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MPEIUCIIOBUE

Bunoauense IPaHIHOIHBIX 3afaf,  MOCTAEBJEHHHX
XXV ceeznom KIICC nepes napTuefi H copeTckum HAPOIOM,
HEBOIMOMKHO Ge3 YCKOPEHHA TeXMHYECKOro OpOrpecca, YoIom-
HCHHA BecX BHIOB fAedATeabHOCTH moaeh, [Ipusmarwe noamo-
HeHHHX petleHdi B mobolt ofnacti sToll medATentHocTd, GVab
TO X03ANCTREHHAN, HAYWHAW AW BOEHHAN, OCHOBHIBANCH
TONWKO Ha KAWecTBeHMHOM aHAJH3e, ONWTe M HHTYHIHN, cTa-
HOBHTCA BCe Tpymuee. 3nanie Merol0R HCOMENOBARHA omepa-
I CTANO0 HEOOXOAMMEIM WHPOKOMY KPYTY JAHIL CRASAHHBX
C OoprasMlaunel UeNeHANPABNSHHON ASATENEHOCTH KOJACKTH-
BOB, HCNOABIYIOUHX COBpeMenHble TeXHHYECKHE CpalcTRa,
OCOGEHHO B ROHDINKTHLE CHTVALLHAX.

Onur nokaswipaer, 40 B HCCAGROBAHMR ONepaidl, Kak #
B ApYrHX oOAacTAX HayKH, Hapapy c ydMeOHNKAMH 1§ Teope-
THUECKHMH TpYaaMy HeodXOauMmBl copanotuiune nocoGus,

Hexonsn u3 storo B HacTofAulen Cnpapounnxe ARTOPL
CTHREAH CRoell 1eMhi HA3TOMHTE OCHOBHLE coeldetina nmo ftaun-
GoJee. MUPOKO NPHMEHAEMEM METOLAM HCCACA0BAHIS onepa-
II.T!fl H HA IT[}HME[IE':'L MORA3ATE BOAMOMHOCTH HX UPHHTH‘-]E-
CKOr0 HCnoaL3oBanus, Ilo meroauyeckHM coolpaenHas qic
JOBLIE [TPHMEPH. HOCAT HAMOCTPATHBHLIT XapakTep ¢ YCJIORHO
EPHHATEIMHE HCXOOHBMIT MAHHBIMH. f:.'lHH HMENT [Heanin JHb
NONMOHE HHTATEMO B OCBOEHHH HA NPAKTHKE pacuerHuix op-
MYJ, & TAKXKE HANTH aHANOrHIO B NpPHMEReHHH HX JA0d peme-
HHH .‘I.]}}’l‘ii."{ S a Y. EMhT.I.I:HHL‘.TB{:I NPRIMER0s OTHOCHTCH K Aed-

' TEJIBHOCTH BOCHHOPO Xapaktepa. Sro ofnLucHAETCH TeM, YTo

iceaenonale  anepannil 2apoaiocs N NEpBONAYAARIO pad-
BHBAJOCE B pPeleHHH BONPOCOB BOBNHOTO ?{HPEHTEPE, | TEITHHFE!
npennasdavednen Crnpasodanka. OJHAKO YHTETENsS  JIErKO
Hafiner omide 4epTel M CXOAHGE METOAOJOTHMECKHE TIPHEMH |
B Apyrux ofnacrax. B Cnpasodunike npusoastca rabmnus o
rpaduiki, HCOOXOANMLIE AR BLINOJAHEHHEA pacueTon,

[Ipy Hamicaunn Cnpasodsika HenoibaoBanbl H3Zannue 3a
NOCACAHHE TOLB " KHHTM [10 HCCJAeAOBAHILO onepauufl, nepe-

]li



4 Mpeawucnonne

J8Hb ROTOPEIX MPIBOAMTCA B cnucke anteparypu. das Cnpa-
BOUHHKS aBTOPW wabpand mHanbosee YIOTPEONTEALHY D  Tep-
MUHOMOTHIO 11 0603HAYenNA, NpUHATLE B PAGOTAX COBETCKHX
asropos, Ilpn noassomammw TaGamuamn  apavennii by HEWIH
Jlannaca HeoGXOANMO YUNTHBATH OTANUIE npunareft B Cnpa-
BOYIHKE HHTErpaabHOi QOpMBl OT APYrHE, B YacTHOCTH oT []1],

Cnpanounuk cosfan KoAIeKTHBEOM ARTOPOR MoA pPYKOBOA-
CTBOM npoteccopa Marteefimyka ®. A, Koropmil OCYULeCTRH/
oGILYyi0 pelakuMio KHWFH W Hamucas 1, 6, 7-i pasjens w npu-
Joxcenne. [Mpodeccop Abuyk B, A. wanmcax 3, 4, 5-f pasgess,
crapwmil nayunnit corpyaunk Tomawencxuii JL [, — pazaea 2.

Crpapounnk npeasasmawer aa8 ami, HAYHHBIWHX KYpC 1e-
CACLOBANHA ONEpAUMli M NPUMENSIOUWMX €ro B CAOSH NpPAKTH-
YeCKON AeATeNLHOCTH,

AsTopnt BEpaMaIOT GOALINYIO NPHARATEABHOCTS NOKTOpY
TexHuYecknx Hayk PozenGepry B, 9. w npogeccopy Bog-
reny H. C. sa xputnueckme zameuauns H COBETH, BHICKAZaH-
HEIE HMH MPH YTEHHH PYKOMHCH.

Cnpasounuk nojodHoro Xapakrepa, cosmaercs BIIEPEEIE,
NOITOMY aBTOPH GYAVT peckMa OGaarolapiu mceM, KTo co-
UTET HY#HBIM cOOOULITL CBOM 3AMEYAHHS M NPEOAGKEHHA [10
yayumenno Chnpapounnka,

I T i e B B e e

1. MOATOTOBKA PACUYETOB
H UX BbINOJIHEHHWE

1.1. BbIBOP NOKA3ATEJId 3¢ EKTHBHOCTH

Hecaepopanite onepawmii — marematnueckie MeToasl, mno-
SROJIAIONINE YCTAHOBHTL 3AKOHOMEDHOCTH H OUEHMTH QMiage-
Myl SPOEKTHENOCTL NPOLECcOoB, NPOTERAOWAX B MPOH3BOA-
CTBEHHON, IKOHOMHYecKOfl, soenmoii cdepax, NOJAYYHTE pe-
ROMEHIANHN, KOTOphIE YUHTHIBAWTCS (pH oGocHOBAHHE peme-
HIS Ha YTPABJACHHEC STHMH Mpoleccamy,

[Tpumenenue Metogor Heehenopanis onepaunit 118 Mare-
MATHHECKOrO MONCAHPOBAHHA TEX WM HHLIX ABjcHuil Tpelyer
HETROTO NOHUMAHHA HX MECTa H poJu B ofilleM npouecce
YUPABACHIST, BRAONAIOMEM BMPaGoTKy pewenns. Bupabotka
PEllenHs 8 OGIeM cAydae NpoNCXOANT MO CAGIVIOUE cxeme:
yACHEHHe 3anauu (ueaw aeficrsui), ouenka 00CTAHOBRY, BLlI-
paGoTia SEMBICAL BLINOJHCHE JaAR9H, BLDOp mATEMaTHYe-
CKOI Modenn n BRUTOEHCHEHE ¢ TOMOIILIO Hee PACHETODB, Kaygd-
CTERIHAN OUeHKa QaxkTopos, HE YITENHHX MaTeMAaTHYECKON
MOARALID, ANBAHI N CHHTEI pPeay brartos  KoanvyecTBenHol o

KaUCCTREHHON  OUENOK N, HaKoHeW, NpUHATHE  pelielns
(pue. 1.1.1). : '

Ha ocHoBaumi yAcCHeNWA 3afawi, OCOINAHNH  LEHN nei-
CTRHI AOJKeR Oulth onpesesen wucAenmmii KPHTEPHIT OUeHKH

HAH NoKasatens spextusnoctd (ueiesan Qyukiuns),

Ocuosxofi npusnsn ewbopa nokazarenn sipperTHEHOCTH
€ro Crporog cOOTBETCTBHE [ENH, KOTopas AoAMHA ObiTh H0-
CTHTHYTa B pE3yALTATE BHNOJHCHHA 3anawn. [lokazartess 5=
(pexTHBHOCTH moamen Oblte Mepoll JOCTIOKENHA UCAH fcd-
CTRRIT, MEpOIl YyCHeIIHOCTH BLINOJHEHI® 3anayl,

Bunoiapenne Muornx aefictsufl, ocofeHno poeHHOro xapak-
TEpa, CONPOBOAIALTCA SmeMmeHTaMu cayuaitmocrs. Mexon naa-
HHpYEMOro AeficTnun, AdHe OpravunzOsBannoro CTpoOro omnpene-
JCHHBM o0pazom, e Momer GuTe TOYHO Npesckasanm, Oyier
cliydaitieiv, TTostomy B KauecTBe nokasateneli sgdexrtupio-
CTH NPHHHMAIOTCH HecaydaliHele XapakTepHCTHKH cAydafinof
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I.1. BuGop noxazarenn sdpexruapocti T

BednuMEw, B yacrooctn, aam onenin omuaaemoll sthdesTun-
HoctH BoeBBIX AeficTBril MOryr OuThL HPHHAATH  clefyioune
ABd THOR nokazateaefi spekTHBHOCTH,

[lepanit — BepOATHOCTL cOBMTHA, ecan 3anava petaercs
ADCTHIKCHHEM onpefeseHioro sekta: nanecenuen (npenor-
Rpallennem) onpeagienHoro  yilepfa (Notonaenne Kopaban
IIpOTHBHEKE, coXpatenne GoecnocobGHOCTH O0OPOHAEMOTo 00%-
ERTa, YHHYTOMKEHNE HE MeHee 3alannoro uicaa uenell n Tl
Hanpiumep, rpynie topheanmx KaTepos nocrabiiena aanada
YHHUTQIKHTL  (NOTONHTL) Kpeficep NpOTHBRHEKA, HAYOL B
OXPAHCHAR SCMUNUEB, Speck nokasateib SPdeKTHBHOCTH —
BEPODATHUCTE NOpalkeNnn Kpeficepa.

Bropoit — matemMariveckoe okpiaHne (cpeanee anawenne),
eCTH  3ajavefll ABJANeTCH HAHECENHe (npexorepamienne) Boa-
MOAKHO Ooawmiero yuiepGa, Hanpusep, rpynne TOPINEAHHX Ka-
TEPOB MNOCTABJENA 3adaua YHHUTOQMHHTL BoaMOKuo Sosabiee
SHCA0 TPAHCHOPTOB W3 COCTABA KOHBOS NPOTHRHIKA. 31eck
NOKazaTeah  SPPCKTUBHOCTH — MaTEMATHUECKOR  OMKHAAHHE
YHC/Ia YHHYTOMKEHIUBIX TPANCIIOPTOD. _

Has ouenkn sperriusnocTn JeMEHTAPHBEIX neficTBuA (oG-
HADYMEHHE 1eNn, BHAAYL | NeNeYKasaHua, KJaccHpHRaL
Uedit M T. M.) GBIBAET AOCTATOUHO OAMOTG-CAHNCTHENHOTD MO-
Kasatend. Jlag oueHks Goaswnx no ob6beM ¥ CACHHLX no dn-
SHIECKOH CYI{HOCTH #BJCHHA DOIHHKAET HEODXOLHMOCTE np-
BACHCHNA HECKOMEKHX noxasaveied sgupextussocrn. Oaun w3
HHX  L0DKeH  OLTh  OCHOBHEM, OCTaJbHble — LOMNOJIHHTE b
HEMH, OcHOBHON NOMKEH CODTBETCTBOBATL IARHON Lean neit-
CTBHI, MOCTHMKEHHEM KOTOPOfi peluaercs nocTapieHNas 3a- |
Aava. Jlono HuTenbisle — XapaKkTepHIOBATh COCTOSINE CHA H
CPeacTB, 1:Ipl]{.‘,'J'PEHl:THEIIIH.'I-E!pEHEHHhTE_II ApYIrHe YCnoBis HJIN
Qrpanudenns, Hanpumep, scragpennomy MHHOHOCIY nocras-
IEHA 38laua B apTHANepHiicKoM G010 VHH9TOMHTE KopabJb
NpoTHBHUKA., OCHOBNKM NOKazaTe oM sthperTusHOCTR Oyaer
BEPOATHOCTE NOpamenind  storo KopaGan, JomodunrensHeIME
MOTYT GLITE BEPOATHOCTH COXPAHEHMA CcOBCTBENHON Goecno-
COOHOCTH, BpeMA pewenns 3daaun, pacxon GoenpHnacos
KT 1 :

Ecan cromnoe geficreie momer Guirh pPacuIeHeHo 1a co-
CTABHEIE 3TANB, HAMAWA N3 KOTOPHLIX OUEHWBAETCA HEesaBH-
CHMO, Kak pelicHne 4YacTHON 3apauf, T0 B STOM cayuage npu-
MEHTIOTCA IMaBuLi ¥ gacthele KpuTepun. YacTHuMu KpHTE-
}J_HHMH onenuBaetcs sOQEKTHBHOCT PEIICHIA MACTHBIX 34184,
FADHBIM KDHTEDHEM OUCHHBAETCA KOHEWHHHI peayinrar aefi-
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g 1. Tloarotonka ® BuMnoasenie pacwéron

CTBHH, H AfA ero BHMHCACHIA, Kik npasnio, neoGXoanMo
HPEABAPITEARHOC BRMICACHHE qacTHLX HKpirepnen. Yactuwie
KPHTEPHH MOTYT HCNOJABIOBATHEH [ AHAMHIE Pe3y.ILTATOB
KOTHYECTBEHHON OUCHKH A0 YACHEHHA BANSIHA OTAGIBHBIX _
thakTopor Ha yenewnocTs geficteuit. Bes IpaBHALID H3Gpan-
HOTO mnoKasatets sgeKTHBHOCTH e MoryT Obits NOAYMEeH L
UPADHABHME 118 OPHUATHS PCWCHHA PEKOMEHa 1L,

Ipasnasnuit smbop (mocrpoenne) mareMaTHYeckoll Mo-
ASMH A0SR BHITOJHENHS PACYCTOB 34BHCHT OT HOHHMAHHA 3a-
AfUE,  UEIH  JeRCcTBHIA, 1pPaBHABHONO BeifOpa nokazartens

SpperTiBnoctd, rAYGOKOFO TONIMAKNA XAapaKTepa MOMEAHpYe-
MO0 ABJICHAR, BIaNMOCBAZN (PaKTOPOB OBCTAHOBKN M Buigele-
HHA T'VIGBHLIX B BTOPOCTEIEHHLIX HI HHX.

Marematiueckoe moneanponanue HPEACTABARET hopMa.iH-
BALIO PEANBHLIX ABJCHHIT I cBA3AHD o QIPEeICASHI BIME, Japas .
HEe OOYCAOBJIEHULMH OIPANHNCHHAME N AOUYILEHHAMH, (Tes
MENL COOTBETCTRHA MATEMATHYCCKON MOLEAN peanLHLM yeaos
BUAM 3ABHCHT OT YPOBHS CAOAHOCTH  MOZENpYyeMoro npo=:
LECCE, COBCPINEHCTBA MPHMENAEMOro MATEMATHUECKOTO ANNA=-
Pata; KOJHUECTBA N BAKHOCTH YiuTHisaeMuX daktopos. Hau- |
Godsiiee OpHOAKMKENIE K PEAJBIEIN YCAOBIAM ACCTHIASTCR 8 ‘r

MOACANX A/t ONUCHHNA OTHOCHTENBHO TPOCTHX  (POLECCon,
HOOPHMED Takux, Kak BHNO/AHeHHe Mmanespa, Leaepacnpenees
HUEC 0OLCKTOB Yilapa, onpeneicsue HeoGXoaHMOro Hnnnqgc'ruai
H BHAOH OOCHPRIACOR AJs NOPajKeHus LeAw H T, M. Bomee
CADMHEIM ABJRAETCH MOLENHPOBAINNE BuNOAHEHIS Goenofi 3=
A34n B UEAOM, 3feck DPAN PAMHEX (PAKTOPOE HHOrA4 He.
YAAETCA ONNCATD MaTeMATHYECKUMH 3JaBpcHMoeTsMu. B nep-
BYID OHCDE/IL 5TO OTHOCHTCS K YHeTy MOpPa/bHo-NCHXOJ0THUA
CKHX (PAKTOPOB, K ACHCTBHAM, KOTOPHE HBIRIOTCH peayibTas
TOM TBODUCCKON JEATEALHOCTH Ue/0BEKa, &

Tpebosanus k& maremaTHyeckofi Moaedn NpoTHEOpeYlBE B
HACTH NOJHOTHL yuera aktopos. C ogHoll cropous, ona mo.d-
AlA A0CTATOYNO NOAHO YUNTEBATL Bee BaMuedluue dakrops,
OT KOTOPHX CYILECTHEHHO 3asuciT 3PQeKTHBNOCTE AeficTBHA,
C apyrofi — GMTL  J0CTATOUHO NpocTon A48 NpakTHHecKofl
[ed.THI2UAR, HE «33COPEHHOI» MHOMKECTBOM - MeJKHX, BTOPO-
CTENeHHBX PAKTOPOB, YCAOMHHIOUINY MATEMATHYECKHA AHAJHI
H 3ATPYAHAOWEX 0603PUMOCTL PEAVABTATOR LIS  HOJYHEHHSA
BEIRONOR H PeKOMeHAAUHN no CYNIECTBY HCCJelyeMoro B0~
npoca,

Kpome pulte/ens THABHHX B BTOPOCTENEHHLIX dakropon
AOMLAHD  GWITh  OupefeneHH Te, KoTopue He MOryr OuTh.

T

———

-

L

1.2, Moaratorka HexomHE: AAHME X 9

YHTCHN B  MOAe N H3-3a HECOBEPIICHCTEA MaTeMaTHYECKOrD
AllapaTa uAy OTCYTCTEHA KOAHMECTBEHHMX XAPAKTePUCTHE.

Opran  yupasieuns (KOMaHAND, PYKOBOAHTENB), HCNOJb-
3VIOUHA peayiaTaThl HCCSICNORAHNA onepaunfl, aoaMmen AHATS,
Kakas Owyla npusMeAcHa MATCMATHYECKAN MoOgeak, Kakpe HELS
TODEL 210 YHTCHBW, YTO M3 raapimMx u BTOpOCTCHeHHNX daKTo-
POB OCTAJIOCE BHE pacueTos i, CACAOBATENLHO, NOLJEMHT Ka-
HECTBEHHON ouenke, Bes storo PEROMEHARLHN MOTYT OKa-
SATECA GAHOCTODOHHHME (HCNOJHBINH), OCHOBAHITLIM TOJBKO
Ha yuere (paxToOpOoB, 3800MKENHMX B pacyeTsl, a npHHATOE pe-
UIEHHE He BIOJANES OOOCHOBAKHBIM.

Buinoanneno PacHEeTOn TMpealecTBYeT NOAroTOBKA HCXOO-
HBIX AaHineX, Jiccw HENOABAVIOTCH KaK zapaled HAKoNJAenHLe
CTATHCTHMCCKIE R COpaBounple Aanpbie, Tak W Janusie, nosy-
HCHHBIC N3 ouenkn~06cranoekd. Toynocrs weXogubx JANHLIX,
JAN0MEHHBIX B pacHeTH, ¥ TOUHOCTH NOAYUEHIOTO peayibTara
|r{’|{"IE‘TH JOTHHB DLITH HaBeCTHEI, ﬂ.-‘!ﬁ ATOro B DLEBOd4d4X H3
PACHETOR NOJMKEH YKASHBATHCA BOIMOMHBI AHATIAZON  Noay-
HENHMX KOAHUCCTREHNLLX XAPARTCRHCTHE, YTO SBANETCH OCHO-
BaHHEM LM CYACHHMS O cTencun PHCEA npH TOM HJIKE HHOM
ciiocofe aeflcTamil.

1.2, MOATOTOBKA MCXOLHBLIX IDAHHBIX
A8 PACHETA .

Cratueruveckan  o6paGorsa PESYALTATOR  HaGamoxeHHs
ocilonaa wa TeopeMmax YeOmwena g Bepuyam. Coraacko
teopese HeGmmicsa cpeanee ApHpMETHUECKOE N3 HaGmoaeHud
PEIYALTATOR ONKITOD NPH HEOrPAHAYCHHOM VHEAHYSHHH %HCna
Habmwoaesmil cxoantes no BEDOATHOCTH. K e MATeMATHUe-
ChOMY oainamio, CorgacHo -Teopesme Bepuyamy wacroerts
COORITHA NPU HEO! pAHHYEHHOM VBEIHYCHHH Wiic.a nadaoae-
HITEL CXOMITCA K DeposTHOCTH STOTO cobhrTis,

Ha npakteke mosesm noaywnrs KOHEUHOR, HHOMLA CORceM
HeO00JLI0e YHEAO Habaogenwi. Mostomy mwo nx pesyanraram
BOIMOMHO JHUL NPHGIHKERHC CYANTH O 3HAUCHAAX HCKOMbLIX
BEPOATHOCTHLIY XapaKTepHCTHI. '

CTaTHCTHYECKNE OLeRKH JOMKHM  Ghits COCTOATEILHEIMH,
HECMEULEWALIMT M sguber THRHBIMH.

Craternyecxan ouenxa COCTONTEAbHA, ecIM DHa CXOANTCSA
HD BEPORTHOCTH € HCKOMOM BeIMVKHOf; e CMemleHa, oy np
AlofoM obbeme BHOOPKR ee MaTeMaTHYECKOe OMHIAAHHE COB-



10 1. TlogroTonka N DEAOAHCHHE PACHETOR

nagaer ¢ HCKOMEIM napaMerpod; sddbextHrHA, ecmt W3 He-
CHOVIBRHX COCTORATEILHBIX M HECMEIIEHHBIX OUEHOK BeibHpaerci
Ta H3 HHX, KOTOpas 00JAajaer HanMeHbWeR AHcnepcue,

1.2.1. OnpepencHne MOMEHTOB caydailHbIx Beanuin
(MATEMATHYECKOTO OXHAAHHA M JMCTEPCHE)

CocTofTeasHoll ¥ HecMellleHHON OUCHKOH MaTeMaTHUYeCcKOro
OMHAAHHA ABAAETCA cpejinee apHpMeTHYECKOE

n fi
o 1
;ﬂ_j_l_l_-:i:chTE{xi—E}, (1.2.1)
e L=l

rhe X;— sHayeHue BeJnvnns, nabawgaesmoe B (-m onmte;
fl — KOJHYECTRO ONbiToR (0GbeM BHdopKN); o

C — npoussoabHoe yHeAO, BAOAHMOE AJa yaofictea pacs

4eroR (€I0MHEIT HYIL).

Ecni cayuailiad BeanlunHa MOLUHHSNETCH HOPMAJLHOMY 3a-
KOHY paciipefefenis, To cpeiHee apidMerideckoe ABAASTCH
TakKe 1t SPHEKTHBHON OUEHKOI. !

[Ipn craTHCTHYECKON ONERKe JAHCMEepPCHH BOIMOMNHLEL DA
CAYUAA: KOrAa sMareMatiueckoe OMHAAaHMe cayvuafinoll senap-
qHHE HEHSBECTHO I KOrjla OHO H3BECTHO, :

[Ipi HeH3BECTHOM 3HAMEHHH MATEMATHYECKOrD ORHAAHHA
CAYUANHON BEeAUMHIE COCTOATENLHON 1 HecMmeteHnol OUCHKOR

AHcnepcHl Oyier A
B 1 ‘\E'[x_;}’___ 1 1';‘1 cye
S T Bt el & oy Al bl
'l:.t |'.-: f |

s 1
T (¢ =c). {1.2.:}{

IMpu uzBECTIOM MATEMATAYECKOM OMUIAHNN cayuafofl pes |

AHMHHBE HECMEUEHHAH OleHKA AHCIePCHH

onpejlejgaeTcs no-
(popmyde i

n
Dy =T l= {..rg—.-t:_]l. {I.E.3}
i = |

rae E— MaTeEMATHHECKOE QMRHAAHHE EJI}”-IHFIHDI’I BEJIHYHHBL,

1.2, MoaroTonka HCXOAHLIX RAHHEX

s 11

[pi Goawimom oGbeMe BHOOPKH SAEMEHTH CTATHCTHIECKOTO
pPiia neaecooBpasio oOLeAHHNTH B TPYING (paspaast), npei-
CTABHR pe3yneTaThi HAOMOJGHHA B BHAE YNOPAAOYEHHOrD Ba-
praupondoro papa (rada 1.2.1).

T ] ﬁ AH u. T IIEEI
N paspana 1 . e k
FCpamiua pasprii Xyt =y S P T [ T R Xpp =
5 & &
Cpeduee amavenne aam paspaza X X x - T '
Yscaemtoers paapuaa my e m,t m:
I # ¥ & @
™ i
Yacrora paapuaa ey A :d "
paap Py = », p, L Pe

' B 3T0M cOyuae oneHKa MaTEMATHYECKOTO OMHASHAS H
AHCOEPCHE NPAGIHAENHO onpeaeanerca no GopMyaam:

i
i x| B
I:lw}_l_"ﬂ'!;

; (1.2.4)
fr |
: 2
- P P o
Dy = :\_I (.r, —.s:) b- (1.2.5)
i=] f

Hucnepena ¢ yuerom nonpapke Wlennapaa momer GuTh
anpenenera no Goaee tounol dopmyne

k

n! 7 @ » fi?
= ':j:‘ (=) 2l — 15+ (1.2.6)
-1

rae h— nansa nuTepeasa paspaud.
Eca mspectno, 4To Hechejyemas cayuafinas  peqHuHHAa
pacnpesejesa HOpMaJLHD,” TO HECMENIEHHAR ONEHKE CPEIHEro
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-9

MNofroTobKa 0 BHNOJTNCHHE DACYETOR

KRAIPATHYCCKOrO OTKJAOHEHHS 1IPH M8J0M 9HCAe ONLITOB Onpe-
ACMAETCH No (hopmyiam:
— HPH.HEHIBECTHOM 3HAaYeHlN MATEMATHUCCKOID OMHIAHHA

i - :
S =Ry T:r}..;(*“f—"") g
=1
| - y
o ‘{‘( _'h)+ 1.2,
ol A—TAD jumd AT Eedsl)

| — NpH H3BECTHOM 3HAYEHHH MATEMATHYECKOrO OIKIIAHMS

] I
~ 1 iy
Iy = "E;:-i-t l/ S Z f-‘f,f — x )%

f=]

(1.2.8)

rhe

2 e ;
BRE
T'(z) — ramma-dymiums,
3unavenns wospduunenta b, npusegenn s Tada 1.2.2,

Tadgsnua 122

1y
n k.n'l 1' i ku i = Pﬂ
3 1,184 10 1,0280 || a0 1,06087
4 1,0853 | 12 1,0230 35 1,0072
5 1,0640 15 1,018§ 4 1, 0064
f 1, 0506 20 1,0134 15 1, 0056
7 1,0423 25 1,0104 50 - 1,0051

Ecan Xy, 41, ..., %n, ¥n— HANCHHA COVIARHEX BEJTHYHH,
NOAYHEHHBE B e3YILTATE /I HEIABHCHMBX ONHTOR, NPOHE-

1
!

-

R ey

Y gy

1.2. MoaroroBxa WEXOANME HanHbx 13

BEABHHLIX B ODAHNAKOBHIX YOIOBHAX, TO COCTORTe/lbHBE H

g |k

HECMEILICHHMWE OLENKH AR MaTteMaTHYecKHx O HaaHh <, K

Aucnepcnir D, Dy u xoppessnmonnoroe MoMenta kxy ciyaafi-
HEIX BEJAHYNH onpefensioTed no dopmyaam:

" ; i
3 ] . i | 2]
;:?Exﬁ :,r:—n-uﬂd_}r‘; (1.2.9)
[ | F Y|
i o sl .
D_r_—"n_E IZ:(IJ—,Y):
- | - PR B ]
5= n— 1 E (."-".!'_.‘r’) ' (1.2.10)
fe=1
k_u.z gy IE[:::';—J:)(”—_U). {(1.2,11)
=]

Ouenky kosdmmnenta KOPPEJAUNN HAXOAAT Mo dopuyne

o :E‘:ri
3
F‘r_},z -

|y

(1.2.12)

ﬂ'rullr

Mpumep 1.2.1. pu onpejeichan  MakcHmansuofl cxopocTm  Ko-
paGas Tggy (OTHOCHTEABHO PpYiTa) mHa MEPHOR ANMHK OblIH Do-

AVHENLL  Coéayiomne snawemms: 30,90 31,2 303: 316 32,0 ya,
OnpeseanTs MaTeMaTHYeCKDe omHAANHE W CPelHee KBalApaTHuecKoe
OTKAOHEHH® MaRCHMAaThHON CKOPOCTH KopAGAS, TONArAR. UTO MAKCH-
MAABHAH CEOPOCTH KOpaGAs MMEsT HOpMaabkioe pacnpenenenie,

Pewenne [IMo dopuvae (1.2.1) onpeZeasesm MaTeMATHYECKOE
O#HAANHE MaKCHMANLHOM CKOpoCTH Kopadnm

i
iy = ;E;Iﬂj % fE * = 31,2 ya.
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Ang  onpeneaenns CPLAHETD  KBANPATHYCCKOrD OTKAOHCHWS' Mak-
CHMaSLEON  copocTn ROCUOALIVEMCH dopuynofl  (1.2.7), npcasapi-
TeALMO BuGpam i3 Taba. 1.2.2 xosddumrent Ry = ] ,064,

e n 5 —
L h — 1_ —._F i = I.q /‘l I'!ia:ﬂ’ﬁ? ]
a, : ]/. il gl v, {J G4 1 ya

1.2.2. Onpepenenne ToyHoCTH W HANEeHMHOCTH
CTATHCTHYECKHX OUEHOK .

Bepoathoers Toro, wro HCKOMBEA napamerp Gyiaer umers
OTKIOHEHHE no aGeoMOTHOR Beduause He Gosee 38 MaHHOTD
SHANCHHT =, HaswBaeTosl dosepureasnod BEPOATHOCTLID, & Hil-
TEPBAA BeAnYHHOR 2¢ (0T +s g0 —), B KOTOPOM MO#er Ha-
AOIHTHCH  HCKOMBIE mapaMetp, laspiBactes dosepureannnig
HHTEpsaIoM.

Honepurenini HHTEPBAM XapakrepHayer TounocTs CTATH=
CTHNECKOH OUCHKE, A JoBepHTeInias REPOATHOCTE — ce [a-
AeHocTe. Tlpn sananuom uncne onmron KAMAOMy noBepH-
TEALHOMY HHTEPBATY CODTBETCTBYEr AOBEPHTEALHAH Bepoat-
HOCTE, o HAOGOPOT. [losMonTh MaiemuHOTE CTATHCTHYECKOIT
CUEHKH, T. & YBCAHYNTD AOBEDHTEABHYIO BEPOATHOCTD WK
CYSHTL noBepHTeAbHMI HHTEPBaa npu COXpaneHns HamextHo-
CTH, BO3MOMHO myTem YBCJHYEHHH YHeAa OHBITOD,

Hume pacemarpusaercs maxosenne TOYHOCTH H Hafent-
HOCTH CTATHCTHNCCKHX OUEHOR HJM cayuafiiux BEANYIT, Hop-
MaJblo pacnpejeseHibHX. B Goabwmicrse CAYUAER Hame npi
CPABHHTENLHO HeGOMBIIOM YiNc/e OMETOB 7 3Jakom pacnpese-
ACHHA CAYUBNAOR BEeAHUHHM OLIBAET GJH3KNM ¥ HOPMAJIBHOMY,

Hosepurensnas sepoarnoers « aan MATEMATHICCKOrD O#(il-
AAMHA LIPH M3BECTHOM CpelHeM KBaApaTHYECKOoM OTKJIOHEHHH
HAXOAHTCA H3 YCHOBHS

u:.ﬂH;—E]{.};@(']ﬁ_f’T). (1.2.13)

g o
rae @) =—— sder — Qyukuna Jlanaaca
; V 2=

(HHTETpan BepomTHOCTH),

1.2, Moarotoeka wexoaunix AAHHKE 15

HJIH 1o opMmyae

§ = ];E @f_”{aj*

(1.2.14)

rie @l=D (a) — IyHEINA, obpatHas dyukumy Janaaca.

[pn nenspecrion o AOBEPHTEILHAR BEPOATHOCTL ANA Ma-
TEMATHYSCKOIO OMEAalNY onpeaeTnercs mo (GopmyJe

'EE
i J' S, (1) dt, (1.2.15)
__fu
J Fird
e e
($)(1+52)
2 n—1 :
rae- S, (f)y = — : ——33KOH pacnpede-
Vein= 1y (E.:.!.) Jentd  CrblomeH-
: Ta.

Jnauenua 4, pauw’n rabm 1 MPHACHKEHHA, BXOAAMH B KO-
TAPYIO RBamioTcs wncao crenewefl ceoGonm k=n—1 g lome-
PHTEILHAR BEPOATHOCTL a. .

Mlosepitensian pepostiocrs a aa CPeAHEro KBagpatiue-
CROFD OTRJIOHENHA onpefensercsa no Gopmyae

c=Plli—sl <o =p{LE oy VE|

= [ p, (1) dy, (1.2.16)

e,
rue Py (y) = ,,:Eg
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4

L |

=g
SHavens Jl Py (x)dy npusesenu s Tabn. 2 npuaoxenns,
V—r

[
I4-q
lpumep 1.2.2, C NOMOLEID  paanoaoka ol CTaluml npolang.
ACHD  NATHE  HEIARHCH MBI HaMepoumil  paccTonitim AT opHedTipa,

e

Cpennes suagepse PACCTONHAA panHo & = 16740 a. Cpeanas knaapa-

THYBECKAS ownbEa uzmepenin PACCTOSNNA © MOMOMLIG Aanupoit PJC

MIRECTHE W papHsicres @ =310 M. Hailwit ¢ nanemnoersio Wiy aoBppy-
TeAbHL UnTepnad s HAMCDREMOH Rl b,

Pemtmen He  Henoasayeu JapicuMoctt  (1.2.13). Pewasn Ypan-

e Ve =
HEIHE T ('—;—-J = 0,95, .us ra6a, 111 N naxomuw
e Vin
Tt Ilgﬁg
F

OTKYaa

0 LI 30

|;=—-—Ir__ =n=-——’ E'II_ =25,3 i,
) V&

Cacaceareauio, FPAUNLAME  AOBoPHTeNbHDIG EHTCiRAAR ﬁ}r,ru-r?

= bepxnufsn 16740 m + 963 M= |6766.3 m:

— WIKHAR 16740 M — 963 w="I6713.7

Mpumep 1,24, [I6]. Hg KOUTROALUEIK HCOMTalax 16 OCACTHTe -
HRX Samn duan OHPEABAEHE  OHEKN AMATEMATHYECKOD EHARNHE |
CPRAHERD KBAaAPATHYECKOPG OTKAOHEIHA HX cpoxg CAYIROLL,  KoTopnie

-
ORARANNCE PaRHBIMH X=T000 g 5 T=20 4. Cuuran, HUTO CPOK CAVHCOiL
HaMAON Jamisl #BAReTeH Hopsanabioft cayuafipof BEARTHHON, onpe-
AeNNTL:

i) aonepiTedsiinil HUTCDRAA  AAn MaToMaTHYCCKOrD OHEHAAIg
B CHEANErD KBAJIPATHYOCKOFD OTEAOHEHHA NPH Zonepuren biod BERAONT-
HocTie [0,00:

6) ¢ Kamoft pepostHocTRID MOMHO YTEEDKAATH, uTn aficonornos
SHAYCHIE  OMWNGKEH  onpenenenns MATEMATIHCCKOrO iKW AaNmg ne
npeszofaer 10 g, g OulifiKa B onpegescHNn CPOAiHern  Keaapariie-
CROTO OTKAOHENHR 7 GyAST Melbae 2 L

Pewenwe AT PH onpeaerenin  rpanmr AORCPHTENLHONG  f1)4-
ﬁpﬂn.;ug}a AR MATEMATHYEOKOrD oMMIANIR DOCHONLIYEMCT  YpanHelliewy

B 1a6a. I npraomenna nmo R=f —1 = I — =15 n g=0,9
Yn A% 1,7532

= tr?ﬁﬂ, OTKYaa ]»"IJT = 8, V63 tf,

&
HEXOANM  fy =

lMosToMy MeRoMbe TRAMIE  SODeplTeaRlOra HWHTEpRATA Aam :
Oy aym:

= Depxuan 3000 4 8 765= 3008 765 n; '

= NHEHAR 000 — 8 766 =209] 235 9,

1.2, TMoaratoRka wexonmar AaHHLIX 17

fMps  onpeneaensn  rpammg AOBEPHTEALHOID WHTEpRAJa oIa o
Henoavayvem Tala., 3 npmaomenmns. BrogaMn s sty TaGamiy spnm-
OTCA Beamuluwt R=A—| §n posepureabsan BEpORTHOCTH &. Jlag

=A—=1=15 3 o= 0,5 HaxonHm v = U,770; v, = 1,437,
Taknm ofipasom, npu JAOBEpHTEALION BepoaTHOETH & =(,0() AHase-

HitR ¢  JeMar o nOpeneaax” or 0, 7752 = 0,775 20=15350 5 no

1,437 += =437 . Eﬂmﬂﬂ.;d L
5. Bepowthocte Tofo, wvyro FHAYEHHE OWHGKHE oOnpeneneHls MaTe-

MATURECKOID OMMIAMKHA OKAMNETCN B nperesax —10 9 <x —r <ip g,
CHREABARETER pacpenenennen CrhioaeHTa

rﬂ
I ) =l L]
O e X =X | g =1 f .
| ] l Sﬂ t) dtf
'
eV 10 Vis
Ha rada, 1 npuaocskennn o £, = - Silateer et W A1

g
CTeneHell CROGOAL R = # — |=|f HAXDANM & =93
Tarum oGpazom, sepontiocTs Tore. uTo omulka B onpegchenny
MATEMATHYCCKOrD GHHLAHNA Cpoka Cnymbn  aamn e NpeRLICHT
i+ il u, cocrananer 0,93,
Adag  onpenededns BEPOATHOCTN. Toro, NT0 owibka Hafaedworo
CPEANErD KBAAPATHYCCKOD OTENGHEHHA Gyler & npegesax —2 g <

<8 =222, Bochoavsyesmcn X -pachpenenenmes  (1.2.16),

Mo @ = efo=220=0,1 5 tieny  cremetefl cpoGoas K= ==
= |3 n3 Taly 2 HRIA0KCHNE HaXoinse HCKOMYIo BEIHUHNY BeposTs
HOCTH & ={14],

L

1.2.3. Kpurepun cornacus TEOPETHYECKOrD W CTATHCTHYECKOrO
JAKOHOB pacnpeieaesns

Teopernueckuii 3axon Pacnpelnenetns cayuafivofi peanynuu
MOJKET OeITb M3BecTell Ao onmra, Tar, HIBECTHO, 4TO paccen-
BanHe cHapapop, GOMO, olmHGKH H3IMCPDEHHA AJA MHOrHX i3-
MEPHTETLHEX NpHOGOPOS M IPVrHe NOSYHHAIOTCS HOpManLHOM Y
3aKOHY. B 3TOM ciyuae craTHeTHweckie OUEHKH Napamerpop
HENOMLIYIOTCA G€3 NpoBepki COFMAcHA NpHHATOrD 34KOHA pac-
OpeaeteHs ¢ TeopeTHYecKnM,

Ecan sakon pacnpenedenin CAYHANHON BETNYHHE 110 ONbiTa
HEHIBCCTEH, HEOGXOAHMO BRHAYaJe Caelath 3AKTHYEHHE 0 BHAE
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€ro, 2aTes NPOBEPHTR COITACHE © NPEANOTATACMHM TEOpeTH-
HECKHM 3AKOHOM pacrpeieienny,

SAKMOMEHAE O BHJE CTATHCTHYCCKOrD 3akoma pacnpenete-
HHA CAYHANHOH BeHYMUBL MOMKHO CACHAThL, DOCTPOHE IHCTO-
FpaMmy pacnpelefdents wiy crartHcrHveckyio QyHkumio pacs
npefeacHn,

Cratneriueckoe pacnpegeseniie ofHYHO He COBNAjfaeT 10-
CTATOYHO TouHO ¢ Teopernueckum, [lpruwnamm sroro moryr
OBTh KAK KOHEUHOER MHCJ0 ONBITOR, TAK M HeyAAuHLI BLITOpP
TEOPETHYECKOTO 3aKOHA pacnpenesenus, Bamaumwe Kamaol uz
HpHUHH OOBLEKTHBHO CYULECTBYET, MOSTOMY Hedbdn KaTeropi-
HECKH YTBEPMAATD, MTO TCOPETHUCCKNHI 3AKOH pacnpeseseiis
noAcOpan mpasBiALHO, WIH OTREPrHYTL TOT HAR HHOI sakoH
pacnpepetenns. Moxung, naGpan HEKOTOPYIO Mepy pacxoxic-
HHA MEWAY NPeInoiaraeMeiMH TEOPeTHUECKHM W CTATHCTIME-
CRIM  PACHPEACJACHAAMH, HafiTH BEPOATHOCTL TOrO, MTO HpH
AQHHOM HHCAE ONLITOR 1 NPH NPAaBHABHOM NogGope Teoperi-
HECKOTO Paclpefefeditn Mepa pacXomacins Oyaer He Meubie
Hoayqenion w3 onsita. Beanunna 510l BEDOATHOCTH CAYHIT
KPHTCPHEM COTJACHA MEe#Ay TeOPeTHYSCKHM M CTATHOTHYCCKHM
pactipenesiednasn. Eciin BepOATHOCTE Mada, TO MAJ0BEPOSTHO,
UTO PacXoiieHne OOBLACHACTCA MaJbM  YHCAOM  HCNBITAHHIL
B stom cayude cacayer npeanionarath, 4YTO TEDPETHYECKOE
PACIpe/IcCHHE IA0X0 COIJIACYETCH C JAHNBIMH ONBITA,

Hantoaee ynotpefureasdsl kputepuil coraacua [lnpcona
HoKpuTepnii corgacus Koamoroposna,

Kpurepun coraacun K. Tlupcona (kputepnit %) sa mepy
PACXOHIAEHHA NPHHEMAETCA BEJHMHHA %°, ONHTHOE 3IHAUCKHE

1’; KoTOpo#l ohpeseaserci dopMy.aoi

[
2 _ "\ _(my—npy)?
Xg g np; . (1.2.17)
_ =1
rae [—1neNo paspiaoR, Ha KoTOpHe pasfHThl BCE onbiT-

HBIE ZHAYMEHHUA BEJHUHIL,
f— obuied wneao Habaoiennit (obbeM BHGOpKH);
my;—uncno nabmoaenufi B i-M paspaie;

fHI
oi ::-H——BEPDHTHDCII: TOID, 9TO0 CAYYAAHAR BeJHYHHAE MpH-

MET 3HaveHHe s npenenax [-ro paspana, BLYHC-
JEHHAS 44 TeopeTHYECKOrQ 3RKOHA  pacipeie-
ACHHA, '

1.2, MMoaroToRka HeXOAHEIX AaHHKX 19

EE‘]’JEHTI{DETh TOro, 4TOQ C.Fl:lr"llﬂ.ll"iHHF[ BEJIHMEHE Mephl pacxos-
AABHITA :{3 NPUHMET . 3HATCHHE HE MCHBLIICE, 4CM HalawgeHHoe

JHAYCHMS xﬁ :

a=Py >y}, (1.2.18)

ABJSETCH (DYHKUHEN Ig 0 mapamerpa k, Ha3EIBAEMOTO YHCJIOM

cTeneHell croGOAR.
Uncao crenésell cpoGoAm onpejenserca Mo (opmyne

k=t—r—1, (1.2.19)

rae r—HHcjA0 MapaMerpoR TeoperHYecKoro 3aKona pacnpee-
JNEHHA, BLIMHCAAEMBIX N0 ONLITHBIM 18 HHLIM. vy

Hanpumep, nad nopMmadsioro s3akoHa pacnpepedennn r=2,
ecan oba napamerpa (MaTeMaTHYECKOE OIRMIAHHE H CpegHee
KB ipaTHueckoe OTKAOHEHHE) HCNoJb3YIOTCA W3 CTATHCTHYE-
CKHX OIEHOK, H r=1, ecni OOHH H3 [ApAMETpPOB H3BECcTed A0
OnLTa, @ ApYrofi Hailaed no peayapTaraMm HCObLITAHAIL

Han npusmenenns kputepua cordacna [Inpcona B oblem
cayyae neolxoAnMo, 4robu obweM BHOOPKH 7 H HYHCAO Ha-
OJ0AeHHA B paspagax mg OLAH AOCTATOMHO BeJRKH (npax-
THUBCKH CYHTAeTCH A0CTATOMHEIM, uHTOOW Owisio n = B0 <60,
i = b Hl} )

B kpurepust coraacua A, . Koamoropopa za mepy pacxo-
MALHHS MEHALY TEOPETHYCCKHM 1 CTATHCTHYECKHM pacnpene-
AeHIAMHI npHuaMaercid Hanboanmee abcomoriioe 3navenne D
pPASHOCTH TCOPETHYECKOA M CcTATHCTHYeCKOR (PYHKUHA pacnpe-
genennf. Onwtnoe swauenne Dy ne.'m'-unm_ﬂ olpeLeIsercs

dropmyaon .
D, = max| F (x) — F (%), (1.2.20)

rae F— cratucernveckas, a F — Teopernveckas (YHKIHH pac-
npeenenns, :

[pu n - co sakon pacnpefeseuss pemwuany L = Y n D
HEIABHCHMO OT BHOA 30KOHA pacnpefeaeHus cayuafinoll pea-
UHHLL CTpeMHTCE K 3axony pacnpescacuua Kouamoropoga.

SHaueHa BepoATHOCTEN

aq=P(D>D)=P@)=1—k1) _(1.2.21)

npHeeAeHsl, Hanpumep, B [IT7]
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Mpumep 1.2.4. [Moavyenm AalHEIE 0
24, : 0 BPEMEHE, JATPAYHBASMOM
Ha YCTpaHeHme wencnpaseocTh npnbopa, Pesyantath B ssme ynup:-mu:f
HENHOFD BApHALWOHHOrD pang npHBCAcHs B TaGa, 1.2.3

TaGawma 1.23

hi pa 3paaa,

Cpanuua paspraa b=t e | 2025 | 2630 | ap—as | 35—40 W—45
Epen;wt IHEqeHne 138 pas- | 2.5 27,5 az,6 | 31,6 42,5
PRia ¢, c

HueaennocTh paspsia my 15 7 100 50 10
* H!i
Yacrorta paapraa Py =--_IrI 0,06 0,30 0,40 0,20 0,04

A. Onpeacants noaxomautHe anagetss
BAOHHA W ZHCOEpCHH
HCTIP 8 B OO TH,

G. Menoasays Kputepnft X2, RROBEPHTL  THNOTE3Y © coOrMacki
tafmoaeit ¢ aakonoM HOpMankHOro pacnpesenemag.

Pemenune, A [Moabayace hopmynamu  (1.24) (1.2.6), pH-

MAaTEMATIHYECKOrD QM-
BPEMENH, 3aTpauMpacMoro i YETPAHCHHe [

HHCTREM MATOMATHUGCKOE OMEZanue ¢ W AHCIEpeHin ﬂ'l. RPEMeR,

SATPANHBACMOrO Ha YeTpalcHHe HeHMCApapROCTi:

5

= i P B

f = Pt ffpl = 12,5.0,06 4 27,5.0,30 + 32,5.0,40 - 37,5020 +
i=] -
L <4 42,5.0,04 = 31,8 ¢;
3 z
s w s .
ﬂf - ( I'i - I) Fi = {—0,3)2.0,06 4 (—4,3)%.0,30 4
=]

+0,7%:0,40 + 5,72.0,20 -+ 10,77.0,01 = 22,01 c3.

L e 4,691 e.

B, Has nposepkn renoream o cornacnm Sl :
ACHAN ¢ 3
HOPMAa/biOro pacnpeaeneins: AROHOM

) BuSHCAHM KOOpPAHMATH FPARHL HHTEPBASOn #; OTHOCHTENLUD

b L

£ B egnwAuax o . PesyabTatel pacvera 3amHeceNm n Tatda, 1.2.4.

o

1.3, Ouenka norpemsocTy pacyeron 21

Tabanwuma 124

M uliTep- ¥ . (M —npy )3
pan nup “i—t % Py o e Kt Py , np
i
1 —2,516==1,450 | 0,0735 18.4 —-3.4 0,629
2 b, 348 | 0,2770 69,3 5,7 0,469
-] =] G82 | 0,40i8 1004 —4 0,002
4 ~=1,748 | 0,2074 51,8 —1,8 0,063
5 ——1,814 | 0,0403 10,1 —0,1 6,001
I; - 1,16

2} Mo dopuyae Py = -1,- [ftl [I‘r',} — i {:;._1}1 + PIe @ (2) Beperen

ws  raGa. MM pawscasesm  reoperwueckue meposTHoeT, Tlpw

8TOoM Jehaf  TPARNANA  depRoro WuTepeana  (—2.616) aamenmeTeR
.9, MpABAR rpadRita nocacfinero mHTepbada 2,814 samennsrea 4 .
dHavenns 4, aaHecensl B oTata. 2.4,

3) Mo dopmyae (1.2.17) naxonnw

5
2 [mi -—n,p‘_]ﬂ
 dar gt ;I ——— = ] 16.
S - T

BuiuneneHinn npuoedeny B taGa, [.2.4.
1) ITo dopuyne {J.E.Iﬂj{ HAXOAHM  gHcan
k;:_’_.:_.rr_:‘b"l“-‘.

crenedefl  ceobGomn

¥

E—

5¥ I3 TaGn. 4 npuaoweuns oo DXOAKLIM BEAMUNHEM Iq 1,16
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FHNOTE3A O HOPMAJLHOM 3akoHe pacnpeAcncHiS BPEMEHH yeTpa-
HEHIH HEeHCAPABHOCTH NpHOOPa Hé ONpOBREPraeTcH.

1.3. OLEHKA NOTPEILHOCTH PACYETOR
1.3.1. OcHoBHBIE HCTOMHHEH NOFPeIHOCTER

nDTPELI.[T-IDETil, BCTPEYEIHECH B MATEMABTHUYECKHX Jagayax,
NOryT OHETH B OCHOBHOM |JE3E|HTH Ha NATE rpynm,
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L. Moepewnocrs meroda, Martemarnueckan Mojens PeIRO
OTaGpAKACT peaiLHoe ABAEHHS TOYIO, Crenanusie ponyueins
I OFPAHUMEHHA (10 YCAOBHAM H YUHTHIBACH b M (raktopam ynpo-
AT MareMaTHYeCKYI0 MOARIL, HO NeJdloT oo npubanxennoil,
4TO0 B peaynLTaTe AACT MOrPelIHOCTE METOA,

Boamomuum nytem p ouenke NMOTPEIHOCTH MeTONA MOMET
GbiTh CcpasHenune PEIYALTATOR € AaHHHMH, NOJYNCHHWMH 110
BOAEE COBEPIIEHHMM MaTeMatliueck MOGENsM (npusenene
ROTOPBIX HA NPEKTHKE 3aTPYAHEHO), HAH © AGHHLIME ONEITOB,

OOJILIUHHCTBE  CaydaeB  Olenka SHAANTHYCCKHX  Mopeqed
NPOHIBOUNTCH CPABHEHHEM © AAHHBIMH, NOAYHEHURMH [0 MO-
AEIAM METONA CTATHCTHYECKHX FHCNbITAHN,

2. Ocrarownan nozpeiunocts, Morpemoets sroit rpynnu
ABTAIOTCA DEIVALTATOM TOrO, 4to thyHK1Lm, tharypupyiouge
B MATeMaTHUECKHX (BOpPMYTAX, YACTO 3aial0TCH B Bie Gecko-
HCHNLIX NocaeroBaTedbHOCTeN Han PRAOB (nanpumep, Sinx =

X xh
=X =T F o5 e+ )+ 170 B pacuerax sumymaaer octa-

HOBHTECH HA HEKOTOPOM YIEHE NOCAGLOBATEILHOCTI.

4. Hauaavuse nozpewsocru, Tax VCNOBHO HA3BAHK nO-
FPRIINOCTY, CBASAHNLIC C HAAHYHEM B MAaTEMATHYCCK|iX thop-
MYJA3X HHCAOBWX IapamMeTpoB, aHadeHs KOTOPBIX MOFYT GbLITh
ONPELeeHEl b TPHGAKKeHHO,

4. Hocpewnocra  oxpyeaenun. St NOTPENIHOCTH  HOTHH-
KAIOT BCABACTAHE HCNOJAL3OBAHNS KOMEYHOro Wieiga Ihp npu
B300paMeHHN YHeeN B NECHTHUHON Han APYrof nosuILionHO

CHCTEMeE " CHHCACHHA  (HanphMep, noJaran 7 =0,333, xonye-
LS
KAEM TOrpellNoCcT OKpyTIeHMs)

3. Moepetunocru  dederaut, Norpemwocrn  sroft rpynnms
CBA3AHLI C RENCTBHAMI Haj NPHOANFKCHHBIMKY NHCABMH W A8
ARIOTCA HEYCTPAHUMBIMU, TAK KAK NOTPeMIHOCTH  MCXOAHBIX
AAHHEIX B ONPEICNCHHON MEpe NEPEXOMAT B PEAYABTAT BLIYHC-
JIEHH.

1.3.2. O0wmne npapnaa pLMHCARTEALHO paGoTh

Hro0m cakoHOMHTL Tpya BEuHCANTENS, YMEHBWHTL  BO3-
MOMHOCTL LONYLLEHNsT OWKGOK, a Tak#e PaliioHAIBHO HEMOL-
SUBATE BLIMHCAHTEABHYIO TEXHHKY H BCOOMOrATEIbHLE cpei-
CTBA, HEOOXOAMMO NpPHIAEPKHBATLCH oONpEfeCHNbIX npasma,
BEPatOTAHHLIY MPAKTHKON.
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Mpemae Beero Heofxoaimo paspaforath PAILROHAJLHYIO

EH‘{HCJTHTE.’]M!FTD CEXEMY. =
Hanpumep, nan peunciacuua suatesuin W(/) no dopuyae

W (t) = ﬁiﬁ [1—a— @t R

MOMKHO PEROMEHAOBATh BHYHCAHTEABHHN Oaank, npHBefeHHH

B Tafm 1.3.1.
Taanwma 1.3.1

Hexoantie [Mopagox pacheTa Orner
nanHKe
+d | n b o | W
x| Fe=(zf 0 Tafa, | j—p—
e | B o] 3y % (4) mmueurnﬂ | —(6) {T:I‘fﬂ“ (T
E_-
1] 2 4 4 5 i 7 8 2

Bropoe, Ha yro neofxoanmo ofipaniaTe BHHMAHNE, — STO
Ha KOHTPOAL BHEYNCTEHHA, 003 KOTOpPOro BHIMICIEHHE 1e Mo-
MET CHHTATBECA SakoHvennui™., Ecial oOLeM BHEMHCJIEHHT 60b-
o, Te cagnyer Ha ONPeleNEHHHX STANAX OCYUIECTBAAThL Té-
Kytguid, a B Ue10M SaxpoduTesbkbil KOHTPO/IL. |

Tpetwe ycaomwe — oueHka rtounoceTi. HMexoAuble fauise B
GOJALLWHHCTES CAVIASR  SBAAIOTCA NpHOJIHACHABIME  BeJHTH-
Hamu, [losTomy Mame A4d TOMHOH MaTeMaTHYecKOR Moy
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Ha KaKNOM 37alle BRIMHCACHUA BOZHIKAIOT norpewmnocty aefi-
CTBII H MOrpelIHOCTI DEpYAeHui.

Henpemennwm  1omene 6uTe  cobiogene CACAYIOULETO
npasuaa, copmyanposannoro akatemuxom A, H. Kpuioswi:
«TOUHOCTD BHYHCABHHI NOJAMHO coofDA30RKBATD © TOUHOCTHIO
AAHHBEIX, 3 TOMHOCTL AaHNBIX —C TOH NMpakTHUECKoi NoTpes-
HOCTBHY, /19 KOTOPON PeayabTar BLEUHCACHHA HYMCHD [:?-EJ,j

1.3.3. 3anucek npuGAMKEHHBIX uncen

Crenens TOYHOCTH NpHOAMAKEHHA XApaKkTepnsyior adcosor-
HOR B OTHOCHTEABHOR NOrPelIHOCTRIO,
AGcomloTHan norpeuntocTs AX CETh PASHOCTE, T, e.

a..-t:|.-':'_"-f|:|]r {]1';31-1_]
8 OTHOCHTEABHAR NONpeurHocTh &, — OTHOWeHHe, T, o,
A
e —, l.3.2
%] (1.2.2)

FAC Xp-—TOMHOC 3HAYCHNE HEKOTOPON BeAMUMHL;
X — NpubAAReHtoe anayenne xq. :

OG0 TounOe suadende BednunHLE Henspbetdo, B ITOM
CAYUAE HAXOAAT HPeAeAbHYIO a0COMOTIIVIO NOrpeHOCTL, Ko-
TOpas He Medbwe  aGCoAOTHON  NOTPeNIHOCTH, T.
Ax > |x— a5, A npn BMuHCARHII TPCASABIOR OTHOCH TRIBHO
norpewrocts B Gopmyse (1.3.2) toudoe amavenne xp 3ame-
HAETCA €€ NpUOIIMeHHMM IHAUCHIEM X,

[Ipufanmensle uncaa eJeiveT 3aTHCHBATS, COXpaHAs
HIX anib @eproie apaxy. Hoao pepHeix apaxkoB 3anHCHT OT
aficomoTHON NOrpeElHeCTH  Beauduiu, Ilpn  sTom BEPHBLIMH
OYIYT BCe 3HAKK TAKOrO  MHCAd, abeOMOTHaN MOTPENTHOCT
KOTOPOrec He NpEesuWUIacT OJHON eMHHUUK PA3PAAA - Hocaeanel
witdprr 370r0 yHcaa, Hanpusep, ecan aGcomorhan Nnorpetn-
HoeTh YHeaa 42300 papua 100, 70 370 THCAO MOMKHO OLTH
JanicaHo s Buae 423 - 107 wan 4,23 . 104,

Ouennrs NOrpeiiHOCTs NpHGAIKEHHOTO YHCAS MOMKHO MO
KOJAHNECTBY BEPHEIX SHa4awnx uubp. Snavawed undpoit npu-
GAHMEHHOND YHea HAILIBAGTCA BoiKas Ludpa B ero Aecarig-
HOM HIODPAKEHHH, OTIHYHAS OT HYAR, ¥ HVAb, eCAHl O COo-
ACPHHTCH MEHCLY snavamuMy unppaMu 1A spasercs #pﬂ.l-
CTABHTE/IEM COXPAHEHHOTO AecATHMHOrO paspsia, [1pu noa-

1.3, Onensa norpeursocTd pPACHETOR 25

CHCTE aHavaulnx uNdgp He cUNTATCA HYAR C JeBoll CcTOPOHHL
Hanpusep, uncao 2,45-1071 umeer TpH BepHbie 3Hauauiie
widpnl, uncao 001857 — vernipe #  uucag  7,8400 — nartk.
Yicaa 0,7 u 070 mepasHo3naywnbl, TAK KaK NepRoe H3 HHX
COAePHNT OAHY, a BTOpOe — JARE BepHble 3HAuamue nidpul,

CAN YHCA0 X HMEET A BEPHHX 3uavauMx uupp, TO Ero
OTHOCHTEALN AR norpemnocrs Gyaer

fig—— s (1.3.3)
210"

rile 2 — nepeas anaqaulas Illttl.bpf qHeda X,

- refl no-
Mpumep 1.3.1. Bumaps pe3yasTatsl pacdera BEPORTHOCTY
FHH{E:EIIH FI-II::III W, =070 u Wy=020. Oapeseatits OTHOCHTEALHLIA

OrpeiiiocTd peiyaLTaToR pacueTa, 0
2 rpl;li'l,-,u.lr.:un.lunr,:If Man  peauunnst W, =070, koropay nojayueda ¢

=2 pepHLiME 3navaMlMy uidparn, a @ =7 OGyaeMm 1iMeTh)
s, < 1z 000=1) = 1)(710) = 0,014, T. &. 3 W, < 1,4 %.

Coorpercreeiwo and Wy = 0,20 (1 =2, 7= 2) guean. 3 W, < 1/(2:10) =

=0 06, T. &, W, < 5%, :
Ecan Ou ﬂr.-lr.‘!n paigano  atagenne W, =07, To OTHOCHTeALHAN

norpelinocts ero cocrasut W, < 17 = 0,14, 7. 0. T W < |47,

1.3.4. Npepensnasn norpewocts GyHKIHKR

Ecan sagaxa gudipepenunpyeman dynwums u=f{x, x, ..,
Xy}, TO NpeleJnHan abcOMOTHAR NOTPeliHOCTL A H npenenh-
Hadg OTHOCHTEALHAA NOTpelinocTh G PYHKIHHE § OnpefenmioTet

no dopuyaax

i
A=Y 499 Bxy - - (1.3.4)
G

= v %lnu Ay, (1.3.5)
~- | 0xy

rae Ax; — npefieqbHEe ~ abcoMOTHEE TOTPEIHOCTH  ApPryMeH-
St b 1 (A — 2 R §
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Mpumep 1.3.2, Bepostuocts olRapymenss obbexra npn

i . NOHCRE
onpeAcnseTcd  dopuyaclt pem 1 — e—TE Haflte  npegsitiite
26COTIOTIME U OTHOCHTENBMME MOFpemHOCTH P ecan 7T=10,7 —

E " i

ﬂTﬂiDrﬂE --;‘E—.f_—jlﬂ'l:'[r

Pewenune [lo
AWTHYIC MOrpeminngTh: i

op
.I-'I. —_ ——— = i r i . : i 5 :
il |'5}"|' At |u,- 1 ].1.-|r:=le' ﬁlFJ*‘e]ﬁ.U'D:U.ﬂﬁ.
T. 8, dp =2 Vg
o 4 .
nurpeum?ﬁﬁﬁe (L3.5)  mencasesm NPEALALH VIO OTHOSHTE M b Y0
i —x
ip--’—-—lhpl.lq-:- e
—_— | Ay =
L L | EE
#_D|T’]|?
gy 0,05 = 0,038,

T B, 4p = 3,800,

HHQETBH gﬂulmz;}ﬁgmy;w{l-i.d} H (1.3.5) BuTekawT Hipecriue
: - J J HPEALTOHHA  norpeliHoeTed -
CACHCHHN, BhI'THTAHIH, YMHOWEHHN, AeaeHHH HHJHEJI*.!}IITI-[IIE]J;
CTENCHD I Apyrax AeficTpusx, '
J.’]péj BHITOIEHIN  PacyeTon, B KoTopbix beperea pasHocTn
ABYX DIHIKHX 10 3HAUEHHIO BEAHYHN, BOIMOMHE oTepa TOY-

Hoeti.  Hafiemars  storo
0#HO BEGOpOM pa . .
cxemu pacyera. Hanpuwmep, gas y'=x-—_rﬂp pauHoHa, LHo

MMp 2 = 1 o
; HOCHTEALHAR nonpe
CROOL Yrofno Goneinoi, S el
2 —Egi'mll!!ﬂ CXEMy pacuera wa y=x(1—x), GyaeM nMerh
J_ﬂ.nn- rp;.r?::'u"lfﬂmn HPHEM  BRUHCAGHHS  NpeanodTHTebles
 JHAHEHHE KOTOPON HAXOAHTCeH o :
T ¢ MOMOLLE
;;S;::uhﬁwill;eg;{y NOTPEWHOCTH [PON3BOIST mm}rmmuumué?
M. E PIYMEHT 3303l ¢ norpemimoctsio Ay -

. : X, TO Haxo-

ART NpHpaente hynKimm, COOTBETCTR Viollee :i’].x,l.alﬂrmmmw

HaAR BeTHYHHA ITOMD n HPE-I-I-LEHHH ﬁ z
AeT Jpene, i o: s
JIOTHOM TOrPelHOCT IO (yiiKiyI, 3 PeReasHoi abeo

thoprmyae (1.3.4) sudbcnnen npogeaunHymo  aftco-

1.3. Ouenka norpeiiocTd pacueTon o7

Hanomennsie aume npasyaa Agi0T BEPXHIG OUEHKY [0-
[PEIDHOCTH PE3ybTATA BLIYHCACHHH, TAK KaK TPH 3TOM [pef-
nojaraerca, 4ro atCOMOTNEE NOTPEIINOCTH KOMNOHEHTOB VCH-
ausator apyr apyra. IlpakTHueckn 3710 GWBACT CPABEHTENLHO
PeLKo.

[lpn Gonabuiom KOAHYECTRE BEIYHCAEGHHNA, KOraa He yuMTh-
BAIOT NOTPEMIHOCTE KAXKIAOrD OTASJBHOTO pe3yabTaTa, peko-
MEHAYOTCA NONB30BATHECA CAGIYIONIHME NDABWTaMH:

a) OpH cAOMEHHY H BENHTAHHA NPHOJMIMKEHHWX YHCen B
pesyabTaTe CHAeAYET COXPaHATE CTONBKO MACCATHYHBIX 3HAKOB,
CHOMBKO HX B HicAe ¢ HAHMeHhIIHM YHCJIOM JecATHHHRIX
SHAKOB;

6) npu YMHOMEHHH 0 JeJeHHH NPHOJAMMEeHHHX Wlcen B
pesyisTaTe caglyeT COXpaHiTh CTOABKO 3SHadallux uwHdp,
CROJBKO HX HMeeT UPHOIHMEHHOE YHCAD C HAHMEHBIIHM wilc-
JAOM BEepHEIX 3Hauaunx undp;

B) Npu BO3BEIEHN B CTENEHE NPROJIHAKEHHOTO Ylcia B
Pe3yahTaATE HYIKHO COXPaHATE ,CTOARKO 3HAUAIMHX Widip,
CHOJILKO BEPHHIX IHAYAWHX UN(Gp AMeer OCHOBAHHE CTEHEeNH;

I} NpH  BIRJEHEHHN KRAApATHOrO # KyOHUecKora Kopued
H3 ODpuGAMMKEHHOrD MMCAa §  pesynerate caegyer  Gpath
CTOALKO 3HAUANHX LH(P, CKOALKO BEpHEX Uup HMeer nod-,
KOpPeNnoe BLpaMente;

M) BO BCeX NPOMEMYTOMHEIX peayiasTatax cjaeiyer coxpa-
HATH Ha oany uudpy OOABIIE, HeM DPEKOMEeHAYIOT Mpeibiy-
He NPABRNIA, B OKOHYATENLIOM Pe3yJbTaTe 3Ta <€3alacHad»
nuippa orhpacwsacTcs;

e) ecan JanHHEe MOMHO OpaTh C NPOHABOABHON TOMIIOCTLIO,
TO JIAA NOJYy4YeHMa pesyasTaTta ¢ R BepHHMH uAhpaMH Hexoa-
Hele fagHpe caeiyer Oparh ¢ Takam uHchoMm wudp, Kotopoe
coraacHo npeamayuiM npasuaam ofecnieuppaer k-1 pepuyw
uHfipy B pesyiwTaTe. ;

Ecan HegoTOphle JanHMe HMEIOT H3JAHUINHe MJaaimme Ie-
CATHYHEIE PAIPAJLl  (OPR  CJAOHEHHH W BuYHTAHHH) WK
Ooabiue snavawnx wiadp, vem apyrue (Opi YMOOMKEHHN, e
HHH, BO3BENCHUH B CTENEHb, HIBJEYEHHN KOPHS), TO HX HYMKUO
NpeABAPHTEALHO OKPYTJAHTE, COXPaHAd OJHY <3anacHyios
uHGpY.

[Mpn cofmofenry YKasaHHEIX NPABHA MOMHO CYHTATH, WTO
B CpefiHeM NoJYuaeMbie PEayLTaThl OYAYT HMETL Bee apaxi
BEPHEMH, XOTH B OTARMBHBIX CAYHaAX BO3MOMHA olndka @
HECKOJILKO eAHHHU NocaefHero sHaka. '
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1.3.5. OGparthan sanawa Teopun norpemsocrei

3Ta 3aja4a MaTeMaTHYECKH HeONpeleJeHna, TAK Kak 3a-
AGUHYID  [pefe/bHYI0  NOrpeliocTs Ay bpyHKunE 4=
=f(¥1, x3, .., Xa) MOMHO oGecmeunth, YCTaHABJANBAS MO-pad-
HOMY npenebible a0COMOTHBIE TOFPEUIHOCTH AX; ee apry-
MeHTOs,

Oann w3 npocrefimnx MerTonos pelenna obGpaTHoll zagaun
OCHOBAH HA MPUHYNNE DABHBIX BALAHUL,

Ecan sanama npeneannas aGromorthas narpewnocTs A,
TO [IpeleabHble  aBCOMOTHEE NOTPEUIHOCTH APryMEHTOB Xy
COTACHO STOMY NPHHUMNY OnpefeadioTea mo gopmy.e

A
M" <5 o
i ﬂ..r"

: (1.3.6)

EcTit AonycTHTh, uTO MNpepeabHas  aGeomorTHas norpeu-
HOCTH BCEX APryMEHTOB OJHA H Ta e, To AX; BHUNCAAETCH
no gopmyae

Au
ﬂ'!i..r[ — 7y . . {I_H.?j'
\1 it
— | Xy
[l »

[Tpn fonymenpn, wTO TOUNOCTL HIMEPCHWA Beex apry-
MEHTOB OUNNAROBA, T. € NpedeqsHble OTHOCHTENbHBlE NOrpei-
HOCTH ApryMedToB paesnws memay coboil, Ax; BblMIcIsIoTCR
no fopmyae

Ax; = ﬂl""‘”‘"' ) (1.3.8)
dhe
Elxt ﬂ"‘]
=1

Dopmynst (1.3.6)—(1.3.8) ne peerna npusMeHsMul, Bos-
MOAHE CayuaH, Korja npejesbHsbie aGcoMloTHeE norpemnoctd
HESABHCHMBIX TMEPEMEHHMIX OKAMYTCH HACTONBKO MAMHIMH, 4TO
AOOHTHCA  CODTBETCTBYIOWE! TOMHOCTH NPaKTHYCCKH  HerOa-
momiHo, B rakw& cayuanx CAeiyer OTCTYOHTH OT MpHKIIATA
PABHBIX BUHAHHIL H 34 CHET PA3YMHOTO YMEHBUIEHIs norpetu-
HOCTEl OAHON 4acTH MepeMeHHbx A0GHThCR YBEJHYEHHH 1o-
MpelHOCTER ApYroft vacTd nepeMeHHbIX. -

2. CTATHCTUYECKHWE METO/1bI
2.1, METOJ NOCJAELOBATEJBHOTO AHAJIH3A

2.1.1. Odwme creaeHHs

TlocaenonatenvHblil AHAMHI ABIASTCH METOLOM CTATHCOTH-
HECKOIO HCC/EN0BANHA TPH TPOBEpKe THNOTES, NPH KOTOpOM
noce KaxA0ro HabMONeHHA NPONIBOAHTCA aHAJN3 Boex Mpe-
ARAYUIHX HabGmofeHull cayvaliiol BeJHUMHE X,

Meroa nocaesopatensHoll nposepkn runotean My oTHOCH-
TEJBHO THIOTe3n [y OCHOBAH HAa NDPHMEHEHHN HAa KawmUof
CTALHH SKCNEPHMENTA (M-M HCUETAHHH) HEKOTOPOro [panmJa
NPHHATHA ONHOTO H3 TPEX BO3IMOMHBIX pemeHHil, .

[lpannjo ompegenser TPpH NONapHO-Henepecexaomnecs of-
aaeth R, E_:,, 1 R MHOMECTBA BCEX BOAMOMHUWX BHOOPOK
(X140 200y Xm) OOBEMA M, TAKHX, YTO eC/N HAGNIOLCHNUAN RL-
Gopka, Haunhaf ¢ me=1, nonaja s obgacTs R:,. TO pHIR-

maetca |-¢ pewenne (rupotesa Hy), ecam B 064707 Rum, TO
JKCIEPHMEHT [POIOMKACTCS W OPOBOAHTCA ouepelHoe m+ |-e
HCMNHMTAanHE,

¢
- OGaacre R, waswmaercs wpuruxecxod obaacreo W i
OAHO3HAYKO ONnpefendercs oWNGKaMi ABYX pPOAOE.

Quiubka [-e0 poda, ecan OTKIOHAETCH THUOTe3R Hy, 8 10
Bpevs Kak oWa werununa. Owubke 2-20 poda—echn  runo-
Te3n Mo NpunRMaeTed, B TO BPEMS KaK HCTHHHA KOHKYPHpYio-
nLad runoteaa M.

Beposithoets ownGKK 1-ro poaa « paema BEPOATHOCTH MO-
NaTaHiEs HabawnAenHol nu!’iu}}ﬂn B HKpHTHYecKYw obaacrs W,
BEINHCJCHHON npl runorese ffp, a BepostHooTh owmbrn 2-ro
poaa B— BepOATHOCTH HeMonajauus BHIGODKH B OB.JACTD W,
BEIMHCAGHHOR 1pH ruMoTese H),



a0 2 CraTieTHyecKRe MeToaM

Bepoartuocta ¢ # B aonyekawr CABAVIOWLYIO BAKHYIO npaK-
THUECKYI0 untepnperaumio. lIpn GodblioM Koamsecrse nniGo-
POK JOA7 J0HBIX 3AKMIOMEHHI pABHA o, €cAM BepHa Tno-
Te3d Mo, u pasna B, ecan mepua runoveza H,,

[Tponecc  mocneiosateasHoit  nposepku XapaxTepH-
IVeTCH:

— HOMYCKAESMEIM PHCKOM, CBASAHHLIM C MPHHATHEM Hepep-
HBIX pPeLexuil;

— ONepaTHBHOM XapaHTepHcTHKONl NPHHATOrO nocAedoBa-
TEJALHOMO KPHTEPHT;

— (yHELNel cpeaHero 4@caa HaGJoIEHNA KpuTepHa;

—— KOHEDPETIHM NOCAeloBATRABHLIM KDHTEPHEM npoBepkH
CTATHCTHYECKHX THIIOTES.

Honyexaemml puck onpenensercn BROOPOM HeTHpex u-
cea. oumbGramu l-ro poma (e) u 2-ro poaa (B}, a Takme
pepxuell (Oo) ® HumHed (f) rpauMnamu obaacred NPRHATHA
H OTEJOHCHHA NpoBepReMoll rHNoOTeIn.

Oum6kn « w f n anaenna O # 0, BUOHPAIOTCH 1A OcHORE
OUEHEH NOCACACTRHA, K KOTOPHM DPHBOANT Henpandibioe pe-
WEHNHE, TAK 4TOGH BePOATHOCTh 3A6PAKOBATE UAPTHIO (i]ac-
CHPHIIPOBATEL MIALAHE MAN TAKTHYCCKHI MpHEM HeyloBeTBO-
PHTCILHEIM) HE Npenhiillang BeHYHHE ¢, KOrI8 HCTHRHO® aHa-
HEHNE nen3secTioro napamerpa § < 6y, M BePONTHOCTL NpHHATH
napriio (MpU3HATL HAACANe HAN TAKTHICCKHA HpHeM viopie-
TROpHTENBHLIM) He lpepbiana B, korna 0 = 6,

ﬂ!lE‘,ﬂ'ﬂTﬂﬂH{IR XapanTepieTig ARUTERIR  ONpenenseT pe-
POATHOCTL TOTO, 910 HPOLECC SAKOHUNTCH NPHEATHEM NpoRe-
paemoft runorteaw My, Owa seasercs pyuxnued nenssecruoro
fnapaMerpa pacnpeaenenus cayuafiHoi seandunsi § u oGozya-
LETE E{ﬂ}. OnepaTHBHAA XapakTepucTHa MoKasLlBaet, Ha-
CKOJBLKO XOpOWO JAAHHOE NPABHAO NPOBEPKH COOTBETCIBYET
NPHAATHIO NPABHABHOIO PELleis,

Pytikuun cpednezo wucaa wabaodenud Kpurepus Xapanme
PHIYET CDRANEE HHCAD HADMONCHME 11 AAf S4HAHHOTO Kpnre-
PH#, IABHCHT TOALKO OT mapamerpa 0 w obosnavaerca E(n),

OnTiMancHBM 'EPHTEDHEM 104 HAKOOAEE BamHOrO B HC-
CASAOBANHA ONepausf Cly4ad, KOrjJla npoBepre NOABEprAETCA
HPOCTaR THNOTC3a NP CANHCTBEHHON KOHKYPHDYIOWLEH runo-
Te3e, HBARCTCH nociedosareavtel Kpurepuil oTHONCHIS G-
posruocreld Baasda,

2.1. Metoa nocreloBaTEALHOTOG aNaNHIR a1

B cpenmem mMeton nocaeAuBaTeqAbHOTO  anaTH3A Tpebyer
B 2 paza MeHmIIe HCOBITAHUE, YeM KJAACCHYECKHE Merobl lipo-
HEPKH FHMNOTEs.

2.1.2. Tlposepka naprum MPoLyKUHH METOLOM oTOPAKOBKK
NepekTHEX Haneani

MoroGuas sapaua BeTpevaeTcs npn NpHeMKe Maccomod
UPOAYKIHH, OUEHKE 3a1aHHOr0 TaKTHYECKOrQ nNpHeMa HAH
haKTa OcylllecTsIEHHA NPOBEPAEMOro AEACTBHA (OGHapYKeHHE
00LEKTa, YKJIOHEHHE OT NPOTHBHNKA) M T, 1.

Matemaruueckas GopMyanpoBka sagaum

[Tyers x— cayuafinan seanuina, KOTOpas Mower TS
MATL TOJbBKO JBa 3nmavenwn: O |, M p-— HeHIBeCTHAS Be-
POATHOCTE TOTQ, 4TO X NpHHAMaer sHaveHue |. TpeGyercs
NpOEEPHTL THNOTE3Y fy 0 TOM, WTO p HE NpeBHIIAET HEKOTO-
poit sasaudoll peawwnnsl p’. BeuyiHa p o3Hauaer oTHOCH-
TEALHOE MHCAO AeeKTHHIX Hageawh B naprum. Ipn p < p'
HdPTHA Opuanmaercs, npu p>p’ Her.

Honyckaemulii pick onpeaeaserca ua TpeGoBamill, 4TOOH
BEPORTHOCTE 3a0pAKOBATL NAPTIHI0 He NpeBLILAAA 3a4aHNOMN
BETHUHHE a, KOrA4 P < pg, H BePOATHOCTL NPHHATH NAPTHIO
He npesmitana B, korna p= pu

[Mpunarie napran uspeand PACCMATPHBALTCA Kak omHGKa,
HMEIOWLaA sHaveHne Toraa (M TOALKO TOrza), Korga p= py,
d OTKAd OT NPUHATHA NapTHH, Korda p< py. Ecnn py<p <
< l. To Momer OuTH NpHRATO JnGoe pewenne. [onyekaemu
PHCK RApakTCPHAYETCH YNCTAMH Po, Py, o 1 B .

Meroanka nposegenun NocAefAOBATENR-
HOTO KpHTEPH A,

1) Paccuwrmpaores snavenns

l_ﬂ ﬁ' I—F,._, I_Fi P
7 P e s 2.1.1)
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]
2) OnpeleanioTca 3HaYeHus npueMoudoro (a.) # OGpako-
BOYHOro (Fm) 4Hces:

. L.l N *
In ; !u]—-f-"‘—
ﬂm= | —=a + m I—_F"|
In£L —1n b=l Iuﬂ—lnl;JEL
Mo i 1~ pg
S L o@2.1.29 8
In : In II“;]"'
Fm = + . .
Ir1ﬂ—lu.:|—_~fLI n 2L I:\I_P’ i
Pa | — po Po — P

3) Ha m-m uenurauun BuMpcAgeTes uueno AedeKTHLY Ha-
neTHR

H NPOBERRETCA YCI0BHE 8 < dm < Fm.

Ecan @y < dy <7 rg — HCHBTANNA NPOAOIAKAKITCH, 1 o
CCJIH dyp > rm— naprua Gpakyercs, a F (2.1.3)
ecian dm < Qg ~— NAPTHA TPHHIMALTCH, |

L é
Cnocolpm peaiH3aUNN KpHTEpHA.

TaGauunmit  cnocod. Cocraeasercs Tabinng, B KOTOPYIO
A0 HEYAJAA HCHLTAHHI 34HOCATCH BEJMYHHL mi=1, 2 ... Gm 1

b
H fm, 8 B NPONECCE HCMBITAHKA — BemInnnl gy = o4y, |
' I=] '
Pewenne npuuusaercs 8 coorpercreun ¢ (2.1.3).
I'papuveckuit cnocol. Ha rpaduke, roe no ocu abeniice |
OTRAAALIBACTCA YHCJO M1, 4 MO BEPTHKAALHOR ocH — uHca0 dy,.
CTPOMTCSL 30HA pelmenufl, rpanilaMi KOTOPOR CAYMaT napaJ-

I
o
il e Py

* B dopmynax

STOTra  pajdledin

LECHTHYNRE Jorapudmel.

NPaBOMEPHG

HENOALIOGRRTE

o

2.1. Meron nocnenonarennHOro aHANNIA a3

- mm——— ——

acabusie auumin Ly n Ly, nasspaeMbie susussn pewenus. Hx
YIA0BOA Kos(p(pHINEHT paBeH

In } TR
s = ‘;"_ (2.1.4)
h]fl- —In s ¥
£ | —
ITpamwme Lg u L; nepecexkarr ock dy B Toukax hp v A
COOTBETCTBEHHO:
Inw—i id ﬁ
hy = )
[n_:EL In E__.E.!.
Pa I —p 015
{ i
In ! :ﬁ
ﬁ] —_ Ll
i e o e
Pa ] _;J.. .l

[}
O6nacts swime amnnn Ly — R, onpeaeaser obaacts Gpa-

ROBKH, Mempay nuHusime Ly o Li—Rw — o0aacTe Geapasanyism,
a- ke Lo— Rp,—obaacts npuemkn usieami. B npotiecce
HenmiTannlt Tousn (m, dy)  HawocwTes Ha rpadmk,
Mpu (m, dp) e Ky nensiranng npojioakamoTtes,

npu (m, dn) & R, naprus Gpakyeres, l (2.1.6)
npu (m, dp)E RS maptna npumnsaeres. [

QOuepaTnBHasn :m%al-:repncmua kpurepua L(p) crpoures no

NATH 3HaveHuam p. B stom cayuae:
jag p =10 Li0)i=1 1 .
Aag p=py L(p)=1—g
A p= Lip)=E8
i Pl} ﬁ! A {E. I F,.}
e = L .
JAA p=§ L{s}_.m_i_“tﬂl -
djag p=1 L{l)=0, ]

2—T05
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Gynkuna L(p) somnoronuo yOweaer c  yseanuenmesm p,
NOTOMY HATH TOMEK BNOJAHE YACBJACTBOPHTEALHO ONpeIeasior
dopmy Kpuson L(p),

DyuRuia cpeanero wncaa naGmogennit kputepua [y (n)
CTPONTCR N0 NATH 3uauenusam p. B stom cayyae:

At gy = U
in ]Eu
E = —_—
FPUEH} ]n-l.-.:‘ﬁ.—l. ’
| — Py
LI 7= Pa 3
{1 —a)In I_L 4 aln ek
E (1) = st s
P M L=
Fo ity ===k f e po) Al e
Po } — 2y
AP =Py
p | —§
pin ——==ki(l —P)in ——  (2.1.8)
EFI (i) = » T T =i '
Fa =
s p=1
T oy
B ()= }
P :
In £5
Fa
ana p=
1y | _ﬂ_-ﬂ -1 I ;—3
Bg(n) =— B, @) . j
rae
E, (2) = In &L n —£8 (2.1.9)

i

- : i
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[py fpiMesennn  yceuenHOro Kpurepia  WenWTaHuA fpe-

[—-‘.;]rEtLLl:IH:ZITI::ﬂ NPH f=my, rie Mg — 3ajaMH0e YHCI0 HCNLITAHHI
B R Y :

e o |
ecmt d, > — 5 fe — naptua Gpakyercs,
(2.1.10)
@ +r
n
eea d,, < —5—"L — napTHA NpUEIMaeTCs.

Opamep 211, [lytem MOACAHPOBAHIA napwanTa Goespwx  gefi-
eTHIil npoaepiTh uEﬂECnnﬁpﬁEFlﬂCTh MPEAAATACMAOrG TARTHHECKORS
puesa. TawTnuecknll npueM Gygem cHnTaTh Henecoolpnibiy, ecan
CMY COOTHETCTHYET BEPONTHOCTE RMMOAHENHH sanaum W = 0,8, r1‘1‘3.-1:11.
C BEPORTHOCTLI0 2 £ (L02 NORYETHMO NPHOATHE potdenun o TOM, 9TO
TAKTHUCCKAH HpkeM neaecondpaicH, XoTd W07, n nyers o uei::un--
nocTwo [ < 0,03 TAKAE HONYETHMO NOpHHATHE peluenna o TOM, UMTO
npiuen weuedecoobparen, xora W > 0,9, Takum olippaoMm, Tiltﬁlj':‘l'ml
HPOBLPHTR  NeACCOnOPasHOCTE  NPCLINLArdcMOro TARTHUCCKOrD NPHEeMi
NPy AONYCHatMoM pHOKe: q

o=l —-09=0,0;p =107l a=00un == 0,03,

Nocrporte onepatis e
tpenuernpqncna HEE?E ;é’;fe’.m. XAPARTEPHCTIORY  KpHTepitn o pyURIN

Pewenne I, Ilposeprs
npiesa.

A, TaGawunwmi crnocon, %

a) Mo dopuysam (2.1.2) prcedntmnaworen [ npe B =],

2, . H SaMocATcs B Tada, 2.1
6) TMponognres woxeanpobatne, Tlocie Kaxcnora M =], 2

BhiYHCARETCH dm- ganocuresn B Tala, 21,0 R cpamunBaeTca o B ope H
r

A

HeactondpaIHocTH TAKTHHCCKOTD

Tabanwnga 2.1.1

il
i m d oy Tmi o @y din Fin

5 .
&
LR |

] ik il e T B oty

Oe =8 S5 e LS B3
b [ Tl S T

Zs

b
-
e e B O S RN N s e

— D00 w3 O S e 23 B —
B s P e s i Bk e g b 1
_— i DS e

(=L T e = Fom Bt

i

b2
o
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p) Mpu m =18 dm = r-  Dponepria saxoniiaace. TarTnyeckuil

npHeM OTKJIONACTCH,
b, Tpajduveckuft cnocod.

a) Mo dopumynam (2.1.4) n (2.1.6) paccunTaipsoTes £, iy it Ay (5=
e 0,308, g =—4,6 u k, = 1,5) W cTpoMTeA  soHa  pemesidl

{puec.. 2.1.1).
Ay
o}
Takmtiveckt
oleM

8 I weuerecoodpasen

HensImaKus
2 APOGOAKAKIMICS
Z u
Taxmuveck
noueM
) UeAE0000paseH
I § 10 75 0 m

Pue. 2.1.1

6) TlpononuTer  sonennpodannae [locae kaWaoro mr=1, 2, ..
DL HCNRETON
#) Touxi (m, dm'_i nocHeA0BATEALNO MOCAL KAMEOrO SKCTEpH-

MEnTa HaROCHATCH Ha rpadus poc, 2.0.1. AHaansupyercs secronoio-
HEERMIE oMepeaHall TowKn,
r) Tlipp M =18 To4yka: {m. ﬂ'm} OHAIDAACE B 30HE OpaHoBngl,

TawTH4eckHN npuneM OTKAOHACTCN,

2, Ioerpoenne onepaTeBnol XapakTepHCTHRER KpUTepHA,

g) Ilo G MY T M (2.1.7 accunTsawTes  L{p) s L(0) =13
L{u.h --n.sgz Etﬁ,m}nﬂ.d-l; Z[u*ﬂp} = 0,08 W L{]} =0, ’

G) Crponten rpadmu L (p) (pue, 2.1.2). Hz avasusa dymsuns
L (p) chenyer, 9to Bubpaniuie 3navedns & o F olecneqnns Gofb-
WY MOWHOLTE KPHTEpHA, 970 oOecnedydBaeT BLICOKYO HaIeAHOCTh
Npaseprx.

3. [ocrpoenne dynkunn cpexvera aucas  HaGaomeundt Hpnrelnm.

a) Ho dopuyagse (2,1.8) paccyRTMBARTCR Epi.n'h Ep=ij (#) = 13,8

Ep, (1) = 84,8; E_(n) = 50,4; By (m) =32,6; Epqim=23,5,
@i} Crpontca rpadiik Eﬂ{n} {pue. 2.1.3).

2.1. Meroa nocaedoRaTeALEOTG Aiannan ar

Lip)
10

05

i, s e o e e

ey
=
e e o
=
L=
o
T
—he
=1
L~

Puc. 2.1.2

Pug, 2.1.3
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2.1.3. Cpapuutensnan ouenka 3(EKTHEHOCTH ABYX CHCTEM

[NonoGuas aanava BO3HNKEET Npi cpassenun spderrinno-
CTH ABYX TAKTHUECKMX HPHEMOB, NpHeMKe ABYX uaptiii Goe-
NPHNACOE, ABYX CHCTEM OpPYIKHA, OUEHHBASMBIX L0 BepoOATIO-
CTH MONajaHHds, H T. I

Maremartuveckas JOpMYAHPOREA 3ajaum

Ha ocuoBauun AByxX cepufl memwtanall @y, ..., @i ..o By,
wy By, . TpEOYETCA NPOREPHTH THMOOTEIY Py = pPa NPOTHB KOH-
KYPEPYIOILEH THIOTESHW py<py, [AE Py H P2 HEHIBECTHHIE Be-
POSTHOCTH ycreXa B KaMKAoi M3 cepus uenurvanuf. B pesyib-
TATE {-M0 HCIBITAHHA (PHKCHPYCTCA PeayaLTAT:

_ _ [ l—pB caysae ycrexa, :
ai(6i) | 0-—pB npoTHBHOM cayuae, (2.1.11)

B pannoM nocAeoBATCILHOM KPHTEPHH PaccMaTpUBAIOTCH
naput (@i, b;) rakue, uto (ai, &)= (10) v (0,1). Yueao nap
(1,0) oboanavacrea fy, wuciao nap (0,1) — f5.

Oritoctitedsiioe  NPeBOCX0ACTBO  Npolecca 2 Haa npoiec-
coM | H3MEpAeTCH OTHOWERHEM HX HoKazatedel shdextis-
HOCTH fa W Ry:

kg I'__p.l 4 (‘I '_-.Iﬂi} ¢

G = = s A I B
ky P B —D) ( )

L—jn

Ecom a=1, npoueccd oaunakosul, ecin u>>1,.70 mponece 2
ayuqlle, echny 4<1, T0o ayuuwe npouece 1.

JLAf MPHEATHS PRIUeHHN O CPaBHNTEILHON OUenKe Npoiec-
coB BHIOHPAIOTCA JABA SHAUCHHA dg ® 4y (M < 1y) TAKMX, 49TO
OTKa3 OT [poiecca 1 B noaw3y npouecca 2 paccMaTpHBaeTCA
KaKk omnOKa, HMCHOILAS [PAKTHUGCKOE 3HAYCHHE, KOrjga HeTHH-
HOE JHaueHHe U < dp, H COXpaHeHne npouecca | pacematpu-
BaeTcA Kak owmbka, Korpga w=uy, bEcan u € (u, ), 10
HEBAJKHO, KAKOCe pelieHne NPHHATO.

Beamyuna JomycTaMOro pHCKa onpeiefnerca B CACLVIOULE
QOPME: BEPOATHOCTE OTKAZA OT Npolecca | ne A0AmHA npe-
BHIUATE BLOPAHHOR BEJHYHUB @, KOUAA U < Uy, H BEPOATHOCTL
coxpanenua mpouecca | He A0/dAHA NPeBLILATL BEJHMUHLL i,
KOFad & =,

21 Meraa necaeaonaresniors CHERETET a0
i

Meroauka n
: pPobBenenun NOCACNLOBATEN b
Noro Kpurepin .? TR

[) Paccuntusaiores smasenisn b= _ B ' 1 4 m
2) Onperean ) el i (P
CARIOTCH FHAYEHHS 11 MO : 2

Bounoro (ry) unceg: pugmouniore (a;) n Gpako

In]—_—i— In 41 ‘
o t W=tk o
Inary — In ug i, —Inw, ' }
) (2.1.13)
In——a—l_“L In I s
e .1 | —u,
Ina; — In u, Imuy —lna, * J

rne {— ofimee gieno naGaiohae
J JIDAEEMBIX Dap, CcOOTBETCTRVIOU
HHCTY HCORTauui, (= + 1. 4 Sl

3) Tlposepsierca yedonue ar<ta<lr,.

Hpn ap <"ty < ry nenmramn rr]m.n,n.ummrtn.l

mpi I = ay MpHHIMAETeR nponece. |,

(2.1.14)

npi £y =y NPpRHIMaeTCR npouece 2, J

%nﬂcnﬂm PeadH3IaniNil KPHTEpPHA.

abmnineil cniocod, Cocrapasercs TaBaiua, B KoTopyio Ao
Ha%ana McnelTanHl AaanocATen Beaninun f=1, Dty Bp HoPy
d B Npouecce MenuTanif — peayantar nabmoaennft (a;, b;}'

IJ-EFjIr t [2]!-I4}] cﬂ

[papuveckuh cnocoG, Ha rpaduike, rae mo ocn afcouce
OTKJI8AnBaCTCA uHedo f, a4 nmo ocu OPAHRAT — uMeao [y
trponres 3oma  pewennit, onpeeaseman  JHHHES MH Liw L.u:
Q6w yraonoft xosdduient stix apsud paney

1 +
| + uy
Inny —lnu,

In

. (2.1.15)
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g napaMerpul Ry B iy paBHR cooTBeTcTBEHHO AMR Lo Ly

In ’
g | —a
Inuy —Inag '’ .
2.1.16
ln—
hy =

Inu; —Inug "~ )
i P
Obaacty swnme Li— Ry onpejeaser objgacte npeanoyre-

HHA Tipolieccy 2, Hume JuEnH Lo— Kf —npoieccy 1, memay

auanamn Lo, Ly — Ry — olnactb Gespasanuus.
B npouecce mcnnranuii Ha rpadMK  HaHOCATCHS  TOMKH

(1, ta).
l‘ltplt (t, £:)E Ry mensiranig npoxoamaloTes,

npu (¢, £)E F.‘; nponece 2 sipdekTietee,

mpu (¢ ;)€ RY npouece 1 spdertunnee.

