3BaH MHEHHbINH quddepeHnnanbHbli
oneparop (omeparop Jlamnaca). Buéc cymiecTBeHHbIH BKIaJ B Pa3BUTHE TCOPHU BEPOSTHO-
cTeil: mokasal mpocTeiyil BapHaHT IEHTPaIbHOI MpefeabHOH TeopeMsl (T. H. TeopeMa Mya-
Bpa — Jlamaca), momy4mi1 ABOIHOE 3KCIIOHEHIMATbHOE HEMPEPBIBHOE PaCIIpe/eIeHHE CITydai-
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HOW BenuuMHBbl (pacnpenenenue Jlamnaca), pa3Buil TEOpUIO OMIMOOK M METOJ HAaUMEHbLIMX
KBaJIpaToB, BBEN IpeoOpa3oBaHue, IepeBosmee GyHKINIO AeHCTBUTEIBHOTO IEPEMEHHOTO B
(YHKIMIO KOMIUIEKCHOTO IepeMeHHoro (mpeobpasoBanue Jlamnaca). Knaccuueckuit Tpyn
Jlanmaca «AHamUTHYECKass TEOPHs BEPOATHOCTEH» HM3[aBaliC TPIKABI IPH €ro XKU3HU — B
1812r., 1814 . u 1820 T.

Jlenz Cepx (19.05.1927-12.09.2005) — amepuKaHCKHII MaTE€MaTHK, YICH 3HAMEHHUTOM
rpynmsl «Hukonst Byp6akuy, uienHaunonansroi akagemun nayk CIIA (1985).

PaboTan B OCHOBHOM B 007acTH anreOpsl, TEOPHH UHCEN U aIreOpandeckol TeOMEeTpHH.
Takke U3BECTEH KaK BBIIAIOLIMIICS MEAAror — B 0COOCHHOCTH M3BECTCH YUeOHUK «Anrebpar
(1-e m3ganue 1965 r., pycckuit mepesog 1968 r.). B 1999 r. 3a cBon MHOTOYHCIICHHBIC KHUTH
10 MaTeMaTuKe ObLT HarpaxaeH npemueii Ctuna.

Jlummn JTxon arron Konant (1.p. 01.02.1928) — npodeccop urctuTyta B Maccauycer-
CKOM TEXHOJIOTHYECKOM MHCTUTYTE, Haubosee N3BECTEH CBOMMH PE3yJIbTaTaMHU B MCCIIEOBA-
HHE OTIepaIui.

Ero paHHue uccienoBaHusi B MCCIIEIOBAaHUE ONEPALM BKIIIOYAIH PEryJIMPOBaHUE CBETO-
dopa 1 npociaBuiIn ero, Koraa o chopmuposai 3akon Jlutriaa B 1961 r. B Hem rosopurcs:
«CpezHee KOIMYECTBO KIHMEHTOB B CHCTeME (B TEUEHHE HEKOTOPOrO MHTEpBaia) paBHO HX
cpenHeil CKOpOCTH MOCTYIJICHUS, YMHOXKEHHOH Ha MX CpeaHee BpeMs B cucteMe». bputo mo-
OaBieno cuezncteue: «CpenHee BpeMs B CHCTEME PaBHO CPeJHEMY BPEMEHH HAXOXICHHS B
o4epenH IUTIOC CpeaHee BpeMs, HeoOXOANMOE TSl MONy4eHHUs 00CIy)KuBaHus». JINTTII cuuTa-
eTcsl OCHOBAaTeNIeM MapKeTHHra HayKH, IpoBeds (yHIaMEHTANbHBIE UCCICIOBAHHS MOeNneit
MOBE/ICHUS MHAMBUYAILHOTO BBIOOPA, aJalTUBHOTO YIIPABJICHHUS PEKJIAMHBIMH PAacXOAaMH U
Mozienelt KOMIUIEKCa MapKeTHHTa UL yIaKOBAaHHBIX IOTPEOUTEIBCKUX TOBAPOB.

Ipemus Jxona [1. K. JIuTria npucyxaaercs eXeroaHo.

Maprosuy T"appu Makc (1.p. 24.8.1927) — amepHKaHCKHI YKOHOMHCT, mpodeccop (1963),
co3aTellb COBPEMEHHO mopTdenbHoi Teopuu. Ero moaxox 3akimoyasicst B TOM, 4TOOBI pac-
CMaTpUBaTh HHBECTUIIMOHHBIH MOPTQENb KaK HEIOCTHYIO CHCTEMY, TI€ KIIFOYEBBIM 3JIEMEHTOM
SBJISIETCsl OaJlaHC MEX/Y PUCKOM (CTaHAAPTHOE OTKJIOHEHHE CIIYXKUT MEPOi prcKa) U oxkujae-
MOU JIOXOJHOCTBIO (MaTEeMaTHYECKOE OXKUIAHME SBIISICTCS aHAJIOTOM OXKHIAEMOH TOXOIHO-
cTH). OTH uzen ObUIM BIIEpBbIC OMYOIMKOBaHBI B ero craThe «Brpibop moprdemsi» B 1952 1. B
9T0i1 pabdote I'. MapkoBuIl BBen KOHIENIUIO 3)(EeKTUBHOTO ()pOHTA — KPUBOI, KOTOpast MOKa-
3bIBACT ONTHMAIILHOE COOTHOLICHUE MEXTy PUCKOM U JIOXOMHOCTBIO JUIS Pa3IM4HBIX KOMOU-
Halui aKTUBOB.

Pa6oTel MapkoBHUIIa TOCBSIIEHBl TAKXKe HCCICIOBAHHIO MPOOIEM HHBECTUNUH, ONTHMH-
3al1M, JMHEHHOTO U HEJIMHEHHOro NpOrpaMMHUpPOBAHUs, METOLY KBAJAPaTHYHOIO IPOrpaMMHU-
POBaHUA IIPU aHAIN3E MOPTQEIbHBIX HHBECTUIUH. MapKoBHI[ y4acTBOBAT B pa3paboTKe Tex-
HHUKU Pa3peXEeHHBIX MaTPHI] — B paMKax pabOThl HaJ CO3IaHHEM MHOTOOTPACIEBBIX MOENei
aHanu3a MPOMBIIUICHHOW EeATEeIbHOCTH, CIOXKHOCTh KOTOPBIX IIPEBHIMIANa BO3MOXKHOCTU
BBIYUCIIUTENBHON TEXHUKH TOTO BPEMEHHU M MOTPeOOBaa MOMCKA HOBBIX TEXHHYECCKHX MPUE-
MoB. Co3zatens s3bIka IporpaMMupoBaHUs « CHMCKPUIIT» UL KOMIIBIOTEPHOTO aHAIIH3a dKO-
HOMHUYECKHUX MOJIENEH.

CosmectHo ¢ M. Muiiepom u V. Illapriom B 1990 r. moxyuun HoGeneBckyro npemuro.

Mopzenuimepn Ockap (24.1.1902 — 26.7.1977) — aMepUKaHCKHUI MaTEMaTUK U SKOHOMUCT
HEMEIKOTO TPOUCXOXKICHUs, XokTop Hayk (1925), mpodeccop (1935), OblT COBETHHKOM
HanronansHoro 6anka ABcTpud. {upekTop ABCTPHIICKOrO MHCTUTYTA MO M3YYCHHIO YKOHO-
Mudeckux nukiios (1931-1938).

Bb1 yBOJIEH Moce aHIuoca U npuHsuT npemioxkenue k. pon Helimana paborats B UH-
CTUTYTE MEPCICKTUBHBIX HccieaoBaHuil B IIpWHCTOHE, Iie HANLIM NpUCTaHWINe A. DHH-
wreitH, K. I'énens u apyrue smurpantsl U3 EBporms! meproa HanucTCKoi sxcnancuu. Bmecte
¢ Heiimanom ony6nukoBan kuury «Teopus urp u sxoHomuueckoe mosenaeHue» (1944), oka-
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3aBILYIO MOIIHOE BJIUSHUE Ha PAa3BUTHE MAaTeMaTHYECKOro alapaTa MHKPOIKOHOMHKH (pabo-
o1 K. JIx. Oppoy, dx. Jeopé, Tx. @. Homa u ap.). B 1950-1970-x rr. kak mareMaTuk-
9KOHOMHCT aKTMBHO Y4YacTBOBal B OCYLIECTBIEHMM BOEHHBIX M KOCMMYECKHX HpOIrpamMM
CIIA. 3annmancs pa3paboTKON pa3INIHBIX aCIEKTOB SKOHOMHYECKOTO IPOTHO3HPOBAHHSL.

Kymma Maprun Bunsrensm (03.11.1867-25.12.1944) — nemenkuii MareMaTuk, npogec-
cop (1911).

SIBnsieTcsi COaBTOPOM M3BECTHOTO ceMelcTBa METOJ0B NPHOIMKEHHOIO HHTErPUPOBAHUS
OOBIKHOBEHHBIX [ depeHInaIbHbIX ypaBHeHui (MeTon0B PyHre — KyTTor).

B 1901 r. pazpaboTan H3BECTHOE CEMEUCTBO METOAOB PHOIMIKEHHOTO PEIICHUS OOBIKHO-
BEHHBIX JU(M(EpeHIIHATbHBIX YPAaBHEHHHN U UX CHCTEM.

Heiiman Jxon ¢on — (28.12.1903-08.2.1957), amepuKaHCKHI MaTeMaTHK U (DU3MK, Clie-
JIABIINH BaXKHBIH BKJIAJ B KBAHTOBYIO (PU3HKY, KBAHTOBYIO JIOTHKY, (DYHKIIMOHAIBHBII aHAIN3,
TEOPUIO MHOXECTB, HH(DOPMATHKY, SKOHOMHKY U IPYrUe OTPaCcIIH HAyKH.

Heiiman BHEC CyILIeCTBEHHBI BKIIQJ B pa3sBUTHE MHOTHX oOyiacTeil MaTeMaTuku. Emy
MIPUHAJUIEKAT UCCIIEIOBAHHS 110 AKCHOMAaTU4ECKOH TEOPHH MHOXKECTB, MATEMaTUYECKOM JIOTH-
K€ U TCOPHM TOMOIOrMYecKuX rpymi. OCHOBHbIC TPYIbl MO (DYHKIHOHATBHOMY aHAIU3y —
n3ydal, B 9aCTHOCTH, alreOphl OepaTopoB B IMILOEPTOBOM IIPOCTPAHCTBE, BOIIPOCHL, CBSI3aH-
HBIE C IPrOJIMIECKOI TCOpHEH, M MPUMEHEHUs (DYHKIMOHAIBHOTO aHAJIM3a B KBAHTOBOW MeXa-
HIHKE.

HHurtepecsl HeliMana ObLIH CBsI3aHBI TaK)Ke ¢ Teopuei urp; B 1928 r. oH ycTaHOBUII Teope-
My O MHHMMAaKce, CTaBIIIyI0 OCHOBOI dToi Teopuu. B mocneanue roasl xu3Hu nHTepecs Heil-
MaHa OBbUIM CBSI3aHBI INIABHBIM 00pa3oM C TE€OpHeH aBTOMATOB M TEOPETHYECKHMMH OCHOBaMH
paspabotku OBM. B 1945 r. Heiiman cdopMynupoBa OCHOBHBIC MPUHLMUIIBI TOCTPOCHUS U
(dyHkpronupoBanus (apxutekrypy) OBM (1. H. npunnmnsl Gon Heiimana): 9BM moinkHa
paboTaTh B JBOMYHON CHCTEME CUHCICHHS U OBITH DIEKTPOHHOIH; COCTOSTH M3 apudMeTHde-
CKOTO YCTPOWCTBA M YCTPOWCTBA YNpaBJICHHs (COBPEMEHHBIH MPOLIECCOP), YCTPOICTB BBOJA-
BBIBOJIA M IaMATH; MAIIMHHAs IPOrpaMMa BMecTe ¢ 0OpabaThIBaeMBIMH JaHHBIMH JOJDKHA
XPaHUTBCS B 3aTIOMUHAIOIIEM YCTPOHCTBE (ITAMATH), TOCKOJIBKY 3TO MO3BOJIMUT U3MEHSTH MPO-
rpaMMy B XOJ€ €€ BBIIOITHEHHS.

Hemuunoe Bacummii Cepreesuy — (02.[14]01.1894-05.11.1964) — coBeTcKuii SKOHOMHCT,
CTAaTHUCTHUK, OJWH U3 OCHOBOIOJIO)KHHKOB HKOHOMHKO-MAaTEMaTHYECKOrO HANpaBICHHS COBET-
cKkoil sKoHOMH4eckoi Hayku. Jlaypear Crammuckoil u Jlemmnckoil mpemuii. Akamgemux AH
CCCP (30.11.1946), akanemux BACXHWJI (1948), akanemux AH Benopycckoit CCP (1940).
JlokTtop sxoHOMHIYecKux Hayk (1935), mpodeccop (1928).

PaboThl B 0067aCTH TEOPHH U TIPAKTHKH CTATHCTUKU (BOIPOCHI COLUAIBHOMH U SKOHOMHUYE-
CKOH CTPYKTYpHl OOIIecTBa, BOIPOCHI TEOPUH CTAaTHCTHYECKOrO HaOIIoeHHs, pa3paboTka
METOJI0B 0OBEKTUBHOTO M3MEPEHHMS M aHAJIN3a MAaCCOBBIX XO3SHCTBEHHBIX ABICHUH), TpoOIEeM
Pa3BUTHUS IPOU3BOACTBEHHBIX CHJI U CTPYKTYPHI OOIIECTBEHHOTO IPOU3BOJICTBA, METOJOIOTUH
H3yYeHHUs NPOM3BOAUTENBLHOCTU TPYZAA, pa3paboTKu Mojeseil MIaHOBOIo XO3sHCTBA, YKOHO-
MHYECKOH OICHKH.

ITepBble Teopernyeckne pabOTHI KacaauCh M3YYECHHS KIACCOBOM CTPYKTYPhI COBETCKOI
nepesHu B 20-x IT. B pabore «CtpykTypa xie6HOro nponsBoacTsa» (1928) 6bumm mocTpoeHs!
xie6odypaskHble OaaHChl JUIS MPEAPEBONIONMOHHOTO BPEMEHH W MCUYHCIICHBI pa3Mephl BHE-
JIEPEBEHCKOr0 TOBapHOro xueda it 1926-1927 rr., paccMaTpuBaIiCh MPHYUHBI HEIOCTaTKA
TOBapHOTO 3epHa B CTPaHe.

B 1927 u 1928 rr. xnaccudukanus xossiicts B.C. HemunnoBa Obla moIokeHa B OCHOBY
JIBYX CIIELHaNbHbIX, UM K€ OPraHU30BAHHBIX, THE3JI0BBIX JUHAMMYECKUX IEPENucel ceabeKo-
ro xo3siicta. I[lox ero pyxoBoxctBoMm B 1929-1931 rr. 6bUIM Mpou3BeeHb! HEPBbIC CILIOLI-
HBIE OOCJIENOBaHUS COBXO30B U KOJIXO30B. ABTOP METOJAa HMHCTPYMCHTAIBHOTO H3MEPEHHUS
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YPOXKalHOCTH MyTEM HEOOJBIIOrO 4Yucia BBIOOPOYHBIX NMPOO — «METPOBOK» (IUIOIIAIBIO B
1 M?), CMEHUBIIIETO MIPUEMBI CYOBEKTUBHON OIIEHKU YPOXKaHHOCTH.

Astop cxembl HemunnoBa — IleperyoBa B MaTeMaTHYeCKOil CTaTHCTHKE, pa3BUBABILIEH
HJII0 OPTOTOHAIBHEIX HOMHHOMOB UeObéBa.

Kak npencenatens CoBeTa 110 M3YYEHHIO MPOM3BOIMUTENBHBIX CHII Pa3paboTai BOMPOCHI
CTPOHTENHCTBA IPOMBIIIICHHBIX, YTONbHO-METATyPrHIeCKHX, 0a3 U THAPOY3IOB B BEPXOBHE
Enmuces, B Gacceline AMypa, paccMaTpuBast UX KakK LEHTPBI OyAyIIMX KPYIMHBIX OOLIEXO03si-
CTBEHHBIX KOMIIJIGKCOB.

ITapannenbHO CepUM SKCIEIUIMOHHBIX O0CICAOBaHHI BOSHHMKACT DsJ NMPUHLIUITHAIBHO
HOBBIX TEOPETHYECKUX PabOT: 0 Pa3BUTHU IMPOU3BOJUTEIBHBIX CHII CETbCKOTO XO3SHCTBA IPH
coumanmme (1953), 0 KpuTepusix pa3MelIeHHs KyJIbTyp W OTpacieii »kuBoTHOBoACTBa (1947)
1 YKOHOMHYECKHX BOIPOCAX PA3BUTHS KUBOTHOBOACTBA (1955), o cnenmanu3anuy Ipou3Boa-
CTBa MPH MEPCIICKTHBHOM pa3MELICHUH CebCKOro xo3siicTa (1957), o mepcrnekTuBax pa3Bu-
TSI IPOU3BOAUTENBHBIX crl Cubupu u Ypana (1956, 1958); «Teoperuueckue BOIPOCH palu-
OHAJIBHOTO Pa3MELICHHS IPOU3BOIUTENBHBIX cHiDy (1961).

OIMH U3 OCHOBOIOJOXHHUKOB KOHOMHKO-MaTEMAaTHYECKOIO HAIPABICHHUS OTCYECTBEH-
HOH sKoHOMHYecKol Haykd. ONUH U3 IEPBBIX MOCTABMWII U PEIIMI TEOPETHUECKHE BOIPOCHI
SKOHOMUYECKON KMOEPHETHKH, SKOHOMETPHH, IPUMEHEHHS METOI0B MAaTEMaTH4ECKOTo MOJIe-
JHUPOBAHMS W BHYHUCIHTENPHOH TEXHUKH B DKOHOMHYECKHX HCCIIENOBAHHAX (MOHOrpadus
«OKOHOMUKO-MaTeMaTH4YeCKHE METOIbl M MOJEIHN»), Pa3padoTal MOJEIH paCIIMPEHHOTO
BOCIIPOH3BOJICTBA, CTATUCTHIECKYIO MOZIENIb OOLIECTBCHHOTO PAa3IeNeHNUs TPyIa.

B xonue 1957 r. opranusoBan mnepByto B crpane JlabopaTopuio mo MpUMEHEHHIO CTaTH-
CTHYECKUX H MaTEMAaTHIECKHX METOJOB B YKOHOMUYECKHUX HCCIIEIOBAHUIX U IUIAHUPOBAHUH B
Cubupckom otnenennn AH CCCP, kortopas BrocieacTBuu Obula nepeBeneHa B MOCKBY.
B 1958 r. yuactBoBan B coBermannu Akagemun Hayk CCCP it KOOpIMHAIIMN MCCIIETIOBaHHH.
Ha nepBom Bcecoro3HOM coBeIaHUH O TIPUMEHEHNH MAaTeMaTHYECKHX METO/IOB B SKOHOMHYE-
CKHX HCCJICOBAHUAX U INIAaHUPOBAHHY BEICTYIHI (ampens 1960) ¢ mporpaMMHBIM IICHAPHEIM
BBICTYILUICHHEM, a TaKxke ¢ JJokIanoM «TeopeTnueckue BONPOChl MEXOTPACIEBOTO i MEXPETU-
OHANBHOTO OalaHca MPOHM3BOACTBA M PACIpeNeleHus MPOAYKIUH HapOTHOTO XO3fiCTBa» B
OJTHOM M3 CEeKLHH.

Bosrnaun Hayunerii coBeT 0 MPUMEHEHUIO MaTEMAaTHIECKHX METOIOB H JIICKTPOHHON
BBIYUCIHUTENIFHON TEXHUKH B DKOHOMHYECKHX HCCICIOBAHHAX M IUIAHUPOBAHUH, HECKOIBKO
H03KE — CEKIMI0 SKOHOMHYECKOH KnbepHeTnkn HaydHoro coBera 1o KOMILIEKCHOH mpodieme
«Kubepueruxay, a B Hos6pe 1961 r. — Hayunslii coBeT o koMIueKcHo# npobneme «Hayuansre
OCHOBBI IJTAHUPOBAHUS ¥ OpraHu3aluuy odmectBeHHoro npoussoactsay AH CCCP.

B 1962-1963 rr. BTOpOil 3 HA3BaHHBIX COBETOB CTAI PYKOBOAUTH PaOOTON BOCHMH Y-
I'MX Hay4HbIX coBeToB Akanemuu Hayk CCCP: mo 3¢)(eKTHBHOCTH KalmUTAJIBHBIX BIOXKCHUIH,
10 poOaeMaM IIeHOOOpa30BaHuUs, 10 Pa3MEIICHUIO IPOM3BOJUTENBHEIX CHII, II0 YKOHOMUYE-
CKUM Ipo0iieMaM XMMH3AIMH HApOAHOro xo3sicTBa u ap. B 1963 r. paspocuiasics gabopato-
pus B. C. HemunHoBa mociie IpuCOeINHEHHS K Hell TPEX IPYTUX aHAJIOTUYHBIX JIAOOpaTOpui
AH CCCP u Tlocmmana CCCP, Obuta npeoOpazoBana B LleHTpanbHbI IKOHOMHKO-
Martemartmdeckuit nHCTUTYT (LIOMMU) Axagemun nayk CCCP.

ITox ero pykoBOACTBOM ObLIH BO30OHOBIIEHBI MpepBaHHbIe ¢ 1920-X IT. pabOTHI MO MEX-
oTpacieBoMy Oamancy. Pa6orer HemunHOBa oka3any BIHSHHE Ha Pa3BUTHE KOHIECIIWH ILIa-
HOBOTO IIEHOOOPA30BaHUs.

Hosoowcunos Buxrop Banenruxosnu (15[27].10.1892-15.08.1970) — coBeTckwmii 3KOHO-
MHCT, OJMH U3 JIHJEPOB SJKOHOMUKO-MaTEMAaTHUECKOIO HaIpaBieHHs. JJOKTOp S5KOHOMHYECKHX
Hayk (1943), mpodeccop (1937). 3acayxennsiit nesrens Hayku PCOCP (1957), naypeat Jle-
HUHCKO# mpemun (1965).
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https://ru.wikipedia.org/wiki/%D0%AD%D0%92%D0%9C
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https://ru.wikipedia.org/wiki/%D0%A6%D0%B5%D0%BD%D1%82%D1%80%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%B9_%D1%8D%D0%BA%D0%BE%D0%BD%D0%BE%D0%BC%D0%B8%D0%BA%D0%BE-%D0%BC%D0%B0%D1%82%D0%B5%D0%BC%D0%B0%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B9_%D0%B8%D0%BD%D1%81%D1%82%D0%B8%D1%82%D1%83%D1%82
https://ru.wikipedia.org/wiki/%D0%A6%D0%B5%D0%BD%D1%82%D1%80%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%B9_%D1%8D%D0%BA%D0%BE%D0%BD%D0%BE%D0%BC%D0%B8%D0%BA%D0%BE-%D0%BC%D0%B0%D1%82%D0%B5%D0%BC%D0%B0%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B9_%D0%B8%D0%BD%D1%81%D1%82%D0%B8%D1%82%D1%83%D1%82
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https://ru.wikipedia.org/wiki/%D0%9C%D0%B5%D0%B6%D0%BE%D1%82%D1%80%D0%B0%D1%81%D0%BB%D0%B5%D0%B2%D0%BE%D0%B9_%D0%B1%D0%B0%D0%BB%D0%B0%D0%BD%D1%81
https://ru.wikipedia.org/wiki/%D0%A6%D0%B5%D0%BD%D0%BE%D0%BE%D0%B1%D1%80%D0%B0%D0%B7%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/27_%D0%BE%D0%BA%D1%82%D1%8F%D0%B1%D1%80%D1%8F
https://ru.wikipedia.org/wiki/27_%D0%BE%D0%BA%D1%82%D1%8F%D0%B1%D1%80%D1%8F
https://ru.wikipedia.org/wiki/%D0%97%D0%B0%D1%81%D0%BB%D1%83%D0%B6%D0%B5%D0%BD%D0%BD%D1%8B%D0%B9_%D0%B4%D0%B5%D1%8F%D1%82%D0%B5%D0%BB%D1%8C_%D0%BD%D0%B0%D1%83%D0%BA%D0%B8_%D0%A0%D0%A1%D0%A4%D0%A1%D0%A0
https://ru.wikipedia.org/wiki/%D0%9B%D0%B5%D0%BD%D0%B8%D0%BD%D1%81%D0%BA%D0%B0%D1%8F_%D0%BF%D1%80%D0%B5%D0%BC%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%9B%D0%B5%D0%BD%D0%B8%D0%BD%D1%81%D0%BA%D0%B0%D1%8F_%D0%BF%D1%80%D0%B5%D0%BC%D0%B8%D1%8F

Hccnenosan npobiaeMbl TEOPHU U METOJOJIOTHH PAcueTOB SKOHOMHYECKOH 3((eKTHBHO-
CTH B HapoOmHOM Xo3siicTBe. [IpHMeHST Ha NpaKTUKEe CBOM 3HAHMS U PEMICHUS 3a4aqd
HaXOXKACHHUs 00mLIero Makcumyma 3(@eKra OT KallMTAIOBIOKECHUH COLUATUCTHYECKOTO XO-
39UCTBA.

OcHOBHOI Mpo0seMoli 3KOHOMHUECKHUX HccienoBaHuii B. B. HoBoxwuinos cuuran npo-
OnmeMy H3MepeHHs 3aTpaT M UX Pe3yNbTaToOB. YUSHBIH BHEC 3HAUUMBIH BKIAX B Pa3pabOTKy
KOHLIETIIIUN S5KOHOMHYECKOH pedopMBI.

B. B. HoBoxku10B pa3zpaboTa TEOPUIO OLCHKH XO3IHCTBEHHON AEATEIbHOCTH, 000CHOBAI
HOJXOJ K IIEHOOOPa30BaHHUIO, HcCIenoBal 3(P(EKTUBHOCTh HHBECTHIMH B HOBYIO TECXHHUKY,
000TaTHII TEOPUIO IKOHOMHYECKOH KHOSPHETHKH.

