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I'OCT 20522-96

MEXTOCYJIAPCTBEHHBIIH CTAHJIAPT

I'PYHTBI

METO/bl CTATUCTUYECKOMN OBPABOTKH
PE3YJbTATOB UCIIBITAHUI

MEXI'OCYIJAPCTBEHHAS HAYYHO-TEXHUYECKAA KOMUCCHUA
IO CTAHJAAPTU3AIINUA, TEXHUYECKOMY HOPMUPOBAHUIO
N CEPTUOUKAIIUU B CTPOUTEJIBCTBE (MHTKC)

MOCKBA

IpenuciioBue

1. PABPABOTAH TI'ocynapcTBeHHBIM NpeanpusatueM - HayuHo-uccnenoBaTenbCcKuid, IpOEKTHO-
M3BICKATENbCKUNM U KOHCTPYKTOPCKO-TEXHOJOTUUECKUIT NHCTUTYT OCHOBAaHUM M MOJ3EMHBIX
coopyxkennit um. H.M. I'epceBanoBa (HUMOCII um. I'epceBanosa), [Ipon3BOACTBEHHBIM U
Hay4HO-UCCJEA0BATEIIbCKUM MHCTUTYTOM I1I0 MHXEHEPHBIM HU3BICKAHHUSM B CTPOUTEIBCTBE
(ITHUMUC), AxmuonepHbIM 001mecTBOM «Bcepoccuiickuii Hay4HO-MCCIEA0BATEIbCKUN
UHCTUTYT runpotexHuku uM. b.E. BepeneeBa» (AO «BHUUI um. B.E. Beneneepa»),
I'ocynapCTBEHHBIM JOPOKHBIM HAy4YHO-HUCCIIEI0BATENIbCKUM MHCTUTYTOM (COH0310pHUN),
l'ocynapcTBeHHBIM MPEaNPUITHEM - NHxeHepHO-METO0TOTMYECKHI LIEHTP
«Ctporinszbsickanus» Poccuiickoii @denepanu.

BHECEH Munctpoem Poccun.

2. IIPUHAT MexrocynapCTBEHHOW Hay4YHO-TEXHHUYECKOW KOMHCCUEH IO CTaHIapTHU3aLMH,
TEXHUYECKOMY HOpMHUpOBaHUIO U cepTudukanuu B crpoutenbctse (MHTKC) 15 mas 1996
I.

3a mpUHATHE TPOr0JI0COBAIHI

HaunmeHnoBaHue oprana rocy1apcTBEHHOTO
HaumenoBanue rocynapcrsa
yIpaBJICHUS] CTPOUTEIHCTBOM

Azep0aiimkanckas Pecriybnuka I'occrpoit Azepbaiixanckoii Pecrryonuku
PecniyOinka Apmenust INocynpapxurtektypsl PecniyOnuku ApmeHust
Pecny6nuka benapyce Musnctpoiapxutektypsl Peciyonuku benapych
Pecnyonmka Kazaxcran Munctpoit Pecniyonuku Kazaxcran
Keiprezckas Pecniy6nnka I'occrpoit Keipreizckoit Pecriyonuku
Pecniy6sinka MosmoBa Munapxctpoii Pecriydbnuku MosmoBa
Poccuiickas @enepanys Munctpoit Poccun
PecniyOsinka Y30ekuctan I'ockomapxurtekcTpoit Pecriybnuku Y30ekucran

3. BBAMEH I'OCT 20522-75

4. BBEJIEH B nedictBue ¢ 1 sHBaps 1997 r. B KadecTBe TOCYyAapCTBEHHOIO CTaHIapTa
Poccuiickoit ®denepanun nocranosienneM Munctpost Poccun ot 1 aBrycra 1996 r. Ne 18-58.

I'OCT 20522-96
MEXTOCYJIAPCTBEHHBIA CTAHJIAPT

I'PYHTBI
METObI CTATUCTUYECKOIN OBPABOTKH PE3YJIbTATOB UCIILITAHUI
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SOILS
STATISTICAL TREATMENT OF THE TEST RESULTS

Jlata BBegenus 1997-01-01
1. ObaacTh npUMeHeHust

HactoAamui craHmapT yCTaHaBIMBAaeT NPHUMEHSAEMBIE IIPH HH)KEHEPHO-TE€OJOIMYECKHUX
U3bICKAHUAX, MPOCKTUPOBAHUU U CTPOUTENBCTBE METOJbl CTAaTUCTHUECKOW 00paboTKH
pe3yabTaTOB UCTIBITAHUN I'PYHTOB, COCTABISAIONIMX PA3JINYHbIE TPYHTOBbIE OOBEKTHI (OCHOBaHMS
COOpPYKECHMM, CKIOHBI, MAacCHBBbI, BMELIAIOIIUE IOJ3EMHBIE COOPYXKEHHUs, TIPYHTOBbIE
COOPYKCHHMS M UX DJIEMEHTHI U T. 1.).

Metoapl TNPUMEHSIOT s CTaTUCTUYECKOH OOpabOTKH  pe3ylbTaTOB  OIpeleseHUi
(GU3N4EeCKUX M MEXaHUYECKUX (IPOYHOCTHBIX M JEPOPMALMOHHBIX) XapaKTEPUCTHK BCEX
IPYHTOB, a TaK)K€ MPHU BBIJCICHUN OCHOBHBIX I'PYHTOBBIX €IUHMI] - HHKEHEPHO-T€0JOTNYECKUX
Y PACUYETHBIX TPYHTOBBIX 3JIEMEHTOB (pa3naeiibl 3 U 4).

2. OnpenesieHus

B HacrosimeM ctangapTe NpUMEHSIOT CIEAYIOINE TEPMUHBI.

BeposSiTHOCTDH - YKCIIOBasi XapaKTEPUCTUKA CTEIIEHW BO3MOYKHOCTH TOSIBIICHUSI KaKOTO-THO0
OTpPECNIEHHOTO COOBITUS B TE€X WJIM HHBIX OINPEACNEHHBIX YCIOBUSX, KOTOPbIE MOTYT
MOBTOPSITHCS HEOTPAHUYEHHOE YUCIIO Pa3, BEIPAXKAETCS B HOJSAX €IUHUIIBI MU MPOLEHTaX.

BeposiTHOCTH, € KOTOPBIMM XapakTEPUCTUKH TPYHTOB, TPAKTYyEMble, KakK ClIy4dalHbIE
BEJIMYMHBI, IPUHUMAIOT T€ WJIU MHBIC 3HAYCHUS, 00pa3yIoT pacrpeaelieHue BEpPOsSTHOCTEH, AJis
YCTaHOBJIEHHUSI KOTOPOTO IO BHIOOPOYHBIM JIaHHBIM OIICHHBAIOT OJMH WJIM HECKOJIBKO
napameTpoB pacrpeaesieHus.

JloBepuTeIbHBIH HHTEPBAJ - UHTEPBAJ, BEIYUCICHHBIN 110 BHIOOPOYHBIM JIaHHBIM, KOTOPBIN
C 3aJlaHHOM BEpOSITHOCTHIO (AOBEPUTENHHON) HAKPHIBAET HEU3BECTHOE HCTUHHOE 3HAUYEHUE
OLICHUBAEMOI'0 [TapaMeTpa paclpeacsICHHs .

JloBepuTeibHAsE BEPOATHOCTD - BEPOSATHOCTh TOTO, YTO JIOBEPUTEIbHBIN HHTEPBAI HAKPOET
HEU3BECTHOE UCTHHHOE 3HAUEHUE MapaMeTpa, OLIEHUBAEMOT0 0 BEIOOPOYHBIM JTaHHBIM.

OIHOCTOPOHHSSI /10BEPUTEIbHASI BEPOSITHOCTh - BEPOSITHOCTh TOTO, UYTO HEM3BECTHOE
WCTUHHOE 3HAYEHHE MapaMeTpa HE BBIMAET 3a MNpeaesibl HUKHEW (MM BEpXHEW) TpaHUIbI
JIOBEPUTEIILHOTO UHTEPBAJIA.

Cpennee 3HaveHne (BbIOOPOYHOE) - CpenHEapU(DMETHUYECKOE M3 YACTHBIX 3HAYCHUH,
o0pa3yromux BBIOOPKY HE3aBUCHUMBIX IPYT OT ApPyra M OT MPOCTPAHCTBEHHBIX KOOPAHHAT
BEJIMYMH.

Ko dunnent Bapuanum - Mmepa OTKIOHEHUS OMBITHBIX JaHHBIX OT BEIOOPOYHOTO CPETHETO
3HAa4YEeHUSs, BhIpaykaeMasi B JOJISIX €UHUIIBI WIIK MIPOLEHTaX, BIUUCIIETCs Mo Gpopmyre (5).