Onepatusias xapakrepretira L(u) onpeaensierca Beposr-
HOCTBIO TOTO, 4TO mponece | okasmercAa sddexTnsHes npo-

]
decca 2 aaa awboro anaueHns H = T
i

Kpupaa L(u) crpoutcs mo nNATH SHAYEHHAM L

Ian & = o0 L(w)=0 )
g u==—tty L(—u))=8;
1 +H:|
MU= 1 I "I"I-I’u
i i 1))
(1 4 u
”f_E Ll G R
In =
L{u) = '
]I]];F—lIIL
a } —a
amau=iy L{uwg)=1—a
ang u=0 L(0)=1. _

2.1, Meroa nocaczobaTensiiorn aEaaNIa 4]

DYHEUNG cpLAHero uHera naGaloaennlt Kputepus E, (#)
CTPONTCA NO CASAYIOLLHM NATH 3HAYEHHAM U

A g =0 1
ln1 Eﬂ
) = m»y
Eo (1) gy !
In
1 4+ uy
AR @ = 1y
(1 -—a) ln —l?"~-——+=:]r:|1‘!_'rl
B, (&)= L=y g :
8 i, i H,{!—l—n.-.'_i+ | InT+u.:,'
Vg g (1 + uy) L +ag 1 4 0y
ANA 0= iy
4 s
Bl () T P
B, (6= Sreri g :
i ot (1 - i) | ] ]'nI+H'?l [ (2.1.18)
BT e T B e I S e
A U= —— 2
; ~ =%

e -—(ln._li_ﬂ)(lnlzﬁ)

o NNt I m{l-l-uﬂ}mI-]—m ;
g (1 +my) 1 4 4

nd it = oo
In I:ﬁ
E () = .
m{} [ I.!’{|+-ﬂn}
n]
g (1 4 1y)

Jaece § yraosofh kosdduiunenr, onpegensemuft no  Qop-
myae (2.1,15).
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b [ﬂIE:ZFZl-l;FF EEIE' Cl-'l'mﬂlll{llrh Ale paanonokaunoninie cramuun PJIC-I
Hi rr-m-. p 3= CRORTHOCTH OOMAPYHOHRN - 34AHROTD GOheKTS Kot W aof
i Pz HelsBecTHW Onenky nponaBecti [g ol

s
15 | Marnamacmes
£ Cmanyug
HEBImar g
Rpadensamimes

i !

# - Hpunameemcs
Temarngus

00 8 AT g T S E
Puc, 2.1.4

PHMENTA, ApOROAHNMOrD & ;
BACAT wo sapiramor OARHAKOBLIY  yehosmax mas  PIC-T

T FJ"E-Fl'I
Pi{l = py)

Mpn 31om atkaa
83 o PJAC-1 paan - PJAC-IT
~IT eunraeren ;
HHEHHell  npakTureckoer  suavenle, KOPAa  HOTHHHOE iﬂ'f&?.?&

R |.3 i i
3 %;:'115“'&*-:' jl:g.lllmjrlql:e PAC-1 eaurasrog olHOKoH, norng & = 8=
. San; 1 A PHCHEA OOPSLesseress SueTham = :
2 e L 1 e (LU My
A= 0,10, Hosaesosatenni i anaausy npodstectn rpadiecin, &

Pemenne. ;
BAOTCA § = 0,756, .'?.Ln_ﬂ..'a,?npmmm (2116} # (2.L16) paccunru-

(pue, 2.1.4). Ry =40 g CTPONTES 308  petten]

G} Tlposoturca skcnepusent. 11 e
(oGituce YHEAD NAGMIOLCMMY Ban)  mae ILAOM0  IKCHephMeHTy
(0,13 W (1,0). X map) onpeachnerca  f; | dweao nop
BY Tougwn ”'-. -f,] NOCTeADNATEARIO NOCAE  KASEIoro SKCMEpH-

MCHTA ' HaWoCATCR Ha rpadup |
{o(pie, 2.0.4). Aupananpye
AtKenRe ovepeainll Tougn, e B b

Jl] " n 1"- ]H- I fe = El‘ FTOUED [r ir ’ 2 5
PJIC-T, f e D %yl OKDBANACH W 300D MPHOMKH
PIIC-I1. AdENM OLDasoM, MOomMUo CuUNTaTE, yto PJC-1 ad]ﬂ’EHTHHFEED

!

2.1. Merog noctenoRarenLHoro anasnas 43

2.1.4. Ouenxa KauecTsa CcHCTEMbl N0 CPEAHEMY 3HAMEHHIO
BUOPAHHOTO napamerpa

[lpw onenxe kavectsa NeNETHBAGMOl CHCTEMH, THNA opy-
HHA WA ycTpolictna, yposHs OocBofl NOATOTOBKH JHYHOTO
COCTAREA WM OTpa0ATHIBAEMOTO TAKTHYECKOro npueMa, a
TARMKE NP NPHEMOMHOM KONTPOAE NPOAYKHHN H T, 1. BO3HM-
KAET 3ajlava dueHki ux spdextusHocT 110 cpeaneMy 3maye-
Hill0 BHOpARNOrO nNapaMerpa  paccMaTpHBAEMOro [potecca,
CHITEN, WTO pacnpejesende 3Toro napamerpa (X) noasHHeHo
HOpMadAbHOMY 3aKOHY © H3BecTHOM Axcnepcuel o (l-7 sa-
aaua) waw sakony [lyaccoMa ¢ HECH3BECTHLIM MaTEMaTHYECKHM
oxHIannemM (2-1 sanaua).

Martemaruveckaa tdopsmyanpoBrEe 1-f 3a-
hayH.

Hueerca cayuafinan peauuiia X, pacnpereleHias 1o Hop-
MAJEHOMY 38KOHY ¢ NJAOTHOCTEIO BEPOSTHOCTH

| 2 |
fix; 8, 0) = ——mr E.‘.'L].'.III' — T.,* (2.1.19)

2o
rae 0 — nenzpectioe mareMaTHUECKOE OMKMAAHME,
5% — W3BCCTHAS AHCIEpCHH.

TpeGyercas npoBepnte runortesy My, uto <6, ecan 0 3a-
aaHo.

Joka NpeAnouTHTEALHOrO HPHHATHA COCTOMT W3 Beex §,
ans Koropux 0 < 0, 3048 NpeANoYTHTEALHOTO OTKA3Z BRIO-
vyaer see 0, Anw woropmx § > 0;, u zona Ge3apasmiMHA COCTOHT
na Beex anaysenni § memay Oy w 6. Tlpn stom BpepoaTHOCTH
GPakoBKN NAPTHH He JA0MMHA 1pepbinmaTh o Korta 0 < 0,
d BepoATHOCTL €8 NPHHATHS He J0/0EHa DpeBLlitaTh ped-
uiHel f, korpma 03 0. onyekaemwifi pHcK Xapakrepuayercs
uneaamy Oy, 6, a o B

[TocneropaTe el KpUTEPHH, YIOBJeTBOpAWWIRA Tpedo-
BOHHOY AOMYCTAMOTO PHCKA, ABNACTCA KPNHTEPHEM NPORePRH
FHIIOTESLE o (0=0) npotns KoBKypHpYWOLWER THNOTEIL
Hy (0=1).

Metoauka NpOBEREHHA nocAeloBaTeb
HOTO KpHTEpHS,

1) Paccunrwealores sHavueuus

iy 4 g 0, + 0y
2

& I—I.'I. ) u! '{JL, ;
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2) Cnpeneastiores npueMonnoe (gym) 0 Opakonounoe (rm)
b 1] Dy 2

Lk 3 ﬂu‘l'ﬂi_ |
ﬂ,—ﬂnlui+-n +m—-——~2 :

By =

(2.1.20)

i a? II-""'H Eu."'ﬂl_
= B — 0, In Z +MT'

m

d) Ha m-M ncnutanun dopuupyercs cymma Z:xi g

f=]
U NPOBEPAETCA YCAOBHE Ay < Xy < Fope

CEcan apy < Xy < 1y — UCHBTAHNA NPOLOMEAIOTES:
eca Xm < @y — npunumaercs runoreaa M, l{ﬂ. 1.21)

eCch X > Fm — NpHHHEMAETCH THnOTEsa Ay

Cnocolu peannsaunumy EPHTEPHA.

Tabanunuit cnoco6. Cocranaserca taGmuua, s KOTOpY0 10
Hatuata HenbITaHHA sanocATcs  BedlMHHE m=1, 2, ... @m H
Fm, & B NPOLECCE HCNHTAHHN — BeANuMHM X; # X... Pemenne
NpPHHEMAaETCA B COOTBETCTRBIM ¢ (2.1.2]).

Fpaguueckilt cnoco6, Ha rpadmxe, rae no oen afeunce
OTKJEALBACTCH YHCAO M, a -no ocH [JPJJ.][HI]T-—-—X"., CTROHTCH
30Ha peuwlennfl, onpegenseMas JaunuaMH L; ® Lg. Yraomon
KosppuUnenT STHX AUHRA paBen

_ 8 + 6

s S (2.1.22)

& napaMerput fig 0 My pasun cootseTcTEenHo AmA Lo u Ly

i a* 530 iy a? 1 —§8
h"'_ﬂ|—{+¢1nl—-n’ f:,_ﬂi_ﬁuln S (2.1.23)

(]
Odnracre Beme aummmn L,— R, onpeneaser ofaacts npa-

HATHA THnOTesw Hy, mnme ammun Lo— R — o6macts MpPHHA-

THA THOOTesw Mo, Memay qumuamn Ly 1 L—R,, — oCaacTs
Gespasanyng,
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{ B npouecce wHenumramuii na rpadMKk  HAHOCATCH  TOMKH
M- R )

Mpu (m, Xp) € R, npusnmaetca runoresa Hy,

npu (m, X,)E€ R, runorean Hy, (2.1.24)

npH (m, Xpp) € Ry HEHLITAHHA NPOLOSKAIOTCA,

Oneparusnas xapaktepuctika Kputepus L(0) crponten no

NATH 3HaveHusam §: 0 = —oo, 6, _1’:¢-52—I]; 81, 4 o0, Ilpu stom
L{—s)=1; L{0) =1—g;
} —§
In
U, + 51) o )
L(—,-—— — 3 : v op (2.1.258)
. In .]:-.E__in_li._
a l—a
L{lyy=§ L(+)=0. )

Dynkuun  cpeanero wneaa waGmonenwit By (n) onpene-
naercd no gopmye

By + L (6) (ho— hy)

: (2.1,26)

Ey(n) = g
npu fms —no dopmyae
R fe e
By (m) =~ (2.1.27)

Tlpn MER 213 B FEAONHLIY FHADOACGrERECKEY YOAORHEX MPOEEPHTE
COOTRETCTRHE HOOOID. THIPoOSKYETHHECHOrD HoMOACKSs OF GAVIOMIIHAM
Tl:]{HHHEEKI[I':I__!:"L‘-JD’EHHI‘-I: MAETEMATHYSCKD® OMHAGHNEe ApibLHoeTH ob-

HEPYIKQHRA X [JAB&RILerS npeaMers, HaXoidiierocds Ha paceTas-
nww Xy 140 == 145 xafi, noamno OWTh B $penesax xe=135 xa6 M
Xi= 150 xa®, Tipw 3TOM BepoATHOCTL OPOIKOBKN KOMOJCKCE HE AOJMKHA

mpesblilaTh 9 =0,0], Korja X« ¥y, 8 BOPOATHOCTE NPHHRTHRE KOMMJASK-

ca He ADAWMHA npepbliwiaTh seauuiKn f =003, xorma x > x;. [Togne-
AUBATEALHWI aHAMM2 BPOBCCTH rpaguueck.

CynTaeTcd, §TO AANLHOCTh OOHApPYHEHHH X pacnpeagiena no
HOPMAABHOMY 3FAKOHY € HEHIBECTHMM CPoAHHM 3IHAUEHUEM X B cpel-
HHEM KEAZpaTHUSCKHEM oTHACHCEHUeM =25 gad,
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Pewenmwe I 7 2.1.22 ACCUHTE
DAKITEN F o= [42,05: h:}- —&:-‘.!I%IIH‘JE:M.-.r”-IuME-T'B1 ] ::::'puulbl-l'u;{:a:"b Iz.;:i?u pﬁéﬁﬂlﬂii
(puec, 2.1.5).

Xm
F-mp9 L
ROMARENC
SASOAROEWEAETEN
2. 1"{?5 L
7 Im-ﬁ L
Xosriaexe
MG ETTCT
| |
i g M5 m

Piig, 20,5

6} npﬂﬂl:rm[‘rl:'ﬂ AECTIepNMenT, fh]IHcF[J}fE‘I'Eﬂ .:r!,+ Mocne Kamioro
i

o muasanenseren X, = ;1 Xy

B] Tougn (., Im}nm‘.'rf'_li-nnnru..ql.:m BOCTC RAMAOTO SHCMEpHMeHTa

Halloearen Ha rpadmk (pre. 2.1.5), Anamuznpyerca me
OUCPEANGH TOUKN, Py CTOMOAOHL S H e

r) Tipn M= 21, Xy = 2040 touma (1, Hm} OKA%8N8¢L B 30je
mpueMEl ROMBJICKeA.

Takum ofpazoM, NponcpEa  MOKA3AA4, HTO KOMAACKS YAOBAETHO-
PHET IRAAHHEM TEXHHYSCKHM YCNOHHAM,

Martemarnueckan dopmMyswposra 2§ 3ga-
oavH.

Ilyeth ¥y, Xg, ..., ¥4, .. SHAYEHNA, HPHHHMACMbE cayuafino
BENHYHROR X, pacnpeaenenxoit no 3akowy Ilyaccoma ¢ omunm
H TEM #e HEHIBECTHMM cpeiuum B

T 0) = '.Ei:‘ £ (2.1.28)

o1, Mevon nocaeacnareasiors aHanMan A7

[Mposepaeman runoresa Hp cocrour B TOM, uTo O=f a
anwTepnathenan My s rom, uto G=0, Haa onpesencuHocTtH
By<2f;. Taknm-oGpazos, aaa § <0 npakTiueck paxuo, urobul
nposepReMad naprTis  (rakrnueckuil npues) Omaa npHHATE,
a npy 6> 0 — oTRepruyTa, XOTA BO3MOXMHA W obpaTHas no-
CTAHOBKA 3ajayn.

Honyckaemstil pHck Xapawrtepuayerca udchamu fo, 6, « 1 B

MeTtoanka nposejcHHA TNOCJCIOBATEILHOTO KPHTEpHA M
crnocofsl ero peaansauun apasormuam |- sagake. Pazanune
3ARIONAETCA JHMB B (POPMYJax onpelecHHA NPHEMOYHOIO
(@) W GpakoBouHOrG (rm) 4Hcen:

B ‘I
b s = m (0 —0y)
- "= b —1nl " b —In6, " 50,
In =k o
7 a ﬂf{ﬂ|—'ﬂﬂ}
b = 0 —Inf, © Tnb —int

CooTEETCTRENHO HMEIOT APYrHe (OpMyAbHBE BLPAKEHHS
yraosoll woshduument () n napaverpw (Ao, fiy) Jdnuni pe-
mwenHa Lg o Ly, 8 HMCHHO!

B —b,
5_ I““[_]ﬂﬂn!
It
g = 77 ¥ Ly (2.1.30)
i [ ln_ln_;a'
kl: I[I:'[]|—]nH|;| - J

OnepaTHBnan xapﬁmapu’cﬂlﬂﬂ L{i) mnanfosee wpocro
cTpoNTCA Mo weTeipeM snavennam § § = —oo, Oy, O 1 § = o0,
Mpu srom L(—oo)=1; L{k)=1-—a: L{f)=B u L{+oc0)=0.
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Pyurwin  cpearero wmeda  maGmoemud E, (#) onpeae-
JdAeTca no diopmyae

—

L (1) 1In _ﬁ_a + ’-lmf.{ﬂ}lnn-!-;—"i-

B, (2)

En{ﬂ}% — [E.I.Bl}

rie By(z) =061In -g—' + (§a —0y).
2

Mpumep 2.0.4. Metogom  sarematuveckora MOLedIpOBAINA  Onpe-
DEMINTH SPQERTHIHOCT ABYX TakTHYecKNX mpuemon (I & 11} noncka
HoABOAHOR Aomxu cumamu [1JTO, ewutax, sto. uwcao ofHapysent
NOAMMRACTCH 3axoxy TIyaccoma ¢ Tapamerposm B,  TaxTHwecKuil
npHeM cYnTaeTes sheherTHBURIM, ecnn CpoaHee THEAO obuapymenui
() » samnmimi wutepnaa Bpemeny Ooavime anyx. Tlvers ¢ pepont-
nocruio ® < 0,02 monycrumo npunarie pelemnst o vom, uro HpEe
Ueaecoobpases, xors ¥ <2 (b, = 1), u ¢ peporTHOCTHIO i« 0,08 —yro

NPHEM | HemgaecooGpayen, xora § > 2(0, =23). Tawnm ofipasow,
TpefiyeTes  nponepuTh HenccooOpaaHotTh TAKTHICCRIY npHesMon  mpn
ACMYCRACMOM pReKe: fg »= [, 6, =3, 2= 0,02 § = 0,05, [fponepky npo-

HIBCCTH TabANYHEM cnocolon,
Pemenue, 1. Mo dopsynam  (2.1.29) paccMuTHBAOTCR  anas

ugnMg 4, M £, I sanocsres 8 Taba, 2.1.%

2. MpoRoaNTed  MoaeaHpoBalin HEHJIOMD M3 TAKTIYECKHX Npiigs
Man. B kamioMm skeneprsente NOACHHTEIBAETCH  KOONTECTBO olHapy-
Mennl oonsopuoll foake u CHPLACARIOTEH  SHOAA Jrinu At oo
dopuyae

m
Xy = 2 %

f==1

PeayabTaTl agnocstea » Tata, 2.1.2,
4. Monermpopange | TaRTHYECKOro NPHEMA SAKANYHBEAETCH Ha

5-M 3KCmMepHMEHTE, TaK kax N <t (6<6:6), 7. e 1 npuex

CHa3aTCH HesipdberTinanss,
Mogennposarue [ TARTHYECKOrD NPHEME OKOHYHAOCH He G-m
SKCNCPHMENTE, W ero caeayer npuinares  squpeKTHEHMM, TaK Kak

b Yol @ (14 > 13,8).

[
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Tabauwuya 21,2

i m L

b =

ta'ta

10
10
[14]

[ e S R
o

T o
[

] 0 R D
e

2.1,5, OueHKa KAYMECTBA CHCTEM b BOOPYIKEHHA
no AHCHEpPCHH Bullpannoro napamerpa

IMoaofinan sagaua Boanukaer p rex cAyuaax, Koria npo-
HECCH, anaJdoTHUHBIE YKA3aHHLIM B paajene 2.1.4, HeoBX0MHMO
OUCHHBETE WO CPREIHEM Y KEEIII.]ZI-ETHHEEHI]M}" OTKJOHEeHHID o
BEIIPANHOIO NApAMETpa X (M3BECTHOrO 1AM HEeH3IBecTHoro) or
ero cpepuero anavenns 0. Tak, ecanm kawecrso nponykumm
(npoitecca) CUMTACTCA TeM BWINE, YeM MEHBUIE 3, TO MOMHO
OIPEAENHTE TAKYIO BEMNMKHY o, 9T0 H3feAHe GYAET cuHTaThes
HECTAHASPTHEIM, ECANl o', H YAOBJACTBOPHTEALILIM (oTBE-
YAIOUIHM TeXHAYEeCKNM TpeBosanuaM), ecin ¢ <o’ Tar kak
o HEHSBECTHO, TO 3aLaY4 COCTONT B onpeiedeHln cnocoGa npo-
BEPKN FHIIOTE3L, 4TD o < g,

MaTtemaruvweckan POPMYJTHPOBKA 3agavi.

Hueetcn cayuaiinas seanuima X, pacnpeae’icHHas ¢ 0JaoT-
HOCTBIO BEpPOATHOCTH

1 1
£5i0.9) = o exp [— o (% — ﬂ:r*] . (2.1.32)

rie B— safgano, & e — HEH3IBeOTHO,

TpeGyerca npomepure rHOOTEIY 0 TOM, 4WTo o <d (e" —
S4/1aHO0), NOpH YCIOEHE, YT0 BEPOSTHOCTH K/AaccH(pHIIpoBaTs
HCCAGAYEMYI0 NaprHid HIAeJHA Kak HEYNOBIETBOPHTEBH VIO
HE AOAHNA NPERLIIATL BEJHWHHE a, KOTAd4 o < op, 4 BEpOT-
HOCTR [PHIHATE NapTHe AobBpoOKadecTnednofl He noaxua npe-
BULATE 3anaHHON BeANINHB §, Karaa a3 g Honyckaemud
pHCK onpefeiferci qHCAAMU g, @), & i f.
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Hocaenosareasnulit  kpurepnii, YAOBAETBOPMIOWMA  Tpeto-
BAHHAM BEAHYHHE JAONYCTHMOTD PHCKa, ARJIASTCH KPHTEpHEM
cuabl (a, B) anm nposepky uyaesofi runotesn Ho (a=ag) npu
KOHKYpHpYIOIel ranotese | (a=g).

Meroanka npoBefenus nNoOCAEROBaTEN D
HOTO KpHTepui.

1) Paccuutmpatoren suaveins

a

1—8 A 1 I il
P T - s

a ] —a uﬁ :? : u[',!

2) Onpegeamiores HPHEMOUHOE (w0 GpakoBOMHOE  Fyy

UHeTa:
: | af 1
[l =
2In = “E:
e — i -.,1... 4+ m ] ]
2 S BT T
g of | “ﬁ S
H f (2.1.33)
1 %
i T
Fin = [ i + it | T
. TS - T
ﬂ'ﬂ G] a0 ﬂl J

3) Ha m-m ucnuiranmi swuncasercs CyYMMa

b

ZEJ’; — i) = zm

i=1

o . | e
oge e . i
NPOBEPALTCRA YCAOBNE @ < Z'm o]

Eean a, <3 < rp — tenstranng npoana-
WwaoTCs,

on |
el E:m % My = TIPIHEMAETCR runoTesn M, (2.1.34)

' ] o B TiL G - =
ecan Em = I — NPUHHMACTCA PRnoTesa H,, |

2.1, Meton nocnexopaTenbHOre AHaAN3A Rl

Chnocolt peannzaliinn KPpHTEpHA.
TaGamuwit cnocos. Cocrapasercs Tadanila, B KOTOPYIO
A0 Hauana HCUETAHKA 3aHOCHTCA BEHYUHB m=] 2. vy B
i m
# Fm, @ B HpoLecce HCNBITAHNA — Beuuinnt Xy 1 > (4 —
dee1
— )%, Peurenne NpHENMASTCH B COOTHETCTBHN o (2.1.34),
I'paiieckni coocot6. Ha rpadmie, rae no ocu adcunee
OTRAANHBACTCS UHCAQ M, B o oc opauHar — X, cTpoiTes
100 pemenndl, onpeleasesan aunamn Ly uw L. Hx yraosod
KospdunnenT pagey

5 = B (2.1.35)

d napamerpsl g w Ry pannu cooteercreenno gan Lo 0 Ly

210 p :Ein-]_{:|
hy = il = 2.1.4
it [ g ] | # R 1 ] " {Eidﬁ}
ST Y . Bl
% I %o ""‘;

. L
O6racte swme anunn Li— R, onpeieaser ofaacts oTkio:

HeRis napTun (rUnoTess Ha), Hume aunum Lo — ﬁ’:},-—-ﬂﬁ-

AACTL NMPUHATHA NAPTHH (runoresw M), memay ammama L.
W Li—Ry —o6nacte Gespasayuus. B npouecce uensirannd

Ha rpadui wamoestes roukn [ m, Em] ’

Mpu (m, 2 m) € Ry ncnwranna npogomaiores,

npit {m. Em] ERL npuiiMaeTca rumoresa My, | (2,1.37)

npi (m. 3 )€ R, npunnyaeres runoresa H,. J
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Oneparusuan xapakrepcrnka kputepna L(s) crpowres
No NATH 3HaYeHMAM o a=0; ap; Vp +oo, [Ipn sToM

LO=1; L) =1—a LVF) =520

(2.1.38)

Sy Of;

L{a)) =8

QYHKUHA cpelHero uucaa nabmomsenuii kpurepus L (n)
onpeaensercs no gopmyne

L[-]-m}:ﬂ.

B (r) = 2 “‘;H__";]' =il i (2.1.39)
A o = Vr._-
holt
Byg(n) = — 5 (2.1.40)

Dopmyau MOAYIEHE B NPEANONOMKEHIN, YTO Cpeliee 3HA-
HenHe cay4anHol neanuMHel X - 0 wasectHo. B cayuae xoraa
OHO HeHIBeCTHO, Bee (QOPMYIL OCTAIOTCA HEHIMCHHBIMH, HO

B [pelecce HCCHARADBAHHA BeNHYHHAM E. dm H Fm HYWHO TIpH-

CBAHBATL CACAVIOWINE IHAYEHHH:
it

" - ]
::‘Tz_z-’:i; Am+ =B Fmr = Fg_1s
i f]

[lpnn srom topmyna ana Li{s) ocraetrca newsmendoft, a ama-
verne K, (1) cranoeurca na | Goapie, uem DpH HapecTHoM B

NMpumep 2,1.5. [IposepuTs, YAOBAETDOPHET AN NPHHMMaEMaR nap-
THH PEKET TEXHMEO-TAKTHYECKHM YCJAODHAM B OTHOWEHHH PACCCHBAHHA
Mo AaabHOCTH  (9), ONpeenAcMLIM CASIVIOULHMH TNpeAeIbHLIMH  3HA-
YEHHAMH CPEANHX KH3APATHYECKHX OTKACHENHN H  AONYCTHABIMH
cumbxamn: & =1 kal; o, = 2 gab; « =f =0,05.

Pewenne a) [To dopswynax (2.1.35) w (21.36) paccumthma-
wrea §= 1,39, ky = 1,89 kad® u A, = 1,89 Ka6* u crpontca 3oHa peme-

Huf (puc. 2.1.5).
G} lNpomoanTea Henwranns (erpenwa paxeramu). [locne Kaxk-

Aoro nycka (M =], 2 ..} paccuHTHBAETCA:

Em i E{II = E.F‘

22 Metol eTaTHCTHYECKNX WOMHTamHA %

m _ | 2 3 4 ] f 7
{.rl - ,r] a6 (1,1 |08 (1,4 |1,6 |05 | 0,2
"'I

i 0,36 1,5702,2114,17|6,73|6,98| 7,02

8) Toukn (rm, M) nocaemcssvessso nocne mamamoro wensira-

HHR HEHOCATCA wa rpadmk (pue, 2.1.6). AHaAHIUDPYETCR MECTONOAD-
WCHIIE UYEPEAHOGA ToYKH,

flapmia
& \-Oparyemes

Hapms
TOGKUEMaemes

Pue. 2.1.6

r) Tipn m=7, Em = 7,02 kaf® rouxa [m, Em] OKA3ANACHE B

sone npaeskie. Takus ofipajsos, NMApTHE paxeT NPHHIMASTER, TAK KAk
NPOBEPEa METOAOM NOCACLOBATENLHOMD AHANHAA MOKE3ZANA, HTO OHA
YAOBACTHOPAET TaHTHKO-TEXHHYECKHM YCNOBMAM.

2.2, METOO CTATHCTHYECKHX HCHOBITAHHA
2.2.1, O6mue coefeHns
Merod crarucruveckux ucasiTamud 3aKMIOuSETCH B Ao

POH3BEIEHHH HcchedyeMmoro QH3IHYECKOTo npouecca Opu no-
MO BePOATHOCTHON MATOMATHYECKON MOULSTH W BLIYHCIOHHN
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XapakTepuctik storo npouecca, OcHoBaw Metoa na Muora-
KPaTHOM TPOBEACHHH JCNWTaHN NOCTPOEHHON Moaean c [o-
CARAVIOILCH craTHCTHUECKON 0GPAGOTKON NOAYYEHHEX AAHHLIX
C LEIbI0 ONPeLeIeHnn XapakTepHCTHE paccMaTpHBaeMora npo-
Hecca B BHAE CTATHCTHYECKHX OLCHOK ero napamerpon. Bean-
UHHA PAccesinug STHX napaMerpos Onpeienser crenekb TRH-
CAHMEHHS pemenns 3a70848 8 BEPOATHOCTHOM CMLICIe,

HAas ueenenopanua onepanuit npaxTiHuecknfi HuTepec npej-
CTABJAAIOT JANIIL Takile BCPOSTHOCTHLE MOAETH, KOTOpble A0-
MyCKAT HX PeadHzaluio Ha SACKTPOHUO-UN(POBLIX BLHYHCIR-
TEJBHLX Mmawnnax (ILLBM),

Meron crartueTnveckux  nenwmrannfl (nasumBaeMufl  Takme
mMerogom Monre-Kapao) B ucelepopanun onepauuit weaccool-
PAIHO UPHMEHATD B CACAYIOWHX CAVIARX:

= KOTAA HCCJABAYETCH cHeTeMa, (YHKUNONHPOBAHHE KOTO-
POR ONPeseSeTcs MHOFHMH  HePOATHOCTHBIMI  llapaMeTpaMH
STEMERTAPHNX ABJCHHMR,

— KOT/a NOoCcTpoedHe YHCTO 2HAJHTHYECKON BEpOATHOCTHOMN
MONEMH Takon cuctemn satpyanedo, llpu srom aatpyanenne
MOXKer OblTh Kak N3-34 CAOMHOCTH NOCTPOSHA MATEMATHYEC-
CKOE Moaeay (\YHRUHOUNPOBAHRA CHCTEMN, Tak W Ha-3a TPYAa-
HOCTEH NOAYUENHA OKOHUYATEALNOH SUAJTHTHYMECKON 3aBUCHMO-
CTH (KOMNOIHUNH 3aKOHOB pacupefesenss cayuafiney peam-
HHH, CHPELCAHOUINY TO HAH HHOE IneMeHTapHoe nsJeHHe pac-
CMATPHBASMOIO NPOLGCea).

Bazupyercst MeTol Ha MENOALIOBANHN CAYUAEROIE Qitced —
BOAMOMILE JHAYCHHTT HEKDTOPOH cavuafnuoil pejuydMHnl ¢ 3a-
AAHHMM pacnpessaenies BeposTHoCTE.

B merofe craTHCTHMECKNX HCNBTANNR € M3MCHEHIEM XOTA
Obl OAHOrO MCXOANOIO LAPAMETPE 38184H NeolXONNMO 2AHOBO
MPOHSBOMNTE CEpHIo MCOBTANHA A48 HOAYHEHHA A0CTATOMHO
HajemILIX ONCHOK HCKOMBIX TapaMeTpos.

[Tpusenenie METOAA CTATHCTHYCCKAX HCOBITAHWI B 3ananax
HCCASJOBAHNA ONCPALNT OCHOBARO Ha hopMupoBaHNN  Cay-
qafiielX UHCET B MX [OCACAOBATERHOCTER B CAGAVIOUIHX Be-
POATHOCTHHX cXemax:

— MOJAEJNPOBAHHE HEIARHCHMBIX H 3ABHCHMBIX HCMBTaAHHR
B CXeMe cayqalinmx cobLiTHil

— MOJYYCHHE CAYNAMIBIX HHCEA © JANAHAEIM IAKOHOM pac-
npeaeseHns.

Ioayuenne cayuafiitelx ducen 8 JioGofl 03 BepOATHOCTHLIX
cxem Oasupyercsa Ha nocrpoennn B 1IBM nocaegopatensno-
CTH PABHOMEPHO PaclpeleeHHEX YHCRL
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2.2.2. Hoayuenne pasHOMEpPHO pacnpeicJeHHbIX
CAYUAAHBIX 9HCEN

Ocnosrnim cnocofiom noaywennss n SLIBM pasHoMepHo
PACAPEACAERHAIX CAYYAMHEX YHCed SONAETCA  [pOrpaMMHbL
CNocob ¢ NOMOMILI0 PEKYPPEHTHOrD CODTHOMEINS, HAILBACMEN
AR2OPUTMUNECKUM, @ caMy cayvalinple wncna — neesdocayual-
HbiMIL (WAH KBa3ncayualiibimnn), TOCKOABKY OHH HAXOIATCR o
AOMOMBIC JRTEPMUHUPOBAHHOID MATEMATHYECKOTO BHIPANKEHIA.

[Nocaenosateannocts panHOMEPHO pACHPEACIEHITHE NCeRo-
CAyuaiinEy uince] 100MHa YAOBASTBOPATL CASAVIOWNM OCHOR-
HLM TpeDoBaHHAM:

4} BHOOPOMHAR COBOKYNNOCTH CAVMANHHX WHHCen oqua
OTRENATH KPHTEPHAM NPOBCPKN «CAy4aiiiocT», a pacnpepee-
IHE STHX UHCEA JONAHO HECYUIECTBEHHO OTKAOHATHCA OT pas-
HOMEDHOID; '

G) KoauuecTso omepaudii, HAVines Ha NOJYHEHHe OIHOTD
NCEBIOCAYHEAHOrD NHCIA, HE JOMKHO OHTh CAHILKOM G0Jk-
LN

B) B nponecce pagoTel npoOrpaMMbl  paclipelenenne STHX
'THEET N CTENEHb NX  KOPPeAHPOBAHHOCTH HE JA0JMUN Me-
HATHCA,

lNeepnocayuafinnte aneaa MOryr OWTh NOTYYEUB MHOFHMH
ciocofiamn. HanGoaee npaxrtovwen wa mpy CAEAYIOUINA peryp-
PEHTHBIN MeTO:

a) B A4eAky a Hakonuwrenn 3LIBM  aacuaaetes gioGoe
CAyHaiioe YHEA0 aj;

6) ocyllecTnaseTen HOPMAJTHIANHA wHCAR ;)

B) HOPMAJINZOBAHHOE YHCAD &; B AYCfIKC & CARHTACTCHA Ha
CeMb PA3PAZOR PACBO, PEIYALTAT NOCMIAETCA B aAveixy b

) NPONIBOMITCH  CHeUHAILHOE  CAOMKCHHE COARPHIIMIEX
auciiki & (nepsoe caaraemoe) m sueilkn @ (BTopoe caarae-
MOE); PeIVALTAT NOCHMARTCA B AYCKY a;

A} Geperca MOAVAL YHCNA Aueliki a.

PeaynTat W ecth mncesgocayuafinoe umeao ajy. Yucae
Fj+) ADJACTCA PABHOMEPHO pacnpeleeHusiM cayuaiinum anc-
doM B unrepraie [0,1], B naseseimeM oso Gyiaer ncerna obo-
InavaTLCA §p. .

Cayuaitvas seanunia Zy (a, b), pasnomepuo pacnpeiencH-
has 8 wntepsane [a, b] onpegeanerca no Gopuvie

Z, (@, b) = (b—a)&, + a (2.2.1)
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Jamenapnne 1. KouMauoa cneoNaneioro CAOKEHNH oCYUHLECT:
EAACT AOCHYMECKOoE (Oopa3pRidoe CACMEeHNe COoASpEHMOFO Nepnora H
ETOPOrG BAPECOR © COXpPAHEHHMEM NOpfAila NepROro CAaraeMara,

2. Ecan  KawecTso MOAYUEHHOH MOCASAOBATEALHOCTH NCeBLOCAY-
yafiMeix uMcen He NPOBEPHETCH, TO MEPHOZHUBCKH, Yepes Kawcase it
NOCASAOBATEARHO O0pAIOBAHANME CaOY4Yaflsx wHCEd, HALO0 OPOHIBO-
AMTE CAYHANAOR «BOIMYLLEHIE® Paspnios A paspanHofl CeTKe ncesio-
cnyuafilore wHeaa. JTo AoCTHrAeTeR sackaxofl n gaefiky, rae ofpa-
IYITCA NoepIocayyaflHke YHCAR, codcpHHMOr0 Kakofi-amfio paGouef
AYCAKA HAN HOHTPOABNON CyMMiM HAKOMHTEAR MAa JNAHHOM 3Tang Bkl-
qucaennr,

B sroM cayuae cpeAHRn AANHA NEPHOLE, WA DOPOTARDHIE KOTOPOro
BhidepiipaoTee rpefopalus «caywallHocTis ¥ paBHoMepHOCTH, Ype-

AuuMBaeTCHE VM paa.

2,2.3. Moaeanpoeanne cihyyanHsix CoDLITHI

MoageanpoBaHnne OJAHHOYHOrO cOOGHTHS,

Mozneanposanie ofmnouiore cobdeitng A, Hactynawmluero
¢ BEPOATHOCTBIO p, ONPELGAAETCR KaKk cOoOLITHE, COCTORLLEE B
TOM, 4TO BoDpaHHOe 3HAYEHHE §p cCcAydaiMoll BEAHVHHL
EC[0,1] yuomaersopmer uepapenctey fp<p. B agasvrciimewm
NpHMEM, 4TD

| —ecan A nponsomano,
v A= e (2.2.2
U —ecan A ne nponaomao,
Toraa
;1:{ i gl (2.2.3)
0—mnpn £, > o

MoagenuposaHHue NoAHOM TPYNNH cobGuITHR,

Moneawposanre norHofi rpynne HeCOBMeCTHHX COOWTHA
Apm, m=i1, 2, .. s, "Hacrynaonwx ¢ sepoatiocTeMy £ (4,,) =

5
=, M=1, 2, .., § (E Pm =1 ] , OTPERENAETCH KAR colhl-
mi=1

THe, COCTORIIE® B TOM, WTO BuBpankoe 3navenne £y cayvai-
HOH Beawsnuu € [0,1] yros/etsoprer HepaseHcTBy

L brel (2.2.4)

*
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=

it
rae pedHuHnHE In = 2 ppo o m=0, 1,2, ..., S opexctasifoT
'y

cofoil rpasuild HATepDaacs, onpele/feMblx Kak

m =1
1
Pm = ; Pi— %FI—I'

Mpoueaypa MOACAHPOBAKAA HCNLTAHHA paccMmaTpHBae-
MOT0 BHAA COCTOMT B NOCNEAOBATEALHOM BeIGOpe FHAuEHHA §py
H o cpaBledns BX c  BeaudnHami L. HexoloMm HensiTanus
apnTca cobsitie A, COOTBETCTBYIOLIEE HOMEPY Mm-r0 HHTEp-
Bajga, B KoTopwil nonado uwmeao fpy. Taknm oOpaioMm

| —aan m*, yacwgersopawouero (2.2.4), naudnan
0 — nasn far<<m®.
Mpamep 2.2.1.  PeayasTaTom  Topneaiod crpeasfsl  no  kopalio

npoTHBnika MomeT OuTh OAHO HY Tpex cofiniTHR (& =3): nopamaio-
pree  nopafadde (Ap),  Hencopazgawiges nponglaHHe (4:} W nposax
(A}, BOPOSTHOCTII KOTOPWX COOTBETCTHEHHO PaBHR M= 28, pa=m(,20,

pi=10,52 {EFI - I]- Onpeaeants peiyaLTat MOASIHPOBAHHR TOp-

negnofl erpeatin.
Pewmenne a) PacownTmnaesm rpaiHusl HATEpBandos f,,  COOT-

percYBylomie colutuan A, m=1,2, & [ =0 [, = 0,23, Iy we
e AN T LD :

6) Butupaem fp' [IycTh £ﬂ=ﬂ,223. Aunaans nokaabiBaer, 9TO
WHEAO E‘E notano 8 1- wdvTepsan, T. e iFEI!,, {,]. CacaopaTenslio,

B AAHHOM ONRITC MONENHPOBANHE TOpPHegHON ETFE-ﬂhﬁM HMCNG CROHM
HOEXOA0M NOopaRenne Kopadns npoTHRNAKE — MPON3ICILAQ cofmTie A,

MoaenunpoBaHHEe cAOMHBX colbHTHRA

1} Hezasucissle cobuirid. [Tyerh cofutiun A w B nveior
pepoariocTt P, u Pp, TOLAA BOSMOMKHEIM HCXOLOM HX COB-

MECTHBIX HCNMTAMNA OGYAVT coGuTtig Q5 ¢ BEPOATHOCTAMM i,
i=1;, 2,3, 4 (Epi=1].

Peanuzauus coOmria §y AONYyCKaeT ABd BapHaHTa:

a) [Tocaenopareinnan nposepka yeaosna §p < P, 0
€p; = Py cornacho (2.2.3).

6) Onpeaeaenne m*-ro mexona cobmtina @y npueeagen-
Horo B rtaGa. 2.2.1, cornacuo (2.2.4),
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Tabdagmn

AR

(1 = PA)! — 2 (BE)}

i
i i

AH
Pa [} — P ibA)Y

(Y — Pyq) P(B[A)

AR
Pal— P(BiA)]

[lepeuiit papuant Tpedyer BHOOPKH ABYX CIydaiinux -
cea Sp, H ABYX cpasuenili (Sp, < £). BTOPOI BAPHANT — OJ1-
HOTQ 4HeAd Ep, HO MHCAO cpaBnennit 8 ofuleM caywae DoJLILe.

B cpesnes nepsbil BapianT SKOHOMHUHCE,
9) 3asucnmuie cobuitist, [lyerh cobumia A u B umenr

peposiTHOoCTHl Pa u Pg; epoariocts cobuitia B npH ycaoBuHY,
yT0 nponsowaoe coberthe A, paswa P (8/4). Torla poIMOMHEM
HEXOAOM HX CODMECTHHX Henstramufl Gyayr cobutis ; c pe-

postTiocTasy g, £ =1, 2, 3, 4(}:;31 =11Y.
i

Peasanaanna coGuiTHR Q: AonycKaeT ABRa BapHauTa:
— NocAcORATCNBEHER HFDHE‘]HE B COOTBETCTANH ¢ anro-

pruTMOM, NpuUBelenEM Ha pHe. 2215 :
— onpepcaenye mr-ro uexora coburtit (J;, NpHBCAEHHOID

p tabn. 2.2.2, coraacio hopmyne (2.2.4),

Py — P ,P(B/A)

3necs P (BfA) = =P . (2.2.6)
A
I'| Epn < Fy ?
ﬂ{l -'5"'5-#
2| A=t 6| A=A

41 Q:=A8 S Q:=AB | |8 4:=A8 9| Q=48

Pac, 2.2.1

Monennposansie auckpertHofi cayuafinof
BEJHYHHBE, XapakrepU3yveMoll  3axOHOM  pacripenenennn
PlX=x;)=p; =1, 2, .. ..8 OoVIsCTIIAeTes no cxeMe
noadofl rpynast coburnfi (dopuyna 2.2.4), ecar waanomy u3
FOIMONIHLIX 3HAYOHHN cayuaiRoll BeIUIHE X OOCTABUTE OLHO
Ha 3THX cobhTull A NpoHCXOAAWHX ¢ BEPOATHOCTLIO B,
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MpaMep 2.2.2. Onpeaeantes  PeayaAnTaT  (aleCeHHN Yaapa nofg-
BOARBIMIL AGUKaMH 00 COSUNNUCHNID, COCYORULEMY T3 JNYX VIADPHBX
KopaGaell (M=2) u uvermpex wopaGaelt oxpamenns (L =4). Boamomst-
Hull mexon :uag:a MPELCTARTHET CHCTEMY JABYX AHCKPETHRIX cayuad-
HWX  Beludnm B, nphBodAmnx K 15 pasauvHBM  HexodaM
¥Aapa, BCPOATHOCTH KOTOpBIX pmJ:F{Ium, }"-.!} npHBese b

B Tafn. 2.2.3.

TaGanoga 228

i
N 0 ! I i B M SR S8 gk 2
a 0,05 a,12 0,18 0,05 0,03 0,44
I upﬂ? ﬂ.“ ﬂ|I'E Diu"l ‘n’ﬂz U.Ha
2 0,02 0,07 2,09 th, 03 0,02 0,23
P {Jr' -l 0,30 0,40 0,13 0,07 1,00

Pemeuwne. a) Paccinraem  3aKoHM pacnpeieneqHns uncaa
YHHUTOMEHHRIY YIapHEX Kopabien P {.‘Jf = m} , Mme=0, 1,214 Kopate

Aeit  oxpaneunn P {¥=1}, [=0,1,2,3,4 no dopmynau:

F[xmm'}mEP{xr-m, :Ir"=-.!l;
{

p{j-':..'}':EP{Hmm. ]"'=J'].

L

[Moaywenficie 3naucHmn sanecem 8 TatGa, 2.2.3 » oocaenunfl erog-
el H NOCAERUIDK CTROKY,

6) PaccunraeMm no gopmyae

P{X=m, y¥=1)
PAY = 1)

PlX=my=i] =

yeaoniue pepodTHOCTH P (X s mfF == 11 0 sauecem wx n raGn. 2,24,

o
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TaGanna 224

i
1l 1 2 d
LA
]
0 0,500 . 0,400 0,461 0,438
i 0,300 0,366 0,308 0,286
2 0, 200 0,234 0,431 0,286
1,000 1,000 1,000 1,000
Cavyainubple  BEJIHYNHL X n ¥ » pansom caysae 3apu-

CHMH, Tak KoK p{X = MF =1} o P{Xw=m).

n) Mogennpyesm Hcxol ¥Ydapa no coeaHHedmwo xopataefl: nmfu-
pacM AR cAYTAHHEY wucAs Em (A28 yvaaphwx xopaGacf) wu iiﬂ
{nasn xkopadnelt oxpasennn), Tlyers Eﬂt = {),837 u Em = {162,

r} Tax kak colmTHE 3ABHCHME. TD CHEYAAA ONpeLeadeM 4HCAO
VIHMTORENIWX  Kopalaell oxpaneninn {5, COOTRETCTBYIOULTX €p, -
Oan storo ¢ nomonko paga pacnpeacaenus P {¥ =i} cocTananew
népaneHerha (2.2.4) aaa kamaoro

el <€y, < 0,10 =2 0,80 <&Ep, < 0,93
| B 0,402, < 0,80

Mo tdopmyne (2.2.4) nna EF.-H 0,162 paxoanwu fy =1,

n) Onpenenned QHCAC YHNWYTOMCHHEIX Yaapuhx HKopaGaeh — my,
COOTHETCTRYIOLULIX Epg. ApN yoAoRHW, Yto o Ip =1, Aunanorsupo

n. «r» po paay P [X = m|¥ - I_} COCTABARAEM HepapeHCTEA AAR
me=0, 0 <E;; <0,400;
me==1, 0,400 < 'EPJ < {1,7G6;

me=2, 0,i66 <Eyy < 1,000,
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Mo gopuyae (2.2.4) aas E£p) = 0,837 naxonum n, =2,

Hrax., smogesnposanue yaapa no CORAIIENII0 Kopadael npuneio
B AaRHOM ODRHTE K HCXOAY | My = i "u = H. SUPHOPHLEA LepoATHOCTL
KoTopore (cM. Toha. 2.23] paeia 0,07,

2.24. Mojpenuporanne cay4aiinbiX BeAMNHH © 32)aHHEIM
FJAKOHOM pacnpegenennd

fps moaeanponartni chyyaliHEIX BeJHMHE ¢ 3afaiHBM 3a-
KOHOM pacnpeieedns Helo h3yVeTcd B OCHOBHOM Meton Hefi-
Mana (#an  moxnduupposannnii merog Hefimana-Cogenko),
4 TdKKe METOA 3aMeHul NepeMcHHBX (ofpartHnx dyukmuil),
Oanako yKasauuule MeTofl HE TO3ROJNIOT NOAYYRTH 00O
paclpejelenis 3a CPaBHUTENbHO HeB0ABIIOE KOAHYECTRO one-
paunit mamwuHu. [lostomy npuMessioTca NpHbAHMEHHWE CRO-
coObi  NpeoBPaIoBAHMA  cAyHaRHBIX HHCEd £p, paBHOMEpHO
pacnpelerentitlX # Murepsane 0,1, Takne npeofpasobanus
OCYULeCTRAAIOTCA:

— € NOMOWBID KYCOUHOR ANNPOKCHMAUWH 34KOHOR paciipe-
neseHun;

— C NoMOUlLIO 0TOOpa caydaiimmx wiced Ep; N3 MHOMe-
CTRA (5p | TAKAX, KOTOPLIE YAORJICTROPAAN Obl SafanHomy
pactipe 1e/ e,

— M0 MeToay Cynepnodiuiui;

— HA OCHOBAHHH NPEleJLbHBIX TCopeM BepoSTHOCTE.

GopmMyasl  NOAYY9CHHA  CayYafdneix uHCEd SJIH  OCHOBHHX
pacnpeneJennil  (HenpepHBHEIX H  AHCKPETHHX) jannt B
Tabn. 225 u 2.2.6.

Henonpzopanne TOFo Al APYroro  pacupenetenis  npH
MOJCJHPOBAKHH CAYYAAHLIX BEJAHYMH B 3aAa4ax HCCAe0BaHNs
onepaini onpeaesserca (PHINYCCKON CYWHOCTRIO paceMarpH-
BAEMOro ABJCHHA,

2.2,5, Onpepesenne XapakTepHCTHE MOABAHPYEMOro npouecca

PeayautaTil HaOMOASHNE EaydailHelX  BeJdAvAH K&k JLoro
H3 r padaMeTpos MOAeaHpyemMore npouecca Xi, X .., Xr no-
cje [pOoBefenHa /1 peadHlaudd Moaead o0paayioT sMuupHue-
CKoe pacnpejeexue.

2.2, MeTon cTATHCTHHECKUX NCARTAHID £3

P— ——— —

LUopaborka ua ILIBM stux peayantaToR ucasoaser noay-
IHTh VAC B LPOlecce MOLCAHPOBAUNA  YNCICHHBHE XapakTe-
PHCTHER 3MOHPHYECKOUD paclpelsdeniln, HazwBaeMble oTo7MH-
CTUHECKINU OyenRaMl NCHOMBIX napaserpos. K rvakuM ccnos-
HbIM CTATHCTHHCCKHM OIEHKAM OTHOCATCH!

— BEPOATHOCTL  LOABASHHA COOITHA (HenpepuiBHOrO N
ANCKPETHOTO) — p; :

— MATEMATHYECKOE OMUALHNE cayualinofl Beanuunu — X

— AHCHEPCHA $* HAH CcPeAHee KBaapaTHYeckoe oTKAOHE-
HHE 5,

— acuMyerpua Sy w skcnece E, pacnpesenenud;

— KOPPefauiOHHEIl MOMEHT ABYX CAyMaiHBX pemunn X
H Y — Ky

DTHX OUEHOK NPaKTNYECKH A0CTATOMHO, 4TOOK! NOCTPOHTE
HEOOXO/ANMBIE 38KOHB pPacnpeicIeHHs HCROMBIX cAyuaiiHbIX
BEAHYNH,

Has nocrpoenna rUCTOrpAMMB  IMIIPHYECKOTO pacnpene-
aeand B 2LIBM  paccuntuisacTcn OTHOCHTEAbHGR  wacTOTA
{(wacrocTy) cayuahnoil seanuHEN 10 Gopyyae

TRk ”! - a
Pﬂ =T| l:ll ol iq-rmn {Sl:-;?-l-?}

riae m — puOpaHOe WHeJ0  unTepBanos (paspaioB) Anana-
J0HA HIMEHEHHA cAYUARMON BeIHYRHLL X,
iy —uncio Habmojennhi cayuafiHom peanyHHst X, nonas-
IWHX B -0 paipan,
1 — obuwee uvicno nabaojennil (peaanaauuil Mojenn),
Qopuyaa (2.27) npuMEHHMa KaK A8 HENpepLIBHEY, TaK
BOLIA AuCKperihx caydafinuX seanynn. MTpy pasedcrse srex
Pa3pagos rOCTOrpamMMa CTPoHTeH HENOCPCACTBEHHO 10 TAHHLIM
o0 oTHocHTeabHOlt wactote. B MPOTHBHOM  clyyae  oHa

CTPOHTCA N0 OTHOCHTCABHON TLIOTHOCTH 2!

o Iy e
i (2.2.8)

rae Ry — seananna i-ro paspaza.

Eean mickpernoers CYIECTBEHHEA, TO HacTOCTh KaMA0To
BOAMOGKHOID 3INAYCHHA CIYTARHON DeIH4YMHEI X MOMET OWTh
MPEACTaBIeHa rpapuiecky B BHAE OTPE3KOB NPAMEX, Dapadi-
AWILRLIX OCH OPAMHAT,
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TaGauua 225

Monyuenue HenpepbIBHMX CAydafiiny |
: JAHYHH € PASAHYNBIME PACTIpefeden MM

Hugelongiie IMaornocTe pacopeaeaenun
pacnpeicacHu ~2H} -+ ey ropayad Ho ; it
Paenomepuoe 0 mpn X < a;
I X (b — )€ i
hix;a, =\ F—p MMMaA<L <l LIE ALY iy Sptés
7 rae EP € [0,1]
Onpu £ > & | f~¢ —— ‘
g if & o
f i (X — x5

Hopuasshoe . w(x; Xy, 3)= ———exp [— —F:"—] '

Ve liu".z:;-r,,.n; Ian Xy =10, g== 1
—_— L L o,

1 3
La=o, —au% -
D’}U i T n E'Ui': (m.ﬂ. -30-]"}!
| noe b
i 41
0 T z 2o = 0y = i
| SR !
H(mﬂ 10a), + 150, ),
na>2,
fan X, 0, 8 &1
X! = am o Xy Yy =0y
0 npw X <10
BKCMOHENULNAIL- Il )= { f :
Hie he =5 pn & > 0
b€ x4,
A0 P
s,

¥

d—T05
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2.2, MeTof CTATHCTHYGCKHX HenmuTamnd t7

Haunenouane
pacnpeie e

MaoTHocT: PACHPEACICHNT

flpodoancenie

Cauma=picupesc-
aeHHe

Au-KBEapaT

JorapngyuyecKi
HOpUAIRIOE

k

A - |

0 v L=
0 npu X « 0;
. o
. ')
‘fkf_t!=i _kl—-—c 'E,r npw X=0
i % ]
LJ l{_.z)

0 op X < 0,
_%ul
- npH X =0
Bt l,/
e
e In I ;
JI

Ipadme mroTHOCTE pacnpelelenny

DOpMYIL NoAyHoHHA cavyafuol
BEAHYHHE

T B

Efai p,6)

3%

xu—T;_Ejl (1 —£,)

= }-I Tt
=]

X' = o™
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2.2, MeTon cTYaTHCTHMECKHX 1CHIATAIH 69

fMpodoascene

Hapnid HOBAHILE
PLCAPEALACHHA

[MapTHOCTE pacOpedcatin

' pauk niornocTn pacnpesesenny

Bopuyan noayvenun cayyafined

BEANHELE
BeTa- - WY o O 2T=1 1} — ]
.1-:11.:{? e 4 i et LS e A % "'HE
CmarLER P o
LI o T ;T S
2
b —ueace, k>0, 1> 0 = neane i—i (=27 4]
flz: a4, 1)
] *\¥
Bedbyann flxa, p)= T';...;-T l“p [... (T) ]_ T
0gx< o, A = — g [In {‘E—Ep}]_‘r-
T:‘ﬂr
a>0
x x® A2 )
Penes k(2 wk}m-—i-up [__JT ’
a g TR
it k PRI g
f 0<x<gm, v

I'k:-'l'u
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2.2, MeTof CTaTHCTHRECKEX WCREITAHHA T1

fTpodoaxcenue

-

Hans eron aHne
pacnpeneacitks

MaoTHOCTE pACHBELEIERHA

I'papur nioTuperit pacnpedesesny

Popuysa noayueHun cayuafnol
Be NN

CThinlenTA

F-pacnpencacune

drime pa

Mpumenanne. I,:

bt

e (2L
LY Lhe 4 P

VEr(3)

—MI-‘.‘I“-:'I'“

3# (f) =

iy —2

4

(an
. r(fﬂj-!‘;k':)
o

Jane

ler<+4mw

Tun, (%) =C,

npunedenanE Gopuyaax
, w By — wieao crenenelt cnoGoawm B e00TRET

L]
U (k) — ravma-tyrenus &;

E — cayqafinas weAnTHHa, pasROMEpPHO P
3 — HOpMEpoRAMNAA cayviadwan BeandiHd
e Xg== 0 n v niobem; '

X, — MaTemaTHweckoe oncioaanne (MO
g — cpesHes KiaipaTiMeckos oTRAOHEl
L — MO caydaltuoi seansmn 2 = In Xj
a, — Cko cayqaiinol seanyunn £ = Iln X,

Sx (2
|

By

DYICINE pacnpeterening;

npelejennay p uiTepoane [0,1]:

1)  Moleaupyetes mocaeiopas
TEALROCTE unce}; Tngr i

ImlIEJll‘1'kr‘k+I

Yo, k41

2 &
I i
)

T%’"ru:

1}  Mozeaupyercs mocicionae

TEALHOCTL Hmcen %y,
! o= I'. E,. wEay k“ n|+11, 'S kl"!“k_tl

iy %

2%

bRy
E:mr

A

) X

HMEIOWAR HOpMANLNOE pacnipedesenne ¢ £y =0Ho=1, a Ne = TO Mte, HO
¥

{cwak;
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72 o CrarHCTHYEoKNE METOAL

LY

Taﬁ.uur;a 2256

[losyuenne AHCKPETHLIX CayYalHbIX BeJRUHH ¢ PASAHYHBIMHE pacnpefeseH My

iﬂﬁgﬁﬁ:ﬁ::m: Bepogtaocts neayaems cayaafinofl seansinu Fpaguis na0THOCTE pacHpetcTenia Dopuyaa m;.; ﬁ:ﬁ‘mﬂ cayyafinon
X s §fz;n,0)
BugoMHanBIoe b (X my B) = Cpit (1 —OF a i
g ! I.III.EI XY e Eki ‘=1-2,4i.,ﬂ!*
Xt Oy 1 # ' =10, ; i
o=t ¥ F e owow ] ﬂ=|!a?‘r .lr_.l
b<ch<] ar ‘ i npuiﬂ.l{ﬁ.
A | =k ”EkiwiI IljﬂilEp:-I}
. {f Jg r & i
FeoMerpiueckoe g (% 0= (1 — 0¥y, 9(z:0) * e
X=1,2 o ol ¥Ry im1,2 ...,
(I R ] F =1
0<6<l , I‘l rrpl-EF!cznT
I | rie 'ki""
| LA P TE A ] 0 npx Epi-:- f,
1) o 5
- F E o MEAE o ¥ = X, npu kevopoM BnepaLe
3 x 5 r ,
Mackaan flx: s 0= Cyp o (8 (1 =0), §(z:s.6) i
Xm0, 1,2, ...,y 27 k -*:"=-_p‘j.. eci 2#1—3,
I-s' — .ii 2. L B | I 2 i=
U'ﬂ-&“'-';l I"J * II""]-:l L |
I e TR Bl 0 mpu EFI‘. < 8,
0 012345670880 k=4, npu £ >0
! ix; ;}_:._"’:_J'. A X' = R, rie k—Fakoe RauMelnbUeE
Tiyaccona r Al ¥ HeToe UHeio, YTO
oo R P R k-1 :
— = fl —§ >1
2] ]
g1 234




74 2 CTaTHCTHYLCKHE MOTOARE

MopMyasl OUEHOK OCHOBHEIX TIADAMETPOR 3MIOHPHYECKOrD
pacnpeseJenna cayqailnoll peJHYHHL X B METONE CTATHCTHYE-
cknx menuTanni #a SLBM npusepenw B Ttada 2.2.7.

Tadnunigae 227

[Mapamerp DOPMYABNOE G PaWeHHe

MaTemaTHYE=
cRoe DxEnIanne i

f )
2.t - -
J,...E.Exf-.-? E:xl) npi n >40,

Hucnepcha
|
5 e 52 npn n < 40

[ §=+Y& npnn> 40,

5, =4 -l/‘n:_i_l”’ mpn o= 40,

Cpeanes Raa-
ApaTHgeCROe 1

craniaprnoe) 1 0
Lruunnemm g ™ (I - ﬁ'[' m) 5 npu o> 10 fam Hope
| MazsHoro patnpedeseqnd
y N A ;o i
Koppean- -‘fxy " Yi¥y _FE“‘I E*"'i
TECoAEHEL  BO= =1 fa=] i=1
MeHT cayuait- !
HHE Beadunn X npu =40,
ul . - 40
K npi f <
1 .ﬂ.'ﬂ - Y
k =T 5" ﬂ"’:l 1 i &
,
SBKCIe e , el TR A i e .
Ep= 33 P E{ i }

2.2, Merol cTaTMCTHUCECKHX HenmLITaHWMA 75

. . .

Onemwm x, 82, sy, Ky, K xy B Sz HBAKIOTCH  HECMeulei-
HIAAMEH COCTOATENBHEIME OUSHEAMH TEOPDETHUNECKOTD pHCHpE,.IIE"
JACHHY, O0CTaJbHBNC OUEHKH — COCTOATENRHBIE, HO CMEMIEHHBE,

fI
B rada. 2.2.7 sennuuua my = -TZ— > (x;—x)" osnauaer au-
=]

IMPHUCORAA eNTPAnbHER MOMEHT £-To nopaiKa.

TouHocTs CTATMCTHUECKHX OLEHOK HCKOMHWX nNapaMerpoB
SAUHCHT OT XdAPAKTEPHCTHK MOOEJHPYEMOro CAyuaiHoro mnpo-
ecea W OT wHoaa peaansaup® mogean na ALUBM. las ee
GUHEHKH CYUICCTBYCT HECKOJIBKO MeTOO0B. OCHOBHBIMH H3 HHX
AR IOTCH:

— QUpeie/eHHe CPCIHErD KBALPATHMECKOrO OTKJAODHEHHH OF

pACCHITAHHOIO mapaMmerpa 8 or TeopeTHweckH Touxoro 0
-~ OHPEAENEHne AOBEPHTENLHEIX HHTEpBANOR Z2s mMOAYUeH-

HuX oucHOK § HA OCHOBAHHH SAJANHHX MDOBEPHTEILHEIX Be-
POsSITHOCTER a.

B nepnom chyuae pacyerTH OCHOBLIBAIOTCA HA BEMHCJIEHHH
SMIUPHYCCKHX LCHTPANLHEIX MOMCHTOR BTOPOrO #p M YETBEp-

TOMG My HOpRIKD Mﬂﬂ.Eﬂle}’EMﬂfi Cﬂ}’"ﬂﬁllﬂﬁ: BEJHYHHH X.

MopMyabl gns ONpelencHHS CPeINNX HBATPATHYECKHX OT-
KAOHEHHT OCHOBHHIX - MAPAMETPOB HCKOMEIX  pacnpefeteHHi
HMEIOT CACHYIONHT BHA. iy =

HJin MaTemMaTHYeckoro OMHAAHHA XI

2
— TpH HIBECTHON AMCIEpCHH oO!

= §
5= (2.2.9)

— MpH  HCHABCCTHON  aucnepenn  (4ro Haubonee wacro
BCTPEYAasTCs NP OpPHMEHeHHH MeT0la CTATHCTHUYECKHX HCObI-
TAHHI)

H

&
u:i- gy == {Ei-gl ]ﬂ}
Vn
—
Aans sunuprueckont ancnepcun D.=s® n cpefHers Kpajpa-
THY2CEOTO OTKJAOHEHHHA 5:

== B GJIYyH4€ HOPMAJALHOTO paclpciciCHHHL

=V 2 W
“ﬂ = V - ol V!rl_ﬂ - (2.2.11)
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~— B ofuem cayyae:

l/m‘_mg V my—mj

—— H I::I'-5 — = e
n og V.rt

(2.2.12)

Jlas oTeHOCHTeALHON wacToTll Nospienus coburia A—p

» pl1—p)
5 = ]/‘““T_ (2.2.13)

Mpn maasx # ¥ npn p, Gaaskux K 0 wu 1, omnlra 8

BEIYHCJCHHN 6, 10 (opmyae (2.2.13) momer OTE CyLECTDEH-

Hof, 9To HeoOXOAMMO VIHTHIBATL NPH NPOBCASHHI CTATHCTH-
MECKHX HCnBITaHui.

Bo sropom cAyuae, OCHOBAHHOM Ha NPHMEHEHHH COOTHO-
menpus P { i‘ﬁ — B [}{E} = a (cm. pasaen 1.2), paccunTeHBaeTcH
AobeprTeALHull amrepsan 2e, onpelientiowluit TOUHOCTE CTaTH-
CTHUECKOIr OUeHKH 0, B 32BMCHMOCTH OT JIOBEPHTEABHOR Be-
POATHOCTH @, Xapakrepnayiomedl ec HAJLRHOLTHL, H OT 4HCAA
peasansauuil Mojpean — n.

Takoft merop noznodier Oogaee NOAHQ CcAeaaTh 3axaoue-
HHe © cvenenmi GJHIOCTH CTATHETHUECKON OUEeHKH napamerpa d
K CODTBETCTRYIOULEH Xapaxtepucruxe 0 TeopeTiMeéckoro pace
npegenenns. J[lag  peainzauud MeToaa B NAMATH allBM
peoGxoauMo  xpasnts  Tabanus  QyHKUMI  pacnpeae’aeHus
Janaaca u Creiogenta. Pacuernue QopMylisl [0 onpeieiexilio
NOBEPHTENBIEIX HATEPRAJOB HCKOMBIX [1ApaMeTpoB (MaTema-

THUECKOro OMXHAAHHA cayuafinol BeanunHbl X — X, CPEILNero
KBAApPATHUECKOrO OTKJIOHEHHA ee—§, BePOATHOCTH IOABIEHNHA

coObiTia A—p) HMET cAeIYIOUHH DL
Ilan MaTeMaTHIeCKOro OXMHAAHKI
tad
— TpH H3BECTHOI AWCHepcHH o).t

oy e QAT Y, (2.2.14)
* n

rae DI~V (a) — pynwunn, obparnan Qyuxin Jlanmaca;

22, MeToa eTaTHOTHUECKMX HenBITannf T

= TNpH HEHIBECTHOH gHcnepcuw:

-
-

b
o (2.2.15)
Vn

rae tﬁ_ CTATHCTHYECKAA OUENHKA AHCNEpCHI [s==5,..]:
o — HapaMmeTp pacnpegenenus CTblofeHTa, 3HAYEHHS KO-

TOpOro B 3aBHCHMOCTH OT wHcAa cremedefl cBoGoiul
R=n—1 N AOBEPHTCABHON DOPOATHOCTH & NpHBe-
JdeHsl B Taba | npuiomeHHs.

Tabawoa 2.2.8

n
| 4
Z 5 1] 20 40 o
0.2 0,271 0,961 0,257 0,953 0,232
0,4 0,569 (0,543 0,533 0,529 0,524
0.7 1,19 1,10 1,07 1,05 1,04
0,8 1,53 1.38 1,43 1.30 1.24
! 0,9 2,13 1,83 1,73 1,69 1,64
0,95 2,77 025 2,103 2,01 1.96
0,58 3,75 . 282 2 54 2,42 9 33
0,99 i, 0 3,25 2,86 2,70 2,54

3aece smavenna ., npH n=00 COOTRETCTBYIOT YCAOBHAM

pacuera NpH HIBECTHON QHCHEPCHY.
[lpn n = 100 peauunna = npakTHYCCKH paBHA

&
E—:‘—.__"ﬂ'lib{_'l} T}, }
;=37 ) (2.2.16)

Ilas onpeiedenia AOsepHTe bHHX' HATepEaIOR (e) oSMoN-

p}luecxuﬁ aucnepenn (s2=0) u cpeinero KeajpaTHYECKoro
oTiAoHeHuR (§) cayuaiiHoil BeJHVMHM X B IPOLECCE CTATH-
CTHYECKOro mopennposanns wa ILBM uenecoalipaino smecro
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opmyarr (2.2.16) npusmenars OGojee NPOCTHE BLHIpadieHI,
Iaa n>30+40 stn dopMyasl UMEIOT CAELYIOUNT BHA:

2
My — Nt
0= l/*‘_nitpf-” (a); (2.2.17)

2 "
My — m
8 = % V-_E—ﬂ—-lli}{_” .(ﬂ}' (22]3}

B atux dopuynax:
a8 — 33NAHAAA JNOBEPHTLIBHAA BEPOATHOCTD,

I
ny = 'l.-T B S TR (2.2.19)
2 =1

My — SMNHPHYECKNIT UenTpasLibfi MOMENT k-ro nopagka)
ol ]'{a)—llb}’lmmiﬂ, oGpatnan Gyukuun Jansaca O(a):

D (o) = ]/EE‘—T J exp (_" %) di, (2.2.20)
7

Gyaxnnn O(a) epmuaucaserca & 3BM mo cramnapraof
mporpaMMe HAH XKe no Tabn. HI[1].

10 NPEoaaraeMoro  HOPMAJLHOTO  PAacnpeleIenns Mo-
feanpyeMoii cjayuaitHoll BeMMIIL X GAH30CTh OLEHKH § K Teo-
PeTHUECKOMY SHANEHHI) CPEAMEro KBaAPATHYECKOrD OTKAOHE-
HUSL @, YOTAU@BIHDEeTCS ¢ NOMOUbI0 Godee TOMHOTO COOTHO-
IEHHA:

Plus<ex<ts) =Plu<E<nl. @220

2HagueHnd  OTHOCHTEALHHX Trpavul ¥y, Y@ AOBCPHTEARHOrO
nnTepRaja BuOnpawTcd ns Tabi. 3 NPUADKENHA HAN COKpa-
wentoll TaGa, 2.2.9, xoropad samichsacrca B namare SLLBM.

2.2 Metol eTaTHCTHYECKAX HenLrranuil 70

TaGanpa 229

n i 10 20 40 BO 120

g | Ti Ta Ti Ta T Ta T T1 [ T Ta T Tz

0,90] 0,65 | 2,37 | 0,73 | 1,65 { 0,79 | 1,57 |0.85 [ 1,23 | 0,80 | 1,15 | 0,93 | 1,00
0,095 0,60 (2,87 | 0,69 1,88 0,76 | 1,46 | 0,82 1,28 | 0,86 | 1,18 | 0,91 | 1,11
0,98 0,65 | 3,67 | 0.69 | 2,08 {0,721 1,58 (0,79 1,35 | 0,84 | 1,22 | 0,00 1,13
0,091 0,52 | 4,39 [ 0,62 [ 2,25 | 0,70 | 1,67 [ 0,77 | 1,40 | 0,83 | 1,25] 0,88 1,15

OneHsa TOMHOCTH HaCTOCTH cobuitng A—p, Kak CTATHCTH-
YECKON DEepPOATHOCTH €ro MNOABJeHHA, NPOH3IBOANTCH, HCXOUA
13 TpedyeMon paiemHOCTH OWeHKH « W NPOMIBEICHHONO YHCIa
peajH3aunil i no QGopmyte

i ]IS'H =tml/ E{IH_E)_ (2.2.92)

rae £, swdnpaercda no a # n u3 Tabn 2.2.8,

2.26. Koapvecrso peasH3aunil cTATHCTHYECKOH monean,
neolGxonumoe aan ofecneyeHua 3aiaHHON TOYHOCTH

Heobxoaumoe uncao peanusaunil n, obecneuynBaroiee 3a-
JNAHHVIO TOYHOCTH W UAJXCHKHOCTRE PE3VIRTATH, ONpeneIaercd
ofpanennsiMi  GopMysami B pasjgene 2,25, KoTopsie yera-
NARAHBAINT JFABHCHMOCTE MENKIAY HHCTOM HenbiTaAHUA f, doBe-

|:|It'I'E.:'IIJHﬂﬁ BEPOATHOCTRIO o H JA0OBEPHTEAbHKIM H[-l'l:'ﬂ{!llﬂ-’lﬂ:ﬁﬂt
HCKOMOTO IlapaMerpa.

Jaf PEMACACHAR YACAd 7 1A NPAaKTHEE NPUMEHTIOTCH Cae-
ayioume popmyin:

ilJ HpH olnpencideHnyd MATEMATHYHECKOIO OMHAAHKHA:

|a
i
*
A
b
o
L
—

nzfa

1l
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G) npH onpefenelHH BepOATHOCTH COOBRITHS:

A
n:-%—p(l—-p; 2.2.24)
p
B) NMpH Onpeaesenty AHCIePCHH:
— B oflieM cayvae:

2he Z, (Iﬂq""ﬁi‘} : (2.2,25)

— B Cayuae HOPMAJLHOH cAYUaHHOH BeNHYHHLL

4
LTy

ne=t . (2.2.26)

a
EI

Tak Kak A0 HAYANA HCOWTAHE oy W P HEN3BECTHM, TO
cpavasa neaecoobpazno #a IUBM ocymecrsars #eloauioe
upcao peaanzaunfi Mofenn me=20=-30 w1 nOAYUNTL SHAUEWHA
5§ H p. 3aTeM 1o ng @ 3aganwoMy « Halitw £, (TaGa. 2.2.8).

Mocae uwero mo dopmyaam (2.223) n (2.2.24) sBuuncanercs

HeoOXOoAHMOE 3HAMEHHE A,
Haa wacro scrpeuawuierocs Tpefosanns a=095 weobxo-

AUMOE HNCAQ peasH3aumil N AJ7 padiHyHbBIX P H e NPHBEIEHO
B taba 2.2.10.

Tatauna 2,210

P n
' = 0,00 lﬁ=ﬂ.ﬂ2 |F=-'D+|]1
0,1 (84 140 ] 3600
0,2 0.8 250 1600 GO0
0,3 m7 d3d 2100 8400
0,4 0.6 S8 2300 9400
C,5 290 2400 N800

2.2, Merol cTaTHCTHRECKHX memmTARH{ 8]

Cyuecrayior Gonee TOYHWE (hOPpMYAL A48  OHpeieaeHHs
BHCaa n, GAHaKo OHH, YOGIOHIHAR BEHCASHDE, HEIHAUHATeNBHO
NOBLILAKT TOUHOCTE ONPeACJeHHS BETHMHHEL M.

ITp  npumenenny  MetTona NOCAENOBATENGHOIG aHAIH3A
YHCI0 HeODXOAHMLX pedJHIAIIN MOACIH 3apaHee He paccun-
tusacred. B stom cayuae aaropnrm oGpaloTKH pesydnTaTon
mofgeanporannn na ILUBM skmouaer B cefa anaans keobxo-
JUMOCTH NpoHsBoiLCTEA GLIEFIEH.H'DI'I peasn3aniny MoIeaH B cO-
CTBETCTBHH ¢ Teoplicll nocieloBaTeNbHOrD aHamuza (M. paas-
nea 2.1).

2.2.7. CraTHcTn4eckan nposepka runores
00 IMOHPHYECKOM 3AKOHE pPacnpenencHus

IMpimenenne MeTola CTATHCTHMECKHX HCNBITAHHA HA S1IBM
NO3BOJIAET JIErKO TMOCTPOHTE THCTOTPAMMY  SMOHPHYECKOTO
pacnpeaeneHnd, SABTHOULYIOCA ananoroM rpadura ‘ero mioT-
Hocti meposTROCTH f(x, 0, 6z, ..), 8 TaKKe NOAYUHTL AONOGIH-
TeABHLIE NARHLE O COOTBeTCTBHH IMIHPHMECKOro pacnpejpedne-
WHA NPEANOAAracMoMY  TEOPETHMECKOMY ¢ TIOMOIILIO KpHTE-
pHER coraacHs, napaserpsl KOTOPHX pacculTHIBAIOTCA B Tpo-
Hecce MOACARPOBANHS.

[Tposepry nanbonee stpeKTHBHO OCYUIECTRAATL WO Kpure-
puro coeaacun Hupcona (xu-KBagpat), Tak HaKk ero npuie-
eye e TpeOyer NMOCTPOCHHA SKCOEPHMENTAaAbHOH N runore-
THueckoll (yHKUnA pacnpenenenns (paanen 1.2).

Jas npoBepli COOTBCTCTBUA SMNHPHYECKOrD PACTIPeACICHHA
oMy #3 G THOoTeTHUECKHX pacnpefenenHil ¢ QryHxuHAMH
mnotnoctn folx, 6, 8 ..), g=1, 2, .., G ueaecooGpaaHo
yneao peaanaainft # B3aTh Goaslle paccuuTanHoro uno Qop-
myiam (2.2.23)—(2.2.26) ua 20—237,. .

AaropuTs BHUMHCIEHHA KPHTEpHA ¥° CTPONTCA MO chedyio-
meMy npasHay.

l. BosMomumil awanaion HIMenenis  cJAyHaiHofl  BenH-
uine ¥ pasdnnaerca ma I paspagop (oGuwo 20—30) ¢ npasm-

RN (Jr::r__,l. _Jf:r} § S S IR o .'L':,— .r}_, = h; = const.

2, B kamnpod -t peanuzannn i=1, 2, .., n (QUKcHpyeTCAH
NONajanue cayuanHon BeJUuHNB Xy B J-il pa3apaa:
A

[ 1—ecme x€ [x;_y, 2],
‘l‘:} = l
0—n NPOTHBHOM CAY4Yae,
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3. Oprasnsyerca cHeTMHK "HCeN vy NO Kamaomy | nocae
RaxA0H pealdHIaumu:

1
H‘IF:E"D‘L!: 21‘_'-!‘; "i"'i'!j. {E.E.m]
f i—1 .
B peayawrate nocae n peaausaumil GpopMEpyercs matpHia-
CTpoia uacroctrell

pi=—". i=12 L (2.2.28)

4. Paapaan ¢ Hauada cTPoKH H © ee Konua, /I8 KOTOPHX

—a

p;=0, oTGPACKHBAIOTER, H OCYUIECTRANETCA HX MEpPEHYMepali.
Tlpan stom ofmee wicno paspsaon paswo | < I, j=1, 2, ..,
5. BHUHCAMIOTCA TEOPETHYECKHE BEPOSTHOCTH MOTANIHHS

cayuaiinofi, BeanuuiL B KamAwi wa paspanon (;_p x;):

*j

P, = J fy (% 0y, 0y, .. ) dx, (2.2.29)

'? : I 1 EI‘ rE &0 El
rne fq (% 61, Oz, ..) — OYHEUNS no0THOCTH §-ro pacnpencie-
HHA cayuafinofl seawwHB X, onpemendeMan uapamerpasm 0,

B, ... f;, 3HAUEHNN KOTOPHIX PACCUNTHIBAIOTCA B NPOLECCE MO-
AeNpOBAHIH.

B peayaprare BuuncheHHit Pg; B mMamune Qopmupyerca
marpuua sHavenuit Pg;, j=1, 2, .., I g=1, 2, .. G.

6. PaccunTHBAIOTCA BEeNTHYMHEI 13. COOTBETCTBYIOLLHE -
Hoft puGopke (n) H BUABHHYTHM (G ranoTcsam;

o i
Y= ﬂlp:j—n. (2.2.30)
=1
q: I. E. .la ﬁ

7. Onpegensercs wucao erenencii ¢cpoboiu §-ro pacmpene-

2,

nenns gt
by =1—1—r, (2.2.31)
f}'ﬂl.?,.,..ﬂ, lf

2.9, MeTol CraTHCTHUECKHX HenutTauni 83

e F— YHCAO0 HEeH3IBECTHLIX NapaMerpos TeOpeTH4YeCcHKoro
pacnpenenenga (0, O .. 0,), onpelensteMnix B Tpouecce Mo-
AENHPOBAHHA, ;

uavenun Pyj f=1,20 vous 1%; i TR B e S 5

puaaoTes Ha nedath. Meeaenosarens no rtabi 6 npunaome-
UHA Onpesasier BenHuInuy

P,=Pl>yx,}. (2.2.32)

A anauenns P,y MCNOALIYET 4/ NOCTPOEHHA THCTOPAMMEL

3necs Py — BEpOATHOCTE TOTO, MTO NpH NPHHATOH rHNOTe3e
CAYHAHHAA DEeJIHUHHA ;{r’ npeBz0oiaeT 3HAUCHHE, NOJYYEHHOE NO
popmyae (2.2.30). Ecom 3ta sepositHocTs Py MeWbme npmis-
TOro YpoBHA sHaunMoctn F; .TO THOOTE3y OTBEpPrawpr, Kak

:|e|1]3:~annmmmﬁuym.
Hayenne FP; BHOMpacTcd HecaelomaTeneM, HCKogA M3

npakTHucckoll uennoctH omunGox l-ro poga — oTkasa or BEp-
HOM THIOOTE3L, HIAH 2-ro poma — WpHHATHA HEBEPHG].:I THITO=
teanl. Obwuno £ = 0,01+0,10,

Kputepuil corfiaces NOIBOJAAET Jenath Oojee HIH MeHee
VAOBACTROPHTEALHLN BHIBOAE NPH udcae ncusranuni >60,

HeoGxo1HM0 HMETH B BHAY CJACIYIONIEE:

1. Ilpy npopepke runoTeés HaAMH BCEFAA I[TPEATIONATANOCEH,
yro HaOmopeHuss ABJAAIOTCH CTOXACTHUCCKH He3aBHICHMbIMH.
Ecan nabmogenpna Xors O caafio KOppeanpoBadi, TO AOCTO-
BEPHOCTL Pe3YJALTATA CHHMMACTCH. s

2, ¥iopaeTROpHTEALHOE CORacHe wmemxay HabaonennsMn
i onpopepaesMofl ranorescll He TOMAECTEEHHO 0KA3aTENBLTBY
CHPABELINEOCTH srofi rHmOTesw. ‘Taxoe COTJACHE oO3JHaudaer
JHUlL TO, 9TO THNOTE3A OR433J1dCh HE {}IIPHHQPI'PIETGH npH
AHAMH3E PeayabTaTOs HMeeMux nadmoienuil. IMoayuenne no-
MOJHATEALBHEIX AAHHMX MOMKET NPHBECTH K TOMY, UTO 3TY IH-
MoTesy NPHAETCA HIMEHHTL W [diKe OTRePrHyTsb.

2.2.8, Cxema NpHMEHEHHA METOAA CTATHCTHYECKHX HCNWTAHHA
Ha 3MBM

MMpn wecaenosanun npouecca (yYHKUHOHHPOBAHHS CAOMKHOM
CHCTEeMEB CXOMA HPHHEIIHHIIH METCIA CTATHCTHYECKHX HCORTa-
Huil cocTonT B CASLYOLIEM,




84 2. Crarncrunecsne MerToakt

1) OnpemensiioTcs, Bo-Nepeux, HexojiHue NaHHWE (AeTep-
MHHHDOBANHLE H, OcOGeHHO, cayuailee), nanmionte na dymx-
UHOHRPOBAHHE NCCACAYEMON CHCTEMBL, M, BO-BTOPHX, COBOKYII-
HOCTDL Napamerpon, oNpeAedfiouiiy BHXOAHKE BEJANUNNL], Xa-
pakTepuzylonie sgdekTHRHOCTE AAHHON CcHeTeMB (Hanpumep,
MATEMATINCCKOE OMULaHME U JHCHEpCHA yHcHa obnapysed-
HbIX NOAROAHLIE JOAOK NPOTHEHHKE).

2) Paccmarpibaeman cA0MHas cHcTeMa pacuacHserca na
Goliee npocThie, CAMOCTOSTEILIO (PYHRIHONUPYIOIHE 10 1CH-
CTEMbIl, KaMAa9 H3I KOTOPLIX ONHCHIBACTCA CBONMNE CJY At i LM i
XAPAKTEPHCTHEAMH H CBOEl rpynnof BXOAHMX H BHXOANWX
BeJHUHH, Takan nogcmerema » oGiuell chereme NpeacTasineT
oraetbHLA GhoK.

3) PaspabartuipaioTed MATEMATHYECKHE MOASMH  KAMAOTO
Gi0Ka, a 3aTeM BCRro HECICAYeMOro npouecea s denom. lla
OCHOBam OneiTa wan wmeoweiics nndopvanm swinpares
JAKOALW DACOPECACHHA cAYUailHblX  BETHUMH, P aLeNAoIHK
HPOCTHE CAyUailHLle ABJCHHT B Kamjaol nosoHcTeMe.

4) PaapaGatumpaloTes BAropRTMb NOJYyUeHHs  cavuaiinmy
BENHYHI, NOAMIHAIOMNXCA 3AKOHAM pacnpeiescHus, onpeme-
JCHHBIM B COOTBETCTBHM ¢ 1. 3 RacTosmed cxemul, (o popmy-
aam rvaGaun 2.2.56 w 2.2.6 n paspena 2.2.3.

5) PaspaGaTulBacTca aArOpHTM OHpERENCHHNA W ANATNAA
CTATHCTHYECHHX OUCHOK HCKOMBX XAPAKTePHCTHK Hecdepyemod
CAOMCHON CHCTEMBl B 34BHCHMOCTH OT Iedw, crodwmel nepey
Heeaenopatenen (no Gopmynam pazgeson 2.2.5 n 2.26). Ipn
HAJHYIH. COOTBETCTRYIONIHY CTaHAaPTHEIX nporpams (CI1) nanm
Aannofl UBM sranm paspaGorkn adropuTMos no on, 4 n 5
saMennioTen pubopon neobxoammpix CI1 pas pewenns nam-
Hoft zajaun. ]

6) OcymecTsaqercs 3anich aaropiTMa WacTHHX GIOKOB H
BCEH MATEMATHYECKOH MOJENH B LEJOM HA OAHOM H3 adro-
PHTMHMECKHN AIBIKOB HIH COCTABASICTCH NPOrpaMMa pelenns
3ajauid B KoAax mcnomsayesonn IUBM. [lpowmasoanrcs or-
JdafKa NporpaMmmsl.

BriGop anropHTMUY4EcKoro S3LKa OCYILeCTBASETCH B 348
CHMOCTH OT XapakTtepa sagaun n ocHawenws JLBM cucre-
MOl TPaHCARTOPOB,

7) OGocnopuBaetess neoGXoLNMOe WHCAD Peatnaalii npH
NpoBeleHld CTATHCTHYCCHHX HCNMETAHHA JaHHOR MOAeNH Teo-
PETIUECKH B COOTBETCTBHH ¢ pasaeaod 2.2.7 uam skcnepume-
TaJbHO, OCYIMECTBJANA MOACAHPOBAHHE C PasAHUHBIM  3HA-

22, MoTofl CTATHOTNUGCENX HenLITAHHA “B5

qepHeM fiax (p =Ny +An) N cpapuMBAT TPH ITOM IHAYCHHE
OIHOTO # TOrO JKe mapameTpa.

B cayuae npuMenenns MeTOA0B NOCACAOBATENLHOrO Ana-
Jdinsa HeoOX0AHMOE MHCA0  peaanzaunfi we oO0OCHOBLIBACTCH,
4 B 1. 5 AONOAHHTENLHO BRIOYAETCH ANTOPHTM OKOHUAHMA
MOJZETHPOBARKA B COOTHETCTBHI ¢ TNPABHJIAME, HINOMKEHHBIMH
B pasgene 2.1,

8) PaspaGaTuwpaercA 7TJaH  HCCAeLOBAHWA JaHWore npo-
HECCA METOAOM CTATHCTHMECKNX Henwrannfi na JLUBM un op-
FAHNH3YETCH €ro ocyllecTaieliie.

[Tnan wecrenonanufl Hveey ueah onpefeanTs NOPRAOK W3-
MENENTTH HCXOAHLIX JAHHWX, ¢ TeM uTo0u 2HANMA BLIXOAHEIX
BEAHYHE  TIO3BOANA  HccAefoBaTealo  Haploaee  ONTHMAJBHO
(B cMuiC/e NAHMEHLITHX 3aTpaT BPEMEHH H-CPeACTB) PelumnTh
MOCTARACHHYID nepen num sagauy. I[Ipn 3toM nenecoobpasno
sapanee paspaboratrh TabauULl HAMCHEHHA MHCXOAHBIX AAHHBIX
H BEXOAHHX Beanuny. Kpowme Toro, oueHs noaesno npeasa-
PHTH HCCAGNOBAHHA MAKETAMH TPatHKOB H3IMEHEHHA HCKOMBIX
BHIXOAHKWX BEJTHYHH B 3aBHCHMOCTH OT BAPHAIMH HCXOAHBIX
NAHHLIX, 4TO 3HAYHTEILHO YOpocTHT O0pabOTEY pesyAbTaTon
OnniTaE.

Mpusmep 2,23, B pesvabrate wModeanpobatind wa JUBM  npo-
ecca NOHCKa NOABOTHKY J0A0K R 3aAaRHOM pailoHe, nponojinMoro
PAIHODOANWMME CHAAMH TOCTOANNRORD COCTABA O TeUCHHC OonpeacacH-
HOTO OoneparHRHOTG nepRogs, nocae 125 peasmzaunil  Mozeam  nony-
JeHE caeAyRlHe AfunMe, YacTh N3 KOTopeX cnegena i Tald. 2215

X, == 00 — MHHEMAALWOE qUCAD oGHapyRednd;

— |
‘T_j=|=|= 128 — maxcumaaskoe yHedo oGHapymennf;
[ =8 — ofinee apcan paipanon U =1, 2, ... 8
L=1128 ns8=04 — marevaruveckoe mENLAHKE W CPpeaNes  Kpaapa-
THY2CKD® OTEICHeHNS YHHETT Dﬁ[[ﬂﬂ}’iﬂ{'ﬂfleH L=
AOAHEE JA0/10K,

15 =220 — napamerp wpurepus L%

£ ha

f e = wHcao creneiell caoGoik.

F F
B rtata, 2211 obosznauenc: J — noMep paspana; A'j, ""',Fv-l -

RepXNaE W HIMHAS TPAMHUE! F-To paspana, KOTODEM COOTBETCTRYRN
ToSHHYIRE ARAYeHHER KOonimiecTeEa abpapyiEenuil: /. — wOXHYSCTEO HA-
Grinenntt, coorRereTnyiouiee uyncay obuapymenni),” momasmmx »  f-R

npasvTra. '
Tpelyerca:
I, IMocTpoRTh THCTOrPAMMY H BRUABHHYTH THNOTE3IY O Npeanonarae-

MOM ZAKOHE pacnpefefeHHn.
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TaGasneg 2211

2.2. Meton craTHCTHMECKHNX Mcharransufl 87

i ' = H!j
= . [ -

J 't-j-—-] "J ! Py =
1 05— 100 3 0,024
2 100—104 7 0,056
3 14108 20 0,160
4 108112 24 0,224
5 12116 30 0,240
6 116==12 17 0,136
7 120—124 15 0,120
8 124—128 3 0,040

2. Hafiyw CTaTMCTIMECKHE OUCHKH NApaMeTpos % M & no cxesa

CPEAHNX KBOOPATHYGECKHX OHCHOR 11 MO AODCPHTCALNLIM HHTEpBAJAM,
ecan § =09,

3. Haﬂ'l_!_l:. HeoGXOANMMOR WHCHD peagusaunii IAs OnperencHus na-
paMeTpon ¥ H £, echt 2 =090 e=(199
4. TlponectH npopepry rHNOTEIL] O COTAACHN SMOHPHYCCKOrD pPac-

npejeciid  9HoAa  oGHAPYMHEHHEX NOABOAHBX J0A0K € J2KOHOM
pacnpeaenedin, DpHHEATHM B n. | aagauus, paa £ = 0,10,

PEL
""'F
Ml_

ot

fT 2545818 T

Puc, 2.2.2
Pemenne l. TNMoctpoenue rHerorpaMmel. [lo mawnmsm  Tada,
2311 {Fj} MOCTPOEHA PHCTOrpaMMa MYMHCMAA ndnapymnuuu:: MO0 H L

Aonox. Ha pue. 2.2.2 npusefed ee suA. Kak BHOHC M3 pHCynKa,
pacnpegcaciuue GAHIKO K HOpMaALUOMY,

2 GI’I’IIE.E.':J'I["'HII-E QIENaK I8 .'lC_.'ir Lr
L] no exese cpednix HEBALPATHYECKHX OWMenoR:

a) pna x oo dopsyae (2.2.10)

Ep'l .
o =33 = 0%
) nnn & mo dopuyae (2.2.11)
- J E— Er#
¥ Yia YIIE

='|:|','|}

2) no cXeMe LODEPUTEALHEX HHTEPRAJOB:
a) Aan MaTeMaTHUECKOro OMIAaums:

— o tata HI[1] gna =09 paxognm wi=1) (0,9) = 1,645

— no dopuyse (22,1000, vak wax g > 100, paccunTHRacH e =
v G,4/125. 1,645 = 0,95; }

0) Aan cpeiHero EBALDATHMLCKOrD OTEACHennAa no TaGn 2.2.9 om-
pemeaneM Ti = 0,93 oy = 1,09,

Takum ofpazom, © DepouTHOCTMIO 0,9 MEKMO YTREDMILATh, UTO
DONYUCHULE OLCHKH ¥ 0 & HEXOMHTCH COOTBOTCTHOHHO B NPEAeJAX
HHTEPRANOE {“1.35 -c::l.?-: ']]3.?5:.' it (6,0 < 5<7,4).

3. HeoGxomistoe swiciao peasnzanii:

1) ana #=1256 u e =09 no vabn. 2.2.8 waxonnm Iy

1,68 > 1, > 1,64 (npusien T, = 1,66); *

2) mo dopuynsam (2.2.23) u (2.2.26) paccuuraem Mm

a) anm X
p=1,66-23_ o 10,00 ~ 120
] ﬂ,ﬂﬂ"" ] a
G) nnm &
2.6,48 3,32
B 1,66 050 e 700 1780 ~ 5950,

Taxny olpasoM, AN onpejesstng X uHCAD peaauzanuh 2 =135
HocTavouHo, A& JAH OnpoielcHHAE J © r[:l!ﬂ:,'u.\mﬂ TOWHOC TN Hpﬂl‘lﬂl}
Masno, .

4, Ilpopepra THOOTEIE o 2 HOPMAJZLEAOM  pacnpeidedenitn  + LAn
Fy =0,16.
-0 2
Mo Taba, & aplsosends oo .{;-—-2139 M ke=d OAPEACAHEM;

pepoiTHOCTS P = 0,80, Tak kan Pﬁ, =P TO rHAOTEsa O HUOPMBIE-
HOM SaMOHE pacnpefeieHid He ONpoOBepraeTcH.




ER 2 CTATHCTHUCCKHE MOTOLH

2.2.9. Meronuka paspaboriy MATEMATHUECKHX Mopedaei

Ofiye NpHHNORNTN  MATEeMATHUYECKOTO MOAEANPODAHHA 3a-
KA0YAI0TCA B PacHJCHemiy nponecca MoLCJAHPOBANHA HA ca-
MOCTOATETbHEC (B onpejenciyoil mepe) aapaum, KOTOpLIE B
CBOEH COROKYNHOCTH OOpasyioT npaBHJia paspalboTu Beeill Mo-
ACAH, HaUHHARA OT NOCTAHOBREM 331a4H H KOHYAA ee peannsa-
nnefi Ha 2LIBM.

[pununnranssie seck npounece pazpaboTKH MOAeaes zazad
NCCHeNOBAHHA Oonepaunii Moxer ObiTh pasfeseH na yeThipe
poroBHEx  stana.  CxeMa Takoll npajausH npHBeieHa Ha
pate. 2.2.3,

I stan. 1 - moastan QDopMyIHpoBRa HedH H Hasna-
HEHHS MOLE/H.

