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Moco6ue no pacyeraMm onpoGeBakusi IPYHTOB NPy HMH-
KeHepHHX M3BICKaHM#X JJIs CTpowTeancTsa. M., Crpoiins-
zat 1976. 39 ¢. (Ilpous. u Hay4.-mCCASA. HH-T IO HHX.
H3HICKaHMAM B CTD-BE).

Hacrosimee IlocoGie comepiuT pellleHdst HeCKOJIBKAX
8ajlay, OTHOCAIIMXCA K BHOODY HauAydmlero IJaHa HHXKe-
HEPHO-Te0JIOTHIECKOT0 ONpoGoBanysl IPYHTOB: BHGOP MeTO-
Ja HCCAefOBAHUA, ONTUMAJBHOE pasMellleHHe TOYeK ONpo-
0oBaHMA B CJIOMCTOR TOJILE M KX KOHUEHTpauus B Bbipa-
GoTkax, onpefencHue HeoGXoZUMOro umcyaa npod. Pexomen-
Jlanuy, BHTEKaOmMe M3 STUX DPeUIeHHfi, pacCIuTaHH Ha
IpaKTHYecKOe TPHUMeHeHNWe WHXKeHepaMH-TeoJOraMu Ha yda-
CTKax H3HICKaHHM.
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NPEAUCIHOBHUE

B nacroamem ITocoOuu OCBeI[AIOTCA BONPOCH HHKEHEP-
HO-F€0JIOTAYECKOr0 ONpOGOBaHHS MeETOJMaM#d MaTeMaTHde-
ckoli cratumcTukd. [TocoOue CONEPXHUT AJTOPHUTMHL PHUHS-
THs PElICHHH WHIKEHEPOM-TeO0JIoroM B NPOCTEHINHMX 3ajJadax
ONTHMU3ANYH ONPOCOBAHUA ¥ ONEHKM HEOOXOXWMOrO UHCHAA
HaOmoxenufi. OHO afpecoBAHO M3HICKATENAM-PaKTHKAM,
H3JIOXKEHHHA MaTepuaja He TPeOyeT OT UHTaTeNs Clelualb-
HOMl MaTeMaTAYECKON TIQATOTOBKY , peKOMEHAyeMEle Ipotey-
PH H3JIOKEHH MOZPOGHO, aJTOPHTMH pPaCYeTOB paciuca-
HH N0 NYHKTaM H CONPOBOXKAAIOTCS NPHMEPaMH PacyeTos.

Hanoxenyne MaTepuasia NOCTPOCHO TaK, YTOGH IOCIERO-
BaTe/NbHO OTBENATh HA BONPOCH, KOTOPHE NPUXOJUTCA pas-
pellaTh MHXKEHEPY-TCOJOTy B IPAKTHKe H3BICKaHWH. BHada-
Jie paCCMOTDEHH 3ajiauy O BHGOPe u3 psifia METOAOB HCCJe-
JOBaHH4, OTJIHMYAIONIMXCA @O TOYHOCTH ¥ CTOMMOCTH, Ha-
uGoJjiee IOAXOASIIETO, 3aTeM 06 ONTHMAJbHOM COOTHOLIEHHH
qHcia TeXHAYECKHMX BHIP2GOTOK M OTOHpAaeMBbIX M3 HUX IpO6
H 0 pacnpefefeHWH TOUeK ONpOGOBaHUS IO pa3pedy CJOUC-
toft Toauy. ITochaennuit pasgen NMOCBSIMIEH NPOLEAYypaM OI-
peleeHus] HeoOXOXUMOr0 YHCaAa HAGJIIONEHUH JIJIA TOCTUXKE-
HUSI 3afaHHONl TOUHOCTH ¥ HANEKHOCTH OUEHKM HOPMAaTHUB-
HOTO 3HaUeHHS BapbUpPYIOLIEro 0Ka3aTeJs.

PaGora cocraBnena xauz. texs. Hayk M. T. Ofizepma-
HOM ¥ MJ. Hay4. corpyarukoM B.T'. CaennoBemM NOL PyKoO-
BOACTBOM J-pa reo.-mMmHep. Hayk M. B.Pana na ocrosa-
HUH TEOPETHYECKUX Pa3paboTok, BHIMOJNHEHHHX Jafoparo-
pueit MaTemaTuyeckux mMeroxos I[THUWHC.



1. OBUIHE NOJOXEHHSA

1.1. B nacrosmeM [TocoGuu H3NOXKEHH MaTEMaTHISCKHE
NPHEME], HO3BOJAIONIME NPUHEMATb HAYYHO OOOCHOBAHHKEIE
ONTHMaJbHLIE DEUleHHs NPU INIAHHDOBAHHM ONMPOGOBARES
MaccuBOB IPYHTOB. PekoMeHIyeMEle aiATrOPHTMH MOLENHDY-
10T cOOGpaxXeRus, KOTOPHIMH DPYKOBOXCTBYETCS Ha NpPaKTH-
K€ ONLITHHI MHXXeHep-Teosor, IPHHUMAsS Te¢ HWJIH HHHE Me-
TOLHYECKHE PEImeHNs.

1.2. Pemienne H3BICKATEJIbCKHX 3alad, KOTOPHIM NOCBS-
IeHO XanHOe nocoGue, TPeGyeT TOYHHIX CBeACHUH 06 HHXKe-
HepHHIX 3aJauyaX, pemlacMhX OOHYHO NIPOEKTHPOBINMKAME
no pesyabTaTaM usnickanuii. B IlocoGuu paccmatpuBarores
TOJIbKO WHTerpPajibHble MHXKEHEDHHIe 3ajauyH, T. €. Takue, B
XOJe pelleHHs] KOTOPRIX NPOH3BOAHTCA OCPefHeHHe Hepe-
TYJASIPHO MEHSIONMXCA B NPOCTPAHCTBe CBOMCTB FOPHEIX
nopox. IlpumepaMu Takux 3ajau sBASIOTCA Pacuer QHIbLT-
PauMOHHOrO pacxoxa, OnpefiesieHHe OCAafKU COOPYKEHHHA U
T. A. He paccmartpuBaioTCs 3ajaud, pelieHHe KOTOPHIX OI-
penensieTc SKCTPEMabHBIMHM CBOMCTBaMu HOPOL B «cia-
6oM 3BeHe»,

1.3 AsropurMuuecKne pemeHHs, PEeKOMEHAyeMHe Hac-
TossmuM IlocoGuem, TpeOyIOT KOJHYECTBEHHOR XapakTepuc-
THKY B3yUaeMHIX I'DYHTOB. DTH CBeJIleHUs BCETZa MMEIOTCS B
pacnopsKeHHN HHIKeHepa-TeoJiora ¥ UX KOJHMYEeCTBO 3aBHCHT
OT STana USBICKAHHN W CTENeHH H3YYEHHOCTH pafioHa uc-
cremaBanuii. B cuyry storo macrosmee [locoGue MoxKer
OLITb MCTIOJIb3OBAHO KaK NPH COCTABJIEHHWH NPOrpaMMH pa-
6OT, TaK ¥ Ha BCEX 3TallaxX NPOBEAEHHUS HabicKanuit. Sddex-
THBHOCTb WCINOJb3OBAaHHs H3JoXeHHHX B ITocoGunm Marte-
MaTHYCCKAX METOXOB HaXOLHTCA B MPAMON 3aBHCHMOCTH OT
TFAGKOCTH METOINKHM M3HCKaHmM, o0beMa N KauecTBa HHIKe-
HEPHO-Te0JJOrMuecKoi WHpopMalmy, KoTopas MOXeT OHTb
NpUBJeUeHa AJs [VIAHKPOBAHAS ONPOGOBAHWA Ha OueDel-
HOM 3Talle H3bICKAHHA.

1.4. O6mye NPUHIMILL, KOTOPHIMH OOLIYHO PYKOBOACT-
BYeTCSl WHXKeHEP-TeoJIOT B XOfe PaboTH, OCHOBLIBAIOTCH Ha
ONIITE WHIKEHEPHO-TEOJOrMYECKHX W3LICKAaHHA M BKJIOYAIOT
NPHHUANH: 06paTHOM- CBASH; MaKcHMyMa HHQOpManuy;
ananTamyd.

OTH NPHHUMTE HE CBA3AHH C MAaTEMATHUECKHMH MOJe-
JISMH TeOJIOTHUeCKHX OGBEKTOB, M HE HAKJIAALIBAIOT CIle-
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OUaJbHEIX OFPAaHHYEHHH Ha METORMKY MJIH PE3yJabTaTH
H3bICKAHHH.

1.5. TIpuHnun oGpaTHOH CBA3H NPHMEHHTENLHO K MHXKe-
HePHO! reoJIOTHH TPeGyeT CTPOATh PemeHHe I'e0JOTHIECKOH
3aJlayd Ha OCHOBE DPe3YJLTATOB PellicHHS COOTBETCTBYIOIIEH
HHXeHepHOH 3ajaun. B mpoTHBHOM Clydae BOSHHKAET pas-
PEIB MeXIy Ie0JoraMH H NPOEKTHPOBUIMKAMH, IPENATCT-
BylomuA 3((hexTHBHOMY HCIOJb3OBAHHIO PE3yJNLTATOB Ol
poGOBaHMS NPH IPOCKTHPOBAHWH COOPYMKEHHHA. YdueT BJHA-
HHA Pe3yJbTATOB PEUICHHS HHKEeHeDHOH 3aJayd NO3BOJIET
MaTeMaTHYeCKH CTABHTb M PelaTh KOHKPETHHE 3a/(a4H HH-
JKEHePHO-TEOJIOTHISCKAX HSBICKaHUH.

1.6. HeoGxoxuMOCTb Pa3yMHOH SKOHOMHM CPENCTB IPH
H3BICKAHAAX HAXOXMT BHIPaXKeHHe B BH/E NPHHIHNA MaKCH-
MyMa MH(OPMAIWH, KOTOPHH BhIpaxaercs B ABYX (opMadib-
HO 9KBUBAJIEHTHHX (QOPMYaAPOBKAX:

1) MupuMusanus 3aTpaT AJS NOJYUSHHS 3aJTaHHOIO KO-
JgugecTsa HHGOPMALKK HJIM 32aXaHHOX TOYHOCTH De3yJbTa-
TOB TIPH COCTABJEHAH NMPOTPaMMbl M3HICKaRHE H cOriacosa-
HHK ee ¢ 3aKa3YHKOM;

2) mosyueHue MakcuMyMmMa wnHGODMAaUMM MIM MAaKCH-
MaJIbHOH TOYHOCTH Pe3yJbTaTOB NPH (HKCHPOBAHHHIX 3aT-
patTax, 9ro GoJbIIe MOAXOMHUT K NEPHOAY IPOBENSHHS H3LIC-
KaHu#t, korxa Tpebyercs HawsaydmuM o6pa3oM H3Pacxoxo-
BaThb BhHULEJEHHEIC Ha H3LICKAHHUS CPEICTBA.

1.7. TIpyHOuN aganTauuy 3aKJII09aeTcs B MHOTOIIaroBOR
KOPPeKIHH IIIaHa MHXXEHEPHO-TeOJIOTHUECKHX HM3bLICKAHHA B
XOJle MX BBLIIIOJIHEHHS 1O MePe TOCTymJeHAs wH(opManmu d
CTPYKType u3ydaeMoro ofnexra. HeobGxopmMocTh amanrta-
un o6ycaoBieHa TeM (HaKTOM, UTO TeOpeTHUIeCKHe PeleHns
3aj1ay CTAaTHCTHUECKOTO XapaKTepa CcONEPXKaT B KadecTBe
napaMeTpPOB 'HEWSBECTHHIE XaDAKTEPHCTHKH HCCIACLYSMBIX
00beKTOB (HanpuMep, XapakTEPUCTHKH CTefleHH HEOHO-
POZHOCTH TPYHTOB — AUCNEPCHH — B DasHHX ciosx). Ilia-
HBl ONPOGOBAHUS Ha IOC/IENOBATEJbHEX 3Talax H3bHICKaHHH
AIBNAIOTCH KaK Ghl IOCTeJOBATEJbHEIMH NPHOIMMEHHSMH K
TeOPETHUIECKH ONTHMAJbHOMY IJIaHy, 9YTO TIO3BOJSET Ha
3aKJII0UNTEJbHEIX 3Tanax cAeNaTh IJaH onpoGoBaHus GJans-
KM K TEODeTHUECKOMY.

1.8. [TonXOX X KOHKPETHHM 3azadaM CTaTHCTHYECKOR
TeopHH onpoGOBaHHSA, O Pe3yabTaTaM PEIIeHHs KOTOPHIX
cTpoaTces GopMabHbEIE IPOLELYPH YIPaBIeHUsS HHKEHEPHO-
reoJIOTHYEeCKHMH H3BICKAHHSAMY, pasOMBaeTcs Ha Clefylo-
[ye TambL:
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1) npuHsaTHE TOA WM HHOR MOJEIM NPOCTPaHCTBEHHO-
PO pacHpefeNIeHHs CBOACTB T'DYHTOB, ONPeXE]SIOIHUX pelle-
AHe HHIXXEHEpHOH 3a1auHu;

2) ¢dopMynnpoBKa- HHXXEHepHOH 3ajayd B TePMuHAX
NPUHATOH MOJENH;

3) BHIGOp nmapaMeTpQB ONTHMHUSZLMY, T. €. TeX BEJHUMH,
MaKCHMHU3allus WIM MUHAUMH3ALHSA KOTODHX ABJISETCS 3ana-
yell McCaeTOBaNHus;

4) BHI6Op mapaMeTpOB YIpaBJCHHS, 3HAYECHHEe KOTOPHIX
MEHseT BeJHUYMHY NapaMeTpPOB ONTHMHSAUHH H HPOUERYPY
onpoGoBaHus.

1.9. B xauectBe Mofmenu AJs Pe3yJbTATOB SKCIEPHMEH-
TaJbHBIX ONpeNe/]eHHH Moxasaresell (H3MKO-MeXaHHIECKHX
CBOfICTB TPYHTOB HCIIOAb3yeTCss MOJedb He3aBHCHMBIX CJy-
yalHBIX BeJWYMH, IO3BOJAIONIAs NOJYYaTh COCTOSTENbHLIE
B HayyYHOM OTHOLIEHUH JaHHEe, HeOGXOAHMEE NJIf MPOEKT-
HBIX PacueTos.

