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Mertoanyeckre yKa3aHUs HampaBiIeHbl Ha BbIPAOOTKY HABBIKOB [0 aHAIM3y M OLEHKE
Ha/IEKHOCTH JIEMEHTOB MallluH, pa3padOTKe TEXHOJIOIMUECKUX MEPONPUATHIH 10 €€ MOBBILEHUIO U
OLICHKE Ka4yeCTBAa BOCCTAHOBJICHMs M3HOILIEHHBIX JAeTaned. Marepuan OpHEHTHUPOBAH Ha PEILICHUE
BOINPOCOB MPOPECCHOHATBLHON KOMIETEHIMM Oyaylux OakanaBpoB B COOTBETCTBUU C IpoduieM
oAroToBKU «TexHu4eckuil cepBuC MalIUH U 000pyI0BaHUS»



BBEJIEHUE

HanexxHocTh  ABISIeTCST OAHOW W3 BAKHEWIIMX COCTABIIOIIMX KadecTBa MammuH. [lox
HA/ISKHOCTHIO TIOHUMAIOT CBOMCTBO O0BEKTa COXPAHATh BO BPEMEHHU B YCTAaHOBJICHHBIX Mpeaeax
3HAYEHHs BCEX NapaMeTPOB, XapaKTEPU3YIOUIMX CIIOCOOHOCTH BBHIMOIHATH TpeOyeMble QYHKIMH B
3aJJaHHBIX PEKUMAaX W YCIOBUAX IPUMEHEHHUS, TEXHHUYECKOTOo OOCTY)XKMBAaHUS, XpAaHCHUS U
TpaHCIIOPTHPOBaHUA. [IpH 3TOM MOHATHE «OOBEKT» COOTBETCTBYET HPEAMETY OIPEACICHHOTO
IIEJIEBOTO HA3HAYEHUs (CUCTEMe, MalllMHe, arperary, y3iy, AeTalin), pacCMaTpUBaeMOMY B MEPUOJ
POEKTUPOBAHUS, TPOU3BOICTBA, IKCILTyaTal[k M PEMOHTA.

Ha kaxmoil cranmuu >XU3HEHHOTO IUKJIA OOBEKTA BO3HUKAEM HeOoOXO0OUMOCMb YNpasieHus
HAOeINCHOCMbl0 C TIeTbI0 O0ECICUeHHs 3aJaHHBIX TpeOOBaHWI. YIpPAaBICHHWE ITUM CBOWCTBOM
Ipe/roiaraeT onpeaesieHue COOTBETCTBYIOUIMMH METOIaMH (DAKTUYECKH JOCTUTHYTOT'O YPOBHS H,
pu He0OXOIUMOCTH, pa3paboTKa MEpOIPUATHIA, HAIIPABJICHHBIX HA €ro MOBbIIIeHHE. TOYHOCTD U
JOCTOBEPHOCTh IOJy4aeMbIX NpPU OIPEIEICHUN HAICKHOCTH OICHOK OT CTaJud K CTaiuu
nosblimaercs. OcTaBasch B paMKax 3TOro Ipoliecca, CTAHOBUTCS OYEBHMJHBIM, 4TO Haumbolee
MOJTHYI0O ¥ OOBEKTUBHYIO HH(GOPMAIMIO O HAIACKHOCTH MOXKHO IIONyYUTh IO pe3yibTaTraM
IKCIUTyaTallii MAIIMH B PEATbHBIX YCIOBHSX.

Crnemyer 3aMeTUTh, YTO PErJaMEHTUPOBAHHBIE CTAaHIAPTOM IOKA3aTelH HAJIeKHOCTH HOCSIT B
OCHOBHOM OIIEPAaTHBHBINH XapaKkTep M U3MEPSAIOTCS B Yacax pabOThI, MOTO-4acax, KM IMpoodera u T.II.
OU3MUECKU MX 3HAYCHUS KOJTUYECTBEHHO ONPEEIIIOTCS 3a1lacaMi COOTBETCTBYIOLINX MAapaMETPOB
Ha W3HOC M crapeHue. CBS3p MEXKIYy HHMH OIIOCPEACTBOBAHA CKOPOCTBIO IMPOTEKAHUS ITHUX
MPOIIECCOB, KOTOpash 3aBUCHT OT MHOTHX (DakTOpOB, HO TJaBHBIM 00pa3oM, OIpeNesIeTCs
CBOMCTBAaMH HCIIOJIb3YEMBIX KOHCTPYKIIMOHHBIX MAaTepUaliOB, TEXHOJIOTHYECKHMH CIIoco0aMu, a
TaKXKe YCJIOBHUSMH DKCIUTyaTaIlHH.

Hcxoas 13 M3JI05KEHHOTO BHINIE M PYKOBOACTBYSCH OCHOBHBIMU NPUHIMIIAMU YIIPABICHUS (J1aid
OLIEHKY CIIOKMBIIEMYCSI TTOJIOKEHHIO; MTPOBEPh €€ COOTBETCTBHE TpeOOBaHUSIM; pa3paboTail (mpu
HEOO0XOMMOCTH) MEpOIPHUATHS U BHEAPU HUX B MPAKTHUKY; OLEHU 3(P(PEKTUBHOCTh BHEAPEHHBIX
Mep), TpeICTaBIsIeTCs 1esiecoo0pa3HoOi CleAyIoNIas CTPYKTypa KypCOBOTO POEKTA:

-aHaJINU3 U3HOCA JieTajlel, SKCITyaTUPOBABIINXCS B COCTaBE MAIIIMH B XO35HCTBAaX PErHOHA;

-BBIOOp crmoco0a BOCCTAHOBIIGHUS JeTalied W pa3paboTka TEXHOJOTHYECKOTO IMpolecca ¢
MOCTIEeTYIOIUM €r0 BHEIPEHUEM B PEMOHTHOE MPOU3BO/ICTBO;

-IPOBEPKa M OIIEHKAa KayecTBa BOCCTAHOBJICHUS JETalel MO CPEeJHEMY M TaMMa-TIPOIICHTHOMY
pecypcam.

B nanHnoit pabote noapoOHO PaCcKpbITH pa3IHyuHbIe CIOCOOBI 0OPA0OTKHU MOJHOM, IPU aHAIIN3E
M3HOCA JleTalie, W MHOTOKPaTHO YCEUYeHHOW MH(OpMaluMu MpHU OLEHKE KayecTBa MX
BoccTaHOBNEHHA. OCOOCHHOCTBIO METOJAWYECKHX YKa3aHWH SIBIISIETCS TO, YTO IMOPSIOK BbIOOpa
crocoba BOCCTaHOBJEHHMS JeTajledl u pa3pabOTKM TEXHOJIOIMYECKOro Iporecca 3/1eChb He
MPUBOANTCSI. ABTOP TIOJTHOCTBIO OTCBIJIAET CTYAEHTOB K ydyeOHOMY mocobuto [10] m3maHHOMY Ha
Kadenpe, rae J0CTaTOUHO MOJAPOOHO PACKPHIBAIOTCS STH BOIPOCHI.

C menpro TOBBIIIEHUS! TEXHUYECKOW KYJIbTYPHI CTYACHTOB B YKa3aHUSX HM3JI0KEHBI OCHOBHBIC
tpeboBanuss ECKJl k odopmieHHIO  pacyeTHO-NOSICHUTENbHOM 3amMcKu M Tpaduyueckux
MaTepHAaJIOB.



Pazzen 1. ACXOTHASA UH®OPMALIUA JJIA OLIEHKU HAJEXKHOCTU MAIIIUH
N UX SJIEMEHTOB

Ha cragum skcmiyatanyd MPOBOJUTCS OLEHKA HAIEKHOCTH IyTeM 00pabOTKU cOoOpaHHOM
cTaTucTuyeckoil nHdopmanuu 06 0TKazax 0ObEKTOB CEIbCKOXO03HCTBEHHONU TEXHUKHU.

OcHOBHBIMU 3a7]auaMu CUCTEMbI cO0pa U 00pabOTKH HHPOPMAIIUU SBISIOTCS:

— OLIEHKA ITOKa3aTesei HaJeKHOCTH;

— BBISBJICHHE KOHCTPYKTHBHBIX M TEXHOJIOTUYECKUX HEIOCTATKOB OOBEKTOB, MPUBOMISIINX K
CHIDKEHHIO HaJIe)KHOCTH;

— BBISIBJICHUE JICTAJICH U CTPYKTYPHBIX EAWHHII, TUMHTUPYIOIINUX HAJIEKHOCTh BCETO O0OBEKTA;

— M3y4YEHHE 3aKOHOMEPHOCTEH BOZHUKHOBEHHUS OTKA30B;

— YCTaHOBJIEHUE BIUSHUS YCIOBHN U PEKUMOB KCIUTyaTalliy HAa HAJIEKHOCTh OOBEKTa;

— KOPPEKTUPOBKA HOPMHUPYEMBIX MTOKa3zaTesei HaaexkHOCTH 1 komiiekToB 3UIT;

— KOPPEKTUPOBKA MEPHUOJUIHOCTH U (min) o0bEMa padoT npu TO u P;

— onpenenenue 3QHEeKTUBHOCTH MEPOIPUSITHIA 1O MOBBIIIEHUIO HAZEKHOCTH 00BEKTOB.

OCHOBHBIM HMCTOYHMKOM CTaTHCTUYECKOM HH(OpPMAMU O HAAEKHOCTH MAIIUH SBISIETCA
MOJKOHTPOJIbHAS SKCILTyaTallysl TPYIIbl OJHOTUIIHBIX OOBEKTOB, B XOJ€ KOTOPOH (UKCHUPYIOTCS
JaHHBIE 00 MX OTKa3ax M Mpoleccax BoccTaHOBIeHUA. [lomydeHHy0 HHPOPMALKIO HAIPABISIOT HA
3aBO/I-U3TOTOBHUTENb (0 MEPBOr0 KAalPEeMOHTA) WM MPEANPUATHE TEXHHUECKOTO CEpPBHCA B BHUJIEC
JIOHECEHUH 00 OTKa3aX dTHX MAaIIHH.

JloHeceHus cofepkaT CIeAyIONIyI0 HHPOPMALIHUIO:

— 00 0oObekTe (3aBOACKON HOMED, TOJT U3TOTOBJICHUS U PEMOHTA);

— 00 YCJIOBHSX €ro 3KCILTyaTalluu;

— 0 XapakTepe W MpUYMHAX €ro 0TKasa;

— O TPYAOEMKOCTH H YCIIOBUSX BOCCTAHOBJICHHUS.

Nudopmanuro o HaaéxHocTH (00 M3HOCAX) AeTajiel B mpolecce peMOHTa, COOMPalOT Ha OCHOBE
aHanm3a AeQeKTalOHHBIX BEIOMOCTEH UM KYpPHAIOB yuéTa Ne(eKTOB, BEAYIIUXCS B PEMOHTHOM
MIPOU3BOJICTBE.

WNupopmaniysg o HaIe)KHOCTH J10JIKHA ObITh:

— JIOCTOBEPHOM, T.€. OTpakaTh 0ObEKTUBHBIE (haKTHI O€3 JOMBICIIOB M HCKAXKEHUH;

— TMIOJIHOM, T.€. COJIEpXaIIEH BCE CYIIECTBEHHBIE CBEJICHHUS;

— OJIHOPOJHOW (U OJJHOTHITHBIX OOBEKTOB, AKCIUTYaTUPYIOMIMXCS B TMPUMEPHO OJMHAKOBBIX
YCIIOBUSIX).

Ha ocnoBe mH(popMamum 0 HaJAEKHOCTH COCTABISIOT MEPEYHH BHIOB OTKA30B, OMPEIEISIOT
OILICHKH TOKa3aTesel HaJle)KHOCTH, CBOJHYIO BEIOMOCTh PacXojia 3alacHbIX YacTel, OmpeaenstoT
TEXHOJIOTUYECKHE CTIOCOOBI BOCCTAHOBJICHUS | T.II.

O6paboTka wHPOpPMAIIMK O HAACKHOCTH OOBEKTOB CBSi3aHA C HEOOXOJAMMOCTBIO aHalu3a
CIIy4aliHbIX COOBITUH M BETUYMH (HapabOOTKH, pecypca, cpoka CiIyKObl, BP€MEHU BOCCTAHOBIICHUS,
BEIMYMHBI W3HOCA W T.II.), MOJITOMY OCYIIECTBIISIIOT €€ METOJAaMH TEOPUH BEPOSTHOCTEH W
MaTeMaTHYeCKOW cTaTHCTHUKU. CTaTUCTHYECKWE OIEHKM TIOKa3aTejed HaleKHOCTH MOYKHO
MOJTyYUTh HAa OCHOBE MCCIIEIOBAHUS CTATUCTHYECKIX COBOKYITHOCTEH.

Cmamucmuyeckas cO80KYRHOCMb — 3TO COBOKYITHOCTB, COCTOSIIIAsI U3 OJJHOPOAHBIX OOBEKTOB,
o0JafjaroIuX KayeCcTBEeHHON 00IMHOCThI0. OHAa MOXKET OBITh T'€HepaIbHOM MM BEIOOPOUHOM.

T'enepanvras co6oKynHocms — 3T0 COBOKYIMHOCTb OOBEKTOB, TOJJIEKAIINX UCCIETOBAHUIO.

HccnenoBaTh Bce OOBEKThI T'€HEPATbHOM COBOKYIMHOCTHM Ha TIpPAKTUKE HEBO3MOXKHO U
HerenecooOpa3Ho. IloaTomy u3 Hee BBIOMPAIOT ONPENETICHHOE YHCIO OOBEKTOB, 0Opa3yOLINX
BBIOOPOYHYIO COBOKYITHOCTD.

Buvibopounoii  cosoxynnocmsro  (BBIOOPKOH) HA3bIBAIOT OMNPEAEICHHOEC YHCIO OOBEKTOB,
0TOOpaHHBIX W3 TeHEPATbHOW COBOKYITHOCTH IS TIOTYYEHUSI OObEKTUBHBIX CBEJICHHI O HEH.

Bri6opka 1omkHa ObITh:



— MOJOOHON TeHEepATbHON COBOKYITHOCTH, YTOOBI HA OCHOBAaHWHU €€ MOXKHO OBLJIO JIOCTaTOYHO
YBEPEHHO CYAHTH O MPU3HAKE T€HEPATHLHOU COBOKYITHOCTH;

— TMPEACTAaBUTEIBHOW, YTO OMpenessieTcss CrocodoM oTOopa OOBEKTOB W3 TEHEpabHOMN
COBOKYITHOCTHU (KQXK[bIii OOBEKT JOJIKEH UMETh OJIMHAKOBYIO BEPOSITHOCTH IMOTAIaHUs B BEIOOPKY)
1 00beMOM BBIOOPKH — YMCIIOM OOBEKTOB.

Manbiii 00beM BBIOOPKM TIPUBEAET K CYIIECTBEHHBIM OIIMOKAaM OLEHOK IOKa3aTesei

HAJCKHOCTH. BoJbIIoN ke 00beM XOTS W NPHBEAET K OOJbIIEeHd TOYHOCTH M JIOCTOBEPHOCTH
OIICHOK, HO OyJeT HempueMJIeMbIM IO JKOHOMHYECKMM cooOpakeHusM. Ha mpakTuke Bcerma
HCCIIETYIOTCSI BBIOOPOYHBIC CTATUCTHYECKHUE COBOKYITHOCTH.

Ecnun naGmronenus, HanpuMep, Ha 0€30TKa3HOCTh AJIATCS 10 0TKa3a Bcex N 00BbEeKTOB BHIOOPKH,
TO MOJYYCHHYIO TAaKUM 00pa3oM MH(OPMAIHIO HA3BIBAIOT HOIHOLL.

Ecnu ke HaOoIeHNsI OrpaHUYMBAIOT, HAIPUMEP, 110 HapaOOTKE U 3a ATy HapaOOTKY HE y BCEX
00BEKTOB BBIOOPKH 3aUKCHPOBAH OTKa3, TO TaKyl0 HMH(DOPMAIHMIO HA3BIBAOT YCeYeHHOU, WIA
YeH3YPUPOBAHHO.

Kpome  Bplllieyka3aHHBIX, BO3MOXHBI ~ CHUTyalldd  MNPEKICBPEMEHHOTO  MPEKPALICHUS
HaOJIOICHUS 32 00BEKTaMH, KOTJ]a UX HapaOOTKa HE JIOCTUTIIA YCTAHOBJICHHOTO 3HAYCHHMS, a OTKa3
ellle He BO3HHK (aBapuH, MOXKapbl, CTUXHIHBIC OeacTBuUs). [loydeHHYI0 MPpH 3TOM HH(POPMAIIUIO
HA3BIBAIOT MHOCOKPAMHO YCEYEHHOU (MHO2OKDAMHO UYEeH3YPUPOBAHHOU), a TPEKIECBPEMEHHO
CHSITBIC C HCIIBITAHUS MAIIUHBI — NPUOCIIAHOBIEHHBIMU UTU YEeH3YPUPOBAHHBIMU.

OneHkr moOKa3aTeledl HAAS)KHOCTH MPU HAJIWYWMW TOJTHOH HWHQPOPMAIUU OCYIICCTBISIOT
AHAJTMTHYCCKUMH METOJIAMH, YCEYCHHON — aHAIMTHYCCKUMH WU TPa@UISCKUMH, & MHOTOKPATHO
yCeUeHHOUW HH(OpMAIHH — TOIBKO rpauecCKuMU METOIaMHU.



Pasgen 2. AHAJIA3 U3HOCA JIETAJIEM HA OCHOBE OBPABOTKH IOJTHOM
CTATUCTUYECKOM NTH®OPMAIIUA

2.1.00mas MeToanka 00padoTKH CTATHCTHYECKOI HHpoOpMALMHT

BcenenctBue Bo3neicTBHA Ha KOHKPETHYIO J€Talb OOJBIIOTO YHUCIA CIydailHbIX BHELIHMX M
BHYTPEHHUX ()aKTOPOB 3HAUEHUS MU3HOCOB €€ TIOBEPXHOCTEH SIBISAIOTCS CIydailHBIMU BETMUYMHAMH.
N3BecTHO, 4TO HanboJiee MOTHON XapaKTEPUCTHKON 000N CITydaifHOW BEJTMYMHBI SBIISIETCS 3aKOH
€€ pacupeieleHUs], I03TOMY UMEHHO OIIpPEEICHUE 3aKOHAa PaCIpECIICHUs CIy4ailHOW BETUYMHbI
JISKUT B OCHOBE 00paOOTKH MOIHOM CTAaTUCTHUECKOW MHpopMau 00 H3HOCAX JAeTaleH.

3axonom pacnpedenenuss Cly4allHOW BEJIWYMHBI HAa3bIBAIOT BCAKOE COOTHOLICHHE,
YCTaHABIMBAIOLIEE CBS3b MEXJAY BO3MOXHBIMU 3HAUCHHMSMHU CIy4yallHOH BEJIMYUHBl MU
COOTBETCTBYIOIUMHU UM BEPOSTHOCTIMU.

Hecmotps Ha TO, 4TO Kaxzaas U3 CIy4allHBIX BEJIWYUH XapaKTEpU3yeTCS CBOUMU
0COOEHHOCTSIMH, TPOIECCYy 00pabOTKH CTATUCTUYECKONH MH(GOPMAIMK O HUX MPUCYIIH €IUHBIC
3aKOHOMEPHOCTH, IO3BOJISIONMNE CHOPMYITUPOBATH OOIIYI0 METOIUKY.

Oowan memoouka o6padbomku cmamucmuuecKoil UHGoOpmayuu BKIIOYAECT:

1. Obpabomxy nepuuHol cmamucmu4eckou uHGoOpmayuuL:

— COCTaBJICHHE BapUAIL[MOHHOTO, a IPY HEOOXOAUMOCTH, U CTATUCTUYECKOI'O PAAJIa;

— ONPEJIETICHUE YUCIIOBBIX XapaKTEPUCTUK CIy4allHON BEJIMYUHBL,

— NMPOBEPKY OJHOPOIHOCTH MH(pOpMaIK (IIPOBEPKY HH(GOPMAIIMK Ha BHINAIAOLINE TOUKH);

— rpaduuecKoe NOCTPOCHUE ONBITHBIX PACIPENEICHUN ClIydailHON BEIMYMHBI.

2. BuipasnugaHue onblmuou UHGOpMayuu meopemuiecKumMu 3aKoOHamu pacnpeoeneHusi:

- BBIIBWJKEHUE TUIIOTE3BI O MPEANOIaraéMoM TEOPETUYECKOM 3aKOHE PACIPECIICHUS;

- BbIUUCIIEHHE JU(PPEpeHIINATBLHOIO U HHTETPAIbHOI0 TEOPETUUECKOT0 3aKOHA paclpeIeeHus;

- IPOBEPKY CXOAUMOCTH (IIpaBA0I01001sI) OMBITHOIO U TeopeTuueckoro 3P;

- IPUHATHE PELICHHs O 3aMEHE ONBITHOrO HanboJiee aJeKBaTHBIM €MY TEOPETHUYECKUM 3aKOHOM
pacnpezeneHus,;

- rpaduUecKoe MOCTPOEHNE TEOPETUYECKUX PACIPEACTICHUMN.

3. Oyenxy mounocmu u 00CMOBEPHOCIU YUCTOBbIX XAPAKMEPUCMUK CLYUAUHOU GETUUUHDL:

—  WHTEPBAIBHYIO OILIGHKY 4YHCIIOBBIX XapaKTEPUCTUK CIy4ailHOW BEIMYMHBI, TO €CThb
BBIUHCJICHHE UX JIOBEPUTEIbHBIX T'PAHUI] U TEM CaMbIM OIpENEIeHUE aOCoNomHol OMUOKUA 3TUX
XapaKTepUCTHK;

— OMNpENeNIEHUE OmMHOCUMEeNbHOU OIUMOKM TIEepeHOoca OMbITHBIX 3HAYEHMH YHCIOBBIX
XapaKTePUCTHK, MTOJYYEHHBIX IO BEIOOPKE, Ha BCIO T'€HEPAIbHYIO COBOKYITHOCTD JI€Talel.

2.2. CocTaBjiecHHE BAPDHAIIHOHHOTO M CTATHCTHYECKOI0 PSA/I0B
Bapuayuonnwviii pao (pan pacrpeleneHusi) — 3TO YIOPSJOYEHHBIH IO BO3pacTaHUIO (HE
yOBIBaHUIO) psill 3HaueHUi ciydaitHoil BenmuuuHbl (CB). Uucno unenoB BapuanuoHHOro psiga N
Ha3bIBaeTCs 0O6vemMom 6blOopku. B naHHOM pasjesne cliydalHbIMH BEJIMYMHAMU SIBJISIOTCS W3HOCHI
neraneil. Hanpumep, usHoc meppoil aeramu coctasisger |, =0.02mm, BTopoit — |, =0.04 mm,

tperbel — |, =0.03 MM u 1.1

BbrurcnuB M3HOCHI I BCeX JeTalled M PacIojiOKWB WX B TOPSIKE Bo3pacTaHus (HE
yObIBaHUS), TOMYYAlOT BApUAIMOHHBIN psA. Pa3HOCTh MeXIy HAuMOOIBIIMM W HAWMEHBIIHM
3HAUEHUSMU U3HOCA HA3BIBAIOT Pa3MaxoM psjia:

R=1_ -1

max min *



ITponymepoBaB uieHbl psAfa B NOPAJKE MX BO3PACTaHMs, MOXKHO BBIYMCIUTH HAKOILUIEHHYIO
onbITHYIO BepositHOCTh F (1) 110 3aBHCHMOCTH

rje If(l i) SBIISICTCSA CTATUCTHYECKUM aHAJIOroM (PYHKLUHU paclpeieiIeHUs H3HOCOB;
| — HOMep 3HAYCHHUS M3HOCA U3 BAPHAIMOHHOTO Psijia.

[TonyynTh XapaKTEpUCTHUKY, SBISIOUIYIOCS CTaTUCTHUYECKHUM AHAJIOTOM IJIOTHOCTH (DYHKIHH
pacrpeneneHus, HeMOCPEACTBEHHO 110 BapUAllMOHHOMY psiAy HenpepbiBHOM CB He npeacrasisieTcs
BO3MOXXHBIM, XOTSl OHa HeceT B ce0e CyIIEeCTBEHHYI0 HHGPOpMalKi0, HEOOXOAUMYIO MJif
OIIpe/IeNICHUS 3aKOHA PACIPEICIICHHUS.

B »TO# cBSi3M mpu AOCTAaTOYHOM 4Mcie HaOmoAeHUd (kak npasBuiio, N >25) BapuallMOHHBIN
P 3aMEHSIIOT CTaTUCTUYECKUM PSAJIOM paclpelieseHus, YTO, KPOME YKa3aHHOrO BbIIIE, MHOTJA
COKpariaer 00beM TpeOyeMbIX BHIYHCICHUH.

s nocmpoenus cmamucmuyecko2o psoa BCE 3HAUYCHMS CIIyYailHOM BEJIMYMHBI pa30MBAIOT Ha
psin uHTepBasoB. [Ipu 3TOM Bcem 3HadeHusM CB, momaBmuM B | -l MHTEpBaJ, MPUITUCHIBACTCS

(npucBauBaercsi) 3HaueHue |;, COOTBETCTByOIlEE cepeAMHE HHTepBaja. YuCiI0 HMHTEpBaAIOB

cl
BbIOMpaoT 00bMHO B mpenenax 10...15, mpu Masom oObeMe BBIOOPKH YHCIO WHTEPBAIOB
MPUXOJUTCS YMEHBINATH 110 5...6.

IIpu evibope uucna uHmepeanos U X TPAHUIl YYUTHIBAIOT CIECTYIOIINE PEKOMEH AN

— XapaKTepHbIE OCOOCHHOCTH OIBITHOTO pACIPEICICHHUS HE JOJDKHBI, C OIHOW CTOPOHBI,
MCYE3HYTh U3-3a CIMIIKOM MAJIOTO YHCJIa HHTEPBAIOB, a C APYrOd — HE JOJDKHBI ObITh MCKaKEHBI
CIIy4aiiHBIMH KOJICOAHHUSIMH YaCTOT MPHU CIIUIIKOM OOJBIIIOM YHCIIE HHTEPBAJIOB;

— KelaTeNbHO, YTOOBl MHTEPBAIbI OBUIM pPaBHBI MO JJIUHE, €CIU KoJeOaHWs TIIOTHOCTH
pacmpeselieHus He OYeHb BEJIUKH;

— BO3MO’KHO MEHBIIIEE YHCII0 HAOIIOICHUH JIOJDKHO COBIAAATh C TPAHUI[AMU HHTEPBAJIOB.

Hau6onee npocTtsiM, HO (hOpMaTbHBIM CIIOCOOOM TPYHIHPOBaHUs HaOmoAeHU (3HaueHuit CB)
SIBIISIETCS CJICTYFOIIIMIA:

— YHCITO MHTEPBATIOB N OMPEICISIOT MO 3aBHCHMOCTH N=+/N +1 ¢ MOCICIYIONIM OKPYTICHAEM
MIOJTYYEHHOTO pe3yJIbTarTa JI0 IeJIOT0 YHCIIa;

— ITTUHY UHTEPBAJIOB N BBIYHUCIISAIOT 11O 3aBUCUMOCTH

Imn

h= o =l
n

rme | um |

ex — HauOoJIplllee W HaWMEHbIIEe 3HAYCHHMSI H3HOCA W3 BAapHAlMOHHOI'0 pdaa

min
COOTBCTCTBCHHO,
— Ha4daJlo IHi 1 KOHEI |r<i i-To HHTEPpBaJIa BBIYUCIIAIOT 110 CIICAYIOIIHUM 3aBUCUMOCTAM:

li1= Imin; lui= lkGie); i = lwi +

DTOT cnmoco0 TPYNIHUPOBAHUS MPUEMIIEM, €CITH HET CYNICCTBEHHBIX HAPYIMICHUH YKa3aHHBIX
BBIIIIE PEKOMEHIAlMK. B MpOoTUBHOM cilydae, MOXKET OKa3aThCs 11eIeCO00pa3HbIM BEIOOP HEPABHBIX
WHTEPBAJIOB, JUTMHBI KOTOPBIX YMEHBIIAIOT IO MEpe YBEIMUYCHHUS IUIOTHOCTH pacpeIeiICHHS
HaOIIOIEHUH.



KonuyectBo HaOmoaeHui (3Ha4eHHd U3HOCOB) M, B i-M uHTepBane (i = 1, ..., N) Ha3bIBaeTCS
onvimuot yacmomoti. ONBITHAs YacToTa M., OTHECEHHAsl K 00IIeMy 4uciy HaOmoaeHuil (00bemMy

BbIOOpKH) N , HA3bIBACTCS ONBIMHOU BEPOAMHOCMbBIO (YACMOCIbIO).
Ee 3nauenune ompenensercs mo 3aBUCHMOCTH:

ﬁ(lci):

! 2.1)

z|3

rae |, —3HavyeHHe H3HOCA B CepeAnHe I-r0 HHTEepBaa.

OnpITHasE BEPOSTHOCTh SBJISAETCA CTAaTUCTUYECKMM AHAJIOIOM BEpOSITHOCTH IOMNAJaHus
CIly4allHOW BEJIMYHMHBI B I-i MHTepBas, rpaguk KOTOPOW MO CBOEMY XapaKTepy COOTBETCTBYET
rpaduKy IUIOTHOCTH (DYHKIIMH pacipeaesieHusI.

Hakonnennas onvimuas eeposmuocms, SIBISIOMIAACS CTATUCTHUYECKUM aHAIOroM (yHKUIUU
pacnpe/iesieHus1, BBIYUCISIETCS 110 3aBUCUMOCTH

F(1)-370,). @2

Taxum oOpazoM, crmamucmuueckum psoom pactpeie]ICHUs IBISIETCS Ta0INIa, B KOTOPOid
yKa3aHbl TPAHUIIBI U CEPEIMHBI MHTEPBAJIOB, ONBITHBIC YaCTOTHI, OTBITHBIC U HAKOTUICHHBIC
OIBITHBIE BEpOATHOCTH (Tabi. 2.1).