Lens mogenn onpepenserct ocHOBILIMH napaMerpamMn, wo-
Topbie OHd TIOSBOAHET PACCHMHTLIRATH NPH 3aJaHHBX HCXONHREX
DaHHRX,

Haswawenne Mojaenan yxKasmpaer, A% pPemIEHAS Kakoro
KJacca 3afnavy H B KakKHX YCI0BHAX OHA MOMeT OBTLH HCNOAb-
sopand, Kaacc zanauy oupejensfeTcs ee «MaciTadnocThior —
CTpATErHMeCKAN, OMepaTHBHAS WIN TAKTHUeCKas, YCJAOBMA C-
NoJL30BAHKA 3a4aYH XAPAKTCPHIVIOT €& NPUMEHENHe — B Hayy-
HO-HCCARLOBATEARCKIX 11€18X, B ONEPATHRAO-TAKTHYECKHX pac-
HETAX HAH B ABTOMATHAHPOBAHHON CHCTEME YNPaBJCHHA CH-
agmu. B stom noasrane GopMyJHpYIOTSH M OCHOBHLE onepa-
THBHO-TAKTHHECKHE 'I[J'Eﬁﬂ]'.!-ﬂlt!iﬂ, KOTODEM L0/MKHE YXOBJICTEO-
pATE paspafaThiBaeMan MOAENb,

2-t mopgstan Onpegenenne oOBeKTOB, YUACTBYIOIIHX
B ONCpanui. 3aech, BO-NEPBMX, onpeaeantorca Ooebhle ean-
NHILEL, KOTOpLIMN OyieMm OnNepHpoBarh B MOACHI: OAHHOYHLIR
Kopalak, caMouer, TAKTHYeCKAn rpynna, apeno, Opurana, scka-
Apufiibd, NOAK H T. A, i, BO-BTOPHIX, COCTABARETCA NepeveHhb
foeELX GAHHHL BO BCE{l cHCTEME MOICTIPYeMHX GoeswiX neit-
CTRHA! CHIM MPOTHBHHKA (OoCHOBRLe, olecHeudsalouime w ap.);
CHOH  YA@pPHBE H O0CCHCYHBRAIOMMHE CHABL CHAM  PAIBCIKH;
YIPaBASIONLIN oprad (Kra # Kakyio padopMaiing obpaGars-
BHET B KTO [l'I'I-]EHH.‘ﬂﬂI’."J' |_'I'|'_’IJ]EH:IIE}, +

d-fi noasrtan, PaspaboTEa npEHIHORAALHOE cXembl
oOCTAHORKH,

PaapaGatuisaerca rpaduyeckas cxesma (npy HeoGxoanmo-
CTH HECKOABKO cXeM), Harasino oTodpamaioman GyHKIHOHH-

2.0 Metonl CTATHCOTHHESHIEY HOMMTAHHH £G

posanne nzywaembx obnexkros. a nenl pojmum OwMTH OTpa-
MEHB DPHALHONAALIKE CXeMBl ACHCTRHA CBOMX CHI 0 CHJ
HPOTH IR,

4-ft nopasran Popmaanzaums npouecca  QyHRUHOHR-
poBaHuA mojgenupyemoil cucremu. [loastan onpepeaser dryHi-
LHOHANBHLE CBA3H B3aNMOoAelcTBUA OGOEBWIX EIHHHI H napa-
METPOB, BAHAWILNX na #X sdpesTuBnocts, 0 BKAOYaeT B celd
CAEAVIOULAE NOINLLHM;

— onpeaeseHne MeTojfa ynpasienui OGOeBLIMH eIHHWLAMH
HAE Kamiod ud stanop Ooesnx geficteull — UeHTpalnioBaH-
HEH BN AeUeHTPANH0BAHHLI;

— HeTHoe (IKCHpoBaNHe AUBAN NOCTYNJACHHT HHGOPMAELLHN
Ha VOpapamouiiil oprad 0 Ha (oepwle eLHHHIL, a4 TaKMKe JH-
HHA fepelaust KoMadi Ha HHX;

— l'.'l-lli]E',lE.’."lEl!HL- ]IP]!I[l!,II[[d PEIC[]!]E,’!,E.’[EHJIH fl'DEHHI‘: enHiHI
no ofbekram yiapa wiw 8 oGJacTH BEPOATHOrD MCECTOHAXO-
AICHNA [EJH Npi BMOPanioMm Meroje ynpasjenHt, a npu
HeOOXOANMOCTH I YCIOBHI ero HaMeneHns;

— onpejeaeHde NpUHUNNOE BIANMUACHCTEBHA OOEBHIX &1H-
HHEL Ha Beex sranax Goepnx aeflcrenil — dopmaanzalins Tak-
THEH CHJ H cHOCOGOB YNpasJeHEs HMIL,

Huerno Ha 3ToMm nNoastane onpefcisiored Bee OCHOBHHE
CBAIN YNpaBaeHia # BlansmoAeficTRHA HCCAeAYEMBIX 3JemMeH-
TOE CHCTEMBI, T. € (PAKTHYGCKH OPOMCXOLNT aHa/H3 BCEH olne-
paLHl # ONPefefiflioTcd BOIMOAHLIE BApHauThl LelcTBHS CHJ,
JaKkjanbBaeMpie B MOaeb.

9.1 noasran. PopuyIHpoEKa ONCPATABHO-TRKTHUEC-
CKHX orpanndennii Mogean. Mojgeas He MOMKET peannsoBatk
BCE BOIMOMHLIE BAPHAHTH NODBELEHHA HCCASAYEMOIO ABJCHHA,
llosromy a8 HNpaBHJLHOrO YACHEHHA FpaHil, NPUMEHHMOCTH
pazpadarTnEaeMoil MOLEIM CAeLYeT ACHO copMmyaiposBath 3a-
RAajblBieMEle B HEe ONCPaTHBHO-TAKTHHUECKHE J0nyleHus o
OrpaHHYens.

Ha sTom noastane onpeaeisiored CAeaylouiHe orpasnte-
HHH: NpPOCTPalCTBCHHBIE, BPpCMOHHME, 110 crocofaM  ynpasae-
i, 0o cnocoGam BIANMOACHCTENA CHA N CpeiacTs, N0 Heno/ib-
SOBAHHIO CHJ K CpeicTs PasBeikH, Mo HCOOJLIOBAHIC OpYy-
AHR, 8 Takme [0 APYTHM CYINECTREHHWM B 3ajave napa-
BEETRL M,

-ft noastan Paipaborka yEPyHHeHHON OA0K-cXeMBl
mogean. llpu stom oupereasercd o0Was MocleloBaTeNbHOCTb
AelicTeHS cHa M ouenka ux sddextnsxocTd B OGyayuei Mo-
Aend, KoTopas H A0JKHA OblTh saiKCHPOBAHA HA YRpPYNHEH-
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a2 O CTaTHOTHULSKIID MATARL

Hoft Gaok-cxeme mogean. Takas cxema siBHTCA ocuosoit mas
AaasHeiimedt paapadoTie MOAEN.

Il sran. |-t noastan PaspaGorka obmeli watesam-
HECKO MOfEdH  clcTembl. JTOT [OASTAN OpeIycMaTpHRact
CASAYIONLHE OnepaHi:

— o00cHOBANHE 1l BHIOOP MATEMATHUECKOrO METofa penie-
HHfA 3a0a4H. aHAJINTHYECKHH, CTOXaCTHYECKIN HAN cMemanuLi;

— BHIOOp OCHOBHEIX MAaTEeMATHYECKHX 3aBHcHMocrell, one-
HHBAIOWHX JAeHCTBUE DOEBEIX €Nl HA KaMA0M sTame ympas-
Jenns Han 0OEBOrD CTOJKHOBEHHS: ONPENeeHHe WCXOAHMX
JAAHHBX, HeOoOXOAHMMX OJA pacyera TOoi MAn HHoil BEAHYHHBLG
NPHEATHE ITHX HCXOJANBIX JAHHHX KaK <BXojnHOM HHpopma-
UHH® JJ51 BCER Jajadd WA ONpefedeHne NOpAAKa ux pac-
YeTa Ha OCHOBAHHH NMCIOLLMXCH WCXOAHEIX BEJNYHH, BRG0P
BAH Buisof GOpMySLALIK 3aBHCHMOCTeIl;

— BHOOD BEPOATHOCTHHX XapaKTEPHCTHE, olpereasionn
appeRTABHOCTL  (YHKUHOHHPOBAUNA CHCTEMB  Ha  Kaiulom
sraine ynpasnenus (Mo BCeM JIMHHAM ynpaBJexus);

— OnpepeneHue [Iﬁﬂph'l}'-rllfi}lﬂliﬂﬂ MaTeMaTHYECCKIIX ,.l.l.-l'.'lll'lf:ynf-4

MEHI W orpannvecnuit  (Haupumep, oGbEKT  pacnpeaejed s
paHOHE MO 33KOHY PABHON BEPOATHOCTH, OWHGKA BO BpeMenn
nepegasy KOMAHL N YAApULIE CHIL [NOAMHHASTCH HOpPMAJk-
HOMY SaKOHY H T. 4.);

— MATEMATHYECKAA TOCTAHOBKA 3A04U0 NepedicaneTcH,
HTO AHHO M MTO Tpebyercst onpejennts B paszpabaThisaemoil
MOMEN;

— paspaboTka NepPevHell BXOANBIX H BHXOAHEIX AKX,

2-%1 nmoAasTan. QOpMyINpoBka Noxazarean sddekTHR-
HOCTH HAN KpuTepus ontemusaund. Ha stom noastane ocy-
IECTRIAIOTCH:

-— BHOOp OCHOBHLIX M AONOJAHHTENBHLIX NoKazarenel sdg-
hERTHBHOCTH, HAOPHMEP, MaTeMATHYECKOE HKHAANNE YHCJa
YHUYTOMMEHHBIX KOpadaen napa — OCHOBHON NOKazarTeib, 8 Ko-
padaefi oXpaHenHs — AONOAHHTebHEI]

— BHGOP KPHTEPHA ONTHMH3IALWN W ARCHHNANHADYIOLINK
YCJADBHEL, HANPHMEP, MHHHMYM CTOMMOCTH Pemienis 3anatun —
KPUTEPHI ONTUMH3AUNH, 8 3a0aHHOE COOTHOLIENHE CHA— AHc-
WHMAHHAPYIOILEE YClDBHE,

3-ft nopastan. PaspaGorka normueckoft Gaok-cxemul
mMofean, ITOATaN COCTONT H3 CACAYIOMHX onepamni:

— pasicicune Bcefl MOAeNH Ha OJOKH, MMeOOHe camo-
CTOATEALHLE XapaKkTep pacueToB (ONpelefCHHE BHIXDAHBIX
BEJUUMH KaMLoro OJ0Kd);

22 MeTon CTATHETHYSOKHR HonuTa i 93

— ONpeie/eHRe JorHvecknx cesasefl memxny Gnoxamu, dop-
MHpOBAHIE BHYTPEHHUX 1 BHEIUNHX LHKAOR pacueros;

— COCTaRACHHE Jornyeckoll GAOK-CXeMEl MOQE[H.

C sroro mosenra wMofe]s MOMKNO paspabaThEaTh To-
0A0UHO, COXPAHAA TOALKO TPeSOBAHHN K KAXAOMY W3 X,

Il a7am. 1-# noasrtan PaipaGoria martemartHueckux
sapHCAMOCTEN Kaaigoro Graoka. Tlopstan mimouvaer B cels:

— onpefejicHie BXOAHBIX BEJHYHH A% Kamjgoro 6/0Ka
(BHX0AHME LaHHHE onpesedensl B 3-M noastane Il stama);

—— BHIBOL WM -000cHOBAHNE HEOGXOAMMEIX DOPMYA;

— NPOBEACHHE KOHTPOJVILHBIX PACUETOB, NOIBOAAIOULHE Olle-
HITE MPHREMACMOCTE TIPHMEHEHHEX QopMy;

— BLIABAEHHE MAJO3HAYAUINX NAPAMETPOB, VTOMHEHHE W
ATNNPOKCHMALHA NEePRONAYAALHO BHEBEACHHLEIX (OpMYa U sapn-
cHMocTe.

AToT NoAITAN NPenNoNAraeT pazpalboTKy YACTHBIX MATEMd-
THMECKNX MOAe el Kasporo OJA0Ka, KOTOphLie ABATCA OCHOBON
AR ABTOMATHYECKON ero padoTel COBMECTHO € APyram 6Ha0-
KaMH. :
2-it moastan, PaispaGoTka wacTHWX AAropuTMos OJo-
kos. Tloastan pewaer caeayomue samnavn:

— YTOUHEHHE BHIXOAHHEIX BeJiuHH DA0KA: KEKHe BeJHYMHL
opMUPYIOTCA B MACCHBH M ¢ KaKOro no Kakofl 0J0K OHM He-
NOABIYIOTCA, KaKHe DBeanunnil WAYT €TPAHIHTOM®> B CAGAVIO-
HiHe OJOKH, KaKHe BCAHYHHE, B KaKOM ILHEJE pacyeToB yua-
CTBYIOT (Onpefsnenie MaccHBOB BEYHCIAEMBIX BeJN4HI, KOTO-
pele HEOOXOAMMO HAKANAMBATL OT NHKAA K LHKAY pelenis
Jajavui, ¢ YYeToM 3anHciH HX HA AJTOPHTMHMECKOM Haklke B
HiTepecax KOMIVICKCHPOBAHHA BCCH 24J1a4%0 H ee TpaHchsiiy
na pampol ILIBM);

— paapabotka Jorpueckofl Aeranpnofi cxemn SaoKa.

Jlornueckyio cxemy LedecoobpaiHO CTPOHTH NepBOHAYAABNG
B Bijle OJ0K-CXEMBI, TAE NpH HeOOXOAMMOCTH rpynnsl onepa-
upit o00aHAUNTL COOTRETCTRYIOMEM 0000IeHHEM ONepaTopoM,
i nochaednuf—p oHiae OJOK-CXEeMLi B3 YAcTHHX ONepaTopos.

d-it noasrtan PazpaGorka obulero aaroputMa aajaym,
Ha sroM nogsrane ocyniec)Basoned:

— paspaloTEa OpUHUHONAALHON Jorndeckoll cXeMw pa-
GOTH aNrOpHTMA, NPH 5TOM  LPUBOJAATCH B COHHYIO CHCTEMY
Bee o0osHaveHus sanad, wa OJ0K-cxeMe NoGJOYHO YKashi-
BAIOTCH BCE BXOAHBIE NAHHBE N BHXOAHLE BeanynHu ¢ HK-
CHpOBaHIEM MaccHBOB BHIXOAHHEX BEJAHYHH, ONpeaenioTca
UHKJAE pElEHHs 3afaud Memny Ojoxammy;
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— onucaiiite JOTHUECKON CXCeME padoThl AJrOpHTME,

— NpoBefeHNe KOHTPOJLHLX PacyéTop N0 BeeM OCHDBHBIM
HAanpapienHiasm peledid ERRELHS

Ha stom (opMaisho sakanupsaerca paspaborTka smarteMa-
THYECKON MOgeal HMccAejoBaHus onepamis, Jlanee  ocyuect-
Bjasieres ee npHcnocoGieHHe AJNA NPAKTHYECKOro HCNOJbLIoBa-
uusa B SBEM.

IV stam. 1-#ff mofasTan 3anick HA AJIrOPHTMHYECKOM
g3kiHe aJroprETMOB Kaxaoro Oaoka, Ha srtom mogsranme ocy-
WECTBAAIOTCH, BO-NMEPRLIX, 34lIHCE Ta AAFOPHTMHYECKDM HIBIKe
C yuETOM MAEHTHYHHIX omepanuii (mponeayp) Bo Beex GIOKax
W HX KOMIJIEKCHPOBAHHMA H, BO-BTOPLIX, TPaHCAAUHA H OT-
AdfKa OTAe bHEX Palodpx NporpamMs B MallfHHBIX KOAax ¢
KOHTPOJIEM TIPABHALROCTH Nepdopatliy,

2.1 nongstan KomniekcupoBanue paGoyHx Tporpams
peefl mopesmt. IMogstan prmnouaer B cels:

— [pOBEPKRY TOTOBHOCTH padouyeil TPOTpaMMEL  KaMaoro
GJ0KA K KOMILIEKCHPOBAHMNIO,

— KOMIUICKCHpOBAHWE nporpamm Gaokos (pacnpenesenue
gremuedt mamatn SLIBM piaa xpanenns Kax olulel wHCADBOR
HIMPOPMAINTH, TAK Il CAMIX NPOTPaMM, cOCTaBJelie nHpopya-
NHOHHBIX KapT AAA KaHA0H NporpaMmb ROMITJEKCA, NMOCTpOC=
HHE KOMIUIEKCATOPOM BeAYWEA NporpaMMbl KOMIOJACKCA o KapT
BBOMAA NpoOrpaMM ¢ nephokapr B Mauny).

3-fti mopasTan ABTOMATH3AUHA pENICHAR MHOroBAa-
PHAHTHWX Jalav. B srtom noasrane cCOCTABAAINTCA CchneuHadb-
Hile MpOrpaMmbl, KOTOpbE NOIBOANHT pnepaTopy OJAHH pa3
3a1ATE Nepeuels MCXOIHBIX AadHbX, 8 HeoOXOIAMas nocie-
NoBATEALHOCTE DPENIeHNA ITHX Bapuantos Oyhaer ofecncueda
anTOMBTHYECKH,

4-fi non3Tan IKcnecpuMeHTansHan nposepka paboTsl
aaropuTMa. 3TOT NOASTAN BEJAOHaer B cebm

— pacuer HKOHTPOJBHMX TOYEK Ma KAABNIIHLIY BLIYHCIH-
TeALHEX MAWUHAX N0 OCHORHEIM HANPABJACHHAM pelicHiA 3a-

fUH;
: ks pacuer Ha ILUBM nmo MMCIOMHMCA KOHTPOJLHBIM TOW-
Kam H YyeTpaHeRHe BuABIeAnbx omubok (B aaropaTMe W npo-
rpaHHE{;

— SKCMCPHMENTAJLHYIO NPOBEPRY MOAeAH N0 HNIPOKOMY
JAHANAZ0HY MCXOAHBIX A2HHEIX H HPH HeoOXOAMMOCTH CROIYA-
TENLHYI0 KOPPeKTYpY aJrOpHTMA.

Hanee no eadHofi cxeme (Tepmupojiorns, CTpyxTypa, Qop-
Mynnr) mpousspauTcA ofopmiaeHHe BCeX PAa3Aencn  MOAETH:

2.2, Meton CTATHCTHUECKHX nonuiranuil 05

ee ONHCAHHS, AJTOPHTMA # NPOTPAMMB Ha ANropHTMHYecKOM
Aaulie W B Konax ILLBM.

Hanomennnle npuiuuns paspaloTks MaTemMaTHHECKIX Mo-
Aejtell cOOTBETCTRYIOT HauGoaee ofWeMy cayualo — nOCTpoe-
HHIO MOMEIH CAOMKHOIL, MHoronapaMmerpudeckofi onepaTusHo-
TAKTHUECKOH 381avn. B onpegesieHHEX cuTyauuax Te HAH
HIGIE MO3HUHA METOAHKH MOTYT H OTCYTCTEOBATH B 3aBHCHMO-

CTH OT (HIHYECKOTO COACPMaNNA 3aauyl H HeoOXOAHMON cTe-
NeHH AeTaJJHIalHE,




3. ONTUMHU3ALHA CNOCOBOB JEWCTBHHA

3.1. JHHEHHOE NPOIrPAMMHPOBAHME
J.1.1. Obinpe ceencHua

Junefinoe nporpamsiposaune  (NAAHEPOBANNIE) — MaTEMA-
THHECKHH METOJ OTHICKAHHH MAKCHMYMa [ MUHEMYyMa JH-

HERHOR (GYHKUHH PN HAAHYHH OrpaHHYendi B siae Jinefnoix
HEPaBEHCTE HAH YpaBHeHHI.

Makeumuanpyemasn  (mpnnmusupyemas)  Qyngunn  npei-
crapaser coGoll upuMsaThifi KpaTepni squerTHBHOCTH pele-
HHN 3aaauH, COOTBETCTBYIOWHI nocrapjeHHofl neaw. Ona no-
CHT HA3BaHHe Heaesoll dynsiun,

Orpanuvenns  XapakTepH3YIOT HMCIOULHECH BOSMOKHOCTH
PELLICHN 3a1avH, '

CYLWHOCT pemenns 3atau JUHeiioro NporpamMMipoBanis
salIoYaeTcd B OTOM, 4TOOE malTH yoaosuA, o6pallaiouie
UeAeBYIO (DYHKLHIO B MUHHMYM HIH MaKCHMYM.

Pewenne, ylopjersopaioillee yCJAOBHAM 3aaddl M cOOTBET-
CTBYIOULEe  HAMeUeHHOR We W, HasMBaeTed GATRAQALDHDLLM
FLAHOM,

Jlunefinoe nporpaMMitpoBanie CaymuT Jan supéopa Hau-
AYUIIETO TJAadHA PAacnHpeseledns OorpaHHYCHHEIX  pecypcoB B
Ueanx pemenna nocrasiennon aagaun. Ilon pecypcamu afgecs
MOHUMAKTCA HMEOUHECA B HaJNHYHH CHJBL, CPeIcTBA, 3aNACHL

JHHERHOE nNporpaMMupoBaHHe [IpHMEHACTCH B TEX C.Ay-
Yafgx, KOTAa MaTeMaTH4yeckasd MOJAe/b, COOTBOTCTBYIOULIARM Ue-
nepoil yeTanoBKe 3aMa4H, 3anHCHBACTCY ¢ NOMOHLLIO auHer-
HEX COOTHOLIEHHIT.

B ofineM BHzae NOCTANOBKA 3aMavl JHHEHOrO nporpam-
MHPOBAHHA 2AKJIOVACTCH B CACAVIOUIEM.

Yeaosns safaun UPeACTABARIOTCA ¢ TOMOULLIO  CHETEMBL
JHHERHBX YPABHEHNUI KM HEPABCHCTS, BRPAMADUNX orpaH-

.
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L

YeHHs, HagaraeMec Hd HCnoAR30BAUNE HMEHILHXCR

pECYpPCOB:
@y Xy Aye¥a T ooee + ﬂu.-"-'j d ve s P BypXn = bt )
Qa1 Xy 4 GayXy o oo d ByX)+ oo F 02550 = [/

L
& L} # L = L] L] L L L -

| (3.1.1)

d31X + dgzXy d et El”.t';- Foeis +AiyXy
Aidy + dmeXa T oo Byt ook Bmn¥n = & o
j=12,....mi=1, 2, ..o m<n x20,)

ple X;— WCKOMBE BedHuiAHE, COnepHallhe pelleHHe NOCTaB-
JnedHoft zapasyn,

ajjn b=~ anecrise NECTORIILIE  BEJUITHEL,
mue yeJaoBHs 3aiat.

[lenesast yHKuns (Muneinas popia) samaetcs B BHAE

:.:,_,rl.-[- E:X2++--+£j:fj+--*+ﬂﬂxﬂ'} [3_1_'2]
j:],‘z. A |

rae ¢j— HOCTORHHBIE kosdduIIeHTE {Hﬂatl_gq;juu{e:nﬂ CTOM-

MOCTH).
".r’::,:!mmm gapauit  (Orpannuens) MOryT OEITh aaj.l.ﬂilhi
ragme B BHAe HepapencTs, B STHX caynaax MOMHO up:me-mﬂ
qennft & suay (3.1.1), ssoaa

“weTeMy JHHCHHBIX OrpaHi ! ;
::;m,ucag auxefoe orpapdueHHc RONOJHETeNbbIE HEeOTRHILA
¥ .-jl:ﬂ-[-ﬂl;p

pLHBIE HEHIBELTHBIE: Xpdps Npbae o+ oo
% ANME pelaiTcA  3a-

e
MerogaMn JHHEHOMO NporpaMMip _
Aaul pacnpefeasHun oaHOpoLIEX cust MaW cpeacts no obb

eTaM WAW paftonam AeRCTRAI,

xapaKtepuayio-

g
9.1.2, 3apgava pAcnpejeNenns OpYiHs 10 HOCHTEAM

A. MocTanoBka 3ANAMH,

Ilycts m — uncio pasitiHbX THIOB OPYKHA {-FEMT;;.; ;:{sﬁl
pRACE 1l T. 0.), A 71— 9HGAO HMEOUUIXCA B %;:Lnﬁﬂpﬂumme-
KOMANLOBAHIA HOCHTENEA 3TOr0 OpPYIKHA (ropaGaer, f[._‘ 'H:HH
rog 1 . m.)., TIpx STOM H3BECTHO ROJAHYecTRO eAnHHLL OpY

i-fo tuna (i=1, 2, .., m) Ha j-M HOCHTEJE dif (=1, & )

' s f-ro TAma by 1A CHapskes
a ramxke ofWnA pecypc OpyHH ;
aitst um peex Hocutednedl, VIpecTHO Taikke oMciLaeMos npOTH

4—705
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poselicTBNe TPOTHRHUKA  f-MY HOCHTEIR: €; — BCPORTHOCTH
NOpamenus [-ro HOCHTENR NPOTHRHHKOM,

Janaua sakmouaerca B rtoM, urolw  Ramayuwmnm  {(onTi-
MaJdbHBIM) O6pH30M paclpeaefHTh BMEIOWHICA pecype upy-
MHA [0 HOCHTEARM, T. € HAATH HeUSBECTHLIC BEJIMMHHL Xj; —
Tpedyemoe KOJHNYECTBO HOCHTENEH OpYMHNA Kamjoro Tnna,

Llenesan ycranopka ONTHMHSABIHN SakMouaerea B TOM,
HTOOB CRECTH OMKHlaeMOe NPH PeIlenid AAHHON 3anavn mpo-
THROACACTEHE DPOTHOHNKE K MHHHMYMY.

O6wan maremaruueckas GopMyalpoBEa 3aladl COOTBET-
creyer yeaosuasm (3.1.1) # (3,1.2).

Ieperas crpoka cucrtemn ypasmenanit (3.1.1)

ﬂl’l‘rj + ﬂlﬂ-—fg "I" B 'i' Elrr.ri + Pl -{- ﬂlﬂ.‘rﬂ —= ﬂl.

rie @ — HOAMYecTBO eAMHMI Opy#HA THHa | Ha uepsos
HOCHTENE, djz — HA BTOPOM HOCHTEAE H T. [
by — ofmmit pecype opymua Thma | (mam mcex Ho-
CHTEHEﬁE;
Xy XgHT. 0. — HCKOMOE KOJHYBCTAO HOCHTENS OpyHHi TH-
nog 1. 2 n 1 1
Bropaa crpoka ynoManyTofi CHCTEMH YpaBHeHnfl conep-
MAT AHAJOTHYHLIC Beauqunm Jjna  opymam tina 2 B T. 4
Dyrgupa  neaw coorsercreyer dopuyie (3.1.1): Tpebyerca
OOpPETHTE B MHUHMYM BeTHURHY
Ju" ] 4."-'1.-'1:1 + ﬂ:ﬂ:g ‘i‘ PR ‘1‘ ﬂj-rj ':ir PR + cnr'tl.n-|
e
B aannom npimepe € — 3ipPexTHOROCTE NPOTHBOAEACTBHA
NPOTHEHHKA HOCHTEMO [EPBOrD  THOE, C3-— BTOPOIO THNA
H T, IL.

Mpamep 3.1.1. Yernpe tins opysus (01 =4) neodxoanmo pacrpe-
AeNHTE OO0 [UBCTH. WOCHTEAAM (#=0G); X;— 400 HOCHTEIED OpYAHRE

2aHHoro THHA. Pﬂﬂfr]‘]t‘,‘lﬁﬂu“![d ﬂl!lln.':{-il.'ﬂ ng HOCHTENAM EL‘I-[[‘I]II.:IHI-_'HEI- f g
HeolXOOUMOCTRID YUBTR [#AL  orpaniuerndl, xKoTophie MOryr  ObiTh
OMMCAHB CHOTeMOR YoTHpex YpanHeHnd ¢ mecThio  HEHSBSCTHBIMH,
aMaAoruyEIME cHeTeME (J.101);

v 4 X, = 16;

225 |- Xy = 10;
Xa 4 26, 4 60y = T0; Y (3.1.3)
42, +3r; + X = 24

20 (=T, B
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L =

Canica Hepnore  ypapiiedn® B galies npUMepe. B TOM.  HTO
DPYVATHE  THIG . oDk pecype  KOTOpOro CcOCTHERIRET 16 codm,
MOoMeT PAIMEINATRCH B KOANSCCTRE OeTHpeX COHEHI  Na HOCHTENE
pepnoro THoa # oanoll camuNin Ha HOCHTEAE MerBepToro THRA. A
AOMHANG  PACKPLIDACTCH CMHET BTOPOTO o OOCABAYIOWHX Ypaskeuufl,
[locacames yoaomHe TFODOpDHT O TOM, WTO YNeno HocuTenell He MoXeT
LT OTPHUATENBHEIM,

HeoOXonuMo ONpeiednTh, Kakne KOaHYccTRo HRocHtened Kamaors
TINR CASAYET nMerh, Aas Toro utobo ofilue noTepH D HHX OBlTH
MAHER AN LR M.

HeposTHOCTE nopasielns Hocutenedl safans Taba. 3.1.1

Tabauwma LI

BepoaruocTd HOPAMKENIR HOCHTEIel OpyiKng

(=

Tun nockreas opysng, [ 1 B - 0 T

BepoaTuocTh NOpAXENNR HOCHTENS AAHNOrD { )
‘I“"I!.p{‘:jj SR Ty -|l:l|- |L+ & & & & 4 & @ # B & .l"-.l: ﬂ,ﬂ I'I.E U.E- |'.|',rj 013

B coorpercrsur ¢ Tada. 3,01 opeackan chyHRuUMA, HOATEIRAULAH
onTHMBIANHN, APHMeT B

§ o= 000y 4 0,50 40,20, 4 0,82, 4 0,60+ 0,35, (3.1.4)

Peamen e Peitednd 3afasn CROANTCA K PHOOAHIND Orpa-
e, 3afAaHdEY  ypanmeumasn (3.1.3). ¢ yveToM YyoAORH{ MUHN-
MUBaULHE BpAMenin (43,.1.4). :

B uapmesm npuMeps, Korga B— w2, KAMLEOC N OFPANHYRTEN B
finx  amneRfmx  ypasmenndt  (3.1.3), & tTakae auncliian  QyHRURR
(3.1.4) MOT¥YT GEITE:  ApeRCTARACHLL FeOMETPHHUECKH B ABEYXHEDHOM
ppocrpancTne {fia 0JCCKOCTH),

Yol OpeAcraBiTh orpainyents # Neaenyw @iyHEune na rpa-
distke, HEoGXOTHMO BRIPASHIL Boe HEHSRECTHUIE Hepes ABE HC3ARHCH-
MEIE DOIHMHIB, BafpeEsep & 6 Xy, COOTHETCTEYIDUINE HKoDpANHATIEIM
ocEM, OTHOCHTAALHGO KOTOpLx  OYACT WposJIBOEHTLCR OOCTpOeHHA
(pire. 3.01.1).

Ha ypaspenust (3.1.3) caeayer:

.l',,--ﬁ.l.‘, + IE-:';I f— jﬁi

.-1'; = tﬁl ——— 'i-rl;.

3.1.5
X, = 10 — 2x5; I ( )
.t'. - E’i—u| —-3.'-’.,4
[leaenan (pyRKDIE MpHMET BEI
¥ e —2,4%; 4 0,8x, 4 22,8, (3.1.6)
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Pue. 3.1.1

2 Dzs-0 45‘ 5

H3 conocrapiedns 1‘_1:5.9:1112!11“5 (3.1.5) ®» mocaeamero ®3 orpatn-

gemnit (ca, 3.1.1) .l-‘
: .t‘; >0
x>0
Xy=8x, F- 122, — 16 0
Xy om= [ == a8
= 0 —=2¢ >0
Xy e B = 4k, =04, » 0.

CHEAYET:

Kamaony mn3 _nepanchcrs [(3.1.7) wa pme. 3.1.1

i

(3.1.7)

COOTRETCTHYET

DY ILAGCKOCTR, . It [Ipellenax ]{-III-'['CI[.'rI]H DAXOAATCH DCe AONYCRKABMIdia
JdaliliaM HepEESHCTROM AHaMeHHE OepeMelkod BeIHINHE .l.'f (F=1,

3.1. Munefittoe nporpaMMppoBanne 101

¥ ... B). Tax, HepaseHCTBY X w0 COOTHETCTHY BT noays
NABCKDCTE BRPEBO OT OCH Xa (IPEIRUA of 3ALITPHXOBAHG),
HepascHeTey  Xa =80 4 [2x, — 162 0 COOTRETCTBYET NOAY-

NAGCKOCTE BAPAGO W BBEPX OT AKIMKEH, cooTnercTRyiomell rpaHnNYHOMY
lipviennD JadHors HepaDoHCTDA (mpun Xz=0). YpapuenHe 7ol AHEHE

‘—2=|],

Takey #e 00paloM MOMKNO NOCTPOHTE TIPAHHLE, ONpeieffeMble
APY rHMIE YPaBHeH M.

Hepasepcraad (4.1.7) COoDTBETETSYET lekoTopEs o0AacTh — 18-
eryvroasnx = ABCDEF, oOpRIDBAHHEI  TIpaHHaMN  YNOMAHYTHIX
Bile moJdymaockeeTel. Jra obAacTh MoMer Dbith Haapnana oOJACTRIOD
AONYCTHMBIX NAnHoR, O0CKOABKY awian TOuWKa B ©C OpEARIax OTpe-
Waer TpefomainaM DafnoeHNEY orpamdueHidt (3.1.3).

H3 prex aonycTHMLE WAaH03 Hac HOTEDECYET nnnmam.;lun fraan,
fibn KoTopoM YHEDRD WEAH [ ZOCTHERGEY MUERBMYMA,

[Mesepollt Gynkilnn cooTpercinyer comeficToo pnapanscabiiyx nps-
My, PaccMoTpHM OAHY H3 HNX, NPOXOAAUIYRY Uepes HaAuANo Koop-
AT, YTo OVABT uMeTh MocTo napi y=238 TIpy sTom Xx=ix.

HeTepecylouias Hac npesas =228, ®axk osuwano w3 pee. 311,
HMECT HAKAON BOPABD OT oSN X JadaBadch pasAHYHBIME 3HATC-
e p, TOIVWIIIM coMelleran MPAMEIE DM, nmapaaasablinix rr|1:|-1r.mﬂ
W=32128, npaxomsutell wepea Touky 0. TIpw sToMm, 9cM  MceHbIue Gy-
JACT M, TEM npanee PAcHOAZFaETCd COOTBETCTRYIOUIAN HPRMAaf,

INMockotibrRY ME AoDHDaeMCH BMUANMAABRHOMO SHAYMCHHA K, TO Hac
OyaeT WHTEpeCOBaTh I'IF:HHH:H. En:nnnumeHHﬂ_ﬂ B HanOGOALUieN  YAssae-
Il BAPARD OT npaMmod g=I2,8 # npoxoafuiad Sepes MHOCOYTOMBHIK
ABCDEF," 1. e npamas Vmin-

EnmwacTeermol  Towikol, cmnmrnnmmgzﬂ anTHManskiloMy  aIany,
fyneT Ta BePUTHREE MHIOTOYTOALHNEA {puC. 3.1.1); MnoTo-
(N OIHORDeMENHD npURagncknT o0AaCTH AonVeTHMMX NAGHOR N oOT-
penper TPeGoREHID MiHEMBIAUET weaesoll GyHKUN Y — sepumnka C,
Ha ypasHenust npasmoll BC, ppoxoamwmefl uepes Touky £, cheayer,
Wt x=4. M3 ypasuewns npawoil DC, npoxossuied depes TY Me
TOURY, CABLYET, 410 Xy=[,

llogcTapaAn NOAYYEHARE aHaveuns X =4 0 X == 0 5 ypannesna
(L 1L.5), onpeledny NeandHHE OCTANBHEIX OEpeMennklX, COCTABARNULKX
OOTHMAALHER nnar; Xy = [6; X = 07 X, == 10 X, = 8§,

Takum ofpaszoM, ONTHMAALHBI DJaH OYICT CUeLYIOLIHM:

Xy =y
&y =10
Xy = 16;
oy
Ky o [0
Xg=8, |}

H (3.1.8)

Jlnneflnng L[:c-p:.m Irpjl 5TOM {S}mer MuEmHuadaLHoll @ pasmof

132
£r+ = = 13,2, (3.1.9)
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L |

b. ¥caosua npumenenna,

PaccMoTpeHHOE TeOMETPHYECKOE pelMeHHe sapasi  ainefl-
HOMQ NPOTPAMMHPOBAHHA BOIMOMHO JHWL NPH HAINYGHE IRVX
He3ABACHMBIX nepeMenunX, TIpn Tpex nepeMennnx HarasiHoe
NpeACTABACHHE CYHMIECTDEHHO YCADMHAGTCA, TAK KAK B 9TOM
CAYYAE HMEeT MECTO HeKOTOPL! BHOYKAHH MHOTOrpAHHHE B
TPEXMEPHOM NPOCTPAHCTEE, COOTBETCTBYHOINNHA oOmeMy nomny-
CTHMLIX TIJI2HOB.

Ipr KoanuecTme nNepeMeHHblX fiodee Tpex aajada Tepaer
reOMeTPHUSCKYIO HATJALHOCTh, OAHAKO HAEH NOJAYMENHA pellie-

- U dwboll Gasw Ap ua moBoit ofwexy (B paiion) Bj Oun
DOOIHAYAIOTCS £y,

HeoOxoaumo orsickars Taxkoll naaw pacupeseienus cun
Wil cpects, npn kotopoM obwifi pesyistar achicrsui Gyaer
HAYHIEM  (SQpeRTHBHOCTE MAKCHMEALNON AN  CTOMMOCTE
Willinmaapiof)., 3JTo Tak uHasniBAeMEAYN TPaHCnopTHAA 3anava
JNlelHOrO NporpasMMipoBans,

I'I']:r'lﬁmurfu NOAJNEHMIWAN  MUHAMH3AUME  (MaKcHMu3a-
1§

i
HUf, PACCMOTPEHHOrD BEIIE, COXPAHSET CMBICA. AL
Ha npakTHke poTpeyaerca psij 334y, aHAJOTHYHHIX pac- y= 2,.':”_1:”. (3.1.12)
CMOTDEHHOMY TpuMepy, Ho TpelyollNx MIHCHMHIALNH He- im] fe=1

aenoil thvHsouH  (nanpiMep, BePOATHOCTH PellleHNd  3aLaun,
MATCMATHYCCKOrO QIKHJAANHA  SHCH8  NOPAMEHNBX 00LeKTOR

MPOTHRHIKA B T. 1),
Ilpn pewrcaui 3THX 3agan  Ueaesas (PYHKUMA PacCUHTb-

paeTed no gopuyae, ananrornynof (3.1.2):
Y= eX A+ GXa At G+ Gry (3.1.10)

PAE X — KOAUMECTBO eIHHML ClJj . {cpencrs), pacnpeaense-
MEX ¢ Gasut A¢ na oOnekrwl (B pafionm) By,
Lrpanngenis:

n
: EJE';_; = 4. (3.1.13)

rae y*— neaesas  YHKOUA, OOOASKAULAR MAKCHMHAIANHMH, J=1

OtaHude 3AKT0MACTCA B TOM, YTO 3HAKH Mepej BCEMH [10-
i

CTORMUBIME KOS(QumIIenTasn MeHAoTen Ha ofpatHue: ¢; = I e ¢ Ga3w Ay Gepercst crosko cna (CpeacTs), ckobko Tam

HMCerTcs:; :

= — -ﬂj, i
|

3.1.3. Japava pacupeieaeunn OAHOPOAHBIX CHA HAW CPCACTE Z-fu = by ‘{3.1‘ 14)
f=1

A, MocranoBKa 3aMAMH.

B dazax Ay, As v iy o A COGPEIOTOMEH W OTHOPOLHEIE
» CHJRL FJW CPEACTBA B KOJHYCCTBAX @y, @3, .., Oy .« Gm COOT-
PETCTHCHHO, YKAZATHIHE cHAW (CpefcTsBa) AoNMHHE OWTE pac-
npegedens anbo no obuektaM, anfo no paifoHaMm  IedcTens
B,, Bs, ..o By, .., By B roanuecrpax by, by, .., by, .., bn coor-
petctoeddo, [lpn 3ToM cymMMapHeie KoJuyecTsa cui (cpeacte)
B Gazax w norpeGuoctn obwervos (pafionos) cormasaT:

I, & Ha moGoft ofinext (B pailon) pacnpenensmercs CTOABKO
o (cperera), CKONBKO MA7 HEro TpedyeTcH:

X =0, (3.1.13)

T €. KOJHMECTBO cua (cpeicTs) He MoMer GuiTh OTpHIA-
; TeABHLIM,
fi

i
. b ;
;{ 1:%15}. (3.1.11)

MasecTi Takae pesyastarsl Aellcrenit aubo CTOHMOCTH
pacupejeNeHES CHA W CPEICTE N0 JN0GOMY HanpapleHHO;

t:rr.-:ggm;;}: 1.2, Huemtcy e Gaam A, A; Az Ha KoTopwx co-
B onpeacmeHHbie  Goepkle cpeperes  (Hanps -
W KOAN4ECTBE: POA (HanpiMep, pakers)

na Gase A, — @, = 11 efmm
na Gase Ay — a3 = 11 eaunm:
na Dase Ay — ay; = 8 egunnm,
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Hueren Takde yetmpe 006BCKTE Bi. fis, By w O moropule 80y
PyT GRITh YHUUTOMEHK CACAYIOLIHAMM HOOMSECTHAMHE PakeT,

ofuekt By — b, — 5 epuHnn;

olibekT By — §; = 9 eAnHHL}

ofibekT By — by == 8 egunnm;

obinekt By — by =T enunni.

CTOHMOOTS YHAHTORCHRA PR3 iiHLLE ofiLEHTOR paKeTaMH € pass
AHUHEX Ga3 nokasaus © TaGa, 3.1.2,

HeoBxoauMo Haflth onTHMansHeill nasn  paciipedeaein
cpeacTs no obpekTaM, oGECcHEUMBAIOLIHA MAHUMYM 3aTpaT.

Goent N

Tabauwna 3.1,

CTONMOCTL YHHMTOMENHS PAKeTaAMN ofnexTon {n ycaornuix

EAMHMILAX)
OGperTH
Basm B, B, B, B,
ﬁ'l-ﬁ .':Il=-9 b"l-'g' bl_?
Ay
[ 11 ? ] G |
Ay =
a2y =11 2 | ] e
A‘. . T
ﬂliiﬂ i 3 2 2
Pemenne Branane cocrapaseTcs HoxoUuuil nAak  pacopel
Aexun paker no ofpextam, Bocnoakayesmcs JLia elo COCTaRTEHH

hopmofl TaGa, 3.1.2; mepenecem COOTRETCTRYIOULIE CTORMOCTH @ NP
Bie DepXHHE YPAK KAETOK M TeM CAMBIM OCHOOOANM MIGKHIOD MO0M0
ﬂuug KAETOK AAf  Wmpp, XapaKTepHIyoulnx KOAHYECTRO Pak
{rada. 3.1,3), .
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Taffanna 8.13
Mepspifi naan (HCXOLHBIA) — ONTHMANbHBIRA

OOBeRTL
Baam i ;. B
i (8. i i
bewt| By =D(@) [ s=005) | by =1 ¢ 2
(A ) 37 T<B 5 a
it; = 11 (4) 4 T 11 i
Ay 2 4 2<h 0=0
@y = 11 (5) 5 F 1 =3
Ay 1<86 3 | -1 <2
ay = 8 (3 a 5 8 —i
E:j & g ! T a0
i . b 7T 5 B
[MepaoHayanbHo 33N0ARASTCH NEpEaf  CTROKa NAaHa. Oyeriuno,
yro pacnperesenne dedecoobpasno ageck BHOOMIHTE MO TOMY Ha

NpABJEHNID, TAE CTOHMOCTh  MitRHMaakHa,— HO Ay
Aaech o=,

KoJAHgecThO pakeT, HAUSABHMHEX M0 HAMPasIeHHi Ay, yeranan:
AUBACTCN KEXK MHHIEMAARHO® N3 WX OfHIErs Koangecrna, HMelerocs

Wa A, u tpefiyemora ann He Xoo= min (@ by) == min (11 =T,

SriM  gocTHraercg aubo noadnflt pacxol pakeT Aamuoll  Gasznl,
ANGA NogHoE HackUlERMEe Aaddoro ofmerTa.

B paceMaTpnBaeMoM CAYNAS NOIHOCThID  HACRIMLARTCR fiman B,
pocas yers By (Ang mamMaTR) MOMKHO D3AThH B EROOK,

Mocne ykasaanoll onepauun Wa Gase A, octawTea 4 eAHEMILM,
xoropme (A47 NOMATH) 3anpimeM B ckolkax pRioM c uudpon 11,
SroT ocTaToK ledecoolpasHo HANPaBETh HA OO0BEKT By, UHOCHONLKY
CTONMOCTE (10 Hanpasiexuin A0 MAMUMBABAAR A8 OCTADRMHACH.

Temeps #Ce  pecypew  Oassl A; ORA3IMBAITCR  HCHEpHAKHLIMA
(A, womno BIATh B CKOOKW), a°'He ofinexte By ocraerca notped-
HOETE B 5 eiunutax (sta uwdpa 3anHchEAeICA paEioM ¢ U B cxol-
Kax).

IMocKkoarky Boe pecypén Gaamt A, BapacxoioBaHul, NEPEXOANM RO
propofl  CTPOKe,  TAE ONHCaHie OMEPANNN NORTOPHETCR, M 7. A

B pesvabrate Noaysaem nepakifl, mau HeXOLAMT, naaH pacopes
Aedednn pakeT © Gai 0o offpekTaM (raGa. 3.1.4). ’

Hanmpaaacinm
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Utoful onpesenwrs, spssetcs am noayyenuLd peppnaft nasn one
Eﬁﬁi&'ﬁ?“:&ﬁﬂ“ﬁiiﬂm l"IF TPOBEPKE ero HA ONTHMAALHOCTR. BnognTes
e o .ru . O NOTeANHASaMI oK MAKTeR HEKOTORRIE:

Al W ltgy,  npunuceidacMue GasaM # o0LCKTAM  COOTHET

HM+MHJ:==L'”{#”::-}, (3.1.16)

:] u'jc]-ﬁ' TEX HNeTOH, TAe HET pacnpefentiud, — He Oolce STofi cToH-

TR Hﬂ‘;a‘-‘.t‘f{r”{ﬂj. {3.1.17)

Ilaan, nee wAersw KoTopors oTmeds
: KT yonon 173
ARANETCA OMTHMAABHLLY, ¥ Au (3116}, (3.1.17),

Hpopepus nonysexasfl uexoansfl naan 3.1.3 wa onTHMaALHOCTS,

HAin sroro BHawade paccaiTae
M N oneceéesm 8 Ttado 313 amaves:
moTeHuEaAoR Jasx ¥ olmexron, G

[pumer, uvo U= 0, roraa ua thepuyan (3.1.16):
UR3 =ty —Hy =i =0 =5
) =€ —tg1 =8 =0m=3;
Bpgg =Caa—Ugge=1—5u= 4.
HEQ *= Cay — figg =3 — [—4) = 7
BAQ = by —ligg = § — T = —3;
Upy = Ca — lgp=2—(—3) =5,

J:,:mﬁgmﬁp““ TEREPL, COONKRACTCH JH  YOIO0BHE  MOTEHLUAALHOCTH
BOUOARNBIE Raevor. Jaa 3toro npocymmmpyes e wuwgol i
HHX COOTRETCTOYIOIHE ROYOHUMALM Oa3 W oOBEKTOR M CPasniM
MOAYHEHHBIC JHAVCHHR C©O CTORMOCTSIMI

MU, npocTABA
bt L & p CHHBIME B NpaBhiX

CyMubr norennuaion A18 ceofoqnmy KJeTox HAMLIBAIOT 1ICERNO-

ETOHMOCTEMH M ofoaMagawT
WHX ¥YIaax KAern.

3 pWpaKenin (3.1.15 o
HOLD B kM { Fou (3. LIT) cacayer, uTo AR ontHManbe

E'”+ Ix sanmenBaor o Aenpy nepx-

i

(3.1,18)

(3.1.18) mupoanserca aan

i:”—c”::ﬂ.

Kagk nummo w3y rada, 3.1.3 Vedonne
Beex cROGOANBX KACTOK, CACADDATENLEO, STOT HA4nN OTTHM & LI,
B caysae ecan yelonme ORTHMAALHOCTH He cofaogeno, naar
NOANERNT YAYUMICHID X0 TEX 0op, NOoKa OH He CTANET ONTHMATLHBIM,

B. ¥caonun npumenennn.

Janaua pacupesesenna cia i cpeicTE MOMET HMETh B fd-
HECTRE TOCTOAHHBIX KOSPOILNEnTOR BMECTO crouMocted ad-
(PeKTHBHOCTH peulelis NOCTARAenyof 3anaww, B sawen npumMepe
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WG GYIYT BEPOATHOCTH YHHUTOMKENHA 00LeRTOB paKeTaMH c
pasanunsly Gaa.

B stom caydae npoH3pOAHTCAS MaKCHMU3IAUMs  neaenoll
ipynEunn e coorsercranyg ¢ Qopuyaoi (3.1.10).

3.1.4. 3anaya o nepesoskax

A, Mocrasoska sanaum.

MaTesmaTnueckay NOCTANOBREA 3aAa4H COOTBETCTBYET pac-
cMoTpeHHol B pasiaeie 3.1.3, B stom caywae Taxmke nmeer
MCCTO TAK HASWBACMAA TPAHCNOpPpTHAA Jalaya JHHRHHOTG Mpo-
IpaMMHpOBAHHA,

Bsectro pacnpegesenns cHa W epeiacts H3 6a3 no oGLerTaM
(paitonam) ASHCTBHI 3JCChL paccMaTpHBacTCH llepepo3ka Ka-
knx-160 pecypcos (rpy3om) M3 NYHKTOB ornpasedHs (Gas)
N0 pasiHYHLIM HapagiennaM B UYAKTH HasznavenHs (oOwex-
Tu). Yenopuwe: obfo3nayenss NyHKToR oTnpasaenna (Gas),
NYHKTOR HasHavuennsn (oGBEKTOB) W cTOUMOCTEl CcOXpaHdwTcd,

Npumep 8.1.8. 0 gadtnom w3 weTmpex nynkton (Ga3) cocpedoTo-
YCio  ORPeSeIeHNCE KOAHYECTRO OLHOPOLHOTG  Thyaa & koropitl

HEDDXOoANMO AOCTADHTA A NATh OOBLCKTOD, [NOTPEOROCTH KOTOPLIX aa-
Jlutiel, 3aAaHa TAKME CTOMMOCTh NEPEROIOK MO BCEM  BOIMOMUHBIM
Hanpasasniaas,

Yiazaunue HoXofHbe HaHnee ceeaednl B raGa. 3014, nocrpoex-
iy aRagorHdpe Tatn, 3.1.3.

TpeOyeTcR CcoCTaEHTL oRTHMAAbHE] naas  nepesoiok, T. &
HUTITH TOKHE ru‘ NPH HKOTOphE olilas CTONMOCTL HRCEX [epERO30K

Oy ieT MiliHMansno.

Pemenguwe Kag pHiHo $Hz Taba., 3014, vyenopdasn (31110,
(31.03) m (3.1.16), yeranonaenunue DeNOe ANE TpAMcmopTioll anmaui,
Aflech COOMORAKITCR, M, CHSNOBATEALHD, MOMHO OpHORrHYTL K Me-
ToAY MOTeRIHan0R.

Hexoanmit naan  eTpoMtes M
AITASOTHYHO npraepy 41,2,

Tpex kaetkax Aifs, Ay, w Adlls NCeBAOCTORMOCTH ORA3MBA-
ot GOJLIOEMHE, YoM COOTBCTCTRYOLLHE CTOHMOCTH. 3TO O3HAT4ET,
YTO  YCNORHE OOTHMANLIOCTH He coljmiaeTen 1,  CASAOBATEALIO,
naan  weomruMaded. Jlaa  wyayvualmenus nnanan NeofXoaMMo  ROECTH
NEPEDOIRY CAMMUL TPY3a B TY M3 KASTOK, rAe HMEIOTCH HANGOAL
e HAPYCHHA YCAOBMA ONTHMAALHOCTH, T. €. TAC PAINOCThE MexAay
HCeBNOCTOHMOCTRIO W CTONMOCTRIO HanGoawiias (waetea A8,

Yrobe npr noMmelentn rpyaa o ceoloanyio waerky A8, mwe Gwan
mapymer obOuni OanaHe nepencsok, HeoGXoaHwMo nepepacapeieaes
iHite  IPY3a  DUOOAHATH TaK, HTOOM CYMMAa  (CpesoiHMIWIX  PECYPCOR
n9 BCEM FOPHICHTAAAM H DCPTHEAAAM coXpalsaach.

JoCTHraeTe  3Ta  TeM, YTO Tpya mnNepepacnpelenferca JAHIL B
npejesax OOpeAeXeHNOro KOHTYPa, Ha'wano H HOHELW KOTOPOIo HaXO-
IATeR p noaydendoll  cpodonHoft xmerke ., (cMm.  nnpenennmi

Kontyp o rala. 3.1.4).

NpOBCPHETEs  HE  ONTHMAALHOCTH
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Nepeeift nnan (Hexoaubii)

Tacanua 3.14

”j‘]]l-l:!l'l.'l HAINETC N
MyrxTt
lf;l"l'Fll'la"l— EI E H B .H
L TTE S P a,=15‘u3,n| bs=10 | by=20 | p=7 | % |"As
A, 1 < 12 8 | 1<i0 3 |10=38|"
ay=23 (2 2 o) ~% 1o | g
=il —_—
A, L gilie 3 2] 1L<8|5<£10
ap= 190 |+ Vg oIy | 10 19 | —5
Ay 3 0<7 ~l<io] —4<3 o
=18 (12) T 12 1 7 0 —5
A, 8 5 fed |18 ]| 72>5
=16 112 12—k 44k e
iy (12} ‘T‘ bk i : :!‘_ 1 \I' 16 d
aj - Hi {1 0 7 70
upj i1 8 s 4 i)

Koutyp crpontes Taknm obpazod, wrolsd smflan w3 csobommoll
ENCTEH, DOINQaTHTRCA B Hee, Hisenenue manpasieddst Koniypa ciae-
AYCT TpOHIBONHTE D TexX  KACTHAX, rAg ¢e0Th. nNopesoikH. : 11 LIS
HeOOXO[AHMO CTPEMHTLCS, MTOOK OOROPOTHLIE KIAETHH, JAedaulie Oa
cinofl ropHIORTaAH N B oauoll DepTHEAAM c¢o ceoGomnod  KaeTioil,
SoAepRaan uandoaes Aoporse NEpLenodEN,  STo BMGOAND, TAK Kak
ROAWYSCTRO FpYaga B YRAIAUMEYX KNeTkax Oyaer ysmeubltatben ma M
EAMMHIL ILAA  KoMmMaeHcalnw nopolt nepescsxu B kaetRe A8, dar
coGamacuns obutero Oanancs npraevest jgobabuTh A esusiil rpysa
B KaeTRy AgH;.

JAMETHM, UTO B KONTYPE MPONCXOANT HEPALOBAHHE aHakom Ho-
NOAHNTEALHOIO TFpyaa & B NOBOPOTARIX KAeTKAX: B Kactke A.B, —
DAKE, B KACTRE A8y — Munye o 1. I

Beanunia fdonoauuTensioroe rpyaa #  Hoaxsa nalmpaTeca Ta-
KHM OoOpazoM, urTo0id HU OAHa H3 Mepepo3ON e CTaHORHNach OTPH-
narexbiofl. B _AadsHom cayuae fr =19,

[locae pacopencnenns rpysa B KOHTYpe noayuum stopofll naam,

ROTODRIA  BodedcTEne Oodee  panHonasbioro pacnpegeneHin ru:re-'
3. 0.5

B030K Ovaer Jayqige pexonttoro. 2Tor nAaH NoKazaH B8 Ttada.

3.1. Muneflnoe nporpaMsuponanne ].'I'_'I'Q'

Olmas CTOHMOCTL WepCEROIDE [Q  AepRoMy OAAHY cOCTaBidAa
mon

I o cjRyy =824 4N 430+ 2104312427+

=1 f=I
o= 812 4= 5+ 4 == 30D,
Tloene yaywiesug n0A8Ha CTOMMOCTE NEPeRDIODK YMOHLUILIECH,
Kak 5TO DROHO W3 Talbn 814, He CcAeOYNWYE BeANIHHY.
AY = 0y My = Eqgfy o Caglly — Coilty = By [C4y = €35 1 iz — Cal =
- =345 —8) 9= =50 = —27.

Ofman CcroHMOCTE NEPEROIOK N0 sTOpoMY MNAAHY COCTabdAal
}'l::__'lrl _-'a-:!' '—'E'U'Q—ET“ 282,

[Ipy nposepke BTOPOrG AAaNa HA ONTHMAJLNOCTL YCTAHOBAHBAGM,
WTo YCADDME ONTHMAABMOCTH He cobaaeHs » kaerthax A, n A8,
OpUEEM  HOCHEIHAR HMEeT HanGOALIOYID pAajHOCTE MINKLY  ACERLO
ETONMOCTLID W CTOHMOCTLD, :

CTpolM KOHTYP OTHOCHTEALHO Yrasaumol raersw (cm. tabn, 3.1.5),
Beawunia Aoncauuvenusnoll nepepoakn Ay = 3.

Tabanuwa .15
Bropof nian (yayupieHHEIR)

MynrTh HA3HAYEHAN
Myt
oTHpAB- B B B, B, B els
Aenin b, ot 24 | o, 18 By = 100 by =) b, =t 1AL
A 11«5 12 B 10 == 0 4 10.>9
g, i 22 g 20 22| 0
--r
TR g 0, | —1<6 [2<10
ay = 19 94ty 10— H.,Ja JHi -8
A B 07 210 —4 <3 il
a1 |11 | 7~ || =8
Ay d a T4 1<3 T=>58 -3
gl W sl R e ¥ 16
= G
b 94 13 10 20 7 76
0y 11 B 10, 4 10
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MocAe nepepacnpefesenin  rpysa  noayaism  spernfi  aman (o
vala, 3.1.8), koTopldl sKoHOMHYEEE BUOPOIG HAo  HBEAWHUHEY AV
Aymep—cptey =Cp=1—=8841—-2)3 = =3 = =0,

CToOiMOC L "Lgtﬁﬂ'ﬂ.l]]; Tick T]JE'I. REMY 11N .;I_H_} i TAKNM l:lﬁl?.j3ﬂ-hl| Paniim
Yo=Yy = 0y = B2 — 0 = 213

TTpoRcpka TPeTLEre nAaNa #Wa ONTHMAJABHOCTE NOKA3LAAET, 9T
OH GATHMANEH.
Tabawua 316

Tperuit naan (ONTHMANLHLIA)

[Ty revsl madma Wenng
[ynkru
OTHADRE - B H B B B
WL b= | 025 | Byw 10 P G St ) B R
Ay g< 12 B 710 4 | 7<9 :
Y ._—l :-I'E 2 = oy 22 il
Ay : d| w8 2 =1 <f 2« 10 e
&y = 18 12 19 =5
Ay d |3 <7 210 —1 <3 l=1
ay= 19 12 i 19 | =5
Ay 5<8 5 | 1 <3 | < & :
= 16 13 3 g | —&
'ﬁ; H 15 10 20 7 76
H'E.." 8 a T 4 7

B. ¥caopna npumencHunsn,

B ASHHOM paizieje paccMaTpHBajdachk ONTHMH3IANHA MJIafna
mo Kpurepuwo croumocri. OntuMusatiug njiada no Kpurepitio
BpCMEHH JlaHa B pasfene J.1.5.

3.1.5, 3apava paspcpTLIBAHWA CHA

A. MNocranonka sagaum.
B kampofi u3 uernipex 0Ga3 HAXOMATCH OMHOPOAHLIE CHJH
B KOJMYECTBE @i €AMHHL, JTH CHIB HeoOXOINMO pa3sepHYTh
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Ha 08T MOSHUMAX, KaMmnaaa H3 KOTOPHX MOSBOMAET pas-
mectuTs by eanuny, MspeerHo Bpewa paspepTHBaHMA CHA H3
Kaxaoil Gase HA J0OYVI0 MOSHUHIO — {yj.
HeobGxoanMo HafiTH ONTHMAAbHLIA NJAAH pa3BepTHBAHHSA,
npH Kotopom omo Gyler BLNOAHEHO B KpaTualiuee BpeMA.
Maremarnueck sanaua GopMyJaHpyerca casayomnm obpa-
30M: HeoOxoLuMo HAHTH TaKHe SHANMCHHA

o i=te L o ama J =13 oo vy (8 118)

KoTopue yaosaetsopaior yeaosuam (3.1.13), (3.1.14) n obpa-
[AKDT B H]IHHH}T’H B2AHUHHY

I =maxty (x1;>0). (3.1.20)

3necs T — nanfoapiuee H3 peeX BpeMed fgy, KOTODHM CO-
OTBETCTBYIOT MOJOMKHTEALHEIE NepeMellenus,

Mpimep 8.1.4. Mcxoanme JAaHuse NDHMOpA  OpHBRfeHL 6

raGa. LT
Pemenne [Ipesne Bcero COCTABAACTSA HCXOAHMA nham paa-

BERTRIBEHNA. IMopannok erd COCTABRAEHHA AHAJOTHUCH HINOIEEHHOMY

TaGauma 1.7
Mepsuiil mwaan (WexX0mHBI)

IMaamgim
EIEH lBI- Bi IEl Hl .Bg.
By owm 24 | by == 16] By = 10 £,=20(T) |bg = B{3,]) ay
A A o ] 0 i

g =y |M=n|—- |- |- a4a | m

A ] in i ] ]
ay =18 - 18 18

A I a 2 F) PR 1 3
as = 19 (8) 18 = 3 19

A 3 5 2 2 Bl
a, - 13‘5,1!.!! A 10 7 I ._.L 18
bf 4 16 10 N B 78
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B npamepax 3.1.2 m 3.1.35. B nepnyw owepeAs IANOSUAIOTCH KJISTHH
C MHHHMAOLHLIM BREmMeneM. JTOT naan apnoefen n Tada. 4.1.7.

B HexofnoM Daane MaKeHMadkHoe mpesms passepruaannn Ti=B W
Uio coateercrayer kaetke A8 (spoMA & KIGTHAX, rie HerT pas-
BEDTHMEAHHA,. N pacyeT lie rnpiasaMaerca), JMas  yvioGcrsea Aadp
HeTWHX pacteTon JaRAI0YNM 5To BpeMAE B CROOKN,

Urolit YAYYIENTLE OCPBLIT MAAH, AYMEHO NCKAIO9HTh PasBepThiBa-
HHE N0 HeRHTDAHOMY Hanpasaewuw A8y

OpnoEpeMonig ¢ Hedblo cOaiapcHpORANNS maaua HeolXoANMo Ha-
MENNTE EKMHYESTDIO PAIREPTLIBAGMEY efaiill B  COOTEETCTRYIOLINX
FOPHIOHTANAX H DEpPTHEAAAX. 2o cleaano b Tata. 4017,

IMMpr sToM HeoGEoANMD CABHHTL, HTOOL He IAMO0OAHHETL BHOBR TE
KACTEM, B KOTOPBIX 'FU = Ti. B gaerky deaccooOpasio NPOYSpEH-

BATE.

BonuuiHa JOOOANHTEALHOTD pastepTHBAnHAa A -1 Gepetes M3
¥YOAODME He Co3dapnaTth  oTpHlUaTeakkbix pasmepThBannil. Bropod,
Yayyuennsi naan opesesel: 5o tada. 3,18, CoraacHo BTOpOMY. HAgHY
MaKCHMaALHOE pPEMH  paspepThiBadus T=4 W, oo COOTREeTCTRYET
pasneprhiRadiig no wanpaoaenso A B

Bropoft naas onviMpied 1o speseny, uGo  ero  AaavHeftmiec
YAYYMEHNE nOyTeEM HCKMAOYeNHE HanGodaes HEARMrOOHOID NaasepThiby.
wun (kaerwa A By) ¢ wenoabsoparuesm omicalinofl BRINE AOpOUSRYPH
HEROAMOKHO.

TaGawuna 4.1.8
Bropoh mnan (onTHMAJBHLIMA)

(Mo
Baanl B A B B R
B ol bi =16 Bymtn | by=20 | =8 i
Ay 3 g 3 10 (4)
e Y BT o 5 2
Ay i 110 a a 3
ﬂl — ta - IE :3
Ay a 2 7 10 3
gi =15 16 — r 3 15
Ay - | b 8 2 A
0y =18 1 1] ¥ — 18
b,.l' 2y 16 10 M 8 74
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B. ¥Ycaosnn npuMenenus. B gannoM pa3iene paccMatpi-
BOeTCH ONTHMU3AUMA NJaHA 1O Kputepuiw spemeun. Onrumu-
ANUHA [WIaKA TI0 KPHTEPHIO CTOHMOCTH fJaHa B pasjene 3.1.4.

d.1.6, 3anava o pacnpeneieHHH OTHEBWIX CPENCTB C LEJAbHD
MOPAXKEHHA MAKCHMAIBHOro umucaa o0LEKTOB

A. NMocTanoska 3anayuu.

HMseercs m paker, npepnasuHaqennmx AA8  HOPaMKEHHA
noueaefl. Bepoarnocers nopaikenus awoGoil uead kamaoft ua
PAKEeT 3afaHbl,.

(OGoanauns BePOATHOCTHE NOpaMenns i-i  pakerot f-ii
et p, no anagoren ¢ (3.1.12) modHo 3anHcate UEAEBYIO
(P YHELRIO, DOLACHKAULYIO MAKCHNHIAILHIL

AL Al
e

i E}_puxﬂ. (3.1.21)
(=1 f=I

[Mo cmelcay 3afayn BeJHYHHA K npegcrTapader coboft Ma-
TeMaTHYeCKOe OMHIAHHAE YHCIA NopaeHHbiX mesef npy zanhne
BEEMH paKeTami.

OrpaHnyiBaomiuMe  YCIOBHAME B AaHHOM ciayuae OyayT:

s
Sy

Z_rﬂz‘]{f=i,...,m]. (3.1.22)
]

O3HaMalonies, 4TO B MHOpaM{eHMH USJeH YYacTBYIOT Bce pa-
KETHI, H
M

Z.ﬁ:,}:l{jzl, i) (3.1.23)

fouu ]

nanayqalomee, 4To N0 OAHON Hean cTpeiapba BedeTcA oAHOM pa-
KkeToll,
[\pome TOrO, OMERHAHO, YTO
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HeoSxommmo pacnpenennrs pakers no ofmhextam [uensnm)

paKennmx uegeft OHA0 MAKCHMAILHLIM.

Npusmep 3.1.5
raba. 3.1.9.

Hexoawe ABIMHLIE NP Epa NRHBOAEHL

Tabanfia 3.1.8
BeposTuocTn popamenun uenell paxeramu

Lean
PaxeTd "
I it 1] v v
M1 11 0,02 0,50 0,43 0, 15
2 0,71 0, 18 0,81 0,05 28
M a 0,84 0,76 0,78 o, 37 0,52
M 'l uigg “|']'E ﬂ.Ea ﬂ',El r.l"h's
M D 0,49 0,02 0,60 0,24 0,27
Pewenne Ontumuzupyesan ©yHEIR, a  ToKKe OTPAHNH=

BAKIHE €0 YCAGHHM COOTHETCTHYIOT OAHHLIM, OPEACESHHLM BHINAS
npn NOCTAHORKE ‘TpadcnopTHol aasgeun (paasead 303 ® 3.1.4), "
ANET DOIMOMKIEOCTE NPHMCHATE MATDN [IOTEHUHAJ0R, HeCHOALKD ero
BILAONIMCHIR,

[lo ausnerm ¢ tpancnopTHofl 3anavell noa BepONTHOCTAMH [0~
DAMONHE MOHHMAIOTCA CTONMOCTH MCPERDAKH, Kamaoft paker? coors
BETCTOYCT KaK OH eLEMHNMEA 33TAC TPY3a, KANAAR [eAb NWYIKAAOTCA
B BAMHILLe [pyaa,

Hexoas #3 cxajaHnors,
BRae tabtg. 3.1.10,

Unatane COCTEDMM HOXOOHMA MIaW, 3anoAlas & FMepay® oucpeill
T¢ KAeTEW, roe sdubekTHuNocTh cTpeabfm  neiule. 3amodnoHHe HEe
antacs ¢ mepeofl cTpoEd. CXEMATHYECKOE M3oOpakicHNe NofYYeHs
HOrO HCXONHOMNO nAaHa fame Ha puc. 3.1.2, MHan neppors naaia
MATEMATHUECKOE OMHAANHE SHCIA NODAEKCHELX Heaef  py=0,504
4+0,71-+0,76+ 0,81 4 0,27 =3,05.

Urobs yayumwnte Hexogkeill naal MeTOIOM OOTEHUHANOR, NPH
CerHed K CASAYIOlULEsY HoHYCCTReHHOMY npuexmy. Buecem onoaHis
TENLHEE €NEPEBOSKH®, BHIPAMEHHHME B AEIHYNHAX & B KANAYK
CTPOKY nJdada, OAHOBpEMEnNO HameHHs RaR cGajascHposasud naaHa

NMPEACTARNM Ycronne npunsepa 3,15

EANNNILL =NEpERdE0Ks, CTORHLHEe @ COOTHRETCTAVIOINHX REPTHKAARX ]
TOpHACHTANAX, a8 Toro 4rofid sT0 AR BEIARATAD HCKAMEHMA MiaHA
DEnHTINE & CHHTASTCR CRQAL YromaHo sadolt, W nosTo Yy aolapTes

He HAM NCHAKOHEHHE €e IAf AAHA OKAIMDASTCA HeCyUAcTROHHLIM,
TTepennmes HEOXOAHSA NAaH € YHETOM BMIMSESI0MEHHLX HIME:
gemuit (Tada, 3.1.01).
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4.1 Munelnos nparpaMsposanme

L.

Tatanna 4.1.10
Yenosus npumepa 3.1.5.

Ledn

PaxeTu 1 Il il v ¥ &
bi=1\|b6=1 by=1 B b= 1 {

N1 0,12 0,02 0,50 0,43 0,15
!:|'| " .r ] I

X 2 0,71 0,18 0,81 0, 05 0,24
fig =1 1 1

N 3 0,8t | 0,76 0,24 0,37 11,42
iy = | |

a4 0,22 0,45 0,83 0,81 0,65
[ R | 1 1

M B ,40 i, 2 ; 0, 3 0,26 0,27
s e — I
EJJ.' 1 1 1 1 1 I

[posepny nepeufl Na4n Ha OATHMAILHOCTL
EAR 3TO Aeapdock B NPEALAYILIEX 3afadax.

Jaeck yohopne onTHMatbLHOCTH ne EoSAKAAeTCH © TeX KACTKAX,
rie  NCenADCTOMMOCTH — MCOHDbINE, H98M  CTOHMOCTH: B KJASTKAX
M 111, N 1—IV, N 1V, M 23—V, Ae 3—V, HawfonkMan paziocth
m kAeTke N 1=I1V, B KOTOpYIO HYXHO DHECTH ACNOAHHTEINLHYK
snepesoakys M. OTHOCHYEABHO YrabaMuol KASTKH  CTPOMM  KOMTYD.
Beapunna Ay =e. [Tocae nepepacnpeacaeHns rpysa D KOWTYpe mno-

AHAAOTHOHO  TOMY,

Avium  propoil nAaH, YAYMWEHAWN (0 cpasHelMid € HCXOAMBIM
(tatGn. 3.1.12).
MpoBepist nOAYSeniLil maan Ha  onTHMaJasHocTh, OfHapyKHE,

UTO. QN HCONTHMANCH, MDOHABCILeM @f0 YA¥qinenHe NYTeM NoCTPOSHHR
KOHTYpa OTHOCHTeABHO cpodoaMoR waetHd M 2-V, IpH sToM Mg = &
Ilepeitges K TperbeMy nmany (ratGa. 3.1.13).
Aaanieiizee yayuenye niaHa SHNOMHAETCH AHANOTHYHEIM  ny-
TEM, YAYUIISHHEE MAalk cRelisnl B Talanue: uerpeprulll — 8 Taba
3.1.14, naruitt — 8 vaGa. 3,116, wecrolt — » raGa. 3.L.16.
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Mocaeanudl, weeroll naall APNACTCA OGTHMAABHEM, HOO 1;|t1: paa-: -
HOCTH MEMAY NCEBROCTOMMOCTAMH #  CTOMMOCTAMN  OOAQMHTEN MR, = 3 B ~ = el
i o = = - - -
fent -
7 [ ) ] [T R S g iy BT IR
A o=
- — L] — — —
[
[ & ] 3
3 = e = <
= 5 w| & | 8
W W L
= (S0 ke g |l +] + |5
= e =N - I
e G
L rrl..- !h s E = =
2 > o e =
il @ @ s @ = s |= sl © g | g 3
p b 2 =4 fI B } ] i [
a N € - E‘ q 2 sk 2 I
o =] = %
Pre. 3.1.2 = i ] 1 i
Mepenumen onTHMaALH LI = i = = e =
: MAaH, HCHAKNYIHB W3 Hero cko ; . - ) 3 i
Manele penuumusl 8 (rafar 3.1.17). il il a | g 7 = -3 = & =
. R || B8 Lt B A A N - e
leanru = = Z P i
I T E T | CIR LR |
. ‘& S
o o o o =
= Tardn r= & - =]
= '3 = = ;- iy =
= | CHA I A - =
E. 5 | i @ T
| oy o INRES '
e =B - & =2
S e tillE = -
=
= | —I: ) e M | '.:E
|l Tlfg e |a :
Pa K e mu SR AL § S B a
Prc. 8.1.8 - '
L - =] £ ] e}
i ey ey,
- S b e 2 = ) [ et e
Cpadmueck onTHMaAbHLR Oaan nopaxenns uenel pakeraMH no- o
Eazan Ha pue. 3.1.3,
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TaGanna 3.1.17
OnTHMAILHBIA NIAH NOpPAIKEHHN UEaed paxkerami
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b. ¥cnosua npamexcHun,
B pansoM pazjene paccMatpuBaeTca pacnpeieqacHne pa-
KeT [0 HeJaM B TOM caytiae, Korja no oQHoH Uean cTpenser
oAxa paxera., B cayuae ecau nopamenie neaell npeaycmarpu-
BAST BOIMOMHOCTD NPHMEHeHHS N0 KamI0H H3 HHX Godace
0JIHON paKerH, HCNOAbIVETCA METON ONTHMHIAUNH, NpHBeaeH-

Huil B pasgene 3.1.3.

3.1.7, 3anava smdopa BpEMEHHBIX nokazartenell GOCREIN
NEHCTBHI B 3ABMCHMOCTH OT BO3MOMHOCTER CpeacTs
oheCne e n

A, TlocTanopHa 321a4H.
IMocTanonka aaiayn COOTBETCTBYCT oOOmIeMY BHAY 3aaay

ANHEHOro NporpaMMupoBanig, JanHoMy B paztene 3.1.1,—
dopuyas (3.1.1) n (3.1.2).

Npusmep 3.1.8. [laauupyerca uvaleceine ¥yaapn M0 NeKoTOROMY
DUBBKTY TPEMA pPaliHibBIMH BHIAMH ORYAEHA: OpyEiIeM A B Teye
Hite 3 MHH, Op¥¥HeM B—p Teuenne b MEM; opyiiiesm B — B TeHemne
d MU,

BoamomHoctn cpedcra obecnesenns crpennlhl  TakoRE, ¥TO npu
APHMEHECHHE DPY#AHA A B Tegchue 3 MiH, opy#da B a8 redchie 2 spH
W opyHis B B vevenmme 4 sl olliée KOAHYECTRO 3IAAMN0E HE AoAMHHO
NpCopars & OpH NpEMeHCHHN OPYHHA A B TeYeHHe 2 sy ® opy-
Kua B op reveRMe 3 umun oliec KOAASECTED I&ANOB He AOTHHO Hpes
prmate 8 Kposme 7voro, Jas  gopecAcdeHda  npoTHpoacicTRER  [Ipo-
THEHHES HeoOXOANMO, 49TO0L . ROAMYECTSo  Salitos, [poHIsOAHMuX
opyaHeM A B rederne 3 MMH, NPEEMIAA0 KOANYECTRO SAMNOD, UO-
WAROAMMEX opyxued B 3a 1 muM, ve MeHeo qcod HE 8 MitH

TpeOyerca paccanTate Heolxoammmit Temnm crpeandnl (Koaxmuccrho
sannop B8 1 MHH) BCEMH DHIAMM OPYMHE, npH ROTOpOM obitee wo-
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MHYSCTBO 3aamos B yrape Oyaer panGonasmiM, T, e HEoGXoiMo
HaflTh HENIBECTHME Xy, Xy, X3 — TeMn cipeabkOnl Oopy#meM nuaa A,
L u B coorsercraelio, oOpatlawouill B MOKCHMYM Lefenyio dyniino:

/ ¥ =3X; + 35, 4 445 (3.1.23)

MPH OrpaHuYeHIAx;!
32X, 4+ 2x, 4 4.4, € 15;
3.17. _— ..I.'; ik E..

FPemenue Tlpumennwm xk Jandofl sagave rvax HalwpaeMuif
cumnaexc-meton. [lepeflaem oT clicTesmm nuepapescTe (3.1.26) K oK
cTeMe ypasnennf (3.1.27), Mas sroro meefesm no uyieay erpadutiensil
AONOAHHTENLHME HEHIBECTHME X, &y 0 Xy, i npeofpaiveMm cHcTeMy

(3.1.26) Taxmm ofipazo™, 4To6l NpRBECTH ee K Buay (3.1.1). Oauo-
BpeMeNHo, PRINHTAR H3 MEPBOTO MEPABENCTEA TPETBLE, TMOJFUHM:

2r, 4 3x, + X, = &

2x; | 5x, 4 =10 (3,1.27)

dvy 4 2 1 dxy i TR WL

B kauccree Hexoanoro naana Gyaey caeaviouufi
: Xy o= 0 )
Xy ;)
y= [
i ; (2.1.28)
Xy = 10;
Xg== 15, )

CooTReTCTRYIOINAR STOMY nAany tweacsan (hyHkILHR pasHa

¥ s 3ol o 50 -+ 4i0 = 0, {3.1.29)

lIpwcTymaem K MopBOMY WIATY pelienns,
Bemnmes matpuust, neoGxoAnmsie Bas prvHcacHuil:

Xy

230100 Xz 13
ﬁ-[uaﬁnm:l; Xe] ¥
324001 Xy
't.h
;l

s=[1]: e-

=== A, [

3.1 Jluueinoe nporpaMMHpORATHE 195

Pazolbem smatpugm. A, X u © ua noaMarpuus (kaerxu). B ka-
fleCTRE eXonrHoro  Oaiica FAEChL Bl O HO NpHHATE OCpeEMEt Hislg

i X Hody
230 1040
Ay=| 025 |; As—[ﬂlﬂ];
a4 001

s=[2]=[tl s=(2]-(4)

Co = [354), € = [000].

Jdaa npobepKH  HCXOAHOTO. AA&HA Ha OOTHMaALHOCTE  BOCHOAR-
AYEMCH TaK Ua3BIBASMBIM KPUTEpLaAbHbM sexroposm (D).

KpurépiaskikM  HAIWBACTCA  Bektop, ofaafawumf  cAedyOmmMm
cuoficrooM: ecan xoTAa OR OARAE W3 BXOANUMX B HEro HICMENTOD
NOJOKHTENEH, TO COOTHETCTAEYIOUWRI NI8H HEONTHMANGH, HaAIMUKe B

COCTARE KPHTEPHAMBRHOTO REKTORA TONRKO OTPHUATEALEHARIX HAH pab-,

MEIX  HYSID SAEMCHTOR ToRODHT 06 ONTHMAALHOCTH nAaHa,
KpHTepHAALHEIT SEKTOP PACCUMTHBASTCR ho hopMyde

D =C,—C,R. (3.1.30)

nFHHEHHTﬂ.ﬂ.hHD K HCXOAHOMY ODAady HPHTEFH.H.."[]:HI:IH REKTOPR papeH

'ﬂ-ﬂl- IHI 5:' "”J

Tak Hak BCB SAEMEHTH, BXOAAIMHE B TanHLf uplltepuanwuﬂ

REKTON, DNOIOEHTeNALHL!, HCXOAHMA nasn  (3.1.28) HeontHMaacn.

ITepexoanm Ko BTOPOMY [IATY pelienys.

Fiy srpaxedsna (3.1.30) naxoanusm HanGodsimnil gosdduitaenr 5,
COOTRETCTEYIONLHT mepemeHHoOR X, 3Ta nepeMedHa® H A0NXHA OhiTh
nocacna © Gazwe. Onpefeans peamauuy rx OHA HAXOLWATCA HA como-
crapdedia croabua matpuus Ap, cooThercTBYmuiero svol nepesen-
HoRt, ¢ maTpuuedl Xg: npu STOM OMPCACANETCA HANMEHLINEE OTHO-

leHue NONCKATEABHEE SACMENTOB MATPHIW Ay K COOTBETCTBYIOUIHM
sneMeEnTaM cronfua Xg

L 2 1< 10 | 2%, < 105 X, 5 6
2 15 2%, < 15; xp < 162,

Hanamenbiles NOMOEHTETLHOE amadeENe X;=Yy OnHo BEEDIHTCR
i Gadic,

Hexopuuil miah pewsenna Hamell 3afa4, a Tak#e nponancien-
nEl Bufop nepesendofl Anm #Bofa a Gailic MOMHC B KOMOAKTHON
(hepMe zanucare caenyloUnM oGpasoM:
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COUTROTCTRYIOULHE MM 3M Ay, A
Howmeps croalionn e M aHavenna Ay, Ag, Gy n Cy  Oyaym

¢, Baac 123 4 j A luuﬁ j Ag [210 i Cp = |304]; Cg = [600].
H 1|0« 2301 0 0 3 a4 201
il 2 026 0.1 0 14 wi e { [ioo
eTpok  3lg 3240 00} 15 Aghy -Lmn Ag = | 010 [§
& : 365640 0 0 ' 201 00r,
et 1800
Pewenne: MNepaneit maan 000 8 1015 y=0, 451 - [—ifg 1 ﬂ] :
(HCXOAITHIA ) ~21301
- 1/300° 210 23 100
Kpurepuit £:3 54 — — — = ..4._.1 A, e | =213 1 ﬂ-J [nnﬁ] o e —0/1 5
e S TR TS A ~21301 f 304 Efg ﬁ2ﬁ4 ;
1 27 130
Crpeakasit offoala¥edn pnojd B Gaide i BRBOL W3 Hero. e B [_é.frj HE'::; i] s L
—3] i

SHAYEHHS APYrUX NCPEMEHHMY  PACCUNTHIBLIOTCN N0 Gopsiyaanm
Ag'=| o |
001 |

- |—1/3 —5/3 4],

Ilockonuky He BCe SJCMENTH  EPUTCPHAABHONG BEKTOpPa  CTAAN
PaBliLl AYJAR WAHE MOHBUIE MYAS, TO WTopoil naad He 4BANETCR Of-
HMEALHES H DOEACHHNT AadoneHIoMy yayqIneHH,

Mipotece W peayiabTaTil BLIYHCACHHI BTOPOIo MARHA MOTyT OWTE
peacTabiesl B Buae RoMpakTnofl dopum creayiollis  obhpasom,
Kik GBa0 AOKASAHO BHILS, HalGoALUWRR UOAGKHTEIBNNA ZAeMenT
NETERHANBHOrD BOKTOPd Bt 5. SToT sAeMeHT COOTReTCTBYERT
Ropomy cToafiny dopsum HEXOZHOTe naaHa, KoTOpLil joftmedn OMTh
faemern B Gasse,

L Apyrofl CcTOpPOHB. HaNMCHBIIGE AOROMHTEILHOE ORTHMAJLHOE
UNomenne 3aHavenid  nepeMeHRMX K KosdupwmpgenTaM o npH Mix
paniio %y, OHO COOTRETCTBYET WETDEPTOMY CTOADUY  hOpMu  HCXOA-
BOro  nAaka, KoOToOpeil goaxenl ORITL prilencs #y  OGasfca.

Safeva AEcAeHNn B Gaanc croadua  wroporo  BMecto  croaGila
WIREPTOr0 HCXOAHOIO NAANE CROAHTEA K TOMY. 4TaOLl OYTCM BXRHBA-
ACATHEX  npealpadosnusil COOTBETCTBYIOULHX MATPHII NOAYHHTL Ha
MecTe BTOPOTO CTOAGIA UH(PH, COOTBETCTUYIOULNE TETREPTOMY cTontuy.

270 A0CTHTEETCA CACILVIOUINMI TTRICMAMIL:

= (TPERSTARTCH BeIYIMHR saemedHT cToalbia, Bpoindare a Oa-
ihe, T, & Ta 03 ero omdp, KoTOpAR CTOMT. o Toft Me CTpOKe, %TO M
MiMHNILA B croalue werpeprom (n pawem mpuMepe undpa 3);

— SNEMCHTH CTpokH, colcpiamiel mexyurifl sjaemedT (B HameM
fipinaepe nepoofl crpokuk), AENHTCA HA HEro, B PEAYALTATE NOAVUREM:
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Tlogyaus cHeIYIOMINE AHAYEHIA  NepeXcHIMX LA BTOPOTO, YA
WENRoro AORYETHMOrO nagial

Xy=0; X,==0D

Xy = 8wy = 1413
L=k Xy =493,
Hosmepa croalunns
1 23 4 56 0

[Mepeag erpoxa: 213 1.0 13 0 0 8/3;

3navenne anvefinoll dopuMw na8 ATOPOro mAaHa panio
;- § ome 340 == 5-8/3 = 4.0 = 403 = 13,3.

[MpoBepiiy . OOAYYERHMN sTOPpOfl nAAN Ha OOTHMAABHOCTE €

MOLiLhiD KPAETEPHAARHOID BRETOPQ,
[lo¢ne pREREHHR B Goaue nepeMenuafl X; HA MECTD. OepeM

noft x; nopnie anadennd - Xq m Xgp Gyavi

X =2 g] DI 13 |
= - ] H [—] .f -] H &
; [EJ [ﬂ il L{J [EEJJJ

— NPOHIBOURTCA  Heolxoausmbie  Asikuefiumie  npecGpazomalinn:
fofsl MOAYURTE B0 BTOPOM CcTOAGWE HYAH Bo BTOpOH M TPETBO
STPOKAX, BRINHTAEM YABOBHHYIO HEPUYIO CTPORY H3 BTOpofl W TpeThef
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dopua, CcOOTEETCTBYIOWAN BTOpOMY nasny, Oyaer Huerh BHl
Homepa croabune

Cg Gaanc 1 @3 4 D 5 i
1] H e 231 0 1340 I B3
Homepao | p x, —430 &6 —-231 1 14/3
CTPOR 3| 0 &, 540 4240 1) | W3
o a5 4 00 0
Pemenne, Bropoft ngaw: 0 B3 0 O M.'ﬁ__ 203 1 p== 13,3,
Kpnrephit D: —1;3 -‘% —i73,
R o 7 i
dopMa, COOTRETCTBYIOWIAS ONTHMAARHOMY naany, OYAeT HMETH S8
BHA
Cx Gaawc
b 1] | | 0 15041 a1 —10/41 s0/41
4 Xy 1] | I =6/ a4l 45,-'11 62/41
B [0 0241 —1241 1541 |84l
3 b 4 0 0 0
¥ o= 18,7

Pemenue, BI4 G50/ 6241 O i ]
HertoepTdfi maan ;
{OTTTHEE N BB )

Kpnvepuit D:

— 51 —2441 — 11741,

Mocaenuifl naan ABARCTCR OonTHMAAbBHEM, TAK KAk BCE SAEMENTH

KPHTEPHAALHONS BEKTODn OTRHIGTEA L L %

Takum oOpazoM, HTOOR MOAYHHTL HauGOALUIEe KOAHYECTBO SannoB x

B yaape, HeoOXoONMO HMeTh CcHedYillie SHAMEINNA TeamOa ETFIEHE'&II'I.Z

— opyxHesm A — BO/4] »= 2,2 zaama b MHNYTY;
— oapymuesm B — 30/4] = 1,2 3aana B MUNYTY
— opysnesm B — G241 = 1,5 saana B MARYTY.

BG. ¥caosua npumeieHus,

B maHHOf 38104 MBl NOAVUHAH HEileoYHCAeHHOEe peLue-

HHE -— KCKOMOE KOAHYeCTBO 3aJN0B B MHHYTY BLIDAMKAETCH

APOGHBIM NHCAOM, 37ECh 5TO He TNPOTHBOPEUHT YCIOBHAM 33- 5

Aaun: TeMn crpenbfel MOMeT ObiTh H APOGHBIM.

B To iKe BPEMS HMEeTcs psi 3aidu, A pesyisTar Aom |
JeH o0F3aTedbHo BHpaMaThed LeiuM uncaoM (manpusep, Koo o
JHYeCTBO PAKET, pacnpeleleHHLIXx HA ONPEACIEHIYI0 edt) .

B HeKOTOpHX CAYYEAX NOLYCRaeTcs ORPYTJCHHE apobuoro. pe-

ayJbTaTa A0 OGaumaiinero Heaoro THeaa, Bumecre ¢ TeMm B
page 2apaq nopobHoe OKPYTrAeHHE He NAeT ONTHMAJLHOTG Pe- 4

3yIbTATA.

3.2 Heauuedune nporpaMMHpORAHHE 159

3.2, HEJIMHEAHOE NPOrPAMMHUPOBAHHKE
3.2.1, O0ipe CBENEHHA

Heauefinoe nporpaMmupobanie (nJaxupoBaHne) — mare-
MATHYECKHE METOAR! OTHICKAHHA MEKCHMYMA HAH MHHHMYMa
(yHKUNN TPH MAJTHYHYN OrpaHHYenHil B BHAe HEPABENCTD HAH
Ypasienin,

Makenunzupyemans  (MuUEHMHINDpYeMan) dymxuus npei-
crapaner coGoll npuHsTER Kpurepult s@dexKTHBHOCTH peluenns
aajlauil, COOTHETCTBYIOWMNA nocTasnedwoill uend. Od HOCHT Ha-
%naume yeaeaod ghyrrtun, Orpaniuednsn XapakTepH3IyIOT HMelo-
iHecH BOAMOMHOCTH penlenya sanadun. Lleaesad QyHKURA HAaH
x0Tq Obf OAHO K3 OTPAHMMYEHHT HeJINHERHL.

CyuiHoeTh pelledis sajay HeJaHHeRnoro nporpaMsHposa-
HHS COCTOHT B TOM, wrolbLl HailTH ycaosma, obpalwiawimpe ue-
nepyio (PyHKIHIO B MAHHMYM HJAH MBKCHMYM.

Peigente, yIOBJAETBOPHIOWE YCNOBHAM 3a1a48 H. COOTBET-
CTBYIOULEE  HAMEMENHON  IeJH, HA3SLIBASTCH  ONTUMAALHbLM
MAGHOM.

Heaunefinoe nporpaMMupoBanie oaysnTt nim swbopa sa-
Ayumero njada  pacnpefeseHus  orpasHYSHHEIX  Pecypoos.
YeaoBus sagadil NPeAcTABAMIOTCA ¢ MOMOUIBIO CHCTEMBL HEAH-
HEeRHLIX YpaBHeHHid 1JH HePABEHCTR, BRPaKAOIIKX orpannye-
Hi®, Hajgaraesile Ha HENOILIOBAHHE HMEOWHXCH pecypeos:

21 (X0 Xax ouer Xp) <0 !
23 (X Xy oo0n Xp) <0 Il

(3.2.1)

L] L] - L3 L] L] L) - L L]

Co R T
npu x; =0,

Ile 2y, 220 wu Zgy— COOTBETCTRYIOUWME (YHKINE, XapaKTepH3yio:
lHEe YCJAOBHE PelleHHR NocTaBJeHHON 3a-
aaun (orpapHvenna);

X; — HCKOMBIC BeJHYHHBL, COLCPMRALLHE pelleHye

aafaun,
Leaepan ¢yHELHA 3218€TCA B BHAE

.I!" :,IF{."E:' "r‘.'lr L I“"‘H'J"

+

(3.2.9)

[lprdem no kpaifinedl Mepe oana H3 QYHKUH# ¥, 21, 2 ..,
2. — HEJNHefna.

5—T05



130 3. Oarnsuaanna cnocofon neflerand i

MetoraMi peattHERIOrO NPOrpaMMIpOBARNS pemanTed ad-
Aauil pAcnpeleseHis HeoqHOPOAHMX CHA HAR CPeAcTh 1O 00b-
eKTAM WAH palloHam JeHcTBHI.

3.2.2. 3apaua pacnpeneneHHd HEOAHOPOIHLEIX CHA
no paijoHam peHcToRi

A. MocTanoeka 3aaauH,

Hmeercd m passHopoiHuiX GoeBhix emlmlu, KOTOphle And-
AUG MPOHIBOANTE AcHCTBHA NO 1eJdM, HAXOAAMIMCE B R
pafonax. ! :

HasecTHH BCPOATHOCTH HAXOMKAGHHA Hean B [-M pafoHe
pi (j=1, 2, .., n), a TAKiKe BEPOATHOCTH OOHApPYKCHHA LEJIH
i-m cpegcTBoM (f=1, 2, .., m) B j-M pafione wg;.

Pacnpeaencune GoeppniX eauull no pafonam  Xapagrepi-
3YETCH NapaMerpaMn ynpasaeans fiij:

0, ecan i-n Goepad eAHNNIA HE HATIPABAAETCH
B j-it pailon;

hyy = )
¢ ] ], ecan i-a GoeBas EAUHHUA HANPABASETCS
B j-ii paiion.

HeoOxoansMo pacnpefeaTh CHAB [0 paHoHaM AeHCcTBAA
Takum 00paszoM (BEOpATE TAKHE SHAYEHNA fiiy), wToOW BEIH-

YHHA MOJHOI BEepoATHOCTH OOHAPYMEHNa Lekn P Guna makci- -

Ma/ILHO:
P= 24 P r[ (1 — Ry | =max, (3.2.3)
=1 =
Jo0#H0 BHNOAHATECA TAKKE OrpaniyerHe:
iy
DILTE S PR (3.2.4)
=1

Sto orpanNyMeHne osMavaer, 4TO Kamian- na m GoeBmX
eANHNY O0A3ATENLHO A0AMHA HAIHAYATLCH B Kaxkof-auGo u3
pafionoe aeficrenil.

3.2. Heanuneflnoe nporpaMuyposanne 131

Mpuuep 3.2.1,  Yoerwpe pasnopoaibiec tOHCKODEIE QAMHMIN  Hod-
Wi OCYUICCTBAATL MOoHCK uenw n 4 patiodax (M= f == 4), Bepour-
HOCTH HAXOHCHSHNS LeIN ,Hj B KaNZoM pafione nOHCEa panHu:

=02 pr=04 pa=0,3 p =0,1,

BepoamiiocTit obHAPYREHHA WEAN PAIANTHEMI NOMCROBLIMN  eaM-
HHIAMI B KAMAOM 13 padioHos  ®,, Jajanu. Tada. .21,

TaGanuna 3.2.1
BepoatHocTH OOHApYWEHAN IENH

. M paHoHs moncka, J
Nt NONCEDBOH

e, |
1 2 & }
1 0,81 0,65 0,32 0,47
2 (1 0,51 0,19 r} 75
a 0,32 0,17 0,39 0,15
3 0,43 0,46 3,58 i, 50

HeoGxoansmo pacnpeicidts ciakl mo  paflouaM  nNoHcKa  TakiM
ofipaaod, ATOON Rodian seponTiocTs ofiHapy#enun wean P BoeMu
cuaami no peex pafiosay OGkaa Makeumansiofl, TIpH STOM  Kamaas
M3 eABHEN Aoa#in obfaaTeakdo upaMBEYaThCA B Kaxoft-awbo i3
palboHOE NoOHCRK®.

Petmienne PaeoMarpisa panboyee ppocrofl cnyua#l, xarfla =
EAMALA B3 pafodoE NoHcEA MOoXeT OWTh danpasacno we DHoaee
oHofl mokcKopoil e nHIT kL.

