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BBEJEHUE

IIpuHnunuanpHas HOBU3HA JIOTHCTUYECKOIO MOAX0AA K YIIPABICHUIO
aBTOTPAHCIIOPTHBIMU M aBTOPEMOHTHBIMHU MPEANPHUATUAMH COCTOHUT B TOM,
YTO OHO PacCMaTpPUBAETCS KaK BHYTPUIIPOM3BOACTBECHHAS JIOTUCTHYECKAs
CHUCTEMa Ha MHKPO- M MakpoypoBHe. Ha MHKpOypOBHE NpennpHsATHS BbI-
CTYNalOT B Ka4eCTBE DJIEMEHTOB MaKpOJIOTHCTHYECKUX cucteM. OHU obec-
MEYNBAIOT PUTM PabOTHl TUX CHCTEM, SIBIAIOTCS MCTOYHUKAMH MaTepH-
IBHBIX YCIYI — TPaHCIOPTHBIX M OOCTyXuBaroumux yciayr. Ha muxpo-
YPOBHE aBTOTPAHCIOPTHBIE M ABTOPEMOHTHBIE IPEANIPUATUS KaK BHYTpPH-
MIPOU3BO/ICTBEHHBIE JIOTHCTHYECKHE CHCTEMBI IIPEACTABIISIOT CO0OH psn
MOJICHICTEM, HaxOsIIHecs B OTHOIICHUSX U CBA3AX APYT C ApPYyrom, obpa-
3YIOIINX OMPENSICHHYIO IEIOCTHOCTh. OJTH IOACHUCTEMbBI 00ECTIeUMBAIOT
BXOJKJICHUE MAaTEPUAILHOIO IIOTOKA B CUCTEMY, IIPOXOKJIEHUE BHYTPU HEe
U BBIXOJI U3 CUCTEMBI B BUJI€ TPAHCIOPTHBIX yCIyr. B cOOTBETCTBHU € KOH-
LENIUEN JIOTUCTUKUA IIOCTPOCHHE BHYTPHUIIPOU3BOICTBEHHBIX JIOTUCTHYE-
CKHX CHCTEM JIOJDKHO OOECIedHBaTh BO3MOXXHOCTH ITOCTOSIHHOTO COTJIACO-
BaHUS U B3aUMHOIN KOPPEKTHPOBKH IUIAHOB U JIEHCTBUN CHAaOXEHUECKUX,
IIPOM3BO/ICTBEHHBIX W COBITOBBIX 3B€HHEB BHYTPH NPEATIPUATHS.

Jloructuueckuii NOAXOA K yIPAaBICHUIO aBTOTPAHCIOPTHBIMU U aB-
TOPEMOHTHBIMH HPEANPUATHAME TPEOYEeT HOBBIX METOAOB W MOAEIEH I
pa3paboTKU U MPHUHATHUS yNPaBICHUECKUX pemeHn. B 3Toil cBsi3u qaHHBIE
METOMYECKUE YKA3aHUs HALICJICHBl Ha OKAa3aHUE METOAMYECKON TOMOIIY B
OCBOEHHMH HOBBIX METOAOB pacdeTa MPOU3BOACTBEHHBIX IPOrpaMM, MO3BO-
JIIOLUM MEPENTH OT SKCTEHCUBHBIX K MHTCHCUBHBIM METOAAM XO3SMCTBO-
BaHUsI.
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INNPAKTUYECKASA PABOTA N\e 1

Pacyer MHOrOKaHAJIbHOI PA30MKHYTOH CHCTEMBI MACCOBOT0 00CTY KH-
BaHHUsI C YHUBePCaJbHBIMH OCTAMHU

Llens:
— HAy4YUTHCS ONPEAEISATh TEXHUUYECKHE MapaMeTpbl M XapaKTepUCTUKH
pasoMkHyThIX CMO ¢ yHUBEpCaJIbHBIMH ITOCTAMU,
— HAy4YUTHCSl ONPENENIATh SKOHOMHYECKHE XapaKTEPUCTUKH Pa3OMKHY-
11X CMO ¢ yHHBepCaJIbHBIMU TIOCTAMH;
— HAYUYUTHBCA ONpEACTIATh ONTHUMAJbHYIO YHUCJICHHOCTHL YHUBCPCAJIbHBI
pabounx MocToB (KaHAJIOB 0OCTYKUBAHUS).

Teoperuuyeckue cBeeHHs

Cuctema maccoBoro obcnyxuBanus (CMO) — ato mrobast cucrema,
IIpeAHa3HaYeHHAas 151 0OCITyKMBaHUS MOCTYNAIOUINX B HEE 3asBOK.

3asBKH, HocTynatomue Ha oocnyxuBanue B CMO, 00pa3yloT moTok
3asBoK. DneMeHTsl CMO, 00CcyKHUBaOIINE 3aIBKH, HA3bIBAIOTCS KAHAIAMU
obcyHcuBansL.

B GounblIMHCTBE CilyyaeB MHTEPBalbl BPEMEHH MEXKIy MOMEHTaMU
MIOCTYTIJICHUS 3asBOK U BpeMeHa obciyxuBaHus 3asBok B CMO mpencras-
JAI0T cOOOH ciydaifHble BeNMWYHHBI. J[pyrumu cioBamu, B OOJBIIMHCTBE
CllyyaeB 3apaHee TOYHO HEM3BECTHO, KOTJia MOCTYIUT O4YepeHas 3asiBKa 1
CKOJIbKO BPEMEHHU 3aiiMeT ee obciyxuBanue. [loaTomy Teopus cucrteM Mac-
COBOT0 OOCIy)XMBaHMS OCHOBaHa HAa MAaTeMaTHYECKOM amapare TEOpHH
BEPOSITHOCTEH M MaTeMaTHIECKOI CTaTUCTHKH.

IMotok aBTOMammmH, npuokBaromux B 300y TO u TP wm #a CTO,
MpeCTaBIsAeT COOOH MPOCTEUIINK WM IYyaCCOHOBCKHMM TOTOK COOBITHIA,
KOTOPBII 0071a1aeT CIEeAYIOUMMH TPEeMsSI CBOMCTBAMHU: CTAllMOHAPHOCTHIO,
OPJAMHAPHOCTBHIO U OTCYTCTBHEM IOCIIEACHCTBUS.

Cmayuonaprvlm nomoxom TpeOOBaHMH HA3BIBAETCS TAKOH MOTOK, Y
KOTOPOTO BEPOSITHOCTH MOCTYIUIEHHUS 3asBkH (aBromoOmin Ha TO u TP)
3aBHCHUT TOJIBKO OT 3HAYEHHUS PacCMaTPHBAEMOTO TEKyIIero mpobera, a He
OT 3HAYEHHUS ITOTO mpodera B o0meM mpobere aBTOMOOMIISA C Hadaja dKC-
TUTyaTanum.

Opounapuvim nOmMoKoM Ha3bIBACTCS IOTOK TpeOOBaHMI, Korna B
0001 MOMEHT BPEMEHH MPAKTUYECKH HEBO3MOKHO OJJHOBPEMEHHOE ITOSIB-
JICHUE JIBYX WJIM OOJIBIIEro Yrcia TpeOOBaHMM.
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Omcymcemeue nocnedcmausi — 3T0 HE3aBUCUMOCTh B TaHHBI MOMEHT
MOCTYTIJICHUH TPeOOBaHMIA OT TOTO, KOT/JIa M CKOJIBKO TPEOOBAaHMHA ITOCTYITH-
JI0 10 3TOTO MOMEHTA.

Texnuueckue napamempol u xapakmepucmuxku CMO

Hon napamempamu CMO OyneM NOHUMAaTh BEJIMYHMHBI, OIMCHIBAIO-
e noTok 3asBok CMO u kaHaibl 00CTyKUBaHUSI.

OCHOBHBIM TIapaMETPOM IIOTOKa 3asBOK SIBISIETCSI €r0 UHIMEHCUB-
Hocme (N) — CpeliHee KONMYECTBO 3asBOK, moctynatonmx B CMO B equHu-
Iy BPEMEHHU.

OCHOBHBIE NTApaMeTPhl KAHAJIOB 00CITY)KUBAHUS — KOIUYECHBO KAHA-
106 (N), cpednee epemsa obcrysrcueanus 3aseku B kanane (M, ). B pacue-

00 ci

TaxX BMCCTO BCIMYHMHBI Mt HacCTO HUCIIOJIB3YCTCAd MHTCHCUBHOCTDH 06CJ'Iy-

o6

KUABaHU 3a5BOK (L)

Humencusnocmo obcnyxcusanus MpeacTaBiIseT co0oil cpeaHee Ko-
JIMYECTBO 3asBOK, KOTOPOE MOXKET OBITh 00CIyXeHO ofHNM KaHajioM CMO
B CIMHHUILY BPEMEHH.

ITapamerpom CMO c orpaHMu€HUEM Ha KOJUYECTBO 3asBOK B OYe-
penH sIBIsIeTCs Takke MakCUMaibHOe (IPEAebHO NOIMYCTHMOE) KOJINYEeCT-
BO 3as1BOK B ouepeu (M).

Hon xapaxmepucmuxamu CMO OyneM MOHUMATH BEIUYHUHBI, IO KO-
TOPBIM MOKHO OlleHUBATh 3¢ dekruBHOCTE padoTel CMO u BBHIOHpATH Ty4-
i U3 Heckoybkux BapuanTtoB CMO. Ilpu pacuere xapakrepuctuxk CMO
HCTIONb3YyeTCsl PUBEACHHAs INIOTHOCTH NpoLiecca, Ha3bIBaeMas 3arpys3Koi
CHUCTEMBI:

A
a=2.
M

Bennunna @ npezcraBisier co00H OTHOIIEHWE HHTEHCUBHOCTH TIOTO-
Ka 3asiBOK K MHTEHCHBHOCTH 0OCIyXHBaHMs ogHUM KaHaioM. [l CMO c
OrpaHMYCHUSIMU Ha ouepesib U 0e3 ouepeIy BO3MOXKHBI JII00bIC 3HAYCHUS (.,

TaK kak B Takux CMO "acTh 3aBOK MOIydaeT OTKa3, T.€. He JIOMyCKaeTcs B
CMO.
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B kagectBe xapaktepucTuk CMO 0OBIYHO HCIIONB3YIOTCS CIEIYIO-
IIUe BETMYHHBL:
Py — BepostHOCTS TIpocTost CMO:

1 '

za o S‘m(ajs
7+7. -
R

k=0 Nt ss\n

rae K — 9rciio 3aHATHIX KAHAJIOB; S — YHCIIO 3aHATHIX MECT OXKUIAHUS.
Ora BemMYMHA TOKAa3bIBaeT, KaKyl0 YacTh OT OOIIEro BpPEeMEHH padOTHI
CMO Bce ee kaHanbl CBOOOAHBI, T.€. MPOCTAUBAIOT M3-3a OTCYTCTBHSA 3as-
BOK;

Py — BepOATHOCTH TOTO, YTO B cUCTeMe OyeT 3aHATO K KaHAJIOB!

P, =

POTK — BCPOATHOCTH OTKAa3a YHUCJICHHO paBHA BCPOATHOCTU BO3HHKHOBC-
HUA o4epean (T. €. 3aHATHI U KaHAJIbI O6CJ'Iy)KI/IBaHI/IH n MEeCTa O)KI/I,I[EIHI/ISI):

OTa BeNMYMHA MOKA3bIBAET, KaKas JI0Jis BCEX MOCTYMAIONINX 3asBOK HE 00-
CITY)KUBAETCSl CHCTEMOU M3-32 3aHSATOCTH €€ KaHAJIOB WX OOJBIIOTO KOJHU-
gecTBa 3as1BOK B ouepenu. mss CMO 6e3 orpanmueHnii Ha ouepens Py = 0;

P,y — BepOATHOCTh OOCITY>)KHBAaHHSI WJIH OTHOCHUTEIbHAs IPOITYCKHAS
criocobnocts CMO:

Py =1= Py
Ota BeIMYHMHA MMOKA3bIBACT, KaKas JOJIS BCEX MOCTYIANIUX 3asIBOK 00CITY-
KkuBaeTcs cucteMoii. O4eBUIHO, UTO Py = 1 — Py Jlis CMO 6e3 0Tka30B
Py = 1;
Q.s. — abCOIIOTHAS MTPOITYCKHAs CHIOCOOHOCTE (CpeaHee KOJIMYECTBO 3asi-
BOK, 0OCITYy’KHBAEMBIX B IHHHUILY BPEMEHH):

QaGC:?\'.POTH;
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Q\raxe — MAKCHIMAJIBHO BO3MOJKHAS TIPOITyCKHAsE criocoOHOCTE CMO
QMaI(C =u- n,

M(S] — cpemree uncio 3asBOK B ouepenu (CpeaHss JUTHHA OUepe/In):

a) m-o
m n+1 1_(J '(m—’—l_J .
MIST= 38 P = &0 R
S=1

nkn 2 0
1)
n

M[K] — cpennee uncio 3as1BoK Ha o0cnyxuBaHuy (B KaHANAX), HJIH CPEJI-
HEE YUCJI0 3aHATHIX KAHAJIOB:

H

M[K]=2P,,:

m
M([y] — cpennee uncio CBOOOIHBIX KAHAIOB!
M[yl=n-M[K];

Kipoer — KO3 (ULMEHT MPOCTOS KaHAJIOB!

_ M['Y];

npocr
n

K

Ksansr — K09(QQUIIUMECHT 3aHATOCTH KaHAIIOB!

_MIK],

3aHAT
n

k - cpennee uncio 3assBok B CMO, T1.e. Ha 00CTy>)KUBaHUU U B OYEPE]IH:
k =M[K]+M[S];

tep.osun — CPEIHEE BpEMs NPeOBIBAHMS 3asBKH B ouepenn (cpesiHee BpeMs
OXHIaHHs 00CITyKUBAHHS):

_ MIS] .
Cp.OKHI n-pP

OTH

t
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teym — cpennee Bpems npeObiBanud 3agsku B CMO, T.e. B ouepean u Ha
0o0ciTy)KUBaHUH:

tCyM = tcpmmn + th,

Bemmunnst Py 1 M[K] xapakrepusytot cremnesb 3arpy3ka CMO. Dtu
BEJIMYMHBI TPEACTABILIIOT WHTEPEC C TOYKU 3PEHUS CTOPOHBI, OCYIIECTB-
nmsrommedt skcruryaranuto CMO. Hanpumep, ecmn B kadectBe CMO pac-
CMaTpPUBACTCS NPCANPHUITUC, BBHIIOIHSIIONCE HEKOTOPHIC 3aKa3bl, TO 3THU
BEJIMYUHBI MPEIICTABIIAIOT HHTEPEC JJIS BIIAACIBIIEB MPEATIPUITHS.

Benumuunel Poyg Powy teponun B teyw XapaKTepU3yloT KauecTBO o0CIy-
KUBaHUA 3a1BOK. OHM MPEICTABIAIOT UHTEPEC C TOYKU 3PCHHUS MOJIH30Ba-
teneit CMO. XKenaTtenbHa MUHUMHU3AUUA 3HAYEHUH P tep onan teyn ¥ MaK-
cumuzanus Pg,.

Bemmunna Qg MpEOCTaBISCT MHTEpPEC C TOYKU 3PEHUS CTOPOHH,
ocymecTBittonield skcruryararo CMO. OObIYHO kenaTeTbHa MaKCHMH-
3amus ATOH BENIMYHUHBI, 0COOCHHO B CIyYasx, Korjaa oOCIyKHBaHUE KaKIOU
3asBKH 00eCTICYnBaCT MOMYUCHHE OPECIICHHOMN PHOBLTH.

Bemuuuner M[S] 1 K 06BIMHO HCIIOTB3YIOTCS B KauecTBE BCIIOMOTa-
TeNbHBIX AT pacyeTa Apyrux xapaxkrepuctuk CMO.

Jkonomuueckue xapaxkmepucmuxu CMO
Tox skonomuueckumu xapakmepucmuxamy TOHUMAIOT BEIHYUHBI,
BhIpaKaroliue npuobuib oT paboret CMO, 3atpaThl Ha 00CITyKUBAaHHE 3as1-

BOK U T.JI.
Bripyuka ot obcmyxuBanus 3asBok B CMO B TeueHHe BpeMeHH T,

pyo.:

V:Qa6C'C.T’

rae C — BeIpyYKa OT 00CTyKMBAaHUS OJHOH 3asiBKH, PYO.
3arpaThl, CBsi3aHHBIE ¢ oOcCHyxuBaHueM 3asBoKk B CMO B TeueHue
BpeMeHH T, pyo.:
Zose =Quse Cope T

rae COBC — 3aTpaThbl, CBA3AaHHBIC C 06CJ'Iy)KI/IBaHI/ICM OI[HOI71 3asBKH, py6
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3arpartsl, cBs3aHHBIE ¢ 3KcipryaTanueiit CMO B TedeHne BpeMeHH T,
pyo.:

ZBKCH :(aPOTH .CPAE+(n_a‘.P0TH).CHP)'T !
rne Cpap — 3aTpathl, CBA3aHHBIE ¢ padOTONH OAHOTO KaHAa B TEUCHHE €H-
HUIIBI BpeMeHH, py0.; Crp — 3aTpaThl, CBA3aHHBIC C IPOCTOEM OIHOTO KaHa-
Jla B TCUCHUE CIMHUIBI BPEMEHH, PYO.
VYOBITKH, CBSI3aHHBIC C OTKa3aMHU B 00OCITYKHBAHUU 3a BpeMs T pyo.:

Zow =A Cone - Py T

OTK

rae Corkx — YOBITKH, CBSI3aHHBIE C OTKA30M B OOCITY)KMBaHHH OJHOM 3asiBKH,
pyo.

Onmumu3auuﬂ uuciaa 060ﬂyofcu3alomux nocmoe

Jst ompeaeneHus: ONTUMAIBLHOTO YUCHa OOCIYKHBAIOIIMX TOCTOB
IIPOBEAEHHOE BEPOSATHOCTHO — CTaTHCTUYECKOE HCCIEJOBAaHUE HAIO IOTOJ-
HUTb, T.€. CBSI3aTh C 3KOHOMHUYECKOW CTOPOHOI SIBJICHMS, OLEHUBAIOLIEH
MIPOIIECC B pyOIIsX.

g BeIOOpa ONTHMAaNbHOTO BapuaHTa MOIIHOCTH 30HBI TO u TP
(onmTHMaNbHOTO YHCHIAa 00CTYKHUBAIOLINX ITOCTOB) HEOOXOIMMO OINPEeNnTh
(YHKIHIO TSN

C,=C,+C, —>min,

rne C, — pyHkuus nesm (cymmapHsle 3atpatbl); Cy — 3aTpaThl, CBI3aHHbIE C
0TKa30M aBTOMOOWIIO B oOchyxuBanuu (s pazomknyroir CMO); C, —
3aTpaThl, CBSI3aHHBIE C IPOCTOEM OOCITY KUBAIOIIEH CHCTEMBI.