1.10. Pesyabrar peleHuss HHMXKEHEPHOM 3afauu (BeaH-
YMHHl OCafiK¥, (PUIbTPAUUOHHOTO pacxofa, HRAaBJEHHS W
T.1.) ABJSETCA B CUJIy NMPHHATON MOReaH GyHkmued cay-
9afHEIX apryMeHTOB (NokasaTenefl CBOACTB TDYHTOB) 4,
TIO3TOMY MOYKET NPHHYMATb DA3jHuYHHE 3HAUeHHs. Takum
0o6pasoM, Pe3yJbTaT PElNeHHS HHXMEHePHOR 3aJIaud  TOxe
OKa3HIBAETCH CAyYaAHOX BEJINYHHOM M XapaKTepU3yeTcst
€BOMM COOCTBEHHHIM pacnpeie/ieHHeM, CPEXHAM 3HaYeHHeM
U rucnepcued.

1.11. 3apaun pacueTa COOpPyKeHHH Ha eCTECTBEHHHIX OC-
HOBaHHMAX, KaK [IPABHJIO, CTPOATCS Ha 3aMeHe peajbHBIX OC-
HOBaHMHA COOpDYyXKeHHH GUKTHBHON OAHODOXHOHA cpenol, xa-
paKTepusyeMoli ONpeXeJeHHHMH 3HaUEHHAMH LOKa3aTeael
CBOMCTB PPYHTOB. B GoJbIUMHCTBE CJayyaeB pacyeTHas cxe-
Ma MM HMMeeT BMA JIMHeAHOR (GYHKUWH, UM NOAKAETCS JH-
Heapusanuu. B atoM cayuae paccMaTpuBaercs cpemHee pe-
nIeHue WHXXEHEDHOR 3ajaud, SBASIOIEecs JHUHeHHOR (yHK-
[Hell CPelIHNX 3HaUeHMH NOKasaTeJed CBOACTB TIPYHTOB.
Kpurepyem TounocTH (miam xojwdecTBa mHpopmanmu) Gy-
JeT NMCIEePCHs 3TOrO CPefHero 3HaueHMs, KOTopas H SABJIS-
eTCs OCHOBHLIM NapaMeTpoM onTHMu3anuu. Ilapamerpamu
YIPaBJEHAS SBJASIOTCH pAa3iUUHEIE XapPAKTEPHCTUKH CETH
ONpoGOBaHHA: KOJMUECTBO NPOG M CKBAXKMH, UX CTOMMOCTD,
croco6 pasMemeHys TOUEK ONpoGOBaBMA 1O CJIOSM, KOH-
HeHTpanus npo6 B BHpaGoOTKAX.

1.12. B xoze MHXKEHEDHO-TEOJOTHYESCKAX HSLICKAHHA He-
H30eXHO BO3HWKAeT 3ajavya ONpefeJeHH HeoGXOAUMOro
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yucna HaGJMIOAEHU# AJIs OUEHKH CPeJXHero sHaueHus MoKasa-
TeJs CBOHACTB I'PYHTOB C 3apaHee 3aJaHHOK TOYHOCTHIO H
HaJIeXXHOCTBIO.

PexoMenpyeMble MeTOXbI, PacHpPOCTPAHAIOTCS JHIIb Ha
Te CaIyday OUEHKY HeoGXOAMMOTO 4dHC/Ia onpejeneruir ¢u-
3UKO-MEXaHHYeCKHX WAM (PUILTPAanMOHHHX CBOACTB TIpyH-
TOB, KOTZa B XOI€ HHKEeHepHO-Ie0JOTHYeCKHX H3LICKaHUA
BEITIOJTHSIIOTCS CJAELYIOUIHE YC/IOBHS:

1) near paGorw ¢opMyampyercsi Kak 3ajada OLEHKH
HEH3BECTHOO MAaTEMAaTHYECKOTO OXUAAaHUA  NOKasaTels
CBONCTB NDYHTOB;

2) pesyabraThl onpejeNeHuii CBOACTB PYHTOB paccMar-
pPMBAIOTCA KaK CAydaiHble He3aBHCHMHE BeJMYHHE, IOXYH-
HSIOIHecss HOPMaJbHOMY 3aKOHY pPaclpefeaeHust;

3) u3BecTHa HeOGXOXMMAast TOYHOCTD M HANEXKHOCTb
OLIEHKH CPERHEro 3HAUeHHS NMOKa3aTels 10 pe3yanTaTaM HC-
CJIeEOBAHAS.

1.13. Hacrosimyio MeTORMKY CJAEXyeT MCHONb30OBATh,
KOTZAa BHIIOJHEHA HHXEHEPHO-TeOJOTHYECKass CBhEMKa H
NPOBEJICHO NPEeABAPUTENbHOE BRILEJEHHE HHXEHEPHO-Te0-
JIOTMYEeCKHX 3JieMeHTOB, PacueTHasg cxemMa MHMKeHepHOH 3a-
ILaud HOCHT JeTepMHHHPOBAHHHIA XapakTep, B Hee BXOZAT
HODMaTHBHHE MJIM pacyueTHhle 3HaueHHs  NoOKasaTejeh
cBoficT8 rpyHTOB, OueHKa MOCAEXHAX U NPENCTaBAAET CO-
60ft OLEHKY HEH3BECTHONO MATEMATHYECKOTO OXKHUJAHHUA MO-
KasaTeJs.

1.14. Ha npakTuke pe3yasTaThl ONpeAeJNeHHA CBOACTB
IPYHTOB MOXHO CUMTAaTh HE3ABHCHMBLIMH MNpPH JOCTAaTOYHO
penkon cetu onpoGoBaHus.

TunoTese 0 HOPMaJbHOM pacmpejieieHHn B GOJBIIMHCT-
Be CJIyuYaeB He NPOTHBOPEUAT Pe3yJAbTaTHl ONpejesieHus ¢u-
3UKO-MEXaHHYECKHX CBOACTB.TPYHTOB B Npefefax UHMKEHEp-
HO-Te0JIOTHYECKUX 3JeMEHTOB.

1.15. B nacrosdimee BpeMsl He CyuiecTByeT (opMajbHOH
npoueAypH 0GOCHOBAHHOTO Ha3HAYEHHS HAJEXHOCTH HCCHae-
noBaHMA. B GOJbIIMHCTBE CiayduaeB NPOEKTHPOBHIMKH YHOB-
aetopaiorca 95%-Holi HameXHOCTbIO. TOYHOCTH OUEHKH
cpefHero 3HayeHds MOKasaTelst NOJKHA YCTaHABJIHBATHCS
Ha OCHOBe COOOpAKEHHH KOHCTPYKTHBHOTO XapakTepa IO
nepBLIM 3HAYEHHSM De3YJbTAaTOB ONpeNEJNeHHN HCcaIexye-
MOro noxasateqs (moxpoGHee 06 5TOM cM. HHXKe).

1.16. HeoGxopnuMoe 4ncj0 ONpefie/IeHA# 3aBUCHT OT CTe-
NEHH HEONHOPOAHOCTH M3Yy4YaeMOro IPYHT2 W B GOJIbINHHCT-
Be CJyJaeB OHO He MOXKET ObITh yCTaHOBJEHO 3apanee. Kax

2* 3ax. 411 7



NpaBuio, npeKpalllenne npouecca onpoGopanus (man ompe:
JleJieHus CBOACTB I'DYHTOB B JaGOpPaToOpHH) MOMKeET GbiTh
0GOCHOBAaHO JIHIIL B NpOllecce NPOBEASHHS U3RICKAHHH, Ha
ocHOBEe 06paGoTKH nocrynaimomed uH(OpManuu O CBOACTBAX
IOPOJX OCHOBAHUS IIPOEKTHPYEMOrO COOpyXKeHHA. MoMeHT
npekpameHnss onpo6oBanus (GOpMaJbHO KOVIXKEH OBITH CBf-
3aH ¢ JOCTHKEHHEeM TpeGyeMO# TOYHOCTH Pe3yJLTATOB HC:
cileoBaHus: JuG0 CPEIHEro 3HAUEHHs M3YuaeMOro Ioxasa-
TeJsl, IUGO CPeJlHEero 3HauEeHNs Pe3yJbTaTa PelleHUs HHMKe-
HepHOR 3ajauy, B KOTOPOH NaHHBEIAI (IOKa3aTelb HCNOJbL3Y-
ercs.

1.17. OcHOBHOE NPEeHMYIECTBO TaKOIO MOAXO0Aa COCTOHT
B MaKCHMaJLHOM HCIOJbL30BAHUH HENPEPHIBHO IOCTYyMNalo-
mel 8 xome ompoGoBanus uHpopManmyu. OCHOBHOA HeJOCTA-
TOK-—B IPOTHBOPEYHM C CYLIECTBYIOIlell NpPaKTHKOR opra-
HH3aUWM ¥ IVIaHMPOBAHHS HALICKAHMH, Korja oGbeMH pa-
60T JHMHTHPYIOTCS 3apaHee COCTABJIEHHBIMH IDOTpaMMaMy
H cMeramu. Tak Kak n30exaTb 9TOrO HEAOCTATKA, OYEBHN-
HO, HeBO3MOXHO, B HacrosimieM Iloco6um paccMaTpuHBaiOTCst
JBa Monxoja K 3ajade ONEHKHM HEOOXOLHMOrO yucja Ompe-
HeJleHuf, OCHOBAHHBlE: NePBH — Ha HeNpepHBHOM (TOuHee
MHOrOWIaroBCM) M BTOPOH — Ha ABYXINAroBoM WJaHHPOBA-
HHUM HCCJEJOBAHUE CBOWCTB IPYHTOB. B 3aBHCHMOCTH OT
KOHKPETHON OOCTaHOBKH HaAJIeXHT HCNOb30BATh TOT HJH
uHOM m3 3tMX nyrefi. O6a oHH, H B ocoOGeHHOCTH NepPBHIH,
HanGonee 3¢((eKTHBHH NP IVIaHUPOBAHHH M NPOBEIACHHM
JOPOTOCTOSAIMKX HCNBITAHAHA,

2. BbIBOP METOJ10B ONPENEJIEHHUS
MOKA3ATEJIEN CBONCTB IPYHTOB

2.1. BrGop Tex HJIH HHBIX MCTOJOB M3YYEHHS CBOHCTB
IPYHTOB ONpefesisencs IeJeBHM HasHaueHmeM DaboT, oco-
OGeHHOCTAMHY O0BbEeKTa M3LICKaHHMA ¥ PeajbHHIMH BO3SMOXHO-
CTSIMM H3BICKaTeJbCKOH opranmsanuu. OGocHoBaHMe BhIGO-
Pa MeTONOB B Ipollecce PaspabOTKH NPOrpaMMbl MHXKeEHEp-
HO-TeOJIOTMUECKAX H3BICKAHMA OCHOBLIBAGTCH HA COOTBETCT-
BYIOIIUX YKa3aHHAX HOPMAaTHBHO-METOAHYECKHX IOKYMEH-
TOB B COUETAHHH C NPENBAaPHTENbHBEIMH COOODakeHHIMH 00
VHXCHEPHO-TeOJIOTHIECKHX YCJAOBHAX Ivomankd. B coor-
BETCTBHHM C 3THM YICTaHaBJHBAIOTCS METOAH H 0OGBEMHl Of-
poGoBanust ¥ ONPeNeseTcsi CTORMOCTb PadoT.

2.2. Tlpn npomsBOACTBE M3LICKAHMH HCHOJb3YIOT HIMPO-
KHe KOMINIEKCHI MeTOJOB HCCaefOBaHusd, YTO CBS3aHO CO
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CJIOJKHOCTBIO H3y4aeMOro ofwekTa. B npomecce H3bICKAHUE,
nocje OUEHKH CHCTEMaTUYECKMX OINHGOK H YCTaHOBJIECHUS
PasIHYHLIX KOPPeNANAOHHBIX CBsideldl, BO3HUKAET HEKOTopas
cpo0osa BHIGOPA, B YACTHOCTH MEXJAY TOYHHIMH M TPyOH-
M#, MPAMBIMH M KOCBEHHHIMH METOJAMH H3YUeHHA CBOKCTB
rpynToB. C pasBHTHEM 3KCOPECC-METOXOB, [IOJEBHIX U Ieo-
(H3uueCKHX METOIOB BOMPOC O BHIGOPe MeXAy TOYHHIMH H
JOPOTHMH MeTOXAMH, C OXHOH CTOPOHBHI, H IPYOLIMH H Jellle-
BLIMH, ¢ IPYrofi, CTAHOBHETCS BCe 00JIee aKTyadbHEIM.

BeiGop MexAy TOUHLIMH M rPyGbLIMA METONAMH

2.3. VI3 npeaycMOTPEHHBIX NPOTPaMMONA METONOB Ompe-
JleJleHHsT CBOMCTB IPYHTOB* cieAyeT BEGHPATh TOT, KOTODPHI
XapaxTepusyeTcss MaKCUMyMOM BEJTHUWHEL

1
et— o, V‘—-'; ? (1)
rie O; — CpeQHEKBAIPATHYHOE OTK/IOHEHHE PesyJbTATOB
9KCIEPEMEHTOB, BHIIOJHSEMHX i-M MeTomoM (CIo-
coG ero pacyera CM. B IPUJIOMKEHUH) ;

Ci — CTOHMOCTb €IHHHYHOTO 3KCIEDHMEHTa, BHINOJHSA-

€MOTO {-M METONOM.

Beanuwna 0; nonyquna HamMeHoBaHHe 3¢ deKTHBHOCTH
i-r0 MeTOZa, a caMo NDPABUJIO—KDHUTEpUSI MaKCHMyMa 3¢-
tdextuHOCTH (KMD).

2.4. Bu6op Merona no KMD ofecmeunuBaer B paccMaTt-
PHBaEMBIX YCJIOBHAX MaKCHMaJbHYI0 TOYHOCTbL OLEHKH
CPeRHEro 3HAYEHHS NOKa3aTeasd NPH (PUKCHPOBAHHLIX 3aT-
paTax Ha HCCJIELOBAHUS WJIH MHHMMUSHDYET SaTpPaTH LIS
JOCTHXKEHYUS 3apaHee 3alaiHON TOUHOCTH.