CpaBHuTeIBbHBIH KO3Q(GUINEHT BapHALMHA - MEPA U3MEHYMBOCTU BEJIUYMHBI, 3aBUCAIIAS
OT Hayaja oTcueTa BEIOOPKH, BeIUUCIsieTcs o Gpopmyiie (A.1) mpunoxkeHus A.

MeTox HaMMeHBLIIMX KBAJAPATOB - METOJ CTAaTHUCTHYECKOW OIEHKH (YHKIIMOHAIBHON
3aBUCHMOCTU TyTEM YCTAHOBJICHUSI TAKUX €€ MapaMeTpoB, IMPH KOTOPHIX CyMMa KBaJpaToB
OTKJIOHEHHH OIBITHBIX JAHHBIX OT 3TON 3aBUCUMOCTH SIBJISIETCS MUHUMAJIBHOM.

CpeanexkBajgpaTnyeckoe OTKJOHEHME - MEpa OTKJIOHEHHUS OINBITHBIX JAHHBIX OT
BBIOOPOYHOIO CpEJHEro 3HaueHUs WM OT (PYHKIMOHAIbHOM 3aBUCHUMOCTH, BbIpakaeMas B
aOCOIOTHBIX €MHMLIAX, BRIYHCIAETCS 10 hopmynam (4), (12).

Yucsio creneHei cBOOOBI - YMCIIO HE3aBUCUMBIX HAOIIOICHHM, paBHOE YUCITY ONpEIeIICHUN
1 XapaKTePUCTUKU MUHYC YHCIIO OLIEHUBAEMbBIX CTATUCTUYECKUX MTAPaMETPOB.

Nu:xkenepHo-reosiornyeckuii jement (MUI'J) - ocHOBHas TpyHTOBas €IWHUIIA TIPU
MH)KEHEPHO-T€0JIOTUYECKOM CXeMaTU3allui TPYHTOBOTO 00BEKTa, onpezensiemMast MoJI0KEHUSIMH
3.4.
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Pacuyernbiii rpyHTOBBINH 3jieMeHT (PI'J) - ocHOBHas rpyHTOBas €IMHUIA, BBIAEIAEMas C
y4€TOM TPUMEHSIEMOr0 MpH IPOEKTUPOBAHMM TIPYHTOBOIO OO0BEKTa PACYETHOIO WIH
AKCIIEPUMEHTAJIBLHOIO0 METO0/1a, OlIpeesieMasl OJI0KeHUsAMU 3.4.

3. O0mMe moJI0KEeHUs

3.1. Craructuueckyro 0OpabOTKYy pe3yibTaTOB MCHBITAHUNA TPOBOAAT JUISL  OLIEHKU
HEOJHOPOJHOCTH TPYHTOB, BBIICJIICHUS HWHXXEHEPHO-TeoJornyeckux »siaemeHToB (MI'D) wu
BBIYHCIICHUS] HOPMATUBHBIX M PACYETHBIX 3HAUCHUM XapaKTEPUCTUK IPYHTOB.

3.2. HeomgHOpomHOCTh TpyHTA OIICHHUBAETCS C TOMOINBIO Ko3(duimeHTa BapHauu
XapakTepucTuK rpyHTa (5.4). [{ns cpaBHEHHS HEOAHOPOAHOCTH IO Pa3HBIM XapaKTEPUCTUKAM
MOKET TMPUMEHSThCS CPAaBHUTEIbHBIM KOI(DPUIMEHT Bapuanuu, OINpeAeNsieMblii MO0
IPUIIOKEHUIO A.

3.3. CtaTuCTHYECKYI0 00pabOTKYy MPOBOIAT JIJIsl YaCTHBIX 3HAYCHHUH XapaKTEPUCTHUK TPYHTOB
Wi QUKCUPYEMBIX B OTJEIBHBIX HCIBITAHUSIX BEIWYMH, KOTOPBIE COCTABISIOT CIIy4alHYIO
BBEIOOPKY.

[Ipn HanWuUUU 3aKOHOMEPHOTO HM3MEHEHHS XapaKTePUCTHKH B KAaKOM-ITMOO HAMpaBICHUH
(ame Bcero ¢ TIOyOMHOW) CTaTUCTHYECKas oOpabOTKa TPOBOAUTCS IJisi ONpeeicHUs
[IapaMeTPOB AHAIIUTUYECKON 3aBUCUMOCTH, ANIPOKCUMHUPYIOLIEH OIBITHBIE TOYKHU JIMHEWHOU
WJIM KYCOYHO-JIMHEWHOU (DYHKITHEH.

3.4. Cratuctuueckyro 00paboTKy pe3yabTaTOB UCIIBITAHUH BhIMONHAIOT A IO mnum PI'D.

3a UI'D mpuHUMAIOT HEKOTOPHIH 00BEM IpyHTa OJHOTO M TOTO K€ MPOMCXOKICHHS M BHUJA
NpU YCIOBUHM, YTO 3HAUYECHHUS XapaKTEPUCTUK TIPYHTAa HU3MEHSIOTCS B IMpefesax 3JIEMEHTa
CIy4aiiHO (HE3aKOHOMEPHO), MO0 HAOII0JA0MAsACS 3aKOHOMEPHOCTh TaKOBa, YTO €0 MOXXHO
npeHebpeus. B mocnenHem ciydae IOJDKHBI BBINOJHATHCA TpeboBanus 4.5. UI'D Hanmensior
MOCTOSSHHBIMM HOPMATUBHBIMM M PAaCUETHBIMHU 3Hauye€HHUSIMHU XapakTtepuctuk. Kommiaexkc MO
00pa3yeT HHKEHEPHO-TECOJIOTHUECKYIO MOJIEb O0OBEKTA.

3a PI'D mnpuHUMArOT HEKOTOpPHI O0BEM TpPyHTa HE 00s3aT€TbHO OJHOTO M TOTO XKE
IPOUCXOXKAECHUS M BHJA, B IpPEIelax KOTOpPOrO HOPMATHUBHBIE U pAacyYETHBIE 3HAUEHUS
XapaKTepUCTUK TPU MPOEKTUPOBAHHM T'PYHTOBOIO OOBEKTa IO YCIOBUAM MPUMEHSIEMOIO
pPAacYeTHOT0 MJIM 3KCIEPUMEHTAIFHOTO METOJa MOTYT OBITh MOCTOSHHBIMU WJIM 3aKOHOMEPHO
W3MEHSIOMMMHUCS TI0 HampaBJICHWIO (Jamie Bcero mo riyomHe). PI'D mMokeT BKIIOUYaTh 4acTh
onHoro win Heckonnbko MI'D. Kommuieke PI'D o0pasyeT pacueTHy0 reoMeXaHU4ecKylo MOJIeNb
o0BeKTa.

Ilpumeuanue - O6vem, MecTononoxenue u kKoHpurypanuo MI'D u PI'D ycranaBnuBaior ¢
y4EeTOM T'€0JIOTHYECKHX JTAaHHBIX U CBEJCHNI 00 00BEKTE CTPOUTEIIBCTBA.

3.5. Jlna Bcex XapaKTEpPUCTUK TPyHTa BBIYMCISAIOT HOPMATHUBHBIE, a JJI1 XapaKTEPUCTUHK,
UCTIOJIB3YEMBIX B PacUeTax, U pacueTHbIC 3HAUCHUSI.

HopmaruBHBIE 3HaueHUs XapaKTEPUCTUK OMPEICNAIOT KaK CpPeAHECTaTUCTUYECKHE,
MOJTydaeMble OCPEAHEHHWEM KX YaCTHBIX 3HAUCHHH, WM OTBEYAIOIIHe OCPEIHEHHBIM TIO
YaCTHBIM 3HAUCHUAM alIIPOKCUMHUPYIOLNIUM 3aBUCUMOCTAM MCKAY HU3MCPACMBIMU B OIIbITaX
BEJIMYMHAMU (MM (DYHKIIMOHAIBHO C HUMH CBSI3aHHBIMH BEIIMYMHAMH), WM 3aBUCHMOCTSIM
KaKuX-TO U3 3THUX BCIMYUH OT KOOPAHWHAT 11O OAHOMY U3 HaHpaBHeHHﬁ.

PacueTHOe 3HaueHHWe MOJYYarOT JCICHHEM HOPMAaTUBHOTO 3HA4eHUsi Ha KoddduimeHt
HaJEXHOCTH I10 TPYHTY.