Tadauna 2.1 — CraTucTu4yecKuii psiji pacnpenaeaeHus

['panmia I o= 1y Lin =10
MHTEPBATIA,

€. UBMCPCHU
A p I Kl I K2 I KN

Cepenuna
MHTEpBAIA, I I .. I
eJ1. UI3MEPEHUsI
OrnbiTHas m, m, " m.

gacrora M,

OnsrTHas |
BEPOSTHOCTh p( cl )

()

Haxkornennas
OITBITHAS p ( | cl )

>

i)+ pll,) | ... > Plla)

BEPOSITHOCTh lf( I )

*) IpH NOJCYETE ONBITHON YaCTOTHI M; 3HAUECHHUS U3HOCOB,
COBIAJJAIONINE C TPAHUIIEH CMEKHBIX MHTEPBAJIOB, OTHOCATCS K HUM B
paBHBIX noisx (1o 0,5), 9To MOXKET MPUBECTH K ee APOOHOMY BUIY

2.3. OnpenesieHHe YUCIOBBIX XapaAKTEPUCTHK BHIOOPOYHOI COBOKYITHOCTH
(TOYEYHBbIX OLIEHOK M3HOCA)
Haubonee mnpuMeHSEMBIMH YHMCIOBBIMH  XapaKTEPUCTUKAMH  COBOKYIIHOCTH  3HAUYEHHM
CIIy4aifHOM BEJTMYUHBI ABJISIFOTCS:

— cpellHee 3HaYeHHe, XapaKTepHU3yIollee HEHTP IPYNIHUPOBAHUS CIIydyaitHON Benu4uHHI | ;



—  CpPEOHEKBAJpaTUYECKOE OTKIOHEHHE M KOX(PQHUIMEHT BapHalMW,  SBISIOLIMECS
XapaKTEPUCTUKAMU PACCEHBAHUS CITy4ailHOM BEINYKHBI O, .

HpI/I YCIIOBUH, YTO N <25, OHU BBIYUCIIAIOTCS 110 CICAYIOIIUM 3aBUCUMOCTSAM:

S [ 1 Y my:
|=W§|i v O = m;(li_l) , (2.3)

roe |, O — COOTBCTCTBCHHO CpPCAHECC 3HAYCHUC M CPCAHCKBAAPATHYCCKOC OTKJIOHCHHC CB,

|, —3nauenne CB B i-m HaGmoneHNY;

N — gucio 3HaueHui (Habmoaenuii) CB.
Ecmm N > 25, To cocraBnsieTcss CTaTUCTHYECKUH psifi paclpe/ieiCHus, a BbIIICyKa3aHHbIC
XapaKTEPUCTHKH BBIYUCIISIOTCS TI0 3aBUCUMOCTSIM:

T=31,004). o= >0 -TF (1), 2.4)

i=1 i=1

rne |; —3nauenne m3HoCa | B cepesmue i-ro MHTEpBaa CTATHCTHYECKOTO PSa, p(l G ) — OIBITHAS
BEPOSITHOCTh TOTO, YTO M3HOC JIETajell COOTBETCTBYET B I-My HHTEpBally, MpPUPAaBHEHHAas K
CepevHe 3TOT0 MHTEPBaIa, N — YHACIIO HHTEPBAJIOB CTATHCTUYECKOTO Psija.

AHanu3 3aBUCHMOCTEHl A ONpelelieHHs o, IOKa3blBaeT, YTO €ro 3HAa4eHUE 3aBUCUT HE
TOJILKO OT BEJIMYMHBI PAacCEMBaHUs, HO U OT abconroTHhIX 3HaueHuid CB. Ot sToro HemocraTka
cB00OOIeH Kod(purueHT Bapuanuu V , onpenensieMblil 0 3aBUCUMOCTH:

V= (2.9)

o,
]
[IpownnrocTpupyeM JaHHOE YyTBepxkJeHHe npumepoM. IlycTb uMeroTcs aBe BBIOOpOUYHBIE
coBokynHoctu CB. IlepBast xapakTepusyercsi 3HaUCHUSIMU x_l =40; o, =10. Bropas COBOKYIIHOCTb:
X,=30; 0,=9.
Ecnn onenuts paccenBanne CB no 3Ha4eHMIO o, TO IPUIETCS CIENATh BBIBOJ, YTO IEpBas

COBOKYITHOCTb XapaKTepu3yercs 0oJbIInM paccenBanueM. OqHako V, = % =0,25;V, = % =0,30.

OTcro/1a OKOHYATENIbHBIN BBIBOJ — BTOPasi COBOKYITHOCTh XapaKTePU3yeTCsi OOIbITNM
pacceuBanuem CB X.

Ecmu 30Ha paccenBanus CB cMelena 0THOCUTENBHO Havaaa KOOPAMHAT Ha BenuuuHy |, , TO
K03()(DUIIMEHT BapUalX BBIYUCISAETCA C yYETOM CMELICHUS:
o



rae pu N <25 ey = 11 — (I3 — 11)/2; 11, I3 — cooTBeTcTBEHHO TIepBOE M TpeThe 3HaueHuss CB u3
BapHUAIOHHOTO Ps/a;

mpu N > 25 ley = |y —0,5h; |y — Hayag0 mepBOro MHTEpBaia CTATHCTHYECKOTrO psjaa; h — mamHa
WHTEpBaJIa.

2.4. IlpoBepka 0JHOPOJIHOCTH UCXOAHON HH(pOpMaLUK

OneHkr XapakTEpUCTUK M3HOCA IOJYy4YalOT Ha OCHOBE CTATUCTUYECKOIO aHalM3a HCXOAHBIX
JAHHBIX, K KOTOPBIM IpeAbABISACTCA PsiJl TPEOOBaHUIM, B TOM YHUCIIE, YTOOBI OHU OB MAaCCOBBIMH U
OJHOPOJHBIMHM CIy4allHBIMH BeJIMYMHaMU. Bwmecte ¢ Tem, npu NpOBEIEHUH HAOIIOJEHUN
OTJENbHBIE TOAKOHTPOJIBHBIE OOBEKTHI MOTYT IONACTh IIOJ] BIUSHHE PE3KO HM3MEHUBIIMXCS
BHEIIHUX (DaKTOPOB, BCIIEACTBHUE YETO HCCIeyeMas BEIUYMHA OIYYUT IKCTPEMaJIbHBINA BBIOPOC.

BrioniHe 04eBHIHO, YTO 3TU PE3KO M3MEHMBILUECS (DAKTOPhI HEXapaKTEPHbI IS SKCIUTyaTalluu
OCTaJIbHBIX OOBEKTOB, & CTAJ0 ObITh, M 3HAYEHUE CIYYaWHON BEJIUYMHBI, IOJYYEHHOE MPU 3TOM,
SBJIETCS. HEXapaKTEPHBIM (HEOAHOPOJHBIM), M €r0 LEI€CO00Pa3HO UCKIIIOUUTh U3 BEIOOPKH.

B 37001 cBsI3M IpOBOAUTCS NMPOBEPKA OJTHOPOAHOCTH UCXOJHOM cTaTucTHYecKOoi nHpopmanuu 00
n3HOCax (MpoBEpKa HA BbINAJAIOIINE TOUKH).

I'pyOyio NpoBepKy NPOBOAAT, MCIONb3ys NpaBHIo Tpex curM — | +3c0,. OT momxydeHHOro

3HAa4YCHUA IMOKa3aTCiid HAACKHOCTH CHadajla BbIYUTAIOT, 4 3aTCM HpI/I6aBJ'I${IOT 30't . Ecnu KpaﬁHHe

HaOJII0IeHHbIE 3HaY€HMs HE BBIXOJAT 3a npeens! | + 30, , To BhIaJalomue TOYKU OTCYTCTBYIOT.

bonee TouHO mpoBepKy Ha BBINAJAIOIIME TOUKH MPOBOIAT 1O Kputepuio MpBuHa A, KOTOpBIi
BBIYMCIISIIOT 110 3aBUCUMOCTHU

A=t (2.7)

rne | u |, | — cMexHbIe 3HAUEHHS CITyYaiiHON BEIMYMHBI BAPUAIIMOHHOTO PAA.

[TpoBepKy HaUMHAIOT C KpaHUX 3HAYEHHI CITy4aliHOW BEIINYUHBIL.

BerunicienHoe A cpaBHUBAIOT ¢ TaOaMuHbIM 3HaueHueM A, = f(B,N), B3gToM u3 tadn. B.1,
nipu noBeputenabHoi BepositHocTH 3=0,90...0,99 u uucne nadbmonenuit N .

Ipu A< A;(8,N) mepexomsT k HpoBepke OJHOPOJAHOCTH cheayiomero 3Hauenus CB. Ilpu
A>:(p,N) mpopepsiemoe 3Hadenne CB HPU3HAIOT BBIMAJAIOIMM (DKCTPEMATBHBIM), H OHO
UCKJIIOYAeTCsl M3 BHIOOPOYHOM COBOKYNMHOCTH HaOmtofeHuid. [locie HCKIIIOUeHUs COCTaBIsIOT
HOBBIM CTaTHUCTUYECKUM psJ, BBIYMCISAIOT HOBBIE 3HAYEHMsI UMCIIOBBIX XapaKTEPUCTUK U OIATh
MIPOBEPSAIOT OJTHOPOTHOCTH MH(OPMAITUH.

IIpouenypy nmpoBepkH IPOBOAAT JUIsl BCEX 3HAYEHWM ciaydyallHOM BenuuuHbI. lcronb3oBaHue
kputepusi MpBuHa maerT Xopoluue pe3ynbTaThl MPHU YCIOBHM, UYTO BbIMaJarollve HAOIIOACHUS
HaXOJATCS Ha Kpasix BapyUallMOHHOTO psija.

B o0mem cinydae BO3MOXKHa CUTyalus, KOTJa yKa3aHHas Mpolenypa AaeT OTpULATeNbHBIH
pe3yabTarT A HaOMIOAEHUS, HAXOIIIErocss B CepeauHe BHIOOPOYHONW COBOKYIHOCTH, a €ro
UCKJIIOYEHUE M3 BBIOOPKH TOJIBKO YBEIMUYMBACT 3HAUE€HUE A IS CIEAYIOIEro MpoBEepsSeMOro
3HaueHuss CB. IlponomkeHue NPOBEPKH MNPUBEAET, B KOHEYHOM HTOre, K MCKIIOUYEHUIO U3
HCXOJHOW BBIOOPOYHOI COBOKYITHOCTH BCEX OCTaBIIMXCSI HEMPOBEPEHHBIMU K JAHHOMY MOMEHTY
HAOJIIOACHNH, YTO MPOTUBOPEUUT 37PABOMY CMBICTY. B 3TO# CBA3M MOXXHO HPENOI0KHUTH, YTO
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MCXO0/IHAsi BELIOOPOYHAsI COBOKYITHOCTh COCTOUT U3 2 rpynn HaOmoneHuit. [Ipu sTtom ogHOpoHBIE U
NepBoe BhINaarolIee HaOIIOACHHS ClIeyeT OTHECTH B EPBYIO rpymnmy oo0bemMoM N, 1Jsi KOTOpPOit

BBIIIOJIHACTCSA YCIOBUE A < ﬂq(ﬂ, N), a OCTaBlIMECs HENpOBepeHHbIMU 3HaueHuss CB — ko BTOpoii
rpynne oovemoM N,. OueBuiaHo, utoN, +N, =N . Drta cuTyanus BbI3bIBa€T HEOOXOAMMOCTH

MIPOBEPUTH TUMOTE3y 00 OJHOPOJHOCTH JABYX OOpa3oBaBIIMXCS TPYyNN HaONIOAEHUH B pamKax
o0111eii Teopru MPOBEPKU CTATUCTUYECKHUX TUIIOTE3, CYIIIHOCTh KOTOPOH M3JIaraeTcsi HUXKe.

CymHOCTh CTATHCTHYECKOW mpoBepku rumore3. CraTHCTHYECKas MpOBEpKa THIOTE3 00
OZTHOPOJHOCTH JIBYX T'PYIII HAOIIOICHNH, O COBIAJACHUN OIBITHOTO PACHPENICIICHNS C TEOPETUIECKUM U T.I1.
[0 CYIIECTBY CBOIMTCS K OINPEHEICHHIO MPUYMH BCETJa CYIISCTBYIOIMIMX MEXIy HHMHU pa3Induii
(pacxoxnaenuii). Eciam 5Tv mpUYMHBI HE3HAYUTENBHBI, HOCST CIIy4aiHbIN XapakTep (00yCIIOBIEHBI pa3MepoM
BBIOOPKH, CITyYaitHOCTBIO TOTIAJJAHMsI TEX WIIM WHBIX HAOMIOACHUN B BHIOOPOYHYIO COBOKYITHOCTD H T. 1.), TO
M PaCXOXJICHMS NMPU3HAIOTCS HE3HAYMTENFHBIMU, M BBIIBUHYTAas THIIOTE3a HE OTBEpraercs. B mporuBHOM
cllyyae CIEeAyeT CYHTaTh, YTO HWMEIOIIMECs pa3uuusi OOYCIOBJIEHBI CYIIECTBEHHBIMH (aKTOpaMu
(HampuMep, Pe3KO M3MEHHMBIIMMHCS YCIOBUSMH OJKCIUTyaTalud, KBAIH(HUKAIHMEH 00CITy>KUBAIOIIETO
TIepCOHaa | Jp.), TOITOMY BBIIBHHYTYIO TUIIOTE3Y CJIEAYET OTBEPIHYTh KaK HETPaBIONOI00HYIO.

[NockonbKy MpoBepKa SBISIETCST CTATHCTUYECKON (TIPOBOAMTCS TI0 JaHHBIM BBIOOPOYHOI COBOKYITHOCTH), TO
3aKITFOYEHHS] IPHHUMAIOTCSI C BEPOSTHOCTBIO, ONPEENISIEMOI YPOBHEM 3HAYHMMOCTH 0.

Ilox ypoemem 3nauumocmu ¢ TIOHUMAIOT BEPOSTHOCTH TOTO, YTO BBIIBHUHYTas THUIOTE3a Oyner
HE00OCHOBaHHO OTBEepruyTa (OyJeT coBepllieHa omuoka 1-ro poaa).

[Tpouerypa mpoBEpKH CBOAUTCS K CICAYIOIIEMY:

1) BEIOMpaeTCs KOMMYECTBEHHBIN MMOKa3aTenb (kpurepuit) U , XapakTepu3yIOnIni Mepy pacXoxXIeHus, U
BBIUHCIISIETCS €0 ONbITHOE 3HaueHue U ;

2) aHATM3HUPYIOTCS BO3MOXKHBIE OIIMOOYHBIC PEIICHHS M, MCXOMAS W3 TMOCIEACTBHH, K KOTOPHIM OHH
MOTYT IIPUBECTH, BBIOUPAETCS] YPOBEHb 3HAYUMOCTH

3) o BBIOPaHHOMY YPOBHIO 3HAYMMOCTH ONPE/IEISETCs KPUTHYECKOE 3HaueHue kpurepust U, ;
4) HPOBOAWTCS CPAaBHEHHE OINBITHONO W KpUTHYECKOro 3Hadyenuit kpurepus. Ecom U, <U ., 10

BbIZIBUHYTas T'UII0TE3a HE OTBEPracTCsa C BEPOATHOCTBIO l -« , THA4YC OT T'MIIOTE3bI NPUXOAUTCA OTKA3aThCA.

Maremarnyecku Benuuunsl o ,U 1 UKlo CBSI3aHBI 3aBUCUMOCTELIO BU/IA:

n

a=PU,, >U, )= ]1(U,,)du,,, (2.8)
Ug

rae U, — ONbITHOE 3HAYEHUE PACXOXKICHHMS, SIBIISIOLICECS CITydYaiiHON BETMUNHOM .
Hcxons u3 cMbIcna ypoBHS 3HAYMMOCTH M 3aBUCHUMOCTH (2.8) MOXKHO yTBEpXkKAaTh, 4To 3Hayenue U

JIOJKHO OBITH JOCTATOYHO OONBLIMM, YTOOBI PACXOXKACHUS, OOYCIOBICHHBIE CIIyYalHBIMKA NPUYMHAMH, HE
MO3BOJIMJIM OTKJIOHHWTH BBUIBUHYTYIO THIIOTE3Y KaK HEMpPaBIONON00HYI0. JTO obecreyuBaeTcsi BHIOOPOM
HeGonbumx 3Hauennii « . [lpn ymenpmennn @ 3nadenne U, pacTeT, 4TO BBITEKAET U3 3aBUCUMOCTH (2.8)

¥ [IOATBepKAaeTest Tabmuamu (Hanpumep, Tabi. B.2), rne U, = 7 (a, k).

JomyctuMo 1M 3a7aBaThCs OYEHb MAJICHBKOM BENWYMHOW ypoBHS 3HauuMocTu? Het, 31O
HEIeJIeco00pasHo, T.K. MPU 3HAYUTEIHLHOM YBEITUYCHUN Ulcp MOXKHO MEPEUTH pa3yMHYIO0 TpaHUIy MEPHI U

BBI6paTL TaKOC €ro 3HAUCHHUE, KOI'/la CpaBHUBACMas C HUM YK€ JOCTATOYHO OoIIbIlIast BEIUYMHA Uon 6yI[€T

00yCIIOBIIEHA HE CIIyYalHBIMU PACXOXKIACHHUSAMH, a CYNIECTBEHHBIMY MPUYMHAMH, HATMYHE KOTOPBIX TpeOyeT
OTKJIOHHUTH THUTIOTE3Y KaK HETPaBIOMOI00HYIO.
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CrenoBarenibHO, Ype3MEPHOE CHIDKCHHE YPOBHS 3HAUUMOCTH (X TIPHUBEJACT K TOBBIIICHHUIO BEPOSITHOCTH
COBEPILICHHS OIIMOKHU 2-TO POJia — MPUHATHIO HEBEPHOW THITOTE3BI.

[losTOMYy B WMH)KEHEpHOW MpakTHKe OOBIYHO 3aaatoTcst ypoBHeM 3HaunmMocTd « =0,01..010. Torama
BEPOSITHOCTh ~TOTO, 4YTO BBIABWHYTas THIOTE3a HE OyIeT OTBEprHYyTa, OIpeneNseTcs Kak
P=1-«=0,99...0,90.

[IpoBepka omHOpOAHOCTH OOpA30BABIIMXCS ABYX TPYNIl HAONIOAEHWH MOXET OBITh NpPOBEACHA C
nomotipio kputepus [Iupcona, eciau 06e TPYIITBI TOCTATOYHO OONBIITHE (N1 uN, > 40...50) , WU KPUTEPHSI
Bunikokcona (YHIKOKCOHA), ecii 00beM HaOII0ACHUH B KaXKI0M TPYIIIE MaJl.

3uauenue kputepus [Iupcona (y?-KpuTepus) BEIYUCIAETCS M0 3aBUCUMOCTH

! 1 m, m, i
MELLD I LUSLLY
i m+m (N N,

rae N; u N, — uncio HabIroIeHnii COOTBETCTBEHHO B 1-i U 2-i rpymmax, | — uucno nunrepsanos, Ha
KOTOpBIC Pa30MThl HAOMIOAEHUS B IPYyIIax, My; ¥ M, — YUCIIO HAOIIOAEHHH COOTBETCTBEHHO B 1-if 1 2-if
rpynrax, MmonaBIiux B i-il HHTEpBaJI.
BbIYMCIIEHHOE 3HAYEHME y>-KPUTEPHUs CPABHUBAETCS C KPUTUYECKHM ;(z(a, k), KOTOpOE OIpeeseTcst
o Tab:1. B.2 B 3aBUCHMOCTH OT BRIOPAHHOTO YPOBHS 3HAYMMOCTH (¢ M 4YHCia creneneit ceobomsr k =1 -1,
Ecm % < y? (a, k), TO THUMNOTE3a 00 ONHOPOAHOCTH HAONIONEHWA B 2 TPYIMIIaX HE OTBEPraercs u

MIPUHUMAETCS penieHne 00 00paboTke BceX HAONIONEHU B paMKaxX OJHON BBIOOPOYHOW COBOKYITHOCTH. B
NPOTUBHOM CITy4ae JayibHeimas 00padoTka MPOBOIUTCS ISl KaXKJOM IpyIbl HAOIIOJCHUH OTAEIBHO.
MeTtoauka IpoBepKH FHIOTE3HI 0 KpuTeprto Bunmkokcona usnoxena B [1, 2].

2.5. I'padpuyeckoe mocTpoeHUe ONBITHBIX pacnpeaeeHnil MoKa3aTesieil HaJeXKHOCTH

JlJ1g HarJIgTHOTO MPECTABIIEHUS ONIBITHOTO PaCIpe/IeleHNs, OLIEHKH KauyecTBa MPOU3BEIEHHOTO
IpynnupoBaHus (pa3fesieHus Ha MHTEpBaJibl) U 0ojiee 0OOCHOBAHHOIO BBIJIBUYKEHUS! TMIOTE3BI O
MIPENIoJIaraeMOM TEOPETHYECKOM paclpeesieHud MO JaHHBIM CTAaTUCTHYECKOTO psiia CTPOAT
TUCTOrpaMMy, MOJUIOH U TpapuK HAKOIUIEHHOM OMNBITHONW BeposiTHOCTH. HekoTopwie obmue
MpaBUJIa MOCTPOSHHS TPaUKOB M3JI0KEHBI B T1.II. 5.3.

JUis mocTpoeHust eucmozpammsl Ha OCH aOCHUCC B MPOU3BOJIBHO BBIOPAaHHOM MaciiTade
OTKJIaJBIBAIOT TPAHMIIBI MHTEPBAJIOB U HA KaXKJOM HHTEPBAJIE CTPOST MPSIMOYTOJIbHUK C BBICOTOH, B
o01ieM cilydyae paBHOM CTaTUCTUYECKOW OLEHKE IUIOTHOCTH paclpeieleHtsl, KOTopas BhIYUCIISAETCS
I10 3aBUCUMOCTHU:

f(lci)=%, (2.9)

rae | — cepennna I-ro uHTepBana usmeHenus CB; M, — ONBITHAs 4aCTOTA MONaaHus HAOII0IeHUH
B i-if mHrepBanm; N — uuciao HaOmOAeHHH B BBIOOPOYHOW COBOKymHOcTH; N, — mimHA i-ro

WHTEpBaa.
CyMmMa mmormajieit Becex mpsiMOYroJIbHUKOB THCTOTPAMMBbI paBHA €TUHULIE.
Ecnau unmepsanvt pasnvl Opye opyey hy =h, =...=h,, mo 0na coxpawenus sviuucienuti MO#HO

CMpOUmb  2UCMOZPAMMY, 6bICOMA NPAMOY2OTbHUKOS KOMOPOU pABHA ONBIMHOU  8ePOAMHOCIU
. .. — m.
nonaoanusi HAOOOeHUull 6 - UHmMepsa p(Ici):W' (puc. 2. 1). OdueBHIHO, YTO XapakTep

THUCTOrpaMMBbl (XapakTep pacrpeieseHus) Mpu 3TOM HE HM3MEHHUTCA, a CyMMa IUIOLIaJeld Bcex
NPSIMOYTOJILHUKOB Oy/IeT paBHA JUIMHE WHTepBana . [lpu nepagnvix unmepsanax 3mo ynpowenue
He0onycmumo, m.K. UcKasxcaem pacnpeoeneHue.
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Pucynok 2.1 — ['mcrorpamMmMa ONBITHBIX BEPOSATHOCTEH H3HOCOB

[Ipu nocTpoeHUM MOJUIOHA paclpereeHHs 10 OCAM adCIMCC U OPAMHAT OTKIIABIBAIOT TE€ XKe
3HAYEHUS, YTO U IPU MOCTPOCHUU T'MCTOrpaMMbl. TOUKM IMOJMUIOHA pacrpeaeseHus: o0pa3yroTcs
[IEpECEeYCHUEM OPJMHATHI, PAaBHOW ONBITHON BEPOSTHOCTU MHTEpBaja ﬁ(lci) WIN CTaTUCTUYECKOU

oreHke miotHocTu pacnpeaenenus f (I, 1 abcuucchl, paBHO#H cepeauHe 3TOro UHTEpBana .

ci)»
HauanbHyro ¥ KOHEUHYIO TOYKM MOJMIOHA paclpeseleHus NpUpaBHUBAIOT K alOciuccaM Hayaia
IIEPBOTO M KOHIIA IOCJIEJHEr0 MHTEPBAJIOB CTaTUCTHUYECKOro psaa. CMeKHble TOYKU IOJIMIOHA
COCMHSAIOTCS MIPSIMBIMHE JIMHUSIMH, a MTOJIUTOH PaclpeAeIeHHs B IIeJIOM NMPHOOpPETaeT BUJ JIOMaHOH
muann (puc.2.2). UmMenHo rpaduueckoe n300pakeHNe THCTOTPaMMBbI U MTOJIUTOHA TT03BOJISET Ooee
000CHOBaHHO  c(OpPMyIUPOBATH TUMOTE3y O MPEANOJNIAaraeMOM TEOPETHYECKOM  3aKOHE
pacripesieneHusl.

Jns  mocTpoeHuss TpaduKa HAKONJIEHHbIX ONbIMHBLIX GeposamHocmell MO OCH  abcuuce
OTKJIa/IbIBAIOT TPAHUIIBl MHTEPBAJIOB, & 110 OCH — OPJMHAT HAKOIUIEHHBIE OIBITHBIE BEPOSITHOCTH.

|
Touku rpaduxa oOpa3yroTcs NepeceueHueM OpJIMHATHI, paBHOW CyMMe BEpOsSTHOCTEH Zﬁ(lci)
1

u a6CLII/ICCBI KOHIIa i-ro

i
WIN CTAaTUCTHYECKUX OIICHOK IIIOTHOCTEH pacnpeneneHHﬂz f(lci) ,
1

uHTepBana | ;. IlepByro Touky nmpupaBHUBAIOT K Hayally NEPBOr0 MHTEpBaja, NOJy4YEeHHbIE TOUKU

COCIIMHSIOTCS IPSIMBIMH JIMHUSAMH (puc.2.3).
Tucmoepamma u nonueon A61a10McA OUPHepeHyuarbHbIM, a epaQuK HAKONIEHHBIX ONbIMHBIX
gepossmHOCmel — UHMeSPATbHLIM CIAMUCMUu4ecKumu 3akonamu pacnpeoenenus CB.
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P(t;) — mosMron pacnpeeneHus oNbITHBIX BEPOSTHOCTEH!;
P(t; ) — pactpeeneHre TEOPETHUECKUX BEPOSATHOCTEH
Pucynok 2.2 — luddepeHunanbHblif 3aK0H pacrpeieneHus H3HOCOB
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1 2 3 4 5 6 7 a 1.102 MM

F (I )— HAKOIUICHHBIE OIIBITHBIE BEPOSITHOCTH;
F(I ) — HaKOIJIEHHBIE TEOPETUUECKUE BEPOITHOCTH
Pucynok 2.3 — IHTerpanbHblil 3aKOH pacipe/ieseHusl U3HOCOB

2.6. BolpaBHMBaHHe ONBITHOIH MH(pOPManMN TeopeTHYECKUM 3aKOHOM pacnpeaeleHust

[Tonmy4yeHHble pacnpenesneHus nokasaTteneil HaaeKHOCTH B Buae Tabmuipsl 2.1 u rpadukoB (cM.
pucyaku 2.1, 2.2, 2.3) mocTtpoeHBl TIO JaHHBIM BHIOOPOYHOH COBOKYITHOCTH OTPaHUYEHHOTO
oobeMa. OHM OTpaXxaroT HE TOJBKO OOIIMEe 3aKOHOMEPHOCTH, HO U T€ CiIydaliHble 0COOEHHOCTH, B
KOTOPBIX JKCIUTyaTHPOBAIUCH OOBEKTHI BBIOOPOYHOH COBOKYIMHOCTH. [loaTomy, mpexae uem
pacrpoCTpaHsATh IOJIyYEHHBIE paclpelelieHus] M UX XapaKTepUCTUKU Ha BCIO TE€HEPAJIbHYIO
COBOKYITHOCTh, OT ATHX OCOOCHHOCTEH HEOOXOIUMO OCBOOOIUTHCA. JTa 3a7ada PEIIaeTcs MyTeM
3aMEeHbl ONBITHOTO  paclpeneNieHusl CHelHMaIbHO MOJ00paHHBIM Hamboyee aJeKBaTHBIM €My
TEOPETHYECKHM 3aKOHOM, CIIPaBEeIUIMBBIM JUISI BCEH Te€HEpaIbHON COBOKYITHOCTH MAIIWH.
Vkasannaa 3amena Haszwleaemcs npoyeccom GblpAGHUBAHUS (C2NANCUBAHUS) CMAMUCMUYECKOL
ungopmayuu, a yCTaHOBJIEHHBIM TakuM oOpa3oMm TeopeTnyeckuil 3akoH pacnpezaeneHus (T3P)
MO3BOJISIET PACCUUTHIBATh MOKA3aTENN HAZECKHOCTH KaK BCEH COBOKYITHOCTH MAIIMH JAHHOTO THIIA,
TaK U J1000i BEIOOPOYHOM MX COBOKYITHOCTH.
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B oOmem crnywyae mporecc BbIpaBHUBaHUS (CTJIQKUBAHUSA) CTATHCTHYECKON (OMBITHON)
nHbOpMAaIUY BKIIOYAET B ceOs:

— BBIIBUOKEHUE TUIIOTE3BI O npeamnonaraeMom T3P;

— BBIYMCIICHUE U IpaduuecKoe mocTpoeHune JudepeHnnaibHoro u uaTerpaibHoro T3P;

—IPOBEPKY MPaBAOINOA00Ms (CXOUMOCTH) ONBITHOTO pactipeneneHus u T3P;

—TpUHATHE pEIICHUS O 3aMEHE OINBITHOIO paclpelelieHus HaumOoee aaeKBaTHBIM eMy
TEOPETUYECKIM 3aKOHOM.

