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MEXTOCYJIAPCTBEHHBIN CTAHJIAPT

I'PYHTHBI
METO/Ibl CTATUCTUHYECKOI OFPABOTKHU PE3YJIBTATOB UCITBITAHUI

SOILS
STATISTICAL TREATMENT OF THE TEST RESULTS

JHama eseodenus 19970101

1. O61acTh NpUMEHEHUS

Hacrosmuit  crapmapT  ycTaHaBIMBaeT  IPUMEHSEMble IPU  HH)KEHEPHO-T€OJIOTUYECKHUX  H3BICKaHMSAX,
MIPOCKTUPOBAHUM M CTPOMTEIILCTBE METOABI CTAaTHCTHYECKOM 00pabOTKM pe3ysbTaToOB HCHBITAHUA TPYHTOB,
COCTaBJISIOLIMX pa3JIMuHble TPYHTOBBIE OOBEKTHl (OCHOBAaHMS COOPYKEHHH, CKIJIOHBI, MAacCHBBI, BMELIAIOIINE
MIOJ3€MHBIE COOPY>KEHHSI, IPYHTOBBIE COOPYKEHHUS M UX 3JIEMEHTHI U T. 11.).

MeTopl IPUMEHSIIOT U CTAaTHCTHYECKOW 00paOOTKM PE3ysIbTaTOB ONpPEAETICHUH (U3MYECKUX M MEXaHHYECKHX
(TpOYHOCTHBIX M Ae()OPMAIIOHHBIX) XapaKTEPUCTHK BCEX TPYHTOB, @ TAKXKE IPH BBIACICHUN OCHOBHBIX TPYHTOBBIX
€IMHHL] — NHKCHEPHO-TEOJIOTNIECKUX M PACUETHBIX IPYHTOBBIX AJIEMEHTOB (pa3nensl 3 1 4).

2. OnpeneJieHust

B Hacrosmem cTangapTe NPUMEHSIOT CIEIYOINE TEPMHHBL.

BeposiTHOCTh — YHCIIOBas XapaKTEPUCTHUKA CTENIEHH BO3MOXKHOCTH IOSIBIICHHSI KaKOTO-JIMOO OINpPENEeNICHHOTO
COOBITHS B T€X WM MHBIX OINPEIEICHHBIX YCIOBHAX, KOTOPBIE MOTYT IOBTOPSATHCS HEOTPAaHMUYEHHOE YHCIIO pa3s,
BBIPAYKAETCsI B AOJISIX €AMHUIIBI MM IPOLIEHTAX.

BeposiTHOCTH, C KOTOPBIMU XAapaKTEPUCTUKU I'PYHTOB, TPAKTYEMbIE, KaK CIydailHble BEIUYMHBI, [IPUHUMAIOT TE
WM MHBIE 3HAUCHHUs1, 00pa3yIoT pacipeeieHle BEPOsITHOCTEH, Il yCTaHOBJIEHHSI KOTOPOI'O 1O BBIOOPOYHBIM JTAHHBIM
OLIGHUBAIOT OJIMH WJIH HECKOJIBKO ITapaMeTpOB paclpeieIeHusl.

JloBepuTe/IbHBIIT WHTEPBAJ — WHTEPBaJ, BBIYMCICHHBIH 10 BHIOOPOYHBIM JaHHBIM, KOTOPBIH C 3aJlaHHOU
BEPOSTHOCTBIO  (ZOBEPUTENBHON) HAKpPHIBAET HEM3BECTHOE MCTHHHOE 3HAa4Y€HHE OLCHUBAEMOro Iapamerpa
pacnpesneneHusl.

JloBepuTenbHasi BEPOSITHOCT — BEPOSTHOCTh TOTO, UYTO JIOBEPUTEIBbHBIN HHTEpBaJl HAKpPOET HEU3BECTHOE
HCTHHHOE 3HAYEHHE ITapaMeTpa, OLIEHUBAEMOT'0 110 BEIOOPOYHBIM JIaHHBIM.

OOHOCTOPOHHSISI AOBEPUTEJLHAS BEPOSATHOCTh — BEPOSTHOCTh TOTO, YTO HEM3BECTHOE HCTUHHOE 3HAUYEHHE
rapameTpa He BBIMJIET 3a Mpe/esibl HUKHEH (MM BepXHEH) rpaHuLbl JOBEPUTEIILHOTO HHTEPBaIa.

CpenHee 3HavyeHne (BHIOOPOYHOE) — cpelHEapU(PMETHYECKOE M3 YacTHBIX 3HA4YCHWH, 00pa3ylomuX BBIOOPKY
HE3aBUCUMBIX APYT OT Ipyra ¥ OT IPOCTPAHCTBEHHBIX KOOPAUHAT BEIUYHH.

Kox¢pduuuent Bapmanmmm — Mepa OTKIOHEHHS OIBITHBIX [JaHHBIX OT BHIOOPOYHOIO CpEJHEro 3HAYEHMUS,
BbIpa’kaeMasi B JOJISIX €IMHUIIBI MIIH IPOLICHTaX, BEIYUCISIETCS 10 hopmyie (5).

CpaBHHUTEIbHBIH KO3(GUIMEHT BapuanMi — Mepa U3MEHYMBOCTU BEJIMYMHBI, 3aBUCSINAS OT Hayajla OTCUeTa
BBIOOpKH, BEIYHCIICTCS IO popmyrte (A. 1) mpumoxkeHus A.

MeToa HaMMeHbIINX KBAaJPaTOB — METOJ CTAaTHCTHYECKOM OIEHKHM (yHKIMOHAIBHON 3aBUCHMOCTH ITyTEM
YCTaHOBJICHHSI TaKMX €€ IapaMeTpoB, NPH KOTOPHIX CyMMa KBaJpaTOB OTKIOHEHHH OIBITHBIX JaHHBIX OT 3TOH
3aBUCHMOCTH SIBIIAETCS MHHUMAIbHOH.

CpeaHekBaJpaTHyecKkoe OTKJIOHeEHHe — Mepa OTKIOHEHHS ONBITHBIX MAHHBIX OT BBIOOPOYHOTO CPETHETO
3HAYEHHS WIN OT (PyHKINOHAIBLHOHN 3aBUCMMOCTH, BEIpaXkaeMasi B aOCOJIFOTHBIX €JMHUNAX, BEIYHUCIIAETCS IO (hopMyIaM
4, (12).

Yuciao cTeneHeid cBOOOABI — YHCIO HE3aBUCHMBIX HAONIOICHUA, PAaBHOE YHCIY OTPENEeIeHUN 7 XapaKTePUCTUKU
MHHYC YHCJIO OLIEHUBAEMbIX CTATHCTUYECKUX ITAPaMETPOB.

HuxenepHo-reosorudeckmii diement (MUI'J) — ocHOBHAs TPYHTOBAs €OMHMIA TIPU HHKCHEPHO-TEOIOTHUECKON
CXeMaTH3alliy TPYHTOBOTO 00BEKTa, ONpeesieMast MOJIOKeHIsIMHA 3.4.

Pacuernslii rpyHToBblii 3j1eMeHT (PI'J) — oCHOBHaAsI TPYHTOBAsI €IMHUIIA, BEIICISIEMasl C YIETOM IPUMEHIEMOTO
IIPU TPOEKTHPOBAHMU TPYHTOBOTO OOBEKTA PpAcCUCTHOIO MM SKCIEPUMEHTAIBHOIO METOAA, OmpenessemMas
HOJIOXKEeHUAMH 3.4.
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3. O01mue moI0KeHus

3.1. CratucTuyeckyro 00pabOTKy pe3yJbTaTOB HCIBITAHMHA MPOBOMASAT I OIIGHKH HEOJHOPOIHOCTH TPYHTOB,
BBIJICJICHNSI MHXEHEPHO-Teooruueckux d3jeMeHToB (MI'D) m BBIYUMCIICHHS HOPMAaTHBHBIX M PAcyUETHBIX 3HAYEHWH
XapaKTEePUCTHK TPYHTOB.

3.2. HeoqHOpOOHOCTH IpyHTa OLEHMBAETCS C MOMOLIbI0 KOG (HIMEHTa BapUalul XapaKTepUCTUK rpyHTa (5.4).
Jnst cpaBHEHHS HEOAHOPOAHOCTH IO PAa3HBIM XapaKTEPUCTUKAM MOKET HMPUMEHSTHCS CPaBHUTEIBHBIN KO3(GHUINEHT
BapHalny, ONPECISIEMBIH 110 MPUIIOKEHUIO A.

3.3. Cratuctuueckyro 00pabOTKy MPOBOIAT Ui YACTHBIX 3HAYCHUN XapaKTEPHCTHK TPYHTOB WIH (UKCHPYEMBIX B
OTZAEJbHBIX UCTIBITAHUSX BEJIMUUH, KOTOPBIE COCTABISIIOT CIIy4aiHyIO BEIOOPKY.