3.6. KoabdunmeHT HaIAEKHOCTH TO TPYHTY JOJDKEH YCTAaHABIMBATHCA C YYCTOM
M3MEHUYMBOCTH M 4YHCJIa ONPEIEICHUNM XapaKTEpPUCTUKM (YMCIa UCHBITAHUN) IpU 3aJaHHON
JIOBEPHUTEIHHON BEPOSTHOCTH.

Ilpumeuanua.

1. ITo ykazaHusiM HOPM HPOEKTUPOBAHUS PA3TUYHBIX BUJOB COOPYKEHUHN IPU BBIYMCICHUU
pacyeTHOr0 3HAYCHHUS XAPAKTEPUCTUKU MOTYT BBOOUTbCA U Jpyrue Ko3(duuueHTsl,
YUUTHIBaIONIKME BIUsHUE (AKTOPOB, KOTOPbIE HE MOT'YT OBITh YUTEHBI CTATUCTUYECKUM ITYTEM.
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2. Jlns OTAENBHBIX XapaKTEPUCTUK TPYHTOB IO YKa3aHUSIM HOPM IPOEKTUPOBAHUS
Pa3IUYHBIX BUJOB COOPY>KEHUH HX pAaCUETHbIE 3HAYEHHsS] MOTYT OBITb MPHUHSTHI PaBHBIMHU
HOPMAaTUBHBIM 3HAUYEHUSIM.

3.7. 3HayeHUs [OBEPUTEIBHOM BEPOATHOCTH MPH BBIYUCICHUU PACYETHOTO 3HAYCHUS
XapaKTepUCTUKA TIPyHTa IIPUHUMAIOT B  COOTBETCTBHM C PEKOMEHIALUAMU  HOPM
MPOEKTUPOBAHUS PA3IMUHBIX BUIOB COOPYKEHUH.

3.8. OnbITHBIC JaHHBIE, IJIs1 KOTOPBIX MPOBOJAUTCS CTATUCTHUYECKAst 00pabOTKa, TOJIKHBI ObITh
MOJTyYEHBI €JUHBIM METOJIOM UCIIBITAHHUS.

3.9. IlpumeHseMble B HACTOSIIEM CTaHAAPTE METOAbI CTaTUCTHYECKOM 00paboTKU
UCIONIB3YIOT HOPMalbHBIA WM  JIOTapU(MUYECKH HOPMAJIbHBIA 3aKOH pacrpesesieHus
BEPOSITHOCTEH.

3.10. Hacrosiue MeTobl IPUMEHSIOT IIPU YUCTIE ONPEACICHUN XapaKTEPUCTUK IPYHTOB WU
(UKCUPYEMBIX B OIBITAX BEIMYMH HE MEHEE ILIECTH.

4. BoliesieHre HHKeHEPHO-Teo10ru4eckoro iementa (UI'3) u pacueTHOro rpyHTOBOIO
syaementa (PI'9)

4.1. HccnenyeMble TpyHTH TpEeABApUTENbHO pasnensior Ha HWID ¢ yyetom wux
IPOMCXOXKACHUS, TEKCTYPHO-CTPYKTYPHBIX OCOOCHHOCTEH U BHJIA.

XapakTepUCTUKH TPYHTOB B KAXKIOM MpPEABAPUTENIBHO BblAeaeHHOM W'D aHanm3upyoT c
EJIBI0 YCTAHOBUTH U MCKIIOYUTH 3HAUEHUS, PE3KO OTIIMYAIOIIMECs OT OOJIBIIMHCTBA 3HAUCHHIH,
€CJI OHU BBI3BaHBI OITMOKAMHU B OTBITaX WK MpUHAIEKAT aApyromy UID.

4.2. OxonuartenbHoe BbiieneHue MWMI'D mnpoBoadT Ha OCHOBE OLEHKHM XapakTepa
MPOCTPAHCTBEHHON M3MEHUYMBOCTH XapaKTEPUCTUK IPYHTOB U UX Kod(dduiMeHTa Bapuanuu, a
TaKXKe CpaBHUTENbHOrO Kod(p¢uiuenta Bapuanuu. [Ipy 3TOM HEOOXOAWMO YCTaHOBUTH,
U3MEHSIOTCSl XapaKTEepPUCTUKH TPYHTOB B Tpeesiax MpelBapUTeNbHO BblaeiaeHHoro MID
cillyyaiiHBIM 00pa3oM MJIM HMMEET MECTO HMX 3aKOHOMEPHOE MW3MEHEHHE B KaKOM-JIHOO
HaIpaBJeHUH (YaIle BCEero ¢ rITyOnHOM).

s aHanmM3a MCTONB3YIOT (PU3MUECKUE XapaKTEPUCTUKHU, a IPU JOCTATOUHOM KOJIMYECTBE U
MeXaHHYECKHUE.

Ilpumeuanue - Jlna Beigenenuss WI'D Hapaay ¢ ¢(u3MYecKUMM M MEXaHUYECKHMU
XapaKTEepUCTHUKaMHU I'PYHTOB MOT'YT MCIIOJIb30BaThCs (PUKCHpYEMbIE€ B OIBITaX BEJIMYMHBI WM
[IOKA3aTeIH, [TOJIy4aeMble C IIOMOIIBIO 30HIUPOBAHUS U APYTUX IKCIIPECC-METOOB.

4.3. JIns OLEHKH XapakTepa MPOCTPAHCTBEHHOM M3MEHUMBOCTH XapPAKTEPUCTUK MX HAHOCAT
HAa WHXCHEPHO-TEOJIOTUYECKHE pa3pe3bl B TOUKAX MX OMPEIEICHUS, CTPOAT IpaduKu paccesHus,
a Takke rpaduku 30HAUpOBaHMS. {15 BBISBICHHS 3aKOHOMEPHOTO M3MEHEHUS XapaKTEPUCTHK
CTPOSIT TOYCYHBbIC TpapUKd H3MEHEHHS WX 3HAYCHHWH MO HANPABICHUIO WM MPUMEHSIOT
nonoxkeHus 1 u 2 npunoxenus /1.

4.4. Ecnm ycTaHOBIEHO, YTO XapaKTEePUCTUKUM TPYHTOB M3MEHSIOTCA B Mpeaenax
MpeABapUTENIbHO BhIeTIeHHOTO MID ciyualiHbIM 00pa3oM, 3TOT JJIEMEHT NPUHUMAIOT 3a
OKOHYATEJIbHBIM HE3aBUCUMO OT 3HAaUYEHUH Koddduimenta Bapuanuu (5.4) XapakKTepUCTHK.

3a eauHBId HMH)KEHEPHO-T€OJOTMYECKUM JJIEMEHT MOTryT ObITh HPUHATHI TPYHTHI,
MPEACTABICHHBIC YAaCTO CMEHSIOMIMMUCS TOHKUMH (MeHee 20 cM) CIIOSIMU U JIMH3aMU TPYHTOB
paznuuHoro Buja. Ciou M JIMH3BI, CIOKEHHBIE PBIXJIBIMU MECKAMH, TNIMHUCTBIMUA I'PYHTaMH C
nokasareneMm Tekydectu Oonee 0,75, mmamu, campomensMu, 3aTOpGOBAaHHBIMU TPYHTAMH U
Tophamu, cienyer paccMaTpuBaTh KakK OTAEIbHbIE WHKEHEPHO-T€OJOTUYECKHE DIIEMEHTHI
HE3aBUCUMO OT UX TOJILIUHBI.

4.5. Ilpy HaMUYMM 3aKOHOMEPHOTO HM3MEHEHHUS XapaKTePUCTUK TPYHTOB B KaKOM-ITHOO
HaIpaBIIEHUU (Yalle BCETO C TTyOMHO) CIeIyeT PelIuTh BOPOC O HEOOXOUMOCTH pa3ielieH s
npeaBapuTesbHO BhiaeeHHoro MI™D Ha aBa nimm Heckoybko HOBBIX UT™D.

JononuurensHoe pasaenenue MI'D He npoBOIAT, €CIIU BBINOIHSETCS YCIOBUE

V < Vion, )
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rae V - koaddunuent Bapuanuu (5.4);

Vion - JOIYCTUMOE 3HaueHue V, MpUHUMAeMOE PaBHBIM i (U3HUYECKUX XapaKTEPUCTHUK
0,15, a w1 mexaanueckux (cm. 4.2) - 0,30.

Ecnu xoaddunmeHTs Bapuanuy NpeBhIIaloT YKa3aHHBIC 3HAYCHHUS, TalIbHEHIIee pa3ieicHIe
NI'3 npoBoadT Tak, 4TOObI AJisi BHOBB BhIENeHHBIX VIO BhimonHsIoCh yenosue (1).