2.6.1. BolaBu:KeHHMe THIIOTE3bI 0 MPeANnoJIaraeMoM TeOpPeTHYECKOM 3aK0HEe pacipenaeeHust

W3BecTHO, 4TO M3HOCHI JAETaleH, MCIBITHIBAIOIIMX B MPOIECCE IKCIUTyaTAllHH MEXaHUYECKHE
Harpy3kd HauOoliee aJeKBaTHO ONMCHIBAIOTCS HOPMalbHBIM 3akoHOM pacnpezenenus (H3P) u
3akoHOM pacnpenencaus BeitOymna (3PB). OxcnonennmanpHbii  3akoH  (O3P) u  3akon
pacnpenenenuss Penes sBnsroTcs uactHeiMu cinydasimu  3PB. IlpenBaputenbHoe cCykAeHHE
(rumote3y) o mpenmnosiaraeMoM 3P MOXHO COCTaBHTH IO BUAY THCTOTPAMMBI, BHUIY IOJIMTOHA
OTBITHBIX BEPOSTHOCTEH u (Wiau) 3HaueHHt0 KoddduuueHnta Bapuanuu. Ecnu mnpuxomutcs
BEIOHpaTh Mexy D3P u H3P, To ¢ qocTaTOYHOM CTENEHBI0 YBEPEHHOCTH MOXHO C(HOPMYITHPOBATH
MPaBAONOIO0OHYI0 TUIIOTE3y IO BHUAY MOJUroHa. B apyrux cutyamusx Oonee uHpoOpMaTUBHOU
XapaKTepUCTUKON siBisieTcst KoadduuumenT Bapuanuu v . [Ipu stom, ecnu v < 0,30, To BbLABUraOT
runore3y o H3P. Ecnmu v > 0,50, To Oonee anexBarHO# mpejacraBisiercs runore3a o 3PB. Tlpu
3HaueHHsIX Koddduimenta Bapuaruu v =0,30...0,50 Bo3HHKAaET HEONpPEACICHHOCTh. B 3TOi
cutyanuu runote3sl o H3P u 3PB sBnsioTcst paBHONMpaBHBIMU, OITOMY MPOU3BOJIUTCS PacyeT
middepeHMaIbHOr0 W UHTErpanbHOro 3P  000MX BUAOB C MOCIEOYIONMEH MPOBEPKOU
MpaBAONON00US KaXJA0ro W3 HHUX IO OJHOMY W3 KpPUTEPHUEB COIVIACHUS U TMPUHATHEM
COOTBETCTBYIOIIETO PEIICHUS.

2.6.2. Pacuer 1 nocrpoenue q1updpepeHuaIBLHOTO U HHTErpajabHoro T3P

Jlna nopmanvhozo 3akona pacnpeoenenus. VI3BecTHO, 4TO MIIOTHOCTh (DYHKIIMH HOPMAJIBLHOTO
pacnpenenenus (nuddepeHmanbHbIN 3aK0H) OMUCHIBAETCS 3aBUCHMOCTBIO BUIA:
(-1
1 - 25,2
f(l)=———e & (2.10)
o2
a GyHKIMS pacripeesieHus (MHTeTpaIbHBIA 3aK0H) —
1 I (=D)?
2
F()=—F=e > d, (2.11)
o,\N2r1 Y,
rae | — 3nauenue CB (M3HOCa, HApaOOTKM MEXKAY OTKa3aMH, pecypca, Cpoka CiyxkObl u T..); | —
CpelHee 3HaYeHWE W3HOCA, BBIUMCIEHHOE TI0 pe3yibTaTaM HaONIOJCHUN —  OIeHKa
Mmaremarudeckoro oxuganus CB; o, — oljeHKa CpeHEKBaIPaTHYECKOr0 OTKIIOHEHHS N3HOCA.

Wnrerpan Buaa (2.11) He TabnW4HBIA, MO3TOMY I€71€COO0pPa3HO BBIUMCIUTH €r0 3HAYCHUS
YHICJIEHHBIM METOAOM U 3aTabynupoBaTh. [ yaoOCTBa BBIYMCICHUH U TaOyIMpOBaHUS BBEIEM
MEPEMEHHYIO:

z =G—I. (2.12)

Torna dz=id|—>d|=a|dz.
0,
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B KOHEUHOM HTOTe MOJTyYMM HEHTPUpoBaHHble (Z =0) ¥ HOpMUPOBAHHEIE (07, =1) QyHKIHUK:
1

z
2

fo(z)=—==e 2, (2.13)
27
R(2)= % jezdz. (2.14)

HpaBHe 4JaCTH OJTYYCHHBIX Bpra)KeHI/If/'I 3aBUCAT TOJIBKO OT OI[HOI>'I BCJIMYUHBI Z , IMO3TOMY HX
JIETKO 3aTa0yIupoOBaTh.
Buiuucnenue niomnocmu ¢hynkyuu pacnpedenenus f (1) mpousBoasT no 3aBUCHMOCTH

1
f(1)=—"f(2).
o,
Tak kak mpU COCTaBICHWH CTATUCTHUYECKOTO psma (cM. Tabmuiy 2.1) ObuUIM BBIYHCICHBI HE

CTaTHCTHYECKHE TIOTHOCTH QyHKIMK pactupenencaus f (1), a onbITHBIE BEpOSTHOCTH MONAIaHUS
WU3HOCOB B |-U MHTEpBAI ﬁ(lci), TO JJIsi 00ECIIeYeHUs] CPAaBHIUMOCTH PACHPECIICHHI BBIYUCIUM

TCOPCTUYCCKUEC BEPOATHOCTH 3THUX KC COOBITHH 110 3aBHCUMOCTH

pll) = oz )i =L, (2.15)

-1
rae h — auuHA WHTEpBaia, MPUHSTAs MPU IMOCTPOCHHH CTATUCTUYECKOTO psima; Z; = ——— —
O
|
KBAHTHUIJIb HOpMaJ'ILHOFO pacnpez[eneHI/m, 3HA4YCHHUC KOTOpOFO BBIYHUCIICHO JIA CepeI[I/IHbI i-FO

Iy =1
uHtepBana |;; f, (Zi): fo| ——— | — 3HaueHMe LEHTPUPOBAHHOH U HOPMHUPOBAHHOH IIOTHOCTU
|

pacnpenenenus u3 npuioxeHus . [Ipy HEOOXOAUMOCTH HHTEPHOISAIUIO CIEIYyeT MPOBOIUTH B
COOTBETCTBUM C TMpuiIokeHueM JI; N — 9YHCIO HHTEPBAJIOB, NPUHATOE TMPH COCTABJICHUU
CTaTHUCTUYECKOTO Psfa.

IIpu smom cneoyem yuecmo, umo f (— Z): fo (Z)

Ilpumep 1. Tlo nanHbIM O HapabOTKe MEXOY OTKazaMu MOAKOHTpoNbHBIX N=100 nBurareneii
ycranopnensl: t= 0,410 MM, o,= 0,100 mm. J[nmuHa wWHTEpBana, MPHUHSITAS MPU COCTABICHHUH

cratuctuueckoro psaa, h=0,070 mm. OnpenenuTs TEOPETUUECKYIO BEPOSITHOCTh TOTO, YTO U3HOCHI
neranei OyayT COOTBETCTBOBATH nepBoMy nHTepBary 0,155...0,225 mMwm.
h 0,070 _ (0,190~ 0,410
t, =0190)= — f(z)= —— f,| '
ot =0130)= 216 - 4570 1 2200
Hcnonb3ys 3aBUCUMOCTS (2.15), MOXKHO ONpesIeUTh TEOPETUUECKOE YHCIIO HHTEPECYIOIUX HAC

COOBITUH (UUCTIO M3HOCOB, COOTBETCTBYIOIIUX I-My HHTEpBAIly) 10 popmyie

j =0,7f(-22)=07f(2,2)=0,7-0,04 = 0,028.

my; = p(lg)N. (2.16)

Ilpumep 2. B ycnoBusx mpuMepa | BBIUUCIMTH TEOPETUYECKOE YHUCIIO JETAIEH C W3HOCAMH,
COOTBETCTBYIOUIMMH I1siTOMY MHTepBay 0,465...0,535 mm mpu N =100 .

Pewienue

1. OmpenenseM TEOPETUUYECKYIO BEpPOSTHOCTH TOTO, YTO WM3HOCHI JeTajneil  OyayT
COOTBETCTBOBATh MSATOMY UHTEPBATY
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p(l s =0.500) =

0.070 (0.500—0.410
0.100 ° 0.100

2. OnpenensaeM TEOPETUIECKOE YUCIIO IeTaleH ¢ N3HOCAMH, COOTBETCTBYIOLIMMU IIITOMY
VHTEPBAILY.

j =0,7f(0,9)=0,7-0,27 = 0,189.

my; = p(l s )N =0,189-100 =18,9 orka30B.

JIpobHOe YnciIo 0TKa30B HE TOJKHO CMYILATh pacyeTurKa.
Brruncienne GyHKImy pacnpeneneHus F(t) ocymecTBaseTcs Mo 3aBHCHMOCTH

F(1)=F,(z); i=1..,n, (2.17)
I, — 1
rac Zi = — KBAaHTHWJIb HOPMAJIbHOI'O PACHpCACIICHHA, 3HAYCHUC KOTOPOIr'0 BBIYUCIICHO JIA
o,
KoHIla i-ro wuHTepBanma | ,;F, (Zi) — 3HAYeHME MHTErpalbHOM (YHKIMM HOPMaJbHOIO

pacpeaciiCHusd, B3sATbIC W3 IIPUIIL. Z[ HpI/I HeO6XO,Z[I/IMOCTI/I HHTCPIIOJINHUIO IIPOBOJUTL B
COOTBCTCTBUH C IIPHUIJIL. .H; N — 91UCJI0 MHTCPBAIOB, MPHUHATOC IPHU COCTABICHHN CTAaTHUCTHYECCKOTO

psaa.
Lpu smom cnedyem yuecms, umo

Fo(-2)=1-F,(z).

IHpumep 3. B ycnoBusax npumMepa | BEIUUCINTS 3HaYCHUE (DYHKIIUU pacipeiesieH!s] Ha KOHIIE 2-

ro unrepsana 0,225...0,295 mm.
F(1., =0295)=F,[ $:2%>~0410
0.100

Hcnonb3ys 3HaueHus: GyHKIMU PAacHpeaeseHHs], MOXHO BBIUUCIUTh TEOPETHUECKOE JeTanel ¢
M3HOCAMH, COOTBETCTBYIOIIMMH | -My UHTEpBally, o ¢popmyse

j =F,(-115)=1-F(115)=1-0,88=0,12.

my; =[F(1:)-F ()N (2.18)

Ilpumep 4. B ycnoBusix mpumepa | BBYHCIUTH YHCIO JeTajlell C W3HOCAMHU,
cooTBeTcTBYyomuMHU 4-My uaTepBary 0,395...0,465 mm mpu N =100 .

Pewenue
1. OnpexnensieM TEOPETHUYECKYIO BEPOSTHOCTh TOTO, YTO U3HOCHI JieTalieil OyayT HAXOJUTHCS B
untepsaie 0,395...0,465 mm. U3 Teopun BepOSTHOCTEH N3BECTHO, UTO

p(IH4 <l< IK4): F(IK4)_ F(IH4): FO(O"'IK4)_ FO(OIH4)
Hcnons3ys 3TO CBOKCTBO, OJIYYUM

F(0.395...0.465) = F, (0...0.465)— F, (0...0.395) = F
( )=Ful )-Fl ) 0( 0.100 0.100

=F,(0,55)- F,(-015)=F,(0,55)-[1- F,(0,15)]= 0,71— (1- 0,56) = 0,27.
2. OmnpenenseM TEOPETUYECKOE YMCIO JeTajeil ¢ H3HOCAaMHU, COOTBETCTBYIOIIMMHU  4-My
UHTEpBAIY.

0.465—0.410) = (0.395—0.410)
sl S e

m;, =0,27-100 = 27 neranei.
CpaBauBas 3aBucumoctd (2.16) u (2.18), crmemyer 3amMeTutTh, 4YTO 0Oolee yenecoodpasHo
BbIYUCTIAMb MeopemuiecKoe Yucio omrkazos no gopmyne (2.18).
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I'pauk F(I ) MOXeET OBITh MCIIOJIB30BaH JJIsl ONPEICICHUS] TEOPETUIECKOTO YiCia IeTajaed My,

U3HOC KOTOphIX He Oomee |, To ectb My = F(l;)N, a Takke TEOpeTHYECKOro YMcia JETaleH,
COOTBETCTBYIOIIETO obomy uHTepBany usHocoB (l..l,) - my, ., =[F(l,)-F(,)]N npu
I, >1.

I'padux muddepennuanbHOro 3aKoHa p(lci) MO3BOJISIET PeNbe()HO BBISIBUTH CTENICHb OJIM30CTH
(pacxoXIIeHHs1) ONBITHOTO M TEOPETUYECKOTO pacmpeseneHuii. Bmecre ¢ TeM, npu HE0OXOIUMOCTH
[0 HEMY TaK)K€ MOXKET OBITh BBIYMCICHO KOJIMYECTBO OTKA3aBIIMX MAIIMH B MPOH3BOJIBHOM
UHTEpBAJIC (Il; Iz). JInst 3TOro HeoOXOIUMO IUIOMIAAb MOoJ TU(QepeHIInaTbHON KPUBOH p(lci),

COOTBETCTBYIOIIYIO 3TOMY UHTEPBALY S(I ol ), OTHECTH K OOIIEH IIIOMaaM IO/ 3TOM KPHBOH S,

1 MMOJIYYCHHOC 3HAYCHUC YMHOKHUTDb HAa YMCJIO UCIIBITBIBACMBIX (HOI[KOHTpOJ'IBHBIX) mamuH N , T.C.

m, (Al )= S‘(S'l—'z) N, (2.19)
OBIIL
rie Al =1, —1,.

/lna 3akona pacnpeoenenusn Beiioynna

W3BecTHO, UTO TUIOTHOCTH PYHKIMH pactipeneneHus BeiiOyma (muddepeHnmanbHbii 3aK0H)
OIMCBIBACTCSI 3aBUCUMOCTBIO BUA:

b-1 b
b(1-1, -1,
f(l):— —= | exp|-| —| |, (2.20)
a a a
rne a,b— mapaMerpbl 3aKOHa pacIpeleNieHus, NMpUYeM a — IapaMeTp Macmrada, WMEIOIIHUN
pa3MepHOCTh citydaifHO# BennuuHbI |; b — mapamerp dopmbr (Oe3pasmepnas BenmumHa); |, —
CMEIIEHHUE 30HbI PACCEUBaHUS CIy4aiHOM BeIMUYuHBI | .
[Tapametp b onpenensitot, ncnonsiys koadduient Bapuauu no tadmuie E.1 npunoxenus E.

W3 3T0r0 e NpuIokKeHus BbIOUparoT 3HadeHus kodddumuentos K, u C, .
[TapameTp a paccUMTHIBAIOT IO OAHOMY U3 YPaBHEHUM

I —1
a=-—— pma=2L. (2.21)
C

b b
Jlnist BbIUMCIIEHUS U TaOyJIMpOBaHMS IUIOTHOCTH pacIpeesieHus f(l) no 3aBucumoctu (2.20)

noTpeOoBajioch Obl CTPOUTH TPEXMEPHYIO TaOnMIly, T.K. OHa sBIseTcs (yHKUMEH 3 apryMeHTOB

a,b u 06obmenHoro napamerpa ——. [loaTomy Tabynupyercss GyHKIHS fl(l ), KOTOpasi UMeeT
a

BUJI

-1\ -1\
f,(1)=b —= | exp|—| —=| |. 2.22
(1)=b{ —=] o) —| — (222)

Ora ¢GyHKIUS 3aBUCHUT OT JBYX apryMEHTOB — OT mapaMerpa b u 0000IIeHHOro mapamerpa

= Teu
—
N3 cpaBHenus 3asucumocteit (2.20) u (2.22) oueBUAHO, YTO

f(|):§ f(%bj
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Paccymz[a;l AHAJIOTM4YHO II. 262, BeryncuM He f (l ), a TCOPETHUYCCKHUE BEPOATHOCTH ITOIIaaHUA

CB B i -if uHTEpBa, HAIPUMEP, BEPOSITHOCTH TOTO, YTO U3HOCHI JeTaJIei OYIyT HAXOIUTHCSA B B i -M
WHTEpBaJIC 110 3aBUCUMOCTH

o p|; (i=1,...,n), (2.23)

I —1
rae 3Hadenus pynkmun f,| = b | npuBenens! B Tabmuue E.2
a

npunoxenus E. IIpy He0OX0AMMOCTH MHTEPNOIALMIO NPOBOJAT B COOTBETCTBHHU C NPHIIOKEHHEM
JI; h,n — COOTBETCTBEHHO JIJIMHA MHTEPBaja U YMCJIO MHTEPBAJIOB, NPUHATHIE IIPU COCTABICHUU
CTaTUCTHYeCKoro psana; | —3nayenne CB B cepequue i -ro HHTEpBaa.
Oyukuus pacnpenenenus Belibymia umeer Bua

IKi — ICM ]
F(1,)=1-exp| - el i=1..n (2.24)

Jlannast QyHKIHS 3aBUCUT OT JIBYX apryMEHTOB — OT mapamerpa b u 06o0meHHoro napamerpa
I, —1

——*  Ee 3Ha4CHUs MOTYT OBITh BBIYUCIICHBI HEMIOCPEICTBCHHO IO 3aBUCHUMOCTHU (2.24) uiu
a
orpeneneHsl o Tabmuie (cM. npuinoxkenue JK). Bxomamu B 3Ty Tabiuity sBISIOTCS:

— 3Ha4YeHue napamerpa b ;

| .
— 3HaueHne 0000IIeHHOTo mapameTpa —4 <
a

3necy |, — 3HadeHwWe ciydallHOM BENMYMHBI Ha KOHIE I-T0 MHTepBana. llpum HeoOXoammocTh

WHTEPIOJISIIINIO TTPOBOJISAT B COOTBETCTBUU C MIPHIIOKEHUEM JI.

Ucnone3ys 3aBucumoctd (2.23), (2.24), MOXHO BBIYHCIUTH TEOPETHUECKOE YHUCIIO
WHTEPECYIOIINX HAC COOBITHI, HAITPUMEP, YUCIIO JIeTalel ¢ U3HOCAMHU, COOTBETCTBYIOIIUMU B | -My
WHTEpBaIy 1o hopmyie

My = p(lci )N (2.25)
WITH
My = I_F(Irci )_ F(Ik(i—l) )JN ' (2.26)
rre N — olriee urciio aHaTU3UPYEMBIX JIeTaJIeH.

3aBucumoctu (2.23), (2.24), (2.25), (2.26), a Takke MOCTPOEHHBIC TPaPUKU HCTOIB3YIOT IS
1eJieH, aHAJIOTUYHBIX BBIMIEITPUBEICHHBIM /I HOPMAJILHOTO 3aKOHA PAaCcTIpe/IeICHUsI.

Pe3ynbTaThl BBIpAaBHUBAHUS OMNBITHBIX JIAHHBIX TEOPETUYECKUMHU 3aKOHAMH PpacCIpeeeHUs
1enecoo0pa3Ho MPeJACTaBUTh B BHJIE TAOTHIIBI 2.2

Taéauua 2.2 — Pe3yibTaThl BHIPABHUBAHMS ONBITHBIX JAHHBIX
TeOPETHYECKHMH 3aKOHAMH pacnpe/ie/ieHust

ul I H2 HN
T paHuLla UHTEpBaJia

(emnanna m3mepenus CB)
I k1l I K2 KN

CepennHa nHTEpBasIa

I I I
(enununa usmepenus CB) < 2 en

OmnbITHas yacToTa M, m, m, ... m

19



£ OneITHas (1
2 BEPOATHOCTH p(l,,) p(l..) p(l,,)
S p(lm)
5
<E GE Teopernuec | H3P p(lcl) p(l,) | ... p(lcn)
2 & | Kad
% % BEPOSITHOCTh
22 p0) 38| p(la) | () | o | plla)
=
Hakomnnennas
- OIBITHAA ﬁ(l Cl) n
) BEPOSITHOCTD _ o(l.
§ S| _ i p(lcl) —(r ) ;p( )
25| FO)=3p01) i
3 1
3 7.
5 8 | OyHKUus K
E = Demponac H3P | F(l,) 2/ ] F(1,)
HU
F=ra, |30 | FOL) | FU) | RaL)
TeopeTuueckast H3P | mp My, " My
gacTora My 3PB My, my, my,

2.6.3. IIpoBepka npaBaonogo6us (CX0OAUMOCTH) ONBITHOTO ¥ TEOPETHYECKOI0 3aKOHOB

pacnpeneaeHust

CymHocTh U oO0IIasi mpoueaypa CTaTUCTHUECKON MPOBEPKH THIOTE3 JAOCTATOYHO MOAPOOHO
W3JIOKEHHI B 1. 2.4.

[Ipu mnpoBepke CcXOAMMOCTHM ONBITHOTO pacnpenenenuss CB ¢ Teoperuyeckum Mepy
pacxoxnenus (6mu3zocT) Mexay HuMH U Has3bpIBalOT kputepueMm coriacus. K umcny nambonee
MIPUMEHSEMBIX KPUTEPUEB OTHOCATCS:

— kputepuit Konmoroposa A ;

— XM-KBaJIpaT KpuTepuii (kputepuii [upcona) y°;

. 2
— kputepuit Muzeca—Kpamepa—CmupHoBa @ .
Kpurepnit Koamoroposa BeIMUCIAETCS IO 3aBUCUMOCTH

A=DVN; D=max|F(l;)-F(,) i=1..n, (2.27)

roe F(1,), F(l,) — COOTBETCTBEHHO 3HAYEHHS HAKOTUIEHHBIX OMBITHBIX BEPOATHOCTEH M (YHKITHH

pacmpeneeHus Ha KOHIE | -To uaTepBaia; N — 00beM BEIOOPOYHOIN COBOKYITHOCTH HAOIOICHU; N
— YKCJIO UHTEPBAJIIOB CTATUCTUYECKOTO PsJIa.

Kpurepuit KonmoropoBa wucnonbs3yercss moabko Oas cayuas, KOTJa TEOpPEeTUYECKOoe
pacrpeneieHue U3BECTHO, T.€. U3BECTHBI BHUJ 3aKOHA U €ro napaMerpsl. IIpudeMm 3HaueHHs THUX
MapamMeTpoB HE JIOJDKHBI OBITH OIpEeNeleHbl MO TOM e BBIOOPKE, MO KOTOPOH BBIYMCIICHBI
HAaKOIUICHHBIE OIIBITHBIE BEPOSTHOCTU If(lki). TpeboBanneM Kk 00beMy BBIOOPKH SIBIISETCS

N >(40..50).
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Kputepuii [IupcoHa BIUUCIAIOT 110 3aBUCUMOCTH

N B 2
=y mom)” (2.28)

i1 My

rae m; — ombiTHas yactorta nomnajanus CB B i-if MHTEpBan CTaTHCTHYECKOro psga (Oepercs u3
Tabmuus 2.1); N — YKCIO UHTEPBATOB CTATHCTUYECKOTO psiaa; F(I,), F(I(i_l)) — 3HaYeHHe PYHKIUHU

pacnipesiesieHusl (MHTErpalbHOM (DYHKIMH) COOTBETCTBEHHO B KoHIe i-ro U (i —1)-ro uHTEpBANIOB;
my = [F(I i )— F(I i )]N — TEOpeTHYecKas 4acToTa B I-M HHTEpBaJe CTaTUCTUYECKOTO PsAa.

[IpumeHenue y° -KpuTepus He TpeOyeT anpHOPHOIO (IOOIBITHOrO) 3HAHMSA NAPAMETPOB 3aKOHA
pacrpenieNieHusl U XapaKTepHU3yeTcsl CPaBHUTEILHO Majlod BEPOATHOCTHIO NMPHUHATH OLUIMOOYHYIO
runoresy (CoBepunTh OMUOKY 2-r0 poja). OgHAKO JOCTOBEPHOCTh 3aKIIOYEHUS CYLIECTBEHHO
CHIDKAeTCs IpU MajblX o0O0ObeMax BBIOOPOK. YCIOBHSMH TNPUMEHEHHUS KPUTEpUs SBISETCS
BBHITIOJTHEHUE TPeOOBaHUI

my; > 3...5; n~/N

IIpu HEBBINTOIHEHUH MIEPBOTO U3 YCIOBUN CMEXHbIE HHTEPBAJIbI 00bEUHSAIOTCSL.
Kpurepuit Muzeca—Kpamepa—CMupHOBa BBIUNCISIOT 110 3aBUCUMOCTH

11 2i 17’
o’ = +— FU)———1 2.29
rjae F(Ii) — 3HaueHWEe (QYHKIUU pPACHpEnesieHHs, COOTBETCTBYIOUIEE |-My HaOIIOIECHUIO

2i-1 .
BapHAIMOHHOTO psAfa (13 Tabnun npunoxenus [ unu XK); N BEJIMYMHA, paBHAs HAKOIUICHHOMN

OTIBITHOW BEPOSATHOCTH B i -M HAOIIO/IEHUU BapUALIMOHHOTO Psia.

Kpurepnii ®® HO3BOJSIET 0oOJIee MOJHO, 4YeM KpUTEpHUH A U ;(2, Y4ECTh HAKOIUICHHYIO
uHbopMaIMio, 00agaeT OTHOCHUTEIHHO OOJbIIEH MOIIMHOCTEIO M B pAIE CIy4aeB OTKJIOHSET
TUIIOTE3bI, IPUHATHIE MO0 APYTUM KpuTepusaM. ITockonbky KpuTepuit w’ UCTIONB3YyeT OoJiee MOTHYIO
uHpopmarmo (Bce N HaONrOAEHUI), OH MOXET MPUMEHSTHCS MPH OTHOCUTEILHO MajlOM YHCIIe
HUCITBITAaHUH.

PaccMoTpuM mops1oK MPOBEPKU CXOAMMOCTH OIBITHOIO M TEOPETHYECKOTO PACIIPEAEIICHUN 10
kputeputo [Iupcona ¢ yueToM yciaoBUl €ro IpUMEHUMOCTH Ha KOHKPETHOM IIPUMEDE.

IlycTh 3HaueHHE KPUTEPHS, BEIUMCIEHHOE 110 3aBucuMocTH (2.28) mns H3P y, >=415, a s
3PB y,,° =7,29 ; uncno cTeneHeii cBo6ompl k =n—(m+1)=7—(2+1) =4, e N — 9UCIIO HHTEPBAIIOB
CTaTHUCTUYECKOTO pssia, a M — uncio napamerpos T3P (mig H3P u 3PB m = 2); npunsThIl ypoBEeHB
3HAYUMOCTH (BEPOATHOCTh HEOOOCHOBAHHOTO OTKJIOHEHMs TumnoTe3bl) « =0,05. Heobxomumo
BbIOpath T3P, Hanbosee ajekBaTHBINA pacpeeeHHI0 CTAaTUCTUYECKON HH(OPMAITIH.

B ycnoBusx 3amaun mo Ttabmune B.2 mputoxkenus B mpu «=0,05 um k=4 onpenensiem
KPUTHUECKOE 3HAYCHHUE y°~KPUTEPHIS:

x* (o, k)=9,49.

CpasuuBaeM y,,° ¢ x*(o., k). Tak Kak B JaHHOM TIpEMepe 7,,” < z*(a, k) 111 060MX 3aKOHOB, TO
JieNlaéM 3aKJII0YeHHEe O TOM, YTO BBIIBUHYTas TUIOTE€3a O CXOAMMOCTH ONBITHOTO C OO0OMMH
TEOPETHUYECKIMH pactipeieNIeHIsIME ¢ BeposiTHOCTRIO 1-a0 =1-0,05=0,95 He oTBepraercs.

JUis TpUHATHS OKOHYATEIBbHOIO PELICHUs ONPENEIUM  8epOSmMHOCHb  NOOMEEPHCOEeHUS
npoBepseMbix T3P. J{ist aToro onste ucnosnas3dyeMm Tadauny B.2 npunoxenus B. Tonbko Bxogamu B
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Hee Terepb OYIyT YMCJIO CTereHel cBoOOAbl K =4 ¥ BLIYMCIIEHHBIE 3HAUEHMS Y’ -KpUTEpUs s

00oux 3aKOHOB. Bolijs B Ta0nuIly 1O 3TUM 3HAYEHUSAM, C YYETOM UHTEPHOJISAIUH ONpeAeIsieM, YTO
BEpPOSITHOCTh MOATBEPIKIEHUS BRIIBHHYTOM runote3sl o H3P B nannoM npumepe P = 39,6 %, a mis
3PB P =12,7 %.

HUcnonvzya Oanmvie mabn. 2.2, cmposm zpaguxu meopemuueckux eeposmuocmeti plty) u
¢yuryuu  pacnpedenenus F(t) mozo 3axona pacnpedenenus, 6eposmMHOCHb NOOMEEPICOEHU
komopoeo eviute. Ilepgviii cmpoumcsi Ha epaghuxe nonueona (puc. 2.2), emopou — Ha epaghuxe
HAKONJIeHHbIX ONbIMHBIX 8eposimHocmel (puc. 2.3) ¢ cobmooeHuem coomeemcmayiouux npasuil 3d
UCKIIOYEHUEeM MOo20, YMO MOYKU IMUX 2paAPDUKO8 COeOUHSAIOMC MedHcOy coboll NIABHOU KpPUeol
JIUHUel.