2.5. B coorBerctBur ¢ KMD pemenne Bompoca o0 BrIGO-
pe ORZHOTO M3 JBYX KOHKYDPHPYIOUIMX METOJOB, OTJAHYAI0-
U{EXCH N0 TOYHOCTH, CBOJMTCHA K MCCJACLOBAHMIO BBEIpaXKe-

HAA:
0? Ca
— =, 0
Ilpn BHINONHEHHM YCJIOBHA << IpEAINOUTEHHE OTHAeTCH
NepBOMY METOXNY, B IPOTMBHOM CJyYae—BTOPOMY.
BbiGop Mexay NpPsMEIMH M KOCBEHHBIMM METOLAMH
2.7. Vimeercst upaMoOil B JOPOTOCTOSMIUA METOZ OTpexe-
JeHus noxasateas Ly cO CTOMMOCTbIO eJUHMYHBIX OIpeje-

* VIMeroTeq B BRAY METOAMI, HE UMEIOIIHe CHCTEMATHIECKHX OWHNGOK.



fenndt cn. UssecTno Taxxke, uro Mexay nokasareneM Lg H
HEKOTOPHIM JPYIMM DpocTefimuM nokasateneM Ly uMeercs
JnHefinas KOPpeNSIHOHHAA 3aBHCHMOCTb ¢ X03(dHIueHTOM
Koppeasiuyy r (cnocol pacuera Kosdduuuenta Koppens-
IMM K yDaBHEHWS DPErpeccHH OPHUBEJEH B IPHIOKCHHH).
Torma nenecooGpasHo MCMONL30BATH YPaBHEHHe Koppeasd-
uuoHHOK CBASH Ln={(Ly) Ansi 3aMeHbl AOPOTOCTOSIIHX
IPSIMEIX ONpelesienyil NemeBbMy OnpefeneHuamMu Ly ¢ noc-
JeLyIOIMUM BhIUMCIEHMEM 3sHauyeHuMfi Ly mo sToMy ypashe-
HHUIO.

Ilpn aTOM caeayeT pemuTh BONPOC, AOCTATOWHO JH TeC-
Ha KOPpeJALMOHHAs 3aBUCHMOCTb, YTOOH NOmOGHas mpo-
LeAypa Onuia onpasjana. Ecau 3ajaueil siBisieTcsl OLEHKa
CpPenHero 3HauyeHus noxasarens Ly, OTBET jpaerca Cjaelyo-
IAM NPABUIOM: NPHMEHEHHe KOCBEHHOTO METOAA OLEHKH
Ly mepecueToM uepes ypaBHEHHe perpeccHH Leaeco006pasHO
IIPY YCJOBUY BLIMOJIHEHUS] HEPaBEHCTBA

> 2, )

rae |p| — abcomoTHas BeauuMHa HCTHHHOrO Kod(hduuuen-
Ta xoppexasinud., Hepasencrso (3) siBasieTcss MO-
anduxanueir KM (1).

2.8. Ha npaxTuke MH pacroJjaraeM Juiib CTaTHCTHYEC-
KMMY OLEHKaM¥ p—BHOODPOUHEIMY 3HAUEHHSAMH K03(hHmy-
eHTa Koppesasuuu r. UToGr na3bexartb OMHUGOK IpH pelle-
HHM BOOPOCA O BHIGOPE TOrO MJIHM HHOTO METOXA, HAJJIEKHT
NOCTYNATh HUXKeCJeAYIOIHUM 00pasoM.

29. B Tex caydasx, Koraa BHIOOPOUHOe 3HAYEHHE

2
|r| > '/ 7 » chenyeT 8 (3) MCNOAb3OBATh HHXKHIOW AOBe-
n
puTeabHYI0 rpanuly Xo3(punyenra Koppeasilud fg, IR
¢
Q~—~YPOBeHb 3HAUMMOCTH; ecnu [r|<< |/ *-—BepxHiol
n
Tpanuly rq. Ecan npu atoli 3aMeHe 3HAK MCXOJQHOrO Hepa-
BEHCTBA He M3MEHWJICSH, TO BLIGOD OCYIIeCTBJSETCH B COOT-
BercTBHE ¢ KM3. [Ipu nepeMeHe 3HaKa Ha NPOTHBOMNOJOK-
uoir KM2 me maer oTBera na Bompoc 0 BhGope Merona. B
TOM Ccayyae HeoOXOAUMO JHGO YyBeJMYUThL O00BeM mapas-
JIeJIbHEIX onpenesnenuit A5 6oJjiee TOUHOH OLEHKHM BEJHUMHBI
p, nuf0o BOCHOJL30BATLCS AJIS BHIOOPA METONA KAaKHMH-TO
LPYTUMH COOGpaxeHUiMM (HampuMep, COOOGpaKeHHAMH

ynoG6ceTBa, GHICTPOTH NpOBeneHus paGoT u T. 1.). Jas Toro
4TOGH YNPOCTHTH NOJb30BaHHUE KPHTEpHeM (3), COCTaBJIEHBI
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HoMorpaMMbl Ais 95 u 99% KOBEPUTEbHHIX BEPOATHOCTEH
(puc. 1)*.

2.10. Pemenne sompoca Ha ocHoBe KMD, xak u B 1. 2.4,
obecneurBaeT AOCTHXEHHE MAKCHMaJIbHOM TOYHOCTM OlEH-

%

a=0p5

10 F %’g’

21 i e — aj

o5 3
) 2

o}z’ e di

Puc. 1. Homorpammu jaia BhGopa MeTofa mo Kpurepmio |r| < 'l/c‘
npu 10<<Nnx<<100 npu yposnax smazumocru 0,05 u 0,01

Kd NIpH Q)HK'CPII)O'BaHHbIX 3aTrpaTrax HJIH MHHHMHU3AIHUIO 3aT-
part aast DIOCTUKCHUS 3aJlaHHOA TOUIHOCTH.

Ipumeps! BIGOpa METOAA ONPENCHCHHUS
CBOMCTB I'PYHTOB

Tpamep 1. Tlpn usyueHun CyIrJIMHKOB Ha TEPPHTOPHH
crposimerocss B Pasanckofi oGaacty  duiamnana s-xa 3WJI
Hapsay ¢ AOPOTOCTOAINYMMHE IUTAMIOBHIMH  ONPeReJNSHUSIMA

* TexHuka HCMOJb30OBaHUS HOMOrpaMMbl GyfieT paccMOTpeHa HHKe
Ha KOHKPETHOM npuMepe,

11



nedhopMEPYEMOCTH CYTVIMHKOB IPOMSBOAMJINCH Gojee JeIme-
Bble KOMUDECCHOHHEIE HCUIBITaHHS. YpPaBHEHHE perpeccHu H
kK03 dUnMEeHT KOPPENANUH MeXAY PesyJabTaTaMH ILITaMIo-
BHIX W KOMIDECCHOHHBIX HCIEITaHHA (cmocoG pacuera B
HPHUIOKEHWH) TaKOBHI:
Epp = 7,18 Ey gy, — 36,5
r=0,94 npu N = 13 nap.napamiesbHuX onpepesnenud.

Ipu pemeHun Bompoca o BeIGOpe MeTOZa GymeM MCXOXHTH
U3 NPENCTaBJeHNs, YTO IITAMIOBEHE WCHHITAHHS JAIOT HC-
THHHBlE 3HAUEHHT MOXYAs IedOpMaLHH, KOMITPECCHOHHBIE
JKe—JINIIb HEKYI0 KOCBEHHYIO XapaKTepPHCTHKY, IEHHOCTb
KOTOPOH COCTOMT B BO3MOXKHOCTH IIEPEX0ja K SHaMEHHIM
Ewmz ¢ NIOMOIIbIO YDaBHeHHS perpeccu. OnpenensieM CTOH-
MOCTH TIPSIMOTO ¥ KOCBEHHOTO OTIPeneneHHui.

CTONMOCTh €IVHHYHOIO HCTBITAHUA TIPYHTa IUTAMIOM
naomaneio 5000 cm? B wypde Harpyskoi 105 Krc—
440 py6.*

ITpoxonka mypda ray6unoi no 5 M—=267 py6.

Hroro cx="707 py6.

CTOMMOCTL KOMIPECCHOHHOI'O HCHEITaHHS — 29 py6.
OTt6op monomura—7 pyo.
Ilpoxoxka mypha—267 pye6.

HWroro — cx=303 py6.

TakuM o6pa3oM,
T 303
V&=V =0
Taxk kak r=0,94, T0 no HepaBeHcTBY (3)

>V i—;; 0,94>0,65.

Huxwnsas rpanuna BeOGOpowHOrO kosddHIHEHTAa KOPPEs-
uuu rosy, ="0,76 (CM. npuOKeEHNeE):

Tasos > Vﬁ—‘; ; 0,76>>0,65.

* COOpHHK UeH Ha NPOEKTHHE H MSHICKATeJbCKHe ;aﬁo’ru ILJst CTpo-
u'reubcrsa,§q.l 1. M,, Crpofinsnar, 1967, tabu, 187, § b; tabn. 220, § 7a;
raba. 186, § 1.
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3HaK HepaBeHCTBA HEe MSMEHMJICH H, CJEeAOBaTEJbHO, mpen-
noyTHTeJbHEe METOJ, KOMIPECCHOHHBIX HCIHITAHHA C OEH-
KOl WCTMHHOTO MOLyJa AedopManuu (WUTAaMIIOBONO) depes
NPUBEJEHHOE BhIIIE YPaBHEHHE PerpPeccHH.

Npumep 2. PaccmorpuM Bompoc O BeGope MeTORa HC-
CJICNOBAHUA IS OLEHKA MOXyJas Redopmanuu seccos [y-
Hafi-J[HecTPOBCKOTO MaccHBa. 3Jech BHINOSHEHO 48 mapas-
JIeJIbHBIX ONpPeNe/eHHA mMTaMIaMy X B KOMOPECCHOHHHIX
mpubopax. ITo Npx=48 mapaianesbHHM ONpefeSeHHAM Fr=
=0,33 1 HepaBeHctso (3) He BrmoJHSAeTcd, MCmoab3ys
BEDXHIO0 TPAHUITY JOBEPHTEJLHOrO HHTEPBaJsa rgsy =0,66,
mouryaaeM

Togy, = 0,56 < 0,66.

Tax xax HepaBeHCTBO (3) He BEIIOJNIHSETCH, TO CJAERYeT OT-
ZaTb NMPeNOYTeHHEe MPHMOMY (LITAMIOBOMY) METORY H3y-
9eHUs AeOpMUPYEMOCTH.

C npyroli CTOpPOHH, [JIs J6CCOB BEIIBJIGHA TECHAs CBSA3b
MORyJaf jpedopManmy ¢ HOKasaTeleM AHHAMHUYECKOHN NeHe-
Tpanuy (H—npuBefeHHOE YHCIO YAAPOB)

Epy=43,4H+410,9; r=0,87; Npg=26.

IIpoBepuM nenrecooGPasHO J¥ TPOROMKATH INTAMIOBhIE
HCIIHITAHHS WIH MOXHO OTPAHHYUTHCA JHHAMWIECKOH IeHe-
Tpanuell (CTOMMOCTb €IMWHUYHOIO onpepeneHusi—21 py6).
OtHOLIEHHE CTOUMOCTER

T 21
V—cn— = V-'l—(ﬁ =0,168.
O6pamascs K HepaBeHcTBY (3), MesaeM BHIBOX, UTO H IIPH
CYIIECTBEHHO MeHbINedl BeluuuHe k03dduiyeHta Koppeuas-
LAY IPH HCCAeOBaHUM JeccoB Iyunai-IMecTpoBCKOTO Mac-

CHBa ODOIIEHUS B JAaJbHeHIIEeM NPEAMOUYTATENBHO HCTIOJb-
30BaThk IMEHETPAUHIO.

Npnmep 3. VcnonssoBaHne HOMOrPaMMEL.

Yro6nl u36exaTh HECHOMKHEIX, HO 9aCTO IOBTOPSAIOMUXCA
BBIYMCICHHAN HOBEPUTENbHBIX IPaHUL K03 (HIHEHTOB KOp-
pensuuy OpH uCnojab3gBamun KM3, Ha puc. 1 npuBemreHH
onelyajbHble HOMOTPaMMBI IJsi ypoBHe# sHauummocTs 0,05
u 0,01. HomorpaMMbl MO3BOJSIOT IPHHATL PEIeHYe O BhIOO-

pe Merona o kputepmo |r|= )/ g:—npn 10<< N << 100.
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ITyctb, Hanpumep, no pesyasratam 30 napajyenbHBIX
onpexenenuit TpebyeTcs MPHHATH pellieHHe O BHIGOpe MeTO-

xa npr |r|=08 n jf =0,5. ITycts a=0,05. B Touke

Nm=30 ocm aGcuuec HOMOTPaMMHl BOCCTAaHABJHBAEM
NEPIEHNNKYJASP N0 nepeceuenus ¢ kpushiMu 0,8. ITomryuaem
BEPXHIOI0 H HHXKHIOO NOBEPHTEJbHYIO I'DaHHIM AJs p (pas-
Hble coomeercTaerno 0,90 u 0,62). Huxmas noseputenabHas
rpaHuma HaXOXUTCH BHIIIE TOPU3OHTAJbHOA JWHHH C OPAH-
natott |/ % =0,5.

Cl1eI0BaTE/BHO, KOCBEHHEA METOX NpeRlOuTHTeNbHee.,

Ecan BEPXHsIA NOBEPHTENbHAA IPAHHIA JIEKHUT HHXKE IO-

o [

PH30OHTAJILHOA JHHUA C OPAMHATOH VEL , TO NPeNnouTH-
41

TeJbHee NPSMOR METOX OLEHKM IIOKasaTeasd. B Tex cayua-

X, Koraa % IomnajaeT B UHTEPBAJ MeXAY 3HAYCHHAMH

BepXHeft ¥ HUXKHell rPaHHUI] JOBEPHUTENLHOTO MHTEPBANA JJf
Ko3(hdruuenTa KOpPeNAsInHus, BHIGOP MeToLa HCCJIEHOBAHHS
onpenenstercst paxTopaMu, He yureHHEMH B KMD.