IMpr sTOM

i L
=1 I==]
|

f i

=] f=1

B HameMm cayuae m"“ﬂ Pemenne HPH STOM CBOAHTEN K CD-
CTARTEHNID MATPHIIM —||p1 ”;“ ® sHGOpY H3 Kamaol ee crpokn

i Kadxmoro croalia no oaAmOMYy SACMEHTY TaknMm ofpasow, =1obm
CYMMa WX OKa3aTachk HanGoAbUefi, 3To OONH M3 YACTHLIX CAYYACE
aanatn aunciinolo mpolpasMnponaling.

BulupcruTeALNYK) OpoUeivpy  VAOGHO DHOOAHRHTE € NOMOLLbE
CABAYMILErD HETOLE.

51'



132 3. Onmusauun cnocofon acileroni

BHayafe pacciHTHBAIOTCH SACMENTH MaTpHitLA -—'|[P1--r” - L
Pafion moncka (eTonGis)
A2 & 4

}EE g;rg g,i,‘ #E} 1 Monekonue

o o ERHHHIH
64 68 117 15 || 3
H:; Hﬁ 174 60 [1 4 (ETpoKIL)

Jarem matpuia A MOABEpraeTca IKBNBANEATHOMY npenfipasonds

HHHE, AAR HEro:
— B EKagaoM oo cToAGUE OTLICKHUBACTCA MAKCHMAALNED SieMelT

# H3 Hero BEMHTAWOTCR BCOE FEMEeHThl SToOro croabiia;

— n Eamaofl crpoke nonyuesuofl Takem o6ffazom MaTpHUR  OTH-
CEMBEOTCS MUHUMANBHBIA 33CMENT H BWYATACTCA HI BCEX 3JAeMENToB
sTOll CTPOKH.

MMoayyenran Matpila oboagavaeTcd AlD) B welt n KX Aol cTpoxe
H EammoM cToafile ecTh XOTH On OANE HYIb.

B neppom cToafile MaTpHuM Am}numlpaercu amioll ®HYAL W OT-
megacTest apeamounodl. 3arem npocMaTpHeatTe® ATopofl  croaben  u
OTMOTASTCH B HeM apéifnodkofl HyAs JNeE B TOM cayuae, ecan o
s5Toll Me CTpoKe HYAH ©o 3BeagovKoid meT, M T. N No beeM eroand-

L.
MoayyeHHbie HYAH CO 3IDEIAOTKAMH  HAILIBAIOTCH HeIABHCHMBOME

g
0 an 56
AN =I5 135 o 3
TG i 0 156

ﬂﬂ.‘]i’:\ﬂ petenRne BLOAHACTCA  METOADM nmOCACIOBRATEILHLIX  (ipil=
gmckenul  (evepannh), Kamawt War #Tepailgd VECAHTHBAST “THCIO
HeaanienM BX |I!,l'..'|llﬂ Ha  eariELEy. Pemenne OHaHYHBASTES TOIRA,
KOFJE 4MCA0 HeAnBHCHMEK HyaeR crasoutven pasuwm #. Tlockoabky
s uwawell wmarpuae AY)  rpu mesamwcumux nyam, foctatoyo oano

]-:I.‘.I'E]EEI:I.IIII, TaK Kak # =4,
fTepauMa  BHOOAHAETCT B TaKOA NOCAELOBATEALNOCTH:

1) B sarpune ALD) (g ofmem cayuae B mavpHue, noayveniof

B PesYALTATE MNPeALAYILT i wrepalliin] BLEAGASNIDTCH aSNAKOM (k)
croniilel, eofdepAaline  eINBHCHMBIE  HYJSH, AResMelTh MATPHUE, Jae-
#amie D BUAGIEHHEX — cToaGuax, HaakiBaTe @hiche ALHE LM

(cW, MaTpHILY a).
9) CMOTpHM, €eTL f# CPEeld HEeDLENCHALX SACMEHTON HYJH.

Ecai ecTh, mepexomgHs K M. 3, ecad HET— kK m. b

3} Hag nobnM  HesMAGAelHEM  RyACM  CTaBHTCR  aMak  {).
Cuorpits, ecTk an 0* s crpone, cofepxamedt . Ecam ects, Bblle-
AneM SHaKoM (+) STY cTpOKY (OHa Ma3MBAETCH - BeAeacHuoHh) n
yEHiToOMAacM (o0BOAMM KpYMKOM)} 3Hak BHACIEHHA Hap crealuou,
cogepamum 0* (cwm., maTpuOy a). 3areM po3ppaltaEMes 0. 3.
EcAH HET — OCPeXDANM K M 4.

4) Haguuas ¢ 0, n crpoke KOToporo Ha NPeAuiyiies mare me
fma ofmapyiken 0, cTpols Honouky © wepcioBbanpen 0 "m0 mo
TexX nop, Noka 370 mozumokio. llepexof or O g 0% cosepulagrcH no
croaduy, a or 0* x 0" — no crpoke (CM, MaTpHLy &),

3.2. Meanneiinoe nporpaMMuponaing 133

- JH:H;L_ HENCTHRIMH SAeMOHTOMH  UGNOYKW CTADNTCH 2BCIJONKH, 4
el wliMH aitd chuMaloTen. [IpH 5TOM  KOANGECTBO  HEIARMCHMBIX
¥ BO3pacTaeT 'Ha oauN. Bee namcel o WTPAXH  YNHYTOMAOTCH,

@

F 0* 0 ;% Efﬂ +
all 22 5 " o* |
41 135 0% 3
76 76 a 15
” o* 0’ 8 E -
il o 26 17 0* ||+
] 105 a* 3
46 b l i} 15
@
(ﬂ:.,-—— f 1 58 s
R 3 it el
(] 102 <u' 0/ .
e 43 4 Mo 12
’ Bauons nowcka
LA 2 3 4
0 o* o s |1 3
el o T g 120 0 |[z53
b M
' o

Ecau gucno 0% okaskinaeTrc
ecaNn paBHo A — Oepexoany K n# E-IZHEHH”E i SIREPRTAMNER K BT,
2] BHOWPAETCH MHHIMAALDHEA SHeMeHT #H3  Book HEBL DA 0 I
FH MOTpHUE & OH DOoQuepsMyT). ITOT 3AeMEHT ALUHTACTON o3 n-:::e'x
UCBEASTEHHMX # NPHOABANETCA K SACMEHTAM, HAXOASIOLHMCH 3 Ne-

DECEYCHNI WRLIENEHMEIX CTROK H o100
Hanee nepexolus x n, 2. os (oM. MaToHUN @ w 6),
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G) ¥cranapaupaercs  oNTHMAAbHOR  pacnpeienerile noncROnkX
equnilt no pafonam Aedcrpill, Ono  CODTReTCTAYEY TEM  MECTAM
MATPHLL 2. Fae CTOAT noeaghBcHMbIE HYJH.

HUHCAHOTCR MAKCHMATbHoe siavenue P, pandce CyMMC a, i
CTOMMINK Ha MECTAX MEIADHCHMLIX Hynaeit.

[MociAcaopatentios npeafpasosanne MATPHIE A0) HPSEME-

TeNIhHG Kk AANHOMY OpHMepy (Matpeun @, &, 8, 2) TOKA3IAHO BEUIE
[TodoeHuD NesaBHCHMBIX HYJel B MaTpHue & [acT CReayiolLee
ONTHMANLHOR pACAPEAEAEHHE NOHCKOBMX CAHHNLL no pailoHanm AeflcTrHb:

Paftonw noncka

1 2 & 4

MNMonckonpe
& THHHILE

3t

[ 1] =
ot BN

= T B0 e
1=

ConTRETCTIYIOMIAR STOMY PACHPeACACHHID MaRCHMAadLHAaR BEROAT=
HocTh oOHapYH(CHNA UeJId PpaRHA CYMME cooTReTCTEVIOMNE BAcMed-
TOB MATPHIE A

p = 0,132 -4 0,260 + 0,174 £ 0,015 = 0,581,

B, Ycaosus npuMeHeHHs.

Pacemorpenielit TpHMEp OTHOCHTCR K cay4aio, Koraa M= o

=n. Fean m<n, KeoBXoAHMO BBRECTH 11— M QUETHBAKX [0-
NCKOBWMX CAHEMI ¢ HYJEHBIMH BOSMOMUOCTAMA (wig=0 nan
i>n), CREANl TEM CAMbIM 3a7a¥y K paccMOTPEHHOMY CJydalo.

3.2.3, 3apaya pacnpejieieHus HEOTHOPOAHBIX CPEACTB
no Heasm

A, NMocTaMopka 3a044H.

Mmeerea m rpynn pAIHOPOAHLX CPEACTB, KOTOPHE AOJMHE
nopasuTh & ueief. Kanian rpynna cpeicTs COCTONT H3 N
eaunnl, Llean xapakrepuayintca KOSQQHUHEHTAME BamHOCTH
(onacrocTH) Py M YAIBHMOCTH wij, [loa YHA3IBHMOCTEIO L&/H
3jech NOHHMAETCA BEPOATHOCTL €€ MOPaKeHHA,

Pacnpeneaenie ¢peacts Mo [ENAM XUPAKTEPHIYETCH MAT
puneit 4 = || x|, rae Xij— KOJAHNECTBO CPEACTB i(-TO THIA,
HasHavaeMEIX HA j-10 Leb,
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HeoGxoanmo pacupefenits cpeicrsa 0o neaam takum ob-
PA3OM, HTOOL MATEMATHYECKOE OAMIAHHE HHCNA NOPdMEHHBIX
neael M 6wa0 MakcHMAJLHBIM:

n it

% g
M:?ffh41u—wﬁ;=mm (3.2.7)

421 F

,HD.'!H{HM BLIMOVIHATRCH TAaKMEe OTPaHHYMEeHHA!

L3 ]
2Hh=m;mhanum }
|
.

'rr!i.}t.:l £:]|E| 'I'illm: j;]12| I!l'ﬂ

{3.2.8)

Mpamep 3.2.2. Hee rpyonst paasoponinx cpeigcrs NBO (m =
Aol nmopasith 3 posayuwimue deaw (a4 =3), B nepson t;pynri:l
epencta MBO 6 eanwny (N =6), Bo sropol — 10 emunun (Ng =10},
I{uaga I.I!IJ,;!'EHEI:E ﬂga:nﬂ:‘rﬂ egedl P COOTBETCTBEHHO paBHLN 0 =0.3;
;=0,2; pg=0,5, BepoaTHOCTH NopaxteHHE Heaell ONHEM CPeLcTEOM
BO nepooft w wropoll rpynn  (YAIBHMOCTH Oedell o }psaﬁ.atth;
rafa. 3.2.2 i

Tabanna 38512
BepoatHocTH nopamenun (YASBHMOCTH) wened

Ne rpyniii cpeicTs M nean, f
Nneo, i
1 a q
g 0,40 0.10 e
; s, . 0,20

Htu'[;:%:ﬂﬂ.ﬂlfu PACNPEIRAHTE CPELCTEA NBO no neasM TakEM olpa-
30M, HTOOL MaTEMaTHYCCKOR OMHLalHe wlicaa nopameHnwx uenelh e
YUETOM HX BAMHOCTH OLINO MAKCHMAALHEIM,

Pewen e Tloékonsky orpaudverns (3.2.7 -
.:nun'r BEIYVEAYD orpaiHY9eduy obdaacTh, a éﬂ}'l!}tillll:: I{EQEEEEE]} uf:g;ﬁ
Mandas. 3alada OTHOCHTCH K RJIACCY 3000% DHOVEIOTD 'npurpuuml:
POBAHKR W MOo¥er ORTh pelleda © NOMOLLLI METOLa BOIMOMIEX
HalnpaBAenul, CVLNOCTLE MeToas S4KRNUSeTeN B CABAVIOULEM: i

— 0 o0aaCTH MIMEHEHHs MakcHMuanpyemoll diyHEUMN  onpene-

AACTCA HCXDAHDE MONyCcTHMODEe PEUleHHe, YROBACT
TRALHMM YCOOBHAM 3aTa4n; : f e e
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— £ NOMOILLD CHCIHAABHOTD ERUTeRa DPoLBoPAeToH, JLOETATONHD
Ai GAnaKo foayueinoe  pelesne ® OHTHAEN BHOM YL

— ecAll HOAYMCHHOD OTEAOHeHHe Ooastie TpelyeMoro, To HyTeM
AOCTPORHEA TOK HAILBASMOre BOIMOMKAOrD HanpapdeHdns #  onpefe-
ASHEA B STOM HANPADJAEHHH KOHENHOPo 1Iara noaydsamT nobogo gony-
ctUMod poUEHHE, KOTOPOE YECAHYHBEET 3IHAYCUHE MAKCHMHWIMPYC-
MO yHREL:

- NPOUECC PACYETOR HOCHT XapaKTep NOCASfOBATEALHMX [IpH-
fanaceunit (nTepouni) 1 OPOAOAMACTCR A0 TeX NOp, DOKa Ha NeRo-
TOpoM INATE HTepaluM e GyAET nNoayueHo peilchie, danakoe K
oNTHMAALHOMY, € Tpeldyemoll TORHOCTLIO NRPHONNFKERNH.

MocaeloBaTedLHOCTE [EACHETOR

1) Onpedesnercd HEXo/Liog JONYCTiMOe pellcHNne:

AL0Y || ,rﬁi " (3.2.9)

rae ﬂ{ﬂ}--ua-rpnrm. XBPAKTEpRIYIOLAA  HCXOAHOE  PARcHpeARdenHe
cpefgers MBO no weanm, ;

B ga9ccTBE HOXDHHOrO  (HasadkHoro) paénpenenciis  MOMET
GuTh B3ATe Mmodoe (B TOM HHCAE K MPOHIBOALIN0E] pachpelelgHHE
(maTpaua Af), He NPOTHROpEHALEE OrPARMYHTCALILIM YCAOBHAM ddi-
mayl, Yes STo HAMASLHOE PAcTpeRcacHne oRajkercs OGaM#e K ONTH-
MAJLHOMY, TeM melbiie HenfxojnMoe WHCAG urepaunil. Muw  moxes
slech BOCNOALYOMATHEH MPHGAMACHHLIM peWennes SToH e sanadu,
NOAYYEHHWIM C MOMOLLLID METOOH AWHAMINMECKOrO mparpamMMipoialiid

(cx. pasaen 3.3.5, npumepn 3.3.4).

Homepa weaed

{cToabitm)
1 2 4 s
aMepa PRy
A0} — “E g 2 1 s ::|:E.1:FTB o (3.2.10)

[ ETROKE)

Manfee OCYIIECTEANCTEA HTEpaTHBHLA  npoucce; B peayabTaTe
BEOOANEHNS # HTepauuf nosyuaercs 4-g npubAlMenHe K ONTHMalL-
HOMY PRCTIpefpe et

AlEY " {i.?] " y (3.2.11)

E} GHPEEMHNWE EOMMOGHENTE WMAaTPHOE BO3IMOJREHONO BampraB-

JEHHA -S{k.:l - || S‘if-} || H

5 j:} - ',‘,,g}:} = IH;L (8:2:19)
~g ()
Beamuntn ¥jj HAXOLATCA © MOMOULLIS MAaTPHILl  Yij i
i k
R
J-"H:i] "‘ﬁ'f'ﬁ” exp ("‘ EU“*"L} , (3.2.13)
v A=l ‘
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rae
::” o ol (] — m”], {3.2.14)

| ()
B kamaoll crpoke MATPHIK Yij  OTMCKHBAGTCH MarcnMansHull
sncvent. lMoaokedne MaECHMAALHMX JCMCHTOB N ONPCICANET HCKO-

MLIE IHATCHNA X h-j* pasuse N, (I=1, 2, ..., m),

Qeraabine .::ﬂﬂ NPHEIMAKOTCA DEBALIMIL TV, TN,

3) Ouexnpactes GAMAOCTL  NOAYYEHNOTO pPelIEHNS M ONTHMaNb-
nomy, Mlnm 57T0rc pACCYMTRIOISTCH DEANYHHA OTKACHCNNE pEIICHES

Ha, JaHH0M Ware OT ONTHMAJLHOT pPemerns -']-I::

it i s
REPPLED> (?I PR PR

Eeamnuuna Alk) CpaBiunaeTes ¢ & -— TpefveMslM  OTKAOHOHHEM
MOAYYENHOIMD HA HR&HHOM [Hareé MareMaTHHECKOro OMSHIAHHA YHead
NOPAMENHILNE BOIAYWHMX Uelell oT  MATEMATHUECKODO OMHIAHWA,
COOTRETCTBYIGULErD ONTHMAALHOMY PaCHpeaeneino.

Ecan  a(R} < 3 — penicHse npaskTHiIcckl onTHMaABHO,

ccan  alk) > & — neoGxoamumo nepeittn w n. 4,

4) Haxoauresm jmnupa Wara ?‘.i‘:' KoTopRil neodXolnMa CRENATH

BACAL DOIMOMHOPO HaNpaBacHBA, Aan Toro 47o0s  APEROAHANTRCH
K ONTHMAARHOMY peilleHio, Ag HaXOINTCH N3 ypaBHEHNR

i T 3
:."EIA}‘I'}::EF —lk ;Elﬂu.‘j'l[tfj ) e ], (3.2.16)

¥pantenwe (1.2.16} pewaercs no seroay HewtoHa Han mo  Me-
TORY MOAOBNEHOID ACACHHE, :
5) HaxozsTtes HOnoR AGNYCTEMOC peuicHne:

- [
r]:!_l‘

15;"'” ) E;‘} I s.hsgﬁl. (3.2.17)

danee ALTHCACHITT MORTORAWTST, HavHian o e

C
Pesyabratid pacueros cpepenw » tadn. 3.2.3.
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Tadanna .22
PeayanTaTtel pacueToR npumepa 3.2.2

(k TED

L7 [Maan pacupeiedcHss, "'"i,.l'} 3 =3y - LIE "E:
B - o2 yER=
e 25 S g
- R < LR s

e | .l .| .| o] w | Jm |32E]| o |E5EE
o OO N T (R ) B 1 s T ) |8 =| 5 |5zaS
iy E o &l 3 IESER
0 3 " 3 5 2 0,042 | 0,043 00,9110
1 2.87 i 3.13 | 2,87 4,79 2.3 0,08 | 0a53 ] 0,9123
2 a'ral o | a'es| 2;72| s.07 | 2,21 | 0415 0039 0,912
3 2 48 il 3521 3,37 | 4:61 2,02 0,004 | 0032 | 10,9135
4 2,50 f 3,411 3,26 4,79 1,80 0,009 (0,02 | 0,9136

Peiteniiea Ha CQeTEepTOM WAre, OXpYrAeHHO2 A0 laabiX cHHHHLT,
COCTaBNHET:

Cpeacrra I1BO

l-n rpynna | 2-8 rpynnma

Bosnyuiiue | F é, 3 g
uean b 0
M D d 2

b. Ycnosun npuMeHeHns.

TMoayyennstit PeayabTar — ONTHMAJBHEIR 1aH pacnpene.e-
HHA pasnopordux cpeacrs [1IBO 1o BO3AYWIHHEM UeaAM 10.-
Aiel GblTh NEpeBeied B IEJOUHCASHNOE pelmeline, QI 4ero co-
OTBETCTBYIONMIHE IHAMCHHA Xy CAGAYeT OKPYIIHTL B Oammaii-
Wy CTOpPOHY.

KoandectBO IWATOR HTEpAlHH OnpefensHo tpeGyemofi Tou-
HOCTBIO PACYETA MATEMATHYECKOrO OMHAAHHMA YHC/lA MOpameH-
Wbty BosdviiHex veted. Kak suamo  n3 rada, 323, npn g=
={,01 MOMHO OTPAHMHNTLCH HETHPbMA HTICpAlHAME, [OpH
s=0,02 pocTateyHO OAHON WTEPAIHH, :
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~maae

PacdeTsl CYWECTBRHIG COKpallaloTcd M YHIPOLWAIOTCH NpH
HaAHYHH HCXOAHOrO naada, GJaH3Koro K ONTHMIBHOMY, Io-
ITOMY PEKOMEHAYETCA [ KauecTne Takoro naama Opare OpHe
BAHMEHNLEL peayasTaT pelledin noaoGnoi 3ajlaul, pENoJHER-
MBI METOAOM AHHAMHYECKOTO NporpamMmupoBapns (cam. pass
aeq 3.4.5 n npamep 3.3.4).

3.24, 3apava pacnpefeneHnsl PAIHOPOAHBIX CHI HIAH CPEACTH
A9 HaHEeCeHHWs yaapa no o0BLEKTY, OKa3blBaOUEMY
MpOTHEOJEHCTBHE

A, TlocTanoBKa 3anauH, -

HNpa poaa yaapHelx cHa  (cpeicTs) TOTOBAT HaHECCHHE-
yaapa no obnexty. HapecTsl BepOATHOCTH NopakKeHus 00b-
¢KTa ylapHofi eauusleit nepsoro B BTOpOro pojaa (m H pa),
4 TaKxe KosddpunpedTsl NoTeph YAAPHWX cHI (& B Ch).

[Heobxogumo HARTH ONTHMAJALHOE 3HAYEHHE HApHAA CHA

nepsoro # eroporo pona (x]" 1 £5""). ofecneunsammee 3a-
NAHHYI0 BEpPOSITHOCTh Nopadenun ofnexta W, n oBpawaioiiee

B MHHHMYM IOTEPH [f:
W,=1—(—p)" ™™ (1 —p)™™™, (3.2.15)

Fjae X | Xg— KOJAHYECTBO EANMHL, CHJl NEPBOro0 W BTOPOra
poaa; '
ey M @g— MUHHMAIbHLI BO3MOIKHEIN HaPAA cuil NEpBorg
H BTOPOIO poja;

¥ = €1y + i (3.2.19)

JomKHas BRENOAHRATECA TAKMKE OrpaHMueHNs:
a; = Xy =< Py 1

2,20
g & Xy = ﬁ&r J [3 }

rae Py i fe— MakcHMagbnei  BOIMOMHLIA RapAA CHI nep-
BOTO H BTOPOrO PO,

Mpwmep 3.2.3, Viapuwie cuan ABYX PoAOE NOMHL HEHECTH YLD
nmo ofvexty. BepoATHocTH nopamennn ofbexra pasinm:  py=0.00
=03, Koshduouentst noreps paske: o=08; c=04 Ilpereant
KOAMYECTDA cHA nepecro pofa: ¢ =1, f; =7, Ipeaens RoaAH9eCTBA
CHA BTOPOro pola: %3 = 2, fp = 10, Jagzunas BOPORTHOCTH NOpaKe
HHA o0BCKTH n = IJ;FEF-
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HeolxoAAMO DACOpPeleniTs YAapHue cHanl TakuMm ofipaszos, gyTolu
npi aaganiofl BEPONTHOCTH NOPAMKCHHA M OFPANHYCHHAX DpH  DLIde-
JeiiEd Bapaia CHA DOTOPH B CHOHX CHAax ORI MMM AS I,

Pewenne [Hanayvio samauy yaofilo peaTh Tak HadLinnesuis
MeToaoM npupamienult. CymHooTs METOA] SAKMHMASTCH D CReAYIOULEM!

— MWHHMHIAHA [enenad vigusm 3.2.19 AOCTHrEETCA METOAOM
MOCAEACHATENLHBE NPHOARAEHNA (nTepattait);

= B KauecTne Hexofnoro mabopa awagcandl negomofl nepemennof
Xy = (X100 F3y) OopyTca HX MHHHMAJBANE INaYCHNA (2, %4);

= Ha 0eppoM Eare HTepaldil KaMioMy N3 APTYMEeHTOR Toetes
ofipeAgfeHHoe npupautenne (Ax, N Adxgh, BLITERAKILEE H3 Orpa-
Huwenia (3.2.18); noayueHHkie B peiyibTaTe DepeMenMble olpaaywor
aqicTeift Habop X; = (X, Lae)

— H3 Ay w X, cocTaBaslTCM JIRA  €KOMOMHEWpOBAHHHX» HaGopa,
B ORAFIOM HI KOTOPRIX O3HH M3 APryMeRyYos COOTECTCTEYET HOBODMY
AHavenwio, a DTopoll OcTABJEH THPENiHiM;

= HO BTOPOM IDATe ¢ NMOMOWBID HPHPIMENHE HAPAULNBAKTCHE SHA-
HEeHHN apryMentob RoMOHHIPOBAHHBX Halopod HCXOOA Hi OrpamHYe-
nag (3.2.18), cHoBa DOAYVIAOTCH <YHCTHe® ¥ HOobkle KOMOHNMMpPOBAI-
Hule Habopw W T, A.:

— Hi KAMIOM 1are 304 YNeTeix 0 KOMOHHRPOBSHHEX HabGopon
MeEpeMeiibe  BLRMHCARIOTeA  auasends  Uedenol  VHKIHEE 0 M=
Madbiioe anadeiite weaepofl ywakuun BHA R-M mare 0o BCEM YHCTHM
nabopaM AARHOrD W ApeAICCTRYIOLLNE  MaroR oboaHayaeres ‘}',_,;,. a

no BeeM KOoMOHAHPORaHERM — qJepes l"k;

— HTePaTHBALIN Mpouece NPOIOAWACTCA 00 TEX Mop, NOKa He
GyaeT BHIBOANRCHO YCAODHE:

Y =¥ < (3.2.21)

FAE & — TpeOveMas TOUHOCTh pewedus 3ajaaud  {ONeHKa nOTEph),
I_l':li.',TE'.'IL‘.IHI].TI:'JIhErDETL PRECHETON:
1) Coctanaseren HCXoLNBN Rabop ApTryMeRToR:

Kyow= (Uygr Hge) = (855 25) = (I; 4}.

2) PaccumtmBaercs npHpamienie aprysmenron AX, Kovophe nph-
HEMaKnTed oOpaTio NponopUioHANLILIMH NOTEpHM:

¢ §
d“lrm:TL=':"—=:E=I'2I5!r:I 3.2.27
AX £ k 251 b
B T o

rae [ — papaMerp, cooTnercroviomuil orpamimeniwo  (3.2.18).
Oasn pacdera Benmumsr {  nojcrarus B dopeyay (3.2.13) coor-
BRETCTBYIOUIHE SHAMCHHA:
Wi e 0,9=1—(1—085%—1¢1—0,3)%—2
z=0,1 =0,5%—1.p7%1=2 5 9,

rie 2 — poyOnnaouas GyUKUus, COOTBETCTRYIOULAR MOaHHOMY orpa-
HEUEH .
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[Ta prai METj ! CPESLENAETCH Ha rpaHiEtHOro WOTORH, KO Aaa
L=l BpH BTOM COOTRETCTEVHMIHE MOKAIATEIN CTelen npeuisanT
sHANCHEA AX.s B AV,

2w 0,1 =0,523.0 72,60, (3.2.23)

Ha (3.2.21) eneayer, yra I =121, a ua (3.2.22):
X, = 1,25:1,2] = IrE];
ﬂ:,u -_— 2,5'].21 “apﬂﬂr

3) Bunonusercs nepbudf ar HTepauny:
Ky we by 4 485 = 14 1,50 = 2,50
':-I: = ﬂ!‘ + .;'.'l_t.'=| —_ .2+ "Lm L] E.HE-

Moayeaercs wHcTsfh Halop X = (X7 &)= (2,5]; 5,09),

CocTapaamwTed apa koMmOuampopanbomx madopa (1.0; 5.02) n (2.51;
2.0},

4) Paceuurnpalorea no  dopuyie  [(3.2.19)  axavenus  yeaesoll
HVHRLMHN  ANA  GHCTOrD o KOMONHHPORAHULIX HaGoDos, [ODPHYEN W3
JABYX NOCASAHHX BebHpasTos MUENMANBHOE:

a) man uHcroro HaGopa ¥ == 0,8.2,51 4= 0,4.5,02 = 4,02

G} nna woMmOWRnponaniex waGopon!

— mepporo ¥ == 0,8 1-40,4:5,02 = 2,81;

— artoporo ¥, = 0,8.2,51 4-0,4.2,0 = 2,81; -

¥u = tmin {2,81; 2,81) =251,

OumennpaeTes ¥, — Vi v 4,02 — 2,81 = 1,21.

Pemeune Ha MepnoM  WAare, COOTBETCTRYMINES [AHNOH TOYNOCTH
8 puecpre MoTepk, Oepercs 3 suctoro Halopa W cocraBaser: X, = 2,51;
Xy = 5,02 wan npudaekedio &y w3 4o ow b,

OcyumecrsaneTcs BTopoll War aTepauin aHaaorntdso n. 3. [Noay-
geTen Ana YMeTex unabopa (L AT 0,77 u (3.40; 3,79}, H3 RKoTOpBIX
COCTABASIOTCH  weTRIpE  kKomOwnupomanumx: (L0: 6,77). (LB7; 5.02),
(251: 3.,79) n (3.40: 2.0).

5] PaccuuTHRAOTCA anadvenin ueiaepod dyHEOWH A0N8 DCeX THCTHIN
nsfopon DTOPOro mara W BEGHPASTCH MHHHMAALHAR DRANYHHS @8
Ha BTOPOM W MPEILAYULEM, NepBOM, lare:

— nepsu i natGop ¥y =0,8.1,87 4 0,4 6,77 = 4,20;
— oropoft walop yy = 0,8-3,404-0,4-3,79 = 4,24;
¥o = min (4,02; 4,20; 4,24) = 4,02,
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i

PaccunTRBAKTON aMaveitns encsoll GYIRIEE A8 Becx Kouiiin-
poRaHmLX Hadopon BTOPOro wara N BEOHPACTCA - MHHUMaAbHag €<
BEAHYTHA:

— nepowf nalop ¥e = 0.8 1,04-0,4+ 6,77 = 3,50

— gropoft Habop ¥y = 0,8+ 1,87 |- 0,4.5,02 = 3,51;

— tpernil wabop.ys = 0,8+2,51 4 0,4:3,79 = 3,03;

— yeteepTHil nadop ¥ = 0,8.3,40 4 0,4 2,0 = 3,5%;-

¥, = min (3,50; 3,51; 3,89; 3;52) — 3,50.

OnenpieTen ¥y e o 4,02 — 3,50 = 0,52,

Pemenne Wa BTOPOM |Uare, COOTEETCTOYIOISe AaHHOl TOWHOCTH
B ouerke foreph, OepeTcA M3 TOr0 WHCTOro HaGopa, JAH KoToporo ¥
MeMbIIE, H cocTapasmeT: & = 1,87; oy = 6,77 gap npaGanmenio 8y ~ =

.1'=J.-T.
B pocaeayilimy arax pasHocts Y, — My DPOLOAEACT yOnt-

sath, TMpu stosm seoBixomumo cacawth, STodnl REAHYHNa TpedyeMorc
HOPAAA CH NEPBOFS M BTOPOrO pPOJid HE MPCRBINANA BeANYHH [ W
By coorhercroeniio;, Ecan Mapag noaysatrten Oojce YKalaHHEX [(Ope-
ATAOH, CACAYCT OCTAHOBHTLCH NA Gr0 NPCIENhHMX  JHAUSINAX.

Ecal OrpaudsanThes TOMHOCTBIO B OlUedxke noreps &= 1Y% oT De-
auaund ¥ (s =0,04), 1o mas pewengs safisud norTpebyores ewe TP
mara. |

B. ¥Ycaooun npuMedcHus,

TToayucHHLI peayisTaT — ONTIMAJBHEA MJaH pacrpeaecnes
HIA Pa3HOPOAHMK VAAPHHIX CHI Mo DOBEKTY Yiapa aoJuken
GuTh Nepeseaen B LEJOYHCAeHNOe pellenne, AJA Wero coor-
BETCTRYIILIE IHAYCHHA Xij CAEAYET OKPYIIMTh B OGanaaiuyio

cTOPONY, .
R‘tu'mﬂ npHpamennfi DpUMEeRHM A5 pelleHns 3anay, B KO-

TOPLIX Heannennan uedesad (yHKURS B OCPAHEYMERHA MOTYT

OLiTL 060l CHpmMHOCTH, Jnmb Okl iyakins y Owia neyObl-
patoiell, a 2 — HeyGmpaiowell aubGo Hepoapactaoutel, Yacho
orpannuenii Momer OmTh B Goape uucaa nepeMeninixz, O0-
JACTH NAMEHENHA NepeMeHHbX JLOJIKHA JIEXaTh B 3a1AHHBIX
npepenax.

3.3. JHHAMHYECKOE NPOrPAMMHPOBAHHE

3.3.1. OGwue cCBegeHHA

Ilunamuueckoe nporpaMsmuposanie (NJaBRpoBANE) Cay-

WHT A4 BEOOpA HaRAYYLIEro TAAHA BHMOJHENHA MHOTOSTaM-
ubtx pefictenit. Jdas smHorostannsix AellcTBHE Xapaktepuo npo-
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Texanne Bo npemeni. Kpome HeficTBHIL, ecTECTBCHHO HOCAILHX
MHOTO3TANHBI XapakTep, HATPHMED, DEPCTEKTHBHOE MJAHHPO-
BaHpe, B pAge aagau nNpHGeraloT K HCKYCCTBEHHOMY pacuie-
HEHHIO HA 3Tanlbl, ¢ TeM YTo0L CAEJaTh BOSMOMHBIM NpHMe-
HEHHE METOAd AHHAMMUECKOTO TpOrpamMmipoBaniis.

B ofmem puie NocTaHORKA 3344yl AHHAMMYECKOrO Inpo-
FPAMMHPOBARHA CBOAHTCA K ClIeLYIOIeny.

Hmeerca nexoTopana ynpasaseMmas onepauna (neaexanpap-
Jeunoe aedcrsne), pacnagaiouancs (ecTecTnenno AR Hekye-
craeHHo) Ha m waros (stanop). Ha xampowm mare ocymecr-
BAACTCH PACHpLACaeHAEe H Nepepacnpefesenie ¢HIT H CPeACTB,
YVYACTBYIOULHX B ONEepanni, ¢ Ueabld YAVHUICHHA e peayah-
TATA B UENOM. JTH pacnpeiciedn B IHHAMHHCCKOM Nporpas-
MUDOBAHKH HAZLBAIOTCA prpasiesunsy onepayued n oboana-
vaored GyeBol w. ddderTHBHOCTE ONEpanny B UEJ0M OLLEHH-
BACTCA TEM #e NoKasaTenem, YTo H S(heKTHBHOCTR ee }'%]HE-
aenun — Wiu). IMpn srom sdupertusnocts ynpasienun W (n)
SABHCHT OT BCAN COBORYOHROCTH YNpapiaeHufi na KamIooM ware
onepam:

W=Wi(u)= W, g ...ty (3.3.1)

Yrpapaenne, npn KotopoMm nokazateab W oaocTteraer Mak-
CHMYME, Ha3BIBACTCH OATHMOADHOIM RDGEAEHIEM,

OnrimansHoe YipaBJACcHHE MHOMOMEroEbLIM [OPOINECCOM CO-
CTOHT H3 COBOKYIHOCTH OOTHMAJMBHLEX HIATOBLIX }’UPHDJIEEI]IFI:

= (U, g oes ). (3.3.2)

Jana4a JHHAMHYECKOro [porpAMMHPOBAHKA — ONpeNenHTh
ONTHMAALHOE YNpaBASHH® Ha KamaoMm ware i, (i=1, 2, .., m)
H TEM CaMBiM ONTHMAJLHOEB YNpasjende Bcell onepauued B
TIEIOM.

B GoisumimHcTBE NPAKTHHECKNK 38484 NpHHAMaeTcd, 470
nokaszateas spderTuBHOCTR onepaunn B uenom W npegcran-
afer coboi cymay sddekTusHOCTeR AchcTBHA Ha pcex sTa-
nax (warax) onepamum:

M
W= z oy, (3.3.3)
=]
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rig wi — sppexrnBHOCTL OAepannd wa -m ware. [lpn svom
B CAydae onTHMAJLHOTO YNpasBieHHs

iy

W =max > ay (3.3.4)

i=1

CylHocTh pemenna 3aa4 AHHAMHYCCKOTO HPOTPAMMHPORA-
HHA 3AKJOYACTCH B CACHVIOLLIEM:

— ONTHMHAAUHA NPOHIBOAHTCH  METONOM NOCACNOBATCAL-
HEIX NpHOAHIKEHHHE (WTepaumil) B JBa Kpyra; BHavane or no-
CAGAHEro lrara onepailiH K nepBoMy, 4 3arves, HaobDopor, oT
NepeOro K NocjAeHEMY,

~— fla [epBoM Kpyre, HAf OT [OCIelyoutiX mwaros K rpe-
AGAYILHM, HAXOAHTCR TAK HAZLBASMOE {rA08HOE ONTUMAALHOS
yipasaesie. YcnoBHoe oONTHMAaALHOE YOpasdexne anbHpaercHd
TaKHM, YTo0H BCe NpeILAVIHE WIArH O0ecHeuHsansy MawcH-
MANLHYI0 SOQeKTHBHOCTLE nocheayiouero wmara, Muasmu cao-
BAMH, Ha KamKI0M Ware HUeTCs TAKOe YOpasienne, KoTopoe
00eCHCYHBAET ONTHMAMBHOE [pOAOMKENNE onepauuy. IToT
OpHUIHD BLIDOpA  YOpasdelHs HalbBAETCH HPUHLUNOMN ORTi-
MOABHOCTU, ;

— T2k npojonmaercs Ao nepporo wara. Ho nockoabxy
NepBLiil War He {MeeT MPeAbAYIlero, TO NOAYYEHHOE AJf 1HEero
YCAOBHOS ONTHMAALHOE YOPABJACHHC TEpAET CBOA YCAOBHLIA
XapakTep H CTAHOBHTCH NPOCTO ONTHMAABHLIM YOpasjaciHen,
KOTOpOE MElL HILEM;

— BTOpOH KpYr ONTHMH3IANHH HAYHNHAETCHA C NEepBOFO Iara,
LA KOTOPOTO ONTHMAJARHOE yhnpasaenne masectio, HMues nam
BCEX WIATOB NOCJAE HEero YCJOBHBE ONTHMAaJBlE YIpaB/icHHA,
ME TeM caMbiM 2HAEM, uTO NeolXoAMMO LeJaTh HA KaMI0M
NocACAYIONEM Ware. JTo AAeT HAM BO3IMOMHOCTh NOCAel0Ra-
TCALHO TNEPEXOANTE OT YCAOBHHIX K ONTHMAaAbHEM YyOpapje-
HHAM I Boex nocaelVIONiMy waros, uro ofecneudBaeT onTH-
Ma/JAbHOCTE OTICPALLHH B LEIOM,

3.3.2. 3apaua oNTHMAJLHON 3ArPYIKH TPAHCOOPTHOrO CpeacTea

A, NocTaHoRKka 3apaum.

HMmeercr m THOOB paziiyHEIX TPY30B, KOTOpRMH Reolxo-
AHMO ZATPY3ATH TPAHCHOPTHOE CcpeAcTBo (Kopabds, camoer,
aproMoOnas) TakHm oOpaszom, UTOOLI L}ﬁllj.l,ﬂil UEHHOCTh TpYy3a
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Guiaa makcuMmasabioi, Llennocts rpysa seasercs yHKUuued ot
rPY30M0ALEMHOCTH TPAHCIOPTHOrO CpeicTRa:

W = f(G). (3.3.5)

[A3pecTHn Maccw rpy3os i-ro THOA B¢ H HX CTONMOCTH (i
HeobGxoaumo 3arpysHTh TPAHCTIOPTHOE CPEACTBO TaKHM o0f-
pazoM, WToOL o0ULAS HEHHOCTH rpy3a OBJIE MaKCHMaJALHON:

m
:'_'1
i=1

FAe X - YHCAO TIPEAMETOR rpyvaa {-ro THOA, JarpymdaeMux B
'[PEHCHGPTH{]E I.ZPE.-_'[.C'FH'D', X¢ BRICTYNAET 3jeCbk B Kate-
CTBE ynpasJenns (u;=x;).
{}[‘PEHH"-IHBEI‘JH.I,HMH YCAOBHAMH FABJAIITCH:

> ap <G (3.3.7)
f=1
1
S (3.3.8)

ITepnoe ycaosue Tpebyer, 4rofW ofillas Macca rpyaa He
MpEBEINANE TPYSONOALEMAOCTH TPANCHOPTHOrO Cpedctea, a
BT[I].'I[]L‘"—‘ITDﬁbl I1]!I'E'..'I,HE'TH. COCTaBAAKINRE TpPY3 [JEEJIH‘IHHH.
THIOB, OblAH HEAEAHMH.

Mpumep 3.3.1. Camozer rpyaonoibsemioctie & =83 ycnoRHEIX
BEZHANIE TpVia OpeLnoiaraeTed Iarpyanth HeThpbMA THRAMH Ipyaa
(i =4), Macca B CTOMMOCTE Fpy3a 410 THOA B YCHOBHRX ELHHHNAX
agnpie Tafn, 3.3.1.

HeolixoAuMo 3arpyanTs caMmoaetr TakuMm obpasos, STofim  ofmas
HeHHOCTh pyaa Guaa MakCima hHOH,

Pemenwe B aginom npHMepe HET SCTECTBENHOTO paaledcHH
onopallHy arpyakd ®Ha mare. Tawoe pajfeqaenHe B HMTEpeCcax pe-
IeHHA 3ajayH umeAccoofpasno BREECTH MCOKYCCTDEeHHO, NOPHHEMan 3a
Wwari 3arpyaKky CAMOJETa nNpefMerasi pasaduydwx  THnos, Taxkux
waros OYZET wHeThipe.

Ha neppos Kpyre onTHMH3IZUME HSYHHIAETCA ¢ YETBEEPTOrO THOE
rpysa — yerBeprore iara. [lpy  5ToM  OPHAHEMRETCE, STD  caMoner
FACPYAMANT TOAbKD NPEAMETAME deTBEpTOrO THRa. B 5THX yeapsuax
MAKCHMAAEHASN WEHHOCTE PYan Ha YETECPTOM mare Wy paplia

wy = [y (G) = max (X d (3.3.9)
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TaGanmga 3.81

Macca n CcTONMOCTHL rpysa i-ro Tuna
(B YCAOBHBIX eJHHHILax)

1 T rpyan,
Moxasarear, yeaon- un rpyaa,
HblE eAHHNLE
1 o q p
1 10 16 22 24

PN YCAOBHAX, BMTEKAOWHX 3 (3.3.7) w (338 Xp <O o0 K=

HELE S8 Rl RS R ]

Hy nepooro yoaosnil caeayer, 4To

O a3
o Dy o7 HhdriS
L ": Fl. i i "'= 2"' » '*r-i. "EJ"E.

H3 aroporo yeaomust cHeiyer, HTO X; MOMCT CMTH TOJALKO WLEAbIM.
HHCAOM, MOSTOMY B KavecTBe X, Oepercd  Oedsn HacTh Noaydenuofd
apodu: X, = | Oip, | =E:L-Iri|=:i. \

~ JTO W BCThH  YOMIOBHOE ONTHMAALUOE YIPABIEHME Ha [ocAediies,
HOTRCPTOM ILUATE iy == &, =3

MakcnManbian UCHHOCTE TpY3sa npw Takoll aarpyike po dopuyae
(1.3.9) Gymer pania Wy = f, {G) = max {3-06} — 288. 4

NepexoAnM K NpenbliayuleMy, TPeTheMy Mmary, Ua KOTOPOM  CaMos-
ACT JArpYAaeTCA KPOME NpPeaMEeTon TeTHEpPTOre THONA TAKME H Oped-
METAMN TPeTRErD THnma. Basm Ha STOM Ware Xy NPCAMUTOB TPETLEFD
THIA, Mbl TEM CAMBIM YCTAHARAHDAEM, UTD KOJAUSECTEO NPCIMCTDR |
YETREPTOMD THNA Mo Maace He MmMoeT OGwTh Oodee (G — Xypy). Mag-
CHMaAbHaR UeHHOCTL SToro rpyaa pasta fo (0 — ay0,).

MagcoMaTEHAN e UEHMNOCTh FPY3S. COSTORLLERD 3 NpeaMEeroR.
HEeTEEPTOrD ' TPETHETO THTIOB. OKPYTANTER no gopMmyns, Baivesandefi’
H3 (3.3.6), c orpamnwenwsMn tHna (3.7} w (3.3.8): i

Jo(G) = max {Xyey 4 i (G — X3py)) (3.3.10))

|

npn
G ;
0« x5 < 2.1y
: | = (3.3.11)
¥
Pacwer nmo Qopuyne (3.3.10) npowaBonwTca caedyioiins  alpa-

aoM, Mo orpasnsteinn (3.3.11) chexyer, 910 0 < X, < 83722, i
JT0 03HANACT, HTO Xx MOWET NPHHNMATE AHASEHRE He Ooabtme 3t 0
X3=0, 1, 2, 5. Jlnm Kamioro M3 STHX 3HaMenull swsHchsercd pedj-
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Wima, croamas w  purypupx  crkofkax  dopuyad (3.3.10); nprucM

fa (€3) paccamsusaerca no Qopmyie (3,3.9):

Xy (X, B5- fi (83 = -E',TE’}}

0 {08547, (83—0:22)} = {04/, (83)) _-.[n+] %l?ﬁ'm{ﬂ-{-%}:?ﬂﬁ:

1 {16547088 — 1-22)) = {B5pA(an) ) = {85

i

2 {28547 53-222) ) = {17040 89)} = { 170+ I;E:l%] {170 406} =206;

% | o) {88192} =217;

v il - :
3 (3.B34/(83=3:22)} em {205HA( 1T)) = {2554 l 5 tgﬁ} = {255-40)=255,

SaTes PACCHHTHDAETCA MaKcHMadbHan K3 NoayYeHHpx | BEAHYHH,

Fa1G) = max (288; 277; 266; 255) == Z88.

CooThercrayioiiee Toll nanGosstiell (EHHOCTH KOJWWGCTAG pyid
Xy=0 1 OGYACT YCAOHHEIM ORTHMANLHLM YODARACHUEM HA TPEThEM

uare: My =Xy =10

HDanee npnepexolis K npelEYIEEMY. BTopOMY ATy Sarﬂ?}iﬂi‘!
NPeAMETON BTOPOro THOA W AAN Hero anadordiibis [yTeM HAXCAHM:
Js (1) =288 1 cooTBeTCTRYIOMEE Iy = Xy =0,

Touno Tak e Aag nepeoro iwmara fi () =308 n 4 =& = I,
Dy nepnorn Wara yCAoEHOE ONTHMATLNOE YOpanaenie nnnuu?e-
Melln HBAACTCH ONTHMAALMLN YOpaBiesuem i, T. e. ty =i = 1.

Madce HatHnaeTes wropoil ®PYr ONTHMHIaLNH OF Nepnoro wara
g nochegdesy, IockoabXyY HaM  H3IDECTIO, HTO onaTHMaALHOE YOopab-
Ackue ta NepROM WaTe TpoOyer oauoil eAMHHLM pYaa MEpBOrD THNA,
B AaabHefies PACIPCAGHSETeR THLKO To, 49T0 OCTARTCA HAa OCTadAb:
nLe TPW THOA TpYsa, a Haendo: O =& — .U soe Tib CANNHRLILL.

[Ipopssorn pACHeTH, OHAJOTHYIME TeM, KoTopslo ﬁmngmh:{n;c:{
Ma MCPOOM KPYIe, NOCAGHOBATEALHO NOAYYAEM ONTHM3ALHbE YN

NEHNA LA BTOPOro, TPETLETO H  HETBEPTOro MIAroRn; ﬂguﬂ: g =0
*

1 4-—3.
OnTiMantioe YapaBacHie ofecneuHiae? CABLYIOULYIO MARCHMAIL-

' BHAOCTH TPYaa, paccuuTmnaesmyi no Qopuyne (3.3.0),
l'l.r.}l?:, ﬂlg'mjlr'i]]-gﬂ of= 0 « 50 -|]— - B4 Pj—ﬂ o O == 308 pAHKNIL.

. Ycnoeua npHMEHEHHH. -

B paccMmoTpenioM HpHMEpe ONTHWH3AUMA Moraa OuTb ocy-
mecTBIeNA HAUMHAR ¢ moGoro Tuna npeaMeros. TlpHHATLIA
NOPSAOK COOTBETCTBYET 0GIMell HAee AMHAMIHUECKOrO nporpam-
MIpPOB&HHS,
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d.3.3. 3anawa pacnpefeseHust OrHEBWIX CPENCTE N0 OABEKTAM
€ UEIBI0 HAHECEHHH MAKCHMAABHOIO MATEPHAIBHOrO yuiepbHa

A. MocTanoska aapaun,

Hueetca m ordessix cpegers, koropue CHocoGHE HANECTH
yiap no n ueasM. Hapectnwm marepmadisnmiii yulepS npu 1o-
pamenuy I-it vean moOuM cpeactroM Ay a Takxe BEPOAT-
HOCTH nopasedns (- LeJn onpeleleHneiM KOTHYECTBOM Orie-
BLIX CPEACTB py:

pir = 1 —exp (— a;x), (3.3.12)

rae gy — KosdhuilHeHT, XapakTepHIyIOUWMA OrHEBOE CPEnCTEO.
HeoOxogumo pacnpesednts OrHeBbie cpeicTBd No O6BEK-

TaM (uendAm) Takhnm ofipasom, 4To0b HAHOCHMLIA MaTepHaib-

HBIA yuleph GuI MaKCHMaJbHBIM, -

Mpumep 3,32 Ilare paker (M =5) wancaeHsr Wa werwmpe ofBeKTa
(r =4), Mateprancuufl ywepl npx nopamennn £ - neanw Moboft
;I;:ag::;u:n H KOShPHUHEHTH, XaPaKTEPHIVIOUIHE PAKETH, COOTHETCTBEHHG
anEL; X
Homepa uenef

LA (T
Ay 6, M4 12 2
d: 0101 0,1 0.1

HeoGxomnmo onpeaeants HOMIMESTHO paker, BHAYIIemIMX 1o
a0l B3 uedell, AP KOTOPOM OfeCNeUNBAETCH WAHCCEHHE MIKOH-
MaALHOro MaTEpuankLiors yuiepia,

Pemenie B naunom npumepe, Tak e Kak M B 0pelsayileM,
HET BCTECTHEHHOIO PpASAENENHA omepalnn na 5Tankl, Takoe pasie-
ASHHE B MHTEPSCAX PEWECHHA 3a494H BOOAWTCH MCKYCCTHERNIOD, MpH-
HEM OPHHHMBETCH 38 Ward NOCACLORATeALMOE DACHDEABACHNE DAKET
mo uweans. Taksx waros OyAeT weThpe,

Ha nepmom gpyre HaXOAWTCH YeJoBHOE ORTHMAALIOS YNpanje-
HHE — ROAHYCCTRO DAKET, DHACAAEMMX HA KAMAYIO oAb, HavdHak C
mocacaned,

Ha nepsoM mare oboalauid X KOARUECTRO Paker, Hanpasigesux
Ha NOCAGAHIOW leat (CHeT Warom BEgeTcd ¢ wkollua),

ITp sTOM SPHEKTHEROCTE (MATEMOTHUYCCKOE OMHIANNE viepa)
Ha nocasAMes mare OyLeT pabua

wye fy (X)) = "l"-F.!"‘" [1 —exp{—a,& )] =2[1 —exp (=0,1.r,)]. {3.'3_13}

JHayene X; HAM HONARECTHD, TaK KAK STO TO KoAHYectho pa-

KET, KOTOPOE OCTaNlOCh OT ¥VCHOBHOTO DNTHMAALHOMO YHApaghenHs na

npeLnociennes (BTOPOM C KOHIA) Inare.

MepeGepes BoE BOIMOMHLIE JIHOMEGNHS % H AAR Kamaoro W3 HHx
npodaneges pacvder S (x) no qmpuynm::i,&.ta}.

Kar BHAHO M) YCOOBME 38Ja%H, X, MOMET NPHUHMATL AHAYCHHA:
0, 1, 2 3. 4 5 [HOra stux suavéuwil o npomamedeM  pacder
{Taba. 3.3.2).
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Tadanna 332

BO3MOMHEIE 3HAYEHHA Xy
H spheKTHBHOCTH f; (1)

Xy Ji(x.)
0 L]

I 0,190
2 0,363
4 0,518
1 0,659
5§ 0,787

Ha aropod ware (¢ Konpma) BeifesseTes Xp; pDaKer Ha rpea-
HOCAENIOI  Ueak, A COOTRETCTAYIOWAR »pdekTHRHOCTE Ha 3TOM HIare
loadkia YyunThpaTth MOMHMO  YuepOa oFf BYOPOro IUAra Takme M
yuiepf B peayabTaTe YCAGHHOTD ONTHMAALUOrG YOpPaBJAeHHE Ha Mep-
noM (¢ wowma) wmare;

wy = Ap_y {1 = exp = dp_y (£ — £1)]). (3.3.14)

Maxcnmaaeumfl yuwept, noayvaemuft sa fApa Wwara, HOXODAHTCA
o gopayne, auatorinuaef (3.3 10):

ol Xy) = max |As {1 — exp [— @y ( Xs — X))+
+ Al — exp (— a6 )1 ; (3.3.16)

npn 0 <€ X, < X,

IMockonbKY Xp— YHCAO PaKeT, npeflasfadcHHLIX AR nopaxenHs
kak opcanocacadedy, Tak W nocaeanel uenn, To X 2 X, Hexons na
STOTD JenaldTcd npeinoacHelds o Dofx BOaMOMHMX  IHEMCHHAX
g Ngemdhy |, 8,3, 4, §) B AAR KamAOro H3 HHX paccyHThiBaeTcH 5d-
perTHBNOCTE (Tala, 3.3.4),

OnHoBpeMeio HaXOOHTCH H SHa4YcHHe &) (YoaonHoe OUTHMaALHOS
ynpabpaenue), npe kKoropoM S (xz) pocrHraer smakcumysa. [Mockoabxy
DHO  3aBHCHT OT Xy, o0o3Hgunm era x(x:) B O TaKME npHBeaeM B
Tada, 3.3.3.
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TaGanuwa 438

Boamomnbie 3naueHns ,, MAKCHMAIbHbLIE
athheHTHBHOCTH H COOTBETCTBYHOHINE
HM 3Havenus x ()

oy T X)) &y )
i I i
I 1,150 1]
J 2 2,175 ]
a 3,108 0
4 3054 il
I 4,722 i

Hance anaAcPHYHBIM NYTEM AJf BCeX  BOIMOMILIX adavennl Xj
pgHCeAAKNTeA S (X)) H Xy (yy) — Tatn, 3.3.4. :

Tabauwna 334

BosMOMHBIE 3HAYEHHS .y, MAKCHMAILHEIE
2(hheKTHBHOCTH H COOTBETCTBYIOILHE
HM 3HaqYenus x: (a3)

Ay 2 (1) Xg (3)
i 0 0
1 1,330 1]
P 254 0
: 3,508 2
1 4,680 2
& 0,804 2

ANGJAOTHYNEIM MYTEM PACCHHTHBACTCH N YCAOBHOE ONTHMAARNG
ynpasaciie Ha WeTBCpTOM (C Kouua) ware. Ho NOCKoILKY Ha 37O
Ware MEl NOTOMWAN K MCXOAHOMY (HAYAALMOMY) 3MAMGHHED KOJNYE:
CTBA PAKET, NPCOHAsHAMEHMLY BAN Beex neaed, — m=35, To neny
qu':rm X n&tpmme*r:ﬂ TOALKO ANA. X = 0. Kak nokaswsser pacuer
Ll A=) =,

Haunnaetes nropofl Kpyr onvuumsaugur B ofpatiom nopagxe, of
SeTOEPTOrS Kute X nepeomy. TlockoabKY BHaYajde ¥ HAC BJAR BCEX
ueael usmeercs § paker, a Mocae BRAGACHHA PAKET LA OANY H3 Les
A€l B COOTHETCTEHH € YCAOBHHM ONTHMaJNBNBIM YOPADJACHHCM HA BCE
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NCTAABIME AOMMHO  OCTATHLCH Xaly )=2 pauﬂe‘rhr. O OOTHMaALHOR
ynpasaende Ha yerpeproym (¢ KoWua) ware Hluru-,ﬁ—ﬂ-'ﬁ PAKeTH,

Onramanbioe yopabJeHHe ma Tperkes (o KoMla) ,(mare A0%HO
GMTL TaKHM, STOGM TPH pacnpefescuny ocTasuuxcn 6 — 2=3 paner
BUAEPHHBRACA TPHUILIN OOTUMA/NBHOCTH, Kak Mm y#e sHaeM, npd

WM .f‘ -.r_.[_r,}::.*.

Kak noxkassibacT auaaus vafauyg 3.34, 333 1 3352 yeaobnoro
DOTHMaALIOTG YOpasIcHiA?

— mpi Xy =2, Xy (£) =0

—nph Xy =0, X (X)) =0,

. + &
CaelopaTeawio, X = .L"L e 0.
=

L]
MTak, ONTHMAABHEIM UeaepacnpenenchWem Oymer: © = 3 paxe-

- E W
T, 4 = 2 paxeTwi, it = 0 paxer, 4 =0 paker,
E

O&muft yuiepf npu arod Gyaer:

W o 16 (1 = e=013) £ 14 (1 — e=01'2) 4 12.0 4 2.0 = 6,68,

B. ¥choepus npuMcHEHHA.

B aannoil 3ajaue pacnpene’enne oTHeBEIX cpefcts No ofn-
exTaM MPOHIBOANTCA MO KPHTEPHIO MAKCHMaAbHOTO MaTepHalb-
goro ymwepGa. [Ipi neoOXOMHMOCTH PelNTh aHaf0rHuRYylo 3d-
Aauy [0 KPHTEPHI0 MaKCHMYMa MaTEMATHYECKOTO OMHAANHA
wicda TOPAMKEHIEX Leaell — ¢M. 3apavy B pasaene 3.1.6.

3.3.4. 3anaua pacnpenenednn GOeBbIX CPEACTE MemMAY
NORPAIAEACHHAMH B MHOrostanusix Ooessix aefcTBHAX

A. MocTanoska 3afaun,
Mmeerca onpepenesioe
KOTOpEIE pacTpefesioTca

KOAHYecTR) OoeBhiX CPeACTE . Ao,
ATA  Befenns GoeEuix  AedcTaui
MeskAY  ABYMA  DOCBHMH NOAPAILSICHUAME JOASMH Yo H
ry—yg. Kampoe OoeBoe CpelcTBO HEIETHMO, T. & Xp=
=0, 1, 2, 3, i Xo—tho=0, 1, 2, 3, ... Eoepre JefCTBHA Be-
AVTCA B HECKOABKO sTamoB— 7. Ha Kaxaom srane noipas-
nenennst nmeor spderkTHBHOCTH, NPONOPLUHOHA/bHbE bl ACIRH-
LM GOEBHM CpPEACTBAM: Tepnoe noapasieiente spokTig:
octe @({xg); Bropoe— ft (X0 — l).
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[Mocne mepporo srana Goemrwx peifctsnft (mara penenis

saflasn) cymmaphas s@QeKTHBHOCT CpeAcTE 0OOHX logpaa=
IencHuil pasra

wy = fy (X Yo) = & {yo) + & (%, — ¥a): [3-3-]E
Mo oxomuwanun Kamaore stana Goeswx AeficTBUll KOMHUes
CTBO OOEBMX CPEACTE NEPBOr0 NOAPAIACTCHNA YMEHLILAETCH
A0 BerHYHER & (0 < a<l);  BrOpOro — 10 BeauudwHbL
b{xe—up), nparaem 0 < b<l. 3nech a u & — KOst esTa
NOKA3LBAIOWLNE, KaKan [oa% BOEBHX ODAICTE COXPAHACTCH
0 OKOHYAWHH KamA0ro sTana, |
K mavany kamaoro Clefyioulero 3rana ocrasmmecs Goes

, BHE CPeICTBA NEPepacnpelefsioTed MeKIY TOLPATIETCHHTMIH,
Koawiectno Goeswix cpexcts, octasumixcs K mavajy sTopord
srana Ooeswx gefictanil, panno !

Xy = ayy -+ b (X9 — y,)

(3.3.17)
HAN HHAYE:
X1 = Yo + (X3 — ¥}

roe 0 < yy < &4,

o oronuaunn mroporo srana Goeswx neficTeni
HAA S(PeRTHBHOCTL CpeActs OGOHX NOApasfeaeHHil paBHa

o3 = g (y1) + A (X — y1), (3.3.18)

a obwas speKTHBHOCTE 33 ABa 3Tana GOeBHLIX MERCTBHI:
Ja (o Yoo Y1) = g (¥a) + (g —yo) + g (y1) +

+ fe (X — ¥4, - (3.3.19)8

Ananorsuno obuan SPPEKTHBHOCT ANA A 3TAN0E GOEBMX.
aeficreuii panna

In (%0 Yor Y1r oo vy Yp—t}) =& Vo) + Al —yo) + ...+
+ g{.'l";;..d 1 & {-rﬂ_;[ e _‘j-"ﬂ_,|J4 {3.312'5}}

CyMMap-

Heobxoanyo pacnpefeants Goesule cpeicTaa MEX(IY Nom-
PasieseNHAM HA KamIOM STane TakuM oGpazoM, TOOH 0f-
wan spHeRTHBHOCTL GoeBHX AeficTBRA Owuja MaKciMaabnof, -

Mpumep 3.3.3. Cemb cawmnnn Ooeamx cpeacTs

(¥=7}) pacnpeae-
AAKNTCE MCHAY OBYMA NOAPA3ACHERHAMH.

epROMY  NOApasseacHiHg.
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BLACNACTCHA K. 4 BTOPOMY X —§ eXhuMy cpeacts,  bBoeokie oeflcTpHAa
BeLyTen 0 Tpn sTtana (F =3). Ha wasnom W3 sTHx stanon sdupextun-
WOETE  HENOALIOBAMHA CPCACTD  MepBOro  OCAPAIACACHNA COCTARINET
FiN=04 5 a SPpeRTHBHOCTR  HENONEIDEAHKA CPEACTR BTOPOrD
Mipasneneann i (xr — y)=x — y. BeaelcTnne NOTEph Ha  Ka@aom
arane Goenwx Aeficranit KoawuecTRO CpPefcTA MENBOro RoApasfiensHNn
Yuenwimaeren Ao 0.6y, a KoANMecTRD CpPeACTs RBTOPOTD NoApazacs
fenna — o 08— ). K navany odepcaMol'o STana  CPeACTRa me-
I_-Iu-uuclme,u.u.mmmﬂ_ HeobxoSinso naftfin ofTHMaiLNoe  pacnpegenenns
OURHE CPEICTE Ha KaMIOM STane onepaumm @ obwyn ee sbibex.
YR OCT b,

Pemenwnwe B naunoll 3afgaye cYULECTHYET ECTECTEEHHOE paz-
fAeacHITE OMCPALMH HA [Mard — sTanel Goeewix AcficTonmM, Takkx Waron
1. :

Ha nepeoM Kpyre pacdeTon HAXOAHTCR YCAOBHOE ONTHMAALHOS
yupanaenne. Ha neprom ware (¢ wosua) no gopayne (3.3.13) onpe-
peaneren SQexTHBNOCTL @) AAA RCEX BOIMOMHAEIX 3navenHil x o7

0 o Xe=T7 npu J <.y PesynseraTe pacueTodl AdHel B TaGa., 335
(G-It eronbeu).

Jdanee A% Kamioro X Onpegensiored MagkciMalbHO: 3HavcHNHe
By @ TARME TC 3HAYEHHA §f, OPH ROTORLEX STOT MAKCHMYM NOoOAYy-
aerod, MagkcHMarhibale adpYedHita o) 5 rata. 3.3.0 SaETOSMeNnl B np-
Muie CKOGEN W DROINCANE B oTAeaniyio vabn, 3.3.6 (3-f croadeu),

B tofl ®e vabfanie sLnHcaHpl cooTReTeThYIOUiMe suauemta x (1-6
gronGe) 1 gy (2-f 'cronbew).

Ha nmropom mare (¢ wodda) no dopmyne (3.3.17) npoxasoinvtes
pacteT GOERMX CPEACTD, OCTABMMXCH K Havaay SToro mara, (n) w
pocuTet o Taba. 335 (6-f croafeu). 3arvem 0O NOAYYeHHKWM  3Ha-
BrHEEM &) ¢ moMolslo Tada, 336 nyreM HHTepNORAUHE no X pac-
CINTHBAITCA  COOTDOTCTBYIOUINE  3uatiends Sfi-(¥) #  DHOCATCH B
tada. 335 (7-A croaden).

Hadee paccauTeisaercs obwaa sddexrTnsuocrs Goesux Aeiictanf
Bo Abg HepBUIX Wara:

wy = w; -7 (%), (3.8.21)

PeayasTaThl pacvyeron tw; noMeutawTces B8 Tada, 3.3.5 (8- cron-
fen), MakcHMaldbHele SHATEHMR W @ Taba 335 sagmoueds] o [OpA-
Mite  CHOOKEM 0 BEINMNCAHBL -BMECTE ¢ COOTREYCTHYRIULEMH  aHaude-
s Gy 8 radn, 336 (3-8 1 5-ft cTonbuw).

Ha Tpetbhes mware (c xohla) awasordyHbiM. o0pasoMm pacCHBTHIBE-

pren Xg, SalX), wy = o, 4 fy (X

nﬂﬂi{ﬂﬂhﬁ'ﬁ' JUH SToro duara E}'H.I.E':TETI'.':T BIHACTEEHHOE 3IWA9eHIe
J:'--'.'l.'-_.—'ur, TO pacyer OpOHIDOAHTCH TONLKO A8 cayJon .'I:I'-"?I
[tata, 3.3.7),

Hz amannza tabanibkl B8HAHO, MTO YCJI0BHOS ORNTHMaAbLHOE YHpanb-
AeHie HA TpeTheM [Dare, COOTBETCTBYIOULEM MaxcHMaabholl sdbexTin-
Moot (B npasmwmx ckofgax). =7, 310 OAHOBPEMEHHO H ONTHMANLHOE
YIPARACHHD Ha AAHHOM WIaTe, T, & R¥=g*=J,

[Mepexoaus KO BTOROMY KPYTY ONTHMASAUHH — B oOpaTHOM
pAKe.

na-

T
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Tatanna 3.3.6

JlanHble pacueTos w, Jlanubie pacueToB mMax ©w; H COOTBETCTBYIOUHE HM ¥y

X |¥y<x| g |hix=—0 P Xy fi(x) X Y, mAx oy ¥a MAL vy
2 ':I] g-i ? [0 o < 2 0 2,0 0 2,0
2 16 9 i = £ 3 7. ) 3.5 0 6.1
; 1.6 - é g Efg % lg,%
it I .
y o 3 3,0 | 27 3,1 16,11 6 § Ldest i 19,7
el D4 : 2.4 | 24 %8 8018 7 7 19,6 i 28,1
3 3,6 0 13,6] | I8 70 o
DL e e R il bl
1 a i e
£ 2 | 1 2 gig 30 i 7
3.6 : 27 3.1 7.7 '
4 L 0 16.4] 24 2.6 0.0 ¥ I | 2 3 4 & G T
bl B | on g
: 4, 4, 7l 11,5 Ll s | 7 are | 60 | M2 | 12,7 | 113 ) 10,1
5 E 13’5' % E'E ?i'g 55 st "oy | 288 | 26,0 | 4.5 | 236 | 23,6 | .7 25,7 | 129,7]
1 64 l 7.4 | 843 4.4 1'1}3 ]
o 10,0 0 [, 0] 3,0 3,0 [13.6] Weak, fia fnepusfl stan Goepwx aeficTenil mepnoMy NoapasRencHigD
0 0 4 a.0 54 J CACLVET WMARNNTL BCE 7 eannnil GOERMX CPLACTS, HA sropoft — 0
1 0,4 1 54 51 1,8 1,7.3 PRI M Ha TperRi — A8 enmAuinu. 310 0ofeCHetNT MaKCHMATBNYIO
2 |:|5 4 5'5 48 '3'3 lz-gr gibberTiBNOETE Ootpmx deflcTinl B neaoM, podkyd B COUTHETCTENN
G i d,0 3 6.6 4.5 8.2 }4'3 ¢ Gopmynolt (3.3.20): Webd: T2 (T—-T)404-004(4,2—=0)4
5 :?:33 i! 0o 33 4 13?:5 0,483,804 (3,8 —3,8)= 19,6+ 424+ 5.8 = 206,
H [] ] 1. :1
i 14,4 0 14;4] |+ 36 5.3 [197] b. ¥cnopis npuUMEHEHHS,
a 0 7 7,0 6,3 15,4 29 4 Tloayueniibil peayasTaT — ONTHMAILHBI Naad pacnpeaeie-
‘l? tlr,q E 6,4 6,0 14,4 '8 Wi GOEBHIX CpeaeTs no stanaM Goemwx jxeficrami. On n1on-
7 3 E.E . g.g ﬂ ﬁ.é }g.i wen OHTL nepesglied B LLEJEIIH;I.{:.HE',:I-IH{?E pelenie, AAR 4ero
i ¥ k ¥ i
2 o 2 13.}5 ol 10,4 108 COOTROTCTRYIONINE SHAYEHNA ); OAGLYeT ONPYFAHTE B Gal-
6 | 144 1 54 | A4S % o | KARITID CTOPORY. .
7 19,6 0 119, 6] 4,2 7.l 126,71
y 9.9.5. 3agava pacnpefedicHus HeoAHOpPoAHLIX Goesux CPECTE

L |
MockonLky B Hauane MMEETeS Xy=7 0 ORTUMAJRNOE YNpAEJSHIE o oGberTam (ueanm)

Ha mepnod ware (¢ Havasa) ¥y =17, 70 B coormercremm © TaGa, 3.3
a=42 [lo stoMy anayeHnwo X, B 7a0a, 3.9.6 HAXOAMM ONTHMANLHOE
¥npaBieHde Ha BTOPOM wWare Yo = 0, Auatormudsis myTem nnpt,]f,."'
NREM Lig=3.8, [

A. MocTranoBka 3a044H,
Mucerca m rpynn padgopoindx GOSBHIX CPEACTB, KOTOPBIE

NOKHLL CTPEAATL Mo /A4 UeasAM, Kamazas rpynia cpeicTs co-
crour Wz N eanupu, Lleas xapagtepHusyoTes KospduunenTamMy
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BAMHOCTH (OMACHOCTH) p; o yAssuMocts wy, [log YHIRHS
MOCTHI) UM NOHHMAETCH BEPOATHOCThL €¢ [OPAKEeHHS, |

HeoGxopumo pacnpepennth Goemmle cpeicTda 1o ofbeKs
TaM TaKAM obpasoM, wrolbl MaTeMaTHYeCKOe OMHAAHNE uUlcia
NOPAKEHHBX Heaell GhiI0 MAaKCHMAIbHBIM, i

Hanmian sanava u npumep 3.34 HOAHOCTBIO COBNAAAIOT o
aafnaveit W NMPHMEPOM, PACCMOTPEHHHME B pazneie 3.2.3. Vias
JatiHas dafaia H npHMep OuLIN pellensl ¢ NpHMEHeHHeM Ma-
TEMATHYECKOID annapara HeJHHEAHOTO nporpaMMHpORa s,
KOTOPHITI MPHBOAHT K TOMHOMY pesy;bTaty, OHAKO 1pebyer
CAOMHEX H TPYADEMKEHX BHMHC/AeHHl. B mTaunmom ciysae Bys
AET PACCMOTPENO pelleHHe TAKOH Ae 3ajault I ONpUMEpa Mes
TOAOM AHHAMHMECKOTO NPOrPAMMHPOBANHA, KOTOpOe NPHBOAHT

K NPHOAHAEHHOMY Pe3YAbTATY, HO 34TO 3HAYMTEILHO npoLle
H MeHee TPYAOEMEKO.

Npusep 3.3.4. HOse rpynns pasiopoXinsx GOeBRKY “cpeacTh {m-.-.'.i
Halleselpl Ha TP offbexta —A =3). B neprofl rpynne 6 eapnnm
cpescrs (N =G), so wropolt 10 einmng (VMg =|0),  Kosdduunenrst
ONACHOCTH  Uedell COOTHETCTYBEHHO panmLl pPo=03, pw=0,2, py=05
Yasnumoctn  ueaedt  ofenx  rpynn ["“I'] AHANOrHYAM  3AKAHHEM
: J
raGa, 3.2.2,

HeoGxoanMmo pacnpeaednts Gocsmé cpeacTns
obpazoM, STodu MATEMATHYCCKOE OMHLEHHE YHCMA
Aefl ¢ yueToM WX BAMHOCTH OLIAO MAKCHMAABMLIA,

Pewenne Pacuerw, cootoetersyoutie ofuiell cxeme gunamps

HECKOTO TPOrpaMMHpOBaHuA, YAOOHG ODHINOANATL B MATPHMHOH QopME
R TAKON NOCASAOBATEALNOCTH: i

1) Coctanarerca satpiga W = |||4:-:|If -

2) BneMenta croaluon  MaTpHILE l\e’ YMOOMKAOTEA A COOTROTS
CTRYRIHE JNAYCHIA Fj' PEIVARTATE MOAYUALTCH HEXOLITAN MATs
PHUa ZOH PacueToB: /

NG UENAM  TaKHM
NOPAREHHLIE  [es

RO = [ ] =011
3} B nexomiaft sartphie RtO) (8 Aadbkellinesm B MaTpnue .'.?f“!'

rac k— Hosmep wara) OTvHICKHEACTCH MaKCHMAABNMA S1oMent r}.‘}‘: 5
d o

4) Ha ji-10 deas HaanawaeTes ofno cpeicTro w3 & - rpynnul, u3
N-fu BRIMHTAETCH eAHHHLa W nepecqanTwiaetcn fe -il cronley Mar-

JEHALEE EWL NOAYHEETCH MATPHILA .E"“J':

i i
’L*f" = ey, ),
R B R

6) AvaanaupyeTca, Wewepnanm an GoeBuE cpefcTBa:

— BCAH HET, TO NoBpToOpRCTCA 0. 2

— 20AN Aa, TO BEUHCASCHWR 3SKAHYNHAKOTER WM
mna, GAHZEHA K ONTHMEABNOMY, MOAVYeY,

.:3.1221?

uerecoobpazunil

L

33, Humavmmeckoe nporpaMMipopaine
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Hdacno Waros panso cyMMapuoMy WHCHY PACNPELEASeMBX CPeCTH:

m
o 1 3
[ Z, 2, (3.3,23)
=]

ienouuepe peayiabTarTh:

1y Marpnoa W:

N neaed
(cToabun)

1 2 3
0,40 0,10 0,50
0,20 0,40 0,20

M rpynm cpeldcre |
{CTPOKH) n

2) Marpuua RO,

M uench

(croabne)
| 2 a
M rpynm cpedern 1 0,12 0,02 0,25
CTPOKH) 2 0,60 0,08 0,10

3) MagcHMaAbHLIl SKEMEHT B MaTPHIE R‘[n:' papcH r%_%]—ﬂ,ﬁ.

4) Manmafl MakcHManwisfl sacMent chods nuHaexcoMm 13 noxaan-
RACT, HT0 B KAMECTRC MEPBOra [ara CACAYET HAYHATHTE Ha Oedh
M 3 oano cpeactBo 3 rpynnm Ne [ TIpn STOM  YCROBHOE OTHMAanMb-
noe YOPAaBACHHE HA NepROM Ware Gyuer &y = 1.

Teneps Ny =6 —1=10§, a ¥ = 10,
RO,

MepecuyuTsinaeTea 3-N cToAlel, MaTpiLL
3 = 0,25 0,5 =0,125

A = 0,10 0,5 = 0,05,

MNoayuwaerca satpina B,

1 2 3
1 0,12 0,02 0,125
2 0,6 0,68 0,05

5) TMocronbky OGoesnle CPeicTBA Hé HCHEpnawnw,
BTOPOMY LAY, nodppaildancs K on. 3.4;

Mokcumaabuil 3AeMEAT 8 marpiie

NEREXOANM KO
R panen "{ll'ill = (1,125,

nnarﬂuy:' Iﬁ§j=x5y+lml+l=i; Ny=5— =i N, =10, .
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MepacunThinaeTon TpeTHi cToahol MATPHULL E“}-'

(2) g .05 B DED-
ia e 0,125 l'r,:_l 0,062;

Ij ™
A5 = 0,05.0,5 =0,02,

6) Cuoba Goehnle CPEACTRAa ME HCYEPRAHBl, NCPEXOANM K TPOThOMY
wary u v A Ilpa uzpacxononakmi Beex OGOSBRKYX CPEACTE MOJyYeH=
Hbl@ SHAMCNNA X, ABASIOTCH ONTHMANBHEIMH YODABASHWSAMH, A CaM:
naan — GAHAKHM ¥ ONTAMAALNOMY (pomepie HoCHT npubanseHinf

xapaKrep).
Upenn Maros, HeoOXOZHMbE A6 UIITHMH:!aII.EIH.I“PEE{:HIITHH-&ETEH_-

no gopuyae (3.3.23), 1. e R=MN | Ny=64 0= _
Mocae 16 marop marpuua ueneccofipassworo niana || -l'! ,.i" ALI=
FARAHT CHOAVIOUHM OOGpaiOM:

M ueaehi

(erosmn)

¥ 2.3

M CpyRN CpeACtTE | 3 o 3
CTROKH) 249 5 9

MarteMaTHyeCcKOE OMIAAHHE YHCAR NOPAMEHHMY Denci M, 'CCIEIT'::
RETCTAYMIOULEE ZTOMY NJAaHY, PACCTRTEBaeTeA mo  dopuyae  [3.2.7),

Ta B

M 0801 —(1—0,4)2(1— 0,23 4+0,2[1 =(1 =0,11 (1 =0,4)%] 4
0,51 — (1 —=0,5)*(1 — 0,2)°] = 0,3-0,890 4 0,2.0,922 4 0,5.0,920 =
- 0,917,

[Noayvennoe pentenne Hoent npubGanmenaui xapaxrep, Ias
PACUETOB ONTHMAALNOND pACIpefeNeHis ¢ KaKDH YroiHo ToHs
HOCTBIO CJAEBAYET TIPHMEHATL METOH, OCHOBAHHLIL Ha MaTeMaTH
yecKOM Annapare HeAnHeRHOro NporpaMmupoBaHid, H3JN0HKEeHs
Hefi B pasene 3.2.3 (npumep 3.22.), [lpuuem B Kauecrs
HCXOAHOTO N/jaHa A48 TOYHOro pelIcHHA uefecoodpaszno OGpaTh
HOnycTHMEIE, Tnay, paccuMTaHHBIl  METOAOM JIHHAMHYECKOD

NporpaMMHpPOBAHHSA.

bB. ¥Ycaonua npHMEHEHHS. |

3.4, TEOPHH HIP
3.4.1. Obduine CReOcHHA
Teopua urp CAYKHT AR BLIpatOTKH peROMenlannit no pa

nmoHaleHoMy o0pasy  aeflcteii 8 yCaoBUAX  HKOHQIUKTHE
CHTYauH.

2.4. Tespumr uro 159

[Moa KopGANKTHEIME CHTYAUHAMH NOHIMAIOTCA TAKHE, B KO-
TOpEIX CTankufaloTei ase wan Godec cropoH, npecaejyiotiile
pazadunkie meay, [lpudem pesyabrar awloro AeilcTBHA K-
J0f N2 CTOPOH 3aBHCHT OT TOro, Kakoili obpaz gellcrenil BLi-
Geper nporupHuK. [TOCKOALKY B KOUWTHETHLIX CHTYSIHAX MU,
Kalk Npapdao, H¢ pacnofaracs I0CTaTOYHBIMH CBEACHHAMH O
TOM, YTO 3aIYMAI NPpOTHRIHEK, PEIlerie METOAaAMH TEOpHH HIp
IPHHHMAETCR B YCAORHIHAX HeonpeleJIeHHOCTH.

[Mog wrpofi NOHEMAKTCH MEPONPHATHS, COCTOSUIHE B3 paja
reficreuit ctopod. Ecin B KOHQARKTE YYacTBYIOT JlBe CTO-
poHLL, Hrpa HasuBaerTcs Aapiol, ecan Oodeg ABYX — MHOMGE-
CTREHHON.

CHCTEMA YCJOBHA, PeraaMeHTHPYIONIMX BO3MODMKHBIE Ba-
pHENTE JAeNCTBHH cTopon, o0nLeM WipopMalHl KamIiol cro-
POliLl 0 NOBACHWN APYrOd, 8 Takme pesyasTaTr, K KoTopomy
NPUBOANT AANNAA COBOKYANOCTL JefcTBHA, cocrasnaser npa-
Bista mrpel, Hrpa coctonT H3 paga nocielobdaTe]sHHX 3Tanos
HA XO40B, NpHYeM (04 XOAOM MOHMHMAacTcs BLIGOp O4HOrO
N3 NpelycMOTpPeHHMX NpaBHIaMu Wrpwe! geiticrsnil,. CoBokyn-
HOCTH MpasHs, ONpPeAe Aoy BwGOp BapHaHTa AeilcTBHN
Npn Ka)jgoM Xoie B 3aBHCHMOCTH OT CcJoKHBMIe#dcn obGcra-
HOBKH, HASWBAETCA CTpareaue.

PeayabtatoM Hrpel sisAsieTCd BRIHCPHIL HAH NPOHCPBIN O-
HOH M3 CTOPOH, OOLIYHO BHIPAKACMEN B KOJAHYECTEEHHOH
(popme, HANPHMEpP, MaTEMATHYHECKOE OMHA4AHHE YHCAA MOpa-
dennux ofwexkTos npotHBHEka. OnTaMansHofl ¢TpaTernei sAs-
JHCTCH TAKAs, KOTODAA MpH MHOMOKparHOM NBOBTOPEHSH NIrpbl
ofecneyHpBaerT LaHHOH CTOPOHE MAKCHMAJALHO BOIMOMHLIA cpel-
il Beirpe. Mrpsl, B KoTOpeX onoHa cropoHa NpoNrpesaet
CTOLKO, CKOJBKO BBINTPHIBAET Apyras, HA3LIBAIOTCA Hepami
€ Hytesod cysmmod. 3iece OYVAYT pacCMaTpPHBATLHCH  TOJILKO
napiele Nrpe ¢ NyAeBofl cyMMofl,

B ofimeM pile NOCTANOBKA 2ajayil TEOPHH HIpP NpoHaBo-
AHTCH cheayiomtiiM obpaszom:

— WMECTCH HEeKOTOpas onepauds (UenenanpasieHHoe aef-
CYBHE), B. KOTOpOR YyuactBylor ase cropoHst A u B c nporn-
BOTONOMAWME HHTEpecamu;

~— HMETCA NpABHIA WIPH, pEraaMenTHpYOLLHe pe3yib-
TAThH, K KOTODBEIM NPpHBOIAT BOIMOAHLE BAPHAHTHI ,.EI,EﬁETBltFI
CTOpOH, :

== pPE3VALTATH AEHCTEHI CTOPOH — BHIUIPHINH BHIPaAEHE
B KOJHYECTBEHHOMN q:ll[lpME H oDo3nayeH Gij; YTO D3HAYAET Ma-
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TEMaTIMeCKoe OXHAaHHEe PLIHIPLILA cTOpOHW A, caeJapied
caofi -l Xon npn j-M xoxe cropouw B
Yeaosme urpet o6suH0 danicubactea B QOpMe MAATERHOI
MaTpHuLl HaH Martpuun Wrpw (Tada, 3.4.1).
Tabanoga 384.)

Marpuna wurpm

i
A i
i %
H' E:l % -4 Bﬂ |
i
A ity [ I . Qe a,
Ay ihy Tag . o= Tyn LT
A D e : D irin T
ﬁj ﬁ‘l ﬂ]_ " ¥ aﬂ

B nanwoft wrpe cropona A mpumeer m crparernit, a cro-
pona B -—n crparernit (urpa mxn).

HeoGxomnmo  waitty  ontimaauusle  crpatermi  ctopow,
8 TAKME OMHILAEMBH] CpefHnll BLMrpLiIn (pesyasTar).

[lpy pewrennn urpn BCTPEUATCA CACAVIOUIHE TIOHSTHS:

@ = Max a; = maxmin @) j — MAKCHMHH, HAN HHMHAA LeHa
HT P,

f=min@; = minmaxa;; — ManuMaKe, win REPXHAN UEeHa
HTpLL.

Moaysenne MakcHMuma 0 MHHHMAKCA SICHO W3
HHA Marpuue Hrpsl (Tadua 3.4.]&.

B tex cayvaax, Koraa a=p, nrpa nmeer ceiioByi) TOY-
KY — 3JeMelT MaTpuubl, SBAAIOWHACA O0IHOBPEMCHHO MUHH-
MaJBHEM B CBOEH CTPOKE H MAKCHMAJLHLIM B CBOEM cToJdlle,

OGmee 3nauense uumued 'u pepxHel uwens urpw a=f=v
HazuBaerca «ucToll yewod uepat,

Ceanomoli TOYKE COUTBETCTBYeT Napa cTpaTernil CcTOpoH
(ctpaternn A; n Bj), Koropue SBAAIOTCA  ONTHMAJALHBEIMHY

COBOKYNHOCTL STHX CTPATErHA HAIWBAETCA PEUEHNEM NEPbL
8 HUCTHIX CTpATE2URX.

paceMoTpe-

2.4, Teopna urp 161

B Tex cayuasx, KOraa o= §, pemenne HAXOUHTCH B CMe-
WAHHE cTpaternax. CHOORRBML CTPOTe2RAME HAZHBAIOTCH
TaKie, KOTOpLE NOJVHaloTes NyTes cayuailHolo uepe]oBaHu:
UHCTHX CTpATErnit,

Cwemansan  crpaterys  cropoawmr /1 ofoanavaercs
Salpy, pty cow Pm), TA® Py, Pay v Pm — BEPOATHOCTH, C KOTO-
puiMn npumensiorea crpaterun Ay, Ag .., Aw. [Ipines ok
+pat . +Pm=1l. Anajormuso pas  croponst B: Sp=
= (1 Gz s Gn), TE fit+get . +Fn=1.

Pemenses HrpW B cMEIAHHKIX cTpaTerusx  Oyaer Tmapa

[l ]
ONTHMATEHLYX CMELAHHLEY cTparernil, ofommauaemMux Sy 0 g

BHUCPHIN, COOTBETCTEBYIOIMINA STOMY pellenmo, HaluBaercs
. emou Mt v,
[Mpumennteasno & urpam 22
iy flay .
P = : , (34.1)
@y o Qyy =g — day
pr=1—ps (342)
Hogn =— I'.'I
0 = 2L ; (3.4.3)
iy + gy — Q12 — 4w
gs=1—qy (3.4.4)
Sa = (B pa);
= (3.4.5)
Sg = (§1: ¢2)-

CrpaTersy, BXoAfULe B ONTHMAJLHYI0 CMEMARNYIO CTpaTe-
0 © BEPOATHOCTAMH, OTJAHYHBIMN OT HYAd, Ha3HBAWTCH
AKTUBHBLLAL,

g fagyy — Gyaday % (3.4.6)

@1y + don — Ay —

Hrpm 2X2 uMeor caegyiollee reoMeTpHuecKoe pemente
(puc, 3.4.1):

— Ha oTpeake ocn abemuce AdmHoR x=1 Jaeswit Kowew,
yaactka (x=0) wuzobGpamaer crpavertio A, a OpaBuf
(x=1) — crpateruio Ag; NPOMEKYTOUNKIE TOUKH YYacTKd H30-
GpamanT CMEemaiHbe cTpaTerun cropous A;

— wepes Touky Ay n Az nposoasaTca NEpHeHAHEYIARH K
och aGcunce: ocn I—1 u 11—1L. Ha ocn 1—I1 otraaaumsawtces

6—700
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parpwmn npnw crpaternn Ay, a na ocu 11—I1 — sumrpnims
npH crpaterimn Ay

— crparerng nporusunka By maer ma ocax [—I n 1I—II
TOMKN € KOODAHHATAMI 4y M dy COOTBETCTBEHNHO, A CTpare-
rid By — TOuKH ¢ KOOPAMHATAMH diz B fg COOTBETCTBEHHO,

A

g x

Pue, 3.4.1

— opauHara roukn N nepeceyenusa crpaternft By m
By naer seamuHny BHHIpHIIA v —ueny Hrpel.  Afciircca
ToukH N jaer BepoATHOCTH o0eHX cTpaterdil gy U pPa, KOTO-

phle paninl PACCTORHHHM OT TOHKH S; A0 NpaBoro H JEBOTD

Konua orpeska Ady cOOTBETCTBEHHO,

Husnasn  (rapauTHpOBAHHAA) UPasHia BEETPHUIA  BhjIE-
Jlea Ha PHCYHKE JKAPHON AnHued,

TrnoBuie 3afauH, pelwldempe ¢ MOMOILLIO TEOPHH HIrpa. NPH-
pefedt Hike, B uengx KOMNaKTHOCTH H3J0MEeHHA Kamjias
H3 34184 WumocrTpupyer Kakofl-nmmbo 0aMn BHA pelieHH:

— 3apaua subopa BEAA OpYMKHA — pellEHHE HIPpH C He-
YCTOAUHBHMHE CTPATETHAMI,

— 3aja4a BR00pA TAKTHHECKOTO NpHeMa — pelleHHe HTpsl
C CeMJOBON TOMKON; :

— 3ajlaMa peannopumanin — pellieHne WrpW cO  cMeman-
HLIMH cTpaTersmamy (aarefpandecknii npuem),

3.4, Teopita Hrp 163

— sanava suopa OPYANHA AR NPOTHBOAEHCTRUA — pelme-
HHE HTPH €O CMEIIAHWULIMH CTpaTerdaMH  (reoMerpHYecKHA
NpHEM ),

Caenyer HMeTh B BMAY, 4TO STH DPEWEHHA HEe ABIAIOTCA
cueiHIecKiIMH B MOTYT HMETh MECTO B 33BHCHMOCTH OT
VCAORNA B Kamaoi wa NpHeeAeHHBIX 3anat,

3.4.2. 3apaua spGopa BHAA OPYEKHA

A. NMocTaHosKAa 3A084H.

Mur timeem Tpi THna opyssa; Ay, Az Az [lporssauk pac-
noaaraer Tpema BHaamu obGbektop: By, Bi, B, ans nopame-
HiE KOTOPHIX STO OpYyMKEe mnpeanasiaueno (camoferthl, Ko-
patan, Tauku), Hama 3ajgasa — nopanTh OOLEKT € MAKCH-
MAABHO BOIMOMHON BepOATHOCTRIO. 3ajfava NpOTHBRHEA — CO-
XPAHNTE OGBLEKT TIPH MUEHHMAALID BOIMOMHOR BEPOATHOCTH
ero mopamenns. BepostiocT nopajends {-M THUOM OpYHHA
j-ro ofbexTa pij safaus naatemHol matpuuedl

Heofixoanso JAaTh PeROMEHLAINT N0 PAUHOHAJLHOMY BH-
Gopy THiA opymud, olecredynBalolide HaHayymes peuleHue
fioceoil 3a4aYl NPH OTCYTCTBHH JMAHHWX O PelucHHH npoTis-
unka o0 pufope UM obbexta.

Npumep 34.1. Ycoaonus 2afadn 3adansl MaTpided i 7 J.||. coacp-

Wwaugedi  anasenun  pepoaTiocTeR  popameuds oM THROM  opyRes
J-ro obuerta (TaGa. 3.4.2).

Tabaunga 4.2
Matpuma urps

Bui odnexra, Hj
Tunm opyxEwm, "‘i
E'- H.‘ ﬂ.I EI
Ay LR 0.4 IR (4%
A, 0,2 1,9 0,1 i,1
Ay 0,8 0,0 1.0 0,0
P y 08¢ 0,9 1,0

%



164 3. Onmusuzagns crocolos AeficTomi

HeoGxonnmo sumGpate THN GpYHOIH, 0PN DPHMEHEHHI  KOTODOro
BEPOSITHOCTL  MOopadouna ofborTa OYAET MO BOIMOMHOCTH HanGoldbk-
weil, uro OW HH ALA8T RPOTHRHHK.

Pemenne DBroucubacs copaBa MHIAMYME CTPOK 1 HI HHX
puifupaeM HanGoabuit & =04 (oTMedcH IBeaROYKOH), ITO HWHIFA
[mena  Wrphl, AR MakcumMnn. 3arTeM BLTHCHBIeM DHHTY MAKCHMYMB
croafigon W H3 #HX Dudppacs mausMenbmwwi [ =08 (oTMeucH anoa-
Aoukoft), OTo BEPXHAR WMERA HIPHL, HAN MIHIMaKC,

Pemenne 3skmoyaetes b TOM, YTo HeolXoanMo CHETEMATHYOCKH
IPHMEHATE MaKCHMMHNIYIO CTPATErd — opyxne tina A, TTpn srom
ME TrapaHTipyed cele peayabraTer He senee p=0,4, uTo Gm B0 Apet-
NPHHHMAA DOPOTHBRHEK {erfo sampcdn HaMm  #enasectim), Marn npo-
THBHHKA HARAYMHIAR eTpaveriyd — ombop ofLekTa nmaa By npn stom
OH TAPaHTHPYEr CelE peayabrar He leg p=0.8§ [(ueMm OoakLlie pe-
POATHOCTE NOPARMAMCHNA, TOM. AR HErD XRyiKe),

b. ¥caosun npumencnus.

Ilockoasky B paccMOTpeHHOM NpHMEpe HET  ceiaoBof
TOMKH (%= [), 70 2To O3navaer, 4To NoAYYENNHE PCKOMEH-
HALHN BepllE JHIL [Af cAyyas, Korja NPoTHBHHK He pacio-
Jdaraer paHHeiMH 006 H3OpaHHoM Hamu peuenny, 3¥o Tak Ha-
aupaemasn Heycerofunsan crpaternd. Lcan nporumnnKk yanaer
0 TOM, 4TO ME NpHMCHSeM opy:ane tThna A;, OH cpaay Ke
HAYHCT NPHEMCHATE ODBEKT BMAa By W TeM CcavMuLiM  YIyuminr
coofl peayanTar Ao p=04. .