OcHoBHble Tpy bl HOBOXHIIOBAa OTHOCATCS K 00/IaCTH CTATUCTHKHU, SKOHOMHKH, MPOMBILI-
JICHHOCTH, ONITHMAJIFHOTO IJIAHUPOBAHUS U CBA3aHBI C COU3MEPEHHEM 3aTpaT U Pe3ylIbTaToB B
HapOJHOM Xo3sicTBe. B cBonx pabotax HoBoXHIIOB, IPUMEHS S5KOHOMHKO-MaTeMaTHYECKUE
METOJBI, A0Ka3bIBaT HEOOXOAUMOCTH IIPU PacdéTe HAPOMHO-XO3SIHCTBEHHBIX H3JCPXKEK YdH-
TBHIBATh 3aTPAThl M 110 OOPATHBIM CBA3SIM, MCIIONB3Ys JUIS 3TOr0 HOPMATUBBI 3(D(PEKTHBHOCTH
pecypcoB. MM Obli1a pa3paboTaHa MoJieNb ONTUMAIBHOTO MCIIONB30BAHMS BCEX PECYPCOB MPO-
H3BOZCTBA M PACCMOTPEHA IpoOIeMa OHMPEEIeHUs] ONTHMATLHOTO COOTHOMICHUS KaIlHTaIo-
BJIOXKCHHIT M TIOTPEOIICHNS, IPU KOTOPOM JIOCTHTaeTCsl MAKCHMAJIBHBIA TEMIT POCTa ITPOU3BO-
JUTETbHOCTH TPYIa.

How (mnanmmit) Txon @op6oe (13.6.1928-23.5.2015) — ameprKaHCKHI MaTeMAaTHK, JOK-
Top ¢unocoduu (1950), paborasiuii B obnactu Teopuu urp, quddepeHnranbHON TeOMEeTPUR
U U3Yy4YEHHs ypaBHEHHMH B YaCTHBIX NMPOU3BOAHBIX. Ero Teopuu MMPOKO HCIOIB3YIOTCS B 3KO-
HOMUKE.

IIpoananu3upoBan JMHAMHMKY YIpo3 W JEHCTBHH Cpeiu KOHKYPEHTOB, XapaKTEPHCTUKY
CHUTyallH, BO3HHUKAIOIIEH MpU pealn3allid BCeMU yJaCTHHKAMH UIPHI UICAIBHOU CTPATErUH,
YTO NPUBOJUT K CO3JAHUIO YCTOMYMBOTrO paBHOBecHs («paBHOBecue Homax). Teopust Hama
IIMPOKO IPHMEHSETCs] B OM3HEC-CTPaTerHsX U BO MHOTHMX DKOHOMHYECKHX cuTyarmsx. [Ipu-
3HaHue 3acayr Hamra cBa3aHo, Ipesk/ie BCero, ¢ ero pa3padoTKaMu B TEOPHHU UTP.

EMy Taroke IpHHAIIEKUT UJes HCIONb30BaTh B KPUNTOrpapuu TEOPUIO CIOKHOCTU BEI-
YHCJIEHHH.

C 1951 r. Hom pabotan 3aHuMacs anredbpandeckoil reoMeTpHel U TeopHeil pHMaHOBBIX
MHOroobpasuit. B 1950-1954 rr. m3y4an BOIPOCH HNPHMEHEHHS TEOPUHM HIP K BOCHHOI U
JTUILIOMATHYECKOM CTpaTeruy.

Momyunn Hobenesckyio mpemuio (1994; cosmectao ¢ P. 3emsrenom u k. Xapcaunm),
npemuto JIx. pou Heiimana (1978).

Tapemo Bumbsdpeno @enepuro damaco (15.07.1848-19.08.1923) — uranbsHCKHHA HEHKeE-
Hep, PKOHOMHKCT M coruosnor. OuH U3 OCHOBOINOJIOKHUKOB MIUTUCTCKON conuonoruu. Kpu-
THK JEeMOKPAaTHH M MapKcH3Ma. B paMkax TeopHu BepOSTHOCTEH pa3padoTan BIOCIEACTBUH
Ha3BaHHYIO €ro uMeHeM Teoputo Ilapero-pacnpesneneHus, B paMKax 3KOHOMHKH — IIOHSTHE
a¢pdextuBHocTH No [lapeTo (cocTosiHME CUCTEMBI, IPH KOTOPOM HH OJIMH IOKa3aTelb HE MO-
JKET OBITh YIy4IleH 0e3 YXyALICHUs IPYroro), B paMKax COL[HOJIOTHH — KOHLETIIHIO [IUPKYJIIS-
I[HHX JJIHT.

Ionstue s3¢dexTnBHOCTH N0 [TapeTo nprMeHseTCs HE TOIBKO B MapXKUHAINCTCKOH 3KO-
HOMHUKE, HO M B HIDKCHCPHOM JIeNle U HCCIEeIOBAaHMAX OHOJOrmueckux mporeccos. [Tapeto-
pacnpesielieHle — 9TO AByXIapaMeTpUUecKoe CeMEHCTBO aOCOIIOTHO HENPEPHIBHBIX pacipese-
JICHHH, SBIAIOMUXCS CTeHeHHBIMA. CaM MBICIUTENb IPUMEHSII 9TO paclpeeleHue I aHa-
nM3a G1arocoCTOSIHUSA — B YAaCTHOCTH, A/l 0OOCHOBAHUS TIPaBUIIa, COTNIACHO KoTopomy 20 %
nonyisiuu Biazgeer 80 % Gorarcrsa (1964). [loMUMO SKOHOMUKH, OHO TAKKe HUCIOJIb3YeTCs B
JIMHTBHCTHKE, TJIe U3BECTHO Kak 3akoH Llumda — 3akoHOMEpHOCTb pacHpefeneHs 4acTOTHO-
CTH CJIOB €CTECTBEHHOTO SI3BIKA.
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https://bigenc.ru/c/izderzhki-v-ekonomike-a6f3ac
https://bigenc.ru/c/investitsii-v-ekonomike-b4ad05
https://bigenc.ru/c/investitsii-v-ekonomike-b4ad05
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https://bigenc.ru/c/nobelevskaia-premiia-abf1cb
https://bigenc.ru/c/zel-ten-reinkhard-a02d8d
https://bigenc.ru/c/kharsani-dzhon-04b8bd
https://bigenc.ru/c/neiman-dzhon-fon-ff7cd7
https://ru.wikipedia.org/wiki/%D0%98%D0%BD%D0%B6%D0%B5%D0%BD%D0%B5%D1%80
https://ru.wikipedia.org/wiki/%D0%98%D0%BD%D0%B6%D0%B5%D0%BD%D0%B5%D1%80
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https://bigenc.ru/c/elitizm-ff34b5
https://bigenc.ru/c/marksizm-72bc51
https://bigenc.ru/c/teoriia-veroiatnostei-e4737e
https://bigenc.ru/c/effektivnost-po-pareto-7921b2
https://bigenc.ru/c/elita-v-sotsiologii-2a78da
https://bigenc.ru/b/cours-deconomie-politique-be55c0?page=1
https://bigenc.ru/c/pravilo-tsipfa-5c5213

OxoHomuueckue uzen Ilapeto craam NpopomKeHUEM «MapKMHATUCTCKONH PEBOIIOLUN,
Hauatoii JI. Banaepacom, K. Menrepom u V. JlxxeBoncom. Konuenuun ITapero-pacnpenenenus
u >ddexTrBHOCTH IO [lapeTo He yTpaTHIN aKTyalbHOCTH M aKTHBHO IPHMEHSIOTCS B TEOpe-
THUYECKON YIKOHOMHUKE.

Ilyaccon Cumeon [lenn (21.06.1781-25.04.1840) — ¢paniysckuii GU3MK U MaTeMaTuK,
npocdeccop (1806), unen INapmkckoii akanemun Hayk (1812), nHOCTpaHHSIH wieH JIoHKOHCKO-
ro koposeBckoro obmectsa (1818), nnoctpaunslil mouéTHbI wieH [lerepOyprekoit akageMun
nayk (1826).

Ero ums yBeKoBeueHO B Ha3BaHMAX MHOTHX HAyYHBIX TEpMUHOB: Ko3(duiment ITyacco-
Ha, ypaBHeHue [lyaccona, unterpan Ilyaccona, ¢popmyna cymmupoBanus [lyaccona, Teopema
ITyaccona, pacnpenenenue Ilyaccona m MHorux apyrux. Yncno Hayuslx Tpyno Ilyaccona
npeBocxoaut 300. OHM OTHOCATCS K Pa3HBIM 00JIaCTSM YHCTOI MaTeMAaTHKH, MaTEMaTH4ECKOi
¢u3uky, TeopeTHuecKoil u HebecHoN MexaHHuKH. [IyaccoHy MpHHaIeKaT BaXKHBIC Pe3yIbTaThl
B 00macty auddepeHnnanbHOro U HHTETPaIbHOTO HCUUCICHUS, TCOPHU BEPOSTHOCTH.

Pabun Muxasns O3ép (1. p. 01.09.1931) — uspaunsckuii yuéHslii B 06JaCTH TEOPHHU BBI-
YHUCIIUTENBHBIX cHcTeM, MaTeMaTuK. CoBMecTHO ¢ J/lana CKOTTOM BBE HMOHATHE HENETEPMH-
HHPOBAHHBIX KOHEYHBIX ABTOMATOB, KOTOpPBIC SBIIOTCS KIIOUEBBIM IIOHATHEM B TEOPHU
CJI0)KHOCTH BBIYHCIICHHIA.

B 1969 r. Pabun 0606mmn TeopeMy broxu Ha ciydait 6onee oqHOH GYHKIUU CIEA0BaHUS,
4yeM I10Ka3aJl Pa3pelIuMOCTh COOTBETCTBYIOIIEH TEOpHU BTOpPOro mopsiaka. B Xxozme BeneHus
JI0Ka3aTeNbCTBA OH JOKA3all IETePMHHHPOBAHHOCTh UTP HA YETHOCTS.

B 1975 r. I'apu Muuieppa3pabotai HOBBIH TECT MPOCTOTHI, KOTOPBIH ObUT MOAUDUIIMPO-
BaH Pabunom B 1980 r. Tect Munepa — Pabuna — BepOsSTHOCTHBII TOIMHOMHUATIBHBIA aro-
PHUTM, CTIOCOOHBIH O4eHb 3(P(HEKTUBHO, HO C HEHYJICBOIl BEPOSTHOCTBIO OIIMOKH, TPOBEPUTH
YHCII0 Ha IPOCTOTy. UeThIpe rofa ciycTs, Maiikn Pabun pa3paboran mepByio acCHMMETpHU-
HYI0 KPHITOCHUCTEMY, CIIOKHOCTh B3JIOMa KOTOPOH CpaBHMMa C NpoOiemoil (hakTopu3aryu
LeTBIX YUCEIL

B 1981 r. Pabun u300pén mpoTOKON Hepefadl JaHHBIX ¢ 3a0bIBAHHEM — HAA&KHYIO TEX-
HHKY Iepefadn HHGOPMAIHY, IPH KOTOPOH OTIPABUTENb HE IOIydaeT MOATBEPKICHHS TOTO,
JIOLLLIO JTU coobrenue ao nonydatens. B 1987 r., Bmecte ¢ Puuapnom Kapnowm, Pabun paspa-
00TaJ 3HaMEHUTHIH arOPUTM HOHCKa 00pasia (IOICTPOKH) B CTPOKE.

Caamu Tomac Jlopu (18.07.1926-14.08.2017) — amepukaHCKuii MaTeMaTuK, 4ieH Harpo-
HaJbHOI HKeHepHo# akanemuun CILIA (2005), aBTop «Mertona aHanu3a HepapXxuii» — TEXHO-
JIOTHY NPHUHATHUS PEHICHUH Ha OCHOBE MAaTEMAaTHUYECKHX PACUETOB U HCIOIb30BAHHS METOIA
HONAapHBIX cpaBHEHHH. OCHOBHBIE TPYIbl OTHOCATCA K TEOPHM rpadoB, TEOPUH MAacCOBOTO
00CTyXMBaHUS, ONTUMU3ALUY U IIPUIOKSHISM MaTEMAaTHKHU K CIIEHaIbHBIM BOIIPOCAM.

OH sBIIsieTCA U300peTaTeNieM, apXUTEKTOPOM M ITaBHBIM TEOPETUKOM MPOLECCAa aHAIUTH-
geckoil mepapxuu (ITAM) — cucTeMsl NPUHATHS PEIICHHUH, UCHOIb3YEeMOH Ui KPYIIHOMAC-
mTabHOro, MHOTOCTOPOHHETO, MHOTOKPUTEPHAIBHOIO aHajIM3a PElIeHui, a Takxke mpolecca
ananmutudeckoil cetu (ITAC) — ero 0000meHns [l pemIeHuil ¢ 3aBHCUMOCTBIO H 0OpaTHOU
cBs3bl0. To3xke oH 00001 Matematuky [TAC no mpouecca neiiponsoit cetu (ITHC) ¢ mpu-
MEHEHHEM K HeHpOHHOMY BO30YKIEHHIO H CHHTE3Y, HO HU OJUH U3 HUX HE CTal TAKUM IOIy-
JspHbIM, Kak [TAW.

Om BHEC BKIAA B 00JIACTH HCCIICHOBAHMS ONepanuil (IapaMeTpHuecKoe JIMHEHHOe Ipo-
IpaMMUPOBAHKE, SMHIEMHH U PAacIPOCTPaHEHUE OMOJIOTUYECKHX areHTOB, TEOPHS MACCOBOIO
00CTy)XMBaHUS U NOBEJCHUCCKas MATeMaTHKa B CBA3U C ONEpallMsIMH), KOHTPOJISL HaJl BOOPY-
JKEHUSIMU U Pa30pyKEHUs], a TAK)Ke FOPOCKOT0 MIaHUPOBAHHS.

B cooTBeTCTBHMM CO CBOMM JaBHMM HHTEPECOM K MHpPY M Pa3pCLICHHIO KOH(IHKTOB B
1983 r. Caatu mpemnoxui co3naTs MexayHapOAHBIH HEHTP MO pa3pelIeHuI0 KOH(IUKTOB, y
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KOTOPOro ObLTH ObI (pHIIHANIbI BO MHOTHX CTpPaHaX M B KOTOPOM paboTaiu Obl JUIIIOMATHl HA
MICHCHY, TIEPETOBOPIIUKY U KOH(DIMKTOIOTH.

Cnupmen Yapnes Dnsapa (10.9.1863-17.9.1945) — aHrimiickuii NCUXOJIOT U CTATUCTHK.
Pa3paboT4rK MHOTOYHCIICHHBIX METOJHK MaTeMaTHdeckol craTuctuku. Co3narens ABYXbak-
TOPHON TECOPUH MHTEIIEKTa U TEXHUKH (haKTOPHOTO aHAIM3a, BBIIACIMB OOMINi (haKTOp HHTEI-
JIEKTa, JeKaIIUi B OCHOBE TIOOBIX YMCTBEHHBIX AEHCTBHIL, U paf crenuduIeckux (GpakTopos,
HYXKHBIX JUIl KaKOTO-JIH00 OHOTO YMCTBEHHOT'O JCHCTBHUs (HalpUMep, pelIeHHs 3a1ad B OT-
JIETBHBIX 00IaCTAX).

Koadduuuent panrosoii koppessuu Crmpmena Obu1 paspadoran B 1904 r. OputancKuM
[ICUXOJIOTOM ¥ CTaTHCTUKOM Yapib3om CIMPMEHOM KakK HEnapaMeTpHUYECKUil aHaior Kodg-
¢urmenta Iupcona. Merox ObUI CO31aH I M3MEPEHUS CHIIBI U HAIIPABICHUS MOHOTOHHOM
CBSI3M MEXIy ABYMS IIEPEMEHHBIMH, KOTIa H3MEPEHHSI HE COOTBETCTBYIOT TPEOOBAHMSIM Mapa-
METPUYECKOH CTATUCTUKU. ABTOP pabOTHI 110 MCTOPHH IICHXOJIOTHH.

Cr6udorc Jleonapa Jxummu (20.11.1917-01.11.1971) — amepruKaHCKHil MATEMaTHK U CTa-
THCTHK.

Buéc Bkian B passutue uieu Jlyn Bamenbe Mcronb30BaHHs CTOXaCTUYECKUX MOAENCH
JUISL OLICHKH CTOMMOCTH OMIMOHOB. B 1951 r. mpenioxnsi MUHUMAKCHBIH KPUTEPHI B TCOPHU
MPUHATHUSA perieHui — kputepuid CaBupka. 3akoH 0-1 Xpronta-CaBHIKA B TCOPUH BEPOSITHO-
cTeif Taxke HOcUT ero mms. Camblii m3BecTHEIH Tpya CoBumka «OCHOBaHHS CTaTHCTHKID
(1954), B KOTOPOM OH TIPEIIOKUIT TEOPUIO CYOBEKTUBHOM 0KMAAEMON MOJIE3HOCTH, HCIIONB3Y-
eMyIo B 6aileCOBCKOI CTATUCTHKE U MPUIOKCHIAX TEOPUH HTP.

Vuncon Pooun JDxeitme (a.p. 05.12.1943) — anrmuiickuii MaTeMaTHK, HOYETHBIM TIpodec-
cop kadenpsl MateMaTHKd OTKPBHITOTO YHHBEPCHTETa, paHee ObLI 3aBEIyIOIIUM Kadempont
YHUCTOH MaTeMaTHKH M JICKaHOM (paKyJbTeTa, Mpe3uaeHT bpuraHckoro oOIIecCTBa HCTOPHH
MateMaTHkd. IIpodeccop Ymiucon — ceH ObIBIIEro IpeMbep-MHHHCTpa BemukoOpuranun
Taposbia YuiicoHa u ero >xeHsl Mapu.

Hay4nsle nHTepecsl YHICOHA JIeXKAT B 00JIACTH TEOPHHU IpadoB, B JACTHOCTH B pacKpacke
rpadoB, HanpuMep, YETHIPEXIBETHON 3a/1a4e, a TaKKe B alreOpandeckux cBoiicTBax rpados.
OH TakXe HCCIeLYeT UCTOPUI0 MATEMAaTHKH, B YaCTHOCTH OPUTAHCKYI0O MaTeMaTHKy U MaTe-
Mmatuky X VII Beka, a taioke nepuon ¢ 1860 mo 1940 rr., ucroputo Teopuu rpadoB 1 KOMOHHA-
TOPHKH.

B 1974 r. on nomyunn npemuto Jlectepa P. ®opra or MaremaTudeckoil acconuanuu
AMepuKH 3a CBOI0 HAyYHO-TIOMYJISIPHYIO CTaThio «BBeneHne B Teopuio MaTponsio». biarona-
ps corpynHudectBy B 1977 T. ¢ BeHrepckuM matematukoM [loigom Dpaéuiem YuicoH nmeer
yucio Opaéuia, papHoe 1.

B utone 2008 r. on omyOIHKOBaN HcCIeNOBaHHE MaTeMaTHdeckux pador JIpromca Kop-
poia, cosnatens «Anuchl B CtpaHe uynecy» U «3asepkaibsi», — «JIptouc Kappomn B Ctpane
4HCel: ero (haHTaCTHIECKas MAaTEMAaTHUECKAs! JTIOTHYECKast JKU3HbY.

®edopenko Huxonaii Ilpokodresra — (11.05.1917-01.04.2006) — y4EHBIA-DKOHOMHUCT,
opranu3aTop skoHommueckoi Hayku, akagemuk AH CCCP (1964, unenxop 1962), omun u3
ocHoBarerneil 1 nepsslit qupektop LOMU AH CCCP (1963-1985). B 1970 narpaxuaén ['ocy-
napcrsennoi npemueit CCCP 3a Bkiag B 1e710 XUMU3aIUK CTPAHBL.

JlokTop axoHOMHYeckHX Hayk (1955); mpodeccop (1956); wren Ipesunuyma AH CCCP (c
1967); akagemux-cekperaps Otmenenus sxoHomukn AH CCCP (1971-1986), coernuk Ilpe-
supuyma AH CCCP — PAH (1987-2006).

B 1946 r. BEIONHHUI OPUTHHANBHYIO Pa3pabOTKY, CBS3AHHYIO ¢ YKOHOMHUYECKHMH pacué-
TaMH KOMOMHHPOBAHHBIX MPOM3BOACTB. B 1949 r. co3nan MeTonuKy ompenencHus 3aTpaT u
OlEHKN 3((EKTHBHOCTH MPOJYKTOB, MOIYYaeMbIX B KOMIUICKCHBIX XHMHYECKHX MPOLECCax.
B magane 1950-x rr. Ha Ga3ze cepuu pacdy€TOB CHAETAI BKJIAX B MPAKTHYCCKYIO PEATH3ALUIO
uJien yuéra 3aTpaT B CONPSIKEHHBIX C XMMHUEH OTPACIIAX.
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https://%D1%80%D1%83%D0%BD%D0%B8.%D1%80%D1%84/%D0%9A%D1%80%D0%B8%D1%82%D0%B5%D1%80%D0%B8%D0%B9_%D0%A1%D1%8D%D0%B2%D0%B8%D0%B4%D0%B6%D0%B0
https://%D1%80%D1%83%D0%BD%D0%B8.%D1%80%D1%84/%D0%A2%D0%B5%D0%BE%D1%80%D0%B8%D1%8F_%D0%B2%D0%B5%D1%80%D0%BE%D1%8F%D1%82%D0%BD%D0%BE%D1%81%D1%82%D0%B5%D0%B9
https://%D1%80%D1%83%D0%BD%D0%B8.%D1%80%D1%84/%D0%A2%D0%B5%D0%BE%D1%80%D0%B8%D1%8F_%D0%B2%D0%B5%D1%80%D0%BE%D1%8F%D1%82%D0%BD%D0%BE%D1%81%D1%82%D0%B5%D0%B9
https://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D0%BE%D1%80%D0%B8%D1%8F_%D1%81%D1%83%D0%B1%D1%8A%D0%B5%D0%BA%D1%82%D0%B8%D0%B2%D0%BD%D0%BE%D0%B9_%D0%BE%D0%B6%D0%B8%D0%B4%D0%B0%D0%B5%D0%BC%D0%BE%D0%B9_%D0%BF%D0%BE%D0%BB%D0%B5%D0%B7%D0%BD%D0%BE%D1%81%D1%82%D0%B8
https://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D0%BE%D1%80%D0%B8%D1%8F_%D0%B8%D0%B3%D1%80
https://translated.turbopages.org/proxy_u/en-ru.ru.6a8c1f2b-68274ac4-aa3111e7-74722d776562/https/en.wikipedia.org/wiki/Open_University
https://translated.turbopages.org/proxy_u/en-ru.ru.6a8c1f2b-68274ac4-aa3111e7-74722d776562/https/en.wikipedia.org/wiki/British_Society_for_the_History_of_Mathematics
https://translated.turbopages.org/proxy_u/en-ru.ru.6a8c1f2b-68274ac4-aa3111e7-74722d776562/https/en.wikipedia.org/wiki/British_Society_for_the_History_of_Mathematics
https://translated.turbopages.org/proxy_u/en-ru.ru.6a8c1f2b-68274ac4-aa3111e7-74722d776562/https/en.wikipedia.org/wiki/Harold_Wilson
https://translated.turbopages.org/proxy_u/en-ru.ru.6a8c1f2b-68274ac4-aa3111e7-74722d776562/https/en.wikipedia.org/wiki/Mary_Wilson,_Lady_Wilson_of_Rievaulx
https://translated.turbopages.org/proxy_u/en-ru.ru.6a8c1f2b-68274ac4-aa3111e7-74722d776562/https/en.wikipedia.org/wiki/Graph_theory
https://translated.turbopages.org/proxy_u/en-ru.ru.6a8c1f2b-68274ac4-aa3111e7-74722d776562/https/en.wikipedia.org/wiki/Graph_coloring
https://translated.turbopages.org/proxy_u/en-ru.ru.6a8c1f2b-68274ac4-aa3111e7-74722d776562/https/en.wikipedia.org/wiki/Four_color_theorem
https://translated.turbopages.org/proxy_u/en-ru.ru.6a8c1f2b-68274ac4-aa3111e7-74722d776562/https/en.wikipedia.org/wiki/History_of_mathematics
https://translated.turbopages.org/proxy_u/en-ru.ru.6a8c1f2b-68274ac4-aa3111e7-74722d776562/https/en.wikipedia.org/wiki/Combinatorics
https://translated.turbopages.org/proxy_u/en-ru.ru.6a8c1f2b-68274ac4-aa3111e7-74722d776562/https/en.wikipedia.org/wiki/Combinatorics
https://translated.turbopages.org/proxy_u/en-ru.ru.6a8c1f2b-68274ac4-aa3111e7-74722d776562/https/en.wikipedia.org/wiki/Lester_R._Ford_Award
https://translated.turbopages.org/proxy_u/en-ru.ru.6a8c1f2b-68274ac4-aa3111e7-74722d776562/https/en.wikipedia.org/wiki/Mathematical_Association_of_America
https://translated.turbopages.org/proxy_u/en-ru.ru.6a8c1f2b-68274ac4-aa3111e7-74722d776562/https/en.wikipedia.org/wiki/Mathematical_Association_of_America
https://translated.turbopages.org/proxy_u/en-ru.ru.6a8c1f2b-68274ac4-aa3111e7-74722d776562/https/en.wikipedia.org/wiki/Matroid
https://translated.turbopages.org/proxy_u/en-ru.ru.6a8c1f2b-68274ac4-aa3111e7-74722d776562/https/en.wikipedia.org/wiki/Hungarian_people
https://translated.turbopages.org/proxy_u/en-ru.ru.6a8c1f2b-68274ac4-aa3111e7-74722d776562/https/en.wikipedia.org/wiki/Paul_Erd%C5%91s
https://translated.turbopages.org/proxy_u/en-ru.ru.6a8c1f2b-68274ac4-aa3111e7-74722d776562/https/en.wikipedia.org/wiki/Erd%C5%91s_number
https://translated.turbopages.org/proxy_u/en-ru.ru.6a8c1f2b-68274ac4-aa3111e7-74722d776562/https/en.wikipedia.org/wiki/Lewis_Carroll
https://translated.turbopages.org/proxy_u/en-ru.ru.6a8c1f2b-68274ac4-aa3111e7-74722d776562/https/en.wikipedia.org/wiki/Lewis_Carroll
https://translated.turbopages.org/proxy_u/en-ru.ru.6a8c1f2b-68274ac4-aa3111e7-74722d776562/https/en.wikipedia.org/wiki/Alice%27s_Adventures_in_Wonderland
https://translated.turbopages.org/proxy_u/en-ru.ru.6a8c1f2b-68274ac4-aa3111e7-74722d776562/https/en.wikipedia.org/wiki/Through_the_Looking-Glass
https://ru.wikipedia.org/wiki/11_%D0%BC%D0%B0%D1%8F
https://ru.wikipedia.org/wiki/11_%D0%BC%D0%B0%D1%8F
https://ru.wikipedia.org/wiki/1_%D0%B0%D0%BF%D1%80%D0%B5%D0%BB%D1%8F
https://ru.wikipedia.org/wiki/1_%D0%B0%D0%BF%D1%80%D0%B5%D0%BB%D1%8F
https://ru.wikipedia.org/wiki/%D0%AD%D0%BA%D0%BE%D0%BD%D0%BE%D0%BC%D0%B8%D1%81%D1%82
https://ru.wikipedia.org/wiki/%D0%90%D0%BA%D0%B0%D0%B4%D0%B5%D0%BC%D0%B8%D1%8F_%D0%BD%D0%B0%D1%83%D0%BA_%D0%A1%D0%A1%D0%A1%D0%A0
https://ru.wikipedia.org/wiki/%D0%A6%D0%B5%D0%BD%D1%82%D1%80%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%B9_%D1%8D%D0%BA%D0%BE%D0%BD%D0%BE%D0%BC%D0%B8%D0%BA%D0%BE-%D0%BC%D0%B0%D1%82%D0%B5%D0%BC%D0%B0%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B9_%D0%B8%D0%BD%D1%81%D1%82%D0%B8%D1%82%D1%83%D1%82_%D0%A0%D0%90%D0%9D
https://ru.wikipedia.org/wiki/%D0%93%D0%BE%D1%81%D1%83%D0%B4%D0%B0%D1%80%D1%81%D1%82%D0%B2%D0%B5%D0%BD%D0%BD%D0%B0%D1%8F_%D0%BF%D1%80%D0%B5%D0%BC%D0%B8%D1%8F_%D0%A1%D0%A1%D0%A1%D0%A0
https://ru.wikipedia.org/wiki/%D0%93%D0%BE%D1%81%D1%83%D0%B4%D0%B0%D1%80%D1%81%D1%82%D0%B2%D0%B5%D0%BD%D0%BD%D0%B0%D1%8F_%D0%BF%D1%80%D0%B5%D0%BC%D0%B8%D1%8F_%D0%A1%D0%A1%D0%A1%D0%A0
https://ru.wikipedia.org/wiki/%D0%A0%D0%90%D0%9D

C 1963 r. BosrnaBun LleHTpanbHblll 5KOHOMUKO-MaTeMaTnueckuid MHCTUTYT PAH. Onun
13 TEOPETHKOB M OPraHM3aTOP HCCIEAOBAHUH CHCTEMBI ONTUMAIBHOTO (HYHKIHOHUPOBAHHS
corpanucTuieckoil skonomukn (CODD). B ero paborax Oblia co3maHa HaydHas 06aza KOM-
IUICKCHOH CHCTEMBI pa3padOTKU IEPCIeKTUBHBIX HAPOTHOXO3SHCTBCHHBIX IIAHOB, B KOTOPOU
COYETANKCH IIPOrPAMMHO-IIECNICBOE, OTPACIICBOE M TEPPUTOPUAIIBHOE TITIAHUPOBAHHE.