[Ipn HaMTMYMK 3aKOHOMEPHOTO M3MEHEHHUS XapaKTEePUCTHKH B KAKOM-TTHOO HAIpaBICHUH (Hallle BCEro ¢ rryOnHOMN)
CTaTHCTHUYEeCKas o00paboTKa INPOBOJUTCS ANl  ONPEACNEHHsS IapaMeTpoB  AHAJIMTHUYECKON  3aBHCHMOCTH,
aNMpPOKCUMUPYIOLIEH ONBITHBIE TOUKU JIMHEHHOM WM KYCOYHO-JIMHEHHOH (hyHKIUEH.

3.4. CraTHCTHYECKYI0 00pabOTKY pe3y/IbTaTOB UCTIBITAHUI BRINONHSIOT s UI'D wiu PT'D.

3a UI'D mpuHUMAIOT HEKOTOPHIH 00BEM IPYHTa OJHOTO M TOTO K€ MPOWCXOKACHHS M BUAA TPH YCIOBHH, YTO
3HAUYEHHWs XapaKTepUCTHK TpyHTa M3MEHSIOTCS B Mpejeiax »JJeMEHTa CiydailHo (HE3aKOHOMEpHO), JHOo
HaOroaronascsi 3aKOHOMEPHOCTh TaKOBa, YTO €0 MOXHO IpeHeOpedb. B mocieanem ciryyae MOJDKHBI BBIIOIHATHCS
TpeboBanus 4.5. UI'D HamensoT NOCTOSHHBIMA HOPMATUBHBIMM M PAacCUYETHBIMH 3HAYEHHSIMH XapaKTEPHUCTHK.
Kommrexe II'3 06pasyeT WHKEHEPHO-T€OIIOTHIECKYIO MO/IETbh O0OBEKTa.

3a PI'D mpuHUMAOT HEKOTOPHI 00BEM TpyHTa HE 00s3aTENbHO OJHOTO M TOTO JK€ NMPOUCXOXKICHHS U BHIA, B
IIpeenax KOTOPOro HOPMaTHBHBIE U PACUETHBIE 3HAUECHHSI XapaKTEPHCTHK IPU MPOEKTHPOBAHUN TPYHTOBOTO O0OBEKTA
[0 YCJIOBHUSAM IPUMEHAEMOTO PACUYETHOTO MM HKCIEPUMEHTAIBHOTO METOJa MOTYT OBITh IOCTOSHHBIMU HIIH
3aKOHOMEPHO M3MEHSIOIIUMICS 110 HAaIIPaBJICHHIO (Jale Bcero 1o riayoune). PI'D MoxxeT BKIIIOYaTh 9acTh OJHOTO MIIH
Heckoabko UI'D. Kommieke PI'D oOpa3yer pacuyeTHYI0 reOMEXaHHYECKYIO0 MOJIC]Ib 00BEKTa.

Ilpumeuanue — O6bem, mectononoxenue u kKoupuryparwio UI'D u PI'D ycTaHABINBAIOT ¢ YUETOM TEOJOTHYECKUX JaHHBIX U
cBelIeHUIT 00 00BEKTE CTPOUTEIBCTBA.

3.5. Jlns Bcex XapaKTepUCTUK I'PYHTA BBIYUCIISIOT HOPMATHBHBIE, a JUIs XapaKTepUCTHK, HCTIONb3YEMBIX B pacueTax,
U pacueTHbIe 3HAYEHUSL.

HopmartuBHble 3HaYeHUs] XapaKTEPUCTUK OIMPEAEISIOT KaK CPEeJHECTATUCTUUYECKUE, MOIyYaeMble OCPETHEHHEM HX
YACTHBIX 3HAUYEHUH, WM OTBEYAIOLIUE OCPEIHEHHBIM I10 YAaCTHBIM 3HAYEHUSIM ANNPOKCUMHUPYIOIIUM 3aBHCHUMOCTIM
MEXIy H3MEpSeMBIMH B OIBITAX BeNHMYMHAMH (WIM (YHKIMOHAJIBHO C HUMH CBS3aHHBIMH BEIWYMHAMH), WA
3aBHCHAMOCTSIM KaKUX-TO M3 3TUX BEJIMYHH OT KOOPIUHAT IO OJHOMY M3 HAIIPABIICHHUH.

PacdeTHOE 3HAUEHUE MTOTYUAIOT JIeJIEHUEM HOPMATHBHOTO 3HAYCHUS Ha K03((PUIIMEHT HaIe)KHOCTH TIO TPYHTY.

3.6. KoadduiuueHT Hage:KHOCTH IO TPYHTY MIOJDKEH YCTAHABIMBAaTbCS C Y4YETOM M3MEHYMBOCTH M YHUCIA
OTIpeJIeJICHN I XapaKTEPUCTUKH (YKCIIa UCTIBITAHUK) TTPY 3aTaHHOM TOBEPUTEIHLHONU BEPOSATHOCTH.

Ilpumeuanus.

1. Ilo YKa3aHUsIM HOPM HNPOCKTUPOBAHUA pPaA3JIMYHBIX BUIOB COOpy)KeHI/Iﬁ Opyu  BBIUYUCIICHUM PACUYCTHOI'O 3HAYCHUA
XapakKTEPUCTUKU MOI'YT BBOAUTHCA U JPYTUC KO3(1)(1)I/IL[I/I€HTI)I, YUYUTBIBAIOIIUE BIIUAHUE (baKTOpOB, KOTOPBIC HE MOI'YT OLITH YUYTCHbI
CTaTUCTUYECKUM ITyTEM.

2. JIast OTAENBHBIX XapaKTEePUCTUK ITPYHTOB 10 YKAa3aHUSIM HOPM IIPOCKTUPOBAHUS PA3INYHBIX BUIOB COOPY)KEHHH X pacueTHbIE
3HAYCHUA MOT'YT OBITh TNPUHATBEI paBHBIMHU HOPMAaTUBHBIM 3HAYCHUSAM.

3.7. 3HaucHHA JOBEPHUTEIBHOW BEPOSATHOCTH MPHU BHIYUCICHHH PACYCTHOTO 3HAYCHUS XapaKTEPHCTUKU TPYHTA
MIPUHUMAIOT B COOTBETCTBHHU C PEKOMEH/IAIIMSIMH HOPM HPOSKTHPOBAHHUS PA3JIMYHBIX BUIOB COOPYIKECHHUIA.

3.8. OmbITHBIE HaHHBIE, UIT KOTOPHIX MPOBOJUTCS CTaTUCTHYECKass 00pabOTKa, JOMKHBI OBITh TMOJTYYECHBI €IHHBIM
METOIOM UCILITAHUSL.

3.9. [IpumeHsieMble B HACTOSAIIEM CTaHIAPTE METOJAbI CTATUCTUYECKOW 00pabOTKM UCIIONb3YIOT HOPMAbHBIA W
sorapu()MUYECKH HOPMaJIbHBIH 3aKOH PaclpeIeIeHUs] BEPOSITHOCTEH.

3.10. Hacrosime MeTOIBI MPUMEHSIOT MPH YWCIE ONpPENeNeHU XapaKTePUCTHK TPYHTOB WIH (DUKCHPYEMBIX B
OIIbITaX BCJIMYHUH HC MCHEC IICCTHU.

4. BoinesieHne HH:KEeHEPHO-TeoJ0rn4eckoro diementa (MUI'J) u pacueTHoro rpyHToBoro 3jiementa (PI'J)

4.1. UccnenyeMble TpyHTHI IpeABapUTENIbHO paznensiioT Ha MI'D ¢ ydeToM HX HpPOMCXOXAEHUs, TEKCTYypHO-
CTPYKTYPHBIX OCOOCHHOCTEH 1 BUA.

XapakTepuCTHKH TPYHTOB B Ka)KIAOM HpeABapUTEIbHO BblIeaeHHOM W'D aHanmm3mpyoT ¢ HelIbi0 YCTaHOBHTh U
UCKJIIOYHUTH 3HAaYEHHsI, PE3KO OTIMYAIOLINECS OT OOJIBIINHCTBA 3HAYESHUH, €CIIM OHU BBI3BaHbI OIIMOKAaMH B OIBITAX WX
puHAAIEKaT npyromy UI'D.

4.2. OxonuarensHOe BeigeneHne V'O mpoBoasAT Ha OCHOBE OIICHKH XapakTepa MPOCTPAHCTBEHHOW W3MEHUYHMBOCTH
XapaKTepUCTHK TPYHTOB M UX KOX(QQHIIMEHTa BapHaIliH, a TaKKE CPaBHHUTENBHOr0 Kod(duuueHTta Bapuaruu. [lpn
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3TOM HEOOXOJMMO YCTAHOBUTH, M3MCHSIOTCS XapaKTEPHCTUKU TPYHTOB B MpeleiaX MpPEeIBAPUTEIBHO BBLICICHHOTO
WIS cayyaiiHbiM 06pa3oM MIIH HMEET MECTO UX 3aKOHOMEPHOE M3MECHEHHE B KAKOM-THOO0 HAMpaBIeHHH (Yalle BCEro ¢
rIIyOMHOM).

st aHanu3a UCHONB3YIOT QU3HYECKHE XapAKTEPUCTUKH, a TIPH JOCTATOYHOM KOJIMYECTBE U MEXaHHUYECKHE.