3amaBasich PasIMYHBIM YHCIOM OOCITYXHBAIOIIUX MOCTOB, BBIYMCIIS-
10T ¥ CTOSIT KpUBBIE, OTBEUAIOIINE MEPBOMY M BTOPOMY cjiaraeMbiM. [ pa-
¢udeckas MHTEpIIpeTaIys (GpyHKINH ey npuBeaeHa Ha puc. 1.1.

Ilo mepe yBenmuueHHs dYHCIa OOCTYKMBAIOLINX IIOCTOB, 3aTParThl,
CBSI3aHHBIE C OTKa30M aBTOMOOWIIO B 0OCITyKMBaHWM yMeHbHIatoTcs. C
JpYroil CTOPOHBI, yBEIMYEHUE YNCIIa PEMOHTHBIX OpHraJ MPUBOJNT K yBe-
JIMYEHHUIO YUCNa MPOCTOEB MOCTOB M K YBEIUYEHHUIO 3aTPaT Ha BBIILIATY
3apa0OTHOMN TUIATHl pabOYMM PEMOHTHBIX TTOCTOB, YTO IPUBOJHUT K yBEJIH-
YEHUIO 3aTPaT, CBSI3aHHBIX C IPOCTOEM O0CITYKHBAIOLIEH CHCTEMBI.



Co=CatC,

C, pyb.

I Ca

n, eq.
Puc. 1.1. ®ynkuusa uenu

CkrnagpiBast 3Ha4eHUS opAnHAT KpuBbiX Cy 1 C,, TIOTydaeM cymMMap-
Hy10 KpuBylo C, pacxona ACHEKHBIX CPEICTB MPEANPHUITHEM — (DYHKIIHIO
LIEJIH.

Kpusast C, siBnsercst BOTHyTOH U UMeeT MUHUMYM. O4YeBHUIHO, YTO
MHUHUMAJIbHOMY PacXoJy CPEACTB OTBEYAET MaKCHUMAJbHBIM JOXOJ TMpen-
TIPUSITHSL.

Ha ocHOBe MOCTpOEHHOrO rpaduka OMPEACSIOT ONTUMAIBHOE KO-
JIMYECTBO TIOCTOB, MPU KOTOPOM OPraHU3allvs Mpolecca ¢ SIKOHOMHYECKOH
TOYKH 3pEHHS OyJIeT HAMTydIIe.

O6o0menHas GopMmyna s pemeHus OTKPBHITOW 3aJadd, T.e. JUIS
MHoOrokaHajabHOH CMO ¢ orpaHu4eHHeM Ha JJIMHY O4epear, UMEET BUIL:

Co =Zom +ZLowen + Zose:

Ilpumep. Viccnenmyem (GYHKIMOHMPOBAHHE CTAaHIMHM TEXHHYECKOTO
obciyxuBanus apromoomieit (CTOA) ¢ oxxugaHueM B OUepeIn.

PaboTa cTaHIMM TEXHUYECKOTO OOCITY>KMBAHUSI MOXKHO TIPEJICTaBUTh
Kak (yHKIIMOHHUPOBAaHHE MHOTOKAaHAJIHHOHW (C HECKOIBKHMH IOCTaMH) pa-
30MKHYTOHW CHCTeMBI MaccoBoro obcmyxuBanus. IIpugem mocter CTOA
MOTYT OBITh YHHBEPCAJIBHBIMI WIH CHEIHATN3UPOBAHHBIMH.

Yuueepcanvuvimu Ha3BIBAIOTCS TaKWE TOCTHI, HA KOTOPBIX BBINOJ-
HSIOTCS Bce paboTh! ganHoro Buaa TO nnmm peMoHTa.

CneyuanuzupoeanHvlMA Ha3bIBAIOTCS] TAKWE MOCTHI, HA KOTOPHIX BEI-
TIOJTHSIOTCS OHOPOIHBIE PAaOOTHI WIIM PAOOTHI IO 0OCTY)KMBAHUIO M PEMOH-
Ty OTAEJBHBIX arperaToB aBTOMOOWIIS.
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B mamem mpumepe pacdeT MPOBOAUTHCS IS YHHUBEPCAIBHBIX IO-
CTOB.

CraHIHsA UMEET B CBOEM PACIOPSDKEHUH OTHO MECTO UIS OXKHIAHHS
B OYEpeIH, KOJTMIECTBO MECT OXKUAAHMUS 3aJ]a€TCSI CAMOCTOSTEIIFHO, UCXOIS
n3 Bo3MokHOCTe# paccumteiBaeMoit CTO. Ilocme Toro, kak MecTo mis
OXXHIAaHUS B ouepedu OyIeT 3aHATO, MPHOBIBAIOIINE aBTOMOOWIN MOTyda-
10T 0TKa3. PesxiM paboThl: BOCEMH 4acOBOM pabOUMii AEHb.

TpebyeTcss ompenenuTh YUCIOBBIC XapPAKTCPUCTHKU (PYHKITMOHUPO-
BaHUs CTaHIMU, U ONPEICIUTh ONTUMAILHOE KOJUYECTBO MOCTOB, MPHU KO-
TOpOM ee paboTa OyAeT AaBaTh HAUOOJBIIHA IKOHOMUICCKHUH I PEKT.

I/ICXO]IHI)IMI/I JaHHBIMU IJIA pacucTa SABJIAIOTCA: KOJUYCCTBO KaHAJIOB
o0cyxuBanus (IIOCTOB), KOJIMYESCTBO MECT OXKHJIAHU, CPEIHEE BpeMs 00-
CITy’)KMBaHU 3asiBKU B KaHaJe, MHTCHCHBHOCTD TIOTOKA 3asBOK.

Tak Kak IeTpI0 pacyeTa SIBISICTCS ONTHMH3aNns KoJamdecTBa pado-
yux 1moctoB (N), TO 3HAYCHUSIMH N CIIEAYET 3a/1aBaThCs, HaUuHas ¢ 1 10 Tex
op, TIOKa pacyeTHOE 3HaueHHE (PYHKIIUH IIeTH HEe ITOCTUTHET CBOCTO MH-
HUMYMa, TTOJYYCHHOE MPHU 3TOM COOTBETCTBYIOIIEE 3HAUCHHUE N U €CTh HC-
KOMasi BeJIMIMHA.

Uccnenyemast CTOA BBIIOTHSET OOCHYyXHBaHHE W PEMOHT S5 3Je-
MECHTOB.

Hcxons u3 umeronieicss cTaTUCTUYeCKOo MHPOPMAIH, MOKHO OTI-
penenuTh o0liee KOJMYECTBO 3ae37I0B aBTOMOOMIICH U JIOJI0 3ae370B 110
aneMeHTaM. Bcero 3a mccnenyemslii nepuosa Obiio 3adukcupoBaHo 6130
3ae310B, KOJIMYECTBO 3a€3/I0B M BpeMs 0OCITyKUBAHHS IO SJIEMEHTAM TIpe/-
craByieHo B Ta0m. 1.1.

Tabmuma 1.1

KommaectBo 34€3710B U BpEMA O6CJ'Iy)KI/IBaHI/I$I 110 3JIEMCHTaM

Mapamer Howmep snemenTa
pametp Ne | Ne 2 Ne 3 Ne 4 Ne 5
Komraectzo 280 160 3840 430 1420
3a€310B
M, 1ac 0,98 0,54 16 05 1,08

Tak xak Ha paccunteiBaeMoif CTOA mocTsl yHUBEpCaNbHBIE, TO HE-
00XO0JIMMO OTIPENICNIUTh CpeIHEE BPeMs 0OCITY>)KUBAHUS 110 BCEM DJIEMEHTaM.
3Has OO 3a€3J10B 110 IEMEHTaM M BpeMsi 00CIY)KUBaHMS, MOXXHO HaWTH
cpenHee BpeMs 00CITy>)KUBaHUS 110 BCEM 3JIEMEHTaM, 4ac:




_280-0,98+160-0,54 +3840-1,6 +430-0,5+1420-1,08
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t

o6en

6130

=1,346-

Jlnst pacdyera MHTEHCHBHOCTH 3a€3/I0B HCIOJb3YeM HCXOJIHbIC JaH-
HBIE, IPEICTaBICHHBIC B Ta0m. 1.2.

Ta6numa 1.2

VcxomHble TaHHBIE IJIsL OTIPEIEIICHAsI HHTCHCHMBHOCTH MOTOKA 3asBOK (M)

Homep snemenTa

Mapaverp Nl | Ne2 Ne 3 Ne 4 N5

Cpepuiee kommiectso 5aes- | 161 50| 10| 20| 10 |20 |30 40|50 |10|20|10{20]30 |40
JO0B B ICHb

KonuyecTBo aHei, B KOTO-

psle Obutn 3apeructpupo- (22| 3 |14 1| 174 |64(16| 6 | 2 |39 2 |95|20| 1 |1
BaHBbI 3a€31bI

OO0111€€ KOJIMUECTBO JTHEH,

B KOTOpbIe ObLTH 3aperuct-| 25 15 262 41 117

PHUPOBAHBI 3a€31bI

Jy1sl OlleHKH MHTEHCHBHOCTH 3a€3710B HEOOXOJMMO CyMMY IpOU3Be-
JICHUH CpelHer0 KOJIMYECTBa 3a€3/10B B JE€Hb U KOJIMYECTBA JHEI u3 BCEro
neprosa, B KOTOpbIe OBUIN 3aperHCTPHPOBAHBI 3a€3/1bl, Pa3feinuTh Ha 00-
11ee KOJINYECTBO JHEH, B KOTOPBIE OBUIH 3apETHCTPUPOBAHBI 3a€3/1BL.

st Hatero npuMepa:

- HMHTCHCUBHOCTD 3a€3/710B 110 IIEPBOMY DJICMCHTY:

A

~10-22+20-3
25

cp.on-ta Nel —

=11,2;

- HMHTCHCUBHOCTD 3a€3710B 11O BTOPOMY JBJIEMECHTY:

A

10-14+20-1
15

cp.an-ta Ne2 T

=10,67

— HWHTCHCUBHOCTD 3a€3710B 110 TPETHEMY DJICMCHTY:

A

10-174+20-64+30-16+40-6+50-2

cp.an-Ta Ne3 =

262

- WHTCHCUBHOCTD 3a€3710B 110 YCTBEPTOMY DJICMCHTY:

~14,66
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10-39+20-2

cp.omn-Ta Ned = 41

A =10,49;

- HUHTCHCHUBHOCTD 3a€300B I10 IIATOMY JJIEMECHTY:

10-95+20-20+30-1+40-1

cp.on-ta Ne5 = 117 = 12,14 )

A

B utore o0mas HTEHCUBHOCTH 3ae€3710B 3a padoumii neHs Ha CTOA
COCTaBHT:

A =112+10,67+14,66+10,49+1214=5915.

o6mwas

I nanpHEWINNX pacuyeroB HAM HEOOXOIHMMa YacoBasi HHTCHCHB-
HOCTb, TO €CTh MOJYYCHHOEC 3HAUCHHE HAJA0 Pa3AeiuTh Ha 8 (IPOIOIIKH-
TEJILHOCTh pabouero aHs;):

11,2
=""f-14,
o1-T Ml 8
A’3:17TN£2 = 10,67 = 1’337
)ban-T/VZ»B = 14’66 = 1183 !
10,49
-t Ned T T =13
12,14
o= =15,
o1-1 Ne5 8
A'()(:'u.l.l.&m = 59é15 = 7139 '

B cBsi3u ¢ Tem, uro Ham Heobxomumo paccuutath CMO ¢ yHuBep-
CANEHBIMU TIOCTaMH B JaJbHEUIINX pacyeTax OyIeT HCIOIb30BaThCS 00Imas
yacoBasi HHTEHCUBHOCTD 3ae3/10B Ha CTOA.

Jlis pacueTa SKOHOMUYECKUX XapaKTEPUCTHK HEOOXOIUMO 3HATH 3a-
TpaThl, CBA3aHHbIE C 00CIyx)uBaHHeM oaHOU 3assBku (Cogpc), 3aTpaThl, CBS-
3aHHbIe ¢ pabOTON OJHOTO KaHana B TeueHHe eIuHUIbl BpeMeHH (Cpap),
3aTpaThl, CBSI3aHHBIE C MPOCTOEM OJHOIO KaHajla B TEUEHHE €JUHUIIbI Bpe-
Mmend (Crp), YOBITKH, CBA3AHHBIE C OTKa30M B OOCIY)KMBAaHMU OJHOM 3asBKH

(Corx)-
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Jnst oneHku ctomMocTH cBoux yciuyr CTO mcnons3yer cTOMMOCTB
HopMa — daca (C,.,). KiueHr omnaunBaer oka3aHHbBIC €My YCIYTH, HCXOJSI
U3 TPYAOEMKOCTHU BBIIIOJHEHHS ONEpaLliH, T.C. U3 BPEMEHH peajlbHO 3aTpa-
YEHHOT'0 Ha YCTPaHEHHE OTKAa3a WIIM BBHINOJHEHUS OOCITY)KUBaHHS, B COOT-
BETCTBHH CO CTOMMOCTBIO HOPMA - gaca.

Ha paccuntsiBaemoit CTOA crommocTs HOpMa — 4aca COCTaBIISIET
150 pyOneit. Pacipenenenue mony4eHHOI OoT pabOTH MPUOBUIN TPEICTaB-
neHo B Tabn. 1.3.

Tabnuma 1.3

Pacnpenenenue npuObLTH 10 3aTpaTaM

Bunel 3aTpar Hoist oT HOpMa - yaca 3HavyeHHe B PyOIsIX
Cotx Ciu 150
Crag 0,25C,. 37,5
Crp 0,2C,4 30
Cosc 0,3Cyq 45

IMocne obpaboTku mMcxomHOW MH(POPMAIUH, BCE HEOOXOAUMBIC IS
pacyera mapameTphbl ObLIH OMPEeNICHbI, TEMEPh MOXHO HEMNOCPEJICTBEHHO
MPUCTYMUTh K PEIICHHUIO TOCTABICHHON 3a/1a4H, T.€. ONPE/ICICHHIO OCHOB-
HbIX xapakTepucTHk CMO U ONTHMU3AIMU KOJIUYECTBA 0OCTYKUBAIOIIUX
ITOCTOB.

B pacdyeTtax BMECTO BCIIMYMHBI Mt 6y,I[6M HCIIOJIB30BaTh MHTCH-

o6er

CHUBHOCTH 00CITY’KMBaHHUS 3a5BOK:

u:

t

o6en
Y MIPUBEJICHHYO TUIOTHOCTD MPOIIEcca;

7,39

=9,95"
0,74

Kak y»e ormeuanocs BbllIe, 3HaUeHHEM napamerpa [ (KoimdecTBoM
KaHAaJIOB WJTU TIOCTOB OOCITYy>)KMBaHHS) Oy/1eM 3a71aBaThCsl.
TlosicHUM NOPSAAOK BBIYMCIEHUS BEPOSTHOCTEH COCTOSIHUM M OCHOB-

HbIX xapakTepucTuk CMO mpu N =1,
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OmpenensieM BEPOSTHOCTh TOTO, UTO CHUCTEMa OyIET B COCTOSHHUH
IIPOCTOS:

R= L S ,

k=1 ak an S=m o
358
= kI n &\n
P, = ! 7= 0,009087°
9,95° 995' 995" (9,95
+ + | =/
o! u u 1

OmnpenensieM BEPOSTHOCTb COCTOSIHUSI CHCTEMBI IO BO3SHUKHOBEHHS
ouepenu:
o
P]. =—- PO ’
1

_995, 0,009087 =0,090457

P

Onpezlem{eM BCPOATHOCTL COCTOSAHUA CUCTCMBI IMOCJIC BO3HUKHOBC-
HUS O4YCpeau:

P, =

o
=P
n

R, -0,090457 =0,900456 -

995
1

Y6exmaemcs, YTO pacueT BBIIIOIHEH MPABUIIBHO:

2

P, =10

J

I
o

i

j=2
Z P, =0,009087+0,090457+0,900456 =1,0-

j=0

OrnpenensieM BEPOSITHOCTh OTKa3a:

a
Po'n( - ﬂ : PO !
1+1
P. .= 995 -0,009087=0,9-

R
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OmnpenensieM OTHOCHTEIBHYIO IPOIYCKHYIO CIIOCOOHOCTD CTAHIIUH:

P =1-P

OTH otk ’

P, =1-090=0,10.

W3 pacueroB crexyer, uro 10 % mpuOpIBaromux aBTOMOOMICH OyayT
MIOCTaBJICHBI Uil HeMemeHHoro obcmyxuBanus u 90 % momydaTr oTkas B
00CTy)KHBaHUH.

BeruucisieM aOCONIOTHYIO TPOITYCKHYIO CIIOCOOHOCTH CTaHIMK 32
4ac paboThIL:

Qaﬁc :)\"Po'm7
QaGc = 7139 : 0110 = 0,74 .

Brrunciasem mMakcuMaibHO BO3MOXHYIO HPOITYCKHYIO CII0COOHOCTh
CTaHIIMHU 3a 49acC pa6OTLIZ

QMaKc :u'n’
Quue =074-1=0,74.

Brrauciasem MaTeMaTHYeCcKOE OKUAAHUE YKCIA 3aHITHIX KaHAJIOB:

MIK]=T-P,,

MIK] = 222010 099-
1

OmnpejensieM MaTeMaTHYECKOE OKUIAaHUE UTHHBI OUepeiIn:
M[S]1=2 S-P.s"
S=1
M[S]=1-0,900456=0,90.
OmnpenensieM cpeHee YUCI0 CBOOOTHBIX KaHAIOB:

Myl =n-MIK],
M[y]=1-0,99=0,01.
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Brruncisiem k03 QUIIHEHT TPOCTOSI KAHAJIOB!