Quwep Ponann Ditnmep (17.02.1890-29.07.1962) — anrmuiickuil yueHsIil B 001acTH cTa-
tuctuku. Ynen Jlonnonckoro koposesckoro odmectsa (1929) u KoponeBckoro cratuctuye-
CKOro 00IIecTBa, ITOYETHBIN WICH MHOTHX aKaJeMHI U HAayYHBIX OOIIECTB; IMOYETHBIN JOKTOP
HayK M JJOKTOp NPaBa MHOTUX YHUBEPCHUTETOB.

B maremarmdeckoil cratuctuke dumep sBiseTcS BHIHEHIINM IPOAODKATENIEM KIACCH-
yeckux pabot u metoqoB Kapina ITupcona; B yactHocTn, ®@uriep, Hapsay ¢ Exu Helimanowm,
pa3pabotan (pyHIaMEHT TEOPHU OLCHOK IapaMeTPOB, CTATUCTHIECKUX PEIICHUH, IIIaHHPOBa-
HHS SKCIICPHMEHTa U INPOBEPKH rumore3. bonpmmHCTBO MeronoB Puinepa MMeEOT oOmuii
XapakTep W MPUMEHSIOTCS B €CTCCTBCHHBIX HAayKax, B JKOHOMHKE M B APYTMX O0NacTsix Ies-
TEIBHOCTH.

@notio Pobept (08.06.1936-2509.2001) — amepukasckuii y4EHbIN B 00JIACTH TEOPUH BbI-
YHCIIUTENbHBIX cucteM, podeccop (1969). IIpumedaTensHo, 4TO B OTIMYHE OT OOJIBIIMHCTBA
kosuter, Oioia He umen tutysa PhD (nokrtopa dunocodun).

Anroput™ @rofifa SBISETCS IPUMEPOM AUHAMHIECKOTO IIPOrpaMMUpPOBaHus. bel1 omy6-
JIMKOBaH B CBOEH HBIHE MpU3HaHHOH Gopme Pobeprom Prnoiinom B 1962 r.

K 3namenutsiM goctinkeHusM Droiina oTHOCSATCS dP(HEKTHBHBIA aITOPUTM IIOUCKA KpaT-
yajflero myTd B OpHEHTHPOBaHHBIX rpadax (Asropurm @roiina-Yopuiemia) U aliropurM
nmusepunra (Anropurm @noitna-Creiinbepra). Kpome toro, ®ioiin paboran Hax npobiaeMoit
(hopmanbHOW Bepu(pUKALMK POTPaMM, CAEIAB TEM CaMbIM OOJIBIION BKIaJ B JIOTHKY X0apa,
KOTOPYIO HHOT/a Ha3bIBaloT Jorukoi dmoiina-Xoapa.

Jlaypeat npemun Toropunra (1978) «3a ero HECOMHEHHOE BIHSHHE Ha METOZOJIOTHIO CO-
31aHus () (GEKTUBHOrO U HAAEKHOTO IPOrPAMMHOTO 00ECIICUEHHS 1 33 €r0 IOMOIIb B CTAHOB-
JICHUM TaKuX o0iacTeil KOMIBIOTEPHBIX HayK KAaK TEOpUs NMapCHHra, CEMAHTHKA S3BIKOB IIPO-
TPaMMUPOBAHHSA, aBTOMAaTHYECKass BepH(HKAIMA HPOrpaMM, aBTOMATHYCCKUH CHHTE3 IIPO-
rpamMM, M aHajau3 anroputMoB». B 1991 r. HarpaxxaeH Menanbio «IIMOHEp KOMIbIOTEPHOI
TEXHUKH» 32 NepPBbIe KOMIIHIITOPEI

@opo (mmammmit) Jlecrep Panmonsd (23.09.1927-26.02.2017) — amepukaHCKuii MaTema-
THK, JOKTOpP MaTeMaTHYECKUX HayK, CIICIHAIM3UPOBABIINHCS Ha MPOOIeMax IOTOKOB B CETH.
CpH Matemaruka Jlectepa Pangonsda @opaa crapmero.

CosmecTHble nccnenoBanus Popna n PankepcoHa MpooIEMbl MAKCHMAIBHOTO NOTOKA U
anroput™ Dopaa-dankepcona [uit e€ pelIeHus, OMyOIHKOBaHbl KaK TeXHUYCCKUH JOKIaa B
1954 r. u yrBepxaeHsl kak Teopema Popua-Pankepcona. Takxe BmMecre ¢ Puuapaom benama-
nom ®opx paspabotan anroput™ bemnvana-®dopaa Oas HaXOXKIEHHS KpaTdalIero IyTH B
rpade ¢ pedpamu ¢ OTPHUIATEIBHBIM BECOM.

Xappuc ®opx Yurmen (08.08.1877-27.10.1962) — amepuxaHCKuil MHXKCHEP-TEXHOJIOT,
MePBbIN MPE3UACHT ACCOLMAILMN HHTEIUIEKTyanbHOl cobcTBenHOCTH Jloc-Anmkeneca (1934-
1935).

Xappuc BeIBen GOpMyIly KBaApaTHOrO KOPHS AJIs ONpPEAeNICHHs pa3Mepa 3aKasa, H3BecT-
HYyIO ceifuac Kak KOHOMHYHBIH pa3Mep 3akaza, KoTopas 3a mociequue 100 1geT mossisiiacs B
OCCUMCIICHHBIX HAyYHBIX CTaThsiX M TeKcTax. Xappuc B 1913 r. omyOimkoBanm B KypHaje
«Factory. The Magazine of Management» (mepermeHoBaHHOM mo3xke B «Business Week»)
CTaTbIO, B KOTOPOH IIPEUIOKUI MOZENs ONTHMAIBHOIO pa3Mepa 3amacoB. HecMoTpst Ha my6-
JIMKAIUIO B TAKOM CONHIHOM H37aTenbcTBe, cTaTthst @. Y. Xappuca ocramach MpaKTHYECKH
HE3aMEUEHHON B aKaJIeMHUYECKOW cpesie U He IPUHECHa U3BECTHOCTH aBTopy. Jlumb B 1934 r.
P. X. Yuncon, npodeccop 'apBapackoii mkonsl OuzHeca, omyOsuKoBan craThio «Haydnas
IIpoIeaypa KOHTPOIS 3a[acoBy, B KOTOPOH MpoaHaIM3HpoBal mnpeuiokenHyo @. V. Xappu-
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https://ru.wikipedia.org/wiki/%D0%A6%D0%B5%D0%BD%D1%82%D1%80%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%B9_%D1%8D%D0%BA%D0%BE%D0%BD%D0%BE%D0%BC%D0%B8%D0%BA%D0%BE-%D0%BC%D0%B0%D1%82%D0%B5%D0%BC%D0%B0%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B9_%D0%B8%D0%BD%D1%81%D1%82%D0%B8%D1%82%D1%83%D1%82_%D0%A0%D0%90%D0%9D
https://ru.wikipedia.org/wiki/17_%D1%84%D0%B5%D0%B2%D1%80%D0%B0%D0%BB%D1%8F
https://ru.wikipedia.org/wiki/17_%D1%84%D0%B5%D0%B2%D1%80%D0%B0%D0%BB%D1%8F
https://ru.wikipedia.org/wiki/29_%D0%B8%D1%8E%D0%BB%D1%8F
https://ru.wikipedia.org/wiki/1962
https://ru.wikipedia.org/wiki/%D0%9B%D0%BE%D0%BD%D0%B4%D0%BE%D0%BD%D1%81%D0%BA%D0%BE%D0%B5_%D0%BA%D0%BE%D1%80%D0%BE%D0%BB%D0%B5%D0%B2%D1%81%D0%BA%D0%BE%D0%B5_%D0%BE%D0%B1%D1%89%D0%B5%D1%81%D1%82%D0%B2%D0%BE
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D1%80%D0%BE%D0%BB%D0%B5%D0%B2%D1%81%D0%BA%D0%BE%D0%B5_%D1%81%D1%82%D0%B0%D1%82%D0%B8%D1%81%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B5_%D0%BE%D0%B1%D1%89%D0%B5%D1%81%D1%82%D0%B2%D0%BE
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D1%80%D0%BE%D0%BB%D0%B5%D0%B2%D1%81%D0%BA%D0%BE%D0%B5_%D1%81%D1%82%D0%B0%D1%82%D0%B8%D1%81%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B5_%D0%BE%D0%B1%D1%89%D0%B5%D1%81%D1%82%D0%B2%D0%BE
https://ru.wikipedia.org/wiki/%D0%9C%D0%B0%D1%82%D0%B5%D0%BC%D0%B0%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F_%D1%81%D1%82%D0%B0%D1%82%D0%B8%D1%81%D1%82%D0%B8%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%9F%D0%B8%D1%80%D1%81%D0%BE%D0%BD,_%D0%9A%D0%B0%D1%80%D0%BB
https://ru.wikipedia.org/wiki/%D0%9D%D0%B5%D0%B9%D0%BC%D0%B0%D0%BD,_%D0%95%D0%B6%D0%B8
https://ru.wikipedia.org/wiki/%D0%A1%D1%82%D0%B0%D1%82%D0%B8%D1%81%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B5_%D0%BE%D1%86%D0%B5%D0%BD%D0%BA%D0%B8
https://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D0%BE%D1%80%D0%B8%D1%8F_%D0%BF%D1%80%D0%B8%D0%BD%D1%8F%D1%82%D0%B8%D1%8F_%D1%80%D0%B5%D1%88%D0%B5%D0%BD%D0%B8%D0%B9
https://ru.wikipedia.org/wiki/%D0%9F%D0%BB%D0%B0%D0%BD%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5_%D1%8D%D0%BA%D1%81%D0%BF%D0%B5%D1%80%D0%B8%D0%BC%D0%B5%D0%BD%D1%82%D0%B0
https://ru.wikipedia.org/wiki/%D0%9F%D0%BB%D0%B0%D0%BD%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5_%D1%8D%D0%BA%D1%81%D0%BF%D0%B5%D1%80%D0%B8%D0%BC%D0%B5%D0%BD%D1%82%D0%B0
https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%BE%D0%B2%D0%B5%D1%80%D0%BA%D0%B0_%D1%81%D1%82%D0%B0%D1%82%D0%B8%D1%81%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D1%85_%D0%B3%D0%B8%D0%BF%D0%BE%D1%82%D0%B5%D0%B7
https://ru.wikipedia.org/wiki/%D0%AD%D0%BA%D0%BE%D0%BD%D0%BE%D0%BC%D0%B8%D0%BA%D0%B0_(%D0%BD%D0%B0%D1%83%D0%BA%D0%B0)
https://%D1%80%D1%83%D0%BD%D0%B8.%D1%80%D1%84/8_%D0%B8%D1%8E%D0%BD%D1%8F
https://%D1%80%D1%83%D0%BD%D0%B8.%D1%80%D1%84/8_%D0%B8%D1%8E%D0%BD%D1%8F
https://%D1%80%D1%83%D0%BD%D0%B8.%D1%80%D1%84/25_%D1%81%D0%B5%D0%BD%D1%82%D1%8F%D0%B1%D1%80%D1%8F
https://%D1%80%D1%83%D0%BD%D0%B8.%D1%80%D1%84/25_%D1%81%D0%B5%D0%BD%D1%82%D1%8F%D0%B1%D1%80%D1%8F
https://%D1%80%D1%83%D0%BD%D0%B8.%D1%80%D1%84/%D0%A1%D0%A8%D0%90
https://%D1%80%D1%83%D0%BD%D0%B8.%D1%80%D1%84/%D0%94%D0%BE%D0%BA%D1%82%D0%BE%D1%80_%D1%84%D0%B8%D0%BB%D0%BE%D1%81%D0%BE%D1%84%D0%B8%D0%B8
https://ru.wikipedia.org/wiki/%D0%94%D0%B8%D0%BD%D0%B0%D0%BC%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B5_%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%A4%D0%BB%D0%BE%D0%B9%D0%B4,_%D0%A0%D0%BE%D0%B1%D0%B5%D1%80%D1%82
https://%D1%80%D1%83%D0%BD%D0%B8.%D1%80%D1%84/%D0%90%D0%BB%D0%B3%D0%BE%D1%80%D0%B8%D1%82%D0%BC
https://%D1%80%D1%83%D0%BD%D0%B8.%D1%80%D1%84/%D0%9E%D1%80%D0%B8%D0%B5%D0%BD%D1%82%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%BD%D1%8B%D0%B9_%D0%B3%D1%80%D0%B0%D1%84
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CcOM Mozenb U cHOpPMYIUPOBA MPHHIMITHAIBHBIN BBIBOA O TOM, YTO ONTHUMAJIBHBIN pazMmep
3aI1aCoOB JIOCTUraeTcsl IpH OanaHce MeXIY 3aTpaTaMH Ha pa3MelIeHUE U U3JIEePIKKaMH Ha Xpa-
Henue. C TOro BpeMeHH aHHasi MOJENb CTajla HOCHTh Ha3BaHHE «MOJICNb Y HIICOHAY.

Xapmuanuc ¥Opuc (05.07.1928-29.07.2022) — y4éHblit B 001aCTH TEOPHH BBIYUCIUTEIb-
HBIX CHCTEM, JIATBHUICKOTO MPOMCXOXKACHUsS WieH HalMoHaibHOH HH)XCHEPHOW aKaJeMHu
CIIIA (1989), HanmonansHoit akagemun Hayk CHIA (2013).

BHec Bkiajg B MCCIENOBAaHMS TEOPHU CIOXXHOCTH BBIYMCICHHWil. Bmecte ¢ Puuapmom
Cruprcom B 1993 r. Obu1 Harpaxaén npemueit Triopunra 3a tpya «On the computational
complexity of algorithms», B koTropom GBLIO NPENCTABIEHO MHOXKECTBO KJIACCOB CIIOKHOCTH
DTIME u noka3zana Teopema 00 MepapXuu 110 BPEMEHH.

Crepac Pudapa DasuH (1.p. 05.07.1936) — amepukaHCKuii y4EHBIN B 001aCTH TEOPUH BbI-
YHCJIUTEIbHBIX CUCTEM, MATEMAaTHK.

BHec BKJaJ B HCCIIEJOBAHMS TCOPUH CIOKHOCTU Bbruucienuid. B 1993 r. Harpaxnéu npe-
mueii Trlopunra Bmecte ¢ FOprcom XapTMaHHCOM «B JJaHb UX OCHOBOIIOJIATAIOIINM paboTam,
obecrieynBIIMM 0a3y TEOPHH CIOKHOCTH BhIUUCICHHUN». B 1995 1. Harpaxxnén npemueit dpe-
nepuka Y. Jlandecrepa, T. €. mpemueit IHCTUTYTa HcCeI0BaHUs ONEpaIiii U YIPaBICHIECKUX
HayK 3a JIy4LIMi BKJIaJ B MCCICIOBAaHUE ONEpalril U yHnpaBiIeHYeCKHE HayKH, OMyOJIMKOBaH-
HBI{ Ha aHIVIMICKOM SI3BIKE.

CrepHC B HacToslIee BpeMs SBISICTCS MOYETHBIM MPO(EccopoM KOMIBIOTEPHBIX HAyK B
Vrusepcurere On6aHH, KOTOPHIi BXOAUT B cocTaB YHuBepcuTera mrata Hero-Hopk.

Xunuun Anexcannp Slxosnesuu (07(19).07.1884-18.11.1959) — poccuiickuii MaTeMaTHK,
uaneH-koppecnonnenT AH CCCP (1939), onun u3 ocnoBareneii u uien AITH PCOCP (1944).

TMomy4nst 0OCHOBOTIONATAIONINE PE3YIBTATEl B TCOPUH (PYHKIMI JEHCTBUTEILHOTO IMEpe-
MEHHOT0, TEOPHU BEPOSTHOCTEH, TEOPUH YHCEN U CTATHCTUUCCKOM (usmke. PanHue pe3yibra-
Thl XUHYKHA, KOTOPHIi ObLT yuenukoM H. H. JIy3una, oTHOCATCS K MaTeMaTHIeCKOMY aHAJIHU3y
u Teopur GpyHKIuMA. OTHOBPEMEHHO M He3aBHCUMO OT A. JlaH)Xya NpeIoKHiI TOHITHE HHTe-
rpana (T. H. uHTerpan Janxya—Xun4yruHa). B Teopun BeposTHOCTEH XUHYMH NPUMEHSIT METO-
Il MeTpHUecKoil Teopun QyHKImil. OIuH U3 co3naresneil COBETCKON LIKOJBI TEOPUH BEPOSIT-
HOCTEH.

CoBmectHO ¢ A. H. KolMOropoBbIM MOJIOXKMII HAYaI0 TEOPHUHU CIyYaiHBIX MPOLIECCOB, Jall
ofpe/ie/ieHHe CTAIIMOHAPHOTO CIYYaHOTO MPOIECca M 3aI0KII OCHOBBI UX TEOPHHU, OTKPBLI
3aKOH MOBTOPHOTO Jiorapudma, mony4nn GyHIaMeHTaNbHbIe Pe3yJIbTaThl B MPEACTbHBIX TEO-
pemax. IIpuMeHsT TEOPHIO BEpOSATHOCTEH B KayeCTBE ammapara CTAaTUCTHYECKOH (H3HKH,
3aHUMAJICSl BOIIPOCAMU TEOPUH MH(GOPMAIIMH, IPTOANYECKOI TeopHeil U TeopHueil MaccoBOro
obciyxuBanus. B 1963 r. XuHuMH cucTeMaTU3UPOBal OCHOBHBIE MOJI0KEHUS TEOPUU MacCco-
BOro 00ciy)kuBaHusi B MOHOrpaduu «PaGoThl M0 MaTeMaTHYECKON TEOPUH MAcCOBOrO 00CIy-
KUBAHUSD).

Tonyuun I'ocynapcteennyro npemuto CCCP (1941).

Lepmeno Dpucr Opuppux Pepaunany (27.7.1871-21.05.1953) — HeMeuUKHiA MaTEMaTHK,
BHECIIMI 3HAYMTEIBHBIH BKJIAJ B TCOPUIO MHOXKECTB M CO3JaHHE aKCHOMAaTHYECKUX OCHOBA-
HUi Matematukd. OCHOBHBIC TPYIbl MO aKCMOMATHYECKOH TEOPHHM MHOXKECTB. Pazpaboran
00m1yo akcuoMaTuky u mokaszan (1904—-1908), uTo Kaxmo0e MHOXKECTBO MOXKET OBITh BIIOJHE
ynopsirodeHo. IIpy 1oka3aTerabCTBE UCMONB30Bal akcHOMy BbiOopa (akcuomy Llepmeno). 3a-
HHMAJICSl TAKKe BapHALMOHHBIM HCYHCIICHUEM, BONPOCAMH TECOPHH BEPOSTHOCTEH M MaTeMa-
TUYECKON CTATUCTHKH.

Yepumen Yapnes Yocr (29.08.1913-21.03.2004) — amepukanckuii puitocod ¥ CUCTEMHBII
aHanuTUK. V3BecTeH Onaromapsi HOBaTOPCKOil paboTe B 00JAaCTH HCCIENOBAaHMS ONEpaluii,
CHUCTEMHOTO aHaJIM3a M ATUKH.

BHec 3HauuTeNbHBIA BKJIa] B OOJIACTH HAYKH YIPABJICHHS, HCCIICIOBAaHHS ONEpaLlUid U
TEOpUU cucTeM. B TeueHue Bcell cBoeil Kapbephl, JUIMBLIEHCS LIECTh AecATHICTHH, Yapib3
Vact YepumaH McclieoBal MIMPOKUH CHEKTP TeM, TAaKHX Kak OyXralTepCKHi yd4eT, yrmpasiie-
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HHE HayYHBIMH HCCIEIOBAHUSIMH U pa3pabOTKaMH, TOPOJACKOE IUIAHHPOBAaHHE, 00pa30BaHUE,
TICHXHUECKOE 3710POBbE, HCCITENOBAHHE KOCMOCA H M3yUeHHe MHPa U KOHMIHKTONIOr|i. |

Yapne3 Yact YepumaH HOMYYHI MEXAyHapoIHOE IpH3HaHWe Oiaromaps coedl Pamu-
KaJIbHOU KOHIICIIIUY BKIIOYCHHS dTHICCKHUX IIEHHOCTEH B ONEPAIlMOHHBIC CHCTEMBI.

Hlapn Yunaesam Dopcaitt (a.p. 16.06.1934) — amepuKaHCKUH 3KOHOMHCT, JAOKTOP HaykK
(1961), mpoceccop (1968). V. llapn ObuT OZHUM U3 co3aaTeieil MOAENU LIEHOOOpa30BaHUs
axTuBOB. HactaBaukoM Illapma Bo Bpems HOATOTOBKH JOKTOPCKOI auccepranuu 0601 I'. Map-
KOBHII, Ybl0 HEOKJIACCHYECKYIO MOJEIb HHBECTUIHOHHOrO mopTdens Illapn ycoBepmieHCTBO-
Bal B 1964 r. On taxxke co3nan kodhdumuent Illapna — nokaszarens 3(hGEKTUBHOCTH WHBE-
CTHULMOHHOTO MOpTdes (aKTHBa), KOTOPBII BBIYUCIIACTCS KaK OTHOIICHHE CPEeAHEll MpeMuHn 3a
PHCK K cpeqHeMy oTkiIoHeHHio moptderns. Ilapn BHec Bkiaj B pa3paboTKy OMHOMHATBHOH
MOZICNIH OLIEHUBAHUS OINIMOHOB, I'PaJHEHTHOIO METOJa U ONTUMU3ALUH PACIIPEIeICHUS
aktuBoB). CoBmecTHO ¢ M. Mumutepom u I'. Mapkosuuem B 1990 r. nomyunn HoGenesckyro
HPEMHUIO.

Doocyopm Opoaucuc Ucumop (08.02.1845-13.2.1926) — aHIIIUICKUIT SKOHOMHUCT UCTATH-
CTHK. BBII CTOPOHHHKOM HJEH IPOTrPECCHBHOIO HAIOTOOOI0KEHNUS, MOTHBUPYS €T0 yOBIBAIO-
el MpeebHON MOJE3HOCTBIO JIOX0J0B. B yecTh Hero Ha3BaHbl AIMK DDKYOpPTa U HAJIOTO-
BBIH mapagokc DKyopTa.

OnuH U3 OCHOBaTeNell HEOKIACCHYECKOro HampaBieHHs. OTcTauBan IPUMEHCHHE Mare-
MAaTHYECKMX METOJIOB B TEOPUHM INPEENIbHOM 1one3HocTH. [IepBbIM BBIPA3HI TOIE3HOCTh Kak
(YHKIMIO KOJINYECTBA HE OJHOTO, a HECKOJBKHX (B IpOCTeilIeM citydae — ABYX) Oiar (KoTo-
pBIe MOTYT OBITH B3aUMO3aMEHSCMBIMH JTHOO0 B3aHMOAOIOIHIEMBIMH), C(hOPMYIUPOBAIl 3aKOH
yOBIBatomel mpeebHOH MPOU3BOAUTEIBHOCTH MEPEMEHHOr0 (hakTopa IPOH3BOACTBA, BBEN
rpaduKy KpuBOH Oe3pa3inuus M KOHTPAKTHOH KPHBOH KAaK IeOMETPHYECKOrO MECTa TOYCK
KacaHUs KPHMBBIX Oe3pasinuus pasHbIX MHAMBUIOB. OOOCHOBAN MOHSTHE «SIAPa» MEHOBOH
9KOHOMHKH B MOJIETIH COBEPIICHHON KOHKYPEHIIUH, OIyJHBIIEe Pa3BUTHE B HEOBAIbPACHAH-
CTBE U B TCOPUH HTP.