Ipumeuanue — Jlns soigenenuss UI'D Hapsgy ¢ (QU3MYIECKMMH M MEXaHHYECKHMH XapaKTEPHCTHKAMH TPYHTOB MOTYT
HCTIONB30BaThCA (PUKCHUPYEMBIE B ONBITAX BEIMYMHBI MIIH [TOKA3aTENH, OTyJaeMble ¢ TIOMOIIBIO 30HANPOBAHMS U APYTHX IKCIIPEcc-
METOJIOB.

4.3. Jlna oueHku XxapakTepa IPOCTPAHCTBEHHOW HM3MEHUMBOCTH XapaKTEPUCTHK HMX HAHOCAT HAa WHXXEHEPHO-
Te0JIOTHYECKHE pa3pe3bl B TOUYKAX UX ONPEEICHHUs], CTPOST TpaUKH paccesiHus, a Takoke rpadMKy 30H1upoBanus. J{s
BBISIBJICHUSI 3aKOHOMEPHOTO HM3MEHEHHS XapaKTEPHCTHK CTPOST TOYEYHble IpaUKi W3MEHEHMs WX 3HAUYeHHH mO
HAaIpaBJICHUIO WM IPUMEHSIOT HosokeHust 1 u 2 npunoxenus .

4.4. Ecnu yCTaHOBJIEHO, YTO XapaKTEPUCTHKH TPYHTOB M3MEHSIOTCS B IpeleNiaX MpeIBapUTEeNFHO BBIACICHHOTO
UI'D ciryyaitHeIM 00pa3oM, 3TOT AJIEMEHT NPUHIMAIOT 32 OKOHYATECIBHBIN HE3aBHCHMO OT 3HAa4CHHH Kod(duuneHTa
Bapuanuu (5.4) XapaKTepUCTHK.

3a enWHBIH HWHXCHEPHO-TEOJOTHYECKHH JIIEMEHT MOTYT OBITh MPHHATHI TPYHTHI, TPEICTABICHHBIE YacTO
CMEHSIOIIUMICSA TOHKUMH (MeHee 20 ¢M) CIIOSMH 1 JINH3aMH TPYHTOB Pa3iu4HOro Bruaa. CJIOM W JHMH3BI, CIOKEHHBIE
PBIXJIBIMH  TIECKAMH, TJIMHUCTBIMH TpPYHTaMH C T[IOKa3zaTeleM TekydecTH Ooijee 0,75, wiamu, CanpoNesiMH,
3arop(OBaHHBIMU TPyHTaMH H TopdamH, CJIEIyeT pacCMaTpPHBaTh KaK OT/ACIbHBIC WHKXCHEPHO-TCOIOIMICCKHE
3JIEMEHTBI HE3aBUCHUMO OT HUX TOJIIIIHUHBI.

4.5. llpu HaNMMYMK 3aKOHOMEPHOTO U3MEHEHHSI XapaKTEPUCTUK I'PYHTOB B KaKOM-JIMOO HANpaBJeHUH (dalie BCero ¢
IIIyOMHON) cieqyeT PelIuTh BOIPOC O HEOOXOAMMOCTH pa3zieieHus MpeaBapuTelibHo BhieneHHoro VD Ha nBa mm
HeCKoJbKO HOBbIX UT™D.

JonomnaurensHoe paszaenenue UI'D He MpoOBOAAT, €CIN BBIOJIHIETCS YCIOBUE

V< Vom (1)

rae V — koadunnent Bapuanyu (5.4);
V yon — IOIIyCTHUMOE 3HAa4YEHHUE V, IpMHUMaeMoe paBHBIM JUIsl (pu3nueckux xapakrepuctk 0,15, a s MexaHnYecKux
(cM. 4.2) - 0,30.

Ecmu ko3 dummenTsr Bapuauy MpeBHIIAIOT YKa3aHHBIE 3HAYCHHA, JajbHelee pazaencane NI'D npoBosT Taxk,
9TOOBI TSI BHOBB BEIIeICHHBIX V'O BrImonHsAIOCH yenoBue (1).

Paznenenne UI'D MokeT OBITH MPOBEICHO HAa OCHOBE CPaBHEHHS CPEIHHUX 3HAYCHHN XapaKTEPHCTHUK TPYHTa BO
BHOBbB BbIIeNIeHHBIX "D B COOTBETCTBUY C MIPUIIOKEHHEM b.

4.6. Tlpu mpoBeneHWH TOTOTHUTEILHOTO pa3AelieHUs IepBOHAYANBbHO BbIAeNeHHOTOo UID (4.5), ompenmenss
TpaHUIB! BHOBB BbIgemsieMblx VII'D, He0OX0MMO yUUTHIBATh:

— HaJIW4Me TEHAEHINH K CKaYKOOOpa3sHOMY N3MEHEHHIO XapaKTEPUCTUK IPYHTOB;

— TIOJIO’KCHUE YPOBHS MOI3EMHBIX BOJ;

— HaJM4YMe 30H MPOCATOYHBIX, HAOYXaIOMMX M 3aCOJECHHBIX T'PYHTOB M TI'PYHTOB C IIPUMECHIO OPraHMYECKHX
BEIIIECTB;

— HaJM4ME B CKAIBHBIX TPYHTAX 30H Pa3HOM CTETIEHH BBIBETPEIIOCTH U Pa3rPy3Ky;

— HaJW4He B JJTIOBUANIBHBIX TPYHTAaX 30H Pa3HOM CTENEHU BBIBETPEIOCTH;

— HaJW4He 30H ITPYHTOB Pa3HON KOHCHCTEHIINY;

— HaJM4YHMe B BEYHOMEP3JIBIX TPYHTAX 30H PAa3HOH CTETIEHH JIBAUCTOCTH M [IEMEHTAINH JIb/aA.

4.7. Beimenerane PI'D mpoBOAsAT Ha OCHOBE BBIJCICHHBIX NPHU HHKEHEPHO-TEOJOTHUeCKor cxemarm3anuu NI
MIPUMEHUTEIBHO K KOHKPETHOMY METOAY pacuera O0beKTa (SKCIEPHMEHTAIBHOIO METOJa) C HAJCNCHHEM €ro
KOHKPETHBIMH XapaKTEPUCTUKAMH, HEOOXOIUMBIMHU JIJIsl BO3MOXKHOCTH MCIIOJIb30BaHKs 3Toro Merona. [Ipu atom PI'D B
obmem ciydae MoryT He coBnajgarh ¢ MI'D mo ogHOMY WM HECKOJIBKMM MokaszaressiM (mo ¢opme, pasmepam,
MECTOIIOJI0KEHHIO, XapaKTEePUCTHKAM M UX 3HAYCHUSIM).

B PI'D moryT OBITh Takke 00bequHEHBI 1Ba cocequnx V™D, nmpencTaBieHHbIX TPYHTaMH Pa3HOTO MPOUCXOXKACHUS,
HO OJTHOTO BH/I, €CITU BBINOJIHSIOTCS TPeOOBaHUS MPHUIIOKEHUs b.

4.8. Mpn Beigenenun PI'D, B mpenenax KOTOPHIX 3HAYCHUS! XapaKTEPUCTHUK IPUHUMAIOTCS 3aKOHOMEpPHO (HE
CKauK000pa3HO) M3MEHSABIINMHUCS 10 HAMPABJICHUIO (HAIPUMeEp, 110 TIyOHHE) OLIEHKY STOW W3MEHYUBOCTH MIPOU3BOIAT
C UCTOJIBh30BaHUEM TON0keHu# | u 2 mpunoxkenus [, a KpurepreM BO3MOXKHOCTH BhiAeneHus PI'D sisieTcs yciaoBue
(1), B xoTopoM KO3 duIMeHT Bapuanuu BeraucisieTcs no ¢opmyne (H.3) mpmmoxenus . Ecimm ycmoue (1) He
BBINOJIHSIETCSI, TO MPOBOAAT pazzaeneHue PI'D Tak, yToObl BeINOIHIOCH yeinoBue (1).