Obwee pewarowee npasuno: €ciu OJHOBPEMEHHO MPOBEPSIOTCA JBE W 0oJjiee THIIOTE3bI, TO
npenanoureHue oraaercs Tomy T3P, BepoITHOCTh MOATBEPKACHHSI KOTOPOT'O BBIIIE.

CrnenoBatenbHO, B JTOM CHUTyallud NPUHHUMAETCS TUIIOTE3a O TOM, YTO aHAIM3Upyemas
CTaTHCTUYEeCKass WHGOpMAIMS C JOCTAaTOYHOH CTENEHBIO JOCTOBEPHOCTH  ITOAYMHSCTCS
HOPMaJbHOMY 3aKOHY paclpeciieHusl.

Kakoe 3HaueHWe BEPOSTHOCTH TONTBEPXKACHHUS CIICAYET CUATATH MHHHUMAIBHO JIOITYyCTHMBIM?
BoNBbIIMHCTBO aBTOPUTETHBIX NCTOYHUKOB HA3bIBAIOT MUHUMAJTLHO JOMYCTUMBIM 3HaYeHUE, Pyon = 30 %,
x0T HekoTopsle aBTOophl (AprembeB I0.H., Kypuatkun B.B.) cunrator nocrarounsim 10 %.

B yciioBUSIX BO3HUKIIIEr0 pa3HOUTSHHUS CPOpMYIHPYEM ITPABUIIO:

1. 3a nonmycTUMBIN YPOBEHb BEPOSTHOCTH MOATBEPKACHUSI TUIIOTE3bI MPUHUMAETCS Pyon = 30 %0.

2. Ecim ycnosue P>P,  HE BBINOIHACTCHA, HCOOXOAMMO IIPOBEPUTH Ka4€CTBO IPYIITMPOBAHUS

WCXO/IHBIX JIaHHBIX BapUAIIMOHHOTO psifa.

C 3T0i1 11eNIbIO CIEeNYET:

— COCTaBUTh HECKOJIBKO BAPUAHTOB CTATUCTUUYECKOTO Psijia, MEHSIS JUTMHY M YUCIIO HHTEPBAJIOB N
npu coOmrofeHuu TpedoBanus n=6...15. [Ipu 3ToM momyckaeTcsi BBIOUpaTh HEPABHBIE APYT IPYTY
WHTEPBAJIbI, YBEINYMBAS UX YHCIIO, OCOOEHHO B MECTaX yIUIOTHEHUS HAOIIOICHUN;

— JUISL K@XJO0T0 CTaTUCTUYECKOTO PsA/ia MOCTPOUTh THCTOTPAMMY CTaTUCTHYECKOHN TUIOTHOCTH
pacmpesenenus, BBIYUCICHHON MO0 3aBUCUMOCTH (2.9);

— W3 aHATM3UPYEMBIX THUCTOTPAMM BBIOpATH Ty, KOTOpas XapaKTEPHU3yeTCs] HaUMEHBIINM
YHCIIOM UHBEPCUH (M3MEHEHMI 3HaKa MPUPAILIEHUS BHICOTHI TPSIMOYTOIBHIUKOB THCTOTPAMMBI);

— 17151 BBIOpaHHOT'O CTAaTUCTUYECKOTO psifia MPOU3BECTH BBIYMCIIECHUA 110 11. 2.6.2 1 2.6.3.

3. Eciu ycnoBue P > ( Pron = 30 %) He BBINMONHSAETCS, CHU3UTD JOIYCTUMOE 3HaYE€HHE BEPOSTHOCTH
MOTBEP K IeHMUS TUIOTe3bI 710 10 %.

4. Ecomn ycnoBue P > ( Puon = 10 %) He BBIMONMHSETCS, TO TUIOTE3Y CIEIYyeT OTBEPTHYTh Kak
HEMNpaB/I0M0/100HYIO.

Paccyxnas aHalorM4HO, MOKHO MPOBECTU NMPOBEPKY TMIOTE3BI O CXOAMMOCTH pacipeieseHui
no kpureputro KommoropoBa wunmu Mmuseca—Kpamepa—Cmuprosa. Ilpu sTomM HeoO6xoaumo
MCIOJIb30BaTh COOTBETCTBYIOMIME TabmuIsl B [1, 2].

2.7. MuTepBajibHAs OLIEHKA MOKa3aTeed HANeKHOCTH
B n. 2.3 ObTM TONYYEHBI OIEHKH YHUCIIOBBIX XapaKTEPUCTUK BBIOOPOUYHON COBOKYITHOCTH

Ha6HIOHCHHﬁ — CpCAHCC 3HA4YCHUC | U CPpCAHCKBAAPATUYCCKOC OTKJIOHCHHUC I10KA3aTCJIA
HaaACKHOCTHU EI . MoxHo nu YTBCPXKAATH, YTO |_= m,, rae m| — 3TO MAaTCMAaTHUYCCKOC OXHAaHUC
CB, ABJIIIOIICCCA HCTUHHBIM CPECAHUM 3HAYCHUCM IMOKAa3aTCIIA HaI[C)KHOCTI/I? HCT, T.K. OICHKa
CpCAHCTO 3HAYCHUA |_ onpeaciicHa 1o BLI60pKe nus3 FeHepaHLHOﬁ COBOKYITHOCTH. HOCKOHBKy

BBIOOpKA CITydaifHa, TO M OIIEHKA CpeJHero 3HadeHusT | B M3BECTHOM Mepe TakKe HOCHT CIydJailHbIi
xapakrep (puc. 2.4).
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CJ'IC,I[OBaTeJ'IBHO, npu HUCIOJIb30BAHHUH BCINYHNHBI |  BMmecTO m| MBI 6yz[eM COBCpHIATDH

HEKOTOpYyI omuoKy. HeobxonuMo onpenenuTs BEIHYUHY ATOW OIIMOKH MPH 33IaHHOW CTETICHH
YBEPEHHOCTH B TOM, YTO OHA HE BBIMIET 3a U3BECTHBIE IPEAEIIBL.
Ilpu pemieHnu 3T0i 3a7a4M UCTIONB3YIOT 0OBEPUMENbHBIL UHMEPEA, XAPAKTEPU3YIOIINIT TOYHOCTh
OLICHKH, U 008ePUMENbHYIO 8ePOSAMHOCHIb, COOTBETCTBYIOLIYIO, KK ITPABHJIO, 331aHHON JJOCTOBEPHOCTH.
Takum o6pazom, hopMyIHpPOBKA 33Ja91 HHTEPBAILHOTO OLIEHUBAHUS MTOKA3aTeNIeH HAJIC)KHOCTH

cleyromas:
TpeOyeTcsi OLECHNUTh, B MHTEPBANl KAKOW UIMHBI | ; C 3a1aHHON TOBEPUTENBHON BEPOSITHOCTHIO
p ToNajaeT HEM3BECTHOe 3HadeHue M, ecim U3BECTHA €ro OUeHKa |. I'paHunbl MHTEpBala

0003HaYaIOTCA: |ﬂ1 — HHWXKHSA I'paHULA, Iﬁz — BCPXHA I'paHULIA. 3HaueHUS S, U B, OIIPCACIIAIOTCA

10 BEPOSITHOCTH 3 .

Pewenue 3a0auu:

U3 TeopuM BEPOATHOCTEH M3BECTHO, UTO BeposTHOCTL A monananus modoii CB | ¢ muotHocThIO
pacrpenenchust f (I ) B 33/IaHHbIN HHTEpBA (B JanHoM ciydae | ; ;1 ;) Beruncisierest o popmysie:

Iﬁl
p=Pi, <1<, )=[f(1gL (2.30)
I/fz
3aBucumocTh (2.30) mo3BoysSeT pemath W OOpaTHYIO 3aqady: 3aJaBasiCh JOBEPUTEIHHON
BEpPOSITHOCTBIO 5 (P HUCCIEAOBAaHUU HAIEKHOCTH C.-X. TeXHUKH /£ =0,80...0,90) npu HU3BECTHOM
3aKOHE pacCIpelesICHUs] HAUTU TPaHULIbl, a CIEA0BATENIbHO, U JUIMHY UHTEPBAJIA, T.€. ONPEHCIUTH
TOYHOCTb OLEHKH IPU 3a/IaHHON JOBEPUTEIILHOM BEPOSITHOCTU [ .

TFEHEPANEHAA COEOEYIIHOCTE

Bubopounan
COBOKYIHOCTE

Pucynok 2. 4 — I'enepanbHas ¥ BBIOOPOYHAsi COBOKYITHOCTH HAOJIIOICHU

O‘-IGBI/II[HO, 4YE€M MCHBIIC 3TOT HHTEPBAJI ITPU OAHOM U TOM K€ 3HAUCHUHN ﬂ , TEM OII€CHKa TOYHEC.

3ameTuM, 4TO 3aBUCUMOCTH (2.30) COOEpKUT JBE HEU3BECTHBIX BEIMUYMHBI — HUKHIOIO U
BEPXHIOIO TPAHUIIBI JIOBEPUTEIHHOTO HHTEpBaIA. B 3T0 CBsA3M peodpa3yem ee K BUILY
B=Pl, <t<1,)=[f-[t()QI=p-5,. (2.31)

I Vil I P2
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Otciona B =P(>1,)= Tf(l)jl, (2.32)

I A
o0

g Pli=1,)- from,

I'eomerpuueckast MHTEpIperanus 3aBucuMoctedl (2.32) mpexacraBieHa Ha pHCYHKe 2.5.

f1 4 A 4

& =PI,

8,=PI>1,,)

i

T " -
I
£ Les I

Pucynok 2.5 — I'eomeTprueckasi HHTEpIIPETAIs IPaHUI] TIOBEPUTEIHLHOIO HHTEpBAla
N3 3aBucumocteit (2.31), (2.32) u puc. 2.5 0YEBHIHO, YTO BEPOSATHOCTH [, JOIDKHA OBITH
00JbIION (3TO JKeNaTenbHBIM HCXOA), a [, — MaJeHbKOW (HexenarenbHbId ucxon). OOBIYHO
3a[1al0TCS CUMMETPUYHBIMU UX 3HAUCHUSMHU:

_1+5. _1-5
B = 5 B = 5 (2.33)

Taxkum O6p8.30M, 3Has 3aKOH pacHpeaCICHUA CBu 3a1aBIINCh 3HAYCHUCM ﬂ , pCIIA0OT YPAaBHCHUA

(2.32) otnocurenbHo |, m |, ¥ ONPEAENSIOT rPAHULIBI U JUIMHY JTOBEPUTENLHOTO HHTEPBAA:

Ly=1y -1,
JpyrumMu ciioBaMH, OMpPENENsIOT TOYHOCTh OIEHKHM IOKa3aTeleld HaJeXHOCTU ¢ Tpedyemoit
(3amaHHON) MOBEPUTENBHON BeposTHOCThIO. KOHKpeTHBIN BUA 3aBucUMOCTeH (2.32) ompenensieTcs
BusioM T3P ciyqaitHOM BETUYHHBI.

Hopmanvnuwtit 3akon pacnpeodenenus

B YCII0OBUAX pemaeMoﬁ 3agadu CHy‘l&ﬁHOﬁ BEJIUYMHON SBJISETCS OLICHKA CpCAHCTO 3HAYCHUSA

IIoKa3aTeiisd HaJCXKHOCTH | ¢ MIOTHOCTBIO pacnpeaciiCHud

— 2
o1 (f-m,)
— |
f(l)——\/_exp MR (2.34)
o2 207
O
rne O = /= — CpelHEKBaJpaTHYECKOE OTKIOHEHHE OLEHKHM CPEJHEr0 3HAYEHHs H3HOCA
7N
metaneiil ; o, — CpenHEKBaApaTHYECKOE OTKIOHEHHE M3HOCA feTaneil |, BBIUMCIEHHOE MO

FCHCpaHBHOﬁ COBOKYITHOCTH.
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Jlst yripoiieHust 3aBucuMocty (2.34) BBe1eM nepeMeHHYO

,_(-m N (2.35)

0,
Torna f (T) = % exp{— é} . (2.36)
T

[Tpu aTOoM 3aBUcUMOCTH (2.32) TIoJTyJaT BUA:

B =P(z> zl):_fe_7dz =0,5-®(z)

ZZ

B,=P(z>2,)= Tezdz =0,5-®(z,)

Z

(2.37)

IJI€ Z; U Z, — COOTBETCTBEHHO HIDKHSS M BEPXHSISI TPAHUIIBI IOBEPUTEILHOTO HHTEPBAJIA.
VYuurteiBas, 4To0 2, <2<z, u (2.35), ompenensieM TpaHUIbl JTOBEPUTEIHLHOTO WHTEpBaja MpPH

3aJJaHHOM 3HAYCHHH [

OTCIOI[a oJiyqa€M OKOHYATCIIBHOC BBIPAKCHUC!

[+, [+,
+21W <m, < +22W . (2.38)
KBantunmu z;, u z, ompenenum mno ¢Qynkuuu Jlannmaca, 3HaY€HUS KOTOPOW BBIYUCIHM,
UCIONB3YS 3aBUCUMOCTH (2.37):

_05_p —05_1tB__B.
®(z,)=05-,=05 =

1-—
®(z,)=05-4, =0,5—Tﬁ=§.

ITo BEIYHCIEHHBIM 3HaueHnAM @(z,), ®(z,) BXomaT B Tabmuiy 1.1.2.6.2 [1] u onpenensior
KBaHTWIIN Z; U Z,.
IIpu 5TOM y4MTBHIBAIOT, UTO
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Beipaxxenue (2.38) MOXXHO HCIOJIB30BATH TOJIBKO NPH HU3BECTHOM 3HadeHUu O,. OgHAKo Ha
IPAaKTHUKE OHO 4Yallle BCETO HEM3BECTHO, NOIMOMY 6MECHO O, UCNOAb3Yemcs €20 NpUubIuUdiCeHHas
oyeHKa O, , BHIYMCIIEHHAs 110 BBIOOPOYHON COBOKYIIHOCTH HaOMI0AeHHH (CM. 1. 2.3).

B sToM ciyuae noBepuTeabHbIe TPAHUIBI OMPEICISIOT 110 hopMyIie

EI o
<m, <

"IN

= = o
I —t I +t, — |, 2.39
P IN (2.39)

rae ty; = f(8,N) — kospduuuent CTrionenta (Tabuia B.3 npunoxenus B), yBenmuuuparomuii Ha

HEKOTOPYIO BEIMYUHY [UIMHY JOBEPUTEILHOTO HWHTEpBalia C Y4ETOM MPUOIMKCHHON OILICHKH

~ 0
o » IN

Pesynbrar, nomydensslii mo 3aBucuMocTsm (2.38), (2.39), TpakryeTcs CIenyroIuM 00pa3oM: C
BEPOSTHOCTHIO [ MOXHO YTBEp)KIaTh, YTO HCTUHHOEC HECH3BECTHOEC HaM CpEIHEE 3HAYCHUE
CpeIHEero 3HAYeHUSI H3HOCA HAaXOUTCS B TIpeIesax. ..

OueBUIHO, YeM MEHbIIE JJIMHA WHTEpBaia MPH OJHOM W TOM K€ 3HAUCHHH /[3, TEM BBIIIC

TOYHOCTH OLIEHKU MTOKA3aTesl.
3akon pacnpedenenusn Benoynna

3aBUCUMOCTH JUIsl  ONpPEICJICHHs] TPaHUIl JOBEPUTEIILHOTO MHTEpBAJIa B  YCJIOBUSIX
pacnpenenenus BeliGymna naaum 6e3 BEIBOA.
[To ananoruu c 3aBucumoctsaMu (2.38) u (2.39) MoKHO 3amucaTh, 4YTO C BEPOSTHOCTHIO [

Iy, <m <l . (2.40)

Hwxusas rpaHria 10BCPUTCIBHOI'O HHTCPBAJIa OIIPCACIISACTCS 110 q)OpMy.TIC

Iﬁlz(I_ICM))\/r3+ICM' (241)
Bepxusist rpanuna o gpopmyie

1, =(T=1 R +1.,, (2.42)

rae r,,r=f(8N) — ko>pduuuents pacnpenencuus Beiibymnna, BeiOMpaloTcs u3 Tadmuusl B.3

IIPUIIOKCHUSA B; b — napameTp paclupeaciICHUA, | v — CMCIICHHNC HadaJla paCCCUBAHU.

C
Pesynprar, momydenslii mo 3aBucumocTsM (2.40), (2.41), (2.42), TpakTyeTcss aHAJIOTHYHO
BBIIIIENIPUBEACHHOMY JUTsl HOPMAJTLHOTO 3aKOHA PaCIIPEICIICHHS.

2.8. OnpenesieHne OTHOCUTEILHOM OIIMOKY NMepeHoca
YcraHoBieHHas B I1. 2.7 UHTEpBaIbHAS OLIEHKA CPEJHETO 3HAYEHUS 3HOCA, XapaKTEPU3YIOILas €€
a0COJIIOTHYIO TOYHOCTbh, BBIpaXKEHA B TEX XK€ eIMHUIAX U3MEPEHUs, UTO U caM IMoka3atesb. IMeHHo
9TUM OHa (OIlEHKa) HEeyJ0OHAa, T.K. 3aBHUCHUT HE TOJIBKO OT BEJIUYMHBI CaMOW OIMMUOKH, HO U OT
aOCONIOTHOM BEJIMYMHBI OLEHMBAaEMOro Iokazarens. B 3Toil cBs3u Oojee MpaBUIIBHO
XapaKTepu30BaTb TOYHOCTh OLEHKH TII0Ka3aTels H3HOCAa OTHOCHTEIbHOM OIMIMOKOH, KoTOopas
MI03BOJISIET KOPPEKTHO CPAaBHMBATH JIE€TAJM, B TOM YHCIIE U IO Pa3HOPOJIHBIM IOKa3aTelsiM. JTy
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OIIMOKY HAa3bIBAIOT OTHOCUTEJIBHON OIIUOKOM

MepeHoca OMbITHBIX 3HAYEHUIN MOKa3aTels,
MOJIYYEHHBIX IO BEIOOPKE, HAa BCIO TEHEPATbHYIO COBOKYITHOCTD JICTAJICH.

OTHOCHUTENbHYIO OHIMOKY TII€peHoca B COOTBETCTBHM C | OCYZapCTBEHHBIM CTaHIIAPTOM
OIIPEAEIAIOT Il OJHOCTOPOHHEN JIOBEPUTEIBHON BEPOSITHOCTH [, 110 YPABHEHUIO

I, -1
5= 'BI— -100 %, (2.43)

rne |, — BepxHss TpaHMIA HW3MEHCHHs CPEIHEro 3HAYeHHsl H3HOCa,

YCTAQHOBJIEHHAsA C
JIOBEPUTEIBHOI BEPOATHOCTBIO [, , BHIUMCIEHHOMY 110 popmyie

Lgo
By =PI <1, )= [f(T}; (2.44)
0
| — omenka cpemHero 3Ha4eHHs H3HOCA JeTaleH;
YcraHOBUM CBS3b [, € BEPOSATHOCTAMU S, U S .

Comnocransisi 3aBucuMoctd  (2.32), (2.44) u pucyHok 2.5, MOKHO 3amucarh, 4t0 S, =1-/,.

Tak xak £, = (l— ﬂ)/ 2,10 S, =(+/)/2. U3 BbIICHPUBEICHHOTO CIEAYET, YTO NP 3HAYEHUAX

£=0,80...090 OZHOCTOPOHHSS [TOBEPUTEIIBHAS BEPOSITHOCTH B, WU3BMEHsAETCd B Mpenenax
£ =0,90...0,95

Taxum o6pazom, 3uadenue |, , sBusomeecs GyHKuuen

po u N, Tak ke, Kak u
| ,onpenensieres o Tabnuue B.3 npunoxkenus B.

MaxkcumManbHO Aonyctumast oIInOKa IEpCHOCa OI'PaHUYIUBACTCs BeanuuHon 20 %, T.C

5)101'[ = 20% [11]'

B 3akiroueHue cienyer 3aMeTHTh, YTO 3aBHCUMOCTH (2.43) chpaBeanuBa Ji BCEX CIIy4aes,
KpoMe OJHOro. B mporecce MiIaHUpPOBaHUS HCHBITAHMA WM IUIAHUPOBAHUS TOAKOHTPOJIbHOM

OKCILTyaTauu 00BEKTOB IJId peIICHUA 3ada4n OIPCACICHUA Tpe6yeM0ro qucia Ha6HIO,Z[CHI/II>'I N
HGO6XO}II/IMO HCIIOJIB30BaTh 3aBUCUMOCTD

tﬁo _t_
&= ?100% ’ (2.45)

B KOTOpOI\/'I YUYUTBIBACTCA HN3MCHCHUC CPCAHCIO 3HAUYCHUA H3HOCA )IeTaJ'Iel\/’I TOJIBKO B 30HC
pacc€uBaHus, UCKIIIOYasa €€ CABUT.
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Paznen 3. PABPABOTKA TEXHOJIOI'MU BOCCTAHOBJIEHUSA JETAJIA

2.1 Ananu3 u BBIOOpP CLIOCOOOB BOCCTAHOBIICHHSI IETAIIH

2.2 OGoCcHOBaHUE CXEMbI MAPIIPYTHOT'O TEXHOJIOTMYECKOTO MPOoIlecca BOCCTAHOBICHUS
W3HOLIEHHOM JeTalu

2.3. Pa3paboTka TEXHOJOTHYECKOTO MPOIIECCa BOCCTAHOBIICHUS JeTanu (pa3padoTKa
MapUIPyTHOW TEXHOJIOTUH, HOPMHUPOBAHHE OTIEpaLnii, OPOPMIICHHE TEXHOIOTHIECKUX
JOKYMEHTOB).

PexomeHnanmnu no BbINOJHEHHIO 3-T0 pa3jaesia cM. B kuure: byiinoe B. H.,Cagonos B. B.,
Jwnakoe H. B. KypcoBoe IPOEKTHPOBAHKE 110 PEMOHTY MAIIIMH, MEXaHU3MOB U
odopynoBanusi: Yueonoe nocooue / ®I'OY BIIO «CaparoBckuii 'AY». — Capartos, 2006 — 82
c.
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Pasgen 4. OHEHKA ITOKA3ATEJIEA HAJIEXKHOCTH 110 YCEUEHHOHU U
MHOTOKPATHO YCEYEHHON HH®OPMAIIUH

[IpuBenenubii B paszznene 2 METOJ aHajiu3a HM3HOCOB MOXKHO HCIOJIb30BATh JIMIIL MPHU
00paboTKe Tak Ha3pIBa€MOU MOJIHOM nHbopManuu. B npyrux cinydasx (Ipu HaJIU4UM YCEUEHHOHN U
MHOTOKPATHO YCEUEHHOW HHQOpPMAIUH) CIEAYeT MPUMEHSTHh rpadUdecKue METOJbl KaKk MEHee
TpyJdoeMKHe, Oojiee NpOCThle U, BMECTE C TeM, OOecledyHBaroIMe JOCTAaTOYHYI) TOYHOCTH
pe3yiabTaToB.

4.1. CymHocTtb rpaguyecKux MeToA0B 00padoTku HHGOPMAUM 0 HA/IE:KHOCTH MaIlIMH

B ocHoBe mpumMeHeHMs rpaduyecKuX METOJOB JISKUT UAed NpeoOpa3oBaHUsS HHTETrPalbHBIX
GyHKIMK pacrpeneneHus, UMEIOINX KPHUBOJIMHEHHBIN XapakTep, K BHIY MNPSAMBIX JIMHUH C
MOCJEIyIOIUM BbIOOpOM Hanbosee aJeKBAaTHOIO 3aKOHA paclpelesieHuss U rpadu4yecKuM
OIIPEJICJIEHUEM €r0 IIapaMeTPOB.

Cnenyer umerb B BHJYy, YTO IpHU BBIOOpE KJacca HCXOAHBIX TEOPETUYECKHX 3aKOHOB
pacrpeieneHus: 0COObIX TPYIHOCTEH, KaK MPABUIIO, HE BOZHUKAET. DTO 00YCIIOBIEHO TEM, 4TO IS
OOJIBIIMHCTBA IOKa3aTeJed HaJeKHOCTH MAIUH OIpPEJeIEHHOIO THMAa HE TOJbKO AalpHOPHO
U3BECTEH 3aKOH MX paCHpEelesIeHUs, HO JaXe TpPaHULbl, B KOTOPBIX KOJEOJETCs] BEIUYMHA
ko3 duureHTa Bapuanuu. Tak, IPUMEHUTEIBHO K pecypcaM (JOPEMOHTHBIM M MEXPEMOHTHBIM)
JeTalleil, y3JI0B W arperaTtoB MallMH ¥ OO0OpYJOBaHHS arpolpOMBIIUICHHOT0 Komiuiekca [3]
JOCTaTOYHOM CTENEeHbIO aJeKBATHOCTH 00J1aaeT HOPMAaJbHBIA 3aKOH paclpeieseHus, ecliu
KO3 QUIMEHT BapualuK pecypca v HaxoauTcs B mpenenax v <0,30, Wi 3aKOH paclpeieieHus
BeiiOymna mpu v>0,50.

Cywnocms epaghuueckux memooos 3aKuouaemcs 6 ceoyiouem:

— I IpeIojaracMblX 3aKOHOB paclpelelieHuss IOAOMpAroTCs Takue IpeoOpa3oBaHus
KOOpAMHAT (PYHKIMH pacipeaesieHus

Ft)>y=f[F@t)] utox=9(),

YTOOBI UX TPAQUKU MPUHSIIN BUJ MIPSIMBIX JIMHUM;

— WCTIONB3Ys MPOBEJCHHbBIE MPeoOpazoBaHys, 0 UCXOIHBIM JAHHBIM O HapaOoOTKe, pecypce U T.II.
BBIUMCIIIIOTCS KOOPIMHATHI ONBITHBIX TOYEK Xi U Yi, KOTOPBIE IS KaKJIOrO MPEAIoIaraéMoro 3akoHa
HAHOCATCS B COOTBETCTBYIOIEM MacIlITabe Ha MIOCKOCTh YOX;

— HAHECEHHBIE I KaXJIO0r0 3aKOHAa TOYKH AaNIPOKCHUMHMPYIOT COOTBETCTBYIOLIEH HPSAMOMN
muHued. IlpsMyro NpoBOAAT Tak, YTOOBI TOYKM OTKJIOHSUIMCh OT Hee KaK MOXKHO MEHbIIE.
ATIPOKCHMALMIO OCYHIECTBISAIOT BU3YAJIIbHO WJIM C TIOMOIIBIO METOJ]a HAUMEHBIIINX KBAIPaTOB;

— MPOBOJUTCS Ipaduyeckas MpoBepKa COTJacHs ONBITHBIX paclpeieieHul ¢ TEOPETUYECKUMHU.
Ecian TOYKM HE3HAYUTENBHO OTKJIOHSIOTCS OT MPSMOW, TO OIBITHBIE JaHHBIE HE NPOTHUBOpEYAT
IpearnojgaraeMoMy 3aKOHY pacrpeneneHus. M3 mpoBepseMbIX 3akOHOB BBIOMpaeTcs TOT, I
KOTOpOro Y|Ay;| MeHsme. 31ech Ay; — OTKJIOHEHHUE i-i OINBITHOM TOYKH HH(OPMALMU OT IPAMO 110

ocH Y,
— OIIGHKa MapaMeTpoB BBIOPAHHOTO 3aKOHA paclpeiesieHus MPOBOIUTCS MO YTy HAKJIOHA
MPSIMOM U TIO OTPE3KY, OTCEKaeMOMY €I0 Ha OcH abciuce X ¢ y4eToM maciitada.

4.2. IlpeoGpa3zoBanne KOOPAUHAT, JUHEAPU3YIOIIMX (PYHKIHUIO pacnpeeeHust

/Jlna 3akona pacnpeoenenus Beuioynna
N3BectHO, uTO pyHKIIMA pacnipeaeneHus BeltOysuia numeeT BUA:
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F(t)=3P =1—e_(ti_atm] .

OTCIO,I[a ITOCJIC HECIIOKHBIX Hpeo6pa303aHI/H71 CJIeayeT, 4To

b
tl_th
1 _ [
— X =¢* ? .

1
1-3PR
1
JBakap! TorapuMupysi, Morydum

nh— —bin(t -t,)-bha

1->'R
1

y, =InIn
BBenem 0603HaueHus 1- Z ¥ . (4.2)

1
x, =I(t, —t,, ), c=-blha

Torma Yy =bX+ C— ypaBHEHHE IPSIMOI JTMHHUH, YTO U TPEOOBATIOCH MOIYUIHTh.

[IpoBenem 3amMeHy KOOpAMHAT — BMECTO NEPEMEHHOM t, u3MepseMoil B MOTO.-4acax, BbIOMpaem
KOOp/MHATY X, KOTOpasl JOJDKHA U3MEPAThCS B €IUHULAX JIMHBIL, MM. C 3ToH Lenbio BblOepeM
coOTBeTCTBYIOLIMM Macitad M, . Torna

X =M, In(t -t,). (4.2)

Bumecto F(t) BeGepeM KOOpAMHATY Y C ydeToM MacmTaba M v

1
Torna yi=M,Inln—— "\ 4.3)

1->p; ,
1

Macmraber M, 1 M, OyayT OnpesiesieHbl HIKE.

1 1
VYuursiBas, uto npu Y. p; =0 u Y p, =1 BeipakeHue (4.1) Tepser cMbICi, IPUHUMAEM
1 1

Frin (t) =0,01, mpuatom vy, =—4,60;

Frex (t)=0,99, mpu sToM ¥,y =153,
W3 3aBucumoctu (4.1) cnenyer, 4ro

py ZI: p; = 0,63 y=0; mpu le p; <0,63 y<0,amnpu EI‘, p; >0,63 y>0.
1 1 1
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D10 06CTOATENLCTBO TPEOYET MOCTPOEHHUS HA TIOCKOCTH Y, 0X mononHuTensHoii ocu Y = 0, oT
KOTOPOIl HEOOXOIUMO OTKJIAIBIBATE OTPULIATENBHBIE U TIOJOKUTENbHbIE KOOPIAMHATHI TOUEK Y, .