B rex cayuanx, korfa n nofo0GHoll 3anave npoTHBHNK pac-
fojaraer JaHHLIMM O HAweM BeOOpE, HeOOXOMIMO  HCKSTh
pEMEHNE B CMCIUAHHLIX CTpPATernsx,

3.4.3. 3apava ewfopa TAKTHYCCKOrD NpHema

A. Mocranopka 3anaun,

Mt pacrioaraeM TpeMs pasinulbiMil TAKTHYCCKHMH mpHE-
Maui: Ay, Az Ay TlpoTusHuk momer B cBOW OuepeNes npH-
MENHTH TPH OTEETHRIX TAKTHMeCKHX npuesma; B;, B, B:. Hawa
3a1a4a — BLINOJIHEMHE TAKTHIGCKONO npHeMa ¢ MARCHMAILHO
BOIMOMHON 3perTHBHOCTHIO. 3anaua NPOTHBHEKA — CHIZHTL
3(PeRTHBHOCTE HAIErO TAKTHYOCKOrO NPHEMA [0 BOIMOMKIOTG
MuHEMyMa. IPOCKTUEHOCTH HAWEro i-r0 TARTHYECKOTO npHema
Npi NPHMENENHL NPOTHBHEKOM [-F0  OTBETHOTO NpHema My
anfanl naateRnoil Marpaueit,

HeoGxonuMo Jlath pEKOMENAANNE N0 PANHOHAALHOMY Dbl
Dopy TaKkTHYECKOrO npHema, ofecnedMyBaloniHe HaHAyullee pe-
menpe GoeBoll 3ajauu NpH OTCYTCTBHR AaHHHX © pelIeHAH
HpOTHDHHKA.
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MNpusep 3.4.2. Ycaonwn s3agaun  zajaalm  maTpHoed ":H”[!.

cogepuamed  anavenua  adherTHEIOCTH  IT0  TAKTHYECKOFO MpHEMS
{(vata, 3.4.3). MJ Agech MATEMATHYCCKHE OOEWIANNS YHeAn olbek-

TOD [POTHRHIKA, DLDSACHHEYX W3 CTPOS
TaGanua 3.43

Matpuna urpst || M;; ||

Orperufl raTnaeckilt npstes
Hawm vagruwee i MpoTHEIHK A, .Ej.
R EM, "tt

: IE!.:l EI BH Ett
A, o i a i
Ay g @ [7] 5 7
Aa ] 7 i i
s Y " 8

HeoGxoanmo BLOpath takTuvecktll npmes. npn NPHMEHEHKR KoTo-
Or0 MATEMATHYECHOS OMILAHHE YHCIa TNOpaMeHNMX o0bhekTon Oyaer
0 BOSMOHOCTH HANDOALIIHM, NTO Gw NH De4aA NPOTHBHIEK,

Pewenne Bunucupaes cnpasa MuHMMYME CTPOK M #3 HUX
nonpacy  Aanfonbimit  # =7  (orMcaen IPEIACHMKON). 2To HEMHITH
MEg NFPPL, NAH MaKCHMMA. JaTed BHAUCLiBaeM DHHIY MAKCH MY MBI
CTOAGUOD B N3 HEX mRGHDaeM mauMedsinil fe =7 (orMencl sncagoy-
wofl). STo DepXHAN WEHa HCOPE, WAN MHHNMAKC,

Peledlle 3aknoqacten o ToM, 9ro eodxannMo CHEYEMATHICCKH
NPRMENATH CBCD OOTHMAIABHYK CTPATCCHID — TAKTHYCCKNN npees . A,
lHpn srom MM rapautupyes cefe peayaAkTaT He MoHee M=7, uyro O
I NpeAnpRUHMAT NPOTHAUNK (ero 3aMBICAL HaM newssecTHn), fas
NPOTHBHHESA ONTHMAABHAR CTPaATerMs — DRG0P OTOCTHOTO  TAKTHUQe-
CROTC npHeMa By ppu STOM  OH rapasrtHpyer cele PCIYALTAT HE
ul‘u.-.rnanz:| M=T7 (weM MaTeMaTHUECKOE OMULaHIe Ooabuie, TeM At8 Hero
xyae).,

Lewa wrpw v== =@ coorperereyer ceadosoll Touke (3akam-
Hena B npaMeie exofun).

B. Ycaosus npumenenss,

To, uto B paccMoTpenuoM npnMeépe ecTk CEAI0BAR TOUKA
(a=8), osnauaer, uT0 NOJy4eHHME peKOMeHAALM BEQHK He-
JARHCHMO OT TOro, pacrnoaaraer Jail npoTHBRHE JAOHHAEIMH 00
lljlﬁpﬂllllﬂ!‘-l HaMH PEMEeHNH I Her, D TaKk HAZLKBICMadA
yerofivnsas crpaterna. Ecom nporusank, yasas, wto wmu M=
MEHAEM TAKTHYECKHE npreM As, cTaHeT B KAUCCTBE OTBETHOIO
npieMa ucnoanzosats By wan B;, OoH Toamko yaywwmur Hawm
peayantat 10 Mz =9 nag Mz=8 cooTeercTBEHIO.
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3.4.4. 3anava pesundopmanuy (MACKHPOBKH)

A. Mocranosxa sapadn.

¥ mac mmeercr obbekT. B uensx wmackuposkn oObexTa
co3fano Ase 0AHHAROBMX mosnmpH Ay n Al na ognol H3 Ko-
TOpLIX pacnofaraeTcd HCTHHHEA OOBEKT, & Ha ApYrof — nox-
Has meab. TlpoTHBHHK, HE pacionaras HHopMauked o ToM,
rie HaxomHTes HCTHHHLI o0bext, MOMET HaHCCTH YAAp Kak
no noauunn Ay, Tak # no noaunun As. Yaap no noaunun A,
ofoanauum By, yaap no noangud As obGoanaynM Ba. Haura aa-
naua — coxpaHende o0OBEKTA, 3alaya [POTHBHHKA — NOpane-
Hie oObekTa, DPJekTHBHOCTE COXpanenna obbekta, Haxop-
werocs Ha i nosHaus npH Hapnecenny NPOTHRHHEOM Yiapa
1no {q‘i NOIMIUKY, ®i; 34AaHa NIaTemHoft Marpauei.

{eobxoanmo AaTh PEKOMCHAAIRH O PAUHORAALHOMY Bhi-
Gopy nosnnup Ans obbekta, ofecnednsaiolline Hamayquee pe-
MIENHE 3AJAa9H Crd COXPaleiH.

NMpumep 3.4.3. Yehopum safdadd  aaikalsl -MatTpnoed Hm”"q €0~

Aepamauelt avavenns sdepexvunnocrell coxpanenns obbeKTa, HaXOAR-
wierecy wa  E-f moadlUME NpR maneceliW  yAapa no - noaniiiw
(raGa, 3.4.4). 3nec @, ; — BEPOATHOCTH  HENOpalkeHls DiLEKTA.

Tatanua 4.4

Mo i CHTCS ¥Rap, 3
P Y oaNIus, 00 KoTopof HANOCHTCI ¥aap F
TOpoR HAKOIHTCR
afnewxr, Aj A, B, o
A, i, GI8 1,000 0, GOS*
Az 1,000 0440 0,440
B 1, 500 1,000%

HeofixoanMo BHOpaTh BApHANT 3AHATHA noaunHN ofnexTom, ofeo-

neyuegouEd  ero HanboOABIIYE BOAMOMKAYIO COXPAHHOCTE HCeILBHCHMOS

T TOro, N0 Kakofil noauiii DPOTEDREE HaHEeceT yaap.

Pemenne BunouckbacM cnpapa sMUHEHRMYME CTPOK 0 M2 M
pubnpaes RanGoabmul o, —0,608, STo HIKHAN WCHA. KIPL, HAL MR-
CHMHH. S&TeM BHOHRCLIBASH BHNIY MAKCHMYME cToaGmOR U n3 Hux
pubGnpacy Hanmenbumi #; = fs =1,000. J710 pepsHAN 0eHa BCPLL WA

MMM AKS,
Iockoabky Mrpa ®He nmeer cejtonofl vouxu (2 + ), onrumasuuoe

peneine B8 wuprCToll CYpATErHA HenosMomio, Buwbop B xagecTse pe-
wenen  noanmnn Ay, nmeowel sapdoaumylo dheRTIODHOCTL, Kak Mbl
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nitean w3 npameps 341, Haer peyerofunnyo CTPATETHIO, NPHTOANYIO
Aitiith B Caydae, ecHd NPOTHEMHE Meé pacnoaaraet AaudsiMy of  Ha-
fpasHOM HAM DLOOICHIEH,

Ao noayuenun yerollineoll crpaterni B AapilX  YCOOBHAX He-
obxoANMo ACKAThL pPelieHHEe B CMellaHiblX cTpaTerHay:

£ I
1 By A
W
By i
| a
e 1y pmm o2 4
iy [
| a2
!
[
5 i
I pedz *  pegsss I
Puac. 3.4.2

- no dopuyae (3.4.1):

- 0,44 — 1,00 o
P = 0608 4 0,49 — 1,00 — 1,00 oo

— no dopuyne (342} umeen py=1—=p =042 NoCKEOILEY *
gy = fFgjy Gy =2 [ == ”'rﬁﬂﬁu g == Py = ﬂ,‘“:'!;
— mo fopuyae (3.4.6):
— _0,44-0,608 — 1,00.1,00
0,608 40,84 — 1,20 = 1,00

— no popMyaas (30D} Haxomias .5‘; = (0, 588; 0,412); 3; = (0,588:

0.412).
Pomenne 0ORESINDACT NPeHMYILECTHO t:mmcufcnl-btﬂ‘.rm IEHHOCTR)
5.

nosnuynn A, (58,8%) no cpaprennin ¢ mosmumed Ay (41
Mpaduueckoe pomenne cm, wa puc. 3.4.9.

b. ¥caonua npuMeHenns,
[Tonryuenmble snasenns o MpeHMYOIECTBAX TOro HIH 1py-
roro cnocoba NPHHHMAITCA BO DHHMBINE NPH DPUHATIH pe-
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mwennsn. B Tex CAYHARAX, KOTAa OTCYTCTRYOT JONOMHNTCIbAME
(Rpose NPHEATLIX B Pacyer) Janduie of oGCTAHNOBHE, BHGOD
cnocoGa AcHcTeill MOMKET NPOHIBOAHTLCA C NOMOWLIO Mexa-
HHaMa cayvainoro swsibopa.

3.4.5, 3anava pwbopa BHAA OPYIKHA QA0 OKAIAHMA
NPOTHBOAEHCTEHA OPYHMIO NPOTHBHHKA

A, TMocTasopka 3anaum.

IlpotBnK  MOMKeT NPUMCHATL TPH  PasaHvHEX  THOA
opymun; By, By, By Mu cnocobuul oxasath npornbojeficTBHE
ﬁpymum NPOTHBNHKA, NPHMENAs KOHTpopyMue tuios Ay, A,

. Haila sagaua — OTpasHTh OPYIKHE NPOTHBUMEA © MIKCH-
Maibio Bo3MOmHON shdekTHBHOCTRIO. Jajada NPOTHBHHKAE —
npeofoiets NPOTHBOAEHCTRNE NAIEI0 KOHTPOPYXHA C MHHH-
MAALHO BOIMOMHEMH S(PQEeKTHBHOCTAMH NOpaXKenHa CBOEro
OpyiKuA. BeposTHOCTH NOPaMKEHHA i-M THNOM HAWEro KOHTP-
OpYKHSl j-TO THIA OPYHXHA NPOTHRHUKA pij; 3418HB NAATEH-
HOl MatTpuue.

HeobGxoaumo aaTh peKOMEHIAUHH MO PauHOHANBHOMY BhI-
Gopy THNA KOHTPOPYMHA, ofecnequpalollie Hapayumlee peme-
nue GOeBOil 2444890 OpH OTCYTCTBHH JA4HHWX O TOM, Kaxkoe
opyMHHe NpRMenaer NpOTHEHHK.

Npamep 344, Yecaonwn 3ajaun aafansl  warpiiell, cojepmswed
aHAYEHNA pepOATHOCTSH NOpaMenids KOETpOpyMHeMm f£-ro THOoa oOpy-
WHA MPOTHBHMEL J -ro THOA (Tads. 3.4.5).

Tabauna d.lD

Marpuua urpnst || £l

Tan opy#iEn npoTHBHIKI, B}.
THn KOHTpOpYIEHTE, A i
EI. E ﬂ: ‘ lﬂ:| I:f
A 0,0 185] ‘ 0,83 i1,
A 1,0 on | 0 0,5%
B i 1,0 0,75% 0,83
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Heofixoapsmo snGpath THO Mallero KOHTPORYMHR, obecnedHsan-
MER HaHOOALINYID BOIMOFNYID SPQORTHRHOCTE NOPAREents opymHA
NPOTHONHES NElaRHCHMO OT TOTOD, KAKOE ODYMKHE OH [DHMEHSET.

Prc. 3.4.3

Pewedne Brnnckraedn cnpasa MUHHMYMBE CTPOK H HI HWX
nufnpaes HanGoanmini = =06 {orMeucH speagouxof]. Ivo HuMHMAR
ueHa #rpel, WA MAKCHMIEH, Hummmnaﬂ_r.: BHHIY MARCHMYME cTOAG-
uon W H3 X onOHpAaes Hamsmenbimnit By =075 (oTMeden zneanoq-
gofl)., 210 pepXHAA UCHA, HAH MHEHMAKC.

[MocKoabLEY HIpa He HMeeT cefdosofl voukw (=« §), muem peme-
nHe B CMeIIAHHBYX crpaTeriux. [Ipuberaem K reosmerpusccKoMy po-
meimo (puc. 3.4.3).

B coorseTerBHN © mMeToausod, szaomensofl B opaszzeae 34.1, waxo-
JUEM  HHGKHION FPARWWLY BRNATPHIDG, KOTOPAR HA PUCYHEKE BRIJIENeNa
wnproll annned. ]

lNockoabky crparteras By nexuwt nwite stofl rpapduLl, #KTHB-
HMMH CTPATEFHAMH TDOTHBHHEAS ABRIAKMTCA TOMLKC crparterns 8w B
Bro ofCSTORTENBCTEO CHOOMT HrpY K urpe 2x2, wmarpuua EoTopof
npysesena s raba. 346

Pemenme gangoll Hrps 0 CMelaiduy CTPATErdax NaxXoLuTcH caes
AYRNMM oOpasoM:

- no topmyae (3.4.1):

0,5 —1,0
= 0,04 0,5 — 0,83 — 1,0

— 0,376;
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TaGanma 3.4.6
Ynpouienuas marpuna urpsi || 2|

Tun opy:ses NpoOTHHRAIE, H}
Tun KoRTpPONYy=
M, A i
Hl H. EJ
A, 0,0 0,83 i, 0
A 1.0 0,5 0, 54
<] i 1,0 0, B4

— no fopuyae (3.4.2): ps=1—p = 0,60;
— o opMyne (3.4.3):

0.5 — 0,83
G = O TF05—=10,8—1,0

= 0,245;

— i hopuyvae (3.4.4): §y=1—0,248 = 0,752
— mo dopuvae (3.4.6):

. 0,600 =1083-1.0
S D005 =0,8 =1,0

= 0,624;

— no gropuyaan (3.4.05); S:i = ({},376; 0,624); .S'L w (0,248; 0,752),

Peomtenne NOKAIKBAET NPeHMYI{ECTAC (OTHOOHMTOALNYID UENHINOCTH)
HONTPOpYRHuA Ax (62,4%) no cpanHeERHD ¢ KOHTpopy:Kuesm A, (A7.6%).

b. Ycaosua npumeHcHus.

Peaangsanua pelwiennd B CMEMIAHHEIX CTPATErHSX B JAHHOM
cayuae NOAAHA NMPONIBOANTHECH NYTEM Tak HalMBaeMoi ghusu-
geckori caecu crparvespd, 3T0 OINAMAET, MTO HA  HOCHTOTE
KOHTPOPYHHA' NOchelHee JOJMHO HAXOANTLCH B MPONOpIHAX,
COOTBRTCTBYIONNX KOMOOHEHTAM cmeannoi crpatertn, Hocw-
TeAL AOJMEH HMEeTh:

— ronTpopyana Ay — 37,6%,
~— KOHRTpOpyKua Az — 62,4%.
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mm

3.5, CETEBOE NJIAHHMPOBAHHE
3.0.1. O6wme coepeHnn

Certenoe naanypopaune CIVKUT LA COCTABJEHHA H peasaH-
SAUNA  PAOVOHAABHOTO IUIAHA NPOBEIEHHMA ONepanuHd, opeay-
CMATPHBAIONIEND OCYNIECTBJEHHE eé B KpPATIANINHA CpOK #
¢ MHHHMAJILHEMH 32aTPATAMM.

MeTojibl CETEBOro NJAAHAPORAHHA AAI0T BO3MOMHOCTL OLE-
NHBaTH <€y3IEME» MEcTa OlepalHH H BHOCHThL HeoGXoguMbE
KOPPeKTHELE B €2 opraHuzaiiHo,

Bee mMeponprATHS NposofuMOR onepalln B HX BaHMO-
CBSIH NPAACTANANIOTCH B BHAE HANHIAHOH CXeMBl — CETE6020
epaghuxa (pre, 3.5.1).

Certepoil' rpafpuk COCTOHT H3 SJEMEHTOR ABYX THINOB: pa-
bor u coburail. \

Pabora npegerasiader cofoll BRNOANEHHE HEKOTOPONO Me-
ponpHATHA, HanpHMmep, BupafoTka pemednws mratom, nepe-
NHCJIOKALNA BOMHCKOTO nojapa3fnenedpda ® T. n. Pabora csd-
Jafa ¢ 3aTPATON BpEMEHH M PACXOIOM pecypcos, olla L0JXKHA
uMeTh Hagano n Kowen, PabGora oGosnawaeTcs Ha rpaduke
cTpeskofl, Haj KoTtopoll npocrasder Homep paforwl (nmponc-
nafg OyKpa ¢ HOAEKCOM), a Noj Hell — MpogoIKHTEALHOCTD
paborel (B ckoOKax). :

CofuiTunMi HAILBAOTCH HAYAALHBE M KOHEUHLE TOUKH
paboTsl, panpuMmep, OKOHUAHHEe BwWpalboTKR pemends wrabowm,
FABCPOICHNE NEPEANCIOKAUNE BOHACKOTD NMOAPA3IfeNeHHa H T. M.
CofuiTHe He ABAAETCH MNPOUSCCOM M MOITOMY HE COTMPOBOK-
JAAeTefl 3aTpaTtaMH BpeMend nam pecypeos. Colmrne oGosua-
MAETCH KPpYyMKOM ¢ OyKBeHHmM o0o3Havennem BHYTpH (cTpod-
HaAd OyKBA C HHAGKCOM).

OrHocHTensHO fasiHofi paloTH cobuTHE MoryT Omth nped-
wecTaouile (ReNOCPEACTREARO Neped Hefi) ® nocigdyroigue
(nenocpencreenno 3a neff). Ornocurenpwo nanpofl  paboTh
Jpyrae paboTet MOryT OBITh NpailUectByIOnlHe H MociHefViolHe,
Kampan sBxopaman B jpaHHoe cobeitie paGoTa ABAsercs
NPeAECTEYIOMeR Hamuol sBuxoasmedn pabGore; Kamaan Bh-
xoasfuas paGora ABARETCA nocAelylollen ANF Kamaoh BXO-

- LALLEH,

Ochopuble cholicTsa cerenoro rpaduka:
— HH OAHO cOORITHE HE MOMKET NPOH3IOHTH A0 TEX Nop,
noka ne GyAyT IaKOHMEHM BCe BXOANULNE B Hero pasoTel;
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3. OnroMuaauun cnocolos HedcTRu

Pre. 3.5.1
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— "I oana pabora, BHIXOAAWIAS HA JaHHOro COOLITHA, He
MOFCT HAYATRCH 10 TEX nop, NoK4d He H]]ﬂl[ﬂﬂﬁﬂt’:l NJAHHOE CO-
ORITHE; '

— HH OHa nochelviollas pafoTa HE MOMET HavaThed
Eaﬂbmﬂ. yem OyAYT 3aKONMEHH BCe NPejlIecTBYIOME ef pa-

Tl

3.5.2. MMocrpoenwe ceresoro rpadmxa

[Mpeapapurencuo paszpadaTHBaeTcd NepeyeHs colwuTHR, Ko-
TOPHE Onpeiesior naauupyeMuil npotece (onepauuio) u Ges
KOTOPHWIX OH He Momer coctoatbes (Taba. 3.5.1). 3arem npo-
AYMEBAIOTCA paloThl, B pPe3yALRTATE KOTOPHIX Bee HeobXoau-
Mpie cobmMTHA ROMEHE nposaoiTh (TaGa, 35.2). B sroit we
rabanue yrasMBsaeTcd, Kakue paGoTwl ABJAOTCH npedulect-
BVIOULHMH 110 OTHOWENHIo K Jaunoil, a KaxHe — nocaenyio-
HIHMH,

Hexona w3 nepeuns cobmnit m palor, cocrasanercs ce-
tesofi rpagimk (pue. 3.5.1). OOsuno cerepoil rpaduk cTpoutcs
OT HCXOAHOrO COGHTHA K sanepllalolleMy, CJI€Ba HATPaBo.
Hexoanomy coluiTHIO HpHCBANBAETCH HyJepofl Homep, aapep-
wapmeny coOuTHIO — Mocae it somep, Ocraibible cOGBITHA
HyMepylorcd TaK, 4ToOM HOMEp Mpeanaymero cofuTHR Gnia
MelLie poMepa nocheaviowere cobutha. Hymepaumws npoua-
BOAHTCA CACAYIOUEM 00pasod. Buveprupaotca see pabovwl,
BHXOAAIIHE U3 COOBLITNA do, W NPOCMATPHBAIOTCA Bee COOH-
'"MA, B KOTOPHX OKAHYHBAWTCA 5TH BHUYEPKHYTHIe paloTH,
Cpean npocMOTPERHLX HAXoAsTes coBLITHA, KOTOPHE He HMenT
BXOAAUWMX B HHX paBoT (32 MCKMOYeHHeM YiKe BbVEpKHY-
Toix). Onn HaspiBaloTen COOMTUAMU NEPRO20 PaN2a, © HAX Ha-
MHHACTCH NyMEpanna. 3arteM BWYEPKHBAIOTCA  Bee  padoTw,
BuXoAsIIHe W3 cobmThil NEpBOro padra, a cpean HAX Haxo-
ANTCH cOOHMTHA, He HMelolllpe BXOAMIUHX pador (kpome BH-
MEPKHYTHIX). 310 — cOOMTUR BTOPOZO paMed, KOTODHE HyMe-
PYIOTCA CACAYVIONIHMH YHCAAMM, W T. 1.

[TockonbKky B Npoliccce BLUYEPKNBAHHA ABIMEHHE OCYHICCT-
BJAAETCH B nanpapienun crpeaox (pafior), a ceresoil rpaduk
HMEET KOHEUHOE uncao coOMTHi, HHKAaKoe IpeliecTEYIOnee
coGLiTHE He MOMeT nojdyunth HoMmep Goabwmit, wem modoe no-
creayiowee, Kpome Toro, Bceraa vaxoanTcd XoTa 6u ofHO
cOOLTHE COOTBETCTBYIOILErD panra.

Pafora komupyercs HHAEKCOM, COACDIKAILMM HOMEpa co-
GraTuil, Meaay KOTOpHMH oHa 3akiiouena. Ceeplnexue colbl-
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THSL 3ABHCHT OT OKOHYARUE CaMoli AAMTENBLIOH W3 BOeX BXO-
asuyx B Hero pabor, [Mocaenosateawitie paGoThl B COOLITHA
fropMupyloT 0yTH (NENOYKH), KOTOPHE BEAYT OT HCXOAHOre K
sapepuiaonlesy coOnirnie.  MakcuMaasHoe MHCA0 OTHeNBHBX
paboT, BXoAAULNX B KakoH-auGo H3 oyTel, BeAywHx H3 He-
XofiHoro coOLITHA B AanHOe, H AaeT panr CoOLITHA.

Npumep 3.5.1. Goenas 3ajava — HAHECEHHE COlJACOBRAWHOTO 0O
MECTY W BpEMEHN YAapa Mo NPOTHBHHKY — DLINGISCTCH ARyMs nod-
pasaeneniuMin cocdunennn (noapazaencnns | u 11). Huewotea nepes
Yyenbh coGWTEl  (TaGa. 23.61) w  wepewent. pafor (raGa 3.05.2),
HooBXOANMEX JLAn HaHecenna yaapa. TpefyeTcd cocTaiMts cevenof
rpaditk NAaAHpYeMoro yiopa.

Pemenne Hexona ua nepeunefl colwruit u  pafor, n cooT-
BETCTBHM © pasiencs 551 crpontes cercsoll tpadwk (pue. 3.56.1).
IIpi 3TOM COOLITHEM Nephoro paHra SRAseTcH cobuitHe @, cODLITHAMU
BYOPOro paHra — cobLITUR @ W oy W T X,

TaGanna 361

Nepevens coGuiTufi nAanupyemMore ysapa

Cibienus:igeiite Hauveropaune coluraf

cobu T
i KoMananpoM CcOomMHeNis noayieio npHEasatne Ha
f; puinoanenne Goehol BalEMH
UlratoM coeamilendn pupadoTavo pouwledne Ha Bol-
iy noaneine Goepoll a4
s Petenie nepeaano nojpasnencinio |
2, Pelyemile nepeiaio noApaspieTeino 1
IMozpasgicsenne |1 rotono K bunoaneninwn Goenofl
[+ 3 AAHH
[Mospasgerenue 1 rotogo K awmoancnumo Goesof
d, BaAFHYN,
Goenan sanaus BROOTHEND — RAHSCEH COralcolan--
ay fintit yaap no nporneEaky noapasgeacansmi 1 u 11

{':;J,eﬂﬂ::u poneceinne mrady ceciiHeniEn o BRNOS
preunn Goesofl sagavi
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TaGaunna 3.5.2

Mepeuens paGor B naanupyemoll onepauuu

g é . ! =

= L

2 s 5= s

% Hammenooanwe padoT 2 28 i g

=k g Ex =3 % i

22 25;| EE2& g2

L = === cCEa ca

Ay Pafora mrada mo mnoaro- 1 — e s
TONKE MATEPHANOR AR OPHHR-
THA Pemennd W NPHRATHE ero
KoManihporM cocamicing

Ay Mocranonkn Goerofl anaaun 8 Agy Mgy, A
nogpasgeneniio I

Ay, [Mocvanoska Goepoft aaiayn 4 Agy Az
noapaagescui 11

Mgy Mepeasva moapasteacning 11 12 Ay Az, Ay~
or noapazaeaenis I neobxozn-
MHX cMA A cpeacTn

Ay Maaroronka noifazsesenit | i Aig Ay
K pemenio Goerofd sagaun

Axg Moarotorka noipaazeae- | 4 Ay Ausr Aug
uua Il w pemennwy Hocpol 34-
At

Ais Mepeaana moapasgenedmm I 1 Asav Ay Ay
or noapassesennt O weobxo-
ANMBEX CHE N CpefcTa

A, Bunoancuane Goesof aaxawn i Ay Ay Ay
nogapasaexchnes I

Asa Brpoarenue 6Gnesoft sagayn B Agiv A Ayy
noa pasacnenney I1

A Jowecenne KOMAHAWDY co- 4 Aggr Aay i

EAMHENE O BRI0AHE N Gocmol
FA 00T
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[Mepontfl panr colLITHA &, NOKASLIBAET, 4TO NYTh, Beayulsil » 370
cOOLTHE WA HCXOLHOM coOBITHA @y COCTONT He Gosace ucM Hua oanod
pafiord, CobGlTHe @ — TPEThErD paHra, Tak KAk NyTH, BealyuMe B
570 CofpITHE M3 HEXOAMOrO ColLTHH &), BEJINTIOT TOABKO TPH pa-
ottt A, A’ A 1AB Apn, Aja Ao

Cerepoit rpadik Aaer BOIMOMHOCTH OUCHHTD KOJRYECTRO
H KAYECTBD MEponpisTHit naanupyemon onepauni. O# noaso-
ARET VCTAHOBHTE, OT KAKHX H3 HHX H B Kakod crenein sapi-
CHT JloCTHX(EHHE Koweunofi uean onepauun, Tax, panr coObiTius
MOKASKIBAET, Kakoe KOAMUECTBO pador W Kakux HeoOXoLuMo
BLIOJHITL, Wro0H gannoe cobeitie cocroanock. Certenofl rpa-
K TaKKE MOKasbBACT, KaKHe MEPONPHATHA CACLYET BRNOJ-
HTh B TEPBYIO O4epelb, KaKKHe MOMKHO BLIOANATL napaj-
neabno, Tak, B Hames npuMepe BHAHO, YTO HH O1Ha Iocae-
ayowan pafora He MOMeEr BHOOAHATECA paHbUIE YeM 3AKO0H-
yatea Bee npepmecreyiomue. Buano taxme, uro paforsl A
B Az MOFYT BHUIIOJHATHCH NAapajnefbHo,

3.5.3. Auaina ceremoro rpaduka

OcHOBHEIME TapaMeTpasi cCTeBOro Tpadika ABARIOTCA:
1) Hanfoaee paxHee DO3MOMHOE BpeMi HACTYNJEHHA [-ro
cobutts Tp(f), pmunciagsenoe no dopumyne

Talh= 111&::? (Tp (&) + &) (3.5.1)

rne cuMmpogaMs { © f of03HavaloTci HOMEpa npefmecTnyio-
LWEro H MOCHEAYIOMEro cOBLTHA COOTBETCTHEHHD,
ti; — npoaoJuKRTensnocTs (4 f)-A paboThl.

Otosnauenne { © j nokasmsaer, uio cobutHe { npeiue-
cToyer coGrTHIO J.

2) Casmoe noafiee AONYCTHMOE BpeMA HactTynacuus i-ro
cobutust Ty (f), Bumucasemoe no gopuyae

I'nlf) = min [T“ () — f”]. (3.5.2)
=]

roe obpagauenne {— [ noxasseaer, 9to codwbiTHe | mpealle-
CTBYET COORITHI i

3) Peseps Bpemenn SaiHoro coGuTHA R, BLMHCAfeMb
no thopMyse

Ry =Ty ()— Iy (). (3.5.5)
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4) Tloansifi peaepn spesmenn paGorsi ra(i, [}, BHEIYHCIAEMBLT
no qopyyne

Ikl D =T lN— ()~} (3.5.4)

CMBicA MOJHOTO pesepsa Bpemens padoThl 3akJiovaercsa B
TOM, WTO safepikka B Bunoasexun paborst (4, j) wa sean-
ity Afg>>rn NPHBOAHT K 3ajepKe B HACTYNACHHW 3aBep-
maiero cofutia Ha seauunny Aty — ra(i, J).

5) CpoGoausil peseps spemenu paGorsl re(f, f), BeMHCARE-
MBI 0 hopayae

re (i J) = Tp[j}—':ru (£) — 1. (3.55)

Cupica ceofonnoro peseppa spemenn paGoThl 3akalouaercs
B TOM, MTO 3ajepiKKa D BHIIOJHENHH PatdoTh Ha BeAHUHHY
Alij = ro(f, j) He Bamaer AN Ha OLHH ApYroil cpox, oupene-
JeHHB DanHBM CETEBBIM TpadHKOM,

OcHOBHLIMH TOKa3aTe s Ml CETeBOro rpafuKd, Mo KOTOPHIM
BLMOJMHACTCS ro AHAAMZ, HBJAIOTCA!

1} Kpwrndecknit nyts — 370 NOAHWIA nyTh, Ha KOTOPOM
cymmapias npoaoJiKHTCILHOCTh pador ABMACTCA MAKCHMA/L-
Hoil, Musmy caosamy, 3TO caMblil AMHHHLIE N0 BpeMeHH IYTh
B ceTesoM TpafpHKe OT HCXOQHOrO A0 3apepuiatollero coOs-
THH., KPHTHYCCKHA NyTh JAHUMHTHPYET BRIIOJAHERHE OnNepalliH,
nostoMy Joban safepmka Ha paforTax KpPHTHYeCKOro OyTH
yBeqHuneaeT mpema Beero npouecca. CoGuWTHA, Hepes KOTOphIE
NPOXOIUT KPWTHUECKHI T¥Th, N PatoThl, Nexmallfic HA  KpH-
THUSCKHX MYTAY, HAILBAIOTCH HARPANCHHnML, Y KpHTHYE-
cknx paBor Kax nodnse, TaK M cBOGOIHBE pEIEpBH BPEMEHH
pashbl WYMo (NpH3NAK KPHTHYECKOR padoru). KpaTHYecKni
IYTH PACCUNTHIBACTCH MyTe onpeneaciis pabor, nodHkie pe-
JCPBLE BDEMENN KOTOPHX PaBHN NYJ/IO.

2) loaswii peseps BpeMeHd HEHANPSKEHHOrD NYTH — 3TO
pEIEPE BPEMEOHH HeHAMPHAEHHHX COCLITHA pabor, T. € Tex,
KOTOpHIE JeMarT He Ha Kpuruueckom nyTw. B Tom caydae, ecan
HEHATPSKEN bl 1 KPHTHUECKHI NMYTH He MepecekaioTcd, noJ-
HElil peseps BPEMEHH HEHATPAMEHHOrO NYTH PaBeH PA3IHOCTH
MeMAY ero LAHHON B JAJRHON KPUTHMECKOro nyTH (B0 Bpe-
mennoil mepe). Ecan  HMEHANPAMKeHHbl o EPHTHYECKN] nyTH
HepecekaroTeA, NOJHbIT peseps BpPeMEHI paBeH caMomy ajH-
TEALHOMY YHACTKY HEHAIPHMEHHOrO ITYTH, JAKMOMEeHHOMY Fll'IE-r
ALY  COOTBETCTBYIOLWHMH NapaMu cOOBITHA ~ KPHTHYECKOrQ
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nyt. TMomuwit peaeps spemenn HEHanpsKeHHoro myTH noka-
JLIBART, HA CKOJLKO B CYMMe MOMeT OLTh YDeawdcHa mpojod-
HMUTSALHOCTE BCeX paboT 3Toro ayry 6e3 u3MeHeHHs cpoxa
BLMOMICHHA omepalinig B [eJoM.

CymnocTs anamiaa cereporo npapuka IaKmouaeTca B TOM,

HTO BLIABJAAKOTCA pE3cPELl BPEeMEHU paloT, JeKauiux Ha Hega-
NPAMEHALIX NYTAX, | HANPaBJIAOTCA Ha paloThl, JdemalulHe
Ha KPHTHYECKOM NYTH, KOTOPW JUMUTHPYCT CPOK 3aBepLIeHNs

paboTel B NeJ0M. 3THM  JIOCTHTACTCA  COKPAUICHHE Bpe-

MEHH BLINOJIEHHST KPHTHYCCKITY paGor, a apauut, B acei
OTepalmH.

3) Bpems prmoanenus pador (npemenusie ouenkn pabor) :
MOMET Onpeietathen Jnlo no HopMaTHBAM (CTATHOTIMECKHM
NOKa3dTensaM), AnGo NpH OTCYTCTBHH HX — N0 CACAYIOUHM

SMIHPHYLCKNM POPMYJIamM:

FI',..? - tmlu o #; pr tma: : (3.5.6)

! —

max gk |

6y = - . (35.7)

FAe f;; — MaTeMaTHIeckKoe OWRNAAHNE NPOJOAMITEILHOCTH B

nossenns (if) paGotw (cpeueokuzacmoe ppema pa-
0oTHL) L

Fjj — CPEAHEKBIJIPATIMECKAR OQWINOKA B ONPEAeJdeHHH Mpo-

JNTHHTEAbHOCTH paboThl;
min — HPOAOJIKHTENLHOCTE pafoTet B Hanbodee Gaaronpuar-
HEIX YCAOBHAX (OUTHMHCTHMCCKAR OlleHKa);

max — NPOAGVUKHTENLHOCTE  paloTH NpH  caMom  He(aaro-
NPHATHOM CTEUEHHHM OOCTOATEALCTR  (NeccHMHCTHUE-
CRag olenKa);

£

t

Iy, g — NPOACAMHTEALHOCTE paloTH NpH  VCJAOBHM, YTO HEe

BOSHHEAET HHKAKHX HEOMHANAHHBWIX TpyILHOCTER (HaH-
GoJiee BEPOATHAR OLENKa).

MaremaTuyeckoe omuganue o000 napaMeTpa CoTEROTO

rpadinia, ABATIOMErocH CyMMOR BeMHYNH {;;, paBHo E?U'
Cpeinerpanparnieckas ownlka B ONPEEICHHN 3TOMD Oapd-

MeTpa papna vy A
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BepoarrocTh csepuienis [-ro coObT#A B pacueTHH CROK
(p;) onpepeanercd no Qopay.e

_ o 'f‘a—rpm)
& { IVE”?‘[

rae ‘D — gyukuna Jlanaaca; g
Ty — aafaniuil cpox cpepmennd cOOLITHS,
i g j-r0 CcOOBTHA;
Ip(f)— ppems pannero cpepuienus j-ro

' GEH B olpeaeieHin
G j— CPEUHCKBAPATHIECKHE QLUIn 1|;:I-;| e
npoAcamknTeAbHOCTH paboT, KOTOPHE :
ANCH TPH BHIMHCJAEHHA PAHHETO CPOKa HACTYILIEHH

j-ro coBRTHIL.

(3.58)

Mpumep 352, Coctannen cetenofl rpaditic waiockiiun  CoRTRoE-
BAHUOrD YAADA MO OPOTHRHKKY (EM. npusep d.xnl1, TP mp;- afitia
HeoGXOANMO NPONSNECTH KOMIMecTREHHMR alamiia JaMBBIo RO o

Foa it & i3 e Brayane pn::‘IH'THH&‘I'TT-ﬂ oCionnepe Ak

0D Th KT, :
s P ofee paHero BOSMOCHOTS DPEMENN HaCTyMASH

EAMCIOTO J-r0 cOGLCTHS NPOH3BOAHTCSE no popsyne {3.5.1); BuuBCAE-
S BEINGIHAITCH War 3a WaroM;
7o) =Ty (D) +4=4
TP{!!II - TFH}+E== 12
T (3)y=T_(1)44=—5
3 P _ ‘ I
?"1 (4) = max HTP{F} 4 12); {Tp (3} 4 24)] = max (24; 32) = 3%
Tf: (3) = max '[{TD (2) 4 4% ET‘P[ 1) 4= ]H = max { 16; 36) = 36;
Tpni] = A% {('.I"P (4)+4); ETP{E] + 8)] = max {36; 44) = 44;
TP{?J = TI‘ {6)4 4 = 18.

2 cTHMOlD BPEMOII  HACTYILASHHA
ua-r'?;'lnj:gﬁtlriﬁn cgé'é’.ﬁ"qm.ff;ﬂﬁmﬁg mo GopMyae {B.a.ﬂj}llt, .%_Ell{ra:j;c“h
I:IT' ;-;um:mn:-m cobLITHA @, K HCXOANONY Gy npH  BTO B
- T ()

P -

Ty (1) == TP{._! = 48;

T {0) =T, (7T)—4=44;

T \5) =T, (6) — 8§ =236 . ok
Ty s= min [[Tn (6) — 4); [_’Tn (5) — 4)] = min (40 32) = 3%
T(d)= T, (4)= M = 8
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Ty (2)=min [(T(4) =12 (7 (5) — 4)] = min (20; 32) — 20;
Tn (1) = min [(Ty{3)—4k [T (2) — Ej] = 0N (4 12} = 12
Tp(D) =T (l)=4=0
a) pﬂﬂﬂﬂﬂ PeMCHIE Kasloro aaminoro colBITHA PACCUHTRBACTCA
no dopuyae (3.52.3):
Ry=0—0=10 R, = 32 — 02 w0
Ri=4—=4=0 Ry=136 —3 =0
Ry=20 = 12=8 Ry =40 —44 =0
Ry o § =8 ==y R, =48 — 48 = 0,

4) Tloanwft peacpe Bpemens KawacH patorw f;_,f} PRCCHHTRINRETER
no dopayse (3.5.4):

rE[ﬂ'.I}=4—IIII—JI=-l]; r“tﬂ'+4}=32—l?-|2—-ﬁ:
rafl 2) =20 —9 -8 =g Fo (4, §) =86 =32 =4 =0
P2 §) =36 — 12 —4="12 Tally d)y=8—-4—-4=0

g0, 6) =43 =36 — §=0; Fp(d: 4) =32 =8 — M =0,
ro 6, 7) =48 —dd — 4 =0; Falti 8)=H—-32—-4 =8,

4) CroGoausiil pl!':]'?:}m BpeMenn KaXAol - paborm f”} pacesii-
THnaercd no capuyae (3.5.5):

felth 1)=4—-0—d=0; rcq;ﬂ. =82 =-MN=12=0
Fofl, 2) =12 —4—§ =10 P (4, 6) =86 — 32 — 4 =0
Fel2 5) =3 =W — 4= 1l r (l,B)=8—~d—d=0

Te(5,6) =44 —36 —B=; 7 (3, 4) =32 —-8—2 =0
Te 8, T)=d8 = —d=0; r (4, 6)=t—32—1=8

Adadee npoNssoouTes  pacucT OCHOBHEIX  noxaszatenedl corennro
rpadika.

} Pacuer HpHTHYECKOrD mMyTH MPOHIBOAHTES  NYTEM OOpeLeTeins
pabor, noanme PEICpEM BREMEHH KOTOPHKXY PABHLE MY40,

310 NYTh  @y—wll —rllyg—r@—wilg—+l—+ily.  Ha pue. 551 on noxazan
HHPHEMHE CTPEAKS ML

Aanua kpuTineckoro myTH (o BPEMERR) Pabia TH]} g fﬂ, g+ fl, 3 +
+‘Eu. s T gt sty =8

2) Onpepensercs  moamelll  peaeps  DpeMOHN  HeNanpsyKemHOro
MYTH, KHAHECTRE HOHANPMIMKCHHOTO N¥TH  PACCMOTPHM  NYTh

O =+ =il —wll —+ T g1y

TMockobry KpATHYECKHA N HEHANPRKEHHBIA MYTH NEPECORLITER,

GoAHLll pesepR BAPEMOEN HCHAMPAMENHOrD NYTH CNPeleisercH peaep:
BAMH YHaCTEOB WCHANPAKCHHOrD 0YTH, 38HIOYCHHBIME Mediy nepe-
CONCHHAME S--8= 16,

L]

15 CeveroE nAMHEDORAHHEC 1581

oRencuisll AaHAAN? NOKAILIBAST, YUTO COKPAWLEHWE CPOKOD Hale-
cemE,p y;':pa Moker OLITL JOCTHPHYTO OYTEM nepﬂpacnpme&iﬂtﬁ
RPEMOHN  MEXAY HEHANPHHCHHLM W KPHTHYECKAM MY TAMIL B
pecypoon © HeHANPAMEHHOrD NYTH MoMeT OHTH ﬁwﬁmesﬂlﬂl‘iﬂ h'l:lﬂj;T:
i mepesefieda Ha KputHyeckiit nyth. Tem camu npﬂnumuun : ﬂa e
KPHTHUCCKOrO MYTH, &4 3Ha4WT., W Fiapa B LCAOM Gyner < pﬂl:ﬂ é
3) Bpemewnste ouengw palor NPOH3BOANTCR B COOTBETC

opryaamu (3.5.6) — (3.5.8).
Hanpmsep, Tpn fpin=4 9 fpay=9% £, ;=TT T, =104,

. B .t
Tpli) =84, 3} apy =2,
CRea e H O EMOE BpEsMA BEINOAHCHRA ';lﬂﬁ'ﬂ"l"lﬂ DaaH

= A4 THD
=g =684,

cpeanexpadpaThieckan omulEa B ONPENSACHNN  TPOLCAMNTEAL-
HooTH DafdoThl patHa

L]

_ 9—4
B
BepOATHOCTE cRepmEnus j-ro cofuLTiA B pacueTHul cpox pania

P_;-'l'(m;sg ) =@ (0,4) = 0,311,

= [,833 49,




4. NOUCK OBBEKTA
4.1. BHAbI NOKCKA

Paaanvaor Tpn ocHOBHKX BrAaa NONCKA: KOHTPOJLHGIE

(& {:uf{uuel. no BL3oBy (BTOpuuxmil), Ha pybGewe (Ha au-
HIN)

Konrpoavnedd nouck npencrapaser obcienosanne 3aian-

Horo pafiona Axa obHapyXeuws oOBeKTa WM YCTAHOBACHHY
ero orTcyTeTBHA. On nposoguTcs B Tex CAydasx, Korja Her

AAHHLX O MecTe HaXOMAeHHA oOLLKTAa Ha OnpeneienHblil Mo-

MenT Bpement. KOHTPOALHOMY NONCKY COOTBETCTEYET PABHO-
MEPHOE pacnopeiesenne BepoATHLX smect 06BeKT4 B paitone,
nojjemanieM obdcaeaonan.

fToucx no semoey npeactapaser obcienoBasie Mecra 00-
Hapyienns O0LeKTa wepes HeKoTOpoe BpeMa NOCHE Toro, Kak
5o obHapyxenne npousomno. O NposeanTes B TEX CAYUAAX,

KOrna HMEOTCHE AAHHLIE O MEécTe HAXOMMAeHHd OoO0LeKTA HA

onpenenennuilt MoMedT apemenit, Iloncky no Be30BY coOTBET-

CTBYET HCpABHOMEPHDE pacnpelesenne pepodTHLIX Mect 00h-

EKTA B OKPECTHOCTAX TOUKM €ro NepeHunore o0HApPYVACeHHY,
Houck wa pybexe npeactapaner obeae oBaHHe BIOAL 3d-

HaHHon annmu. Ou NpoOBOANTCH B CAy4YanX, Koraa HMCOTCH

JAaHHLIE O BEPOATHOM Kypce OOGLEKTA H YUACTHe ero Bo3MoK-
HOTO npopuiea depes pyGem. Ilomcky wHa pyGemxe coorser-
CTOYET PABMOMEPHOC PACMIPEAC/HCHHE BEDOATHLIX MECT MPOPLEA
ofnexkTa depes aunmo pybexa,

3 saBucHMOCTH OT NEPHOANTHOCTH HCNOABIOBAHAA TeXHH= .

HECKNX cpeidcTs obHapyedHs o0bexra [oHcK mMomer OblTh
HENPEPLIBHMM IIH IHCKPETHRIM,

Kpurepuamn sekTHEROCTH TolcKa Moryt OuTh NpPOHIBO-
ANTEbNHBIE H BepOATHOCTHLIE NMOKA3ATENH,

[IpoussoaRTeALHEMH NOKA3ATEAMHE NOHCKE ABASIOTCA Teo- |

PETHMECKAH IPOHIBOAHTEABHOCTR MOHCKA, pedJdbHad NpoH3BO-
AUTE/IEHOCTE TIOHCRE H OTHOWCHHE FEEﬂhllﬂﬁ TIPGHE-BUII.HTEHB'
HOCTH NMOHCEa K TEop eTHIecKoil.

4.2, KoHTpoAbALEl noMCK 183

BepoaTHocTaEe NOKAIATEAN NOHCKA: BEPOATHOCTE OOGHAPY-
wenns obbeRKTa K 3aJaHHOMY CpOKY, MATEMATHYECKOE OXH1A-
e uyHeaa o6berTos, OOGHAPYMKEHHBIX K 3ajannoMmy CpPoRy, H
waTeMaTHUeckoe OMUAaHne Bpesmenn, Heobxogumoro ana o0-
papysenns ofbeKkra (cpeanecikuiaemoe Bpems obHapyiKenus
ubbeKTa).

[pn pacuerax NOHCKA ONPCACNAICTCA Takie BEPOATHOCTH
paxoMIcHia ofBeKTOB B 3ajasHolt o0JacTH H NOABACHHA HX
¢ PasTIMIEIX  HAUPABJICHH]T H HA PAa3TMMHMX  PaccTOAHNAX

or HaGsogarean.

4.2, KOHTPOJBHBIA MOHCK (MOHCK B 3ANAHHOM
PAHOHE)

4.2.1. FPacuer npou3BoANTEABHIX KPHTEPHER NOHCKA

Teopernueckan TPOHIBOAHTEILHOCTh nNoucka W, papua
W = Ly, o¥snr (4.2.1)

rae Ly o— subexTisnan mupuna nosocH obGe/elOBAHNA Ha-
dnwoaarens (Habmolaredei);
— Oaa rpynnsl HaOmMOIaTeacH:

Wy, 0 = (Ny—1)dy + 2006 (422)

rae Ny, — uncno mabGmojgaTtene;
¢y — paccToanne Meday HaGMoJATEAAMN TPH NOHCKE;
Mo — MaTEMATHYECKOE OMHIAHAE AALHOCTH ACHCTBHS
TCXHHYECKOTO cpenctsa  o0Hapysenun (cpepde-
GEHAEMan AJLHOCTL ODHApYHEHHA);
— aaa oaungounoro sabmogarenn (Np=1);

iy o= ({1— 1}*'1“ + Eﬂnﬁ = Eﬂuﬁ.i

¥ 9 — CPEARAR OTHOCHTEIbHAA CROPOCTH NOHCKA,
Vg = Ry (0 + v, . (4.2.3)

rae R, — koapdmunenr, smbnpaemui n3 rada. 4.2.1;
Uy H Uy — ckopocTH naGiiofarens M olvekta (uean) coor-

BETCTHCHHO,
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Tataowua 4.2.1

Koadpuunenr £y, nam pacuera
CpeliHell OTHOCHTENLHON CHOpPOCTH

'zll ™ o 44
— yrau ﬂ—"‘ ko —H A =L R,
i H Vi o
0,00 1,00 0, 60 0,63
0, 10 0, 91 0,70 0, 66
s 0,84 0,80 0,65
n-ﬂ grﬁ ?.E {1, 64
0
0150 071 ' W04

Peansnan wan shexTHRHAR NpPONAROAHTEIBHOCTE MONCKA
(Wap) pasua

eSy
Wy = 2

. 424
A (4.2.4)
rie ¢ — obmee 4Hcga0 OfBEKTOB, OOHAPYIKEHHLIX 33 gpemMi

NOHCKA;

Sp — naouwtaan pafiona Noucka;

Ny — cpeanee  KOAHYeCTBO OOLEKTOB, HAXOAWBUIMXCA B
pafioHe BO BpeMA NoHCKA;

Ep — (akTHueCKan NPOLOJHKHTENLHOCTE MOHCKA BCEMH HA-
OO ATENAMH,

Mpusep 4.2.1. IMpowasogktca nowex B pafiorre  nAGARRID 8. ==

P
=60 000 wm®. HasecrHo, uTo B TOM pafloHe OLHONPEMENHO jraxoii-

noce N, =I5 ofwexvos. [Monexk apomasotnaca 20 wabawiateassn n
TCYSHHE MEecHa {I'“ == 30 = 600 padroaatese-mref). Mpit 1o

tMeno wmecto e=2530 ofpapyHennmx ofwesTop:
= 200 wsfuen; - 100 Wt/ 2eHb.

Heofxoanmo paccydTaTh OTHOWENHE Peafbiol  MpoMInomEresh-
HOCTR noleKa K Teoperuueckol — 7

Pemeune 1) INo dopuyne {.1.2.-1} paccuiTRBasTCA quf

2500 50 Ol
Wsn:]: = W = [56G HH"'MEH‘&_.:

4.2, Konrpoasnstf noues 185

L
2) s raGa. 4.2.1 mo ﬂ_“ = 0,5 mubupaercn k, = 0,71,
"
3) Mo dopuyae  (L2.3) paccunteiaercs  vpp =0,71 (2004 100)=

=213 Km/aoHL,
4) Mo dopuyne (4.2.1) ¢ ywerom (+2.3) paccauremaercs W=

e= 2.5« 013=2130 'km¥acib,

6) Haxoauren ornomemme Wgy K Wa, T. €, 9 = 16662130 = 0,78,

4.2.2, Pacuer BEpOATHOCTH HAXoMAeHus olbexta p 3apanHOM
oGaacTy

BeposTHocts Haxomjenns o0nexTa B 34R3HHOA OOGAACTH
eCTh BEPOATHOCTh TOTO, 4TO OOBEKT, KYpChl KOTOPOro 3akat-
qeps Memay Ey » £, HAXOAMTCA HA paccToAMMH oT nabmona-
TeH B MpeAedax or f) A0 rp B AHANA30HE €ro. KypCcoBHIX yraon
OT ¢uy RO Guo. llpu 3TOM npeanoaaraercs, WTO:

1) 82 > &40 Gue > 1 Mz > 11
2) Bee tpH BeanuHHR paclipelcqentl paBHOMEpHO.
Hckoman sepoaTnocTs paccuntupaeres no Qopmyae

P <E<Eprisr<ryfumsfa<u)=

£ Iy

- 7 2
) ) | derar das.

il

(4.2.5)

NMpusep 4.2.2. B paftowe naomaawmo S, - 10000 kx?®  peficroyer

ofiBeRT, MECTONONOMERNEe W HampabAcHHe JIBHMeHnHn HﬂTﬂPﬂ,}'g He-

wanectHu, Kype ofnesTa osaxmodes B npegerax 0% < & < 270°,
Heofixoanmo onpeiedMTh BEPOATHOCTE laxo#ifenus obnexra B

phiaacTH, OTPAHANGHEOA  paccTosumem o Halawdatenn 7y =),
Fg =50 KM B KYPCOBBIME yraamn HaGiioparters g, = 459, g, = 315%

Pewenne MMepexogn ®k paanaunofi smepe (== 180°), no dop-
gyne (4.2.0):

L 3 = w 3
P(TﬂE{TH, ﬂ'df{ﬂ'ﬂ.-—fd}q"{—_l{' ==

1
= 2.3,14.10.000 j.

| a
i (o
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4.2.3. Pacuer BepontHOCTH NOABACHHA OOBEKTOB © PASMUMHBIX
HANpapAeHHl OTHOCHTENLHO HaBmogartean

ITpeanonaraercs, uro uyffu 0OBLERTOR PASHOBEPOATHO pac-
3607,

npepeaens s npexeaax 0
Pacuer BRNOAHSETCR ¢ NOMOLLBIO rpatpuka ' (puc. 4.2.1).

Plgy1 €4 < qys)
d Yoo,
v

T NS e S S, I LR e SR R e R |

! .
90 60 70 80 80 100 1O 0 IR0 MO0 80 10 lsg fﬂ

Pue. 4.2.1

Mpusmep 4.2.3. I:!.aaec'rnu. qe0; P - 12 waiju, oy = 2 kmfu, HeoGixo-

AHMO HARTH BEpPONTHCCTE nonpackin o0besva B Alana’zole KVYPOOBMX
yrace saGanatens 0—70° npasoro Gopra.

Pemwenne,_ Ha rpaduke (puc. 4.2.1) uepes vouwy, eoarperer-
sywomyn § = 707, NpoBOIHM  NpRMYIO, NCPNENANKEYASPHYID  OeH
iOcuuce. Touky nepecencnnna stofi npamodf ¢ KpHuoft rpadiika, coors

o i
BETCTRY oL el -H—H=- o = U,5, cuocuM Ha OCh ODAHHAT B HAXCIHM,
1

yro P ::{l" <y < ?'ﬂ"';l = (25,

4.24. Pacuer nepoaTHOCTH NoRBJieNHs o0BexTOR
Ha PA3JHYHLIX PACCTORHEAX C© PASHBIX HANPABACHHH
OTHOCHTENBHO HaDAAATE R 4

Ilpennoaaraercs, 410 KypeW  OGBEKTOB paBHOBEpPOATHO
pacnpeneneHn or 0 go 360°% Pacuer penognaercs © noMoubio

rpaguxos  (pre. 4.2.2—4.205), mocTpoeHHLX AAA PASTHYHLIX

4.2 Kontpoanas{t momck 187

COOTHOWICHHA cropocrell mabmofaTens W OOBEKTA A4 30HM
pOnapyxenns paanycom B 2 ENUHHUL PACCTORHHS (1ia pwm
cyHKax 3oma OOHApYAeHHs 3allTpHXOBaHA).

Npomep 4,24, Hagectio, uwta o, = 16 kufq, n ™ 12 xufw,  paan-

foers AefloTRus cpencrpa  oONADYHCHUA ..’.'Inﬁ-»i B, HEEIﬁHD.i!.EIIHD
pacTh nonpicnHA ofheRTa Ha KYpooBOM  yrae Hald-

Eﬁ;:n B:rpﬂf-m" senore Goprta B AMcTaulMn 18 KM ¢ pacucTos,
i :

yto oN B nDocaemyiouleM nooadacer B JOHY neflermn  epeacrea o

HApYMENN (PAAMYC SDHM paBed Aaisuocti AeflcTeus cpeicraa of-
napymennal.
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Pewewn e HaGupaew ana paciera rpadux (pue. 4.2.4), coors

BETCTBVHMILIEA
i

[MpuEnMas B KavecTee MacwraGa JaALHOSTE mefloTiis CpeacTBa
oGHApYICHHA, PABAYIO 4 KM, HAXOLUM B 5TOM MaciiTabe noamimmo
KypconoM yrae ndabamaarveas ¢, —40° aesoro dopra @ gwcrannmy
18 M (3Ta mMOINONE OTMEUCHA MA  PHCYHKE KPyHKOM).

Ipaduk nokasmpaer, uTo: 3amanHof  moamusi COOTHETCTBYRT B
POATHOCTH NOABACHHA oObekta P = 5% = 0,25,

!

4.2, Komtpoasinf momnee
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4.2.5. Pacuer peposTHOCTH ABMIKEHHA O0DHAPYIKEHHOIO
o0bEKTA ONPEfLICHHBIM KYpCoMm

[peanosaraercs, 4ro Kypok  O0BLEKTOB  PaBHOBEPOATHO
pacnpesescns or 0 go 360° Pacyer pLnOJUAETCH ¢ NOMOLLGIO

¥,

ol S

8; (k) Vy Ll
10

{9

(1]

a7
i

{1 ‘Fx\
. AN
zf /Y / ’k

7 e L
N D g [ g

& 40 80 170 TR0 200 A0 280 320 JEOE

P, 4.2.6

rpapuroce puc, 4.2.6—4.28, nocTpoeHHLIX AN PASTHYNEIX CO-
prrowemiil ckopoetell naGawfareid n obbexTa.

Npumep 4.2.5, Odvesr (0eaw) oldunapywen Ha EKYpoonoM yrie
uabamaarens Q'H:EU“ npagoro  GopTa. ARBCTHO, 9To ¥, = |8 KM[4,

I
v, = 9 wmfey,

Heofxoapmo HafltH pepoftHocTh ARNMeHHA obHapymennora o0h-
CKTA KYPCOM, COCTABASICUINM ¢ Kypeom dabmwosateasn yroa £ =240°
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4. Tlamter obberTa

Pemongo

Hafiwpaes nan Ipiill:"-lﬁ'f:l. rpadiik, COOTBETCTRY ML
a

t"m"'”u_ = 18/8 = 2.0 (puc. 4.2.7). XOJAHM I3 rpaiKe KpHBYID, COOT-
Qe 00
g [
- &N
ﬁf I 1\ 1
{3 =w\
47 2 o
700 F
a1 %é 'i'#’“mn/ ./Wn kk
s ij’.-,; ]
O 40 80 120 160 200 #0 280 30 360 (k)
Puc. 4.2.7
L/

A
ﬂ,ﬁ /,lf"\\
{hd
o2} ||

_JE':gn ]

_"'_?F A
&7 ﬁrm#,..r ifg%'?.flm
¥

0 40 80 1A 160 AN ZHJ 780 320 360 (E)
Puc. 4.2.8

£

percTRYIOMYI0 4, = G60%, Touka wa sToft kpuoofi, aGeumcca koropofl

E= 0%, gaer ITE}IDH}'HJ B

WHM [[4C KYPCOM:

Q@ E) ==

QE-nHTJ!:mﬂ. ApnEennaT oSHEeKTa HHTEpECYID-
3.

|
/|
;I
|
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4.2.8. Pacuer pepoatHocTd ofuapymenws ofuexta
K 3a1aHHOMY CpOKY

Bepoarnocts ofnapysmenns ofnweKtTa K 3a0aHHOMY Cpoky
pacciuTHiBacTed 1o dopayae

Pog = | — exp (— u;“ ) , (4.2.8)
Q

FAg @ — NpON3IBOJITENLHOCTE NOHCKA © YYeTOM BEPOATHOCTH
HEYKAOHEHUA OOBEKTA W BepPOATHOCTH [IOJYMENHA ©
M KOHTAKTa;
T — BpEMA MOHCKA (BpeMA OQHOBPEMEHHOrD HAXOIKAEHHS
B pafode nowcka naowaawvie Sy Habmoparteneit u
o0BexTa).
Ecan B npouecce nowcka ofbexkT nepecexkaer pafiog no-
HCKd, TO

V i+

== TP

1 [:‘J'. Q.Tll

rie ﬂp ||.{HF-—_amma H WHPHHA pafoHa OOHCKA COOTBET-
C1TBEHHO,

Pacvetst mo popmyne (4.2.6) yao6HO BMNOJHATE ¢ MNO-
MOWLIo Tpauka (puc. 4.2.9),

U= Uy oy PyyePy. (4.2.8)

BepoaTtHocTs HeyKJoHenusa oOmekta (Payx) pacctuThl-
paercs no gopmyne

PH:,.'H: = (| = Pyyx) (1 -'PnPL (4.2.9)
rne Pgyy — BEPOATHOCTS BRIX0A4 OOLEKTA H3 NOJOCH TIOHCKA;

FPpp — BepoaTHOCTE Npopusa  offbexta uefes noJjocy,
npocMaTpuBaeMyo HabawgaTeaamu,

Ty " Aye > U

Ay 12 Q
E’n.n_ npH ﬂrr{:fﬂn.ﬂ'

(4.2.10)
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riae fyg— AHCTAHLNA Ha98ad YRJAOHEUnA ofbexta ot HalJo-

aaTenn; 3
Q — kpuTHueckufl Kypcosofl yroa, onpejaeifseMbli 1o
o thopmyae
g
= 0 > o o -+ .’f % (4.2.11)
=5 fa
o dy — 2004 ]
8 P“p_fﬁ( i ) (42.12)

rae £ — cpeantias olinbKa B MECTe Npopeisa ofbeKTa;

b — npueenennan  Gyauns  Jlanaaca, swibfupaeman H3
taba. 2 npHIoKeHNA.

bl

Py — BeponTHoCTh KOHTAKTA ¢ OO6bekrTomM, MNONABLMINHM B
b. SJOHY JI'EﬁC.TE!HFF CPE‘HCTEE Ilﬂﬁ;[m.ﬂ.Ellllﬂ.
& = Pe=1—ex [ Rlog® (4.2.13)
. S SRR B R
3 g
B . k= ——— = 0,00436;
60y -2 ! ¢

rane

2 — cexrop olchenosanna cpescrsa xalmogenua;
g — spems o6Cae0BANIA CEKTOpA,

Opusep 4.2.6, Tpynna 8 cocrape Tpex Hadnwaareaed {nr“=3}

NPOUIBOLUT UOMEK OOBeKTa B pafione paamepom ,IIF = 40 Ku, mp-
e= Jlb KN, T” w= 100 [o0heKT BCE 5TO DpPEMA HAXOOHTeA B pafioHe no-
MeKa)., w20 EM[W, U wo 28 mMfu, A =6 KM, —%u“ 2 xm, ,-5,'“
-0 KM, E.- 1 &M, 0 = ’IEEI'“' To= 1 MK,

Heofixomumo #afiti  pepoatHocTs ofHapymenns ofbexta Kk aa-
AAHIOMY CPOKY.

Pemenwe [o dopuyne (4.213) HaXoauMm

-2 ) (,0043a6.2.160
P, = 1—exp 1— (3 - 50,0167 =] — exp (—1,74)

C nomourkin TaGn, Xl [l no x=1,74 Haxoanm Ptnﬂ,ﬂ-l.
lNo hopuyae (4.2.12) HaxoanM

P, -w(ﬁ'”}_-buﬂ}

By 10090807 060504058241 0

?'3-
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M ¢ noMOUIBI0 Tala, 2 mpitdoients Ro X0 HaXO/LUM

A
Pyo= B(x) = 0,80,

20
Hi dopuyan (4.2.11) wmees @ =~ Illtﬂ-lﬂ—-z—a - 45,67,
Ha dopuyan (4.2.2) nmeem I, = (3 =1)84 2:23 =16 xm,
Mockonbky Ay =6 ku <, npumensem dopuyay (4.2.10),

B 1 45,67
Toran Py .= —gﬁ'— = 0,38,
M3 dopuyan (4.2.9) nveem Py, =(I — 0,38) (1 —0,50) = 0,31,
Ha dopuyam [4.2.8) wmeem o = 16.23.0,31-0,81 = 1124 KMy,
Ha cdopuayast {4.2.6) n ¢ moMowkio tada, X[ CERGLATEY
112,4.10 e
Pog=1=exp (= =3 ) = 1 — exp (~0,94) = 0,61,

4.2.7. Pacuer MareMartHuecKoro OMMAAHMA uHcaa oObekros,
ofHAPYMUBAEMEIX K 3AJAHHOMY CPOKY

Maresatuyeckoe OMHIALHE uicha OOLEKTOB, OOHApYMH-
paeMelx K 3ajlamsoumy opoky (MOgs), paccunTHBaeTca Mo

dopmyae
MOus = NuyPost + NuaPogs + - -« + NugPosn =

n .
=]

rie Ny;— KoaudectBo 0O0BLEKTOB, HAXOAAILHXCA B (-M
pafiode nMoHCKa;

Pogi — pepoatHocTe oGHapymeHns  ofwekTos B i-M
pafione novcka,

Mpnmep 4.2.7. [Towck ofwesvon (Oenelt) npowaBofduTcR B Tpex
pafioax ¢ BepoATHOCTAMH OOMHApYMENHA (H 3aZaNHOMY  CPOKY)

Pﬂm—ﬂ,?ﬂ; PDﬁI—D.EE; Fﬂm-ﬂ.fﬂ. B gawuod wus pallosos no-

HCRA HaXoauTeA ofnextom Ny, =3 N, =4 N =3,
HeofxoaHMo pACCHHTATE  MATEMaTHUECKOE  oMHIAaHKE  wdcaa
o LEEToR, O0HADYRHBASMBIX NPR NOHCKES (K 3alanioMy CpoHY).
Pemenwe Ha dopuyam (4.2.14) nmeem Mﬂm ws 20,72 4
+ 4:0,35 4 3.0,61 = 4,67 ~ 5 obwerron.
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4.2,8. Pacuer MaTeMaTHYECKOTO OMKHAAHHA BPEMEHH
ofnapymenns obnekTa (CPeAHEOMHIAEMOTO BPEMEHH
OfGHAPYIERNA )

Marematuueckoe omuianne ppeMeHn obHapymenna ofb-
eita I'ng MOKA3WBAET, B TEUCHHE KAKOrO BPEMEHH C MOMEHTa
Hawana TOHCKA B CPeaHeM MOMHO OMHAATh OOHADYMKEHHA
00beKTd, Tos PACCMHTHIBACTCH MO (opMyne

Fog = Splu. (4.2.15)

Mpumep 4.2.8. [lowck 00BEETA npoussoadTcs B paflode paamepom
A =40 Kty Lf = 30 kv Tpems pabmoastensun (N =3).  Yoaosus

MoHCKA COOTHETCTEYIOT HOXOAHEIM [OAHHRIM npHmepa 4.2.6.
HeofxofuMe paccuMThBATE ¢péiHeciiHiacMoe BpeMa ofnapyme-
i ofLeEKTA.
Peuwennuwe Ha dopuyam (42.16) nmeem rm..-m-awnz,.;-

w 0,7 w0

4.2.9, Pacuersl, ofecneunsawuiue saganuyw apdeKTHBHOCTD
NOHCKA

daa ofecnevenun saganHoll sdbextnensocrd moHcka Pog. s
HeoOXOAHMO pacCHMHTATE T]:IE:'E}'EMHE JHAMEHKA BPeMEHH MOKCKA
IJIH IJ0WLALH paiioHa NMoHcKa no dopMynaM:

—In{l —Pyg.3) Sp

Iy = 7 ; (4.2.16)

fytd

= SRR (4.2.17)

Sp=

Mpusep 4.2.8. HaGnoaatedn BeAYT monck ofnexta B paflone mao-
LA Ak Sp = i) km?, o = BOO l-::.:‘-',-r:r.I PANGHS.HAR

HeobxoAnMO PACCHHTATL:
1} TpeGyemoe wpesn asn obecnedenna  sadannoll  BepowTiHoCcTH
ofiapyments Py = ot

2] Kakum aonwbo OWMTh BpeMf noHcka, wTobe ¢ 3agzaunofl pe- °
POATHOCT LR P“ﬁla-ﬂ.?npuruu‘fpnn&ﬁ B AEa pa’za GoabWymo nao-

g Ak,
) Kakyw aaoullafs smoryt ofcasioBats HalawiatTesn ¢ Toll ke
aaflgHiol  BEPOATHOCTLIO F'm_:!: 0,7 npn  yMenwmenny ApeMEHH

NOHCKA B TPW pasa,
4} Kaknx poamuo GuThe npeMs noMcka, wTofs OpH coxpameHnH
OCTARLUAIR YCROBHA NOAYSHTE 22318HEYID BEPOATHOCTE oOHAPYMEHHR

B a0
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5) Kakus fomeed OwTe palor noucka, wToful npn o coxpatieins
ocTEALHME Yoaoedft B BpeMeitk nopcka 6 9 NOAYUYNTL 3azaniiyio be-

posTHOCTL oGiapyenna Poq o =00
Pemenguwe 1) Ha dopuyam (4.2.10) HoxXoaHus

== A0 (1 = 0,7 4000/R00 = — (=1,20)4000/800 = § u.

2 Yralw ofeneiobaTh ?Sp HEOGXOLIIMOD r-"il‘“, T. &, 1214,
3) Mo dopuyse (4.2.17) 3

%r&ﬂﬂ
8 e = 333 kmd,
p- =1l =0,7)
4) Ha dopuyam (4.2.18) HME M In v o= I (1 = 0,9} 4000/800 ==

o e =2 30)-4000/800 = |1,5 4,
B) Mo dopuyae (4.2,17)
i -500

e e ——————— (] ‘.
Ty e e T

4.2.10, PacnpeaencHne yYacTKOR pailoHa noncka
MEHLY HAOMOAATEAAMM

MocTanoBka 3agavu.
B pafione nioumtansio Sp npoussogures nouck o0vexkTos
ABVMA THHAMHI Halaoaarenei:

N1 — koanuectso HabaoZaTe el NEpsBOro THIA;
Nyg — KoanuecTeo nabmofateell BTOporo THIA,

i) — NPOHIROAHTEILHOCTE NOMCKa nabGmogarenefi nepeoro

THIIA;
1y — NPOHAROANTENLHOCTE MOHCKE HAOMOLATENER BTOPOro
THIIA,

HeoGxonuMo pacnpeieanth g:aﬁm-: moncKa mexay nabmo-
AATENAMH TEKHM o0pa3soM, uTobbl MaTeMaTHYecKoe OMHAAHIEe
ypesa ofwekToB, o0Hapy:MHBAEMHX BeeMH HabMoLaTeIAMH,
GL0 HANGOALUINM. f

Pacuer nponssoaHTes nyTeM pacnpefenendn MAOUIAIH Me-
WAy nabaiofateJamMH NPONOPHHOHAABHO HX NPOHIBOAHTE/IL-
HOCTH NOHCKa no gopmyaan;

Bi e Al 42.18
Sp Nutty + Nygttg ' ( }
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Ny 8 N atty | :
S S (4.2.10)
83 = 8p — 5y (4.2.20)

rpe 8y # 8Sy— yuacTed pafiona noucka, pujensenue 1nasmao-
JATeAAMH NepBoro i BTOPOTO THHOA COOTBETCTBEHHO.

Mpumep 4.2.10, [lonck B pafiore naoiaabo SP- 1000 kM?* megyt

HabJonaTenn ABYX THAOR B koawwecvee: V. =1, Vg =1, 8y =082,
H. = ?,Ea

Heolxoinmo pacnpeleJuth YUacTEN Mexay nadamwiaTeqsssrd ABYX
TilOB & PACHETOM ECNeyenisl MAKCHMYME YHCAA OOHADYSHARAEMAIX
olLeRToR,

Pemenune [lo qmpu_!me{"ﬁ.ﬂ.!ﬂ}

5 1.0,92 «
T T T e

&y we 1000-0,286 = 285 km?,
Io dopmyae (4.2.20) maxoausm &y o= 1000 = 286 = TI14 wM2,

42,11, Pacuers AHCKPETHOro NOHCKA

 AncHpeTHul MONCK OCYWLECTBASETCA NYTEM depeloBaHms
00caenoBaHAR PAROHA NpPH OCTAHOBKe HabMONaTens c nepe-
MEmeHHEM B CASIYIOLIVIO [MO3HLLNIO HAOMIOLeHIS HA BEICOKOL
CKOPOCTH Uy, nep: Bo BpeMA NepeMellleHHd B HOBYIO NO3HITHIO
nafmojenie He BejeTcH.
BpeMa nepexoga n3 NOIWIHH B NOSHIHID fyep PACCHHTH-
paercd no gopmyne
P (4.2.21)
Ui, nep

rae dy — paccTOANHE MEMAY ABYMA OVEpPEAHLIMM [OIHLIHAMY
oGCAe10BE HHA,
IIpon3B0ANTEABHOCTL [OHCKA PACCYNTHIBEETCH Mo (opmyae

- ('-"':.-E 345 He Eﬁndt'u?‘n)

u =
|I~'m|:|‘l‘ Iy

NPy (4.2.22

BepoaTHOCTs oGnapysenna ofvexra (uean) K saganHoMy
CpoKy paccunTEBaeTcs no popuyae (4.2.6),
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Mpustep 4.2.11. B paflone naoulaibio ni'p e 2000 KM mpomaBOAITeH

asckperuuilt  nomck  Tpess  HaGmoaateammn (N, =3). d, =3 Kw,
v, =30 kMju, o, =10 EMjE, T, = 2uM, To= 20 mun, To= 1014,
B = 0,75.

HeoGxoousMo paccunTatbh BEpOATHOCTL obRapymennn obnexta K
3AAAHHOMY CPOKY. g
Pewennwe Hs dopuyant (4.2.21) HaxoAnm ‘Enup == 3[30 = 0,1 4,

Mo dopmyae (4.2.22)
{3,14.2% 4 2.2.16.0,33) 3.0.75 =

- .10 170,85 Kkmiyq.
] L]
Mo popmyae (4.2.6) H ¢ nomombn tada. KI[1] Haxoanm
170,5+ 10
Pyg=1—txp (- """ﬁﬁ*_“) | 0% (= 0,88)=0.57.

4.3. TOMCK MO BBI3OBY (BOCCTAHOBJIEHME
KOHTAKTA)

4.3.1. Mouck Ha npaAmMom rasce NApaANcibHbIMH KypcamH
(pre. 4.3.1)

[Mopck NPOHIBOANTCHA NPH MepBOHAUANbHOM 06cAefoBaHNM

pafiona ofnapymenua obpexra. [ajsc npoxaaiupaercd Tak,
ol cepeanna cTpos uabaoaarteen NpoMIia Hepes HOXOA-
Hoe MecTo OoOHApY:KeHua oOnekta. Pacuer noscka,

1) PaccunTsiBacs BpeMa Nepexofd fyep B pailoHe NoHCKa
H BPEMA ZANEALDBANAA faan:

Ho—Fu—vul! wud T 1‘m:rr."rj: )—Vy, noet Pfﬂﬂﬂ F'"_"q'”ﬁ :. (4.3.1)

) =
Uk Uy, mep + Y

t3an = Ly + Lnoerp + fneps (4.9.2)

rae  Jy— naqajuHoe paccToRHMe Mexay wMecrom oGHapy-
MeHna ofbeKTd H NOHCKOBON TPYIHOOL;
fu— npefeasias ownbra B mecte o0HapyMeHna obb-
eKTA;
Uy — OpeanofaraeMan cKOpocTh 1eal,
Uy, noerp— CROPOCTE nabiofarenel npi nepecTpoeHHy B no-
HCKOBBIL CTpoOR;
Uy, nep — CKOPOCTL Habmwoaareneil npy nepexole B TOMKY
MEepeCTpoOeHHA B MOMCKOBHA CTpOM;
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Hog— cpeansa naabHOCTH oOHApYIKeHHR oO0BbexkTa Ha-
G of0aTe eM;

ynd— BPEMA OT WCXOQHOro MoMeHTa ofHapymeHus o6b-
eKTA [0 HAuana JBIGKeRHs HaOmopatenell B
pafioHe moHcKa; g

Epep — BpEMA Nepectpoenns B mouckoBulf cTpofi.

o e ~
i BalCe F
]
l i
' : |
fﬁ‘_ ~ -Jf_?.-. i _:
e e N et N
Vo L ey enasei bo |
+ i
| |
|
Pue. 4.3.1

2) Haxonmm npusefennoe yaaneune Hnp nabuolarenci
OT HCXONHOrO MecTd ofHApYMeHHA ofLeKTa:

ﬂnp = Mg — ﬂyu T UH!HH[!]' = (U, nogTR ) "!nnc'.rp —
— (U, nep — Vs) tnep: (4.3.3)

rne Jlyx— paccTonHMe, Ha KOTopom OOBext, mepeuM ofHapy-
WMUBWNG HabmopaaTenel, HaYHHAET MAHEBp YKJIOHe-
HUA OT NOHCKE;
1, — cKopocTh HaG/olarenell npH NOHCKe,

7) Paccuntmpaerca (wnpuwa Lfy nopnemamero obeneso-
BAHNK PANOHA TIOHCKE

Uty = + 2. (4.3.4)
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4) BHMHCARIOTCR NPOAGIKHTEABHOCTH NoHcKa fn (oT MoO-

MEHTA 3JABEpLICHHA NepeCTpoCHHst B8 nouckomwll crpoil 10
OROHYANNA 1BOUCKa) W Ajauna paifiona noucka Mg

by = 2ot Nalorn + Uy, (1.3.5)

Yp— Uy

; ﬁp Fm t';u_'rni {4.115}

a) Onpegeanerca napajg HaGawopareach N,..,.MP. npy Ko-
TOPOM AOCTOBEpHE BeTpevda © o0beKToM: -

f o + 200, 10 — 2005 5ec Q
Ny, norp = —— 3} o : . (437

6) Haxoaurcs BepoATHocTh ofHapyxedans ofbnekta Pas.
Ecan upcao Ny ocyiecranmiomux nouex kopaGiefi pasHo wau
npesslltaeT paccyHranHoe no Qopmyte (4.3.7), To

Pog = PunpPy (4.3.8)

rpe Fygp— BEPOATHOCT: HENPOPHIBE, Bh4NcCAAeMad no pop-
MyJe
Pynp = 1 — Pape (4.3.9)

Pap paccuntesaercs no dopuyae (4.2.12),
Eean lﬁi'r“ < Hih noTp: TO

Pﬂlﬁl = FHm.E:{PutrpFl" ':4'3-]0}

8 40
Prigux = a5 (4.3.11)

rae iy —cexkrop Kypeop o0nexrta, caeiya KOTOpPHIMH OH nO-
nagaer npu cOMMeHEHH B nojaccy wHpHEHOA 2 Faae,
TAG YKJOHEHNE OT TOHCKA HEBO3IMOXHO;
0y —cexTop Kypcom oObeKTa, CJIeAYA KOTOPHMH OH na-
nafaer B nonocy 2 Foge npn yaanenmmn,
Beanwunuu 8 n B paccumToiBaTth CALAVIOWHM oGpasom:
— Buuncanerca seaitunia 2 Foge:

Wope = (Ny— 1) dy + 205 sec Q — 2yu 18 Q5 (43.12)
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— PACCUHTEIRACTCA BCTIOMOTATEARHBIT yroJm

(4.3.13)

Puc. 4.3.2

— wa naanmete (pre, 4.3.2) w3 nenrpa OTEAAABBaETCA

BERTOP Un CROPOCTH HaGmoparenefl, N3 ero KOHUA NpoBo-
AATCH BCNOMOraTesbiule NpAMEIe, COCTABAAIOUWIHE ¢ BEKTO-

poM Uy VIO @, it OTMesaworcs Towxkn B, 8%, C, C' nx nepece-
YEHHA € OXPYHHOCTHIO CHOPOCTH OGLEKTA Cyi CHUMAWTCS Be-
auunie cextopon §i=C0O8 u by=C'OB’,

Mpusep 4.3.1. Cpynna wabiooaTeacid B goawgecTae 0 eXHHALD
(¥, = §) noayansa cBEACHIA @ TOM, WTO OOLERT alHADYKUBAACK B pac:

eroaHni oT X Hy=30 kM. -
HepGxofMo MNPOMIBECTH PACUSTH MOHCKA MO BLIZOBY HA NPRAMOM
FEACE NAPATASALHLIMH KYDCAMN NPH CASAYIOINY HCXOAHMX AaHHLIK:

JF“ =3 #u, ﬂm = 2 KM, _JI” = G KM, dH_—ﬂ KM, O = 10w/,
Oy = 20 kNN, o, nep = Pn. noerp

fnnr:'rp = 18 Muit, E =1 kM, P, = 0,.81.

Pauwanrae 1) Ilo tﬁnpm:me {4.3.1)

¢ EI:I—E—-IG{U,E{-DJE}—W-D,E—E
/ ‘mep = 30 + 10

- 30 KMy, rHll[ﬁ = |3 MHH,

=03y,
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2) Mo dopuyne (4.3.2) Haxoznm Iaan-ﬂ'2+ﬂ'3+ﬂ'3"n"i iy,

3) Mo dopmuyse (4.3.3) Haxonns A =30 =G4 20.0,2 —
— (30 — 20)0,3 — (30 — 20) 0,3 = |4 xm,
4) [Mo dopuyne (4.3.4)

2.14
i =
V(&) -
E) Mo dopuyne (4.3.5)

;o %0+2:10-0,84-23
n =19

np

o 2.8 = 28,6 KM,

- 5,2 g,
6) Mo dopuyre (4.3.8) naxoanm .-EP—ED~5.2 - 104 KM,
7T) Mo dopuyne (4.2.11)

Q == arcsin %— - 309,

B) Mo dopuyne (43.7)

22,8 4 2.6 fg 30° — 2.2 gep 302

'F"rr. notp — == w 6 nafrmiaTered.

8) Mockodsxy I\F”-- Nu.nurp' pacuer Pnﬁ NPOHIBOAHTER no dop-
myae (4.3.8). Odar storo no dopumyne (4.2.12)

[
Pap = & ) ~ 00,

a ¢ nosowsio tada, V[ nmo x=1.0 Raxoonm F“P— $:x: = 0,53,

10) Mo diopuyae (4.3.9) naxoaus Pirnp" 1 — 0,50 ==0,50.

11} Mo dopuyne (4.3.8) naxoanu Fue=0,5:0,8] = 0,4,

4.3.2. Moneg ¢ yckopeHHsiM NOCTPOBHHEM HA Nepexone
(pue. 4.3.3)

[Npou3asoAHTeA B CAYYAAX, KOrAa CTAHLapTHRE Ccrocofu
MepecTpoeHHA He 00EeCnevHBalT CBOEBPEMENHOro pasBepThiBa-
HiA HaGmonarenefi B nonckoBwfi ctpoft. [lpn ero BunonHenHH
NOCTpOEHHE B MOMCKOBBIA cTpofi HAUHHAETCH Cpasy c nojyde-
Hiem HHpoOpMauui of olnexTe.

Pacuet noicka:

1) Hasnauaetrca neaenr passeptusaunn [l paeuaft ne-
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JCHTY B3 Tounn ffy navaja paseepTHMBANENA HalaoAaTened, ua
TOYKY NEpBOHAYA/IBHOTO OOHApYMelnna obberTa.

dp __!

[

|

yi |
|40 =k
e o S ot TN i i i -t
4y ]

[

i

L

Pue. 4.5.3

2) BuluscasioTes BernoMorarenseie penwumnm A/, A, B, G

A" = fu + Unbing (4.3.14)
A= ,—4% (4.3.15)
B = A’ tg ; (4.3.16)

C=m';1g 8; (4.3.17)

e Uil ot (4.3.18)

6 = 45° + .ig_. (4.8.19)

TAE ¢y — NOHCKOBAA cKOpocTh HAGAIOMATENH;
v — CKOPOCTH  XOfAd NpH  NOCTPOSHHH B NOHCKOBBIA

CTpOA.
3) PaccunTsiBaeTCA BCTOMOTATENBHBEA Yron a:

tg ; = A—Vg“jéﬁ"—l‘:"; a:—%—}{ﬂ. (4.3.20)

H mix

4) Haxomutca Bpems cOamenus (nepexona) foei

ety e el R (4.321)

Uyt inag ©9% 2 + Ug
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~

5) Buuneasercn wupusa paiona noticka [y

Uy = 2 (U maxtes 510 + Hag). (4.3.22)

6) Briuncasercs BeAHYHHA U, ;. fegCOf@ H OTHAAIAM-

BAETCH MO JIHAH NeJenra pajpepTWeanus ot Toukn [fg. He-
pe3 nmoJdyieHnvio Touky M, nepnenguxyaspso npamon Hulla
NPOBOAHTCA JHHHA Kouua paizseprusannn. [lo wei ot TOMKH

| OTKAajWEBawTeA B ofe CTOPOHR — OTPE3KH, PAaBHLIG
Uy maxtes Sina. Orpeaox EF seautea wa (Ny— 1) paBHEX
yacrefl, ® NanOCATCH TOYKH KOHUA pajBepTLIBAHHA BCeX Ha-
Gmonartenell, PaccunrmBanoTea HX Kypew H CKOpOCTH NpH pas-
BEPTHBAHHUH.

7) Paccunrumamtes spems noucka fp B AAEHa  paflona
noucka Ay

l"n = 2 Evﬂfﬂﬁ + hr} : {4333}
Uy =—"Uu

"My = vty (4.3.29)

Ll

8) Heofxoanmoe Koanuectso naGliofatenefl paccunThl-
paetca mo dQopmyae (4.3.7). BepoarHocts ofnapymenna o6k
eKkTa paccynThigaeTca no dopuyne (4.3.8).

Mpumep 482 Tpynne satamaatenell noayuuaa cbeleHis o Toum,
gt o0beks ofnapymmpaaca 8 paceroniun ot wux Ja=30 KM.

HeolxoanMo ApouIsceTd pocderid NoHCKa no: bhiaopy © YCKOpeH-
HEiM DOCTRpOCHIEM patdmonaresel Ha nepexode npiH CABAYIOULRHX HO=-

XOOMBIX AanHbIX: fn=- 2 KM, J'Ic.{;= 1 xm, o™ 12 wmja, ©, — I8 kmjy,
Ty max =90 EM/4.

: Pemennel) Mo dopuyae (1.3,14) maxoans A" =2 12-0,25 =
-5 K.

2] Mo dopuyie (4.3.16) maxogum A =30 — 5 =25 xu,

3) [Mo dopuayae (4£2.11) maxonuu Q = Irc:in—:é = 430,

a
4) Mo dopuyae (4.2.19) maxomnm &—45—1--4—;-5&“.

5} Mo dopmyae (4.2.16) maxomuy B == 5ig 66 = 11,2 xar,
6y IMo dopmyae (4.3.18) nexomum M == 12/35 = 0,33,
7} To dopuyaes {43.17) naxoanm C == 0,33-30 {g 66° = 22,4 xu,
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8) Ilo dopuyae (4.3.20)

a 25— VHig11,0 =92,
g - 5.4 — 11,1 e

-'-;- - 30,8: o = TO°,

0) Mo dopuyae (4.3.21)

3 -3
. -
6 = a T 1,33 4.

[0} Mo dopMyde (4.3.22) Haxonm
UJP—E[EErI.EﬂIInTﬂ"—f-I}—H KM,

11) Mo dopuyse (4.3.23)

f' 2 (12.1,83 4 §)

n T 2 | T 0

13} Mo dopmyae (4.3.24) HaxoanM ,EIF e |7 = 128 xM.

4.3.3, TMonce no cnupanmn

MponssoguTca B CAyUan, Koraa npH NepsoHauaJILHOM
oficieiopankn pafiona obbext He Oma OOHApYWeH, B TaKikKe
npi noTepe KONTAKTA ¢ yie oOHADYKEHHHM OOBEKTOM. Pac-
qeThl TeHepaiLHEX Kypcon (TOMEK MOBOPOTA Cepe/libl cTpos)
BRMNOJHAKT CASAYIOUHME cnocoCamu:

|- cnoco6 (puc. 4.3.4):

— BMVACJARETCA AJHHA panuyca-sektopa Ro HauajbHORM
rouxs Cp MOHCKA!

—R, = A 4 Sulfo—8) (4.325)

ﬂﬂ mix + Un

— ornagupan Rp or rouxw [, HaHOCHTCA TOUKA Ca

Havana MNOHCKA;
— pLIYMCAAETCH AJMHA pajHyca-sexTopa R) ChHpanm, co-
oTEETCTBYIOULAR ero nemopory Ha 807

Ry=Roexp(5-18Q )i (43.26)
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— OTKJAaaAWBans & or toumu Llp o Hanpasasiy, nepned- ‘

AHKYAAPHOM  paamycy-sektopy Cp, HanocuTtea Ttouka C) no-
BOPOTA Ha caeayviolwi rajae « 7.

Puc. 4.5.4

2R ecnocoB (puc. 43.3):

— no dopmyae (4.3.25) paccunTHPaeTcn pagHyc-BEKTOp
HAYaABHOM TOMKH MOHCKA i HAHOCHTCA Ha KapTy;

— 3844Bajick [IPOMCHKYTROM BDPEMEHH = Me®y ouepei-
HBIMH H3MEHCHHAMH TeHepanbHOro Kypcd TNOHCKOBEIX Kopal-

medl, U3 TouKM Lp KAk M3 UeHTPA ONHCWBAIOTCA OKPYIKHOCTH
pagHycamu:

Ry 4+ vym Ro + 2vg% Ry + 3vym- ..

— PACTBOPOM IWIPKYAS, DPABNLIM Uyt, AGJAIOTCH 38CEUEH
Ha neppoft oKPYMHOCTH H3 TOYKM Co, HA BTOPON OKPYIKHOCTH

4.4. Tonck Ha pydeme 208

o ———

wi roukd €y B 1. 4 Toukw Cg, Oy, .. CORAHHAKTCA NDAMBIMH
JHHHAME,

Pue. 4.3.5

4.4. MOWCK HA PYBEXE

4.4.1, Mouck saanmoofpaTHwmMi raacamu (anHelinoe
naTpyaARpoBEanne)

Towex npoHaROmHTCH Npy MOOOM COOTHOWEHHH cRopocTeft
padaonarenns ¥ uead. PacueTol 3AeMeHTOB MOMCKA BHIOAHA-
OTCR Mo CASAYIOUIHM (opMyaaM:

le"l = HHI}"I' [‘4,4.]}

rae Lyq-—ﬂfl-m.ﬂﬂ nauHa ysacTka pydemxa aaa scex Habnwo-
natenen (pmc. 4.4.1);

I},q — OJHHA VYYACTKA, NPOCMATPHBAEMOro OAHAM Ha-
GmogaTeneM,

IF“‘ == Jr + ﬂﬂL [4.4.2]
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rie Iy — nauHa rasca HaGMORATEN:
Al — HOMOJTHATENBHEIN  Y4ACTOK, NPOCMATPHBAEMb) ia

G0 LaTeaeM,
Iy = Mg sina iy (4.4.
vy
- s 1
' |
e U ey N AT o e
%1 | | Lr Iy | Lr | 4%':_:.‘
L. ;ﬂ’ Lyy - Lyy - |
T ) 1
Pue, 4.4.1
MM N
| b= =28 (44.4)
T )
roe
b=t
e
0=t Eln:lg.-.ﬂL.* ~ (4.4.5)
2u,
Al = flgg cos a (4.4.8)
HAH
4.-5:15 .
Al = 44,
Vigm (4.4.7T)
Lyy
Pog = Py (44.8)
Lyw.s
AN .
L
Fﬂﬂ e -P“I' {4'.4.9}
li-qur ]

rie Lyg a I lyy, 5 —3aj8dHNe pa3Mepsl YYaCcTHOB, OTROJH-
MbIX BCEM H oaHoMy ualmojatrenio co-
OTBETCTESHHG.

ANTEARMHA

-

211

4.4, Moucw wa pydeme

MNpumep 4.4.0. TpossnofinTc noMck #a pyfexe SeThPLMA Hadam-
{N“ —4:.. I.r_l - we 30 KM, -Hu-ﬁ -2 KM, P, ™ 18 xmfu,
v, = i2 kMft{k == 1,5), P, =048, -

HeoBxoanmo pacesiniaTe SheMents ¥ sQPeKTHEHOCTD NOHCKE Ha

pyfusie opn AuHefinoM NATPYAHPOBALNH,
Pemenne 1) Mo dopuyne [1.4.5)

18

— 35,80,
757 g

® = arcly

18
2) Mo gopuyiae (4.4.3) BAXOANM tr= 2 zln Eﬁ.ﬂﬂﬁ w 1,8 KM,

(4.4.6) maxognu Af =2 c08 36,89 = 1,6 kM.
(4.4.2) HAZOLHM r‘,q e 1,84 2:1,6 =5 KM,
(4.4.1) HaxogHM

I"-_l,r-a we s 5w 20 KM

3} o gopmyae
1) Mo dopuyne

§) Mo dopuyae

8] Mo gopuyse (1.4.8) naxonnm

]
Pos = 0 0,8 = 0,5,

4.4.2. Monck nepexpecTHLME raacamu (BOCBMEPKOR)

Iouck NPORIBUIAHTCH IpH HE MEHEe YEM OBYKPATHOM TIpe-
BOCKONCTBE B CKOpocTH Halmoadtens No cpasHeHHI0 ¢ 006b-

BITOAM.

i
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Pacaersl s/eMenToB NOMCKA BHOOJHSIOTORN 10 CACAVIOULHM.
gopuyaam (pnc. 4.4.2): :
Lys paccuntmpaerca no dopmyvae (4.4.1),
puy

-

nae [y — WIBHE BOCLMEpIH,

Iy = 2 llsh 1/ i - : sin a,, (4.4.11)

rae k= :';“ '
1§
oy = arclg & i—}l-i : (4.4.12)
Al = Hog cOS ap, (4.4.13)
= sin
I, = jﬁf_lﬂﬂ; (4.4.14)
L= mflq = 8, (4.4.15)

rae fy u Iy — KopoTknit B OAMHULIE radck BOCEMEPKH COOTBET-
CTHEHHO. .

Npumep 4.4.2. TlpoHsBOAMTCA NONCK Ha pyfeme 9eTnpbMa  Ha-

G0 AT e H M (Nﬂnﬁ. I'i"h i - 30 KM, ﬂnﬁ =2 KM, v, -~ 18 warfu,

v, =Y EMfa (h=1}, P == |:II',|Fr1

Heabxonume paccusTate SiemedTH M shdexTHEKOCTE OORCKA
e pyliede TPH MEREKPRCTHOM NATPYIHPONAHHM,

Pewense 1) MNo dbopuyne (4.4.12)

g = arcig 2 V—g—:i_.—-:— - 40,39,

2) Tlo dopMyae (4.4.11)

b= 2.2.2 |/ S= 49,3° == 3,48 Ku,

T

1.4 Mower wa pyfexe : 213

by = Iy + 200, (4.4.10)

sl E:I‘ i 1 Eﬂ EH-I-

3) Mo dopmyas (4.4.13) Haxomnm 4l = 2 cos 48, i

4} Tlo dopuyns (4.4.10) Haxoaum I, = 3,48 4 2:1,32 = §, 12 KM,
§) o dopuyae (4.4.1) HaxolhM L‘l""' w 48,12 = 24 48 KM,

2148 4,8 = 0,08
G} Me dopuyae (4.4.8) HAXOLNM Pnﬁ‘“‘"ﬁ“ o = U,



5. MAHEBPHPOBAHHUE JIJIfl 3AHSTHUY
NO3HWILHHA H YKIOHEHHUA

5.1, MAHEBPUPOBAHNE ANA W3IMEHEHHA
HHCTAHLHH

5.1.1, COnumenne snaornyw (obuuui cayuaii)

Cymuocrs aataun aaxmovaercs s edeayiomes. Hanectust

BIAUMHOE TIOJOAEeHHE MAHCBPHPYIOUErD H 1e/JH B HAUAILHBIL
MOMENT BPeMeHH, 8 TaKMe Kypc ¥ cKopoeTh mnean. Heofxo-

AuMO HAATH TAKON Kypc MaHeBpupylouiero, wtolu oH, WS
STHM KYPCOM € 381aHHON CROPOCTHIO, OKE3AJCH [0 AHCTANHILHN
H KYPCOBOMY Yray (neéaenry) s #Hopoil NOSHUNH OTHOCHTEILHO
uean, Heolixoanmo wmailrn Takme spema MaHeBpa.