Paznenenne MI'D MoxeT OBITh TPOBENCHO HAa OCHOBE CPAaBHEHMsI CPEIHUX 3HAYCHUH
XapaKTEepUCTHK TPYHTA BO BHOBb BbleNIeHHBIX VIO B cOOTBETCTBUH C MpUIIOKEHUEM b.

4.6. Ilpu mpoBeneHUU AOMOJHUTEIHHOTO pa3/elieHUs TMepBOHAYAIBbHO BbIeneHHoro UI'D
(4.5), onpenensisi TpaHUIlBl BHOBB BhIIEsieMbIx MI'D, HEOOXOAMMO yUYUTHIBATH:

- HAJIMYWE TEHJCHIINN K CKAaYKOOOpa3HOMY H3MEHEHHIO XapaKTEePUCTHK TPYHTOB;

- MIOJIO’KEHHUE YPOBHS MOA3EMHBIX BOJI;

- HAJIMYWE 30H MPOCATOYHBIX, HAOYXAIONINX U 3aCOJEHHBIX TPYHTOB M TPYHTOB C MPUMECHIO
OpPraHUYECKUX BEILECTB;

- HAJIMYME B CKaJbHBIX TPYHTAX 30H Pa3HOM CTEIEHU BBIBETPEJIOCTU U PA3TPY3KU;

- HAJINYWE B AIIOBHAIIBHBIX TPYHTAX 30H Pa3HOM CTENIEHU BBIBETPEIIOCTH;

- HAJIM4YME 30H TPYHTOB Pa3HOW KOHCUCTEHIIUY;

- HAJINYME B BEUHOMEP3JIbIX IPYHTAX 30H Pa3HOM CTENEHH JIbAUCTOCTH U LIEMEHTAIINH JIb/IA.

4.7. Boinenenne PI'D mpoBOAST Ha OCHOBE BBIIEJICHHBIX MPU HHKEHEPHO-TEOJOTMYECKOU
cxemarmzanmu  MI'D  mpuMEHUTENbHO K  KOHKPETHOMY METOAYy pacueta oOBeKTa
(OKCTIEpUMEHTAIBHOTO METOJIa) C HAJIEJICHUEM €ro KOHKPETHBIMU XapaKTEPUCTUKAMH,
HEOOXOTUMBIMU I BO3MOXKHOCTH HCIOJB30BaHUsl 3Toro merona. Ilpu stom PI'D B obmem
ciydae MOryT He coBmagath ¢ MI'D mo ogHOMY WM HECKONBKMM TOKazaressiM (mo ¢opme,
pa3MepaM, MECTOIOJIOKEHHUIO, XapaKTEPUCTHUKAM U UX 3HAYEHUSIM).

B PI'D moryr ObITh Takke oOBeAWMHEHBI aBa cocemHux MID, mpencraBieHHBIX TPYHTaMHU
Pa3HOTO MPOUCXOXKICHUS, HO OJTHOTO BHJIA, €CIIU BBIMOTHSIIIOTCS TPeOOBaHUS MPHUIIOKEeHU b.

4.8. Ilpu Beimenennu PI'D, B mpenmenax KOTOPHIX 3HAYEHUS XapaKTEPUCTHUK MPUHUMAOTCA
3aKOHOMEPHO (HEe CKaYyK0o0Opa3HO) U3MEHSBUIMMHUCS 110 HANPABICHUIO (HallpUMep, MO IIyOuHe)
OIIEHKY 3TOM M3MEHYUBOCTH MPOU3BOIAT C UCIOJIb30BAaHUEM MOI0KEeHUH 1 1 2 npunoxenus /1,
a KpUTEepHEeM BO3MOKHOCTH BblneneHusi PI'D sBnsercs ycnosue (1), B koTopoMm Ko3ddunmeHt
Bapuanuu Beraucisercs no hopmyne ([1.3) npunoxenns 1. Eciou ycnosue (1) He BbImoHAETCS,
TO MPOBOAT pazaeneHue PI'D Tak, 4roOb! BeIMONHSIOCH yeioBue (1).

S. BbluHc/IeHHe HOPMATUBHBIX U PACYETHBIX 3HAYEHNI XapaKTEePUCTUK IPYHTOB,
NMPeACTABJCHHBIX OAHON BeJUYHHOU

5.1. Onpenenenne HOPMATUBHBIX X, U pacueTHBIX X 3HAUEHUN XapaKTEPUCTUK T'PYHTOB IS
UI'D> u PI'D B ciydyae mpuHATHS Ul MOCJIETHETO IMOCTOSHHBIX 3HaueHud X, u X cienyer
MPOBOJIUTh B cooTBeTCTBHM ¢ 5.2 - 5.7. Jlna PI'D mnpu 3akoHOMEPHOM HW3MEHEHUHU
XapaKTepUCTUK IO HAIMPABICHUIO (Yallle BCETro IO TIIyOWHE) WX HOPMATHUBHBIC U PacueTHBIC
3HAYEHUS CIIEAYeT ONpPEAEsATh B COOTBETCTBHUHU C 5.8.

5.2. HopmaTtuBHOe 3HaueHHE X, BceX (U3MUECKUX (BIAKHOCTH, INIOTHOCTH, TUIACTUYHOCTH U
T. I1.) © MEXaHUYECKHUX XapaKTEPUCTUK IPYHTOB (Moayis aedopmanuu, mpeaena mpoyHOCTH Ha
OJIHOOCHOE C)KaTHe, OTHOCUTENILHBIX MPOCAOYHOCTH ¥ HAOyXaHUS | T. I1.) IPUHAUMAIOT PABHBIM

cpenHeapu(pMETHIECKOMY 3HAUEHHIO X M BEIYHCIISIOT 110 (hopMyIIe
- 1l &

Xn =4 == Z"E:

el 2)

TZI€ 7 - YUCIIO ONPEICIICHUN XapaKTEPUCTHKH;
X; - 4YacTHbIE 3HAYEHUs XapPAKTEPUCTUKH, IOJIy4aeMble IIO pe3yjabTaTaM OTAEIbHBIX i-X
OIIBITOB.

Ilpumeuanue - JIns GU3MUECKUX XapPAKTEPUCTUK TPYHTOB, BHIUUCISAEMBIX 1O (hopmyrnam
(k03¢ HUIMEHT TOPHUCTOCTH, YUCIO TUIACTUYHOCTH M JIp.) B 3aBUCUMOCTH OT BEJIMYMH,
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OTIpeNIeNIIEMbIX ONBITHBIM ITYTEM, M U1 KOMIIPECCHOHHOTO MO/ JeopManuu (MPHIOKEHHE
B) nx HOpMaTuBHBIE 3HAUYEHUS MOTYT OBITH YCTAHOBJIEHBI MCXOJsI U3 HOPMAaTUBHBIX 3HAUYECHUMN
MU3MEPEHHBIX B OIBITAX BEJINYMH.

5.3. BbINOMHAIOT CTaTHUCTUYECKYIO MPOBEPKY MJsi HCKIIOUYEHHS BO3MOXKHBIX OLIMOOK,
OCTaBIIMXCSI TIOCIIE aHAIN3a ONBITHBIX JAHHBIX B COOTBETCTBHUU C 4.1. McKkiouaioT To yacTU4HOE
(MakcUMallbHOE UM MUHUMAaJIbHOE) 3HaUYeHHUE X, AJI1 KOTOPOTO BBIMIOJIHSAETCS YCIOBHE

[ = ] > w8 3)

TA€ V - CTaTUCTUYECKUM KPUTEPUM, IPUHUMAEMBIA B 3aBUCUMOCTU OT YHCIIA ONPEIACICHUHN N
xapakTepuctuku 1o Tabmuue XK. 1 npunoxenus XK;
S - cpenHeKBagpPaTHUIECKOE OTKIOHEHHUE XapaKTePUCTUKHY, BIYHUCIsIEMOe 110 (popmyrie

S—J L 3w, -x.0?
2ol T )
Ecnn  kakoe-nM00 3HAaYeHHE XAPAKTEPUCTHKH HCKIIOYEHO, CIEeAyeT s OCTaBIIUXCS
OTIBITHBIX JIaHHBIX 3aHOBO BBIUUCIUTH X, 110 popmyiie (2) u S o popmyne (4).
5.4. Beruucnstor kodh@uImeHT Bapuanuu V XapakTEpUCTUKH W TOKa3aTeldb TOYHOCTH €€
CPEIHEr0 3HAUYEHUS Pq 1O (hopMyITaMm:

=
| (5)

o = faV
RN ©6)

rae t, - kodgdunueHt, npuHEMaemMbiii o Tadsmie JK.2 mpunoxenus XK B 3aBUCUMOCTH OT

3a/IaHHOM OJTHOCTOPOHHEHW JOBEPUTEIHLHOW BEPOSTHOCTH O M YUCIA CTeTeHel cBoboasl K = n -
1.
5.5. Beruncisitor K03 GULUUEHT HaJJeKHOCTH 110 TPYHTY Y, IO popMmyIie

1

;V =
St )

Ilpumeuanue - 3Hak Tiepe] BEIUYMHON pPo NMPUHUMAIOT TaKuUM, 4TOOBI OOecreyuBaslach
OosbIIast HaZIe)KHOCTh OCHOBAHUS MJIM COOPYKEHUS.