Onenka HOPMATHBROTO 3HAYEHAA HOKasaTeas
M ero AMCAEPCHH 1O PA3HOTOYHEIM HaGAIOREHHAM
(BKJIOYas KOMILJIEKC NPSIMbIX
M KOCBEHHBIX MPU3HAKOB)

2.11. Bo Bcex chaydasix MCMOJb30BAHAA PA3HOTOYHBIX
(B TOM UHCJe NMPSAMBIX M KOCBEHHLIX) METOXOB HCCJIENOBa-
HHSA (H3MKO-MEXaHUYECKMX CBOMCTB I'DYHTOB Ha 3aBepIIalo-
meM STane HCCaeNOoBaHUs HeOOXOAHMO HCIOJb30BATbh BCIO
HaKOMJEHHYI0 HHPOPMAaNHI0 AN MaKCHMaJbHO TOYHOH
OLIEHKH HODMATHBHBLIX W PaCcUeTHHIX 3HAUEHHE IOKasaTenel.
IIpr 5TOM HaJIEXKHT HCIOJb30BATH BCE He3aBUCHMHE (T. e.
BBHINOJHEHHEIE B PA3HEIX TOUKAX MACCHBA) ONPEREJICHUS HC-
caegyemoro csofictsa. Vi3 ymcaa nmapaJuiesibHEIX ONpefene-
HHE (BLIIOTHEHHHIX B OAHHX H TeX Xe€ TOYKAX NPAMBEIM M
KOCBEHHBIM METOLaMH MJIs YCTAHOBJEHHS KOPPESIMOHHON
CBSI3H) MCHOJb3YIOTCH TOJLKO NMPSMEBIE; KOCBEHHEIE He XAIOT
B 5TOM CJydyae HUKaKOH HNOTIONHHUTEJbHOR MHGMOpPMAaluH.

2.12. OnHoBpeMeHHHI yueT Pe3y/abTaToB IPAMEX Ly u
KOCBEHHEIX Ly ONpefesIeHHH OCYINECTBJAETCS TO (GopMyie

14



LNt X I Ny}
2 = . @)
Nat+ X N7}

i=1

rie Ly —oneska cpeaHero 3HayeHHs IIOKasaTeasi IO pe-
3yJbTaTaM NPSIMHIX ONpeeJeHu;

Ny —vuncsno ompefiefieHn#t moxasatenass Lp MpsMBIM Me-

_ TOnNOM;

LY— onenxn cpexnnx ssavennii TOro Xe MOKasarens,
BHITIOJIHEHHHE [IEPeCUeTOM IO YPaBHEHHSM per-
PECCHH HHTEpPeCcyloIlero Hac nOKasaTeas ¢ j-M
KOCBEHHBIM NPH3HAKOM [0 N; onpeleseHUsIM Koc-
BEHHOTO MPH3HaKa;

r; — x03pUUMeHTE XODpPeNSllMH, XapaKTepHusylouiue
TECHOTY HCIOJb3YeMbIX JWHCAHBIX KODpESIHOH-
HBEIX CBSI3efl MeXJy NPSAMBIM H KOCBEHHBIM IIOKa-
3aTelJIsiMu.

n — obmee gucio (j=1, 2, ..., n) ACNOAB3yEMBIX KOC~
BEHHHX_HPHHHZ'K'OB.

2.13. Ouenxky L no dopmyne (4) caenyer mCIOab3OBATh
B3aMeH oOLIYHO ynoTpebasiomerocs cpenHero apudmeru-
YECKOT0, BLIUMC/ASEMOTO TOJNLKO IO NPAMHM HWIH TOJLKO 1O
KOCBEHHHEIM OIPEReNeHHAM. _

2.14. JIucnepcus sToft koMnaexkcHoR ouenku L paccqn-
THIBaeTcs no Gpopmyane

o}
o2 —, @)

L=T'_2
EN[U
1=l

Te 07y — MHCHEPCHS NPSMBIX ONPENENeRufi, PaCCUNTAHHAS
OOBIYHEIM CIIOCOOOM (CM. IMPUJIOKEHHE).

2.15. JloBepuTenbHHA HHTEPBAJ IJIf HEM3BECTHOro HC-
THHHOTO 3Ha4eHusi ML TIpU MCHOJBL3OBaHWM OUEHOK (4)—
(4") samerno cyxaercs (cM.mpuMephl). OneHka AucCnepcuy
(4’) sBnsetcs npubaumxennoft. [Tpm mpaxTuyeckux pacge-
Tax Leneco06pasHo IIHPHHY JOBEPUTENLHONO HHTEPBaJa
PacCYUTHBATL MO NPSAMHM ONPENENCHHAM, [OMEINas ero
neHTp B Touke L, paccuuranucit no (4). Quenka (4’) cay-
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KHUT IJsI OPUEHTHPOBOYHOTO CyXJAEHNSA O BEJHYUHE HOJyda-
€MOr0 BHIUI'DHINA B TOWHOCTH.

2.16. IIpn mcnonb30BaHMM Pa3HOTOYHEIX NPSMBEIX OIpe-
JeJleHU#A ONHOTO M TOI'O Ke IoKasaTenss (NPH OTCYTCTBHE
CHCTEMAaTHIECKHX PACXOXJIEHNH) cpellHee 3HAUEHUE Pe3YJib-
TaTa HAMIEKUT BEIYACAATL [0 dopmyae

St

[ = oy , (5)

n
%

=1 91

roe L; — cpenuue, shiuncasemsie no N; onpeaeneHUsM npH-
3Haka i-M MerogoM (i=1, 2,..,n) ¢ Aucnepcueh
o7
Jncrepcyst TOH OLEHKH

—

R = - (6)

2

=1

\%13

JONxKHA ObITH MCMOJb30BaHA IIPH TOCTPOECHHUU AOBEPHTE/be
HOTO HHTePBaja JJif BHOOPA PacyeTHHX SHAYCHHA MOKA3as
Teas L.

lNpumMep OLeHKH CPellHEro 3HaYeHHs mokasarenaed
CBOHCTB MOPOJ 1O KOMNJAEKCY NPAMBIX
M KOCBEHHBIX ompefeeHui

BocrmonpsyeMcss MpHBEXEHHHIM paHee MaTepHaOM IO
Psasanu. PaccMmorpum, Kakoll apdekT MOXKeT GHTH NOTydeH
33 CYET HCTIONL30BAHMUS KOCBEHHRIX XapaKTEPUCTHK TIpyH-
TOB NPU BHYUCJACHUH MAaKCHMajabHO 3¢ (eKTHBHOR OLEHKU
TAKOTO BaXHOT'O IIOKa3aTessi, KaK MOAYJb fedopManuy, npu
OIDAHUYCHHOM YMCJ€ er0 NPAMEIX ONpeleseHHH IOCPeAcT-
BOM IIOJIEBBIX HCIBITAHUA mTamMnoM Emr.

Hna cyrnuukoB Pasamcko#t 06macTH pacCUMTaHH ypas-
HEHHSl perpeccuu H K03 (UIUEHTH KODPEJAAUNUH MeXAY
3HAUCHUSIMH MOJYyAsl AedOPMaluy MO INTAMIOBLIM HCIBITA-
HHSIM, C OJHOW CTOPOHHI, ¥ 3HAUYEHHSMH KO3(DHUHEHTA T0s
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PHCTOCTH M DE3YJbTATAMH KOMIIPECCHOHHEIX MCIHITAHHH, C
Ipyroi:

Emr = 1702,20 — 1825,92; 7=0,62 (Npg = 17);

Eyy = 7,180 Eyoynp — 35,60; r=0,94 (Ngg = 13);
Emn mo 17 onpepenennsm pasno 380-10° IMTa=70-10° ITa.
C yyeroM 35 mono/muTe/BHEIX ONpemeNeHult ko puuuenTa
NOPHUCTOCTH PACCUNTHIBAEM 35 KOCBOHHHIX 3HaueHHH Emr IO
ypaBHeHHIO perpeccud. OneHKa JAOBepHTeNLHOrO HHTEPBaJja
C YUETOM KOCBEHHBIX ONIpexeaeHus no (4):

Eppy = 330-108 ITa 4 50.1085 ITa.

Ecin noMuMo mTaMuoBHX HaGmaoneHui yuecTb 55
WCIBITAHMA Ha KOMIDECCHOHHOM INPHOOpE, TO LOBEPHTEINb-
HBIf HHTEPBAJ

Epr = 380-108 T1a 4 40-108 ITa.

CoBMecTHBIfl yueT KOMIPECCHOHHBIX HCHHITAHHA ¥ TO-

PHCTOCTH NIPHBOJUT K JOBEPUTEIBHOMY HHTEPBATY
Epgy = 370-108 ITa + 30- 108 IIa,

Tax kax B pacueTe HCHOJNb30BaHL BHIGOPOUHBIE OLEGHKH
Ko3(hHIMeHTa KOPPeJAsAlH, TO NOJyYeHHbIH HHTepBal Hec-
KOJBKO 3ayxeH. IIpu TpakTUUeCKUX pacuyeTax HaLeXKHOCTH
¢JeLyeT HCIONB3OBATb OLEHKY CpPEeNHEKBAJPaTHIHOTO OT-
KJIOHEHHA 1o NpsMEM Habmopenusm (70-10° Tla), a cpexn-
Hee 3nauenue L no (4), 1. e.

Emr = 370.10° Tla 4 70.108 ITa.

8, ONTUMAJNLHOE COOTHOWEHUE YHUCIA
TOYEK ONTPOEOBAHHS U YHCJIA
TEXHHUYECKHX CKBA)KMH*

3.1. [Ipr  MHXKEHEPHO-I'CONOTHTSCKHX  HCCIENOBAHHAX
YaCcT0 BOBHHKAET 3aJavya OIEHKH CPEJHEro SsHa4YeHUd IOoKa-
3aTeJisl CBOMCTB I'PYHTOB:

M=

- 1
[=5 X L )

~

=1

* Dra 1 caelyOIas 3a4auy ABJISIOTCS haXKHeANMY YacTHEIMH Cay-
yasimu Gosee obmefi sagasn 06 HCCIEAOBAHMM CJIOHCTOTO OCHOBaHUA. B
nacroameym ITocoGuu ofmas 327a9a K ee pelleHHe He paccMaTPHBAIOTCL
BBHAY HX CJIOXHOCTH. VIATepecylommMcsi peKOMeHAYIOTCSi paGoTsl 1o
CTaTHCTHIECKOM Teopun oupoboBamus JlaGopaTopuu MaTeMaTHYECKUX
meronos JIHWMNC.
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Ilpu o6biunoM cmocoGe pacuera JHUCNEPCHH STOH OLIEHKH
(cM. npuJOXeHNe) NpPeAnoJaraeTcs, YTO 3HAYEHHS MOKasa-
Tesqell paclnpeneNeHsl B MacCHBe I'PYHTOB COBepIISHHO Gec-
nopsAx0YHO. B peasbHBIX Ke MaccuBax BCerja CyIIECTBYIOT
SMEMEHTH HEeOAHODONHOCTY pasHHX MacmTabos: Gosee
MeJIKHe, OGYCIOBJAMBAIONINe BapHanHio NOKasaTeas Ha He-
GOJBbIINX PACCTOSIHUAX, M Oojee KpyNHHle, CBs3aHHBE C
M3MEHEHUSMH CpeHHX 3HaueHHH MNoKasaTelas OT OXHOI
vacTd MaccuBa X Apyrofi. IIpm cnmpoGoBaHuu rOpHHIX BHIpa-
GOTOX 3TH pasHOMacHmTaOHbIe 3JeMeHTH HEOXHOPOLHOCTH
OpOSIBJISIIOTCS B BO3HHKHOBEHHMM ABYX COCTABJSIOIHX pas-
6poca DaHHBIX: MEXCKBAXKWHHOA M BHYTPHUCKBAXHHHOM.

3.2. B sToM ciydae JQHCIIEDPCHSI CPEIHEro 3HAYEHHSA IIO-
KasaTeJsl CBOHCTB I'DYHTOB PACCUHUTLIBACTCS C YUETOM MeXK-
CKBAXKHHHOA ¥ BHYTPUCKBAXKHHHOH COCTaBJSIOMIMX JHCIep-
cun. MeXcKBaxuHHAs COCTaBJIfIONIas JAMCIEDCHH Ompene-
asiercss QayxkTyauueit CpelHHMX IO CKBaXXMHAM 3HaueHHR
NOKa3aTeJsl; BHYTPUCKBAXKUHHAA—OIAYKTyallnefi MHAMBHAY-
aJILHBIX 3HAUYEHUH [IOKa3aTessl B Npejesax CKBaKHH:

2 2

- Guem onn
DL=—; Ta® (8)
i (] J —unciao ckBaxuH, NPOGYPeHHHX Ha pags

CMaTpHBaeMOM yuacTKe;
n—vuncno npo6, orT6HpPaeMEIX H aHAJA3H.
PYeMEIX H3 KaXJOf CKBAXKHHHI;

OmmH Osy — KOMIOHEHTH JHMCIEPCHH, BLITHCAAEMES
Ha OCHOBE OXHO(AKTOPHOIO RHCIIEPCHONO
aHanh3a (CM. MPHAJOMEeHHE).

3.3. Tlpu yxasanuoM B n. 3.1. CTPOCHHH I'DYHTOBOrO Mac-
CHBa TOYHOCTb ONEHKH HOPMATHBHHX M PACYETHHIX 3HAye-
HUM ToKasaTenell 3aBUCHT OT COOTHONIGHHS 4UHCAA TEXHH-
qecKnx BHpaGotok J m umcaa npo6 n. MakcumanbHas TOU-
HOCTb JOCTHIAETCS NPU ONpefeNeHHOM (ONTHMaJaLHOM) co-
otHomeHuu J u . DT0 Ke COOTHOUIEHHE MO3BOJISIET JHOCTHT-
HYTb 3aJaHHON TOTHOCTH NpH MAHUMAJBPHLIX 3amparax Ha
O6ypeHne u onpoGoBaHue.

®uxcupys DL v MuuuMmsupys 3aTpaTh Ha GypeHHe
TeXHHYECKUX CKBaXWUH ¥ ONpoBOBaHWe, ONPENeNfeM ONTH-
MaJIbHOE 9uca0 P06 B CKBaXKHHE

o v/ Cax
"= e V?a—-' (9




TAe Cex M Cgp — COOTBETCTBEHHO CTOMMOCTDL MPOXOAKH CKBa-
JXKHUHBl H CTOHMOCTb OTGOpa M aHaau3a OX-
HOM NPOOHL.
3.4. Uncno TeXHHYECKHX CKBaXXHH DaCCYUTHIBAETCS MO
popmyie

1 O
o Ly &
rae DL — BeqnuuHa JUCIEPCHH CPELHEr0 3HAUYEHUS OLEHH-
BaeMOro NMoKasaTead (T. e. TOYHOCTH), KOTOpas
IOoJiXKHA OBITb JOCTHTHYTZ B pe3yJabTaTe OIpPO-
GoBaHus.