5. Boluuc/jieHre HOPMATHBHBIX M PacYeTHbIX 3HAYeHMIl XapaKTepUCTUK IPYHTOB, NPeACTABJIEHHBIX OJHOM
BeJIHYMHOH

HITO TEOLIEHTP — ITonHBIN KOMIUIEKC UCCIIEI0BAHUM.
HxeHepHble U3bICKAHUs JUIsl CTPOUTENIBCTBA 3AaHUM U COOPY)KEHUM.
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5.1. Onpenenenue HOPMATUBHBIX X, M pacdeTHBIX X 3HAUCHHUH XapaKTepUCTHK IpyHTOB 11 MI'D u PI'D B cioydae
TIPUHATHUS IS TOCIIEAHETO TTOCTOSHHBIX 3HaYeHUH X, 1 X clieyeT MpOBOIUTH B COOTBETCTBUH ¢ 5.2—5.7. g PI'D nipu
3aKOHOMEPHOM M3MEHEHHUH XapaKTePUCTHK IO HAIpPaBJICHHUIO (Yallle BCEro Mo IiiyOnHe) UX HOPMAaTUBHBIE U PACUETHBIE
3HAYEHUs CIIEAYET ONPEAEIATh B COOTBETCTBHH C 5.8.

5.2. HopmaruBHoe 3HaueHue X, BceX GU3MUECKHX (BIAXKHOCTH, IFIOTHOCTH, INIACTUYHOCTH U T. I1.) U MEXaHUYECKHUX
XapaKTEepUCTUK TPYHTOB (Momyssi aedopManuu, Ipeiesa IMPOYHOCTH Ha OJHOOCHOE CXKAaTHE, OTHOCHTEIIBHBIX
IPOCAI0OYHOCTH M HAOYXaHHS M T. I1.) IPHHUMAIOT PAaBHBIM CPeIHEapH(PMETHUCCKOMY 3HAYCHHIO X ¥ BBIYHCIISIOT 110
bopmyme

— 1S
Xp=X==>X;, )
e
T/Ie 1 — 9UCIIO OTPEeICTICHAN XapaKTePUCTHKH;
X; — yacTHBIC 3HAYCHISI XapaKTEPUCTHKH, TIOTyIaeMBbIe TI0 pe3yJIbTaTaM OTACIBHBIX i-X OITBITOB.

Ilpumeyanue — Jlnst Gu3HyecKuX XapakTEPUCTHK TPYHTOB, BHIYHCIIAEMbIX MO (hopMmysiaM (KO3(h(PUIMEHT TTIOPUCTOCTH, YHCIIO
IUTACTUYHOCTH U JIP.) B 3aBUCHMOCTH OT BEJIMYHH, ONPEAEIIEMbIX OIBITHBIM ITyTeM, U JUII KOMIIPECCHOHHOTO MOAYJIs edopmarnun
(nmpunoxenue B) ux HopMaTHBHBIE 3HAUEHUSI MOTYT OBITh YCTAHOBJIEHBI HCXO/S U3 HOPMATUBHBIX 3HAUEHUI M3MEPEHHBIX B OIBITAX
BEJINYHUH.

5.3. BBINONHAIOT CTATUCTHYECKYIO TPOBEPKY AJISI HCKITIOYEHHSI BO3MOKHBIX OITMOOK, OCTABIIUXCS ITOCIIE aHAIN3a
OTIBITHBIX TaHHBIX B COOTBETCTBHH C 4.1. McKiIouaroT To yacTH4HOE (MaKCHMalbHOE WIIM MUHUMAIIbHOE) 3HaYeHuE X,
JUISL KOTOPOTO BBIMIOJHAETCS YCIIOBHE

[Xa —Xi|>S, 3)

IA€ V — CTaTUCTUYECKUN KpUTEpUM, NPUHMMAEMBII B 3aBUCUMOCTU OT YHMCJA ONPEACICHUM 7 XapaKTEPUCTUKU IO
tabmuue JK.1 npunoxenus X;
S — cpeAHeKBaApPaTHYECKOE OTKIOHCHNE XapaKTEPUCTUKH, BEIYHUCIIEMOE IO popMyJie

n
1 2
S=]—> (Xa-Xi)" @
n-14
i=1

Ecnn xakoe-mmbo 3HaUCHHE XapaKTEPHCTUKH HCKIIOYEHO, CIEOyeT AJIs OCTaBLIMXCS ONBITHBIX NAHHBIX 3aHOBO
BEIUUCIUTE X, 10 popmyrie (2) u S mo dpopmye (4).

5.4. BeraucnsioT Ko3QQUIMEHT BapHalliK V XapaKTEepUCTHKH U TIOKa3aTellb TOYHOCTH €€ CPETHEro 3HAUCHHS Py, 110

bopmymam:

V= (5)

S
X
Y%
Pa & B
rae t, — K03hPUIMenT, npuHIMaeMbIi 1o Tadmute JK.2 npunoxeHus JK B 3aBUCHMOCTH OT 33JaHHOW OJJTHOCTOPOHHEH
JIOBEPUTEIHHOI BEPOATHOCTH Ol M YKCIIA CTENeHer cBoOoasl K =n — 1.
5.5. BeruucnsoT ko3 GUIMEHT HAIEKHOCTH MO TPYHTY Y, 1o Gopmyre

Vo= ()

(6)

Ilpumeuanue — 3uax nepen BEIUIMHON P, HPUHUMAIOT TAKUM, YTOOBI OGeCTIeYnBanach GOJIbIIAs HAASKHOCTh OCHOBAHUS HIIN
COOpPY>KEHUSI.

5.6. Beraucnsror pacueTHoe 3HaueHHe X XapaKTEpUCTHKU TPpyHTa 110 (hopmyJie
Xn
X =2, 3
Ve

Ilpumeuanue — B ¢popmynax (6)—(8) BMecTo 0O, a TakKe B KayeCTBe HHAEKca s X MOTYT ObITh YKa3aHbl 3HAYCHUSI
JIOBEPUTEIILHOI BEPOSTHOCTH.

5.7. Ecin xo3¢p¢unuent Bapuanmu V xapakrepuctuku (5.4) npessimaer 0,4, ee HOpMAaTMBHOE M PacdyeTHOE
3HA4YEHHE MOXET OBITh BBIUMCIICHO C HCIOJIB30BAHHUEM JOTapH(MHUECKH HOPMAIBHOTO 3aKOHA PACIPENCNICHHS MO
NpUIoKeHUo I

HITO TEOLIEHTP — ITonHBIN KOMIUIEKC UCCIIEI0BAHUM.
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5.8. Ilpu 3aKOHOMEPHOM HW3MEHEHHMM XapaKTEpPUCTUKU TI0 HANpaBiCHUIO (HampuMep, MO TIIyOuHe k) ee
HopMaTuBHBIE X,(h) 1 pacueTHble X(/) 3HaYeHUSI MOTYT OBITh BBIYMCIEHBI B Ipesenax PI'D mo npunoxenunto /1. [pu
9TOM IIPH OTIPEAEICHUH ITOUISKAIINX UCKIIOUCHNIO U3 BRIOOPKH YAaCTHBIX 3HaueHHH JX; (5.3) HeoOxomumo B (opmyre
(3) 3amenuTs X, Ha X,(%4), a S BeranciuTh o Gopmye (/1.2) npunoxenus /.

6. BpluncieHHe HOPMATHBHBIX H PACYETHBIX 3HAYEHMIi YIJIa BHYTPEHHEr 0 TPeHMsI H Y/IeJbHOTO0 CleNIeHHsI
TPYHTOB

6.1. HopMaTuBHBIE U pacueTHbIE 3HAUCHH yTa BHYTPEHHETO TPEHUS ( U YAEIBHOIO CLEIUIEHUS ¢ 10 pe3yabTaTaM
OTBITOB HA OJIHOIUIOCKOCTHOM Cpe3 BBIYUCIAIOT IyTEM CTATUCTHYECKOH OOpPabOTKM YACTHBIX 3HAUYEHUH tgQ;, U ¢;
(6.2—6.5) wim myTeM CTaTHCTHYECKOW OOpaOOTKM BCEX Map ONBITHBIX 3HAYCHWH CONPOTHBIICHHS Cpe3y T; U
HOPMAJIBHOTO HAaINpsDKEHUS] G; KaK €AMHOM COBOKyMHOCTH (6.6—6.12). Bropoil M3 yKka3aHHBIX CIIOCOOOB IOJKEH
HCHONB30BATECS  COMJACHO  COOTBETCTBYIOIIMM  HOPMaM  HPOEKTHPOBAHMSA AN CHCTEM,  BKIIIOYAIONIUX
THAPOTEXHUUYECKHE U (MIIH) SHEPTETUIECKUE COOPYKEHHSL.

Ilpumeuanus.

1. Yucno ompeseneHuil YaCTHBIX 3HAYEHHUH tgQ; M ¢; B IEPBOM CIOCO0OE M UMCIIO ONPEJENeHni Hap T, U G; BO BTOPOM criocobe
JOJI2KHO OLITh HE MEHEE LIECTH.