_MD,

npocr
n

0,01

K ——=0,01-
1

mpoct

Brrunciasem KOS(l)(i)I/IHI/IeHT 3aHATOCTH KaHaJIOB:

_MIK],

3aHAT
n

K s = 70,39 ~0,99-

3aHAT

OmnpenensieM cpenHee yncio 3asBok B CMO:

K = M[K]+MIS],
Kk =0,99+0,90=1,89.

OmnpenensieM cpefHee BpeMs 0KHIAHUS B 04epeu aBTOMOOUIEM, He
MNOJIyYHBIIUM OTKa3, 4ac.:

_M[s],
CP.OKHIIT n- POTH
_ 090 =9,046-

CP.OKHL 1. 0,10

OnpezensieM cpenHee BpeMsl MPeObIBAHUS aBTOMOOWIIS B CHUCTEME,
qac.:

tcyM = tcpmmn + Mtuécn !
t.,. =9,046+1,35=10,39.

CyM
Brruucisiem yObITKH, CBSI3aHHBIE C OTKa3aMH B 00CITy>)KUBaHHH, PYO.:

ZOTKZI'.COTK.P ’

OTK

Z o =7,39-150-0,90 = 998,6 -
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OmnpexensieM 3aTpatsl, CBsI3aHHBIE ¢ dKciuTyaTanueit CMO, pyo.:

Zoyen = ((X. P Const (I’l —Qa- Pom)’ CHP)’
Z. e =(9,95-0,10-37,5+(1-9,95-0,10)- 30)= 37,5 .

Brrumcisiem 3aTpatbl, CBSI3aHHBIE C 00CITy)KUBaHHEM 3assBOK B CMO,
pyo.:
Zose = Quse * Conc

Zowe =074-45=331.

OCHOBHBIE YHMCIIOBBIE XapakTepucTuku (yHkuuonupoBanus CTOA
npu N = 1 onpexenensl. B nanpHelmem a1t mocTpoeHUs rpaduka ONTUMHE-
3aIlM HaM MOTPeOyIOTCSI CyMMapHbIe 3HAUCHHMS 3aTpar M 3HaueHue QyHK-
[UH 1end, pyo.:

Co = ZOTK + Zaxcn + ZOEC’
C, =998,6+37,5+331=1069,2.

Temneppb MOACHUM MOPSAJAOK BBIYHCICHUS] BEPOSITHOCTEH COCTOSHUN U
OCHOBHBIX XapakTepuctuk CMO ¢ orpaHu4YeHHeM Ha AJUHY OdYepelnd C
YHUBEPCAJIbHBIMU MTOCTaMU IpH N = 2. PacyeT BBINOJIHSAETCS aHAIIOTHYHO.

OmnpezensieM BEpOSITHOCTh TOTO, YTO CHUCTeMa OyAeT B COCTOSHHH
MIPOCTOSL:

1
- 9,95° 9,95 9,95° 9095 (9,95)
+ + + ==
o 1 2! 2! 2

-=0,003256"

R

OmnpejensieM BEPOSTHOCT COCTOSIHUSI CHCTEMBI IO BO3SHUKHOBEHHMS
ouepeu:

p=2.p P, -0,003256 = 0,032414:

9,95
1

P P, -0,032414=0,161333

9,95
2

OmpenensieM BEPOSTHOCTh COCTOSIHUSI CHCTEMBI TOCIIE BO3SHUKHOBE-
HUS OYEPEIN:
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o
p3:H.p2,

P, = 9—35 -0,161333=0,802997-

Y6exaaemcst, 9TO pacyeT BHIIIOIHEH IIPABIIIBHO!

j=2
Z P, =0,003256 + 0,032414 + 0,161333+0,802997=1,0-

=0
OrnpenensieM BEPOSTHOCTH OTKa3a:

B 9’9514-2

ot

-0,003256=0,8"

Onpez(em[eM OTHOCHUTCJIbHYIO IIPOITYCKHYIO CIIOCOOHOCTh CTaHIIUU:

P.=1-080=0,20.

OTH

U3 pacueroB cienyert, uto 20 % npuObIBarOIIUX aBTOMOOMICH OyayT
MOCTABJICHBI JUIsl HeMeaeHHoro obcnmyxuBanus u 80 % moiyudar oTkas B

00CTy)KHBaHUH.
BeruncisieM abCOMIOTHYIO MPOIYCKHYIO CIIOCOOHOCTH CTAHIUK 3a

gac paboTHI:
Qa(’)c =7,39-0,20=1,46.

Brrunciassem MakcuMaibHO BO3MOXHYIO HPOITYCKHYIO CIIOCOOHOCTH
CTaHIIMU 3a 49acC pa6OTbIZ

Quue =074-2=149.

Brruuciasem maremaTuueckoe OXXHJIaHUEC YHCJia 3aHATHIX KaHAJIOB:

9,95

-0,20=1,96-
1

M[K]=
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OrmpezernsieM MaTeMaTHYSCKOE OXKHIAHHE JUTMHBI O4epean:
M[S]=1-0,80=0,80-
OmpeneinseM cpeaHee YUCI0 CBOOOJHBIX KaHAJIOB!
M[y]=2-196=0,04.
BrruncisieM k03 QUIIHEHT IPOCTOSI KAHAJIOB!

0,04 0,02

npocr 2 -

K

Brraucasem KOBCI)q)I/II_lI/IGHT 3aHATOCTH KaHaAJIOB:

K :%:0,98-

3aHAT

OmnpenensieM cpenHee yncio 3asBok B CMO:
k =1,96+0,80=2,76.

OmnpenensieM cpefHee BpeMs 0KHIAHUS B O4epeu aBTOMOOUIEM, HE
MNOJIlyYHBIIUM OTKa3, 4ac.:

cp.oxun 0,80 :2’038
P 2-0,20

Onpenem{eM CpeaHee BpEMA HpC6BIBaHI/I$I aBTOMOOMIIS B CHUCTEMCE,
gac.:

t,, =2,038+135=338.

Brruucisiem yObITKH, CBSI3aHHBIE C OTKa3aMH B 00CITy>)KUBaHHH, PyO.:

2o =17,39-150-0,80=890,5-
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OmnpenensieM 3aTpatsl, CBsI3aHHBIE ¢ KcIuTyaTanueir CMO, pyo.:

Z. e =(9,95-0,20-37,5+(2-9,95-0,20)-30)= 74,7 -

Brrumcisiem 3aTpatbl, CBSI3aHHBIE C 00CITy)KUBaHHEM 3assBOK B CMO,

pyo.:

Zose =1,46-45=655.

OCHOBHBIE YHCIIOBBIE XapakTepucTuk (yHkuuoHupoBanus CTOA
npu N = 2 onpexeneHsl. B nanpHelimem aiist moctpoeHus rpaduka ONTHMH-
3alM HaM TOTPeOyIOTCsI CyMMapHbIe 3HAaueHHUs 3aTpar ¥ 3HaueHHe (QyHK-
LMY 1N, pyo.:

C, =890,5+74,7+65,5=1030,8-

JanbHeiimmuii pacuer xapakrtepuctuk CMO npu n = 3.....n Benercs

AHAJIOTUYHO NPEAbIAYIIIUM pacyeTaM U B TOH Ke OoCJICAOBATCIIbHOCTH.

B pesynbpTaTe npoBeCHHBIX PAcuETOB Ul HAILLEro IpUMeEpa IOJy-

yuM xapaktepuctuku CMO, npeacraBieHHbie B Ta0u. 1.4.

Tabmuma 1.4

3HaueHHs] OCHOBHBIX YUCIIOBBIX XapakTepucTUK (pyHkunonuposanus CMO

ITapa- KonngecTBo kaHanoB 00CITyKUBaHHS
METp 1 2 3 4 5 6 7 8 9 10 11 12
1 2 3 4 5 6 7 8 9 10 11 12 13
P 0009 | ©-003 | 0,001 [ 0,0006 | 0,0003 | 0,0001 | 0,000L3 | 0,00009 | 0,00007 | 0,00006 | 0,00005 | 0,00005
0 : 3 13| 3 3 8 4 9 9 7 9 4
Py |09 |080|071| 062 | 053 | 044 | 037 | 029 | 023 | 017 | 013 | 009
Py | 010 020|029 038 | 047 | 056 | 063 | 071 | 077 | 083 | 087 | 091
Quoc | 074|146 | 216 | 284 | 349 | 411 | 468 | 521 | 569 | 610 | 645 | 673
Quace | 074|149 | 223 | 297 | 371 | 446 | 520 | 594 | 668 | 743 | 817 | 801
99 | 1, 91| 382 | 470 | 55 31| 7, 7, , , 07
099 | 196 | 201 | 382 0 3 | 63 02 66 | 822 | 869 | 9,0
, , 71| o, 5 44 | 037 | o , 17 | ol ,
090 | 080|071 | 062 | 053 | 0 037 | 029 | 023 | 0 013 | 009
M[y] |oo01|o004|009| 018 | 030 | 047 | 069 | 098 | 134 | 178 | 231 | 293
Kupoer | 001 | 0,02 | 003 | 004 | 006 | 008 | 020 | 012 | 015 | 018 | 021 | 024
Kiaugr | 099 | 098|097 | 096 | 094 | 092 | 090 | 08 | 08 | 08 | 079 | 076
k 189 | 276 | 361 | 444 | 522 | 597 | 667 | 731 | 789 | 839 | 881 | 916
teponnn | 9046|2088 (0,809 | 0401 | 0,224 | 0133 | 0083 | 0052 | 0,033 | 0021 | 0013 | 0,008
toy | 1039]338|215| 175 | 157 | 148 | 143 | 140 | 138 | 137 | 136 | 135
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[ponomkerne Tadnuis 1.4

1 2 3 4 5 6 7 8 9 10 11 12 13

ZOTK 998,6 | 890,5 | 785,3 | 683,4 | 5858 | 493,2 406,6 327,1 255,8 193,6 141,2 98,9

Z3KCH 37,4 | 74,7 |111,8 | 148,7 | 1852 | 2215 257,3 292,6 327,4 361,6 395,2 428,0

ZOEC 33,1 | 655 | 97,1 | 127,7 | 157,0 | 1848 210,7 234,6 256,0 274,6 290,3 303,0

Co  |™%%|1%0 9942 9508 | 9280 | 8994 | 8746 | 8543 | 8392 | 8209 | 8267 | 8299

W3 Tabn. 1.4 BupHo, uto mpu N = 11 ¢ynkums nemn paBHa Cp =
826,7 pybeit, a pu N = 12 ¢pynkuus nenn pasHa Cp = 829,9 pybneit. Tax
Kak (YHKOUS LIENMU UMEeT JIMIIb OJUH SKCTPEMYM, CIIeHOBAaTebHO, UCKO-
Mas BEIWYMHA, COOTBETCTBYIOLIAS MHHHMAJIBHOMY 3HAUCHUIO (YHKIUH
LeJIH, HalileHa, U pacyeT MOXHO MPEeKpaTuTh. JlenaeM BBIBOJ, YTO B 3a7aH-
HBIX YCJIOBHSX YHCIIO NIOCTOB, 00ECIeYHBAOIIee MaKCHMaIbHBIH 3KOHOMU-
geckuid 3QPeKT TOMKHO OBITE paBHO odunHaoyamu. I[Tpu s3tom 87 % mpu-
OBIBAIOIIMX aBTOMOOMJIEH OyIyT MOCTaBJIEHBI JUIS HEMEIJICHHOTO 00CIy-
xuBanus U 13 % monyuat otka3. CpeaHee BpeMs OKHAAHUS B OYEepEead
aBromobOmiieM coctaBut 0,013 vaca, uto coctaBnser 47 CEKyH]I.

3ananune

Omnpenenuts ¢ MCHOJIB30BAHUEM TEOPHH MAacCOBOTO OOCITYKHBaHMS
ONTHUMAJIBHOE KOJIMYECTBO IIOCTOB M XapaKTEPUCTHUKH PaOOTHI CTAHINHU
TEXHHMYECKOTO 00CITYXKMBAaHHS aBTOMOOWIIEH ¢ yHUBEpPCAIbHBIMHU ITOCTAMH U
OTpaHHYCHUEM Ha UHHY odepenu (¢ moctpoeHueM rpaduka). CTOA BbI-
HOJTHSIET TSITh BUIOB paboT (paboTa 1mo mATH 31eMeHTaM). Pexxum paboThl:
BOCbMH 4acoBO# pabounii neHb. CTOA uMeeT OMH MOCT OXKUIAHUS.

IIpu pacuere skoHOMHUYECKUX XapakTepucTHk CMO ydecTs, 9TO 3a-

Tpathl, cBsi3aHHble ¢ obcyxkusanuem oauoil sassku (C, ) cocrasmsor
30% oT cToMMOCTH OZHOTO HOPMO-4aca; 3aTpaThl, CBS3aHHBIE C pabOTOM
onHOTO KaHana B Tedenue eaunmibl Bpemenn (C ) cocrapmsior 25% ot
CTOMMOCTH OJIHOTO HOpPMO-4aca; 3aTpathl, CBSI3aHHBIE C MPOCTOEM OJIHOTO
KaHasa B TeueHne exuuuipl Bpemenn ( C p) cocrapisoT 20% ot croumo-
CTH OJJHOTO HOpPMO-4aca; YOBITKH, CBSI3aHHBIE C OTKAa30M B OOCIY)XKMBaHUU
OJTHOW 3asiBKU (COTK) COCTaBJIIIOT CTOMMOCTh PaBHYIO OJHOMY HOPMO-

qacy.
HeobOxoaumble MCXOnHBIE AaHHBIC JUI pacdyera IPHUBEIEHB B TaOI.
1.5.
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Tabmuma 1.5
Tabnuia BapuaHTOB 3a1aHU
ICTOUMOCTH|
IBapuan1| HopMO- Tlokasatens 1 snemeHT 2 dIeMeHT 3 sIeMeHT 4 snemeHT| 5 3IeMeHT
Jaca, pyo.
1 2 3 4 5 6 7 8
Konnuectso quein 6 10 | 36 41 44 49 72 16 | 30 | 15| 78 [ 68 | 20 (121
KO”“"“;‘;‘:{S““”"” 10 |14 | 34 | 45 | 35 | 30 [ 40 | 30 | 20 | 14 | 45 | 36| 20|35
1 120 | Obmee xommectso |, 4609 5430 3720 7083
3a€3/10B 110 SJIEMEHTY
Cpennee Bpemst
obcCTy)KHBaHHUS 1,19 0,78 1 0,5 1,08
AJIEMEHTOB, 4ac.
Kommuecrso ameii | 8 | 13 | 35 | 40 | 43 | 48 | 70 | 18 | 32 | 17 | 76 | 66 | 23 [117
KO“"““;‘;‘;:“W"” 12 |16 | 33 | 44 | 34 | 29 [ 39 | 32 | 22 | 15| 44 |35| 21|34
2 155 | Obmeexommiectso | 5q, 4377 5402 3599 6771
3a€3/10B 110 3JIEMEHTY
Cpennee BpeMst
obCmyKHBaHUS 1,18 0,75 1,05 0,58 11
AJICMCHTOB, 4acC.
Kommuecrso aneii | 10 | 16 | 34 | 39 | 42 | 47 | 68 | 20 | 34 | 10 | 74 | 64 26 [113
K"”“““;‘;‘:[:ae”"” 14 |18 | 32 | 43 | 33 | 28 | 38 | 34 | 24 | 16 | 43 |34 | 22|33
3 160 | Obmeexomriectso | g 4151 5396 3486 6477
3a€3/10B 110 SJIEMCHTY
Cpennee BpeMst
00CITy)KHBaHUs 1,17 0,72 1,1 0,66 1,12
AJICMCHTOB, 4acC.
Konuuectro mueit 12 1 19 | 33 38 41 46 66 22 | 36 | 21 | 72 | 62| 29 (109
K"“"“‘CCZ‘:’:*‘W‘“” 16|20| 31 | 42| 32| 27 |37 |36 |26 |17 |42[33|23]32
4 210 | OOweexommieetso | g7 3031 5412 3381 6201
3a€3/10B I10 SJICMCHTY
Cpesnree Bpemst
obcmyKuBaHUs 1,16 0,69 1,15 0,74 1,14
JJIEMEHTOB, 4ac.
Kosnnuectso aueit 14 | 22 | 32 37 40 45 | 64 | 24 | 38 | 23| 70 [ 60 | 32 |105
K"“"““;‘;‘:‘:am“” 18 |22 | 30 | 41 | 31 | 26 | 36 | 38 | 28 | 18 | 41 |32 | 24|31
5 250 | Obmee xommiecteo | 5aq 3717 5450 3284 5043
3ae3/10B 110 anemeu'ry
Cpennee BpeMst
obcmyKHBaHUs 1,15 0,66 1,2 0,82 1,16
SJICMCHTOB, 4acC.
Kommuecrso aneit | 16 | 25 | 31 | 36 | 39 | 44 | 62 | 26 | 40 | 25 | 68 | 58 | 35 [101
K°“”“e°;‘;‘:(sa“ﬂ"” 20|24 | 29 | 40 | 30 | 25 [ 35 | 40 | 30 | 19 | 40 | 31| 25|30
6 180 | Obmee xomriectso | g5 3509 5510 3195 5703
3a€3/10B 110 SJIEMCHTY
Cpennee Bpemst
00CITyKUBaHUS 1,14 0,63 1,25 0,9 1,18
SJICMCHTOB, 4Yac.
Konnuecto aueit | 18 | 28 [ 30 35 38 | 43 | 60 | 28 | 42 | 27 | 66 | 56 | 38 | 97
K"“"““;‘:’{Ea““"” 22 (26| 28 | 39| 29 | 24 | 34|42 | 32|20 (3930|2629
7 165 | OOmeexommiectso |4y, 3307 5592 3114 5481
3ac€3/10B 110 3JICMCHTY
Cpenree BpeMst
00CIyKUBaHUS 1,13 0,6 1,3 0,98 1,2
3JIEMEHTOB, Yac.
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[ponomkerne Tadnues 1.5