5.6. BpruucinsoT pacyeTHoe 3HaYeHHE X XapaKTEpPUCTHKH IPyHTa MO0 popmyIie
X?‘!
Ve (8)

¥ =

Ilpumeuanue - B popmynax (6) - (8) BMeCTO O, a Takke B KauecTBE MHIEKCA Uit X MOTYT
OBITh yKa3aHbl 3HAYEHUS TOBEPUTEIHHON BEPOSITHOCTH.

5.7. Ecu ko3¢ punment Bapuanuu V xapakrepuctuk (5.4) npesbimaer 0,4, ee HOpMaTuBHOE
U PpacyeTHOE 3HAUYEHUE MOXKET OBbIThb BBIYMCIEHO C HCIOJIb30BAHUEM JIOTapu(PMUYECKU
HOPMAaJIbHOI'O 3aKOHA PACIIPEAETICHUS 110 IPUIIOKEHUIO I

5.8. Ilpu 3aKOHOMEPHOM HW3MEHEHUW XapaKTEPUCTHUKHU IO HAIPABICHUIO (HaIpuUMep, IO
riyOuHe h) ee HOpMmaTuBHBIE X,(h) n pacuerHble X(h) 3HA4eHUS MOTYT OBITH BBIUMCIICHBI B
npenenax PI'D no npunoxenuto J. [Tpu 3ToM npu onpeaeneHny noaiexkamnxX UCKII0YEHUIO U3
BBIOOpPKM 4acTHBIX 3HaYeHud X; (5.3) HeoOxomumo B (opmyine (3) 3amenuts X, Ha X,(h), a S
BBIYHUCIIUTH 110 hopmyie (J1.2) mpunoxenwns J1.
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6. Boruuc/jieHHe HOPMATHBHBIX M PACYETHBIX 3HAYEHMIl YI/Ia BHYTPEHHEro TPeHHUs H
YAeJIbHOIO CleNJIeHUsl TPYHTOB

6.1. HopmaTuBHblE M pacyeTHbIE 3HAUEHMs yIila BHYTPEHHETO TPEHHA ( U yJEIbHOTO
CUEIUICHUS ¢ TO pE3ylbTaTaM ONBITOB Ha OJHOIUIOCKOCTHOMW Cpe3 BBIYUCIAIOT ITyTEM
CTaTUCTUYECKOH 00pabOTKH YaCTHBIX 3HaYEeHHH tg@; U ¢j (6.2 - 6.5) WM IIyTeM CTaTUCTHYECKOM
00pabOTKH BCEX Map OMBITHBIX 3HAYEHHH COINPOTHBIEHUS CPe3y T; U HOPMAIbHOIO HANPSKEHUS
O; Kak enuHoM coBokymHocTH (6.6 - 6.12). BTopoii W3 yka3aHHBIX CIIOCOOOB JIOJDKEH
HCIOJB30BAaThCA  COIVIACHO COOTBETCTBYIOLIIMM HOpPMaM IIPOGKTHPOBAHUS Ui  CUCTEM,
BKJIIOYAIOIIUX TUAPOTEXHUYECKUE U (MIIM) SHEPTETUUECKHE COOPYKEHHS.

Ilpumeuanusn

1. Yucno ompezeneHnii YaCTHBIX 3Ha4€HUH tgQ; U ¢; B TIEPBOM CIIOCOOE U UKCIIO ONpeeIeHUH
nap T; ¥ G; BO BTOPOM CII0co0€ JOJKHO OBITh HE MEHEE IIECTH.

2. Meroauka CTaTUCTUIECKON 00pabOTKH pe3yIbTaTOB MCIBITAHUNA TPYHTOB MPHU TPEXOCHOM
CKaTUU IpUBeeHA B puiioxkeHuu E.

6.2. Ilpu cratuctuyeckoir 0OpabOTKe YAaCTHBIX 3HAYEHHMH tgQ; U ¢; A KaXKIOW j-H TOYKH
UCIBITaHUs TpyHTa B mpefenax MI'D BBUUCIAIOT MO METOLY HAaUMEHBIINX KBAaJpaTOB YaCTHBIE
3HAYEHUS tgQ; U ¢; IO pe3ynbTaTaM He MEHee TPeX ONpeeiIeHHH CONMPOTUBICHUS IPYHTa CPe3y
T; TPHU pa3TMYHBIX 3HAYCHHSIX HOPMAIBHOTO HANPSIKEHHS O; B TMpeleNiaXx OJMHAKOBOTO
Juana3oHa G;:

= 9)

i=l i=1 , (10)

r7e k - 4iCIIo onpeaeneHul T B Kaxaou Touke UI'D.
Ecau npu Beruucnennu no ¢opmyie (10) momyuaercs ¢; < 0, To npunnMalot ¢; = 0, a tgo;
BBIYHCIISIOT IO popMyIie

e

i

!-CE-
f’g'?:‘j =1

2
T

et

(11)

6.3. Ilo HalifeHHBIM 3HA4YEHUSIM tgQ; U ¢; BBIYUCIAIOT HOPMAaTUBHBIE 3HAYCHUA (2@, U ¢, 1O
dopmyne (2) 1 cpeIHEKBAAPATUIECKUE OTKIOHEHUS Sige U S¢ 11O opmyiie (4).

6.4. BBIMONMHSAIOT CTAaTUCTHYECKYIO TMPOBEPKY ISl HCKIFOYCHHS BO3MOJKHBIX OIMMOOK B
3HAUYEHMSIX tgQ; U ¢; B coorBercTBUM ¢ 5.3. Ilapy 3HaueHuit tgQ; U ¢; UCKIIOUAT, €CIU XOTSI OBl
JUIsL OTHOTO M3 HUX BBINOJIHSAETCA yciioBHe (3). [Ipy 3TOM 11l OCTaBIIMXCSl OMBITHBIX JTAHHBIX
CJIEAYET 3aHOBO BBIUMCIIUTE 3HAUYECHUS tEQ,, Cp, Sigp U S,

6.5. Bpruucnsior st tg@ u ¢ KodPPUIMEHT Bapuanuud V, TMOKa3aredb TOYHOCTH Pg,
K02()(HULMEHT HAIEKHOCTH 10 TPYHTY Y, U UX pacdeTHbIE 3Ha4eHus 1o (opmynam (5) - (8).

Ilpumeuanue - Ecnu no popmysne (6) Ans tgQ win ¢ MOTYIUTCS Py > 1, pacueTHOE 3HaYCHHE
JTOU XapaKTEPUCTUKHU CIIEAYET IPUHATH PABHBIM HYIIIO.

6.6. Ilpu crarucTudeckoil 06pabOTKEe BCEX n Map ONMBITHBIX 3HAYEHUW T; U O; KaK €IUHON
COBOKYITHOCTH HOpPMAaTHBHbIE 3HaueHus tgQ, u ¢, BbUUCHAIOT no Gopmynam (9) u (10), B
KOTOPBIX 3HA4YEHUS tgQ;, ¢j U k HE00XO0IMMO 3aMEHUTH Ha tgQP,, ¢, U N COOTBETCTBEHHO.
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Ecnu npu 3toM nonyuutes ¢, < 0, To npuHUMawT ¢, = 0, a tgQ, BBUUCIAIOT BHOBH I10
dopmyne (11), B KOTOpoi HEOOXOAUMO 3aMEHUTH tZP; U k Ha (P, U 1 COOTBETCTBEHHO.
6.7. BRIUUCIIAIOT CpeTHEKBAAPATUIECKOE OTKIIOHEHUE CONIPOTUBIICHHS cpe3y S; o hopmyrie

1 =
I =J 2(0tgp, to, ~T)°
7= 2is] . (12)
Ilpumeuanue - B hopmyne (12) cnenyer 3aMmeHUTh 1 - 2 Ha n - 1, ecnu o 6.6 npunsTo ¢, = 0,
a tg, BerumciieH o popmysne (11).