2. Metonuka CTaTHCTHUECKON 00pabOTKH pe3yIbTaTOB UCIIBITAHUN I'PYHTOB IIPU TPEXOCHOM CXKATHH NPHUBEICHA B MIPUIOKEHUN
E.

6.2. IIpu cratucTuueckoil 0OpabOTKe YaCTHBIX 3HAYEHMI tg@; M ¢; A KaKHOH j-if TOUKM HCIBITAHUS TPYHTA B
npezaenax V'3 BBIYUCIAIOT 10 METOly HAMMEHBIINX KBaJPaTOB YaCTHBIE 3HAUYEHUS tgQ; U ¢; IO PE3yIbTaTaM HE MEHee
TpeX OIpEAETCHUIH CONPOTHBICHUSI TPYyHTA Cpe3y T; NPU Pa3lIMuHBbIX 3HAYCHUSX HOPMAJILHOTO HAIPSHKCHUS! G; B
npeenax oJUHAKOBOTO AUANa30Ha G;:

k k k
(Yoo
i=1

tgp; = ‘*k == )

R 2
k (Gi)z - Zci
1 i=1

i=

k k
1
Cj:I Zri—tg(pj' cil, (10)
i=1 i=1
rae k — 9ucio onpeaesneHui T B Kaxxaoi Touke UI'D.

Ecnu npu Beraucnenuu no gpopmyne (10) momydaercs c; < 0, To npuHuMaror ¢; = 0, a tgQ; BBIYMCIIAIOT 110 hopMyIie
k

E TiOi

tgpj = S——. (11)
2
Sa
i=1

6.3. Ilo HaiineHHBIM 3HAYECHMAM tgQ; M ¢; BHIYUCISAIOT HOPMATHBHBEIE 3HA4YeHUA tgQ, M c, Mo dopmyne (2) n
CPEJHEKBAIPATHYECKHUE OTKIOHEHHUS Sip H S, 10 hopmyite (4).

6.4. BEHIMONHAIOT CTAaTHCTHYECKYIO IPOBEPKY I MCKITIOYEHHS BO3MOXKHBIX ONIMOOK B 3HAYCHMSIX tgQ; U ¢; B
cooTseTcTBHH ¢ 5.3. Ilapy 3HaueHMH tgQ; M ¢; UCKITIOYAT, €CIIM XOTs Obl U1 OJJHOTO M3 HUX BBINOJHAETCS ycaoBue (3).
I1pn 5TOM /17151 OCTABIIHMXCS ONBITHBIX JAHHBIX CIEAYET 3aHOBO BBIYHCINTE 3HAYCHHS t8Py, Cp, Stgp B Se.

6.5. BeraucnstoT o tge u ¢ koddpdunueHT Bapuarmu V, moxasareiab TOYHOCTH Py, KOIPPHINEHT HaIE)KHOCTH TI0
TPYHTY Y M UX pacueTHble 3HaYeHus 1o dpopmynam (5)—(8).

Ilpumeuanue — Eciu o Gpopmysie (6) st tgQ MM ¢ MONYYUTCS Py, > |, pacueTHOE 3HAYCHHE ITOM XapaKTCPUCTUKH CICIYET
MIPUHATH PAaBHBIM HYJIIO.

6.6. Ilpu crarucTrueckodd 0OpaOOTKE BCEX 7 TMap ONBITHBRIX 3HAYCHUH T; M O; KaK CIUHOH COBOKYITHOCTH
HOPMaTUBHBIE 3HAYEHHUS tgP, U C, BEIMUCTAIOT o Gopmynam (9) u (10), B KOTOPBIX 3HAUEHUS tgQ;, ¢; U kK HEOOXOIMMO
3aMEHHTb Ha tg,, ¢, U 1 COOTBETCTBEHHO.

Ecmu mpu sToM monyuutces ¢, < 0, To nmpuHUMAaroT ¢, = 0, a tg@, BRIYUCIAIOT BHOBB M0 (Gopmyiie (11), B KOTOpOi
Heo0X0MMO 3aMEHUTH tg@; U k Ha tgQ, U 1 COOTBETCTBEHHO.

6.7. BBIUKCIISAIOT CPEHEKBAIPATHICCKOEC OTKIIOHEHUE COMPOTUBIICHUS cpe3y S, mo popmyiie

HITO TEOLIEHTP — ITonHBIN KOMIUIEKC UCCIIEI0BAHUM.
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n

Z(Gitg(pn—i-cn—ri)z . (12)

i=1

S: =

n-2

Ilpumeuanue — B popmyne (12) cnexyer 3ameHuTs n-2 Ha n-1, ecnu no 6.6 npuHATO ¢, = 0, a tgQ, BHIUKCICH 10 (GopMmyie

(11).

6.8. BBINOJHSIOT CTATUCTUYECKYIO MIPOBEPKY ISl HCKITIOYEHHUS] BO3MOKHBIX OIIMOOK B 3HAYEHUSIX T; B COOTBETCTBHU
c5.3.

HckimovaroT Hanboiee OTKIOHSIONIEECs] OT HOPMaTHBHOW 3aBUCUMOCTH T, = ¢, + Gtg®, 3HaYeHHUE T; AJIsI KOTOPOTO
BhINoJHsAETCs ycinoBue (3). [Ipu aTom B ycioBue (3) cienyeT MoACTaBUTh BMECTO JX; IPOBEpsieMOe 3HAYCHUE T; BMECTO
X,, — COOTBETCTBYIOIICE T; 3HAYCHHUE T, U BMecTO S — 3HaucHue S; u3 (12).

Ecnu kakoe-nmubo 3HaueHuwe T; — OYyZET MCKIIOYEHO, CIIEIyeT 3aHOBO BBIYMCIHMTH 3HA4YeHHs tgp,, ¢, U S; 1O
OCTaBILIMMCS OTIBITHBIM JIaHHBIM.

6.9. PacueTHble 3HA4eHUA tgQ U ¢ BBIYUCISAIOT C YYETOM 33JaHHOTO AMANa30Ha HOPMANbHBIX HANPSKEHUH Gy,
Ginax, KOTOPBIA MPUHUMAETCS MO YKa3aHUSAM HOPM MPOEKTUPOBAHMSI PA3IUYHBIX BUJOB coopyskeHHH. [Ipu oTcyTcTBUI
TaKUX YKa3aHUl CledyeT NPUHUMATh Gy U Oy, PABHBIMM MMHUMAIBHOMY M MaKCHUMaJIbHOMY HOPMaJIbHBIM
HaIpsDKEHNSIM, UMEBIIMM MECTO ITPY HCIBITAHUH TPYHTa Ha Cpes.

Brruncngemsle 3HadueHUs tgQ M ¢ JOJDKHBI CONMPOBOXKIATHCA CBEIACHUSAMH O MPUHATOM JMANa30HE HOPMAaJbHBIX
HaNPSKCHUM.

6.10. HopMaTHBHEIC 3HAYEHHS CONPOTHBICHUS TPYHTA CPE3Y T,, T, BBIUUCIAIOT 1o (popmyie (13) u 3HaueHHs
TMOJY/UIMH COBMECTHBIX JOBEPUTEIbHBIX HHTEPBAIOB O, M O, 1o (opmyine (14) mpu 3HAYCHHUSX HOPMAIBHOTO
HANpPSKEHUSA G = Gpjy U O = Oy

Tﬂ = c}’l + Gtg(p”’ (13)
8 = (14)
rne V,, — koadumment, npurnmaemsrii mo Tabmume JK.3 mpmmoxenus K B 3aBUCHMOCTH OT 3aJaHHOU
OTHOCTOPOHHEH TOBEPUTEIHHON BEPOSITHOCTH O, TIApaMeTpa A, BEIUUCIsseMoro mo ¢opmyne (16), u gucna
crereHei ceodoasl K=n —2;
G; — OIIBITHBIC 3HAUCHUSI HOPMAJIBHOTO HAIIPSDKEHNUS;
1 n
c=—) oj. (15)
n4

6.11. TTapameTp A, yIUTBHIBAIONINIA 3HAYCHUS THATIA30HA /Gy, O/ BBIYUCIIIIOT TIO (OPMYIIE

A= [051- 1+ nGD , (16)

\/(1+nG2)(1+nD2)

, a7

(18)

6.12. BBIYMCIAIOT pacueTHbIE 3HAYEHMsS CONPOTHBIEHUs cpedy T W T no Qopmyne (19) mpu HOpMaIbHBIX
HANPSKEHUAX G = Gpiy U G = Gay, KOOQGDUIMEHTHI HAZIEXKHOCTH O TPYHTY Vg g0 U Yo ANTA t2Q U ¢ TIO Gopmyne (20) u
pacdeTHbIe 3HaUCHHSA tg® U ¢ 0 dhopmye (8):

T=1,— 90, (19)

HITO TEOLIEHTP — ITonHBIN KOMIUIEKC UCCIIEI0BAHUM.
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Tt T (20)

Yetgo =V gc
THT
Ecmu < , To BMecTO opmyibl (20) ciaenyer ucmoib30Bath hopmydy (21)
G min O max
(Th + T’ﬁ)Gmax
Yetge = Vee = (21)

T”(Gmin + Gmax)

IIpunoxenue A
(pexomerndyemoe)

Bulruuciienue
CPABHUTEJIBHOT0 K03 GUIMEeHTa Bapualuu

CpaBHHTENBHBIH KO3()QHUINEHT BapHalluHl V. BRIYUCISAIOT 110 (popMyiie
_ S
- s

X = Xmin

rae X, u S — To ke, uto U B popmynax (2) u (4);
X,.in — HAUMEHbIIICe 3HAYCHUE B BBIOOPKE OMBITHBIX MAHHBIX X; MOCJIE CTATUYECKOW MPOBEPKH HA MCKIIOYCHUE
omuook (5.3).