1 2 3 4 5 6 7 8
Konuuectso aneii | 20 | 31 | 29 | 34 | 37 | 42 | 58 | 30 | 44 | 29 | 64 |54 [ 41] 93
K"“"“ec;‘;z:am"” 24 |28 | 27 | 38 | 28 | 23 [ 33 | 44 | 34 | 21|38 |29|27]|28
8 230 | Omeexomrucetso | -y q g 3111 5696 3041 5277
3a€3/10B 110 SJIEMEHTY
Cpennee BpeMst
00CITyKHBaHUS 1,12 0,57 1,35 1,06 1,22
AJIEMCHTOB, 4acC.
Konnuectso quen 22 | 34 | 28 33 36 41 56 32 | 46 [ 31| 62 | 52| 44| 89
K"“"““;‘;’{;“”"” 26 (30| 26 | 37 | 27 | 22 | 32 | 46 | 36 | 22|37 | 28| 28|27
9 280 | Obmee xomriectso | ygq, 2921 5822 2976 5091
3a€3/10B I10 SJICMCHTY
Cpenree Bpemst
00CITy)KHBaHUs 1,11 0,54 14 1,14 1,24
AJIEMEHTOB, Yac.
Kosmyectso aHeit 24 | 37 | 27 32 35 40 54 | 34 | 48 | 33| 60 | 50 | 47 | 85
KO“"““;‘;‘;:““”"” 28 32| 25 | 36 | 26 | 21 | 31 | 48 | 38 | 23|36 |27|29|26
10 115 | Omee xommectso |y gpq 2737 5970 2919 4923
3a€3/10B I10 SJIEMEHTY
Cpenree Bpemst
obcmyKHBaHUs 1,1 0,51 1,45 1,22 1,26
AJIEMEHTOB, Yac.
Konuuectso aneii | 26 | 40 | 26 | 31 | 34 | 39 | 52 | 36 | 50 | 35 | 58 | 48[ 50 81
K"”"“ec;‘;‘:‘:ﬂe”"” 30 |34 | 24 | 35 | 25 | 20 [ 30 | 50 | 40 | 24 | 35|26 30|25
1 145 | Obmeexomrieetso | 5y, 2559 6140 2870 4773
3a€3/10B I10 SJIEMEHTY
Cpennee BpeMst
obcmyKuBaHUs 1,09 0,48 0,45 1,3 1,28
AJICMCHTOB, 4acC.
Kosmmuectso gueir | 28 | 43 | 25 30 33 38 | 50 | 38 | 52 | 37 [ 56 |46 |53 |77
K"”"“eczﬁfa““"““ 32|36 | 23 | 34| 24| 19|20 |52 |42 |25|34|25|31(24
12 190 | Obmee xomriectso | 5,y 2387 6332 2829 4641
3a€3/10B 110 SJICMCHTY
Cpenree Bpemst
00CITyKHBaHUS 1,08 0,45 0,5 1,38 1,3
DJIEMEHTOB, 4ac.
KosnnuecTtBo jaHeit 30| 46 | 24 29 32 37 | 48 | 40 | 54 | 39 [ 54 | 44| 56 | 73
K"“"““;‘;ﬁ:ac‘”“” 34|38 | 22 | 33| 23|18 |28 |54 |44 |26|33|24]|32|23
13 250 | Owee xommuectso | poeq 2221 6546 2796 4527
3ae€3J10B 110 anemeu'ry
Cpenree BpeMst
o0CyKHBaHUS 1,07 0,42 0,55 1,46 1,32
2JIEMEHTOB, 4ac.
Konuuectso aneii | 32 | 49 | 23 | 28 | 31 | 36 | 46 | 42 | 56 | 41 52 |42 5969
K°“”““;‘;‘:(sam"” 36 |40 | 21 | 32 | 22 | 17 | 27 | 56 | 46 | 27 | 32 | 23| 33| 22
14 260 | Omeexommiectso | g9y 2061 6782 2771 4431
3a€3/10B 110 JJIEMEHTY
Cpennee Bpemst
o0CIyKHBaHUS 1,06 0,39 0,6 1,54 1,34

DJIEMCHTOB, 4ac.
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[ponomkenne Tadnus 1.5

1 2 3 4 5 6 7 8
Konuuectso aneii | 34 | 52 | 22 | 27 | 30 | 35 | 44 | 44 | 58 | 43 [ 50 [40]62] 65
KO”“"“;‘;‘:““”"” 38|14 | 20 | 31 | 21 | 16 | 26 | 58 | 48 | 28 | 31 | 22| 34|21
15 270 | OOmee xommectso | 555, 1907 7040 2754 4353
3a€3/10B I10 SJIEMEHTY
Cpennee BpeMst
obCTy)KHBaHHUS 1,05 0,36 0,65 1,5 1,36
AJIEMCHTOB, 4acC.
Konuuectso aneii | 36 | 55 | 21 | 26 | 29 | 34 | 42 | 46 | 60 | 45 | 48 | 38 65 61
K"“"“ec;‘;z:am"” 4016 | 19 | 30 | 20 | 15 | 25 | 60 | 50 | 29 | 30 [ 21|35 |20
16 150 | Obmee xomrucetso | Ha5, 1759 7320 2745 4293
3a€3/10B 110 SJIEMCHTY
Cpennee BpeMst
00CITy)KHBaHUS 1,04 0,33 0,7 1,46 1,38
AJICMCHTOB, 4acC.
KosmyectBo aHeil 38 | 58 | 20 25 28 33 40 | 48 62 | 47 | 46 | 36 | 68 | 57
K"”“““;‘;‘:[:ae”"” 4218 | 18 | 20 | 19 | 14 [ 24 | 32 | 52 | 30 | 29 [ 20| 36|19
17 193 | Obee xomriectso | Hqy, 1617 6182 2744 4251
3a€3/10B 110 SJICMCHTY
Cpennee Bpemst
00CITy)KHBaHUS 1,03 0,3 0,75 1,42 14
AJIEMEHTOB, 4ac.
Kosmyectso aHeit 40 [ 61 | 19 24 27 32 38 50 64 [ 49| 44 | 34 | 71|53
KO“"““;‘;‘;:““”"” 44 (20|17 | 28 | 20 | 15 | 23 | 34 | 54 | 31|28 |19 37|18
18 199 | OOmee xommectso | g, 1535 6510 2751 4227
3a€3J10B 110 anemeul‘y
Cpenree BpeMmst
obcmyKHBaHUS 1,02 0,4 0,8 1,38 1,42
JJIEMEHTOB, 4ac.
Konnuectso queii | 42 | 64 | 18 23 26 31 | 36 | 52 | 66 | 51 | 42 | 32| 74|49
K"”"““;‘;‘:‘:am"” 46 (22| 16 | 27 | 21 | 16 | 22 | 36 | 20 | 32 | 27 |18 |38 |17
19 120 | Obmeexomriectso | 3, 1455 4480 2766 4221
3ae3/10B 110 anemeul‘y
Cpennee BpeMst
00CITyKHBaHUS 1,01 0,5 0,85 1,34 1,44
SJICMCHTOB, 4ac.
Kosnmuectso aueit | 44 | 67 | 17 22 25 30 | 34 | 54 | 68 [ 53 | 40 | 30| 77|45
K"”""“;{;ism“"” 10 (24|15 | 26 | 22 | 17 | 21 | 38 | 22 | 33 | 26 |17 | 39| 16
20 155 | OOweexommuectso | pg g 1377 4772 2789 4233
3a€3/10B 110 SJICMCHTY
Cpenree BpeMst
00CITyKUBaHHUSI 1 0,6 0,9 1,3 1,46
AJIEMECHTOB, 4ac.
Kosmuectso auein | 46 | 70 | 16 21 24 29 | 32 | 56 | 70 | 55 | 38 [ 28 | 80 | 41
K"“"““;Zf{;‘am"” 12 26| 14 | 25 | 23 | 18 [ 20 | 40 | 24 | 34| 2516|3815
21 165 | OOmeexommieetso | ooy 1301 5082 2820 4103
3a€3/10B 110 JJIEMEHTY
Cpenree BpeMst
o0CIyKHBaHUS 0,99 0,7 0,95 1,26 1,48

9JIEMEHTOB, 4ac.
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[ponomkenne Tadnus 1.5

3

22

262

Kommuecrso aneit

73

15

20

23

28

30 [ 58 [ 7

2 | 57|36

268337

IKomuecTBo 3ae3/10B B
JICHb

28

13

24

24

19

19

42 | 26

35| 24

15(36| 14

OOb11iee KOJINYECTBO
3a€3/10B I10 SJIEMEHTY

2716

1227

5410

2859

3896

Cpennee BpeMst
obCTy)KHBaHHUS
9JIEMEHTOB, 4aC.

0,98

0,8

19

1,22

15

23

310

Kommuecrso aneit

76

14

19

22

27

28 | 60

74

59 | 34

2418633

IKosuecTBo 3ae3/108 B
JICHb

30

12

23

25

20

18 | 44

28

36 | 23

14 (3413

OO611ee KOIMYECTBO
3a€3/10B 110 HEMCHTY

3080

1155

5756

2906

3689

Cpennee BpeMst
00CITy)KHBaHUS
AJICMCHTOB, 4acC.

0,97

0,9

1,85

1,18

1,52

24

224

KosmmuecTBo ameit

79

13

18

21 | 26

26 | 62 | 76

61 | 32

2218929

IKosnuecTBo 3a€3/10B B
JIEHb

32

11

22

26 | 21

17 | 46 | 30

37| 22

13 (3212

OGuiee KOJIH4eCTBO
3a€3/I0B 110 DIECMEHTY

3464

1085

6120

2961

3482

Cpennee Bpemst
00CITy)KHBaHUS
9JIEMEHTOB, Yac.

0,96

18

114

1,54

25

206

KosmuecTBo ameit

82

12

17

20

25

24 | 64 | 78

63 | 30

20192 |25

KosmuecTBo 3ae3708B B|
JICHb

34

10

21

27

22

16 | 48 | 32

38|21

1213011

OGuiee KOJIH4eCTBO
3a€3/10B I10 JJIEMEHTY

3868

1017

6502

3024

3275

Cpenree BpeMmst
obcmyKHBaHUS
JJIEMEHTOB, 4ac.

0,95

11

175

11

26

237

KounuecTBo jaHen

85

11

16 | 19

24

22 | 66 | 80

65 | 28

18

95|21

IKoJMuecTBO 3a€3/10B B
JICHb

36

20 | 28

23

15 | 50 | 34

39|20

11

28|10

OO011ee KOIMYECTBO
3a€3/10B 110 JJIEMEHTY

4292

951

6902

3095

3068

Cpennee BpeMst
00CITy)KHBAHHS
37IEMEHTOB, Yac.

0,94

1,2

1,7

1,06

1,58

27

305

KosmuecTso e

88

10

15 | 18

23

20 | 68 | 82

67 | 26

16

98|17

IKoJMuecTBO 3a€3/10B B
JI€Hb

38

19 | 29

24

14 | 52 | 36

40 | 19

10

26| 9

OO611iee KoJIMYecTBO
3a€3/10B 110 HEMEHTY

4736

887

7320

3174

2861

Cpenree BpeMst
00CITy)KHBaHHS
9JIEMEHTOB, 4ac.

0,93

1,3

1,65

1,02

1,6

28

143

Konnuectso nHei

91

14

17

22

18 [ 70 | 84

69 | 24

14

101 13

KosmyecTBo 3ae3/10B Bl
JIEHD

40

18

30

25

13 | 54 | 38

41| 18

9 (248

OO611ee KOJIMYeCcTBO
32€3/10B 110 NIEMEHTY

5200

825

7756

3261

2654

Cpenree BpeMst
o0CIyKHBaHUS

0,92

9JIEMEHTOB, 4ac.

1,4

1,6

0,98

1,62
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[ponomkenne Tadmus! 1.5

1 2 3 4 5 6 7 8
Konmgectso aueii | 62 | 94 | 8 13 [ 16 | 21 | 16 [ 72 [ 86 | 71 | 22 | 12 |104
IKonnuecto 3a€3/10B B
JICHb
29 181 Of11ee KONHYIeCTBO
3ae3/I0B 110 DIIEMEHTY
Cpennee BpeMst
0obCTy)KHUBaHHUS 0,91 15 1,55 0,94 1,64
AJIEMCHTOB, 4acC.
Kommgectso aueii | 64 | 97 | 7 12 | 15 | 20 | 14 | 74 [ 88 [ 73 | 20 |10 )107| 5
[KosigecTBO 3a€310B B
JIEHb
30 | 220 | OBuweexommucerso | gyag 707 8682 3459 2240
3a€3/I0B 110 DIECMEHTY
Cpennee Bpemst
00CITy)KHBaHUS 0,9 1,6 15 0,9 1,66
AJICMCHTOB, 4acC.

©

5684 765 8210 3356 2447

KOHTpOJ’ILHl)Ie BOIIPOCHI

1. TlonaTus TeopuH MaccoOBOTO OOCITYKHMBAHHUS: CHCTEMa MacCOBOTO
oOcIry)XuBaHMA, KaHa 00CITy>KHBAHUsI, CTAIIOHAPHBIA IOTOK, OPAMHAPHBII
TIOTOK.

2. TIlapamerper CMO: WHTEHCHUBHOCTh IIOTOKa 3asBOK, HHTCHCHB-
HOCTH OOCITY’KMBaHHS, KOJINYECTBO ITOCTOB OXXHIAHUSL.

3. BepostHocTHble XapakTepuctuk CMO: BEpOsSTHOCTb IMPOCTOS
CMO, BeposITHOCTB, uTO Oy/AeT 3aHATO K KaHAIOB OOCITY)XHBAHHS, BEPOST-
HOCTB OTKa3a B 00CITyKUBaHHUHU, BEPOATHOCTh OOCTYKHBAHUS.

4. Ab6comtoTHele Xxapaktepuctukn CMO: aOcomoTHas NporycKHas
CHOCOOHOCTh, MaKCHMallbHasi MPOIYCKHAash CIIOCOOHOCTh, CPEIHSs IJIHHA
ouepenu, CpelHEe YHUCIO 3aHATHIX KAaHAJIOB, CPEJHEE YHCIO CBOOOIHBIX
KaHaJIOB, CPEJHEee BPeMs OXKHJIaHUS OOCITYyXHMBaHUs, CpeJHEe BpeMs Ipe-
ob1Banus 3asBku B CMO.

5. DOxoHommyeckue xapakTepuctuku CMO.

6. Onrumuzanys 9rcia 00CIy>KUBAIOIINX KaHAJIOB.

IMPAKTUYECKAS PABOTA Ne 2
Pacuer MHorokanaabHoii CMO co cnenuajan3upoBaHHbIMU MOCTAMHU

Ilens:
— Hay4UThCS OMNPEAEISATh TEXHUYECKUE IMapamMeTpbl U XapaKTEPUCTUKU
pazoMkHyTBIX CMO co cnennanu3upoBaHHBIMU TOCTaMH;
— HAay4UThCS ONPENENSITh SKOHOMHUYECKHE XapaKTEPUCTUKU Pa3OMKHY-
11X CMO c0 crenuanu3upoBaHHBIMU [TOCTAMH;
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— HAYYUTHCSl ONPENCIATh ONTHUMAIBHYIO YHCICHHOCTh CIICIIHAIH3HUPO-
BaHHBIX Pa0OYNX TOCTOB (KaHAJIOB OOCITY)KUBAHHSA).

Teopernueckue cBeIeHUS

Cneyuanuzuposannslmy Ha3bIBAIOTCS TaKUE MOCTHI, HA KOTOPBIX BbI-
TIOJHSIOTCS OJTHOPOTHBIE paOOTHI WIIM PAOOTHI IO 0OCTY)KMBAHUIO U PEMOH-
Ty OTAEIBHBIX arperatoB aBTOMOOMIIS.

OcHoBHBIM oTiuneM pacdera CMO co crienuantn3npoBaHHBIMHA 110~
ctamu ot pacyera CMO ¢ yHHBEpCanbHBIMH IIOCTAMH SIBISICTCS TO, YTO OH
BeAETCA OTHENBHO I KaXKIOro ayeMeHTa. To ecTh HeoOXoammo ompene-
JIUTh OINTHUMAJIBHOC 4YHCIIO IIOCTOB O6CHy)KI/IBaIOIlII/IX Ka)K[[I;IfI DJIECMCHT B
OTIEIBHOCTH. DTO CBS3aHO C TEM, YTO MOCT CHELUATM3UPYeTCs Ha 00Ciy-
KMBaHHU ¥ PEMOHTE KOHKPETHOT'O 3JIEMEHTa, U JIaKe €CJIM OH CBOOO/IeH, OH
HE MOJXXET MPHUHATH aBTOMOOMJIb C 3asBKOM Ha 00CIY)KMBaHHE APYTOTO JJie-
MeHTa (Hanpumep, TOCT TIO PETYIUPOBAHHIO YIJIOB YCTAHOBKH YIIpaBJisie-
MBIX KOJIEC WJIM OKpacoyHasi Kamepa).

Meronuka pacueta CMO co cnenualu3upoBaHHBIMU IOCTaMH HE
oTian4aeTcs oT Meronuku pacdyera CMO ¢ yHHBepcaJIbHBIMH IIOCTaMH,
KpOMe TOr0, 4TO B pacyer BMECTO BenuduH M, A . - 10 BCeM dile-

00

MEHTaM HEOOXOJMMO MOJCTABIATE 3HaueHuss M, ® A 10 KaxaoMy pac-
06

o

CUUTBIBAEMOMY DIIEMEHTY (Hanpumep, IS TpUMEpa, MPUBESICHHOTO B
npakTuyeckod pabore Ne 1 mia mepsoro snementa M, =098 nu

o6 e
)\'3“-1 ’1 = 174)'
Kak u npu pacuere CMO ¢ yHuBepcalbHBIMH MOCTaMH, 3HAaYEHHEM
mapameTpa N HE0OX0IMMO 3a7aBaThCs, HAUMHAS C OJIHOTO.

3aganne

OnpenenuTs C UCIOIB30BAaHIEM TEOPHUH MAacCOBOTO OOCTY>KUBaHHS
ONTUMAIIFHOE KOJHMYECTBO IIOCTOB M XapaKTEPHCTHUKU pabOTHI CTaHINU
TEXHUYECKOTO OOCIy)KMBaHHWS aBTOMOOWIEH CO CIEIHaTH3NPOBAHHBIMH
IIOCTaMH ¥ OTpPaHHYEHUEM Ha JUIHHY Oouepeau (C IMOCTpOoeHUEeM Tpadmuka).
CTOA BwInONTHSIET TATH BHAOB paboT (paboTa mo msaTH diieMeHTaMm). Peskium
paboTel: mecsaty yacoBoit pabounii neHb. CTOA mMeeT OJHMH MOCT OXKHIIA-
HUSL.