JIns MCKJTIOUEHHUs OTPUIATEIbHBIX 3HAUYEHHI KOOPAMHAT TOYEK MO Y U HOBBILIEHHS yI00CTBa
paboThl, a TAKAKE C Y4ETOM TOr0, UTo Frin (t) = 0,01, coornomenue (3.3) npeodpaszyeM Kk BUIY

Y; =M, | 4,60+InIh —— |, Mm. (4.4)

TakuMm 00pa3oM, MCHONB3yS CTaHAAPTHYIO (00BIUHYI0) mIockocTh koopaunat — YOX,

KOOPpAMHATBI TOYCK IJII HAHCCCHHA Ha HEC BBIYUCIIAIOT C MCIIOJIb30BAHUEM COOTHOIIICHUM (42) n
(4.4).

/Jlna HopmanvHo20 3aK0Ha pacnpeodenenus

W3BecTHO, 4TO (hYHKIHS HOPMAILHOTO PACIIPEICIICHUS] HMEET BH/I:

BBenem nepeMeHHyr z = t=m : (4.5)
o

Honyth HeHTpI/IpOBaHHyIO Y HOPMUPOBAHHYIO (DYHKIIMIO PacIpeIeJICHUsI:

Fo (Z) \/— I e ? , 3HauU€HHE KOTOPOH TabyIHPOBaHO.

MMpuz>0 F(t): FO(Z); mpuz<0 F(t)=1-F,(z).
U3 (4.5) cnenyer, 4TO Z TMHEWHO 3aBUCHUT OT t, a caMO 3HaY€HUE Z MOXKET OBITH OMPEIETICHO 110

TabynuposanHoil Gpynkimu Fy(z)= ZI“ p;, T. €.
1

2= 1[F,(2)]= f[F(t)]= f(z pj

[TosToMy B KauecTBe OCH X BbIOMpaeM IMepeMEeHHYI0 [, KOTOpylo mIpeoOpa3yeM B JIMHEHHbIE
pa3mepbl depe3 macmrad M, , T. e.

X; =M.t , MM. (4.6)

b I

B kadecTBe ocu Y BBIOMpaeM IMEPEMEHHYIO Z, KOTOPYIO MpeoOpa3yeM B JIMHEHWHBIC pa3Mepsbl
yepes macmrad M, T. €.

yi=M yZ(i pij , MM. (4.7)

1
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Macmraber M, 1 M, OyayT ONpeeIeHbl HIKE.

i i
Vuureisas, uro npu . P =0 u X P; =1 Bripaxkenue (4.7) Tepser cMbICH, TPHHEMAEM:
1 1

Frin (t) = 0,01, mpu oTom Yy =—2,33;

Frex (t) =0,99, npu otoM Yy = 2,33.

1
Kpowme Toro, cienyer yuects, uto npu 2, P; =0 z=0;
1

mpu 2. P;>05 z>0;mpu 2 P; <0,5 z<0.
1 1

[To aHamoruu ¢ MpenbUIyIIIM JUTs HCKIIFOYSHHS OTPULIATENBHBIX 3HAUYCHHI KOOP/IMHAT TOYEK 110 OCH
Y i ¢ yaeroM Toro, uto F.;, (t)=0,01, 3aBucumocts (4.7) IpeobpasyeM K CIIeIyIOLIeMy BHITY:

yi=M y{2,33+ z@ P ﬂ MM. (4.8)

Takum oOGpa3om, KOOpAMHATHI TOYEK (Xi; Yi), HAHOCUMBIX Ha IJIOCKOCTH KoopauHaT YOX,
BBIYMCIIAIOTCS 110 3aBUCUMOCTAM (4.6) u (4.8).

4.3. MeTroaunka omnpeejeHus1 mokazareJei
HA/1eKHOCTHU rpaduYecKUM MeTO10M

OcHOBHOE cozep)kaHHe METOAMKM mpejactaBieHo B Tabmuune 4.1. C 1enbio MOBBIICHUS
KOHKPETHOCTM M HaIJIAJHOCTH OHa pacKpblTa Ha TMpUMEpEe ONpEeNeNIeHUus IoKa3zarenen
J0JTOBEYHOCTH (CpEeHEr0o M TraMMa-IPOIEHTHOTO pEeCypcoB) IO MHOTOKPATHO YCEUeHHOU
nH(pOpPMaLIUU O pecypcax UCIBITHIBAEMbIX (ITOJIKOHTPOIBHBIX) MAIIHH.

B cooTBeTcTBUM ¢ NMPOBEAEHHBIM BbIIIE aHATU30M (CM.ILI. 4.1) B KauecTBe MpeArnoyiaraéMbIx
3aKOHOB paclpeiesieHUs] PECYpCOB MAILUMH BIIOJIHE 0OOCHOBAaHHO BBIOpaHbl HOPMAaJIbHBIM 3aKOH U
3aKOH pacnpezenenus BeitOymna.

3aMeTUM, YTO MHOTOKpPATHO yceueHHash MH(opMalus BKJIIOYAeT B ce0s HE TOJIBKO PECypChl
MallluH, jaocTturmux mnpenenbHoro coctosHus (IIpC), HO u pecypcsl MamuH, HaOdrOJEHUE 3a
KOTOPBIMH OBIJIO IPUOCTAHOBJIEHO IO TEM WJIM MHBIM XO03sAHCTBEHHBIM IpuuuHam. C nenbio Oosee
TOYHOTO M OOBEKTUBHOTO OINpEJEeNIeHHs NoKa3aTesel T0JrOBEYHOCTH 3TH PECYPChl TAKXKe JOJKHBI
OBITh YUTEHBI, UTO U OCYIIECTBIISIETCS B paMKaX MyHKTOB 1—3 mpeaioKeHHONH METOUKH.

B nynkrax 9-11 ¢ MeToauueckux MO3UIMNA TpapUKU UHTETpaTbHBIX (QYHKIUHA pacrpeneneHus
MIOCTPOEHBI Ha JBYX IUIOCKOCTAX KoopauHat. [Ipm pacuerax, B TOM 4YHCl€ NPH BBINOIHEHUU
KypcOBOM MpoeKkTa TpaduKH BBINOJHIIOTCS HAa OJHOM pPHCYHKE Ha MMJUIMMETPOBOM Oymare
dbopmara A4.
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Tabauya 4.1 — Memoouka onpedenenus nokazamenei 001208e4HOCHU

1O MHO2OKPAMHO YCeueHHOU UHGOpMayuu 0 pecypcax Mauun

OCHOBHBIC .
3aKOH pacrpeeseHus Hopwmainbhblii 3aK0H
MIOJIOKEHUS .
Belibynna pacnpeneneHus
METOANKU
1 2 3
1. Anatus VYnopsoueHue 3HaYEHUH peCcypcoB 110 BO3PACTaHUIO
) . (He yOBIBaHUIO), BKIIIOYAs PECYpPChl TPUOCTAHOBIICHHBIX
UCXOJHOMU
MamuH. Harmpumep,
HHpOpMALLH O <t <t2<t?2<.. <t <. <t™, <t?
L COCTABIICHUE <P <t <td <<t <<t <tY,
BAPUALIUOHHOI'O rae t’ — pecypce i-if MalMHBI, JOCTUTIIICH MPEASILHOTO
pina cocrosiHus; t° — pecypc i-if MPHOCTaHOBJICHHO
pecypcoB

MalllnHbI

2. Beluncnenue
YCIOBHBIX
MOPSIAKOBBIX
HOMEPOB MaIIIVH,
JIOCTUTILIHNX
MPEACIIBHOTO
COCTOSTHUS

N+1-N2,
N+1-Nog—N,,

rae N2,N?, — COOTBETCTBEHHO YCJIOBHBIE IIOPSAKOBBIE

N2 =N, +

HOMepa | -if u npenpiayeit (i -1)-i mammH,
JOCTUTIIMX MPEAETbHOTO0 COCTOSIHUS (3TH HOMeEpa
MOTYT IPUHUMATH KaK IeJIble, TaK U APOOHBIE
3HAYCHHMS);

Ny, N, — COOTBETCTBEHHO YHCJIO MAIIKH, TOCTHUTIIHX
MPEEILHOTO COCTOSIHUS M YUCIIO TPUOCTAHOBIICHHBIX
MAIIIMH JI0 pacCMaTPUBAEMOM | -i MaIlluHbI;

N — oO1iee YiCiI0 MalluH (C y4eTOM
npuocranoBienHbx) N =N, +N

3. Beruucnenue
HAaKOILJIEHHBIX
OTIBITHBIX
BEPOSATHOCTEMN
JIOCTUKEHUS
MPEAEIBHOTO
COCTOSIHUS

i Ni0 .

= i=1...,N,,
2PN !

rac N1 — YHUCJI0 MallluH, AOCTUTTIHNX Hpe,[[eJ'ILHOFO

COCTOSAHHUA

4. BeraucieHue
CMEIIEHUS 30HEI
paccenuBaHus

Tl
N3 —N;
rae t1u t3 — 3HaueHus
pECypCcoOB MaIllnH,
JOCTHUTIIINX
npeoenbHO20
COCMOosAHUSL, U3
BapUAIIMOHHOTO PsAla

tCM = tl -

He Beruncnsercsa
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[Tponomxkenue tabdm. 4.1

1 2 | 3

5. Beibop 5...7 1. Tak kak pacnpeaeneHue Cry4aiHo!W BeTMYMHbBI Ha

3HAYCHUI «XBOCTax» MOABEPIKEHO OOJBIINM UCKKECHUSIM,

MEXPEMOHTHBIX 3HAYCHUSI PEKOMEHIYETCSl BBIOMPATh TaK, YTOOBI

PECYPCOB MaIlliH, | HAKOIUIEHHAsI BEPOSATHOCTH MEPBOM OTOOPAHHOM

JIOCTUTIIINX TOYKM Haxomuiack B npenenax 0,10...0,15, a

MPEETBLHOTO nocaeaae 0,85...0,95.

COCTOSIHUS 2. Pa3HOCTBH MEX]Ty 3HAUESHHUSIMU OTOOPAHHBIX
CMEXKHBIX PECYpPCOB JO0KHA ObITh IPUMEPHO
OJIMHAKOBOM.

6. 3anatorcs M. = L X Mo L

3HAYECHUSIMHU JUINHEI Nt —te) o

L= 180...210 mm M, = H _ M, = H _

M BBICOTBI H = Yiex ~ Yrin Yiex ~ Yrin

110...140 mm oceit | _ H _H _ _H

KOOPAMHAT 1 153-(-4,60) 613 2,33-(-233) 466

BBIYUCISIOT

MacIITa0bl IO OCSIM

Xn Y. [lonmyuennsie

3HAYEHHUS

MaciraboB My u

My OKpyTIIAIOT B

MEHBIIYIO CTOPOHY

7. Berancisror x =M, In(t, -t,,), X =Mt

KOOpPJUHATHI Xi U Yi
B MM IIO
3aBHCUMOCTSIM C
TOYHOCTEIO 110 0.5
MM

y; =M, 460+Inin

1->p
1

= M{mm@ pﬂ

e Z[i p‘j — KBAaHTWIb
1

HOPMAaJIbHOTO 3aKOHA
pacnpeeneHust, KOTOpbIi

TaOyJIMpOBaH st ZI: p; =0,5.
1

Ecnu IZ p, <0,5, T0
1

OIPEIETSIOT 3HAaUEHHE
F(t)=1- p, » 10 HEMY BXOZIT B
1

tabmuiy K.1 npunoxenus K,
OTIPEIETISIIOT Z ¥ OepyT €ro ¢
OTPHIIATEIIBHBIM 3HAKOM.

Hanpumep: IZ b, =015,

Torpa F(t)=1-015=085. Ilo
3gayeHuro 0,85 u3 TabnuLp!
K.1 maxomum z = 1,036.
bepem z =-1,036.

34




[Tponomxkenue Tabdn.4.1

1 2 3
8. CBoanas Tabnuna nHGOPMAIUH IS TOCTPOCHHS
BrimonHeHnHbIC WHTETPAJIbHBIX MPSIMBIX
pacyeThl CBOAST
B TAOIMIY Vcnosu | 3nauen | Hakorie
BIM us HHas 3PB H3P
MOPSIAK | pecypc | OIBITHAS
OBBIN a BEpOSATH | My= | My= | Myx= | My=
HOMED MaIlliH | OCTh
MalluH | Bl, JIOCTHKE
bl, JTOCTHT | HHS
JIOCTUT | 1HeH MAaIlIuHO
nieu I1,C n I1,C
I1,C
N? t;, en. Z': P,
pecype 1 Xi, Yi, Xi, Vi,
a MM |MM |MM | MM
Ny t Py X Y1 Xy Y1
N;J L _ZI;Pi X7 Y7 X7 Y7
=
9. Hanocsr y .. vl % /
OIIBITHBIE TOUKH . / .
(xi; yi) na 7y / 5
IJIOCKOCTh
koopauHat yOX 0 X 0 X

u
anIpoOKCUMUPYIO
T UX NPSIMOU
JIIMHHUEN

Eciu TouKy jiexkar BOIU3M IPSMOM JTMHUM, THIIOTE3A HE
OTBEPraercs.
W3 AByX 3aKOHOB PacIpeeeH s BHIOMPAIOT TOT, ONBITHLIE
TOYKH KOTOPOTO JIeXKAT OJIMKe K IPAMOM JIMHHUH, TO €CTh

BBIOMPAETCSI TOT 3aKOH, JUIS KOTOPOTO Y'|Ay,; | MeHbIIIe.
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[Tponomxenue Tabdn.4.1

F[—t‘ _atm ;bj =063 1PH

ti~to _; ¥ JIOOOM
a
3HAYEHUU MapaMeTpa
b. D10 BO3MOKHO
TOJILKO TIpU
ONPEACIICHHOM
3HaYeHuH ti=ty4.
Orcroma t, -t =a.
Y4urteIBas, 4To
XA = M X In(tA _tCM) '
HoIy4uM X, =M, Ina.
Hcnionb3ys
onpeAesieHue
norapudma, oynem
HMETh
Xa

a=eMr,
rne X, —abcuucca
TOYKH A, MM.
Haiinem Touky 4 Ha
rpaduke u ee TPOESKITHIO
Xa Ha och X. Jlj1 aToro
MMPOBCJACM TAKYHO JINHUIO
Y, V1Sl KOTOPOH 5 63

1
Koopaunary y atoit
JIMHWH TIOJTYYHM H3
ypaBHEHUSI

1
=M, [ 4,60+InIn =
i y( 1—0,63]

= 4,60M,.

Touky A nepecedeHns
9TOM IMHUY € TPadUKOM
CIPOEKTHPYEM Ha OCh X.
ITosyuum Xa, 4TO U
TPeOOBAIOCH BHIIIIE.

1 2 3
10. Onpenensitor N3 tabmumer XK. 1 [Ipu onpeneneHuu nmapameTpoB
rapameTpbl 3aKOHa UHTErpaJIbHON HOPMAaJIbHOT'O 3aKOHA paclpeiesIeHUs
pacrnpezneneHus ¢byukuun Beitbymna | Oyznem UCXOAUTh U3 TOTO, UTO
(mpunosxenue XK) - t—-m,
BUJIHO, YTO o

[Ipeanonoxum, 4to t =m, .

Torna z = 0. [Toctpoum Ha rpaduke
muauto Z = (0. KoopauHaty Y 31oit
JIMHUY TIOJTYYUM U3 ypaBHEHUS

y, =M y{2,33+ z(i piﬂ =233M,
1

Touky A nepeceyeHust TON JTUHUH C
rpauKOM CITPOSKTUPYEM Ha OChb X.
[Tonmyunm TOUKy Xa,
COOTBETCTBYIOLYIO 3HAUEHHIO Mt

XA
e
JU1s1 OTBICKaHMS 3HAUYEHUS [TapameTpa
o TIOJIOXKHM, 4T0 Z = 1.

3TO BO3MOKHO TPH OIPEIEIEHHOM
3HaueHuH t =t,. Torna u3

m, =

;= LM MOJIyYUM o =t —m,.
o
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ITponomkenue Tabdn.4.1

1 2 3
Onpenenum Haiinem Touky t
napamerp b. Beime | rpagpuueckn. s sToro Ha
OBLIO MOKA3aHO, YTO | [10CKOCTH yOX moctpoum
y=bx+c. npamyto Z = 1. Koopaunary
CrnenoBaTenbHO, y, OTOU JIMHUHU TOJTYIHM U3
b-tge = 2OMy M, lypasnenns npu z =1
Xa—Xp M, i
Yi=M| 233+ z(z pij =3,33M,
1
OkoHYaTenbHO Touky nepeceyeHust TMHUU
uMeeM y, C rpaguKoM
b - 460M, CIIPOEKTUPYEM Ha OCh X.
Xa—Xp [Tomyuum Xi,
COOTBETCTBYIOUIYIO TOYKE t,.
CrnenmoBaTenbHO,
X — X
o=21""A
MX
11. Cpennuii pecypc
Onpenensaor o _ . P -
pen Toop =ak, +t,,5 Toh =m;
[oKasaTenu
Ut = aCb y O-l =0
JOJITOBEYHOCTH Ko C
MaIllHH: TAC fib M Lb
CpeHHit 1 OngHCHﬂETICSI u3
FAMMA - Tabuisl E. .
MPOIIEHTHBI npnnoxcemkl)ﬂ no
pecypehI 3HAYEHUIO

INamma-iponieHTHBIH (=90 %) pecypce

90 %-i
MEXPEMOHTHBIN
peCypC BBIUUCIIAIOT C
HCIIOJIb30BAHUEM
a0crucchl Touku £
IepecedYeHust
HHTETPATIbHON
IIPSIMOH €
TOPU30HTAIIBIO

>p; =01,
IPOBEJICHHON HA
paccTossHUA
You = My[4,60+ln In

E =2.35M
1-01

90 %-ii MeXXPEMOHTHBII pecypc
COOTBETCTBYET a0CIIUCCE TOUKU
E nepecedenys MHTErpajibHOM
HPSIMON C TOPU30HTAIIBIO

> p, =01, IPOBEICHHOM HA
paccTosHUM

Yoi=M,[233+2(01)]=105M,.
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Oxkonyanue Tao01. 4.1

Tax kak :faK Ifl_a(li :);fg): Mx)t(E ’ ;(Iill
Xg E = "pmp - NE X

te —Tp(;po o) =M +1 rae Xg —abcmucca Touku E,

rae Xe — adcuucca Touku £, |Mm

MM
12. Tp?'p - pc“l"Jp CM)\/7 Tl Tpip Tpcngp +tﬂ A !
Berancasror TH -t o/, +, \m
UHTEPBAIbHY TH =T —t
O OIICHKY 3nech 1, = f(N; 8) — pvpTeve A F
CPEJIHErO K03 UIIUEHTHI 3mech t, = f(N ;) —
pecypea ¢ pacnpencinenns BeiiOyiua kodppurmenT CThIOACHTA
ABYXCTOPOHH W3 IprUIOXKeHHs B U3 NpuiIokeHus B Tabmuibr
cit Tadnuusl B.3; B.3: N — amcio
JIOBEPUTENbH N — 9HCIIO HCTIBITYEMBIX HCTIBITYEMEIX
o (IIOZIKOHTPONLHBIX) (IOKOHTPOJIbHBIX) MAILIUH
BCPOATHOCTDH MamuH € y9€TOM C y4eToOM
0 MIPUOCTAHOBJICHHBIX; PHOCTAHORIEHHEX
B — Tp?‘p Tplj‘p — BEPXHAA U
0,80...0,95 HUKHSS TPaAHUIIBI

JIOBEPUTEIIHBHOTO
WHTEpBaja

13.
Omnpenensior 5o Too =T
OTHOCHTEJIbH TS
YIO OIINOKY
nepeHoca
pu
OJIHOCTOPOH
HEH
JIOBEPUTEIIbH
on
BEPOSITHOCTH
Bo= (1+ ﬂ)/ 2

BrrunciaeHHbIe TaKHM 06p330M IIOKa3aTCIn A0JIOBCYHOCTH BOCCTAHOBJICHHBIX I[eTaJ'ICI/I

T}’

pmp?

OIMPECACIICHUMU YPOBHA Kade€CTBa TCEXHOJIOTHYCCKUX IIPOIECCOB HA KOHKPECTHOM

TCXHUYCCKOTO CCpBHUCA.
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Paznen 5. AHa/M3 M3HOca M POEKTHPOBAHHE TEXHOJIOTHH BOCCTAHOBJIEHUS JleTaJjiei
CeJIbCKOXO035IHCTBEHHBIX TPAKTOPOB

5.1. IlpumepHoe coaepkaHHe KypCOBOI0 IPOEKTa
OOmast cxema yInpaBlIeHUs HaAEKHOCTbIO HAa BCEX CTAIUAX JKM3HEHHOI'O LMKJIA MAIIMHbI
MOKET OBITh TMpe/ICTaBIeHA B BUIE pHC S.1..

OBwmre 2aaadm 3anaum kaxaom cTagmm KL

ObecnedeHmes Mepexroa Ha cneaywy
HaAa EXHOCTH cTanmK

AHanm1zs 1 eelbop Kpm-
TEPMEE M MOKazaTen e
ANA OUE HEKM Haa0 EX¥-TK

x : OueHKEa
SZanaHme TpeSOoEaH KM : % 4
e HaA EXHOCTH

Ha3AEXHOCTH MaLW KMHBI

e e PR ’ useHea adpdper- PazpaboTeka »m EHeape
P > 2 ’ THMEHOCTH pEanm- HWE MEeponprAaTHK No | y
TpeboBEaHMKM K Haa X~ [— | <
'
H
\
'

vidveesene

S0OEaHHBEIAR COESEpPLWEHCTEOEaHKWKD
HOCTHKM MogcKrcTemM ~ o
MEPOMP KMATI A H3AeXXHOCTH MallkHE!

Pucynok 5.1. O0mas cxema yrpaBieHHus HaJEKHOCTHIO MAIlIUH

W3 npeacraBneHHO CXeMbl CIIEyeT, 4TO OOIIME 3a/1a4Ml YIPABICHHUS, KaK MPABUJIO, PEIIAIOTCS
OJIVH Pa3 Ha PaHHUX CTAIMAX CYIIECTBOBAHMS MAIMHbI, & OCTAIbHBIEC — HA KAXKI0W CTaJHH.

PaccmoTpuM ctaguu mpousBOJICTBA, SKCILTyaTalluu U peMOHTa (PEMOHTHOTO MPOU3BOCTBA). B
paMKax OCHOBHOTO MPOM3BOJICTBA o0OecrieueHne HaAEKHOCTH SJIEMEHTOB MAIlIMH OCYIIECTBIISCTCS
IIUPOKUM CIEKTPOM TEXHOJOTHYECKHX CIOCOO0B 00paOOTKU MCXOIHBIX MAaTepPHANIOB, 3aTOTOBOK U
netaneil. JIOCTUTHYTBIN MPU 3TOM YPOBEHBb HANIEKHOCTH MPOBEpPsIETCS (OIEHUBAETCS) B MPOIIECCEe
MEPUOJNYECKUX, THUIOBBIX M NPUEMO-CHATOYHBIX MCIBITAHUM B 3aJaHHBIX ycioBusax. Ilpum
MOJIO)KUTEIBHBIX PE3YJIbTaTaX MallMHA MOCTYMAET B AKCIUIyaTalMi0, B IMPOLECCE KOTOPOW OHa
MOJIBepraercs JJIMTEIbHOMY BO3JIEHCTBUIO Pa3HOOOPA3HBIX OJKCIUIyaTallUOHHBIX HArpy30K |
(hakTOpOB OKpYXaloleH Cpenbl, MOCTENEeHHO H3HAIIUBAasACh U CTapes, U, B KOHEYHOM WTOTE,
MEPEXOAUT B MpENENIbHOE COCTOsiHME. M3 3TOro COCTOSAHMSA €CTh JBa BBIXOJA — KallWUTaJIbHBIN
PEMOHT WM crnucaHue. B mepBom ciiydae (BTOpoil B JaHHOW CHUTyallUM HAac HE HHTEPECYET)
MallnHa, KaKk MPaBUIIO, MOJHOCThIO pa30UpaeTcs Ha AJIEMEHTHI (JIeTaju), KOTOpbIe MOCIe MOMKHU
noaBepraroTcs nedexranuu. Eciu 3HaUeHUS MX MapaMeTpOB BBIXOMST 3a MPEEibl JOMYCTUMBIX U
OTCYTCTBYIOT OpakoBOYHBIE Je(hEeKThl, [eTalld HaNpaBlsSIOTCI Ha BOCCTAHOBJICHHE, WHAYe
MPU3HAIOTCS TOAHBIMH ISl JalibHEWIIed HSkciuryatanuu. W XoTs mpu nedexranuu AeTayien
HAJIE)KHOCTh MX B MPAMON MOCTAHOBKE HE OLIEHUBAETCS, TEM HE MEHEE, ITO MPOUCXOIUT B paMKax
OIICHKH TTapaMeTPOB, 3amachl HA U3HOC KOTOPBIX U SBIAIOTCS (U3UYECKONH OCHOBOM OMEPATHBHBIX
MoKasareiel Haa&KHOCTH Tuma HapaboTka, pecypc u T.1. CremoBaTenbHO, HWMEHHO IpPU
nedeKkTanuu  JeTanie MPOW3BOAMTCS TIPOBEpKa M OIEHKA HX HaAS&KHOCTH (OJIOK oyeHka
HaoéxcHocmu), 3aJ10)KeHHAs Ha CTaluu OCHOBHOTO Mpou3BocTBa. Eciu u3 o01ero ymncna aeranei
Oonbmast yacte (Oosnee 75...80%) TpeOyeT BOCCTAHOBICHHS (VCIOBHbLIL ONepamop Ha cxeme),
TEXHOJOT PEMOHTHOTO TMPOM3BOJACTBA 0053aH BBIOpaTh (pa3paboTaTh) TaKyK TEXHOJIOTHIO
BOCCTAaHOBJICHUS, KOTOpasi oOecrneunuT TpeOyemMyro HaI&KHOCTh B CIEAYIOIMIEM MEXPEMOHTHOM
nepuone (010K paspabomka u eéneopenue meponpusmuti). [IpoBepka KauecTBa BOCCTaHOBJICHUS
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(6nox oyenxa s3¢ghgpexmusnocmu peanuz08aHHbLIX MepOnpUAMULL) OCYIIECTBISETCS B COOTBETCTBUU
co cragnapramu (I'OCT 25836-83) onun pa3 B 5 J1eT HAa HOJKOHTPOIBHOM BeIOOpKE 20 TPaKTOPOB
myTéM 00paboTKK MH(POPMAIIMKM O 3HAUYEHUSAX UX pecypcoB. [I0CKONBbKY 13 BCEX BOCCTAHOBIIEHHBIX
TPAKTOPOB TOJI KOHTPOJb CTaBUTCS TOJIbKO 20, MPUYEM YaCTh U3 HUX MOXKET OBITh BBIBEICHA W3
M0J1 KOHTPOJIA MO Pa3IM4YHbIM XO3SHUCTBEHHBIM MPUYMHAM, TO cOOpaHHas MHQOpMAIUS SBISETCS
MHOTOKPAaTHO yCEYEHHOU U 00pabaThIBaeTCsl, Kak MPaBUIIO, TpadUIeCKIMH METOIaMHU.

Hcxonst 3 BIMIEU310)KEHHOT O, BEITEKAET IPUMEPHOE COJIEPKAHUE KYPCOBOI'O MPOEKTA:

Tema: AHaJu3 HM3HOCA M TMPOEKTHPOBAHHE TEXHOJOTHM BOCCTAHOBJIEHMS JeTaJjei
CeJIbCKOXO0351iICTBEHHBIX TPAKTOPOB

KypcoBoif mpoekT COCTONT U3 pacyeTHO-TOSCHUTETFHON 3aITMCKH U TPaQHUeCcKOro MaTepuaa.

B pacuemmno-noscnumenvuyro 3anucxky oobemom 35-40 cTpaHWI] MAaIIMHOMUCHOTO TeKcTa (Kerib 12)
BKJIIFOYAKOTCA: THTynLHBIﬁ JIUCT, 3aJaHHUEC Ha KprOBOI‘/'I MMPOCKT, COACPIKAHUC, a4 TAKIKC!