Opnane Arnep Kpapyn (01.01.1878-03.02.1929) — natckuii MaTeMaTHK, CTATUCTHK U WH-
XeHep, coTpyaHuK KomeHrareHckod Tene(OHHOIH KOMIIAHWH, OCHOBATE/Ib HAyYHOIO HAIlpaB-
JICHHS [0 HM3y4CHHIO TpadHKa B TEICKOMMYHUKAIMOHHBIX CHCTEMAaX M TEOPUH MacCOBOTO
00CITyKUBaHUS.

Opnanrom Obla omy4eHa GopMyrna [ pacyueTa J0NH BbI30BOB, MOIYYaIOMIUX 00CITYKH-
BaHUE Ha CENbCKOU Tene(OHHOH CTAaHIMU U KOMY NPUAETCS OXKUAATh MOKA JENAIOTCS BHEII-
Hue BB3OBEL B 1909 r. oH omyOnukoBan cBOIO mepByio padoTy: «TeopHs BepOSTHOCTEH U
TenedoHHbIE Pa3roBopel». JTa pabota Oblia MpH3HAHA BO BCEM MHpE U ero (opmyna ObLia
HPHHATA JUIS MCTIONIb30BaHMSA B KPyHMHEHIIeH MouToBO# ciryxbe Mupa — ['naBHOM modramre
Bemukobpuranuu. Ero ¢popMynsl 1o CHX TOp HCIOIB3YIOTCS IPH pacuérax MPOIyCKHOU CIIO-
COOHOCTH COBPEMEHHBIX TEICKOMMYHUKAI[OHHBIX CeTeil.

FOoun Jlasun Bepxosuy (Bopucosuu) (21.05.1919-08.02.2006) — coBeTcKuii 1 poccHii-
CcKuil MaTeMaTHK, podeccop (1962), cnenuaimucT 1o MaTeEMaTHYECKOMY ITPOrPaMMHUPOBAHHUIO,
TEOPHU YIPABICHUS, TCOPHU MNPHUHATHS DEIICHHI, TEOpHUH HAAEKHOCTH, MATEeMAaTHYCCKUM
METOZIaM B DKOHOMHUKE.

J. b. YOnun — oauu u3 aBTOpoB Meroza simncounoB (1976). B psae mybnukauuii on
HIPUMEHSIT 3TOT METOJ I PelIeHUs 3ajad HelMHeiHoro nporpammuposanus. [losnaee Ha
ocHoBe 3toro Merona JI. I'. Xaunsn paspaboTan MeTo[ pelieHus 3a1auy IMHEITHOro IporpaM-
MHPOBAHHS, IMEIOIIHI TOTHHOMHAIBHYIO CIIOXKHOCTb.

B 1982 r. MexayHapoaHbIM OOIIECTBOM 0 MaTeMaTHYECKOMY HMPOrpaMMHPOBAHHIO U
AwmepukanckuM MaTeMmaTudeckuM obmectBoM A. C. Hemmposckomy, JI. I'. Xaunsany u
J. 5. HOmuny npucBoena mpemus (PankepcoHa IO MUCKpeTHOH MaTemaTtuke. B 1993 r.
. B. FOnuny GbU10 MPUCBOEHO 3BaHUE «3aCIy)KEHHBIA JeaTenb Hayku U Texuuku PCOCPy.
B 1994 r. 1. b. FOmun 0bu1 n36paH aeiicTBUTenbHBIM WieHoM Hbro-Mopkckoii akageMun Hayk.
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https://%D1%80%D1%83%D0%BD%D0%B8.%D1%80%D1%84/%D0%9F%D1%80%D0%B5%D0%BC%D0%B8%D1%8F_%D0%A4%D0%B0%D0%BB%D0%BA%D0%B5%D1%80%D1%81%D0%BE%D0%BD%D0%B0
https://%D1%80%D1%83%D0%BD%D0%B8.%D1%80%D1%84/%D0%94%D0%B8%D1%81%D0%BA%D1%80%D0%B5%D1%82%D0%BD%D0%B0%D1%8F_%D0%BC%D0%B0%D1%82%D0%B5%D0%BC%D0%B0%D1%82%D0%B8%D0%BA%D0%B0
https://%D1%80%D1%83%D0%BD%D0%B8.%D1%80%D1%84/%D0%9D%D1%8C%D1%8E-%D0%99%D0%BE%D1%80%D0%BA%D1%81%D0%BA%D0%B0%D1%8F_%D0%B0%D0%BA%D0%B0%D0%B4%D0%B5%D0%BC%D0%B8%D1%8F_%D0%BD%D0%B0%D1%83%D0%BA

IIpunoxenue B

Kpuruueckne 3Ha4eHUs] KOOQPUUHEHTOB PAHI0BON KOPpeJIsiuU

Ta6nuna Bl. Kpurnyeckue 3nayenns kodgduunentos koppeasuuu P-Cnupmena

N, 00BEM BEI-

ypOBeHb 3HAYUMOCTH, O

GopkH 0,1 0,05 0,01 0,001
5 0,805 0,878 0,959 0,991
6 0,729 0,811 0,917 0,974
7 0,669 0,754 0,875 0,951
8 0,621 0,707 0,834 0,925
9 0,582 0,666 0,798 0,898
10 0,549 0,632 0,765 0,872
11 0,521 0,602 0,735 0,847
12 0,497 0,576 0,708 0,823
13 0,476 0,553 0,684 0,801
14 0,458 0,532 0,661 0,780
15 0,441 0,514 0,641 0,760
16 0,426 0,497 0,623 0,742
17 0,412 0,482 0,606 0,725
18 0,400 0,468 0,590 0,708
19 0,389 0,456 0,575 0,693
20 0,378 0,444 0,561 0,679
21 0,369 0,433 0,549 0,665
22 0,360 0,423 0,537 0,652
23 0,352 0,413 0,526 0,640
24 0,344 0,404 0,515 0,629
25 0,337 0,396 0,505 0,618
26 0,330 0,388 0,496 0,607
27 0,323 0,381 0,487 0,597
28 0,317 0,374 0,479 0,588
29 0,311 0,367 0471 0,579
30 0,306 0,361 0,463 0,570
31 0,301 0355 0,456 0,562
32 0,296 0,349 0,449 0,554
33 0,291 0,344 0,442 0,547
34 0,287 0,339 0,436 0,539
35 0,283 0,334 0,430 0,532
36 0,279 0,329 0,424 0,525
37 0,275 0,325 0,418 0,519
38 0,271 0,320 0,413 0,513
39 0,267 0,316 0,408 0,507
40 0,264 0,312 0,403 0,501
41 0,260 0,308 0,398 0,495
42 0,257 0,304 0,393 0,490
43 0,254 0,301 0,389 0,484
44 0,251 0,297 0,384 0,479
45 0,248 0,294 0,380 0474
46 0,246 0,291 0,376 0,469
47 0,243 0,288 0,372 0,465
48 0,240 0,285 0,368 0,460
49 0,238 0,282 0,365 0,456
50 0,235 0,279 0,361 0,451
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Hpunoxenue C

KpuTtnueckne TouKH pacnpe/ejeHus

Ta6auna Cl. KpuTnyeckne TOUKH pacrpeesieHust, Xz

Yucno creneneit YpoBeHb 3HAYMMOCTH 0

cBobozel R 0,01 0,025 0,05 0,95 0,975 0,99
1 6,6 5,0 3,8 0,0039 0,00098 | 0,00016
2 9,2 74 6,0 0,103 0,051 0,020
3 11,3 9,4 7,8 0,352 0,216 0,115
4 13,3 11,1 9,5 0,711 0,484 0,297
5 15,1 12,8 11,1 1,15 0,831 0,554
6 16,8 14,4 12,6 1,64 1,24 0,872
7 18,5 16,0 14,1 2,17 1,69 1,24
8 20,1 17,5 15,5 2,73 2,18 1,65
9 21,7 19,0 16,9 3,33 2,70 2,09
10 23,2 20,5 18,3 3,94 3,25 2,56
11 24,7 21,9 19,7 4,57 3,82 3,05
12 26,2 23,3 21,0 5,23 4,40 3,57
13 27,7 24,7 22,1 5,89 5,01 411
14 29,1 26,1 23,7 6,57 5,63 4,66
15 30,6 27,5 25,0 7,26 6,26 5,23
16 32,0 28,8 26,3 7,96 6,91 5,81
17 33,4 30,2 27,6 8,67 7,56 6,41
18 34,8 31,5 28,9 9,39 8,23 7,01
19 36,2 32,9 30,1 10,1 8,91 7,63
20 37,6 34,2 31,4 10,9 9,59 8,26
21 38,9 35,5 32,7 11,6 10,3 8,90
22 40,3 36,8 33,9 12,3 11,0 9,54
23 41,6 38,1 35,2 13,1 11,7 10,2
24 43,0 39,4 36,4 13,8 12,4 10,9
25 44,3 40,6 37,7 14,6 13,1 11,5
26 45,6 41,9 38,9 15,4 13,8 12,2
27 47,0 43,2 40,1 16,2 14,6 12,9
28 48,3 44,5 41,3 16,9 15,3 13,6
29 49,6 45,7 42,6 17,7 16,0 14,3
30 50,9 47,0 43,8 18,5 16,8 15,0
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INpunoxenue D
Teopust MaTpun B OPMHPOBAHUH IKOHOMHKO-MATEMATHYECKHX 3224
CopepixaHre 5KOHOMHKO-MAaTeMaTHIECKOH 3a1aull OIpeeNsieT MaTpHLa.
COBOKYITHOCTb YHOPSI0YEHHBIX B3aHMMOCBS3aHHBIX YHCEI, PACIOJIOKEHHBIX B M-CTPOKaxX

n n-CTOH6IIaX, Ha3BIBACTCA Mampuuezi pasmepom m X n.

dyy dgp-.-Agp
ayy dpy... Aoy

A=|az ag.. ag :Haij Hmvn
Am Am2--Amp
Marpuua, cocrosiiiasi U3 OAHOW CTPOKK | = 1 ¥ N cTONOLOB, Ha3bIBACTCS Mampuyeli-
CMpOKOI.

Marpuua, cocrosiuias U3 OAHOro crondua j = 1 W M CTPOK, Ha3bIBAaCcTCS mMampuyeti-
cmonbyom.

Ecii kon4ecTBo CTPOK HE PABHO KOJIMYECTBY CTOIOLOB (M # N), TO UMEEM HPSIMOYTOJIb-
HYIO MaTpHILy.

Eciit KoIM4ecTBO CTPOK MaTPHUIBI PAaBHO KOJIMYECTBY CTONIOIOB (M = N), TO UMEET KBaj-
paTHYIO MaTpHUILy.

JlnaronasnbpHas MaTpHIla — 3TO TaKas KBajpaTHas MaTpPHIA, y KOTOPOH BCE SIIEMEHTHI, He
CTOSIINE HA INIABHOM AMAarOHAIH, PaBHBI HYIIO.

CkassipHast MaTpHIL@ — 3TO HyJIeBasi MATPHUIIA, Y KOTOPOI BCE 3JIEMEHThI PaBHBI HYJIIO.

TpeyrombpHast MaTpHIIAa — 5TO MAaTPHIIA, y KOTOPOIl BCE 2IEMEHTHI BBIIIIE WIIH HIDKE TIaBHOU
JIMaroHAaJIM, PaBHbI HYIIIO.

Pa3obbeM MaTpuIly 4 Ha KIETKH, KaXKIas U3 KOTOPOH OyIeT HeKOTOpoi MaTpumei 6oiee
HHM3KHX Pa3MepoB, MONIyduM OJiouHylo MaTpuily. OcoOblii MHTEpeC IpPEeICTABISIOT OJIOYHBIC
MaTpHIBL, IMEIOIIUE KBaPATHbIC AUATOHAIBHBIC KICTKH.

a1 dyp 413 4y
A= dp1 dpp A3 dpq | An Ap
as; Az Ay Ay A Ay

w

dgp A4 443 Agg
KBasuanaroHanbHble MaTpHIBI — 3TO OJIOYHBIE MATPHIBI, Y KOTOPBIX BCE KIIETKH, KPOME
KJICTOK, CTOANIHX Ha TJIaBHOM JAuaroHaly, SBJISIIOTCS HYJIb-MaTpHUIIaMU.
- Marpuma A" Ha3pIBaeTCA TPAHCTIOHMPOBAHHON K MaTpHIE A, eciy dJeMeHT ajj MaTpHIIBI
A PaBeH JJIEMEHTY &ji MaTpUIIB A:

A=[81 812 &3 \m (3 an
Ay Ay a =| 312

21 922 923
a3 A3

HOHﬂTHe «HEBBIPOKICHHAA MaTPULIa» CBA3aHO C IIOHATHEM €€ paHra.

Panzom mampuybl Ha3pIBACTCSI MAKCUMAJIBHBIH TTOPS/IOK OTIIMYHBIX OT HYJIsi MHHOPOB HJIH
HaI/I6OJ'II)HICe YUCIIO HHHGP‘IHO'HG3HBHCHMLIX CTPOK HWJIN CTOJ'I6I_[OB MaTpHIbL.

Jlist Toro 4To0bl CHCTEMAa OTpaHWYECHHI SKOHOMHKO-MAaTEMaTHYECKON 3a/a4u Oblia COB-
MECTHA, HGOGXOHHMO U 1O0CTAaTO4YHO, ‘ITOGBI paHT MaTpUIbl 3TOI>’I CHCTEMBbI 6I)IJ'I PpaBEH paHTy €€
PpacUIMpPEHHOH MaTpPHIIBL.

PaCIHI/IpCHHaH MaTpula nojy4dacTces U3 MaTpHUIbl A IyTeM I[O6aBJ'ICHI/IfI B HEC CTOJ'I6I_Ia
CBOOO/IHBIX YJIEHOB:

a1y 812 - %
A1 8gp -+ 8pn Ay

qmi 8mz -+ @mn An
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Marpuia Ha3sIBaeTCsl HEBBIPOXKICHHOMH, €CIIU € ONpEeNuTeNlb OTIHYCH OT HyJs, U BBI-
POKJICHHO, €CITN ONpPEJICIUTENb PABEH HYIIIO.

DOKOHOMHUKO-MaTeMaTHdecKas 3aJada, MMEIONIasl BEIPOXKICHHYIO MATpHILy, PEIICHHN He
nmMeert. J{1s MaTpHIl Onpe/ieNieHbl ONePaIMH CII0XKCHHS (BBIYUTAHHSA) U YMHOKCHHUSL.

Cymmoii (pasnocmyio) 08yx mampuy A u B HaspBaeTcs Takas mMarpuna C, dIeMeHTHI KO-
TOpO#1 paBHBI CyMMe (Pa3HOCTH) COOTBETCTBYIOIHX 3JIEMEHTOB MaTPHII-CIIAraeMBbIX.

CrnoxeHne (BBIYMTAHKE) ABYX MaTPHI Ha H u Hb H BO3MOXHO TOTJd, KOTJ]da OHH MMEIOT
ij ]

OIMHAKOBYIO Pa3sMEPHOCTh:

s =l + ],

Ipoussedenuem mampuyvt A na mampuyy B Ha3piBaetcs Takas Matpuna C, Kaxaplii die-
MEHT KOTOPOil paBeH CyMMe MPOU3BEICHUI JIEMCHTOB CTPOKH MATPHUIBI A Ha COOTBETCTBYO-
IIHe HIEMEHTHI cToN0a MaTpuLsl B. M3 onpesenenus cienyer, 4to npoussenenue A-B nmeer

CMBICJI, €CJIM MaTpuIa A UMeeT CTOJIBKO ke CTOJ'IGIIOB, CKOJIBKO MaTpuia B CTPOK:

1

i =l

A T T

O6paTHast MaTpuIa K Matpuie A — 3To Takas MaTpuia A, SIEMCHThI KOTOPOH PaBHEI
YaCTHOMY OT JACTICHUSA anreraI/I!{eCKHx I[OHOJ'IHCHPIP‘I COOTBETCTBYIOIINX DJIEMCHTOB MAaTPUIbI
A Ha OnpeACIUTEIb CUCTEMBI C ITOCICAYIOIIUM TPAHCIIOHUPOBAHUEM:

A Ay Ay
ay - By, det det det
Ay Ay e Ay @ @ Amz

" 04" =|det det ~ det

A, A A4

in 2n mn

det det " det
HeoOX0AMMBIM U IOCTATOYHBIM YCIIOBHEM CYIIECTBOBAHMS OOPaTHON MAaTpPHIBI 110 OTHO-
IICHHIO K MaTpPHIIE A SBJISCTCS HEBBIPOXKICHHOCTE MaTPHIILI 4.
Ipumep. Nmeem matpuiy A:

341
A=(034
245

Marpuia A — HEBBIpOXKIeHHAsI, Tak Kak det = 23 # 0, crnemoBaTensHO, MOXKHO HAWTH 00-
paTHyIO MaTpuily kK Matpuue A:

-1 -16 13
nnn
|8 1o
23 23 23
-6 -4 9

23 23 23

rae A1 =—1; A12=8; A13= —6; Ann=—16; A2, = 13; Ap3=—4, An=13; A=-12; A5s=9.

O6paTHas MaTpHIAa KCHONB3YeTCs MPU PEIleHHH JKOHOMHKO-MATEMATHUECKOH 3a1adu.
Ecmu HaiiTn MaTpuiy A" M YMHOXHTb €€ Ha CTONGEI CBOGOAHBIX WICHOB, TO MOTYYHM 3HAUC-
HHE HEM3BECTHBIX BEJIMUKH 3a1a9H:

-1
Xn1=Ann Yna-
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INIpunoxenune E
Teopust onpeaesuTeneii B popMuUpoBaHUHN IKOHOMUKO-MATEMATHYECKHX 3224

V3 MaTeMaTHKU H3BECTHO, YTO 3HAUCHHE MEPEMEHHBIX YKOHOMHKO-MAaTeMaTUUECKOU 3a-
a4l MOXHO Haiith, ucronb3ys (opmynsl Kpamepa (mBeiinapckuit marematuk ['aGpuens
Kpamep), T. e.:

_ dety
xj=
det

TOJIBKO B TOM CIy4ae, €CJIM OINpeJCIuTeNb (JCTePMUHAHT) CHCTEMbI HE PABECH HYJIIO

(de % 0), 1 x0Ts1 OBI OZMH U3 ONPEACIUTENCH IIEPEMEHHBIX HE PABEH HYIIIO ( det,, =0 ).

OHpe,ZlCJ'IHTeJ'IL HepCMeHHOﬁ detxj TIOJTy4JaroT U3 ONPEACIIUTEI CUCTEMbBL 3aMEHOM KOSq)—

QJHHHGHTOB CTOJ'I6I_IB., COOTBETCTBYIOILIETO onpeneneHHoﬁ HepeMeHHOﬁ Xj, KO3(1](1)I/IHPIGHTaMPI
crondua CBOﬁOZlHBIX YJICHOB!

A a a
det = 11 “12 “13
o1 dp A3
a;p a
detxj _ A ag agg
A, ay ay

Onpezenutens N-ro MOpsKa, COCTOAIIMI 13 N’ DIEMEHTOB, PaBeH areGpanyeckoil cyMme
Nn! 4IeHOB, KaXKIbIi U3 KOTOPHIX BKJIFOYAET MO OJJHOMY U TOJIBKO 110 OJHOMY 3JIEMEHTY C KaxK-
0¥ CTpOKHM Wtw cTon6ma. [Ipi 5TOM 3HaK OTIpeeNUTeNs BEpakaeTcs Kak (—1)',
rae t — 4uca0 MHBEPCHIi NepECTaHOBOK BTOPBIX MHAEKCOB 3JEMEHTOB YIECHOB, 3aMHCaHHBIX B
TIOPSIJIKE BO3PACTAHUS UX MEPBBIX HHIEKCOB:

det = z (-D)'ay, -2, -ay, -

n!

Yucno uHBepcHil MepecTaHOBKH ONPEENeTCS CyMMHUPOBAaHUEM OOIIEro YHciia HapyIe-
HHH nepes Kax/IbIM 3HaUEHHEM.

CrenoBaTenbHO, HEOOXOJUMO ONPEEIUTh, B KAKHX CIydasX KOHCTPYKIHS KOHOMHKO-
MaTeMaTH4YECKON 3a/la4d MPEAIoaracT PaBEHCTBO HYIIO ONpPEJCIUTENs CHUCTEMBI, 4TOObI
n30eKaTh TAKUX CHTYal[Hi IPU KOHCTPYHPOBAHHU MOJIEIIH.

PaccMmoTtpuM ceoiicmea onpedenumeneii.

1. Ecnu Bce aneMeHTsI KakOH-HHOYIb CTPOKH (M CTONOIIa) SKOHOMHUKO-MaTeMaTHIeCKOM
MO/IeSIM PaBHBI HYIIIO, TO U ONPEEUTENb PABEH HYIIO.

Jloka3aTensCTBO BEITEKAET U3 ONPEACNICHHS: TaK KaK B TI000H WICH ONpeAeIHUTeNs BXOAUT
9JIEMEHT U3 Ka)XKIOW CTPOKM MIIM KaXKJIOro CTONOLA, COCTOSIIEro U3 HyseH, TO BCe YJIEHBI
ompenenuTens (B CHIy TOTO, YTO OHH SIBIIFOTCS IIPOU3BEACHUEM DIIEMEHTOB) PAaBHEI HYIIO, a
ClIeJ0BaTeNbHO, U UX CyMMa paBHa HyJIIO.

2. Eciu cpenu cTpok (MM CTONOLOB) SKOHOMUKO-MaTeMaTHUECKOI MOJENIN UMEeTCs 1Be
OJIMHAKOBBIX CTPOKHU (MJIM CTOJIOLA), TO ONPE/IEIIUTENb PABEH HYJIIO.

Jloka3aTensCTBO: Tak Kak IO YCIOBHIO ABE CTPOKH (MM ABa CTONIOIA) OAMHAKOBBI, TO UX
[IEpEeCTaHOBKA HE MEHSET BeIM4uHbl onpezenutens. Ho, ¢ apyroil cTOpoHBI, IPOUCXOAUT
uHBepcHs (T. €., CIIH YUCIO UHBEPCHH IePeCTaHOBOK OBLIO YETHBIM, TO OHO IIOMEHSETCS Ha
HEYETHOE, U HA00O0pOT), CIEN0BATENIbHO, 3HAK ONPEENUTENs U3MEHUTCA Ha IPOTHUBOINOIONK-
HBI}, HOTyYUM:

det =—det ;
2det=0;
det=0.
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Takast cuTyalusi IpA KOHCTPYHPOBAHUH YKOHOMHKO-MATEMATHIECKONW MOJIEITH CO3MaeTCs
TOT/Ia, KOT/J[a B MOJIEITb, HATIPUMED, BBOJIST JBA BH/A [IEPEMEHHBIX, 0003HAYAIONINX 3€PHOBBIC
KYJIBTYPBI HJIM IPYIIBI PA3IMYHBIX I0JOBO3PACTHBIX IPYIII KMBOTHBIX OJHOrO BHAA ¢ OJIH3-
KOl TEXHOJOTHEH BBIPANIMBAHMS, CIEI0BATEIBHO, TEXHUKO-IKOHOMHYECKHE KOIPDUIHEHTHI
MPY HEM3BECTHBIX B 9TOM CIIydae MOTYT COBIAJATh M OMPEACIHUTENh CHCTEMBI OyIeT paBeH
HyJ 0. UT00BI H30€XkKaTh TaKOH CUTyallui HEOOXO0JUMO OOBEIUHSITH OTPACIIU C COBIAAIONIMMHU
mapaMeTpamu.

3. Ecniit mOMeHATh MECTaMH JIB€ CTPOKH (MIIH JIBa CTOJIOIA), TO 3HAK ONPENEITUTEINS U3Me-
HHUTCS HA POTHBOIOJIOKHBIN, a a0CONIOTHAS BEIMINHA OCTAHETCS TIPEKHEH.

JlokazaTenbCTBO: MPHU MEPECTAaHOBKE JBYX CTPOK (WM CTOJIOIIOB) YMCIO MHBEPCUH Iepe-
CTAHOBOK M3MEHSIETCS M3 YETHOTO HA HEYETHOE MJIM U3 HEYETHOTO Ha YETHOE, CIENOBATENLHO,
3HAK ONPEICNTUTEIISI H3MEHUTCS Ha IPOTHBOIIOIOXKHBIM, T. €., €CIH OBUT «+», CTAHET «—» U Ha000-
por. Ho BenuumHa OMpenenuTess He U3MEHHTCS, TaK KAaK HE M3MEHSTCS BEJIUYHMHBI DIIEMEHTOB
omnpenenutes. TakuM 00pa3oM, €I MPH COCTABICHHH SKOHOMHKO-MATEMATHYCCKOW 3a1adn
TIPOITYCTHIIA OJHO MJIM HECKOJIBKO OTPaHHYCHMIl WM IIEPEMEHHBIX, TO MX MOXKHO 3aIlicarh Ha
JIPYTO€ MECTO B MOZIEIIH, YTO HE IIOBJIVSIET Ha 3HAUYCHHE IIEPEMEHHBIX 3a1a9H, TaK KaK:

% H oy =_detxj .
det b _det
4. Eciu Bce nineMeHThI CTPOKH (HHI/I CTOH6H3) IKOHOMHKO-MATEMaTHIECKON MOJCIN CO-

JICpxKaT 06].[11/11‘/'[ MHOXHUTEIIb, TO €r0 MOXKHO BBIHECTH 3a 3HAK ONPCACIIUTEIIA.
HOK&B&TCJ’IBCTBO: HU3BECTHO, YTO

X: =

X = det,;
det

B sToM ciydae oOuMIT MHOXMTENb HA 3HAYCHHE IMEPEMCHHBIX 3KOHOMHKO-
MaTeMaTHYeCKOi MOJENU He BIHACT. JTO CBOWCTBO NMPUMEHSCTCS B OTPAaHUYCHUSIX MOJICIH C
OOJIBIIMMHU YHCIIAMH, HAIIPHMED: B MOAEIH ONTUMH3ALNY CHCINATN3AIUK U COYETaH s OTpac-
neil CelbCKOXO3HCTBEHHONH OpraHM3allMH, B OIPAHHYCHHH 110 (POPMHUPOBAHHMIO OCHOBHBIX
IIPOU3BOJCTBEHHBIX (poHA0B. Eciu TexHUKO-3KOHOMHYeCKHE KO3((HUIMEHTs JaHHOTO Orpa-
HHYEHHS] UMEIOT eIMHULY H3MepeHHs pyO., TO MOXHO o0mmii koapduuunent, pasusii 1000,
BBIHECTH 32 3HAK CHCTEMBI OrPaHUYECHHH YKOHOMHKO-MAaTEMAaTHYECKONH MOJENH, T. €. 9TO PaB-
HOCHIJIBHO 3aITUCH OTPAHHYEHUS ¢ eIUHHULCH H3MEPeHuUs ThIC. PyO.