IIpu pacdere B KadecTBE MCXOIHBIX JAHHBIX UCIONB30BaTh UCXOA-
HBIE JaHHBIE [IEPBOW MPAKTUIECKON paboTHI.
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KoHnTposbHbIe BONIPOCHI

1. Tlonatme «cmenuamM3upoOBaHHBIN TOCT». OTIMYUS CIEHUATH3HPO-
BaHHBIX ITOCTOB OT YHHBEPCAJIbHBIX.

2. Tlopsmok BeiOopa (pacdera) mapamerpoB CMO co crienuaIin3upo-
BaHHBIMU ITOCTaMH.

3. OrnuuMe METOOUKH pacyeTa XapaKTepUCTHK W ONTUMH3ALUH
CMO co cnenuanu3upoBaHHBIMM IIOCTaMU OT MeToauku pacuera CMO c
YHHUBEPCAJIbHBIMH ITOCTAMH.

IMPAKTUYECKAS PABOTA Ne 3

Pacyer MHorokanajabHoii CMO 3aKkpbIThIX PEMOHTHBIX NPeANPUATHI
(3akpsiToii CMO)

Llens:
— HAYYHUTHCS ONPEHCNATh TEXHUYCCKHE IMapaMeTphl U XapaKTePUCTHKH
3aMKHYTbIX CMO;
— HAYUYUTHCA ONPEAC/IATh DKOHOMHUYECCKUC XAPAKTCPUCTUKHU 3aMKHYTBIX
CMO;
— HAYUYUTHCA ONPCACTIATL ONTUMAIBHYIO YHUCICHHOCTDH pa60q1/1x IIOCTOB
(xaHas0B O00CITY)KMBaHU) 3aMKHYTEIX CMO.

Teoperuueckue cBeeHUs

Hapsimy ¢ OTKpBITBIMH CHCTEMaMH, IPUMEPOM KOTOPOIl SIBISIOTCS
pacCMOTpPEHHBIE B MPEABLIYIINX MpakTHieckux padorax CMO, B mpakTuke
HNMEIOTCSI TaK Ha3bIBAEMBIC 3aKPBIThIE PEMOHTHBIC MPEIIPHUATHS, T.€. pe-
MOHTHBIE MacTepcKue (30HBI WM MOCTHI TeXHUYECKOro OOCIy)KMBaHUS W
Texyliero peMoHTa) Ha TEPPUTOPHH KaKOTO-IHOO aBTOMOOMIIBHOTO 00be-
JUHEHUS.

OTIUYNTENFHOW YepTON yKa3aHHBIX PEMOHTHBIX MAaCTEPCKHUX SBIIS-
€Tcs TO, 9TO OHHM HE IPUHUMAIOT MTOCTOPOHHHUE 3asBKH, a OOCITYy)XKHBAIOT
TOJIBKO TOJBMKHOHM COCTaB JaHHOTO mpenanpusatus. [Ipu sTom nmpuObIBIIas
3asBKa (aBTOMOOWIIP) HE MOKHJAeT OuYepely IO TeX MOop, IMoKa He OyaeT
oOciyxeHa.

Jlo cux mop MBI paccMaTpUBAIIM TOJIBKO TaKHe CHCTEMBI MacCOBOTO
00CIy)KUBaHUs, JJIsl KOTOPBIX HHTEHCHBHOCTH A BXOJISIILIETO MOTOKA 3asIBOK
HE 3aBUCHUT OT COCTOSIHHMS CUCTEMBI. B 3TOM ciydae UCTOUHUK 3asIBOK SIBIIS-
eTcd BHEMHUM o oTHoueHHto Kk CMO u reHepupyeT HEOTrpaHUYEHHBIN
MOTOK TpeOoBaHMH. PaccMOTpUM cHCTEMBI MAacCOBOTO OOCITYKMBAHHMS, JUIS
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KOTOPBIX A 3aBUCHT OT COCTOSIHUSI CUCTEMBI, IIPH Y€M HCTOYHUK TpeOoBa-
HUH SBJISICTCS BHYTPEHHUM M T'€HEPUPYET OrpaHUYCHHBIH MTOTOK 3asBOK.

Hanpuwmep, oOciyxuBaeTcs aBTOMOOMIBHEIHN TapK, cocTosnmmid n3 N
MammH, Ha N moctax (N > n), mpuyeM HOCTHI SBISIOTCS YHUBEPCAIHHBIMHI,
Kbl aBTOMOOWIb OOCITY>)KHBAeTCA TOJNBKO Ha OJHOM MOCTY. 3/1eCh aB-
TOMOOWIIN SIBJISIFOTCS MCTOYHHKAMH TpeOoBaHMI (3asBOK Ha OOCIYXHBa-
HHE), a TIOCTHI - 00CTYXHBAOIUMI KaHaiaMu. HencrpaBHEI aBTOMOOHIIE
mocse oOCITyKHBAHUS UCIIONB3yeTCsA 110 CBOEMY NPSIMOMY HAa3HAYCHUIO U
CTaHOBUTCS MOTEHIMAJIbHBIM MCTOYHUKOM BO3HHKHOBEHUS TPEeOOBaHUI Ha
obcyxuBanue. O4eBUIHO, YTO HHTEHCUBHOCTD A 3aBHCHT OT TOTO, CKOJIb-
KO aBTOMOOWMIIEH B MaHHBIH MOMEHT Haxoautcs B dkcruryarara (N — K) u
CKOJIbKO aBTOMOOMIIEH 00CIYKHMBAETCsl MM CTOUT B OUEpEnH, 0XKKUAas 00-
ciyxuBanust (K).

B paccmarpuBaeMoll MOJIelIM €MKOCTh MCTOYHHMKA TPEeOOBaHUI cie-
JyeT CYMTaTh OIPAaHMYCHHOMW. BXOmsIuii MOTOK TpeOOBaHUN HCXOAMT U3
OrpaHUYCHHOTO YHCciia dKCIuTyaTupyeMbix aBTomooumneit (N — K), kotopeie B
CITyJaiiHbIe MOMEHTHI BPEMECHHU OTKA3bIBAIOT M TPEOYIOT 00CITY KUBaHHSI.

Ipu 3ToM Kax bl aBromobmb u3 (N — K) HaxomuTes B 9KcIuTyaTa-
LINH, ¥ TEHEPUPYET MOTOK TPEOOBAHUH C ONpPECICHHON MHTCHCUBHOCTBIO
HE3aBHCUMO OT APYrHX 00BeKTOB. TpeOoBaHME, TOCTYIIUBIICE B CHCTEMY B
MOMEHT, KOrJia CBOOOJICH XOTsI Obl OJIMH KaHajl, HEeMEJUIEHHO MJET Ha 00-
cinyxxuBanue. Eciu TpeGoBaHMe 3aCTaeT BCE KaHAIBI 3aHATBIMH OOCITYXKH-
BaHMEM JIPYTUX TpeOOBaHU, TO OHO HE MOKUAAET CUCTEMY, & CTAHOBUTCS B
o4epeaib U XKICT, MOKa OJIMH U3 KaHAJIOB HE CTAHET CBO6OI[HI)IM.

Takum o6paszom, B 3amkHyTOH CMO BXOASIIUNA MOTOK TpeOOBaHMIA
(bopMupyeTCst U3 BHIXOISIIETO.

Texnuueckue napamemput u xapakmepucmuxu CMO

ITapameTtpsol 3akpriToit CMO omnpenensoTcss aHaJIOIrMYHO MapameT-
pam pa3oMkHyToil CMO B 3aBUCHMOCTH OT BHJIa IOCTOB.

Takum 00pa3oM, NCXOJHBIMHU JTAHHBIMH JUISl pacuera SBISIOTCS: KO-
IMYeCTBO KaHaioB (N), cpeqHee BpeMsi OOCITYKHMBAHHUS 3asBKH B KaHale
( th ), HHTEHCHUBHOCTB MIOTOKA 3asBOK (A) — CpellHee KONUYECTBO 3asBOK,

noctynatomux B CMO B eanHHUIYy BpeMEHH, a TaK)Ke KOJNIECTBO aBTOMO-
6uteit, sxcmryatupyembix ATIT (N).

B xauectBe xapakTepuCTHK 3aKPBITEHIX CMO 0OBIYHO MCTIOTB3YIOTCS
CIIEAYIOIINE BETUUUHBI:
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Py — BepOATHOCTH K — TO COCTOSTHUS:

Nlo*
—= _.p, 1<k
p o) KHN-Kk} '’ ="
K Nla*
nkn " (N -k )

rae K — 9rcio 3as1BOK, HAXOUIMINXCS B OYEPEIH HITH Ha OOCIY)KHBAaHHUH; O —
IUIOTHOCTH TIpoliecca; Py — BEPOSTHOCTH TOTO, YTO BCE KaHAJIbI 00CITyKUBa-
HUS CBOOOIHBI (HAXOATCS B COCTOSIHUU MPOCTOS).

Benmunna Py moka3bIBaeT, KaKyko 9acTh OoT o0mero Bpemenn pabotst CMO
BCE €¢ KaHajbl CBOOOJTHBI M ONpPENEISCTCS W3 YCIOBHS HOPMHPOBAHHUS

i P, =1 TOJIYHYEHHBIX PE3yIbTATOB;
k=0

Py« — BEpOATHOCTH OTKa3a B 00CmyxuBaHUU. OYEBUAHO, UTO AT 3aMK-
HyTOo CMO BeposSTHOCTH OTKa3a B 00CITy>)KuBaHNH paBHa 0, a BEPOSITHOCTH
00CITyXKMBaHHS WM OTHOCHUTEIbHAS MPOITyCKHAs CIIOCOOHOCTD (Py,;;) paBHA
1

Qa5 — aOCONIOTHASL MPOIMYCKHAs CIIOCOOHOCTH (CpemHee KOMMYECTBO 3asi-
BOK, 00CITy)KHBAaEMBIX B €IMHUILY BPEMCHH):

Qa6c = )\‘ ’
Q.ae — MAKCHMAJIBHO BO3MOJKHAS MPOIyCKHast criocooHocTh CMO:
QMal«: =M n,

MI[S] — cpenHee 4ncio 3asBOK B ouepean (Cpe/Hsis UIMHA OUepe/in):
N .
M[S]=> (k—n)-R:
k=n
M[y] — cpeanee yucio cBOOOIHBIX KaHAIOB!
n-1 .
M[y]=> (n—k) R
k=0

M[K] — cpennee uunciio 3asBOK Ha 00CIykMBaHUHU (B KaHAJIAX), WK CPEJI-
HEE YUCJI0 3aHATBIX KAHAJIOB:
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M[K]=n-M[y];
Kapocr — KO3 (QULHMEHT MPOCTOS KAHAJIOB!
_ MIy] :
npoct n

Ksansr — K09 QUIIMEHT 3aHATOCTH KaHAJIOB!

_MIK],

3aHAT
n

k - CpeIHee YHCIIO 3aBOK B CMO, t.e. Ha 06CJ‘Iy>KI/IBaHI/II/I M B OYCpCIH.
k =M[K]+M[S];

Bupoer — K0I(POHUIMEHT NPOCTOS 0OCTYKMBAEMOTO 00BEKTa (MALIMHBI) B
odepeu:

top.osun — CPEIIHEE BpEMsI IPEOBIBAHMS 3aBKU B ouepenu (CpesHee BpeMs
OXKHMIAHHS 00CITy)KUBaHUS):

1 l_BSBHﬁT 1 :
tc OKHUIL =" |7
> AL B ) M

teym — cpenHee BpeMs npeObiBanus 3asBku B CMO, T.e. B ouepenu U Ha
00CITyKMBaHHH:

cym tcpmmﬂ + Mtoﬁcn )



34
Onmumu3auuﬂ uuciua oﬁcﬂyofcuealomux nocmoe

O6o06mennas ¢opmyia Ul pemIeHUs 3aKpBITOH 3amadu, T. €. I
MHorokaHanbHOW CMO 3aKpBITEIX PEMOHTHBIX MPEIIPUATHNA, UIMEET BUI:

CO :tcyM. M[S]'Cnp.a + M[’Y]'CHP+n'C3H’

rae Cppa — CTOMMOCTB IIPOCTOS OJHOIO aBTOMOOMIIS B TEUEHHE €IUHHIbI
BpeMmeHnH; Cpp — 3aTpaThl, CBA3aHHbBIE C TPOCTOEM OJHOIO KaHalla B TEUCHUE
enUHUIIBI BpeMeHHU; Csp — pacXoJl CPEICTB Ha BBIIIATY 3apILIAThl padovuM
IOCTOB.

Ipumep. Wccnenyem (QyHKUIMOHUpOBaHHE aBTOTPAHCIIOPTHOTO
npeanpusitus (ATIT). Tpebyercst onpeneauTh YKCIOBBIE XapaKTEPUCTHKU
¢yaxkunonnpoBanus ATIL, u ompeenuTh ONTHMAaIbHOE KOJMYECTBO IIO-
CTOB, IIPX KOTOPOM ero paboTa OyAeT AaBaTh HAMOOIBIINI SKOHOMUIECKUN
3¢ dexT.

WcxomHBIMH TAaHHBIME JJIS pacyeTa SIBILTIOTCS: KOJIMIECTBO KaHAIOB
(n), cpenHee Bpemsi OOCITy)KHMBaHUS 3asBKH B KaHale (Mtum)’ HHTCHCHB-

HOCTh IIOTOKa 3asBOK (A), Tak KaK paccMaTrpuBaeMas MOJAENb 00CITyKHBa-
HUS MAIIMHHOTO TapKa IpeACTaBIseT co00H MOJeNb 3aMKHYTOH CHCTEMBI
MAaccoBOTO OOCITyKMBaHHUS, TO JJIs pacyeTa HaM Takke HEOOXOAMMO 3HATh
KOIMYECTBO aBToMobmiei, sxcruryatupyembix ATIT (N). 3Hadenunem mapa-
MeTpa N OyaeM 3a1aBaThCsl.

s ompeneneHust UCXOAHBIX TAHHBIX HaM HEOOXOIMMBI CTaTHCTH-
YecKHe JaHHbIE O KOJHMYECTBE 3ae37l0B aBToMoOmiel. s mpumepa Boc-
TIOJIb3YeMCsl TaHHBIMH, TIPUBEJCHHBIMH B IIpUMEpE Ul NPAaKTHYECKOH pa-
601e1 Ne 1 ipu pacdete oTkpeiToit CMO.

IIprmem, gro paboume moctel paccuntbiBaeMoro ATII yHUBepcab-
HBIE M Ha HUX BBINOJHSIOT OOCITYy)KHBaHHE M PEMOHT 5 sneMeHToB. Mcxons
M3 MMEIOIIMXCA IAHHBIX MbI onpeensim M, Aobu:

M, =135\, =7.39

To6en

Heo0xonnMo0 OTMETHTB, 9TO B KA4E€CTBE AIIEMEHTOB OOCTYKMBaHUS
MOTYT  BBICTYHmatb pasnmudsle Buasl 1O, TP w  mmaHoBo-
MIpeayNnpeauTebHOT0 peMoHTa. Hanmpumep, Ha mpeanpuartuu nmeercs 29
aBTOMOOWMJIEH, CO CpPEeHUM CpeaHecyTOuHBIM mpoderoM (L) 200 xm, me-
puoanuHocThio mpoBeaeHus TO-1 5000 kM, NepUOIUYHOCTBIO IPOBEACHUS
TO-2 15000 xM u 3amaHHON MPOTrpPaMMON IIAHOBO-NPEAYNPEAUTENLHOTO
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pemonTa mrepuonnaHocThi0 67000 kM. Mcxoas U3 3TOT0 MOYKHO HMOJYYIHTH
nucxonHy mHpopMarmo A pacdera 3akpeitoir CMO. s 3Toro ompene-
JUM TIEPUOTUIHOCTE 3ae3/1a KakIoro aBToMoomns (B ausax): Ha TO-1 — 25
nuert, Ha TO-2 — 75 nueii, na IITIP — 335 gueii. COOTBETCTBEHHO €)KEIHEB-
Hasi MHTEHCHUBHOCTH 3ae310B cocraBuT: Ha TO-1 — 1,16 aBTomMoOuUiel, Ha
TO-2 - 0,39 aBromo0miteit, Ha IIIIP — 0,09 aBromoOmieii. Mcxons us 3Toro,
MOJXKHO OIpPEIENIUTh YAaCOBYI0 HHTCHCHBHOCTH 3ae€3]I0B, a, 3Has CpCIHEE
BpeMmst 00cyxuBanus apTomobuieit Ha TO-1, 2 u [1I1P nomygaem BO3MOX-
HOCTb OIICHUTH ONTUMAaIbHOE KonmuuecTBo rnoctoB TO-1,2 u ITITP.

B cayuae ecnu paboune moctel Ha ATII OyayT mpHHATH CHICNUAIIH-
3MPOBAHHBIMH, MOPSAMOK pacyera M, , A aHAJIOTHYEH, MPEACTABIEHHOMY

06cn

B IIpaKTH4ecKoi padbore Ne 2.
Pacnipenenenue crareil 3atpar mpu paboTe MOCTOB MPEICTABICHO B
tabn. 3.1.

Tabmuma 3.1
Pacnpenenenue crareit 3aTpar
Cratbs 3aTpar 3naveHue, pyo.
Cipa 70
Crp 30
G 35

B pacy€Tax BMECTO BCIMYUHBI Mt ) 6yI[eM HUCIIOJIb30BaTh MHTCH-

CHBHOCTBH O6CJ'Iy)KI/IBaHI/I$[ 3asBOK:

1 MPUBCJACHHYIO INIOTHOCTD IIpoLecca:

p 074

A_739 gqe

Tenepb MOXKHO HENOCPEACTBEHHO NPUCTYIUTh K PELIEHUIO MOCTaB-
JICHHOH 3a/aud, T.€. ONpEIeIeHUI0O OCHOBHBIX XapakTtepuctuk CMO u om-
TUMM3AIUH KOJIMYECTBA 00CITYKHBAIOIIUX ITOCTOB.
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TlosicHUM NOPSAAOK BBIYMCIEHUS BEPOSTHOCTEH COCTOSIHUI U OCHOB-
HBIX XapakTepucTHK CMO 3aKpBITBIX PEMOHTHBIX NPEANPUATHH C YHUBEP-
CaNBHBIMU TIOCTaMu Tpu N = 1.