Bsenenue

1 Onpenenenre K03pGUIUESHTOB FOTHOCTA U BOCCTAHOBJICHUS JeTaNICH

1.1 KoHCTpYKTHBHO-TEXHOJIOTUYECKAsI XapaKTePUCTHKA BOCCTAHABIMBAEMOH IeTalH

1.2 AHanu3 ycioBMi 3KCILTyaTalluy U MPUYUH OTKA30B aHAIU3UPYEMOH JeTaau

1.3 Onmnpenenenue u3HOCa JeTalieil, COCTaBICHHUE BAapUALMOHHOTO U CTATUCTUYECKOTO PsIOB
H3HOCa

1.4 OmpeneneHuie YUCIOBBIX XapaKTEPUCTUK COBOKYITHOCTH H3HOCOB

1.5 IlpoBepka 0qHOPOAHOCTH HH(POPMAIK 00 H3HOCAX

1.6 I'paduueckoe MOCTpoeHHE OMBITHOTO PACIPEICICHUS U3HOCOB

1.7 BoIpaBHHBaHHE ONBITHON HHPOPMALIMKU TEOPETUUECKUM 3aKOHOM paclpeieeHUs

1.8 UuTepBanbHas OlIEHKA YUCIOBBIX XapaKTEPUCTHK U3HOCOB

1.9 Ompenenenne OTHOCUTENHHON OMIMOKU TIEpeHOCA

1.10 Omnpenenenue uncia roJHbIX U TPEOYIOIUX BOCCTAHOBIICHUS JAeTaleH

2 Pa3paboTka TEXHOJIOTUU BOCCTAHOBJICHUS JICTAIIN

2.1 AHanu3 u BBIOOp CrIOCOOOB BOCCTAHOBJICHUS JI€TAIH

2.2 OO0oOCHOBaHHME CXEMbl MapIIPYTHOTO TEXHOJOTHYECKOTO TIpOIlecca BOCCTAHOBIICHUS
W3HOILIEHHOH JIeTanu

2.3 Pa3paboTka TEXHOJOTMYECKOTO TMpoIlecca BOCCTAHOBICHHS JeTanu (pa3paboTka
MapuipyTHOM  TEXHOJIOTMH, HOPMHUpPOBaHWE omepanuii, odopMIeHHE  TEXHOJIOTUYECKOM
JOKYMEHTAITUH )

2.4 IlpoexkTupoBaHHE MPUCIIOCOOJICHUS, OOECIIEUMBAIONIETO TEXMPOIIECC BOCCTAHOBIICHUS
JeTaN

3 OreHka KayecTBa BOCCTAHOBIICHUS AeTamneit

3.1 OrmpezenieHne CpeaHEero M raMMa - MPOIEHTHOTO MEXPEMOHTHBIX PECYPCOB
BOCCTAaHOBJIEHHBIX J€Tanei

3.2 OmnpenereHne KadyecTBa BOCCTAHOBJICHHS JICTAJICH MO CPEJHEMY W TaMMa - MPOIICHTHOMY
pecypcam

3aKIrOuYeHHE

Cnucok urepaTypbl

[Ipunoxenns :

[Ipunoxxenue A DCKU3 aHATM3UPYEMOI! 1€Talu BBITIOJIHEHHBIA Ha KapTe ACKU30B;

[Ipunoxenne b I'ucrorpaMma ONBITHBIX BEPOATHOCTEN U3HOCA JIETAJIEH;

[Ipunoxxenne B Ilomuron pacnpeseneHuss ONBITHBIX BEpPOSTHOCTEH U3HOca M Tpaduk
muddepeHnnanbHOl QYHKIMN TEOPETHUECKOTO pacipeieNIeHHs H3HOCca JeTalei;

[Ipunoxenne I' I'pa@uky HAKOMJIEHHBIX OIBITHBIX BEPOSTHOCTEM HM3HOCA M WHTErpasbHas
(GYHKIUS TEOPETUUECKOTO 3aKOHA pacIpeIeIeHUs U3HOCa IeTalei;
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[Ipunoxenue J| I'paduku 3aKOHOB pacmpeneneHus pecypca aeraied (Ha MHJLTAMETPOBOM
Oymare);

[Ipunoxenue E TexHonornueckue JOKyMEHTHI Ha (hOpMaIn30BaHHBIX OJaHKaX;

[Tpunoxenune X Crneuudukamus K COOpPOUYHOMY YEPTEKY.

I'paghuueckas uwacms Kypcogoeo npoexkma BBINONHSETCA Ha TpEX nucrax (opmara Al, rae
M300pakaroTCs:

Jlucr 1

— TabnuIa TEXHHYECKUX TpeOOoBaHU Ha JedeKTanuro netanu (TIOBEpXHOCTH);

— CTaTUCTUYECKUI psAJl U TEOPETUUECKHUE paCpEIesICHUs N3HOCA JIETallel;

— TOKa3aTeJId U3HOCca JIeTalleH;

— TMOJHUIOH pachlpesieNieHUsl OMbITHBIX BEpPOSITHOCTEH u3HOca M rpaduk nuddepeHuanbHo
(YHKIMN TEOPETUYECKOTO paclpeieleHus: H3HOCa JIeTalle;

—rpadMKi HAKOIUIGHHBIX ONBITHBIX BEPOSTHOCTEH M3HOCA M UHTErpalibHas (YHKIIHSI
TEOPETUUYECKOr0 3aKOHA paclpeesieHusl U3HOca JIeTallel;

— rpad UKy 3aKOHOB pacIipe/ie]IeHHs pecypca JeTajiei.

Jluct 2

— PEMOHTHBIN 4epTEX JEeTau, BHITOJIHEHHBIN Ha popmaTte A2 unu A3;

— KOMILIEKT TeXHOJIOTH4Yeckux AokymMeHToB (MapuipyTable (MK), onepaunonusie kaptol (OK);
KapTa TexHosorndeckoro npouecca aedexranun (KTII), Bemomocts ocHacTku (BO) u T. 11.).

JIuct 3

— cOOpPOYHBIN YePTEK CIPOCKTUPOBAHHOTO MPUCTIOCOOIICHNUS,

— pabouue uepTexxu Hanbosiee OTBETCTBEHHBIX JeTalieil MPUCIOCOOICHUSI.

5.2 MeToauKa BbINOJHEHHS KYPCOBOI0 MPOEKTA

CryneHTy BblAaeTCs 3a/laHue, B KOTOPOM YKa3bIBaIOTCH:

— Ha3BaHUC ACTAJIU U aHaHHSpreMOfI MOBCPXHOCTHU U MapKa MaTcpualia IeTalu,

— 3HAYEHHUE PAa3MEPOB U3HOIICHHBIX JIETAJICH;

— 3Ha4YCHUA PECYpCOB BOCCTAHOBJICHHBIX ,Z[eTaJ'IefI, BKIIFO4YasA PECYpPChl NPUOCTAHOBJICHHBIX
MaliunH.

IIpumep 3a0anusn

Bapuant Nel

HassaHne petanu nosepxHocTu: Kopriyc kopobku nepedady mpakmopa MT3-1221.2;
rosepxHocmb omeepcmusi oo eHe300 MNOOWUNHUKa MPOMEXYMOYHO20 8ana

MaTepwnan, ns KoToporo unsrotoeneHa getanb: Koskuit 4yryH KM35-10

Pa3mepsbl H3HOLIEHHBIX JeTaJIeil, MM
110,197|110,101/110,143/110,082|110,198|110,110/2110,107(110,107|110,177|110,197
110,139(110,147|110,190|110,104/110,106|110,153/110,169(110,211|110,090|110,125
110,160|110,154/110,156/110,118|110,171|110,126/110,136|110,116|110,074|110,125
110,063|110,146|110,147|110,155|110,114|110,146/110,154(110,142|110,123|110,146
110,149|110,104/110,150/110,138|110,120|110,093/110,161|110,120|110,160|110,138
110,134|110,138/110,150|110,123|110,164|110,129/110,156(110,120|110,146|110,123
110,117|110,172/110,078/110,128|110,173|110,201|110,099(110,194|110,120|110,111
110,173|110,101/110,140/110,197|110,093|110,183/110,119(110,163|110,152|110,122
110,180|110,216/110,092|110,111|110,167|110,153/110,174(110,130|110,112|110,061
110,154|110,128]110,179/110,129|110,094|110,089/110,078|110,124|110,098|110,079
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Pecypchl BOCCTAaHOBIIEHHBIX ACTAJIEH, ITOJIYyYEHHBIE IIPU UCIBITAHUN IOJKOHTPOJIBHON I'PYIIIBI
MallluH, M-Y.

N =20, T,, =5000
3867 |3762 [3997 4851 3764 (4739 4193 |3115 4053 1722
4664 4474 12486 2937 |4374 |4006 14689 14715 [3234 |3132

CornacHo 3aJaHuI0 HEOOXOJMMO IPOU3BECTH CTATUCTUYECKMM aHajau3 H3HOCOB JieTaliel,
ONpeNeNIUB TPU ATOM KOIPPHUIMEHTHl HX TOAHOCTH W BOCCTAHOBIICHHS, pa3paboTarhb
TEXHOJIOTUYECKUN Ipolecc, o0ecneynBarouil UX MEXPEMOHTHBIH pPECypc, OLIEHUTh KaueCTBO
BOCCTAQHOBJICHHMS JIeTaJied Ha JaHHOM PEMOHTHOM TPEANPHITAM W, NpPU HEOOXOIUMOCTU
pa3paboTaTb MEPOIPHUATHS 110 MOBBIIECHNUIO KAYECTBA X BOCCTAHOBJICHHUS.

OTH 3a/1a41 PELIAOTCA B CIICAYIONICH MOCIEI0BATEIBHOCTH:

a) TMOJy4uB 3aJaHue, CTYAEHT, pPYKOBOACTBYschb 1T Ha KanuTaJbHBIA  PEMOHT
COOTBETCTBYIOIIEH MAIIWHBI, TPOBOJIUT BBIKOMUPOBKY 3CKH3a YKa3aHHOU AeTanu u (OPMHPYET
(BBIIMCHIBAET) TEXHHUYECKHE TpeOoBaHMs Ha AedeKTanuio 3aJaHHOM mMoBepXHoOcTH. Ilpu 3TOM
JIOJDKHBI OBITH ONPECIICHBI:

— KOHCTPYKTHBHbIC (HOMUHAJIbHBIN, HAUOOJIBLINI U HAMMEHBIINH Npe/IebHbIE) Pa3MEpPHI;

— JIONyCTUMBbIE pa3Mepbl IpU COOpPKE aHAIM3UPYEMOW JeTanu (MIOBEPXHOCTH) C HOBBIMH U
OBIBIIMMHU B 3KCILTyaTallUU CONPSDKEHHBIMH JETAIISIMH.

Honycmumvim npu pemonme pa3MepoM Ha3bIBAIOT TaKOE €ro 3HAa4YeHHWe, NpPU KOTOPOM
OCTaTOYHBIN pecypc eTajli He MEHbIIE PErJIaMEHTHPOBAHHOI'O MEXPEMOHTHOI'O pecypca MallluHbl
WJIH arperaTa.

[Tonmy4yeHHble pe3yabTaThl IPEICTABISAIOTCS B BUJIE:

— 3CKM3a JieTany Ha jucte gpopmara A4 (cM. npuinoxenue A);

— TaOJIUIBl TEXHUUECKUX TPeOOBaHUM Ha e eKTaluio 1eTay;

3arem, WCXOAs W3 MaTepuaia JeTalid W e€ OCKU3a, IPOBOANUTCS KOHCTPYKTHBHO-
TexHosiornueckuid aHanu3. Ilpu stom naércs xapaktepucTuka (GOpMbI AeTand, B BHUIEC TaOJHIL
MPUBOANTCS XWMHYECKHH COCTaB, MEXaHHYECKHE CBOWCTBA Marepuana, W3 KOTOPOTO OHa
M3TOTOBJIEHA, & TAKKe OCOOEHHOCTH TEXHOJIOTHUYECKUX CTIOCO00B €€ 00pabOoTKH.

0)  BBINOJHSIETCS aHAJIW3 3HAYCHMH M XapakTepa Harpy3ok, JeHCTBYIOIIMX Ha JeTalb B
mporecce SKCIUTyaTallid, B TOM YHCJIE€ Ha yKa3aHHYIO MOBEPXHOCTh, TEMIIEpaTypHBIC YCIOBHS,
Bubl TpeHus. Ha 3Toil ocHOBe ompenenstoTcs BO3MOXKHBIE BHJIbI M3HALIMBAHUS U BbIOWpaeTcs
Beaymuid Bua. OnpenessiroTcss BO3MOKHBIE TIOCIIEACTBUS BBIXO0/IA IETATU U3 CTPOSI.

B) IPOBOJAMTCS aHAJIW3 TMPEACTABICHHOW B 3aJaHMM HHPOpPMALMUM O pa3Mmepax JAerane,
OTIPEIENISIOTCS. X U3HOCHI, COCTABIISICTCS] BAPHAIIMOHHBIH PsiT N3HOCOB.

C s10i1 enbro He00XOAUMO:

— COCTaBHUTPH TaOJMIly pa3MepOB M3HOMICHHBIX JeTaned (I OTBEPCTHS MO BO3PACTAHUIO, JIS
BaJia — [0 YOBIBaHMIO 3HAYEHUH pa3MepoB);

— BBIYHCIIATH U3HOCHI JIETaJIe U COCTABUTh UX BapUAIIMOHHBIN PSJ] B BUJIE TAOJIUIIBL.

[lpu BBYHCICHUM HW3HOCOB TPUHUMAETCS OIMYIIEHHE O TOM, YTO B TIEPHOJ MPHUPAOOTKH
(oOkaTkm) arperata (MamuHbBI) ©3HOC OTBEPCTHUS Irp COCTABIISET:

usHoc otBepcTust Iy, = Dy — Dy,

usHoC Bana: Iy, =d; —dyy,,
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rae Dy, d; — IEHCTBUTENBHBIA pasMep OTBEPCTUS (Bajia), MOJYYEHHBIH MOCIE UX U3TOTOBJICHUS

(BoccraHoBiIeHUs); Dy — HanOOIBIINI KOHCTPYKTUBHBINA pa3Mep OTBEPCTUS; Oy, — HAUMEHbIINUN

KOHCTPYKTMBHBIN pa3Mep Baja,
C y4€TOM MPHUHSATOTO JOMYIIEHHS U3HOC I-i IeTalli OMPEACIIACTCS 110 3aBUCUMOCTH

it otBepetud | =D; — Dy,
qus Bana |, =dgy —d;, i=1...,N;
rne D;, d, — COOTBETCTBEHHO pa3Mepbl M3HOIICHHBIX OTBepCTHsS W Bama; N — d9HCIO

AHAJIM3UPYEMBIX JIETAJICH.

I') COCTaBJIEHWE CTAaTHCTUYECKOTO psJia, OMPEAEICHHUE YHMCIOBBIX XapaKTEPUCTHUK H3HOCOB,
MPOBEpPKa OJHOPOJHOCTH WHGOpMAIUU, TpadUUecKoe MOCTPOCHUE OIBITHOTO paclpeeICHUs
W3HOCOB, BBIPABHMBAHHME OMNBITHOW  MHGOpPMAIMM, HWHTEPBAIBHYI0  OIEHKY  YHCJIOBBIX
XapaKTEPUCTUK H3HOCOB W OMPEJEICHUE OTHOCUTEIHLHON OIIMOKHM IepeHoca MPOU3BOJIUTCS B
COOTBETCTBHH C PEKOMEHIAIMAMU T0Ipa3ieoB 2.2—2.8 TaHHOTO IMOCOOHs.

1) OIpeAeNiCHUE 4YHCla TOMHBIX M TPEOYIONUX BOCCTAHOBJICHHS JACTAJCH MPOU3BOIUTCS B

CJIEIYIOLIEM ITOPSIJIKE:
1) onpenensitoT JOMYCTUMbIE U3HOCHI aHAIM3UPYEMBIX JETaell IPU UX COIPSIKEHUU C HOBBIMU
| ¥ OBIBUIMMU B OKCIUTYaTaluu |, JA€TansMu:

— JJIsL OTBEPCTUSL: ILlH = DﬂH — Dy IZD = D[13 — Dy
— st Baa: |y =dyy —dpy; 1 =dgy —dps;
rae Dy, dp; — IomycTumblid pasMep aHaIU3UPYEMBIX COOTBETCTBEHHO OTBEPCTHS U Bajla IPH
CONpPSIKEHUH HMX C HOBBIMH Jeransamu;, Dy,, d;; — JOIyCTHMBIA pasMep aHaIu3UpyEMBIX

COOTBETCTBEHHO OTBEPCTHS M Baja MPU CONPSDKEHUM UX C JETalsIMU, ObIBIIMMH B SKCIUTyaTalluy;
Dyss» dgq — COOTBETCTBEHHO HaMOOJNBINIMN NpeAeTbHBIH pa3Mep OTBEpCTHS M HaUMEHbIIH
IIpeeIbHBINA pa3Mep Baja;

2) BBIYMCIIEHHOE 3HAYEHUE JOMYCTUMOTO M3HOCA |y OTBEPCTHs WM Baja OTIOXHTH 10 OCH
abciuce (cM. pucyHok 2.3). W3 Hero BOCCTaHOBHUTH NEPHEHIUKYISAP 10 TEPECeYeHHs C
Teopetudeckoii kpuBoit usHocos F(1). ITomydeHHYI0 TOYKY CIPOEKTHpPOBATH HA OCh OPAMHAT U
CHSTH 3HaYEHUE BEPOSITHOCTU Pry; TOTO, YTO JIETAM OKaXYTCsl TOJHBIMHU (MX BOCCTAHOBIICHHE HE

HOTpe6yeTCH), Ipu yCJIOBHUH HX C60pKI/I C HOBBIMHU COIIPATACMbIMU ACTAJISAMU. HpI/I O9TOM YHUCIIO
TOJIHBIX JAeTajaen Ny MOXET OBITh BEIYUCIICHO IO 3aBUCUMOCTH

Ny = erN ;

3) BBINOJIHSAS aHAJIOTHYHbBIE TPAQUUECKHE MTOCTPOEHUS Ul 3HAYEHUS |y, ONPEENAIOT YHMCIIO

TOHBIX JeTalel IPH CONPSHKCHUN UX C JETAISAMH, OBIBIIIMMHU B SKCILTyaTallHH:
N = PN .

CJ'ICI[OB&TCJ'IBHO, 0611_[66 YHUCJIO0 TOAHBIX AeTanei paBHO Ny H TOJIBKO Ny M3 HUX MOXKHO

COCOUHATH C ACTAIIAMU, OBIBIIIUMH B OKCILTyaTaluu,
4) YHUCJII0 IleTaJ'IefI, Tpe6y10H_II/IX BOCCTAHOBJICHHUA Ny, OIPEACTIACTCA KaK

Ng=N-ng;
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5) CICAYCT 3aMETUTD, YTO OosbliIee IIPAaKTUHYCCKOC 3HAYCHUEC UMCIOT HE CaMU 4HuClIa Ny, Ny,
Ny, @ COOTBETCTBYIOIIINEC KOB(b(bI/IHI/ICHTBI, SHaAYCHUSA KOTOPBIX OINPEACTIAOTCA HUXKCE.

Koaddument ronHOCTH aHATU3UPYEMBIX JI€TaNICH:
Keg = Pra -

Koaddurment BoccTaHOBICHUS ACTANICH:

Kge =1-P .

3HaueHus BBIUMCICHHBIX KO3()(UIKMEHTOB BOCCTAHOBIIEHUS IO3BOJIAIOT 0ojiee 0OOCHOBAHHO
IUTAHUPOBATh MPOU3BOACTBEHHYIO MPOrPaMMy PEMOHTHOTO MPEANpPUATHS [0 aHAIU3UPYEMbIM
JeTalsiM Ha MPEeACTOSIINE IEPHOIBL;

€) pa3palaThIBaeTCs TEXHOJOTMYECKHH MPOIECC BOCCTAHOBIEHHUS JI€TAaIH B COOTBETCTBUHU C
pexomenaanusamu [10].

) OIICHKa KadyecTBa pEMOHTa MallMH M O00OpYyIOBaHMS, B YAaCTHOCTH TPaKTOPOB,
OCYILIECTBIISIETCS. B COOTBETCTBUU C TpeOoBaHUsIMU [ ocynapcTBEHHBIX CTaHIapTOB [6, 7]. [Ipu aTOM
TPaKTOphI, BBIMMYCKa€Mble W3 PEMOHTA, IOABEPralOTCsS MPHUEMO-CAATOYHBIM, MEPHOIUYECKUM
JUINTEIBHBIM M AKCIUTYyaTallMOHHBIM (MOJKOHTPOJbHAs JKcryatanusi) ucneitanusam no ['OCT
2583683 [8]. DOkcmiyaTallMOHHBIM HUCHBITAaHUSAM TMoaBepraroT 20 OTPEeMOHTHUPOBAHHBIX
TOJIOBHBIMU TMPEANPUATHSIMUA MAIIMH C TMEepUOJUYHOCThIO 2 paza B 5 jer. Ilpu »sTom
PETUCTPHUPYIOTCS U ONPEIEISIFOTCS CIEAYIONINE TTOKA3aTeNH:

— pecypc TpakTopa, MPOLIEANIEr0 KaMUTAIbHBIN PEMOHT, U €r0 COCTABHBIX YacTel;

— HapaOoTKa Ha 0TKa3, a Takke HapaboTka Ha oTkasbl |, II u Il rpynn cnoskHocTu ABUTATeNs,
TPAaHCMHCCUU, HECYIIIEH U XOJJOBOW CUCTEM,;

— pacxon 3anacHbix yacteit ¢ yauerom 3UII (HomeHkiatypa, KOJIM4YECTBO, Macca, CTOMMOCTb) U
Ap.

Omnpenenenue cpeaHero u 90-mpoIeHTHOrO MEXPEMOHTHOIO PECYpPCOB OCYIIECTBISECTCA IO
MHOTOKPAaTHO yceueHHOW wuHdopManuu (U3 BCEX BOCCTAHOBJICHHBIX JeTajlied (MamiuH) B
MOJAKOHTPOJIBHYIO BBIOOPKY BKJOuUaroTcss 20, a 3a 4acThl0 M3 HHUX HAOIIOJCHHE MOXXET OBITh
MPUOCTAHOBJICHO IO XO3SIMCTBEHHBIM NPUYMHAM PA3JIMYHOTO XapaKTepa) B COOTBETCTBUH C
peKoMeHanusIMu pazaena 4 manHoro mocoOus. MHdopmanus 0 3HAUYEHUSX PECYpCOB MalllMH
(meraneit), moJlydeHHasi B pe3yJbTaTe MOAKOHTPOJIBLHON HSKCIUTyaTally, MPUBEACHA B 3a/IaHUH K
KYpPCOBOMY IIPOEKTY;

3) B OCHOBE OIICHKM KayecTBa BOCCTAHOBJICHHs JAeTajeil (MallluH) JeKUT OOIIUN MOAXO/,
3aKJIIOYAONIMICS B CpPaBHEHHWU XapaKTePUCTHK BOCCTAHOBJICHHBIX JeTaneil ¢ TpeOyemMbIMU
(HOpMAaTUBHBIMH ) X 3HAYCHUSIMH.

B naHHOM mpoekTe TakuMM CPaBHUBAaEMBIMHM XapaKTEPUCTUKAMU SIBIISIIOTCS CPEIHUN U ramma-
MIPOIICHTHBIN pecypchl aHau3upyemoi netainu. C 1eiapio 00ecneueH sl KOPPEKTHOCTH MOTy4aeMbIX
CPaBHUTEIBHBIX OIIEHOK HEOOXOIUMO yUECTh CIEAYIOIINE 0OCTOSTENHCTRA!

— BO-MEPBBIX, B MPAKTUKE Pa3pabOTKH TOJABISIONIETO YHMCIAa MAIlWH C.-X. Ha3HAYCHUS
HOPMHPOBAHHIO TIOJJIEKAT JOPEMOHTHBIE CpeaHWe W (WJM) TaMMa-TPOIIEHTHBIE PECYpPChI, a MO
pe3yiabTaTaM HMCHBITAaHUN  (MMOAKOHTPOJIBHOM OKCIUTyaTalluh) OTPEMOHTUPOBAHHBIX  MAaIllWH
(BOCCTAaHOBIIGHHBIX JI€TaJl€i) ONPENeNstoTCs OJHOMMEHHbIE MEKPEMOHTHBIE MOKa3aTeld. IJTO
TpeOyeT BBeneHUs Kodh(UIMeHTa, XapaKTepU3YIOIIEro CTENeHb BOCCTAaHOBIEHUS pecypca MpH
KalnuTaJIbHOM PEMOHTE MalllMH. B COOTBETCTBUUM C peKOMEHAALMSAMU [7] HOPMATUBHOE 3HAUYECHUE
3TOro Kod(duireHTa aiast TPakTopoB JokHO ObITh He MeHee 0,80. Jlns maHHOU pabOTHI mpUMeM
K; =0,80. HopmaTuBHBIE 3Ha4YeHUs CPEIHETO M TaMMa-TIPOIIEHTHOTO JOPEMOHTHBIX PECYPCOB
YCTaHABIIMBAIOTCS WHIWBHUIYAIBHO IS KKIOTO TUIA MaliuH. B y4eOHBIX IEsIX MpUMeM, YTO
HOPMAaTUBHBIM CcpeAHMI JOPEMOHTHBIN pecypc MamuH (meraneit) pasen 10000 m.-u, a
HopMmatuBHEIN 90 %-ii pecypc coctaBmsier 8800 M.-;
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— BO-BTOPBIX, pe3yJbTaThl CPAaBHEHHUS IMOKa3aTene OyayT JOCTaTOYHO KOPPEKTHBIMHU MPHU
HKCIUTyaTalH MOAKOHTPOJIBHBIX MAILIMH B IPUMEPHO OJJUHAKOBBIX YCIOBUSIX. YUET pa3iuyus 3TUX
ycIoBUH  oOecreunBaeTcsi BBEIACHHEM KOX(PQUIMEHTa, XapaKTePU3YIOIEro OCOOCHHOCTH
JKCIUIyaTallud MalluH B COOTBETCTBYIOUIEH IOYBEHHO-KJIMMAaTHU4eCKOUW 30He. [[nsa IToBoimkckoro
peruona K, =1.

C y4eToM BBIIEH3II0KEHHOTO Ka4eCTBO BOCCTAHOBJICHUS JIeTalleld OI[CHUBAIOT C MCIOJIb30BAaHHEM
KOX(PHUIMEHTOB KayecTBa:

1) koaddumenTa kauecTBa BOCCTAHOBJICHHSI JIETAJICH TI0 CPETHEMY MEKPEMOHTHOMY PECYPCY

R— 51)

K(T )= HOpM !
Ton KK,

pmp

rone T2

owp — (bakTHUECKMH CpeHUI MEKPEMOHTHBIN PECYpe 0ObEKTa, MONYYEHHBIH B pe3yibrare

00paboTkn mHpoOpManuu; 7,7 — HOPMATUBHAS BEJIUYMHA JOPEMOHTHOTO CPEIHETO pPECYpCa

HOPM — . o 2
marmmabl 777" =10 000 m.-u; K1 — HOpMATUBHBIA KO(D(OUIMEHT, YCTaHABIMBAIOIME TPeOyeMyIo

CTENCHb BOCCTAHOBIICHHS pecypca MpH KamuTadbHOM peMoHTe oObekta (K1 = 0,80); K> —
KOA((DUIIMEHT, XapaKTEpHU3YIOIUH YCIOBUS OKCIUTyaTalldd B COOTBETCTBYIOIICH IOYBEHHO-
KIMMaTr4eckoii 30He (s [ToBommkckoro pernona K> = 1).

C yueroM ommOKu mepeHoca K(T N )' =K (T o )-(1i 5);

pMp pMp
2) ko3 urmenTa KauecTBa BOCCTaHOBIICHHUS feTaiiei o 90 %-my pecypey

T 7=90%

=90% M
K (TP};VIP ) = T ;/HOI;MpKl K2 ! ('2)

pap

rae kodpuimenter K1 u Kz umeroT TOT ke cMbICH, 4TO W B 3aBucumoctu (5.1); 7700

HOPMATHUBHAs BEJIWYMHA JOPEMOHTHOrO 90-NPOLEHTHOro pecypca Mamuubl T/0P" =8800 M.-u;

Tg;;’(’% — ¢aktuueckas BenuuuHa 90%-ro pecypca, MHOJIy4YeHHass B pe3yjibTare 00pabOTKH

nH(popMaLnH.

IMpu HU3KKX 3HAYEHUSAX KOI(PPUIMEHTOB, BBIUUCICHHBIX 1O 3aBucuMocTsM (5.1) u (5.2),
HE00XO/MMO BBISIBUTH MPUYMHBI HEOCTaTOYHOTO YPOBHS KauecTBa BOCCTAaHOBJICHHUs JeTajel Ha
PEMOHTHOM NpeAnpusiTuu [6] u pazpaboTaTh MyTH €ro MOBBIILEHUS;

H) 60 86edeHul 000CHOBBIBACTCS aKTYaJIbHOCTh TEMbI KYPCOBOTO MPOCKTA; MPUBOIATCS KpaTKas

XapaKTepUCTHKA COBPEMEHHOT'O COCTOSIHUSI BOIIPOCOB, PEIIAEMbIX B IIPOEKTE; KPaTKOE COACpKAHHE
€ro paszesioB; MCIOJIb30BAHHBIE MPU PELICHUU MOCTABIEHHBIX 33Ja4 METO/bl; 00bEM pacueTHO-
MOSICHUTENILHON 3aITUCKH, B TOM YHCJIE€ KOJMYECTBO TaOIUI], rpauKOB, PUCYHKOB.

B 3axniouenuu paboThl naercs 00001eHHas OIIEHKA MOJIYY€HHBIX Pe3yIbTaTOB U NMPAKTUYECKUE
PEKOMEHJALUU MO0 WX NPUMEHEHHIO, (HOPMYIMPYIOTCS BO3MOKHBIE HANpPaBICHUS JallbHEHIINX
HCCIIE0BAHUI.

BobinosiHeHHBIH KYPCOBOH NPOEKT CTYAEHT 00si3aH CcAaTh HAa MNPOBEPKY BeayleMy
NpenojaBare/ii0 B CPOK, yCTaHOBJIeHHbINi 3amxanuem!!l! Ilocme mpoBepku U ycTpaHeHUs
YKa3aHHBIX [IPENOAAaBaTeEM HELOCTATKOB CTYIEHT 3aIUIIAET KYpPCOBOM MPOEKT.

3awuma Kypco6o20o npoexma eKao4aen.:

— JIOKJIaJ] aBTOpA I10 CYIIECTBY BBIMOJIHEHHON pabOThl MPOJOJIKUTEIBHOCTBIO 5. ..7 MUH;
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— OTBEThl Ha BOIPOCHI YJICHOB KOMHCCHMHU Kadeapbl MO 3amuTe KypcoBoro mnpoekrta (6...8
BOIIPOCOB).