6.8. BBIMONHSIIOT CTATHCTHYECKYIO MPOBEPKY IS HMCKIIOUEHHUS BO3MOXKHBIX OIIMOOK B
3HAYEHUSX T; B COOTBETCTBUH C 5.3.

Uckmoyator Hanbosiee OTKIIOHSIONIEECS OT HOPMATUBHOW 3aBUCUMOCTH T, = ¢, + OtgQ,
3HA4Y€HHUE T;, VISl KOTOpOoro BeimojHsierca ycnoBue (3). Ilpu stom B yciosue (3) ciemyer
MOJICTAaBUTh BMECTO X; IPOBEPsEMOE 3HAUEHHE T;, BMECTO X, - COOTBETCTBYIOILIEE T; 3HAUCHUE T,
u BMecToO S - 3HaueHue S; u3 (12).

Ecnu kakoe-1160 3HadeHue T; OyeT UCKIIOYEHO, CIEIYET 3aHOBO BBIUMCIUTH 3HAUCHHUS tZQ,,
Cp ¥ St 110 OCTABUIMMCS OTIBITHBIM JaHHBIM.

6.9. PacueTHble 3HaUEHUS tZQ U ¢ BBIUUCIAIOT C YYETOM 33JaHHOTO JHMana3zoHa HOPMaIbHBIX
HANPSDKEHUN  Gjin, Opmax, KOTOPBIM TPUHUMAETCS IO YyKa3aHUSM HOPM TMPOEKTUPOBAHUS
Pa3IUYHBIX BUAOB coopyxeHuil. [Ipu OoTCYTCTBUU TakuX yKa3zaHUU ClelyeT NMPUHUMATh Gy U
Omax PAaBHBIMU MHHHUMAQJIbHOMY U MaKCUMaJIbHOMY HOPMAJbHBIM HaNpPsDKEHHUSM, WUMEBIIUM
MECTO MPHU UCTIBITAHWU TPYHTA Ha CPe3.

Bbruncnsiemple 3HaueHus tgQ U ¢ JOJKHBI COMPOBOXKIATHCS CBEACHUSIMH O MPHUHITOM
JIMara3oHe HOPMaIbHBIX HAMPSIKEHUMH.

6.10. HopmaTtuBHBIC 3HaUEHUS CONPOTUBJICHUS TPYHTA CPE3Y Ty T n BBIYACISIOT T10 bopmyre
(13) 1 3HaYEeHUS MOJYAJIMH COBMECTHBIX JOBEPUTEIbHBIX HHTEPBAJIOB 8.1 8o dbopmyne (14)
MPU 3HAYEHUSAX HOPMAJILHOTO HAMPSIKEHUS O = Gy U G = Oy

Ty = Cp + OL2OQ,, (13)

Va,lsr nia - 5.)2

.= ; E 1+ - .
2@ -a) (14
)
rae Vo) -koddduiment, npuHuMaembiii mo tabmune JK.3 npunoxenus K B 3aBUCUMOCTH OT
3aJlaHHOM OTHOCTOPOHHEH TOBEPUTEIHHON BEPOSTHOCTH (L, MapaMerpa A, BBIYHUCISIEMOTO IO
dbopmyre (16), u unucna creneneit ceodoasr K =n - 2;
O; - ONBITHBIC 3HAYEHHSI HOPMAJILHOTO HAIPSIKEHUS;

7=

i
2

B

(15)

6.11. ITapameTp A, YYUTHIBAIOLIMIA 3HAUCHHS AUAIA30HA /G iy, Opay/ BBIYUCISIOT IO (hOPMYIIE

1+nG0

A= |os|1-
S+ 2G2(1+ 2L

(16)

rJe : 17)
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(18)

6.12. BeluucasioT pacyeTHbIe 3HaYCHUsI CONPOTHBIEHHS cpe3y T U T 1o ¢dopmyne (19) npu
HOPMAJIbHBIX HANPSKEHUAX O = Opin U O = Opay, KOIPOUIIMEHTHI HAJEKHOCTH 110 TPYHTY Yo 109 U
Yo.c A1 tg® 1 ¢ 1o popmyine (20) u pacueTHbIe 3HaAUEHHS tgP U ¢ o popmyie (8):

T=1T,- O (19)
¥ =¥ee = —T; '
EIEE E; ™+ ' (20)
ro
Ecin Dmin “max | 70 BMecTO hopmyinl (20) crieayeT ucnonb3oBath Gopmyity (21)

yoo =y = (T * T0) s
X 0
ST TS (Ot Ty Q1)

[Ipunoxenne A
(pexomenoyemoe)

Bolyucienne CpaBHUTENBHOI0 KOY(P(PUUHMEHTA BApHALNHU

CpaBHUTENBHBINA KOA(PUIMEHT Bapuauu V, BBIYUCISIIOT TT0 opMyIie

R S o (A.1)

rae X, u S - To ke, 4to U B hopmynax (2) u (4);
Xonin - HAUMEHBIIIEE 3HAYCHHE B BEIOOPKE OMBITHBIX JAHHBIX X; MMOCIIE CTATUYECKON MPOBEPKHU
Ha UCKJIIoUeHue omnook (5.3).

IIpunoxenue b
(pexomenoyemoe)

IIpoBepka He0OX0AMMOCTH JONMOJTHHUTEIBLHOTO pa3aejenust UI'D u Bo3MokHOCTH
o0bequuenus Asyx UI'J B PI'D

1. Jlns mnpoBepKkM HEOOXOJUMOCTH JOIMOJHHUTEIBHOTO Ppa3[esieHUs] IPEeIBAPUTEIBHO
BbiiesieHHoro VI Ha 1Ba HOBBIX 3JIEMEHTA BHIYMCISAIOT 3HAUYEHUE KPUTEPHS ¢ 110 hopMyIie

|‘?1 B ‘?2| J”lf"?zﬁ?ﬂl +ay = 2)
'\/?3]_312 + ?323% Hl + ":;2

i=
) (b.1)

rae 1 u A - cpenHeapuMeTHuecKre 3HAYCHHS XapaKTEePUCTUKU B ABYX HOBBIX UI'J;

S1 1 S, - COOTBETCTBYIOILIME UM CPEHEKBAIPATUUECKHE OTKIOHEHUS;

1| U 1y - YUCJIO OTIpeieNICHU I XapaKTEpPUCTUKU B Ka)KIOM HOBOM AJIEMEHTE.

2. JInst mpoBepKu BO3MOKHOCTH 00beauHeHus AByX UI'D B onun PI'D BRIUMCISIOT 3HAUCHUS
kputepues F u t mo popmynam (b.2) u (b.1)

&

¥ 2
5y (B.2)

3. HonmonuutenbHoe pasznenenue UI'D HE0OX0AUMO, €I t = 1.
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IBa UI'D obbequusior B onuH PI'D, ecii 0AHOBPEMEHHO BBIMIOJIHSIOTCS yChoBus F < Fy U ¢
<[lqy.

3HaueHue ¢, mnpuHUMaoT To Tabmune JK.2 mpunoxkenus K mpu  IBYCTOpOHHEH
JOBepUTENbHON BeposiTHOCTH O = 0,95 i uncna crenenei cBoooasl K =n; + np - 2.

3nauenue Fy mpuHUMaIOT 1o tadsmie JK.4 nprioxerus JK mpu 10BepuTEIbLHON BEPOITHOCTH
o = 0,95 s uncia crenenei cBooonsl Ky =n1-1ukKr,=ny - 1.

IIpunoxxenue B
(pexomenoyemoe)

BorunciieHne HOPMATUBHOIO M PACYETHOI0 3HAYeHU Moay s AedopManum ¢
HCIO0JIb30BAHUEM AHAJTUTHYECKOH allMPOKCUMALMHM KOMIIPECCHOHHOM KPUBO

1. KoMrmpeccHoHHBIE 3aBHCHUMOCTH OTHOCHUTEIbHOU jJedopmaruu € o0pa3loB TIpyHTa
(kodunmenTa MOPUCTOCTH) OT HOPMAIBLHOTO HAMPSDKEHUS O, TMOJTYYCHHBIE B TIpeaenax
OKOHYATeNbHO BbIAeNeHHoro UI'D, oOpabaTpiBatOTCs BMECTE MyTEeM aIlMpPOKCUMAIMKM TOW HIIH
MHOW aHaJUTUYECKOM 3aBHCUMOCTBIO (JIorapu(MU4ecKoil, TunepOOJUYecKoil W ApYyruMu
MOOXOMSIIIMMU  HEJIMHEHHBIMU  3aBUCUMOCTAMH). [Ipy 3TOM HEIMHEHWHYIO 3aBUCHUMOCTh
HEO0OXOIUMO TIPEIBAPUTENILHO JINHEAPU30BATh ITyTEM 3aMECHBI TIEPEMEHHBIX.