OmnpenenuM BEPOSITHOCTH COCTOSHHUN CHCTEMBL. B CBsI3M ¢ TeM, 4TO
YHCIIO 3asBOK B OUepean U Ha obcmyxuBanuu (K) yIOBIETBOPSET YCIOBHIO
n<k <N, TO BEpOSATHOCTU COCTOSIHHI CHCTEMBI OyI€M OINIPENEISITh BCETAA
o opmyie:

Nta* :
P - . P il
“ (N k) °
2019,95" - 2919957
= 7FY . p =28855-P,’ P,=———""-__.P =80390,03- P
P (29-1) Pt (29-2p °
1.9.95° 19,95*
= 29995 b _2150678L56-P,’ P, = w020 __.p - 5567087389-F,’
113t (29-3) 1414 (29-4) °
1.9 95° °
p = 2%995 b _1380.10%.p B =099 b _3319.00.p)
1157.(29-5) ° 117 (29-6) °
1.9.957 19,95°
= 2H995 b _7505.10%.p, p=— 22995 b 663.0% P,
117 (29-7) 11°"-(20-8)
2919,95° 2919,95"

9=

-P, =3,474.10%- P Po= -P, =6,913.10%- P’

11%1.(29-9) ° 1111 (29-10) °
299,95 291.9,95%
_EEOIY . p 21307-10% P Py=—o
BT (29-11) 211t (29-12)

291.9,95 : 291.9,95"

Fis = 1= (20 -13) =3959-10% By P = g (29-14) °
291.9,95° w o 291.9,95%°
11%%.(29-15) ° R =9408207-R" Py =y pme (29-16) °

299,95 ® o 2919,95"°
YT (9-17) R =L895107-Ry " P =y (29-18) °
291.9,95% : 291.9,95%

‘P, =2,341-10% P’
‘P, =6,303.10% . P,’
15

-P, =1,310-10% - P’

‘P, =2,024-10 - P,

= _.P,=221510%.P,’ Ppy=— _220410“5P'
¥t (29-19) ° ¢ P10t (29— 2o)|
299,95 : 201.9,95%
= LE9Y  _p 1974107 P P,=— 2 _.p —1571.10% P,
212t (29-21y ° ¢ R nPt.(29-22) °
291.9,95% : 2919,95%

-P,=1,094.10-P," P,

24 —

e =9 p _6,53310% P,
BT N1FT (29-23) ° 112t .(29-24) °

2919,95% : 291.9,95%

Py = P, =3,250-10% P, Py=—po o
#2115t (29-25) ° o TE T 1% T (29-26) °
299,957 — 299,95
P, =3,86110" P, Py= e
117 (29-27) ° ° 111 (29- 28)'

P, =1,294-10°- P !

), = =7,684.10% P,

28 =
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291-9,95%

_ P — 10%°.p -
Py =057 (5525 o201 P, =7,645-10% - P,

BCpOHTHOCTL Pl TIIOKa3bIBA€T BEPOATHOCTH HAXOXIACHUA OOHOTO aB-
TOMOOHIISI (I/I3 BCCro KOJ'II/I'-ICCTBB.) B o4€pe€au Win Ha O6CJ'Iy)KI/IBaHI/II/I, BEPO-
SITHOCTh P2 TOKa3bIBA€T BCPOATHOCTH HAXOXKIACHHUSA IBYX aBTOMOOUIIEH B
oyepeau Uin Ha 06CJ'Iy)KI/IBaHI/II/I UT. O

N
YuursiBasi, 4To ZPk —1] ¥ HCIOIIL3ys Pe3ylIbTaThl pacueTa Py, BbI-
k=0
yucnum Py:

N
> P, =28855-P, +80390,03- P, +....+7,645-10% - P, =1
k=0

OTKyJa BEPOATHOCTD IOJHOTO MPOCTOSA OJHOTO MMECIOMICTOCA ITOCTa O6Cﬂy-
KUBaHUA

P,=1,182-10".

Ucxons u3 atoro:
P, =3,413-10%; P, =9,509-10°°; P, =2,554-10%°; P, =6,609-10°";
P, =1,644-10; P, =3,926-10"°; P, =8,984-10*; P, =1,966-10™;
P, =4,109-10%; P, =8,177-10%"; P, =1,546-10*; P, =2,769-10%;
P, =4,683-10%; P, =7,456-10%; P, =1,113-10%; P, =1,55-10%;
P, =2,005-10%; P, =2,394-10"; P, =2,620-10"; P,, =2,607-10";
P, =2,335-10"; P,, =1,858-10"; P,, =1,294.10°; P,, =7,728-10°;
P, =3,846-10°; P,, =0,000153; P,, =0,00456; P,, =0,0908; P,, =0,904.

BrrancisieM aOCONIOTHYIO HPOIYCKHYIO CIIOCOOHOCTH CTaHIUM 3a
4yac paboTHI, aBT.:

Q. =A=7,39.

Brruuciasiem MaxkcuMaibHO BO3MOXXHYIO HPOITYCKHYIO CIIOCOOHOCTH
CTaHIIMU 3a 4yacC paGOTLI, aBT..

QMakc =p- n, QMaKc :0174120,74

OnpeﬂenﬂeM MaTEeMaTHYCCKOE OKMIAHMUE JUIMHBI OUepeau, aBT..
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MIS] :i(k—n). P, » M[S]=27,899.

OmnpenensieM CpeHee YUCIO KaHAJIOB, TPOCTAUBAIOIINX M3-32 OTCYT-
CTBHS pabOTHI:

ME=S (k) B+ MIy]=1167-10%.

k=0
Beruncisem MaTeMaTnieckoe 0)KUAaHHe YMCIia 3aHAThIX KaHAJIOB:
M[K]=n-M[y], M[K]=1-1167-10% ~1.
Beruncnsem koahuimeHT npocTosi KaHaJIOB:

_MI ,  116746-10%

npocr
n

=1,16746-10"-

npocT

Brrauciasem KOB(I)q)I/II_lI/ICHT 3aHATOCTH KaHaAJIOB:

_MIK], _1

3aHAT 3aHAT 1

n

Omnpenensiem cpeanee yucio 3asBok B CMO:
k =M[K]+M[S], k =1+27,889=28,899.

OmnpenensieM KO3(pOUIMEHT MPOCTOS OOCITYyKHBaeMOro O0BEKTa B
ouepeu:

M[s] 27,899

Bnpocr = ! ﬁnpom - 29

=0,962-
N

Brrauciasem KOBq)q)I/IHI/IeHT HCIIOJIb30BaHUS O0BEKTOB:

28899 _ 0,00346-

k
ﬁxanm :1_N, B'}'AHS{T :1_
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OmnpenensieM cpenHee BpeMs OKHIAHIS B OYepean aBTOMOOMIEM, He
TTOJTYYMBIIUM OTKAa3, Jac.:

tcmfll_ﬁw—l'tmm 1 (1-000346)_ 1 . oo,
> AU B po ° 7,39 | 000346 ) 074

OmnpenensieM cpenHee BpeMs NpeOBIBAHUS aBTOMOOWIIS B CHCTEME,
gac.:

o = tpomm+ M+ L, =37,5638+1,35=38,91.

cyM Cp.OIKHL
OCHOBHBIC YHCIIOBBIE XapaKTepuCTHUKN QyHKIuoHupoBarms ATII

npu N = 1 onpenenensl. B ganpHeiinieM s noctpoeHus rpaduka ONTUMHE-
3alK HaM MOTpeOYIOTCs CyMMapHbIe 3HAYECHUsI 3aTpat, pyo.:

CO :tcyM ' M [S] Cnp.a + M [Y]CHP +n- C3H’
C, =38,91-27,899-70+1,167-10-30+1-35= 76025,36.

[TponomKuM BBIMUCIICHHS TIPH N = 2,

OnpenenyiM BEPOSTHOCTH COCTOSIHUN CUCTEMBI. B CBsi3u ¢ TeM, 4TO
YKCIIO 3a51BOK B Oo4epeau U Ha obciyxuBanuu (K) ¢ Hauana yoBIeTBOPSIET
yemoBuio 1 < K < n, a morom N < k < N, To BepOATHOCTH COCTOSTHHI CUCTe-
MBI OyZIeM OTIPEeNeNATh:

k
o hopmyie P = Nto - P, OTPEACINM BEPOATHOCTH
KN kY
291.9,95
P, = Wz 1) P, = 288,55 P,
Nla
amno opmyne p - V% - P, OCTaJIbHBIC BEPOATHOCTH
< (N - k)'
1. 2 1. 3
PZ—% P, =40195,02-P,’ &—% P, =5399195,39 - P,’
2272.(29-2) ° 22%2.(29-3) °
1. 4 . " 5
, :%.a =6983859237-P," P, = 2592& P, =86861749258- P’
21242 .(29—-4) 2252.(29-5) °
291.9,95° 2919,957

=2 p_103710°-P P=——— "2 _.p =1187.10°-P,’
¢ 22%2.(29-6) ° T2 (29-7) °
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291.9,95°

- mP =1,299-10 -P, ) = mp =1,357-10° P, ’
0= 5557 (a9 10y 212092' 9(231010)' P,=13510%.P' P, = T eIy 212192' 9(2;’“11) P, =1,276.10% . P,
2 :#221212)! P, =1,143.10% P’ P, :#231—313)' P, =9,666-10% - P,’
14:%-& =7,694-10%.P," P, = % P, =5,742-10% - P,
16:%?0:3,399-10”&; ), = % P, =2587-10%.p,
wz%ﬂ =1544-10% P, P, = % P, =8,45.10% -,
20:%.%:4,2.10”4&? P, = % P, =1,882-10 - P’
22:%& =74910%.P, P, = % P, =2,609-10“ P,
P, =#§§2ﬁ24) P, =7,788-10° P, P, —72'222592' 9(2225 7 P P, =1,937-10 . P,
262%430 ~3855.10%-P, P, —#‘332727) P, =5754.10°. P,
Py :% P, =5,725-10°-P,’ P,y —% P, =2,848-10° . P,
Yuuteias, 4To ipk _1 M HUCHONB3Ysl pE3yabTaThl pacuera Py, Bbl-
k=0
quciaum Py!

ZP =288,55- P, +40195,02- P, +....+2,848-10° - P,

k=0

_1,

OTKyda BEPOATHOCTH IOJHOTO IIPOCTOA OJJHOTO MMECIOMIETOCH ITOCTa O6CHy-

JKUBaHUA

Wcxons u3 aToro:
PZ

P, =8,286-10°;

P,=2,872-10.

=1,154-10%; P, =1,55-10";

P, =2,494-10*%; P, =2,978-10%; P, =3,408-10%"; P, =3,73-10°%;
P, =3,897-10%; P, =3,877-10%; P, =3,655.10%; P, =3,282-107;

P, =2-10%;
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P, =2,776-10%; P, =2,21.10%; P, =1,649-10%; P, =1,148-10";
P, =7,428-10"; P, =4,434.10"°; P, =2,427-10"; P, =1,207-10";
P, =5,406-10™; P,, =2,151.10°; P,, =7,492.10°%; P,, = 2,236-10°;
P,; =5,563-10°; P,, =0,0011; P,, =0,0165; P,, =0,164; P,, =0,818.

BeruncnsgeM aOCONIOTHYIO NMPOMYCKHYIO CIIOCOOHOCTH CTaHIMU 32
yac paboThI, aBT.:

Q. =A=7.39.

BrruuciiseM MakCHMajabHO BO3MOXKHYIO MPOMYCKHYHO CIIOCOOHOCTH
CTaHIIMH 32 9ac paboTEhI, aBT.:

QMaKC = Pl -n, QMaKC = 0174 2 = 1148 .

Onpeﬂem{eM MaTE€MaTHYCCKOE OKMIAHUE JUIMHBI OUCPEIU, aBT..
29
M[S]=3 (k—n)- P, » M[S]=26,799.
=

OrmpezernsieM cpeHee YHCIIO KaHAIOB, IPOCTAHBAIOIINX H3-3a OTCYT-
CTBUS pabOTHI:

n-1
M[y]=> (n—k)-P,» M[y]=8239-10"".
k=0

Brruucisiem MaTeMaTH4eCKOE OXKHAAHNE YHCIIA 3aHATHIX KaHAJIOB:
M[K]=n-M[y]. M[K]=2-8,239-10 ~ 2.
Beruuncisiem Ko3QUIHEHT MPOCTOST KaHAJIOB!

MIv] |,  8239-10%

npoct
n p

=4,119-10*-

npocr

Brrancisem k03¢ GUIMEHT 3aHATOCTH KaHAJIOB!
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_MIK] _2_
3aHSAT 3aHAT 2

n

OmnpenemnsieMm cpenaee ancio 3as8ok B CMO:
k =M[K]+M[S]. k =2+26,799 = 28,799.

OmnpenensieM Ko3(pHUIHEHT NPOCTOS OOCITYy)KHBaeMOTO0 OOBEKTa B
ouepeu:

M[s]

N

26,799
ﬁnpocT - 29

Bupocr = = 0’924

Beruncisem koo duipeHT ucrnoabp30BaHus 00bEKTOB!

k 28,799
—1-— -1-=2
BZB_HS{T N Bf{aHﬂT 29

=0,007-

OmnpezernsieM cpenHee BpeMs OKHIAHKSI B OYSpEIr aBTOMOOUIIEM, HE
MNOJIyYHBIIUM OTKa3, 4ac.:

t, M:L LB |1, :L 1-0007) 1 _ g4y
P AN B ) BT 7,39 { 0,007 ) 148

OnpezensieM cpenHee BpeMsi MPeObIBAHUS aBTOMOOHIIST B CHCTEME,
Jac.:

t, =t +M

CyM  Cp.OJKHI

1o, Loy =18,041+1,35=19,391.

cyM

OCHOBHBIE YHCJIOBBIE XapakTepUCTHKH (QyHKIHoHupoBaHus ATII
npu N = 2 onpeneneHsl. B ganpHeinieM 11 mocTpoeHus rpaduka ONTHMH-
3aIM HaM MOTpeOYIOTCsS CyMMapHbIe 3HaYEeHUs 3aTpat, pyo.:

CO :tcyM ' M [S] Cnp.a + M [Y]CHP +n- C3H !
C, =19,391-26,799-70+8,239-107° - 30+ 2- 35 = 36439,65 -
IIopsinok BeIYMCIIEHUS BEPOSATHOCTEH COCTOSIHUN U OCHOBHBIX Xapak-

tepucTUK CMO 3aKpBITEIX PEMOHTHBIX HPEATPUSITHN C YHUBEPCATbHBIMU
MOCTaMH IIpK N = 3, 4 U T. A. aHAJIOTHYEH TPEJICTABICHHOMY BBIIIE.
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3aganune

ABTOTpaHCIIOPTHOE TIPENUPHUATHE UMeeT B cBoeM coctaBe N aBTo-
MoOuneit. CpeHeCcyTOUHBIH mpober aBTOMOOmIeH cocTaBisieT L kumomer-
pos. IlepromndHOCTs TPOBENEHHS] TEXHWYECKOTO oOcmyxkuBanus Nel co-
craisieT 3000 kM, Texamdeckoro obcmyxkuBaHus Ne2 — 9000 kM. IMoctsr
quist BeiostHeHust TO — 1,2 sBIsiroTCsl YyHUBEPCAIBHBIMA. ABTOMOOHIH pa-
6otatot 280 nHeii B rogy. Cpennee BpeMst 00CITy)KMBaHHs aBTOMOOWIISI IPU
TO-1 cocramsier M ,amnpu TO-2 M

T0-1t,5,, T0-2t,5,,"

OnpenenuTs ONTUMAIBHOE KOJMYECTBO IOCTOB AN NPOBEICHUSA
TEXHHYECKOTO OOCITY>KUBaHUS M XapaKTEPUCTHKU PabOTHI aBTOTPAHCIIOPT-
HOTO MPENPHUATHSI (C TOCTPOSHHEM rpaduKa).

IIpu pacuere skoHOMHYeCKHX XapakTepucTuk CMO ydecTh, uyTO
CTOMMOCTB TIPOCTOSI OJHOTO aBTOMOOWIISI B TEUCHHE EAWHHIBI BPEMEHHU

COCTaBJIAACT — Cnpa 5 py6, 3aTpaThl, CBA3aHHBIC C IIPOCTOCM OJHOI'O KaHaJia

B TeueHue eAuHuIbl BpeMeHu — C,,, py0O.; pacXon CpeACTB Ha BBILIATY

P>
3apIuiaTel paboYMM MOCTOB 32 eauHULy Bpemenu — C,, , pyo.

JlononHuTETHHBIE UCXOAHBIE TaHHBIE [T pacueTa BIOpaTh mo Tabi.

3.2.
Tabmuna 3.2
Tabnua BapraHTOB 3a1aHUI
MTO—lt ser M TO-2t,,.," 0
Bapuant | N | L, km oder Cﬂpﬂ} PY0-| C s py6. | Cyy» DYO
qgac qgac

1 2 3 4 5 6 7 8

1 12 472 0,96 1,85 120 48 66
2 14 484 1,12 2,16 155 62 85
3 15 490 1,20 2,31 160 64 88
4 17 502 1,36 2,62 210 84 116
5 25 553 2,04 3,93 250 100 138
6 19 514 1,52 2,93 180 72 99
7 22 532 1,76 3,39 165 66 91
8 24 544 1,92 3,70 230 92 127
9 13 583 2,44 4,70 280 112 154
10 24 544 1,92 3,70 115 46 63
11 25 400 1,19 3,00 145 58 80
12 23 420 1,25 3,15 190 76 105
13 26 330 0,98 2,48 250 100 138
14 15 370 1,10 2,78 280 112 154
15 17 290 0,57 1,43 270 108 149
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[ponomkerne Tadnuirs: 3.2

1 2 3 4 5 6 7 8

16 22 | 280 0,54 1,35 150 60 83
17 18 | 270 0,80 2,03 193 77 106
18 19 | 360 1,07 2,70 199 80 109
19 20 | 240 0,71 1,80 262 105 144
20 28 | 280 0,83 2,10 312 125 172
21 24 | 368 1,43 191 224 90 123
22 26 | 444 1,51 2,01 206 82 113
23 14 | 534 1,70 2,28 287 115 158
24 16 | 544 1,51 2,01 349 140 192
25 19 | 482 1,55 2,06 143 57 79
26 15 | 510 1,78 2,38 181 72 100
27 17 | 607 1,05 1,40 237 95 130
28 17 | 483 1,13 1,51 312 125 172
29 21 | 378 1,23 1,64 349 140 192
30 28 | 406 1,47 1,96 336 134 185

KoHnTpoJsbHbIe BOpockl

1. Otanums 3aKpBITHIX CHCTEM MAacCOBOTO OOCIY)KHBaHHS OT OTKpPBI-
TBIX CUCTEM.

2. TIlapamerps! 3akpeiTeix CMO: HHTEHCHBHOCTB ITOTOKA 3asBOK, MH-
TEHCHBHOCTH OOCITYKUBaHHS, KOJINYECTBO MTOCTOB OXKHUIAHUS.