8.5. Ecan xe (Kax 3TO Hepexxo GHIBaeT Ha NPAKTHKE)
duxcupoBana cymMMapHas CTOMMOCTb C ONpoGoBaHuA U Gy-
PEeHHS TeXHHYECKUX CKBaXKMH, TO YUCIO NOCIETHUX C yde-
TOM ONTHMAaJbHOA AETaJbHOCTH HMX ONpPOOOBAHMS OLLCHHBA-
€TCS N3 BHIPaMKeHus

c
P e —
J¥ = con+ cop 7” . (11)

3.6. CpolictBa nomydenHoro pemeHusi (9) TakoBH, 4TO
HEeT HEeOOXOAMMOCTH OTOHMPaTh U3 KaXAOH TeXHHUECKOH
CKBaXKHHBl B TOYHOCTH n* npo0. VIHOIA 3TO TeXHUYECKH He-
BRIMOJMHAMO. JI0Ka3aHo, 4TO HeGOJbIINE OTKJIOHEHHS OT n*
B OTAEJbHEIX CKBaXWHAX IPH COXPaHeHHH oOINero yuciaa
Hpo6 HE3HAUYUTEJNHHO CKA3LIBAIOTCS Ha TOUYHOCTH OUEHKM HC-
clexyeMHbIX TOKasaTeJes.

3.7. TeopeTudyeckne pemIeHUs COAepXKAT IHCIEPCHHU HC-
clefyeMBX MoKa3aTeJell CBOACTB TPYHTOB OCHOBaHHA. DTH
nokasaTeJu MOryT OHTb paccuyTaHH N0 pPe3yJabTaTaM MH-
KEHEPHO-TEOJOTHUECKOR CBhEeMKY, MO (POHIOBHIM AaHHBIM
HWIH Pe3yabTaTaM HHMKEHEPHO-TEOJIOTHIECKUX HCCASNOBa-
HHAl Ha CXOAHBIX B Ie0/IOTHYECKOM OTHOLIEHHH YydacTKax.
Takoft moxxox mNO3BOJSIET IIAaHHPOBATHL NPOBOJASLIKECH
HSLICKaHWsA B BHAe XBYXSTamHo# mnpouefyps, 3(QexTHB-
HOCTh KOTCDO¥ JJ0Ka3aHa TEOPETHUECKH.

llpumep onpenejiennsi ONTHMAJBLHOTO COOTHOIMEHUS
MeXJy YMCACM TEXHHUECKAX CKBRIKUH
M NpoG C LedbI0 OLEHKU CPEIHEro SHAUCHUSA
noxasarteJeii CBOWCTB rPYHTOB

TpeGyerca cnnanupoBaTh GypeHue u onpoGoBanue Ilep-
BOMAfICKOI'O MEeCTOPOXKIEHMS IHJIbHBIX H3BecTHAKOB B Jlep-
GenrckoM paitone Jlarecrana. [Toxpo6Ho paccMOTpPHM NOpS-
IOK JeficTBHi.
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1. TTo pesyapTaTaM HHAKEHEPHO-IeOJOTHICCKHX HCCae-
JIOBAHHA Ha CONpPENEJbHbIX WJIH CXOLHEIX B Ie0JIOTHYECKOM
OTHOINEHMH y4YacCTKaX, a TaKxe N0 (POHXOBHM MaTepHanaM
PACCUNTHIBAETCS CPelHEe 3HAYEHHE M3YYaeMoro IoKasaTe-
JS ¥ OLeHUBAIOTCH KOMIIOHEHTH OONel JHCIePCHH METOLOM
oJHO(paKTOPHOr0 AMCIIEPCHOHHOrO aHaJjausa. [las atofk uenn
B LaHHOM CJyd4ae MOXHO BOCIIOJIL30BATbCH pe3yJbTaTaMu
panee NPOBEJECHHEIX PaGOT Ha PACIOJOKEHHOM I06JIH30CTH
¥ B CXOZHHIX Ie0JIOrHYecKHX ycjoBusux JlepOeHTCKOM MecTO-
poxnennu. Ilo oTuM MNAHHRIM BHIYWCIEHH (IPHJIOXKEHUE,
I. 2) ONEHKW BHYTPHCKBAXMWHHOM H MEXCKBaXXUHHOHK CO-
CTaBJSAIOIMKUX JUCOEPCHH Ipeneia TNPOYHOCTH 03: =320,2X
X105 Ta, Opex =378,2- 105 [1a (upenes NpOYHOCTH SBASETCS
TOH OCHOBHOM XapaKTCDUCTHKOH, KOTOpas HCIOJb3yeTcs
IIPY HA3HAYCHHM MapKHu M3BECTHAKA, KaK CTPOHUTENHHOTO
KaMHs).

2. TTo maHHBIM O reOJIOTHYECKOM CTPOGHMH ILIOUIAfKH
(HanmpuMep, pesy/abTaTaM WHIKeHEDHO-TeOJOrHYecKOH CheM-
KHM) W B 3aBHCUMOCTH OT I[IOCTaBJICHHOM 3ajaud onpenens-
eTca CpefHsAd IMyOMHA NPOXONKM CKBAXHUH; B 3aBUCHMOCTH
OT KaTeropuu I'PYHTOB N0 OYPHMOCTH YCTaHaBJIHBAETCH CTO-
HMOCTb IIPOXOAKH | M CKBaXKHMHEI M CPEHSA CTOHMOCTb NIPO-
XOAKH OXHOM CKBaXMHBL. OXHOBPEMEHHO YCTAHABJIMBAETCH
CTOHMOCTb MOHOJHUTA H aHaJM3a ONHOMA NPOOHL.

IMomomBa mpoRyKTHBHOR Toamm Ha IlepBoMaickoM
MEeCTOPOXKICHHY HaXORUTCS Ha ray6GHHe 12 M, mOpOAH OT-
Hocsitess k0 11 kareropun mo GypHMOCTH, YeM H OIpefess-
ercA riy6uHa H CTOMMOCTb IPOXOAKM Pa3BelOTHHIX CKBa-
XKuH (Ccx==264 py6). CrouMOCTh OTGOPa OIHOTO MOHOJIH-
Ta ¥ €IUHHYHOE ONpeleJeHMe NpefeJsa IPOYHOCTH NPU pas-
JaBJUBAHYUH Cpp= 11,2 pyb6.

3. Hdanee 3ajaua MOXeT CTaBUTbCH OLHHUM M3 JBYX CIIO-
co60B. Ecau yTounserca miaaH onpoGoBaHMA TOTAA, KOrAa
nporpaMMa HBLICKaHHA yXXe COCTaBJeHa, CTaBUTCA 3amaua
HaWJIYUNIer0 HCIOOJb30BAHHSA CPeACTB (T. €. npH dUKCHPO-
BaHHHX 3arparax Tpefyercss MakxcMMaJjbHasi TOYHOCTb OLEH-
KM CPeHEro 3HaueHHUsl I0Ka3aTes).

Ecau cocraBasieTcss nporpaMma HM3LICKaHMH, HMEETCH
BO3MOXHOCTb OGOCHOBAHHO OIEHHTb OOBEMH ONPOGOBaHMS
H YACIO TEXHUUSCKHX CKBaXKMH, a CJIEIOBATENbHO, H 06BeM
paboT B AEHEKHOM BhHIPaXKEHUH.

Hasnayaem Tounocts 6==5-10% Ila — Benuuuny nomyc-
TAMOTO CPEeIHEKBaAPaTHIHOTO OTKIOHEHHs CPelHero mpeie-
Jla IpouHoCTH. HpyruMu cicBamu, HaM HeO6XOXHMO, YTOGHI
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UCTHHHOE SHaueHUe mpefiena mpounocty MRex ¢ Beposr-
HOCTBIO P=1—q 1I0NIaN0 B HATEPBAN

Rex — 136 <M Rex < Ress + 15,0
Ipn P=1—a=95% sToT HBTepBan Gyzer
Rex £ 10° Tla  (£. — M3 IPUIOKEHHUS).

ITo dpopmynam (9) u (10) paccuuTeHrBaev XapaKTEPUCTHKA
CeTH OTPOoOOBAHHSN:

390,2.064
""Vanz 1,2 — 44~ 4 npodus;

320, 2)

J¥ = -2l5- (378 24 = 18 cxBaxuH.

CaenoBarenbHO, AJ5 JOCTHIKEHUS 3aZaHHON TOYHOCTH OLEH-
KH CDEIHEro 3HaueHHs Npefesa MOPOYHOCTH H3BECTAKOB
(0=5-10° Ila) ua IlepBomafickoM MeCTOPOXKIAEHHH He0G-
XoxuMO IpolypuTh 18 ckBamuH ¥ u3 Kaxxok oroGpaTth 10O
4 npoGkl.

IMocne o6paGoTku pesyabTaToB pasBenku IlepBomai-
CKOTO MeCTOPOXKIEHMs IO CXeMe NpPHJOXKEHHS DacCIHTaeM
CJIeLyIOIHe XapaKTePUCTHKY:

Rex = 87.108 Ta; o2, =395 - 108 ITa; o2, = 409-10° ITa;
05;=]/ DR=5,3-108 Ila,

R

DakTUYeCKH NOJYYSHHass TOYHOCTh OLEHKH CPEXHEro aHave-
HHA Dpejiesia NPOYHOCTH OMeHb Giau3ka K TpeGyemofr. Uec-
Noab3ys 3TH AaHHHE, o dopmynam (9) » (10) moayuaem:

n* =05 nmpo6; J¥ =18 ckBamuH.

Taxum o06pasoM, 3aJ0MXKeHHEI B NPOTPAMMY I€PBUYHbII
IiaH onpo0oBaHusa OKasasjcsi GAM30K K ONTHMAAbHOMY.

Ias pocruxeHus MeHbuefi TOuHOCTH ciexyer no (10)
COKPATHTb UHCJO TEXHHYECKHX CKBAMKHH.

Xopomas CXORWMOCTb Pe3yJbTaTOB B JAHHOM NIpHMepe
00bsICHSIETCA GOJILIIMM CXOACTBOM B TeOJIOTHYECKOM CTpPOe-
HHH PacCMaTPHBAEMbIX MECTOPOXKIEHUA M BHICOKOH HeTalb-
HocTho onpoGoBanusa JlepGeHTCKOnO MecTopoXmenus. Jlas
HANCKHONA OUSHKH Opm M Omex HEOGXOXWMO HMETh HE MeHee
yeM IO 3 ompene/ieHHst B Tpex wiu Gosee ckBaxuHax. Ecan
H3LICKAHHS VHOTOJIETHHE MJIH WMEEeTCS BO3MOXKHOCTb HX
NO3TANHOID IVIAHWPOBAHHS, TO NEPBUYHEIE PEKOMEHAALVH
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ttestecoo6pasHO pacIpOCTPAHATh HE HA Bechb 06beM H3EICKA-
HHUil, a Ha HeKOTODPYIO €ro 4acTh ¢ IOCJAEAYIOIEM HX YTOu-
HeHHEM.

4. ONITHMAJIBHOE PASMEIIEHHE TOYEK
HWH)XEHEPHO-TEOJIOTHYECKOTO
ONPOBOBAHHSI MEXNY CJIOSMH OCHOBAHHS
NnPH IUHEVMHOK PACYETHOW CXEME
WH)XEHEPHOHW 3AJAYHK*

4.1. OT COOTHOMEHHS NETANBHOCTH ONPOGOBAHHS Pa3HEIX
CJI0eB 3aBUCHT TONHOCTH DEIICHHS WHXEHEDHOM 3aJaud M
cronMocTh Oypenns u ompoGoBanus. Ilostomy Bo3HEHKaer
3ajlaya ONTHMAJBHONO DasMellleHHa TOoYeK OnpoGoBaHHS
MeXJY CJIOSIMH OCHOBaHHs coopyxenus. OnmuManbroe co-
OTHOINGHHe Tucia npob oGecneuuBaeT MaKCHMAJbHYIO TOU-
HOCTb pelleHHs] NPpH (HKCHDPOBAHHHIX 3aTparax MM MHHH-
MU3HDPYeT 3aTpaThl Ha ONpoGOBaHMe AJA NMONydYeHHs 3ajaH-
HOM TOYHOCTH.

4.2. Tlpu nuHeAHOA pacueTHOR CXeMe OUEHKH Napamer-
POB CpelHero pemleHHsl HHIKeHepHO# 3afaum (L) caenyer
pacCYHTHIBATE N0 (GOPMymaM:

n
Y=Y uls
=1 12)

n
DY ()= X dD L,
=1
rae a;— BecoBHe Ko>(duuuenTH, 3aBucsmue OT usmue-
_ CKOTO CMbICJIA HHXXEHEPHOR 3afayy;
P (L) —cpenHee pemenne HHXEHEPHOH 3aAayu;
L; —cpexnee sHavenne HCCAENyeMOro IOKasaTesisl B

i-M cJaoe;
D(L;) — nucnepcust cCpefHero S3HAUYEHHS mOKasarens B
_ i-M Ccloe;
Dy (L) — nucnepcusi CpefHero peMmIEHHs HWHIKEHEPHOA 3a-
ZIauH.

* JlunefiHO# CxeMOl HasHBaeTCs Takas CXEMa peleRus HHXEHePHOR
3aJauy, B KOTOPYIO IOKas3aTeay CBOACTB IPYHTOB BXOMAT JHHeHHo, T. e,
B nepsoi cTeneny. K uHCay TaKHX CXeM OTHOCATCA pacueTH OCaiKH, CyM-
MapHO#l NPOCaJOYHOCTH CJIOMCTOR TONMM, GUIABTPAUMK BAOIbL CJAOMCTOCTR

H Ip.
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4.3. 3anaHnoe 3HaueHHe NUCIEPCHH CPEJIHETO pelleHHs
MHKEHEPHOR 3a7auA NPH MHHHMAJbLHOM 06IeM ducie Mpob
N nocruraercs npu ycioBHH

a;o;
n
2 a; 0y
i=1
rae N7 — onTHMaibHOE JHCIO npo6 B cJ0€ C HOMEPOM i;
0; —CpEJHeKBaPAaTHIHOE OTKJOHEHHE INOKasaTels B
cJI0oe ¢ HoMepOoM i.

B coomsercrBuu ¢ dopmynoir (13) u ciexyer pacmpene-
JATb TOUKKM onpoboBaHua MexAay caoaMu. Orta QopMyna
[03BOJISIET TaKXe NPy ukcupoBawHOM o6mEeM uuciae mpo6
JOCTHTATh MaKCHMaJIbHOH TOYHOCTH CPeIHEro pEeIIeHUs HH-
JKeHepHOH 3ajauf.