Ilpumeuanue - Anmpoxcumaiysi MOKeT ObITh MPOU3BENICHA ISl y4acTKa KOMIIPECCHOHHOM
KPHUBOH B 3aJJaHHOM JIMaNa30He HOPMaJbHbBIX HAMPSKEHUH C.

2. Ilpu ucnonb30BaHUH, HAIPUMED, JOrapu(pMUUECKON 3aBUCUMOCTH THTIA
€=ap+ a; Inc, (B.1)

BXOJ/SIIIME B HEE TapaMmeTpbl dp U a; BHUUCIAIOT 1o dopmynam (9) u (10), B KOTOpBIX
HEOOXO0UMO 3aMEHUTH tgQ;, ¢j, Ti, O; U k Ha aj, ao, €, InG; U n COOTBETCTBEHHO, TA€ N - o0ILee
YUCIIO OMPENCIICHUH €; TT0 BCEM KOMIIPECCUOHHBIM KPUBBIM B JaHHOM MI™D.

3. Jlns HaiineHHoM HOpMaTUBHOM 3aBucuMOcTU (B.1) 1 3amanHOrO NManasoHa HanmpsHKEHHN
/Omins Omad BBIUUCIAIOT 1O QopMydaM MEXaHUKH TPYHTOB HOPMATHUBHBIC 3HAYCHUS
Koa(uimenTa CHKUMMaEMOCTH U MOJTYJIsI tepopManium.

4. PacyeTHble 3HAYEHUS MOAYJs nedopManuyd BRMUCISIOT MO (opmyne (8), mpu 3ToM
K09()(DULIMEHT Y, yCTAHABIMBAIOT TaK XK€, KaK YKa3aHo B 6.10 - 6.12, ucrionw3ys (bopMynH (13) -
(21) B TUX (popmynax HEOOXOIUMO 3aMCHUTH ’cn, T s O, St O, T, Giy Opmins Omaxs T T u Ye.tzo HA

€, € 3¢, Se, Inc, In T, InG;, InGin, ING e, €.en Ye.c COOTBETCTBEHHO.

IIpunoxenue I'
(pexomenoyemoe)

BbluncjieHe HOPMATHBHBIX M PACYETHBIX 3HAYEHH I XapaKTEePUCTHK IPYHTOB €
HCN0JIb30BAHHEM JIOTapU(PMUYECKH HOPMAJIBHOI0 3aKOHA pacnpeaeleHust

1. Jlns BcexX 3HAUYEHUH ONBITHBIX JAHHBIX HAXOMAAT MO TaOiMIaM MX JAECATHYHBIN JOoTrapudm
lgX;. Ecnu cpenu 3HaueHuit, mpeoOpa3yeMbIX JIOTapu(PpMUPOBAHHEM, UMEIOTCSI 3HAUCHUS MEXKIY
0 u 1, To Bce maHHBIE PEKOMEHAYETCS YMHOXUTh Ha 10 B COOTBETCTBYIOIIEH CTENEHHU, YTOOBI
BCE 3Ha4eHus ObLIM Oousblie 1 M HE MOJTyyasloch OTpULIATENBHBIX yncel. [Ipu 3ToM nomydeHHoe
HOPMAaTUBHOE M PacueTHOE 3HAUEHUE XapaKTEPUCTUKH (IyHKT 5) cienyeT nojenutbh Ha 10 B
COOTBETCTBYIOUIEH CTETIEHU.

2. [Tapamertpsl € S BEMUCIAIOT 1O dbopmynam:

__1l&
a Hglgﬁ:,

(T.1)
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5= 30 %, -

#—1i=1 (T.2)
3. JlorapuM HOpMaTUBHOTO 3HAUYEHUS XapAaKTEPUCTUKH BBIYUCIIAIOT IO popMyJie
lg X, =a+11515* T'3)
4. BBIUUCTSAIOT MOMYAJIUHY TOBEPUTEIHLHOTO HHTEPBaAIa A 110 hopmyIie
A=+ = 1+2,655%
A : (T.4)

A€ U, - 3HAUYCHHWE, NpUHUMaeMoe 1o Tabmuie [.1 B 3aBUCHUMOCTH OT OIHOCTOPOHHEH
JIOBEPUTEIIHBHOM BEPOSTHOCTH (L.

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

5. Jlorapudm pacueTHOro 3HaUeHU X XapaKTEPUCTUKN BBIYUCIISIIOT IO popMmyIie
]\gX=Laniﬁ. (1’*5)

3naueHus X, u X HaxXoJAT B pe3yjIbTaTe ONepaluy aHTHIOTapu(PMUPOBAHUSI.

IIpunoxenue /|
(pexomenoyemoe)

BoiunciieHe HOpMATHBHOIO M PACYETHOI0 3HAYEHUI XapaKTePUCTUKHU MPH ee
3aKOHOMEPHOM M3MEHEHUHM ¢ IIyOMHOI

1. IIpu 3aKOHOMEPHOM M3MEHEHHM XapaKTEPUCTHKU X ¢ riIyOuHOU A cBsi3b Mexay X u h B
npenenax PI'D annpokcuMHUpyIOT JIMHEHHOW WM KYCOYHO-JIMHEWHOM 3aBUCUMOCTBIO

X(h) = ah + b, (A.1)

rAe a u b - mapaMeTpbl JIUHEHHOW 3aBUCHMOCTH WJIM OTJIEIBHBIX YYaCTKOB KYCOYHO-JTHHEHHOMN
3aBUCUMOCTH.

[TapameTpel a 1 b BeraucsroT no Gopmynam (9) u (10), B KOTOpBIX 3HaUeHHA t2Q;, ¢j, Ti, O; U
k HeoOXommuMo 3aMeHUTh Ha da, b, X;, h; U n COOTBETCTBEHHO, I'le X; - OIBITHBIE 3HAYECHUSI
XapaKTEpUCTUKHU B TOUKAX A, 1 - UACIO ONpeaeneHui X;.

2. HopmartuBHbie 3HaYeHUS X,(h) XapaKTEPUCTUKNA HA PA3IMYHBIX TITyOMHAX h; ONMPEIENsIIOT
o 3aBucumocTH ([1.1), moacraBisis B Hee 3HAYCHUS /.

3. CpenHekBaapaTUUECKOE OTKJIOHCHHE XapaKTePUCTUKH S, M KOdPGUIIMEHT Bapuanuu V
BBIUUCIAIOT 10 hopmynam (J1.2) u ([1.3):

5, = J L3 - x)
Mn— 249 , (J1.2)

'z, (1.3)

rae 4. - cpeqHeapu(hMETHIECKOE M3 YACTHBIX 3HAYEHHH X.

4. HopmaruBHble 3HaueHuss X', u X", XapaKTepUCTUKHU BBIYUCISIIOT 10 dopmyne ([.1) mpu
3HAYCHUSX Aypin U Hypgy, COOTBETCTBYIOMIMX I'panuiiaM PI'D B ciydae nuHEHHON 3aBUCUMOCTH WU
rpaHuIlaM yY4acTKOB B CJIy4ae KyCOUYHO-JTUHEUHON 3aBUCUMOCTH.
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5. Pacuernbie 3HaueHus X(h) XapaKTEpUCTHKH BBIYUCIAIOT Mo ¢opmyne (8), mpu 3ToMm
K02()(ULIMEHT Y, YCTaHABIMBAIOT TaKkXke, Kak yka3aHo B 6.10 - 6.12, ucnone3ys Gopmynst (14) -

(21). B atux Gopmynax HEOOXOAUMO 3AMEHUTE O, St, G, T , Gj, Cmins Omaxs T Tns Tis Tas T T U
S., S, b, 1V, By Boins Fonases X, Xoas Xy X'y X', X” COOTBETCTBEHHO.

IIpunoxenue E
(obs3amenvHoE)

Bbluuc/jieHHe HOPMATHBHBIX M PACYETHBIX 3HAYEHMI YIJIa BHYTPEHHEro TpeHus 1
YAeJIbHOI'0 CHeNJICHUS N0 Pe3yJIbTATAM HCNIBITAHUI IPYHTOB IIPU TPEXOCHOM C:KATHH

1. IIpu cratuctuueckoit oOpaboTke tg® u ¢ (6.2 - 6.5) uacTHble 3HAueHUs tgY; U ¢j
BBIYHCIIAIOT TI0 popMyIam:

s
= 2y E.1)

¢; = M;

2,{N; (E.2)
rae Nj u M; - xoapduimenTsl, BeraucisieMsie o popmynam (9) u (10) ¢ 3ameHoli B HUX tg@;, ¢;,
T, 1 6; Ha N;, M, G111 O3, a G| U O3 - [NIABHBIEC HANPSKEHUS IIPU pa3pyLIeHUU 00pasiia IpyHTa.