5. Onpenenurtenb ¢ IBYMs IPONOPLUHOHAIBHBIMU (T. €. TIOJyYEHHBIMH B Pe3yJbTaTe JIU-
HEWHOTo NMpeoOpa3oBaHysI) CTPOKAMH HIIM CTOJIONAMH paBeH HyI0. CMBICIH JIMHEHHOTO peod-
Pa30BaHUS COCTOUT B TOM, YTO TEXHHUKO-IKOHOMHYECKHE KOI(P(OUIUEHTH HOBOU CTPOKH HIIH
cToNOIA MOTYYeHEl B PE3yJIbTaTe YMHOXKEHHSI TEXHHKO-9KOHOMHYECKOro Ko duuuenra yxe
nuMeronieiicss B 5)KOHOMHUKO-MaTeMaTHYECKOI 3a/1ade CTPOKH MITH CTOJIONA.

JlokazaTenbCTBO: BBHITEKAET U3 YETBEPTOTO CBOMCTBA, T. €. HEOOXOAMMO OOLIMHA MHOXH-
Tesb K CTPOKH HITM CTONIOIA BBIHECTH 3 3HAK onpeenures. [loinyqnuM Be OJHHAaKOBbIE CTPO-
K{ WM JBa OJMHAKOBBIX CTOJIOIA, T. €. CTPOKA WIIH CTOJOCL, ITOTyIEeHHBIE B PE3yJbTaTe JIH-
HeiHOro npeodpa3oBaHusl, HUYErO HOBOTO B OIpEJeNeHne 0COOCHHOCTEH M (DYHKIIMOHUPOBa-
HHUS HCCIENyeMOH CHCTEMbl HE BHOCHT, II09TOMY TaKHX OIpPAaHMYCHHH B IKOHOMHKO-
MaTeMaTH4YeCKOi MoJieH OBITh He JOJDKHO.

6. Ecniu Bce a11eMeHThI CTPOKH (CTONIONA) SBISIOTCS CyMMaMHy M3 OJMHAKOBOTO YMCIIA Clia-
raeMBIX, TO ONPEACIIUTEIb PABeH CyMME OLpeeIUTelel, B KOTOPBIX SIEMEHTaMH 3TOH CTPOKU
(cToyb1a) ciryxat OTIeNbHbIE claraeMble:
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a1 8, - A 8y App -84p| [31185p - Ayp

det= azl'l“bzl 3z +b22 T +bzn =18z Az Qg |t bzl sz "'bzn

an1 anz Z5lnn anl anz ann anl an2 "'ann

BblunciieHne onpenenuTeNs pa3ioKeHHEM M0 3IeMEHTaM HEKOTOpPOil CTPOKM WIIM CTONO-
I1a MOJKHO YIIPOCTHTb, €CIIH IPEABAPUTEIHHO €ro Ipeodpa3oBarts.

HW3n0xeHHass METOIMKA ONpECIICHUs 3HAYEHUs IePEMEHHBIX TpeOyeT 00ibIIoro oobema
BBIYUCIICHHH, TaK KaK C YBEIHUCHHEM IHOPSIKA ONPEACIUTENS YHUCIO €ro 3JIEMEHTOB OBICTPO
pacTer, CIEl0BAaTEIbHO, HEOOXOAMMO H3YYHTh CBOWCTBA OINpECIHUTENCH, MO3BOJIAIOMINX
YIPOCTHTH UX BHIYHCIICHUSL.

7. CymMMa npou3BeIeHU 3JIEeMEHTOB HEKOTOPOH CTPOKH MM cTONIONA Ha MX ayiredpanye-
CKHe JIOIOIHEHHUS paBHA ONPEIEIUTEIIO.

Ajj — anreOpandecKiM JOIOIHCHHEM 3JICMEHTA @jj Ha3bIBACTCA €ro MUHOP, B3ATBIH CO

3HAKOM «», €CIM CyMMa HOMEPOB CTPOKH H CTOJIOIA, KOTOPBIM IIPUHAUICIKHUT ITOT
3JIEMEHT, €CTh YHCIIO YETHOE, H CO 3HAKOM  «—», €CIIH 3TO YHCIJIO HEYETHOE!

_ i+]j
Aj =DMy
M} — MHHOpPOM DJTeMeHTa @jj Ha3bIBAETCS HOBHIH OTPEeNUTENh GONee HI3KOTO TIOPSIKA,
TIOJTydEeHHbIH B pe3y/IbTaTe BEIYEPKUBAHUSA CTPOKH | H CTONONA j.
8. BenuuuHa onpenenuTens He M3MEHUTCS, eCIH K 3IeMEHTaM HEKOTOPOM ero CTPOKH K
cronGua NpubaBuTh COOTBETCTBYIONIHE YTEMEHTHI APYToil CTPOKH HIIM CTONBIA, YMHOKEHHBIE

Ha OJIMH ¥ TOT )K€ MHOXXUTEJIb.
Hanpumep, TpeOyeTcst BBIMUCITUTD ONPEJICITUTENb!

3 1 1-1
-10 4 -2.
det =
3-12 3
1-11-2
K nepBoii cTpoke nmousieHHO MPUOABUB TPETHIO U YETBEPTYIO CTPOKH, TOJITYUHM:
3 1 1-1
-10 4 -2
det =
6 0 3 2
4 0 2 -3
BbIunciauM onpeaenuTens MyTeM pa3iokKeHUs 10 BTOPOMY CTOJOIY:
-14 -2
det=1"2%6 3 2
4 2 3

BBIYMCIIAM OTPEIENUTENb, UCTIONb3Ys CEABMOE CBOHCTRO:
det = ay; (85,833 — Ap3dsy) — A1p (B335 — A318p3) +
+83(8p185; —8pp831) = —(-9-4) - 4(-18-8) -
-2(12-12) =117.
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HpunoxenueF
BekTopHOE IPOCTPAHCTBO

KomnkperHast 95KOHOMUKO-MaTeMaTH4YecKasl 3a/ja4a OIpeeNsieTcss MaTPHIEH, a TeOpHs BeK-
TOPOB IO3BOJISET NPEJICTABUTh MATPHILYy PA3MEPHOCTBIO MXN KaK MXN-BEKTOP.

BwmecTe ¢ TeM MaTpHIly S5KOHOMUKO-MaTeMaTHIeCcKas 334l MO)KHO PacCMaTpPUBaTh, €CIH
HaM 3TO HYXXHO, H KaK COBOKYIHOCTb BEKTOPOB-CTPOK, H KaK COBOKYIHOCTb BEKTOPOB-
cTon61oB. IIpyH 3TOM Ka)IbIii BEKTOpP BBIPAXKAET KAKYIO-TO 3aKOHOMEPHOCTH MOJEIUPYEMOM
CHCTEMBL.

Bextopsl ai, ay, ..., an N-MEPHOTO NPOCTPAHCTBA HA3BIBAIOTCS JIUHELHO-HE3AGUCUMBIMIL
€CJIM BBINOHSETCS PAaBEHCTBO:

0, + 0,d, +... 0,4,
TOJBKO B TOM CIIydae, KOorja

alzazzmzanzo.

Ecnu maHHOE paBEeHCTBO BBINONHSACTCS U IPH HEHYJICBOM 3HAYEHHHU XOTS OBl OJHOTO 3Ha-

YeHUs 8y, T. €.

a,#0,
TO BEKTOPBI d1, d2, ..., (n HA3BIBAIOTCS JuHelHO-3a8uctMbimu. JINHEHHAs 3aBUCUMOCTh BEKTO-
POB 03HAYaeT, YTO TAKHEC BEKTOPHI HE BBHIPAXKAIOT HOBOM 3aKOHOMCPHOCTH H3ydaeMOW CH-
CTEMBI.

B n-MepHOM mIpocTpaHCTBE BCErza MOXKET ObITh N JIMHEHHO-HE3aBUCHMBIX BEKTOPOB, HO
BCsKMIA N + 1 BekTOp OyAeT JIMHEWHO-3aBUCHMBIM, T. €. OyAeT SBJIAThCS JIMHEHHOW KOMOUHA-
nuel N-Bektopo. CienoBaTellbHO, BEKTOp N + 1 MOXKHO BBEIPa3sHTh 4epe3 KOMIIOHEHTHI
N-BEKTOPOB € TIOMONIBIO YnCeN oL, # 0. BEKTOPBI MOXKHO MPENCTABATH TEOMETPHYECKH.

Ecnu pa3sMepHOCTb BEKTOPA, KOTOPHIA IPEICTABIsIEM T'€OMETPUYECKHU, OONbIIE ABYX, TO
MOJTy9UM TEJNO:

OTIMUUTENnbHOI 0COOEHHOCTBIO BBIMTYKIIBIX Tl SIBISIETCS TO, YTO OHM COAEpKaT B cede
Kak KpallHMEe TOYKHM OTpe3Ka, TaK M caM OTpe30K. HeBblykible Tena TakMM CBOHCTBOM He
o0nagaloT. Brimykioe Teno numeer KpaifHue yriaoBble TOUKH, KOTOPBIE MONTY4eHbI IIyTeM Iepe-
cedyeHHs IrpaHell win mnockocTed. KpailHIMH yIIOBBIME TOUYKAMH HA3BIBAIOTCS TOUKH, KOTO-
pbIe He SABIAIOTCS BHYTPEHHHMH HH JUIS KaKOrO-HHOY/Ib OTpe3Ka, IETMKOM TPUHA UICKAIIEr0
Teldy WIN MHOXKECTBY TOYEK. Y BBIIMYKJIOrO MHOTOTPAHHHUKA KpalHEH yrioBOW TOUKOH sIBIS-
I0TCSL €r0 BEPIIMHBI (X BCEra KOHEYHOE MHOXECTBO). Y HEBBIMYKJIOIO MHOTOTPAaHHHKA HE
Ka)k71asi BEpIIMHA SIBJISETCS KpalHel yrioBoi TOUKOM.

Marpuiia SKOHOMUKO-MaTeMaTH4YecKass 3afadd B N-MEPHOM HPOCTPAHCTBE OIpEIeNnsieT
MHOTOTPaHHHK, KOTOPBIH MMeeT KOHEYHOE YHCIIO BEpIIMH. PelmnTh 3amady — 3HAUUT HalTU
napaMeTphl KpaitHeH yIioBoii TOUKH U 3aTeM, JBUIasACh OT BEPIUIMHBI K BEPIIMHE, HAHTH KOOp-
JIMHATBI KpaifHell yIIIOBOW TOYKH, KOTOPBIC MPHAAMYT IENeBON DYHKIMH IKCTPEMaIbHOE 3HA-
yeHue. TakuM 06pa3oM, BHITYKIIbIE Tela SBIISIOTCS TEOMETPHUESCKUM TPEACTaBICHHEM YKOHO-
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MHKO-MaTeMaTH4ecKas 3a7adl, IPOIecC PelIeHHs: KOTOPOil CBsI3aH C OLECHKOH M mepedbopoM
KpalHUX yTJIOBBIX TodeK. [Iporecc mepebopa BeplInH, MK IepeMeleHHe OT OXHOH BEepIINHBI
K JpYroi, OCYIIECTBISIETCS € IOMOLIBIO BBIMYKJIOH JIMHEHHOH KOMOMHALMH.

JIro6ast TOUKa 3aMKHYTOT'O BBIITYKJIOTO MHOXKECTBA MOXKET OBITh IPEICTABICHA BBITYKIOH
JIMHEIHOW KOMOMHAIMEH ero KpaifHUX yrIIOBhIX To4ek. [IpiueM mapaMmerpsl 3TOi TOUKU OyayT
XapaKTepH30BaTHCs BHIPAKEHUEM:

o +...+o,a,

TIpH YCJIOBUAX, YTO

Beinykinias JHHelHash KOMOMHAILMs SBJISIETCS alNapaToM, MO3BOJSIONIMM OCYLIECTBUTh
nepeOop U OIEHKY NapaMeTpOB KpailHeH YIJOBOH TOYKHM B COOTBETCTBHH C TPEOOBaHUSIMH,
NpeIbsABISIEMBIME K 9KOHOMUKO-MaTeMaTHYECKas 3a/1aue.

Ecau MBI IMEeM CHCTEMY JIMHEHHBIX HEPABEHCTB C N-HEM3BECTHBIMH U N + 1 orpaHuyYeHH-
SIMH BHJA:

ap Xy +.. 2 A,

an+1,1xl +..+ an+l,nxn 2 An+1|

TO 06H1Hﬁ MHOT'OI'paHHHUK pCIHeHHﬁ, UIIN CUMILICKC, 6yI[CT B TOM cCiry4ae, €CJii —

det=0,Ap, #0

u anreﬁpanqecxue JIOTIOJIHEHUST CTOJIONA CBOOOMHBIX YJICHOB (AiAi) HUMEIT OAWHAKOBBLIC

3HAKH.
IMIpunoxenueG
I'padmyecknii MeTos pemieHUs 3a1a4 JUHEHHOT0 NPOrpaMMHPOBAHUS

Jlnist pewieHus 3a4a4 JIMHEHHOrO MPOrpaMMHUPOBAHUS C ABYMsI EPEMEHHBIMH (X1, X2) HC-
MOJIB3YeTCs TPaUIECKUi METO, KOTOPBIM COCTOUT U3 CICAYIOMIX TAIIOB:

a) oToOpaskeHne 00IACTH AOIYCTHMBIX PEIICHHI Ha OCHOBE COCTABICHHBIX OTPaHUYCHHUII;

©6) mocTpoeHue JIMHUHM LENeBO (DYHKIUHU;

B) ONpEJIEICHNE U BBIYMCICHNE KOOPIMHAT TOYKH MaKCHMyMa (IIPH PEIICHHUH 3aJaud Ha
MaKCHMYM) WM MUHUMYyMa (TIpH PEIICHUH 33aa4 Ha MUHHMYM);

T') pacyeT 3Ha4YeHus LeIeBol QYHKIMY B HAlICHHOM TOUKe.

Ilpu penrenny 3a1a4 JIMHSHHOTO NPOrpaMMHPOBAHUS MOTYT BO3HUKATh CICAYIOIIUE CITy-
qau (puc. G1):

1) onTEMaNIbEHOE pelIeHNe eIHHCTBEHHO;

2) ONTUMAJIBHBIX PEIICHHH OECKOHEYHOEe MHOXKECTBO: JIMHHS YPOBHS IPOXOMHUT depe3
CTOPOHY 00J1aCTH AOMYCTUMBIX PELLICHHUH;

3) ueneBast GYHKIHS HE OrpaHUYEHA, T. €. CKOJBKO OBl HE MEpPEeMEIIaH JINHUIO YPOBHS,
OHa HE MOXET 3aHATh Pa3pEIIaOIIee MONT0KECHHE;

4) 001aCTh OOIMYCTHUMBIX PELICHHH COCTOUT M3 TOYKH, B KOTOPOIl LieneBas QyHKIHS OJHO-
BPEMEHHO MMeeT 1 MaKCHMAIbHOE, 1 MHHHMAJIEHOE 3HAUCHYIS;
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5) 3amava penIeHuil He IMeeT, TaK KaK CHCTeMa OrpaHHICHUIl HeCOBMECTHA.

B obmem cioydyae TMHEHHBIN XapakTep meneBod (yHKIUH U BBIIYKIOCTh OOTACTH JOITy-
CTHUMBIX 3HaY€HUI1 IO3BOJISIIOT C/IENATh CIEAYIOIHIA BEIBO:

ONMUMATLHOMY PeueHuio coomeemcmayem, no Kpaiinell mepe, 00Ha U3 6epulil MHO20-
2PAHHUKA, ONUCHIBAIOWEe20 001ACTb OONYCIUMBIX PeUleHU.

A
2 1‘ B 2 A 1
\ Fmax B4
Fmax
c A c
Fmin
0 . i >
F=0 me X1 0 F=0 X1
a 6
Y2 A X2 A
.4
<
c
/ F max=Fmin
0 > - 4
X1 0 F—O X1
6 2
X2 A
c
0 F=0 X
0

Puc. G1. I'eomerpuueckas HHTEpNpETALMs 3a/1a4 JIMHEHHOTO IPOrpaMMUPOBAHUS
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IpunoxenueH
AJITOPHTM CHMIIJIEKCHOTO MeTOAa

VHHUBepcalibHBIM METOJOM PEIICHHs 3a[a4 JIMHEHHOrO MPOTrPaMMHpPOBAHMS SBISACTCS
CHMILIEKCHBIII METOJ, OCHOBAaHHBIH Ha IPUHIMIE IIOCIEN0BATeIBHOTO yiyumenus. Ero unes
COCTOUT B OTHICKAHWHM KAaKOW-THOO BEpIIMHBI MHOTOTPAaHHWKA JOIyCTUMBIX peIIeHHH, Ipo-
BepKe ee KOOpJMHAT Ha ONTHMAalbHOCTh. Ecim pelleHHe HEONTHMAIbHO, TO OCYIIECTBIISIL
Iepexof K Apyroil BepIinHe MHOTOTPaHHUKA, BHOBb IIPOBEPSIOT €ro Ha ONTUMAIBHOCTE. [Ipu-
4eM IIpH IIepexojie OT OJHON BEpIIMHBI K JPYroil 3HaUeHHe LeneBoi (GYHKIUK yObIBaeT (IIpu
pelIeHnH 3a1aul Ha MUHUMYM) HJIM BO3pacTaeT (B 3aJa4e Ha MakCUMyM). Tak Kak BBITYKIIBIH
MHOTOTPaHHHUK MMEET KOHEYHOE YHCIIO BEPIIHH (BCIEACTBHE KOHEYHOCTH YHCIIa OTPaHUYCHHUIT
3a/1a4n), TO 3a ONpPEJIEIICHHOE KOIMYECTBO «IIIar0B» TOYKA ONTUMYMa OyZIeT HaiiaeHa.

ITycTb naHa 3aa4a JIMHEHHOTO IPOrpaMMHUPOBAHMS:

A X +AoXy + .+ Ay Xy <A,
p1Xy +gpXg +.+ Bp Xy < Ay,
A X + AmaXo oo F A Xy < Ay,

X1y Xg e X 2 0.

Finax = P1Xg + PoXp + .o PpXp -
IpencraBum ee B KAHOHHIECKOU opme:
Y1+ 81X +aXp o+ 8 Xy = A
Y2 + 81X +8gpXy .t B Xy = Ay,
Y + 81Xy + AppXp + o+ Ay Xy = Ay,
Xgs X ooy X 2 0.
Fmax =y-0+ P1Xy + PaXp o+ PpXp

JUits1 9TOr0 B OrpaHUYCHUS U LEIeBYI0 (DYHKIHIO MOJIENH BBOIAT AOIOJHUTENIBHBIC Tepe-
MmeHHbIEe Yi. C 9KOHOMHYECKOW TOYKHM 3PEHHS IOMOJIHUTEIBHBIC IIEPEMEHHBIC 0003HAYal0T
BEIIMYHHY HEIOHCIIONB30BAHUS PECYPCOB, €CIIM MCXOIHBIC OTPAHMYCHHS HMEIOT BUJI MCHBIIC
160 paBHO (<), WK 0003HAYAIOT BEINYHHY MPEBBIICHNS CBEPX MHHUMYMa, €CIIM HCXOIHBIC
orpaHuueHust Tuna 6osbire 160 paBHO (>).

PeraroT 3aja4y OTHOCHTEIIBHO JOMOJIIHUTEIBHBIX IEPEMEHHBIX Yj, KOTOPBIC B 9TOM CIIydae
o0pa3yror 6a3uc U Ha3bIBAIOTCS 0A3UCHBIMH, @ OCHOBHbBIC IIEPEMEHHbIC X| BISIOTCS Hebasuc-
HbIMH. Bce pacuers! IpoBosT B CHMILIEKCHBIX Tabuuiax (tabim. H1).

Ta6nuna H1. [lepBas cumMmuiekcHast TabIHIA

basucusle CBoboaHbIe HebazucHble nepeMeHHbIe
IIepeMeHHBIe YIICHBI X1 X2 e Xn
N Ax an an . ain
V2 Az A az e an
Ym An Am1 am2 - Amn
Fmax O —P1 _pZ e _pn
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KoahduuueHTsl CHMIUIEKCHBIX TaOJIMI MMEIOT ONPEICICHHBIH YKOHOMHUYECKHIT CMBICI.
Tak, B mepBOi CUMIUICKCHOW Tabnuie Kod()GHULUUEHTHI, CTOSIINE B CTONOLAX HEOA3HMCHBIX
HIePEMEHHBIX, NT0Ka3bIBAIOT, HA CKOJIBKO CAMHUI] YMEHBIINTCS MPH 3HAKE IUIFOCY WIIN yBEIU-
YUTCS TIPU 3HAKE MHHYC» 00BEM PECYpPCOB, eciii HeOa3iCHas IIepeMEHHas BOMIET B IUIaH B
pa3Mepe eANHHIBL.

JlansHeinmasi peanu3anns 3aJa4d BKIIOYACT MOMCK IOMYCTUMOro (WM OIMOPHOrO) M Om-
THMAJIbHOTO PEIICHHIL.

IIpru3HAaKOM OIOPHOTO PEIICHHMS SIBISETCSI OTCYTCTBHE B CTOJIOIE CBOOOIHBIX UICHOB OT-
pHIATENbHBIX KO3(DQHUIMEHTOB 1 HyJIeH cpe/id 6a3HCHBIX EPEMEHHBIX.

W3y4nm pasiandHble BAPUAHTHI OTCYTCTBHS OIOPHOTO perreHus. JlomycTum, B cTombue 6a-
3UCHBIX TTepeMeHHbIX cTOUT «0». Takas cuTyanus BO3HHUKAET B CIy4ae 3aIMCH YCIIOBUS 3aa4i
B BUJIC OTPaHUYCHHUS, NIPEJCTABICHHOrO B BUJE ypaBHeHus. Ilycts, Hanpumep, ys = 0. Torna
[IPH MTOYMCKE OMOPHOTO PEIICHHS MOIb3yeMCs CIICAYIONICH METOIUKOI:

1. Haxonum B HyJEBOM CTPOKE, T. €. CTPOKE, coepxkalleil B 0a3HCHBIX NepeMEHHBIX «0»
(ecnu OHa €CTh), JI000M TMONOKUTEIBHBIN AIEMEHT.

2. IlpoBoas nenenue Ko3(GOUIMEHTOB cTOIONA CBOOOAHBIX YICHOB HA COOTBETCTBYIOIIHNE
k03(punmeHTsI cTONbIA ¢ BHIOPAHHBIM MOJIOKUTEIBHBIM 3JIEMCHTOM, HAXOIUM HauMCHBIIICE
TIOJIOKUTEIIHOE 3HAYEHHE, KOTOPOE YKaKeT Ha paspelnaromuid koddduument. OH mokasbiBa-
eT, KaKue IIepeMeHHbIe Cpei 0a3HCHBIX 1 HeDA3MCHBIX MEHSIOTCS MecTaMu. TakuM obpasom,
«0» 13 Oa3uCHBIX nepeier B Heba3UCHbIC IepeMeHHbIe. Takas 3aMeHa HpeIoiaraeT H3MeHe-
HUE KO3(PULIHEHTOB CUMILUIEKCHOW TaOJIHIBI, KOTOPBIE ONPEACIISIOTCS CIACAYIOLUIMM 00pa3oM.

1. HoBblii K03()puIIMEHT BMECTO pa3pelIaoIero paBeH eAnHULIE, JeJICHHON Ha pa3pelia-
o koadduuueHt. [Ipu ToM HOBBIMH OyaeM Ha3bIBaTh KOI(D(PUIMEHTHI CIIeRyIOmeil CHM-
TUIEKCHOM TaOJIMIIBI TI0 OTHOIICHHIO K MPEABIIYIIEH:

’

A =
Ark
IJIE ark — Pa3peLIAIOIIHI SJIEMEHT, CTOSLIMIA B CTpoKe I 1 cTonbue K, npu I e i, K € ;
i — HOMep cTpokw, i =1, ..., m;
j — HOMep cronbua, j =1, ..., n;

a’rk — HOBBIIT KO3()(HULMEHT BMECTO pa3peIIaroLIero.
2. HoBble K03()(PUIHEHTHI CTPOKH Pa3peIIaoNero 31eMeHTa (&’yj) PaBHbI MPEIbITYIIHM
(arj), memeHHBIM Ha pa3peIuaroNuii:
, B

=

Ark

Ilpu j # k 9TO MPaBUIIO HE PACHIPOCTPAHSACTCS HA PA3PEIUAOLINH HIEMEHT.

3. HoBble k0a¢dunueHTs! cTonbma pa3penraonero 1eMenTa (i) paBHBI IPEABLTYIIUM,
JICTICHHBIM Ha Pa3peIIatONINii 3IEMEHT, B3SThIH C IPOTHBOIIOI0KHBIM 3HAKOM:!

aA
’ ik
ik =

Ark

Ipui # r 3TO NPABUIIO HE PACHIPOCTPAHACTCS HA PA3PELIAIOLINIA HIIEMEHT.

4. Hoble k03 {HUIMEHTHI, HE CTOSIINE B CTPOKE M CTONOLE Pa3pelIaloliero 3JIeMeHTa
(@’ij), paBHBI YaCTHOMY OT [EJICHHS Pa3HOCTH IPOU3BEACHHS KOA(D(PULIEHTOB TJIABHOW U MO-
0OYHOI THaroHajeil Ha pa3pellaloIiii IEMEeHT:
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arj Ark

Ipui #r, j # k 5To IpaBuIIo He PacMPOCTPaHsETCA Ha KOI(PPULMEHTBI CTPOKH U CTONIOLA

paspemaromero snemenTa. Ipu 3ToM k03 PUIHEHTH MPSAMOYTOIBHHUKA C yIE€TOM pa3pelnraro-
ILET0 3JIEMEHTA OTHOCATCS K ITIABHOM JMaroHaH.