3. BepostHocTHele XapakTepuctuk CMO: BEpOsSTHOCTb IMPOCTOS
CMO, BeposITHOCTB, uTO OyAeT 3aHATO K KaHAIOB OOCITY)XKHBAHHS, BEPOST-
HOCTB OTKa3a B 00CITYKHBaHWHU, BEPOATHOCTh OOCTYKUBAHUS.

4. Ab6contoTHele Xapaktepuctuk CMO: aOcostoTHasi HpOITyCKHas
CHOCOOHOCTh, MaKCHMallbHAasl TPOIYCKHAs CIIOCOOHOCTh, CpPEeNHsS IJTHMHA
ouepenu, CpelHee YHMCIIO 3aHATHIX KaHAJIOB, CpPEIHEe YHCIO CBOOOIHBIX
KaHaJIOB, CPEJHEee BPeMs OXKHJIaHUS OOCITY)XHMBaHUS, CpeHee BpeMs Ipe-
Ob1Banus 3asBku B CMO.

5. Oxonommueckue xapakrepuctiuku CMO.

6. Onrumuzanys 9ucia o0CITy>KUBAIOIINX KaHAJIOB.

MNPAKTUYECKAS PABOTA Ne 4
OnTuMu3anus HOMEHKJIATYPHI 3alIaCHBIX YacTeil
Ilens:

— H3YUYCHHNEC HOMCHKIIATYPHI 3allaCHbIX I'IEICTGI\/'I, BXOJAAIIUX B I'PYHIIBI A, B,
G
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— Hay4WUTbC ONPEACNATh €AMHBIM CTOMMOCTHOM W OTHOCHUTEIbHBIN
CTOMMOCTHBIN MOKa3aTeIN IJIs KaXKIOH 3aIlacHOM 4acTH,

— HAYYHUTHCS ONPEHCTATh HOMEHKIIATYPY 3allaCHBIX YacTeH, BXOMIAIINX B
rpymmsl 4, B, C aHAIATHYECKAM METOIOM.

Teopernueckue cBeeHUs

XpaHUTb BCE BBIIYCKAaEMbIC B KaUeCTBE 3allaCHBIX YacTed JeTanu y
munepa, u tem 6osee Ha ATII (CTO), He pannoHaJIBHO. DTO NPUBEIET K
3HAYUTEIbHOMY YBEJIHMUEHHIO 3allacoB, POCTY CKJIAJCKUX IUIOIaAeH u, ca-
MO€ TJIaBHOE, K HEA(P(PEKTUBHOMY HCIIOJIb30BAHHIO 3aMacoB — OOJbIIAs UX
YacTh OCTaHETCS JieKaTh ‘“‘MepTBbIM Tpy3om”. C Jpyroil CTOpOHBI, MO-
CKOJIBKY OTKa3bl JIeTaJeld HOCAT CIy4aiHbIH XapakTep, TO TEOPETHYECKH B
M000% MOMEHT MOXKET ITOHAIOONTHCS JII00ast U3 3aMacHBIX YaCTeH.

Ion nomenxniamypoil 3anacuvix uacmeli TTIOHUMACTCS NEPEUCHb Ha-
MMCHOBAaHHUH 3JIEMEHTOB aBTOMOOWIIS, COCTaBJICHHBIX B OIPEAEICHHOH I0-
CJIEZIOBATEIIFHOCTH B COOTBETCTBHU C TEXHHUYECKOH OKyMEHTALEH Hpen-
NPUATUI-U3TOTOBUTENEH.

OmnpeneneHre HOMEHKIIATYPhI 3allacHBIX YacTell U 00bEMOB XpaHe-
HUS Ha CKJaJIaX pa3HOr'0 YPOBHS OCYILECTBIISCTCS Pa3IMYHBIMU METOJaMH.
B ocHoBy Hambojee pacmpoCTpaHEHHOTO IOJO0XKEHO MAEJEeHHE BCEil HO-
MEHKIJIaTypHl 3allaCHBIX YacTei AJIs KaXKI0W MOJIENH aBTOMOOMIIS 110 4acTo-
Te cnpoca Ha rpynisl 4, B u C. CorjiacHO JaHHOMY METOJy BCS HOMEHKJIa-
Typa JieTajieil KOHKPETHOW MOZENIN aBTOMOOWMIIS (C TOUKHU 3pEHHs CIpoca Ha
HUX) nenuTcs Ha rpymmbl 4, B, C: mepBas rpynma A - JeTaad BBICOKOTO
cnpoca, B - cpennero n C - 1eTajay PeAKOro crpoca.

Homenknarypy rpynn 4, B, C MOXXHO ONPEIENIUTh C UCIOIb30BaHU-
eM rpauyeckoro M aHAIUTHYECKOTO METOJO0B pacueToB. | paduueckuii
METOJl pacyeTa IIPOCT B UCIIOJIB30BAHNN, HO UMEET 3HAUUTEILHYIO TIOTpell-
HOCTb.

Ilpu epaguueckom cnocobe (puc. 4.1) Ha ocu OpJAMHAT HAHOCSTCS

3HAYEHHS qzi , Ha ocu abcuuce - uHmekcsl 1, 2, ..., i,..., N, cooTBeTCTBYyI0-

Y€ IPUCBOSHHBIM HOMEpaM HNO3ULUI HOMEHKIATYpPhl 3allaCHBIX YacTeH.
Toukm ¢ KOOpAMHATAMHA (qZ' ;1) Ha rpaduke coenumsIOTCS TIIAB-
Ho#t xpuBoii OO'D, koropas B o0mmem ciaydae sBISIETCS BBITYKIOH. 3aTeM

poBoANTCS KacatenbHas LM k kymyistuBHo#t kpuBoit OO'D, napanesns-
Ho npsimoit OD.
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[psimass OD cOoOTBETCTBYET PaBHOMEPHOMY PACIIPEACIICHUIO 3aTpat

0 BCei HOMEHKIIATYpE, T.€. XapaKTePHU3YeT JOJII0 «OMPEAeICHHOW» NeTanu
B 00I1IEM TTOKa3aTeie:

OzaA+B

OzA

NA NA+B ’\T

Puc. 4.1. Onpenenenrie HOMeHKIATypsI Tpymm ABC

Aolcmucca Touku kacanus O', OKpyriieHHas 10 OJMKanIIero 1neaoro
3HA4YCHUS OTAEISIET OT BCEH HOMEHKJIATYpHI AeTaned mepByro rpymy Na
(rpymma A), B KOTOPYIO BXOJAT JETAIU C TIOKA3aTeIIMU Ay,

1

>0y,

CooTBeTcTBEHHO opanHaTa To9ku O’ YKa3bIBaeT JI0JII0 IPYyII-

~ Oy,

1Bl JIeTaJIEd B OOIIEM [TOKa3aTele qZ' .
1

[IpomomkuM peneHre Ha TPl OCTaBIIeiics HOMEHKIATYphI JAeTa-
JIel, BOCTIONIb30BABIINCH BBIICONMCAHHBIM npueMoM. CoeanHuM Touky O’
¢ toukoit D u mpoBenem kacarenpHylo K kKpuBoit O'0O"D, napauiensHyio
npsimoit O'D.
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Abcuncca Toukn kacaHus O'' IENUT OCTABIIYIOCS HOMECHKIATYPY Je-
Tayel Takke Ha JABe TPyl rpymma B u rpymnma C.
Hoiist ocTaBLIEHCS «OCPETHEHHON) IETaIU COCTABUT:

1OO—qZA
TTNCN,

rrae Np - gucio geraneii (HOMEHKIIATypa) TPYIIIEL A.
Takum 00pa3om, B rpymny B IomnaaaoT AeTalu ¢ IoKa3areieM Ay,

TMOAYMHAKOIIMMCA HCPABCHCTBY
qzj Squ qu,\,'

Cnenyer ykaszarb, 4to eciau kpusag OO'O"D He Bblllyknas, TO He-
BO3MOJXKHO BBIJICJIUTh HU OJHY M3 rpymn Aertaineii; eciau kpuBas O'O"D BbI-
ITyKJIasi, TO HEBO3MOXHO BBIICIUTH Ipynmsl B u C.

Ananumuueckuii cnocod pacuera MO3BOIAET ONpPEAEIATh HOMEHKIIA-
Typy TPYHI C HEOOXOAWMON TOYHOCTBIO M BKIIOYAET B CE0Sl HECKOJIBKO
9TaIoB.

Ha mepBom sTare pacyeToB BBOAWTCS €AMHBIH CTOMMOCTHBIN ITOKa-
3aTeNb, OTPAXKAIOLIMN BCE BUBI 3aTPAT, CBA3AHHBIX C i-i 3aIIaCHON YacThIo.
JlaHHBIHM TTOKa3aTesb PacCUNTHIBACTCS JUIA KaXKIAOW JIeTalH C MCIOJIb30Ba-
HUEM (HOPMYIIBI:

Ci = Mi '(C3qi +Cr31 +Cm)’

rae M; — KOJIMYecTBO | - X JeTalield, H3pacXOIOBaHHBIX 3a OIpeIeIICHHbIH
HHTEpBaN BpeMeHH (wiu mpoder aBroMoOmist), mt; Czyi — CTOMMOCTD i-i
aetanu, py0.; Cry — CTOMMOCTB TPYHO3aTpaT Ha yCTpaHEHHE OTKasa i-if
nerany, pyo.; Cp — morepu npuOBUIN NPEINPUSTHS, CBI3aHHBIE C ITPOCTOEM
aBTOMOOWJISI B PEMOHTE, B YaCTHOCTH, M3-32 OTCYTCTBHS i-H 3amacHoOil Jac-
TH, pYO.

Ionydennsie 3HaueHus Cj, pamwXHUPYIOTCS, pacroyiarasicb B YObI-
BaIOUIEH MOCNIEN0BATENILHOCTH:

C,>C,>..2C,>..>C

i m’
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3aTeM MPOM3BOIUTCS MPHCBOCHHE HOBBIX MHAEKCOB: @ =1, b =2,..., m = N,
rae N — ob1ree KOIMYeCTBO HAMMEHOBAaHUH feTajell (HOMEHKIATYpa):

C,>C,>..2C, >..2C,-
Jnst yno6cTBa pacdeToB Ha BTOPOM 3Tare BBOISTCS OTHOCHUTEIbHBIE

BCJIMYMHBI pacCCMaTpUBACMbIX CTOUMOCTHBIX nokas3aTeaen Qi (B HpOHeHTaX),
TEM CaMbIM MPONU3BOJAUM HOPMHUPOBAHUEC MoKazaTesei:

q =———-100%"

Jns ynoGctBa pacueroB KoiuuecTBo neraneit N 1erecooOpasHo
HOpMHpOBaTh B uHTepBajie 0 - 1 ¥ BBeCTH apryMeHT x. BenuuuHsl g; cym-
MHPYIOTCSI HapacTaOIUM HTOrOM ay, =>q, W NpE/CTaBIAIOTCS B Tab-

1

JTMYHOH (hopMe B BUJIE Map 3HAUCHUH (qZ'; X) AT noabdopa aHAIMTHYECKO
I

3aBHCUMOCTH.
B GonblIMHCTBE CilyyaeB UCMOJb3YIOTCS JIBE HEJIMHEHHBbIC 3aBHCH-

MOCTH.
Oy, = Jax+a,x*

qzi = aXb .

Br16op Toii WM WHOW 3aBUCHMOCTH 3aBHCUT OT 3HaueHUS Kod(pu-
[UCHTA KOPPEJIIHHU (YeM OH BEIIIE, TEM TOYHEE 3aBUCUMOCTH ).

H Ttpertpem 3Tamne onpexnensieM Ko3pPUIMEHTH 3aBUCHMOCTEH (8o, aj,
a, b) ¢ ucnonb3oBaHrem mMerona HaumeHbux kaaparos (MHK). Tlpu on-
peneneHuu K03 PUITMEHTOB, HEOOXOANMMO COOMIOAATh HAYaIbHEIE YCIOBUS:
niepsoe - ipu x = 0, qu = 0; BTOpOE - IpH x = 1, qu =1

Mertonuka omnpezeneHn Ko3(h(GUINEHTOB NpeacTaBieHa B Tadim. 4.1.
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Tab6muma 4.1
Metoaunka omnpeneneHus K03 GUIMEHTOB 3aBUCUMOCTEH
5 3aBUCHMOCTD 3aBHCHMOCTH
'Tallbl MCTOH- b
Kit Ay, = Vax+ax Oy, =ax
1. TlpeoGpasy- 2_Y =ax+a x> Lngw, =Y = Lna+bx
€M BBIPpAKCHUE qzl a() a:L qzl
2. Onpenennm
nq[))omBo;mble dy 2, dy . day dy «
YHKIIMH 110 e - = =1l —=
K02 dunnen- dal dao dLna db
TaM
0 dy n
2 _ dy
Z(Yi —ax _aoxi)'d =0 > (Y, —Lna-bx,)- =0
i-1 a =y dLna
$ dy n dy
2 _
i:1(Yi_a1Xi —aox,) da, iZﬂ:(Yi—Lna—bxi)-—zo
n 2 2 n
Z(YI a,x; aoxl) x? =0 > (Y, —Lna—bx;)-1=0
i=1 i=1
3. CocraBum { 2
atereny yoan- Zl:(Yi a,x? — 2, )- X, =0 2. (Y; —Lna-bx)-x=0
HEHUH . = . . . = )
PRI WD W N DN 2%
i=1 —a- i=1 —a,- = _p L _|pa-b.-L_—p
n n n n n
Y, - X; X3 X2 2Yix DRI
i1 _a @ _g i3 g = —-Lna-**—-p- =L —=0
n Y on ° n n
z,-Lnha-b-z,=0
Z,—-a,-2,—a,-2;=0 {1 2
Z,-a, 2, -8, 25 =0 z,—-Lna-z,-b-z,=0
Z, I 1 z
A= Pl=z,-7,-72 A=[ |l=z,-17}
Z, I z, 7,
Z; I3 1 2
4.Pemaem | Aa, = =2,"25—12,-7, |ALna= =2,"2,-12;-1,
CHCTEMY ypaB- Z, I 3 L4
HEHUU METOJIOM 7 7 1 7z
Kpawepa | Ag =" "=7,.2,-2,-2, Ab= Y=z2,-2,-2
Z3 Z4 ZZ 23
Aa Aa ALna Ab
alle,aoz AO Lna= —a=eM™.p="
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s onpenencenns koopauHaT ToUkH O’ (cM. puc. 4.1) BocmonszyeM-
cs TeopeMoit Jlarpanska, cOrjiacHO KOTOPOM:

LB (
Xg — Xa 4.1)
rae f'(X) — mpousBoanas Gpyukuuu f(X) B Touke kacauus; f(B), f(A) — 3Haue-

uus Gy f(X) B HAYaIBHON U KOHEYHO# TOYKaX.

PemnB ypaBHenue (4.1) OTHOCHTENBHO Xp ONpEAENUM adcuyccy u
Jajiee IIepexoiuM K HOMEHKJIaType 1o GpopmyJie:

Ny=X,-N,

KOTOpasi IETTUT HOMEHKIIATYpy Ha JBE TPYIIIIbL.

BBoauM HOBYIO cCHCTEMY KOOPIWMHAT, MPHHUMAs 3a HA4Yajlo OTYETa

abcruccy Xa U OpANHATY Oy, (Xa)- B HEKOTOPBIX ciTydasx ¢ 1eiblo yHHDU-
I

KallM pacyeTa IIKaJIbl [0 OCSIM MOTYT ObITh BHOBb OTHOpPMHUpOBaHBI. Ta-
KUM 00pazoM, OCHOBHOE ypaBHeHHe (4.1) 3amuceiBaeTcs B BUIE:

f!(x): f(B)_f(XA) (
Xg — Xp 4.2)

IIpumep. B pesynpTare aHaidM3a pacXoJOBaHUS 3allaCHBIX YacTed Ha
MPEINPHUATHA OBLTH TOJy9eHBI ClIeNyroIue gantbie (Tadm. 4.2).

Tab6nuua 4.2

Wcxonnble manHbie

Howmep
3amacHon | 1 2 3 4 5 6 7 8 9 10
4acTH

Qi 05 (021010063 0,05]|0,05]0014| 0,01 0,010,003

st npoBeneHysl pacyeToB OTHOPMHUPYEM BEJIMYUHY apryMEHTa, a
TaKXKe MPOCYMMHUPYEM 3HAUYEHHE (; HapacTaloMuM UToroM (tadm. 4.3)
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Tabmuma 4.3
OTHOpMUPOBaHHEIC NCXOMHBIC TAHHBIC
Benmmunna
aprymenra| 0,1 | 0,2 | 03 04| 05|06 |07 ]08] 0,9 1
X
qu 05107 | 0,8 |0,863]0,913|0,963|0,977(0,987|0,997 1

Hcnonp3ys MeTon HaWMEHBIIUX KBAJPATOB, BBHIIIOJHUB IIPEIBAPH-
TEIBHO COOTBETCTBYIOIIUE MPEeoOpa30BaHMs, HAXOAUM MapaMeTphl 3aBUCH-
MOCTEI1:

qzi = laox+alxz —ag = 2,4585; a; = -1,4998,

qZ‘ =ax® —a =0,7328; b =0,2688.