(A.1)

C

Ipunoxenne b
(pexomerndyemoe)

IIpoBepka HEOOXOAMMOCTH TONOJIHUTEILHOT0 pa3aeieHuss UI'D u Bo3moxkHoCTH 00bequHeHus Asyx UI'D B PI'D
1. Jlnst mpoBepkd HEOOXOIMMOCTH IOTIONIHUTEIHHOTO pa3/IeiCHUs IMpenBapuTeNbHO BhigeneHHoro VIO Ha nBa

HOBBIX 3JIEMEHTA BBIUHCIIIIOT 3HAUECHUE KPUTEPHSI ¢ TI0 (popmyIte
% - %y

1ln1812 + nzsz2

rae X; u X, — cpemHeapupMeTHIecKre 3HAUCHISI XapaKTepUCTHKH B ABYX HOBBIX UI'D;

S1 1 §; — COOTBETCTBYIOIINE UM CPEIHEKBAPATUUECKUE OTKIIOHEHUS,;
1| ¥ ny — YACNO ONPEAEICHUN XapaKTePUCTUKU B KaKJJOM HOBOM JJIEMEHTE.
2. JInst mpoBEpKH BO3MOXKHOCTH 00bennHenust Asyx UI'D B oxun PI'D BBIUMCHAIOT 3HaUeHMST KpUTEepHeB F U ¢ 1o

¢dopmynam (b.2) u (b.1)

mn (Ill +1n — 2)

(B.1)

t

m+nm

_SE
)
S;
3. HonoxautensHoe paznenenue UI'D HeoOXxoanMo, eciu ¢ 2 f,.
JBa UI'D ob6beaunsior B oguH PI'D, eciii 0AHOBPEMEHHO BBITIOIHSIOTCS YCIOBUS F' < F, u t < t,,.
3HaueHue f, npuHuUMaroT no Tabnuie JK.2 mpunoxenus XK mpu AByCTOPOHHEH NTOBEPUTEIHHOW BEPOSITHOCTH OL =

0,95 s uncia creneneii ceooonsl K=n; +ny — 2.
3nauenne F,, npuanMaroT o tabmwme XK.4 npunoxkenus XK mpu moBeputensHOH BeposTHOCTH o = 0,95 ms gumcna

crenenen cBobonsl Kj=n; — 1 uK,=n, — 1.

(B.2)

IIpunoxenue B
(pexomeHndyemoe)

BbrunciieHe HOPMATUBHOIO M PACYETHOI0 3HAYEHUI
MOAYJISl Ae(hopMALIUM C MCII0JIb30BAHHEM AHATUTUHYECKOM
aNMNpoOKCMMALMU KOMIIPECCUOHHOM KPUBOM

HITO TEOLIEHTP — ITonHBIN KOMIUIEKC UCCIIEI0BAHUM.
HxeHepHble U3bICKAHUs JUIsl CTPOUTENIBCTBA 3AaHUM U COOPY)KEHUM.
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1. KommpeccroHHbIe 3aBUCHMOCTH OTHOCHTENBHOM JedopmMaliuu € 00pasioB rpyHTa (koddduimenta nopructocTn)
OT HOPMAJILHOT'O HaNPsHKEHHS G, OTy4YeHHbIE B IIpeiesiax OKOHYaTeIbHO BhlneneHHoro UI'D, obpadaTeiBatoTcs BMecTe
MyTeM aIllpOKCUMAlUH TOW WM HMHOW aHAJMTUYECKOHW 3aBUCHMOCTBIO (JOrapu()MHYECKOH, THIIEpOOINYECKONH M
JPYTUMH TOAXOASIIMMHU HEJIMHEHHBIMH 3aBHCUMOCTSMH). [IpM 3TOM HENMHEHHYI0 3aBHCUMOCTH HEOOXOAMMO
Npe/IBapUTEIbHO JIMHEAPH30BaTh IIyTEM 3aMeHbI TepEMEHHBIX.

Ilpumeuanue — AnnpoxkcuManysi MOXeT OBITh POM3BEACHA I yYaCTKa KOMIPECCHOHHOM KPHBOI B 3aJaHHOM IMAIa3oHe
HOPMaJIbHBIX HANPSHKEHUH G.

2. Ipu UCTONIb30BAHUH, HATIPUMED, JIOTAPHU(PMUUECKON 3aBUCHMOCTH THUIIA
£=ayta; Inoc, (B.1)

BXOJSIME B Hee TapaMeTpPsbl dy U @) BEIYUCISIOT 1o hopmyiam (9) u (10), B KOTOPEIX HEOOXOANMO 3aMEHUTH tgQ;, Cj, Ti,
o; ¥ k Ha ay, ay, €, InC; ¥ n COOTBETCTBEHHO, TJI¢ 7 — O0IIIEe YHCIIO ONMPEICIICHHM €; TI0 BCEM KOMITPECCHOHHBIM KPHBBIM
B manHoM UI'D.

3. JIns HaliieHHOW HOpMAaTHBHOI 3aBUCHMOCTH (B.1) ¥ 3a1aHHOTO JAMana30Ha HATPSKCHUH /G yin, Gygn/ BBIYHCIISIIOT
mo opMynamM MEXaHWKU TPYHTOB HOPMATHUBHBIC 3HAUCHUS KOAPPHUIIMECHTA COKUMAEMOCTH U MOAYJIS JeOpMaItum.

4. PacueTHple 3HaueHHs MOAyns AeopMaliu BBUHCIIOT 1o Gopmyne (8), mpu 3ToM KO3bPULIHUEHT v,
YCTaHABIHMBAIOT TaK e, KAK YKa3aHO B 6.10— 6 12 HCIIOJIB3YS (bopMynH (13)—(21). B atux ¢dopmynax HeO6X0):[I/IMO
3AMEHHTD T py T py Oy Sty Oy Gy i, Omins Omaes To T s 1 Ye.gp> HA €, Em O Se, InG, InG, Ino,, InG,, NG, €5 € Yes
COOTBETCTBEHHO.

IIpunoxenue I
(pexomerndyemoe)

Boiuuciaenue HOPMATHUBHBIX H PAaCY€THBIX 3HAYEeHUI
XapPaKTEePUCTUK I'PYHTOB € MCITI0JIb30BaAHUEM
J'lOl"apl/l(l)Ml/l'-leCKl/l HOPMAJBbHOI'0 3aKOHA pacnpeaecjicHus

1. i Bcex 3HAYCHHWH OMBITHBIX JAHHBIX HAXOMAT IO TaONHIAM WX HECATHYHBIA jorapudm 1gX;. Ecmm cpemm
3HAYCHHH, Tpeo0pa3yeMbIX JorapuMUPOBaHNEM, HMEIOTCS 3Ha4YeHUs Mexay 0 u 1, To Bce JaHHBIE PEKOMEHAYETCS
yMHOXHUTh Ha 10 B COOTBEeTCTByOmIeH cTemeHHW, 4YTOOBI BCe 3HAUeHHWs ObUTM Oonbpire | W HE MOIydaroch
OTpHIATENFHBIX YHCed. [Ipu 3TOM MOydeHHOEe HOPMATHBHOE M PACUYETHOE 3HAUCHHE XAPAKTEPUCTUKU (IyHKT 5)
ciemyeT nmoaenuTs Ha 10 B COOTBETCTBYIOIIEH CTEIICHH.