JlommycTHM, B HOBOI CUMIIIEKCHOM Tabimie «0» U3 0a3UCHBIX HEPEMEHHBIX TIePEMECTHIICS
B HebasucHble. Jlanee B Hell BEIUEPKHBAEM Bce KOI(P(PULUMEHTHI HYJIEBOro CTONOLA M IIPOOI-
’KaeM MOUCK OIIOPHOTO PElIEHH .

HreparnonHas npoLesypa CHMILIEKC-METOa CBOAUTCS K NOCIEN0BATEIbHOMY Ipeodpa-
30BaHUIO CHUMILIEKC-TA0NMI, YTO COOTBETCTBYET LIEIEHANPABIEHHOMY IIEPEXONY OT OJHON
BEpIIMHBI CUMILIEKca K Apyroi. [I03ToMy METOAHKa HOUCKA OIIOPHOTO PELICHHS 3aK/II04aeTCs
B TOM, YTO CPEJIM OTPULATENLHBIX CBOOOIHBIX WIEHOB BBIOMpaeM Jio0Oi. 3aTeM B CTpoke
B3SITOTO OTPULIATENBHOIO CBOOOJHOTO WIEHAa HAXOIMM IEpBbIl OTpHUATENbHEIH Kod(hdHIH-
eHT. Jlenum cBOOO/HbBIE UJIEHBl HA COOTBETCTBYIOIIME KOI(PGUIMEHTHI cTOIOIA, U3 KOTOPOro
B3SUIH OTPHLATENIBHBII DIEMEHT.

Koadduuuentsr F-cTpoku B pacuerax 110 HOUCKY Pa3pEINAIOIIEro 31€MEHTa He yJacTBy-
I0T.

C 9KOHOMHYECKOI! TOYKH 3PEHHUSI JAHHbIE OJI0KHTEIbHbIC CUMILIEKCHbIE OTHOLICHHUS I10-
Ka3bIBalOT, CKOJIBKO GIAMHUI[ HEOa3MCHOW NepeMEeHHON MOXHO BBECTH B 0a3HC, €CIIH OrpaHH-
YEHHBIM SIBJIICTCS OJIMH PECypC.

B ciyuae, ecnm 4acTHOE OT JieJI€HUs Ha BHIOPAHHBIH HAMM OTPHIATEINBHBIN 3JIE€MEHT I10-
JIy4UTCS HAUMEHBIIMM ITIOJIOKUTENBHBIM O CPABHEHUIO C IPYTHMHU MOJIOXKHTEILHBIMU 4acT-
HBIMH, TO 3TOT OTPHIATENbHBIA KOI(Q(PUIHEHT CTaHET pa3pelIaroniuM HIIEMEHTOM.

C HKOHOMMYECKOH TOYKH 3PEHHs BBEICHHE X B UHCIO 0Aa3MCHBIX MEPEMEHHBIX 03HAYAeT,
4TO TIepeMEHHas BOIILIA B ILIAH, T. €. TIOJNyYHiIa HeHyIeBoe 3HaueHHe. B HEeKOTOphIX cirydasx
MOXET MOIY4YUThCS, YTO YaCTHOE OT AEIEHHS Ha OTPHULATENbHBIH dJIeMEHT He OyIer MMeTh
HauMeHblee 3HaueHue. Torna mocTynaeM cleayrommumM oopazom.

B cTpoke oTpHIaTeIbHOr0 CBOOOJHOTO YIIEHA, ECITH 3TO BO3MOXKHO, HAXOAUM CIIEYOIHI
OTPULIATENBHBIHA NEMEHT M JEIMM CBOOOIHbIC WICHBI HA COOTBETCTBYIOMINE KOd(DOHIHCHTHI
3TOro cronbua, T.e. CTOIOIa C HOBBIM OTPHIATENBHBIM 31eMeHTOM. Ecim gacTHOe ot enenus
Ha HOBBIIl OTpULATENbHBII KOd(DOHIMEHT OyneT MEHBIIMM HONIOKUTEIbHBIM 110 CPABHEHHIO C
JIPYTHMH, TO 3TOT KO3((PUIMEHT BO3BMEM 3a Pa3peIIaroNni (pa3pemaromyii 31eMEHT B CUM-
IUIeKCHO# Tabnuue 06BoauM pamkoii). Ecin yacTHOe He SBIISeTCS HAUMEHBIIHM I10JI0KUTENb-
HBIM, TO WIIEM CIICAYIOINHA OTPHIATENbHbIH KO3(D(HUIHEHT B CTPOKE OTPUIATEIHHOTO CBO-
60IHOrO WIeHa M IPOU3BOAUM T€ JKE BBIYMCIICHHS 10 TEX IOp, OKa He HAlIeM pa3pelarommii
3JIEMEHT.

Ipumeuanuel Ecau B cTpoke ¢ OTPHIATENBHBIM CBOOOIHBIM YICHOM HET HH OJIHO-
IO OTPULATEILHOr0 KO3(hOHUINEHTa, TO ITO O3HAYAET, YTO CHCTEMa OIPAHHYCHMI HECOBMECT-
Ha, a 3a/[aua peureHus He umeer (cM. puc. G1, 0).

Hcnonb3ys BBILICH3I0KCHHbIE INPABHIA, ONpENEsieM HOBbIE KOI(QGOUIHEHTH BTOPOI
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CHMIUICKCHO# TaOJMIBI, IPEIBAPUTEILHO MCHISI MECTaMy Oa3uCHBIC U HeOA3HCHBIC MIEPEMEH-
HbIE, COOTBETCTBYIOIIIE Pa3pelaonemMy KodGpuimeHTy.

ITpeoOpa3oBaHus 110 BBILICH3IIOKEHHOMY aITOPUTMY HPOJIOJDKAIOTCS 0 TeX MOp, MOKa He
OyIeT HalICHO OMOPHOE PELICHHE.

IIpuctynaem K MOMCKY ONTHMalbHOTo pemeHus. OnopHoe peiieHue OyaeT OonTUMalb-
HBIM, eciii K03 GULMEHTHI 1eneBor GyHkimu (F-cTpoku) OyayT OTpUIaTebHBIMU (MITH OJIMH,
HECKOJIbKO HyJIel) HPH pPElIeHHU 337aud Ha MHHUMYM M IOJOXHUTEIbHBIMU (WM OJMH, He-
CKOJIBKO HyJIeH) — IIPY PEIICHHH Ha MakcHMyM. Eciii onTHManbHOE pelieHne OTCYTCTBYET, TO
€ro IOMCK HauYMHAEM C ONpEJIENIeH s pa3pellaromiero cToona. Paspemaronym cTonduom npu
[OMCKE MUHUMYMa (DYHKIMH OyIeT SBIATHCS TOT, B LEICBOH (DYHKLUHM KOTOPOTO HAXOAUTCS
HauOOJNBIINH TOJIOKUTENbHBIH KO(D(QULIUEHT, a NpU MOMCKE MaKCHUMyMa (YHKIHMH —
HaHOOJIBIIHH 110 a0COTIOTHOM BEJIMYNHE OTPULIATENIbHBIH KO3 PHUIHEHT.

YroObl HAWTH pa3peIIArOLIUN IEMEHT, eTuM KO3 UIMEHTHI cToN0na CBOOOAHBIX HiIe-
HOB Ha COOTBETCTBYIOIIME KOI((UIMEHTH paspeniatoniero croyona. Paspemratonmm Oyaer
TOT 3JIEMEHT, OT ACJICHHUSI Ha KOTOPBIi MIOTy4YHUM HAUMEHbBIIEE MOJIOKHUTEIBHOE YaCTHOE.

ITo BBIIEN3IIOKEHHBIM IIPaBUJIaM OIPEACISIIOT KOd()(GHUIIMEHTH HOBOW CHMILIEKCHOM Ta0-
JuibL. PaccMOTPUM HX 9KOHOMHYECKOE COZIepKaHHUE:

1. HoBblit K09 GUIMEHT BMECTO pa3pellaroIiero MoKa3sBaeT, CKOJIBKO SIMHUL BBOAUMON
B 6a3uc HeOA3UCHOI MePEMEHHOI MOXKHO UMETh 3a CUET IHHUIIBI OTPAHUYCHHOTO pecypca.

2. HoBble k03((HHUIHEHTH! pa3pelIalomeil CTPOKH ITOKa3bIBAIOT, HA CKOJIBKO SHHHI[ BO3-
pacTeT MpH 3HAKE «MHHYC» HJIM YMEHBIIUTCS TIPH 3HAKE ILIFOC» BBEJCHHAs B 0Oasuc mepe-
MEHHas1, €CJIH B TIJTaH BBECTU HEOA3UCHYIO IEPEMEHHYIO B pa3Mepe €AHHHUIIBL.

3. HoBble k03((HIHEHTH pa3periaroliero cTojidna IOoKa3sBalOT PacxXox pecypca Ipu
3HAKE «IUIIOC» WM TOCTYIUICHHE pecypca MPH 3HAKEe «MHHYC», €CIH 00beM OrpaHHYCHHOTO
pecypca YMEHBIIUTCS Ha CAUHUILY.

4. HoBble K03(PUIMEHTHI, HE CTOSIIME B Pa3pelIaloNIell CTPOKE U Pa3pelIatoieM CTol0-
Ile TTOKa3bIBAIOT PAcXO] pecypca NPH 3HAKE «IUIIOC» WM NOCTYIUICHHE pecypca IpH 3HaKe
«MHHYC» Ha CIMHUIlYy HeOa3UCHOW MEPEMEHHON U Ha BEIMYNHY U3MCHEHHUS paHee BBEICHHOM
B IIJIaH IIEPEMEHHOH.

IIpumevanue?2. Ecau npu pemieHny 3a1a4yu Ha MAaKCUMYM B CTPOKE LIENEBOH (DyHK-
UMM MMEETCS OTPHLATENbHBIH KOd()(QULMEHT, a B pa3pelaronieM CToI0LUe HET HU OIHOTO
TIOJIOXKUTENBHOTO KOd((HIMEHTa, TO 3TO TOBOPHUT O HEOrPaHWYEHHOCTH (QyHKIHU. Eciu npu
PCLICHHUH 3a[a4l Ha MUHUMYM B CTPOKCE LIEJI€BOH (DYHKIIMH HMEETCS MONOXHTEIbHBIA KO-
¢unpeHT, a B pasperiaroneM cToioie Bce KodQPUINEHTEl OTPULIATENIBHEIE, TO 3TO IPUBOIUT
K 10o00HOMY pe3ynbTary. Ha mpakTuke Takas CHUTyalusi BOSHHUKACT, CCJIH IIPU COCTABICHUH
3a/1a4¥l YIIyIIEHO OHO WM HECKOJBKO orpaHmdeHHit (cM. puc. G1, g). PacueTsl mo H3moxeH-
HOM METO/MKE BBIMOJIHAEM [0 TEX II0p, 0K HE IOIYYHM ONTHMAIBHOE PEIICHIE

IIpumeuanue 3. Eciu B nocienHell CHMIUIEKCHOH TabJIHIe OJy9eH ONTHMAIbHbIN
IUIaH, @ B CTPOKE 1[e1eBOH (YHKIMU CTOUT OAMH HJIM HECKOJIBKO HYJIEH, 3TO CBUACTEIBCTBYET
0 MHOXKECTBEHHOCTH PELICHHUIT 3a]1a4i IIPH OJMHAKOBOM 3Ha4eHHH LeneBoil GpyHkmu. C reo-
METPUYECKOI TOUYKH 3pEHHUs] 3TO O3HAYaeT, YTO JIMHHS yPOBHS IPOXOIHUT Yepe3 pedpo CHM-
mwiekca (cMm. puc. G1, 6). Ecnu nonydeH ONTUMANbHBIH [UIAH M B CTPOKE IENEBOH (DYHKIHN
OTCYTCTBYIOT HYJIH, TO HOJIy9e€HO eJHHCTBEHHOE perieHue 3a1aun. C reoMeTpu4ecKoi TOYKH
3pEHHs 9TO O3HAYACT, YTO JIMHMS yPOBHS MPOILIA Yepe3 BEPIIMHY MHOTOTPaHHHUKA [OIMYCTH-
MbIX peruenui (cM. puc. G1, a).
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HDpunoxenue |

ViIydmuTh XapaKTepUCTHKH NMOPTQENs MO3BOIAET KOMOWHALMS OE3PHCKOBBIX IEHHBIX
Oymar ¢ 3¢ (eKTUBHBIM PUCKOBBIM mopThenem (puc. I1).

hemnst

CPEIHUIA JOXO0]] OT MOPT

v

CTaHAApPTHOE OTKJIOHECHUE HOpT(beJ'IiI

Puc. I1. PeiHouHBIE TOpTdEIN U TMHKS PhIHKA KalTUTaNa

O003HaYNM JTOXOTHOCTh OE3PUCKOBBIX IIEHHBIX Oymar uepe3 Ry, Bapuamus 0e3pHCKOBBIX
LIEHHBIX Oymar paBHa Hyxo. Touka B; coOTBeTCTBYyeT KOMOMHAIMK () (HEeKTUBHOTO mopTdems
B ¢ Oe3puckoBbIM akTHBOM. JIOXOZHOCTH 3TOH KOMOHHAIMM Takas e, Kak y moptdems A,
ﬁBl — ﬁA , @ PHCK MEHbIIIE, Oy < Oa.

KombunnpoBanHble opTdean COOTBETCTBYIOT TOUYKaM HpsiMoi RiM, koTopyto HasbIBaroT
nuHueit peaka kanutana (CML — Capital Market Line).
Jlist Touex npsimoit CML BbImonHseTCs: paBeHCTBO:

R, =aR; +(1-0)R,:
5, =(1-a), "

€ 0 — J0JIst KallkTall HHBECTOPa, BKJIAbIBacMasi B O€3pHCKOBbIC LICHHBIE OyMaru.

Ecin o > 0, To HHBECTOp JaeT B3allMbl FOCYAAPCTBY, BKJIAIbIBAs JOJIO KAlMTala o B TOC-
yAapcTBeHHble o6umraruy. TOYKH, COOTBETCTBYIOLIME TAKMM IOPTQEIISM, JIeKAT Ha OTpe3Ke
RM (puc. 11). Eciu a < 0, To HHBECTOp 3aHUMAeT MOA OE3PHCKOBBIA MPOLEHT Ry Takyio e
CYMMy ¥ MHBECTHPYET €¢ B pbIHOUHBIH mopTdens M. ToUkH, COOTBETCTBYIOIIME ITHM HOPThe-
1M, nexat Ha tyde ML. (1 — o) — qonst kanurana, HHBECTHPYEMOTO B PHIHOYHBI MOpTders.
Jlonst KarmuTana o, BKJIaJbIBaeMasi HHBECTOPOM B GE3PHCKOBBIC LIEHHBbIE OyMarw, 3aBHCUT OT
€ro CKJIOHHOCTH K PHUCKY.

BbIpasuB o U3 ypaBHEHHUS —

8, =(1-)3,
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1 IIOJICTaBUB B YPABHCHHUC —
R,=oR; +(1-0)R,"

TIOJTYYUM!

R,=R; +——:

rae ﬁp — oXKHJaeMast JOXOJHOCTh KOMOMHUPOBAHHOTO MOPTheEs;
3, ~puck KOMOUHUPOBAHHOTO MOPTheEs;

ﬁm — OXHJIaeMast IOXOJHOCTb PHIHOYHOTO MOpTdhes;
§ — PHCK PBIHOYHOTO IOPT(hes.
m
ITox peIHOYHBEIM TOPT(dETEM Ha MPAKTUKE MOHUMAIOT BCIO COBOKYITHOCTH LIEHHBIX OyMmar,
MIPE/ICTABIECHHBIX Ha PhIHKE.

YpaBHuenue
R, =R, +——
SIBJISICTCS| ypABHEHUEM JIMHKUH pbIHKa Kartana (CML).
IIpunoxenue J
MeTtoanka 000CHOBAHHS ABOICTBEHHDBIX OL[CHOK

3HauyeHHs TBOMCTBEHHBIX OLICHOK MOJYYalOT B Pe3yJbTaTe PELICHHs JIBOWCTBEHHOW 3a1a-
M, KOTOpasi COCTABIIsICTCS Ha Oa3e MpsIMOM 3a/1auH.

PaccmoTpum npsimyto 3aaady.

JlonycTum, B celbCKOXO3IHCTBEHHONW OpraHU3alul UMEIOTCS pecypesl A, A, ..., Am. VX
TUTAaHUPYETCSI UCIONB30BATh /IS MOMYYSHUS! NPOAYKIMU OT PAa3IMYHBIX CEIbCKOXO3SHCTBEH-
HBIX OTpacieil, pa3Mep KOTODPBIX X1, X, ..., X HEOOXOIUMO ompeaenutb. IIpu sTom obuias
CTOMMOCTb MPOTYKIMHU JOJKHA OBITh MAKCUMAaJIbHOU:

Frnax =CiXg +CoXp + ...+ C Xy
Ilpu ycrnoBusx, 4T0 pacxos PECYPCOB HE JOJIKEH MPEBIIATE HX HATMYHSA:
Ay1Xg +apXy +. A X, <A,
Ay Xy + g Xy +.oHAx X, S A,
Ay Xy + Ao Xy F o A Xy < Ay,

/e Cj — OLCHOYHBII K03 UIMEHT (CTOMMOCTH MPOIYKLHHN OT CAUHUIIBI OTPACIH BHJA |);
ajj — pacxoj pecypca BHJa | Ha eIUHHILY OTPACIH BUJA J;
Ai - o0BeM pecypca Buja i;
Xj — pa3Mep OTpaciii BHAA j.
Bce HensBeCTHBIE 3129 [0 CBOEMY SYKOHOMHYECKOMY CMBICIY HEOTPHIIATEIBHBI:

X1, X2, ooy Xn 2 0.
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IMpenmnonoxum, 9T0 NepepabaThIBaloONee IPEANPUATHE PEIINIO IPHOOPECTH BCE PECYPCEL,
KOTOPBIMH PAaCIIOiaraeT OpraHH3allys, UL Pa3sBHTHSI COOCTBEHHOIO CEIbXO3IPOU3BOICTBA.
Heob6Xx0a1Mo ycTaHOBHTH OOBEKTHBHO 00YCIIOBIICHHbIE OLICHKY, T. €.:

Uz, Uz, ..., Um,

HCX0d U3 CICAYIOIINX yCJ'IOBHﬁZ
1. CroumocTs Bcex PECYpCOB MOKymnaroiiasi CTOpoHa CTPEMUTCA MUHUMU3UPOBATH, T. €.

Fimin = Ay + AgUp +...+ ApUp, -

2.3a pecypcel mepepabaThIBalollee HPEANpPUSITHE AODKHO 3aIUIATHTh CEIbCKOXO03sii-
CTBEHHOIl OpraHM3allud HEe MEHEe TOH CyMMbl, KOTOPYIO OHa MOJKET MOJy4HTh, OPTaHU30BaB
COOCTBEHHOE IPOU3BOJCTBO. 3HAYMT, HAa EMHMILY I1E€PBOIl OTpacian pacXomyerTcsl dii €IHHHIL
IIepPBOTO pecypca IEHOU Ui, dp; SAMHUII BTOPOTO pecypca LeHoil U; u T. A. CiemoBaTensHO,
CTOMMOCTb BCEX PECYpPCOB, MAYIIUX HA NPOMU3BOACTBO NMPOLYKLHUH C €AWHUIIBI IIEPBOi oTpac-
JIM, paBHa:

Ayl +ayUy +. 8yl
¥ JOJDKHA OBITh HE MEHee CTOMMOCTH IIPOYKLIHH, IOJIY4aeMOii C eIMHULIbI [IEPBOIi OTpaciu:
AUy + 81Uy +.o+ BpglUy 2 €y

Paccyxnast aHaJIOTHYHO JUIsl BTOPOH, TPETbel M IPYTHUX OTPACIEH, MOTydHM CIEIYIOIILYIO
CHCTEMY OTrpaHHYCHUI:

QqqUp + 83Uy + ... + AUy 2 Cy,
Aoy + 8goUy + ... + Aol = Cy,

AUy + gUy + .o + A Upy = Cp-

Takum obpas3oM, Ha 6a3e MH(POPMAIMH HCXOAHOI 3aa4i IOCTpOeHa HOBas 3a4a4a (onHa
U3 HUX SIBILSIETCS IPSIMOM, APYyTast — IBOUCTBEHHOM).

ChopMynupyeM BBILICH3T0KCHHBIC 3a1a4H B O0IIEM BHIC:

i — HOMep CTPOKH (OrpaHHYEHHs);

lo — MHOXKECTBO CTPOK (OrpaHHYCHUI);

j — HOMep cTonI01a (IIepEeMEHHO);

Jo — MHOJKECTBO CTOJIOLIOB (IIEPEMEHHBIX);

ajj — koapdurmeHT cTpokH i crondua j;

Aj — HaJM4Ke PECYPCOB CTPOKH I;

Cj— OLICHOYHBIN KOI(PHULHEHT B CTONOLE j.

IMpsimast 3a1a4a MMeeT TaKoH BUJ:

HAWTH Xj IPH YCIIOBHH —

Zaijxj < 4,ielg;
jedo
Xj 2 0;
Fmax=ZCij-
jedo

JIBoiicTBeHHas 3a7aya UMEET CJICAYIOIIUN BUI:
HaWTH U IPU YCIIOBHH —
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D agu;zcj,jedy;

iely

u; =20;

Fonin = Zﬁui'
iely

CrnenoBartesibHO, JBOMCTBEHHAs! 3aJ1a4a MO OTHOILEHUIO K NMPSIMON CTPOMTCS IO CIEAYHo-
el cxeme:

a) K03(GUIMEHTHI CTONOLOB HPSIMOIl 3aJa4uM SBISIOTCS KOI(GPUIMEHTaMU CTPOK JBOIi-
CTBEHHOH 3a/1a4u;

0) 3HAKM OrpaHHYCHUH NPAMOH 3aJa4yd MPOTHBOIOJIOKHBI 3HAKAM OrPAaHUYCHUH JIBOIi-
CTBEHHOH 3a/1a4u;

B) KO3(GHULIUEHTHI 1IeeBoi (QYHKIMU NPSMOI 3a1audl SBISIOTCS CBOOOTHBIMHU YJICHAMU
JIBOMICTBEHHOM 3a/1a4u;

T) ecau neneBas (GpyHKOUS OXHOM M3 3a7a4 MaKCHMHU3HPYETCs, TO LeleBas (GpyHKOUS Apy-
roii 3aja4l MUHUMH3UPYETCSL.

IMMpunoxenune K

Pemienue npsiMoii 3agaun JIMHeiiHOT0 NPOrpaMMHPOBaHUA
CHMILIEKCHBIM METO00M

JIaHa ciieayroluias 3ajgaqa:

X + Xy + X3 < 60,

6%, + 26X, + 2X5 + 25%, <1800,
50x, <12x; +15x, + 25X, + 808,
x; <36,

Frax = 50X, + 20X, + 70X,
Perunm 3a/1a4y, UCIOJIB3Ys METOMKY PacyeToB, puBeaeHHY0 B npiwit. H (tadn. K1-K4).