44. [Ina RBYXCAOHHOTO OCHOBaHMs BupaxeHue (13)
nprobpeTaeT BHL:

N, = N, (13)

ay 01 . g3 O3
Ni=—"1— N; Nj=—22 —
' a0t a0, 2 a0+ a3 0
WK, 9TO TO K€ CAMOg!
N'
1 g
Y _ame_, 14
Ny %0

ITocnennee BhIpaXKeHHe He 3aBHCHUT OT obmero o6bema
onpoGoBaHuA H AaeT ONTHMAJLHOE COOTHOMEHHE MEXKAY
ofzemaMu ompoGoBaHuA B ABYXCJAOMHOM ocHoBaHHH., OO
Ha3uBaeTca KosdbUIUeHTOM KOHTPACTHOCTH k.

4.5. B ToM cirydae, xorna He0GXONMMO JOCTHIHYTh 3a-
HaHHOK TOuUHOCTH Dip — OmeHKu CpefHero pelreHHs HHXKe-
HepHOfi 3amaud, 00beMbl ONPOGOBAHUS CJAEAYET PaCCUMTHI-
BaTb U3 BHIPAMEHHI:

Ne = (2101402 05)a; 0y,
1 D;l; ’

(15)
N (2101 + @y 05) @,y 0,
p = 22 R

DY
4.6. Ilpn nranupOBaHMH O6MmUX 06HEMOB ONpoGOBaHUS
H cnocoGa HX pasMeleHHS MeXAY CJAO0SIMH BEIHUHHEI O] H
Oy NOJIXHH ONEHHMBATLCA IO NAHHHIM paHee NPOBENEHHBIX

M3BICKaHUH, N0 aHAJOTHY WIH HA QCHOBAHHH (POHAOBLIX Ma-
TEPHANOB.
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4.7. Bennuuna tounoctu D ycranasBiumBaeTcs Ha OCHO-
Be cooOpaxceHHl KOHCTPYKTHBHOTO XapakTepa B 3aBHCH-
MOCTH OT 3Tana H3BICKaHWM}, Kaacca H KalHTAaJLHOCTH COO-
PYXEeHHS.

Tpumep onTMaNbHOrO PasMeNeHUs TOUEK

HHKEHEPHO-TE0JOTUIECKOr0 OnpoGoBaHus

MEXAY CAOAMM OCHOBaHHSA NPH JUHEHHON
pacueTHo# cxeme MHXKeHEepPHOH 3ajaun

OntrMansHoe pasMelleHHe TOUeX OUpoGOBaHUs IPH IO-
CJIOMIHOM ONMPOGOBAHHM MOXKET GHITh NPOMJIIOCTPHPOBAHO
Ha TpUMEpe HCCHAEHOBAHUS JIECCOB H JIECCOBHAHHIX CYIJIHH-
koB Mynai-IInectpoBckoro Maccusa opowenus. Cymmap-
Has pocazika ABYXCIOHEHOR JeccoBoit Tomuu Syp(8:) Mo-
J)KeT OBITh NPEACTaBJeHa KakK JuHefiHas (QYHKUHA CPeqHMX
3HaYeHHH OTHOCHTEJILHON NMPOCAfOYHOCTH IO BHIEJNEHHBIM
CHIOAM:

Sup (87) = By hymy + By hamy,

rae 6;— cpeaHss OTHOCHTENbHAasi NMPOCALOYHOCTD i-rO CJIOs;
hi — MOIIHOCTH {-IO CJIOS;

m; — ko3 OUINHUEHT YCIOBHA pabOTH CI05.

JIns HaxoKAeHUS ONTHMAJLHOrO crnoco6a pacnpegene-
Hus Touex onpoGoBaHus BocnojbayeMmcsd topmyramu (14).

Jag AByX MODH3OHTOB JIECCOB IO KaTaJoOTy CKBAXUH
OuIIM NOMTYMeHR! CPeHHe MOLIHOCTH CJI0eB: hy=2,9M; hy=
#==2,8 M, Posb BecoBniX xospduuHeHTOB B STOA 3ajaue Hr-
paeT NpousBefeHHE MOIIHOCTH Cl0A Ha Kosddumuenr ycno-
Bu#t ero paboTH!.

ITo pesynbTaTaM KOMIPECCHOHHBIX MCMBITAHUA NS KaX-
JOTO TrOpU3OHTa GBIIM BRIMHCAHHE KO3(D(OHIMEHTH OTHOCH-
TeJbHOll POCaJOUHOCTH NMPH Hanpyske 3 knc/cM? (25 ompe-
JleJIeHHR 10 BepXHeMYy TOpH3OHTY H 28 onpeznesnenuit — mo
HuxHeMmy). OLeHKH mnapaMeTpOB OTHOCHTEJNBHOA mpoca-
JOMHOCTH, paCCUMTAHHHE {10 JaHHHM ONpoGOBaHusA cOTJac-
HO NPHJIOXKeHWIO 1, paBHBH, cooTBeTcTBeHHO: §;=0,0084;
S1=0,0032; 65=0,0114; S;=0,0033. Koapduuuenr ycno-
BUil paGOTHl BEDXHENO CJIOA My==2, a NI HAXKHEr0 CJOs
me=1. @axryvecku oTOGPaHHLIE NPOOH Jydme GHIIO pas-
MEeCTHTb TaxK:

. (0,0032-2,9-2)- (25 + 28)

= 3 .
" (0,0033-2,8-10,0032.2,9-2) ~ 36 npab;
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N = (0,0033-2,8-1) (25428 . 0.
(0,0033.2,8-1 + 0,0032-2,9-2)

KoaddnuuesT XOHTPACTHOCTH JJs DaccMaTpPHBaeMOro
cayuas k=2, BeiuumHa CcpejHero 3HaueHUs CYMMapHOH
npoCagKd ABYXCJIORHOTO ocHOBaHHA Sp==8 cM. CpenHe-
KBaJpaTHIHOE OTKJIOHEHHE, N0 AAHHEIM (PaKTHIECKOro OIl-
poGoBanust, 6Syp=>0,42 cm=0,0042 M. Takum obpasom 1o
pe3yJbTaTaM IPOBELEHHOro OnpofoBanus C JOBEPUTENLHON
BEPOATHOCTBIO 950, MCTHHHOe CDefHee SHAaueHWEe CyMMap-
HOH MpPOCaf0YHOCTH JEXUT B uHTepBaje 8 cm=4-0,85 cm. Ox-
Haxo no gopmyaam (15) jerko moxasaTh, YTO NOJydYeHHAd
TOTHOCTb MOIJIA ObITh NOCTHIHYTA IPH ONTUMAaJbHOM OIPO-
OOBaHNY C MEHBIINMH 3aTPaTaMHu:

N (0,0032.2,9-2 4 0,0033-2,8.1) 0,0032-2,9-2

1 0,00428 ~ 30 npoG;
_ (0,0032-2,9-2 4- 0,0033.2,8.1) 0,0033-2,8-1 -
Ny = 0,00422 = 14 npob6.

Taxum o6pasom, 44 npoGE, OTOGPAHHBIE B COOTBETCTBUH
B ONTHMAJbHEIMH PEKOMEHAALHSMY, NO3BOJNUIN OBl NOJY-
UUTh TaKyIO Xe TOYHOCTb NpH CHUXKeHuH o6bema onpoboBa-
HHS IpUMepHO Ha 20%.

5. ONPENEJIEHUE HEOBXOJHMOIO YHCJIA NPOB
NPH OLEHKE CPEIHEro 3HAYEHHA
NOKA3ATEJIA

8.1. [Tponenypy OueHKH HEOGXCAWMOro uucia mnpob, us-
JIOKEHHYIO B HaCTOSIUEM pasjene, CHEAyeT MCIOMb3OBATh
npH BamodHerny mn. 1.13—1.18.

6.2, 3anaua onenku HeoGxOmUMOro yucaa HaGaOAeHHR
CBORUTCS K TPOBEPKe BLITIONHEHHS HEPaBEHCTBA

- A _ A

Heo6xoiuM0 yCTAHOBUTH HHCAO IKCHEPUMEHTAIBHBIX
ompefenenuii (MOMEHT OCTaHOBKH HCCHEAOBAHHsS), KOTAA
HEUSBECTHOE 3HAYCHHE MAaTEMATHYECKOTO OXHIAHHUS HCCIe-
ZyeMmoro noxasateass ML npuHanaexut uutepBady A (16)
C BEpOSITHOCTbIO, He Mewbinell 1—a. Jucnepens nokasarens

7 TPERTIOJNaTaeTcs HeMSBECTHOM M OLEHHBaeTcs B XOfe
HCCNENOBaHUs, KaK 570 X ObBaeT Ha NpaxTHke. Bemuuuna
A xapaxTepusyeT HeOGXOLMMYIO TOYHOCTbL OLEHKY CPeJHErc
3HaveHus noKasaTend.
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Tlocaenosareasiass npouenypa

5.3. Ilo mepe nocTynJieHus 9KCHEPHAMEHTANBHEX JAHHBIX
[0C/eIOBATENLHO PACCUNTHIBAEM JJS HHC/IA BHIIOMHEHHBIX
ompeneneHuii noxasatens i=2,3,4,.., N BcnoMoraTenbHbIe

BEJHUHHb
1| S
Uy=—T""" | (i—1)L;— L;l. 17
=TEoD [(z )Ls g! ,] (7)
5.4. B kauectse pemenus N* BhiupaeM MUHEMAJAbHOC
nenoe sHaueHue N, yAOBJeTBOpsiOllee HepPaBEHCTBY

il A
Qu< i (i—3), (18
=2 44
rae N — o6imee 4uC/IO BHIIONHEHHBIX ONpPEfENEHUN N0Kasa-
TeNA;

t“onrpez(eme'rm U3 ONPHUIOXKEHHUSA NPU f= oa,

5.5. [Ina OUEHKH BENWUMHB A HaJJIEXHT WCNOJb30BATh
OPHEHTHPOBOYHEIE CBEJEHHUSI O 3HAYEHUH HCCAETyeMOro Io-
KasaTens, PesyJbTaThH KOCBEHHHX ONpeleneHult (B TOM
YHCJEe H Pe3yabTaTH sxonpecc-me’rozxon) HIX TNepBbIE pe-
3y/AbTATH NPAMEIX IVIAaHADYEMbIX oONpefesieHHi. YpOBeHh
HaaEeKHOCTH yc'raﬂaumm;aevcsr HCXONAAl U3 Xapakrepa HCCaes
IyeMOro CBOMCTBA, THNA M KJA4acCa KamlWTaJAbHOCTH COODY-
KEHUS M CTafWH NPOEKTAPOBAHHS, HO M3-3a Hepa3paboTaH-
HOCTH COOTBETCTBYIOIIHX METONOB OH OGBIYHO MPHHHMAaeTCs
P=]—q=95%. [To sTuM XAHHMM COCTABIACTCA Tabauua
anaverult GyHKIHK

)=

17(l — 3). (19)
a

Ilepeonauannto caepyer orpanudnthess N<<10—20 B 3a-
BHUCHMOCTH OT H3MEHYMBOCTH HCCJIEAYEMOTO CBONCTBA NOPOXN
H BEJHMYUHL BHIOpaHHOTO WHTEpBaja A.

5.6. TlpucTynas x OoUeHWBAHHIO, INOJL3YACH (hopMysOh
(17), paccuutmBaem suauenuss Us, Usu U,nmo nepBbim ue-
ThHIpeM 3HAYESHUAM noxasarem:4L1, Ly, Ly, Ly.

5.7. Beiuncansem Beamunny XU; u cpaBHHBaeM ee CO 3Ha-
=2

vyenueM f (4), paccuntasuuM B I. 5.5. Ecau Brmnoansercs

ycaopue \

vt @, (20)
i=0



10 HecaeioBaHHe CJAEfYeT NPEXPATHTb, NPHHATE N*=4, a B
KauecTBE OIEHKH CPENHer0 IHAUEHUS MOKA3ATeNs HCHOJb-
30BaTh BEJHYHHY

4
- 1
m—u_ . gl L. (@)

5.8. Ecnu ycnosue (20) He BHIIOJHAETCSH, TO MCCIENOBa-
HUe CIefyeT NPOAOMMXaTh, IpHUEM KaXAWH mar (mocTyn-
Jenne ouepenHoR npoGun) CBOAWTCA XK PAAY HUMKeCHeXyio-
IMX CTAHZAPTHHIX PacUeTHHIX OMepaIui.

6.9. Bepem ouepennoe (5-e u T.1.) 3HaueHHe HcCIeLye-
MOTO CBOMCTBA H qunc.rm:.vm sequuury U; mo (17).

PaccunthBaem cymmy 2(211, 111 9ero npuGaBisgeM BeaH-
-

YHHY K paHee MOJIyYeHHOMY 3HAYEHHIO CYMMBI,
5.10. ITpoBepsieM HepaBEeHCTBO

N
D U< 0. (20')
=2
Ecan ycnosue (20°) BrnosHsieTcs, TO HCC/IEJOBaHHE IPEK-
pamaeM, mojgaraeM N¥*=N u B KauecTBe OLEHKH HCIOJbL3Y-
&M BEJHUHHY

N«
. =Ly = 1\71: L. ©1)

5.11. Ilpu mecoGmiogenun ycaoBua (20’) pacuerHas
npoleaypa NOJHOCTHIO NOBTOPAETCH, HAauuHag ¢ 1. 5.9, npa-
geM NpH KaxAoM o6pamieHdH X n. 5.9 sHauenwe [ yBeawyH-
BaeTcs Ha eJHHULY,

5.12. B Tex ciyuasix, KOra xapakTep H3HICKaHHA He
N03BOJISIET NPOBOAUTL ONPoGOBaHME B HECKOJBKO 3TallOB, C
NOMOIILI0 HACTOAMe# METONMKH CjeAyeT MJI2ZHAPOBAThb
YHCI0 JaGOPAaTOPHEIX SKCIEPHMEHTOB. B 00060 BaXHHIX
caydasx, y9UTHBas COOTHOLIEHWE CTONMOCTH OT6Opa MOHO-
JHTA U NaG0PaTOPHOTO HCCIENOBAHASA, LENecO06pasHo OT-
6upaTh 3aBeLOMO GOJIbINee YHCIO MOHOJHTOB, a KOJHIECT-
BO JaGOPATOPHHIX SKCIEPUMEHTOB OIEHMBATL C TIOMOIIBIO
IOCJIeT0BATENBHON NPOLSAYPHL.