2. TlapameTpbl @ U S BEIYUCISIOT IO (HOPMYyJIaM:

_ 1y
a =— 1 i F.l
nzngl (.1

n

s=-J—§]g&—a). ('.2)

n-143
3. Jloraprdm HOpMATUBHOTO 3HAUCHHUS XaPAKTEPUCTHKH BBIYHUCIISIIOT IO (hOopMyJie
lgX, =a +1151S?. ('.3)
4. BBIYHCIISIOT NOYJIUHY TOBEPUTEIHLHOTO HHTEpBaia A o Gpopmyiie

A:%+£—H&&§, (T.4)

7o

rae Uy — 3HAUYCHUC, IPUHUMACMOC 110 Ta6nnue I'.1 B 3aBUCUMOCTH OT OI[HOCTOpOHHeﬁ Z[OBepPITeJILHOﬁ BCPOATHOCTHU

.
Tabmuma I'.1
[0 0,85 0,90 0,95 0,975 0,99
u 1,03 1,28 1,65 1,96 2,33

5. Jlorapum pacdeTHOro 3HaueHUs X XapaKTEPUCTHKH BBIYUCIISIOT 1O (OpMyIIe

IlgX =1gX,tA. T .5

3nadyeHns X, 1 X HAXOIAT B pe3yibTaTe ONepany aHTIIOTapH(PMUPOBAHIIS.
[Ipunoxenue [

HITO TEOLIEHTP — ITonHBIN KOMIUIEKC UCCIIEI0BAHUM.
HxeHepHble U3bICKAHUs JUIsl CTPOUTENIBCTBA 3AaHUM U COOPY)KEHUM.
WWW.TeOoLeHTp.pd



(pexomerndyemoe)

BbrunciieHe HOPMATUBHOIO M PACYETHOI0 3HAYEHUI
XapPaKTEePUCTUKH NPU ee 3aKOHOMEPHOM H3MEHEHHUH ¢ IJ1yOHHOIi

1. Tlpn 3aKkOHOMEPHOM H3MEHEHHH XapaKTepUCTUKU X ¢ TiIyOuHOH A cBsa3p Mexnay X u h B mpenemax PI'D
ANMNpPOKCUMUPYIOT TUHEWHON M KyCOYHO-IMHEHHON 3aBUCUMOCTBIO

X(h)=ah+b, (A1)

rze a u b — mapameTpsl IMHEHHOH 3aBUCUMOCTH MIIM OTENIBHBIX YYaCTKOB KYCOYHO-TMHEHHON 3aBUCUMOCTH.

IMapameTpsl a u b BerucasAT no Gopmynam (9) u (10), B KOTOpPBIX 3Ha4YeHHUs tgQ;, ¢, T, O; U k HEOOXOAUMO
3aMEHHTH Ha a, b, X;, h; W n COOTBETCTBEHHO, I/i¢ X; — ONbITHBIC 3HAYECHHS XapAKTEPUCTUKH B TOUKAx /;, # — YUCIIO
OnpeesIeHuN X;.

2. HopmaTtuBHbIe 3HaUeHUS X,(/) XapaKTepUCTUKU Ha Pa3INYHBIX TIIyOWHAX /; onpenenstoT mo 3aBucumoctu (/1.1),
TIOACTABIISAS B HEE 3HAUCHUS /.

3. BbIUHCIAIOT CpeTHEeKBaIPAaTHYECKOE OTKIIOHEHHE XapaKTepUCTHKHU S, M K03 duuuenT Bapuauu V mo ¢popmynam

(A-2) u (1.3):

Sy = [—— > (Xa()-Xi)" (11.2)

v==2 (A.3)

rae X — cpeaHeaprupMeTHIecKoe 13 YaCTHBIX 3HAYCHUM X;.

4. HopmatuBHbIe 3HaueHUSI X', u X", XapaKTePUCTUKN BRMUHUCILIIOT 10 (opmyne (I.1) npu 3HaAUCHUIX Ay A gy
COOTBETCTBYIOIMX TpaHuuaM PI'D B ciydae NuHEHHOI 3aBHCHUMOCTH WM TPAHUIAM YYAacTKOB B CIyyae KyCOYHO-
JIUHEHHON 3aBUCUMOCTH.

5. Pacuernble 3HaueHHst X(#) XapaKTEPUCTHKH BBIYUCIAIOT 1o Qopmyne (8), mpu 3ToM KOIDPULHMEHT 7,
YCTaHABJIMBAIOT TaKkKe, Kak ykazaHo B 6.10-6.12, ucnonbs3ys ¢opmynst (14)—(21). B atux dopmynax HeoOXoanumo
3aMCHHUTDb 6‘[: S’L‘a G, O, Oj, Omins Omax> T, Tn, T’m T”na T'a T” " Sx: Sxa h7 h ) hia hmin: hmaxa X', Xm Xna X"na X’) X'
COOTBETCTBEHHO.

IIpunoxenue E
(obsi3amenvhoe)

Boruuc/ieHHe HOPMATHBHBIX U PACYETHBIX 3HAYeHUH
YIJ1a BHYTPEHHEr0 TPeHHs M Y/eJbHOIO0 CUeIJICHHS
MO pe3yJIbTATAM HCNBITAHUN IPYHTOB NMPH TPEXOCHOM C;KATHH

1. Ilpu cratucTuyeckoil 06padoTke tgp u ¢ (6.2—6.5) yacTHbIE 3HAUEHHS tZY; U ¢; BBIYMCIAIOT 10 GopMynam:

t Nl (E.1)
goj = , .
"N,
M;
cj = (E.2)

W

rae N; u M; — xo>dduimenTsl, BeraucaseMsie no Gopmynam (9) u (10) ¢ 3ameHol B HUX tgQ;, ¢j, Tj, U 6; HA N;, M;, 61 ; 1
O3, 4 G| U O3 — TVIABHBIC HATIPSDKEHUS IIPH pa3pyllIeHuH o0pasna rpyHTa.

JlanmpHEeHIITy 10 CTaTUCTHYECKYI0 00pabOTKY IMPOBOAAT B COOTBETCTBHU C 6.3—6.5.

2. IIpwu crarucTrueckoii 00paboTKe BCeX 71 TMap OMBITHBIX 3HAYEHHH G ; M O3,; KaK €INHOIN cOBOKymHOCTH (6.6-6.12)
BBIYUCIISIOT:

— HOpMaTuBHbIE 3HaUeHHA K03 dunuentoB N u M o ¢popmynam (9)—(11), 3amMeHsIst B HUX G, HA G3; U T; HA Gy, ;

— HOpPMAaTHBHbIE 3HaUeHuA tgQ, U ¢, no Gopmynam (E.1) u (E.2), 3amenss B HUX tgy;, ¢;, N;, u M; Ha tgQ,, c,, N u M
COOTBETCTBEHHO;

— KO3 (HUIHMEHT HANEKHOCTH MO TPYHTY Y, C HCHONb30BaHueM dopmyn (12)—(21), 3amenss B Hux t',, 1", 8';, 8",
t8Pns Omins Omaxs O » Ois Tis S; COOTBETCTBEHHO Ha G'1 1, 6”11, 8615 861, M, N, O3 miny O3 maxs O35 O3is O1is Sot
— pacyeTHbIC 3HAYCHUS tg@ U ¢ o popmyie (8).

HITO TEOLIEHTP — ITonHBIN KOMIUIEKC UCCIIEI0BAHUM.
HxeHepHble U3bICKAHUs JUIsl CTPOUTENIBCTBA 3AaHUM U COOPY)KEHUM.
WWW.T€OLEHTP.pd



Ta6muna XK.1 — 3navyenuns KpUTEpHUs v NPHU IBYCTOPOHHEI 10BepHUTe/ILHOI BepossiTHOCTH o = 0,95

ITpunoxenune X
(obs3amenvhoe)

CraTucTuyeckue TadIuIbl

Yucio 3HaueHHe Yucio 3HaueHne Yucmo 3HaueHHe
ONpeseNeHH | KpuTepus v || ompeneneHu | KpUTepHs v || orpeneneHu | Kputepus v

Wn Wn Wn

3 1,41 19 2,75 35 3,02

4 1,71 20 2,78 36 3,03

5 1,92 21 2,80 37 3,04

6 2,07 22 2,82 38 3,05

7 2,18 23 2,84 39 3,06

8 2,27 24 2,86 40 3,07

9 2,35 25 2,88 41 3,08
10 2,41 26 2,90 42 3,09

11 2,47 27 291 43 3,10
12 2,52 28 2,93 44 3,11

13 2,56 29 2,94 45 3,12
14 2,60 30 2,96 46 3,13
15 2,64 31 2,97 47 3,14
16 2,67 32 2,98 48 3,14
17 2,70 33 3,00 49 3,15
18 2,73 34 3,01 50 3,16

Tabmuna XK.2 — 3Havyenns kodpunnenta ,

Yucno 3HaveHus ko3(hduLrenTa ¢, Mpyu 0JHOCTOPOHHEH
CTCIICHEH JOBEPUTEIBHON BEPOSTHOCTH O, PABHOU
cBOOOIBI 0,85 0,90 0,95 0,975 0,98 0,99

K (0,70) (0,80) (0,90) (0,95) (0,96) (0,98)
1 2 3 4 5 6 7
3 1,25 1,64 2,35 3,18 3,45 4,54
4 1,19 1,53 2,13 2,78 3,02 3,75
5 1,16 1,48 2,01 2,57 2,74 3,36
6 1,13 1,44 1,94 2,45 2,63 3,14
7 1,12 1,41 1,90 2,37 2,54 3,00
8 1,11 1,40 1,86 2,31 2,49 2,90
9 1,10 1,38 1,83 2,26 2,44 2,82
10 1,10 1,37 1,81 2,23 2,40 2,76
11 1,09 1,36 1,80 2,20 2,36 2,72
12 1,08 1,36 1,78 2,18 2,33 2,68
13 1,08 1,35 1,77 2,16 2,30 2,65
14 1,08 1,34 1,76 2,15 2,28 2,62
15 1,07 1,34 1,75 2,13 2,27 2,60
16 1,07 1,34 1,75 2,12 2,26 2,58
17 1,07 1,33 1,74 2,11 2,25 2,57
18 1,07 1,33 1,73 2,10 2,24 2,55
19 1,07 1,33 1,73 2,09 2,23 2,54
20 1,06 1,32 1,72 2,09 2,22 2,53
25 1,06 1,32 1,71 2,06 2,19 2,49
30 1,05 1,31 1,70 2,04 2,17 2,46
40 1,05 1,30 1,68 2,02 2,14 2,42
60 1,05 1,30 1,67 2,00 2,12 2,39
Ilpumeuanue — B ckoOkax TpHBEIEHBI 3HAYEHHUS JBYCTOPOHHEH
JIOBEPHUTENBHOM BEPOSTHOCTH C.