Ta6nuuaKl. Ilepasi cuMInIeKcHasT Taauna

Basuchsle CBoOosiHbIE Heb6azucHble nepeMeHHbIe
TIepeMeHHBIC JICHBI X1 X2 X3 X4
N 60 1 1 1 0
V2 1800 6 26 2 25
3 808 -12 -15 -25 50
V4 36 1 0 0 0
Fmax 0 -50 -20 0 -70
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T a6 nuuaK2. Bropasi cuMnuiekcHasi Tadimna

Basuchsle CBoOosiHbIE Heb6azucHble nepeMeHHbIe
TIepeMEHHBIC JICHBI X1 X2 X3 V3
1 60 1 1 1 0
2 1396 12 33,5 14,5 -0,5
X4 16,16 -0,24 -0,3 -0,5 0,02
e 36 |;| 0 0 0
Frmax 1131,2 —66,8 —41,0 =35 14
Tao0nunaK3. Tperbs cummiiekcHas Tabauua
basucueie CBoboaHBIC Heba3ucHble nepeMeHHbIC
TIepeMEHHBIC JICHBI V4 X2 X3 Vs
e 24 -1 1 1 0
V2 964 =12 33,5 14,5 -0,5
X4 24,8 0,24 -0,3 -0,5 0,02
X1 36 1 0 0 0
Frmax 3536 66,8 —41,0 =35 14
Tao6nunaK4. Yersepras cuMILieKCHas Ta6Iuua
Basuchsle CBoOoziHbIE Heb6azucHble nepeMeHHbIe
TIepeMEHHBIC JICHBI V4 1 X3 V3
X2 24 -1 1 1 0
V2 160 21,5 -33,5 -19 -0,5
X4 32 —0,06 0,3 -0,2 0,02
X1 36 1 0 0 0
Frmax 4520 25,8 41,0 6,0 14
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Ipunoxenue L

Pe3yabTaThl pemieHus NPsiMOii U 1BOHCTBEHHOI 3a1a4
no nmporpamme LPX.88

F  SOLUTION IS OPTIMAL DATE 02-05-2025 TIME 12:17:05

OINTUMAJIEHOE PEIIEHUE IIATA BPEMST
MAXTMUM ENTERS: BASIS X: 3 VARIABLES: 4
[IEPEMEHHHE
PIVOTS: 3 LEAVES: BASIS S: 1 SLACKS: 4
UTEPAIIN JIONOJIHUTEJILHEE [1E PEMEHHEIE
LAST INV: O DELTA 0 RETURN 4520 CONSTRAINTS: 4
KPUTEPY OI' PAHUYEHUS
BASIS X.2 S.2 X.4 X.1
BABUC
PRIMAL 24 160 32 36
T1PSMAS
DUAL 41 0 1.4 25.8
JIBOJICTBEHHAS
F,  SOLUTION 1S MAXIMUM RETURN 4520 DATE 02-05-2025
PRIMAL PROBLEM SOLUTION KPHUTEPUI TIME 12:17:11

PEIIEHUE TIPAMOV 3AIIAYM
VARIABLE  STATUS  VALUE  RETURN/UNIT VALUE/UNIT NET RETURN
IIEPEMEHHEIE — THII BHAYEHUE KPUTEPWUI/ BIIMSTHUE/ UBMEHEHUE
KOS9OUMINMEHT  KOSQOUMIMEHT KPUTEPUA

X.1 BASIS (BA31C) 36 50 50 0

X.2 BASIS 24 20 20 0

X.3  NONBASIS (HEBA3MC) O 0 6 -6

X.4 BASIS 32 70 70 0

S.1 NONBASIS 0 0 41 -41

S.2 BASIS 160 0 0 0

S.3  NONBASIS 0 0 1.4 -1.4

S.4  NONBASIS 0 0 25.8 -25.8

F, SOLUTION IS MAXIMUM RETURN 4520 DATE 02-05-2025
DUAL PROBLEM SOLUTION KPUTEFPMI TIME 12:17:11
PENEHVE IBOVICTBEHHOV 3AIIAUM

ROW ID STATUS DUAL VALUE RHS VALUE USAGE SLACK

CTPOKA THII JIBOVICTBEHHAS OBBEM PACXOI OCTATOK

OLIEHKA PECYPCOB

Y.1 BINDING (ZgeomimT) 41 60 60 0

Y.2 NONBINDING (HEgmouimur) O 1800 1640 160

Y.3 BINDING 1.4 808 808 0

Y.4 BINDING 25.8 36 36 0
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RETURN 4520
KPUTEPUI

Fz SOLUTION IS MAXIMUM
OBJECTIVE ROW RANGES
YCTOMYMBOCTE 110 KPUTEPUID

DATE 02-05-2025

VARIABLE STATUS  VALUE RETURNZUNIT

IIEPEMEHHAA Tnn BHAYEHUE KPUTEPWIL/
KOS9OUMIMEHT

X.1 BASIS 36 50

X.2 BASIS 24 20

X.3 NONBASIS O 0

X.4 BASIS 32 70

Fs  SOLUTION IS MAXIMUM RETURN 4520

RIGHT HAND SIDE RANGES KPUTEPUI
YCTOMYMBOCTE 10 PECYPCAM

ROW ID  STATUS  DUAL VALUE  RHS VALUE
CTPOKA TUII JBOVICTBEHHAS ~ OBBEM
OLIEHKA PECYPCOB
Y.1 BINDING 41 60
Y.2 NONBINDING 0 1800
Y.3 BINDING 1.4 808
Y.4 BINDING 25.8 36
Fs SOLUTION IS MAXIMUM RETURN 4520
INVERSE COEFFICIENTS KPUTEPUI
OBPATHEE KO3OPUINEHTE
RETURN X.2 S.2 X.4
X.1 0 0 0 0
X.2 0 1 0 0
X.4 0 -3 0 .02
S.2 0 -33.5 1 -5
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TIME  12:25:27
MINIMUM MAXTMUM
HIVKHAA BEPXHAA
T'PAHUIIA T'PAHUITA

24.2 NONE
14 45.8
NONE 6
0 100
DATE 02-05-2025
TIME 12:25:28
MINIMUM MAXTMUM
HIDKHASA BEPXHAA
T'PAHMITA T'PAHMITA
36 64.77612
1640 NONE
-792 1128
28.55814 60
DATE 02-05-2025
TIME  12:25:29
X.1
1
-1
-.06
21.5



IIpunoxenue M

PesyabTaTsl penieHusi NpsiMoii M ABOMCTBEHHOI1 3a1a4
no nporpamme Excel «Ilouck pemrenns»

ITycTs nMeeM IpsMyIo 3a1ady:

1. x; +x, + x5 <60,

2. 6xy +26x, + 2x5 + 25x, <1800,

3. 50x, <12x; +15x, + 25x; + 808,

4. x, <36,

Frax = 50X, +20%, + 70X, -

Jlns pemeHns 3a7aud Ha KOMIIbIoTepe HHQOPMALNIO 331a41 MOXKHO MPEACTaBUTh Ha pa-
6ouem mucte Excel B ciemyromiem Buzne (puc. M1).

W3HavanbHO AYEHKH, 3HAYEHUS KOTOPBIX HEOOXOAMMO HaiTH (M3MEHsAeMble S4CiKH),
JIOJDKHBI OBITH PaBHBI Hyr0. Ilocie 3TOro HEOOXOAMMO YCTAHOBUTH TaOIMYHBIA Kypcop B
LIENEBYIO sUYEHKy, KOTOpast JOJDKHA MPUHAMATh MaKCHMallbHOE, MUHHMAJIbHOE JTH00 KOHKpET-
Hoe 3HaueHue. B paccmarpuBaeMom citydae 970 stueiika G8 (mpuObUIb), BBITOIHUTH KOMAHTY
«Cepsuc — Ilouck pemenns...». [lossurcs auanorosoe okHo «Ilonck pererus» (puc. M2).

B none «M3MeHsst sueHKN»: yKa3bIBAIOT SYEHKH MM MATA30HBI S4€EK, 3HAUCHUS KOTO-
PBIX HeoOXoauMo HalTH (B paccMatpuBaeMoM ciydae B3, C3, D3 u E4). Eciu sueex mubo
JIMANa30HOB SYeeK HECKOJIBKO, OHH YKa3bIBAIOTCS Yepe3 TOUKY C 3aIlsTOH.

Jlns ydera orpaHHYCHHI, KOTOpHIE HAKIIAABIBAIOTCS HA YCIOBHUS 3aJa4d, HCIOIb3YIOT
Jiaoropoe okHo «Jlo6aBneHue orpanndeHus» (puc. M3), menkHyB 1o kHorke «/106aBUTb.

A, [ B | C | o | E | F | ]
| 1 |PacyeT onTUMankHEx pazMepoe aTpacned
Mokazatenu ZepHoeele Kaptogene Muoronet Kopoee  Mroro HMmeeTca

HME TRAEEI
Ha CEHO

| 2 |

| 3 |Mnowane, ra 1] u] u] =Cy¥MM(ES:D3) B0

| 4 |Maoranoeee, ron. u]

| & |3aTpaTel TpyAE, Men.-aH. =E*"B3 =26*C3 =2"D3 =25"E4 | =C¥MM(BES:ES) 1800

| B |Benopn kopmoe, U K.ea. =12"B3 =15*C3 =25"03 =C¥MM(EE: DE) =F5-+303

| 7 |MoTpeBHOCTE B KOpMaX, U Ked =50"E4 | =E7

| 8 |Mpubeine, y.0.e. =50*B3 =20*C3 =70*E4 |=BE+CE8+ES =F8

=]

Puc. M1. Uudopmarst 5KOHOMHKO-MaTeMaTHIECKOM 3ana4un Ha pabodem imcre Excel
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i
WLTEHOBHTE WENEEYHD AYSHY Ifﬁm q‘] BEIMOAHMTE I

PAEHOM: (% MaKCHMANEHOMY SHaHSHHID 7 SHAYEHHD: |D
SaKpEITE

7 MHBHMANEHOMY SHAYEHHI

AzMeEHaA AUeRKK:

I ﬂ MpeanonoxHTE I
—OrpaHHYEHHA: OapareTpel I

;I A0E3EHTE I
KzmeHHTE I

LI ¥ AANHTE

BoCCTaHOBHMTE I
Cnpaeka I

Puc. M2. JTuanorosoe okno «Ilonck pereHus»

x|

CChINKE Ha aYerky JrpaHHMHEHHE:

|$F43 =] <= RAREEE =]
IR I CTHMEHS | Ao00aBHTE | Cnpagka |

Puc. M3. JTuanoroBoe okHO «J{00aBieHue OrpaHUUCHHS

B Hamem cirydae HeOOXOJUMO Y4ECTh CIIELYIONINEe OPAHIMICHHS:

OrpaHuueHue Onucanue
B3:D3>0 IInomans noceBa He MOXKET IPUHUMATh OTPUIIATENILHBIE 3HAYCHUS
F3<G3 OOmas iomane moceBa KyJabTyp HE JO/DKHA INPEBBINIATH IUIOMIAAL
MMEIOIIMXCS MAXOTHBIX 3eMeNb
F5<G5 3arpatsl Tpyza Ha BO3/CNBIBAHKE KyIbTYp H COACPIKAHNE KUBOTHBIX HE
MOTYT IPEBBIIIATh HMEIOIHECS PECypPChl Tpyia
E4>0 IloronoBbe KOPOB He MOXKET IPHHUMATh OTPHIATEIbHBIE 3HAUCHHS
F7<G6 ITorpe6HOCTE B KOPMaxX OTpaciy XUBOTHOBOJCTBA HE JOJDKHA NPEBBI-
IIaTh BBIXOJ 9THX KOPMOB C OTPACII PACTCHHEBOACTBA
B3<36 [Inomans moceBa 3epHOBBIX KyJIbTYp He MOXKET ObITh Gonbre 40 % ot
rromay naurau (36 ra)

IMocie BBOAA MOCIIEAHEr0 OrpaHNUYCHHUsSI, MIEAKHYB 0 KHomke «OK», momydum auanoro-
Boe okHO «ITonck peurenus» cnenyroruero Buaa (puc. M4).
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|Novck pewedyHa

YCTEHOEHTE WENEEYH) AHEFARY:

PaEHOM: % MakcHMansHOMY 3HAUEHHHD

("' MHHHM3NEHOMY ZHAYEHHAD

[T~

BEINOAHKTE I

x|

" sHaueHm: |0

—MzMEHAR AUERK:
|$B$5:4043;4E 44 q‘] MNpEANoNoHHTE |
OrPaHHHEHHA:
$B43 <= 36 - AoBEEHTE |
$B43 >=10
$C§3 =10 HZHEHHTE |
$043 ==10
$E84 ==10
§F$3 <= $G43 =l e |

SakpeITE |

MNapaMeTpsl |

BoccTaHOEMTE |
Cnpaska |

Puc. M4. [Tuanorosoe okHo «ITouck perieHus»

[lenKkHyB 110 KHOIKE «BBIIOTHUTE, IIOTy4YNM ONTHMAJIBEHOE pelieHue 3axa4u (puc. M5).

Puc. MS. Pe3ynbTaThl penieHus 3a1auu

13 puc. K5 BHUIHBI 3HAYCHUA HEU3BCCTHBIX BEJIMYHWH 3a1a4H:

x1=36 y1=0
x2=24 2= 160
x3=0 y3=0
x4=32 y4=0
Frmax= 4520.
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A | B | ¢ JT o | E | F | 6 ]
| 1 |Pacuer anTumaneHex pasmMepos oTpacned
Mokazatenu JepHoeele Kaprogens Muoronet Kopoew | Mroro Hmeetca
HHE
TPAEHI Ha
| 2| CEHO
| 3 |[nowage, ra 36 24 1] 0 0
| 4 |Maranosee, ron. 32
| & |3atpatl TpyAa, ven.-gH. 216 G24 0 800 1640 1800
| B |Beixog kopmoe, U k.84, 432 360 1] 792 1600
| 7 |MaTpeBHoCTE B KopmMa, L K.eq. 1600 1600
| B |Mpubeine, y.0.e. 1800 480 2240 4520 4520
g



B nuanoroBom okHe «Pe3ynbTaThl IOUCKA perteHus» (puc. M6) yka3bIBaloT TUI OTYETA.

PESgﬂbTaTbl MOMCKa pelweHda

PeleHHe HaRaeHo, Bee OrpaHUYEHKE H ¥CNoEHA
ONTHMANEHOCTH EEINONHEHEI, THA OTHETA

PesyneTaTeI -
PeovTe o

LRI
| —

J | (8].4 I COTHEHA CoOxpaHMTE CUEHADHA. ., I Cnpaeka

|4

Puc. M6. [TnanoroBoe okHO «Pe3yipTaThl HOKCKA PELICHUSD)

Peszynemameoi.

Hcnonb3yercs Ui CO3AaHUs OTYETA, COCTOSAILET0 U3 LIENEeBON SUEHKHU U CIIUCKA BIIUSIO-
IIMX SYEEK MOJEINH, UX UCXOJHBIX M KOHEUYHBIX 3HAUCHHH, a Taroke (HOpMy] OrpaHHYCHHH U
JIOTIOJTHUTENBHBIX CBEACHUN O HAJIOXKEHHBIX OrPaHUYCHHSIX.

Yemouuusocme.

Vcrione3yercst A1 CO3MaHUS OTYETa, COJEPIKAIIETO CBEICHNS O YyBCTBUTEIBHOCTH pellie-
HHSL K MaJbIM H3MCHCHHAM B (OpMylie MOAend Wi B (opmynax orpanudeHuil (puc. M7).
Takolf oT4eT He co3maercs M1 MOJICNICH, 3HAUCHUs] B KOTOPHIX OTPAHUYCHBI MHOXKECTBOM
LeTBIX YHcel. B ciyuae HENMMHEHHBIX MOJENEH OTYEeT CONEPXKHUT JaHHbBIE U1 IPAAUCHTOB U
MHoOXkuTenei Jlarpamka. B oTuer mo HemMHEHHBIM MOAETSIM BKJIIOYAIOTCS OrpaHMYCHHBIC

3aTpaThl, PUKTUBHBIC LICHBI, O0BEKTUBHBIA KO3()OULKEHT (C HEKOTOPBIM JOMYCKOM), a TAKKE
JIMaa30Hbl OrPaHIYCHHIT CrIpaBa.

Microsoft Excel 11.0 OTyer no ycTOWYMEOCTH

Pigo4duit nuct: [Ceete5. xIs]Nucti
QEHBT coznan: 04.02.2009 10:26:36

HMzmeHAemele AYelikn

PesynbT. Hoprwup.

Ayeixa Hun FHAYEHWE TpafgMeHT
FB53 Mnowalk, ra 3epHoOEEIE 36 258
FCES Mnowadt, ra FKaprodens 24 u]
053 Mnowadk, ra WMHoroneTHMe Tpaekl HA CEHO 0 -B
HEF4 Moronoeke, ron. 32 u]

OrpaHu<eHnaA

PesynweT. [JlarpaHxka
HAueitka Hun 3Ha4eHue MHoxuTEens
$F%3 M1oro =] 41
FFE5 3aTpaTel Tpyna, Men.-gH. Mroro 1640 0
FFE7 MoTpefHocTe B KOpMax, U k.en. kraro 1600 1.4

Puc. M7. Order no ycroitunBocTH
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IIpeoenvi.

Hcnons3yercst i co3aHUsl OTYETa, COCTOSAIIETO U3 IENIeBON SYEHKH U CIHCKA BIIHSIO-
IIUX SYEeK MOJENH, MX 3HAYCHHUi, a TakKe HIDKHUX M BepxXHuX rpanui (puc. M8). Takoii
OTYET HE CO3JaeTCs JUIA MOAENEH, 3HA4eHHs B KOTOPBIX OrPaHHMYECHBI MHOXECTBOM LIENBIX
yucell. HWwkHMM TIpenenoM sBIseTcs HauMEHblIee 3HAa4EeHHE, KOTOPOE MOXET COJIepKaTh
BJIMSIIOIIAS sTYeiKa, B TO BPeMs KaK 3HAYEHHUSI OCTAIBHBIX BIIHSIONIHMX siYeeK (DUKCHPOBAHBI U
YZIOBIICTBOPSIIOT HAJOXKEHHBIM OrpaHu4deHusM. COOTBETCTBEHHO BEPXHUM MPENENIOM Ha3bIBa-
eTCsi HanOoIbIlIee 3HAUYCHHE.

Microsoft Excel 11.0 Ot4eT no npegenan
Pabounii nuct: [Ceeted.xls|Ot4eT no npegenan 2
OT4eT coznan: 04.02.2009 10:26:36

Leneeoe

Aueitka Hia JHaveHue
$GHE  Mpubre, v.a.e. Muweetca 4520

HzHenaenoe Higknuit Lleneeoit  Bepxuwit Lleneeoit
Aueitka Hia JHavyeHWe  mpejen pesynLTaT  Npegen pezynbrar
$B%3  TMnowanb, ra 3epHoBele 36 36 4520 I 4520
$C¥3  TMnowank, ra Kaptodens 24 24 4520 24 4520
5043 TMnowagk, ra MHOroNETHHE TpaBE Ha CeHO 0 1] 4520 1] 4520
$E$4  Moronoeee, ron 32 1] 2280 32 4520

Puc. M8. Oruer no npeznenam
HOpunoxenue N
Merton BeTBeii M rpaHMIL

IIpumep. J171sl peKOHCTPYKLINH TIepepadaThIBAONIEro IPEANPUATHS ObUI0 pa3paboTaHo TpU
[IPOEKTa, KAXIBII 3 KOTOPBIX XapakTepusyercs nokasareisimMu (tadi. N1).

T a6 nuna Nl XapakTepucTHka NpoeKTOB M0 PEKOHCTPYKIUH MPeINPUATHS

ITokazarenu 1 HPOSKTH 3 Pecypcbt
3atpatsl Tpyza, 9en.-u 100 120 130 250
MarepuanbHO-CHEKHbIE 3aTPATHL, ThIC. Y. [I. €. 80 60 100 180
IIpubbLIb, THIC. y.10.€. 80 85 90 -

Tpebyercsi 000CHOBATh BBIOOP MPOEKTOB MO PEKOHCTPYKIMH TepepabaThIBAIONIETO HPE/-
MPUATHS C HEIbI0 MAKCUMU3ALIHY IPHOBLIH.

3aoaua Ne 1.

BBesieM HEH3BECTHBIE BEIMYMHBI 3a/1a4H: X1, X2 U X3 — COOTBETCTBEHHO IEPBBIi, BTOPOi 1
TPETHH TIPOEKTBI.

MaremaTHdeckast MOJIeIb HMEET CICAYIOIIH BH:

Fmax = 80Xy + 85X, + 90Xs.
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IIpu ycnoBusix:
I10 HCTIONIB30BaHUIO TPy —
100x; + 120ux, + 130x3< 250;

I10 HCTIONB30BaHUIO MaTePUAIbHO-ACHEKHBIX CPEICTB —

80x; + 60x, + 100x3< 180;
10 HEOTPUILIATEILHOCTH NIEPEMEHHBIX —

x120;x22>0; x3>0;
T10 [IENIOYHCIICHHOCTH IePEeMEHHBIX —
X1, X2, X3 — IIeJIbIC YUCTIA.
Ot16pocuB ycIoBHE IIEIOYHUCICHHOCTH, 3aIlHIIEM 33ady B IIEPBYIO CUMILICKCHYIO TaOIIH-
1y (tabm. N2).

T a6 mnuna N2 IlepBasi cummiekcHasi Tadauna 3aga4yu Ne 1 6e3 yuera
1eJI0YHCIEeHHOCTH NepeMeHHbIX

HebaszucHble nepeMeHHbIC
BasucHble nepeMeHHbIe CBOOOIHBIE YJICHBI
X1 X2 X3
N 250 100 120 130
V2 180 80 60 100 | [*
Frax 0 -80 -85 -90
Perunm 3aa4y cuMIuieKcHbIM MeTooM (Tadi. N3-N5). *
T a6 nuuaN3. Bropas cumiuiekcHas Tabauuna 3agayu Ne 1 6e3 yuera
HEJIOYHCIEHHOCTH MePeMeHHbIX
HeGa3ucHble nepeMeHHbIe
BasucHble nepeMeHHbIe CBOOO/IHBIC YJICHBI
X1 X2 Yo
n 16 -4 42 -1,3 €
X3 18 0,8 0,6 0,01
Fimax 162 -8 -31 0,9
T a0 nunaN4 Tperbs cummiiekcHas Tabauua 3agayu Ne 1 6e3 yuera
HEJIOYHCIEHHOCTH MePEeMEeHHbIX
HeGa3ucHble nepeMeHHbIe
BasucHble nepeMeHHbIe CBOOO/IHBIC YJICHBI
X1 »1 Yo
X2 0,381 —-0,095 0,024 —-0,031
s 1571 0857 || -0014 | 0% |«
Frax 173,810 -10,952 0,738 —-0,060
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Tao6nuiaN5. YerBepras cumimiiekcHas Tabauua 3agayuu Ne 1 6e3 yuera
HeJIOYHCIEHHOCTH NepeMeHHBIX

HebazucHble nepeMeHHbIe
Basucuble nepemenHbIe CBOOOIHBIE WICHBI
X3 Y1 Y2
X2 0,555 0,111 0,022 —0,028
X1 1,833 1,667 0,016 0,034
Fimax 193,889 12,779 0,559 0,311
B Ta61. N5 mony4eHo onTuManbHOE pelleHue 3a1aun:
x=1,8;
x2,=0,6;

Frmax= 183,06 ThIC. V. 1. €.
3HauyeHHe NepPEMEHHBIX X1 U X, — ApoOHoe. Tak kak
x2=0,555,
TO W3 O0NACTH pemIeHHs HCKIIOYMM TI0JIOCY, COAEPKANIYI0 IPOOHOE ONTUMAIIBHOE 3Have-

HHUE X, 1 pa306beM 3aa4dy Ha BC 3a1a4H, J100aBUB B KaXAYIO I10 IOIOJHUTEIIBHOMY OrpaHU-

YCHHUIO.

3aoaua Ne 2.
Fmax = 80X1 + 85X2+ 90X3

IIPHU yCIOBHSX:
100x; + 120x, + 130x3< 250

80x1 + 60x, + 100x5 < 180
x2<0.

3aoaua Ne 3.
Fmax = 80X1 + 85X2+ 90X3

IIPH yCIOBHSAX:
100x; + 120x, + 130x3< 250

80x; + 60x, + 100x3< 180
x> 1.

TMooYepenHO BKIKOYUM JOTOIHUTENLHBIE OTPAHUYEHHS BO BTOPYIO CUMILIEKCHYIO TabIIH-
1y (cm. tadir. N3) u pemnm 3amaun Ne 2 (ta6in. N6-N9) u Ne3 (ta6n. N10-N13).

Tao6numaNG6. IlepBasi cummiexkcHasi Tadauna 3agauu Ne 2

HebasncHble nepeMeHHbIe
BasucHble nepeMeHHbIe CBOOOIHBIE YJICHBI
X1 X2 Yo
i 16 -4 42 -13
X3 18 0,8 0,6 0,01
Vs 0 0 1 0
Fimax 162 -8 -31 0,9
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Tao0numaN7. Bropas cummuiekcHasi Taduua 3agauu Ne 2

HeGaSHCHBIe TICPEMCHHBIC
Ba3HCHBIe TIEPEMECHHBIC CBO6OZ[HBIC YJICHBI X v v
1 1 2
% 0,381 0,095 | 0024 | 0031
Xs 1571 0,857 | 0014 | 0,029
s 0,381 0005 | _ooo4 | 003
Fo 173,810 10,952 | 0,735 | 0,060

Tao6nuiaN8. Tperbs cumiLiekcHasi Tadauna 3agauu Ne 2

CBOOO/IHBIC YJICHBI

HebasucHbie TICPEMEHHBIC

basucHsle nepeMeHHble
X1 Y3 Y2
X2 0 0 1 0
X3 1,793 0,802 -0,583 0,011
»1 15,875 —3,958 —41,667 -1,292
Fmax 162,094 -8,031 30,750 0,893

A

Ta6nuuaN9. YUerBepras cuMIIeKcHast Ta0una 3axaun Ne 2

Heb6a3ucHble nepeMeHHbIe

Basucuble nepemeHHbIe CBOOOHBIC YICHBI
X1 V3 Yo
X2 0 0 1 0
X1 2,25 1,247 0,727 0,014
)1 24,724 4,935 —44,544 -1,238
Frnax 180 10 25 1

Ta6nuuaN10. Ilepasi cummiIekcHast Tadanna 3aaaun Ne 3

CBOOOHBIC YICHBI

Heba3zucHbie NNEPEMEHHBIC

BasucHelie TICPEMCHHBIC
X1 X2 Y2
,vl 16 -4 || a2 || 8
X3 1,8 0,8 0,6 0,01
V3 -1 0 -1 0
Frax 162 -8 =31 0,9

A

Tao6nuiaN1l. Bropas cumimiexkcHas Tadiamnua 3agaum Ne 3

CBOOO/IHBIC YJICHBI

HebasucHbie TICPEMCHHBIC

BasucHeie TICPEMCHHBIC
X1 y1 Yo
2 0,381 0,095 | 0024 | 0,031
X 1571 0,857 | 0014 | 0,029
4 0,619 0005 | 002 I 503
Fo 17381 10952 |_0,738_| 0006
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TaonunaN12. Tperbs cumiuiekcHasi Tadauna 3agauu Ne 3

HebasucHble nepeMeHHbIE
Basuchble nepemeHHbIe CBOOO/IHBIC YJICHBI
X1 Y1 Y4
X2 1 0 0 -1
X3 0,992 0,768 0,0085 0,935
2 19,968 3,065 0,774 —32,258
Frax 175,008 -10,768 0,692 -1,935

A

Ta6mnuuaN13. YerBepTas cuMmuiekcHasi Tadmna 3agaun Ne 3

HeG6a3ucHble nepeMeHHbIe
Basuchble nepemeHHble CBOOO/IHBIC YJICHBI
X3 N Y4
X2 1 0 0 -1
X1 1,3 1,302 0,011 1,217
V2 16 -3,991 70,774 —-35,989
Fnax 189,0 14 0,8 11

B tabn. N9 u N13 nomyuens! ontuManbasle permrenus 3agad Ne 2 u Ne 3. CpaBHuBaeM
3Ha4YeHMs MX 1eneBbIX QyHKImiA. Tak kak

F2max < F3max:

TO A JAJIbHEHIINX pacyeToB BbIOMpaeM 3ajgauy Ne 3 M 1o mepeMeHHO# x; ¢ JpOOHBIM ee
3HAYCHHEM CHOBA CTPOHM JIBa JOIOJHHUTENBHBIX OTPAaHUYCHUS U pazOuBaeM 3amady Ne 3 emre
Ha JIB€ HOBBIE 3a/a4U.
3aoaua Ne 4.
Fmax = 80X1+ 85X2+ 90X3
NP YCIIOBHSX:
100x; + 120x, + 130x3< 250
80x; + 60x, + 100x3< 180
x1< 1.
3aoaua Ne 5.
Fmax = 801 + 85X, + 90x3
NP YCIIOBHSX:
100x; + 120x, + 130x3< 250
80x; + 60x, + 100x3< 180
X1 Z 2

IMoouepeHO BKIIOYAEM JIOMONHUTENbHBIE orpanmdeHust B Tabim. N11 u pemaem 3amaqn
Ne 4 (ta6a. N14-N16) u Ne 5 (tabn. N17-N18).
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T a0 nunaN14. IlepBasi cumnuiekcHasi Taduiuua 3aaauu Ne 4

Basuchbie TIEPEMEHHBIC

Heba3zucHbie NEPEMEHHBIC

CBOOO/IHBIC YICHBI

X1 »1 Y4
X2 1 0 0 -1
X3 0,992 0,768 0,009 0,935
Vo 19,968 3,065 0,774 —-32,258
s 1 1 0 0
Frmax 175,008 -10,768 0,692 -1,935

Ta6aumaN15. Bropas cuMmiiekcHast Tadanna 3axagn Ne 4

4

Hebasucubie TICPEMCHHBIC

BasucHble nepemeHHble CBOOOAHBIC WICHBI
Vs 1 V4
X2 1 0 0 -1
X3 0,224 -0,768 0,009 0935 [
V2 16,903 3,065 0,774 —32,258
X1 1 1 0 0
Frax 185,776 -10,768 0,692 -1,935

TaonumaN16. Tperss cumiuiekcHasi Tadauna 3agauu Ne 4

4

basucHbie TICPEMCHHBIC

CBOOOIHBIE WICHBI

HebasucHbie TICPEMCHHBIC

s Y1 X3
X2 1,25 0 0 1,07
Va 0,24 -0,82 0,01 1,07
V2 24,63 -3,065 0,77 34,5
X1 1 1 0 0
Frmax 186,25 9,17 0,708 2,083

Ta6numaN17. IlepBasi cuMIIeKcHast Tadnna 3axavn Ne 5

Basucubie TICPEMCHHBIC

CBOOOHBIC WICHBI

HeGa3ucHble nepeMeHHbIe

X1 Y1 Y4
X2 1 0 0 -1
X3 0,992 0,768 0,009 0,935
V2 19,968 3,065 0,774 -32,258
Ve -2 -1 0 0
Frmax 175,008 -10,768 0,692 -1,935
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T a6 nuiaN18. Bropas cumimiexkcHas Tadiamua 3agaum Ne 5

HeGa3ucHble nepeMeHHbIe
Basuchble nepemeHHbIe CBOOO/IHBIC YICHBI
Ve »1 Y4
X2 1 0 0 -1
X3 —-0,544 0,768 0,009 0,935
V2 13,838 3,065 0,774 -32,258
X1 2 -1 0 0
Frax 196,544 10,768 0,692 -1,935

Jomyctumoro pemmenus 3agadu Ne 5 HallTH Helb3sl, TAK KaK CHCTEMa OTpaHHYCHHH 3a1aun
HecoBMecTHa. [IpoananusupyeM onTHManbHOE penreHne 3agadn Ne 4:

x1=1;
x2=1,25;
X3 = 0,

CJIEAOBATC/IBHO, B tabn. N6 HeobxoaumMo MOO4YCPEAHO BBECTH OIPAHUYCHUSA, IO3BOJIAIOIINUC
HCKIIIOYUTh leOGHle YacTb 3HAYCHUA nepeMeHHoifx X2, T. €.1

x2<1,
X2>2,

u peumts 3aga4u Ne 6 (tabm. N19-N22) u Ne 7 (taba. N23-N27).