Tpumep nocaenoBaTe bHOTO ONEHUBAHHUS
PaccmoTpuM pesyibTaTsl onpefeseHuss Mopyas nedop-
Mall{H a/UIIOBHAJbHEIX CYIVIMHKOB OGCKHX Teppac, NOJydeH-
HEIe TPH WIHCKAHWAX NOJ CTPOMTENBLCTBO He(TenpOBOAOB M
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8%

Ta6 )
Peaynb'ra'rbl HCClIeROBAHNA MOAYJA )led)opmallnu AJNI0BAAJBHBIX cyl'.ﬂﬂﬂKOB oﬁcm Teppac avanna
(A =50.108 [Ta; 1—a = 95%)
; G—=1)-Ly—||(~1).L,— N
! L, |u=ng, L 4 S, eglte-n| v v t B
]2__1 ] __]_2 L |- ZI le Z 1§2 f () HIBOX
| o | — | — - | - - — | = - | =
2 | 160 | 160 | 149 1 121 61 | el - | =
174 | 348 | 309 | 30 1521 | 954 | 315 - | -
4 90 l 270 l 483 213 45 369 12 3781 | 4096 648 | OmpoGopamme
NPOJOIKATh
5 123 | 402 | 573 | &1 | es61 | 20 | 328 | 4494 1620 To e
6 49 | 75 | e | 49 | 240 30 | 8 | 4504 2920 »
7 9% | 56 | 85 | 209 | 72361 a2 | 173 | e22r 4590 | »
8 172 | 1204 | oa1 | 23 | 69169 | 56 1238 | 7465 6480 | >
9 | o8 784 | 1113 | 329 | 10821 | 72 1503 | 8968 8745 | »
10 108 972 | l211 239 57 121 90 635 | 9603 | 11335 | OnpoGopanme
[ Y g

ME=132.105 Tla % 25.10% I1a (c meposrHocTEIO 95%)




JOpOr Ha OXHOM H3 YYacTKOB HOJuHHE p. O6u. Ye mo mep-
BHIM HECKOVIBKHM SHAUEHUAM MOAYJS AedOopMalH¥ MOKHO
NPeANONOXATb, UTO CPelHee 3HaueHHe ero Oyner GoJee
100 xrc/om2. HeoGxoauMast TOUHOCTb HCCJAELOBAHAS 3aBHCHUT
OT LIeJIOTO PsAJa IPUYMH, ONHAKO BaKHEHNIMMY W3 HHUX §B-
JAIOTCS TPeGOBaHHMA NPOEKTUPOBIIWKOB X BEJHUMHE CPe-
Hero 3HaueHHs MOXYJf. B ZaHHOM c/yyae MOXHO NpeNrno-
JIOXHTb, 9T0 TOYHOCTb =-25-10° I1a pocTaTouna mjas mpoex-
THPOBIIHKOB, ¥ BO3MQKHEE IPH TaKOH TOYHOCTH KoJaeOaHus
CPEJHero SHAaYeHUS He NMOTPeOYIOT HBMEHEHHS KOHCTPYK-
THBHOIO pemenns. Heo6XOAMMO YCTAaHOBHTb KOJHYECTBO
ompeseaexui Monyas AedopMaluy, NP KOTOPOM C HaZEX-
HOocThI0O P=05Y wuCTHHHOe 3HaueHHEe MOAYJS IONANAeT B
naTepsan E425-105 I1a.

Hasnauus Ttounmocts A=050-.105TIa u ©agexHOCTb
1—a=95% (f, =1,96), paccuutaem 3Hauenus QyHKIHAU
f(i) no dopmyne (18). 3anomusaem Tabu. 1, BEIYHCASAA BEJH-

ypHE U; mo (17) m X U; mo mocTyniieHnn KaXXJOro ouepes-
=2

Horo sHaveHns E; Ha xaxmoM 3sTame noCJaeI0OBaTeNbHO
NpoBepsieM BHINOJIHEHHe HepaBeHctBa (20°). B mamewm npwm-
Mepe oHO BHoaHsAetcs npu i=10. HeoGxomumoe uucao
onpeaenenuit N*=10. Cpennee snauenne Mony.as nedopma-
uuu opu oM E=132.10%T]a.

N
2ul  £(L)
i=2 f)
B N
10000 Ty
7500 | b2
Unpgéaeaﬁae
- npooomKumes
g P OnpoboBanue
npexpamume
2500 |-
1 ! 1 ! ! [

1 I 1 1
1 2 7 4 & 6 7 8 9 n
Puc. 2. Onenka neo6xoauMoro uucaa OnpenecseEuil Mofyas AedopManuu

METOAOM NOC/eN0BATENbHOIO OLIEHKBAHUA

CarenoBaTtenbHO, fecATH OnpefeseHuit Moayas xedopma-
MM a/VIIOBHAJIBHBIX CYIVIHHKOB OGCKHX Teppac JOCTATOIHO
IJs. TOTO, ITOGHE YTBEPXKNATh, UTO HCTHHHOE 3HAUEHHE MO-
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xyas petdopmanmy ¢ 95%-HON HameXHOCTHIO INONAfaeT B
nuTepBan 132-1054-25- 10%11a.

YCTOHYMBOCTD pEKOMEHIANHUM, TOMYJAEMbIX B Pe3yJbTa-
Te IOCNEeNOBATENBHOTO OLGHMBAHMS, OBlIa NOATBEPHKJESHA
TakiKe METONOM CTaTHCTHYeCKHX ncnbrranmii (Momrte-Kap-
Jgo) ra 3BM, uTo cBugeTenbCTBYET 00 3((eXTHBHOCTH
TPENJTOKEHHOA NPOLEeAYPH.

IIpn mpaxTHYECKHX pacueTax PEKOMEHAYyeTcs NpPEeACTaB-
JIeHHe Pe3yJbTAaTOB B BUAE CELUaJILHOTO rpa(bhx;ma (pmc. 2).

Touka mepeceuenus: rpaduxa f(i) ¢ nomanoﬁlzu,; yKa3biBa-
=0

€T Ha BHINOJHeHHe HepaseHcTBa (207).
JlByxarannas npoueaypa

5.13. B Tex chyuasx, KOria HaXONfIHUXCA B pacmops-
XEeHHH HHXEHePa reoJora pe3yJbTaTOB MPSIMHIX OTpefele-
HUR HCCIEXYyeMOro II0Ka3aTeJsi HEROCTATOYHO JIJs OLEHKH
CpeHEro 3HayeHust NOKasaTeJsl ¢ 3aaHHOM TOYHOCTBIO M
HaJeKHOCTbIO, PEKOMEHAYeTCs NPHMEeHATb ABYX3TaNHYIOo
NPOLENRYPY NOCHENOBaTENbHOTO oneHuBanus. [Ipu sTom Ha
OCHOBE HMelolllefics HH(OPMAaNuH TPOM3BONHUTCA OLEHK2
«BTOPOTO INara», T. €. ONpeAeasercd 4ucjao npob, xoTopoe
HeoOXOMUMO JONOJHHUTEJLHO O0TOGPATh AJIST DelIeHHs TOCc-
TABJICHHON 3a]anu.

5.14. TIpu xByxsTanHol mpouefype Ha MEPBOM 3Tale OT-
6upaenca M aHaJusHpyercss n npoO. 3aTeM Ha OCHOBE 3TOM
HHPOPMALMK BHUYHKCAAETCA KOJHYUECTBO m mpo6, KOTOpoe
Heo6xoguMo oToGpaTh Ha BTOPOM STane HCCAENOBAaHHS,
9TO6H! CHEJNaTh BHIBOJA: MaTeMaTHYecKOe OXHIaHUE Mccie-
Iayemoro cBofictBa ML ¢ BepOSAITHOCTbIO 1—a NpHHALJIERKUT
BHTEPBaNy (DMKCHPOBAHHOMA IJIMHH A.

5.15. Ha ocHoBaHHM MOJY4YeHHHX HA NEPBOM 3Tamle HC-
c/1enoBaHus (WM HMEIOIUXCS B QOHAAX) JTaHHBIX O CBOHCT-
Bax NOPOJ OCHOBaHMS PAaCCUNTHIBASM BEVIHYHHY

n
2=— Yt~ L, @)
n—1
=1
ABJAIOMYIOCH HECMEIIeHHOH OLEeHKOH HCHIBECTHOH IeHe-
pasibHOf IHCHEPCUH NOKAa3aTess oi , rme L; u L, — coor-
BETCTBEHHO HHJHBHIYaJbHHE H CPefiHee 3HAUCHWS IOKa-
3aTeJsl HCCIIeXYeMOro CBORCTBA NOPOX.
5.16. ITo TaGmunam pacnpenenenus CrblofeHra c f=
==n—I1 cremeHsIMH CBOGOZH (CM. NPHJIOKEHHE) HAXOMHM
TaKoe 3HaueHue,

30




416
p {'§|<tn_.l, 1—a}>l—a’

rae § — cayuafiHas BequupHa, HMeIOLIas pacnpeneneHus
CroiofienTa ¢ f=n—1 creneuaMu csoGOLbL.
5.11. TlpoBepsieM BHIIOJIHEHUE YCIOBHS

48.2

n" ‘n—1, 1—a

n>—o (@)

Ecau ycnosue (23) BmmoaHsiercd, TO pelmleHHeM 3aXayuH
Gyner N=n. B 3toM. cyyae HCCHCNOBAHHE CJHELYET NPEK-
paTuTh M B KauyecTBe OLE@HKH HEH3BECTHOTO CPEHLHEro IpH-
HATb

A{I\L=L,, =% D L (24)

5.18. Ecaiu ycioBue (23) He BHINOJHAETCH, TO HeOOXOAH-
MO NIPOBECTH BTOPOH 3Tam HCCAeJO0BaHUs, 06bEM KOTOPOTO
OLleHWBaeTCA HMUKecaeAylomuM oGpasom. Ilonaraem N*
HaUMEHBIIUM LEJHIM ITOJIOXHUTEJLHBIM YACAOM, YHEOBJETBO-
PAIOIMEM HePaBEHCTBY

48 2

—nnll-a

N> A (25)

5.19. JlomoaHuTeapHEA 06beM ONPOGOBaHHA, KOTOPHIK
cJIefyeT oTo6paTh Ha BTOPOM 3Tale HCCASIOBAHUA, paBeH

m=N*—n,

a B xauecTBe OleHKH ML HanjeXWT HCMOJL30BATL BEJIH-
YHHY

N*
161\1. =Ly= 1\% 2 L. (26)
=1

NMpumep pacuera K ABYX9TAXHON DPoONEnRype

[TpeanoioxuM, 4TO B HalleM pPacHOPSIKEHHH HMEETCS
nAaTh (n==>5) 2KCNEPUMEHTAJbHEIX OUpPEASNEeHUA MOXyJIs
gedopManuy CYrJIMHKOB M3  NPEIRIAYIIEr0  IpUMepa
(ta6a. 1). Cpenree 3HaueHMe MOXAYJsl 1O TAM Habaiome-
HHUSIM:

E; = 139.105 TTa,
31



a mucnepcns sz =1106. 3agagumes TouHOCTBIO A=50X
X10°T1a u nagexuoctbio 1—a=95%. [Ipu aTOM BeAuuMHa
tny 1—a=2,776 (cM. npumomenue). HeoGxoxumo BHIfAC-
HHUTb, KaKOe YHCJO omrpejesieHHH Moayas pedopMmanuu cie-
IyeT BBHIIOJHATb C TeM, YTOGH HCTHHHOE 3HAYEHME CPeXHe-
5% Oyvonanano B unrepBan EN*425.105 [1a ¢ HagexHOCTHIO

0.

ITomcraBuB 3agammble 3HaueHus B (23), yBHAAM, UTO
3TO yCJOBME He BHINOJTHSETCSH, TakK Kak n<<15. Ilpm atom
N*=15b, Taxum 06pas3oM, guca0 NpoO, KOTOPOE HALJIEKHT
oro6paTh JgonoguuTeabHo Mm=N*—n=15—5=10. 3dro
3HAYWT, YTO HAa OCHOBAHMY HEPBHIX NATH HaGMOMeHHA 06-
Iee YMCTO Ipol CYIIeCTBEHHO 3aBHIMIEHO.

OmHako eciyu B KayecTBe NepPBOro 3Tama otobpate 10
mpo6, a He 5, To Ejgp=132-10I1a; Sfy =1065 u ycaomue
(23) Brimoansercs, T.e. onpoGOBaHME CJelyeT 3aKOHUHTb.
Taxum o6pasoM, MOJyUaeTcsa COBMAJeHYe ¢ NOCAENOBATENb-
"ol npoHexypo.

W3 sToro npuMepa BUAHO, YTO TOUHOCTb IBYX3TATHOM
NPOIENYPH CYLUISCTBEHHO 3aBMCHT OT o0beMa HBMeomehcs
Ha mepBOM 9Tamne uHbopManud. B xauwecTBe mepmoro srana
CJeqyeT HCIOJb30BATh MATepHaJn MPEABAYIIAX H3BICKA-
HUf, a TaKXKe JaHHbIE IO CXOAHHM B Te0JIOTHYECKOM OTHO-
IEHUH y4acTKaM.

TaGJauuKkblil cnocol OUEeHKH
Heo0X0AMMOro 4rcaa HadaloeHui

5.20. D(peKTHBHOCTL ABYXITAHOH NpPOLEAYPH, Kak
BUJHO 43 NpUMepa, CYNIeCTBEHHO 3aBHCHT OT o0beMa H KO-
JauyecTBa WH(OpPMalUM, HMEIOmEHCs B PACHOPSIKEHHH MH-
JKeHepa-TeoJora Ha CTaAWy COCTaBJASHUA HPOrpaMMB  HC-
CeIOBAHNSA, 8 TAKXKe HA PAHHMX ITaNax H3bICKAHHUM.

5.21. Tax XaK B TEOPHH OTCYTCTBYIOT Kakue-i1u00 YyKa-
3aHHUS OTHOCHTEJBHO BHIGOPa ONTHMMAJBHOTO 00beMa OMpo-
GoBaHus Ha NEPBOM 3Talle, METONXOM CTAaTHCTHUECKOTO MO-
nenaupoBanusi (Monre-Kapso) cocraBaeHa tabia. 2, B XOTO-
poft npuBejfeHbl JAaHHBIC, XapaKTEePH3YIONIWE BO3MOXHEIH
pas6poc N* B 3aBHCHMOCTH OT 0GbeMa MEepBONO Imara n H
k03 punmenta papuanun Vi, %.