Tabnuna X.3 — 3nayenuns kodpduuuenrta V, (o = 0,95)

HITO TEOLIEHTP — ITonHBIN KOMIUIEKC UCCIIEI0BAHUM.
HxeHepHble U3bICKAHUs JUIsl CTPOUTENIBCTBA 3AaHUM U COOPY)KEHUM.
WWW.T€OLEHTP.pd

AN



0,5

0,55

0,6

0,65

0,7

0,75

0,8

0,85

0,9

0,95

1,0

2

3

4

5

6

7

9

10

11

12

O 01O\ LN b Wl—

10
11
12
13
14
15
16
17
18
19
20
25
30
40
60

2,94
2,61
2,44
2,34
2,27
2,22
2,18
2,15
2,13
2,11
2,09
2,08
2,07
2,06
2,05
2,04
2,03
2,03
2,00
1,99
1,97
1,95

2,98
2,64
2,47
2,36
2,29
2,24
2,20
2,17
2,15
2,13
2,11
2,10
2,08
2,07
2,06
2,06
2,05
2,04
2,02
2,00
1,99
1,97

3,02
2,67
2,49
2,38
2,31
2,26
2,22
2,19
2,16
2,14
2,12
2,11
2,10
2,09
2,08
2,07
2,06
2,06
2,03
2,02
2,00
1,98

3,05
2,70
2,51
2,40
2,33
2,27
2,23
2,20
2,17
2,15
2,14
2,12
2,11
2,10
2,09
2,08
2,07
2,07
2,04
2,03
2,01
1,99

3,09
2,72
2,53
2,41
2,34
2,28
2,24
2,21
2,18
2,16
2,15
2,13
2,12
2,11
2,10
2,09
2,08
2,08
2,05
2,03
2,01

2,00

311
2,74
2,54
2,43
2,35
2,29
2,24
2,22
2,19
2,17
2,15
2,14
2,12
2,11
2,10
2,10
2,09
2,08
2,06
2,04
2,02
2,00

3,14
2,75
2,55
2,44
2,36
2,30
2,25
2,22
2,20
2,18
2,16
2,14
2,13
2,12
2,11
2,10
2,09
2,08
2,06
2,04
2,02
2,00

3,16
2,76
2,56
2,44
2,36
2,30
2,26
2,22
2,20
2,18
2,16
2,14
2,13
2,12
2,11
2,10
2,09
2,09
2,06
2,04
2,02

2,00

3,17
2,77
2,57
2,45
2,36
231
2,26
2,23
2,20
2,18
2,16
2,15
2,13
2,12
2,11
2,10
2,09
2,09
2,06
2,04
2,02
2,00

3,18
2,78
2,57
2,45
2,36
231
2,26
2,23
2,20
2,18
2,16
2,15
2,13
2,12
2,11
2,10
2,09
2,09
2,06
2,04
2,02
2,00

3,19
2,78
2,57
2,45
2,36
231
2,26
2,23
2,20
2,18
2,16
2,15
2,13
2,12
2,11
2,10
2,09
2,09
2,06
2,04
2,02
2,00

Tabmuma K.4 — 3navyeHus kp

utepus F, npu 1oBepuTeabHOIi BepositHocTH o = 0,95

5

6 7

8

9

10

11

12

14

16

20

30

40

60

2

3 | 4

5

6

7

8

9

10

11

12

13

14

15

5,05
4,39
3,97
3,69
3,48
3,33
3,20
3,11
3,02
2,96
2,90
2,85
2,81
2,77
2,74
2,71
2,66
2,62
2,59
2,56
2,53
2,45
2,40

2,37

4,95 | 4,88
428 | 4,21
3,87 | 3,79
3,58 | 3,50
337 (3,29
3,22 | 3,14
3,09 | 3,01
3,00 | 2,92
2,92 | 2,84
2,85 (2,77
2,79 | 2,70
2,74 | 2,66
2,70 | 2,62
2,66 | 2,58
2,63 | 2,55
2,60 | 2,52
2,55 | 2,47
2,51 | 2,43
2,47 | 2,39
2,44 12,36
2,42 | 2,34
2342,25
2,29 | 2,20
2,25 [ 2,17

4,82
4,15
3,73
3,44
3,23
3,07
2,95
2,85
2,77
2,70
2,64
2,59
2,55
2,51
2,48
2,45
2,40
2,36
2,32
2,29
2,27
2,18
2,13
2,10

4,78
4,10
3,68
3,39
3,18
3,02
2,90
2,80
2,72
2,65
2,59
2,54
2,50
2,46
2,43
2,40
2,35
2,30
227
2,24
2,21
2,12
2,07
2,04

4,74
4,06
3,63
3,34
3,13
2,97
2,86
2,76
2,67
2,60
2,55
2,49
2,45
2,41
2,38
2,35
2,30
2,26
222
2,19
2,16
2,08
2,02

1,99

4,70
4,03
3,60
3,31
3,10
2,94
2,82
2,72
2,63
2,56
2,51
2,45
2,41
2,37
2,34
2,31
2,26
2,22
2,18
2,15
2,12
2,04
1,98
1,95

4,68
4,00
3,57
3,28
3,07
2,91
2,79
2,69
2,60
2,53
2,48
2,42
2,38
2,34
2,31
2,28
2,23
2,18
2,15
2,12
2,09
2,00
1,95
1,92

4,64 | 4,60
3,96 | 3,92
3,52 ] 3,49

3,23

3,20

3,021298
2,86 | 2,82
2,74 | 2,70
2,64 | 2,60

2,55

2,51

2,48 | 2,44

2,43

2,39

2,3712,33

2,33

2,29

2,291 2,25
2,26 | 2,21

2,23

2,18

2,18 12,13

2,13

2,09

2,10 | 2,05

2,06

2,02

2,04 1,99

1,95

1,90

1,90 | 1,85

1,87

1,82

4,56
3,87
3,44
3,15
2,93
2,77
2,65
2,54
2,46
2,39
2,33
2,28
2,23
2,19
2,15
2,12
2,07
2,02
1,99
1,96
1,93
1,84
1,78
1,75

4,50
3,81
3,38
3,08
2,86
2,70
2,57
2,46
2,38
2,31
2,25
2,20
2,15
2,11
2,07
2,04
1,98
1,94
1,90
1,87
1,84
1,74
1,69

1,65

4,46
3,77
3,34
3,05
2,82
2,67
2,53
2,42
2,34
2,27
221
2,16
2,11
2,07
2,02
1,99
1,93
1,89
1,85
1,81
1,79
1,69
1,63
1,59

4,43
3,74
3,30
3,01
2,79
2,62
2,49
2,38
2,30
2,22
2,16
2,11
2,06
2,02
1,98
1,95
1,89
1,84
1,80
1,77
1,74
1,64
1,58
1,53

Ilpumeuanue — K, u K, — uucno

BHAMCHATCIIA.

CTereHe CBOGOZI,I)I COOTBETCTBCHHO YHCIIUTEIA M|

W3BICKAHUS,

KimtoueBble croBa: TpyHTBI, CTaTUCTHYecKass OOpa0OTKa pe3yabTaTOB HMCHBITAHWH, HH)KEHEPHO-I€0JOTHYECKUE

IPOEKTHPOBAHHUE,

CTPOUTEIIBCTBO,

I/IH)KCHepHO-FCOJ'IOFI/I‘{eCKI/Iﬁ OJICMCHT,

XapaKTePUCTUKH I'PYHTA, pACYETHOE 3HAYCHNE XapaKTePUCTUKH TPyHTA.

HITO TEOLIEHTP — ITonHBIN KOMIUIEKC UCCIIEI0BAHUM.
HxeHepHble U3bICKAHUs JUIsl CTPOUTENIBCTBA 3AaHUM U COOPY)KEHUM.

WWW.T€OLEHTP.pd

HOPMAaTHUBHOE 3HA4YCHUEC