A. AmaauTnyecKkoe peumienne

Ny = My + guo (5.1.1)

(¢+», ecaH Qup NEBOTO GopTa, «—», eran Gy npasgoro
Bopra),

Fuo = arcsin (”L;"ﬂ) (5.1.2)
(no nannoi dopuyne paccuntana taba 5.0.1);
m = ;: ; (5.1.3)
f.z: Ao

Uy COS @y + T COS Gy (5.1.4)

rae Ky— :-:}"pc MaHEEPHPYIOLLEToD;
Iyyn— neaeHr «m HHEBPHP YR AR — Meby;
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fu H g — TEKYIIHE KypcoBHe YrAH MaHeBpHpYwIlero H
LEJH COOTBEeTCTBEHNO;, .
Guo 1 fuo— HA4AIbHEE KypeoBbie Yrisl MAaHeRpHpYIOULETO

1es coOTReTCTBeHHO; _ e
Uy U Ug— CKOpOCTH MAHEBPHpYIOLlETO # UedH Coor
CTREHHO,

Kt

Lo se- W (Mt Ka

Puc. B.1.1

Npusep 5.1.1. MaHeppupy il HAXOARTCR HA KYPCOROM Yrae
neail Tup ™ 30° npasoro Gopra; v, =30 y3, v, = 30 ya, My=300 Muab,.

Fi | — 350, HeofxoiWMo PACCHATATE KYDC MaHeDpHpPYlOWLEro, OpH-
nuﬁtmn ero ¥ COAANGEHNIO BRACTHYID ¢ Hedkld, &8 TAKNe BReMA

!I L — = ﬂﬂ
“H?gmauue, My Tabs. 8.1 mo lime=v fv, =15 0 g, ~3

pminpatTeR g, = 48% aenoro Gopra (kax mmawo w3 pue B.1.1, Gopr

PO mpoTHRonaAoMKeR GopTy uead).
H“"ﬁ“n“""&?::'ﬂﬁ;u :l_pﬁ.l.i] X0 M F:“ — 3157 4 487 = 3439 = 3°,

Mo gopuyne (5.1.4)
F

00

= 4,52 q,
30 cos 302 4- 20 cos 43° .

B. Tpaguueckoe pemenne (puc. 5.11):
— HAHOCATCA HAYAMLHBEIE MECTA MaHEBPHPYHULICIO H L1,

 npoojuTCs AHANA Hauansuoro meenra oMo
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pup
- a | e
= o | =8 g
qﬂ
2 oy e e
:“ el o
Fi < il =2z
o 2 =
5 = [ % es 1
= 5B
b ol -l o*&
[ =]
= | % e g8 8
=
i "".E...,.ﬁ.,..,,
E ] e L. R - =
B
=}
£ | p2S ety Ok n
=
- o Bl (RSl B R B il
e | &/
Sk (FlT S5 =089 5e
52 |
:’EE;%EEEEE 58 =
(=21
'Eg s|d e 8 g w2 s g e
23 2lE
= = i e R B
&
E_' h-&-htﬁagﬂ _— e
= = — E’?H"'ﬂﬂ"
o [F=}
.;E o | ® o8 & 8 5 = 3 8 5
L5
3 o | »w e * 29 8 88 ¢
=
- s | % = o = »w @ g8 5 8 8
[+¥]
2 e |[Sm e w =g e ey
E - e R R e
n' = e e —
; S | & = & ®m % w5 ow @
& g 2 =2 g = 2
- A T e MR e Lt
= H B S 8 B R B

— ya touin Mo nNpoBOAMTCH JHHAR Kypca ueay, no el
OTRAZALIBAETCH Up,y :

— u3 kowna vy Ha andsm Lphly penaerch saceuka pace
THOPOM UHPEYAH, PABHBM Uy, YEM ONDPEARIAETCH nanpan/ie-
IRe " thu; o

— 3 Touks My npoBoAWTCA TPAMARA, napanteibHan Us, —
ANHHSA Kypca MAHEBPUPYIOULEro, [EpPEecedtline 51Ol JIHHHH €
kypcom ueau naer vouky Ly (M), e wkoropol nponaofiger
cOAMMEHHE BANOTHYI, ,

— ppeMsl MaHeBpa HAXOANTCH KK SuiUx HIH Su: Un.
5.1.2. COnusenne BNJOTHYIO NPH ABHIKENHH HABCTpESY
APYyr ppyry

Cymuocth 3afaun fcka w3 puc. 5.1.2. B sTOM cayuae
'?:-L=':?u=ﬂ-

T4y 4 (1) %

e

Uy
/7
Pue. 5.1.2
A AuanHTHUECKOEe pPeleHHS
Ky = Hn{nT (5.1.5)
AR . (5.1.6)
U + Un

Mpisep 5:1.2. Madenpupyiomnfl HaxoanTc Ha &y, =0° 8 M=
e |00 Muan, O, = M ys, o= al va, ”MD. e 002, HeofixonliMo pAcCYH-

TATE KYPC MAHEBPHPYOULEra, npHeciswnl erc & cOANMOHNID BRAOT-

HyI0 ¢ Uenhio, 4 TaE#e BpeMA MaHERpA.
X Peﬂ:enu g, [lo dopumyae (6.1.5) HaxelaM P-:‘"--EIH"h

I myae (5.1.8)
AR e
= T30 20 y
B. Tpaduueckoe pewlenue (pne. 5.1.2):

— HAHOCATCA MeCTa MAHEBPHDYIOWIEr(d H UeaH; npoBOANTCA
aunua nauansporo nedexra oMo
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— 3 Touek o w My no wanpasjennss, mepmenanryanps
HWM LMy, B NPOTHBONOAOMHKEE CTOPOHL OTKABABIBAIOTCH

Un M Uy COOTBETCTBEHHNO,

— KOHLUH Up H Uy COSJNHAIOTCA NpaMofi AuHmHel: nepece-
Yedie sToll mumiy ¢ aumpeft wavaaeoro nenenra oMy naer
Touky Ly (M), B kotopolt nponsolizer cOaikenne BIIOTHYIO)

— BpeMA MaHeBpa HaxoauTcsw Kak Sy :Un MM Sg: vy

6.1.3, COnumenne BOAOTHYIO TPH ABHMKEHHN ApYr sa apyrom
Cymuocte sanasn acHa M3 puc. 5.1.3. B stom cayuae =
-lﬂ ﬂ' q"-{l ! ' -
A.AHanuTuHuecKoe pemwenne,
Beotunma Ky paccuntunaercs no gopayne (5.1.5).

:::__..’?:L..

Uy —ty

: (5.17)

Npumep 6.1.5. Mawuespupyown® maxoauren Ha Gy = 180° n J; =
== [ piide, L ~ 30 ya, o, - 2 ya, Huu w00,

Heofixonkmo paccuntaTs Rype MaHeRDHDYIOULCro, NPUBOAAILEE ero
K COAMMENNIO BINGTHYIO ¢ LEALID, & TAKHKE DPEMA MEWeBpa.

Pewensne 1) [Mo dopuyae (5.1.5) Haxomum K, = 90°,
2) Mo dopuyne (5.1.7)

100
=Ty TR
; Sy
" et
s
Ho Yol Ug dy s (M)
‘_-,:ﬁ-f
[ ' by .
Ty
Pue, B5.1.3
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5.1, Mamenpuponanme AAf u3MeHeHUR AlcTanill

. FTpapnueckoe pewenne (puc 5.13):

— HAHOCATCA MECTA MAHERPHPYIOUIEro H HEAH; NMPOBOAHTCS
amina nadagsuoro negenra HpMo

— u3 touex Lpn Mg mo HanpaBaeHno, NepneHRKYAnpHOMY
1My, B oaHy CTOPOHY OTKAAABIBAIOTCA Uy H Uy COOTRET:
CTHBCHROD, = 7 .

. KONIH Uy 1 Us COGRMHAIOTCH NpaMoll Junuell; nepece-
yenHe STOll JHMHMR © NPOJOTIKERHeM JHHIH HaualbHoro ne-
aenra UoMo maer Touxy (M), B koTtopoit npon3onaeT
cOIHMEH e BRAOTHYION .

— BpEMA MAHERpA HAXOAWICA Kak Su:lu HAK Sy Un,

B.1.4, BoamoKHOCTh CONMMCHHA BNAOTHYIO

Mpr vy<vyu cOaMXKeHHe BIAOTHYIO POIMOMGHO BCerga, Tag -
KAk B STOM CJaydae

0 < gyo << N7 (5"1 Ty =

sinqu}l) ;

M

TIpit vy > Uy Pasiu4aloTea asa cayqan.
1) ecnn ggo > 90°, cOMDKEHHE BHJAOTHYIO HEBOIMOIKHO,

2) ecanl guo<<00°, BOSMOMKHO Jiuih TOTAE, KOMAA
Uy
sln o = —— i gyo < 1.
UV

St1o uMeeT MecTO MpH
e -
guo = aresin —-=Q, (5.1.8)
il

rae @ — gpatuueckuft kypeosoft yrom — npetenbisfl, npi Ko-
TOPOM MalespHpyouLHt, ofaanan MelslIel CKOPOCThIO, MOMET
cOaumaThes  BUAoTHYI0 ¢ ueasio (pue. 5.1.1). Tlo dopmyne
(5.1.8) paccuntana Taba. 5.1.2.

[lpi maxomieHny MaHEBpPHPYIONLEro HA nuemyeft cropoie
KPUTHYECKOro KYPCOBOTO yraa cOMMMesHe ero ¢ Ledbl BnioT-
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HYIO OCYIIBCTBASETCR K
pone (pue. 5.1.1),

ANannHTHY9ecKOe pemieny
e, Beanunna -
CHHTHBACTCA No gopmyne (5.1.8) waum no rtasda, E.I.E.Q "

Ecan  gno € Q, cOinenne BOAOTHYID BOSMOMHO, eCaH
GJuo=> Q, cOankenue BNJOTHYI0 HEBOIMOHMHO,

YpeoM, neprnedaAHKyAApHuM sTOft CTOS BIJAOTHYIO € APYTHM KopaGnaem M c/aelyeT STHM KYPCOM 10 TeX
flop, NMOKa paccTOfHNE MeMay KopalJjiMH HE COHDATHTCA A0

sanangoll Beanynem s,

Tabanna 512

Llp:lutp .14, Lleas caeayer kypcom 90°, l-ru=-24 ¥a. Mawenpu-
PYRIIHE HAXOAMTCA Ha KYpcoBoM yrae neam Tgo = %0° npanoro fopra

B ANCTaH =
win My = 6 Miab, v, = 18 y3. HeoOxnaumo onpeneants Boa-

MOMHOCTE  CONHMEHHA MalleBPHPYIOWLLErD
Peweine [lo dopuyae Fg’lgﬂ ¢ Oeakid BAACTHY,

KpHTHYeCKHe KYypCOBble yrabl uean ¢,
npu KOTOPHIX MaHeBpHpYIoMHA, o6aranarmui
MeHbleR CKOPOCThIO, MOMET CONHMATHCH
BIJAOTHYIO € HEABIO

18
Q == arcain e arcsin 0,75 = 489,
Tar kax 60"> 48° FRE 2 e m-i €
Feh e e To cOAMMEHHE RNAOTHYI0 HEBOIMORID, i A
R ECKOe pelieHH® MNOKA3AHO Ha pHe. 5.].1,
El * #
1.6, Hamenenue AucTAHUME NpW nocTosHcTBe nNejenra 0,08 3 0,55 33,5
HEHEI!;HJ:’HW;E ;Rﬂ.ﬂ‘ﬂi (puc. 5.1.4) sagmiouaerca B TOM, uTO g:}g ‘3 g:gg Eg:g
PHPYWOUWHH KOpaGib foMHTCA HA Kype cOMMeHHS 0,20 12 0,70 44,5
0,25 14,5 0,75 48,5
0,30 17,5 0,80 o
0,35 20,6 0,85 54
0,40 2.5 0,50 fd
0,45 26,5 (1,05 72
0,50 30 1,00 G0

A.AnanuTHueckoe pemenne Kypec manespHpyo-
HEr0 PACCYNTHIBAETCH TAK JKe, Kak H Mpu cOAIMKelnH BOAOT-
wyio, — no dopmyaam (5.1.1): (5.1.2); (5.13); rada 3.1l
Pacuer Kypca AAA  YMEHBIUGHHA AHCTAHLHM OpPH  NOCTOMH-
cTBE Meaenra yaoOGuo NPOH3BOANTE TAKKE ¢ MOMOINBLIO HOMO-
rpammer pue, 5.1.5.

MOpumep 5.1.8. MaHespHpyIUIHH HaXOLHMTCR Ha KYpcoRoM ¥rie

J,"f s nead ¢, = B0® ppasoro Goprd, ,IID = [0 nMFak, v - 20 ¥3, Uy =
I -
!f\*.ffm f\\% = 15 ya, .i'?m =0, A, = 50 mua,
- Fd TR, HeofixoauMs paccdliTars EYpC MaHeBPpHTYIOLLEra, ApHROI AL
P Jl'q iy ero Ha [, Gea HIMEHEHIA Nejelra.

Pemwenne C noMolibie HomorpaMub pee. 515 Haxogum no

Puc. 5.1.4 0, /0, =21 qy, =80° yron memay kypcamu MaHeRpHpyRUero H
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neap ¢ o= 180 — (Tuo 1 Do) = M2, Orkyaa Gy = 3I°  gesoro
Gopra (Gopr MaHenpHpYWOLUEra ARPOTHBONOAGHeH Gopry uean). Ma-

L

Hamanene  duemanis,
NE MEHER MaAen2d (Xypeosoes pera)

Aypc Mewams & cmopoyy e

AU APU yMENSLYENL Sicman =

E 2 BN, WU U oM geRe Ao yoesuyE-
" 3 )

wul gucmangail

¥

160
g
144
)
DN - 7
iy
it
it
a0
ki
&

nehupwang snwameuzied sxp voad nogoodiy nREATDEDY

I-‘?
1
|
lF:.M
[
B
40 ?A— a8 B
ST
- N
yZ& AEES

f
g 0 X %0 40 & 60 10 &0 80 10 N9 130 130 MO 130 T60 170 W00
Nomepeyue Xypon OMaCOEmESMND Kesd (E)

Puc. 5.1.5

HOBRPHPYIOILAA cASOYeT DACCYNTANNLM EYpCOM A0 Téx UOp, 00K
MHCTATUMA He CokpatHTea B0 A5

Ay — A
Ty €08 7y +4- v, o8,
B vcrxosdsax npusepa 6.1.2

100 = &0 »
== . L 5 m:!l [} 3 | 5
{ 15 cos 809 - 30 cos Ve 14 MiiH i34 st

#-

(5.1,0)

BE. Fpadunecxoe pewenne (puc. 5.1.4):
— HAHOCATCA MECTAa UenHd # MAHEBPUPYIOINETO B MOMEHT
HauaNE Mauespa;

B.1. MaHespHpORARHE ANA HIMeHed#s AMCTAHIHE 3

— OTKASALBASTCH 0T HAMAILHOro MeCTa e/l no JHHHA
wauaapioro nedeira Mo AMCTaHUURA, HA KOTOpYIO HeoGXo-
anmo cOOHINTLEA, NOaTyHaeicd 3ajandas OTHOCHTeNLHAR NO-

i Manespupyiowero M .
— pemaercs 3anada cOmimenHs ¢ Touxoit My snuomhyo;

nafineanas Touxa M, npencrapaser cofofi MecTO MaHeBpH-
pYIOUIEro B MOMOHT KOHLA MaHeBpa,

— p3 rouxs M; npoBoaMTCH NpAMAaR, NApasJeNEnan THHHH
HOMAJABHOTO MedeHra, A0 NepecevyeHus ¢ MHEEA Kypla uenm,
yTo naer ee Mecto [ B KoHug MAaHOBDA;

— BpeMH  MaHeBRPA HAXOLHTCH KAK Sy iUy HAH it U,

Peuienine 3afadil 1af Cayuas VIAJeH#Hd npH NOCTORHCTBE
NeJsnra AHAROTHYHO PACCMOTDEHHOMY € HEXOTODHIMH oCoBes -
NOCTAMH

— OpH AHAJNTHYCCKOM peleHil ¢u PABCH  A0NOJNNEHHIO
no 180° xypcomoro yraa, paccudTaMHOro no qopaiyae (5.1.2)
naw puGpannore wa tada. 5.1.1, Ilna storo pacueta yAO0GHOD
BOCTIObIOBATLCA TAKKE noMorpamMmod puc. 5.1.5.

— BpeMs Maneapa

£ Hi— .

= 'I:J'._-;I:EIE 'I?Ll - Ty CO5 !}'” :

(5.1.10)

— npit rpadudeckoM pPElleHRH 3a0aNHIN  OTHOCHTRAbLHaR
NO3IHNHA HAXOAHTCA OT UeNd Jajakine, 4HeM HavaabnaH, ¢ 3ITOM
NO3HILIEN H PACCUHTHEACTCA COAMMMKEHHe BMJOTHYIO.

5.1.6. COansenne HA 3A0AHHYI0 AHCTAHIHIO
B kpataaliwuit tpox

Cymuoers sagaun (pue. 5.1.6) sakmiovaetcs B cJACAYOIIEM,
Manespipyiouidil B HAYAALHLE MOMEHT HAXOAWTCA HE KYpCo-
BOM VIe ek §uo B paccronmui ot Hee M.

HeofxomiMo HAATH TAKOR Kype MaHeRpHpYyOWMero, 4Tobh
OH B MHUHHMAJLHO BOIMOMHOR MPH ASHHLIX CKOPOCTAX I'FDPB.E-
Aefl ppeMa cOMM3KACA C LeJbid Ha 3a7aHHOE paccTosHHE .
Haiith rtaxme Bpemsa MaHeapa.
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A. AnanuTuueckioe pemenne. | Mo nannoit dopsyse paccuntada rada. 5.1.3. 1
Beanuniia Ky paccuntusaeren no dopuyas (5.1.1). | Tatanna 5.1,
: FuayeHia BCNOMOTATEALNOIO yria a
Fywo = Fyp — % (5.1.11) P,
prasrch I | .
. i anr,w)
=ﬂrc51nt\—— ; o :
o m (9.1.12) : 0,1]0,2|0,8|0,4|0,5]{06]07]08]08]1,0]1,5 20 30
102 gal -+ pe e 79 7o G2 () Ge o 5o 4 a0 | a0
op |18 |17 |16 |14 |18 |12 )12 11 |11 0| 8§ 716
ag |27 125 |23 |21 |20 |18 [ 1B |17 | TG W12 1o 7
40 |37 |34 [ |20 |27 | W |2 |22 21 |20 |16 |13 |10
50 |46 |42 (39 |36 |34 | 20 | 30 28 |37 [ |19 |16 |12
1 g0 |65 |51 |47 |44 (4 |38 |36 (34 |92 |30 | 23 |19 |14
! 70 les |60 |56 |52 [48 |45 |42 |40 |37 |55 |27 |22 |15
|
I w0 |75 |75 |6t | o0 |56 |62 |40 |46 [43 |40 |31 |24 |17
, gy |84 |72 |73 | 6B |64 | 59 | & 5I 148 f45 134 |27 |18
{
100 g8 |83 |77 |72 |67 |62 |58 |64 |sp |37 |28 |10
| 110 ag |80 |75 |69 |64 |59 |s5 130 |a0 |20
120 T 183 177 (71 165 lgp 41 |30 |20
e L 130 Chawmerme na A, 8 |1 (g5 42| [12
|
¥ A 110 HEBOIMOR{HO ___EL 78 0 il a5 2i
¢o MOMET OblTh MOAYWEH Takme u3 tada 51.1. uan ua wo-
Emurpammu (pue. 5.1.5), Hns sxopa B Ta6a. 5.1.0 smecro gy 150 188 177 |39 | 24 |14
epercs .
i : B 100 g0 |22 [18 | o
' T e (6.1.19) U8 170 a5 |19 |10 | 3
rae
: % sitt Qug
a = arclg T A (5.1.14)
| + —cos
+ Iy l;irlilﬂ
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o= ,ﬂE: 2 ' (5.1.15)

Phnaes Ao —Zh. (5116

¥ [
Uy €05 §y 1 Uy COS ., Yy

1 Ay = T (9.1.17)
% = :':'1 s, (5.1.18)
M

Mpusep 5.1.8. Maueapupyroiinfl  HAX0ANTCH HMa  KYPCOBOM  yrie

Oedw @, = 709 npasoro Gopra, Ay = 100 muan, v, =3 y3, Uy =

= 16 ya, i, = 840, Ay = 76 aan.  HeoOxoanMo paceywTats wype
Mauespupywmers, npEBoAswMR ero na M, ® wpavaaflmmid  cpow,
H BPEMHA ‘MaHenpa.

Pewmenune 1) Hs Tatn. 5.1.3 no Mjp == 2,67 fo = Y mra-
XOMHM €= |75, :

2) Mo popmyae (5.1.13) waxomnn o =70 = 17 = 532,

3 Ha Tata. 6.1.1 mo  dfm =05 r,!;m = 537 Hax0IHM qr;m - 230,
4) Mo  dopuyae (35.1.11) onpegessem ¢, =23 — 17 » 6° qenora

Gopra (kax ®Baako u3 pue. 5.1.8, GOpT MAHEEpIUPYIOUIErD TPOTHBONO-
Aomen Gopry wesu).

3) Uz dopmynu (5.1.1) peanynua 4‘.‘.'" = 340 4 6 == 3467,

G} Mo gopuyae (6.1.18) ecanypng X = % 75 = 37,5 Milab.
5 -

Ty Ile dopmyne (5.1.17) vennunng Mg = E;ETEI%—&:E-

8y IMo dwopuyae (5.1.16)

== |20 MHAL,

&

15 cos 5a° - M) cos 239 a0 s il

B. Tpaguuecnoe pemenne (puc 5.1.6);

— paccunThBacTcA Mo (opmyae (5.1.18) scoomorareassag
BEJTHUHHA X

== BEJIHUHHA X OTKJaJHBASTCH OT HAYAJLHOrG MecTa uwenH

R.1. MamenpHponaNHe A WIMeHenns JHCTANORN 227

B HaupaBIeHH, I:IPWTHE{IHB-’HJ-}K}EU-\I eE RYpQy, ]IHK'EI‘.-'LH'I"'FH

¥
touka L, ;

— pAcCHHTHIBAETCH KYPC MAHCBPHPYIOILETO AAf cOanme-
nea - ¢ rouxoit Ly soaoTEYID;

— TOUKA TepeceseHHs JHHUN ITOFO Kypca © JuHue Rypea
neay ecTh Mecto mead L B MOMEHT OKOHUAHHS MaHeBPHPO-
BAHHA; ;

— or touxu [ mo wanpapjaeHmo HavamLILON MOIHLHAN Ma-
nespupviomero M, orianmsaercd Ja noayuaercs MecTo
MaHemprpyowero M, B MOMEHT XOHUA Malienpa, .

— BpCMA MAaHEBPA MAXOAMTCH KAK Sy tUyu HAH Su s Une

5.1.7. ¥aianenue HA 3AAAHHYIO AMCTAHUMI0 B KpaTialmnii cpok

Cymuoers sagauy (pue. 5.1.7) sagmonaeTcst B CABANIOILEM,
Mameppupyomuit B Hauaablbll MOMEHT HAXOAMTCR Ha Kyp-

7

P

i g AN, £
L As i Y
N \‘:‘m.. de iy a;r

Puc. 5,17

COROM Yraie US&TH Jma B PACCTOANNMIL OT Hee Jlp. HeoGxoamvo
HafiTi Takofl Kypc ManeppHpyiowero, urods 0¥ B MHHHMAJLHQ
BO3IMOMHOE NpH JaHHBIX CROPOCTAX kopabaeil BpeMA yAaJIHICA

E*



298 B, . Mameaptpoialtmne

OT MeIH Ha 3A0aHN0e paccTofHie My Heobxomnusmo 1akme
nafitTh ppeMa Manenpa.

A. AHaauTHYRCKOEe PCIICHHAE,

Ky paccuntuBaerca no gopmyae (5.1.1);

ffi'-Tl’,.l = q:..m- + a, {3'1'19]

i
o PACcUHTHBaAETCA no dopuyae (5.1.12), t;i':m MORET
GHTH l'm.?lm“ Takae na rtaba B.1.1 aubo ns HOMOrpamMmm

na pue. 5.1.5 (caywad ymasennsn), Tlpn stom aas BXona B
7a0anUYy BMECTO §y Geperca
g“n = gllﬂ + a, {5'1 '2{]]
rae
o
b ITRT TS 5“1 i?“n
1
= arelg x " (5.1.21)
P i
- COs ) J .

Mas pacveToB no JasHoit (hopMmyde MOMKHO ROMLIOBATHCH
rafn, 5.1.2, OGepa B KauecTne Yria Guo ‘€0 JONO0JHEHNE
no 180°

t= 22 20 A (5.1.22)

" £
Up €08 G -+ Uy COS Un

;‘I[', paccuntuinaerca mo dopuvaar (5.1.17) » (5.1.18).

Mpumep 5.1.7. Maueppupyidnnil HaxoanTes Ha  EYpeoaoM  yrae

MEAH o = 60% ppasoro GopTta. Ay =40 suan, Uy = 30 ya, Ty =

w 153 va, ”uu, o= 3%, A, = B0 ynab. HeobxodnMo paccuHTath Kype

MaHenpupYIOHEro, npHoofmumuefl ero  Ha "Ea B HpaTuafumf
CROK, H DpeMsaMalespa. :
Pemwerne 1) Ha vafa 6.0,3 mo =1 u qm=lﬂﬂ—m—
= 1207 faxodns o = Gl=,

2} Mo dopmyae (65.1.20) onpesennen '?;m = B0 -4 60 = 1207,
]
' 3) W3 rafia. 5.1.1 no lm ==t=ﬂl,.l":a"-=ﬂ,5 L = 120° maxoxmMm
Gy = 180 = 26 = 154°,

4) Tla Qopuyae (51.19) HAXOARN G, . = 154 4+ 60 =214° Jesore

Gopra (kax BHado us pue. 5.0.7, Gopr wmatchpHpyiolilers HpoTHBORO-
aosen Gopry ileau).

-
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5) W3 dopuyam (5.L1) maxomnm K, = 330424 = 174°.

5
= E0 == 40 MHAD.

6] Mo dopmyas (5.1.18) naxonnm K

U
7)1 o dopuyne (5.1.17)
’ 40 sin 607
.H. e TR 10 smab.
8Y o dopuyne (5.1.22)
40 BO

=} = 00 sum.

15 cos 120° - 80 cos 1a4® ' a0

B. T'padhuveckeoe pemenne (puc. 5.1.7):

— paccunTHBaered no gopuyte (5.1.18) pscnoMoratennmas
neHYHHEA X, "

— BOMMUHNA ¥ OTKAAABDALTCH OT HAUAABHOrO MECTa e
B palpasiedmn ee xypea; namocuten touka L]

— pAcCUNTHBAETCH KYPC MaHCBpHPYIOUETo Aag chauxe-
s ¢ rouxofl Ll smaoTHyIo;

— TOUKA nepecedeHHs AMHMH 3TOro Kypea (B TMpoOTHBOIO-
AOMEHOM HAanpapJesuu) ¢ Anmnefl Kypca Ueap ©cTh MecTo
peau [[; B MOMEHT OKOHYAaHHA MAHEDPHPOBAHHA;

— or ToukH [} mo HanpaBJAeHWMI0 HAYAALUON MO3UUHNE Ma-
neppupyomere My oTHaainBaercHd M monydaercs Mec1o
MaHespupyiomero M; B MOMEHT KOHNA MaHeBpa;

— ppeMi MAaHeBpa HaXOAHTCA KaK Sy ! Ua HIH Sy : Un.

5.1.8, COammenne na Kpatuaiimes paccToAHHE
¢ GucrpoxojaHoil neaso

Cymwnocrs sagaun (pue. 5.1.8) cocTonT B TOM, 4TO Maies-
pupyouifl coammaerca € UL, MMenUeH NpeuMyLiecTro B
chopoeT! (Vn<<Ug), HA2 MHHHMANLHO BOIMOMHOE NPH ASHHOM
OTHOIIGHHN CcROpOCTE]l Kpartuaiimee paceronsne [Mlyp. Heoo-
x0AMMo HafltH Kypc MaHeBpHPYIOUIEro. B BPCMA  MaHenpa.
Kpome Toro, HEOSXOAHMO ONpPEAEJNTH BeAHYHHY KpaTuailluero
pacCTORHHA.
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A. AnaantiHuecioe pewenue. Beammna Ky pac-
cunThiBAETCA MO opmyne (5.1.1);

Fao = I — (Fuo — Q); (H.1.23)
R ﬂ!‘! Cls ["':r:ll:'_‘ G} tg Q : {51 24]
' M

J'lfﬂ i

Puc. 5.1.8

Bemuunna Q paccuurnipaercs no gopmyae (5.1.8) nan Ge-
perca ua raok b.1.2.

g = Ly COE Que. (5.1.25)
Mpnmep 6.1.8. Manespupywownfi gaxogutta #a g, = 0° apasoro
Gopta. Ay =100 muab, T S0 y3, v, - 15 ¥y3. HeobxoauMmo paccgi-
TATH KYPC MAHCHPHPYOULErD, npHECIAmNR ero ma ..JTHPJ BpeMA M-
uempa, 4 TAKME BeARuUnMY .-ﬂ',mﬁ :
Penie Hue, /1) Ilo dgopuyae (5.1.8)

15
Q == arcsin = age,

2) Mo dopuyae (5.1.23) onpeneanen 4§, = 00 — (70 — 30} == 50°
aeporo Soprta (GopT MaMHenpUpYLLera nporTuBononcaed Sopry ieau).

6.1. MauenpuporaHye AAM HAMOHeHHE MHCTAHIMM 931

3) Mo popuyae (5.1.20)

vt {700 — A0 % T
, 100 cos (70 5 L L L “'zﬁ; 0800 g0,

e 100 205 502 = 1006.0,643 =

4) o opuyare (5.1.25) saxoanm A,
e (4,3 aman. .

B.Tpapuueckoe pemenne (puc. 5.1.8):

_ IIFH HAYAJALMHOM MECTE LEal CTPOMTCH HPI"[TINEEH]"IFI H}'P'
copoil yroa ;

— 03 Toukn Ay npomoanTeA  AMEMR Kypca MaHEBpAPYIO-
MEro, MEePReHIHKYAAPHAN Cpaline KPHTHUSCKOrD KYPCOBOFO
yraa; Touka L) ee nepeceueHHA ¢ JBHHCH Kypca ueaH ecTh ee
MecTO B MOMeHT npuxona Ha Hup:

¥
— My ectb Aauna orpeska MpMg;

— MeCTo MaNCBPHPYIOWEro B Mosext .npuxoga ma Jip
(rouka M) unaxoiurcs IYTEM OTKAAABIBANNA OTpe3Kd, pas-
woro Hyup, or Toukd I} no nanpanaenmio K Mg

— BpeMA MaHeBpa HAXOAHTCA Kak Sy Ux HAH Sy Ug

5.1.9. Boamoswocrs cOAMMKenss .ia 34n4nHoe (KpaTuaiuee)
paccrosiune (puec. 5.1.8)

Ilpn vy<vy cOANMEHHE Ha 2a0aHHO0E pPACCTOAHHE BO3-
moxHo seerna, [lpn vy ooy cOanmenne na aagagnoe paccros-
HHE BOIMOKHO AHMIL B TOM CAy4ae, eciu

0 0 (5.1.26)
270 e YCJAOEHE MOMKHO BLIPAilTE N Mepes Kypcopoft yrog

LEJIH, cONHHcEHIe Ha JAd1AHHOE PAacCTOHHHE BO3IMOMHO JAHIL
B TOM CAY4de, CCIOH

Tuo = Q_"t‘ aQ, [5.]:2?]
AQ = arcsin -Lii . (5.1.28)

rie Guo=Q4AQ =0 — npegeasauil Kypeopoil yrog ueam,

A ApaauTH4yecKoe pemenmue,

;] paccusThiederca no  dopMmyre  (5.1.8) mmr  no
tabn, 512, a8 AQ—mno dopmyvae (5.128). [lo phopmyae
(5.1.27) onpepeasercs, HAaXOAKTCR AH MaHEBPUPYIOIMI BRYTPH
NpefeasHOre KYPCOBOFG yIaa LelH WaH BiHe  ero.
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Ecmn gno < Qup, cOnMumenme na g, BoaMOMHO.
Ecan ¢uo=>Qup, cOhammenne na M, #HesosMoXHO.

Mpumep 6.1.9, Lleas caexyer kypcom  90°,
PYIOULEA HaXOAHTCA Ha H}’r.;cunmd yrae ueaum q,., = 60" npasoro
Gopra, B AucraHiiin T = 8 Maw, v, = 18 y3. Heofixonumo onpene-

AUTH BO3MOMHOCTh COKPALLENKA MATEDDHPYIOINHM JSHCTAHUNN K0 el
pe X - 4 mman.

- 24 ya, maHeapis

Pewernne 1) MNo dopuyne (5.1.8) maxonnm Q = lrcsin%-

== gresin 0,75 = 469,

2) Mo dopmyae (6.1.28) wpaxonum AQ = arcsln —;- = gresin 0,5 = E_r'aﬂ,

d) Tax xax G60° < 48°4-30" (dopuyna 5.1.27), To cGauxende ua
ARTANHOC PACCTORHNE ROIMOMKHO,

b. Tpajduueckoe pemenue nokasauo ua puc, 5.1.8,

5.2, MAHEBPHPOBAHHE OJ8 H3MEHEHHA
H YIEPHMAHHA NO3HIHH

6.2.1. Hamenenue nosuuuw B Kpatvadiui cpok
(oGumnit cayuait)
#

Cymectso sanaun (pmc. 5.2.1) saxnosaercn B caexpylos
meM, Hapectil paauMuoe pOJOMEHHE MAHEBPHDYIOUEIO H
e B HAYAARHGIT MOMEHT BpPEMCHM, 8 TAKMKE KypC H CKO-
pocts umean. HeoGxoaumo nafith rtakoft Kype Mauespupyio-
mero, 9to0H OH, WAA 3THM KypcoM c 2aAaHHO CKOPOCTHIO,
OKa3a/JCA N0 AHCTAHUHH H KypiesBoMmy yray (nejsedry) B Ho-
BOH TO3HUMH OTHOCHTeAbHO 1ead. HeoGxomumo Bafth Taxme
BpeMs MaHeBpa.

A. AHaaHTHUYUEGCKDE pelieline

Ku=Kg +E& (5.2.1)

roe E—}’l‘-ﬂ-.’l OTROPOTA MIHCODPHPVIOULEro oOT KYpca ULeJTH,;

N sin | + +)
E = arcsin [ :,r;:: [ ]‘—"'i'uu—'li-

(52.9)

5.2, ManenpupoBaHMe ANR HIMEHSHNA MOIMIHN 233

Fig | —- BCHOMOTaTe RHER yrod;

pien (5.2.3)

1= arcig i=ncoed '

Puc, 5.2,1

riae §— peauunna WIMCHCHHN KYPCOBOrO Yriaa neay (meneura
HAa Lenb) Opi NEpeEMEHe Mo3uinm;’

B = @us — o (H.2.4)

3nayenun yraa 1B0° — y, oxpyraentvie p0 QANOro rpaayca,
B 3aBHCHMOCTH OT o W O aans B raGa. 5.2.1,

3navenne arcsin 8 Qopmyne (5.2.2) momer OHTE NOAYYCHO
no apryMeHTaM guyo+t H m n3 tadn 5.1.1.
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234 5. ManespHpoBanite
Tadanma 5.2.1
3HaueHHR BCNOMOrareasnoro yriaa 180° —
1§

H k
0,10 | 0,20 | 0,30 | 0,40 u,ﬁu{n,nu | ﬂ.'ﬂ}l 0,80 r u.901 1,00

in 1m9o | g77e | 1760 | 1740 | 1700 | 166e| 1509 | 147e | 1260 | o5
20 178 | 1756 | 172 | 168 | 162 | 156 | 145 | 132 | 137 | 100
40 177 | 178 | 169 | 163 | 156 | 148 | 128 | 123 | 116 | 105
40 176 171 166 | 160 153 144 | 36 127 118 | 110
50 175 | 170 | 164 | 158 | 150 | 143 | 136 | 120 | 121 | 118
G0 175 | 169 | 168 | 167 | 150 | 144 | 137 | 181 | 1% | 120
70 174 | 168 | 162 | 157 | 150 | 144 | 139 | 184 | 130 |25
ED 174 168 | 163 | 187 | 152 | 147 | 142 138 134 | 130
90 174 | 169 | 164 | 158 | 154 | 149 | 145 | 142 | 139 [ 135
100 174 | 169 | 164 | 160 | 155 | 152 | 149 | 146 | 143 | 14D
110 174 | 169 | 164 | 162 | 159 | 165 | 168 | 150 | 148 | 145
120 17 170 | 168 | 166 | 162 | 169 | 158 | 154 | 152 | 150
130 178 | 172 | 169 | 167 | 165 | 162 | 360 | 159 | 157 | 158
140 177 | 134 | 171 | 170 | 168 | 166 | 164 | 168 | 162 | 160
150 177 | 175 | 178 | 172 | 170 | 169 | 168 | 167 | 166 | 165
160 178 Lt | 118 | 175 | 174 | 173 | 192 | 171 | 191 | 170
170 179 | ¥R | 198 | 17 | 177 | 176 | 176 | 178 | 175 | 175

Mpodo.sxcenue

i
fi

1,00 1,20] 1,30 (1,40 | 1,80 | 1,60 | 1,70 :,ml 1,90 r 2,00

10 gg" 497 | a3o0] a2e| ore| gse| 48| 220 | ope| zpe
0 3 73 64 5a 52 48 45 432 40 | ER

an g 87 | 80| T4 | 69 | o5 | 62| 58 | 86 | 84 .
40 108 | o5 | oo | 86 | 82| 78| 78| 72 | 7 | &8
50 I 104 (100 | o6 | 92 | 289 | a7 | 84 | 82 | g0
G 11 11 | 108 | 104 | 1od o3 | 94 a4 92 | 50
70 121 | 118 | 115 | 112 | 110 | 107 | 165 | 103 | 100 | 100
RO 27T L1 121 o |z | s | n4 | 152 | 110 | 108
60 183 | 130 | 128 | 126 | 125 | 123 | 121 | 119 | 118 | 117
100 198 | 186 | 184 | 182 | 1310 ) 120 | 128 | 197 | 128 | 194
110 143 | 142 | 140 | 129 | 137 | 136 | 185 | 134 | 158 | 182
120 148 | 147 | 148 | 145 | 144 | 144 | 143 | 141 | 140 | 189
130 154 | 158 | 152 | 161 | 150 | 149 | 148 | 148 | 147 | 147
140 159 | 188 | 157 | 1867 | 185 | 155 | 1558 | 184 | 183 | 153
150 164 | 168 | 188 | 162 | 162 | 161 | 161 | 181 | 160 | 180
160 169 | 168 | 189 | 168 | 168 | 167 | 167 | 167 | 167 | 1G7
170 106 ) 175 | w4 | a7e | i7e | 174 | 178 | 113 | 173 | 173

JuaK £ OAHHAKOB CO 3HAKOM CYMMBL YTVIOB §uo-tT.

f = '"i;_; (5.2.0)

."j'F =M VI 4 p:“ — 21, cos 0; (5.2.6)

v, = Uy V1T + m*—2m cos k. (5.2.7)

Buavenns S, 0 ¥, RAXOAATCA W3 tabn. 5.2.2 no apry-

4

MEHTAM |4 BAW M H yraam § wid § COOTHETCTREHHO.

Npuamep 5.2.1. Madesppupyoiinil n Aayiae HMAHCBpE HAXOLHTCH
Ha KypcopoMm YyTae UeaH -;I'“u-?ll“' npasoro  Gopra B paccrosHiN
ALy = 100 Myak. 'r:-LL--EIJ ya, K, = 90°, Heafxoauso paccuHtath ®RYpe
MATCRDHPVIOIMMETD npi 'l'-'H=ﬁLI' y3, npupoanuisll ero n gpaTaaflnd
cpok B Toanunie Ha §p, =3 ppasore Gopra B =76 Miab, a
TOKAE Dpens Madenpa.

75
Pemenwne 1) Ha rata, 521 m p—ﬁ-ﬂﬂ.?ﬁ il e 30 = 70 =

- — {0 noayyaen 180 — 7 == 131° CaenoRaTenutio, ¥ e L
2) Ha vata, 5.1.0 mo @, 1 =70+ 4= 19? v, v, = 30/60 =

= 0,5 nopyuacs

sin (0, + 1) “ s,

i

arcsin [

Caesonaventnn, €= 180 — (20 4 49 - 70) = 359,
3) M3 taba, 522 po =076 w 0 =40° waxoaum 0,64 Caego-
BATERLND, .‘.-‘F s JUO0, G == GF bnran.
4) U3 Taba. 5.2.2 mo =%ﬂ- =2 gt & = 35° gaxosum 1,32, Creao-
BATEALID, Ty = 201,32 = 29,6 ya.
6) Mo dopuyae (5.2.53) naxomnm
PO TR

o8,0

B. Tpadnrueckoe pemenne (puc 5.2.2)

— HAHOCATCHA HAYaJbHHE MecTd maﬂuﬁpu YIOUIEro M 1eJH;
NPOBONHTCA AHHUA HayagbHoro neaexra LoMo,

— 70 3AHATHOMY KYPCOBOMY YRAY gm  (neseury M) u
paccrosinmio My OT HAYANBMOTO MeCcTa UGTH HAHOCHTCA HOBad

¥
oTHOCHTEAbHAA nosuiina smasespupyioutero M, ;
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TaGawna 5.2.2 5.2.2. Buxhﬁ, MAHEBPUPYIOUIEre Hia 3ALAHHYIO NO3HIHIO

OtHecHTENBROE nepemenienie S, H OTHOCHTENbHAS
CKOPOCTDb vy, NPHXOARIMHECH UA eHHNIY H3MeHEHHS
NyTH HAH CKOPOCTH

Cyieetso aanaun (puc. 5.2.3) saknouaercs B caenylomem,
B wauaieHEfl MOMEHT MaHEBPHUPYIOIWMHA 1 IeAb, Kypc U CKO-
pOCThL KOTOpO{l HABECTHH, HAXONATCA B oAUON TouKe. Heobxo-

B m
b owaw £ 1
0.4 0,6 .8 1,0 1.2 1.4 1.8 1,8 2,0
il 0,60 | 0,40 | 0,20 | 0 0,20 | 0,40 | 0,60 | O,BD | 1,00 -
a0 0,68 | 0,57 | 0,50 | 0,52 | 0,60 | 0,73 | 0,89 ] 1,06 | 1,24
(1] 0,87 | 0,87 | 0,90 1,00 ( 1,11 1,26 | 1,40 1,865 | 1,78
i 1,08 | 1,17 | 1,28 | 1.41 .06 | 1,72 1,890 2.06 | 2,24
10 1,25 | 1,40 | 1,568 | 1,78 | 1,91 | 200 ) 2,27 | 2,45 | 2,85
150 1.3 | 1,55 | ), | 1,08 2,13 | 2,32 | 252 | 271 | .40
1500 1,40 1,60 | 1,80 [ 2,00 | 2,20 | 2,40 | 2,60 | 2,80 | 3,00

Pire, §.2.3
i
— pemaercd aagava cGammennsg ¢ toukoft M;  snaoTAVIO

(TouKa ARIGKETCHA KYPCOM Il CKOPOCTBID LEaH), HAXOAUTCA Me-

gafiti Takoli Kypc MAHCBPHPYIOWEro, 4To0H O, WA
CTO ManeBpHpylolWero B Konne manespa (Trouxka M) AHMO yp PHPY :

STHM KYpCOM ¢ 38JaHHOM CROpOCTBIO, B Kparwalimui cpok
oxazancH B 3aNaRHOR O AMCTAHUMN H Kypcosomy yriy (ine-

|
Mi Vo Aenry) NO3NUEH OoTHOCHTEALHO uenn, HeoSxoammo nafity
I --""’r._"’fl.i.! TAKAE BPEMA MaAHeBDa. |
L sk \ Vu Iaunas sagaud 'ofparna sanate COMDKCHAA BIAOTHYIO,
ﬂu-{ﬂ.‘qw LN A ApananrtrRuedKoe pemienHe.
~Zy o Ay / 2
".'- —— f - T+ wida
N l'f byt ] Ky = HJH,!::. Farts (5:2.8)
MH“/ . sl qu
Mo Gt = 180° — aresin g (5.2.9)
Pne. 5.2.2 ! sin
Beanunsa arcsin (--—-——’zm ) modcer OBITE NOJyYeHa H3
— na toukn M, npoBogHTCE nNpAMAd, napajfenbHas JH- Taga, 5.1.1 no aprymentaM gy H m.
HHM 3aN5AHHOTO MeJenra, — HaXOAHTCA MecTo wean L B KoHue
MEHEBRpa; i £ o r&ll = [531[;}

— BPEMSl MaHeppa HAXOIHTCH Kak Sy !ty IR Sy g — Uy CO% Gyt — U CO5 oy
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Npusep 5325 MadeppHpyiouged - #  HAIG  #aYaas HaXoAHToH H;
QoA TouKe, L = 30 ¥3, “—H{F. HeobGxofiMa paccMETaTh KEYpE

Manespupymuera npn v, = 60 ya, apusopamudl ero u kparveatwmni

€POK B NOSHHMIG Ha gy, = H? neporo Gopra 8 Ji=75 MHab, & TAKME

npfusA MaHespa.

Pemenne MWz vabu 51.100¢  =50°n e jo =20/60=0,5n0-

Ayyaes drcsin {ﬁlﬂ q'””fmj. - JOE

CaenonaTelLHO, &l =180 — 22 |56° ppanoro Gopra (Gopr MmaHes-
PUpyWLEro npoTHuononoked Gopry dean), K, = 220 — 158 = 629,
75 “ 75 7 f
- — P ——— —

—d0 ¢os SU° — G cos 1587 — 300,643 - G0-0, W27

7a
—19,2 4 b5, 6

- 21,

B. Tpajdguueckoe pemEHHrla (puc. 5.2.3):

m— ]iﬂi{DCFiJTEH Jdldannan OTHOCHTEARIAR NO3HIHA ManceBpH- i
pylouiero M) 1o HauaALHOMY NENEHrY B PACCTONHMIO OT Lean;

i

— pgiraetTcst 3afaua cOMUKEHMA BOAOTHY ¢ ToukoR M,

{TD']KH ABHMETCH TEM e KVPCOM .U CEOPOCTBID, UTO H ISk} ;
yp p

— |3 Toukn M; TpOBOANTCA JHHHA, TAPAJICILHAS JHHHK

agnamnnoro neacaras; Mpe sToM HaXOIHTCA MOCTO Lenl B MO-
MENT KOHLA MaHeBpa,

- BpeMs MaHenpa HAXOAMTCH KAk Sy ivw HIH Si: vy

5.2.3. HiMencnme no3MiMA NPH NOCTOAHCTEE NEAelrd
(Kypcomoro yraa) ueam

Peinenne stoit sagaun paccMmorpedHo B paazene 5.1 (name-
HeHne ANMCTAHIHE NpH nocTosHcTBe neaeura). Cm. pue. 5.1.4,
Taba 5.1.1, a Takxe nomorpammy (puec. 5.1.5).

5.2.4. H3menenue NO3MLHM NPH NOCTORHCTEE JAHCTAHLHH
A0 LeaH

Cymecrso sagaun (pue, 5.2.4) saxmouaerca B TOM, 4t0
MAHEBPHPYIOILHA HaMenseT NO3NIHIO N0 Nejedry (KypcoBomy
yray) wesm, He MeHsd LHCTAHLME 40 Hee,

5.2 MadenpuponaHue N8 WAMEHOHNS noINLHI 230

A AgaauwTHupeKoe pelmenne,
Besmuuna Ky paccuutwmsaerca mo diopmyae (5.2.1).

§ = px = — arcsin (M ): (5.2.11)
m
Pr = 90° 4 G ep; (52.12)
Qu.cp = Jag gt j dut (5.2.13)
M

. Puc. 5.2.4

Beniwusta { paccuntnsaerca no dopsyae (5.2.5).

B 3
S. = 2.0 sin—, (5.2.14)
e 2

0 paccuntupaerca fo hopmyne {541‘4].

v, paccuntuBsacres no dopuyse (5.2.7) wam pudnpaercs
n3a taba. 5.2.2,

Mpusmep 5.9.5. Mauenpnpymmﬁr_’n B Hadahe MaHeBpa HAXOLHTCH
Kypcosom  yrae uemm . s npagoro @opra A paceron
AT = T3 pnas, o, =15 ya, K =30°. Heoflxonnme paccunTats Kype
MAHEEPUDYIOWETO OpH Ty == 90 y3, npunoaswuf ero b xpaviaiinmf

CPOK 0 MOUUHIO N3 §;1 = 60° npacoro Gopra Ges HIMeHEHHA ANCTAN-
LHA, 8 TAKMe BpeMA MaHenpa.
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L

5.9 MoneppHpOBAMEE AAf HAMCHERNT NOAHCLHI 241

!-‘_ amernne 1) INo dgopuyse (5.2,13) Haxoaum Ty ep o= M-

=45° npanoro Copra. ;
2) o dopuyne (5.2.12) maxomust py = 90 4 45 = 1339,

3) Mo dopmyae (5.2.11)

£ = 135 — arcsin [:ﬂgia—ﬁf-

== |35 = 20,6 == 114,49,

4] Tle dopuyae (5.2.1) naxoanm K, == 80 - 114,4 = 304,42,
5) To dopuyne (5.2.4) Haxoznm B = 80— 30 = 307,

B) Mo dopuyne (5.2.14) naxonumS, = 2:75 sin _El%“'; ms 1500, 2583 ==
e= 3% auab.

) = 185 — arcsin (j-@-) =

- J 30
_:] Ha tada. 5.2.2 no m—-—-ﬁ- m 20 B B =114,47 naxoinm Ty =
= [3:2,6 == 30 ya,

£) Ilo gopuyne (5.2.5) maxonum §= -%wnl 1.

b. Tpadguuecxoe p
b, ClieHHe AHANOTHYHO OAHOMY M3
CAyuaen HIMeHeHHA NOsSHUMM W NoKasano Ha pHe, 5.2.4, >

5.2.5, ¥pepmanne (coxpaneHwe) nNO3HIHH OTHOCHTEABHO HENH

Cymuocrs samaun (pue. 5.2.8) sakmovacres 8 caeayio-
wes. Mapeppupylompfl HAXOIHTCH B NOSHAUNH OTHOCHTCARHO
UEAH, O PEASIACMOR MeasiroM i HcTaHuMel. 3atem ueab us-

« PHe, B2

menaer kypc. Heofxoansmo naiiti, Ha KaKofi xypc AOAREeH
Jeib MAHeRPHPYIOWHE [ cOXpaHeHnf NO3HIHR B kpaTuaf-
mil CPOK MpH 3a7aHHON CKOPOCTH JABHRKENILH. HeoGxoduMo
Tdk#e OnpejAeqnTh BpEMA Maiespa. 3amaua CBOJIHTCA K ob-
eMy cAyyale MaHenpHPOBAMHN 1PN NEpeMeHe posmiyn, Ho-
poft mozniuell sgech Oyler OTHOCHTEILHAA [OJHIHA MaHCBPIH-
PYIOIIETO HA HOBOM Ky[pCe LeJn.

A ApannTHuecKoe pelleliie aHatorydHo obulemy
cAyNale MIMeHenns mosuuin (CM. pasned 5.2.1).

E. Tpaduyeckoe pewenne noiobuo olimemy cIy-
yaio nsMenenns nosmiuH (oM. puc, 5.2.9),

5.2.6. Mamenciine NMOZHUMH B 331aHHLIA CPOK

Cymmocets safaun  (pHe. 5.2.6) sakjoyMaerTca B TOM, 470
MaMenenie MO A0AMH0 GHTh OCYUIECTBAEHO HE B Kpat-
yafiunit CpoK, Kak 9Ta HMEET MECTO N oOilem chyuae (pas-
aen 5.2.1), a p sanaunoe Bpems. FCROMEIME NpH STOM B
JSHOTCR KiK KYpe MaRenpHpywoulerc Aas HaMeHeHHH MOIMLLELY,
taKk 1 rpebyemad AJA IT0r0 CKOPOCTL.

A, AgaaHTHUECKDE i:e:u enne Bemmuu#a Ky pac-

cunrrsisaeted no dopuyae (5.1.1).
X = Vﬂé -+ Sﬂu — EﬂuSu CO5 o {5215}
1 = aresin _&_{Txﬂﬁ (5.2.16)

S “—_V.h:': * ,ﬂ?—l’fﬂl cos (Quo — Gus + 1 (@2.17)

t-'" = "STH'; [BJE.}B}
3 = arcsin 250w — Gu + D (5.2.19)
Sy
'qi'[l] =1 + B! {52.’2[.]'} v

Mpumep 5.2.4. Manespupyomsf s #auana  MaHlenrpa HaxomiTeR
HE KYpcoBOM  Yide nean r.'l_mu?l:ﬁ‘ Aepore  OOpTa B PACCTOAHEN

Jo=00 muas no nenenry My, = 170%, ©, - 20 y3, HeolGxoguso pac-
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CUHTATE KYPC W CHOPOCTh Malies .
¢ _ PHPYIOILErD, npHD -
Himee Ba 4§, =d0% nenoro Gopra B I, =d0 mr,':m E;im:;::m:rf—ﬂn,sn?l.'

Pewmenwue 1) Ha thopmynet (5.2.18) nueem -.'J‘u‘11 = 2012 ,5=50 Muab,

My .

Sy Bk,
ﬂf _-'-""“,ﬂ'u

Pnc. 6.2.4

2) Mo dopuyae (5.2.15)

& o= V60 - 507 < 250-50 cos 70° = VRO - 3500 — 000,50 373 o
= V050 == 63,6 Muan,

<) Ilo dopuyae (5.2.16)

50 gin 700 a1l
= g —— nctulie
1 resin N arcein B arcsin 0,739 = 47 59,

4) Mo dopuyae (5.2.17)

8, = V63,67 40" — 2.63,6.490 cos (707 — 305 47,50) wm
’
ws VADSD - 1600—5090-0,004 = VITIG = 73.8 mian,

b
) Ma dopuyam (5.2.18) museem v, =73,8(2,56=106 ya,
5) Tlo gopsyae (5.2.19)

40-3ix: 87,50 400,00 '
T == dresin i aresin 0,536 = 32,30,

§ == arcain

7} Hs Qopuyau (5.2.20) nmeem qrhl:dr,ﬁ-i-ﬂ-l,sn?ﬂﬂﬁ
8) M3 dopuyam 511 wmeen .'t’”=]?ﬂ—-?9.ﬂ-m.i'ﬂ.
B. Tpadunuecroe pemeunne (pue. 5.206);

— HAMOCATCHA MecTa Wenmd o Moo ;
; BpPH)YIO
nayasa manenpa (touxu Hy uw M), i e BT

&0 MaAHCBPHDOBAHHE IAR HIMEHEMHR TOIHUHA 943

— or tvouky Mg 1o MuHRH CRYpCE UEHD OTRAALBIBASTCA

pacoTORMite, KOTOpOE ITA ile7k MpOfleT 33 IALANHOS BpeMd

MEHEE[JE; I'IU-.‘E}"'—]EETI:H T3 H
— o7 Toukn [f; n0 3asauHOMY HanpaBJesitlio, COOTBETCT

yiomeMy gui, B Aucrasman [ HaHOCHTCH TOHKA My;
. poukn Mo n M| coenHMAIOTCA npAMOil JuHHed, KOTOPaR

ABASTCN JHHHET KYPCA MaHespHpYIOULero,
— CKOPOCTL MAHEBUPYIOLEro HAXQIHTCH Kak Su il

5.2.7. Mepeceuenie Kypca UeNH BREPELn HEE B MAKCHMAJNLHO
' BOIMOMHOM PACCTOAHHM %

Cymecrpo 3aiaun  (phe. 5.2.7) sakjaoyaerca B ToM, 4TO

MaueBpHPYIOULHA  Tlepecekaer KYypC uead BHEpEAH B MAKCH-
MaILHOM DT 16t YAaJedy, 3a8]1a4a HMeeT cMBCA MpH Un<Us

Poc. 0dd

i

MAHEBPHPYIOUIEro, BREMA

it qu<Q. HeoOxonnmo HafTH KYypC _
ALHOTG PRCCTORHUN Sy

Manenpa, 4 Takme BeTmEY MAKCHMa
A ApanurTHuccKoe pelienne -
Benpuiiga () PACCUNTHBABTCA N0 (OPMYAS (5.1.8) nan no

a b.l.2
raba. 6.1 Eao— 0, ©221)

sak £ ofparen 3HaKY Guo.
Beanunna Ky pacciHTHBaeICd no

sin () — Gua) 3
S0 5 L )

hopuye (5.2.1).

-‘Emix = Mo
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Bemiunna . ¢ paccunrteBaerca no  dopuyaam

; (5.2.5) 8
(5.2.6); (5.2.7) wan ¢ nomoueio Tata, 5.2.2. 3

Mpumep 5.2.5, Maueppupyiounil & navade MaHespa Haxoauacs Ha
kypeovom  yrae meaw §,. =309  opasporo Gopta B paccromHui
g = 00 MuaL; ﬁ:’u = J0°, v, - 24 ya. CrOpOCTL  MANCBPHUPYIONLEra.
vy = 18 ya. HeolOxopuMo paccunTaTs KYPe MaleBpHPYOIGEro, DpemMd
waneapa W peanunny Joax |

Pemenue |) [MTo dopuyas (5.1.8)

.

18 =
= arcain - 48,59,

2) Hi dopuyan (5.2.21) nueewn £-—= 90— 48,5 - 41,572,
3) HMa dopuyan (5.2.1) uweem K, =70 41,5 28,59,
4) M3 dopuyam (5.2.22)

sig (48,5° —30°) .. 0,318
&in 43,5° 0,75

(

A nay = 60 = 5.4 sman,

5) Ha vaa. 5.2.2 no p=254/60 = 0,424 1t 6 = 30 = 0 = 30° gaxo-
paa 0,66, Cheponareaulg, 'FF e= ({10,606 = 300 MK

&) Ha tata. 5.2.2 no m= 1824 = 0,75 n £ = 41.5°
CaegosnTeabn, 'II'I;| e 200,66 = 15,8 ya,

Haxonis 0,66,

7) Ha dopmyam (5.2.5) nsieem £ =30,6/15,8=25 q,

B. Tpadpuueckoe pemenne (puc. 5.2.8):

— Opit HauaasHoM smecte dein Iy punowmnercs nocrpoe-
HHE KPUTHYECKOT® KYDPCOBOrD Yraa, aad vero or rouwy I,

OTRAAAMBEETCHA "Up, H3 €0 KOHUA ONMHCHBAETCsH DEDYIHOCT
PAAHYyCOM Uy, K KOTOPOIl MPOBOANTCA KacatendsHast, G-
man K touxe My,

— n3 Touku My nepnengukysapuo K sToff KacatenwHofl
MPOBOANTCA AUHHA Kypea MaHeBPHPYIOLLErD; B TOUKE ¢e nepe-
ceteHin © anupell Kypca uean (touka M;) noayuaem wmecto
uean B MOMENT npaxoma ma ...

— ‘namepaercd paccroanne Sy=MM, n paccuntumaercs
BPEMA MANEBpa Sy Uy;

5.0 Mpfeppupobaune AAN @IMEHEHNR TOANRUHN 245

-

— or Towkm L mo kypey liean ovkaamusaered Sa=Udl,
qonvuaeTen Touka [l — MeCTO Hemi B MOMENT KOHUA MaHeRpd,
~ cuumaercst paccroanne My, = Milds.

-
. Jn[uf.-- ':!I
-

‘r‘..-""
/‘ Jm,.-'#f '"F
Iy o

| | ou
\ M i
£
o
'ﬂ:ﬂ ﬂp H.“h ""—":.i ————— Eﬂ-]:‘h.ﬁn—-lln—r-
P
Pic. 5.2.8

5.2.8. Mepecevuenne Kypca weaw nosajn wee b MHHHMANBHO
BOAMOMKHOM PACCTOAHHH

Cyvireerso 3amaun (pue. 5.29) 3akmouaerca B TOM, WTO
MancBPUPYIOIMA NepecekaeT Kypc UeAH NO3al B MHITHMEAL-

K e
; £ ﬂ';A; Hin Uz Ky

‘\-f\_‘\, Amin Ho | ,_""J'f
Sy i r,'.',,—.i».'-'. =TT vl
R N
‘?,F! Fy
Mo

Pue. 5.2.9

Janaua HMCET CMBICA MpH Un<Uy H
KYpe MAHEBPHPYIOLLEro, Bpems
PACCTORHNA

HoM OT Hee VAAJCHWIL.

gu>(). Heolxoilmo HaiTi
Manespa, a Takike BEAHMHHY MHUIMAILHOLO

min® X
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A, AgaanrTunugckoe pemensne.
Benwunna Q paccuntwimaerca no dopmyae (5.1.8) win no
Tabn. 5.1.2. Beanunna § paccunrrmeaercn no gopmyJe ‘&52.2]]

aHak § obpared suaky gno. Kype mancspupywoumero Ky pace
cunTeiBaerca no dopmyae (5.2.1). ;

Hiin = Ao o {*?ll.n:“f:'} . (5.2.23)

sin )

Beanynna ! paccunrmpaetcs no dhopmyaas (5.2.5); (5.2.6);
(5.2.7) man ¢ nomompio rabm. 5.2.2. s

Mpumep 5.2.6, Manenpupyiomnl o Hagsie MOHCERE HAXOOHICH |
Ha . KypooBom yYrae  wea ?[ldmﬁa” npanore GopTa B PACCTONHHH |

Ay o G0 Mpas; K e 90°, Uy = 24 ya. CROPOCTE  MAHERPURYIOULETD |

v, = 12 ¥3. HeolxoinMo paceuuTaTh K¥PC MaHeRpHPYIOEro, apeuy q
MaHenpa R oBeanuuny Ao,

1
Pemenue 1)H: dopuynu (5.1.8) umeem Q — arcsin -271;- - 302,
2) Ha dopmyant {5.2,21) nmees £ =190 — 30 = F0°,
3) Hs dopmyatt (5.2.1) nmeem Ky = 90 — G0 w 30°
1) Mo dopuyne (5.2.23)

gin (452 — 30™) 0,20

Amin = 60 im0 = i) - 31 muaw.

B) Ha tafa. 522 no pe=31/60 =052 1t § = 180 — 47 == 1357 paxge
anm 1,42,

Crnerosaveaban, n."'r‘F wafille 1,42 == 85 puan.,

2
6) Ma waba, 5.2.2 no m = ':;T = (0,5 n § = G0° gaxomum 0,87. Cne-
BoBatenbno, ¥, = 24.0,8T = 20,8 ya,

85 ]
7) M3 dopuyam (5.2.5) umeen -Ef- e 4,1 q

B. F'padnueckoe pewenne (pue. 5.28) auano-
THUHO PEelleHHIo NpH nepecedednn Kypea uean snepeau, B mo-

MEHT [PHXOAQ HAa MHHHMAJLHOES DACCTOANME MANECDPHPYIOLLT
naxoanTcAa B Touxe My, a uean B touke If.

5.2.9. BosmomHoeTh W3MEHEHHA MO3MIHH

[pn vy>vy Momer ObiTh 3aHATa (HIMEHEHa, cOXpaHeHa)
moban [no3UUNS MAHEBPHPYIOULEr0 OTHOCHTALHO LedH. [Tpn
Up="Un MOMET OBTL COXpaHeHa Takme mobas nozuwice. Tlpn

5.2, MaHcapuposaliiie LAd WAMEHSHHA [OIRIHH

247

Puc. 5.2.10

By, AHNROY

s dour
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248 5. Maunenpuponanue

A Anaanruueckoe pemenne (pre. 53.1).
K. np:‘”Huian-

Uy <ty BOIMOMHOCTH HIMEHEHNHE NO3INUHH XapakTepuaviores
CEKTOPOM AOCTYNHWX mnosuumii (puc. 52.10), Iror cexrop
BeJANMHHON B 2 () cTponTCH NpH HauaJ LHOR TO3NMHH b‘EEiHEBpHJ.;E
YIOILEro. CHMMETPHYHO HAnpapfenno, obpaTHOMY KYpCYy e,
O3MLUHH, HAXONAMUUECH BHYTPI CEKTOPA, MOTYT GHITH 3auATH
MANCBPHPYIOUIHM, [OZHILIH BHE CEKTOPA OKAJLIBAIOTCA 178
HEr0 HENOCTYNHLIMH. . Tag, wanpusep, A2 MaHEBPHDYIOUICTD
M, naxonsillerocs BHYTPH KPHTHYECKOTO KypcoBoro yraa, nos.
CTPOBHHOTO OPH HEAH (<)), BO3MOMHO HIMEHEHNE MOLH-
unit BNAOTS A0 cOMKEHNT BILIOTHYIO W NepecetvcHie kypea
Heal BIEPEAH B MAKCHMAALHO BOIMOMHOM paccrosmmns. [las
ManespHpyiowero My, HaXOAAUErocA BHE KPHTHHECKOTO Kyp-
COBOTO YTJa LEeJH, BOZMOMKHO ML H3IMeHeHHe MO3uUMA npH’
COJAMMENNH ¢ UeARI0 0 KpaTyaillero PAacCTOSHNA H Nepece
UeHHe ee Kypca C3ail B MHHNMAALHO BOIMOKHOM paccTOAHIM.
Fpadoanasnrnueckoe pemenne (pue. 52.10).
[lo Qopmyne (5.1.8) paccunrmpaerca Q. Hexons ua na-
BECTHOTO Kypca DEJAN HAXOLHTCH CEKTOp AOCTYHHBIX TIO3WILH T,
Haunocaren MOJOHEHHA 1TBAT ' MAHEBPHPYIOHIErD, @ TakHe
sanannan mopan nozpung. Ecaw nonas NosHius oxasmeactcd
BHYTPH CEKTOpa, OHA AOCTYNHAa, BHE CEF‘L'FDIJI]_— HCAOCTYIIA.

G.3.1)

Npumep 5.2.7. L[leabh  gpmsketed  gypeoM Ky = ¥° co cropocreso

pn-E»i ¥y8. Manenpupyiourift HAXOAMTCH & KYPCOBOM  YOAE e

@y = 15° npaporo Gopra s Awcrandun A, =80 Mmuean.

HeoOXoAuM0 ONPeasinTh BOIMOMKHOLTL MaHeBpHPYKMIErD JaHATH
noatilo Ha @, =45° o M, =40 muas, Cropocts Matcspupyollero

= {2 y3,
Pemenne Ilo dopuyae (5.1.8)

L Puec. 6.3.1
Yu

i 2rog
rae Ky, pp— NPeneibHEE KYPCH MaHCBPHPYIOULEro;

12
= aresaln 5 - ane,
Qup— npefeasHE KYPCOBOA yrod MaueRpHpyIOuiero;

8!

HanoenTea noJdoMerne wen, MAHCERPHPYIOILErD 0 fmaaniafl no-

sigien, B noctpocind BIAHO, YTO 3AAaHMAN DO3INUNR  AOCTYHNE, Q’“D-: [:} 4 AQ: {5.33]
5.3, MAHEBPHPOBAHHE IJiS1 YKJOHEHMS Q = arcsin J;’.n_ (5.3.8)
ul
5.3.1. ¥inouenne or cOaumennn HAa 3ANAHAOE PACCTONHAE 5
C THXOXOAHOH HEIBLID AQ = ascsin R ; (534
Jajaua HMEET cMBICA B TOM CIVUAE, KO MATERPIDYIO= Ao
muit ofganaer NPEHMYILCCTBOM B CKODOCTH Q0 CPABHCHHK C P= .ﬂa feifere Tr'u_ta- [5;-;._'15}

LEeqkI,
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PAR fo, n'— Npeneabnan ownbka OTHOCHTEALHON MOIWUNYE Ma-

HEBPHPYIOULETo;
f3 — BPEMS 3ATIA3AWBANHA Manespa,

fon =3V A% 4 af, ' (5.3.6)

2
rae Ay — cpeinss Keamparnveckas OWHOKS  MECTA MAHCE]H-

i pPyOLero;
A — cpelusd KBaApaTHueckas ownGKa Mecra wen;

f = Tog — Tyx, (5.3.7)

rae Tog — MOMENT OGHAPYIKEHHS HEM:
Ty — MOMEHT Havana manespa YEJOHeNHs.

Mpusep 5.3.1. Lleds waxonures ot MAHCBPEPYIOILErD Ao | nenenry
M. =9" 1 paccrominn Hy=100 kad, ty = ys, v, =16 ya

HeoGxoausmo nallti cexktop kK L
YPCOn  YEAOHEHHN or elamseiis o
Heakio Ha ..-"Ia < 40 KAl OpH cAOcaysugs  yeaosmny: 4 —ﬁt‘ AT,

i |
.1“ = 3 Kab, 4, =4 kaG. 1
Pemenne 1) Mo opayne (5.3.6)
fo.q =9 Vi o 47 15 nad. ]
2) Ha dopmynu (5.3.5) nmeen R = A0 = 15 4 15.0,83 = 67,6 xad,
d) o dopuyae (5.3.4) :
67,5
4 —
@ = arcsin T 42,59,
4) Ilo dopryae (5.3
i ) Iﬁ 5
SIS
€ == arcsin W 309,
* B) Ha dopmyan (5.3.2) umeen QHF=-3EI+4L?,5-?E,5¢.
8y Ilo d:npﬂ.?ne (.3.1) nmeem H'M‘ npt = B0 - 72,0 == 162,5° u
K. npa = 20 = 72,5 = 17,59,
B.Tpaguuecroe pemenne (pue. 5.3.1):
= M3 mecta uean Ly b Mosent obnapysmends mpoBoiNTCH
OEPYRHOCTh paauycom R . v b 4
—— U3 HaYAdBHUIO MecTa Mawespupyiomero Mg & stofi
OEPYIHOCTH NpORBOAATCA Kacareasubie Mpauw Myb:

251

5.3, Manenpupopanwe A8 YRAGHCHHA

manespapyiomero Huapt 1 Kuaps

— MpH TOuKaxX @ & & CTPOATCA CKOPOCTHHE TPEYIONBHHK;

; Rypeon
— u3 Touku Mp MpOBOAATCA JHHAH UPEASALHLIN
mapaaieablibe BeKTOpaM

CKOPOCTH MAHEBPHPYIOUIEro, NONYURHHLIN B CKOPOCTHBIX Tpe-
j’l‘ﬂ.’lhIlllﬁHK.

5.3.2. ¥kaoneHue oT cHAMMEHMA HA 3ananHOe PAcCTOAHME
¢ OBICTPOXOAHON LEbLI0

Janaua HMEET CMBCT B TOM caydae, ecam neab ne obHa-
P}'}HH.I‘IH '.'l-'IHHEB}':II*Jp}"IDIH,EI'D H HAET TNOCTOAHHBIMH KYPCOM i}

CKOPOCTRIO. \

" Pue. 5.3.2

A Anaantnueckoe pemenne (pue. 53.2).

Ky npt = Ko + 51 } : [5,3.5:}
Ku.np*I:K'LL'q_EE _
B = 180 —(p + B0) } ~ (5:39)
Eﬂ = lﬁﬂ—{ﬁ+ﬁn} 7
By = arcsin ( :; Sin F') . (5.3.10)
By = 180° — B
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252 8, Manenpuponanne
P = quo + AQ; (5.3.11)
AQ = arcsin T’ET—:'- : (5.3.12)

Mpumep 5.3.2. Lleas naxofRTCA 0T MAHERPHPYOLErD N0 NeacHry.

mi = 90% 8 paccronmin Jo=60 Mmian, v, = 12 ¥3, v, =16 y3, q,, =
w 0% peporo Gopra, K, = 290°. Heofxomnue nafith cexvop kypeos
YEAOHERAA OT cOAHMEGHHN ¢ Nelblo Ha ,&'_1 < 30 Muaw,

Pewenne 1) Hs dopuyas (5.3.12) naxoaum A0 = arcsin —EE-—
- 308, Gl

2) Ha cpopaynm (5.3.11) vaxommm p = 20 4 30 = 509,

3) Mo dopuyaam (5.3.10)

15
Pi = arcsin ["]'2- sin Sﬂ") = aicsin (1,25-0,77) = 732;

fix = 160 — 78 = 1079,

4) Ha dopuyam (5.3.9) maxogum £ == 180 — (50 4 78) == 579 4 £, =
w= 180 — (50 4 107) = 239,

E) Ma dopuyam (5.3.8) Haxoaum R'ul npt
Ry, rips = 290 + 23 = 313°,

B.Tpadhnueckoe pewenne (pue. 53.2);

— H3 HAuaABHOrO Mmecra uesm Ly NPOBOAHTCA OKPYMKHOCTH
paguycom M

— N3 HaYaneHOro Mecra Maxespupyiomero My nposo-
JHTCA KACATeNbHAR K 3TOR oxpyvmuocTd Moa;

— H3 TOYKH KacaWHa 4 NpOKIAALBAETCA BEKTOP CKOpoOCTH

Hedn Oy; H3 ero KOHWA fenaeTcd 3aceuka Ha JmHEH Mga pa-
AMYCOM Umj NOMYYEIOTCA BEKTOPH  cHOpocTell Manenpupyio-

MET0 Uyy M Uyg, COOTRETCTBYIOUME £rO NPefsAbHEM KypcaM
YHAOHCHHA; -

— ua Toukn My nmpomofmTCA npejenbHLE KYPEH Manespii-
pytoiero Ky, ngr 8 Ky, ppa, NAPANJIEIBIEE BERTOPAM CROpoCTE,

= 200 o4 57 = 347% g

6.3.3. Yxnonenwe pna pacxompenns c GWCTPOXORHOR Hensio
B HAHDOALIWEM BOZMOMHOM PACCTOAHHN

3anaua MMEET CMBICT+B TOM CAY4YaE, ecal Ledb He ofka-
py#ila MaHCEPUPYIOUICrO H BAET NOCTOSHHBIMM KypcoM i
CKOPOCThIO,

A Ananntiueckoe pemenue (puc. Ddd.).

Ky = Ki —§; (5.3.13)
s = 900 — Q. (5.3.14)

Pue., 5.3.3

rie @ paccunteigaerca no dopmyae (5.1.8) man c NOMOIILBIO
rata. 5.1.2.

fMpusep. 533 leas naxoAanTes ot l-:mmup*rln;lquuwrn no NgAcHry

= 90° @ paccrommnn Ao == 10 Mnan, v, = 13 ¥3, v, =30 ¥3,
K, = 300°, HeaGxomiMo HAATH KYPC YEAOHCHNA MaueRpRpYOULEro

FI..:!lH pACKORJIETHAR gfo & LENRD B pamfoaLiIeN BOAMOMKHOM pAcs

CTORAHNM,
Pemenne 1) M3 dopuyas (5.1.8) maxonns Q = gresl
== 309,
2) Ha dopuyam (5.3.14) naxonus £ =90 — 30 = 607,
3) Ha dopuyam (5.3.13) maxomns R'H we 300" G0 == 240°,

1] — =

B.Fpadnueckoe pewenne (pac b.3.3):
— [pH HAYAJALHOM MecTe MaHespHPYIOWEro CTPOHICH Kpi-

runeckidl Kypcosolfl yrom :
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— 13 HAYAJLHOIMO MeCTa MAHeBPUPYIOLIETD NepueHinxys
AApHO BHeWHEN N0 OTHOWEHHIO K Uei) CTOPOHe KPHTHUE:
CKOI0 KYpPCOBOrO yraa NpPOBOAHTCS KYpe MaHEBPHPYIOLLErd,
BEAYUIHA ero Ha pacxoXACHHE B MAKCHMAMLIO RO3MOXKHOM
paccTORHHN C 1EJThID; )

— noJoKeHNe MAHEBPHDYIOIMEro H UEAH B MOMEHT npH
X0/la WX HA MEKCHMAJLHO BO3MOXKNHOE PACCTORHHE HAXOLHTCH
¢ MOMOULI0 MOCTPOSHHA, NOKasanworo Ha pue, 5.3.3, '

6. TIPUMEHEHHME CPEJACTB NMOPAYKEHMUY

6.1. PACYET BEPOSITHOCTH NMONAILAHHSA

6.1.1. BepositHOCTh NONAAAHMA B 3AJaHHLIA WHTEPRAA

BepoariocTs nonaftannst caydaiHoi peanunEe X, [084H-
HEUHO HOpPMaJnHoMy 24KOHY, B 3alaHHuifl HATEpBan X,—Xg

BHUHCARETCA O (PopMyae
i )] (6.1.1)

P <x<m) = [0 25E) -0 (2

e 1
L s A
rae
O (x) = f df+ (6.1.3)
0
B (x) = V*T Jtezp{—- a*£2) dt; (6.1.4)

g — cpentee ﬂnanpamu&cﬁna oTKJOHenHe cayuainoil Bean-
qHHEL X

E — cpennnsoe {aepuﬂTHne}
URHED Aj

OTKJOHEHHE cJyeafiHofl Bedu-

. X — MaTeMATHUECKOE OMHAaHHe (LeHTp pacceHBaHus) cayuail-

HOfl BeTHYMHHE,
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8 NMpuserenne epeera Mopasensa

CeAse memay o u £:

=W A
Pl 2

E=; Vi = 0.67457 = —i—u;

14826 F == | 5

p = 0476036,

3navenns
H ‘u’j 1]
qﬂ:f.me..wew HMETL B BHAY, 9TO B HeKoTo
uwnrlr:r::mc]:upﬂmy.r:u AAs onpeaeaenng P <X<x) umeior g
o BHI‘.':‘LI‘“E: ;Izlifﬂﬁ:m:&ﬁl{iﬁ!f g;l {Eiis.ii]léjﬂw GObiCHAETCH Te
: L9) 0 (6,1.4) Henoassviores 4
lir:inﬁ:ai-:m;ﬂuﬂn;:ﬂtﬁr::‘m;erpanhuhm (hopu Hﬂ}'.l!.-lﬂ-‘til.-.HgI'G- pacfri;!é]:{
- BYlOWHe uM vabaunu, [ ¢
AUMO OHTh BHUMATENL] 3 r Sl
JbHBIM KAk B sGope :
MYJAE, TaKk H TaOAHUL 343 Slmerion .
MeHH yHKIMK HuTe
Npenenesun, yunTMpag Tax Ayl o
e H HMellHecs
UpHsceniemux oGosnayenusx (n  Thbg
X (HANpHMEp, B3ATH
H "ﬁi] ae..'mmggu Heobxoanvo :,r,u.nmm];}u} asihi il
YUKLHH (6.1.3) u (6.1.4) Heue :
. THHE, MOSTOMY NPH OTDH
{:ba{re.rlmm:-: aPIYMEHTE CHEAYeT HIMEHATL IHax ¢ :'I;‘H Em 2
(—x) = —(x), s
Hactaue cg
BAHHA coBna

Qyukunl @(x) n lﬁ{x} npHeeAsHEl B Tabn. |

PHX H313uuaX pa

. LenTp paccen
OCH+X, TOraa

Yuan 1) Ecan ?=ﬂ'. T.
3T C HAYAJOM OTCMETA ng

) - D (_.A‘:l i

. =

)]

Pla<X<m) =5 [o(L
a
HHTEPBAS  oTHOCHTEALHOD

Jrd(s
o OXy = —[ oxy=L Torpa

Pu<x<m=e(Ll) <o (L), @ig

P
B 3 xM or do
pers,
aee 353 M ravOnue,
0B REPOATHOCTE Toro, urto
HExBaapaTHYeckoll cuntrof

X3

e

E

(8

2) Ecan ¥=0 w sanannmit
Ha48, 0TCUeTa CHMMeTpHYeH, T, o

H3-

Mpumep 6.1.1. K

o YPe kRopolam
Ha yaaaennsx or Gepera Guanike 2570 a i
CllacHWe ans naanmums (pHe. 6:1.1). Kax o
KOpaGak, ompeiennn csoe mecro co open

MPONOHEH

257

6.1. Pacger BepodTHOCTH MOMASEHHE

R —

=20 M, He nonAAAT Ha OndcHwe aaH maashanind rayéonw  {(oxa-

METCS B 3ASAHHOM HHTEPRAID X — Xy} ?

(6.1.5)] rox Ovaer oGuapy#eH ofLexT noncka?

12 = 3000 ,“_{1 T, 00000 &
N\

L1

b

Pue, A.1.1

Peunenye Hueenw oy=2570 M, #;-3530 w, x=3000 m. Tlo dop-

2570 — -iUW]J ol
200

wyae (6.1.1}) u c nomomme tada I [1] waxonnm

|
Pfl.{x{xilﬂfr

A5G0 — 3000
200

em )t

e “%- 1 (2,650) - @ (2,150)] == —;— (0,9020 4 0, 0684) =

— 0, D802 ~ 0,98,

Puck npoxoaas kopabasg depes onacHble ATA NAARAHNE TAyYOHHE
coCTananer 2 : .

Mpumep 6.1.2. B unanpasacnun 00BeKTa MONCKA NDOTHEIHKDM BMOY-
med annapaT, pearnpymoal oda dnandeckoe noge o0bLEeETa B HHTER-
pade (noaoce) £ 10 kM, L‘.pr.:uuuau olnGiga o YIensaunl annppaTon
agfapHoro Hanpabdepan LE=4 kv, Kakopa pepOATHOCTL, YTO anOapa-

Powenwe Mween r=(0, |
e noMolluio Tata, V[1] saxonus

-3 (4)-5(%

6.1.2, BepoaTHoCTh NONAfAHKA B NJOCKYH 06JaCTh

] =10 wm. TTo dopuyne (6.1.6) u

] - (2,5) = 0,9082 ~ 0,91,

Ofoamasenis:
S — naockan oGaacth:

N (x, y) — cayuaiinas TOMKA, pacnpeiejeHHas no Hop-
MAJLHOMY SaKOHY,

9—705
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P (NE 8) — sepostnocts TOro, W10 Cayuainan touka
OKAMETCA BHYTPH 3afaHHof obaactn S HaE
MA0CKOCTH;
fg 9y — [AABHHE CpEAHHE KBALpATHUECKHE OTK/IO-
HEHHH  HeIaBUCHMBEIX  cAyvyailieX  BeJu-
upi X, Y;
Ey Ey —raaspule cpeauHible OTKJIOHEHWA He3aBNCH-
MEX cAyvalinex seawdud X, 7
9 = gy = g, — pPAAHAJLNOE CPejHee KBAJAPATHHECKO: OT-
KJAOHEHHE,
¥ o — B o — .E'._. — Painagpioe. CpeaHHHoe OTKJIOHEHIe, )
Jag XapakTepHCTHKH KpPYrOBOro pPAcCEMBAHHA KpoMe o H
E ynorpeSasercs rsp, MMEHYEMOe HHOTAA <BEPOATHLIM Kpyro-
BEIM OTEAOHeHHeM2, CaelyeT MMeTe B DHAY paii4yHe Haspan-
HBIX MEPaMEeTpoB W He OTOMIACCTRAATL £ M rge. B uacTHOCTH:

rsa = 11770 = 1 476E. (6.].7}

BepoaTtuocte monajaHus B NJOCKYK) 0B8JacTh, HMEOLLYIO
opmy saannca, noaolHOTO H, PACHONGKEHHOTO TofodHO 3.1-
JuncaM papubx BepoaTHocTell, onpeaeaserca no gopmyne

R

P{(X, }"}ES}:IH—EKP(—T) (6.1.8)
H.H
P{(X, Y)ES} = 1—exp ( — k), (6.1.9)
rae |
k_..f‘__i. D S
_“.t'_“_:.r’ 1_.-'{i‘.t_TE::|.I_r

a # b-—raasuble ocl 3AJHICE NAOCKOl (urypH.

Ecan 9y =9y = 2 (nn £, = Ey = E), obaacrte S asasercs
KpyroM paanycom R B uenTp pacCeHBaHHf COBNAJLACT C ILEH-
TPOM Kpyra, 1o

P(X. €Sy =T—exp( ——p—)i  (110)
P (X, r;es;-ﬂl—exp(—“‘—;"i—’). 6.1.11)

G.1. PacueT BeposTHOCTH OONAZAHIR 259

Ecan paccenpanyue KpyToBOe H LEHTp pacceHBaHMA OTCTOHT
0T UeHTPA Kpyra Ha paccrosuuy d, To BEPOATHOCTL monaja-
WHA B KpYyr S ohpeenaerca no dopuyae

P{(X. V) &S} =

[E:-:p (~ i;)]j [up ('— i:-)] I, (k) tdt. (6.1.12)

d
roe h = e r % :

Iy — dynguna Beccens nepporo pona Hy/AeBoro. nopsaiaka

' MHUMOrD apryMmenta.

Kpyrogoe pacceisanne, T. ¢, Takoe, NPH EKOTOPOM gx=
=gy=0, Iia IpaKTHKe BeTpeuaercs peako. [las npuGanmken-
WX PACUETOB PN ax ¥= oy NJOUWALE CUTHHYHOIO 3THNCA pac-
ceMBAHMA 3aMeHseTcd TICIAALIC PABHOBRJIHKOFO Kpyra, a ero

I

panmyc TPHEHMAETCR 34 BEJNUHHY KDYTOROIO  paccensa-
HHA, T. €
a q ¥ i
Takas samena gonyerima npn —=— < 08 =12 (ornocu-

3y
b
TennHas omHGKa pacwera He npessuuaer ~ 3—5%).

Npamep 6:1.3. Jas nocTancBrM Ropadan #a SKoph NOATOTOBAEHA
aipatophs & B puoe kpyra paauycom & =2 kM. Kopaliw onpeme-
ANET CROC MOCTO © TOMIOCTRI), XApakTepHiyesmofl eXNHUYHEM 3AAND-
coM PACCOHBANMA® CO CPeAHEKBAAPATHUECKHME oWHOKaMI

w10 { o, = 1,25 nm,
e, [PLI 4T § i

|. Kakopa BEpoATUOCTG Toro, HTo Kopadik cTaleT Ha AKOph

B paxsavcHnoll emy axpatopun 87

2, Kakoro paanyca aonana OMTE aksaTopRi, urodn MecTo K-
pabas oKalalock A e NPeLeTAX © BEepITHICTHED 0,957

Pemwmenne Corascno (6.1.18)

:='|,r’uxwll-],f":,?=l,!2 KM, )

1, BepostHocTk TOro, 470 MecTo Kopalas oxkameTcd B NpeABjax
aksaropun S, Gyner

1 - ;
F'{I_.‘-'{, f}EE}—I—em(--ﬁ}—l—c_:p[-—m,)“
—I—tlp{—l.mj—i!.ﬂﬂ-

gi
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2. HroOn sMecTo Kopafasn okaladock © popontHocThio 0,95 B #e-'

Jlenax axbatopun &, pemus  ypaswenme (6.1.10) oTHOoCHTEABHO

L E."
I-Il Iy = —— — —— :
95 = | — exp ( 24’12:)
e
BT s A S T,

Mpumep 6.1.4. Annapat, umewwHil sony xeficTana  (ocBeiieHin,
NOpaMeHusE M T. M) paauycom =500 M, onyckaercA Ha oOBCOKT

{(neaw) manoroe paimepa, Kakoma BepostHoeTh, uTo 00heXT oKameTcH

B aoMe pelleTnis ANmapaTA. SCAN pacceHBAHHE TOMEE NARCHHS anma-

paTa XAPORTEPHIYCTCH PRAHAARABM CRCAHHHMM OTEIAOHS&HeM
Ewgi0) u? i

Pelwmenune  OnHmeM KPYT ¢ HeHTPOM B Mecte OOLeHTE

paauycom R =1500 m, Toraa ofiheKT oKameTcs o ioHe jeficTaus an-
mapaTa, €cam nocaennuft onyerurem B awmboll Touxe Kpyra. Coraacko
dopuyae (6.0.11) noaysum

ot 3 04772 15002
P Y)ES) =1~ m:p(—T]—I _E:p(__ﬁﬁ.__):
= | — exp (— 0,80) = 0,55. '

6.1.3. BepoaTHOCTE mONANAHWA B NPAMOYTOJBHNK
€0 CTOPOHAMH, NMaApainefbHbIMH TAABHLIM OCAM paccCcHBANNA

B oGuiem CAYHae, Koraa HeATp paccedBadin He copfanaer
¢ nayasom Koopanwat (pue. G.1.2), peposruocts nonaganus
CAYUARHON TOUKH B NPAMOYTOALNNK S co cToponasy, napan-

ACALHLMI FAaBHBIM OCAM PACCENBaNNA, ONPEACINCTCA PABEH-

CTROM

P{(X; Y)€S) = = [m("’ﬂ—-*_“)__

Tr

mq;(;*"t_'.'_i)] {q}(ﬁ'_r":?_\_ &:}".) ,_
= — m(.uy } (6.1.14)

HITH

(o) -o(257). ens

G6.1. Pacger RepoaTHOCTH NOMARAHNA
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e X, X2, Hls ﬂg—ﬂﬂﬂpﬂm[ﬂ'lm TOUCK I]EpEEElIﬂHHH COOTRET-
CTEYVIOMIHX ETDPDH anMﬂ}TD.'Ih:IIHKH I:EI.I'HI HX I]Pﬂ.ﬂ.,ﬂ-’l:?l{ﬂ'lﬁlﬂ}
¢ ocAMH KOOPANHAT, NPHYeM X <Xz, 1<y

Y
i el 2 3
L e
|
i I
[
|
L i L
] B il o Iy &

Puc. 6.1.2 .

Ecan WEHTP PACCEHBAHUA COBMANAET C HaYaJoM Koopau-
aat (x=0, y=0), Torna

HJITH

P((X. V)ES) =

“o(2)]fe ()2

RN eSSt =

-4(2)] 18 (%

Bl

)8 (%

1
Sy

)J (6.1.16)

)] (6.1.17)
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Ecan uentp paccenpanus coBmajaer ¢ HAYAIOM KOOpAHHAT

H UEHTPOM LeJn [;='U'. _,‘.J_=U- %52l =lxl=|al. |y =

= |y1|=|#|). Torma:

P{X, Y)ES) =0 ('—‘*1) o(L21); @i

1

P{(X, I’}E_S}zr’ﬁflﬂ)fﬁ(iﬂ . {6.1.19)

E, Ey
: Yi
Ve s
5
Y5+l ;
i
Y |
f |
=720 -160 ":?E +100 | +160 T
Ir} L2 Lz TqI.;, Tg I
g |
| .
¥r |- 160
Punc. 6.1.3

Ecan CTOPOHB! NMPpAMOVIOABHIKS Henapa telbLH ROOPIH-
HatHeM  ocAM, TO Qopmyan  (6.1.14)—(6.1.19) senpume-
HuMBl, Tonwko mpn XKpyropoM pacceusadun (oe=gy=a HAK
E:=E,=E) popoATHOoCTh NONATARHA B DPAMOYFOJBHAK M0G0l
OPHEHTAUNH BbiuHcAAeTcA no opMynan (6.1.14)—(6.1.19).
¢'D|_'.IH}’.’IE-1 WHPOKO NPHMEIRIOTCH [IPH ALMHCTeHHA BEPOHTHO-
CTEH LIOMMaAaRHHA B UeXp: NPAMOYTOILHBLE, ll!ll!ﬂ:[]!H{EIHED
ANNPOKCHMHPYEMEBIE  NPAMOYIOALHIKAME, COCTABACHHBIE H3
MPAMOYTOIbHHKOB.

6.1 Pacuet REpOATHOCTH NonagaHis 263

Mpumep 6.1.5. Uear 5 — naomais  caoknofl  Kowdurypatinm,
ANNPORCIEMIPORARA  TPEMA  COCTABIRIOWHMNE  NPAMOYTOARHIKS B i
&y Iy podoMeHNe KOTOPHEX OHpelefHercil KoOpAHHITAMKE

8 Xy = — 160 8, Xy = 160 M, y; = — BO M, ¥y =4 B0 n);
S;I.f.:r-!ﬂﬂhj ..!G'.=—||—|.'|:|'|:| H|jr|_-ﬂ""]'E|]H. }r’_“'_ﬂ'u Hr.
Sj[.r_a=+4ﬂ M, .l:;=+|ﬁu M, _'!.'l--r-i-ﬂl]lt,

Yy = == 160 M}, (pue. 6.1.3).

Todka nNpANETHBANHA — LeHTP NPAMOYTOABHHEL &y, CHETEMATH-

| HECKA® OWMOKS OTCYTCTBYET; CPeAMNitLie OTRIGHEHHN E .= 100 m, E,P"

w= GO0 3. HalTH BepOATHOCTE NONOLAHMA B Ledk ¥,

Pewexse BepowrHooTs nonajaius B Ledb &, onpelednm,
wenoabayr dropuyay (8.1.19) n vata, V][] u nphnaw

| ¥g] = |Xs| =@l =160 um, | ¥l =1 Y| =10} =80m

aflaly aflbiy A 160\ a7 80\
PLX HES'}_m(_f;])ﬁ(_ﬁ“;)=¢(l_lﬂ})¢[ﬁ)_
v @ (1,600 B (1,33) = 0,720.0,630 = 0,454,

BepostHooTh NonalaHdd b HEAL & ONPAIeTHM, HCOOALIYA op-
myay {86.1.17):

o= 3] (28 46))-
- H[o(2) - (320 [ () -
- Ti [8 (1,00) + 8 (2.200] [=® (1,39 + 82,61 =
- _:-. {0,500 4 0,862) (— 0,630 + 0,928) = 0,102,
AHANOTHUHO BEPORTHOCTE NONALAHMS B Ueab Sy
ey - Ho(E) -+ (2)][$)8)] -
46 (48)- ()] L8 (3))-

0
.._; [$ (1,600 — B 0,400) |8 12,67) — & ¢1,39)] =

_——

- T]l (0,720 — 0,213) (0,928 — 0,630) = 0,038,

BeposaTHocTe NOMNagaHHA B Heas § HaXoANTCA EAK c&uua BEpa-
ATHOCTEN MONGMAMHAE B cOLTARARIOWHe naomiand &, & 0 S

P{(X, Y)E 5} = 0,454 4 0,100 4 0,038 = 0,594,
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6.1.4. BeponTHocTs nonagaHua B ABYXMEpPHY 0GAACTDL
- MAALIX pasmepob (NpuOANMKeHHB MeTon)

Ecan pasmeps ofizactin S nponapoasiofl hopMs B opHer-
Tanun He upesocxonar 0,5—0,7 cpennux KBaapaTHHecKHX oOT-
KAoHeHUE (ox ¥ o) waW 0,7—1 cpeaunubx oTkaoHennlt (£

i [
Yo b= :

g Z, &

Puc, 6.1.4

i Ey) B COOTBETCTBYIOLMX HANPABJAEHNAX OCefl aummmca pac-
CENBAHHA, TO BepPpOATHOCTL [IONajdaHHA B Hee "p“ﬁ_fmmEH”u
OnpeaeqsaeTcl 3aBHCHMOCTRIO

2 2
S *o ¥
P{(X, Y)ES) ﬂ;r,_.ﬂ_*:al_ﬂxp (——- -———“—) (6.1.20)

20y 295
HIH
il gyl
P : i 62 S, PO el 2
((%,.¥) €3} = 5 i ( 22 (6.1.21)

L]
rae S; — naomans obaactn S;
Ao Vo — KOOPAHHATH UCHTPA TRXKecTH ofiacTH S (uwewtpa

LeJdH) B CHCTEME KOODANHAT EAHHHYHOrO SJJHNCA
paccersannsa (puc, 6.1.4).