Oyenka Kypcogoeo npoexkma BBICTABISETCS MO YEThIpeXOa/IbHOM IKale, HUCXOAS U3:
MIPaBWJIBHOCTH IPOBEIEHHBIX PAacyeTOB U OOOCHOBAHHOCTU CJENAHHBIX BBIBOJOB; COACPKAHUSI U
KayecTBa JIOKJIaJa; CTEICHHU OBIIAJACHUS Y4eOHBIM MaTepHUaioM, MPOAEMOHCTPHUPOBAHHOM B XO€
3alUThl KYpCOBOI'O TMPOEKTAa; CTEMNEHH T'PaAaMOTHOCTH OG(OPMIICHUS PACUETHO-MOSICHUTEIbHOM
3aIMHUCKH U TpaUueCKUX MaTepHalioB, X COOTBETCTBUS TpeboBanusm ECK/I.

5.3 TpeOoBanus Kk 0GpopMJIEHHIO KYPCOBOI0 NPOEKTA

Pacuerno-noscuutenbHas 3anucka (PI13) oTHocuTes K JoKyMeHTaM, coiepKalluM B OCHOBHOM
CIUTOITHON TEKCT, 0hOpMIISIETCSI B COOTBETCTBHHU ¢ TpeboBaHusiMHu [9].

Ha nucrax PII3 nanocutcs pamka pasmepom 185x255 mm. IlepBblii JUCT BBEIEHHUS, BCEX
pa3lesioB M 3aKJIIOUEHHS BBIOIHACTCS C OCHOBHOW HAAMMUCHIO 1O Gopme 2 (CO MITaMIIOM pazMepoM
40x 185 MM), ocrampHble JHCTHI — MO (popme 2a (co mrammom 15x 185 mm) mo TOCT 2.104.
PaccrosiHue oT paMKu 70 TpaHMIl TEKCTa B Hayajle M KOHIE CTPOK HE MEHee 3 MM; /10 HWKHEW Win
BEpXHEHN CTPOKH — HE MeHee 10 MM.

TeKcT BBIMOIHAETCS OJTHUM U3 CIIOCOOOB:

— pykornucHeIM — uepTexxkHbIM ImpudpTom o 'OCT 2.304 ¢ BwicoTOl OykB HE MeHee 2,5 MM
YEPHBIMU YEPHWIAMH, TYIIBIO, TUO0 MACTOM;

— C MPUMEHEHHEM IevaTarimux u rpaduueckux ycrpoiicte 9BM (I'OCT 2.004).

Bo BTOpOM cnyuae coburoaath cienyromue TpeOoBaHus:

[Tons: neBoe — 30 mm, ipaBoe — 15, BepxHee — 20, HxHEee — 20 MM.

OcnoBHo#t Teket — mpudt Times New Roman, kerns 14.

3aroJ0BKH — 10 LEHTPY, TPOIHUCHOH momykupHbIid mpudt Times New Roman, keris 14.
3aroj0BOK TabJIUIIBI — IO IIEHTPY, CTPOUHBIN MOoMyKUpHBIM Times New Roman, kermis 12.
Paznen «Criucok nurepatypoi» — Times New Roman, kerns 12.

Tekct Tadmunsl — Times New Roman, kermis 12.

WHurepsai:

- MEXAy CTpokamu — 1,5;

- MEX]y 3aroJIOBKaMH M TEKCTOM — 1;

- BHyTpHu Tabnum — 1.

8. AG3amuslii oretym — 1,25 cm.

9. BeipaBHHMBaHHE OCHOBHOTO TEKCTa — MO MIUpUHE. [lepeHoCHl He TOMyCKatTCs.

10. Hymepanus cTpaHul] — cepenHa HUXXHEro moiyia. Hymeparuss HauyMHAaeTcs CO BTOPOW

CTPaHHUIIBI.

Pacuemno-nosicnumenvnas 3anucka COCTOMT W3 pa3lieloB U mojapasfenoB. Paznensr (mpu
OTCYTCTBMM TMOJpa3JesioB) W TOApa3fenbl MOTYT ObITh pa3OUThl Ha NYHKTHL. Pa3znensl u
MOAPAa3AeIibl 10HKHBI UMETh 3aroioBKU. [IyHKTHI, Kak MpaBuIio, 3aroJIOBKOB HE UMEIOT.

Paznenst HymepyroTces B npeaenax Bceit PII3 apabckumu mudpamu. Homep moapasaena coctout
13 HOMEpOB pa3zjiena v nojpasjena, pa3ieleHHbIX Toukoi. Homep nmyHkTa paszznena win nojpasaena
BKJIIOYaeT B ce0si COOTBETCTBEHHO HOMEp paszfiesla M IyHKTa WM HOMEp pasfelna, Mmojapasjena u
MyHKTa, pa3ieleHHbli ToukaMu. [IyHKTBI MOTYT OBITh pa3OWTHI HA MOJIMYHKTHL. B KOHIIE HOMEpa
pasnena, nojpasena, MyHKTa 1 MOJIMYHKTa TOUKa HE CTaBUTCH.

BHyTpu TyHKTOB M TMOAMYHKTOB MOTYT OBITh NMPHUBENCHBI M TepeuncieHus. Ilepen kaxmoid
MO3UIMEN TIEPEUUCIICHUs CIIeAYeT CTaBUTh TUPE WIH CTPOUYHYIO OYKBY, MOCJIE KOTOPOW CTaBUTCS
ckoOka. Jlms manmpHeWIed neTamu3anuyl MEepPeYrCIICHUd HMCIOJIB3YIOT apalckue 1udphl, mocie
KOTOPBIX CTaBUTCS CKOOKA.

NoukwphpE
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HDpumep:

a)
6)
1)
2)
B)

3aroyioBOK paszesia MUIIETCS MPONUCHBIMU OyKBaMH, a MOJApa3/ela U MyHKTa (€CIu UMEETCs)
MUILIETCS ¢ IPONMCHOM OyKBbI 0€3 TOUKH B KOHIIE. [IepeHOoCH! €i10B B 3aro/10BKax HE AOIYCKAIOTCS.

PaccrosiHne mexnay 3arosioBkamMu M TeKcToM 3—4 uHTepBaia (15 MM), MEXIy 3arojoBKaMH
paszena u nojipaszena — 2 uHTepBaia (8 Mm).

Kaxnpiit pasaen PII3 cienyer HauMHAaTh ¢ HOBOW CTPaHHULIBI.

[Tocne 3amanust Ha kypcoBoil npoekT B PI13 momemaroT «Conepxanuey, BKItOUaoIee B ceOs
HOMEpa M HAMMEHOBAaHUE pas3zela, MOAPA3JeJIOB U IIYHKTOB, €CIM OHHM HMMEIOT 3arojlOBKH, C
yKazaHueM HoMepoB crpanul. CnoBo «ConepikaHue» 3alUChIBAalOT CHUMMETPUYHO TEKCTY C
nponucHoil OykBbl. HanmeHoBaHMs, BKIIIOYEHHBIE B COJEp’KaHHE, 3allMCBIBAIOT IOCIE HOMeEpa
CTPOYHBIMHU OyKBaMH, HAUMHas C IPOIUCHOM.

B xonne PII3 (nepen npuiioxeHUsiMH) PUBOAUTCS CIIMUCOK JIMTEPATYPHI, UCIIOJIB30BAHHOMN IIPU
€e HalnucaHuu. JInteparypHsle MCTOYHUKH BKJIKOYAKOTCSA B CIIMCOK B IOCIEAOBATEIBHOCTH CCBUIOK
Ha HuX 1o tekcry PII3. Ccpuiku Ha uctouHuku no Tekcry PII3 nmarorcs B KBagpaTHBIX CKOOKax,
Hanpumep, [4].

Hymepanus crpanun PII3 u npunoxeHuil, BXoAfmMX B HeEE, JODKHA OBITh CKBO3HOM.
CooTtBeTcTBYIOmME U(PPBI TPOCTABISIOTCS B IPABOM HIDKHEM YIITY IITaMIIA.

Texcm PII3 nomxeH ObITH KpaTKUM, YETKMM W HE JONYCKaTh pa3iWyHbIX ToikoBaHWM. [Ipu
U3JI0KEHUU 00s13aTeIbHBIX TPEOOBAHUN MPUMEHSIOT CIIOBA «IOJDKEH», «CIEAYET», «HE0OXOI1MMO»,
«HE JIOIyCKaeTcs» U T.I. B Apyrux ciydasx UCHob3yeTcs IOBECTBOBATENbHAA (OpMa U3TIOKEHHUS,
HaIpuMep, «IIPUMEHSIOT», «3aKa3bIBalOT» U JP.

@opmynbl 3aNUCBIBAIOTCA IIOCEPEINHE CTpaHULpl. IlosICHEHMs CUMBOJIOB, €CIM OHU HE
MOSICHEHBl paHee B TEKCTE, JIOJDKHBI ObITh MPHUBEAEHbI HENOCPEACTBEHHO M0 (OPMYIIOH.
[TosicHeHHsT KaXJI0TO CHMMBOJIA CJIEYET JaBaTh C HOBOM CTPOKHM B TOM IIOCJIENOBATEIBHOCTH, B
KOTOpOH OHM NpuBeaeHbl B (opmyre. IlepBas cTpoka MosiCHEHUWH JODKHA HAUMHATBHCS CO CIIOBA
«r7ie», HamMcaHHoro 6e3 ab3areBoro oTcTyna u 6e3 ABoeTouns nocie Hero. Popmysisl, caeayromue
OJIHA 3a IpYyrOM U HE pa3/ieJICHHbIC TEKCTOM, PA3ACIIAIOT 3aIISITOM.

®opmyIbl, 32 UCKIIOYEHUEM (OPMYII, TOMEUIAEMbIX B NPUIOKEHUH, JOJKHBI HYMEpPOBAThCS
CKBO3HOW HyMeparueil apaOckumu nudpamm B Kpyriblx ckoOkax, Hampumep, (3). Homyckaercs
Hymepauus (GopMmyn B Ipenenax paszena, Hanpumep, (1.4). @opmyisl NpuIoKeHU HyMepYyIOTCs B
npejenax Kaxaoro NpuIoKeHHs ¢ 100aBIeHreM 0003HaYeHUs IPUIIoKeHus1, Harpumep, (B.1).

[Ipy BBIMONHEHMM MO OAHOM M TOH ke (OpMyJie OAHOTUIIHBIX BBIYMCIECHUI HEOOXOIUMO
npusBectd 1...2 mpumMepa pacuera, a 3aTeM cocjaTbcs Ha TaOIWIly, B KOTOPOH  IpHBEIEHBI
Pe3yNbTaThl STUX BHIYUCICHUH.

Hanpumep, u3HOC i-T0 Basia ONpEAENSIOT 110 3aBUCUMOCTH

II :dKM _dl' i:l.,...,N,

rae d,, — HAaMMEHBIIMA KOHCTPYKTHUBHBINA pa3mep Baia;d;, — Jauamerp I-ro M3HOIIeHHOro Bana; N —

YHCIIO0 aHATM3UPYEMBIX BaJIOB.
IIpumep pacuera: usHoc 1-ro Bana:

I, =d,, —d,; =18,992 —18,981=0,011 mm.

KM
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3Ha4YeHUs U3HOCOB AHATM3HPYEMBIX BaJIOB IIPUBECHBI B TAONHUIIE. ..

Hnmocmpayuu TOKHBI OBITH BBITIOJIHEHBI B COOTBETCTBUU ¢ TpeboBanusmu ECKJI. Ux, 3a
UCKIIIOYEHUEM TMPWIOKEHUI, HYMEpYIOT CKBO3HOW HyMepanuei apabckumu nudpamu. Ecnm
PHUCYHOK OJIMH, ero 00o3HauaoT «PucyHnok 1». Jlomyckaercss Hymepaius WUTIOCTpAlHii B peaenax
pazaena, HanpuMmep, «Pucynok 1.2».

WnmocTpaniuy KaXI0ro MPUIIOKEHHUS HYMEpPYIOT CKBO3HOW HyMmepalueid ¢ Jo0aBlieHHEM
0003HaYCHHS TPUIIOKEHHUS, HaTIpuUMep, «PHUCYHOK A.3».

IIpu ccpuikax Ha WIITKOCTPALIMU CIIEAYET UCATh «... B COOTBETCTBUU C PUCYHKOM 1».

Wnmroctpanuy npu HEOOXOAUMOCTH MOTYT UMETh MOSCHUTEIbHBIC JaHHbIE (IOJIPUCYHOUHBIH
TeKCT) U HauMeHoBaHue. CioBo «PUCYHOK» W HaMMEHOBAaHUE MOMEILIAIOT MOCIE MOSACHUTEIbHBIX
JAHHbBIX.

HekoTopsie mpaBuiia mocTpoeHus rpadukos:

— s Jmy4mero o0o3peHus TpaduKoOB pa3Mephl OCel KOOpIAMHAT CIIEAYeT BBIOMPATS,
MIPHUAEPKUBASICH MPABUIIA «30JI0TOTO CEUCHUS:

— Ha OCSIX KOOPJMHAT JOJKHBI ObITh HAaHECEHbI PaBHOMEPHBIE MIKAIbI (KpOME OCOOBIX CIy4aeB),
OCH ¥ Ha4aJI0 KOOPJIWHAT JOJKHBI OBITH 0003HAYEHBI;

— Ha IUIOCKOCTh KOOpAMHAT HEOOXOIMMO HAHECTH pa3MEpHYI0 CeTKy, eclu Tpaduk
BBITIOJIHSACTCS] HE HA MIJTUMETPOBOM Oymare;

— OIBITHBIE M TEOPETUYECKHE 3HAUCHUs HAHOCATCS aKKypaTHOM TOYKOM, KOTopas 0OBOAMTCA
reoMeTpuyeckoil (urypoil (OKpy>KHOCTbIO, TPEYroJbHUKOM M T.N.). TOUKuW, HpHUHAIJIEKaIIHNe
pa3nu4HbIM rpadukaM Ha OHOM U TOH ke MIIOCKOCTH KOOPANWHAT, 00BOAATCS pa3HbIMU (UTypaMH;

— IIpU [IOCTPOEHMH JIBYX U Oosiee TpaUMKOB Ha OJHOM MJIOCKOCTU KOOPAWHAT, KAXKIBIA U3 HUX
HyMepyeTcs, a €r0 Ha3BaHUE MPUBOAUTCS B MOJPUCYHOUHOM TEKCTE;

— T0CJIe MOCTPOeHUS rpadrKa HAaHECEHHbIE TOUKH JIOJKHBI OBITh BU/HBI.

Tabnuyel, 3a WCKITIOYEHHWEM TaOMMWI] TMPUIOKEHUH, HyMEpYyIOTCS apaOCKuMH Idpamyd CKBO3HOM
Hymepaiwel, Hanpumep, «Tadmua 1». Jlomyckaercs ux Hymepaius B mpejenax paszena. TaOiuibl
KaXJI0T0 MPUJIO’KEeHHs 0003HAYal0TCsl OTAEIBHONW HyMepalen apabckuMu 1iudpamu ¢ 100aBiIeHHEM
niepen 1udpoi 0003HaAYCHHSI TPUIIOKEHHS, HarpuMep, «Tabmuma b.1».

Ha3Banue Tabnuipl, IpU €ro HAIWYMM, JOJDKHO OTPAXkaTh €€ CoJepiKaHue, ObITh KPAaTKUM H
ToyHbiM. OHO pa3Mmemiaercst Mmocjie HoMepa TaONmuIlbl uepe3 Tupe, Hamnpumep, «Tabmuma 2 —
Cratuctuyeckuil psii pacrpeneneHusi M3HocoBy». [Ipu mepeHoce uvactu TaOiaMIBI HAa Jpyrue
CTpaHUIIbl, HA3BaHUE MTOMEIIAETCS TOJIBKO HaJl IEPBOIl UaCThIO TAOJIHII.

3arosioBKH Tpad U CTPOK TaOIUIIBI ClIEyeT MUCaTh ¢ MPOMUCHON OYKBBI, a OJ[3ar0JIOBKU rpad
— CO CTPOYHOM, €CJIM OHHM COCTABJISIIOT OJHO MPEATIOKEHHUE C 3ar0JIOBKOM, HIIU C MIPOITUCHON OYKBBI,
€CIIi OHM HMMEIOT CaMOCTOSITEIbHOE 3HAaueHHUE. 3aroJIOBKM M IOA3arojioBKH rpad yKa3blBalOT B
€IMHCTBEHHOM uucJie. B X KoHIle TOUKH HE CTaBsT.

Tabnuiry, B 3aBUCMMOCTH OT €€ pa3Mepa, MOMELIAIOT MO/ TEeKCTOM, B KOTOPOM BIIEpBbIE JaHA
CChbUIKA Ha Hee, MJIM Ha CIIeAYIOIIeH CTpaHMIIe, a TPU HEOOXOAUMOCTH B MPHIIOKEHHH.

JlomyckaeTcst moMemarh TabauIly BAOJb JIMHHONW CTOPOHBI JIUCTA.

Ecnu tabnuia He momelaeTcsi Ha OJHOM CTpaHHUIe, €€ JeNSIT Ha 4acTu, NMPU 3TOM B KaXKIOi
94acTH TaOJIUIIBI TOBTOPSAIOT €€ TOJIOBKY M OOKOBHK. J[omycKaeTcs Mpu 3TOM TOJIOBKY MM OOKOBHUK
3aMEHATh COOTBETCTBEHHO HOMEpOM rpad uiau cTpok. I[Ipu 3ToMm rpadsl U (WiIM) CTPOKU MEpBOM
yacTy TabJIUIbl HyMEpPYIOT apaOCKUMU U paMH.
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CnoBo «Tabmuua» ykas3plBalOT OAMH pa3 cCiieBa HaJ IEPBOM 4YacThIO TAOIUIbI, HAJ IPYTMMH
yacTaMu nuuiyT ciioBa «IIporomkenue TabiIuib ¢ yKazaHUEM €€ HOMepa.

Ecnu B koHue cTpaHuipl TabiuIa MpepbiBacTcsl U €e MpoAOJDKeHHe OyAeT Ha cieayroulei
CTpaHMIle, B TEPBOM YacTW TaONMIBI HWKHIOI TOPU30HTAIBHYIO JIMHUIO, OTPaHHUYMBAIOLIYIO
TabyuIly, He IPOBOSIT.

Tabnuipl ¢ HEOOIBIIUM KOJIHMYECTBOM rpad AOMycKaeTcs IeIUTh Ha YacTH M MOMENIaTh OJHY
4acTh pSAAOM C JpYyrod Ha OAHOM crpanune. llpm 5TOM TOBTOPSIOT TOJOBKY TaOJIUIIBL.
Pexomenayercs paziensaTh 4acTH TaOJUIIBI JBOMHOW JTMHUEH WIIH JIMHUEH TOJIITUHOMN 2S.

Hanpuwmep:

Tabmuua 1 — 3HaueHns N3HOCOB JieTaliel (BapHallMOHHBINA Psi)

3Hay 3Hay 3Hau 3Hau
How | e [ How | Do [ HoM | no | How | Lo
cp ca °p ca °p ca °p ca
era era Jera Jera
e A ol A P e
MM MM MM MM
1 2 3 4 5 6 7 8
0,00 0,02 0,03 0,04
1 7 26 3 51 3 76 0
0,01 0,02 0,03 0,04
2 5 27 3 52 4 77 1

Ipunoocenuss opopmisaror kak mnpoaonkeHue PII3. Onu moryt ObITH 00s3aTE€NBHBIMU U
nHopmannonubiMu. Mubopmarmonnsie MPWIOKEHUST MOTYT OBITh PEKOMEHAYEMOI0 WU
CIPaBOYHOI'O XapakTepa.

B texcre PII3 Ha Bce mpuiiokeHUs MODKHBI OBITh JaHbl CChUTKU. CTenmeHb 0053aTeTbHOCTH
MIPWJIOXKEHUH IIPU CChUIKAX He yKa3biBaeTcs. [Ipunokenus pacronaratoT B HOPSAKE CCbUIOK HAa HUX
B Tekcte PII3.

Kaxnoe npuioxxeHue ciieyeT HauMHaTh ¢ HOBOM CTPAHULBI C YKa3aHUEM HaBepXY MOCepearHe
cTpanuiel cinoBa «[Ipunoxenne» u ero o0O03HaueHUs, a TOJ HHUM B CKOOKax MHIIYT
«00s13aTENbHOEY, «PEKOMEHAYEMOE)» HIIM «CTpaBOYHOEY. [IpHokeHne JOMKHO UMETh 3ar0JIOBOK,
KOTOPBIH 3aMHCHIBAIOT CAMMETPUYHO OTHOCUTENBHO TEKCTA C MIPOMUCHOM OYKBBI.

[Ipunoxenust o003HaYarOT 3arjaBHBIMM OykBaMu pycckoro andasuTa, HauuHas C A, 3a
ucktouennem 6yks b, E, 3, 11, O, U, b, b.

[Tpumep: [Ipunoxenune K — KBanTrnm 3ak0HOB pacripeieneHusl.

[Ipunoxxenus, kak npasuio, opopmisitoTes Ha tuctax Gpopmara A4.

[IpunosxeHus TOJDKHBI IMETH OOIITYIO C ocTanbHOM yacThio PII3 Hymepamuto cTpaHuir.

Bce mnpunokenuss IOMKHBI OBITH TepeuncieHbl B conepkanuu PII3 ¢ ykazaHumeM mx
0003HaYEHMI U 3ar0JIOBKOB.
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Ilpunoscenue A

(cpaBo4HOE)
[OCT 31105-84 @opra 7
Lyon
Baav | I ] | I
X Visakos N.A. 5.12 CrAY CrAY TO XX.20102)
[pobepun Metpoe B.C. 6.12] kadenpa HUPM [024-026-A 01P
T CiAoDoE ME. 717 MNanew nopLuHeBoOMn | Oedekr | 010)

Q

0,16

OedekTbl:
1. I3HOC NoBepXHOCTY NoA BTYNKY LWaTyHa
TexHunyeckune TpeboBaHus:

"1.HRC 58...62.
2. buexwue NnoBEepPXHOCTU (’DOTHOCMTeJ‘IbHO

y 6a3bl A He Gonee 0,004 mm.

|
75'18-0,008

(soHhogRdLD)
v auHaxoumd] |

K3

52



3uauenus kospuyuenmos u kpumepues
Ta6muna B.1 — Kpurepwuii UpBuna A;

Tostoprocts 2| 3 | 10|20 3050|100 400
unpopmanuu N
Ay npu 3=0,95 28|22 [15[13[12 (11| 1009
ﬂ.T mpu 5 =0,99 37129 (2018|147 |16]| 15| 13
3Hauenus kpurepus [Tupcona y° (a, k)
7(=*)
(74
o] ‘xz
Ta6muma B.2 3uavenns y%(a,k)
a%
k
95 90 80 70 50 30 20 10 5

1 0 0,02 |0,06| 0,15 |045| 1,07 | 164 | 2,71 | 3,8
2 0,1 0,21 [045]| 0,71 | 1,39 | 2,41 | 3,22 | 4,6 6
3| 035 0,58 1 1,42 | 2,37 | 366 | 464 [625| 7,8
4 | 0,71 1,06 [165| 22 |3,36| 488 | 599 |7,78| 95
51 1,14 1,61 | 2,34 3 435| 6,06 | 7,29 [ 924 | 11,1
6 | 1,64 22 |307| 383 |535| 723 | 856 |10,6| 12,6
7| 217 2,83 | 3,82 | 4,67 |6,34| 8,38 9,8 12 14,1
8 | 2,73 3,49 (4,59 | 553 | 7,34 | 9,52 11 13,4 | 155
9| 3,32 4,17 |538| 6,39 [ 834 | 10,7 | 12,2 [ 14,7 | 16,9
10| 3,94 486 | 6,18 | 7,27 [ 9,34 | 11,8 | 134 16 18,3

Ta6mria B3 — Kosgdrmpertsr T 4, 11 ¥ I3 U1 TOBEPUTENTBHBIX IPAHHLL

p 0,80 0,90 0,95

N Uy ] | s n ;| t ] I3
1 2 3 4 5 6 7 8 9 10
3 1,89 2,731 0,57 | 292 | 3,66 | 048 | 43 | 4,85 | 0,42
4 1,64 229 | 06 | 235|293 | 052 | 3,18 | 3,67 | 0,46
5 1,53 2,051 062|213 254|055 | 278 | 3,07 | 0,49
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-
N
w
N
[$)]
»
~
[o0]
©

10

1,48 19 |1 065 | 202|229 | 057 | 257 | 2,72 | 0,51
1,44 1,8 10,67 | 1,94 | 213 | 0,59 | 245 | 2,48 | 0,54
1,42 1,72 |1 068 | 19 | 201|061 | 237 | 232 | 0,56

1,4 166 | 069 | 1,86 | 1,91 | 0,63 | 2,31 | 2,18 | 0,57
10 1,38 161| 0,7 | 183|183 | 0,64 | 2,26 | 2,09 | 0,59
11 1,37 1,57 | 0,7 | 181|178 | 0,64 | 2,23 2 0,6
12 1,36 1,53 (0,71 | 1,8 | 173065 | 22 | 1,94 | 0,61
13 1,36 1,5 1073|178 |169| 0,66 | 2,18 | 1,88 | 0,62
14 1,35 1,48 | 0,74 | 1,77 | 1,65 | 0,67 | 2,16 | 1,83 | 0,63
15 1,35 1,46 | 0,74 | 1,76 | 1,62 | 0,68 | 2,15 | 1,79 | 0,64
20 1,33 137 | 0,77 | 1,73 | 1,51 | 0,72 | 2,09 | 1,64 | 0,67
25 1,32 1,33 10,79 | 1,71 | 1,44 | 0,74 | 2,06 | 1,65 | 0,7
30 1,31 1,29 | 0,8 1,7 11,39 | 0,76 | 2,04 | 1,48 | 0,72
40 1,3 1,24 | 083 | 168 | 1,32 | 0,78 | 2,02 | 1,4 | 0,75
50 1,3 1211084 | 168 | 128 | 08 | 201 |135| 0,77
60 1,3 1,19 1 0,86 | 1,67 | 1,25 | 0,82 2 1,31 | 0,79
80 1,29 1,16 | 0,87 | 1,66 | 1,21 | 0,84 | 1,99 | 1,27 | 0,81
100| 1,29 1,14 | 088 | 1,66 | 1,19 | 0,86 | 1,98 | 1,23 | 0,83

© |0 ([N

Ipunosxcenue I’
(cipaBouHOE)
Jlugppepenyuanvran pynxyus (niommocms GYHKYUYU pacnpeoeienis) HopMaiIbHO2O 3aKOHA
pacnpeodenenus
t, —t
b= 1 2= 1)
log
fol
f(=)
|
z z
Tabmuma .1
t. — t‘ Cortsle 1oau

ci

0 1 2 3 4 5 6 7 8 9

o
1 2| 3]4a[5]6] 78] 9 10] 11
0 04]04]04]04]04]04]04] 04 [ 04] 04
0,1 04|04[04|04[04]|04(039|039]0,39| 0,39
0,2 0,39/0,39/0,39(0,39(0,39/0,39(0,39| 0,39 | 0,38 | 0,38
0,3 0,38/0,38/0,38/0,38(0,38/0,38(0,37| 0,37 | 0,37 | 0,37
0,4 0,37/0,37/0,37/0,37|0,36|0,36|0,36 | 0,36 | 0,36 | 0,35
0,5 0,35|0,35(0,35/0,35(0,35/0,34|0,34| 0,34 | 0,34 | 0,34
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1 2 3 4 5 6 7 8 9 10 11
0,6 0,33|0,33/0,33|0,33|0,33|0,32|0,32| 0,32 | 0,32 | 0,31
0,7 0,31/0,31/0,31(0,31|/ 0,310,303 | 0,3 | 0,29 | 0,29
0,8 0,29(0,29/0,29(0,28|0,28|0,28|0,28| 0,27 | 0,27 | 0,27
0,9 0,27|0,26|0,26|0,26|0,26|0,25|0,25| 0,25 | 0,25 | 0,24
1 0,24|0,24|0,24|0,24|0,23|0,23|0,23| 0,23 | 0,22 | 0,22
1,1 0,22|0,22|0,21/0,21]|0,21|0,21/ 0,2 | 0,2 | 0,2 | 0,2
1.2 0,19]0,19|0,19/0,19/0,19/0,18|0,18| 0,18 | 0,18 | 0,17
13 017|0,17|0,17/0,17/0,16|0,16|0,16| 0,16 | 0,15 | 0,15
14 0,15]0,15/0,15/0,14/0,14{0,14/0,14| 0,14 | 0,13 | 0,13
15 0,13]0,13|0,13|0,12|0,12|0,12|0,12| 0,12 | 0,12 | 0,11
1,6 ¢11)0,11|011j0,11/01)01}01] 01 | 01 0,1
1,7 0,09]0,09{0,09/0,09/0,09{0,09/0,09| 0,08 | 0,08 | 0,08
18 0,08/0,08|0,08|0,08|0,07|0,07|0,07| 0,07 | 0,07 | 0,07
19 0,07]0,06 0,06 |0,06|0,06]0,06|0,06| 0,06 | 0,06 | 0,06
2 0,05|0,05{0,05/0,05/0,05{0,05/0,05| 0,05 | 0,05 | 0,05
2,1 0,04/0,04{0,04/0,04/0,04]0,04/0,04| 0,04 | 0,04 | 0,04
2,2 0,04]10,04|0,03/0,03/0,03{0,03/0,03| 0,03 | 0,03 | 0,03
2,3 0,03]0,03|0,03/0,03/0,03{0,03/0,03| 0,02 | 0,02 | 0,02
24 0,02/0,02|0,02|0,02|0,02|0,02|0,02| 0,02 | 0,02 | 0,02
2,5 0,02]0,02|0,02|0,02|0,02{0,02]/0,02| 0,02 | 0,01 | 0,01
2,6 0,01)0,01{0,01/0,01/0,01{0,01]{0,01] 0,01 | 0,01 | 0,01
2,8 0,01/001/0,01/0,01/0,01{0,01|0,01] 0,01 | 0,01 | 0,01
3 0 0 0 0 0 0 0 0 0 0