1

Pe3ynbrarsl pacueToB 3HaueHUN qZ' [0 TPUBEACHHBIM aHAJIUTHYE-
I

CKHM 3aBUCHMOCTSIM IIpUBECHHI B Ta01. 4.4.
Tabnuua 4.4

Pe3ynbTaThl pacueTa TEOPETUIECKUX 3HAUCHUH Ay
I

BennunHa aprymenTa
X

01/02|03}04|05|06/|07|08]09

1o q2i=m 0,48|0,66 (0,78 (0,86 |0,92|0,97 | 0,99 | 1,00 1,00

1o qu=aXh 0,39]0,48(0,53(0,57|0,61]0,64|0,67({0,69(0,71

Io pe3ynbpraTam pacueToB noctpoeH rpaduk (puc. 4.2).

Kak BugHO M3 puc. 4.2 creneHHas 3aBUCHMOCTH (4epHasi IpepbIBU-
CTas JIMHKA) HE TOYHO ONMCHIBAET MMEIOIINECS UCXOJHbIC JaHHbIE (CHHSSA
nHUs). TakuM 00pa3oM, B KauecTBE aHAJIUTHYECKON 3aBUCHMOCTH IIPHHU-

MaeM IEePBYIO (PYHKIUIO (KpacHast JTHHUS ) qZ' = Jagx+a,x* -
I
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1 7Oy =yax+ax’

e
%J’ —

08 =
06 / = -
qzi - -

-
0,4

0,2

01 02 03 04 05 06 07 08 09

Xi
Puc. 4.2. I3meunenne qu

Jst pacdeTa abCIUCChl TOUKHM KaCaHUS BOCIIONIB3YEMCS YpaBHEHHEM
(4.1). TTockonbKy € OJTHOM CTOPOHBI

F(%) = (Jax+aC) = j‘%'

a ¢ Apyrou ctopoHsl o Teopeme Jlarpanxa
f'(x)=C=1

(moy4gaeTcs moacTaHOBKOH B ypaBHeHHE (4.1) 3HAUeHUH (GYHKIUU U apry-
MEHTa B Ha4allbHBIX U KOHEYHBIX TOUYKax, T. €. Ipu x =0,y =0unpu x = 1,
y=1), momy4um

8y +2a,x=2-C-\/a,Xx+aX»
a +4aga, X +4ax* =4Cayx +4Ca,x*,
(482 —4Ca, X* + (48,8, —4Caq )X +a2 = 0.

B pesynbraTe pemieHus KBaJpaTHOTO YpaBHEHHUSI, C MOJCTAHOBKOI B
HEro yKe OIpe/IeNeHHbIX K03(GUINEHTOB, MOJIYYUM J(Ba KOpHI — X; = 1,28
u Xz = 0,3. Tak kak 3HaUeHUE apPTyMEHTa HE MOXKET OBbITh OOJIbIIE ANHHMIIBI,
TO UCTHHHBIM KOPHEM SIBIISICTCS Xp = Xo = 0,3.
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[ToacraBuB MOMy4EeHHOE 3HAYECHUE APTYMEHTA B HCXOIHYIO aHAIUTH-

YECKyI0 3aBUCHMOCTH IIOJYyYHM OTHOCHUTEIBHYIO CTOMMOCTHYIO OLEHKY
JieTasell Tpynmnsl A:

g, = \/0,3. 2,405-0,3%-1,533 =0,755.

[ony4eHHbIe 3HAYCHUS YKa3bIBAIOT KOOPAWHATHI TOUKU O' — rpaHu-
sl rpymmsl A (puc. 4.1). JomHO%HB Xa = 0,3 Ha KOMM4IecTBO (HOMEHKIIATY-
py) meraneil maHHOro y3na N, momyduM, KOJIMYECTBEHHYIO OLEHKY YHCIa
HauMEHOBaHUM JeTasiell Tpyninsl 4.

Omnpenenm koopauHaTh! Touku O". Ilpu mogcraHoBke Xa = 0,3, g =
0,755 B dpopmymy (4.2), HaxomuMm

£1(x) = f(o)—f(x,) _1-0755 035
Xg — Xa 1-0,3

3arem mo Gopmyiie
(48% —4Ca, X + (43,8, —4Cay )X +22 =0

moIyIuM X = Xa+g = 0,45 1 Qa+p = 0,88.
Ecmu B kadecTBe 3aBUCHMOCTH OyneT BhIOpaHa (yHKIUS qZ' —ax®,
1

TO METOAMKA OLUCHUBAHWA HOMCHKIIATYPBI I'PYIIIL 6y/:[eT HUMETH CICAYIOLINE
TIO3UIUM:

f'(x) = (ax)’ = abx"*,

f'(x)=C,
abx** =C,
o1 C |
ab
C
= by .
ab
3amanme

ITo pesynmpTaram aHamM3a pacxojia 3alMacHBIX YacTed OBUTH MOJy4e-
HBI JTJAaHHBIC 110 3HAYEHWSAM EIMHOr0 CTOMMOCTHOro mokasatens (Cj) mms
pa3uuHbIX AeTtaneit aBromoousst (tabi. 4.5 u 4.6). Ucxonas u3 uMerorieiics
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HH(OPMALUK, ONPEACIUTE HOMCHKJIATYpPY 3allacHBIX dacTel BXOIAMIMX B
rpymmst A,B,C ucrions3ys aHadTUTHYIeCKAN METOI pacdera.

Tabnuma BapraHTOB 3a1aHUI

Tabmuma 4.5

Homepa BapnaHTOB

Hovep 5 T3 T2 5 [6]7]38 |10|11|12|13|14|15
3JICMCHTa
3HayeHue exuHoro croumoctHoro nokasareist (Ci), p
1 16340|40850 15712 9078 [15712|23856|36765|18854 | 3631 |32994| 2623 | 7439 | 6840 | 848 | 3815
2 13440|33600 (12923 7467 [12923|19622|30240 (15508 | 2987 |27138|11426|32400(29793( 3692 | 16615
3 33287(38280|30381| 6076 | 6600 [48599|34452|36457 ( 2430 (13860 |15468|35280|13635| 2703 (14193
4 4017446200 (36667 | 7333 | 7966 | 58654 (41580|44000| 2933 (16728 9861 |22491| 8692 | 1723 | 9048
5 3717 |18585| 7744 | 3204 | 2950 | 5427 |16727| 9293 | 1282 | 6195 (15184|27144|10081| 2567 | 9179
6 9760 [48800|20333| 8414 | 7746 [14250|43920|24400( 3366 |16267|12778|22842| 8484 | 2160 | 7724
7 9913 (22800 | 8143 | 5429 | 4851 |14473|20520| 9771 | 2171 | 10187 | 5769 |14580| 7336 | 2314 | 8953
8 11409(26240| 9371 | 6248 | 5583 (1665723616 |11246 | 2499 (11724|11481|29016 |14599| 4606 (17817
9 15053|28600 | 8171 (22880(17333|21977|25740 9806 | 9152 | 3640019672 |46080(16168(11378|63247
10 11116(21120| 6034 | 16896 (12800 (1622919008 | 7241 | 6758 [26880| 5394 | 12636 | 4434 | 3120 (17344
11 8800 (39600 | 9659 |10732|11647(12848|35640|11590 4293 [24459| 9062 |16200| 8120 | 1565 | 7714
12 4500 (20250 | 4939 | 5488 | 5956 | 6570 |18225| 5927 | 2195 | 12507 [ 3464 | 6192 | 3104 | 598 | 2949
13 768 | 5220 | 1864 | 932 | 2747 | 1121 | 4698 | 2237 | 373 | 5769 [14783|21870| 9113 | 2627 (19627
14 1094 | 7440 | 2657 | 1329 | 3916 | 1597 | 6696 | 3189 | 531 | 8223 (14904 (22050| 9188 | 2649 |19788
15 1797 | 8265 | 5700 | 2119 | 1816 | 2623 | 7439 | 6840 | 848 | 3815 (33666 |35280|19600| 2703 | 30489
16 7826 [36000|24828| 9231 | 7912 (11426|32400|29793| 3692 [16615(17039|17856| 9920 | 1368 (15431
17 10595|39200 (11362 6759 | 6759 | 1546835280 (13635 | 2703 |14193|16340|40850 (15712 9078 |15712
18 6754 (24990 | 7243 | 4309 | 4309 | 9861 |22491| 8692 | 1723 | 9048 |13440|33600|12923| 7467 (12923
19 10400|30160 | 8401 | 6417 | 4371 |15184|27144|10081 | 2567 | 9179 |33287|38280(30381| 6076 | 6600
20 8752 (25380| 7070 | 5400 | 3678 [12778|22842| 8484 | 2160 | 7724 |40174|46200 (36667 | 7333 | 7966
21 3951 [16200| 6113 | 5786 | 4263 | 5769 |14580| 7336 | 2314 | 8953 | 3717 |18585| 7744 | 3204 | 2950
22 7863 [32240|12166|11514| 8484 |11481|29016|14599| 4606 |17817( 9760 |48800|20333| 8414 | 7746
23 13474151200 | 1347428444 (30118|19672|46080 (16168 11378|63247| 9913 |22800| 8143 | 5429 | 4851
24 3695 [14040| 3695 | 7800 | 8259 | 5394 |12636| 4434 | 3120 [17344|11409|26240| 9371 | 6248 | 5583
25 6207 (18000| 6767 | 3913 | 3673 | 9062 |16200| 8120 | 1565 | 7714 |15053|28600| 8171 | 22880 (17333
26 2372 | 6880 | 2586 | 1496 | 1404 | 3464 | 6192 | 3104 | 598 | 2949 [11116|21120| 6034 |16896 12800
27 10125|24300| 7594 | 6568 | 9346 | 1478321870 9113 | 2627 |19627| 8800 |39600| 9659 (10732|11647
28 10208|24500 | 7656 | 6622 | 9423 | 1490422050 9188 | 2649 |19788| 4500 |20250 | 4939 | 5488 | 5956
29 23059(39200 16333 6759 1451933666 |35280(19600( 2703 |30489| 768 | 5220 | 1864 | 932 | 2747
30 11671|19840| 8267 | 3421 | 7348 |17039|17856 | 9920 | 1368 |15431| 1094 | 7440 | 2657 | 1329 | 3916
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Tabnmma BapraHTOB 3a1aHUI

Tabmuma 4.6

Homepa BapuaHTOB

Homep e o T 18 [ 19 [ 20 [ 21 [ 22 | 23 | 24 | 25 [ 26 [ 27 [ 28 | 29 | 30
3JIEMEHTa
3HaueHue eAMHOro cTouMocTHOro nokasareis (Ci), pyo.
1 1797 | 8265 | 5700 | 2119 | 1816 | 7439 | 6840 | 848 | 3815 [33666 2623 | 7439 [ 6840 | 848 | 3815
2 7826 3600024828 9231 | 7912 (3240029793 3692 |16615|17039|11426 |32400|29793| 3692 | 16615
3 10595] 3920011362 6759 | 6759 |35280|13635| 2703 [14193] 16340 | 1546835280 13635 2703 [14193
4 6754 [24990| 7243 | 4309 | 4309 (22491| 8692 | 1723 | 9048 | 13440 | 9861 | 22491 | 8692 | 1723 | 9048
5 10400(30160| 8401 | 6417 | 4371 (2714410081 | 2567 | 9179 |33287|15184|27144|10081| 2567 | 9179
6 8752 | 25380| 7070 | 5400 | 3678 | 22842 8484 | 2160 | 7724 [40174|12778|22842| 8484 | 2160 | 7724
7 3951 [16200| 6113 | 5786 | 4263 [14580| 7336 | 2314 | 8953 | 3717 | 5769 | 14580| 7336 | 2314 | 8953
8 7863 | 32240| 1216611514 8484 |29016{14599] 4606 [17817| 9760 |11481]29016|14599] 4606 17817
9 13474 (5120013474 (2844430118 (4608016168 |11378|63247| 9913 |19672|46080|16168|11378|63247
10 3695 | 14040 3695 | 7800 | 8259 | 12636 4434 | 3120 [17344]11409] 5394 [12636 | 4434 | 3120 {17344
11 6207 [18000| 6767 | 3913 | 3673 |16200| 8120 | 1565 | 7714 [15053| 9062 |16200| 8120 | 1565 | 7714
12 2372 | 6880 | 2586 | 1496 | 1404 | 6192 | 3104 | 598 | 2949 |11116| 3464 | 6192 | 3104 | 598 | 2949
13 |10125]24300] 7594 | 6568 | 9346 [21870] 9113 | 2627 |19627| 8800 [14783]21870] 9113 | 2627 [19627
14 10208 (24500 7656 | 6622 | 9423 [22050| 9188 | 2649 |19788| 4500 | 14904 |22050| 9188 | 2649 19788
15  |23059]39200{16333| 6759 |14519|35280{ 19600 2703 [30489| 768 | 9078 |15712]23856 3676518854
16 11671(19840| 8267 | 3421 | 7348 [17856| 9920 | 1368 |15431| 1094 | 7467 |12923|19622 30240 (15508
17 23856 | 36765 (18854 | 3631 (32994 |35280(19600| 2703 | 30489 (23059 | 6076 | 6600 |48599 |34452|36457
18  |19622(30240]15508| 2987 | 2713817856 9920 | 1368 1543111671 7333 | 7966 |58654 4158044000
19  [48599]34452|36457| 2430 | 1386040850 15712 9078 | 15712] 23856 | 3204 | 2950 | 5427 [16727] 9293
20  |58654]41580]44000( 2933 |1672833600| 12923 7467 | 1292319622 8414 | 7746 |14250| 4392024400
21 5427 | 16727] 9293 | 1282 | 6195 [38280(30381] 6076 | 6600 [48599 5429 | 4851 |14473] 20520 9771
22 14250| 43920 | 24400 3366 | 16267]46200|36667 | 7333 | 7966 | 58654 | 6248 | 5583 | 16657| 2361611246
23 [14473]|20520] 9771 | 2171 |10187 18585 7744 | 3204 | 2950 | 5427 |22880{17333] 2197725740 9806
24 16657 (23616 | 11246 2499 | 11724 (48800|20333| 8414 | 7746 |14250|16896|12800|16229|19008 | 7241
25 |21977|25740] 9806 | 9152 |36400|22800] 8143 | 5429 | 4851 [14473]10732{11647]12848|35640] 11590
26  |16229]|19008] 7241 | 6758 | 2688026240 9371 | 6248 | 5583 | 16657 | 5488 | 5956 | 6570 [18225] 5927
27 12848 3564011590 | 4293 |24459]28600| 8171 [22880(17333]21977 932 | 2747 | 1121 | 4698 | 2237
28 6570 | 18225| 5927 | 2195 [12507| 21120 6034 |16896|12800[ 16229 1329 | 3916 | 1597 | 6696 | 3189
29 1121 | 4698 | 2237 | 373 | 5769 |39600] 9659 |10732] 1164712848 25740 9806 | 9152 [36400{22800
30 1597 | 6696 | 3189 | 531 | 8223 [20250] 4939 | 5488 | 5956 | 6570 |19008| 7241 | 6758 | 2688026240
KoHTpoJsabHbIe BONPOCHI

1. HomeHknaTypa 3amacHBIX YacTel, BXoasmux B rpynmsl 4, B, C.
2. T'paduueckuii MmeTox pacuera HOMEHKIATYpbI rpynn 4, B, C.
3. OrneHka eIWMHOr0 CTOMMOCTHOTO IOKa3aTeNlsd W OTHOCUTEILHOTO

CTOMMOCTHOTI'O ITOKa3aTeCJIs.

4. BLI60p AHAJIMTUICCKOM 3aBUCHMOCTH OIHCAHHUSI U3MEHEHHUS OTHO-
CHUTCJIBHOI'O CTOMMOCTHOI'O IIOKa3aTeJIsd. MGTO,Z[I/IKa pacuera KOS(l)(l)I/IL[I/ICH—
TOB QHAJIUTHYECKHMX 3aBUCUMOCTECH.
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5. Meroauka pacdeTa HOMEHKJIATYpBl TPYHIBI A ¢ HCIIOIb30BaHUEM
aHAINTHYECKNX 3aBUCHMOCTEH.

6. Meroauka pacyera HOMEHKIATYphI Tpymnn B u C ¢ UCHONIb30BaHNU-
€M aHATUTHYECKHUX 3aBUCHMOCTEH.
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3AK/IIOYEHUE

B mpencTaBneHHBIX METOIMUYECKUX YKAa3aHUSIX PAcCMOTPEHBI BOIPO-
CBI:

1. Pacdera xapakTepHCTHK IapamMeTpoB pasoMkHyToit CMO ¢ yHH-
BEpCalbHBIMK TIOCTaMH. [loiydaeMble 3HA4YCHUS IO3BOJIAIOT OLIEHWBATH
ONTHMAJIEHOE KOJIMYECTBO MOCTOB OOCIY)KHBAHMS, YTO B AaJbHEHIIEM 1acT
BO3MOXKHOCTh OIIEHHThH NOKA3aTeIH MPOU3BOJICTBEHHOI NPOrpaMMBbI Ipe.-
TIPUSTHS.

2. Pacyera XapakTepUCTHK MapameTpoB pazoMmkHyrodi CMO co
CHeuuaI3upOBaHHBIMU TIocTaMu. [lonydaemble 3HaYEHUsI TIO3BOJISIIOT Olle-
HHUBATh ONTUMAJIBHOC KOJIMYCCTBO ITOCTOB 06CJ'Iy)KI/IBaHI/IH JJIA BBITIOJTHCHMU S
CHELHaTN3UPOBaHHBIX PA0OT.

3. Pacuera xapakrepucTuk mapamerpoB 3amkHyTO CMO C yHH-
BEpCaIbHBIMKM TIOCTaMH. [loiydaeMble 3HA4YCHUS IO3BOJIIOT OLEHUBATH
ONTHMAIBHOE KOJHMYECTBO IIOCTOB OOCIY)KMBaHUS aBTOTPAHCIIOPTHBIX
KOMIIaHUH B (PUPM, SKCIUTyaTHPYIOMIUX COOCTBEHHBIH ITOJIBIKHOM COCTAB.

4. OueHKH HOMEHKJIATYphl TPYIII 3alacHbIX YaCTEeH, BXOIAIINX B
MaTepHualibHbIe 3amachl NPEANpHUITHA. DTO B JaJbHEWIIEM JacT BO3MOXK-
HOCTh HAIPpaBUTh YCUIINS MH)XECHEPHO-TEXHHUUECKOH CITY>KOBI IMpEANpUATUS
Ha aeTaliv, JUMHUTUPYIOIHUC HAJICKHOCTD.
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