5.22. B pacnops:keHVH Ieo0JIONOB 9aCTO HET MPSAMBIX Of-
pemeJeHHH oKasaTeas, KOTOPH HEOOXOQMMO HCCIEROBATh.
B aToMm ciydae OpUEHTHPOBOUHHIE JaHHEIE O XapaKTepe
pacnpejesieHusl 3TOr0 NMOKa3aTeNAsl MOTYT OHITh TIOJyJEHB!
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10 Pe3yJbTaTaM HCCAEJIOBAHMS CXOZHHIX B MHKEHEPHO-
reoJIOrM4eCKOM OTHOIEHAH 00BEKTOB HJU XKe N0 3HAUECHHAM
KOCBCHHLIX NOKasaTeJell, ONpefeJeHHBIX Ha HCCIeLyeMOM
yuactke. Ha ocHOBe 5THX NaHHBIX yCTAHABJAMBAIOTCA NpH-
Ganxennble aHavenus L, Szu Vi. ITocae aroro masHaua-
eTCfl TOUHOCTh A u HagexHOocTh l—a. Pacnonaras atumu
JaHHLIMH, C IOMOINBIO Tabs. 2 HasHauaeTca 06beM ompoGo-
BaHHUS Ha MEPBOM 3Tane UCCAeOBaHuUS.

TaGauma 2

PasGpoc cpepHero sHaveHus uucia HaGogeHui
A=20%; 1—a=95%)

n mpo6
Ve 2

T 5 10 15 20 25 30

V=109%| 2—9 3—7 2—6 3—5 3—5 3—5

V=15% | 7—25 6—26 6—14 6—12 6—12 7—11
V=20%| 18—38 8—28 | 11—23 | 12—22 | 11—21 | 12—20
V=230%| 17—73 | 20—62 | 26—52 | 28—50 | 26—46 | 27—45

5.23. B xavecTBe ONTHMaJbHOTO OGBEMa onpoGoBamus
Ha NepBOM 3Tame cJefyeT BHOMDATh HUMKHIOIO I'PaHHLY pas-
6poca, mpusesieHnyio B Taba. 2. Ilox BennuuHO# n mpoG B
JaHHOM CJydyae c/leJyeT IIOHAMATb TOT 06'beM HCXOIHOA HH-
¢dopmanuu, Ha OCHOBE KOTOPOro NPOMBBOAMIACH OoleHKa Vi.

5.24. B xome na60paTOPHOTO HCCAELOBAHMA OTOOpaH-
HBIX NPOG MOJIE3HO OCYIMECTBAATh BTOPHYHEIA KOHTPOJL He-
06X01uMOro o6beMa 3KCIEPUMEHTOB, HCIOJbL3YS IIOCAERO-
BaTeJbHYI0 METOM¥KY. B cuiay opHEeHTHPOBOYHOr'O 3ajaHus
VL Moxer okasaTwcsl, 9TO YacCTb OTOOPAHHHIX Npol amasu-
3UPOBATh He CJAeLyeT. DTO NO3BOJSET HU30ekaTb JIHIIHHAX
006beMOB J1aGopaTOpHEIX paGor.

5.26. IIpu npoBeseHUN H3HICKAHHA H3y4YeHHE Pa3THUHHIX
CBOJCTB I'DYHTOB IPOBOIUTCS C Pa3iUUHOR TOYHOCTHIO U Ha-
HexXHocThlo. B 3TOM cilyuae He Bcerfa MOXHO HENOCDPEXCT-
BEHHO 0JIb30BaThCs MAHHHIME Ta6a. 2. HeoGxomumo ee me-
pecunraTh pJas TpeOyeMbix 3HavueHuft ¢ u A. Ilpu HasHaue-
HUH BOBOTO Ay (B % OT cpexHero 3HAuCHHS OKa3aTess)

A2y A2y
CJIeLyeT paccyATaTh BeqHUHHYy Ri=7F = 7% H BCE
TaGJauuHbIe 3HATeHHS pasAeNuTb Ha Ty Beawuumny. Ecawm
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M3MeHsieTcs £, TO, NONb3YSCh HOBBIM 3HAUEHHEM fm, BHIUHC-
ti 12
JSIOT BETHYHHY Rp== Fi=Tﬁii H Bce TabauuHHe 3Ha-

YeHHA YMHOXAIOT Ha Hee.

Tipumep TaGAMYHOTrO CNOCOGA OLEHKH
HE0GX0AMMOr0 Yncaa HabGmoaeHui

JlonycTuM, 9TO0 HeOGXOZMMO HCCJIEf0BAaTh CHKHMAEMOCTh
CYIVIMHKOB KOMIIPECCHOHHBIM METOJIOM Ha HEKOTOPOM ydacT-
xe. [To hOHROBEIM MaTepuanaM yCTaHABAMBAEM, YTO0 V=
~309%. TounocTb ouneHKH Exommpt10% 3aBegomo mocra-
TOYHA JJIf NPOEKTHPOBIUMKOB (B NEHCTBHTEJBLHOCTH CTOJb
BHICOKasl TOYHOCTb NPaKTHUECKH HUKOTYAa H He Tpebyercs).
Beauunna Vg onenmBasace mo 20 onpemeneHHAM Exommp.
BoamoxHull pazépoc N B sToM caywae 28—50 onpepene-
uui. O6GbeM ONPOGOBAHNMS HAa MEPBOM 3Tane JOMMKEH COCTa-
BuTb 28 ompegmenenufi. OqHako eciu (DOHIOBBIE MaTEpHAJBL
OblIM MOZOOPAHH 1O JAOCTATOYHO GJIM3KMM IIO CBONCTBAM
y4acTKaM, TO OHM MOTyT ObiThb YYTE€HH B pacuerax. Torna
caexyeT oro6path Jumb 8 mMpo6 U 3aTeM COBMecTHO o6pa-
60TaTh PesyJbTATH NOJEBHIX H (OHIOBHIX NAHHEIX, onpese-
JUTh HepocTalomui o6wbeM onpoGoBanus. OGweM mepsoro
mara n==28 B JaHHOM cJydYae onTuMajieH. [[efCTBHYTEIbHO,
npu n<<28 yxyamaercsi KauecTBO OLEHKH AOIOJHUTEJILHOIO
o6beMa m=N*—n, a npu n>>28 MOXKET OKasaTbCd, UTO
yKe Ha [epBOM STame gomymien nepeSop u n>N*. Tlposep-
Ka JOCTUTHYTOH TOYHOCTH H HEOGXOXMMOCTH LOUOJHUTEJNb-
HOrO OnPOGOBAHHA OCYIIECTBAAETCS Rajee [0  aJrOPUTMY
ABYX9TaITHOM IPOLERYPHL.



ITPUJ/IOKEHHE

PACYET CTATUCTHYECKHUX MMAPAMETPOB

1. Cpennee 3nadenyue HCCIeAyeMOro MOKAa3aTeJsl PaCCYATHIBAETCH NO
tbopmyne

roe N —uucio SKCHEpUMEHTAJbHHX OnpefefeHut 3HAYeHAN CBOACTB
IPYHTOB;
L; — yacTHOe 3HaveHHe NOKa3aTENS.
Jucnepcus mokasaTels paccIATHIBALTCS 1o (GopMyJe

N

o =—— 3 (,—I)h

N—1 4

=1

CpenHexBaapaTHYHOE OTKJIOHEHHE

‘/ LS
=1 — —_I).
oL N—1 g(Lt L)

Omenxa TOYHOCTH ONPEECHHA CPe/HEr0 SHAYEHHMS NOKasaTeas (CpexHe-
KBaJpaTHIHOE OTKJIOHEHHE CPEXHEro 3HauYeHHs IOKa3aTess)

?L 0y,
o'z—_— W—= V——ﬁ'.

2. BoluHciieHHe KOMIOHEHT® XUCNEPCHH — MEXCKBaXXUHHOA H BHYTPH-
ChBaXUHHOX — O CTaHXapTHOR cxeMe OAHO(PAKTODHOIO KHCIEPCHOHHO-
r0 aHan¥s3a NPOUIBOMMTCH CleAylomuM obpasom. Yucno ckpaxuu J
(i=1, 2, .., J), wncio npo6 B ckBaxumme n(i=1, 2, .., 1), vacTHOE
3HaueHne nokasatens L;;. OGosHawuM cymmy smavemni mokasaTens L

He j-# cKBaXuHe:
n
Xp= ) Ly

=
PaccuntnBaeM TPpH CyMMBI:
L4, 7 X (&
Ql:"lg ;Lﬂ; Q2=]§l - G=7 glx, .

rae N — ofmiee uueso npod.
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Ecnu B cxBaxXuHaX 0TOGpaHO pasaaunoe qucao npob, To
J
m
=1 __N
Jg &

n==

BeHyTpuCKBaXMHHAsA coCTaBisioOllas JMCOEPCHH DAacCUMTHIBaeTCA IO
dopmyre

1
ol =8y = w—7 @—@).

MexCcKBaXUHHAs COCTaBJOMAs MOXeT OHTb OLEHEHA CHIeLYIOMWUM 06-
pasoM:
2
2 sfaem — g
Ouex = n ’
TIE S 2oy PACCUHTHIBACTCS TIO (DOPMYJIE

1
kf‘z‘e"‘ =——7 @—&).

Boiunc/ieHue BCeX Ha3BaHAHK XAPAKTEPHCTAK PACCMOTPHM Ha pe-

8yJbTaTAX HCCIe/OBAHWS MPOYHOCTH CAPMATCKHX H3BECTHAKOB IepOenr-
ckoro pafiona (tabu. 3).

TaGawnma 3

Cxs. 14 Cks. 33 CxB. 38 Cxs. 38 CkB, 44 Cks, 40 Cxs. 54

43 125 41 66,2 85,5 95 60,5
64,4 93 61,6 74,8 98,2 11,1 86
88 135,2 86,2 81,6 107 136, 1 76,8
79 93 b1,2 93 100 94,3 104
56,2 118 4,1 49,5 63 100 52,6

n
Xy= Zx Ly

329,6 564,2 | 284,1 l 365 l 453,7 I 536, I 379,9

- 2013
L=:ch———(49+644+ . 4104 4 52,6) = =

T
= 83,23 krc/cm?;
1
5% = 37 (99— 83,20+ (64,4— 83,20+ ... + (104 —83,2)* +

(-4
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+ (62,6 — 83,3)3 = 2———_2222'52

= 653,9;

sch = 25,58;

2 — .
= 18,68;
57, =482

Tenepp paccunTaeM MeXCKBaXKWHHYI0O M BHYTDHCKBAXKHHHYIO COCTaBJjif-
iomue UCTIEPCHN:

Q= (492 4-64,42 1 ... | 1042 | 52,6%) = 264 678,32;

320,62 564,22 536,62 = 379,92

Q”=(T+ e B +_5—)=255713,24;

1
Q= vy (329,6 - 564,2 4- ... - 536,5 1 379,9) = 242 444,83;

1 —
02, = Sy = 5@ — Qo) = (26478, — 265 713,24) o =
8969
= 28 = 320,2'

|

Lom= ey Q:—Qs) =—;—(255 713,24 — 242 444,83) = 2211 ,4,
Orciona

2 Sem—02g _2211,4—320,2

Mex n 5

3. Pacuer kosthdunventa KoppensuuH H YPABHEHHS PENPECCHH.
HMmeerca 16 mapasienbHHIX onpeleNieHui NPHPOXHOA BNEXHOCTH M MO-
nyns negopmanud Exomnpp, HpeACTaBICHHNX B Tabi. 4.

=378,2.

Tab6auna 4
Yop E WYap E Yap E
36 44,7 2 58,3 24 57,5
36 46,4 35 46,2 46 28,7
46 39,7 33 48,1 51 34,2
36 43,3 43 36,1 42 51,3
50 31 34 50,5 38 46,4
W =38 E=44,2; N=15;
up

0‘27np =66,36; 0% ="78,09;
Wnp E
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N
1 2_ —_ = -

m
Yop E
R i=1
Orciofia BennuuHa K03 PUNUEHTa KOPPeaanun
E
r= o;.p—(?- =—0,8.
Wyop OE

OTrIcKuBaeTCs JuHeRHAs perpeccusi Buaa:

AN _
E=a-+b Wup—Wap),

W —Wmp) E;
AR /1;\—‘2:‘ T _mes 0,9;
a= = 14y = N _ ‘—'929'04.—_ Vs
D WV

=1
E = 44,2 —0,9 (Wnp —38) = 78,4—0,9 Wnp.

4. 3uavenusa P 9 mnpeaenos ans {— pacmpenenennss CThiOZEHTA B
3aBHCHMOCTH OT uMcjia [ cTeneHell csoGojm npejcTaBlieHsl B TaGa. 5.

TabGarnab
3navenus O
=n—1
/ 10 5 2,6 2 1,6
1 6,314 12,706 25,452 31,821 63,657
2 2,920 4,308 6,205 6,965 9,925
3 3,353 3,182 4,177 4,541 5,841
4 2,132 2,776 3,495 3,747 4,604
b 2,015 2,571 3,163 3,365 4,032
6 1,943 2,447 2,969 3,143 3,707
7 1,89 2,365 2,841 2,998 3,499
8 1,860 2,306 2,852 2,896 3,355
9 1,833 2,262 2,685 2,821 3,250
10 1,812 2,228 2,634 2,764 3,169
12 1,782 2,179 2,560 2,681 3,056
14 1,761 2,245 2,510 2,624 2,977
16 1,746 2,120 2,473 2,583 2,921
18 1,734 2,101 2,445 2,552 2,878
20 1,725 2,086 2,423 2,628 2,845
22 1,717 2,074 2,405 2,608 2,819
24 1,711 2,064 2,391 2,492 2,797
26 1,706 2,056 2,379 2,479 2,779
28 1,701 2,048 2,369 2,467 2,763
30 1,697 2,042 2,360 2,457 2,750
-] 1,645 1,960 2,241 2,326 2,576

IMpn f=ooanavenns P Y mnpeneno ¢— pacnpenenenns CroiopeH-
Ta coBmajaer co 3HayenneM P Y mpezenpB HOPMaJbHOTO PACHPEAEICHAS.

a8
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