[Tponomxenne Tadbmuipl 1.1

55




F(z)

Humezpanenas gpynkyusa (pynxyus pacnpedenenus)

HOPMAlbHO2O 3AKOHA pacnpe()eﬂeHuﬂ

Fo(-2)=1-F(2)

1

= Fo(txi _t):
O

= 7] exp

2

_Z_ dZ,
2

Lipunoxcenue /[

Fy(z)

Tabmuna /1.1
i —t CoTble 1011
o
0 1 2 3 4 5 6 7 8 9

1 2 3 4 5 6 7 8 9 10 11

0 05|05|051| 051 |052]|052]|052]|053| 053|054
01 |054|054|055]| 055 | 056 | 0,56 | 0,56 | 0,57 | 0,57 | 0,58
02 |058|{058|059| 059 | 06 | 06 | 06 |0,61]| 0,61 |0,61
03 |062|062|063| 063 | 063 | 0,64 | 0,64 | 0,64 | 0,65 | 0,65
0,4 |0,66]|0,66]|066| 067 | 067 | 0,67 | 0,68 | 0,68 | 0,68 | 0,69
05 |069]| 0,7 | 0,7 0,7 0,711 0,71 | 0,71 | 0,72 | 0,72 | 0,72
06 |0,73|0,73|0,73| 0,74 | 0,74 | 0,74 | 0,75 | 0,75 | 0,75 | 0,76
0,7 |0,76|0,76 | 0,76 | 0,77 | 0,77 | 0,77 | 0,78 | 0,78 | 0,78 | 0,79
08 |(079(0,79|079| 08 | 08 | 0,8 |081|0,81| 0,81 |0,81
09 |(082(082|082| 0,82 | 0,83 | 0,83 |0,83]|0,83]| 0,84 |0,84

1 08408408 08 |08 | 0,85 | 0,86 |086| 0,86 | 0,86
11 |086/|087|087| 087 | 0,87 | 0,88 | 0,88 | 0,88 | 0,88 | 0,88
1,2 |089|089|089| 089 | 089|089 | 09 | 0,9 09 | 09
1,3 091]091|091| 091 | 091 | 0,91 | 0,91 |0,92| 0,92 | 0,92
14 1092{092|092| 092 | 0,93 | 0,93 | 0,93 | 0,93 | 0,93 | 0,93
15 |0,93{093|0,94| 094 | 094 | 0,94 | 0,94 [ 0,94 | 0,94 | 0,94
16 |0,95(095|0,95| 09 | 0,95 | 0,95 | 0,95 | 0,95 | 0,95 | 0,96
1,7 |0,96(096 |09 | 09 | 0,96 | 0,96 | 0,96 | 0,96 | 0,96 | 0,96
18 109|097|097| 097 | 097 | 0,97 | 0,97 | 0,97 | 0,97 | 0,97
19 1|097|097|097| 097 | 097 | 0,97 | 0,98 | 0,98 | 0,98 | 0,98

2 098(0,98|098| 098 | 098 | 0,98 | 0,98 | 0,98 | 0,98 | 0,98
21 1098|098 |098| 098 | 0,98 | 0,98 | 0,98 | 0,99 | 0,99 | 0,99
22 1099|099|099| 099 | 0,99 | 0,99 | 0,99 | 0,99 | 0,99 | 0,99
23 |099|099|099| 099 | 0,99 | 0,99 | 0,99 | 0,99 | 0,99 | 0,99
24 1099|099|099| 099 | 0,99 | 0,99 | 0,99 | 0,99 | 0,99 | 0,99
25 1099|0,99|0,99| 099 | 0,99 1 1 1 1 1
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Hipunoxcenue E
(cipaBouHOE)

Hapamempul, ko3gpPuyuenmol u nromHoOCMb pacnpeodenerus Beiibyinia

Tabmuma E.1 — [lapamertps! u koadduimeHTs pacupeneneHus BeitOymia
v b |Ke [Cs| V b | Ke |Cs ||V b | Ke | Cs

1,26 0,8 |1,13|1,43(0,55| 1,9 {0,89|0,49|0,36| 3 |0,89|0,33
1,111 09 (1,07 1,2 (052 2 (0,89|0,46|0,35| 3,1 |0,89|0,32

1 1 1 1 05|21]089(044)0,34( 3,2 | 0,9 |0,31
0,91|0,97|0,88|0,88(0,48| 2,2 |0,89|0,43(0,33| 3,3 |09 | 0,3
08412 |094|0,79(046| 2,3 |0,89|0,41(0,33| 3,4 | 0,9 | 0,29
0,78 13 (092|0,72{0,44| 24 |10,89|0,39(0,32| 3,5 | 0,9 | 0,29
0,721 14 1091|0,66(043| 2,5 |0,89|0,38(0,31| 3,6 | 0,9 | 0,28
068| 15|09 |061[041| 26 |0,89|0,37( 0,3 | 3,7 | 0,9 | 0,27
064|16 |09 (057 04 |27 |089|0,35(029| 3,8 | 09 |0,27
061|157 (089|054(0,39| 2,8 |0,89|0,34(10,29| 3,9 [0,91|0,26
0,58| 1,8 (0,89(0,51(0,38| 2,9 |0,89|0,34(0,28| 4 |0,91|0,25

Hugpepenyuanvnas gynxyus (nromunocme yukyuu
pacnpeoenetust) 3aKkoHa pacnpeodeienus Beubynia

b1 b

t. —t t. —t
ft:b Cl cM _ Cl cM .
[ (— j exp (— j

f(f)n
b=1
lr-rf‘.l‘!’
0 -
t
Taomnuua E.2
b
tci _tCM
T 1,0 1,2 1,4 1,6 1,8 2,0 3,0
0,1 0,91 0,71 0,54 0,39 0,28 0,2 0,03

0,2 0,82 | 0,75 0,66 0,57 0,47 0,38 0,12
0,3 0,74 | 0,75 0,72 0,67 0,61 0,55 0,26
0.4 0,67 | 0,72 0,74 0,73 0,71 0,68 0,45
0,5 0,61 | 0,68 0,73 0,76 0,78 0,78 0,66
0,6 0,55 | 0,63 0,7 0,76 0,8 0,84 0,87
0,7 0,5 | 0,58 0,66 0,73 0.8 0,86 1,04
0,8 0,45 | 0,53 0,62 0,7 0,77 0,84 1,15
0,9 0,41 | 0,49 0,57 0,65 0,72 0,8 1,17

1 0,37 | 0,44 0,52 0,59 0,66 0,74 1.1
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Taomuma XK. 1

1,1 033 | 04 0,46 0,53 0,59 | 0,66 0,96
1,2 0,3 | 0,36 0,41 0,47 0,52 | 0,57 0,77
1,3 0,27 | 0,32 0,37 0,41 0,45 | 0,48 0,56
1,4 0,25 | 0,29 0,32 0,35 0,38 | 0,39 0,38
1,5 0,22 | 0,26 0,28 0,3 0,31 0,32 0,23

1,6 02 | 0,23 0,25 0,25 0,26 0,25 0,13
1,7 0,18 | 0,2 0,21 0,21 0.21 0.19 0,06

1,8 0,17 | 0,18 0,18 0,16 0,16 0,14 0,03

1,9 0,15 | 0,16 0,16 0,14 0,13 0,1 0,01

2 0,14 | 0,14 0,13 0,12 0,1 0,07 0
21 0,12 | 0,12 0,11 0,09 0,07 0,05 0
2,2 0,11 | 0,11 0,09 0,08 0,05 0,04 0
23 0,1 0,09 0,08 0,06 0,04 0,02 0
24 0,09 | 0,08 0,07 0,05 0,03 0,02 0
2,5 0,08 | 0,07 0,06 0,04 0,02 0,01 0

Ipunooicenue K

(cipaBouHOE)

Humeepanvnasn gyukyus (ynkyus pacnpedenenus) 3aKkoHa pacnpedenenus Beiibynnia

b
F(t)=1-exp —(—tk‘ ;t“”)

£()
F1)
. i -
tem t z—
tKi - tCM b
a 0,9 101 11|12 (13|14 | 15 1,6 1,7 1,8 19
1 2 3 4 5 6 7 8 9 10 11 12

0,1 0,12 | 0,1 |0,08(0,06|0,05|0,04|0,03| 0,03 | 0,02 | 0,02 | 0,01
0,2 0,21 |0,18|0,16(0,14|0,12| 0,2 | 0,09 | 0,07 | 0,06 | 0,05 | 0,05
0,3 0,29 |0,26|0,23(0,21|0,19/0,17|0,15| 0,14 | 0,12 | 0,11 | 0,1
04 0,35 {0,33(0,31|0,28|0,26|0,24|0,22| 0,21 | 0,19 | 0,18 | 0,16
0,5 0,41 10,39(0,37|0,35|0,33|0,32| 0,3 | 0,28 | 0,27 | 0,25 | 0,24
0,6 0,47 |0,45(0,43|0,42| 0,4 |0,39(0,37| 0,36 | 0,34 | 0,33 | 0,32
0,7 052 |05|049(0,48|047|0,46|0,44| 0,43 043|041 | 0,4
0,8 0,56 |0,55|0,54(0,54|0,53|0,52|0,51| 05 | 0,5 |0,49|0,48
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0,9 0,6 (059|0,59|0,59(0,58(0,58|0,57| 0,57 | 0,57 | 0,56 | 0,56
1 0,63 (0,63(0,63|0,63(0,63|0,63|0,63| 0,63 | 0,63 |0,63 | 0,63
1,1 0,66 (0,67(0,67|0,67(0,68|0,68|0,68|0,69|0,69| 0,7 | 0,7
[Iponmomxenne Tadmmms! XK. 1
1 2 3 4 5 6 7 8 9 10 11 12
1,2 0,69 |0,70,71|0,71|0,72|0,73{ 0,73 | 0,74 | 0,74 | 0,75 | 0,76
1,3 0,72 |0,73|0,74|0,75/0,76 0,76 | 0,77 | 0,78 | 0,79 | 0,8 | 0,81
14 0,74 |0,75|0,77|0,78{0,79| 0,8 | 0,81 | 0,82 | 0,83 | 0,84 | 0,85
15 0,76 (0,78(0,79| 0,8 |0,82(0,83{0,84| 0,85 | 0,86 | 0,87 | 0,89
1,6 0,78 {0,8(0,81/0,83|0,84(0,86(0,87|0,88 | 0,89 | 0,9 | 0,91
1,7 0,8 |0,82/0,83/0,85/0,86(0,88/0,89| 0,9 | 0,92]0,93|0,94
1,8 0,82 {0,84(0,85|0,87(0,88| 0,9 10,91 0,92 | 0,93 | 0,94 | 0,95
19 0,83 {0,85(0,87|0,89| 0,9 {0,91|0,93| 0,94 | 0,95 | 0,96 | 0,97
2 0,85 (0,87(0,88| 0,9 {0,92(0,93|0,94 | 0,95 | 0,96 | 0,97 | 0,98
2,1 0,86 (0,88 0,9 |0,91{0,93(0,94|0,95| 0,96 | 0,97 | 0,98 | 0,98
2,2 0,87 {0,89(0,91|0,92{0,94(0,95| 0,96 | 0,97 | 0,98 | 0,98 | 0,99
2,3 0,88 { 0,9 (0,92]|0,93{0,95(0,96|0,97 | 0,98 | 0,99 | 0,99 | 0,99
2,4 0,89 {0,91(0,93|0,94|0,96({0,97|0,98(0,98 (099|099 | 1
2,5 0,9 {0,92{0,94{0,95/0,96(0,97({0,98|0,99 {099|099| 1
2,6 0,91 {0,93(0,94|0,96|0,97({0,98|0,99(0,99 0,99 | 1 1
2,7 0,91 {0,93(0,95/|0,96(0,97{0,98|0,99(099 | 1 1 1
2,8 0,92 {0,94(0,96|0,97({0,98({0,99|0,99(099 | 1 1 1
2,9 0,93 {0,95(0,96|0,97|0,98(0,99|0,99| 1 1 1 1
3 0,93 {0,95(0,97|0,98(0,99/0,99|0,99| 1 1 1 1
3,5 0,95 {0,96(0,98|0,99(|0,99/0,99|0,99| 1 1 1 1
4 0,97 {0,98(0,99| 1 1 1 1 1 1 1 1
[Iponomxenne Tadnmmb! XK. 1
ty —t,, b
a 20121 (22|23 |24|25 |26 | 27|28 29
1 2 3 4 5 6 7 8 9 10 11
0,1 0,01|001|001| O 0 0 0 0 0 0
0,2 0,04 | 0,03 |0,03|0,020,02]|0,02|0,02|0,01]0,01]|0,01
0,3 0,09 | 0,08 | 0,07 | 0,06 | 0,05 | 0,05 | 0,04 | 0,04 | 0,03 | 0,03
04 0,150,214 |0,22 0,12 | 0,2 | 0,1 | 0,09 | 0,08 | 0,07 | 0,07
[Tpomomkenne Tadbmmbt XK. 1
0,5 022|021 0,2 0,18 0,17 | 0,16 | 0,15 0,14 | 0,23 | 0,13
0,6 0,3 0,29(0,28|0,27|0,25|0,24 | 0,23 0,22 | 0,21 | 0,2
0,7 0,390,38|0,37 036 (030,34]|0,33|0,32|031| 0,3
0,8 0,47 10,47 | 0,46 | 045 0,44 |0,44 |0,43|0,42 | 0,41 | 0,41
0,9 0,56 | 055|055 |054 (054|054 |0,53]|0,53]053]|0,52
1 0,63|0,63|063|0,63|063]|0,63]|0,63]|0,63]|0,63]0,63
11 07 |071)0,72|071|0,72 0,72 | 0,72 0,73 | 0,73 | 0,73
1,2 0,76 | 0,77 0,78 0,78 0,79 |0,79 | 0,8 | 0,81 | 0,81 | 0,82
1,3 082082083084 |08|0,8|0,86|0,86 |088]| 0,88
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1,4 0,86 | 0,87 | 0,88|0,89|0,89| 0,9 [0,91|0,92]0,92]0,93
15 09109 (091|09|0,93|094|0,94|0,95]0,96 | 0,96
1,6 0920930940909 |09 |097]|0,97 098 | 0,98
1,7 0,94 10,9509 |0,97|097|0,98 098] 0,98 | 0,99 | 0,99
1,8 0,96 | 0,97 | 0,97 | 0,98 | 0,98 | 0,99 | 0,99 | 0,99 | 0,99 1
1,9 0,97 (0,98 |0,98]099|099 |09 | 1 1 1 1
2 0,98(0,99(099]|099|099| 1 1 1 1 1
2,1 09909909 | 1 1 1 1 1 1 1
2,2 0,99 | 0,99 1 1 1 1 1 1 1
2,3 1 1 1 1 1 1 1 1
2,4 1 1 1 1 1 1 1 1
Mpopomkenne Tabnuupl XK. 1
ti — Lo b
a 3013132 (33|34(35(36|37]|38]39]140
1 2 3 4 5 6 7 8 9 10 | 11 | 12
0,1 0 0 0 0 0 0 0 0 0 0 0
0,2 0,01(0,01(0,01| O 0 0 0 0 0 0 0
0,3 0,03 (0,02 | 0,02 |0,02|0,02]|0,02]|0,02]|0,01|0,01|0,01|0,01
0,4 0,06 | 0,06 | 0,05 |0,05| 0,04 | 0,04 |0,04|0,03|0,03|0,03|0,03
Mpopomkenne Tabnuupl XK. 1
0,5 0,2(0,11| 0,1 | 0,1 | 0,09 |0,09 | 0,08 | 0,07 | 0,07 | 0,06 | 0,06
0,6 0,19 (0,19 (0,18 |0,17 | 0,26 | 0,15| 0,15 | 0,14 | 0,13 | 0,13 | 0,12
0,7 0,29 10,28 0,27 (0,27 | 0,26 | 0,25 | 0,24 | 0,23 | 0,23 | 0,22 | 0,21
0,8 0,4 10,39|0,39|0,38|0,37 (0,37 0,36 | 0,35 | 0,35 | 0,34 | 0,34
0,9 052(051|051({051|05|05|05]049|0,49|0,48|0,48
1 0,63|0,63|0,63|0,63|0,63|0,63]|0,63|0,63|0,63]|0,63|0,63
11 0,7410,74|0,7410,75|0,75|0,75( 0,76 | 0,76 | 0,76 | 0,77 | 0,77
1,2 0,82(0,830,83(0,84|0,84|0,85(0,85|0,86|0,860,87|0,87
1,3 089(09|09091|091|0,92|0,92|0,93|0,93|0,94|0,94
1,4 0,94 (0,94 (0,95|0,95| 0,96 | 0,96 | 0,97 | 0,97 | 0,97 | 0,98 | 0,98
15 0,97(0,970,97(0,98|0,980,98(0,99|0,99|0,99|0,99|0,99
1,6 0,98(0,99(0,99(0,99/0,99{0,99|099| 1 1 1 1
1,7 099(099| 1 1 1 1 1 1 1 1 1
1,8 1 1 1 1 1 1 1 1 1 1 1
1,9 1 1 1 1 1 1 1 1 1 1 1
2 1 1 1 1 1 1 1 1 1 1 1
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Tabmuua K.1 — KBantunu 3akoHa HOpManbHOTO pacnpeaeieHus Z

Ipunooicenue K
(cipaBouHOE)

Keaumunu 3axkono6 pacnpedenenus

CoTble gonu

F(t):
S p; 0 1 2 3 4 5 6 7 8 9

1
0,5 0 |(0,025| 0,05 (0,075 0,1 |0,126|0,151|0,176|0,202|0,227
0,6 0,253(0,279|0,305|0,332|0,358{0,385(0,412| 0,44 |0,468 0,496
0,7 0,52410,553|0,583|0,613|0,643(0,675(0,706 |0,739|0,772 0,806
0,8 0,842|0,878|0,915|0,954 (0,994 ({1,036 | 1,08 (1,126 |1,175|1,227
0,9 1,28211,341|1,405|1,476(1,555|1,645|1,751|1,881 (2,054 (2,326

Ta6muma K.2 — KpanTumu 3akoHa pacnipenienenus Beiibymia H

F(t): b
z P; 0,9 1,0 1.1 1,2 1,3 1,4 1,5 1,6
1 2 3 4 5 6 7 8 9
0,01 0,01 0,01 0,02 | 0,02 0,03 0,04 | 0,05 0,06
0,03 0,02 | 0,03 | 0,04 | 0,05 0,07 0,08 0,1 0,11
0,05 0,04 | 0,05 | 0,07 | 0,08 0,1 0,12 | 0,14 0,16
0,07 0,05 | 0,07 | 0,09 | 0,11 0,13 0,18 | 0,17 0,19
0,1 0,08 | 0,11 | 0,13 | 0,15 0,18 0,2 0,22 0,25
0,15 0,14 | 0,17 | 0,19 | 0,23 0,25 0,29 0,3 0,33
0,2 0,19 | 0,22 | 0,26 | 0,29 0,32 0,34 | 0,37 0,39
0,25 0,25 | 0,29 | 0,33 | 0,36 0,39 0,41 | 0,44 0,46
0,3 0,32 | 0,36 | 0,39 | 0,42 0,45 0,48 0,5 0,53
0,35 0,4 0,44 | 0,47 0,5 0,53 0,55 | 0,57 0,59
0,4 0,47 | 0,51 0,54 | 0,57 0,6 0,62 | 0,64 0,66
0,45 0,57 0,6 0,63 | 0,66 | 0,687 | 0,69 | 0,71 0,73
0,5 0,67 | 0,69 | 0,72 | 0,74 0,75 0,77 | 0,78 0,8
0,55 0,79 | 0,81 | 0,82 | 0,84 0,85 0,85 | 0,86 0,87
0,6 0,91 0,92 | 0,92 | 0,93 0,94 0,94 | 0,94 0,95
0,65 1,07 1,06 1,05 | 1,05 1,04 1,04 1,03 1,03
0,7 1,23 1,2 1,18 1,17 1,15 1,14 1,13 1,12
0,75 1,45 1,4 1,36 1,33 1,3 1,27 1,25 1,23
0,8 1,7 1,61 1,54 1,49 1,44 1,41 1,37 1,35
0,85 2,11 1,96 1,84 1,74 1,67 1,61 1,55 1,51
0,9 2,53 2,3 2,13 2 1,9 1,81 1,74 1,68
0,93 2,96 | 2,66 | 2,43 | 2,26 2,12 2,01 1,92 1,84
0,95 3,38 3 2,71 | 2,49 2,33 2,19 | 2,08 1,99
0,97 403 | 3,51 3,13 | 2,84 2,63 2,45 | 2,31 2,19
0,99 5,46 4.6 4,01 3,57 3,24 2,98 | 2,77 2,6
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IIpomomxenne Tabmmmp! K.2

F(t); b

>p, | 17 | 18] 19 | 20 | 25 | 30 | 35 | 40

0,01 0,07 | 0,08 | 0,09 | 01 0,16 | 0,22 | 0,27 | 0,31

0,03 0,13 | 0,14 | 0,16 | 0,18 | 0,25 | 0,31 | 0,37 | 0,42

0,05 0,17 1 019 | 0,21 | 0,23 | 0,31 | 0,37 | 0,43 | 0,48

0,07 0,21 0,23 | 0,25 | 0,27 | 0,35 | 0,42 | 0,47 | 0,52

0,1 027 | 029 | 031 ) 033 | 041 | 0,47 | 0,53 | 0,57

0,15 03 | 038 | 04 | 042 | 05 | 056 | 0,6 0,63

0,2 0,41 0,44 | 045 | 0,47 | 0,55 | 0,61 | 0,65 | 0,69

0,25 0,48 0,5 052 | 0,54 | 0,61 | 0,66 0,7 0,73

0,3 0,55 | 056 | 058 | 06 | 066 | 0,71 | 0,75 | 0,77

0,35 0,61 0,62 | 064 | 066 | 0,71 | 0,75 | 0,79 | 0,81

0,4 067 | 069 | 07 | 0,72 | 0,76 | 0,8 0,83 | 0,85

0,45 0,74 | 0,75 | 0,76 | 0,76 | 0,81 | 0,84 | 0,86 | 0,88

0,5 0,81 0,82 | 0,83 | 0,83 | 0,83 | 0,86 | 0,9 0,91

0,55 0,88 | 0,89 | 09 09 1091 093 | 094 | 0,95

0,6 09 | 09 | 09 |09 | 097 | 0,97 | 0,98 | 0,98

0,65 1,03 | 1,03 | 1,03 | 1,08 | 1,02 | 1,02 | 1,302 | 1,02

0,7 1,12 | 1,11 1,1 1.1 1,08 | 1,06 | 1,05 | 1,05

0,75 1,22 | 1,21 1,2 1,18 | 1,14 | 1,11 1.1 1,09

0,8 1,32 1,3 1,29 | 1,27 | 121 | 117 | 1,15 | 1,18

0,85 147 | 145 | 132 | 1,39 | 1,31 | 1,25 | 1,21 1,18

0,9 1,63 | 1,59 | 1,55 | 1,52 1,4 1,32 | 1,27 | 1,23

0,93 1,78 | 1,72 | 167 | 163 | 1,48 | 1,39 | 1,32 | 1,28

0,95 1,91 1,84 | 1,78 | 1,73 | 1,55 | 1,44 | 1,37 | 1,32

0,97 209 | 201 | 194 | 1,87 | 165 | 1,52 | 143 | 1,37

0,99 246 | 2,34 | 223 | 215 | 1,84 | 166 | 1,55 | 1,46
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Hpunoscenue JI
(pexomenmyemoe)

Ilopsoox unmepnonuposanus

[Ipu ucnonp3zoBaHuM (GYHKUUH, 3aJaHHBIX B TaOIMYHOM BHJE, YaCTO BO3HHUKACT 3a/adya OTHICKAHMUS
3Havyenus Gynkiuu f (X), korga X B Tabuuie OTCYTCTBYET, HO M3BECTHO, YTO OHO HAaXOJHUTCS B MHTEPBAJC
MEKIy TOYKaMH TaOmuupl (Xi, Xi+1).

Omnepanus oteickanus 3HadeHus f(X) B aToM citydae HasbIBaeTcs unmepnonsyuei. VIHTepIoOIsILUOHHAS
¢dopmyna HeroToHa mo3BosisieT oThickaTh 3HaueHue f(X) ¢ TpeOyemoill TOYHOCTBIO, MCHOJNIB3YS MPU 3TOM
MHOTOWIEH N-ii cTeneHu. B HMHXEHEepHOW NpakTHKe OOBIYHO OrPaHWYMBAKOTCS JHMHEHHOW (N=1) wim
KkBaapatuuHoi (N=2) unTtepnossmueii. [Ipu arom Gpopmyna HproTOHA IPUHUMAET BUL:

i =1
0= 1)+ L )
i N=2
f()= 1) FO)= )y,
' (J1.2)

AYig — AY;
+——— X=X AX— X 1 )
2(Xi+1 _ Xi )2 ( i )( |+1)

[IpuHATO CYMTaTh, YTO TAOJHUIA JOMYCKAET JIMHEHHYIO HHTEPIOJIIHIO, €CIH COCeOHUue KOHCUHbBIE
PasHOCTH BTOPOTO mopsiaka (A%i) OTIMYAIOTCS APYT OT Apyra He GOJbIIE YeM Ha 4 eIMHMIE MIIAIIEro
paspsaa (cM. mpumMep B Tabaune JI.1).

Tabmuma JI.1

Xi 01 ] 02 | 03] 04 | 05 1] 06 | 07
fix) | 0,12 | 021 | 0,29 | 0,35 | 0,41 | 047 | 0,52
Ayi | 0,09 | 0,08 | 006 | 0,06 | 0,06 | 0,05

A%; | -0,01]-002| 0 0 |-001] ..

3neck Ayi=f(Xir1) — f (Xi) — KoHeUHas pasHOCTH HepBOro MOpsAAKa; A’Y=AYi+1 — AYj — KOHEUYHas PasHOCTh
BTOPOTO TOPSIIKA;

Tak kak B JaHHOW TabIUIIEe cocedHue KOHEUHBIC PA3HOCTH BTOPOTO MOPS/KA OTIMYAIOTCSA HA BEIUYHHY,
MEHBIIYIO, YeM 4 MHUIIBI MJIAJIIIErO pa3psiia, TO JOMYyCKACTCs UCIOIb30BAHUE JIMHEHHON HHTEPIONSIIINY.

[Tycts X = 0,33. Torna B coorBercTBUU € 3aBUCUMOCTHIO (J1.1) 1 Tabm. JI.1 momyumm:

f(x=0,33) =0,29 + {(0,35-0,29)/(0,4 - 0,3)}(0,33-0,3) = 0,308 ~ 0,31.

[MokaxkeM, YTO HCIMOIH30BAHUE KBAJIPATUUHOW UHTEPIOJSAIMA B JAHHOW CUTYallMH TOYHOCTh 3HAYCHUS
f(X) ve moBbimaet. Mcromb3yst 1uist 9T0# 1enu 3aBUcuMocTb (J1.2) u tabmuiry JI.1, momydum:

f(x = 0,33) = 0,29+{(0,35 - 0,29)/(0,4 — 0,3)}(0,33 - 0,3)+ +{(0,06 — 0,06)/[2(0,4 — 0,3)?]}(0,33 - 0,3)(0,33 —
0,4)=0,308~0,31.

Ecmu Tabnuynas (DyHKIMS 3aBUCHT OT 2 apryMEHTOB, HalpHMeEp, WHTErpaibHas (YHKIHS 3aKOHA
pacnpenenenus Beitoymna (tabmuma JXX.1 mpunoxenus JK) n oba 3nadenust aprymeHToB (Li—tev)/a u b B
TabJUIlE OTCYTCTBYIOT, TO s oTbickanus sHaueHms F{(ti — to)/a;b} wuHTepmOISIIMIO HEOOXOMHUMO
BBITIOJTHUTh TPHXK/IBI: BHAUasle aBa pasza mo aprymenty (txi — tev)/@, a 3aTeM ofmH pa3 mo aprymenty b wim
HA00OPOT — J1Ba pasa 1mo apryMmeHTty b u ogun pas mo aprymenry (tci— tev)/a.

[Mycts (ti— tew)/@a=0,37, a b=1,34. HeoO6xoaumo Haiitu 3Hauenue F{(txi—tcm)/a=0,37; b=1,34}.

Pewenue:

1. TIpu b=1,3 mo Ttabmure XK.l npunoxenmss XX maxomum smauenwe F(0,37; 1,3), ucmomssys
3aBucuMocTb (JI.1):

F(0,37;1,3) = 0,19 + {(0,26 — 0,19)/(0,4 — 0,3)}(0,37 — 0,3) = 0,239.

2. TTpu b =1,4 o tabmure XK. 1 npunoxenns XK Haxoaum 3uauenue F(0,37; 1,4)

F(0,37; 1,4) =0,17+{(0,24 - 0,17)/(0,4 - 0,3)}(0,37 — 0,3) = 0,219.

3. Haxomgum 3nauenne F(0,37; 1,34):
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F(0,37;1,34) = 0,239+{(0,219 — 0,239)/(1,4 — 1,3)}(1,34 - 1,3) == 0,231 ~ 0,23.
DTOT K€ pe3ybTaT IMOJYYHM, €CJIM BHAaJaje JBKIBI MPOBEIEM HMHTEPIOISIUIO MO0 apryMeHTy b, a
3aTeM OJIMH pa3 mo apryMeHTy (ti—tev)/a.
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