B uncthoctH, ecaw uentp TaMmectn obaactw S coenapser
C UEHTPOM pacceNBanns (xp=gp=0), To :

] Y 0,1 .
P{{X, NES)= ?rﬂiu = i?f“; (6.1.22)
el 1

1Sy _ 0,0724 S,
RELE, ExEy

P{X Y)ES)= (6.1,23)

i
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Ilan  npusenamoctd  fpubaixennsx  dopuya (6.1.20)—
(6.1.23) wenocrtarouno, 4roOwm niowais ofaacre S Ouiaa
Maaa 10 CPABHEHHIO ¢ NAOWAAL0 eJHHNTHOTO 3IAIHMNga pac-
censanuda. Jdomkner GrTe Madbl Bce pasMepsl oGaacTH 5.

Tounocts peayaetaTos pacueta OoAblUe NPH YBEIHYCHHH
Yo U Yo. OTHOCHTCALHAA NOrPENIOCTL Ke npepwuuaer 5—8%,
ccan nanbodsluie pasmeps obGaacti ve npessuuawr 0,5 cpen-
Iero KBAJPATHYECKOrD OTKJAOHEHHS B COOTBETCTBYIONIEM HA-
[TpaBsIEHILH.

QGaacts npuMmeHeHHa (opMya  mMoMeT OHTh paCIIHPEHA
(B ocoGeHHOCTH NP GJAHIOCTH WEHTPA LUEJH H UEHTPA paccel-
panid) Ao 1,5—2 cpeany KBaApaTHHeCKHX OTKIOHEHHA, eCJH
HCTHHIBE 3HAYCHHA XAPAKTEPHCTHK DPACCEHBAHHA IAMEHHTh B
popmynax {6.1.20)—(6.1.23) rtak Ha3nBacMbiMH NpPHBENCH-
HELMH 3HAYEHNAMM, KOTOPHE ONpPeLefsioTes PABCHCTBAMM:

ox= o +0.08331% ;o=

= g o), + 0,0833 (5 ; (6.1.24)

¥

E. =) E;+003719%; ; E, =

=) E}+ 003791 (6.1 25)

rne l, n Ij, — CTOPOHEL NMPAMOYIOJLHHKA, PABHOBEAHKOrO oG-
JgacTH 3,

Mpusep 6.1.68. OnpenennTh BEPORTHMOCTE NOMAaJAHHE # MHBRAparT -
& ¢o croponofi [ =80 wm, ecan wenTp pacceHBaHHA  COBMEleH ¢
IHeHTPOM KBaApaTa, A E‘_*.-- 120 M n F.J__=r 10 M.

Pemenne Henonbaya gopuyay (6.1.2%), noayuuw

o 0,0724 §, 0,0724.6400
P NE §) =gt = Sy = 00

Pacyer, Bwnoanenauil no Tousof (dopuyae (6.1.19) npr yChoBHE,
o CTOPRONIY KRAAPATA NAPAAJenbHbl OCHM 3AAHNICA PACCCHBANIA, AacT
peaynbTaT 0.0378. AGconorian olwmbka CoCTaBaAReT 0,0008, a oOTHODCH-

Teantan 2.1%.
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B NPAMOYTOALHBIA

6.1.5. BepoarnocTh nOnanaHHa
bHEIMH TAABHBIM

napaaAeacnunes co cTopoHami, napanied
gcAM PAcCeHMBAHHA

Ecan ofiacTh mpocTpanctsa Vo npefcrasiena B BHAS npss

MOYTOJBHONG Hapanaejennnela < peGpami, DapaneibibiMi
paiys, TO BEPOATHOCTh NONALAHNUA CAY=

FA4BHBIM OCSM pacceH
wafinoft Toukn (X, Y, Z) B sty obaactb onpenenserca 1o Gop-

MYJIE _
PULX, Y. Z)EV ) = —B—[iﬁ (xﬂ;:x) — D (,:.;_:.:)] e

(ble?)-o57)

i

HAH
ki x _"'* .-*-'1“—;
5 E, ) ‘“( , )]”"

o
=
.=
%
m
=
il
e
S
&
l

(6.1.27)

rae Xp, Xa Vi Va & 33— afcumcell, OPAMHATH H ANMAWKATH
rpaefi NpPAMOYTOMLHOTO  Tapaies
nenunena (xi<xs Vi< 51<%);

X, ¥, #— KOOPMMHATH UEHTpA PACCEHBARNA,
g, — CpEAHHE KBAAPATHYECKHE OTK/ONE:
Him B Ranpasaesuy oced Oy

) Oy, Oz;
E4.Eyp E;— CpeQHHEME OTKAOHENHR B TEX W@

KOOPAHHATAN.

By Ty

6.1, Tacwer BepoATHOCTH momAfaNMA 267

AHHA copMermnenh HeH-

ATHL 1@HTpa PacceHp
p mnonajanus OyneT

Ecan KOOpAHH
BEPOATHOCT

TPOM napajiaefenitnend, TO
pasHa.

i ’
P(X. Y. 2)EV}=0 (%:—) ® (-;;) @ (%:] (6.1 28)

PL(X Y.DEV =% (éﬁ;)& [%)&:%‘—) . (61 29].

HJIH

4
fam Xy, g Ve g SRR
roe i_:: 7 ,IJJ— ] y bp = 5 3

B UWHAHHLPHIECKYID 0GJACTE

§.1.6. BeposTHOCTh MONaAAHuUA
¢ olpasyioumed, napaniensioil OQHOH W3 TNaBHBIX ocei
pacceHBaHus )

AIIHTE, NpEencTan-
1 obpa3ayloulan
{i 13 rAaBHBX

Muorne NpaKTHUecKHe 3aaani yaaerca p
ffR oGnacTh NpOCTPAaHCTRA V umanmapom. Eca
pHANAApHHEcKof o6adaeTi V napannedsda ORHO

Pug, 6.1.5

oceft paccenpanms  (HAOpHMep, Oz), a Hanpasifwmas ecTb
HOHTYp  MPOHIBO/BHOM ofnacts S Ha TIOCKOCTH x0y
(puc, 6.1.3), TO pepOATHOCT Monafatis ecTh NPOH3BEAEHHE
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ABYX coburThil — nonagauns Toukn (X, ¥) B ofracr S n
NoNafanns peanuike Z Ha yuacTok 2,2, pasusit paune ofipa-

syoutet unannnpa, Takum oGpazom:
P{X. Y. 2)eV )=

=P{(X.Y)ES}P (2, < Z< 2z). (6.1.30)

Bepostiocrs P { (X, V) € 5 } momer ObiTh BEMECAEHA JTI0-

GbiM B3 cnocofos pacuera BEPOATHOCTH MONALAHHH B 1J0C-

Kylo obaacth ¢ nomowso (opuya (6.18)—(6.1.25), a
P[zl{Ef:z,] = C NOMOWBLIO hopMya {ﬁ,l.i}—{l]ii.ﬁ].' A

IEJ.'-?Z BepoaTnocts nonapanun B TpexsmepHyw olaacts
MAJBIX pasmepon  (npuBaMMKenHbll MeToq)

Ecan paamepw ofidacrn V nponasoaswoit dopust 1 opuen-
TAUHH ne npesocxoaar 0,5—07 cpeannx ksaipaTHyeckux or-
KAOHERHA (9x, gy, o) nan 0,7—1 cpennnpnnx orkaonennii (Ex,
Ey, E:}. B coorBeTeTBYIOULHX BAnpabieunay ocefl saiunconsa

PACCEHBANNA, TO BEPOATHOCTL NONALAHKMA B Hee npndan-
HEHHO ONpeaeanaeTca 3aBHCHMOCTHIO

B Y. D)EV = .Fﬂ
{‘21:]3"2 9,9,9; >

o= [(5) + (%) +(£)]) @

HJH

PLX CIDEY Yt mg ot
i ﬂl'r ..E_;'.E},EE

xoo{ —e[(2) + (&) + (3)]) c1m

rac Vg — obmwem ofnactn V;

Xgv Voo £p— HOOPIAHHATH IEHTPa TAMecTH obaactn V {uéﬂ'r]:m

Lejal) B CHCTEME KOOPAHHAT CAHHHYHOTO 301HM-
COMAA" pACCEHBAHNA, ;

6.2 DhdeKTHRHOLTS MOPAMEHHS OINHOUHOR UenH 269

= semame

B yacTHoCTH, ecan uestp TAmecrs oGaactu V coBnasact
¢ IeHTpoM pacceHpanni (Xo= HYo=2=0), TO

P{(X.Y.2)EV ) = Vo _0,0635V,

(2} 2, 8,z i Tl a5

(6.1.33)

HAH : .
4 ¥
PlLX.Y.2)EV )= o?Ve 00195V,

. & = : 6.1.34
=9 E Ly ks EsEybe | }

6.2, OLLEHKA 3¢dEKTHBHOCTH NPHMEHEHHA
CPEJLCTB MOPAEHHS NO OJAHHOYHOH LEJH

OpgnHounas  1edb — OTASAbHbBH, OTHOCHTEIBHO Manaopas-
MEpHEIl  CaMOCTOATENLHD diyHkunouppyioHk  o0bekT (Ko
paliL, camoser, TAHK).

Ecan sanauefi crpeasfpl N0 OLHHOUHOR [ean ABJAETCH
nopameHye e, TO Nokazaresen S(deKTHBHOCTI BLINOAHEHHA
appayn W Gymer sepoaTHoCTh MOpaxedid emt P (A):

W=P(A). ‘ (6.2.1)

[ousTHe «nopamenue lueans spasercs ofolmamnmum Tep-
MMHOM ¥ MOMET HMETh pasiuuubtil cMbicl, Hanpuwmep, nps
cTpeabbe no Kopal/io sMOpaXCHHE® MOMET O03HAUATH H TNO-
ronaense (rubens) ero, W BuBoA n3 crpod. OGmuHo sapaunee
pOVCJAOBANBAETCH) UTO HOHAMAELTCA 1101 MOpameHucH, Ecan
STOrO He CAGAaHD, TO Pe3yaLTATH pacueTon AOJAMKHE CONpo-
BOMKAATECA NOACHCHHEM, KAKOE H3 KOHKPeTHHIX COCTORHHI
mean (riGen, BuBOA M3 CTPOR H T. 1L} MPHHEATO B KAUCCTDE

. noxazatead sdper THBHOCTI.

[puMenenne KpPUTEPHA (6.2.1) wucxoaur H3 AonyieHus,
YTO 1Bk MOMET HAXOAMTHCH B OAHOM H3 IBYX BO3MOMKHBIX
COCTORHNN — OBITh NOpamennofl wanm  coxpannswen Goecno-
rofuocth (cnocoluofl GyHEILHOHEPOBATE),

g:2: 1 Baunf NOPaKEHHS Leau

Mon sakoHoM nopamenns uean G (m) MOHHMAGTCH SABHCH-
MOCTL YC/IOBHOR BepoaTHOCTH MOpaMenns UeTH NpH yCAORHH,
4YTO B HEe Tonano poBHO m CHAPAAOE.
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[MpakTnveckit npu onenke SPQCRTHBHOCTA  NPHMENCyyg
EPE,EH.‘."TI] NopamelHa I'IFI[]'-'[EIIHETEH ITG-EE.EEIHTE.’I!:HHﬁ JAKOQH:

4 e _...L it 6
G* (m) =1 1 = . (6.2.2)

rie /i — KOJNHYEeCTBO [Nonaganui CHApALOB (B LE1L,

@ — cpefHes HeoOXOQHMOE HMCAO Nofiaftaknh A48 OOpg.

AEHHH LE]H,

&fm),
/

Puc. #.2.1

MMokasaTeaptmit 3akon nopamennss G*(m) ABAAETCA Mpy-
GJUHMKEHHBIM OTHOCHTEABHO AEACTBUTENBHOIO 3aKOHA NOPHye-
wia Gim) (pne, 6.2.1) n onpenenserci HI YCAOBHA

G¥E(m)=1— (1_%)171 =
1

= =G (m)

fitssl)

=1—f1—

; (6.2.3)

L ]

Cpennee HeoGXoauMoe uHC/IO0 NONALEHH A48 NOPaKeyyq
[edH NpescTaBAReT CyMMy

== i

=

£

6.2. dubeRTHBHOCTE HOPaKERNS oARnoYHOR weay 971

Nan Goenpunacos, ofaajammuux n3GETOYHOR MowmocThio
PASPYILKTENRHOrD IeHCTRHS, 3AKOH MNOpaKeHHA YCJaoBuo HMe-
HYETCH eIMHMUHBIM H BLIPAMAeTCA 3aBHCHMOCTHIO

G{m}z[

D npa m=10;

| npn m > 1. (62-9)

6.2.2. BepoaTHOCT NOPAKCHHA LETH

Ofuuii caywail. B oGuem cayuae BepOATHOCTH nopamenus
LetH onpegeifeTca 3aBHCHMOCTBIO (dopmyaa A, H. Koamo-
roposa): $

]
W)=Y PpmC(m) (6.2.6)

11 el

rae P, ,— BepoATHOCTh NONafanHd B Uedb POBgo m cHA-
PAAOB TIpH 71 NPOHIBEABHHMX BhHICTPeax.
Mpi HesasHCHMEIX BHICTPEIaX 1 HEMaMEHAIOUEficy o1 BH-
CTPena K BHCTPENY BeDOATHOCTH nonaizanvi JHatenie Pam
onpegenaeTcs no dopmyae

Ppm=Clp"(—p* " =Clp"r ™, (627)

rAie p— BepPOATHOCTh NONAAAHHA B LEAb APH OAHOM pHCTpESe.

[Ipy sa@McHMBIX BEICTPEAaX B cyeMe ABYX TPynn owHGOK
cTpensbpl (Mepsas rpynna — HHAHBHAYANLHEE, HI pe TOBTO-
PRIOLIMECA NPH KaMKioM BLICTpede, BTOpaf — FP¥linonse, WM
NORTOPAIONIMECE 115 BCeX BHICTPedoR) sxauenue £, . onpe-
AefineTca no ‘QopMyae -

Ppom= 3: T E:;" [P (xe ye)]™ X

% [1— p (e ye)]"™ F (s y) doxe dyy, (6.2.8)

rae p(xe, yy) — BEPUHTHOCTEL (ONANAHUA B L&AL, Byyenennan
NpH ycIoBEH, YTO olKGKH BTOpOfl rpynnbl PABHLL X, Ye.

=
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7 !L_'.u::m Havaao cicremin Koopaunnat x0y COBMELIEHO ¢ LEH: P
POM UEAH 1 HANPABACHHA KOOPARHAT OCEll NAPasIeThih Beauunny —— NPHHATO HASHBATH BEPOATHOCTLIO MOParKaln-

TAdBHBIM OCAM 3JHOCE OWHGOR i i
HODK nepnai {PF"“I"‘- TO . MIEED nonananmn, 4 . = H.ull'm — MATEMATHYECKHM OHAAHHEM
] Wjfcaa opasaoniiy nonataHini.
7]

PAKe: ) = .g i s Ecail BepOATHOCTh MONafaHis OT BHCTPEaa K BEICTPOIY
[Ty R HAMEHRETCH, TO
ool [ =x—%) ¢
o AR 3 e W, () =1-11 ( —fi-). (6:2.14)
2 el =il
(y—yr =31 T * :
H pil PYHKUMOHAIBHO 3ABMCHMBIX BhICTpEnax BEPOATHOCTH
¥ e, g ”d'rd-“ ' (6.29) nopaenis Hemr onpeaedserca no dopmyne

¥

L |
TAE Xy, ¥4 — KOOPAMHATE TOMKH NPHUENHBAHHA; |
Tyre Ty — CPELNHE KBALPATHUECKHE OTKAOHOHHT HHAHBI-
AVAJILHME OWHGOK.
Aaa eawnmmnoro aaxona nopamenns (6.2.3) pepostiocts

NOpamKenys Wead pasia BepouTHoOCTH Xo

TH OW DAHO L
HHA B Hee, T, e, AHOrD nonajas-
3 ]

Wy (1) = p1— (1 ——L-)n} . (6.2.15)

Hmeer mecto nepasenctsd Wy (n) =Wy (a).
[l 2apHCHMEIX BHICTPCJOR B CXEBME JBYX [pynn OWNBOK

W (7). = EE T [1—(1—ﬂf—xj~;'—”rl)1x

P s e i

Win) = Ry, 1. (6:2.10)

[Mpu HelapHCHMHX B8 :
: HCTpEJaX 3Hauenne Jf ol 3
JIAGTCHA N0 qjﬂlpﬁ}'ﬂg "3.!:. [ 1pene

Rp,1=1—(1—p)". (6.2.11)

[Tpn aaBRcHMEIX BHCTpE : ;
s AdX B CHCTEME ABYX Cpynm OUIH-
GOK cTpeanOnl 3Hauenue R, onpeneaserca no opMyne ”

% F (xp, o) dxpdy . (6.2.16)

Buecto topmyan (6.2.16) ucnoassyerca npubaHAesHan
sunupuueckan dopmyaa [13] nan  BHUHCICHHA BEPOATHOCTH
nopajKenHs 1eAd Npi 3aBHCHMHX BHCTpEdax B cxeme JBYX

rpynn owHGoK!

@ o W bWy + (L—F Wy - (6.2.17)
Ry 1 = j j. {1 —[1—p(xpy)]*) = A H '
S L _ ka[l—(l——i—)}+
X (X yp)dxp dye. (6.2.12) . |\
MokasatensHuill 3akon nopaennn, [Ipn HesaBUCHMHX Bhi- Te=fle [1 7 (1 “LI) _] (0218)

CTPENAX BEPOATHOCTh NOPAMEHHN LN oNpenessercs no dop- '

Myae X rne k'— Kosddmuuent, apncAUUNT 0T ycperHentoro kosqipu-
wHenta KOPPEJsilEH  BLICTPETOB £ W BEAWIRHM
w=npfu, Juavenns Kos(pduuuenta R npHsEIEHE

W{H'_I:l-—-(]__‘p_ ”_ ‘i
o ) {0219} s taba. 6.2.].
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Yepeaneunnft kosdin : :
: LHEHT Koppea :
hopuyne PPeaslltil onpeleaseTcs 0

Sxr Tyr

(#15':.,. - ::E.;] {”ﬁr + n:l;”}

(6.2.19)

J':V;'j._ﬁ':V

HJAH

Evp E
- xr Lyr

= = : - == (6.2.20)
V ("E'.rr a5 E.trr) (‘E_q.-r r Ej.ru:l
CAe Ger. Gyr Egr. Eyr— cpennue Kpagpatiieckne ® cpeanm-
HBIE OTKJIOHEHUA FPYNNoBWX olHG0K
: CTpebon; |
a1 Ty £ EJ.H = CPelHne KBajpaTHUeCKHE H CcpeaHHs
Hble OTKAOHEHHA  HHIHBHAVAJILHBIX

OWHO0K BBICTPEAOR.

Tabauna G6.2.1

3navennn Kosfpduunenta & B 3ABHCHMOCTH OT £ M I

:
L= npjw '
<0,5] 0,50 | 0,60 | 0,70 | 0,80 | 0,85 | 0,90 |0,55| 1,00
D, 02 t |1 0,90 | 0,08 | 0,04 | 0 ‘
. 91 | 0,8
0,04 t |1 | oo | oo | oloo | aias | 008 [ose| O
0,06 1 0,9 | 0,98 | 0,9 | 0,87 | 0,84 | /70 |al35| g
0,08 0,98 | 0,96 | 0,91 | 0,84 | 0,80 | 0,75 |0)72| p
o 1 0,98 | 0,85 | 0,8 | 0,81 | 0,77 | 0,73 ol g
0,20 I o8 ) 09308 (077 | 071 | 065 058 | g
0,40 | 0,95 | 0,90 | 0,83 | 0,72 | 0,64 | 0}51 |0l43| o
s | 1 [008 | 03 | 0B | bis | 038 | gis ) o
] L] !_ ﬂ.f‘a ﬂ 4-
1,00 i | 091 | oiss | 077 | ola5 | 0'37 | 0’46 |03 2
2,00 1 | 0,88 | 0,82 | 0,73 | 0,67 | 0,54 | 0)45 |0.32] o
4,00 1| 0,9 | 0,84 | 0,76 | 0,84 | 057 | 047 |0'3¢| o
8,00 t | oss | 00 | O:8e | 055 | ol | Dt 0.7 | 0
15 85 1 0,90 | 0,83 | 0,72 | 0,64 | 0,54 | 0,38
1,00 ; | 0,% | 0,92 | 0,86 | 0,75 | 0,67 E[:.; :H' ::

6.3, SdihexTHEROCTL Ropaenys rpynnoofl Oenn 215

6.3. OLLEHKA 3®$EKTHBHOCTH NPHMEHEHHS
CPEJCTB NMOPAMXEHHA MO TPYNNOBOH LLEJTH

[pynnosas Ueds— TPYNAa OAHHOMHBIY OAHOTHIHLIX HAH
PASHOTHNHEIX OGBEKTOB, (HYHKLUHOHHPOBANHE KOTOPHX 00YC/I0B-
APHO RBHMOJHeHHeM oOwmeft =zagaun. [lpumepami TPYMIOBLIX
wenefi moryr OHTE: KOHBOH, OECANTHHEI OTpai, Tpynna ara-

KYKOULHY CaMOAeToR.
Eean sapauell #BJIAETCA NOpaeHHe BOIMOMHO GOJLLIETD

yuesna OGBEKTOB W3 COCTABA CPYNMOROR Lems, To nokasaTte-

deM  shdieRTHBHOCTH Oyler MaTeMaTHUECKOe OMHIEHNE Ny
HHCME TOpAKEHHLIX abnerTos Raxiaoro Thna. Huorna smecto

N; p KauecTne NOKasaTeqH SKTHBHOCTH HCOOABIYETCH Ma-
y
reMarTHYECKOe OMHAAHAE AOAH NOpaHdeHHBIX O0LEKTOE KAaM-

ooro THMOA:

N
iy = 1—? . (6.3.1)

roe N, — obimee uncao oOBEKTOR (-I'0 THNA B COCTABE IpYmno-

BOH [EJH.
B sasHcHMOCTH oT cpopMyaHponaHnofi B 3ajave uedd Jef-
crenfl nokasatedem SHPEKTHEHOCTH MOWeET OHTE REPOATHOCTL

nopaKenns Ke mMeHee apannoro uncaa Ry . 0GBEKTOB HS
COCTABA TpynnoBoil mean.

TNocravoudo nwoaHofl  xapakrepuctukofl  SQpEKTHEHOCTH
NpHMEHEnHA  CPEACTE TOpaAmeHns 0o rpynmnoBoil  Hean fs-
afercs SAKOH pAclpefeleHus uieaa nopameHuuy O0LEeKTOB,
BEIPAMKACMBIL UEPES COBOKYNHOCTH BEpOfTHOCTER Py o TOFO,
4TO W3 cocTaBa rpynnosoft uean OyAeT NOPAMEHO POBHO
m (m=0, 1, 2, .., ¥) 06LEKTOB H3 N.

6.3.1., MaTeMATHYECKOE OXKMAAHHE UHCHA TOPAMEHHBIX
oG LEKTOR

IMpu crpeanfe no rpynIoBOH 1EIH pacnpejeneHne CpPemrcTs
nopamenns No OGBEKTAM MOMKET OBITL AETEPMHHHPOBAHHBIM
HJH caydaliineM.

Ecan OGO3HAUHTL UEpe3 Yij BEPOATHOCT TOTQ, YTO j-8
CpeIcTBO MnoOpasenus Oyner JSACTBOBATE MO i-My *0fb-
KTy, TO ANA AeTePMHHHPOBAHHOTO UEJepaCnpEASCHUR T4 j=1



276 B, TIpHMeHeRHe cpeicTn nopamenns

(j-& cpescrno mocrosepne Hanpasasercd ua i-i 00LeRT) WAl
Yii=0 (j-e ¢pencreo JAOCTOBOPHO He JeficTByer 10 (-My 0L
eETY), & aam cayuafinoro ueaepacnpeiesenns 0 <y <1
(Kamaoe us cpeacte e wasectioi BCPOATHOCTBIO AEfiCTBYET
NpoTHe Jofore uwa obbeskTon), N
Cayuafinoe pacnpeaenenne cpegcrs nopa;edus 1o ofneks
TaM MOMeT ObiTh CASACTRHCM ACNeHTPAIHIaLIY yrpaBaenis,
EE:E:-T CO CTOPOHLL NPOTHBINKA HAREAEHHIO CPEACTH MOpAMes
=

Kak aerepmunnposannoe, rak u cayuaiinoe PacnpefencHHe
MOMKET ObiTh DABHOMEPHBM 1 HepasioMepHM, Ilpn pasxo-
MEDHOM PACMPEAC/ICHHH MATEMATHYECKOE QIKHAAHME YHCAHR
CPEICTE TIOPAIKEHMA, AEACTBYIONIX MO KAKIAOMY OOLEKTY,
OJHHAKDRO, T, E. ' i

Miy=Mg=\...=0) =,..= My =m, (6.3.2)
% :
“y
r = : =
.JIE mi j}ITIJF [:I_'!.IE.‘.*.N}'.

N — yueno ofbekTos B rpynnosoil nea,

_k —uneno cpegers nopaxenis,
llpi nepasnomepnom pacnpemesennn yenosue (6.3.2) mne
BRINOJHASTCA. '
B obuiem caywae maremarHuecKoe OMHLAHNE SHCa nopa-
KeHHEX 0GLEKTOR Onpelesercs no QopmyJe /

= N k
: N=; ]—H{I_F“'I”] '

(6.3.3)

FAE pj;— BEPOATHOCTD MOPAMEHHS [-M CPENCTROM i-ro 06he
eKTa.

Ecan rpynna coctont M3 neoamorunibiy O0BEKTOB, CYMMH-

popasine no gopuyae (6.3.3) creaver HHIOIHATE OTLEILHO.

AJA KAMAOro THNA OGLEKTOB, T. €. HAXOAHTL MATEMATHUECKOB

OMRAAHNE YHCA MNOPaMEHHLX OOBEKTOB KAaMAOTD THHA,

Ecan npaMessoTes oAHOTHNHBE cpeicToa NnopaeHua no o

OLHOTHNHEIM OOBLEKTAM, TOTAE Pij=p H

N & i
— W
”“Z I—H[I—m”} - (6.3.4)
[l Joal

L

6.3, SbdeRTHBHOCTE MOPATKANIA TPYNNOBOR Hean o

B wactHom caydae Aa8 AeTepMHHHPOBAHHOIO PaBHOMED-
I0ro  pacnpefeenis, Korga YoJloBHO NPHHHMAETCR mi=ms
k

I—T
g
Nug= N[l — (1 -p}*’“’]. (6.3.5)
F

Ecan m=~/N we apanercs UeNHM, TO pacueT UEnecoob-
pE3HO BEINOJHATL NO (opMyne

Ny p=N[1—(1—p™(—23mp)] (6.3.6)
rie my — uenas €acth dactHoro RIN;
Am — npofnas 4acte yactHoro kN,
KOTA4

[Mpn  cayyafinom pPABHOMEPHOM  paACHDENLEJEHNHH,
VCAOBHO TPHHHMAETCH 7ij OAHHAKOBRM AnA BCEX [ W j, T. &
Ty =Y, MareMaTHuecKOe OMHAaHHe HNCIa I'[Dj]EIHiEH]II.ﬂ}{ 00

errTos Dyder pasHo :
o P ke
Nl = N[] —( —?) J

Mpumep 6A.1. OTpamaerca avaxa N =4 camoneron, k=10 aprua-
AepuilckuMy  RoMnackcamy, BepoaTHOCTE TNopaMeHHd camodeTa of-
WeM oAHOrG apTRAAepHiAckoro komnaekea p=040. Onpegeints Mave-
MaTHYECKOS OMMAANHe wWHekn cONTHX CAMOXETOB NPH  JAeTepMHHHpO-
BONHHOM PABHOMEPHOM W CAYYANHOM PANHOMEPHOM PACHPEAeNeHIRx.

Pemenwe Mo dopayse (6.3.0) Aas AeTepMuHipadainoro

pasnosepHoro paclpeileAer s
N p=a0 -0 —pyhi — Amp)| =
=4[l = (| = 0,40)* (1 — 0,5.0,40)] = 2,8 camoneTa.

(6.37)

Mo dopwmyae (6.3.7) Aam cayuafilnoro paRHOMERHOID pPacnpeRene-
Hiik

ey 1= (] ofi= (-] e o

6.3.2. BepoarHocTs nopakeHus 3anannoro yncaa odbekron

[lpn AeTepMHHHPOBAHHOM PaBHOMEPHOM PpacnpeiejeHHH
OAHOTHNHEIX CPEICTE NOPaKeHHA N0 HacTH OOLEKTOB HAH Nno

BreM OAHOTHTHEM OOBEKTAM TPYNNOBOH UBJIH BEPOATHOCTH
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NOpaKeHHs poBHO m ofbekt |
108 1; ;
neaneTes no opmy.e 3 N oGerpennsaemuix onp

.F"..f'l.?'r m = ﬂ'ﬂ Wwm (] — W}.ﬂ?—-m s {E.ﬂ_ﬂ

i
rje W:]__“_P}Er‘
— BEPOATHOCTE I 1
o0GbeKTa; P OPAHEHHA KaAKAODN
ﬂ—-Hﬂ.-‘JHchTBﬂ CPEACTE N
o H-H{'EH i ¥ i
yaape; p HA, HCNOJB3IVEMBEIX

F— BEPOATHOCTL NOpasenns obbekTa oL CPEaCTRO

Popuynra (6.3.8)
: . 2.8} CNPABEINBA AJAS CAyyam, Kor
HOCTR nopamenus MioGoro u3 ofLexTos gAHH:EHDBﬁIH g

Ecan ofbexru NOpAMAITCE ¢ pPaslBIMQ BEI.'IE]H‘]'H{}E'FHM.
MOMHO HallTh Kak

n Wa . Wa, 10 Bepostioers Fi

KospuuuenT npu. 2™ 5 pg:
. SO e
BofAwel Qynkumu; K HHIL flo crenemsm z npons

‘Pn,r{z] = [{l — W) + W, z] [{1 — Wa) + I'FHEI---:'{

= N
x HI == WN} + Wﬁ;z] — 2 Pa‘f,m Fr.3 mﬂ‘g]i

=i

L] L3 il
| '

}&FHH“ 0 Haaoirepa ¥, = 0,40, BTOporo — Wy = 0,50 w rpernorn
T

2 = {L,60. Hafry REPOATHOC
_ YH TOMO, uro He
DANH KaTep, OyAyT nopakeHn ONHE, ABL M nceﬁ};ﬁ.rr Hgﬂi:{“ HH

Pe
MEHMe Cornacio fhopmyne (6.3.9) npowasoasuian hyYRELEHA

R Nl o W, =10,40, = 0,50, W
= (0,60 4 0 g 7= Uity Wy m 0,60 Gyzer ppr(z) e
+1‘J.12 o 402) (0,50 4 0,502) (0,40 + 0,602) = 0, 12 + 0,38t + 0,382

Takuw obpasom: °
Papg=0,12: PE,] = P30 =038y Pa3=10,12,

Ilpn pasnomeprom ca
YYaAHOM pacnpegefeHun n o
AHOTHM-
HHX CPEOCTE NODA:MEHHS OO wacTh OOBEKTOE HJN Mo nr?ertlut

OAHOTHUHHIM OGBEKTaM Tpynnopofi menn BEPOATHOCTE nopa-

L
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6.3, SdpekTHRHOCTE NOpAMKCHNA rpynonosol wean

OFheKTOR ABJANETCA AHCKPETHOW cA

IHMAIOLLER
np n<N n 0 = m

npu m>n.

WeHHA poBHO m OGBEKTOB M3 OOCTPEIHBACMBIX onpelenAerca
o gopmyae [23]:

(it
Py =Cl Y Ch(—1) X
i L=l
n
}{[l—-%[:\f-m+ﬂ] : (6.3.10)

BHAX WHCI0 nNopamenHblX

yuafinoli BeanuynHON, NPH-
agax < m < E

B paccMOTPEHHBEIX BBEILIE YGI0

HeJOUHCIEHHEE 3HAYEHHA B NPELL
= N npu n > ¥, Tak uro .F'H‘m

-E,E.E. BeposTHOCTD NOPAAEHHA HE MEHEE safaHHoro
yucaa 00LEKTOB

L]

Menoabays  anadenus £, . NOTyueHHbe [0 fopMyaam

(6.3.8)] w (6.3.10), somno onpeleiith BEPOATHOCTR nopanse-
HHA He MeHee 3afdHHOrO uHeAA & OOBEKTOB M3 N oberpens-

BAdCMBIX.

N k—1

%, Y
S e ¥R (6.3.11)

RN.k_-anIFpI I l NpI

i=h L)
Mpusep 6.3.3, Has yeaopufl, 3agaMieix & npuMepe f.3.2, nadTH
‘ HHe YHCAA NopakeHHuX KaTepns MW BEpoAT

|ATEMATHYCCKOS OMHELA |
Fiﬂl:Th Tofn, uTH GVAET mopamcko He MeHce oluoro W He veHes ARYX

KATEpOh. : .
l’pn e e MaTeMaTHUBCHOD

gaTepos Gyaer

oHNAAHHE YHCAA nopa:ReHHBIR

i
N - () 60 = 1,50 KaTepa,
N-{E:w’ 0,40 40,50 4 0,60 p
=1

BepodTHOCTS NOPAMENNA He MEHEE OQHOTO KATERA Gyner

3
Ry = >, P31 =038 40,3840,12 =0, 88,
o]



281

f.4. qu:eu'innﬂﬂr:m nopaweRiA NIOMLadHOR UeAn

280 6. TIpHMeKeHHE cpencTh nopamens

Ecan sona NOpa:eHna AsJACTCA KPYroM pajHycoM Ry

; = = 1772 Ry.
1o npuimmaerca Ly = Ly = V= Rn_ 1,772 Ry o
[Tpy 3Tex RoNylleHHAX MATEMATHUECKOE umnﬂamﬂnﬂ 2
WEHHOR TAOMALN UedH MpH OAHOM BHCTPEaE HAX0

ihopuyae e -
— E'F.E}l A TXy & X &(Ig-—.f)“
=22 [ (B7) 8 (0
o :L( 'EJ ) Y 'E.i'

~ + ¥ s (v —¥ Lt
[o(2g2) v o (5

Bepostuocts Torm, uro OYALT MOpaseno He Mmeupe ABYX KaTes
POB, COCTARNT
3

R3p= 1Py p= 0,3 40,12 = 0,50,
fim2

6.4, OUEHKA 3®9EKTHBHOCTH NMPHMEHEHHSA
CPELCTB NMOPAXEHHS no MVIOWADHOH WEJH

6.4.1. Marematuueckoe omunanne NOPaKEHHON nnomann wean
MK OQHOM BbICTpEe

Tak rkax xoudumrypamus NJI0IMAAHOA 1ean ofMyno ne HMeer
PE3KO QUEPYEHHBIX Ipalnil, & BeanwHHA NAOLLA AN oipenes
JHIETCH OPHEHTHPOBOMHO, To BHOANE onpasiaHiuiM Gyaer npu=

Yl Uy : ;
f — — —] 3 f{a(’“‘ " _}')_E(}"_l -H—J-’)]. C (B4
g h\ J ' Ey "\ By
ders e - : +
Li rne Ep £y — cpeiHHHbE OTKIOHEHHA TOYEK MNaleHHA CHA
. [ 1 # P [
— L ] 4t
S, ¥ i-—.-.-ilz..__-_ FH,[{ H u + L
J_._JEH{? .r Ei H_I_L.f, xi —_ x : _r;
MODaXE = | = 1= TR 9
HiuF
¥ A o :
E ‘ % }'l — 9 : Ya= ) ¥
Puc. 6.1 |

MEHEeHNe nNpHOJHAKECHHMY MOTOLOB pacuera  sipekTHRHOCTH
HPHMEHCHHA CPEACTE NOPAMCEHHA [0 TAKHM OOLERTaM.

B kauectee ocHoBNMX momywienud NPHHAMAIOTCR Caenyo-
e, [lnomannan wean (Wwam ee cocrasuasn HACTB) annpoxcH-
MHPYETCA DaBHOBEAHENM N0 NJIOWAIH APAMOVIOAGHHKOM co |
croporamit L. u Iy 3oka nopasenns cuapHia TaKKe 3a-
MéHnerea PaBHOBEMMKHM NPAMOYIOJILHAKOM CO CTOPOHAMH .L;-_ ¥
W Ly, Hanpasaenns xoopaunatisy ocei H3GHpaloTCH napad-
AETRHO FABHBIM OCHM 3JJHNCE PACCEHBANNA TOMEK naieiis |

cHapana (puc. 6.4.1). :

¥, ¥ — KOOpAHHATH TOYKH NpHUSAHBARNT; z
§ (2) — nnTerpan or anEE_’lEHIHﬂfl gpynxunn Jansaca @(z)

tw = — 2B (2) — ——[1 — exp (— 2},
Mz}:J@{z]-:fz—ﬂf*{z} == e (e

3uaveHns n]? (2) npueesenuw B taba. 6.4.1.
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282 6, Tlpumenensie cpencrs fopamenns 64, DbeRTHINOET (OPRIKERNR nolanHon Lean
C— ! a_ﬁ anna 648 f NMpustep G.4.1. Lent uMeeT pasMeps .= 2000 M, LI},, = D00 »;
| : 3 Joila mopaikeHHA — KPYT PaARycoM R, =310 m; saannc pacceHeEanun
ocH X Ha x=i M H
fLcAlBaANHA OTCTONT OT HeHTpa Leaw no
. :2 ocH ¥ HE E—BEE M. HaflTH MaTEMATHNECKOE OMHEaHHE M CpedHIg
10 | 0,959 | 0312 | 0368 | 042 | 0492 | 0’556 | 0629 | 0'sos | oaos AME Qe n €. Bamensen Sowy MOPAKENN PABMOBETHKNM, 0, {1
;:ﬂ ?lﬁ? ilgg}! -::rég; :I?l;g"l I:-EHH I.-'i?ﬂ -Ip"iﬁ:'. 1.52; I:-EE] IIJ.L"I.H Eauﬂpajﬂ“ H “qu‘ﬂ““ ¥ = I.-, == ] n i
3 r . 2 " 1 !3.2—‘5 E,n_ E 425 a5 2 G99 12
40 | 2820) 2920 3,019 ) 3119 | 53] : : : w 5192 M o~ 550 M.
| I i il gl et B [l H'amnuu aaYyeHna:
L i
B,=L, 2000—580 .= .. Hetie
!rl_ ‘rE J'F E —?iﬂHIJJ'Ia: 2

A A A
Dynkuns ¢ (2) vernan, T, e ¢ (— 2) = ¢ (2).

l2|>5d (=1 o exp (—z*2t) =0,

NOJLIOBATECH NPUOAHKEHHON 3ABHCHMOCTEIO

He R R
v(2) = | 2] s

i-E'i""*!.]E-Eu

_Ecan rtouka npuuesusamus cosnajaer ¢ UEHTPOM UEJH
(¢=y=0), 238 onpepescnna MATEMATHYECKOTO OMHAZHHA

NOpameHHon MAOUWALN WeJH OIHNM

CHAPALOM HCNONbIYETCA
dopuyaa

.S-n — .lﬁij.Ey[J; (ﬂ

E)_H;E;)]H
(]

Ey
Matematndeckoe OXHARNME 200K NOPAMEHHON MNJOULAMH
UEAH TPH QLHOM BHICTPEdE ONPEALIAeTCA 1o Jopmyae

Sn ;
E‘l

rpe § = L, —naomaas uem,

M

Y —

E; (6.4.2)

TR (6.4.3)

nasToMy ¢ j-'HE.-"II'!‘r
A
HenneM 2z no 5—6 i Goaee “AaR  onpenesenun $(z) Mo#cHO

. _?ﬂm-:““-ms M,

- L
¥

2

4, | 1000 — 550

- -5-"25 2
2 ]

¥ -

= 779 M.

Uyt & yo00 4 350
Y= 3 v 2

Mo dgopuyne (G4.1] Baxoaus

040 [3s,0+3 (11 - $ 20 =F106)

]

5

w (52,75 + 8 (112) = £e1,38) — £ 0.0 ] = 1175000 o

CpeaHas LoJR popameniofl niowlain cocTasiT

117500

o= Sy EGTITTTTIT

- 1,059,

6.4.2. MarteMaTnueckoe OHHTAHHE nopakeHHoll NAOUIAAH MEAH
NP HECKOJLKKX BLICTpEaax

CHUUTATH }'lIHCTHI{ naowmaiiw uean HEPEI?KEHIIEH}H. BCAH
soHOf NopamennA XotA Obl oaud pas. llpu pas-
GoTpede Lledd MaTeMaTH4eckoe OMHARHNC A0AH

Bynpem
OH HAKPHT
HOMEPHOM ©
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6. Mprvenenne cpencrn mopazenia

Mopamenuol nAoNLa LN

npu N : : s St
q]ﬂpm}:ﬂe P HIJ-ILTPL‘J[;[K UllpEﬂLJlHETLﬂI il

n
w(m) =1~ —pp,
=1
Fle (i — MaTeMaTHYecKoe
WaaH M BRICTpEOM,

Ecan MaTEMaTHUBCKIE OMKHA
IMafH LeTH HamIbimM BLICTPEAO

OMHAAHHE 00JH NOpaXeHHon [I0s

4HHS NOJH NOpaeHHol
M OIHHAKOBH, TOFAA L

pn) =1 —(1 — . (6.4.3)

Ecit snavennn p; weseauns, ro Moxsuo NOJB30BATLCA Gops

MYyT0f

T
li=]—ag Y
i () xp E}TH

H MaTeMaTHYECKOe omMuAaH 1€ IJ1001a8.aH,

nopamesHod
CTPENaMu, oNpelensiTh no thopmy.ae ? " 5

n

FAE 5;— MATEMATHYECKO? ONAAHMNE
LEaR, JoCTHraemoe i-M BLICTpenoMm,

: d 2 LR T

E.u = Su [1 F— Eﬁ:}]’r( el %E)J-
i

6.5, VYET MPOTHBOMEHCTBIY OPYIKHID
H HOCHTEJISIM

6.5.1. Obwmi cayvaii

% o 1rmamﬁcrmm flo Len co CTopolB NPOTHBHNEAR MOMKET
BTh OKAIAHO HPGTHBDJEE!ETHHE KdlK HOCHTeIdM IIIP],’H-':IIH. TdK 1
H DpHMeHAeMoMYy opyiiio. Byiem B obwem caysae mocntean |

nopaskennofl  maomam

(6.4.8)

285

6.5, [MpornoneficToie OPYEIID W HOCHTEAAM

D YAHA 1A CHaps (pakety, Topnedy M T. 0l.) HMEHOBATh
OeBOA CAHHHUEH.
4 l!:ll:.'m i;m pEoanenns Goenoi 3aaaun BeACAEHO HECKOJLKO
() Goepwx ennHHL, TO B PeIYJLTATE NpOTHECACHCTBHA TpO-
[NBHHKE MOTYT OHTh YHAUTOMEHBl BCE OHH, ARG0 COXPAHMTCH
pana, Jgubo Ase W Tak janee (B obulem cayuae poBHO nt),
6o Bee GOGBHE ©ANAHIL, YeMy COOTBETCTBYIOT BEPOATHOCTH
; MOoTES.
H”Eh]l.:ﬂl.’: BLul Dafe MeTOAW pacuera nokasaTens spdrerrie-
HOCTH NpPH YCAQBHH, 9TO MO UETH mo3feficTByeT OnpeieeH-
joe (n) uucado GOeBBIX €AHHMILL
BesycAoBHEIL  NOKEIATENb
Goepofi 3afaul ¢ Y4eToM TPOTHBOASHCTBHA
uiicaserca no dopmyne

spERTHBHOCTH  BHITIOAHENHA
NpOTHBHHKA Bh-

==l

() m— BEPOATHOCTH TOTO, YTG B pE3VJLTATE npoTHBOEH-
CTBHA COXPAHNTCA (OCTAHYTCH HenmopaKeHHBMIt)
poBnG m GOCBLIX enHTIL

W (m)— noxasatens  SPHERTHBROCTH, AEMHCICHHEIH  11pH
YCAOBHN, MTO po3AeHcTEHE N0 ILEJH OKa3bBsaloT
popto m Goeswx eiHIHLL

fi— obutee 4iicao GOERBIX eAnHul, BRASJEHHAWX JIR
pEmogaHena Goepoll 3ataud.

rae

wien 6.5.1. Jlng oberpean Geperopoll npaciagdofl iean swae-
.m;-ng FIIIlrp-u Pummrma (m=3). Ha nepexofc MOpes B [:IE’.'F].’,-TI'-TEI.'IFE gmz
NPOTHEHITK S pamaufl xopaliib HEIADHCHMO OF JADYTHX MOACAT it
[OpaMed ¢ RepoATIoCTLIo p=0.2)." Ecai Ha ornenyio NodHmio ll]:-":ﬂ-:'-ﬂ
oAl KOpadaL, cpeairan AN nopaentodl naouaay Lean g (d]-tl'ﬂ]'
pcan  apa  wopaCan —p (2)=0060 wn ccan TpH popatan — & { L
Haiimn cPeanmn QoA AUpAKeHns paomAANOf dein € YYeToM npoTH
poaefieTRHA,

Pemenne dig onopeléAtins @m — BEpPOATHOCTH TOrg, 470
coxpaniTes M gopaGaed (m =1, 2, 3), BocnonbiyeMcs dopuynch

Q= CO M= (1= p) — Rt (1 = 2)"

TMomyamm:
O, =3p(1—=p)= 30,900 {1 —0,20) = 0,008;
Oy =3p (1 — p)® = 3-0,20 (1 — 0,20 = 0,384
Qs = (1 =p) =(1-—10,20)" = 0,512,
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65 MporneodcficTaile OPYRHKD H ROCHTEIAM

A

286 6. IMpumenenne cpedcrn h DpAMEHIA

Fomenye BepogrHocTh 1OMo, 4TO Kamasfl B3 senyWCcHHBEX

flapaaon ke GyAer YHMUTOMEH NPOTHRHHKOM, PARHD

e dopmyne (6.5.1) wafizem

a
o Q m) == ; i"{"]=I—Pl:ﬂ}=-l—U.25—UJE.
El 'm &L = 0,006 Eu-{+E*GM-D:E+D,EIE.|]_7_U_53_ Mo shopuyae (6.5.2) nueen
PR _u,m.u,-.-s)?' -

= 0,263 =~ 0,22,

n].’mTHBHIiH MOXET TMpOTHBOAEHCTROBATE “pHHEHHEMnH. PeiyaLTaT, amuncrensaf no dopsayae (8.5.3), Gyaer
i § .0,10.0,75

6.5.2. MporuponeicTene cpegcrnam nopamenus

Wn 2.9

=0,2134 » 0,21,

OATHOLT ['=
Eecﬁumw;“ HHES}MHHM (P} Anm Bcex BHicTpesom u  uwxens
' ¥: BEPOATH i

ARETCH MO ¢DPMFJIé P OCTh TIOpaxenHa leqaH onpejes

6.5.3. MpoTusopeiicTRHE HOCHTEIAM OPYHHSA

K MOAET OKa3aThk NPOTHBOAGHCTBHE HOCHTEAAM

We=1— (] _PQ (n)\* A Npornsn
@ : (6.5.2)1 Opy#HA, AHMIAS HX OOCCHOCOGHOCTH PATIbUIIE MeM OHH CMOry™
npitMennTh opyaie, Ecam Anf pewlenna 3anaud BHACICHO N

pocHTenel OpyHHAA, TO YHCAQ COXpaHHBOIMX GoecnocoOHPLTh
K MOMCHTY TpPHMEHEHHA OpYHHA Gymer cayuaiinsm, Hocn-
team, coXxpanupwne GoecnocobHOCTE, NPAMERAINT opyiKe,
ROTOpOMY TaKMe MoMer OuTh OKa3aHo NpOTHBOLEHCTRHE.
Fenn HHea0 HOCHTENned, COXpaHHBIAX OGoecnocoGHOCTE, CHH-
+4Th NOAUHHADLKEMCE GHHOMUANBNOMY 32KONY pacnpelenenis,
BEpPOSTHOCTE COXPAHEHHA GoecnocoGHOCTH HKamAbLIM H3 HOCH-
resefl OAWHAKOBOMN, 3AKOH NHOpaMeHHd N H TOKA3aTCILHRIM,
10 BEPOATHOCTh NOPAaMEHHN LEAH anpeenfercsd no gopmyae

rae - e
KERICHSX Chapaon e GALOCTY TOro, 41O KeX 1A s npil
YaeT YMHUTOMKeH HpoTH { .!

BHHE
qnﬁlf'l!gmiumas paciipeseqckne uHcaa nm:ﬁrrrh?x :Hap':a;;ln' Mos:
wnmea sakony Ilyaccona, 6yaem nmers 3

Wop=1~— Exp(_ npi {”})1 (6 ﬁﬁ}
il 5 b

Oae :
hopMyasl asafloTca BPROIHCH M BeAC LeTBie ng-

wpl.uﬂ;ll::l“ﬂi‘E:EEIJLEHEHEIIPEEEJEH}IH HHCAA HecOHUTHMX cChHapgai10B. 3
Myaar (652 ﬁ.g pQ(n)fuw pesyastaTm pacieror no dgop- » cm g
2.2) 1t (6.5.3) npakrtiveckn copns I 3 W= Ches e
wux pQ(n)je pacver no dops 7 oL e Tan
MEHBUIEE [0 CpaBHeHHID C p;‘}::m et Sumib T
S o o pacierom no dopuyae (6.5.2), Sl pa\T
b Ys UTO 3amena WCTHHNOIO 3AKOHA NOpd- 2 17( ¥ —) : i
i ALHEIM IPH MAAOM WHCAE BLICTPEIOB, 8§ TAKKE ¢
\ JABHCHMOCTH MEMAY BLICTPENAMH BEAYT K ::HIEL.IUJEHH};
. rae N — ofiiee uncno HOCHTesedl, Bhifelsemoe AR peuefifi

PE3Y.ILTaTA.
3a1a4K;
pg — BEPOATHOCTb COXpaHenHn GoecnOcOOHOCTH KaiKIhIM

* |3 HOoCHTeNefl K MOMEHTY NpHMEHEHHR OPYHHHA,
f' — KOJMYecTBO CHAPAAOB, HCMOAbL3YEMHX B YAape OLHHM

HOCHTEEM;

Opumep 652, [lo

Loy Kopaboo n

CTHTD - s POTHBHHKA X

p,.ﬂm:ﬂ fﬂﬁmﬁ}é:pﬁﬂuﬂ BEpOATHOCTL  fofa s mfﬂ:ﬂ;“é'.m;,’:’;“g :

0 5 Chena nﬁf;p gﬂ ':ugggrn]?::mmnqu: rmmﬁnne:m# uapnﬁnﬂ-ucn:

cnocofi

.EHH N2 Cchapaaoa ¢ BEPOATHOCTR P {l'l} 0.5 HHFEH'-ITQIHIHTL Ka¥g-
CPaeHHA UWeAH. 1l DIAHTH BEPOATHOCTE
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- B * . HopameHnd

Q — BEposTHOCTL TOFO, 8TO KaMLGL 03 A [pHMEHAEMBIX 6.5.4. Yuer TEXHHUECKON "M'-H:Jig‘i:!“ cpeacTe 10D

5 Cgapﬂﬂnu He OVIeT YHHMTOME!N [POTHBHITKOM, M HOCHT

£ Aaaferca (hyHxuuel uucna n' oiHoro 4ocHTeas e : TeXHIL-
Q=Q(n'), o He 3IABHCAT OT OBINEr0 WACIA COXPANMBIIHX B nepuoa BuNoJuenud Goenoil 'f:;?z:::lﬂHﬁ'ﬂ;ﬂm:;gml-mneﬂ.
GoecnocobHOCTh HOCHTe e, dopuyaa (6.5.4) npeobGpaszyerca B @ HECKHE HEHCMIpABHOCTH CPEACTd LOpa . u;:’rh SRR
sug, [23]: Cumran HEIABHCHMON TEXHIMECKYID HAAEKHOCTE &L AL 7

' {3 DPUMCHSCMBIX B yAape CHAPALOR, a TARME "‘Eﬁmﬂﬂéﬁ el
Wy=1— [] pO MmN\ Y noasayeMoro socurend, sQekTiiocth peteHis uE
& B Py | fate] At i' - (685 naul MOAHO ONpPeiednTh 0o nprOAKeniol Gopmy
Way=1—

Ecaw @ 3aeHchAt or obUlero wicaa cHapAaos B yaape n= 20 [E} Qr H.n‘ ) &
=n'm, T. e OT CAYUMIHOTO Wicaa M HOCHTenedl, COXPaHHB- -—ll—FnQT “[| ._(]_ s ) (5 (6.5.7)
wux OoecnocoOHOCTh, NPHHHMAS A DABHBIM  CPEdHEOHKHAAE- l

MOMY uHeAy cuapntos 8 yaape (n =Npga'), MokiHo nosb3o-

: — { emenna GOeBOll 3alavyl ¢ y4eToM
: g ifts 1 g rane W speHTIBHOCTE P !
BATLEA BMECTO popwyam (6.5,5) npudawsenton Gopsyoi N oriBoREhCTO  UPOTHBNNKG CPEACTBAM HOpa-
] g (RN WEHHA, HX HOCHTEASM N TEXAHYECKOH HAJEMHD-
i ¥ eI ; eael;
Ll et \ L= [l o (I N j J . {6.5.5) CTil CPENCTH MOpakenHa # AOCHT

' Q. — TEXHHYECKAN HAEKIOCTh HOCHTEAM, T. . BEPOSIT-»
¥ HOCTh TOCO, YTO 3a NepHOj pemeHis Goesodl 3d-

Npumep 6.53. Has ynuaTomenns raasioro ofLekTa B COCTABER naqi OH e BeUIAET M3 CTPOR BCOCICTRHE TeXHH-

TPYANM  ropafiaed npoTEBHHKa BeaeacHo NV =3 pocuTenA  opyEKEHH,

‘K apHocTel;
KasKOufA H3 KOTODPBIX B yZape mpuMenser 2" =4 cHapaza. Bepost- yecKknx HeHclip ;
HOCTE  coOXpaHelH OoecnocoGuoctTil. HoCHTeael K & MOMEHTY Yiap Qr E—--re:r.mmt‘c'r{aﬂ HANeHMHOCTE MpPpHMEHHEMEBIL B yiape
pﬁ=ﬂ'.B{I. BEDOSTHOCT b n:ru,_.-l'ru masanil M3 cuapajon He Oyvae ’ cHAapPHIOB.
YHHUTOMEN npoTHDEMKoM: {ﬂ:' e 01,60, BepoaTHOCTE nOMazannfg ofs
HHM CHGPEHOM B L_&n.'u. g=l},7ﬂ, CPEAHE: HHCAD NOoNdAanni 2a8 fAopa-
Wenna IMenn m == g, OPedeNTE BeRpOSTHOCTE NOoRAMREHNA  [Les,
Peurenne Hemomwaya thopvyay (6.5.8), noaydnm: 6.5.5. Yuer npoTHROACHCTBHA NpH MACCHPOBAIHOM
' po (M2 1V HCMOABIOBAHHA OGOEBLIX EANHWIL B YAAPS
Wa=1l=jl=p.[1l=11= s
| E'l ( u ) I ape ODEBHIX edn-
€1, 70 0,604 | |* Tlps maccHpOBANHOM HCNOARLIOBAHHN Bﬂyﬁ ;iumma R
=1~{1—ﬂ.3ﬂ[l—(l E T) } = 0,64, ML MHEAO WX, TPEONOJEBUIHX 000poHy NPOTH ;

CYNTATh NOAMHHAIOULTMOH HFHECHIIUHUHU‘M}’ 3aK0OHY pacipeic-

. . v PREIE BRH=
Hroraa pacyer sunonuaseTcs no thopuyne aenud. Eciil B }rﬂﬂge ;:tmli-;;::ii:ﬁ:tiﬂﬂﬂﬁg?;#;:é?:fﬂ'i{"jhﬂ ofGopoHi-
p0 (RN HHLBL, NMPOTH oy puM  paBHOMepHO, MATEMATHHECKOE
Wy =p W =p |1=|1= : TenpHbil NOTEHIHAA 10 EpOsTHOCT
L T . oHAAHIE 40N NOPAMKEHHHX 0OBEKTOR {¢PEJ1H“H¢: le &op
: : IpEASIHACT &

Mpi sToM AOAYCKAETCH 3JaHHMenne pesyawtata, Tak, B paccmor nnpu;ﬂ.-iEHHH Kamaoro H3 nﬁwhmu} Qnpes,

pesnoM npumepe Guiao G nOAYYeHo pMyne ﬁ'

0,70.0,60Y18 —_—
LN - - - A w
W {hsﬂl.l (1 . ) I 0,59, aexp ( Na)

W= | — exp| — Nﬂ, ¥ {E'EE}

T. €. C OTHOCHTENLHOA owmdxofl 8%,

10—705



240 6. Tipnmenenue cpeacrs nopamenna

FAe a— o0l nopamaoW il NOTEHWITAN  ATAKYIONHY  Goe-
BhIX efHHHl B yuape;
f — obuwit  oGoponureasuri NOTEHUKAA CHA It CPEACTD

OGOPOHEL NPOTHBIUKA NPOTIHR ATAKYHMILHX eaunHn;
Ny — kommecetso atakyiomux Goesnix e HHIL;
Ny — koandectso weaedl, no ROTOPLIM pacnpesesed yaap
ATAKVIOWHY OOeBHIX emHHHI,
Martemariueckoe oRuganne wieaa NopaseHHBX 00LeKTODR

pano
(=)

Ny

rae Ny — Eoanvectso oOLOKTOR yiapa.

B ofuwiew caysae Ny we paeno Ny B YCJAOBHAX TNOMEX,
COZNABACMLX oboponanLLIIMCH, aTakyiomue GOeBHEe elHHHUL
MOTYT HIHECTH Yiap no e, B MHCIC KOTOPHX HE TOIBKO
HASHAUCHHEIE K NOpaendio obwverrs N, HO B JomHHe mesw.
[pa orcyrcroun nomex No=Ny B oGmem ke caAyqae

Nl Sl (6.5.10)

rae Ny, p— KOJHYECTBO JOMKHBIX Medch, mo KOTOpEIM pacnpe-
ACARETCA yaap atakyomux Goessx epmumi. Ecan p peayiis-
TATE NOMEX KpoOMe IMaBHEX OOLCKTOB aTaKYIOTCH BTOpOCTE-

nennLie  (Haupumep, KopaGaHW oxpanenna KOHBO#), TO OHH
AOKHE BRIoNaATRCA B yneao Ny .

3uaycHie a onpeaeaseren no Gopuy.e

FﬂJI¢N '
o= * (6.5.11)

No= N;W = N, | 1 — exp . (6.5.9)

Wy

rae £, — sepoaTHocTs WOnALAHNA CHapaja, OpUMEHAEMOro
ATAKYWULeR CANHELER, B Uedh;
fly — HHCJO CHAPALUS, MpHMENSeMBbIX ATAKYIOWEH enk-
HHILE;
©q — CPEAHEE MHCIO0 CHAPALOB, HCOGXOAHMOE ANH nopa-
Henns obuekta yipapa;
N, —uucao atakyionms GoeBEX- eHmIL,
OGunit . ofoponurensunil notenuwan B craraetes us no-
TeHllidTa camooboporst By # noreHuHasa omr ¥ cpescrs
oxpanenn fs. Ecan fo=0, 10 onpamenie Yiapa aTaxkymouiny

"6.5, NMporueeaefleTnde Opymmo 1 HOCUTEASM 201

@A NPOH3BOANTCA TOALKO cpepcTeaMu cavoobopons. Tlpa
Bi=0 O0OBERTH Yiapa HE HMET CpeicTn CaMoofOpOHH.
MNotenuuaas By u f; onpegesmwotea No dopmyaam:

Nr P
Y n
B :}_,(—Ejgf); (6.5.12)
=l
Nﬂ__ p
-y n
s, l (_ﬁ%ﬁ) (6.5.13)
j=I o

rae Py 0 FPyy— BEPOATHOCTH MONANAHNA B aTAKYIOULYIo Goe-
: RYI0 CQIHHIILY CHapAIOB (-0 KOMDJeKca
camMooBopoHEl H j-T0 KOMIJICKCA OoXpaHenns;
gy M figy — WHCAO CHAPAION, NCHOJL3YEMBEX QA OTpa-
MCHHA aTagyloumux GocBplX elnHMy M o
j-M KOMILICKCaMn; ;
tﬂ;, j-—r:pem-m{: YHCAO notuajanni cHapagos i-I'o H
j-ro womniexcos, neolxommmoe A nopa-
e ATAKYIOUISH CIAHHHILL;
Ny 1 N —uneio KOMIVIEKCOB caMoo0oponsl o Oxpa-
HCHUA COOTBCTCTREHNO.

mm 1

Npumep 6.5-4. Konnofi & cocrane N, =6 rpamcnopros “TE“TETE“4
N, S M anoeramn, Kadamli caModeT TDHMEHACT MO  fg =

Gomow. Bepomtioers mnomaanims  OGomGum w  Tpancnopr Fy = 0,45,

Cpenpec wncno  momadarnil doMd AfE  OOTOATEHAR  TPaNCToOpTa
w, = 2,5, Ha Tpancnoprax OTCYTCTOYIOT CPRACTDA caMoofapolnl.

Kopaiann oxpatedis, HaXoARWMecs Co CTOPOHK ATARKN CAMOACTOR,
HCMOABIYIOT N”=S KOMDACKeOU ¢ XapawrepHeTHEaMB  Ppj = (0, GG

| L e 1, a HaxonaumgiecA Ha JAHANA OXpaAHCHHA CO CTOPOHE,

nporneonononofl  Hanpasaenmo avaxm, N P i goMnaexcon ¢ Pgy =

= AL 40, fge =1, o2 =1, Hafity MaTeHaTHMECKOR OWHAINHE THCAM
I -

NopaEKeliuE TRAHCOOPTON KOIROS.
Pemenne OGuul ofopolntensuiil noTesinan Kounon OGyAer

Pp1 51 } Pparge y _
ﬂpﬁri (T T+ HI'E { W

s §:1,2 4 650,4 = 12 mopascaontux nonadatnk,
10*
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¥aapustll morenuian aTapyoumx caMoaeTos

Py ny N 0, 45-4.9
o 8= = 6,5 nopasomux nonagamh,
Wy 2.5

MaTeMaTHuRCKOD ORALANNE DOTONAEHHEY TPalcHopT
e dopmyae (6.5.9): ™ PTOB  HAXOLHN

N, = N, [I b mp(_. ”ﬂ%’#‘ﬂ)] b

6,5 exp {— 12/
= E[I - (—r TF; E—E-}JJ == 1,5 Tpauenopra,

6.5.6, Cxema nocacpoparesnux ypapon CTOPOH

Ecau soments wosneiicTaus OpyHeM Kawjoll cropouns
CHIHTAIOTCA HIBECTHHIMH W 3a0anHLIMH JeTepMHHUPOBANND, TO
BOGMOKHO COCTARHTL CXeMY NOCHENODATEILHOCTH YAPOBR NO
'mnly. noKazannoMmy wua pue. 6.5.1.

Iyerh MoMenTnl BHnycka crapiion CTOpoHoR A — £, 4, &y,

=IF

f3a, cTOponoit B— ¢, togs g, C ywerom Bpemenn asHike-

HHA CPEACTE OOPaKeHHst MOMEHTH MOAXONA HX K obbeKTaM
Bo3neHCTBHA MO cTopoHe B — £ p, foyp faax M no cro-

potie A —tipa, bopa. Lopa.

Ecan cpencrsa nopaxenns YOpPanagioTes HOCHTEREM, TO
Hx 3QQEKTHIHOCTL 3UBHCHT OT COXpameHHs GOECNOCOBIGETH
HOCHTENN K MOMENTAM MOCTIUKEHNA USAH KAMARM OMEPeaHLIM
samno. Jlam epesct nopamenns, fe ynpaiseMmx [focure-
JeM, SEeKTHRHOCTE 3aBHCHT OT COXPAHEHHA OGoecnocofHOCTH
HOCHTEAA K MOMEHTY NPOH3BOJACTEA OYEPEAHOrO MYCKA CPeicts
MOpaKEeHHs,

Iyers cropona A npumensier ynpasaseMmsle HocHTesen pa-
KeTo, a cropoHa b — anronompo ympanasemele, Torna nas
onpedeaenns  sderTHBHOCTH  pemenng  3amavn cTopoHofi A
CAELYET YCTAHOBHTL HOCNCIoRaTENBHOS T Yadapon CTOpon cC
yueroM coxpanenns OoecnocolnocTy.

[Mepentil aaan paker cropons A foctnrmer uean Geg Ipo-
TRBOAGHCTBIA HOCHTEMNO, BTOPOIl — locde nepsoro yiapa n
TPeTHH — Docje Tpex yaapon croponm B,

6.5, TporusoneficTaHe OPYIKND 0 HOCHTEIHM 203

[lepemit aann paker cropoust B nponszoiiaer no yaapa o
well croponw A, BTOpOfl H TPeTHi 3aJnbl — NOCAE NEpROFO

yaapa cropors A,

ts.s Cmopowa b ¥
F i S
K. LW Z\ /
;.-'" \ \\ I,.n" ‘1\ ,..r;
‘,|I' .\ , JHH i"’

! I
\ A \
.-fj \ ‘/ 1\ s
’ ¥ A
FA £y
4 T S,

1] t s Tzs  Tas Taas

i y -
Ty ton Yy Tosa Tsa Tasa Cmoposa A

Puc. 6.5.1

Ecau ¢ wamaol cropoin AefcTayer Mo OJHOMY HOCHTEND,
Toraa, NpHUMeHsas (POpMYyNy MOJHOH BEPOATHOCTH, NOTYHHM

Wag=Wi4+ (1 —W)}( ~V;) Wy +
+(1—=W (1 —Wa) (1 =V —Vg)(i — V3) W, (6.5.14)

rre W 4§ — BEPOATHOCTH MOPAKENNS CTOPONLI b .c yueTroM
‘ ee npoTHROAefcTENA gropone A;
W, W. W,— sepoatnoctn nopamenus cropowoft A cro-
: porut B 1, 2 u 3-m ypapamn;
¥y, Va Vo — Beponteocrit  nopamensa croponot B cro-
pount A 1, 2 n 3-m yaapamu.
BeposTHoeTh nopaseuns cropouoit B croponu A ¢ yue-

TOM €8 NPOTHROALHCTBHA:
Ves = Vi 4+ (01 —=Vi)(l— Wy Ve 4+
+ (1 =V)(U—=V)(1—W) Vs  (65.15)

6,5.7. CxeMa HenpepuBHOTO OTHEBOTO BO3ACHCTBAHS
B AYSAbHOH CHTYRUHH ABYX GOEBRIX €HMHMIL

Ecan ornepoe Bo3AefCTRHE CTOPOH MOMET paccMaTpiBaThCH
KaKk HenpepHeHufl npolecc  (HAnpUMep, APTHIICPHACKAR
cTpeabfia) H 34KOH [OPaMKEHHA NPHHHMAETCH HOKASATEALHBIM
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(Goesasi efuHHLE MOKET OWTb B ABYX COCTOAHHAX — nopa-
MeHa Wi coXpamaeT GOeclocofHoCTL), TO Pe3yALTAT MapHOrD

bos (asyx Goeswx eamunn A n B) ouenmsaercs no dop-
MyJian;

'

. — (248} 1] .
w’{.-:}_”ﬂ[l e ! (6.5.16)
P — g (=) 5
L’{f}_ﬂ+ﬂ[] e~ (## ] (6.5.17)

rae W (£)— eeposiTHocTs nopakeHns cropoHol A croponsr B
34 mpems Gost [,
V (£)— peposrnocts nopaskenun croponoit B cropons A
3a Bpems bos f;
@-— NOpaMRAOWHA NoTenunas (NOTOK YCHelH X Bi-
CTPeIoB B eANHHUY BpeMenn) croponst A no B:
B— nopamaiouil notenuan (MOTOK VonewnMy Bw-
CTPEAas B eANHIULY BpeMeHH) ctopons B no A.-

3nauckua = u § moryr GuTL oUpeAefciE Mo nprdanmKen-
HEM hopMyaan:

P‘.‘llﬁﬂﬂ-
= (6.5.18)
P.k.n
p= LB H (6.5.19)
[}
g
rae P,— BeposTHOCTh  MOMAJAHNA CHADANOB CTOPOHH

ApBE:

Ay — CPEHAA CKOPOCTPEJLNOCTL OpYIKHS (opynns,
NYCKOBOR YCTAHOBEN W T. IL) CTOpONE A:

Mty — KOMTNECTHO Opy#ua (Opyiuil, nycKoBMX yera-

HOROK H T. N.), Hcnoabsyemoro 8 GOlo eTopo-
Hoft A,

Wy — CpeAanes HeoGXOAHMOE WHCOD momafammil cha-

pagos  cropon A p Goesywo egmmmny cro-
poum B nas ee nopazkenns:
Pﬂ. J.ﬁ. Mg @g— AHAJNOTHUHEIE  BEJMIUHH, XapakTepusyolne

spperTHBHOCTE opyuA croponn B,

L3

6.6. MpotupoaelicTeie OPYIKMID H HOCATRAAM EE}E_;

Eean OGocphe enuHilE NPHMEHSIOT PasHOTHOHEE KOM-
MJlekck DpyMud, TO TOrIa

" A
g Do, (65:20)
=1 Wi
mg
I i i (6.521)
= o

rae m, U Mg-— KOMUUECTBO THNOB OpYMHA, NPHMEHAGMOTO
Goenofi eamunieil cropoii A 1 B cooTBercTBerHO.

ITpu spemens Gon goctarouno GoNkLIOM, ROTAA (a+P) 14,
dopuyner (6.5.16) u (6.5.17) onpesenaoT HCXOA bod, T. &,

— - = Elﬁiﬂ}
w-—'ﬂ.i_ﬂl {

il 6.5.23
V"‘u|-ﬁ' ( )

Gna A
6.5.5. [apunpyerca apraanepwiicknd  Goit  wopa

n Uﬁiﬂulﬁlﬂﬁﬂﬂ b. Hangz*mu MOpsKaue NOTeHIHAIK uupnﬁnﬂ‘:
rp | smnEyry: == 0,25, B = 0,15, Onpepenntis DBEPOATHOCTh NODAMHE
po gopaGan B W coxpadenun  GoecnocoGnocTi  KopaGaes 3a

: “"r‘s“ﬁ”ﬁf’ﬁ'e_ [lo dopumyse (6.5.16) Haxoaws BepOATHOCTL NOpa-
wennn kopaGan B xopatmem A:

0,25 | — o—10,25410,15) 4] — 0,50,

Wit =555 :].IE{

Bepoariocth Tmopaikenns kopaGan A kopabnew B naxozuM 0o
dopuyae (B.5.17);

0,15 — g— (0,25 4 0,15) 4] - g,30.
ViN= sl — ¢ )

BeposTeOcTh coxpaienun  GoccnocobiocTH kopabaem A Oyner
P4 —1-— Vid) =1 — 0,30 = 0,70,

Wexon Gox, T. € coornomeswe Goepsix poaMoHocTell, B NONbL3Y
ropafan A
0,25

ML . L
ey Rl - R
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H B OME3Y Kopiaban B

T, STl
ad @ 0,36-F 0,15

- uq 'IjH+

Ecan yenopust Gos uamensioTes co Bpemenes, 1o « # P
Gyayr nepemcHubivg  sedunnams. Hanpumep, namencuue B
Aoae Gos PacCTORIITH HE‘H-LL!,}" ﬂpM'HHHHIEHHH BJEHET HIMEHE-
HHE BEPOATHOCTEH MNONALAHHE CHAPAAOB, CJCLOBATENLHO, H
3ABHCHMEIX OT HHX 3uavennii e u B. B srom cayuae peayiib-
TaT O0A MOMHO PacciaHTaTh N0 opmyaam [47];

! T

W) = jlu (=) exp -—J [=(u) + plu)] da bz, (6.5.24)
1] 1]

' 3
40 =J B (x) expj —ﬂf [2 (1) + B (u)) du | dx. (6.5.25)

Hsz {652‘1} H [:55.?5 e =const n B= t ene
{E+51ﬁj H {651?}. } P a B CONst CASOYKT

7. MONENHPOBAHHE MO CXEME
MAPKOBCKHX CJAYYAWHBIX MPOLECCOB

7.1. MAPKOBCKHE CNYYAHHBIE MPOUECCH

7.1.1. OGmeEe nNojJoKeHHn

Martematuueckuii annapar, paspaGoranHufi & TeopHs Be-
PHHT}IUETUﬁ nnAa TAK HAIWDBAEMBIX MAapKOBCHHX I:ﬂ}l"l-lﬂﬁHhII
npolleccos, Moer ObiThb yeuelwlHo NPHMEHEH A4 MaTeMaTH-
HECKOLD ONMHCAHHMA MHOTHX Onepalufl, paspHRaloNXca B GopMe
cayvafiHoro Mpoueccd, H B UACTHOCTH A ONHCAHHA MOAe/ed
AHHAMHAKH CPEANAX, MACCOBOTD OBCAYHAHBANMA, TEXHHUECKOR
HAACACHOCTH CHCTEM H APYIHX,

Cayuaiinbifi NPOLECC HAIBIBAETCR MAIPKOBEKUM, BCAH [AA
RAMAON0 MOMENTa BpPeMCHH fp DEPOATHOCTH JOGOr0 COCTOAHNA
cucremsl B Oymyiem (f2>fg) 388HCHT TOJLKO OT €€ COCTOAHHA
p pacrosulee Bpems (f=f) ¥ He 3aBHCHT OT TOro, XOMAa H
KaKkHM 06pasoM cHCTeMa [DHONIA B 5T0 cOCTORHMe (T. e Kak
passepajica npouecc B npownom). Hanpumep, no obmexTy
papeced pag yaapos, Cocrosune ofbLeKTa, B KOTOPOM OH OKa-
AceTed NocAe HaHEeCEHnHA l:l‘-[EpﬂﬂHDE‘ﬂ Yiapa, JABHCHT OT TOD,
B KAKOM COCTORHHH O OblJl nepen 3THM CUCDEIHBIM YIapoM,
HO He OT TOro, Korga B KaknM ofpaioM OOLEKT NpHBEneH B
COCTOSHHE Mepell oHepentbM yiapom.

7.1.2. Mopeas cayuaitmoro npouecca ¢ JAHCKPeTHHME
COCTORHHAMH M JMCKDETHHIM BpeMenem (MAPROBCKHE WenH)

OnuopoRHAA MapKopckas uenbs [Mycrs cscrema S mweer
n posMOmHBX cocroamilt Sy, Sa wa Sa. OGoanauns Fi; ne-
PORTHOCTh MEPEXOAA CHCTEMU £ §4 oIMH IWAr M3 COCTONHESA
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S¢ B 8; MOXEM COCTABHTE MATPHUY NEPEXOfHLIX BEPOSTHO-
cTeil:

.Pll.Puan”...Pin
EaPos oo Pypo i Pin

pottell 28 2 vien n e (7.1.1
[] JJIJ IJ,[I-PJE“"PIJ"'FI" }

L] L] - - L] - L] " - -

Ppi Pa oo . Ppjo s o Py

Hexoropuie n3 nepexofnuix BeposTnocTell Pi; moryr Ouits
]JEEHH HY . THI, 3Tl} OanaudeT, YTo 94 ONHN oIar NEPCEGL CH=-
CcTeMEl 03 {-I'0 COCTORHHA B J-@ HeBOIMOMKeH,

o
§; 2] 8,
Par Fog
| A Po3
8 54
Puc. 7.1.1

CyMMa 4nenon, CTORIINX B KAaXKAON CTPOKe MATPHUL, KO-
MHa OLITL paBna eiHHHue,

Has oanopoanolt mapkosckofi Lemyt BEpOSTHOCTH nepexoa
OT Mara K IAry He MeHuTcH, T. ¢ OAHO3HAYHO 3IANAHE MAT-
panei (7.1.1).

MaTprua nepexoAHHX cOCTOAHH MoXer OHTL saMeHeHa
pasmeucnnuy rpadom cocroaunfi (pue. 7.1.1), Ha paameuen-
HOM rpade cocToANMA MPOCTABAAIOTCH TOJLKO Te NCpexoaHkle
BCPOATHOCTH, KOTOPHIE HE PABHBI HVJI0 0 MCHAIOT COCTOHHIIE
CHCTEMH, T. e. Py; npu i+ f Bepostioern Py, Pas, ... Ha
rpaje COCTOAHHA HE HPOCTARJAIOTCH, THK KaK KaXKIafd H3 HUX
IOTIOAHERET 0 E0HHIIK L'}fh'li!'-!}f NEPEXOAHLLX BE[JUH'NIHC‘IEﬂ.
COOTBETCTBYIOIHX DBCCM CTPEJKAM, HCXOAMWUM H3 JaHHOIO
COCTORMUNAL,

7.1 Maprobckie cayuallidne nponecew 200

Npuaep 7.1.1. Do rpada ma pic. 701 Pyu=1—F,; P =
= 1= (PystPss }; Paa=1 — Py; Pyy=~1, TaK KAk OEpexoR B Apyroe coc-
TORUNE REBOIMOAKCH.

L

Puc. 7.3.8

-Bapmmmr:'nu COCTOANM, B KOTODPLIX ONa¥eTcd OHcTeMa
nocae R-ro wara, onpefeasiores pexyppedTHol dopmyiof

fl

py (k) = lek—nﬁw (7.1.2)
=

(i=12,...,n),

rae p; (k— 1) — BepoaTHOCTE COCTOANHHSA  CHCTEMBl  noche
(k— 1)-no urara.

Hanpuvep, nocne NepEoro IMAra BePOSTHOCTH  cOCTOAHHA
GymyT:
Pr(D)=Pus; pa(1)= Pz« o oim (1) = Ponis « « o3 Pl 1)=Piun

rae Pot Pmae - — BEPOATHOCTH Tepexofia CoHCTEMH H3 Ha-
YAJLHOTO COCTOAHHR B |-¢ COCTOAHHE.

Mpumep 7.1.2. Tpynna u3 uerhipex gopabaell noaRepraervca oM
MoCACAOBATEALELIM Yaapasm. Boszmomuiie coctosnus rpynnm kopaGaei
{eneremut  Sp 85 — pee kopaGam  HOAE; Jo = [NOTOMAEN OOHN KO-
patne; &y — novoaeno [z kopalas; & — movomaeHo TpH  KopaGan;
8. — poronaedsr  nce  wopafmm,  Passeswennsil rpad cocToRumi  cw-
creMi nokazad ®ma pic. 7.1.2. Hallte neposvHocT# cocrommnil rpynnn
wopataed mocae TPpex YRapop.

Pemenne J[o nepoore yiaspa nce kopatan neaw, Ma rpada
COCTORNNT HMeeM BEPOATHOCTH nepexofa ua l-ro cocToNNHSE B OCTAALS

linbe: .
F11 J=‘D,?E: FPig= 'D,Eﬂ: PH = ﬂ',Tﬂ', Pis F'ﬂ,“E

¢ Piyo=1= [P + Py + P +P1=J . [I,-'m‘
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AHaAorHMED HA 2-ro H NOCHEAVIOULHE COCTOMHIT:
Pai == 0 Pyy = 0,30; Py = 0,95; Py; = 0,10; Py = 0,35
Poy s U Pogs= Oy Pyy o= 0,405 Py, = 0,155 Py = 0,45
Poyr=0 Pgg=10; Piy=0; Py = 0,60; Py = 0,405
Py == 0: Pig = 0 Py=0: Py =0 Py =1,

MaTpuoa nepexoAsux cocTonnnl pmest BHA:

0,40 0,25 0,20 0,10 0,05
0 0,3 0,30 0,26 0,10
0 0 0,45 0,40 0,15
8 0 0 040 0,60
6 0o o [

1211 =

Tak ®ax Ao nepeoro yiapa wce gopaGam weaw, 7o @(0)=1 n
NOFTOMY HOCAE AEPROTO YAapa BEpOATHOCTH coctomumil OyAyT paniu
AHAYCHARM, BIATHM 03 [CPBOIl CTPOKH MATPINLH:

Pul) =040 py (1) = 0,25 pa(l) =020 p, (1) =0,10; py (1} =008,

Henoabaya dopuyny  (7.1.2), mnafigem BeposATHOCTH  cocTosHuf
TOCAE BTOPOID Yiaps:

Fa(2) = p, (1) P =0,40:0,40 = 0,160}
Pa(2) = p: (1) Pia pa (1) Pag o= 0,40-0,25 o4 0,25.0,35 = 0,188;
Pa(2) »=py (1) Pyg o pa (1) Pas = Py (1) Pyg =
= 0, 40-0,20 < 0,25.0,30 4 0,20.0,45 - 0,245;
Pa2)= (1P Pl P P (1) Py =05 (1) Py =
= 0,400,104 0,25.0,25 4- 0,20.0,40 -} 0,100,400 = 0,222;
P2 = (1) Pig - P (1) Pys 4 pa (1) Pay = P (1) Py 4 pa (1) Pyy =
= 0,40-0,05 4 0,25.0,10 - 0,20.0,15 4- 0,10-0,40 4- 0,05-1 = 0,185,

Bepostnocti: cocTofmHuil nmocne  TpeThero  ylapa no  dwopMyas
(7.1.2) Gyayr:

8, (B) = p, (3) B,, — 0,160-0,40 — 0,0640:
Pi(3) = o (2) Py 2 (D) P,y = 0, 160-0,25 +4- 0,188-0,35 = 0,1058;
O (3) = oy (2) Poa+ Ps (2) Pug 4+ pa (2) Paa =
— 0,160.0,20 + 0,187.0,30 - 0,245.0,45 — 0, 1986;
Pul3) = (2) P4 pe(2) Poa 4 12 (2) Pai = pu (2) Puia =
=y H'Imin‘i Iu + ui'“'ﬂlgﬁ_{' u.- HE"‘L*“"‘ ﬂ.?ggrnﬂn = ur::'j'm.
P I..;..l == IE} PP (2) Pyy + 1 “-1} Py + 2 ‘E] P+ s (2) Pyy =
= 0,160.0,05 4 0, 188-0,10 4 0,245-0,15 +- 0,222 . 0,60}
o+ 0,185.1 = 0,3818,

7.1. Mapronexne cayuailinie npameces a01

Takust ofpaioy, noie TPEX YAAPOD DAPOSTHOCTH HEXOA0B:

— Bee popaban ueam g, (3) ~ 0,06;

— om wopaGae Gymer nortomnen  Pe (3) = 0,115

— pBa KopaGin Gyayr notonnenw pPs(3) ~ 0,20

— Tpit kopaGas Gyayr noronmenm pa(3) ~ 0,25 '

— Bee wermpe kopaGan mornGuyr P (3) = 0,38,

Orcmaa MOMEHAS HalnTH, HANDHMEDp, BEpORTHOCTL TOr0, Y970 Gyaer
moTomAcHo He Menee Amyx wopaGaeft Ry =ps(3) + pu(8) + ps (3) =

—0,204-0,25+0,38=0,83 1 e mence Tpex xopaGaeit Ryg= g (3} +
4 5, (3) = 0,25 4 0,38 = 0,63,

Heopuopohnan mapxoeckan uens. B oTixune or paccmo-
TPEHHON BLIE B HEeoAHOPOAHON MapKOBCRON NENH BEpPOATHO-
et mepexoma P;; mensorcs or wara K mary. flaa taxoi
nenn BEPOATHOCTH COCTOMHWI CHCTeMBLI noche k INAros Haxo-
asated no dopmyne ;

"- L
P (k)= 3 py (= 1) PIPs (= 1.2 s 1) (1)
=

rae P L'rﬂ = {SI*M,ISP_”} — YCAODHAR ~ BEPOATHOCTh Mepe-
XpNa CHCTEMH H3 cocTosmns S; B coctoamse S;ma k-M uiare.

Mpumep 7.1.3. TIpHHHMAOTCH YCAOBHHE, 3ALAHRLE B npumepe 7.1.2,
HO BEPOATHOCTH Oepexofa AAR  TReX nNOCAefosaTeAbHBIX YaLapon
pasitHulL H 3ajanbi TPEME MaTpitiasit:
0,40 0,25 0,20 0,10 0,05
0 035 0,30 0,25 0,10
n PU]' H.. B o0 045 0,48 0,16

0 0 0 0,40 0,60

1 I | 1] 0 1

0,20 0,25 0,30 0,15 0,10
0 0,20 0,40 0,25 0,15
g o 0,10 0,50 0,40
I o o 0 0,30 070
i ighel U T UL

125 1 -
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005 0,10 0,40 0,25 0,20

0 065 045 0,30 020
0 0 0,05 0,55 040
0 0 0 0,20 080
1] 0 0 o |

125 -

Hafith neposvioer
YAapos. % #oocoevonmndt rpynnu kopaGaelt nocse Tpex

Pewenne Bepoprnocrn cocromnnii  moca
Gepuse ma nepnofl erpoki maTpuiss: oy (1) = 0,405 g, (1) 2 0952 po (1]
—0,20: s (15 0. 10 iy U A LR B R e

Hmﬁ?ﬁ’;fé'ﬁm“ cocroannll nocne Broporo yaapa HaxommMm no dop-

P (2) = py (1) P{}) = 0,40.0,20 = 0,080;

P (@) = p (13 PIE) o py (1) PE)
= 0,40.0,25 4 0,25.0,90 = 0,150;
P @ = (D23 + py (0243 4 pa (1) PLD) =
= 0,40:0,30 4 0,25.0,40 4 0,20.0, 10 = 0,240:
24 ()= oy (D P e (1) P o py 1) PED -y (1) P2 =
== [1,40-10,15 4- ﬂ.ﬁ-ﬂ,ﬂE-[—ﬂ,Eﬂ'-U,Eﬂ—j-rﬂ.]‘ﬂ-ﬂ,ED = ), 252;
Pu2)= (1) PR (1) PED o, (1) P2 1) PAD)

A5
(2 &
=4+ p: (1) PEEJ = 0,40-0,10 4 0,25.0,15 -+ 0,20.0,40 4- 0,10.0,70 4-
-+ 0,051 == 0,278,

Ananormmne no  dopuy
T e yﬁapﬂu? ¥ae (V.1.3) naxofwm BEPORTHOCTH COCTON-

P 3 = p ) P = 0,080.0,05 — 0,004
P1(3) = 20 (2) P 4 s (2) P =
== 0,080-0,10 4 0,150.0,05 = 0, 0155
pa M = pu () P py (2) 2L 4 s (2) PED) =
= 0,080:0,40 - 0,150.0,45 4 0,240.0,00 =0, 1115;
Po @ = po ) P+ py ) 2D 4 o (2) 2D popy (2) P
= 1,080.0,256 4 0, 16040,30 - 0,240-0,55 - 0, 252:0, 20 == 0,2474;
ps @) =@ P 40, (2 PC) 4y (2) POy g2y 2D 4
L i £ 13

7.1. Mapronckie cayaafinse nponeccs N3

+ pa (2) PLE) = 0,080.0,20 -+ 0,150.0,20 4 0,240.0,40 4
4 0,252.0,80 4- 0,278-1 =0,6216.

TMocae TPEx YARPOD BopOATHOCTH HCXOMONR:

— Boe KopataM ocraMyTes Heamtmy @ (3) ~ O

— oai xopatan Oyaer movomaen  Fp (30 = 0,02;
— asa kopaGan OGyayT noTomncnsm s (3) = 0,113
— tpi mopaban Gyayr notonaenst 2y (3) = 0,25;
— poe Herbipe nopaGas nornbuyr oy (3) = 0,62,

7.1.3. Mogeas cayuafinore nponecca ¢ AHCKPETHHIMA
COCTONHMAMH B HCNPEPLIBHLIM BpeMeneM (HenpepbiBHbIe
MAPKOBCKHE LEenu)

BuecTo nepexoIHHIN  BepoATHOCTeR Py marpmum (7.1.1)
3jech TPUMEHACTCA NADTHOCTE DEPORTHOCTH Tepexoaa Aij, KO-
TOPYIO MOMKNO NPEACTABHTL B BHAC OTHOMICHH:

Py (At
I'.u':]im _”{ }

Jim ——, (7.1.4)

pae Py (3f) — BepoATHOCTR TOTO, YTO CHCTeMA, HaXogusiuasnca
B Mmoment { B cocrommun Sy, 3a mpemst Al nepefizer us #ero
B cocTosHIE S,

Ecas pce NAOTHOCTH BepoatHocrelt Mgy ne sasucar or f,
MADKOBCKMI Opouecc Hasnipaercs OOHOPOTHDLIM, ecaH  3TH
NAOTHOCTH SEBAMIOTCH QYHKUHAMH oT Bpemens Aq;(f), npouoece
HA3LIBACTCA HEOOHOPOTHLLAL

BepoaTHOCTH COCTORINAN cHCTEMH MOryT ObTh  HAalleHL
HATErpHpOBANNEM cHCTeMul  JAHpdepeHunaJniEx  YpaBHeHIH,
KOTOPHE HAZLBAITCR Ypagdexunssu Koamoeopoga, Cocrapie-
pie ypapnenuit Koawmoropoea nponssojurca 0o onpejens-
HOMY TPABHAY. -

[Tpexcae Beero NeoOXOAHMO COCTARHTE PasMeteHmuil rpad
cocroaunft (puc. 7.1.3). Jarem npn  Hanicalws  ypaBnenni
PYKOBOMCTBOBATLCA CAGLYIOIMM. B nesoit nactn  Kamaoro
VPABHCHHA CTONT IPOHIBOJAHAN BEPOATHOCTH COCTOAHNA, 4 npa-
paf YACTR COAEPIKHT CTOABKO WIEHOBR, CKOJRKO CTPENOK CRA-
nado ¢ AaHHEM coctosnpem, Ecan crpenka nanpasiena H3
COCTORHUSA, COOTBETCTBYIOUMNI YICH HMEET 3HAK «MHHYC»®, ecin
B COCTOSHNE — 3HaK «muoce. Kamawil el paped nponapeig-
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HITD  TAOTHGCTR BEPOATHOCTH  Nepexoia, EUGTEE'.TETE}’H][LLEH-
nanmoi CTPEJIKE, HAa BCPOATHOCTL TOTO COCTORHWNA, H3I KOTO=- ©

poro HexoAuTt crpedka. Havaawuele ycaopua Gepyrcs B 3aBH-

; by
’V’\H

Sg ?lp; lﬂ Sﬂ'

54
Pue. 7.1.3

CHMOCTH OT TOro, Kakoso OL10  #HaiuadsHoe CcOCTOSHIE CH-
CTeME 5.

Mpumep 7.1.4.  Paamedennnl rpad coctonunil  cHeTemMn e
craBded Ha pue. 7.0.3. Hamicars cueremy awdupepenuuaibisny ypan-
nennit Koamoropopa » Haudadbibeé YoAoBES A48 peiledin sToit cl-
CTEMDLI, CCAH HIBECTHO, Y70 B HAYAALHENT MOMEHT CHCTEMAa HAXOLK-
Aach B COCTORIME ).

Pemenue PYropolerByscs HIAGKENHHM BHIIE NPaniioM,
sannwen ypaedennn Koamoropona:

dp, ( j
F:H'-IE J="{;'-|:+i-|:|.+-:'-ll‘#| ) 4 Aar po () )

%-:—:! = = hyupa (B} 4= A0y oy (£);

o } (7.1.5)
—EI-:EE-—]- == hag Py ) = i ()5

—gi— = — hapa 0) Ahap (0 Raaps () Raupa (1),

Hagaabusie yeaomna: apnf =0 g (0) = 1; py (0) = ps (0) = p; ()=
_

Tax ‘woax P4 p (D4 m )4+ pa (=1, vo Beex uerupex
ypapmelrfl umomno ObLto Ow e ndcath, a JA06YID U3 STHX BepOATS
HoCTel BLPAINTE TEpes TP OCTAIbHELE.

B wvpassesuax (7.1.5) pi (f) —sepoarnocTs TOrO, wTO
B MOMeHT { cHerema & OyIer HAXOAMTLCE B COCTOSHMN

7.1. Mapgoncxue enyvafissie NpoleccH ans

8¢ (i=1, 2, .., n). B nanuselmeMm ANA KPaTROCTH 3AITHCH
aprymed? { ¥ hyaruni p; GYIeT onyCKATHCA.

Koadduuments npi pi MOTYT OblTh  NOCTORHHLIME  HIH
nepeMeHHEMT B JABHCHMOCTH OT TOrO, NOCTOAHHH HIn nepe-
MEHHL JHTEHCHBHOCTH Ai; NOTOKOB cOOuITHE, NepeBOULALLHX
CHOTEMY H3 COCTONHHA B COCTDIGMIE.

Vpapuenus 108 BepoatTnocTedl COCTOAHNA NpPeACTABIAIT
cofiofi  auncitame  andupepenuna/usible  YpaBHeHHs, KOTOpHE
T0ILKC B PEAKAX CAY9anx MOryT OblTh NPOHNTErpHPOBANE B
KRAZpaTypax: oOLUHO MX NPHAETCA PELIaTh YHCACHHO — BRPyH-
nyio uax na 3BM

7.1.4. Henpepuipubie MapioBCKHe LENH C NYACCOHOBCKHMA
NOTOKaMH COOBITHH |

Ecai Bee NOTOKM coOBHITHA, TepesoifmiHe cucreMy S n3
COCTORNIA B COCTOMINE, MyaccOHOBCKNE (CTauHOMApHEE HAH
HecTalNOnapHule), TO Nponecc, NPOTEKAOUHA B ClCTEME, Gy-
ner sapkosckum. ITaoriocTs pepontsoctn nepexona Aq; (cM.
gopuyay 7.1.4) B Henpepuisrofi Uens Maprosa npeacTaniner
cOB0i NHTEHCUSROCT nUTOXA cobuTHil,

CocranJenie YpasHeHnil cOCTORNHA CHCTEMBI, HaXOMAMEeHCH
non Bo3feflcTBMEM NYACCOHOBCKOrD MOTOKA coGHTHil, npous-
ROANTCA AHAAOTHURO TOMY, KaK paccMOTPeHO BHue J1aa CH-
Crenil, XAPAKTePHIYEMON ILIOTHOCTSIMA BEPOATHOCTEHR nepe-
X014,

Npusep 7.1.5. ApTuazeprilcxnM Ormesm oOTPAMKASTCR aTaka HETH-
pex ToOpAeARLX KATCPOR, H3 KOTOPEX OANH Fodoproil 1 TPH BELOMBIE.
HuTencratiocTh NOTOKD RNOPaMAKUINX BLICTPEAOS HIMEHACTCHE Co Ope-
WEHEM. Mo MeDe COKPAMIEHHSE AHCTAHINHM ATARYIOULEMH  KATEPIMH,
n cocranaser A {f). BHavase orods Belercd 0O TOAOBHOMY TOD-
neadoMy katepy. [Noche YHMUTOMEHRNA eT0 OrOHh PABHOMEDHO pacmpe-
ReANCTOR MO TPEM OCTABIUNMCA  (BEEOMBLIM]  KaTepas. CocTanirThb
pasMesenisll rpady cocTomHuil 1 HANHCAT: YpaRHENIA Koamoropoay
aas pepostTHocTell cocTonHi.