TaomnunaN19. IlepBasi cumuiexkcHasi Taduua 3aaauu Ne 6

HeGa3ucHble nepeMeHHbIe
Basucuble nepemenHbIe CBOOOIHEIC YICHBI

X1 X2 Y2
N 16 -4 42 -1,3
X3 18 0,8 0,6 0,01
V3 -1 0 -1 0
Va 1 1 0 0
Vs 1 0 1 0
Frax 162 -8 -31 0,9

T a6 mnuiaN20. Bropasi cumiiekcHas Tadiamua 3agauu Ne 6

HebasucHble nepeMeHHbIE
Basucueie nepemenHbIe CBOOOIHBIE YICHBI
X1 Y4 Y2
J1 -26 -4 42 -1,3 <4
X3 1,2 0,8 0,6 0,01
X2 1 0 -1 0
Vs 1 1 0 0
Ye 0 0 1 0
Fmax 193 -8 =31 0,9
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TaonumaN21l. Tperbs cummuiekcHasi Tadauna 3agauu Ne 6

He6azucHble nepeMeHHbIe
BasucHele nepemMeHHbIe CBOOO/IHBIC YJICHBI

X1 Y4 Y1
V2 20 3,077 —32,308 0,769
X3 1 0,769 0,923 0,008
X2 1 0 -1 0
s 1 1 0 0
Ye 0 0 1 0
Fmax 175 -10,769 1,923 0,692

Ta6numaN22. YerBepTasi cHMILIEKCHAsI Ta0HIa 3a1a4u Ne 6

4

HeGa3ucHble nepeMeHHbIe
BasucHble nepeMeHHbIe CBOOO/IHBIC YJICHBI
Vs V4 1
V2 16,923 -3,077 -32,308 -0,769
X3 0,231 —-0,769 0,923 0,008
X2 1 0 -1 0
X1 1 1 0 0
Ve 0 0 1 0
Frax 185,769 10,769 1,923 0,692

T a6 nunaN23. IlepBasi cumuiekcHasi Taduua 3aaauu Ne 7

basucurie TICPEMCHHBIC

CBOOOIHEIC YICHBI

Heba3zucHbie NEPEMEHHBIC

X1 X2 Y2
1 16 ) 42 -13
x3 18 038 06 0,01
v 1 0 -1 0
Vs 1 1 0 0
v ) 0 1 0
Frox 162 -8 31 09

A

T a6aumaN24. Bropasi cuMIiekcHast Tadnna 3axagn Ne 7

Basucubie TICPEMCHHBIC

CBOOOIHBIC YJICHBI

Heba3zucHbie NEPEMEHHBIC

X1 Y4 Y2
Y1 —26 —4 42 -13
X3 1.2 08 0,6 0,01
X2 1 0 -1 0
s 1 1 0 0
N -1 0 -1 0
Frmax 131 -8 -31 0,9
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TaonumaN25. Tperbs cuMiLiekcHasi Tadauna 3agauu Ne 7

Heba3ucHble nepeMeHHbIC
Basucuble nepemenHbIe CBOOOIHBIC YWICHBI
X1 Y1 Y2
Y1 —68 -4 42 -1,3
X3 0,6 0,8 0,6 0,01
X2 2 0 -1 0
Vs 1 1 0 0
Ja 1 0 -1 0
Frax 162 -8 =31 0,9

TaomnumaN26. YUerBepTas cuMILieKcHast Tabauua 3agayu Ne 7

Heba3ucHble nepeMeHHbIC
basucuele nepemeHHbIC CBOOOIHBIE WICHBI P B 5
1 7 1
V2 52,308 3,077 -32,308 -0,769
X3 0,077 0,769 0,923 0,008 |
X2 2 0 -1 0
Vs 1 ! 0 0
Va 1 0 1 0
Fmax 114,923 -10,769 1,923 0,692

4

Ta6mnuiaN27. Iarasi cuMiuieKcHast Tadjauua 3agaun Ne 7

HebasucHble nepeMeHHbIE
Basuchble nepemeHHble CBOOO/IHBIC YJICHBI
X3 Y1 y1
Y2 52,0 -4 -36 -0,8
X1 0,1 13 12 0,01
X2 2 0 -1 0
s 0,9 -1,3 -1,2 -0,01
Va 1 0 1 0
Finax 178 14 11 0,8

B T1abn. N22 u N27 nmomydens! ontuManbHble pemeHus 3agad Ne 6 u Ne 7. CpaBHUBaeM
3HAYEHHMs UX LeNeBbIX QyHKIuA. Tak Kak:

Femax > F7max:

TO JUTSL TalTbHEHIIINX pacyeToB BI)IGI/IpaeM 3agaqy Ne 6 u o nepeMeHHoﬁ X3 CTpOUM [OBa H0O-
TIOJTHUTCJIBHBIX OrPaHUYCHHS, ITO3BOIAIOIINX UCKIOYUTH I[p06Hy}O 4acTb 3HaYCHUA NIEPEMCH-

HOU X3, T.€. B Tab. N2 BBOIUM paHEEC BBCACHHBIC OTPAaHUICHUS U OTPAaHUYCHNS !

x3<0,

x3>1,

nony4aeM ase Hosble 3agadn: Ne 8 (ta6ia. N28-N32) u Ne 9 (tabn. N33-N37).
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T a0 nunaN28. IlepBasi cumnuiexkcHasi Tadmua 3aaauu Ne 8

Hebasucubie IIEPEMCHHBIC
Basucubie TIEPEMEHHBIC CBOOO/IHBIC YJICHBI

X1 X2 X3
y1 250 100 120 130
V2 180 80 60 100
3 -1 0 -1 0 <+
Y4 1 1 0 0
s 1 0 1 0
Ve 0 0 0 1
Fmax 0 -80 -85 -90

7y

T a6 mnuiaN29. Bropas cumiiekcHas Tadiamua 3agaum Ne 8

Heba3ucHble nepeMeHHbIC
Basucuble nepemeHHbIe CBOOOIHBIE YICHBI
X1 Y3 X3
1 130 100 120 130
Vo 120 80 60 100
X2 1 0 -1 0
Ya 1 1 0 0
Vs 0 0 1 0
Ve 0 0 0 1 <+
Frnax 85 —-80 -85 -90
*

Ta6mnuuaN30. Tperbsi cuMuiekcHast Tadanna 3agaun Ne 8

Heb6azucHble nepeMeHHbIe
Basuchble nepemenHble CBOOO/IHBIC YJICHBI
X1 Y3 Ve
1 130 100 120 -130
Vo 120 80 60 -100
X2 1 0 -1 0
Va 1 1 0 0
s 0 0 1 0 <
X3 0 0 0 1
Frmax 85 —-80 -85 90
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TaonumaN31l. YerBepras cumILiekcHas Tabauua 3agayuu Ne 8

He6azucHble nepeMeHHbIe
BasucHble nepemeHHble CBOOO/IHBIE YJICHBI
X1 Vs Ve
1 130 100 -120 -130
V2 120 80 -60 -100
X2 1 0 1 0
Va 1 1 0 0
Vs 0 0 1 0
X3 0 0 0 1
Frmax 85 -80 85 90
LS

Ta6nuiaN32. Iarasi cuMiuIeKcHast Tadauna 3agaun Ne 8

HeGa3ucHble nepeMeHHbIe
Basuchble nepemeHHble CBOOO/IHBIC YJICHBI
Y4 Vs Ve
V1 30 -100 -120 -130
V2 40 -80 —60 -100
X2 1 0 1 0
X1 1 1 0 0
Vs 0 0 1 0
X3 0 0 0 1
Frax 165 80 85 90

3ajiaya Ne 8 MeeT onTHMaNbHOE LEIoYHClIeHHOe peteHne (Tadin. N32):
x1=1;
x=1;
x3=0;
Frmax= 165.

T a6 nunaN33. IlepBasi cumnuiexkcHasi Taduna 3aaauu Ne 9

Heb6azucHble nepeMeHHbIe
Basucuble nepemeHHbIe CBOOOIHBIC YICHBI
X1 X2 X3
h%! 250 100 120 130
V2 180 80 60 100
V3 -1 0 -1 0
Va 1 1 0 0
Vs 1 0 1 0
V6 -1 0 0 -1
Frax 0 -80 -85 -90
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T a6 nuiaN34. Bropasi cumiuiekcHas Tadimua 3agaum Ne 9

Basuchbie TIEPEMEHHBIC

CBOOO/IHbIE YJICHBI

Heba3zucHbie NEPEMEHHBIC

X1 V3 X3
V1 130 100 120 130
V2 120 80 60 100
X2 1 0 -1 0
Va 1 1 0 0
Vs 0 0 1 0
Ve -1 0 0 -1
Frax 85 -80 -85 -90

Ta6nuuaN35. Tperbst cuMnuiekcHast Tadanna 3agaun Ne 9

A

basucHeie TICPEMCHHBIC

CBOOOIHBIC YICHBI

Hebasucubie IIEPEMCHHBIC

X1 Y3 Ve
1 0 100 120 130
V2 20 80 60 100
X2 1 0 -1 0
Va 1 1 0 0
Vs 0 0 1 0
X3 1 0 0 -1
Frax 175 -80 -85 -90

Ta6nuuaN36. YUeTBepTasi cHMIIEKCHAsI Ta0HIa 3axa4u Ne 9

A

Basucueie NEPEMEHHBIC

CBOOO/IHBIC YJICHBI

Hebasucubie TICPEMCHHBIC

X1 Y3 Y1
V6 0 0,769 0,923 0,008
V2 20 80 60 -0,769
X2 1 0 -1 0
Va 1 1 0 0
Vs 0 0 1 0
X3 1 0,769 0,923 0,008
Fmax 175 -10,769 -1,923 0,692
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Tao6numa N37. IIaras cuMiuieKcHas Ta0auua 3aga4dud Ne 9

HeGa3ucHble nepeMeHHbIe
BasucHble nepemeHHble CBOOO/IHBIC YICHBI
Ve V3 »1
X1 0 1,30 1,20 0,01
V2 20 -104,031 -36,021 -1,601
X2 1 0 -1 0
Va 1 -1,30 -1,20 —-0,01
Vs 0 0 1 0
X3 1 -1 0 0
Frax 175 14 11 0,8

3ayaya Ne 9 MMeer onTHUMaNbHOE LeIoYrclIeHHOe peteHne (Tadi. N37):
X1= 0,
x=1;
x3=1;
Fmax= 175.
CpaBHUBaeM 3Ha4CHUS LIeNeBbIX QyHKIH 3amad Ne 8 u Ne 9. Tak kak:
Fomax > Famax,

TO PEIICHUEM 3aJ1auH SBIISICTCS BBIOOP BTOPOTO U TPETHETO NMPOEKTOB 110 PEKOHCTPYKIUH Ie-
pepabaThIBAOIIErO MPEMPUATHS, TO3BOJAIONINK IOTYy4YUTh MAKCUMAJIbHYIO NPHObLIb, PaB-
Hyt 175 ThIC. y. 1. €.

Ipunoxenue O
Teopust rpagos

OcHoBsl Teopuu rpadoB Obiin 3anoxeHsl JI. Ditnepom (Jleonapa Ditnep — mBeiiiapekuii,
MPYCCKUI M POCCHHCKUIT MaTeMaTUK U MeXaHuk) B 1736 r. 20-netHuil Diinep pewui 3agady,
HasbiBaeMyto npobnemoii Kennrcoeprekux moctoB. ['opon Kenurcoepr (Kamuuunrpan) Osun
pacronoeH Ha Geperax u AByX OCTpOBax peku IIperon, T. €. CXeMaTH9HO 3TO MOXHO H300-
pasuth ciexyromuM oopasom (puc. O1).

Puc. Ol1. Cxema 3aaun — npo6iembl KeHUrc6eprckux MocToB

OctpoBa ¢ Geperamu U MexXTy co00il OBLIH CBsI3aHBI ceMblo MocTamu. [Ipobmema cocTos-
J1a B TOM, YTOOBI COBEPIIHTB IPOTYJIKY TAKMM 00pa3oM, YTOOBI BBIH/IA U3 JIFOOOr0 MecTa ropo-
1a, MOXKHO ObUIO OBI BEPHYTHCS B HErO, MPOIIS TOJBKO OJMH a3 IO KaXAOMY MOCTY.
Jlist periennst 910 3a1a4n Jitep 0003HAYMIT KaXK/IYIO YaCTh MyTH TOUKOH &, b, ¢, 0, a KaKIbIit
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MOCT — JuHHEH (T. €. peOpoM), coequHsIomeld ToukH (T. €. BepunHbl). [lodyunnack crnenyro-
mias cxema, Kotopast HasbiBaercs rpadom (pruc. 02).

a

b

Puc. O2. I'pad, cxemaTnaHO H300paskaromuii mpodiaeMy KeHurcoeprckux MocToB

JI. Diinep nan orpunaTeabHbll OTBET Ha IOCTAaBJICHHBIH Borpoc. JlaHHas 3ajaya pemaercs
MOJIOKUTENBHO, €CIIM KaXKAas M3 BEpUIMH rpada CBsi3aHa ¢ 4YETHBIM 4ucioM pebep. Uucio
3a/1a4, pelaeMblX ¢ MoMolsko rpados, pocio. Ceityac, HanpuMep, B TOProBie ¥ MaTepuaib-
HO-TEXHHYECKOM CHAa0XXCHHHU BEpPIIMHAMHU Tpada MOKHO CYMTATh IIOCTABIIHKOB U MOTpeOHTE-
Jeif, a pedpa MM ayru 0003HAYAIOT CBS3M MEXLy HUMH.

IIpunoxenue P
Marpuis CMeXHOCTH BepinH, ayr (pebep) rpada
PaccMoTpuM MaT prry emex Hoct w BepiunH. I1ycts nansl cnenyrome rpadst (puc. P1-P2).

Ecmu B oprpade 0603Ha4nTh Yepes &; YUCIIO AyT, HIYIINX U3 BEPIIMHEI £; B BepUIMHY £,
TO MaTpuIa Haij H C /1 cTpoKaMu U /1 crononamMu OyeT MaTpUIed CMEXHOCTH BepUIMH Tpada.

Jlnst oprpada MatprIia CMEXHOCTH HecumMmeTpuyHa (tabi. P1).

) Y
L L
£ b
£, E,
Puc. P1. OpuentupoBanHslit rpad Puc. P2. HeopreHTnpoBaHHbIH rpad

Ta6numaPl. Matpuna cMexHOCTH BepmmH oprpada

5
i E 2 B E
E 0 1 0 1
E 1 0 1 0
B 0 0 0 1
E, 0 1 0 0

Jlnsi HEOpPHEHTHUPOBAaHHOTO rpada — MaTpHIEH CMEKHOCTH BEPIIMH CHMMETPHYHAsS, TaK
Kak u3 (£, E)) € Gcnenyer (£, £;) € G (tabn. P2).

183



Ta6nunaP2 Marpuna cMEXHOCTH BEpIIMH HEOPUEHTHPOBaHHOrO rpada

&
E;
B B B £
5 0 2 0 1
B 2 0 1 1
B 0 1 0 1
Ey 1 1 1 0

O603Ha9MM Yepes é’l ,éj pebpa miu Iyru rpada ¥ IOCTPOUM MaTpHUIly CMEXHOCTH pedep

WM JIyT.
Mar prreri cmex Hoct 1 pebep rpada HazbIBacTCS MaTpULA:

B =oy].i.

j=1m,
rae /M- gucno pebep rpada, npuaeM —
b { 1, ecnu€ ué j UMEIOT 00LIMIA KOHEIl MM OOIIYIO BEPILKHY;
i =

0, B IpOTHBHOM CITydJae.

Mar prreri cmesx Hocr 1 Zyr rpada Ha3bIBaeTCs KBaJpaTHAs MaTpULa Hbij ,TIe —

o { 1, ecnu nyra € HENOCPECTBEHHO IPEALIECTBYET AyTe €; ;
ij —

0, B IpOTHBHOM CiTy4ae.

IMocTponm MaTpHIBl CMEXHOCTH Ay (Tabn. P3) u pebep (tabi. P4) s oprpada (puc. P3)
1 HEOPHEHTHUPOBAaHHOTO rpada (puc. P4).

Ta6nuuaP3. Marpuna cMeXHOCTH AyT

. ¢
i él EZ E3 54 55 EG
2 0 1 1 0 0 0
Z, 1 0 0 0 1 0
e 0 0 0 1 0 0
e 0 0 0 0 0 1
és 0 0 0 0 0 1
ég 0 1 1 0 0 0
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T a6 auuaP4 Marpuua cMexsocTH pebep

= €j

Puc. P3. Oprpad Puc. P4. HeopueHTupoBaHHEI oprpad
IIpunoxenue Q
Martpuna nEIUAennNi g1 Ayr (pebep) rpada

IocTponum mart prryy naIpACHNHH 1014 Oy, pedep rpada.
ITycts

€1 E,1 00 €,
— yru, a
b, B, ..., E,
— BepiIMHbI oprpada, mpudeM rpad He UMeeT MeTeb.

Toraa marpuna

Hcij H paszmepom /m- 11

Ha3bIBACTCS MaT pHIeH HHIHACHIHH 19 Jyr oprpada, rae

1 ecnue j BBIXOZAT U3 Ej;

={-1 ecnu El- BXOAWT B Ej;

0, eciu e j He MHLMAenTHA E;.

Ci

Ecnn umeeM HeOpHEHTHPOBAHHBL Ipad, TO MaTpUIla

Hdin pazmepom /M- N
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Ha3bIBACTCS MAaTpUIICH MHIMACHUUI 171 pebep rpada, rae

{l, ecmm E; (i = ﬂ) MHLHUICHTHA Ej(/‘ = m;
ij—

0, B IPOTHBHOM ClIydae.

Jlnst oprpada (cMm. puc. N3) u HeopuenTupoBanHoro rpada (cm. puc. N4) npuBenem mart-
PHIIBI HHITHICHINI JUTst IyT U pedep rpada (tabm. Q1, Q2).

Ta6aumnaQl. MaTpuna HHIUISHITUH Ui OyT oprpada

€
K 3 Z 2 Z és ée
E 1 -1 0 0 1 0
E -1 1 1 0 0 -1
B 0 0 -1 1 0 0
E, 0 0 0 -1 -1 1

éj
E; = — — = — =
é é, é3 e és €
)2 1 1 0 0 1 0
B 1 1 1 0 0 1
B 0 0 1 1 0 0
£, 0 0 0 1 1 1

Hpunoxenue R

Viopsanouenne BepmuH rpada ¢ 1OMOIMBIO MATPALBL
CMEXHOCTH BEpIIMH

PaccMoTpuM ynopsijoueHne Ha MaTpHIE CMEXKHOCTH BEPIINH CBA3HOTO oprpada 6e3 KoH-
TypoB. OO03HAYNM BEKTOPBI-CTPOKH MATPHIBI CMEXKHOCTH Yepe3:

Vi = (@850, 8) s i =1
HaiinemM KOMIIOHEHTBI BEKTOpa:
Vi =Ver +Vea +.. + Vg -
IMomectum BekTop B (/7+ 1)-crpoky Martpuusl. Tak kak
ajj € o1}

npuHUMAaeT 3HadeHnst O 1 1, To KOMIIOHEHTHI BeKTOpa Vf HEeOTpHIIATEIbHBL.

Bekrop U momkeH coaepxarth XOTs Obl OJJHY KOMIIOHEHTY, PaBHYIO HyI0. B mpoTHBHOM
ciydae rpad conep>KuT KOHTYp. KOMIIOHEHTSI, paBHbIC HyITI0, 0003HAYAIOT BEPLIMHBI, B KOTO-
pbIe HEe BXOJUT HHU OZIHA Jyra. DTH BEPIIMHbI OTHOCST K IIEPBOMY CJIOIO (PaHTy).

ITyctb 310 Oyner BepiunHa £y BbIMUCIAIOT KOMIIOHEHTHI BEKTOpA:

Vo =Vy -V, -
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OH COIepKUT KOMIIOHEHTHI, PaBHBIC HYIIO, IOTOMY COOTBETCTBYIOIIHE BEPIIHHBI OTHO-
CSIT KO BTOPOMY CJIOKO H T. JI. Pacdersl mpogoipkaroT 10 TeX Mop, [OKa He MOJydaT BEKTOp-
CTPOKY, KOMIIOHEHTBI KOTOPOH paBHBI HyJII0. YIIOPSIOYMB BEPIIMHBI Ipada Mo paHram, HyMme-
PYIOT UX U CTposAT rpad), n3oMopdHbIi nepBoHavasbHOMY. Homepa paHroB pacrosararor mo
BO3pacTarolel cieBa Harpaso. Jyru rpada pacrnonaratrorcs cieBa Hamnpaso. [Toctponm mart-
PHIly CMEXHOCTH BepIIUH rpada, n300paxxeHHoro Ha puc. R1.

Ta6nuuaRl Ynopaaouenre BepmuH rpada ¢ TOMOMBIO MATPHIIBL
CMEXHOCTH BEPIIHH

E £ Howmep
b b E; E, E E E panra

E 0 1 0 1 1 0 0 |

E 0 0 1 0 0 0 0 1

E; 0 0 0 0 0 1 0 11

E; 0 0 0 0 0 0 1 1

Es 0 0 1 0 0 1 1 1

Eg 0 0 0 0 0 0 1 v

E 0 0 0 0 0 0 0 v

%4 0 1 2 1 1 2 3

Vi * 0 2 0 0 2 3

% * * * * * * 0

HaXOI[I/IM KOMITOHEHTBI BEKTOpaA:
¥=(0,1,21,1,23)

Tak kak a1; = 0, TO BepIIMHa X; OTHOCHUTCSI K IEpBOMY paHry (tadum. P1).
PaccunTsiBacM KOMIIOHCHTBI BEKTOpa:

V=W-12=(01211223)-(0101100=(020023).

Ipouymepyem Bepiiuubl rpada. M300pasum u3oMopdHbIA Tpad ¢ YIOPSIOYCHHBIME O
paHram BepiurHamu (puc. R1).

Tak kak ap» = 0, a4 = 0, a5 = 0, TO BepumHsl £, Fs, F5OTHOCUM KO BTOPOMY PaHTYy.

PaccurtaeM KOMIIOHEHTBI BEKTOpa:

V= V- Vip— Viu— V5=(*0,2,0,0,2,3)-(0,0,1,0,0,0,0)-(0,0,0,0,0,0, 1) -
-(0,0,1,0,0,1,1)=(**0,**1,1).

Tak kak as; = 0, To BepIuMHa £3 OTHOCUTCS K TPETHEMY PaHTYy.
OmnpeernsieM KOMIIOHEHTBI BEKTOPA:

Vi= V- V= (**0,%7%1,1)-(0,0,0,0,0,1,0) = (*,****0,1).
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| n 1 AV \Y

Puc. R1. T'pad ¢ ynopsiio4eHHBIMY 110 PaHTaM BEpIIUHAME

Tak kak as = 0, To BepmmHa Fs OTHOCUTCS K YCTBEPTOMY PaHTY.
OmnpenernsieM KOMIIOHEHTBI BEKTOpa:

K= V- Ve=(****%01)-(0000001)=(**%***0),

T. €. BepUINHY £7 OTHOCHM K IIITOMY PaHTy.
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