JlanpHEHIyI0 CTaTUCTHYECKYI0 00pabOTKY MPOBOMISIT B COOTBETCTBHHM € 6.3 - 6.5.

2. Ilpu cratucTuueckoil 0OpaboOTKe BCeX 7 Map OIMBITHBIX 3HAYEHUH O); U O3; KaK €IMHOU
COBOKYIHOCTH (6.6 - 6.12) BBIYUCIISIOT:

- HOpMaTUBHbBIE 3HaYeHUs KodpuuueHToB N u M no ¢popmymnam (9) - (11), 3amMeHss B HUX C;
Ha O3, U T; HA Oy j;

- HOpMaTUBHBIE 3HAYEHHUs tgP, U ¢, no popmynam (E.1) u (E.2), 3amenss B Hux tgQ;, c¢j, Nj, n
M; na tgQ,, c,, N u M COOTBETCTBEHHO;

- KOO QUIUEHT HAJEKHOCTH 110 TPYHTY Y, C HcHoIb30BaHUEM (opmyil (12) - (21), 3ameHsis B
HUX Ty, T, 01, 071, Cus t€Pu, Gumins Omaxs T 5 Oiy Tiy St COOTBETCTBEHHO HA G’y 1, G 11 0615 0 61,
M, N, O3,min> O3,max> 03, 03,i> O1,i, Scl;

- pacueTHbIe 3HaYeHHU tg@ 1 ¢ 1o popmyre (8).

[Tpunoxenue K
(obs13amenvroe)

CrarucruuecKkue Ta0JJHIbI

Tab6numa X.1 - 3HayeHUss KpUTePHs v NPU ABYCTOPOHHEN 10BEPUTEILHONH BEPOATHOCTH

a =095
Yucio 3HaueHue Yuciao 3HaueHue Hucro . 3Hauenue
. . onpeeaeHuin
OTIpENICTICHUM 1| KPUTEPHS V |ONPEACIICHUI 1| KPHUTEPUS V i KpUTEpHS v
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 2,91 43 3,10
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Yucno
Yucno 3HavyeHue Hucno 3HaueHue . 3HaueHue
. . onpeeneHun
ONpeNeNICHUN n| KPUTEPHsS V |ONpPEACIICHUI n| KpUTEepUs v " KpUTEpus v
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
Taonuma X.2 - 3nauyeHust ko3P puiHeHTA £y
Yyeto 3HaveHus KodhpuIreHTa o Mpyu OTHOCTOPOHHEH JOBEPHUTEIILHONW BEPOSTHOCTH
o Ol, paBHOU
cTeneHen
cB060161 K 0,85 0,90 0,95 0,975 0,98 0,99
(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 TpUBEACHBI 3HAYCHHsI JIBYCTOPOHHEW JIOBEPUTEIHHOU
BEPOSITHOCTH QL.

Tao6numa XK.3 - 3nauenus kordpduruenta Vo, (o = 0,95)

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 8 9 10 11 12

294 | 298 | 3,02 | 3,05 | 3,09 | 3,11 | 3,14 | 3,16 | 3,17 | 3,18 | 3,19
2,61 | 2,64 | 2,67 | 2,70 | 2,72 | 2,74 | 2,75 | 2,776 | 2,77 | 2,78 | 2,78
244 | 247 | 249 | 2,51 | 2,53 | 2,54 | 2,55 | 2,56 | 2,57 | 2,57 | 2,57
234 | 2,36 | 238 | 2,40 | 2,41 | 243 | 244 | 244 | 245 | 245 | 2,45
227 | 2,29 | 231 | 233 | 2,34 | 235 | 2,36 | 2,36 | 2,36 | 2,36 | 2,36

NN A W= >
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K

0,5

0,55

0,6

0,65

0,7

0,75

0,8

0,85

0,9

0,95

1,0

3

4

5

7

8

9

10

11

12

8
9
10
11
12
13
14
15
16
17
18
19
20
25
30
40
60

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

2,24
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

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

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

2,28
2,23
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

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

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

2,30
2,26
2,23
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

2,31
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

2,31
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

2,31
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

Tab6nuna X.4 - 3nauenus kpurepus F, npu 1oBeputesibHOi BepositHocTH O = 0,95

Ky

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

—_
el ~N-N-RN o NV E s

12
13
14
15
16
17
18
19
20
22
24
26
28
30
40
50

60

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
4,28
3,87
3,58
3,37
3,22
3,09
3,00
2,92
2,85
2,79
2,74
2,70
2,66
2,63
2,60
2,55
2,51
2,47
2,44
2,42
2,34
2,29
2,25

4,88
4,21
3,79
3,50
3,29
3,14
3,01
2,92
2,84
2,77
2,70
2,66
2,62
2,58
2,55
2,52
2,47
2,43
2,39
2,36
2,34
2,25
2,20
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
2,27
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
2,22
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
3,96
3,52
3,23
3,02
2,86
2,74
2,64
2,55
2,48
2,43
2,37
2,33
2,29
2,26
2,23
2,18
2,13
2,10
2,06
2,04
1,95
1,90
1,87

4,60
3,92
3,49
3,20
2,98
2,82
2,70
2,60
2,51
2,44
2,39
2,33
2,29
2,25
2,21
2,18
2,13
2,09
2,05
2,02
1,99
1,90
1,85
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
2,21
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, — uucio creneneir cBOOOIBI
3HaMEHAaTEN.

COOTBETCTBCHHO YHCIHUTCIIA H
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KnroueBble cnmoBa: TpyHTBI, CcTaTHCTUYecKas o00paOoTka pe3yabTaToB  HCIBITAHUH,
UH)XEHEPHO-TE€OJIOTUUYECKUE  M3BICKaHMs, IPOCKTUPOBAHUE, CTPOMUTEIBLCTBO, HHIKEHEPHO-
Ie0JIOTMYECKUH JIEMEHT, HOPMAaTUBHOE 3HAYCHUE XapAKTEPUCTUKH IPYHTA, PACUETHOE 3HAUYCHUE
XapaKTEPUCTUKU IPYHTA.

COJEP)KAHUE

1. O0acTh IPUMEHEHHS.

2. OnpejyiencHus.

3. O0mme IoI0KEHHSL.

4. BrernesieHre MHKEHEpHO-reonoruueckoro aneMenrta (MI"3) m pacyeTHOro rpyHTOBOIO
anemenTa (PI'9)

5. Brlumcienne HOPMATHUBHBIX M PACUETHBIX 3HAYEHHH XapaKTEPUCTHUK TI'PYHTOB,
IIPEJCTABICHHBIX OJHOM BEIUUNHOMN.

6. Brpruncienne HOPMATHUBHBIX M PACUETHBIX 3HAYEHMH VyIia BHYTPEHHETO TPEHHSI U
VIEJIBHOI'0 CIEINIEHUS TPYHTOB.

[Ipunoxenrne A BriunciaeHHe CpaBHUTEIBLHOIO KOG (HUIIMEHTA BapHAIIHH.

[Ipunoxeune b IIpoBepka HEOOXOAMMOCTH IOMOIHUTENLHOrO pasmenenuss WMI'D u
BO3MOXKHOCTH 00beauHenus asyx MI'D B PI'D..

IIpunoxxenne B BoruncieHne HOPMATHBHOTO M PACUETHOTO 3HAYCHUM MOV
JedopMalii ¢ KMCHOJL30BAHMEM AHATUMTHYECKOM ammpOKCHMAIMKA KOMIIPECCUOHHOU
KPUBOM.

IIpunoxenne I° BeruncieHne HOPMATHBHBIX M PACUYCTHBIX 3HAUCHHU XapaKTECPUCTUK
TPYHTOB C HKCIIOJIL30BAHUEM JOrapu(MMHUUYECKH HOPMAJILHOIO 3aKOHA pPACIpeIeiICHHUs.

ITpunoxxenne /I BelunciieHHe HOPMATHBHOTO M PACUETHOI'O 3HAYCHUM XapaKTCPUCTUKH
IIPY €€ 3aKOHOMEPHOM U3MEHEHHH ¢ TITYOMHOM.

IIpunoxxenne E BelancieHne HOPMATHUBHBIX M PAaCUCTHBIX 3HAYCHHU yIria BHYTPEHHETO
TPEHUS U YACIABHOI'O CIEIICHHUS IO pe3yabTaTaM HCHBITAHUM T'PYHTOB IPH TPEXOCHOM
CKATHH.

IIpunoxxenue XX CratucTryeckue TaOIUIIbL. .
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