Pefenne Bylem nHyMepoBaTe COCTONHNA CHCTEME CoOTBET=
CTHCRAHO SHCAY COXPAHNBIIMXCH TOPREAHLIX KATEPOE:

' — Tepa LEALL;

i‘:—ﬁ:n:;nﬂp r:al#np YHNUTOMCH, OCTRAbHEE KaTepa OenL;

5, — rononHod KaTep M oUHH WD DedoMMX YHHUTOMEHH, OCT4Ab-
KLle EATEpa NEAb;

& — ropopuof pua-rep W AnA WY DeloMBIX YHHNTOMEHW, OSHH BEAD-
MUl kaTep llea;

Sy = BCE Kalepad YHREUTORCHH,
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E}I:rng: coctondull mokaszam ®a pme. 7.1.4.
TOLEl pasMeTrHTs &sT0T rpad  cocTomsmmil, ONPEEes e RHTeHCI R

HOCTh MOTOKOD MODaraIcuiHE Bl
TR Y S Iy CTPEAOD, MEReDOIRLLLIIE CHCTEMY LA

A e
Sz > & g g
PHC, 7.14

Ha cocrommus & B S5 B on
CTEMyY mepen
FAKIHX ALICTPEAOR ¢ HHTERCHATOCTRIO ?.”,? £y ;p?.ﬁigfw b

Ha cocrosmimsa & 8 8 cxeronm
P MY MCPERGINT NOTOK
ﬂngﬂﬂegiﬂﬂna‘én HHTEHCUBHOCThIO Ay {f ——-*-Fl:fh TAK Ha:? g:pzm;:;n::,::;
: e MOpaMenis rofopHore KaTepa
PABHOMEPHO TG OCTARRILI TRHEM REioMLTA ?{Eﬂﬂ#ﬁ.ﬁh PR

Auasornuun aaa Ay () = A (f) u Aiq (#) == ) (1.

OfGosHagan  BepoATHOCTH  cocronmnil COOTBETCTRERNG [y my,  h
il ="

iy Poy 8 .
"“H:Pu aiutien ypannenns Koamoroposa aas sepostuoctefl coorom-

d‘”;_j”m—ltﬂ Pii
ﬂiﬂ%::-—ﬂ.{:‘}p;-{-ﬂﬂmi
L) oo () 2y 1 40)
"Lm!’_l = = A () i+ A ) p
-’iﬁ&:ﬂ__uﬂp..

Hauaabme yononns (npn £=0 ace RaTepa nenw): pie=1, gy
=py=py = py =1, s

NMpumep 7.1.0. Tpn wopafias or

A0, poeM  hporra  dopenpywor

noune, TlrOTHOCTE MUNHOre NOFA TAKODA, YTO Hpo ﬁpﬁfmgﬂﬂ mmaﬁi;“r:?-ze

anprEeima Ropabacil  uNTeHcHNHOCTL BETPES © mMisEol &, Mpn

EE:[I"E:]E [ M:—rltui‘liI Kopalab NpHIUMOeT MEpW SAUHTE W FHOHET ¢ pe-
cThie p. Hanicote anHeHnn K

e el yp KonMoroposa IAs sepostHocreil

Pemenne COCTORNNA  CHETEME

; 5 : KAPAKTEPHAVIOTCA  yuea
cnxp.mtﬂuuux Kopadacit. Bee wopaGan pauuuumﬁ?u.yt D.u.immi::u::i':
Hllt‘!‘t:lﬂllrmml'hlu H HeaaBHCHMO MOrYT BCTPETHTB MHHY. BeposnTHoets
:r-;:i;mm ®OpPAGAR DpH BETPCYE © MEWON OAMHAKOBa LA Kammore Ha

7.1, Mapkosckre caynalinee nponeccu an?

MpouyMepyés cocToRANAE CHCTEME!
Wy — nee gopalan ocTalich HenopaKeHHsiMi;
Se— ofun Kopabab noraG, Aba OCTAAMCDh UEALIBHG
S — ava Kopalan nornday, OANH OCTAACH LETEIM;

Sy — poe xopaGai noradan,

Tpad cocromuufi nokasan wa puc. 7.1.5, PaiMerHM rpady.  Aan
MErD ONPEAEAHM HATCHCHBHOCTH NoTokon COORITHI, MepenofRiiux ci=

CTEMY H3 COCTORHMA B COCTORWME.

JA ZAD
g et o L EAEC o Mg
Puc. T.1.5

Ma cocromuuna S » §; cHCTeMY NERCROOHT NOTOK TORARCAMILHX

netpen ¢ sunasy. HETENCHBNOCTH BeTped panua A, Ho HE nee OHM
NOpAMAIONEE, KAMAAN 3 AMX oRAzLIBAGTER  mopaRamwmiiel  TOARKD

¢ meposTROCTLI0 P. Tak KAK CHCTEMA S n cocTomumi s COCTOMT
A Tpex wopadaef, Ha EamIEil H1 nHX DefcTRYET NoTOK MNopaHEcnin:
WX BOTPEY © MMTEHCHBHOCTRID AP, TO lia cHeTEMY B pesom  aei
CTRYET CyMMapnaifl NOTOR popamarMiiy  peTped o WHTEHC AT L
dhp.

Apanorisdno H3 COCTORIHA &, m 8 encrema nePepOAHTCH s
ToROM NOpAKABNLINK BOTped 2Ap, a ua 8 B S, — Nr.

BepostHocTit cocromiill enmerempt oGoamatuy  COOTBETCTRCNND

Fas Pzs Piv Po-
Yparuehnn Koamoropona aan peposTHocTell  cocTosMRA  HMCKT
nun (aprydent § ANA KPATHOCTH SaITicH onycKaes):

df

__dli“ = — Dppy + 3hppa

.‘E'E_'m - Appy + AP

i}
—_— = A a
if PP

Hauwassnue yenosws (npu ‘£ =0nce mopaGan ueau): py = 13 py =
= py = py =0
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e

7.1.5. Ipepeasksie BepoOATHOCTH ,COCTONMHII

Eciin uncao cocToaunii cucrems S KOHEYHO B H3 Kamnoro

COCTOSIHAA MOMHO HepeliTh (3a TO WAM MNOE YMENO WATOB)
B R4MI0C ApPYroe COCTOAHHE, TO NPENeJLHLE BEpPOSTHOCTH

J7

R

/5_'4

'TE - ,j!'ﬁ

Pue. 7.0.8

Piec. 7.1.7

COCTOAHHA CYUMCCTBYIOT H HE 3JADHCAT OT HAYASEHOLG COCTOS-
HHA cnerempl Hanpusep, encrema, npelncrasiennasa rpadrom
COCTORHNA Ha pHC. 7.1.6, W3 moboro cocrosiun MoKeT ne-
peittn B moboe apyroe. Hanportus, aas CHCTEMM, rpad co-
CTOAHHIEL KoTOpoit nokasan ma pue. 7.1.7, nepexog B coctos-
HHe Sp BO3MOMEH M2 S;, HO HEBOIMOMCH M3 S, ITpy ¢ — oo
B A=const (MHTENCHBHOCTH NOTOKOR COBHTHI MOCTOAHHE )
B cHcreme S (puc, 7.1.6) yeramasnmpaercs HEROTOPBEIT mpe-
ASILHLIE CTALHOHAPHWA pPefHM: CHCTEM3 CAYMARHLIM obpa-
30M MEHHET CBOM COCTONHHA, HO BEPOATHOCTL KaXMKAOD H3 HHX
HE 3JABHCHT OT HPEMENH — KaXJoe W3 cocTosHmil Ocylulect-
BJIETCH € HEKOTOPOR NOCTOAHHON BeposthocTeio., Ilpn stom
OpEle/LHbIE BEPOATHOCTH COCTOANMA Py, Tak Me xak w gompe-
AeJbHLE, B CYyMMe JOAMHLl J13BaTh SOHHEHILY:

E.ﬂr= L.
=1

(7.1.6)

Tpejeavibie BEPOATHOCTH COCTONHHA JAI0T Cpefie OTHO-

CHTRIBHEIE BEMIUNHL BpeMeHn npebuBaiiud CHCTeMW B IaH-
HOM COCTOARNMH.

Py

7.1. Mapronckune caydafuste nponecc a09

Tlag BHUHCTEHHA UpefeibHLX BEpOATHOCTER cocTOA A

HVIKHO COCTEBNHTh CHCTEMY ypaguemnﬁ [(nnmcnmpuua,mmﬂﬁ:
RAIONINX BEPOATHOCTH COCTOAHHE, M PELWNTE eE, unn[é en,
BLE 9ACTH (UpOM3BOAHHE) PaBHMMI HYAD (B Opel

AT
A2 At

Sy | nar| |2 |
o
N

Pic. 7.1.8B

pesKuMe BCE BEPOATHOCTH ccmmsmuﬁ'nucmnnumea i m:p 3];923:
pOANEEe papuu Hyao). B sToM cayuae EI‘.'I:TEHJ“IHJ;,EI] :mxpa.n-
UHAALHBY YDPABHEHUH NPEBPATHTCA B CHCTEMY e o
refpaHyeckix YPaBueHNil, KOTOpaw pelaerca np

potsoM yeaosnn (popmyaa 7.1.6).
Mpusep 7.1.7, Cucrema &  nWMECT DOIMOMMLIE  COCTOANNA Sy

wa puc. T.LB
aMeqeRAMil  rpad KOTOPHIX NOKA3aH
g{i{qﬁr;ﬁlgl nﬁfj:;mmm ECpOfTHOCTH cOCTORHIH P11 P2 Pas Pay ECHH

- s S [t Ay =
MHTEHCHTHOCTIE NOTOKOD coOBITHA pasnil Aye == 25 dy = 1 A=1; An

L H-: ;. —21. LI,F.—'E_ - :
Pe ILIII enmwe Japuues ypaninesis Konxoroposa AAR BEPORTHO

cTell cOCToRHNL:

201, e (s M) P s 2ot B

__d;-; = — Agy Mg+ Az Pi3

%— = = Mgy Pa 1 Mg Pui '

,_........'E'!:d"l:"‘ [ep— {J..“ -I— |!||=:| FPe +-:"-|.l. 21 "‘[" :".H Pas
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7.1. Maprorekue cayvafinsle nponeceH I

lNoaaras aeewe wacrn PABHLIMH HYJA I GOCTADHE  39QqCHHE
ff» TMOAYNEM cHCTeMY aareSpandecknx  ypassesudl aan HpegetThs

HLX BCPOHTHOCTCR cocTostumil:

D= ~Bp:4-3py,42py;
O —p, 2 p;
0 - —d g+ 2 p4;

: 0= =1 p, -+ - Ps.

Pememie yoanmenni A BLO[F 2 52 POT S 10 s (TR LET] [papuyg
7.1.6) maer: p, = 4173 py = 8/17; py = 217 py wm 3T {bopuyan

SHO  3HAYNT, TTO B OPELeILHOM YCTAHOBHBUIEMOS DeRHME M-
crema §  Oyaer MaXoOHTLER B cOCTOSHME & n CPeIHeM weTmipe
CEMHAALATHX YaCTH DPeMeHN, B COCTOSINN J!":—Bﬂtm.m CCMHARA-
THIX, B COCTOAHHA Sy — Ape COMMAAUATHIX N B COCTONHHE &y — TpH
ECMIIONATHIX,

7.1.6. Mpouece «rubean w pasmpomeneas

Cxema eruCeis W pasmmHOMEHNA® cBfI3aHa o PEIIEHeM
sagay GHONOIHH, B KOTOPBHX paccMaTpHBAETCH NpOUecc HaMe-
HCHHA WHCASHHOCTH Dounyaaumi OpHako Mofeas nogobuoro

. ——— 1 1 =
Asz Azs  Axrx gxet  Aa-tn .
St 92 T--- RSN B R — R
Az 52 "‘A’,f—? -“'l-.-n-r;.-: """l.q F o
Puc. 7.1.0

NpoLerea MPAMEHHMA BO MHOTHX APYrHX OGJACTAX Hcedenc-
BaAHMN,

Cpag cocrosnuufl cucremu, onucmpaenoir CXemon ruGenn
PASMHOMKEHNA, npencTapien Ha pue. 7.1.9. Kamagoe ns cpes-
HHX cocToAHmf (S, .., S._1) ceasano npasoli 7 obpathol
CBHIBIO € KaACABIM M3 COCEHHX COCTORMME, a Kpafinne co-
CTOAHAN S| H Sp— TOABKO ¢ OANNM COCCTIHM COCTORHHEN,

Haa raxoi CHCTCME!, peunie ajarebpanyeckne ypaBHeHus
AAR BEPOATHOCTEN COCTOAHMH, MOMHO NOJYMITE copasenin-

pele (pH amboM uncae coctoAnnll GOpMYaR onpeneacuns npe-
jeTpiex BepoatHocredl cocronara [12]:

Ay, Haahia
pl — I :(l+:|-__=|+h_.'a.ill.jl_ ++.|-
;I.k'_t|ﬁj'ﬂ_2| k—'ln .,.j-.:. JP‘.’I'HI.H"‘:'JH);
lrl‘l+ -J"_ﬁ, k=1 ':Il'k'—"ll 13-~ "h.ll. iy l}:,u1 fi—]uns 'il‘ll
T b
HFa = R T
l.ﬂ lj-_‘t v
Lty 7 B (7.1.7)
JETe o w w, w @ % ow osle ]
RN o
S '-"J‘.*. r.:_t'--}'il
lﬂ—l, e 1”}1
= i
- A, n—1vee bat )

Kak puamo #3 pmpamesnfl (7.1.7), anauenwe pi, nOAYUeHioe
uz nepsoit GOPMYJAH, HCHOAB3YETCH BO BCEX, OCTANBHEIX.

1.8, Tpn apromoliuaf B CAOKHELX AOPOMHMX YCAODHUX

; wer anflvE 1A
noage  rpyaon. Kamcawmfl wa HEX Mo .
iﬁiﬂmnﬁngrﬂ::];iuamu np%cwn!.uhﬂ. cpepatee npesa GesoTRasnoll pa

3 Bwmegwmnit wa  crpon
ro  apromobuas I, = 10 cyTOR.
E::L“MQE:::;Hi?ﬂcpﬂz}f iKe HAYHHAET PEMDHTHPODATRCH, Cpeilce BpeME

{ =2 cytok. 3axon pacnperencuBig DPEMeHN PEMONTA  no-

pemonTa £, : s
i (NOTOE BOCCTAlOBEACHNIT MPOCTE ; ;
Hﬂa‘si{sﬁ?ﬁ?h::pﬁﬁmm ApEMA rrnﬁﬁnmammﬂnuc'reum 3 Tpex anromofin
i1 BOA3MOHIEE cocToaHul. :
M"p"a“u‘:ﬁ"s'f nl.:' CIGOAMaYHM DOIMOMHLE COCTORHNA CHCTEMNI:
— rpir aRToMoOiAd HCOPABHE; ‘
:E‘I ua:;[;m Pna'rm.mmmh PCHMONTHPYETCH, ARA "cnpﬂ“'ié:|'.
-3':— ama anTOMOOHAR  PEeMOHTHPYIOTCHE, OIIH HCIpancH.
- oI apToMoDILEN PEMONTHPYITCH, ! : .
O r[::!;;l c,?;.;mnmlh nokasan Ha poc. 7.0 puaugi:;mfu;néﬂ{h—
CrpeakaMn BOPABO MOKAMNEN HHTEHCHBHOLTH NOToKA ;

BOCCTANORAEHHT. x

Mpnmep 7.
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Monxeanporaiine

Tak Eagk noTox aTHalon npoctelmmd
\ e T OAPOMEHYTHEH npeMeHg”
MEHAY OTKazamMH B 3TOM FOTOKE PARCOPCABACIE 1O noKasaTenbHoMY

AAKOHY © napamerpom A, = /7. Caenopareasio, HUTEHCHBROCTE OT+
KA308 paBin Ay = 1/f, = 0,1 cyr—1,

HETEHCHRHOCTL NOTOKA DOCCTaHOBAEN Oyner "'n b= Ir"fn= 112 cyr—1, ,

Ecin cucrema HaXoAHTER B coerosHmnr %, To patioTalor Tpi
aBTOMOGHAS, KAWLl W3 UHX NOABCPra&TeR NOTOKY OTKA30W C M-
TERCHBIOCTRIO 4. CAGAOBATEALHO, HA NCID CHETOMY {rpu patoramunx

A 1 _As Agg
&y by TR B 94
. Ay L—d Az

A4s

Puec. 71,10

anToMoOHAR) mnoTok oTkaton nefteteyer e
pasa Goaswed: 3y — 33, = 310 eyr—],

CoOTBETCTDEHHO, M CHCTEMa HAXOANTCH B COCTOMHHMN & (mma
HCNPABHEIX ABTOMOGHAA), TO Az = 2y == 2/10 cyT—1,

H ecan g
cocTosHun Sy, TO Ay =3, = |/10 cyr—],
AMaNOTHYNO pACCYRAaN, NOAYSHM NHTEHCHBIOCTS TOTOKOR BOCCTH -

HUTCHCHBNOCTYMD B THH

HopaeHEil: hig = 34 = 32 eyr—1 2, = 2 =1 1 i i S T
n
== |[2 L‘j"l'"].
mﬂl‘;:ﬂ:a:.:rncb dopuyaanm (T.1.7), maxomuw NPEAERLNLE BEDORTHOCTH
|
gL= =
k I—j— ""u - 1:3}-4: .'-'.“J.”F."
:i'=|- '-"'ll:":l ;"-“-:'l-":"-ll
|
T R EEN 2 giee - 0079
-1 10:10-1+1 55 10.10:10.3.1.1
his 3-2

F: =KF. e Iﬂ'-] 'ﬂ'lﬁ?ﬂ =ﬂlaﬁ]

Aty 9.3:1.2 a
Fl —= l::-’l..ﬂl =i [ﬂ-lll'..hI:.I “lnﬂgﬂ'ﬂluﬁﬂj {
Aaitgatisa 23079

l—'

- [
Feabgaras 2t T 10-10-10-3-1.1 V2579 = 0,005,

Taknu afpazon,
o7.9%  Dpesmend,

MEHHO OKAHYTCN
0,54, BpeMmens.

OYAYT HCMpaBuHMH:
Asa — 3. T% n
HEHCIT PaDELIsH

BCE TPH  anToMoORAs -—
OBMN — 6.9% Bpemenn. D,ﬂjralspu-
BCE TPH aBTOMOOHAN B ToYenme

7.1. Mapxoackite caydaftime npoleces! a3

7.01.7. Wukanueckuit npounecc

Ecil cOCTORHNS CHCTEMB! CBA3AHM B Koablo (UBKA) ¢ Ol
nocroponuuMu nepexofamu (pue. 7.1.11), npouecc, npoTeKaid:
wifi 8 Takofl CHCTEME, HA3LIBAGTCH WURAUHETKILM.

. i Tr H e ﬂ
S Azg . Axpx POV Lt S 2

g ?ug

A pt

Puc, 7.1.11

BeposiTHOCTH COCTOAHWA CHCTEMB A8 UHKJHUECKOTO npo-
wecea naxoasrca no hopmynam [12):

P =

| 1 ] G
] + lil(‘m o E‘{-‘“F‘- h + ?I. ])

- (7.1.8)

Mo
Fn Ty

FUe

n,1 ’

OMBICAOM,

Mousep 7.1.9. PuSonceumfi  Tpayaep, safiiMaack IOp '

npnuar;nml’r MUlCK KOCAKa pwbs, JA0BMIO ¢ W nopedauy pe pmléu il

Topy, SATEM OuKA nowropsercA, HHTeHCUBHOLTH foToRes colulTHR Ags
) Haflty fApeledbHiLiE BeRpOATHOCTH cooToAnMA cHeTeMblL

Pemenue. Pasmeuchnut  rpad coctoAumit  mORKadaf M
pre. 7.1.12, rae &) — noHCK ROCHKA prfis, o — psnos  pebE 0
83 — nepexod K pedpHIECpATOpY H nepejaua ey phiGt,
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Hepcassya  dopuyaw  (7.1.8), noAyuYns npeneasible LepusTiOcTH

COLTOR
!
Py u= i 1 ' li
P2y (':.: +'"i:J
Ara
Iy = 1:; H "
1+:.,,[.I:T+T.'I_) ' (7.1.9)
Pa = LT T
Ay A
5y o 5o H"‘ Sg
r j‘-.ﬂ
Prc. F.0.12

Tor Me peayILTaT MoHO HOAYSHTE,
1 X «  DYHOROACTRYACL ofmuM
NRABHACM ONPEAEABHHE NPeledbHEIEX BepOATHOCTER  CcocTos i, Do

FTOr0 BHAYAANE COCTABMAACM YpabHenum [Koamoropo il
Ba 1 BEPOATHO-
etell cocToanmi: p P

)
'ﬁi‘l' = = Aisfls = Ay Pu;

ip
_ﬂ'..fi = — daafts 4+ M3 D1}

dp
_E:- = = Ay s F Apa .

Npupanues Hysw Jeswe HACTH Ypanlennd, noaydum anredpan-
QECKHE YPARneHHS AAH OpedeabHEX  DeposTiogETeli  coctosumil:

Aig Py = g1 Py
Asy o = Ry Pu;
J'.'II Pa== l:l‘ Pes

pelléfiHe ROTOpEIX mpH HOPMHPRODOMHOM VCAOBAH: Pyt Pad-pae=| acT
TOT K pPeayAbTaT, WTO H pellcHHe Fo opMynam l?.!.ﬁ}fh :

EBonn  samawmi  cpemwme fy, s, .., In npeGLipanu -

CHCTEMB! S B cOcTOAHBAX 8, Ss .., Su, TO Dpefenstiie Be-

posTHOCTE cocToaHud & LHEAHYECKON CcxeMe ORPeieanioreH
no opMynan:

£y ;
e —
h by 4 bat .00 Iy
iy
F::_ oun. o .; T
b+l ...+ ¥ty . (7.1.10)
fn

" {k - Iq El LR ”]. {T-Iq-l]}

7.2. METON, DHHAMHKH CPEOHHX

i A P .ﬂﬁll.l,lil:!. NoJdoKeHnn

Metoan onucanHA cAy4YalHHX NPONECCOR ¢ NOMOMLIO MAa-
TEeMATHUYCCKOTO ANMAPATA MAPKOBCKMX Iencit, HafoiKeHHE: B
paspeae 7.1, yROGHE TOJLKO B CaOyuasx, KOrA2 YNCAD BO3IMOHK-
HEIX COCTOSHAA cHcTeMmil 8 cpanmuTeasio mepeanko. [pn Goan-
oM HHCAE BOIMOMKHLIX COCTOAHHA CcHCTEML! (HECKOJBKO Je-
CHATKOB, COTEH) BOZHHKAIOT TPYAHOCTH, K KOTOPHIM MOMCHO
orrecrd caepyiowpe, CoBMecTioe petenie GOABUIONO WHCHA
andepenipaibiyy HaR aareGpanyeckuy ypaBneHni aatpyi-
HeHo game NpH Aaansnn IBM. Kpome Ttoro, ecam aaxe i
HallAClp BEPOATHOCTH COCTONHH CHCTEMLl, TO pPeIyAbTATH
GyAyT TpyAHOOGOapHMBLIMI.

APEUICHHE ITHX TPYAHOCLTEl BOIMOIKHO, CCAH, MHHYH
BEPOATHOCTH COCTOANME CHCTEME, HOJYUATHE pelenus s
CPEANHX XAPAKTEPHCTHK COCTOAHHSN CHCTEML!, T. € IPHMEUATL
METOH AHHAMHKH CPefHilx.
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7.2.2. OGmui NPHULHN COCTABJEHHA AHI‘.I?I!JEF'EHIIH-EJII:HI:II
YPaBHEHHH 148 CPeAHHX MHCACHHOCTE COCTOSHMI
(ypasuensi nuHaMuKy CpeaHnx)

3Aech AN pacKPhHITHA HAEH METOMA SJeMEnTHl CHCTEMBI
CUHTAIOTC OAHOPOJHLIMH, HHTEHCHBHOCTH TIOTOKOB COGHITHI —
HEIABHCHMEIME OT CPejHHX UMCACHHOCTEH CcOoCTORHMI CHCTEMEL,

CymHocTs MeTONa AmmanmuKy CPeHNX 3aKkMI04acTes B c."IE:f
aywoues. PaccmatpHBaeTes He COCTORHME CHCTEMB B LeToM,
4 OTABIBIOrO €€ 3JeMedrta. Kamawil snement Momer ﬁm'e:-'
B JioGoM H3 1 BOIMOMHEIX COCTORHHI: Bii B8 ey Bigs ;

CocTofHHEe CHCTEME! B LeoM B Kamumii moMent f xapax-
TEPHIYCTCH YHCAEHHOCTHIO COCTOMHHMA, T. e YHcIoM EAHHHLL,
HAXOAAMUIXCA B COCTOAHNN &4, KOTOPOE OGyHer cayuaiimmim,
Xapaxrepueruxamn cayuaiinoll pemminuet X (f) — ancaennocTi

CJHHHL (3/IEMEHTOB), HAXONALLNXCS B MOMEHT | B COCTOSHHUH
eh, ABJAIOTCA MaTeMaTHUECKOe oXIIANNE |

my (t) = M [Xg (2)] (72.1)

H AHCOepcHd

Dy (1) = DXy (8)). (7.22)

Ilnst HAXOMAEHRA STHX XapaKTEPHCTHK HEOBGXOMIMO 3HATH
HHTEHCHBHOCTH BCEX MOTOKOB cobuiTitll, nepesojfuwnx sieMedT
\HE CHCTEMY, KAK B pasfiene 7.1) H3 cocTosHuA B cocTosHHe,

Takum obpaszom, aanava CROANTCA K ompeiereHio BEPOAT-
HOCTER COCTOSHAA OJHOTO OTAEALHOPO 3JeMeHTA. A 5To MOMKET
OuiTh TMOAYYEHO pelieniem AuhPepeiunanbisx  ypasHenui
Koamoroposa, npasuaa cocrasieuns KOTOPHX H3NOMEH:E B
pasnene 7.1,

Maremartnueckoe oxuganne o BUCMIEPCHA MHCACHHOCTH k-ro
cocToAHHSE OyAYT paBibi;

my (£) = Npg (t); (7.2.3)
Dip (8) = Npi (8) (1 — pe () = my, () %
¢
% ( 1 H%u) ; (7.2.4)

rie py (£)— BePOSiTHOCTL TOTO, 4TO OTACALHEH SACMEHT B Mo-
MeHT { (yIer HaXOAHTBCH B COCTOHURH ex.

7.2, Merox ANHAMHKN CPEeANNX =1k

duan aucnepcuio Dy (1), MoKHO HafATH cpejHee KBajapaTH-
YeCHOe OTKAOHEHHE YHCASHHOCTH COCTORAHHA ex:

op (1) = V/ Npp (8) (1 — pie (£) =
- mG{:} (1_,’“#_f)

B ofimeM cayuae Ahf Ji00oro MoMeHTa BpeMeHn { ophen-
THPOBOMHOE SHAMCHHE [HANA30HA MPAKTHYECKH BOSMOMHBIX
SHaveHHi vHCHeHHOCTH OYAeT PasHO

mp (£) = £ 3ap (2).

Ecan uncio saementos N B cHCTEME BEAHKO, TO 4HCAEH-
HOCTE #-I'0 COCTOSNHS MOXHO CMNTATH pacnpefe’ensofl no
popmanbHoMy sakony. Torza BeposSTHOCTS TOO, 4TO YHC/EH-
HocTs k-ro cocTosnus Gyfer 3aKJNeHa B Npefenax oT o A0
B, Haxoantcn no dopmye

PlalXp<B)= ;;: [q} (E':ﬂf&)—

___m(a—nu-)]*.
Cr

Fne mMmp, Gp— MaTEMaTHUYECHOE QXMHAAHNE H CpenHee KBaapa-
THUECKOE OTKJOHeHHne upclientocTds K-ro co-

CTOSIHHA, -
D (X)) — dyurous Jlanaaca. .

(725)

(7.26)

(72.7)

[Mycts cucrema S coctont B3 N OAHOPOAHKX SJEMENTOR
THMA ¢ H B HeH NPOTeHKAaeT MapKoBCKHE chayvailublii npouecc,

Hasa coctapiepns aufdepeHunaIbiuX ypanHEHHN CpPenHuN
yiC/JACHHOCTEl  COCTOSNHAG  (ypasHeHmit JHHAMHKH CPERHIX)
Takoil cucTembl HeoOXOAHMO BHAYAAO COCTABHTL PAIMEYCHHBIR
rpad COCTOAHHH KaMI0oTD 3/EMeRTd ¢ YKA3AHAeM HRTEHCHB
HOCTH hij BCEX NOTOKOB cOOMTH, NepepOfsliHX 3NEMEHT & H3
COCTOAHNA B cocrosuie (pue. 7.2.1). 3arem pyKOBOACTBO-
BATECHA CAeAVIOIHM NpabBHACOM: NPOHZBOOHAH EpEﬂHEﬁ HHCIEH:

* dopmyasl  (7.2.4) — (7.2.7) npHMOHHEMB TONLKO AAH  yoaorsil,
KOFLa SASMOUT CHCTeMBl OANOPOAHBIE, HWHTEHCHBHOCTH |IOTOKOB OO0-
GuiTii He3aBHCHME OT CPEAHHX WHCHCHHOCTEH coCTORUMI CHCTCMBY
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ES?;‘J.;DE:DL‘:TMHMH' PaBHa CcyMMe CcTOABKHX WIEHOB, CKOJLKO
¢ 135.1 1[-. COA33aHO € J4HHLIM COCTOMHNEM; CCJH CTpeJKa Ha-
PABJCHA H3 COCTOAHHSA, WICH HMEeT 3JHAK «MHHYC®, €CaH B

I A
'E.? d-u—---'.‘-"_..—. E'

Agz| | Mas Ayt
Ex [~ E
. Agy i
Puc, 7.2.1.

;Eu:-mmme——suuu ENAINCS; KAMCAWA WieH paBen npounsseie-
3 0 HHTEHCHRHOCTH NOTOKA coObTiil, NepeBomsulero smement
0 JAHHOH CTPeJKE, HA CPCIHIDW HHCACHHOCTL TOrD COCTOR-
UHA, H3 KOTOPOrO HCXOANT CTpeaka (hujms (f)).
Hopmupylongm yeaosuem Gyger
i i
2 -
2, my () = N. (7.2.8)

Mol

Npusep, 7.2.1. Cuctema &
P cocT
Ton. Ipath cocrommull kawn OHT M3 N oIHOPOLHKZ 3SneMcH-

Oro SAEMCHTA npejcTab .
E Elﬂ:HﬂhHHﬂ soMeHtr £=10 pep SJ'I'I"."HEII’I.ELI nal::énnn“mi:lﬁ DI Tl
un =, Hanbcats cucremy audibepeninaibnnx B COCTOR-

CPETHNE YncaeHnocTefi cocToaHni, Ypopuenuid mwin
Pemenyge Pykonoferayacs chopMyanponasnsm

BHIOM i HMER pazMedeHinf BRINe TID&-
MOy I TPad COCTORMEA  axesenton oo

LTEMDI,
dm,
df = = Ayaflly - Aiamy; ]
iy
_ﬁﬁ_ = = Agpfiiy + :Ilqzml + i:um:;
am £ .
Iﬂl_: — [ hag —|_— Pail Wiy - hynitty; (?-2.9}
dry
g = T Aty o gyt ]

Tae g, My, Wy, My — cpeguye i
{ CIREHH
mBe yeaomwo (7.2.3). 1 OCTH cocToRmil, YAOBAETROPHID-

AH KPATKOCTH 3a0MCH apryMeHt f onyuiesd,

7.9 Mertod AVHAMHEN CPCIHHX 319

VauruEan dopMEpyiomes yeaonme (7.2.8): o Mg b s o 1y -

e N, wodes oano w3 vpanuenuil (7.2.9) ovfipocuth. Ecai sto Gy ner,
wanpuMep, Bropoe (Hanbonds CHAOAEOE), NOAYSTIAM;

i:ﬂrfil: — Mg+ A 1
d:;’ = = (R Yae) s A R [N = (g £ ml G (7.2.10)
d:;;* el 1L L S T LT

Tax Kok npu £ =0 Bce SACMEITH WAXOLATCA B COCTORHUH Sis
o BatagbHEME yesosusame (Npx £ =) OyayT:

fity = N; 0ty = ity =ty = 0.

Hurerpuposanne cucremsl  Anddepennnaibbix ypanHeHni
(7.2.10) nponzsoantca na IDM Rl BPYUHYID METOLOM UHC-
Aewnoro wiTerpnpoganna. B peayiwrate OYAYT NOAYYEHH 3Ha-
el CPEMHNK anCJeHnocTell coCTonHMi: my(t), ma(t), malf),
my(f). 3mavenna Adcnepcuii M cpeaHHX KBAJpaTHYECKHX OT-
KJIOHENHA URCACHHOCTEH COCTOSHHE BHIYHCAAIOTCH MO QOpMY-
dam {7.2.4) n (7.2.5).

7.2.3, TpAHEAN KBA3HPETYAAPHOCTH

B ofmew cayyae MHTEHCHBHOCTH NOTOKOB COOHITHI, nepe-
BOLSULHY SJCMEHT M3 COCTORHHA B COCTORHIE, SdBHCAT OT
TOr0, CKOABKO SJEMEHTOD B AAHHOM COCTOAHHH NMEETCA B CH-
eteme. UneJennocTi e COCTOSHHA CHCTeMBE SBASIOTCH CTY-
WafiHbME, NOSTOMY H NHTCHCHBHOCTH NOTOKOB cOOMTHE OyILyT
cayuainbmg, 3710 0GCTOATEALCTBO 3ATPYAMAET COCTABJACHNE
ypABHEHRA JUHAMEKE CPEAHHX M0 N3N0XKEHHOMY paHee NpHH-
mEny, TAK KaK HEeHIBECTHRl YWHCAEHHOCTH cocronnifl, onpene-
AFIOUIHX AHTEHCHDHOCTH NOTOKOB COGEITHIL

[Tpecaodense TAKOro pofa SaTpPyIHEmid [OCTHTAETCH [10-
nyileHHeM, KOTOPOE HOOHT Ha3BanHe APUHNUNG Keasupecyrip-
noery, TlpuunmasTcs, 4TO HHTEHCHBHOCTH IHOTOROB cODEITHI,
NepepoAfUIH 3ITEMEHT W3 COCTONHMA B COCTORHME, 3aBACHT
He OT CaMHX YHCJeHHOoCTed COCTOAHHHA, a OT HX CPeJHHX 3Ha-
weHHi (MaTeMaTHYECKMX OMIIamili),

[TorpelsocTi peayibTaTos, KOTOpEe BOSHHKHYT BCAEACTBHE
TAaKOro JONyLieHHs [AJa ONHCAHHA npouecca, Oyayr Tes
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T, MonenupoBanue

a2l .

7.9 Meroa ONHAMHEH CPeLHix

MeHbIIe, YeM GoJce MHOrOUHCIAeHHa Tpynna saeMeHToB H HeM

GaHme K JHHCOHBIM PYHEIHH, BLPAMAIONHEe NHTEHCHBHOITH

MOTOKOB COOMTHA B IABHCHMOCTH OT HYHCACHHOCTH COCTOSHMEH,

Tpununn  coctasaenns  andie-

e T . peliHAALHEY YpaBHeuni LHHAMHER

£z CPe/LHHX OCTARTCH TAKHM e, KAK

i | onucane swme (Qopmyam  7.2.9),

TOALKO WHTEHCHBHOCTH NMOTOKOB C£O-

Prc. 7.9.2 GuiTHil, nNepeBONAULHK CHCTEMY H3

COCTORNMMSL B COCTONHHE, OyayT

BYHKILNAMYE MATEMATINECKOTO O#H-

OAHHA YHCASHHOCTEN 3NCMEHTOB A8 COOTBETCTBYIOULIX CO-
CTOAHMI. ,

Mpumep. 7.2.2. Llex cocvout ¢3 OoABIMIOrD 90Caa
crankon. Ha wadiauill #3 pux AeACTBYET NOTOK HEHCNpARHOCTEN © WH-
TOHCHBMOCTEE) A He saascauiell o 4ucta CTaHKON, BAXOARULHXCH B
penpasdoM  coctoriui.  PemontoMm  samumacten  GpHrama palbosnx.
PeMoHT OPFAHNIOBAH Tak, Wro 23 eAnHnny BpeMens HCnpasdsacTon
B CPELHEM HHCAO CTalkoB, ONPEACAACHMOE JABNCHMOCTLHY [ == 9 (Vals
rpe Vg —uncao meHcnpasnx  crangon. Hamucashs anddepeniiianob-
HWCe VDADHEHHA ANHaMIEN CPELNHEX JLiA  CpeiHx yHcAeHHOCTER Co-
CTOARK,

Pemernue Komawml Cramok soMer OuTh B JABYX COCTORHHAX:
E5 HCAPABCH; By — HEHCOPADEeH, PCMOHTHPYETCH, ]

Fpagp cocrosuufl nokazan wa pue, 7.2.2. Ha nem notox HRTEH-
CHBRHMOCTH HencnpastocTell A, Cpeannn  HMATRHCHOHOCTL MOTOKA pe-
MOHTOB, NMPHXOASLMXCH Ha ORNH cTawok, O¥aeT

. 7 N
=% {-"‘"n]‘ = L E..:r:. 1

[ —
Ep |

(7.2.11)

Uncno craHKkos Wy, HAXOOAULNXCA B PEMOHTE, SBARCTCH cayuait-
fis. COTAAgMO NDHHUHOY KBASHPECYAAPHOCTH 3aMeHAeM ero  Ma-
reMATHICCKIM  OWNLaHies iy ¥ Ha OcHOBe rpada gocToauuil - 3a-
TMHILEM ﬂ.l{ﬂji,l}E]ﬂ-El-lﬂllEﬂl:’Hh‘lE }'PE.HHE‘:H:"I'I OnitaM KN CPEAHNE JEAR Cpeils
HHX 'IIIEFI.EHHIJ!!TEH friyp B M, I:ﬂﬂﬂ.ﬂ-i'lllﬁ Ep M OByt

i
%‘ o — Ay gy (Ma) Mg i

2
I'II'HQ {Fvgql }

- ! ROt T {m‘,] My 4 Amy. ]

YuuTHBas, 4To D, (Mg) =@ (M.)/ny, YpRBHENUA IaMNLYTCA B BHe:

dnt, j
" . A, +."," {ms);

(7.2.13)
i
—::-éi = = () = Ay,

CAHOTHMHLIX ¢

i

s TEHCHBHOCTRIO § 3NEMENTOB 34 eal-

HopMupyomes yeaosne: #iy = iy = N.

Hayansuee yeaopns (npn f=10): m « N7 mi, = [

f

794, Yuer nonoJHedus MHCAEHHOCTH COCTORHMIN

Ha npakTike BCTpedamTCA 3adatu ¢ MOLEAHpOBAHHEM Ti-
KHX TpOLEccoB, NpH KOTOpWX YHCAGHHOCTH SJAEMEHTOB, HAXO0-

AAMIKCH B KAKHX-TO COCTOMHMAX,
MONONHAKTCA HIBHE. Idn
[Mycth cucteMa S COCTOMT W3 N
£

CAMOPNAHBLIX SAEMEHTOB H HMEET
paiMeueHHEH rpad COCTOSHIN, nORA-
qaunwft wa puc. 7.2.3, KoHTHHrent
sAeMelTOoB, HAXOMSWMICA B COCTOR-
WM gy, NONOAHAETCH HW3BHE C HH-

HHLY BpeMedn. BeanunHa & MO#ET
GhiTh MOCTOAHHON HAW nepeMeHHOM,
kax 3saBHcHwedl, Tak W HE 3JaBHCA-
niefl OT CpeiHux uMcIenHocTedl CO-
CTORHHA.

Jnddepenuranbinie YpaBieHus
HHHAMHKN CPEANHX C© YYETOM [ONOAHEHHA HHCAEHHOCTH CO=
cToARMI COCTARIAIOTCA 0O HINOMEHHOMY pPanec NPHEILHNY,
Ho K mpapofl dacT COOTBETCTBYIOWLErO andpeperuraiLHOTO
ypapHenns Npubasaserca caaraemoe, pabioe HHTEHCHBHOCTH
NONOAHENHA — CPEAREMY YHCJY SeMEHTOB, BBOAHMEX B Adl:

HOe COCTORHHE 3a eHHHLY BpeMeHH.

Pue. 7.2.3

Mpumep 7.2.3, Hanucath YpamRHEHRHE JAuNasMiH cpeannx € yue-
ToM [MOMOJHCHHMN AAR  CHCTEME, ppeAcTARTenHol pAIMETEHHLIM  [PEc

dom coctosEAl na pae. 7.2.3.
Pemenne PykopoacTEyach OOWWM NpanHAOM  COCTaSEHHN

audpdiepenna s bitbix ypaBHenuil gHHaMWEHL CPEAHUX H HACTHEIM r.tFli!"_
BILAOM YHETa MONOJHEHHA WHCASHHOTTH cocTOANNM, OOAYWRHM:

dint,
it

ws = Aggltly 4 Mgty + hypta = Aaghily)

= = (hyg o Aig) o0+ 8

dim,

dmy = |::".I‘l + k]‘] s -l— -:II-|_;|'H| + ?‘:ﬂmi}

drms

l:-rﬂl + P‘Hml'

11705
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Ofutee ancan sNeMenTon B cHeTeMe OVAET HIMEHATLCH ©O BpeMe-
Hes u yoaopme (F.2.0B) zannureTos i mHpe:

M
=) mp () =N ()
R=1
{
: mn=w.+§amw.

rie N, — pavanuHoe 3HAHEHHE WHCACHIOCTH IJACMEHTOR,

73, YPABHEHHA NHHAMHKH BOH
7.3.1, Moness BrICOKOOpPranuscRanHoOro Goa

YedloBuo Tak pazuBacTea Moaeab G0A, B KOTOPOM cTpeasia
BEACTCH TOJLKO N0 HENOPamedMHBM UEMAM, Nepenoe ornsg ¢
NOPAMENHon  eluHILE  Ba  OoecnocolHYI0  OCYMIeCTBAReTCA
HeMEANeHHo, KpoMe TOro, OLuHM Bhl-
CTPeoM He MoMer OblTe NOpameno
boaee oAWON  eAMHAULL W OroHL pac-
npeiesaen '
HEM eanHiLav. Kaxian Goesan edi-
HHUA ModKer OhITh § OAHOM B3 J1uYX
COCTORHMIL He nopaxexa (pefer orous)
1 nopadeHa  (npexkpaTtéaa orodk).
3iech TPHBOIATCA TOJALKO 06UHe npa-
‘BHAR  cocTapdennn  ypapuennil auna-
Mkl 0Oof, OCHOBAHlMEE Ha “TeOpHH
MAPKOBCKHX CAVURNHBIX Wenell, 1 A410TCH HEXOTOpLE YacTHLIe

EIEHILA,

Cocransenue ypaguennii aunamukn 6of NpoM3BOARTCS 00
TOMY e [paBp:ay, KOTOpoe gano B paigese 7.2 Aaf cocras-
JEHHA ypaBHCHHIT AMHAMHKH Cpeadpx., .

Cocramaeine ypaBHeHufl AnHaMmukd Oof paccMoTpiM 1A
caenywnx yeaoenit. lse rpynouposks A w1 B nepronauaib-
HOl yHehenHocTeio Ny 0 N, OLHOPOAHEX BHYTPH Kamoodn
rpynnuposkn Ooessix eamnnn (e o0A3aTeNbHO  OOHOPOJHLIX
Memay rpynoamn A u B), seayr Goit. Cxopocrpensnocti Goe-
BLIX efHHHL cTOpoHLI* A—J,, croponsl b—X;, BepoaTHOCTH
nopadains Ha BLICTPEN cooTBeTcTEeHHO p; W pg. Ob6crpeny

Ey Ez

—

Az A

Ez Es

Pre, 7.3.1

PABHOMEDNHO N0 ACNOPAMEN- =

7.0 Vpannenng AnUaMAxH Gon 'ﬂﬂﬂ

1=t —

[oABEPraeTcs ¢ PaBHON BCPOATIOCTLIO moGan 13 Henopaels
HEIX GOEBEX CANHIIL NPOTHRONOSOMHOL CTOPONL I, NOCAE B
NOpaKeNis OroHL HePEHOCHTes Na Cule e NOpamCHityi, e
HUM BHICTPEAOM HENb3H NOPa3NTL Goaee OAHON Gounoll e
mmﬂﬁuéﬂawnm BOZMOKHLE COCTORNHA GOCBOH eJHHHILLL KA
Ao 13 CTOpOH:
¢ — Goesas eNIHHUA CTOpPONE A He [Opakexa;
e — Goepad equuuua cropontt B ne nopamena;
e5 — DOCBAA EIMHHUA cToponsl A NopameHa;
s — Ooesas empuima croponsl b nopaiena.

Pasmevennsit rpad cocrosnu, pazgescHHEl na jaBa N0
rpada, nokasan pa pue, 7.3.1 '

Jaa Rauaapiore cocTosHH:

rae ?.;-nmrrenc:mnuwh NoToka MOPAMAIDIHY  BHCTPEADH,
NpUXOAALMIXCR HA Oy G0eBYI) CAMHHIY CTOPOIL
A, NepeBOAANLIX ©¢ N3 COCTOMNHA & 8 85
}.: — UHTEHCHBHOCTh MNOTOKA [OPaIKAIOILNX  BRCTPEAGH,
NPHXOARUHXCA Na oy GOeByd eauniily CTOpOHN
B, NEpenoiAlux ee 13 COCTORHNA & B e
Omnako 8 xoge Ood WMHCACHHOCTH CTOPOH MEHAIOTCH £4
ppeMenes, MOITOMY, MOJbIYACH TPHHIHNONM KBasuperyaapuo:
CTH, MOMKEM IPHAATH

= hypymy (2 « _ hgPuitta (F) 741
Sl () & ey 7 [
C yuerom (7.3.1) wa ocnosamim rpaga (puc. 7.3.1) noiys
ygm: : h
M = — Aoy 1ty (B);
d : (7.3.2)
‘%}. = — hypuy (£).

|
Vpasuenus aaz my(f) n oma(l) ver ueobxoanMocTii SHIHE
CLIBATL, TAK KAK AJA J0G0T0 I i

'
g (£) + mg (8) = Ny omg () + mo () = N, |

r

1
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KpoMe Toro, obwuHo Tpefyercs 3HATL COCTOMHHH uHCA8H-
HocTell He YHHYITOMeHHMX, a 60ecnocoDHLIX AIIEHHLL.
Ypapuenun (7.3.2) momno pewats npn moGeX  HAYAAL-
HBIX YCA0BHAX, B HalmeM KONKPeTHOM NPUMEPE B Haya bl
momenT (npu £=0): my=N;; ma=N,,
pasienns (7.3.2) npurogHsl Aas  ONHCAHHS AHHAMHKH
G0 TOABKO Ha HaYaJLHEIX €ro cTajiHfAX, KOrga MHCIEHHOCTH
FPYNNHPOBOK  €le MO¥HO CHHUTATL MHOTOUHCIEHHBIMH,

7.3.2, Mopeas Goa Ges nepenoca Ores

B ormiyne or paccMoTpeHHOR Bue Mofens Gos 3gech
NPHHEMAETCA, UTO HHPOPMANHA © COCTOSHHH NPOTHBHHKA He

nocTynaer # nepepcc orug He nponssoadrea. [Tostomy Bmecrto
(7.3.1) caeayer NpHHATL:

S hipymy (f)

(e N, g
#
e haPamy (L) (7:3)
-2 fr— T .

Torna ypapnenns (7.3.2) npasyr Bum:
|

= iif_fg 9 e il l (7.3.4)
me‘F =_1‘F‘:!r:~n (€) my (2). l

7.3.9. Monens Oon ¢ yueTom BpPeMeHH NOJETA cHApALA
H 3anasauiRanufa B NEPEHOCEe OrHs

Moaean (7.3.2) m (7.3.4) npeacrapaAwoT ABA KpafAHRX

cayviag B opraanzausn Gof. B peaspHEX YCJAOBRAAX TNepeHoc
OFHA C HENOPAMEHHLIX CAHHHL HE NOPAMEHHBIE NPOHIBOANTCA
¢ HCKOTODHIM BanasziwBalHes BCACACTBHE 3ajepiKkH ¢ noay-
HEHHEM HHEIlﬂPHHlLHﬂ O cocToAHNH O0CTpeHBAeMLIX Uedeli H

HCBOIMOMHOCTH HIMCHCHHA UeacpaclpelAc/ieHHs MNocae Bh-
eTpena.

7.3, ¥papreuns mEmavuxn Gos ¥ a2h

[namika Gosi ¢ YMETOM DPEMCIN [ojera cHapaia W 3a-
naaALBAHNA B NEPEHDCE OTHA onHcHBaeTcs ypasnennsamu [23):

dmy (1) M),

e o i e
e L P = i
() (7.3.5)
drzg (8) .y S I e __ﬂ,_._r_— :
;;-t = Fiﬂi {! I} iy { l} s [I F Taﬂ“} J
rne T H By E"r.lEHﬂ noneTos E':":H.pﬂ'

aor cropod A u B;

o HHA AR
H T, = BpeMs 3ama3iklpa J

cropoi A W B B nepena-
uesARAHNR  oris  Ooenbix
eInnuL, € TMOpameninLs
5JEMEHTOR Ha HEMOPAMEH-
<o) cTH DHoeBBIX
— T4q)— CKOPOCTpENLHO .
el E;H]:mu FCTG!}{:H Aunbop
AOMEHT NpPOHABOICTEA Bhis
ETPEHDBI; OHLIX  e0H
—%a)— uiicia Goecnoco .
LG s e e Il?:ln?:!'ﬂpﬂﬁ Au B a mo
MeHT NPOHIBOACTEA  Bhls

cTpenon;
B il Yo GoecnocoDHBIX  BLH*

o i (! T jan)— SHCIA

HHL B MOMEHT noayyeHps
pudopManiH 0 PeayakTas
Tax obcTpena;

iy (£) 1 mg (£)— wicaa GoecnocofuMx Hena:
pamennmx (o LLAEALET R A
pok A u B K MOMENTY
BpeMens 1.

TF

aan

Iy EI Il T.:ru::

[Tpn sToM 1
m ['E -_"'HI] = 1"!!1.'[ IT]'.iF[ 0 < t - a4l tl;
my(f— %) =Ny npit 0 <1 <7g '
ml(f e T;a,,] =N; npu 0 <t < T 0

mg(t — T;an} =N, mpn 0 <t < Toar

L1



326 7. Moaeawposanne

74. MODEJTHPOBAHHE CHCTEM MACCOBOIO
OBCAYACHBAHHUS

CuereMul maccoBoro ofcayspsanus Moryt GuTh ABYX TH-
NOoB — ¢ OTHA3aMH H ¢ oXpgannes (c ovepeikin).

B cucremax ¢ orkasaMmi 3af0Ka, NOCTYNHRIIAR B MOMEHT,
KOrla Bece KaHAAL 3aHATH, NOKWAAeT CHCTEMY W B Idaasmeli-
lieM nponecce He yuacroyer., B cucremax c omuAAHHeM 3a-
ABKA, NOCTYNHBIIAA # MOMEHT, KOrga Bce KaHaJ bl SaHATH,
CTAHOBNTCA B OUEPClb M HPHHHMAETCA K 0OCAYKHBAHUIO, KAK
TOABKO OCBODOAHTCH OJMH H3 Kawaion,

OcnosHuiMy napamerpamiy CHCTEMB  MACCOBOTD  obCay#H-
BAHHA ABAAIOTCH: /1 — UHMCI0 KAHAJ0B; A — NHTEHCHBHOCTH T10-
TOKA 3aAB0OK (CpeiaHes UNCAO 3JAUROK, NOCTVNAOINX B €N
HHILY BpEMEHn); p — MPOHABOAHTENBHOCTL KaMKAOro KanaJaa
(cpennes wHeAD 3a5BOK, OOCTYAHBACMBIX KanaaoM B CAMHMILY
BpeMeni), a TAKKe OrpaHNNeHna (AANHA oYepeill, BPEMA mpe-
OHBAHHA 3AABKN B ouepean W ap.).

CBelcHEA RAHHOIO Pasiena OTHOCATCH TOJALKO K CleTeMan
MACCOROTO OGCAVIKHBAHNA, B KOTOPHX Bee NOTOKH coGRTHIL,
nepepOAflllHe CHCTEMY H3 COCTOANNS B COCTDAHHE, ABJAAIOTCA
NYAcCOHOBCKHMB  (NoTOKaMp (e nocaeacrenit). Has martema-
THHECKOrO OMHCAHNS TAKHX [IPOLUCCCOR NPHMCHAETCH annapar
MAPKOBCKNX cayuafinsy npoueccos (pasznen 7.1). B eayyanx
KOrga paccMarpiBacres He MAPKOBCKAA CHCTEMA MACCOROro
OOCAVIKIBARNS,  pexoMenfyercs  amteparypa  [12],  [18],
[3a], [41]. . '

Cocrasnenne andpepennnaicitix vpasrenii Koaxoroposa
LA MAPROBCKUX - CHOTEM MBCCOBOTO OGCAYKHBAHHS, NPOHIBO-
IUTCA TO NPaBHIaM, HIJOHCHHLEIM B paspene 7.1

Npumep. 7.4.1. PacémaTpriaerca TpexkallanbHas cHeTeMs  Maceo-
BOro obcaymupannid ¢ oTkAIAMH, HUTeNCHBIOCTR NOTOKA 328Rn0K A,
HETEHCHBHAOCTL HOTOKa obeayminoguus p. CocrannTs Xrdubeperiiants
Hule ypaolennd coctonuull cHoTembl .

PeoteHne BoimMomHbLe COCTOAHRS CHETEMEL

So— Boe Kawaan enoboiHL;

8y — 2anAT OaNK KaHad, asa CRODOMHLIX:
&y — 3JaNATH IRA Eadafa, OLnN chofoicH:
83— sauaTl noe TPA EaHaha.

Cpadr coctoamuil poraxon ma pic. 7.4.1. Paswetum rpad. Ecan
CHCTCME HANOOHTCH B COCTOMIAHN O&p. " TO NOCTYMHBIMAR JAXEKA Nope-
BOAKNT e B &, ¢ mpuTeHeunmocTby' AL Ecaw cpcTeMa HaXoantced o
cocToRHIN W8, TO NOCTYMHDIUGR JamLKa nepeopoaHT ec n N ¢ wp-
TencusnocTiid A n o r. 1. Tlepexof cucremtl B ofpaTHOM Hanpasacs
HEn Gyaer npH cagayioulnx yeropmax. Ha & (aauar onum xauan)
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L fmer B Sy TOrAa, KorAda 3aRonguTeR - obeayminanie
ﬁ:ﬁﬁﬂl.l aﬁﬁ[:fma:nuen 31’:]'[' ganan HuTeHeHRHOSTH ITOFD MOTONA COs
Gemui . Ecan oficayiiBaHyes 300970 Lba Kaiada. T0 mmtn co-
OniTiil, nepepoanutpl eseremy na S 0 &, Oymer :aﬂ,mn:lh "u“"mmﬁ
Hee, T. & panumM 2. Anaxorwuno notok coGwTill, nepenoiwili
CHCTCMY H3 Sy 8 83, Ovaer pasen dp.

A A — A
gl R R - PRSI e 4 FSEEE =
1 21 J AL
Puc. 7.4.1
Paamerun rpad coctomundt (puc 7411 n noasavace ofutum npa-

puaox (pasaen 7.1}, cocrannM YpaBHENHA KoAuoropopa AA8 BERORATS
wocyell cocroannil encTeMul

dmp Vo 1 )
d; = — gy 4 PPy
%‘“ — (At php A A 2ap
s {7:4.1)

_‘i{"_= == (b 2p) gy 4400 A SpPai

E&'I:L = — 3ups + Aps.
« Hawanuese yeaonun (npu f=0): pg = 1: p, = py=py=li

Pemenne  ypapiennit Tima (7.4.1) oOuaio BEOOAHNL
na DBM. Tlpn srom GyayT nOayuensl BEPOATHOCTH COCTOMMN
gar (ynsuun speseni. B Gomemincise caydaca ﬁuu;ﬁ

CTATOMHBIM AHAHNE NPEACILHLEY BEpoATHOCTEN COCTORMN
PAKTEPHIYIOUIK VCTAHORMBINACA  pemuy paboThl .ﬂ
MACCOBOTC oGeayRuBarus (npu ¢ — o). oA 51070 CORMMEHE
npapnay, HanoMennony B paigene 7.1, caeayer ‘"“H‘.;' i
ypapHeHHil (nponasoaHee) TOA0MHTL PABHBIME I o
MHTE MOJYYEHHYIO TaRHM ofpazoM cHcTeMy JAHHEHIIES
alvecKHX ypasHenwil. i
& B Taba. ??F:I,l nplBejels paiMelenible rpadu CORIE
HEKOTOPLIX THIOB CHCTEM MAacCoHOTO o6cay Rl
neabHBe BEPOATHOCTH COCTORHM ITHX CHCTEM |
Jenne Andbepenunaibipy Ypapnedui cocTOaHI BHE
HaAHYEYE pasheuenHoro rpaja cM. B pasiedne o -
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r
JAaa oueHkn sppexTHRROCTH CHCTEM MACCOROro 0GC/AY #H-
BanuA  (NpH [ —+o0)  MOMHO _ BOCHOJLIOBATHCA  AaHHBIMH
Tab 7.4.2, p KOTOPOMl Aas pasanduux nokaszatened "sddek-

THBHOCTH AddHB pPacUCTHBIE 'L_E}I('.IPMY.’IH. nPE.-'.lE.ﬂLHHE BEPOAT=
HOCTH COCTOSHHD CHCTEM MAacCOROro ﬂ-ﬁt.‘l}'H{HBEHHH. HCOO -

3YeEMHME B pacyeTHWX Qopuynax Tabn 7.4.2, naxomarca mu3
cootHomenui (7.4.2)—(7.4.7) Tata, 7.4.1.

Hnaa wpatkocTH zanucH B taba. 7.4.1 u 7.4.2 ofoznaveHt:
p=Xifu; x=p/n.

MpuMep 7.4.2. Buugcantonsnan CTARIIHE HMECT TPH 2BM
(= 3). Cpeansin MHTEHCHRUOCTH MOTOKA HA BHAOGANEHNE DACYCTOR —
YETHIPE JAABKH B Hac (* =4). Cpeanee Bpems pemichns oAHof 3a-

aoane fnﬁw—ﬂ.ﬁ Y., CTaHUHA NPHHHMAET H CTABHT B OUEepedb Ha pe-

wedme He Oogee M =3 zasnox., 3ansku, npibkBimKe, Koria B oye-
peak nocrapdeHo 3 3annkH, HE TIpHIEEMAKTCR (BoayuamT orKaz),
Hafiri ocHOnNHBIE XApaXTEPHCTHEN CHCTEML]  MACCOROID  OGCAYHIIRA-
HHS! DEPOATHOCThH OTEA3d, OTHOCHTOALHYID A a0COAMTHYID NPONYCKNYID
crocoliocTh, CPEANGE YHEAD FaHaTKy 2BM, epeanee 4YueaAo 3annok
B OYEPELH, CPeIHe: BPeMHE OMULAHHE H  npebwnanida saankn #a
CTaEMNLINE.

Pemeunwxme FMees MUOMOHANAABHYKY CHCTEMY Macconoro of-

CAYMURANNS € OXMHAANNGM NpH OrpalMYeHHOM M 4HCAC MedT n gug-
e,

H1]l.‘.!1.F|E::IHTE.—'I BID AkIEHCA A
p= 1y = 10,6 =297 psdfp = 412 = 2 x = g/m = 23,

Henoasaya  dopmyaw  (7.4.6), naxofins; BEpoRTURCTE ToTO, 970
poe HBM cpoloLis:

Py = . 1 :i_(_F'.)m-H
L ir'i'a_-ﬂ"“;.l -E;R np
T
- = 1 : %_(.._f_jl _%uu.lm,
e e L T S e |
a

A TAKAE BEPOATHOCTH TOro, 470 Bee Tpu 3BM aaunars w tpe aanaxy
CTONT B ONMepeLn:
- o 81 29

Lartn = n'fy Fo=Pe ™53 6o B 0,048,

[Mocrenyouide pacuerst BEOOJAHAEM © NOMOWbK OpMyn @
vabn, 7.4.2, e

74, CueteMnl Maccoporo ofenymuBanus

Tabarnna 7.4.1

[Ipesentiue BCPOSTHOCTH COCTORNMMA

TipeneabHble BEPOATHOCTH COCTOAHMA CHCTEM MaccoBOro 0GeayHUBAHHA

CocToaHIE CHCTEMM

OanoxkasaiLHAR ¢ OTHKAZAMH

(7.4.2)

Ba=

&, — xanan ceofoaeH]

&y, == Kauag 3aHgT
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336 7. Mogeauponanue
Tabanna T.4.
|
dopmynbl AnA OnenKH SMperTHBHOCT] = CHCTEME MACCOBOro 0GCayHIBAHKA .
{1 f=»a)
CHETeME '  MACCOBOTO DOCIYHCHBANIE
[MokasaTean ONHOKAHANBHAN | MHOTOHAN TR AL
: rpafns=
shpeKTHEHOCTH € (eKnAanneM Npo ¢ OIAANNEM TIpH OTpoiH- | ¢ CHIAARNEM RPN HeO
C OTEAIAMH ";,r‘;,’:.‘::ﬂ;’::f;:ﬂﬂ"ﬁ:‘ HEOrPaNNYEHHOM | £ OTHA3AMH getnaM m - HehHoM m
m
=1
OTnocHTeAsHan §=1= Pt g=1 g=1=p, q=i=Ppim 1
Nponyckian  cho-
cobHOCTL : At
ABcoaTHAR NpD- A = Ay A= A== M iy
nycknan  cnocof-
HOCTh
Bepoatnocrs or- | Pgop=1—40 Pore = P41 oTK Py ™ Py otk = At
Ka3a : n--1
— g ﬁl s F"+]F — '.u Fl
Cpeginee  §uCAD r= F o= L - ___.r_.L:.c; Fom- W_‘:'}T
aampoK,  HAEX0AR- o[ 1= g™ mit-1—mp)] L e P anl
IMHXCH B OYepesi = A 5 | = (it < 1} 2 = %
(1=pm+2) (1=p) =3P
c - i A . ] Zep
PeAHEE  YHCAD : g - —
SZANNTEIX KaHanon i P
— aifi< '
Cpeanee  4HCAD o] e RO > i 3
anneok,  HaXoam- | - gritte - o
nmxcs nog obosy-
SKHBAHIEM i ol
Cpeanee  uyucio Rer 4w B=rp Re=r+2 b 1Al
3AABOK, HAXOH=
HIHXCH B CHCTEME I 2, +|H.“
- L]
Cpeawee  Bpems & ME F* F AN ol e r e e —~—y
OMHADHAA  JAADKH Yom = (1 —¢) Fou ] to 3 o~ mpal (1= %)
n LI-'JE"JEﬂ.H
CpeaHes  Bpesu 7 T EE Sy E s L i e e e
npedHBaAHME 3as8uKN CHET Bl —p) CHET 'OXK ' p greT T o b T
B CHETEME .
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238 7. Mogeauposalue

OTHOCHTEALIAA DPONYCKHAR CnoCOGIOCTL:
— g = 1 — 0,048 == 0,052,

AficonmTHan nponyeknan cnocobHocrb:
aABOK b Mac,

BepontHoets ovkasa, Poge = Pugm = Pa = 0,048,
Cpeaies uHCAO JARBOK, HaXOAMULHXCA B OHCpeLiL

7 F;J.'-['l ol —(m-1)= +m;=
sl (1 —u)®

2 &
24.81 ]‘_*":T'f‘a_::_ 216 408
= A0 2.5:600 l:: z 2]1 7]

4
Cpeanee uneno saHaTeix IBM: 7 = Afp = 3,808/2 = 1,904,

if =1“P.rn—,|-.rz=|"'

A = Ay = 40,952 = 3,808

Cpeffes 9HCAD IANBOK, HAXOIRULHXCR B DEMHCAHTEALHON cTammnm:
Bow Fop zoe=0,325 4 1,004 = 2,228,
Cpepuee ppeMs OMALAHIR

~ 216/665.4 = 0,081 «,
Cpeaiee ppemn npebuBanna 3aABRH B BRMICANTEALHOR CTaHILHH;
Yooy ™= Touc 4 Gip- = 0,081 - 0,082/2 = 0,557 .

INABKRN B OMeEPRIHC H

A b

7.5. METOJlbl YYETA HALEXHOCTH TEXHHYECKHX
CHCTEM
7.5.1, O0mue nonoHeHHN

B ofmem cayuae mofian TEXHHYECKAR CHCTEMa COCTONT H3
saemeHTos (yados)., HaiemeocTs CcHCTEMB  3aBICHT OT Ha-
AEMHOCTH E€ 3MEMEHTOB H OT TOTO, KaKHM o0pajoM 3ieMeHTH
OOBEAHHCHEL B CHCTEMY N KakoBa (yHEUMA KAMKIA0T0 H3 HHX.
HanemnocTe CHCTEMEL (3JeMeHTa) — 310 BEpPOATHOCTE TOTO,
wro  cucreMa  (snesedt) coxpatur  padotocnocofHOCTL 110
kpafisedl Mepe Ha NPOTAKEHHH 340AHHOTO LPOMEMYTHA Bpe-
MEHH TpH HCNeJALIOBARHH €¢ B ONpeleleHHLIX YCJOBHAX,

B 33BHCHMOCTH OT TOT0, HakuM o0GpazoM SAeMEHTE 0O0L-
eMHEHL B CHCTEMY M Kak OHH B Heft QyHKUNOHHPYIOT, MOTYT
BLITE ABA THNA CHCTeM: npocras cucrema (nam cucreMa Oe3
pesepBHpORaHuA), T. € TAKAS TexHHUeCKAs cHcTeMa, OTHAS
JoGoro sieMedETa KOoTopoil paBHOCHJEH OTHa3y CHCTeMbl B
HeNOM, I pesepsupOSgHHAN CUCTEMO, T. . CHCTEMa, B KOTOpOI
npHMeRAeTeH AYOANpOBAHIE (pesepB) SIEMEHTOB, 4eM JAOCTH-
raeTcA MOBHIIEeNHe HaJeXHOCTH cucTeMmsl, B saBHCHMOCTH OT

-l .

7 F. HaflelaocTh TEXMHYECKNX CHCTEM 339

TOro, Koraa BKawdaeTcd B paboTy AYGAUPYIOUHA  SACMEHT,
pasAn4aloT «ropadees, «XOJA0AHOER H ¢00JerYeHHoOee pe3ep-
BHPOBHHBC, ;

«Copanee» pesepsuposaune — Takoe, KOT1A nyOapyIOuHl
sieMenT HejaBncMMo or Toro, paGoraer oH naw HET, AEP-
JHTCA M0l palounM HANPHMKEHHEM. [Tpn o©THAze OCHOBHOMO
SieMenTa CHCTEMa ABTOMATHMECKH NEPEK/IOHMaeTCl HA PRacpBs
Wi sqement. CHUTAETCH, YTO HAJAEMKHOCTE KAKIONO ayGan-
PYIOILETO SJEMENTA He 3aBUCHT OT TOro, Korjaa OH BRIADYHIACH
B padoTy. :

«XoJ01HOes pesepBUpOBANNe OT/HUACTCH TEM, HTO Pe3eph-
Hell 3eMEeHT A0 CBOEr0 BK/OUEHH B paboTy poobile He Mo-
JKET OTKAIWBATD,

«O6aerueniioe» pesepeupoBanie — TAKOR, KOraa 1o BKJIO-
yepna B padoTy SAEMEHT MOMEer OTKA3HBaTH, HO C Melbilef
NAOTHOCTHIO BEepOATHOCTH, yeM Nocae AKJOYMEeHHA.

B ofuiesm caydae 3aKOH HajempocTH, T. L BEPORTHOCTD
rOT0, WTO 3JEMERT B JAdHNHX ycloBHAX Oyaer pabortath GeanT-
Ka3Ho B TeyeHue Bpemeny f, BHIpANKAETCA hopmyaoi

p(2) = exp Pbi?-»:fmr . (@5.)

rae ) (f) — NHTEHCHBHOCTE OTKA30B, T. & cpeanee HUCAD OTKD:
sof B GANHNLY BPEMEHH, TNPHXOAAULIXCH HA OLHH paBotai-
UIHA 3JIEMENT.

B wactiom cayuae, xorma A(f) =) =const, JAKOH HAMLEHK:
HOCTH Oy/AeT SKCTOHCHIHANbIbI

p(t) = s (1.8:2)

dyHKIIA  PACHpeeIennn  npemei Geaoriaaol  patoTi
SACMEHTE NpH SKCHOHEHLHAMLIOM SRKONE HAJLRIOCTI HMeeT

BHI

P =g ) =1=0" (164)

g NAoTHOCTh

7(8) m he= M (12 0), (AR

127



340 7. Moneauponanue

Cpeanee ppemsa GesoTiasnoil pabotst saementa Gyaer

£

P j'tf (&) dt = e! p (t) dt. (7.5.5)
; ;

- Ilpr  3KCNOHEHUHAALHOM B3aKOHE HAASKHOCTH CpefHes
npeMa GeanTKaaHol pafioThl paBHO

1
P =—. (7.56)

Ha npakTtixe 3KCMOHEHUHATILHLIN JAKOH HALCHHOCTH BecTpE-
HAeTCA, KOTIA SJeMenThl IKCMAVATHPYIOTCA NOCJe OKOHYAHNS
nepuoja npupadoTKH.

7.5.2. Hapemuoern HepedepRUPOBAHHOMN CHCTEMBb

Hepesepsupopannan (npocras) cucrema S mower OHTh
YCA0RHOD npeicrapiaeHa cxeMofl noceaoBRaTeNbHO coegiHeH-
HMX # 3aeMenToB &), g .., Ja (pue. 7.5.1).

Pue. 7.5.1

Ecau snaeMeHTs! OTKA3ILIBAOT HEIABMCHMO APYr oT mpyra,
TO HAJEIKHOCTE TAKON CHCTCMBI onpepensercst no QopMyne

fi
P=pip.: pn=11n (7.57)
[=1 :

i

rie f;— HAAeMHOOTh {-r0 3JEMEHTa CHCTEMB,
B wactHOM ciyuae, KOraa mce 3ACMEHTH o0aajamT Of-

HAKOBOIl MAACKNOCTLIO py=py= ., =pPa=p, HAACHKHOCTL cu- '

cremul Gyaer pasea
et (7.5.8)

;
3
-

7.5, HMalcmHocTs TAXUIMeciKirx cHeTesm e i |

HutencHBHOCTE  OTKA20B  HEpescpBHPOBAHHON  CHCTEMM
A (f) pasna cymme MHTEHCHBIOCTE] OTKA3OB BCEX €@ BJCMEl:
ToB Ai(1):

A(t) = 2 2y (2). (7.5.9)

npumep 751 Tlpocraa ciucreMa COCTOHT M3 TREX HEaanHCHMELX
SCMETon, HAASIHOSTH ROTOpLX B = 0,98 p, =05 n my = 0,04,

OnpeseniTh HaASRHOETE CIICTEMEL

Poemenne. Coraacuo (7.5.7) MoAYHus: & o= Py =
= 0,98:0,05.0,04 = 0,88.

Opumep 7.6.2. [Ipoctam cHcTesa COCTONT H3 TPOX NoaanilcHMhry

|

SAGMONTON, MHTOHCHBUOCTH oTkasoP wotopwx A, =084 7, Ay =
w05 0= g A= 1,26 g4,

Hafltn cpeanece ppema Gesorkasnoh pafoTel KaMKAOro SAesMenTa
H CHCTeMH # HENoM.

Pemenne Coraacio (7.5.6) cpenmce Bpema GCesoTEasnnid pa-
GoThl Kamaoro jia sSAeMonToR OyLET:

£y v LAy om 10,8 e 1,25 wp Iy =12y == 1)0,5 =2 u;
Iy o Iy w]1,25 =08 4.

[Mo (7.5.8) MHTEHCHBHOCTH OTKAAOB CHCTEME
I
Awm S0, w08+ 0,54 1,25 m 2,55 y—l,
=1

Cpeance ppeMa GeioTkaddofl pafoTi cifcTeM

7.5.3. Hapemuocts PeacpeHpOBANHON CHETEM L
(eropainiis peaepn)

Pesepeupopanuan cHETEMA MoMeT OHTL  YeA0BHO  Opef-
cTasjdeHa cXemofl Imjj_m.um.rn;.uﬂ COUNICHIBIX 1 SHCMEHTOR
3y, 35 o 4 (pue. 7.6.2), Eean orkazan ocnosuoil sneseint
J,, cucreMa aproMAaTHUECKH TIEPEKMONACTCH 1A pedepniuuil Iy
H T. K .
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[Ipp nelapucHMBIX OTKA3AX 9JEMEHTOR  HAAECHAOCTh CH-
CTEMB 38 HEKOTOpOe Bpema ¢ onpefeancrca no dopMmyne

P=1—|10-p) (1.5.10)
f=1

dy

—— o S

& o E

Puc. 7.5.2

B uacTHoM cJywae, KOrja HaLeMHOCTH BCEX SJeMelTOR
OIMHAKOBE,;, HAAEMHOCTE CHCTEMBI HaAXOAHTCA NO lljﬂp:'r!}'ﬂ'u

P=1—(—p" (7.5.11)

B ofiem caydae B pe3epRHpOBAHNON CHCTEME HApALY C
MapaInedbieiMy MOCYT OLITh M NOCASN0BATE/ILHME coelHHe-
HHA SMeMenTOn. ,H.I'I}I OGUHEHEN HajCHHOCTH TAKON CHCTEMH C1e-
AYET }'Cu’lﬂ[’iilﬂ pAECUAEHHTE €& Ha PpAL Y3A0B, COOep:HALINX
TOABHO NapajdienbHBMEe HAH TOMRKD NOCAeI0BATEILHWME COeNH-
HEHHA, BHTEH }'E.’[Elﬂi[ﬂ BREISTHTE TIOACHCTEMBE], 0 KOTORLIX
YA COEIMMEnEl MOoCTeN0BRATEIRHO  HANW [IHPH:I.'I'E'.*IMIU, ,FI.-."IH
KaKiaoroc H3 Y3708, 4 3aTeM M OOACHCTEM HAalTH HAJBKIOLTH
o EDDTBETCTH}‘!'DI.LI,HH Ehﬂphl}'.'lﬂ:'rl B 3ABHCHMOCTH OT NOpHAKa
COEIMHENHA ZJEMEHTOB B Y3Jax I Y3alioB B NMOJACHCTEMAX. ”3--
A8RHOCTE CHCTEMEI l]l'li'.lEJ'LE."IliTh B 3ABHCHMOCTH OT COnHITENHA
NOACHCTEM,

Mpusmep T.5.3. CicreMa & coctoMT Ha 0 saemMeénToR 2y Fon oo
Sy s COMIHIEHHRY, KAK moKazaus wWa pHe. 7.0.3. Hanex-

HoCTH SAeMeHTOB i Par vv o 3 Das HafiTit HadeMHooTh CHCTEME 5.

7.5. Haaes#noorh TEXHHUYECKHE CHOTEM 343

Pemeune Yeionilo bdeAeAneM Yaiu ¢ (OCASAOBATEALILIM
cocannenaen saemelrron. Takumu Syayr 11, 1V, V Y3k, Jnna Hix
no dopuyae (7.0.7) HAXOONM HATSHHOCTH: F'” = PuPsi P = Ml

"hl.,r = faflus

Pac. 7.5.3

Yaea [ ¢ mapaAneaniuiy coeinHeEnes sgemMegTos F 0 Jy cornacHo
popuyae (T.5.10] nMeeT HAREHKNOCTL: PI ] = {1 =} (1 = py).

Motcucrema 111 ¢ nochefloBaTenLULIM CcOLRHMENNEM BJeMenTa )
i yaros I, Il .o6aafaer wamemnocThio:  Ppp= PP

TMopcwerema VI ¢ napaddennibs  coegnmensuem ysaon IV n V
fMeeT HAMBKHOCTL: P'I-"! | = (] = Fw]-l 1= F‘l.-"]'

Crcrema & wa napasaensno coeamiennux ysaos 11 o VI nseer
HagemHoeTh: Pl = (1 =Py (1 = Py)-

7.5.4. Hanemnocrs ¢HETEMB € «X0J00ANLIMS W «ofagrieniums
PESEPRHPONRHHEM

[Tpn «X0JA0AHOMS peiacpie MITEHCHBHOCTH ROYOKA OTKARON
NepeOHAYANLHD .!I.I:HE'I'I!.}'-I.'.T e ocHonnoR  SAeMeNT  CHCTEMB,
Kamauf 13 peacpuinx SAeMeiron Ao DRaoven ero n pas
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GOty oTRasate me smomer. Mirencusnocts notoks .ovkason Ha
PESCPRHBA 3JCMENT HAYHHAeT ACCTBOBATLE C MOMEHTA BKJAIO-

MEHHA ero B paGory.

A A
S = 8 21 5

Puc. 7.5.4

IIpn «oGaervennoM» pesepse MHTEHCHDHOCTE NOTOKA OTKA-
S0B Hé Ka#LA H3 pesepBumX SJeMelTos IelicTBYeT Kak fo
BRAOYEHIA, TAK W NoGTe BRIOTEAHR ero B paGory, OaHako
HHTEHCHBHOCTE
paﬂfrry MEHbILE, UM NOoCae BRAYEHNA ero B pabory,

Jan OUeHKH HafemuoCTH CHCTEMB C  «¢XOJOAHBIM®  HJAN
¢OGAETIEHRMM» PEICPREPOBAHNCM HeobROANMO ANAAH3NPOBATS
BECh cayuafinuil npouece GpYNKIHOHNPOBANIE CHCTEMEL,

Ecan chcaats gonyuienne, wrto motokn HencnpasHocreit,
ACHCTBYIOULHE HA SJIEMENTH, ABAROTCS NpocTefiwrMn (3aKoH
HANCHKHOCTH  HEMKIAOI0 SAeMeHTAa — SKCHONSHIHAILHLI), TO
HaAeKHOCTh cHoTeMBl Momer OmTh HallacHa pemenuem aug-
hepenunaiLisx  YpaBnenni 1 BCPOATHOCTEN €2 cOCTOAHHI,

Ipi crenaunom aonyulenmi cayuaiinuii npoiece, nporexan-
HUEH B CHCTEME, ABIAETCA MAPKOBCKNM H COCTABJCHHE ypaBs
Hemnll AaA BepodtHocTedl cocromnufi npouwspoiuTcd no npa-
BHAAM paaneda 7.1,

Mpumep 7.6.4  (encrema ¢ «axOI0XHbIM> peacprom), FPelcpoupo-
BEHAAN CHCTEMA COCTONT 03 ARYX SACMEHTOR — OCHOBHOD Il poioph-
wora. Jlo srmowemns 8 palory peacpBuuill  SAEMEHT HOXOLHTCH B
AOQAQIOM COCTORNMH (e MOWeT oTkasath), HuredeusHocTs notora
OTKA3O0N OCHOBHOrD 3aeMenta A,  pPeICPBHOrO —As.  HHTEHCHBHOCTH
Hﬂm[fﬂ oTHazos npocteltmme  (Oea nocnexcroma). CocrapnTe  And-
pepeliuianbEble ypapHeld® oeposvHocTell cocToamnil eRcTemut,

Pewenue Ilpouece, npoTexawuigd ;
MAPKOHCKHM, UCoctatinem rpad  cocrompuil
CHCTEMA MORET HAXOUITHER B COCTORMHAX:

&y — paGoTaer ochonuofl saeMeHT:
3 — ocnosuofl snesent orTrasan, paborTaer peacpauL;
& — oTRAz0AR ofa SIeMENTE.

Hurtencusnocts moroka colwinil  (0TKA3OB), NOpenoamuLEX s
cTeMy u3 coctrosums &, 8 cocrosnue &y, pasua A;. CHeTéMa *pepeso-

AHTCA W3 cocTOARMA &y B 8y © UHTENCHBMOSTLIO MOTOKA coluTHN Ay,

B CHCTeM®, ABARCTCA
CHETEMBL  (pio.  T.5.4),

HOTOKE OTKaion [0 DEOGYeHHd sJeMenta B

-

,JI
-
H
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CRiTema  ypasuennit Koasmoroposa aas sepoptnoctel cocromuui,
COCTABSEHIIAA NO npatdaaM pazzena 7.1, Gyier

d
- == b

d,
_::‘;‘ e = APy -0 i}

dpy

Ay

dt r

(7.5.12)

Hopunpopouioe yolodHe: py—=py 4= pew=1,
Petenite encremua andpepenunankinix  ypasmenufl (7.5,12) Raer:

Pt = #“‘1‘-!:

-:I-| Ec-—.:'“.[ e g'-“‘.:._l']=
— i

ﬂ'l £i:| i T'-,

=

A A
A e A s e

Hanemxnocth cheremw  Pl)
Hil, npi KOTOPHX cHcTeMa paboTaer:

Mpusep 7.5.5  (cuerema o «cOaerdoHERMs pesepaod). Peseppiipo-
BAHIAR CHCTEMa & COCTONT M3 OCHOBHORO M TDEX P8IepRHHX 3JeMeH-
ToB, OcionHofl SAeMeHT nNoABepraerca npocreflleMy MOTOKY oTikasopn
¢ HHTeHcumHoothio A, Kamawmf w3 peacpeHmX SAeMeHTOn A0 Ero
PRAKYCHHA TOABCPIABTCA NOTORY OTKA30B € HHTENCHDAOSTHED Dy
[Mocna SBRIOUSHHA pelepndoro  RaeMelTd HHTCHCIBENOCTh - OTHA3NA

an *
MTHOBGHHO TOACKAKHDACT a0 amadedns »y. [lpnt oTtkaae ocnomporo
SNeMERTA DEAWYAeTCH B pafiory nepptifl peasphimil, o npH oTKA3e
erg — nfapofi 0 T. A. OHpescanTs HAALKNOCTL CICTOMAL.

Pemeunne OCHOTOMA MOMET HAXOANTLER 0 COCTOMUHAXS

dyy — OCHoBHON SneMedT paloTner, Beg TPN PeICpRHNX  HCnpaning

Sy — ocltoBHOR SdEMeltt paloTaer, K3 TPEX PoISpPBHMR  Oini ©T-
KA38A. AN NCNpaBib;.

8, — ocHoBHON sjaement paloracr, N3 Tpex pelcpmiux ADA OTKA:
IWNAH, OLHH HCOpABEN;

8§,y — ocHoBmON SAemMeNT pafoTaeT, BDee THH pPEICPOUWX  OTHAMAAN;

8,9 — OCHOBHOR BAEMENT oOTHOdRA, paloTaeT oL WY Peiepniux,
DCTAJLHLIE DG NIRRT

Sy — ociobioll  adement  oricpaad, palorapr ol NS peaspDInu,
N3 GETAABILX peaephiunx oaun kenpasen,  apyeol T otasan;

Sy — ocHosuoll  sAEMONT  OTKAARA, PABOTAET DANN RN PRACPBNINX,
OCTAABHBE JNA OTKAXAAN!

IE.“ - HOO SASMEITH OTHAIANN.

PaABEAa CyMMe BepoaTHooTed coctod-
P(ty=pilf)+p: (H)s Han
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Pasmevenunfi rpady cocromAmil cHCTEMM NOKA3aH Ha PHC 7.5.5.

iz "E"E g 204, St Az J 1

?L;r . A e A 3 lrr

Sor lglﬂi Syg }L?il‘f‘ dgy 22 Jop
Pue. 7.5.5

Chuervema ypapHenuil [{oaMoroposa AR BepOSTHOCTER cocToRHu
Gyaer:

dp,
_F.:ff-"' — B4y 4 hi) puai 1
S e (B M) Pz Bepi
d
% = Ay o R ) Pon 2R fag
dp;
_Errﬁ- = #1|F]i+lip1l;
x { (7.6.13)
.‘%‘_ -— (L_, + ELJ fon + M frat
dp -~ um
_ﬂii el ('L.I. + J‘a} Poz 4 Mpuis -+ (“'i + 211} Py’
E'.fp 1 W st
_t‘i'f.'"" = o= d B T A {1: +J'I] Pz
dpa, G
gt =Pt faPas

HopMEPOROYUOE YCAORHE: Pra - Pra ~+ Fu -k Prs + P + Moy + P
Poa ™ 1. #
Hurerpuposanune ciucremu 7.5.13 mact smasenun P (f) pa (f)s
« == 0 Pap (L)
HazesuocTs cieremsl Gyaer pasia £ (f) =1 = py, (£).
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7.0.5. HapesHoCTh CHCTEMBI € BOCCTAHOBJIEHHEM

IMoa cucremoll ¢ BOCCTAHOBJACHHEM MNOHHMAETCS TaKan, B
KOTOpoll OTKajaBliHe 3AeMeNTH BOCCTAHABAHBAITCH — MIHO-
BEHND IAMEHAIOTCH HOBRIMH HAM peMontHpyworca. [Ipm Aony-
IeHHH, H4TO0 NOTOKH colwriil, nepepoisilie CHCTEMY Ha CO-
CTOMHHA B COCTOMHHE, — MpoOcCTeflIHe, caydafilbleé TNpOLecch,
NPOTEKAIOIIHE B CHCTEME, OVAYVT MAPKOBCKHMH ¢ HENPEPLIBHLIM
BpEMEHEM M AHCKPETHHIME cocTommuamu. B stom cayuae co-
crapaeiie AndhepenaasHEX YpaEHeHHH COCTOAHNA CHCTEMED
NpOH3BOAMTCA M0 NpasdaaM pasjeaa 7.1

Muoroofipasse yoJoBHE 33244 HAJNEHHOCTH HE NO3BOJARET
IATL TOToBBlE NX pemenns. [Ipupesem NHIE HEKOTOpHIE Npo-
crefinne pereHns,

a) 3apavya © 3anacHelx 3sjgemedrax. PaGoraer npocras
cHCTEME, COCTORULAA M3 OQHOrQ 3JeMeHTa, KOTOpH nnnaeﬁ-
raetcs npocrefiieMy NOTOKY OTKA30B ¢ HHTEHCHBNOLTHIO A,
[lpn oTkase sNeMeHT HeMeJNCHHD SAMEHAETCH HOBMWM C Ta-
KiUMIl e XapaKTepHCTHRaMHW, 3anacHble 3JeMeHTLl B Koadue-
cree N HAXOAATCA B €XOJ0JHOM® DE3gpBe.

Hapemunoers P(f) cucrempt ¢ BOCCTAHOB/IRHHEM, T. € Be-
POATHOCTL TOrO, UTO 3ANACHHX SJEMEHTOB XBATHT [J3 obec-
nedenid paforl CHCTEMH B TEYEHHe BpeMenn f, HaxonHTcs
no opmyae

N
b | 3 t m 5.
PeYy=e"M ) L’% (75.14)
. =1

G) 3apaua o6 ofHOM SJemente ¢ 3AJEPIKAHHMM BOCCTA-
yorjgenuem., CHeremMa COCTONT B3 OAHOMO 3JaeseHra, HAXO0IA-
plerocst mOA AeficTniem npocrefuiero NOTOKA OTKAa30B C WHTEH-
CHRHOCTEIO &, OTHAZaptipfl saeMenT HEMEANCHHD PEMOHTH-
PYETCA € HUTENCHBHOCTHIO npocTeiiiiero NOTOKA BOCCTAUOBIE-
HIA g, Sanac cpeicrs AAf PEeMOHTA HeorpaMitten. Ha nepion
BOCCTAHOBJAEHNA SJEMEHTA CHCTEMA BLIKIOMAETCH,

Hagesnoers P{f) cucTeMm, T. € BEpOATHOCTE TOrO, HTO
p wmoment { ona Oyaer paGoraTs:

3y el A —(p)
5 (Y = 1 : 7.5.15
R i wred {7.5.15)
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Mpit £ o0, 7. € AJ4A YCTAUOBHBUIENOCH pEIHMA, HaJLeH-
HOCTH ORpelcanercs no (opmyae

P A
EE S (7.5.16)

BepoatuocTh P(f) TOrO, 4T0 A0 MOMENTS i ne npousoiger

uy OAHOTO OTKA3A, HAXoguTea no dopmyae

Piy=a=* (75.17)

p) 3anaua o HECKONLKHX SJEMEHTAX C AANePHAHNLIM BOC-
CTAHOBJEHHEM H BLIKJIIOMEHHEM CHCTEMDBL. CreTeMa cocTolT H3
1 5AEMENTOB, KaiAK{ H3 KOTOPHX HAXOAHTCA OO0 neflc TRHEM
npocTeiiero noToKka OTRA30B C NHTEHCHBHOCTLID A

Mpn oTkase awoloro SAeMeEHTA cHcreMa BukmodgaeTcR H
neqnnaerca BoccTaHopJenne saementa.  Murencheuoctb HO-
TOKA BOCCTAHOBAEHHA papia . DBee NOTORH npocreftme. Mpa
HepaGoTawomen cHcTeMe HAEMCHTH OTHA3BIBATE HE MOTYT.

Hapemuocth CHCTEMLl HAXOINTCR 1O dropMyaam:

+F =l. . .ﬂl = tﬂ}“_l_:_,_lli h
PO =gietm+e’ ; S

i . -
P (7.5.19)

Bepoarnoeta P(f) Toro, wto A0 MOMEHTA { we nponsofiier
{H OJZHOCO OTKA3ZA, HaXoMITea No thopmyae

Pty =& ™. (7.5.20)

r) 3apnaua 0 HECKOJALKMX SJAEMEHTAX C 3aAEPIKANALIM BOC~
crapopicnnes 03 DRIKAOYMEHAA GHCTEMDL Yenopnst Ananorid-
HHl OPEIBULYIIEMY ¢aYyuaio, HO Henpanibie gIeMeHTH THpOLO-
seator paborars. HHTEHCHBIOCTL BOTORA pOCCTAHOB/IENHA HE
ga@HCHT OT YHCAQ OAHOBPEMEHHO BOCCTAHABJAHDAEMHX B/l
MenTon. .

CleTeMa MOMKeT HAXOANTbCA B COCTORHIAX:

S, — Bre sAeMENTH HCIPABNEL

5| — OANA - 3JEMENT BOCCTAHARJHBACTCH, ocTAaBHMe He-

npasHbl;
4..-.q.-.----..q.......q.....-...-.]

Sx— &k 3AeMEHTOB B coTAHARNMAAETCS, OCTANLILIE HENPABHEL

S, — BCE 11 SATMEHTOD BOCCTANABAHBAKTCR.

75 HaftewnocTs TEXHEUECKHX CHCTEM 349

Pasmeyenntiit  rpad COCTOAHHA CHCTEMEL NOKA3aH fa
pue. 7.5.6.

(208 e 4 . g e
P e g Y Bl BT reeai
M 20 Kp (KDl 1
Pue, 7.5.6

Iudipepenunalicnbie ypapaerid Aas pepOATHOCTEH cocTOA-
HUlE HMEIOT BHIAL

d -
‘%‘:_‘"lpa"riﬂ-'ﬁ ]
d.ﬂl u | . ] 2 '
2= —[(n =D} + ]y + N T “EP
d L (7521
A0k — _{(n—B) M+ ko P+ i
4 (n—k+ DA+ (k+ DEPeL1y
d
?‘[’;ﬂ- = — nppy + Mgy
HopMupoBouHoe yCl0BHE; pitpat o +pa=1l.
[Mpejeduitie BEPORTHOCTH cocToaHEuR BYAYT
1
T T (75.22)
o= G glpg e =12 0c0em),
rae
e
AT

Takum o6paa0M, HeC/EA0BAHHE HAACHKHOCTI TeXHIYeCKHX
cHCTEM TIPH DOpefetetnbix ye/0BHAx (noToku cobuTHH, nepe-
BOAALLNR SACMBHTE HA COCTOHNWA B COCTONHME, AyACCOHOR-
cie) MOKET BUIOANATLCR METOLAMH  TEOPIH HenpepupBHbX
MAPKOBCKIX 1Lened,
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§==7,00
0,501
1,000

0,981
0,996 0,997
1,000

i = G, 0
(, BHR

.0l

-

fMpodasncenus maga, 2
. nc

0,868
0,974
0,084
0,599

1,000

0,841
0,062
0,985

i =1,
0,%a7

=300
0,942
0,080

0,803
o,

g=12,
0,739
0,805
0,853
0,979

0,852
0,823
0,959

= i .5'“'
0,685

g=1,0
0,617
0,779
0,861
0,910

—10,90
0,509
0,842
0,803

0 g

0,734 0,759

q=08
0. 57
0,819

0,556
0,7

0,792
0,847

ge=Al,7

g =060
1,320
0,675
0,815
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TaGanua 3

HWKHAA 1, 1 BEPXHSAHA 1. I'PAHULLRI
JLOBEPHTEJIbHOIO HHTEPBAJIA sl CPEJHETO
KBAJIPATHYECKOrO OTKJIOHEHHA =

I
116 < 2<'8,| @ 21/:_i:— %{xi—x}’

B 3ABUCHMOCTH OT ILOBEPHTE/NBHOM
BEPOATHOCTH = U YHCIA CTENEHEH CBOBOJBI &

0,999
1,000

a1, 50 a=1,98 == 0,593 I a=0,91}

{l,
0,995 (0,999
1,000
-
"
=
T
=
=
=
=
=

g EF 228 0,610 5,9
3 o P W | 58 18 0388 79,8 0,446 31,9 Rl '
” b g 1 ' b oot W1 o4 997 0521 6% 2.8 49
| 3 0483 647 0514 5,01 b ATCAI L A
- b= 0519 4,89 0,649 3,67 0,609 281 o3 ’
E 2 8 2 8 § 5 0'54p 348 0,578 3,00 0,64 245 0672 2,00
=
5 gg2 0,644 2,207 0,690 1,916
P " & 0560 2,98 ggili; 2. Lol PO e 1
s s & ed = 2 oM 2% O6ai 2i7e 08B 1,826 072 10643
10 0630 2,154 0,656 1,977 0,688 1,765 0,738 1,899
=) oS e . - |
g 32582 2
A e e 11 0641 2,056 0,667 1,898 0708 1,698 0,748 1,550
1% o'es1 1076 o0.677 1,838 0,717 1,651 0,75 1,515
2 @ 13 0660 1910 0,685 1,779 0,72 161 0762 148
: ,'53 & Eii g = e 14 0O.gee 1,854 O.,pe3 1,738 0,732 1,577 u.;g& H{i@
o & = oS @O = 15 0,676 1,808 ﬂﬁm 1,694 0,739 1,048 0,779 y R
PR 6 = o 1,764 - 0,707 1,659 0,745 1,522 D,':_'E-E 1,418
Z8 & &8 88 17 OsSo 172 003 LED 0730 1,499 078 1,400
5 o o o o 2 = - . TR 1,685 U719 1,602 0,756 1,479 0,790 l,i:m
W 9 0 703 16 0’725 1,518 ﬂrEE![_I 1,460 IIJ?& "'aaa'
a0 u:m? 1,640 0,730 |, 556 0,768 1,444 0,79 1,
B o0 =] =
ZE E§25%§ #8¢8
g & e o o o = -
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i = =
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21 0712 1,817 0,734 1,536 0,760 I4200 0,802 1,346
22 0,77 1,586 0,739 {619 0,773 1,418 0,805 1,335
23 0,722 1,576 0,743 1,502 077 1,402 0,809 1,326
i 0,726 1,558 0,747 1,487 0,781 1,391 0,812 1,316
25 0,730 1,541 0,761 1,473 0,784 1,330 0,815 1,308
%6 073 1,526 0755 1460 0788 1,371 O8i8  1,300
27 0,737 1,512 0,763 1,448 0,701 1,361 0,520 1,203
B 0,741 1,495 0,762 1,436 0, 754 1,352 0,823 1,286
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